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Beegenne, O0wme nonoxeHwvs
0 CMCTEMHO-CTRYKTYPHOM miogxone

XapaxTepHaa 4epTa COBPEMEHHOND 3Tana PadBUTWA MENWOPALWA KAK OAHOIO
A3 BAXHEULLX DAKTOPOB MHTEHCUDNKALMW NPOHU3E0AGTE] GeLCKAXO3RNGTAEHHOM
NPOAYKLAHM - MACWTABHOCTE MENMOPATUEHLIX BO3NEKCTEAA, OXBATLIBAIOWMWX He
TOABKD OTAEALHLIE XD3AWRCTEA, HO W LENBIE PEMMOHBI HAWER CTpadbl. B cdepy
3TOR AEATENLHOCTU BOANEKAKTCA 3HAYMTENbHBIE ODBLEMLI BOAHLIX, IEMENLHLIX,
TPYLOBLIX W APYTVX MATEPUANBHBLIX W IHEPreTUHECKAX PECYRcaBs, 4TO CnocodcT-
BYET HE TO/NLKO KOPEHHOMY YNYULIEHNIO 38MENk, MO U CYLUSCTEEHHOMY WIMEHEHUIO
CBORCTE NMPHPCAHOA, COLMANLHOW, 3KOHOMWYECKOW W Apyrvx cped. MNpu 3ToM He-
06X04MMO OTMETUTE Kak ONOCPEAOBAHHOE, TaK M HEMOCPEAGTEEHHOE BAUAHME Me-
NUOPATMBHON ASATENBHOCTH HA 3TW CPefbl. ITOT HOBLMA, XAPAKTEPHLIK ONs Ha-
CTOALLEra 3Tana MOMEHT HALIEN OTPaXeHWe B TOM, 4TO rpceKThl NO MENHoPALMA
KPYNHBIX PErHOHOB NPEAYCMATPUBAINT NPAMOE BO3ACHCTBHE HA COUMANBHO-3K0-
HOMWHECKYID CPepy, HanpuMep, Ha ca3gadue uHgpacTpykTypol v ap. Cnego-
EATENLHD, NOBLILLEHWE HAPOAHOXCIAACTBEHHOW SHDEKTHBHOCTI MEANDPALIMK HE-
PA3FBIBHC CBA3IAHO C HEOOXOAMMOCTLIO NOAHOTO M BCECTOPOHHErD yYeTa 8cex ac-
NEKTOD MENHOPATMEHON AATeNLHOCTWU. KapguHanbHoe peweHua 3toi npobneme:
HeBo3IMOoxXHO Ge3 Bonee obWEro NO CPAaBHEHWIO C TPAAMLIMOHHBIM NOAXO0AA K pac-
CMaTPUa2EMOMY NPOUEsCy.

Kax »asecTso, Hayka, v3yuan CYLWHOCTE OOBLEKTOE U CUCTEM C NOMOLLLID Ka-
TEropvK M NOHRTUA, AAET BOIMOXHOCTE DOOBLMTL HAKONAEHHLIE FHAHWA K 0OL-
ACHWTh VCCAEAYEMBIE MPGUEBCEL U ABNEHWA, MPUYEM NEREX0f 0T ONUGAHWUSR 3THX
NPOUECCOE M RBAEHWA K WX OGBACHEHWIO GOBNAAAET ¢ NO3ZHAHWUEM WX CTPYKTYQ.
Noatomy BBEfEHWE OG0OWAIOLLNX NOHATAA, 3aKOHOB, TEORWA HA OCHOBE MCNONL-
3OBAHUA CUCTEMHOr0, B YACTHOCTW CUCTEMHO-CTPYKTYRHOrO, nNoaxoaa Havwbonee
LEeNeconbpPa3HLIA NYTh K CMHTE3Y 3HaHnA (Arapxoe, 1977; Caukor, 1877 CEMEHKOK,
1975, Cwpopoe, 1974; Twmodees, 1977, Yenukos, 1975 u ap.).

CHCTEMHO-CTPYETYPHBIA NOAXDA NPEANONAraeT PA3IBUTUE WANEKTUKIW BHYTPEK-
HEr0O W BHELWHET0, BKAKIMAA [BA aCreKTa: B3aMMOJSRCTBUE MHKEHEPHCR ChCTeMb
€O CPEOon M MePARXMYHOCTEK) CUCTEM, T.B. 80BNEYEHHOCTh MCBOW CUCTEMEI Kak
NOACACTEMBI B HEKoTopYID Bonee cnoxkywo cucTemy. Mpu aTOM PELIAIOLIYIO PONb
B CUCTEMHO-CTDYKTYPHOM NOAXOAE WM PAET NOHATHE CcTovkTypa. WU B, Hosuk (1975)
OTME4ART, 4TQ CUCTEMA W CTPYKTYDA COOTHGCHMTENEHD) W BLICTYNAKT KaK EANHCTED
NPOTUECNONCKHOGTEN, 3 CAM CUCTEMHO-CTRYXTYPHEIR NOAX0L B 0bLemM Biae 03-
HAYaeT PACCMGTPEHME NOIHABATENLHLIN OGLEKTOR B KAYECTREE CHCTENM SNEMEHTOB
NOA YrNoM 3peHna wx CTOYKTYp.

AKTYANLHOCTE MCCNEA0BAHWA CTPYKTYRLI CHCTEMbI NPOM3BOACTEA NROAYKLAL HA
MENMOPHPOBAaHHLIX 3eMnsx (nnn Boobue niobon cucTemul MM NDACKMCTEME!) DRPE-
AGNAETCA TEM, 4TO B HEW NPOCMATIWEASTCA HEKG TOPAA AHANON MA MEXLY BAXHOCTHIO
PACCMOTPEHKAA NCHATHA «3aK0H» W EM0 PONK 8 0TCOpaXeHWd HEKOEMD RBNEHWS, NO-
CKOMbKY 3AKOH BLIPAXAET CYLUECTBEHHGE B ABJIHWM, 2 CTOYKTYPA — CYILLUECTREHHOEe
BcncTeme, CTPykTypa 370 7akas OpPraHu3alia OGLeKTOR, KOTOPAas Xapak Tepuay-
€T MX CYLIHOGTL C BHY THEHHUMI 3aBrcMMocTaMu (H. ApTiox, 1977).

BMECTE C TEM NPOLECC CUCTEMHO-CTPYKTYIHON WHTErPAuMA, CUHTE33 HAYYHEIX
IHAHWA TAKKE MMEET pAR NPOTweopeyrd, OfHO na Hux - muoroobpaave MerTo-
[ONOMAMECKMX ACIIEKTOE CUHTE3d HAYK. CUHTE3 MEXHAYSHBIX W BHYTPUHAYYHBIX
MCCREAOEAHWA BO3MOXEH NWLUL B PE3IYALTATE PACKPLITWA BHYTREHHErc eAMHCTEA
BCEX Moguwduxauwh wccnegosanuwii (Apmiox, 1967; Bunep, 1958; Tacnapckwi,
1878; Ievumann, 1980; ean Mur, 1981; Maywkoek, 1975; fo06poa, 1969, dpyXnHuH,



Konropos, 1975; Keppoe, 18963, Kotapbuuckuin, 1973; Mowcees, 1879, 1981; Moia,
1957: Yemor, 1978: LapakwaHa, Xeneanos, Wauuwui, 1977 w ap.).

Passurre MCGJ‘IE,U,OBE.HHFI 10 CO3AaHVI0 COBERILIEHHbIX MENMORATHUEHBIX CHUCTEM
GBR3AHO TAKKE G DOBEONHCHWEM YCHNMIA N PE3YNLTATOB NOMCKOE ydeHsix, pabo-
TAWWHX KAK 6 0DNAGTH MENMOPaUA, Tak W B CMEXHBLIX abnacTax sHarwna. 3710
BO3MOMHO AMWb B Cay4vae BbIABNEHWA GGLuEFO 3BEHA VUMM INemMeHTa 8 Pa3fIMHHbIX
HaYYHBIX AUCLUNAKHAX, cnocoBHOro BTe GCHOBOW MEXAWNCUMNAWHAPHOTO GUH-
TE3a HAYYHEIX M3bICKaHWA, B 0012CTh TEXHUMECKMX, IKOHOMMYECKIK 1 BPYTHX HAYK
THXAM 3BEHOM MOXET BhiTh KMEEPHETUMECKAR CTRYKTYRA npouecca (BuHep, 1958).

KMBEPHETHMECKME NPMHUMNGI YXE HAWNW NDUMEHEHME MDY WCCNENDBAHMA ME-
NMOPATUEHEIX NPOUECCOB. PN 3TOM PACCMATPMEANOCH B/IMSHWE TOMBKC HEKDTORLIX
NApamMeTRCE «BXOAA: HA NapaMeTpel «BbiXoAa» C YMETOM BIMAHWA «0OGpaTHOW GBR-
sm». PasevBan ganee 37ToT NoAX04, GYAEM NOHWMATL NOL, KOMNGHEHTAMK «BXOOA»
¥ «0BpPATHON CEAIM» KATErOPUW W OGLLEHAYYHBIE NOHATHA, OTpaxXalowve Hawbonee
0BMe, CYULEGTBEHHBIE CBOWUCTEA W OTHOLLIEHWS ABNEHWW B CUCTEME NPOW3BOACTEA
nponykurn (CMNN) Ha MenMopYpOBaHHBIX IEMAAX (M3). MNpeanaraemoe a8 HACTO-
awei pabGoTe pacomotperune CMN na M3 obycnosneHo yxe CywecTeyloweih npax-
TMKOIA NPOEKTUPORAHA NOJOEHOre poga cUCTeMm. Bonee TOro, BHAHANE TEXHWU-
qeckas SKCRNYATALMA 1 YyNPABNEHWUE CUGTEMOR (0T NOAYHEHMA NPOAYKLMW A0 CAS-
WM EE rocyAapcTBy) OCYLUECTBAAKTCA CNELMAAMIMOOBAHHLIMM OPTAHN3AUNAMK
{NpumepoM MOXET cnyxuTb [onoaHan cTens K Apyrve).

CoueTtaHme KMEepHETMHECKOre NPWHLMNa K KATErOpHANsHO-NOHATUIAHCIO NOA-
x00a, kax ByLeT NOKa3aHo HVke, NOIBOMMT ONWUCATL W OOBACHKMTL NPOUECT Me-
AMOPAULMK B KATEr OPNANBHO-NOHATUAHOM BUAE K AACT BO3MOXHOCTE CAENATE ELIe
OfMH WAar H3 NYTY WHTErPaLMA AHAHWA 0 MEAUOPATUEHOR REATEABHOCTH.

OCHOBHOI MOMEHT NpW pa3paBoTKE KATEropManuHO-NOHATKANOA CTOYKTYPE
KOHUENTYanbHoW Moaenk CNM Ha M3 - ambop 1 0GOCHOBAHME KaTeropui v o6-
LLIEHAYYHEIX NOHSTWEA, T.8, TEOPETHYeCKoTD Baauca. s apiBofa M QOKAIATENLCTE
MONArAEM, 4TO MENHOPATMEHAR ASATENBHOCTE WM NPOLECE MENMOPaLnA ecTh pa3-
HOBWAHOCTE NPOW3BOLCTEEHHOrO NPOUECcca vk uenecoohPaA3IHON NEeATENBHOCTA.
Mo ¥.Mapkcy, NPOW3BOACTBEHHBIA NPOUEGG BCTh . . JuenecoofipasHas [EATenb-
HOCTE, MM Campift TRY, npeameT TpyAa W CPEACTBA Tpyaa». «MNotpebneqwe pa-
Goueid cuAn — 3TC cam Tpyoas'.

Takvm 06pazom, K.Mapkc Ha OCHOBE WCTOPWYECKOTO OnbiTa € YHETOM COLM-
ANBHO-IKOHOMWNECKIX 11 NONRWTUMECKMX YCRGBMA BBOAWT VP OCHOBHBLIX KOMNO-
HEHTA NPOW3ECACTBEHHOMD NPOLECca: cam TPyA, NpeaMeT Tpyad, Cpeacrtea vpy-
3. 3T KOMNOHEHTBI BIAWMOCBAIAHHLIE W B3AUMOOOYCROBAEHHLIE, COASPXATCA
W 8 GMCTEME MPOU3RCACTBA NPOLYKUMM HA MENMODWPYEMBIX 3eminx W onpepe-
PAIOTCA Yepe3 KaTerapuy K oGLWeHaY HbIE NOHATHA, TAKWMe KaK YE/I0REeK (nnwn ero
rpaHe — cam Tpy4, oTpaxaiowmi cneduduky ChIMN va M3), maTepuan (npeamMet
TPYOA), MMKEHEPHAR CMCTEMA, BRNIOYAIOLWIAT WCKYCCTBEHHLIE COOPYXEHWS, Ma-
LMHE M YCTPORCTEA € vx CTQYKTYpOR W cBRaamu (cpeacTea 1pyA3).

¥ K.Mapkca: «Cpepcteo TpyAa €CTe Bellb WK KOMNNEKG BEWER, KOTOPLIE
UENOREK NOMELLAeT mexay cobolt U npeaMetom TPyaa M xOTOPbIE CAYXat ana
HEro B Ka4eCTBE MPOBOJHVKA €rs BO3ACHCTEMIA HA NPEAMET="", Hanee OH NHWET,
4TD B NPOUECCe TPYAa HEATENLHOCTs YeNnoBeKa Npw noMeww CPEncTe TPYAA Bhi-
ILIBART 3aPAHEE HAMEUEHHOE W3MEHEeHWe NpeaMeTa Tpyaa. lpouscc yracaer B
npoaykre. NpoaykT npouscca TRYRA ects NOTPEGUTEALCKAA CTOWMOCTh, Belle-
CTBO NpUPoAbt, NPUCNOGOONEHHOE K YEN0BEHECKUM notpebHocTAaM NOCPERCTaOM
nameHeHna GopMbls’ . Tak, ecnu PacGMaTpUEaTh MENHOPATHBHYIO ASRTENLH-
HOCTh, TO, Kaxk Ob110 NOKA3AHO BolllE, B €€ Pe3ynkTdTe CO3AaRTCA BELUECTREH-
HO-3HEpreTUIeckui (B auae CENBCKOXOIANCTBEHHOR NPOAYKLUK, MERMOPATUBHOW

* Mapke K. Kamunea F. 1 C. 188, 189
b Mapre K. Kantmaa !, i C. 190
ok g ke (191, 192



OBCTAHOBKK W T. 4. ) W COLMANBHO-3KOHOMMMECKOW (MHDPACTPYRTYPa M T.4.) npo-
OYKT, T.€. PEe3yneTaT MEAUORATABROR LEATEALHOCTH — MHOTOT PAHHBIA,

Mpy pacCMOTPEHAW ACNEKTOR MEANOPATUBHOW AERTENLHOCTH BbIIO OTMEYEHO,
4YTC ee Pe3yNbTaTbl CYLUEGTEEHHO JABMCAT OT Tex NPUPOAHOA, COUNANLHO-3K0-
HOMUWYECKDIA ¥ apyrdx cpepn, Ha KOTOpblEe A0NKHA HANOXKWUTLCH aTa AeATEeNLHOCTh,
T.E. Cpefa — CYLECTBeHHbI KOMNOHEHT Npouecca. 3AECE MOXHO OTMETUTL 1
TAKOW MABECTHLIA AKT, ¥TO CPEAd B GUCTEME fIPDOM3BOACTEA NPOAYKLIMA Ha Me-
NMOPUPOBAHHBIX IBMAAX PACCMATPWMBAETCR MHOMOMPAHHO, Hanpumep, npuponHas
cpena ANA CENbCKOXOZAACTEEHHBIX KYibTYP — 9T0 cpeaa 0BUTaHWMA U OKpyxak-
ulell CReabt, HEKOTOPhIE €@ CBOMCTBA ¥ PEXMMB! YNDAENREMbE, & HEKOTORLIE He-
yNpaBnseMst 1 CAyYaiHo, B AANbHERILMX DACCYHAGHUAX 1104 CPEAOR B WMDOKOM
cmbicne ByaeM NoOHWMATL NPVPOAHYH, COLMATNBHYI, 3KOHOMWMHECKYI, TexHW4e-
CKYI0 ¥ APYrWE, B Y3KOM CMbicne SyAEM PACCMATRMBATE NPUPDOAHYI0 Cpeay.

Takum 06pa3om, NMPAEOMOMHOCTL BBEIESHWA KATErOpWMA Yenosek, marepwan,
HHXEHEPHARA CHCTEeM3, CPeaa, NPOoLYKT W NPABO CYLWECTBOBAHWA W3 B MENNO-
PATUBHOA [ERTENLHOCTM Ouinl oNpeaeneHbl Kak Camodn NPakTHKOW, TaK W Knac-
CHMECKUMUN NPEACTABAEHVSMIWA O NPOWIBROACTBEHHOW ABATENBEHOCTH.

Ha COBPEMEHHOM ITANE PAIBUTHRA CMCTEMEI NPOW3EOACTEA NPOAYKUWMK HA Me-
NIMOPUPORAHHLIX 3EMIAX HA OJIHO 13 NepekiX MECT BLICTYNAET NOBLILIEHWE €€ Ha-
PORHOXO3ANGTBEHHOR 3¢PeKTUBHOCTM. MOCTORHHBE TEMN pocTa aton adgek-
TUBHOGTY MOXeT BbiTh 00ECNS4EH MMLLb NP 0 AHOBPEMEHHOM COBEPLLEHCTEOBAHN
$axTOpOR, ONPeaSnAWMK NOBLILIEHNE NPOM3BOAWTENLHOCTH TPYAA, Takux Kak
ypOBEHL 3HAHMA (YOOBEHb HAKOMAEHHON MHpOpMALMA] M X MOLERBHOS TIpEA-
CTABNEHME BO BPEMEHW, a TaK XEe YpPOBEHb COBEOLWEHCTBA YNPaBNeHWs, T.e. Npu
YYACTUM TakmX KaTEropuil U OGLIEHAYYHBIX NOHATUA, KaK yipaenenne, uHPpop-
Mmauns, mogens, epems. [ns 0G0CHOBAHWA 3TOMO NONOXEHWA obpatvmen Kk dop-
myauposke K. Mapkca no nosoay $GakTOPos, ONpeasnaiowMy npOM2B0ANTENBHOCTE
Tpyaa: «Mpow3BcAMTEnbHad CUna TRYAa onpefenseTtca pasHoadpasHeimMn obcTo-
ATENbCTEAMM, MEXAY NPOMMM CPEAHER CTEMEHbI0 WEKYCCTea padouero, ypoBHEM
PAZBNTHA HAYKYM M CYENESHLI0 88 TEXHONDMMYECKCIO NPUMEHEHWA, oBwecTBEHHO?
KOMBWHALMER NPOM3BCACTEEHHOrD NPOLECCA, pasMepom 1 3h¢exTNBHOCTLIO
CPEACTE NpPOW3RoACTea, NPUPOAHLIMK YCAOBUAMM» ™,

Akagemuk B. A, TPaNesHWKoR B kHUre «YTIPABIEHWE M HAYSHOTEXHUYECKWA Npo-
rpecc» (M. 1983), npoananuavposae aKTOPbl, BAWAIOLUME HA YBEAMYEHWE NDO-
M3IBDAMNTEABHOCT TRYAA, NPULLEN K BLIBGAY, 4TO ﬂpOHSEOAHTEHhHOCTb TpyOa Re-
netca dyHKkUHeh GOHADBOOPYKEHHOCTH, YPOBHA JHaHUA U KO3PPULMEHTR, yun-
THIBAIOLLErO YCNOBWA, XapaKTepPHBe AN OTPAcTw. MNpr 23TOM 04 YPOBHEM IHAHWUA
OH MOHUMAET HAKOMNEHHLIe FHaAHWA, T.€. CBEAEBHWA O TOM, KdK NOCTPONTL 06o-
PYAOBAHME M PAUMQHANBHO CrEYNNMPOBATL €ro B CUCTEMY, T.€. 3TO HAKONNEHHAR
MHBOPMALMA W, CAEAOBATENEHO, B MOACLHOE NPEACTABNERWE BO EDEMEHN {no
K.Mapkcy, YpOBEHh PA3BMTUA HAYKM, CTENeHb €8 TEXHNYECKOTO NPUMEHEHNA, 3G-
EKTIBHOCTL CPEACTE NPOWM3BOACTBA, ofulecTeeHHan kOMOWHALWSA NPOM3BoACT-
BEHHOTO NPOUECCA); YPOBEHn CoBeplIeHcTaa ynpaenewwa (no Mapkcy, cpepHas
cTenexb MCKyCcTa pabouserc). Taknm o6pazom, DE3 BKMOYEHWA B TEXHMUECKWA
6a3MC TAKWX NOHATWHA, KaK YIRABASHHE, WMHEOPMALNA, MO4eAsr BOeM:, He Me-
XeT OCYWECTEAATECA AANbHENLIEE NOBbiweHue 3OGEKTUBHOCTY CNn #a M3.

Wrak, NpHBEAEeHHbIE 0OBOAD! W BLINGMHEHHbIE PAHEE WCCIeA08aHWA (Banaes,
Pekc, 1976, 1977, Banaee, Pexc, Boromonom, Matwn, Xavatypaw, 1970 w ap.}
NOKA3LIBAKT, 4¥0 KATEropvM 1 OOLLEHAYSYHEIE NOHATHR, BXGAAWWE B TEOPETH4E-
ckwia Gaanc CNMN Ha M3, — 370 venosex, MHXENEPHAR CHCTEMA, MaTephan, cpe-
A/, ynpasngHme, nHGopMauva, Mogens, Bpems, NpOAyKT, MOKHC CFpynnivpo-
BATb B ONPEGENEHHYI0 KaTEropHanbHO-NOHATUAHYIC CTPYKTYPY BOKPYS NOHATWS
«Npouecc» (pucyHok w Yabn. i).

* Mapke K Kanuman T, 1 € 48,
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TaGnuua 1. KaTEropuansHo-noMSTHIAKAN CTPYKTYRA NPOUECCa NPON3BOACTEA
CenbCKOXOIAACTBEHHON NPOAYKLMA

Peayne1ar-npoayxt

BEUBCTBE HHG-IHEPIETUECKM i IKOHOM AHECKM
8oA- | cone- | renmo- [nWwe-| cens- pe- crow- | kade- | npoma-
MBI BG#A BOW Bod CKOXO- | 3¥Ab- | MGCTH CTBO BGAH-
PeMHM | DRXHM | DEXUM [peaum | IARCT- |TAT 0X- enm
BOHHLI | paHb HOLTL
LedcTawe xynury- | okpy-
Piat WA
WeH
cpensi
)] 2 3 4 5 [ 7 ] 9
Cpena:
NONKTHYBCKaN 1 L1 12 1.3 1.4 1.5 1.6 L7 1.8 1.9
couWanLMan 2 2.1 .2, 2.3 2.4 25 2.6 27 2.8 29
TeXHH4OCKaR 4 3.1 32 3.3 3.4 A5 36 3.7 3.8 249
AKCHOMUSECKER 4 4.1 .42 4.3 4.4 4.5 4.6 4.7 4.8 4.9
Mpupoaxas:
| xmmarwsockan 5 5.1 5.2 53 5.4 5.5 5.6 5.7 6.8 5.9
[WADONBONOT WMBCKAS [ 6.1 6.2 6.3 6,4 6.5 6.6 5.7 5.8 6.9
| __PoyBenHan 7 71 1.2 7.3 74 7.5 1.8 7T 7.8 1.9
reomopdoncruseckan | B B.1 8.2 8.3 8.4 8.5 8.6 8.7 8.8 89
HHXeHEpHO-
. TeDnornyeckan 2] 91 9.2 9.3 | 9.4 9.5 9.6 97 9.8 8.9
Gronoru4eckan Wl 11 ]10.2]|10.3 |04 10.5 10.6 107 10.8 19.9
“enceex LRI .2 n.3 1.8 .5 1.€ ny .8 ns
Marepiuan )12y Y122 | 123 | 124 12.5 12.6 27 12.8 1.9
MHBOpMALME 137 131 113.2 | 13.3 | 134 13.9 13.6 1B7 13.8 13.9
Mogens LR AN RN EREETY! u.s 14.5 .7 .8 .9
Bpewun 5] 151 ]15.2 ) 153 | 154 15.5 16.6 15,7 5.8 15.9
¥npasnenue 6 161 | 16.2 | 16.3 | 164 6.5 6.5 16.7 1€.8 6.9
HHxeHEDH, CHcTema:
TWADUMENMGRATHBH AR
OpOCHTEALHSR 7| 17 17.2 7.3 | 7.4 .5 17.6 7.7 7.8 17.9
DCYLIMTE ALY AR w18t | 158.2 | 8.3 | 104 18.5 18.6 8.7 8.8 18.9
CRNBCKCXCIRHCTBEHHOIT
NPOMIBCACTRA W] 1917 12| 193 | 9.4 19.5 19.6 18.7 19.8 15. 6

PaccmaTpueas BONPOCEH KATEropUanbHOro CHUHTE3A Teopww, AT Apmiox (1977)
aTMENAET, 4To Gonee rayGoxui aHanka paapaBarbiEaemeix TEORWH TpeByeT Mc-
Cnefosadna TEOPETHHECKUX W METOAONOMMYECKMX ACNEKTOB MUNOAL3YEMDbIX KaTe-
ropui. OLEeHWBAA KATEropKM C TEOPETMYECKWX NO3MLUMIA, OH OTMEYaeT Heobxo-
AMMOCTE NOKA3ATE, YTC NO CNOCODY BRipaXEHWA COLEKTHEHOND COACPANNA OHW

NPepcTaBnAT COO0M KaTeroprannHLe NOHATHA,

B Hallem Chyvae kaTeropui «NENOBEK», «CHCTEMA», «MATEPHAN» NPeACTABNAIOT
COGON OCHOBHLIE 3REMEHTHI TPYSA, COOTEETCTBEHHO: Gam TPyd, NpeaMeT Tpyaa

6



#“ cpeactea TpyAa. KaTeropwa «<Cpepna» BAMAET Ha Npouecc tpyaa. Kareropusa
“NPANYKT» — PE3YNLTAT TPyAa. Kaveropuu «ynpaBneHnes, «vHbOpMaLWsan, «Mo-
Aefbs, «BPEMA» — COBOKYNHOCTb KaTercphid # oBleHayyHbix NoHATAR, ofecne-
YMBAIOWMK LeNeHaNPaBnaHHYIC AEATENLHDCTE YENOBEKA B YCNOBHAK COBPEMEHHOr 0
NPOM3BOACTEA B ONPEAENEHHLIE NEPUOdbl.

Kateropws «npouecc» 8 KWGEPHETUYECKOM NOHMMAHMNM 3TOr0 TEPMUHA WFPAeT
PONL UEHTPANLHOTO AAPA, OOLEAWHABT BORAMHO BCE NEREYMCNEHHLIE BhILE Ka-
TETOpUiA U obieHayyssie NOHATUA. CheaosatencHo, COLEKTUEHOE COAERKAHWE
KATErOPMA, BEEAEHHLIX LA NOCTROEHWMA OCHOB oSoGwaiolleit Teopwn Menuopa-
THBHON [EATENLHOCTH, GOCTOMT 80 BCECTOPOHHEM OXBATe PA3HOOGPA3HBIX NPO-
UECCOB MEAUODALMKA.

AnA QUEHKM METOLCNOTHHECKOW PONKM KATErOpMA 1 OBLUEHAYYHEIX NOHATWA He-
06xX0AMMO pacCMaTpPeTh X PYHKUWOHARLHYIG RONL B AAALHEALWEM NPOLECCE No-
sHaHnA. JT10 cdopmyaupyem (cosmecTHo ¢ B.W. ArapkoBbiM) creayiowmnmM ofpa-
30M: 3HAYMMOCTE KATErOpHA GYART N3MEHATECHA 33 GHET YMEHLLWEHMSA 3HAYUMOCTH
OAHMX NOMATHI, BXOAALMX B KX COCTAB, W YBENWYEHUA 3HAYMMOCTH APYrux, BO3-
MOXHO, PAHEE HEWIBEGTHLIX TICHATHA, T.8. C Y4ETOM WX AManekTrin. UHTEpecHo
W TO, YTO BEEASHWE KATETOPMA W OBLLEHAYYHLIX NOHATWH MNO3BONMAD MOCTROMTH
“MOCTHK» MEXAY APYTMMW MPOWU3BOACTBEHHLIMA N HENPOM3BOACTEEHHBIMY ASA-
TENLHOCTAMK M CUCTEMaMM,

Yuntaigas cKaaanHoe, cGopMy/upyem HekoTopoie onpepsenenna. JCHORHLE
KOMMOHEHTLI, OCYLWECTBARIOWME MNPOM3BOACTAEHHbI npouece B CMOM vz M3, -
4ENDEEK, CPefd, MaTepHan, WHXEHEPHAn CUCTEMa, yNpaeneHue, WHGOPMAUWA,
MOASNL U BpeMA, T.€, 3¢PPEeKTUBHOCTL ATOMQ NPOLBGCA ONPEASNTIITGA PAacKphl-
SAI0LLMMH HX MEPEYUCNEHHBIMW BLILLIE KATErOpUAMM M NOHATASMIA.

NMpwu ccywectenerwn CNM na M3, mennopauWin® mam ux BMIOOE KOMMOHEHTHLIA
COCTAE NOHATWA CTPYKTYPh! COXPAHABTCA NO HOMWHANLHLIM XAPAKTEPUCTHKAM,
T.£. OH MHBAPWAHTEH, MEHAKITCA TONBKO KONMMECTEEHHLIE 3HAYEHWA CEDMCTE (no-
K3IATENIM) KOMIMOHEHTOR.

MOCTOAHCTBO KOMNOHEHTHOMO COCTABA KOMINEKCA, OCYLUELTRNRIOWErQ 3TK NPO-
MAROACTEEHHLIE NPOUECCH!, — OCHOBHOE NONOXKEHWE KOHLENTYANBHON MOASTHMENN-
OPATHBHOW AEATEALHOCTH. SHAYEHNE KOMNOHEHTA, HAXOARLWErOCA B MUHUMYME, Nu-
MATHRYET 3P BEKTHEHOGTE MEANOPATHUBHONC (NPOV3BOACTBEHHOrO) Npouecca.

BaxHoe yChoBME KATErOPMANLHOTO CUHTE3A TeopW — NOCNeAYIOLIEE BbIPAXE-
HME KATErOPHIA HepPe3a YacTHuie NMOHRTUA. QAR 3TOTC Hapaay ¢ knbepHeTmieckon
KATer ofansHO-NAHATUAHOR CTPYKTYROA Npouecca NPOW3B0ACTEAa CenbCKOXO3RAN-
CTEEHHOA NPOAYKUWIKA HA MENMCPMPYEMBIX 3EMIAX NPEACTABNAETCH uanecoobpas-
HbeiM 0TODBPaauTE BTY CTPYKTYPY B BWOE KATErOPHANLHO-NOHATUAHON MATPHLbI
{KNM, 1abn. 2), 4TO ABAAETCA OQHMAM M3 BOSMOXMHLIX NOGXOO0E NOCTPOCHWA KOH-
LEeNTYyanoHOW MOABNH MENMOPATUBHOM QEATEALHOGTH, MMM MEAWOPAUW.

PaccmoTpenwe npouecoon MEAWOPAUMWA YEpe3 NPWM3My KaTteropwi v oblueHa-
YUHBIX NOHATWA, NPIHUMAIOLLAX YUACTHE B MX OCYLUECTBNEHWW, 3 TaKKe WX CTRYK-
Typhi, NOIBONAET HE TONLKO OUEHWTH COBEPUIEHCTBO NOHATWAHOrO ANNAPATA KOH-
LeNTyansHO# MOQENW TEOPMM MEMMOPAUMH, HO W PEwWTb 3a0avy BCECTOPOHHEro
OXBATA WCCNEACBAHWA, YMEHMLLWWMTL OLMEKY NPOrHO33a, YCTPAHMTL HEOONOHVUMA-

Fdecw w daaee 16 merunpayuei Gydem HONUMQHTL OCHINEAOHOCID, HTHPRGCACHHYHE
HO HIMEHEHNE CBOHCHTE o PeXMO8 NPUROOHGE cpedil daR 3adaqHol yeiu (i yenel ).
CeavcKoXGIANCINEEHHHE MEINOPAUNY — OeAMEABHOCHE, HARPABTTHHAA HU UIMENCHUE
CEOICING Ut PEXUMO8 HpuPpOdnon cpedor 8 Hpederix, HevDXDOUMBIX A28 HPOCYKINUBHOZO
POCNA & PAIBUMUR CEALCKOXOIRUCHIBENMBITE Pacmenui. Tudponiexnueckue cerecKo-
XOIAKCINBEHRBIE MEIUOPALUL — OEAMETbHOCHLL HO UIMEMEHUN BOUHOCG PUauMa Npu-
PORMOL CPediod € CORYINCINGYIOUIHM UIMEHERUEM HUMESOLO, MIENID80Z0 It L8000
pEXUMOB, MPeHYeMBIX OAR HPOUVKMUBHOZD DPOCING  DAIBUMUN CEALCKOXOIRICM-
BEHHBIX PACMenui.



HME, MCTOYHWKOM KOTOROro CAyXaT TP $axTopa: HeAOCTATOYHAR CTPYKTYPU3auns
MHPOPMALIAK M HEAOCTATOK ANPUOPHEIX JHAHWUW, HAMMHME MOMEX, GIYHAWHBIX WK
YMBULAEHHGIX; PA3NUMKE B KPUTEPMAX OLEHKW GAKTOE ¥ nuL, BCTYNAIOWNX B WH-
POPMALMOHHLIA KOHTAKT; T.€. OTCYTCTBME EQMHOMD NMOWSTWAHOrO annapata —
aceobiero Aavika (ApyxwhmH, Koutopor, 1976).

KMM npoueccos NPUMEHWTENLHO K MENWCPATMEBHOA AESATENLHOCTH — 3TD HE
NPOGTan GYMMa MCXOOHLIX KATETOPWA 1 OGLLEHAYYHbIX NOHRTUA, 8 WX opraHude-
cKoe eawHCTEO. B peaynnTate OCYUWECTBASHHOTG CUHTE3a NONYYEH HOBLIA pe-
ayNbTaT, HOBOE 3HAHWE, KOTOPOro He Sbind B MCXOOHBIX KaTeropnAx m obuewa-
YYHBIX NOMATHAX. K HOBOMY peayneTaTy cnefyeT OTHECTM a0bEAMHEHME TaKMX
pasHbix NO CROA NPWPOAE KATEropuid U obuieHayuHbix NOHATAA, Kak 4encBek,
VHXKEHEPHAR CMCTEema, CPeaa ¥ T.4., B OAHY CTPYKTYDY, B €AWHBIA NOHATUAHBIA
faavc oGoOWalowed Teopun.

Ta6nnua 2. KareropuansHo-NOHATHHHAA MaTPMLIa Npoueccas
npM NPOM3ECACTRE MPOAYKUMKM Ha MEAMOPHUPOBAHHLIX 3EMNAX

Pesynstar - npogy«t
BEWLECTBEHHO- BHORMATHHACKMA INOHOM MHE -
CKHH
LevicTawe MENHOPATHBHAY OGCTAHOBKA — paxuM | cenuwcio- | pe2yab- | CTOMMOCTH,
BoaHbIA | conerci [1ennosoii| nuwesoR | XO3ARCT- | TAl OXpa- | KavecTaa,
seHHuE |Hbl 0KpY- | BpoWsROAM-
KYNLTY- | ®alowed | TensHocTe
[ CPRfbl
{CXK] |(PCOKC}
1 2 3 4 5 6 7
Cpenn: 1 [BAMSHKE NOAMTUHECKON, COLMANBHON, TEXHHYSCKOR W ZKOHOM WNECKDH
NONMUTHYECKER GPER HE NPCUBCE MAAHORALMK
COLMHANLHAA
TEXHH4eCKaR
IOHOMWUHOCKER
NPHPOAHERA: 2 Npouecc nepenoca BawecTea W 3uep-  Jflpouecc (MNpouecc |Mpouecc on-
KN A BTMSBCKER rK B NPUROAHOR cpafe (Ha nonel BIAMMO- |E3BHMO- |THMM3ELMK
THADONOTUNACIKAR neRct-  [peRcT- |mpupopwo-
NOYBAHHER eus CXK |BHA ND-  [3KoHOMUME-
raoMopdIon orYHEGKRN W NpK-  |AR © OK- [CKMX Npo-
TMOPCIBCNONMBCKSR POAHCH {pyman- |ueccos
HHXBHODHO- Cpe AL e
TEGNOMM4ECKaR cpepoi
Guonoruseckan
HYencpex 3 |Ponk 4enoBexa B PAryAWPORANNH BELLBCTBEH HO- Ponb 4a- |Ponk 4eno-
IHOPTRTUMECKUK M BHOROrwMeciMK NpoLeccos nogexa  |BaKa B 3K0-
B POOKC |HoMwHBCKUK
NpoLeCCax
Marepwan 4 [Bauwanwe pacypcon Ha BOLIGCTEAHHO -aHeprervye- |Baun- Pone pecyp-
CKMI peXHM U Ha CXK HWe pB- [COB B 3KOHO-
cypoos MM
Ha PO-
OKC
MHpOPMBLUAR 5 (MHdopmauns o sewpcTaenG-anepretnyockux W |[Tipousce |Npouecc wa-
GHONOMMYBCKER MPOLIACCAX WHGOP- [ BOPMALNK
MAIMH O |06 IKOHOMM-
C  |wecusx npa-
UECCAX
Mogene 6 [Mpouect cocTaeneHun Mopenaildl cpesi, YEAOBEKR, MaTepHe- |Npouacs
N8, MHAPOPMALMK, BPRKEHW, YIPARNEHKS, MENUOPBTMEHOA |axoHOMUKD-
CUMCTRIAN, NPOYKTa MATRMAATH -
ckoro moae-
R MpoBRaHUR
Bpena 7 [Heyctanoemewwics npousce nepenoea |Npouacc Mpousee |Mpouecc
BOILECTER M 3HE Prau poCTa B [3BCNKD-  [IBDAICUWMH
pR3aM-  (uWK PO- |axonomrte-
Tt CXK  (OKC CXuK npo-
yeceon




1 [ 2z [ a2 ] a 5 6 7
YagasneHue 8 |Npouecc ynparnewka BeWLCTEEHHD- Npovece (pouece |Mpouece yn-
IHEPraTHYLCKUMM MPOUSCCAMM W CHCTE- |YNpalne - fynpasne. |paenequa
Mamu HHA POC- jHHA PO-  |3KOHOMMKOW
TOM H OKC
PAIBUT -
en CXK
HxeHepH. CHCTEMA: Mpouece |Npouece |Npauece on-
U POMENRCDATHRH S BAMAHWA [BAMSHNS | THMU3ELMK
OPOCHTRNBHBA: Npoyece NePeHNCa BBwecTBa, IHED-  |OpocH-  |opocu-  |napametpos
RO 03AGOPHAR 9 |rku B cHCIEMaN, OCYILSCTSNAIINMY Ne-  TENbHCA [TENLHOR |MHXeRep-
nposoanLLaR 10 |peHoc cncTe-  lcucte- b cuctem
Mt Ha  |mbr Ha
perynMpyiowan 11 |Npouecc pacnpepencHKa BeLUACTEBA H CXK POOKC
IHBPTMM N0 NOMC
QCYLIMTEN tH B 12 |{Npouecc cGopa BeMIECTEa W DHAPTMM NMpoyece |Mpouecc
PerynKpyIow.as HA nane BNMAHUA |BNHAHMS
nposoimulen 13_|Npouecc ABMXEHUA BRLLACTRR U SHEp- Dc:b";":;_' ‘:c:’“-'“;i
T enkHoI
Bog0CEopHan 14 |FHM OT MONA K BOANDHEMHWKY il Mo
bt HE M HA
CXK POOKC
GEMBCKOXOIA ACTBEM - 15 |TIpauecs BIaWMONSACTENS CHETEMB Npowece [NMpoyecc
HOrO NPOM3RO/CTRA CXM G BoAHLIM, CONEBBIM, TENACELIM M |BNWAHWA |BNMSHKG
NALEBLIM PREUMAM 4 CXMN na [cuecte-
CXK Mbl CXN
Ha PO-
QKC

Marpmua (cM. Tabn. 2) o6benrHABT KaTeropuu n OBWEHAYYHBIE NOHATWA Cy-
WECTBYIOWER TECPN, OXEATHLIBAIOWME PAINMMYHLIE NOHATAR CYLLECTEYIOWEW Te-
OpUN «CENBCKOXDIMACTBEHHBIX MENMOPALMA». 3TO NO3BONAET MCCNEAORATE CTPYK-
TYPY 3HAHWA B paMKax kax(aod Teopui, M3YMAIOWEN ONPeaeneHHsie acneKTei Me-
MOPATHBHLIX NPOUECCOoBs U cucYem. Mo3ToMy npeanaraeman B aupe KMNM KoH-
uenTtyansHas Moaent (KM) CMNM wa M3 aanseTcA o6lWel No OTHOWEHWD K
WMIRECTHEIM W NO3IBONAET PELLATH B YACTHbLIX TEOPHUAX TaKve BONPOCh:, KaK ycTa-
HOBNEHWE MX MPAHWL, BBEOEHWE HOBbIX NOHATUA, HENPOTHBOPEYWMBOCTL TEOpPHM,
€8 NONHOTY M Ip.

Hcnansayemuiii NOAX0A B BUGE KATErOPHANEHO -NOHATHAHOMO MbILLNEHWA NO3BO-
RAST NYHIWE NPEACTABUTD ABMKEHWE MBICIK OT SAMHIUYHOMO K 0BLLEMY 1 OT oBLerao x
eauHnIHoMY. MHOroo6paane BoNpoOCoB, OCBELLIAKHMY NPOUSCCHI MEAUOPAUMA, KaK
Ot NDOEKTMPYACH HA KATErOPUANbHO-NOHATHANYID MATPWLY, 0AI0T BOIMOXKHOETh
CBOAWUTH MHOT00GpasHe OTAeALHBLIX NPOLEGCOE K EQUHCTBY. Kpome Yoro, kareropuv-
ANLHO-NOHATUAHAR MATDMLA NO3BONAET AHANMMINPOEATE HE TOMLKO PEANLHO BOCAPN-
HAMAEMOE MHOXECTBO BEUWIEH M CBA3EHK, HO M NPOFHOIMPYEMOE MHOXECTRO BELLEH
HA NAHHOM 3TaNE NOIHAHWA, KOTAA OTAENLHOE HE CYIECTBYET MHANE, KaK B CBR3IMW C
0o6umM. KonuenTyansHan Mogens Menmopauyui, NpencTaBNieHHAs B BHAES KAaTEropu-
ANBHO-NOHATWAHOW MATPHUB!, MCTIONE3YA CTPYKTYPEI NPOLECCOS MERVORAUMIA, CRO-
GoGCTBYET COBEPWEHCTBOBAHMKG ABCTPAKTHOM MLIGTHTERLHOR NEATENLHOCTI YENo-
BEK3, ONPERENAOLIEN EMr0 TEORETHUYECKYIO ABATEALHOCT,.

C NOMOILHI0 MATILILI MCCNEA0BATENE NONYHAET BOIMOXHOCTL NOCASAOBATENL-
HO Hakanaueats W nepepabaTeiBaTh MHGOOPMALMIO O NPOLECCAX MEAMOPAUVK, a
HE BhIXWAATH ROBMOXHOCTH NONYYEHWA €€ B fIONHOM OOLEME, [OCTATONHOM and
UENQCTHOrO W aDCONKTHONS AOCTOBEPHOND 3HaHWA. KATEropuA xax CpeacTso aHa-
AMTHUKOCHHTEIMPYIOLLEN AEATENLHOCTH MCCNEROBATENA NOJBONAIOT BROANTH B MAT-
AUy (KAK 8 UEAOCTHYIO CTPYKTYPY MbIWLNEHURA) IMIUPMYECKNE 3HAHMR, NOAYYEH-
Hbleé Ha OCHOEBE HAONIODEHWA.

