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B cOopuuxe paccMOTpPeHL BONPOCLI COBEPIISHCTBOBAHHA HAYWHO-
MeTOJHUeCKOll paloThl No OpraHu3ailli NOJeBhix HAVuUHLIX HCCJel0Ba-
HHit B O0JACTH OCYWHTEABHLIX Meadopauuii, Onucanwm ocobeHHOCTH
NPUMEHEHHS OTAeNbHLIX MeTOAMK NOJCBLIX HCCACA0BaHHI B crteu;HﬁH-
HECKHX NPHPOLHO-KJIHMATHYECKHX VCJIOBHAX OTAeAbHBIX pernonos, [la-
HA CONOCTABHTENBNAA OIUCHKA pPAIHLIX METOLO0B HIYYEHHs OTAeJbHBIX
napaMeTpos B nodeswx ycaosuax. [lpeanosenw wmeroinl OUSHKH TH-
MHYHOCTH ONBITHHX YY4CTKOB, BHOpPaHHBIX AAA NpoBenenns MNOJCBHX
HecnenoBauuil, H OOOCHOBAHHS X Pa3MepoR B 3aBICHMOCTH OT peluae-
Meix 3aiad. ITokazanw cnoco0wl YCTAHOBJEGHHA CTeneHH JOCTOBEPHOCTH
OnpeleneHHa  pasiHuHniX TNPHPOAHBIX XaDAKTEPHCTHK H NMapaMeTpos
(PYHKILHOHHPOBAHHA OCYUINTEJLHON CHCTEMLI

TabGauy — 70, Oubanorpabduit — 44 naspanng,

Onobpeno # pexoMenjioBaHo x newatn Gopo  Orjienenna ruapo-
Texuukn u memnopanun BACXHHJL.

PelakKuHMoHHAA KOJMNJAErHA: JOKTOD TEXHHYECKHX HAYK
b. C. Macaos, xaupulaT TexHHueckHx Hayxk B, . Muruu, xangpjpar
cenpckoxoasiicteennnix Havk X. H. Crapuxos, kaniuiat ceJbCKoXo3fii-
ereeHnwx Havk I, C. Hecreposa.
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VIIK 631.43

BONMPOCHI METOJIUKH NMOJIEBbIX HAYYHBIX
HCCJIENOBAHKH MO OCYWEHHIO

b. C. MACINIOB, poktop TexuHiecKux nayk
Munucreperao smeanopayuu u sodnozo xoanidcrea CCCP

Ocyware/bHbe MCAHOPAUHH ¢ KaXABIM  TOAOM TOJY-
yaior Bce OoJibliice paseuTHe B Haweli crpane. Oup He-
OTBhEeMIeMas COCTaBHAs 4YacTbh NPOrpaMMbl AaJbHeiuel Hi-
TEHCHOHKALHI CeJbCKOX03ACTBCHHOTO NPOH3BOACTBA. 3Ha-
YHTEJbHO pacilipuiach reorpadus meanopaTHBHEIX pabor:
B MOCAEAHHE rojbl OCyUICHHE WHPOKO NPHMEHAOT B 3a-
nagnoin Cubupn, na Hanpuem Bocroke, B paiionax pac-
ApPOCTPaHeHHs MHoroJsetneil Mepsaorst Marananckoit ob-
gacri 1 SIkyrckoit ACCP. Onnospemenno ¢ passuTueMm Me-
JHOPAUHH PacTyT YPOBEHb HCIOAb30BAliHS OCYLIAEMBIX 3e-
Mesb, 00beM paboT MO HX OCBOEHHIO M OKYJABTYPHBAaHHIO.
C poctoM 00BLEMOB MeIHOPATHBHLIX paboT pesko BO3POC
TEXHHUECKH{I YPOBEHb CHCTEM, a BMECTE ¢ HHM H CTOHMOCTb
MeJHopaluuH Kaxjaoro rektapa. B arux yeaosusax tpeGo-
BalHA K KaueCTBY MQJHOPATHBHBIX MPOCKTOB MOBLILICHHDIE,
TIpoexktupoBanie palHOHANBHBIX OCYUIHTEJABHBIX CHCTEM M
S((MEKTHBHLIX NPHEMOB OCBOEHHS H arpoOTEXHHKH Ha OCY-
IaeMBIX 3eMJAX BOIMONHO JHIIL HAa OCHOBE HAYUHBIX pe-
KOMeHAallHH, MOJYYCHHBIX B KOHKPETHBIX YCJAOBHAX MeJHO-
PATHBHOTO CTPOHTENLCTBA. JTO NPEeABLABAsieT Bce GOJBIIHE
Tpebosaniis kK nayke. Kak ormeuvan C. ®. Aseposinos (1),
B COBPCMEHHBIX YCJOBHAX HYXKHO He [POCTOE pacliHpenie
Hayunolx pabor, a npoBejeHHe HMX Ha Kauecrmenuo OoJee
BBICOKOM yposHe. [Ipi arom nayuubie HCCJICL0BAHHS JOJIK-
Hbl 3HAYHTE bHO ONepexaTh MPOH3BOJACTBO, ¢ TeM 4TOO0BI
CBOEBPEMEHHO, K MOMEHTY Hauajna NpPOCKTHPOBauus OLian
PHEIJ-HGOTEHH HCTKHC pPEeKOMEHIaUuHH no BE{‘H}' KOMILTEKCY
IPOEKTHPYEMBIX MEJIHOPATHBHBIX MEPONPHATHI, TEXHOJO-
'HH HX OCyIlecTBJCHHSI H 3KCOAYATAUHH OCYLIHTENBHLIX H
OCYIIHTe/IbHO-YBJaK HHTE I BIBIX CHCTEM,

Ilpupoano-xoasitcTpeniioe paznoobpasiue oCyUIaeMbiX
3EMeJlb, H3MEHUYHMBOCTbh MHOrHX NapaMeTpos OCylIaeMblX
[IOYB H Nopoj BO BpeMEeHH MNpejlonpeiessioT BayxKHOCTh H
HE3aMeHHMOCTh MOJCBLIX IKCHCPHMEHTAJNbHBLIX HCCJe/0Ba-
BHH. Toabko Ha ocHoBE HATYPHBIX HCcAeA0BaHuii ¢ HCNOJb-
30BAHHEM CHCTEMHOIO anajiiza MOXKHO PAcKpbiTh CJAOMKHBIC
MHOroakropnuic 3aKoHOMEpPHOCTH, NMpOTeKaloue Ha ocy-
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waeMmbix 3emasax. Hatypuwie nccaenoBanust cayxKar OcHo-
BOHl JAJs1 HCMOJb30BAHHS alAJHTHUECKHX pelieHnilt mare-
MaTHUECKHX MoOJeJeil, NOoJVUMBIIHX WIHPOKOe pa3BHTHe B
nocaeanne roas [2]. Ha BaxHocTh nonesbix Hecea0BaHRIl
B ME@IHOPATHBHOH HayKe HeOAHOKpaTHO obpauiajg BHHMAa-
une A, H. Kocrakos, Kortopuii nucan, uro aiodoe aHalH-
THYECKOEe peuledne JOAMHO OLIThL 00f3aTeNblO CONMOCTAB-
JeHo ¢ JaHHbIMH noJjesoro onwsita. [Ipuuem 3a onbiTomM —
peuraolee cJjoso.

[TonreBbiMH HccaeqOBaHHAMH B OCYLIHTEJABHBIX MEJIHO-
pauHax pewalT 3aj1a4un JlaJbHellIero coBepIeHCTBOBaHHS
cnocobOB ocyuenus (aApeHaxkuvle TpyObl, 3aUIHTHO-(HIL-
TpylollHe MaTepHaabl, npoueccs 3a0XpHBAHHA JAPCH, Tay-
0OKOe pBIXJAGHHE MOYB H JAP.) H yBAaMKHeHHS (KOHCTPYK-
ILHH yBJaXKHHTEAEH, ONTHMAJbHblE PACCTOAHUS MEXKIY HH-
MH, rJyOHHBl 3aT0XKCHHA W JP.), PEXKHMOB ocylleHusd (HOp-
Mbl OCYLWICHHA H YBJAAXKHEHHA, CPOKH OTBOJA H3GLITOUHBIX
BOA H Mp.), FHAPOJOrHYCCKHX pacyetoB (HOPMBI JApeHa-
HOro CTOKa, pacyeTHble pacxojbl H Ap.), NPHEMOB KYJAbLTYp-
TeXHHKH H MEJHOPATHBHOrO CTPOHTEJALCTBA, NPOriH0O30B BOJ-
HOro pexHMa NnoYs B Mpouecce sKCnayaTtauny rijipoMeHo-
PATHBHBIX CHCTEM M XO35HCTBCHHOrO OCBOCHHS TEPPHTOPHIL
i MHoOrue apyrue. B konednom cueTe 1eJb BCeX HCcJdeg0Ba-
HHH — yCTaHOBJIeHHEe 3aKoHoMepHocTeii  (opMHPOBaHHS
npexje BCEro BOAHOIO H CBA3AHHBIX ¢ HHM TCNJOBOro, BO3-
AYIIHOTO H NHTATEJbHOro PEXHMOB NOYBLI, NPOTHO3 H3Me-
HEHHH NPHPOAHBIX VCJAOBHI MEIHOPHPYEMBIX 3E€Meab JUiA
AOCTHHEHHA ONTHMAAbHBIX YCJOBHI Cpejbl pasBUTHA pac-
Tennil, B nocaegnie roabl KOJJIEKTHBBI HAayuYHO-HCCACLOBA-
TEABCKHX Opranusamiii 1 ceJbCKOX03SHCTBEHHBIX BY30B J0-
CTHIVIH OINPeJleJIeHHHX YCIEeXOB B COBCPUICHCTBOBAHHH Me-
TOJOB HayYHBIX HCCJACAOBAHHIL BOAHO-(PHIHUYECKHX CBOHCTB
nouB, peXuMa IPYHTOBBIX BOJ, TemnjioBoro OGajauca M ap.

Hast oueHKH BOAHOTO pexuma NOJYUHJI pacnpocTpane-
HHE BO/HO-DanancoBbiii MeToj, Npelonpeacisiouiiii Heol-
XOAHMOCTh NPSAMOro H3MepeuHs BCeX 3JCMCHTOB BOJHOrO
banaHca B NoJeBLIX YCJ0BHAX. BXOAHT B NpakTHKY MeHo-
PaTHBHBLIX HCcJeJOBaHM ypaBHenHe Gananca 3JCMEHTOB
muTanns pacrennii. OnulT HecsaenoBaHHil NOKasbiBaeT Ha
ocobylo uesecoobpasHocTb HCMOJAb30OBAHHS HA OCYWAEMBIX
3eMJISIX JIH3HMETPHUYECKOro MeToja. JIH3HMEeTpul Mo3BoJasioT
Oe3 HapyUIeHHs ecTeCTBCHHOrO CJAO0KEHHs MOYBbLlL H3YUHTD
BEePTHKAJLHLIH BOAOOOMEH MOYBLI ¢ TPYHTOBLIMH BOJaMH
(unduabrpaunss B HcnapelHe ¢ NOBEPXHOCTH TI'PYHTOBHIX
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BOJ), @ TaKiKC JOKaJbHO DPAa3sHOCTL MEXJY NpHTOKOM 1
OTTOKOM TpyHTOBEX BOA [3]. CyulecTsenuoe HX JOCTOMHCT-
BO — BO3MOKHOCTh HM3YUHTh BO3JEACTBHE BOAHOrO, IHTA-
TeJibHOTrO H ,EI.I}FI‘H}{ ]:IEH{HMDB MOYBbI H 30HBI aspalliu B leC-
JOM HA pa3BHTHE CEJAbCKOXO3AHCTBEHHBIX PacTEeHH H uX
yposxKai, a Takke MHKPOOHOJOrHYECKHH PEXKHM MOUBBI.

B nocaeanue roab MpeajoKeHsl H LWHPOKO HCNOJb3Y-
JOTCS pas3iHuHble KOHCTPYKUHH JH3HMeTpoB. Ocoboro BHu-
MAHHA 3aCJYVIKHBAIOT aABTOMATHIHPOBAHHBIE  JIH3HMETpDI
BCETMHTEO u BHUHM kopmos. Oanako eAnHas MeTOAN-
Ka JH3UMeTpHUecKHX Habaioaenuil B OCYVIIHTE/NbHBIX MeJH-
opamiax A0 cHX nop orcyrersyer. Hemoeratouno passutbl
jccJieIOBaHHs MO VYUeTY HeoAHOPOJHOCTH H NPOCTpPaHcTBel-
HOH H3AMEHYHBOCTH THAPOreosorHyecKHx mapaMerpoB H BOJ-
Ho-bH3HUecKuX cBoiictB nous u nopoi. CnaGo HCNoaAb3y-
IOTCS IIPOrPEecCHBHLIC MCTOAB MaTeMaTHueckoil obpaboTKi
pe3y/bTaToB HCCAeA0BAHMI, OTCYTCTBYIOT e€]HHLIC q)npum
JOKYMEHTAIHH MepBHYHBIX HaOA0AeHHIl H HCCJACAOBAHMIL
He Bceraa obOecneuena neo6xoanMass KOMIVIEKCHOCTb He-
CAeJ0BaHHA MEAHOPHPYEMOH TEppHTOPHH, ellle HEPeaKo
H3YUaioT OTJeabHbIEe YacTHbie BONPOCH B OTPLIBE OT HX
obycaoBausatoumx ¢axrtopos, 6e3 nOCTaHOBKH IJyDOKHX
HCCJIe10BAHNI BCero KoMmnJjexkca noja3eMHble BOJMABI — NOU-
Ba — pacrenHe — aTmocdepa.

Anann3 HayuHsIX OTYETOB, KaHJAHAATCKHX AHCCEepTalliH
H O3HaKOMJIEHHE C IOJIeBBIMH HCC/JeAOoBaHHAMH B HaType
MOKA3LIBAIOT, UTO HE Beerja 4eTko copmynnposana UL
HiccaefoBanuil, HepeJKo HayuHoe HCCJeloBanHe He cojep-
KHT obocHosanus paboueil rHnmoTesnl, 4MTO BEIACT K Opra-
HH3aUHH HEenoJHbIX HaOMIOACHHH, B APYIHX 2Ke cayyaax —
K HenyxubiM Habawoaenuam. [laauiposanne aKCnepHMenTa
€o cTporuM 00OCHOBaHHEM THNHYHOCTH BHIOUPaEMOro OMBIT-
HOroO yuacTKa Ja/ieKO He Brerja ocyLecTBadercs.

[Tpu orpouioM yHcae 06BEKTOB MEAHOPALMH, HX TEPPH-
TOPHAJbHOH pa3obIIeHHOCTH 1 MaJbIX pa3Mepax Helesaeco-
00pasHo, 1a H HEeBO3IMOXKHO OpPraHH3oBaTh HabAI0AATE]b-
HYIO ceTh Ha Kamjaom u3 uux. OcnoBHoe Tpebopamuie npu
BBIOOpe 00LEKTOB — HX perpesenTaTHBHOCTL (HAH THIHY-
HOCTb) MJs1 KOHKPETHOrO pailoHa pasBHTHA MeaHopaiui,
onpeaensiollag akKTyaJqbHOCTL HCCACAOBAHMIT M BO3MOH-
HOCTH 3KCTPANOJAILNN MOJYYCHHBIX MaTepHanoB HabJioje-
HHH MO MeToAy anaJoruu na apyrue teppHTopHH. OO0beKT
HCCelosanul  A0JKel  oTpamarh THOHYHOE, NOCTOAHHDE
H Hanbojgee 1acTo NOBTOpAOULEecs B paioHe coyeTaHue
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IPHPOJAHBIX YCJOBHH, oOlpeaesifioniee peXHM TIpPyHTOBBIX
BOJ, MeTOoAbl H cnocoOnLl ocylueHHs 3eMedb. 1HOIHYHOCTH
MOXHO YCTAHOBHThH Ha OCHOBe aHa/H3a MaTepHaJoB Mo
KJIHMATY, reoMop@oaOrid, reoJorHyeckomMy cTpOeHHIO, FHI-
POrenJOrHYecKHM YCAOBHAM, JIHTOJOTHH MOKPOBHEIX M MO-
CTHAAIOUHX OTJAOMEHHI W nousenusiMm ycaopusM., Opranu-
3allHH MOJIeBHIX padoT JQOJIKEeH NpeallecTBOBATh MEpPHOJ
cbopa M aHajH3a BCEX HMEIOUIMXCSl MaTepHanoB, HTOr KO-
TOPOTO — NPHPOAHO-MENHOPAaTHBHOE paifionHpoBaHHe TEp-
putopun. Hasa Bubopa o0beKTa H cocTaBfieHHs MpoeKTa
pasMeulenus nabaoaaTenbHoil ceTH HeoOXoAHMO pacnoJa-
rarb Kak MHHHMYM CJACAYOUWHMH MaTepHaJaMu:

— MOYBEHHO-Te0M0rHYeCKoil KapToil ¢ 3JeMeHTaMH reo-
MOP(OJOTHH;

— THAPOTCONOTHISCKHMH pa3pe3aMi yepes ocylUIaemylo
TEPPUTOPHIO MO XapaKTepPHBIM HanpaBJeHHAM,;

— Te0JOrHYecKoil KapToi KOpPeHHBIX OT/JOMKeHHH C
H30MbLE3aMH MEPBOro HamopHoro BOJOHOCHOrNO TrOPH30HTA;

— KapTtoil rayOHH 3ajeraHHsi H CHAPOH3OTHIC I'PYHTO-
BEIX BOJ.

Menbuaiiliass TakcoHOMHUecKas eaHiHIa, A5l KOTOpoli
YCTAHaB/IHBAIOT, HANpHUMep, PErHOHaNbHBIC 3aKOHOMEpPHO-
CTH PEKHMA I'PYHTOBLIX BOJI, — MEJAHOPaTHBHLIH paiioH, Xa-
paKkTepHsyloumiics 0GLHOCTEIO KIHMaTHYECKHX, TeOCTPYK-
TYPHBEIX, TeoMOp(GOJOrHUYCCKHX, TreoJoro-JIHTOJOrHYeCKHX,
NOYBEHHBIX M THAPOreoJOrHYecKHX ycaoBHil. UHcao Buige-
JEHHBIX THAPOreoJoro-Me/IHOPaTHBHEIX pailoHOB  onpefe-
JserT 4HCA0 O0BeKTOB AAf PerHoHajdbHoil HabaioaaTesbHOl
ceri. I'panunamuy o06DbEKTOB HMCCACAOBAHHI NPH HAJTHUHH
HECKOJILKHX pAaioOHOB CAYXKaT rpaHuusl  CAeAYIOMHX [0
KPynHoCTH TaKCOHOMHYCCKHX €JAHHHIL pailonnpoBanus. Bul-
00p H CO3JaHKE KAIOUEBHIX OGBEKTOB MU CTALHOHAPHBIX HiC-
C/IeIOBAHHH MOTYT GHITh OCYIIECTBJEHBI HA OCHOBE MPHPOA-
HO-MEJIHOPATHBHOTO paiioNHPOBAHHS TEPPHTOPHH C HCMOJb-
30BAHHEM HMEIOIMXCA MAaTEepPHaNOB HaGJAIOACHHIA, a Hepel-
KO W C NOCTAHOBKON JOMOJHHTEAbHBIX HCCJAeZ0BaHMil.

K coxanenuio, uMelOT MecTO c/ay4aH, Korja npH opra-
HH3AUWN PEXMHMHBIX HAOMIOJCHHH XapakTepHCTHKA o00Bex-
Ta HE COMEPHKHT HEOOXOAHMBIX JAaHHBIX MO THAPOreOJOrH-
YeCKHM YCJa0BHAM obbekTa, lle odopyaoBana nabaiojartelb-
Hasl ceThb JUisl onpejeieHHs pa3Mepa NoA3EMHOro NMPHTOKA
BOIH IIPH B3aHMOCBSI3H MOYBB C FPYHTOBBIMH BoaamH. He
Bceria oOOCHOBaHBI OMNTHMAJblible pPa3Mepsl  ONBITHOrO
yuacTka, cjiejcTBie — H3ANWnHe TpyAoeMKie HabaoaeHns.
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f CPEJIH CNeuHaJHCTOB OTCYTCTBYET ejlHHOo¢ MHCHHE O pas-

Mepax OnbiTHEIX BAPHAHTOB H pasMEUleHHH HX OTHOCHTEIbL-
po apex. He Bcerpa ouenuBaiores HCXOAHBIE XapaKTepHc-
THKH MOYBOIPYHTOB B JIOCTATOYHOM 0DLEMe, NMO3B0JAI0UEM
CTAHOBHTL 3aKOHLI HX pacnpeiejeHus H AOCTOBCPHOCTD.
aK, COrJacHO BLIMOJIENNHLIM HCCICA0BAlINAM, Ha Heocy-
[IeHHBIX HU3MHHBIX 60j0Tax KosgpuuUHCHT  (PHIALTPALHH
ropa MO UNHACTCS JOTHOPMAJBHOMY 3aKOly pacnpejele-

pus. Jas xapakTepHCTHKH TeHeTHUeCKH ojHOopoAnoro 60-

Jora ¢ TouHocThiO a0 20 Y% u HagexHocThO 95 Y 1HeoO-
xoauMbl 60 wm3amepennit xosdpuumenta QHABTPAUHH TOP-
dpa [4]. das oanoro H TOro *e BHAA TOpGa NOBTOPHOCTY
oT6opa nmpo6 Ha BJAAKHOCTL AJS JOCTHKEHHA OJHHAKOBOH
FOUHOCTH 3aBHCHT OT ero paaxuoctd., Mas J0CTHHKEHHS
109%-#oit TounocTH HeobOXxoauMa OS-KparHas TOBTOPHOCTD
NMPH BECOBOH BJAXKHOCTH MeHee 200 Y%, 4-xkpatnasi— npH
paaxHoct 200...300 % wu 2-xparnas — npH BJAAXKHOCTH

- Gosiee 450 9. Ilpu msydenun Boauoro Gananca OoJiee Bbl-

COKasi TOUHOCTH yueTa BJAXKHOCTH H3MHUINMA, TaK KaKk paj
Apyrux asaementos Oasaanca (BaarooOMeH ¢ TpyHTOBBIMH
BOJAMH, HCNApeHHe H Jp.) MOXKIO ONpeietaTh ¢ MEHBUIEH

qounocThio. [list Beex ropH3OHTOB MOYBLL MOBTOPHOCTL Of-

_.-_'.."PEII'.EHEHHSI BJIAMHOCTH NPHHIMAKOT B 2 pa3a MEHbIIEH, 4eM
~pas KopueoGuTaemoro caos. He seerga paior HeobxonuMoe

=

060cHOBAHNE YACTOTHEI NPOH3BGACTBA HAOJIIOACHHIT 34 3ajcC-
MEHTaMH BOAHOro pexxumMa noussl M JIDYTHMH TOKasaTe-
JISIMH.

[Ipn n3aMenaioUHXCA METCOPOJOrHUCCKHX W THAPOJIOrH-
HECKIX YCJAOBHAX, CBOHCTBEHHLIX 30HE pasMeleHns ocy-
HIAeMBbIX 3eMelh, NMPOJOJAZKHTCALIHOCTL HABJIOAeHIT N0/IK-
Ha oxBaTthiBaTh rojbl C pasnoil o0ecnc4eHHOCTLIO TenaoM
H BJaroi, MpOIOJAKHTEILHOCTL NepHojaa HabJAAeHH|H MO-
et cocrasaste 12...15 aer. Hacrora nalGawogennit 3a
JieMenTaMH BojHOro Oaganca tpebyer HeoOXOAHMON Me-
TOJHYECKOH NpopabOTKH A0 MNOCTAHOBKH OCHOBHBIX HCc/e-
AoBauuit. Ilo pnannnim asropa, gacrora nabGaloneHuii 3a
YPOBHAMH TIPYHTOBBIX BOJ AAf JOCTHXKEHHA CpPeAHHX Me-
CAYHBLIX 3HaueHHH npH pactuete Oananca ¢ JAONYCTHMOT
OWHOKoH D Y% jpoamxua ObiTh BecHoi 5...6 pas, Jgetom M
OCCHLIO JOCTATOUHO H3MEPSITh YPOBHH 3...D pas B mecsily;
¢ omubkoil 15 Y% — coorsercrenno 3...4 u 2.,.3 pasa B
mecs [3].

[IpsiBeaentsie mpuMepbl CBILIETEJIbCTBYIOT 0 HeobXgai-
MOCTH TJIaHHPOBaHHA MOJIEBOr0 3KCICpHMEHTa AJs JIOCTH-
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JKeHllsl  MOCTABJACHUON  LeaH, pacemaTpHBast ONBITHDBI
CTALHOHAD KaK MOJEBYIO [PHPOJAHVIO MOJAeAL DOJBLUIHX pas-
MEpOB.

3acay:KnBaloT BHHMAHUA BONPOCH JOKYMeHTAUWH JAal-
HBX NoJesbX  HeeaegoBaHuil  (Hcnoab3osBanne  THIOBHIX
mypHaaos, gopm 1 0Jankos ¢ nepsutitoit od0paboTKoil Ma-
TEepHAJOB), MeTpoJjorHueckoro H npubopuoro obecrnedeHus
HeeaeoBaHui, co3janna OailkKa NepBHYHBIX JaHHBIX B Ha-
YUHBIX Opranusauuax u uuodopmauHoHHoro obecnedyeHHs
THMH AaHHbLIMH HeeaeaoBaTtedaeit H ap. Tpebyior HeoTaA0K-
HOro peleHHsi BONPOCH CO3jalHs B pa3upix paHoHax
CTpPaHbl CTALHONAPOB A MHOrOJCTHHX HabJlOfenii Ha
COBpPCMEHHBIX MEJHOPATHBHBLIX CHCTEMAX, /5 OpraHH3alHu
mouutopuura. Ilo wmuenmio asropa, Haspena HeOOXOAH-
MOCTh B OJHMKAlUINE rojbl COCTABHTL M H3JA4Th ejHI0e Me-
TOAHUECKOE PYKOBOACTBO (MeTOAHYECKHE YyKasanus) no
NpoBe/IeHHI0 CTAllHOHAPHBIX HCC/IeAOBaliHi, B3fIB 3a OCHO-
By Metoanucckue paspaborkn BHHHIuM, JIutHHUHIuM,
CesHHUHUIuM, BeaHHUHMMuBX u ap. Ono nossoauT moay-
yaTh OOBEKTHBHBIC CONOCTABHMBIC Aalilibie B pasHblXx paio-
HAX CTPaHbl Pa3HbIMH HAYUHBIMH KO/UVICKTHBAMH I CIICLHA-
JHCTAMH, a TaKxke nepeiiTH nocreneHHo K yniudHKALHH Me-
TOAHK H CPEACTB H3MepeHus.

[IpuMmepHasa CTPYKTYpa YyKasaHHOTO METOJHYECKOro py-
KOBOACTBA MO OpraHH3auii H NPOBCACHHIO CTAUHOHAPHBIX
HeesneA0BaHil MO OCYWIHTCABHBIM  MEJMHOpaUHsM CJEeAyIo-
HERH

B raage nepsoit caeposBano Gbl ocBeTHTbL o0uiHe noJ0-
KeHnust (3apaun), HanpasJeHHs M BHAB Nojesbix H Jabo-
pPaTopHO-NOJAEBbIX CTAUHOHAPHLIX HCCJAEJ10BAHHH NO COBEp-
UICHCTBOBAHHIO PEXHMOB N cnocoboB ocylueHnda, KOHCTPYK-
IWHIE OCYIUHTEALHBIX H OCVIIHTEAbLHO-YBJIAXKHHTENbHBIX CH-
cTeM, ¢nocoGoB NEPBHYHOIO OCBOEGHHA H OKYJAbBTYPHBaHMA
OCYIIACMbIX 3EME.Ib.

B raase BTOpoit poaHbl ObITH cPOPMYAHPOBAIB OCHOB-
Hble TpeboBanHs, NPeAbABIACMbIC K ONBITHLIM Y4aCTKaM.
dti TpeboBaHHs ONPCACJIAIOT PENPe3CHTATHBHOCTh yuacT-
Ka, 1esiecoobpasHocTh HCNOJAbL30BANHA €ro B KauecTBe cTa-
IlHOHAPAa H BO3MOXKHOCTL HCMNOJb30BAHHA MOJYYEHHBIX 14
HEM MaTepHanoB Ha oOwexktax-ananorax. Ocofoe BHHMA-
e neodxoauMo oOpaTHTL Ha OLEHKY reomMopdoaoriyec-
KHX, IreoJIOrTHYecKHX H THApPOreoorH4ecKHX YCJOBHI MOuB,
NpUYHH 3aboJavuBaHiae I THIIOB BOAHOIO NHTAHHA yuact-
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Ka, MOCKOJIBKY OHH ONpejaedasior Xapakrep OCYIIHTeILHOI
ceTH M B 3HAUHTEJBHOH Mepe pemxHuM oCyUICHH.

I'maBa TpeTtpa nocBAlleHa OpranH3auMy ONLITHHX Yua-
cTKOB. B neit neobXxoauMo J1aTb OUEHKY THHHYHOCTH 00b-
@KTa: CoCTaB W 00beM H3BICKAHHH AJfA ONLITHBIX VYacTKOB,
obOCHOBAHNE Pa3MepOB YUAaCTKOB H BO3MOM{HBIX BapHaHTOB
B 3aBHCHMOCTH OT pellaeMblX 3ajad H cnocoboB ocylIeHHsd;
MPHHIHIHAABIIEIE CXEMBI pasMellenliss ONBITHHIX VYaCTKOB
H BAPHANTOB OCYIIHTEAbHON CETH.

HeobOxoanvo BBAGNHTE B PYKOBOJACTBE CHEUHANLHYIO
(4eTBEPTYIO) raBY MO OlUEHKE THAPOreOJOrHYCCKHX H HH-
HCEHECPHO-re0JIOrHYeCKHX }"CJIDHHFI H TI'HAPOredjorHuYeCKHX
napaMeTpoB. 31ech A0JXKHBL ObITh OCBELIEHHI METOJLI OI-
pelleseHHsT MOUIHOCTH BOAOHOCHBIX TOPH3OHTOB, KO3(du-
IHHCHTA fI'JHEIthEllH]-[ noys H Nopoa, BOJOOTAAYH H HEIO-
CTaTKa HACBLILCHHS, YPOBHEMPOBOAHOCTH H MbE30NPOBOL-
HOCTH BOJOHOCHBIX MJAACTOB, XHMH3Ma PPYHTOBBIX BO/.

Camocrostenbias (naras) raasa neobxomuMa no Me-
TOAHKE onpejeaennsa QUIHKO-XHMHIECKHX, MEXaHHUeCKHX H
arpoxXHMH4YecKHX CBOHCTB NOYB W PPYHTOB, B TOM YHCJIE
FPAHVJIOMETPHYCCKOTO, MeXalH4ecKoro M arperatHoro co-
CTaBd; MAOTHOCTH, TJIOTHOCTH TBEP/JBLIX HACTHIL H IIOPHE-
TOCTH; BBHICOTHBI KaMWIJAPHOrO MNOAHATHA, BJAarOeMKOCTH;
BJNAXKHOCTH 3aBAjalid; CBA3H KANHJAJSPHOrO MNOTeHIHAaJa
C BJAXKHOCTHIO MOUBH;, KOI(DPHIHENTOB BJAATO- H TEILIO-
MPOBOAHOCTH, TEMVIOEMKOCTH MOUBLL, Ko3(dHiiHenTa BNUTHI-
BaHHs; TEOTEXHHUYECKHX CBOMCTB (MOAYJbL CABHra, cxaThi,
MAacTHUHOCTL 1l Np.), ocajaku i cpaboTku Ttopda; doranu-
YECKOro coctaBa, CTelelH pasjioKenHs ¥ 30JbHOCTH TOp-
(ha; arpoXHMHYMECKHX CBOHCTB NOYBBLI, Ia30BOro CcOCTAaBa,
OKHCJHTCABRHO-BOCCTAHOBHTEJNBHOIQO NOTEHIIHAAA H JP.

Caenvioulyio, LIecTyiO rJaBy cJcAyeT NOCBATHTL H3yye-
HHIO METEOPOJIOIHYECKHX VCJAOBHI HAa ONMBITHOM cTallnoHape.
B neii npuBoasaT Martepuann no Metoanke nabJiofentii 3a
TEMOEepaTypoil, BAaXKHOCTBIO W JlaBJAEGHHEM BO3/yXa, BETPO-
BLIM pEeXHMOM, aTMOC(QEPHBIMH OCajKaMH, 3aMacoM BOJbI
B CHere, KomjacHcauHeid BJard, NcnapsieMOCTbIO H Hcnape-
HHEM, coJHedloll paiaMalined, npoMepsanueM H OTTanBa-
HHEM [10YMBHI; €e TeMiIepaTrypoid H TenJoBslM DajaHcoMm; XH-
MHHECKHM COCTABOM aTMoc(epHLIX 0CalKOoB.

MeToanky u3yuennsi BOJAHONO pex<HMa TEPPHTOPHH He-
OOXOAMMO JAaThb MO OTAENBIBLIM BOAIODAJAHCOBHIM  APY-
caM — i1 NOBEPXHOCTH [OYBLI, 30HLI aPauiHH H N0I3€M-



HBIM BOJIAM. DTOMY HYKIO MOCBSATHTL TPH NOCJAEAyIOULHE
raase (T ...9).

MeTtoanka usayuenns pexumMa NOBEPXHOCTHLEIX BOJA BKJIO-
YaeT MEeTO/bl H3MEPEeHHHA PacXxolos H ypoBHeil BOJbl B BO-
JOTOKAX M BOJOEMax, NOBEPXHOCTHOrO CTOKA ¥ HMCmapeHHs
C BOJIHOH NOBEPXHOCTH, H3MEHEHHs 3anacoB BJjary Ha no-
BEPXHOCTH No4BLl (AKKYMVJSIHS Baary) W H3YUeHHS Je-
JIOBOTO peiKiiMa BOAOTOKOB H BOJ0EMOB, XHMHUECKOro co-
cTaBa NMoOBEpPXHOCTHHIX BOA M BOAHON 3po3nn. B raase, no-
CBAIIGHHOIN H3YUEHHWIO BOJAHOro pexuMa u Oajanca Bhaaru
B MOYBE H 30HE ajpauuy, HeoOXOAHMO 1aTh KOHCTPYKUHH
JIH3HMETPOB, COCTAB H MCTOAHKY JH3HMETPHUYECKHX HabJio-
Jlennit, MeToasl onpeaenedns HH(pUALTpALHY BOJALI B MOUBY,
HeMmapeHnus, TpaHCORpaUHH H KOHAeHcauuu BjaarH, BOJO0OD-
MEHA I0YBHLI ¢ I'PYHTOBBIMH BOJAMH, BAaXHOCTH MOYBHI, 34-
MacoB BJArn B 30HE aspallHM; pacyueTHHIE METO/AbLI BJaro-
H TelJionepernoca B 30HE aspallHH; XHMHYECKOro cocrasa
NOYBEHHBLIX BOA K ap. B raase jaessaToi cjaeiyer paccmar-
PHBATE BONPOC H3VUEHHS pexuma M Oajanca MojJA3eMHBIX
Boja. Ona BKaOYaer peKOMCHAALHH MO PA3MEIIEHHIO - CeTH
HabA101aTeNLHBIX CKBAXKHH M NbE30METPOB, METOJbl olnpe-
JIeJIeHHsT MPHTOKA H OTTOKAa IPYHTOBBIX BOjJ, BOAOOOMEHa
TPYHTOBBLIX BOJ €O CMEXHBIMH BOJAOHOCHBIMH IOPH3OHTaMH,
JIpeHaxKHoro CToKa, H3MEeHeHHsli 3anacoB rpyHTOBBLIX BOJ,
M3YYEeHHH XHMHUECKOTO COCTaBa TPVHTOBBIX H JIPEHaXKHBIX
BOJI.

B camocrosaTeasible ryabnl cjgefoBago Obl  BBUIEJAHTD
BONMPOCH METOAMKH HCCJIEAOBalHA N0  OKYJbTYPHBAHHIO
Mo4B, MOUBEHHO-MEIHOPATHBHHIX N (eHOJNOrHYCCKHX Ha-
Omoftennit (Hayuewue KyJdbTYPTEXHHKH, arpoMeJHOPaTHB-
HBIX M arporexHHYECKHX npHemoBs, 6ananca opraHH4YecKoro
BEUlECTBA, arpoXHMHYECKHX CBOHCTB mouBnl, GaJjialca nNHTa-
TEJIBHBIX BellecTB H Jp.), HAOJIONEHHA 3a YCTOHUYHBOCTHIO
H HaJCHHOCTBIO, OCYIUIHTENbHBIX CHCTeM (3awieHHe apena-
Ka, neopMmainnn KaHaloB H APYrHX COOPYKEHHIl H 1p.),
BONPOCLl BJAHAHNA OCYWHTEJALHLIX CHCTEM Ha BOJAHBIL pe-
KM TIpHIETralonHx semedb, Gaopy, daysay u np. Metomu-
HecKoe pYKoBoAcTBO Oyjaer HENOJHBIM, ecIH B HEM OTCyT-
CTBYIOT peKOMeHAaunu no 06paGoTKe pe3yAbTATOB Mo.Ic-
BBIX lccaefoBaHni. B caMoCTOATeNBHYIO TIiaBy ciaenyer
BBIACIATH BOMNPOCH METOAHKH ONpelesieHHA TOYHOCTH #
HeobXoAuMBIX nosTopiHocTell, 060CHOBAHHA NPOAOIKHTEb-
HOCTH PAaCUCTHBIX NEPHOAOB H  YacTOTH  HaGJOmeHMmi.
IKCTPANOJALNN NOJYUEHHBIX 3HAYSHHA 10  TeppuTOpHH,
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OUEHKH TOUHOCTH BOoAHOOasaHCOBBIX HalJIOAeHHi M pacue-
TOB, 4 TakKie MaTeMaTHYecKHe MeToabl o0paboTKH mnoay-
yeHHBIX Pe3V/bTATOB. 3aKJIOUHTE/bHBLIE pasjielibl. pyKoBOA-
¢cTBa JOJKHBL COjJep:KaTh MarepHalbl MO AOKYMEHTaLHH
ONBITHLIX JAaHHBIX H KaTajor OCHOBHBIX npHObopoB # 000-
pyAOBaHHUS JJs HCCJIE/LOBAHNH.

YKASATENDL JHTEPATYPH

1. Apepoanos C, &, Bepawwen B, J OcHoBHie Hayd-
upte npobaeMbl OCyuleHHsi 3eMenb. — BecTHHK c.-X. Hayks, 1969, Ne I,
= 11...19. 2. Banaes JI. T, Kounua Il ., Mapros E, C
H ap. Harypuule nccneloBadHs — OCHOBA TeXHHYECKHX peillleHHi H npo-
FHO30B = MeaHopaund. — [uaporexniga u Meanopanns, 1978, Ne |,
¢. 2...6. 3. Macaos B, C. O ugacrore HaOmioxeHuii 3a YPOBHAMM
PPYHTOBLIX BOJ Ha OCYWIHTENBHEIX cHeTeMax. — Sxenpece-wud. 1IBHTH,
cep. 2, 1972, Ne 6, ¢. 7...13. 4. Macaos b. C, Jincenox A IL
PeroMen 1alliiH N0 ONpeefennio BOAONPOHHILAEMOCTH Topda. — JKenpece-
aud. IIBHTH Mnusoaxosa CCCP, cep. 2, 1973, Ne 12, ¢ 11... 18.

YIK 631.62.001.1

HAYYHO-METOJUYECKASl PABOTA JlutHHUUTuM
MO OPrAHHU3ALLUH TOJIEBbIX HAYHHDBIX
HUCCJIENOBAHUWHW B OBJIACTH OCYLUHUTEJIbHBIX
MEJIMOPALLUH

0. 0. BAJIBAPABHYIOC, kananiatr CejibCKOXO3RNCTOEHNLIX HAYK
A, JL JYKAHAC, kanauaar TeXHHUYCCKHX Hayn

Jurosckui nayuno-uccAedo8arTeAbCKUl UHCTUTYT
2UTPOTEXHURIL L MEANOPALLLL

B npuusatom B 1976 r. LledrpanbubiM  KoMmurerom
KIICC u Coserom Munscrpos CCCP mnocranosiaennn «O
Mepax 1o jaJjblefillieMy NOBBHILIEHHIO 3(QEeKTHBHOCTH Cellb-
CKOXO3SHCTBEHIIOH HAVKH H VKpelJieHHIO €e CBfI3H ¢ [po-
H3BOJCTBOM» Hapsily ¢ JPYrHMH 3ajadaMi OTMeueHa He-
00XOAHMOCTL VJVYILEHHS HAyYHO-MEeTOLHYECKOIo pPYKOBOZ-
CTBA MCCJe/0BaHHAMH, ITaHHPOBAHHA H KOOPAHHALHH Ha-
YYHO-HCCHaeoBaTeabeKuX pabor. PyKoBOJACTBYfIch JAaHHBIM
nocraHosiaennem, JInTHHHMIuM B mensx nosbiutedud. ad-
(PEKTHBHOCTH HAY4YHBIX HCCJACAOBAHHH YAe/fdeT 3THM BOI-
pocam ocoboe BHHMAaHHE.

HuctutyT KOOpAHHHPYET HayuHble HCcAegoBaHuA [0
MEJHOpalHl H BOJAHOMY XO3aiicTBY, npoBofduMbie B JIHTOB-
ckoit CCP. Has stux uenei npu JIutHHUHI'uM cospana
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npobsieMuas KOMHCCHS MO THAPOTEXHHKE M MeJHOpAallHIL.
Ona mopunnena PecnyGankauckoMy KoopAHHAIHOHHOMY
COBETY CEJbCKOXO3SIHCTBEHHLIX HayK., B cocraB KOMHCCHU
BXxoaaT seayuue yuensle JIntHHUWIuM, JIntorckoro nayu-
HO-HCCJIEIOBATE/ILCKOI'0 HHCTHTYTA 3€MJIeNens, HHCTHTY-
tos AKajemun nayk Jlurosckoii CCP, Jlutosckoro nayu-
HO-HCCJIEOBATEALCKOIO reoqoropasBe/louHoro  HHCTHTYTA,
HEKOTOPBIX BLICIIHX YUeOHBLIX 3aBeacHuii pecnydanku (Jlu-
TOBCKasl CeIbCKOXO3AHCTBeHHAst akagemus, Kayunacckuii
MOJHTEXHHYECKHH HHCTHTYT, DBHABHIOCCKHH  HIJKEHEPHO-
CTPOUTEJbHBEIH HHCTHTYT), a TaKikKe BeayllHe CHelHaqHCTLI
MunBoaxosa u Munceasxosa Jlurosckoit CCP, Jlutrunpo-
BOJX03a, JIMTOBCKOro pecny0auKaicKOro ynpasjeHnHs Mo
THAPOMETEOPOJIOTHH H KOHTPOJK NPHPOAHOI cpeiabl, Ko-
MHTeTa 1o oxpane npupoabl npu Cosere Munucrpos Jlu-
TtoBcKoit CCP u ap. ITpobaemnas komuccus paspabatbia-
€T NPOCKTH CBOJAHBIX KOOPAMHAIHOHHBIX IIAHOB HAYUHO-
HCCAEA0BATEIBCKHX padoT I KOMIVIEKCHLIX NMPOrpamMmm, KoH-
TPOJIHPYET HX BBIHIOJHEHHE HAYYHO-HCCJCA0BATE/NbCKHMH,
MPOEKTHBIMH H JAPYIHMH OpraHH3auMsiMH, YUacTBVIOLWHMH B
pelleHHy npodJempl, HE3aBHCHMO OT HX BEJLOMCTBEHHOI
MOJYHHEHHOCTH, 3aHHMAeTCsl BONPOCAMH BHEJPEHHS B IIpPO-
H3BOJACTBO pe3yJ/bTaTOB 34KOHUEHHLIX paGor, pasBUTHS
SKCNepHMEHTAJNbHO-NMPOH3BOACTBEHBIX 0a3, obyuenns na-
YUHBIX KaJapoB H Jp.

[lo pemrennio npobaeMHOII KOMHCCHH CO3laHo 5 MeTo-
JAHYECKHX KOMHCCHH: MO HCCAEA0BAUMAM KYJILTYPTEXHHKH,
3aKPLITOTO jJpeHaka, MOJbJACpPHBIX CHCTEM, OPOLUEHHS, BOJ-
HBIX pecypcoB. Mx sajnaua — geranbHoe paccMoTpenue me-
TOAMKH M NPOTpaMMBl HAVYHO-HCCHAEAOBATENLCKHX pabor,
NPOBOJAHMBIX B HaV4YHBIX H Y4YeOHBIX 34BeICHHAX pecnyd-
JAUKH, HE3aBHCHMO OT HX BEAOMCTBEHHOH NOAYHHEHHOCTH.
MetogHuecKue KOMHCCHH COCTOSIT M3 OMNBITHBIX HayuHbIX
pabOTHHKOB M IPOH3BOACTBEHHHKOB, KOTOPHIE MepHOLHUeC-
KH NPOBepsAOT COCTOAHHE HCCJELoBaHHi, COOTBETCTBHE Ha-
MEYEHHBIX @porpamMmamH H MerojlHKamu paboT JeilcTBH-
TEJbHOCTH, BBIE3XKAIOT HA ONBITHBIE YYaCTKH, ONBITHO-IIPO-
H3BOJACTBEHHBIC CHCTEMBI, 3HAKOMSATCHA ¢ pe3yabTaTami,
[[porpaMMbi-MeTOAHKH JgHCCEpTALHOHIBIX paboT [AeTalibHo
paccMaTpHBAOT HA 3acedalHsIX H METOAHYECKOM JIEKTOPHY-
M@, B KOTOPBLIX YYACTBYIOT HAy4lble COTPYAHHKH HHCTHTYTA,
pabGorawouine p O0aH3KOM K Teme JHCCCPTALHH Hanpasie-
HITH,
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[Tpu naanupopauit i KOOPAHHALHHK HAYYHBIX HCC/IEL0-
paniii Bce OoJgblliee BHHMAHNE Y/leasieTcsl KOMNJIEKCHOCTH
pabor, H30eKAHNIO MEJKOTCMbs, NOJAYUEHIIO nanbonee
MOJIHBIX H KOHKpeTnwnix pesyasratos paGot. Hanpumep, no
X0310roBOpY ¢ PecnybJaHKAHCKHM HHCTHTYTOM MO MPOEKTH-
[}ﬂB&'IIIH{'} BOIOHOTO X03dHCTBA B TEKYHUIEM MATHJIETHH
JIutHHU U um, Jlurosekas cennhcKoxo3sfcTBeHHAsT aKaje-
MHS H BHIBHIOCCKHIT HHMKEHEPHO-CTPOUTENBHBIH HHCTHTYT
BEINIOJHAKOT 1Iﬂ}-"-]]ILI.‘-IIL"L‘.'!"C'L-‘FJT"."F!,H'I‘I'_‘.‘]hEI'lu'.'l-."i'l.f]I pﬂﬁﬂ’l‘}-’ Mo TEME
¢Paspabotartb pallHoHaJbilble c¢nocoObl OCYIIEHHA B CJI0K-
HBIX peabediibiXx H DHAPOreojJ0orHYeckux ycaosHsax». llpo-
rpaMMoi padoTH NpeayCMOTpPeHO NPOBecTH HeoOXOAHMbIE
TeopeTHYecKHe H IKCHepHMeNnTadbHbie HCCAEJOBAHUL My TeM
- MAaTeMaTHYecKoro W (PH3HUeCKOro MOjenupoBaliis, npose-
PHTH PEKOMEHAyeMble cnocoObl H METO/ibl pacdera ia OmbT-
HO-MPOHM3BOJICTBEHHBIX CHCTEMax W HpelcTaButs JIHTrum-
POBOAXO03Y OOLLHI OTYET M PYKOBOACTBO IO ONPEACIEHHIO
napaMeTpoB OCYUINTENbHOH CeTH H TEXHOJOTHH ee CTpPOH-
TEJLCTBA.

KoMmniekcHocTbio HCC/AEA0BAHHN OTAHYAIOTCH paboThl
B 00/1aCTH MOJbAEPHBIX CHCTEM H CHCTEM MAallHHHOIO ocy-
mwenda. Bonpocw ocyuwlennsa saraniHBaeMblX M IIOATAMIH-
BAEMDBIX 3CMeJb CB#3aHbl C BOJHBIMH pecypcaMH I ¢ HX
3arpsisHeHneM, ¢ BOOHOH H 00MOTHOH (ayHOH, C pasBHTHEM
PEIOOBO1CTBA, ¢ MPHOPEKHLIMH 30HAMH BOAONPHEMHHKOB,
NPUIOAHBIMKM st OTAbIXa, W aAp. MucTHTYyT npHBJAeKaeTr K
HCCJIe/IOBANMSM CHNEeLHANNCTOB PasHEIX OTpacJieif, Hecelo-
BAHHsA TMPOBOAHT HA OJAHUX H TexX e o0beKrax H B HTOre
FOTOBHT KOMILJIEKCHBIE PeKOMEHJallHH, HampHMep NpH pas-
paboTKe KOHCTPYKUHH OCYIIHTENBHO-YBJIAXKHHTEABHBX CH-
CTEM MNOJbJAEPHOrO THNA Ha 3aTallyiHBaeMblX NOHMCHHBIX
3eMJIIX M CHCTeM MAIUHNHOrO OCYLIeHHs MeJKOBOJHH BO-
JOXPaHHAHIL H NOATOMJIEHHBIX 3eMeJb, a TaKiKe npHo3ep-
HBIX 3eMenb, B HccieloBaHHAX YYacTBYIOT MeJHOPATOPH
JIutHUHWT 1M, 6orannku HMuernryta GoTanHKH AKajeMun
Hayk Jlutosckoit CCP, 3ooaorm HMucrHryTa 30000rHH H
napasurtojorud Axanemun nayk Jlurosckoii CCP, cneuua-
JHCTLl MO OYHCTKe BOj0eMOB (hakyabTeTa THApOMenHopa-
iwuu Jlnrosckoit opaenwa Tpyjaororo Kpachoro 3namenu
CeJILCKOXO3AHCTBCHHON aKaaeMun. Ha  npoexkrtuposanue
UHI:ITIE{}-I'F'|J{}HSBU,.1C'I'BEIEI'I{}FI CHCTEMBlI Ha 3dTOMNMAEMbBIX 03¢
pom Jlenac YKmeprckoro pailona 3a00/04eHHBIX 3eMJAX
cocTaBJeno 3ajanHe. 3ajlaHHeM, KpoMme OCYUIHTeJbHO-YB-
JaXKHHTEABHLIX MEPONPHATHI, NPEAyCMOTPEHO BOCCTAHOB-
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JenHe ypoBHSl BOAB B 03€pe MOCPEACTBOM TIHIPOCOOpYIHKe-
HHA A48 co3fnanua noanopa (1mniw3a), ocamaeHHe B3Be-
[IeHHbIX HAHOCOB B CHENHaJIbHO 000OpyaOBaHHBIX HpYAaX H
BBLIMYCK OCBETJIEHHOA BOAB B 03epo, a’pauua BOJABI MpH
orkauke, [Ipeaycmorpenb! Takxe O4YHCTKA 3aijeHHOH vac-
TH O3epa 3eMCHapsiaMi o BLIABJAENHe IPHroAHOCTH O3ep-
HOTO HJa JJA yAoOpeHHA CCAbCKOXO3NHCTBEHHBIX MOJIEH.

Kouue aesatod natuaerkn JInTHHUHMIuM nepemen
K CO3JaHHI0 MOJEJbHBIX ONBITHO-MPOH3BOACTBEHHBIX Cli-
CTEM, OXBATHBAKOUINX OaccelHbl HeOOJNBIIHX PEK HJIH 03ep.
OnbTHO-NPON3BOICTBEHIBIE CHCTEMBI, KpPOMe OCYIUHTEJb-
HEIX H OPOCHTEABLHLIX MEPONpPHATHH, AOJMKHEI KOMIVIEKCHO
pellaTh ONTHMAJbHBE BOMNPOCHI BCEro HapOJAHOro XO03AHCT-
Ba, HANPHMep CeJbCKOro M pbibHOro Xo3sicTB, a TaKiKe
9HEPreTHKH M oxpaunl npHupoanl. Henpemennsnim yciaoenem
STHX CHCTeM JOJIKHO ObITh aBTOMATHYECKOe YIpaBJieHHe
BOANHBLIM PEeXHMOM, HHTEHCHBHOE HCIOJIb30BaHHE MEJHOpPH-
pyeMblx 3eMmeanb Ha 0ase mnepejoBoil arpoTexHHKH. Takue
CHCTEMBI noctpoensl HJAH crposit B JIutoBckoit CCP na
noasjepax Mununa n Pyryasit lluayrekoro paiiona, B Gac-
ceiine osepa Jlemac YKmeprckoro pafiona u B Oacceiine
p. Ob6snnc Kepaiinckoro paiiona. Ha cueremax mnayunwie
HHCTHTYTBHI NPEeAyCMATPHBAIOT MPOBECTH H MPOBOJAT 1eJklil
KOMIVICKC HCCJAEMOBAHHI 1O ONpefeseHHid mnapamMeTpoB H
KOHCTPYKUHH OCYIIHTENALHOH CeTH H T'HAPOCOOpPYHKeHHH
C YUETOM pa3HBIX NPHPOLHO-XO3SIHCTBEHHBIX VCJOBHI, Me-
JHOPATHBHOH H 3KOHOMHYecKOH 3(p(eKTHBHOCTH MepOonpHs-
THil, pa3dpabaTeiBalOT MEPONPHATHS, CHHIKAIOULHe 3arpsizHe-
HHe BOJONPHEMHHKOB cOpacoiBaeMbiMH Bogamu. B 3apauy
HCC/IeOBAHHH TakKyKe BXOJAHT onpejeseHHe BAHAHHA cOpa-
ChIBAEMBIX BOJI Ha XH3HEALATEJbLHOCTh BOAHOH (ayHsl BO-
JONPHEMHHKOB H Ha HX 3apacTanHe, BojaHoro DHanaiica Bce-
ro Gacceina M pauHOHANBHOTO HCMOJB3OBAHNA BHYTPEHHHX
BOAIBLIX PECYpCOB, pauHOHAAbHBIX (POPM 3KCNAyaTaUHH Me-
JHOPATHBHON CHCTEMBI M AP.

['on0BlHOII HHCTHTYT COCTaBJASIET H COIJIacOBBIBAeT €O
BCEMH HCNOJNHHTENAMH CBOAHYIO NporpaMMy H MeTOAHKY
npopeleHns HayuHblx wneeaegopanuil,  Jaa  obGobuiennus
ONMBITHBIX AAHHBIX B pasHblX pecnybJHKax H perHoHax Ha-
el cTpaHbl M NOJYHeHHs ONpejleJIeHHbIX BBIBOJLOB H3Me-
peHist cleayer NPoBOAHTL OAMHAKOBHEIMH MeTtojaMu. Mmen-
HO JJisl TAKHX 1ieseil H HeoOXOAHMBI COIIACOBAHHBIE METO-
JIHKH HCcJIeloBaHuil.
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BBHy TOro 4YTO /0 HACTOALIEro BpeMeHH eAHHOro 00-
Mecol3oro H3jaludg No MeTojHKe NPOBeAeHHA TO0JEBBIX
. jecJieOBAHHI B 06JacTH OCYIIHTENbHBIX MeJHOpauui He
- 1o, JlutTHUHT UM 3aust pewennem storo sonpoca. das
APOBE/CHHA HAYUHO-HCCALLOBATCALCKHX paboT B 1976. ..
1980 rr. Mo NOJbJAEPHLIM CHCTEMAM B HHCTHTYTE MOJArOTOB-
genbl «OcHOBHBlE NOJOXKEHHS METOAHKH NOJIeBbIX HCCJe-
- poBanuit # oQopMIeHN ONLTHONO MaTepHasa MO CHCTe-
Mam noapiepHoro ocyurenns». Onn ObIH paccMOTpeHbl I

~ onobpens seavinmi yuensimn BHUUTuM, TpysHHUTuM,
BeaHUHUMuBX. llosoxenne cocTOHT H3 JABYX pa3jielioB:
~ pbcsiejoBaliie noJbjepHbIX ciHcreM (onpejeseHne TeXHHKO-
9KOHOMHYECKHX H 9KCIAyaTauHoOHHBLIX NMOKasaTenei) H op-
rapH3auus HecaefoBanuii HAa MOJbAEPHBIX cHcTeMax (wc-
. paejloBaiiie HAcOCHBIX CTAaHIHH, CTOKa Ha noJibjepax, ocy-
. UIHTEJNLHO-YBJAAKHHTEABHLIX cHCTEM, CYMMapHOro BOAOMO-
':'"TpEﬁ.TIEHHFL BONPOCOB OXpanbl BoAHBIX pecypcoB). Kpome
- poro, onpeaesensl GopMbl npeacTaBiaenHs ONbITHBIX MaTe-
. pmasios B oTuerax, 4ro obJeruaer paboTy roJoBHOrO HH-
" CTHTYTA MO COCTaB/JEHHIO CBOAILIX OTHETOB H MNO3BOJAET
~ BBISIBHTBH CVIIECTBYIOUIHE 3aKOHOMECPHOCTH MEHAYy MCIHO-
. paTHBHLIMH, TOUBCHHLIMH, peJabe(HBIMH W APYTHMH MOKa-
. gaTensaMH KOHKpPeTHoro obbekra.
> [MoarotoBaennsle JIutTHHUHUTuM  «OcnoBible nonoKe-
. HHSL METOAMKH NOJEBBIX HCCACAOBaHHH H odopMaeHH#
" onbITHOrO MaTepHaJja Mo CHCTEeMaM TMOoJbJAepHOro ocyiue-
HHSA» MOryT GbITh MOACOGHBLIM MaTepHajoMm IpH pa3paboT-
Ke MeToanuecKoro pPyKOBOJCTBA N0 OpraHusauui M npose-
ACHMIO MOJEBHIX HCCJELI0BAHNI N0 OCYUIHTENAbHBIM MEIHO-
© panusam.

Muoro BHHMaHHA B MHCTHTYTE YAGAAIOT YKpPENJIeHHIO H
pasBHTHIO 3KcnepuMenTaanHoil 6aspl. B uensx Gogaee one-
PaTHBHOrO CTPOHTEALCTBA ONBITHO-NPOH3IBOACTBEHHBX Me-
JHOPATHBHLIX cHcereM, GoJgce UIHPOKOIl NPOH3BOACTBEHHOI
NMPOBEPKH HAYUHBIX PEKOMEHallHil, YCKOpeHusa BHEApeHHs
HayuHbIX PaspaboroK B MeJAHOPATHBHYI NPAaKTHKY B Jlu-
ToBckoit CCP co3jlansl TpH ONBLITHO-NMOKa3aTeJbHBIX MeJaHO-
PATHBHLIX CTPOHTC/NBHO-MOHTAXKHLIX ynpaBaeuns: Ilane-
BEXKCKOE — 10 METO/aM MPOBCACHHS KVALTYPTEXHHUECKHX
pabGor na ocyuwaempx zesmJanx, Paceitnckoe — no Texsoso-
'MH 1 OPranmsauiin CTPOUTEALCTBA TOPH3OHTANBHOTO Ape-
Haxa na ocymaemnex semanx, lHuayrekoe —no skenaya-
TAUHH OCVILHTEALILIX cuceTem., Ha jpanusie opranusaimnn,
KPpOMe OCHOBHON NPOH3BOACTBEHHOH JAEATeJILHOCTH, B0O3JI0-
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JKeHbl H JONOJHHTEAbLHbIE (PYHKIHH: CTPOHTEILCTBO B KpaT-
yafllife CPOKH H C BBICOKHM KauyecTBOM ONBITHHIX OObLEeK-
TOB, KOTOpble OYAYT CAVKHTH 3KCNepHMeHTaabHoil 0asoil
AJIsL HAYMHBIX MCCAEJOBAHHN; co3fanie HeoOXOAHMBIX YCJ0-
BHI (CBOGBpeMEHHO O00eCMCYHTh TeXHHKOiH, MarepHanami,
pabGoueit CHAOR M Ap.) AAA HCOBITAHHS 3KCHEPHMEHTA/lb-
HBIX TEXHOJOTrHYECKHX MNpoleccoB, HoOBLX (popM Opramnusa-
UHH NponspoAcTBa paboT, HOBLIX METOAOB YHpaBJeHHs
CTPOUTEJLCTBOM OCYUIHTC/BHBIX CHCTEM; NpPOBEJAEHHEe LIH-
POKOH NPOH3BOACTBEHHOI NPOBEPKH PeKOMEeHL10BaHIlibIX yue-
HBIMH HOBBIX KOHCTPYKTHBHBLIX pelueniii ocywHTeAbHBX CH-
cTeM, HOBBIX TeXHOJOIHIl.

Ilns  perHerpaumu  METEOPOJOrHYECKHX  3JEMCHTOB
(ocajki, TeMnepaTtypa BO3AyXa H MOYBLI, CHEroBOil NMOKPOB
H Ap.), OCHOBHBLIX 3JIEMEHTOB BoAHOro OGaganca (ApeHak-
HBIF H MOBEPXHOCTHBI CTOK, cyMMapuoce ucmapenue, Bjaa-
rosanacsl NOYBL), AHHAMHKH YPOBHEH NMOYBEHHO-IPYHTOBBIX
BOJ H ,H,FI. B HHCTHTYTC ”[JHMEHF[I{}T CAHHBIE NOJICBLIC AKVD-
Hajbl.

YIAK 631.626.2.001.4

K BOITPOCY METOAHWUKH MOJEBbBIX
HCCJIEJOBAHHH 3AKPBITOTO JIPEHAKA

A. H. BAJIBMIOHAC, kauanaaT ceabCKkoXo3aniicTacHHMY HAVE

Jurosckud nayuko-uccaedosarebcRid UNETUTYT
2NOPOTEXHURKL W MeAopatun

Pa6ort CCCP u 3zapyGeKupix cTpad B 00JacTH noge-
BBIX HCCJCAOBAHHH japeHarka 3HAYHTEJALHO pPaclWlHPHANCD
B nocaegnne roasl. Oanako Ao cuX nop B 37Toii obJacty
HET CTpPOrod oOIenpHUATON MEeTOAHKH.

[To cpaBiennio ¢ aeMJacaeabIeCKHMH ONBITAMH NOJCBbIE
HCCJIeIOBANNA JIPEHAKA CJAOXKHBL AJd PelleHus pa3noob-
pasHbiX BonpocosB. MeToanka noJaesblXx HceaeaoBanmii, cy-
LIECTBYIOLULAs B HacTosiulee BpeMs B obaacTH 3eMmJaejednis
(B onbiTax yaobpeuns, ceJCKIUHH H Ap.), Xopowo oTpabo-
TaHa M He Bbli3wiBaer comueHuin. Ilaowmans onublTHHIX Jens-
HOK HeDoJbllas, uT0 NO3BOJSAET Ha HEOOJBIIOM ONBITHOM
VYaCTKe pasMecTHTb ONpejlejelioe YieIo BapHanTos, cob-
awaast iecobxojanmoe uncao nosropuocrei, Ha rakux onpit-
HBIX y4acTKax yao0io npoBoAHTb HCCAeA0BaHHA H codJ/110-
Jate TpeboBanust, uToOLI NOYBEHHLIE H NpPOYHE YCJAOBHA
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A5 OTAeNBHEIX BapHaHTOB onbita Obin naubonce OGamus-
guMi. OnuiTHBC JACJHSAHKH B [OJe BO H3DeMaHHe CcHeTema-
rHYECKHX OWHOOK pa3MellaloT B VCTAHOBJEHHOM NOpHKe,
Uneno NOBTOPHOCTEN oOBIMHO COCTaBAAET ueTbhipe (He Me-
Hee Tpex), npi 3TOM MOMKHO NMPHMEHHTbL MaTeMaTHUecKue
MeToAb O00pabOTKH JlaHHBIX HeeaedoBanuil H  yOeanThesd
B HX JIOCTOBEPHOCTH.

PexomenjoBano u B MOJEBLIX HCCJAEAOBAHHAX apenaxa
p}’KﬂEGlCTE{JHH'I'hL‘H NPHHIIHOaMH, TPHHATBIMI HPH NpoBe-
JICHHH TOJeBEIX onuToB B 3emaenennu. Ho cneunduka no-
JI@BLIX ONBITOB JIPeHAXa HE MO3BOJSIET NMPHMEHAThL HX M0J-
noctbio. Ilosnespie onbiTel ApeHama TPeOYIOT 3HAYHTEABHO
GoJblieil miollaau, yem 3eMaenelbyeckie. Bosnukaer pajg
BOMPOCOB: KAKYIO CXeMY NPHHSATH st MEJHOPATHRIBIX OMNbI-
TOB, KaK H3i0eKaTbh BJAHSHHS BapbHPOBaHHA (PHINUECKHX H
XHMHUYECKIX CBOICTB, THAPOJOTHUCCKHX H JAPYIHX YCJIOBHH
NOYBH, KAKHM J0JxeH ObITh pasmep njoulaan 3JeMenTtap-
HOH ONBITHOH CHCTEMDLI, CKOJIBKO Heo0XO0AMMO IOBTOPHOC-
reit 1 T. jg. Muaue ropopsd, Kak NOOJNYYHTH JIOCTOBEPHBIE
maHlble MEJIHOPATHBHOrO NOJIEBOro onelTa H 9TO NPHHATDL
3a raaBiible KPpHTEPHH AJs OUEHKH ONBITHLIX BapHaHTOB.
B o6sacTH OCYVIIHTEABHBLIX MENHOPALMH MOMKHO BLIACIHTb
TPH NPHHIHIHAABHO OTAHYAIOIIHECH CXeMbl 10JIeBHIX OIbi-
TOB.

Meppan cxema. Ynens! onbiTa pacnoioienbl B HECKOJb-
KO pPAJOB N0 NPHHUHIY 3eMJjefenbyecKHx onklToB, OHu MO-
ryT ObITh OopMieHbl Kak 000COOJEHHbBIE 3JeMeHTapHbIe
JAPeHaKHBIe CHCTEMBI € H3MEpPeHHEM JPeHaKHOro CTOKa
Hau Oe3 Hero, B 3aBHCHMOCTH OT IOCTABJIEHHOr'O BOMpoca,
HJH TIPOCTO KaK JeMSHKH OIblTa ¢ pPasjiHYHLIMHM napamMer-
pPamu JApeHaka HJAH IAPYTHMH  MEJHOPATHBHBIMH MeEpo-
npuaTHAMH. Yncno nosropuocteit odbiuno 3...4. Orgean-
Hble UYJieHbl OIlbITA HaXOAATCHA B COTHAX MCTPOB APYr OT
JApyra, H NOJAY4YeHHble HAa HUX [aHHble BBIJAY BO3MOMKHOrO
PA3JIHYHA NOYBEHHLIX, THAPOJOTHYCCKHX H NMPOYHX MECTHBIX
YCJAOBHH MoOryT OHITb HECONMOCTABHMBI, TAaK KaK pasjiHune
(GaKkTOpPOB HA pPE3y/bTaThl HCC/EJ0BAHHNI MOMKET MOBJAHATH
Ooabuie, ueMm Hccaeayemble Meponpustus. Ilostomy ic-
CJACLOBATEAN HACTO YMeHbIIAIT [NOoUWAadb OlILITHONO Yy4acT-
Ka, cokpawmas a0 MHHuMyMma (10 OJAHOro MeMAyipeHbs)
PasMcpbl KaxJ10ro wiela oOnbpTa. 1'1[1]]{'.;'[1{[] (]l:]ll}]IIMCP,
NPH  HCCACLOBAHIK XAPAKTEPHCTHK  JIPEHAKHOI0 CTOKA)
BO3HHKaeT AWjeMMa, KakHe pasMepbl ONBITHLIX YYACTKOB
JIYULIE: YMEHBUICHHDLIC — PE3K0O HOBLILIAIOT BJAHANNE MecT-
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HHX H cayualiHblX (pakropoB, a 0OJbiIHE — MOTYT BHI3BATh
HECOMOCTABHMOCTDL MOJYYEHHEIX JTaHHLIX.

Bropaa cxema. YUrolnl yMEHBIINHTL TIIONLAAL, 3aHHMAae-
MY OMbITHBIM YHaCTKOM, H TeM CaMbIM YMeHBIUHTL pas-
JHYKe TOUBEHHBIN, THAPOTEOJOTHHECKHX o JIPYrHX VCJIOBHH,
JACTO TPHMEHSIOT YIPOUIGHHYIO CXeMy MeaHOPaTHBHBIX
onuiToB. OnbiTHLIE CHCTEMB! (UJeHH onbiTa) cTposAT Oes
MOBTOPHOCTEI, pasMenias Ha Kak10il Mo HeCKOJIbKY TOYeK
HCCJeOBAHNHA I8 onpejieneHus HeoOXoaAHMBEIX (GakTopoOB
H 10 HECKOJLKY JACASIHOK AJA OnpefeseHHsa ypoXKaiHOCTH,
KOTOPBIE CUHTAIOT NOBTOpHOCTSMH. JIpeHauuiil CToK, ecau
ero H3MepslloT, B TAKHX CJAYy4YasiXx MOBTOPHOCTEH He HMeer.
Ero pauusie, oco0eHHO NpH KpaTKOBPeMeHHEIX HCcaepoBa-
HHAX, OOBIYHO HeAb3s1 HCNOJAL30BAThH B KauecTse OOBEK-
THBHOTO KOJHYECTBEHHOro noKasaTeJd JJf OlLeHKH Hecje-
AyeMblix MeponpHATHH., OO0OBEKTHBHOCTL BCEX MaHHLIX MHC-
CJAGAOBAHHA B 3TOM CJyuyae [OJHOCTEK 3aBHCHT OT HIEH-
THYHOCTH 1 OOLEKTHBHOCTH OLGHKH YCJAOBHI HA BCEX uJe-
Hax onbiTa. Ho aGcosoTHO HAEHTHYHLIX VCJIOBHH B NMPHPO-
Je He CYUEeCTBYET, MO3TOMY OTCYTCTBHE NMOBTOPHOCTEH OILI-
Ta MOXKeT NPHBEeCTH K OHOOYHLIM BHIBOJL2M.

Tperbs cxema., Korga riaasHeiM  HJAH  @IHHCTBEHHBIM
KPHTEpHEM AJfA OLUEHKH ONBITHLIX BapHAHTOB CJAYXKHT Jpe-
HaXHbIH CTOK, TPHMEHAIOT eJAHHHYHbIC APEeHbl, paclnoo-
JKeHHbIe B OHY nojocy ¢ 4...6 nosropuocramu. Takas
cxemMa yaoOHa TeM, UTO Ha CPaBHHTEJNLHO HeOOJABLINOH III0-
Hiaan MOKHO pacnoJomHuTh OoJbllee YHCAO BaAPHAHTOB H
noeropHocreii. HMuorga npuMeHsiioT rpynnbl  eJAHHHYHBIX
IpeH, PAachnoJo¥KeHHuIe B OAHY HJH JABe nosaockl. B Takux
CAYYAAX MOMHO HCCJIEeNOBATH HE TOJBKO JIPEHAXKHBI
CTOK, HO H apyrHe ¢axropsl, UTo NpHOJHIKAET pacnojorxe-
HHE HCCJAEAYEMBIX BapHaHTOB (NMpH HECKOJABKHX NOJOCAX)
K Nnepeoii cxeme. |

B yemexe MOJIEBLIX ONBITOB pELIAIOILYI0 POJbL Hrpaer
NMPaBHJIbHBIA BLIOOD OINLITHOrO Y4acTKa H NPHHIHIHAJLHOI
CXEMBI ONMbITa. JTOT Bompoc TpyaeH n ciaoxed. Ouedb yac-
TO HACHTHUHBIN 110 BHEIMHHM [PHU3HAKAM VUACTOK MOC/e
Oojiee THIATENLHOIO H3YYCHIISI OKA3LIBATCS HEOJMHOPOIHBIM
[10 HEKOTOPLIM MOKazaTeJiaM, HO elle Xyie, Koraa 3to o0-
HAPYXKEeHO TOJLKO HOCJe 3aJ0XKEeHHA ONbITOB Il HPOBEAeHHs
HCCIeIOBAH NI, |

B nojseBblx MeaHOPaTHBHEIX ONBTAX HEOOXOMHMO CoOB-
JOA4Th HAGHTHUHOCTL NOUBEHHBIX, TH/POTE0JOTHUCCKHX,
METCOPOJIOrHYeCKHX YycaoBHil, arpodona, peabeda, pacno-
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Puc. 1. Cxema ONWTHOrO y4acTka Xexct B ABCTPHH:

A — paccroanusn MeXay apenasmp 16 M B — paccrofiHia Mexay npeHaMmi 30 M
C — paccToauia MeMAy apenasu 40 s-+pmixaenue; J — puxaesne Ges apesisa.

JIOMKCHHS CpaBHMBAEMbIX BapHAHTOB MO OTHOWIEHHIO K OT-
MEeTKaM MOBEpPXHOCTH 3eMJH H AP,

[TpumepoM pacnosoKeHus OIBITA 110 ONHCAHHON NepBoil
CXeMe CJAYXKHT ONBITHBIT yuyacTok Xéxcr B ABCTpHH, Tie
HCCJe/0BadH YeThipe BapHaHTa MeJIHOPATHBHHIX Mepo-
MpHATHIT ¢ TpeMms nosropHocTaMHu (puc. 1). YpomkaitHOCTb
CEJIbCKOXO3SHCTBEHHBIX KYJABTYP — OAHH H3 TIJaBHBIX KpH-
TepHep onpejenenns 3QOEKTHBHOCTH JpeHaxda € pasjui-
HBIMH nMapaMerpaMu u poixaedns. Ilo sToii cxeme ONLITOB
ypoaiinocto Tpas, ocolenHo B cepooboporte «Jlyra 2»,
He orpaxkaer O0BEKTHBHO BJHSHHE PACCTOSHHI MeEHLy
JApeHaMH, Tak Kak NoJocel cesoofopora  pacrofoZKelbl
B/10Jb KOJJIEKTOpoB (puc. 2).

[IpuMepoM pacnojioxeHHs ONLITOB JpeHar<a no BTOPO
cxemMe cay:KuT onuiTHblil yuactoxk [lypruitaans B Asctpin,
Pjle HCCAEAOBaJ .TPH BapHaHTa JApeHaxia ¢ pas/IHYHbIMH
paccrosiuuaMy Mex<ay apenamu (pue. 3). K HezocraTkam
CXCMEI 3TOro ydactka CcClAelyeET OTHECTH pﬂEl’[ﬂ.TIDH{E'IIIIE
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ONBITHBIX CHCTEM Ha pPa3JHYHLIX OTMETKax IOBEepXHOCTH
3eMJIH.

Ha onpitHom yuactke Bépaen B @PT necnemosann Tpu
BApHAaHTa MeX/PEHHLIX paccrosuuil, I'pynnul eanmHHunLIX
JPEeH, PacnoJoKeHHble B OJAHY MoJaocy (Tperbd cxema), no-
Kasaunbl Ha pucynxe 4. Ilopropuocts rpynn (4eHOB OnNb-
Ta) —uetnipe. [lpeHaxuwii CTOK B Kax/Joi rpynne no-
crynaer Hu3 JAByX JAped. Takum odpazom, JipeHa)KHblil CTOK
JJ1A KaxJloro BapHAHTa PaCTOSHHS H3MEPHIOT 113 BOCbBMIU
APEH; TO ©CTh ¢ E{}Eb!ﬂlll{pﬂ‘rl[ﬂﬁ MOBTOPHOCTBIO. Ho Ha
PHCYHKe He NMOKa3aHbl TOPH3OHTAJAH, MO3TOMY 00 HAEHTHY-
HOCTH pesbeda CYAHTh HEBO3IMOKHO.

«lllBeackana» cxema — OpHrHHaJbHAA cXeMmMa MOJEBLIX
ONLITOB /A ONpPeieJeHHs pacCTOAHMI MexRiy JApeHamil,
Bapuanrsl onelTa pacnojaraloT CcOraacHo ¢ TpeTbeH HJH
nepsoii cxemoit. OOLYHO HCCJAEAYIOT JiBa BapHaHTa pac-
crosinuii: GasoBoe W ABYKpPaTHO YyBejnueHHoe. IJaBHBI
KPHTEPHI OIEHKH — ypOsaH, Kak KoHeulas Uelb MeJHo-
paunu, YpoailHOCTL ONpeaendioT Ha pPasjJHyHLIX pac-
croaHusx or apex. [las storo nosocy 06GasoBoro paccrosi-

Puc. 2. CxeMma CeAbCKOXO3ANCTBEHHOrO HCHOALIOBAHHA ONBITHOrO Yyua-
CTKA Xexcr.
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HHA Mexay jApenamu pasbusaior na 10 aenanok. B kamx-
AOM MeKAyApelnbe MOJAYHAIOT 10 jABe JAeJAHKH Ha MATH
PasJHUHBIX paccTofnuax or aped. [lpu paccrosuui, yse-
JHYEHHOM B/JBOe, COOTBETCTBeNHO noayuaT 20 AensHok
Ha 10 pasianuHbIX PaccTOANMAX OT JAPeH, IPH 9TOM NepBLie
NATh nap AeNsHOK HAXOUATCA HA TeX Ke caMblx paccrod-
HHAX, 4TO M B DaszoBoM Bapuanre (pmc. D). Uncao noBTOp-
HocTelt MemAayaperHd oOwuHO TpH, HO OniBaer H JApYyroe,
a 4HCJO JeNAHOK Ha OJHHAKOBOM paccToAlHH OT JpeH
B KaXJ1oM BapHaHTe B JBa pasa Ooabuie. Takum obOpasom
nojayudaior 00Jibilloe YHCAO [MOBTOPHOCTEH, uto cnocober-
ByeT MOJyueHHio AocToBepHLIX aaHHBIX. [lo atoft ejnmnoi
cxeme B jecarn ¢usHko-reorpadHyeckux paiionax H Ha
HECKOJIbKHX PasHOBHAHOCTAX NepeyB/laKHeHHbIX [o4YB B
HIpennn sanoxmeno okoao 100 onwitoB. 3T0 NMO3BOJSIET NO-
JYUHThL COMOCTABMMbie JlaHHbLIe B TrOCYAapcTBEeHHOM Mac-
mrabe, yro ABAfeTCH MOJOMKHTEBHON 4epToil ONLITOB.

B wnaieit crpane, rie nojesbie HCCAeAOBAaHNA JpeHaxa
H ero CovueTaHuii ¢ APYrHMH MepOnpHATHAMH MPOBOAATCH
B WIHPOKOM MaciuTtabe, NOJHOCTBIO HWJIH YaCTHYHO HAXOLAT
NpHMEeHeHHe BCe BhIIEYKA3aHHLIC CXEeMBL,

IMnomans onbiTHOIT CHCTEMBI H CXeMy onbita HeobdXxo-
AuMo mogobpath B 3aBHCHMOCTH OT MOCTAHOBKH BOmMpoca
H CYLlecTBYOUMX Bo3MoxHocTeil. Ecam oanuM H3 riaas-
HbIX MNOKasaTtejeil CAYIKHT PeXHM JIPeHayHoro CToka, T0
Jydllle, Korja 3sJeMeHTapHbie CHCTeMBl (WieHbl OMNBITA)
60JbUINX pasMepos, npu cobmogenun 3...4-kKpatTHoii no-
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Pure. 5. llpunumnuancuas cxema onuToB H ONWTHHIL YYacTOK
Vubwmu B Ilseinu:
@ — onurias nonoca: O — meraanibit naan; s—onuiTHHA yuactoxk «YnGnin»,
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~ gropuocti. Korja mnpeaenst yuacTka orpamnueHsl M He-

-yl

BO3MOKHO pd3MECTHTD AeagaeMoe 4lCA0 ONBITHBIX BapHaH-

. 70B H HX TOBTOPHOCTEil, npeanouyTenne HYXKHO OTAaTh YHC-
ﬁ( MOBTOPHOCTE(l, TO €CTh YMEHBLIUHTbH YHCJO BapHAHTOB.
Hea

i
»

o i ¥

onycTHMo GoJbloe YICA0 BapHaHTOB pasmeltath Oe3

 poBTOpHOCTEl (Mo BTOpOi cxeme) Ha MJOULA/H, 3aHHMAIO-
el HeCKOJbKO jecaTKoB rekrapos. lannuie, noayueHusie
B TaKHX CAYy4afAX HA BApPHAHTAX, OTHAJEHHBIX APYT OT ApY-
~ ra Ha HECKOJbKO COTeH MeTpoB, OOLIYHO HECONOCTaBHMbL H
~ Moryr npuBecTH K HenpasmabheiM BeiBojgaMm. [lostomy

~ YIPOIeHHAs cXeMa ONbITOB AONYCTHMA TOJbKO s He-

4

HEHY

60JbIIOro YHcJa BApHAHTOB, PACNOJOXKEHHBIX B Henocpel-

¢TBeHHOiT Oauzoctu Apyr ot apyra. llpu uccaeaopauui

- DoabUIOro 4YHcsMa BAPHAHTOB, KOTOPLIE HEBO3IMOMHO H3-3d

HeoOX0AHMOro uicjaa NOBTOPHOCTEH pasMeCTHTb Ha OJIHOM

. ONBITHOM Y4acTKe, cJje/lyeT pacujJeHHTb ONbITH MO OTA&]b-

" HBIM BONpocaM Ha HECKOJBKO ONBITOB H 3aJ0KHTb HX Ha

OTJAeNbHBIX YUACTKAaX, cobaoaan AocraTovMHOe HHCI0 [0-

 BTOpHOCTEIl.

PETLIO CXeMY OMNBITOB — eJHHHYHBIE APCHBI CJle10Bano

~ Obl NPHMCEHATHL B OCHOBHOM AJIS1 ONpejiesIeHHA MPEeHMYIIecTs
. pA3JHMHBIX KOHCTPYKUMIH jped Nno JpPeHa)KHoMy CTOKY.

- Exunuunbie ApeHsl mpH HecaenoBaHHH HeGObIIOro 4ilcaa

BAPHAHTOB 103BOJAAIOT NMPOBECTH ONLIT ¢ DOJBINHM UHCJIOM
(uerbipe u Gojee) MOBTOPHOCTEHl H MOJYUHTL JOCTOBEPHHIH
OTBeT NpH MHHHMAaJbHBIX 3arTparax Ha HCCJAEA0BAHHE.
Fpynnet eIMHHUHLIX APEH, KaK YKasblBajoCb, MOKHO HC-
MOJAb30BaTh KAK 3JE€MEHTApHbIe CHCTEMBI AJiH PasiHuHbIX

HCCJ1eIOBAHHIL.
Xopome pe3yabTarThl NMOJEBLIX OHLITOB NMOAYUAWT MPH

cobJioaeHn Bcex MpaBHyl NpOBEJEHHA OnbiTa, KOrjla ero
NpoOBeACHIEM 3aHATHI CricllHaAbHEe OpHranasl, pacnojaraio-
IHe BceMH HeoOXOAHMbIMH CPEACTBAMH.

Koneuro, npobaem 3HauuteabHo Ooablie 11 HA BCe BO3-
HHKaIONLHEe BONpPOCH He MoxKeT ObTh 0aHOro orsera. K pe-
HIeHHI0 Pas3HpiX npodaeM HYXHO MOJAXOAHTL  TBOPUYECKH,
cobmionats npapuna, obecneyusaioulie JOCTOBEPHOCTL TM0-
JyuyaeMblx pe3yJbTaToB.
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YIK 631.626.2

BOMPOCHI METOIMKH MOJEBDBIX
UCCJEJNOBAHHH OCYHWIUTEJIBHOTO
JEWVCTBUA JIPEHAKA

[I. H. LIKHHKHC, noktop TexumweckHx mayk, mpodeccop

Beecomwoanoill HAYHHO-HCCALOOBATEABCKUN UHCTUTYT N0 NPUMEHEKINO
NOAUMEPHBIX MATEPNALOE 8 Meauopayul 1t 800HOM XoasicTee

MuTencnpuKanusa ceJbCKOX03AHCTBEHHOrO0 MNPOH3BOJCT-
Ba NpeAbfABJAseT NOBbIUEHHbIE TpeboBanusg K ApeHHPOBA-
HHIO MepeyBJaKHeHHBIX MOYB.

HceaenoBanusa OCYWHTENLIOTO AelicTBHA JpeHazia BJja-
ﬁDPETGPHhI}{ YCJOBHAX HJIH IIpH NMOMOLLH MaATEMATHYMECKHX
MOJAEJEH C yyeToM Bcex AeflCTBYOLULHX B npHpojde (akTo-
POB CB$I3aHLI ¢ PAAOM TPYAHOCTell. 3HaUHTENLHO JIYUUIHX
pPe3yabTaTOB JOCTHrAIOT HCCACAOBAHNAMNH Ha JAPCHAMKHBIX
cuereMax, nocrpoenHulx B marype. Ilpn jocratouHom uic-
Jié¢ BapPHaHTOB JdpeHaxd, 3aJOMCHHOTO B DA3JMHUHDBIX no'A-
BaX, MOXKHO IOJIYUHTb OCHOBHBLIE NMOKasaTeJH HHTECHCHBHOC-
TH ero jeitcTeHs, HeodXoAuUMBIe JJST ONpeiejienus pacyer-
HOH TYCTOTH JIPeHAaZKHOi cerH, rayOHHBI 3aKIagKH APCH,
pacueTHOro JIPEeHaKHOoro cToxka u Apyrux napamerpos. Ilo-
JIEBBIMH HCCIEIOBaHHAMH pPa3fqHUYNBLIX BHAOB H EUHETP}-’H-
LU JlpeHaka MOMKHO Takike MNPOBEPHTL  TEOPETHUECKHe
NPEeANOCHAKH H pPe3y/bTaThl, MoJyueHHble B J1a00paTOPHBLIX
YCAOBHAX. l_lma'rm{y noJieBeie HCCAedOBaAHIA, MOSBOJIHIOIILIHE
nauboJee NMOJHO OLEHHTb HHTEHCHBHOCTL H 3((eKTHBHOCTH
OCYIIHTEJbHOrO AefcTBHS, NoJyvyaloT Bce Oodabliiee pac-
npocrpanenie, OpHaxko MNOJYUYCHHBIE PasHBIMIL aBTOpamil
pe3yJbTaThl 4aCTO HECONOCTABHMBI, TAK KaK pasiaHuua Me-
TOANKA INpoBefenust uceaeaopanuii.  HUtolOb  yeTpaunthb
3T0, Ha OCHOBe OoJjee apajauaruiernero onbita BHIHWH
o HPIIME’:HEHHID NOJIHMEPHBIX MAaTepHdJ 08 B MCJHOpaIiHH
H BOAHOM XO03sHcTBe paipadoras OCHOBHBIE MNOJOMEHHS
METOMHKH MOJeBblX HCCJAeJMOBAHHIT  JICHCTBHA  JIpeHaxa,
COrJIACHO KoTopbiM B JlatBup 3a/10MKeHO HECKOJLKO COTCH
ONBITHLIX JApeHaxHbiX cHereM. Ha cuereMax BeayT Kpyr-
JIOrojloBele HaOMOAeHUsT 34 JIPEHAMHLIM CTOKOM, Pperil-
MOM YPpOBHell TPYHTOBLIX BOJ, BJAaMHOCTLIO HNOYBLI M 1D.
Jlannas MeTojaHKa coracoBaHa TaKie cO chnennajicramil
1P u CUIA. B macrosiiee BpemMs Mo HeH B paMmKax
HayMHO-TeXHHUeckoro corpyanndecrsa nucrurytr BHHH-
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RO/MOJHMED 1 HeMellKHe, a Takke aMepHKalCKie cre-
[HAJHCTH COBMECTHO HCCJCAVIOT OCYIIHTEbHOE JeiicTBHE
pasaNUHBIX BIOB KOHCTPYKILHI  [JacTMaccoBoro H
POHMAPHOTO JjlpeHama, 3alokeHHoro ua Ttepputopun Jlar-
BHH.

Yenenrgoe nposejieniie TMOJeBIX 1CCAEL0BAHUI  olnpe-
jleJIeTcsl B OCHOBHOM TIPaBHJIBHLIM BLIOOPOM  ONBITHOrO
oObexta. Heobxoanm poBuulii peaved ¢ YKJIOHOM noBepx-
pocTH 3eman =1 9% Oe3 samerHoro MHKpopeabeda,ray-
Guna OeccTouHublx MUKponoum:xenmi ne OGoaee 0,2 M, oau-
HAKOBafA 3Kchmosniug (ecju cneunajbio He H3Y4YaioT BAHSA-
HHe ee Ha MHTEHCHBHOCTL AeiictBusa japenaza). CpaBHu-
paeMble OMNLITHLIC BAPHAHTLL PacloJaraloT Ha OJHOM 3Jie-
MeHTe peaseda, [eosornueckoe CTpoeHHe W THII MOYBHI,
a TAK)Ke THAPOJOrHYCCKHEe YCJAO0BHA B npejenax o0beKra
AONKHB OBIThH HACHTHYHLIC, MOYBLI OJAHOPOAHLIE HA TaAY-
Ouny He MeHee 2 M H INPHMEpPHO OJAMHAKOBble BOAHO-(H-
anueckue csoiictpa. He aonyckaercs pasnnune Ko3(QH-
uuenra Quantpauun Gonee wem B 7 pas auaa caadonpo-
Hunaemuix nous (k<-0,1 mfcyt), B 5 pas aaa nouscpei-
Heit Bojonponunaemoctn (k=0,1...1 mfeyr) u B 2 pasa
Iasi Xopoulo npounuaemeix (R>1 wm/cyr). Pexkomenjye-
MBIl THI BoaHoro nuranus — armocdepuuiit. Heodxoaunmo
0 BO3MOMKHOCTH MHHHMAaJbHOE paccrosiide OT OMNBITHOrO
o0bekra jo Oamxkaiweil MeTeoCTaHIH HJAH MeETeonocra.
B npeaeaax oO0bekra A0JKAsl ObiTh OANHAKOBBIE BHA HC-
NOJNL30BAHHS 3eMCJAbL M arpoTexHHuecKHe ycaosusa (mov-
pooGpaborka, yvaodpennss ¥ Hx Kojanuecrso u ap.). bec-
NOANOPHBI OTBOJ BOJALL M3 ApeH 1 H3MepeHHe JApeHax-
HOrO CTOKa B J000i nepHoj rojia BO3JN0OMKCHBI Ha IPpOBO-
JALLYIO W OrparklalolLyio ceTb, a 3alluta OlbLITHLIX CH-
CTEeM OT NPHTOKA [OBEPXHOCTHHIX BOA €O CTOPOHBI — Ha
orpaxaaioulyio (KOHTYPHYIO).

Ha o0bekre onwiTHoro japenaka HeoOXOAHMO onpeje-
JATL CHAeAVIollHe NoKasaTeaH BOAHO-(PH3HYECKHX CBOHCTB
MHHEpaJbHBIX 1OYB: MJOTHOCTb, TNOPO3HOCTb, Ko3(du-
HueHT QuabTpaunn (B NOJEBLIX YCJOBHAX METOJOM BOC-
CTAHOBJICHHA YPOBHA BOALL B CKBamuHHe), Ko3addHUHeHT
BOJOOT/ZAa4H, HOJHYVIO 1 HaHUMEHbIIYK  BJAAroeMKOCTh,
BJAAKHOCTL VCTOHUHBOrO 3aBALaHHN, MexaHHYecKHii M ar-
peratuniii cocras, [las ToppsaHLIX NMOYB oOnpepensiioT Bee,
34 HCKJIIOYeHHeM MocseLHero, nepetHcjJACHHbBIC BbIUIC MOKd-
3atean H JONOJHHTENbHO — OOTAaHHYECKHIT cocTas, cre-
MeHL pasnokeHHs M 30JbHOCTH TOpda, YuuTeiBas ocaj-
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Ky H yjaoTHenHe TopQAHOH 3ajeXH Npn OCylIenui, sHa-
yenne Koadguimenta GuUAbTpaUlN KeJaTeJIbHO 3HaTb JI0
CTPOHTEJLCTBA JpeHaka, Yepes 3 Mec nocje ero sasep-
lIeHNnsa M gajee —oaux pas B roi. las Bcex BHIOB MNOYB
HY)KHO 3HATh OCHOBHbIE arpoTeXHHUEeCKHe CBOHCTBAa: CO-
jep:kanie noasuxunnvix gopm Qochopa n Kanud, rymyca,
JABYX- H TPeXBaJeHTHOrO jKeae3a B louse H TPYHTOBOI
Boje (B OeJe3HEHHLIX NouBax), a Takke snauenne pll.

OcHOBHBIe MPHHIMNLL YCTPONCTBA ONLITHBIX JPEeHANK-
HBIX cHceTeMm (BapHauToB) AJfl H3YUEHHS HHTEHCHBHOCTH
OCYLIHTEABLHOrO AeilCTBHA JpeHaa Celylouine.

Jlpenaxuuie  cucTeMbl — Heboabuine,  BOAOCOOpHAS
naomanas 08...1,56 ra. DPopma cHcTeM-BApHAHTOB —
GaH3KaA K KBaApaTy HJH NPAMOYTOJBHHKY (COOTHOLLEHHE
ctopor 3:2). B oaunoit cucreme HeobGxomumbl 4...9 ocy-
WHTEABbHBIX ApeH (B 3aBHCHMOCTH OT PacCTOAHHA MEHIY
uumu)  aannoit 100...150 . CpapHuBaeMmuie BapHaHTLI
Ha ONLITHOM MoJe PasMellalnT 10 BO3MOMHOCTH Oauike
ApYF K apyry. Umnciao onsiTHHIX BapHAaHTOB 3aBHCHT OT 3a-
nag ueeaenopanuii, Ono Moxer ObiTh YMEHBUIEHO H3-3a
pasMepoB ONBLITHOrO MOJSA HJAH OTCYTCTBHA HA JIOCTATONUHO
GOJIbILON NJAOLLAAH OLHHAKOBHX NPHPOAHBIX Ycuaoshil. [o-
BTOPHOCTh Kax@<[0ro BapHaHTa /jApeHaza—no  BO3IMOK-
HoeTH 2...4-kpatnas. OnbiTHbe CHCTeMb (BapHaHTBI) He-
00XOAHMMO CO BCEX CTOPOH H30JHPOBATHL OT NPHTOKA BOAH
¢ COCejHero BapHaHTa HJH BHEUIHEro BojA0OCOOpPA KOHTYP-
HBIMH JAPEHAMH, KOTOpPbIC pasMellalorT oT Kpaiiel RpeHbl
ONBITHO CcHCTeMBl Ha PACCTOAHHH, PABHOM  PAacCTOAHHIO
Mexkay Apenamu B Heil. [as ycrpoiicTBa KOHTYPHBIX Apeil
BOKPYr BCeX ONBITHLIX APeHaxHbIX CHCTEM HYKHO HCNOMAbL-
30BaTh OJHHAKOBHIe 3TajJOHHble jApeHaxHble TPyOLl (no-
JUMEpHbBe MJH TOHYapHblie TaKoro ke Axamerpa H BOJLO-
npHeMHoft nopepxHoctH). layOmHa YKAAAKH KOHTYPHBIX
ApeH J0JIKHA COOTBETCTBOBATL rAyOHHE 3aKAadKil ONbIT-
Horo apenaxka. Ilpumep pasmeuleHust cHCTeM-BApHaHTOB
ApeHaka, 3aJIOEHHHX Ha THAKEeJIBX MouBax JlaTeum, npu-
BejieH Ha pHcyHKe .

OnuiTel ¢ NPHMEHCHHEM OJHHOMHBIX Apen A0NYCKaloTes
AMIIL A5 H3VUeHHs KOHCTPYKTHBHBIX H IKCIIYaTalHOH-
HulX  ocoGenHocTelt (HMHTEHCHBHOCTH 3aHjeHHs, QH3NKO-
MexXaHHYeCKHX XapakTepHCTHK JAPeHaMHLIX TpyO H ap.)
HAH NpH HejocTaTousoM umcie neeaenyemwmx Tpyo. Ilo-
BTOPHOCTH  Kas@KJ0ro Bapnanra — He MeHee HUeThIpex.
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" Puc. 1. Cucremsl (BapHanThl) ONDWTHOrO JApeHaXka, 3aJl0MKeHHBe Ha
- DAHHHCTHX mouBax na ofbexre «Cuanaykd» Koaxosa «/lpayasuba
" Tancunckoro paiona Jlarauiickofi CCP:

B SHCAHTCAC — PACCTOAHNE MOMAY JaApeHaMit, M: B 3HaMcuatese — rayGuna 3a-
KJARIKH ApeH, M,

Crposit onwithuie crceremsl (BapuaHThl) B CyXoe BpeMs
roga, 6e3 HaJHUHS BOJbLI B JApeHaxHOIl TpaHllee.

Has omnpegenenHs HHTEHCHBHOCTH M 3)(eKTHBHOCTH
OCYIIHTEJNbHOTO MAEHCTBHS PasjHYHLIX BAPDHAHTOB JApeHa-
¥Ka HeOOXOAHMO YUHTHIBATH CJEAYIOllHe OCHOBHbLIE NOKa-
3aTenH: JApeHAMHBIH CTOK, rayGuHy 3agseradust ypoBHS
FPYHTOBLIX BOJI, BJa»HOCTh INOUBLI, Ypo:Kal Boaje/blBae-
MBIX CEJIbCKOXO3HIHCTBEHHLIX KYJLTYP, 3KCIJYaTalUHOHHO
CoCTOfIHHE (BH/AB MOBPEKIEHNil, 3amiexiue u Ap.).

Jpenamxublil CTOK H3MepAOT BOAOCAHBOM, o06opyro-
BAHHLIM JHMHerpadoM, ONpOKHJIHLIM H3MEPHTEJNEM C Me-
XaHHYECKHM OTCYeTOM, BOAHLIM CHYETYHKOM HJAH OOBeMHLIM
cnocoGoM (¢ NMOMOULLI0 MEPHOTO cocyla H CeKyHioMepa).
Hamepenns R0MxHBL GLITh CHCTEMATHYCCKHMIL, KPYLJIOTO-
moBbiMi. [lasi ycranonsienns H3MepHTesbHOTO 060pY10BA-
‘HHA HJAH NPOBEJAeHHA H3MEpeHHiH HeoGXOAHMO CTPOHTENL:
CTBO ChelHaJbHbIX KoJoaues (xene3o0eToHHbBIX aHaMer-
- pom 1 M n Gonee). [lpn o6wemuoM crnocode pasHHLA Bbl-
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COTHBIX OTMETOK MEH{Y BXOJAHUIEH B KoJgodell H OTBOAA-
el KOJJACKTOpHbiMH TpyOamu —ne wmenee 0,5 m. [lpn
ABTOMATHYECKOM H3MEPEHHH 9Ta  pasHHUa  HECKOJDLKO
Oojblie (B 3aBHCHMOCTH OT KOHCTPYKUHH H3MEPHTENLHOI
annapaTtypsl). Ha BogocnnBax nepekmiHbiMH  H3MepH-
TeJAbHLIMH M BOAHBLIMH CHETYHKAMI CTOK HeoOXOAHMO 13-
MepaTh HenpepuiBHO. OGbeMHBIM cnocoGoM  H3MepPEHHE
HeoOX0AHMO NPOBOJAHTL e€xkeauesHo 1...2 pasa B CYTKH,
a BO BpeMms IHKa JAPEeHa)KHOTO T[aBOJKOBOrO CTOKa —
3 paza u Gonee B CYTKH B 3aBHCHMOCTH OT HHTEHCHBHOC-
TH AEHCTBHs JPeHa)ka, [PH HH3KOM MEXKEHHOM CTOKE
[Moayabr menbme 0,05 af(c-ra)] —uepes 1...2 aus.
Kaxnoe namepenne noBTopsiior asaxisl. He nonyckaercs
pasanumne orcuetop BpemeHH Oonee*03 c. Ilpu mexen-
HOM CTOKe, KOriga BpeMfl 3aloJHEHUH HAHMEeHbLIero Mep-
HOro cocyiaa npesbiliaer 2 MHH, paspeuieHo H3MepeHHe
Oes noBTopHocTedl. Ecan Bpemsi sanonHenus MepHOro co-
cyra Menbuie 20 ¢, cjaeaver npuMeHsaTb cocya GoJabliiero
obbema. Oaun pas 3a CYTKH JKeJaTe/ibHO H3MEPHTL TeM-
nepatypy ApeHamxHLIX BOJL.

[lo onwity BHHHBoanoaumep, Gonee tounvie aanubie
N0 JIPEHAXKHOMY CTOKY BO BpeMs IaBOJAKOB NOJYYEHL! [IpH
NOMOILLH BOJOCJIHBA H caMonucuna yposus (pue. 2), oana-
KO MPH MEXEHHOM CTOKe JIYMIUHX Pe3VJabTATOB AOCTHralior
npH Hcnoab3oBanni obbemHoro cnocoba. Jpenaxkuwii
CTOK BBIMHCAAKT K 000011al0T no CJAeAYIOUIHM [OKa3a-
TeaAM: MoayasMm, o0beMy (caoil) no MecauaM H rojam,
Koappuunenty, KajesaapHsiM rpacdukaM 1 KpHBLIM obec-
MeUEeHHOCTH MOjyJeil,

18 1
< 14 -
8
{0 -
&
(6 -
&
:.."h I i | I L 1 1 i
’%‘33 5B 12 16 20 24 4 8 15 15 20
30, 03. J J1,.0J.

Pue, 2, Kasenaapuwi rpadug apenauoro croka, sapeructpiposai-

Hutil camoniciem yposua «Baanaiis B cicreMe onuTHOrO NAACTMAac-

COBOr0 ApeHaa, 3sajoikentoro mna oOvekte «baycka» DBayckoro
pailoHa.
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Phe. 3. Xapaktepnule KpHDuIC Jdenmpecchii VPOBHEH TPYHTOBHX Boj Ha
TAxennx caabonpouHuaemux nousax (k=2...16 cmfcyT) B cHCTeMax

" payGokoro (1,5 M) u cpeanerayGokoro (1.2 M) apedama npn mexipe-

gom paccrosunn 20 u 10 M na onsiTHOM oObexTe «llerymunexu» cos-
xo03a <¢Aiipexcre» Maaouckoro paiiona.

¥YpoBeHL TrPYHTOBBIX BOJ H3MepsioT B nHada101aTe]b-
HBIX (CMOTPOBHIX) CKBaXHHAX HJAH MNOYBEHHBLIX NbhE30MET-

~ pax. CkBamuuu pasMemalor (B 3aBHCHMOCTH OT 3agaun

HCCJICAOBAHHIT) Ha cepejnne yuyacTka HJAH B cTBOpax (no

- 5...9) wmemay apeHamu (CHMMETPHMHO  OTHOCHTEJBLHO

APEH, HO Ha pasHuX paccroanuax apyr or apyra). Ilep-

BYIO CKBaMHHy paciojaraior HenocpeacTBeHHO Y ApeHbl,
BTOpYI0O — Ha paccrodHun | M (HesaBHCHMO oOT pacerod-

HiHiT Meay jpenHaMu H YHCJIa CKBaXHH B CTBOpe),
TPETbhIO, YeTBEPTYI0 H NATYIO — NPHMEPHO HA PACCTOAHHAX
Yo...' E, Yy E u 'y E coorsercrBerno (npH HaAHYHH
AeCATH cKBaXXHH B cTBope) wau 'y £ u Yy E (npu nanu-
YHH CeMH CKBaXHH B crsope), rae £ — paccrosnne Mex-
Ay npenamu. laxkoe pasmellenie nospoaser OoJee TOHHO
ONpPeACqHTh peXHM YPOBHEH TIPYVHTOBBIX BOJ B MEXIpeH-
HOH nojioce W (opMy KpHBOH JAenpeccHH yposueit (puc.3).
Croput  jgoJiKibl OBITH PACHOJOKEHBI HA PACCTORAHHH
npumepno /3 [ or nep@opHpoOBaHHOTO KOJJEKTOPA OMNBIT-
Hoft cuctemsl uan '/, ! or nenepdopuposannoro (I — aau-
Ha apenmn). MHonyckaeres ycTpoiicTBO CTBOPOB Ha pac-
croaunn /o [ or nepdopupoBaliioro “KoJAJMeKTopa, Korja
Havenne (=150 .

IIpu BmGope mecra aaa pasmeulenns OTAEJAbHBIX CKBa-
KHH uiaM cTBOpOB .0co00¢ BuHMaHHe Hago o0pauwiats Ha

29



MHKpopeabed: OHH A0MKHL ObITh Pacnojokennl B 30HE,
rjae Her HAKOMJIEHHS NOBEPXHOCTHBHIX BOJ BO BpeMf CHe-
roTrasHua HaW JAoXKIeill. B ckpaXKuHaX  yCTaHaBJIHBAIOr
acOecToUeMEHTHEE, JIACTMACCOBBIE HJAH MeTaldJdH4YeCKHe
TpyOB  BHyTpeHHHM Auamerpom 5...10 cm. Hmkuiowo
yacTh TpyOw nepdopupylor, Bepxuas He umeer nepdopa-
UMH Ha pacctosinun He Menee D0 CM OT MOBEPXHOCTH 3eM-
an. Bercota najazeMpoil yacTH cKBaXKuubl o0wbuno 40...
60 cm, B 3aBHCHMOCTH OT OXHAAaeMOH TOJWHHB CHEroBo-
ro nokposa. Csepxy ee HeobOXO/MO 3aKpbiBaTh KPBILIKOI.
Ha ray6une 40 cM oT nOBepXHocTH 3€MJH BOKpYr TpyOBl
AeaaloT 3Kpad H3 yrpamOoBaHHON TaHHBI JI/is NPeAOTBpa-
HIeHHA NPOHHKHOBEHHS [MOBEPXHOCTHBIX H H3 NaxoTHOrO
cnost Boa. CMOTpoBbie CKBaMKHHBLI 3aray0JsioT Kak MHHH-
myMm Ha 0,5 M HHKe ApeH.

[ToupenHble MNLE3OMETPH pa3MCLIAOT V CcaMOH Jpe-
HaMKHON TPYOHLl WM Haj Heit MO JAJHHE OCYLIHTEJbHOI
JpEeHBl WM KOJJeKTOpa, a TaKie B CTBOpax Mexay Jnpe-
HAMH Ha pasianunoil riay6une (B 3aBHCHMOCTH OT leJaeH
neeqaenosanuil). HuXHue BoponpuemHble KOHUBI NOYBEH-
HBIX MbE30METPOB AOJUKHBL ObITh pazMelleHbl Ha BCeX re-
HEeTHYECKHX TrOpH30HTAaxX mnousenHoro npoduas, a TakKe
Ha yposHe apenn u na 0,5 M raybdxe.

JyOHHY YpOBHEHl TPYHTOBHIX BOJ H3MepPAOT Hempe-
peIBHO (camonucuaMmy, NPH NOMOUIM BOAOMEPHON pPEHKH,
noIviaBka HJAM APYrux npubopos, obecneuHBaioUlHX TOH-
HOCTb H3aMmepeHHsit0,5 cM) H OAHOBPEMCHHO ¢ H3Mepe-
HHeM JIpeHaX{HOro CTOKa, a MNPH MaKCHMaJbHBIX pacxo-
nax —2 pasa B cyrku. HMamepaior ypoBun B NbE30OMET-
pax aJs COCTaBACHHA THAPOAHHAMHYCCKHX CETOK B Xa-
paKTepHEle MEepHOABI T1oja, TO €CTb BO BPeMs BECEHHHX
MaBOjIKOB, B NMCPHOA OCEHHHX 3aTHMHBIX A0KJAeH, a Tax-
e 3aTsubix orrenedeil sumoit. Odolduialor pesyabTaThl
nabJiojientit Mo cJAeAVIONUHM M[oKasateasiM: raybHHe 3a-
JeraHfs OT NOBepXHOCTH 3eMJH M HaJ Apeloi, KajaeHjaap-
HbIM  rpadHKam, KpHBpIM mpojo/utensioct  (obecne-
YCHHOCTH) 3aJieranis BLICOKHX YPOBHEH CTOAHHA T'PYHTO-
BLIX BOA (puc. 4).

BiaxuocTe NOUBEL OnpeaecdsiioT raMma-BjaaroMepami
HilH . BECOBLIM cnocobom, To ecTh nyteM orlopa obpasuos
¢ nocaegymoweii cymwkoi npu  temneparype 105 °C. O6-
pasubl OTOHpalOT MewAy apenami (nocpejnHe) no rexe-
THYECKHM TOPH30HTaAM BepXuero MeTpoBOro CJoH MNOouBHI
¢ 4-Kpatuofi NOBTOPHOCTLIO lie Melee YeM B YeThpex mec-
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TaxX N0 BepTHKaJH. Baamiuoctn noussl onpeaensior kpyr-
Bl rOf OANH Pa3 B JEKaly, 3a HCKJAIOYEHHEM 3HMHEro
'_epnnna, 3umoil — 2 pasa B mecsil. Jlnn OGonee noanoro
aHaJIN3a MHTPauUNy Baarn Uesecoo0pasio NpoOBOAHTL TEH-
- JOMETPHUECKHe HIMCPeHHst MOTEHUHAAa MNOMBEHHON Baari.
. Ypoxail CeNbCKOXO3SICTBEHHBIX KYJALTYD YUHTHIBAIOT
BAJIOBBIM CHOCOGOM HAN MO AejasnKaMm njomaasio 100 m?
B 4-KpaTioii NOBTOPHOCTH.

~ IKcnayaTtauHonHoe cocrosHude (coXxpaHHOCTb TpyD, MHil-
'TEHCHBHOCTb MCXaHHYECKOro, XHMHYecKoro H OHoJoruuec-
KOTrO 3aHJIellHd, cOcTosiHie 3auiTHOro (GpuabTpylouero ma-
TepHajia) ONBITHOIO FOHYAPHOTO M MJIACTMAacCOBOro jApera-
JKa onpejensiorT He peike oJHOro pasa Broj, Hrobw yanath
- COCTOsIHHE JlpeHazKa Ha ONbITHLIX MNOJAX, €KercjHo ocy-
quecTBaA0T packonku apen. Ouenka coxpannoctn Tpyb
- (nnacTmaccoBbIX) BKAOUAET onpepescHue aedOpMalHH No-
MepeyHoro cevyeHHss H COCTOAHHA BOAONPHEMHBIX OTBEpCTHI
C(pasmep, HaaHuHe MKEJE3HCTBLIX W APVIHX  OTJIOMKenit).
‘CocTrosinie 3aWHTHO-(DUABTPYIOUIErO MaTepHaaa Xxapakre-
PH3YIOT cTencib 3auacnus # rayOHHa nNpOHHKHOBEHHS vac-
THIL TpyHTa, TNOBPEX/ecHHEe BOJIOKOH, Hamelenue Koaddu-
uueHTa QuabTpammn (Heeaeayior 8 aabopaTtopHbIX 0 noJe-
. BBIX YCJAOBHSX).

Bpema T, cymi

i 1wy 150 Gpema T, cym
; : T
ﬂ-\\t-\\ k T - | ] T
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40 W Ry
x> \'\
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100 190
5 120
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~ Puc. 4. Kpuswe npogoamuteasnoctn (o0ecneyeqtocth) cTosHHA ypon-
. HEeil rpYHTOBBIX BOA M2 CYTAMHHCTHIX TOYBaX B CHCTeMax rayGOKOro
(L5 ), cpeamernyGoxoro (1,2 M), meaxoro (0,9 M) japemawa u Ha
~ KOHTPOAbHOM (HeApeHHpPOBaHHOM) yyacTse (onuTHLI oGnekT «PHMedl-

< Kac» B cosxose «Aycrpymu» Baamuepckoro paiiona):
@ — nag muorosopmoro IO7TTS ru.n;m.l::angmecuuru roga; 6 —cpeaune sa ]958...
. N i8 rr,
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Ha topdsnbix nousax pekoMenjgoBaHo H3IMepATh 0cali-
Ky MOBEPXHOCTH MOYBbLI H JApPEHaXKHBIX TPyOONpPOBOAOB, a
TAKKe H3MeleHue 3HavucHns xKodpduitnenrta QuiabTpainn
sanexil, sBuizpannoe ocyutenunem, Ocajky noBepxHoOCTIH
apen u KoapHitment (Guanrpauitn nous onpejpensaror -
BEJNPOBaAlNEM TMOBEPXHOCTH J0  yKaajakw, uepes 1...
3 Mec mocae H janec — 0JAHH pa3 B roj.

Hurencusuocts H 3GPEKTHBHOCTh OCYIUHTEABLHOIO Ji€il-
CTBHSL JipeHara HeBO3IMOMKHO OueHHTb Oe3 anainusa MeTeo-
pOJNIOTHUYECKHX ycaoBHi. [las sToro neodX0AHMO 3HATDH CJe-
AYIOULHE NoKa3zaTean:

armocepHble ocajlKH — cpelHeMHOoroJieTHie, TrofoBLIe
no MecduaM, no jekajaMm uvucjao AHed ¢ ocajgkamu, Mak-
CHMaJIbHOe KOJHYECTBO 34 CYTKH B IOJjdYy 3a HE‘[}HDﬂ Ha-
Gaoaennit 1, 2, 5 u 10 % obecneueHHOCTH, HHTEHCHBHOCTD
3a 1...10 cyr;

TeMNepaTypy BO3AyXa — CpeAleroaoByio, no Mecauam
H JeKajlaM, MakcHMaJibHVI0O W MHHHMAaJbHYIO 3a MecHl,
CYMMY aKkTHBHBLIX TeMmepaTtyp;

NPOAOIKHTEJNBHOCTD  COMHETHOTO  CHSIHHA — CPeAHero-
JIOBYIO H CPEJAHEeMECsMHYI0 33 BereTalHOHHbIL NMEepHOL;

OTHOCHTE@/ILHYIO BJAAXKHIOCTL BO3jayXa — CPCAHErof0BYIo
H cpeHeMecauHYyIo;

YHCJI0 MOPO3HBIX JIHEil O cpeHecyTo4YHOH TeMmnepary-
poit Bosayxa uuxe 0 °C;

ravOHHy NpoMep3aHHs NOYBBI — MHOTOJETHIOW  cpel-
HIOIO H MaKCHMaJbHVIO, MO rojam, Mecsauam H jeKajaMm
XOJIOJHOIO NepHoja; CpPOKH Hayaja npomepsanna  H OT-
TauBaHua MOUBL; Temnepartypy no ciaoaMm (uepes 20 cm)
N0 rayOunbl 3aKkaanku apen ((paxkyabTaTHBHO),

CHEropoit NOKPOB — BLICOTY, MJIOTHOCTb, 3anachkl BOABI
HAa HAayaj o BeCeHHero CHeroTasHMusA, paTy Hauajla CHEro-
TassHUA;

cymMmapuoe ucnapenne (pakyabTaTHBHO).

Jisl ONpejeieHHst METCOPOJOTHUECKHX VCJIOBHH peko-
MEHJYIOT HCNOJIb30BATH JaHHble OJHzKaHnlleill MeTeocTaH-
UHM HAH MereonmocTa. Henocpeacrsenno na o6bekrTe ONbIT-
HOTO Jipenaza, pacnojioMennoro 6JH3K0 K MeTCOCTAHLIHAM
uan nocrtam (<20 Km), namepsaioT ocaak, raybuny mpo-
Mep3anua nousBsl H ec Temmeparypy. Ocaaku uaMmepsiior
ocajKkoMepoM Han nJawsuorpagom 1...2 paza B CYTKH
B OAHO H TO e BpeMsi (ecaAd OJHH pas, TO B NEpPBOH Mno-
JoBHHe aH#A). Ecam onwthnwil yyacTok pacnojioxen panee
20 KM OT MeTeOCTAHLUHH HJIH NMOCTA H CHJAbHO PasjiHyaloTcs
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ganEHHHE YCAOBHA, TO HEMOCPEACTBEHHO HA HeM olpeje-
F@ 10T Bce MeTeoposiornueckue Qakropel. Habaiogenus 3a
HUMH H 00paboTKy AaHiblX BEAYT COMNIAacHO METOAHKaM,
" mpHMEHSEMBIM Ha MeTeoCTaHIHsX.
- HccaejoBauusti, nposejicuubie B JlaTBuH Mo jaHHoil Me-
_-{‘-mnnﬁe MO3BONHAH KOpeHHbIM 00pas’soM H3MEHHTHL Cylle-
eTBYIOIHE B3rJA/bl H KOHUENUHH MO OCYIIEHHIO TAXKEJBIX
¢Aa00NpOHHILAEMBIX MOUB, ONpeje]HTh ONTHMAJABLHYIO HH-
 TEHCHBHOCTb OCYUI€HHS NEPCYBIAXKHEHHBIX MOYB AJA yCJ0-
BHH HHTEHCHBHOIO CeNBCKOXO35HCTBEHHOTO IIPOH3BOACTBA,
yTH COBEPUIEHCTBOBAHHSA KOHCTPYKIHH MNJIacTMacCOBHIX H
FOHYAPHBIX JipeH, BHISACHHTH HeoOXOAHMOCTDb yBeJHueH
pAYOHHB 3aKJAaAKH JAPEH H IYCTOTHl ApPeHaXKHOH ceTH AJf
PAHHHCTBIX M CYIVIHHHCTHIX NOYB, a Takke INIYOOKHX H
 MEJKHX Oonor co caabonpoHHUaeMbIM OCHOBaHHEM, 3(-
 (PEKTHBHOCTb HEKOTOPBIX AarpoMEJHOPATHBHBIX MeponpHs-
THH B COYETAHHH C JApeHa)keM, pelHTh JApyrie Y3J0BbE
?iaﬁnpﬂcbl B obaactH ocyuHTenbHOi Meanopanui. Ha ocio-
'BAHHH 3THX HCCJE/IOBAHHH CYULECTBEHIO H3MeHeHbl pecnyl-
JIHKaHCKHe HOPMATHBLI MPOEKTHPOBAHHA JAPEHAXHBIX CH-
cTeM; paspabotan paj peKoMeHAAUMil, KOTOpbLIEe HCNOJAb3Y-
JOT NpH NPOEKTHPOBaHHH 3THX cHcteM B Heuepnozemuoi
‘30He CTpaHbl H JPYrUx peruonax; paspaboTanbl TaKxe
yKasaHHs MO NPHMEHeHHIO JpeHa)Ka H3 MNOJHMEpPHHIX Ma-
TEPHaN0B [151 BCeH T'YMHAHOH 30HBI CTPaHHL.

YIK 626.86:872:631.43

METOJIMKA MPOBEAEHUA MOJEBbBIX
HCCJIHEONOBAHHH MNPH OCYWWEHHH
TAEJDBIX MOYBOI'PYHTOB
3AKPBITBIM JPEHAXEM

A. H. KJIHMKO, kanauaat TexHHYeCKHX HayK
A. M. CMHPHOB, kanaugar TeXHHYECKHX HAYK

Ceaepnnll HayurO-uccAedosaTeAbeRul UHCTUTYT
2UDPOTEXHURKY U MeAuopavuu

YBennvenne 00beMOB MEJHOPATHBHOLO CTPOHTENLCTBA,
HHTEHCH(HKALHA  CeIbCKOXO3AHCTBEHIOr0 NPOM3BOACTBA
Npenonpenenn/ii NOWCK NyTeH COBEPUIEHCTBOBAHHS cyLle-’
CTBYIOIIHX H co3jan#s HOoBBIX cnocobos OCYLUGHHS mnepe-
YBIaXKHeHHLIX 3eMeJIb.
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B Heuepuosemuoit 3oue PCOCP cenbckoxo3sficTBEH-
HBl¢ 3€eMJH ¢ CYrJIHHHCTBHIMH M PJHHHCTEIMH noyBaMH 3a-
nuMalor B cpearem okoao 40 9% wucnosn3yeMux niomamei.
ArH 3eMJaH, Kak NMPaBHa0, HMeloT He6GaaronpHATHBIA BOA-
Hblil PeXHM /A Pa3sBHTHA KYJALTVP M BLINOJHEHHA BCeX
BH0B noJiesbiX pabot. llopbilienHe npojgyKTHBHOCTH CEJb-
CKOXO3AHCTBEHHOIO NPOH3BOJACTBEA BO3MOMKHO JiMIIL HA
OCHOBE IHHPOKOro NPHMEHCHHS TEeXHHYECKH COBEepLIEHHBIX
OCYLIHTEJbHBIX CcHCTEM Ha 0ase 3aKpbTOoro jApeHaa, HC-
MOJIL30BaHHA HOBHIX MaTepHAaJOB, NPOrPecCHBHOH TEXHOJO-
I'HH H BLICOKONPOH3BOAHTENbHOH TEXHHKH JAJs NPOH3BOIL-
CTBA MEJHOPATHBHO-CTPOHTENBLHBIX paborT.

Iloneswie necaenosanns B 0dacTH OCyUIEHHs THHKEBIX
MOYB 3aKPLITBIM JpeHameM BKJAKOYAOT pa3paboTKy HOBbIX
H YCOBepLICHCTBOBAHHE CyLLecTBYOUWHX cnocobos ocylie-
HHUS, CO3JlaHHe TeXHOJIOrHYHBIX, HajeXHbIX B paboTe KOH-
CTPYKUHH (HALTPYIOUIHX 3JEMEHTOB JUIA MOrJIOTHTENbHBIX
KOJIOHOK Ha jpeHax H KOJOALEB-TOrJOTHTeJNeH, MOHCK Ma-
TEPHAJIOB, NPHIOAHBIX JAJMf HX H3TOTOBJEHHA, ACUIEBBIX H
HegeHuUnTHLIX (Hanpumep, TOpd, mnecuaHo-rpaBHHHafA
cMech), NpoBepKy PadoOTOCnocOOHOCTH M J0JrOBEMHOCTH
sTHX MaTtepuaaoB. Kpome Toro, B 3ajaun HccielOBaHHH
BXOJAAT H3yueHHe 3PQPEKTHBHOCTH NpUMeHEeHHA IJYOOKOro
PBIXJIEHHA, KPOTOBAHHS H OllEHKa BJHAHHSA 3THX MeponpH:i-
THit Ha paboTy jApenaka, Ha YPOXKaHHOCTb CeJbCKOXO3sH-
CTBEHHBIX KYJAbLTYP.

dpdekTHBHOCTE MNpHUMeHsAeMBIX H pa3padaTbiBaeMbIX
cr1oco00B ocylIeHHs TAKEALIX noys, paboTocnocobHOCTh M
HAJEeKHOCTh AeHCTBHA OCYUIHTENbHBIX cHeTeM (KakK B Iie-
JIOM, TaK H OTAeNbHBX 3JEMEeHTOB), Leaecoobpa3sHOCTh Me-
PONPHATHH MO YCHJEHHIO MPHTOKa BOJABLI K JApPEHAM — IJy-
OOKOro pHIXJCHHA H KpPOTOBaHHA —C HaHOOJAbUIEH cTe-
[MeHbIO [JOCTOBEPHOCTH MOMKHO H3YYHTb B IOJEBLIX YCJO-
BHAX Ha ONBITHO-NPOH3BOACTBEHHBIX 00bEKTAX.

OcHoBHBle IKCNEPHMEHTAJIbHBle HCC/IE0BaHHsA s OIl-
pejle/IcHHA ONTHMAaJbHLIX MapaMeTpoB JpeHaxa MNPOBOAAT
B OMBITHBIX XO3HHCTBAX HAay4YHO-HCCJIEAOBATEJLCKHX HHCTH-
TYTOB, @ ONBITHO-NPOH3BOJCTBEHHYIO NPOBEPKY TeXHHYeC-
KHX peuenul, peKoMeHAyeMBIX K BHEAPEHHIO, —B MNPOH3-
BOJCTBEHHBIX YCJIOBHAX Ha O0OBEKTaX OCYUIEHHs 3SKChnepH-
MEeHTaJbHBIX CHCTEM, MpeiycMarpHBaeMblX NPH COCTaBjie-
HHH NMPOEKTHO-CMETHOH JOKYMEHTAIHH.

BeiGop ONbITHO-NPOH3BOACTBEHHBIX 00BLEKTOB, a4 TakkKe



HX TPOEKTHPOBAHHE OCYUIECTB/AAIOT COBMECTHO C NPOEKT-
HOH OpranH3auuei.

Mecrtopacnonoxenne 3KCNepHMEHTANbHBIX CHCTEM BbI-
OHpalOT B COOTBETCTBHH CO CJAGAYIOUIIMH TpeBoBaHHAMI:
MOCTOSAHHBIMH YKJIOHAMH B MPOAOJILHOM H MONepeyHoM Ha-
Nnpasjeruax; OAHOTHNHBIM NOYBEHHLIM NOKPOBOM; aTMOC-
(pepubIM THIIOM BOAHOrO MHUTAHHA H PacNoOJOKEHHEM B HaM-
Oosiee yaobHoM aaa opranusauuu HabaioacHuil Mecre.

B 3aBHCHMOCTH OT NPHUPOAHBIX YCJIOBHII Ha oObeKre-
npeicTaBHTe e MOMXKeT OBITH CO31aHO HECKOJBKO OMNBITHHIX
Y4acTKOB, HO, KaK npaBHJo, He GoJsee Tpex.

Ilpu cocraBiennn cxem ONLITHBIX VYACTKOB YHCJAO 3KC-
MEepHMEHTa bHBIX CHCTEM HA3HAYalOT B COOTBETCTBHH C YHC-
JIOM BAPHAHTOB HCOLITHIBAEMHIX KOHCTPYKIMHH  jApeHazxa,
THOOM (PHABTPYIOLIHX 3JIEMEHTOB H MaTepHaJOB, a TaKiKe
H3y4aeMbIMH arpoMejJHOPAaTHBHBIMH HpHEMAaMH, YCHJHBalO-
UMK Ocylatouee AeHCcTBHe apenaxka: ryybokoe puixJe-
HHe, KPOTOBAHHE H Ap.

Ha yuacrke tpanumeiinsiM cnocofoM 3aKaajbIBAIOT KOH-
TPOJablble cHcTembl (mwHpuna rtpaumen 50 cM Ges duib-
TPyWOULHX 3aeMenToB). Jlas ocuoBHoro BapHaHTa oONbITA
KCNEPHMENTAJbHDbIC CHCTEMB! 3aKaaablBalOT B 3-KpaTHOI
MOBTOPHOCTH NpH paccrostHuax wmexay apenamu 0,75...
1,5 B u raybune 3anoxkenus apeu h. Paccrosinne Mexny
apenamu B npuunmaior B npeaeaax 10...15 M, rayouny
sajoxenuns Apen h—p npegenax 08...1.2 M, yKjoH
JpeH —B COOTBETCTBHM C JEHCTBYIOIIHMH HOpMaTHBaMu,
Boabirye snavenns B npHHAMAIOT VIS Y4aCTKOB C XOPOLIO
OKYJAbTYDPEHHbIMH MNOUBAMH H BbIPAMKEHHBIMH  YKJIOHaMH.
Has ocrtanbHbIX H KOHTPOJBLHEIX BaPHAHTOB 3KCIEPHMEH-
TaJbHble CHCTEeMbl 3aKJAaABIBAIOT NPH PACCTOAHHH MeXKay
ApeHaMH, paBHOM B, Takke B 3-KpaTnoii MNOBTOPHOCTH,
Hauny oTaenbHbIX JApeH Hasnayawot B npejacaax ot 100
10 200...250 m, Yncao aApeH B KaXI0H 3KCNEPHMEHTAlb-
HOH cHcTeMe momxHo ObITe He MeHee wectH. [laomane
KcnepuMeHTaabHONi cuctembl —0,8...1,5 ra. Jpenw Bna-
Aal0T B 3AKPBITHIH KOJJIEKTOP, KOTOPHH  BBIBOAHTCA B
CMOTPOBOH KOJIOJICL, WJH OTKPHTHIH KauHaa. B OTKpeITHI
KOJIOACIL MOXKHO BLIBOAHTHL JBA, 4 B HEKOTOPLIX CJAydYaax f
TPH 3aKpBITLIX KosgaekTopa. YroOGbn obecneuHTs 3amepol
APEHAXKHOro CTOKAa, nepenaj Mexay AHOM 3aKpPBITOrO KoJl-
JEKTOpa # BHIBOANHON TpyGoit H3 cMOTpOBOro Kojoaua (Han
VPOBHEM BOjABI B OTKPLITOM Kauaje) AenaloT He MeHcee

20 cwm.
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Ecau skcnepuMeHTanbHaf cHCTEMAa pAacnofoKeHa y or-
KpelTOro KanaJia, ApeHsl lejgecoobpasiHo BHBOAHTE HeNo-
CPe/ICTBEHHO B KaHaJ, TOrja ycThe Kaxaoi apennl o06o0-
PYAYIOT OroJIOBKOM ¢ nepenajom He MeHee 20 cm. Brpa-
HHIAX OMBITHOIO y4acTKa YCTPaWBalOT IMOCTOAHHBLIE COOPY-
HMeHHA 105 OTBOJA MOBEPXHOCTHON BOABI KOJOALUBI-TIONIO-
THTE/H, BOAOCOpOCHBIE COOPYIKEeHHsi Ha OTKOocaX KaHaJloB.
Urobu obecnevyuTh 3aMepel CTOKa, AJs KaXKJA0ro KOJOALA-
NOrJIOTHTEAs NpeaycMaTpHBalOT OTACALHLIH BBIXOJ B CMOT-
POBOJi KOJIOJell MJIH OTKPBITHI KaHaj ¢ nmepemajoM He Me-
nee 20 cMm, a BogocOGpocHble COOpYKeHHsI OBOPYAYIOT Mep-
HBIMH BojocanBamu. OpocHTeabHasi ceTh MOAeJHPYer ar-
MocepHble ocajKH Pas3JHUHOH HHTeHCHBHOCTH. ONBITHHE
CHCTEMBl OCHaUlalT oDOpyAOBaHHEM [N IPOBEJEHHA He-
00XOAHMBIX H3MepeHHiH. KouTpoab 3a ypoBHeM rpyHTOBBIX
BOJ, H BEPXOBO/IKOil OCVLIECTBJSIOT C IOMOILIO MOCTOSI-
HbIX CTBOPOB HAOMIOAATENBHBIX KOJNOAUEB HJAH CKBaMKHH.
Hnsa u3Mmepenus yposHeHl H pacxoA0B BOAbLI B Kanajax H
BOJ0OTOKaX YCTAHOBJAEHL BOJAOMepHbe nocTel. Beayr Takxe
HabJaogeHHss 3a AHHAMHKONl npoMep3anua #H OTTAHBAHHA
MOUBOrPYHTOB, ONPeAeJAIOT HX BOAHO-PHU3IHUYECKHEe H (PHIIb-
TpauHOHHBe cpoiicrBa. las H3MepeHHs noBepXHOCTHOrO M
JApeHaXKHOro cToka HabJl0jaTeNbHble KOJOAUL OCHAWLAoT
BOJOMEPHBIMH YCTPOICTBAMH C CAMOMHCILAMH YPOBHA THNA
«Banpgaii». Ina nabaiogenus 3a MeTEOPOJOTHUCCKHMH 3Jie-
MEHTAMH Ha ONBLITHOM YYacTKe NpPeAyCMaTPHBAIOT YCTPOH-
CTBO OJHOIl METeomIOUaAKH, AJA OUCHKH T'HAPOJOrHYecKo-
ro pexxuma ocCyllaeMbIX MOYBOTPYHTOB — CTOKOBBIX BOJHO-
GanaHCOBHIX IMJIOWUIAA0K.

[IpaMepoMm MOXKeT CAVKHTE NMPOEKT ONBLITHOrO y4acTKa
«HoBocesbe» B  ONBITHO-MPOH3BOJCTBEHHOM  X03AHCTBE
CesHHUHUTuM (raba. 1).

Habnogenust HauuMHAIOT OJHOBPEMEHHO ¢ HayajoM
CTPOUTEJLCTBA OIBITHEIX CHCTeM, 4TOOBl oOOecneyuTh Ka-
YeCcTBO BHINOJIHAeMBbIX pabor. B mnpollecce cTpOHTENbBCTBA
KOHTPOJHPYIOT coO6JI0/IcHHe NPOEKTHOr0 YKJIOHA JApPeH H
KOJJeKTOpoB, rayOHHBI 3aK/JajKH JpeH, nepenajoe, pac-
CTOANNA MeMy JApeHaMH, a TakxKe MPaBHIBHOCTH YCTPOIii-
cTBa (GUABLTPYIOWKX 3jeMeHToB. BblOGOpOUHO mnpoBepsioT
NPaBHJAbLHOCTL 3allUTHl JipeHaxa OT 3aHJeHHfA, COOTBETCT-
BlHe NMPHMEHAeMBLIX MAaTepPHaJ0B JAEHCTBYIOUIHM CTaHJAapTam
n F'OCT. Kpome rtoro, onpeaensior BOAHO-QH3HUECKHE H
(bHALTpaLHOHHBIE CBOMCTBA NOUYB, APCHAKHBIX 3aCBIIOK H
(PHALTPYIOLLKUX 3JeMeHTOB no KaxXiaoMmy Bapuanty. [loay-
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BapHanTel ONBITHBIX CHCTEM HA y4acTKe «Hosoceabes
ONbITHO-MpoH3BoAcTBeHHOro Xo3aicTea CesHHHI'mM
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Bapuast E#_ E; I'.I.Iu;r.tulll:zll:l T'.EIH ﬂﬂﬂﬂ.‘!ﬂl;l;l:l:rl:ll:n Mepo
ARZ| X
onuaprBIA ape- 3§ 1,0 0,5 [loraotureasnue  Ko-
Hax, ykaaawsae- [0 1,0 0,5 JOHKH W3 Topdmion
Mblli  Tpanweit- 15 1,0 0,5 KPOWKH uepes 15 M
HLiM ApeHoykaax- 10 0,7 0,5
yukom DTLL-202A 10 1.4 0,5
10 1.0 0,5
10 1,0 0,5 I'nyGokoe pHXJeHHE
20 1:0 0,5 Kpotopanue
20 1,0 0,5 Kpotosauue, npewn-
Ka Ttopdsnoi xpoul-
KH caoesm 30 cwm,
30 1,0 0,3 [Mpucuinka necyano-
rpasHfiHofl CMechio
(TITC) caoem 30 cm
YaxoTtpanumeinui 10 1,0 0,25...0,3 [Ilpucunka [II'C craoem
Apera 30 1,0 0,25...03 30 cM, KpoTOBaHNe
10 1,0 0,25...0,3 ¥cranopka (uALTPYIO-
HIHX SJEMCHTOR H3
ToppAaHLIX  OA0KOB
yepes b M
10 1,0 025...03 CnaomwHas NpHCLINKA
rYMYyCcoM
10 1,0 - - Yeranopka QHALTPYIO-
10 1,0 = HIHX 5JeMeHTOn H3
TOpPAHBIX MJAHT We-
pes 4...9 M
BecTpanmefnniii 10 1,0 - [1yGokoe puxJenHe
Aperax, vkaaaw- 10 1,0 -— [1pHceinka ryMycos
racMulii apenoyk- 10 1,0 —_ Kpotosauue

aaaunkom MJ1-4

NMpumeganne. Ha ywacrse s3anpoexTuposan opocnteasnmfi TpyGonposoa
JI:I.E'IHF[ MOAKAYENHA AOKIeBAALNLIX Matun ePperats. [Taowass onuTHONO YHACTHA
ra,

yeHHble MaTtepHaibl oQOPMIAIOT B BHJe NPHJIOKEHHS K He-
NMOJIHHTENBHOH JOKYMEHTALMH H BMecTe C MNPOEKTOM Co-
XpaHAOT B apXHBe HAYUHO-HCCJCAOBATEALCKOH oprannaa-
HHH.