Kak ycTaHoBMTL 0OBLEKTMEHOE COOTBETCTBME MEXNY NPaKTMKOW WM Npeanarae-
MBEIMKA OCHOBaMK oboBwaowen Teopun Menuopaunin? Mboe ypaBHeHWe, Xapak-
TEPHU3IYIOLIME BIANMOCBASE MEXAY OGHOBHLIMH NOHATHAMM, MOXET NMHO NOATBEP-
*AATBCA NPAKTAKOA, NuGO HeT. B CRy4ae paccornacOBAHMA PACHETHOFG IHAYSHUA
C NPaKTIEcKn HABAIOAEHHLIM MOXMHO CAENATE BRIROJ O HECOOTEETCTEUM TEOPHM

1]
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NPaKTUKE N HEHBX0AUMOCTH AANBHEALIErD DA3EUTHA TEOPHW. OHO DyneT cocTonTs
B8 ACOMCKE TAKOrC AQHATUA, KOTOPOE NPY ero BEEAEHWW B NPexHue Teopuin obyc-
NOBAT COOTBETCTEME PACHETHBLIX NAPaMETROR NRCUECCOB MENMOPALWA ¢ peank-
HbivK. Hampumep, NOHATME =TYNMKOBbIX» NOP B (hUIUKD-XMMHYECKOW AP0V~
HAMHKE NOPWUCTRIX cpel, SBMNOCH TAKWM NOHATHEM, ¢ NOMOLLLIKD KOTCROro yaanoch
GhopmynuposaTe GOnee anekBaTHYID MOAENL CONENEPeHOCa B NOYEDIPYHTAX.

Hay4Hoe 3HAYEHME NPeANOKEHHGA KATErOPHaNbHO-NOHATHAHDM MATPMULI NMPo-
UECCOB MENMOPALMA COCTOUT EWEe U B TOM, YTO GHa GnocoBCTBYeT AanbHeRwemy
pasenTyio Teoprn. NOMCK HOBBLIX PEWEHWIA NEPEXDANT M3 0BRACTH UCKYCOTBA WUNK
Cny4as B 06nacTh LENeHanpasneHton paBotel. MaTpUua NO3BONAET HANOKWTE TOM-
KM 3DEHUR DARIAMYHBIX UCCREenoBaTeneil W, HanpuMep, Npu M3yseHum reorpagm-
YECKMX 30H, UMEICLUMK YETXO BIPAXEeHHbIE OCOBEHHDCTKH, AaTh OHBLEKTHEHYIO
OUEHKY CAENAHHbIM BLIECAAM. ITO QOCTVKMMO MOTOMY, YTO KATErOpHMANLHO-NO-
HATWIAHAA MaTPULE 00eCNENVBAET 0OLEKTHEHOCTS M BANMHCTEO HCXOAHOW MO3ALMH
MCCABAOBATENEH, W ECNK NOKAJATENH NPOLECCOB MENWOPaUMIA OTOENbHBIX 30H
NOATBEPXKAMOT IHAYMMOCTE KAKOro-MMBo $akTopa, TO OH ABAAETCH 06BEKTMEHD
3HAYMMBIM. TEOPMS RPGUECCOA MENNOPALMIA NPW 3Tom 0BOralwaeTcs, CTaHORMTCA
BO3IMOXKHbIM NPOTHOIUPOBARWE NPOUECCOB B APYrMK 30HAX, ANA KOTOPBLIX 3TW hak-
TOPh! TAKXE XAPAKTEPHI.

Takum oBpasom, KOHUENTyansHas MOAENh MENWOPALMA 0GECNneYMBaET CHH-
TEIMPOBAHWME PAINNHHLIX TEOPETHYECKUX BOIIPEHUA NPU TOM YCAOBWW, 4TO OHW
HECOMHEHHD NOATEERXKAAKTCA NPAKTHKDR. [IpM 3TOM AOrMMECKas KaTeropvanb-
HO-MOHATHAHARA CTPYKTYPA ONpeaenseT HOBule GopMbl NPEACTRENSHHS TEOpHN
B mMeanopaymni. CAHTES TEOPMW HALIEN CHOE BLIDAXBHWE B TOM, 4YTO KaTeroprw
HAYWHaoT BhICTYNATbh 68 OPraHUYEecKoM eqUHCTae, B Tex cny4asix, Korga wvc-
creaosaTens GEPET AN May4eHUs OOHY W3 KATEropwii, apyrve NPHUCYTCTBYIOT B8
HEREHOM BMae. BbIAENEHWe B tne RYIOWEM ONbITE NO3HAHWA [pYroi KaTeropuu
TAKXKE He NPUEBOAWT K Pa3pylUeHmy LUEROCTHOCTH MBILUNEHMMA. Takue AeicTews
CNOCOBCTAYIOT PASPELIEHMIO BOIHUKAIOWWX AUANEKTUIECKUX NPOTHBOPEYNIA W 04 -
HOBPEMEHHD ABNAI0T BO3MOXHLIM NOCTPOEHME HENPOTMBOPENMERIX TEOPWA, NO-
CEAUWEHHDbIX 4aCTHLIM BONPpOCam Menmpaumii.

BamHoe AGCTMXEHWE OCYLECTENEHHOMD TEOPETHYECKOrD CAHTEAA 3aKMONABTCH
B TOM, 4TO OH HOCAT CHGTEMHBIA Xapaktep. FlOrvM4ecKoe NOCTROEHWME TEOpMM Ta-
KOBO, HTO MOXHO BblAENNTh, BO-NEPELIX, OCHOBONOAATACLINE NONOKEHWA TEaPUM,
CMLICAOBOE AQPO, OCHOBHEIE MPMHUWAL! W, BO-BTOPLIX, W3 3TUX OCHOBHBIX MPMH-
LUMNUB ELIBECTW BCE APYrWe 3IHAHMA.

MTak, OCHOBHBIE NONGXEHWS KOHLENTYANLHOR MOLENW MenHopaunii (paspabo-
TaHbl COBMECTHO ¢ B.WN. ArapkoabiM} CBOAATCA K CNEAyIOWEeMy.

1. Bce npougcchl mennopaumia XAPAKTEOMIYKITCA COBOKYNHOCTEKO YACTHBIN NO-
HATAA, BXOBAWMX B GOCTAR CREAYIOWMX KATErOPNA YEeNOBEK, MHXOHEDHAS G-
creMa, Marepuan, cpeja, MHPOpMauns, Mofens, YNPaBASHRE, Bpems, npa-
Ayxy {NDOM3BOANTENBHOGCTE, KAYECTED, CTOMMOCTE).

2. MNepewcnenrHse KaTeropui NpH rPYNNUPOBKE BOKPYT HEHTPANLHOMO kmbep-
HETUIECKOr0 NOHATUS npoyece 06pasyIoT oNpeaenerHyIo CTOYKTYPY (BX04, npo-
uecc, enixag v obpaTtHas cBA3b).

3. CTeneHb BAMAKWA KaxA0r0 hakTopa, NPeACTABNAIOWEr0 COBOR YaCcTHOR No-
HATWE, BXOARUIEE B KATErOWK YEAOEEK, MHXOHEHAR CHCTEME, MATepHan, cpe-
Ad, MHPOPMAUNA, MOReNs, ynpaBRERHe, BpeMs, OGYCNOBREHA COBOKYNHLIM BO3-
AEUGTBHEM WX KAYECTEBEHHBIX M KONMYECTBEHHLIX XAPAKTEPACTHK HA MPOUECct Me-
nuopauMid {NpoaykT).

4. 3HayamocTe MCEOro NOHATHR, BXOASLErO B COCTAR OQHOM M3 flepesHCcheH-
Hbix KaTeroprid ocHoE KM oGoBliaowenr TEOpWI, MOXET HANTK NOATBERXKLEHNE
(van GoITb ONPOREPrHYTa) NPAKTMKON C OGA3ATENLHBIM YISTOM CONYTCTBYIOWMX
daxropos. MayieHMe w NpOrHO3MPOBAHME MPOUECEOR MenHopaurid Basnpyeren
HA UCTMONL30BAHWK KAk IKCNEPUMMEHTANbHBIX, Tak W TEOPETHYECKUX METOACE MC-
CRenoBAHMIA.

10



KaTeropuantHO-NnoOHATHAHEIE MaTpULIBI KOHUEMNTYANLHOA MOAEM Menuopauuii
MIOSBONAKT TAKKE PELIMTE BONPOC M O NOATOTOBKE CHAUMANMCTOE {HA YPOBHE WG-
cnepoBsatenei-pykosoquTenei, 06naAA0WNX WHPOKHM KPYro3opoM), cnocabHeix
adeKTHEHO YNPaBnATe pa3HONNAHOBEIMIA WCCNEeA0BAHMAMW. ITO ROCTMraeTcs
Gnarofaps KyMynaTMEHOMY XAPAKTERY KATErOpUMAaNbHO-NOHSTHAHON MaTpuubl, e
CNocOBHOCTM 0TGEPaXaTE Pa3HORNAHOBLIE NCCNEAOBAHMA M BLISBIATE CTENEHD WX
NONHOTEI. C NOMOLIBI0 MaTPMUBI MOXHO OCTOAHHO GTMEYATb MOABNEHKWE HOBbIX
WA HA BCOEX YOBHAX WCCNEN0BATEALCKOR padoTol.

Npeanaragmuiin NOAXOA NO3BONAST M3 CNOXHON CUCTEMSI BIASAUTD HEKOTOPYIO
NOACMCTEMY AR OTAEMEHON riyniibl MCCAEA08ATENSA U yKa3aTh Ha MHBOPMaUM-
OHHOM YROBHE NYTH €€ BOIBPATA B CAOKHYIO CUCTEMY, YTO WMEET UCKMIONATENbHO
BAKHOE 3HAYSHWE ANA NOBLILLEHNE 3OBEKTVBHOCTU WCCNEROBAHMIA.

Kax nokasan aHanwa praa Hay4Hbix paBoT, oTCYTCTane GYHKLMOHANLHOND, MOp-
PONOrM4ecKora U MHGOPMAUMOHHOrC ONUCEHKA cucTem 111N Ha M3, 8 YoM uncne
MERMDPATUBHGIX, FMAPCMENMONATHBHEIX W APYTHX, CHUKAET KA4ECTBO W 3dbexT
WCCASAO0BAHMA. 310 OOLACHRETEA TEM, MTO KaKALIA MCCNeA0saTenb BhMNEHSIET
NOACHCTEMY — MENWOPATHBHYHO, FMAQOMENNOPATUEHYIO, OPOCHMTENEHYI) AW ApY-
FYIo -~ W nayyaet ee, He 3aboTack 0 ee podspaweHuu B cnoxuylo CMMN va M3
W HE AHANMINPYET, YTO NPOM3CIWING C 3TOM CROXHOW CHUCTEMOR.

Tako# noaAX0A HENL3A CHUTATE NPOTPECCUBHEIM, WGO cnoxHasa CMNM Ha M3 Tak-
*E AOMKHA RENATECA NpeaAMeToM MCcCheaosaHMi. OCHOBHLIE cOOBPAXEHWMA no
PYHRUMOHANLHOMY, MOPDONOFWIECKOMY 1 WMHPOPMALNOHHOMY ONWCAHWID CUCTE-
abi_NpusedeHs B pabote B.B. Bpywxmumna v [1.C. Koutoposa [1976).

B aakniouenne cHOpMYNHPYEM DCHOBHBIE NOAOKEHMA KQHUENTYANbHAR Maaenn
cnegyowum cbpaaom: addextrenocts {3) CNM va M3 8 uenom QNpesenaeTca
GOBOKYMHLIM BANAHWEM YaCTHLIX NOHATHA, COCTABARIOLLUMY KATEropnKM M obWeHa-
YYHRIZ MOHATUS. venoaex (Y), nwxenepHsan cucrema (CH), marepwan (M), cpe-
A3 (Cp), wupopmauyna (M), mogens (Mo), spems (Bp) u ynpasnawme [¥).
Ka4eCTBEHHLIE U KOAMYECTBEHHBIE XapPaKTepPUCTIKA CONYTCTRYIOWMX akTopon
OGYGNOBNMBAIOT YASNEHOE BO3ASWCTEHE KAXAOIC M3 HUX 4EPe3 IHAMMMOCTb Xa-
PAKTEPUIYIOWEra MX NOHATHA, B GHopmanniosanHoM Buae NONOKEHWE MOXET BbITh
NPEACTABNEHD BoipakeHwem 3 = @ (4, Cu, Cp, M, M, Mo, Bp, Y,) roe @ —
DYHKLUMA COCTOAHKA CucTembl NN va M3, unu MPOUECta MENnMORALMHA.

V3BECTHO, YTO rRaBHAA UEMb HAYKW — MOCTWXEHWE CYLUHOCTH, HENPEPLIBHD
CER3AHHON C NPUHLWNOM NPOCTOThI KAk CPeacTaoM, cnocaboTRYIOWMM AocTHUXe-
HUK) TNABHOW LENW. YMPOUWEHWE, NONYYAEMOE 8 PE3YALTATE MCAONL30BAMMA Ka-
TErOPUATEHO-NOHATUAHOM MATPWULYI OCHOB 050BWAKILMX TEOPHIA, — OOMH M3 CnO-
GOBOB NPOHVIKHOREHHS B rNYBNHDI CYWHOCTI. KaTeropuansHO-noHATHWANBIA EMHTES
no3s0NaeT CeAlarte paHee Pa3obWeHHble 3neMeHTLl a 06NRACTY 3HAHMA, YTO B KO-
HENHOM MTOre LEenaeT WX CMCTEMATWIMDOBAHHLIMK |1 YNPOLLAET WX BOCNPHATUE.

AHANWMIMGCIEQOBAHVIA, NPOBEAEHHBIN CUELIO «CXaTUS: {esineneHma) wHGOopMa-
UMM B paGoTax, NOCBALUEHHLIX BONPOCAM MEMWCPALMIA, ROIBOMW 0OBEMHATL UX B
BNRERENEHHYIO CUCTEMY. Mpu 3ToM BeIMK BoiENEHE CRERYIOWWVE OBLYME NPUAHAKK
VCCNEADBAHWA 3ABMCUMOGTL KaXAOTO OT NPEALIAYLIMK HAYMHBIX pabaT, oTHOGCA-
WUXCA KaK K 0BNacTH MENMOpauMiA, Tak v K BPYrUM CONACTAM 3HAHWH; HEeQOCTATON-
HOCTb ACCTUIHYTOFO YPOBHA 3HAHWA, ONPEAENEHHOCTL METOA0B MCGNea08aHUA'
BKNAA WCCNEROBATENA B PAIBMITUE FHAHUA, NPAKTHYECKAN 3HAYUMOCTL MCCNEOBA-
HWA; BO3MONHOCTb UCNONBEIOBAHUA NOAYMEHHEIX IHAHUA B APYrIX OTRACHAN IHAHWA.

Kamxaoe wecnenoeavue Creayer pPacCMaTPUBATb KAk 4aCTh CHUCTEMbI SHAHUNA,
W B 3TOM CNy4ae KOHKPETHOE DNUCEHWE WGGNEA0BaHns (Mo NEPEYNCAEHHBIM NpK-
3HaKam) MOXHO AaTb B BUAE GOPMYALl UCCABAOBAHWA, “POpMyNa MCCNeAoBaARNA»
~ 3TO COCTARNEHHAA NO YCTAHOBIEHHBIM NPABMAAM KPATKAan GNOBECHAR XapaxkTe-
PUCTUKA, BLIPAKAOIWAA HAYYHYIO CYLUMOCTL MGCNEAOBAHKA. MNPy HaNMCanum dop-
MYl UCCNeAORaHUR HEOOXOOUMO BLINONHUTE CNEAYIILIME NPABMNA:

a) naTe 4eTKOR ONPENENEHME TEOPMW {MATEPHHCKON TEOPUK), KOTOpas ABNs-
€TCA MCXOQHOR NG OTHOLWEHWID K TEOPMYN, DA3BHUBAEMON B MCCNEO0BAHWW; TOCHE



CNOB « QDNONHAIOWEE WIBECTHHIE IHAHWA»Y, JasepuwarCLX onucaHwe HCXOAHOD‘:\ Te-
OpWK, YKa3aaTb, YeM CYLWEeCTBYLLAn TeOpWs He OTBENAET TpeboBaHWAM NPAKTHKHK,
T.2. OXapaKTepUiOBaTe UENh WCCRepoBaHus (HeWasecTHoe);

B) ykasaTh, KAKWME METOABI ObLMM MCNONB3OBAHLI AR MO3HAHNA HENIBECTHOrD;

B) ONMCAThL PA3BMBAGMYID TEOPWIQ B KOHEYHOM COCTOAHMW, T.€. B TOM BWAS,
KOTOpbIA OHA nprobpena NOCNE NPOBEASHURA MCCNedOBANWA,

r) OPPEQENUTE NPAKTUMECKYH) 3HAYMMOCTh RE3yNbTaToB, NOAYYEHHBIX 33 CHeT
NPUMEHEHUA YCODBEPLUEHCTBOBAHUA TEODUM;

A) YOTaHOBWTE 06NACTb EO3MOXHOMS NPUMEHEHWA NONYYMBLLEA PA3BATHE TE-
OpHUMA 1 MONYYAEMOTD IPU 3TOM NONOXWMTENLHOrO 3gdekTa.

ABASETCA Nk Npeanaraemas opmMyna MCCREAOBAMWA CHEACTBOM YNPOLWEHWA
anaHua? Ha 23ToT BOAPOC MOXKHG OTBETHTE MOMOXKMTENLHO HA TOM OGHOBAHWW,
YTO HEONPEASREHHOCTE GOPMYNE] HAMUTENEHE MEHBLWE NO CPABHEHWIC C KO-
yeHuem (06WUMK BoiBOAaMA]}.

NpUMEHEHWE NPEANOKEHHBIX METOLCE CKATWUA MHDOPMALMA W BE NOCHEAYIC-
WEro Nowcka NPENNoNaragT WCADAL3OBAHWE COBPEMEHHBIX BhicTPOASACTBYIONX
ANEKTOPOHHO-BLIMMCNIUTENBHEIX MAaLLWH. Qpnako pa3paboTaHHan MeToaVKA NO380-
nseT MCNOML30BaTh 8 WHGOPMALIMOHHOM MOUCKE W MANYH) MEXaHWlauwe, T.e.
Kkpaesbie NepdoKapThl AR KOAWPOHAHUA COASPKAHWUA WCCNEROEAHNI,

KM He aTpaxaer Takux MOMEHTOEB, KaK aprymMmeqTHO0BaHHAR HEYA0BNeTEBOPEH-
HOCTE CYLLECT BYROLLIMMM TEOPUSAMH, OBOCHOBANWE LENECOODPA3HOCTHM MX PA3BNTHA.
B Heil HE DTPAXEHG! CBI3M C UCXOAHRIMU TEOPMSIMKA 1 30341, BLITEKAWME N3 NPo-
BeneHHoro nconenoeannd. KMM 1 dopmyna auanextnieckn JONOAHIIGT APYr Apyra,
DBECMISHMBAIOT EAMHCTEO GOPMANUICEAHHOMO M HEGOPMANMI0BAHHDEG 3HAHMA,

LeicTanTensHo, CaMas COBEpWEHHan $opMyna WCCNEAOBAHWA nepesa BEOAOM
B MawWHy notpedyer dopManuiaunwm, 4ro n gocturaetca s KMM. C apyrod cTo-
poHel, KMNM ecerpa 6yer TpeboeaTe CAGBECHON PACLUWGPORKA, HTO MIXHO MO
YNATE B 3TOR hopmyne.

PeaynkTaThl NPOBEAEHHONC WCCAER0BAHNA {SOBMECTHO C B.W. Arapraabim) no-
380n9eT CHOPMYNMPOBATL CASAYIOLLIEE. NAN0KEHHAN TECPETUHECKAA KOHUENUWA CY-
WECTEEHHO YNPOLUAET NPOUESC HAKONNEHKA NEpepaboTKi h NOMCKa WHHOPMALMK, &
GneaoBEaTensbHO, AENacT GONEe ONPEASNEHHOR M CTPOrOM CamMy NO3IHABAEMYI0 CUCTE-
MY B @& HayuHOM npeacTasnednn. CxaTre MHPOPMALMM MOXHO PACCMATPHBATE 1
KAK HEKOTONIA NPOMEXYTOUHBIFA 3Tan NO3HABATENLHOMD Npouecca. Pa3posHeHHkie
WMCCNeaoRaHna NANEKO HE BCErga No3pOAMOT NPOHWKHYTE B NPMPOAY WM3YHaemoro
npouecca. Koraa xe paspoiHeHHbie NCCNEA0RAHMA YOAETEA CKATh, HAHECTY MX Ha
DOHY KATEropHansHO -NOHATHAHYKY MATPULY, TO CTAaHOBWMTEA BOIMOKHEIM paccMaT-
PUBATE KAKADE NCCNEA0BAHNE KAK 4aCTh obLUero NoaHasaTeRsHOro NPOLEeGceca, onpe-
AENWTb NPONYLLEHHBIE DAKTOPE ¥ HANPABUTL YCUAMA HA UX U3YUEHWUE. NpepcTaaneH-
HAA 8 MATPWHHOM BUAE MHGOPMALWA NIEM KO YKNALEIBAETCH B «NaMATL», KOTOpan Cny-
AT CBOR0OPAIHLIM PLINATOM, YCUIMBAKOWWM MHTENNEKT.

FTNARBA 1. MenuopaTMBHad cWMcTEMa

Bhuue Bbina CHOPMYNNPOBAHA KaTEMOPWANBHO-NOHATUAHAR CTPYKTYPA NPOUECCa
1N xva M3 u paspabotada KMM, no3sonaowan ynopagouvTb 3HAHKA O npaueccax
W CO34aTh SOMHYIO OCHOBY NOHATWA obobwarwied Teopi CNN na M3. QcHosoR
ANst OANGHEHLWEro CTRYKTYPHOTO AHANM32 NOHATWMA MENWMCPATUBHAN, TUAPOMEenn-
OpPATWBHARA, OPOCHMTENEHAA M OCYWMTENEHAN CUGTEMLl NOCNYXAT ONpeAeneHneM
CWCTEM, ONVCAHWA BRINONHASMBIX MM GYHKUWIA W NEpeYeHs BKNIOYAEMBIX B HAX
OELEKTOB, NPUBEAEHHBIE B TPYDAX OCHOBONCAOKHUKA CENbGKOXOIANCTEEHHBIX ME-
nuopauni A, H, KocTakoea. Ero yueHrwe W B HACTOALLEE BPEMA GCTAETCA OCHOBO-
NORACAOLUNM, OOQHAKC PA3BMTHE HAYKH NOCTOAHHD BHOCMT CROM KOPPEKTWBELI, W
No3TaMY HEKOTOPLIE NOAQKEHWA BCTYNAOT B NPOTUBONEYHME C GOBPEMEHHBIMW TRE-
GoBaHNAMN.
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1.1. OCHOBHbIE NONOXKEHHA A.H.KOCTAKOBA
O MEAWOPATUBHON CUCTEME

Axagemmk A, H. KocTakos otMenan {1960), 4TO MENMOPATHEHLIE CUCTEMD! B TeX-
HUHECKOM OTHDLUEHWMW BLINONHRIOT ABE DYHKUMA:

1} npespaweHne BOAEI K3 COCTORHMA YOKA B KGHANAX 8 GOCTOSHWE HYXHOW
NOYBEHHON BNAXHOCTW HA OPOLUIAEMBIX NOAAX MAW HACBOPOT — ypaneHue vinnmu-
HER NOYBEHHOM BATM HA OCYLLAEMBIX IEMARX NYTEM NPEBPALISHIA EE B COCTOAHUE
TOKOE;

2) TPAHCNOPTMPOBAHWE 3THX BOAHLIX TOKOB NO KAHARAM CUGTEMEI B HYXHOM KO-
YECTEE W B HYXXHLIE CPOKW NPK OPOLWEHWA — OT HCTOMHUKA OJOLIEHWR K OPOLUASMEIM
NNoLAAAM, NPY OCYLLEHMK - 0T OCYLLABMBIX ANOWAIEW K BOAONDWEMHUKY. QauHa-
KO, MO ero MHEHWID, 3T 3afa4d REAMKDTCA TONBKO TEXHWYECKMMK COEACTBAMK 4NA
AOCTMKEHMRA ONPEASNEHHbIX CENbCKOXTIAMCTREHHBIX 1 arpobuonornseckux Tpebo-
BAHWA — COAMAHME HEOOX0AWMMOro BROAHONO U NMLIEBCIO PEXMMOB W NOBLILLEHWS
NNOAOPOAMA NOYBHE, NONYIEHMA BLICOKUX W YCTORHMERIX ypoXaes Tpebyembix ceno-
CKOXO3RACTEEHHLIX KYAbTYR, X038ACTBEHHOr O OCBOBHWA HOBLIX MowaneAnT. a. Mo-
ITAMY TEXHNYECKHE MEPONPUATHA NPA MEHOPAIMK QONXHE! BBITE HEPAIPLIBHO YBA~
3aHKI G COBOKYNHOCTBK! COOTBETCTBYIOLLWX OPraHHU3aUMOHHO -XOIANCTBEHHEIX W arpo-
TEXHWYECKMX MEPONPHUATHI. [INA BLINONHERWA MEAHOPATHBHON CHCTEMS! YKA3AHHBIX
GyHeaui A, H. KocTakos skmoNaeT B €€ COCTAB:

1) MENUMOPUpYEMBIE CENLCKOXOIANCTBEHHDIE NAGWALH {3aHATLIE DNPEQRNEHHDI-
MU KYNBTYPAMW NpW ONPeAeneHHBIX YCAOBUAX arpOTEXHWKK, NAOADPOAWMA NOYERI,
opraHuaaLmu Tpyga v ap. )

2) BHYTPUXO3IAMCTBEHHYIC OPOCHTENLHYIKD MK OCYLIMTENLHYI} perynupyuyo
CETb {CO3AAIOMYIO Y NOAACPKHUBAIOLLYIO HY)XHBIR BOLHBIA ¥ NUTATENEHLIA PEXHMBI
NOMELI HA MOAAX), €€ 0enawY BPEMEHHOW {BPEMEHHLIE OROCVTENM, BOSMEHHbLIE
OCYWATENK), 3aKpbITOR (Apedst, TPYGoNpoBoAbLI) WIW NepeaBrkHOR (aoxaeBant-
Hbl2 ¥ MNOMHEHLIE MAaLLIWHBI);

3)NOCTEAHMYIO NPOBCASWYKD CEThb PACNPEAEAATENBHRIX KAHANOB B OPOCHTENbL-
HOW CWUCTEME MNK BOAOOTBOASLUMX KAHANOB B OCYLWMTENBHOR (paspensiomnscd
H3 MEXXO3ZRACTEEHHLIE N BHYTPWUXO3AWCTBEHHBIE KaHanel);

4} marncYpancHoiil, WM CONGBHOW OPOGUTENBHBLIA KNM GCYLWNTENGHLIA, KaHan
(CBAABLIBAIOWING CACTEMY € WCTOYHWUKOM BOAbLI NPV OPOLUEHAN WaKM C BoAoNpHem-
HWKGM NPW OCYLLEHMK). .

K opocurensroi cncrenre A.H.KoCTAKOB OTHOCWT!

1) MCTOMHMK OpOWEeHKMA (pexa, 03epo, BOAOXPAHWAWILE, KANTHPOBAHHGLIE MPYH-
TOBGLIE BOANLI);

2) ronosHoe coopyxeHne (3aGupaoluee BOAY M3 UCTOMHWKA OROLUEHWS 8 Ma-
FUCTPANLHLIA KaHan B NOTPEGHOM ANA OPOLIEHWA KOMMMECTEE M B HYXHBIE CPOKN
B COOTBETCTBMAW C NMNaHOM BOROI‘IOHbJQBaHHﬂ};

3) rnaenbiid (MarMcTpansHbi) OpPOCHTEALHBIA KaHan (4DCTAansfiowmwa Boay Ha
nognexatye OpoLUEHNHY 3eMENbHuIE MACCUBDBI M COCTO'HLLIM;\ W3 XONOCTOW 4acTw
— OT FONOBHOrO COOPYXE@HWA A0 HAYANA PAchpelennyentHbiX kasanos — u pabo-
4Bl %aCTH, rOe OT MArMCTPANBHOTO KAHANA OTXOART PACHPEASIMTENbHBLIE KAHANI);

4) pacnpeagnvTencHbie NPOBOAAME KAHAILI; a) MEXX0AANCTBEHHbIE, pacnpe-
Jensaounine oAy, nNojasaemble MarucTpanbHbIMKW KAHANAMM, Mexay acemu A0-
3RACTBAMK GUCTEMEI; B) XO3ARCTAEHHLIE, NOAROLIME BOOY KLXAOMY XO3IAACTBY,
a npv GOMbWKX Pa3MEPRAX XOIFACTE — HA OTASALHBLIE KPYNHLIE NOAMBHBIE YNAGTKA;

5) BPEMEHHYIO OPOCUTENLHYIC PErynnPYIoY0 GETb BHYTPW KRYHbLIX NCNMEHBEIX
YHaCTROB (COCTOMMUYIC U3 BREMEHHLIK, EXKEroaHO YCTPAHAESMbIX OPOCHTENEN, BbLI-
BoAHEIX GOPO3A W NOAMBHLIX GOPA3A W NMONOC), PACNPEABNRIOIYIO BOAY Ha NONA
¥ NEepesQAsAWYIo e NPH NOIMeE B TPeGYyeMyI0 MOYBEHHYK BRAXKHOCTL; OPOGCH-
TEALHAA PErYIMPYIOLLAR CETh MOXET TAKKEe COCTOATE W3 3aKPhIThIX WM NEpe-
LBMXHBIX A0XAEBANLHEIX WM NOMWEANbHLIX ATPEFATOBR, a NEKM NGANOHBEHHOM OpO-
WEHUH — W3 NoA3emMHbX TpybonpoBoaos;
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6) BoponpoBoRALYIO CeTh! a) cHPOCHYIC, Gnyxawylo ans YOANEHWA C OpOLsA-
BMbIX MAOLIAREN WM3NULIHEH NOBEPXHOCTHOM BOAk: (0DPalYIOWERcs Apn ONOPOX-
HEHMW KaHANDE, NPW ABAPWAX, NMBHAX K AP.) M PACNONATAEMYIO N0 MOHWKEHKbBIM
OTMETKAM OpOLU3aMbIX 3eMent, 6) apeHaXHylo CeTh, yCcTpauBaemyly Ha opowa-
EMbiX SEMAAX G BNUIKUM 3aneraHMemM GONEHBIX rPYHTOBBLIX BOA;

7} MCKYCCTBEHHBIE COOPYXEHMA (NPeACTABRAOLME COGOR apMaTypy Ha ecex
KaHanax Ans pETYNUPOBAHWA W YNPABNGHUA NBUXEHUEM BOQEI B CUCTeme).

B ocywmrensryis cmoremy A H.KocTakoR skmovaeT:

1) XO3AACTEEHHLIE OCYLUAEMBIe MAOLLAAW, BOQHO-BO3AYLUMBIA W MMTATENLHLIA
PEXWMbI NOYE XOTOPLIX PETY/MPYIOTCA NYTEM KOMANEKCA MEAMOPATUBHLIX N ar-
POTEXHMHECKWUX NIPMEMQs;

2) perynMpYIOWHE YCTROCTBA (OCYLIMTENLHbIE KaHanei, GOpoO3fm, ApeHbl U
Apyrue YyCTPOMCTBA, NPeaHa3HAYEHHbIE 4N9 DerynMpoBaHaA BOAHOBOSAYLUHOMD pe-
MUMA Ha ONpefeneHHOM NAOLWAAW NYTEM yaAAneHWUs W3GbITOuHON NOBEPXHOCTHOA
WU NONBEHHO-TPYHTOBOA BOABI, B GOOTBETCTEMM C NOTPEBHOCTAMM XO3RIACTBEH-
HOrG UCNONLIORAHWA 3TOWM NACWagW);

3) npoagaswve KaHank (MarvCTpanbHbiz W Apyrve, npepHaHaveHHele ana
pMema BoAb! M3 PErynnpyrownx KaHance unu ApeH # aTBOAA €€ KPATHARLLNKM
NyTEM B COOTEETCTEYIOWMA BOAONPUEMHMIK)

4) BORONPUEMHHMK [MPUHMMAET BCE yaAnaemMble ¢ OCYWAEMOA NNOWAanu BAgb!
W3 MAarMGTRANbHBIX OCYLUMTENBHBIX KAHAAOE ¥ DTBOAHMT HX B 6ONEE KPYMHYIO rg-
porpagu4eckyrd CeTn).

Mo A H. KocTakoay, BCK COBOKYNHOCTL MMAROTEXHUNECKWX COOPYXEHAR U CNOCO-
BOB OPOLLEHWA, BCAKYID OCYLMTENEHYK) U OPOCHTENEHYH) CUCTEMY MOXKHO PACCMAT-
PVBATL K3K CBOETD POOA MHAPOTEXHUYECKHMN TEPBRATOYHLIH MEXaHH3IM, 338444 KO-
TOpPOro — nepenarte 80AY NPH OPOLEHWA OT HEKOTOPOrQ MCTOMHUKA OpOwWEHUA {pe-
KM, NPYA3 W T.A. ) HA OpowWaemae none, paBHOMERHA €€ PACNPeRsaAnIL NO Hemy,
CG3AATH HA HEM HYXHYIO ANR PACTEHWA BAAXHOGTE 4, Takum obpalom, nepeaars ary
BOAY PACTEHMAM, NDIMEM CAGNATE 3TC 8 ONPEAENEHHOE BPEMA 1 8 ONPEASNEHHbIX
konuuecTaax. Mpw cCyleHmn 3aa4a 3TOr0 NEPeAATONHOIO MEXAHNIMA COCTONT B
TOM, YTOGBI BbITARY TE U3NMLL HICIO BOAY M3 OCYLUAEMQIA NO4BLI, NPEEPATHUTL 88 NyTam
YCTROWCTBA KAHANE B NOTOK M GTERECTH K npremMHuKy, 310 HEOGXO0AMMO CRENATL TaK,
4TOGbI TA BNAKHOCTL NOMBLI, KOTOPaA OCTAGTCH Ha QCGYWISHHMOA nnowanu, Gbina Bbr
HanGonee paynoHansHa ANA B3I AENLIBAHUA KYNeTYR.

Obwas sapava CERLCKOXOINHCTREHHO -FHAPOTEXHHYCCKMX CHOTEM {cosoxyn-
HOCTE KAHAN0B W COODYXEHNA Ha HWX] — 3TC NPEBpAWEHME BOOBI M3 COCTOSHMA
BRaXHACTA NoYEbl B COCTORMWE TOKA BOALI ¥ OOPAaTHO — M3 GOCTORHMS TOKa B
COCTOAHWE NOYBEHHOW BNAMHOCTK (ONPEABNEHHOR CTENEHM © HANPABNEHWUA ).

CoobpaaHo Tem yBYM COCTOAHMAM, B KAKNX HAXGAMTCA BOAA 8 CRALCKOXAIAACT -
BEHHO - NODOTEXHMYECKOH CACTEME, — BAAXHACTH NONBLE M TOKY B KaHANE — BCIO
CMCTEMY KAHANO0B N NPMHAANENMALLMX MM COOPYKEHUH NMKBOR CROCHTEALHOM MM acy-
LUMTENBHOA CUCTEMBI CXEMATHHECKW MOXHO DAJABAMTE HA [BE OCHOBHBIE YACTH:
) perynvpyioulas, 3apaya KoTopon COCTOWNT B TOM, 4TODLI PEMYNHMPOBATE BNAXHOCTL
f1Q4BBI HA YNY4LWAGMOR NAGLIAANW B TAKWX NPEAEAAX, B K3KWX 3TO TpeByeTca ang aoa-
AENGIBAEMbIX HA [AHHOA NOYBE KYNLTYP; 2) NPOBGARLIAA, 3a0aqa KOTOROR — TpaHc-
NOPTUNABATE BOAY B HYXHEIX KOAMMECTEAK W B HYXHbIX HANPEBASHMAX.

W3 Beiecka3zHHoro A.H,KocTakoe penaer BbIBOA, HTO KAK CEALCKOXOIAACT-
BEHHO-TMADRCTEXHWMECKME CODPYXEHWSA, Tak M CaMa CENbCKOXO3AMGTEEHHAR rmg-
POTEXHHKA COCTABNAQT NABHOE CBASYIOLLES 3BEHO B MEpPaIPLIBHOW LENW 3ne-
MEHTOB: pacteHdue — Tpebyemas BAAXHOCTE NOYBbI — BGAA 8 COCTOAHWM TOKOB
~ B0A3d B ECTECTBEHHOM EOAOM3MELUSHMNM, T.€. 3BEHO MEXY 3eMNEfEnMeM M
DUINONOrMER PACTEHMH, C OAHOR CTORTHBI, W FUOPONOrMEeR 1 MHXEHERHOR Tex-
HWKOA — C JpYyroii.

B CeNLCKOXOIRNC TBEHHO- MMADDTEXHUYEECKITX MEMOPALMAX 4eNeBeK C NOMOLBIO
CNELMANEHLIX COOPYXEHWA U NDUEMORB Tak UIMEHAET TEYEHNE rMAPOTEXHHEECKWK 1
NOYBEHHEIX NPOLECCOR, YTo06) 06PaTWTR MX B CBOIO NONLAY, T, E. MONYYMUTb KOHENHEHA
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PEIYNLTAT B BMAE YPOXASA CENLCKOXDIMICTBEHHbIX KyneTyp. KpaitHme aneMedTn! Ha-
3BAHHOW BbILLE UENK Cami no cebe e CEALCKOX03MCTEEHKORA MAAPOTEXHAKE HE nay-
YaKeT, 3ana4a cenhCKoxoaﬂHCTBEHHo-runporeXHmecmx COOPYXEHMA 1 CNOcob CBR-
3ATbnx — nepefath BOAY U3 ECTECTREHHOr o BMECTHAMLLA Ans HY¥XOAWLLWXCT B HEer
pacTeHni nnM, HaobopoT, OTBECTH ee OT PECTEHWA, CTPAAAIoWKUX 0T ee n3bbiTKa, ¥
BOROEMECTUANLLY. TO3TOMY B TONLBKO YTG HAMEYEHHDH Len 0CHOBHOM DObexT Boa-
LENCTBURA M DEMYMPOBAHMA - BOLA MOXET NONY4UTL ABNAEHUE KaK CNEBA HANPABD
— O7 PAGTEHWA K BOLOBMEGTHANLLY {OCYWeHne), Tak v CApaBsa Haneso — OTecTecT-
BEHHOTO BOLOBMECTUAMLLA K JACTEHWIO {opoweHwne). Takum 0Gpa3om, a cenbckoxo-
IRHCTEERHON TUAPDOTEXHUKE TECHO M HEPA3ZPLIBHO CONPUKACATCR OBA OCHOBHBLIX
3NEMEHTA IHAHWI! ECTECTBEHHO-UCTOPUMECKMEA K MHXEHERHBIA, Kpome Hux, cyiye-
CTBYET Sie CAWH INeMEHT nnKn faxe QnpegeneHHan ux rpynna. Boe menropaimm
DCYLISCTENRIOTCA B CNOSARNEHHOR BHEWHE CoEge, BO BNOHE AnpeaeneHHLIX Me-
CTHbIX YCNOBMAX — NOYBEHHLIX, xnmmamqecmx. FH,D,pOI‘!OFM'-IECKIﬂX. JKOHOMNYE -~
CKUX W1 oﬁmec'raemo-»opnqw«ecmx.

B COOTBETCTEBMM C THNZMKM KNMMATHNECKIX W NOYBEHHLIX YENOBUIA MaMeHAKTCS
Kak naTpeGHOcTU pacTenuit B BagGe, TaK M COCTAE CENbCKOXOIANCTEEHHRIX KYNLTYP
Ha yNYSWaemMon Nnowanm; & COOTBETCTAWMM G TUNaMK TALPOTecaOr MMECKUX 1 KO-
HOMHHYECKWNX YCNOBHI MIMEHSIIOTCR CREACTER, BOSMOXHOCTL W uenecoolbpasHocTe
YAORNETEOPEHWA NOTPEOHOCTER KYNbTYP B BOOE W Cam Mx nogbop Ha menvopu-
pyemon nnowanu.

Mennopauma fonxHa cooTBETCTBORATS He TOMBLKO ECTECTEEHKbIM YCADBUAM ME-
CTHOCTH, HO U EE OBLBIKOHOMUYECKNM YCNOBAAM, W B ITOM 3aNDF EBE yenexa.
Noaromy, kpome CCTECTREHHO- UCTOPUYECKOTO M MHXEHEPHO O ANSMEHTOR, B 0f-
NACTH CENLCKOXDIANCTREHHOr MAROTEXHNHECKWN 3HAHWR eCTh ete 1 TPETHA ane-
MEHT — OOECTBEHHO -3KOHOMMHECKMI.

Menuopaumm B xaxaom PanoHe CTpaMbl AOAXMEI PACCMATPMBATLCH HE KAONW-
POBAHHO, HE TOMLKO TEXHUYECKW, A KaAK Y43CTb UIMDOKOra KOMMAEKGA arpoTexHW-
HECKHWX, NECOA0AHECKWX, BOAGXOIANCTBEHHBIX W APYTHUX MERONMASATHIA,

A.H.Kocraroe ykaswaer, yro PACCMOTREHHE BONPOCOB MEANOPALWH 0ONXHO
88CTUCE HE TONLKO B CTaTHKe (MEnUopaTuEHbIe ABASHUR), HO W B AUHAMMKE Me-
AhopaTuBrLix Npoueccoe. TONBKO TaKOE PeLEHNE No3BOASET EMASTH HANpaanesue
Pa3BnTA KaxAoro GakTopa ¥ BAMATE HA Hero HYXHBIM 06pasom, 4TobLt Mpe-
AYNPEXAATH BO3MOKHOCTE OTKNOHEHUS MENUOPATHUBHEIX ABAEHUA W NPOLECCoE B
HEGNAranpuUATHYIC cTOpOHY, NEPEX0A NCAOXKUTENbHEIX (NOAEaHLIX) MENHMOPATMB-
HLIX MPOUEBCCOB B OTpULATENsHEIE, PaspaboTky MENMOpPaTHBHbIX npobnem cneayer
BECTU Ha reneTaveckod OcHOBE, T.e. Ha ocHoBe YCTAHOBAEHWA NPUYMH BO3HMK-
HOBBHMR TeX Mk vHbIX HeBNaronpuATHLEY Ans X03RRCTRA NHMPOAHLIX ABNEHWIR 1
NPOUECCOB 1 HAXOXAEHWR METOA0E ANS YCTPAHEHWA 3TMX npruH. Toabko npu
TaKoW NOCTAHOBKE RANPOCA Menvopauua Synet wanpaeneHa Ha Hopuby ¢ ocHop-
HbIMU HEraTUBHbIMK NpWMMHAMK, 9TO gENaeT ee Gonee pPaumoHanbHOW 1 Gonee
IPPEKTMBHON,

1.2, METMOPATUBHAS CHCTEMA M EE NPEOCTABNEHUE
HA KATEFOPHANLHO-NOHATUHHOM KAPKACE nraLECCA

Mpexae wem nepeity « yeranoaneHma CTRYKTYPEl MENVOPATUBHOR CHGCTEMBI,
MPOAHANNINDYEM BRIWE NMBEREHHbIE onpeneneHns A, H. KooTakosa MERMOpaTHE-
HDW, OPOGHTENLHOW KW OCYLINTEMLHOW CMCTEM € MO3MUMA CUCTEMHOND necneno-
BaHWA. [na aToro npueenem r COKPALLEHHOM B1AE NOHSTMIAHDIR cnosapb A. H, Ko-
CTAKOBA, CAPOEKTHPOBAE ero Ha KATErOPAALEO-NOHATHIBHYIO CTRYKTYPY: cpeaa,
MHXEHERHAA crcTeMa n T.4. {(cM. Tabn. 1},

Ha ocHosamu NPpWBEREHHOrO aHaNMaa BbIREMNACE CNeAYIOWAa Mepapxma CUG-
vem (puc. 1.1.). Ha sepxvem ¥PO8HE HAXOAMTCH CMCTEMa NPOMABOACTBA NPO-
AYKUMM HA MENMOPMPORAHHBIX 3EMNSX, KOTOPAR BKMOYAST: CHCTEMY CENLCKOXC-
FARCTBEHHOrC NPOM3BORCTBA (CXN) 1 MEnlopaTueHylo cucteMy (MC). Nocnen-
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CHLTEMA
AFOHIBOACTRA NPOAYK-

[[UH HA METHOPHPORAH-
HBIX 3EMAAX (CII HA M3)
METHOPATHBHAR OPOCHIEJILHAA
CHUTEMA (MC) CHCTEMA (OpC)

NIPYTHF, | |maroMEMIO- CHUTEMA
MEAHOPATHR. PATHBHAA CEThCKOXQIAACT- = 7
it cuciemed| | CHUTRMA BEHHOIO MPO- i

] [(rMc) HABLAUTHA —]
. o
[ OCYLRTET- | . | MEABOPATIIE. CEALCKOKOJNEA-| |
HAR CHCTE- HAS ORCTA- | [CTBEHHBIE KY.Th- l
| MA (D) 1 HOBKA TYPH ! |
| ! | (M) (LXK) |
| _ | ! . l |
| i ] 1l Y
HHUOPMALIHA (H} f— - — —— |
I MOAEAH M0y | BPEMA (Br) B
L | YIIPABAEHUE (¥) - ——— — —
MATEPHAJ (M)
HEAOBEK (1)
—_—— — —— ) —_—— —3
Prc. |.1. KaTeropuanuno-foHETHAKEA cTpvkTypa: | — sorgeicrame;, 2 - vnopma-

uva, 3 — yupasneHwe

HAA, 8 CBOK DYEPEllb, BKMKYABT rMAPOMENnUopaTMBHY cuctemy (FTMC); npyrue
cucremsl meanopaunin (ACM). B cocTae rnapoMENMopaTEHOA CHCTEMbI BXOAAT
opocuTeneHan cuctemMa (OpC) v ocywwrensHan (OcC).