B mpouecce sKcnuayatauin ONBITHOrO YYacTKa MPORQ-
JAT Habalogennst 3a cACAYIOUHMHE MoKa3aTeaaMH:

ocajKaMH, TeMMOEpaTypoil BO3ayXa H MNOUBB — exe-
JHEBHO;
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npoMep3anieM H OTTaHBaHHeM MOYBOTPYHTOB MO KaXK-
JIOMY BapHauTy B MEXKJpeHbe H B JAPEHAXHOH 3acbiNKe —
oauu pa3 B 10 aueit (Mepanoromepom Hanunuua);

JHHAMHKOH CHEroBOro NOKPOBA, B TeucHHe 3HMHEro ne-
pHojaa — ojaHH pa3 B 20 jaHeil, B nepHOj CHEroTagHus — cixe-
JIHeBHO;

ApPeHaMMHBIM H NOBEPXHOCTHBLIM CTOKOM B NMEPHOJBI €ro
MPpOXOAAEHHA, NMPH HAJHYHH CcaMONHCIEB KOHTpPOJbLHBIE 3a-
Mepbl OCYLIECTBAAIOT OAHH pa3s B HeACNI0, npH HX OTCYT-
CTBHH —2...3 pasa B CyTKH 0ObeMHLIM cmocoGoM;

AHHAMHKOH HAKOMJIEHHH H OTTOKA MOBEPXHOCTHOH BOABI
B 3aMKHYTBIX MOHHMKEHHAX,

YPOBHAMH FPYHTOBBIX BOJ — CHEJAHEBHO,

BJAKHOCTbIO MOYBOTPYHTOB HA rayOuuy mo 1 M, B 3UM-
HHil nepuoa— oauH pa3 B 20 pgHeii, B JICTHHH nepHoa —
oauH pa3 B 10 aueli (onpeaeserne NPOH3IBOAAT TEPMOCTAT-
HO-BECOBHIM crnocoboMm, obpasusl ordupaloT yepes 20 cM no
rayonne);

BOAHO-(PH3HYECKHMH CBOHCTBAMH MOYBOIPYHTOB, MOPHC-
TOCTBIO, MJAOTHOCTBHIO, BOAOOTAAYEH, MEXaHHYECKHM H arpe-
raTHbIM COCTaBOM, KamHJAJAAPHOI H MOJCKYJASPHOH BJA4ro-
€MKOCTbLIO, BOJIONPOYHOCTLIO CTPYKTYpHl nyTtem orbopa 0O-
pasuos ua wyphos, yerpaupaeMbix 1Mo ABa Ha KaxaoM Ba-
prante (B MeMApeHbe H Ha JAPEHAXKHOIl 3achinKe), yepes
20 cMm ua raybuny 3akaaaku aped (npH riyOOKOM pbixJje-
HHH AJAf OnpejeseHHsl NJOTHOCTH HCHOJb3VIOT UHJAHHAPHI
anamerpom He menee 10 cm, onpeaeasiorT OAHH pa3 BTOA);

Kos(ppHuHenTamMmy (QUAbTPAIHH NOYBOCPYHTOB B MEXK-
ApeHbe (B MaxoTHOM H NOANaXOTHOM CJO0fIX) H ApeHa)KHOH
3achlllKe A0 ypoBHsI ApeHbl no BeicoTe —uyeped 40 cm,
QUAbTPYIOWNAX 3JEMeHTOB, 3aCHIIKH KOJ0JUeB-NorJoTHTe-
Jeii 2 pasa B roa—mepej HayajaoMm noJaesnix paboT M
nocjae ybopkn ypoxkaa (onpefenflorT MeTOA0M HalluBa HJH
METO/0M BOCCTAHOBJACHHS YPOBHS BOJLI B CKBaXKHHE);

arpoXuMHYeCKHMH CBOHCTBAMH NOYUB, @ TakKiXe cojaep-
KaHHeM TyMyca B JpeHayKHoi 3aceinke (nocaoHHO uepes
30...40 cm 0 ypOBHA ApEHbI) — OAHH pa3 B TOA;

TBEPAOCTRIO NMOYBL Ha BapHauTax Cc rJayboOKMM phiXJe-
HHEM H KpOToBaHHEM — OjIHH pa3 B roj (¢ MOMOLLbIO MJIOT-
HoMepa Pesakuua);

ypoxKaeMm ceJbCKOXO3AHCTBEHHBIX KYJbTYP MO Kaxjaomy
BapHauTy, nepeja nposeleHHeM yOopouHEIX pabor (MeTton
VYeTHBIX MJI0LAal0K);

OHONOTHYECKOH AKTHBHOCTBIO NOuBkLl (nmytem wnabJione-
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HHAL 3a CKOPOCTBIO pAa3JoMKenHa JbHSHOH TKaHH) — OAHH
pas B roj;

XHMHYECKHM COCTABOM /IPEHAXHOrO H MNOBEPXHOCTHOIO
CTOKA — BEIOOPOYHO MO OTACJIbHBIM CHCTEMaM H B 3aMbl-
Kawulem CTBope NpoBojsiulell CeTH ONLITHOrO y4acTKa.

Jdas pBeaenus Bcero Kommiekca pador nmo 3kcnayara-
LUHH ONBITHBIX cHeTeM H cOopa HH(pOpMaLKMH co3jaeTcs cne-
uHanbHas cay:xba, KoTopas BKJAOUAET PeMONTHBIX pabovHX
1 HabGawonaresieil 1 Oyaer cnabxena 1He00X0AHNMOH PEMONT-
HO-CTPOHTE/LHON TEXHHKOH.

[lepeuncaenunie nabaoacuus, oO6paboTKy H aHaJH3
ONBITHLIX JIAHHBLIX MpoBOaAT cordacHo MeTojJHYeCKHM yKa-
3aHHSIM IO MOCTAHOBKE H MPOBCACHHIO ONbITHO-MCJIHOpA-
THBHBLIX HeclegoBanuil B 3ouc paGor CesHHMI'uM, paspa-
6oTaHHBIM cHeuHaJHcTaMH HHETHTYTA.

[Toauwii KoMmnacke HaOaloaeinii B VKasauHOM Bhlllle
o0beMe OPraHH3yioT B ONLITHBIX XO3SHCTBAX HayyHO-HCC/Ie-
JIOBATEABCKHX HUCTHTYTOB. Ha ONBITHO-NPOH3BOACTBEHHBIX
obbexkTax HabJa0AeHHs NPOBOAAT NO COKpalleHHOH Mpo-
rpaMme, BKJAKOUAIOLLEH H3MepeHHe APCHaKHOro M mnosepx-
HOCTHOrQ CTOKa, KOHTPOJb 3a YPOBHIMH FPYHTOBLIX BOJI,
onpeAeseHne  BOAHO-(PH3HYECKHX M (PHALTPAUHOHHBIX
CBOHCTB NMOUBOTPYHTOB H YPOKAHHOCTH CEJAbCKOXO3AHCTBEH-
HBIX KVJBLTYP.

Marepnansl Ha®MIOACHHIT HCIIOAB3YIOT NPH pa3paboTke
MeTOJHK OnpejejacHHs ONTHMAaJAbHBIX NapaMeTpoB OCYLUH-
TEeAbHBIX CHCTEM, HOBLIX KOHCTPYVKUHH JApeHaxa, OTAelb-
HEIX €ro Y3J0B, (PHJALTPVIOUIHX 3JEMEHTOB, a Takie MpH
COBEPIIEHCTEOBAHNH CYILeCTBYIOUIHX. Pe3yabTaTsl NoJeBbIX
HCCACAOBANMI CAY:KAT OCHOBOW JJis COCTABJAGHHS HOpMa-
THBHDLIX JLOKYMEHTOB, HCMNOJL3YEeMbIX NPH IPOEKTHPOBAHHH
H CTPONUTEJILCTBE JIPEeHa’Ka Ha TAMKEJBIX OYBOrPpYHTAaX.

YK 626.86::872:631.43.001.8

OCOBEHHOCTH NMOJIEBBIX HAYYHBIX
UCCOEJJOBAHUY MO OCYLWIHUTEJbHBIM
MEJIMOPALLUSAM B YCJIOBUSIX CEBEPA

M. M. HECTEPEHKO, Kapauaar TexHH4YecKHX HayK

Hucruryt Guoaozun Kapeascrkoeo ¢uauara AH CCCP

3HauHTeNbHAN YaCTh CEJbCKOXO3AHCTBEHHLIX YroAuit B
Kapeasckoit ACCP -pacnojiodkeHa Ha 03epHO-JIeHHKOBBLIX
pasuuHax. [liomaae ocymeHHbX 3eMedab HA HHX MpeBbILIa-
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er 25 Thic. ra, 4ro cocrapager okojo 40 Y% obweit nJjao-
Waan MeJHOPDHPOBAHHLIX 3eMmenb B pecnyGanke. Oasepuo-
Jie/IHHKOBEIC PABHHHBI MPHYpOUYeHbl K o3epam, ob6pasoBaHue
HX CBfizaHo ¢ abpa3nonnoil (pa3mMbiB MOpeHB) H aKKyMy-
JSATHBHOH AeSTEJbHOCTBIO JEAHHKOBHIX H 03€pHO-JeAHHKO-
BEIX BOJ. PaBHMHHBIE YYACTKH CAYZKaT ecTecTBeHHBIMH bac-
cefHaMH sl CTOKAa M AaKKYMYJsillHH [OBEpPXHOCTHBIX H
rpyHToBeiXx Boji. [locrosinnbli  BOJAOHOCHBIH TOPH3OHT B
NOJACTHAAIONEH 03€PHO-JICAHNKOBLIE OTJIOXEHHS MNecuaHou
MOpeHe crocobCTBYET IPYHTOBO-HAMoOpHOMY BOZHOMY IH-
TaHHIO Cc Bheillepacnonoxkennstx Gosor u osep. Ha okpau-
Hax Kpynuux pasuus (Osonenkas, Jlagsuuckas, Ilyiicko-
Csimosepckas) B ycaoBusix oOHJAbHOTO arTMmocdepHoro, Ha-
MBIBHOTO, FPYHTOBOTO H TPYHTOBO-HANOPHOro BOAHOTO IH-
TaHHA (OpPMHPYIOTCSH 3HAUMTeNbHBIe OOJIOTHBIE MaCCHBDI.
Topda uaume noacTHaalTea neckaMmu, OJHXKe K LEHTPY —
JeHTOUYHBIMH CYIVIMHKaMH H TrIHHaMH. B 1eHTpanbHOH yac-
TH paBHHH OTMedeHa HauOOJbIIAss MOUIHOCTb JEHTOYHBIX
oraoxKenHii —5...10 M, HHorja mnepekpHITHIX 3a00JO0YEH-
HHIMH Topdamu MaJjoii MomuocTH. Ha 3aneceHHBIX, 3aKy-
cTApeHHBIX YYaCTKax c¢ja0ii MOXOBOMH, JecHOH NOACTHIKH
o6biyno He npepniwraer 10...20 oM.

OszepHo-1e/IHHKOBbBIE PABHHHBI Pa3JIHUHBI MO MJIOWAJN:
Oaonenkasi 3anuMaer 18 Teic. ra, a BMecTe ¢ MpHJeralo-
HHMH KpYnHbIMH GOJ0THBIMH MaccuBaMH — Gosee 40 ThIC.
ra, 8 [lpunanoxee niaouiajap yuacTKOB C 03€pHO-JIEHHKO-
BEIMH oTsiOKenHaME — He Goaee 200...300 ra.

Ha MoOpeHHBIX BOJHHCTBIX paBHHHAX YYaCTKH CeJbCKO-
xossiicTBeHHbIX yroauil neGoabiune (100...300 ra), caox-
HOH Kondurypauuu, npH KOTOpOoH AJHHA HAropHeIX H MpO-
BOAAULHX KanaJjoB YacTo NpeBbllIaeT MNPOTAMKEHHOCTh OT-
KPBITOH peryjHpylolleii CeTH.

B npeienax Kaxjaoro MeJHOPaTHBHOIO 00bEKTa MOXHO
BCTPETHTL YYACTKH ¢ Pas3JHUHBIMH NOYBAMH: TOP(AHBLIMH
(B nouumennax peaseda), MHHEpPAJLHBIMH, Pa3JIHYHOIO
MEéxaHH4eckoro cocraBa. Hacto B rpanuuax ojaHoro o0bek-
Ta PasjaHulibl reoMop@ojiorHuecKHe H THJIPOreojlorHiecKHe
yeaoBHs. Buranyrocers tepputopus Kapeawn c cesepa Ha
Ior ompejaeinser H pasauuie KJIHMAaTHYCCKHX YCJIOBHH, C
YYETOM KOTOPBIX BHIZEJEHO [AThH MeJHOpaTHBHBIX 3oH. Ilo-
9TOMy npH BbIGope OOBEKTOB HCCAeA0BaHHIT Heobxoauma
cTporasi, neraabHas olieHKa Bcex YcaoBHH. Ilpu pasmenne-
HHH ONBITHOH MeJaHopaTHBHOI ceTH, BoibOpe mJjowlaau y4a-
CTKOB, C YYeTOM OXBATAa OCHOBHBIX THMHYHBIX MOYBEHHBIX
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[MpoTaMeHHOCTh OCYUIHTEALHON CeTH N0 MEAHOPATHBHEIM
sonam Kapeasckoit ACCP (01.01.80)

Oeyineno, Tae. ra MporasenioeTs cetd Ha 1 ra, M
I — OTKpHTON 3AKpHTOR
MenuopaTHpnan 3ona qHeAR 3d- B TOM

Beero | ywpurmv e B TOM
apenamen| BCero | gevip. | Beero Hicae

Teden aped

Cenepuas 1,3 0,1 463 364 305 270
Cpenuss 1,5 )2 465 351 427 362
ro-BoCTOYHAR 5,7 0,9 323 220 348 296
[0 1as 29,0 8,6 404 322 513 454
Oro-zanaanas 22,06 7,7 304 119 466 400

pasHOCTEeH, cJaeayeT YUYHTHIBATL BJAHSIHHE MEIHOpPAlUHH Ha
OKPYKaIIyIo cpeay, npupoausie aaugwad ro.

a CoBpeMeHHoM 3Tane paspaloTka Hay4YHBIX OCHOB
OCYIIeHHS H OCBOGHHS 3eMe/ib BO3MOXKHA JHIIL NPH Npo-
BeACHHH [IWIHPOKHX KOMIWIEKCHBIX (MeTeopoJioruiueckue, -
THApOrec/orHyecKie, rHApoJordyeckie, arpodusuyeckue,
ATPOXHMHYECKHe W jap.) HaOAOAeHHT H  HCCJe0BaHHIi.
Mexoas m3 3Toro NMAOLIAAL ONBLITHHIX CTAHILHA, CTallHOHA-
poB B ycaoBuax Kapenun jgoniKna cocTaBiadATh He MeHee
1000 ra. B Hacrosllee Bpems B IOXKHOH MeJIHOpPaTHBHOH
30HE MPOBOJAT HCCIAENOBAHHA Ha KapeabCKOH  ONBLITHO-
mesiHopatnBHoi cranuuu CesHHMHMIsM (Osoneuxas osep-
HO-JeIHHKOBAs PaBHHHA; THAMKEJble MHHEpaJbHbIE NOUBH —
JEeHTOYHBIe CYIJHHKH H INIHHGLI; ONBITHAs MeJdHopaTHBHAS
ceThb 3afiokena Ha nJaowaan 1400 ra), na Kopaunckom
Hay4YHOM arpoMejiopaTHBHOM craunHonape HMucruryra 6uo-
aorun Kapeavckoro ¢uanana AH CCCP (coBxo3 «3Jc-
colnbckuit» lIpamunckoro pafiona, Kopanuckas HH3NHA,
OCylIeHHBIe H HeOoCyUIeHHble TOP(AHBIE MOYBH MOILHOCTLIO
0,5...3,5 M, nojcTHIAEeMble MOPEHOIl, MecKaMH H JICHTOY-
HBIMH TVIHHAMM; MHHEpaJbHBIe MNecuaHnle, CYIVIHHHCTHIE H
IFMTHHUCTHIC MOUYBLI, MJIOIIAAb, OXBavHeHHad ONbITHBIMH CXe-
mami,— 1000 ra), na KunjgacoBckoM JecoMeIHOPaTHBHOM
crauHoHape (ruppoaoruueckne HabJloxeHHsi Ha Bojoclo-
pax ¢ TOPOSHEIMH M MHHCPAJAbHBIMH NOYBAMH, MJOLIAMAL
83 ¥M?*). [InsA oueHKH THIPOreoJIOrHYECKHX YCJOBHIl, BOJ-
HOTO MHTAHHA MEJHOPATHBHEIX OOBEKTOB M H3MEHeHHS pe-
JKHMa TI0J3eMHBLIX BOJL Ha OCyllaeMblX MJOILAASX, MpHJe-
raloiiux sogocbopax cosMmecTHO ¢ KapeibCcKoil KommJjiekc-
HOH reoJioropasBeJloYHOH 3IKCHeAHUHeH 3aJI0KeHa pPeNHM-
HAafd CEThb T'HAPOTe0JOrHUECKHX CKBaxHH, OXBATHIBAIONIAfA
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ocHoBHy10 uyacTh OuoHeukoit paBuuubl, KopsuHckoil HH3H-
HBI, 3abo0Ji0uennoil paBuuuLl B paifone aepesnn Kunjgacoso
¢ npuaeraomumu Bogocbopamu, B Cepepuoit Kapeauu op-
raHH3oBanbl HabJalOdeHHsT Ha yyacTKe XynoH-cyo (OmopHbli
nyHKT Kapeabsckoro ¢uamnana AH CCCP B coBxose «¥Yx-
THHCKHiA» Kaaesanbckoro paiiona) c OCYILIeHHBIMH H He-
OCYHICHHBIMH TOP(MAHBIMH Pa3JHYHOR MOUIHOCTH, Mecuanbl-
MH H CYIVIHHHCTEIMH nouBamu (okoso 1000 ra ¢ mpuie-
raloutem Bojocbopom).

B mepsuie 2...3 rosa nocae ocyuenua 6oJgoT cyile-
CTBEHHO H3IMCHHIOTCA noupeiHblt npoduab, BOAHO-PHIH-
YeCKHe CBOHCTBA H peXHMBl TopdhaAnbIX mnouys (ocanka,
MJAOTHOCTh, BJAroeMKoctb, Koadduuuedts duabTpamun,
BoAOTAaua), npeobpasyercd BepXHHH NaxXoTHBIA CJA0OA MH-
HepaabHbiX nous. [locae ocywenna 3akphHThIM ApeHaXeM
MOBBILICHA HHOHALTPAlHsi uepe3 pLIXJAYIO 3achnKy Haj
apeHamu. Mamenenuss B8 Menslleil creneHu HabJ10al0T M
B MOCJEAYIOLleM B 3aBHCHMOCTH OT THNA MOYBLI, KJAHMaTH-
YeCcKHX H arpotexHHyeckux ycqaoBHi. [loatomy nabaionenus
H HCCJAEAOBaHHA, MPOBOAHMLIC B NepBLIc TOjAbL Moc/e ocy-
IUEHHs, XapaKTepH3yIoT JiHllbk NepexoAHbLIH NepHoj H HEe
MOTYT CJYXKHTh OCHOBaHHeM JJfl MOJYYEHHH pacyeTHbIX
XapaKTepHCTHK Ha Bech IKCMJAyaTalHOHHBIA nepHoa pabo-
Thl OCYLWIHTENbLHON cHCTeMbl M TeM OoJiee OUEHKH BJAHAHHA
METHOPAallHit HAa oKpymxalomyio cpeay. IIpuMepom Tomy mo-
AKET CAVHKHTL H3MeHenne soanobanancosoro kKoabduunen-
Ta cToka (puc. 1), paccuutanunoro no opmyae:

n n
- 1 l
rae £( — cyMma rojiosoro croka, MM; P —ocaixku 3a n jaer, mM; E—
1

HCNAPEHHE 34 n JACT, MM.

ITpu ocpeanenun gaHHLIX A0 D JET eule 3aMETHO BJIHA-
HHe MOBBILICHIIONO CTOKAa B NEpPBLIC roibl MOCJAE OCyUIeHHS
H KJauMaTHuecKux yciaosuit. BruipaBuusaiue poanodanaHco-
poro Koadduiuenta CToKa MNPOHCXOMAHT NPH OCPEAHCHHH
JAHHBIX Mo 8 aer u Ooaec.

YuHuThiBasA BHIIEYKazaHHoe, a Takmke HIMEHYHUBOCTH
KJAHMaTHYECKHX ycaoBHit (5-, 6-, 11-1eTHHe uHKILI mo ocan-
KaM, COJIHEYHOI pajHalldH), CHHTAKT, YTO MHHHMAJILHDII
CPOK HaOM0AeHHH HAa ONLITHBIX MEJHOPATHBHEIX CHCTEMAaXx
AJst MoJyuenus AOCTOBEpHLIX AaHHBIX —8 Jer u Oojaee
JUTHTEAbHBII (18 MOJAVYeHHS pacueTHBIX THAPOJOrHYecKHX
XapaKTepHCTHK pekomenayior MuuuMmyMm 15 ger). Kak ua
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HeOOABIIHX OMBITHBIX Yy4a-
CTKax, Ha KOTOpPHIX B KO- =X
POTKHE CPOKH MOKHO pe- E;_:

WaTe YacTHBIE BOMPOCH, 0

TaK H Ha ONLITHLIX CTAHILH- 18

AX H cTauHoHapax HeoOXxo- 15-

JIUMBl ONBITHBIC CHCTEMEl C 4 (

KPYIJAOrogH4YHBIMH JJTH- ' N

TEeJbHBIMH  KOMMNJCKCHBIMH L2

HAONIOACHHAMH H B NEPBYIO jo{ 3

ouyepeab — BOAHODaMaHCO- 04-

BbIMI. : et
Hust ocylaeMplX 10uB as 3 .; ;; &'ﬂ': 2 16

CeBepa xapakTepubl AJH- Goemr 7, nem

TCABHOE CE30HHOC NpOMCp-

3aHHE TOYBOTPYHTOB, BO3- Pm..-. I.PI'IHHEPHE'HHE' BoanoGaaaHCO -
Boro  Kosdubaumuenra CTOKa Mo

MO/KHOCTDL IEpexoja cesomn- CKOMBIRULHM A-JICTHAM:

HOH MCpP3JIOTHI B MHOI'OJET- I — cysumapiuil CTOK M3 MCTPOBOTO cAGH

HIOIO MDY OCYIIeHHH GOMOT, ~ fyueions towonss, 2 Zerox o pexe
YTO CYLEeCTBeHHO BJIHAET cA0R  TopdRHol  3anemu,
Ha 3ddexTuBHocTh pabo-
Thl OCYIIUTENbHON ceTH. B 3one npomepsanus HadJioaaior
3HauYKTeJAbHOC Mnepepacnpejeiedne 3anacoB BJAarH, Hakon-
genne ao 150 mM cBepx HaHMeHbIICH BJIaroeMKOCTH B TH-
HKeJbX MITHHHCTRIX noyBax H A0 100 MM —B ocCylIEHHBIX
Tophanbix. Takoe HakonaeHHe COH3MEPHMO C 3amacami Bo-
bl B CHEre Ha NEpHOJ CHEroTasHus, no3ToOMy HeodXoaHM
y4eT 3anacos BJarm NpH H3YUCHHH PEAKHMaA  BJaXKHOCTH
OuB, JAPCHANKHOI'O CTOKa, BojHoro Oaaauca. Pacwmupenne
BOJbI TIpH 3amepsaHdy BeaeT K NYyYCHHIO MOYBOrPYHTOB,
H3MEHCHHIO HX BOJAHO-(QH3HYECKHX CBOHCTB, HapyUEeHHIO
YCTOHMHBOCTH Npu OTTanBanHH. Paspymalorcss 3akphiThie
OpocHTeabHble TPYOONPOBOAL, CMOTPOBLIE KOJAOALL H APY-
rie COOpYyKeHHA Ha OCYIHTEeJAbHOH CerH, ONJbIBalT Of-
KOChl MPOBOAALLHX KaHanoB, HEBO3MOMKIO TpPHMEHEHHE Iy-
OOKOro pLIXJCHHA TAMKENBIX [NOUYB H3-34 nepexoja riaHHbl B
TeKyyee COCTOAHHE NpPH OTTAHBaHUH H OBICTPOro 34amJbiBa-
HHSl Tpewnd. Bece 370 HAHOCHT 3HAYHTOIbHBIH MaTepHab-
HBIH yiepO, yxyilaer paboTy OCYyWIHTeIbHOH CEeTH, BeieT
K VCHJeHHI0 BOAHOI 3pO3HH, 3arpA3HenHIO BOJAONPHEMHH-
KOB B3BeUIEHHLIMH H pPAacTBOPEHHLIMH BCLULECTBAMH.

B nepnoa cuerotasuua Haba01a10T 3HAUNTEbHBI MO-
BEPXHOCTHBII CTOK Ha OCYLICHHBIX TOP(ANEIX MOYBAX, KO-

TOPBIi TakKe HCOOXOAHMMO YYHTHLIBATL KaK NPH pacuerax
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OCYIINTEJbHOH CETH, TaK H NPH NJaHHPOBAHHH KOMIUIEKCA
arpoMesIHOPAaTHBHEIX MEpPONpPHATHI, CPOKOB BHeceHHs ya00-
penuit Aas Goaece pallHOHAJLHOrO HCNOJAbL30BAHNA H YMCHb-
LIEHHA 3arpsAsHeHHd BOJONMPHEMHIKOB.

B naGopatopuu mennopaunn Hucturyta Guonorun Ka-
peasckoro ¢uanana AH CCCP paspaGorann H ycneuHo
HCMOJIBL3YIOT chnelHaibioe obopyjpoBaHHe H npHOOpbl AJd
3HMHHX HaOgaogeHuil: OVDP-KOJAbIO AAf  Mep3jblX MNO4YBO-
rpynToB, nyuusorpad, mepsaororpad. Byp-koabuoMm OTOH-
pailor 00pasiibl HeHApyLIEHHOr0 Mep3Jjioro rpyHta ais
OHEHKH JibJHCTOCTH, BJAaXKHOCTH, BOAOOTAAa4H, MJOTHOCTH;
nyuHHorpag nosposaser CHACJAHThL 3a JHHAMHKOH mnpolecca
BJAATONEpeHOCca, [0 BHICOTE MyYeHHs1 paccuMTHBATL BOAO-
oTAAuYy npomepalero cJaos; wmepsjororpad obecneuHBaer
HelpepbIBIYIO 3anuch rayOHHb npoMep3aHusa. IIpH JeTHHX
HaOJIOMeHHAX 3a APEHaMKHBLIM CTOKOM, YPOBHAMH TpPYHTO-
BHIX BO/, HCNapeHHeM HCIO0JAb3YIOT NPOCThie KOHCTPYKIHH
ypPOBHEMEpOB, H3roTaBjHBaeMmblX Ha 0a3e CHHCAHHBIX Tep-
morpados, ruaporpados, Gaporpados. Has nabuiojeHni
3a HCMapeHueM ¢ Nnousbl NpH OJHIKHX K MOBEPXHOCTH YPOB-
HAX TPYHTOBLIX BOJ H3TOTOBJIEH KOMIVIEKT HCHApHTe/NeH, B
KOTOpHIX Nojulep»KuBaercsi ecrectsedublii  pexum YI'B.
JlaGopaToprell mosayueHH JIBa aBTOPCKHX CBHJETE/JbCTBA:
Ha YCTPOHCTBO AJIA HCCJAECAOBaHHA CBOHCTB MOYBOTPYHTOB
(Ne 395776) u Ha aaTuMK /LIS HCCJAELOBaHHA TOPH3OH-
TaabHO-H30TOMHBIX cpex (Ne 489055), mosBoJsiouUlHe KOH-
TPOJIHPOBATL B J1abopaTopHbIX H NOJEBBIX YCJOBHAX pe-
KHM BJAMHOCTH,

[TpakTHueckn Kaxpaas HayuHO-HCCJeLOBATeNbCKas Op-
rauusanms Hmeer cpoM paspabotkm npubopos. Iloatomy
Haspeja HeoOXOAHMOCTb ONEHKH BCEX HMeIOMHXCH cTaH-
JapTHHIX H HectaHAapTHBIX npubopoB. Has ynnduKauuu u
Oojice LIHPOKOH aBTOMAaTH3aUMH HaOJIOAEHHH H HCcejo-
BaHHH B o06JacTH OCYUINTEJNLHBIX MeJHOopauHil uenecoos-
pasHo co3aanne npu CesHHHMI'uM uan apyroM uuctHTyTe
cnenHaJbHOro KOHCTPYKTOPCKOro 610po, 3KCHepHMeHTalb-
HEIX MacTepCcKHX HJH 3aBOjAa M0 TI'HAPOMEJTHOPATHBHBIM
npubopam.



VK 631.626.5

HEKOTOPBIE BOMPOCHI METOILUKH NOJEBbBIX
HCCNEJNOBAHHHW OCYWIEHHWA BOJIOT

Y. X. TOMBEPT, kananaar Texuuueckux nayx

FeToHCK Ul nayiHo-uccaedosareasckiill
HHCTUTYT 3esMaedesun u smeAnopayuu

[loneBuie HecaepoBanHA MO pasHLIM BOMpOCaM ocylle-
HHA OosoT TpedyloT XapakTepHCTHKH oObeKTa Hccaepoba-
HHSI H H3Mmepenus ray0OHn YpoBHell IPyHTOBEIX BOJ, jpe-
HaX<HOTO CTOKA, BJAMKHOCTH MOYBLI, HCIAPEHHS, VDPOIKaEeR
CCJIbCKOXO3HCTBEHHBIX KYJbTYp. [locToBepubie cpenie
SHAYCHHST MOJY4aloT NpPH H3aMepeHusx B J...4-KpaTHOIil no-
BTOPHOCTH, YTO NMPHBOAHT K 11e00X0OAHMOCTH CTPOHTEILCTBA
Al Kaxaoro H3yuyaemoro BapHaHTa OTAeJbHOH JApeHax-
HOH cHcTeMwl M3 4...5 apen. Ilpu paccrosuusix Mexiy
apenamu or 15...20 m go 40...60 m u anune ux 100...
200 M xaxpapii BapHaHT 3anumaer naowajb B 1...2 ra, a
ONBITHEI yyacToKk — 3...4 ra u Oonaee, [loatomy nonesse
HCCJAEAOBAHHA N0 OCcylleHHto 6040T 00LIMHO OCYLIECTBASIOT
] H]]ﬂ]iSED,I[-ETEEHI[hII YCITOBHIX.

OcyunTensioe jAeicTBHE ApeHaka onpejensieTcs B oc-
HOBHOM I'H,?].['.IDI."EDJIDFH‘IEEEHMH }’L‘.TI'DHHHMH, TO €CTbh 1A
OonbITOB MOAXOAAT yuacTkH ¢ Oojee HWJAH MeHee OAHHAKO-
BOH MOUIHOCTBIO MJjacra, rje Topd, 3ajielb H BOAHOE [H-
tTanHe ojaHOTHnHB, lloseBule meenepoBanuss no onpeaede-
HHIO (PH3HYECKHX cBOHCTB TOop(a MOKHO YIPOCTHTbL, NpPH-
HHMas MJOTHOCThH TBEPABIX UACTHIL, HOPMAJBLHO3OALHOIO
(3oabHocTs Menbwe 20 %) nusunnoro 7ropda  papHoil
1500 kr/m® u Buiuncasns noposHocts (P %) H NAOTHOCTHL
TBepALIX YacTHU (dp Kr/m®) BBICOKO30JLHOrO (30JALHOCTL
Goabwe 20 %) no naotnoctH (D Kr/m?):

p=90—0,03D,
dp=10D/(1+0,003D).

Boaponpouunaemocts (Aas obilleil XapaKTepHCTHKH yua-
CTKa 10 CTPOMTEALCTBA ONLITHLIX  CHCTEM) KEJaTejibHO
onpeaenants no I'. I, Ipkuny B TOUKax, pa3MEUIEHHBIX pas-
HOMEpPHO mo nJjomajnn., B Kaxkaoi To4ke NMPOHIBOAAT TpPH
OTACABHBIX MH3MEPCHHH B CKBaXXHHaAX, pacnofOXeHHBIX
TPEYrosibHo Ha paccrosiHin okoao 10 M oana ot ApYrou.
[Tpu srom owubka cpeanero Gyier Bnpejaenax 15...25 %.
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Ecan xkosdpduumentsr papnaunu CpeAHHX 3HaYeHHH He npe-
BHILIAIOT jia HM3unnpx Gojsor 0,40...0,45, aus BepxoBbIX
0,5...0,6 u ana nepexoansx 0,70, To no BojonpouHiac-
MOCTH YYacTOK CUHTAOT THHHYHLIM. DB raybuue 3sajexu
00J0T BOAOMPOHHIAEMOCTh OOLIMHO YMEHbUIAETCH N0 3aBH-
CHMOCTH:

Kt= K_mi | DH{TE_‘T:' ;

rae K. — xosdppiunent duabTpaund mwa HekoMoil raybuke T (M) 01
nosepxiocth Gosora, mfe; K. — xospnuncHr ¢uabrpauns, onpeie-

JAeHHHil B HaType Ha raybase T (M), M/c; a — xospduuHeHnT, Xapak-
TEPHIVIOWHA YMeHbUICHHe BOAONPOHHILAEMOCTH N0 TAYOHHE H CBOHCTBY

Topa, ero onpeaeasior no dopmyne u=ﬂ,2ﬂ5£1ﬂ”-’5%!{2;15. I/,

Ecan suavenust K Bbipaxens He B M/c, a B M/cyT, TO
B opmyae, no Kotopoil onpeaeasior Ko3dhdhHUHEHT «,YHC-
autens pasen 1,12, Ilas nojayueHust cpaBHHMBIX JaHHBIX
MpH onpeaejeHun H onyOJHKOBanHH 3HavYeHuHd KoapPHILH-
CHTOB (PHALTPAIHH HeoDXOAHMO VKaszath ¥ rayfuuy ompe-
JIGJICHHs, a olpejeneHHble Ha pas3noit  rayOuHe JaHHBIE
NnepeeecTH Mo 3aBHCHMOCTH H3MeHEHHs Ha eJHHYIO rayOH-
HY. 3a YCJAOBHYIO eauHYIO rayOHHY MeaaTeJbHO NPHHATDH
I M uau raybuny apen. BoaonpoumunaeMocts B CBA3H C
ocyiendem 0OosoTa, ocobGenilo BHOBb, YMEHbIAeTCs H3-3a
ynjaoTHennsa (ocaaku) Topda H B 3aBHCHMOCTH OT HHTEH-
cuBHOCTH ocyuwlennsa. Ilostomy ee uenecoobpasio onpejne-
JATbL B Hauaje H KOHUE OnbiTa, a NpH JAJHTE/NbHBIX OMNbI-
Tax — NnepHojAnvYecKn Kaxjanle 2...3 roja y nabaioaparennb-
HBIX CKBaMHUH IS H3MepeHHsl YpOBHEH TIPYHTOBBIX BOJ
M@Ky ApeHamH.

Baxueitiunit napamerp QyHKUHOHNHPOBAHHA OCYIIHTENb-
Hoit cHcTeMbl B Goaorax GesHanopHOro MHTaHHA — KpHBad
CBA3H OJHOBPEMEHHBIX MOAYJEd APeHaXHOro CTOKa M YPOB-
Heil TPYHTOBLIX BOJ B cepejiHe MexAy ApeHaMH WIH Haj
APEHOH, Tak K4k B NOA30HE JePHOBO-MOJA30JHCTHIX [04B
rucrepesic 3Toil 3aBUCHMOCTH BhisiBaserca caabo. Koad-
(GHIHEHTH KOppeaslHH Takux 3aBHCHMMoOcTeill oObYMHO npe-
phiiaior 0,70, Qan obecnievennsi H3MepeHHA CTOKa OT/ACJb-
HLIe CHCTEMBI-BAPHAHTHL JIOJIKHBL HM@Th CaMOCTOSITE/bHbIE
YCThS.

Konoausl ans u3mepenus riaybHH T'PYHTOBBIX BOJ ycTa-
HaBJHBAIOT He TOJIBKO B cepeaHHe MCEKAY JApeHaMH, HO H
HenmocpejacTBelHo Haj ApPeHaMH H3-3a ONacHOCTH KoJbMa-
TallHH 3AIHTHLIX QHABTPYIOUIHX MaTEepHaNOB H 3aKYNOPKH
BOJONPHEMHBIX OTBEpPCTHH MM CTBIKOB TPYO, 4TobOm ycTa-
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HOBHThL TaM HaBHcauHe MOBEPXHOCTH I'PYHTOBONH Boabl. [lpe-
Ha»HbIll CTOK H YpPOBellb TPYHTOBBIX BOJ H3MEPHIOT yepes
Kad/ble 3...4 cyT OJHOBDEMENHO B ONLITAX, CBA3AHHBIX
¢ BOJAHODAJIAHCOBBIMH pacueTamH, a B OCTaJbHLIX cjayuas-
AX —uepez D...7 cyr. 3auacTyio HH3HHHeEe 0o0J0Ta, OCO-
OcHHO HX MOIULHBIE H KpaeBble MOJIOCH, MHTAIOT HANOpHLIE
oabl. IloaToMy oOnbiTHble yuacTKH uesiecoodbpasHo cHab-
AKaTh Nbe3oMeTpHUeCKHMH HaOJOAaTeNbHBIMH KOJOAILAMH,
yrayOoseHHBIMH B MOACTHAAIOWHH  TOPY) MHHEpaJbLHLI
FPYHT.

Hcnapenne 3aBHCHT He TOMBLKO OT o6beMma cTOKa, HO H
OT HHTeHcHBHOCTH oOcywenHsa. [lostomy B BOaHoOanauco-
BLIX ONBITAX HCMApeHHe ONpeiensiorT Mo Ka:KJoMVy BapHai-
Ty HHTEHCHBHOCTH yepe3 Kaxasie 10...15 cyr, a Baax-
HOCTH ITOYBBI — MOCJIOHHO A0 YPOBHH TPYHTOBBLIX BOJ HIH
B BEpPXHEM METPOBOM CJIOE.

YpoxanHocTh KyJAbTYD ONPEACISIOT Ha JeJsiHKax miuo-
manpio He menee 10 M? B 4-KpaTHoit NOBTOPHOCTH.

YIK 631.62

METOJ ONMPEJEJIEHUSA PACYETHBIX 3HAYEHHH
KO3 dPHUUHEHTA ®HUJIBTPAILHH TOPPSAHDBIX
3AJIE)KEH C YYETOM IMJIAHOBOM
HEOJIHOPOJIHOCTH

A. H. MYPALUKO, akazemux BACXHM/JT

A. A, HOBHKOB
beaopycckil HAYHHO-UCCAE008ATEALCKIE UHCTUTYT
Meanopayuu 1 80dnoz20 Xoarlicraa
I A. LIEPBAKOB, kanauiatr TexuHuecKHX Hayk

beaopyccrud noaurexHueckuld uHCTUTYT

Koneunble pe3yiabTaThl NPOTrHO3HBIX (QHALTPALHOHHBIX
pacueToB 4acTo {]ﬁEEuEiIHEﬂJGTCH HU3KOH TOYHOCTBLIO M HA-
JEKHOCTLI HCXOAHBIX KO3(DhHUHEHTOB, BXOASLIHX B Vpag-
HeHHs duabTpauus. Menoabsyemble MeTOABl MOJYUEHHS Hil-
opmanlu o cocTaBe H COCTOSHHH JIPEHHPYEMBIX I'PVHTOB
0a3upyOTesa, Kak MNpaBuao, Ha ODOOILIEHHH pe3yibTaToB
orpanHuYeHHOro 4YHcaa onpodOBaHHH, XapaKTepH3YIOUIHX
HCCe/YeMOe NPOCTPAHCTBO B «(PH3IHYECKOH TOYKE», TO CCTb
B J0CTATOYHO MaJjoM O0beéMe MO CPaBHEHHIO ¢ pasMepaMmi
obaacTeil, 1% KOTOPLIX BBITOJMHSIOT MPOrHO3HEIE pacuerhl.
B 10 e Bpemsi HCNOJb3yeMble il HNPOrHO3HBIX PACUCTOB
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NCTepMHHHPOBAHHBIE MaTeMaTHUECKHE = MOJAENH OCHOBAHDI
Ha (GHUALTPALHOHHLIX CXemMax, ONHCHIBAKOULHX, KAK NpaBH/o,
TONBLKO OAHOPOJHBLIE TPYHTH. 3a pacueTHble 3HAUEHNHS BO/1-
HO-(PH3HYECKHX CBOHCTB TPYHTOB MO CYUIECTBYIOULHM HOP-
MaTHBaM cjaeayeT NPpHHHMAaTh cpeiHHe noKasaTenaH, Mno3To-
My HeoOXojHMma cTaTHCTHUecKasi oOpaboTka BBIOOpOUNBLIX
JNAHHBIX.

B pacnpeaenenin BOAONPOHHILAEMOCTH IPYHTOB OOBIUHO
HAOMNI0AAI0T 3HAUHTEABHYIO MNOJOMKHTEALHYIO ACHMMETPHIO
[1,2]. B GoabluuHcTBe cjay4yaeB HOPMaJdbHO paclpeje/enbl
sHaveHHsi aorapudmos KospduuHenTtoB (QUALTPALHH, NPH-
yeM TrHNOTe3a 0 NPHHAAJCKHOCTH BLIOOPKH JOrHoOpMalib-
HOMY 3aKOHY He OTBEpPraeTcs NpH BecbMa BBHICOKHX YPOB-
nax 3HaunMoctH. [loarBepikjennHeM CcayxaT pe3yabTaThi
CMeIHAJbHBIX ONLITOB, BBLITIOJIHEHHBEIX Ha OAHOM H3 00BCK-
10B BuTeGcKoit 006aacTH, HAa KOTOPOM OCOKOBO-TPOCTHHKO-
BLlit TOp raybuHO# 2,5...3 M NOJACTHAAIOT Canponeaeshie
OTJ0KEeHHS MOUIHOCTBIO A0 3 M, Pa3sBHTHIe HA MOPEHHOM
cyraunke. Creneub pﬂEﬂﬂH{EHHH Toppa—35...45 %,
30abHOCTD — D... 10,9 %. Boaonpounuuaemocts Topha Ha
naomaan 40 ra onpedenaHsH NO METOAY BOCCTAHOBJACHHHA
ypoBusi B 91 ckBaxuue juametrpom 15 cM m raybunoi
2...250 m. Haa oueHKH pexuMa HIMCHUHBOCTH (TpeHaa)
BOAOMPOHHIAEMOCTH Topda B naaHe HCNOJB30BAJH patll-
roeelii Kputepuii Cnupmena (ouenka Kospduunenra Kop-
pensiuHH Memay HabJwgaeMOH NOC/ael0BaTENbHOCTLIO 3HA-
YeHHH H BO3pacTawllUM pPAAOM YHCe], SBJAAIOUHXCA HOMe-
paMu ujeHos Hecaeayemoil nocaenoatedbHocTH). Koad-
(pHILHEHT PANTOBOH KOPPEJAUHH BbHIUHCAHAH no Qopmyde
(Taba. 1):

T (1)
Ffg=1— §
5 ﬂﬂ'_n Z i

=1
rae n—uicao 3uavennit B mabmoaaemoli nocaeaompareasnoctH; di —
PA3HOCTL PAHTOB.

1. 3uavenun subopoudore KoapuuHeHTa PAHIOBOH KOppeaainu
AAA PACCMATPHBACMBIX CTBOPOB CKBAMKHH

Jd I 4
8 e = S [t oo el
10 I e S O e S =L 5 Ed ) i

11 D . oz B8 e MR e R
12 5 003 e 01000100008 =
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Boluncaennble 3HauMeHNnst rs BO BCCX CJaydafax MeHblue
KPHTHUYECKHX npu yposue snawnmoctd a=0,06. 3to cBu-
JCTeJbCTBYCT 00 OTCYTCTBHH B3aHMOCBS3H  BbLIOOPOYHBIX
aHaueHHuit Kospduunenta GHALTPAUHH ¢ NPOCTPAHCTBEH-
HBIMH KOOpAHHATAMH B Mpejejax ONBITHOrO YYacTKa.

Kpurnueckne snauenus kKos3@uuHenTa panroBoi Kop-
peadllii B 3aBUcHMOCTH oT o6beMa Buibopku npu a=0,05
CJeAVIOLIHE:

n... b 7 8 9 10 12 14 16 18
rs... 0,89 075 071 067 063, 058 05350 047 0,44

[Ipu onpeaenennu kospduunnenra QuabTpaunn Ttopda
BO3IMOXKHBL rpy0Gbie owHOKH. Iloatomy shiBopounble JaHHBIE
Obl/iH NPOBCPEHbl, 3a HCKJAIOYEHHEM UYacTHBIX 3HAUEHHH R,
JI5i KOTOPBIX BHITIOJHAJOCH YCJIOBHE!

nx
i oM

| Inki—In kin | <voim (2)
o=V (n—1)/n o, (3)

max

rae In k}“{“— IKCTPEManbHLie  3HAYCHHA aorapndma  koadpHuHeHTa
¢puasTpaunn; In k; — cpeanee apuipmMeTHUECKOEe HX 3HauedwHe, V—cCTa-
THeTHUCCKHIT KpuTepuil, sapucatnlt or o6uema BuGOPKH; n:r*i:k{ — CMe-
IleHHAN OUENKa CPeiHero KBAAPATHYCCKOro OTKJOHEHHA Jorapidmos
BOAOTIPOHHILAEMOCTH,

3HaveHus CTATHUYECKOro KPHTEpPHA B 3aBHCHMOCTH OT
o6beMa BHIOOPKH ciaeayiouiie:

i B g 2 15 25 36 49
v... 207 235 252 267 288 3,03 3,l15

CooTBeTCTBHE ONBITHOrO PAacNpelejcHHs TeopeTHUecKoi
3aBHCHMOCTH TpoBepssH rpadoaHaiHTHYECKHM  METOAOM.
Jag nocrpoenns sMNHpPHYECKOR KPHBOH  pacnpejaesenus
BLIGOPOYIIBIE JAHHBIC PACIOJNOXHAN B [OPsLKe BO3pacTa-
i 3Haueunit Ri. Jlanee onpenenuaH BepOATHOCTb KaxK-
N0r0 paHKHpoBaHHOro 3HayeHHs. BHYHCIAHB 3KCNEPHMEH-
TaapHyio (QYHKUHIO pacnpejeneHys, NOCTPOHAH rpadrKH
ffa KOOPAHHATHLIX CEeTKAaX HOPMaJbHOro, 3KCHOHEHIHaNb-
HOro, JIOFHOPMAJLHOrO, raMma-pacnpejiesieHHss W pacnpe-
nenennst Beitbyana. HanGosbluee npubamkenne K npamoi
uMea rpaduk, MOCTPOEHNLI B KOODAHHATHBIX CeTKax Jor-
HopmajasHoro pacnpeaenennsa (puc. 1). -

Ilns NMpoBepkM coriacHs ONMBITHOFO H TEOPETHYECKOro
pacnpejejenns Hcnoabsopaan Kpurepuit  Koamoroposa.
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Puc. 1, paduk nakonnennux uwacrocteli morapudMoB 3ua-
YyeHHil BOAONPOHHILAEMOCTH,

'unoTesa o NpHHAAJAEHHOCTH BLIOOPKH JOTHOPMaJbHOMY
pacnpeje/ieHHI0 He OTBepraercs NpH ypoBHE 3HAYHMOCTH
=000

PacueTsl no MeToay MOMEHTOB H MaKCHMaJbHOro npas-
nonogobus 1al0T BechbMa OJaH3KHe pesyabtatsl (Tada. 2).

2. Ouenka napametrpor BHOOPOYHOrO pacnpepeieqHus
3Havenun pojonporHuaemoctu (npu a=0,05)

Martemarnuec- | Kosddwumenr

: Ouenxa TOU-
Meroa pacyera "ﬂ%;:m;'.ﬁ;:fm H?&I’:{;l;: s HOCTH &, %
MaxcumaneHoro pasiLono-
nobus 3,278 0,808 0,140
Mowmenros 3,284 0,824 0,143

MuHuManbHOe 4HCAO onpefejeiuit BOJOTPOHHLAEMOCTH
rPYHTOB HHOrZIa VCTaHaABJAHBAIOT 1O pEB}'.’IhTﬂTEH dHaJ i34
MOJeJIH HOpMaJbHOro pacnpejencuus. Ho ouenka aucnep-
CHH B 3TOM cayuae He Oyaer 3 (eKTHBHOH, XOTHA cpejHee
apudMeTHUECKOE B YCJOBHAX COIMNVIACOBAHHOCTH JIOTHOP-
MaJbHOH MOJeJH C BbIOOPOUHLIMH AAHHBIMH NEHCTBHTRBHO
qpisierest acumnroTHYeckH addexkTuBHOH oneHkoi. Ilo namn-
HEIM TabJHUbLl cayuadHBIX YHCEJ, pacnpejesieHHbX Mo Hop-
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MaJibHOMY 3aKOHY ¢ H3BeCTHHIMH napamerpamu, cdopmu-
poBaju BhIGOpKHM pasHoro obGbema. Ilorenunposanmne Ha-
TYPaJbHBIX JIOrapH(MOB MO3BOJHAO MOJAYYHTL Habop uH-
ceJ, pacnpejeeHiblX JOrHopMaJbio ¢ H3BECTHLIMH HCXO/1-
HBIMI napamerpamu pacnpeaenenns. Jlaunas suibopka no-
CAYKHAA OCHOBOH Aad onpejenenns 3QQeKTHBHOCTH pas-
JHUHBIX ouenoK (Taba. 3), U3 KOTOpoil caejayer, 4TO cpei-
Hee apH(pMeTHYeCKOe H3 BHIOOpPOUHBLIX AAaHHBIX AeilcTBH-
TEALHO HE3HAUHTEJIbHO OTJAHMAeTcs OT TOYHOrO 3HaUCHHS
X:=1,649. Ouenka pucnepcun S?(x) npH HCNOAb3OBAHHH
HOPMANbHOH MOAEJH BO BCEX CJAYYafAX MeHbIUE BbIYHC/IEH-
HOH 110 METOAY MOMEHTOR s JornopmaiabHoii. ITostomy
ee, Kaszanoce OB, M CAEA0BAJA0 HCNOJIL30BaTh AN OUEHKH
TOYHOCTH cpeaHero 3navenus. OaHako yKasaHnHas oleHKa
BO BCEX cay4dasxX CYUIeCTBEHHO OTJHYAETCH OT TOYHOIO 3Ha-
gennsn o°(x)=4,672. Hdas aorHopmanbHOTO pacnpejenelus
Pas H4YHA 3HAUYUTEALHO MeHblue.

s onpejpenennna pacueTHblX 3HAUEHHE BOAONpOHHILAE-
MOCTH IPYHTOB HCIOJIb30BAaTh TOJbKO CTATHCTHYECKHI auna-
JIH3 BHIOOPOUHBLIX AAHHBIX HELOCTATOYHO, TAK KaK NpHMe-
HAeMble THAPOJAHHAMHYECKHE METO/]bl BO3JCHCTBHS Ha He-
OJHOPOAHbIE (HABTPAUMOHNBIE MOJAS NpPEeaAnoaaralorT noay-
YeHHE OCPEJHCHHBIX B OPOCTpaHCTBE (PHABTPAUHOHHBIX na-
pametrpoB. llpuuem 3akonHoMepHOCTH ocpeaHeHHs onpeje-
JAIT MHOrHMH (akTopaMmi: 00BEMOM H XapaKTepoM Heol-
HopoaHocTel, macwrabueiMu  sdgekraMu, rpaHUuYHBIMH
yeaoBuaMu notokos W ap. Ilosatomy Bakno HcecaenoBaThb
BO3MOXHOCTH NMPHBEACHHS HEOQHOPOAHKIX (reTeporeHHbix)
PYHTOB K 3KBHBAJCHTHLIM OAHOPOAHBIM (rOMOTEHHBIM) C

3. CpapuureasHan oueHka 3pPeKTHBHOCTH napaMeTrpos
AOTHOPMANBHOTO pacnpefcyeHHA

= Marevariieckoe Ouenxa auchepeun
= oxuzanne X $3(x)

=

- & 2]

: il ¥ i

E mhx | Sinx | Xyp - - bab | igd
3 =835 | 888, | S85 | 85l
a =T =8 = s K ZEE=
- ] wEoX = = Su=
S 225 | RZ3% | 228 | mzd=
35 —0,044 0,990 0,957 1,477 1,634 1,991 4,448

45 0002 0.961 1.002 1519 1.590 1.816 3.835
60 —0.042 0.950 0.959 1.555 1.650 2.877 5.345

NMpusmewanne X =1049, 0'(x)=4672, Inx=0; ¢, =10
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napamMeTpaMH, TOYHOCTb M HAAEHHOCTL OMpPEAeNEeHHs KOTO-
PBIX MOX<HO MPOKOHTPOJHPOBATL pacueTaMH.

das obGocHoBanusi pacueTinnix (3¢p¢exkrnsupix) 3uaue-
HHH BOJAONPOHHLAEMOCTH MPOAHAJHIHPOBAJIH MaTeMaTHIeC-
Kyl MOjelb ABYMEpPHOIo HEeOAHOPOAHOro B MJaHe Hanop-
HOTO (HALTPALHOHHOTO MOTOKA

d ah i ah

rae T[A‘,y}lnl-k{.t'._r;]—npnuummuhm GHABTPAUHORNOTO NOTOKA, M[CYT.

Boponocuwii ropusont paccMmartpusaan B (opme KBai-
paTta c Kycouno-noctosnHoi npooaumocteio T(x,y). I'pa-
HULBI obsacTell ¢ MOCTOAHHOH MPOBOAHMOCTLIO pacnoJara-
JH napajjenbHo KOOPAHHATHBIM OCfAM. 3ajaudy peluIi
NpH CASAVIOLWHX IPaHHUHBIX YCJAOBHAX!

Aly=o=Hh, blymi=Hhs, (5)

aft oh
T le=0= G le=2=0:

Ha rpaunmnax pasjgesa Y4YacTKOB ¢ pasHoil npoBoaH-
MOCTbIO BBINOJHAJOCH YCJOBHE:

4 dh oh
T(I,y] ax I—=T{I,H)—E'|+',
ah dh
T(xy) -5 |-=T(x9) 55— 1+ (6)

UncsnenHoe peuwrenne 3agaun (4...6), ocyuecrsiasiemoe
Ha OCHOBe KOHEYHO-PAa3HOCTHLIX CXeM, CBOJHTCHA B KOHEU-
HOM CHYeTe K CcHCTeMe JiHHeHHbIX ajreOpaHyecKknx ypasHe-
HHI ¢ JenTounoifi matpuueil. YUrobu peumrath 3TH ypaBiue-
HHS MeTOJOM AHAroHaJAbHLIX MPOroHOK, a TaKXKe HaKamJaH-
BaTh H CTATHCTHUECKH 00pabaTuiBaTh pe3yabTaThl, Oblja pas-
paGorana nporpamma YNTO®® na assike FORTRAN — 4.
Peanusauus nporpammer na 3IBM EC—1020 ¢ O3¥Y
256K nospoaser 3QpeKTHBHO MPOCUHTATL BAPHAHTHI 3alavu
(4...6) c uncaom Gaokos jpo 1200. Daokam mojeau ciay-
yaftHeM 00pasoM MNpHCBaHBa/H 3HauYeHus MPOBOAHMOCTEH,
pacrpejieJieHHbIX 10 JOrHOPMaJbHOMY 3aKOHY € H3BECTHBI-
MH napamerpamu. Jlaa obecneueHHs penpeseHTaTHBHOCTH
JIAHHBIX pacueTHble 3HAYeHHA NPOBOJAMMOCTEH YCTaHaBJH-
BaJJH Ha OCHOBe cTaTHCTHUecKoro ananusa He Menee 50
pUAbTPAlHOHHBIX Todefl. [Las OUeHKH BIHAHHS MacmTaba
NPOCTPAHCTBEHHOH HEOAHOPOANOCTH BOJOHOCHOrO nJaacTa
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napaMerpaMi, TOYHOCTb M HAACKHOCTH OMpPEAeeHHs KOTO-
PBIX MOMHO MPOKOHTPOJHPOBATE pacueTaMmi.

Hna obocuoBanusi pacuietTHelXx (2¢pQeKrHBHBIX) 3uaue-
HHH BOJONPOHHILAEMOCTH NpoasaaH3lpoOBaJIH MaremaTiivec-
KYI0O MOjenb ABYMEPHOIO HEOJHOPOJHOIO B IIaHe Hanop-
HOro (UHJABLTPAIlHOHHOIO MOTOKA
d 7 ah b a 7 ol
—[T(x )5 ] ;}?[ (%, H)‘E]=U‘ (4)
rae T(x,4) =1-R(x,y) — npoBosHMGCTh (PHALTPAUHONNSTO NOTOKA, MP/CYT.

BojoHocHblii FOpH3OHT paccmaTpHBaaH B (opme Kpal-
paTta ¢ KyCOYHO-NMOCTOAHHOH npoBoAHMOcTbIO 1 (x,y). I'pa-
HHILL obJacTell ¢ NOCTOAHHON MPOBOAHMOCTLIO pacnoJjara-
JH NapanajenbHOo KOOPAHHATHBIM oOcCAM. 3ajauy pelHan
NPH CACAYIOIHX IPpaHHYHBIX YCJIOBHAX:

ft|t,=u=h, ht | y=1=ho, ()

oh dh
o |s=0=—; |a=2=0.

Ha rpanumuax pasjgena y4acTKOB ¢ pasHoil npoBojaH-
MOCThIO BHIIOJIHAJNOCH YCJIOBHE:

: dh dh
T(x,y) -5 |-=T& 9)— [+3

T(x,9) g |-=T(x8) 55— |+ (6)

UncaenHoe pewenne 3agaun (4...6), ocymecrasemoe
H4 OCHOBe KOHEYHO-PA3HOCTHBLIX CXeM, CBOAUTCHA B KOHEU-
HOM cueTe K CHCTeMe JIHHelnblX ajrebpaHuyeckHx ypastHe-
HHIE ¢ JenTouHoi MartpHuei, Hrolul pewate 3TH ypaBHe-
HHSI METOJIOM JHAaroHaJbHLIX MPOroHOK, a TaKikKe HakaniaH-
BaTh H CTaTHCTHUYeCKH oOpabaThiBaTh pe3y/ibTaThl, Oblja pas-
pa6orana nporpaMmMa YNTODPD na asuike FORTRAN — 4.
Peaansauus nporpammer na 3BM EC—1020 ¢ O3¥
256K nossoJisier 3()eKTHBHO NMPOCUHTATH BapHAHTHI 3a1aun
(4...6) ¢ uncaom 6aokos ao 1200. Baokam mojpenu cay-
yailHeiM 006pa3oM NpHCBaHBaaAH 3HAUEHHS TPOBOAHMOCTEH,
pacnpefaeseHtbiX no JOrHOPMaJbHOMY 3aKOHY C H3BECTHbI-
MH napamerpami. [lasi oGecneyeHHs PenpesCHTaTHBHOCTH
JAHHBIX PEC‘JETHHE JHaAYECHHHA HPDED,'[HMIT}CTEH VCTaHasJIH-
BaJH Ha OCHOBE CTaTHCTHUECKOro aHanauza He Menee 50
¢uaAbTpalHOHHBIX noJeil. [las OUeHKH BAusHHA Macumraba
NPOCTPAHCTBEHHONH HEOAHOPOAHOCTH BOAOHOCHOTO nJacTa

ah
dy
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pHuyeckoe) 3HaueHue BOIOMNPOBOAMMOCTH BHOOPOMHBIX AAHHBIX, M/CYT,
In &; — cpeanee apudMerHueckoe JorapHdMOB  BOACTIPOBOAHMOCTER;
Oink ; — CPedlce KBAAPATHHECKOE OTKADHCHHE —JAOrapHGMOB HCXOAHBIX

anauendit  sogonposognMocreill; LT=[(my) — rozdrunent, YUHTHBAIWO-
Wit Macwrald HeojuopoanocTeéi (npn  onpejenenun  KosppHuHenTa
tpuabTpaumun tTopda sxcnpecc-Meroami L=1); my=B/2Am — Macurad
HEOAHOPOAHOCTH, AM — XapakTepHH pasMep 30HH OAHOPOAHOCTH (npH
onpejesednn koadduuneHTa duasTpanny Topda MeToLOM OTKA4YKH MM
Hamuea B wyphu Am=07...1,5 M), m; B— paccrosHse MemKAy 0OCYy-
HIHTEAAMH, M; n — 00beM BLIOGOPKH.

ﬂ.’IH OUCHRKH NOKa3aTeNnd TOYHOCTH EHGUPD‘IHH}{ H p4dcC-

yeTHLIX 3HAUEHHH BOJONPOHHIAEMOCTENH npHMensloT dop-
MVJay:

g=ton Co/Yn—2 ° (13)

rae {_,n — koapumment Croiofenta, 3aBHCALLH 0T AOBEPHTENBHOMH
BEPOATHOCTH H obbema BHOOPKH.

3uauenns KoapduuHenTa fq, NPH VPOBHE 3HAYHMOCTH
a=0,00 caenyiouue:

B s 9 16 25 36 49 64
ta,n.eo 1,86 176 1,71 1,690 1,68 1,67

Pacuetnbie 3nauenns Kospduuuenta Quantpaunn Ky
B LWIHPOKOM JHanasoHe H3MeHeHHs napamMerpa Ojpg, 3Ha4H-
TeJIbHO OTJHYAIOTCH OT MeaHauHoro 3nadenus Kme Aas Hc-
xoaHon BplbopkH. Hdaa Topda 3naueHHe Oy, H3IMEHSIETCH B

npegeaax 0,3...09. M3 ypasuenuus (8) MOKHO NOJAYYHTD:

Kp=(0,89—0,93) K~ 0,9Kxrx - (14)

YetanosieHo Takxe, uTo Kosp@uuHeHT BapHalHH 114

pacueTHOro 3Hauenns BojonponHuaemoctd Topda CUE,

cBfizaH ¢ KoappHUHEHTOM BapHallHH AJs BbHIOOPOUHLIX AaH-
Hbix CUF, COOTHOLICHHEM:

Cuy =0,012Cu; exp(l 1,2/yn ), (15)

lHq

Coz =Yexp ol —1 (16)

In k,

CpeaHee H3 MAaKCHMaJIbHbIX OTKJOHCHHH  pacyeTHbIX
YPOBHE#H rPYHTOBHIX Boj OT (haKTHYECKHX BCJACACTBHE NJja-
HOBOH H3MeHuHBOcTH Ko3pduuuenToB (uabtpauun Tophs-
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HOM 3ajeXXu NpH sHavenusax ope,<1,5 n my>=3 onpeje-
JISIIOT MO ypaBHEHHIO:

rae hp — npeswenie YI'B B Memapense Hag ypoBHeM BOAW B Ape-
HE, M.

[To pesyavraram pacueroB [dopmyan (7)...(16)] aaa
noJayueHus pacuetHoro snavenus xKosadpduumnenta puantTpa-
une Topdpa B TeHETHUECKH OJHOPOJAHBIX 3ajeXKax ¢ Tou-
nocteio 10 10 % o6bem BLIGOPKH npu 3naueHu omr, <0,8
He joJken npeswimratsh 16 (tada. 4).

4. OueHka noxasateas TOMHOCTH BuIGOPOYUHBIX M paCYETHBIX IHAYEHMI

BOAONPOHHLUACMOCTH T{lpd}ﬂ B 3ABHCHMOCTH OT
ofibema BubopKH

n L X v I C* %o ‘ 7
G 0,95 0,67 0,48 0,34
16 0,95 0,44 0,19 0,09
20 0,95 0,34 0,11 0,04
36 0,95 0,28 0,07 0,02
49 0,95 0,23 0,06 0,01
Mpumenanne, nm . =095
i

B npouecce ocymenua 60J0T BOAONPOHHILAEMOCTb TOP-
(ra nuke OviToBoix ¥I'B mamensercs Bo spemenu. Ilo nau-
HBIM HATYPHBIX HaOMIOJeHHE 3TH H3MEHEHHS VYHTBIBAIOT
chacayioueil smnupaueckoil dopmynoii:

f(rr'f'ﬁ:n r}”ﬂ
1—tfty '

rae K; — pacueTHoe 3Hauenwe xosdpduumenta PuavTpauur k Topda
K MepHOAY OCYWIeHHs AauTeashocThio [, Mfcyt; Kp— TO #e, B Hauane
ocywenua; K, — npeaensnoe 3xauesne Ko3(pOHUHEHTA  (PHALTPAILHH
Topha mike OGurosux YI'B (raba. 5), mfeyr; £=0,09 — amnupHyeckiit
KO3pduiHent, 1.

[IpeneabHoe 3HaueHye NPOUEHTHOrO COJAEPIKAHHA TBEp-
Aoro BewecTBa topdha B eaHHHue ofbeMa MOXKIO BBIVHC-
JAUTbL 1o dopmyae:

Kp =

(13)

m= g+ pSo - | (19)

rae Mo — NPOUEHTHO® COAEPMANHE TBEPAONO BCUIECTBA eaHHHIL 00ne-
Ma A0 ocywenus, mp=35...8 %; Spo— pacuernas rayOHHa CTOAHHA
YIB B memapenve, M; P=4...6 — omnupuueckuit Koagduunenr, 1/m.
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5. 3navenusn Kn (M/cyT) B 3aBHCHMOCTH OT NPOLEHTHOrO
CONEPIKAHKA TBEPAOr0 BELIECTBA B ciMHHUE obbema Topda m,
W €ro CTEeneHH pasfomeHua R

R, %
m, %
» ‘ o ‘ " \ 5 ‘ - l o
10 0,57 0,52 0,47 0,43 0,38 0,33
11 0,43 0,40 0,36 0,33 0,29 0,26
12 0,33 0,31 0,28 0,26 0,24 0,21
13 0,26 0,25 0,23 0,21 0,19 0,17

3HauenHa BHIOGOPOUHLIX onpeaeaeHuil Ko3(pdHIHEHTOB
(puabTpallHy Topda He AOJMNKHBI 3aBHCETh OT MPOCTPAHCT-
BEHHBIX KOOpAHHAT MecTHOCTH. IloatoMy CTaTHCTHUECKOMY
aHaau3y BHIOOPKH J0JXKeH NpejllecTBOBATh aHAaJH3 Mpo-
CTPAHCTBEHHOII H3MEHUYHBOCTH 3HaYeHHi k.

Il KoM4ecTBeHHO! OLLEHKH MPOCTPAHCTBEHHOH H3MEH-
YHBOCTH BHIOOPOUHBIX JMAAaHHBLIX IeJeco00pasHo HCNOJb30-
BaTh CHCTEMATHYECKYIO ceTh onpoboBaHHi MO HECKOJbKHM
ETBDPHM, PaCniOJIOMEHHBIM B HanpaBJdeHHH HauboJiee Be-
posiTHOTO (no fJaHHbIM PEKOrHOCLHPOBOUYHBIX  HCCJE0Ba-
HHI) 3aKOHOMEpPHOro H3MEGHEHHs 3HauecHuit kB (mo mopmasnwu
K TFOPH3OHTAMNAM [TOBEPXHOCTH 3ajieXH M MHHepaJbHOro
AHa).

st BBISABJIGHHA DeKHMa H3MEHUHBOCTH 3HauyeHuil &
B NuaHe NpHMeHAOT Kputepuit CnupMeHa ¢ HCNOJIb30BA-
HHeM Qopmyasl (1) u gandbix Tabauusr 6. Ecayu suuncaen-
Hie Mo Gopmyne (1) suauenus kosdduuuenta paHrosoi
KOppensilHy OJH3KH K HYJIO HAH MeHblle KPHTHYECKHX
3Ha4YeHHH Is, TO BbIOOpOUHBE 3HAueHHA KoOIDPHILHEHTA
(HABTPAIHH MOMKHO pacCcMaTPHBAThL KaK cJayuaiiHbie W s
pacueToB nmpuMeHsATh (opmyast (7) ... (18). B nporTusHoMm
cly4ae Ha HCCAelyeMOM yuyacTke TOPDSHOH 3ajeXH cJie-
ayer Oosiee ApOOHO BBIACAHTB TEHETHUECKH OJHOPOAHEIE
sjeMeHTel B cootBercTBHH ¢ [OCT 20522—75. Hosyio ceTh
onpobOBaHHil Ha MOBTOPHO BLIAGJTEHHBIX 3JIEMEHTAX pasme-
AT aHaJOrHuHo BLIIUCH3JOMKEHHOMY € MaKCHMAaJbHBIM
HCMOJbL30BaHHEM pPe3YJbTATOB NEPBHUHBIX HCCJELOBaHHI.
Hnsi HCKIIOUMeHHsi BO3MOXKHBIX TPyOBIX OWHG0K HEO6GXOmH-
MO [1DOBEPHTbL BHIOOpDOUHLIE JaHHBIE, HCIOAL3YS (Gopmy-
ay (2) u 3HayeHHs wv.

_ lipumep 1. B pesyasrate (uasmpausonnoro onpoGobanns Topgs-
HOH 3afieH MeTOAOM BOCCTAHOBJIGHHA YPOBHEH BOJALI B CKBaM{HHe MNO-
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ayueno 16 sHauenuit kosdpdmuinenta duavrpaunh ropda. Bee crpamu-
HiLl PACMON4raid Ha PaBHOM pACCTOAHMH APYr OT Apyra H B OJHOM
cTBOpE, NepIHeHHKYJAPHOM MO OTHOWEeHHI0 K BoaonpreMuuxky. HeoG-
XOAHMO OUBHHBATL CTATHCTHUCCKYHO YCTOMMHBOCTL BHIGOPOUHLIX AAHHBIX
H, ©CAll HecaeaveMmbf yyacToK B QHALTPaUHOHHOM OTHOWIEHHH OAHOpO-
JleH, YCTaHOBHTL pacucTHoe 3davenHe Koshouumenta duabTpauuH TOpP-

tha Kp Ha MOMCHT H3HWCKanufi, a TaKXKe OUEHHTL €ro TOMHOCTD.
Hexoanse pasune W peayabTaTi npefBaputeabHofi o6pabOoTKH Bbl-
Gopkn npHBeAeHn B Tabamue 6.

[To dopmyae (1) rosdduunent
re=1-—6-644/(16°—16) =0,05,
Mpu n=16 no KPHTHYECKHM 3HAYEHHAM PAHrOBON  KOpPpeafllHH

rs=047. ITockoAbKY BHMOAHAETCH YCAOBHe rs<rs, BHOOpOuHLIe 3HA-
yeHnd kosddHuHenTa QHABTPALKN MOXKHO pacCMATPHBAThL Kak cayda-
HLIE BEJIHYHHLL

6. Hcxoausle fanHble W pe3yabTaTel npeasapuTeabHoii oGpaborTks

BUGOpPKH
Quenka panrons
k., m/ eyt Ink g a2 In’?i
' r i "l nj .ﬂ["ﬂj i
0,695 —0,364 1 1 -6 36 0,132
0,267 —1,318 2 2 0 0 1,737
2,449 (), 896 3 14 —11 121 0,803
0,925 0,078 4 9 -1 25 0,00
0,441 —0,818 5] b 0 0 0,669
1,564 0,447 6 13 -7 49 0,200
, D03 0,440 7 12 —5 25 0,194
0,361 —1,015 8 4 4 16 1,038
3,065 1,120 9 16 -7 49 1,254
0,199 —1 600 10 1 9 81 2,592
2,472 0,905 11 15 4 16 0,819
0,316 —1,153 12 3 9 81 1,329
0,551 =0,596 13 6 T 19 0,355
1,004 0,004 14 10 4 16 0
1,313 0,272 15 11 4 16 0,074
0,818 —0,201 16 8 B 64 0,040
| n n n
E=17933 Z=—3,073 Y =644 % =11242
e [m=1 [ | f . |
[To dopmyae (11) noayyaeMm 3HaueHHE:
In ky=—3,073/16=-0,192.
Mo dopmyae (12) 3navenne:
1
0 —= V L [11.242— —(—3,073)2] =0,843,
- 16—1 16
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Hanee npoeepAeM BHIGOPKY HA NpeAMET HCKAWOYEHHA rpy0uIX OWH-
Gok B onpeaeneHnd Ko3hdHHIUHERTOR QHABTPAILNHN,
Mo dpopmyae (3) sBuMHCAAEM 3HAYEHHE:

unu
In

— =(16—1)/16-0,843=0,816.
i

Ilanee nposepseMm Bunoauenue vyeaosus (2). I[lo rtabanue 6
Inmazk,=4112, In®Wp;=—160. Ilpu n=16 +=267. Torma npH
Inming, pmeem 1,792<0,816-2,67, 1,792<2,179; npu Inmoxk; —
1,312<2,179, YenopHa BHOOMNAITCHA; cjcpoBareibiio, rpylule MeTpo-
noruyeckHe ownbkH B BeIGopke oTcyreTByloT, MakcHmansHoe M MUHH-

MajbHoe 3HaveHHs Kospduumenta GHALTPAUHH He caeayeT HCKAKYATh
OpH janeHeilleMm aHaaHae.

Toraa no dopmyaam (7), (8) » (9) xosdpduuHEHTH
Kue=exp(—0,192) =0,825 M/cyT,

Ke=exp(—0,1924-0,5-0,8452) =177 m/eyr,

Ko=1,177(1—0,43-0,843) =0,750 m/cyr.
[To dopmyae (14) kosdduunent

Kp—DQ -0,825=0,742 m/cyr.

Takum ofbpasoM, pacuernoe 3uavuende Kosdduumenra ¢uabTpauun

Topda Kp Ha 46 % wHKe 3HANEHHMA MATEMaTHYECKOrO OMHAAHHA AN
BRGOPOUNLX AaHHHIX Ke.

oa(h@HIHeHT BapHauHH Hexoanoll BubopkH onpejeinseM no ¢op-

Myne (16):
L'.'.'uE = (exp 0,8432—1)%*=1,018.

€

Kosdunuent sapiaumu pacueTHOr0o 3HaueHHs HaxoiuM no ¢op-
Myae (15):

Co_ =0,012-1,018 exp(+11,2/y16) =0,201.
K
P

lMoxkasaTeab TOYHOCTH pacueTHOro 3HaueHus KosdhduuHenta UABT-
pauun ann Boutbopku obGbemom n=16 onpeneasem no dopmyae (13):

E:_P =1,76-0201/y16—2=0,095.

Mpumep 2. HeolxoamMo VCTAHORHTH pacuerioe inadende Koaddu-
nHenta GuavrTpauun topda cnyera 1, 2, 5 u 25 Jer nocie oOCywenns

3anex, ecan sHavenns Kp=42 mfeyr, mo=7 %, R=35 %, So=08m.
Mo dopmyae (19) npu anauvenunx me=7 % n f=5 onpeneasem
IHAYCHHA!

my="T+50,8=11%.

Mo taGanmue 5 npu suawemunax my=11 % u R=35 % uHaxoanm
koadpuunent Kn,=0,36 m/cyr.
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Jlanee no dopmyae (18) npr ANHTENBLHOCTH OCVIIEHHWA OAMH ToX
KoappHuHenT

= 4,24-0,36-1/0,09
Kp = T / =0,68 m/cyT,
14-1/0,09

ana 2, 5 n 25 Jaer coorsetcTRexio Koagpduunent K*p==0,60; 0,44 n
0,37 mfeyT.

Mpumep 3. HeobGxoaumo oleHHTH NOrpelllHOCTE B ONpeAeenHH
YI'B scaeacTnHe naanopoil HEOAHOPOHOCTH TOPPHHOH 3anemKu IpH
CACAYIOUIHX 3WAUCHHAX napaMmerpos: B=48 w; Am=12 u; oy, =(),8;

fi,u.=ﬂ.5 M.

Buiaucanem aHauenine my=0582Am=48/2-12=20 wm2.
[lo dopmyae (17) npn 3nauendn hy=05 M noayyaem 3IHayeHHe:

Ahmax=0,5[0,08(1,264-0,8)exp (3,07/20) —0,1] =0,046 M.

Taxum oOpazoMm, DaKTHUECKHe 3HAYCHHA HANOPOB B MeMKjpeHbe
BCAGICTBHE H3MENUHMBOCTH BOAONpPOHMUaeMOCTH TOpda B NaaHe MOTYT
OTAHYATBCA OT pacueTHux Ha 92 %.

YKA3SATEJND JUTEPATYPbI

. Haeunw H. H. n ap. Ouenxa TOYHOCTH ONpeleacHHA BOAO-
NPONUAEMOCTH ropnuix nopoa —M.: Hayka, 1971.— 150 c. 2. 3e-
nenun M. B. Ounenxka napaMerpos (uABTPAUHH BOAOHOCHLIX NJAACTOB
¢ npUMEeHeHHeM METOROB MaTeMaTHUCCKOH  cTaTHCTHRM. — Kumines:
I runana, 1976. — 224 c.

VJIK 627.824.012.4.023 : 532.546

ONPENEJNEHHUE KO3®®UUHEHTA ®HJIBTPALLHH
U PASMEPOB AKTUBHOHW OBJIACTH JABHW)XEHHA

H. H. APYXXHHMHH, uaen-goppecnonsent BACXHWJY
Beecotoaubid ceabckoxo3gicTEeHHbE UHETUTYT 3a0MH020 00Pa30sanus

Has ¢puabTpauHOHHBIX H THAPOTEOJOTHUECKHX PacyeToB
HeoOX01HMO 3HATh BOJAONPOHHUACMOCTb TPYHTOB, Xapak-
Tepusyemyio Koadpuunentom ¢uabTpauHn k. 3Havenus R
HauboJiee TOYHO ONPEAeNAIOT NOJeBLIMH MeToaaMH (OnuiT-
Hble OTKAa4YKH M HarHeranHsa), NO3BOJASIOULHMH I10JAYHATlD
3HaUeHHe BOJOMPOHHLAEMOCTH TOPHBIX MOPOJL B NPHPOAHLIX
ycaoBHsAX 6e3 nHapylleHHs CTPYKTYPH M MJIOTHOCTH CJOMKe-
HHSl, HaH JabopaTOPHBIMH METOAAMH, O CeTKe JBHXEHHHA
H cneuHanbHbiM rpadukam, noctpoennsiM Metogom IDIJIA
(MaTtemaTH4Yeckoe Mojaeanposanue). Menee TOuHO 3Haue-
HUA k onpeaesior MeroaaMi (PHIHUECKOr0 MOJACJHPOBAHHA
(Ha npubopax tuna Jlapci HAM B rPyHTOBHIX JOTKax), Mo
obpasllaM TPYHTOB® HapyluleHHo# CTPYKTyphl. Pesyabrarh
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Puc. 1. Cxema pasGusku Ha (pparments Hanopuoil (a) u ﬁgﬂanup:-mﬁ
(6) oGaacTi ¢uaAbTPaUHH,

TaKHX HCCJAeJ0BAHHH XapaKTepH3yIT BOAOMPOHHILAEMOCTD
rPYHTOB B MajoM o6beMe (BOJiH3H MecTa B3ATHA o6pasua).
Ecan nonesnie man nabopatopHbie METOALI TPYAHBI, TO AJISA
OPHEHTHPOBOMHBIX PACUETOB 3HAYEGHHA R noJayyvaloT 1no npH-
OanMKeHHBIM (popMysaM HA OCHOBe JaHHBIX MEXaHHYeCcKoro
ana/lH3a H NOPHCTOCTH I'PYHTA.

1. Ilpu onpesenenun neGHTa HECOBEPUIEHHONH CKBaMH-
Hbl NMPHMEHAIT MeTtoja oTkKaudek. PasobGbem nortok Ha na-
pajjieibHO NpHcoeauHeHHble GparMenTel M pa3fenum
(prc. 1) ycnoBHO# BOogonpoHHuaemoit OECKOHCYHO TOHKOIM
rOpH3OHTaJABHON miockocThio P — P, nposeaenuoil vepes
JAHO CKBAaXHHbI-KOJIOJIla, HA JABe 30HLI TakK, 4TOOL nepsas
30Ha NMHTaJja CKBAXKHHY-KOJOJel vepe3 ero GOKOBHIC CTEH-
KH, a BTOpas — 4epe3 jHo. Bsejenne MJOCKOCTH HECKOJb-
KO YMENBIUHT NpHTOK Boabl Qs 4epe3 OOKOBbE CTEHKH
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CKBaXKHHBl M YacTHYHO YBEJHYHT yepe3 AHO Kosoaua. CyM-
MapHBIH Ke NpUTOK BoAB Q B CKBamuuy 6yaer MeHbllero
sHavenua. OmubKa npu pacuere TeMm 6odblile, HeM MEHbLIe
paaHyc CKBaXKHHbB. IDTO NOATBEpIKIAeT NpejedbHblil (Teo-
perHuecKHit) cayuaft (puc. 2), npH KOTOPOM pajaHyC CKBa-
KHHB Tp=0 n Qu=0; cleaoBaTeNbHO, HHIKE MJIOCKOCTH
P —P Gyner pacnosoxena 3acroiinas sona. Ho B pgeficr-
BHTEJIbHOCTH 3Ta 30HA MHTaeT (XOTA W HE3HAYUTEJbHO)
CKBa)KHHy uepe3 OOKOBHe CTeHKH, TaK KakK rpyHTOBOH mo-
TOK B JEHCTBHTENLHOH (UALTPALHOHHONH cXeMe orpaHuHyen
cHH3y JNHHHAMH Toka MM'O uw MM”O. Takum o6pa3zowm,
Ans NpefenabHoro cayuas pa3buBka Ha (parMeHThl Jaer
ABHOE YyMeHblUeHHe pacxoja, a cjeloBaTeNblo, H VMeHb-
wene KoadduuHenra QUALTpaAUHH B B paccMaTpHBaemoii
00JaCTH MO CcpaBHeNHIo ¢ JAeHCTBUTEJABHLIM €ro 3HaueHHeM
k.

2. Onpeneasiem 3nauvenue k. CyMMapHblil NPHTOK BOALI
B CI{BH}I{IIII}'

QEQG‘|‘Q:T.' (l}
W W
f-“ —— -II-;E=H— _ | '-'--______‘-l'— 5 'i
l = |
BT T, _%F 7 e
?;?ﬁj’/; # //7_fi:’; f l?/% A E s //f/%;:
' -:l__ i M ___.-_..'.-'_ =
Frs 7z /”/, F | Jowal = g :
i'tﬁﬁfrﬂf:ﬂe |t ot U G B 15 S
F‘! e Alll=me =z =™ -...:” ['_ .F;EI_JHJ[ :'H_;.?I{:____,_,__ -
| Fowaz i k=const | (2 JoHAZ " LN~ |
i S g e P P ST LR
| LD“ M g | M e
M o W
W a
o W
W K
E ‘,.-"Fﬂ:ﬂ .Ii : lr - = "E
o —— e T ,I — ==
— : R el ’%
:I: - h‘h ~ i — 32 E - [~
= -h"'“h-.\“‘l'l*"#-'*-- - 'E..l::-
PL= e = g £l Aw g
oM e e NG S
i - IO ¥ . eedgnsisul ) TR o
e .!ff#f.r.-'r;;fﬂm.w.e R - , ‘;,l? ,\‘E':_ -:_ “:;F‘Eﬁ ?-;
] B4 i ety ol ey
. A PR L LR
¥
]
Pue. 2. O6Gnactn duastpauny npH Pure. 3. 3oust QHALTpPaUHN, nH-
agnyce ro=0 wHanopuoro (a) H TANIC AHO Koaoama: =
painy L (a)
Geznanoproro (6) nMOTOKOB: a — HanopHoro motoka: 6 — Gesua-
I — KpHBAA Hanopop; 2 — BOACHENPOHM- MOpHOTre nOTOokRA.

paemudil  cnof.
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Hasa cayyas copepuiennoro Gesnanoproro kojaoana (30-
Ha 1) no dopmyae Hionion

Qﬁ=I,SEk(T[—IF}fIg{R;’rg), {2}
a NS cjyyasi cOBepUIeHHOro HanopHoro Kojogua (3oxa 1)
Qo=2,73 kil [1g (R/ry). (3)

3uauenus Qy B oGoux cayuasx (puc. 3) onpeaemsior
M0 OMHOH H3 caeayuHx (GopMmysa, NOJYUEHHBIX aBTOPOM
NpH HCCJACLOBAHMH BTOPON 30HLI (PHUALTPALHH HA JIEKTPH-
YECKOH MOJeNH:

a) NpH H3BECTHOM pajHyce CKBAMHHBI ro (HJIH NnpH OT-
CYTCTBHH BOAOYNOpa)

Q;1=Pkﬁrn.hquf.u£mkaﬂ; {4}

6) npn H3BecTHON KoHeunoii raybuse T Bojonponuua-
EMOro CJ109

:L=Pk-'r1,T.f‘IR[: T\[_-"-'I?EEHT; {ﬁ)
B) MPH H3BECTHOM pajHyce BaAudAnug R CKBaMKIIIbL
Q1;=PkHRfRntR31=i?3kffR: (6}

rie Re — noanoe 3NeKTPHYECKoe COMNPOTHBIGHHE MOLEAH DTOPON 30HLI
ofnactd (QuabTpaunn, OM; p— yae/bhoe AEKTPHYECKOE CONPOTHBIE-
HHe 3JEKTPONPOBOAHOrO MatepHana Monead, OM-oM; ry, Ty, Ru—
pasMepnl Ha MOAEIH COOTBETCTBEHHO pajinyca CKBAaXXHHBL, rAayOHib
JGKTPONPOBOAHOrG MaTepHata obaactd HALTPAUNE H pajaHyca BJHA-
HHA CKBaXHHLI, cM; A, R — cootsercTBeHHo Hanop (M) H xosdgHUHenT
uasTpanny, (MfeyT): G, ga  §3 — koahdHUHEHTH DOPMBL  MOJ1eH,
YHCJACHHO paBHbIE NPHBEIEHHOMY HJAM eAuHHuUHOMY pacxoay Q. cmilc.

Ilpu k=1, H=l, n=I

q1=p/Rc ru=Qy; (7)
npH k=1, H=1, T=1
G2=p/RcTu=q1ry/Ts=qro/T; (8)
P H k=1, H=], R=]
Ga=p/RecRu=q\ry/Ru=qiro/R, (9)
HJ1H
g3=p/ReRu=q2Tu/Ru=g:T|R, (10)
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‘f-i *‘.-'_ln:l_i-:l a:-ni-
g;’i} ! )

L=

Puc. 4. Cxema (a) H BepTHKanbHOE CeYCHHe Mojeaw (06) onuTa MO
onpeaeseHiio pacxona gq; merogom I[LA:
I — pryTte, 2— pepeno; 3 — natyun; 4 — MHAKOCTS,

Takum obpasom, ucnoansys ¢opmyast (1), (3), (4)...
(6), moayuum kKo3a(pduurent k£ no orkauke pacxoga @ us
HATIOPHOTO HeCOBEPUEHHOrO KOJO/ALA B BH1C

a Q 1g(R/ro) LE QIg(R/ro) =
CH[273t+quro lg(Rfre)]  H[273t+2T 1g(R/ro)]
- Q lg(Rfro) . {11}

H([2,73{4+gsR 1g (Rro) ]
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Touno Tak e, ucnoabsys ¢opmyam (1), (2), (4)...
(6), noayunm Kosdpuument £ no orkayke pacxojaa Q u3
6e3HanopHOro HecoBepweHHoro Kojioaua B BHJE

= Qlg(R/ro)
1,36(T2—h?) +qiHrolg(Rire)
Qlg(R/[ra)
1,36 (T12—h?) -+ q2HT lg (R/[re)
Q lz(R/ro)

1,36(T*— k) +qsHR 1g (Rfro)

(12)

——

CnepoBartenbho, ecad ussectusl sHavenus Q, H, T, T,
h, R, ro v nmpuBejenHbiii pacxoj ¢, (Hanpumep, OAHO H3
3HaueHHil ¢y, 2 WIH ¢§3), TO ONPeAeNHTb KO3I(D HUHEHT R
Herpyano. Jas HaxoxaeHus ¢r aBTOPOM BbIMOJHEHB OMbl-
Tel Ha Mojenn I JIA B ycnoBufiX NpOCTPAHCTBEHHOH 3a-
Aaux npu ojnopoxmom rpyure. Pacemorpeno 15 cepuH
(pHABLTPALHONHOrO  HANOPHOro  MOTOKA, [OCTYNAloILero
B CKBaXXHHY Yepe3 JHO KOJOJIA, B 3aBHCHMOCTH OT T[rp.
Kaxnan cn:.;?uﬂ coctosna u3 17 cxem (OnNbITOB) B 3aBHCH-

mocTH ot R/ry (puc. 4). B pesyabrate nosyvyeHnbl 3Haue-
W nua gy (radba. 1) B Buae

H“‘x_lh Ly, f.-::_':} gi=f(R/[ro, Tlro). (13)
y/h | | [Ipn ro=const 1 R=

; AT - =const g, BG%E}EC.TEET C
G sy ~@L"¢f yseanuennem T, npuHueMm
oco0EHHO BBICOKYIO HH-

o 155 | TCHCHBHOCTb  NpHpOCTa
HabaI01al0T NPH H3Me-
g uerun T B npegenax 0. ..
g e 2 ro; mpu ro=const H
Mo —@w| 09, T=const ¢, ymenblnaer-
et ] _ ¢ ¢ Bo3pactaHHem £,
k=const .. f— pHYEM PE3KO yMeHb-
S ek A : maetcs, Korjga R uame-

. e e s f—— HSIETCHA B Nnpejenax rg...
PR R JOEET B, | e Hannble TabJAHLBL
R MOMCHO MEpPecuHTaTh M0

dopmynam (8) u (9) ua
Pue. 5. 3ona 2 HanopHoro rpyuro- 3HAYEHHS da U g3,

1 nnﬂ.unpn::L:,ﬁm:Ti:Dia:n g I pachDTPHM AKTHB-
e i noi; — acHM-
nToTa; J— KpHBas Hanoposn, HYIO 30HY Tam Ram Toan
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THTUEHR ‘?f
g 2 4 5 8 fo

i i et
_Rp=8
3 -
R0 8
/13 904 ||| T
100
Bf=25 =G
50
2 r'iy =D
R = 1 I
| ,,
200 -
A=10] Rl
250 1
300 -
350 -
400 -
450
5004

Puc. 6. Tpajuk uamene-
HHA NPHBEAEHHOTO pacxo-
Ad i}"l =,|F{R.I|rrﬂ'l T.I'Ilr'-}}1

HamopHoro notoxka. 3ona 2 or-
pannvyeHa  BOJOHENPOHHLIAE-
MBIMI TJIOCKOCTAMH P— P N
M—M (puc. 5). Pacemotrpum
HEMOJIHBI NPHTOK Qy, a JHUIL
€ro MpHBeAeHHYIQ YacTb, TO
ecth . Ilyers npu ro=const,
R=const u H=consl 3Haue-
nite T nocteneHHo BO3pacTaer
OT HyJst j10 GeCKOHEYHOCTH 38
cyeT BooOpamaeMoro onycka-
st nopepxunoctn M — M.
[Ipu 3tom ¢; OyneT TaKKe
YBeJHUHBATLCA, CTPEMAChH K
HEKOTOPOMY npejiebHOMY
3HAYEHHIO, PABHOMY (§))T=ce.
Takum o6GpasoMm, npu mnocTo-
AHHBIX TIPOUYHX YCAOBHAX §) —
pyHKUMA rayoHHB BOXONPO-
HHUaeMoro cnaosi u HaoOpa-
daercd  HEKOTOpPOil KpHBOH
g1=f(T). Tlo pesyabTaTam
anajnsa KpHBOH HEKOTOPOMY
snadennw T =T, COOTBETCT-
ByeT 3HaueHue (§)ax, a NpH
T'=occ uMeeM (§;)r=e. Ecan
pPaBeHCTBO |

(§1) r=cc— (q1)ax=Ag,  (14)

J4CT CTOJIb MaJjioe 3Haudenue,
YTO HM MOXKHO MNPaKTHYECKH
npenebpeus [no cpaBHEHHIO C
(¢1)ax], TO nnockoere M — M,
OTCTOANLLYIO OT  TJIOCKOCTH
P— P Ha anaveune T, MOMK-
HO MPHHUMATh 34 HHKHIOW
rpaHuily aKTHBHOH 30ubl. Che-
JIOBATENLHO, €CJOH JICHCTBH-
TeqibHOe 3Hadenue T Oyaer
paBHo nau Goabiue T,z TO B

pacueTax MOXHO NPHHHMATD
T == Tl_‘.uu:[ E=S T“Hi



B 1eHCTBHTEGAbHBIX YCJAOBHAX 3HAaYeHHe §; H3MEHseTcH
TaKyKe M ¢ H3MeHeHHeM pajaMyca BJAHAHHS Koaoaua. ast
o6o0LIeH sl pe3yabTaTOB HecJeloBaHHil H3MeleHHe ¢, jna-
HO B 3aBHCHMocTH oT ortHowenuit T/ro n Rfro (puc. 6).
MaMenenue 3HaueHus ¢;, COOTBETCTBYIOLIErO OTHOLIEHHIO
T/ro=500 u npuusatoro 3a 100 9%, nokazano B Tabanue 2.
Beoas B pacuer, Hanpumep, T/ro=100 Bmecto T/ry=500,
NONIYUaoT NpeyMeHBUICHHBIT pacxoj Mo CPABHEHHIO CNpH-
BeIeHHBIM ¢, cooTBeTcTBYIOUWHM T/ro=500 npu R/ry=>500,
na 4,2 %, a npu R/frp=2—mna 7,5 9%.

2. Hamenenue 3HaUCHHA ¢; B 3asmcumocTH ot T/ro w R/rg
No cpaBHeHuIo ¢ ¢, cooTEeTCTBYIOWMUM T/ri=>500

¥uvenvwenue ¢, (%) mo cpas-
Tite g, eu¥/c | 100gy/ @)y 500, 5 | nemmo c gy, COOTBETCTBYIOLLHM
i ] T."I’u*-"-:'m- ¢H||c

R;ruz Eﬂﬂ
¢ 3,50 100 0,0
100 3,30 95,8 4,2
25 3,24 02,6 7.4
10 2,85 81,5 18,5
0 2,50 11,0 28.5
0 0 0 100,0
Rlro=2
, 7.65 100 0,0
100 7,08 02,5 1;0
25 6,064 B0 12,6
10 5,81 76,0 24 0
5 4,90 64,0 36,0
0 0 0 100,0

Yeaosuo npunumaem 3a  ortnoweHHa (T/ro)ax TaxKoe
gHauenue T/rg, NpH  KOTOpOM  NPHBEAEHHBIH  Pacxoj
(1) (r/rey,, cocTaBaser 99 % npuBeAeHHOro pacxoia

(¢1) T/ro—500, TO €CThb AaJbHefiliee yBEJHYEHHC 3HAUCHHN
T/ro ceepx 3unauenuii (7I/ry)ax ZLa€T NpHPOCT NPHBCACHIONO
pacxoga Menbwinit uan pasuwtit 0,01 (§1) v/re=so0. Ilpu 3TOM
(T/ro)ax=[(R/ro) nerko onpexeautn 1o rpapuxy (puc. 7).

Iaa onpeneaenus R, AoNycKacMm, 4To TpH ro==const,
T=const, H=const paanyc BAHAHHUS HJIH Npeje] JACHCTBHS
pajnyca R KoJoAlla NMoOCTeNeHHO H3MENfAeTcs B npejejax
R=ry...R=c0 (puc. 8). Mamenenne 3Hayeuni ¢, TNpH
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Puc. 8. Cxema k onpeaene- Puc. 9. Kpusas H3IMeHeHus npH-
HHIO 3HaueHuA (ro)ax. BEISHHOI'0 pacxola ¢, B 3amH-
CHMOCTH OT OTHOWeEHHA R/rpAan

pasauuiblx 3xavenmnin 1. _ Q3

e
1
|
i
|
|
i
|
|
|
I
|
|
|
|
|
I
|
|
|
L]
|
| 250
0 F—5 70 15 20 70 120 170 220 270 320 370 420 470
B (Rffjax =250 | 3navenud R/,

Puc. 10. Havenenne suavensit (4¢1) afro—sos/ (o) rfro (B npouen-
Tax) B 3asHcHmocTH oT orHowennil R/T uw T/, :

1—=T/rg=5; 2e= Tfry=10; 3= T[ry=100; 4 — I'/rg=500; 35— AHHHA HIMCHCIIHA
Macwrala snavenut R/ra



stoM H3oOpaxkaem kpusoit g;=[(R), KoTopas ITO3BOJACT
CACJIATL CACAVIOULHE 3aKJTIOUCHHA:

npu R—»ry dq,/dR—o00, 10 ¢cTh yroa o, 06pa3oBalblil
nepecevyeHeM rOpH3OHTAJLHON JIHHHH C KacaTeabHOil, NMpo-
BeacHNOoH uepe3d Touky C (rg, o©) KpuBO#H ¢,=[(R), crpe-
MHTCS K 3Hauenuio m/2;

npu R—oco dq,/dR—-0, nan yron B nakaona Kacareb-
HOIl K ropusonty B Touke B [Ru (¢1)ax], Jexaueii na
KpHBO#l §,=[(R), CTpeMUTCA K 3HAYCHHIO 7. v

Has 06o0uienns pesyibTaToB HCCACAOBAHNA PACCMOTPHM
H3MEHeHHe pacxola ¢, He oT abcomoTHBLIX 3HaveHuit R u
T, a ot ux otnocureasublX Rfiro u T/ro. Ilpu satom (puc. 6,9)
3Hauenue g; Oyiaer He TOALKO (dyHKILHENR pajHyca BJAHANHA
R xosoaua, HO M ¢yHKUHEl rayGenLl BOIONPOHHIIAEMOro
cnoa T, 1o ectb q1=[f(R/ro, T/ry). Ilpu T/ro=const u A=
=const uamenenne npupametus (q;) nsr,=s00/Giasr, B 3aBH-
CHMOCTH OT 3Haueuuit T/ro u R/ry nokazano na pucynke 10.
3a npejen pajanyca pausanns R KoJaojlla npHHuMacM Takoe
snauenne Rfro= (R/rg)ax, NPH KOTOPOM JAajblicilliee BO3-
pacraune Rfro cepx 3unauenus (R/rp)ax Aaer yMeHBIICHHE
sHayeHut g; Ha 1 Y% no cpasHenuo ¢ ¢;, COOTBETCTBYIO-
mwHM R/rg=>500. Ilpu atom (R/rp)ax=200, oTKyda nasa Bcex
anauennit T/ro, nemawmux B npegeaax d5<T/ro<d00, Ruyx=
=250 ry (puc. 10). Taxkum oGpazoM, ecaH ACHCTBHTEALHOE
sHauenue R Oyaer B npegenax ©0>R>250 ry, TO npu
pacueTe MOKHO MNpHHHMaTh R=Rpscu=Rau=200 ry, TaK
KaK 3TO JONYIIEHHEC BHECET B pacuer OWIHOKY, paBHYI HJIH
menbuie 1 %.

UtoOul onpeaeiTs 3Hadciiie akKTHBHOro pajanyca Ko-
Joaua (ro)ax, PacCMOTPHM 30HY (HABTPALHK TY, 4TO H IPH
onpeaenennu Ty, HO noJjaraeM 3HAYCHHA ro NepeMeHHLI-
mH, a T, R, H—nocrosunumu (puc. 11). byaem nocrenen-
HO YBEJNHUHBATL 3HAUEHHS pajuyca KoJoila Of HyJas J0
Kakoro-to GoJblloro noJgoxmuTteanioro 3navenus A. Ilpu
STOM 3HaueHHsd ¢, TAKKC YBCJIHUHBAKOTCH N0 3aKOHY, CXC-
MaTHYIO npejacTanaeHHoMy KpuBoii ¢y=f(ro). Ilpn Hexo-
TOPOM 3HAuYeHHH paauyca Koaojaua ro=(ro)ax 3HaAUCHUE
NMPHBEAECHIOro pacxoia pasHo (¢1)ak, HDPH KOTOpOM pas-
HOCTE

{‘?l},.u=_,._“‘ (1) an=Aqg, [1_5]

Mana 1 el MoMKno npenedpeun. 3uavenue (q,}rf,.i 3ABUCHT
or R u T sojonpoinuaemoro caost, Ecan npunars

(ql},rﬂ____.1.= L?’)ruzm' TO npn R=300 {ql}l‘u-‘:."l =lr[.T-ffrU!' Rllrrﬂ}
(9



Puc. 11. HMs3meneHHe pacxoia q

'?il' ‘Iﬁi_. f B 33BHCHMOCTH QT PaaHyYCd KO-
'1-.:;-F e JA0AUE o
[ - ”| || Il 1l /' — acHMNTOTA; 2— KpHEaN HANODOB;
s el T 3 —smopa qi=i (rz).
et w .
L S N | U g

gg: . e -.:_gm F=q01 y =il , F=g002
g e 02/
& 0002 4008 Q017 §ve QM8 0040 Q0% {8 QNED Q200 4G 4280 Q320 Q360 G400 GMG G480
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(taGa. 3). Hdas onpepenenns 3uadyeHHi (ro)ax Kak QyHk-
uun ot R/T obosnaunm uepes b anauenns ro/R, uepes B —
COOTBCTCTBYIOUIHE UM ¢y, uepes I’ —ro/T. CoctaBum TalbJiH-
iy 4 u 1Mo ee AauHLIM NMOCTPOHM CEeMEHCTBO KPHBHIX [ Kak
dyikunn ot b u B/b (puc. 12). Ycaoeuo cuntaem 3a bax
TaKHC 3HadeHus rof/R, npH KOTOPHIX AAA PasjaHuHbLIX KPH-
BoiX [ otnowenne B/6=1000, 1o ecTh OTHOWEHHe NPHBC-
JEHINOro pacxojia ¢, K paiauycy KoJaoala-CKBaAHHBL g, Bbl-
paxennomy B joasx or R, pasno 1 000. [lo moayuenibiy
JaHHBIM onpejessieM B 104X oT 3unaucuus R (ro)ax KO-
JOAIA-CKBaxKHNLI B 3asucumoct ot R/T (puc. 13).
[IpuseachHusie Tabanus o rpa@HKn NO3BOJASIOT NMPH OIl-
penenenun kKospHuHenron (GuALTpalln W pasMcpos aK-
THBHOIl 30HBI TPYHTOBOro MNOTOKA HENOCPeACTBEHHO HC-
noJib30BaTh 3TH MaTepHajnl 6¢3 NMPOBeACHHsA CNCUHAJBHLIX
HCCJe10BaHHH W pacueToB. Kpome TOro, €CiaH H3BeECTHA
BOAONPONHILACMOCTDL I'PYHTORB, TO OHH Mo3BOJIAT UII|’H",«TH‘JIHTh
NeOHT B HECOBepIUeNHble CKBAM{HHBLI-KOJOAIL NpH Halop-
HOM M Oe3HanopuoM ABHIKCHHH (QHALTPaILHOHHOrO TNOTOKA.

YIAK 631.6:626.86

ONMPEAEJEHUE NPOHUUAEMOCTH
BEPTUKAJIBHO-HEOJITHOPOJIHBIX T'PYHTOB

B. A. HOHAT, aoktop TexHHuyeckux Hayk, npodeccop
dernunzpadcenuill ceAbCKOXOIANCTECHHOIL UHCTUTYT

Paccrosinyis  mexay apenamu oObMHO ONPEACTAIOT B
NPCANOJIOKECHHH, YTO JAPCHBI VKJAAABIBAIOT B OAHOPOLHEII
rpyur. Oanako npuMeHenue Takoil pacueTHoil CXemwl NpH-
BOAHT K 3HAUNTCJbHBIM OUIHOKAM, TaK Kak eCTCCTBEHHLIC
PPYHTH, Kak npapujao, neoanopoiusl, Haunboaee pesko me-
OAHOPOLIOCTL BhipadeHa M0 BCPTHKAJM, NO3ITOMY YTOUHE-
ITHE pacyeToB HA OCHOBE yueTa TAKOI'O THNA HEOAHOPOLHOC-
TH NPEACTaBASeT HaHOOAbUINA NPAaKTHUECKHH HUTEpCC.

Apropom pazpaloraHa MeTO/AHKa W anmaparypa, Aalo-
H1as BO3MOKHOCTh ONPEACAHTL KOUHIYPALHIO 3MOPLI NPO-
IHHLACMOCTH  BEPTHKAJALHO-IICOJIHOPOANBX  TPYHTOB H, B
YACTHOCTH, MPOUHILACMOCTL OTACABHEIX CJIOCHB IOPH30HTA/b-
HO-CJIOHCTOrO0  BOJOHOCHOrO HJH cyXoro nJjacrtop (nyrem
HAJHBOB BOALI B IPYHTOBBI KOJOEL). _

Teopernueckue ocHosbl mpeanaraemoro meropa. Haubo-
JIee paclipocTpaHen B NpakTHKe MeJHOPaTHBHBLIX H3BICKAHHI
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MeTOJi BOCCTAHOBJEHHA YPOBHEH B rpyHTOBOM KOJOALE MOC-
J¢ OTKAuKH, TaK KaK OH NpOCT, AOCTYNeH, HeT HEOOXOLH-
MOCTH B JUIHTEJILHEIX OTKauKaX, rpoMo3ikom 000pyH10Ba-
HHH H Ap. Pacuernbie dopmydibl ObIIH MOJAYYeHBI Ha OCHO-
BAHHH HHTETPHPOBAHHA ypanHeHHs BojAHOro OaJjaica H pas-
pelenHst NMOJYyUeHHOr0 pe3yabTata OTHOCHTEJNbHO KO3I(Q(H-
uHeHTa (HIAbTPaLHH.

PekoMenayeMelil MeToj aBTOp TakxKe OasHpyer Ha HC-

Mo/Nb30BAHHN ypaBHenHs BoAHOro Gananca (uo npu pabore
FPYHTOBOrO KOJIOJALA B YCJAOBHAX BEPTHKANbHO-HEOAHOPOA-

HOrO TPYHTa) M HEKOTOPBIX cBoifcts norenmuana H. K. I'n-

PHHCKOTO.
[Morenuman H. K. T'mpuinckoro MoxHuo 3anucatse B ABYX

P4BHO3HAYHBIX thopmax:
h

b= k.(h—2)dz=
i

h h

S kdzan - (1)

0 0

[leppasi dopma zanmcu morenunana aana H. K. -
PHHCKHM, a Bropasi — aBTOpoM (00e npH TeueHHH MOTOKA
NMPOTHB MNOJIOXKHTENBHOrO HaNpaeJeHHs ocH alcumce),

Ecnu nuddepenunpyior no & morenunan H, K. Tupuu-
CKOTO, TO TOJAYHYAIOT:

h

dpjdh= § hdz=F, - (2)
0

B npapgoit yactH pupaxkenns (2) CTOMT nJollaab 3MOPLL
NMPOHHLAEMOCTH, TO €CTh IepBasi NPOH3BOJAHAN 1O i OT TO-
renunana H. K. 'mpuucroro pasmna niomanu 3nMiOps Mpo-
HHILAEeMOCTH.

Ecau anddepeHUHpYIOT no A JeBY0 H NpPaBylo 4acTH
BeIpaxKenus (2), To noavyaioT:

d2D|dhi=ky, (3)

rie kn — 3HayeHHe TMPORNMUAEMOCTH Ha CROGOAHON NMOBEPXHOCTH MOTOKA
(B TOYKe MepecedcHHA ee ¢ BEpTHRAJALIO N).

Takum o6pa3oMm, BTOpast NPOH3BOAHAA OT MOTEHIIHAJA
H. K. I'npunckoro no it ects kosdpduuient pHALTpaUHH Ha
cBOOOAHOIH noBepxHocTH nortoka. Jluddepenunaibioe ypan-

74



HeHHe BojHOro OaJsanca [NIPpH NMHTaHHH NOTOKAa 3a cYeT HH-
tpH.'FIhT]}EI-I.HH HIH BOJAOOTAa4YH, KoOrja pacxong Hapacraer
Nno HaNpabBJACHHIO K KOJOAUY, HMeEET fﬁEﬂ}'lﬂmHﬁ BHI-

(nD?/4)dh=Qd! (4)
rae D = anaMerp IpyYHTOBOro KoJojua.

[Ipn ABHIKEHHH NOTOKA B BEPTHKANLHO-HEOLHOPOJHOM
rpyHTe (COBEpLICHHBIH IPYHTOBBIH KOJIOjA€ll) 3HaYeHHe
dn(Pp—Ds)
Q". 2in(Rfr)—1 ' (®)

rae Py — 3nauende norenumana H. K. Tupunckoro na KoHType nHTa-
HHfA; @, — TO #e HA KOHTYpe ApeHHpOoBaHHA, K — PajHyC [NeNpeccHH;
r — pajuyc Kojaoaua.

C yuetom dopmyan (5) Bolpakenue (4) nNpHHHMACT
CACAVIOULHA BH: "
aD? d1(Pa—Pa)

== 4 ©)

[Tocsie onyckauHs ypoBHEH BOALI B KOJO/lle B pPe3y.ib-
TaTe OTKAYUKH HAUHHACTCH HX BOCCTAHOBJEHHE 3a CHET IPH-
TOKa BOJABLI M3 30HLI ApcHupoBanust., I BHMKCHHE NMOTOKA MOAL-
YHHEHO 3aKOHOMEPHOCTAM HEYCTAHOBHBIIErOCs JIBHKCHHS B
nojy0ecKoOHEUHOM MacCCHBe, TaK KaK Hapsily ¢ H3MEHCHHCM
rayOHIB BOAB A B KOJOALC H3MeHseTcs H 3HayeHHe K,
TO €CTh 3HaMeHaTe b NPaBoil yacTH Bhipaxenus (6) Taxie
nepemMennas Beanuuna, as ynpouieHns AajbHeHUIHX Ore-
pauHili NpHHHEMAIOT, YTO Ha MNPOTANKEHHH BCEro MnepHoja
BoccTanosJaenns yposneit ot by go he (hy<<h<<h,) snauenue

a=2In(R/r) — l=ayp=21n(Rep/r) —1, (7)
rae Rcp— cpeaHee 3HAYCHHE pajnyca aenpeccHit sa nepHol Habawo-
AeHHA.

[Mpunsitne ycaobua (7) BLI3LIBACT HEKOTOPYyiO HETOY-
HOCTb B Pe3yJbTaTaX, KOTOPYI YCTPaHAOT B AajbHEHUIEM.
C yuyetom ycaoBus (7) soipaxenue (6) npuHHMaeT BHA:

AP 4
L dh=—— (P — D) d. (8)
ép
O1kyaa
dt/dh= Al (Pg—Py), (9),
rue ] A=ﬂcpﬂiflﬁ'. (1)
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Hudpepenunpya suipazkenne (9) no f, umeT (¢ yue-
TOM, 4T0 @) =const) nocie npeobpazopannii:

%1 {ch I 2
B e ( ) . (11)

dh® ih

Ecau npoauddgepenunpopars pupaxedne (11) eme pas
no f1, 10
e d2cfa, [ dt \ 2 1 dt di  ddy

; (12)

e fid dh? dh /l T ah  dh® dh
Pewast (12) ortuocuredasito d?@,/dh?=k;,, noaydaior

dicpy, Ad*tfdh3—2(dt/dh - di* jdh2-dDy fdh)
dit T (di{dh)?

(13)
C yuerom ycaosusa (11) Buipaxkeune (13) mMomer OBITH
NpHBEACHO K CJeLYIOLleMY BHAY:

d2by, Ad-"‘!fdh“- dijdh—-2( d%[dh? )
dhz~ hT T (dt/dlt)?

—AF(@t), (14)

rjiec
dt/dh®.di/dh—2(d% [dh*)?

(dt/dh)?

F (6) : (15)

Koadduunent puaprpauun B moboii Touke, OTCTOALLE
OT JIHa KOJIOANA 1Ma paccTOAHHH /i (no BCPTHKAJH), MOXKIO
MOJYUHTL Kak KOMOHHALNH M3 NPOH3BOJAHEIX NEPBOro, BTO-
poro H TpeTLero NOpPsAAKOB (110 [ WJIH 110 /1) oT 3aKoHOMep-
HOCTH h=1)({), npeacTaBjdloOlICii ypaBHeHHe KpHBOiI BOC-
CTAHOBJACHHS }’[}DBIIEFI BO/bBI B KOJOILUC I0CJIe OTKadKH.
Takum obGpazom, KpHBasi BOCCTANOBJICHUS YPOBHEH CJIYIKHT
HCTOYHHKOM HH(OPMaUHI © NPOHHILACMOCTH B OTACIbLHBIX
TOYKAX 30HBI, npoleraeMoil 3epKajoM TIPYHTOBLIX BOJ| B
Mpolecce BOCCTAHOBJACHHA YPOBHEH,

[Toayunts anaqorH4nyio 3aBHCHMOCTh MOYKHO M UCpe3
npoH3BoAHble dhfdt, d*hjdi?, d*h/df: ognako HCHOAL3OBATD
ee JJIst NPakTHYeCKHX ueJief DoJjiee Ca0KIO, YeM 3aBHCH-
mocTh (14): ny:kua ouenb TO4YHasi annapatypa JAJs MHoJc-
BLEIX H3MCPCHHH.

Texuuka usmepenunii u 00padorTKa NnoJeBLIX MATEPHAJIOB,
3uauenue F(f), sxoaauee B dopmyay (14), moxuo BeIpa-
3HTHL 4CPEe3 KOMOHHAILHIO MPOH3BOAHBIX BBICIIHX MMOPSAKOB,
Has Haxoxjenns: X TOUHBIX 3Ha4delHuil HeoOXOoAHMO 3HATh
YPaBHEHHH KPHBLIX BOCCTANOBJCHHA, DTH YPpaBHCHHA HEH3-
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BECTHLI, MO3TOMY MNPHMEHAIOT MCTO/AB NPHOJHAKEHHBIX Bbl-
ypeaeHHuid, TOUHOCTL ONPCACACHHSI NPOH3IBOAIBIX PE3Ko Ma-
Jlaer 110 Mepe yseauucHus Hx nopsiika. Kpome Ttoro, non-
pasku B QopmyJax A BHIUHCIEHHS NPOH3BOJAHBIX Bbipa-
JKAWTCA yepes nNpoH3BoANbie eute 06oJce BLICOKHX MOPAL-
KOB H elle MeHee Toulo onpeie/iseMBblX.

ABTOpPOM NpeAIOKen CAeAYIOIWHA NYTh PCLIeHHs 3TOIG,
Bonpoca. K3 yeaosusi (11) MOMXHO OmpelesinTL 3HAYEHHE:

db, d*t [dh?

rae [ — naollajb SNOpbl NPOHHLAEMOCTIL

Buipa:keune (16) He coaepHT NPOH3BOAHBIX TPETLErO
NMOpAAKA, MOITOMY 3HaueHHe 3MIOPLl MJOWIAAH TPOHHILAe-
MOCTH MozKeT ObITL omnpejeneno OoJiee TOUHO, ueM 3MIOPbI
[IPOHHILAEMOCTH.

A9 BulMHCIEHHS NPOH3BOAHBIX HEOOX0AHMO MOJYYHTE B
MOJEBLIX YCJAOBHAX WHpPOBble paabl {=y(h) H, HCNOJL3YA
dopmyast  auddepeHuHpoBaHHA  MUCIOBLIX PAAOB, HAHTH
NPOU3BOAHLIC [ICPBOrO M BTOpOro nopsaika. Ecam He BBO-
JHTh NONPAaBKH Yepe3 IPOH3BO/HbIE BLICWHX INOPAAKOB, TO
3HavueHHe NepBoil mpousBoaHoll B Touke (M, fn), pa3bH-
Basi MHTEPBaJ/ H3MepeHuii 1a pasubie OTpe3Ku A, HAXOUAT
1o (opmyae: |

{'n=(lns1—Etn-1) /24N. (17)

Bropylo npoH3BOJHYIO B 3TOH TOUYKe ONpelesioT Mo
hopmyae:

1= {fn+2_2fn ¢ fﬂ—ﬂ},‘{4f1hz, [13}

B dopmyaax (17) u (18) Ak — war mnamepeHuit i no BHCOTE;

In-2, In-1» fnsy M [npz—3HAYCHHA [ B COOTBETCTBYIOLIHX TOYURAX,

vaaacHuslx #Ha 2 Ah, Ah or TOuKH, B KOTOpOil OnpeAeisioT NPOH3BOA-
HY10,

C yuetom ¢opmya (17) u (18) Buipaxense (19) M0KHO
nepenucaTh B BHAE:

ddy, (Insz—2t, +ln-2)
— T Fh_=‘rq 2 o
(fns1 —fn=1)

- =AF(t),  (19)

riac
l‘1=.~|—2_2fr| +rn-2

”ﬂ+1“’fn—llg

Fi(f) = (20)

Beoas B DBLUM jauubie nojepblx H3MepeHHH i TMpo-
BOASt BblUHCJCHHE. MO COOTBETCTBYIOLLEH NMporpamse, noJay-
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yaloT 3HaueHHe IVIOUAAH 3MIOPLI NPOHHUAEMOCTH, COOT-
BETCTBYIOIICE BLICOTE /i MOJABLEMa YPOBHS BOABI B KOJOJUE.

Kak yKa3biBaJoch, NPH BbIBOjAC pacueTHBIX (opmyn aB-
TOp MPHHSJ, YTO 3HAYEHHE & PABHO dcp, TO €CTH

a=2In(Rjr) —1222 In(Rep/r) —1. (21)

TaKkoit mpHeM TNPHBOAHT K MCKaxenuio smopbl Fp, TaK
KaK OpJAHHATHl €e¢ HHKHeH YacTH 3aBLILIEHBl, a BepPXHCH —
sanmKensl, TOUHO pewintb BONpPOC O 3HaueHHH R npu QHIb-
TpauHH B BEPTHKAJIbHO-HEOJAHOPOANOM TFpyHTe T[OKa HE
NPeACTaBJAAETCH BO3MOXKHBIM., ABTOpOM noayuexo NPHOJH-
JKeHHOe 3HayeHHe @, KOTOpOe PeKOMEeHIyeTcs HCHOJb30BaTh
BIpedb A0 mojyueHHs OoJiee TOUHBIX BbipaykKeHHH:

a=084+556(h—M)/(H-N), (22)

rae H — paccroande ot 3abost A0 NOBEPXHOCTH TPYHTOBHIX BOL; h—
rayGuHa BOAE B KoJojue; /iy — nepBoHavaablas rayb6una BOAL B KO-
Jdoaue (mocsae OTKauKH).

C yuetom dopmyas (20) suauenne A B ¢opmyae (19)
BBIUHCJIAIOT CJeAVIOLUHM oDpasoMm:

A=aD?/16=[0,0525+0,35(h—h)/(H—hy) D% -  (23)

Ecan Bpema H3MepsiiOT B CeKyHjax, To pPasMepHOCTb
Fy(f) paua (c'). Ilpu uamepennn D B cm [, umeer pas-
MepHocTk (em? ¢1).

[IpoBepKy NpHHATOrO 3HAUCHHA @ MOXKHO OCYLIECTBHTDL
no caeaymouen popmye:

a= (16/D?) (P — D) (di/dh).

[Tocae onpejpenenus suauenns a no dopmynae (22) u
NOJYYEHHA NpeJABAPHTEJNbHLEIX pe3yJabLTaToB BhIOHpaloT 3Ha-
yeHuss P, u di/dh B COOTBEeTCTBYIOUIHX TOUKAx H oOIlpeje-
ASIOT Pz MyTeM HHTEPHOAALUHH NO KPHBOH Pi=q2(h).

Annaparypa ¥ npoH3BOJACTBO NoJeBbix uamepenui. Kax
YKa3blBaJOCh, AJS NOJYYCHHS AaHHBIX O INPOHHILAEMOCTH
30Hbl, KOTOpYIo npoberaer 3epKaJo BOAbLI B IlIpoliecce BOC-
CTaHOBJICHHA VpoOBHEH, Heo0X0AHMO B MNOJEBLIX YCJIOBHAX
NOJAY4YHTb AHCKpPeTHBIE UHpoBbie psaanl {=q(h) u 3arem,
npoAnddepenHpoBaB HX, NOJAYYHTL 3Hauenue Fr=q,(h)
B Ka)»<J10H TOYKEe KPHBOIi BOCCTaHoBJIcHHHA YpoBueii. Buibop
psioB t=up(h) n onepHpoBaHHe TNPOH3BOJAHBIMH difdh,
d3t/dh?, a ne dhfdt w d*h/d{® Bui3Bano TEM, YTO H3MepeHHE
{ npn ¢uxcHpoBannom /i ¢ nOMoOULbIO HMeIoLLelics anmnapa-
TYPBl MOXKHO NPOHM3BOAHTL (GoJiee TOHHO, ueM H3Mepenue h
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Puc. 1. Onpenenenne toued- Pue. 2. Onpejencnne  noTesinala
HOTO 3HAUYEHHN R. H. K. I'upuucKoro B 3aBHCHMOCTH OT

NOJIOHKEHHS BOAOYNOpA.

npH ¢uKCHpoBanHom f. B KauectBe H3MepHTeJLHOH anna-
paTyphH NPHMEHSIOT INTAHTY € MATHHTHBIMH KOHTaKTaMH,
pacnoJioKeHHBIMH uepe3 o cm (Ah=0 cM), KOTOpyw OIyc-
KaloT B TPYHTOBHIT Koaozew. [locsie noumxkenHs ypoBHEH
OTCHET BpPEeMeHH NPOH3BOAAT JMABYMS HaCcTOTOMEpamH, KOTO-
pHIE MEpPeKJIUalT € OAHOrO Ha APYroH nocje OKOHYaMHi
cueTa Ha OJHOM HHTEpPBaJIc H Mepexojie Ha caefylolni, 3a-
MHCh (PHKCHpYeTCA H Jerko CUHThIBAeTCs TEXHHKOM, BelLy-
mwum nadaogenus, Ilraura u npubop Aas H3MEpPeHHS Bpe-
MCHHBIX HHTEPBAJIOB CKOHCTpYHpoBauul JabopaTtopHeii aB-
roMaTHkn CesHHMHT uM.

[ay6HHy KoJojlla Ha3HauyaoT B 3aBHCHMOCTH OT IyOH-
HBI YKJaAKH JPEH M TCOJOrHYECKOro CTpPOeHHs HCC/eye-
moro Maccupa. HMapectho, uto B 30HY, pacnojioXKeHHyio Nnoj
JIpeHoii, OCHOBHANA 4acTh pacxoja IocTylaer H3 cjaocs, He-
MOCPE/ACTBCHHO MPHMBIKAIOWIHX K JipeHe (aKTHBHOH 30Hbl).
OO6bluHO ee MOUIHOCTh paBHa J3...4 JACHCTBYIOUWHM HAIO-
PaM B CEPEIHHE MEXJAPEHDBA. HD-EH,U,HMDM}’, HCXO0JiAd H3 3THX
cooOpaeHui, H cJaelyeT Ha3HauaTb pa3Mep 30HB BOCCTa-
HOBJICHHA YypoBHeH. B cayuae nojictHiaaiHs Melce NPOHH-
HUaeMBIX CJ0EB OoJiee MPOHHLLAEMBIMI KeJdaTeJbHo MPOHTH
BeCh XOpOIIO NPOHHUIACMBIH cJ0if H JOCTHUL BOJAOYMOpaA.
Ecan 370 HeBO3MOKHO, HEOOXOAHMO VUHTHIBATL pPacxoj ue-
pes3 Ano Koaoaua (Torja pacuerunie (GOpPMYJipl MPHHHMAIOT
HecKkoJibKo HHOH BHA). YUem Godabiue sarayodsen 3alboif Ko-
Jojla, TeM MCHBIIC 3HA4YE€HHC JOJH PECEG,’.’LE qyepes AHO B
obuem pacxoje # Tem fogee TOUHBL Pe3YALTATHI, TOJAYUCH-
HBIC 110 GOpPMYJiaM, BLIBCACHHBIM A5 CJyuas COBCPLICHIIOIO
KOJIO/L1La,
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Onpenenenne pacuerHblX mnapamerpoB no Trpauxy
Fr=aq;(h). Ob6paGoTka pe3yJbLTATOB MOJEBLIX H3MepeHHi
Ha IBLIM uau Apyrux CYCTHBIX YCTPOHCTBax B KOHEGUHOM
cuete aaer smwopy Fr=¢,(h) na unreppane, npoberaemMom
3epKaJioM FPYHTOBHIX BOA B KOJIOJLE B npoliecce BOCCTaHOB-
JeHnus yposhefi. 3nauenue F;, ne ¢urypHpyer B pacyeTHbIX
dopmyaax. B nux Bxoaut anbo suaucine Py, au60 Ko3P-
(hHuHEeHT (HAbTpallHH (ero TouewyHoe WJH TOCJOHHOe 3Ha-
yenne). [losTtomy nokaxkeMm, Kak onpejensior napamerps
H Dy

[Tpeanosoxum, UTO B pe3yabTaTe NMOJEBLIX H3MEpeHHi

nosyuen rpagpuk Fro=q,(h) (puc. 2). Touka A coorBerct-
ByeT HauaJy BoccTaHoBaeHus yposHeit (h=h,), Touka B —
OKOHYAHHIO BOCCTaHOBJCHHA (Korda h=hy=H), rae H—
MOUIHOCTH BOAOHOCHOIO IIACTA (OTCYHTBLIBACTCS OT BOJLO-
ynopa HJaH OT 3a00f1 KOJiojlla B CJyuae €ro HecOBEPIUCH-
CTBa MO BCKPLITHIO naacta). Hauwaiapioe 3naucHHe MOXKET
O6uiTh Haliaeso no ¢dopmyae (16), ecan BOCNOAL3OBATLCH
3HayeHHeM MepBoil M BTOPOil NPOH3BOJHOH, BLIMHCASIEMbIX
A5 KOHUEBBLIX TouekK paaa HaGawoaennit. ITlpeanosoxum,
yTo B TOuke A 3navenue Fp pasno Fy,.

3uauenue Fp, onpeaenasior no cJjaeaymwouleil dopmyde:

Finy=Atn (En)? +

B /ABYX KOHIEBBIX TOUKax MpPOH3BOJHBLIC ONpeieqasior

no cneudaabHuiM GopmyJiaMm. B navaae uurepBansa Aaa To4-
KH hi=Hh; uMeem:

b, =0,05 (Ah) =t (=21, + 13ts+ 1713—91,), (24)

. =0,005 (AR)=2(1 15f, — 116, — 12445+ 118(,— 18(5). (25)
ITns ToukH h=h,+Ah nmeem:

b ean=0,05 (AR) =4 (118,431 +7t3), (26)

|':1+M: == Cl,{}ﬂﬁ {ﬂ}!}_zfﬂﬁh — ?Gn‘g — 84134 58& +
+ 15¢5+ 2ts). (27)

Ananornuno aas ABYX KOHIeBBIX TOueK HHTepBaja H3-
Mepel Hit:

thsean=0,05(AR) 1 (1 1{,—3lny— Tlh—a—1n-3), (2%)
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"
ty AR = D:Uu":-’ {,jh}—ﬂ [ T BE}fn S ?6!11-1—" 841:1—2“"
—581‘;1-,3— !Efn—-i_'gfu-—ﬁt (29}

i',r;==ﬂ,ﬂ'5 I:ﬂh}_’ {2lfu - ISIe;ri--l, - l?fn—z‘}‘gfn—ﬂl' {3{”

i
the=0,005 (AR)=2(115¢,+ 116,y +124f,_o—
—llﬂfnna—ﬂf}fn-rFIBfn_a]. {3]}

B octanbnpix Toukax mntepsana (he—h;) anauenue F)
onpejeasior no gpopmyae (19).

3nas 3Hauenus Fj, B KOHUEBHIX H NPOMEIKYTOUHBIX TOY-
Kax HuTeppasa (hs—h,), crpoar rpadpuk Fp=q(h). Ipa-
(PHK MOXKHO HCNONL30BATH /IS MOJYUYEHHS MapaMerpoB P,
H Ry (hh<<h<Chs,).

3uauenusa k, npu naanunu rpaduka F,=q; (h) onpeje-
JHTH Hecaoxuno. Mexoas ua Toro, urto

k= d2®/dh2=dF,/dh, (32)

3HauelHe k, MOXKHO ONMpeleNHThL KaK TaHreHc yraa, o6pa-
3yemoro kKacarteabHoH B Touke (hy, Fp) ¢ ocwio abcumce
(puc. 1), uaum BuIGHPAs BO3MOMKHO MEHBINHIT HHTEpBaJI
MEeKAY TOUKaMH An_y=h—Ah u h,=h+Ah, no Gopmyane:

Rn= (Fnean— Fiu-an) [2AN, (33)

rae FreAn w0 Fn_An— 3uavenns Fy p toukax c aGeumccamu (h+Ah)
H (h—AfR),

Kak yxaswviBanoch Beiwe, rpapuk Fp=¢;(h) nocrpoen
B NMPEANOJOKEHHH, YTO OTCUCT 3HAYEHHN h TIPOH3IBOLAT OT
Bojloynopa (B cjay4ac COBEPIICHHOIO KOJIOALLA) HAH OT €r0
3abos (B cayuwae necopepuiennoro koJaojaua). Tak kak 3Ha-
ueHHs Py onpepensior no hopmyae:

h
®= \Fudh, (34)
0

To miaowaas ACHAB (puc. 1) ecrn (Py,—Py,) — PA3HOCTh
norexunanor H. K. T'npunckoro (npm pacnosioxennu BoJ0O-
ynopa Ha paccTosiiud fi; B nauane mnepuopa HabJioaerHil
HIH hy B ero xouue). [Mpu ¢puapTpaunonusix pacuerax ro-
PH3OHTAJLHOTO JpeHazka B psjle cjaydaep HeobOXoinMo Oll-
peaesaTh snauenue norvennnana H. K. Tupunckoro ne or-
HOCHTE/IbHO MEHCTBHTEALHOrO BOJOYNOPA, a OTHOCHTEJLHO
HEKOTOPOI TrOpH30UTAALIIOH NJAOCKOCTH, TpoXoidauleil uepes
HEHTP Apenbl (HampuMmep, NpH NpHMEHCHHH MeTola Gpar-

6 3akas 601 81



MEHTOB, KOrja MPHHHMAIOT, uTO 30HA, PACHOJIOKEHHAs BhI-
e 3TOM MNJOCKOCTH, ABAAETCH 30HOH cpoboanoro mnoToka,
a Moj MJIO0CKOCTHIO — 30HOIT HamopHoro notoka). Haauune
rpadpuka Fp=w¢(h) aaa sonn HabaOAeHHI hy=h<h,,
rae hs<H — MOIHOCTH BOJOHOCHOrO MJjacra, JaeT BO3MOXK-
HOCTh PelHTh 3Ty 3ajauy. Pemcnue HaxXoAAT CJACAYIOUIHM
obpasom.