Pe3loMupya MINOKEHHOE, A3fNM HEKOTOPLIE ONPEAENEHNR DTAX CHCTEM.

THLPOMEAROPATHEHAR CHETEM ~ MHXEHEPHAS CACTEMA, 04HA W3 NAKCUCTEM
MERDPATUBHON CUCTEMBI, BKAKHAIOLWAR OPOCUTENLRYIO M OCYLUMTENLHYK) CUCTEMBI,

OpocurenshHaf cHCTeMa — WHXEHEPHaA CUCTEMA, BunonHAmuas sabop,*
TPAHCNOPTHUPOBKY, PACTIPEAENEHNE NQ NONK U COPOG M3NVWHEW B0AbI 33 NPEeAENtl
CHCTEMbl M COCTOAWIAS COOTBETCTBEHHO W3 BOA03AGOPHOA, NPOEOAFLUEH, Rpac-
npeaensowen n BoaccGOPHO-COROCHTN NOACHGTEM,

OCylnTeNbHan GHCTEME — NHAXEHEPHAA CUCTEMA, OCYLIECTRARKIWAR CBop 8O-
avl, BE TPAHCNOPTHMROBKY W cOPOC 33 Npejensl CUCTEMBI M COCTORALLAN COOTRET-
CTBEHHO #13 OrPaXAACLIEH, COBMPAIOLEeR NMOBENXHOCTHLIE W (MIKW) NoA3EMHbIE
BOfhI, NPOBOAAUIEA W EBOQOCOPOCHOA NOACHGTEM.

Kax noxa3zan aHanna TEXHWNECKWX NPOEKTDB CUCTEM, TaKas CTPYKTYpa He npo-
TUBOREYHT NPaKTHKE, XOTHA HE BCErAa OCO3HARTCA CheumnanucTamu. Hanpumep,
noeoneHo 4acTo B MNosonxbe, Ha CemepHom Kaexase, Ha YKpauHe OCBOSHME Lie-
NUHMBIX 3EMESNb HAYAHAKOT ¢ CO3AAHMA CENbCKOXOIRWCTBEHHONA CHCTEMDBI yayyLe-
HWA NPOM3PacTaHus KYNLTYPHEX pactenwid (CXN). M Tonbko uepes HekoTopoe
BREMS ANR AANEHEMUErD YEENMYEHWH NPOM3BOACTEA NPOAYKUMK PACTEHHeBOACTRA,
NROBGAAT CENbCKOXD3ANCTBEHHbIE TMAPOTEXHNNECKKE MENVOPAMM, T.€. COIAIT
FMAPRGMENUOPATHBHYIO CUCTEMY, KOTGHAR MOXET GOCTOATE W3 NOABOASLEA W OT-
BOAALIGA NOACUCTEM WNKW U3 OAHOR M3 HAX (OPOCMTENLHOW WAV OCYLUMTENBHOW).
Qe noACKMCTEMBI — rMapoMEnMopaTWEHan n CXMN — obpasyioT cucTemy yayuwe-
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CHCTEMA NPORIBOICTHA
HPOYKUHIL HA
METUOFFORAHHRX
SEMAAK (COI1 HA M)}

HPOHSHOAL THEK- - -
HAH JIFHTE 1h YI'[PAIIJ’_I&“"IL[‘}(AH
HOUTB (111} JEHT!(..:;I;(KJ‘I.
l__l..—-‘ CROP T
" HHELOP- ! 1 ]
cxn THC ||
MPOUAYKTE MAUHH ) | xpAHEHIE NEPEPa- | | NPHHATIE
i va na vl g B HHMOPMA- BOTEA PELIEHIN
I unn HHDOPMA. ey
Lmoanx M omx | Xim TN
COIEP-

L] anmr ! ©sn I.-| ™C |
CHUTE- -
RAPAKTE-

MBI l PECYPCAX I— PECY PUAX PHETHHA

ORCTA-
TEKY I WON 1 05 UPHPOLAHOR HOBK|I
H PEMOIIT LIHA TR IL(;‘;:I(I);“:'
h AKDHOM)- ; . -
CHCTEMB! | | wrc ko MIMFCKO DIALAE.
Crear CPEAE 3
= P HYIH

KAan II!H\‘D(‘.IPM'\- WHEOP.
L vaanmnin i | MAlGIH |_ €O TARAF-
HAVIF T HO

PEMOHT - - 0
CHOTEM B MOAEARX "IM‘“"-«‘" "I 34 (PACYET)
BHEMEHH —

VIR ARAE- YIIPAR.
Hin AvH

HURA YCROBWMIA NOAYYEHUA NPOAYKLMW PacTEHVEROACTBa, T.€. cucTemy fIN wa M3,
2 HE MMAPOMENVOPATMBHYID MAW GCYLUMTENBHYIO (OPOGHTENBHYIO), KaK 3TO OBbIMHO
YKa3aHD & npoekTax (XxoTa cokpawekHbie npopaGoTkm no nogcucteme CXM Kk TakKx
npoexrax BCErAa MMenTca). CTPYKTYDHOE ONWCaHWe CHCTEM NO3IBONRET HETKS
onpesendTe tan I'IpOEKTIanEMOIT\ CHCTEMBI, YTDO MMEEeT GonbLUOE 3HA4EHWE npw»
06OCHORaZHMM HABOpA COCTEBAMOLLMX GNS ONPERENEHWA ©€ napametpos. To xe
OTHOCMTCH ¥ K COIRAHWIO GMCTEM B [ONOAHOW, KaplumMHCKOR CTenax W ARyrux
PAADHAX HOBOTQ CPOWEHURA, TAE HAPARY C YNYHWEHWEM YGNOBMA NOM3PACTAHNA
KYALTYPHEIX PACTEHWA YHMTHIBAIOT M COUMANBHO-3KOHOMUWYEGKME ACNEKTLE, BKAKD-
43R B COCTAR CHCTEM NOACHCTEME! uudpacTRYKTYPhI, M, Takum o6padom, co3naloT
HEKHE KOMIVIEKCHBIE GUCTEMBI YIYHLWEHWS YCNOBWA XWU3HN MKIGEW.

CTpYKTYpPHOE OMMGAHWE CUCTEM MO3BONAET BCKPLITE TEPMHHONOIANECKME NPo-
THEOpEuMA NpW paccMoTpenuu ssonouvik CMNMN Ha M2 B apuaHoi W rymunHon
30Hax. Tak, B apUAHOW 30HE CYUISCTROBABLUAS ELUE NPW <KO4EBOM» OPOLIEHHH
OQOCMTENLHAR CUCTEMA AOMKHA Bbina No Mpaee WAMEHWTL CBOE HA3BAHWUE WK ran-
POMENMOPATUBHYIO WK «TMAPOTEXHUYECKWIA NEPeAaTOuHbHA MeXaHnam», no A.H.
KocTakosy, nache TOro, Kak ¢ uenwio Gopebbl ¢ 3aconeHvem v 3abonaympaHuem
£ [ONONHANK OCYUIMTENBHOR CUCTEMON (NPH OPOCUTENLHOM TUNe NTanui), Ha-
XODALUGICH B OPOCHTENLHON HA OAHOM MEPapPXMYECKOM YPOBHE. OOHAKO A0 CWX
nop CMCTeMbI 3TOW 30HBI NPOEKTURYIOT KaK OPOGMTENEHRIE, 4TO CTABUT NOACWK-
cTemMbl {OpPOCUTENLHYIO, OCYWMTENBHYIO) B HEPABHOIHAUHOE NONOKEHNE W BHOCHUT
ACHHXPOWHOGCTE B WX Pa3paGoTky v GYHKUMOHHPOBaHWE. B rymupaHoR xe 3oHe
KOAMYECTBEHHOE AONONHEHUE OCYLTENLHOW CWUCTEMEI OPOCHTENLHOW NOMEENG,
KPOME TOrQ, W K KAYECTBEHHOMY M3MEHEHWIO. HoByld CMCTEMY CTarM HaskieaTb
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«OCYHINTENBHO-OPOCHTENEHOW», 4TO YKAILIBAET HA PABHO3HAYHOE CYLUECTBOBAHWE
obemx NOACKCTEM — OTBOAALLEN W NoGAKIUER. OpPOCHTENLHOOCYLLMTEABHAR M-
CTEMA CTaNa aaeKBaTHa NrMARCMERNOPATHBHOR CUCTEME ( «MHMIANOTEXHUYECKOMY Ne-
PEAATCMHOMY MEXaHW3MY»] C BEAYLIeH DONLIO OGYLUEHWA W BETOPMYHOW — opowe-
HHA, HO C PABHOAHANKBIM CYLIECTBOBAHMEM 0OEWX nNoacucTeMm. Takvm oBpasom,
B 0Beux 30HMax, No CYLIECTBY, NMPOEKTUPYIOT MMOPOMENMOPaTUBHYID CMCTEMY, HO
HEe OAWHAKOBG QCO3aHAHHD. ECnK cheaoBaTe AOMMKE PAIBMTHA, TO B aDUGHON 30HE
CNERAYET BBECTW NOHATUE «OCYLUMTENLHO-DPOCUTENSHAR CUGTEMA», B KOTOQOMH Be-
AYWYHD pONb ArpaeT OpoLIeHWE, a BTORMNHOE — OCYLLEHWE, Npea0TBEpaaKLes
3aconeHne, TAK KAK MMEHHD 3TOT TWN CHCTEM Tam npoexTupyloT. Orcioaa cne-
AYET, HTO «rMAPOTEXHWNECKUA TIEPEeaTOYHBIE MEXAHU3M», MHAPOMENMOPATHEHAR,
OCYWNTENLHO-DPOCUTENLMHAR ¥ OPOCHTENbHO- DCYLUMTENLHAS CUCTEMBE HAXOAATCA
HA OJHOM NOHATWAHOM (MEepapxv4eckoM) yposHe,

TOCKONLKY CHCTEMHO-MCTOPUMEGKWIA ACTIEKT XaPakTEpPUIYET CUCTEMY B AMHA-
MUKE, CTAHOBNEHWW W PA3BMTMM, T.€. BO EPEMEHW, BPEMA B 3TCM CNy4ae Bbi-
CTYMAET HE TONbKO KaK HeoGXOAWUMBE, HO W KaK BRXHLIA €e napameTtp. Tpu cn-
CTEMHO-CTPYKTY[HOM NOAXODAES BPeMA Kak Dbt OTCTYNAET HAa BTOPOIA ANAH, H CW-
CTEeMa paccMarpueaeTes B ctatrke. Ho 370 HE 3HAYUT, YTO NPU CHCTEMHO-CTPYK-
TYPHOM NOAXOAE BpeMs He NPUCYTCTBYET. OHO eCTb M 308Ch, NOCKOMBKY CTaTHKA
— OTHOCWUTEALHA ¥ TaK Xe XapakTepuayeTca onpeneneHHsIMA M3MEHEHWAMM, KO-
TOPLIM NPNCYLLM BPEMEHHEIE WHTEPBANb. JTH U3MEHEHHA B KOHEYHOM CYeTe ro-
TOBAT KaYECTREHHLIE CHEWIM B CUCTEME (Nepexon B Hosoe kauectsa). C nepe-
AQOAOM CUCTEMEI B HOBOE KaYecTBO €€ MCTOpMA Kak Dbl 3aKaM4YWBAETCA W HAYW-
HABTCHA MCTOPUSA HOBOH CUCTEMBI, C ADYFOW CTPYKTYPOM M ODYCUMM CUCTEMHBIMA
napameTpamMM.

OQHWM M3 NapamMeTpoB TAakKOoW 3BOMOUAM MOXST CAYXATH BESLEHWE agToMa-
Traaunn. B peaynnraTte NPOMCXOAMT YACTHYHOE NIMEHEHUME CTPYKTYRbl CUCTEMES:
MNORENACSTCH NOACUCTEMA ABTOMATU3UWPOBAHHOIO ynpaeneHna. C nepexonom e HO-
EOE KAaYecTEa HAYMHAETCA «HOBAA WCTOPWS® AaHHOW cucTembl. Ho Takoe Kave-
CTHEHHOR M3IMEHEHWE HE NPUBOAMT K CABUFY HA MOMATHAHOM YPOBHE, KOTOPLIA
EO3HMKAET NpM 0OBEAMHEHWM PABHO3HAYHBIX NOACMCTEM, HAMDUMED Takux, Kax
OpOCMTEABHAS W OGYLIUTEGHAR WNM MENMOPATHBHAR N CENbCKOXOINACTEEHHOMO
nponzeoactea. CneaosarensHo, NPMMEROM KAYECTBEHHO HOBOMG YPOBHA B NOHA-
THAHOM ONWICAHWA MENAPALIMK RBMAGCE BBEAEHUE MOHATHIA “MEAMOPATHENAS CHe-
TEMA», BIIOYAOLAA NOACUCTEME! (CM. puc. 1.1),

CHCTEMHO-MCTOPUYECKHI NOAXOA NOIBOAAST OPraHMSEcKU COSOMHUTL MeHeTH-
HECKOR M NJOMHOCTMYECKOE ONMCAHWA CHCTEM K NPOLEGCOB. [eHETUKA — aTD Me-
TOPHMA, HO UCTOPWHA, COpalEeHHan B NPOWNOE ANS OTLICKAHMA UCTOYHWUKOB, npea-
NOGLINCK BO3HUKHOBEHWA CHMGCTEMBL!, NPOCAEXMBAHWA STanoE, KOTOPLIE OHA NpPO-
X0AWNZ B CBOEM CTAHOBNEHMM, T.£. Kako#d oHa Obina W kaxoi crana. Mcropua
K€ B €€ CUCTEMHOM HORXOOe WKpe: HEAOCTATOYHO OOBACHNTS NPOLLICE CUCTEMBI,
€€ CTAHOBNEHMWE, a BAMHO PACKPLITH, B KAKOM HANPaBIEHWW OHA ABMXETCA, Ka-
KOBbl TEHASHL AW, NEPENEKTUBERI 3TOFO ABUXNEHWA. [INA CUCTEMHOUCTOPHNECKOrD
noAxoAa CYWeCTBEHHB NPOrHO3, NPEfeunEHwe, npeackalaHve. W arta ero 0co-
GEHHOCTE YPEIRLMANHO BAXHA AR NO3HAHWA W YNPABNEHWA CMCTEMOR, a ynpao-
NATe — 3TO 3HAYMT NPEOBWAETb, NPEACKA3aTb.

Qvciopa cneayet, 4TC NpW 06bEAMHEHHAM PACCMOTPEHWM PDABHO3HANHLIX CW-
CTEM TEOPETHHECKN W NPAKTHIECKW BECEMA BAXHO NPEJBUOETb BO BPEMEHK He-
06X0AMMOCTE CYLECTBEHHBIX W3MEBHEHWA HA NOHATWMIHHOM YPOBHE, TaK KaK 3T0
NO3BONAUT CBOEBREMEHHD W3IMEHATE METDAWKY WX NPOEKTHPOBAHMA, CO3AAHMA W
YNPABNEHWR MMM,

MepapxHyeckoe NOCTROEHWE M CTPYKTYPHLIA GOGTABE CUCTEM WMEKIT Bonblwoe
3HAYEHVE NPW GOPMYNWMPOBAHWK 3a]ay N0 ONPefeneHrn NX NAPAMETPOB, MOGKONRb-
XY BaXHO 3HATb, KAKWE COCTABNAKMLME HEOOXOAMMO BKAKHATL Kak ans ¢GopMW-
poBaHMA 3aAa4 ONTUMW3ALMWM NApaMETDOR CUGTEM, TaK M 3aAay MOBbILLEHUSE KX
IGPERTHBHOCTH.
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Hapany C aTWM Af9 ONpeaeneHrn NapaMeTpos CACTEM, HAXOAALWMXCA HA Pas-
HbIX MEDAPXUMECKMX YPOBHAX, HEOBXOOUM aHANW3 BOIMOXHOCTH NPUMEHEHHA 3KO-
HOMUKQO-MaTEMATHNECKOIO MOOBNMPORAHVA 4 BhIGOPA KOUTEPHMER ONTUMMIALMK
NapaMeTpoR MMAPOMEMOPATUBHBIX, MENVODATUBHLIX CHCTEM, a Takxe MM Ha
M3 (cm. rnaey 2},

1.3. NEPCNEKTHB LI PA3BUTUR MENMOPATUBHONW CUCTEMBI

Pa3anTue MENMOPATMEHLIX CUCTEM UMEET CAMBIE PAINUUHLIE TIPOABNEHHA: Wa-
MEHEHUE TIOACUCTEM, CBA3eA, Npeobpas3opaHve ONHWX NOACUCTEM B ApYyrie, 06b-
SHAWHEHME N Pa3AeneHne NOACKUCTEM U 1. 4.

B npougcce pazautua BHYTPEHHWE CBA3KN CHCTEMBI U BHELIHME B3ANMOAEHGTRINA
NPETepneBainT N3MeHeHus, Hoebie noAcUCTEMBI, CBAIM 3THX NOACUCTEM, KHOBbIE
CBOMGTEA UMEKILUMXCA NOACHMCTEM U UX HOBLIE BIAWMOABICTRUA NONYYAIOT HOBbLIE
GYHKLUUM NC OTHOWEHWIO K cwcTema. Pa3svBawTca HOBble GOpMBl U CNOCOBHI
GEA3M NOQCHCTEM W CAMOW CUCTEML! C BHELIHEH cpepoi. PaciLMpPAeTCn 1 yray6-
NAETCA MHGOPMAELMOHHAR CTPYKTYPa GUCTEMBbI.

CTaBa 330344 N COBEPLIEHCTBOBANMIO 1 PAIBUTIIO CMCTEMBI, ClEOYET MMETh B
BMAY, YTO €€ NOACUCTEMD!, ANEMEHTEI B8 CTPYKTYPhL! HEPABHOLEHHDbI C TOHKM 3PEHUA
nepcnexTve. OnHK NOACKMCTeMbE TEPRIOT CBOS 3HAUSHWE B CUCTEME, APYrUe, HE Bbi-
AOAA 38 PAMKW B8 CCHOBHOT O KAYECTBE, HE MMEIOT OYAYWENG, TPETLM HE 3aKNNAKT
& cebe GonblUVE BO3MONMHOCTU, ABNAKTCA HOCUTENAMK HOBOW, Bonse CORERLCHHOA
cucTEMEl. B MCCAESA0BAHMN CMGTEMEI HEMB 3% OFPAHUNKBATLOA YYETOM EE NOKA3ATE-
NeR 8 HACTOALEE BPEMA, a CREQYET PACKPLIBATL €€ AMHAMUKY, NePpCNeKTuBY, CTa-
PaTuCA € «NOHATL> C TOYKW 3PEHMR BO3MCKHOCTH QANLHERLIErQ DAABUTHN,

Liene uconenosadvia COCTOUT B OThICKAHWM CPELH MHOXECTBA NOAGHMCTEM Ha-
nfonee NPOrgecCUMBHON, COBEPLUSHHOR, NOCTOAHHO PA3BMBANLIZACA. B CROKHLIX
CUCTEMAX ITY NOBCUCTEMEI MHOTMJA OKA3bIBAKITCA OTHOGHTENLHO CRAGLIMI 1 He-
3AMETHEIMKN, HO MMEHHD UM NpuHagnexnT ByaylieEe, UMEHHO OHW ACNXHbI BbiTh
NOAAERKAHB! 1 pasenTel. Kak Ham xaxeTca, Takum nyTem MoryT BeiTb noaro-
TORNEHE! NPEANOCLINKA ANA BOIHWKHOBEHWMA KIYECTBEHHO HOBOW, DOnee coeep-
LISHHOA MENNOPATHEHOH CUCTSMbI.

QnHa 13 CaMbIX CYLUECTBEHHLIX HYEPT MENNOPATUBHBIX CUCTEM — MX «OTKPbI-
T0CThr. OTKPBITOCTh MENMOPATWBHDIA CUCTEMBI NPOSBAAETCH 8 NOGTOSHHOM OG-
MEHE BELLECTBOM, JHEPrueid U MHDOPMALMEA ¢ OKPYXAKUWEN NPMPCAsH U Co-
UMARBHOW CPEAOH, OTKPBITOCTL CHCTEMBI 3aKMIIONABTCA B BE NPATHROPEYMEOCTY,
B HENPEPLIBHOM BOJHWUKHOBEHWM N B CTONL XKE HENPEPLIBHOM Ra3pelEHun Beex
HOBBIX, §ONEe CAOMHBIX 3aA3Y, B MCKMOMEHWH YGTAPEELWEro, B COXPAHEHAW K
Pa3EMTHM TOro, 4Y0 0DeLlaeT COBEPIUEHCTBOBATLCR, B ACCUMMAALMA TGO, 4TO
NOJBONRET €A NPOrPeccUpoOEaTh.

MenopaTiBHAR CUCTEM ©KHUBET» IHAYATENLHC NOMbLIE CBOWX NOOCUETEM M
0BpekToB. OHa 3HAYMTENLHG CROXHEE 1 mHorcobpasnee nx, W 3To noToMy, uTo
el npueyy 0cobble, CUCTeMHbIE MEXaHN3Mbl GYHKUKOHVMPOBAHMA W Pa3BUTKS,
KOTOPBLIE HE AAKT €A “NOMMOHYTL», a NOSBONAKT «NEPEXNUTb PYHKLMOHANLHE 06-
PA3YIOLWIWE €8 3NEMEHTLI.

BaxmbiA KpMTEPMIA PAIBUTHA MENMOPATHEHLIX CUGTEM — PREHOMEDHOCTE M CO-
TRACOBARMOCTE GABHUTHR Pas/ynelx €€ nogoucreM. [PUHUMIMANLHD BaXHO
pas3nnM4aTe PalBUuTUE CHMCTEMBI M CUCTEMHOE PA3BUTHE CUCTEMbI. Pa3guTHe CH-
GTEMb! — B TOM, MTO QHA HE DCTAETCA CaMoi cobol, 410 B HeW NPoUCXOLAT na-
MEHEHUA, Npeobpasoeanns. HC 3TO pPaIsBMTHE MOXET NPOTEKAaTe BECCHMCTEMHO,
KOMAA 0OHM NOACWGTEMBI, DOLEKTLI W INEMEKTEI PAZBMBAKITCA 8 yweph aApyrum
{Hanpumep, TMC 1 CXN), kCraa BOHMKAKT AWCHPONOPLMY M CHMCTEMA HAYMHAET
OTPHUATENLHO BAWATL HA NMPUPOOHYKY, FKOHOMUYECKYHO M COLMARLHYID Cpefbl. CH-
CTEMHOE PA3BHTHE 03HAYABT YNOPAAOMEHHOCTD, LENRHANPABNEHHOCTL, COrnaco-
BAHHOCTb WUIMEHEHWH, KOM4A 0AHA NOACHCTEMA W3MEHAETCH MPONOPLMOHAIBHO
APYroR, & BCE BMECTE OHWM CAYXKAT LOCTHXEHWH) OCHOBHOM LENH.
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Hanpumep, NoA COBEPLISHHBIMKW OPOCHTENLHBIMW GHCTEMAMM (npasunsHO-TNA-
POMENHOPATUEHBIMH, MEnMopPaTHEHEIMI} B NEPBYIO c4epeb NOHMMAIT HANMYME
3AKPLITLIX OPOCUTENBHLIX M ADEHANHBLIX ceTeil, ABTOMATA3ALMK N APYTUX TeXHW-
wecKkux yny-aweHwid. Npw 3ToM NPEANOAAraKdT, 41O napametpsl CHCTEMBI onpe-
ZAENEHBl B ONTHMANkHbIX JMANA30HAX BOAHOTD, CO/IEBOTO, TEnJOBOrY ¥ NUTATeNs-
HOMO PEXMMOB, 0DECEYMBAIGLLMXY NONYHEHHE IKOHOMUNECKH ONPaBOAHHOro KO-
AMNECTEA CENbCKOXOIRACTBEHHOA NEOAYKUMA 332 MHOTO RET. B AaHHOM cnyiae
NPHYMHOA NPUCOEAMHEHMA K NOHATMIG «OPOGUTENEHAR CHCTEMA» HOBOrO — «CO-
BEpIIEHHAR» — NOCAYXWAW BBEOEHWE NOACNCTEML, oBecnevnsaowel bonee one-
PATABHOE YNPAENEHNE CUCTEMOR (agTOMaTM3aLUMM), ¥ 3aMeHa OTAENbHbLIX ee 3ne-
MEHTOR 6Ofee coapemeHHbiMy. NMapannentHo COBEPWSHCTBYETUR W noacucTema
CXIMN — noAanAeTca NOHATHE «NpOrPaMMHUPOBAHWE YpOXaes» W paspabarTuiBaAOTCA
COQTEETGTEYIOWUME NOACKCTEMBI, oGecneunaaloLme aTo,

Takum 06pPa3oM, KWABT NANANNENLHDE PAIBNTIE abenx noacwcTeMm, Ho Bea eaa-
WMHO#R yea3skn, B nepeod cosepueHcTBOBaHWE OCYLWECTEBNABTCA HA GTaauW Npo-
EKTMPOBAHMA, BO BTOPOW — HA CTagun SKCIYATaunu. 270 MOXET NPUBECTU K
ACMHXPOHHOCTN B PA3BATUM NGACHCTEM, W MaKCHIMANLHO BO3MOXHBIA ddexT no-
cTUrHyT we ByaeT. B pesynsTate peanbHO CO3RAKITCR COBEPLUEHHEIE CHMCTEMB
N wa M3. OaHako 3TOT NPOUECC MOXeT WATH 6uicTpee, ecnv HyneT npusHada
HEOBXONMMOCTE COBEPLUSHGTBOBAHMA cucTempl 1Tl Ha M3 B ugnam, a He ABYX
Pa3pOIHEHHLIX 88 NOACUGTEM.

TIONbITAEMSA TENeph CNPOrHO3WPOBaTE BOIMOXHLEIA NyTh DPAIBNUTUA MEenMopa-
THBHBIX CVCTEM. C TEOPETUYECKMX NOIMUMIA PAIBUTHE CUCTEMbL MOKHO DACGMAT-
pWBaTL KaK NOCTOSHHGIA NPOUECC NOBLILLEHKS B8 GNOXHOCTU W a3 HEKTHBHOCTN,
CONPOBOXAAIMACH YBENUNEHNEN BNEMEHTHOMO COCTaBa, COYBTAHWEM SNEMEH-
THOrD POCTA W NOHWKEHWEM 3HTPOOHK (OpyxuHun, Koutapos, 1976 w Op. ).

YWEno W GOCTaB 0OLEKTOR cucTembl NN Ha M3 AOGTOAHMHO PacTYT, NOABAAIOTCA
HOBRIE CNELUMANEHOCTH MCNOMHUTENEA M MHXEHEePHOTEXHUHECKUX patoTHukos. Tipo-
BOAVIMBIE HAYSHBIE NCCNEA0BAHNA CNOCOGCTRYIOT NOHVKEHUIO 3KTROMWA, yMEHBLLIE-
HUYO HECTIPEAENEHHOCTHW <NOBEAEHIA» CUGTEMbE. BMECTE C TEM HelIbdA yTBEPXAATH,
4TO BO BCEX CAYHAAX YASLHAR SHTPONWEA CHCTEMBI YMEHBLIAETCA. 310 NPOTHERODEYN-
no GolpakTam: Tk, NPEACKA3LIBAKDT CHIDKEHWE Y ABEHbIX 3aTpaT Ha OCYLWECTRNEHME
MEAUOPATUBHBIX PAGOT, & OHW BO3INACTAIOT, HE BO BOEX CNYNAnAK NOATEBERXKOAETCA HA
APAaKTHKE NPOrHO3 TEMNOB POCTA APGUABOAWTENRHOCTY TPYAR U T. o.

Kak moKa3land NpoBeAeHHble (COBMEBCTHO ¢ B.W. ArapxoasiM) WMCCAea0BaHHaA,
06 BEAVHMBLIME DCHOBHLIE NANOXEHWA KOHLeNTyansHoi mMogenk CNN wa M3, Ha
X00 NANLHEAWEro COBEPLUEHCTROBAHWUA W PAIBUTUA TEOpUN MEMWMapaUvi ¥ Me-
AWOPATVEHBIX CUCTEM MOFYT OKa3JaTo BAMSHME Cneflylouime coobpakeHvn,

1. JancHeduee KOHUEHTPMPOBAHKME BHUMAHWA YMEHBIX HA W3yNeHKEe Cpegkl, EO
B32AUMOCERA3N C KOTORON BYHKUMOHHPYET MENMADATMEHAR CUCTEMA, NOIBOAWT NoM-
YUMTh (IPOTHO3 W3MEHEHWS 3TOR cpeabl, OTAVHAIOWWACH BLICOKOR AOCTOBEPHO-
cTbie. Ha ero ocHoee moxHo GyneT paspabarueath cnocobbl MAKCUMANBHOTO Npo-
TUBOAENCTENA HEONaroNPUATHBIM BO3NEHCTEBUAM. Mpvaem HeoGxopmmo cpaldy
paspabaTmieaTh QB3 KaHan AnA npuema WHGpopmauny o6 MaMEeHeHWM Cpenbl: nep-
BbIA BYAET CNYXWTL ANA ezona [ONTOBPEMEHHOR MHpOPMaUMKM O MELNEHHD W3-
MEHSIOLLMXCA B8 CBOWCTE3X, BTOPOW — 3arpyXaThCa nepegavei uidopmaugnwn o
OLIGTPLIX W3MEHEHWAX B HEW.

2. CyweacTBeHHEIR 3bhexT B CHUXEHNM SHTPOMWK MENMOPaTHEHORA CWCTEMBI
MOXHG NONYYHTE NyTeM KOMAEKCHOTD U3YHEeHUs MOPGOAOrii ¥ GYHKUMOHARBHON
NEATENLHOCT MENVOPATHBHOR CMCTEMBY, NOCKO/IbKY B PAIBUBAIGLLNXCS cUCTEMAX
YCNOXHEHUE MOPGonQrnM CONPoBaXAABTCA COBEPLIEHCTBOBAHWEM PYHKLIMOHANL-
HOM AGATENLHOCTH. flnanexkTECKoe aBOCHOBAHWE 3TOr0 Npouscca 06YCROBNEHO
KAYECTBEHHBIM M3MEHEHMEM GyHXUMM NPU QOCTIREHWN €10 HEKOTOPOro YPOBHA
MHTEHCMBHOCTY.

3. Npo6nema [OCTKEHAA CYLLIHOCTH M yNipOoLLIEHWA CROKHOCTY MENMODATHBHON
CHCTEMBI CONPAXEHa © HECBXOAMMOCTEIO TEHEDWPORAHWA wHopMalliK, paspa-
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BOTKM HEW3IBECTHBIX paxee 3Hauuw, IPPeKTUBHLIM NYTEM TeHEePWUPOBAHWUS WH-
DopmMaLM MOXET BbiTh Metoq accounaumdi, fporpamMma METOAa BKAKIMABT Cne-
AYIOLMe 3Tansl: oT00P V3 organeHHbix obnacTel (Apyrux HayuHbiX crneuwansHo-
CTel, U B NEPBYIO CYEpEab $yHAAMEHTANLHLIX Hayk] WHPOPMALMOHHBIX BNOKOB,
KOTOPLIE HAXOAATCS B NPOTHBOPEYHM C CAHMM M3 MHPOPMALMOHHLIX BNokoR, cmm-
ChIBAIDILMX MENUQPATHBHYIO CUCTEMY, M AONONHRHOLWMX €ro; BbIASNeHue M3 OTOo-
Gpanvora Hnoka HeKOTOPOA vacTh, obewawwed GoiTe NONeIHONW; CUHTES Buige-
NEHHOro BNoKa GO IHAHMAMK, OTDAXACWWMK NPOLECCH B MENUOPATHEHOW CUC-
Teme; npoaepka 3PGPEeKTUBHOCTU OCYLUECTBNEHHEID CHMHTE3a; 3anoMuHaHwe 3d-
dekTuBHbIX BNOKOB W AANLHEALLEE WX UCTONLI0BAHWE, NOBTOPEHWE NPOLeAYpb.
npld ATOM MOFYyT GbiTh WCNONB3OBAHBI M3NOXKEHHbI2 BLILLUE MEroAbl CHATUA UH-
hopMaLMM 1M MEXQNCLIMIMHAPHOrO CHKTE3a.

4. PalanTve MEMMOPATMEHDA CMGTEMBI NPEANONAraeT HANWYME ONPENENSHHOID
nNaxa, ONHUPAIMLErOCA Ha NOHATWAHEI annapaT. lnad ¢ TedeHneM BpemMenu npe-
TERNEBAET WIMEHEHHWR, KOTOPLIE COHYETAITCA C UIMEHEHWEM TEe3aypyca Kak noa-
CUCTEMbI MENWOPATHBHOW CUGTEMS!. JTOT NPOUECC MOXET ObITb CCYLUECTBNEH
KaK NyTem BBEONEHWS HOBbIX KATETOPWA (NOHATWH BLICOKOMA CTeneHu ablHOCTH),
TaKk W NYTEM KOHUEHTPAUUW U NPEQMETU3AUWM KaTEMOPMAHOrC annaparta.

5. NoHATHA, OXBATHIBAOWIME HA KOHKPETHLIM MOMEHT BPEMEHN ONPEAENEHHYI
00NacTe HaykM, NPEACTABNAIOT COBOW 88 Te3aypyc W SBNSIOTCR YaCTh MHGOP-
MAUWOHHOTO CNUCAHUA MAW NOACHUCTEMON (HA MHDOPMALMOHHOM YPOBHE), a Noa-
cHCTemMa, ODBEAMHEHHAA G MAWWHHLIMK HOCUTENAMKW, — NOACHCTEMOW MAaTepMa-
NHU30BAHHOW CHCTEMbL. TPeDOBAHKWA K Teaaypycy ONpegensioT, vexoaa W3 Xapak-
TEPUCTK UGASHANPABNEHHOW CHCTEMbt, CNOCOBHOW MOAENMPOBATL W MPOFHOAWN-
poBaTte cuTyauuio. ANAa atoro noacucyema — Tesaypyc cuetema NN va M3
AOMKHA 06AARATL CNEAYIOLWMA CBOMCTBAMW: a) BOCNPWHKMATL W PACNO3HaBATh
BHELUMEE BO3AGHCTEYE, DOPMHPYA NpK 3ToM 0DBpas cpeabl (B8 LWIMPOKOM CMbiChe);
6) obnanaTe anpuopHoH WHGOPMaUMER O cpene, XpaHumon B Buge obpalos aTon
cpeabl: B} o6Gnapare WMHGOpMaumend o cebe camomr, o cwucreme (M Ha M3, o
CBOWX CBOWCTBAX M BD3MOXHOCTAX, XpaHHMMbix 8 Bude obpasos, MopdORornye-
CKOro M $HYHKUMOHANBHOO OMMCARHWW, COCTABNAHOLLWX WHDOPMALMOHHbIE 06Da3k!
{Qpyxurnn, Kontopor, 1976).

OTtpaxas cBOWCTEA LeneHanpasnreHHoi CMNN Ha M3, MHAGORMaUuMOHHAA NOACK-
GTEMA NpenacTannset cof0A NON2aHyI0 BHYTPEHHIOW uHGopMaumo o CMN Ha M2,
onpeaenseT cnocofHOCTE 4Yepe3 NOACUCTEMY DACNO3IHABATE CUTYALLMKD W ynpaB-
MATh cCTeMoi. CamMooTPAXKEHUE MHXEHEPHOR CheTeMbl (Kak i oTafpaxeHue cpe-
,ﬂhl) MOXET WMCNONL3IOBATH PA3NMYHLRIE COOTBETCTBMA! OHO MOXET BbITe noOKanv-
3DEAHHLIM B GOHOA NOLCUCTEME, PACNPEOENeHHEIN NG HECKONLKMM NOACKMCTEMANM,
BYSAMPOBATLCA BO MHOXECTAE NOACMCTEM, MOXET ObiTh MHOrOYPOBHEBLIM, T.E.
NOBTOPATLCA C PAINMMHOM CTEMNEHBIO AETAAVIAUMKN. (DUIUNMECKWMA HOCUTENh OTO-
GpaxeHs MoXeT GbiTk 3aN0MHeHHEIM B BONbWEn WM MEHbLLSHA CTeNeHW; B npo-
uecce GYHKLHMOHMPOBAHWA CUETEMEl MHGpOPMALWA MOXET Kak aoGasnsatocH, TaK
W CTVPATLCR.

Takmwm obpazom, paspaboTka wHGOPMAUKMOHHOR NOACUCTEMBI crucTemsl MM Ha
M3 no3eonnna Gkl BECTW NOCAEAHIDID NO TPAEKTOpUU 3GDERTUBHOCTH, T.2. OCY-
WECTBAATL 810 UENEHANPABNEHHBIE ASWCTBAA C YYETOM WIMEHEHWA Cpedbl. Dne-
MEHTbI 3TOrD JANCKEHD! B NPOrPaMMHUPOBAHMM YPDXaea, HO COBCEM LQYroe 4enoc,
e2CAn aT1o ByaeT 0co3HaHHe pa3pabaTtbiBaTbCA Ha CTaAWK NPOEKTUPOBAHKWA CUCTEM
N #a M3. MNpruem cnegyer CO3NABATL TMNOBLIE KOMNASKCH! NPOrpaMm Ha JBM
¥ KOMNAEKChI TEXHWYECKMX CPeACcTs, 008CNeuMBALLAX LEeneHanpasneHHoe Y-
pagneHue cucTemMamu. A a1a notpebyeT COBEPLUSHCTEOBAHWA NOAMOTORKM Ghe-
UHMANMGCTOS, NPOSKTADYIOWMWK 3TH CACTEMBI, T.€. COBERWEHGTBOBAHWA ADOCKTH-
PYIOLLEA CHCTEMBI,

HTaKk, BoMUE W3NOXEHH! W 0GOGHOBAHL! KOHLEMTYANLHLIE MOJONKEHAR, G NO-
MOLLBIO KOTOPbIX MOTYT GbiTh OPHEHTHPOBAHDI WCCASACBAHWUA DASNUYHLIX aCNeKToa
MENWDPATHUAHBIX MPOLUECCOB U CUCTEM C LENLID NOBbILLEHWA WX 3P HEKTUBHOCTH,
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K Takmm NONGKEHMAM MOXHC OTHECTH!

HEO6XOAMMOCTb YCTAHOBNEHNA W YCTPAHEHWMA HECOOTBETCTEMS MEXAY MeHepu-
PYEMOA HAYYHOR UHGOPMALMER W BOIMOXHOGTAMK 22 nepepaboTkm;

HEeOHXOAUMOCTDb BBEACHMA GO0BLLAKWMX NOHSTHA K TEOPHH, MNOBLILLAIWMX M-
KocTe MHdopmaunm;

YCTRAHEHWE NPOTUEOPEHNR MEXAY OHDPEPSHUMALMENR W NHTEMPALMEN HAYYHBIX
WCCRENOBAHWA YEePEe3 NPOUSCC NOCTOAHHOrO CHHTE3A 3HAHWIA,

BHEAPEHVE CUCTEMHO-CTRYKTYPHOTO W CHCTEMHC-WUCTOPWUNECKOTC NOAXOADS K
aHANMIY MEAVCPATHMBHLIX MPOLECCO8 U GUCTEM;

BBEAEHHE KMOSPHETHMHECKOrD GUHTENRYIOWErD 38BHA ONA yrnyDneHns noada-
HWSl MENMWORATHEHEIX NPOUECGOR;

pazpaboTka KaATEropuanbHo-NMOHATWIAHOW CTPYKTYPb! NpoUecca NpPoW3a0acTsa
NPOAYKLAW Ha MEMOPUIYEMbIX MACCUBAX B BMAS MaTpHUbl ONA NROSKTUPOBAHWR
HA HeE 4ACTHhIX NPOLECCOB MENWOPALMH C LIEMbIo NOCASRYIOWEro oObeauHerna
“x B O5WMA NPOUECE;

NPeACTABNEHNE NPoUecta MENMOPALWA B BUAE CHHTEINDYIOWEH KaTEropHans-
HO-MOHATUAHOR MaTPULLI;

YCTAHOBNEHWE MEPApX K CUCTEM, OCYLLEC TRAAIGLLMXME ANCPATHEHEIE NDOLECCHI,

COBEQIUEHCTEORAHWE WM PA3BUTME CUCTEM. '

AancHelduwee pasautue B PadoTe NCAYYAT T8 M3 NEREYUCTIEHHEIX KOHLENLWA,
PELIEHUE KOTOPEIX WMEET 8 HAacTOoSWEee BPeMs NEPBOCTENEHHOE 3HAYEHRWME AnS
Menmepaumr. K Takum nepaoodepeiHoid Npoonemam chenyeT OTHeCTH BORPOCH,
CBA3AHHLIE C PAZBUTHEM MENWOPATHBHLIX CUCTEM. B KoHUenumwn ux pasenTya cy-
IWECTEEHHOE MECTO 3aHMAET CO3AAHNE MHPOPMALMOHHON NOAGUCTEMb! CUCTEMEI
M Ha M3. OpaHako paspaboTky NOACHCTEMB! LENecoobpPaIHe 8eCTH NapannensHo
C Pa3BruTMem METOA0NOrMvu CACTEMBl AETOMATUIMPOEAHHOTO MPOEK TUPOBAHWA
{CANP) cuctemer NN wa M3 ¢ Tem, yTaba nonyventsie no CANPy gadHbie Mornm
6GbITh 4ACTMHHO WUCNOMB3IOBAHBLI MpW GO3HAHMKM Te3aypyca 3TON CUCTEMul. JTO No-
apoauT nepesecty cuctemy MM Ha M3 U3 TexHuwieckch B KMGSPHETUHECKYIO.