[IpeanosoxuM, 4TO B TOM € BOJAOHOCHOM MJjacre HY¥K-
1o onpexesnts 3nauenne norenunana H. K. IspuHckoro
HEe OTHOCHTEJBLHO BOJIOYMOpPA, PACNOJOMEHHOro Ha TrayOH-
He h=H (npH HeMOHH}KEHHOM YPOBHEe IPYHTOBBIX BOI), 4
pH pAacnoJOKeHHH ero Ha ycjaosuoi raybune b ot CBO-
Goanoit nmosepxnocTH, UtoOul HaliTH peleHHe, CcHauaJa
HYXKHO 3KCTpamosanpoBaTk Kpusyo Fp=aq(h) mo ee 3Ha-
yeHuil, coorpercTByiomux h=H (puc. 2). 3arem mno ocH
aGeunce BJAEBO OT TOUKH C OTKJajbiBacsm TJyOHHY YCJOB-
noro Bojoynopa b. U3 konia toukn D orpesxa CD=b
BOCCTaHaBanBaeM nepnengukvasap DE no ero nepeceyenus
¢ Kpupoit F,=wq;(h) B Touke L. 3artem uepes Touky L
MPOBOJAMM TOpH3OHTAJABHYI0 npamylo EK. B pesyiabrate
storo or obumei naomaaw DEMC Oyjxer orceucHa INiO-
maiab EMK (3amTpuxoBanHas na puc, 3). Ilaoumanp sToH
thurypsl ecth 3nauenue morenunaja H. K. I'mpunckoro or-
HOCHTEJbHO BOJAOYMOpa, pacnojozkenHoro Ha raybune b
oT cBOOGOAHON NMOBEPXHOCTH NOTOKA,

Ecan nepemecTHTh Hayajo KOOPAHHAT B TOUKy L H
PacnoJoKHTh OCh abCuHce BAOJB JHHHH EK, TO MOXKHO onpe-
JNeJuThL 3navenne norennuana H. K. ['mpunckoro othnocu-
TeJBHO BOJOYNOPA, PACMOJIOKEHHOro Ha paccTosiiii b OT
MOBCPXHOCTH I'PYHTOBBIX BOJ, H B ApYrux Toukax h'=h—o>b,
OTCUYHTHIBACMBIX OT HOBOro (ycJoBHOro) BOJOYMOpA.

Ecain nposkerpanoanpoBaTh KpHByI0 Fp=w;(h) Baeso,
TO €€ HavaJgbHas TOYKa JOJKHA COBMagaTh ¢ HAYaJoM
koopanuat. Takum oOpasoMm, pacnoaaras KpHeod Fjp=
=ip; (/1) ¢ ydacTKaMH 3SKCTPanoJsiilHH, MOXHO MOJYYHTb
HHTEpeCyIoulHe 3nauenuss @;, OTHOCHTCJLHO  BOJOYNOPOB,
pacnoJjioxeHunlXx Ha Joboit rayéune b or cBobojauoi Mo-
BEPXHOCTH MOTOKA, B TOM HYHCJAC M PACHOJNOMKEHHe BOLO-
yrnopa, NpH KOTOPOM BEJH TMOJICBLIE HCCIACIOBaHHS,

Onpeaenenne KoopauHar kKpusoit Fp=q;(h) Beau c
HCMOJb30BaHKeM 3Haucnua a no QopMmyae (23).

Tenepn, snasn s3navenus Py, P, u difdh (B COOTBCTCT-
BYIOULHX TOYKAX), MOMKHO [POBCPHTL HPABHJALIOCTL I1PH-
HATHIX 3HAYCHMH .
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Pewas Bweipaxenne (6) oTnHocHTENBHO 3HAYCHHA a,
HMECM.

a=2In(R/r) — 1= (16/D*) (Pu—Py) (dt/dh). (35)

OG6niyno Boiuicaentvie no gopmynam (22) u (35) 3ua-
YEeHHS OTJHYAloTCH He3nauuTeabHo. EcaH  HMeer MecTo
GoJibioe pacxoxjienne, HeoOXoJAHMO [EepecyHTaTh 3Haue-
HHA a no popmyae (35).

YAK 532,046

PACYHET PE)XHMA YPOBHSA F'PYHTOBBIX BOJ1
HA ME)KJPEHLE OCYLUHUTEJIBHO-
YBIAKHHTEJIBHOH CUCTEMbBI C MOMOILBIO
YPABHEHHSA BOILHOTO BAJIAHCA

O. ©. WYJbIrHH, aoktop Texuuueckux Hayk
I. 1. BEJIOBA

Katununcnud noaurexnuneckuil UHCTUTYT

[IpoekTHpoBanHe OCYWIHTEALHO-YBJAANKHHTEJbBHBIX  CH-
CTEM CBf3aHO C pacyeTaMH Mo NPOrHo3y BOAHONO pexHma
KopHneobHTaeMoro cjosi. Boanslii peum MOUYBBEI BO MHOIOM
onpejienseTcsas ypoBHeM rpyHtoBuix Boja (¥ B), nosoxenn-
eM KOTOPOro MOMKHO YNpaBjisiTb C MOMOLLbIO JAPCHAXKHOH
CeTH: OTBOJA BOJly JApeHameM — ciHmKars ¥ B K ocywarb
MOYBCHHBIN CJIOH, MoJaBas BOLY B JPEHAXHYIO ceThb (Ha-
MPpHMEpP, C MOMOIUIBLIO UJII030BaHHSA) — MOBLINIATL YPOBEHD
FPYHTOBBIX BOJ Ha MEIpeHLE H YBJAAHATL 3TOT CJIOH.
Ynpasaeune YT'B ocolGenno Bakuo B 301¢ H30LITOYHOrO
YBJAAMHEHHA, rjic TrpyHTOBbie BOJALI 0OLIYHO 3anaeraiot He-
rayGOKO H VHacTBYIOT B YBJAaXKHEHHH KOpHeoDHTaeMoro
cjIod nouBbl. B 3THX YCJIOBHSIX NPH AOCTaTOYHO XOpOILIeH
BOAONPOHHULACMOCTH NOUBOrpyHTOB (KO3(pdHUHEHT (QHIALT-
pauun £=0,5 M/cyT) KONIEKTOPHO-/IPEHAMKHYIO CeTh MOMKHO
HCMOJb30BaTh JAJIS YBAAXKHCHHA KopHeoOHTaeMoro CJof
nyTeM nojauu B nHee BoAH. [IpakTHKa oCymIeHHs I0OKa3sa-
Jla, 4TO HEyYeT NMOAMHTLIBAHHA OCYLIaeMbIX 3eMejnL Hanop-
HBIMH FPYHTOBBLIMH BOJAaMH IPHBOJIHT K HCAOCTATOUHOMY HX
OCYILIEHHIO. )

B nacrosiliee BpeMfi CYILECTBYET [POH3BOACTBEHHDBIH
ONBLIT OCYIIECHHS H IOYBEHHOr0 YyBJayKHEHHA Ha MNo4Bax.
BBICOKOII MIOTHOCTH H caaboifi BOAOMPOHHUACMOCTH C HC-
NOJb30BaHHEM TOHYApPHOro jApeHaxia H OC30TBAJILHOTO PBLIX-
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Aenua mnoussl Ha raybuny 06...0,7 M, MOBTOpAEMOro
yepe3a Kaxawle asa ropa [1,2]. IayGokoe poiXxjeHHe MOUBbI
ofJieruaectT OTBOJL BOABI B PAa3pbiXJeHHBI  MOANAXOTHBII
cNoii, a uepes Hero B 3aKpbiThie ApeHul. PhiXJeHne Takxke
cnocoberByer OoJee GHCTPOMY yBJAMHEHHIO KOpHeOOHTae-
MOro cCcJost Ha MEH{ELI}CIIhE InpH NoJAnouBcHHOM OPOIICHHH,
Boaa, nopasaemast B roHuapunie JApeHs!, NocTynaer B oc-
HOBHOM B Pa3pbiXJICHHBI CJ0M yepes ApeHayKnyio 3achiIky.

Pacuer pexumMa ypoBHsi TPYHTOBBIX BO/L Ha MEMXApeHbe
NPpH OJAHOBPEMEHHOM HHPHALTPAUHOHHOM W HANOPHOM MH-
TaHHH. YpaBHeHHe BoaHoro Gasanca Ha MexapeHnbe s
NpoMeXKyTKa BpeMeHH Af=1;—1;—; ¢ y4eTOoM MPHTOKa BOALI
CBEpXYy H M3 HalopHOro mJaacra, OTACJEHHOro cj1abonpoHH-
llaeMoit MpoCJOiiKoH OT NMOKPOBHOro naacra (pue. 1), HMe-
eT BHJL

05(h;+hy-1) =1
BB =B A= Mg o TR

[
Ho—=1/2(h;j+h;-,)
" kuBﬂt, {1}
Mg+Mknlk
rae hj, hj—y — ocpeanennsle anavenus raybunst ¢uaALTpaunonHOTO M0-

TOKAa B HAYade W KOHUe npoMexyrka spemenn Af=(;—ft;—, M; Ho—
Hanop B UHAHEM naacte, M; fiy; — 3HAUCHHA YpPOBHA (Hanmopa) BOIM
B jpeHe, M: B — MeXRIAPCHHOEC PACCTORHHE, M; L — OCpPeAHCHHOEe 3HAUCHHC
koa(phpuuHeHTa BOIOOTAAYH (HCIOCTATKA HACKIIEHHA); R, Ry — OCpPEAHCH-
HBEle suayenna xosdduunuenta PUALTPAUNRN BEPXHErD CA0H 1 NPONIACTK,
M[CYT; My, My— MOLHOCTH OPONJACTKA H TOAUIM nNog APEHOR COOT-
BeTCTBEHHNO, M, Mep=Hhy+?[a(ip—ty) — Cpeanas MOUIHOCTHL NOTOKA Ha
Mexcapense, M; fip — HayaabHag rayOlHA NOTOKA, M, Ep— OCPCAHCHHOR
sHagedie HWHOHALTPALUMOHNOrO NHTaHus IPYHTOBHX Boa (£0==0) HAH
HHTEHCHBHOCTL HCNApPEHHA ¢ NOBEPXHOCTH IPyHTOBKX BOoa (&£,<0), ale;
[=0,5 BB, m.=my+0,5 Bfj; — cpeaune gannsl nytd GuABTPALEH NOTO-
KOB B BEpXHEM nJjacrte B JpeHy COOTBETCTBEHHO CBCpXy Hn CHH3Y,
f, P — pacuerunie xoucranthl; d=1/[14 (8Lna/B)]| — kO3pPPHUHEHT
pucauectd; Laa=0,73mglg(2ma/ad) — duasTpaunonnoe conpoTHBIAeHne
Ha HecoBepIIeHCTBO Apenaxa; d — aAmaMerp apenn (8 cayuae KaHaaa
d=0,5 bg+ Nge; bp— wMpuHa Kauajga no auy, M; fgo —raylina BOAH
(M) B wem). 3a naockocth otcueta wnanopos f, fho, Hy fin NpHHATE
KpoBJA nponaacrtka (puc. l).

[Tpu Af— 0 umeem Auddepenunaspioe ypasHenue A
naxoxaenus YI'B na mexjapenbe:
uB(dh/dt) + Ch=eB+A. (2)
Peuiene 9TOoro ypaBHeHHs [PH HA4YaJbHOM  YCJIOBHH
h(0) =hy umeer BHA:
A-+eB
C

Ah=h(l) —my=
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Puc. 1. CxeMa & pacyery AHHAMBREH YPOBHA TFPYHTOBLIX BO1 NpH
DAHOBPEMEHHOM HallopHoM H -HHL[JH.‘II.-'l'[J;lIl]l{]llltu."n!. NMHTAHHH:
I — apena.,
/ A+eB _ Ct
+ \ hy— eXp{ ——— ) —my. 3

Moaumii aApyctoponuuii pacxoa apenst (M%cyr na 1 M
NOroHHoMi AJHHbI) HAXOAAT 110 (popMy.ae.

i Hy—h(t)
gl=pa=42 dt + m lJl-m kalR Kpl el
KnB [ A+eB
Mg+t R . &
A+eB Ct
- { b B~ )}
1 A+eB Ct )] .
+C ( ho— = ) exp ( = (4)

B ¢opmyaax (3)...(4) 3swauenns h(t), ho— ocpen-
Hewnble rayOouHab QHUARTPALHONIOro MOTOKa Ha MeXIpeHbe,
Al — npeppliieHe OCpejlHEHHOH  NOBCPXHOCTH FPYHTOBBIX
BOJL Ha/l YPOBICM BO/bl B ApeHAaX:

ke H, 2kmeptthy
= ey W R 1
0
Baa L L 2kmepat _ (5)
Mg+m.kalk [
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dopmyas (3) n (5) nossoasiioT paccuHTHIBATH AHHA-
MHKY TOBBIILIEHHSI H CHHJKEHHH OCPeHeHHOro YPOBHS I'PyH-
TOBBIX BOJ Ha MeXApeHbe H JBYCTOPOHHHI pacxoj ApeHbl
B 3aBHCHMOCTH OT THADPOTE0JIOTHYECKHX H KOHCTPYKTHBHBIX
napaMeTrpoB JApeHawxa (k, Ry, u, tn, myg, Lyg, B n Ap.).
B wacTtHocTH, OHH TNO3BOJIRIOT HCCJAEA0BAThL BJAHAHHE Ha-
NMOPHOCTH B HHMKHEM nJjacTte na padoTy OCYWIHTEJIBHO-YB-
JAXKHHTEJABLHON CHCTEMBI MpH HaJHUHH HJAH  OTCYTCTBHH
caabonponniaemoro npomaacrka (mp=0). llpu {—oc H3
dopmya (3)...(4) BeBegena ¢opmyna aag ciayuass ycra-
HOBHBIUEACA (HJILTPALHHN:

h—my=Ah(co) = (A+eB)/C—my, (6)
kuB[Ho—h()]

q{m} b Mg+ ile RufR . (?}

B cayuae menpouuuaemoit mnpocaoiiku (kp=0) QopmyJbl
(3)— (4) NpHMYT COOTBETCTBEHIIO BHA:

el eB
Ak (t) = (hy+—z——my) + [ho—hy———] X

xexp ( —= ). 8)
(1) =eB+ [C(ho—1x) —eBlexp (~ct/uB).  (9)

B peaabnnix yciaoBusiX HHQHABTPAUHOHHOE NHTaHHE H
HCMapeHHe rpyHTOBLIX BOJ H3MEHAIOTCA BO BpPeMeHH B Te-
yeHHe rojia. 10 JKe OTHOCHTCS K Hamopy B apenax (fix);
HanpuMep, oi NpH MOANOUBEHHOM YBJAXKHeHHN MOMKET ObTh
3ajlan onpejeJeHHbIM 00pasoM H3MEHAIIIHMCA BO BpeMme-
HH. Pabora cHcTeMaTHYeCKOro JipeHa)ka MOKeT BHI3BATh
CHH¥KEHHe C TeYeHHeM BPeMEeHH HaNopHOCTH B NMOACTHJIAIO-
LIEM HANopHOM nJjacte, To ecTh OyjaerT (QyHKIHeH BPEMEHH.
PaccemoTpHM cJyuail HecTallHOHApHO# (GHJALTPALHH, KOrjia
npaBasi wacTh ypasueHHs Bojanoro Oananca (2) sarana
¢pynkuneil Bpemenn ¢(f), TO ecTb

A(t) +Be(l) =q(1). (10)

B stoMm cayuae pewiendHe ypapHenHs (2) npu Havalb-

Hom ycaoBHH h (0) =he HMeeT BHA:
h(t)=hexp(—=t) + (1/uB)exp(—xt) X
!

S ¢ (t)exp (»t)dr, (v=C/uB). (11)
0
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Puc. 2. AnnpokcHMauss KpHBOI HHQHABTPAUHOHHOTO NMHTAHHA CTYIEH-
YaTOi KPHBOIL,

Hurterpan B cdopmyne (11) Jderko BLIYHCJAHTB, €CJH
Gyukund e(f), hy(f), Ho(l) annpokcHMipoBaTh KYCOYIO-
NOCTOANHBIMH (cTyneH4aTeIMH) ¢dyukuuamu (pue, 2), Ta-
KYIO anmnpoKCHMAaUHI0 ¢ JAOCTATOUHOH JAast NPakKTHKH TOu-
HOCTBIO BCerja MOXHO ciaeaatb., M3 pbipaxenus (11). no-
JIYUHM:

ft (t) = hoexp (—x=t) +exp (—xf)/CX
fi
3 gjlexp (uts) — exp (eti-i) ) (12)

J
(mpu j=1 t;1=1=0, npu j=n {;=1{,=1),

riae (p; — ocpeanenmoe snavenne ¢(f) =A<4e B na untepsane fj... 11,
Il — udchaa cTyneneii, na koTopeie pasbuta obnacrs onpegeacuns 0...f
thvurunn @(f).

B npuBeseHHBIX BHIIe (OpMyJax CYUICCTBYeT HEKOTO-
pas HEONpeAeJCHHOCTL B BHOOpe 3navenHit f U py, omnpe-
JMCJAINIUX cpefiee 3navenHe nyTH ¢GHALTPAULHE TIOTOKA B
BCpXHEH H MHKHedl uvacTax Bepxuero nnaacta. [as sBeibopa
3navenud mnapamerpa p OLIIH NPOBCACHB PacueTnl JHHA-
MHKH noasema YI'B wu pacxona apen mno Qopmynam
(8)...(9) u anajorHyupiM dopMyJsaM, TNOJYYEHHBIM
C. ®. ApepbsHOBEIM H3 pelLICHNA JHHEAPH30BAIIHOTO Ypas-
Henna Byccenecka. 3anapann passbie 3Hauenns p (0,2;
0,3; 0,5; 0,8; 1,0) npu neHaMeHHBIX OCTAJILHBIX Napamer-
pax. CpaBHHTeALIBI aHaJH3 nOKasaJ, uTo HaHMeHbluHe
OTHOCHTE/bHBIE norpelnocTy noayvuaior npu p=0,5. B Tad-
JHLE NPHBEACHLI Pe3yJbTaThl pacueTa loibeéMma MOBepX-
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HOCTH TFPYHTOBBIX BO/ NpH caecayvioninx aaunusix: B=400w,
B=0,5; €=0,20 a/c ¢ 1 ra; k=12 mfeyr; p=0,1; hx=
=ma=20 M; a=0,76.

FEE}FJTLTETH paciera noAheMa MOBEPXHOCTH FPYHTOBBIX BOM

f,eyr. . . . . 13 3 60 90 120 150 180 330
Ah(f) no dopmy-

a3y . . . . 0,22 0,45 0,79 1,056 1.24 1.39 1,50 1.80
[To dopmyae C. &,

Aseppsnosa . . 0,27 0,49 0,85 1,12 1,31 1,44 1,55 1,80
OTHOCHTEALHAR MO-

rpemiHocTh, % . 19 9 T 7 j 6 4 4 ]

Hdas naxomaenns napamerpa [; CpPaBHHBAMH Pe3Y.Jb-
Tatel pacuetos Ah no gopmyne C. ®, Asepeanosa [5]:

Ah=AH| 1-

Sexp[—nB /4 (g +lie) Iu:ﬂ‘:‘:‘;.: }

1n[!fig{ﬁf4}iﬁl_ﬁ.u-l'ﬁf“
(AH=H —my,) (13)

A cayuas paGoThl jpeHa<a, MHTACMOro HamnopHbIMH BO-
jaMH npH oTcyTeTBHE HH(HJAbTpaunu, n no gopmyae (7).
3aech

he=nhe/2(my+he), d=ad/2(ma+he), he=d/2.

3anapann pasanunbie snauenus mnapamerpa iy (0,1
<p<<1) npH HeH3MENHBIX OCTAJbHLIX nMapamerpax. AHa-
JH3 pe3y/JbTaTOB PacueToOB I110Ka3aJj, 4TO HaHMCHbUIHC OT-
HOCHTeJbHBIe norpemnoctd uMeioT mecto npu f=0,6. Co-
MOCTABHM pE3YJbTaThl pacyeToB Al NpH CICLYIOLWHX HC-
XOIHBIX JIAHHBIX!

Ma=0: m.=3 m; Ho=4 M; AH=1 M; e=0; hc=0,25 m;
k=05 m/cyt; d=0,0 m (TabJ. 2).

2. Pesyavtatm pacueron Al

A, w

OTnoenTeLnan
MorpeaiHoe b,
Beldum | B=130 u o

o dopmyne (7)

0, 80 0,492 |4
Mo Qpopmyae (13)
0,96 1,01 0
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Pacuer mo4BeHHOH BEPXOBOAKH B TSKEJbIX MOYBOTPYH-
Tax. Pacemorpum AnHAMHKY [oidbeMa | cnaja ypoBus
BEPXOBOAKH, oOpasyemoit B KopucoGHTaeMoM (NaxoTHOM
HJTH pElE]][':F."{J]EHIIUM} CJao¢ MOUWNOCTLIO m, HOJCTHJIaCMOM
caabonponutacmoil Toaueit. CHcreMaTHueCKHil 3aKpbIThIH
ApeHazk pacnojozken B HuxKnem ciaoe (pue. 3).

byaem moaarath, uTO 3HaueHHe ¢ JHHEHI0 3aBHCHT OT
MOUIHOCTH BEPXOBOJAKH MNoOcpcAaMiic  Mexuapenbs h(f), TO
€CTb

01 (t)=[(e—p)/m] (h+a) (14)

(as=0 —nexkoTopas ONbITHAH KOHCTAHTa), H HNOBEPXHOCTb
BCPXOBOJAKH COXpanser Bo BpeMmend ¢(opmy mnapadoJsl.
Toraa auddepenunanpioe ypasuenHe BojHoro Oajauca
I{D[}HE{}EHTEEH{}FD CJ05s1 NPH H3IMCHEHHH IOPH30HTa BEpPXO-
BOJKH 3a cuer OTTOKa BOAL B JApeHaxX M HCOapeHua HH-
q]HJ!bT[JaLl.HH JanuuceM B cacAylouceMm BHIAC.

2 dli B(e—p) (h+a) kh?
TI'IB dr m -_ZB - “5)

Pcliass 3710  ypaBHeHHe TMpH  HauaJbHOM  YCJIOBHH
1 (0)=hy, noayuaem dopMyay st onHcauus AHHAMHKH
YPOBISI BEpPXOBOJKH B KopHeoOHTACMOM CJOE:

M (ho—N)— N(ho —M)exp(—unt) X
trriu—:"tr]—[P'lg*-;‘ii]f_‘!{p[-—xf} d [lb}

ht)=

rne ofo3naueno

M=A/2+D, N=A/2—D, A= (¢—p)B*2km,
Dr=aA+A%4, »=6kD](uB2).

T

Puc. 3. Cxema HGPHEUﬁHTﬂEMﬂI’D CIOA TAMCAWX MNOYB.
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[Mpu ho=0 u es%£0 (A50) umeem:

MN[l—exp(—xl)]
h(t) = . 17
1) N—Mexp(—=ntl) (17)

B cayuae  OTCYTCTBHS  HHQHIbTpAUHH-HCNAPCHHA
(A=£0) onyckauue BepXOBOAKH MOXKIO ONHCaThb 3aBHCH-

MOCTBIO:
, fo

== : 18
At) 1 +4-3khot | nB* (18)

C noMOoIbIO NOAYUCHIBIX 32BHCHMOCTEl MOKHO MPOrHO-
aupoBaTh AHHaMHKy YI'B na mexapense Juig paccMmor-
PeHHBIX THApoOreosoruueckux ycnosuit. Ilapametpot B, P
caeayer npuunmats pasusimMu 0,5...0,6.

YKASATEJNBJHTEPATYPH

. Macaos B. C. TayGoxoe puxJieHHe nNous: ONHT U 3aKauH
HaykH. — CuaporexHnka u  sMeawopanus, 1979, MNe 7, ¢ 22...33.
2. Mahicrpyx C. Il. Peryauporanue BOLHO-BO3AYUIHOTO pPEAHMA
TAXKEAWX MOo4YB NPH NOANOMBCHHOM yBJAamHeuud B 3akapnartwe. — Hayu-
Hee Tpyaw, Kayuac, 1976, spun. 2, c. 52...58, 3. llanpan B, i
Pewenne 3anaun  weycraHosuBuiciicss (GHALTPAMN K Apenaky npu
COCPEAOTOYCHHOM, HHPHILTPAUHOHHOM H HanopHoM nmATauHAX.— B Ku.:
Hexoropuie Bonpocs npHkaaauoli martemartasks, Kues, 1969, awn. 4,
. 221...233. 4. Wyabsruu . &, O dpuastpauun B CAOHCTOR TOJMIILE
npi paboTte cHCTEMATHYECKOro JpeHa:a B VCJI0OBHAX HANopHoro nH-
TauAa. — Tpyaw no arponoMuueckoi ¢uauxe, JI., 1973, smn, 31,
cc, 88...94, 5. Apeporanon C. @, DBopsba ¢ saconenuem opollae-
MHX 3emenn. — M.: Koaoc, 1978. — 288 c.

YIK 626.87+631.4

YYHET HEOLHOPOAHOCTH NMOYBOIrPYHTOB
B MPOCTPAHCTBE NMPH UCCJIENOBAHUSAX
BOJHOTIO PEXXHMA

B. . MHTHH, xananaar TexuuveckKHx HayK

Beecoosnbil opdena Tpydosoeo Kpachozo 3namern
HAYUHO-UCCACTOBATEADCKNUIL UHCTUTYT 2u0POTEXHUKE 1 MEANO DAL
um. A. H. Kocrakosa

Pewenne szajau no HeycraHoBHBUICHCS (HAbTpallHH
I'PYHTOBBIX BOJ, BOAHOMY pex<HMY TNO4YB MNpPH HEQJHOPO/-
HBIX MOYBOIPYHTAX B 30He JICHCTBHA JPEHaXKa ¢ YUeTOM
JUHAMHKH BOJHOIO nHTaHHsl aHaJHTHYECKHM NyTem 34-
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Puc. 1. Cxemul pacuera Cpeiunx 3HaueHHil BOAHO-(HIHMSCHHX CBOHACTS
B HEOAHODOAHBEIX IOUBOTPYHTAX,

TpyAneno, YUucaeHHble pelleHHst METOJOM KOHEUHBIX pas-
HOCTefi TNPHBOAAT K TIPOMO3AKHM BBIKJAaJKaM, BO3HHKAIOT
TaKkke TPYAHOCTH NPH YCTAHOBJIEHHH IPaHHUHBIX YCJOBHH
no ¢parmedTaM. B TO e Bpems 3TH 3ajaiud MOXKiHo pe-
HIaTh, HCNOAL3YSA GOPMYABl A OAHOPOAHBIX TPYHTOB!

Ay=ys—y;; AW=W,—W,,

MOJICTABJAN B HHX JUJIA Ka)XA0ro jAauanasolia TrpyHTOBBIX
BOJA H BJAXKHOCTH MOYBH Cpefnuc 3nadcHus KosdguiueH-
ToB (uastpauud  Kep, BomooTaaun  Oep, MOPHCTOCTH 7,
noanoit Wng, kanuaaspuoit Wgp H HaHMeHbLICH BJaroem-
koctH Wyp (puc. 1), BBICOTH KamuaasipHoro MOAHA-
THH Y.

Cpeanee 3naucHue kosduuuentos ¢QHALTPaUHH B OA-
HOCJIONHBIX  (DYHKUHOHAALHOONMHCLIBAEMBIX  HEOAHOPOANBIX
MOuBOrpyHTaAX B caoc Ya—y= Hi—FH; MOAKHO nHauTH 1O

thopmyJram:

ecJin ky= (ko= ko) ({1s/Hos) S B (1)
HJH-I-I r’.‘IH+l
(Ro—kmo) (H1s —His ) |
TG ky [:]]= okl " [zﬂ‘]
(my+1)Hes  (H1—112)
npu my=2 ky= (Ro— ko) - (Hs/Hos)*+ kro
(Ro—kero)2(His—Has '
I -‘r?yryz' o=ma) N ) +Ruo (":ﬁ)

3Hys (Hy— H3)
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npn  mg=1 (JHHCHHOE 3HAUEHHE)
Ry= (Ro—Fkro) Hs/Hos+ Ruo '

(ke (Hia=Hay)
20 (Hy— H3)

H .IEEH cp= “I‘kHU * {EH}

npu 3toM ecau Hos<<Z, 10 Hs=H -84

Hos=Hy—Ss, H=Hy—y,
ccnn Hos>Z, 10 Hs=H+8a, Hos=Hy+Su, H=Hy—y,
rae Hys — rayGHHa OT NOBEPXHOCTH MOYBLL, M, Ha KoTopoill KoadduuHcn-

TH (PHALTPALHH Kgo W MOPHCTOCTH Mgro NPHHUMAIOT nocToRunuMu; [e' —
MOLLHOCTH BCEr0 BOJAOHOCHOTO CIOS NpPH OTCYETe OT IIOCKOCTH Cpablic-
HHA (0T OCH ApeHHl B OAHOCAOHHOM H OT KPORBJH HHAKHErNO CA0R B ABYX-
CAOAHBIX TPYHTaX) # or Bojgoynopa; Sa, Sa'— paccrosnns oT naoc-
KocTi, rae Rgg=const n nupy=const, A0 NAOCKOCTH CPABHEHHS 11 A0 BO-
poynopa, S’a=38a+S, M; Rky— Koappuunent ¢uabTpalnn B Bepxuen
cjoe nouporpyuros, mfeyt; H, H' — nanop, orcunthisaeMblii OT NAOCKO-
CTH cpaBHenua M pojoynopa, [I'=H+S§, wm.

Ecan Hy'<<S’,, 10 Hys=0; ecan xe S,=0, 10 His=H,,
!fg.s:.l"fg H Hlugz.l’fu : npi-l ”.-]=Hn; i Hi’-vﬂ
Ro—Fmyuko
. g1 "
Hiae=8" . 10 Rysp=Fmo"

Cpejanee pacyeTHoe 3nauenue xospduunenta (HIABLT-
pauHH TPYHTOBLIX BOJX B 30HC
kcpT=ff-::|12+ﬂ[-:knml-2} ' ali=0:2ﬂ- o RN {3]
[Tpu orcuere or BOAOYNOpa

Rycp = echiH H)/'<<Sq n

(ko—Fko) H:SH

i

I:HI“+ I}N:m

-"3:.-]:2—_'-

+ R (4a)

m o+l o 41
{kﬂ-kllﬂ} (f.hs _‘Hliﬂ ]

H Repi-2= + Ruo (40)

f’”l;‘%‘””bﬂ (H,=H3)
B uacTiocTH, BHILC OCH ApPEH:

R | m_ =1

(ko—kuo) [Hig —(His=2Z) 1]

kz[."li =

— + Rirg (48)
(my+1)Hog [Hi— (Hi—Z)]



EJ1H

kzm:Itu-km{{H]’—S..’}th = (HI;_S;E_EI o ] + Ro [4&3)
(my+1) (Ho—Sa) " Z
H nuzKe och apen: ecan Hos>Z, 10
m 1

gy O g (40)

(m+1) (H—Sa) " S
ecan ke Hos<Z, 10 Rsep=ZKno"

[Ipi oTcueTe OT OCH JAPEH B OJAHOPOJHBIX H OT KPOBJIH
HHZKHCTO CJ0S B JIBYXCJOMHBIX TPYHTax Bblpaenus A
kep B HekoTtopoit ctenmenn sHaonsmensiores. [lpu fos=>2
BLILLIC OCH JpCil

m_ =l mH+t

K I8 ]

Fo—h Ha+Sq
(ko—Ruo) [(Ha+5a) | s (5a)

ep= ™
(my+1) (Ho+Sea) Hy
(k L [H S }m“+t {H S MHH ]
1 I} { “+Sa — — n]'
H k“—ﬂ}fp= s I m, A1 - +kf:rﬂ' {55}
(1) (Ho+Ss) * (Hy=Hy)
HHALC OCH .Z[I]'EII
Smu"'l
(Ro—hHo)Sa o
kchp_—— k2¢p= g +kHu| {DB]

(mu+1) (Ho+Sa) = S
H kﬂ]’:{[—l':|='[]~ (53)

Mpu Hos<<Z Buime oci apen, ecan Hyz=Sq, 10

m_ 41
ka—Eno) {Ha—52)
o (ko—Fue) (H2 . i (6a)
(my+1) (Ho—8a) Hy
b TS s ™
i Ro—zep= el L i W +kio; (66)°

. My
(myx+1) (Ho—Sa (f,—H,)
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ecan Ho<<S,;, 10

Rocp=~FRmo H (68)
m +1
ko— ko) (H1—Sa) ‘
k“_ﬂcp= { 0 I.WH 1 — } +kHﬂ : {h e}

: (ma+1) (Ho—Sa)  (H—Hy)

Taxkum obpasoMm, B 3THX (pOpMyaax HYKHO BLITIOJHATD
ycaoBHe H,3>=8e, B NPOTHBHOM cJydae cJjeiyer MNPHHH-
MaTb

| Hi—8:;=0 man H;—§,=0.
ke ocn apen
kacp="Fkno (60), Ru-2ep=0 (6e) 1 keps=Fkmo (6%c).

ITokasatesb creneHH m, MOXHO HaHTH no ¢akKTHue-
CKHM JIanibLiM H3bICKaAHHH:

Me=lg———' [lg——" (7)

Cpeanue suavenusa Ko3(pHiHENTOB BOAOOTAAYH B He-
OAHOPOJAHBIX MOYBOrpyHTax B cjaoe yo—yy Hi—Hz; Moxno
HaHTH MO npeasaraeMelM GopmyJam.

Ecuan

8, = (oY § m— nazoVylgnmo) (HslHos) © +

I'JHU-VTJE:HU " (3]
TO CJ10il BOAOOT/1a4H
'”1
Horr—rr2y= FS- 6, dH. (9a)
Iy

31ect o, N0 — KoadhdunuenTs BOAOOTIAYH TIpH HaH-
menbieil BaaroeMmroctd Wyp, TO €CTh BHILIe KalHJISPHOM
30HBI, pa3Mep Kotopoit 1. (M) (B J0J8X OT CANHHUL 00%-
ema) B BepxHem cJioe nmousorpyuton i Ha rayGuue HgS.
Hmes B BHIY, UTO 3naueHne

§8= (Hos— Hs) 5= Hyg (1—Hg/2H,s),



TO MOAKHO 3allHCAThL, UTO 3na4clHe
Ha

0.5 Hlavfl 0.5
: ' o Hos f b Hs Mo Hos i
o S [ 05 Mg \. s 2H s ) Cas My ( P’
H:l Lhm -”u:i d yl-l.-"-ﬂ- 08

™ =1

Heg® Hos I
- )+ "“J-L(1— : )]dH. (96)
2H s I :i':u 2H 5

Hurerpupysa no gsacram, nojy4amwT:

0.3 m h+ | i ﬁ+l
i Hys ( Mo Mo )( s —Has
b == m g+ 1 B
Hnsﬁ !h:nn' yfi?a ﬁ+
m,+2 m 43
b 6 0.5 2 :
Hig —Hs Wao Mg Hys—Hag
— 2 4+ — (Hm— HES) e S R T [9]
(mg=+2) Ho 8 0,3 4o
wHQ

Beijly TOro yro Bbllie KanuaaspHoi 30He KO3 dHILH-
enThl pu=p(0), To npH y,<<1 M caejiyer nNpHHHMATL
yu=1 M.

Kos(ppuunenr posooraaun

So=Hal (Hy—H2). (10)

Jlas OAHOPOAHLIX TOYBOTPYHTOB fipH Hos=1Ux H
o= Ho 3HaYCHHA

e 3fa 0,5
0=2po(y2 —u1 )3us (y2—tn). (L)

[To dakTHuecKHM AaHHLIM H3BICKANHA 3naueHHe

py E¥e lg[ (p+ 'VHuHu—JJ..rm P’m]fm
{u:fyu Ho— Lo 'F.Efnz} ]"'In:l

/ \g(His/Has). (12)

Pasmep xanuansipHoil 3onw (M) MOXKHO ONPCAEINHTHL MO
hopmyane:

¥'x~0,003/dy » (13)

rae dy — pacueTHnlil AHaMeTp KanuAAApos, KOTOPHIiT OOLNMHO NpHHH-
M3alOT paBHBIM pacueTnomy auaMerpy uwacthwy 10% -uofi obecneueHtocTH
C HHTErpaJbHOH KPHBOH rpaHyJoMeTpHYECKOro coctapa, M,
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Yactnuie cayuas,
[lpu Hes>Z(y1,2=2Z—H,;),
ecau Yyo<Z, 10 His=H,+8;, u Hyg=Hy+8,,
6=Ho/(y2—1); (14a)
ecan Yo>Z, 10 B cayuae y,<Z+4Sa H ya<Z+S,
Hy=Z+48,—y, n Hoyg=Z-+8—y,,
6=Hs/(y2—11); (14 6)
B cayvuae ) <Z+Sa 1 yp=>Z+S,
His=Z+4+S,—1; n Hops=0,
ﬁ=lf."d-l*ﬁu{£ﬂ’2—z'—-§u]

Ya— 1Y ; “43)
B cavuae 1 >248; n y:>Z+S; His=0 u Hys=0,
8= 8o (14 &)

Ilpn Hos<Z ecan y1<Z, 10 B cayuae H,>S. n H,> S,
Htl_g-—-H|—-Su H !fﬂ,g:H]—Su,

d=Hs/(y.—1u,); (15 a)
B cayuyae H\>8, n H,<<S, His=H,—S8S. n His=0,
_ Hy+80(Sa—Ha)

g Ya— Y ; (156)
Beayuae H, <S8, n H,<<Sq Hisg=0 u H.s=0,
§=108g (158)
eclH Y12>Z, 10 Hi<Se n Ho<Ss, His=0 u Hys=0,
§==5p (152)

Ilpn pacuere BOAHOrO pexHMa HCOLHOPOJAHBIX MOYBO-
PYNTOB Takxe HCOOXOAHMO 3HATL CpeAHHe 3HauvciHd B
CJI0e Ya—Y; NOPHCTOCTH 71, KO3PPHIUHEHTA NMOPHCTOCTH n!,
nosiHoii Wns n nauMenbiueit Baaroemxkoctn WHB, koTophie
(GYHKUHOHAJBHO MOXKHO OINHCATL OAHHMH H TeMH JKe (op-
MYyJIAMH:

m w

Wnpy= (Wons— Wwuons) (Hg/ls) + Wmne u (16)

My +! m g1

{WOHB_WHDHB} [H15 _H'zs
Wnﬂcn =

)+ Warems. (17)

Moy

(mw +1)Hes  (Hi1—H3g)



ITo (pakTHYECKHM JaHHBLIM MOXKHO HANTH 3HAYCHHH Mw 1O
popmyae:

: Wy us— W’rmnﬂn Hg 18)
My = —_—
=18 Wy nB—Whons 8 Hyg {

rae Wone, Waons, Wyne, WynB — 3navenns NojiHoft BJaaroem-
KOCTH MOYBOIPYHTOB B BepXHeM cjoe Ha ray6une Hos, poan ot oGbema,

B stux ¢opmynax Hs=H—Sq n Hos=Hy—Sa M.
Kanuaaspuyio BJaaroeMkocts (A0JH oT o0BeMa) JErko
HAHTH H3 YCJIOBHI:

Wxsy=Wnpy— 8y # (19a)
WxBep= Wnpep—6cp - (196)
[To naHHBIM TOJAEBLIX H3MepeHHi Ko3bdHUHENT (OpMEI

SMIOPH BJA@XKHOCTH MOYBb MO raybuue HaxoAAT no ¢op-
MyJie:

; Wep Wo J( Wons )
= (1-aw)= ( L . (20a
g ) Wneer  Wons Wonp — W, (20a)
i=n i=n
31ech Wep= 23 Wihi/ 33 hi, a Wnnep
=1 =1
onpejeasior no ¢opmydae (17), roraa
aw=aw—1 (206)

[Tokasateap ctencHH napalojibl 3MOPH BAAXKHOCTH
Ma=awlay = (1—aw)/aw=Rw(WepWas) " (208]
3naucuua Ry 0 Cyp MOXKHO HAHTH, HCMONB3YST (POPMYJY:
lg my=1g Rw+ Cw lg (Wep/ Win).
[lockosibKy 3HauelHe

Ywy= (Yxro— Ywo) (HSIFHHS) : + U0, TO (21)

]Hmu+l Hmu+1}
Wigen (4% m0—Yuo) (F1s 18 Yo (22)°

m
(my+1)Hos" (Hi—Hz)

7 3axas 6801 97



rie Hy—Hy=y.—1y

Kys— Hn Hos—
R s Y S A (23)

Ywy, — Yno = Hys—h

[Ipu raybuHe Yyrep CpeAHee 3HAUEHHE BBICOTHI KallHJl-
.'IHPHD[‘D MOJHATHH
mﬁ,—-l—l Hly'H

'. [Hu i—1Ifx }[H ‘ —H
Yuyepr = = : ﬂbm oL +ywon ©  (24)

(my+1)Hos' Yrep

[Ipn rayoune yrep<Hos Hreps=Hos—Yrep, TPH  Yrep=
= Hys :H'I'cpﬁ=0-

B npouecce necaeioBaHus OCYIIHTEABHONR cetH HeobXo-
JIAMO YUHTHIBATH IVIABHBIM 00pasoM H3MEHUYHBOCThL B IpoO-
cTpancTee Ko3(¢pHuuHentoB  (puAbTpauHH. PaccTosHHA
MEHJLY OCYLIHTEJNSAMH H3MEHS0TCA no napabosHYeCcKOH 3a-
BHCHMOCTH, 4YTO BBITEKaeT H3 (OpMYyJ Mo pacuery ApeHa-
ka Pors, C. @. Asepbsanona, A. H. Kocrakosa u ap.

“,-,-‘,e;:_ ""“"::‘,.uz

Lm=Lujlvknu'[k{:p=ltcp']f{f{xm=chh'nm. ichKp ' (25}

rae Lm # Lep— paccrosiiius Meiay ocyummTessMp npu xosdduuunen-
tax HALTpAUHE Rp H kep, M; Kp, Kn Kp— MomyiabHble KO3GQHIHEH-
TH  BOJONPOHHLLAGMOCTH, TOPHCTOCTH M MJOTHOCTH  NOMBOrPYHTOB,
Kﬁzkm,”?cp, F:n=”m}rﬂ:p H KP:me‘PEP-

Ha [lybuenckoit H JIXpoMCKOH mnoliMax YCTaHOBJEHO,
uTO i TOPPAHBIX H MHHEpaJbHBIX NMOUB ap=2, NPH 3TOM
PacCTOSAHHE

Lm= ch Hnm - LE]} Kl;:l':'l: g [25'?]

Jlas BeJIeNIeHHS OTHOCHTEJNBHO OJHOPOAHBEIX Y4YacTKOB
Mo BO/AHO-(PH3HYCCKHM CBOHCTBAM IIQUBOTPYHTOB, B TpaulH-
I1ax KOTOPHIX AOMNYCTHMO, ¢ TOYKH 3pelHHA [OAXAEPHKAHHA
O/HHAKOBOrO pexHMa TPYHTOBHIX BOJ, NpHHHMAThL pac-
CTOSIHHE MEHCAY ApeHaMH IOCTOAHHBIMH, HeoOXO0JHMoO 3a-
JlaBaTh JONYCTHMBIC KPHTEPHH H3MEHYHBOCTH DPAaCCTOAHHH
MEMAY JApPeHaMH

“LmiLmﬁLm_i= ]. +.&Lm H [26&1‘
qﬁLm=ﬂLm1’er—l= (Lm_Lm—lj fLm—i . (265]

[To 3HAYEHHAM Mrm ONPEACJSIOT 3HAYeHHHA Ln, Ry HIH
Kp, Kn, Kp L8 UEHTPOB M IPAHHL, PACYCTHLIX YYaCTKOB.
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[Tpu 3ToM MOMKET OKa3aTbCfi, WUTO BBHAY CVIIECTBEHHO
pasiHYHOH [JIOTHOCTH H3OJHHHH R, HAH Ky, Kp, K, H ro-
pH30HTaJeH MOBEpPXHOCTH Ha NJaHe (IPH CJA0KHOM pebe-
(he) ¢ yyeToM PpacHoONOMKEHHHA KOJJIEKTOPOB, MATHCTPaJb-
HBEIX KaHaJoB, BOJAONPHEMHHKOB, /JHHBI ApeH, KOH(pHrypa-
[IHK NoJied H Apyroi oOCTaHOBKH Ha MECTHOCTH 3HauyenHs-
MH MNrLm HEOOX0HMO BAPLHPOBATL B JIONYCTHMBLIX MNpeje-
Jlax: B ETD[}DH}F }BEJIIILIE'IIHH PACCTOSIHHI MeMay JpeHaMH
B npeaesax 1,2...1,5 wu ymenbuwenus —0,8...0,67, uro
COOTBCTCTBYCT SHAYCHHSAM Arm=02...0,0 u Arm=
=—(0,2...0,33).

Ha rpamnniax y4yacTKOB KPHTEPHH H3MEHNYHBOCTH pac-
CTOAHHH MCKILY JAPCHAMH MNpirm H Aprm, ONpejessembie MO
thopmysiam:

an’m=l—+T|L1H—]J'F2 H {2?1’1]

&Lf'ﬂ;: ﬂme'rEf 2?5}

E'}UI‘L’T NpHHHMATL CJIEII,}H]LIJ.HE SHAHYCHHA. B CTOpONy YBe-
JIHYCHHA pHCETf)HI[HII

NeLrm= ],,1 o 0,9 H NMLrm= ],25. oy ﬂ,?ﬁ,
Arrm==0,1 u Arrm=%0,25;
B CTOPONY YMCHBILECHHS paccTosiiHil
Nern=09... 1,1 8 qorm=0,75. .. 1,25,

ﬂLr«”;:‘ iﬂ,l H fjuLj'ﬁmz o 2 D EEL

Ecan na rpanniiax yuacTKOB PacCTOSIHHSI Mew<jy Jipe-
namp Oynyt oranuathes Ha 25 9% (ALrm=—=025) or
pacueTnbiX, TO 3a CYET B3aHMHOro BJIHAHHSI BCE-TAKH pe-
JKHM TPYHTOBBIX BOJI Ha COCCAHHX yuacTkax Ovier o/lHHA-
KOBBIM, UTO MPAaKTHYECKH He CKa)eTcs Ha VporKainocTH
CEJILCKOX03AHCTBCHHBIX KYJbLTYD HA PAaCUCTHHIX Y4acTKax,

BHHT-]EHHH Lm, an km, fﬂrm, K}:. Kﬂ:rm, Kﬂ, Kn]‘"‘m, HF".
Kprm 10s1 pacueTHBIX UEHTPOB H TPaHHIL YYACTKOB MOMKHO
HaHTH ABYMS NMYTAMH:

MO KPHTEPHAM MNrm H Norm ONpeaensieM 3unaueHua Ly
ANA UEHTPOB H rpaHHIl y4acTKOB;

M0 3HAUCHHAM WMrry, PAacCUHTBIBaeM 3HaueHHST L, &
uan Ky, K, Kp, xoTOopbie 6yaAyT nmooyepeaHo COOTBETCTBO-
BaTh LEHTPaM H TrpanHllaM Y4YyacTKOB, OJHAKO TNpH 3TOM
BMECTO HOMEpa yuacTka m Hajlo noJCTABHTL lOMep pac:
UeTHOrO CEYCHHS p, 4HCAO KOoTOpeix Oyaer B 2 pasa D0ab-
I1e, YeM y4acTKOB, TO €CTh p= 2.
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B ofoux cayuasx BHauaJle HaXOAAT PacCTOAHHe MEXKAY
apeHaMu Lo=Lcp AN ONOPHLIX THMOBLIX YYacTKOB, COOT-
BETCTBYIOULHE 3HAUEHHAM  Kos¢uuHeHTOB PHABTPALHH
kep M MOAYJABHBIX KO3 @duUHeHTOB mnouBorpyntoB Kp,=1,
Kp=1. 3atem no 3ajiaHHbLIM 3HAYCHHAM Mo, 4 CJC/AOBa-
TEJABHO Trro, ONpPEAEIAOT 3HAYeHHA Lro, Repro, Kiro, Knro

H Kpro.
Jis1 ocTanbHbIX YUaCTKOB pacueTt BeAyT Mo CACAYIOUIHM

dopmyJiam:
€CIH N, =MNL:;= ... =Nrm=71r=const u
Ar,=Ap,= ... =Arpn=Ar=consli, 1o

JUIA paCUCTHLIX HEHTPOB

Lm= Lm—l NLm= Lm_] { I + ﬂLm] = L"'l'TIT — ]]Lm =

=L('||[I +;ﬁj‘_] " . (28)
Rin=Rm— ']im=km—-1 (1 "I‘ﬁi.rrl]z:kmr T]]Em -
=kep(1+4AL)*" (29)
Kl'nn=Km=—l ﬂim=Kh{m-l',i{I +-f1Lru}2=T|Em= [1 +ﬂL]Em ' (SD)
2/ 2mja
Kﬂm=Kn{m-l} T]Ltnh — Kn[m—i]{l 'E"&Lm} : i
2m/a, 2m/fa,
=n. " =(1+A) (31)
~Z/ -2/
KPm= KF{m—I] 1 g . KF{m—-[j[l —l‘.’ﬁ.f,m) ; =
=2m/fa, -2m/a,
=1L =(1+ALm) : (32)
JUTA TpaHHl yqYaCTKOB
er = Lm NLrm = -l"-ml: 1+ fiLmJ'IIE] s [33}
krm=Rm Nerm=kn (1+ALn/2)? (34)
K::l‘mz Khm le_—” K!:m{ 1 +.|":‘t[,m|l"2]2 ' (35)
Knrm= Kam 'I'IE""PE""’t . Ku m ': | + ﬂl,ml'llg] o bl B {Sﬁ)
-—'E,r'tl‘-t

KFFIH o Kl‘nl NLrm = Hl‘m {I '*‘ -'i,l‘_mf?}_z"rﬂ-" v r]?]

[To noayuenubiM AaHUBIM  Rpw  HIH Kyrm, Kopm W
Kpryn OKOHTYPHBAIOT OMBITILIC YUACTKH, B Mpejenax KOTO-
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pHIX PacCTOAHHA MEKAy JpeHaMH L NpPHHHMAIOT NOCTOAH-
HeiMH. DoJsiee noano yyer npocTpancTBeHHOi H3MEHUHBO-
CTH BOAHO-(DH3HYECKHX CBOHCTB NMOYBOrPYHTOB MOXKHO NPO-

BOANTE 4epe3 Ko3((HUHCHTH YPOBHENPOBOAHOCTH HJIH JKE
Nbe30NPOBOAHOCTH (M?/CyT)

Hd}m:km -Hrcpl‘ to/Om {33[1)

rae Ry — Koadduuuent puabTpauHy BOJAOHOCHON TOJULM MOUBOTPYHTOR,
sfcyr, npu 9toM Em/Rep= (Nmfnep)®®; 8, —koadpduunesr nojooT-
Aaui AN BOJOBMECTHMOCTH B JMOJSX OT eAMHHUB o6beMa, npm sToM

ﬁ'mf‘ﬁl.'ji= [ﬂii'l,':'”'ﬂj'.l} e u

@
Rop (M fRep)
pm = / Hopr tg=
'ﬁup [H ::;!Hc p} o
u‘h_ﬂﬁ mh—ﬂ'ﬁ ] i~y '
=ﬂ1|m;r{ﬂm!'”rp] =ep Kn =ﬂ*f£‘-l* ' {38)

rae Hepr — OCPEAHCHHAAR NO AJHHE W BO BPEMeHH MOULHOCTL NMOTOKA
NOYBOTPVHTOBLIX BOA, M; (p— ofobuwennnil KoapduiuHeHT conpoTnsae-
HHA, YUYHTHBaawouHll cTenenh BCKPHTHA BOJOHOCHOrO cnof c YUETOM
poponpueMHuoit cnocobuocti apen. Ilaa maeanuHelX no BCKPbITHIO NMO-
BEPXHOCTI Apen on pasen kosdduunenry sucauects a no C. ®. Apepsn-

SHOBY.

Iast sToro neoOXOAHMO Ha IJan OCYHIaeMoi TeppHTO-
pPHH HaHECTH H3OJHHHH KO3((HIHCHTOB YPOBHENPOBOAHO-
cTH (NMBE3ONPOBOAHOCTH) @y, WIH HX MOAYINBHBIX KO3((H-
uHenToB Koe= aym/Qpep, HIH 3Ke MOAYILHLIX KOI(PHILHEHTOB
MOPHCTOCTH, WAH KO3D(HIHEHTA [MJIOTHOCTH, BLLICJHB 3a-
TEM CPaBHHTCJLHO OAHOPOAHLIC 30HHI, TAe OHH OYAyT KO-
aefaTthes B JIONYCTHMBIX npejenax, onpeicisieMblX KPHTC-
PHEM Tam HIH Agm, 1O BO BCAKOM cayuae GyAyT yKJIadbl-

BaThLCS B Tipejesax BapHabenbHOCTH  paccMaTpHBaeMOro
chakropa:

varia @g==agp max/@p min BaAn varia P=Pmax/Pmm.

B stom cayuyae Bce BLIenpusejacHibie (OpMyJanl coxpa-
HSIOT CBOIO CTPYKTYPY, TOJNbLKO BMECTO 3HAUEHHH Ko3pdu-
IiHeHTa (GUALTPAIHM CJeayeT MOCTaBHTh COOTBETCTBYIOLIHE
3HAYCHHA dqm H BMECTO CTCHMEHH ap CJelyeT MOACTaBHTDH
aHavenna crenedn (ar—Aps). _

IMpH npoeKTHPOBaHMH, CTPOHTEJNbCTBE H HCC/IEJ0BAHH-
X OCYIUHTEJILHOH CeTH TakKe HeoOX0JHMO YUHTHIBATD |
MPOCTPAHCTBEHNYIO H3MCHUYHBOCTL MPOYHOCTH TOMBOIPYH-
~ TOB, Hanpumep ToppAHOiH  3anemH, ¢ KOTOpPOIT CBA3AHBI
MPOXOAMMOCTL MEJIHOPATHBIOH TEXHHKH, YCTOHYHBOCTH OT-
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KOCOB KaHaJIOB, FHADOTEXHHUYECKHX cOopyzKenuil, nedopma-
ILHOHHKE CBOHCTBA 3aJekH, B oTAcabHbIX Mectax HIH B
LUEJOM TO OOBEKTY MOMET OKasaTbCdA, UYTO INPOYNOCTHEIE
XapaKTepHCTHKH IOUYBOTPYHTOB HE COOTBETCTBYIOT IIPEAb-
siBJEHHBIM K HHM TpebGoBanusiM. [losToMy cJiaeayeT BbiJC-
JATHL 301, TpedyioulHe JOMOJHHTENbHBIX MCPONPHATHH MO
YIIPOUNEHHIO, MO MJAHy H pa3pe3aM MOJYJbHBIX KO3 H-
IHEHTOB NOPHCTOCTH WJH TJIOTHOCTH noysorpynrtos. Jlus
3TOr0 MNPEeAVCMAaTpHBAIOT HX [MpEABAPHTEILIOE OCYLICHHE,
Temeps MOXKIIO pewiaTh 3axady [0 pexHMY BJaXKHOCTH
nouB. Jlo/KHB OLITH H3BECTHHI 3HAUCHHA YPOBHEH T'DYHTO-
BBIX BOA Y1, Y2, Yrep, @ TaKKe Wyng, Waons, Muw, @lw, Qu,
BJAMHOCTh NMOYBH B MAaXOTHOM TOPH30HTE H Cpe/HAd B
sone aspaumu Wep Ha HauaJo pacueTHOro nepHoja s
LHEHTPOE H rpaHHL] ONBITHBIX }”—IHCTHDE.

Ilpn vpoBHAX Y W Y2 B 30HE a3pallHH PacCUHTLIBACM
3HAYEHHS !
” - Hmw+: Hm ..._.-H]

—WH = 2
(Wons ﬂnﬂ}{”::i_ 51,2 +WH1]HB. {1?&}
(mw +1) g (Ho—1 5)

B sone cpaboTku (MOABEMA) TPYHTOBBIX BOA (Ya—U1)

HaXO/HM 3HAYEHHC:

Wfl‘[E cpl2=

m oy Wt g1
(Wonne— Waons) (s —Hss )

LT

{f?iﬂ*_]'l}HnS {H:-——ffz]
B arux dopuyaax npu y2<=Hos caeayer npHHHMATh,
yTO
Hsio=Hss— 412, B ciyuae me yy2=Hos Hg2=0. 3navenus
Ho—Hi2=y12 n Hi—Hy=y:—y\.

WIIH cpi—2=

+ Whons. (176)

3nauychue cpeiHeil BAaXKHOCTH B 30HC a3pallHH HaBLeM
no dopmyae:
Wepte= Wnnept2[ Wor o/ Wone + (1 —aw) (1 —
— Woi2/Woris) ] - (39)
3naueHHe cpeaneil BJAMKHOCTH TIOYBHI B 30HE a3pallHH

Ha KOHEIl pacueTHOro mepHojia HaiizeM mo ypaBHCHHIO BO/-
Horo OaJanca:

. Wepithiep+Wnpepe-1(Ytep—Y2ep) —(EcpTe+gulT—
l“;l’..pﬂ:

Yaep

'

_ —ax BTa—AquT —AgmT) (40)
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rie Eep — cpeausas HHTEHCHBHOCTH HCMapeHHs BJard H3 NOYBH, M/[CYT;
gu — CPEAnMit Moayas cToka, wMfeyr (M*/micyT); a;nfin—pacqeruaﬂ
HHTEHCHBHOCTDL OCAJLKOB, M/CyT; a'y — HHTeHCHBHOCTH Ocajtkon, Mfcy'r;
p— kosppuunent nupHALTPAUNK OCAAKOB B NOuBY; Agy — AHAdCHME
NOANHTLIBAHHA HAMOPHO-FPYHTORWX BOA, M/CYT; A¢m — NPHTOK TpyH-
TOBBIX BOA Ha OCYWACMYI0 NAOIAAbL, MfCYT, y)2— CPeAHAn HAYads-
Haf W KoHeuHas rayOHHa CTOSHMA IPYHTOBBIX BOA Ha OcylulaeMofl nio-

manu, M; Wepio— cpeanns ofbeMian BAAXKHOCTL B 30He d3palHH
Ha4aabHad H KolncuHasn 3a pacuerHwlii nepuog T,

Ecin npussith, uto y1=yr=y, gu=Aqu=Agmn=0, To NO-
JY4HM JJIH ydacTka O€3 ocyluenHs

Wepe=Wep— (Ecn_ﬂ;ﬁ)Tm- (41)

31a4ycHHA BAAXKHOCTH NOUBLL B MNAXOTHOM CJOe Ha KO-
HEL[ pacyeTHOro MNepHoAAa pacCUHTHIBAIOT N0 3aBHCHMOCTH:

W We
Wiam —n s —{l-—awjlz

dw Wﬂﬂc p2

Wepan— WrRepapAw i W
o (Wepup— WnBepnpAw) Wenip , (42)
Wﬂﬂupup“"d‘lw]

npu stom 3Hauenne Wppepe omnpejaesasieM mno (opmyne
(17a). Tenepn ecTh BO3MOXKHOCTBD pacCHUHTaTh TNOJHBHYIO
Hopmy., Buauaje na rayGuny npomMavuuBauusi y=Mhy, Hai-
AeM 3HAUYCHHE:

m e+l moye 41
(WonB—Warons) (Hg —Hgppy )

Whnnepnp = + Waons. (178)

(m '.I""l_l]Hn‘:w[Hq—Hup}
[lpun hppy<Hy Hup=Hy=hnp; npu hyy=Hy Hp=0 u
Ho— Hyp=hnp.
3uayenne Wepnp Hafizem no gopmyae:
w'rupzup= W”EI’.‘I‘HI]}[ Wozf WEHH ‘I‘AW “ - wﬂ!u’ l"l-::;r':'l'!ﬂ:' ] J {43-‘.‘1)

ifm, 1l/mg

rjie Aw'= (1 “—ﬂwJ 'I:hnr_. fy' } {435]
Ecan saaxnocts Wepamp<S Wyp, TO Aa10T MOJAHB CJA0EM
m< {Wunr*—' WEPETIPJ hﬂ‘ﬂ {M} (44a)

HIH m=10000 m" (m3/ra). (446)

Cpeanss pacueriias BJAAXKIOCTE CJA0S  IPOMauHBAHHSA
nocJie HnguabTpaiunn saary OyaeT papHa
WanP“F ﬁup
chEup: wcpznp e {Wnn'r = chnp) > {mu'l'

W [ E
eiyilt=tley, T ¥ (45)
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Jast pacuera 3HauyeHHs MCNApCHHA BJard H3 [OYBH
HeoOXoAuMO 3HaTh AeduuuT BaaxKHoerH nouBnl AW =
= Whaepy, — Wr H Cpeliee 3HayCHHE BbICOTHI KaNHJIAPHO-

ro NOAHSTHA Yyx NPH Yrep. DBlavaje HaxoAHM 3HAYCHHC
le}]n]]y r HPH Ifu_fJTﬂp=yrcp+

viMes B BUAY, 4T0 {gepr=Hos— Yrep NPH Yrep < Hog
Hsr=0 npu Yrep=Hos, T1€ Yrep — Cpegusas rayOHHaA CTOS-
IIHs IPYHTOBBIX BOJ Ha OCYLIAeMOH KapTe 3a pacyeTHBIH [1e-

PHOA.
3HaAYCHHE
LT | M-
W (Wors— Weaong) (Hog _Hﬂr:.p;r )
[ByTep= My -+
{H‘Iw*]‘l]HﬂS [Hu—ffq-cp]
- 1E.’t:?l.l'l'q:ulf'l.l:.’- 5 []?3}
Haxoaum sHaueuue
AWo= Wr”]?n;;pyr (1— Wor/ WUI]E] Gy » (45}
rae Wor= (Woy-+ Wﬂﬂ]‘m-

Takmwe Ha OCHOBE E]]EHTH‘IECI{HK JAHHBEIX MOMKHO YyCTa-
HOBHTbL psijl NMapaMeTpoB, BXOAALIHX B pacyeTHEle (opMY-
JBl 10 ONPEJIENEHHIO PACCTOSIHMI Mexay ApeHaMH. PopMmy-
Jy JJis Olpe/leJIeHHsT YACJHbHOIO NPUTOKA TPYHTOBBIX BOJA
K JIpCHaM 34llHLUCM B BHIC.

FLL

q Mg . Mg :
g= Ekcpﬂhﬁ 1iIl:l.r'ﬁ!f= mltuﬂH J'r£= C::H H’ .(4?}
rie H- MOLIHOCTE BONOHOCHOTO CJOA B CCpeiHHC MCHAY APCHaMH, M.
OTclola MOMKHO HAlTH

Torpa nas Kaxjporo anauenus [
mq=(1g g2—lg q1)[(1g H2—1g H,). (49)

rie [ — NOJOBHHA PACCTORNHA MEMNIYy ApPeHaMH, M.

3nauenne Cyx MOXHO onpeAesuTh nmo rpaduxky B Jora-
pH(PMHUYCCKHX KOOpJAHHATAX, HAa KOTOPOM MO OCH OpJHHAT
npH lgH =0 noayuaior snauenne lgCx. HO nOCKOJBKY
Cx=2kcpanap, TO, 3HAaA 3HAUYCHHA Rep H Gp, MOKHO HAHTH
(hakTHUECKOEe 3HayeHHe «p JIHaueHHe ap=Hh/H MOXHO
ONMpelesuTL N0 (haKTHUECKHM INOJEBHIM JaHHHM Habumoje-
HHi, nocTpoHe rpaduk ap=[(H, R, |) 1nga HAEAJbBHBIX
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JIpeH H MO JIaHHBIM BLICAYHBAHHH TPYHTOBHIX BOJl HA OTKO-
cax ApeHamHblXx Tpauuel. Torja Jerko naiiTh H 3Haue-
HHE

to=Cy/2kp an - (50)
[TpuusB cBA3DL
a=a/(1+&)=ay, n=1/(1+8), (51)

HailieM Ko3hdHUHEHT BHCAYCCTH @, €CJAH H3BECTHO 3Haue-
HHE THAPABJIHYECKOTO CONMPOTHRJEHHA ApeHa)ubix TPyo
Lr, NOJIVUEHHOE Ha Y4YacTKe, rjc APeHbl 3ajioenbl Ha BO-
JA0OYNOpe, HWJAH Ha OCHOBAaHHH JabopaTOpHBIX HCCJAEL0BaA-
HHI. d

Ha ocHoBanHH TNOJEBBLIX PEXKHMHBIX  HCCJAEI0BAHHH
MOJKHO TaKMKe NMOJYUYHTL Pfj KPHTCPHEB,

Ecau
EVI ‘?1'1"!:11'.
T= l =1Fp, 52
rae t=2Vy/q: (52a), Vi=MHilbep (526) n
Fo=1g(qi+Ca )/ (q2+Cq D), (526)
a c‘i=(a.ﬂ._ufn+ﬁlQH+ﬂﬂqnl}. {523]
H Qg= [{ﬂn+hc1+ﬂl}ﬁ“”fwitﬁﬂcp— chp}IfT, {5251

FAC @y — HHTCHCHBHOCTL HudHALTPauHOHHoTo nutanns, Mfeyr, Op—
coit ocaakon za nepuoa T, M; [ter — CJO NPHTOKA ROAW, M M —
noausHas wopMa, M; B — kosdduunent unduasrpaminn; Wxnep — cpel-
HAS KaNHAJfpHAd BJAATOSMKOCTL B 30HE ASPANHH, Hcp — 3HAUCHNA
NOANNTHBAHKA BJIArofl moussl B 30He A3PaUHH CO CTOPOHW FPYHTOBLIX
Boax, M/cyr.

Viaeabuoe 3nayeHHe TPYHTOBO-HAMOPHOTO MHTAHHA:
Aqa=kep(Hs—Hz)/(S—-2), (52e)
rae Hs. Hz —nanopw ua raybune § u Z, M; Z — rayOuna 3a70KeHHA
Apel, M.

Viaeapnoe (npHBeAeHuoc) 3HaueHHe TPYHTOBOTO MHTA-
HHST:

ﬂ.r;rm=kcp."1!;’2m1£. wian Agm =kephl/ (1 +a;, mz)L, (520)

rae IFI — MOMIHOCTH [OTOKA FDVHTORKWX RBOA ARUIE OCH ADCH. M, I —
VKAON TMOTOKA TDVITOBHX BOM: My — HOMEp APeHH, cHHTas oT TOAOB-
HOM: @p — KOI(PPUUHEHT Harpy3kH ApeH.

Tak kak C,=(q19—q2)/ (1+¢)/, (53)
TO H¢p= ﬂn_ Cq"l"ﬂ-ﬂﬂ' +ﬂqm ' (54]
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npu aToM ¢=10-"/%,
3Hauenne GYHKUHH THTaHus naijem no gopmyse:

D,=Cqlfqy, (96)

a 0600OIIEHHOr0 KPHTEPHS pexHMa TPYHTOBBIX BOJ MO
dopmyae:

Qy=0—Dy(1-9), (57)

Ho=H @, (58) n yy=Z—Hoy=Z—H,- Dy, (59)

rae Hy, Hs— neiicToyiollde Hanops BLILG OCH JApen Ha HavYalo H KO-
HCI[ PacIeTHOTO MEepHoad, M.

3uauenue My MOXKIO TaKiKe HaWTH H3 MOCJACAHEH 3aBH-
CHMOCTH:

Oy=(Z—y2) [ (Z— 1), (60)
rae ys — raybuia CTOSHAS TPYHTOBHIX DOA Ha KOHeW pacieTHoOro ne-
pHOIA, M.

Taxkum 06pazom MOXKiHO oGpaGaTeiBaTh (PaKTHUCCKHI MOJC-
BOH MaTepHaJ Mo pPeKHMY BJIAXKHOCTH MOYBbLI IPYNTOBBIX
BOJA H CTOKY.

Mpamep. 1. Haittn cpesune snauenns Kos(pHUHEHTOR uasTpalil B
HeOLHOPOAHEIX TOYBOTPYHTAX NOpH CHSAVIOWHX HCXOAHBIX — AaNIEIX:

=62 m; AYW=H¢=62 m; H2=57 Mm; 8la=42 v Hos= H'¢—
—S'. =20 M; S=5 m; Z=12 wm; k=02 Mmfeyr; Kg=0,001 mfcyT;
5n=03 m; k=01 mfeyr, y:=05 m; Ra=0,05 MfcyT;

| 210001 I 0.7
m=187005—0,001 €05
Haitgesm snavenun Rep B onoe Ay=H;—H;=0,5 u;

(0,20—0,001) (2,0—1,50%)
(2+1)2,05(6,2—5,7)

Hy=57 m k O B0t 0005

=9, Joeep= ' ==\, T
; T e T (9 T) 2,08(5,7—0) MfeyT:
(0,2—0,001) (1,5°—0)

(2+1)2,02(1,5—0)

=205, npunnmaem m=20,

Big2s9cp= +0,001=0,134 mfcyr; B caoe

npe Se=0 Fkys..0cp=

+0,001=0,0382 m/cyT;

peroe Z=H—H,=12 m
(0,20—0,001) (2,0°—0,8%)
kg2 5)0p = 40,001 =0,104 mfcyr ;
e 9 1 1) 2,02(16,2—5,0) Ve
B CNOC BHIIE OCH APCH, HO HH#Ee 30Hb KoJelalud MOYBOTPYHTOBHX BOJ
(0,200—0,001) (1,53 —0,8%)

(241)2,0%(5,7—5,0)

Ris, 7 810p ==

+0,001=0,0934 wmfcyr; Huxe OCH
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aped B caoe S=5,0 M

(0,200-0,001) (0,8°=0)
Ris,0..00cp= 0,001 =0,0027 T,
(5,0...0)cp BE1)2.0°(,0—0) H 0270 m/cyt

Cpeaine AnsaMuyeckue sHadeHua xosdduuuenroa (puaLTPaLHH nph oT-
cUeTe OT BoLOYHOPa

Rrep=0,007540,25.0,154=0,0455 mfcyT; npu oTcuere oT ocil APCH,
Buillle ee, Rircp=0,0934+0,25.-0,154=0,132 mfcyr; npu orcuere oT OCH
ApeH, HH#e ee, Rairep=~Reep=0,0027 Mm/cyT.

Mpumep 2. Haiitn koadpuupentul Boiootiaun TopdsaHbIX NOYBOrPYHTOR,

1. Topdaunaa szanexnp oanopoanan: n=0,20; y=1,0 M; ;=05 M; yu=
w= |0 M,

0,20(1,0%2=0,5 0,20(1,00-0,353
I [l O
1,5-1,0%%(1,0-0,5) 0,75

2. Topdanan 3zanexs HeoAnopoanas (nocjae yOJAOTHEHHA npH ocylle-
Hui): Ho=2,0 M; m=20; puy=0,10; dyo=0,1 MM; 1e=0.30/0,010=30 cu
Hau yuo=0,3 MM; yo=0,1 M; dHI=ﬂ,{}5 My gy =0,30/0,005=60 ex uan

y,=1={Lﬁl'] M; g1=050 M5 die, =001 zx; y“2=ﬂ‘3ﬂfﬂ‘{}ﬂl=3[] cM BN
U, =3,0 M y2=1,0 M; dirwo=0,005 mM; y10=0,30/0,0005=600 cm nan

ynﬂu'=ﬁ',ﬂ M; ﬂ'uu=2,ﬂ M.
Texymwas sogootdaua ua raybume =05 M u Hyjs=15 m

Oymo s= (ﬂ.lﬂ ]/ u““..,ﬂm ]/ uﬂu)( )ﬂ- 0,01 @=
0,30

6,0
= (0,2-1-0,01Y0,083) - 0,752+ 0,017/0,083 =0,056,
Ha raybune yo=10m n Hiz=10 M ﬁﬁ._.n—(ﬂlﬂl l/ =
0,30

-0,01 ]/ ::])(W) 40,01 V __m]g_.

—0,01/0,166)0,502+-0,01 0,166 =0,026.

Cpeaune kosdhduuHeRTH BORooTAaYH B caoax y,=0; H,=Hy=2,0 u;
ya=05 »; Hy=Hy—y2=1,5 M;

2,0 1 010 0010 \ 7 20°—15"  20'—15% \
Hy= ( = ) ( = 4
200 \ 1,000 6,00 3 2.8 |/
i 0,5 L 2
f BN [ (:u:u-i.::;— L ] =0,0304 M
6,00,
0,0304
ﬁ.;;.= =ﬂ,ﬂﬁﬂﬂ
(2,0—-15)

B caoax yi=0; Hy=H=20 m; y:=10 m; Hz=10 »;
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2,0 / 0,10 0,010 203-108 201,04
e 20 (0 i i),

2,04 ] 07 6,003 3 16
0,01.2,0%% | 2,02—1,02
_l o S W S J =0,0487 u,
6,0%* 8
0,0487
'ﬁfp= THD,D#B?:
(2.0—1,0)

B caoax yi=050 m; Hi=15 M, 1n=10u; Hi=10 u;

2,004 ( 0,10 0,01 1,5°=1,00  15%I1,0%
. o g, e

" To0r \ 1005 6,005 3 16
0,01.2,0%3 3 1,52—1,0%
* [ {I-:"J'_'I+DJ" J =0,02 u,
6,00
0,02
O == =(},04.
1,56—1,0

Mpumep 3. Paccuurary HeLOCTATOK HACHILCHMA M BOJOBMECTH-
MOCTL Heoanopoauoll Topdanoil sancun. Mexoanbe janHble:

W"nguzﬂ,ﬂﬂ; WHIJHE=G1TG: HIW=2|':I; ﬂw=ﬂ*25; HusZE,ﬂ H;

Hb=2*ﬂ' M; yrc,.tﬂ.ﬁﬂ M H.Snpr=HM‘"yrep=]+2 M; Hu—f'.ff.;p=
=yrep =0,80 Mm; Wo1=0,75 u Wo2=0,60; Wor=0,675.

(0,90—0,70) (2,0—1,29)

Wneyrep= -0,70=0,830;
(2,04+1,0)2,0%08
0,675
&Wﬂ == U.BS | 1— ﬂ,?ﬁ = ﬂ,ﬁ]ﬂ*ﬂ.ﬂﬁ =ﬂ,ﬂ52 5
0,900

AWnurep=0/052-0,80=0,0416 m=42 Mmm,

NMpumep 4. Haiitu paccrosnpe MeXay apeHaMm, ONpeleHTs rpa-
HHIlK YYACTKOB, B fnpelenax KOTOPHX 3TH pacCTOAHHA MOKHO NPHHH-
MaTh MNOCTOAHHLIMH, HCXOAA H3 NPOCTPAHCTBEHHOH HIMCHYHBOCTH BOLHO-
(PH3IHMECKHX CBOACTS MOMBOTPYHTOB, NPH CACAYIOLWHX HCXOANBIX JA2HHLIX
l:_.f..-n=L1:p]:

1. an=20; Ap=:020; Ap/2=:0,10;
ﬂL=l‘uu+n12u=l.2ﬂ; ﬂ-;=1,ﬂﬂ—ﬂ,ﬂﬂ=ﬂ,3ﬂ‘,
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Her=1,0040,10=1,10; n-rr=1,00—0,10=0,90:

Fil AT

Ne =120m; Y, =080m; n, =120,

2 mi 2:::!11.“

N-r =080m; . =1 =120m;

2m/ e = - dm/x =
N-z  =1oL=080m; np =g =120-m

—omiay -
n-r  =n-1 =080~

Ner=1,102=121; n°Lr=0902=0,81;

2/ 2/a
Ner ! =Nrer=1,10; 'r'l—:..:"-l =1|-rr=0,90;

_zi'f“ﬁ; il -2/

Mer  =nzr =L1"41=0909; n_rr =n-rr=090-1=1,L.

2, an=20; nr=150; N-p=1,5"1=0,667;
Ne=125 0 N-rr=1,25-1=0,80;

ne =1,6™;, 1-L=0,667";

2m —3m

N =1,.5*"; n-p =0,667";

= 2m

ne  =15-mm nD;" =0,667-2m;

—2m/a = -2m/ W
NL = =15 n_n =n-r =0667-";

Nir=1252=156, 1_rr=082=0,64;

21"»‘.':* 2;""1"'
Ner =Ner=15 N-rr =n-rr=0,8;

-2/t Eo —2fa e
Ner  =Mer=08; N-zr =n-zr=125.

Peayabrate pacueron ceoanm n tabmnus 1 w0 2. [MTo manswsiMm sTHX Tai-
JIHIL OKOHTYPHBAEM YHACTKH, B npeaesax Kotopux L= const,
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VIIK 631.6:626.862

METOJI YCTAHOBJIEHUSI BABUHCHMOCTH MEXIY
BPEMEHEM OTBOJA MOYBEHHO-TPYHTOBBIX
BOJ U NAPAMETPAMH JIPEHAXA

3. A. BHIIO®, xananaaT TeXHNYCCKHX HayK
B. A. )KYPABJIEB, xauaugar Texuuuecknx Hayk
A. M. CAMODAIJIOB, kanguagat TexHH4YecKHX HaYK
M. B. JOMALLEHKO

Cesepnoiti Ray4HO-UcCae008aTEALCKUT UHCTUTYT
2UTPOTEXHUKY 1 MEANOpayuL

Muorouncyienusie METOINBL  ONpeAeseHHusi napaMeTpoB
3aKpHITOrO JipeHaxka MOMHO pasjaesHThL Ha JABe OOJBLIHC
PYNNb: 3MNHPHYECKHe (METOALl aHAJOTHH) H pacyeTHBIC
(anaautuueckue). Ileppas rpynma HaxoJHT LIHPOKOE MpPH-
MEHEeHHe B XOpOIUO H3YYEHHBIX perHoHax, ¢ AOCTATOYHLIM
OMBITOM NPOCKTHPOBAHHA, CTPOHTEJLCTBA H 3KCOAyaTalHH
MEJHOPATHBHLIX CHCTGM, a Bropas—npH OOOCHOBaHHH
[IapaMeTpoB JpeHaxka B paHoHaX, rji¢ ONbIT HEAOCTATOUYECH
HAH OoTCyTCcTBYeT BOBce. lHemocTaToK 3MIHPHYECKHX MCTO-
JIOB, B YACTHOCTH IUIHPOKO HCIOJB3YEMOro B €BPOINEHCKHX
crpanax H IlpubGaaTuiickux pecnybsnnkax CCCP merola
HAa3HAYCHHA MEXJPCHHLIX PACCTOAHHI M0 MeXaHHUCCKOMY
COCTaBY MNOYBOTPYHTOB, 3aKJo4aerci B HEOOXOAHMOCTH
MpoBefieHus] MHOTOJETHHX HaOJIOJIeHHH Ha 3SKCNepHMEeH-
TaJbLHBIX OCYIIHTENBHBIX CHCTEMax ¢ NOCAeAyloumHM 00006-
eHHEM noJyueHHBIX AanubiX. HawubGoaee caaboe 3BEHO
AHAJHTHYECKHX MeTOJO0B (DHALTPAIHOHHOrO pacuera Ape-
Haxa — Oonblasg H3MEHUHBOCTL B Mpejesax Jlaxe cpaBb-
HHTEJbHO HeOOJILIIHX yYacTKOB BOMONPOHHLAEMOCTH H BO-
A0OTAAUH NMOYBOTPYHTOB. 34 CuUET 3TOro TOYHOCTH PEe3YJb-
TATOB Ja;Ke npH alcoJiOTHO aleKBaTHOH HAaType pacder-
HOH cxeMbl OyAeT 34BHCETb OT TOYHOCTH ONpPeJeJIeHHs H
OCpeaHEeHHA MO MJOLAAH HX 3HAUEHHH.

Kpurepuit ans Beibopa ONTHMAJbLHLIX NapamMeTpoB 32-
KPBITOrO JApPCHAXKA — BPEMS OTBOAA MNOYBEHHO-IPYHTOBBIX
BOOd H3 MNaXOTHOIoO H NOJANdXOTHOI'O I‘DPHEDHTDH MNOYBCHHOTO
npoduasi B KPHTHYCCKHE TEPHOALI PaGOTHI OCYLIHTE/ILHOM
CHCTEMBI, ONTHMAaJbHblE IS BO3jleJNbIBAHHS CEJAbCKOXO3AH-
cTBCHHBIX KyJabTyp. IlosTomy Bosnukaer 1eoOXOAHMOCTL B
pa3paboTKe TaKHX METOJAOB OMpejieJieHHAs MapaMeTpos
ApeHaxka, KOTopble Mo3BoJisajH Obl 3a KOPOTKHH CPOK B YC-
NOBHAX KOHKpeTHOro oOBbeKTa NyTeM HeNnoCpPeACTBCHHBIX
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H3MCPeHH{l onpelegasiTh 3aBHCHMOCTH  MEXKAY BpeMeHeM
oTBojJa H3OBITOUHOH BO/IbBI M3 NMOYBLI H OCHOBHBIMH napa-
MeTpaMH jipeHarka (pacCTOAHHAMH MEKAY JApPeHaMH H ray-
OHHON HX 3aKJajKH).

OAHH H3 TAKHX METOA0B — ¢IPCHAMNKHBIT KM, KOTOPBIH
paspabGoray B CeBHHUUI'nM u ucnmtan mna Kapeabckoit
ONBITHO-MEJHOpAaTHBHON cTanuuu., On mpejcrasaser co00H
BEIGPAHHBIT HAa OCyLIaeMOM MAaCCHBC PENnpe3eHTATHBHBIN B
MOYBEHHO-JAHTOJOTHUECKOM OTHOWEHHH yuactok. ITox ocr-
PHIM VIJIOM JAPYr K JIPYry 3aJOKCHBl JiBe JIPCHBI ¢ pacue-
TOM, uTOOLI WIHpHHA MEXKAPEHHOro NPOCTPAHCTBA, Ha KO-
TOPOM YCTaHABJAMBAIOT BOJOMEDHbIE KOJIOJLLI, H3MEIA/Iach
OT MAKCHMAJbHOro paccTOsiHHA Lmax, KOTOpPOE BO3MOXKHO
NpH OCYWICHHH JAaHHOrO THNA TNOYBOTPYHTOB, [0 MHHH-
MaJibHoro Lym (pHe. 1). B kouuax apen obGopyaylor MpH-
AMKH AJIA OTKAuKH BOJLI H3 HHX, a OT OKpYXaiolled Tep-
PHTOPHH «KJIHH» BJAOJIL JPEH H € TOPILOBBIX CTOPOH H3OJH-
PYIOT BOJIOHENPOHHUACMBIM MJIEHOUHBIM 3IKpaHoOM c pacno-
NOYKEHHBIM Haj HuMm BagankoMm., IlpH Takom pacno/ioKCHHH
HA OJHOM MEXJAPEHHOM TPOCTPAHCTBE MOJKHO BLIACJHTD
HeJIblil PSiJ pasAHYHLIX PAcCCTOSIHHEA MCEHKAY APEeHaMH, KO-
TOpPBLIM COOTBETCTBYIOT BojoMepiinie komoaun Ki, Ka...Kn
Ins nosyueHuss 3apucuMocTd {=[(L) «KaHH» HCKYCCTBCH-
HO YBJIAMKHAIOT JIO MOJIHOTO HachillleHHs ToYBLI BOJAOH, NPH

. 3TOM YPOBHH BO/AB B KOJOANAX MOAHMMYTCH J0 MOBEPXHO-
. CTH MOYBLL. 3areM NPHCTYMAWT K OTKAuKe BOAB H3 JAPCH C
OHOBpEMEHHHMH 3aMepaMi ypoBHeit B komoauax. [lo
Ka)<AoMy KOJIOJAILY OTMEHualoT BpeMsi OT Hauaja OTKauKH
no cuuxkenust ypoeuedt wa 0,2; 0,5 u 1,0 M oT NOBEPXHOCTH
NouBH H CTPOAT rpauki MCKOMBIX 3asuchmocteil. Ilpe-
HMYIIECTBA METOJ]a — B BO3MOMKHOCTH MHOrOKpaTHOro Mno-
BTOPCHHS H3MCPCHHI B pasHeic MNEepPHOJBI roaa, a TaKKe
MOJeNHPOBAHHA NMEPHOJ0B H3-
GLITOYHOrO VBJIaiKHEHHA pas-
JHYHOH NPOAOJKHTEJNLHOCTH,
yTo ocobenio BaXHO B pa3ly-
xaiouux rpyvarax. Ho np#
pacroJOMMeHHH JIpeH Nojx yr-
JOM BO3HHKaeT TNpOAOJbLHAs
cocTapasionias (GHJIbLTPAIHOH-
HOrO MOTOKa, KOTOpas MOzKeT

HCKA3HTh peayabTaThl H3Me- Pue. 1. Pacnojomenue Fpuﬂmﬂ
ApeH H BOIOMEpHHX KOJO/lesR

pennii. Kpome Tore, HEOOXO- jny nosesom meroze onpesene-
JIUMO  OLEHHTh, HACKOJIBKO HHA MEKAPEHHBX paccTosHHuiL
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TOMHO Pe3yJbTarhl, NOJYYeHHLIE HA OAHOM MeEeXKApPEeHHOM
NPOCTPAHCTBE, XapakTepuaylor maccus B uenom. [Mas pe-
HieHHsl 3THX 3ajau ObIJIM  MPOBCJACHLI  HCCJAeJOBaiHs Ha
CCTOUHOM 3SJCKTPOHHTCrpaTope H NMOJCBLIC OIbITHI.

[Mpu pewenHn 3ajauyd 0 BJAHSHHH pasMmepa yrJa, noj
KOTOPHIM CXOJAATCH JieXKalllHe Ha BOJOynope JApeHbl, Ha
CKOPOCTh CHHYKEHHHA NOBCPXHOCTH TPYHTOBBIX BOJ B MEXK-
ApeHbe AJH YHPOULeHHs Mojean Oblio NpHISTO, 4TO Mac-
CHB OrpaHHYeH NPSAMOYTOJALHBIMH COBCPLICHHBIMH  TpaH-
HIeiMH H 4TO HMeeT Mmecto npeianoceiaka Monion o nocro-
SHCTBE B Ka)J/IOM BEPTHKaJbHOM CEHEHHHM TOPH3OHTAJBHBIX
rpajiHeHTOB Hanopa. B cBA3H ¢ 3THM TNPOCTPAHCTBCHHYIO
064acTh «KJAHHA®» paccMaTpHBaJH Ha MO/RJH Kak nJjaalo-
BO-IIOCKYI0, a INIOCKYI0 B paspe3de (HILTPALHH MEX1y
napajaieJbHbBIMI ApenaMH — Kak oanoMepnyio, [lonHKeHHE
cBo6O/1HOM NOBEPXHOCTH B TOMKE BOAOpPA3/Cjia HA JCKTPO-
MOJIeJIH «KJHHA» CPABHHUBAJH C AHAJOTHYHEIM 3JCKTPOMO-
NeJBILIM  PElICHHeM JJIsl Napalieqblibix  JipeH, TOoYHOCTb
KOTOPOI'o, B CBOI OYEpE/b, OIECHHBAJH MyTeMm colocTaBJje-
HHSL C peayJbTaTaMH pelichus AauHoii 3anaunm na SLIBM
merojaMu [aaepkuna [2]. Pa3bueka MexApeHHOro mpo-
CTPAHCTBA Ha CCKTOPH H OGJIOKH JJisi COCTaBJCHHH NJaaHo-
BO-MJIOCKOI MOJCAN «KJAHHA®» H 3JEKTpHUECKas CXeMa CCET-
KH JJ5 yraa a=26° npuseicusl Ha pHeynkax 2, 3. AHauH3
pesyJibTATOB NMOKa3aJ, UTO BO BCEX CCKTOpPAX, 3a HCKJIOHE-
HHeM KpafiHux, pacueThl Ha MOJCAH <«KJ/HHa» Xopouo CO-
raacyloTcsl ¢ AanibIMH 3JCKTPOMOAGILIOrO pacyera HecTa-
HHOHAPHOI (QUIBTPALHM JUIA NapajjebibiX ApeHn H ¢ pe-
menneMm no meroay laaepkuna. OwHGKH He MPEBLILIATH
6 9, 4TO HE BLIXOJHT 3a Mpeieabl TOYHOCTH MOJAEJNHpPOBA-
uusi. B camom O0OJBLIOM CEKTOpe CKOPOCTH  CHHIKCHHA
ypoBHell Bbille, ¥eM NpPH MapaiebHOM JpeHaxe, H, Ha-
06OpOT, B caMOM Y3KOM ceKrope oHu Mchbiue. Ilpuunna
3TOro Kpoercs B TOMm, 4To B 060JIbLIOM CECKTOpe HApAdy C
JIBHIKCHHCM TIOTOKA K ApeHe NPOHCXOJHT OTTOK rPyHTOBLIX
BOJL BHYTPb KJIHHA; B MaJIOM CCKTOpe najicHHe YI'B samel-
JISeTCs M3-3a JONOJHHTEAbHOr0 NpHTOKa (HIBTPALHOHHLIX
BOJ CO CTOPOHBI NMPCANOCJ]E/IEro ceKropa. B cpeannx ce-
YyeHHAX Hapsjy ¢ OCHOBHBLIM INOTOKOM K JpCHE CYULECTBYCT
(hHALTpALHS B TPOACJbHOM HANMpPaBICHHH, HO OHA HOCHT
TPAH3HTHBI XapaKTep, TO €CTb MPOXOAHT K3 BEPXHEro CCK-
TOpa B HHXKHHIA NpakTHYeCKH Oe3 MOTCPH obObema. _

[Tocsie HCKAWOUCHHS H3 AajbleHIero pacCMOTPeHHA AaH-
HBIX PACHECTOB MO KPAaHHHM CEKTOpaMm TNOJYUYEeHIbIe PE3YJib-
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TaThl ObLIH npuBeAeHsl K Oe3apasmepHoMy BHILY, a 3aTeM
ANS Ka)X</[Aoi H3 PacCMOTPCHHBIX — MOJeNeH «KJHHa» [O-
CTpoeHbl 00001LEHHbIC 38 BHCHMOCTH NMOHHAKCHHA cBOOO/IHOI
MOBEPXHOCTH B CepejliHe Mexay japenami. [aa cpasienus
na rpadHKax MOKasaibl COOTBETCTBYIOUIHE KpHBble A4
napaaaesbibiX JpeH. Ilpusegenne x OGespa3MepHOMY BHIY
3aKJ10MAJ0Ch B CJAGAYIOUIEM: H3MclicHHe nanopa hy wa ce-
pejAHHe MEXApPEeHHON NOJIOCH BO BpEeMEHH BblpaxXain B
JIOJIAX OT MepBOHayaJbHOro Hanopa fig, a OTHOCHTEJILHOE
BpEMSl — 3aBHCAILHM OT Ko3(duuuenta (QHALTPALIH k,
BOAOOTAAYH | M OTHOWICHHS NEPBOHAYAJLHOrO Hamopa fi
K KBajapaTy Mexapennoro paccrosuus L2 HauOGoabuine
pacXomAeHHA MCKAY 3navueHHaMHu fy/hy Anst napanjeibHbiX
H CXOAAIHXCA B NJaHe JApeH He npeswiaer 3 Y AJa yrja
=261 4...5 Y% aaa a=>50° npuuem HanboAbLIEE HHCIO
omnGok — B Kolie o0paGoTkH ypoBHEH, Korjia OpAHHaTa
h, ymenbmwaercss 20 0,6...0,7 M oT nepBoHauaJIbHOH.

Takum oGpa3oM, 3JEKTPOMOJCJLHBIC pacyeThi MOKasa-
JIM, 4TO pasMep yria, noj KOTOopbiM  CXOAATCH JAPCHLI, HE
OK43hiBAeT CYUIECTBEHHOIrO BJHAHMNS Ha TOMHOCTBL MNOJyHae-
MbIX pesyabTaToB. Bo H3lemKanne HCKamKeHHil, HMEIOUHX
MECTO B KpaiiHHX CEKTOpax «KJHHa», HeoOXOJAHMO NpH €ro
pa30GHBKE OCTABHTh 3aLIMTHBIE MOJOCH WHPHHOHM He MeHee
0,5 Lpax # 0,5 Lmin ¢ cooTBetcTBylOUIHX cropon. Hanobo-
Jee ONTHMaJibHble 3HAUEHHA yrjla Mex iy JpeHaMH cOCTaB-
asioT 30...45° NOCKOALKY MpH 9TOM NPOTAMKCHHOCTb /IPEH,
Kpana H BaJHKOB HaHMCHbLUAA,

Kak ynomuHadu panee, B 3a4auy [OJIEBLIX 3IKCICPH-
MEHTOB BXOJAMJIO H3YUeuHe ABYX BOINPOCOB: pelpe3eHTaTHB-
HOCTb OJIHOrO MCHKAPEHbH s BBUICJICHHOrO NMpH H3BICKA-
HHAX OJHOPOJAHOTO MaccHBa M TOYHOCTb, C KOTOPOH HH-
dopmauus, noayuenias Ha JpPeHayHoM KAHHE, XapaKTepH-
3yeT PE3yJbTaThi, NOJYUEHHBIE HA TPaAHUHOHHBIX ONbITHHIX
cHCTeMaX C pasJH4YHBIMH TapaMeTpaMH, B HacTHOCTH C
PasJIHYHIBIMH paccTORHHAMH MexAy apenamu. [lo mepBomy
H3 paccMaTpPHBAeMbIX BONPOCOB B JIHTEpaType HMEIOT Mc-
cro nporusopeuusbie muenus. Hanpumep, A, A. Kcensos
[2] u A. A. Borymesckuit [1] cuUHTaIOT, 4TO B CBfi3H CO
cAyuailHOCTLIO pacnpejescins KoappuuuentTa QHABTPALHH
k Ha OAHOPOAHOM MaCCHBE KaXKj0e MeXKJpeHbe XapaKTe-
pH3yercs CBOCH BOAONPONHILACMOCTBLIO H, CJCAOBATEJLIO,
BOJHBI PEXKHM Ha KaxaoM Mex/penbe Oyier OTIHIATLCA
or cocepnux. P. Muasep n k. Kau [3] B cOOTBETCTBHH
¢ oOmHMH 3aKOHAMH CTATHCTHKH YTBCPKIAAIOT:
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NpH cayya#iHOM pacnpejefenHH ¢ BapbHPYIOUIHMH Xa-
PAKTepPHCTHKAMH MO MJOIIAJH BCC TOYKH HMEIOT OAHY H TY
JK€ BEPOSAITHOCTL H MOrYT 3anfTh Jioboec MOJOMKEHHe HAa
9TOH nJolain;

HEKOTOPLIH MaJblH YYACTOK IJIOLLAJAH XapaKTepH3yercH
TAKOH JKe BEPOATHOCTHLIO COAEPHATh TC HJAH HILle TOUKH,
Kaxk H awoboii JIpyroil Takoro me pasmepa;

MOJIOAKEHHE OAHOH TOUKH € OnpeAeJeHHbIMH CBOHCTBA-
MH Ha NJIOUIAaJIH HE BJHAET 11a NOJIOKCHHE BCex OCTallb-
HBIX.

OTciona caeayer, yTo ecaH Ha JApeHHpPOBaHHOM MAacCH-
BE HMEET MECTO CJayyalHas M3MEHYHBOCTh BOJONPOHHILAE-
MOCTH, TO ee Hal/aI0AaloT H B Ka)K/oM Mexjapenbe, B mnpo-
THBHOM CJy4yae¢ CpeJHHC 3HAYEHHS BOJONPOHHUAECMOCTH B
OTAENBHLIX MEKJAPEHbAX AOMMKHBI JOCTOBEPHO OTJIHYATHLCA
JApyr ot japyra.

IJisi oueHKH 9THX NOJoMEHH{i OblJIH NPOBEACHLI MOJIE-
BHI€ ONpejeseHHsl BOAOIPOHHUAEMOCTH Ha Macchse Mok-
KOJoBo coBxo3a uM., O, Teabmana Tocuenckoro pafiona
JleHuurpaackoit  oGjactH, B  ONBITHOM  XO3fHCTRE
CesHHUHUI'sM u na KapeibCKoii ONBLITHO-MEJIHOPATHBHOI
CTAHIUHH, a TAKX¢ HCMNOJL30BaHbl Janible Mo MAOLIAAHBIM
ONpeleJCHHAM BOJAONPOHHIIAEMOCTH I cyneccH, NEcKoB
H cyrauikoB (Bcero 21 puibopka ¢ o6beMom 30...70 onpe-
aejieHHit B kaxpoit). Ilockoabky B Ka)»1oM KOHKPETHOM
cJaydae paccTOsfiHHA MexdJy TOYKaMH, B KOTOpLIX onpeje-
JAJH KO3(pHUHEHT dHALTpaLlHH, OulJiH pasHBIMH (OT He-
CKOJILKHX METPOB JIO JIECSITKOB), B pacuerax MNpPHHATO YC-
JIOBHE, YTO JECATb MNOAPAJ HAYIIHX (B NPOJ0JbHOM HJIH

1. OueHka pasaMuuil 3HAYCHHA BOJAONPOHMIUAEMOCTH NECHAHON NOYBHI
(yuactok Mokkoaoeo, coBxos um. 3. Teabmana)

< 52 | o2
E ar
;E:*E' dnauennt & M0 MOBTOPHOCTAM, M CYT EE" 5%
S'5 =5 Ga 3
=3 e UE =
1 1,61,8 42 1,4 1,6 3,6 1,8 4,3 24 1,5 24,2 2,42
2 92999 29 35 296 23 2,2 2,6 2,2 1.8 M5 2,45
3 2733 2.9 33 4,7 43 2,9 3,7 44 4,1 36,9 3,69
4 4,735 3,4 3,5 6,8 3,5 35 1,6 L.8 0,9 32,7 3,27
5 2835 2,8 23 2.0 24 3.5 2.1 2,5 1.0 M7 2.47
6 1,929 1,9 0,8 3,7 3,1 3.8 3,1 3,7 3,1 28,0 2,80

Z2k=171,0 2;=2,85
§?7=0,87; S?,=275; Fpaxr=3,16; Fes=4,4; Fp=9,24
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2. Ouenka pasaHunil 3HAYEHHIT BOAONPOHHIAEMOCTH CYrAHNHCTORN
nousbl (wWwectoe moJe JayromacTOHuiroro cesoofopoTta
OIX CealIHHT'nM)

B =]

= =a Eﬁ
£s 3navenna K Mo NOBTOPHOCTAM, M,/ CYT ';'ﬁ- :-;Eg'
is : e i 5% | £5
== Ua oo

1 0,86 0,93 1,20 0,48 0,28 0,35 0,85 0,55 0,97 1,00 8,47 0,847

2 (0,83 0,38 0,33 0,88 0,85 1,00 0,36 0,36 0,87 0,42 6,47 0,647

3 0,76 0,72 0,75 0,91 0,58 0,50 0,31 0,82 0,76 0,95 7,06 0,706

She=22,00 ko=0,73
82, =0,0087; 52,=0,1056; Fgaxr=12,09; Fps=1946; Fy=9947

MOnepeyHoM HanpapJeHHH) 3HAUCHHH £ XapaKkTepH3YIOT
OTj/leJIbHOE MEeX/Apenbe, a Bcsl BuOOpKA — MaccHp B ILEJOM.

Jaa oueHKH HaJHuHA JIOCTOBEPHLIX PAVIHUHE MEXKIy
BHOBb 00Opa3oBaHHBIMH BhlGOpKaMu ObIIT MNPOH3BEACH AHC-
NEePCHOHHBIH aHaJW3 pe3yJbTAaTOB ONpeje/ciisas BOAONPO-
nunaemoctH B 60 Toukax ¢ mecuanoit (MaccHs MOKKOJIO-
Bo) H 30 TOUKax ¢ CyrJHHHCTOH MOUBOH LIECTOE NoJjie JYro-
nacr6umporo cenpoobopora OI1X CesHHHInM). Hcxoa-
HBIC JAAHIBIE PACCMATPHBAJH KaK HE3aABHCHMbIC CIyYaHHBIC
BLIGOPKH, 8 OUCHKY pasjHuMil MEXK1Y HHMH NPOBOJHJAH MO
kputepuio F ®duuiepa nmyTem ConocrasjicHus ero (axTH-
4CCKOTO 3HaueHHsi ¢ TeopeTHueckum  (raGanuynbim), Pe-
3yJbTaTH aHaau3a nokasanwl B Tabsanuax 1 n 2. [lo oGoum
MACCHBAM JIOCTOBEPHBIX pas3JIH4Hi MexK1y cpeiHHMH BBbI-
GOpOK HE YCTAHOBJEHO, MOCKOJLKY (aKTHUCCKHe 3HAUEHHH
KpHTepHa ®Huiepa MeHbllie TEOPCTHUCCKHX,

JlJs1 OLeHKH TOYHOCTH, ¢ KOTOpOi Jio6oe Mexapenne
XapakTepH3yeT Mo BOAONPOHHIAEMOCTH BeCh MaccHB, ObLIJIH
Henoab3oeaHsl Bee 21 BuiGoOpKa, mogaydenunasi pasubIMH aB-
TOpaMH JJ51 pasyiHuYHBIX nouBorpynros. Kak u B npeabiiy-
wem cayuae, B pacuer Opaam 10 HAVIIHX NOAp#Aj 3HAUE-
Huit k. Janee suluncasan cpejuee snavenne u3 10 onpeje-
Jennit. YtoOul npHBeCTH BCe JaHHBIE K CONOCTaBHMOMY
BHIY, CPeJHHe 3HAYCHHA NO KazK10H BLIOOpPKe MACJHJH HA
cpeinee JJIsl BCEro MacCHBAa B LIGJIOM, TO CCTh BLIYHCJIAJH
MOJYJ/ibHEE KO3 duiuents, Beero Ouo noayueno 33 3ua-
yeHuss Koy (HUHEHTOB a4 cynecyanoil M necuauwoi nous
H 56 — aasa cyrauukos (taba. 3).

KosdduuuenT sapHauun anast CYrJIHHHCTONR nNouBwl pa-
BeH 21 %, a aas cynecuannx H necyansix—34 Y%, Ecan so
Bcex ¢opmy/sax pacuera MEXKJPCHHLIX PaccTOsHHi BOJO-
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3. CratucTHyeckMe XapaKTepucTHKN cpeanux u3 10 onpepenennii
BOAONPOHHUACMOCTH JIJsi MHHEPAJbHLIX NOYB PA3HOrO
MEXaAHHYECKOTro COCTaBa (B MOAYJAbHBIX Ko3(HIHeHTAaX)

Houwep Bulopkn SHatelng MoLyAbHKX KosdduitHeHToB
CAHHRON
0 1 2 3 4 ] G [ 8 9
JNEeCATEH

0 — 0,88 0,69 0,94 1,00 0,98 0,95 0,92 1,100,87
1 1,16 1,1‘5.' 1,24 0,94 1,26 0,78 0,87 1,00 0,540,580
a2 1,21 1,48 ﬂ,ﬁ? {J,?'D 1,33 1,48 0,97 0,91 1,100,78
3 0,93 1,19 0,68 1,00 0,97 1,00 1,08 1,03 0,900,90
4 1,63 1,28 1,04 0,97 1,09 1,03 1,00 0,90 0,951,04
D 0,97 0,79 1,18 1,00 0,96 0,76 1,00 — — —

n=>56; me=10; S§=021; V=21%
CynecHansie i neciansle noasl

0 — 0,41 1,24 2,07 0,89 0,62 0,44 1,18 0,81 0,83
1 0.88 0,89 0,96 1,06 0. 96 0, 47 1,43 1,44 0,991,01
2 0,98 1,71 0,61 0,94 ﬂ 86 0,88 1,31 1,29 0,910,91
3 1,10 0,67 0,91 1,32 — — — — — —

n=33; my=1,0; S=034; V=34%

NMPOHHILAEMOCTL BXOJAHT B IOJIKOPEHHOE BbipaiKCHHE, TO
pesyJbLTaThl HCCJEJ0BANHH apaMeTpoB JlpeHarka Ha OJHOM
MEMKJpeHbe Oy/IVT XapaKkTepH3OBaThL 3TH K¢ NapaMerphl
IJISI MAaCCHBa B LEJOM B CALAYIOUIHX Npeaedax Aas CyrJiH-
HHCTBHIX MOYB:

p=¥1,00+0,21, nau 89...110%;

AJ MMeCHaHEIX H CYINeCHaHbBIX NOUB,

p=7V1,004+0,34, uau 81...115%.

Pasjenns 3T npeaedabl  NOnoaaM, [OJYYHM  OIEHKY
OMKHIACMOH TOUHOCTH pe3yJbTaToB HccJecaoBanui: 11 Y%
Ha CYNIHHHCTHIX M 17 Y% Ha nmecuaHsIX W cynecyaHolx MOu-
Bax, 4TO MOMKHO CYHTaTh BHNOJHC VIOBJETBOPHTEJBHHIM
A7 npakTHueckKux ueneil. Ho npu uceneaosannsgx Ha «ipe-
HAKHOM KJIHHE» KajK/lOMY 3HAYeHHI0 pacCTOSHHS MeXay
APCHAMH COOTBCTCTBYIOT HAOJIOACHHS MO BOAOMEPHOMY
KOJIOLY, PACHOJOMCHHOMY HA CCPEAHHC MEXKAPEHHOH NO-
JOCHI, HJIH IO OAIIOMY CTBOPY KOJOAIEB. B ¢BA3H ¢ 3THM
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BO3HHKAeT BOMPOC, CKOJLKO MOBTOPHOCTEi KiHHa HeOoOXO-
AMMO HMETh HA MaccHBe, 4TOOLI TOUHOCThL MOJYYEHHOH HH-
dopmanun Gpiia He xy:me sajannoil. [ peuieHus 3Toi
3aJauyd NPOH3BEJeHO HCKVCCTBCHHOE yBJa)KHCHHE MABYX
MEMIPEHHBIX N0JOC Ha 3KCnepHMeHTanbHOM yuactke Ka-
peasckoii OMC, npuaeraiomeM K ONHTHOMY <«APCHAXHO-
MY KJHHY», € TOCJACAVIOUIHMH HaGJI0ACHHAMH 3a H3MEHE-
HHAMH YPOBHCI BOJBI B MaXOTHOM TrOpH3oHTE 10 24 KOJOA-
[aM, pacrnoJioxenubim ua paccrosnun 10 M Apyr or apyra
Ha cepeiuHe MeKJApeHHHX mojoc. [loupnl yuacTKa — TslKe-
JBI CYHIVIMHOK, MOUIHOCTH mnaxoTHoro ropusonra 20...
...25 cm. Bee pesyabTaThl npHBedenn K Oe3pasmepHOMY
BHAY NYTeM BHIYHCJCHHS CpPeiiinx 3a 15 aueit nabiaiojenuit
MOAYJBHHX KO3((PHUHERTOB A KaXKIOH TOUKH.

CTaTHCTHUYCCKHE XAapaAKTCPHCTHKH TNOJYyuEeHHOro p#Ajaa
CJIeLYIOUIHE:

me=1,01: S=021: V=20,8%.

Heo6xoauMoe 9HCAO TOBTOPHOCTEH AAA JIOCTHAKEHHHA
3a71aHHOM TOMHOCTH MOXKHO onpeaeants no dopmyae [6]:

n=_S2#[1= (1/y2m)]2A® ,

rae f— SHcA0 MOBTOPHOCTEN, HeoOXOAHMOE AAA NOJYYCHHA NOTpel-
HOCTH He XyiKe 3aaannoll —A; § — cpelHeKBaapaTH4YHOC OTKIOHeHHe
psiia H32 m NpeiBapHTENLHEIX ONpeACACHHH; {— 3HAYCHHA KPHTCPHA
CrbiogenTa Aas BuUOPAHHOTO YPOBHA 3HAMHMOCTH

3anasasi 3naueHHs OTHOCHTe bHo#i norpemHoctH 0,05;
0,10; 0,15 u 0,20, uto cooTsercTByer TounocTu 5, 10, 15
20 %, u npuuumas TabauuHoe 3HavenHe Kputepus CTblO-
nenta fys=2,07, npi YHC/IC MPEABAPHTEJABLHHX ONpeaesieHHil
m=24 noayuum:

Mgy =T74+20; um%=18i5; s =8+2; n,,=4=*l.

Takum oGpasoM, s H3yYacMBIX Toys obecrneyenHe TOU-
HOCTH pesyabTaToB He xvike 20 Y moxer 6bITh AOCTHTHYTO
npH HaOAOACHHAX 32 YPOBHAMH MNOYBEHHO-TPYHTOBBIX BOJ
no 3...5 KoJoaiam, pacrnosoXeHHbIM Ha CepelHHe O0AHOro
MeXIpeHbsi € Napasiie/bHO 3aJ0XKEeHHLIMH JIpeHaMH, HJIH
no 3...5 «ApeHaXKHBIM KJAHIBAM», Ha KOTOPLIX Kaabli KO-
JIojiell COOTBETCTBYET CBOEMY MEXIPCHHOMY pacCTOSIHHIO.
HocrurnyTh Gosice Bhicokoft TounoctH, nanpumep 10 %, ne-
peajibHO Ja)e NMpH TPpaaHUHOHHBIX METOAax HCCJIe/l0BaHHIA,
NMOCKOJBKY JJISi 3TOTO HA KayKJOM BapHanTe ONbita HeoO-
xoaumo Hmeth 13...23 Habai0naTeAbHBIX KOJIOALEB.
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PaccMOTpHM JaHHBIe ONpeaescHHs 3asucHMocTH {=[(L)
Ha onbiTHOH njaomaaxke Kapeaockoii OMC. Iliromajnxa
npejacrapiaaa coboit MEXKAPeHHYIO MoJocy IHHpPHHOH 30 M
H aannoft 100 M ¢ 3anoxennoi no Anaronan A0NOJAHHTEAb-
HOit apenoii, Gnarofaps uemy o0OpazoBano ABa MNPHJICTalO-
KX APYr K Apyry <«apeHaxubix kauna», Ilo nepumerpy
moaAkn ObJIH OTPHITLI Y3KHE TpaHiueH, B KOTOphLIC NO-
MelaJICcH SKpaH H3 NOJHITHACHOBOH MJIEHKH Jaf NpeaoT-
BpallClng TepeTekanus BOAH 3a npejlean ydactka. Buny-
THIil H3 TpPaHIIEH IPYHT BO3BPATHJAH Ha MECTO H VILIOTHHJH,
a saTeM Hal KPaHOM YCTPOWAH BaJHK BuicoTOfl 20...25 cM
H3 ynJaoTHeHHOro rpyuta. Ilo Guccekrprcam yraos, o6paso-
BaHHBIX CXOAAMHMHCS NPOOHBIMH ApeHaMH, ObLJIO 3aJI0Ke-
Ho 36 BoJOMEpPHBIX KOJIOAIEB AHamMeTpoMm 4...5 CM, H3 KO-
TOPbLIX NOJOBHHA HMeaa rayouny 1,5 m (rayOHHA 3aKJa1KH
apen), a ocraablibie — rayouuy 30 cm, uro na 5 cm GoJblue
MOIILHOCTH NaxoTHoro c¢jaosl. lIouBBl — TAMKCJALIH CYIVIHHOK,
V4yacToK HACHITHJAH A0 NOJHOH BJAArOCMKOCTH AOMK/ICBAHH-
em 5 pa3s: ABa)/Jbl BeCHON M TPHXKAB JeToM, Ilo oKonyaniH
HACHIUIEHHS BCE ApPCHLI BKJOYHJAH B paboTy H no BCcem KO-
J0AlaM npopean HabJ0JACHHS 32 H3MEHeHHEeM YPOBHEH not-
BEHHO-IPYHTOBLIX BOJ. HacToTra 3amepa ypobieci cocTapif-
Aa 3.. .4 p nepBuil Aenb nabaloennit, a B NOCJACAYIOUICM —
2 pasza B Aenb. PeayibpTaTel HAOJMOACHHH TTPEACTABICHL B
NoJyAorapHpMHICCKHX KOOPAHHATaX Ha pHCynke 4. 3aph-

i
Py
=
; e S I R R S

L= | | ] ] 1 l | I
0 20 % 60 80 100 120 g 160 180 200 220 240 260 280
Apema T, 4

Puc, 4. 3asucumocrs f=[(L) aaa tameanx cyrasukos (OIIX Kapeab-
cxkofi OMC):

J — pecua; 2 — aerTo.

!
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o & cumocTb t=f(L) nnsa BepxHe-

------"--er ﬁr-‘f_ﬂ- ro 25-cCaHTHMETPOBOI0 CJ0A
et #E oA J'ZJ***"' MOYBLI 3HAYHTENbHO H3MCHS-

i - o JIACh BO BPEMCHH MOJ BJHSHH-
) S T S €M Cce3oHa roja H HCXOJHOH
E]j___-'______________ BJaKHOCTH Nepejl yBJaxHe-
4 g el B HueMm. Ilosromy s NPaKTH-
2| R RS YeCKHX IeJiell  yBJaamKHeHHE
™ J#,e-*:’”_ N MOIKHO OCVIIECTBJAATb MO Ce-
W A 30HaM To/la U BHYTPH KaxKJ0-

e mmnmnm et ro cesona HeoOXOAHMBLI He-
Pue. 5. Cxema pacrnoJiomKeHus CKOJIBKO nocjeloBaTeJbHbIX

NPOGHLX JApeH Ha yuacTke: ONnpe/ieaeHHH, NpUIHMas B Ka-
/ — BAIMK € 3a70KCHHMM HOA WEM  yeCTBE PAcUCTHOH 3aBHCHMO-
SEpaHomM 3 NOAHITHACHOBOR NACHKN; w an
2 — ppobuue apexw; J3— mecra or- CTH CaMLIH l-IEﬁ'JIEI‘ﬁIIl]HHTHHH

Kagke Boam; K-l, K-2, K-3, K-n—
BOAOMEPHEIE KOAOULL BapHaHT,

Ha ocHOBaHHH BbINOJIHEH-
HBIX Ja0opaTOpPHBIX H IOJIEBLIX HCCJACTOBANHI MOXKHO Ce-
JIATh CJACAVIONIHEe OCHOBHLIE BBIBOJBI

OImMuBKH, 0OVCAOBJICHHLIC TPEXMEPHOCTBIO NOTOKA BOXBI
B MEKAPCHHOM MNPOCTPANCTBE NPH 3aKJaiKke B IHpoOICCCE
pablcKanuit npoGubIX Apen moa yraom jo 90 Apyr K ApY-
ry, ne npepniuanT 4 % orT MakKcHMaJabHOrO Hanopa, H HMH
MOKHO npeHebpeub B MPaKTHUYECKHX pacucTax;

Jiofoe oTleabHO B3asToe NMpobHOe MeXApeHbe XapaKTe-
pH3yeT BOJIONPOHMIIAEMOCTh Maccupa ¢ TouHocrbio 1l...
19 %; |

A obecneyeHus ToyHocTH HabJoJeHHH 3a BOJOIIOHH-
SKAIOLIHM JIciicTBHEM apenaxa ne xyxe 2 Y HcoOXOAHMO
BEeCTH 3aMepbl ypoBHeil He MeHee ueM Ha HCTHIpeX MeH-
ApeHBAax;

3aBHCHMOCTL BpPEeMCHH O0TBOJAa H3OLITOUNOH BJIarH M3
KOpHeoOHTaeMoro CJos 104YBbl OT PAaCCTOSHHH MCEXKAy ApPC-
HaMH NOJABEpMKEeHa 3MAUHTEC]IbHBIM H3MEHEeHHSIM NO CC30HAM
6e3MOpO3HOIo NepHoja, a TakKe BHYTPH Ce30H0B IOJ BJH-
SAHHEM HCXOAHOrQO COCTOAHHA IIOUBOIPYHTOB, MO3TOMY H3Y-
YCHHE 3TOH 3aBHCHMOCTH IIYTeM HCKYCCTBCHHOrQ yBJaziie-
HHHA ﬂpﬂﬁl—lb].‘{ «APCHd AN bIX KJAHHBCB» HYIKHO NPoOBO/IHTDE
HECKOJBKO pas B o/,

Mcxoast H3 9THX TIOJ0MKEHMIH, MOMKHO PEKOMEHJ0BaTh B
NpoLecce BHINOJHEHHS HAYYHO-HCCIEA0BATEILCKHX paloTr H
H3BICKanuil aas 0OOCHOBAaHHS HAapaMETPOB peryJaHpylolleH
OCYILHTCJBHOH CCTH 3aKjaaibiBaTe MpobHble  IJIOIAJAKH
KBajpatHoil popMbl ¢ AJdHHONH cTOpoH 2 (Lmin+Lmax). Ha
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nJIoNla/iKe 3aK1a1LBAlOT nath npobubix apen (pic. 5), Bo-
JAOMCPHBIC KOJIOJIB, VCTPAHBAIOT IO NEpHMETPY 3allHTHBIHA
SKPaH H BaJHKH IJf NpeioTBpPallléeHHA NepeTeKaHHA BOBI
H 000PVAVIOT eMKOCTH AJI51 OTKA4KH Boibl u3 npen. [Ipu Ta-
KO [IIIU[J."-{E ILTOIIaAKH ]it’.‘t}{'jxﬂ,-'[.li?ﬂﬂ MHHHMaJasnoe KOMHYE-
CTBO BOAR AJs HCKYCCTBCHHOTO YBJAMHCHHA, B ]'EPDILEEEE
NOCJACAYIOIHX HaOMOACHHIT 32 BOJONONHIKAIOUIHM JAEHCTBH-
eM JipeHax<a olindka, oOyCcaoBACHHAS TPCXMCPHOCTBIO MO-
ToKa, He mpesBuicHT 3 %, a omubGka, odycnosiaenHas npo-
CTpancTBenioil  napHauMeli sojonponuunaemocts, — 20 Y%,
yero BIOJIHE JIOCTATOYHO ISl NPaKTHYECKHX UeJeH.

YKASATEJIb JIHMTEFPATYPHI
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METOJIUKA UCCJIEJOBAHHH BOJHOTO
PEXXHMA OCYWAEMBIX 3EMEJIb C TPYHTOBbBIM
THUNMOM MUTAHHSA B YCJIOBHAX HOXJIEBAHHA

10. H. HUHKOJNIbCKHH, kanauaar Texunueckix HavK
H. 1. BYHHUHA, kananiat TexnHYecKHX HayK

Mocrkoackull opdena Tpydoeasoczo Kpachozo 3nameru
2udpoMentopaTusHsll UACTUTYT

Hecenenosanus BOANOro pexuMa OCyHIa€MbIX 3€Melb C
TPYHTOBHIM THIIOM TIHTAHHA B YCJOBHAX  JIOXKAECBAHHH —
COCTABHAA YacTh KOMILICKCHBLIX HCCJIEJIOBAHHH MCTOAOB Y-
PaBJICHHA BOAHBLIM M CBA3aHHBIMH C HHM Ta30BbIM, TENJO-
BbLIM H NHTATEJILHLIM peXHMAMH MEJIHOPDHPYEMBIX 3eMeJb,
OpHH H3 OCHOBHBIX BOIPOCOB, BO3HHKAIOUHX IIpH OICHKE
3(hPEeKTHBHOCTH JIOK/ICBAHHA OCYIIACMBIX 3CMEJIb, — HAXO0MK-
AeHHe TaKoro pexXuma ocyueHHss H COOTBETCTBYIOUICrO £MY
pe:KHMa JAONOJHHTCALHOrO YBJaMKHIEHHS, KOTOpLIe npu 3a-
JIAHHOM VYPOBHE ONTHMAaJILHOCTH Da3BHTHS pacTeHHi (IO

i 123



BOJHOMY pexkumy) obecneunsn Onf nanOojee 3IKOHOMHOC
pACX0/I0BaHHE TOJHBHOMN BOABI H MAKCHMAJIbHBIH yporKai.

WccienoBanis NOKa3blBalOT, 4TO YPOMKAHHOCTL CCJIBCKO-
XO3ANCTBEHHBIX KYJABTYD Ha OCYHIaeMblX 3eMasiX ¢ OJIH3KHM
jaJieraieM TPYHTOBBIX BOJ CYLECTBEHHO H3MEHSCTCs B 34-
BHCHMOCTH OT MAyOHHBI HX TOHHXKEHHs Aaxke mpH TOAACP-
JKAHHH ¢ TOMOILBIO JA0KACBAHHA ONTHMAJLHOH BAaKHOCTH
nousbl. [TOHHKEHHE YPOBHA TPYHTOBHIX BOJA HJH MOBLILIEHHE
MO CPABHEHHIO C HEKOTOPBIM €ro ONTHMAJbHbLIM 3HAUCHHEM
cumxaer yposkail. ITpuunua sToro JIeKHT B 3aKOHOMCPIIBIX
H3MeHeHHAX Xapaktepa BojooOmena B 30He aspalliH H CBAH-
3aHHBIX ¢ HHM TeMII€paTypHOro H MNHTAaTEJbHOro pezKHMOB
[OYBHI.

OcHOBHBIC 3ajlaYH HCCAEA0BAHHN: H3yUeHHe 3aKoHOMEep-
jocteli uamenenus Boanoro OGaJjanca B 3aBHCHMOCTH OT
BJIAMXKHOCTH TOYBBI M rJyOHHB 3aJieraHHsi IPYHTOBBIX BO,
YCTAHOBJICHHE CBA3H MEXKAY PEXKHMAMH OpOMCHHs M OCY:
LIeHHS; YCTAHOBJCHHE 3aKOHOMCPHLIX H3MCHCHHII VPOKaH-
HOCTH OT BJIAXKHOCTH MOUBLI M YPOBHS FPYHTOBBIX BOJL; pas-
paGoTKa METOJHKH ONpeeaeHHs nauboaee TpyAHo H3IMEPH-
MBIX 9JCMCHTOB BOAHOTO GaJjanca 301kl aspalii — Boj000-
ME¢Ha C TPYHTOBBLIMH BOJAMH H MNOrJAOLLEHHA H{J'-IHIZ"I-IIIDF!
BJIaTH KOPHSIMH PacTeHHH.

i H3V4eHHd MOCTABJCHILIX 3ajau HEOGXOAHMO B MNO-
JICBLIX VCJAOBHAX NMPOBCCTH CEPHIO ONBITOB MO JOK/ACBAHHIO
NpH pasiHIHbIX YPOBHIX IPYHTOBLIX BOA, HO 0JIHIAKOBOH BO
BCEX BAPHAHTAX BJAAXKHOCTH MOUBBI H, HA000POT, MpH pas-
JIMUHOMN BJAAYKHOCTH MOYBEHHOTO CJ0f, HO OAHHAKOBOH Y-
GuHe NOHHXKCHHS TPYHTOBHIX BOJA. Taxkne ONMBITH MOZKHO
OCYIIeCTBHThL YaCTHYHO B JIH3HMETpax, 3apAKCHHBIX MOHO-
JAHTAMH TMOYBOTPYHTA, M HA ONBLITHEIX TOWaikax. B Jio-
Gom cJayiae HeoOXOAHMO JIOKA3aTe/bCTBO Ppenpe3eHTaTHb-
HOCTH JIH3HMETPHUCCKHX JaHHbIX JJ1s OCYlliaeMoro mMacci-
pa. [Ipu olleHKe BOJHOrO pexHMa MOYBBI HYHKIIO HCMOAL3O:
BAaTh B pAJe CJay4aeB Takxe Aanubie MO rasopoMy, InHTa-
TCJABHOMY W TEIJIOBOMY pexiHMam TMNouB, Kak KOMIJIEKCY
¢pakTopoB, yuacTByiOWHX B (OPMHPOBAHHH Ypoxas H OI-
pa’kalolWHuX CTemeHb ONTHMAJbHOCTH YCJAOBHi  BHeLIHEH
Cpebl.

MeTonHKa HCCJAeNOBAHHI 3aKOHOMepHOCTeH (OpMHPO-
BAHHS BOAHOrO peXHuMa 30HbB A3PAUHH C NOMOULLID JHSH=
metpoB. [IpumMeHsieMble B ONBITAX JIH3HMETPb HNPEACTABJIA-
joT cofoit cTajbHble UHJAHIAPLE BHYTPEHHHM AHAMETPOM HC
menee 1 m, raybunoit 2,56 u 3 M, 3anojHennbie MONOJHTaAMH
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nousorpyHToB. [logaepxanue
3aaHHOr0 YpoBHS I'PYHTOBLIX
BOA OCYLLECTBJSIETCA aBTOMa- ey
THUCCKH TIOCPEACTBOM CHEIH- -« Arapriirioe gy A R
aJbHOIT anmapaTypsl, uTO no- '~ 4 |7
BHIIAET TOYHOCTL 3IKCHepi- 5
MeHTa. KOHCTPYKTHBHBIE 0CO- AR
GeHHOCTH JIH3HMETPOB MNO3BO- ===
JAIT BLIPALMBATL B HHX IIH- r
pokHi Habop cenbCKOXO3fMCT- g = ":q
BEHHBIX KVJBLTYpP, A0CTaATOUHO [ e
HOME[J}EH%ET!;}FPEH{HMH yB- =
JaXKHeHHd, a’pauul, HHPHIL-
TpalliH, NOAOOHLIC YCJAOBHAM  pye |, Cxema MeTadanuecxoro
Ha DHP}’}[{EIIDIILHK YHACTRAX, CBApPHOro JH3IHMETpPa C© d4BTOMA-
HJIH HCH}":E’TEE‘”H{'} CO3aBaATH THHCCKHM }"ETPUI"ICTH(’JH perydn-
Pas/HYHBIE DEXUMBN yBaax- PORAUNR YPOMLA FPYHTOBHX BOA:
HEHHS| H OCYMICHHSI AAS H3YUC-  pocik:  { — KoMnCRCAUNOHHEA o
HHS 3aKOHOMepHocCTeli HaMe- P4 -";p“rf’;-“ﬁ;‘ﬂ Bttt
HeHHqa npH 3TOM BOIAHOTIO ﬁa- TpyGa: § — cauaHasn 1mu|nmnnul Tpyo-
JlaHca TIOUBHL H ypowasi. [Ioo-  foiano vt royga o 11—
1laab JH3HMETPOB MO3BOJSAET
CBECTH K MHHHMYMY pasjiHulisg B OTHOCHTEALHOi mJouain
JIHCTLCB, HX OCBCIICHHOCTH, OCBEUIEHHOCTH MOYUBLI 1§ TaKHM
obpasoM NOJAYUHTHL AOCTATOMHO PCHPC3CHTATHBILIC AaHHLIC,

[Ipn onyckanMu ypoBHA TFpPYHTOBLIX BOJ B JH3HMeTpe
(puc. 1) muxKe sananHoro noJoxeHuss (B cayuyae Hcnape-
HHSI C YPOBHS TPYHTOBBIX BOJ) NOIMJaBOK B KOMICHCALHON-
HOi TpyOe OTKpLIBACT NPYMMHHHBIA Kaanan KomieHcaTtopa,
yCcTpoeuuoro no Tuny cocy/ja boias-Mapuorra, u Boaa 10-
JuBaeTcs /0 3aaaHHoro yposus. Ilpn noaseme ypoBHsi Bbl-
¢ YCTAaHOBRJGHHOTO npeieaa (B caydvae HHOHABTPAIHH 110-
JIUBHBIX MJIH JIOMKJIEBBIX BOJI) H3JMIIEK BOABI CJAHBAaeTCHd B
HHOHALTPAIHOHHY IO TPYOY ¢ NMOMOUILID NPHCOCJAHHEHHOI K
Helt caupHoil peannoBo# TpyOKH, [lojoXKeHHe YPOBHS TpyH-
TOBEIX BO/J B JIH3HUMETpe MOXKHO MNEPHOJAHYECKH H3MEHATH
- nyTeM NpHCOeAHHECHHS Pe3HHOBON TPYOKH K mWITYUEpy Ha HH-
¢uasTpalHoOHHOH Tpyde HA TOHW HJIH HHOH BBICOTE H H3ME-
HeHHS JUINHBI TPOCHKA, V/EpiKHBalOlUlero MomnJiaBok Ha 3a-
AaHHOM YpOBHE.

HcencaoBanns BOAHOrO pex<HMa 301bl adpalui NMpH pas-
JHYHOM NOHHIKEHHH IPYHTOBLIX BOJ NMpOBOAAT Ha houe Ofl-
THMaJabHO Baaxuoeru mousst (60...80 9% mnopucTocTH),

ﬂﬂMﬂpH{l[HﬂEMDﬁ C AOMOLIBIKD NOJHBOB, H BKJIOYAIOT HC

ma
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MeHee NMATH BAPHANTOB B JBVKPATHON NMOBTOPHOCTH, UTO MO-
TpeByeT He MeHee JecSTH JH3HMeTpPOB. YPOBEHbL I'PYHTOBLIX
BOJ NOJIEPIKHBAIOT € MOMOIBI0 aBTOMaTHYECKOro VCTPOH-
CTBA NOCTOAHHBIM Ha raybune 05, 1, 1,56 u 2 M, a ecniu Uo-
CTaTOMHO JH3HMCTPOB, TO H Ha NMPOMEKYTOUNBEIX IMyDOHHAX.
3TO NO3BOJHT MOJYYHTHL HenpepbiBHble KPHBHE CBH3H YpO-
Aas H OTAGJALHBIX 3JCMEHTOB BojHoro OaJjianca ¢ rayoH-
O TPYHTOBLIX BOA B WIHPOKOM jHamasoie ce H3MeHCHHH,
Kpome Toro, HeOOXOAHMO NOCTABHTH ONLIT ¢ MNEPEMCHHBLIM
B TeueHHe BEereTallHd YPOBHCM TPYHTOBbIX BOJ, COOTBETCT-
BYIOULMM ONTHMAJIBHOMY €ro XOjly Ha OCYUHTeJAbHbIX CHC-
TeMaxX HWJH NPOH3BOJALHO 33JaHHbLIM peAKHMAM OCYIIEHHS.
Has OueHKH penpescHTATHBHOCTH JH3HMCTPHYECKHX JlaH-
HBIX CAEAYET AONOJHHTE/IbHO YCTAHOBHTL JABA JH3HMETpa C
VPOBHEM TPYHTOBBIX BOJ, COOTBETCTBYIOULHM ITOJOKECHHIO
ero na okpymawowem node. [ToauBer B 3THX JIH3HMETpaX
OCYILECTBJASIOT HOPMAMH H B CPOKH aHaJOrHyHo TOMY, Kak
HX MPOBOAAT Ha noae. Jlaunsie 3TOro onbTa MO3BOJAAT CPaB-
HHTh YPOKAHHOCTD H OPOCHTC/bHLIE HOPMBI, TMOJYUCHHBIC
B JH3HMETPE H Ha MOJ¢ NPH OJHHAKOBHBIX YPOBHAX TpyH-
TOBHIX BOA H OJ/IHHAKOBOi BJaaxKHoctH nouskl, [loanBl
NOMACBAHHEM Ha3HaualoT Takum obpasom, ytobBl MOALEP-
JKHBATh BJAAMHOCTL Kopueoburacmoro cnosi 0...50 e B
Toppanbix noypax uwauw 0...30 cM B MHHEpaablibiXx B Tpe-
Aenaax BuIOpanioOro ONTHMaJbHOrO AHanasoHa. Jlusumerpsl
¢ ypoBHem MeHee 0,7 M ne MOJMHBAIOT, TAK KAK €CTECTBEH-
Had BJa’»KHOCThb B HHX OJH3Ka HAM Aaxe Bbluie TpeaeibHO-
nojesoi. BaaxuocTs nmoussl H3MepsAOT nocaoino (uepes
20 cM) A0 rpyHTOBHIX BOA C NMOMOLLbIO HCHTPOHIOro BJAATO-
mepa (manpumép, BIITP-1) ¢ rouynocteio 2...3 %.

[IpeaBapHTeAbIYIO OLEHKY NOJHBHOH HOPMbBI /M Ompeje-
JAI0T N0 opmy.e:

m= (Wo—w;) Il » (1)

rac w;— BAAKHOCTL [B 10418X oT oOnema I'I:{I'Iﬂbl}, COOTBETCTRYIOIIARA
BCpXHEMY Tpeacay 3dajaalnoro HHTepnaJad HIMCHCHNA BAAAHOCTH;
W), — NpeAloJHBHAN BAaXKHOCTL, CPelHAR B KopHeoDHTaemoMm  Choe,
aoan or obwema: [ — MOWHOCTE KOPHCOOHTAEMOro Ch0f, MM,

[Tonus HaszHaualoT NPH CHHKEHHH BJAAYKHOCTH B pacyer-
HOM CJloe w; A0 3HauyeHud, GJH3KOro K HHXKHEMY Mnpejeny
B BLIOpaHHOM jlHanasolle ONTHMaJbHON BaaxuocTH, llocae
NoJHBA NO AdaHHLIM H3MEPCHHH BJAaXKHOCTH KOPPEKTHPYIOT
MOJHBHYIO HOPMY.

Bo Bcex smaumerpax poskHa ObiTh obecneuena ¢AHHAA
HOpMa BHICEBa pacreHuit M3 pacuera na 1 m* numennua —
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600 pacrenuii, kKaprodeiab— NATH KYCTOB, CBEKJa — CeMb
KOPHEMJIOL0B, Kanycra — versipe pacreuus, OKpyKaouylo
JH3HMETPLl TECPPHTOPHIO 3aCEBAIOT TOH KE KYJIbLTYypoH H
nosiuBaloT, B cayuae oTCYTCTBHA NOJIHBA, YTO KpaliHe HeKe-
JaTeJLHO, B 3HAYCHHE BOJONOTpebJCHHs VKO BBECTH IO-
NPaBKY, YUHTHIBAWULYIO JONCAHHTCALHBIH NPHTOK Temja ¢
HeopouraemMoi tepputopHH, IlonpaBky MOMKHO PpaccUHTaThb
no metroanke I''H [1].

YpaBHeHHEe BojHOro OaJsianca 30HLI a3paliy 3a pacuer-
HBH NMPOMCHYTOK BPEMECHH HMCET BHIL!

-' §W=0c+M—Ey=gq, (2)

rae 8W — maMeneHne BJAAro3anacos B 3oile a3pallHy 3a paccMaTpHBae-
MBI NPOMEKYTOK BpeMeHH (pasHOCTL Med/Ay KOHeYHWMH M Hayajb-
HBIMH 3anacamu), MM; Oc —ocaakn, MM: M — KoMHYECTBO NOJHBHOI
BOJALI, MM; Lp— cymMaplioe HCOapende, MM; §=g;—g§: — BoLoo0MeR
MEXAY NOYBCHULIMH H IPYHTOBLIMH  BOLAMM, MM; g — NOANHTLIBAHHE
30HB A3PAUHH CO CTOPONLI TPYNTOBHX BOA, MM; g3 — cGpoc No¥BeHHOI
BJAATCH B IPYHTOBHIE DOAL, MM,

3naueHHe ¢ ONpeaeisioT Mo KOJHUECTBY MOJHTOH HIH
OTJIHTOH H3 JH3HMETPOB BOJLI, HEOOXOAHMOH JJs NOjIep-
JKaHHs TPYUTOBHIX BOJA Ha 3ajannoi ray6uue, Mcnapenne
Ey onpejeasiior H3 0aJalncoBoro ypasHeHHs (2) ¢ yueToM
H3Mmepenus snavenuii §W, Oc, M u q.