1.4. MECTO MENMOPATUBHON CHCTEMbI B NPOLECCE U3MEKEHHA
XW3HEHHLIX YCNOBUIX OGLLECTBA

NpeacTaBumM NPOLECE NIMEHEHMA XUIHEHHBIX YCNOBWI 0GLLIE8CTEA B BUAS TXEMBI
{(pvc. 1.2.). Ha HeR BMECTO KATEeropuH «HeNOBeK» BLIGTYNAET KaTeropusa «oblue-
CTa0s, XapakTepmriyemMan NOHATUAMK «HAPOA0HACEASEHHE: N «COUMaNBHONO AN THYE -
ckan cucremar», Cucrema COLMARMCTHYECKOI O NPOW3BOOCTEA (Ha CXEME NOHATHE
«“CUCTEMA" ) OMCLIBASTCA NOHATUIMM «A00BIBAIOILAS CMCTEMA», «NepepabaThiBaw-
LIAA CUCTEMA», “BOCHPOMABOARUAA CHCcTEMa». JlobwiBalwian v nepepadarsieaiuan
CHUCTEMBI Ha BONee HASKKHX YPOBHRAX HE DACCMATPUBRANTGCH, a BOCNPOWIBROAALLARA pac-
CMATPMBARTCA El4e HA HeThIPEX YPOBHAN, Ha cneayiolieM ypoBHe oHa [Kak NoHsTre )
BKMHOHAET TaKME NOHATUA, KaK GENBCKOXO3IAWCTBEHHAS, BOLOXQIAUCTEEHHAA, Neco-
XOIAACTBEHHAA, PoIGOXO3ARCTBEHHAA U OPYIME CUCTEMDE.

B ceol0 auepeab, CeNbCKOXO3AACTAEHHYIO CHCTEMY (KAK NOHATHE) MOXHO Pac-
KpbiTb 4€Q€3 NOHATMA «CACTEMA 3EMNEAENNA> U APYTHE CUGTEMBI, a4 BOAOXO3AN-
CTBEHHYIO CMCTEMY CQOTBETCTBEHHO NEPED NOHATHE «MENWOPATHEBMAA CUCTEMar
n apyrue cncTemol (o6BogHeHUA 1 BoAocHabxeHna). Cuctema agmnenenns (kax
NOHATWE) paszaensertcs Wa borapHoe aemnepenve n opowaemoe {ocywaemoe)
semnepenve. Takum o0pasom, MEMMOPATUEHARA CUCTEMA SBNASTCA CUCTEMON 6o-
NEE HW3KOTO YPOBKA OAHOBPEMEHHO NO CTHOLWEHHIO K CEeNbCKOXO3ANCTREHHOW W
K BOA0X0O3ARCTEEHHOR CUCTEMaM, a MMAPOMENHOPATHBHAA CUCTEMa, Kak yoeTa-
HOBAEHO BLILLUE, ABASAETCA CNEAYIOWMM YPAOBHEM NO OTHOLIEHWK) K M2AMOPATUBHON
CHMCTEME 1 BKIIONAET OPOCHUTENBHYIO M CCYLLMTENBHYK) CUCTEMuL. [TOHATHE «Cpegar
PACKPBIBAETCH NOHATUAMK «OKPYXAIOWAR CPEAA», <CPEA2 0GUTaHuA».

«[poAYKT» 8CTh PEAYRLTAT BO3ASHCTBMA ~abLWECTA, “MHKEHEPHON CUCTEMBR:
(¢ UCNONL30BAHMEM «MATEQRWANA») HA «Cpedy:. NPoAYKT {Kak noHaTHe) pacKpbi-
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PHC. 1.2, Cxema npoiecca HIMEHEHMH XKHMIHEHHBIX YCNOBMI uactw ofumecTea

BAGM YEPEI NOHATHMA “BELECTEEHHO-BHEPTETHMECKUA W COLMANLHO-3KOHOMUYE-
CKMA MPOAYKTLI», U JANee BELLECTEEHHO3IHENreTUYECKWHA (COOTBETCTREHHO) Yepea
CEALCKOKO3ANCTEEHHYI0 KYNLTYPY, MENHOPATHEHYIO OBCTaHOBKY, pesynsTaT ox-
paHul OKpyxawen cpeast M T.Aa. UHbopMauus 06 «ofwecteer, «marepwaner,
«GUGTEME», «CPEeAe» ¥ «NPOAYKTEr ¢ NOMOLILIG (hOPMANW3OBaHHLIX ¥ Hed:opMa-
NU30BAHHLIX Mosenel (OBBEKTMBHEIX, OCOIHAHHLIX M HEOCOIHAHHDLIX 3AKOHOB Paa-
BATWA} C yHETOM BREMEHHBIX $HAKTOPOB NO3BONAET 0GWECTRY YNpasnaTh Npoyec-
camu TaKkmm obpazom, Y4TGB NOAYYAEMBIA NPOAYKT (B BWAE BEIMECTREHHO-IHEP-
FETUNECKOrC W GOUWMANLHO-3KOHOMWYECKOro) He yXxyawan npouecc WIMeHeHWR
KMIHEHHBIX YCNoBMA oDLecTBa.

Takum 00pa3oM, evaHO, Kakoe MECTO 3aHMMAST MEeNWoPaTWeHas CUCTeMa 8
CXEME NPOLECSA M3MEHEHWA XN3IHEHHLIX YCAOBMIA OGLLBCTRA 1 KAK HA NOHATHIAHOM
YROSHE OHA B3AMMOCBA3ZAHA C APYTHMM CHCTEMAMU. JTY CXEMY NPOLUECCa MOXHO
NPEacTaBUTL KaTErophankHOo-NOHATUAHOR MaTPHLEA,
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JanbHeidluee pasuMTHe TR nepapxyMyecKon CTPYKTYRbl umeer 60nctOE 3HA-
YEHNE ANIA YCTRHOENEHWA MHGOPMAUNGHHONA MEDAPXHK, KOTOPasA NOMAraeT NOHATE:
JUTR HErD ¥ KOMY HYXHbl TE UMW UHBIE CUCTEMD!, HA KaKOM MEDANXMUECKOM YPOBHE
AGMKHLI NPUHUMATECA JEIIBHKA NO TOMY WNK MHOMY BONpOCY 1 B KAKQA CTENEHN
Ta unu MHAA CHGTEMA A0MXKHA BLINONHATL CBOW 320a4W.

MpoWnNIoCTRUPYEM 9TO HA CREdyILEM npuMepe. B HacToAwee Bpema dyH-
KUMOHUPYIOT OBE NMOASWCTEMb TMAPCMEANOPATUBHAR 1 CEeNbCKOX03ANCTECHHOMO
NPEOW3BOACTEE. Y KaXA0W M3 HAX CBOU LIEAW M 33a4N, OHW ynpaensioTcA (W noa-
YMHAIGTCR) PAa3AWYHEIMKA BbILUECTCALLMMH CUGTEMAMU {CODTBETCTEEHHO BOAOXG-
JAAGTBRHHOU ¥ CEALCKOXO3ANGTREHHO), HO Co3aantl Ans ofwew uend — noa-
yueHue npoayxumnd. MoatoMmy, YCTPEMNSHARA BOACKXO3IANCTREHHON W CENbCKOXO-
JANCTEEHHOR CUMCTEM ACAKHLI ObITe ODWMMM, HO [MANEKTHHECKW MEXAY HAMKW
MOXET BOZHWKATE HECOrNAGOBAHHOCTh N0 PRAMVNHBEIM OOGBEKTMEMbIM W CYGBLEK-
TUBHBIM RPWdMHEM. C LENBIO POPMMPOBAHUA OKOHYATENLHOMO PEtUEHWA ANT CO-
OTBETCTRYIOWEro NePapXM4EcKIro YPOBKA, NPUHUMAIOLWETG PELLRHWE, HeaOxaawm-
M2 NOAroTOBKA aNh TEPHATUAHBIX BAPUAHTOBR G HABOPOM KPHTEDWEE K nokasaTenei.
Ona atora ponweH Goite 06pa30BaH MHOrOYPOBHEBLIA TE3AYPys, Npuyem opra-
HIM30BAH TaK, 4To0LI He GbIND NEPEAAYA MANUWIHEA MHGOPMALMK HA BEPXHWA YPO-
BEHL U B TO XE& 8pems ee Go0 Gbl AOCTATOMHO ANS NPUHATHA DELISHWA KaK Ha
YPOBHE MENMOPATMBHOW CYCTEMDbI, TaK W Ha yposHe AMNK.

CneayeT OTMETHTH, 4TO, HaNPUMED, HAa WEPapXMNECKOM YPOBHE paiona (no
BETEW AAMWHUCTPATHEHOIO AEMEHWA) MECTHBIE OPraHsl YNpaeneHus ARNAIOTCA,
NO CYLIECTBY, CEASYIOLIMM 3EEHOM MEXKAY MMADOMENNOPATHBHON cucteMoin (TMC)
N CENbCKOXOITACTBEHHEIM NponasoACTEOM (CXM). Ecnik xe mMennopaTMBHas Gu-
cTema 0BCNYKNBAET HE OAMH, 3 HECKONLKD PAaioHOB, XO3ANCTE ¥ OTASNEHWA, TO
CYLWECTBENHO YOROXKHAETCH WHEOPMALWOHHOE e3aumonencTane mexpy TMC v
CXMN v BHYTpK 37U NOACHCTEM. COOTBETCTBEHHA YCNOXHASTCA M NOArOTOBKA 06%6-
EKTHBHDLIX AALTEPHATUEBHBIX PELUEHWA ONS NAL, NRAHAMAOWIWY RELIeH s,

FrNABA 2. TeXxHUKO-3KDHOMWYECKOE MoOoaenwpoBaHMe
M KpATEpMK ONITMMHM3AUMK NPU pacyeTe napameTpos
rMApOMENnVOPaATUBHBIX M MENVOPAaTHEHLIX CHUCTeM

2.1. CXEMATHU3ALUUA PAEOTbI MTMAPOMENMOPATUBHBIX CHCTEM

Mpou3BOAGTED NPOAYKLMM HA MENWOPWUPYEMBIX 3EMNAX — CROXHBLIA TEXHOND-
FMYBCKHIA NPOLECE, OCYLIECTENAEMBIRA C NOMOWILI0 CHCTEMDBI CENbCKOKO3RACTBEH-
Horo npawasoactea (CXMN) W rrapoMenropaTUBHOW CUCTeMb {TMC).

MMAPOMENHOPATVBHAR CUCTEMA BKNKOYAET KOMIUIEKC MHKEHEPHLIX COOPYXEHNH,
YCTPOAGTE W MALWVH, CO3AAIOWIVA ONPEeAEASHHBIA BOAHBIA PEXMM, BAMAIOLLMIR HA
CONEBOIA, TENNOBCW W NMTATENbHLIA PEXHUMBI, 0BECNEYMBAIOLME NOYYEHNE KO-
HOMMWYECKM ONPAEAAHHOrD KONMYECTBA CENBCKOXQIMCTBERHON NpaayRUMK. TakuMm
0BPA3CM, HA3HAYEHME CUCTEMbI — YNPABAEHUE HE0BXOAVMBIMM ANs CEnbCKOXO-
SAACTEEHHDIX PACTEHWA PEXUMAMK, 2 33Aa4d NPOSKTNPOELLIMKA — PACCHUTATE 3TV
PEXMMBI ¥, MCXOAA W3 HUX, CTIPOEKTWPORATH adPEKTUBHYIO CUCTEMY.

Pa3HocOpasme TIOBEHHEIX, MMAPOreoNOrMHECKUX, KAMMAaTHYECKWX, OpraHWsa-
LIMOHHO-X0IARCTEBHHLIX W AQYTWX YONOBWA ONpeaenseT HeoGXOAUMOCTE KameHe-
HAA OTAENbHLIX NAPAMETHOB W INEMEHTOB MMAPOMENMOPATHBHLIX CUCTEM B a-
CTATOYHO WMPOKMX mpeaenax. OQHAKO 23T0 He BNeveT 33 Coboil CYLLECTREHHEIX
WIMEHEHW B OBLIMX METOAONOrMMECKMX Moaxoaax K 0GOCHOBAHMO NapamMeTpos
NPOEKTUPYEMEIX CMCTEM.

fapaMeTpLl OPOCHTENLHOM W APEHAKHO-KONNEKTONHOA CACTEM TEGHO CBA3AHbI
mexay coGOW Yepea s0AHO-CONEBOd, Tenngsod K MUTATENBHBIA PEXWMBE MENW-
opvpyemeix Tepputopwa (Pexc, 1974). Tax, npoekTWpoBanue nmoboir rugpome-
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AVORATHEHOW CUCTEMbI 0GYCIDBNEHO HANMYMEM 3EMENLHBIX, BOAHLIX K TPYAOBLIX
PECYPCOS; KNMATHUYECKUMK, NOMBEHHLIMW M TMAPOreOAOr HNECKMMH YCAOBUAMMA,
ALMUHICTRATHAHO-X03ANCTEEHHLIMH 0COGEHHOCTAMM TEPPUTOPHUH. Ha ocHoBe w3
4HaNM3a YCTaHABNWBAIOT GEEDOOOPOT, KOTOPbE TpelyeT ONpeaengHHOro pexnma
OPCLUEHWA C YNETOM BOAHOMO, COMEBOTO, NUTATENLHOrD W TENNOBOMO PEXNMOB
NOYBOTNYHTOB., OpOCMTeNbHAR KM APEHAXHO-KAMNEXKTORHAA CeTh GapMUpyIoT ypo-
BEHL TPYHTOBLIX BOA HA OPOLLAEMBIX M OCYLUASMBLIX TEPPUTOPHAX WM COOTBRETCT-
BEHH( OKAILIBAIOT BAWAHWE HA ypoXah. McnapeHWe ¢ MNOBEepXHOCTH MPYHTOBbLIX
BOM, OKA3biBAET BAMAHWE HA BOAHO-CONEBOW, TENADBOM W NUTATENbHLIA PEXWMDI
NOYBOFPYHTOR W B PAAE CAYYAEB MOXET yXYALLATh MEAMOPATHEHYI0 0OCTAHOBKY.

C y4eTOM CKAJAHHOMQ, NAPAMETPH OPOCMTENBHOR M OCYLUMTENBHON CUGTEM GnE-
Ayer BeibMPATE Ha GCHOBE TEXHMKO-3KOHOMMU4ECKMX PACHETOR. PYHKUMOHWPOBA-
HVE rMAPGMEAMOJTHBHOM CUCTEMBl B COCTABE PENHOrO Bacceina moxHo npen-
CTABUTL CNEAYIOLMM 06pasom. Kaxabi GaCCEedH XapaKTEPWIYETCA HATMYKMEM 3&-
MERLHLIX, BOAHLIX, & TAKXE TPYOOBLX pecypcos. Bogueie pecypce! onpepensaates
PEYHbIM CTOKOM C YYETOM BO3MOXHOCTEW NAOTHHHBIX M BECNNOTUHHLIX BOAO3A-
H6opoe. BoaocoTOOp Ha ruOpOMENMOPALIMIO TECHG CBA3AH G HANMUYMEM 3EMENbHLIX
W TPYAOBbIX PECYPCOB.

Cospasaembie B GaCCEMHE THAPOMENHOPATHEHLIE CUGTEME COCTORAT, Kak fpa-
BANO, W3 OPOGUTENEHBIX U OCYIWHUTENSHLIX CUCTEM. OpOCHTENBHAA CUCTEMA MOXET
BeiTh BEINONHEHA OTKPRITOH UMM 32KDLITOW, OCYLUIWTENEHAA — B BMAE TOPW3OH-
TanbHOro, BEPTUKAALHOID WAW KOMEUMHWPORAHHOTO apeHaxel. 0T TEXHUYECKUX Na-
PamMeTpoB CUCTEM 3ABHCHT CTENeHn NPUBNEYEHNA MMEKHUWXCA 3EMEenbHbIX, BOof-
HeIX 1 TOYAGBbLIX PECYPCOB C Y48TOM BOQHO-CONSBOr0 PeXmnMa NOVBOrPYHTOB ANs
NAAYYEHHA C MENHOPUDYEMLIX 3EMENL MNIAHOBOre ypoxana. CooTHoweHwe 3gmens
C OpoweHvem v Ge3 opoweHus B oDWnx 3ementHeIx pecypcax bacceidHa onpe-
LENAETCH HANMHMMEM BOAHBIX W TPYAOGELIX RECYPCQH.

Obwan aagava oNTUMHM3ALWMKM MONYMEHWR MAKCAMANLHOrO BanoBCro oGhLEMa
CeNbCKAXOIANCTEEHHOA NPOAYKLIWA HA MENHODUPYEMBIX 3eMnrx GaccerHa pacna-
LABTCA HA PR 3a0a4 ONTUMW3aUMK. Tak MaKCUMANbHaA 3PPeKTUEHOCTE UGNONL-
I0BAHMA BOOHLIX pecypcod BacceiiHa TpelyeT MWHAMKWIALMWMK 33aTRAT HA GTROW-
TENLCTBO BOAOAAOOPA C Y4ETOM 3EMENBHLIX W TPYAOERIX PECYPCas; BeiGOp Tuna
¥ NapaMeTpoa OpOCHTENBHOR W CCYWNTENLHON CUMCTEM € YYETOM BOOHO-CONEROrQ
W TenNo-NhuIesoro pexvmaos, a TAKKE NCNONL30BAKNE 3EMENbHbLEX, BOAHbLIX ¥ TRY-
AOBbIX PECYPCOB CUCHOBLIBAETCA HA MMHUMMK3ALMW JaTPAT Ha CO30aHMe W coaep-
XAHWME OTACMLHLIX COOPYXEHUA MNW BCEW MMAPOMENHMOPATUBHON CUCTEMBI B LENOM
C YMETOM LEHbl PECYPCOB WM T. 4.

B HacTomilee BpEMA BONPOCAM NOBbIWEHWA 3GMPEKTUBHOGTH rMAPOMENMOpa-
TUBHLIX CUCTEM YABNAKOT HEAOCTAaTOMHOE BHMMaHue. Kak npaswng, peus wper
nwis 00 YCOBEPIIEHCTEOBAHUA KOHCTPYKUMH PA3NWNHBIX WX 3MEMEHTOE MM, B
nyqwem cnysae, 06 aPPEKTUBHOCTH KaKOWU-NMO0 NOACUCTEMbI, HanNpuMep ape-
HAMHO-KOANEKTOPHOA WAKM OPOCHTENSHOW, [MpKM 37TOM ONTUMW3ALMK NApaMEeTPoR
TMAPOMENMORATHAHOW CUCTEMBI B LENOM MOXET HE AOCTWraThen (Acatpnd, 1977,
MyxamenxaHoB, 1976).

Brnapn oTgentHbix noacucTeM B 0By 3¢ekTMBHOCTE CUCTEMBI MOXET GbiTh
CnpeneneH TOMbKO NYTEM CcneuwantHoil obpabotku $akTU4eckoro marvegana,
MMEIOLLETNOCH HA IKCNNYATHPYEMbIX MENWOPATUBHDIX CUCTEMAX, C WCMONb30BAHWU-
EM TEOPHM MATEMATHYECKOW CTATMCTWMKY.

B HacToAwee Bpema 3pheKTUBHOCTL MENMDPATABHON CHMCTEMbI CTENHOA 30HbI
B KOHEYHOM CHETE CBR3LIBAIOT C 00ECNENENMEM BLICOKMX W YCTOMMMBLIX ypoxaes
8 cyxue roasl. HO, KakiMm AonxeH O6iTh «BLICOKWHA» YPOXAW B OCTPO3ACYLWAMEBLIE
rofbl, a OTCIOAA — KAKYK) BOAONOAAYY OONKHE 0GECNEYUTE MENMDPATUEHBIE Cu-
CTEMbL), TEXHWKO-IKOHOMUYECKMMH PAacHeTaMu B AOCTATOYHOA cTengHu He 0boc-
HOBRIBAIQT. Kak Npasung, CUCTEMBl NPOBKTURYIOT HA YASHbHLIA MaKCUMANbHBIA
pacxoa 5% oGecnevenHocTh aedrumnTa 80AKOro BANAHEA HA FrOf, YTO HEAL3R NPW-
JHATL NPABKALHLIM, DYEBMAHO, YTO YPOXAWHOCTL CENbCKOXOAAACTEEHHBIX KYNLTYQ
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npn opowweHuy GOPMHPYETCA NOfl BOJASACTBMEM 33aAAHHBIX, CAYHARHLIX W yN-
paenaemeix dakTopoe (Hasapoea, 1974; Pekc, YepHornazce, 1977}, koTopole, B
GEOK O4epenb, XapakTepndyreTCA CAEAYIOWWMM YONOBRMAMY. Fagarsbie — NO-
YBEHHBIMKM, TMIPArEONOTU4ECKUMH, TEOMOPQOROrMNECKMMU U COeAHEMHOIONeT-
HUMA METEORONOTMHMECKMMW YCNOBUAMH TEPDUTOPUN. ¥Ipagasemsie — PeXUMOM
OpOWEHARA, A030W YA0DPEHWS, GOPTHOCTEIO M KONWYECTBOM CEMAH, a TaKXe npo-
YMMH MPOV3BOLCTEEHHBIMWA YCNOBMAMW. CAyvakiHsie — NPOUECCOM BLINAAEHWA
0CAAKOB, TEMNEPATYPHLIM PEXMMOM, YCNOBMEM NORRNSHWS BPEAWTENEA v ap.

HCxogaR M3 BTOrO, YPOXAWHOCThE OPOWAEMBIX KYNbTYP MOXHO NPeACTaBWTL B
gL

yo= @+ ¥e {2.1)
rae ¥§ — Gaaoean ypOXKaWMOCTE, KOTOPas CO3NAETCA 33 CHET JaNAHHLIX W Y-
pagnsemaix paktopos; Y& - CAyMaliHaA YpOXKAAHOGTE, GOPMHMPYBMAR 3a CHET CNy-

HYaWHBIX PaKTOPoR.
YPOKAMHOCTL CENLCKOXO3ANCTBEHHLIX KYARTYP HA GOrapHbiX 3EMAAX MOXHO

Pa3fceiuTt Ha [BE COCTABASKILME — AGTEPMWHWPOBAHHYIO ¥p U GRy4aRHyw ys
¥y ¥ (2.2)

Npw 3Tom Y5 pasma ypoxaliKocTH, koTopas Morna Gkl GaiTe NOMyYEHa oW W3-
EBCTHBIX 3HAYEHMAX 3aAaHHLIX W yNpaensemeix $GakTopoB (U3 4MCNa YNPABAREMBIX
$aKTOPOB B STOM G/YYAE UCKAKGHAIOT PEXMM OROLIEHUA) U NPY CPEOHNX SHAYEHARX
cnyyaitHbIx $aKTOPOB; OHA ONPEAENAETCA TEM MW MHEIM OTKNOHEHWEM CNyYaiHbIX
GaKkTOpOE OT MX CPeAHMX 3Hauennid. Takum oOpasom, MEenMopaTWBHAA CUCTEMa
B OCHOBHOM OKa3lbiBABT BAMSHME HA JETEPMMHWDOBAHHYIO COCTABNAGUWIYIO YpO-
WARHOCTY HA BOrapHbiX 38MifaX W NEpEBOAWT ee B Ga3oRylo, T.€. CO3QABAEMbIN
NPUPOGT YROXAWMHOCTN BbIPAKAETCA 3ABMCUMOCTLID

Yoz ¥+ ¥8 - (Y,f * ycﬁl. wm
ye= (¥ - y,?) = gvé

3aeck 0CHOBHAA NpWbaBKa COCTOMT B NpeBbitlieHnn 6a3080H ypoXadHocTu no
CRABHEHWKD C ASTEPMWHWRORAMHOM.

CAOXMBLIAACA B HAGTOAWES BPEeMA NPaKkTHKa YNYJLEHNA MENWOPATHEHbLIX Cu-
CTEM NYTEM YCOEEPLUIGHCTEOBAMNS KOHCTOYKUMI OTJENbHbIX INeMEHTOB KaKk Bei
OTOABWIEET HA BTOPOA NNaH BONPOCH! 0BOCHOBAHWMA NAPAMETPOR CUCTEM, YTC HE
BEC2rga NpUBoOMUT K XKenaemoMy 3¢PekTy. Hanpumep, BHEAREHWE LWPOKO3ax-
BATHOM NONVMBHOR TeXHMER 6@3 AONKHOMO TEXHWKOIKOHOMMYECKorD obocHaBaHMA
ee BbiGopa, 6E3 yueTa BapMaumMM METeopOnorMYEcKMX YCNOBWA (B MHOronetHem
paapase} npreend Kk 3amopaxueanvia 20, ..30% KanuTanoenoXEeHWR, HAMPaBNeH-
HbIX HA CTROWMTENLCTRO COBEPLWEHHBIX CUCTEM. (3TOT BuiBOA CABNaH ABTOPOM Ha
OCHOEE JKCMEPTHLIX OLGHOK NPoexToa cucTem. ) Fo3TomMy BecbMa BaxHA M ak-
TyaneHa NOCTAHOEKA NPOONEmMBI CNTUMU3ALWA NAPAMETPOB MEANOPATHVIBHBIX 1 TUA-
POMENMOPATUEHBIX CHCTEM, CO3[ABAEMBIX 8 PA3NHYHBIX 30HAX CTpaHbi. Bwbop on-
THMANLHBEX {3NMONTUMAaNbHEIX) NAPAMETROR TECHO CBA3AH C 3KOHOMHWKD-MaTEMA-
THNECKMM MOGENMPOBAHMEM M ELIGOPOM KPUTEPHEE ONTAMWILIAK,

2,2. OBWME NONOXKEHNS 06 SKOHOMWKO-MATEMATUYECKOM
MOAENHPOBAHMH K KPUTEPMAX OMTHMM3 ALK

MpumeHeHne MaTEMaTUECKUY METOAOE B MENMOPATUBHLIX U TEXHUKO-3KOHD-
MWYECKMX WCCHELOBAHMAX MOARAIYMEEARTCR HE TOABKO NPOBEAEHWE DAIIMYHOrO
pPoAZ RACHETOB, HO M WCNOML30BAHWE MATEMATMKW KAK MHCTPYMEHTA M3YYEHWA
HHMEHEDHu WU 3KOHOMUHECKHNX NPOUECCOB NONYYEHUA TEOPETUHRCKMX BbIBOAOB W
npakTuyeckux peaynwtatos {Boponaes, 1971, 1976; Fanamuu, 1971, 1675).

I naaHbIe NPeVMYLLIeCTEA MATEMATHKK KaK CPEACTBA HAYHHOMD NO3HaHWA Packpbi-
BAKTCA NPU NOCTPOEHWM MATEMATMIECKNX MORENER, B ONPEAENEHHHIX OTHOLLEHMAX
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JAMEHAMOLLMX UCCNeAYEMLIE CUCTEMBL. MareMaTmieckue MOASAM IKOHOMUYECKX
NPOLLEGCOE, OTPANAIOWIME C MOMOLLBK) MAaTEMATHHECKHY 32BMCHMOCTENA OCHOBHBIE
BNEMEHTLI ATHX MNPOUECCOE W ABNEHWK, NPEACTABRAIDT COO0H 3PDEKTUBHLIA MHCT-
PYMEHT UCCNEAOBAHNA CMIOXHEIX TEXHUKG-3KOHOMUMECKWX npoGnem. A.T. MpanGepr
(1978) u opyrue OTMBYAIOT, YTO 8 NPOUECCE MOAENVPOBAHWMA YNACTBYIOT TPU 2NEMEH-
Ta: cyfpexr {Mccnenosartent}; o6bEXT MICCNEAOBAHWA; MO4Eas, ONACPEACTBYIOWAR
OTHOLISHMR NO3HAKOLWEro cyBLeKTa W No3HaeaeMoro o6vexTa. Mpu aTom nornkoma-
TEMATHYECKAA MOAENE NPEACTABNAET COGOA ONpPeaeNeHHYI0 CHCTEMY MaremaTiie-
CXMX DTHOLLIEHWIA W IOMMMECKMX BRIPAKEHWI (DYHKLMA, YPaBHEHWA, HEPABEHCTE, an-
rOPUTMOB W T. 8. }, OTPAXAIOWNX CYLIECTBEHHRIE CBORCTAA MCCNEAYEMBIX CHCTEM, &
CTPYKTYPHBIE MORENN ATPAXAKIOT BHYTPEHHIOK OPraHW3auma ofbekTal ero cocTan-
HOHE YACTH, BHYTPEHHUE NapameTpbl, WX CBA3U C «BXOAOM» W «Bhixogom» (MpaxmH-
ckaq, 1971; Waeea, 1974; Wymaxos, 19711 op. ).

CNOXHOCTE CUCTEMbI ONPEAENASTCH YMCNDM BXOALMX 6 HEe NOACKUCTeM, 0bb-
eKTOB 1 3NEMEHTOB, CEAIAMM MEXJY HUMH, a2 TAKXEe MeXAY CUCTEMOW U Cpeaci.
K Gonee CRoXHeiM OTHOCATCA, HANDUMED, LENEHANPABNEHHDIE CUCTEMbI, Pa3Bn-
THE KOTOPLLY NOAHYMHEHO AOCTWXEHWO ONPESENEHHLIX UENS2i, W CamOOPraHu3y-
IOLME CHMGTEMBI, CNOcobHbIE B NPOUECCE (PYHKUMOHMOBAHUA WM3MEHATL CBOK
CTPYKTYPY W OpraHn3aumio. M3ydeHue Takux CUCTEM, T.2. DFMCAHWE DUIHHECKWX
M SKOHOMMMECKNX MPOUECCOB, GOPMMPYEMBIX MMW, BOIMOXHD TONBKS B KOMM-
nekce. Ha HeaBXx0gUMOCTLE OCYWECTBAGHWA KOMMAEKCHOrO NOAX0Aa Npu Npose-
AEHAW aHANK33 SKOHOMMWYECKOrO NPOUECcca yradniean B.WU.Nlenun, OH nncan, w10
B 00M3CTW TAKMX CNOXMEIX, PA3HOOGPA3HBIX, NepenneTeHHsX W NPOTUBOPEYHBLIX
TEHOEHLMA, KaK 3KOHOMMKA COBPEMEHHOrD 3eMneaqenus, «, .. TRebyeTca B nepayio
ronosy v Gonbwe, veM rae 6ol 70 HW Oeino, n3obpaxenwe NPOUECca & LEeNoM,
y4ET BCEX TEHASHUWIA N ONPEASREHME WX PABHOASMCTBYIOLLER KA MX CYMMbi,
AX pe3yneTatar’.

Moa cUCTEMOR, KAk NPABING, NOHWMAKT COBOKYNHOCTE KOMNOHEHTOS® {noAacK-
cTeM, 06GLEKTOR U 3NEMEHTOR}, CBR3aHHbLIX B €AnHoe uenoe, oHa obnanaet CBOWR-
CTEBAMM, OTGYTCTBYIOLAMIA ¥y KOMNOHEHTOB, € 05p33YIOLL|.VIX.

Mpr 3a8aHN HEKATOPBIX «BX0A08» H3 CUGTEMY Cleayer oXwuiarTo onpenenen-
HbIX “BLIXDAOB» — Pe3yAbTaToB. ECAW oxupaembie peaynbTartbl HE LOCTWMAKITCA,
TOrAa ¢ NOMOLLBIO CHCTEMHOrG aHANM3A YCTaHABMBAIDT AGPEKTHLIE KOMNOHEHTbI
¥ OTHOWEHWA («NPOTHMEOPENHS:), HE NOIBONAILUME OOCTUYL XENAEMbIX NE3YNb-
taTor. Nocne abMEREHUA «DPOTWEOPEYMi» PadpaGaThiBAIOT MBPONPHATAA, NO3BO-
NAGLHE YCTPAHUTE 3TH AedEKTHRIE COCTABHBIE 4aCTW CMCTEMbl W CO3QATh YC-
NOBMA ANA AOCTMXEHHA OXMAAEeMEIx pesyasTatos (Kpassenko, 1978 w op.).

YacTo MCNOABAYEMDIE NOHATHA «HAWUNYHLLIES PRLIEHME», ‘HANNYYLIWIA BADWAHTx,
«HAWAYULLER COCTOAHWE CUCTEMbl: 1 T.N. CTPAAAOT HEONPEASNEHHOCTLID, TPe-
Gylowein xonkpeTudaumn. HeobxoauMmo vx KOAWHECTBEHHOE BLIPAXEHWE, NO3BO-
nAlowMe GOPMANM3IoRaTh NPOUSCE BbIGORA HannyHmX (ONTUMANDHBIX} PeLIeHWE
{Kappaw, 1977, Kucapom, 1975; Neaur-Typesuy, 1978; Hasapos, 1969 w ap.).

Nan NPUHLKMAOM ONTUMANSHOCTIA B CAMOM 0DWEM BRAE NOHMMAIDT AOCTUXKEHNE
330aHHOM LEAW PA3BMTUR CUCTEMBI ¢ HAWGONLWEW NPY 3aAHHLIX YCNOBUAX 3d-
PexkTuaHOCTEIO. OnTUMyMa Booblle, GEIOTHOCHTENBHO K KOHKDETHOMY KORWYE-
CTBEHHOMY NokasaTeng HbheKTHBHOCTH, HE CYLWECTRYET.

MpobneMy KpUTEPWEE ONTUMANBHOCTW CBR3LIBAIDT ¢ HeoBxoammocTeld pac-
cmaTpenna Asyx acnekvoe (Kpasuenxo, 1978).

1, OnpepeneHve CYHOCTH FKOHOMMYECKOA KATErOpHKM «KPUTEPWH ONTHMANb-
HOGTUR, YTO HENOCPEACTBEHHD CEA3AHO € NOHATHEM LenH GYHKIHOHWDOBAHWA TOA
WA MHOA IKOHOMMNECKOR CHMCTEMbI, “YaCTH B8 MAW HEKOTOPOTO IKOHOMMMECKDI O
NpoUECCa B KOHKPETHWX YCAQBWAK W B AaHHLIK NEpHoa PalsuTud;

2. Pa3paboTia 3KOHOMMKO-MATEMATHUYECKHY METOA08 ONTUMM3ALMN 3KCHOMK-
NECKMX NPOLECCOR, CAA3AHHBIX C HEOBXORUMDCTLIO ONPEREAEHUA NOKA3aTENeR Ka-
YECTEA — KPUTEMER, NO JKCTPEMANBHGIM 3HAYEHMAM KOTOPBIX OUEHWBANACH 6wl
CPABHWATEALHAR IPPEKTMBHOCTD TEX MAM WHbIX BAPMAHTOR PELUEHWA.
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Orciona CNeAYeT, 4TO NOHATHE <KPUTERUA ONTUMANLHOCTH» HE OTOXKAECTRAMOT
C NOHSTHEM «UEMbE CUCTEMBI». LleNb QYHKUMOHWPOBAHWA — 3TO HEKOTOPDE XKe-
Naemoe COCTORHWE IKOHOMWMECKOR CMCTEMbI, M NO3ITOMY B CONEPXATE/NbHOM OT-
HOWEHM NOHATHE KPUTEpUA ONTUMANLHOCT GYHKUNOHWPOBAHWA CUCTEME! 3HA-
YMTENLHO WMpe, B TO Xe Bpems NOCTWXKEHWE UENV BCRrAa CER3AHO C Onpage-
NIEHHBIMI MAOEXKKAML. COOTHOLLUEHIS XE WINRPKEK M NOCTUMHYThIX PE3yNbraTon
obpasyloT cucTeMy nokasateneli addherTMBHOCTY QYHKUMOHMDOEAHWMA CHCTEMBI
B NPOLECCE ACCTHXEHWA 3aJaHHGH ueny.

AHAMTHMECKYIO (hOPMY BBIDAXEHWUA KPWUTEPUA ONTHMMANBHOCTH HAJLIBAKDT Le-
AEBOA yncunei ((HPyHKUMOHANOM, BYHELWEH UENW) 3KOHIMUKOMATEMATUYECKOR
MOOENM NPOURCCA WA CuCcTemel. B 3aBnCUMOCTH OT KOHKPETHOW LenM pacyeta
MNPUHATOrO NOKA3aTeNA IQPEKTUEHOCTA M KCHKRETHOrO aHANWTUNECKOra Brad 3a-
FIMCK KpUTEPUA OONH W TOT Xe KPUTEPWA ONTUMANLHOCTU MOXKET ObiTk NpeacTas-
NeH PasfiWtHEIMIK NO BULY MATEMATHHECKAMU BhIDAXKEHUAMMH (Kappaw, 1971, Ku-
capos, 1975; KoeaneHka, 1965; MpsxuHcxas, 1871 Wymaxoer, 197t n ap. ).

B HACTORUlEE BpeMa CYLUEeCTAY!DT AEa NPOTUBGMNQNOXHBLIX TEOPeTUYeCKUX Noa-

X044 K NOCTPORHWIO LEReRoln GyHKUMN: HOPMAaTHEHLM K AECKPUNTHEHLIR. Hop-
MAYMBHER TOX04 NPRANONAraeT BOIMOXHLIM TONBKO NO AAHHBIM HAYKHW TIGGTPO-
UTb LENEBYID BYHKLMIO AN HanBonee pauinoHansHbX YGOBWA YEN0BEECKON KN3-
. JecKkpuiTHBHeIA NOAX0A OCHOBAH HA 0606LLEHWM dakTUHeckn HAaBnoaaemoro
nosepeviA OBWEecTEa nyTem O0DPAbOTKM CTATHCTAHECKMX AAHHLIX, MATEpPWANOB
couponarmieckux oboneporanmin u 1.0, {KanTopoawu, 1960; Xavatypos, 1979 v
np-).
Kak oTMeuaeT A, 7. Tpaubepr (1878), o6e 3T KohHuenuuM CTPAAAOT OAHUM He-
AOCTATKOM! FNOGANLHBHA KPMTEPHIA B HHX HERBHO OTOXIECTBIASTGA C rnobanoHoi
LENBID GYHEUMOHWDOBAHMR COUMANMCTAYECKON SKOHOMUKW. NOCNEeaHKA Kak non-
NTUKC-3KOHOMWYECK 3R KATEropuAa 3hHheKTUBHOCTA JOMKEH ELIDAMATE COBOKYNHYIO
HAPOAHOXOIAMCTEEHHYIO 9 EeKTBHOCTE OBWECTBEHHOr O NPOM3EQACTRA, T.€. 0T~
paxare, G kaKoN 3GPEKTUBHOCTEIO MOXeT ObiTe QOCTUrHYTa rnofansHas uens
PasBITHUA IKGHOMMKA.

IFRoGanbHbIA KPUTEPUA, MWHAMM3MPDYIOLWA COBOKYMHEIE 3aTpaTbl XKWBOMC Y
0BELWEeCTENEHRDMO TPYAA Ha NPAM3BOACTBO OBGLUECTBEHHD HEODXOAMMOre COBEKTA
MPOAYKUMN, GAYXHT VMMEHHO TEM MEDMIOM COS0KYNHOR O0BLIECTBEHHOW addex-
THUBHOCTW PYHKLUMOHWMPOBAHWA HAPOAHOTO XD3ARCTEA, KOTOPbIW COOTBETGTEYET
Tpe6oBaHHAM OCHOBHOrO 3KOHOMMMECKOrD 3akoHz. BmGop n obocHOBAHWE rno-
GANBHOrO KPUTEPWA ONTUMANLHOCTI HYHKLMOHWPOBAHMA IKOHOMMUMECKAI CUCTEMbI
HE ABNAETCH 3aAa4EH, PELAEMOIA POPMANEHT MAaTEMATUYECKMMW METORaMKY. ITo
— COLMANEHO-ZKOHOMWM4ECKan npabnema. Tak xe, KaKk uefb PadBUTHA IKOHOMM-
MECKOW CMCTEMbI ONPEAENABTCH BHE MATEMATMHECKOW MOAENN, camum obue-
CTBOM, Tak W rNOOANbHbIA KPUTEPWIA 3303eTCA MIBHE, 3 B MOAENH ONTUMANLHOrO
YHKUMOHRPOEZMUA HAPOAHOTC XO3ANCTEA obuecTaeHH) Heo6Xx0aMMLIA 0bwem Co-
BOKYMHOrQ NPOAYKTA W EI0 CTOYKTYRA AOMKHbLI PACCMATPUBATLCA KaK 33AaHHbIE
BEAMYWHBI, KaK 33aKa3 0GIecTBa, MOCKONBKY 3KOHOMMKA ABARETCA NOACHCTEMOA
obuwectea (Kantoposwu, 1960; Kau, 1970; Xauartypoe, 1879 # aAp.).

OTpacns CEMbOXOro XO3ARCTBA Kak MOACMCTEMA BGEro HAPOAHOrQ XO3ARCTBA,
BNNOTL 00 NPEANPHWATHA W ero NOAPA3RENEHUA, UMEET 'Wepapxwieckyro CTOYK-
TYPY, NOACHCTEMbI KOTOPOM B NPOLIBCCE B3AMMOAENCTBMA abnaganT onpeaentn-
HOWA CaMOCTORTENbHOCTLID, UMEIOT GNeundHIeCcKNe NOKANLHBIE LIEW, BhITEKAKILMe
W3 0GLLER LIENKM HAPOAHOND XO3RMCTEA M KOHKPeTUanpyowwe eé, B cooreeTcTaun
C 3TN Uenami QONXHbI 0D BEKTUBHO CYLWecTEORATL NOKAAbHbIE KPUTERWUK K aT-
pacNesoi KpUTEPHIA ONTUMANEHacTH {Kantopoewy,1960; Kpasuewko, 1978; Xaua-
Typos, 1579 v ap.).

KaKk WIBECTHD, Ha 3aTPaThl, CYWECTBEHHOE BAWAHKE OKAJLIBAET CMCTEMa LEeH.
MNonHoe COrNAacoBaHWE NOKANBHBIX KPUTEPUEE C QTPACNEBLIM W OTPACNEBLIX ¢ A0~
BankHbiM GOCTUXUMO MWtk NPY HANMYAA ONTUMANBHOW CUCTEMBI LeH (Mopaduko,
1078 Kau, 1970 v gp.).
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Kax otmevae¥ P, F. KpasueHka {1978}, Tpe6osanvam rnabankHoro kpuTepya 8 Ha-
VBONbWeR CYENEHW COOTBETGTEYET OTPACNHEBON KPUTEPHN, MUHWMW3NPYIOWWA CO-
BOKYNHLIE 3aTPAThI XWBOrO W DEELECTBASHHOTO TPYAA Ha NPOM3IBOACTEO obiue-
CTBEHHO HE0OX0AMMOro GOBEMA CenbCKOX03ARCTBEHHON NpoaykLun. 3T0T kpuTe-
P COrNACYETCH TAKKE C 0OBEKTMEHON TEHAGHUMER COKPALLEHUA YACRA 3AHATLIX B
OTPaGAH, B CBA3N C YEM 8ANHCTBEHHLIM UCTOMHINKOM AAaNnbHEALWEro pocTa NPovuasoa-
£T82 CENBLCKOXO3RNCTBEHHON NPOAYKLMK ABNARETCA CHCTEMATHMECKOE NoBhILLEHHE
NPOM3BOANTENLHOCTH TPy Aa. «OpMaNEHLIM NPENATCTAMEM K Peann3allvi 31070
KPWTEPWA, SIBRAETCR TG, NTO B GYLUSCTBYIOLEHR OTHETHOCTH N0 CEMLEKaMY XO3ARCTaY
MGKMOUAKITCA NOKAIATENH COROKYNHBIX 34TPAT XUBOIC U OBELLECTRABHHOCD TPYAE.
Noatomy & Moaensx GyHKLWOHUPOBAHWS OTHACM NOL3YIOTCH CUCTEMOR CTOMMOGT-
HbIX noKazarenes apdek TMBHOCTH (Npubalis, NpUBEAEHHLIE 3aTPaThI, YUCTLIA A0~
X04, peHTabenLHOGTE, Ce6eCcTONMOCTL NPORYKUWK K T. 4. )» (KpaBueHko, 1978).

B KA4ecTBe NOKANLHLIX KPUTENWEE ONTUMANLHOCTY HA MPaKTke Haubonee 4acTo
WCTIONBAYIOT MaKCUMyM NPUGHLIHM 1 MUHWMYM NpueegeHHbIx 3aTpat. UHoraa ans
YCTAHOBNEHWA NAPAMETPOR CUCTEM MENOAB3YIOT BEKTORHYIO GNTUMU3ALNI0 UAY ON-
THMH3ALMAHHYO MOJENE C BEXTOPHOR Lenesol dyrkumedn (Kapaaw,Penvnrep,
1968; Kappaw, NpaxvHckan, 1966; Kncapos, 1975w gp.}.

BexTopHan ueneeas ¢yHkuna By g(x) = B(x) BrnovaeT B ceba Takve 4acTHbIe
DyHKUMH D{x), KOTOPLIE HE CBOAATCA B SAVHYIC (CKAnAPHYIO) UEnesyo dyHKumo
W BLIPAXaDT CTENBHM YAOBNETBOPEHUSA DA3NMNHBbIX noTpebHocTel obluecTsa: no-
BLIWEHHE MATEPUANLHOrO BNArOCOCTOAHMA, YAOBNETEOPEHME COUMANLHLIX 3aMPo-
COB, YNPOMEHWE W PasBnTie CUCTeM ODLIECTBEHHBIX OTHOWEHWRA, obecnevenne
Ge30NACHOCTU PA3BMTHA M T.A4. 313 MOAENh MOXET ONPEASNHMTE MHOXECTBO 3d-
$EKTMEHBIX BAPHMAHTOB, HO OHA ME PEWIAeT NPOGNEMY OKOHYATENLHOTO BbiGopa
NNAHOBOTO PEWEHWA. OTKPBITaIM OCTAETCA BONPOG O ero Bnibope N3 MHOKECTBA
ahPeKTMBHLIX NNAHOB. Ana peweHun Tpe6yeTcA YMEHWE CONOCTaRAATE PA3NAHbIE
BapWAHTBI NPEANAraemMbiX PELLIeHWA, T.8. HaX0LWTb KOMMPOMACCHBIE PEWeHHA C
y4ETOM WCNONB3ICRAHMA 3a0AHHOR Uenesoi ¢yHkuwu (KanwToposwms, 1960; Kau,
1970; Xavavypoe, 1979 w pp. ).

HauGonee paszpaboTaHe: BE CXEMb! KOMIPOMHCCA MEXAY HACTHEIMI LENeBbIMK
GYHKUMWAMK: YCroBHaR CyBbONTHMHIALAS (3nmonTumnuzaunsa), T.€. ONTUMW3aLUA
MO RAHHOMY KPUTEPHIO NPH OTPAHWMEHWAX HA APYrHE KPUTEPWW, ¥ CEEJeHHe
BEKTOPHOIO XDHTEPUA OMTHMHW3ALNA K cKansgHomy. QroH4aTencHbid enifop ea-
PHaNTa QCYLLECTBARETCA, KaK Npaswng, HeOPMANbHEIM NYTEM — CONOGTARNEHW-
EM CUNBHLIX 1 cAaGLIX CTOPOH BAfWAHTOH B PAIHBIX CHMTYALIMAX WM yuETOom aanan-
HUTENBHLIX $AKTOPOB, HE HAWEALWX OTPAXEHUS B ONTMMM3AUMOHHOR MOOEenw.

2.3.AHAM3 OCHOBHbLX KPMTEPUEB, HCNOMbAYEMBIX
nNPH OMTUMHU3AUMN NAPAMETPOB MAPOMENWOPATHBHLIX
¥ MENHOPATUBHDLIX CUCTEM

BCE KPNTERMM, MCRONLIYEMBIE NPU ONTUMWIALMONHBIX PacYBTax menwopaTve-
HbIX CMCTEM, MOXHO YCNOBHO Pa3fenuTh MO WX GTHOWEHWKD K 3KOHOMUWNECKOMY
NPOUECCY Ha TPW TEYNNbl, XOTA B8 MTOME OHM BCE CBOAATCA K EAWHOMY Hapod-
HOXO3ARCTAGHHOMY KPMTEpPHIC.

K nepeOoW rpyrnie OTHOCATCA KPWTEPWKW, OTPaXalwMe ASWCTEME B AKOHOMM-
YECKOM TNpoLEecce, T.e. 3aTPaThl Npw GMKCMPOBAHKOM pesynbrate. Ko eTopoid
rpynne — KpUTEpWK, OTPAXAOLWNE B IKOHOMHMECKOM NPOLECCE KaK AEHCTEWE
(3aTpathi), TaKk » ero peaynuTaTt (3dupexT), Hanpumen, bdekThBHOCTL. TpeTes
rpynna — 310 KpWTEpMW, B KOTOPbLIX PE3YILTAT AeWGTEMA (addext) conocras-
ANETCA C , HENONHbIMK 3aTpatamMK (cebecTonMocTuic). 310, Hanpumen, npubbine.
Pacematpum Gonee nogpobHe KPUTEPHM, BXOARWWE B KAXKAYI0 rpynmy.

Mpynna 1

K HEH MOMHO DTHECTH CREAYIOLUME KPWUTEPHH.

a. Npueeaexdole 3aTpaThl /s
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M = £ + C, (2.3)
rae £y — HOPMATUBHBIN KOIDGULMEHT CPABHUTENLHOR 3P GeKTUBHOCTH KannTase-
HbiX BROXEHWA; K — KanuTanbHble BNOXEHWA, p.; C — Tekywwe 3aTtpatbl (cebe-
CTOMMOCTB), P.

6. CymmapHwe pacueTHwie 3atpaTtol Cp (Boponaes, 1971):

Ci = C™ Ew K + V37 (88 3p + Ao Be + A3 Ty), (2.4)
rAe Y53 — YAENbHbIE PACHETHBIE 3ATPATHI HA EAMHKLY NPOAYKLUMM (HATYPaNbHOIA)
WM HA eauHUUY ee cTommocTw, p. Ha 1 p.;3p, Bp, Tp - TpeGyemsie OTBAEKa-
©Mble CUOTBETCTBEHHO 3EMENLHBLIE, BOAHbIE W TRyAosme pecypest 43, Ao Ao
— GOGTBETCTBEHHO ABOWCTEEHHBIE QUEHKKW 3BMENbHbIX, BOAHLIX U TOYLOBLIX pe-
CYpCOB MO CTOMMOCTW NMPOLYKUWW, YCTEHARMBAEMbIE NG ONTUMANLHOMY TIAHY
NPOW3BCACTBA HA NAAHOBLIA NEPUGHA RNA AIHHOTD IKOHOMWMECKOrD paioHa.

OCTaHOBMMCH HA HEKOTOPLIX ONPEAEReHWAX, KOTOphIE noHapobsTca ana no-
HMMAHWA Nocneayowero matepdana.

Kak waegectro, K.Mapkc Bbigenset NOCTORHHLEA Kanutan C n nepemMeHHui Ka-
nutan V. Beauunny V+ C 04 Ha3bIBAET COBOKYNHBIM KANUTANIOM ¥ MAK CNpEdenseT
KaK BECh Karnuran K, a BENMNMHY /M — COBDKYMHOW NPUBABOYHOA CTOMMOCTbIO.
CTOMMOGTE NPOM3EOACTEEHHOrD TOBapa, WM TOBAPHAR CTOMMOCTL, W pasHa wi-
AEPXKAM NPOM3E0ACTEa C + ¥V nmioc npubeine P, rge P = m, 1.e. npwbbink Ko-
NMECTBEHHO paBHa NPWOABOYHOR GTOWMOCTHW:

W=C+V+m. (2.5)
Hopma npubsinn
m/K=m/(C+ V) =Hn (2.6}
Hopma npuBaBOYHOW CTOMMOCTH
m/V = Hac. (2.7}

CoBOKYMHBIA IPOAYKT MUHYC NpWbbINE PABEH APWGAB0MHOA CTOMMOCTH.
3akon BOAPACTAHMA KanWTana:

S=cil+ 2"
rge § paBHO CYMME KanUTANa Nac NPOLIEHTEE HA MPOUSHTRI, C —~ ABAHCWPOBAH-
HbllA KANWTAN; Z — CTABKA NPOWEHTA; 7 — PRA NET, Ha NPOTAXEHWW KOTOPLIX MPO-
TekaeT NPoUEcc.
Mo Mapkcy, 7 3a8MCUT OT YCIOBHMA NPOM3BOACTEA M TPYAA, T.e.

=2z (.Vn, y])
3aecs ¥, — ycnoewA npow3asoacTea,¥; - yenoeua Tpyha, Toraa
S=C|1+2z (Yn(n), .Vr(n))] [2.8)

rae Yn(n) m ¥i(n) — hyHKUKR BpEeMeHW.
Nonxele 3aTtpaTted TPyAa ., paBHbi

M+=C+ V¥V + m. (2.9)
HaymoHansHeid aaxoa Ap paped
Hp = V + m, (2.10)

pynna H
BrmguaeT CRegyiowmne KpMTEPHK.
a. OTHOWEHWE HALMOHANLHOIO A0X0JAa K NMOMHEIM 3aTpatam Tpyaa, T.€. ag-
HEKTHBHOCTL TH:
3] = Hp.f”a_]. (2.“)
6. OTHOWIEHWE HALMOHANBHOTO QOXOAA K BenuduHe Ky + £ Ag, uTe TOXKE Co-
cTapnfeT 3peKTMEHOCTE Iy
32 = Hp/ (K.-n + E Ag). {2.12)
KoHeyHsld npoaykY Xni ecTo Cymma ¥ + m nmoc amMopTiHIauma a, T.e.
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Km=V+m+ a. {2.13)
Bce menonbsyeMuie asaHCHpOBaHHuIE $onap Agp pasHbl:
Ap = Ocr + Q6 + 1p, {2.14)
rae OcH — oGHoBHbie $CHOb; OF — obopoTtHbie daoHab; fip — npoyre $oHAab,
B. Moxa’arent aBcondTHoM aheKTUBHOCTW KANWTAALHLIX BI0XEeHUN E5 — OT-
HOLUIEHWE NPUPOCTA HAUMOHANLHOMO Aoxoaa 4 Hp k kanutanoenoxenwam K, cno-
coberaylowmMm ere obpa3zosaHmQ;

Ea = 4 My/ Ky (2.15)
Benwunna, 06patHan £,,— CPOK OKYNaemocTu Com:
Coxt = Ke/ ] Hp, (2.16)
r. Nokazatens peHtaensHocTn [Tp: ‘
I, = Cr.n — Cebr.n
P Ka ! (2.17)

rae Crp— CTOMMOCTE TOTOBQ# NpPOAYKUMM, Ceb . n — ceGecToMMOCTL FOTOBONA
NpoayKLMA.
Cabrn = AM + Cy + 31 (2.18)
3aeceAM — aMopTM3aLMsa; Cp — CTOMMOGCTH PECYPCOB; Jr7 — 3apaboTHan nnata.
AelcTenTentHule H3AEPXKN NPOMABoACTEa D n:

Aan = Cebrn + My, (2.19]
rae My — «NpowwnbId= Tpya,.
Koneunan npoaykums Knz:
Knz = Ln — Cp, {2.20)
rae Un — ueHa npoaycmv.
Yucrtan npoaykuma Yo
Yo = Un - Cp — Am. (2. 21}

O6as CyMma KanWMTambHbix BROXEHWA OF°:

e Te—t
= Y Kt (1+ By C

t=1 {2.22)
3aecb Kpt — KanUTANORNOXEHWS {-r0 roga CTPOMTENLCTBA; ! — YMCHhO NeT A0 Ha-
4ana CTPOMTENLCTER; T — PONHOE BpPEMA cTpouTenscTea; £y — KOIPPHUUMENT,
YYUTLIBAIOWMA HAKTOP BPEMEHM.

OpdeKTMBHOCTE 2KENAYATAUMK 33 NEPWOA CTPOMTENbCTBA O6nekTa 35 °:

[

aan.c.o: 2 (ur.rl__ CEﬁr,n) o+ Ez)Tc—t!

t=1 (2.23)

rae 4" — ueHa roToBoR NpoaykuMK; E2 — koadbmMUMEHT, YUTBEIBAIOWMWA (ak-
TOR BPEMEHM.

A. Kputepwn ynencHoi npov3BoauTensHocTy Tpyaa ¥nr (Kaw, 1970):
- _ K.0.1 fgg Bx.c.n @
Yor=101 AR5 ) X, + An’ce o' (2.24)

roe does — [ONs NPOWIBOACTEEHHBIX KANWTANORNOXEHWH B KOHEYHOM ablie-
CTBEHHOM NpoaykTe; X — «kMBOW» TPYA; /Ty — NPOW3IBOLCTBEHHbIE HOHARI

fiy = Ocn + O6. {2.25)
€. Kputepuu, scTpedalolinecs B 3apyGexHol NATEPAType, Hanpumep;
1} 3aan’ﬂ_:fumocm Ax.Cwrpaiieaa; B - C = D, (2.26)
2] Ci
roe B = , €= .
A 21 A+ > (+ N



3pech i — HOPMA JWCKOHTA; H — OXWAAEMbIA GPOK cnyxBb! NPOEKTURYEMOrO
obnexTa, B — noxoAsi; £ — 3aTparbl.
2) sasncvmocte X.Tepee:

Aj I
E i = E i’
a+n {1+ 2} (2.27)
rge A — eeiraga; / - 3aTpatey; ;£ - QUCKOHTHAA CTABKAa, Z — BHYTPEHHARA HOPMA
ACXoAa.

fpynra N

K Hell OTHOCATCA CREAYIOLUME KPUTERNMK.

Makcmym npnboinn {Npsxmackan, Kappaw, 1964, 1965; ConomoHns, Bon-
rawsunm, 1964):

Mnax = Cog —~ Cava, {2.28)
rae Mme — MAKCHMym NPUELIAK; Cpp — CYMMApHhIf AONOMHATENLHBEA AOXOA;
Cp.r.3 — CYMMAPHDIE AONONHUTENBHLIE TEKYLIME 3aTPATHI

AHanM3 opmbl 3anuc Tpex GyHKUMA LUenn Nepeoh rpynnel KPUTEpHMeR noxa-
3wlAET, YTO BCE OHW MMEIOT OOMH W TOT XKE IXOHOMHYECKWA CMBICA, C TOK pa3-
HMLER, 4T0 & ¢yHKuvKn la cebecToumocTh ONPEASneHa KAk CyMMa amopTr3auwn,
GTOMMOCTW PRCYPCOB W 3apnnatel, a B GyHKUHAX |6 13 cefecTonmoc Ty ucknosena
W BEIENeHa CTOMMOCTE 4aCTU pecypcos. B YO Xe spemd 2TUM MOoaensM Npucyulwr
OfHN W TE XE HEROCTATEW: MPH BBICOKMX 3HAYEHMAX HOPMATUBHBLIX KOIGEHLM-
EHTOR 3 PEKTUEHOCTH KanUTaNkHbEIX BNOXEHWA BAPWAHTL(, NPeayCMaTPUBAKIUNE
OCHALLEHWE NPOMIBEDAGCTEA COBEPLUSHHOW TEXHWKOR, OKA3biBAKITCH HEKOHKYPEeH-
TOCNOCODHLIMA MO CPABHEHWKD C BADWAHTEMHK, NPEAYCMATRWERIQUIMMY COXPAHENNE
MEHEE COREPILUSHHOR TeXHUKK. JT0 COBLACHASTCR TEM, YTO B NEPBOM CAyyae Tpe-
GYHITCR 3HAMMTENLHD GOMbLWIKE KANUTANOBNOKEHWA APM HESHAYUTENEHOM NaMe-
HeHUn CeGecTOMMOCTI NPOAYXKUWA.

CneayeT OTMETHTE, 4TO BCE MOAENW NERAOIA rpynibl He PACKpPLIBANOT TAKKE
BAMAHWUA DONEE CORBPLUEHHDR TEXHMKM HA NOBLILLEHWE NNOr3BaANTENBHOCTY TRy Ad
B pesynsTaTe ee npumenewns (Kau, 1870, 1977). Ecnmn y4ecTe 3ameuanns K. Map-
kca {xpuTuka Npaiica) v npuHsTe, 4TC Ey = Eu [¥a(fn ¥d{)], 1.8, cuurtate Ey
byHKLAERA YCNOBMA NPOM3BOAGTEA W TPYRA, B CBOIO QNEPEAL 3ABMCAWAX OT 8pe-
MEHW, 3KOHOMMYECKAN MOASNh NONHLIX NPUBEAEHHE 3aTpaT GyneT bornee aaek-
BATHO ONACKIBATE IKOHOMMMECKMWIA npouece: [ = E. Ka + Ceb. No-Enanmomy,
oS KAXA0{A OTpacnw, a sHYTPY OTPAc/AW — And KaXKOO0A NOACTPACHAH — MOXHO
Ha OCHCBE WCTOPW4ECKOra onbiTad YCTaHOBATE TEHAEHUWW cxaqxooﬁpaauoro H no-
CTeneHHorg paiBnTya CTRENLHBIX TEXHWYECKEWMX pEI.I.IEHHFI ¥ CAPOTHO3IUPOBRATH 3TK
TEHGEHLMU, YTO NUIBONNT PACCYUTHIBATL CBA3K £, [Yn(h), ¥u(f)]. JTy TOuKy 3pe-
HUA 8 KAKOW-TO CTERENn pasaenser T.C. XauaTypoa (1979) v apyrue. B ux paGoTax
NPUBOAATCA IHAYEHNS HOPMATUBHLIX KOahduumeHTos £, NC OTPacnsm u obpa-
LAETCA BEHMMAHWE HA HEOOXOQUMOCTE MX YTOYHEHUI NPH OUEHKEe HOBOR TEXHWKW.

Bropaa rpynna $YHKLWA ONWCHIBAET PainviHble BAPHAHThL 3a[anvs pedynhTa~
TOB W AehcTBHIA. Tak, addexTreHocTs B rpymne lla 3apaeTca OTHOWEHWEM Ha-
UMOHANBHOrC A0XO04A K NOMHBIM 3aTpatam, a B rpynne 16 — x CymMMe KOHEYHOrD
NPOAYKTA ¥ NPUBEREHHBIX 3BaHcupoBanHbn ¢omfoe. Tpynnel is, Ir BkmouaT
YACTh HAUMOHAILHOTO GOX003 W KANWTANOBAGKEHHA, ONPERenHBLLIWE Ere NOAYYe-
Hue. B rpynne lle Takke cONOCTABNAIOTCA AOXOAbL (BLIFOALI} W 3aTpatel [pw
IATOM YHATLIBAIOTCA HODMbL AWMCKOHTA W JAWMCKOHTHEIE CTaskn. B aTmx dyHrkumnax
TOX€ NPeACTABNeHb) ABE COCTABNAIOWME SKOHOMMYECKOTO NPOUECEa, HO NpWcyT-
CTRYIOT KQaDNLMEHTDE, KOTOPLIM APWCYLUM OTMEYEHHEIE BbILLE HEAOCTATKM HOP-
MaTUBHOTC KoahdmumeHTa GyHKUuMi |l rpynnet,

B rpynne |lg {Kau, 1970} y4MTbIBAKGTCA CREAYIOWUME COCTABAAICLLIME IKOHOMM-
4ECKOrQ NpOUEscal «WWBOWs TPYA, NPOMZBCACTBEHHLIE HOHALI, 3aTPAThl # KO-
HEYHBIA TIPOAYKY, NONYYEHHEIA 33 CHET ©KMBGIO» W «NpoWNoror Tpyaa. 3aeck
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Takxe apucyTeTayeT koadduument J5%S", KOTOpBIA B AAHHOM criy4ae «83Be-

WHBeaeT» CoDTHOWEHME 3DPEKTOR, NOAYUEHHBIX 334 CUET KMBOTO» N «MPOWAOr Qs
TpyAa. IT0T KOIGPULMEHT NPEONAraeTCR NPUHAMATL XKaK A0MO NPOK3BOACTBEH-
HbIX BNOXEHWA B XOHEYHbIA OGLWECTBEHHBIA NPOOYKT, 4TO NPEACTABNRET HEKOTO-
PY$0O YCROBHOCTE. JAN% CO30AHWA BONLWIEro NPUMOPWUTETA HOBEALUSH TEXHWUKW KO-
addrupMeHT nonkeH ymesblwatsca oT 0,3 no 0,2, T.e. 3[eChb TaK Xe, Kak n B
CAYHae MCMNONTL30BAHMA HOPMATUEHOMO KOI(DhHLNEHTa CPABHUTENLHOW HpPerTup-
HOCTH KaNWTanuHbIX BNOXEHWA, CYWECTEYET HEKOTOPAR HeonpegeneHHocTs, On-
HaKo Mogens |l ABNAETCA GOREE NOAHOW, NOTOMY 4TO YYWUTRIBAET HauBonblues
KONMYBCTBO COCTABRRIOLIMK IKOHOMHMYECKOro NPoUecca.

DyHKLUMKM KPUTEPMER TPETHER TPYRNbI HAXOAST NPUMEHEHWE NPW PELWIEHUV 3a-
034, CBA3aHHbIX € MOBtIWEHUEM 3GGEKTURHOCTH CUCTEM B IKCNIYaTauWOHMIR
nepuon, T.€. C MCNONLITBAHWNEM CUCTEM NPW HANHUHAW HAYUTENGHBLIX OrPaHWIeHNR
Ha BO3MOXHbLIE NEMCTEWA U PECYRCLI.

2.4, KPUTEPHA ONTHMKIALIMA NPY NPOEKTHFOBAHUHK
TMOPOMENHOPATUBHGIX U MENHOPATHEHbBIX CACTEM

MpoexTupoBanWe crveTem Oyaesm paccMaTPMBATE ANA ABYX PErHMOHOB CTPAHDBI
— CpeaHeir A3y 1 30HBI HEYCTOMYMEOrD YBAAXKHEHWA eBponenckon yactw CCCP.
3TW perruoHel, ABNRACL 30HAMK PA3BWTONG MEIWOPAaTUBHONS 3EMASAENVA, UMEIoT
AMAMMTEABHLIM MPOUEHT MENHOPMPOBAHHLIX 3EMENL. N03TOMY IDECE B IHAYMTENL-
HbIX 06beMax NPOEKTUPYIOT HOBLIE W PEKOHCTRYUPYIOT CTApLIE CHCTEMBI G YHETOM
NepefoBeiX ACCTHXEHHMM HAYKW M TeXHHKM.

Kak YKa3nlganoch BhiWE, ruapoMennopatmeHan crncTeMa A8ndeTcd noacucTe-
MOA MENWOPATHEHOM CUCTEMDBI, MENUOPATVMBHAN — MOACWCTEMOW BOROXOIRACT-
BEHHGA, BOADXO3AACTEEHHAA — BOCAPOMABOOALLER, A NOCAEAMAR — NOACHMCTEe-
MOA COUMANMCTUNECKOrS NPOV3BoACTBA. AN KaXAOW CWCTEMbI MPH IKOHOMMKO-
MATEMATVHECKOM MOLENMPOBAHUM MMEETEA HAGoP COCTABASIIOWMAX W orpaumenm
Mo MCNOAL3YEMbIM PECYRCAM.

Dna Cpeaver Aamm xapakrepHo: Honee CTadwNbHole NMOrOAHLIE YCROBMA, Tax
KaK OCaAXK¥ B BETETALMOHHBLIA NEepnod OTCYTCTEYIOT, M YPOXAAHOCTe CENbLKOXD-
3AACTBEHHLIX KybTYD B DBonbwen crenexr GOpPMUPYETCH 33 C4eT OAHCHA cocTas-
nAKWER — opowexnsa. B 3TOM cayvyae co3faHue TMAPOMEAUOPATUBHOW CwCTe-
MOR HEOoBX0AWMOro BOAHA-CONEBCIO W TENNONUTATENbHOrD PEXWUMOB NOMBOTPYH-
TOB HAKNANLIBASTCA HA 0AHA3HAYHOE (B8 NOroaHOM DTHOWEHWM) penrcTewe. floaro-
My 38eCn MOryT GBITh MCNONLIOBAHLI KPMTEPWI | rpyNnel ¢ 60nee NONHBIM Y4eTOM
8 HWK MCNONL3IOBAHWA 3EMENbHbIX, BOAHLIX, TPYAOBbIX WM APYIAX Pecypcos.

B 30HE HEYCTORHNMEONQ YBAAXHEHMA HA DOPMHMPOBAHME YPOXAAHOCTI CENMLCKONO-
3RACTHEHHLIX KYNBTYP 8 NEPBYI0 O4EPEnb OKAILIBAKT BIMAHME A8e COCTABNAKOWINE
OPOWEHHUE ¥ OCAAKH. [Tpr 3TOM BTOPaR COCTABNRIWAR KMEET BEPORTHOCTHDIW Xa-
pakTep, a MOWHOCTE MENUOPATUBHON CHCTEMBE 3aBMCUT OT KDRMMECTEA 0caakoe. B
ATOM CRY4YAE HENbAA CrPAHWYMBATLCR PACCMOTPEHHEM paboThl TOALKS MTMAROMENUG -
PATHEHOW CUCTEMBI, & CAEAYET NPOAHANMINPOBATD BOIMOXHOCTD CONETAHWA OPOWE-
HWA W ECTECTBEHHOTO YBAANHEHMA U, MOXET DhiTh, 3annaHUpOBaTL Ha OCTPOIACYLL -
nvabie rofot (MaMeHus napamerpsl CXN) HEKOTOPOE CHUXEHHE YPOXARHOCTH. ITO
BaCT BOZMOXHOCTE CNPOSKTUPOBATL IKOHOMUYHYIO B MHOFOAETHEM DA3Pe3e MEAKO-
PATHEHYIO CUCTEMY W, TAKMM GBpasom, «CoDNIGCTIA MHHTEPECDI» Kak CENbCKOXOIAHCT-
BEHHON, TaK ¥ BOA0XOINCTEEHHON CneTam. CNenoBaTensHo, B 33,0a4ax ONTHMMH3A LMW
napaMeTpoB MEAWCPATUEBHOW CUCTEMBEI LENecoobPA3HER, ¢ HALLER TOMKK APEHHA,
WCNANL30BATE Kpitepuia ll rpynnbl, Y4UTHIBAIDLLME COOTHOLIEHWE 3aTPAT M 3¢ ¢EeKTa.
~ HurepeceH TOT haKT, YTO N0 CNOKMBLIEACHA TPAANUMW CUCTEMBI NPOEKTUPYIOT
6e3 orpaHuyeHri N0 GOMBLLMHCTEY PECYPCOE v MATEPMANBHBLIX JATPAT.
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FrNABA 3. Metoaunka onpeaeneHms napamerpoe
TMOpoOMEenMOpaTUBHbLIX CUCTEM

3.1. OCHOEHbIE NONOXEHURA

Mpn paapaboTke METOAMKM Ee1G0pa ONTUMANBHBIX NAPAMETPOE TMALCMERWO-
PATUBHGA CMCTEMbl C Y4ETOM BOOHO=CONEBOIO PEXHMA M HA OCHOBE TEXHWKG-
BIKOHOMWYECKMX PACYETOB MCNIONE30BAH METOH MIAHKMPOBAHHMA WMHTALLMOHHOMO Ma-
WWHHOrG 3kcnepumenTta. B cxeme peweHws BoInenaioT CReayiowine 37ansl.

rMAPOrEONOMO-MENMOPATHEHAR CXEMATHIALMA MACCHER, HOPMIPOBAHNE OCHOB-
HBIX OF PARKUYEHUA;

TEXHUKO-3KOHOMWHECKOE DOOCHORAHME 3a0avy ONTUMM3AUMK, $OPMUDOBAHWE
IKOHOMHMECKON MOJENWN GUCTEMbI, TEXHWHMECKWUX OrpanvuyeHui, obocHosaHmne kpw-
TEPUA ONTUMANBLHOCTI W BMAa yHKUMU uenn;

MaremaTuieckoe obecnevenne pELISHW 33Aa4M ONTUMW3aUMn.

Ha nepeom 31ane GOpMyNAPYIOT OMPaHMYeHHs, BbiTEKaUWe W3 OCHOBHDIX
NPUHLKNOE NOAXOA3 K NPKEKTHPOBAHWID TMAROMENMOPATMBHON CHCTEMBI.

TpefoBaHUA CENLCKOXOINACTBEHHLIX PACTEHWIA K MEAWOPDATMBHOMY PEXUMY B
NERBOM TIPUHIMKEHNM OrpaHMYMBAICTCA ABYMA NOKAIATENAMH: NIENEAAMM W3ME-
HEHWA BNAXHOCTH B NOYECIPYHTAX W AONYCTHMBLIM COARPXaHHMEM NerkopacTsopu-
MbIX CORERA.

1, flognepxanve B kopHeobBuTaemomM CNOE NPW PYHKLMOHVMPOBAHMH TMAROME-
AVOPATHBHOR CUCTEMLI B MEPMoA BereTauuw 3afaHHOA BnaxHocTH Nousbl W
(Asepbsvos, 1965; ABepwaHoe, [onosaHoe, Hukonbokwin, 1974), T.e.

A Wue < W < Wi, (3.1}
rae W — anaXHOGTe KopHeofuyaemora ¢nos; Wyg — HaWMEHblUAR B/1arceMKocTh
(HB); A4 — aana ot HB.

2. Coapanve GAaroNpUATHONO CONEBOTO PEXKWMA NOYBE! M NPEAOTBEPALIeHWE e
saconenns C BeiUe Npeaena TokcwuHacTy Cnon (ABepesvos, 1965, Ansapos, Ne-
cToB, 1976: Angapos, A.W.Koponexos, T.71.Koponskosa, 1977; Fonosanos, 1975,
1977; Eropos, 1977; Koepa, 1946-1947), T1.e.

C = cAon- |32'

3a KpMTepMﬁ ONTHUMANBHOCTH B COOTEETCTEWMH C BbINOIHEHHGLIM BbiLLE AHANWM3OM

NPMHWMAEM MAHWMYM CYMMB! PUBEREHHEIN PACYETHLIX 3aTPAT Ha CTPOMTENLCTBO.

OpOCMTENLHOA M KOMANEKTOPHO-APEHAXHONW CMCTEM C YYETOM MCNOAL3IYEMBIX NPW-
POLGHEIX M THYHOBLIX PECYRCOR.

MNpvBEoEHHLIE CYMMAPHLIE DACHETHRIE 3aTpaThi BO BCEX BAPWAHTAX ONPEACAANT
no cneayiuied 3asucumocty (Bopanaes, 1971 v ap.

Cio~ (CAEKDE + (CHEK] + Y5 (BE3+AE+AT) =Ditn). (3.3}
rpe KA K9— KannTanoBNoXeHun B i~ BAPMEHT HA CTPOMTENLCTBO HPEHAXHOR WU
OPOCUTENLHOR ceTeit; CfF C° — 2KCNNYATAUNOHHLIE 3ATPATHE NO QPEHAXHOA U OPa-
CHMTENLHOR caTAaM; Ew — HOPMATMBHbIA KObDhWUMeHT; @ — ¢yHxuMa napamer-
poax; Y = Cyn + EuKyn — yAenbHbie pacyeTHbie 3aTpaThl HA EQWHWLLY NDORYK-
uhn A3, A8 43 — OBOAGTEBHHBIE OLUEHKW JEMENbHLIX, BOGHbIX W TPYAOBBIX pe-
cypcos; Ji, B, Ti — TpeGyembie 3ementHnIg, BOAHBIE W TRYDOELIE pecy(cs ans
KAXACID M3 BAPWAHTOB,

Wrak, TpebyeTcs onpeaenuTh skcTpemym byHkumm @ixy, X2, ...., Xn) NP yC-
noemnAX:

Ch>0 =12 .., m
F=z0 j=12 .., m (3.4)

NpMBEAEHHEIE 3aTPaThl HA KOMNEKTOPHO-APEHAXHYIO CUCTEMY CKNAALIBAKOTCA

W3 KANUTANBHBIX BRAOKEHAN Ha MEXXO3AMCTEEHHLIE, BHYTPUKOIANCTBEHHBIE KON-
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NEKTOPLl, ApeHbl. CloAa BXOART 3ATPATh H2 3EMARAHIE paboThl (Ks. o}, Ha yknagky
OPEHAXHLIX TPYG W uX CTOMMOCTL (Kp 1), 3aTpatbl Ha duneTpal {Kgun) W coopy-
xeHnR Ha KAC (Koonp):

KP= Kip + Kay + Kawn + Keoop. (3.5)

B cBo0 ouepens, 3aTpatel HA 3eMAsHBIE PABOTHI 3ABMCAT OT ryOGMHL) 3ano-
KEHNA ApeHnl Hpp, e KoHdwurypaumd, cnocoba npowasopctsa pator. 3arpatel
Ha YKARAKY ApeHaxHbIX TPYO 3aBUCAT OT MX AMAMETPA, MATEpUana W cnocoba
YKNAAKW, HA yKnagky GUAbTpa — OT €ro TONUiMHb, MAaTepuana u chocofia npo-
n3roacTea paboT. KanuTanosroXeHWs HA APEHAX ONPEenensinTCR yAEensHONn npo-
TAXEHHOCTbIO APEH, KOTOpas CacTashaer: ¥np = 10 000 B wa 1 ra opowaemon
nnowaaW, rae B — MexnpeHHoe paccToskve. B caoo ouepens, 8 — dyHxums
crepyiowux napameTpae: 8 = @M, Ho, @, 0'), No3TOMY B NEPBOM NprbAn-
KEHWM MOXHO 3anNnucaTth, 4TO 3ATPAThl HA APEHAX — GYHKUMSA TEX XKEe NaPaMETPOE,
OT EOTOpbIX 3ABACMT MEXOPEHHOE paccTodHne, v.e. K™= @(Hgp, Ho, @, O
3peck Hp — Hanop Ha MEXAPEHbE, @ — NPUBEAEHHLIA awamerp gpeds, O —
OCYWNTEMBHEIA MOAYNE.

B GYLUECTBYIOWERA NPAKTUKE NPOEKTHPOBARWS 3KCNNYATALUMOHHDIE 3ATPaThl ON-
PEABNAIOT Kak NPOUEHT OTYUCIEHMA OT KannTanosnoxenwn. Kanuranoengxedua
B OPOCHTENLHYIO CHETEMy (K ) BbIPAXKAKITER CYMMO# JATPAT, CRA3AHHLIX GO CTPO-
WTENLCTBOM BOA03A0OPA, HACOCHLIN CTAHUMIA, NPOBOAALLEN W PEMYAMDYIOWIEN CB-
Ted, COOPYMEHWH HA HUX, NOAMBHOWM TeXHMKM M B CbLIEM BUAE RBARIOTCA $yH-
KUMER TMAPOMOAYNA cucTemMbl (Og'), T.e. K° = @(Op'); rmapomoaynt cnctemsl,
B CBOK ouepean, senReTca dyHkunen @ (6, K, AW, C), 7 |, 7.e. Guonorie-
cxux NOTReDHOCTER pacTeHwid B, knumatuyeckux K, nouseHHbix /W, C) v rug-
POTrEONDIMNECKMX YCAOBWA [ MENHOPHPYEMOro mMaccusaa.

Cneayet oTMETATB, HTA CTOMMOCTE APSHAXKA — TOXE QYHKUMA OPOGUTENLHOMO
MOAYna Ha none 1 KM cHeTeMbl, KoTopaIe onNpeacnsioT MHGUNGTRALWOHHOE M-
Tauue)tnarpyarcy Ha Apexax), T.e. OCYMTEntHLIA MORYNh (MOSYAb AREHAKHOTD
CTOKA).

NapaMeTpbl rugpOMENMOPATHBHOR CMCTEMbI BIGHPAIDT NPM 3a4aHHOM YPOBHE
YPOXaWHGCTW. Bonpocbl, CBR3aHHbIE ¢ ONTUMW3ALMER KOHCTPYKTHEHLIX 3NEMEH-
TOB OPOCUTENLHON W APEHAXHOW CETER, T.2. ¢ EMOOPOM OPOCUTENLHEIX W ape-
HaXHbIX TPYG, dUALTPa, COOPYXEHUA M APYIIX ANEMEHTOR, HE PACCMATPHBERITCA,
Npeanonaraetca, 4TO 3TM BOAPOCH! ANA PErHOHA PELLIEHB] U NPH ATOM KOHGTPYKUWM
OPOCMTE/BHON 1 KOANEKTOPHO-APEHANHON CUCTeMbI BaGPaHbl C YYETOM NPHPOA-
HbiX W OpraHn3aUNOHHO-XO3RNCTBEHHBIX YCNOBMA.

3agava ONTHMU3ALMK NAPAMETPOB MMAPCMENVMOPATUERHOW CUCTEMBI CEOAMTCA
K MHHHMH3ALMA CYMMAPHBIX PACUeTHRIX 3aTPar, T.e.

3 - min
Coi > m {3.6.)
NPpH OTPAHUYEHWAX Ha BNAXHOCTHLIA W GONEEDA PEXMM KOPHEOOUTAEMOro CNOA.

Takwm 0Gpazom, NpU ONTHMHU3ALUWM NAPaMETROS MHAPOMENMOPDATHENDA CrG-
TEMBI HAMW 33 HE33BMCHMBIE MNEpeMEeHHbIE NPMHATE cneayloume: raybuHa 3anc-
KEHVA Hpp, Hanop B MexApeHbe Hp, NPWBEAEHHBIA AMaMeTp OpeHsl B, O —
OCYLLMTEALHBIA MOAY L.

OaHako anrapuTm onpeaenesitn MUHMMYmMa DYHKLKM Cip, 3anvcaHHbIA 8 BUAe
(3.3), ROCTATOMHO TPYHOEMOK M HET PEANLHOM BOIMOMHOCTU ErQ MCNOMbAGBATE.
B ¢BRIM C 3TWM NPEANONarasTcA HaXOAMTE YPABHEHNE PErPECUN, CER3LIBAOLLEE
NPHBENEHHLIE CYMMAPHBIE 3aTpatel ¢ SbibpasHbIMM NapameTrpami. C 3TOR LeAbo
HCNONLAOBAH METOM THIAHUPOBAHWA «MALLMHHOMO» 3xcNepuMeHTa {Kupekuesa,
Mapxiva, Pexc, KOpuenko, 1983).
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3.2. BANAHCOBBIE MOLQENH PACHETA BOAHO-CONEBOTO PEXKHUMA
NOYBOrPYHTOB NPHU OPOLUEHWH SACONEHHLIX 3EMENL

OOHa M3 BAXHERLLMX 33 434 OPOLWAEMOr0 3EMIEAENA APWAHGIA 30HL ~— paccone-
HYE W NPEAYNPEXAEHUE BTOPUNHOMrQ 3aCONEHNA 3emenb. [IpasnnbHbiM COMETAHWEM
PEXVMAE OPOLLEHHMA KM OCYLWEHWA MOXHO CO3/1aTh GRaronpuaTHeIR ana 3emnesennn
BOLHO-CONERO## PEXVUM B NOYBOrPYHTAX, 4 B PANE CNYYAEE W B PYHTORRIX BOAAX, NPO-
BECTH M NOAABPAMBATE YETOWYMBOE PACCONEHNE BEPXHER TOALMW NovaorpyHToe. On-
penensowwme npu 6opebe ¢ 3aconeHvem $hakTopbl BAAXHOCTL NOYBLI H AONYCTHMOE
COAePKAHWE B HE CONeH (N0 TOPVU3I0HTAM W CTA QUM Pa3BUTUA KynbTyphl) (Eropos,
1977; Ecbumos, 1974; 3omK, 1937; Koeaa, 1946—1947 u gp. ).

,EUI'R NOACHEHNA HEKOTOPbIX MOMEHTOR, CBA3aHHbIX C BOAQHO-CONEELIM DEXWUMOM
OpPOLIAEMbIX 3EMEenb, [ACCMOTPMM YPABHERWA BOAHOTO W conesoro GanaHcos,
NpeACTABNEHHsIE B creayowem aupge (Koctakos, 1960, ApeposHoe, 1965):

GanaHC NOYBEHHLIX_BOA:

AWa=0-0+A+0ps — (¢ + TPy — Beo — P (3.7)
GanaHC TPYHTOBLIX BOA:
AWp=71T-0+ &+ Bao+P - Ap. (3.8)

3pece AW — CyMMapHOE U3MEHEHHE 33aNaccs BRArk 8 MPaHiuax paccmaTpueasmon
TEPPUTOpUK; [1 — NPUTOK NOBEPXHOCTHLIX BOA, (F — DTTOK NOBEPXHOCTHRIX BOA,
f1 — NPUTOK FPYHTOBLIX BOA; O — OTTOK rPYHTORLIX BOA; A — aTMOGHEPHEIE GCaa-
k. Jp ~ OPGCUTENBHAA HORMA, MAYLWARA HA NOKPLITUE BOAOMOTPEBNEHNA CENBCKo-
XO3IARCTREHHWIX KyALTYD; 40P - LONONHATENLHLHA 0ObEM BOOLI, WAYWWA HA NI0A-
pepxanmne HeobxoauMore coneeorc peximma, @y — GUALTPAUMOHHBIE NOTEPK K3
cucTembl [®y = (1 - n)/7y Opn, raey — KNG cuctemsl]; W + Tp — cymmapuoe
venapenne; M — WMCNApeHWa G BOAHOW NOBEPXHOCT KAHANOoA CUCTEMBI; P — Bep-
TUKANbHEIA BOAOGEMEH BANAHCOBOro cnos; By ¢ — BEPTVKANLHBIA BOGOOEMEH MEX-~
oY NOMBEHHLIMM W TRYHTORLIMY BoAamu, {Beo = A + 40p — Fp, rage Ay — poma
0CAOKOB, MAYWMK HA NTMTAHWE MPYHTOBBIX BOA); [P — NOARMThIBAHME 30HE] A3PALNK
FOYHTOBEIMA BoAaMK ) Jp — €DPOC BOORI NO KOAASKTOPHO- ANEHAXHOK CETH 32 npe-
Aenbl TEPPUTOpUW; Ops — OpGcuTensHan Hopma BpyTto (Ops = Opn + @« + H);
Opy ~ OPOCMTENLEHAR HOPMA C YHETOM NPOMBIBHON 0 pexuma (Opn = Op + 40p).
Coneebie 6aNaHCE!, COOTBETCTBYIOWME BOAHBIM, WMEKT CASAYIOWMA BMA:
BanaHc CONER B 30HE a3zpauua:

pi) Ca=0Cn— Co ~ Cup.a + Ca— Camgog + Cﬂ. - C¢.x§ ‘3-9’
6anaHc CONEW rPYHTOBLIX BOA!
A Crp — Cﬂ - Cg_ + Cpx + Camo 2 Cp — Cpp = Cp. (3.10)

3peck JC; — CYMMAPHOE W3MEHEHWE JaNACOR CONEA B PaHNLAX PACCMATPHBAEMOR
TeppMTOopUY; CG -+ ELIHOC COMEA NOBEPXHOCTHEIMW BOAaMKW; Ly — NOCTYNAEHWE ca-
ned ¢ ocagkamu; C — NOCTYIVIEHWE CONEN C NPUTEKAIOLMMW MPYHTOBLIMWA BGAAMM,
Cn — NOCTYNMEHWE CONER G NDBEPXHOCTHRIMK BoAaMM, Cg — BLIHOC CONER € OT-
TGKOM FPYHTOEGIX BOA Ja Npeaent TeppuTopuu, Cop.e — NOCTYNABHKE CONERA C OPo-
CUTENLHLIMK BOJAaMK, Cg x — BhIHOC COMIEH W3 30Hb! a3pauink C 8oA0R, GunbTpy-
IOLLIEMCA M3 KAHANDE (NOCTYMNeHWe GOReR B rpyHTOoBLie BOAbI); Cp e — NOCTYRNE-
HWE W BLIHGC CONER NPY BEPTVKANLHOM EOA00OMEHE MEXY NOYBEHHLIMWA W MPYH-
TOBLIMW BOAAMKM {Caec = Ca1 4 Chep — Crp, rae Cai — NOCTYNIEHUE CONEA C
YaCTbio CCaAKaB, MAYUIMX HA NUTAHWE TRYHTOBBIX BOL, oﬁoral.uenglx CGAAMA 3CHbI
aspaumm); Crp - NOCTyONEHWe CONER B 30HY 3d2pauwd 33 CHET NOANMTEIE2HWUA K3
rPYHTOBLIX BOA; Chep - NOCTYNNEHWE CONEM B TPYHTORLIE BO/AEI C OPOCHTENBHOA 8O-
AGH, UAYWER HA NOgAEpXaHWEe HEODXOAMMOTO CONEBOT O PeXUMa, T.e. oGoralueH-
HOW CONAMI 30HL! aapauwnn), Cp — NOCTYIISHAE 1 BLIHOC GONER NPK BEPTUKANBHOM
B0OACCHBMEHE C NOA3EMHEIMI BOAAMKN (NOANKUTLIBAHWE HANOPHEIMA BOAAMI MIK Ne-
PETOK rPYHTOBLIX BOA BHW3 NEPE3 MEUTHLIA Bogoynop): Cp — nepeqoc coneli & pe-
aynetate anddyand; Cpp - BLIHOC CONENA CBOJAMKM QPEHEKHO-KONNEKTCRHOR CETH.
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NpeacrvaenexHbie 8 TakoM Buae DanaHcoBLIE YPaBHEHWS NOIBONSAIOT npocne-
AUTE BNWAHWE CODTRETCTBYHLIMX BOAHLIX DANAHGOB HAa coneebie GanaHCobl.