HeeneoBanus no BOAHOMY peKHMY 30HBI  a3PaiHH
OCYLIECTBJAIOT B KOMINIEKCE ¢ H3ydeHHeM TeIJOBOro H IH-
TATEJLHOTO0 PEKHMOB mouB. TemmepaTypy NOYBbI H3MEpPSIOT
B caoax 0...10, 10...20, 20...30 u 30...50 cm exenHen-
HO C MOMOULBIO JEKTPHUECKHX MJIH PTYTHEIX TEPMOMETPOB.
JKenatespibl TakmKe H3MEPCHHST TEMICPATYPEl BEpPXHHX
CJI0OEB TPYHTOBHIX BOJ B JH3HMETPax H Ha OKpyHKalolleM
nose. Mx uesnecoofpasHo BeCTH € NOMOILLIO INIYOHHHBIX
ICKTPHUYECKHX TEePMOMETPOB C TNEPHOJAHYHOCTBIO OAHH pas
B 10...15 cyr. HaGaoaenuss 3a AMHAMHKOH NHTaTEdbHBIX
ewtects (N, P, K) B 30He aspallid I[POBOJAT B OCHOB-
Hole (asnl passuTHda. ITlocaoiiHo uepes 20 cm a0 ypoOBHA
TPYHTOBLIX BOJ, OTOHPAIOT lla XHMHYECKHH anaaH3 o0pasiiul
nouporpyura B ueGoabuiom oObeme, B Teuenmne Berera-
IHH HAa OKPY:KalollleM JIHZHMETPLl y4acTKe OCYLLECTBJAIOT
HaBJIOMACHHS 3a BJAMKHOCTLIO H TEMNEpPaTypoid Bo3ayxa H
nouBw (B pacuerHom cJjoe 0...50 uau 0...30 cMm) craH-
JapTuplMu npuOopaMH, 3a HCHApeHHeM ¢ BOJIHOH NOBEPXHO-
CTH — ¢ noMoubio Henapomerpa ['TH-3000.

Meroauka HecaelOBAHHH 3aKOHOMepHOCTeH ¢opMHpOBa-
HHS1 BOAHOIO peXHMa 30HbLI AIPALHH C NOMOLbIO ONBITHBIX
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njaomwanok. HMeeaepoBanus BOAHOTO pexHMa MOUBbLI NMPH
PasAHUNbIX PEKHMAX YBJAiKHEHHA NPOBOAAT Ha OINbITHBIX
naonaakax. ['panHuse naowaj ok 10431l COOTBETCTBOBATD
rpaHxlaM Ioulajy, <«nojABemieHHoOH» K JABYM HJIH bonee
ApeHaM HJAH KOJJIEKTODY. YCTheBbIe uacTH JApen HIH KOJI-
JeKTopa o00PYAYIOT CMOTPOBBIMH KOJOLUAMH [Jisi H3IMEpe-
HHA JpeHaxHoro croka. OnbITHBE NJIOLAAKH pasMeulaior
M0 BO3MOXKHOCTH B IleHTpe OCyluaemMoro MaccHBa LA
HCKJIIOYCHHA TOPH3OHTAJLHLIX IPHTOKOB M OTTOKOB B OajaH-
ce rpydToBuix Boj, Ilpu ocymenHn MmaccHBa OTKPBITBIMH
KaHaJaMH HX MOJKIO PasMECTHTh Tak, YTOOLI OXBATHTh BOJO-
cGop oAHOro KauaJjia MOJHOCTBLI0O HJAH 3aHATL 4aCTh MEXK-
apenbd. B nocsaejnen cayyae pasMeps MIOUAA0K AeJNAlOT
He menbine yem 1010 M u pacnoJiaraloT B cepejiine MeXK-
Jy KaHaJiaMH.

BaaxuocTh NOUBEHHOrO CJOA Ha ONBLITHHRX MJOLLAAKAX
HJH N0JASX NOJUIEPHSHBAIOT B pasJHUHBIX AJs Ka)kaoro Ba-
pHanTa npejeaax BHYTPpH o0uiero ONTHMAJLHOrO AHANA30-
na: 50...60, 60...70, 70...80 u 60...80 % ot nopHC-
TOCTH, Y POBCHb TI'PYHTOBBLIX BOJA coO0JIION4I0T Ha BCex Ba-
PHAHTAX O/IHHAKOBBII B ONTHMAJbLHLIX npejejnax (HEPHOA
HioHb — aBryer). [IoaxBel  OCYILECTBASAT AOKKACBANHEM
Tak, uTOObl BJaM¥HOCTh TMOUBLI COXpaHsJach Kak IOCTOSH-
HOH, HesaBHCHMO OT (a3 pasBHTHHA, TaK H NEepPEMEHHOH B
COOTBCTCTBHH C CYLICCTBYIOUIHMH pekoMenjauuamu, Has-
HAYAIOT MOJMBB NpH cHiKeHHu Biaaxuocru cyos 0...50
pau 0...30 eM a0 HHKHero npejena B BoibpaHHOM jHana-
sone, Hopmy paccuntsiBaior no ypasuenuio (1) u3 ycJjo-
BHA MOBBLIINEHHH BJAXIHIOCTH B pPACUYETHOM CJioe 10 YPOBHA,
COOTBETCTBYIOLLEIO BEPXHEMY MNpejeny JHanasoHa peryJ/iH-
pOBAaHHA.

Ha pcex noOAHBHBIX H HEMOJHBHBIX BapHaHTax IHPOBOJSAT
HabMOMeHNA 34 VCJAOBHSIMH (POPMHPOBAHHA BOJHOrO pPEKH-
Ma, AJS 4ero H3MepsioT COCTaBAAIOUIHEe (BJAAXKHOCTL I0Y-
BLI, OCAJZIKH, IOJIMBHbLIE HOPMbl, CyMMapHoe HCIapeHHE,
YPOBHH T'PYITOBLIX BOJ, JpeHa;KHbli CTOK, Hanopuoe MHTA-
1He) BojHoro HasaHca pacueTHOro €Jos NOYBLI BOJALI a3pa-
MM (10 YPOBHSI TPYHTOBLIX BOJ), TPYHTOBBIX BOA H oOule-
ro BojHoro Oajanca, BKJIOYAIOLIErO 30HY aspauHH H rpyH-
TOREIE BOJLbL

Ypapueune BoaHoro OajaHca 30HBI a3palliH JJis OMBIT-
HO# MIOLIAAKH TO JKe 10 CTPYKType, uTo H OaJsancoBoe
ypaBHenue (2) AJas JU3HMETpA.
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Ypasueuue Gananca rpyHTOBLIX BOjL 3a pacueTblil mpo-
MEKYTOK BPEMCHH HMCET BHI!

SW=P—-Q=xq (3)

rae 6W — uamencnue 3anacos TrPYNTOBHX BOA (PA3HOCTH MeK1y KO-

HEYHBIMH H HAYAALHLIMH 3amacamu), mu; P —Hanopioe NHTAHHE, MM,
Q — ApenamHuil CTOK, MM; g — Bojoo6men ¢ sonofi aspaunn [(—¢)—
PacXoj TPYHTOBWX BOA Hd MOANUTHIBAKME 30Hbl  aspaunn, (+g) -
HHOHALTPAUMOHHOE NHTANHE PPYNTOBLIX BOJ H3 30HL A3PALNH, MM.

O6uiee ypaBhenHe BojHoro OaJjianca, BKJIOYAIOLICroO
30HY a%palHH H rpYHTOBbLIE BOJALI, HMEET BHI:

SW+6W=0c+M—Ey+P—Q. (4)

Jljisi MaMepeHHsi COCTAaBJsSIONIHX BoAHOro OaJjanca na
Ka)K0M BapHaHTC ONLITOB OGOPYAyloT BOjHOOaJalCOBYIO
MJOLAAKY WJH BOJAHOGANTANCOBYIO TOUKY, B KOTOPOH COCPC-
JOTOUCHHO OnNpeaeanaloT BJaarosanachl, OCaJKH, MOJHBHbIC
HOPMBI, CYMMapHOe HCnapeHnHe, ypoBcHb TIPYHTOBBIX BOIL.
[laowiaAKy pacnosaraloT NOCpeiHHe Mexy JpeHamMHi B
TOUKe, rje no JAaHHBIM MPEABapHTCJALHBIX OJIHOPA30BhIXL
H3MCpeHHil BA0Jb JpPelbl BJaYKHOCTh H YPOBCHL IPYyHTOBBIX
BoJl GJAM3KHM K cpeannm 3uauenusM. Ha miomajxe ycra-
HABJMBAIOT BJArOMEpbl, JIOMAEMEpbl, HCIAPHTCNH, CKBd-
KHHY Aasi  HabJaloAeHHs 3a YPOBHCM  TPYHTOBBIX — BOA.
3jech JKe pacrnojaraloT JIaTUHKH TeMmnepaTtypbl NOUBHL i
ra3oBOro pexuMa, CKBAMKHHBL AJaA 0100pa NOYBEHHEBIX npod
H TPYHTOBHIX BOA Ha XHMHUCCKHil anajau3. Taxme COCpejo-
TOUEHHLIe H3MEPEeIH OJIHOBPEMECHNO C TNEPHOAHYCCKHMH BOA-
HOGAJANCOBBIMH HA OCTaJbHOH YAacTH ONBLITHRIX IIOMLAA0K
MO3BOJAIOT B 3HAYHTEABLHOH Mepe HCKJIIOUHThL (PaKTop Cay-
yaiinoro pasotpoca.

Cymmapuoe uenapenne Ep (Bogonorpebicine) ONpPeic-
JSIOT ¢ NOMOLIbIO cTanaapTubix uenaputeaeii I'TH-500-50,
NPHMEHACMBIX JLIS KYJAbTYp CIVIOWIHOrO CeBa — 3€PHOBLIC,
rpaBol. s nponamHplXx (Kaprodedb, CBCKaA H Ap.) MC-
NapHTEIH C IVIOWA/AbI0 HCOapAlouleHd NOBCPXHOCTH MEHBLIC
1 M2 nenpuroaubl. Mcnapenue Takme H3MEpAiOT C IOMO-
B0 JH3HMETPOB C PEryJHpyeMbiM YpOBHEM PYHTOBbIX
BOJA M HAXOJAT M3 ypaBHelHs Bojnoro Gaxauca (2) c yue-
TOM BCex cocTapisiomnx. TOYHOCTH H3MEPCHHOrO TaKHK
0Gpa3oM HCHapeHHus 3aBHCHT OT TOUHOCTH H3MEPEHHA BJd-
ro3arnacon, 0Ca/KOB H Bojoo0OMeHa H COCTABJSET 4...8 Y%-
CyMmapuoe HCMmapeHHe MOXKHO TaKzKe ONpPCACTHThL Pactti-
HEIM nyTeMm To paitounposaunoii ¢opmyJe. Ilpu sTom e
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JIYeT BBOJHMTL MOMPaBKy R Ha ray0HHY TPYHTOBEIX BOA A
no QopmyJe:

Er'lzkﬁ'Ep ¥ [5)
rae £y H Ep— (pakTHuecKoe W pacyeTHOe 3HAHMEHHA CYMMAPHOrg HCs
MapeHdd, MM; k — nonpasouHeil KosddUHUEnT, YYHTHBAWUIHA BAHA-

nue ray0OHHB FPYNTOBEIX BOA A, M, KOTOpHA MOMHo OPHEHTHPOBOMHO
npuuATe no tabdanue,

3navenua KosPpduumenta k ,, YUHTBIBAOUIEr0 BAMAHHE rAYOHHbI

FPYHTOBHIX BOA A mpH pacyerax CyMMapHOro HCnapeHHs B
VCAOBHAX OPOLICHHS OCYLIAEMBIX 3eMelb

CayGuma rpydToBsx BOJ, M

K
yabTypa 0,5 1,0 1,5 2,0
Tpasu 0,8 1,0 1,0 1,0
Jepuopble Aposble (MimeHHLA,
POXb, SUMEHb, OBEC) 1,19 G 1,0 1,0
[Mponamuse 1,2 1,2 1,0 1.0

Kak wnamensiiores 3anacnl rpyHtoBulx Bog 6W, onpene-
JAAT MO JAaHHbIM HaGaoAcHHit 3a KoJeOaHHAMH YDOBHeH
rPYHTOBBIX BOJA Ha BojHoOajancoBod nuowaake. OW Bbl-
YHCJARIOT 1o (popMye: .

OW=p-0A, (6)

rAe |t — H3BeCTHOE 3HadenHe BoAocOTAA4YN (MaHM HEJOCTaTKa Hachille-
Hus); SA=A—Ay — H3aMeHeHue rJayOHHB TPYHTOBHX BOJ 3a pacyeTHHIf
NPOMEKYTOK BPEMEHH, M; Ay H A, — HauaIbHaa n KoHeuuas rayOuna
FPYHTORBIX BOJ, M; ﬁE MOMKHO ONpPefelHTh M N0 AaHHEIM H3MepeHuil

BAAMHOCTH B 30He aspauuH, Kak npupaumenne [co aHakoMm () npu
nogbesMe W (—) nNpH ONYCKAHHM YPOBHA IPYHTOBHX BOA] BJAAXKHOCTH
B CJ0¢, B KOTOPOM MNPOH30ULIO H3MEHEHHe YpOBHS TPYHTOBLIX BOA MHa
anauenne OA, MM,

O6beM ApenaxKHOro cToka @, OTHECEHHBIH K eHHHIE
miaomann Bojocbopa H BLIPAXKCHHBIH B PasMepHOCTAX
cJIOA BOABI (B MM), ONpEAeasloT Mo JAaHHbIM €MeAHEBHOro
H3MepeHHsA pacxojia B yCThAX [JpPeH H KOJJeKTopa Ha rpa-
HHLE OMBITHON MJVIOLWIAAKH, 3HAuYeHHe HAaNopHOro NHTAHHA
P (ecau OHO €CTb) H3MEpSIOT [0 KycTaM Mbe30METPOB,
KOTOpPLIE€ YCTAHABJAHBAIOT XOTS1 Obl HA OAHOH H3 OMNLITHHIX
naomanok. ITo AaHHBIM JOCTATOYHO HAJEKHBIX H3MEpPEHHH

6W, 6W, M, Oc, Q u P, noactasasis HX B ypaBHeHnue 00-

utero Ganavca (4), yTOuHSIOT 3HaueHHe cyMMapHoro Hcma-
pennsi Ey. 3nauenne sojooOMeHa ¢ 30HBI aspalliu ¢ TpyH-
TOBBIMH BOJAMM HJIH pPacyeTHOro CJIofl MOYBLI ¢ MOACTHJIAIO-
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WA

LHMH CJOSMH ONpeAeJsioT M3 ypaBHCHHA BOAHoro OanaH-

ca (2) no H3BECTHBIM 3HAUEHHAM §W, Eo, M u Oc. 3naue-
HHE ¢ AJ5 30HLI aspalliid B LEJOM TNPOBEPAIOT BbIYHCJCHH-
eM no ypashennio Gananca rpyHTOBBHIX Boj (3), HCHOJNb3YA
nauuse o W, P u Q.

HekoTopoe npejacraBiaelne 0 pa3Mepe HHQHILTPAIHOH-
Horo c6poca M3 30HBLI a’palliH B IPYHTOBbIE BOJbl 3a KO-
POTKHH npoMexyTok Bpemenu (l...3 cyT) AaioT KpPaTKO-
BpeMeHHbIe NOAbeMbl FPYHTOBLIX BOJ Ha ONBITHOM MJOUAL-
Ke. AHaJH3HPYA XOA YPOBHS TPYHTOBBIX BOJ no HabJjiola-
TeJIbHOH CKBaXKHHe Ha BOJAHOOa/aHCOBOl MJOLIadKe, MOXK-
HO KocBenHbiM nyTtem (ocobenno npu GOJNbUIMX MEXJIpeH-
HHIX paccTosinuax — G6oace 50 M) NMpOBepHTL HaJH4YHE HH-
duabTpauHonnLX copocos nousenuoil Baaru. Torjaa g=90W,

a W seruncasior no ypastenuio (6).

JIisi KOHTPOJABLHOIN OLEHKH 3HauenHs g Mex1y pacier-
HEIM CJIOGM MOYBBI H HHMKEJeMmallHMH CJOSIMH MOMHO HC-
NOJIb30BATh JdaHHBLIC TEH3OMETPHUCCKHX H3IMEpPeHHH Kanui-
AspHO-cOPOLUHONIOr0 Hanopa nouseunoii paarn. B cayuasx,
KOrja HeT BO3MOYKHOCTH HENOCPeIACTBCHIIO B MOJie Ompeie-
JAHTH 3HaueHHe BojaooOMena ¢ MEXKAY 30HON aspalHH H
FPYHTOBBIMH BOjJAMH, CPEAHION HHTCHCHBHOCTL €ro 34
pacueTHLIfi MPOMEXKYTOK BpeMeHH MOKHO pacCuHTaTh MO
Gopmyae:

glky= (e —0v)/(1—e~?), (7)

rae Ky — cpeannii Koadduument QuanTpaunu B 301 aspaui, M/cyT;
h=a-n(A—zy/2) — Gespasmephoe BhpaMeHHe rayGHHL TPYHTOBLIX BOL,
HIMEpACMOfl OT CepeAMHB PACUCTHOrO CA08  TOMIUHHOR  Zo (o6utHO
2o=0,56 m ana Topdos n 0.3 M Aaf MHHEPANLHEIX nous); A — raybuna
FPYHTOBBIX BOA, CPEAHAA 332 PaCUETHLIT NMPOMEXYTOK BPEMCIH, Hame-
pAeMAas OT NOBEPXHOCTH NOYBLI, M; B = (w—uw)/(0—wo) — oTHON--
TeAbHAR BJAAMHOCTL MOYBH; @ — CPEAHAf BAAKHOCTL (B A0AfAX OT
ofbeMa MOUBH) B PACuETHOM COe TOMULHHON 2 3a pacueTiuli npo-
MEXYTOK BpeMeHH NPOAONAHTEALHOCTLIO T: O —nopHCTOCTL AOJAM OT
ofbemMa: n — nokasatean crenend B dopmyae C, &. AsepbaHOBa,
onucuBaouiell 2aBHCHMOCTL  KoadgpruuenTa BJAAronpoBoAHOCTH kw OT

BA2AHOCTH wW.
Koad¢uitnenr BAaronpoBOAHOCTH OINpeAefAIOT no (op-

MyJ1e:
w—=1a v
Byl (-—) : (8)

o— W

[MokaszaTtens crenenu v B (popmyae (8) 3aBucut ot BBHIOO-
pa sunauenus wo. Ecan 3a wp NpHHATL MakCHMaJIbHYIO MO-
JeKyJAPHYIO BJ4roeMKOCTb, TOra v=3...5 Jis MHHE-
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PaasHuix rpyntoB H v=4...7 jaaa Topdanux. Ecan B Ka-
qecTBe w, B3ATb 3HauCHHE BAAMKHOCTH YCTOHYHBOrO 3aps-
NaHHA Wo=Wyas, TO B MHHEPAJBHHIX TpPyHTax v=3J5, a B
TOphsanpix v=06... 10.

3uayenue @, Bxoasuiee B pOpPMyJy no Onpeicientio A —
XapaKTepHCTHKA CBONCTB MOUBbLI, ONMpEAEJSOT ero noado-
POM no ¢opmyae:
(o—we)
(w—twq)

(9)

Ha OCHOBaHHH SKCMEpHMEHTaJbHO OmNpejejenHoi 3aBHCH-
MOCTH (w) B CpeaHeM mno 30ie aspauud. 3HavyeHus
Wo, 0, k), OOLIUHO OTPEREASIOT B Npollecce NPOEKTHBIX H3bI-
cKauuii, 3asHcumoctH k(w) n P(w) HaxoasT B Jabopa-
TOPHBLIX (Ha MONOJHTAX NOYBHI) HJAH NOJEBHIX YCJOBHAX
AOCTATOYHO NpoCTHIME cnocobamu [3].

Cymmapublit BOj00OGMEH 30HLI a3pallHH € TPYHTOBLIMH
BOJaMH 33 pacueTHbIit MePHOL NPOAOJIKHTEAbHOCTBIO T (CyT)
onpescanioT Mo BeiuucacHuofl panee Qopmysae (7) HuTCH-
CHBHOCTH Rojc0oOMena

1
1P=—ﬂ—ll'l

g=qT. (10)

3a pacucTnbie JKenaTeabHo BHIOHPAaTH NPOMCKYTKH BpC-
Menn T B TeucnHe Bereralliif Tax, uToObl BJAarodanacol B
30HE a3jpauHp HJH B pacueT-
nHoM cJoe MoYyBbl OLIIH [pH-
MEpHO OJHHAKOBBIMH 11a Hava-
JO ¥ KoHew, nepuoaa. B Ka-
yecTBE NMpHMepa Ha pHeyiKe 2
noxKasansl rpaduky HaMeHe-
HHS WHTEHCHBHOCTH BO/000-
MEGHa NMpH OPpOLIeHHH ocyllae-
MbIX IJYOOKHX HH3HHHBIX TOP-
(PAHHKOB B 3aBHCHMOCTH OT
HOPMBI OCVIIEHHS A W BJaXK-

mﬂmm dbalese g/t

Sembmona

mka

Pue. 2.
33 pereTauMio MHTCHCHBHOCTH
BoaooOMena  NoMBeHHBIX M
TPYHTORLIX BOJd B 33aBHCHMO-
CTH OT uX rayOuusl npH pas-
AHYHEX  IAHaMeHHax BAAKHO-
CTH nouss (BJAAKHOCT: NO-
Kazaua s aoanx ot obuema
Ha KpHBBLIX),

Havenenne cpepnei
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HOCTH MOYBLI W B cpelHeM 34
pererannio  (Mai—centadpn).
Ouu paccyuTansl no gopmvie
(7) »nas 3Hauennii k;=0,26
m/cyT, v=0648, w;=045, o=
=0,85, a=093 1/m, 2o=05 M
H COMOCTAaBJCHLI C JanHbIMH
noJjieBLIX H3mepenuit ¢. I'pa-



(pHKH NOKAa3LIBAIOT, YTO MIYOHHA TPYHTOBHX BOA Ag, NPH KO-
TOpOil HabJI0AAIOT 3a Ce30H «HYAeBOIi» BOJA0OOMEH MCHKAY
30HOH a3pallHH H TPYHTOBHIMH BOJaMM, OTpaxKalouwii pa-
BEHCTBO BOCXOAAMUIHX H HHCXOASIUHX TOKOB BJArH, YMEHb-
IWaeTcss no Mepe YBeJHYeHHs BAamHOocTH w: npn w=053
(B noasix ot obbema topdsaHoit nousesr), o ects 0,68 oT no-
pucrtocTi, Ap=1,4 M, a npn w=0,68 nau 0,8 or nopuerocrty,
Ao=0,7 m. [Ipu raybokux rpyutoBsix Bojgax (A>5 M) B 1ue-
JIOM 33 Ce30H MpPAaKTHYECKH NPH JIO00i BAAMNHOCTH H B JIO-
6oii KJHMaTHUECKONH 30HC (B TOM YHCJe B apuHaHON) HCH3-
OexxXHbl HHQHALTPALHOHHLIE MOTEPH MOYBEHHON BJAarM.

Meronuka obpadorku akcnepuMenTa bHBIX HanHbix, Ha
OCHOBAHHH MOJYYEHHEIX JaHHBIX HaXOAST 3aBHCHMOCTH
VPOXKAHHOCTH CEJALCKOXO3fA{ICTREHHEX KYJALTYpP OT TIJy0OH-
Hbl TPYHTOBBIX BOJA A H Cpeflncid 3a BEreTauHio BJaMKHO-
CTH TOYBH @. YCTaHaBJAHBAIOT 3aBHCHMOCTH OPOCHTEJALHOMN
HOpMBl M, 3nauenns BojooOMella g, CcyMMapHOro Henape-
HHSL Lo, a TAKKe COOTHOWICHHH MEMy OTASAbLHBLIMH CTa-
TbAMH Bojanoro Oanauca: q/(M+Oc), M/(Ey—Oc) u ap.
OT TJYOHHBI TPYHTOBBLIX BOJI M CpejHell 3a BereTauHio
BJAaXKHOCTH nounwl. [TockonbKy wHecaenonanHs mo BOAHOMY
pPeAHMY NPOBOAAAT B KOMIICKCE C H3yucHHeM TEMJIOBOro,
MHTATCJABHOTO H rasoBOro, cJjacAyer YCTaHOBHTL B3aHMO-
CBAI3b S3THX PEXKHMOB ¢ IVIYOHHOH NOHHIKCHHA TPYHTOBBIX
BOJ H CpeAHell 3a BEreTauHio BJAazKHOCTbIO MOUBHI,

[Tpumepuniit  rpadux 3aBHCHMOCTH OTHOILIEHHS
q/(M+Oc) or rayOHHB TPYHTOBBIX BOJ MNOKa3aH Ha pl-
cynke 3. Ha nuaunHom moutnoMm TopsHHKe OH NOKA3LIBA-
er, uto npu rayGuue 0,9 M cymMMmapHbiil 3a BereTaumio BO-
foo6MeH paBeH HyJi0: cOpoc BJaard MOJHOCTbI0O KOMIICHCH-
pyeTcs 3a BererauHio NoAMHTHLIBAHHEM CO CTOPOHBI I'PYHTO-
BRIX BOJA (AJf1 KOHKPETHBIX KYJAbLTYP H NPHPOAHLIX YCJO-
BHiT). [lpn rayGune meubwie ontumaapnoi (menee 0,9 m)
B BOJooOMeHe B 1e1oM 3a ce3on npeobiaiaeTt MOANHTH-
BaHHe, a npH raybuue oonee 0,9 M — cTOK NouBeHHON BJaa-
I'H B TPYHTOBHE BO/IbI,

Haanunse B ycaoBuax opomenns nocTossHHOrO HHCXO/1-
IEro TOKa MOYBCHHOH BJAATH H3 30HLI a3’paliiu B TPYHTO-
BEIC BOJABI MpH riyGokom HX pacnogoxenun (1,5 M u 2 m)
NPHBOAHT K BHIMBIBAHHIO 3JIEMCHTOB MHHEPaJbHOro MHTA-
Husi. I'paur n3amenenus oObeMa BLIMHBAUHA MNHTATEb-
HBLIX BEILECTB (HHTPATHOrO as0nTa) 3a BCreTalHw B IPYNTO-
BbIC BOJIbl B 3aBHCAMOCTH OT HOPMB OCYIICHHSI TIPH ONTH-
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Puc. 3. HMamenienne cymmapHoro Puc. 4. Jammcumocts o0OneMa
34 cesoH BoaooOMena 30HH mtrateabuux - semeers (N, P,

aspallii € TIPYHTOBRIMH BOJA- K), puiMbiBaeMOro 3a BereTauuio
MH, OTHECeHHOro K cyMMaphoil @ IPYHTOBbHE BOAB, OT FyGHHBI
pogonofaue g(m+40c), 8 3apu- nomioKeHHs rpynToBHX Boa (4)

cuMocT? oT rayOHHW rPYHTOBRIX NpH OPOLIGHHH MIUeHHLILI:

BOJA NPH JOXACBAHHH TPaB. @ gy =10 krfra (NOy, 5 krfra (K).
2 grira (P).

MaJqbHOM YBJIA)KHEHHH TIOYBBI [OKasaH Ha PpHCYHKe 4.
CKOpPOCTH BLIMBIBAHHA 3JCMECHTOB MHTAHHS PE3KO pasJi-
yaoTesl (Npekae BCero BLIMBIBAIOTCS HHTPATH, 3aTEM Kd-
aufinbe yaoGpenus, MeiacHHee a3oT B aMMOHHIHON (op-
me u 3ateMm cocdop), Hapywmaerca ONnTHMajbpioe COOTHO-
eHHe 3sJjeMmeHToB nutaHHa B nouse, [lomumo 3TOro, TeM-
nepaTypa NouBLI Takie H3MEHACTCA B 3aBHCHMOCTH OT Xa-
pakTepa BoAHoro pexuma (puc. 5). Bce sTH H3IMEHEHHA
NPHBOAAT K 3aKOHOMEDHHIM CHHIKCHHAM YPOXKas mnpu TIJay-
GOKHX TPYHTOBBIX BOJax, HeCMOTpsi Ha ONTHMAJbHYIO
BJAAKHOCTD MOuBH. Buuskoe sageranne ux (0,7 M i BbIlLE)
YXYAACT BO3AYVIUHBIA PCMHM, CHHK@ET YpOKai. Taxasn
3aBHCHMOCTh YPOXKa#HOCTH OT rAayOHHBI TPYHTOBBIX BOA,
roayueiHas Ha ¢oHe ONHTMAAbHOro yBJAAXKHCHHA, NOKAa3a-
na uHa pucysxe 6.

[Toayuenusie Ha OCHOBAHHH  3IKCHCPHMEHTAJbHBIX HC-
cJe/loBaHHil 3aBHCHMOCTH MO3BOJIAT BHIOpaTh ONTHMAJbHBIE
pEeN¢HMBbl OCYILICHHA M OPOIIEHHSI CeJbCKOX03AHCTBCHHDIX
KYJLTYP € YUETOM MHOJYYeHHA YCTOHYHBO BBICOKHX YypOKa-
eB, 3KOHOMHH OPOCHTEJBLHOH BOJIBI H COXPaHCHHSI NOYBEH-

HOTO I10J0POAHA.
MeroaHKa NOJEBBIX HCCAEOBAHHWIT HHTEHCHBHOCTH noO-

rAOUIEHMS BJATH KOPHSAAIMM pacTeHHH. DPPEeKTHBHOCTL pe-
ryJAHPOBAHHA BOJAHOrO peiKHMa MOUB B 3HAUHTENBHOH Mepe

onpeacafaloT 3HalnHA EEH{}HDME[}HDET{EH MOrJIOWEHHA BJ1ATH
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KopuamMu pacrenuii. OcHoBHas TPyAHOCTh TIpH H3Y4eHHH
TaKHX 3aKoHOMepHocTell — cnocol6 H3MepeHHs HHTCHCHBHO-
CTH MNOIJOWeNHa NOYBEHHON BJIarH KOPHSAMH PaCcTCHHH HA
pazanunoii raybune nenocpeacrsento B nose. Ilpeinarae-
MBIl crioco® 3KcnepHMeHTaNbHOro onpeaeseHus HHTCHCHB-
HOCTH TMOCJOHHOro MOrJOUIEHHS BOJAL KOPHAMH pacTeHHH
xopouio cebsi 3apekoMmenjiopas, obecneunBas J0CTOBEp-
HOCTb H BBICOKYIO NMPOH3BOAHTCALHOCTHL Tpyaa. CyTh €ro B
cJIejlytonem.

B kopueoOGHTaeMBblil c¢/10ii MOUBEI PABHOMEpPHO MO IVIY-
OHHC BBOJST PAaJAHOAKTHBHBLIA HIJHKATOP, HCTOYHHK KeCT-
KOro raMma-u3jJyuycHHs, KOTOpbIH HC IOrJaollaerca pacre-
HHSIMH H He copOupyercss mousoii (nampumep, Hoa-131).
Ilns 3TOro ¢ 0JHON CTOPONBI BLIOPAHHOro PAAKA pacTeHui
OTpuIBalOT wWwyp( rayouHol 0 cpeanero  3a BCreTalHIo
ypoBHa rpyHTOBHX BOA. K €ro crexke €O CTOPOHBI pacTe-
HHH npHKJAagsiBaoT MapJaio mupuuoit 0,5...0,7 M, mpen-
BAPHTENLHO CMOueHHYIO pacTBopom Nal'®! cymmaphoi akx-
taBHocThio nopsaka 10...50 mxKiopu, llypd 3acenaior.
[Tpeasaputenpiio mMapal  NOKPLIBAIOT MOJHATHJICHOBOH
MJAEHKOH TaKkoro e pasmepa AJs NpeloTBpalleHHs MHT-
panun foaa-131 B wmypd. [Jdo BBejenns pajHOAaKTHBHOTO
HHAKHKATOPA B TNOUBE HA PAasJHUHLIX [IyOHHax uepes
10...20 cM YCTaHABJAKBAIOT rajorelHbie CYETHHKH (Ha-
npumep, CTC-6), Tak Kak ¥#oj-131 — HCTOUHHK JKECTKOrO
raMma-najaydenns ¢ sueprueit ramma-kpanros  0,3...
... 0,7 m3B. Ias sToro na NPOTHBOMNOJIOMKHOH CTOPOHE BBI-
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Pue. 5. 3asrciuMocth cpeaHed Puc. 6. 3anucuMocTh ypo-
33 BEreTalMI0 TeMNepaTypul WANHOCTH ceHa MHOroJaer-
toppanoit nousst T na ray- uux tpae (&) ot rayGu-
Gune z=10 u 40 cm or ray- Hel rpysToBsix  Bom (A) .
OMHB TOHWMKEHHS TPYHTOBHIX NpH OpOLIeHHH.

BOA A npn JoKACBAHHN Miue-
HHLBL,
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Opannoro psjka pacTCHHIl OTPLIBAIOT JApyroi mypg¢, B
CTCHKY KOTOPOTO € MOMONLbIO cleiHaabioro OypHka BCTaB-
JAsi0T Ha pasumx rayouwsax (10, 20, 30, 50, 70, 90 cm
H T. A.) cuerunkH. PacctosiuHe oT KOHlIA CHYETUHKa A0
mapan cocrasasier 0,2...0,3 m. lllypd co cueTunkamu 3a-
cpinanT. [ToBepxHOCTL AEAANKH  110j pacTCHHAMH  JAJ9
HCKJTIOYCHHA HCHAPEHHS ¢ NOYBLl  Jyulle MOKPLIThL CJA0EM
ONHJIOK HJIH CcOJOMbBI. CHETYHKH NO3BOJAIOT H3MEPHTH KO-
LHEHTPALUMIO PajHOAKTHBIOMO HIJIHKATOpa B NOYBEHHOM
pacteope. Auanor 370l KOHUENTPAUHH — OTHOCHTEJLHAM
CKOPOCTh CHMCTa HMMYJALCOB B paanomerpe n=N/No, riae
N u Ny — Tekymasi ¥ HayaibHafi CKOPOCTH cueTa HMNOYJb-
COB. E}HE‘,FUJEEIID C NOMOULIKD CHCTUHROB H3IMCDAIOT KOH-
UEHTPALHIO HHAHKATOpPA N HA Pas3JHuUHBIX TayOunax. Oano-
BpPECMEHHO € perHcTpanicd KOHUCHTpallHH MPOBOAAT €XKe-
JIHeBHBIC H3MEpPEHHs BJAAMKHOCTH @ (HO HE PalHOH3OTOI-
HBIMH NpHOOpaMH, HalpHMEp AaTYHKAMH, OCHOBAHHBIMH HA
H3MCPCHHUH 3JCKTPHUYECKHX CONPOTHBJIEHHH) B CJOAX, TIie
VCTAHOBJICHB CHCTUYHKH H3aydenus, Ecan JHHeHHBLIH pas-
MCD ONBITHOH jAeasinkn GoJbile JIBYX METPOB, TO MOXKIO
IPOBOAHTL H3IMEPCHHSA BJAAXKHOCTH  TEPMOCTATHO-BECOBBIM
cnocoboM.

[To sTuM AauubiM ONPEACASIOT HTCHCHBHOCTL MOrJolle-
HUSE BAATH KOPUAMH pacTeHHid @ no gopmyie:

Wit~

Wigr { Eﬂ' ) g l?i'i*l ﬁni*f—l

\ ' 1
i) ¢ it ik O (1)
FAC (disy — HOUTCHCHBHOCTL NOrAOWIEHNA  pJaard  KopHAsMH pacrcudi 2
MOMEHT BpeMceHn [ B nodBENNHOM TOPM3OHTE Ha YPOBuHE Y41, MfeyT
Ha 1 s pouscunoro npoduas; iy — BEPTHKaJLHAN KoopinHaTta, AR
yao0CeTEd Hanpas/IcHiag RREPX H OTCHHTLIBACMAN OT MECTOMOJOACHHA
HHACHErO  CHETYHKA H3JAYUCHHN, ;. — KOHUSHTPAUHS  HHAHKATOpA B
TOMKE [fi4) B MOMEHT BpeMeun f, HIMCPRCMAN OTHOMIEHHeM HHTCHCHD-
HOCTH CHETAa HMOYALCOB (C YYeTOM CTangapTHoOl nonmpasxky na pac-
Majg) B MOMEHT BpPeMeHH [ K HAYAJLHON HHTCHCHBHOCTH CYeTd, @Wi4q—
BJAAMHOCTL B 3TOH e TOUKe, Aoar ot o0beMa NouBb,

(61/61) 11= (nasi—rin Y (E—t). (12)

rae nd 1M nlie — KoHUEHTPALMN HHAMKATOPA B TOUKe Y1, MIMEpEl-

HLle B NOCJACIOBATCIALHLIE MOMenTH BpeMcHd (=! w #) Eﬂ Aanbheiiues
AJd NPOCTOTH 3HAYOK [ onyuled W npuusaro  f=f); dn=n;—n;—
PasHoCTh  KOHLEHTPAUNIT  MEXAY ropHaonTaMm  yeq o i Ol 41=
= it1—i §i+1— CKOPOCThL JABHAEHHST nouBeHHoll Baary (NoJOXKH-
TCAbLHOS HANpaBJIEHHE — BBCPX) B TOMKE Yii, Mf{'.'j'T.
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CKOpPOCTb §i4+y BLIYHCASNIOT B 3aBHCHMOCTH OT CKOPOCTH
g; B HHXKepacrnoJoxienuom ropusonre z; no Gopmyae:

“Gis1=qi— (SWIS1) 11— 0:8Yit1 (13)
g L

el )

5 W Wi~ = "

rae (——-—- ) = -il i y A W{+| H Wf—I — B.Jaroaa-
] S AP fi—gi—i

nacel, BHPa’kaeMbl¢ PasMepoM, cJ0f BOAH B MOYBCHHOM cJ0€ OT ¥; A0
Yi+1 B MOMEHTH BpeMenu {7 u (-4,

B pesyabTarte Toro, uro uuamkatop iox-131 ne copGu-
pyeTcs MOYMBOH H HC MOTJIONIACTCA pacTeHHAMH, on HaKarm-
JHBACTCHA Y MOBCPXHOCTH KOpHeH, ocolcniuo B Mecrax HaH-
6oJsice HHTEHCHBHOro norJouenus saaru. Ilostomy ciaoio ¢
HauOOABUICH CKOPOCTBIO MONIOUICHHA BJArH @mayx COOTBET-
CTBYET MaKCHMa/JbHas KOHUEHTPAUHs Mmax HAa npoduasx
MOUBHI,

Pacyer HHTCHCHBHOCTH MOIVIOWICHHS BJarn KOPHAMH
pacTCHHIl HA OCHOBAHHH AaHNBIX H3MCPCHHH KOHICHTpAalHH
n NPOBOAAT MO MCTOAHKe, onHcahHoi B pabote [4]:

Wa ( &n -a'g ﬁﬂg
Wy = o seca———a 14
: 1 ot 2 flg 'ﬁ!{i ( )

Ecan H3MeHeNHEM BJaro3arnacop ¢ TCUEHHEM BPEMCHH

MO0 mnpenebpeur (6W/8/=0), To ecrs paccmarTpuBaTth
PEHKHM ABHIKCHHA TOYBEHHOH Baard OJU3KHM K yCTaHOBHB-
1memMycs, Toraa '

Go=e€o=e;+ey (15)

TO CCTh CKOPOCTh ¢ paBHa HHTCHCHBHOCTH CYMMapHOro HC-
NapeHns e, COCTOALLECH, B CROIO OUCPECAb, 3 TPaHCNHPAUHH
e, H HCTapenHsi ¢ MOuBbl MO/ MOJOrOM pacTenHii e Ecam
JKC MOBEPXHOCTh NMOYBKE MOKPHITH MYJABLYOH, NMPAKTHUCCKH HE
H3MEHSIOIell Ta30BOro H TCMMCPATYPHOro pe)HMa TOYBH,
HO MpeKpaulalonieil HenapeHue ey, Torja

Go=er . (16)

Ha ocHoBanHM AanmHLIX O pacnpeiedenud CKOpocTei
BIHTLIBAHHA BOJAL KODPHSMH TIO TOYBEHHOMY TNPOPHIIO
@, 31148 BJAAMXKHOCTE OTAGJBHEIX CJ0CB W H H3MCpaa YACJb-
HOe cojepiKaHHe KOpHeil p B JaHmoM cjoe (Bec, OTHECEH-
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Pue. 7. 3aBHCHMOCTL HHTCHCHD-

HOCTH MOMJIOUIEHNS BJAArd Kopis-

MH pacTeHHit ©/ju oT BAAKHOCTH
NoYBLl W,

HBIIE K CcyMMapHOMY Becy
KOPHEBOM CHCTEMBI, oOmpe-
NCASIOT MPOCTHIM METOA0M
orfopa MOHOJHTOB IOUBBI
C nocjaeAyouHM OTMbIBa-
HHEéM H BapeuwiHsanpHeM KO-
PCUIKOB pacTeHHil), MOXKIO
MOCTPOHTHL rpadHK 3aBHCH-
MOCTH CKOPOCTH MOrJjolie-
HHA BJA4rH CAHHHLEH Mac-
Chl HJIH MOBEPXHOCTH KOpHA
OT BJIAXKHOCTH MOYBHL. B Ka-
YyecTBe Mnpumepa rpaguk
3aBHCHMOCTH ®/p OT BJaXK-

HOCTH NMOYBH W@ JANSA pAAa KYJbTYpP NMOCTPOECH HA pHCYHKe 7.
[IpoBoast ananoruunbie ONBLITHL B YCJAOBHSIX Pas3iHYHBIX pe-
JKHMOB YBJAXKHEHHSI NPH pasaHuUHBIX JA03ax yA00peHHH,
MOJKHO NPOAHAJH3HPOBATh, KAK H3MCHSIETCS HHTEHCHBHOCTD
NOrJOUICHHA BAArH ¢ TeYeHHeM BpPEMeHH H Mo MOYBCHHOMY

npoduao, H MNOJYHHTb JAONOJHHTENbHbIH

MatTepHan aJasa

OMCHKH KakK 3(QQEeKTHBHOCTH AAaHHOrO pPEXHMa OpOIIEHHS,
TaK W IeaecoobpazHocTH npuMeHenus go3 yjaobpenuit B 1aH-

Hbl€ CPOKH,
Metopnka

J

yera
BJIAYKHOCTH M mgﬁnuu IPYHTOBLIX BOJL HA CKO-
poCTL BRNHTHIBAHMA BoAbl B mousy. [Ipu noJe-
BHIX H3MepeHHAX CKOPOCTH BNHTBHIBAHHA, Ha-
NpaBJeHHLIX HA BHIABJCHHE IMPHIOJAHOCTH TOH
HJIH MHOH J0K/AeBaJbHOH TEeXHHUKH HJIH H3yue-
HHEe 3aKOHOMEPHOCTeH BNHTLIBAHHA BOJAL B
noYyBy, HYXKHO YYHTHIBaTbh, YTO, MOMHMO BOJ-

&£
-
%z
i
'}
a 02 04 45 as

podonmumensHocms  Bpumsilanun

Pue. B. Havepenste AHHaAMHKH BITH-
THBAHNA B 3ABHCHMOCTH OT Ha-
4aJdbHON BAZMHOCTH Wy
A MoKAsaNA B BHAE OTHOWEHNS A=

- (1, —) f{wy—Ws); Bpema ! Bhipame-

Ho B Geapassmepxom supe T=xg /580, .
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HO-(pH3HYECKHX CBOMCTB, HA
CKOPOCTL BNHTBIBAHHA BJIH-
AIOT HauvaJibHasg BJAKHOCTDb
H ray0HHa  TrpYHTOBhLIX
Boji. ITosTromy Heobxomnmo
31aTh, KaK H3MeHHTCA CKO-
poCTs  BIHTHIBAHHA  MpH
pa3jHuHbLIX 3HAYeHHAX Ha-
uaJLHOH BJAMHOCTH NMOYBLI
Wy B pacyeTHOM cJioe H

rayOHHBl TPYHTOBLIX BOJX A.

YVuecTh  BJHSHHE HAa-
YaJdbHOH BJAXHOCTH W HA
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CKOPOCTb BNHTHIBAHHA Uy MOKHO o popmyse C. ®. Apepbs-
HOBA:

ﬂ:=knl 1+]—4(]/|+ E‘Zi'"“( — )2—1)_ . (17)

Wh—wWe

rae Wy — HauajbHasi BAAXHOCTE NOYBHW, Aosad or ofbema; w;— noa-
Haf BJAANOEMKOCTb, JA0AH OT oGbeMma; Ay — MAKCHMaablas BHCOTa Ka-
NHAJAPHOTO MNoALeMa, M; {— NPOAOJIKHTEILHOCTh BHHTHLIBAHNHSA, CYT,
Wy — MAKCHMAJbHAA MOJCKYAAPHAA  BJAAroeMKOCTb, jAoan OT 00beMma;
ky — K03 DHIHEHT DAATONPOBOAHOCTH, BhluHCAeHHB no dopmyae (8)

 [IPH BJAAMKHOCTH @, M/CYT.

['paHKH H3IMEHEHHSI OTHOCHTE/JLHOH CKOPOCTH BIHThLIBA-
HHAl U;=Fky[l(® B 3aBHCHMOCTH OT HAuYaJabHOH BJIAXHOCTH
NnoyBhLl NMOKa3aHbl Ha pPHCYHKe 8.

Uem Bbllle Haya/ibHasg BJAAMKHOCTbL, TeM MeEHblIe HA-
YyaJibHasi CKOPOCTh BIHTLIBANHA, NO3TOMY NPH NPOBCACHHH
ONLITOB MO ONPEACJCHHI0O AHHAMHKH BIOHTbIBAHHA HeobXxo-
AHMO (HKCHPOBATh HAYaJbHYIO BJIaXKHOCTHL B NOBEPXHOCT-
HOM cJjo¢ nousbl. Popma npouas BJA2MKHOCTH NpaKTHUE
CKH HE BJHSIET HAa CKOPOCThL BHNHTLIBaHHA, ocobeHHo B Ha
yanbHoit craann, lloaGop kospgHitHEHTA ¢ H ONPCACJACHHE
XapaKkTepPHO# CKOPOCTH BIHTHIBANMA B Haua/bHbIH NepHO/
ky B ¢popumyse A, H. Kocrakosa

Up=Ru/t® (18)

HYKHO 06513aTe/IbHO CBA3LIBATH CO 3HAUEHHEM HauYaJbHOH
BJAAAHOCTH W,

[pyuTOBBIE BOJLI OKA3LIBA-
I0T 3amejisiollee JeHCTBHE
Ha CKOPOCTb BNUTBIBAHHA: UeM 7
oHH OamnKe, TeM MeHbLUE CKO-
pocTh. Takoe JeHCTBHE CKa-
spiBaerca Tem OoJblre, uewm
AJHTeAbHee BnHThLiBaHHe. B
HauaabHOH CcTajuH rayOuua
PYHTOBBIX BOJ (ecjaH oHa He 2314
Menpme 0,5 M) npakTHYECKH
He BJHAET Ha CKOPOCTb BIIH- e
thiBanusg. [losatomy npu no- Rpodonmumensmacry L
CTaHOBKE ONbITOB Ha yuacTkax o . o T T
¢ PRSAHYHOR TIYOHHOR rpyH- I'IDIl|:'IHBI:;‘IIi{}P[‘B koadppruHenta”
TOBBLIX  BOA 1EAECO00PasHo gy /v n dopmyae (18)
BIIHTHIBAHHE OrPaHHYUTb KO-  , sapwcuvocrs or rayGHum
POTKHMH NpOMEKYTKaMH Bpe- rpyntoBuiXx Boa A
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MEHH, 4TOOL HCKJ/IOUHTb BJHANHE TJyOHHBI TPYHTOBLIX BOJ.
[TpubanzKeHno npoioJKHTE/ILHOCTL ero JoJixia OblTh orpa-

HHYCHa 3HAYCHHECM
1<<0,05 A2k P! (19)

rae A—raybHHa rpyHTOBHIX BOJ B MCCTa OnbLiTa Mo BIONTHIBAHINO, M
k' — KoathpHUHEHT BJAAroNpOBOANOCTH, ONpeAeadeMElil Mo QopMyne
(8) npH HaTaNBLHON BJAAMHOCTH NOYBLI W=y, M/CYT; ﬂ:’i—qfuﬁnwu‘.
Py — KanHAAgpHLIE Hanop (3HayeHHe OTPHLATEILHOE) NPH BAAKHOCTH
Wa, M.

OpHeHTHpOBOUHO NpH rayOHHe TPYHTOBBIX BOJ He MCHD-
me | M npoAo/IKHTEIBHOCTh ¢BOOOAHOrO BNHTHIBAHHKA Orpa-
HuuupaloT npumepno 0,5 M aas Topdsubix, cpeaHe- H TA-
JKEJNOCYIVIHHHCTHX nouB, a npu 0,5<<CA<T] a— <15 MHH.
[Ipi Gosee AJNHTENBHLIX NpOUECCAX YUECTb FAYOHHY TPYH-
TOBBIX BOJ, CONOCTABJAAA ONBITHl NPHOJHMKEHHO, MOXKHO MO
rpaduKy Ha pucynke 9, rje nokasdaHa 3aBHCHMOCTDL Honpa-
BOUHOro Koadduiuenta f or rayOHHbl A H IPOJOJIKHTC/b-
noctr BuuthiBanua f. [loassyach xKoadguiuenToM [, MOK-
HO ONpeAeIHTh, BO CKOJLKO pa3 CKOPOCThL BNHTLIBAHHS IPH
GJH3KHX TPYHTOBBIX BOJ/AAX Ua OTJHHaeTCd OT CKOPOCTH
BIHTHIBAHHA NpPH TAYOOKHX (A5 M) U

S (20)
YKASATEJID JJUTEPATY PH

|. Pekomenaauun no pacuery Henapenas ¢ nosepxuocru cyws. — JL:
Muapomereonsgar, 1976, c. 67...68, 2. Apepbaunos C, &P, Oniabt-
AlHA H3 KaHaJoB H e BINSHHE HA PeMHM TPYyHTOBMX BOA.— B KH.
JHAHHE OPOCHTEJLHBIX CHCTEM Ha pemuM rpyntossx Boj, M.: Hsa.
AH CCCP, 1976, c¢. 93...105, 3. Taob6yc A. M. 3kcnepumeHrans-
Haa ruapodusnka nous. — [mapomerconspar, A.: 1975, c. 142...177.
4. Yuer BoaHO-(PHIHUECKHX XAPAKTEPHCTHK MNPH pacuere pexuma Opo-
WeHHA ocymaeMmblX 3semedb. — [pyas Cowssoanpoext, 1980, suim, 52,

ikl AP

YK 626.81/84 : 626.86

METOAHUKA KOHTPOJISA BJIAJKHOCTH NMOYB
HA OCYILIHTEJBHO-YBJAXHHUTEJIbHbIX
CHCTEMAX

I H. WATKAYCKAC, kanannat TexHHUecknx HayK
Jurosckud pecnybAURKANERUE UHCTUTYT NPOEKTUPOSANRIA
BO0HO020 XO3RUCTEA

Omita ¥3 raaBHbIX 3aj1a4 CEJbCKOX03# HCTBEHHbIX MEGJAHO-
palliit — peryJiHpOBaHHE BO/JHOrQ pPeXKHMa KopHeoOHTaeMO-
ro CJ0S H CO3/laHHe CHCTeM YNpaB/IeHHA AJdf €ro peryJH-
POBAHHS.
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MCNONHWUTENLHBIE MEXAHWIMbI
.,.E.. AATUHKH CHCTEMBI YNPABNEHUA
]
]
ONPEQENEHKE
ONPEAENEHME ONPEAENEHME YCNOBHP

TEKYWEFD j]| YCNOBWA ANA BLINONHWMOCTH "

© PEXHMA, . MIMEHEHHA NPOrPAMM =
3 PEXHMA WIMEHEHHMA =
s PEXHMOB &
= w
i =
& 8
= =]
5 e
> NPOFPAMMBI NEPEXO/IA T
=2

" C PEMMMA HA PEXHUM 2
T Xz
o m

I

Puc. |, Ykpynuennas auarpamma paGornl CHCTEMBl yNpapJ/icuis BOAHHM
PEAHMOM KOpHeoOHTACMOrO €10 NOYBLL

[Tox cucTeMolt ynpasJieHHst B Jaiiom ciayyae MoHHMa-
0T COBOKYMHOCTH KOHKPETHBIX 00bEKTOB (KOpHeoOHTaCMBIH
CJ10il MOYBBLI, MEJHOPATHBHLIE COOPYMKEHHS H Jp.), onpeje-
JAeHHBIM 00pa3oM B3aHMOCBA3alNLIX MeXKly co00oi W ¢ OK-
py:Kawouieit cpenoil. Ilpouecchr ynpapienns A0JAMKHB HMETb
MaTeMaTHUecKylo OCHOBY, BKJKOYAaThL YCTPOHCTBO ABTOMATH-
YECKOT0 KOHTPOJA 3a cocTosuuHeM O0BeKTa, HCIONHHTENb-
Hbl¢ MeXaHH3Mbl. YKpynieHHaa JHarpamMMa paboTel CHCTe-
Mbl ynpasjenHs o0bekta JABYCTOPOHHEro pPEryJiHpoOBaHHsA
BOJAHOrO peXKHMa nokasaina na pucynke 1. Ilpun paGote
CHCTEMA YNpaB/JeHHs NMOCTOAHHO nogaydaer HHpOpMALHIO O
3HAYEHHSIX 3aMacoB BJjarH HeoOXOAHMOro CJjosi [OYBEI, NO-
CTYMAloOLLYIO C JIATYHKOB, pacnojoxkenHbix na oobekre. Ha
OCHOBaHHH aHaJji3a INOKa3aHHi AaTuHKOB CHCTCMa YINpaB-
JeHHSl OTpejeasieT TeKyULHil peKum paboThl, a NpH HAJH-
UHH BHEUIHHX CHCHAJOB O KeJacMOoM H3MEeHeHHH pexHMma
00’beKTa BLISIBJACT €ro HeoOXOAHMOCTL H TECXHOJIOTHUECKYIO
BO3MOXKHOCTb, [CPEKJIIOUACTCH Ha BHINOJHEHHE 1HOBOH IpO-
rpaMmel H peajansyer ee. CHcTema yHOpapjacHHA MOKET
KOHTPOJIHPOBAThL PEAaJIH3allHIO NPOrPaMMbl H BO3MOIKHOCTD
gaaphefimero ee pBuinoanenus, JaTuHKH onpejeasior Mo-
MEHT BKJIOUCHHA -OPOCHTEJBLHOH cHcTeMbl B paboTty, TO
ecTh MOMCHT NOJIHBA YCTAHABJHBacTCd C yueTom (hH3HO0J0-
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rHYecKHX ocobennocTel pacteHuil no ¢asam pasBuTHA NPH
OeccripepbIBHOI aBTOMATH3HPOBAHHON PErHCTPAUHH BJaX-
HOCTH TOYBBLI.

[Ipu onTHMaJLHOM pasMelleHHH AaTYHKOB HEOOXOIMHMO
PeLHTh CaeAyoliHe MpodJeMbl:

ONpE/IeJHTL PeNpe3eHTaTHBHYI0 TAYOHHY  YCTaHOBKH
NATYHKOB /i OCHOBHBLIX BHAOB [04YB, COCTABJAIOUIHX HC-
CJeAyeMOoe CeNbCKOX03AHCTBCHHOC N0JE;

HaHTH pa3mep BLIOOPOYHOH €JAHHHLUDBIL, AJA Tex e BH-
0B mous (nJouiajb KBajpaTa, npejicTrapifioollasg OAHO-
POAHYIO COBOKYNHOCTH B OTHOLICHHH 3anacos BJaarm) Ha
penpeseHTaTHBHONH TIy0HHE;

OnpelieJIHTh ONTHMAJABHYIO NOCJeN0BaTeJbHOCTL CKaHH-
poBaHHs (MpocMOTpP) nodsi # BuiOOpa pauHOHAJbHLIX MeETO-
J10B 00paboTKH;

MPEACTABHTh Pe3yJabLTaThl NpPOCMOTpa H (QOPMHPOBATL
CHrHAJ BKJIIOYeHHs [A0X/1eBaJiblbiX anmapaTos Ha PacCuH-
TalHBIH CPOK.

PenpesentatuBHaa rayOnHa ycraHoBku partuxkos, Ha
OCHOBAHHH AaHHBLIX O BJAXKHOCTH MOYBOTPYHTOB (/CPHOBO-
rJieeBaThle ONOA3OJICHHBIC CyranHku) Kaxaoro l0-canth-
METPOBOro CJOSl H CPeJHHX 3HAYCHHH BJAXKHOCTH CJOs
0...110 cm B uuHTepBajJe jAekajibl 3a 3 rojga HaOJIOACHHH
BHIYHCJACHE KO3((uiHeHTH Koppeasunu (puc. 2). Anaaus
KOPPEJsIUHOHHBIX OTHOWEHHIH H OCHOBHBIX OLIHOOK BbIpaB-
HHBAHU$l YKa3blBAeT HAa 3aBHCHMOCTL BHAa Yy=axPe"™, KO-
TOPYIO H NPHHHMAIOT AJAA NOCTPOeHHs rpaduka onpejenc-
HHSL PeNpe3CHTAaTHBHOMH rJIyOHHBI YCTAHOBKH JaTYHKOB AJs
caoa 0...110 cM jepHOBO-T/IECBATHIX OMNOA30JEHHBIX CYI-
JHHKOB NpH arMocepHoM MHTAaHHH B HHTEpBaje AEKaubl.
PenpesenraTtHBHas rayOHMna B3fTHA NPo0 COOTBETCTBYET
MAKCHMAaJdbHOMY 3HauYeHHI0 Ko3(dHUHeHTa KOPPEasillHH,
[Tocae ee Boibopa OMpPeAEJAIOT PErPECCHIO CPejHCH BJAXK-
HoetH cyof 0...110 eM Kak QyHKUHIO BJAXKHOCTH penpe-
" sentatHBHoi raAyOGHubl. OwubGku (paccmorpeno 308 TakHX
onpefenenunit) B npeneaax 0...5 % cocrasasior 78,2 Y
peex onpejenenuit, B npepenax 0...10 %—93,5 %. 910
YyKaselBaeT Ha TO, YTO penpeseHTaTHBHAs rjyOHHa YycTa-
HOBKH JIATYHKOB BroJiHe o0ocHOBaHHa. AHaJOTHYHbie pac-
yeTsl nposejenst U aas cyoes 0...30, 0...40 1 0...50 cm,

Pasmep BHIGOPOYHOIl €AMHMIBI Ha Penpe3eHTaTHBHOM
rayoune. Mcxoanoe nosoxkenHe A8 CKaHHPOBAaHHA HCCJIe-
JYEMOTO CeJIbCKOX03HCTBEHHOrO 1oJA — ero pasbHBKa NpH
NOMOILH KBaapaTHOH CeTKH Ha Oojblioe YHCIO0 3JICMCHTOB
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Pue. 2. Peayabtatel KOppesfiHOWHOTO aHAJAH3a W HaXoxiaenue QOpME

3aBHCHMOCTH NOYBCHHON BAAKHOCTH 10-CAHTHMETPOBHIX CJ0eB €O CpPe-

Hell MowHoeTeio caod 0... 110 cM no aanHslM TpexaeTHux HabmoLeHui
Ha YeTbipex BoA00aJaHCOBLIX MJOLLAAKAX:

| — q=0ieps 18 N

C TaKMM pacuyeToM, 4TOOBI Kar<IAblil KBajpaT Mpe/CTaBisI
O/IHOPOJHYIO COBOKYMHOCTEL MO OTHOIWICHHIO K 3amacam BJa-
'H Ha penpeseHTaTHBHONH rJayOHHe. B npeaenax MOYBEHHO-
ro KOHTypa BHIOHpAIOT nJollajiKy H pa3buBaior ee Ha KBaj-
patel 1X1, 2X2 u 3X3 m (puc. 3). B xampaom KBajaparte
Hia penpeseHTaTHBHOH rayOuHe Oepyr no 10 npod.

Onpenenenne pulbopounoil cAHHHIL 6asupyeTcs Ha cje-
AVIOWHX MOJOMKCHHAX:

B HAuaJbHOH CTA/lHH IPH OIHHAKOBOM YHCJe BHIOOPOK
H3 KaxKJIOH MJIOWIAJAKH, TPHMEHSs HenapaMeTpHUYECKHH
KpHTepHit M. Ppuamana, npuOJH3HTEALHO HAXOAAT pasMep
BbIOOPOYHOH €JHHHILBI; '

OJHOPOAHOCTL NMPHOJH3HUTENLHO YCTAHOBJAEGHHOH BLIGO-
POYHOH €JIHHHIEl MPOBEpPsSIIOT MO AaHHBIM BHIGOPOK pasHbIX
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Puc. 3. Cxema npopeiesdsds 3KCOGPHMCHTA [AJda HaXOXKACHHA

sHavenHs pHIOOPOYHON eAHHHIE,

00BEMOB B Pa3JHYHBIX COYETAHHSX HEMOCPeJACTBEHHO H3
3TOH BBHIOOPOUHOIT CAHHHILL, PHMENAA HENapaMeTpHUECKHH
Kputepuit Kpyckana-Youanca, 1 NpHIHMAIOT PCIUICHHE O ¢
pasmepax.

[Teproe nosommeHHe OasHpyeTcs
onpenesseMol paBeHCTBOM:
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rae rij— paur saemeHra, pacnojoxeHHoro p i-ft CTpoke H j-M cT0a0-
ne TaGanuw np (8 paccmatpusaemom npumepe a=10, p=3).

[TokasaTtenn 3anacos Baarm Ha Tpex niomajakax B 30
FPYHTOBBLIX CKBAXMHIAX HA PENpe3eHTATHBHON raylHHe NpH-
Bejent B Tabauie |. Ckpauubl pacnosaraior cayvaitio
H3MEPEeHHA Ha TPEX MJOllajdKax JeJaloT He3aBHCHMO, B
cnyuaiinom mopsiaike. B jganHoMm npHMepe CKBaXKHHBI pac-
NoJIOKEeHbl rpynnamu. Panry aans B ckoOkax. B npeacras-
Jennom mnpumepe y =74 no Tabauuam «Tounoe pacnpe-
JICJICHHC CTATHCTHRH y-KBajapar @Ppuamana», P=P{y =
>%%0s) [1] Haxoasar smaucume BepositHoctH p=0,026.
3naunuT, runoTesa OJAHOPOJHOCTH BCEX MVIOIAZOK JOJIXKHA
GbiTh OoTBepruyta npH 5%-noM ypoBHe 3HAYHMOCTH.

1. Onpeae/ichie pazmMepa BLIGOPOUHOR CAMHMILL AAA
JEPHOBO-TACCBATHX ONOAI0JACHHBIX CYraHHKOB Ha raybuue 0,35 M
(3amack Baary B MM)

Pasuep MaoulazoK, MxM

Ne CKBAHHL ‘

11 22 3%a

1 76,34(2) 76,33(1) 78,61(3)

P 92,96(3) 68,79(1) 71,13(2)

3 83,72(3) 72, 71(2) 70,76(1)

4 75,59(1) 89,34(3) 87,10(2)

5 88,55(3) 61,00(1) 78,00(2)

6 87,17(3) 82,97(2) 80,60(1)

7 81,86(3) 77,50(2) 63,60(1)

8 76,28(3) 64,49(1) 70,00(2)

9 B3,72(3) 76,76(2) 62,60(1)

10 84,60(3) 66, 14(1) 83,77(2)
Sri 27 16 17

Mpuamenanne B ckobrax pansl paiini.

Jlanee paccMaTpHBAlOT TOJALKO IICPBYIO  TJIOMAAKY
(131 ™). Tlpeanonaraior, uro nmeerca k BbIGOPOK 00Be-
MaMi n; (i=1,2...8). Ecan R;— cymma pauroB jJis (-
BHIGOPKH (BCe BHIOOPKH OOBEAHHENBI H PAHKHPOBAHLI KaK

oAHa), TO CTATHCTHKOMH, Jiexallel B OCHOBC KPHTECPHA,
Oyaer:
H 12 5
- 2 (Ri[ng) —3(n
u(n+41) .2' (Ri[ni) =3 (n+1),

rne n= X n;
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Boabmue 3nauenus [ oTeepraloT HyJeByl THOOTE3Y O
TOM, UTO BCC BHIOOPKH MpHHAAMEXKAT HACHTHUHBIM COBOKYII-
HOCTAM. ABTOPOM pPaCCMOTPEHO MsATh Pa3JTHYHLIX COUETAHHH
06beMoB BHOOpOK. B mepsom mpumepe (tabu. 2) n;=3,
n=9 u H=0,9. [To Tabaunam «Pacnpeaenenne Kpyckana-
Voanuca B okpectioctd 10,5 u 1%-unix Toueks» [1] Haxo-
IAT BEpOSTHOCTb Toro, uto Hp=4,62 papna 0,1, Tak 4TO
HeT NPHYHH OTBEpraTh HYJACBYIO THNOTe3y. AHaJOrH4YHBIC
PE3yAbTATHl MOJYYCHBl H JJIA JAPYTHX coueTanuii BHiOOpPOK.
[Tostomy aasi AepHOBO-IJIECBATBHIX OMOA30JMEHHLIX CYIJAHH-
ko na raybuue 0,35 M pasmep BbHOOPOYHOH EAHHHLEBI pa-
BeH 1 M2

2. PesyasTaTthl pacdera mo onpejeneHnio sHAUEHHs BLIGOPOUHOI
eAMHHIE AJ7 AEpHOBO-TACEBATHIX ONOA3ZOJEHHBIX CYIJAHHKOB
Ha rayboune 0,35 m

n=3 n.=3 ﬂ1=3
N Mo Ny aanace
ckBampnL | 33UACH BTaTH, MM | CKDa- aanackl Baard, MM | CHBiA- BAArH, MM
WHHL UG
I 76,34(3,0) 4 75,59(1,0 T 81,56(4,0)
2 92,96(9,0) 5 88,55(8,0) 8§ 76,28(2,0)
3 83,72(5,5) 6  87,17(7,0) 9 83,72(5.5)
R, 17,5 16,0 11,5
H=09; Hy>4,62; p=0,]
Hy=4 fa=4 fy=3
1 76,34(3,0) H 88 53(9, 3 83,72(5,5)
2 92,96(10,0) ¥ B7,17(8,0) 10 84,60(7,0)
3 83,72(5,5 7 81,86(4,0)
4 75,59(1,0 8  76,28(2,0)
R 19,5 23,0 12,5
H=10,25; Hr=444; p=0,1
my=5 Hy=d fym= ]
1 76,34(3,0) 6 87,17(8,0) 10 84,60(7,0)
2 02,96(10,0) ¥ 51,86(4,0)
3 33.?'3{5,5] H TE,?H{E,{I]
4 75,59(1,0) 9  83,72(5,5)
5] 88,55(9,0)
R 28,5 19.5 1,0

i
H=04;: Hy=396; p=01
Mpumenanne B cxolkax pannkl paHri.

MocaenoBaTebHOCTh CKAHHPOBAHHS  CEJIbCKOXO3AHCT-
BEHHOro MoJist, MeTon 00paGoTKM H pacnosHaBanus. Bol-
bop paLHOHAJBHOIO METOJa CKaHHpPOBAaHHA B KaiKlOM
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KOHKPeTHOM c¢ayyae Becbma Baxen. On onpepensier HH-
(popMalHOHHbIe CBOHCTBA cHcTeMbl. Eciu Obl GLIJIO BO3MOX-
HO MPOCMOTPETb BCe BhIOOpPOULbIE eAHHHIL, TO €CThL Pacro-
JaraTb HauOOJBIIHM KOJHYECTBOM HH(OpPMalHH o Bjaro-
zanacax BCero noJis, torjaa HeTpyaHo Obiio Obl HPHHATDL
peurenie. OAHAKO NMpaxkTHYeCKH HET BO3MOXKHOCTH MOJY-
YHTh HH(OpPMALHI O Bjarosanacax BCeX BHIOODOYHBIX €[H-
HHU, TO3TOMY HEOOXOAHMO NPOBEPHTHL THNOTE3y HOPMAaJb-
HOCTH H3 TeX, KOTOphLIE VyuacTBOBAJH B HCCJAEJOBAHHAX.
B KoHeuHoM pesyJabTaTe HEOOXOAHM TAKOH KOHTPOJIb MOJS,
KOTOpPLIH CHrHaJausuposayg Obl 00 oO0lleM COCTOSHHH BCex
BHIOOPOYHBIX €HIHI. B 3aBHCHMOCTH OT TOro, Kakas HH-
hopMalua MnpejcTaBJseT HHTepec, BbIOHPAIOT COOTBETCT-
BYIOINHH anaropuTtM 00pabOTKH H paclo3HaBaHH,

Bce paccmMaTpHBaeMoe CEJIbCKOXO3AHCTBEHHOE noJie pas-
6HBAIOT NPH NOMOIUHM KBaJAPaTHOH CeTKH Ha OOJblLIOe YHCIO
3JIEMEHTOB C TAKHM pacueTtoM, uTOObl NJIOLLAAbL KaXKJ10ro
KBajipaTa npejicrapisia co00H OAHOPOAHYIO COBOKYIHOCTD
B OTHOILEHHH 3amaca BJarH Ha penpe3eHTaTHBHOH riyOHne,

[Tosib3ysick paBHOMEPHO pacHpeJesiCHHLIMH CAyuaiiHbIMA
gHCJaMH, paspirpaHibiMd Ha OBM, u3 ofuwedi renepajbHoH
COBOKYNMHOCTH BLIOOPOYHBLIX EAHHHIL JJs NPOCMOTpa M0JH
BeCOBLIM crocobom OGepyT TpH BLIOOPKH pasHbIX O0BEMOB
(puc. 4). BuLOOpKH pexoMEHJAYIOT [POBOJAHTL BO BJaK-
HOM, YMCDEHHO-BJAXKHOM H 3acyuwiHBom nepuogax, Cay-
yaiinasi Be6OpKa B HalleMm cJyuae TPHMEHSETCH HCXOAA
H3 TOro, UTO CHCTeMaTHUecKas BbIOOpKA, NpHMeHsemas Ha
JAPEHHPOBAHIBIX CHCTEMATHYECCKHM TOHYapHBIM JApeHamkeM
MaCCHBAX, BeAeT K cHcreMaTHueckum ownbkam. Ocyuiect-
BJCHHE Ccaydaiinod BHIOOPKH HCK/AOYAeT BO3MOKHOCTDL BO3-
HHKHOBEHHA CHCTEMATHYECKHX OWIHOOK M rapaHTHPYeT NoJ-
Hylo GecmpHcTpacTHOCTE OoTGopa. Kpome Toro, caydaknas
priGOpKa obecrneunBaer cOOJIOJACHHE CJACAYIOUIHX YCIOBHH:
YHCJIO BEIOOPOYHBIX €AHHHI, TNpPHHAJJEKAUIHX K OLHOMY
BH/Y TOUYB, AOJKHIO OHITH NPONOPUHOHAJBHO 3aHHMaeMOH
NJIOLIAJAH JAAaHHOTO BHJIA 110 CPABHEHHMIO CO BCEH IJIOLLA/ABIO
HCCJIElyeMOr0 MacCHBa, a NpHHaAJerKallHX K OAHOH KaTe-
FOPHH MOBEPXHOCTHOTO CJIOS TEOJOTO-JHTOJIOMHUECKHX OT-
JOXKEHHIT — HPONOPIUHOHAJBLHO 3aHUMAaCcMOil MJOLALH AdH-
HOI'O OTJIOMKCHHS M0 CPaBHEHHIO ¢ MJIOUIAJibI0 HCCAeAYEeMO-
ro yuacTtia, HeoOX0/AHMO COOTBETCTBHE BePTHKaJbHOIO pac-
MOJOMKCHHA BBIOOPOUHBIX €AHHHIL IOJHOH XapaKTepHCTHKE
JaHHOTO y4acTKa B 3TOM OTHOIIeHHH. Pacnojioxenue BbiOO-
pPOUHBIX €/IHHHI| Ha CCBCPHBIX H IOXKHBIX CKJOHAX A0JUIKHO
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Puc. 4, Iloupennas Kapra ApeHamHO# CHCTCMBI MW PacNo/oxenHe BL-
GopouHLIX eQHHHL No Tpem cxeMam olpasuob:

I, 2, 3 — cxemul BanTHA nouBennux obpasuos; A" — pepuoso-racesatuie onoaio-

JAeHUME NMOMBLL; ,[I.I"'_":rI — JCPHORO-TACCBLIC OMNOAZCASHHEIE MOMAM, I'II1: — ACPHGDO-

o1t
caalonojaonmerme nognwt; JLg i M g3— AcpHopo-KapboHaTHhie ONOAI0ACHI e
H spoauposaunnle nowsw; [1, I’ — AcpHOBO-MOAIOAHCTLIC TAeCBATHIE NOYBM,

ObiTh MPOMOPIHOHAJBHO 3aHHMaeMblM naowainsaM, a Mo
CPABHEHHIO € PAacloJioKeHnHeM ApeH JA0JXKHO 3axXBaTblBaTh
MaKCHMAJLHOC YHCJIO BapHaHTOB,

OGpaboTky HH(pOpMalUHH MO JaHHBIM CBLEMOK BJAAXNKHO-
CTH MOYBBLI pasjuuioro o0nLeMa NMPOBOAHIAH 110 NPCATOHCH-
HoMmy asropom aJgropurmy [2]. ITocTpoennt 3aBHCHMOCTH
TOYHOCTH ONpe/eJieHHsl 3anacoB BJarw Ha perpe3cHTaTHB-
Ol rAy0HHE OT CPCAHCKBAJAPaTHUYCCKOro OTKJOHCHHS MPH
safanion sepoaTHocTH. [To HMewonedcs HugopMauHH Kiac-
CHOHUMPYIOT BJAXKHOCTL [MOUBL PACCMATPHBAECMOTrO CCJIb-
CKOXO3SIICTBEHIOr0 NoJfd, To €CThb Npolece paclosHaBalys
onpejeaser BbIOOPOUHbIC — CAHHHIBL, XapaKTePH3YIOLLHE
MaKCHMAaJbHBIC, CPCAHHE H MHHHMaJbHBIC BJarosanacol.
Bech npouecc Heesea0Balis B KOHEYHOM pesyibTaTte HeoO-
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XO/IHMO CBECTH K TpeM BbLIOOPOYHBLIM CJHHHIIAM, B KOTOPHIX
HA penpeseHTaTHBHBIX rJyOHHAX NpeanaraeTcss yCTaHOBHTH
AATUHKH, NOCTOAHNO (pHKCHpYIOULHe H nepepaouine 3 LIBM
HH(pOpMalHIO 0 BJlarosanacax.

lpeacraBiaenne pesyabratoB npocmorpa u Gopmupoa-
HHEe CHruHana so3jedcTBusi. Uepes onpejeselniiibie  OTPE3KH
BPEMCHH aBTOMATHYCCKH  BKJIIOYAETCsi CHCTEMa YyhpasJe-
HHS, MPOH3BOAHTCH «ONpPOC» AATYHKOB H PETHCTPHPYIOTCA
HX nokasanud. LIBM no coorsercrsyiouleii mnporpamme
[IPOBOJAHT aHAJH3 BXOJHBIX JaHHLIX H ONpEACJsACT CAOKHB-
WIYIOC Ha CeJIbCKOXO03fHCTBEHHOM mnoJie cHTyauluio, Kpome
TOro, HH(opMaUHa OT AaTYHKOB j0JKHa Oblth npeobpaso-
paHa 145 sBoja B IIBM.

[Tocie onpejeJieHusi TEKyLUlero peknuMa ycTaHaBJIHBaeT-
el HeoOXOAHMOCThL H3MEHEHHA peXHMa H PacCUHTHIBACTCS
BpEMA, Ha KOTOpOE BKJIOHAIOTCs JAOXKAeBaJibHbie annapa-
Tel. [lporpamubl H3MeHeHHs pPeXHMOB INPEAYCMaTpPHBAIOT
pasJHuHOe coueTanue paboThl AOMK/CBaJbLHEIX AaNnaparoB
(BCeit cHcTeMB, OJAHOrO -psijfa, NePeKJIOUeHHs Ha HOBBI
pSa HT. IL).

C 3KOHOMHYCCKOIl TOYKH 3PeHHs MpHMeHeHHe LH(POBLIX
MalluHi AJA ynpasJeHHSl ONpaBAaHO JHIIL TOTAa, KOrja Ha
HHX BO3JIOXKEHO pelueHHe HECKOJbKHX 3ajia4, To €CTb 006-
CJAYIKHBAHHE HECKOJBbKHX OPOCHTEJIbHBIX CHCTEM, Pacuerhl
nepeHoca CPOKOB B 3aBHCHMOCTH OT OCA1KOB H TeMmepary-
PBl BO3/lyXa, pacyer pe:KHMa OpOLIeHHS 110 METEOPOJIOrH-
YCCKHM JaHHBIM,

Takum o0pasoM, OCHOBHBIM YNPABJSIOUIHM 3JIEMEHTOM
B aBTOMATH3HPOBAHHLIX OCYIIHTEC/bHO-VBIAXKIHTEALHBIX CH-
cTeMax J0JMKHO OHLiTh YCTPOHCTBO, aBTOMATHUECKH PErHCT-
pHpyouiee AHHAMHKY BJIATO3aMacoB B KOPHEOOHTacMOM
caoe nousbl. Pacnojiodkenie Ha CCJIbCKOXO35iHCTBEHHOM
noJie ynoMsiHYTBIX YCTPOHCTB OCVUIECTBJANAIOT IO Npeito-
MEHHOH aBTOPOM  METOJHKE TYTEM NOCJe10BaTe]bHOro
CKaHHPOBAHHA. ITa METOAHKA MOMKET CJAYKHTb OCHOBAHHEM
ST MOJCHCTEMBI NOJYYCHHA  HHQOPMAUHH O COCTOAHHH
BJIAT03aMacoB KOPHCOOHTAEMOro c¢Jos NOUBE Ha [JIOLIA-
aax 100... 200 ra.

YKASATEJIb JIUTEPATYPHI
l. Oysn 1. B. CoGopunk crarucrudecknx  tabmamun. — M., 1966,

c. 407...419. 2. Tocdoua arropurson u nporpamsm, Husentapusiii HoO-
smep [1002654 — M., 1978.
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YIK 626.8:631.432.

METOOHWYECKHE HCCJNEINOBAHHA MOYBEHHOMH
BJIAKHOCTH HA MEJIHOPUPOBAHHBIX 3EMJIAX

P. H. YPBOHAC, kananzar TexHHuecKHx HaykK
Juroscxkan ceabCRox03ANCTEERHAN QKadeMun

I. OauH H3 OCHOBHBIX KPHTEPHEB OIIEHKH OCYIUHTE/b-
HOro ACHCTBHA MEJHOPATHBHLIX MEPONMpPHATHI, B UaCTHOCTH
Jipenaa, — noyBeHHas BjaaxHocTh, B To Ke mpemsi nou-
BCHHAN BJaXKHOCTb — (paAKTOpP, KOTOPbI HENoCpeaACTBEHHO
BJAHSICT HA POCT M Pa3BHTHe pacTeHHH, MMO3ITOMY HCCIeL0-
BAHHA €e OYeHb BaXKHBI JJf HAYKH H NPaKTHKH,

OcHoBHO MeTOA onpejle/icHHA NOYBEHHON BJAAXHOCTH —
BECOBOH, OCHOBAHHBIF HA B3BelIHBAHHH NMouBeHHLIX 0Opas-
1I0B B HATYPaJIbHOM H BhICylllenHoM cocrosinud, KocseHnnsie
METO/IbI ¢ NPHMCHEHHEM PAasHbIX NaTYHKOB MeHee TOUHbI, H,
KaK NpaBHWJ0O, NPOBEPAIOT HX € MOMOILBIO BECOBOro MeTO-
na. I[lostoMy B HayuHBIX HCCJACAOBAHHAX NPEANOYTHTEL-
HeE BECOBOH METOA; HO, C JAPYroi CTOPOHBLI, OH OY€Hb TPY-
JoeMKHiI H pouaruii, ocobenno B3ATHe MOYBeHHBIX 00pPa3LOB,
UroOul ynpoCcTHTL €ro H YNOPSAOYHTE TOYHOCThH ONpEedc-
HHSl NOYBEHHOH BJIAXKHOCTH, aBTOPOM IPOBEJIEHHl ClElHAJb-
Hbl¢ HCCHAEZOBaHHsA C Nocjeaylouleii craTHeTHyeckoi obpa-
GOTKOM NMOJYYEHHBIX pe3yJibTaToB.

Ha apennpoBaHHBIX MJOIAAsAX MNouBeHHble 0Opasubl
AR HCCJeA0BAaHHI NOUBEHHON BJAXKHOCTH 00bIuHO OepyT
B CepejHHEe MEMKILY JApeHaMH, HO 5TO He COBCEM BEpHO,
MOTOMY 4YTO B CEpeIHHE MEXApeHbsi KpPHBasfg JICMPECCHH
pacnoJyioxKena OJiHiKe K NOBEPXHOCTH H BJaXHOCTb MOYBHI
Gosbile, yeM B JAPYrHX MecTax Mex/jpenns. Ilostomy TOU-
Hee AeJaTh CKBaXKHHBI JAs B3ATHA o0paslioB Ha paccTos-
HuH B 'y £ (E — paccrosinusi Mexjy JApeHaMHu), TOrja 3Ha-
YenHe BJaXHOCTH Oyaer 0Oosee OCpejHEHHOE 10 OTHOLIe-
HHI0O KO BCEMY JAPEHHPOBAHHOMY YHYAaCTKy H B OJHOM MeXK-
ApeHbe MOXHO CAeNaTh BjABOe 60JblI¢ ONBITHLIX CKBaXHH.
[lo neeaenopanuam E. M., Aunapusyckaire, Ha IMOBEPXHOCT-
HBIX caosix (Ao 60 cM) CYrJHHHCTBIX IIOYB B CepejlHie
MEXKAY ApeHamMH BJiaXHOCThb OwiBaer Ha 9...16 Y 60ab-
e, yem Ha paccrosuud B '/y £. Jlas yMmeubuichus s@dex-
Ta PAacCJIOeHHs HCCJAeAYeMOil NOYBEHHOH TOJUIH CKBaXKH-
Hbl Jle1aloT Ha pacctoaHuu He menee 0,5 m ojua OT ApY-
roi H nocjae B3ATHA NOYBEHHBIX 00pAa3UOB TULATE/ILHO 34-
CHIMAloT.
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OG6bIuHO MJIONIANH MEJHOPATHBHBIX ONMBITHBIX YUaCTKOB
ObIBAOT HEOONBIIHMH, NepecevyeHHbIMH APeHAMHBIMH HIH
JAPYrHMH JHHHAMH JW1A OTBOjla H30BITOUHOH BOALI, [TosToMy
BAXKHYIO pOJb NpHOGpETaeT VYCTAHOBJAEHHe XapaKTepHBIX
(THNHYHBIX) NOUBeHHBIX mpoduJelt cule NpH YCTpPOHCTBE
apenaxa. C HuUMH jgonxen ObIThL 3Hakom Habalogartens 34
MOYBCHHOH BJAXKHOCTBIO, YTOOLI OH MoOr BOBpems 3abpako-
BaTh Npobbl ¢ HEXapaKTepHHLIX TMOYBEHHBIX TMpogHIeH B
noJi€ H 3aMeHHTb MX APYrHMH. XapakTepHb¢ MNOYBEHHBIE
npoHIH HeodXoAHMO noApo0HO ONHCATL B KHHIMKKe MoJe-
BhIX HecJaegoBanHil ans HaOaionatenss. bpaxkoBanHi noja-
Jexkat oOpasubl, B3ATBIE HA Y4acTKax C TECTPLIMH CJOH-
CTHIMH NOYBaMH HJH Ha CILVIAHHPOBAaHHBIX HCKYCCTBEHHO,
TaK Kak TaKoH Hexapakrepublit npodnas, uMeeT cBoH GH3H-
YyeCKHe H THAPOJOTHYECKHE XapaKTepHCTHKH, a HX TpH
nepecyeTax BJAMKHOCTH HE YYHTBIBAOT M 3TO HCKaMaer
navneie Ha 5...15 Y. Hceaenysa nouseHHyio BJaXKHOCTD,
caejayer oOpaTHThL BHHMAaHHe H Ha MHKpopesbed yuacTka.
Ilpo6Gul ayuwie 6path Ha POBHOM MeECTe, TOTOMY YTO OLIHO-
Ka B onpeaesenHH BbicoTel Ha 10...20 cm yBeJHUHBaeT
ownbKku BaaxHocTH Ha 2...10 9.

Haunnas ncenejoBanus, HeoOX0/HMO B YCTAHOBJICHHBIX
MecTax ortbopa npob NpPoOBECTH MHOrOKpaTHOC H3MepeHHe
nouBeHHoH BJoamuHoctH ¢ 10... 15-KpaTtHOHi NOBTOPHOCTLIO.

Y2 E
——— =

o —
———

—— e — —T! —— d—

— — e — l - em—
Pue. 1. OnutHas ApeHaxuas cuCTeMa AAf HCCAEAOBAHHA MOMBEHHON
BA3HHOCTH. .
L — pACCTOAHHA MEMAY apeHaMu; a, b, € — 30HL HIMEPCHHA DIAMKHOCTH NOURM;
I, 2, 3...— mecra orbopa nouseHHMX npold; | — koaaektop, Il — OCYUIHTEAL;
111 — apena.
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Kak B3atp mpobul ¢ 12-KpaTHoit MOBTOPHOCTLIO, MOKa3aHo
na pucyuake 1, no moryt OHTH W JApyrHe cXcMHl oTtdopa
noyscHubIX npob. KHexoas H3 uenu HCCJe10BaHHA H HMEIO-
IIHXCA TPYAOBBIX PECYPCOB, NMPHIHMAIOT HYMKNYIO TOYHOCTb
onpejeJieHHs, a no JAaHHLIM TEePBHYHBEIX H3MEpPEHHH YycTa-

1. Jauusie HCCAEAOBAHHI NOMBEHHON BAAMKHOCTH W WX CTATHCTHYECKHE
NOKA3ATEeaH HA NnoJsx yueGHOro Xo3sicrTea
JIHTORCKON ceabCcKOoXo3aiicTReHHON axamemun (26.04.65.)

; CratHeTHICceKHe NoKa3atTend
E Y Ly -:ré
L= 4 = i
' - == \Q‘E"
TCaybana orbop: . —_— - o £ 5 = =
B vegmee |51 | B 1 EE | e
(i z g 22 | gge | 285
E. | 2= | 8% | B8 | =u8
= £ i P = QTS =
c3 | 58 | 88 | SE8 | 28
0...20 Cyvrannok Jger- A, 12 26,2 1,75 0,506
KHH
20...40 Cyrannok aer- B 12 21,8 1,35 0,390
KHil
40...60 I'Anna aerkas D 12 22.6 1,25 0,361
6O...80 [ansa aerxas D 12 22,2 0,74 0,215
B0..,100 Tauna cpeauns D 12 20,7 0,93 0,268
80...100 Tauua cpeauan D 20 21,0 0,85 0,191
Tpodoaxenue
CraTCTigeckne NOKa3aTead
E' ﬁ gt; Hmﬁmum:u; HHea0
Taybura otbopal Mexansueckul s e E:‘ o ::::::ﬁlr:; n::::-
npol nouew, COCTaB o) £ ot ATHOCTH
< g i -3
™ - ==
=k b - B8 | P coal Troton
1: g E E. = : X=E0% A=00%
0...20 Cyramnox aer- A, 6,68 1,93 3 1
KHil
20...40 Cyramwok Jer- B 6,22 1,80 3 1
Kl
40...60 Tauna Jaerxas D 5,53 1,60 3 3
60...80 [auka Jserxas D 3,39 0,97 2 3
80...100 Tauna cpeanaa D 4,47 1,30 2 3
80...100 Tauna cpeanas D 4,07 0,91 2 3
Mprvevanua 1. Heofxoausmoe wucao wamepenuit npu aazauuofll wepoar-

noeTi B0 wam W% u ToumocTw 10 % oupeneaeno ne
A. A, Poae (1969).
2. Bramuocth nousu B % Maccw cyxofl novnkl,
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HABJHBAIOT HEe0OXOAHMYIO KPAaTHOCTh (MOBTOPHOCTL) oMNpe-
AeJieHHs MOYBCHHONH BJAMKHOCTH JJIfl HCCJELYeMOoro yuacr-
ka. Cpeanee KpajpaTHYHOC OTKJOHCHHE H KO3(HUHENT
BapHAUHH yMeHblIaoTes ¢ rayOHHol nounennoro NMPogHs
(raGJ. 1), aro ormevaer wn A. A. Poje. Takoe siBjcine
obbsicusieTcsi 6oJiee HHTCHCHBHBLIM  Bo3jleficTBHEM Ha NO-
BEPXHOCTHBIC CJIOH [OYBBLI OCAJKOB, KOPHCH pacTeHHH, MHK-
pOOPranH3MoOB H JAp., 3j¢Ch Takme Goaplie CJIOHCTOCTh
rpyutoB. Jas BolpaBUHBAaHHA TOYHOCTH OMNpeJEJeHHs nou-
BEHHON BJIAXKHOCTH N0 BCEMy NpogHI0 NpeJIoXKeHo YyBe-
JHUYHTL YHCJIO H3MepeHHWit B Bepxunx chaosix 0...60 cm H
yMEHbIIHTL B HuMHUX (OGosee 60 cm). DTo Takxke Jacr
5KOHOMHIO TPY/AOBLIX pecypcoB. Ecan TpyloBble pecypchl
JUIST NPOBEACHHSA HCCIEJOBAHHIL OrpaHHuYeHHBLI, TO BMECTO
10-canTumeTpoBOro HHTepBaZa oTOOpa NOYBEHHBIX NPOO
MOJKHO HCNoJbL3oBaTh 20-caHTHMETPOBHIH  HHTEpPBaJ, 4TO
yMmenbluaer obnem paboT, a TOUHOCTh ONPCACJIECHHS BJIAXK-
HOCTH KaK B OT/E/IbHBIX CJIOSIX MOYBH, TAK H HX CyMMap-
Hble 3HA4YCHHA He TpeBslwaroT =5 mm (taba. 2). Ilpu or-
Gope npoG HeoOXOAHMO THIATENABLHO [epeMellaTs BeCh
FPYHT HCCJAEAYEMOro ¢jofl, a B CJOHCTBIX NOuUBax HCJIL3A
CMEIIHBATL TCHCTHUCCKHE TOPH30HTHI B OJIHOM HHTEpBaJjE
oTbopa.

1. Ouenntb 3 PeKTHBHOCTL MEJHOPATHBHLIX MEPONpHA-
THII, B YACTHOCTH JipeHaxka, oYeHb CJ10XKHO. MeToan oueH-
KH MOXKHO pasie/uTh Ha 4 Tpynnu: AarpoTexHH4YECKylo,
arposKOHOMHYECKYIO, arporHApOJOrHiCCKYIO, arpO3IKOHOM-
FHLPOJIOTHUECKYIO,

2. CpapHenne paHubx BjaduocTH noussl npu 10- u 20-caHTHMETPOBOM
uHTEpBaJe oTGopa nouseHHLX npol (yucbHoe X03AfACTBO
JIHNTOBCKOI celbcKOXO03ACTBCHHON aKajeMuH)

3anacu BaarK, MM
I ay6utia otSopa Feneririee-| yyeso us-
npod NosBH, M kuft ropu- | wepenpit | wmreppaa | murepsBaa | pasmocts
JOHT 1J em 20 ¢M -
0...20 Ay 4 06,4 59,3 —2,9
20...40 B 4 61,6 58,1 +3,0
40... 60 D 4 67,2 71,1 —d 9
G60...80 D 1 b3,5 64,5 —1,0
80.., 100 D 4 64,6 64,8 —0,2
0...60 — —_ 185,2 188,5 —3,3
60...100 —- — 128,1 129,3 —1,2
0...100 . — — 313,3 317 ,8 —4,5

llpumeusanue Hamepenun paamunocTu nmpopefensl 3 pasa B pasHoe DpEMi
roga.
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OcHOBHOH KpHTEpPHH BCEX rPynm MeETOA0B OLEHKH —
ypoxKail CeJbCKOXO3SHCTBEHHBIX KyJIbTYP.

B mnepsoii rpynne MeToA0B MEJHOPATHBHbIE MEPONpHA-
THl OUEHHBAIOTCH (CpABHHBAIOTCS) MO PasHOCTH Ypo-
xaa D:

Dy=[(a) +[(b), Dy=[(az) +[(b),
D\—D;=D=[(a;)—[(a2),

rae D; u D; — ypokainl ceancKoxo3fsficTBeHHHIX KyabTyp Ha doue Me-
JAHOPATHBHHIX MEPONPHATHII, COOTBETCTBEHHO @y W @z b — neficTeue
ApyrHx ¢akTopoB Ha pPocT M pasBHTHE CCALCKOXOIAHRCTBEHHHX KY.b-

TYP.

31ech OUe€Hb BaXHa YHCTOTA H30AA1HA (axTOpOB
(pyaxunn [(b). Hacro sToro TpyaHO MOCTHrHYTHL H3-3a MNe-
CTPOTBl T'PYHTOB, pasnoro peabeda, JHBHCBBIX OCAJKOB,
ocofenHO KOrjla HMccJejfoBaiHs NMPOBOAAT Ha O0JBIIHX IIO-
umaaax. B octanpHBIX rpynnax MeJHOpPaTHBHbBIE MEpONpHs-
THSI OLEHHBAlOT B OCHOBHOM [0 3KOHOMHYECKHM H THIAPO-
JOrHYECKHM TNOKa3aTelsM, HO rJaBHOH HCXOAHOH TOUKOH
BCErjla CJAYKHT YPOKaHHOCThL CEJbCKOXO3SHCTBEHHLIX KYJlb-
TYP.

OcHoBHafd 3ajaya MeEJHOPAaTHBHBLIX MEpPONpHATHH — pe-
ryJIHpOBaHHe BOJHOIO peXHMa TMOYB C UEJbI0O NOJYYCHHA
MAaKCHMAJILHOTO YpOXKasf CeJbCKOX03AHCTBEHHBIX KYJbLTYP.
Ho na ypokai, KpoMe BOAHOro pexHma IMOYB, BAHACT MHO-
JKECTBO APYIHX, He MeHee Ba)KHbBIX (pakTopoB (KJaHMaTHYE-
CKHE VYCJOBHA, IJIOAOPOJAHE nouB, YyjpoOpeHHsi, arpoTexiiH-
Ka, ceMeHa W jp.), KOTOpble 4acTo JHMHTHDPYIOT ero o0nheM
H KauecTBO. TaK Kak BO3MOJKHO HCKax<eHHe ACHCTBHS Me-
JHOPATHBHBIX MEpPONpHATHA, TO HHOrAa LeJaecoobpasHo
OllEHHBATh HX NO OCHOBHOIN 3ajaue, TO €CTh MO ONTHMAaJb-
HBIM MapaMmerpaM BOJAHOro pexHMa IIOUB, KOTOpLIe yCTa-
HOBJIEHBI /sl KOHKPETHBIX KaAHMaTHueckux ycaosui, Ho
BOAHBIN pexuM nous HauboJiee OOBEKTHBHO XapakTepH3y-
eTCH PEXHMOM BJIAKHOCTH KakK CyMMAapHbIM NOKa3saTejleM
BCeX 3JeMeHTOB BojHoro GaJsanca. MeaHopaTHBHbie MepoO-
NPHATHS HENOCPeACTBeHHO BJHAIOT Ha PCKHM BJAAKHOCTH
MouB, a HOCAC/HHIl — HA POCT H Pa3BHTHE CEILCKOXO3SHCT-
BEHHBIX KyJAbTYp. PexXHM BJAXKHOCTH KakK [OKasaTeab
OLLCHKH MCJHOPATHBHBIX MEPONPHATHH, B 4aCTHOCTH JpcHa-
JKa, MOMKHO HCMOJbL30BAThH pasHubiMu crocobamu. B craTthe
npeicraBied o0o0uennblii cnocod KosduuuenToB Npo-
JOJIAKHTEJBHOCTH BaaxKHocTH noussl (B). OraeabHuit Ba-
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Prc. 2. InHaMuka oflUAx 3anacos BJarH Ha D-M ONBITHOM  YYacTKe
Apenaxa  yuebHoro xossitcrsa JlutoBckoit CXA  (caoit  mouswl
D LI ‘ln EM}.,.

pHaAHT Takoii oueHKH Onla mpeanoxen P. M. Ypbonacom H
P. H. JKexesuurocom B 1972 r,

O6uien3BecTHO, YTO AJAS OOJBUIHHCTBA CEJAbCKOXO3AHCT-
BeHHBIX KYJbLTYP ONTHMAJbHaf BJaXHOCThL I[OYBLI HAaXO-
AHTCA B Mpeaesiax Mex/Jly HaHMeHblleH BJIAroeMKOCTHIO
(HB) u Bmamuocteio pa3puia kanuwaasapos (BPK). Bnax-
HocTe BHIUe HB — uz0OwiTounas, #HxKe BPK — Hepocra-
TouHan. Mcxoas H3 3THX NPHHLHNOB, Ha XaxjaoMm rpadHke
HCCJICOBAHHA TOYBCHHOH BJIAXKHOCTH MOM{HNO HAHTH NpOMeE-
KYTKH BpPeMEHH, Korjla OHa HaxOAHTCH B ONpeleseHHOM
HHTEpBaJie, TO €CThb MEXKJAYy ONpeideseHHBIMH arporuipoJo-
rHUECKHMH KOHCTaHTamMu mouBel (pHc. 2)., Taxum obpasowm,
Ha TOJOBOM, CE30HHOM MJH CpeJHEeMHOroJieTHeM rpadgHke
HCCJIEJOBAHHS BJAX»KHOCTH TOUBLI ONpeaesior:

Tun...uB ~ — NPONOJIKHTEJbHOCTD B CyTKax, KOria

BJayKHOCTh HAXOJHTCH B npejejax Memx-
JIV NMOJHOH H HaHMCHBIICH BJIaroeMkKo-
CTBIO. .
Tup...ppK — NPOLOJIKHTEJBHOCTE B CYyTKax, KoOria
BJIaKHOCTh HAXOJAHTCHA B npejeaax Mex-
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Ay HaHMeHblIel BJAaroeMKOCTLIO H BJaX-
HOCTBIO pa3pbiBa KalHJJAPOB.

Typk...B3 — NPOAOAMHTEJABHOCTL B CyTKax, Korjia
BJAAMKHOCTE HAXOAHTCH B INpejenax
MeX 1y BJayKHOCTbIO pa3pbiBa KanujJs-
POB H BJAXHOCTbLIO 3aBfAJaHHA,

Ts...na — MPOJONKHTEILHOCTE B CyTKax, Koria
BJIAXKHOCTb HAXO/AHTCS B Npejenax Mexx-
JIV BJAXKIOCThI0 3aBAJlAHHA H MNOJHOI
3aCYXOH,

OntEManeible YCJIOBHSA BJaXHOCTH LIS pocta H pas-
BHTHSl CEJIbCKOXO3AHCTBEHHBIX KYJALTYP 3aKJlO4UeHbl B IIpe-
nenax mexxay HB u BPK, nostomy npomeixyTox BpeMCHH
Tup...ppg CAYIKHT OCHOBHBIM KpPUTCpHEM, a APYyrHe npo-
MCIKYTKH — JONOJHHTEJIbHBIMH KPHTCpHAMH  ouenku, Ha-
nMpHMEp, €caH HeoOXOAHMO OIEHHTb ACHCTBHE OCYUIHTEb-
HBEIX MEJIHOPATHBHBIX MEpPONPHATHH, TO AOMOJHHTEIbHBIM
KpurepueMm O6yaer Thgp...ip, NOTOMY YTO ONH HECNOCPCACT-
BCHHO BJIHSIOT HaA 3TY NPOAOJKHTEALHOCTh  BJAANKHOCTH
nousbl, u uem 3pdexrusnee, rem Tnm... us Kopoue. JLas
OPOCHTEJBLHBIX HJAH YBJAAKHHTEABHBIX MEJIHOPATHBHLIX MC-
PONPHATHII JONOJHHTEABHBIM KpurepHem Oyiaer Tupx...n;
¥ Tps.. .n3 NOTOMY 4TO HX NpsfiMas 3ajadya — obecneyuTh
pACTEHHA HCAOCTAIOUIMM KOJHYECTBOM BJlard, KOTODPYIO
MouBa TepseT H3-3a CHABLHOrO HCHapenHs, ¥ yem OHH 3(-
¢dexTHBHEe, ueM Tppr.. . py H Tnps... nz Kopoue.

[TpomesyTKOB  BpEeMEHH  HJAH  NPOAOMIKHTCABLHOCTH
BJAAKHOCTH nouBbl ofHoro poma (nanpumep, Tnp.. up) B
HCCAeAyeMOM nNepHojle MOoMXKeT ObTh HeCKOJALKO, NO3TOMY,
YTOOBI NMOJYYHTL OOGLIVIO NMPOAOJAKHTEJNLHOCTh, HX HEOOXO-
auMo cymmupoBats (EZTpp ... un). HMmea npojoamurenn-
HOCTH BJIAXKHOCTH TMMOYBBLI MEMKIY ONPCACJCHHBIMH arporii-
POJOrHYECKHMH KOHCTAHTAMH 1 OOULYIO NPOJAOJKHTEALHOCTD
Heeqenyemoro nepHoda (7)), MOMKHO HailTH  CJACAVIOLLHE
KO3((PHIHEHTE BJIAXKHOCTH MOYBLI;

By=ZT3p ... un/T — kospdmument H3buTouNOM BAAMKHOCTH MOYBHI,

Bo=ZTyp ... ppx/T — Koshduunent ontuMaabioil BAAKHOCTH MOYBH,

By=ZTppx ... 83 /T —Kospuuuent  HCIOCTATOUHON  ANAMKHOCTH
NoYBbL

B;=ZTn3. .. n3/T — KO3(PHIHENT 3aCYXH MOYBH,

Ilas Bcero HceaeAyemMoro nepHoja cymma 3THX KO3g-
(puuHenToB pasua eaunuue: By+ Bo+By+Bis=1. B KOHK-
PETHOM HCCAEAYCMOM nNepHoje OTAedibHble KO3((HUHEHTDI
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moryT OBITE paBHBEl HYJIO, HO CyMMa BCerja ocraercs Mo-
crofnnol EB=1.

Ha pucynke 2 npupeieH rpadui HCCAe/0BAHHSA BJaXK-
poctH 0...40-canTHMerpoBroro c¢josi NOUBLL  OAHOTO M3
ONBITHLIX yuacTKoB jApenazka. Mccacayemulit  nmepuoj co-

crapaser 234 cyr. KosdduumenuTs BJAAXKHOCTH  MOYBH
paBHbL:

B,= (30+35)/234=0,278, Bo= (8-+8+25)/234=0,175,
By.= (43+13+63)/234=0,509, B,=9/234=0,038, B=1,0.

Ecnu BbIpasuTh 3TH Ko3(dHIHEHTH B NpoUeHTax, TO
GoJsiee nmoaoBHHLl nepuoia (51 %2'/ BJArd He XBaTaJo, a B
cepennte wuioas Gbin nepuox (4 Y ) ¢ BAaKHOCTbIO HHIKE
B3. Baaxknoctn Owia uabwitounoi 28 9 mccaeayemoro
nepHoia H TOABKO OKogo 18 9 mepHojiia — ONTHMAaJIbHOM,

OueHKa MeEJHOPATHBHBEIX MEPONMpHATHII MO BCeM 3THM
Kos(duilnenTamM He Beerjia ouesH/Ha, Gonaece yaoben oAHO-
anaunnil nmokasarcan, IlosToMmy, HCX0oAsl M3 OCHOBHBIX 3a-
Aau NPHMEHACMLIX MCJAHOPATHBHBIX MCPONPHATHA H /A
HX OICHKH, npejjioikennl pasiuble KoMOHnaunu KosdgHIH-
CHTOB:

HA TICPEYBJAAMHCHHBLIX H NCPHOJAHYCCKH NEPCYBIAaNKIHCH-
HBIX 3eMJSX (OCYIIHTE/IbIBIE MEPONPHATHA )

Boe=1+B,—B,, nam Bt:—l Bo+ By— Bu;

HA TNCPHOJAHUCCKH TepeyRIaxKHeHHbIX 3eMJAx (OCYIIHTEIb-
HO-YBJaKHHTEJblIbe MepPONnpHATHA)

Bgy'—-?l'f'Bg—B“—Elh HIH B!ny=I+Bn‘_Bu_BH_BH )
Ha 3AaCVIUILJIHBWIX 3CMJIHX {DPDEHTEJ’I!}”HE MEPE}"PHHTHH}
Bn|]:1+Bﬂ_Bti , HJAH B!g-p= ]._I-BU-HBH_BH

Eannuia B 3aBHCHMOCTH BBejCHa Juig TOro, utobwn He
noJyuajHch OTpHIlATe bHble 3Hauenns. Bee stn kosdduun-
eHThl (Beo, Boy, Bop) namensorcs B npejpenax 0...2. Uewm
Goablie 3HaueHwe KoddhuIHEHTOB, TEM MEJHOPaTHBHBLIC
MeponpHATHA 3¢ (peKTHRHCE.

B KauecTBe mpHMepa AJf OUCHKH MEJIHOPATHBHBIX Me-
PONpPHATHI TpHBEAEHA ONBITHAA CHCTEMa JpeHaxa ILIo-
maasio 10 ra (yue6noe xo3sictso JIHTOBCKOi CEJILCKOXO-
aaiicteennoft akajaemun). Ilouswl CyrJHHHCTHIE, CHCTEMA
pas6uta na 10 onbTHRIX YYacTKOB C pa3Hoil cTemenpio Jpe-
HHPOBAHHS, XAPAKTEPHUCTHKH XapaKTepHLIX H3 HHX MpHBE-
JcHE B Tabawuue 3.
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3. XapakTepHCTHKH ONBITHBIX YYACTKOB apeHama

Homep onuTHoro Caybuna 3anowe- | Paccrontine mexay| Crenens gpelupo-

yuagcTK A Hua apent fr, M apeHasa E, M palist [=20'E
1 1,4 10 0,280
4 1,4 16 0,175
5] 1yl 16 0,138
6 0,8 16 0, 100
7 1,4 22 0,127
10 HeapenupoBan- 0
HEL

Mpuvewauue CrencHs apenupoBanun (/) canavaer cpeanifl yRACOH Aen-
peccionnofl Kpusoft, KOria ypopeHb T[PYHTOBRIX BOA B CepeiiiHe MeXAY apenaMu
PERCNOAOKEH ¥ MOBEPXHOCTH.

Has ouenku sddekTHBIOCTH JApeHarxka nesaecoobpasio
HCMOJIL30BATh AKTHBIBIL CJ0f MOYBL, TO €CTh cloil rayoH-
noit 40 m 50 oM, xoropslii naxboJice OULYTHMO BJHAET Ha
POCT H Pa3BHTHE CEJbCKOXO3AHCTBEHHBIX KyabTyp. B oIbl-
Tax HeeaeaoBal caoi noussl 0...40 cm.

XapakTepHble arporHjapoJorHuecKHe KOHCTAHTH 3TOro
CIOfl HA Pa3HBIX OMLITHBIX YyY4acTKax npHBeAeHnl B Ta0-
auue 4,

4. OcHoBHBIC ATPOTHAPOAOTHYECKHE KOHNCTAHTH ONBITHLIX
yuactkos caon nouswl 0...40 cm

ArporHIpoAOriMecktle KOHCTAUT, MM

Hosmep onwtioro

Rl nB HB BOK B3

1 183 134 94 20

1 176 139 07 34

5 198 120 84 33

6 194 130 91 22

7 198 134 04 15

10 202 123 8b 17

Pacuernniit nepuox — 28.04...18.08, 10 ectb mnepHOA
pOCTa M CO3PEBAHHS SPOBBIX 3€PHOBHIX KyabTyp B JIHTOB-
ckoit CCP.

l'paduk 3aBucuMocTH Ko3(pHUHEHTA OIEHKH OCYUIH-
TeJIbHBIX MeaHopauuit B,. OT cTeneHH JapenHposanus [
nokasan Ha pucyuke 3. Ha rpaguke npHpeIcHbl 3aBHCHMO-
cTH Tpex nauGojee XxapakTepumx Jjetr: 1964 r.— 3acymiH-
pulit, 1966 r.— cpemunit, 1974 r.— Baaxkuuiil, YcoBepucH-
CTBOBaHHBIT ruaporepMmuucckuil ko3hduument Cenannnopa
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(mon I'TK nmonumaerca ortho- ;
HIeHHEe CYMMBbl OCaJIKOB K CyM- '
Me CpeJHHX ACKaJHBX TeMme-

paTyp 3a oOmpejejenuulit me-
pHOJ) AJsl pacueTiHoro nepuo-
na 1964 r. pasen 0,79, pas §

1966 r.—1,44, a pan 1974 r.—
2,30. AMnauryaa koaeGauui
Boe Mexly HeapeHupoBaliibim %
H HHTEHCHBHO JIPEHHPOBAH-
HBIM yuacTkamu B 1964 r. g
cocrasasier 0,22, B 1966 r. — g
0,04, a B 1974 r. — 1,25. '. &
Ontumanbusie yeaoBHS BO

BIAXHBIC TOABl MOFYT CO3- ¥
AdTbh TOJBKO HHTEHCHBHbLIV Y T ‘5 20
APEHAX CO CTEMEeHbI0 JApPEHH- Ve b e i
poBanus cepime 0,18 (1 u 4 TN i
ompitbie yuactku). [puGan- Puc ﬁhagjﬁ?&l‘ﬁm;ﬂﬂgﬁ*zﬁ;
SHTCADHYIO OLEHKY A€HCTBHSH OCYUHTEJbHEX — MeJHopalui
APCHaxa MOJKHO CAeJaTh H MO B,. or crencHu JAperHpo-
aHauenusim Bye, noayyeHHbBIM RANHA:

H3 CPeJIHHX MHOIOJIETHHX gaH- [ —ypovens B, an pacueruud
HEIX ATPOMETEOCTAHIHMH. B [ohnis Kaviaserns uoroaeriuu

: 2 pannud Kavuaccxofl arpoMeTLo-
CPEAHHH HJAH BJAaXHBIH roj l;g;‘l::"'ﬁﬁ';“:‘“H;;;I;m‘m e Y
YHACTKH JpeHnaxa, Ha KOTO-  onrumassusie YCAOBME LA noay-
PHIX KOSQQUUUCHTH BAAXKINO- 1enin, nhcomis ypomaes spomix
CTH Boe npHMepHO paBHBI Boe  (onmuwaswusfl roa  swGpan o
cpesHeMy HAH  NPeBHIAIOT MOTONNR 20, 1

€ro, MOXKHO CHYHTaTh AEHCTBY-

IOIHMH HopManbHo. Mckanouedue — 3acyulinBeId roji, Kor-
Ja H HA HMHTCHCHBHO OCYWEHHBIX YYacTKax 3HaueHHe B,
samerio meHblue By cpeanero. B sacywaussiit nepuoa ape-
Hax KaK MeJIHOpaTHBHOe MeponpHaTHe MaJjosghheKTHBeH,
Add CO3JaHHA HOPMaJbHBIX YCJOBHH HeOOXOAMMO INIpHMe-
HATH JIOMOJHHUTENbHOE YBJAMKHEHHE,

Buisojipi. 1. [lpeanokeno HECKOJLKO NPHEMOB YCOBEp-
IIeHCTBOBAHHA METOAHKH [10JIeBBIX HCCJAELOBaHHA NOYBEH-
HOH BJaXXHOCTH, KOTOPBIE¢ NO3BOJIAKT YMeHbIUHTL MOTpes-
HOCTb B TPY/AOBHIX pecypcax NpH HCCJACJOBAHHAX H YTOY-
HHTb HCCJeJ0BaHuS. ,

2. llpennoxen MeTOJ OLEHKH MEJHOPATHBHHEIX MEpoO-

NpuATHIT no Ko3(dHUHEHTaM NPOAOCTIKHTEAbHOCTH TOYBHI.

|
|
4

T
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VIIK 631.62:556.16.047 (474.5)

METOLMKA ONPEJEJIEHUS KPUTEPUEB
MHTEHCUBHOCTU OCYLIEHUS 3AKPbITBIM
JIPEHA)KEM

P. A. TYMAC, kaniujiaT TexHHUECKHX HayK
Jutosckan CeAbcKoxosnlicTseHHan arademusn

DPpdeKTHBIOCTL JApeHaza 3aBHCHT. OT CO34aBacMOro HM
BOJIHOIO pexuMa, KOTopbiii 00VCIOBAHBAECTCS NPHPOAHBLIMH
YCJIOBHAMH H HHTEHCHBHOCTBIO JIPCHHPOBAHHA, B HAcTOA-
uee BpeMs HET UCTKHX KPHTCPHCB AJs OUCHKH HHTEHCHB-
HOCTH apennpoBanust, 1IHPOKO NPHMEHAIOT —3KCHEPTHDLIA
METO/L.

CymHocts ero — B caeaylouieM, CoOpyKaloT ONbITHBIE
CHCTeMBl JApeHaka — noJepble cranuonapbl. Mmnoroseruue
JaHHBle HCCJeloBaHHil  (NOBEPXHOCTHBIL H JPEHAMKHBL
CTOKH, AHHAMUKA YPOBHEH TI'PYHTOBLIX BOJ, PCHKHM BJIa¥K-
HOCTH MOYBLI H JIpP.) CHCTEMaTH3HPYIOT, aHaJH3HPYIOT,
nojBepralT craTucriueckoil odbpadorke. OnbITHBIH HCCE-
A0BaTedb, pacnoJaras TakHMHu JlaHHbIMH, cyauT 06 apex-
THBHOCTH paboThl ApeHaa B jaHHbix ycaosuax. Llpn ouen-
ke shdexTHBHOCTH AeHCTBHS ApcHaza 3JIeMenTbl cyObek-
THEHOCTH HE HCKJIIQUCHBI, TAK KaK TPYAHO NPEACTaBHTb €ro
paborty (NMpPOrHo3HpPOBATH) B MHBIX KJIHMATHYECKHX YCJO-
BHAX.

Muoroobpasie H CJA0XHOCTbH JEHCTBHA JApeHazka BbI3bLI-
BA4AIOT HEDGKD;]_HMDCTI_: II]}I-IMDHCIII{H METONA MaTeMaTHHE-
cKOro mojenHpopanus., Ilpocroit u jaocTaTouiio TOUHBIM Me-
10/L NOJYUEHH MaTEeMATHUYECKHX MOjeJei paboTh JApeHa-
a — poanobGanancosnil., Boanwiii Gajanc JApeHHpPOBaHHON

MOUBH MOXKHO OmHcaTh uM3BecTHbiM ypasmennem A. H. Koc-
TSIKOBA:

pddh= (R—q)dt (1)
R=H—-E-P+(,

roe dh— naMeHCIHE Hallopa TPYHTOBHIX BOJ B cepcinHe MCHKAy Ape-
wamu (MM) B mepuon di; ¢ — Koadduunent Aenpeccud; & — KO-
HHEHT BOAOOTAAYM MOUBH, ¢ — ApPeHaMHBIT cTOK, mumfeyr; H — aTmoc-
(pbepubie ocaaku; Mumfeyt, [ — cymMMapHoe HcnapeHue, MM jeyr; P—
nopepxuocTHbll cTok, MMfeyr; G — paarcobven ¢ nouneHHbiMu CJAOAMH,
PACHOJOKCHHLIMI HIMKE YPOBHS Aped, MM/[eyT; R — HHNTEHCHBHOCTBL IH-
TaHHA TPYHTOBHIX BOJA, MM[CYT.
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HMuTeHCHBHOCTL NHTAHHA TPYHTOBHX BOA R 3aech OTpa-
JKaeT YacTHbBlH cayuad atMochepHoro BOJAHOIO  HTAHMH
npH OTCYTCTBHI MOBEPXHOCTHOIO  H NOA3CMHOIO INPHTOKA
(CHCTEMATHUCCKHH  34KPBITBIN  JPCeHaXNK) H HNOKa3biBaeT
NOJI0 arMocepibiXx oCaJlKoB, NPOCaYHBaIOUIHXCH B JIPCHDI.

Hna pewenus ypasnenus (1) neoOxoauMo npejicra-
BHTL CTOKOBYIO (PYHKIHIO (CBH3bL MeAy NPHTOKOM B Jpc-
HHL H HAnopoMm rpyHToBeiX Boja). HMa Teopun (HABTPALLHH
H3BECTHO, YTO NPHTOK B JpPEHbl, IOMHMO HaNOpa TrPyHTOBbIX
BOJI, 3aBHCHT OT psijaa ¢aktoposB: KoapdHuUHenTa GHALTPA-
IHH NOUBLI, TAyOHHLI 3aJjeranusg BOAOYNOpa HHMKe IMJIOCKO-
CTH JApPCH, MHTCHCHBHOCTH JpenHpoBanus u Ap. Buipaxas
npuTOK B Japenst dopmydoit C. ®. ABepbsiiioBa, MoJay4alor:

4ka = BRTa
; .-;;:B—z-hﬁ-{- 5 h, (2)

rae & — ko3huuuedT @rasTpaumn nouss, mfeyr; B — paccrosune
mMeacay Apenasmu, M; T —raybuna BOfoynopa HHAC NJIOCKOCTH APeH, M;
@ — KOSMPHUHEHT BHCAYCCTH.

[Ipn pewenun ypaBuenns (1) ¢ yuerom (2) noay4aror:

h-—~.l he— ] h+hy 42T : [ Skiu ,’ 5 ] 3
=hi+ (ho— 11}}10_1_!“4_2?_ p —-—szﬁ (M +T) (3)

: hlzT(Vl_F_E_ﬂi__]j.

4T

[Tpu pewennu ypaBuenus (3) npuuato, uro ¢, §, R —
KoHcTanThl H npu (=0, h=h,.

[MoayueHo cnoxuoe ypaslenue, CBA3LIBalolulee rHjpas-
JAHYecKkHe (akTopul jaciicrBHa  upenaxa (k, T, 6, @) ¢
THApOJoruueckHMu (R) B ycaoBHAX HEYCTaHOBHBIIEroOCH
BOAHOr0 pexuMa. IT0 ypaBHCHHE JErKo pelHTh NpH Mo-
MOIIH BLIYHCJAHTENLHON TeXHHKH, Kak NpHHATO B ONTHMH-
3allHOHHBIX 3ajlauax, vpabHelHe MOXKHO PCUIHThL, pacmoJa-
rag BxojoM R u BexojoMm h. CacmoBaTesibHO, HMes €K&
cyTounbie AaHHble Ha0JIOJACHHH 3a HanopaMH rPYHTOBBIX
BOL B CCpCAMHC MCKAY JAPEHAMH W HHTEHCHBHOCTBIO IHTa-
HHA rpyHTOBRIX BOA (ho, Ay, Ry; hs, Ra,...M, Ry), MOKHO
onpejaeanTh mnapamerpet &, T, ¢,6, a, B, Oanako oKxasa-
JOCh, UTO TaKOH nyTb 000O0IEHHSI ONbITHBIX JAaHHBIX HE-
npuemaem. Takoe wHCJIO mapaMeTpos He JaeT BO3MOXMKHO-
CTH HCCJCA0BATENI0 OUEeHHTh 3ddexTHBHOCTL paboTHl Ape-
HaXKa B TOM HJH JApPYroM MoJieBOM cTalHouape. AHaJH3
Pe3yJbTaTOB € TOMKH 3PeHHsI KaxKioro mapamerpa CJOKeEH
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H ¢ TpyaoM o0o3pum. B cBASH ¢ 3THM aBTOp HCMOJAL30BaJ
METOJ annpoKcHMmallui, YpasHenue (2) annpoKCHMHpOBa-

JH JIHHCHHO!
q=gph (4)
rae p — koaddpHunenT HHTeHCHBHOCTH apeHaxka, 1feyr.
[Tpu pewenun ypasienna (1) ¢ yuerom (4) noayuaior:

hi=hiexp (—B) +gr[1—exp(=B)], ()

rae My, hy-y — nanop B pacueTHHe H NPEALICCTBOBABLIHC CYTHH, MM.

AHaJIOTHUHBI pe3yJbTaT, TOJBKO APYrHM NyTeM, Nnoay-
yen C. @. AseppsitioBuiM, rjae kKoagpduuuent t=1/f cyT
naspad crabuausauned noroka.

Kos¢duunentsl HHTEHCHBHOCTH ONpPEACAAIOT METONOM
HauMeHbUIHX KBaapatoB Ha IBM (traba. 1). Pacueru
yaA001H0 NPOBOAHTE B MEPHOJABI, KOrjga cymMMmapHoe HCHape-
HHe HHYTOXHO (mo3aHei oceHblo E=~(0 H Ha CYIMHHKax

1. PeayabTatel ONTHMH3AUMH JSuHEfHOl Moaean Hanopos
FPYHTOBBIX BOJL,

" Kosdduumenr p
ANvMeEHODSHA n i AETHKOD HHTEHCHBHOCTH AcHeTId 33
i nap?n:mg gnggnu:pﬂn;l .lpeili:u g, | Iwcao xamHux Aepioa
Jeyt
Hum[m:-:e:mc, [Tacsanwcxkui
paiioH,
onuTHM yvacTok Ne |
Id}(l,ﬂg 0,24 90 10..,12.
» 0,26 91 10...12.
cpeanni 0,25
ONBITHEIA yyacTok Ne 2
140,90 0,35 87 10...12.
» 0,52 79 10...12,
cpeaHnit 0,34
HIHH[[IJJ.HHH, Kaafneackuii
paiton,
ONBLITHEA yuacTok Ne 1
18X1,0 0,47 50 11...12.
» 0,41 ol 10...12.
CpeAHni 0,44
ONbITHHA y4yacTox Ne 2
182<1,0 0,41 o4 11...12.
> 0,60 76 09...11,
» 0,58 96 09...12.
cpeauni 0,53

flpumeuanue. 14X1,10— paccroanu v ——
MCHHA APeH, M. PACCTOANME MCHAY ApcHaMH ® rayGuna zafo
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G=0). Insa nonyueHHss onTHMajbHOoro KosddHuHeHntra § ¢
OTHOCHTCJBHOH morpeumiHocTeio g0 10 % HeoOXxoAHMO B
pacuerax HCHoJb30BaTh He MeHee 150 map paHHBIX, KOTO-
pble MOryT ObTh pasfuTnl Ha 5...6 maccusoB mo 25...30
paHHbIX. Jlydiie Bcero, 4ToObl 3TH MACCHBH NPEACTaBJAIH
OTAeNbHBIE TOABl HCCJAEAOBAHHH, Il OLEHKH H NPOTHO3H-
poBaHHA JCHCTBHA 3aKPHITOro jApeHa)ka HeoOXoAMMO YBA-
3aTbh KO3(pr(HUHEHTEl HHTEHCHBHOCTH JpeHaxa ¢ paccrod-
HHAMH Mexay apenamu. M3 pasencrBa ¢opmyn (2) H (4)
OJyualoT paBeHCTBO:

Bi/pa=B22B 2 (6)

rae HHIexkcamMH oOo3HaueHsl CpaBHHBAaeMble BADHAHTH [PeHaxa H HX
KO3 (PHUHEHTH HHTEHCHBHOCTH. |

[Ipu BeiBoae ¢opmyart (6) NpHHATO, YTO NOUBCHHBIC
YCJOBHSI CPaBHHBAEMBIX BapHAHTOB OAHMHAKOBLIe ()= s,
8;=68; u 1. 0.). KoagdpHunenT HHTEHCHBHOCTH JipeHaxa
CAYXKHT NapaMeTpoOM JIHHEHHONH MaTeMaTHUYeCKOH MOJIeNH
YpPOBHEHl TPYHTOBBIX BOJ JpeHHPOBaHHOH mouBbl. HecMotps
HA CPaBHHTEJBHO rpy0yl0 anmpoKCHMAaUHIO CTOKOBOH (PyHK-
nuH (JauHelinoil), onTHMH3auUHA jaja cTaOHJbHble Pe3yib-
TaTHl.

Pacnonarasi TakHMH JaHHLIMH, MOJKHO CPaBHHBAaTh
AeHCTBHe JipeHaKka B aHaJOrHUHBIX MOYBCHHBIX YCJOBHAX.
ABTOpOM npeasokeHa METOJAHKA TOJyYeHHs NONpPaBOYHBIX
KJAHMATHUCCKHX KO3(Q(HUHEHTOB K PACCTOAHHAM  MEHKAY
JIpEHAMH, €CJIH CpaBHHBaeMble BapHaHTH ApeHaxa pacno-
JOXKEHBLl B PA3JIHUHBIX KJIHMAaTHUECKHX YCJIOBHSAX.

HccnenoBaius nmokKasaJgH, uto AAf OnNHcaHus (OpPMH-
poBaliisi JApPEHa:KHOro CTOKa CTOKOBasg QYIKIHA A0JKHA
ObITh annpokcHMHpoBaHa HenHHeliHOH. Haunboaee npHemJe-
Moii okasaJach skcrmoHenTHast Mozmean (Tymac, 1979):

1 1

=
— —

qi Ge—1

Exp{—TR:)+—;T-[I—E:ip{—’rn‘?z}], )

TAE §:, §¢—y— IPCHaMHbi CTOK B pacueTible H MpelllecTEOBABUME
CYTKH, MM/CYT; T — Ko3(Q(QHUHEHRT HHTeHCHBHOCTH, 1/(MM-cyT).

®opmupoBanHe CTOKA HA JAPEHHPOBAHHBIX YUuacTKaXx mpo-
XOJAHT ca03KkHO. BecHoit Tansie BoAB 00pasyloT 3HAUHTCDL-
HBIH MOBEPXHOCTHBLIH H JAPeHarKHblH CTOKH, MPHYEM IIOBEpX-
HOCTHAMA COCTaBaflollad CyMMapHOro CTOKa 3HAYHTC/IbHA.
B rtenawlii mepHojx roja, B YCAOBHSX TaJjiOH IOYBBI, COOT-
HOUICHHE COCTABJSIONIHX CYMMApHOro CTOKa PE3Ko MEHSICT-
est. HMecacnonpalng nBCK4a3kdalos, 4To Npo.Cilt OTBCACHHONO
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CJIOSI CYMMApPHOrO CTOKa MO MOBEPXHOCTH 3aBHCHT OT BOAO-
cboproit maomanan. Ha Oonbiuux ApenazkublX CHCTEMax
(150...400 ra) mo:jaeBasi BoOJAa aKKyMyJHPYETCS HEpaBHO-
MEpHO, H 3TO crocobGeTByer Oodee peaxkomy o0pasoBaHHIO
NOBCPXHOCTHOTO CTOKA B HHIKHCM cTBOpe BOjoTOKOB. IlpH-
yeM JaHHble HCCJEL0BAHMH YKa3bIBAIOT HA NPEPHIBUCTLIA Xa-
pakTep TNOBEPXHOCTHOrO C¢TOKAa. Bee 3To naer OcHOBalHE
CYHTATb €r0 KakK IMOBEPXHOCTHOC 3a/1¢pAKaNHE:

; PIZP”‘[}‘_E:{]]{_Hi‘fi.fprn}], (3)
. R.f:Hf""“Ft;

rie Pu — makcuManpuulii mopepxwocTusiii ctok, mm; Hy, P,—p pac-
YeTHHE CYTKH OMHAACMBIC OCAAKH M NOBEPXHOCTHHIL CTOK COOTBETCT-
BCHHO, MM; @ — SMIHPHICCKHNH Ko3{puiunenT,

B nosckax MHHHMYMa KPHTCPHS KauecTBa pacuerhl Npo-
H3BOAHJH Ha DBM:

k=3 Slo®-a®id, (9)

=1 0

rae {— npoLoKHTeALHOCTL [-F0 NABOAKA, CVT, N —uncao nasoaKkos;
¢y — QAKTHYCCKH APeHAXKHBIA CTOK, MM; go— pacuetuwlit (no Qop-
MyJe T) ApeHa:HBIH CTOK, MM.

HDEi{ﬂ-ﬂhK}’ 3ajlaga MHOroO3KCTpeMmaJpHast, pHadale npo-
BOJHJIH CAYuallBIil MOHCK MO cTaljapTHoW NOAMpOrpaMme
IBM EC 1020, suumncasiionieii cayuaiino pacnpe/leJeHHbIC
yucaa., [IoHCKH JIOKaJBHOTO MHHHMYMa OCYLLECTBJAIN
KBa3HHBIOTOHOBCKHM MmeTojgoM. Moiy/ib ollenHBadn KPHTC-
PHEM TNPHMEHHMOCTH M KauecTBa Z H OGCCIEUYCHHOCTbIO AO-
NyCTHMOMH MOrperniocTH Al

. A= +0,674 o, (10)
i LA /" Z(qu—ap)? / 1/' Z(qo—qn)® (11

o N—m N—1
rae gy, ﬁu — 3HaueHHe M HOopma (haKTHUECKOTO pPasMepa  ApeNarKHoro

CTOKA, MM §p — PAcUeTHHil JpeHaMHui cToK; MMm; N —uneao "wieHos
PAAA; M — YHCAO TTaPAMeTPoB MOAenn; Z — Kputepuil nMpHMeHHMOCTH H
KAYecTEA MOJEi.

IMokazaTean KauecTsa METOJAHKH NpH uHCe psla N=25
CACAVIOULHE:

xopomasi — Z=0,50 1 A=82 %,

yaoBiaersopurenpiias —Z = 051...080 u A =80...
60 Y%.
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OnTHMH3allHA — 3TO NMOHCK TaKHX NapaMeTpos MOJenH
(1, @), uTo6bl pacueTHulit ruaporpad Guin HanGosee OGJiH-
30K K (hakTHueckoMy. B naeanabliom cayvae 3HaueHHa Z=

=1,0, A=100 %.

[Mporpamma pacueroB cocTasjielia Tak, 4To6bl OLHOBpe-
MEHHO [10 MOJYUeHHBIM NapamMeTpaM 3a Bce MaBOAKH TpO-
BOJAMJICH KOHTPOJBLHBIT pacuer auas otgennublx (raba. 2).

2. Peayabrarbl ONTHMH3AUWN SKCNOHCHTHON MOAEAH

JpeHaAKHOro CTOKA

PapHauT apeHaa l'l:-.!,“:.rﬁ;.;e.ma N ; ':'::' a F4 A, "
Buaeusii, Bapes-
CKMA paion
V. 223 1972...1974 164 0,11 31,0 0,014 0,64 80,1
2. 22%1,1 1972...1974 170 0,10 24,8 0,0045 0,54 84,1
g, 22% 1.1 1972...1974 136 0,08 28,1 0,007 0,58 84,6
1972 40 0,08 25,1 0,007 0,58 79,5
1973 04 0,08 28,1 0,007 0,56 81,
1974 38 0,08 28,1 0,007 0,70 89,2
Bece Tpun cucre-
MBI
22X 1,10 1972 ...1973 380 0,09 31,0 0,014 0,66 83,0

PacueTsl mpoBeAcHbl N0 AAHHBLIM HCCJACAOBAHHH MO jpe-
Ha:KHOMY CTOKY M ocajikam 3a 1972, 1973 u 1974 rr. na
CYyrAMHHCTHIX noupax. PesyabTarnl ONTHMH3AlHH no JApe-
HaKHOMY CTOKY TpeX OJIHHAKOBbLIX BapHaHTOB jipeHaixa C
PacCTOAHHAMH MeMXAy /jpeHamu 22
1,1 M, naomans—2...3 ra) npeacrtasicnsl B Tabanue 2.
B taGauiue xos3(p(HUIHCHTH HHTEHCHBHOCTH JpeHaxa t A9
OT/AeJbHbIX BapHanTon Mexay coloi pasiHyaloTcs HE3Ha-
yHTeabio. Jas nmocaeanero, TPETLEro BapHaHTa npHBCACHDI
CTATHCTHYECKHE MOKasaTeJH sl KaxKjloro roja, CHHTETH-
yecknit ruaporpad orianuaercst or (PakTHuecKoro B Tpeie-
nax pomycTHMbX snauennit (dopmyas 10 u 11). Pe3yin-
TaTBl MOMHO OIEHHTb Kak YyiosjeTsoputenphbie, [Ipnuem
Takasi JKe olelKa TmoJyuena H s pPe3yaLTaTtop pacuera
Mo fManiblM HCeJeAOBaHHi 3a OT/AeJbiible roabl. B KOHIE
TaGauiel 2 gaHbl CBOJAHbIE Pe3y/bTaThl pacueToB no Aai-
HEIM HCCJACAOBANHHIT APCHAMHOTO CTOKAa BCCX TpPpeX ApeHa#x-
HEIX cueTem. Peayabrarthl CTaTHCTHYECKHX pacueToB IOKa-
- guBator (Z=0,66, A=83 %), uro 3TH nokKasareaH HC

M

(rayv6una JApeH —
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BBIXOAAT 3a paMKH YIOBJETBOPHTE/LHOI OLEHKH, HO BCe-
TaKH Xyxe, JTO 03Ha4YaeT, 4YTO OCYUIHTENBHOe JeHCTBHE
aHaJH3HPYEMBIX BapHAHTOB HCOAWHAKOBO. IJTO €CTecTBEH-
HO, TAK KaK TOXKJECTBEHHBLIX YCJOBHI1 B NPHPOJAE HE MOIKET
6biTh. KoaddHilHeHT HHTEHCHBHOCTH T B JAaHHOM cjayqae —
qUCAOBON KPHTEPHH [/ OLCHKH M CpaBHEHHA MACHCTBHS
OT/eJbHLIX BApHAHTOB 3aKpHLITOrO J/IpeHaxa 10 JaiHbIM
NEepPHOAHYECKAX H3MEepeHHil APEHaXKHOro CTOKa H 0Ca/IKOB.