FaccmoTpum cayual, Korga e ypaeHeHusx BOAHOIO ¥ conesard HANAHCOB A0HBI
a3paUNM NPUATOK W OTTOK NOBEPXHCCTHEIX Bog (77, O} paeHe Hymo. Torpa ypag-
HeHue (3.7} Gypet wmeTs chegyowmnii Bua;

AWs=A+ Ops - H+Tp — Beo — @y (3.11)
a ypasxenwe Danauca coned (3.9) coOOTBETCTBEHHO!
A Ca=Ca+ Cope + Camo + Cn - Cy.x {3.12)

YpaeHenus (3.8) w (3.10}, xapaktepusyiowme Banase FPYHTOELI BOL W CONen

B HACKILEHHOR 30HE, NPK /T 1 O, PaBHbIx HYNKD, NPEOBPA3YIOTCH COOTBRTCTBEHHO:
,a er = ‘DK -+ Ba‘q + P — ﬂp; !313)
,q Crp = Cq;.u + cs_n.n +* c;) - Cnp = c.n.. (314’

MNpoadanManpyem BNVRHME COCTABRAAKILNX YPABHEHUA BORHOrG GANAHCA HA Me-
PEHAC CONeA B NOYBOrPYHTOROM COE W CBA3AHHYIO C 3TUM BOIMOXHOCTD HA3HA-
HEHHA MENMOPaTHRHEX MEPONpUATUN NO NOAAEPKAHWI0 HEOGXOANMOre CONSEOrQ
pexuMa.

Cocraemmowan (4 + Ope) cnocobCTeYeT NepepacnpeaeneHnio Coned B NoUBo-
fPAYHTOBOM Cnoe & GnaronpusThyrs cTopoHy (npw A + J0p > 0}, Cymma dax-
Topoe {# + Tp} obycnoenweaer HakoAneHue CONel B KopHeoburaemom cnoe.
PaKTOP BEPTUKANLHOIG BOACOOGMEHA MEXAY MOMBEHHLIMMA 1 rOYHTOBRIMM EOAAMMK

sec ~ A1 + 40Op - Tp B 3aBUCMMOCTM OT COOTHOLLIEHMWS mexay (A + 40p) n
fp woXEY MM A + 40p > Mp v /g = Q) esiabiBath AHAYMTENLHOE Mepepac-
npeaeneHue GoMel B 30HE a3PaUMM B GNArONPUATHYIO GTORCHY W BRIHOC MX W3
Hee, a npn Ay + f]0p < Ip — nepepacnpegenste comm B HebnaranpuatHyw cTo-
POMY, 7.€. CNOCOBCTBOBATL WX NOCTYMNIEHMIO B 30HY 23DPALMKA U3 TPYHTOBLIX BOA.
DUnLTPaUHOHHBE NOTEPN Ty Bui3LIBRIOT NePepaCcnpeABNEHUe CONEM N UX BLIHOG
TOMLKD HA OTAEMLHBIX YHACTKAX MACCMBA M HE MFPAIOT CYWIECTEEKHOIA ponu B NoA-
AEPAEAHAM HA HEM MONOKUTENBHOMO CONEBOr0 Pexuma.

Kak smpawm, cocTasnsowas cymmapHoro wcnapenna (4 + Tp), dopmupyemas
C NOMOWBIC TENN0BOA 1 GMGROrMNECKOR BHEPFWA, BRIBISAET NEpepacnpesenaHue
CONei 8 kQPHEOGUTAEMOM CROE 30HD RBPALWH B HEBRaronpUATHYKX CTOPOHY, B
CHASW C 4em TPEeGYETCA MEXaHM4eCKas IHEPTUA Mo OGPATHOMY WX nepepacnpe-
ReneHWio. Mo3ToMy fake B ycnoBuAxX rNyBOKOrC 3aneraHws rpyHTOBLIX BOJ, HO
PV OTCYTCTRAM (332 pPAA NeT) OTTOKA M3 KopHeoBMTAeMoro cnod, T.e. npu
Ay + 40p = 0, MOXET (POUCXOANTE NPOLECE 3ACONEHWS (Pexc, 1976 w ap.).

Cneayet Takxe 0TMETWUTL, 4TO COCTaanMmoulan (#f + Tp) B ypasHenur BogHOro
Gananca xapakTepusyer pacioaHylo CYAThIO, B YiPaBHEHMM Xe COnenoro GanaHca
OHa OTCYTCTBYET. OfiHako Bai3biBAaeMOE BIO NepepacnpecneHe conei urpaer
SECHMA 3HAYMTENLHYIO POk, JTO OIHAYAET, 4TO OOHMMM YDABHEHHAMW CONEBOra
Gananca onmcath CONEBOR PEXUM B 30HE azpaumnn Henw3an [Asepesros, Pexc,
1971; Pexc, 1971, 1876, 1977).

Kak nokasan aHanua matepuanos HADMOACHNA 33 OpOLWIAEMBIMK MaccrBamm,
BnaronpuATHAN OBCTAHORKA CO3A3BTCA MMEHHO Gnaronapa sepTUKanbHOM OTTON-
HOCTH U3 KOPHEOOMTAEMCTO CNOA BHE 3ABMCUMOCTH OT Fy6UHLI 3AREMaHIA YPOBHA
FOYHTOBRIX BOA. CTpemMnenne 4OCTHMB QNPECHEHWA TONBKO (PYHTOSBIX BOJ npu
PACCONEHWI NOYBOTPYHTOE HE BCErd ONPAaBAaHo, TAK Kax NRW 3TOM He ycTpa-
HABYCHA HEOBXOAWMMOCTE B NOAAPKAHMY NJGMBIBHOID PEXUME. TaKKe He Bcerga
AGDEKTUBHO CO3AAHME NPOMBIBHOIG PEXUMA TONBKO MYTEM Mo aaum OPOCHTENLHOR
BCAEL. HaNpUMep, 8 esponedckoi vactu CCCP ApY Hannumi Takoro ¢$akTopa,
KaK DTTONHOCTH (ECTECTBEHHAR WM CO3IAAHHER HCKYCCTBEHHO), 6naronprUATHLIA
COREBOA DEXMM MOXET CKAAAMBATLCH NWMWL B pe3ynhTaTe BbINAGBEHNS ATMOGC-
PepHbix ocanxkoe (Asepbswos, 1965; Adpapos, 1977: Pexc, 1971, 1976).

AeTtanshoe paccMoTpeHre BOGHOMO M CONeBOro Hanancos oocobo BAMHD B CBRAW
G CO3QaHKeM COREPWEHHEIX IMADGMENMOPATHEHLE CMGTEM, B COCTARS KOTOPbIX
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NPEAYCMaTPWBAETCS 3AKPLITas OPOCHMTENLHAN W APEHAXHAA CETh, HTO, Gesycnos-
HO, YACPOXKAET CTPOMTENLCTBO. AHANM3 BOAHOrO W CONEBOra $ANaHGOB NO3BOMT
Gonee OBOCHOBAHHO YYECTb CNEUMGUYECKUE YCAOBUS, B KOTOPGLIN MPOSKTHOYIOT
rMAPOMENUOPATUBHLIE CUGTEMBE, U CAenath MX DOAEE IKOHOMUHHBIMM [Pexc,
1975;Pekc, Kupeidesa, 1977).

B 3TOM CBA3W NPU NPOSKTUPOBAHUM MMAPOMENMOPATUBHBIX CHCTEM HEOGX0AMMO
COCTABMTE NPOTHO3 UIMEHEHWS BOAHO-CONEROTD PeXnma noa 803J2ACTBHEM ME-
NMOPATHEBHBIX MEPOTIPUATIA, JiNA aTwx ueneid asTopoM palpaboTaHa MeTofnka
PacNETa BOAHD-CONEBOTO PENMMA.

MeTonuka pacueTta s0AHO-CONEBOTO PEXMMA B apWOMOA 3CHE npeanonaraet
YCNOBWA, MPM KOTOPLIX TRYHTOBLIE BOAbI HAXOAATCR Ha Takod rnybune, YTo opo-
CHTENbHAA BOAA DPW NORMBAX HENOCPEACTEEHHO BI3VMORBHCTRYET C KanWNNApHOHA
KAMMON W B PE3YNLTATE HAPYLIEHWA PARHOBECMR NMPOVCKORWT «KAMMANAPHGIA
cOpoc, senyLmi K cs0e0bpasHOW NPOMbIBKE NOMB W NOALEMY TPYHTOSEIX 804,
Coa0aeTca NPOMbIBHOR PEXWUM OPOWEHHUA, BELYWMA K NOBBILIEHWIO OPAGHTENBHOA
HORMBI 11 NONOAHEHKMIO FPYHTOBbIX BOA.

B nepuog mexay NONMBaMW 3anack BAArKM @ CROS OT NOBEPXHOCTH 3eMaw 10
rNYBUHL) 3AN0XEHNA APEHAXA PACKOAYIOTCA HA TRAHCAMPAUMID, GM3IUHECKOS MC-
napeHne u ApeHaxHsin cTox. Noatomy pont ApeHaxa ANA CoBEPLIEHHDIX FMARO-
MEAMOPATHBHLIX CUCTEM CBOAWTCA N K OTBOLY Boa, obecneuvsanwmx noa-
[EPKARWE HOPMATEHOA CONeRON GBCTaHOBKY. Hannuue COCReAOTAYeHHbIX NOTepL
W3 OpOCMTENBLHDRA CETH NPUBDAUT K JAONOAHMTENBHOMY TMTAHMIG rPYHTOBLIX BOf
W, CNeAsRaTeNbHO, K HEONPABAAHHO BHICOKOR Harpylke Ha ApeHax. [pu nognn-
ThiSaHAW FPYHTOBLIX B0/ MHUHEPANM30BAHHLIMW HANOPHEIMKA BOLAMM BO3HHKAET He-
oOx0AMMOCTL B WX O0TBOAE. B paae cny4aes 3HauNTENbHOE ONPECHEHWE rPYHTORLIX
BOA OKA3LIEAETCHA HEEDIMOXHBIM M BOIHUKAET HeohXoauMOCTL B yeenvieHm J0p
{Apepravos, 1965; Pexc, 1971 v op. ).

WamMeHaHWe 3anacos Bnarn, M, B TEYeHWe BpemeHn Al B pe3yReTaTe CyMMap-
HOFQ MCNAPEHUA YCTaHarmeaoT no popmyne C, M. ABEpEAHOEA, KOTOPYIC ONA YC-
noewid CpegHeid A3uv MOXHO NPEACTABWTE B CReayiowem Brhae.

A Ou=AH+ T = At EKolV — (Hnp — H(r}g Mol (3.15)

roe Af — wHTepean epemenn(At = 1cyT); Eo — nonapremocts, m/eyr; Kp — Kko-

PP ULHEHT XAPAKTEPMCTHKM PACTEHWR; H(f) — NONOMeHWe YPOBHA MPYHTORLIX BOA

8 MEXODEHLE B MOMEHT apemeny [ 0T Hauana Wx cpaboTkw nocne Nonvea, M;

Hyp — xpyTrueckan rnyBuma, HAYMHAS C KOTOPOA WCNApeHwe OTCYTCTeyeT, M.
HWcnapremocTo £ ycTavaenweawt no ¢opmyne H.H.Meanosa:

E, = 0,0018 (25 + %)% (100 - o), {3.16)
roe to — CpeaHeMecsyHan TEmneparypa eosayxa, °C; d — CpeHEMESCA4HAR OT-
HOCUTENBHAA BAAXHOCTE EOIAyXa, % (NOKAZaTent, KOGBEHHD YHUTLIBAIOILMA W
anusHue BeTpa)l. .

WameHenme aanacoe Brarkw G002 8 pesyastare CHAKEHWS YPOBHA TPYHTOBRGIX
sop, M, Bynmer
A0z = [Ho - H(H)E {3.17)
rae Hy — MaKCHMANLHLIM HANOP B MEXANEHBE NOCNE 1I0MBA, M; & — xozhduumenT
BOACOTAAYM FPYHTOB; [ — BPEMSA OT HAYANA CHYKEHWA YPOBHA FOYHTOBLIX BOA, CYT.
ObLLes UIMEHEHNE 3aNaCOB BAATA B CNOE BLILLE MNGCKOCTY SAN0KEHWA ApeHaNa
COCTaBWT:
n=1t/4t y it 2
A0 = [Ho - H(t)]é + Ehh Eoi Kp (1 - Jp_ﬁw_(_l) .
i=1 w (3.18)
CHAXEHWE YPOBHA rPYHTOBbLIX BOA B OAHOPOAHOM CROE 3a CYET AeRCTBMA Ape-
Haxa B CNyyae GeaHaropHoi GUALTPAUMKM ONPENENABTCA ND 3apncmocTy C. 4.
ABEPLAHORA, JANMCAHHOW ANA MEXOPEHER:
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h = &
8 o~ (21 + N2’
Aty =n - S (1 - Ho) 3y ———5—
a nso 1+ 1 (3.19)
raet = t/5y = B2 Esfc¢‘}=fw"): =2 53:4,+rc3m"): @p = 0,737cp 192 Top/ d:

Ky— woadpduuvent GpunsTpaunn, M/cyT; Tep— rySuna oT APEHEI AC BOROYNOPA, M
(Tep = T + Q,5Hp); B — MEXAPEHHOE PACCTORHWE, W; T — MIPOACAKUTENbHOCTD
cTabuamaaumm, M/cyT;, @y — GUABTPALMOHHOE CONPOTHENEHWE NHHUN AREHAXA.

NpY HANMYKMK HANOPHOMO NIATAHWA UNWA B CAYYMAE CROMCTOA Tamum H(f) onpeaensoT
no GopMY/Iam, OTPAXKAILLMM 3TH YCNOEMA. MPHHLMN PACYETA NPK 3TOM OCTAETCA TOT
xe (ApepnaHos, 1956, 1959; Onehnnk, Hocukoeckwid, 1970; Oneitnuk, 1978).

Pexum BAGKHOCTH KOPHEODUTAaEMOro CNRoA 0OYCNOBAMBAGTCR BOAONOLAYSH M
NONQKEHWEM YROBHA IDYHTOELIX BOA. MoNMBLEI HEOOX0AMMO Ha3HaYaTh TOrHA, KOr-
03 BRAXHOCTL 8 KOPHEODMTAEMOM Cnoe CHUaWTca ao JWue. KonuuecTteo eognl
(HeTTo}, Heobxoanmoe ANA NONKEA, ONPEAENNETCH KAK PAIHMLA MEXAY HAUMEHL-
LA RNaroamMeocTaig Wyp:

3/2
L ) B R

H2 {3.20}
W 3anacamm anarn nepen nonmeom (0,75 Wig)
WAL o 3/2
= Wty [y _ - W -
0 = Him + Tk |1 {1 u ] } * 0.T5Whaitas — %1 = H), 1y o

a no 3aencumacT C.P. Asepranosa (1956)
Wya 2 i
1- [ Wi] }/B !

nen oo o7y

Y2 = He

Wi

roef =1 - (Wa/ M)z; Hy — MIKCMMANBHARA BMCOTA KAMWANAPHOTO NOAHATHA, M;
Wo — snaroemeoctb (no fleGeaesy); Wi — nonHas anarcemkocTs (¢ yueTom 3a-
WEeMNEHHOro Boaayxa); Whe — HAMMEHBLUAS BAAr0emMKOCTL; ¥z — abicoTa YpoB-
HA, cooTeeTcTRYKWErD Whg, OT YPOBHA MPYHTOBLIX BOA, M; ¥ — BRICOTA AD YPOB-
HA 0,75Wua, Hanpumep, npn 4 = 0,75 OT NONoXEeHWA YPOBHA IPYHTOBLIX BOR,
M, Hi, H2 — HaNOp B MEXAPSHLE NPY GOOTBETCTBYIOLLMX BAAXKHOCTAX, M.

MonnBbl YMEPEHHEIMIA HOPMAMK, PACCHWTAHHLIE HA YBNAXHEHWE NOYBLl A0 FAy-
Grnn 0,6...1 m, obecneunsaroT BONEE PABHOMEPHYHO BAAXHOCTb BEPXHWUX MOpW-
A0HTOB AKTMBHOIO CNOR (Ax), 470 GNArONPUATHO CKA3LIBAETCR HA POCTE PaCTeHWi
N VX YPOXAWHOCTW, TaK KaK CNOCOOCTBYET PajgvTHID KOPHEEOM CMCTEMBI B Na-
xOTHBIX, Gonee NnonopoaHbix cnosx novaol {LaGawos, Asepeamos, 1973; Ahpa-
pos, 1977, Annatbes, Octanunk, 1971; Byaaroeckwia, 1964; TanammM, 1971, 1973;
lFanamun, MunioTua, Cunmiag, 1978; Tonsenko, 1976; MopGaveea, 1976; KoWcraH-
TvHOB, 1968; Hoeuxoma, 1873 1975).

NpepsapnTensHan rayGmHa ApeHaxa HA3HA4YaeTCA C YMETOM TOro, Yrober ka-
NUANAPHAR KaWMa ¢ OPOWHATON BraxHOCTY O, 7SWHE He BXOAMNA B AKTVBHLHA CROW
nousbl, Torpa

Hopp = Ak + 1 + Hi (3.22)

Hanop 8 MexapeHbe Ai = Hp ONPeAenaeTCn HA OCHOBE TEXHUKO-3KOHOMMYE-
CKOrO Pac4eTa K YCNOBMAM 0DEcneqenns OTBOoAa CPeAHEroQoBOM HArpy3ku
(Cr.n) NpM yoTaHOBMBLUEACA GMALTRAWMN,
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YMEHsWEeHWe AX NPHBOAHT K BONee mHTEeHCUBHOMY WCHAPEHMIO BRArkM K3 Ka-
MUANAPHOW Kalmbt, 4TO BNedeT 3a cobom HakonneHue B Held conel, B 3TomM cnyqae
HeoDXD4MM aHANM3 CONEB0ro PEXUMa NPW NPUHATbIX YCAOBUAX,

PacueT BOAHOrO PEXMMA W NAPAMETPOA APEHAXA MPEANaracM BhINOAHATL B
CNEQYIOWEM TIOPARAKE. AHANM3 NPUPOAHO-XOARACTBEHHBIX, KAUMATHYECKMX, reo-
Noro-rmapoorM4ECKMX YCNOBUA, CeBooGopoToR (G HaGopOM KYNLTYR K DEXUMOB
OPOLUEHIA) U COCTABNEHWE Tabnuiubi cTaTeik BOAHOIro Bananca No OTAENbHLIM Ne-
proaaM; onpegencHne o6wero MHGMNbTPAUWOHHOMD NMTAHKA OpeHaxa (Ou.n) o
YPABHEHWIC

Oun=0pn - (M +To) + D + A1 £ P,
MOGNE YErg PacCHUTHIBAOT CPEOHErCAOBYI0 HAFPY3KY H3 APEHAX W 33 Berevauu-
OHHbIA Nepwog.

NpegeapruTensHYK) rny8uHy 3an0XeHNA APeHaXa HadWawawT no ¢opmyne
[3.22}), yynToiBag, NTO NPU NonWBax HeoBAOAMMO YBAAXHEHWE AKTWBHOrO CNOA
noyebl. Mpy PUKCMPOBAHHOM 3HANEHMK Hgn W Alp YCTaHaBRNMBAKT {8 NepeoM NPK-
GAMMEHUU) MEXODEHHBIE PACCTOAHWA. 3ATEM NO AAHHLIM O 3ariacax BAArK Ha
Hauano ceea (O, v aTmocdepHbiXx acaakax A HAxoOsT npenenbHoe KONWMECTBO
oAbl (h, BhIWE XOTOPOra ee PACXOAOBAHWE HEOOMYCTUMO BBWAY MEpPecbixaHns
BEPAHVX NOYBEHHBIX ropu3oHToB: ACh = Oy — Oy + A. PacxoaoBaHue Bnarm B
3TOT NEPUO MAET HA CYMMAPHOR MCRAPEHWME W HA [PEHAXHLIA CTOK B TOM ChyYae,
€CNK 2CTh HANOP B MEXAREHBLE.

Mo thopmyne (3.18) HAXOAAT BPEMA, 4EPE3 KOTOPCE HEOGXOAUMO HAJHAMITH
nepecid norve. Hopmy nonuea onpegensior no gopmyne 40 = 02 — Oh. Npn
MPOMBLIEHDN peXuUMe 0H Gonblie yKA3aHHOW NAOWAAN W OAMBHYIO HOPMY Onpe-
DERAIOT W3 ypaeHeHuws: JqOn = O2 — O + 40p. No aton xe dopmyne, ecnn
BERCTU B HEE HeODXOAVMMBIE AAHHLIE NO WCNAPABMOCTH W OCAJAKAM 33 DACHETHBIA
nepb;op,, onpegensioT speMa ovepegHoro noawaa (Pexc, 1975; Pekc, Knpeiuesa,
1977).

Cnegylownia 37Tan DACYETd BKNIOYMACT ONPEASNEHWE PEXWME BNAKHOCTH B MEN-
MOAWBHOR NEQRMOA C YHETOM NOASKAAHDLIX 3HAYEHWA MCNAPAEMOCTH W ocaaxos. B
ATOM CAy4ae, KOrAa OCAaKoB HefOoCTaTOMHO IS CO3AaHUA HeoGXOAVMOR BhaX-
HOCTU MOMBBI BO BPEMA CEBA, HAZHAYAKDT B1Aro3apafkoBsil nonua. Ero Hopmy
anpegentoT no aasuckmocTr JCin = Oz — Ow. CpoK BAAr03apaaKoROro nonvea
yCTAHABAMBAIOT C TAKUM PACHETOM, 4TODLI BNAXHOCTL HA BPEMSA CeBa COCTaBNRAa
0,8Whs.

MNpw pacdeTe Harpyaku Ha gpexax (B Aepeom Apubinxenws) Gepyt cpeaHe-
MHOTONBTHWE 3HAMEHUA CYMMAPHOIO McnapeHus v ocankos. MNpu pacyeTte pexuma
BRAXHOCTK uenecoobpasHo npuHuMate gaktudeckud 30. . . 50-neTHnia paa, exuo-
yalowui roa 5%-Hoi 06ecNeYeHHOCTY N0 gedHunTy BOAHOro GanaHca.

KonuwuecTso oAbl (4Op)}, Hecbxooumoe Ans NOAASPXKAHWs CONEBOTO DEXUMA,
ONPEAENSAINT W3 AHANA3A 3MI0P JACONEHUA NP PACURTE CONEBOTO PEXMMA -ANs
CAOS, HAXCASIWErocA BLIUE NNOCKOCTU JANOXKEHWR ApeHaxa. [na onucaHua co-
NEROFO PEXUMA VCNONBIYIOT CAEAYIILYIO GOPMYny:

K —1
€ = Cn + 0,5[(Co - C) Faza) + ¥ (G +1 ~ C) Flag + )]
i=0 (3.23)
3necs Flaz) = erictaz ) + |erfelaz® ) - «l»aierf\::(aw,+ )} exp(das);
a - VT a5 =1+ T 00 = msveE ho = Gz =x/ V8 V =10 Man,
rae K — KOAMNECTBO TOPMAOHTOB OTOOpa Npob NOYBOTPYHTOB; j — HOMED ropu-
3oHTa otBopa npaf; Cf — copepxanve COnell B j-M ropuacHTe, r/n (%), A —
paceTosHWe OT AHEEHOW NOBEPXHOCTY AC j-TC FOPM3oHTa, M; Cn — MUHepanmaa-
LWA NCAABAEMONR HA NPOMBIBKY (WAW Ha nomMe) soasl, r/n (%); © — copepxanve

CONEA B CNROE TIONBOrPYHTA Ha MOMEHT Bpemenn I, r/n (%); D% — napamerp,
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xa&paurepnayoomuﬁ nepeHce coneit (K03dEPUUUEHT KOHBREKTMEHOW auddy3um),
MT/CYT; { — NMPOAOMKMTENLHOCTE OBWXKEHWA BOALI NG NOPOBOMY NPOCTPAHCTRY,
CYT: Maa — AKTUBHAR MOPUCTOCTh; Vo — CKOPOCTL MABTRAUMKW, M/CYT.

Ecnv CywiecTByET HECKQABKD BAPMAHTOR PEXMMA OPOLLEHMRA, TO NPW pacuyeTe
CONEBOro pPeXMMA BHaNane COCTABAAIDT Tabnuuy pacxogHbix CTaTei BoaHOro Ba-
RAHCA QMR PRAMMNHBIX NERWDOOE rofa. B Hel NpMBOAAT BaHHwie 06 ofbeme no-
OABAEMOW BOAb, OCAAKAX, CYMM3pPHOM WUCNAPEHWK, CKOPOCTW ABWXKEHVA BAarM
B 30HE A3PAUNK, MUHEPANWMIALMK OPOCHTENBHOA BOALI U KOIGHPMLIMEHTAX KOH-
BEKTUBHON AMdPYIMK N0 KaXAOMY UA NEPUONOE — OCEHHEMY, 3UMHEMY, BECeH-
HEMY M BETETALWOHHOMY.

CkOpOCTE ABMMEHWA BOAbI IO NOPOECMY NPOCTPAHCTRY YCTaHABAMBAICT NO Hop-
myne V¥ = £, /10 000 tm, rae G = OPs + A — Hc, (M — cyMMmapuoe wcna-
perve). MuHepanu3aumio OpOCUTENbHbIX BOG C Y4eTOM OCALKOB M WMCNAPEHNA
{0COGEHHO NpK AOKOEBAHWI) ONPERENRIOT MO 3ABUCHMOCTI:
Cn = (% Opn+% A)/(Opn + A — M), rae M — wcnapewne BO BPEMA NONMBA.

3a HauanbHoe (McxopoHoe) pacnpefnensHue coned no raybuHe NpUHUMaT 3a-
CONEHME, YCTAHOBMBLUEECA K OKOHYAHMIO NPOMBIBKA MK CYLIECTBOBAAWIEE paHEe
Ha CNABO33CONBHHBIX MPYHTAaX. 3aTeM, 3HAaA MCXOOHOE 3acCONeHKe, CKOPOCTbh ABW-
HEHWA BOABI NO NOPOBOMY NPOCTRAHCTBY +V, BpeMs f, MUHEPANWIALAKD NOAUBHBIX
BOR Cn {QNR BOCXOOSLUErO NOTOKA €€ NPWHWMAKDT PABHOR HYMIO) 1t KOadprLmMeHT
KOHBEKTHBHON Auddyanw O+, MOXHC NOCTPOWTL ANKPY NepepacnpelengHMa co-
NeR B MOYBOTPYHTOROM TOAWE Ha KOHEW TOrQ MM MHOTO NEPMOAA rogd MAU Ha
HaYano cneayluwero,

Bapuupys 4MCNO BErETAUWOHHBIX W BAAr03apRaK0BLIX NONMEOB, A TAKXE NONW-
BHBIE HOPMbi M CPOKIA NOAAYA BOALI, MOXHO OLIEHMTL LENecoobpa3HocTe BubpaH-
HOFO PEXVMA OROLEHWR MNW HEOOX0AUMOCTE 8ro MIMEHEeHWA C YYeTOM XapakTepa
CONEROro PexnuMa. IT0 nosneveT 3a coGoil W M3MEHEHNE NapameTpoB Apenaxa,
KOTOpbie 6biny B8bIOPAHEI NOCAE YCTAHOBASHWA ODWER HATPYIKKM Ha OPEeHaX npu
DHKCHPOBAHHBLIX JHAYEHWAX Mpp M Mo B NepBOM NPUONMXEeHUA.

JnR OLEHKU HOBBIX NAPAMETPOB APEHAXA HEOOXOAWMO BLINGIHWTE MNOBTORHLIE
PACHETLI B0AHO-CONMEROTD PEXUMA. [IPM PACHETE ONTUMANLHLIX NAJAMETPOR r-
pomennopa'mauoﬁ CUCTEMLI NPOrHo3 BOAHO-CONEEBCND PEXHMMA BbLINONHAKT GNA
PasAVYHbIX MMYyGWH NOAAEPKAHWA MPYHTOHBIX BOA HZ MACGHER.

TRABA 4. Onpepenerue napamerpoe FMC
€ yvyeToM BOOHO-COAEBOr0o pPeXHMMa
Ha OCHOBE TEXHUKO-3IHOHOMHMYECKMX pactleron*

MCxoaHbIM MaTEpManam SBANMGE W3bICKAHWA W NPOSKTHBIE peuwlenun ana T30,
BLINOAHEHHLIE WHCTUTYTOM «KapakymrinpoBoaxe3d» Ha Xay3XaHCKOM Maccwvee
TCCP. flnowanbs maccvpa 171,2 Thic.ra, W3 WHX Oopowaeman (HETTO) Ha nepc-
nektuey coctasnneT 114,1 Toic. ra. BepxnaAs 10-meTpoBsan TOAWA NOYBOFPYHTOB
NpeacTaaneHa NAaYKoA NepecnaMBalOWMXCA CYNBCEN, CYrAMHKOB 1N TAnk. Pacuer-
Hole PUNLTPALUOHHBIE CXEMbl AR PAIANYHLIX TEHETUHECKWX KOMTASKCOB, BbiLEe-
AEHHBIX Ha KapTe (No AaHHbIM «Kapakymrunposoaxo3as), NPUBEAEHLI HA PUCYHKE
4.1. Koadxpuument duabTpaumM 3ToM TOAWM WamewseTca B npepenax 0,1...0,5
M/cyT, Huxe, B mHTeprane rayGuvd 10. .. 100 m, oH paeen 1...2 m/cyT. [pyHToBkie
BOALI A0 HAMANA OPOLIeHMA 3anerany Ha rnybude 10...15 m, a nocne 1976 r. B
CEA3W C OPOLUEHWEM WX YPOBEHL NOAHAAGA A0 rnybuHbl 1...3 M. MuHepanuaauva
rPYHTOBRIX BOA HA OPOWAEMbIX 3eMAAX CocTasnset 10...25 r/n, noj kpynHoiMu
kaHanamv — 1...10 r/n; N6 xMMUYECKOMY COGTaBy FPYHTOBLIE BOALI XNOPUAHO-
CYNbDATHO-HATPMEBLIE, B CEEEPHOW YaCTH — XNOPMAHO-HAaTPWEBbIE,

* Bomionvenn cogamecmus ¢ JB . Kupeteaod.
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Pug. 4.1, CXeMd TWAPOrEONOTMHCCKONG PARMHPOBARKE XAYIXUHCKOID MALCHBA

OGHOBHOM 3eMENEHLIA $HOHEL MACCHBA COCTABAMOT TakbIPOBUAHEIE NOYBL (B5%!
W NYCThIMHO-NyroBsie {47%); ocTanbHyle rnowans (18%) 3aHumawT ByrpucTnie
W rpAacesie Necki. 10 MEXAHWIECKOMY COCTaBy NOYBLI TXENLIE Y CRefHKe. Mo
CTEMEHM 33CONEHMA CHW QEeNaATCA Ha HE3ACONEHHLIE W Gnabo3aconeqHwe (25,2%]),
cpepHedacongnHbie (19%), cANbHO3ACONEHHLIE {19,2%); no TNy 33aCONEHWA -
r;a cynbdraTHIiA {4,7%), xnopupHo-CynedaTHmi (26,4%), CYNbhATHO- KNOPUAHER
21,3%).

KaadpuumreHT KOHBRKTMBHOW Hnddyamm J° ana npeobnafaoiing nove mac-
CMEA OnpeaeneH MeToaom nogbopa no OAHONApaMBTRNYECKOW Moaenn Ha JBM
«MWHCK-32» Ha OCHOBE MCNONb30BAHWA JaHHbIX NPOMBLIBOK MOHOAMTOB NOYBOIRYHTa
W ASNAHOMHLIX NPOMLIGOK B none. JNA TakbIPOBUAHLIX, TAXKENLIX M0 MEXaHM4e-
ckomy cocTasy nous D+ = 0,03 mZ/GyT (NPY HUCXDARWEM Toke BOABI}, ANA nec-
YAHO-NYCTuiMHbD nerknx - 0,1...0,3 m /CyT, ANnA NYroBo-TakbiDOBAOHGBIX CYFaM-
HucTbix — C,1 szcyT.
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KUCnona3nBaHe 3aCONEHHLIX NOYB MOXET BbITe pEKOMEHA0BAHO NOGNE NpoBe-
AGHUA MENMOPATHEHLIX MEPOMNOUATHIA. PEKOHCTPYKUWHA DPCCUTENEHOW CETH, CTRO-
WTENLCTEA KOMNEKTOPHG- APEHAXHONW COTH, NAAHMPOBKM, KAMWTaNbHLIX NPOMBIROK.

OBGCHOBAHWE THNA M KOHCTPYKUMA APEHAXA BbINONHEHD B NPOEKTE HA OCHOBE re-
OGUNLTRAUWOHHON CxemaTnaaumn. B T30 soiaeneHbl nnowaay, Ha KOTOP.IX 3anpo-
eKTVPOBAH BEPTHKANLHLIA {14% NouaAW MACCWUBEA): BAKYYMMPOBAMMLIA (7,7%) 1
rOprAOHTaNbHLIA ApeHax (78, 5%). Takum 0bpa3om, HavBoneiLee pacNPOCTPaHEHNE
NONY4MA FOPU3OHTANbHBIA APEHAX, Ero rrybuHa nprHaTa 3,5 m, Noxaaa U3 yeneeuit
NOAAEPKAH®A YPOBHA rRYHTOBRLIX BOA, HA rayGuue 2,5 M. MexapenHoe pacCTosHue
ANA OTAENbHLIX BhIAENEHHLIX KOMNNEKCOR NO NPoekTY cocTaenaeT 100. . . 200 m.

YexHVKO- 3KOHOMUWYECKUMMW PACYETaMK NAapameTpsl roPU3DHTANBHOM APeHaxa
B NPOSKTE HE 0GOCHOBAHDI. BEINOAHWM pAcYET ONTUMAaNEHE NAPAMETROB ApeHaa
no NPegnoXeHHod eoiue (cMm. rpasy 2) meToamke. C 370 LEnk0 onpegenvm
HArpy3Ky Ha PEHaX NO yPABHEHMIO BOAHOrO Bananca ANA KyALTYRBI XAOMYaTHIKA
W mouepHsl (Tabn, 4.1, 4.2). MakcumanoHas CPEAHerooean Harpyska Ha apeHax
Mg coctasuna C,0013 m/cyT, a B mereTauvonHei@ nepwos — 0,0012 m/cyT.

4.1, Pacuer rogHoro Gananca na nepexogusin (I{) nepmon oceoenns
Xay3xaMCKQro Maccuea
[IV ruopomoaynbHeid paiion -- 51%, V rugpomoaynsHoifi panod — 49%), npu
Kng = 0,78 w K3W = 0,8 COOTHOILIEHHE kynbTyp Ha 1 ra (6pytT1o), %: xnonok
— 60,8, mouepHa — 3,2, nposre — 8 m*/ra]

Noxasarenu Mecsup Ecero
02 |03 [04 05 | 06 07 [08 | 00110 | 11 12

Qbuiaa moponopava - | 704|494 ;223 | 1B |1375 1675 |1750 | 726 | 205 | 512 | 469 | 9051
To xe, npn KNG = 0,87 w
K =08 —_| 698 | 430 | 228 | 638 {1367 {1970 [1732 | 626 | 197 | 476 | 392 | 8674
Ocafikmn S0 FTP0 [ 270 |220 (330 | 40 | 20 F 10 | 10 | 70 | 100 120 | 131C
MNBTPSUNA M3 KSHANOB 60 | 54 160 [ 57 | 60 | 57 | 60 | 80 ) 67 | 6O | &7 | 60 | 7O2
Qbuiee ucrapeHua W TpaHc-
NUpayxa 220 1320 | 556 | 571 | 772 | 1115 1454 [1435] 875 | 451 | 245 | 183 | 8197
To xe, npw KN =0,8Tn
K31 = 0,8 230 [ 337 | 568 | 19 | 831 | 1151 [ 1469|1494} 91 | 451 | 236 | 184 | 8490
NenanHaMke TPYHToRLIN RO, (BOB | —~ 268 | — | 136 | 357 | 501 | 385 ) — — | 424 | 466 | 34z
To we, npw KNQ =0,87 n
K3 =0, 8 - 805|192 ] - 313 (9811308 | — | — | 397 388 | 2684

4.2.Boaupiti GanaHC KYNLTYPhI XAONYaATHKWKE NO NEPHOAAM
{oBnacTe &, KNA, = 0,87)

1epnog Mgpo- CTaTha BOHOCO Hananca
MONYAL- Ocgaen | Opoci- bumTpa- | duneTpa- | Cymmap- [LHlarpyska va npe-
HbIR Ge. TENBHAT uMd h3 Whd #3 | HOE Hema- o Mip
panon |yt s | wopma Op, | Mescosai- | BnyTprxo- pruue M3ra | ey
w2 /ra cTRerbblx | 3nificteen- | (H + Tp),
kakanop | ubix kana- | m7fra
@, M7 fra] noe Da.
n3fra
Xranuarrux
Fop, W 1560 0100 02 1505 9860 4051 |0,001
v 1600 9800 702 1470 9860 3612 0,001
Beretauuorned s 160 7500 294 n2s Hrd 1905 |0,0012
{153 cy1) v 160 7000 204 1050 7i7e | 1330 0,0009
A ouepra
fep v 1500 12850 702 1928 12130 4850 10, 013
V] 1500 12000 102 1800 12130 3872 _|0,0010
BareTaunaHHbIA v 520 9950 294 1495 9925 2334 [0, DOTY
{210 cyr} v 520 9300 294 1395 9925 | 1584 |0,0008
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B nepeom NpUGAUkeHUN 1nA RacueTa NApaMeTpoe OPEHLKA HAMW NDAHATO WH-
$UNLTPALMOHHDE NMTAHWE B pasmepe O, D013 M/CyT, a B BEreTauMOoHHLIA NEpUoa —
00,0012 m/cyT.

B nepsom npubanxeHwa ans pacuyeta NapametpoR APEHANA HAMU NPUHATO WH-
PMILTDAUMOHHDE NUTAHKE B pagmepe 0,0013 M/ /cyr (0,11 n/c.ra). No dopmynam
YCTAaHOBMBLLEOCH PEXKUMA ONA NPEOCTABNEHHLIX (PUALTRAUMOHHLIX GXEM B NEPEQM
NPUBAKKEHAN BLINOTHUM pPacyeT MEXGPEeHHBIX PAaceTosHWA. MpKu 37oMm raybuuy
3aNOXKEHUA OPEHAXA npmMmem pasHoi 3,5 m, Hanop e MexgpeHse — 1,0 m. Ma-
PAMETDH APEHAXA, PACCYWTAHHbIE nO dopmynam B.M.WecTtakosa, C.<. Apepo-
AIHOEA 1 ApPyrvx no nporpamme <MEJPA» (Pexc, Bopucosa, 1977) B nepeom npm-
OArMxeHun, npueepert) 8 TaGndue 4. 3.

4.3. NapameTpbl ApeHaXa, PacCUHTaHHbBIE MO Nporpamme MEJPA

WHApgKe Ha MexapeHHoe paccToaHHe, M ]
KapTe pano- | npukaToe no T30 paccUHMTakHDE PacCcu TaHHOe
HWPOBAHUA (Hq = 0,0(13) e obpactun & ans oénacin 8
— {(Hy = 0,0013) {My = 0,0016)
a’ 100 230 135
i a 150 120 100
] B, 8" 200 = 335 ... 440

1. Mpn 3agaHHbix NApaMaTpax APEeHaXa BBINONHEH MPOTHCY YPOBHA IPYHTOBBIX
BOA M BOAHOIO PEXMMI 30HbLI 23PaLWH ANA NPOEKTHOIO pexurma opowenna, Cyug-
HOCTE pacdera 3akmouaeTtcs e cnegywoulem. Npy NonMsay 0poCUTENLHAS BOAA
HENOCPEACTBeHHO B3aMMOJSUCTEYET ¢ KaNWAPHOW KAKMOW M BbILIBAET MIHO-
BEHHDIA NOJLEM YPOBHR MPYHTOBLIX BGL4. B nepuog maxay NoAMEamud 3anacol gRa-
v 8 CNOEe OT NOBEPXHOCTHA 38MNM A0 TNYOUHBI 3aN0XEHWA ADEH RACXOAYRTCH HA
TPAHCNMPALMKD, MCNAPEHWE WM ANEHAXHLIA CTOK, CHMXKEHME YPOBHSA MPYHTOBLIX BOL
B pesynbrale AEACTBMA fpeHaxa E cnyuas $23HanopHoil dwinsTpauun Ana of-
HOPOOHOR GUALTRALUOHHOR CXEMB! MOXHO ONPEAENTs No ¢opmyne {3.19). Pac-
HYeThl HEYGTAHCOBMBLUENOCA pexiva Osinv BEINDNHERL! NO nporpamMme VRIGA (Pexc,
Knpenuseea, 1975}, Kax nokaszann pacyeTbl, NPU NPOBKTHOM DEXMME OPOLISHWA,
npuiAToM B8 T30, ypoBeHe rPYHTOBbIX BOL B NEpUGH BereTauni He NoAHWUMETCH
Boie 2,5 M OT NOBERXHOCT 3€MAW 1 NapameTpsl apeHaxa obecnevar Heobxo-
AMMYI0 CKOPOCTE CpaboTKW TPYHTOBBIX BOA,.