Boieopnl. Onenky AefCTBHA 3aKpLITOro ApeHa)ka Pexo-
MeH1yeTcsi NPOBOAHTE MO JABYM KO3(PHIHEHTAM HHTCHCHB-
HOCTH, KOTOpHIE MOJY4YaloT pacyeTaMy Mo JAHHBIM HCCJAE10-
BalHii 3a yPOBHAMH PYHTOBBIX BoA (f, 1/cyT) H ApeHaXKHO-
My c¢Ttoky (T, 1/(MM-cyT).

Ilns noayuennsi KO3((HHUHCHTOB HUTEHCHBHOCTH 1e00-
XOAHMO PacrojaraTh NCPHOAHYECKHMH AaHHBLIMH H3MEPEHHI
MO YPOBHAM TPYHTOBBIX BOJ H APCHAMKHOMY CTOKY H MpO-
BOJAHTH ONTHMH3ALUHONNbIC pacueTbl Mo COCTABJCHHBIM MOJE-
aam (9) u (7).

YIK 631.6:626.874

MPOBJIEMbI METOOUKH NMPUKJIAJIHBIX
HCCJHTEAOBAHHH NMPUYUH OTKA3SA NEHUCTBUA
3AKPBITOIO JIPEHAXA

K. ®. AIEKAH]L, kanauaat TexHH1IeCKHX Hayk
Y. Y. YPH

JeToHeKAR CeALCKOXO3RUCTACHRAR aKademun

JInsi H3yueHHA TeXHHYECKHX NPHUYHH OTKasa japeHaxa B
KOHKPETHHIX NMPHPOAHBIX YCJOBHAX H NPH KOHKPETHOH TeX-
HOJIOTHH CTpoHTeJbcTBa B 1974 rojly opranH3oBana CHELH-
anpHas pabouas rpynna npu I'ocylapcTBEeHHOM MPOCKTHO-
HCCJAeIOBATENbCKOM HHCTHTYTE «IJCTMENHONpPOeKT», B pa-
GoTe rpynnsl NPHHHMAIOT yYacTHe H yueHble Kadeapsl I'HA-
POMEJHOpAllHH DCTOHCKOIl CeJbCKOX03fACTBEHHON aKajc-
MHH, 3a npouweauHe 7 Jer KOMIVIEKCHHE MoJeBbie Hecae-
JIOBAHHSI TPOBEJEHBl Ha MCJHOPAaTHBHHIX OOBEKTax OOMUIeH
njomaasio 7,5 ThIC, ra, Ha KOTOPBIX CyMMapnas IJouiallb
HEYIOBJETBOPHTEABHO OCYIICHHBIX YYACTKOB  COCTaBJIAA
2,5 Ttec. ra. OcyureHne nposejieno roHYapHbIM JIPCHAZKCM.
Yike Ha nepBoMm roAay HCCJeAOBaHHH BBISICHHAH, YTO MHO-
rie oOlIenpH3HAHHBIC METOABI HCC/EJAOBAaHHA, YCHENHO
NpHMEHAEMble B CTallHOHApax, MpH IMOJEBBIX YCJOBHAX HC
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onpasaniBaloT ceba, a sl H3YYCHHS HEKOTOPLIX SBJACHHA
COOTBETCTBYIOLLAA METOMHKA Booblle OTCYTCTBYET.
OcHoBHast 0COOCHHOCTD NPHKJIAAHBIX HCCJAeLOoBaHHil, KO-
TOpY10 HeoOX0AHMO YYHTHIBaTbL npu BulbOope uam paspabot-
Ke METO/IHKH, 3aKJiouaerci B caeayoulem, OGbeKToM HC-
C/e/IOBAHHA ABJAETCA MEJHOPATHBHBII OOBEKT B LEJOM.
[Toatomy BuLIGHpPaTh Yy4acTKH C ONHHAKOBBIMH YCJOBHAMH
JUIsl MOBTOPHBIX ONBITOB Hean3st, Habmogennamu A0JMHBL
ObLITh OXBA4YCHLI BCCBO3MOXKHBIE KOMOHHAUHH MNPHPOJAHBIX
(paKTOpOB, BapHaHTH NPOEKTHLIX PpeUICHHA H TEXHOJOrHH
CTPOHTENbHBIX pabor. Mcxois H3 3TOro fICHO, YTO H3y4arth
KaKO0e-TO OAHHOYHOE, H30JIHPOBAHHOE ABJICHHE HJMH 3aBMCH-
MOCTh, HAIIPHMEDP BJHAHHE IUHPHHLI LIEJAH B CTHIKAX Ha HH-
TeHCHBHOCTb 3auJiennsa TpyO, He HMeer cMmbicia. [loaxox K
HCCJC/AOBAHKHIO JA0JKEH OBIThb TOJBKO CHCTEMOH, TO €CTb
NpHYHHBI OTKasa JpeHazka HYXHO paccMaTpHBaTh B 3aBH-
CHMOCTH OT KOHCTPYKUHH JApPeH H HPHPOAHBIX YCJIOBHI,
[TocKOJbKY npH NpHKJAAAHBIX HCCJAEJ0BAHHAX HEOOXOAH-
Mbl, KpOMe Hay4yHuIX 000O0LULCHHH, elle M KOHKPETHble Mpei-
JOZKCHHA MO PCKOHCTPYKIHH JAPEHaXkHBIX CHCTEM, a CPOKH
oueHb CxaTel (OAHH rOA), TO BO3MOMKHOCTb IIPOBEAECHHA
JVIHTCJbHBIX pexHMHBIX nabuaioaenunit ornanaer. Ilostomy
K MCTOJIMKE HCCJIC/IOBAHHNH NPEbABJAAIOTCS CJACAYIOUIHE Tpe-
GoBauusi: 3aTpaTkl BpPeMeHH Ha NoJyyelHe HeOOXOAHMOf
HHoOpMaLHH A0JKHB ObLITh MHHHMa/bHBIMH, H3MEPHTE/b-
Hasf anmaparypa NOPTATHBHOH M TOYHOCTHL OTAEJAbHBIX Of-
pe/leJICHHH JA0/XKHA COOTBETCTBOBATL TpebOBaHHSIM NPaKTH-
yecKoro mnpoekTHpopanus, llpu nmuaHHpoBaHHMH TaKHX HC-
CACJNOBANHI HYMKHO YYHTBIBATH, 4TO JJ/5 0OOOLIEHHs pe-
ayabTaTOB HeoOXojAHMO o00f3aTeabloe oOnpeje/ieHHe BCeX
npHpoAnbX ¢akTopoB, GHKCALHA BCEX KOHCTPYKTHBHBIX Mna-
pPaAMETPOB H TEXHHYECKHX COCTOSIHHH JAPEHaXHBIX CHCTEM.
Takoe obobuienne BO3MOKHO TOJBKO MpPH HaJMHYMH AOCTa-
TOUHOrO M CTATHCTHUECKH JOCTOBepHOro o0beMa AaHHBIX.
[TepBoouepeaHoit Bonpoc, TpeOyiollHil pellenys npH no-
JeBHIX HaOMI0JAeHHAX HA MOCTPOCHHBIX JAPCHAaXHBLIX CHCTE-
MaXx, — OlleHKa JIOCTHIHYTO# HHTEHCHBHOCTH ocylicHus, Ta-
Kasl OlleHKa ABJSETCH aJbTeépHATHBHOH: HHTCHCHBHOCTL OCY-
HICHHA MOMXKETh OBITh Y/AO0BJETBOPHTEALHOH HJH HEYIL0BJICT-
gopuTeabHOl, OCHOBHON KpHTepHit — Y/I0BJeTBOpeHHe NoT-
pebGnocTeil ceJbCKOX03AHCTBCHHOIO NMPOH3BOACTBA: BO3MOX-
HOCTh NpOBeAcHHsi NnoJjieBbIXx paboT B ONTHMaJbiHLie CPOKH.
TexHHuecKHM nNOKasaTeJeM KpHTepHsa lejecoobpa3no CuH-

~ TaTh CKOPOCTL INOHHIKCHHS YPOBHSI TPYHTOBBIX BOJ, HJH
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TOUICE, BPEMsi OTBO/4 H3OBLITOUHLIX BOJ H3 CJIOS ITOYBLI, OT
NOBECPXHOCTH 3eMJH A0 HOPMbI OCYUICHHA, 3ITO BpeMsi B
KOHKPETHOM rojy 3aBHCHT OT METEOpPOJIOrHUCCKHX YCJAOBHH
Nnepel npopeieHHeM H3BLICKANHSA, TO CCThL MX BCPOATHOCTH,
Bo usbexanne AJNTeABHBIX peXHMULIX Habai0denui Aas
Dili}{?ﬂE.-'lEHIIH HEPDHTI]HETH BD,lIlDﬁH.']E]HEUHhIR SJACMEHNTOB
BO BpEMS HCCAEJOBAaHUN NPHXOAHTCH HCXOAHTL M3 3TaJIOH-
HOH CKOPOCTH NONHZKCHHA IPYHTOBLIX BOJA. ITy CKOPOCTh
ONMpPeAeJIsIiOT BECHOH, B MPCANOCEBHOI NMEepHOJ, HAa YYacTKe
00bCKTa HJAH MN0Js, KOTOpOe ChelHaJHCTaAMH AaHHOro Xo-
3AHCTBA MPH3HANO JAYYIIMM B OTHOLICHHH BOAHOIO PCHKH-
ma, [lpeanonaraior, 4ro, BO-NCPBLIX, CKOPOCTL IOHHMKEHHS
YPOBHS TPYHTOBHIX BOA HA 3TaJOHHbBIX Y4aCTKax B pacuert-
HOM roJjly COOTBETCTBYCT pacyeTHOH M, BO-BTOPHIX, 4TO NPH
NOJHOM PEryJiHpOBAHHH NOBEPXHOCTHONO CTOKA IOHHMKCHHE
YPOBHEH HAUHHACTCS NO BCEMYy MeJHOpPaTHBHOMY OOBeKTy
oinospemenno. HeoGxoaumoil, To ecTh pacueTHo#, NpHHH-
MalT CKOPOCTb, KOTOpass obecneuHsacT MOHHMEHHe YPOB-
s FPYHTOBBIX BOJ 0 raybuus 0,5 M 3a 15 cyr.

HeoGxoauMo Takie pewnTs BOMpPOC 0 JONYCTHMBIX
OTKJIOHCHHAX HHTCHCHBHOCTH OCYLICHHS, TO ecTh HeoOX0:
JMOiL TounoeTH. Ecan pacuernsiit peskum FPYHTOBLIX BOJ
NOJNOCTLIO Y/AOBJACTBOPSIET TpebeBaliuaM  XosfaficTsa, TO
OCYIICHHC C IIEHDTD]]L‘Iﬁ 3AHHAKEHHOI CTeNneHbld HHTCHCHB-
HOCTH CJICAYeT CUHTATh Hey10BJAeTBOpPHTebHBM, [loka3za-
TCACM  JONYCTHMOTO OTKJIOHCHHA MOMKCET CJIYIKHTH Bpems
SANCPIKKH NHOHHKCHHA YPOBHHA TPYHTOBBIX BOJ1 A0 HOPMB
ocywenusn Aly. Ilo aeiierByomum nopmam npoextHpoBaHus
AOUYCKACTCA AJs 3¢puoBBIX Afy=25 ¢yt u Alps=1,5 cyr,
AJISt MHOTOJICTHHX Tpas — cooTsereTBeriio 4 i 3 cyr. IIpo-
BCACHHBIH anaJjn3 MokasaJ, 4To 3TH TpeboBanus HeoGoCHO-
Bankbl. Bolucaennsiii no QopMmynam HeyctaHoBHBIIEHCS
GUALTPALME [3] XOJ MOHMIKEHHS YPOBHEH TPYHTOBLIX BOJ
(1) nokasmBaer, wro, nanpumep, npu rayGHie rPYHTOBLIX
BOA Ha 3TanoHHOM yuacTKe 2,=0,5 M u Afgs=1,5 cyr ocy-
IIEHHE CJACAYCT CHHTATL HCY/AOBJACTBOPHTEIALHLIM yiKe B TeX
MCCTaX, T/IC YPOBCHb TPYHTOBBIX BO/ HAaXOJAHTCA Ha IJy-
Onne 2<<0,47 M, TO ecThb AONYCKACTCA OTKJIOHCHHE rJayouH
Az Toabko mo 0,03 m. Ouesnano, 4to Takoc OTKJIOHCHHE
AN TEXHOJOIHH CE/ILCKOX035HCTBEHHOTIO NPOH3BOACTBA HE
HMCCT 3HAYCHHA.

Mcxoas m3 nepenekTHBHON TeXHONOTHH M opranu3aliHu
TpyAa B Xo3dfficTBax, NPEANOJAaraioT, uTo MPOLOJNKHTENb-
HOCTE TICPHOJA BCCCHHHX MOJCBBIX paloT MOMKHO YMElb-
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Pic. 1. Xoa nmouuKenns ypopHA TPYHTOBLIX BOJ B CEpeanne Memay
APeHaMy TMpPH PAacueTHOM pPeKHMe H 3aBucHMOCTh Az=[(z,, Alys):

I—pacuernnfl pexnMm; Az—artkaonenine raybun ypomicl rpyutToRRX Boj. M; 412‘5 —

rayOuna ypoaHf IPYNTOBLIX BOA HA  3STANOMHOM  YuacTke, M; Aflys — BpeMmsa 3a-
ACPHEH  MOAHMENNH  YPOBRIA rp:.'rlrgnmx BOj A0 HOpMB  OCYIICHHA, patdof
0.0 M, C¥T.

muTh Jo 10...15 cyr, a BpeMs NOHHIKCHHS YPOBHEH FPYyH-
TOBBIX BOJ /A0 HOPMBl ocywenus, obecrnevdpaioulen A0-
CTATOUHVIO TIPOXOAMMOCTb CCJAbCKOXO3AHCTBCHHBIX MAallHH
Ha PasHBIX TNOJAX, MOXeT pasjuuathes Takxe jao 10...
15 cyr. D710 N03BOJAACT NPOBOJINTE ToJieBbie padoThH HA
BCCX MOJAX B ArpOTEXHHYCCKH oNTHMajbible cpoki. Ho cae-
AVET elile NPOBEepsiTh, JONYCTHMO JH TAKOC CHCTeMaTHYCCKOe
OTKJOHCHHE B ArPOTCXHHYCCKHX CPOKAaxX Ha OAHOM MoJe, TO
CCTh HAM0 HCIMOJbL30BATH KAKOH-TO APYrod KPHTEPHH roMo-
reloOCTH BoaHoro pemuma. Ilpeasaputeabibie nadJioje-
HS NOKA3aJH, UTO MHHEPAJBHBIC TPVITH B OTPCACJACHHOMH
MEpe MPOXOAHMBI VIS CeJIbCKOXO3AHCTBECHIION TEXHHKH YIKC
npu ray6Gune yposus rpyntossix Boja 0,30...0,35 m ot
MOBEPXHOCTH 3eMJH. 3HAUHT, TNpPH raybune 2,=0,5 M J0-
nyctumMo Az=:0,15...0,20 M. [lnsi noHuKEHHs ypoBIisl IPYH-
Tobix BoA (cM. pue. 1) or 30...35 cm no 0,5 M HCOOXO/LH-
Mo 11...16 eyr, 10 ecTh NpHOAHIHTCABLIO TaKOe e OTKA0-
HEHHE OT PacueTHBLIX CPOKOB, KaKOe AONYCKaJaH Ha PasHbIX
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MNoJgAaAx. HTHI{, MOAHO C HCKOTOPBIM 3anacoM CHHTATL, 4YTO
NIPH OUEHKe HHTEHCHBHOCTH ocyweHua spemsa Afgs=10 cyT
CJAYKHT OOIHM KPHTEpPHEM TOUHOCTH,

[Tocne yTouHeHHS TrpaHHIL HEYAOBJETBOPHTEILHO OCY-
IIeHHBIX YYaCTKOB Ha MEJHOpPaTHBHOM 0O0beKTe 1eJecood-
pasHo ONpeieaHTh KOMMJEKC TNPHYHH HEIOOCYIIeHHS Ha
HUX /IS JeTaJIbHOro MJIaHHPORaHHA AanbHeiimiux Habaiome-
Huit. IlpH oTkase apeHaxca OoJbluie BHHMAaHHA YAISIOT
H3YYEHHIO TCXHHUCCKOTO COCTOAHHA JApeHAXKHBLIX JHHHHA, a
NpH HEJO0CTATOUHOH MNPOEKTHOH HHTEHCHBHOCTH — IIPOBEpPKE
HCXONHEIX JJS TIpOeKTHpoBaHHA Aanuux, Has yeranosse-
HHSI KOMIJICKCA NPHYHH Ha OCHOBE Pe3yJiLbTaTOB H3MEPeHHA
rayOHH TPYHTOBHIX BOJ Haj JPEHOH M B CepejlHHe MEXay
JIpeHaMH BLIYHCHSIOT Koadduuuent jeHersus Apenama R,
KOTOPHIA npejcrasiaser coloil OTHOWIEHHe YAeJbHOro IpH-
TOKA K peaJbHEIM H HAeaJbHhIM (0e3 CONPOTHBJICHHSA
¢unbTpa) ApenaMmM. C HEKOTOPHIMH JAOMYyCKaMH 3TO OTHO-
LIEHHE MOM{HO BHPa3HTh uHepe3 JACHCTBYIONUHe HallOpPH:

R=gp/qu= (At —ha)/h{ (1)

rae hy — Hanop Mmexay apeHamu, M; fa-— HANOP WAL JPEHAMH, M.

KoMnaekcsl NpHYHH HELOCTATOMHOTO OCYIUEHHA

HMutencuprHoCTh OCYINEHHA, M

Kosdpduumert aeflethua

ApeHaxa Az>Az L"sz%:-"tzl

aon on

R<0,7 OTtkas Orkaz KOMIICHCHpYeT-
CA BHICOKOH NpOEKT-
1O HHTEHCHBHOECTHIO

R=07 Hepocrarounan mpo- JlpeHask KadecTBeH-
eKTHAA HHTEHCHB- HBIH
HOCTh

HopmManbio AeHCTBYIOIIHM CUHTAIOT JApeHak NpH Koag-
¢puuncaTe R=0,7. KoMmiekcs npHyHH HEJA0CTATOYHOrO OCY-
LIeHHs TIPHBeAeHEl B TaOJIHILE,

HcenenoBanna noxasaJii, uTo HEAOCTATOYHAfg MPOEKT-
HAas HHTEHCHBHOCTb B OCHOBHOM oOycjoBjieHa omHOKaMH
NpH OLCHKE BOJOMPOHHIAEMOCTH TFPYHTOB H NPHTOKA CPYH-
TOBBIX BOJ B opoulaeMBlii cjioi. Onpenenenne XapakTepHCTHK
BOJOTPOHHIIAEMOCTH TPYHTOB — OOBEKT MHOIHX METOA0JI0-
ruueckux Hcecacnopanuii. OcHoBHble BONPOCH NMPH 3TOM —
METOJHKA M TCXHOJOrHA H3MepeHHH, HEOOXOAHMLIH 00beM
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onpejlelieHHH NpH 3afaH- I$t
HOM YPOBHE JOCTOBeépHOCTH **
il 3HAaYeHHs pacuerHblx xa- 44
pPaKTEPHCTHK. a6
[lpp  npoekruposauuu 04
OCYUIHTEJBHLIX CHCTEM HC-
X0afiT OOLIYHO M3 cpejHe- %42
apudMeTHUeCKHX 3naueHuis o' : A
Q005601 Qo5 4! Q743 Q5 (01529

Kos(pdunuentos GuabTpa-  Morppusuenn gusmoauu " », ey

LHLHH 4AJI18 JaHHOro THIIa
IPFHTar HDTDPHE nﬂﬂ}rqamir Pue, 2. “HTEFPHJLIIDE pacnpeieac-
HHe KO3 dHUHEeHTOB (PHALTPALHH

H3 HOPMATHBHBLIX MaTcpua- CPOIHHX MHHEPAMbHNX TPYHTOB.
10B. DTO 00YCJOBIEHO TEM,

4TO COBpeMeHHasi MeTOAHKA
NoJIeBLIX ompejesieHHi HeTexHoJorHYHa. B xose Hecaenosa-
HHA NPHYHH HEJOCTATOYHOH HHTEHCHBHOCTH OCYyLIEHHS BhI-
ACHHJIH, YTO METOJ| BOCCTAHOBJIEHHA YPOBHEl B CKBaXHHe
(MeToj JpKuHa) He AaeT JOCTATOYHO JOCTOBEPHBIX pe-
3YJIbTATOB, B YaCTHOCTH MNPH HAJIHYHH HAMOPHBIX I'PYHTOBLIX
BoJ. KoHTpo/Iblble H3MEpeHHs! MPOBOAMJIHN 110 METOLY 3apsi-
AeHHoro Teaa, OajaHca rpaBHTAUHOHHBIX BOJA H TPYNNOBOM
oTKa4ykd. Ho, K coxaJsieHHio, H 3TH MeTOAbl AJf MacCOBhIX
H3IMEpPEHHH TAaKME€ HEeTEeXHOJOrHYHbLI,

Has onpejeneinst HCOGXOANMOM TOUHOCTH H PACUYETHOrO
anavedus Kos(pduuuenta (UALTPAUHH TPOBEACH CJeAYIO-
uHil ananus. COBMECTHOE HUTErpajdbHOe pacnpejeseHue
KO3QPHUHEHTOB PHABTPALHHE B CPEIHHX MHHEPAJbHBEIX TPYH-
Tax (cynmech, JerkKuii M CpeAHHH CYIVIHHOK) MNpeACTaBJEHO
Ha pHcynke 2. AHaJqH3 KPHBBIX COOTBETCTBYIOUIHX KO3(-
(PHILHEHTOB (PHJABLTPAUHH NO3BOJAHJA OOGBEIHHHTh HX KPHBLIE
pacnpeneaennsa. IMNHPHUECKas KpHBag NMOJyueHa Ha OCHO-
pe 144 wuamepeHuil, TeopeTHuecKas — IPH NOMOULH CeMef-
crsa YoucoHa.

PaccenBanie OTAEJbHHIX 3HAUEHHH 3HaAuHTEABLHO, Ecanu
B3ATb OZHO H3 HHX 3a pacyeTHoe, TO YacTh MHHEPaJbHBIX
rpyntoB OyAer nepeocyiesa, a 4acTh HejoocyueHa. Ecuau
BoiOOpKa JLIs XapaKTepHCTHKH COBOKYMHOCTH [AOCTaToYHAad,
TO pacnpejenenne Koap@HIHCHTOBR GHILTPALLEY XapAKTEpPH-
3yeT M pacmpejelicHHe OCyllaeMblX FPYHTOB MO [JIOLIAAH.
CuenoBaTtensho, no HHTerpadpHoii KpHBOA KO3(GHUHEHTOB
GuAbTpPaLHH MOMHO ONpPEAEJHTL M OTHOLUEHHe NJoLnajei
NEPEOCYIICHHEIX H HEA00CYIICHHLIX NOYB, DTO OTHOLUEHHE
SABHCHT OT BEPOATHOCTH pacueTHoro KosddHuHeHTa (HIb-
Tpainu. BeposituocTs, npu KOTOpOil cymMMa 3artpart Ha nepe-
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ocylleHHe H yOBITOK OT HEAOOCYMIEHHA MHHHMAJbHAad, Ha-
3bIBAIOT ONTHMAJbHOI.

Ilpn koHKpeTHOM anaJjn3e, HCX0oAd H3 (QopMmyJul He-
yCTaHOBHBIIEGHCH (PHABTPAILLIH,

e=zlfo(v)], (2)
T=alll? .,
a=~kmfp

raec 2 — raybuHa ypoBHA TPYHTOBHIX BOA B CepeAHic MEXILY ApeHaMH
(na paccrosiuud [ OT ApeHsl) 3a BpeMa [, M; Zo— rayOuna ypOBHA
PPYHTOBLIX BOJ Hajd JIPeHAMH, M; @ — YPOBHENPOBOLHMOCTL, M*[cyT;
k — koaddpuuneHT duabTpaUHH, M[CYT; M — MOIHOCTL PACYETHOIO CHOA;
i — Koadbduikent pojootaaun; fo(t) —eneunanwnan (QYHKUHA, onpe-
Aeaseman no rpabuky [2].

C yuerom TpeboBaiinsg, 4To npH riayOHHe 20=1,0 M HOp-
MBEl ocyuienusi 2=0,5 M nocturaior 3a 15 cyT, no gopmyae
(2) noayuaior neob6xoaumoe 3navenne 11=0,38. Kak noka-
3LIBAET ONLIT, BeccHiHe paboTbl MOMHO HAUHHATb, €CJIH B
OTAeNbHBIX MecTax ua noge z=03 M, To eCThb NOJyuaioT
neobxoaumoe 1o=0,24. Mcnoapaya 5TH 3naucHus, onpeje-
JSIOT JAONYCTHMBIC npeaeanl  KospduuienTa (GuALTPaLHH,
YuuTelBas, 4TO JJ8 MHHEpPaJbliblX TPYHTOB 3HAYCHHE

n=0,036 V& *yz . (3)

MOKHO HAHTH OTHOUICHHE

T|;"T2= ]‘rk-; -"”13]';52;'-}@2 IHEJVE =

OTKYZa KO3(pHUILHENT

ko= Ry (12 M) 7Y 22/t1 M Y 21) 2 - (4)

[ToncTaBasisi B NOJYYCHHBIE 3HAUCHHA T COOTBCTCTBYIOLLHE
3HaUeHHs /M H Z W YYHTBIBas, 4TO R COOTBETCTBYeT pacueT-
HOMY PEKHMY, @ fRp— JONYCTHMOMY NpcjcibHOMYy 3Haue-
HHIO, TOJY4HaloT

k.mn =0, !45kpn-:=: =

PacueTHoe 3HaueHHe R onpeaeisior B 3aBHCHMOCTH OT
pacnpenenenns Kospduunenta ¢puapTpauun (puc. 2). Aas
onpeieaCH s JONONHHTEALHLX PACXO/I0B Ha MEPCOCYMICHHE
HCNOJB30BAJAH CPEAHII0 CTOMMOCTh Jipenaxia — 480 p/ra.
VOLITOK OT HeA0OCYIEHHA BLIUHCACH HCXOIs H3 NOJHOMH
NOTEPH YpOrKasi B TeyeHHe BPEMCHH OT IpHeMa CHCTeM B

172




SKCMAYATALHIO 0 HX PCROHCTPYKUMH €O CpeaHHM YHCTHIM
jgoxoaom ot meauopauun 205 p/ra. Cymma 3Tux nepepac-
XO/A0OB NPH pasHBLIX CPOKAX PEKOHCTPYKILHH 11CYL0BJICTBOPIH-
TEJAbHO JCHCTBYIOUIHX CHCTCM H B 3aBHCHMOCTH OT BEpOAT-
HOCTH R;on MOKasana na pucyHke 3. IlpakTHuecku HeyHOB-
JCTBOPHTENLHO JeHCTBYIOUHE CHCTEMbI PEKOHCTPYHPYIOT 34
2 roja nocje npHeMa HX B 3Kcnayartauxo. B stom cayuae
kaon nenecoobpasio npuuHMaTbh ¢ BepoAaTHocThio 10 % H
COOTBETCTBEHHO Rpacy — ¢ BeposTHocThio 47 %. Caeaona-
TEJbHO, B YCJOBHAX, rjie JeHCTBHTEJAbHBIC 3HadYeHHS KO3(-
¢guunentos gpuabtpalun Menbine 10% -roil obecneyeHHOCTH,
NPHYHHON HEY/OBJETBOPHTEABHOIO  OCYUICHHA  ABJAETCH
coBpeMenHas MpPakTHKa NPOEKTHPOBAHHA JjpeHa)<a H TeXx-
HOJIOTHST TOJICBLIX H3bICKalN,

Bolenosayyennbic KoHKpeTible pe3yibTaTsel He MNpeTeH-
Ayl0T Ha obwmupHoe obobllenHe, Ho npejcTaBenibii ana-
AH3 MOMKeT ObITh METOAHYMCCKOH OCHOBOH AJsl ONpeae/iCHHA
ONTHMAJbHBIX pacyeTHBIX KO3 dHIHCHTOB (HABTPALHH
HJIH HITCHCHBHOCTH NPHTOKA H HX JIONYCKAaeMblX IPEAEJIOB
orkaoHenus. [lpH HcesejoBaHHsAX, HanpuMmep, Habawjanau
cayuau, Korida KosQgHuHeHT (UALTPAUHH, NPHHATHIH NPH
NPOCKTHPOBAHHH PAaCcUeTHLIM, OTJAHYAJCA OT ONTHMAaJbLHOTO
B COTHH pas.

HepoctaTounyio npoekTHyio HHTEHCHBHOCTbL Takxke o0yc-
JOBJHBAET HETOYHLIH MPOrHo3 HHTEHCHBHOCTH NOAMHTHIBA-
HHS OCYLIAEMOro CJI0f HaNOPHLIMH NOA3CMHBIMH IPYHTOBbI-
MH Boaamu. Ilpn AerannnoMm rHApPOJOrHYeCKOM H3BICKAHHH
MO/1yJb NMPHTOKa HANOPHLIX BOJA ONpPEAaAsiOT NbC30METpPH-
UeCKHM METOJIOM. DTHM Me-
TOAOM JIETKO ONPeAeJHTh
Hanmop mnoJA3eMHBLIX BOJ, A
Koa(pduunentn  duanTpa-
IIHH NOKPOBHOTO CJIOH, He-
oOXoauMbBIe AJd BblUHCIE-
HHS 3HAUCHHS NPHTOKA, —
TpyaHee. Ha npakTHke HX
NPHHHMAIOT KAaK CcpeaHue

LISt ITaHHOrO rpyHTa no Ju- 135 0 5 W & W

4 A
TepaTypHLIM  HCTOUHHKAM, BEPORROCS. N, %
ITO MOMKET MPHBECTH K IPY-  Pye. 3. 3apncHMOCTH Nepepacxoios
ObiM owHOKaM. K cokane- A or sepoatHoct kzen M roja
p
IIHI0, NoJyuyeHHble MOAYJH Kouwerpykuun (l...4) cHerem:
NPHTOKAa peiKo npopepsior & 4, 3, 28--ommuxaiwnas aepodr

HOCT s "pa:'r s I, 2, 3, 4 —r0a PeKONCT-
janacaMi noJA3cMHBIX BOJ4 PYKIH
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B HAMOPHOM TOPH30HTE, MO3TOMY BO3MOXKHA népeolleHKa MO-
Ayas moA3eMHoro nurtauus. B HcchegoBanuax aas onpeje-
JeHis MOJYJsl NPHTOKA TPYNTOBLIX BOA HCNOJAL3OBAJNH Me-
tox OGanaHca rpaBHTALHOHHBIX BOJA NpPH TNOMOUIH YcOoBep-
werncrsopantoro ucnapureas [TH-100 [1]. Jno unaunuapa
MOHOJINTA HCMapHTe/isi BOJAOHENPOHHIaeMoe, H MO3TOMY H3-
MeHeHHe YPOBHS BOJAB B MOHOJIHTE OOYCJIOBJIEHO TOJNBKO
KIHMATHYeCKHMH (akropamu, B rpynte BHE UHJAHHApPA 1A
H3MEHEHHEe YPOBHS BOJblI OKA3LIBACT ellle BJAHAHHE H NPHTOK
WIH OTTOK TPYHTOBBIX BO/A., 3HauyeHHe HX OMNpejeasiiorT Io
(popmyie:

Gup= H(ﬁf;r — Ahy) /AL, (5}

rae ¢up — MOAYJAb NPHTOKA B ocymacMmulii caoil, Mfeyr; Ak’ — namene-
HHe YPOBHA TPYHTOBHX BOA B MOHOAnTE 32 BpeMma Af, m.

Kosdduumuenr BogooTmaun p B ciaoe Ah, onpeaensior
B TOM K€ Monoaute, [as sToro BOCCTaHaBJHBAKT NEpPBO-
HauyaJbHBIH YPOBCHbL BOJAB H NPHKPHBAIOT IHJAHHADP CBCP-
Xy MJACTHKATHON MNJIeHKOH JJf nNpeKpaulenus HcnapeHHs.
Uepes H3MEPHTEbHYI0 TPYOKY BLICACBIBAIOT NMOTOM ONPEJe-
JEHHOC KOJIHYECTBO BO/JLI H3 MOHOJHTA H NPOH3BOAAT 3a-
Mep JOCTHrHyToro ypoeusi. [1o sTHM JaHHBIM MOMKHO BbI'THC-
JIUTb 3Ha4YeHHe BOAOOTAauH.

Metoj GaJjanca TpaBHTAUHOHHBIX BOJ leJjecooOpasno
NPHMEHSTh COBMECTHO ¢ Mbe3oMeTpHIeCKHM MeToaoM, OJHo-
BPEMEHHOE OMpejleee 3Ha4uCHHsA ¢rp no Oanancy Hamopa
rPyHTOBLIX BOJ AM nmbe3oMeTPHUECKHM METOA0M MNO3BOJIACT
BHUHC/AHTL HEH3BECTHOE 3HaueHHe kep NMo Qopmyae:

knp =qrpﬁf.a}f ﬂH{:p 1 {E]
re AHep=(AH+AH)[2 (7)

M TeM CaMbIM YAJHHHTb psijl HaOJoJeHHA yie MbC3OMETPH-
yeckHM MmeTomoM. Cxema yCTAHOBKH IOKasaHa Ha pHCYH-
Ke 4.

B ncciaeoBaHHAX NOJAYUYEHbl JECATHKPATHLIC OTKJOHCHHA
NEfiCTBHTENbHEIX 3HAUCHHHA NMPHTOKa OT PAaCUETHBIX, HCMOJb-
3yeMBIX NPH MPOCKTHPOBAHHH JIPEHAKHBIX CHCTEM.

Buiconucannas MeTOAMKA HCCACJOBAHHs  MO3BOJSET
BBISSICHHTL TOJbKO CEKyHAapHbIC TEXHHUECKHE MPHYHHBI OT-
Ka3a JMeHCTBHA JpeHaka: majiasi BOJONPHEMHAs Cnocoo-
HOCTH JIPeHAJKHLIX CTHIKOB, 3aHJieHHe TpyO H Ap. Ho ycra-
HOBHTb (DAKTOpHI, BJAHAIOLLHE HA 3TH SBJEHHSA, NOKA MOJHO-
CTBIO He yjajoch, ckopee HabOPOT, nabaioaeHnd, BbIBEJACH-
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nele nytem JaabopaTop-
HBIX ONBLITOB HJIH Ha OC-
HOBE TEOPETHYECKOH JIO-
FHKH, ONPOBEPrJIH MHO-
rie MpeXHHe MpejicTaB-
NeHHsl 0 MEXaHH3Me 3THX
npoueccoB. Hanpumep, B
MOJTHOCTBIO OJHHAKOBHIX
MOUBEHHBIX YCJAOBHAX H
npu OAHHAKOBOM Kaue-
CTBE YKJIajKH TpyO BO-
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AONpPHEMHAs CNOCO6- o it
HOCTh JpeHaXHBIX CThBI- .'.-'__'-;.:-_l‘-.‘;‘: e
KOB MATHMETPOBOrO OT- e S

pe3Ka [ApeH MOXKeT KO- Puc. 4. CxeMa yCTaHOBKH HCMapHTe s

AebaThed B Tpefesax M TbEIOMETPOB NpPH ONPEACJACHHH MpH-
0...1,6 n/mun; xoppe- TOKA HAMOPHBIX I'PYHTORBIX BOA.
ol ,

JSUHOHHBIH aHaJH3 He
Jas1 A0CTOBEPHOH 3aBHCHMOCTH 3aujeHus TPYOG oT yKiaajaki
JApeHaxHbIX JHHHI, OT WHPHHBI lIeJeH B CTEHKaX Tpy6 H ap.
YCTaHOB/IEHA TOJILKO 3aBHCHMOCTb OTKA30B OT BHAA IPYHTa:
B TOP(AHBIX TPYHTAX OMACHOCTH MeXaHHUYECKOro 3anJeHHS
TPYO NMpaKTHUYECKH HET, OCHOBHASI MPHUYHHA OTKa3a — MaJas
BOJONMPHEMHAA CNOCOOHOCTL CTHIKOB. B TsAMenbX IVIHHH-
CTHIX I'PYHTAax 3aujeHHe TPyO MaJOBEpPOATHO M BOJLOIPHUEM-
Hasg CnocoGHOCTb na)Ke NpH HeoGJOXKEeHHBIX (HALTPOM CTHI-
KOB yjoBjeTBOpHTeAbHadA. OCHOBHAs NpUYHHA MAJOH 30-
(eKTHBHOCTH JeHCTBHS JpeHaXka B 3THX I'DYHTAX — Hemoj-
xXoasamasa 3aceinka TpaHiied. CaMble HEYCTOHUMBLIE 110
XapakTepy MNpPHYHH OTKa30B — [eCYaHble H JIeTKHEe MHHe-
paJibHBle TPYHTHI

Bece 3TO cBHAETENBLCTBYET O HEOOXOAMMOCTH MAaJibHeil-
IIEro YCOBEpPUICHCTBOBAHHS METOAHKH CHCTEMHBIX HCCJe10-
BAHHH [CHCTBHA JpeHaka B NPHPOAHLIX YCJOBHAX.
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OCOBEHHOCTH OPrAHHU3ALHWH
FT’MAPOJIOrHYECKUX HCCJIIEJLOBAHHH
HA TEPPHTOPHH KPYNMHbLIX IPEHAHBIX
CUCTEM B JIUTOBCKOH CCP

A. H. CAKAJTAYCKAC, kananaar TeXHHUYECKHX HAyE

Jurosckull pecnyOiikaHcKul EHCTUTHT NPOeKTRPOBAHIA
800HO20 X03AlcTaA

B ycnoBuax pecnyGauKH ApeHa) — CaMblii PalHONab-
Hblit H 3G dCKTHBHBLIE cnocob ocywennsd NepeyBaazKineHHbIX
H 3a60JI0YEHHBIX CEJBCKOXO03ANCTBEHHBIX 3emeas, On cno-
coOCTBYCT PEryJHPOBAHHIO BOAHO-BO3AYIINOLO H TCIOBOTO
PEIKHMOB TMOUBLI, CO3AaHHIO KPYTMHBIX 3EMC/bHBIX MaCCHBOB,
NO3BOJAIUINX GecnpensiaTeTBeHHO HCNOIBL30BATL A NOJCBBIX
paboTax CJAOMHYIO CeNbCKOXO3SHCTBCHHYIO TEXHHKY. Eure
60JbIIEMY VKPYIHEHHIO 3CMEIbHBIX MACCHBOB CNOCOOCTBY-
eT HCNOJbL30BAHHE JIJI5i CTPOUTEALCTRA ApCHaXKIbIX KOJMJICK-
TopoB Tpy6 Goabworo anamerpa (Goace 250 mwm). [lpume-
HeHHe JKeae300eTOHHLIX, GeTonHbIX HJAH acOOICMCHTHBIX
Tpy6 auamerpom GoJee 250 MM TO3BOJACT CO3/ATh 60.1h-
mHe (10 HeCKOJNBKHX COTCH IMeKTapoB) JApCHaXHble CHCTEMBI,
Ha TEPPHTOPHH KOTOPHIX OTCYTCTBYIOT OTKPbITLIC NPOBOAA-
IHe KaHalbl.

B Jlutosckoit CCP xpynuble japeHar<iibic CHCTEMBI C
npHMEHeHHeM ynoMsaHyTeix Tpy6 anamerpom jgo 1600 wmm
NPOEKTHPYIOT H cTpoaT yxe ¢ 1965 rosa. 3a s10T NEPHOL
OHH MOCTPOCHBI Ha nJuowaan boJiee 34 ThC. Ta. OO0uias npo-
TSKEHHOCTh KoOJJIeKTopos joctHraer 2873,1 kM. Oanaxo
MPaKTHKAa MOKa3aja, 4TO MPH NPOCKTHPOBAHHH, CTPOHTE/b:
CTBE H 3IKCIJyaTalii OGOJBIIHX APCHAMKHBIX CHCTCM, OCO-
GeHHO Ha MIOWAAAX € XOJAMHCTEIM pejibedom u riayOOKHMH
3aMKHYTBIMH TIONHAKCHHSMH, BO3HHKAET psijl HOBBHIX, /0 CHX
Mop HEJNOCTATOUHO H3YUeHILIX BOMPOCOB KAK TeXIHYeCKOro,
TAK H 3KOHOMHYCCKOro nopsjaka.

[Tpy npoexkTHpoBaHHH TaKHX CHCTCM ocodoe BHHMAaHHC
HeoGXO0/IHMO YACGAHTL OpPralHsallii MOBEPXHOCTHOro CTOKA.
PesynbTaTel JlOAr0JCTHHX HalJiojennii aBTopa M ApYrHX
HeeJeaoBaTedeil MoKasuBaloT, YTO B NPHPOJLHO-KJAHMATHIEC
knx yenopuax Jlutosckoit CCP B oraeaplibie MEpHOAL TO-
la HA MEJHOPHPYEMbIX 3eMJX (POPMHPYIOTCs 3IHAUHTCIb:
{ble TTOTOKH MOBEPXHOCTHBLIX BOA (BECHOH BO BpeéMs CHETO-
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TaguUs HIH JIETOM TOCJe CHIALHBIX JHBHEBHIX joxaeir). B
otTaeabluie roabl (Hanpusmep, 1979 u secua 1980 r). nosepx-
HOCTHHIH CTOK OT CyMMapHOro Ha ONLITHOM yuacTke B Kay-
nacckoMm paiione coctapua 40...60 %. IloBepxnocTHblil
CTOK Ha Bojoclope maowaasio 17,3 ra— 1796 mMm, a na
pojocGope 4088 ra—953 MM, COOTBeTCTBElHO TOJOBON
cymmapusiit cocrapuan 2894 u 2186 mm. Makcumaljbubie
MOAYJIH noBepxiocTroro croka 3a 1979 rosaa cooTBeTCcTBEH-
1o Oblin 4 u 4,5 a/(c-ra), a 3a pecennuit nepuoa 1980 r.—
208 u 2,63 af(c-ra). T1poAoazKHTCIBHOCTL NOBCPXHOCTHO-
ro croka B cpeanem 18...20 cyr, a 3a 1979 roa oua Oblaa
pasua 33 cyr. Makcumaabible pacxoabl NOBEPXHOCTHBIX
BOJA Ha camoii Kpynuoi 8 JIutse apeunaknoii cucreme Ne 10
OnmtHoro xossicrsa Jlntosckoit MUC B Kaynacckom paii-
OHE BO BpPeM#A BeCCHHMX M JCTHHX NAaBOJAKOB JOCTHraJjH
1,8 M2 (1977 u 1979 rr.).

Takum oGpasoMm, a3ppexkTHBHOCTL 0OJBIIHX APeHarKHbiX
CHCTEM B OCHOBHOM 3aBHCHT OT pauHOHAaJbLHONH OpraHH3a-
LLHH MOBEPXHOCTHOrO CTOKa na HX Teppuropuu, Otsoj mno-
BCPXHOCTHLIX BOJ C APEHHPYEMBbIX Mjoniajaeii obbiyHo Npo-
H3BOJAAT N0 CCTECTBCHHBIM TaJjbBeraM, HCKYCCTBEHHBIM JIOXK-
OnHaM, KanajgaMm HJIH ApPCHAXHOH CETLIO NMPH MOMOIIH KO-
Joaues-norjoTuteacii. COpoc NOBEPXHOCTHLIX BOJ uepe3
KOJOMAILLI-MOTJIOTHTE/IH B APCHAXKHYIO ceTh HaubGojee npor-
PeCCHBHBI, TAK KaK 3/eCh HCKJIOUCHA MJH B 3HAYHTEJLHOM
CTENCHH YMEHBLICHA ONMACHOCTL BOJHON 3PO3HH MOUBBI, OCO-
OCHHO Ha MaxoTHBLIX 3eMJAX OOJbLIIHX JIpCHAXKHBIX CHCTEM,
[Tostomy ueab paboThl HHCTHTYTA — He TOJIBKO OOOOLIHTD
ONBIT TMPOEKTHHIX H CTPOHTC/ALHBLIX OpPraHH3allHi AaHHOH
001aCTH, HO H H3YUHTb THAPOJOrHUCCKHIT pexum OOJALUIHX
JIpeHaxKHbIX cuereM, cobparth neoOXxoaHMmple JlaHibie A
ONpPEAeJICHHS PACYETHLIX THAPOJOTHUECKHX XapaKTepPHCTHK.
Hast storo B 1967 roay Obliiy opranu3oBalbl ClellHaabHBIC
MnoJesbie rHjpoJoruueckue Mecqaeposanus. HMx npoBoadat H
cefiuac na tpex o6bekrax 8 Kaynacckom (OnniTHOC XO3sil-
eteo JIurosckoit MHUC), Kancykckom (koaxos «llapaca-
puc») u Buakasumkckom (coxos «lllananaii») paionax
Jlutopckoit CCP. Ha naru OoabIIHX ApeHa)XHbIX cHCTC-
Max, obuias maoulaibL Kotopuix cocrasascr 640 ra, nposo-
JIAT HCCJIE/IOBAHHS MO JIPCHAKHOMY, MOBECPXHOCTHOMY H CYyM-
MapHomy ctoky. Kpome Toro, H3yuaior KOHCTPYKUHH COOpPY-
WCHHI A9 OTROJA MOBCPXHOCTHBIX BOJA H BONPOCHI BOAHOH
spo3un noun, Cxema 0CHOBHOTO ONLITHOrO y4acTKa, pacro-
noxennoro n Onbitiom xossiicree Jlutosckoin MHUC Ka-
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Puc. |. Mecropacnorosenne BOROMEPHBIX MOCTOB Ha TEpPHTOpHH ApC-
wamiuoil chereMul Ne 10 onumrioro xosaficrsa Jlutosckoin MHUC Kay-
HAaCCKOro paHoHa:

[ = rpannua JIJ)EHH?H]IDﬂ CHCTEME: 2 — rpannua Bojosabopuofl NACILAAN BOAOMC]: -

HOro nocta: — pojoMepHBfA  nmocT: 4 — NomOHuHLEe Gopoaiu 5§ — npenasi i

KOMACKTOp Goauuroro amaserpa (300...600 mwm). 6 — ApeHakMuil KOAAGKTOp H3
romqapuux Tpy6 (75...200 mm); 7 — apenw,

yHACCKOTO pafiona, nokaszana Ha pHcyike 1. XapakTepHCTH-
Ka BCCX ONBITHHIX JAPCHAXKHBLIX CHCTEM MOKasaHa B tabanue.

Bojomepusie noctsl (BIT) obopyioBannt TOHKOCTEHHBI-
MH BOJOCJHBAMH TPeyroJjibHOro HJH Tpanelueniajpbioro
ceyennsi. KoneTpykuusi § pasMepbl BOJOMEpHBIX NOCTOB 1O-
n06paHbl B 3aBHCHMOCTH OT BO/IOCOOPHOH MJIOULALH CHCTCM.
BIT No 1 1 2 —KaMepHOro THIIA, OCTaJibHble — KOJOAC3HOTO
(nametp keaezoGetonnbix xodjenw 1...2 M), PsigoM ¢ KO-
MOALAMH HJAH KaMepaMmi JIJIsl H3MepeHHA JIPeHaxHoro cro-
Ka PAcrojiolKeHHl CMelHaJbHbIC BOJOC/IHBL s HIMEPCIHA
NOBEPXHOCTHOTO cTOKA. JIJsi aBTOMATHUCCKOH perHCTpallHy
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XapakrepnciMKa ONBITHLIX APEHAMKHBIX CHCTEM

- Maoutaas, ra v : ey -
S |8 —| & 2. |.5: [z3| 88 |Z
= 2 - B g8k E= g =
g |38 = | B ~. | Bd | B8 ~5 =E | =
“g|=8| & | 52 | §% | g& | =E8 -4 S5E | s
e=loe|l § | 23 | =. | 29 | 28%, | EBe| ©B5 | E.
sblzg| 5 | 2§ | B8 | &5 | Es25 | 28| &3% | 2%
=S |2 =B 28 =% | ¢8 | qd2d |oeR| EaT | OoF
10 2 195,5 188,4 9060 745 263D 3,2 18...26 1,1.
1,2

. 3 7,9 71,9 3770 733 980 3,7 18...30 =

. 4 85,8 80,5 4720 477 1800 2,4 20...26 »
. 5 51,1 49,8 3880 419 1220 1,5 16...20 »
., 6 78,0 78,0 3860 975 800 2,1 36...40 »

. 7 17,3 17,3 1950 288 GOO 3.4 24,...26 »
. H 13,5 lajﬁ Iﬁﬁu 2{}3 ﬁ?ﬂ I- 19 21:' - 24 b

. 1 408,8 376,0 11160 1240 3300 3.1 18...26 >
9 9 13,2 13,2 1760 205 644 1.6 16...18 »
3 10 103,4 90,8 4860 665 1550 39 16...26 >
13 11 83,7 83,7 7260 300 2300 2,1 18...20 »
10 12 75,7 75,7 4140 500 1520 1,1 18...20 »

ypoBHEH BOJbl BO BCeX MOCTAX YCTaHOBJCHH CaMOMHCILBI
Tuna «Baanaii», KoHcTpykiuHH BOAOMEPHBIX IOCTOB IO3BO-
JASAI0T H3MEpATh JPeHaxHbiif W INOBCPXHOCTHBIH CTOK pas3-
ACJBHO ¢ GOJIbILOIT ApenaxKuoil CHCTEeMBI, BOA0C60p KOTOPOH
npesbiaer 4 KM%, M C OTAQJIBHBHIX €e H4acTeH T
195,5 ra). Kpome Toro, pacnoJyioxenie BOJAOMEPHLIX NOCTOB
B pPasiHYHBIX MECTaxX O/HOH CHCTEMBI JlaeT BO3MOXKHOCTD
noJyunTh GoJce JIOCTOBEPHbIE THAPOJOrHYECKHe XapaKTe-
PHCTHKH B 3aBHCHMOCTH OT psija $axkTopoB (YK/JOH NOBEPX-
HOCTH, pasamep BOAOCOOpA, IKCHO3HIHS CHCTCMBI, I0OYBO-
rpyHtol # ap.). Hmes pasaesbubie XapakTepHCTHKH IO
JAPEHAXKHOMY H TNOBEPXHOCTHOMY CTOKY, JIETKO MOJIYUHTD
jganpsie no cymmapuomy. Ilpu npoekTHpoBaHHH BOJOMED-
HBIX NMOCTOB A H3MEpPeHHs 3IKCTpeMaJjibHblX XapaKTepHC-
THK 10 JIPEHa)KHOMY H IOBCPXHOCTHOMY CTOKY JOJIZKHEI
GBITh YUTCHBI YCJOBH#A, HCKIAKOUYAMOUIHe MNOATOMICHHE BOIO-
c/MBA M3 HHKHero Obeda Bo Bpemsi nasojika. Ha Bopomep-
HBLIX MOCTAxX jApeHaxcHoil cucrembr Ne 10 ykaszanublii nepenaji
kosebaercs B npepeaax 05...1,2 M. Kpome roro, B Kame-
pax HIH KOJOAUax HeobGX0oAuMbl YCTPOHCTBA (o6blyHO 3aA-
BHIKKH) /5l ONOPOYKHEHHS HX OT BOJAbl (4TOGBI OYHCTHTDH
KaMepbl OT HAHOCOB, MELUIAIOLIHX H3MEPCHHIO croka). Me-
CTOPACIOJIOKCIHE BOJOMEPHBIX TIOCTOB HYKHO noj00paTh
TaK, uToGbl HMKe BOJOCJAHBA Obla Kak MOMXHO OOJbLIHH
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YKJIOH MOBepXHOCTH. B mpOTHBHOM cJytae BOAOCHHB BO
Bpems masojKka Gyjaer moatomsett. Hiokinii Gbed BOAOCTH-
BOB YKPENJIdaIoT s 3allHThl OT MO/AMBIBA. )

JIlpenaxuas cucrema Ne 10 conpukacaeTcsi ¢ CHCTCMOH
Ne 3, B yerbsix Koropoii coopyxen BIT Ne 10, m cueremoi
Né 9, Ha HHX H3MEpAIOT TOJbKO CYMMapHblii CTOK, TaK
KaK MNOBEPXHOCTHYIO BOAY BNYCKalOT ucpe3 NOrJOTHTCIH B
JAPCHAXKHYIO CCTh.

Beuay Ttoro uTo Ha TCPPHTOPHH JIpeHAXKHOi CHCTCMBI
H3MEPSIOT JApPeHa)Hbiil H TNOBEPXHOCTHHIT CTOK pasjie/b-
HO, OTBOJ| NMOBEPXHOCTHOrO CTOKa C YKasaHHOiI CHCTEMOM
mpejiycMOTper 1o JoxOHuHBbIM Goposjam (oTkocw 1:8),
HAYIHM BA0Jb KOJJIEKTOPOB MO CaMbLIM HH3KHM MeCTaMm
aoaunnsl. Ilapamerpbl BoAoC/HBOB M JOKOHH ONpe/leneHbl
FHJAPABJAHUCCKHMH pacueTamu, Bojocauepl JAaa H3MEpCHHSA
MOBEPXHOCTHOTO CTOKA H MAarHcTpajibHble KOMICKTOPbLI CHC-
TEeM, ¢ H3MEpsIoT CYyMMapHBIi CTOK, pacCYHTHIBAlOT Ha
pacxoj He MeHee OJHONpouentHoi obecncuennocTH, B
MPOTHBHOM CJlydae HCBO3MOMKIO H3MCPHTh 3KCTpeMaJibHble
XapaKTepHCTHKH CTOKa. YKa3aHHasi KOHUEHTpalusa BOJO-
MEPHBIX MOCTOB Ha O/HOM J/IPeHHPOBAHHOM MACCHBE M03-
BOJIACT 3HAYHTEJILHO CHH3HTL HX 3KCHJYyaTallHOHHBIE PacXxo-
Abl. [ecsiTh BogOMEpHBIX MOCTOB, PpacnoJioXKeHHblx Ha
TeppHTOpHH GoJee 5 Km?, 0GCAYKHBAIOT TOJBLKO JBa HaD-
moaatenss, Oun nabmiogaior 3a 18-10 camonucuammp THMA
«Baanait», armochepubiMi ocaaikaMi MPH MOMOLLH 0Ca/KO-
mepa TperbsikoBa, npoMep3anHeM H OTTAHBAHHEM I104BO-
rPYHTOB NMpH nomoiH mepsaotromepon [lanmjuna, a Takixe
H3MepsiIlOT  TeMmeparypy  JApeHaz;uoit soawl, Ha Takom
OMBITHOM Y4YacTKe [0 JHMHHrpamMmaM He TOJBKO JICrKO
NPOBOAHTE aHaau3 (opmMHpPOBalKs NOBEPXHOCTHOro W jApe-
HaMXHOro CTOKa, HO M JErKo KOHTPOJHpPOBaThL AOCTOBCP-
HOCTL MOJIVYCHHHIX pe3dyantatos, Kpome Ttoro, yaodbuo op-
raHu3oBaTh poauobaJsancoBbie M JIpyrue (3arpssiienHe no-
BEPXHOCTBIX H JIPEHAKHBIX BOJ, MO BLILEIAYHBAHHIO XHMH-
YECKHX 3JIEMEHTOB H JpP.) HCCJACIL0BANHA,

OnblT OpraHH3allii IHAPOJOrHUECKHX HCCACA0BaHHi HA
TEPPHTOPHH ApeHaxHbIX cHcTem OnwmiTHoro xossiictsa JIu-
toBckoit MHUC MoxeT cayxurThL npHMepoM AJs NpoBe/ieHHs
MOAOOHBIX HCCAC/OBAHHI H B JAPYrHx pecnyOJaHKax.
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YAK 626.86:631.62

ONPEAEJEHHE PACYETHOH OBECNEYEHHOCTH
OCYUIHUTEJIbHbBIX CHCTEM B HEJJOCTATOYHO
H3YYEHHbBIX PETHOHAX

H. C. HHKHTHH, xananaar TexHHueckdy Hayk
C. A, NETYXOB

Beecowoaned opdena Tpydoaozo Kpacnozo 3namen
HAYUHO-UCCALTOBATEABCKII UHCTUTYT 2udpOTEeXHUKY U Meauopayuu

Pacyernyio obGecneueHiocTh OCYUICHHA NpPH MNPOCKTHPO-
BAHHH CHCTEM MJOLIaAbl0 MecHee 2 ThHIC. ra HasHadaloT cor-
nacio BTP-11-8—76 B npegenax 5...10 9% B 3aBHCHMOC-
TH OT CEJbCKOXO3fHCTBEHHOIrO HCHNOJIL30BaHHA 3eMCIb H
pacueTHOro MepHojAa, NMpHYEeM TeopeTHueckoe obocHOBaHHe
HopMaTHBA HHTAe He npHBefacHo. I1pn GOJBLUHX MJIOUAAAX
OCYHICHHS PEKOMelAyioT 000CHOBHIBATL pacueTHyio obecre-
YEHHOCTh TEXHHKO-9KOHOMHUECKHMH pacueTami, XOTs MeE-
TOAHKA MX B CYLICCTBYIONUIHX PYKOBOACTBAxX He YKasaHa.
B nacTrosimiee BpemMs cylLleCTBYeT NATbh MCTOAHK TaKHX pdc-
yetos Aas yeaosuit Bejopycckoit CCP, [Tpudantukn, Llen-
TpaabHoro n Cepepo-3anaaioro paHoHOB Heueprosemuoi
sonst PC®CP [1, 2, 3, 4]. Onu npeanojaraior npHsiaeic-
HHe JocTatouno noapobHOro MarepHajsa Mo BOAHOMY H
FHADOJOrHUECKOMY pPeKHMaM  ocyliaeMmblx O0OBEKTOB, a
TAKAKE TO HX CCJIbCKOXO35iCTBEHHOMY HCnoab3oBaHuio. B
yejosusgx CubGupu n Jasbiero BocToka Takux MaTepHajaon
HEJA0CTATOYHO, H, KPOME TOro, STH PETHOHBI MO CBOHM MNpH-
POAHO-KAHMATHYECKHM YCJIOBHAM 3HAYHTEIbHO OTIHYAIOTCS
OT 3anajHblX paitonos cTpans., HeoGxoanMmo npHMCHEHHC
HOBLIX pellelHii ¢ NpPHBJCYCHHEM COBpPeMEHHBIX HHIKCHEP-
HuIx pacueros [6].

Pelmiene OCHOBAHO HA TEHCTHKO-CTAaTHCTHYECKOM METO-
ne. CyTb ero B TOM, 4TO Ha OCHOBaHHH KOPOTKHX PAAOB
noJesbiXx HabJiojeHHit Ha NyHKTax-aHajgorax sa ¢akropa-
MH BOAHOro, TENJOBOro H MHTATCJALHOrO PEXKHMOB yCTanaB-
JIHBAIOT 3aBHCHMOCTH HX OT YCJOBHIT (opMHpoBauusa, 3a-
TCM, NPHMEHSAST OCHOBHBIE TEOpPeMbl TEOPHH BCPOSTHOCTH,
BLITOJANAIOT pacueTsl NO ONpeAeJeHHIO CTOKA, YPOBHS TpPyH-
TOBLIX BOJ, 3altaca BJard B I0uBe, TeMNnepaTypHoro, NHTa-
TEABLHOr0 PEKHMOB H YpPOXKAHHOCTH 3a MHOroJIETHHH Ine-
PHOA. DTO NO3BOJSET NepeiiTH oT o0eCneyeHHoCTH 1o CTO-
Ky K pacueTHoil o0ecneyeHHOCTH pexKHma paboTel OCYUIH-
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Puc. 1. IMpununnnaibnad  cXema
ny ppiGopa pacuerHoit obecnedyenHo-
CTH OCYUIHTEJbHEX CHCTEM,

nKky |——{ CXH

L

TeJLHOH CHCTEMEl B IL€JIOM,
yToOB HHTEHCHQHIHPOBATL
CeJILCKOXO3SHCTBEHHOE HC-
NoJib30BaHHe MeJHOpHpYye-
mbelx semenas [5]. [Toa stum
nokasartejieM OpHHHMAIOT
NpPOLEHT JeT H3 MHOroJeT-
HEro nepHoja, B TeuYeHHE
KOTOpBIX cHcTeMa He obec-
neyHBaeTr uejecoobpasHble
! TEXHHKO-2KOHOMHYECKHe

|31+3=,I_.E7 napaMeTphl BOAHOIO, Tell-
: JOBOI'O W NHTATEJIbHOro pe-

L.i:l
o
%

%aa ™ Ot Eo— > min|| KHMOB OCYIIaeMBIX 3eMeJib
3 A5l NPOCKTHPYEMOro CeBo-

{3, = C 4 E, (Ky + Kyl min |+ ofopora npH MHHHMYyME
I NpUBEAEHHBIX  3aTpatr H

T HOpMaTHBHOM  KO3({HUHK-
PRI} = NP {Pi} —— min eHTe SKOHOMHYECKOH 3-

(PEKTHBHOCTH Kanurajk-
HBIX BJOMXKEHHH.
[NMokazatensb obecnedyeHHOCTH pexHMa pabOTel OCYLUH-
TeJbHOH CHCTEMBI HAXOAAT HAa OCHOBaHHH MOBapHaHTHOTO
npoexTHpoBatius (puc. 1). Ilo npupoano-KAHMAaTHYECKHM
([TKY) u npouspojacTBeniniM yeaosusm (I1Y) ycranasin-
BaIOT BHJA CeJbCKOXoasiiicTBennoro Henoap3opanusg (CXH)
ocyliaeMblx semenb. MeanopaTuBuasi cuerema (MC) noa-
XHa obecneydTh HanbOojice OJaronpHATHHH pEXKHM, KOTO-
poro TpebyioT BoO3jeabiBaeMble KyJabTypul, On CKaajbiBact-
CSl H3 JABYX OCHOBHBIX MOMCHTOB: JEHCTBHs IPOBOASILIEH
cer ([1C) no csoespemennoMy OTBOAY H3OBITOYHLIX BOA H
aedictBua peryaupyioweit cetn (PC) mna BOAHBIH, Temo-
Boit H apyrne pexxumbl, Ilo Bapnantam oOecneqyeHHOCTH
croka (Pi) ans nposojsilieil ceTH ONpenensiorT pacteTHLIe
MoayJaH cToka (PM) u ypoBus soan B Kanajax. OHH cO3-
JLaI0T BO3MOYKHOCTL CBOCBPEMEHHOrO MNpOBEJEIHA CeJbLCKO-
X03AHCTBEHHLIX paboT B NEpHOA NOJOBOJHII H TaBOJLKOB,
a Takxe obGecneumnpaior Gesnanopuyio pabory Bhajaouici
ceTH B Mexxenb. HecoorBercTBHe HX nortpednoctsim BelCT
K 3aJlep)KKe CeBa, COKpPauleHHI0 NMEepHOMa BEreTaluHd H No-
Tepam ypoxkas [AY]. [las Kaxjoro BapHanta oOecreueH-
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HoctH [ Py], nanpumep 2, 5, 10, 15, 25, 40, 50 %, moacun-
THIBAIOT CTOHMOCTbL MPOBOISIIIEH CETH, THAPOTEXHHYECKHX
COOPYHCHHH Ha HEH H KYJbLTYPTEXHHUECKHX paloT no BCEH
cHcreMe, HasHawaioT BapHaHTBEl PEeryJaHpPYIOUIEH CeTH, KO-
TOpLIE CO3aaloT BOAHBIA [B], Tennosoit [T] # nHTATCABHLIH
[[1] pemxumsl, COOTBETCTBEHHO XapaxTtepH3yemble obecne-
yeHHOCTAMH Pa, Py u Py Ilo cymmapHoMy pasmepy ypoxas
[Y-+AY], a Takie sKcniayaTallHOHHBIM 3aTpaTtaM HaXOAAT
ce0eCTOHMOCTE  CeJIbCKOX034icTBeHHON npoaykuun [Cq]
ISl KaX<J0ro H3 coveTaHHii cosjlapaeMoro pexuma, Kax-
JABIH BapHAaHT PeryJHpyIolled CeTH XapaKTepHayeTca pas-
MepoM KanuTagaenbix Baomennid [K; n Ki]. Cymma K+
+ Ko, c€6eCcTOHMOCTE NPOJAVKLHHE, HOPMATHBHEI KO3(QHIH-
eHT SKOHOMHYEeCKOH o0ecrneyelnHOCTH ONpelejsioT IpHBe-
AeHHBIC 3aTpaTel [3;] Kaxjaoro paccmaTpuBaemoro Ba-
pHaura.

Pacuyernyio ofecnmeueHHOCTh peryJHpyioule ceTH Haxo-
AAT 10 dopMmyae npHBeAeHHBIX 3aTpaT [9]:

3112,3,’- e C G b EIIKE_!" mlnl

rae Orggq 4— NpHBCACHHLIC 3aTpathl, pfra; C— cefeCTOHMOCTL CeJBCKO-
Xo3AilcTReHHOM npoavRuHH, p/t; Kz — KanuTanasnnie BAOMKEHHS  Ha
CTPONTENLCTRBO peryaupyiomeil cetd, pfra; En — HOpMaTHBHBIE KO3(QQH-
LHEHT CPABHHTENLHOH 3koHoMuuecKol a(eKTHRHOCTH.

Jlist 3TOro PACCYHTHIBAIOT BOJILIE H COOTBETCTBYIOUIHH
eMy TeMMNepaTyPHBIH PeXKHMbI IpH pasHbix 06eCNeueHHOCTAX
ocajikaMH BereraudonHoro nepHona. OnpejensoT 1o ycra-
HOBJICHHOH 3aBHCHMOCTH YPOMXKalHOCTh H CCOECTOHMOCTD
MPOAYKILHH H 3aTeM MHHHMYM I[pPHBEIACHHBIX 3aTpaT, KO-
TOPHIH YKaM{eT pacueTHylo obecneuenHocTs P, # COOTBET-
CTBYIOULYIO eif ofecneuyennocTs Tensosoro pexuma Ps, Ta-
KHM K€ NyTeM NpeAnoJaraloT HCKaTb 3Hauenue Pi.

Pacuetnyio ofecneueHHOCTh NMPOBOASULEH CeTH HaXOLAT
M0 CTOKY OCHOBHOIrO pacueTHOro nepHojla TakiKe uepes MH-
HHEMYM NpHBEJEHHBIX 3aTpaT. KanuraiasHble proxKeHus K,
BKJIIOYAIOT CTOHMOCTE MNPOBOASILUCH CETH H KYJbTYPTEXHH-
yeckux pabor.

Ip,=C+Ex(Ki+Ksz) —min.

B pesyabTaTe pacuetoB HaXOAAT uETbipe PpacyeTHbIe
o0ecrneueHHOCTH, KOTOpPEIE ONPeaensloT pexHM paboThl OCy-
HIHTEJIBHOH CHCTEMBI, NMPHUEM MO 3HAYCHHIO HX I[POH3BEle-
HHA OUEHHBAIOT BApPHAHTH NMPOEKTHPYEMOH CHCTCMBI, MakK-
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CHMYM YKa3blBaeT Ha TEeXHHKO-3KOHOMHUEeCKH Ieecoolpas-
HBIH MapaMeTp peryJHpviouleil ceTH.

OcywiecTeaenne mpejanaraeMoil CxeMsl pacdera KOM-
MJIEKCHOro nokasatenss obecneueHHoCTH pexiuma paboTLl
OCYIIHTEJIbHOH CHCTEMBI TpebyeT pajla HHIKEHEPHBLIX BbIYHC-
JEHHH, KOTOpbIe MoKa B IpakTHKe IMPOCKTHPOBAHHA IIPH-
MeHnalT mago. B yeaosuax 3anaaunoii CuOHpH, Korja Ha-
GJIOEHHIT  HeJOCTATOYHO, NYTh pPCLUCHHA  NOCTABJCHHOMN
s3ajlayd MOKeT OBITh CACAVIOUIHH.

Pacuetnblii MOAVJIL CTOKA BOJIONPHEMHHKOB H TPOBOMIS-
et CeTH nNpH HAJAHYHH JaHHBIX HaXOAAT no crnocobam
BenHUHUMuBX [7], a npu mnejpocratke HJAH OTCYTCTBHH
JIaHHBIX O cToKe nenodikdyior CH 435—72. Pexum ypoBHEH
IPYHTOBBLIX BOJ HaxoAsiT corjacHo pacueram C. P. AsBepb-
SHOBA C NPHBJCUCHHCM BEPOATHOCTHEIX pacyeToB, B peayib-
TaTe MOXKHO ONpeAcJHTL obecnmeuenocTy peixHMa IPYHTO-
BbIX BOJL NpH PpasHbBIX BapHaHTax peryJHpyloliei CeTH.
PexuMm BaaxuoctH KopueoOGHTaeMmoii 30HH YyCTaHaB/iHBa-
10T Ha OCHOBE pPe3VLTATOB pPCLICHHA YPaBHCHHA BOJIHOTO
Gananca ¢ npuMeneHHeM BOAHoOaNaHCOBBIX KO3 HIUHCHTOB
[8]. TemnepaTypuulii pexum ocyumaemMblx TOpPAHHKOB Bbl-
YHCASAIOT 110 METOoAY TemnaoBoro Gajganca ¢ HCIOAb30BaHNEM
Teno0anancoBuiXx KOG GHILHENTOB H ONpeAeJICHHEM BEpo-
sTHocTeit Temnepatypel nousst [9]. Ilutartesbkbiii perKHM
oCylllaeMblX 3eMelb B HHXKCHEpPHHIX pacueTrax MnokKa He
onpejeasior. Moxno npeanonaraTth, 4To pas3paboTKa Cno-
cofa onpejencHHs 3JCMCHTOB 3TOro pexHMa CeJbCKOXO-
3AHCTBEHHBLIX KYJALTYP N0 KODOTKHM HHTEpBajaM BpeMeHH
BO3MOJKHA 114 OCHOBE COCTABJECHHA nuTaTcabnoro Oajanca.
Peuenne sToro ypaBHCHHS JacT pacueTHbie MNOKaszaTeqnH H
HX BEPOATHOCTL jLVIA HCNOJAL30BAHHA MPH HIXKEHCPHBIX pac-
yeTax.

“DHIJE.‘,!IEHHTE obecneyennocTb YpoKaHHOCTH CCJAbCKOXO-
3AHCTBCHHDBIX KYJbTYP MOXHO Ha OCHOBe YCTAHOBJEHHS
3aBHCHMOCTH YPOJKas OT OCHOBHBIX (JOPMHPYIOWHX ero dak-
Topos. IIpuvenernne KoMno3HiMOHHOro MeTona B 3TOM CJY-
qac MO3BOJIAET, HMCs HCXOAHBIE AaHHbie, ONPEIeJHThL pas-
Mep ypoxkas aast 1ioboro rojfla B MHOrOJIETHH W TEM CAMbIM
HaHTH BepoATHOCTL pacuerioro, CelecToHMOCTh NOJyuae-
MOIl NPOJAYKUHHA, TOKa He nakomicH (pakTHUCCKHiT mMaTepH-
a1, IIEI}ZDI[HT“ o TeXHOJOTHYCCKHM KHPTEIM BO3JACIBIBAHHW A
CEJILCKOXO3AHCTBENHBIX KYJAbTYP Ha OCYLIAeMBIX  3eMJISIX.
Hanpumep, aas yeaoBuit BCCP I', M. Jluiuem yeranosJe-
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Ha YCTONUHBAsi CBA3b MeXKjy ypomxaem H cro ceGecToH-
mocThio ([ 10].

[lpumep pacuera. I'mapomeTpHueckHe janiible 1Mo oCy-
maemomy Goaory UYepnoe na cesepe Omckoir obaactn ans
pacueTa M NOCTPOCHHs THApPOrpadoB CTOKA OTCYTCTBYIOT.
B kauccrpe anasiora npunsarta p. boabwoit Acs ¢ mepHolom
nadaogennit 21 roa. Pacuern ruaporpacgos cToKa BbIINOJ-
neunt no CHull 435—72 ¢ ucnoabn3oBannem mnapaMeTpoB
anajora. B pesyantaTe noayuensl pacueTHLIC pPacxojbl Be-
ceHnero nonosoibd obecnevennoctsio 10, 15, 25, 30, 40 Y%.
MuerntyTom OMCKrHIPOBOAX03 NOACYHTANBI KaMHTaJbHLIE
BJIOMKEHHSI Ha CTPOHTCALCTBO NPOBOAAIICH CCTH MO TpPHIA-
THIM BapHaHTam CcTOKa. B 3apHCHMOCTH oT obecnedeHHoCTH
ouM mensiorest B npeieaax 500...394 pfra. CronmocTb
KYJAbTYpTeXHHucckux pabor cocrasaser 264 p/ra, CroH-
MOCTb CTPOHTEJLCTBA OTKPLITOH  PeryJHpylollei ceTtu c
paccrosinnem mexay kauwaaamu 100...200 m xoaebaercs
p npeaesaax 60...30 p/ra, a 3aKpuiTOro jpeHaxa npu pac-
CTOAHHH Mexay JjpenamMu 20 m H rayOHne HX 3aJ10KCHHSA
1,2 m— 174 p/ra. Ha ochoBanum pacyeTos ONPEACJICHDI
3HAUCHHH YPOBHEH IpYHTOBLIX BOJ, 3anacop Baarn p 0,3-
METPOBOM cJioe Topda H TeMiepatyps nousu 0,2-MeTpoBO-

1. ¥posun rpynToBbIX BOA (M) 3a BEreTAUMONHLIA NEPHCH
(01.05...01L.07) npu caeaywouwei odbecnedeHHOCTH

[ i ‘0 ‘ ‘8

90 (apemax) 0,40 0,53 0,58 0,64 0,72 0,80 0,8

OdecneyeHHIeTsy, %

Paccronnng
MeXRAYy apeHaMH
H Kamaiauu, M 2 10 25 &0

100 (kanaaw) 0,30 0,44 0,46 0,53 0,62 0,70 0,79
150 (kamaaw) 0,32 0,39 0,45 0,49 0,58 0,61 O,71
200 (kawaam) 0,26 0,39 0,44 0,49 0,5 0,64 0,72

2. 3anacw maarn (MM) B 0,3-MerpoBoM caoe Topda
34 BEreTAUHOHNBA NEpHOA NPH caepyoweil ofecneyeHnocTi

Ob0ceneqyeHHOCTb, %

Paccroanuy
MEHMAY ApeHaMmu
M HHH{IJHHH* 1 |

[ Bl

50

75 | 1] ' o8

20 (apenam) 205 197 192 184 176 171 166
100 (kawanw) 207 200 196 188 180 174 155
150 (kanaam) 214 206 197 193 182 178 175
200 (kamanm) 220 208 204 197 190 185 182
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3. Temneparypa (°C) 0,2-merpoBoro cjos Topha
34 BEreTAUHOHHBI MepHOA NpH caenylled ofecneyeHHOCTH

ObecneyeHHOCTE, %

Paceroatnn
MEMLY ApeHaMi

e 2 10 ’ 23 =0 " 76 | 90 ‘ 98
20 (apenaxk) 10,2 10,0 0.5 9,2 8,8 8,6 8,3
100 {]'EHHHJIH; 10,5 10,2 9,7 9.4 9,0 8.7 8,4
150 (kawanwm) 10,6 10,3 9,9 9,5 9,1 8,9 8,7
200 (kawaam) 10,6 10,2 9,9 9,6 9,3 9,0 8,7

ro KOpHeoOHTaeMOro cJjos [Jsi BereTalMoOHHOro MHepHojia
MHOTrOJIETHHX TpaB. PesyabraThl IpHBeIeHH B TalJHUAX
I, 2. 8.

Ha ocHoBe 3THX noKasaHuii BBIMHCJEHA YPOXMKAHHOCTDb
MHOTOJIETHHX TPAB 10 3MIIHPHYECKOMY YPaBHEHHIO CJIEAylO-
LIero BHAaa:

Y=10,01W—-0,0121 W2—0,0081 WZt,+0,0011 (££,)%—909,

rae Y — ypoKaiHoCTh MHOrOQJAETHHX TpaB Ha ceHo, T/ra; W — cpeanan
3a BererauHl BaamHocts 0,3-metpomoro cqoa Topbha, mM: Eln — CyM-
Mma Temnepatyp nouss 0,2-merpomoro caoa Ttopda, °C.

Ypapuenne mnoayueno na 3BM MMHHCK-32 no npor-
pamme, cocrasiennoii JI. I'. [lonoseiM, 3aBHCHMOCTL JAeH-
CTBHTE/IbHA NpPH HHTepBaJe BJarosanacos 179...242 wmm,
cymme TemnepaTtyp Toppa 565...750 °C, ypoxaiHOCTH
1,98...5,92 1/ra. Koa(pHUHEHT MHOMCCTBCHHOH KOppeJis-
nuH pasen 0,867. Cpsiab MexJay pacueTHbiM H (PAKTHUCCKHM
ypoxkaem cyuiectBeHHa npu 0,99%-nom yposie BEpOATHO-
CTH.

Baaumocesasp Mexay ce6ecTOHMOCTLIO H YPOXKAHHOCTBIO
onpejeseHa MEeTO/I0M NapHoil KoppesiHH:

C=0,06+ (105-6/Y),

4. Pacuernaa oOecneqeHHOCTL peXuMa padoTe OCYIIHTENLHOI
CHCTEMB! B YCJAOBHAX noATACHKHON 30Hbl JanaguHod CubOupu, 9%

3anac Baa-{Temwnepary-

PaccToRHua Mexay ApeHau Maxeumys | ey g 0,4 M | pa Topda O6uiasn
HAH KAHAAZ M, M DeceHEerd loyoe ropdal B 02 M |[{(P=P,P.P,)
croka (Py) (P.) caoe (Py)
20 (apenax) 22 13 21 0,7
100 (kananmt) 24 21 12 0,8
150 (KaHaJni) 28 25 26 1,8
200 {I{EHE.!II:I; 30 28 74 6.2
200 (ranaaw 30 32 61 5,8
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% 801 Puc. 3. Bu6op napamerpos pery-
2 AHpyiolieli ceTH NpH BO3JENbIBAHHH
MHOIO/IETHHX TPas.
5 J
rae C— cefecTouMocTh, pft, ¥ —
4 ypoxaiiHOCTE  MHOTOMETHHX Tpas,
Tira.
/0 ;,é f:‘!l' ..'!’.::J' #l,? J& Pacuer cef6ecTOHMOCTH Bbl-
odecncvennoems p, %, ~ MOMHCH MO TEXHOJIOTHYECKHM
KapraM ¢ HCNOJb30BaHHEM

PernoHaJblplx  pacleHoK Ha

Pue. 2. 'pahpuk ana ompezene-
HHA pacueTHOll obecneuenHocTH
MaKCHMaJbHBIX pacxoAoB  Be-
CelHero MoNOBOALA MNPH PasHLIX
cnocobax OCYIUeHHSA:

/| — ApeHaA® © PaCCTORAHEM MO
npesava 20 m; 2, 3, 4— orepuTan
CCThH € PACCTOANMAMYE MemIy xKanana-
MH cooTtBeTcrRenno 100, 150, 200 M.

MPOH3BOACTBO  MHOTOJIETHHX
TpaB. YpomKainHOCTb MHOrO-
NeTHAX TpaB MO BapHaHTaM
obecrneyeHHOCTH H  pery/H-
pylolei ceTH MeHSIETCs B Tpe-
aenax 20...50 t/ra, a cebe-

CTOHMOCTE — B npejenax
0,22...0,61 p/r. Kak nokaseipaioT oTuers coBxo3a «boiib-
weykosckuii» Bonbuweykosckoro paiiona 3a 1974...1975 rr.,
(hakTHUecKas ce0ecTOHMOCThL HaxoanuTesa B npegeaax 0,33...
0,42 p/T npn ypoxainoctu 1,8...2,5 1/ra. [lpuBeaenusie
3aTpPaThl BBIYHC/AEHB NMPH HOPMATHBHOM KO3 HLUHEHTE KO-
iHomuueckoit adpdextuBrocTy Ey=0,1. PeaynbTaThl pacueron
nokasausl B Tabanue 4 M Ha pHCyHKax 2 u 3.

MunHMyM npHBeICHHBIX 3aTpaT MO CHCTEMe B 1e/OM
NIPH pasHbIX BapHaHTax peryJHpylollcH CeTH COOTBETCTBYET
pacueTHoii o0ecrmedeHHOCTH MAaKCHMYyMa BeCCEHHEro CTOKa
B npeaenax 22...30 %. MunuMyM NpHBeleHHBIX 3aTpaT
N0 BapHaHTam peryJHpylouei CeTH COOTBCTCTBYeT pacuer-
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Hoit obecrneueHHOCTH 3amaca BJaard B Topde B npejenax
15...28 % u Ttemmepatype mnoussl— 15...74 %.

PacueThl mapaMeTpoB peryJHpylouieii CeTH Ha OCHOBE
MPHBEASHHBIX 3aTpaT MO BOJHOMY H TCIIOBOMY PpeMHMaM
NOKasblBaIOT, YTO AJA pacCMaTPHBACMBIX YCJOBHi NpH OA-
HOYKOCHOM BO3JleJIBIBAHHH MHOTOJCTHHX Tpas HanOoJbluee
NPeANOUYTEHHE CJEAYeT OTAaBaTh OCYLIeHHI0 OTKPBITOH
ceTbio ¢ paccrosuuem 150 M u rayGuHoii 3anoxenus 1,2 M.
Tosnbko B aTOM cayuyae oOwast obecneucHHOCTE AOCTHraeT
MHHHMYMA.

Takum obpasoMm, paspaboraunslii cnocof suiGopa pac-
yeTHOH OOeCnmeueHHOCTH OCYILUHMTENbHLIX CHCTEM MNO3BOJIACT
NOJy4aTh €e B pe3yJbTare TeXHHKO-IKOHOMHYECKOro Cpas-
HEHHA BAapPHAaHTOBR, Bce 3TO jaeT BO3MOMKHOCTHL OLCHHTL
CO3/1aBacMBLIii NpH pasHbBIX BapHaHTax CeTH BOAHO-TCILIO-
BOH pEeXXHM OCYIUAaeMBIX IOYB, YUeCTh PErHoHaJdpHBIC OCO-
GennocTH OOBEKTOB OCYUICHHST H, HECOMHEHHO, NPHBEICT K
VAVYIICHHIO KAa4yecTBAa MNPOCKTHLIX pPCLICHHiI B OCYIIHTEb-
HBIX MEJHOpPallHsX.

YKASATENE JIUTEPATYPDBY

. lIebeko B, @, JImwu I, M,, Baxpxepcknii [1. 1. n ap.
TexHNKO-IKOHOMHYEeCKOe 0O0O0CHoBAHKe O6GECNCUeNHOCTI  MAKCHMA/bHEIX
PACXDA0B BECCHHErO NOJAOBOALA TNPH pacyeTe OCYIINTEALILIX KaHalop
i BomonpHeMuHKOBR, — B Km.: Meanopauus nepeypiamiuenfibix 3eMedb,
7, XX. — Munck: ¥Vpomaii, 1972, ¢. 312, 2. Coukanc [1. B. O pae-
yeTHOi ofecneuenocTi MAKCHMAJBIILX pPACXOLOB BOLONPHCMHHKOB N
BOAOHPOBOAANIMKE Kanaaon ua teppuropun Jlateniickoii CCP. — DB wn.:
Fnaporexnuka w menmppauus Jlatsuitckoit CCP, 1. XV, Earasa, 1970,
c. 3...34. 3. Heidtunc M. M. Onpenenenie pacueTHod ofecneteHoCTH
MAKCHMAJLHBIX pPacxonos, — PexuM oOCyWeHHa W METOJIHKA TMOJERbIX
Hayunnlx Heeaepaopanuit, — M.: Konoe, 1971, ¢ 117...133. 4. Ulede-
ko B. @, Bparunaencrasn 2. A Veasauud no nocTpoeHnio pac-
yeTHHX ruaporpados pecennero noidopodbst pek BCCP. — Munck, 1978,
c. 3—21. 5 JMumu T. M, Bycea H. Il, Kyaew C. B, Muwmxo
P. A. TexnojornteckHe KapTel No BO3ACJBBaHHI0 KYJbTYP Ha oOCylua-
eMuX Tophsannkax, — Muunck: Ypomai, ¢ 126
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VIIK 631.6:626.86.

BbIBOP TMNOTE3bl H ONMPEJAEJEHHE
PACYETHOHW MHTEHCHUBHOCTH OTBOJ1A
FPYHTOBBIX BOJ J1Jist OBOCHOBAHHUS
NMOJIEBbBIX 9KCNEPUMEHTOB MO ONPEJAEJIEHHIO
ONTHMAJIbHBIX MAPAMETPOB
SAKPBITOIO JIPEHAKA

M. C. NXAKAJL3E, xauauaat Texuuyecknx Hayk

Fpysunckuil HayuRo-uccaedosarenbkull UHCTUTYT
2udpoTexHuKu U Meauopayuu

Hosbie npobaembl, crosllHe nepes MEJHOpPAlMCH, He-
BO3MOMXKHO pewnts Oe3z aAnddepenuuposannoro yvera nou-
BEHIO-MEJHOPATHBHLIX, THAPOrcONOrHUYecKuX, ruapoJoruyec-
KHX H JIPYTHX OCOOCHHOCTEH MEJHOPHPYEMBLIX 3CMECJb.

XapakTep BHINAACHHA H INPOJOJKHTEJNbHOCTL  ATMOC-
GepHLIX OCajKOB BO MHOIHX pailoHaX oCylueHHs pasJin4ibl,
Manasg npoHHILAEMOCTbL NOANAXOTHLIX TOPH3OHTOB M Bbl-
COKOe noJjioenne KanwijaspHoii KaiimMel B 3onax ¢ oOHIb-
HbIMH H TPOAOJIKHTCJbBHLIMH OCajKaMH NOAACPKHBAIOT B
TeUCHHC JUIHTEJAbLHBIX TIEPHOAOB Tpe/esibioe HACHIILECHHE
KopHeoOHTaeMoii Toauin u rtpedylor ocoboro noaxoja MNpH
pelIeliHi BOMPOCOB MHIKEHCPULIX MCponpuaTHil, 3ounl ¢
OOHJIBHBIMH MW TIPOJAOJKHTEALHBIMH  OCajlKaMH  LIHPOKO
pacnpoctpancns. Ho necmoTps na mwipoxoe pacrnpocrpanc-
HHC H MPHHUHIIHAJBHBIE OTJIHYHSI MCJHOPATHBHLIX YCJOBHIL,
J0 HACTOSLLEro BPCMCHH BONPOCHLI MEeJHOPAUHH B ITHX 30-
HAaX pelaJH no pekoMenjiallHaM, paspadoTanHbiM a8 APY-
THX 30H.

[naBHoe nanpapjieHHe TexXHHUECKOro Tmporpecca CCroi-
H#l — TIOBBIILIGHHME Y/EJbIOTO BCCA  3aKpbLiTOro JApeHaxa,
0/IHAKO MPH ONpejesenHy €ro ONTHMaJbpHEIX NapaMeTpon
cleiyeT MpHACPAKHBATLCA NpHHUMNA JAH(depenHpoBaHHo-
ro noaxona. OlleHKa THNHYHOCTH OMNBITHHX Y4YacTKOB H
ofocioBanHe HX pasMepoB Aad pPeucHHa aKkTyalbHbIX BO-
NPOCOB OCYIIHTEALHOH MesHopallHi, ocobeHHo B paHOHAX
MEMKTopHbIX JenpeccHd # MNOHMEHHLIX PaBHHH YCTbheBEHIX
YUACTKOB KPYNHBIX BOAHLIX apTepHil, cJOXHb, W TPAKTH-
YCCKH MX PCINAIOT YCJOBHO, HFHOPHPYS pax onpenensio-
wux daxropos, Kaunan nayunast Tema J0JEHA LCJACYCT-
PEMJICHHO COUETATHL TEOPLTHUCCKHIT NOHCK, SIBJSIOLHHCA OC-
HOBOIl JUISI YyCNCIIHOTO pelieHla 3ajiay, BLITCKAIOUlHX H3
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norpeGHOCTEll NPOH3BOJACTBA, H MOJEBLIE 3IKCIEPHMEHTHI,
SIBAMIOLIHECS NEPBOH INPOBEPKOH NpPaBHIBHOCTH NPHHATOH
THIOTE3bl H TCOPETHUCCKHX PCLICHHIL.

ChnesoBaTe/bHO, OCHOBA MEJHOPATHBHBIX  HCCJeN0Ba-
HH — CHNOTE3a, KOTOpas ONpejenseT Hayuaemble Mpollec-
CHI, pACUETHBIE CXEMBI ABJACHHHE W BHIOOpP 00BEKTOB AJs1 TIO-
JIEBBIX HCCAEA0BaHMiI ¢ yuerTom TpebGOBaHHH  THIHYHOCTH
YCJAOBHH AaHHOH MeJHOPaTHBHOH 30HBI H MaTepHajoB TEO-
PETHUECKHX HCCJe0BaHHH,

XopouHM npHMepoM, NMOATBEPIKalolHM HEOOX0THMOCTD
AH(depeHIIHPOBAHHOTO NOAX0/JAa K BLIOOPY THNOTE3Bl H pac-
YEeTHOM CXeMEl AJs peleHHs BONpPOCOB MeJHOpalHH, CJay-
KHT H3OBITOYHO VBJAaxKHeHHasa Koaxwujickagd HH3MEHHOCTD.
Hanbosiee npoaosKHTe bHble 0CAJKH BHNALAIOT B 3HMHHE
H OCeHHHEC Mecsubl. JleToM NOBTOPAEMOCTL OCajKOB IPO-
AOMKHTEALHOCTLIO Gosiee CYyTOK HesHauuTespHa, IloaTomy
OT OJHTeJbBHON0 3aTONJNeHHa valle cTpalaloT MHOroJIETHHE
HacaX<JAeHHs, HO 3TO HE HCKJIO4YaeT BO3MOMKHOCTh 3aTOMN-
JeHHH H B JIeTHHEe Mecsllbl, TAK KakK BblTajeHHe 0CajKkoB
¢ untepeaaamu 1...6 u B moboii cezon roja MOXKeET OX-
BaTuTh 6...7 cyT, a B OTAENBHHIX CJaydasx—jo 20 cyT.
[Ipn TaxoMm JJHTEJBHOM 3aTOIVICHHH KOpHeoOHTaeMoH
TOJILH €AHHCTBEHHBIM MOCTABLUIMKOM KHCJIOpOAa K KOpHe-
BEIM CHTeMam OyJeT JHllbL (PHALTPALHONNLIH noTok, Pealib-
HOCTh CHAOXKEHHST KODHEBBIX CHCTEM KHCIOPOAOM MpH npa-
BHJALHOM noAabope HHTCHCHBHOCTH OTBOJAa TIPYHTOBLIX BOI
ONpPEEJAIOT, BO-NEpBHYX, oGoraulecHiocTh J0XKAEBOH BO/IbI
BO3/lYXOM H, BO-BTOPHIX, TO, UTO B CHJy 3akona JlanbToHa
MPpH pacTBOPCHHH B BOLE BO3JYyXa COOTHOINCHHE MEXKAY
COCTABJAWIIMUMH €r0o rasaMy H3MCHSACTCH B CTOPOHY yBeJH-
YeHHS COACPKaHHS KHCJAOPOAAa M YIJEKHCJIOro rasa,
yactHocTH, npu 0 °C pacTBopennas B Bojie CMeCh rasos
BO3AyXa cojepxut (no obwemy) 34,9 % kucmoposa, 62 Y%
a30Ta W HeleATeNbHHIX Tazos H 2,2 Y% yriaexkucioro rasa
(comepxkanus B OOBLIKHOBEHHOM BO3jlyXe COOTBETCTBCHHO
21; 78,96 u 0,04 %).

CnenoBaTeNbHO, B 30HAX € MPOAOJIZKHTEABHBIMI oca/lKka-
MH OCHOBHASl 3ajlaua YCTpoOfiCTBa 3aKpPBITOro jpenaka CBe-
IeHa K ONpejeseHHI0 ero napameTpoB, ofecncyHBalOUIHX
B KPHTHYECKHe MNepHOAn  HeoOXOAHMYIO  HHTEHCHBHOCTB
OTBOJla TPYHTOBBLIX BOJ, TapauTHpyoulyw chabxenne Kop-
HEBBIX CHCTCM KHCJIOPOAOM TIO Beelt raydHie pacrofoxKe-
HHA HX OCHOBHOM Maccwl. Dty raybuny B jaanbliciimem Oy-
JEeM Ha3LIBATh IIGPMH‘I"I HHTCSNCHBRHOTO OCVIHIEHHA,
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ChoxHble 3a/a4d 1Mo ONpejeleHHI0 MEXJAPEeHHHIX pac-
CTOAHHH 4751 OOBCKTOB € pas3JiHUHbIMH THAPOreoJIOrH4YecKH-
MH H MCJHOPATHBHBIMH o0CTaHOBKaMH oOBLIYHO pelIaloT Me-
TOAAMH MaTEMaTHUYCCKON (PH3HKH, DTH METOAL Aal0T BO3-
MOHOCTb NOJIYYHTH NpAMOe pelucHHe 3ajJaYH NpH Hanop-
ot gHJAbTpalkH. B caydae e cBoOogHoro (0esnanopho-
ro) JBHIKEHHS TPYHTOBBIX BOJ, KOrjla Koutyp 0O0J1acTH
JIBHAKCHHSA 3a/1aH JIHLIb B HEKOTOPO# ero 4acTH, HEOOXOAHM
psij AONOJHHTCABLHULIX YCJAOBHI, KOTOpble NPHBOASAT K 0CO-
ObIM TPYAHOCTSM, NPHMCHEHHIO pasHbIX JONYLIEHHH, cXeMa-
TH3allHH H HCNOJL30BAHHIO CJOMHOIO MaTeMaTHYeCKoro an-
naparta, a noJiydaembie pesyJibTaThl, ocODEHHO IPH pacuere
CEJIBCKOXO3AHCTBEHHOrO JipeHar<a, INpaKTHYECKH MaJIoNpH-
eMJIeMbl.

Ipyrue npueMmbl peiieHHst 3ajau  HeyCTAHOBHBILCHCHA
duaAbTpailHy TpebyIOT AHHeapH3aUuHH ocHoBHOro AHGdepeH-
ILHAJBHOTO ypaBHEHHs IJ1aHOBO-IIOCKOH (HALTPAUHH. ITH
pelIeHHs, oJyueHible NyTeM HCIO0Ab30BaHHA TONO HJH HHO-
ro cnocoba JuneapHsallii, A0 HACTOAUWEro BPEMEHH B OCYy-
IWHTEALHOH MEJHOpPAUHH HE HalLIH NpaKTHYECKOro IpHMeE-
HCHHA, TAK KaK He OTpaiKalT pealjibHblX IHApPOreoJiorHiec-
KHX YCJIOBHH paboTbl ApeHaza.

Cxema pacuera, npeanoxennas A, H. KocrakosbiM, B
KOTOpPOH paccMoTpeno Gojee HaH MeHee cTabHJpHOe MOJO-
JKCHHE JienpeccHoHHo# Kpusoil, nauboliee peajibHo OTpa-
JKaet ycaoBHa paboThl CeJIbCKOX03fIHCTBEHHOro JApeHaxa.
OcuoBHO# KpHTepHil pacyera — cosfalne YCIOBHH, mpH KO-
TOPBIX WHTEHCHBHOCTb OTTOKA HHQHJBTPAUHOHHBEIX BOJ| OBI-
jga Obl He MEHCe MHTCHCHBHOCTH HX NPHTOKa B 30HY rpyH-
ToBhix, Ilpn pewennn sajnayu NPHHHMAKIOT, 4TO MNEpPEMEH-
Hoe (H Hemanoe) snaueHHe P=const.

[IpHuuunuadpHBIX OTAHUHI 110 CPAaBHEHHIO C OTEHECT-
BEHHBIM ONBITOM HCT H B 3apy0eKHOH NPAaKTHKC OCYLICHHS.
Tam B onpenesieHHH MeKAPEHHLIX PACCTOSAHHH HaMc4aloTCs
TPH OCHOBHBIE TEH/ICHUHH: BLIOOD HA OCHOBAHHH ONBITA 3K-
cnayatauun anajornuynsix cuerem (CLIA), nasnayeHHe B
3ABHCHMOCTH OT MEXaHHUYeCKoro CoCcTasa OCyllaeMbix TNOY-
BOIpYHTOB (HEMEIKHE H NoJbCKHe HHCTPYKUHH) H pacuerhl
N0 pasaHunbBIM (GOpMyJaaMm B 3aBHCHMOCTH OT KO3(pHUHENTa
pusabTpauun nousorpynra (loasnanans, CHIA u ap.). Oa-
HAKO NPHHATBIC METOAb pacuera HAacToJibko MPHOJIHIKeN-
HBIC, YTO AJSl HX YTOUHEHHS IUHPOKO HCMOJAL3YIOT Jabopa-
TOPHBIC H MOJIEBBLIC OMBITHL
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Puc, 1. Cxema pacuera 3akpeiToro jpcHaa s 3onax ¢ npogoJi-
AKUTEAbHEIMH oCajKaMHu.

Pacxoxenne Mexy pacueTHBIMH H 3KCIEPHMEHTAb-
HBIMH 3HAMCHHSAMH MEAAPEHHBIX PACCTOSIHNA BLIHYAHAN aB-
TOPOB YTOMHATL MOJyuCHHbIE pacuerHble 3aBHCHMOCTH BBO-
JIOM pasusiX KOHCTAHT, ONpeaejeHnHe KOTOPHIX 00biuio Tpe-
Gyer Teopetuucckoro obobuicHus 0OABIIOrO MKIA PCIKHM-
nuix Habaoaennit u gabopaTopHbiX FKCICPHMEHTOB.

YuuteiBas uanoxennoe, I'pyvaHHUHMI'nM naer pewcune
B HEKOTOPOii crenenu BHaouamexehuoii cxemst A, H. Koc-
TAKOBa M OOOCHOBHIBACT METOJ pacuera OCHOBHHIX napa“f
METpPOB 3akpuiToro jApcHaxa. Peuwenne COACPKHT JIHILD
OCHOBHBIC MApaMETpPHl, HENoCpeACTBEeHHO OMNpeleJasiouiHe
Mezapennoe paccrogine. Mexapennoe paccrTofnne pacctiH-
THIBAIOT NO 3aBHCHMOCTH (pHC. 1)@

[ !
Aly(ho+ -i;? + b+ myl) +Blg(he+ % +b 4 myl) +
al '
+1n (h-i-?—l—b ]=n. (1)

3neck napamerpa A, B, a, m; u my Onpeejsor H3 yc10-
BHIl:
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A= (n+n)/—2n; B=(m—n)/2n,
my=—1/4(xn—n); ma=—1/4(a+n);

a=1/2n-K 1 n= Yn*-16P(K, (2)

rae 2(l4+b) — memapenHoe paccrosinue, M; 26— mmpuHa OGHALTPYIO-
uleil 3acHnKH (Anamerp Apenamumx TpyGex), M; K — Koadduunent
GuasTpauun, M/eyr; h— najense AenpeccHoHHOf AUHHE N0 JJAMHE, M
P — pacvetHasn HHUTCHCHBHOCTH oTBoda (o0HoBJENUS) TPYHTOBHIX BOJ
M/CYT; flg— ray0HHA BOAB B Apeile, M; 7t — OTHOWEHHE JJAHHBI OKPY#-
HOCTIN K €€ JiaMerpy.

K>Kup=1,6P. (3)

dopmyaa (1) praouaeT eAHNCTBEHHDI ofLIenpHHSATHII
xoapduunent K. Buuncaenns sbinoanenst na IBM. Onpe-
JleIeHbl PACCTOAHAS AJS PAIHUHBIX 3HAUCHHH KOI(DPHILH-
cnta uabTpanuy. ConocTapaCHHs HX C MCKAPEHHBIMHI pac-
ctosituusiMu, npaktikyempimi B CCCP u 3a pybexowm, NOA:-
TBCPAHJAH MOJAHYIO NpHEMJAEMOCTh (OopMyJbl Aas INPaKTH-
YCCKHX pacueToB (pHe. 2). DTo NOATBEPKAAT TaKike K-
CnepHMEeHTAJbHbIC JlaHHbIC, MOJMYUYEHHbIE HA ONBITHIX y4acT:
kax «AbGawa» H «Xopra».

[Tepeyenb MpHHATBIX W HanOOJiee  pacnpocTpalCHHBIX
pacueTuslX 3asucumocteii (puc. 2) yOemxjaaer, 4to B Ha-
CTOSIIIIEC BPEMS JI8 pas3jHuHBIX 30H CYHIECTBYET psj Bazk-
HefllHX pellenuil, KOTOpbe MOXHO YCHEWHO HCNoJ1b30BaTb
JJISL ONpEAEJICHH OCHOBHBLIX Tapamerpon Jpenazka Hpi
IPOEKTHPOBAHHH H 00OCHOBAHHS MOJACBBIX IKCICPHMEHTOB.
OaHako BXOAfllHe B pacueTHble 3aBHCHMOCTH TApaMeTpH
neoGxoAHMO moAGHpPaTL ¢ YYeTOM NPHHATOH THIOTE3bL H
pacuernoit cxembl, [IpejioiKennas 3aBHCHMOCTD (1) coaep-
JWHT CAMHCTBeHNbT napamerp (P), noasexaunii 10400py.
3nauenie €ro onpeAcasior, MCNoJb3yd OJHYy H3 TPCX THIO-
T€3, YYHTBLIBAIOLLHX B OCHOBHOM BCECBO3MOZKIbie PaCuCTHDBIC
CXCMBL OCYIIGHHS! NCpBag — lie Jonyckaer noabeM IpyHTO-
BbIX BOJ BBILIC HOPMbl OCYLICHHH; pTOpas — Tpedyer B OM-
peesennblii MPOMEKYTOK BPeMeHH CHH3HTH MOAHSBIIHACH
B peayJbTaTe BbiNaJCHHS OCA/KOB YPOBEiL IPYHTOBLIX BOL
0 HOPMBI OCYLUEHHS; TPCThsl — YUHTHIBACT CHNCLHPHKY 3OH
C NPOAOJANKHTEJALHLIMH OCa/KaMi W AONYyCKaer COACPHLAHHC
CCJBCKOXO3SHCTBCHHBIX KYJALTYpP B YCJOBHAX AJAHTEILHOIO
3aTOMJCHHA.

Ec/H HCNOABL3YIOT NEPBYIO THNOTE3Y, TO NPHHUMAIOT, 410
KOJMUYECTBO BOJIbI, NOCTYNHBLIEH B JPCHY, PABHO KOJAHYECT
By DBOABI, NpocaunBaiolleiicss ¢ NoBepxHocTH nousbl. Torja
pACHeTHYIO MHTEHCHBHOCThL OTBOJAA TPYHTOBBIX BOA CJCAYCT
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Puc. 2. Pacuetnnie suavennst MEXAPCHHLIX paccTOAHMI, PCKOMEHAYEMbIE
PAIHYHBIMH aBTOPAMM:

| — no dopuyiae A H. Kocraxosa npu T=o0) 2 — no dopuyae B. B. BejepuHyoBa
npi T=00; 3 — no Qopuyne C. @, Apcpravona npu T=o0; 4 — no  popMye
A H., Hesukero npu F=eo, 5— no dopmyae C. B, Xoorxavara npu 7T>025 L;
6 — no topuyae C. . Apeppauosa npu F=20 m; 7 — no Qopuyae Kewe npu T=0,
& — no dopmyae Pore npu T=0 ¥%—no :l;up:-u'.'lr: H. ¥. Xammeaa npn 7=o0;
/0 — no dopmyae B. B. Jounana npn =T — H; I — no dopuyane M. C. [lxa-
kagae npun =00 2 —no opmyne II. C. [Ixakansze npu =00 ¢ yOeTOM
P = (),02K +0,0076.

onpeaeanaTh € YUCTOM KPHBOH HHOHILTPAUHH MK JH3H-
METPHUYECKHX JIAHHBIX.

C yuyeTOM BTOPOH IHNOTE3bl PACUCTHYIO CPEAHION) HHTEH-
CHBHOCTb OTBOJA TPYHTOBBIX BOA ONpeledsioT Mo GopMyJie:

P=uAH, (4)

rae | — Kos(uunent BOAOOTAaYNM ocyuiaemoro rpynrta; AH — pac-
. HeTHOe 3lavueHHe CYTOUHOro CHHMeHHR YPOBHA TPYHTOBLIX BOI, }-If['}"’l.".

Tperbss rHRNOTE3a OCHOBAaHAa Ha CHAaOMXeHHH KOPHEBLIX
CHCTEM KHCJIOPO/10M, IOCTaBJAEMbIM (PHIALTPALHOHHEIM [10-
TOKOM. AHAJH3 MaTepHaJoB H3YUeHHH THAPOJOrHYECKOro
AeHCTEHA JipeHaka MO3BOJHJ YCTAaHOBHTL HEOOXOAHMOCTD
B 30HaxX C TNpPO/OJIKHTEJBHBIMH OCajJKaMH HeNpepbBHOTO
pocTa pacueTHOH HHTCHCHBHOCTH OTBOJAa TPYHTOBBIX BOA
P no mepe ypenuuenus kosdduinenta ¢uabTpaunn. Hoc-
Jejnee OOYCNOBJIGHO YBeJHYEHHEM JOJIH pacxola BO/b,
npocaudBaeMoil B HEMOCPeJACTBEHHOH OJH30CTH K apere H
Haj Hel, NPH YBEJAHUYEHHH MCHJIPEHHBIX PacCTOAHHH, He-
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yyeT 3TOT'O MOXKeT npHBe- T
CTH K HEJONYCTHMO MaJibiM
CKOPOCTAM  MmpocauyuBaHusd
B CEpelHHE MEXJApeHHH.

YcranopneHa (QGyHKLHO-
HaNbHAas CBA3b MemKay
spprurHenToM QHALTPAILH
H HHTEHCHBHOCTBIO OTBO/a
(OOHOBJIEHHSI) TIPYHTOBBLIX
BOA NPHMEHHTENBHO K 30-
HaM C MNPpOAOJAHTENbHBIMH
ocajiKaMu:

P=0,02K+0,076. (h)

Auanornunas IMIMHPH- f i,
D03 01234 55?&;:&!!!?.'3& =]
HMECKaH CBH3b CYUICCTBYCT  /=a8m 02 4 5 8 1012141518 2022 24262830
A=00w 03 5 912 1518 212427 3033 36 39 wm

MEX 1Y HHTEHCHBHOCTBHIO OT- PICCTORuE MeMdy donawd [
BOAa FPYHTOBBIX BOJX H Tay-
OHHOM 3aKjaaaku jpen, tak e 3. Mavenenne napaverpa [ 8

: 3aBHCHMOCTH  OT  Koa(dHinenTa
KaK poCT nocjeined Tak- duasTpauny K W HHTEHCHBHOCTH -

e CnocoOCTBYET YBEH- rannst P B opmyae L=2(l-b).
YeHHI0 MEXKJIPEeHHBIX pac-
CTOSTHIH.

PacueTHble 3HaueHHs MeMXKJAPEHHBIX PACCTOAHHH, onpe-
JIGJIEHHBIE TO 3aBHCHMOCTH (1) ¢ yyeTom HepBoii W BTOPOI
I'HIOTE3bI, TMpHBeAeHbl Ha pHeynke 3. asi  OAHHAKOBBIX
3HaueHHd K u P MexapeHHble paccTofHHs PacTyT NPonop-
ILHOHAJIBHO POCTY mepenaza Hamnopa:

£i=h;' fﬂﬂln , (ﬁ}

rae i u lp— MeXApeHHLIe PACCTOAHHA, COOTBETCTBYIOULHE nepenaaas
Hanopa fi; u ho, M.

PacyeTHblii fepenaj namopa CJACAYCT ONPCACHATH H3
CACAYIOIMHX yCaoBHHA (puc, 1):
El] AJI51 HE[}BDH H TpE:ThEH HIIOTC3bI

h=H—hy—m; (7)

6) AaA BTOPOIl rHIOTC3H
JFI=IILP=I’{_FI[]_“D1.5 i, [E}
rae H —rayGuna sakaaaku aped, M; m — HOpMa HHTEHCHBHOro ocy-

INEeHHHA, M.

B Mag0BoAONpOHHIIAEMBIX TI'PYHTAX 30H € TPOJOJIHLH-
TCJALHLIMH OCaJKaMH HCOOXOAHMO AONOJMHHTEJbHO Onpesie-
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JATh ONTHMAJABHBLIC TAYOHHBE! 3aKJaJAKH JPCH H ONTHMANb-
HbIE HOPMBI HHTEHCHBHOIO OCYmI€HHs, BLIOHPATH KONCTPYK-
IHH JApeHaka ¢ YUCTOM YCHJEIHs HHTEHCHBHOCTH OTBOJAA
(ofHOBJEHHA) TPYHTOBHIX BOJ, OCO0EHHO B CEPeHHE MEHK-
apenuit, u ap. M3 neobxonumocTn yBEJIHUCIHHS pacucTioi
HHTeHCHBHOCTH OTBO/la TPYHTOBBLIX BOJ NpH YBCJHUCHHH
KO3 (pHUHCHTa QHABTPALHH M rAYOHIBI 3aKJa/LKH ApPCH He-
NMOCPEJACTBECHHO BHITEKACT TO, UTO B 30HAX C NMPOAOIKHTCb-
HBIMH OCajiKaMH YBCJHUCHHC TAYOHHBI SaKJMaiKH apen He
MOXKCT OBLITH MOBOJOM OULYTHMOIO YBEJHUEHHST MCXKAPCH-
HBIX paccrosuuil. [Tosromy ocywenne 6osaee ray6oKHX cl0es,
ctabuAbHOCTE H Goabline o6bEMB CTOKA npu  rAyOGOKOM
JipeHazKe, NMPHBOASILLHE K BHICOKOMY 3(dexty B ApYrux
pafioHax, B 30HaxX € NPOJOJIKHTE/ILHBIMH oca/lkaMHu M orpa-
HHYCHHBIMH HOPMAMH OCYIUGHHSI He TapaHTHpYT 3(QQCK-
THBHYI0O paboTy CENLCKOXO3SIICTBCHHOro JpeHaxka H3-3a
HeOoOX0ANMOCTH HHTCHCHBHOrO OTBOAA TPYHTOBBLIX BO1 IPH
BHINAJICHHH H MOCJe NpeKpaueHuda OCajKoB, yeMm XapakTte-
pH3yeTcs ApeHaxk cpeaneit rayouns: H=1,1...1,3 M, Bos-
MOJKHOCTb OTpPaHHUEHHs HOPMbL HHTEHCHBHOIrO  OCYIUICHHS
o0yCJOBJeHA TeM, UTO BO-MEPBHIX, OCHOBHAA Macca Kophe-
BHIX CHCTeM OOJBIIMHCTBA KYJALTYPHBIX pacTeHHH pacnono-
JKeHa B NepBOM MOJIYMeTpe, a BO-BTOPHIX, 3anac npoJiyKTHB-
noit Bojs B caoe 0...50 cM ¢ yuetoMm KanuaasapHoil nogaus
¢ YPOBHS TPYHTOBBIX BOJ B OOJLIIHHCTBE cayuaes obecneti-
BAET HOpMaJblioe paspuTHe KyJALTYp Ha npotamennn 20 cyr
u GoJsiee 3acymlIHBOro nNepHOAa, peikoro B cyOTponuuec-
Kux 3onax. [TosTtomy B 30Hax ¢ NMPOAOJKHTEABHBIMH OCaAJl-
KaMH HeT HeoOXOAHMOCTH €03/1aBaTh ONTHMAa/JIbHBIE YCJOBHA
JAS CeNbCKOX03ANCTBENHBIX KyJAbTYp B TJYOOKHX  CJ05X
NMOYBHI, @ 3a HOPMY HHTEHCHBUOTO OCYLICHHS CJCAYCT MpPH-
HATH TOJILY, B KOTOpOoH pacnoJiokeHa OCHOBHAg Macca
KopueBblx cuereM,—0,2...0,25 M 145 OAHOMETHHX KY.Ib-
Typ 1 0,5 M ana muoroaernux. Ocobyio poib npuobperaer
3aCHLINKA HHIKHCH YaCcTH JPEHAMKHBLIX TPaHied MaTepHaJIoM
MOBLINICHHON BOAONpPOHHINAEMOCTH ((HABTPYIOLLAA 3aChif-
Ka). D10 OJHIl H3 BaXKHEHIINX KOHCTPYKTHBHBIX 3JICMCH-
TOB, VCHJAHBAIOULHX JIpeHHpYIOULyi0 cnocodiocTs H paslio-
MEPHOCTb OCYLICHHS MaJONPOHHUACMBIX TIPYHTOB, Anajus
FHAPOJOrHYECKOTO PEKHMA MOYBOIPYHTOB B THIHUHBIX pail-
oHax KOJXHACKON HH3MENHOCTH MOJHOCTLIO MOATBEPA/IA-
€T BLICOKYIO 3(()eKTHBHOCTL JipeHazxa ¢ (GuibTpyouici 3a-
CHNMKONl H 1HeoOX0AHMOCTL €¢ YCTPOHCTBA NPH 3HAUCHHH
- koappuunenta ¢uaprpaunn K<0,05 m/eyr. YerpoicTso
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(hUALTPYIOLLEi] 3achINKH

HCKJAKMaeT MHOIHe sBJe- -5-%
itHsl, OTPHUILATEJNBHO BAHSAIO- -0%- §ae
Lige Ha HopMadblyio pabo- a4 g'fg
T}! ,1PE|[EH{H: §E-"?‘ -
YBEJHUHBAET  JIHAMET]
apenbl M, caegopatenbio, gt
HHTCHCHBHOCTL OTBOJA (00- ¢ 048
HOBJIEHHA) TPYHTOBLIX BO; §E‘,Eu
rapaiTHpyer coxpaie- 3
e NMajgeHus wHanopa B 5%
IJIOCKOCTH JIpeH H TeMm ca- K-
MBIM TIOCTYINIEHHE BOABIOT i g et oo SR

? 4 6 8 1012 1416 18 20 22

BCeit  00J1acTH  ABHXKEHHSA Aacomonsase memdy diescory £, M

nmpH HaJH4uH MOJIHOTO MO/jJ-

opa Hail APCHOH; Pue, 4. Hamencune napamerpa [ B8
YCTpaHACT CO31aBAaEMOC  sanmcumoctit ot KosddumnenTa

BOKPYD Apena)Knuix Tpy6ok  (uasrtpaunn K u nepenaja Hanopa
MOTCHIHANBIOE  ABIKCHHE It ¢ yuwerom HHTEHCUBHOCTH P=
. Ea , y =0,02K+0,0076. '
¢ OOabWIMM  THAPABAHYC
CKHM YKJOHOM;

cnocoOCTBYeT ObICTPOIl pasrpys3ke rpyHTOBLIX BOL Hajl
ApeHolt u coznaet Ooaee OyaronpusTHoe obuiee TeuelHe
(pUJALTPAUHOHHOIO NOTOKA, CONPOBOXKjAaloulerocs ocaabJic-
HHeM cy(@go3un B rpyntax, XapakTepH3VIOUIHXCH  MaJloil
GOUIABTPAILHOHHON YCTOHYHBOCTBIO H CHHXKCHHEM  Mexal-
YeCKOro 3amjennsa jApeHaxubix Junuid. He cuukasn Bax-
HOCTH JIPYIHX NEPEYHCAEHHBIX MNMOJOKHTCILHLIX CTOPOI,
rapaHTHpoBaHHoOe MOCTYIJIEHHE BOALI OT Beeil  obJacTi
JABHZKEHHA B JIOCTATOMHOH Mepe onpeaeasier ueobxou-
MOCTb YCTpoOHCTBA (DHALTPYIOLLEl 3aCHITKH B MaJiONpOHHE-
acMbBlx rpyntax, ocobeuno B 30Hax ¢ HPOJAOJMKHTEdbHBI-
MH OCajlkamH.

I'papuku (puc. 4), nocrpoennvie no sasucumoctu (1)
¢ yueroMm cnenHpuuecknx ocobeHHocTell 30H ¢ NPOA0JI K-
TENbHBIMH OCajJIKaMH, 1l cConocraB/ciiie HX ¢ anaJorudHb-
MH Jaas apyrux son (puc. 3) A0KasbBalOT NpabBHJAbHOCTD
i nedecoobpasinocTs auddepenunpoBaniioro nojixojla K on-
peaeneHuio MEKJAPeHHbLIX PACCTOAHHH B PasiNYHLIX 30HaX
OCYLUEIHsI.
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YIK 631.62

YCTPOWCTBA IIJiI1 HBMEPEHHA I'JlYBUHDbI
MPOMEP3AHHA NOYBOTPYHTOB

9. A, bHUIO®, ganaunar TexHHUCCKHX HAVK
10. I1. JKETAJIEB

CegepHblil HayYHO-UCCACTOBATEALCKIL
HHCTUTYT 2UOPOTEXHUKI U Meauopayul

H. M. HECTEPEHKO, xanauaar Texnuueckux Hayg
Hucruryr Buorceuu Kapeavcroeo pusuarsa AH CCCP

PasputHe MeNHOpallud 3eMeab B CEeBEepPHBIX H CeBepo-
BOCTOUHLIX paiionax Heuepunosemuoii 3ount PCOCP, arak-
ke B Cubupu n na Janbnem Bocroke TpedyeT jieTajibHO-
ro H3y4YeluHsi TelnJoBOro pexXKHMa ocyllaeMblX MNOYBOTPYH-
TOB H, B YaCTHOCTH, INIyOHHLI HX CE30HHOrO NpoMep3aHHA
JJisi 0OOOCHOBAHHA KOHCTPYKIHIA MEJIHOPATHBHLIX CHCTEM,

Buinyckaempiit B HacTosllee Bpemsi Mmep3nomerp J[lauHu-
JIHHA 151 3THX IeJieH MaJlonpH-

rojienl H3-3a HEBBLICOKOH TOYHO-
CTH H3MepeHHi H HeoOXONHMOCTH
YCTPOHCTBA CHENHaJdbHBIX MOCT-
4 KOB Jua obecneueHuss COXPaHHO-
4~ CTH CHeroBoro NOKposa, a onpe-
AeJeHHe raybHHB npoMep3aHHsa
i OypeHHEM COMpAXKEHO ¢ OOMbIIH-
MH 3aTpataMu Tpyaa. B cesAsu ¢
3THM BO3HHKAaeT HeoOXOAMMOCTh
B pa3paboTKe MpOCTHIX, JA0OCTa-
TOYHO TOYHBLIX H HaACKHLIX B K-
CIJIyaTalHH Mep3J0TOMEpOB.
JelcTBHEe NMepBoro MepsJaoTo-
mepa (pue. 1), paspaboTannoro
nabopartopueit CesHHUI'nM u
otaenoMm ruapoJorun  Kapeds-
ckoro ¢puanana AH CCCP, ocho-
.— — BaHO Ha HABJEHHH VBEJHYEHHS
-1 obbeMa BOJALI NPH 3aMep3aHHH
Ha 8,3 % or Hcxoauoro. OH coc-
TOHT H3 NOMellaeMOH B CKBaXKH-
‘ HY, 3aKpbLITOH € 000HX KOHILOB
tjf TpyObl 1, BHYTPH pacrnojomeHa
TpyGKa 2, HHKIHH KOHEl KOTO-

'j'|r|I|l|I||'1'|

Puc. 1. Juakocr-
Hblil MEep3JOTOMEeT].

il S

FENE AN,
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poit coeieH ¢ JerkojleopMupyeMbiM pe3HHOBLUM HAH T1J1a-
cTMaccosbiM OasytonoM 3, a BepXHHH nponyuien uyepes 3a-
rAYWKY B Tpybe M coejHneH ¢ ykasateaem riyGuHbBlL npoMep-
saHus 4, MNpeacTasiaflollHM cobol npospaunyio TpyGKy,
citabkennyio mKaaoit. Tpyba 1 sanoannena sojoii, a rpyOka
2, 6angon 3 N ykazarteab 4 — nezaMmepsalouleit xKiuiKocTblo.
C nosiBACHHEM CJ0H MEp3JOoThl B NOUBE COOTBETCTBYIOLLIHH
eMy cT0/40 BOALI B Tpybe | nmpeppaTHTCA B Jel, YTO BbI3OBET
ERITECHEHHE He3zaMmep3alouled »KHAKocTH u3 Gaajgona 3 n
NOABLEM €€ YPOBHSA B yKasateae 4, 110 wKajle KOToporo npo-
H3BOJUIT OTCUeT rayOHHbl npomepsauns. TpyGa | u tpyGka 2
AOJMHL MMETL JUIHHY, [PeBLIAIOUYI0 MaKCHMaJdbHYIO
rayGHHy npoMep3aHus NOYBOTPYHTOB B TOfl MECTHOCTH,
rae npopoasTt HaMmepenus, wa 20...30 cM, # ObITH H3rO-
TOBJIEHH H3 MaJOTenJONpoOBOAHOrO MaTepHaJa, HampuMmep
naacTmacenl. B Kauectse HeszaMmep3aouleil  KHAKOCTH
MOXHO HCNOAL20BaTh AHTH(PH3, TOPMO3HYIO KHIAKOCTb M
Ap., XeaaTeJbHO ¢ MHHHMAJAbHBIM Kospduuuentom obbem-
HOrO TeMnepaTypHoro pacuwiHpennsi,. 3anojuats Tpyoy 1
MOKHO KakK JAHCTHAJIHPOBAHHOH BOJAOH (MepajoTomep no-
KaxeTr rayOuny npoHHkKHoBeHusi B nouBy naotepmun 0°C),
TaK M BOJIOH, B35ITOH H3 BOAOMEPHOH CKBamHHb HA HC-
CJAEAYEMOM ydacTKe (MEpi3jioTOMEp Aact noxkasaHHsa, Oan3-
KHE K rayOounue npoMepsanus nousbl).

Jas wusrorosaecnuss MepsaoroMepa Hanbo0Jee NPHMEHI-
MBl MaacTMaccoBusle TPYOW € BHYTPEHHHM jHAMETPOM
15...25 MM M TpyOKH HapyXHBIM auametTpom 4...6 mwm.
BuyTpenHui anamerp npospadHoi TpyOKH VKazateas ofl-
PEASNSIOT pacueToM:

a) BLIYHCASIOT MJIOUIAAb TOMNEPEeUHOID CEeYeHHH BHYT-
pPeHHER NOJIOCTH Mep3aJjoToMepa:

o i

Fi=a(dy —dy) /4,
rae dy— BayTpenuuii Amamerp TpyOwl, cm; dz — HAPYHRHBI JAHameTp
TpyOKH ¢ He3laMepaaiollell MUAKOCTHIO, CM;

0) npu MakcHMaabloii raybGuHe npoMmepaanust onpeje-
JSIOT 3Havenue npupawenus odbema 3samepsuied BOJbL:

.ﬁv:u,nﬂ?ﬁF[ .h"mnl, cm3 .

B) paccyuTHLIBAIOT 3HAUeHHE BHYTPEHHEro anamerpa
npo3payHod TpyOKH yKaszaTteJd:

d3= -thﬁ Via Hmn: 0, cMm,
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rae 6 — Mogyae mxamu yeazatend, §=luw/Hmax, KOTOpEI npHIEMa-
10T, HCXOAM U3 HeIACMON AN WKL [y,

Ecan nogobpath TpYOKY Ans yvKaszarTelss ¢ HYXHBLIM
JHAMCTPOM HEBO3MOMKIIO, TO HEODXOAHMO BbLIHC/AHTL pPe-
EJ:_.IIE:I:[}“I{J JWHTITY IHKAJ B

2
l"un::‘jr'il*’r,r’:[da, CM
H pedJibHoe snauertne MOJAYJIH LIKAJbL:

5=4AV/ads Hmax, CM.

YKazarenn MepairoroMmepa MoeT OLITh COBMCLICH €O
cHErOMepHoil peiKoil, ycranasJHBaeMOH Henojadexky or
MepanoToMmepa. B aToM caywae MOAYAbL H JUIHHY LIKAJG
caeayer BubHpaTh ¢ TakuMm pacyetos, 4ToOni nabuaiona-
TeJlb MOTI JIEFKO B3fTh OTCYET, HAXOASICB Ha PACCTOAHHH
1,5...2 ™ or ykasatenast, Bo n30c:KaHHe HapyIUeHHH Clie-
roporo moxposa. Mepasoromep Owia uenwitan B 1978, ..
1981 rr. 8 OIIX CesHHMHWI'uM u Ha arpomereopoJiornye-
ckoit ctanuun Apatutel Mypmanckoit obaactu. Makcu-
MaJjiblible NOrpeliHOCTH N0 CpPaBHeHMI0 ¢ KOHTPOJLHBIMI
zamepaMit rJiyoHusl nposmepszanua  OypeHHEM COCTaBHIH

A6l M3 HeprKaseloulei cra-
Jqi, & B KauecTBe H3MepH-
TE/s — VKasaTelb ¢ HEOHO-

3...5 eMm.
i ez R | 5 i1 ;
[ danriunem Ky [Tpumuun ACHCTBHA BTO
TJ: poro MepaJjioToMepa o0cHO-
: BaH Ha OO0UEeH3BECTHOM
- | CBONCTBE NOUBOrpyHTOB
Nz I] PE3KO VMCHBINATL 3JEKTPO-
g NpoBoOAHOCTD npH npoMep-
=k R |
,l_ it 1 sanuy. B KauectBe jlaTuu-
': KOB HCHOJIb3VIOT 3JEKTPO-
!
1
|

i s ! BLIMH JaMIIOYKaMH, cxeMa
i KOTOpOro npuseieHa (puc.
- 2). B cxeme B 001yIo Uelb
&7 10 srJoueHsl Garapes B, nart-
5 UMKH K, U HeoHOBBIE JaM-
i J.ii: NOYKH, WYHTHPOBAlIHLIE T1e-

808

Puc. 2. Cxema vykazaTtens rayOoHps
MpoMep3annsg ICKTPHUYCCROro  Mep-
3N0TOMETpA:

Jy ..o Ty — HeoOBLE JaMOONEM; ..
Ry == NnepeMenine conporHaienns, 200
kOM; 5 — Gatapesi; B, — BuKAIONATEd ).
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PEMCHHBIMH  CONPOTHBJIE-
nuamn Ry, Rs, Rz u ap. Co-
NPOTHBJEHHS WYHTAa U jaT-
yHKa o0paszyoT JAesHTED
Hanpa:Kenus,  Oaaropaps
yeMy MpiH MaJbpiXx  3naue-




nax Ry (Taablit rpydT) 1Ha Kaxayvio JaMmMnodyky noaaercs
IIHHPH}HCHIIE Doabiue IIHHPHH{EIIHH JaKHranua #®H OHa
saropaercs. [lpun veennuennn conpoTHBiaeHHs (Mep3nbii
rPYHT) nHanpskenne Ha Jamnoukax Oyjaer MeHblue Ha-
npsKeHNnA 3axuranng # ouu racuyt. IlocKoabKy 3Ha-
yernne NeKTPONPOBOAHOCTH H  ero H3aMeleHHe npH mnpo-
MCP3aHHH B PasjHYHBIX TOUBOrPYHTAX pasjIHYHB], IUYH-
THPYIOILEE CONPOTHBJECHHE TNPHHATO MNepeMeHHHIM I
Toro, 4ToObl MOMHO OBLIJIO  YCTAHOBHTL Havalo 3ami-
ratigd B 3daBHCHMOCTH OT H.TIEI{TPDH]]UHU_.'I,H{]ETH Taaoro
rpynTa. HdaTtunkn MOHTHPYIOT napami B THe3jlax Ha njaacr-
vaccoBoit  Tpybe. TenasompoBoanocTs MaTepuana TpYy-
OBl AoJKHa OLIThL HHMKE TEJIONpoOBOJAHOCTH NOYBLL, ¢ TeM
yToOLl BOJIH3H MEp3n0oTOMEpPa e Co3jaBajicsl HCKYCCTBeH-
HBIH TenaoBoil pemum. PaccToaHus MeXay IeKTpoaami
B Kawjaoit nape —05...1,0 cm, a paccrosiuus Mexiay mna-
paMii BHOHpalOT B 3aBHCHMOCTH OT HEODXOAHMOH TOYHOC-
TH H3Mepenuit rayGuHL TPOMEpP3aHHst H € MaKCHMaJbHO
BO3MOXKHOro anavenud, Ko Bcem ajexTpojiam ¢ BHYTpeHHel
CTOPOHBI TpYOHE NPHNAHBAKIOT TOHKHE NPOBO/LA, H30JHPO-
BaHuble JPYr OT JApyra H OT BHelueil cpeaw. llposoja
BLIBOAAT B Pa3zbeM BepXHell uacTH TpyObl.

[Tocae yeranoBkn MepanotoMepa B TPYHT HeoOXOAHMO
OTpery/JnpoBath Yykazateab. Has sroro noabopom 3uaue-
HHI IIYHTHPYIOUINX CONPOTHBACHHH ONpeacasioT MOMEHT
3ax<Hraius HeonoBoil JaMnovykn B Ttajsom rpynre. Mepano-
TOMEP YCTAaHaBJAHBAKT B 3apaHee npoOYpPeHHYIO CKBayKHRY
MEHBIIEro AHaMeTpa ¢ TaKHM pacueTom, YTOOBl 3JEKTpo-
Jibl TJIOTHO NMPHJAEradn K rPyHTY.

Cay6uny npomepsaiusi onpenensior ciaeiaywoiium obpa-
30M: HabawaaTe)Mib NPHCOEAHNACT YKasaTe/ib K pasbemy
Mep3aoToMepa, 3a CUeT 3TOro KamK/lasg Jamnouka ykasa-
TEA BKJOYaeTcss B UENb ¢ COOTBETCTBYIOULEH €H napoi
MCKTPOAOB. 3aropeBlIHECA  JAMMOYKH  NOKaKyT  30HY
TaJ0Oro rpyuTta, a Heropsaimme —— 30HY ME[JEJ]HT[JI.

Mepaaoromep HCHLITHIBAJH B TEUEHHE JABYX JEeT HAa
Youuckoit OMC Munsoaxoza PC®CP. Oun noxkasaa xo-
POWIYIO TOYHOCTb I HAJACKHOCTL B paboTe.
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YK 628.367

O HEKOTOPDBIX TPYJAHOCTAX OBPABOTKH
IKCHNEPHMEHTAJIbHBIX JAHHBbIX

H. B. MHHAEB, kaniniat TexHHuecKHx Hayk

Beaopycerutl opdena Tpydosoze Kpacrozo 3namenu
HAYIRO-UCCALODBATEALCKUE UHCTUTYT MEAUOPAL]IUL
u eodHozo xoaalcrea

[TpoBeaeHHLIH 9KcnepHMEHT B ofuiemM cayuae nosBoisi-
€T TNOJVHHTbD MACCHB HHCEJ. PEE‘.}T.‘]IJTE]T SRCNEPHUMEHTA B
Bie CTPOKH, Tabauubl (Ham Tabaull) uHcea MOMKeT JaTh
HEeNnoJsiHOe mnpejacrtaBJeHne o6 H3yyaemMOM SBJACHHH, CBH3H
1eKYy fIBJEHHSAMH HAH mapaMerpaMmiu, oObluHO Tpedyercs
JansHenwas obpaborka aavHblX, ToJabKO HHOrIa KOHeu-
Hblii Pe3yJibTaT IKCMEPHMEHTA — HEeCKOJIbKO HHCeJl, pacro-
JIOMCHHBIX B ONpPCAC/JICHHOM NOPpAAKe, KOTOpLIE HE Tpﬂﬁ}’-
I0T jAanabHeduren obpaboTkn u uurepnperaunu. KHa sroro,
O/lHAKO, He cJejlyeT, YTO OIbIT IPOCT, a8 pPe3yJbTarT TpH-
BllaJICH, WHOT/la BeCb CMBICJI ONBITA 3aKJ1I04aeTcd B METO-
AHKE €ro npoBCACHHS, a KOHEUHBIH pe3yJbTaT B BHJIE OT-
BCTOB Jia H HET, Tem HE MeEHee [NpPpHpOJHBIE CBf3H, OCO-
OeHHO Te, KOTOpble H3Y4HaloT MeTCA0M MNOJEBOro OMNbITa,
JU3HMETPHYCCKHM, B JIOTKaX ¥ T. J., BecbMa CJOMKHBI H
Gojee YacTolii Pe3yabTaT — HEKOTOPOE YHCAO JAaHHBIX HJAH
MO BAPHAHTHOCTH, MJIH MO BPEMEHH, HJAH 10 KaKoMy-J1HOO
ApyroMmy npusHaky. Eean ne npupaiexkaTth B KauecTBe MpH-
MEpOB OMNLITHLI, NMPOBOJHMBIE B pasjHUHbBIX cdepax HayKH,
a orpanuvHBaTbCH pesyJbTaTaMi TnoJieBbIX H Jabopatop-
HBIX MEJHOPATHBHLIX HCCJAEJ0OBAHHH, TO MOMXHO BBJIEJHTH
HECKOJILKO CJyuaeB, [0CTaTOYHO THIHYHBIX, KOTOpLE Je-
KaT B OCHOBE 3aTPYJAHEHHH, BCTPeMAIOLIHXCS MPH HHTEp-
nperaunn OnNbITHLIX JaHHBIX: 0O0JBLUIONH pa3bpoc TOUEK B
OKPeCcTHOCTH TMpeanoJaraeMoil KPHBOH CBSI3H MeXJy H3y-
YacMBIMH TpH3Hakamu; Ooabwoi npoben Mexay ABYyMA
COCCAHHMH 3aMepaMH; HEIOCTAaTOK TOYEK, KOTOPHE M0O3BO-
JuAH OBl JOCTOBEPHO YCTAHOBHTB XapaKTep KPHUBOJHHE!-
HOH CBA3M (Hanpumep, yrajsiBaemble, HO HEJ0Ka3yeMBbIC
YACTHBIC MAKCHMYMBI H MHHHMYMBI. KPHBOIii); Xapakrep
BO3pacTaHHA HJAH }TEHBEHHE (tl}’IIHLlH]*I HEACEH H3-3a He-
Ooabloro uHcaa onbliToB (Touek Ha rpadmke) B paccMar-
pHBAEMOM JHAaNa30He H3MEHeNHA NpH3HaKa, HeobxoLu-
MOCTh HHTEPMOJIAIMH MEXKAY TOUKAMH 1 3KCTPanoJflHy
no NPH3HAKY yOnBaHHA HJH BoapacTaHus.
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OueBH/1HO, 9TO CYLUIECTBYIOT H apyrue caydan. O6bewm
pudopMalil H YHCAO caydaes YBeJHUYHBAKTCA NpPH pac-
CMOTPEHHH HeCKOJIbKHX mnepeMeHHbix. PaccmoTpum, oamua-
KO, MapHyI0 3aBHCHMOCTb apryMenTa H QYHKUHH.