2. [Danee gna 0GOCHOBAHWMA NMAPAMETPOR UAPOMEAMOPATHBHOW CHNCTEMbE C
Uenbio 0DECNEYEHUA HECBXOAMMOrD COMGBOTY PEXMMA NOMBOrPYHTOB 30HbE aspa-
UMK ObIA BBINCRHEH MPOFHO3 CONBEOMQ PEXUMA M ONPEAENEHA A0MONHUTENBHAR
HarPy3Ka Ha APeHax B peayNuTaTe NPOMLIBHORO PEXHMA Opowenna. B pacyetos
npKr MCxOOHOW TWOOKOCOACHYZKOBOK 2MIOpe 3acONeHWA CONEMEePEHOGA No NPG-
rpawmme SALT 1 {Pekc, Bapanona, 1974) Guinv ncnonb3aoBaHbl PE3YRLTATH DacYeTa
BOOHOIO PEXHUMA B BALE CTaTeR BOAHOrC DanaHdca no nepuoaam And XAOMHATHWKA
n niouepre (Tatn. 4.4 ). Mpordo3 BbINOAHEH HA NEpMOA poTauuk {6 NeT opoiuani
xnon4aTHuk, 3 roga - nuepry). PacueTel nokasanu, 410 ans ofiecneveHrs on-
TUMANBHOTO COMERON0 PEXMMA HEeOOXOAMMO WAMEHWThH PEXHM OPOLLBHWA, T.€.
EXEFOOHYK BNAar03apaaxoByd NPOMEIBHYIO HODMY yegaunwdTe ¢ 2,1 0o 3,5 Toig.
M7 /ra. Npw atom HOpMBI CIIGOYIOWME: ANA XAONHATHHKE - 12 000.. . 11900 m°/ra,
ana mouepibl - 14 700...14 500 m”/ra, MaKCUMANEHAA OPAMHATA [MAROMAAYIRA
Ha nepexonHelid nepuog coctasut 0,95 n/c, Harpy3aka Ha APEHaX YBEeMMYWTCA
Ao 0,0021 m/cyr (Tabn. 4.5).

[na yCTaHOBMBLUSIDGA pEXUMA TReGyeTcn CKOPPeKTHPOBATL No QOpMynam napa-
METPE APEHAKA C YHETOM YBENWMMBLLISIWCA HAr PY3XK H NOGBTOPHTL BECH PACHET C yye-
TOM HOBOTG PEXUMaA OpOWEHWA, [pK HOabIX NapaMeTpax APeHaXA M HOBOM peXxnMe
OPOLLIEHNA CONEBO0N PEXUM CNOXUTCA CREAYOLWMM 05Pa3oM: NpKk NonnBax GyaeT Ha-
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B0 A2 TECA CHAXEHWE CONEPXaH AR NerkojacTEOPUMEIX GOSN, BNEpHoa MExay non-
WBAMW NPOU3OAART MX HAKOMNEHNE, KOFOPOR, OAHAKD, HE NPEELICHT NOPOra TOKCHY -
HOCTW. HeaHauwMTenkHoe 3acoNeHHE NPOW30HAET OCEHRIO, OAHAKD NPU BNAro3apa-
KOBOM NONMBE, KOTOPLIN 3aNPOEKTUPOBAH 8 MapTe, NOUREI ONPECHATCA. B LENOM B
NoYBorpyHTax ByaeT co3AaBaThes HROBX0,AMMbIH CONEBOIA PEXUM NPV CKOPPEK THPO-~
BAHHOM PEXMME DPOLIEHUA 1 YEENMHEHHOM OTTOKE B LPEHAKE.

4.4, Tabnnua cTaTei eonHoro 6anadca no nepmopam npu YIB = 2,5 M

Mepnog HuTepnan Yne- | lont- | Ocan- | Cyni- | Peayme- | Cropoers | Koag-
BpeMenn (Mo oy-| eaan | KL Oc, [ MapHoe | TApYiO- +V, G-
Tox T | wopma | M7/ra fuenape- | pag 5. MjeyT eHT
N Hae (M | a7/ KOHBCK-
wMoira + Tph THBMOH
SR mighepy-
3G D*
Bnarcaapagrxoawid nonuwe [24.02.,.5.03 10 2700 53 - +2765 |+0 028 0,1
Mepepse 5.03...10.05 | 66 - 640 1Mo -370 }-0.00056 | 0,03
1-i noane 1...13.05 3 1200 - L +1123 }+0, 0374 0,1
Napepsie 14.C5...9.06 25 - 95 794 =700 |-0,0028 0,03
2-% nonue 9...1.06 3 1250 = 128 +1122 [+0,0374 0,1
Nepepair 12...29...06 18 - 0 770 =770 |0, 0042 0,03
3-id nonus 30.06...2.07 3 1250 - 157 +1093 [+0,03584 01
Nepepeis 3..14.07 12 - ] 586 686 [-0,0057 0,03
4-A_nofive 15...17.07 3 1250 - 1h 1079 |+0,0359 0,1
| Nepe pras 18. . .26.07 9 - g 514 514 |-0, 0047 0,03
5-R_nonme 27...29.07 3 12680 - m 1073 |+0,036 0.1
| Nepepuie 30.07...9.08| 12 - 4] 729 729 |-0,0066 .08
€-6 nonmue 10...12.08 8 -1200 — 200 1000 [+0,034 G,
Nepepuis 13...22.08 | [4] - (4] 683 583 |-0,0068 .03
T-Wnonus 23...25.08 3 1200 = 200 1000 |+0,034 Q.01
QopHHe-auMHWA Nonve  [26.08...31.11 | 129 - az0 2464 2144 |-0,0016 0,08
3umHe-secensnis nonma 11.01...24.02 56 — 390 660 270 |-0,00048 | 0 03

4.5, Boaneii 6anaHc nNo Neproaam ANA KYALTYP XAONHMATHUKA M NIOUEDHBI
(oGnacTe 8, KNG = 0,78)

flepana tapo- CraTi B0aHMY Daganivy, Mij'l'ﬂ Harpyaka Ma npe-
MY TE- HK Hep
“E’m O ‘ Op B I by H s Ip I\["_.‘C)’T cleyT
paiion b
N siciox
Ton 1] 1600 12000 02 o3 $860 6135 0. 0017
v 1500 naon T02 1778 5860 5020 |0.006
BereTauMoMHLIA |\ 160 B&600 204 1285 77 65 [0, 0021
{152 cy1) v 160 8260 294 1225 Hia 2705 [0, 0017
Awiepna
fonm ] 1500 14700 10 1 213¢ 6968 |0.0019
v 1500 14500 702 12130 €739 |0,0018
BareTauwoHHuid [\ 520 1400 204 9925 3692 10, 004
{219 cyn) v 520 10900 | 294 9926 | 3417 |0,0016

3. Nepex0AaT K BERINOAHEHNIO TEXHHKO-IKOHOMHMMECKUX DACYETOR G LISALIO ONTU-
MM3ALKKW NAPAMETHOR FUARCMENMODATHBHON CHCTeMbl {cm. rn. 3). CacTaenaoT mar-
PMLY NNAHMPOBAHWMA WMWTALMOHHBIX PacyeTon. 3a DCHORMOW YPOBEHb NPUHHUMAIOT
NPoeKTHOE peleHde (Aap = 3,5 M,, Mo = 1,0 m; & = 0,15M, Tos = C,15m).

BuiGuparoT Takoi MHTEpBaN BAPLUROBAHWA, YTOGLI HWXHMWA 11 BEPXHUA YPOBHH
HAXQOAWANCE B NPEASAAX 3a0aHHBIX OrpaHMHeHnA.
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MNpUMEM MHTEREAN BAPLUPOBAHWA AO FNYGUHEI 3anoxenva gpeHaxa 1,0 M, Ha-
nopa & mexgpense — 0,5 m, AnameTp TpyGe — 0,05 m, saceinka — 0,05 m.
Matpuua nnaHWpoEaHua npueegexa e tabnuue 4.6.

4.6. MaTpMLa NNaHNPOBaHNA IKCNEHMMEHRTA NPH HeThiPEX NEPEMEHHBIX, M

Ypowert Fayfana Hanop Muamerp Tonuiaa
BApL PORAH NS IAMOKENHT | B MEKIPEHBLE TPy OHCHIMRR ¥TB
apenasn, MHap HQ v Too

DcHoBHORA . 3,5 10 ¢.15 Q0,15 2,5
Hntepsan papeMposanvn 10 a.5 0,05 0,05 -
BepzHui 4,5 1,5 c?2 0,2 3,0
HuKHUGR 2,5 Q5 0,1 01 2,0
Q) 2.5 Q.5 041 041 2,0
o 4.5 0,6 a1 0.1 4,0
& 2,5 1,5 a.1 0.1 1.0
b .. ..45 1.5 0,1 01 3,0
I o 2,5 0.5 0,2 __&n 2,90
ar ] 4,5 05 0.2 [sh] 4,0
o 1 2.5 1,5_ 0,2 0.1 10
e 4,5 1,5 0,2 Q1 30
e R 2,5 08 0.1 0,2 2,0
ad . _ 4,5 0.5 0.1 0.2 4,0
fid _ 2,5 i.5 0.1 9,2 1.0
utad 4.5 1.5 o1 a,2 3.0
od 2,5 G5 0,2 0,2 2,0
acd . . 4.5 0.5 0,2 0.2 4,0
I el 25 1,5 9,2 0.2 1,0
atvd 4,5 1,5 0,2 0.2 3,0

Mpumeuamne. x1 = a, x2 = b; X3 = &; xa = d - nepemeHdole B Gopmyne (3.3).

PaccMOTpHUM GOGTARNEHWUE TEXHHUKO-3IKOHOMUYECKOr O pAcHETa HAa NprMmepe 0fHd-
O M3 Y4aCTKOB, BLIGENEHHBIX HA KAPTE PAROHWORAHWA, HanprmMep anA a'. IAA Hero
XapaxKTepHa ABYXNAacTOBaA QUALTPALMOHHAR CXEMA CTPOEHUA C Pa3aenadLunm
Gnoem MOWHGETLIO 2,1 M 1 Kg = 0,01 m/cyT (cM. puc. 4.1}. Mo TIO ana atoro
PAHOHA MEX APEHHOE DACCTORHWE NPUHATO paeHaiM 100 m. PacueTol, BLINONHEHHLIE
6e3 yyeTa BQAHO-CONEEOr0 PEXMMA, N0 GOPMYNaM YCTAHOBMBLLEIOCS NEPHOAA, NO-
Ka3anu, YTo AnA AaHHON GKIbTPAUNOHHOR CXEMEI MPW HAr PY3IKE HA APEHAX, PABHOW
0,0013 m/GyT, MexaApEHHOE NACCTOAHWE PABHD 135 M. Bbin BiNOAHEH NDOMHO3 804
HO-CONEBOr( PEXMMA NP NPOEK THOM PEXMME ORALLEHNA.

OPA coapaHva BRaronpusiTHOrO BOAHO-CONEROTD PEXVMA NPW YCAOBWM Nofg-
[EPXAHWA YPOBHA TPYHTOBLIX BOA HA FAYGUHE 2,5 M K DPOCMTENLHOR HOPME Tpe-
fyeTca AQNANHUTENLHOE KORVMECTBO BOfALI B pasmepe B0O m /ra. Mpw aTom Ha-
rpyaka Ha apeHax ysenwsueaetca po 0,0016 M/CYT ¥ MEXAPERHDE PACETORHME
cocragnaet 135 m {cm. 1a6n. 4.3). AHanCrwdHLIEe PACHETH! BoINONHAKT ARA KaX-
[OrQ BapwaHTa.

M aHANW3E BAPMAHTOB BUAHO, YTO COMETAHWE MNYOMHLI 3aNONEHWA DpeHaxa
W Hanopa Haa gpewoit Takoe, Npu koTopom YIB = 1...4 M {cm. Tabn. 4.6). Co-
nEBGH PEXIM ONPEeaenaeTcA nonoxexvenm ¥TB, No3ToMy €rc pacHeTsl BbINOMHEHb
npn paavotx ypoarax: 1; 2 u 3 m. NMpu atom sbimeneda HeoGxoaumas AobGaska
B0A4bl K OPOCHTENbHOW HOPME ANA GO3NAHWA B 32BACAMOCTH OT ¥I'B Gnaronpu-
ATHOTO COMEBOTO PeXUMa.

[na pacyeTos CONEBOro PexwMa cocTasneHbl Tadnuusl cTaTed BoaHoro Ga-
NaHca Mo nepwoaam npu pasdom YIB. Pacuet Gowd Buinonded Ha IBM no npo-
rpamme SALT 1 (Pexc, Bapancra, 1974). Ananna pacueToB NoKasan cnegywoulee.
Npv nopaepxavin ¥IB Ha rnytuHe 1 M npu NPOEKTHOM PEXAME OPOLLEHNA YXEe
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B NePBLIA roA IKCANYaTaLMK 3eMEnk B NOYBE NPOU3OALET HAKONREHNE TOKGHUHEIX
CONBA BLILE AONYCTUMOTD NPEAena v & LRafsHeWWweM ByneT NpoMcxoawuTh aHa-
yMTensHoe 3aconenue (puc. 4.2). flnm co3aaHna GnaronpuaTHORO CONaBOra W-
Ma 8 30HE A3PALIMK HEOBXOANMO YBEEANYUTE OpOCHTENBHYID HOPMY Ha 5400 m"/ra.
BoaHeie pecypckl gna 3TOre Bapuanta cocrtasaT 17,4 mY/ra,

% Puc, 4.2, Mporsos
“ . COMEBUND PEXHMA

s S0HBL ADPALMM HA
::: LTV G ,Cw (JOHE rOpUAOHTANL-
a2 AN A maaha HOMG ApeHANKA
u,‘/‘/:_’v— 2 Ve v npu Yl"B-lM,

" W w0 TG S0 AR W S0 3 & CAV3XAHCKHA 0po-
[ W AN 21 BTO0R T Ty _ waemblil MacCKB
(#0-11-A, obracts
B}, IuHAMMKA CO-
neil o Toukw
0.6 M o7 nosepx-

,-l2 HOCTH 3EMJTHI
S < ] — 30d npoekTHo-
- ” 4 i
0.3 =y == AaAaasad _* b - I ro pexHMa opoelle-
0,3 - R e T R iy T L L, e s M i ™

LEEH
2 — and croppex-
THPOBZHKOMG PeXi-
Ma OpOMEHMS

0,1

1108 AESD

958 1000 143 1200

YETREPTHIT T01

Ons CO3AaHUA ONTUMANBHOTO BOAHO-CONBBONO PEXMMA NPW YCNOBWW NOAAEp-
WaHWA XI'B Ha rnyfune 2 M 14enecooBpasHo YEENMYMTE OPOCWTENRHYIO HOPMY Ha
1350 m”/ra. BogHble PECYPCHl COCTaBAT NPU 3ToM 13,35 Teic. M°/ra.

Mpyn crabuanzauumn YTB Ha raybuHe 3 M BOLHO-CONGBOM PEXHM CKNAgLIBAETCA
GnaronpuaTHo 1 HaKONNEHs, conedl B 30He a3paunm He npamcxoaut. BogHuie
pecypcul cocTaBat 12 Teic. M*/ra. Mpu ¥YIB = 4 M 1 HWKE BOAHO-CORBBOW PEXKUM
Nt 330aHHOM PEXWME OPOWEHWA CKNALLIBAETCH DnaronpuatHo.

3aBMCUMOCTE HEOOXOQUMBIX OPOGUTENbHLIX HOPM W BOOHBIX pecypcoa ot YTB
npuaegena B Tabnuue 4.7 v Ha pucyHke 4.3, C M3IMEHEHWEM OPOCUTENBHBIX HOPM,

Puc. 4.3. 3anu-
CHMOCTE H3MeHe-

16 son T HHH BUOIJHBIX De-
? ,‘ _pYTE=1m cypeoe {HerTo),
£ - \ HeDOX 0IMMBIX
i 500 N R OpallcHUS,
T \ \ OpM VCODBME CO-
g 300 ] anakms Gaaro-
. \ ] NPHATIICIO BO1-
g“ \ b , HO-CONEBOre pe-
EXT) s, 00 “ KuMa noup B
g hsw |3 3aBHCHMOCTH 0T

10 200 N NOJKERHA
E 00 \ AV ¥TB {a) u cym-
g o eSS MAPHEIX NPHBE-
d bl | AeHHBIX 3ATPAT

9 o o 1,5 28 2‘;5 30 FA0HM o cyGunnl aa-

AGKEHHS PEHa-
xa (6}
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HEOEX0AWMbBIX ANA NOAAEPKAHWA ONTUMANLHOID BOAHO-GCONERONO PEXHME, MEHA-
ETCH WM Harpy3ka Ha [peHax npy pa3dom YIB w, kak cneacteMe, ero napameTpbl
(puc. 4.4).

E] 1138 I 3 30b 3 AW e b 550 600
#3 ] a4 [ (o6 | o7 Joa [ (o9 [0 1z [ ma ez [#3 ma[ws [06 Jor [on [es]ae [a [0z [ o2 |
LEPHBIA 10,1 BIOPOH 101
[ 9
0.1} 1
11 i) X e
. — —
LR AT i aRAneeEE . o
1]
T st RiC AN M 550 1000 THSH 1180 1156 1266 1PSH MR 1330 1sée
at [ oz Joz Tao JasToe [ar s s oo TooJ12 [wnlwd [oawa o [o6Jaz Jos Jou e [u4[12
TPETHIT 104 YETREPTHH T0JT

Puc, 4.4, Hpomos conesoio pesxuMa Ha oHe ropHaokTasnuoro npeiaxa ngpn YIB =
= 2,5 M, Xavaxauckuit opomaemeiil maccwns (JO-IT-A, obancts B): [ — Ans npockTho-
0 DEKUME DDULICHHY; 2 — 444 CKOPPCETHPOBAHHOMG PCAHMA Oponeday  (BIAT0IApuL-
KOBBIA TIOAMB VBEAWUEH 10 3,5 TeiC. ™™ /T, AMHAMMKL coied and roukn 0,6 » or 1o-
BEPXHOCTH 3EMAN

4.7. JaBMCHAMOCTE OPOCUTEMLMLIX HOPM M BOAHBIX pecypcos ot YIB
ANRR XNONYaTHAKA

Homep Ba- Y8, wm Fuppomo- | Opocurens- | Bnarosa- | Mpeanaxor- | [lobGsska x| Boanse pe-
PYaHTR BYNLHLIA HER yopisa, | pRaxoBwit HbidA ru:- cpoCKHYe/ib- svpcu,
paioH Mo Ta nague, nuB, MU/Ta | HOM HOp- | M /TR (He-
AL Me, Mo/t o}
1 10 v ag00 2100 00 +5400 1400
\] 8200 3000 700 +5400 7300
2 2,0 v 2600 200 700 +1350 13350
| A} 8200 3000 700 +1850 13250
3 3,0 w 8600 270 700 - 12000
v §200 3000 700 - 1900
a4 4,0 v 8600 2700 700 —1900 10100
v §200 3000 700 2100 9800
CcrnoeHod ¥ 8600 2700 T00 +800 12800
vV 8200 3000 700 +800 12700

PacCunTaem Harpyaky Ha ApEeHax 1Mo ypasHeHMIO BOAHOro BanaHca NpW yCAOBMW
CTabWM3ALWH FPYHTOBLEX 804 Ha paznmiHsIx rnyBunax (Tatn. 4.8). U3 raGnuubBrg-
HO, 4T HAMBOAbWAN CPeAHEerO4OBAR HArpysKa Ha apenax coctasnaeT 0,003 m/cyT
npn YIB = 1 M. Cneayer QTMETHTL, 4TO Takan rNySHHA rPYHTOBLIX BOA HE NO3BONNT
a0BpEMS NPOBOAWTL CENbCKOX03RACTESHHBIE PAGOTEI, 1 NOITOMY MEi NPUHAAM &€ BO
BHUMAHWE MKLLL ANA TOr0, YToGb! BLINOAHKTE Gonee NOAPOOHLIN TEXHNKO-IKOHOMM-
HEGK WA aHANNA.
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4,8. PacueT Harpyaxn Ha APEHaX NpHW PasHoM NONOXeHUM
crvaGunanzauun YTB 3a rop (T = 365 cyT} » 3a BereTauMDHHBIA nepuon,
{7 = 153 oy, KNA = 0,87}

YTB. m |Opocurens- | [loGapka K Ocgaky. PUAETPALMCHELIE Cysipiap- | Harpyska Ha mpenawm
Hat Hpp- | opocHTeMs- | a7 fra noTEpH HOe ncnape-
Ma, B fra N:{:ﬁh:-gnﬁ; B [ . ame, w7 fra [ 3 -[ M/ oyt
Ja _cod, ofiaacTe ree
1 12600 5400 1500 702 2436 10880 10950 | Q0030
2 12000 1350 1500 702 1889 9860 561 | 0,0020
25 12000 8GO 1500 702 1580 986H 63822 | Q,0016
3,0 1200 - 1500 102 1680 9860 6022 ; 9 0013
Ja a8, o8RacTs +fis
30 [ w0 [ - T woo | 702 ] i 9860 | 3951 |_0,00n
da_seseTaupcnnsl_nCpucd, oOAACTE wde
1 8500 5400 160 204 1960 9634 6780 ; 0,0044
2 8600 1350 150 294 1393 4 4526 01,0030
2,8 8600 - 160 204 1204 hakc 3084 | 0,0020
30 8600 - 150 284 1204 700 3010 | 0,0018
I sereTQMUGHHBIT NEpUGE, pOARCTE i
3o | moo J - | 60 | 294 | t2s | noo | ig7e [ ooow

Mpw ¥IB = 2 m Takke HEOGXOOMM NPOMBIBHON DEXWM ODOWEHHMA, Harpy3ka
Ha gpeHax npw 3tom cocraawT 0,002 m/cyT. fna noanepwarva ¥IB = 2,5 na-
rpyaka aomkHa Beirn 0,0016 m/cyT. EcnM CTabMAMAMPORATE rPYHTOBLIE BOALI HA
rnyfuHax 3 u 4 m, To Harpyaky cieayeT NpuHate pasHoi 0,00134 m/cyr. )

Pacuetsl MexXApeHHEIX PACGTORHWA BbiNonHEHE: Ha 3BM OnA BCEX BapMaHTOB
MATPHUS! DU PA3NWYHOA HAarpyaxe Ha ApeHaX v ANA BCeX BLIASNSHHLIX Ha KapTe
paioHuponanua obnacren {Tabn. 4.9).

Mpexae 4em nepeRTu k pacyeTy 3aTPaT HA AREHAXKHO-KOMNEKTOPHYID CETb,
HEOGXOAUMO ANA KaXAOro BapMaHTa MaTpHUbI PACCHMTATE CTOMMOCTE 1 M ApeHB
U KONNEKTOPOB.

CTOMMOCTb T M APEHBI GKNARLIBAETCA M3 CTOUMOCTW TPYGRI, $mnbTpa v 3eM-
naHb pador. CTOMMOCTE TPYGhI 3a8UCUT OT B QUaMeTpa. A AAKHOMD PperuoHa
(1 paiton) cToMMOCTE 1 M KEpaMUNECKMX TPYG COTNACHD HOPMATHBAM Chneayiowan:
Tpy6 avamerpoM 100 mm — 0,74 p., 150 mm — 1,57, 200 mm — 2,25 p. Cro-
WMOCTE 1 M~ dUALTPA, COCTONLLEre w3 NECHAND-TPABUWHOR cmecw, ana Xaya-
XAHCKOro MaccHel (cornacHo obbexTHLIM CMETaM) paBkd 10,5 p. CroMmocTs | M
aemMnasiHbix paBoT Ha rayGuHy po 4,5 M, TAGKE N0 BaHHLIM 06beKTHBEX cMmeT T30,
coctannsert 0,23 p., Ha rnybuuy go 5,5 m — 0,25 p.

AeTancHei PacNeT CTOMMOCTH 1 M ADEHEL ANS BCEX SAPWaHTOB MATPWULI NpK-
sefed B tabnuue 4.10. HaknafHole pacxopbl v NASHOBLIE HAKOTUIEHHA COrNACHD
GOBEXTHLIM CMETAM COCTARAT 26% KANWTANOBNOXKEHWIA, KpOME TOr0, B CTOMMOGTE
Apetbl BKNONAIT CTOUMOCTL CoopyXeHmd. Ha 1 apeny pnuHon 500 m tpeGyetcs
2 CMOTPOBLIX KONOAUR M OGHO YCTBEEBOE COOPYXEHWE, CTOMMOCTE koToporo 161 p,
CTOMMOCTE OpeHaXHbIX KONOQUEA 3ABACAT QT WX TAYOGHHLI 1 COCTABNAET NPW rAy-
Guve 4,0 m 381 p., 4,5 m — 439, 5m — 482 p.

Ha 1 ra opowaemMoi MNoLLALM KanWTanoenoxeHua Ha apexax K P onpenenmor
KaK NpOM3BEAEHUE YRENLHOA NPOTAXKEHHOGTM NPEHAXA HA CTOMMOCTE 1 M ApeHb

(K% = ¥oa C&). Bxcnnyatauwonnkie 3aTpaTsl paeus &P = 0,035 K4 npueeaey-

wowe O3 7 = ch EXR

KaNMTANOBNOKEHNA HA BHYTPHUXOIAMGTEEHHLIE M MEXXOIAACTBEHHME KONNekK-
TOPLI C COOPYKAHWAMWN COrNacHO HOPMATURAM NPUHHMMAIOT B 33BUCHMOGTH OT Y-
6WHbl kx 3anomenna (puc. 4.5), 3Man CYMMY KarWTARORNOKEHUA, MOXHO [pAac-
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Puc. 4.5, 3apucumocth cToMMocTH wa ! ora ot Ty OrHs! KOMIEKTOPOB C COOpYXe-

HHEMK @ — BHYTPHXOISHCTECHHBIX, 0 — MEKXO03ANCTBEHHEIX

CHUTATL IKCAAYATALMOHHLIE N NPWEE ABHHLIE 3ATPATH! HA KOANEKTORHYIO CETh (Tabn
4.11}; peaynbTatel pacueTa 3aHOCAT B MaTPMULY NNAHWPORAHUA.

Jlanee sbINONHAIT PacYeT NG OPOCMTENLHOM CETH. CTOMMOCTS OpOCHUTENLHON Ca-
T — 3TO bYHKLUUR TMLPOMOAYNA CMCTEMEL. M3 pacyeTa BOaHO-CONeRoro pENXMAMA
euiwe Bbinn “onpeasnensl HEOBXOAMMEIE BOGHBIE PECYNCHI M NPOMLIBHLIE PEXHME
opowWeHna. PacueTsl N0 YKOMMNEKTORBAHWIO rpadrKoe THAROMOLYNA [IPH PAZNMYHON
rYGHHE rPYHTOBEIX BOA NO3BONMNN ONPEAENTE ErQ MAKCHMANLHYID OpAUHATY HA
NEPEXOARLIA W AKCNNYATAUMOHHIA nepvoae. Npn YTB = 1 mopawHaTa rrmAROMOAaY-
ns cacrasnna 1,56 n/(c-ra}, np2m — 0,85, npudwm — 0,81n/(c ra).

CTOMMOGTE BHYTPHXOIAMCTEEHHON M MEXKO3RACTBEHHOM OPOCHTENBHLIX CETER
83ATa W3 COOTRBETCTBYIOLINX HOPMATHEOR (prc. 4.6). DKCAyataumoHHbIe 3aTpaTht
cocrasnsot 7,85% kanwranomnowenmit. B raGnuue 4.12 npreegew noaApRoSHLIA
PacYeT CTOWMOCTH OPOCHTENLHOM CHCTEMbI N BCEX BRPHAHTOR.

4 aAje

l|‘
1,4 ;
1.3
1,2

A' f ()

1.0
¥
Puc. 4.6, JasncHmocts CToHMO- Lh
CTH BHYTPMXC3ANCTBEHHBIX Ka- //
HAMOB, O0AMLOBAHHLIX MOHO- 87 -
AWTHBIM GeToHOM, OT Opauua- Copountrm
TH (UPOMOLYITS [T 00 410 129
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Ana ucnonbaosanua dopmyabl {3.23) HECHXOQMMO AOHONHNTENLHD YCTAHOBMTL
OTanexkaemuie DECYPCHE M AaTk-UX OUeHkY. MNpUHAMAEM, YTO IBMENLHBIE PecypChb
AnfA BCEX BAPMAHTOB MaTPUUBLI MNAHMPOBAHWA OAMHAKOBLI, TAK KaK HA BAHHOM
Maccuee 3anpOSKTHUPOBAH 3aKPBITLIA FOPUAGHTANLHLIA APEHAX, Y4TO UCKNKYAET OT-
HYXACHNE 3EMENL HA OPOLLAEMOM None. BogHbie PecYpesl YCTAHOBNEHD MW AHA-
An3g BOAHO-CONEBOrO PEXMMA.

Tpyaosoie pecypenl Gynem oueHueaTs TONLKO Npu NPCEEAEHA NONHMEOE CENb-
CKOXO3AMCTBEHHEIX KYNLTYD B 32BMCUMOCTH OT OPOCHUTENLHOW HOPMEI. YBenuyeHua
OPOCATENLHOM HOPMbI HA 2 TLIC. M /ra TpeGyeT NpUBAeYEHUA 33 CE30H OOHOrD
NOAMBANBLLUAKA,

BbINONHEHHbIE PACYETL! CYMMAPHLIX MPUBELEHHBIX PACHETHLIX 3aTPAT ¢ yve-
{w BAPMALWI B MCNONL3OBAHWM PECYPCOR NPUBOAAT & MATPULUE NAAHWPOBAHWS

puc. 4.7).

Ha ocHoBE MaTpWLbl NNaHMPOBAHWA, COCTARNEHHON ANA recdMALTPALHOHHOA
06nacTH A-l-a’, BLINOAHEH AHANM3 TEXHHUKO-IKOHOMMNECKOrD 0BOCHOBAaHWH. Kak
BMAHG W3 MDWMBEABHHLIX AaHHEIX (cm. Tadn. 4,3}, cymMmapHbie 3aTpaThl Ha Kon-
NEXTORHO~-APEHAXHYI0 GETb AN OCHOBHOMD YPOBHS COCTABNRIOT 230 p. Ha 1 ra,
HO 3TO HE CaMuii Aewesbid BapuaHT. BapuadTel co crabunuzaumneit rpyHToBbIX
804 Ha rybuHe 1 m aewesne — 154...214 p. Ha 1ra (oM. puc. 4.7, xpweas /).

OaHako pa3paGoTaHHas metoguka Tpebyer yuera 34TpaT, CBR3AHHLIX C YCT-
POACTBOM OPOCHTENLHOW CETH, A TAKKE AGTIONHUTENLHBIX M3OEPNEK, CEAIAHHDLIX
C Pa3NNYHLIM NCNONLIOBAHWEM NPMPOAHBIX PRCYPCOE. B 3TOM CRyuas cymMmapHble
NPUBEJEHHRIE 2aTPATEI ANA OCHOBHOIO YPOBHA COCTABAT 342 p. Ha 1 ra, a KpuBas
?aaucumoc):m GYMMAapHIX 3aTpaT oT ¥TB AonKHA HOGUTE COBCEM MHOW XapakTep
puc. 4.8).

Mipn ¥7B = | M cyMmapHb® 3aTpaThl YEEAMMMBAIOTCH 20 730 p. Ha 1ra 3a
CHET yBenu4EHHA CTOMMOCTM DPOCWTENBHOA CETH M BOOHBIX PECYPCOB, KOTOPhIE
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Puc. 4.7, 32BHCMMOCTL CYMMIAPHBIX Puc. 4.8, 3aBHcHMOCTD CymMMapHBIx
sarpat ot ¥YI'B. Bapwant | — obnacrs sarpat or ¥YI'B (J._. VJ — sapuanvw)

@ — ABYXNIACTORAY CxeMd (RUIhTPAIHOH-
HOMO CTpoeHHA: | — CymmapHbie npitse-
aeHnbie 3aTpatm Ha KAC, 2 — 10 e,
Ha opocHteakkyio M KIC ¢ vuerom
HCTIONb30OBAHHS IPHPOZHbIX PECYPCOB
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BO3IPACTAIOT HA & THIC. M°/ra. datem npu ¥Y(Ba.p. = 2...3 M 3aTpaThl CHUXAKTCH
ac 320...370 p. wa 1 ra » CHOEA noBsiLATCA A0 830 p. Ha 1 ra (T.e. Gonee
vem B 3 pa3a) Nnpu YIBy.p. = 4 M. YB@AMugHne 3aTpaT npu 3arnybneHiav apeHaxa
A0 4,5 m (npn Hanope B MexapeHoe 0,5 M)} CBA3aHO € TeM, 4TO NPW JAHHOA
PUNLTPAUMOHHON CKEME, KOTAd HA rayGuHe 4,7 M 3aneraeT MANONPOHWLASMAR
NPOCNOAKA, APEeHA NPaKTUYeCKW NexwT Ha 3TOR npocnoike. MNpu 3TOM 3Hauwn-
TEMLHO YMEHBLLABTCH MEeXAPEeHHOE paccTosHue (o 44 m), a cToMMOCTE 1 m ape-
Hbl BO3pacTaeT. Takum 0BpasoM, MUHUMYM CYMMAapHLIX 3aTPaT NPaKTUMecku npu-
XQQMTCA HAa OCHOBHOW YpPOBEHb, T.8. Ha TOT BapWaHT NapamMerTpos fpeHaxa, Ko-
TORLIA MPUHAT 8 NpoeKTe. Takum OBPAIOM, NPUHATOS NPOEKTHOE PELUEHVE AMA
AaHHOA reoPUALTPALMOHHOR oBnacTu BNM3KO K ONTUMANEHOMY.

AHANOrMMHMBIE MATPMIALI NNAHMPOBAHWA COCTABNEHLI ANA BCEX MEONOFO-HeHeTH-
qecknx komnnexcos (A-16, A-1-8, A-1-a', A-1-B"'}, B KOTOpLIX 3anPoeKTAPCBAH
ropu3oHTaRLHLIA apeHax (Tabn. 4.13).

4.13. Conocrannenue NPOEKTHLIX NAPAMETPOE OPEHANA C PACHETHBIMM,
BLifNOAHEHHBIMN C YHETOM TEXHMKG-IKOHNOMMYECKOTD 0B0CHDBAH KA
ANA PAINMUHLIX HUNLTPALWOHHEX cxeMm (30,5% nrowaan MaceKnea)

Homep Hiinerc | $uncTpaimoH- leparieTper Apenaka, M CymMmapHble NpH-
BapHaHTa | Ma kapTe 1Hag CNEME NpHHATBE B TOO ABUCHOBAHHBIE bedeHHble 38TDATH
PATOHIPO- . _ | wa opucrTeEnRmyi0
saung n'\:::m’ 3:3_:':3[:::“ N KOMNEXTOPHO-
[nhnacIL) d ’ EPEHAKHYIO CETh,
pP. Ha lra
) HpyxinacTosas Hpp =35 Hap =35 293
o' T PAENHIO- — = -
HIHM 2nnen) Ho=10 Ho =10
8 = 100 a= 130
" Hpp =35 Map =40
2 3 Apyxenaifsan Ho=10 fn =10 373K
a =150 z=113
Hop =358 Hap = 4.5 o
a ® PR Ho=10 Hy=15 3535
a =200 n = 420450
. Ilpyxnnacrosay fgp =35 tigp = 3.5 15
" £ painendai- — — E
UIMRE enoen: Ho=10 Ho=1.0
a = 2{M) 8 =130
Hpp =35 fap =30
3 s Baropogias Ho=10 ti =10 223
a8 = 200 a3 370

MocrpoeHHbie NO AaHHLIM MATPWUY rPpaduK 3aBUCMMOCTH 3atpaTt oT YIB (em.
puc. 4.8), NOKa3LiBAKOT, HTC X MAHMMYM COOTBETCTBYET YIB = 2.3 M, Ana nog-
AEPKAHUA Tako rNYyOGHMHbI rpyHTOBRIX BOA HEOGXOAWMO yrayGuTh ApeHax Ao
3,5...4,0 m, a Hanop B MexapeHLe NOALERXMEATE B Npeaenax 1,0...1,5 m. Bui-
NOAHEHHBIA AHANKA CBMASTENLCTRYET, 4T0 B PACCMATPUBAEMbIX YCAOBMSX NMOMHRA-
ThiE B NPOSKTe BapUaHTLl He BCerqa onTUManbHbl. Kak suwgHe w3 tabnmuws 4,13,
AnA HEKOTOpLIX obnacTel mexapeHHoe PACCTOAHWE B NPOLEGCE NPOEKTUPOBAHWA
6bIN0 33BLILEHD, 4 B OTABNLHLIX CAYYASX — 3AHUXEHO,

TexHMKO-3KOHOMWYECKMA 3HANW3 NO3BORRET B KAXKAOM KOHKPETHOM CAYYae Bul-
GupaTte ONTUMANLHLIA BAPWUAHT NapaMeTpoB rOPHM3OHTAARHOrO ARESHAKA U ONTH-
MATLHBLIA MENVORATUBHLIM PEXHM. B 3aBMCHMOCTH OT Cxembl hMALTRALMOHHOrC
CTPOEHMA MACCHBZ CYMMAPHBIE NPMEEAEHHEIE 3aTRATH H3 KOUEK TORHO- IPeHAX-
HYKD W OPOCMTENLHYIO CeTh ¢ y4eTOM HauGonee PauMCHANLHOIO MCNOAL3IOBAHVRA
pecypcoR COCTABAAKIT ANA Xay3xaHCKOro Maccuea 225...374 p. wa 1 ra.
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PacyeThl 33aTPAT HA APEHAX A4NA NPOEKTHONO M PACYETHOrO BAPMAHTOR NOKA3ANM,
4TO B LEA0M NG MAccMey HA rowaam 83,4 Thic. ra B pe3ynnTarte 3aMeHbl npo-
eKTHLIX MAPaMETPOR NapameTpamu, OBOCHOBAHHLIMH TEXHWKO- IKOHOMUWHECKNM
PACHETOM, OOCTUTAETCA IHAMMTENBHOE COKPAWEHWE KanuTanosnoxedwi (Gonee
5 MAN. P.), @ TAKKE IKCNAYATauMOMHbIX 3aTpaT (239,1 Toic. p.). Takwm ofpa-
30M, NPEANOXEHHAR METOAVKA DOOCHOEAHMA NapaMeTPOB APEHAXA PaGCMaTp -
BaeT BCK) FMAPOMENMOPATUBHYID CWCTEMY B LENOM, Tak KaK BCE €€ COCTaBHGLIe
4ACTH TECHO CEA3aHbI Mexay coboM BOAHEIM M CONEBLIM PEXMMAMK NOYBOMPYHTOR,

TeXHUKO-3KOHOMUHECKMA aHANM3 rMAPOMEMONATUEHLIX CHCTEM NO3BONRET B
KAXA0M KOHKPETHOM CNy4ae BeIDPaTh HAWTYHLLIWA BAPWAHT KOMNEXTOPHG-APEHAK-
HOR W DPOCHTENLHON CUCTEMbI,

Pa2paboTaHHan METOAWKA NO3ROMAET TAKXE YCTaHaaNMBaTh ONTUMANLHEIR Me-
NMOPATHBHBIN PEXIM NP 3302HHOM TMNE W napameTpax cvctemsl. (fna Xays-
XaHCKOrQ MaCCHBA ONTUMANLHLIR PEXMM B MENHOPATHEHLIA NEPWOR CKAAABIBABTCA
npW nopaepxadwn ¥MB = 2,5...2,7 m.)

Meroanka BKRONaeT paa Nporpamm Ha IBM, aHeapexne KOTOpbiX 8 NPDAKTUKY
NPOEKTUPOBAHMS NO3BONWMT NPOPabaToIBaTh 3HAYMTENBHOE 4MCHD BAPUAHTOB Mpo-
EKTHBIX PEWEHWA, YTO YAYHWAeT KauecTeo NPOeKTOR.

FrABA 5. Meroamka onpegeneHMAa PacHeTHOro
rmapomonyna cucrem N Ha M3

5.1. OBLUME MNONOXEHWA

TeopeTWNECKME MCCNELOBAHUA M NPAKTAKA NOKA3AIW, YTO PaCHET BOAONOAA4M
8 OPOCUTENEHYID CUCTEMY C y4ETOM MAKCHMANBLHOrO 0GECNEYEHUA CENLCKOXO3RN-
CTBEHHbLIX KYALTYR BOAOW M MCXORA M3 YCAOBWA OCTPO3ACYWNHMEOrO roAa, CHtxaer
3 GEKTMBHOCTS OPOWIEHUA M EQAOXO3AACTEEHHATO KOMIMIEKCA 8 LenomM. IT0 00b-
ACHAETCA TeM, NTO BO BNAXHLIE roanl M3INALLIKA opocheanoﬁ BOOKI HE MOryT
BoiTb NPOAYKTWBHO WCNONL3CEAHB, B PE3YALTATE YETO B PAAE CNy43aen YCNOBWA
KMIHN CENbCKOXOINMACTESHHBIX KYALTYD HA OPOWAEBMDBIX 3EMNAX YXYMULATCH.

B ceow guepeab, 80a000ECNeYeHHOCTD MENHOPATMBHON CUCTEME! OnpeAenseT
2€ OCHOBHBIE TEXHMYECKUVE NapPAMEeTPhl ¥ IKOHOMWNECKWE NOKA3aTenu: pacxon so-
Abi, PA3MEPLI COOPYXEHUA, KaHanoB, oGbem KanuTangsnoxeHwh u Ap. Toatomy
BaIBop napameTpos cuctembl MM Ha M3 (C y4eTOM NpOM3BOACTEA NAAGHMPYEMOro
oBbemMa CEeNbCKOXO3IARCTEEHHOM NPOAYKUWM] AOMKEH DCHOBLIBATBCA HA TEXHWUKO-
IKOHOMMYECKUX pacqeTax.

OnpeaeneHye ONTAMANLHEIX napameTpos cucTembl NN Ha M3 — oveetcTeen-
HbIA MOMEHT, TaK KaK KOPPEKTMPOBKA 3THX NapaMeTpPoE B NPOUESCCE IKCNNYATauU KN
OGLIMHO GONPRAXEHA € YBENWYEHWEM KANWUTANOBAOKEHWA (WHOr A 3HAMMTENEHBIM)
NPH NEPEYCTPOAGTEE MAN PA3BMTHH DTAENbHLIX NOACUCTEM (OPOCUTENBHOR WK
OCYWWTENLHOR). Hanpumep, YBEAMYEHUE JREHVPYSMOSTA MACCMBOB Ha 3KCIUY-
ATMPYEMbIX OPOCUTENEHBIX CMCTEMAX NPH BANIKOM YPOBHE rPYHTORRIX BOA OBX0-
avtca & 1,5...2,0 pa3za A0pOXE, YeM CTPOMTENRCTRD APEHaXA DAHOBPEMEHHO C
OPOCUTENEHO CHCTEMONA.

CneayeT OTMETWTR, MTQ CO3AAHWE COBEPLISHHLIX MENMOPATHBHBIX cncTem Bea
HANAXKEHHOW BOMKHLIM 00PAI0M UX KCTUTYATALMM W AHANWAA MMEIOLWENCH CUTY-
auvi HE MOXET AATe NonoxWTensHora adwpexta, a HaHOCWT TONbKG Bpeq. Ha-
npumep, co3panme B 30HE Cesepo-KpeIMCKOrO KaHana «CNyTHUKOB:" MPMBENo K
TOMY, 4TO NOATONAEHO 3HAYMTENBHOE YMGND HACLNEHHBIX NYHKTOB W NPOW3OUIND
3a60Na4MBAHNE M 2ACONEHHE CAMMX «CMYTHAKOB» U NPWNErAOLMX K HUM 3emenb.

* Yuaemku, OPOreMbie 6 LB (IDBMONHOD YEMKHENIA, OPOCIHICIGHOC CUCIICM b
KONIOPLIX HE HPUeKINPY IR 8 YCRIGHOGTC HHOM ROpROKE.