[Ipu GoapwoM pasbpoce TOUEK CYLIECTBYIOT JBa MYTH
anaan3a. Ilepsniii — nepectpoiika rpaduka, H3MeHAs Mac-
wtab no BeptHKaan. Takoe ckKaTiHe no3poaseT HHOrAa
yJOBHTb OOLLYI0 TEHJEHLUHIO, HO HE bonee. Bropo# nyrth —
pHBJEYEHHE MaTCPHAJIOB HHBIX ONLITOB, ¢ YYeTOM YCJo-
puit Hx nposepeHnd. Jlnsg HeKOTOPLIX NMPHPOJAHBIX ABJEHHH
pecbMa OBICTPO BLIABAAIOT 3aKOH OONBIIHX YHCEa M, He-
cMoTpss Ha Ooabuloil pa3bpoc TOYEK, OTUCTIAHBO NpoOCJe-
JHBAIOT 3akKonoMmepHoctb. M3 Tabauul BeiBECTH 3aKJaIOYe-
HHS B TaKOil CHTYAllHH NPakTHYECKH HEBO3MOMKHO, rpa-
(UK Ke No3BOJNSECT BHAETHL TEHJACHIHH B NapHOH 3aBucH-
MocTH. B HeKOTOpHIX caydasax cJeiyer NOBecTH MNOMCK
obobalownx BeanunH  (aHajormuuulx  uncay Ppyaa,
Pefinoabjaca u Ap.) H B 3aBHCHMOCTH OT HMX 3HaYeHHH Ha-
XOJAHTb HHTEPECYIOUYIO 3aBHCHMOCT.

[Ipu Goabwom npobeae MexAy COCEAHHMH 3aMepamu
HJIH MeJKJY JABYMsI CepHiMH ONBLITOB HCC/eloBaTe/b YOCHK-
JlaeTCsl B HENPaBHJLHOCTH MpeanoJoxkenus, Kotopoe Oblio
3aJI0JKEHO NPH COCTABJCHHH METOJHKH NPOBEJACHHA ONbLITA.
EctecTBeHnoe MOBeACHHE  HCCJACA0BATE/ST — NPOAOAIKCHHE
onpiTa ¢ uenbio 3anoaHeHHs npobena. Muoraa ato  me-
BO3MOXKHO (rojoBOH LUK ONbLITA, €ro YHHKAJbLHOCTb, KO-
HOMHYeCKHe cooOpaxenus n ap.). Toraa caeiyer BoccTa-
HOBHTb HeJOCTalollHe JaHHBE MaTemaTHUecKoii obpabort-
KOH HMEIOUHXCH.

[Ipn oOpaboTke peayabTaTOB HCCJEA0OBAHHH paccMmar-
PHBAIOT JIBA YYacTKa BereTauloHHOro ce30Ha aBTOHOMHO,
C MOMONIbIO OAHONH M ToH Ke (QynkuuH. Ecan dynxkuud
VAOBJCTBOPHTEAbHO aNNPOKCHMHPYET HCXO/Albie  RaHHble
nepsoro (l). u Broporo (Il) yuwactkos, a Kos(pdHUHEHTL
pa3aHyaloTcs He HaMHOro, a IJjasHoe, HMEIOT OAHH H Te
e 3HaKH, TO MOMKHO noJjarath, 4To 3Ta (Pynxkuua Oyjuer
AnnpoKCcHMHUPYIOLIEH.

B kauectBe annpokKcHMHpYOLULeil npeanoaaraioT (QyHK-
LLHIO:

y=a(l+x)? e . (1)

[Tpn x=0 y=a, 10 ectb Ko3pduunenr K=y==0, a npu
c<=0 u b>0 rpadukom dyuxuun 6yaet KpHBas ¢ TOUKOI
MEIECHM}"ME.
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1. 3uavenna Inyq, In{l4-x;), A

MoE 1 ‘:3 3 l
e s (), 105 0, 190 (), 25(0) (), 360
Ingi .. —2;2538 —1,6607 —1,2730 11,0220
In(l+x;) ... 0,69315 1,0986 1,3863 1,60694
« ui=Inygi—bIn{4x:) ... 3.6004 —3,8030 —3,9763 —4,1603
A=lna ... —3,4263 —3.,448 —3,4390 —3,4439

[Tapuble pannsle (X, y) na HccaeayeMoM yuactke |
npusegenst B radauue 1. Jdag suuncaenust kos(dpuumen-
ToB a, b, ¢ pyurkuun (1) npoaorapudpmupyem ee

Inyi=Ina+bIn(l-+x;)+cx;, i=1, 2, 3, 4, (2)
H 0GpasveM caeVIolLee PaBEHCTBO:

Inyg;—bIn(l+x))=cx;+A4, i=1, 2, 3, 4, (3)
raie A=In a — uncho.

B npasoit uwacru pasencTea (3) pacnoaoxkena (QpyHx-
HHA OpsAMOR JHHIH

| y1=A+ex. (4)

HMcenoabkayss TpH paBuocTOAUINe OPAHHATBLL TIPSIMOI J1H-
HHH, MOXKHO 0OpazoBaTh KOHCUHYIO PasHOCTb, PaBHYI0 HY-
ao [1]. Tak, ang Tpex paBHOCTOAHIMX (Xo—X|=X3—Xy=
=Ax, rae Ax —iar usMeHenns nNepeMenioil x;) opAHHAT
KOHCUHAM PA3HOCTER, WJIH HVJIEBAaA Hﬂﬁr{ﬁﬂﬁﬂ]l!lﬂ OpAHHAT
[2], nmeer Bug y, — 2ys+ys=0. Ho opannatel MOryr
ObITL H HEPABHOOTCTOSUIMMH, TO €CTh C NCPEMEHHBLIM 1Ia-
roM Ax, Torga HyJeBbse KOMOHHAIMH OPJHHAT Oyayr 3a-
pucers ot x;. B Ilpunoxennn II npusenenst nyjesuie Kom-
onnHaunn opaunar (PHKO) aas ¢yukomit npssmoit aunmuu
a OpAHHATAX OT Tpex A0 AeBATH. B uacruoctTH, Ha yerhl-
pex opannatax PHKO nmeer suj:

ﬁi'.?.;HHXJ =2y X —YieXie— X e+ yuXun=0, (5}

rae I“:.Tu“—_— [.‘l.',;'-.":u:i; :Y1:|={—E.-T;'E' Xa -]-,1:_:.]‘, .:fn= [—'EI| “|=
'1".1'3‘{'.‘!.'3}_

[lyers x1=1; %2=2y %:3=3; %4=4, Toraa X;;=X1o=1; Xi3=

=4, X|1=3, orciona PHKO craner HKO (1o ects jas pas-
HOOTCTOSILLIX OPANHAT):

31t,ﬂﬂli=2ﬂ[1—Hl:e_qﬂla'!‘gﬂl»i:ﬂ : (6)
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Mcnoaszyem HKO (6) aas poiumpcaenns kodhduimnen-
rop (pynkwun (1), Tak kak nesas wacth vpasuenust (3)
paBia NpaBo#, TO MOJHO, KpoMe paBeHcTBa (4), 3anucarh
caegiyrolee;

y“=ln ﬂ;—b]ﬂ(l']':f;}. {T]

JaMennm Bee 3HavueHus yyq, i=1,2, 3,4 B ypasuennn (6)

npapoil uacTeio pasenctsa (7):
2[Ing; =D In(l4+x)]—[Inyo—bIn(1+x)] —

—4:-[Inys—=bIn(14x3)]+3[Inys—bIn(l+x4)] =0. (8)

3 pasencrsa (8) naxoaum Buipaxenne aas Kosdpgi-
ienTa b:

2In yy—In ya—4in y3+3In gy

b= . (9)

2In(1+x;) —In(l +x2)—4In (1 +x3) =3In(1 +x;)

3uavennsn Iny; n In(l4+x;) npusexens B Tabamnue .
ITo nuMm u ¢dopmyne (9) eruncaeno sHauenne b=195.
Hlanee BLIUHCASAIOT 3HaYeHHA Ky K3 paBenctBa (7) (nATas
crpoka tada. 1). Paeencrso (3) npeobpasoBbiBaloT B cle-
jylouee:;

yi=cxi=A. (10)

B npasoit vactn vpasueuus (7) pacnoioimeHo UHCJIO, TO
ecTb GPyukuus, rpapux KoTopoil — npsmMas, napaJjneibHas
ocu x. laa rakoi ¢pyukuun PHKO npusenenw B Ilpuao-
aenud 1, B yactuoeT na versipex opannartax PHKO nwe-
IOT CJACAVIOULHI BHIL

AL YoiXoi = YorXo1 + Yo Xo2— YosAos— YouXoe =10, (11)
rac .xm = {.T3+I-_3} =3—=0= l. .]E'az -= :TDE = l:.\.'na—-l'!} [4""'1} ==

Api= {.t’a"—Ig:l =J2=],

Orciona noayuaem HKO, tak xak anauenns x pasHo-
OTCTORLILHE:

()
Ay aoi = Yo1 + 3Yo2— 3Yoz— Yos =0, (12)

Tak kak B ypapuenun (10) A=y, — opaunarel npa-
MOI1, napajajenbHOil OCH X, TO BMecTo 4oi, i=1,23 4,
MoJICTaBJsieM JNeByio uacTh pasercrsa (10):

(y11—exy) +3(y12—cx2) — 3 (23— €cx3) —Y14—€xy) =0,
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OTKY/JAa HaxoiHMm (opMmyay aasa onpejaetednss Koddopununen-
Ta C:

i+ 3012 =3y 13—
X+ dxa=3xg— x4

(13)

€=

[Mopcrasass B dopmyay (13) snauenus yy; n x;, i=1,2,
3,4, BEIYHCAHM 3HaueHHe Kos(pduuHeHTa C:

~3,6054 —3-3,803-+3,9763-3+4,1603
1+3.2—3.3—4 ==0,1791.

L=

M3 pasencta (10) naxoaum 3uavenne A=Ina. Cpeanee
snauenue lna=—3,4385, oTKyaa caeayer, 4YTO a=
=e 448 =(0321. HMrak, annpoxkcumupyoulei qQyHKuHen

Gyaer
y=0,0321 (1 4 x)1:25e-0178x (14)

AHaJOrHYHO BBLIYHCJAAIOT 3HauUeHHA KOo3(DDhHILHEHTOB
Gynkuun (1), HO NMOCKOALKY Nponyuiex OJHH y3es HHTep-
noasuun [I] (x2=11), 10 mnenoavsyror PHKO, t0 ectsh
HyJessle KOMOHHAUMH opAnnaT, 3asucsune or x (taba. 2).

2, 3HAUEHHR §; W COOTBETCTBYIOIHE 3HAYCHHA npeobpasoBanuil
a5t peiMHcaeHus Kosdduunentos Gynkuun (1)

H 2
HII:E,I;&?G:T'H::I:I! 1 E 3 1 ‘ a
u 10 12 13 14 15
i 0,61 0,61 0,59 0,57 0,5H
b b —0,4943  0,4943 —0.5276  0.5621 —0.5978
In(1-x/) 93078 25650 2.6391 2.7081  2.7726
i =Iny;—
Zhm(l 4 x)  —4,3300 —4,5082 —4,7501 —4,8950 —35,0340
A=Ina —3.1300 —3.1582 —3.1901 —3.2150 —3.2340

Ha nsitn opannatrax PHKO umeer Bua:

-ﬁl{ffayu=3ynxu — 12X 12— Y1 X3+ YuXu+ Y1sX15=0,
rae Xpy=Xp=Xp=(r—x)=(15~14)=1;
Xyi= (3%, = xs—X3—x3) = (3 10—12—13—15) =—10;
Xo=(=In+x3+xa+x)=(—3-104+12+13+14) =9;

_ 3(—04943) —(—0,4943) — (—0,5276) — 10(—0,5621) +9(—0.5978)

b - — .
3:2,3978—2,5650—2,6391 —10-2,7081 +9-2,7726
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Octanbible Kosdduuuentol Gynkuun (1) HMeOT caemyio-
mue anauenus: c=—0,12, a=0,04135.

Cpasuupas koapduunentsl pyukuun (1), Buaum, uro
3HaKH NpH Bcex KoapuUHeHTax coBmajaloT, a caMH 3Ha-
yena gocratouno 6aH3KH no seauunue abconaioTHoii. Ilo-
9TOMY A5 annpokCHMaluHH OpAKHHAT npHHAMacM (YHK-
unio (1). 3navennsn, neobxojumble AJ51 BHIMHCACHHSA KO3(]-
¢uunentoB Qyukuun (1), npupeaennt B tabauue 3. Ilo-
CKOJIbKY B TalbJiHlle JeBATH YV3J0B HHTEpPNOJfHH, TO HC-
noasayior PHKO na pessatn opaunatax. [loayueus cae-
ayiolle 3Havenus kosapduunentor pyukuun (1):

y=0,0332 (14 x)!:886e—0.161x . (15)

B nocaeaHnux Tpex CcTpokax TabJiHUbl 3 NpHBEAEHbLI 3Haue-
HUA X; U Y, rae y; souncaenst no gopmyae (15). Cpas-
HHBas C HCXOAHBIMH JlaHHBIMH, BHAHM, 4TO COBNajeHHe
3HavYeHHH Xopoluee W HeAOCTAlOWIHE JAaHHbie MOMXKHO BbI-
yHcAnTh no Gopmyae (15).

3. Onpeacaenne 3HANEHHIH AR BuvMcaeHnsn Koahduunenton
pynxuun (1)

i s 1 2 5 4 10

¥i oow 0,108 0,19 0,28 0,36 0,61
Inyi ... —2,2638 —1,6607 —1,2730 —1,0220 —0,4943
In(l14x:) ... 0,6932 1,0986 1,3863 1,6094 2,3979
& no (15) ... 0,104 0,191 0,279 0,363 0611
< 3 b 7 5 9

|
gino (15) ... 0,436 0,49 0,543 0,577 0,60

by e T ' lpodoaxcnue
L 12 13 14 15
By 0,61 0,59 0,57 0,55
i 7 PR —0, 44943 —,5263  —0,5621 —0), 5978
In{l4-x:) ... 2.50600 2,6391 2,7081 2. 7726
ti no (13) ... 0,607 0,594 0,576 (), 504
TR 11 -— — —
iy mo (15) ... 0,613 - - —_—

AnnpokcumMauus opadHar ruaporpada jApeHaxmuoro cro-
Ka BO3MOXHa runep0oaHYecKOH 3aBHCHMOCTbIO y=ax ",
0/HAKO 3Ta NPOCTas 3aBHCHMOCTb BE€CbMA PEAKO AaeT Xo-
pouie pesyabtatel. bosee ruOKHe — ApoOHO-paUHOHAND-
liple PYHKILME, B YaCTHOCTH (PYHKIHI BHJA:

@z X4+ Xy
Y="px+1

(16)
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[Tpuseaem pyunknnio (16) K suay:
yox+y=ax*+a;x+ap - (17]

B aeeoit wactn pasencrsa (17) pacnogsoxen oaun Ko-
s(ppuunent b, a B npaBoit — KBaapaTHuHaa (YHKUHA, NaA
koropoit HKO tperwero nopsaka npuseiens B [lpuioxke-
nun 111

HeBsiTh 3uavennit x; u y; npusegens B Tabanue 4. HKO
3-TO NopsAjAKa HMET BHI

&)
Atiia=06lo1 — a2 — Yas— Yaa— Yo — Yog— 1 13y27 +

+ 203103 — 91 129 = 0. (18)

Bmecto y2; B HKO (18) moacraeum Jepylo 4acTh PaBeHCTBA

(17) n naigem asnavenne xoagduunenrta b:
= (6-2,2—1,6—1,18-087 —064—047—113-0,34 +
. (6-2,2-0— 1 6-1—1,18-2—0,87-3—0,64 :4—0,47-5—
203-0,25—91-0,81)
113-0,34 -6+ 203-0,25-7—91 -n.ia-“ﬂrzﬂ'?‘mﬁ'

4. 3navueHus X;, y; H BbHHCIEHHBIC OPAHHATH (DYHKLLII]
(16°) u (20

4. 3navenun ¥, y; N BHIMHCICHHDBIE OPAWHATH (YyHKUMI
(16') n (20')

it D 1 2 3 1 H 4 6 '

v ... 2,21,61 1,18 0,87 0,64 0,47 0,31 0,25 0,18
gimo (16Y) ... 2,2 1,556 1,136 0,843 0,631 0,472 0,352 0,259 0,187
yoino (20") ... 2,2 1,616 1,186 0,871 0,640 0,470 0,345 0,253 0,186

PagsenctBo (17) npeobGpasyem caeaywouum odpasoMm:
obo3HauaeM JeBYIO 4acTb Yy, TO €cTh Yo=ybx+y , 3aTeMm

o0pasyeM paBeHCTBO
Yo—@zx*=ax+ap (19)

B nepsoit wactit (19) naxoxurcst ypasnenue npaMoi Jiu-
IHH, H BCE PABEHCTBO CTPOHTCH aHajoruuvo (3), rae B npa-
BOH 4aCTH TaKxe PacroJoXeHOo ypaBHenHe npamoil, nosro-
MY Kosthduuuent a; B (19) BHUHCAAIOT TaK¥kKe, KAK aHano-
rudieli Koadduunent B (3), no ucnoansyior HKO na aess-
TI OpjAHHATaXx.

[Toaoxkus B ypapuennn (16) x=0, noayunm Qo= Yuaxe =
=22 BOpoueM @y MOMKHO BbiuncanTts u ¢ nomowsio HKO.
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[Tpu ap=2,2 n b=0,2466 octansibie KoappuunenTor dynk-
unn (16) paBuwbl
0,00775x2*—0,2676x + 2,2

| Y= 0,2466x+ 1 (16)

B Tpertweii crpoke TabGaHUB 4 nNpHBEACHB 311AMCHHS
(PYHKLHH (16") na orpeske 0...8.

Xota japobHo-pannonanbiele (GyHKUHN H, B YaCTHOCTH
piaa (16), aocraToyHo ruGKH AJA8 anMpPOKCHMAaILMH, OAHAKO
B JaHHOM Cay4Yac OHH HMeT E}"l[lEETEEIH[hIﬁ HCJAOCTAaTOK.
Ilpu nekoropom pasbépoce Touek (puc. 2) BbIYHCACHHBIC KO-
(pPHIHCHT MOryT 0Kas3aThesl TaKHMH, UTO rpaduk Qyukx-
uun (16) Oyaer nmepecekaTh och abcuHcC H 3aXOAHTH B
ofsacTh OTpHUATENbHBIX 3HaueHuid y. Ho no duanueckoi
CYUIHOCTH OTPHUATEIbHBIE 3HAYEHHA I HE HMET CMBICTA,
NOCKOJILKY pPaccMaTpHBAIOT MOJAYJN  JAPeHaXKHOr'0 CTOKa.
B cesizn ¢ 3THM caeayeTr HaiTH QYHKIHIO He oduero, a HH-
AUBHAYAJABLIOIO BHAA A4Sl NOJYYEHHBIX JAaHHBIX 3IKCHEpH-
vMenTta. Pyunkius

Yo= ae®* (20)
nmeer rpadHK TONLKO B NoOaoXHTeAbHOH o0aacth y. Tlpu

x=0 H.\l::lit::zg-
IMpuseaem dyukunio (20) x BHAY

In yyo=Ina—>b,x (21)

it o6pasyeM paBeHCTBO
In yoi—bixs=Ina, i=1,2,...,9. (22)

Pasenerso (22) ananornuno (10) u nostomy xosdgu-
et by B ypasuenun (22) BblUNCAAIOT aHAJOTHYHO KO3(-
cnnnenty ¢ B ypasiennu (10), vo ¢ ncnoansosannem HKO
Ha JeBATH opannarax. Bwluncaenioe 3snauenne Kosddu-

unenra by ¢pynkuun (20) pasio by=-—0,309. C uncj0BLIMH
suauenuamn Kospduunentos dynkuna (20) nmeer B
o= 2,2e~0.300% . (20')

B uerpeprtoii cTpoke Tabauubl 4 npusejienn anaucii
Ifoi, BBIMHCAEHHBIe N0 3aBucumocti (207).

Crnejayer OTMETHTb, UTO 3HAUEHHH Yoi, BBIUHCIECHIBIE TIO
sapucuMoct (207), Gosee TOUHO ANMPOKCHMHPYIOT HCXO/1-
HLle JaHHbie, KOppeasuHOHHOC OTHOUIEHHE NpaKkTHYeCKH
paguo eauuuue (0,999). Tem ne menee odbe GyHKIH — 1I
(16"), u (20’) — moryT ObiTb HCNOALIOBANLI IS Onpeje-
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aennst oObema cOpackiBaeMOH BOABI, ONpeAeNeHHsi Mpome-
KYTOUHBIX 3HAUCHHIT (HHTEPNOAALMS) WAH HHBIX IeJed,
TAK KakK JAJS TAKOro poja 3aMepoB TOUYHCCTb OTHOCHTEb-
nHa. Oanako ecaH onpeneasTh HHTEHCHBHOCThH YMEHbIUEHHSA
MOAYJS APEHaXHOro CTOKa OT BpeMeHH, TO HeoOXOAHMO
O6paTth npoH3BOAHYIO MO BpeMeHu f(f=x), U TOoraa (pyHK-
uua (20) npeanoutHTeabHeid, Tak Kak Ha otpeake 0...2
Gyukuua (16’) nmeer cyulectBennoe OTJIHUHE B MPOH3-
BOAHLIX 1o cpasHennio ¢ (20°), Goaee TOUHO anMmpOKCHMH-
PYIOLeH HCXOJHBIE JlAHHBIE.

Haubosnee cnoxuple cayyad marematHuyeckoi obpabor-
KH JaHHBIX T¢, KoTopeie obpasyior rpauk ¢ 4YacTHLIMH
MAKCHMyMaMH H MHHHMYMaMH, HO OHH YacTo H HauOoaee
HHTEPEeCHBI, MOCKOJIbKY, KaK NpPaBjio, ONpeaedsioT HAH ne-
PHOAMYHOCTL $IBJEHHSI, HAH KojebareabHoe 3aTyxaHue
(poapacraunue). [loabop nepHoaHYeCKHX (QYHKUHH B 3ITHX
cayuasx Gosee CHOMEH, HO ¢ TOUKH 3pEHHH TeXHHKH BbI-
yncsaeHusi KoapGHUHEeHTOB OHH He OTANHYAIDTCH OT paccMoT-
PEHHBIX BhILIE CJAyvaes.

MNPHJIOKEHHE 1
PHKO nepsoro nopsaaka Aaa GyHKLWHH
o=a=consl

ﬂf.i..ju ffo (A0 = _I;'uu":m " !fﬂzxm—ﬂnaxm =(),

rae Xo=(—2x1+ %o+ %) ; Xoa=(X3—x); Xes= (X2—X)).

aﬁ:\l”.?\!fu sXoj== ymxm -+ Hn:xng_ymxna— meuq. = (),

rae Xoy=Xopi= (Xa—x3); Xoz=Xpz= (xy—X,).

55.’.35yu.Xa;= o1 X 01— 02X o2 — thoaXoa + o Xor+ thos Xos =0,

rae Xop= (=2x;+x2+x3); Xoz=(ts—x1); Xoa=({xi—x1); Xow= (15—
—X3); Xos=(xi—x2).

(1)

Ar..s YoiXoi= o Xo1—eaXoz— YoaXoa— oeXos + YosXos+ yos Xos =0,
e Xon=(—2x+x2+x3); Xe=(x:—x); Xa=(Xxs—Xit+x:—X);
Xoi=Xoe= {-"-':;—‘.-"-'_1,]:, Xyy== (xg—Xx;).

.f'u"_ii yq,-k'n.- =ﬂ|||X4|1—H¢1xﬂ$+!',l’u.'lxn.'!_!j'ﬂl.xu:—HHLxli&_
= ljog Xoa— o7 Xov =0,




e Xo=(x1—xs); Xop=(vs+Xi—%s—xg); Noz=(x1—X2+4Xi+ X¢);
Xou=(x2—Xxs+2:—x:); Xos=(xi—x2); Xos= (—Xa—X3+2x7),
Kog= [ — X1 —x4+2xs).
Ast s oiXor=ygo1Xo1+ HoaXoz+ YoaXos+ Yo X ot vosXos+ YosX 0s—
— o101 — YosXes=0,
rae Xor=(xs—x3z); Xox=(x:—x); Kos=(xi—x1); Ku=(¥s—x2);
Xos=(xs—Xe); XNoe=(x1—X;5); Xov=(—x2—Xe+2xXs);

Xos= (—x1—x5+2x7).

'I:I = - = = "
As. yoiXoi=yorX 01— yo2Xoa+ YosXos— YoiX oa— YosX o5 YosXos+

+ Yoz Xor— YoaXos — Yoad e =0,
rac Xog=(xo—x3); Xoz=(Xs+xi—x:—x3); Xoa=(—X1—X2+2X);
XKoo= (¥2—2x3+x:); Xos=(xi—x2); XNoe= (Xa—x7); Xor=(¥Xs—xs);
Xog=(—x2—x742%9); Xog=(—X1—Xs +2x3).

das moboro unesaa opauxar

Hoz=— 1o + os—Ho3 S Hon—lon—1

=0.

Xs— X Xi—X3 Xn—Xn—-1

[MPHUJIOKEHHE I
PHKO proporo nopfaika AJ8 JHHEHHOH (yHKLLHH

M= X+

i:'ul‘.‘,?.{'! i Xpi=yuXu—yieX 2+ 113X13=0,
rae .:':1[= [I;—.‘t‘ﬂ; .:{.12: [Ia—.l'l:l: .]{j:i.z {.-"Ii'z'—l'irl .
rls[..g.i yiiXNi=2ynXn—peXi2— Y X s+l =0,
A l’;,zxtg':{x;—.rg]: X!H"'—_‘{_E-\*i‘[_-’:ﬂ‘l‘xi];

XH= [—2I1+I3+I3].
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. ¥ * 7 ’ P
1315..51- yiXvi=yuXn—meXia— X=Xty Xis=0,

e Xy= (-—2:;—.:‘;—{—3.‘::;.}; Xip=(Xs—X3); Xps=(—2X4+X24+X3);

A= (xs—x1); XNis= {H-E.Il-l-.‘:z-’;*-‘-'rl“-ﬂ}.

ﬂufi i il‘:liﬁyi1x1:_§|=x!=—ﬂuxu+ﬂi1-1'14.—!'fl5xl:‘:'_|'ylnrxm=ﬂ.
rie  Xp=(—2x+2x;—4xs+4x6); Xiz=(—X3+X1—Xs+Xs);
Xiy=(—2x1+x2+ Xi—xs+Xe); Xuu=(—2¥14%2+Xs+X5—Xs);
Xis= (=401 + X2+ X3+ Xs+Xe); Xie= (—dxat 22+ xs+X+X5).
Arr guiXv=yuXu—t2Xn—yoaX n=y X+ yisXi— Xt
+ s X1 =0,

I Xus=({=3x:i4+3x:—0xs+5x7); Xiz= (—Xi+Xs—Xo+X1);

Xia= (—Xi+Xs—xe+x:); Xuu= (—3xs L xa+x3+25—Xg+X7);

Xis=(—=3x1+Xa+xs+ 2+ x6—x7); XNie= (—HXs+ X2+ X3+ X+ Xs+X7);

Xiz= (—5x1+ Xot+Xa+ X+ X5+ X).

-’f‘if::.!} !J!!Xli ’:Ifllxll‘—ﬂilez— yu-":u_ylnxu—ym}fu-l-ymxm—*
— i3 X 1111 X =0,

rae Xig=(—4x%s +4x6—06X7+6X5); Xja= (—Xs + Xe— X1+ Xa);:

Xia=(—xs+xe—x7+xs); Xu=(—xs+xe—X1+%); Xou=(—401+
xatxat it xe—rx+x5);  Nie=(—4x1+ X2+ X5+ N+ X5+ X7—Xs);

Xp=(—bxi+x2+xa+xi+x3+Xe+Xs); Xig=(—6x3+
. + X3+ X3+ X+ X5+ Xet+ X7).

2
ﬁ';.fuyn iXpi=puXn—yXp—yuXs—
' Yy X=X is— e X+ s Xin—
—yu-\',u + ymxla= 0,

rie Xi= (—5xs+5x5—Txs—Tx0); Xiz= (—Xe+X7—Xs-+Xs);

Xia= (—xs+X1—xs+x); Xuu=(—Xe+X7—Xs+x9), Xis=(—Xs+
+xr—xg+xg);  Xe=(—5x¥i+x2+ X+ Xt Xs+ X5+
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+x)7 Xigp=(—0x1+Xa+xa+t Xt Xs+Xe+Xs—Xn); A= (—T¥1+
+Xat+Xat Xt X Xet X+ X)), Ap=(—Txi+x2+x3-+ 2+
+ X5+ Xo+ X7+ Xs).

, (PHIOKEHHE 111
HEKO TpeThero nopaika s (pynkikig

Ha=sX=+ X+ ap
AR PABHOCTOAULHX Y3103 HNTCPHOASILHH
Xa—Xi=Ng—XNa= c.=Xy—Xpn_t1=AXx=consl)

(3)
At Hoi=Yar—3aa+ 32— Yar =0,

(3}
Ay,.5 2 =EH:1'—H::— Oiyaa+ 13_!}-.1-1 — 5y35=ﬂ.

{d)

Mo tini=30n—Uaa— a3 —21y2s + 34 y2s— 14 i126=0,

()

Aia ar=Adyn—tza—gra— Yra— 4 yas+ T0y26— 30423 =0,

(4) ;
Ai.s Y2i=0ya1— lfra—Yaa— Yos— Yas—T | yag + 125127 — 55425 =0.

r'.” s
Aio Yzi=01ta1—lazs—tjaa— ffai— Yas—Yaa— 11 3027 + 203 ¢26— 91 2o =0,
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Moerosciut opdena Tpydosozo Kpacnozo 3named
cudpoMeopaTusHbli URCTUTYT

Boapocmuii B nocaejiiyge rojbl HHTEPEC K MaTeMaTH4e-
CKOMY ONMHCAHNIO PasHooOpa3HbIX MPOLECCOB W ABJCHHH BO
Beex 00JacTAX NPHKAAAHBIX HAYK CHOCOOCTBYeT Pacnpoct-
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PaHEHHIO MatTeMaTHYeCKHX MCTOIAOB HecaeloBaHuil B CeJlb-
CKOXo3stiicTBennbIx Meanopauusx. [lepexon ot mennopauni
YHCTO BOJAHBIX K KOMIJIEKCHOMY peryJiHpoOBaHHIO MHOIHX
(haKTOpOB JKH3HH pacTeHHi TpeGyeT HHBLIX COOTHOLICHHIL
MeX 1y PACUETHBIMH METOAAMH H HAaTYPHBIMH Ha0JI0ACHHS-
M. Mcnosab3oBaHue H3MEPHTEJNbHBIX 3KCMEPHMEHTOB JLs
«JIOBOJKH» TOBBIX MeJIHOPATHBHEIX OOBEKTOB CTAHOBHTCH
HerpHeMJeMbIM H3-33 3HAUYHTEJABHOrO poOCTa MaTepHallb-
HBIX 3aTpaT H Bpemedd. OpraHuszauHonHble H TeXHHUCCKHE
TPYAHOCTH, CBfi3aHHLIe ¢ OOJbIIOH Pa3sdpOCaHHOCTbIO Me-
JHOPATHBHLIX 00BEKTOB H pasHooOpa3sHeM NpPHPOLHO-KJIH-
MATHYECKHX YCJOBHH, BbIJIBHTAlOT Ha MEpBHIT nuaaH He
TOJNLKO HEOOXOAHMOCThL pelleHHs 3ajay, CBA3aHHBIX C MO-
BbllLeHHEeM TOUYHOCTH H3BCCTHHIX pacCHCTOB H JHAYHTECJIbHBIM
pacliHpeHHeM Kpyra BONPOCOB, pellaeMblX pacHeTHBIMH Me-
TOJAAMH, a Takie oboralleHHe apceHaJsa pacueTibix Me-
TOLOUB.

B uacrosilee BpeMms, MO-BHAHMOMY, HET HH OJAHOH OT-
pacau 3Havenuii, rae Obl He NBITAJHCh 3aHHMATbCA MoOJie-
aupoBanuem. HecmoTpa ma Bce TPYAHOCTH, CBA3aHHBIE C
MOJACJHPOBAHHEM, HHTEpec K 3ITOMY MeETOAY BCeoOULHil.
B 3Toil cBA3N CJAGAYET OCTAHOBHTbCH Ha paAge o0LlEMeTO-
AOJOrHYECKHX BOMNPOCOB MOAENHPOBAHHA H MOJEILHBIX JKC-
NnepuMcHTOB,

CJl0BO «MOje/ib» [epBOHAUAJbLHO ynoTpebisan B 3HA-
yeHuH oOpasla HAH BellH, HMeIoWeH CXOACTBO C JAPYTHM
ob6pasuomM Hau Bemblo. Mwmenno 310 3HauenHe CJa0Ba
«MOJleJIb» TOCJYMKHJIO OCHOBAaHMEM  JUIA  HCNOJL30BaHHA
3TOTO TEPMHHA B HaAYKe.

[Tox mojgenbio B IWHPOKOM CMBICA€ MOHHMAETCH MbIC-
JEeHHO HJH NpakKTHUYECKH co3jlaHHasi CTPYKTYypa, BOCIPOM3-
BOJAALLAS AEHCTBUTEJLHOCTh B YNPOILEHHOH CXEMaTH3HPO-
BAHHOH HJHM HA€a/NH3HPOBAHHOH, a B psnje cayuyacB H Ha-
rasijgaHol (opme, Bonpoc sakawoyaercd JHUWL B TOM, Ha-
CKOJIbKO KOHKpEeTHbie MOjean oTpazxawT O0beKTHBHBIC
cBoOiicTBa MojeaHpyeMoro obbekrta, npouecca, sisjacHiug. B
Apyrom cMblciie MNOHHMAaETCH TE‘,PMHH «MOJCJIb®, ROrdd TpC-
GyeTca H3Y4HTh HEKOTOPYK o0jacThb siBJEHHI € NOMOLLLIO
Apyrux, Gosee H3y4YCUNBIX, MPHBLIYHLIX, HarasaHeX. [1pH-
MEPOM 3TOMY MOXKeT OLITh HCNOJb30BaHHE METOJA0B TCOPHH
TENJAONPOBOAHOCTH /I MOJAYHEeHHS HEKOTOPHIX  pPelicHHH
3ajla4 QUALTPALUH, METOAOB 3JIEKTPOTH/JPOAHHAMHYECKOH
H rHJApaBJHUYCCKOH aHaJOruil B rHAPOreoJoruid H MeJjHopa-
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HHAX. ITO NMOHATHE MOAEJH JaJeKO OTJHYHO OT NOHATHA
MOJICAH KAK TEOPHH WJIN OINHCANHSI.

B noboM cayyae noja Mojaenblo nowumaercs aubo KoH-
KpeTHblit 06pa3s nsyuaemMoro o6bekra, aubo Apyroi o6bEKT,
CcXOAHBIH ¢ H3yuyaemulM. B 3TOM cmeicie Mojens He TeopHsH,
a TO 4TO OIHCHIBAETCA TEOpPHeil.

HanbGosee nmnoanoe  onpejesieHHe  Mojead  JaHo
B. A. lllropdom: noa moaenbo MOHHMAaETCHA Takas Mblc-
JeHio npejacrasiaseMas U MaTepHaabHO peaJiH3yeMas CHC-
TeMa, Kotopas, otofpakas HAH BOCNPOH3BOAS OOBLEKT HC-
crejoBanus, cnocofHa 3amellath €ro Tak, HTO ee H3yde-
HHe jgaetr Ham Hosyw HHbopmaumio od 3atom obvekre. B
TAKOM OMNpejAeJeHHH MOJe/lb HMeeT cojepiKaTe/blblii H Mo-
3HABaTeJIbHBIH Xapakrep.

Ocob60 caeayer OCTAHOBHTBLCA Ha MOHATHH «MaTeMaTH-
yeckas MOJleNb», NrpaiolleM 3HAYHTEeJbHVIO pOJb B COB-
peMennbiX HccaemoBaHusx. Kak mpaBuio, B Ce/bCKOXO-
3AHCTBEHHBLIX MENHOPALUHAX TEePMHH «MATEMATHUECKAst MO-
Jeab» NOHUMaeTcsl KakK COBOKYMHOCTh MAaTeMaTHYECKOro
onucawus (TO ecTh HCMOJb30OBaHHE CPEACTB H METOMLOB Ma-
TEMaTHKH) peajbHBX OOBEKTOBR H METOAO0B HCNOJb30BAHHS
ITOr0 ONHCAHHA AJ8 MX HCCJej0BaHHsA. 3TO NOHHMaHHe He
OTJHYaeTCHd OT AaHHOTO BbIle 00LIeMeTo/0J0HYeCKoro on-
peapenacHus mopean. C apyroit croponnl, TéM e TEPMHHOM
obo3anayaeTcs MaTepHaibHas MOJeNb, HMHTHpYIOUlasa TMpo-
ece Apyrod (H3HYECKOH MPHPOALI, HO OMNHChBaeMas Of-
HHMH H TeMH JKe ypaBHCHHAMH. IKCHepuMeHTallbHLIE YyC-
TAHOBKH MOJEJHPOBAaHHH, OCHOBaHHLIE Ha OTMEUYEHHOM
NpHHUHNE, HasbBaloT adajoroBbiMH. OgHako cyThL aHajo-
HH — H30MOPGH3IM MaTEeMaTHYeCKOro OMHCaHHA MPOUECCOB,
H NO3TOMY OHM OTHOCATCA K MaTeMaTHYECKHM MOJAEAAM.

B 3aBucumocTH OT cnocobBoB H CPeACTB  MOCTPOCHHA
MOjenell X MOXHO pasie/nTh Ha JABa KJjacca: MaTepH-
aJibHble, BEIeCTBEHHbIC H HjeaibHLIe, MBICAEHIILIE, YMO3DH-
Tenblbie. K nepBoMy Kaaccy OTHOCATCS BCEBO3MOMKHBEIE MO-
JeJIH, CcO3/laHHble YeJOBEKOM M BOIJIOUIEHHBIC B pasJiny-
HHIX MarepHajax, NnoJax M JPYrHX MaTepHaibHBLIX npen-
METax, NO3BOJAIOIWHX HMHTHPOBATL H 3aMellaTh pealibHbE
O0LEKTHl HAY4YHBLIX HJH TMPOH3BOJACTBEHHBIX 3KCMEepHMEH-
TOB. YCJOBHO 3TOT KJacc MojeJell MOMKHO pasjieHTb Ha
Ase rpynnsl., Has nepsoil rpynnel XapakTtepHa aHaJorus
B JHHaAMHKe H OMHCAaHHW npoueccoB. Bropas rpynna xa-
pakTepuayeTcda aHanorueil B pyHKUHONAIbLIOM HAa3HAUEHHH
Il CTPYKTYpPe O0BEKTOB H MOJCIH,
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B cenbCKOXO03AHCTBEHNLIX MeEJHOpaluax ocodyio poJb
nprHobperaoT HeeAe 0BaAHN KOMIUICKCHOTO XapakTepa, rje
Baj{HOoe 3HauyeHHe HMECT H3y4YeHHe CTPYKTYpL  OOJbIIHX
00BbeKTOB H (YHKUHOHAJIBHBIX CBA3EH MEMY OTACJAbHBIMI
noaobeeKTaMi, B H3yueHuu CTPYKTYPbl H QYHKUHOHANBHBIX
CBSizell B HACTOALLEC BpPEeMs IIHPOKO HCTMOAbL3VIOT METOb
TEOPHH CHCTEM H CHCTEMHOrO anajinsa, HO TCOpPeTHUECKoe
peLieHHE LEJ0ro psijaa BONPOCOB elle HeBO3IMOKHO. Kak u
B JIPYLHX cJayuyasix, 3/ech IIHPOKO HCHOJAL3YIOT 3KCIEePH-
MEHT H MOje/JHPOBaHHE.

[1pu MozeaupoBanuy Takux oObeKTOB 3HaueHue npija-
0T YiKe He (PH3HYeCKOH M MaTeMaTHUYCCKOH anajorusim, a
JaBHBLIM 00pa3oM CTPYKTYpPe CBA3CH, HX (YHKUHOHAJLUBIM
HasHauYeHHAM H (PYHKUHAM OTAEAbHBIX NOAOODBEKTOB. 3/1€Ch
NPHHLHNMHAALIIO HecyllecTBeHHa (H3HuecKasa Npupojia CBH-
3eil U nojobbeKTa, HX pasmepnl M T. n. Baxuoi ocraered
anaJyioruss B crpoeHHn M (PYHKUMOHHPOBAHHM  MOJEan M
OpHIrHHAaMNa.

Hpyroit 6oblIol Kjaace MojaencH — uiacadblble, MLIC-
JEHHHE, [nasHoe rHOCEOJOTHUECKOE OTJiHYHe MarTcpHalb-
HBIX M HAeaNbHBIX MoJeeli TO, YTO MaTepuanbHbie MOje-
JH CYIICCTBYIOT O0LEKTHBHO H B 9TOM CMBLIC/IE CYLIECTBYIOT
He3aBHCHMO OT 4eJIOBEKa, XOT# M co3aansl UM, acanvnbie
MOJIGJIH TaKMKe PesyJabTarT VYMCTBEHHOH AeATEeNbLHOCTH, 10
BhIpasaelbl OHHU He B MaTepHaJJdax, a JHIBE OTpaKclhl Ha
MaTepHanax B BHAE PHCYHKOB, 4YepTeiKel, 3HaKoB 00DLekK-
TOB, B LeJOM MAaTepHalbHBIX. TeM He MeHee 3TH MOjeid
AeHcTRYIOT Onarofgapst MBICACHHBIM ONEpalHaM, KOTOpble
COBeEpIaeT HaJl HHMH HEJNOBCK B npouecce HX CO3JdalHz,
npeoOpasoBaHus H H3yuyenus. Pabdota 3THX Mojeneil onpe-
aeqasierca paboTol uenOBeMECKOH MBICAH, BoOGparkenHeM,
¢hanTasuelt, NnaMATLIO M HAYYHBIM 3HAHUCM.

H,[E,EEJ]I:HhIE MBICJIEHHBIE MOAEIH MOMHO pPasjCjaHTh HA
JBe TPYNNLl: HKOHHUECKHe — o0paslule H 31aKoBele, Takike
MOrYT OBITH CMelllaHHLIe MOJE]H, coveTalouie CBOHCTBA
neppoilt U BTOpOH Tpynm K HKOHHUECKHM MOJEJNAM OTHO-
CAT MOJeJH 3aMeNnbl aTOMOB WIapaMH; YIOPYIHX CHJI npy-
JKHHAMH, TIOHATH TPpaCcKTOPHN, BHXPH HJIH BI-II}']EH-HI"I
TPYOKH B THAPO- H aspomexanHmke H T. A. Oanako ecay
BCe IlepeuHcaeHHble O0BEKTh CO3/1aHbl MAaTEpHAJbIO, TO
CCTh MOJIEKYJ/1a Npeiacrtap/acHa MarepuaJbHbIMH LIapaMd o
CBA3H €€ Cjle/laHBl B BHje CcTepiKHeil, To 3T0 yiKe Oyier
MarepHaabHas Mogeab MoJgekyaw. Maobpamenne c¢  Ha
OymMare — HKOHHYCCKAH MOJeNb,
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31naK — OCHOBHOIl 3JeMeHT BCAKOI 31HaKOBOH CHCTEMDI,
B TOM HHCAE H CHeldHaJdbilblXx [])ﬁ}'}hiEJ[I-[E(]EHIHIIHT{ A3bIKOB
paykn, Ilpu nepexoae K 31aKOBBIM MOJEJSIM YPOBEHL Ha-
rasiHOCTH, 00pa3nocTH CYUIECTBENHO MEHfieTcs, TakK Kak
OCHOBHBLIC MEPTHI ananoriu BBIPE}HE}DTCH B DHPEHEHEHHHK
anaKax, Mopoil He CTOME MOHATHHIX, KaK B HKOHHUECKHX
mojgeasx. TlpuMmepom MoOryTr cayKutThk Miorme MareMaTtHue-
CKHE H XHMHUECKHEe (DOPMYALL, TOHSTHBIE TOJABKO CneuHa-
gqicram. B 9TOM cMmBIcae 3unakoBble Monenn neobpasnnl B
Il|'JHI'I.'1U]"=1 IMMOIMHUMAaAHIH 2TOTrO CHNOBa, XOTH OHH SBISMIOTCH 00-
pazoM HeKoToporo opurunaga. B 3Toil cBsian mem iy 3Ha-
KOBLIMH H HKOHHYECKHMH MOJAECJAMH HeT raydokoro pas-
JUUUS, W MOMHO 3aMeTHTb, YTO TPYyINa 3HAKOBBEIX MOje-
Jei — 1o CYUIeCTBY MHOMKECTBO MOJACJACH, BKJAKYAIOUIHX H
oOpasnbic Mojaean. OcHOBHOe HX pasjuuHe JHllb B YpOB-
e HarJdsinocTi, Ho He B obmwnoctH. K 3Hakoso-ob6pasHbIM
MOJIEJSM  OOBIMHO OTHOCAT  HEPTEXKH, Tonorpaguyeckie
KapThl, CTPYKTYPHBE (OPMVJIbL H T. .

Cpean anaxkopbix mojaened ocoboe Mo BaKHOCTH MECTO
saipMaloT Martemarnueckne mojaeau. llo cyuwecrBy pasau-
HHE MATEMATHUYECKOMH MOJLEJH, UIIIIEbIEHED[LI,EfI 00 LeKT Hed
3LIKE MATEMAaTHKH, OT TEOpPHH ONpelefsieTess HUX THOCeo-
aornuecknMu dyukunami. Ecan Teopus — cuctema 00Bek-
THBHO HCTMHHOIO 3HaHUS, TO MOJAEAbL JAWIUL NYThH AJA €ro
MOJAYHUCHHHA.

Cnocodbl M MeTOAbB MNOCTPOCHHS MATCMATHYECKHX MO-
Aedaell H TeopHH MpaKTHUECKH COBMAajaloT, UTO YKa3bLiBaer
Ha TJaBHYK OCODEHHOCTL MaTeMaTHYECKHX Mojened — ru-
noteTHuUHoCThb. Ilocrpoenne MaremMaTHYECKHX MoOJjedneil Be-
JleTesl, Kak NpaBwio, HCXOAA H3 THIIOTE3, NPeinoJioKeHHH
u T. A. Ecan pokasano, uto marteMaTHuecKas Mojeldb aje-
KBATHO OTpaz<aeT MOjlelHpyeMulil 00beKT, MaTeMaTHYeCcKan
MOJeNE ¢ YYeTOM €e THINOTeTHUYCCKOH TNpHpoALl naudogee
JErKO 13 BCEX KJaccOB MOJeNed npespaltaercs B TeOpHIO.
AJleKBaTHaA MaTeMaTHyeckas Mojeab o00Jajaer BeemH
NPpH3NAKAMH TCOPUH, TAK KaK HCCICL0BATE]L, HCHOJL3YHA
MATEMATHYECKYIO MO/LCAB, MOMKET NpeiCKa3biBATh HEH3BE-
CTHble (QAakKkThl, COCTABAATL INPOTHO3bl, OOBACHATL (aKThl,
OnHako 3To CXOJACTBO OTHOCHTCH TOJBKO K MNpoOBEpPEHHLIM
MOJeJAM.

MaremaTnueckas MoJleJib, 3aMeutaonias o0beKT, HCTHH-
HAa He MOTOMY, YTO OHA MOJy4HeHa JOrHYCCKH, — OHa HC-
THHHA TOJLKO B TOM cCJayuae, ecaH oOTpakaer JIeHCTBH-
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TCJLBHOCTh, HTO MNPHAMO HJIH KOCBEHHO MOMKCT DLIThH JAORKa3d-
HO sKcnepuMeHTanbHO. Jlpyras noarpynna, KOTOpYylo MOK-
HO BBIJACJAHTH B 3HAKOBLIX MOMEISIX, — 3TO 3SMMHPHYECKHE
Mojaenn n dopmyas., CoppeMennble MaTeMaTHYecKHe H cra-
THCTHUECKHE MeTOAbl 00paboTKH 3KCNepHMEHTaJbHBIX jAdH-
HBEIX OOBIYMHO AT BO3MOMKHOCTL NMOJAYYHTL 3HAKOBOE OT-
paxenHe 00beKTa B BHIAE 3MNHPHYCCKOH (GOpMYJbl, KOTO-
pasi HCTHHHO oTpa)Kaet o0beKT, HO He siBasgercs abcodioT-
HOH, TaK KakK He ondpaerca Ha (QyHaaMeHTaabHble 3Ha-
Husl, Imnupuyeckas (opmyna He BCKpbIBaeT CYLIHOCTH
ABJEHHH, NPHYHH HAJHYHS HMEHHO 9TOMH, a He JPYroil cBi-
3H, a KOHCTaTHpyeT B3aHMOCBs3H (DaKTOB, MOJYHUEHHBIX B
skcnepumente. Oanako, SBIAACL 3HAKOBBIM  3aMelleHHeM
pealbHO CYIUECTBYIOLULHX OOBEKTOB H 00/1a1ast HHTEPNOJH-
PYIOUWHMH, & B pAge CJYUYaeB H 3KCTPONOJHPYIOLULIHMH CBOH-
CTBAMH, 3IMnupuueckas Qopmy.aa spBjasieTcs Mo onpejese-
HHIO MOJeJibio, oToDpaKaoeil H 3aMeHsIouel ¢ HeKOTOo-
POl TOYHOCTBIO HNEHCTBHTENbHBIH OOBLEKT.

Haunbonee caomuble MaTeMaTHUYECKHE H 3MIHPHYCCKHE
MOJEJNH MOraH Obl OCTATLCHA THIIOTE30H NPH YCIOBHH OT-
CYTCTBHH UHCJAECHHOrO MO/IeJHPOBAHHA W 3KcnepumenTa, Ec-
JIH B HeJaJIeKOM NpOLIJOM HEKOTOPbleé MbICJEGHHLIE MOje-
JIH TIPEJCTABAANH JHIIb Y3KOTEOPETHYCCKHI MHTEpec, TO B
HacTosAllee BpeMsi OHH CTaJH ,ﬂ.Eif'lETBEHHbIM CPeACTBOM
HeeaeaoBanus Onaronapsa co3lanHio HOBBIX BHIYHCJAHTC/b-
HbIX CPCACTB H YHCJACHHBIX METOJ0B pPeLUCHHSR PaszJHUHBLIX
maTtemMaTHueckux 3anad. McnonbioBanue BHIMHCAHTEABHOMN
TEXHHKH BO MHOTOM COJH3HJI0 HKOHHYECKHE H  3HaKoBble
MOJeJIH.

B. A. llItogp¢ ormeuaer, uto kKaaccupukaung Mojaeneii
MOMxKeT ObiTh fogee NMOAHOH, ecaH yyecTb OOMIHOCTL MoOje-
.T[Eﬁ. TO €CTh pa3JHyHe MCHKIY obLIHM H YAaCTHbLIM, JHHA-
MHUYECKHMH H CTATHCTHHUECKHMH MOACIAAMH, HENPCPBIBHEIMH
H JAHCKPeTHBIMH, AeTePMHHHPOBAHHLIMH H CTOXACTHYECKHMH
MOJLEJISIMH,

BaxHeiiaa ocobeHHOCThL MoOJlejel — HX  HCCJepoBa-
TeJbCKasg (PYHKLHA, TO €CTh MOJAEJb BHICTVIAET KaK cpel-
CTBO HccaepoBaHuil. MaTepuanbHble H MBICTEHHBIE MOjie-
JIH, BOCIPOHIBOAS M OTpaxKas OJHH H Te Ke 00beKThbl, MO-
ryT ObLITb COBEpPLICHHO Pas3jH4YHLIMH B 3aBHCHMOCTH OT Xa-
pakTepa HayuHoH JesiTeJIbHOCTH 3KcnepuMenratopa. lloct-
poeHHe KW HCNOJb30BAHHE MaTepHAJBbHBIX Mojeneil MoKer
ObITb OTHECEHO K NpPaKTHUEeCKOll AesiTeJIbHOCTH, B TO Bpe-
M5 KaK ONEepHpPOBAHHE MBICACHHBIMH MOAGJSMH — JEeMeHT
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MBICJIEHHOH, TO eCTh TeopeTHueckoil, pesitenbHocTH. [TosTto-
My Hapsily ¢ MOHATHEM <«3KCMePHMEHT 3SMIOHPHYECKOro
YPOBHA MO3HAHHA» MOXKHO BBHIIAEJHThH ¢MBICJICHHBIH 3KCIEPH-
MEHT TEeOPeTHYeCKOro YpPOBHSI TO3HaHHA®», 37echk TaKiKe
noa#cibl GblTh OCHOBHBIE 3JIEMEHTHI 3KCNEepPHMEHTa:  [M03-
HaloIHi 00BeKT — cpPeACcTBa MO3HAHHA — 00'BEKT NO3IHAHHA,
OpHAKO MEeTOAbl HCNOJIb30BAHHA MAaTepHAJbHBIX H MBICJEH-
HEIX MOJE/NeH KaK CPeiCTB 3KCIEePHMEHTAAbHOTO H3YUeHHS
pea/iblibiXx 00beKTOB pasauuusl. [Ipexae Bcero ecth oGuiee
OoTJHMHE MOICABHOTO IKCNEPHMEHTA OT 3KCIOepHMelTa 3M-
NUPHULCKOrO YpoBHsA no3nanud. Ecaun o6uuHO cpeacTsa no-
JHAHHA HalpaeJeHB NMPpAMO HAa 00BeKT HCEﬂE,I[DBEHHﬁ, TO B
MOJEALHOM 3IKCNCPHMEHTE OHH HanpabJieHbl HAa  MOJedb,
aamemaonyo ob6bsekr. [lostomy poab Mojgenn B 3KCNepH-
MeHTe H3yucHHS ABosika. Mojenb —3to u 00BEKT, H cpej-
CTBa H3VHCHHA, TdK KaK €€ HCNOJhR30BAHHE HANMpaBJeHO Ha
nosHaHue oObeKTa. PaKTHUECKH KaXblit 00bLeKT Hecaeno-
BaHHA HaXOOHTCA B ONpeaeJIeHHBIX YCJOBHsX, H Tpebyer-
cfl MOJCAHPOBAaHIE ITHX YCHOBHH.

B obuwem caydae cxema MOJAEJNHPOBaHHS NpeACTaBJeHa
Ha pHCYHKe 1,

OcnoBHOE AOCTOMHCTBO MOJEJBHOIO 3KCHEPHMEHTA —
npejcTaBigemMas BO3IMOXHOCTD MOJAEAHPOBAHHS H H3yUe-
HHSI MHOXKECTBA PasJHYHBIX CHTYallHi, KOTOpPLIE Ha peaib-
HBIX O0BEKTaX MOTYT BCTPETHTHCHA TOJNLKO B GyayuieM HJIH
MOSIBHTLCH 3a CcUeT UeJIeHaNpaBieHHOro BO3JEiCTBHA  4e-
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Pue. 1. O6ugas cxeMma MOACJAHPOBAHNS:
1 — oOWYHLIA SKcmepuMenT; O — MOACALHLIR SKCNEPUMCHT: I — 3xkcne WMMECHTATOP;
S0 — sKcnepuMenTaaLiue cpeacrsa; O — obwekT; V= yraowsus: .:'I-Hﬂ'-—- MO

obbexta; MY — moaens yeaosuil.
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noeka. B 3Toil csasn ocofenHo BarKHO OTMETHTh MPOTrHOC-
THUYeCKHEe¢ MOoJeJH, TAK K4dK B 3TOM cayiuace MU;*J,E.!lhIIhIﬁ
KCNEPHMENHT — €JIHHCTBEHHO Bo3Moxuuil. Ia peannnowm
00beKTe MNPOTHOCTHYCCKYI0 HHDOPMALII0 NOAYVHaATL TNpak-
THUYECKH HEBO3MOMKHO MJH [0 KpaHHEH Mepe TPYIOeMKO H
TPpeOYIOTCST 3HAYHTEJLHLIE 3aTPAaThl BPEMEHH H CPEICTB.

rDBG]}H 0 MOACNBHOM 2KCICPHMCHTC, HeJbk3d HE OCTAa-
HOBHTBHLCHA H Ha [JH,[LE HELOCTATKOB, MNPHCYLUIMX TOMY cpej-
CTBY nosHauus. DBo-nepshlX, eCcTh TCOPETHYCCKOE CBA3VIO-
LIEC 3BCHO MEXAY MOJeabI0 H O0LCKTOM. 3T0 3BCHO onpe-
JeJideT ajJeKBaTHOCTh MOJACJAH peaJibHOMY Uﬁ']:NE‘.I'E"I‘}F+ Mmen-
HO 3TO ABJSAECTCHA HCTOUHHKOM OIIMOOK H CHHJKAaeT A0Kasa-
TCABHYIO crocobHoCTh MOACABHOTO 3KCOCPHMCHTA. Bo-BTO-
PBEIX, HNPpH HCHOJLIOBAHHH CJOMHBIX MU,-'JLE.J'IEfl BOZHHUKAIOT
TPYAHOCTH TEXHHHYECKOro HAH TCOPETHYECKOro XapakTtepa,
T[]Eﬁ}?m]llﬂﬂ BBOJIHTE HOBBIE OrpaHH4YCHIA, KOTOPpLIe HE. CJe-
AYIOT H3 TCOPECTHYECKOI'O 0DOCHOBAHNA MOJIEJN.

[Io3TOMY OCHOBHBIMH COCTABHBIMH 4YacTSMH MOJAEJLHOTO
IKCNepHMCHTA ABJAAIOTCH. MCTOALI obocHOBaHKUA BO3MONK-
HOCTH 3KCTPanoddiliHy JaHHEIX SKCHEPHMCHTOB Ha {}ﬁ‘bEH’E*;
HCcaenoBaHHe YYBCTBHTEJNbHOH YCTOHUHBOCTH CaMOH MoOJe-
an. ObocHoBalHe BO3MOMKHOCTH NepeHeCCHHA Pe3yJaAbTaTOB
MOACJTBHOTI'O BHCIIEPHMEH’]'H Ha OOBEKT OTHOCHTCH K METO-
JlaM MOCTPOCHHA MOJCNCH.

M3 Mblcaennbx SKCNEPHMEHTORB B CeJbLCKOX025HCTReH-
HBIX MCJHOPAUMAX BaXHoe 3HAYCHHEe HMeeT MarteMaTHue-
CKoOe MOJeJHpOBaHHE {MEITEMET]-[‘IEEI{DE JdMCLUICHHE 00 BeK-
Ta, onHcanue oObEKTa) ¢ MOCASAVIOUWHM MAaTCMAaTHUCCKHM
skcnepuMentToM. HMenoanaoBanne maTteMaTHYECKHX  MoJie-
JIeH H 3IKCIHEepHMEHNTHPOBAHHE C HHMH HMEeT CBOH 0CO-
OennocTH. [lperxkpe Bcero B MaTeMaTHYCCKHX MOJACHAX
CCTh NapaMerpsl H YCJOBHS, He 3a/aB KOTOpPBLIE MOJEJb-
Hblil SKCMEepHMEHT HeBO3MOMKeH. ITH napamerpsl H Y-
JOBHS (QopMaH30BaHHO OTPa)KaloT CBOHCTBA M VCAOBHA
o0beKTa MOACJAHPOBAHHA, W peajbHas MOJAeAb JOJMKHA
ONepHPOBATb CO 3HAYEHHAMH, MPHCVILHMH KOHKPCTIIOMY
00BEKTY, TO €CTh ITH CBOHCTBA H YCJIOBMM JOJMKIBL COOT-
BETCTBOBATh JEHCTBHTENLHOMY 00BeKTY 1 OhTh onpejede-
HBL M 3aMepensl faasi nero. [lepexoa ot wacanuszmposannoii
MOJLeJIH, onnceBalouleid o0BeKT Hecae/opalng Boobule, K
MOJEJH, ONHCHIBAKILEN KOHKPETHBLIT OO0BeKT, HasbLiBaceTcH
naentudnkauneilt moaenn. Tax, ecan paccmarpusath mMarc-
MATHUYCCKYIO MOJACJIDL Npolecca JBHIKCHHA BOALL B MNOYBO-
IPYHTAX, TO 3Ta MO/e/b 3aMEULaeT NPOIece ABHMEHHA B
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npOH3BOJABHBIX TPYHTax H ycaosusix. Oanako jaast  Toro,
qro0bl MOAGAHPOBATL NMPOLECCH! ABHIKCHHS BOALI B ONpeje-
JCHHOM MeCTe M B KOHKPEeTHBLIX Tpyntax, AOMKHbL OblTh
2a/1dHbl BCE NapaMeTpbl MOJeJH (B..‘]ﬂFD[I}}[}Hi];’lllﬂf‘"l'b, Ka-
OHAAApHAas KpHBasi, HayaJbHble M TpaHHYHLIC YCJOBHA),
OTHOCALLHECH HMEHHO K JIaHHOMY MecTY M JIaHHBIM T'PYH-
taM. Toriga o0BEKT KOHKPETH3HPYETCsi H MOMKHO nepexo-
AHTE K MareMaTHUeCKOMY 3IKCMepHMeHTy, H3MeHsas Te yc-
JOBHSI H napamMerpsl, KOTOpPbIE MOIYT MEHAThCH, H T. A

Caenyer oOpaTHTh BHHMAaHHe 1Ha CYOBEKTHBHBIH Xapak-
TEep CPe/ICTB MATEMATHYECKOro 3KCMEepHMeHTa, KOTOphie Of-
peaesiioTCsl YPOBHEM 3HAHMA 3IKCHEPHMEHTaTOpa, ero 3py-
anuuent, antasnei. OHako caMH 3TH CpPeicTBa JOJMKHbI
oTpaxaTh OOBLEKTHBHLIC 3aKOILI H NPOBEpenHbie  METOdnl
OTAEJbHBIX HaVK.

Mpiciiennple MOJAEAH I MBICJEHHBIE IKCIEPUMEHTH HMe-
IOT NPAMOEe OTHOLIeHHEe K NOCTPOCHHIO H PAa3BHTHIO TEOPHH.
Mpuicsiennple Moaean o6bEeKTHBHO, 3aMmelllas pealbHule 00L-
CKTHI, NMOJjYac €AHHCTBEHHBII cnocob HceeaenoBanus. Mpic-
JCHHOMY 3KCcnepHMenTty npucyuia stannocts. OT mpocThix
MBICJIEHHBLIX Mojesiell nepexoiadaT K 0oJiee CHO0AHBIM, YTOY-
HEHHBIM, JAOMOJHEHHBIM, JDTOT NPOLECC AHAJOTHYEH Mpo-
ecey yraybaennsi Teopernyeckoro suanng. Oanako B np-
KJaJHBIX HayKax YTOUHEHHEe MojeJieil HeOe3rpaHH4yHO, TakK
KaK TOUHOCTh 3THX MOjeJeH JOJIZKHA COOTBETCTBOBAThL 110-
TPeOHOCTAM NPaKTHYECKHX NPHJOKEHHH  Hceael0BaHiH,
IIPOBOJAHMBIX C HCMONBL30BAHHEM MLICAEHHBIX MOJIeJeil.

Mopeaupoanue Kak CpejCTBO NO3HAHHA Hapaay
(byHKUHSMH oTOoOpaKenuss M adcTparupoBaHis HMeeT elle
HeKoTOpble (GyuKIMH, KoTopulie O6e3 Mojaened He MOryT
ObITh OcyluecTBAeHb. K HHM OTHOCATCA (YHKUHH MOJle-
JeH Kak cpeiacTBa HHTepnpetauHH TCOPHH H HAYUHOTrO
o0bacHenHs (pakToB, a TaKiKe BOMNPOCH HAJIAAHOCTH H3Y-
JaemMblX ABJEeHHIT H 00 BEKTOB.

Hayuusle uccsenoBanns AOCTHIH TAKOro YPOBHS, KOI-
Jla MHOTHE TeopeTHyeckue pesyJibTaTel € TPYIAOM MOTYT
OBITh HAVISIAHO NPEACTABJEHbLI H YaCTO NOCTHTAIOTCH JIHMIIb
C I[IOMOUILIO BLICOKOPA3BHTOH aOdCTparHpyiollei Ccu/abl HH-
TCAJNCKTA. HI]E}I{I-IHE KPHTCPHH, YHCTO IMNHPHYCCKHE H Ha-
rAfgJHble MOAEJH VCTYNaloT MeCTO HOBBIM KPHTCPHAM H
mMetronam [1].

B cnomueilineM npouecce Mno3Halidg, OXBaTLIBAIOLIEM
KakK 3MOUPHYCCKHI, TaK H TEOPETHUECKHH VPOBHH, NOHATIE
<HCTOMKOBauue» (MHTEpHpETalis) Ppe3yJanLTatoB H Teopuit
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ABJACTCSA TMOBCEMECTHBLIM, a HEKOTOPBIE BOMNPOCH TPYIAHLI
LS MoHHMaHHA 0e3 COOTBeTCTBYIOUIEH WHTEPIpeTalHH.

Bce puael Mogeneid—H  MEBICJeHHBIE, H MaTepHaJb-
lible — OTpa’kKeHHe Hallero 3HaHHA 00 QKpyxKalolleM MHpe.
MarepuasibHele MoJeJH B OOJbUIHHCTBE Cayuaes OHIBAIOT
AOCTATOMHO HATVIAAHBL H BomjolaioT obpa3 ofbeKTa Hc-
cnenosanns. dpyrue Mojgenu (Hanpumep, MBICJACHHHe) He
HArJAJAHB B NMpAMOM NOHHMAaHHH 3TOro CJoBa. U,EIHE.I{D TOT
(aKT, YTO 3TH MOAEJH NOHATHB CHEUHAJHCTAM H Pe3yJib-
TATHl, MOJYYECHHBIE C TOMOLLBIO TaKHX MOJeJeH, MOryr
OBITH HarIAJAHO MNMPENCTaBICHB B BHAe TadJHl, rpa@HKOB
H CBHAETeJbCTBYET O TOM, 4TO Mojead obianaloT Harjsi-
HOCTBIO, a Pe3yAbTaTH, MOJIYUEHHBIE B MOJENBHEIX 3KCIe-
PHMEHTAX, Noj4Yac NO3BOJAIOT NPABHJIBHO HHTEPNpeTHPO-
BaTh TEOPHIO H €€ CJIEJCTBHA.

[IpobiaeMa MCTHHHOCTH HAy4YHBIX MOJEJeH — ofHa M3
BaXHEHUIHX B MeToje MOAeJHPOBAHHH H MOJEJLHOr0 3KC-
MePHMEHTA, IVIaBHAs MPEeAnocHJKa H HeoOX0JHMOe YCIOBHE
HCTHHHOCTH HAYYHOro HCCJEA0BAaHHS € HCNOJb30BaHUEM
mojeneit. Orpuuanue OOBEKTHBHO HCTHHHOCTH MOJEAH B
HayuHbIX HCCJEJA0BAHHAX HECOBMECTHMO ¢ Haykoi. Moxenu-
poBanHe KakK MeTOJ] HayYHbIX HCCAeAOBAHHH COAeplKaTeib-
HO; ero cojep:xkanue obpaaver mnosnanHe OOBLEKTHBHOI
NeHCTBHTENBHOCTH, TO €cTb OOBEKTHBHOE COlepKaHHe ca-
MOT'O 3HaHHS.

[IpobmemMa HCTHHHOCTH MOJEJNeH — OjlHA H3 OCHOBOIIO-
JIATaloUUX MeToAa MOJeJHPOBaHHA, [03TOMY 3KCNepH-
MeHTaJibHasl MpoBepKa Mojejedl Ha peaibHBIX o0beKTax o
YCJAOBHAX AOJMKHA MPeAUecTBOBATH MOJAEJBLHBIM 3KCMEpH-
Mentam. bes srtoro MUﬂEﬂbHHﬁ BECHEPHMEHT ABMAfIeTCH He
CTOJIBKO KPHTEpPHEM TEeOpPHH, CKOJIBKO TOro, 4TO jJaHHaf
TEOPHA NpHMeHHMa K Moaeau. B 3Toil cBA3W MOAeNBHBILI
H peajibHbIH SKCNEePHMEHThl B3aHMOCBA3aHBI, NMpPHUEM Mep-
Bblfi OTKPBIBAET OMNOJIHHTEJbHBIE BO3MOMKHOCTH, a BTOPOIl
YCTaHaBJIHBACT COOTBETCTBHE H HCTHHHOCTE.

YKASATEIND JIHTEPATY PDI
|. llroddg B. A. Bpexenne B Merozosoruio HayyHoro nossa-

uug, — J: JITY, c. 153, 171...180. 2. Havuuer J1. ®. duioco-
(pra B Hayuuwlii nporpecc. — M.: Hayka, 1977, c. 19.
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VIIK 626.86: 551.579

MO EJIHPOBAHHE PEXUMOB OCYIUEHHA
CEJIBCKOXO3AUCTBEHHbLIX 3EME/JIb

0. A. KAHUHBEP, kananiar Texuuyecknx Hayk

Ceaeprotii Hayuno-uccagdosareabckuti UHETHUTYT
2UOPOTEXHURI U Meauopaui

Ges ray0OKOTO H BCECTOPOHHErO H3VUEHHST PeHMOB
OCYWIEHHS CeJbCKOX03AHCTBEHHBIX  3€MeJb  HEBO3MOXKHO
MPaBUJIBHO OLEHHTbL BJHAHHE OCYLIHTENbHBIX MEIHOpalluil
Ha BOJIHBIE DECYpchl TEPPHTOPHH, NOYBOOOpPA30BATE/bHbIE
H 3pO3HOHHBIE NPOLECCH, KayecTBO MOBEPXHOCTHBIX H NMOJ-
3eMHBIX BOJ, BHAB H CTPYKTYpY OHOLEHO30B Ha TEpPPHTO-
PHSIX, NPHMBIKAIOUWIHX K OOBEKTY MEJHOpaluH, W ap.

CucreMmaTHyecKkHe HaGJ0eHusA 3a 3JeMEHTaMH pPeKHMa
OCYLIEHHs BEAYT B HACTOsHllee BpeMsi HAa HeDOOJbLUIOM 4YHCJIe
cTalHOHApHBIX  nyHkroB, B Cesepo-3anagHoii  30He
PC®CP — B OCHOBHOM Ha CETH ONbITHO-MGJIHOPATHBHLIX
cranuuit CesHHMHUTI'uM. Kak nokaszan anajiu3 HMeuiHXCH
JdaHHBIX, H3VHEHHOCTh PCKHMOB OCVIIEHHHA B T}’MHﬂIlDﬁ 30-
He, YUMTHIBasi MHOrooOpasue ee NPHPOAHBIX YCAOBHH, CO-
BEPILIEHHO HEJOCTATOYHA /LA KAaYeCTBEHHOIO PelleHHs MHO-
HX MPHKJaAHBIX 3ajay THAPOMEJHOPAaUHH H palHOHab-
HOTO HCMOJIL30BAHHA TPHPOAHBIX PECYPCOB. YCKOPHThL pe-
lieHHe 3THX 3ajayd MOXKHO C IMOMOLWLLKD METOI10B MaTeMaTH-
YeCKOro M (H3HYECKOro MOAGJHPOBAHHS PEHHMOB OCyllie-
HuA. HeobxoanMoe ycnoBHe HX NpHMEHCHHS — aJCKBAT-
HOCTb MAaTEMATHYCCKOH HJHM (PHUIHUECKOH MOAeaH [poilec-
caM HaKOMJCHHS H PacXo[OBAaHHA BJATH B OCYLUdeMBIX 110Y-
BOIPYHTAX.

B nacrosiuee BpeMst H3BECTHE OTHOCHTEAbHO COBEpILEH-
Hbl€ MaTeMaTHUYCCKHE MOJeJH, aJeKBATHO CMHChIBAIOLLLIHE
npouecchl CcToKa, HHGHALTPALUMKH, Henapenus W ap. Ho pas
NPAKTHYECKOH pealiH3aliy HCXOAHBLIX AaHHBLIX, KaK HpAaBH-
J0, HEAOCTATOUHO, YTO BO MHOI'HX CJayHadxX OrpaHH4YHBacT
BO3MOHOCTE HUX MpHMeHeHHsA. Douasliee pacnpoctpanerue
MOJMIYYHJIH NPHKJAAaAHble MaTeMaTHUECKHE MOJeJH, OCHOBAal-
iible Ha pewenud ypaBHeHHsi BoaHOro Oananca B KOHEeH-
HBIX Pa3HOCTHX C HCMOJbL30BAaHHEM arpoMeTeopo/orH4ecKoil
HH(popMauHH. MX IIHPOKO NPHMEHAIOT B pacueTax pexkHMa
BJAAKHOCTH MouBLl, JAe(HIHTA BOAONOTPeOJeHHA CellbCKO-
XO3AHCTBEHHBIX KYJbTYP, KoseGaHuil YPOBHA H AHHaMHYeC-
KHX 3anacoB rpyHTOBBIX BOJ, PacueTHOro MOAYAH JpeHai-

223



noro croka u aAp. B 3aBucnMocTH ot ueneil pacuera H o0be-
Ma HCXOJNBIX JaHHBIX YpaBHenHe BojaHoro GajaHca MOXK-
HO BHIPA3UTh ¢ Pa3an4yHoll CTENEHbIO NOJAPOOHOCTH H B pas-
JUMHBIX HHTEpHperaunnsx, HCXOAAMHNX, OJIHAKO, H3 OJAHHX H
TéX Ke OCHOBHBIX MOJOMNKeHHH Bognoro OajaHca pedHoro

BojocOopa H Meanopupyemoro obbexra '[4].
Boauo6anancoas wmeroanka CesHHUHI'sM npennas-

HaueHa JAJs pacyeTa OCHOBHBIX THAPOJOrHYECKHX Xapak-
TEPHCTHK peXHMa OCYLICHHS CeJbCKOXO3HCTBEHHLIX Yro-
auit [2,3]. B oranune or meroank B. ®. Ille6eko [8] u
BHUUWUI'uM [5] ona yunreiBaer Xapakrep BojoobmeHa B
MOYBOIPYyHTAX M pabOTy OCYILIHTENbHOI CETH BHYTPH JeKa-
apl. Ha ocnoBe mMuHoroBapHaHTHOrO MOAEJNHPOBAHHA PEIKH-
MOB OCYILEHHS C ee NMOMOULbI0 MOXHO OUEHHTb 3(eKTHB-
HOCTh arpo- H THAPOMEJIHOPATHBHLIX MEPONpHATHH: mapa-
MeTphl Jpenazka, raybokoe puiXxJeHHe, KpOoToBaHHE H JAP.
Ilas satoro neobBXxoaHMO 3aj]aTh HECKOJIBKO BapHaHTOB na-
paMeTpoB JpeHaka M BOAHO-(H3HYECKHX CBOHCTB [0YBHI,
OTBEUAOLHX, HanpuMep, VCAOBHAM IJYOOKOro phiXJeHus.
Bauaune ray60oKoOro peIXJCHHA Ha BOJONPOHHILAEMOCTbH H
KO3(D(HUHEHT BOAOOTJAAauH VCTAHABAHBAOT MO ONBLITHLIM
naunbsiM  obbekTa-aHanora. llpw HenpoOAOIKHTENbHLIX Ha-
GJ0JeHHAX 32 BOJAHLIM pPEXHMOM CJIEAYCT HCMOJAb30OBATDL
n3BecTHLIT Meroa <«obGpatunoit 3anauu». llo Kaxaomy wH3
paccMaTpHBACMBIX BapHANTOB OCVIUEHHS 3a MepHoji uccsae-
ﬂUBEHHﬁ ETPL’IHT IMIMHPHYUECKYIO 3aBHCHMOCTDL ApenaxKHoro
CTOKa OT NOJIOKeHHst yposis rpyuTtoBeiX Boa (¥IB), To
ectb Q=f(H). das sToro xe nepHoaa H BapHAHTOB OCY-
HLIeHHS BHINOAHAIT Boauobasancosslie pacuernl. [lobHBasch
MAKCHUMAJbHOTO COOTBETCTBHS MEXAY pacueTHbiMH H (dak-
THYCCKUMH AanupiMH no ¥YI'B u apena)Knomy cToky, yTou-
HAIOT napaMerpbl  3aBHcHMoctTH Q==f(H), pacuerHsie
KoapduuuenTs (HABTPAUMH # BOAOOTAAYH. 3aTteM Npo-
H3BOAAT pacyersl 32 MHOrOJIETHHH MNEpHOI no Kaxiomy
BAPHAHTY OCYIUCHHS H TOJAYYAIOT HHTCPECYIOLIHEe THAPOJO-
FHYCCKHE XapAKTEPHCTHKH PeKHMa oCyuUleHHs, no KOTOPLIM
oueHuBaloT 3PPEKTHBHOCTh TeX HJH HHLIX arpo- H rHApo-
MeJHOPATHBHEIX Meponpusatuit. Las onpeaesnenus ontuma-
JBHEIX NapaMeTpoB JIpeHaxKa JONOJHHTENbHO BENOJHAIOT
TeXHHKO-3KoHOMIYecKHe pacuetst [1]. Pesyabrathl pacue-
TOB OCHOBHBIX JIEeMCHTOB BOJHOTO peXHMa oOcyllaeMblX
c/1aboBOAONPONKHILAEMBIX NMOYBOIPYHTOB ¢ yuetoMm H De3 yue-
Ta ray0oKoro poixJcuust npuseiensl B rabanue 1. Pacuerst
BLIMOJIHENE! 110 BBILLICH3J0KEHHOIT cxeme BoaHODaNaNCOBOrO

224




1. Cpennne 3HAYEHHA SAEMEHTOB PCIKHMA OCYLWICHHA TSIKEJbIX
CYrAHHKOBR NPH rayGoKoM pHXJACHHH H (€3 puIXAeHHA
(npuropoauas 3oua r. Hosropoaa)

Mepnoa
T | 58 g ) )
Haspanke saeMenTa 'EE; E ﬁ = E*;,‘: ;
ioaE 2 o i - = =
£33 | RS 55 =8 22
S48 | 8BS | =& ] 22
Ocalki, MM 28,0 66,5 216,43 106,3 417, 1
HenapaeMoctb, MM 13.8 90,6 305,5 64,8 474,6
U 13,8 89,6 235,8 o4, 7 393,9
s S 13,8 89,4 236,22 54,6 3940
Pacxon rpyRTOBX g4 359 20,2 _6.6 70,4
BOJA Ha wHomape- - 2 ' : s
HHE, MM Tl 33,3 19,2 5,6 65,8
_ & 7.9 Tk 5,3 7,4 28,3*%
Ilpenaxubifi  CTOK,
MM 16,0 15,8 11,4 10,9 54,1
[TpogomKHTEL-
HOCTh Nepeyn-
JamHeHASA NOYBH, 10 S __n___ e 18
CYT 8 J 0 2 13
28,3
Mpumevanne, 1.* =7 Bl A yucanTenc Gea rayGokKoro puxacunsH, B JHa-

MEMATCNE — C PLIXACHHEM,
2. PacctoanHe Me:Ay aApenamsa 14 .

MOJEJHPOBAHHA pexkHMa ocyiulenuss Ha IBM «EC—1022».
[Mepuon pacuera — 23 roga, NEPHOAHYHOCTL TaYOOKOro
pHXJEeHHst — OAuH pa3 B 3...5 ger [7]. KosdppuuuenTt
BOJAOOTAAUH PaspLIXJasieMblX INOAMAXOTHBIX CJIOEB TPYHTA
H3MeHuAeTCcs OT 0,02 mepexn puixaenuneMm jpo 0,04 B roa pbix-
JICHHH,

I'nvbokoe puixjieHHe NPaKTHUECKH He BJIHSIET HA CYM-
mMapuoe ucnapenne. OJHaKo pacxoj rPyHTOBLIX BOJA Ha HC-
napenyie B NEPHOJAHYECKH PaspbIXJisieMbIX I'PYHTax Ha O...
7 Y% wMmenbme, 4To CBfA3aHO ¢ OoJiee HH3KHM NOJOXKEHHEM
B HHX YI'B. JIpenaunit cTok npu rayGoKoM PBHIXJEHHH
OCyllacMbIX TSKEJbIX CYrJIMHKOB B cpejiHeM B 1,0...2 pa-
3a OoJiblue, a MpOJAOJIKHTEAbHOCTE NEPCYBJaKHeHHs NMaxoT-
Horo ciaost B 1,3...1,5 mMenusnlue, ueM 6e3 phiXJeHHS.

IIo TeXHHKO-9KOHOMHYECKHM pacueTaM, ONTHMAaJbHbIC
PacCTOAHHA MEXAY JApeHaMH B THAMKEJOCYrJIHHHCTHIX MOY-
Bax npuropojanoit aoust r. Hosropona cocrasiasioT A/ OBO-
le-KapTogebHblXx ceBoodOpoTOB 0e3 riyboKoro phiXJeHHS
6...8 M, ¢ rayGoxum peixaenneM 9...11 M; aas KopMmo-
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pEX ceooGoporoB Ge3 ray6oxkoro puixaenna 10...12 w,
¢ puixaennem 14...16 m.

B nocacaueit moaudukauuu Bojano6anaHcoBOH METOH-
kn CesHUMWTuM npeaycMmoTpeHa BO3MOMKHOCTH yueTa BO-
noo6MeHa © HMKEJAeXKAaUHM BOJAOHOCHBIM TJIACTOM M YB-.
JaKHeHHe (noxkjeBanue) ocymwaembix HNOYBOIPYHTOB,
MogeanpoBanue YCJOBHIl YBJAaXKHEHHA OCYINECTBJASAIOT ITy-
TeM NOJAKJAIUYeHHs OJIOKA «MNoJHB» NMPH JAOCTHHEHHH BOJIO-
AKKYMYJHPYIOLIEH BMECTHMOCTbIO MOuBbl (AedHIHTa YB-
JIaJKHeHH#) 3HaYeHusa HOPMBbI MOJHBA.

O BAMAHHH OPOILICHHA Ha BOJHBIA pPEXHM OCYyllaeMBIX
MOYBOLPYHTOB B MaJIOBOAHBII JIETHE-OCEHHHII MepHOA roja
MOMHO CVAHTb MO AaHHbIM Tabauusl 2. B pacuyeTHbiil Toj
norpeboBajsoch dersipe nojusa nHopmoit 40 MM. Cymmap-
Hoe uenapenue OLIIO NMPUMEPHO PABHO HCNAPAEMOCTH, CO-
OTBETCTBYIOLLEll ONTHMAaJbHOMY BOAONOTPeOJEHHIO MHOrO-

2, JNeMEHTH PEKHMA OCYIUCHHA TAMENOCYTAHHHCTHIX NOYBOrPYHTOB
npu opowenun U Ges opoweHHs (NPHUrOPoOANAR 30HA
r. Hosropoaa, mMHOTOJETHHE TPaBM)

Mepnoa
Hassatue F:r g E E % E é'?.:.
SACMEHT A E & E “:' M = e 0
f=2 | 3.2 | £ | 8% | &3
5o | 2E28 £g g )
Oc 16,1 78,4 I 100 e
AAKH-TIONHB, MM ) - 204 398
Hcnapsemoctb, MM 20,4 44,3 206 77,9 439
i 20,4 44,3 A7 49,7 361
e e R 20,4 44,3 294 7,8 436
Pacxol IpyHTOBHIX
BOX. R MCHapts 13,3 26,8 41,0 ] 81,1
HHE, MM 13,3 26,8 41,1 3,0 84,2
" =
TIpenaxusiii cTOK, 5.9 27,5 13,2 0 46,6
MM 5,9 27,5 13,2 10,4 57,0
Coexunil VIB 0,15 0,12 1,01 1,50 0,99
amplieg i 0,15 0,12 09 08 0,65
[Tpopoamurens-
HOCTL Nlepeys-
JaxHCHHA Naxor- 23 24 0 0 47
HOrO CJ0M, CYT 23 24 2 3 52

134
Mpemevaunne, |.*=— —1n apaMeHaTenc — Npn opolIennH, B YHCAHTEIES
29 Gea opowmieHus. ]
2. Paccronune Mexay apeuamu 14 M,

226



gerHuXx Tpas. Ilo cpaBHenHi ¢ BapuaHtoM 0e3 noOJHBA
VI'B neTroM H oceHbl0 Ha opomaemoM Bapuante Ha 0,1...
0,4 M Buille. B cBA3H ¢ 3THM HeCcKOJbKO GO/bIIHM OBl pac-
X0J TPYHTOBHIX BOJL Ha MCnapeHHe, a TAKKe JIpPEHaMKHbI
ctok (Ha 15...20 %). IlpomoaurtenbHocTh nepeyBax-
HeHHd MaxOTHOro CJOA TOYBLI NPH MOJHBAX BO3pocia A0
A B o

dusuueckoe MOJAeIHPOBAHHE PEKHMMOB OCYLIEHHS B 3a-
BHCHMOCTH OT UEJH HCC/AeJ0BaHHi MOMXKHO MPOBOJAHTH Ha
[PYHTOBBIX JIOTKaX HJH Ha JIH3HMETPHYECKHX [JIOaJKaX.
Ha rpyHToBBIX J0TKax B OoablIHHCTBE cjydaen pellaioT
BOMPOCH (PHALTPAUHH H OLEHKH TIHJIPOJOrHueckoit sddexk-
THBHOCTH JEHCTBHA Pa3jHYHLIX 3JCMEHTOB H KOHCTPYKLHH
apenaz<a. IIpu 3TOM BaiKnbl, KaK npaBuJo, He abCOMIOTHBIE,
4 OTHOCHTEJbHBIE NoKasaTeqHd paboTel apeHa)ka (JapeHa-
HBbIil CTOK, HHTEHCHBHOCTb moHHxKeHus YI'B, crenenbp 3aH-
JeHHA H Ap.).

Bausine arpo- W THAPOMEJHOPATHBHLIX MEPONPHATHI
HA BOJIHbII PeXHM OCYLIaeMBLIX MOYBOTPYHTOB lejecoodpa3s-
HO H3y4aTb Ha JAPEHHPOBAHHHIX JIH3HMETPHUECKHX nJjolua-
Kax. MojenupoBanie peHMOB OCYLICHHS Ha HHX Npeano-
Jaraer NOCTAHOBKY H NPOBEJeHHE «aKTHBHOrO» 3KCIEpH-
MEHTa, KOTOPHIH No3Bosiuga OBl 3a OTHOCHTE/JNbHO KOPOTKHIi
nepHox HcceaeaoBanuii (He Oonee 2...3 JeT) NOJNYUHTD
HYKHYIO HH(OpPMaUKI0O M PELWNTbh NOCTABJEHHYIO 3ajauy.
Pacnonaras JU3HMETPHYECKHMH IJOLIAJKAMH C Pa3JIHYHOI
CTENeHblo JAPeHHPOBAHHA, MOXKHO MOJAEJHPOBATHL, HANPH-
MEP, pacueTHbie YCJAOBHA YBAaXHEHHA OCYIUEHHBIX [OYBO-
rpyHTOB. AKTHBHEIM (ynpasiseMmbiM) (akTopoM B 3TOM
cayuae OyAyT ocajlkH, BhIaJeHHe KOTOPHIX  HMHTHpYyeT
noMAeBaJibHaa ycraHoBka. Ilpu 3tom marta nagaja 3kchne-
pUMenTa cABHraercs Takum obpasom, uTOOB HavalbHAaA
BJAAXHOCTb OCYLIAEMOro MaxoTHOro ¢J0A NPHOJH3HTEABHO
COOTBETCTBOBaJIa ONPEACJCHHOMY VYCJOBHIO YBJIaKHEHHS.
Bapeupys caoem <«ocaakoB» H jedHUHTOM yBJaXKHEHHSH
NaxoTHOro €JI0Si NMOYBLL, MOXKHO YCTAHOBHTbH 3aKOHOMEpPHOC-
TH BJAHAHHS 3THX (AKTOPOB HAa PEKHM JPeHaXKHOro CTOKa,
YPOBHH BEPXOBOJKH H MNPOAOJKHTEABHOCTh MNepeyBJax-
HeHHd noypkl, C 37Ol 1eabl0 Ha JH3HUMETPHUCCKHX MJO0LLaI-
Kax B ONbITHO-npoH3BoAcTBenHoM XxossiictBe CesHHUHMI'nM
(n. Hosoceave, JlomonocoBckuit paiton, Jlenunrpaackas
00s1acTh) ObIIH NpoBeAeHbl MojeBble HcejeaoBanus. JIu3u-
METPHYCCKHE MJOUIAAKH, H3OJHPOBAHHBIE 10 KOHTYpY (Ha
ryouny 1 M) DOAH3ITHAEHOBHIM 3KPaHOM H 3eMJSIHBIMH
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3. OcHOBHBIC JEMEHTH PEeXHMa OCYLICHHA JHIHMCTPHYECKHX
njaomanok ONX CesHHUIaM

Havaapuuft aeduumr Ocal Ku Caofl 2peHaXHOro CTOKA
yBAamHeHHE Nouss No BapHAHTAM OCYWEHHN, MM
MM P, % MM P:, % 2% 4¥ ‘ g%
15..-20° 70...90  0...1 .. .1 0...1
20-..30 40...70 1...3 R o
30...40 50...75 30...40 20...40 3...5 s A 2.4
40...50 5...20 5...8 Die o 4...6
15:.3205 - 10,90 1...9 li..d | RIS
20.:.30 “40...70 3,..7 9.0 o ERS
10...20 20...40 30...40 20...40 7...15 6...11 5...8
40080 5020 15,35 1) 81D
10...20 70,80 9...f 3...0 2...4
20...30 - 40...70 7...15 6...10 4...8
0...5 10...20 30...40 20.-.40 15,..21 10...19 B..:l4
40...50 5...20 21...35 19...32 14...2
15,.:20 70,..90 B...12 T« 40 Tl
9030 4000 12030 10200 10u.01
H=0,3u 5..,10 30...40 20...40 20...32 20...30 17...25

40...50 5...20 232...42 30...40 25...33

Mpusmeganne P, % — obecnedgennocTs (REepPOATHOCTE NPeBWIUCHHR SJAC-
MenTa poanoro pexusma; H=03 N — moJoXcupe ypoBng BepXoDoJKH nepejp ocan-
kaMit (OT nosepxHoctTi, M}, 2%« PACCTORNNE MEMAY JAPEHAMM, M.

BaJIHKaMH, OCYIIeHbl roHYapHbIM JpeHax<eM, paccToflue
Mexay apeHamMu — 24 u 9 M, rayOuna 3aaoxenna — 0,8 M
(kpome Bapuanta B-2 M ¢ rayOunoit sanoxenust JapeH
0,4 M, Kotopbeli UMHTHPOBaJa AeiicTBHe KpoToBuH). Jlpenu-
poBaniass H KOHTpPOJbHafd MJOLLAJKH MpeiacTaBjeHLl B
asyx mnoetopuoctax. [louBorpyntnl — caaboorsieeitbie Ts-
JKesble CYyrJiHuKH ¢ Koapuunentom ¢uantpanun 0,01 ...
0,05 m/cyr. TMnomankn obopyroBaHbl A0KAEBaJbHON ycTa-
HOBKOIi, CaMONHCIAMH JIPEHAKHOI0 CTOKA, CKBAYKHHAMH JIJ14
3aMepoB YpOBHA BEpPXOBOAKH, Ha3eMHBLIMH JOXKAEMepamu
H ucnaputeanem I'TH 500—50. B pesyabrare nccienopanui
YCTAHOBJEHO, YTO HMHTEHCHBHOCTh JIPEHAXKHONo CTOKAa Tec-
HO CBfi3aHa C YPOBHEM BEPXOBOJAKH, CTCIECHBIO OCYIUEHHA
H HavaJbHOH BJaa)KHOCThIO nouswl (tada. 3). Ilpu navans-
HOM JedHuuTe BJIarosanacoB B naxotHom cjoce Goaee 30...
40 MM pasaHuHe B pasMepax ApPeHa¥KHOro CTOKa MO BapH-
AHTAM OCYLICHHS MeHee CyLecTBenio, 4eM IMpH OTHOCH-
TeabHo OGosiee BBICOKOH BaamuocTu. [IpoaoizkurenbHoOCT
npouecca OcBOOOMAEHHA NAXOTHOTO CJOA OT TpaBHTaLM-
OHNHOil BOAR BO3pacTaeT no mepe cpaboTKH YpOBHS BEepXO-
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BOAKH OT HecKoabKHX yacos (cioit 0...10 em) po 1...2
cyr (caoit 20. ..3['!” cM) H 3aBHCHT TaKie OT CTeNEHH Ocy-
greHHA H HAYAJBLHOH BJIAaXKHOCTH TOUBHI,

[TonyueHnble BLIBOJABL H ONbITHEE JdaliHble HENOJb30Ba-
ne npH ofocHoBaHMH BOAHOOa/aNCcoBOI METOAHKH pacuera

NpHTOKA BOAB K jpenam [6].

YEKASATE/Ib JIUTEPATYPDL

1. Kavnuudbep I0. A, Camodancs JI. Il. T'uaponoro-skono-
MHYECKHIT METOJ PACYETa ONTHMAJLHBIX PACCTORHMI MeXAY ocywHTe-
aam. Tpyvaw CesHHMI'mM, 1977, c. 29...33. 2. Kanmko A. WU,
Kanunbep 0. A, EpMoanna JI. M, Pacuerst onTRManbHHX mna-
paMeTpoB CeJBCKOXO3AHCTBCHHOTO ApeHaska. — M.: Koaoe, 1979, c. 144,
3. Knumko AL W, Kanunbep 10. A, Camodanos . II,
EpmMoanna JI. M. BoanobGanancopas MeTOAMKAa pacueTta THAPOJOTH-
HeCKHX XAPAKTePHCTHK peXHMa OCYIWEHHS CeJAbCKOXO3ANCTBEHHLIX Yro-
anit. — Tpyam CesHHHIsM, 1979, ¢. 72...83. 4. KocTtdkon A. H.
Qcuopnl Meanopauun. — M.: Ceaexoarus, 1960, ¢. 622, 5. HukutuH
M. C. Meroa npornosa ypoBHEd TPYHTOBHIX BOJ Ha OCYIUHTEABHLIX
cicremax. — Tpyam BHHHI'uM, 19789, ¢ 9...16. 6. Pexomengaunn
No pacyeramM nNapaMeTpoB PeXMHMOD OCYWEHHS H  VBJAMKHCHHA CeJib-
CKOXOo3aifcTBeHNLIX 3eMenab, — JI., 1981, ¢ 100. 7. PykopomctBo no

rayboKoMy PLIXJICHHIO OCYILAeMBIX MHHEPAJBHEX nowus
BTP-11-27—80—M, 1981, c. 41. 8. lllefexo B. ®. T'uaponoruuec-
KHIf pernM ocyiuaemweix Tepputopuil, — Munck: Vpomai, 1970, c. 300.

VIIK 631.62(0,75,5)

METOIUKA OPTAHU3ALLMHU U NPOBEJAEHUWA
MCCJIEJOBAHHH MO USYYEHHIO MPHEMOB
KYJBTYPTEXHUKH

K. H. MPEOBPA)XEHCKHWH, xananmgar cenbcKOX03AfiCTBEHHLIX HayK

Ceseptolll HAYYHO-UCCACTOBATEALCKUL UHCTUTYT
2HOPOTEXHUKL U MeAuopayiy

Kyastyprexuuueckue pabGoThl BBINOJAHAIOT Ha ocylia-
EMBIX M CYXOAOJBHBEIX 3€MJsX, KOTOpPHIe HEeNb3fl HCIOJb30-
BaThb Oe3 yJayulieHHs, HanpHMep NPH HaJHYHH [pPEBeCHO-
KYCTApHUKOBOH PacTHTEJIbHOCTH, MHeH, Kouyex, KaMHed
M T, g 3anaud KOMIVIeKca KYJAbTYPTeXHHUYEeCKHX MeponpHs-
THH — MPUBCJEHHE MEAHOPHPYEMBIX 3€MeJb B COCTOSIHHC,
OPpHTOiHOE Oaf HHTEHCHBHOIO CeJIbCKOXO35HCTBEHHOTO HC-
loJdb3oBanus. B mocneayiollleM CHCTeMa arpoTeXHHUECKHX
MeponpuATHd obecneyHBaeT BOCCTAHOBJCHHE TIOYBEHHOTO
II0A0pOoAHs H jaJibHelllee OKYJIbTYPHBaHHE IOYB.
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OcHoBHEIE BHABI KYJABTYPTEeXHHUECKHX paboT: paciuHCTKa
MJIOLIAAH OT JIPEBEecHON pacTHTEJLHOCTH H IHEeH, OYHCTKa
TopdsaHoil 3ajexu or norpebeHHOH APEBECHHDLI, YHHYTO-
KeHHe KOUeK, JIHKBHJAlHd MOXOBOro oueca, ybopka Kam-
Hei, nepeHuHad o6paboTKa MoYBLI, MJIaHKPOBKA H BLIPABHH-
Balle ee NOBEPXHOCTH,

OcunoBuble TpebGoBaHu#d, mpelbiBiisgeMble K MPOBEACHHIO
KYyJAbTYpPTEXHHYECKHX pabor, cieyiouiue:

KOMIIJIEKCHOCTb H HEPAa3pPLIBHOCTH KYJABTYPTEXHHUYCCKHX
paboT H rHAPOTEXHHYECKOH MeJNHOpaILHH,

KOMIJIEKCHAA MeXaHH3alHd BCEro  TEXHOJAOIHYECKOro
npolecca OCBOCHHS M YJVUILICHHS MEJHOPHPYEMEIX 3eMeJb;

noa6op TEXHOJOrHYECKHX CXEM H MEeXaHH3MOB JJf HX
BRITOJIHEHHA, oDecneyHBaloWHUX MAKCHMAJNbHYI0 MPOH3BOILH-
TeJLHOCTb H BHICOKOE KauecTso pabdor; |

JIHKBHAAUHS CE30HHOCTH BLIMOJHEHHHA KYJbTYPTCXHHYEC-
KHX pabor; .

BLIOOP MeT0/10B, cnocobOB H NPHEMOB OCBOEHHS H yayu-.
IeHHA MEeNHOPHPYEMBIX 3€eMenb ¢ YYeToM HaMedaemMoro
CEJBCKOX03AHCTBEHHOrO HCMOJAb30BAHNA U TPebOBaAHHH KY/b-
TYP; |
MaKCHMaJIbHOe CcOXpaHeHHe OpraHHYecKoro BeLlecTBa H
MJI0A0POAHOrO €105 MOUBBI, '

nopbllenHe Kos(pguuHenTa HCNoAbL30BAHHSI OCBaHBa- |
eMBLIX MJoLLajell B CeJbCKOX035HCTBEHHOM NMPOH3BOACTBE,

COKpallleliie CPOKOB BBOJa IVIOUIaZEH B 3KCIJIYaTaluHIO
H YCKOpPeHHE OKYNaeMOCTH KanHTaJibHbIX BJOMKEHHH B Me-
JIHOPaLHIO; |

coueTaHHe MHHHMAaJIbHLIX 3aTpaT Tpyla H CPEJICTB HA
OCBOGHHE HJIH YJayUlIelHHe MeJHOPHPYCMBIX 3eMesb € Mak-
CHMAJbHEIM BRIXOAOM CCJBCKOXO3fAHCTBEHHOH MPOAYKUHH C
€JAHHHIBI NJ0LLAAH.

Meanuopupyemble 3eMIH pazHooOpasib no KydbTypTex-
HHYMEeCKHM, BOAHBIM, (PH3HKO-XHMMHYECKHM H JPYrdM npH-
poanniM xapakrtepHcTHkaMm. [losToMy mpH noctaHoBkKe HC-
cjae0BaHHii M BLIOOPE ONBITHBIX YYacTKOB CJaeLyeT Y4H-
THIBATD: -

CTEneHb 3aJleCeHHOCTH M 3aKYCTapeHHOCTH, BHAOBOH cO-
CTaB, YHCJIO H AHAMETDP JIePEBbEB HJIH MHEH,; )

NPHYHHB H cTeneHb H30LITOYHOrO YBJIAXKHeHHS;

UHCJO0, PasMepbl H pasMelleliHe BaJYHOB B NoyBe;

NOYBEHNLIH NMOKPOB (ero Mexanu4ecKuii cocTtas, BOJHO-
()H3HYecKHEe M arpoXHMHYecKHe CBOICTBa);
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MOLLLHOCTh TYMYCOBOro ¢Jjof, Topga, AepHHHB, MOXOBOTIO
oyeca,

NPOHCXOIKIeHHEe, YHCJ0 H BBICOTY KOYEK;

CTEeNneHb BhIPaMEeHHOCTH MHKpopeabeda.

[lo cocTaBy NOpoj APEBECHYI0 pPACTHTEJLHOCTH JACJAT
Ha YHCTYIO M cMellaHHylo. YHCTas COCTOHT NPEeHMYLIeCTBEH-
HO K3 OJHOH mopojasl (NpHMEeCch APYrHX NOPOJ COCTaBJfAET
e 6oaee 10 %), cmewanHasg — H3 JABYX WJIH HECKOJbKHX
nopoi. B cMelanublX 3apocisix eCTECTBEHHLIX JPEBOCTOEB
NOpOjLl pasMellalnTcs KypTHHamMu (rpynnamu) naum aud-
dpy3Ho (OTHOCHTE/bHO PAaBHOMEPHOE pasMElIeHHE).

Beiieaf0T TPH OCHOBHBLIX THNA JPEBECHOH pacTHTE/b-
HOCTH: KVYCTApPHHK, MejKoJjecke, Jiec. Meakonecbe H Jec
o6pasyioT apesoctoil. K KycTapHHKamM OTHOCAT JPEBECHYIO
PACTHTEJDLIOCTb BCEX MOPOJ € JHAMETPOM CTBOJOB e 0o-
aee 7 cM, BeicoToil He Oosee 8 M. K Menkoaecbio OTHOCHAT
JiPeBeCHYIO PACTHTENbHOCTb H3 OJIHOCTBOJILHLIX NOPOJ, HMe-
jounx Anamerp crsoaa 8...12 ecm. K Jjecy otHocaAT ape-
BECHYIO PACTHTEJNbLHOCTb H3 OAHOCTBOJBHBIX MOPOA C AHa-
merpom crsosa Oosee 12 cm, cocraBasiiollylo 3amac jpe-
pecHHbl Gogee 40 m* Ha 1 ra.

I'ycToTy KycTapHHKa ONpeaeasioT BH3YaJbHO nO CTe-
MEeHH 3apPOCTHOCTH (COMKHYTOCTH KPOH) MHJIH TNOJACYETOM
yucyia KyctoB Ha | ra. CreneHb 3apOCTHOCTH KYCTapHHKOM
BHIPAMKAeTCsl MPOIEHTOM MOKPBITHSI, KOTOPBHIH ONpeaesiior
KaK OTHOLUEHHe CYMMBI MJollajieil NPoekiHH KPoH KYCTOB K
obmen njaowann yuactka. Ilo rycrore pasanuaioT Kycrap-
HHK: peakuit (3apocrnocts a0 30 %), cpeannin  (30...
60 %) u rycroit (6oaee 60 %). I'ycroty apesoctos onpe-
JIeJISIIOT YHCJIOM JACPEBLEB Ha eAHHHIY nJjolaiH. Kyerap-
HHK MO KPYNHOCTH MAe]SIT Ha JiBe Ipynnbl: Meaxkuil (amna-
MeTp CTBOJIAa MeHee 4 cM, BHICOTA 110 2 M) H KPYNHBIH
(mmametp 4,1 ...8 cwM, BeicoTa GoJiee 2 M), a Nno rycrore —
Ha TPH IPYNNb: peAKHi, CpeJHHH, TYCTOH.

Jlec no auamerpy CTBOJIOB MNOJAPA3ACAAIOT Ha CJAeAylO-
e rpynnsi: ouenn Megkuit (12,1...16 em),  MeakH#
(16,1...24), cpeaunit (24,1...32), kpynuuii (32,1...50),
oueHb Kpynuulii (50,1...80) n Toscromepuuiit gec (Oonee
80 cm).

JleCokycTapHHKOBBLIE 3apOCJaH XapakTepH3yioTcs HalH-
UHEeM CcpeaH KYCTAPHHKOBOH  PACTHTEAbHOCTH  OTJEJBLHO
CTOSILIHX JICPeBbEB C 3amacoM CTBOJIOBOH JIpEBECHHB MeHee
40 m® na 1 ra. Ilpu Goabuiem 3anace CTBOJIOBOH JpPeBECH-
HBEl 3apOC/IH OTHOCHAT K Jecy. JlecOKycTapHHK No rycTOTe
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KyCTapHHKOBOH Trpynnel AeJAT Ha pejkuil, cpeaHu#, ryc-
TOH. -
IHna Xo3qHCTBEHHON OUEHKH JPEBecHOl pacTHTeNLHOC-
TH NPHMEHSAIOT CHCTEMY TAKCAllMOHHLIX H 3KCMJAyaTallHOH-
HeIX nokaszarteneil. OCHOBHBIE TaKCaUHOHHBIC NOKA3aTCJIH:
cocTap (nmopoiwl, APycH BHICOT), CPejiHsisl BLICOTA MO HAPY-
caM, Bo3pacTt, OOHHTET, NOJHOTA, CPCAHHI JHAMETP NO MO-
poaam, sanac, ToBapuocth. OcHOBHBIE 3IKCNAYaTallHOHHBIE
MoKasate/H: NoJor<eHue uentpa TsKecTd, gopma cTBOJIOB,
colepaKanne Kopwl, rycrora J[peBocTosf, €ro macca. |

Koukn Ha MeqHOpHPYeMBIX 3eMJsX N0jApasiesisioT no
THNY (npoHCXoXKjaeHHe), NPOYHOCTH, pa3Mepy H TIYCTOTe.
[To npoucxoxaennio KoukH ObIBAOT pacTHTEIbHBEIE, 3eMJs-
Hble, NPHCTBOJIbHLIC, MPHIHEBLIE, NPUBaAyHHBie. PacTHTeas-
HEIE KOYKH MO NPOYHOCTH NOAPA3JeaslioT Ha NnpoyHbie, chla-
Gonpouubie n puxabvie. [lo BelcoTe KOYKH jAeJAT HAa KapJu-
KoBble (a0 15 cm), uuskme (15...25), cpeanne (26...950)
H BoICOKHe (Boiwe 50 cM). 3aKouKapeHHOCTb ONpPeieasiioT
[0 CTENEHH NMOKPHITHA IMVIOWIAAHM KOYKAMH H HX HHCJAY Ha
| ra.

[To cremenu 3aCOpPeHHOCTH KaMHSIMH MOBEPXHOCTH H
Bepxiero caosa (40 cm) noussl naomaad  pasjensioT Ha
cirabokasmenncroie (o0uiHii o6bem Kamueil jo 25), cpexaue-
KamMenHcernie (25...50), cunpnokamenHcersie (90...100) u
H OUeih CHIbHO-KamenuncThie (Goaee 100 m3/ra). Ilo auma-
METPY KaMHu feast Ha Meakue (no 30 cm), cpeanne
(30...60), kpynusie (60...100) u rawbu (6onee 100 cm).

Bamueiimune Meroauyeckue TtpeboBaHus, nNpeaAbABIfA-
EMEBIE K ONBITAM H ONBITHBEIM YHaCTKaM, CJAeAYIOlHE. THITHY=-"
HOCTE OnbITa; cOOMIOJeHHe MPHHIHNE CAHHCTBEHHOrO pas- |
JUYHHA; NPOBEACHHE ONLITA Ha CHeuHalbHO BLIAEJCHHOM H
BHIPABHEHHOM O KYJAbLTYPTEXHHUECKHUM H [OYBEHHKIM YCJIO-
BHAM YuacTKe.

TunuunocTs onbiTa AOCTHraeTcs COOTBETCTBHEM YCJAOBHIL |
ero MpoBejleHHsl MOUYBCHHO-KAHMATHICCKHM, KYJbTYPTEXHH-
YeCKHM, TEeXHOJOIHYECKHM M arpoTexHHYecKHM YCJAOBHAM,
XapaKTepHBLIM U1 PafioOHOB BHEAPEHHS! H3YyYaeMbIX B ONBI-
Te npHeMoB. B nousTHe THNHYHOCTH YCJOBHII BXOAAT Tpe-
OoBaHHC XapPaKTePHCTHKH KYJLTYPTEXHHYECKOro COCTOAHHA
yuacTKa JUisi 30Hbl B 11€J0M, BLICOKHH YPOBCHbL TEXHOJOI'HH,
a TaKKe JOCTATOUHAH NPOAOIKHTENBHOCTh NPOBEjeHHS He-
C/EI0BaHHIl, MOCKOJAbLKY Pe3yibTaThl, NOJYYCHHHE B MOroj-
HEIX VCJOBHSX OJIHOrO cesoHa H roja, omIHYaloTca OT pe-
3VJAbTATOB JPYTHX CE30HOB H JIeT.
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[TpHHIHN €AHHCTBEHHOrO PasiH4YHsA 3aKJ/I0MaeTCd B TOM,
gTOo B ONBITE BCe (PAKTOPLI, ONpejeasionie KOHeUHBIH pe-
3yJBTAT, 32 HCKJIIOYEHHEM TeX, BHAHHE KOTOPHIX H3yuaer-
csl, JOJKHB ObITh OAHHAKOBBIMH JUIsi BCEX BapHaHTOB.

TpeGoBanue MPOBEJAEHHS MOJEBOrO ONBITa HA CreENHAJb-
1O BbiJGJICHHOM, BhIpaBHEHHOM M0 MJAOAOPOAHIO H KYJAbTYP-
TeXHHYECKHM XapaKTepHCTHKAM YYacTKe JIOTHYECKH BBITe-
KAaeT H3 NPHHIMNA eAHHCTBEHHOro pasiHung H He Tpeldy-
er ocobbiXx paabsacHennii. Hecobalonenne storo TpeGoBa-
HHS, NPOBEJCHHE ONBITOB HA CAYYailHbIX, HEONHOPOAHBIX MO
CBOHM CBOIiCTBAM VYacTKax MOMKeT MPHBECTH K HEBepHbIM
BbIBOJlaM.

I'aasHoe TpeGoBaHHe, KOTOPOMY IOJ¥KEH YA0B/IETBOPATL
KaxXAblit ONBITHBIH YYacTOK, — BO3MOXKHO O0o0abluast 0AHO-
POAHOCTb BCEX MPHPOJHLIX YCHOBHH: KYJbTYPTEXHHYECKHX
CBOHCTB, peabeda, JHTONOTHYECKOTO CTPOCIHNS, NOYBCHHOIO
nokpopa H T. A. Oanako HaiiTH COBCPHICHHO OAHOPOAHBIH
YyYacTOK NPH 3HAUHTeJbHHX ero pasmepax (Goxee 10...
15 ra) npakTuueckn HepoaMmozxHo. [Tostomy B GoablUHHCTBE
CJAYYaeB MNOJEBLIC ONBITHI MO KYJAbTYPTEXHHKE NPHXOAHTCA
3aKJajJBLBaTh HA HEOJAHOPOAHBIX yvuacTKax. B aTux cayuasx
HeOOX0JANMO MNMOJIB30BATLCH CJACAVIOUIHMH BO3MOMKHBIMH J10-
NycKaMH B KYJbLTYPTEXHHYECKHX XapaKTEpPHCTHKaxX MNpH BhHl-
60pe ONBITHBIX YYACTKOB:

sapoctHocTs — 10 9%;

yHcao aepesneB Ha 1 ra — 50;

JAHAMETP CTBOJIOB — D CM;

BEICOTA CTBOJIOR:

KycrapHuka — 1 M;

JepeBheB — 3 M;

noaxoTa apesocrosa — 0,1;

npumecsk nopoa— 10 Y%;

anamerp nueit — 10 om;

BhicoTa Kouexk — 10 cwMm;

YHCJ0 Kouek — 3 Toic. wT. Ha | ra;

sacopennocTs Kamusimu — 10 m3/ra

nuamerp Kamus — 10 cm;

MOLLHOCTb I'YMYCOBOIO CJOSl — D CM.

Cxemy onwpiTa paspabateiBaioT OO0LIUNO, KOTrjJla 4YeTKO
chopmyaupoBalbl 3a4a4H, cTOsILUHE MEPE] ONMBLITOM, H Onpe-
nenena pabouasi runore3a, TO €CTh TO HJIH HHOE mnpeano-
JOMKEHHE 0 BJAHAHHH H B3aHMOCBSA3H H3yUaeMbX (akToOpoB
H 00 oXujaeMblXx pesyabraTtax HeejaepoBanuil. Cxemy onbl-
Ta cocTapasAlT ero Bapuautel. OJHH H3 HHX, C KOTOPHM

233



CPaBHHBAIOT BCE OCTaJbHbIE, HasbiBaioT KoHTpoaem. [Ipn
TeXHOJOrHUECKHX MCCACMOBAHHAX  HeaecoobpasHo TPHHH-
MaTh 32 KOHTPOJb CXEeMBI, WHPOKO NMPHMEHACMBIC B MEJIHO-
PATHBHOM NPOH3BOJCTBE. Uneno BaAPHAHTOB OIbITa OINpcie-
JsieTcs 3anauelt, croaumel nepex uccaenopandeM. HUem 6odib-
e YHCJO BAPHAHTOR B NOJEBOM ONbITE, TeM OOJblIe MJO-
Hiajibk ONBITHOTO YUaCTKa H CHJABHCE ﬁ}",’lET CRa3bIBATHECH Ha
peayiabTaTax HeoJHOPOJHOCTh KVIBTVPTEXHHUECKHX, MOY-
BEHHBIX H APYIHX XapaKTepHCTHK y4yacTKa, a ¢JeL0oBaTellb-
HO, TOYHOCTb onbiTa Oyiaer Huxe. OnTHManbHAdA cxema
ONBITAa MO TEXHOJOTHH KVJLTYPTEXHHUECKHX paloT BKJOYa-
et He Gosee 5...7 BapHAHTOB.

Hpyroii Ba)KHBIH MOMEHT NPH NJAHHPOBAHHH CXEMBI
ONBITOB — YCTAHOBHTL HX TOBTOPHOCTb, TO €CTh YHCJO Je-
JJAHOK C OJHHAKOBbIMH BdpHaHTdAMH. Heckoabko ACNAHOK
B pasJHUHBIX HaCTHX ONBITHOIO YHACTKA NO3BOJAIOT NOJHEE
OTPa3uTh HEOAHOPOAHOCTE €ro KyJAbTYPTEXHHUCCKHX Xapak-
TCPHCTHK H TONYyUHTh Dojce TouHbIe cpeiHHC JaHHBIC IO
BapHaHTy. Haule Bcero B npakTHKe ONBITHOTO Jieda HCNoJb-
3VIOT 4-KpaTHYI0O MOBTOPHOCTh, MOCKOJBKY MNPH 4YHCJ/AE MOB-
TOpHOCTEH MeHee 4 pe3ko BospacTaeT OWHOKA ONBITa, a NpH
6...8-KpaTHoll NOBTOPHOCTH OPraHH3alHOHHO 3aTpyiHAEeT-
cs1 npoBegenue pafor na yuactke. [Tostomy 6. . 3-kpaTuyio
MOBTOPHOCTHL MPHMEHSIOT Ha NMECTPLIX MO CBOMM CBOHCTBAM
yYacTKaxX, a 3-KpaTHVIO — JHUIb B TeX cJyuasx, Korja me-
TOAHUECKAs CTOPOHA HCCJIENOBAHMIl XOPOILO H3y4YeHa.

Ecan nonesnie ONBTHLI MO TEXHOJIOTHH NMPOBOAAT B Mpo-
H3BOJACTBEHHBIX VCJAOBHAX Ha OOJBIIHX OJHOPOAHBLIX IJIO-
HajgsxX, TO KyJbTypTexHHueckue padoTsl NpH  3akiaajake
ONMLITa BBEIMOJHAKT 6€3 KPaTHOCTH BapHaHTOB. B atoMm cuy-
yae Bce HabawAeHHs H 3aMepbl NPOBOASAT € TMOBBILLIEHHOH
KPaTHOCTBIO.

Caenyiouinii stan — Bebop naowmaan U GopmMbl ONBIT-
HBIX JICJIAHOK.,

B onbitax no H3y4YeHHI0O TEXHOJOTHYECKHX CXEM IO
KVJAbLTYPTEXHHKE, TJ€ H3YYaloT COCTAB H MNOCIEA0BATENb-
HOCTh paﬁDT, OINTHMAJbLHBLIH paiMep ﬂﬂHDl':I AeJIAHKH COCTaB-
aser 0,5...1 ra. [lpn u3yuyeHHH OTAeNbHBIX NPHEMOB CBeE-
NeHHS] APEBECHOH pacTHTeALHOCTH, YOOPKH KaMueil, obpa-
OOTKH NMOYUBHI H T. JI., 8 TaKKe B MHOTIO/IETHHX CTaLHOHAp-
HBIX OIBITAX, KOrja npejnojaraercsi pasieinTb ONBLITHHE
JeafiHiKH Ha COCTaBHLIE YaCTH NYTEM eXXErojaHoro Hajo-
MeHHA JONOJHHTEJbHBIX BAPHAHTOB, pPa3Mep ONLITHOI Je-
AfHKH MoxKeT OuTh yMenbwen go 0,1...03 ra. B ocraie-

234




HBIX CJAyYafaXx pa3Mep ONbITHOH AensiHKH cocrtaBaser 100...
500 m2. O6Gmag naouanb ONLITHON JeNsiHKH Bcerja GuiBaer
HeCKOABLKO Oojblue yYeTHOH IJIOLIAAH 3a CYeT 3alHTHHIX
MoJIOC, KOTOPbI€ BHIAGASIOT NO MNepHUMeTPY KaXKoi AeNsiHKH
A8l VCTPAHEHHsSl BJHAHHS COCEJMHHX BAPHAHTOB HJH Tak
Ha3blBaeMoro Kpaesoro 3ddexra. B TexsosioruyecKux Onwol-
taXx OOKOBbIE 3aLUTHBIE MOJOCH BJAOJAbL JAJAHHHBIX CTOPOH
JEeJNAHOK JO/DKHBI HMEThL LUMPHHY, PAaBHYIO TPeM MpOXojaM
npHMeHAEMBIX MaWHH H Oopyauit. B Hexkorophlx cayuas,
HATIPUMED TPH HCMOJb30BAHHK (Pe3CpHBIX MAalUMH, WHPH-
HA 3alUTHON NOJOCH MOXKeT OHTh yBeanuena B 1,5 pasa.
KoHueBbie 3allHTHHIE MOJOCH J0JIKHBI  COCTABAATL O ...
10 M ans cBo0OAHOrO pasBopoTa arperaTos.

3amHuTHEE N10J0CKH ACJAAHOK, HA KOTOPLIX MpeaycMaTpH-
BAETCH YYET YPOoXKas, HMCIOT HECKOJbKO MEHbLIHE pa3Me-
pol. IllupHHa OOKOBBLIX 3alMTHLIX Mojoc cocrasasier 1...
1,b M, a KonueBnlx —2 M. IDTH 3alHTHBEIE MOJOCH YOH-
paloT nmepej nayajioM yuyera ypoias.

3allHTHBIC NOJOCHl B/OJb MarHCTPaJbHLIX M cobHpa-
TEJbHBIX KaHaJIOB B 3aBHCHMOCTH OT HX Pa3MepoB He J0JIk-
Hbl ObITh yae 20...60 M (3on Bauanus KpuBOI aenpec-
CHH), BJAOJAb OTKPHITHIX ocymHTeneit —10...15 M, Baoan
MOJIEBBIX JOPOr H JIECHBIX NMPOceKk — 2...3 M.

OnbiTHbe AeNSIHKH MOTYT HMETb KBaJApaTHYIO H MpPSAMO-
yroibhyio ¢opmy. Bo Bcex cayuasix oGs3aresbHo cozjlaHue
YCJOBHH JWI8 HCMOJNbL30BAHHS KOMIJIEKca HEODXO0IHMBIX
KYJbTYPTEXHHUYECKHX MalUHH H OPYAHI.

[Tpu ornourennu cropou gensinok Gosaee 10 ux nasnipa-
10T YIJIHHEHHBIMH. Y IJIHHEHHBIC JAENSHKH TO3BOJSIOT Hau-
boJjiee NOJHO OTPasHTb HEOAHOPOAHOCTb CBOWHCTB OMBITHO-
ro yuyacTkKa, 3a CHUET Yero yayulraercsi CPaBHHMOCTbh BapH-
aHtoB onbita, Hauboaee cuabho 3shpdekr or yaIHHEHHS
CKa3bIBAETCA MPH YBEJNHUYCHHH  OTHOLWIEHHS  CTOPOH J10
10...15. Hanpueiiuiee yaauHeHHEe ACASIHOK MOMKeT OGBITh
lesiecoobpasio aas yao06CTBa HCNOABL3CBAHHS KYJALTYpPTEX-
HHUecKHX MawnH, Ulnpuny onbiTHEIX AensiHOK 0GBIYHO MpH-
HHMAIOT KpPATHOH LIHPHHE 3aXBaTa NPHMEHHEMBIX MAallHH,

CyutectBennoe BJAHfAHHE Ha AOCTOBEPHOCTh ONLITA OKa-
3bIBAeT OpHEeHTAlHs [eJSIHOK Ha ONBITHOM YuacTKe, OCO-
OCHHO NPH PABHOMEPHOM H3MEHEHHH KYJbTYDPTEXHHUYCCKHX
XaPaKTePHCTHK B KaKoM-nuOGO0 Hanpasaenuu. B rakux cay-
HasxX JAeJSIHKH cJeayer pacnojiarate MAHHHON  CTOPOHOH
BA0Jb HanmpasJCHHA H3MEHEHHs CBOMCTB YyYacTKa, MOCKOJb-
Ky NpH JAPYyromM pacnojoKeHuu OyJeT HapyweH npHHILHI
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eMHCTBEHHOrO Pa3jHuHA H Bech OnuT Oyjaer 3abpakoBaH,
70 caeayer YUYHTHIBATH MPH MJIAHHPOBAHHH MOJEBLIX ONbI-

TOB MO KYJbTYpPTeXHHKEe Ha OCYIUAaCMBIX 3eMAAX, TaK KaK
3AECk BCerjia HabalojnaeTcd HeOoAHOPOAHOCTh BOJAHOIO pe-9

KHMa NOYBHI B Hampas/elHH, NeprneHanKyAapHOM OCYUIHTE-

JSM H 3aKpbiThiM ApeHaM. Ha yuactkax ¢ BbipazKeHHLIM

VKJOHOM AeJAHKH CaelyeT pacnojgarate BAOJIb CRJIOHA.

HeemoTpst Ha TO ¥TO NPSIMOYTOJibHBIE ACJASHKH obnaja-
0T ONHCAHHBIMH BHIIIE MPEHMYyUlECTBAMH, B HCKOTOPHIX

cayuasx, HanpuMep NpPH HCCJAEAOBAHHAX M0 NJAaHHPOBKE,

ybopKe MeJKHX JpeBecHbX OCTAaTKOB H T. M., Korjia HeE-.
00XOJUMBl MPOXO/bl arperaTos B IEPEKPecTHBIX HanpasJe-
HHSIX, 1eaeco00pasHO HCHOJAbL30BATh MAEJSAHKH KBaJPaTHOH -

(OpPMHL.
Bce BO3MOMKHBIE CJYyUaH pa3MelleHHsi BapHaAHTOB B MO-

JEeBHIX ONHITAX MO KYJbTYPTeXHHKe MOAPAa3Le/AlOT Ha TPH
OCHOBHBIX METOJA: CTAHJAapPTHLIH, CHCTEMAaTHYCCKHH H PEH-

JOMH3HPOBaHHbIH.

CranmapTHHIT MeTOJ OTJAHYaeTcss OT APYrHX TeM, YTO -

B Ka)X[0ii W3 NOBTOPHOCTEH HaMmewaeTcs HECKOJbKO A€Jd-

HOK C KOHTPOJIbHBIM BapHaHTOM (CTaHaapToM), KOTOpbIe

pacnonaraioT yepes OJHy, ABe HJIH TPH ONLITHHE ACNAHKH
C TaKMM pacueroM, 4ToOpl KaXKAbliH BapHauT MOMKHO OblJ0
CPABHHBATH CO CBOHM KOHTpOJEM.

CucTeMaTHYCCKOE pasMelieHne BapHaHToB (MeTOA Op-
rAHH30BAHHLIX NOBTOPEHHH) OCHOBAHO Ha TOM, YTO B Kax-
N0l MOBTOPHOCTH BapHAaHTH pacnojaraloT OAHHAKOBO, TO
ecTh B OAHON M Toii e nocaeaosatenbnoctH. HaunbGosee
pacnpocrpanelnsl NOCJe0BaTeNbHOE PacnoloKCHHE BapHaH-
TOB B OJHH SPYC H IIaXMaTHOE — NPH PacnojioXKeHHu Mos-
TOPHOCTEH B HCCKOJIBKO fPYCOB.

PensoMnsuposantoe (cayuaiiHoe) pasmellerne BapHan-
TOB B Kax/10il NOBTOPHOCTH HOCHT cJay4ailHbli Xxapakrtep
H onpejaeasiercs kpebuem, nostomy Ji060H H3 BapHaNTOB
HMEeT paBHBIN WaHC nonactb Ha JOOYK YacTb ONLITHOrO
yuacTKa.

MuorodakTopisie oneiTh  3aKjaaAbLIBalOT 10 METOAY
NEepeKpecTHOro HajoKenusa. Yacto  HCNoab3ylOT MeTOJR
paclenjeHnbiX ACAsTHOK. B 3TOM cayuae 4uCa0 ACASHOK
OJHOro onbiTa (JEJsiHKH NepBoro nopsaka) aeaar (pac-
WEenJasioT) Ha YHCJAO AeJSHOK BTOPOro mnopsjlka, 3a cUer
yero Kaxjaas JACAAHKA NEpPBOro nopsgjka ciy#uT MnoBTop-
HOCTBIO JUWisl JEJSIHOK BTOPOro OMNMbITA, HAKJaAbiBACMOI'0 Ha
nepsolit. Hanboabiee pacnpocTpanenue HaAXOAHT MeETOA
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pacilenVIeHHbX AeJAHOK B OTBITAX MO nepsuunol obpador-
Ke NOUBHLI, pPAa3JOKEHHIO JPEeBecHHBI, CPe3Ke ryMyCOBOro
cj105l nPH MJAAHHPOBKE, BOCCTAHOBJCHHIO MOYBEHIIOTO MJIOJO-
poAHs.

[Ipn 1JaHHPOBANMK NOJEBEIX ONBITOB Ha OCylIaeMbIX
seMJIAX HEOOXOAHUMO YUHTHLIBATH HE TOJHKO NMECTPOTY Kyilb-
TYPTEXHHUYCCKHX XAPAKTEPHCTHK, HO H HEPABHOMEPHOCTh
cojiepsKanus Baarn B nouse, 00yCJAOBAEHHYIO BJHSIHHEM OCY-
mureasnoil cetn, Hanbonee pacnpocTpaHentas cxema pac-
[OJOMKEeHHS JeJASHOK NPH OCYUIEHHH CeThI0 OTKPHITHIX KaHa-
JIOB — nonepeyHas, B O4HH sipyc. B aTom ciiyuae ACJISIHKH
Hape3aioT MONepeK OCyUINTeJeH M Kax/afd H3 HHX OXBaThl-
BAET BCIO MeXKKaHalbHYIO nojocy. Kpainne JeisiHKH yaa-
JSIOT OT TPaHCNOPTHPYIOULEro cobHpaTesisi H HCTOKa KaHa-
JOB He MeHee YeM Ha pAaccTosiHHe MeIK/ly OCYUIHTeNAMH,
yTOOGB HCKJIOUATH NMEpeTeKaHHne Baarn uyepe3 GOKOBHIE Tpa-
HHIII OnbiTHOro yuactka. MHoraa onwiTHhe JeJsiHKH pac-
foaaraloT Ha mnoJioce MeXxJ1y KaHajlaMH B JiBa fpyca, eclH
obe NOJOBHHBI MEXKKaHalbHOH NMOJOCH HAXOJATCHA B OJHHA-
KOBBIX YCJOBHSX.

He caeayer pacnosarath AGASSHKH Ha OAHOH MeXKa-
HaJbHOH noJjoce B TpH H OoJiee ApycoB, & TakyKe paculen-
JISITE CKBO3HbIE JIe/IIHKH B [ONepeYHoM HanpasjeHHH Oojee
yeM Ha jiBe YacTH.

Beerja cieayer oraaBaTh IpeanoyrtelHe MpPoOAOJbHO-
MY paclUenJieHuio JeasaHoK, uToObl KaKjasi uacTb pacuien-
JIEHHOI JIeAfAHKH OXBAaThbiBaJa MOJOCY OT OJHOro A0 ApPYro-
ro kaHana. Korsa OuiBaer HeoOXOAHMO 3aJOMHTB MHOIO-
SAPYCHYIO CXeMYy onbiTa, KaXKJblil fipyc pacnoJjiaraiT Ha OT-
JeNbHOH MeXKaHaJIbHOH noJoce.

[Ipu 3akaajke ONLITOB Ha YydacTKaX, OCYLIEHHBIX 3a-
KPHITHIM JIpeHa)KeM, 3ajavya pasMelleHHH# ONLITHBIX Jens-
HOK ympoliaeTcs, HO H B 3THX ciaydasX Heo0XO0AHMO,4TO-
Obl rpaHuilbl JeJsiHOK OBUIH  YBfi3aHbl C OCYLIHTEJNbHOH
cethbio. JKemaTtenbHO pacnojiaraTh JAeJAHKH NONEPEK Ha-
npapJjenns Apen, Ho JAONYCTHMO H TNPOJOJbHOE HX pacno-
noxenne, I'pannunl ACAAHOK JOMMKHBI OBITh YyAaJeHbl OT
OamKaluX OTKPHTHX H 3aKPHITHIX KOJNJEKTOPOB H HCTO-
KOB JIpE€H He MeHee YeM Ha BeJHYHHY MEXJIpPeHHOro pac-
CTOSIHHS,

HaGnonenua — 370 KOMHYecTBeHHAs] HJH KauecTBeHHas
pPerHeTpaliisi HHTEpPeCYIOUHX HCecaejoBaTe sl CTOPOH pas-
DBHTHS SIBJEHHS.
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B 3aBHCHMOCTH OT XapakTepa ONBITOB MPH KyJabTypTex-
HHYECKHX HCCJeJ0BAHHAX NMPOBOAAT HaOJIOACHHA HaJ:

pabGoToii npUMeNAeMbIX MalllHi H OPYAHN,

KYJLTYPTEXHHUECKHMH  CBONCTBAMH  MEJIHOPHPYEMBIX
3eMellb; )

-CBOHCTBAMH VTHAH3HPYEMOH NPOAYKIHH,

TeMnepaTypoit BO3J1yxa, CHEroBbIM NOKPOBOM, Mpomep-
3aHHeM H OTTaHBallHeM MOYBHI, OcajKaMH H Ap.;

BOJAHBIM, BO3AYUIHBIM, TeMnepaTypHbiM, OGHOJOTHUYECKHM
H NHIIEBLIM pexXHMaMH NOouBbl, €e (PH3HYCCKHMH CBOHCT-
BaMH;

0cOGEHHOCTAMH pPOCTa H Pa3sBHTHA CEJbCKOXO3AHCTBEN-
HBEIX KVJbLTYP.

Habmoaenuss noapasiensior Ha OCHOBHBIE H CONMYTCTBY-
0L He,

[Tpn ocHoBHEIX Haba0AeHHSX HaA TEXHOJOrHYCCKHMH
npoieccaMu mpoBoasiT Gotorpaduio pabouero aus. Ilpo-
H3BOAHTEABLHOCTh MAllHH H OPYAHH ONpeiefiloT XpPOHOMET-
pHpoBanueM, pacuetamu Gananca paboyero BpeMeHH, JIHEB-
HOH BuIpaGoTKOH M (pakTHUeCKO# BBHIPAbOTKOH 3a CMEHY.
[Ipu TexHonorHyeckHx HaGuojeHusx yuer 3sarpat palo-
yero BpeMEeHH MPOBOAAT B 9... l0-KpaTHOH NOBTOPHOCTH.

Yucrory (moanoTy) cpe3aHusi, KopueBaHHs, BblUeCbiBa-
HHS JPEBECHOH PACTHTEJNbHOCTH ONpPEAejsioT Nocie Mpoxo-
a MalH{bLl HIH OpyAHa no dopmy.Je:

4= (a—b)100/a,

rae ¥« — uNCTOTa cpe3annsi (KopueBamue, Buuecwsanue), %: a — uHc-
A0 Bcex cTBojoB (mHH) Ha yueTHoit JAenanke; b —wunHcao CTBOJOB,
OCTABUINXCSA Hecpe3aHibMH (HeBWKOpPHUEBAHHLIE, HEBLNCCAHNLIE) nocae
npoxona arperara.

Pasmep yueTHOi HeJAHKH NPH Cpe3aHHH KyCTapHHKa H
MeJIKOoJIeChsl — 5 M 10 X0Ay MallHHBE Ha WHPHHY 3axBarTa,
npu Kopueske — 100 m2 IloBropnocts 5-kparnasi. BopicoTy
cpesa CTBOJIOB H3MEPAIOT OT NMOBEPXHOCTH 3€MJH A0 JIHHHH
cpesa, a AHaMeTp — no JHHHH cpesa. CpesanibiMH CUHTA-
IOT BCE CTBOJBLI KyCTapHHKa HWJIH JiepeBa, KOTOpbie MOryT
O6uiTh cBobGoano cobpansl. [Mosnory crpeGanus apeBecHOM
PaCTHTEJbHOCTH ONpeAeasiioT, YUHThBas 00beM ApeBEecHHbI
Ha Y4eTHOIl njollaike a0 H nocjae crpebaHus.

Ias onpepenennsi obvema nouswl, crpefaeMoil BMecTe
¢ BLIKOpYEeBaHHONl ApeBecHOH PacTHTEJNbHOCTBIO, NHAMH HJIH
MEJIKHMH JIpeBecHbLIMH oOCTaTKaMmH, BhIOHPAIOT Xapakrep-
HHle MJOLLAAH, Ha KOTOphIX arperart npoxoiaut 20 M, noc-
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Je uero co0paHHYI0 Maccy MepeTpaAXHBAOT AJA OTAeNeHHs
nousbl OT apesecHHbl. CoOpaHHYI0 NOYBY H JApEeBECHHY B3Be-
LIHBAIOT B OTACABHOCTH ¢ TouHOocThio a0 0,1 kr. [lo obGuueit
macce co0OpaHHOH NOYBLI M JAPeBeCHHBI ONpere/IfIOT HX
00BEM.

Crenenb apobiaenHHs (M3MenbueHHe) JApeBeCHHB! MNpH
¢dpesepoBaHHKH ONpeeNAaloT KaK OoTHOuleHHe Mmacchl (pak-
uuit aanHoi MeHee 20 cMm Ko Bcelt Macce npodpesepoBan-
HOW ApPEeBeCHHDI.

Yuer KoAHYecTBA JAPEBECHON Ilensl, 3acopsolleil no-
BEPXHOCTL NPH (PpesepoBaHHH KyCTapHHKa H MeJKOJechs,
NpoBOAAT Ha nJuowankax passmepom 100 w2 [losTopHOCT
4...5-kpatHas. PasMepnl jApeBeclibiX OCTATKOB, XapaKTepH-
ayiollHe cTeleHb H3MeJAbYEeHHS, ONPeaeJIsoT pasjicjeHHeM
apesecHoii macen! Ha (pakuuu 5...10, 20...20, 20... 30,
30...40, 40...50 u 6onee 50 cm. Ppakuun AAHHOH MeHee
D CM He YYHTBLIBAIOT, TAK KAaK OHH He OKa3blBalOT CYyIlecT-
BEHHOro BJAHAHHA Ha paboTy CeAbCKOXO3AHCTBEHHBIX Ma-
LLIHH,

Pacnpenenenue apesecuusl npu ¢pesepoBaHHH MO ray-
OHHe onpejeisioT Ha MeTPOBBIX y4eTHhIX miaouiaakax. Ilpo-
¢pesepopanHy0 Maccy Topda H JApeBEeCHHB H3BJEKAlOT
ciaoaMe 0...5, 5...10, 10...15 15...20 u 20...25 cm.
Hueno caoes onpeaeasiior raybuHoit dpeseposanns. Ilpo-
(ppesepoBalinyio Maccy KaxKJoro c¢JIof I[POCEHBAIOT Yepes
MeTajJJIH4YecKHe pewrera ¢ auametrpoMm siveek 15 mum. Ocrap-
IIYIOCA Ha pelrerax ApeBecHHY B3BEIIHBAIOT.

[Torepun rymyca MuHepaJbHBIX MOYB NOCJE YaaJdeHHH
JPEBECHOH PACTHTEJBLHOCTH YCTAHABJHBAIOT MO MOYBCHHBIM
paspesaMm c onpejiesieHHeM COAepKaHHA rymMyca B NpolCH-
Tax: :

qh—qihy

fj"'_——._+—

rie g,q)—cpeiHee colep#aHue ryMyca B nouse, %: h, fy — mow-
HOCTL TYMYCOBOTO CJI05i MOMBLL 0 H MOCJAE PacKOpUenKH, CM.

[Ipu ncnoas3oBaHui KyJbTYPTEeXHHUECKHX MallHH ¢ aK-
THBHBLIMH paGOYHMH OpraHaMH COXpaHeHHEe eCTEeCTBCHHOro
JI0J0pOAHSA BO MHOTOM onpejensiercs 3(pdeKTHBHOCTBIO ce-
napaumyp, Kortopas Belpaxkaercsa kKoadgduumentTom cena-
patuu:

ke= (h—Ty)/h,
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rie h—ray6iuna obpabotkn nousw, cM; Ty — YCAOBHAS TOJMIMHHA He-
OTCENAPHPOBAHHON 3eMJH, BHIHECEHHOH ¢ eiumHuubl olpaboTaHHON [1J0-
HER

Tu=Mey/100 n,

Fi€ Mew — Macca cpoboanoll 3emal, BHNeceHHoll ¢ eamnnuw  ofpabo-
TANHOW MUOMAAM, T, R — IJOTHOCTH 06paBaTHBACMOrO NOMBEHHOrO
ropu3onTa, T/M3,

Ynanennyio ¢ METHOPHPYEMBIX 3€Melb JPEeBeCHHY
nepepabaTbiBAIOT B TEXHOJOTHYECKYIO LIENY AJis NPOH3BOJ-
CTBA CTPOHTENBHLIX MAaTePHAJIOB HJH KOMIOCTHPYIOT B
MOYBE ¢ UEJIbLIO NOBLIIEHHA ¢& IJIOA0POaH.

HceaenoBaHus Mo HCMOJb30BAHHIO HCKOHIHILHOHHOM Ape-
BECHHBI C MEJHOPHPYEMEIX 3eMelb JJsi NPOH3BOJACTBA
cTpoHTeabHoro jaepesoberona nposoadar ¢ yuerom 'OCT na
cTpoHTebHble MaTepuanas 1 MPTY-21-5—64.

Utobsl YCTAHOBHThL BH3YAJbHBIH HHIEKC COCTOANHA 0O0-
pasua, B JpeBecHHy npH caaboM naxume BBOJAT KOHEN
TOHKOro HOXKa, OPHEHTHPOBAHHOIO BAOJIL  BOJIOKOH. H[’JH
TOM HOXK MOYKET BXOJHThH TOJBKO B pasMfrieHHYO jpeBe-
CHHY.

Jas onpejeneHus crenenyd pasjoxenus obdpasios ape-
BECHHBI MO IMOKazaTesfM MeXanHuecKoH NPOYHOCTH IIPOBO-
JST HCNBITAHHE Ha CXaTHe BAOJL BOJIOKOH B abcoJioTHO
CyXoM cocTofAHHH. Jlyis cHibHO pa3pyuienHbX 00pa3iloB HC-
MOJb3YIOT WIKAAy ¢ NpeiejoM MaKCHMaJbLHOro Harpy:KeHHd.

HauGonee nmpoct M TOYEGH BeCOBOH METO] OMNpejeseHHs
CTENEHH pasJjoxeHuss apesecudsl. [Ipu srom wmeroae o06-
pasusl JipeBeCHHBLl 10 3aK/JajlKH ONbiTa MapKHpPYIOT, Bhl-
CYIINBAIOT [0 abcoioTHO CYXOH Macchl H B3BCIIHBAIOT.
[Tocae onpejeneHHOro cpokKa HaxXoXK/JA€HHA B 1OYBE HX OT-
KanbBalT, OTMLIBAIOT MOJ CTPyeH BoAL, cywar ao ab-
COJIIOTHO CyXoro coctosuus H B3pewusaior. [lo pasunuue
MACChl MOJCYHTHIBAIOT NHPOLEHT TOTCPH KaxKjabiM 00pasiiom
apesecHibl. CrencHb pasnoXKeHHs 3anaxaHuoil B TNOYBY
APEBECHHEl CJeayeT onpelejiate no ee¢ BH3YaJbHBIM HHACK-
CaM, CHHMEHHIO NPOYHOCTHREIX CBOHCTB H BECOBBLIM MEeTOMOM.
OnpenencHue creneHH paspylicHHds 3anaxaHHOH B MOYBY
JIPEBECHHEl NO BH3VAJBHEIM HHJAEKCaM COCTOAHHA o0Dpas-
nos mposoasT no meroauke C. H. Topwnna u H. A. Uepn-
HoBa € HCOOJIB3OBAHHCM CITEL{HH.]']IJHEIﬁ HIIHEI{EHDﬁ HIKaJJahl.

[aybuny BHIOOPKH KaMHEH ONpejensioT nyTeM H3Mmepe-
HUSl BOajuH, o0pa30oBaBlUHXCA MOCJE H3BJAeHYeHHS KaMHei.
Uneno uaMepennii He joaxHO O6wvITh Menee 50, Iloanory
BEIOOPKH KaMHeH onpeieifioT OTHOoleHHeM obbeMa yOpaH-
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HBIX KaMmueit K obulemMy Hx o6bemMy Ha noje 10 BHOOPKH.
[Tostopnocts 3...D5-KpaTHas.  Iloacuer NpoH3BOAAT 1O

(hopmyJie:
’li]z Wﬂ' IOO,!WQ ¥

rne W, — obbeM Kamued, yGpamHBIX Mallnmofi ¢ YyYeTHOH njaoumam,
m¥: W, — ofbem Kamueill J0 BuOGOpKH, M°

Hamenenne (pakiHOHHOrO cocTaBa KaMHEH [ocje npo-
X04a MallHHB ONpPeAeasioT Ha Tex JKe ydacTkax Jo npoxo-
Jla MallHHBL,

Jlnsi onpejeseHHs CTEMEHH 3aCOPEHHOCTH NMOYBOH YOH-
paemoii Maccel Kamueli BLIOMPAIOT XapakTepHLI YUacTOK,
Ha Kotopom arperaT mpoxomut 20...50 M (B 3aBHCHMOCTH
oT KamensctocTH yuactka). Cobpaniyio Maccy neperpsixu-
BAIOT M0 OTJAEJEHHA NOuBLl OT Kamueil. Ilousy H KaMmHH
B3BCIIHBAIOT B OTJAEJBHOCTH ¢ TowHocThio o +0,1 kr. Ilo
ob1leil Macce cobpanHoil MOYBLl U KaMHEH Yepe3 HX IUIOT-
HOCTB ONpeNeafAlnT 00BeM MOUBBI H KaMHeH, coOpaHHBIX €
yueTHoit neasinkd. IloBropHocTh onpejaeseHuii d-KpaTHas.
Ha ocHOBaHHH MOJYYCHHLIX JAHHLIX ONPEAENAIOT CTEMNeHb
3aCOPeHHOCTH MouBoil yOupaembix KamHel no ¢opmyae:

T'I:W"‘ ]U’D!Wu' WH ¥
rae Wr — o6bem nousn, mM%; W, — obuem Kamuedd, M3

IJKOHOMHYECKYI0 3(Q(eKTHBHOCTb NPH HCCJACAOBAHHAX
no KYJbTYPTEXHHKE OMNpeAegasioT ¢ YYeToM TPYAOBHIX 3aT-
paT, 3HEProeMKOCTH, METa/JIoOeMKOCTH, ce0ecToOMMOCTH pa-
60T ¥ npuBeleHHLIX 3aTpaT. [1pn 3TOM HEO6XOAHMO YYHTH-
BaTh 3((PeKT OT coxpaHeHHs MOYBEHHOrO IJIOAOPOILHS, CO-
KpallleHHsl CPOKOB BBOjJa OOBEKTOB B 3KCIJyaTauHio, a
TaKXKe yJsydllleHHe oprannsanud pador.

CyurecTBylollne MeTojlHUECKHE OCHOBBI NPOBEACHHA KC-
CJAEOBaHHi MO KyJbTYPTEXHHKE B KaXKJ0OM KOHKPETHOM
ciyuae cJelyeT KOPPEKTHPOBAaThb € YYe€TOM MOCTaBJeHHOH
Hesn H 3ajay 3KcnepuMeHntaabhoit patorw. Ilpu nHeoOxo-
JAHMOCTH BOMpPOCaM METOAHKH MOryT OBITh NMOCBSIIIEHB! CIe-
[HAJBHbIE HCCACIOBAHHS, KOTOpPble B LEJOM pacliHpsior
H yray0asioT npeacTaBjieHHs O CYLIECTBYIOUHX METOAHKAX
HCCHIEIOBAHUI KYJAhTYPTEXHHYECKHX MeJHOpalHil.
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YK 631.62

MNOCTAHOBKA ONMBITOB MO OKYJIBTYPUBAHHIO
OCYIWAEMBIX MOYB

X. H. CTAPHKOB, gananaar ceqbckoxoasiicToeHBIX Hayk

Cumoaenckull puanaa Beecorwosnozo opdena Tpydosozo
Kpacrozo Jnamenu HayuHO-uccAedo8aresscko20 UHCTUTYTA
audporexnuri u meauopayuu um. A. H. Kocrakoaa

Eaunsix pekoMmeHjaauuii mo OKyJbTYPHBAHHIO TIOUB H3-33
Goablloro pasnoobpasus ocymlaeMblX 3eMedb ObITL He MO-
xer. CyulecTByiolue pekoMeHaallun Heo0X0AHMO YTOUHATh
MPHMEHHTEJBLHO K MOYBCHHBHIM H KJAHMATHUCCKHM YCJOBHSM,
BO3MOKHOCTHAM XO3SAHCTB H CTPOHTEJBHBIX OpramH3aHii.
1o yrouHeHne ocOOCHHO BaXHO B CBSA3H ¢ MNOABJEHHEM
HOBBIX TEXHHUYECKHX CPEJCTB B MEJHOPAUMH M OKYJIbTYPH-
BaHuu 3emeqab. Oamnako, 4ToOB NMOJAYYHTbH AOCTOBEPHLIC H
CpaBlHMBble Hay4yHbIC Janibie [PH MPOBEACHHH  ONbLITHLIX
pabot, HeOOXOJHMO NPHACPKHBATHCS CAHHON MCTOHKH,

[lepep nposeaennem onpiTa yuactoK o0cienyior s
onpejaeneHus NpejulecTBYIOUEr0 HCNOJAbL30BalHs, penbeda,
YCJOBHH BOJAHOIO perkHMa, CBOHCTB IMOBEPXHOCTH MOYBLI H
Xapakrepa nouseHHoro nokposa. [lpn onucanmm mnocien-
Hero ocobfeHno BaxHO oOpaTHTL BHHMaHHe Ha rayOGuny 3a-
JeraHud W XapakTep NOJACTHAAIUIHX [OPOA, Ha CTeneHb
OKYJILTYPEHHOCTH H OCTPYKTYPCHHOCTH  Bcero npoduns
MOYBHL.

Js XapaKTepHCTHKH HCXOAHBIX CBOHCTB MOYB 1A OMNBIT-
HOM yJacTKe onpeaedioT (B 3aBHCHMOCTH OT 3a/layu Onbi-
Ta) $H3IHYECKHEe H BOAHO-(DH3IHYECCKHE CBOIicTBA no4BH (ar-
peraTHbIif M MeXaHHYeCcKHil cocTaB, NMJOTHOCTh  TBEpPJALIX
YaCTHIl, MJAOTHOCTh, BJArOCMKOCTbL NMOJHYIO, KanHJAAAPHYIO
H HaHMEHLIIYIO, MaKCHMAaJbHYI0O THIPOCKONHYHOCTB, BOJMAO-
MPOHHILAEMOCTh), CKBAMIHIOCTL M aspalio, arpoxumuuec-
KHe CBOHCTBa NMouBbl (cojepxkalue rymyca, obuierg u ruj-
PONIH3YeMOro asoTa, KHCJIOTHOCTb, BaJoBLle 3anacu poc-
(Gopa, Kanuf, KaablUHsa W APYTHX 3JICMEHTOB NMHTAHHA pac-
TEHHIl, COCTAB MOIJOUEHHbIX OCHOBAHHI H €MKOCTh NOrao-
LEHHS, HAaJHIHE MOJAVTOPILIX OKHCJIO0B H ap.).

[Ipy nousenroM obcienoBauni TOPGAINKOB JONOJHH-
TEJbLHO YycTanaBaHBaloT THN OoaoTta, cTpoeHHe TOP(AHOI
3aJ1CKH, XapakTep MOACTHJIAIOUIHX MHHEpaJbHBIX I'PYHTOB,
HaJnyHe norpe0eHHOR ApeBecHHp H MHHEPaJAbHBIX BKJlOYe-
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Hui (JKeJe3HskK, BHBHAHHAT W Ap.), onpeaensoT GoTaunuec-
KHil cocTas, CTeNnelb pPasfoXkeHHd H 30JbHOCTL TOpda.

Arpo(pusnueckyio H arpoXHMHYECKYI) XapaKTepPHCTHKH
ONLITHBIX MOJEH H YYacTKOB JalT NO IeHETHYECKUM TOpH-
30HTaM Ha BCIO IAYyOHHY MOMBEHHOro mpogHs, HO He Meree
yem na 0,3...0,5 M nmxke auma ocymurtedeii. HMecaeayior
TAKZKE XHMH3M [OYBEHHO-TPYHTOBLIX BOJ. EcrectTBennbii
PACTHTEABHLIH NMOKPOB ONHCHIBAIOT N0 METOAHKE, NMPHHATOI
pH JecoTaKcallHOHHbIX H reoboTanndeckux obcae/lOBaHHsIX.
Ha ocnoBanun gannsix o0CJe10BaHHA COCTABMAAIOT KYJAbTYP-
TEXHHYECKYH (reoboTaHuueckasi) H NOYBEHHYIO KPYNHOMAC-
mrabusie (1:2000) xaptwl onwiTHOH M npuaeralolueil nJo-
1HajaH ¢ HaHECEHHEM MeJHOPATHBHOH CeTH W ropH3oHTaJei
pesabeda MeCTHOCTH.

KpoMme BOnpocoB, OCBEIAKOUHX NPHPOAHLIE VCJIOBHA
obcJsieayeMBIX MAacCHBOB, H3Y4UalOT YCJIOBHSA H BO3MOMXKHOCTH
npoBejientsa paboT MO OCBOEHHIO HOBBIX 3€MeJb H YJyullle-
HHIO CEJILCKOXO3AHCTBEHHBIX YIOAHI.

[Toneerie ONBITHL HAa OCylWlaeMBIX 3eMJaAX (BKJawouas pe-
KYJBTHBAIHIO KapLepoB, HCNOJL30BAHHE NOATANMHBACMBIX
3eMeJib, HCMOJMb30BaHHE CTOMHBIX BOJ H T. A.) MOrytr ObITb
MHOTOJIETHHMH H KPaTKOCPOYHBIMH, B COOTBETCTBHH C NO-
cTaBJieHHBIMH 3agavamMmu. llpm naanupoBanuu ux npeay-
CMaTPHBAIOT NPHHATYIO IS 30HBI NEpPejloBYIO0 arpoTexHH-
Ky, ofecrneunBamwollyio nojjepixanue B nouse OGJaronpusir-
HBIX AJST KYJbTYPHBIX pacTeHHH BOJAHOro, BO3AYWHOTO, IH-
TAaTeJNBLHOTO H JAPYrux peumoB. Hanpumep, na topdaubix
noysax Ilonecbsn u GoabminmucrBa ob6sacTeil HedepHO3EMbA
HeT HeOOXOJAHMOCTH OCTaBJATL BapHaHT 0(e3 BHECEHHSl Ka-
JHHHEIX yaoOpeHHil, yToObl 10Ka3aTh BaXXHOCTb KaJHA A4
(hopmupOBaHHs NOJHOUEHHOro ypoxasi. B onwitax ¢ yno6-
PEHHSAMH HeOOXOAHMO YCTAHOBHTb HX ONTHMAJbHBLIE J03Ll H
COOTHOWIEHHE NMPHMEHHTENBHO K KOHKPETHBLIM YCJOBHAM.

Ha xaxablil onuT 3aBOAAT NOJCBOH JKYpHaJd, KOTOPbI
BEJeT OJHH OTBCTCTBEHHLII HcnoJHHTeNbL. Bce 3anucH B
JKYpHaAJ 3anociT B JleHb nposenenns pador wian nabaioje-
HHIE  COMYTCTBYIOMIMX siBACHHH.  PUKCHpoBAHHE JAHHBIX
AONAHO OBITH B Takoll dopme, uToOB NOAL30BATHLCA HMH
Mor no0oil cneuHaJHCT jlaxe yepe3 3HAUHTENbHOE BpeMA
nocae Hadawonenui,

[lenecoobpa3no nNpoeKTHPOBATL H CTPOHTH OCYLIHTE.lb-
HbBIC H OCYWHTEJbHO-YBAAXKHHTEABHEIE CHCTEMBl CleuHalb-
HO 211 3aKJajKH ONbITOB [0 OKYJbTYPHBaHHIO.
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OcHoBrble TpeOOBaHHA K ONBITHOMY YYACTKY:
THIHYHOCTE AN JAHHOH 30HBI, PerHoHa HWJIH MAaccHBa;
POBHBLII WM cO caabuiM yKjaonoM peabed, rayduna Gec-
croynbix moHHxkenuit 15...20 cm u Oojee HexensaTeibHa;
 pacnojoxenHe BCeX BapHaHTOB onuiTa Ha OJHOM 3Jle-
MeHTe peabeda; '
MOYBOTPYHT HA rayOHHY 3aKJaAKH OCYWIHTEJNEH J0JIKeH
OGBITh OJIHOTHMHBLIM; VCJOBHSI BOJAHOTO MHTAHHI B Mpejenax .
OMLITHOrO YYaCcTKa TaKKe JOJKHB ObITh OJAHHAKOBBLIC;
OJIHHAKOBOE XO3SIHCTBEHHOE HCMOJb30BaliHe MmIolajil B
npejbiyliHe rojisl;
TeXHOJIOTHSI H CPOKH 3aKJajJKH ApeH  HJIH OTKPBLITHIX =
OCYUIHTEe/JICH H napaMeTpsl peryanpyiouieii cetH A0JKHBL
OLITH OJINHAKOBBIMH; 3
MPHEMJIEMOE MHHHMAJbHOE YHCJIO JApeH B BapHaHTe —
NSTh, B TOM YHCJE HEe MEHee TPex VUeTHBIX; B 3aBHCHMOCTH.
OT 3ajay HccAe/oBaHHil JONYCTHMO 3aJloJKeHHe KaxKJoro:
BapHanTa Haja OAHOH ApeHOH; B MHOTO(QAKTOPHBIX ONLITax
HaJ OJHOH JAPEHOH MOMXKHO pacnojarath HECKOJbKO BapH-
anToB, HO HE MEHee 4YeM B YeThbipex NMOBTOPECHHAX;
MpH 3aKJalKe ONLITOB HA OTKPLITOH OCYWHTEJIbHOH ce-
TH BCE BapHAHTH pacnojaraloT B OJHHAKOBBLIX YCJIOBHAX
BOJHOr0 pexuma; _
Kai/blit BapHant jojukeH OBITh 3alHILEH OT NPHTOKA
BOJIbl H3BHE; 3
BapHaHTH J0JAKHL ObITL o0ecnedyeHbl COOPVIKEHHAMH |
AJs H3MEPEHHsl IOBEpPXHOCTHOrO H JAPEHAaXKHOro CTOKOB,:
YPOBHeil rpyHTOBLIX BOJ, HX Hamnopa. ¢
Paamep, opmy H 4HCJO NOBTOPHOCTEH BAPHAHTOB HJH
ONBLITHBIX YUYacTKOB BHOHPAalOT B 3aBHCHMOCTH OT Xapakrte-
Pa H3yvyaeMblX BOTPOCOB, INECTPOTHI MIOJA0POAHS MNOUBHI,:
peabeda, X034fCTBEHHLIX M JAPYTHX ycJoBHi. Bo Beex cay-
yasx {HpDME MHKPOLEJAHOK) npeiycMaTpHBAIOT CO3/1a-
HHE YCJOBHH /s MeXauM3HpPOBaHHOH 00palOTKH MHOYUBBL
H yxona 3a nocesamu. [Ipu rpomosakux papuanrax iejne-
coobpasiio mapHoe pacnojoxeHde jensiHok. Ha Komriexkce-
HBEIX NOYBAX JKeJaTesibHO HMeTh He MeHee Tpex NMOBTOPEeHHH.
Hazpanusie TpefoBaHua no OTACALHBIM [O3HUHAM MOIyT
OBITH H3MEHEHB B COOTBETCTBHH C TPeOOBAHHAMH ONbITA.
"Ha onbitHOM yuactke fosmxna OwiThb 0o6opyjloBana MeTeo-
poJioryueckas nJjouiajaka. |
[Tomumo noxaszareneii OauKanen ue*reapmurnueﬂmﬁ :
CTAHUHH, HeoOXOAMMO OMNpeAesfTh HENoCpejACTBEeHHO [a
ONbLITHOM YyuacTKe o0beM arMocdepHbIX OCaAKOB, BLICOTY
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CHEroBOro MNoOKpoOBa, 3amackl BOJABI B HEM, CPOKH YCTAHOB-
JeHust W cXoja chera, rayOuiy npomepsaHus H Temmnepary-
py NOYBBLI N0 BAPHAHTaM, a TakXe aHoMaJlbHble aTMocdep-
HBIC SIBJEHHSA: BO3AYILHYIO 3acyXxy, JHBHH, rpaj, roJjoJief,
MPOsABJECHHA BCTPOBOH HJIH BOAHOH 3PO3HH H AP.

ExKerojiipie MOBTOPEHHA ONbLITA paccMaTPHBAIOTCA Kak
MOBTOPHOCTH BO BPEMEHH, €CJH MOYBEeHHbLIe, I'H/POJOrHYec-
KHe M JIpYrHe YCJOBHA ONBITHLIX Y4acTKOB OJIHHAKOBBIE.
Jaa npaewibHOH OLEHKH ONBITOB, HCKJIOMEHHS CjayuaiiHoc-
TH BJHSHHA METEOPOJIOTHUECKHX YCAOBHH B OOJBIIHHCTBE
OneITOB 00s3aTe/bHBl He Menee 2...3 TaKHX NOBTOPEHHil
C H3YyUeHHEeM MOocJe/IeHCTBHA BaPHAHTOB.

IIposepotuiisie ONBITH B MPOH3BOACTBEHHLIX YCJIOBHAX Ha
OOJIbIIHX TJIOLaAAX MOXKHO 3akjajsiBaTh 06e3 NMOBTOPHOC-
teil. [IpH HX nocTaHoBKe cJjejlyeT HCXOAHTb H3 YCJIOBHSA, YTO
YpOXan BO3JIEJNBLIBAEMBIX KYJbTYP AOJXKHB OBLITh YCTOf-
YHBO BBLICOKHMMH TNpPH JIOOBIX MOrOAHBIX YCJOBHAX 32 CYET
NPHMEHeHHs HayuyHo O0O00CHOBAHHOrO KOMILIEKCA MeJIHOo-
PaTHBHBLIX H arpoTeXHHYECKHX MeponpusaTHii, paszpaboran-
HBIX JAJ1A JaHHBIX YCJAOBMI,

3alATHBIE NOJOCH BAOAL MArHCTPaJbHHX H coGHpa-
TeJIbHbIX KaHaJIOB He J0JKHBI ObITh MeHee 30HB BJIHAHHA
KpusoH aenpeccun (20...60 M), Broas mnomeesix jopor
2...3 M ¥ MeXJy BapHauTaMu MHHHMaJabHO | ...2 M. Hx
3aCeBalOT TOH JKe KYJbTYPOil, YTO H B OILITE.

[Ipy obpaGoTke NOUBLI, MOCEBEe H YXO/€ 3a IOCEBAMH
Heo6X0/HM0 00s5i3aTe]blio (PUKCHPOBATH BJAXKHOCTL NOYBH,
Ka4ueCTBO €e pasjesikH, NOrojHble YCJOBHS, MEPEPLIBH B
paboTe H HX NPHYHHY, NOJMEYEHHBLIE HEAOCTATKH B paborte
NMPHMEHAEMBIX MAallHH H OPYAHI H T. A.

Y6opka u yuer ypoxasi — caMble OTBeTCTBEHHEIE nepHo-
ABl, TaK Kak MmajeHuas HeOpeXHOCTh MOXKET NPHBECTH K
OOJILIIHM TOTPEUIHOCTAM B MOJACUETaX H JakKe HEBepHBIM
BbIBOAAM. Ecin noceBrel ma yueTHOH 4acTH ONBITHBLIX AeJs-
HOK [oZBeprayinch cay4alHbM Bo3jeHcTBuaM (norpasa,
3aTanTbiBalHe, BHIMOUKA, KYPTHHHOE YHHUTOMEHHE BpejH-
TeJASAIMH) WM HA HHX ObMH Hapyuwenust (OrpexH, siMbl OT
NPOOYKCOBKH KOJEC MJIH TYCEHHU H T. A.), TO YpoxKaii ¢
MOBPEAJACHHBIX YYaCTKOB He YuHTHBaioT. Mckalouaior u3
yueTa TakKike NJIOUWAJKH, I'le paHee JeXaJiH CKHPJbl CeHa,
COJIOMEL, wiTabens (kyuu) uasosa u ap. Kpome noceBos Ha
MOBpeXICHIOH TJaOWAAH, CJAelyeT BBIKJIIOYATh NPHMBIKA-
IOLIHE MOceBLI Ha paccTOAHHH He MeHee 2...3 Mexayps-
AHH, TAK KaK pacTeHHsl Ha HHX HAXOAWJIHCh B aHOMAJbHBIX
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YCJAOBHAX OCBELIEHHs, MHTaHHA H T. A. BeiKJIOUeHHble MNJI0-
LlajiH 3aMepsioT W pe3yabTaThl 3aHOCAT B JKypHaJ,

Bea pabora no yvuery ypoikas joikHa ObTh 3aBepuie-
Ha 3a OJIHH H, KaK HMCKJW4YeHHe, 3a JBa J/lHf, ecJH He Ha
BCEX VUYETHBLIX JeAfAHKax onelTa, To o0g3aTelbHO Ha Bcex
YYeTHBHIX JeJfiHKAaX OAHOH MOBTOPHOCTH. ITO e OTHOCHTCH
KO BeeM mnoJgiesLiM paboram, (QenoJorHyeckuM, NOUYBEHHO-
MEJHOPATHBHLIM M HHBIM CONYTCTBYIOLIHM HaOJIOACHHAM.

Aag nmoanoit XapakTCpHCTHKH H3yuyaeMblX BapHaHTOB
HeoOXOAHMO ONpelesuTs HX 3KOHOMHYECKYID 3(Q(eKTHB-
HOCTL, IIpHeMbl 1 cnocoObl OKYJALTYpPHBaHA He0OXOAHMO
OlICHHBATL MO CJAEAYIOUIHM 3IKOHOMHUCCKHM MNMOKasaTeNsaM:

npibaBKaM ypoxKasa B HATYPAJNbHOM H JICHEXKHOM BbIpa-
AHEHHH (Mo eJHHBIM 3aKVNOYHBIM UEHAM);

JOMOJMHHTEILHEIM MNPAMBIM 3aTpaTaM, Ha NPOBEjCHHE
JAaHHOrO mMpHeMa HJAH KOMIJIEKCA NPHEMOB, MCUHCJEeHHBIM
no (paKTHYECKOH HJIH NJaHOBOH CTOMMOCTH Xo3sicTBa (op-
raHu3auHH);

JIOXOLY OT NpoBEJCHHSI HOBBIX NPHEMOB HWAH cnoco6GoB
OKYJBTYPHBAHHA nMo4B H3 pacyera na | ra u Ha 1 p. aonoa-
HHTENbHBIX 3aTpar.

[lpuBOAHM HECKOJNLKO TNPHMEPHBIX CXEM ONLITOB MO
OKYJ/IbTVPHBAHHIO OCYlIaeMbiX 3€Me/b.

A. OcpoelHe 3aKkycTapeHHEIX TOP(SIHHKOB: cpe3ka Ky-
CTAPHHKA ~ NOJAKOPYEBKA OCTABIUHXCA NMHEH nepBHYHas 00-
pab0TKa nOYBLI;, KOpueBaHHe KYCTapHHKAa NEepBHUYHAA 0O-
pafoTKa NoOYBLI; H3MeJAbYeHHEe KYCTapHHUKa M nepeMellHBa-
HHE ero ¢ MouBoi Ha rayOHHY NMaxoTHOrO CJA0H; BHIYEChiBa-
HHe KycTapHuka nepsHuHas obpaborka.

b. Ilepruunasn obpaborka topdhaHbix nous 6Ge3 Kycrap-
HUKa: Bcnawka Ha rayGuuny 30...35 cv + pasngenka naac-
Ta; (pesepoBanne - Bcnauwika Ha Ty Ke rayOuuy -+ pas-
nejKka maacra, (pesepopanne 0Oe3 Bcnauku; ¢peseposa-
HHEe -+ BCcnawka nayraM Co CHATBLIMH OTBaJdaMH -+ pasjed-
Ka nJjacra.

B. TlepBuunas o6paboTKa YHCTLIX MHHepaJbHBIX MOYB:
BCMallka Ha rayOHHY ryMycoBoro cJios -+ paszenka nJjac-
Ta; (ppesepoBanne 4 Bcnamwika Ha ravOMny  rymycoBoro
cnos -+ pasjlenka mnaacra; ¢pescpopanne 0e3 BCNAILIKH;
ABYXbApYcHasa (nocaoiinas) Benalllka -+ pasjaenxa IJacra;
BCMallka ¢ npunaxiBaiieM MOACTHAAIOUIEr0 TyMyce clof —+
+ pasaenka nJacra.

I'. ArpoMennopaTHBHbIE MEPONPHATHS HAa THAMEJLIX N0Y-

246




Pue. /1. Cxema KOMMEKTOPHO-APEHAXKHOH CETH ONLITHOro yuyacTka <«Mo-
Joaaf»;

I — poponpueMuuk; 2 — HOMEP YYacTKa M TOUKH OCHOBHHIX HaGmwonsuuil; 3 — cpo-
CHTCALH AN l.Z'ETI:; 4—EMG1'FUBHH K1 OMer] < [‘r:_‘:l'}',*lﬁ'r{!lrluh CTOKd.

Bax: KpPOTOBaHHWe; luejeBaHHe; IJy0OKoe pbiXJeHHe, IJaH-
TaxHas BCcrauka.

Haspaunsie npumepunie cxembl AajeKo He HCUEpIbIBA-
10T BO3MOMKHBIE BapHauThl onelToB. MOMXKHO CTaBHTL ONBITH
CO CpaBHHTCJABHEIMH cnocofaMH H3MeJbUeHHsl HWJH Kopue-
BaHus KycTapHuka, yOOPKH KaMHel, Mo peKyJbTHBAallHH Bbi-
paboranneix TopdsSIHMKOB, ¢ MOJMBOM CTOYHOH M UYHCTOMH
BOJOH, C HCNOJb30OBAHHEM pas3/MHYHBIX J103, cnocobOB H CpO-
KOB BHeCEeHHS MHHepaJbHBLIX YA00peHHH H H3BecTH, C pas-
JHYHBIMH CPOKaMH mnpoBeaeHnss 00paGOTKH MOUB; MOKHO
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MPOBOJAHTE ONBITEL MO OLEHKEe BJAHAHHA OTJAEJAbHBIX CEJAbCKO-
XO03AHCTBEHHBIX KYJBLTYP (cHaepaTsl M nponawHbie) Ha
NJAOAOPOAHE NMOYB H T. .

Has npumepa npHBejen ¢parMeHT cXembl KOAJEKTOP-
HO-JApEHaKHOH H OpocHTeNbHOH ceTH (0e3 orpampaaloulet)
SKCMepuMeHTasbHoro yuacrka obGbekta «Mogaonasa» Cwmo-
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Puc. 2. [lhan KoaneKTOpHO-APEHAMNKHOI CETH ONWTHOrO yvactka «[lpin-
annos, BapmanTe onsira:

I, 2 = yporoBanme; J, 4 — konuTpoan; 5, 6 — rayGokoe puxncune: 7, 8 — pocrenen-

Hot Yraybaewue naxothioro caos; [, 12— raylokoe pexaeunme u yravOacuue na-

XOTHOro caos; /3 — ckBaxuna, /4 — naowanka aas patGawoaenns; 15 — cMorposofi
KOJOASLL
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Pue. 3. Cxema onwmtHOoro yuactka <l pacenkus»;
| —ema cGopuan; 2— roctep GesocTuil; 3 — obcausua,

Jelickoro ¢uanana BHHUWI'sM, sanpoextupoBannoit noj
ONLITHl MO OKYJAbLTYpHBanuio (puc. 1). Ha cxeme npuseenn
24 camoCTOsITebHBIE H NOYTH PABHOBEJIHKHE CHCTEMbl, MO3-
BOJAIOUIHE 3aJI0XKHTh O BapHaHTOB B 4-KpaTHOii MOBTOpHOC-
TH HJIH 8 BapuaHTOB B 3-KpaTHOil moBTOpHOcTH. [IpH 3TOM
Ha 20 cucTemMax NpeayCMOTPEHO NMOANOUBEHHOE YBJAKHEHHEe
no japeHaM ¢ nojavyed BOALI B BepXoBbsA japeH. CHCTeMBI
pacnojioeHsl Tak, 4TO JAONYCKAalOT paclnojioxeHHe BapHaH-
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TOB MO OKYJbTYPHBAHHIO MApPHHIM METOJA0M: KOHTPOJBHBIH
BAPHAHT pPacnoaraioT nocpeaHHe JABYX HCNbITYeMblX (Tpoii-
CTBeHHBIe KOMOHWHAIHH) HAH B OKPYXEHHH nocaeanunx.B
TOM cJjyuae CXeMa N03BOJfeT H3yuaTb He MenHee 16 Ba-
PHAHTOB OJHOBPEMEHHO.

Ha pucynke 2 npeacraBiieH nJjaH OMNBITHOTO y4acTka
«[Iunauno» Cmonenckoro ¢puanana BHHUHI'mM, na koto-
poM no QOHY JABYX MEXK/IPEHHBLIX PACCTOAHHH H3y4aJH NATh
pPasIHYHLIX arpomenHopaTHBHbIX npHemoB, Cxema onmiTa
103BOJINJAA HMETh 2-KpPaTHYIO MOBTOPHOCT.

[IpuMepoM pacnosoiKenusi BApHAHTOB HAajJ OAHOI ape-
HOM siBAfAeTCA OnbITHBIH ydyacTok «I'pacenku» Cmo/eHCKOro
¢uamana BHUHUIuM (puc. 3). Cxema npeaycmatpHBaer
JiBe pacyeTHble TJMyOHHBI NMpoMauHBaHHs nNouBbl (ABa BOA-
HEIX peXnMa, co3llaBaeMbiX J0OXKAEBaHHEM) MOJA MoceBaMH
OTAEAbHBIX BHIAOB MHOTOJETHHX TpaB. Kaxawit BapHaHT
BOAHOro pexuma naowansio 1400 M?% BKawuyasgs KOHTPOJIbL-
HEIH, pacrnoJioXKed B 30He JAEHCTBHA OJOH JpeHbl, Bnaja-
JOUeH B CMOTPOBOI Konojell. Ilonepek MX BLiCesiHbBI B YHC-
TOM BHJE MATb BHAOB MHOrOJIETHHX TpaB (BO3MOMNKHBEI H
JpYrie BapuaHTthl) ¢ naowaasio aeaaxsok 280 m2, IlosTop-
HOCTh B JlaHHOM ONuITe 2-KpaTHad. 3a 4eThipe roja 3Kce-
nayaTally 3TOTO YYacTKa H3yyeH peXHM Bojonorpedae-
HHA OT/JeJbHBIX BHAOB TPaB  C VPOKAHHOCTLIO HE HHIKe
12,5 T/ra BO3AYIIHO-CYXO# Macchl, onpeje/elbl GHOKIHNMA-
THUecKHe Koadduuuentnl Bogonotrpebaenns. Ha srom xe
y4actke OblJi0 A0OKa3aHo, YTO €XerojiHoe BHECEHHEe a30THBIX
yaodpennit B Koanuectee 300 kr u xKaauiHex 240 xr pei-
cTBylouiero Bemiectsa Ha | ra no d¢ony aoxiaesanua He
NPHBOJAHAO K H30BITOYHOMY HAKONJICHHIO STHX 3JEMCHTOB
B nouse. Oanako sHecenune ochopHbix yaoOpeHHii B 103e
90 kr/ra peicrTByoulero BelnecTsa 6e3 OpOIIEHHS NPHBENO

K H30BITOYHOMY HaKOMJIEHHI0 TNOABHIKHOro docdopa B
1ouBe.




yJIK 631.61(0,75.5)

METOJAHKA MPOBEJEHHSA UCCJIEJJOBAHHUHA
MO OKYJIbTYPUBAHHIO MEJIMOPHPYEMBIX
3EMEJIb

H. M. EMEJIbAHOBA, kanaujat ceabcKoxo3aficTBeHHBIX HayK

Ceseprbliil HAYIHO-UCCAETO0BATEALCKUI UHCTUTYT
2UOPOTEXHUKY U MeAuopayuu

MeTtoanka npoBeACHUA HCCACAOBAHHH 110 OKYJAbBTYpHBa-
HHIO MEJHOPHPYEMBIX 3eMesb HMeeT psij ocobeHHOCTEH Mo
CpaBHEHHIO C METOJNHKOH HcCJeJ0BaHHH Ha 3emaax, He
TpebyiouHX ocylweHud. B onbiTax, NPpoBOAHMBIX Ha MeJHO-
pHpPYEMBIX 3eMJIAX, HeoOX0JAHMO YYHTHIBATL HEpaBHOMEp-
HOCTh YBJIAMHEHHS, 0OyCIOBNEHHYIO BJAHSHHEM OCYUIHTE b~
Ho#t ceTH, B 3TOl cBA3KM pacnonoeHHe JeNfHOK YBA3bIBA-
10T ¢ pacnoJoxKeHHeM OCYUWHTENbHOH CeTH Ha ONMBITHOM yua-
cTke. B nporuBHoM cay4ae Oyaer HapylleH IViaBHbIH MPHH-
UHN METOAHKH — NPHHUHI €JHHCTBEHHOro pas3/iHuHA.

B 3aBHCHMOCTH OT HM3yuYaeMoOro mnpHeMa OKYJbTYpHBa-
HHA H cnocofa OCYIIEHHS ACJASAHKH MOXHO PacnojioXHTh
nonepek WiaH BAOJAL ocywHTeneit. Oanako B G0JBIIHHCTBE
OMBITOB MNpPeANOUTHTEJbLHEee [loNnepevyHoe  pacnojoXxenHe
ONBITHBIX JAEJAHOK, 0coOeHHO Ha yuacTKaxX, OCYUIeHHBIX 3a-
KPBITEIM apenaxem. [Ipu npoiosabHOM pacnofioXKeHHH pes-
KO BO3pacTaeT MJoLlajib OMNbLITHOH AesiHKH, a 3TO conps-
JKEHO C YBEJIHYEeHHEeM IOYBEHHOH MecTPoTHl, KOTOpas oco-
OEHHO XapakrepHa JJs BHOBb OCBaMBaeMBIX 3eMefb. TaKie
BO3MOXHA HEPABHOMEPHOCTh YCJOBHH YBJa)KHEHHS H3-3a
HeOIHHaKoBOoil paboTel pasanuHblx apeH. [IponoanbHoe pac-
NOJIOKEHHe JONYCTHMO Ha CHCTeMaxX ¢ OTKPBITOH OCYILUH-
TEJBHOH CETHIO B ONBITAX MO H3YYEeHHI0 NpHeMOB 006pabOTKH
H BHeceHHsl DOJbLIHX 103 H3BECTH, OpraHHYeckux yaobpe-
HHH, TO €CTb rje NPHMeHAT TexHHKY. OnbiTHbCe AENAHKH
NpH JI000M pacnoJoMeHHH CJAeAyeT pa3sMellaTb B OJHH
sipyc. B atom cayyae KaXkjaad JIeAsIHKAa OXBATHIBAeT BCIO
MEXKKaHaJNbHYIO H MEXAPEHHYIO NoJocY H Bce JIeJIIHKH pac-
NOJIOMXKEHB! B 0/IHHAKOBHIX YCJAOBHAX VBJAXHEHHA H TMOJHO-
CTLIO OTPaXaloT BOAHHIN pexuM ydacTka. [lonycrumo pac-
MOJOXKEHHC JeMsIHOK Ha MeKKaHajdbHOH (MeXIpeHHoi) no-
JOCe B JBa sipyca TOJbKO B TOM cJaydae, Korja obe noJjo-
BHHLI MEXKKAHAJNbHOH NOJIOCKH HAXOAATCSA B OJIHHAKOBBIX YC-
JIOBHAX YBJaXKHEHHH.
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[Ipn naanupoBaHHH ONBITOB C pacIUENJEHHBIMH AEJAH-
KaMH, pacloJIO¥KEHHBIMH TONepeK JpeH, cjaeiyer mnpeny-
CMaTpPHBATh MPOJOJbHOE HX pacllenjieHie, B OTIAEJbHBIX
clyuasix JONYCTHMO pacllenATh AENAHKH B MNOMNCPeuHOM
HanpagJaeHuH, HO He OoJiee YyeM Ha JIBE€ YacCTH.

[IpH npojosbHOM pPacHOJOMKEHHH ONBITHBIX ACISTHOK
pacuienjcHHe HX PeKoMeHIyeTcsi NPOBOJHTH B TMoNeped-
HoM HanpasJjenuH. IlpojonbHo paculennsTs JAeAsHKH NONO-
JlaM JonycKaeTcs TOJbKO B caydae paBHOMEPHOIO YBJaM-
HeHHA O0EeHX NOJOBMH MEXKaHAJBHONH MOJOCHL.

HeobxoauM0 VUHTHBATE PacnoJOKeHHe IeNfHOK OTHO-
CHTeJIbHO BCeX 3JIeMEHTOB OCYVIIHTeNbHOH ceTH. Tak, Kpai-
HHE JEJNAHKH AOJMKHB OBITH YyaajeHbl OT TPaHCINOPTHPYIO-
mero cobupartensi Ha PACCTOAHHE, HC MeHbILUEe pacCTOsIHHA
MEKAY OCYLIHTEJTMH.

Hayyas acdderTHBHOCTE KaKOTro-auG0 NpHEMa OKYJbTY-
PHBaHHA MOYBLI NMPH PasiHYHBIX cnocodax MAM pasHoil HH-
TEHCHBHOCTH OCYLIEHHs, HeJb3sl MPOBOJAHTHL MOCEB Ha BCeX
BapHauTax ocyuwenus ojanoBpemento. Ilpn pasnbix cnoco-
6ax ocymenHs rotoBHOCTh TMOMBHEI K CEBY pa3sias, TO €CTh,
YTOOBI MOJNYYHTH MaKCHMAaJbHLIH ypozKail, HeoOX0oaHMO npa-
BHJBHO OIPEAENHTL BPEMs BLICEBA KYJbLTYPHL.

[Ipy nuaHHPOBAHHH ONBITOB MO OKYJLTYPHBAHHIO OCO-
Ooe BHHManHe HeoOXOAHMO YAEJSIThH BHLIPOBHEHHOCTH OIIBIT-
HOro yyacrtka. BuoBb ocBauBaeMble MeJHOPHPYEMBLIC 3€MJIH
YyacTo XapakTepH3yioTcss Ooabluoit nectportoii. B cBAsm ¢
3THM J0 3aKJaJKH OIHTa 110 KaxJOMy HamMeueHHOMY Ba-
pHaHTY ONpeaeifioT MCXOAHBIE CBOMCTBA MOYBLI.

OnbiTel 3aKJajBIBAIOT HA yyacTKax ¢ Xopolio paboTa-
IOIHMH OCYUIHTENbHBIMH HMJAH OCYIUHTE/IbLHO-YBAAMKHHTEb-
HEIMH CHCTEMAaMH, OJHODOJHBIMH 10 BOJAHOMY pPeKHMY,
peabedy NOBEPXHOCTH, CBOICTBAM MOYB H AP.

Jonyctumble mnpejenbl OTKJIOHeHHIT caeayioluline. Pas-
HHIIA BO BJIAXXHOCTH TOYUBLI Ha PasJHUNLIX BApHAHTAX OILI-
Ta He AO0JIKHA npesblath 5 Y nonxoil sharoemkoctH. Ha
yu4acTKax ¢ TIPYHTOBbLIM MNHTaHHeM mNpH rjay0HHE ypOBHA
IPYHTOBHIX BOJ MeHee 70 cM OT MOBEPXHOCTH 3€MJIH pa3Jii-
YUHSl HE MOJIXKHB NpeBBHIIaTL D c¢M; npu raybuuae 70.
100 cm — 10 cm; npn ray6une Huke 100 cm— 20 cm.

[Ipn obwem cpeanem ykiaone menee 0,005 yxkaoun no-
'BEPXHOCTH CpaBHHBAEMBIX BapHaHTOB He JOJMKHBI OTJIH-
yaTthesd Oosee uem Ha 0,002; npu obmem cpeanem YKJIOHE
Goaee 0,005 — na 0,004. I[Iponent pasiinuis MeXaHHYECKOro
COCTaBa MOYB He JA0JKeH npesBpiwaTh [ ¢TyneHp no xjaac-
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cupugaunn H. A, Kauunckoro (ue Gosee 10 % no conep-
ywaHHIo (ppakuUHi TJAHHB). EcaH onbiTe 3aKjajbiBaloT Ha
ABYUJICHHOM HaHOCE, TO PasHHia No cpaBHMBAEMBIM Ba-
puaHTaM He Ao/KHa mpesbiwiath 0,2 M npu cpeanel Moul-
nocTH Bepxnero cjos Meuee 0,7 w 0,3 ™ ans caon Gonee
0,7 M. Pasuuila B 3aCOPeHHOCTH NMOYBH KaMHAMH H norpe-
GeHHOll JApeBecHHOll noxkHa Owth He Goaee 10 9% (orHo-
cutenbibie), ITo MOIHOCTH rYyMYCOBOrO ropH30HTa pasHHua
He [0JIKHA NPEeBBIIATE 2...3 CM, BAJOBOMY COJACPHAHHIO
ryMmyca JJis BHOBb ocBapBaemblx nous — 1 %, aas crapo-
naxoTHelX — 0,3 %. Ilo nokazarenw pH ana kucaweix mous
pasHHLAa He JAOJIXKHA mnpeBblwath 1, Aad caaboOKHCABIX
noys — 0,5, Mo BaJNOBOMY COACpKaHHIO a3oTa — He Gonee
0,1 %, no cogepxaHuI0 3JEMEHTOB NHUTAHHSI B JIONYCTHMBIX
jasa pacrennit dopmax—5...7 Y (oTHOCHTE bHBIE).

FHa pnosb oceanBaemMux 3eMJAX ONLITHHH Y4YacTOK pac-
MojiaraloT B nOpejesax mnJoulajd, Kotopasi HMmena OJiH-
HAKOBYIO KYJbTYPTEXHHUYECKYI0O XapakKTepHCTHKY (creneHb
3aPOCTHOCTH, BO3PACTHOH M TNOPOJAHBIH COCTAB, 3aKOUYKAa-
PeHHOCTh, 3aKaMeHEHHOCTh, BHIPAKEHHOCTL MHKpopeabeda;
Ha 0oJoTax — 3acopeHHoCTb NnorpebeHHOH ApeBecHHOH, Ha-
JudHe MoxoBoro oueca). Ha crapomaxoTnuiX 3eMasx noj
ONBLITHHI yuyacToK BHLIGHpaIOT mJjollanb, Ha KOTOPHIH B Te-
yeHHe nocjeaHux 3...4 jer ne Ob0 pasiuHuHii B npume-
HAEMOH AarpoTexHHKe BO3AeJBIBAHHA  KyabTyp. B 1eaom
YYacTOK MOXKHO CUHTATb NPHTOJAHLIM JUISi NPOBEJEHHS MO-
JIEBOI'O ONBITA B TOM cJyuae, ec/H npeiesibHble OTKJIOHEHHH
OTAEJILHBIX H3MEpeHHH Bcex MnoKasaTteaed, XapakTepH3ylo-
IIHX YYacTOK, OT CpejiHero JiA Bcero yyacrtka B 2...3 pa-
34 MEHbllle TOH HAaUMEHbIIeH CYLIeCTBEHHON PasHHILbl, KOTO-
pyio npeunojaralOT NOJYYHTh N0 BapHaHTaM NJIaHHPYEMO-
ro onsira.

Bce onweiThl nMo OKyJAbTYPHBAHHIO MEJHOPHPYEMBIX 3e-
MeJdb JOJUKHB ObITh MHOTO(aKTOPHBIMH. D(MeKTHBHOCTE
NMPHEMOB OKyabTVpHBanna (o6paboTKa noupbl, NpHMeHEHHE
yiobpenuit n u3BecTH, co3naHue ry6OKOro BHICOKONJIOA0-
POAHOrO NaxoTHOrO CJI0f1) CJEAYEeT OlEeHHUBAThL B 3aBHCH-
MOCTH OT MHTEHCHBHOCTH ocylwlenus. [leificTBHe Kaxaoro
lIpHeMa OKYJIbTYPHBaHHA uenecoobpasHo u3yuate Ha (oHe
NpHMEeHeHHs A KOMIJIeKca APYrHX IIPHEMOB OKYJbTYpHBaHHS,
TaK KakK MEIHOPHPYEMBbIC 3eMJH, KaK npaBujo, XapakTepH-
3YIOTCS HEBLICOKHM MJI0A0PojAHEM H 3(DPeKTHBHOCTL OT/AeJb-
HBIX TIPHEMOB npoaBasSercs TOJbKO MNPH CO3jlaiHH ONTH-
Maabhoro ¢ouna. Hanpumep, nukakue pauHoHajbHble NpHe-
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Mbl 06pabGoTkH He OyavT 3peKTHBHBIMH B JOJIKHOH Mepe
Ha KHCJBIX NOYBAX C HH3KHM CcOACp:KaHHeM 3JIEMEHTOB MH-
TAHHSI B JAOCTYMHLIX UL pacTenud opmax. '

[Tosesbie ONBITHL MO OKYJAbTYPHBAHHIO HA MEJHOPHPY-
eMBIX 3eMJAX o0a3aTesbHO MAOMMKHBLI ObITh MHOTOJIETHHMH,
yTo0bBl YCTAHOBHTb 3aBHCHMOCTB MeEMXAY JAeHCTBHEM TMpH-
MEHAECMBIX TIPHEMOB H BOAHLIM PEXHMOM B pasHple M0
paaroobecneyeHHoCcTH roasl. Kpome Ttoro, HeoOXoauMo yec-
TAHOBUTb TNPOAOJKHTEALHOCT NEPHOJA OKYJLTYPHBaHHA
MOYR pasjHuHoro mJojopoaus. B nacrosuee spemsi 3TO
OYeHb AKTYadbHO, TaK KakK B PAJC PErHoHoB MeJHOpalHH
NPOBOAAT Ha 3eMAAX, BHIUEAIIHX H3-NoJ Jeca, AJA KOTO-
pPHIX NPOAOJIKHTE/NbHOCTE NEPHOAA OKYJILTYPHBAHHA €llle He
yeranopaena. Ha BHOBb ocBauBaeMmbiX 3emJ/siX B OT/IHYHE
OT cTaponaxoTHuX 3(PeKTHBHOCTL MPHEMOB OKYJbTYPHBa-
HHA CJle/lYeT OLeHUBATbh HE TOJLKO B 3aBHCHMOCTH OT ecCTe-
CTBEHHOrO NJOJOPOAHA TOYB, HO TAKXKe C YUeTOM CTeNneHH
ero HapylUIE€HHs B 3aBHCHMOCTH OT cocTaBsa u cnocoba npo-
H3BOJCTBA KyJbTypTexuuueckux pabor. Flmeer csou oco-
OEeHHOCTH H KOMIJIEKC HAa0JI0AeHH B ONbITax, 3aJ0MKeHHbIX
Ha MEJHOPHPYEMbLIX 3eMJfX, Hal BOAHLIM PCKHMOM TOYBBI
(VPOBHH TPYHTOBLIX BOJ, BAA*KHOCTb, PasMep NOBEPXHOCTHO-
ro H ApeHaxXMHoro CToka) H €e BOAHO-(PH3HUeCKHMH CBOH-
ctBaMH  (MJOTHOCTb, BJAArOeMKOCTb, BOJONPOHHIAEMOCTD).
B tex cayuasix, Korja npHemMbl OKYJAbLTYPHBaHHH# OKa3biBa-
10T BJAHAHHE Ha (GH3HYEeCKHe CBOMCTBA NMOYBH H €€ BOANBIH
PeXHM, HANPpHMEpP NMpPHMeHeHHEe arpomeaHOpaTHBHBIX obpa-
60TOK, no0aBKa MHHCPAJLHOTO TPYHTA K TOP(AHBIM nou-
BaM, HaOJIIOJAEHHA [POBOAAT 10 BCeM BapuaHTaMm onbita.
Ecau n3yvaemble npHeMbl He BJAHAIOT Ha BOAHO-QH3HUCCKHE
CBOIICTBA H BOAHLIH pPeXHM, TO 3a HUMH HabMOAAIOT JIHIb
Ha KOHTPOJBHOM BapuaHTe A8 cocTapaenns obiiei Xa-
PAKTEPHCTHKH YCJAOBHI YBIaXKHECHHS NOYB W B NOCJE/YI0-
IeM AJf NMOJAYYeHHSI BBIBOJOB O JACHCTBHH OKYJbTYpHBa-
HH B 3aBHCHMOCTH OT OTperyJHpoBaHHOCTH BOJHOro pe-
xuma. OOGs3aTesbHO Ha MCJAHOPHPYEMBIX 3€MJISX onpeje-
JATH Pa3Mep BHIHOCA JIEMEHTOB MHUTAHHS C JPEeHaXHBLIMH
BOJAMH B 3aBHCHMOCTH OT MHTEHCHBHOCTH OCYLICHHSA, THNA
MOYBH, €e MeXaHHUeCKoro coctaBa W OKYJLTYPEHHOCTH, 103
BHOCHMBIX OpranMyeckux H MHHEpadbHbIX YA0OpPeHHH H
H3BECTH, COCTABA BO3jleJHBAeMBIX KyabTyp. Pa3smep BH-
Hoca HeoOXO0AMMO ONpeaeasTh AJf YTOUHEHHH 403 BHOCH-
MHX yaoOpenuit B pa3padoTKiH MepONpHATHIl MO 3alluTe
OKpyaKaloleil cpeab ot sarpsasuenns. Ilocaeanee ocobenno
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pay{HO, TAK KaK MPH OKYJbTYPHBaHHH BHOCAT OueHb 60Jib-
urpe ao3bl yiobpennit. Takxke obssatenbno Habd0AaTh He
TOJNBLKO 3a OOLHM cOJlepXKaHHeM, HO H KauyeCTBEHHHIM CO-
CTABOM TyMyca, nepepacnpeie/ieHHeM ero no npoduio, Tak
KaK KOJHUECTBO €ro B NnouyBax H30BITOYHOroO VBJAAXKHEHHA
He sBJAeTcd HaACKHLIM KPHTEPHEM MJI0AOPOAHA, a CHH-
KeHHe cojiepXKalHsg rymyca B nepBble rojbl OCBOCHHS —
9TO MPH3HAK YXY/IIEHHA MA0L0POAHA.

B cBsi3n ¢ TeM YTO NPH OKYJbLTYPHBAHHH MelHOpPHpYye-
MBIX TOYB IIHPOKO TPHMEHAIOT NPHEMbl XHMHYECKOH Me-
JHOpauuH (BHECEHHE H3BCCTH, MHHEpaJbHBIX YAOOpeHHH,
XHMMEJHOPAHTOB, CNOCOOCTBYIOWHX YAYULIEHHIO BOJAHO-(H-
3HUECKHX CBOHCTB MOYBLI), HCOOXOJAHMO H3Yy4YaTb HX BJIHfA-
HHe Ha KayecTBO pactutresabHoit npoaykuun. Ilpn sTom
caeayer obpaulaTh BHHMAaHHE Ha BJHSAHHE TNPHMEHAEMBIX
NPHEMOB Ha COOTHOWIEHHE OCHOBHOH M nobGOYHOH NpPOAYK-
ILHH, COjepxaHHe B NPOAYKIHH YrieBojaoB, OeiqKOB, BHTa-
MHHOB, TOKCHUYHBIX BEUIECTB HJ/IH BCULECTB, KOTOPbIE MOTYT
ObITh TOKCHYHBIMH. B onblTax no OKyJbTYPHBAaHHIO MEJIHO-
pHpYeMBIX 3eMeJib Heobxoaumo Takmke HabOnwaath 3a Me-
TEOPOJIOrHYECKHMH YCJAOBHSMH, arpOXHMHYECKHMH CBOHCT-
BAMH NOYBH], €¢ TMHTATEJbHLIM pexHMOM H OGHOJOTHYECKOI
AKTHBHOCTLIO, (DEHOJIOTHYECKHM pPasBHTHEM H ypoKa-
HOCTBIO CEeJLCKOXO3AHCTBEHHBIX KYJALTYP.

B onbiTax no H3yueHwio NpHEMOB OKYJbTYPHBANHS Me-
JIHOPHPYEMEIX MOYB HCCIEAVIOT caeayioulee:

BOJAHBIH PeHM IOYBBLI (BJIAXKHOCTbL, YPOBHH TPYHTOBHIX
BOJ, APEHAXKHLIH M MOBEPXHOCTHLIH CTOK) ;

BOJIHO-(PH3HYECKHE CBOHCTBA NOYBH (MJOTHOCTH, MJOT-
HOCTH TBEPAHIX YacTHI, NOJAHAA BJAroeMKOCTb, HaHMeEHb-
liasi BJAX»KHOCTb, MakKCHMaJbHas MOJIEKyJspHas BJaroem-
KOCTb, BOJAONPOHHLAEMOCTS);

arpoxHMHYeCKHe CBOMCTBA MouBbl (cojaepikanHe H Kaue-
CTBEHHBIH cOCTaB rymyca, HAPOJHTHYECKAs KHCJIOTHOCTD,
CyMMa NOTJIOUEHHBIX OCHOBAHHI);

BBIHOC 3JIEMEHTOB MHTAHHA C JPeHaXKHBLIM CTOKOM;

NMHTATEJbHBIH peXHM H OHOJOrHYECKYI0 aKTHBHOCTL NOY-
Bbl (coaepmanue azora (rHApPOAH3YeMbIi, HHTPHTHBIE, aM-
MHAuYHBIH), conep:anne noapuxHoro docdopa, cogepixa-
HHEe OOMEeHHOro Kaausi, 6GHOJOrHYecKas aKTHBHOCTD);

METEOPOJIOTHYECKHEe VCJI0BHA BEreTauHoHHoro nepHoja
(ocanku, Temnepatypa Bo3ayxa);

Pa3BHTHE H MNPOAYKTHBHOCTb CEJIbCKOXO3AHCTBEHHBIX
KYyJabTyp ((enonorust, ypomanHocTs),
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KAUYECTBO pPAaCTHTEJbHOH NpPOAYKUHH (coaep:Kanue Oen-
KOB, YIJICBOJOB, KHPOB, BHTAMHHOB, Kpaxmana; cojeprka-
HHE TOKCHYNLIX BELLeCTB, COOTHOIUEHHE OCHOBHON H TNO-
GOYHONH NPOJAYKILHH, JEKKOCTL); H AP.

OcoGoe BHHMAaHHE NPH NPOBCACHHH ONLITOB NO OKYJb-
TYPHBANHIO MEJHOPHPYEMBIX 3eMedb cjeayer ob6paTHTb
Ha IKOHOMHYMECKYI0 OUEHKY OTJACABHLIX NPHEMOB OKYJBLTY-
pHBaHHS H HX KOMMJEKca B CBfi3H ¢ OOJIbIIHM . pa3MepoM
KanHTaJOBJIOKEHHH B MEJHOpPAUHIO, KOTOpPbIE HEODXOIAHMO
OKYyNHTh B HOPMATHBHLE CPOKH. BrinmoJjnense pauHoHallb-
HOTO KOMILIEKCA NPHEMOB NOBLIIIEHHH TMJIOAOPOAHA, Kak
NpaBHJAO, NMPHBOAHT K CHHMXEHHIO CPOKA OKYMaeMocTH He
TOJIbBKO Ha OKyJbTYPHBaHHE, HO H Ha OCYIIEHHE, TO €CTh
Ha MeJIHOPALHIO B LEJIOM.

VIK 631.6:631.4:681:14

- METOIOHKA PETYJIHPOBAHHUSA MHUHTATEJIBHOTI'O
PEXXUMA MEJIHOPHPYEMBIX MOYB INPH
NMPOrPAMMHPOBAHHH YPO)XAHHOCTH

T. 1. MOMNMOBA, xanaujar ceabCKOXO3ANCTBEHHHX HAYK
I. A. MAJIBILLEBA, ganaAniaT cenbCKOXO3ANCTBEHHHX HayK
H. M. EMEJIBAAHOBA, kanauaart ceasCKoXo3alcToeHHEX HaAYK

Ceaeprbii HalyuHo-uccaedoB8aTeabckull UHCTUTYT
2UOPOTEXHUKY [ MEANOPALUU

YejaoBHA noJiyyeHus NporpaMMHPYEMBIX YPOXKaeB Ha
MEJIHOPHPYEMBIX 3eMJISIX 3HAUYHTEJNBHO OTAHYAIOTCH OT Y-
JIOBHH Ha HEMEJHOpPHPOBAHHHIX 3emasx. Meawnopauus obec-
MeuHBaeT yJayylleHHe BOAHO-BO3AYIUHOIO PeXHMa TOYBLI,
OJIHAKO JUISl MEJHOPHPYEMBIX 3eMendb, 0co0enHo BHOBbL
OCBaHBAaEeMBbIX, XapaKTepHO HeBblcOKoe naonopoane. IlTosro-
MY peryJIHpOBaHHE IMHTATEeJbHOrO peXHMa 31ech HMeeT
pewaiouiee 3xauenne. Kpome Ttoro, mocjie OCyUIeHHSI TOp-
¢GAHEIX MoYB HabJwjaaeTcsl YXYALleHHE TENnJOBOro pexHMa,
KOTOpHIH Ha ceBepo-3anaje H Boctroke Heuepnosembst sB-
JACTCA JUMHTHPYIOWIHM (PAKTOPOM MNOJIYYEHHS BBICOKHX H
YCTOHYHBLIX YPOXKaes.

B ocHoBy nuaanupoBanHsi NOTEHUHANBHO BO3MOKHBIX
pasMepoB ypoKalHOCTH NOJOXKEHb arpoKJIHMaTHUYeCKHe
pecypcel. Oanako noTeduualdbHash ypomKalHOCTb, paccyH-
TaHHasg MO arpoKJAHMAaTHYECKHM pecypcam, A0JXKHA KOp-
PEKTHPOBATLCA C YUYETOM IJIOJOPOJIHSI MOYBLI H PEryJHpo-
BaHHA BOJAHOIO pexKHMa,
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[Ipu pacuere NOTENIHUAJLHON YPOXKAKHOCTH NO NPHXO/AY
(GOTOCHHTETHHECKH aktuBHo# paavauuu (PAP) naogopo-
e TOUBBI M OTPEryJIHPOBAHHOCTh BOMHOIO PEeKHMa y4H-
THIBAIOT MyTeM BbIOOpA COOTBETCTBYIOLIETO KO3((HIHEHTa
penoapzopanua PAP.  O6obumienne  9KCNepHMEHTaJAbHOTO
vareprajga no HenosapsoBanuio ®AP  cesibCKOXO03SIHCTBEH-
HLIMH KYJABTYPAMH Ha MEJHOPHPYEMLIX 3eMJIIX NO3BOJSET
pPeKOMEH/I0BATH NPIMEHEHHEe B pacyerax CICAYIOUIHX K09(-
dunpentos ucnojbsoBanug AP (raba. 1). 1

B ¢opmyabl pacuera MNOTEHIHANbHO-BO3MOMKHOH YPO-
SKAHHOCTH MO 3HAUCHHIO BjaroodecnevyeHHOCTH, TIHAPOTEP-
MHUECKOMY MOKa3aTeNio H OHOKIHMATHUECKOMY NOTEHIHA-
Jy cjaejyeT BBOJHMTL I0Kasareib OalIbHOH OUCHKH IOYBBI

y=W-B/10 &, (1)

rae ¥ — ypoxaiinoers afcomoTHo cyxoit Guomaccd, 1/ra; W — pecyp-
¢l MPOAYKTHBHOH BJAar", MMm; 5 — Gounrter mnousel, Gauan;, Kk — Koad-
(puiHesT BOAZONOTpPEOACHHA KYJALTYPHI.

Y= (22T'TI1— 10) 5/100, (2)

rie I['TIl — ragporepMuuecknit nokaaarenb, 0Oajij; ocTtajiblne obo3na-
HEHHA Te e, uTo B dopmyne 1,

Y=0,7BKII-B, (3)
rie BKIl — GHoknuMaTHYeckH#i noTeHuHasl .

Ha yuacTkax ¢ rpyHTOBLIM NHTaHHMEM, TJic YPOBHH
IPYHTOBBIX BOJ MOJACPIKHBAIOTCH HAa ONTHMAJBHBIX  JUI4
CEILCKOXO3AHCTBEHHBIX KYAbTYp raybuHax, a TakiKe Ha
OCYIIHTEJbHO-YBJAXKHHTEJNbHLIX CHCTEMAaX pPAaCTeHHs He HC-
NBITBIBAIOT HEAOCTATKAa BJAAarH H NPOBOJHTHL pacueT MOTEH-
UHaJbpHOH ypoxKalinocTH no ¢opmyae 1 Her HeoOXoaHMOC-
TH. 3HaueHue MOTEHIHAJIbHOR YPOXKaHOCTH, PacCUHTAHHOC
no I'TIT u BKII ans yuacTkoB, pacnoJioKeHHBIX Ha OCy-
IIHTENBHO-YBJIaKHHTEABHBIX CHCTEMAX, CJAeAYeT VBeJHUH-
BaTb Ha 3HauUCHHe NPUOABKH YPOMKAHHOCTH OT YBJaxHe-
HHA: Kanycra nosausina —Ha 14...16 T/ra, kanycra pan-
Has—9...12 71/ra, MopkoBb—7,5...9,5 T/ra, cBekua
cTonosasi — 6,5...7,5 T1/ra, xaprodeabr mno3aHui —=6...
7 1/ra, kapTodeas pauunii —4...5 1/ra, nacréuue (KopM.
en.) —2,5...3 1/ra.

3Hauenne ypomaiiHocTH no abCcoJIoTHO cyXoit GHoMac-
CC B 3HAauYeHus YpOKailHOCTH MO OCHOBHOH MPOAVKLHH MpH
CTAHAAaPTHOH BJAaKHOCTH NEpPeBOAAT no GopmyJe:

¥y =100¥/(100—W)a, (4)
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rae ¥ — ypo:afHOCTh OCHOBHOI NPOAYKUMI NPH CTAHAAPTHOH BJAK-
wocty, Tfra; Y — ypomaiinocrs aGcomortHo cyxoii OGuomaccs, T/raj
W — cransapTHad BJIAXKHOCTh OCHOBHOH NPOAYKIUMNH, %: o —cymma
yacrefl B OTHOIIEHHH OCHOBHON NPOAYKUHH K nobouHoil.

[lokazaTeNns @ B 3HAUHTE/NBLHOH CTeNeHH 3aBHCHT OT KO-
JHYECTBa BHOCHMBIX YA0OpeHHii: MPH BHICOKHX M03aX MH-
Hepa/ibHbBIX yHoOpeHHit BospactaeT [0Js NMODOYHOH MNPO-
AVKUHH B oOmeil 6uoMacce ypoxas. Ilpumenenne e Bbi-
COKHX /103 HeoOXOAHMO Ha MJIOAOPOAHBIX MOYBAX NPH 0O0Jb-
LIOM pasMepe 3anjaHHpPOBAHHON YpOXaHHOCTH, a Ha MOY-
BaX HM3KOIo ILNIOJAOPOAHS — Aaxe H NMPH BHECEHHH yaobpe-
HHIi M3 pacueTa Ha NOJYUYEHHE CPEAHHX YpoXKaes.

OfobieHHBe AaHHble, OTpaawllie 3aBUCHMOCTB CO-
OTHOLIEHHI OCHOBHON# M NoBOYHOH NPOAYKUHH OT MJI0A0-
PO/ANSA TMOYBHl M MJAHIHPYEMOro ypoiKas, TpHBeAEHH B Tao-
aHue 2.

[Mpu pexkoMeHayeMoH KOPPeKTHPOBKE CYyUIECTBYIOILHE
GopMyJiBl pacueTa NOTEHUHAJbHON YPOIKaHHOCTH t’{:rluami
MeXAy coBO0H, MOITOMY MOMKHO HCHONb30BATD Joboil r:nn:-
cod pacueTa B 3aBHCHMOCTH OT HMMEIOLLEHCs AOCTOBEPHOH
HHpOPMAaIHH, )

[Tocae onpegenenusi NOTEHIHAJbHO BO3MOMKHOH  YPO-
HKANHOCTH JIIS KOHKPETHOrO ydacTKa NpoBOAAT pacueT HOpM |
yaobpenunit jas obecneyenust 3amiaHHpoBauoOro  ypoasd.,

npeasaraemMoit copmydae pacuera HopM yaoOpenni Ha
OCHOBAHHM  SKCINEPHMEHTAJILHBIX HCCJIENOBAHHIT  YUTEeHb
pasmepsl KoJseGanuii BceX MokasaTeseH, BXOJASIUIHX B pac-
yeTHYI0 (OopMyJy, B 3aBHCHMOCTH OT ILIOJOPOJHS TOUBDL,
BO3JIeJBIBAEMBIX KYJbTYP, NJaHupyemoro Koadduuuenta
ncnoab3opanusa PAP:

QuhVKy DopeQoprKopr

a_,,,=1na(yﬁ:ﬂ— S );*'KMQ,.,; (5)

rie [y — jao03a MmHHepanbHOro yaoGpenus, T/ra (uIHYCCKOrD BellecT-
Ba; & — nAanupyemas yporiaiinocte ocuosnoll npoaykumm, tifra; Ky —
BHIHOC 3JEMEHTA THTAHHA C Yypoxaem, KrfT, Qn— cojepianue s.e-
medTa nurtanHs B nmouse, mr/l00 r nousw; V — nnotHOCTL NOUBM,
ricm®; h— MOWHOCTE NAXOTHOrO CJa08 nouew, oM, Knp — Bupoc 3aje-
menTa nutanna H3 nousw; %; Hopr — mo3a opranndeckux ypobpenuii,
T/ra; Qopr— CONEPHKAHNE JIEMEHTA MHTANNA B OpraHHuecKoM yaobpe-
HHH, %3 Kopr — HCNONB30BAHHE 3JEMEHTA NHTAHHA H3 OPraHHYecKoro .
yaobpenns, %; Ku— ncnoaw3osanue 3sJeMenTa INHTAHHS W3 MiHe-
pankHoro ypoOpenns, %: Qu — comep:anue 3JeMeHTa NHTAHHA B
npumensiemMom yaobpennu, %.

3naucHHs BHIHOCA 3JEMEHTOB MHTAHHA ¢ VpOMKaeM MpH-
HHMAIOT 1o TabJuie 3.
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CojnepxanHe 9JeMeHTOB mHtaHusa B rnouse (Qn) onpe-
NeASI0T Nnepeji pacueToM HAH GepyT M3 Kaprorpamm (ecan
OHH cocTaBjeHbl He Gonee uem 3a 1...2 roma ao mpose-
nenns pacuera). IIpoueHT BbIHOCA 3JIEMEHTOB NMHTaHHA H3
MOYBEl NPHHHEMAIOT no Tabanue 4.

[Taornocte mousbl (V) onpejpensilor KOHKPETHO  Af
Kaxcgoro yuactka. IIpn oTeyTCTBHH 3THX JaHHBLIX €€ OpH-
eHTHPOBOUHO NMPHHHMAIOT AJIA MOUB JIErKOro MexaHH4YecKoro
cocraba 09...1,2, cpeanero— 1,2...1,3, TaxKen0ro —
1.4...15 rfemd,

MownocTs naxortHoro cjaos (A) npuHuMalT pasaHy-
HOW JJf MOYB PasHoOro IJIOJ0POAHSA: HH3KOro — MeHee
17 cm, cpennero— 17... 22 cM, Becokoro — Gosee 22 cw,
Henoak3opane 3j1eMEHTOB NUTaHuA W3 yjaobpenHil nmpHBe-
jieno B Tabauie 5.

Jlis noayueHHs 3anjanHpoBaHHON YpoMKaiHOCTH B ne-
pHOJ OKYJLTYPHBAHHSA MCEJHOPHPYCMBIX 3€Me/lb OpraHuve-
cKHe ynobGpenus BHOcAT exeroano. Mx nopMmel, a Takxe
NPOAOJAKHTENbHOCTE HeOOXOAHMOro MepHo/la OKYJIbTYpHBA-
Hua npuBejensl B Tabauue 6.

B nocaeayiouine rojsl opraHuueckue yao0penns BHOCAT
COTJIaCHO TPHHATON AJAf AaHHOrO perHoHa cucreme ya00-
penuit B ceBoobopoTax.

[Mpeanaraemasi MeTOJMKAa PeryjaHpoBalus TNHILEBOrO
pexHMa NMOYB JaeT XOpOollUHe pe3ayabTaThl B Tex cjayu4asx,
Korja obecneunBaioTcsi TpebyeMmblii BOAHO-BO3AVIIHBIA pe-
JKHM IMOUBBEI H BblcOKas arporexuuka. Meroauka G6wina an-
pobGupoBana B pasnauunbx obsactsix Heuepnosemnoit 30Hu
PCOCP na obueit naomann donee 4 Toc. ra, OTKJIOHEHHA

OT 3alJIaHHPOBAHHOrO pasMepa YpOKaNHOCTH He MpeBbLIlIA-
an 10...156 9%.

6. Exeronnsie wopMe oprasmuecknx yaobpeHwit B nepuop
OKYALTYPHBAHHS TNOYB

; MporoauTEALHOCTD
Etr:meu:g:nﬂ 10a0poaie Hopwma ¥;:;_::p:~mtﬂ. MepHOXa OKYALTYPH-
BANHA, AeT
Huakoe 80... 100 3...4
Cpeanee GO...70 B
Brcokoe 40...50 l...2
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YIK 631.473:631.811:631.445.124

METOJJUKA OTBOPA OBPA3LLOB B MOJIEBBIX
ONbITAX H EE BJIUSAHHE HA MOKA3ATEJIH
NMUTATEJBHOI'O PEXXHMA HU3HHHOH
TOP®SHOH NMOYBBI

B. A. WIAMAHAEB, kanauaart ce bCKOX03aifiCTUCHHBIY HaYK

Cmoanenckull puavar Beecorosnozo opdena Tpydosozo
KFEEHEIEH JHAMEH Hﬂy'IHE-HEEJIEaﬂEETEﬂbEKﬂEﬂ HHCTHTHTAO

2udporexnury u meavopayuu usm. A, H. Kocrakosa

JoCTOBEPHOCTh H COMOCTABHMOCThL PE3yJbTATOB ONpeie-
JIeHHS (PHZHKO-XHMHYCCKHX H arpOXHMHUYECKHX CBOHCTB Me-
JHOPHPYEMEIX MOYB 3aBHCHT B HaubGoJbLIeH CTemeHH OoT Me-
tosga orbopa obGpasuos. Metoauka orbopa NOYBEHHBIX
npob B MoJIEBOM ONbiTe, B HaCTHOCTH onpejeneHue obbema
BblOOpPKH, BHOOp cHcTeMbl oTDOpa mnOYBEHHBIX W PACTH-
TeJbHBIX Mpob, HX pasMelleHHe Ha ONBITHOH [AeJAHKe H
MHOTHe JApPYrHe BOMPOCH, HEAOCTATOYHO OCBElLleHa B JHTe-
patype NpHUMEHHTEJAbHO K OCYIIaeMbiM MHHEpaJbHBIM H
TOpOAHEIM MOUYBAM. 3/leCb BO3HHKAIOT JONOJHHTE/IbLHBE
TPYAHOCTH aasi orbopa mpejacTaBHTesbHOro obpasua M3-3a
JApPeHaXHBIX H KOJJCKTOPHBIX JIHHHIl, OTKPBLITBIX OCYUIHTE-
Jeil, TpoxoaoB puixjauTeaeil u T. n. Baxuocts H Heo6Xo01H-
MOCTb pa3paloTKH eJIHHBIX HJH YVHH(HUHPOBAHHEIX IS OT-
ACJbHBIX PErHOHOB H MOYB MeTojA0B oTbopa obpa3uosB on-
peaensieTcs TaK:Ke TeM, YTO HMeHilo Ha sTane NnojeBbiX He-
cJeloBaHHil 3aJ0KeH OCHOBHOH HeTO4YHHK ownbok. O6ias
JgabopatopHas ownbKa aHaiu3a noup He npepuiaer 16 %,
omwnbka e, oOyciaosjeHHas orb6opoM obpasita B noJe,
nocturaer 84 9.

CMmewanupie ofpasusl nousbl orOHPEIOT HA ONBITHHIX
JejIfHKaxX MO OCHOBHBIM BapHaHTaM C JIBYX WJH Tpex IIOB-
topeHuit onsita. C TOYKH 3peHHS NOBLILIEHHA TOYHOCTH H
noayycHusi o0beKTHBHOH HH(OpMauHn lUeaecoobpasHo mpe-
AyCcMaTpHBaTh B3ATHe 00pa3UOB NOYBH CO BCEX MOBTOP-
Hocted. OaHaKo npH H3YUYEHHW THAPOTEXHHYECKHX H arpo-
MEJHOPATHBHEIX BONPOCOB B ONbLITax ¢ 0OABLLWIOH MJAOLLALbLIO
AGJSIHOK 3TO 3aTpyAHHTeaAbHO. MHHHMAaJbHOE YHCIO HHIH-
BHAYaAbHBIX NMpobd Aad cocTaBjeHHs cMewlanHoro obGpa3sua
Ha Kaxaol aensinke moxer Owmth O, 10, 12, 15, 20 u 6o-
Jgee., C yBesHUeHHeM HX uUHCJAA [0 ONpejesieHHOro Inpejaena
(4 ana onpejeneHHol NJAOLAAH AEJISIHKH, KOTOPYIO npem-
cTasiaser ofpa3sel) NOBHILIAETCH TOYHOCTh, HO OJAHOBpPEMEH-
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no Bospacraet u ob6mem pabore. B nonesoM onmte Ha
APEHOBO-TIOA30HCTOH MOYBE TOUHOCTL OMNpeje/ieHHAs cpef-
peit B GoJibliel CTENeHH 3aBHCHT OT YHCNA NOBTOPeHHI
ofnbiTa, ¢ KOTOPHIX OoTOOpaHu cOpasusl, H B MeHblIEH — OT
yucaa npol, B3AThIX € KaXJoH JeJNAHKH [JIA COCTaBJEHHA
emelwiansoro obpasua. B onute Ha Top(pAHOA noyee oAM-
HAKOBO CYLICCTBEHHOE 3HAYeHHEe HMEIT H YHCJIO Je/SHOK
(mosToprocTeit), H YHCA0 npod B obGpasiie.
HMuauBuayanbible npo0Obl s COCTaBJeHHS NPeACTaBH-
TeABHOTO CMemanHoro obpasita MOXHO pasMemarb paBHO-
MepHO Mo Bceil nJolajiH AENsHKH, Ha ONpejlesieHHOR uac-
TH ee, MO JAHArOHaAAH AeNAHKH, BAOJNL JUIHHHEX CTOpOH
(nesecoobpasio Ha aensHkax njaomazgsio 950...150 M2
JUIS COXPAHHOCTH ONBITHBIX pacTeHHH, 0COOEHHO KYJIBTYP
CNJIOLIHOrO cepa), MeToJ0M KoHBepra H Ap. B cBsisH c
GOABILOH NPOCTPAHCTBEHHON H3MEHYHBOCTBIO H JAHHAMHY-
HOCTBIO CcOCTaBa H CBOINCTB, 0cO0EHHO TIHJAPOMOP(HEIX H
NOJIYTHAPOMOP( HEIX MHNEpPaJIbHBIX MOYB, METOA paBHOMeEp-
HOro pacnpeaeseHHs npobd no nJaoWAaAH JIeJAHKH NpH coc-
TaBJieHHH cMewlanHoro obpasna jpaer HauboJiee NMOJHYIO H
o6BbekTHBHyio nHpopmaunio, OaHaKo B noJieBLIX ONLITaX Ha

MEeJIHOPHPYeMbIX MoYBax TaKOH METOH HenpuemiceM H3-3a
0OJABIIOH NMJAOLLAAH AEJIHHOK.

XapakTepHCTHKA mousbl Kpynuwix mo naomaan (0,5...
1,0 ra) pensinok (mampumep, B onelTax Mo H3yueHHIO pac-
CTOSIHHH MEXJAY JpeHaMH, MaTepHa/IOB H 3aCHIIKH JpPEH H
T. I.) 1O OJHOMY CMeWaHHOMY 00pasiyy npH paBHOMEpPHOM
pacnpejieiennn npo6 no Beefl gensHKe BPSAA JH BO3MOXK-
Ha. Or6op e HECKOJNBKHX 06pasuoB Ha OAHOH Je/siHKe,
OCOOGEHHO NPH H3Y4YeHHH OTAEIbHHIX NOKa3aTenell B JHHA-
MHKeE, HeleaecoobpaseH H3-3a TpypoemkoctH. OmHako oc-
HOBHBIM MNpaBHJIOM NPH MJIaHHPOBaHHH cnocoba or6opa
NOYBEHHBIX NPO0 B MOJEBOM ONBITE JOJXKeH OHTh MeToq
PABHOMEpHOro pacnpejeienns npo6 no naouiagn ONLITHO-
TO yHacTka, TO ecTb OTOOpP HX € JeNAHOK BceX TNOBTOP-
HOCTEH ornbiTa.

[Ipu or6ope 06pasuor nouss ¢ NOANAXOTHHX rOpH30H-
TOB peKomenayior 6paTtb cMewanHuulii ob6pasem. ITpn stom
THCJI0 Npob B o6pasie H YacToTa HX OTGOPA BO3PACTAIOT €
YBEJIHYCHHEM BapbHPOBaHHS  OTAEJbLHBLIX NMoKa3saTteJjen
MOYBHI.

Cpokn u mepHOAHYHOCTD or6opa o0pasuoB B TeueHHe
BECTalHOHHOrO NepHoja H IO rojaM B IOJIEBHX OMBITAX
Ha MEJHOPHPYEMBIX NOUBAX He HMEIOT OJHO3HAYHOrO pe-
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IIeHHA Aade MPH H3YYeHHH OAHHX M TeX JKe MoKasaTe/ed
OnpejleJieHHO 10YBBI B AHHAMHKE NPH BBLINOJHEHHH OJHON
sasaun. OGbluHO 0Opasusl no4yesl orGupaior 3...5 pa3s 3a
BereTalHOHHBIA Nepuoa B ocHoBHble dasbl pa3BUTHA pacTe-
HHH. B oTeabHbIX cayuasax orpanuuupanTtcs orbopom 06-
pasunos B KoHUe nepuoaa (centalph), a TakiKe 10 nocesa
ONMLITHBIX KYJLTYP H BHeceHHst yaoOpennii. [aybuny or-
6opa ykasblBalOT MO-pasHoMYy: TVMYcOBHIiI ropusonT, 0...
20 cm (muuepanpHas noupa), A, Ty, Ty, 0...30, 0...25,
0...20 cm (Topdsinas noupa) H T. M.

[To-pasHomy npoBoisiT 0T60P MOYBEHHO-IPYHTOBBIX, jpe-
HaXXHBIX BOJA H BOJ BOJAONPHEMHHKOB NPH H3VYEHHH, Ha-
MpHMEpP, BLIHOCA 3JIEMEHTOB MHTAHHA JAPEHAHBLIM CTOKOM
H BJIHAHHS MEJIHOPAUHIH Ha OKPYKAIOULYIO Cpeay.

Baunsinne meroaukun orbopa o0pasunos Ha CcoOCTaB H
CBOMiCTBA HH3anHHOI TOpdsiHoii nouBsl H3yuanu B 1969...
1980 rr. Ha GoaotrHom maccuse llleroaeso, pacnonoxeHHoM
Ha cepepo-sanage Cmosenckoii o6jacTH Ha TEepPHTOPHH
ONBITHOTO Xo3dlcTBa «Bepxosbe» CmoneHckoro ¢uanana
BHHUHWTuM. B 1969...1972 rr. umccaenoBaiua NpoBOAHIAR
Ha UEJAHHHOM HeocywenHoMm GoJaorte, B, asrycre 1972 r.
€ro OCYWIHJAH OTKPHITHIM crooco0OM, PpacCTOsAHHE MEXAY
ocymuteasmMu 100 m, raybuna 2...25 M. B noneewnx
oneitTax (¢ oanoit Hopmo# ocywenust 85...125 cm 3a
Mai — ceHTsiOpb) H3yyYaJH BJHANHE BHJOB, 103, coveTa-
HHH H NEPHOJAHYHOCTH BHECEeHHsI MHHepaJbHBIX YA0OpeHHH
Ha COCTaB H CBOHCTBA MOYBH, pasMep H KauecTBO YpOxKas
THMO(eEeBKH Jyrosoii, staMenst (copt Aab3a) u Kaprodenas
(copr Jlowmukuit). Slumens (MOHOKYJBLTYpa) BHIpALLHBAJIH
B 1973...1975 rr.,, Kaprtodean (MOHOKYJAbTYpa) — B
1973 ... 1980 rr., TimoeeBky —B 1972...1976 u 1977...
1980 rr. Ilpu nepesanymeHun THMO(EEBKH B aBrycre
1977 r. moj Hee HapAAY C MHHEpPaJbHHIMH YA00peHHSIMH
BHEC/IM (HA MOJIOBHHY onbita) necok H3 pacuera 400 m3/ra.
[lepea sakaaakoit mojeBoro onslTa Ha yvyacTke ¢ MHOrO-
JeTHHMH Tpasamu B 1977 r. nocTpoeH 3akpHTHIH ApeHaX,
paccrosiHne Mexay japenamu 25 M, raybuna 1,25 m. B
1972 .., 1980 rr. HeeaeaoBaHHsl NPOBOAKJAH TaKXKe Ha Ile-
JHHHOM ocywaemoM O6oJote (3anoBeHHK) H Ha YepHOM
napy.

HMayuaemasn rtopdsnas nmousa n0 ocywenus (1969...
1971 rr.) B caoe 0...100 cmM umena crenenb pasioKeHus
30 ...40 %, 30MbHOCTL {,0...12 '%, ]JH::{:-:I B3 9,6,
CYMMY norjolleHsslX ochoBanuit 164...191 m3k8/100 1,
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cTefedb HACHUICHHOCTH ocuoBauusamu 71...82 %, naor-
noeth 0,133...0,166 rfem®, nioTHOCTH TBepABIX  YACTHIL
1.56...1,70 r/fem® Cojpepakanie BaJOBOTO a3oTa B cJioe
0...30 cm cocrasasiio 2,22 %, ¢ochopa 0,155, kanuns
0.061, xansuust 3,90 Y%, noaeuxkuoii P;O5; (no Kupcanony)
68...90 mr u KO (Ha naamenHom coromerpe) 13..
15 mr/100 r cyxoii nouss. CpeaHue Temmnepatypsl BO3AyXa
no AanHeM  Merteoctanuun  Cmoaenckoro  ¢uawnana
BHHUHUI'uM) za maii — centabpe 1971, 1973, 1974, 1976 ...
1978 u 1980 rr. 6uin nuxe Hopmbl (14,2 °C), B 1972,
1975 u 1979 rr. Bpie. KoaH4yecTBO 0OCAaJKOB 3a TOT  XKe
nepuog 1971, 1974 u 1978 rr. 6b10  OJH3KHM K HOpMe
(350 mM), B 1973, 1980 rr. —6oabite u 8 1972, 1975...
1977 n 1979 nopmel, OcobenHo MaJjio ocaj-
ko (238,7 mMm) BHIIAJO 3a BereTalHOHHBIH nmepuoa 1976T.

JIJisl XapakTepHCTHKH NMUTATENbHOrO pPEeXHMa HCIOJb30-
BaJH CcMellaHHble oOpasubl NOYBBLI, KOTOPLIE COCTABJISAIH
Ha 18...20 HHAHBHAYANbHBIX HA KaXKJIOH ONLITHOH JeJsiH-
Ke (naoilajip geassHok 75...125 M%), OO6pasubl exerojHo
orbupany D pa3 3a BereTauHoOHHLIH nepHol ¢ 3-KpaTHOH
MOBTOPHOCTBIO IO BCEM OCHOBHBIM BapHaHTaM ¢ IN1yOHHDI
kKopueodutaemoro caos 0...30 cm. Hupusupyanbusie
npo6Ll AJs COCTaBJAEHHs cMellaHHoro odpasia pasMeulasu
PAaBHOMEPHO MO Beel MaollaiH JAeJAHKH, obpasubl oTOHpa-
an oypom AM-16 (MaabvkoBa u 'mnsepa), a takike ¢ npu-
KOIOK ¥ pa3pe3oB (¢ Tpex CTEHOK).

Ananna nouBwl HAaUHHAJH B JeHb B3ATHSA NpoOLl B ChI-
peix obpasuax, NpH 3TOM ONPEIe/sJIH BJAaMKHOCTD MOYBHI.
KHucJoTHEIE, COJIEBHIE H BOJHBIE BRITAXKKH TOTOBHIM IPH
OTHOLUEHHH 2D I celpoil mouBkl K 250 MM pacTBOpa-BLITEC-
nureas (1:10). Bpemsa szaumojpeHcrsua pacrsopa (BOJIHI)
¢ nmouBoi —20...24 u, TO ecTh aHaJH3 3aKaHYMBAJIH Ha
cleayiomui feib. B nouBeHHbIX BBITAMKKAX aMMOHHHHBI
asor onpejaendanu no Heccaepy, unurparsl — aucyiabdodeHo-
JIOBBIM METOAOM, NoaBH#HbIH (ochop n Kaauii —no Kup-
caHoBY (M3 OJHO# BBLITHXKH), cTeneHb NOABHXKHOCTH doc-
thatoB (docharubiii yposetb) — no Kapnuuckomy — 3ams-
THHOH. PesyabTaThl anannsa nepecYuThiBaJH Ha CyXoe Be-
HeCTBO ¢ yderom ko3pdHUHEHTA BIANKHOCTH. ATPOXHMH-
HeCKHe CBOHCTBa ONpeesyd B BO3AVIIHO-CYXHX obpas-
ax 1no oOLIEeNPHHATHIM METOAAM.

B Heuepuosemuoit sone PCPCP wHpoKo npHMeHAIOT
rpebHeBYI0 nocaaky Kaprodeas s yaydlleHus  BOJAHO-
BO3IYUIHOrO H TEIJOBOrO :peXuMoB., Takasi TeXHOJOrHS
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BEIpallMBanus Kaprodens uerecoobpasHa M Ha TOPAHLIX
noysax. IIpy 3TOM BO BpeMs MOCajki H B MePHOJ Berera-
HH pacTeHWil TpH CcHCTEMaTHYeCKHX OKyYHBaHHAX o0pa-
ayloTCA BbICOKHEe rpeGuH M ray6okue  Goposaw. llpuw or-
Gope cMmelanubiXx o6pasuos TopdsaHoi IMOYBbl OYpOM TpyA-
HO NPaBHJABHO BHAEpXarh raAyOHHY BepXHEro TrOpH30HTa
0...30 cMm. [Tostomy HeoGX0AMMO CTPOTO CTABHTH OYp HJAH
B BepUIHHY rpebust (BO6aH3M pacrenuii Kaprodens), HIH B
Goposay Mexay rpebusmu. B nocneinem caydae rayOuHa
obpasua Oyaer coorBerctBoBaTh He 0...30 cm, a ckKo-
pee —15...45 cM (B 3aBHCHMOCTH OT BBICOTHl rpedHs H
ray6uEbl Oopo3abl). B CBA3M ¢ 3THM H CBOHCTBA TMOYBH
OVAYT HMeTh 3HAYHTEeNbHbIE pa3JiHYudg, YTO NMOATBEpXKlaeTcd
pesyJabTaTaMu OnpejejeHHst MNOJBHKHBIX (OPM 3JE€MEHTOB
NMHTAHHY, NOJYYeHHBIMH NpH aHajH3e obpasuos, oToOpaH-
HelX ¢ rpe6ueit n 6oposa (raba. 1). CojepxandHe HHTpar-
HOTO a30Ta B HayaJje BereTalHOHHOrO nepHofa  (HIOHbL)
1973 r. B rpeOGHsX oKaszajnock B 3 pasa OoJsblle, YeM B
Gopospax. Bosbiie HuTpaTOB B rpefHAX HaHIAeHO U B IMO-
cleyIOlIHe CPOKH onpejesienus. B cpenneM 3a nepuoa co-
Jep:Kanne nojapmKHoro ¢ochopa OGwao noutH B 2 pasa
Goaple, crenenb noABHKHOCTH (ochaToB—B 2,6 U BOJO-
pacTBopumoro kKaaus—B 3,1 pasa Ooabwie B rpedHAX,
yem Mexay rpebusamu (B OGoposnax). Bo BTOpyIO noJioBH-
HY BereTauHoHHOro nepuoja (aeryct, ceHTsiOpn) cojepika-
HHe 3JeMeHTOB B rpebHsax u Oopo3jax BbipaBHHBAaJOCh, a
B OTJeJbHBIX cayuasax B Goposnax ux Objio Ooabiie. 3TO
o0ycJ0OBJIeHO, BHAHMO, NOTpebJieHHEM 3JIEMEHTOB MNHTAHHA
pacTenusMu Kaprodens npexjae Bcero M3 rpebued, B Ko-
TOPEIX pasMeuiesa Ooabllas 4YacThb KOPHEBOH CHCTEMBI H
noja3eMibpiXx noberoB (CTONOHOB) Kaprodpens, a TakKe nepe-
JABHXKEHHEM HeKOTOPOil 4aCcTH MNHTaTeJIbHLIX BelIeCcTB H3
rpeGHeil B OOPO3JHL

Ha Tpernit rog (1975 r.) MOHOKYALTYpH Kaprodens 3TH
0cOOEHHOCTH pacnpejeseHHs 3JeMEeHTOB NHUTaHHsS B NOYBe
rpeGHeit u O0pPO3/L B OCHOBHOM cOXpaHHuJHch. B cpeanem 3a
BEreTalHOHHBII NMepHOJ coAepiKanne noasumuoro pocedopa
H KaJli$l, BOJIOPACTBOPHMOrO KaJHfl H TOABHXKHBEIX (ocda-
T0B B rpebHsax Owwio B 2,3...3,3 pa3a sbiue, yem B 060-
posnax. ConepxKanHe BOJAOPACTBOPHMOTIO aMMOHHSI OKasa-
JOCh OJHHAKOBLIM, a OOMeHHOro aMMOHHA B rpebusax oo0-
HapyxkeHo Oousblue, yem B Gopospax (B 1973 r. ormeuena
obpaTHas 3aBHCHMOCTb). B Hione nalijeHo HHTPaTOB He-
CKOJIbKO Oodsblie B Oopo3jax, 4To CcBA3aHo, BEpodaATHO, ¢ 6o-
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jee ONTHMAaAbHOH A4 obpasoBaHHA HHTPATHOrO a30Ta
BJAYKHOCTBIO MOYBLI MEXKIAY IPeOHAMH B 3TOT MEPHO/L.

Jpyrie aBTophl NpH HceaegoBaHHH o0pasuos Topgs-
HOH moYBBl (B ycaoBHSAX Apxanreibckoili obnacTH), B3sITHIX
H3 rpebHed W Ooposn, oOHaApYKHIH B CPeJHEM 3a BErera-
LU0 TIPHMEPHO OJMHAKOBOE KOJHuUecTBO (ochopHOl KHCJO-
THI M aMMHauHoro asora H douanbluee (B 3,8 pasza) coaepika-
HHe B rpebusax HuTpatHoro azora. [l. I'. ['omoBko, uanarasn
BONPOCHl METOAHKH MNOJIEBLIX HCCAEAOBAHHIT HA TOPPSIHBIX
noyBax ocymaembix 60J0T, peKOMEHAYeT NPOBOAHTL HabJI0-
JIEHUA 3a TeMnepaTypoH Nnoursl B rpebHAX W Ha POBHOH Mo-
BepxXHOCTH (Ha rpedueBnix mnocajakax kaprogeas). Pexo-
MEH/JIYeTCs TaKKe onpeaetisitb B JHHAMHKE CcoOjfepXKaHHe
NOs, NH4, P2O; KO (4...6 pa3 3a Beretanumi), coor-
BETCTBYIOLLee (hazaM PAa3BHTHA PacTCHUH 110 TOPH3OHTaM
0...20, 20...40, 40...60 cm, Opmaxko wmertoasl orbopa
H cocTaBjeHHs1 0OPaslloB MOYBH aBTOPH B OOJBIIHHCTBE
cjlydyaeB He YKasblBalor.

,H,JIH onpeneyICHHA CTENEHH BJHAHHA YHacTOThI UTG{'}]]B,'
00pasuoB Ha NOKasaTeJIH NHTATEJNbHOro pexuma B TOPOPS-
HOH nouBe noja TuModeeBkoil B 1975 r. Hapaay ¢ MecsauHOH
AnHaMukKoi (5 orGopoB 3a BereTallMOHHLIH MEpHOA) H3Y-
yanu Henedbnywo auHamuky. C 3toil neaso B niwoae 1975rT.
cMmellaHHele oOpasuel oTodOpanbl 5 pas (ewenemensHo), B
Mae, HioNe, aBrycre H ceHtabpe — Kak 00bIYHO, MO OJHOMY
pasy. Hutparsl 8 nouse nog tTuModeeBKoi 3-ro rojia nosab3o-
BaHHS HH 3a O/JHH H3 NATH CPOKOB OnNpejeseHHs B HioJe
1975 r. ne obuapyxennt (tada, 2). Copep:kanue ofmMeHHO-
ro H BOAOPACTBOPHMOro aMMOHHA (Haunbosee AHHAMHUHBIX
H HaHMEHee NMOJYHHSAIOLIHXCS KaKoi-1H00 JaKOHOMEPIIOCTH
BO BPEMEHH H MPOCTpPaHCTBE MoKasaTeled nurarenbLHOro pe-
AuMa TophAHOH NOUBLI) NPH YCPeAHEHHH Beex NITH OoIpe-
Aesqenuil 3a Mecdll (Hemeabnasi AHHAMHKa) 0Ka3aaoch OJIH-
HakoBbiM B 00OHX H3yuaeMbix Bapuantax. OjaHako nps
orbope W anajuze oOpaslOB OJHH Pa3 B Mecsll cojaepra-
HHe OoOMEeHHOIo aMMOHHS 3HAUMTENBLHO pPa3qH4yajnoch C Oross
KOJIHYECTBOM 110 YCPEAHEHHBIM JaHHBIM, OCO0eHHO B Ba-
piante 6e3 ynodpenuii. loBosbHO pe3kne KonebaHusi OTMe-
YeHBl H AJA BOJAOPACTBOPHMOTO aMMOHHSA — 22 HI0A8 OH He
obHapyxken, a Bo 2-if jgekajae B oboMX BapuaHtax ero OH-
Jo OoJiblle, YeM B CpejiHeM Mo NiATH cpokaM wnabaonenu.
B oGpasuax otbopa 16 wmions naiijleno taxoe ke KoJiHue-
cTBO noasu:Horo ¢gocdopa, Kak U B cpejHeM 10 1ATH
orbopam 3a Mmecal. Ilpu atom B Bapuante NgPgoKis0 mo-
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2. Bausnne nepuoanyHocTH otdopa cmeinannuix ofpasios Ha
cOAepHAHHE NOKAIATENEH NHTATEABHOTO pexXHMa TopdAHOH nNOYBM
(p caoce 0...30 em) nom THMOQeeBKoi 3-ro roaa noab3OoBaHHs
(mrf100 r cyxoit nousws), 1975 r.

B cpeatem mo
MATH CpoKaM
ﬂgpﬁgfﬁgeﬂm:;ﬂgaﬂl 29 HIOAR 16 moan
DaerenTsl TATaNHA HI0.18
Gea . Gesa
yaobe | NuPokm ﬁ‘;,,,":ﬂﬁﬁ'\ﬁ.spmﬁ.m yaohe | NP ok
penui peHuil
IN—NO; Hert Het Her Her Her Her
N—NH,; o6Menunil 62,0 62,0 112,0 71,0 37,0 79,0
N—NH; soaopacteo-

PHMBLT 1,9 1,8 Her Her 2,3 8,0
P.0s MOABHAKHBI 8,4 24.0 2,0 13,0 9,5 24,0
P;0s coueroi 3,7 13,0 1,2 11,0 5.4 20,0
Mr/1000 ma 0046 0,163 0,015 0,188 0,068 0,250
KoQ noasuxcnbifi 32,0 45,10 27,0 36,0 27,0 39,0
K20 sonopactoopumuit 3,1 .0 3,0 4.0 27% DL

JYUEHBl COBEpILICHHO 0AHHAKOBLIE MOoKasaTean. B Bapuanre
fes yuobpenHid pacxoxjaeHue Ttakxe Obl0 HeDONMBUIHM H
coctaBasyio Bcero 1,1 mr, nam 13,1 %. Xopouiee coBna-
aenne mecaunon (orbop 16 wmionsn) u negennHoi (5 orbo-
POB B Mecsll) AMHAMHKH MOJYYEHO M0 COJAepIKaHHIO MOJ-
BHIKHONO H BojopacTtsopuMoro Kajaus. CoacepraHHe 3THX
¢opm KasHsa Malo oTaH4yaaoch Bo 2-i u 3-i gekanax. Poc-
darubiit yporenb (P:0;) conesoii, xapakTepHayiouHi crno-
COOHOCTE MOYBEI OTAaBaTh (pocdaT-wOHE B pacTBOp, B Ba-
pHAHTE ¢ YAOOpeHHSIMH HMEN MEHBLIE Pa3JHuHil ¢ Hele b-
HOH AMHAMHKOH npu orbope obpasinoB 22 Wiond H CHAbHee
otanuancs npu orbope 16 mioas. Ha konTpose oTmeueHa
obpartnas 3aBHCHMOCTD.

HHTEFE('.HE:EE JaHHbBIe MO BJAHAHHIKD TeEXHHKH H crnocoda
oTbopa nouBeHHbX 00pPa3LOB HA coAepMaHHE NOKa3aTesei
NUTaTeNALHOro pexnuma nogaydensl B 1980 r. B nojieBoM OMEI-
Te C neckopanueMm TopgsAHoil nourn (raba. 3). B 3aBHCH-
MOCTH OT crnocoda orbopa oOpa3noB MOUBBI COAeprKaHHE
3JIEMEHTOB MHTAHHA, ONpejesenioe OJHHM H TeM JKE MEeTO-
OM OJHOBPEMEIHO B AeHb B3suTHS Npobbl (B CBHIPBIX 0O0-
pasuax), 6wwio paszanunbim. CojaepKanHe BOAOPACTBOPHMO-
ro M NOJIBHAHOTO Kajausi B obpa3suax, B3saThX Oypom, OKa-
danock Ooawlie, ueM B ofpasnax ¢ paspesa, BO BCeX LIEC-
TH HCCJAEAVeMbIX BapHaHTax, BOJOPACTBOPHMOrO aMMOHHA
H noxasuxkuoro ¢ocgopa — B nATH, 0OMCHHOrO aMMOHHA —
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3. Conepmanue afeMeHTOR nUTanna B Topdanoil nouse nop
TuMoeeBKOR J-ro roga NoAL3IOBAHNA
(mr/100 r cyxoit nouss B caoe 0. .. 30 cM) B 3apuCHMOCTH
ot cnocoBa crbopa obpaszuos -

1%.06.10, 28.05.80
HII.FI..-H!!'TI- H'.I"I:H-- i
JaeMenTs
NUTANHS
fea necka iﬂr&ﬁf&“ Oea necka fmgeﬁfg:
N—NO; Caecawt 0,4 Cacast Her 0,5 Her 0,1 Her
N—NH, sBoaopact-

BOPHMBI T Cacam 48 0,5 1,5 0,6 Her 1,3 2,9
N—NH, o6mesnui 6,4 19,0 4,4 11,0 0,7 8,9 46 3,6
P05 noasumHuii 13,0 26,0 15,0 33,0 32,0 52,0 21,0 40,0
K:O soaopacteo-

pHMBI 1,7 14,0 4,2 12,0 7,6 30,0 4.9 20,0
K20 noasumuntii 16,0 51,0 10,0 26,0 25,0 73,0 13,0 31.0

MMTpodoaxene
28,0550,
NPk 0 B cpeamewm
JAEMEHTH
NUETaHHA
Ges necka iﬂ%ﬁfﬁ'ﬁ Ges necka .ﬁ_—,g t:f g:‘
N—NO;, 0,2 Her 0,6 Her 0,23 0,13 0,23 Her
N—NH; moxopact-

BOPHM BT 1,7 2,5 Her 2,9 0,77 2,43 0,60 2,43
N—NH; o6Mensmit 3,3 6,5 5,7 3,2 3.4711,00 4,90 5,93
P;O0s noasuxuwin 24,0 22,0 23,0 45,0 23 0033,0020,00 39,00
K:O Boanopacrso-

pHMBEIT 1,5 9,4 4,8 7.5 3,6018,00 4,6013,00
K:O noapHmHuil 16,0 26,0 23,0 36,0 19,0050,0015,0032,00

NpuMmevanne, | —ofipasusl ¢ paspesa; 2 — cuewlannne obpasun, oOTO+
Gpannme Gypom,

B TpeX H HHTPATHOro asora —B ojHoM papuanre. [lpu
9TOM pa3HHLA B coAcpxanuH oGeHX H3yyaeMmbix dopm Ka-
Aus 6blna, Kak npasuio, Ooablie Ha jgeasnkax 6Ge3 mecka,
uto obycJsosieHo Gojsee CHABLHBIM YIJIOTHEHHEM 3THX MOUB
npiu orGope cmemwanubix obGpasios GypoM H OGoablneii s
CBA3H C 3THM Jl0Jiell yuacTHsi B obpasiax camoil Bepxueii
H nauboJiee Goratoii KaJaHeM 4YacTH NaxOTHOrO TOPH3OHTA.
OcoGenno cunbnoe npesuiwende (B 8,2 n 6,3 pasa) Bojo-
pacTBOpHMOTO Kajusl B cMelaHHbuX obpasuax (Oypom) Han
HHAHBHAYaJbHBIMH (C pa3pe3a) oTMeUEHO Ha JeJasHKAaX
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6es necka B Bapuantax NysPsoKiso # NyssPeoKiso. Conepika-
HHe NMOJBHXHOIO KaJind B cMellanHulX obpasiiax oKkasaloch
pHillie, YeM B HHAWBHAyaJbHLIX, Ha JleJasilkaX C NecKoM B
16...2,6 pa3za, na pensnkax 6es necka—s 1,6...3,1 pa-
3a. YBeJHuYeHHe noABKHHEX (opMm dochopa u Kanua B
cMewanHbpix obpasuax no cpasHelHHI0 ¢ HHAHBHAYAJbHBIMH
o0ycJIOBJEHO Pa3jHYHOI TEXHHKOH H METOJHKOH HX OT06O-
pa: cMelaHHble obpasusl oTOHpanu OypoMm, a HHAHBHAY-
aJiblible — ¢ pa3pesa NnpH MOMOlH HoXKa H Jjonath. Beaea-
cTBHE YIUIOTHEHHS NMoYsbl B KoJionke Oypa npu ero 3arjayoO-
JeHuH BepxHss, GoJsee njaojopojHast 4acTb NaxoTHOrO ro-
pH30HTa npeobjajaja Haj HHXKHEH, ¢ MEeHbIIHM cojepxa-
HHeM 3JemeHToB nurtanusi. Ilpu orGope HHAHBHAYaJIbLHOrO
oOpasuia B paspese OH cOCTaB/fJicd pPaBHOMEPHO €O Beed
ray6uHel ropuzonra, Ha mHoroseTHux tpasax HeoOXOAHMO
YYHTLIBATL TaKiKe BJIHAHHE ACPHHHBI HA pacnpejesieHHe B
MaXOTHOM CJIO€ NMOYBLI MHHepaJbHBIX VAOOpPeHHH, KOTOpbie
CIKErojHo BHOCHJAH MopepxHocTHO, na aepuuuy. Ilpu otbo-
pe obpasua GypoMm JepHHHA YCHJIHBAET YIJIOTHEHHE IMOYBHI
B KoJsionke Oypa.

Donee 3anaunrtesbHoe npeBuillieHHEe TMOABHXKHOIO H BO-
JOPacTBOPHMOro KaJHf B CMellaHHBIX oOpasuax naja HH-
JHBHAYaNbHBIMH B moyse 6e3 necka H MeHblIle B MOYBE C
neckoM oOYCJIOBJIEHO TaKKe BJHAHHEM MHHepaJibHBIX yac-
THI[ NecKa Ha pesyJibTaTel JaGopartopnoro auanusa. Bepo-
ATHO, NIPH YBEJHYEHHH 30JBHOCTH TOP(MAHON MOYBHI B pe-
ayJbTaTe NeCKOBAHMS OnpeieseHne HEKOTOPhIX NoKasaTeneil
HeOOXOAHMO MPOBOJANTb MO METOJAHKE /s MHHEpaJibHbIX
NMOYB HJAH B Kpaluem cjyyae H3MEHATh KaKOH-TO SJeMeHT
9TOH MeTOAHKH (HaBecKa, o0beM pacTBOpPa-BLITECHHTENS,
BpeMs B3aHMOAEHCTBHA H AP.). JTO OTHOCHTCH MNpexAc
BCCrO K OnpejeNieHnio MojABHMXHOIMO H OCOBGEHHO BOAOpACT-
BOPUMOro KaJiufd, a TakKe 4acTHYHO nojasuixnoro ¢oc-
(hopa.

[Ipn ananuse uHAuBHAVaJbHEIX 00pa3loB C pa3pe3oB
BO BCeX IIECTH H3YyUaeMEIX BapHaHTax Ha#aeHo Heboablloe
KOJHUECTBO HUTpaTHOro asora — ot caejos ao 0,6 mr/100r
Cyxoit nousul. B cMmemwanuwsx obOpasuax, oroOpaHHeix Oy-
poM pasHoMmepHo no Bceit maomaau (115...125 M%) ne-
JAHKH, HuTpaTel B Topdhsinoil nouse noj tuMmodeeBKoH ay-
ropos 3-ro roga nosbsoBanus o0HApYKeHB TOJNLKO B 0f-
HOM Bapuante, YmIoTHeHHe NOUBLI NMPH B3ATHH NpoObl TOP-
(hsinoii mousul 6ypoMm, BHAHMO, OTPHUATENILHO BJHAJO Ha
coAcprKanne IUHTPAToB (3a cueT OTHKHMAlNHA HEKOTOpOro
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4. Copepmanueé 97eMENTOB NUTAHMA B  UeAMnHOi Topdanoi nouse

(8 croe 0...30 cMm)

B 3aBHCHMOCTH oT cnocofa orfopa obpasnos
(Mr/100 r cyxofi nousb)

Mo oeywmenmns
(B CpeaHes 3a
igﬂg = W 'lgm rl'.]'

MNocae ocymenus
(B cpeaneM 3Ia
1974. . . 1980 rr.)

Saesmentd NUTaHHNA

¢ paspesa Gypowm c paspe3a Gy pos

N—NOs 3,0 2,45 n,9 5.7
N—NH, soaopacTBopHMbIl 6,0 6,3 2,6 13,0
N—NH, oOMmennsii 17,0 14,0 45,0 49,0
P05 noasmxnblii 8,6 7,9 9,1 12,0
P,0; coaenoii He onp. He onp. 3,0 T
P;0s Mrf1000 ma He onp. He onp. 0,038 0,034
K:O noaBHKHbBIT 16,0 14,0 13,0 25,0
K.O sogopacrsopimsil 6,6 5,8 2,6 4,2

KOJIHUECTBA MOMBEHHOI'0 pacTBOpa, a BMECTE ¢ HHM H HHUT-
pPaTHOrO a30Ta B XHAKOH (paize nousbl).

B 1974...1980 rr. B oTAe/ABHBIE CPOKH BEreTauHOHHOrO
nepuosa (mail — centsibpb) NPOBOJAWIH NapaJjJelbHble aHa-
JU3L LeaHHHOH ocywaeMoil nousbl 3anoBejiHiKa B CMe-
manHblx (B3sTeIX OYpoM) H HMHAHBHAYaAJbHBIX (¢ pa3spesa)
obpasuax. YcraHoBaeHo yBeaHuexue nojasuxkunoro gocgopa
B cMewanuuix obpasiuax no cpaBsHeHuio ¢ HHAHBHAYabIbI-
MH B cpejiHem 3a 7 Jsier B 1,3 pasa, BoAOpacTBOPHMOro Ka-
aus—B 1,9 pasza (raba. 4). Pocharupiii ypoBeHs B 3aBH-
CHMOCTH OT cnocoba orbopa npod uamensica caabo. Co-
Jepxanue HuTpaTtoB H 0OMEHHOrO aMMOHHA  OCTaBaJOCh
TAKKe NMPHMepPHO paBHBIM.

[lpn cpaBuenuu pesyabtratoB no obpasiam C paspesos
H otobGpannbix Oypom ¢ onpeaeaeltoN nJjolain HakJ/aibl-
BAETCA pasjiHUHe He TOJBKO B Texuuke orbopa, HO H MNpo-
CTPAHCTBEHHOC BapbLHpOBaHHe nokasare/ieil, odyciaos/icHHoe
HeoaHopoaAHOCTBIO NouBbl. [losToMy HayueHie pasauuui oT-
Gopa ¢ paspeza H OypoM B YHCTOM BH/JC MOMKHO OCYLILECT-
BHTh JIHIUBL NPH B3SATHH OYpOM Takie HILIHBHAYaAJbLHOTO
o6pa3lia, T0 €cThb 10 OJAHOMY HJH HECKOJbKHM YKojaam Oy-
pa Ha mJolllaju, He NpeBLIALWCH nJollajM paspesa, H
pACNOJIOKEHHBIX B HenocpeacTrenHoi 6JH30CTH OT TeX cTe-
HOK paspesa, ¢ Koropulx orbupaercs obpasei. Pesyanrarhl
TAKOro CPaBHHTENBHOro HccaepoBains (Taba. D) nokKasbi-
BAIOT, YTO COJlepXKaHue BceX HayuaeMuXx ¢GopMm 3/eMenToB
NMHTAHHST B MOYBeHHLIX 00pa3suax, B3sThIX OypoM, oKasa-
Joch Bbile, ueM B oGpasuax c paspesa. Ocobenno 60ab-
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oe npepbliienHe oTMedeHo 5. Copepxanne aneMeHTOB

Js MOABHKHOrO (pocpopa (B m:yma::;:;m;nn:n:ei:ﬁ:iuuHua
3,2 pasa) W NOABHKHOIO Ka- ({100 r eyxoil nouss B cioe

ana (B 1,6 paza). 0...30 cm), 27.06.80.

Taxkum oOpa3oM, OCHOBHOC

: Huanpnavaan-

BJAHAHHE HA VBeJHYeHe Co- MME 0OpASLLN
JepKaHHa 3JEMEHTOB MHTA- S —— 0T00paii
HHsl B oOpasuax, oTobpaHHbIX RErCARN 2
OypoM, OKa3blBACT YIJIOTHe- pesa | Oypom
HHE [NOYBK B KOJIOHKe Oypa,
JdaBJieliHe BEpXHHX CJ/J0oeB na- N—NO, 7.6 10,0
XOTHOTNO TOPH30HTA Ha HHXKHHE  N—_NH, o6men-
H yBeJiHueHHe B obpasile Bepx- H blil , ﬁ?,g 89,0
HHX, HauGosiee MI0A0PoAHbx  F20s moaswaunii 1,7 9,5

caoe, CMelIHBaHHEe HHJLHBH- KO nopsmmuumit 14,0 22,0

JyajibHbIX npo0 HMeeT MeHb-

wee 3HaueHune. CorsacHo npasuay aJAHTHBHOCTH, pe3yJibTa-
Thl aHaJin3a cMelanHoro o0pasia 10K bl OLITL PABHbI CPE -
HEMY apH(QMETHUECKOMY 3HaUYeHHI0 peayJbTaTOB aHaan3a
HHAHBHAYAJABHBIX NP006, BXOASIIHX B COCTAB CMELIAHHOI'O
obpasua. A npuMeHeHHE CMeEUIAHHBIX 06pa3uoB OCHOBAHO
Ha NpeAnoNOMKEeHHH paBeHCTBA (PH3HYECKOro ycepejaHeHHs
HHIHBHAYaJAbHBIX P00 MaTeMaTHYECKOMY.,

BoJblioe BaHsiHHe Ha CpaBHHTENBHLIC AAHHBIE N0 cojep-
AaHHIO JEMEHTOB NHuTaHHs B obpasuax c paspesa H 0TO-
OpanHbpix 6YpOM OKashiBaIOT MHHEpajbHBIE YA00PeHHS, 0CO-
OEHHO Ha MHOTOJIETHHX TPaBax, B CBA3H C eXerogubLIM no-
BEPXHOCTHLIM HX BHECEHHCM Ha 3THX KyabTypax. Tak, Ha
THMO(peeBKe JyroBoii 2...4 rojloB Nnoib30BaKHs B BapHAaH-
Te 0e3 yaobpenuil coaepxkanne noABHMKHBIX thopm docho-
Pa H Kajausi B Top(sinoil nouse B cpeawem 3a 3 roaa
(1974...1976 rr.) okasanoch COBEPUICHHO OAHHAKOBBIM
npH o6oux cnocobax or6opa o6pasios (Tab.. 6). [Ipu exe-
rogHoM npumenenun NgsPeKisp noasumnoro gocdpopa s
oToGpannbiX Gypom obpasuax Ob1o Goabuwe B 1,7 paaa,
MOJBHIKHOTO Kajus —B 2,1, BOAOPACTBOPHMOro KaJus — B
2,8 1 ¢ochartos, nepexoasmux B COJIEBVIO BLITAMKY, — B
2 pasa.

Takoe pasauune B pacnpepencinn NOABIKHLIX  (GopM
ocdopa u kanua B nouse papuanrtos Ge3 yiaoOpeHHii H
yacopeunem NysPeoKiso M0KHO  o6bsicHuTs  caeayomumM.
Ha nensnkax Ges npumenenns yaobpensii B o6pasuax on-
peacasior nousenHsole sanacol ¢ocopa n kaaus. Mx pac-
npejesende mo npodua0 NOUBLI, MO KpaiiHell Mepe B Bepx-
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nem caoe (0...30 em), nosoawbho pasnomepuoe. ITostomy
ynjorHenne obpasia B Kojonke 6Gypa u yBeJHUCHHE JIOJH
BepXHEH YaCTH ropu3onTa B obpasiue He MONI0 NOBLICHTh
coaepxanue ¢ocdopa H KajaHd no cpaBHEHHIO ¢ NMOKasare-
JAMHu obpasia, B3fATOro pasHoMepHo no Bceit rayOuHe na-
XOTHOrO TOPH30HTa MO cTeHKe paspesa. B papuaHTe ¢ exe-
roJAHBIM BHECEHHEM IOJHOro yaoO6peHHsi Ha TOBEPXHOCTh
noussl ¢ocop H KajaHH, BXOAsIHe B HEro, MHrpHpOBalH
Bryiy6p no npodual0 NOYBH HEIHAYHTEJNBHO H 3aKpens-
JIHCh NPEHMVIIECTBEHHO B CaAMOM MNOBEPXHOCTHOM CJ0O€ —
0...5 (10) em (B pepuune). [Topeiwenue joau 3ToH yac-
TH MaxoTHOTO ropHsoHTta npu orGope cMmewanHoro o6pasua
6ypoM, HecOMHEHHO, NMPHBOJAHJO K POCTY NOKa3saTeneil co-
aepxanusa ¢ocdopa H KaaHs Mo CpaBHEHHIO ¢ o0Opa3uaMH
H3 paspesa, rjae no Beeit ray6une ropusonra 0...30 cm B
o6paseny oTo6paHo OAHHAKOBOE KOJHYECTBO MOUBHI.

B 1979...1980 rr. na Ttex e OnHTHHX JAenfinKax 6e3
npHMeHeHHA VAOOpeHHil ¢ MOMEHTA OCBOECHHS NMOYBH (aB-
ryct 1972 r.) B nosesoM onweite ¢ THMO(eeBKOH JyroBo#
2...3 roaoB noab3oBanust (nepesasyienHe NPOBEJCHO B
aprycre 1977 r.) cojaepxkanne noaBHKHBX ¢opMm asora,
(ochopa H KanHs 0CTaBaJoCh, KAX H B NEPBOM IHKJe 3a-
Jyxenuss (onsit 1972...1976 rr.), oYeHb HH3KHM
(ra6a. 7). Ilpuuem B oToGpanubix Gypom ofpasunax Haf-

7. Coaepmanme 3aeMenToB nuTaHua B TopdaHoli nouse nom THMO-
deekoit (mr/100 r cyxoit nousw B cace 0...30 cM) B 3aBHCHMOCTH
or cnocoba orGopa obGpasuon

| 10,0979 30,07,£0 B epemiem
JAeMEHTH NMHETAHHA q. C DAd- c pas-
,“;.53: Oypox | “ean | Gypox | “ph3a | Gypox

Bea ydobpenul

N—NO, Her Hert 1,5 Chaeam 0,8 Her

N—NH; BoaopacreopuMEIl 7,7 8,7 Caeam 11,0 3.9 9,9
I‘\_..NH* obMEeHH BT ]n,n l4pﬂ IS;D ”;U 12-{] lalﬂ
P,0s noasuaxnbi 2,0 8,1 3,4 99 2,7 90
K:O sopopacTBopuMbif Her Her Her 2,3 Her 1,2
K:O noapumubil 8,3 16,0 23,0 29,0 16,0 23,0

NisoP 120K 300

N—NO, 1,0 24 29 7620 50
N—NH; soaopacTsopuMblil 1,6 4,9 Her 5,6 0,8 3,3
N—NH, ofsennmii 5 8.0 T.8 11.0 7.2 8,0
P.Os noasuxunil 10,0 40,0 12,0 48,011,0 44,0
K20 poaopacTBopumslii Her 13,0 Her 38,0 Her 26,0
K.O noasHmubli 15,0 63,0 10,0 100,013,0 82,0



neno Godablue noaBuxHOro goedopa U Kaaus, BOJAOPACTBO-
PHMOrO KaJiHi H aMMOHHS, 4TO OOYCJIOBJIEHD, BeposiTHO,
HaKOMJAEHHEM 3THX 3JIEMEHTOB B BepXHeill HacTH NMaXoTHOro
rOPH30HTA 3a cyeT OHOTreHNOH aKKYMYJSMIHH KOPHEBOH CHC-
TeMOH pacTeHHid THMO(peeBKH. B BapHanTe ¢ BLICOKHMH A
MHOTOJICTHHX TPaB HOpMaMH MHHepasbHbIX yao0peHHil B
ToppAHOR mnouse cMmellaHHBIX 00pa3lOB MO CPABHEHHIO ¢
obpasuamMu H3 paspesa noasukHoro dochopa HailijgeHo
Goabllle B 4 pa3sa, nojaBHMKHOro Kaaua—B 6,3, Bojopacrt-
BOpUMOro ammonuss —pB 6,6 u HuTpaTHOro asora—B
2,5 pasa.

CaenoBaTesibHO, yBeJHuYeHHe HOpMbl yaobpenuit (B 2
pasa no cdocdopy H KaaHio) Ha THMopeCBKe JIYroBOi
CONPOBONKAAJOCh AaJeKBATHBIM POCTOM COJAEpPMKaHHA MOJ-
BHKHOrO H BOoJAOpacTBOpHMOro Kaaus (B 2 pasza) u GoJee
peskum (B 3 pasa) — noaBuxkHoro gochopa B cMmMellaHHBIX
obpasuax (B cjoe 0...30 cm). B oGpasunax ¢ paspesa
cojepxanue noAsuxHoro pocdopa npH 3TOM BO3POCJIO BCe-
ro Ha 25 %, a KoaHuecTBO MOABHIKHOIO H BOLOPACTBOPH-
MOTO KaJiHfi jaxKe yMeHbliHjgochk. Bo Bropom (nocie sse-
AeHns TOP(AHOH NOYBHI) ILHKAE 3aJYXKEHHS] B CMCILIAHHBIX
oOpasuax c¢ neyao0psieMbIX Je/SIHOK B OTJAHYHE OT MEepPBOro
LUHKJA cOojlepKalie BCeX H3yuyaeMblX (pOpM 3JeMEHTOB [IH-
TaHWsd, KpoMe HHUTPaATOB, OKasanochk DoJblue, YeM B HHJH-
BHAya/bHBIX oOpasuax c paspesoB. Ocobenno Goablioe
NnpeBLILICHHE YCTAHOBJEHO JAJas noasuxHoro dochopa (B
3,3 pasa) u BojopacTsopuMoro ammouus (B 2,6 pasa).
Onnako B BapuanTe N;goP,20Ks 310 mnpeswbiuenne, Kak
OTMEYEHO BbIIE, MO BCeM 3JeMeHTaM OBLIO 3HAYHTENLHO
Goable,

Auanoruunas ocobenHocTh Habaojlanack B ONLTE C
MOHOKYJbTYpoH Kaptodens (raGna. 8), rae takmke yera-
HOBJIEHO pe3Koe YBeJIHUeHHe BCexX H3ayuaembix ¢opm 3Je-
MEHTOB MHTaHHA B oToOpaHHLIX OGypom o6pasuax no cpas-
HeHHIO ¢ obpasuaMi C Pa3pe3oB B BAPHAHTE C EXKEIOJHbIM
npuMeHeHHeM NgoP12oK 0. B cpensem 3a 5 aer B 3toMm
BapHanTe onsita B o0pasunax H3 Oypa Hail1eHO MOABHKHOIO
gocopa OGoaeme B 2,5 pasa, gocdaros, nepexopAnlHx B
COJIEBYIO BHITAXKKY,— B 2,7, NOABHMKHOro Kajusgi—B 4.5 u
BogopacTBopuMoro kKaaus —B 4,4 pasza. B papuante Ge3s
yaoGpeHuii 3To npesbliuenHe OGblJ0 3HAUYHTENBHO MEHBIIHM:
aas noasuxKuHoro dochopa— B 1,7 pasa, noiBuiKHOrO Ka-
Jus —B 3,2 ® BojopacTtBopuMoro kKajausi—B 1,8 pasa.
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dochaTHbil YpOBEHb OKas3aicid HECKOJBKO Bhille B 00pas-
llax ¢ paspesa.

B topdsanoii nouse (nap) 6e3 npHMeHeHHA YAOOpPEHHH
B obpasuax, oroGpannux Oypom, HaijeHo OoJjblle MOA-
EHXKHBIX ¢opm docdopa H KaaHa H MeHblle HHTPATHOrO H
aMMHAYHOTO a30Ta NO cpaBHeHHIO ¢ ofpasuaMH ¢ paspesa
(ra6a. 9). B Bapuanrtax ¢ ypobpennsimu B obpasiuax ¢ pas-
pesa HHTPATOB TakKXe HAXOAWJIH exeroano Goabuwe. B or-
HOIIEHHH OCTaJLHBIX JIEMEHTOB NMHTaHHA B TOp(AHOH MmOY-
BE YePHOro napa B BapHaHTax ¢ YA0OpeHHAMH olpejeJieH-
HOi 38KOHOMEPHOCTH He BBHISIBJIEHO: B OAHH roj HX 060Jb-

we obuapyKeno B obpasuax ua O6ypa, B apyrod — B obpas-

lax ¢ paspesa.

B npakTthke nojeBnlXx Hccjaenosanuit mpu otrbope  00-
pasioB MOYBH C pa3pe3a 4acTo AENAT NaxoTHolii (KOpHe-
o6HTaeMbiil) rOpPH3OHT Ha JABa NOATOPHIOHTA — BEPXHHH H
HHKHHNA. Muorue nccaegoBatesd otOHpaloT oauH obpasell
Co Bcero Kopueobutaemoro ropusonrta 06es ero jleJleHHd

9, Bauauue cnocoba otGopa obpazuwos HA COfepNKAHHE NOABHMHHWX
dhopm SNEMEHTOB NHTaHMA B TOpdaHOH nouse vepHoro napa
(B cnoe 0...30 cm, Mr/100 r cyxoit nouBu)

29, 08, 79 93, 07, 80 B cpeanem
DaemenTe NUTAHHE 5 = &
e ¢ 0aa | oypou | Giyy | oypom | Geaa | Gypow
bea ydobpenud
N—NO, 4.0 11,0 36,0 2,3 35,0 6,7
N—NH; ob6mennuil 9,4 8,4 32,0 14,0 21,0 11,0
P.0s noasuaumni 41,0 49,0 39,0 68,0 40,0 59,0
K:O noapuKHbIi 16,0 19,0 14,0 18,0 15,0 19,0
KO nojpopactsopumbiil 35 5,6 39 58 3T 57
P12oK 180
N—NO; 12,0 3.6 13,0 4.5 13,0 4,1
N—NH, oOGMennuii 7.7 13,0 200 9.6 14,0 110
P,0s; noapumuui 55,0 49,0 212,0 147,0 134,0 118,0
K:O noasmmxublil 45,0 58,0 196,0 111,0 121,0 85,0
KoO BoaopacTBopHMblil 23,0 27,0 125,0 57,0 74,0 42,0
NeooP120K 180

N—NO; 31,0 9,6 34,0 21,0 33,0 15,0
N—NH, oGMeHHBIT 13,0 26,0 11,0 4.5 12,0 15,0
P05 noasuanbiil 74,0 77,0 78,0 34,0 76,0 56,0
K20 noasuaubil 77,0 61,0 59,0 107,0 68,0 84,0
K:O BosopacTsopuMblii 48,0 34,0 35,0- 60,0 42,0 47,0
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pa noaropu3onthl. HecomHenHo, uTo BeiaeneHHe NOAropH-
30HTOB B BEPXHEM CJl0€ MMOYBH 3aBHCHT KaK OT 2ajaay4 He-
cleloBaHHil, TaK H 0oco0eHHO OT OAHOPOAHOCTH €ro cocra-
ga u csoiictB. Ho B Jsobom cayuae npu orbope asyx 06-
pasuoB YBeJHUYHBAETCA OObEM aHaJHTHUeCKHX pabor, a
pe3yabTaThl ONPE/eJICHHA 3a4acTyl YCPeAHAIOTCA AJd Bee-
ro ropusonta. IlosaTomy ycranoBiaenHe HeoOGXOAHMOCTH H
1ejecoo0pa3fnocTH TAaKoro JleJIeHHsi HMEeT BaXKHoe 3Ha-
yenHe.

Jlaunusie MO COAEPKAHHIO NOJABHIKHBIX (OPM OCHOBHBIX
9/IeMEHTOB NHTAHHA B o0pasuax HH3HHHOH Topdanoil nou-
Bol, B3ATEIX ¢ raybunn 0...30 cMm, u B obOpasuax, oTo-
GpaHHBIX C TOil e CTeHKi paspesa, Ho ¢ raybunw 0...15
H 15...30 cum, npusedennl B Tabanue 10. O6Gpasun c ray-
Gunst 0...15 u 15...30 cM npoananH3xpoBanbl OTAe]b-
HO, H cpeiHHe apHpMeTHUeCKHe 3HaueHHs1 Mo 3THM obpas-
IlaM CPaBHHBAITCA C pe3yjbTaTaMH aHanxsa obpasuos c
ray6utsl 0...30 cM. B Bapuaure uepnoro napa 6e3 yno6-
pPeHHH MNOJYYeHbI NPHMEPHO OJHHAKOBBIE [OKA3aTEJNH MH-
LLeBOTO pexkuMa top(sauoit noussl no oboum cnocobam or-
Gopa obGpasuos. B BapuanTax ¢ yaob6peHHaAMH ycTaHoB/e-
Hbl 3HAYHTEJbHBIE PACXOXKAEHHA, OCODEHHO 110 NOABHIKHOMY
thochopy B BapHante NgoP20K;se, coaepacanne Kotoporo
B cioe 15...30 cm cocraBaasno Beero 2,5 Mr  npoTHB
154 Mr/100 r B cnoe 0...15 cMm. 2TH pannbie cCBHLETCNbL-
CTBYIOT O 3akpenaenuu tochopa yaobpenHit (rpanysinpo-
BanHoro cynepdochara) B caoce BHecenus. CuaejloBatelib-
HO, Aaxe B napyiouei topdsanoit nouse dochop npouHo
3aKpenifaics B MOrJouaioueM KoMIJIekce H He MHTIpHpO-
Baa no npopuao. B nosHOM COOTBETCTBHH ¢ MOJABHIKHBIM
thochopoM pacnpepensanch ocarhl, nepexoasliHe B CO-
JIEBYIO BHITAMKY: B HHKHEH 4acTH MaxXOTHOI0O TOPH30HTA
OHH He oOHapyzKenbl, B TO BpeMs Kak B cjoe 0...15 cm
Haiaeno 0,275 mr/1000 ma. Heobxogumo oTMeTHTh jadee,
UTO pacnpenenenHe nojsuxKuoro cocdopa no raybuHe na-
XOTHOTrO ropH3oHTa B BapuHanTte 0Oe3 yaoOpenuit Obl10 pas-
HOMEpPHBIM — ero cojepxanne B caoe 0...15u 15...30cm
OKa3aJI0Ch COBEplIeHHO oAMHaKoBmM, Pacnpeaenenune noa-
BHXXHOTO H BOJOPACTBOPUMOro KaJHA MO NMaxoTHOMY TOpH-
30HTY HeyaobpeHHOro napa Tak¥e J0BOJbHO PaBHOMEpHO,
ocobeHno noapHxHOro Kaaus, B Bapuanrtax ¢ yaobpenns-
MH YCTanoOBJEHO HAKOMJIEGHHEC 3TOro 3JjieMeHTa B cjoe
0...15 cm. Tak, B Bapuante NgoP 120K s0 conepxanne pojo-
pPacTBOpHMOro KajHsi NpH nepexoje OT BEpPXHEH YacTH na-
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xorHoro ropu3onTa (0...15 cM) k HuxkHeit (15...30 cMm)
cHnxanoce ¢ 63 no 8,2 mr/100 r, uan B 7,7 pasza, a noa-
gikHoro — co 103 no 14 mr, wan B 7,4 pasa (B nouse He-
yA00peHHOr0 napa 3TO CHHiKeHHe COOTBETCTBEHHO COCTAB-
asao B 2,1 u 1,3 pasa). CaenosarenbHo, Kaanii yaobpeuui
takxe caabo Murpuposan no npopua tToppsanoil NOYBLI
YepHOro napa H 3aKpenjsjics NpeHMyLIeCTBEHHO B cJoe
BHECCHH .

Takum obGpasoM, B pe3sy/bTaTe HCCJAELOBaHHH YCTAHOB-
JIeHbl CYLLECTBEHHbLIE Pa3JHUNA B NOKA3aTe/siX NHTATE/NbHO-
ro pexHMa B 3aBHCHMOCTH OT cnocobos otbopa obGpasuos
(HHAHBHAVaabHbIe 00pasubl ¢ paspe3oB, HHAMBHIYAJbHBIE
¥ cMellanneie o6pasus OYpoM) ¢ BepxHero KopHeobOuTae-
moro ropusonta (0...30 cM) Hu3HHHOK TOphAHOH NOYBHI.
ITH pasnHUHA HMEIOT MECTO KakK B ILEJHHHOH ocyliaeMoi
MOYUBE, TAK H B NouBe noj THMo(eeBKoil Jyroeoi pasnbix
JIeT NOJIL30BaHHd, HAa MOHOKYJALTYpe Kaprodeias H 4YepHoro
napa. OcobGenno 0OoJbliie pasjHYHA B 3aBHCHMOCTH OT
cnocoba orbopa ob6pasnoB OTMEUEHBI B COJEpHaHHH NOMI-
BIZKHEIX (popm (ocopa n Kanusi B BapHanTax ¢ €meroj-
HEIM NPHMEHEHHEM BLICOKHX HOPM MHHCpaJblibiX yaobpe-
HHII Ha Kaptodede, a Takke Ha THMO(eeBKe JAYyropoil B
ONbITe C TEMIOBHIMH MeaHopauusmu (Buecenne 400 m¥/ra
Ha (oHe yaoOpenuit u noausa). llpuseaeniivie B crarbe
pesyibTarThl HCCACAOBAHHH NOATBEPMAAIT HEOOGXOANMOCTD
paspaboTKH YHH(MHIUHPOBAHHBIX (A5 OTAENbLHBIX PErHOHOB,
THAOB MOYB H T. 0.) METOJAOB NOJEBLIX HceaegoBaHHE (B
YACTHOCTH, METOJHKH oTr6opa o0pa3uoB B MNOJEBLIX ONbl-
Tax) Ha MeJHOPHPYEMBIX NOYBaX H HX CTpororo cobJioje-
HHA HA NPOTSKEHHH BCEro 3KCMEPHMEHTa — 0T  3aK/Ja/IKH
ONBITa JI0 ero 3akpouiTua. [Ipumenenne eauibx METoN0B MO-
JEBbIX 1 JadopaToOpHBLIX HCCJACAOBAHHIT BCEMH YUpEXKACHHA-
MH H COHCNOJHHTEJAMH MO OTAEJAbHLIM npobjeMaMm MOBbI-
CHT TEOPEeTHUCCKOC H MPAKTHYECKOE 3HAYeHHe 3THX Heceae-
JOBAHHH H YCKODHT HX BHEJAPECHHE B MPOH3IBOICTBO,
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YIK 631.445.14:631.42:631.6

HEKOTOPBIE OCOEEHHOCTHU METOJLUKH
MOJIEBBIX U KAMEPAJILHbBIX UCCJEJTOBAHUM
TOP®AHbIX MOYB B LEJIIX MEJIUOPALLUHU
U CEJIbBCKOXO3MCTBEHHOIO OCBOEHHHA

H. H. CKPBIHHHKOBA, aokrtop reorpadH4Yeckux Hayk
ITousennotd uneruryr um. B, B. [Hokywaesa

TopdsaHsle NMOYBLEl ¢ NMOBBLILWEHHOH MHHEpaJH3aUHeH 3a-
HHMAIOT ONpejeseHHOe NojoxeHue B peabede u obpaasy-
I0T ONpeleseHHYI0 CTPYKTYPY MNouYBeHHOro nokposa. OHu
pacnpocTpanenbl B AOJHHAX pPeYHbIX NPHTOKOB KPYIHDIX
pek, pacusensouux Cpeanepycckyio n Cwmonencrko-Moc-
KOBCKYIO BO3BbllleHHocTtH (fxpoma, Ilexopka, J[lyOHa,
Hepycca u ap.) c¢ 3artopdoBaHHbiMH  JApeSHEeNOHMEHHBLIMH
treppacami. Baoab coBpemeniibiXx pycn MPOXOAHT M0J0ca
HJAOBATO-TOP(PAHLIX [OYB, COJEPIKALHX B BEePXHHX TIOpPH-
soHTax Gosee 50 Y MuHEpaAbHLIX BElLECTB, NMPEHMYLLECT-
BeHHo Si0;, AlO; u Fe,Os;. Pacnpoctpancune sTHx MouB
CBA3AaHO C MNEPHOAHYECKMM OBIILIM 3acoJiCHHEM B NEPHONL
BeceHHero pasjHBa pek. B ueHTpanbHoil wacTH JOJHH pac-
npocTpaHensl 00BYHO NeperHoiHo-Topdsanble IKENEIHCTHIC
NOYBH, a B NMPHUTEPPacHOi — NMeperHonHo-TopPaubie Kede-
3HcTO-KapbonaTtusie. B paciuupennsx ydacTkax AOJHI TOP-
(bAHBle MOYBH C NOBBHILIEHHBLIM COJlep:XaHHeM MHHepaJbHbBIX
JIEMEHTOB 3aHHMAIOT nepudepHiinbie y4acTKH, a 1LEHTpaJib-
Hele OOBIYHO 3aHATHI HOPMAJABLHO-30JBHLEIMH  TOP(MAHBIMH
nouBamu. Ilepernoiino-topdsinbie MxKesesncTole H Keae3Hc-
TO-KapOOHaTHLIE TOp(AHEIE HH3HHHBIE NOYBLL pacnpocTpa-
HeHbl TaKXKe B O3CPHHIX KOTJIOBHIAX CPeJH MOpeHHbIX XO0J-
MOB (Hanpumep, OonoTHell MacchnB KosaankoBHUbL B CMo-
JeHCKoit obaactH, 3abo/ioueHHble yuacTkH ozepa lanuu #
ap.) [1]. B obmHpHBIX NMOJECCKHX HH3MCHHOCTAX Teper-
HOHHO-TOp(ANBIE KeJe3uCcThle H MKede3ucro-KapoonaTHble
MNOUBEl OOBIYHO BCTPEYAIOT B KPaeBblXx HacTaAX OOJO0THHIX
MAaCCHBOB, MPUJEramlux K BO3BHIUIEHHHIM paBHHHAM HJIH
ocTaHuam ¢ OJM3KHMH BBIXOJaMH KOPEHHHIX mnopoa. B
HeHTPaJbHBEIX 00/aCTAX I0XKHOTACKHOH 30HE eBPONEHCKOH
tacTH PCOCP nusuuubie TopdsAanbe NOYBL ¢ MOBLIILEHHBIM
coJepKanHeM MHHePaJbHbIX BEUECTB 3aHHMAIOT CBHILLIE
50 % reppuropun HuaHuHBX Oonor. Heobxoaumo Bbije-
JeHye MacCHBOB 3THX MOYB HA KpynuomacwiTabHLIX Mmoy-
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peHHO-MEJHOPATHBHBEIX KapTraxX, TaK KakKk OHH OTJHYaloTCA
or TopdAHBIX NOYB € HOPMAaJILHOH 30JIbHOCTBIO HE TOJLKO
no XHMHYECKOMY COCTaBY, HO H MO HEKOTOPHLIM (PHIHUECKHM
n pojano-Gusnueckum cpoiicteam, Oun obnajalotT ayduwel
OCTPYKTYPEHHOCTBIO BEPXHHX TOPH3OHTOB, JyHlUed  BOAO-
NPOHUILAEMOCTbIO M HECKOJAbKO MeHblefi BJAaroeMKOCTBIO.
70 BBIACJEHHEC MOXKET AaTh YeTKoe npejacraBjieHHe o0
yyacTKax, IJIC BO3MOXKIO OXeJe3HeHHe, JipeH B mpoiecce
MEJHOPATHBHOIO OCBOCHHS TMOYB. E}T{:- BaXXHO M C TOUYKH
3PCHHH NJaaHHpPpOBaHHA CeJIbCKOXO3SHCTBEHHOI'O HCIIOJ B30~
Banus stux nous. Hanpumep, Ha yuacTkax ¢ HJ0OBATO-TOP-
‘(bAHBIMH MOYBAMH MOXKHO 0€3 OMAacHOCTH YXYALICHHS (H-
3HUECKHX M BOXHO-(H3UYECKHX CBOHCTB IIAHHPOBATh
YCTPOHCTBO MHOTOJETHHX KYJbTYPHBIX macTOHIL, a BhINAac
CKOTa Ha NeperHoiHo-TOP(MAHLIX KEJNEe3HCTHIX H IKeJe30-
Kap6oHATHLIX NOYBAX ¢ HOPMAaJblOH 30JBHOCTBIO NPHBOJAHT
K yXYAUWEHHO (HIHYCCKHX H BOAHO-(PH3HYECKHX CBOHCTB
BTOPDHYHOMY 3aKouKapHBaHHIO Tepputopunm H ap. Pasany-
Ha H 3(Q(EKTHBHOCTL BHOCHMBLIX B 3TH NOYBH YI0OpeHHH.
OsKese3HeHHBIE NeperHoiHo-TopgAnble noussl o0JajamT
CnoCcODHOCTBI0O K AHHOHHOMY MNOIVIOIIEHHI0  (COpOHpPYIOT
NOj,, Cl; obpasyior ¢ ¢dochopoM BHOCHMBIX YAODpeHHH
TPYAHOAOCTYNHLIE [Jif CEJAbBCKOXO3SHCTBEHHBLIX KYJbTYP
JKeJe300praHiyeckHe KOMIUJIEKCH W Ap.). BHOCHTE MHHe-
paibHble 100aBKH B NeperHoiiHo-topdgsaHble NOUBLI ¢ BhHICO-
KHM cojepyKaHHeM MuHepaiabHbiX Bemiects (30...40 % w
6osee) He HYKHO, TaK KakK 3TO MOXET OTPHUATENLHO MO-
BJAHATL Ha CBOHCTBA NOYB, HANpPHMEp CHH3HTBL BJaroobec-
NeYyeHHOCTh.

B Hacrosiiiee Bpemsa Ha KpynHoMacmTaOHBIX NOYBEHHO-
MEJHOPATHBHBEIX KapTax BbIAEIAIOT KOHTYPLl JIHIIb THIOB
H IOATHIIOB HH3HHHBIX TOphaAnbX nous. [Ipeanaraemoe BbI-
JIelleHHe pOJOB MOYB HECKOJBKO VYCJIOMXKHJeT NOYBEHHYIO
cbeMKy. OaHako mnoJsiyueHHas IHPH 3TOM JIONOJHHTEJbHAS
HH(pOpMalLHA O MOYBEHHOM MOKPOBE HACTOJBKO BaxKHa AJf
BHIBOJIOB O crnocobax MEJIHOPATHBHOrO OCBOeHHsI TOP(pAHBIX
NOUB, YTO 3TO BbIAEJECHHE AOJKHO ObiTh 00s13aTENbHBIM NPH
MOYBEHHO-MEJIHOPATHBHEIX HccaeaoBanuax. OcHoBol  anad
BHIABJCHHA KOHTYPOB PasjHUYHBLIX POJOB TOP(PAHLIX MNOUB
CAY2KaT Kak mopdonornueckue npusHaki (UBeT BEPXHHX
TOPH3OHTOB MNOYB, HaJHYHe BCKHNaHHA, KapOOHATHBIX H
MENIE3UCTRIX BKJOYEHHWIT W mJjeHo4yeKk B npoduie noys, no-
JIEBBIE OMNpejeNieHHsl 3aKHCHOMO H OKHCHOro »eqaesa), Tak
H mnpocreHiune JjgabopaTopHble HcchenoBaHus (onpejeeH-
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Hble YHCaAA 30JBHLIX 3JeMEHTOB, LBeT 3046l H Ap.). KpoMme
TOTO, aHAJH3 CTPYKTYPbl NOYBEHHOIO NOKpPoBa TOPGAHBIX
MacCHBOB, JaauiawadrHo-reorpaduuecKnil alaans HX MNoJo-
JKEHHS MOryT TaKke YKasaTh Ha HaJHuMe B MNOYBCHHOM
MOKPOBe TOPPAHBIX MACCHBOB C MOBBIUICHHLIM COACPIKaHH-
eM. MHHepaJLHBIX 3JeMenton. Moo TakKe HCNoOJbL30O-
BATh JaHHLIE O 30JALHOCTH TOP(PAHBIX DOJOT (POHAOBEX H
onyOGJHKOBaHHBIX ~ MaTepHasoB Tpecrta «l'coaropdpas-
BeAKa».

[Iprn nousBcHHO-MENHOPATHBHBIX INOJEBBIX HCCAELOBAHH-
X, B UeJSX PEKOHCTPYKUHH MeAHOPAaTHBHBIX CHCTEM HJIH
A5l TpoBeleHHs HabJIOJeHHH 33 pPeXHUMaMH BJAaXKHOCTH,
TeEMNEPATYPhl H THTATEJbHbIX BelleCTB B TOP(PAHBIX cTa-
ponaxoTHLIX NMouBax, ocoO0eHHO BaXKHO THIATENLHOE MOpdo-
JOrHUEeCKoe u3ydenue nousenHoro npoguas. [lpoduns ue-
JHHHLIX HH3HHHBIX OOJOTHBIX MOYB, KaK NpPaBHJO, HE HMe-
€T YeTKO BLIPa*KEeHHEIX TOpH30HTOBR. HMcKiouenue — anib
BePXHHH KopHueoOHTAeMblil TOPHIOHT MOMKHOTAECKHOH NOMI-
30HbI, HOCSIHH B psijle cjayuaes NeperHofiHblit Xapakrep,
0COOEHHO NpPH NEPHOAHYECKOM ECTECTBCHHOM YMEHbIICHHH
00BOAHEHHOCTH OONOTHBIX MaccHBOB. [lpu nogessix Mopho-
JOrHYECKHX HCCJIeJ0BalHsAX OTMeUaloT Takxe OoTanHuecKHil
cocraB Topda u ero cmeny no npoduaio, cTeneHb pPasio-
HKEHHs, COXPAHHOCTH PACTHTEJBLHLIX OCTATKOB, BJAMHOCTB,
MJOTHOCThL, HaJIHUHe 3aHJEHHOCTH, TyMH(UHUHPOBAHHOCTH
OTJEJbHBIX CNICEB, BKJIOUEHHS HOBOOOpaszoBaHuil (OKHCHBIE,
3aKHCHBIC COeJAMHCHHS 2Keje3a, wmapraHua, kKapOowaTa
Kajdblusa H Ap.). OOs3aTesbHa XapaKTepPHCTHKA NOPOJALI
(MCXaHHYECKHH COCTaB, CTENCHb OTJEeHHS, HaJHYHe HJIH
OTCYTCTBHE KOHTAKTHOIO IOPH30HTA € BHIIeJEXKAIHM TOp-
(GAHBIM cJI0eM), NOACTHIAIONIEH OpraHHyecKHe TopH3OHTHL.
[Ipn 3abosiauHBanuK CYXO0J0J0B 00JblIOe HAYYHOE 3HAYe-
HHE MPEACTaBJSACT ONHcaHHe NnorpebCHHBLIX MOJA opraHHYec-
KHMH CJNOAMH MHHepaJbHbIX HcKonaembpix nouys. [lpu BbI-
JAeJeHIH KOHTYPOB GOJOTHLIX MOYB HEeoOXOJHMO ONHCHIBATD
PacTHTEJNLHOCTE, dopMbl pedbeda u MUKpopeabeda, cre-
nenb ODBOJHEHHOCTH MAaccHBAa WJAH €ro uacTei, Xxapakrep
reoJIorHYecKoro H reoMop(oaoriieckoro CTpPOCHHs, PacTH-
TEJABHLIH MOKPOB OKPYMKAIOIEH TEPPHTOPHH.

B npouecce ceibCKOXO35HCTBEHHOIO OCBOEHHSI NPOPYHIBL
TOP(PSIHBIX TOYB pacuJeHsieTCs Ha JBa UYHCTO [MOYBEHHBIX
OpPraHH4YecKHX IOPH3OHTA: NMAXOTHBIH, He HMeUHil 3ameT-
HEIX OCTATKOB OOJIOTHON PAacTHTENBHOCTH, OCTPYVKTYPEHHBIH,
0cO0eHHO MOJ NMOCeBAMH MHOTOJETHHX TpPaB, H MNOAMNAXOT-
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HBl, COXPaHAIOIHA BHEHHI 00AHK 6oaotHoii mouBwl, B
pesyjbTaTe JUIHTETLHOTO OCBOEHHS NPH ray0oKoM ocylie-
i (VI'B mipke 100...120 eM) B psige cayuaen  Mex Ly
naxoTHbLIM H NOANAXOTHBIM ropuzonTamu obGpasyerca ne-
pexoanslii, [ Hero XapakTepibl nopwlUeHHAsT [JIOTHOCTD
CJIOKeH s, 3HAUYHTeIbHAag TYMHQUUHPOBAHNOCTb, OXKeJe3-
HEHHOCTb, HHOIJA NOHHKEHHLIH Ko3(duunent ¢GuaAbTpa-
uuH. Hajg HuM B Becennuit nepHoj] 3ajaepiKHBAETCsi BEpXo-
pojka., IlosTomy Tmiareablpie MOpP(OJOrHUCCKHE HCCIE10-
BaHHS TOYBEHHBIX NMPOQHACH C BHIABACHHEM CTPOCHHH lie
TOJBKO UEJAHHHBIX OOJOTHBIX, HO H TOP(PAHEIX NaXOTHLIX
0YB OY€HbL BaXKHH.

B orsinue or GoJbUIHHCTBA MHHepaabHbix nous Heuep-
HO3EMHOH 30HB (A€pHOBO-NMOA30JHCTHIE, MNOA30OJHCTBIE H
Ap.) PH3NKO-XHMHYECKOe cocTOsiHHe GOJOTHBLIX NOYB 3aBH-
CHT OT HX BJaaKHocTH. Onm cnocobusl cuabHo Habyxarth
NpH nepeysBjayKHEHHH MW Pe3Ko cokpalath o0beM npu
HHTEHCHBHOM HccyweHHH. IIpH HX cHabHOM BBICYLIHBaHNH
NPOHCXOAUT HeoOpaTHMas KoaryJasilHsl OpraHHYecKHX KoJl-
gouaos. llpn sToM nameHsercs uenblil pAA GHIHKO-XHMH-
YeCKHX M (H3HYECKHX CBOMCTB mouB (MOrJOTHTEJLHAS 1
BOJOYACPAHBAOWAA CHOCOOHOCTb, OKHCJAEHHE 3aKHCHLIX
COCHHEHHH JKese3a, mapranua u ap.). Ilostomy uccaeno-
BaHHs COCTaBa MOYBEHHLIX PacTBOPOB MNOTJIOHMEHHBIX OCIHO-
BaHHH, NOTVIOTHTENbHOH cnocobuoctn pH nousennbix cyc-
NeH3HH, ONpejeseHHe BJAXKHOCTH 3aBfAAAaHHA, BOJHLIE Bbi-
THXKH HEOOXOJHMO NPOBOAHTL NPH €CTECTBEHHOI BJaX-
HoctH. B oTaHuMe OT MHHepasbHEIX TOUB B HaGyxalowix
TOPPSAHBIX COOTHOMICHHE MOYBBl M PACTBOPA NPH aHAAH3IX
C YHeTOM cofepiKaueics BJAarH A0MKHO OuTh Ooablic,
[lpu onpesnenennn norIOTHTENbLHON CNOCOGHOCTH  BOHBIX
BBITSXKEK OHO pasho 1:20, 1:25 u ap.

Bo n3bexanne OKHCJCHHSI 3aKHCHBIX COCHHHEHHIl Heod-
X0aHMO Opath oGpasupl TopdsiHbiX nouys Ges mHapyureHis
CJHOXKeHusl: napaHHHEPOBATL MWJIH TIOMELIATHL B NOJHITHJIC-
HoBple Mewouku. B mabopartopun HeoGX0AMMO XpaHHTH
HCCACayeMble o0pa3ubl B XOJOAHABHHKE MPH TeMmepartype,
OAH3KO K TemnepaType NOYB B MOJE HAH HCCKOJNLKO Hi-
#Ke. B cBA3H ¢ HEOOXOJHMOCTBHIO BbIAETCHHS panos Topds-
HBIX TIOYB, PasiMY4YaloUIHXCH KAa4YeCTBEHHBIM H KOJHYCCTBEH-
HLIM COJl€pJKaHHEM MHHEPAJbHBIX 3JEMEHTOB H TPYIHOCTLIO
HX TNOJIEBOMH AHArHOCTHKH, HEOOXOAHMO VI OCHOBHBIX Pa3-
PE30B NPOBOAHTL XOTA OBl COKpalleHHBII aHAJH3 cocTaBa
Si02, Fe, Al u ap., a a9 npeAnoJOHHTENILHO 3acOJIEH-
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HBIX — H XMMHYECKHI aHa/lH3 BOAHBIX BHITSKEK. Kak mpa-
BHJIO, HH3HHHBIC TOP(sHBIE MOYBH COAEPIKAT MaJO KaJHd
H gochopa, ¥ HX onpejeneHHe BO BCEX ONOPHBLIX paspesax
He obOf3aTenbHo, B cayuae xenesncThx Top(psiHHKOB Ke-
JIATCJIBHO ONpeeaTh H BaJoBOH (Qocop, TaK Kak liepe-
KO B TOpH30oHTaX, 0DorallenHbiX KeJje30M, MOBLILICHO H €ro

cojepxkanue. B TopdhsiHbIX mouBax, JJHTENbHO HCMOJMb3ye-

MBIX B CCJLCKOM KGBHﬁCTEE, BO3MOZKHO HaKonjenue H30bI-
TOUYHOI0 KOJHYECTBa OOMEHHBIX KaJufd H XJlopa, BLI3LIBalO-

mHx xJaopo3 Kaprodeas. [TostoMy B 9TOM cayudae HX on-

PEACJICHHE HeoOX0AHMO.

B nocneanue aecsatugerHs Ooabllioe BHHMaHHe NpHBAE-

KaeT OHOJIOrHYecKasi aKTHBHOCTL MOYB {CG,EI,E]]H{E.HHE MHK-

poopranusMos, (epMenTaTHBHAsA aKTHBHOCTb H 1p.). C Heif

CBfi3aHbl CKopocTh cpaboTkH Top(a, obecneyeHHOCTh IOJ-
BHXKHBIMH COEJMHEHHSIMH a30Ta H Ap. Pajg uceaenoBartenen

[3] mpeanoxuan pasnuyaTh NOTeHUHAAbHYyl0 (o6ulyio) H
AKTYaJbHYI0 (HpHPOAHYI0) OMOJOrHUECKYI0 AKTHBHOCTb,

Onpegenenie o0umero coaepKaHusi MHKPOOPTaHH3MOB HIH
(hepMeHTATHBHON AKTHBHOCTH, NpOBOANMOe B JabopaTopHH

NPH ONTHMAJbHBIX YCJIOBHAX TeMneparypbl H BJaXKHOCTH
H HepeiKO ONTHMaJIbLHOM COJEpXKaHMH OCHOBHBIX 3JIEMEH-

TOB ITHTAHHH {METD,D,]:-] NNoccBa Ha IIHTATEJ/bHLIC C[}E,ILH),

JlAJIEKO HEe OTPaXaeT NPHPOJAHLIE YCJOBHS JH3HEAEHATEebs
HOCTH MHKDPOOPTaHH3MOB. DTO MOJOXKeHHe ocobenHo BaX-
HO YUHTBEIBATH NPH H3YYeHHH OHONOrHYeCKOH aKTHBHOCTH -
MOYB B IKCTPEMa/bHBIX YCJAOBHSIX OCEHHE-3HMHE-BECEHHHX
NepHoaOB ¢ HH3KOH TeMmnepaTypoil NMoOYB BO BCeX MpPHPOA-
HBIX 30HaX, a TakKXe JIETHHX IEePHOAOB B YCJOBHSAX XO-
JIOJHBIX TOYB TYHAPBI, CEBEPHOH H CpejHeH TaurH, rje Hx
TeMNepaTypa ja:xe B IepHOJ BEereTalHH jpaleka OT ONTH-
MaJabHOH. llosToMy Hapsay ¢ onpeieneHHEM IOTEGHLHANb-
HOH OHOJIOTHYECKOH aKTHBHOCTH HeoOXOAHMMO LIHpe NPOBO-
JHTL H3yYeHHe aKTyanbHOH (NPHPOAHOI) AKTHBHOCTH H

paspabarbiBaTh KOJHYECTBEHHbBIE METOJIbl €€ ONpejleleHHsl.
B nacrosuee spems E. H. Muwycrunsim, A. H. Ilerpo-

Boi, M. C. Boctposom paspaboTanbl KauyecTBeHibie H KO-
JIHYECTBEHHHIE METO/Bl ONpejlefleHHs Takoil OHOJNOrHYeCKOod
AKTHBHOCTH No4YB. B ocBoeHHBIX TOp(MAHBLIX nMouBax rayou-

Ha, HHTEHCHBHOCTh H JIHHAMHKA NPHPOJHOH OHOJOrHYECKOH
AKTHBHOCTH XOpPOWIO BBIABJASIOTCHA MO JIaHHBIM, HCCJEAOBa-
HHIT MeToaOM annaukauui, npegjoxennsiM E. H. Muwye-
THHBIM, A. H. IleTtpoBoii u np.
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[lioTHOCTH CJAOXKEHHA TOP(MAHBIX [MOYB Pa3JHYHA TIO
npoduaio. OcobeHHO PA3NHYHBL MO TJIOTHOCTH CJOXKEHHS
FOPH3OHTL POJIOB NMOYB C MOBBIUIEHHBIM COACPIKAHHEM MH-
HepajbHblX BellecTs. [1MOTHOCTL COKEHHA MHHEpaJIbHbIX
nMouB B O...8 pas3 Bhle, uYeM TopdhaAnbx. B npolecce
CeJIbCKOXO3AHCTBEHHOT'0 OCBOEHHH IJIOTHOCThL CJOMKEeHHH
MOYB BepPXHHX TOPH30HTOB 3HAUHTENbHO Bo3pacTaeT (B
2...25 pasa). Ilostomy Bce cpaBHeHHsI copep:Kanusi Ba-
JOBHIX H MNOJABHXHBIX MHHEPAJbHBIX H OPraHHYECKHX Be-
IECTB B Pas3JHYHBIX TOPPAHBIX M MHHEPAJBHBHIX NOYBAX
HEOOXOAHMO JleflaTh C YYeTOM IUIOTHOCTH HX  CJIOMKCHHA
[4]. Ilpn n3yueHHH H3MeHEHHS COMAEPIKaHHA BellleCTBEHHO-
ro COCTaBa MoYB [0 Mepe CeNbCKOXO3AHCTBEHHOTD HCMOJb-
30BaHnA HeoOXOJHMO YYHTBIBATL H3MEHEHHe [JIOTHOCTH
CJ0XEeHHsA 3a TOT Ke nepuoj. OOecneveHHOCTh NMHTATEJb-
HBIMH BellleCTBAaMH HeOoOX0JAHMO TaKie BLIpazKaTbh B 3ana-
Cax HX B NaxOTHOM KOPHeoOHTaeMOM CJIO€ WIH 1O MOYBEH-
HBIM FOPH30OHTAM Ha OnpeAejieHHyio niaoiajas (M2 wam ra).
Tak kax npu pasnoil MIOTHOCTH CJOMKEHHS, 3aBHCAllel B
NEepPBYI0 Ouepejib, OT COOTHOINCHHA MHHEPaJIbHLIX H Oprani-
HECKHX BELIECTB, Jla)<e NMPH OAHOM H TOM K€ NPOUEHTHOM
COIEPIKAHNH TOTO MJIH MHOIO BENLECTBA, 3aMachkl HX Ha TekK-
Tap pasyiHdHLL.

llostomy, yuHTBHIBas H3IMEHEHHE BJATOEMKOCTH MOYB
(mosHas ¥ HaHMEHbLIAs) B NPOIECCe CEMBCKOXO3SHCTBEH-
HOTO OCBOCHHfA, aBTOP cCYHTaeT, 4YTO Haubojaee NpPaBHIABLHO
CpaBHHBATL H3MEHEHHE Bjarocogep:KaHus TophAHLIX NOYB
O ce3oHaM W rojam Noj BJIHAHHEM Pas/HYHBIX THAPO- H
drPOTEXHHYECKHX MEPONpHATHH — B npoueHtax ot obbema
HJIH B 3amacax BJlarH, HO He B NPOUEHTaX OT NOJHOH MJIH
HaUMEHbIIeH BJ1arOeMKOCTH,

YKASATE/JIb TUTEPATYPbD}

. Mafinmycos Jd. @. O6 ocobemmocTsix remesnca M CROMHCTR
(1048 O3epHBIX HH3HH CMoJeHckoit oGnactn. — Ilousosesenne, 1972, No 6
c. 18...21. 2. Munaepa I'. M. OnWT HCNOAB30BAHIS METO/a anmnaH-
Kaunif 147 onpejejeHns GHOJOTHYECKON AKTHBHOCTH nous. — [lousoge-
Aenne, 1974, No 3, c. 68...72. 3. Hannexompa H H. Aspobuoe
PA3JIOJKEHHEe UeNN0J036 MHKPOOPraHM3MAMH B noupax 3anannoii Cu-
Oupn. — Hosocubupex. Hayka, 1974, c. 21...123. 4. CKPHHHHEKO-
Ba M. H. Metoan pacieta amaquTuueckux AauMWX ¢ yueTom (u3i-

'Jﬂﬂ.;'.lﬁx (%r;nﬁ-:m nouB  (Meroguueckne  pexomengauun). — M., 1979
C, e g g
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YIK 631.6.

METOJIHKA MOCTAHOBKH OIBITOB
C YAOBPEHHAMH HA MEJIHOPUPYEMBIX

SEMJISAX

B. M. JIABPHYMEHKO, kauannat GHONOrHUECKHX HAVK

Mocroackuid opdena Tpydosozo Kpactozo Jnamernu
2udpOMEAOPATUBHBIL UNCTUTYT

Oano M3 Ba)KHEHWIHX YCJAOBHIT NMOJYUYEHHS rapaHTHPO-
BAHHOH, 3KOHOMHUECKN uenaecoobpasnoil  YpoxanHOCTH
CeJILCKOXO3SHCTBEHHBIX  KYJAbTYp — cHcTemMa  yaoOpenui,
YYHTHIBAIOIlasA ecTecTBeHHoe mjoaopoane mous, OHOJOrH-
YeCKHEe OCOOCHHOCTH BLIpallHBaCMBIX PaCTCHHI.

Bce cyumiectByiouiHe MeTO/Abl onpejeaeHis norpeGHocTH
pacrenuii B nutauun u yaodpenun Jnbo HEAOCTATOUHO HH-
(popMaTHBHEL, JHOO 4pe3BBIYAHO TPOMO3JAKH H2-3a 00/1b-
HIoro Yyucjaa Ba [HIB!!'I"UH OIBITA.

[lpeanaraemasn MeToaHKa ocHOBalla Ha SBJCHHH  KOH-
CTAHTHOCTH COOTHOWICHHIT 3JeMeHTOB MHHepaJbLHOro MHTa-
HHA, MOrJOulaeMBIX AAHHBIM BHJIOM pacTCHHH B ajanTHpoO-
BaHHBIX AJ1 POCTa M Pa3BHTHA VCJIOBHAX, 3TO HACJEACT-
BEHHBI MPH3HAK PacTHTEJLHOro opraHuaMa (BHAOBLIE Te-
Hotunuueckue coorHowenns — BI'C). Pacemorpum  ux
3aBHCHMOCTbL OT paszjanuyubix (GaxkTopos BUHEIWIHER  Cpebl,
NPHHATOH arpoTexnnku v ap.

CooTHOLIEHHS MEXKAY 3JeMeHTAMH NUTaHHd PAaCCUHTbI-
Baan no dgopmyne N+P+K wan N4P,0;+K,0=100
(Kak naHBLl 3JeMeHTHl Y aBTOPOB HeCJeA0BaHuii). JTH 1aH-
Hble 3aTeM MNpPeAcTapAsAH B BHAC BapHAUHOHHLIX PAIOB, B
KOTOPBIX AJA Ka)J0ro 3JeMeHTa HaxXo/Han cpeaHeapudme-
THYECKOe 3Hauenne Mg, cpeanee KBajpaTHUCCKOE OTKJO-

neune o="7, =2/ n—1; owWHOKY cpeaneapuMeTHICCKOTO M=

=g/fn, rae n—uHCJa0 YWICHOB B BapHAUHOHHOM pPSAY;
Koappuunenr Bapuaunn Cv=1000/M., (%); nokasarenn
TouHocTH ocpeanenns p=Cuv/¥n (%).

Bausuue reorpadHyecKHX M NOYBEHHO-KAHMATHYECKHX
(aKTOpoOB Ha COOTHOLIEeHHe 3JeMeHTOoB nurtauusa. Pacuerh,
Boinofnenusle B IlpoGaemuoii aaboparopun  no wuecaeno-
BaHHAM MUTaHUA BuHorpaaHoit aosel B 1965... 1978 rr,,
npopejienusiM B pasauiubix sonax CCCP, a rakixke B Ha-
poanoii Pecnybauke Doarapuu, panu cpeariee us 233 co-
orvowennii N:P: K=73,5-0,61:5940,11:20,64+090 c
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Cv u p no asory — 12,69 u 0,83 %; dochopy — 28,68 wu
1,68 9%: xanuio — 40,77 u 4,37 %. Cootnollenne sjaemeH-
TOB NHTAHHA, MOrJOLlaeMBIX BHHOrpaaHoil J030H B pa3jny-
HBIX reorpau4yecKHX 30Hax, NPaKTHYeCKH OAHHAKOBO.
PeayabTaTe ONBITOB € 03HMOH MNIUEHHIEH, BHIpalllBae-
MOil Ha mATH THNAX NMOYB (AEpPHOBO-NOJA30JHCTLIC H Cepbic
JeCHbIe, THMHYHLIC H IOMKHBIE YepHO3eMbl, TeMHO-KallTaHo-
BbI€ [OYBEI Pas3JHYHOH CTENEeHH ODEecne4YeHHOCTH 3JeMeHTa-
MH MHHEpaJbHOro MHTaHHA), NpejcTaBljiedsl B Tadauue l.

1. OGwee conepranne nNHUTATENLHBIX BCILECTB B JIHCTHAX O3NMOIL
MUUeHKIbI HA PasHbBIX THNAX NOYB

Tigl;::“: B = Eunep:-r-:at:u:ﬁ B :iﬂun 5 i
=] CYXOD DELIeCT QOTIOmIenn
“g::-:f:"ﬂt_ unnT;":fi' f E g {cpgmtlm AHaYeHHR)
MEHT AMi yaolpe- = a
IIHHEP!.-;II:-: HHERX > E E’
H-':J:ﬂut E‘E E N P K N P K
| Ouenn 1 2,60 0,260 1,88 553 5,4 39,3
Ouenb CHJIb- 25 2 2,15 0,185 1,38 57,9 5,0 37.1
HH3Kas  Had 3 1,70 0,128 1,00 60,8 4,4 34,8
11 Cuasnas 1 2,90 0,286 2,08 55,1 5.4 39,5
Huskan 40 2 2,42 0,208 1,54 58,1 5,0 36,9
3 1,95 0,145 1,16 59,9 4,5 35,6
111 Cpeauas 40... 1 3,74 0,346 2,60 55,9 5,2 38,9
Cpeausns 70 2 3,10 0,260 2,05 57,3 4,8 37,9
3 2,46 0,195 2,62 57,5 4,6 37,9
AV CnaGan 70... 1 4,55 0,409 3,15 56,2 5,0 38,8
Humxe 0() 2 3,66 0,312 2,55 56,1 4,8 39,1
OnNTH- 3 2,9 0,200 2,16 5.6 4,7 40,7
MaJb-
HOT
Vv IloTped- 1 5,20 0,470 3,84 54,7 4.9 40,4
Onri- HOCTH 100 2 4,20 0,370 3,00 54,9 4,8 40,3
E:-’Ih' HET 3 3,30 0,310 2,60 53,1 5,0 41,9
7
VI Hs6urou- 100 1 5,50 0,495 4,20 53,9 4,9 41,2
Brune HOEe NH- H 2 4,50 0,395 3,40 54,2 4.8 41,0
ONnTH- Taume wMenmee 3 3,50 0,338 2,75 53,2 5,1 41,7
MaJb-
HOH

Ananus TabGaHlbl NOKa3BBaeT, YTO pasiuMuyHas CTeneHb
ODECNeYeHHOCTH MOYBLl JACMEHTAMH MHHEPAaJbHOTO MNHTA-
HHS CYIIECTBCHIIO CKa3anach HAa HX MPOLCHTHOM cojeprKa-
HUH B pactennsix. Xora orGop o0pasuosB NPoOBOJAHAH 10O
TpeM (asam pocta H pasBuTHA pacTeHHit — Kyllenue, TpyO-
KOBaHue, uBerc¢HHe, TakKiKe CVILECTBCHHO pasanyaroliuMcHd
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NPOUEHTHHIM COAEpIKaHHEM 3JEeMEHTOB MUTAHHA, MOXHO
BHIBECTH  CpeJHee JUIS BCeX ONLITOB  COOTHOLIEHHG
N:P:K=56,04+0,51:494+0,06:39,1 4048 ¢ Cv u p‘-
nmo asory—3,88 u 092 %; dochopy —551 u 1,30 %,
 KaJTHIo — 5,22 1 1,23 9. b

CooTHoleHHe 3JIEMEHTOB NMHTAHHA W BO3PACT pPaCTeHMM,
C BozpacToM B MKH3HH PacCTeHHiT NPOHCXOAAT CYIIeCTBeH~
Hble (PH3HOJOTHUECKHEe H3MEHEeHHs. Y JpeBecHBIX Tmajaer
(poTOCHHTETHYECKAs AKTHBHOCThL, CHH}KaeTcs oOulHil ypo 'f
BeHbh OOMEHa BellecTB, NMpeKpaulaeTcs NpHPOCT MO BHCOTE.
B To ke BpeMs COOTHOIIEHHE NOTJOIIAEMBIX 3JEMEHTOB
MUTAHHA OCTAETCH MOCTOSHHBIM,

CyMMapHBIii BHIHOC 3JIEMEHTOB THTaHHA A6J0HAMH pas-.
JHUHBEIX coproB 1-, 2-, 10-, 11- u 30-nernero Bospacra,
BHIPANHBAeMBIX NIPH cnea}?mumx flosax yioOpeHHii: HaBO3
20 u 40 1/ra; NeoPgoKso; NeoP30Kso; N3oPaoKao; NaoP3soKeo B
NigoP20K 20, KOnebascanoN —39...589, P,O;—11...197
H KoO—25...848 xr/ra u max cpe;mee uz 11 cm:mmme;'.
o N : P05 : K;O=47,84-1,65:13,84-0,36: 38,4+1,83 ¢
Cv w p no asory — 12,90 u 345 %, dhochopy — 9,76 H
2,61 Y%; kanuio— 17,84 u 4,77 9.

PesayapraThl HMCCHICA0BAHHH € Pa3sHOBO3PACTHBIMH 119."
peBbSAIMH CIHBH NpeiacTaBiaeHbl B Tabauue 2 1[2]. -'

2. Copepxanne aszora, docdopa M KaaHs B AHCTLAX
Pa3HOBO3PACTHLIX JEPEBLEB CJHBLI

Coaepmanne, % CooTHowEeHHE 0

Boapact nepesb- Hata g
es, JeT aHaAn3a N P.0. | K0 N PO, | K0

3 2,93 0,53 1,54 58,6 10,6 30,8

6 16.07.69. 3,0 0,51 1,27 62,8 10,7 26,98

g 2,91 0,5 1,26 61,9 11,2 26,38
Cumewmannbii 3
obpazen 2,91 0,50 1,40 60,5 10,4 29,1%
3 2.32 0,32 1,18 60,7 8,4 30,93

5 17.07.72. 2,51 0,37 1,06 63,7 9,4 26,9
g 2,36 0,30 1,15 61,9 7,9 30,29

Cuenrani bl

obpasei 2,52 0,33 1,62 57,7 7,5 34,68
5 3,24 0,38 1,53 62,9 7,4 29,TH

14 5.07.67 2,68 0,34 1,35 61,3 1,8 30,9%

5 3,40 0,33 1,65 63,2 6,1 30,7

9 5.07.71. 3,16 0,31 1,43 64,5 6,3 29,2
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HecMOTps HA TO 4TO HCCJICJAOBAHHA NPOBOAHAH B pas-
JHUYHBIE TOALL, JUIS BCEX BO3PACTOB JE€pPeBLEB CAHBHI MOXK-
HO BhiBeCTH cpeaHee cootHolneHHe N : P;Os: KoO=61,6+
0,58 : 8,740,501 : 29,74:0,66 ¢ Cv u p no asory — 3,28 u
095 %; dochopy —2046 u 591 %; xanmwo—7,74 u
2,23 %.

Copropbie 0COOEHHOCTH CEJbCKOXO3SIHCTBEHBIX KYJABLTYD
H COOTHOILUEHHSI morjoulaeMbix sjaementoB. Ha npoueccu
o6MecHa BELIECTB, pasMep ypoxas H KauecTBO ypoxkas
D0JAbLIOE BAHSAHHE OKA3LIBAIOT COPTOBLIe OCOOEHHOCTH KYJib-
TYPHI.

B paGore |[l] mokasano, uro orypubi coproB BsA3HH-
KoBcKHe M KjHHCKHe pasianuHOll NMOTeHUHaJIbHON NPOAYK-
THBHOCTH NpH NATH BapHaHTax ONLITOB ¢ YAOOpPeHHAMH
(0,14; 0,22; 0,30; 0,40; u 0,54 r/kr noussl) 3a OAHH MecHll
uMmeloT cpeanee cootHouedHe N : Po0Os: KoO=44 240,52 :
: 124-0,29 : 43,8-4-0,31 ¢ Cv u p no asory — 3,71 u 1,17 %:;
(ochopy — 7,68 u 2,39 Y%; kaanio —2,26 u 0,71 %. Xa-
PAKTEpPHO, YTO pasHHIla B YPOMXKaHHOCTH MeXAY KpaHHHMH
BapHaHTaMu Jas copra Basuukosckue (noreHuualbHO Me-
Hee NPOAYKTHBHOro) cocramjsja 2,7 pasa, a copra Kuun-
ckie (OoJiee MpOAYKTHBHOrO) — 4,3.

3. Bansume noasoes na coaepikanue asora, dochopa
H KaJHA B JHCTLAX NPHBOA

I Cozepwanme, % CooTHOWw enue
Moason
N P.0, | K.O N P.0, | K.0
Bencepra o6uviknosennan
Peuxaon zenennii 2,04 0,27 0,87 69,0 7.3 923.7
Knpre 2,67 0,30 0,92 68,6 7,7 23,7
Kepaean 2,69 0,35 0,8 69,5 9,0 21,5
[Ipynbka 2,4 0,29 0,8 68,5 7,8 23,7
Aarua 2,61 0,31 1,48 59,3 7.0 33,7
Anna llner 2,50 0,30 0,79 69,6 8,4 22,0
Anna Ulner
Penkaoa seaenwii 2,44 0,30 0,8 67,8 8,3 23,9
Kiipke 250 0,28 0,94 67,2 7,5 25,3
Kepnens 2,51 0,34 0,71 70,5 9,6 19,9
Tepn 2,60 0,30 0,78 70,7 8,1 21,2
Aanua 2,74 0,30 1,01 67,7 7.4 24,9
Anna liner 2,020 0,29 0,77 70,2 8,1 21,7
MupaGeas nancu 2,43 0,43 1,08 61,7 10,9 27.4

b
&



lpodosaxenue

Coaepmanue, % CootHOWmeHHe
[loaeoi
N PO, | KO N P.0, | KO
Paunnas cunas ,
Penkaon aeneni 2,58 038 1,48 58,1 8,6 33,38
Kupke 2,72 0,31 1,15 65,1 7.4 27.58
Hepaeiw 2,80 0,3 0,85 70,7 8,2 21,1%
Tepu 2,73 0,40 1,82 55,2 8,1 36,8
Anviua 2,73 0,34 1,15 64,7 8.0 27,38
[Tpynbka 2,63 0,34 0,80 69,8 9,0 21,2
MupabGear wancu 2,66 0,31 1,41 61,0 7,0 32,0 °
Penraod Aavrana :
Kupxe 2,79 03 1,49 60,5 7,2 32,3%
Hepaenn 2,58 0,38 1,17 62,5 9,2 25.3%
Tepu 2,74 0,34 1,08 65,9 8,2 25938
Aauna 2,8 037 1,62 58,8 7,7 33,598
MupaGear nancu 2,76 0,33 1,22 64,0 7,7 28,38
ITepcuxosas . '._
Kupke 2,80 03 1,9 5,7 6,6 3&7,708
Hepaens 2,8 0,4 1,73 58,2 6,9 34,9
Adniua 2,91 0,34 2,05 54,9 6.4 38,7
Auna Ulner 2,70 0,31 1,86 55,4 6,4 38,2
Beneepra urasvanckan :
Penkaon seaenmli 2,50 0,32 1,19 62,3 8,0 29,7
Kupke 2,33 0,30 1,17 61,3 7,9 308
Tepu 2,5% 030 1,00 65,4 7,7 26,9
Aauiya 2,43 0,31 1,44 38,1 7.4 34,5
lIpynska 2,50 0,30 1,15 63,3 7,6 29,1
Mupabeas naticu 2,3 041 1,21 59,2 10,3 20,5
Penkaoa aenenwi 2,36 027 0,8 67,8 7.8 24,4

OG6pabGotka mMaTepHaJIOB HCCJCAOBAHHIT, TPOBEACHHBIX C
HIECTLIO COPTAMH CJAHB, NMPHBHTHIX Ha 4...7 pasauyHbX
NOABOSIX, MOKasana OTCYTCTBHE BJAHSAHHA NOABOS HAa COOT-
HOUICHHE IJIEMEHTOB NHTAHHA B JHCTLAX NpHBOs. Jlas Bcex
IIECTH COPTOB, HE3aBHCHMO OT NOABOS, OHO MOMKET ObITh

ocpejteno (raba. 3) [2].

CpejiHee 77151 BCeX COPTOB _
N : P05 : K;O0=63,8-4+0,85:8,0+40,16:28,2+0,91 ¢ Cv u
p no azory—7,99 u 1,33 %;

Kannw — 1947 u 3,2 9.

ArpoTexHnKa BoiDAUIHBAHMSI M COOTHOWIEHHE NOTJoulae~
MbIX PACTEHHAMM 3JEMEHTOB MHHEPaJbHOr0 MHTAHMA.
CYTCTBHE BJHAHHA A03 YA0OpeHHil Ha COOTHOLIEHHE
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4. BuiHOC 91EMEHTOB MUTAHUA YPOIKAEM TPEYHXH

1975 r.
Eft{':r'-":' coeyr COOTHOLIEHHE
ar /100 1
e N ‘ p ’ K N ] P K
0 s 96,4 834, 1 38,1 6,4 5 13 18
4 881 142,1  1308,9 37,8 6,1 56,1
5 1153 152,6 1526,4 40,7 9,4 53,9
16 1266 120,3 1640,1 41,8 4,0 54,2
32 778 75,9 10724 40,4 3,9 50T
fTpodoaxenue
1876 r.
ag:‘?:. cocya coOTHOMEIHE
w100 r,
it N l P ‘ K N p K
0 326 70,4 589,3 32,9 7.6 59.5
4 340 121,2 630,8 31,1 11,1 o7 ,8
8 662 167,9 823, 4 40,0 10,2 49,8
16 963 194, 4 1060,7 43,4 8,8 47 .8
32 1212 216,7  1089,7 47,9 8,6 43,5

rjouaeMelx JeMeHTOB MHHEPaJbhHOTrO NHTAHHA MOMHO TIO-
Ka3aTh Ha mnpHMepe pe3yabTATOB ONLITOER € TpPeunxoji
(taba. 4). Hecmorps Ha 1o uTO A03a asora yBeJaHuHBaeTCH
B 32 pasa, MOKHO BBIBCCTH CpejiHee JIJIS BCeX BapHaHTOB Co-
oTHoureHHe N :P:K=394+41,54:7,240,78:53,44+1,55 c¢
Cv n p no asory—12,33 u 390 %; dochopy — 34,30 n
10,85 9%; xaamo —9,19 u 291 9.

CyuiecTsentoe BAHSHEE Ha POCT KW PasBHTHE, TPOAYK-
THBHOCTh pacTeHHil oxaswpaer peaxuus pH cpenws, BOT
noueMy OJHH H3 NEepPBLIX arpoTeXHHYECKHX NPHEMOB OKY.Jb-
TYPHBaHHA NMOUB — HX H3IBCCTKOBaAHHE.

Ho peakuns cpeasl He BAHSET HA COOTHOLUEHHE TOTJO0-
maeMblx sjaementoB (taba. 5) [1].

[lo paunubiM Tabannbl MOMXKHO ceaaTh BHBOJ, 4TO, He-
CMOTPH Ha H3MeHeHHe peaKkiHH cpeikl OT CHALHOKHCIOH
10 wesounon (pH neitrpanbioit cpeas pasuo 7), cooTHONIE-
HHE MONONaeMbIX 3JIeMEHTOB THTAHHA OCTaeTcs MOCTOSH-
HBEIM. lus auerbeB cpejiHee 110 BapHaHTaM ONLITA COOTHO-
menne N : PgOs : KoO=36,541,01 : 13,34-0,96 : 50,24-1,44
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5. Bauwanue peakuuu cpeas Ha COOTHOUIEHHE 3JEMEHTOD
NUTAHHA B JAMCTHAX M KOPHENJDAAX MOPKOBH

COOTHOMEHHE B AHCThAX CooTnomenne B Kopienaonax
H (KC
i P.0, K.O N P,0, ‘ K.0
4,5 33,3 12,8 53,9 31,5 22,2 46,3
5.5 34.6 14.8 506 309 18,2 50.0
6.5 38’9 167  44.4 327  20.4 469
7'% 38.0 1.1 50.0  38.6  20.3 4::1,9 .-
8.5 36. 6 11.3 521 354 16.7 7.9

¢ Cv u p no azory —6,19 u 2,77 %: dochopy — 16,09 u
7,21 %; xaaniwo —6,39 u 2,86 %. B kopuenaozax cpenuee
cootHomenne 33,84£1,27:19,64-0,86:46,64+-146 ¢ Cv u p
no asory — 8,40 u 37? % : n:po{:q:-npy—gﬂﬁ H 4,42 9%: I{B.z-
Jauio — 6,97 n 3,12 %

PaccMOTPHM BAHSAHHE OPOLUEHHS HA YPOXKai H nur.rl_'i 7
IeHHEe JIeMEeHTOB nuTanusa ApoBoit muwenHusl, CopT NiueHH-
bl — 3aBOJIJKCKas, ONBITH NMPOBOAHJH HA TEPPacoBOM Kap-
6onatHoMm uepHoseme (taba. 6) [1]. 9

6. Banauue opomenun Ha ypomaii u coornomwenne NPK
B BHIHOCE APOBOH MIICHMILI

CooTHome ne

Bapuantu HOCTh,
N P K

Bea opowtenun

Be3 yaoGpenuit 1,78 62,7 8,2 29,1

Haso3 2,2l 63,1 7.9 29.0

N.PK ?.4& ﬁl;l ?:r{i 3‘1;3
C opowienuem

Be3 vaoGpenuit 2,36 59,9 10,6 29,5

Hasos 2,75 60,1 9,6 30,3

NPK 2,88 60,1 9,7 30,2

[To nanupiM Tabauibl, OpPOLIEHHE YBEJHYHJIO B ONLITAX
ypoxaiiHocts nwennus na 0,4...0,58 1/ra B coorBereT-
BYIOLIHX 1O yaoOGpeHusimM BapHautax. B To xe Bpems aas
BCEX BAPHAHTOB ONLITOB MO OPOLUEHHIO M YAOOPEHHAM MOXK-
HO BBIBeCTH cpeanee cooTtHoutenne N: P : K=6124-057:
:8,94+049:2994+035 ¢ Cv uwp nmo asory—230 n
?.?g %. ¢ocpopy — 13,48 wu 550 %, kaamio —2,90 u
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Bausanue HeKoTopbiXx ¢dakToOpoB ¢HUTOKAHMATA HaA CO-
OTHOLIEHHE 3JIeMEHTOB NUTauusa B pacrenuax. [lo nccaeno-
pannaM |[1] pasauyHble BapHaHTBI OCBELIEHHOCTH ropoxa
H KYKYPY3bl IPH OAHHAPHON H JBOHHOMN jl03e Ka/lHsl HEe OKa-
3470 CYLLEeCTBEHHOro BJHSHHA HAa COOTHOLIEHHE NOrJolLa-
eMBbIX a7eMeHToB nurands, OTHOCHTeNbHAs BJIAXKHOCTH
po3ayxa 45 u 90 % B onblTax ¢ oOrypuami, OBCOM, KYKY-
py30ii M TOpPOXOM OKashlBaja CYyUIeCTBEHHOe BJIHAHHE
Ha YCBOGHHE NMHTATeJbHLIX BeuwecTs. B To e BpeMms COOT-
HOLIEHHE 3JeMCHTOB NMUTAHUA, NOMJ0WAaeMblX KaXI0H KYyJb-.
TYPOIl, OCTAN0Ch MOCTOAHHBIM.

Jlannble Mo H3MEHEHHIO COMAEpPXKaHHA 3/JeMEeHTOB MHTa-
HH5l B TEHEBbIX H CBETOBHX JIHCTBSX CJAHBH IpPEACTABJEHH
B Tabanne 7 (2).

Cpeanee  coornowenne N : PyOs: K;0=60,940,25:

B?;l:ﬂ 30,3+0,25 ¢ Cv u p no asory — 0,59 n 0,42 9%,
Kaauio — 1 19 u 0,84 9%.

Bansine TeMIepaTypnl BO3jyXa Ha KOHIEHTpaIHIO H co-
otHoleHne NPK B aucresax caupsl gano B tabauue 8 [2].

Hsmenenne temmepatyphl OT OTPHLATEJbHBIX IO BLICO-
KHX NOJOXKHTE/JBHEIX 3HAYEHHIT HEe OKas3blBajo CYLIEeCTBEH-

7. Hamenenne cojepmanna azora, pochopa u Kaaus
B JHCTBAX POCTOBEIX NOGEros ciAnBLI

Coaecpmanie, % | CootHowenue
JIHCTLS
N P.O, K.O N PO, K.,O
CeeTonbie 3,21 0,46 1,62 60,7 8,7 30,6
Tenesue 3,01 0,43 1,48 61,2 8.7 30,1

8. Bauanmne KoaeGasmil TemnepaTyps BO3JAYXA HA COAepIKAHHE
azora, dochopa u KaaHa B AUCTLAX CANBLI

Coaepwanue, % CooTHOmENHE
Tnunepat}t‘pl
B N P,0, K50 N PO, | KO
—2 1,81 0,84 116 56,4 7,9 36,1
<10 1,97 0,25 1,17 58,1 7,4 34,5
+22 1,90 0,25 1,15 HY R 19 34,4

HOTO BJHAHHH Ha NpPOLEeHTHOe cojaepixKaHHe H COOTHOLUEHHE
SJCMEHTOB NMHTAHHA B JHCTBAX CJHBHL. CPEHHE‘E COOTHOLUEe-

HHe N : PoOs : KoO=57,54+0,57 : 7,5640,04 : 35,0+0,55 ¢ Cv
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u p no asory— 1,70 u 0,98 %, ¢pocopy — 0,93 u 0,54 _-
Kajauio — 271 u 1,57 %.

CooTHOWIEHHE NOrJoUIaeMbIX 3JEMEHTOB NMHTAHHA M NPO-~
AYKTHBHOCTb CeJbCKOXO03MiCTBEHHBIX KyabTyp. Her neobxo-
JIHMOCTH JI0Ka3wiBaTh, 4to OHOMacca TOH MJAH HHON Celib-
CKOXO35CTBEHHOH KYJbTYPbl, MoOJyuaeMas NpH PasjiHuHbIX
YPOBHAX ypoxKaiiHocTH, TpebyeT aaa csoero (opMHPOBAHHA
HEOJAHHAKOBOrO KOJHUECTBA 3JIEMEHTOB MHHEPaJbHOrO MH=
TAHUS,

[To panuwmm . H. TlpsuuunnkoBa, ypoxailHocTb Kop-
Hell caxapHOil CBEK/p OKasbiBaja CYLeCTBEeHHOEC BJHSAHHE
Ha BLIHOC NHTaTeJbHBIX BewecTs (tada. 9) [1]. 1

[Ipn pasuuue ypoxaes caxapuoil csexkast B 1,6...23

-.'i

pasa M COOTBETCTBYIOILEM YBCJIMYEHHH BBIIOCA 3J1EMEHTOB!

9. Bunoc N, P:0; u K.O ¢ ypoxaem caxapHoi ceexinbl

¥p oxaflHoeTs | Bunoe, wrira C oOTHOMEHHE

T/ra % ‘ N PO, K,0 N PO, K.0 %
38,6 100 193 58 224 40,7 12,2 47,1 %
61,8 160 278 949 371 37,2 13,1 19,7 8
89,0 230 552 169 668 39,7 12,2 48,18

MUTaHKs MOMKHO BbiBecTH cpejnee cootnowenie N : PyOs:
: Ko0=39,24-1,04 : 12,540,31 : 483+:0,76 c Cv u p mno
azoty — 4,59 n 2,65 %, dochopy —4,32 u 2,50 %, kKa-
aHio — 2,71 u 1,57 %. |

Haunsle no BAHAHHIO pasMepa ypoKalHoCTH KYKYpPYy-
361 Ha BBLIHOC M COOTHOILICHHE 3JeMEeHTOB MHHepaJbLHOro
MUTAHHs npejacrapiedsl B Tabauue 10 (nmepBule uerwipe
cTpOuUKH — Aannuie Koaapinka, ase nocjennne — bosipo-
Buya) [1]. :

10. BoiHOC ¢ 3EPHOM M COOTBETCTBYIOWHM 00BEMOM COTOMBI
Kykypyasl N, P.Op n K0

¥powafinocts Bunoe, xrira CooTrom exie

T/ra 4 N P.O, K.O N P.O, K.0
2,5 100 71 29 91 39,0 15,0 46,0
4,0 160 116 36 138 40,0 12,5 47,5
4,9 196 139 o0 170 38,0 14,0 48,0
b,8 272 187 70 215 39,0 14,8 45,6
10,9 436 439 148 351 40,2 17,6 42,2



HecmoTpa na 1o uTO ypoXalHOCTh KYKYPY3H yBeJHUU-
paerca B 1,6...4,3 paza n cooTBETCTBEHIIO YBEJAHUHBAETCS
BLINOC TIHTATENLHLIX BCUICCTB, COOTHOIIEHHE MEXKAY 3Je-
MenTaMi octaeres nocroguubiM. CpejiHee g Bcex ypoxa-
e N :Py0Os: KoiO=1393+040:148+082:4594+102 ¢
Cvu p no azory — 2,26 n 1,01 %, dochopy — 12,36 u
5,54 9, kanuwo — 4,97 u 2,23 %.

3akanuupasd 0030p BAHUAHHA (AaKTOpPOB BHELIHel cpebl
Ha COOTHOIIeHHe NOTrdOHldEMBIX ]]HCTEIIHHMH SJIeMEHTOB
MHHEPaJbHOrO MHTAHHA, MOXKHO CAeaaTh Clelylollie B8l
BOJIBL

1. CoOTHOLICHHE 3JEeMEHTOB MNHTaHH#d, NOroulaeMblx
pacTeHHsM{l AAHHOTO BHAA B aJanTHPOBaHHBIX (HOpMaJlb-
HBEIX JJIS pocia H pasBHTHS) VCJOBHAX, He 3aBHCHT OT reo-
rpaHYEcKHX H NOYBEHHO-KJAHUMATHYECKHX YCJIOBHH MecTo-
IIPOH3pacTaHufA, BO3pacTa H cOpTa pacTEHHH, BKJIOYast CHC-
TeMy MOJBOH-NPHBOi, npuHATOH arporexnukn. Ha coorno-
IIEHHe MOrJoulaeMblX 3JeMEeHTOB He OKa3bBalT BIHAHHA
TakHe paxTopbl (GPHTOKAMMATA, KAK OCBELIEHHOCTh TOCEBOB,
OTHOCHTEJbHAfA BJa’kKHOCThL H TeMmIepaTypa Bos3ayxa. B az-
ANTHPOBAHHLIX YCJAOBHAX Ha COOTHOLIEHHE He BJHSAIT pas-
MEp YpoiKasi i H3MEeHeHHe TNPH 3TOM BBIHOCA NMHTATEJNBHBIX
BEleCTB AaHHOH KYJLTYpPOH.

2. MoxxHO mojaraTth, 4TO COOTHOLIEHHE 3JEMEHTOB IIH-
TAHHA B PacTeHHAX — HACJAENCTBEHHBIH NPH3HAK, MO3TOMY
OHO MOXeT ObiTh HA3BaHO BHJOBEIM TEHOTHNHYECKHM COOT-
HouenneM (BI'C) mauHoit pacTuTenbHOl KyabTyphl. [lpak-
THYECKHH BBEIXOJ HCHNOJAL30BAHHA HBJEHHS KOHCTAHTHOCTH
BI'C mo Tpem BaKHEHIHM 3JeMEHTAM MHHePaJbHOro IH-
TaHHA — asory, docdopy H Kaauio — MOXKHO B HACTOA-
liee BpeMs peaJsi3oBaTh NMpH pa3paboTke cxeM ¢ yiaobpe-
HHAMH JIJiA PA3JIHYHBIX CeNbCKOXO3AHCTBEHHBIX KYJBTYp, C
yderoM HX OHoJorHYeckux ocobennocrell. OTKIoHeHHE OT
ontiMaJybioro BI'C mossonsier ycTraHoOBHTL, KakKoe HMEHHO
yaobpelue HYXKHO B MNEepBYIO ouepe]b JaHHOMY Hacamje-
HHIO HJIH CeJIbCKOXO3AHCTBeHHOl KyabType. B To e Bpe-
M$l CXEMBI OTBITOB ¢ YV100peHHAMH NOJ IJIanHpyeMblil ypo-
KaH, paspaboraHusie na ocHoBe BI'C, 6yayr aocTaTouHO
KOPOTKHMH, TaK KakK NpPH 3TOM HCKJloYeHa (aKTopHaJb-
HOCTL NMOHcKa ¢DaJdaHCHPOBAHHOIO COOTHOLICHHA  MEXy
eMeHTaMH MHHepaJbHOro NUTaHus.

Paccmorpum cxemy onwsitoB Ha ocHoBe BI'C ¢ o3umoii
poiknio. Buiuumcaenn coorHowenuss N :P:K=46:6:49;
N:P=46:6=75:1: P:K=6:49=1:82. HssecTHo,
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YTO AOCTOBEPHYIO npubaBKy ypoiKas AaioT CJaeayIollHe M10-
3ul yroopennii: gas P— 10 kr/ra u qnsa N — 30 kr/ra.

C yueToM BBIUHCJEHHBIX cooTHOWeHHIT mexay N:P n
P: K Bca cxema onbITOB BBINISAHT CJACAYIOWHM 06pasoM.
Koutpoab 6e3 yaobpenuii.

N75P10Kgo — cooTHOolIeHHe 46 : 6 : 49.

N75P1o — Bapuanrt ¢ uckaiouennem K.

N75sKs2 — Bapuanr ¢ uckmouenuem P.

P1oKss — BapnanTt ¢ uckawueHnem N,

Niz0P2K 54 — cooTHoweHue 46: 6 : 49.

NagsPagKoss — cooThowenne 46:6 : 49, _:

,[la.nhueﬁmee NpoJOJIXKEeHHe BapHAaHTOB Helejecoobpas-
HO, TaK Kak m03nl azota 6ogee 200...250 kr/ra BLI3kiBa-
IOT NoJeranie 3epHOBLIX H CHHKAIOT ypomaﬁrmc*rh

il e S

H]JHBEI[EHHE[H Ci€Ma Mo3BOJAET OUCHHTE €CTCCTBEHHOE &

MJI0J0POZAHE TOYBL — BAPHAHTH € HCKJIOUCHHEM 3JIEMEH-
toB. Coornourenve 46 :6:49 B BapwaHrax ¢ IOJHBIM HAa-
OOpoM 3JE€MEHTOB VUMTHIBAeT OHOJIOrHYecKHe oco0eHHOCTH
JlaHHOH KyJabTyphl. YHcso BapuaHToOB oneiTa ¢ yao0peHHs-
MH PaBHO YHCJAY HHTEpPECYIOIIHX /103 YA0OpeHHH B OTJHUHE
OT (aKTOpHAJbLHEIX H KOMMO3HUHOHHBIX CX€M, TjJe YHCJO
BapHaHTOB ONLITOB B 3aBHCHMOCTH OT YHcjaa J03 Y00-
peHHil BO3pacTaeTr B MPOrpecCHPYIOLIeH 3aBHCHMOCTH,

Haa psiga KyasTyp H apesBecublx nopoj BI'C Oblau mo-
JayyeHbl jocraTouko jaashHo. LlenecooGpasHo cpaBHHTH HX
CO CJeIVIOLIHMH Pe3yJbTaTaMH HCCJIeIOBaHHI.

Bunorpan. 1966 r.— N:P:K=73,441,59:5,540,42:
:21,1+1,81 ¢ Co u p no azory—7,49 u 2,17 %, docho-
py — 26,54 u 7,64 %, xanmio — 29,62 u 8,58 %. 1965... &
1978 rr. — N :P: K=73,54+0,61:5940,11:20,6:090 ¢
Cv u p no asory— 12,69 u 0,83 %, dochopy — 28,58
u 1,86 %, xanmio — 40,77 u 4,37 %.

Cocua. 1968 r.—N:P:K=66,7+1,19:7,140,18:
:26,241,15 (67:7:26) ¢ Cv u p mno asory—8,7 H
1,78 9%, ¢ochopy — 12,60 u 2,53 %, xaanio—21,60 u =
439 %. 1968...1977 rr.—N:P:K=66,564-0,67:7,74+
+0,25:25,840,70 ¢ Cv u p no asory —4,4 ul,0 %, doc-
¢opy — 14,0 u 3,2 %, xanua — 11,9 u 2,7 9%.

MopkoBb. 1971 r. — N : P : K=42,02+0,72:0,20: 51,0=%
+068 ¢ Cv u p no asory — 899 u 1,71 %, dochopy —
14 87 u 2,86 %, xanua — 6,92 u 1,33 %. 1981 r. —cpennee
3 47 onmtop N:P: K=42,840,61:7,1£0,28 : 50,124-0,62
¢ Cvu p no asory — 9,74 u 142 %; dochopy — 27,44 n
4.0 %, kaauw — 8,44 u 1,23 9.
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PesyabTaTel HCC/ie0BAHUM, BHIBEJeHHLEIC B pasHoe Bpe-
Mst, cosrnajaaioT. Jaa npakTHUeCcKoH peanHsalHH METOAHKH
NOCTAHOBKH ONBLITOB M0 ONpeaeNeHHI0 ONTHMAJBHBEIX 03
yao0peHnii Ha OCHOBE BHAOBBLIX FeHOTHMHYECKHX COOTHOUIE-
puil ObIIH onpejeseHbl 3HAYeHHA COOTHOWIEHHI I8 BaXK-
HEHIIHX CeJbCKOX03SIHCTBEHHBIX  KyabTyp. COOTHOIIEHHA
peiuncaensl no gopmyne N+P+K=100 no saementam, a
He OKHCJaM, UTO H MpeloXKeHo AesaTh B JajbHeilileM BO
pabexanne omubOK, TaK Kak nepesoanblie Koa(p(pHUHEHTH
H3 OKHCJIOB B 3JEMEHTH HH3KH H cocrasasior aasa P,Os —
—P=0,436 n K;O0 — K=0,83.

Jlas ynpouleHHsi pacyeToB COCTaBJieHa ChHElIHaJbHAA
nporpamma ana IBM «Haupu-K». Cratuctuueckyio obpa-
60TKY npoBoAHan Takxe Ha IDBM no cranaapTHeIM Npo-
rpammam. 3uavenus BI'C ans BaKHEHUIHX KyJabTyp H Ape-
BECHBIX MOPOJ CJAEAYIONIHE,

SlpoBas nuennua (nauaabHble (gasel pocTa H pasBH-
THA). n=33, N:P:K=49640,27:38+0,12:46,64
+024 ¢ Cv u p no asory — 3,15 u 0,55 %, dochopy —
18,54 u 3,22 %, xannio— 2,93 u 0,52 %. Okpyraenno N :
:P:K=50:4:46.

Oznmas nmenHna (navajabnble ¢asw). n=82, N:P:
: K=48 :6: 46.

Slumenr (HauanbHble ¢ase). n=243, N:P:K=55:
10 : 35.

Kykypysa (mpouenTtHoe cojepkaHHe B 3ejeHOit Macce).
n=23500, N: P: K=46:8: 46.

I'peunxa (BuiHOC ¢ ypoxaeMm). m=50, N:P: K=435:
6,3 :50,2.

Puc (npouentHoe cojepKaHHe, TMPaKTHUECKH OAHHAKO-
BOE B JIHCTbAX H KopHAX). n=79, N:P:K=44:6:50.

Caxapnas csekaa (NpolEHTHOE COAEPKAHHE B JHCTBAX).
n=064 NP : K=52:50:4250.

llopconneunuk (nmpouenrHoe copepmxanue B dasul 3. ..
4 nap nucTbes, uBeTeHHe, ob6pa3oBaHHe KOP3MHOK, (pH3HO-
Joruveckas cnejioctb). n=139, N:P: K=50:5:45.

Kaprodeas (npouenrnoe copep:xkanuue B JHCTbIX n=98
H KopusiXx m=12), n=110, N: P: K=48:6,5: 45,5.

XJdonok (npouentHoe cojepxkaume B dasu 4...6 Ha-
CTOALIMX JIHCTHEB M MaccoBoii Oytonusauuu). n=12, N:
P o K=62:12 26

Jliouepuna (1, 2 u 3 rona »xusuu). n=77, N:P: K==
=02:6:32.

Tumodeenka. n=125, N : P: K=46:10: 44.
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Opcsinnna. n=96, N: P : K=46: 8 : 46.

Jincoxpocer. =24, N: P:K=465:11:425.

Knesep. n=78, N: P: K=57:5:38.

Ceno muoroaetnux TpaB. n=36, N:P:K=534:76:
: 39. Cpeaiiee COOTHONMICHHE sl ONBITOB ¢ MHOFOJETHHMH
TPaBaMH C YYETOM TOro, YTO KjieBep — azoTHKcHpyOulas
KyabTypa, N: P : K=46:10: 44

Bunorpap (nucrba). n=233, N:P:K=73:6:2l.

Mopkosb., n=74 (n=27, 1971 r. u n=47, 1981 r.)
NP K=42:7:5]. |

Orypun. n=38, N:P:K=54:7:30.

[Tomuaopn. m=55, N:P:K=446:7:484. |

CauBa (auerbs). n=606, N:P:K=50,6:82:322
Cvupno N—I11u 045 9%, P—2567 u 1,04 %, K—
21,84 n 0,89 9.

BhiBegeHHnbie 3HaYeHHsA COOTHOLICHHIT ANl CCABCKOXO3AH-
CTBEHHBIX KYJLTYP H APEBECHHIX NOPOJA HE CJACAYeT CUHTATh
aOCOMIOTHBIM, H NPH AAJALHEHIIHX MCCJAEOBAHHIX OlH MO-
ryr ObITb CKOppeKTHpOBaHbl M yrTouHenwbl. [Ipuumuna BTOM,
q4To npH HabGope GoabUIMX CTATHCTHYCCKHX pPSAOB MOMVIH
CLiTh HCMOJBL30BAaHBI MaTepHaAB € HEKOHAMUHOHHBLIMH XH-
MHYCCKHMMH anaausamu. Ha 3To yKaseiBalOT HHOTAA BCTpe-
qaloluHecs BuicokHe Koa(duuuentst sapuanuun  Cv 30 %.
Oanako nokasaTeld TOUMHOCTH onpejeiedus p, oOHUHO He
npesbiiaoume 5 %, ropopaT o TOM, UTO 3TH KOPPCKTHPOB-
KH He MOryt ObThb OYeHb CYUIEeCTBCHHLIMH M BbiBe/lCHHBIE
COOTHOIIEHHs ¢ OO0AbLIOH poJeH YBepeHHOCTH MOKHO HC-
MOJb30BaTh NPH ONPEJCJICHHH ONTHMAJBHBIX 103 yuobGpe-
HHIl M0 METOAHKC BH/A0BbLIX TFeHOTHIHYECKHX COOTHOLUCHHIL.

YKASATEJND JHTEPATYPDI

l. dKypGuukuit 3. U, Jlaspuuenro B. M. Onpeaene-
Hie NnoTpeGHoCTH pacTeHHil B nuTanun # vAOOGpPeHHH Mo COOTHOUICHINO
NPK. BACXHH/I. Bcecowannil Havumo-ueCICA0BATEALCKHIT  HHCTHTYT
HROPMALHE H  TEXHHKO-3KOHOMHYECKHX HCCACLOBANM N0  cenbeKoMy
xoasficrey. — M., 1982, ¢. 63, 2. Cemenwk I. M. [dunarnocrnka
MHHEPAJALHOrO NMHTANHSA MJAOJAORBIX KVJALTYD (KOCTOMKOBBE MOPOABL). —
Kuwnnas: ltuunua, 1973, c. 303. 3. Conoaos O, A. Munepa.anhoe
NUTAHHE PacTeHHii B MOYBCHHMX YCHOBHAX (1A NpHMEpE rpeduxu). —
M.: Hayka, 1980, c 193. 4. ULepannr B. B, OpWEKO-
Ba M. A, OnTumuszanusg MHUHCPAILHOTO NUTAHKS XJcOHLIX 3J1aKOB HA
nounpax pasnnix Tunos. Tpyaw BACXHMWJ, 1980, c. 173... 184
6. WatTuwaos U C. IMpmiunnu nporpamMupoBania ypomailHOCTH. —
Becrunk c.-x. mayks, 1973, Ne 3, c. 53... 60,
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VK 631.6:556.508.7

ONPEAEJEHUWE BOJOOBMEHA IPYHTOBbIX BOJ
C MOYBOH B JIHZUMETPAX
KOHCTPYKHUHH BHHHT'sM

M. H. NBINJIEHOK

Meweperud ¢uauaar Beecorwanozo opdena Tpydosozo
Kpacnozo 3namenu HayuHo-uccAe008aTeAbOK020 UHCTUTYTA
eudporexnuxu u smeavopayuu um. A. H. Kocrarxosa

Haubonee cosepiientisie npHOOpH, MO3BOAAIONUIHE IKCNe-
PHMEHTAJbHBIM NYTEM ONPEAeJHTh NPAKTHUECKH BCe 3Jie-
MeHTHl OanaHca NOYBEHHBIX H TPYHTOBBLIX BOJ, — JIH3HMET-
pel pasanuHbiXx KoHcTpykuuit., llnpoxkoe pacnpocrpanenue
B cHCcTeMe HayuHmx yupexaenuit Munpoaxoza CCCP no-
Ayuaan JauzaMetpw KoHerpykuuun BHMHWI'uM, yposens B
KOTOPLIX PEryJHpYyIOT NEePpHOAHYECKH NyTeM JIOJHBA HJH
OTKauYkH BoAbl. OT ApPYrHX KOHCTPYKUHI HX OTJHYAIOT OT-
HOCHTEJIbHAA npocTtoTa 00OpPYAOBAHHS H 3KCIIYATAILHH, J0-
cTaTouHasg TOUHOCTL ONPEeAeSIEHHUS 3JEMEHTOB BojHOro ba-
JlaHca.

OnpiT TpexjeTHero NPHMEHEHHS 3TOH KOHCTPYKIHH aB-
TOPOM I0OKa3aJ HEKOTOpHe HEeIOCTATKH CYLIeCTBYIOLIEH Me-
TOAHKHN ONpejesieHHs BojooOMeHa Med<y TPYHTOBBIMH BO-
AaMH M 30HOH aspauuld. BopoobGmen, npHHHMaeMmulii paB-
HBEIM KOJIHYECTBY JAOJHTON HJH CJHTOH BOABLI, COOTBETCTBY-
€T HCTHHHOMY 3HAYeHHI0 TOJBKO B TOM cJjyuae, ecjlH ypo-
BEHb BOJILI B JIH3HMETpPE B HavaJeé M KOHIle pacueTHOTO ne-
pHojla OAHHAKOBHHA H;,=H; uro Ha npakTHke ObiBaer
peako. Hemocratok merogukn BHHMWUTuM — B TOM, uTO
CPOYHEIE H JieKa/lHble 3naueHusi pogooOMena onpeiensior
¢ ownbOKoih npu H;_s=H;. AGcomoTHoe 3HayYeHHe 3TOil
OWIHOKH NPAMO NPONOPUHOHAJNBLHO Pa3HOCTH TAYOHH YPOB-
HA. AHAJIH3 ONBITHHIX AAHHBIX 110KAa3aJj, YTO HEJIOY4eT BO-
AooOMeHa NPHBOAHT K 3HAUHTENBHLIM OWHOGKAaM, OTHOCH-
TeJbHOE 3HaYeHHe KOTOpHX MokeT gocturate 40 % u 6o-
jJee aast cpounnlx u 15...20 Y% nang gexkaanux 3nadeHuiy
BogooOMena. C yBeauucHueM pacudeTHOTO NEPHOJIA OTHOCH-
TeabHasi ownOKa ymeubwaetcsa. [lpeneabHoe 3Hauenue
a0CconoTHOI OWHOGKH A8 jeKajiHEX NepHOAOB paBHO 5 MM
npu yposuax s ausumerpe 0,5...1 m.

Meropmka BCETHMHI'EO nossoasier ycTpauuTb 3TOT
HerocraTokK. B Tex cayvasx, Korja ypoBeHb HE PeryJHpy-
10T, 3naucHHe BoAOOOMEHA ONpejesAloT [0 H3MEHEHHIO
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ypoBHA BOAL B Jusumerpe. Jonosanurtenbnoe 3HaueHue Bo-
aoobMeHa NMpH peryJHpoBaHHH YPOBHSI ONpejaenfdoT no yc-
TAHOBHBIIHMCSH €ro 3Ha4YeHHsAM B HadaJje M KoHle pacyer-
uworo nepuopa. [Tocae Kaxjaoro peryampoBanusi HeoOXOAH-
MO MPOBOAHTL AONOJHHTENbHHE HabaOAeHHA 3a BOCCTa-
HOBJICHHEM YPOBHS, UTO NPHBOAUT K CJACAYIOUIHM HEA0CTAT-
KaM: MPH HH3KOH BOJAOMPOHHIIAEMOCTH MOYBOIPYHTOB MOHO-
JHTA JH3HMeTpa HeoOXOAHMO OUeHb JJIHTEe/bHOC BpeMs AJs
cTabHAH3aUNK YPOBHS M, CJEA0BATEIbIO, 3HAYHTEJIbHO BO3-

pacraer ob0beM HaAGMIOACHHI; NPH NOJJCPKAHHH YPOBHA

B JH3HMeTpe Ha He3HauurtesbHoil raybuune (50...70 cm)
MPOHCXOJUT OYeHb HHTEHCHBHBI PacXoja TPYHTOBLIX BOJl Ha

ucnapenHe H OLICTPOe H3MEHeEHHE YDPOBHS, YTO He I03BO-

JIFIET TOYHO YCTAaHOBHTL €ro ETEIﬁHJIHSH]}DBEHLLIEECH JHaye-
HHE.

Jas ycTpaHeHHs OTMEYEHHLIX HEZOCTATKOB HCMOJb30-

BaHa cJeaymoouiada 3aBHCHMOCTL JJIA onpeicijeHHd B0,1006-

MeHa, noJyyeHHas H3 GanaHca HMHTHPOBaNHOToO B JJH3HMET-

pe BOJOHOCHOIO rOPH30HTA;
iq= Iﬂl.l.{Hi_l —H{-*h;—l“hc},

rae | — BOA0OOT]AYAa HJAH HeAOCTATOK HACHUIeNHHA TIPYHTOB B  30HE -,_-.'
kosaeGanua ypopus Boae; Hi-y, Hi—yposenb Boaul B JH3NMETpE,

H3MEPCHHBI A0 pery HpoBanug B HauaJie M KOHUE pacyeTHOro mne-
pHoaa, cm; hy=10Va/F, he=10V./F —caoit poautoit, canrtoit BOAH
B (i—l1) cpok, MMm; Vi Ve—o00beMm poautofl, cautoit BoAW, CM%
F — nnowane nu3nmerpa, cM®

B rabauuax 1 m 2 npusegens npuMepsl obpadorki pak-
THYECKHX JaHHBIX HaOJ0AeHHH B JH3HMETpPax C NOCTOAH- =

HEIM H MepeMeHHLIM YPOBHEM, NOJJIepPXKHBAEMbIM PABHBIM
riy6HHe TPYHTOBBIX BOj Ha OGaaaHcoBom yuacTke. JIH3H-
MeTpbl yCTaHOBJCHB Ha oObekTe «Boxa» B lUEHTPaNbHOH
yactH Meulepckoii HH3MEHHOCTH Ha JErKHX MHHEpPadbHBIX
MOYBOrPYHTAX MO KYJALTYPOH KocTpa Oe30cToro.

[ToanutuiBanne (tabGa. 1) sza 22...23.05.79. onpenee-
HO craeayiouwuM obpasoM:

+g=-—0,8-—5,1=—5,9 MM,

HupuabTpauus 3a 29.06 . .. 07.80:
+g=+22438=06 mm.

Tak kak npeanaraemoe ypaBHenue onuceiBaer 6aaauc rpyH-
TOBBIX BOJ, TO MOANHTHIBAHHE ﬁ}',ﬂ.ET CO 3HAKOM ‘."-'[HII}'IZ, a
HHOHABTPALHS CO 3HAKOM IJIIOC,
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AHajornuno onpejaeasior MOAMHTHIBAHHE H HHQHJILTpPA-
IHI0 MO JH3NMETpPaM ¢ nepeMennsiM yposHem (taba. 2),
JIONOJIHHTENIBHO B 9TOM cAyuac onpeieisiior pasiocTb Mex-
AY NPHTOKOM H OTTOKOM TPYHTOBHIX BOJA Ha OanalcoBbIi
ydacTok B coorsercTBHH ¢ mertoaukoii BCETHMHIEO.

[Ipeanaraemuiii cnocod noapoasier Gojee TOYHO VUHTBHI-
BaTh BOAOOOMEH MEM/Y IPYVHTOBBIMH BOJAMH H 30HOH as-
pauun no cpasuenuio ¢ Meroaukoi BHUMTuM u nabexarts
JIONOJIHUTEJILHBIX 3aTpaTt BpeMmenn Ha nHabawojenus, cBf-
3aHible ¢ ONpeje/deHHeM CTAOHJH3HPOBABIUErOCS YPOBHS,

YKASBATEJb JIUTEPATYPHI

l. Capapencenit A. I, Macaos B. C,, Hugnurun H.C
Jluaumerpn BHUMI'HM: KOHCTPYKUMA M OnwT npusmenenns. — B ¢6.:
Hoeble MeTojn pacdera pexuMa OCYUICHHS 3eMCAb W YCOBEPIICHCTBO-
BAHHE KOHCTPVKUMA OCYIIHTEALHLIX ¢HcTem, — M., 1972, ¢ 1656—176.
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JIHuHHA oTpesa

PE®EPATBlI K CBOPHHKY
«METOJZ1bl MOJIEBBIX HCCJIEJJOBAHHHA
Mo OCYIUHUTEJALHBIM MEJIHOPALLHAM=

YK 631.43

Macaos B. C. BONPOCH METONLHKH NONMEBLIX HCCJAEDO-
BAHUHE NO OCYIIEHHIO.— B ®u.: Meroas noacBMx Hoccaegonauuwit no
ocyHTeALHBM Meanopaunnm/Beecowan. akan, c.-x nayk um. B. H. Jle-

HHHa, M., 1983, c. 3.

HanoMMeHs! OoCHOBNBIE TPCOOBANHR K OPravm3almMy Hayq ano-Meroautae-
ckofi pafoTs B 00ARCTH OCYIIHTEABHBX Meauopauni,

YK 631.62.001.1

Eaaszapapouuwe MM, 0., Jdyskanwac A, J. HAYHHO-METO-
NHYECKAY PABOTA JutHHHIuM N0 OPrAHH3AUHH MOJEBLIX
HAYYHBIX HCCHAELOBAHHM B OBJACTH OCYWHTEJbHBIX ME-
JIHOPAILHH.— B HH.: MeTtoin noJIeBbIX  HCCACAOBANKE N0 OCYWHTCAb-
asM  Meamopaunasm/Beecowsn. axan. c.-x. wayk wm. B, H. Jlenuna, M.,

1083, c. 11.

OceeleHs BONPOCH NAAHHPOBAHKHA HAYYMO-HCCACAORATEALCKMX pabor,
anpobfauMi METOAMK H NPOrpaMmM HCCACAUBAMMA, CTPOHTEALCTBA ONBITHO-
NPON3BOACTECHHLIX THAPOMENHOPATHBHLX cHCTeM, (Dopa nepBHYHOl  MH-
opMaAnMKE HA NOJERLIX ONLITHBIX YYACTHAX.

VIIK 631.626.2.001.4.

BaansuwHac A. H. K BONPOCY METOINHKH NOJNEBBLIX HC-
CIENOBAHHH 3AKPHLITOIro JOPEHANA.— B kun.: Meroasl noaesmx
ACCACAORANHI MO OCYWHTEABNMM  Meawopaumsasm/Bocecolosn. akan. c.-X.
Hayk wM. B, H. Jlennna. M., 1983, c. 16.

PaccMOTpeHs BONPOCH PASMCILCHHA NOJEDLIX OnuTeoB apeHama. Jlaw
AHAAH3 TPeX NMPHHUHNHAAEHO PAATHYHMX CXCM ONLITOB, NPHCMJACMBIX B 3a-
BUCHMOCTH OT NOCTAHOBKH BONPOCA HCCAEN0BAHHA,

HanwcTpauui — 5.

YK 631.626.2

Mgkungue 1. H. BONPOCH METOOIHKH TNOJEBBIX HCCJHENLO-
BAHHA OCYWHTEANBHOTrO JNEHCTBHA JIPEHAMA.— B kn.: Meroan
MOACBHIX WCCACAOBAHWA NO OCYHMIHTEABHBIM Meanopauuam/Bcecowoan, akan.

c.-x Havi. um. B. H. JTennna. M., 1983, c. 24.

Hatomens pa3paboTanHue HA OCHOBANHM 25-1eTHEro ONMTa OCHOBHBIC
NOMOMCHHA MEeTOAHKH NOJCBLIX HCCACAOBaAHWIE AcficToHa JApeHaMa, KOTO-
pui¢ ObiAH NPHMCHEHB NPH COIAAHHH MHOTOYHCAEHHHX ONKTHEIX JPCHA &~
HBX cHeTeM B Jlateaiickoli CCP, rae BeAYTCA KPyraoroaossic HadAWACHHA
34 OCHOBHBIMH NOKAIATEANMH OCYIUMTEeABHOre AclcCTBHA ApcHAMXKA.

Haawcrpauunh — 4.
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YIK 626,86 : 8§72 : 631.13

Kanmmeo A, H., Cumapuon A. M. METOJIHKA- MPOBEILEHHA
NMOJEBBIX HCCAEJJIOBAHHA NPH OCYUWEHHH THAXEJBX NOY-
BOrpYuUTOB 3AKPHBITHM JOPEHAXKEM.— B kn.: Memoam noaceWx
necaeponanmil no OCYWHTEABHBIM MeaMOopauusas/Boecow3n, akan. c.-X. Ha-
YK M. B. H. Jennna, M., 1983, c. 33.

PACCMOTPERB BONPOCK OPFamMIAUMN HAYIMMX nccacaosanumit npm paa-
paborke cnocofoB OCYVIIEMHRA MNOYBOTPYHTOD THAMEIONO MCXAHHYCCKOrO CoO-
crana. Mpusegens  ocnosnsic  TpeHonauKs, npeaAbABIReMbe K Bwiopy
ONETHO-NPOHIROACTECHNKX OOLCKTON AJA COIAANMH HA HHX IKCNEPHMCH-
TAALHMX YHACTHON, N YKAIAHL DBOIMOMHLC BAPHAHTL ONLITHBLIX CHCTCM.
ncp‘?‘."l'limmi cactap nalmoacuuil  paspadorana METOAHEAR MX NPOBCACUNN,

abaun — 1.

YIK 62806 : 572.631,43.001.8

Hecertepenko H, M. OCOREHHOCTH MOJEBBIX HAYYHBIX
HCCINELOBAHHA NO OCYWHTENBLHBEM MEJHOPAUHAM B YC-
JOBHAX CEBEPA.— B kn.: Metoas noJepdx HOCACAOBAMMA no oOcCyulu-
TeabHMM  Meanopaunss/Boecowan, akaa. c.-x. payk. ws. B, H. Jlenuna.
M., 1983, ¢. 39,

MokasaHo, 4T0 B CIADAHBIX TeoMOPPOIOTHICIKHX M THAPOTCON0THYC-
CHHX YCAOHMAX npi wayuaemng cnocofion ocyweHHs, BOINOTO PCKHMA noui
M ODRaanca BIATOIANACOR, BJANMHHR MCEAIHODAMA WA OKPYHAWOIWYW cpeay
MAOWAAL ONTHMX MEIHOPATHAHMX CHCTCM  A0JTKHA  ObTH HEC  MeHCE
1000 ra. Ha oTACALNMX YYACTEAX HeoOXOONMA OpPraMH3alnHs SAAHTEAbHWY
(Goace §...10 aer), KpYraoroaosnx craunuonapnwx wabawoacnnfit m Hcecae-
aosauufl ¢ npuMenenne™  yourdmuuposanusx npebopon u oGoOpyaoDaHHA,

Tabanuy — 1, maawcrpanxin — 3.

YK 631.626.5

TombGepr ¥ X. HEKOTOPKBIE BONPOCKH METOAMHKH MNOJE-
BbhlX HCCAEAOBAHHH OCYIWIEHHUSA BOJOT. B kn.: Meroas noaepmx
HCCACAOBAHKAR NO OCYIINTEABMBIM MerpopauuamBoecowsn, akaa, c.-X, ua-
YK M. B. H. Jlennua. M., 1983, c. 45,

Mpuneacusl MCTOANNECEHE DOKOMEHAAUMM Aasn nubopa onuaTHOrD yVua-
CTKA no ocywexnmw Oojor, OOpeacacHifd OCHOBHLWX XAPAKTEPHMCTHE Cro H
HIMEPEHHA APCHAMHOr0 CToKa. rayoMH YPOERCA rPYHTORLIX BOA. WCnape-
MHA, BAAMHGCTH NOYBW N YPOEACH COABCKOXOINACTRCNHEIX KYJALTYD,

YIOK 631.62

METOA ONPEAENEHNHA PACUETHBRIX 3HAYEHHH KO39®HIUH-
FHTA PHIALTPAUVH TOPPHHBIX 3AJEXEN C YUYHETOM NJOAHO-
BOA HEOJAHOPOJHOCTH/ Mypamxo A, H.. Homnkos A. A.. Ulepda-
ko I, A.— B Kii.: Meroldsl podetuiyx  decacaomanull o OoCYUINTeabHBIM
Meanopannas/ Beecowan, axan. c.-x. wave mm. B, H, Jlesnna. M., 1953,

c. 47.

Onucana Mevoanka onpeacacnus Kospduunenta duasTpaumn Topdsa-
Hisl X :Hl.ﬂ.‘;'HEﬂ. NOIBOJINKrIEEHA C EE,ﬂ.ﬂ.llllnﬂ TOUHOCTEID W HAACHHOCTRID YOTa-
HABIWBATE PACYHETHLIC IHAYUCHHA 3TOrO NAPAMCTPHA, OUCHNBATL NOrpemno-
CTH B PACHCTAX AODJAOMENMH YPORHE FPYNTOBWMXY B0 nCacacTBMe naaHoOBoN
HEOAHOPOANOCTH uALTPYIOWER cpeasl B MacmTabuex sdpdesTon,

Tabauwu — 6, HmanwcTpauni — 2,

JHUNHA OTpECEIa
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JIHHHA OTpesa

YJ1K 627.824 012.4.023 : 532.516

NDpysxnwnnn H H., ONPEAEJNEHHE KO3®PHUHEHTA $HJb-
TPAUHH H PAIMEPOB AKTHBHOR OBJACTH JIBHXEHHH, — B xu.:
MeToant NOJACHELX HCCOEAOBANMA 10 OCYIITEN bk Hl:'.’lliﬂﬂll.ll:llﬂ-ﬂfﬂtﬂ-
COMWIH. aKaA. ¢.~X. wayk um. B. H. Jlenuna. M., 1083, c. 59.

Onacan paspaGotannft anToposM Metoa onpeacicHus (PUALTPAUHON-
HOre PACXOAA B CHBAMNHL-KOAOAUM W PAIMCPOB AKTHBHOA 30HMM obaacTi
GUALTPAUME NPN NOMOWK AACKTpoMoacanposanna. fpuseacisl peIyaAbTaTH
wecacaopanun, dopmyas W rpadmkn ana pacuera wosddnunenton guab-
TPALME W APHTOKD BOAB B OAMNOMIBIC CREAMMHBI-KOAOAULL B YCAORIAX Ha-
nopuoit u Geananopuoll GRALTPALNN H 338 ONPCACACHHA pasMepos AKTHD-
Hofi 3ousl obGaactn aoenusn. Taxwe pacueTs peROMeHAORAND NPODOAHTE
NpH OCYIWCHHH CCABCKOXOIRACTBCHNBIX YICAMA BEPTHRAALHMM APCHAKCM H
NP OPOMICHHN CEALCKOXOIRACTUCHNBIX KEYABTYP HANOPHLIMH BOLAMM.

TabGauu — 4, wamocTpauuit — 13,

YIK 631.6: 626,86

Howar B. A. ONPEAEJNEHME NPOHHUAEMOCTH BEPTH-
KANBHO-HEOAHOPOOHLIX IPYHTOBR. — B kn.: Metoaw noacsux Ha-
yUHMX HCCACAOBAMNA no OCYymMTCABHBIM Meanopauuam/Boecowin, akal.

C.~X, nayxk um. B. H. Jlennna. M., 1953, c. 73.

MNpenroxen IKCNPECC-MCTOA ONPEACACHUH KOHPHUIYyPAuUKMH INW0PK Npo-
HHUACMOCTH BEPTHRAJABHO-HCOAHOPOANLIX  rpynuTon,  HeTounuk  muhopma-
IHH — KPHBaEsE DBOCCTRHOBACHIIRA }"p'ﬂBHE“ MOCAE OTHAYMKE K3 Tﬂ'fl'l'l'ﬂﬂﬂl'ﬂ
Koaoaua. Mlan rpadoasaamTnueckuit mMéToa onpeacaciva TOUCHMBIX IHAYC-
HHA RPOMMUACMOCTH Ha BREPTHXKAAM M notexumaaa H, K. THpumHikoro —
OLHOBHKX pACYETHRMX BHAPAMETPOBR, BXOAAMIMX dll.'rp-llj.'.l'lhl Lau onpoaene-
HHA MEMAPCHHBIX PACCTOMHHA MW APYIrHMX FHAPOrEe0AOrHMECKHX pacueTon,

Haawerpaunwi — 2,

YK 532546

Wyasrun A, @, Beaona . M. PACMET PEXHMA YPOBHH
FrPYHTOBBIX BOJA HA MEXIAPEHBE OCYUWHTEABHO-¥BJAAKHH-
TEJEHOH CHCTEMB C NMOMOUMEBI} YPABHEHHA BOILHOIDO BA-
JIAHCA. — B Kkn.: Metoamw noAchblX HCCASAOBAMMA N0 OCYUIMTCALHLM Me-
ponpuAaTHam/Bececowan, akan, ¢.-X. nayk um. B, H, Jlenuna, M., 1983, c. B3.

Mpeasomenn GopMyas, ¢ AOMOULLID KOTOPHX MOKHO ACAATH NPOrHOI
AHEAMHEKH VYPORIE TPYHNTORBX BOA A MOEAQPEHLE OC VLI TO b0 0= Y R0 M M-
TEABHBX CHCTCM I YCADBHMX nePpeMEnoro HH!IHI.‘!LTFH.HIIEIIIHOIQ i rPYHTORD-
HANOPHOrG TN APCHHPYEMBIX ICMEdD.

TaGanu — 1, waawcrpanui — 3,

YK 626.87+631.4

Mutun B, P YYET HEOJHOPOILHOCTH MNOYBOrPYHTOB B
NMPOCTPAHCTBE NPH HCCAEAOBAHHAX HX BOLHOIo PEXHMA.—
B kn.: Metoas nodeswx HocACAOpanMi no OCYUWHTCABHBIM MCEAMOPALM-
siv/Beecoloan, akan. c.-xX. mayk um. B, H. Jlenuna, M., 1983, c. 90,

HI10MeHsl MOTOAK YueTa npocTpancTecunofl uiMenunpocT  (PHINKO-
MEXAHMYECKMX CpoficTs NOYDOTrPYNTOB NPH NPOCKTHPOBIHHH APCHAMA, MC-
TOAM BLACICHHA OTHOCHTEABHO OJHOPOAMMX YYACTKOE, B npeacaax KoTo-
PLIX NapaseTrpsl APCHAKA MOXKNO NPHAHMATE NOCTORHHBIME,

HamwocTpauuf — 1.
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YK 631.6: 626.862

METOJI ¥CTAHOBJEHHA 32ABHCHMOCTH MEXAY BPEMEHEM
OTBOOAA NMOYMBEHHO-TPYHTOBBIX BOJd H NAPAMETPAMH JNPEHA-
AA  (Bumod 3. A, Hypasaes B. A., Camodaaros J. N., HAomamen-
Ko M. B. — B Kn.: Metoas NOJCBELX HCCACAOBAHHA no OCYVIMHTENBHEIM MC-
aunopauuam/Beecowan, akapn. c.-x. nayk nm. B, H. Jlenuna, M., 1983, c. 112,

Jdano o0ocHOBANHE HOBOrO METOAA ONPCAEACHNA NAPAMECTDOR JAKPHLITOrO
Apenama. Jlaa 31oro npeaaoMedHo HENOALIOBATL MAGAMOACHHH 38 JMHHAMMH-
KOA IPYHTOBWX BOJ HA «JIPEHAMHOM KAHHER, NPCACTABARIOUICM DEnpeieHs-
TATHBNBLA B NOYBEHHO-AHTOJAOTHYECKOM OTHOMEHHH YUACTOR oOcyuwacMora
MACCHBA, HA KOTOPOM noa OCTPLIM YOJAOM APYE K APYrCY 3AJ80MeHL ABC
apensl. [IpH TakoM PACNONOMEHHH JAPEeH HA OOHOM MCHMIAPCHHOM NPOCTPaH-
CTBE MOMHO BHIOCAHTE NEAKH pPaAa 3HAYeHHA PACCTONHHA MeXMAY APEHAMH
H NoAayYHTE A48 HHX 3JABHCHMOCTH MedHAY BpeMCHEM OTBOAA NOYBCHHO-
TPYHTOBWX BO4 H NapaMerpaMu ApeéHama. 3TH NAHNHLIC, B CBOW OYMEpeldb,
MOKNO HCNOAL3IOBATE AJR OGOCHODAHMA ONTHMAABHLIX DAPAMCTPOB pery-
Aupywwen cetH. JIpeMMYIIECTBO TAKOTO METOAA — BOIMOMHOCTH MHOTO-
KPaTHoro MOSCAHPOBAHHS NEepHOoLoR HIOWMTOMHOID YEJOAHRHCHHA pa:i».’IHlJlll}ﬁ
NPOAGAKHTEALHOCTH. 3TO NO3BOAAET B TeucHMe 2...3 aer Hccaepompamuil
0GOCHOBATE ONTHMAJAbLHLE NapaMeTpnl PErvaAHpYOUlEd CcoTH.

Tabauuy — 3, naawcrpauni — 5,

YK 631.445.14626.845+676.17

Hukoascknit 1I0. H.,, Bynrua H. M. METOOHKA HCCAENLO-
BAHHH BOINHOIro PEXHMA OCYINDAEMbLIX 3EMEJNL C I'PYHTO-
BbIM THNOM MNHTAHHS B YCHNOBHAX NOXINEBAHHHA. — B kH.:
Mertoan noaesmx mccacaopanuii no  OCYWMTEABHMM  Meanopaunsm/Bee-
COM3N, aKan. ¢.~-X. Hayx um. B, H. Jlennna. M., 1983, c. 123.

nIJ'IIB-EJlEHﬂ. MeToOoHKA IIEE.'IE,JI.{JEHHITﬂ Eﬂﬂnllﬂﬂﬂpllnt‘rﬂ'ﬂ ll]ﬂph'llvlpl]ﬂalliul
ROAHOND DCMHHMA 30HB A3pauHM lJ-l::,'lllﬁ.Ei'rlH.‘.l: JeMenk rp}"l-l'l'ﬂ-ﬂﬂ]."l.'l THNA NH=
TAHHAE B YCINOBHAX MOMALRAHHA. BrmnoidHennsle no Aﬂlillﬂﬂ METOALHKE HC=
CACAOBAHMA NOIBOARIOT YCTAHOBHTE ONTHMAALHBE pEeMHMH OCYIICHHS 0
DRpOMCcHHA E‘E.’II:EIEEK[I.]H“ETEEHHHI EXYABTYP € ¥HCTOM MNOAYHCHHA :g-’t:‘l‘l:l-i?illll-r
BbiX BRICOKHX YpoHace, 3EOHOMHHA DPDEHTE.'thI}H BOALI H COXPAHNCHHAa DmoMN=
BexHHoro naopopoaus. Ilpeaaaracman Meroauka anpobMpoBana Ha 3IKcne-
FHMeRTAABHOM yyacTKe MIMH «Jlecnoe=, pacnoaosennom o BCCP.

Tabauwu — 1. Haawctpauuid — 9.

YK 626.81/84 : 626,86

Warkayckac . H. METOLHKA KOHTPOJIS BJAXHOCTH
MOYBbl HA OCY¥IIHTEJNBHO-YBJAMHHTEJIBHLIX CHCTEMAX, —
B kn.: Mervoam noaceBbx MCCAEAOBANMA N0 OCYUIHTEALHBIM MEJHODPA M-
aM/Bcecolo3n, akap, c.-x. mayk wm, B, M. Jenmnna, M., 1983, c. 140,

lMokazano, 4T0 NPH NPOCKTHPOBAHHH CHCTEM ABYCTOPOHHEro pPeryaHpo-
BAHHE BOOHOID PCEHMA OAHH H3 FMNABHBIX BOOPOCOB — O0CCACYCHHE HOHT=
Poaf 3a BAAKHOCTBIO NOYBHM. 3anaya NoJgy4eHHs HHDOPMAUMH O BAATO3A-
MACAX CCABCKOXOIARCTBEHHOrO NOJAA O4CHB CAOKHA M3-3a Goabwoll necTpo-
Thl HX pacnpefcicHHN Kak no rayduue, Tak # no TeppuTopiy. PaccMorpeHna
Tﬁfm";ﬂu NPOBCAEHHA NOYBCHHO-MEAHODATHEHEX HAILCKAHHA BA naonlajiax
PRre ra,

TaGanu — 2, waawcrTpaunf — 2,
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Juaug oTpesa

YIAK G26.8 : 631.342

Ypbhonmac P. H. METOOLHYECKHE HCCIEINOBAHHA NOYBEH-
HOH BJAMHOCTH HA MEJHOPHPOBAHHBIX 3EMIAX.—B Hu:
Metoaw nodcEMX HeCheroBanMil no oCyWHTeABHEM MeaMopauuaM/Boeco-
I03H. AKaj. ¢.-X. Hayk uM. B. H. Jleanna. M., 1983, c. 150,

PaccMOTpeHE HCKOTOPLIC METOAHYCCKHE BONPOCH MCCACHAOBAHNA BAA K-
HOCTH mous. [oxkasans BOAMOMHBIC NOTepH MecTta oTlopa NOYBCHHEWX npob
OAA HCCACNODAHHA BAAMHOCTH HA OocywlaecMoMm y4yacTtee., JIAA BhpannuBa-
HHA TOHMHOCTH ONPefedcHHA BAZEHOCTH no BCeMY NOUMBEHHOMY upm:lm.'m
NPegNOMEHD YECAHYHATE KPATHOCTh HAIMepeHHW B NOBEPXHOCTHBX CAOAX
(a0 60 cM) H YMCHBIUHTE B ODoace rayDOKHX ropHIOHTAX.

Tabany — 4, wamocTpaunii — 3.

VIIK 631,62 : 536.16.047 (174.5)

Tymac P. A. METOOHKA ONPELEJNEHHA KPHTEPHEB HH-
TEHCHBHOCTH OCYUIEHHS 3AKPBIThHIM JPEHAXEM.— B ku.: Me-
TOAE MNOJACELIX HCCACAOBAHMI NO OCYWHTCABHBM MeanopauusmBeecolwoan,
axan. c.-X. mayk mMm. B. H. Jlennna. M., 19583, c. 160.

Ha ocuope ypapHenns poamoro Hananca ApPeHHPOBAHHON noums M Afn-
NPOKCHMALUHA cTOKOROH QVYHEUMH NOAVYeOHL MATEMATHYCCKHE MOACAH VPOR-
Hell FPYHTORMX BOJ W ApeHamuoro croka. [lapamerpst 3THMX  Moaeaci
ABAAKTCA KOMPOHUHEHTAMH, XAPAKTEPHIVIOILHMH HHTCHCHBHOCTE APCHHPO-
BAHHA B JAHHBX NOUBEEHHBIX YCI0BHAX. [ToavdcHbBl YeTEKME KPHTCPHH A0s
cpasuerud 3PQCRTHBIOCTH ACACTEHA APCHARKA B AHAJNOI HUCCKHX NOMBCH-
HBIX YCIOBHAX.

Tabanu — 2.

YK 6316 : 626.674

Aarekanpn K. @, ¥pu Y. ¥. MNPOBJEME METOIOHEKH IPH-
KJNAOHBIX HCCINELOBAHHH MNPHYHH OTKA3A JOEHCTBHHA 3A-
KPLITOIO IJPEHAXA. — B kn.: MeToaW nMoacBLX HecAcaopanuit mo ocy-
iuiun'..'u?mm mMeanopaunaM/Bececowsn. akan. c.-X. Hayk uM. B. H. Jlenuna.

« 1883, c. 166.

[TpueeaeH aHAAH3I BONPOCOB MCTOAHMKN KOMNOACKCHBY NPHEAAAHWMX MC-
CACAOBANHA NPHYHH OTKA3a aelicteun aApcuama. lpepsomena METOAHKA
OUCHHH AOCTHTHYTOH HHTCHCHBHOCTH OCYIUCHHA, OnpeicaeHHs HeoOxoaumol
TOYHOCTH M ONTHMAAbHON o0CCNeYEHHOCTH HCXOAHBIX NAHHKX 048 Npoek-
THPOBANHA APCHARHBIX CHOTCM. OnHcana METOAHKA onpeAcACHHR HHTCH-
CHBHOCTH NPpHTORA HANORHEX TRPYHTORLIX BOMD.

Tabauun — 1, manwcrpannit — 4

YIOK 536.04 : 631.62

Cakanavexkac A. H. OCOBEHHOCTH OPrAHH3ALLMH THAO-
POJOIrHYECKHX HMHCCHNEIOBAHHH HA TEPPHTOPHH KPYIIHBIX
APEHAKHBIX CHCTEM B JIHTOBCKOH CCP.— B KH.: MeToas noje-
BRMX HCCACAOBAHME N0 OCYIIHTCALHLIM Meanopauwam |/ Beecowsn, axkaa. c.-x.
HayK um. B. H. Jlennna. M., 1983, c. 176.

ﬂanaua OPramnIiuun rogporordaecKny HCCACAOBAHKA i TEPPHTOPHH
caMoit Kpynuolt apenamuoll cHeremst B Jlutomckoit CCP. llans xapaxte-
PHCTHEM OINBITHRX AIpeHAMHLX CHCTCM, Ha HOTOPRX npoRpéaedbsl HCCHEHN0-
BaHM lllﬂl'-‘HlH]]ﬂBﬂIIHﬂ noRpepxuocTHOr, APCHAAHHOO H CYMMAPHOND CTOKA.
MpHoexeHo ONHCAHME KOHCTPYKUMA BOAOMepPHBIX NOCTOB M VEA3SAHM 0CO0-
ODeHHOCTH HX COORYARCHNA.

Tabany — 1, HAaAKCTPanWA — 1.
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YK 626.56 : 631.62

Hukswrun H. C.. NMeryxon C. A, ONPEAEJEHHE PACHET-
HOH OBECNEMEHHOCTH OCVIIHTEJILHLIX CHCTEM B HEIOOCTA-
TOYHO H3IVUYUEHHLIX PETHOHAX. — B KH.: MeToas noaésmx Hecaeao-
BAHHA N0 OCYWHTEALHBIM MedaHopauuaMm/Béecowad., akaa. c.-X. Hayk
M, B. H. Jlennna. M., 1983, ¢, 1581.

MposcacHa METOAHEA BLIOOPA PACHCTHOR O00CCACHCHHOCTH peMHMa pa-
00TH OCYIMHTEILHLIX CHCTCM B MAJONIVHEHHMIX padoHax crpanws. Jdan
NPHMCP HEACHCPHOTO PACYCTA HCKOMOH ODCCNCMCHHOCTH A8 OCYLIACMBLT
Goaor Taexnol sonwm 3anaanofl Cubupn. Jdana oucHKa napaMerponr pery-
AHPYHULEH COTH Yepe3 BOAHO-TCNAOBON pCHMHM, coaaaBacMmuzil Ha MCAHOPH-
pyeMom obbeKTe.

TaGaun — 4, waawerpauuin — 3.

¥IOK 631.6: 626.86

NMxaxapse I. C. BBIBOP THNOTE3N H ONPENLENEHHE PA-
CYHETHOH MHTEHCHBHOCTH OTBOJA TrPYHTOBBIX BOO HAJA
OBOCHOBAHHA MOJNEBLIX 3KCNEPHMEHTOB MO ONPELEJEHHIO
ONTHMAJIBHBX NAPAMETPOE 3AKPBITOTO JAPEHAXKA.— B ku.:
Meroap nOACBHEX HCCACLOBAHKI N0 OCYWINTEALHBIM  MeaHOpauHam/Boe-
COM3H. aKan. c.-x. nayk um, B, H. Jleunna. M., 1953, c. 189,

B cOOTRETCTBHI C PAINHYMHON HHTEHCHBHOCTEIO OCYINCHHA VCTAHOBACHO
KPHTHUECKO: 3pavenue koaddmumenrta dnavTpaunmu, onpeicaniomero rpa-
i adpexTupnofi paborsl 3AKpWMTOrG apenama. OGocHoBana nceobxoamn-
MOCTE AHQPPEePEHUHPORANNOTO NOAXOMA K ONpeacicHiio pacueTHOl HuTen-

CHBHOCTH OTBOAA TPYHTOBBIX BOA B 3ABHCHMOCTH OT NPHPOAHO-KAHMATHYC-
CKHX W MEeJHOPATHBHEIX YCAOBMI,
Hamwocrpauni — 4,

YK 63]1.62

YVCTPOHCTEBEA JAJA HIMEHLEIHHH rrJA¥bHHLI NPOMEP3AHHA
NOYBOTPY¥HTOB. Bunmodg 3. A., Xeraace 1. N., Hecrepenko H. M. —
B EH.: Meroasl nodesplX HCCAEAOBAHHH no OCYIUHTEABHBM MEAHODAUM-
aM/Bcecoload,. akan. c.-x. #Hayvyk um. B. H. Jlennna. M., 1983, c. 198,

Jano onHCcAHHE ABYX KOHCTPYHKUHA YCTpofCTE AJAR HAMEDCHHA rayvOnHb
NPOMEP3IAHNA NOYBOTPYHTOR o NEIRX AeTA40BHOND HAIYUYEHHA Tena0porg pe-
HHMA OCYINACMBIX 3CMCNb.

Haawcrpauwh — 2,

YK 6G28.367

Muunacs H. B. 0 HEKOTOPHEX TPY¥IAHOCTAX OBPABOTKH 3K-
CNEPHMEHTAJIBHLBIX JAHHBIX. — B ®n.: Meroam noacemx HCCACno=
BAHHA N0 OCYMHTEABNWM Meauopauuam/Beecowsd. akaa. c.-X. Have
nM. B. H. Jlemuna. M., 1983, c. 202.

PaceMoTpens NCKOTOPLIC NOFPeLIHOCTH NPH NPOBEJEHHH IKCMCPHMCHTOR
H BOIMOAHOCTLE WX HENpABJICHHAR MHTE‘METII'IL‘EHHﬂ Dﬁ]’l'ﬂfl"TH.H NOAYHCHHENX
JaAHHBIX. Pﬂ.f{'HHTIJEI! MCTON ANMNPOKCHMAILMH !b}'lllil.]l-ll-l  MOMOL B H'_I,.',Tl:—
BLIX H'ﬂﬂ'lﬁlﬂlilli.'l-lﬁ OPAHHAT. HPIIHEAEHH TPHMCPsl [.I'Iti..‘.‘[l':].'a+

Tabauww — 4.

Hamwerpauni — 1,

JHHHA oTpesa
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JIHHHEAR OoTpeaa

YK 631.6.

HukumtTenkons b. . MOAEJHPOBAHHE H MOJAEJBHLIA 3KCs
NMEPHMEHNT B CEJIBCKOXO3AHCTBEHHBIX MENHOPALLHAX.— B xu.:
MerToad noaesux HoCACAOBAHNKMA no OCYWINTEABHBM MeaHopauHaM Beeco-
03N, akan, c¢.-x. Hayk uM. B. H. Jlennna. M., 1983, c. 213,

PaccmoTpens ofUeMeTOA0A00 HICCKHE NOAXOA K MCTOAAM MOACIHPO-
pauuA. TMOKAIAHO OTANYHC MOACABNOrO IKCOCPHMEHTA OT MIMCPHTEABHOIO,
Mﬂ;l,l!‘.‘lhlthlﬂ SGHCMCPHMENT — OAWNH W3 BAMHERIINX KOMNOUCHTOR MCoTOoOaOD
MopcaupoBanua, ObpauicHo sHHMAHME HA BOIPACTAWWYIO pPOdL MeTOAOD
MOJACAHPOBANNA CCALCKOXOARRCTBEHHMX Meanopauni,

Haawctpaunit — 1.

YIAK 631.6,

KanupubGep 0. A. MOLEJIHPOBAHHE PEAXHMOB OCYUWEHHA
CEJILCKOXO3ACTBEHHBIX 3EMEJIb.— B kn.: Meroam noac¢selx M-
CACAOBANRA NO OCYMMTCALNLM Meanopauwsm/Beecowan. akai. ©.-X. Hayk
us. B. H. Jlenuna. M., 1983, c. 223,

HajoMens METOANKH MareMarndeckoro (sopobGaaancosoro), ¢umanue-
CKOM0 MOACAHPOBAHHA PERHMOB OCYIIEHHS CCABCKOXOIARCTBEMMLIX 3ICMCIb,
NOABOARKNHE onenuTh HPPeKTHBHOCTE arpo- | rHAPOMEIHOPATHBHLIX Me-
PONPHATHR NPH HAAHYHH W OTCYTCTBHH HCAPOAOJKHTEALN WX palawaeuni
3 BOAHMM peXHMOM novsn. [pReejens pedyabTaTe PacucToB W NOACBLIX
ONMTOR HA AHIMMETPHUCCKME NAOHIAAKAX ONETHO=NOKAIATEA LHOID NOIRA-
crpii CeeHHHIMMM no MOACAHPOBAHHID PCEHMOB OCYWCHNA CYTAHHHCTHX
NOME ¢ PASAHMHOR CTENCHLIO APCHRPOBARMSR, TayHOKHM pHXJACHHEM H J0K-
ACBANHEM,

Tabany — 3.

YK 631,62(0,75.5)

NMpeoGpamencinid K. M. METOOIHKA OPFAHH3ALHH H
NPOBEAEHHA HCCIELOBAHNHH no HIYVYEHHK) NPHEMOB
EVJALBTYPTEXHHEKH.— B kn.: Metoan noacpux pccacponaunii no ocy-
WHTeALHBM Meanopauusas/Beecorwsn, akan. c.-xX. mayk um. B. H. Jlennia.
M., 1983, c. 229.

PaccMorpensl Tpefonaniug, NPEARABASEMBIC K KVALTYPTCXHHYNCCKHM pa-
Ooram. lMpueeaesnl IPAZAUNM KYALTYPTEXHHYECKHX XAPAKTEPHCTHE R HX
BOIMOMHMC AONVCKH npH BuBope onMTHHX yYacThoB, PaccMOTpeHs mBonpo-
CWl ONTHMH3ALMK HHCAA BAPHANMTOR W NOBTOPHOCTEN OnNwiTON, PA3IMCpOB,
GOpME W PAIMCUICHHS ONBTHRX ACASHOK. Jlansl METOAMKH BHNOJAHCHMA
OCHOBHKX HaOAWACHHA 38 TCXNOAOrHYECKHMH npPOUEecCAMH NpH  HCCaeao-
BAMMHX KYABTYPTEXHHHCCKHX Meadopauui.

YK 631. 62

Ctapukos X. H. NOCTAHOBEKA ONKBITOBR NO OKYJIbBTYPHBA-
HHIO OCYINAEMBIX MNOYB.— B kw.: Mertoas noacesx #Wccacgosanuil
N0 OCYIIHTEABHBIM  Meanopaumam/Beecowan.  akag. c.-X. Hayxk HM,
B. H. Jlendna, M., 1983, c. 242,

Chopmyanposans ocnonnide Tpebonanuna K npbopy onmMTHBX yHACTROB
11 HI'J‘.’I'I.'IEHLEHHW ONBTOBR NO ﬂ-H}'JIhT{}'ﬂHBaIIII[ﬂ- ICMCNL. ﬂﬂltﬂ{‘,ﬂl."lllpl I'lI!'.‘lIME[.'I‘
HBE CXeMBl ONBTOER W COCTAD HEODODXOAHNMBX uaﬂ.rumu.cmlfh

Hanwoctpauni — 3.
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¥OK 631.62(0,75.5)

EmMmeasnnosa H. M. METOJNLHKA NPOBEAEHHA HCCHAEILD-
BAHHH N0 OK¥JNbTYPHBAHHK MEJHOPHPYEMBIX 3EMEJIb.—
B kn.: Metoas noaeBMX HCCACAOBAHHA N0 OCYWHMTEABNBIM  MeaHopaiH-
aM/BCecowdn. axkan. c.-X. nayx wMm. B. H. Jlennna. M., 1983, c. 251.

P‘I.I:CHI]-TDEHH ﬂtﬂﬁt‘ﬂllﬂ:'ﬂl FAKIAAAKN noAaCBELIX OnEEToOn W NpoBCICHAN
RCCACAOBAHMA NO OKYALBTYPHBAHHI MeAMOPHPYCMBIX 3ceMeas. [Hoxasauma
HeOOXOAHMMOCTE PasMEUICHHA ACARHOK ONBTA C©  YYETOM PACNOACHCHHNA
aeMenTon ocymuteasnoft cern. Chopmyanposano tpefopanne K ojmno-
pﬂ,ﬂ,}lﬂ{‘nl ONEITHOTO THHETHI. ﬂEHH J:H}I'I}'-EI'I[HHE ﬂﬂﬂ,ﬂ,l‘:."ﬂﬂ. '.'.I‘I'I'Ii.TI'EIIIBHHﬂ no
NOKAJATCAAM NACLOPOAHMA NOMEBL, KX Boano-QHIHYecKHm cuoofcTBaM, Me-
XAHMYECKOMY COCTABY, CTCNEHH 3ACOPCHHOCTH KAMMAMM M APeBECHO-KOp-
HEBMMN OCTATHEAMH, OnpeicacH coctam HaAdAWIAeHHA HA ONWMTHBIX YYa8CT-
KX B 3ABHCAMOCTH OT HIY9ACMBIX NPHEMOB OKYABTYPHBAHHA.

yAK 631.6: 6314 :681: 14

Monoma T. M., Maasimena . A, EMmeasnuosa H. M.
METOAHKA PETYJIHPOBAHHA NHTATEJLBHOIoO PEXHMA MEJIHD-
PHPYEMBLIX NOYBE NMPH NPOTrPAMMHPOBAHHH YPOXKAHHOCTH.—
B kn.: Meroan noaesmx HCCACHAOBAHMA N0 OCYMIHTCALHMM  MCAHOPAWN-
am/Bececow3n, akan. c.-x. mayk nM. B. H. Jlennna. M., 1983, c. 256,

PaccmoTrpetsl oCODCHHOCTH NOAYUCHHA JIANAAHHPORNHMX YPOMACE Ha
MEAHOPUPYEMEIX aeManx. TIpuBecAcHL pA3aMIHBEe cnocod PACIETA NOTON=
HHAALHO BOAMOMHOR YPOMAAHOCTH B JABMCHMOCTH OT AFPOKANMATHACCKHX

pecypion, nNAGADDOAME NOMAE H OTPCErYAHPOBAHHOCTH WY nOAROND pesimMa.
Jdana $opMyaa pacyeTa HOPM MHHEPAALHMX YAoOpenwd noa sanizanmnpo-
BANHLIHA YpOMaR, YUNTHDAWIAR BLHOC HACMCHTOER NHTANNA C NPOAYKILN-
cfl, ux COACPMAHNE B NOYDE M OPraHMvYecKMX YAOOpEeHWAX, A TaAKKEe un::la-
'IIJ'HII.H'HI'I'H HCNOABIOBANMA IACMEHTOR NHTANHAE #H3I nNOoYniE W :mnﬁpﬂl-m -
NMpueeacHsl apavennn xoachanuil Beex sxoanmux r $opmyay nokazaveach
B 3ABMCHMOCTH OT NAOAOPOAWA nouB, OGHOAOTHYCCKHX OCODCHUMOCTCR Kyiak-
TYP, pasMepa naanupyemoit ypomxalinoctu.
Tabanu — 6.
!

YIOK B631.62

Wamanacn B. A. METOJIHKA OTBOPA OGPA3IUOBR B NMOJE-
BHIX ONBLITAX H EE BJIHAHHE HA NOKA3SATEJH NUTATEJABHOIOD
PEAXHMA HH3HHHORA TOPPHHOH NOUBLL.— B kn. Metoam noac-
RRX lll:.l'.'.ﬂﬁﬂ.u-ﬂlﬂllﬁ mo 'I}EFUIII'I'E.‘.IIJHHH hIE'.’IIlﬂPﬂ.ll.H:FIHfHEEL"{III'.']-H. ARKAL. C.~X.
Hayx um. B, H. Jlennna. M., 1983, c. 266.

MpupeaeHs PeayasTATH MH3IYYCHHA BAMAHNA cnocobos ovlopa obGpa:-
HOB WA NATATCABHLA PEMHM W ATrpOTCXHHTECEHE cBOACTBA MMINHHOR TOp-
hauofl nourW B NepEMe roal ©¢ HCAOALIOBANMA NOA MOMOKYARTYPORA xap-
Todenn, YcpHEM napoM, THMopceBkOo#l JAyrosofi B ycaomuax OCsMoaeHcxol
ofaacTu.

Tabawn — 10.

¥IK 631.445.14 : 631.42 : 631.6

CEpeHEEHKoBsa H. H. HEKOTOPHBE OCOBEHHOCTH METO-
JHKH NMOJEBBIX H KAMEPAJIBHBIX HWCCIAENLOBAHMH TOP®[A-
HBIX NMOYB B UEJAX MEJHOPAUHH H CEJNBCKOXO3SNHCTBEN-
HOro OCBOEHHA.— B ®u.: Meroam noacpslx wHecacaonanuft mo ocyiwm-
TCABHBM  MeanopaudamBoecowan. akan, c.o-X. nays wm. B, H. Jlewawa,
M--p lmu, t-l mi

Mpueeaent ocobeHNOCTH noaeBsX W aaloparopHeX anaanion opra=-
HHYCCKHYX NnoYn, I]II-IH-H KO-XHMHYCCKHEe cnoficTna KOTOPLIX JARMCAT OT HX
BAAMHOCTH.
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JIunna orpesaa

YK G316

JNaoppuuenko B. M. METOJLHKA NOCTAHOBKH ONBTOR C
YNOBPEHHAMH HA MEJHOPHPYEMBIX 3EMJIAX.— B kn.: Meroam
NOACRKE HCCACAOBAHKHA N0 OCYIUMTEALHLIM Hf‘ﬂHﬂF:IHHHHJ"BL‘tEIJH:IH. aKan.
c.-x. nayxk um. B, H, Jlenuna. M., 1953, c. 292,

Nokazano, Y4TO COOTHOINCHHE SACMCITOR NHTAHNNE, NOTAOMAEMBIX pa-
CTEHHAMHE  AANHOND BHAA D AAANTHPOBAHMLIX (HOPMAJALBMBIX AA#H pOCTA
M ]JBJI]H‘.FHﬂ] YCAOBUAXy HE IABHCHT OT @IHTﬁPﬂ'B pHewmned cpeas | npcg-
CTABANET BHAOBYHW TFEHETHYCLKY M BEOHCTAMTY. Ha ocuoBe BHAOBLX reHeé-
THYCCKHX COOTHOWCHHA NOCTPOCHA CXeMA ONWTOB ¢ yaobpeHHAMHW U#OpPH
pefoasmosM 4Hcae papuautTon, Jlawsl 3INAYNCHHA BHAOBWMX reHETHYECKHX
COOTHOWCHAR AAR BamHEAWNX CeALCKOX0IARCTBEHHMX KYALTYP.

Tabaun — 14,

YIOK 631.6 : 5566.508.7.

Muaenok M. H. ONPEAEJNEHHE BONOOEMEHA TPYHTOBBLIX
BOoId C NMOMBOR B JIHAHMETPAX KOHCTPYKUHH BHHHI'nM.—
B k.: Meroas noJeBHX HCCACAOBAHEA N0 OCYWHTEALHBIM MEAMOPALH-
am/Bcecowan, akan. c.-X. mayk wM. B. H. Jlenuna. M., 1983, c. 305.

Mpexaomeno Gaaanconoe ypaspEeHHe AAR PACHETAa BOAOOGMCHA MEXAY
rpyNToOBLIMH BOAAME ®H 30HOR aspaumM ¢ yyeroMm peryaspywmero ofinema
H HIMCHCHHA YPORHA BOAL B JHIHMETpE,

TaGang — 2,