57



CaMOr0 BHAMATENLHOD NoAxona TpebyeT 30Ha HAYCTOWHMMBOro YBMNAKHEHWA,
rae BO BA@KHLIC Fragbkl ANA OTASNEHLIX KYALTY[R NONME MoxeT BoiTh Boobule He
HYXeH (NpW xopoled arpotexvuxe). Bonban aMeHYMBocTe NOTPEBHOCTH cenb-
CKOXO3RMCTBEHHBIX KYNLTY[ BO BAAre AenaeT neneconbpaiHbiM NPUMEHEHNE MO-
6UNbHEIX, NOABUXHLIX YCTAHOBOK, AOJBONRBIOLLMX NOAWBATE HambBonee HyXOaw-
WMECH B YBNAMHEHWW B [AHKOM roAy M CE30HE Ky/bTypbl U NOMA B NPEAENax
BCEr0 OPOWRAEMOro Y4acTka. Mpk 3TOM 8 OTAENbHLIE FOAbI NOAVBASMAR oAb
MOXET ObiTh MEHLLUE BCEl BO3MOMHOW OpOLIAEMON NMAoUW@AM y4acTka. YCoTpow-
CTBO NEPEABKHON OPOCHUTENEHOA GETH, TICREeABVXHBIX HACOCHBIX CTAHLMA U A0-
HAEeB8anbHbIX arperatos ofnervaer peleHwe 3ToR 3aaaun. KoHkpeTHoe ee pewe-
HUE 3ABACWT OT MECTHLIX XO3SCTBEHHDIX, IKOHOMMWMECKMX W TEXHUYECKWUX YCNO-
aud. TIEPHOAMMHOCTE 3ACYLLNMBLIX NET 8 PACCMATPABAEMBIX paROHAX Npuaaer
OPOWEHMIO XAPAKTED NPEMMYLIECTBEHHO MAPAHTUAHOIO MEPONPUATAR, T.8, 0Gec-

_ NEYHBAIOLIErQ GNEEASNEHHLIM YPOBEHE NPOAYKLMW B 3aCYLLAUBLIE FOAbl, NO3TOMY
OHO MOXET GalTh HE CNNOLUHBIM, A BhIGOPOMHBIM, PACMPOCTPAHAACH TONLKO HA TY
4aCTb NOCEBHOA NAOWAAW, KOTOPAA HauGonee Wyxnaetca 8 nonmee (KocTAKOE,
1961).

Ana nosbiweHws 3pGHEXTUEHOCTY UCNOALIOBAHWA BOOHBIX PECYPCOB B pPanDHAaX
HEYCTOWIMBOro yanaxHenus [.T.3yzvkom {18951) npeanoxeHo «NOABKXHOS OpO-
wieHuer, TPUHUMN 8ro 3aKniONaeTcA B TOM, MTO BOAO3AGOPHRIE COOPYXEHWS W
OpPOWABMYIO NAOLWANL PACCHMTHIBAINT HA CReAHIDID (M HMxe cpeaHeil) obecne-
4YEeHHOCTbL CTOKa, B pesyneTate B rogel, Gonge mManoengHbe, 4eM CREAHWE, BO3-
HuKaer aediuMT BoGbl, W TOrAa NONWEAIDT HE BCKO OPOWAEMYIC MIoWaak, a TONh-
KO OTAENbHbIe (PasNYHLIE B KaXAOM o4y} yvacTkk, HanbOnee HyXAAWABCA
B BOOE, TIPMYEM YMEHLLUISHHLIMMA HOPMaMKU (4TODbI MAaKkCMMANEHO MCNONLIVHEATE
eCTeCTReHHbIe ocafxv). MpU TakoW cucTeme CpOeHns Gonee nNoAHG WCnonbay-
0TCS BOAMLIE PECYPCHI, HO BO3PACTANT 3aTPATEH HA IKCNAYATALMIO DPOCHTENEHOA
cetH, TpebyloTcA GoNbwKe TPYOOBLIE PECYPCHI B CYXWME rodsbl, ymeHswaaten céop
YPOXan ¢ 80WUHWULI NACLLAAM, OAHAKO CYMMapHLIA cOop CO BCEeR nnowagv yee-
AnunsaeTed. Dopmbl OCYLLECTEAEHWA NOOBMKHOR CHCTEMBI OROWLEHKA, €8 usne-
¢006pa3HOCTh M 3PPEKTUBHOCTE B 3HAYWTENLHOA CTENEHU 3ABMCAT OT TeXHMKKW
OpPOLLIEHMA, MECTHLIX APUPOLGHBIX W OCODEHHO XO3RACTBEHHBIX YCNOBMA.

COrnacoBaHWe PEXWMA OPOLLEHWA ¢ PEXMAMOM PEKH B MANOBOAHLIE NEPWOAbLI
MOXeT ObiTh QOCTUTHYTO OAHMM M3 CREnYIOLWX NYTed! YMEHLLEHWE NOAWBHLIX
HOPM; YAAMHEHWE NOMMEHOND NEPUOLA; CHWKEHME NPOLENTA KYILTYD, Tpedyouwmx
NONMEBA B KPUTHMYECKME NEPMOAbl; WCKAIOYEHWE MOAMBA HEKOTOPRbLIX HEBERYLUMX
KYALTYD B AEpWOnkl HepocTatka eonw (Kocrakes, 1961).

BO3MOXHEI TPW EAPMAHTA MCNONBIOBAHWR BOMb), 3a6MPaemMoil MeAWopaTUBHOA
CMCTEMOR B OCTpo3acywnuBbie rogw (Pekc, 1974):

1} BOAY NOAAIOT HA YACTH TEPPUTOpUK B oObeMe, AOCTATONHOM ANA TOrQ, HTODL
YOEPXaTh YPOXRRHOCTL HA YPOBHE PACYETHOrO rOAd, 4 HA OCTANLHOM NAoWAaW
AOMYCKAETCH £ro CHkeHwe (A0 yposua Gorapol}; B 3TOM CAYYAE HA HEOPOLUAEMOR
YACTU NPOMCOANT 32MOPAXWBaHWe OCHOBHBIX GOHA0E;

2} s0Ay PACNPEAenAdT PABHOMEPHO NO BCEW OPOLLAEMOA MNNOLLARK, fIPWHEM
CHHXEHME YPOXAWHOCTH Ha MNOWALH, 3aHATON KAXOORK KYNLTYPOH, TAKKE HOCHT
pasHOMEPHBIA xapakTep. OAHaK0 YPOXAAHOCTL KKAOW KYNLTYPH! 3HAYMTENLHO
BBILE, YeM HA HOrapubix 3emnax;

3) eoqay PAcnNPefensioT NO NROLIAAW HEPABHOMEPRHO, B CBA3M C YEM CHHUXEHWE
YPOXAWHOCTH HOCHT HEPABHOMEPHNIA (M0 NNOLWAGK, 3AHRTON KAXACH KYTbTYROR)
xapakTep.

Bonpocol CO3RAHAA COBEPLISHHLIX MENUONATHEHLIX CHCTEM AN NPOM3BOACTBA
CENLCKOKOINMMCTREHHON NPOAYKUMKW HA OROWAEMLIX 3EMARX TREDYIOT KOMMnexkc-
HOMD PEeLLeHWS.

CucTemHbIA NOOXOMN K fIOCTAHOBKE M CUEHKE HAY4HbIX MCGNEAOBAHWIA B mMenn-
OpauMM NO3EONAET BECTH UEMEHANPABNEHHYIO Pa3paboTky MEeToauK NPoeKTHPo-
paduA cucTem NN Ha M3, Tonbko BCECTOPOHHAR OUEHKA TAKMX METOAMUK HA CeH-
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CTBYIOLWMX CHCTEMAX NOJBONMT NPABMNLHO OPMEHTUPORATL OANBHEAWME WCCne-
AOSAHWA B 3TOM HanpasneHww {Banaes, Pekc, 1976; Ganaee w gp., 1977).

Banpocy ONTUMK3AUMA NAPAMETPOB CWCTEM, CO3LABASMLIX ANA MEANOPALMN,
NOCBALLEHG AHAYMTENLHOE YWMCAO pafioT coseTckux W 3apybexHnix aBTOPOA, KO-
TOpLIE PACCMATAMBANKA AAHHYIO NPOGAEMY € DA3HBIX NO3ALWA.

NepesiM K3 OTEYECTBEHHBIX YHEeHbIX, 06paTUBILMM BHMMAHME HA BAXHOCTDL Bbl-
60pa MOLIHACTHM MENMOPATHBHOW CWCTeMbl W Cornacosamns ee pabotel ¢ BoA0-
HCTouHMKOM, Ouin A.H.Koctakoa (1933). B ceoei paGoTe OH NpuacanT rpadmr
{puc. 5.1}, Ha KOTOPOM AAET PATMHHEIE CXEMbI WCAIONLIOBAHMA MCTOMHWKA Opo-
weHna. Uudpam /... ¥/ COOTBETCTEYIOT PA3NUMHLIC NAOLIAAW OROWEHKsT, KaTapkie
YEEMWNUMBAIGTCA ND a¢KM aBCuMce OT pexuma { K Vi, Kaxaomy pexumy mcnonb-
30BAHMA MCTOYHMKA OPOWEHWA COOTBETCTBYET M PA3NMNHAA «AOXDAHOCTH: efn-
HMUbl Mnowaan. PexviMy H/cooTeercrByeT Hawbonowan «AOXKOAHOCTL» eNMHULLI
nnowany (HavesiropHeAwnd TN BOAONONL30BaHKWA). [pK 3TOM pexnme Moxer
GbITh DpOWeHa Mnowaab oz, Pexumy Y/ COOTBETCTBYET MMHUMANEHAR AOXOA-
HOCTB, HO 3aTO MOXET GbITh DPOLLEHA MAKCKMansHaa nnowage Jos. B cesaw C
3TMM A, H.KQCTAKQE OTMEYaeT, 4TO «C TONKWM 3PEHUA YACTHOXDIANCTBEHHOW- Ca-
MbIM BLIFOAHLIM Gyer 2-A pexvmM, NPW KOTOPOM XOTA MCTOMHWAK OPOLUEHWA M HE
MCNONB3YETCA QOCTATGUHO NOAHO, 3ATO NOCTMIAETCA HAWBLICLLWA JOXOA © KXAOH
OpOLIAEMON eauHMuL! maawanu. «C TOMKM 3penus HAPOAHOXOIANCTBEHHON? HAa-
wbonee emroaed 4-M TUN BOACUCNONL3OBAHWA, NPW KOTOPOM XOTA OOXOAHOCTHL
EOAMHULE! NAOWAAW MEHLLUE, DAHAKD WCTOMHMK OPOWEHHS MCNONB3YETCA 3HANM-
TENLHO NOAHEE U OGLLAR CYMMa [0X0Aa AOCTWIAET HaUBONbLUEro 3HaveHua. Bep-
XHAS KPUAAA W NPEACTABAAET TY O0DWYI0 AOXOAHOCTL, KOTOPYIO MOXET AaTth 3TOT
WCTOMHMK NP PA3HbiX PEXMMAX Er0 WCNoNb3oBaHuA, OHa PaBHA NPOUIBEAEHWIO
OPOLUASMOA NMPU 3TOM PEXUME NNOLLAAM HA AOXOAHOCTH G E© @RAHMLILI

B apyrux pabotax (Bonwwakoe, 1951; Tpodumos, 1952; Manenawewm, 1957,
Kau My-Uwnd, 1960 n ap.} pexomenayeTcs onpeaenaTs 0BeCcneseHHOGTE opole-
HMA, NPEBAA, HA OCHOBE aHAMM3A NWLLL TMAPONOTUYECKX N TEXHUYECKWX MNOKA-
3aTenel OpoCHTENBHEIX CUCTEM, Toraa kak A. H. KocTakos (1933), A.H.KocTakos,
B.A.Kyteprim (1950), A.[l.Casapenckwit }1957, 1961, 19638), K.W.Waeea (1972),
E.M.Kopanenxo (1965), K.MN.Apent (1971}, A.B.Cewknuc (1971} w gpyrwe npea-
NAralT Y4nTolBaTh M KOHOMWMECKWE fOKA3aTeNnn (BHAYUANe TOABKO ANA OpOCH-
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TENBHOM CUCTEMBI, @ BNOCNBACTEMN M ONA CMCTEMbI CEMBCKOXO3ARCTBEHHOIO Npo-
MaroaCcTea).

3apauy Bbibopa pacyeTHON BOAOCOECNEYSHHOCTM MENMOPATUBHLIX CUGTEM
HENb3A CYATATL PELIEHHON, TaK Kak pRA BONPOCOBR, TakuX KaK BAWAHWE 3apery-
NMPOBAHHOCTM CTOKA Ha BOACOGECNEYEHHOCTh, COX{AHEHHE HaCTH YOXAA Ha He-
NONMBAEMBIX WA NONABASMKIX HENOAHOWR HOPMOW OPOLUAEMbIX MNOWANAX B OCT-
PO3ACYWNMERIE TOABI, NOTEPW 4aCTW TPYOA W YPOXas, ONpPEAEneHWe 3aTpat Ha
XpaHEHWE pEISPEUPYEMON NPOAYKLMM M MHOTME APYTve, TPEGYIOT yTouHeHus.

Mo AANGHERWEM COBBPLUEHCTBOBAHMM METOLWK BHIGOPa PACHETHON obecne-
YEHHOCTW OPOWEHWA, B 4acTHOCTH Npw oOpaboTke W aHannae ruapoNCrM4ECKOro
MaTepuana moryT ObiTh WCNONB3OBAHL! NONOAEHWA, COAEPXAMECH 8 paboTax
B. B. Tpodhumosa (1962); Kau My-LiwHa (1960}); K.A.Manenawswan (1957, 1968);
K.A.Apexta {1971); O.T.Conomonua (1969] W apyrvix, a Npv LancHedLLemM CO-
BEPLLIEHCTEOBAHAN ITHX METOAMK — C YHETOM 3KOHOMMYECKMX foKasatened — of-
nAenbHbie nonoxéenms A, H. Koctakosa (1933); P.C. MapTupocsHa {1962, 1971); K.W.
\Uaesesl (1972); N.E.Cemknuca (1971} » ap.

Ona paapaboTEN IMOHOMMKO-MATEMATUHECKIX MOAENneih 0GOCHOBAHWR napamMer-
POB MENHOPATHEHBIX, OPOCHUTENbHBIX W OCYLUMTENbHBIX GUCTEM WHTEDECHS! Npen-
NaxeHus, coaepxawmecn B patiotax A.E.Arpecra (1971); B.H.Kapgauwa, H.C.®e-
nwnrepa (1968); B.A,Kappawa, B.l.Mpsxwmhckon (1966); B.A.Kapaawa (1a77);
Q.N.Kucaposa (1975); K.A.Manenawsnan{1957); 8. Npsswnckod (1971); O.T.
Conomenna (1865) w ap.

Mpepnaraeman HWKE METOAUKA NOIBONFET ARSI PAINNYHEIX KNIWMATHYACKKX, NO-
YBEHHLLX, MMAROTECAGTMHECKWN YCAOBMIA W C Y4ETOM CENbCKOXOIAACTBEHHOTO AC-
FONL30RAHMA 38MEML YCTAHOBUTE PACYETHLIM FOA, ANA KOTOPOro GyAeT XapakTepHa
MAKCMMANbHan NPONYCKHAA CNOCOBHOCTL OROCHTENLHOM CHCTEMBI, NO3BONAIOLIAA
NpW COOTBETCTEYIOWEA OPOCATENLHOA M OPEHAXHOW CUCTEMAX Ha LAWTENLHLIA
CpOK 06eCcneunTh 3aaHHLIA BOAHKIA Y1 GONEBDH PEXHMEL BuifparHbie NAPEMETRLI
ATUX CUCTEM OOBCNEUMBAIOT NONYHEHWE DMKCHMPOBAHHOMO 00BLEMA CEALCKOXO3AN-
CTEEHHOR NPOAYKUMM 33 nepuof $PYyHKUWOHUPOBAHWA CHCTEMbI M wa M3 npw
onpepenexHblx 3aTPatax Ha €8 CTPOUTENLCTRO W SxCNyaTaumio.

YWGND NAPAMETPOB, XapPaKTEPHIYIOWWMX FiAPOMENHOPATUBHYIO CHCTEMY, B 06~
WEM CAyYae MOCTATOMHO BENWKD, OaHako MOXHO BEIGENUTH TAKWE NapameTpsl,
V3IMEHEHWE KOTOPRIX NOWBOAUT K MIMEHEHMI) NOBEAEHWA CHCTEMDbI B UENOM. Ana
OPOCWTENLHON CUCTEMBI TaKUM NapameTpom ChyXuT MaKCMMAALHBIA Y0/ hHBIN
pacxod (CpEAHEE3IBRWEHHLIH MO GeBoLBOPOTHBIM yuacTKam), ofecneunsaowmia
B MWKOBbIA NEproa TPeGyeMbii BN CEneCKOXO3IANCTEEHHBIX KYNLTYD BOAHLIA pe-
WM. BTOT NAPAMETH ONPEAGNAET TAKKE CYMMY KarMTanoBROXKEHWH B CTROWTENb-
CTBO OPOCWTENBHOW CETH, COOPYMEHWIA Ha HER v akcrnyaTaumOHHLie 3avparel.
Ana KONNEKTOPHO-APEHAXHOA CHCTEMbl B KavecTee 3¢hPeKTUBHOrO NapameTpa
NPUHAT MOBYNh APEHAKHOTO CTOKA.

3anaxy peBOPa ONTAMANLHEIX NAPAMETOOB NPEANaraeTca pewatk ANA AByx
cnyuaes: rnyGoKoe 3aneranve YPOEHR PYHTOBLIX BOA (NPOeKTUPYICT NWLL OPO-
CUTENBbHYIO CUGTEMY); BM3KOE K NOSepXHOCTH 3anaraHne YROoeHd rpyHTOBRIX BOA
(NPORKTULYIOT OPOCWTENLHYIO M KONNEXTOPHO-AREHAKHYIO GueTembl). B xamnom
CAY4aE PaceMOTPUM ABa Bapuanra: 1) NNOLAAE OPOLIEHUA QUKCHOBAMA, PECYP-
Chl BOAGUCTOMHAKA HE OrpannueHs(; 2) pacxoa sonoaabopa dukcHMposaH, nnolas
OpOLUEHNA NEPEMEHHAR, HWKE KWanaraeTcA OnMGaHue NPOLecCa NPoeKTURGBAHWA
ONTMANbHLIX TIAPAMETHOS MENNOPATUBHBIX CUCTEM ANA KAXLOTO W3 3THX Ghy4aes.

Mpw ebibope napameTpos cucTeme: He ByAYT paccMaTpuBaTbhCh BONPOCH!, ¢ast-
3AHHBIE C ONTHMM3ALVEA KOHCTPYKTWEHBIX 3NBMEHTOD DPOCHTEARHOW W KORAeK-
TOpHO-APEHAXHON cnGTEeM (EpIBOP MaTEpUana OPOCHTENBHLIX W ABEHAKHBIX TPYG,
KOHCTRYKUWA GMNLTRa, COOpyXeHwi 1 T.a.). MpeanonaraeTcs, YT KOHCTPYKUWM
CHCTEM BbIGPAHB! G YYETOM NPUPOAHBIX M XDIARCTBEHHBIX YCAOBU.
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5.2. MAOWAAb OPOLWEHKA RO BAPMAHTAM ©®UKCHPOBAHUA

MoCTaHOBKa 3a4a4M CBOAMTCA K cnepyloemy. OpOCUTENBHYID CHCTEMY MpOo-
eKTVpYIOT Ha nnowaaw 5. Ha opoliaembiX 3eMnax B TEERUe N reT npeanona-
raeTCA EOANENbIBATE CeNbCKOX03AACTAeHHDIE KYAbTY bl Ki, Kz, ..., Kn, KOTOpBDIE,
vepeaysace NO rogam, obpasyiat HEKOTOpLIA cerooBopoT (wm pag cesoobopoTos)
Cn(Sq Ky, K2, ..., Kn). NposmuTpyem GyHKLUNOHAPORAHWE OpOCUTERLHOR CWG-
Temnt 3a N ner.

Kawaomy roayj = 1, 2, ..., N 13 mHOronevHero psna N COOTERTCTBYET CBOA
arpomeTeoponorudeckas ofcTaHoBKa Ha OPOWABMON TERPRMTONWMK, W, KaK cneg-
CTEVE, ANA KAXACFO (CAA TPeDYWOTCA CBOW PeXHMbl OpCLUEHUR, rpagukv BORO-
(OAGYA ¥ MAKCHMANLHBIA YAE/BHBIA PACKOR DPOCWTENBHOW CWCTEMBI, T.€. NMEe-
BTCR PAL MAKGMMANbHBIX YAEADHBIX PAcXOnos (6 JANLHEAWEM MMAROMOAYNEA) —
g1, g2, gu. OAVMH M3 3TUX TMAPOMOAYNEA BOMKEH GbiTe BRIOPAH B KAYRCTEE PAC-
YETHOrD Npy ONPEAENEHUY TEXHWHECKMX MaPAMETPOB OPOCUTENEHOR CMCTEMbI.

Npeanonaraeycs, 4To PacxOAbl BOAGHCTOMHMKA AOCTATONHLI AR obecneveHus
BOAOW OPOCMTENBHON CUCTEMbI NPY NPOEKTUNOBAHMK ee Ha NIOHOM MAKCUMANBHLIA
pacxod, TpeByOLWMAcA B PaccCMaTpUBAEMOM pAae net N, T.e

=g §%n, (5.1}
3pech (F — pacxol BOROMCTOYHWKA B nMKoskii nepuan noTpeGnenus B i-ik rog,
n/c, gi — MakcumanbHbiil yAEnkHbI pacxod, Tpebylowmiica e 2TOT roA AnA opo-
CHTENBHOW CMGTEMBbI, n/(C.ral; §i — KOSBWUUMEHT NONE3HOra RERCTBMS i-ro
BAPUAHTA CUCTEMDbI; S° - nrowags OPOLIEHIAA.

Crnocobe! U TeXHWKA NOAVMBA TAKXKe 3apaHol.

MakcyUmanbHbii YASNEHLIA PACAOA ONPEARNAET TEXHUKO-3KOHOMUHECKNE Noka-
3aTEAN OPOCHTENLHOW CMCTEMbI TPONYCKHYID CROCOBHOCTD FONOBHBIX aoao3abo-
[0B, MArvCTPanbHbix KAHANOB, CTAHLWR NEPEKAYKK U NOAKAUK, NPOBOARLLIEA W
PETYNAPYIOWEN DPOCUTENBHOA GETW, WAGNO AOKASSBANLHGIX MAWWH W MOAUBHGIX
YCTPORGTE, A TaKXe CTGMMOGTE CTPOMTEALCTBA W IKCNNyaTaluk cucTeMbl.

CucTeMa, PACCHMTAHHAR HA MAKCUMANsHLIR yAS/bHEIA pacxol ¢ MaX camoroe cy-
xoro (no peduunTy BoaHorc Hananca) roaa, TPEGYET MAKCUMANBHBIX KanWTa-
NOBAOKEHWIA Ha CTPOWTEALCTBO, HO 0GECNEYMBAET NPOSKTHYIC YpOXAAHOCTL CeNlb-
CKOXQIRMETBEHHBIX KYNbTYP B KXALIA 104 €€ GYHKLNOHWPOBAHWA. Cnegoeartenn-
HO, CpeaHemMHOroneTHuiA { 3a N net) NPUpOGT BANOBOrO ofbeMa NPoyKuMM OT
rMAPOMENMOPALIMM AN 3TOMDC BapuaHta GyAeT Takxe mMakcumaneH.

Mpaeaa, npw paboTe Takoik CHCTEMbl B rOALI Bonee BRaHuie, KOrAa norped-
HOCTE & OPOLIEHIAM YMEHBLUAETGR, MPOWCXDAMT 3aMODPAKMNBAHUE KANMTANOBAOKE-
HAA, & MAMALIKM BQABI HE MOrYT GbITh MCNONBE30BaHLI AR CPOLUEHWS Apyrux nno-
Wlaaei, Tak Kax Bce PABHO YACTWHHC MNOCTYNAKT B8 OPOCHTENbHYID CETh (e cuny
MPAKTUMECKN HEYCTPAHHMbIX B HACTOALLEE BPEMS KOHCTRYKTMBHGIX HecoRep-
teHcTe), ExerogHoe vHTEHGUEHOE OPOWEHWE 8 pAae CNYYaeR MOXET NpUBeCTH
K YAYALEHWO MENUOPATHEHBIX YONOBUA HA OPOLIAEMbIX 3EMASX.

OpoCcHTENbHas CHGTEMA, PACCYMTAHHAR Ha MAKCHMMATbHLIA YAENBHBIA pacxon
8 Camuiid BRaXHbi (N0 aedwunTy BOAHOrO Ganadca) rod, /MWeHa 3THX HERO-
ovaTkoB. OnHako nNpw ee paboTe 8 roan Gonee cyxwe, vem roj, NPUHATHIA 33
PacueTHLIA NP ONPEAENSHAV MAKCHMANEHOro YEENhHOTO pacxoaa, NPORYKTHE-
HOGTE OPOLUABMBIX 3EMEAL M3-32 HEAOCTATKA BRArM CHNKABTCA. CpegHeMHOrO-
RETHUA NPAPOCT Banosoro obnema CeNnbCKOXOIANCTERHHON NROAYKUWN 8 pe3ynb-
TaTE MEAVCPALMA ANA 3TOM0 BapMaHTa ByAeT MUHUMAnNEHbIM. Bce ncTansHele Ba-
pWaHTBl CMCTEM E Pa3HOA MEPe COABPXAT ADGTOMHCTRA W HEAOCTaTKW, OTME-
YEHHbIE B 3TWX ABYX.

PacqeTHbIA rMAQOMOAYAE NPEANAraeTes BhiBUPATh N0 MWHUMANLHOMY CPOKY
OKYNaEMOGTH COBOKYNHBIX KANWTANOBNOKEHWA B CTROWTEILCTBO CWCTEMB! W OC-
SOEHWE MENWOPVMPYEMbIX JeMent MO NPUPOCTY CREOHErcROECTE (3a nepHon yH-
KUMOHWPOBAHWA CUCTEMbI) YMCTOra ACX0Aa:
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F => min T,
i

rae Tj — CPOK OKYNABMOCTH COBOKYNHBIX KAMATANOBNOXEHWA B CTPOMTENLCTBO M
OCBOEHME /-ra BapVaHTa OROCMTENLHOW CUCTEMGI NO NPMPOCTY CPEAHEro (3a ne-
pyoa ee BYHKUMOHWPOBAHWA} YMCTONO A0X04a.

CnenyeT oTMETUTE, 4TO B ~METOAMKE ONPENENEHHWA 2KOHOMMYECKON 3d¢pex-
THBHOCTH KANKTAMbHEIX BNOXKEHWAY, YTEERPXAeHHOH TocnaaHom COCP v MoccTpoem
CCCP («3xoHoMMWqeckan raszeras No 2, 3 3a 1981 r.), M3MeHEHbI KPUTEPMM OnN-
PEAENEHNA IKOHOMUHECKOW IPPEKTHBHOGTH KANWTANOB/IOKEHWH N0 CPABHEHUIO C
paHee NEeNCTEDBABIUMMK HOPMaTHBaMKW. B Held 0BOCHOBLIBAETCA COBEM CENbCKO-
XO3IANCTEEHHDN NPOAYKLWM, NNAHWPYEMOR K NPOM3BOACTRY HA OPOLUAGMBIX 38M-
nax, acnn oH He Ohin 3anaH JapaHee. ABTOR B HacToRWweR padOTe pyxoBOACT-
BoBancH «HHCTRYKUMENH (MeTOAMKOW) OonpeaeneHvs IKOHOMMHECKOR agxpexrTua-
HOGTH KANMTAMOBAONKEHWA B OPOLWIEHME M OCYWEHWE 3ement W ofesogHenne nac-
oUW Mussoaxosa CCCP, 1872 r.

B HacTOMWee 8pemMA HOPMATHBHLIX MATEPWance, ONPELENAIOWNX KPUTepri
FKOHOMMYECKOWR 3PPEKTUBHOCTH KAMUTANOBNOKEHWA B MENMORATHBHOE CTPOM-
TenLCTBO, HeT. OOHAKo NpeACTABNEHHbIe 3AECH AArOPMTME BLIGOPA ONTHMANLHLIX
NapaMeTpo8 MENWOPATUBHLIX U FTMAPOMENMORATUBHBIX CUGTEM HE NPeTepnAT Cy-
LBCTBEHHLIX WIMEHEHWA Npu napexoae K onpeaenesnt) 3GQexTHEHOCTI Kanm-
TANOBNOXKEHHH MO MIMEHWBLIMMCA KPUTEPMAM W MO3BONAT BLINOAHATE TEXHWMKO-
IKOHOMUYECKHE DGOCHOBAHWA C MX YYETOM.

Ans pexima 0poILeHUA 8 3ACYILNWMEDA 30HE (NPW HANKWYUK conei’d B novwscobpaay-
OWKK M NOAGTMNAINLMX NOPOGAX), KOTOPOM COOTBETCTBYET BbIBPAHHLIA BADHAHT
YOENBHOTO MAKCMMANLHOMD PacX0A3, COCTABAAIOT NPOrHO3 BOOHO-CONEBOIQ PEXM-
Ma. AHANM3 3TOMD PEXVMA BAET BO3MOXHOCTD YCTAHOBWTL BroO NMEMAESMOCTb.

NocnenoBare/bHOCTE NPOUECCA BbIGOPa BAPMAHTA YOENBHOrD MAKCAMANLHOMD
pacxoAa cneqywiyan.

1. OnpeaensiioT 803MOXHEIE BAPHAHTDI YAENbHBIX MAKTAMANbHBIX PACXQL0E OpO-
CUTENLHOM CHCTEMDI.

MakcumaneHwe oparHaTE! TMARCMODYNA HETTO (yAeNbHbIE MAKCUMANbHBIE pac-
XOAbi) OPOCHTERLHLIX CUCTEM YCTAHABRAUBAKNT NO YKOMNNEKTOBAHHBIM FpaduKkam
noAvBEa GEBOOGOPOTHBIX YNacTkoB. MpadukM paspaboTaHol HA OCHOBAHMM WMHTEr-
PANLHbIX KPHERIX AednuUnTOB BOAONOTPEGNeHUA CENCKOXO3IAWCTBEHHSIX KYNbTYR,
8XOAALMK B CEBOOOOROT, C YYETOM RPOAOAXMTENLHOCTH MOMBHOTO NEpHUoAa,
rNyOUHbI YBIAXHAEMOTO CACA W NPEANCNMBHON BAKHOCTH NOMesl no $as3am Bsa-
FETALMM; PACYETHLIX NOAMBHLIX HOPM, MNapaMetpoB MOSMBHOA TEXHWKW, NO3WLMA-
OHHOCTU €2 paboThl M NOTEPe BOAbI HA cOPOC (NPW ROBBPXHOCTHOM MOAWABE) KW
Ha ucnapeHve (NpW [OMOEesaHud).

YKOMMNEKTOBAHHLIE TpadkM NONUBA COCTABAAIDT NC KAXKAOMY CeBooboOPOTHO-
MY yYacTKy ANA Kawaoro roaa wa pspa ner N (ve medee 25...30) ¢ yveTom
MMEIOLLMXCA PEKOMEHAALIMA M NPOrpamm, COCTABNEHHBIX HA JBM.

Ha Gnuxaien x 0GRaKTY METEOCTAHLUMM BbIGMPAIDT WCNOAHLIE METEOAAHHLIE
ANA PACYETOB PEXVMOE OPOWEHWRA.

C rpadhMxoB CHUMAIOT 3HAYEHWA YAEAbHLIX MAKCUMabHBIX pacxoacs (opavHat
rMapoMoayna), COOTBETCTBYIMLMX NWKOBOMY NEPHOAY BOgonoTpebnexns.

MNpy noavee A0XAEBAHWEM MAKCUMAALHLIE YAENLHBLIE PACKOObI ONPEASARIOT KO-
AAMECTBOM OAHOBPEMEHHO PABOTAIOWNX AONKAEEANLHLIX MAWMH {ECNA NONHBHAA
TEXHHKA OJHOTHNHA) MM GTHOWRHUEM CYyMMbl DACXOAOB GAHOBPEMEHHO pabBora-
HOLLMX [ONACBANBHBIX MALLUMH K MI0LLAAM Cea00GOPATHOND YHACTK: (ecnm nenonk-
3YETCA NAAVMBHAA TAXHUKA PA3HBIX TANOE M MOAMGMKALMA);

gn = 3, Q/S¢, (5.2)
rAe gn — MAKCUMANLHLIA YAENLHBIA PACXOD HETTC B NWKOBbLIH NBpWoA BOQONOT-
pebnenmn, n/{c. ral; n =1, 2, ..., L, rae L — wucno cepoobOPOTHLIX yyacT-
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KO8, E Q - CYMMapHLIA DACXON OAHOBREMEHHD PAGOTAIOLLMX AOKASBANEHEX M-

wuH, n/c . ral; S5 -~ nnowaae n1-ro ceBooboOPOTHOrO yNacTKa, ra.
MakcnmanbHbie yOEnbHble PACKOAB HETTO B UENOM N0 CHCTEME ONPeacsioT
TAKKE 33 KAXAbIA IO KaK CPESHEB3BELUCHHBIE C YYETOM NPOUEHTHOrO CTHOLLEHH!
nnawanein cesdoGopPOTHLIX YHACTKOR K OGLIER NIOLLAGH OPOLLIEHMS 1 HX riapo-
Mogynei:
Gi=Pig+Prgz+ ... +Paq,
FAE Ji — MakCMMankHbIA YAENbHLIA Packon, HeoGxoAWMbHA ANA NOHAYM BOORI HA

10 CMCTEMY B NEPWOA NMKCBOrD BOAONOTRpeGAeHna, n/{c . ra); qi g2, ..., gL
~ MBKCHMAanNeHeIZ yaenAbHBlE pacxoabl ceBoOBOROTHBIX yyactkom, n/lc . ra});
P, Pp, ..., PL — COOTHOWEHVE QPOLAEMON MAOLLAAM CeBooBOPOTHOD yyacTra

K NNOWAAN BCEra OPOLIaeMOrd MacCHBa, AQAU edrHMLbI.

NonyueHHblid pAA TMAROMOAYNER PaHXWMPYIGT B NOPAAKE BOAPACTAHMA W ONpE-
DENAIDT 0GECNEYEHHOCTD KAXA0ra WieHa pRaa.

PacueTbl 3KGHOMUMECKOR 3dPEKTMEHOCTM CHCTEMb! MOrYT BbiTh BLINOMAHEHbE
LA KAXKOO0MO 3HAYEHWA 0DECNAYEHHOCTY BOJAONOAANM (ynenuaHbIX MAKCHUManbHbIx
PAGXOA0B CHCTEM) W3 PACCMATPMBAEMOTO PAAA. C LBALKD COKPALLISHUA PACHATHBIX
BAPMAHTOR PEKOMEHAYEYCA CTPOWTE AuddpepeHLansHYIO KPURYIO pacnpeaeneHns
HACTOCTEN 3HAYEHWMH ruapOMOAYNEi, KOTOPARA NO3BONAET YCTAHOBMTE MX MOBTO-
PAEMOCTE B MHOroneTHem psay. [lonyyeHHnid B aTom cnywae Gonee xopoTkuii
PAA 3HAYSHWIA TMAPOMOAYNER TaKXE DAHXWUPYIOT B NOPRAKE ED3IPACTaHMR, O6ec-
NEYEHHOCTE KAXKAOr0 YnNeHa prAaa onpenensioT Ng HAKONJIEHHOW YacToCTu.

HHUCNO pacueTHbIx BapHMAHTOR A ONPEOENAIOT NO YHCNY YNEHOB PAHXWPABAHHOMD
PAAA MAKCUMANbHLIX TMAPOMOAYNER, ECNM PAcHeT BEAYT N0 BCEM PEANbHbIM ro-
BaM, WK NO YACAY 3HA4YEHMI MMANOMOAYNEHA, ONpedeneHHbix nNo AudbdepeHum-
ANbHOM KPMBOWA 4acTOCTM wx pacnipefeneHws. B nocnegHem Clywae wichna pac-
HYETHLIX BAPWAHTOB 3HAYWMTENBHO COXpawlaeTcs.

HacToCTW ruppomoaynei CryxaT BECOBLIMH 3HANEHUAMK NPH OfpeaeneHuy:
CPeOHEBIDBLIEHHEIX 3HAYEHWA IXOHOMWNECKMX N0Ka3aTenai.

2. Ana kax[oro BapHaHTa yAERuHOrO MaKCHMANBHOO PAcCX0AR PacCYMTLIBAIOT
GOBOKYINHEIE KANMTANOBNOKEHUR FOCYAANCTEA N CENbCKOXOIARCTEEHHLIN NPearpH-
ATHIA HA OCHOBAHWH OBLIENPUHATLIX B NPOEKTHOW NPAKTHKE HOPM M PAaCcLLEHOK.

Paimepnl kanuTaNoBNOKEHAR ¥ TEXHMNECKUE MAPAMETPLI OPOCUTENEHON CGWGC-
TeMbl ONpeNensAioTCA MAKCUMANbHEIMN PACHETHBIMM pacxoaamu SpyTTo, nonyyeH-
HuiMi ¢ yvetom KNI scex 3BEHLER OPOCWTEALHOW GETH.

Mo scem 0T0GPaHHLIM BAPUAHTAM FMAOPCMOOYNEA PACCYMTLIBAKT KanwTanoe-
NOXEHWA HA CTROWTENLCTBO OPOCUTENLHOW cucTeMbl. WX pasmeps: npuHumaict
N0 CBOAHOW CMETE, B KOTOPOW Y4MTBIBAKOT BCE BUABI 3ATPAT, BKMO4YAs HAKNAAHBIC
PAcX04bl, MPOMME 3aTPATHI, 3aTPAThl HA BPEMEHHLIE 30AHMA U COOPYXEHWUS, Bhi-
nonHenwe paGoT B IMMHEE BPEMA, 4 TAKKE NNAHOBLIE HAKONNEHWS.

K 06A3aTeNbHO yHUTEIBAEMbIM NOKASATENAM KATMTANOBAOKEHMIE OTHOCATCS GAE-
AYIOUWME. HA ONOCUTENMLHYIO CETh HCEX KaTeropuil & COOQYXEeHWAMU, HE KON-
NEKTOPHO-APEHAXHYI0 CeTh C COOPYXKEHUAMM, HA BOROIAGOLHLIE COOPYKEHHA, Ha
FONABHBIE TIEPEKANEYHDIE M MOAKANSYHLIE HACOCHDIA CTAHUMK W 3OAHWMA ANH pa-
GOTHWUKOB CAYXObi IKCNYATALMM, HA NNGHWPOBKY OPOWAEMBIX 3EMENb, Ha AO-
KACBANGHYIO TEXHMKY W MAIKWHBL. YUHUTHIBAKIT TAKXKE KANWTAROBNONMEHMA Ha CelNb-
CKOXOIANCTBEHHOE DGCROSHWE JEMENL WU CRNLCKOXOIRACTBEHHOS CTPOMTERLCTED,
a TAaKxe HA KUNULHOE CTROMTENLETBO ANA pPaboynx, 3aHAThIX Ha NPOU3BGACTBE
(B cnysae, ecnv NpeaycMaYpPUBAaETCR NPUTOK BONONHNTENBHON paboded cunbl).

3. Texkywpe nIAEPXKH (IKCNAYATALMOHHBIE 3aTPATE), HE BXOAAUINE B GEOECTO-
HMMOCTEL NTPOAYKUWM PACTEHMEBOACTERA, TAKXKE oNnpenensinT AnA KaxX4oro 8apruaHTa.

K 3KCNNYaTaUNOKHbIM 3aTPATAM OTHOCHT AMOPTM3ALMOHHLIE OTYHCIEHMS HA pe-
HOBALWIC ¥ KaNHTaNLHBIA PEMOHT ONOCUTENLHOR CHCTEMBI; PACXOAb! HA TeKYLLMA
PEMOHT U TexHuveckoe OBCnYXHMBaHWUE OPOCWTENEHON CETKH v Bono3abopHaX Co-
OPYXKEHWA, eXEerofHwe 3aTPaThl Ha NOLArOTOEKY NOMWMBHOrO DBOPYAOBaHMA K opo-
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CMTBNBHOMY CE30HY M 3UMHEMY XpaHEHWIO; 3apaboTHYW NNaTy ObBCAYMVBAIOULETO
NepCOHANA; 3aTPATbl HA TEKYLLWM PEMOHT M TexXHWYECKOE OBCnyXveavue noxne-
BANBHBIX MALMH W HACOCHLIX CTAHUWI, CTOMMOCTE TONNWBD-CME30MHBIX MATEPW-
anoe, 3NEKTPO3IHEPrAM W Op.

PaCx0nbl HA AMOPTHIALUMIO COOPYXEHHA, 3aaHUiA, oDopYA0oBaHKA M MALLVIH Pac-
CHMTLIBANOT N0 GEMCTEYIOLMM «HOopMam aMOPTHIALMOHHAIX OTHUCNEHWIA» [oCnNaHa
CCCP, a Ha Tekylwud PeMOHT — no HOpMam, yTeepxnexueim HTC «Caroasopn-
poextas. pyu OTGYTCTBMM HOPM HAa OTAEALHLIE BUALI GOOPYXEHWA PACXOAbLL HA
TEKYLLWMIA PEMOHT NPUHUMAT B pasmepe S50% 3aTpaT Ha KanWTaNbHLIA PEMOHT.

AnA KawAoro BAPWAHTA OPOCHTENBHOW CUCTEMbI, PACCMMTAHHOIO Ha OAMH M3
rMMAPOMOAYASH PAHXWPOBAHHOrYG PRAA, OTRENEHO ONPeREnmIaT:

3aTPaThl HA BNEKTROAHEPrMKI 32 KAXAKIA rof GYHKLMOHMPORAHUR CMCTEMBI M3
MHOroneTHero paga N,

AMOPTUIAUMOHHBIE OTYHCNERWA;

NPOYWE 3KCTUIYaTaLMOHHbIE 32TPATHI, HE BXOAALUWE B CEGECTOMMOCTL NPoayK-
WA PACTEHWEBOACTRA, 33 KAXALA Mol GYHKLWMOHWPOBAHUA CUCTEMbI.

4. UCNONL30BAHME MEIUOPUPOBAHHBIX 3EMENb N CMELMANVIALWMIO XOIAWUCTE Ha
DorapHeIX 3emnsx A0 opowenvs (nogeuctema CXN) nprHMMAIT No PakTHYECKK
CAOKMBLUMMCR B XO3RAACTEAX YCNOBMAM, Ha menvopvpyemeix aemnax — B GOOT-
BETCTEWW C MPOSKTHLIMK NPOpagoTkaMu No cornacoeanmio ¢ AMNK,

5, HfaHHoie 06 YPOKAWHGCTH CEALCKOXOIRHCTAEHHLIX KYALTYD HeoGxoauMbl ana
onpeaeneHus BbIXDAa NPOAYKUWA G BOrapHbix U MEIMODUDOBaHHLIX 38Mes U NpK-
POCTa BANOBOrG W YWCTOMO AOXO0AA.

YpoxaiHocTs 8 yCnoeuax 6orapbl {WiM N0 MEAVORALMH) 33 KamAblA Tog §j 13
paaa N net npuHaMaoT Mo $aKkTHYeckoi ypoXaliHOCTU B XO3SACTBAX 33 peanbHbie
roaw /(I =1, 2, ..., N}, vMEIOLLME YBRAXHEHHOCTD FOAA f M3 YNOPAACHEHHOro
psaa N net,

Mpw pacyeTax BapMaHTO8 C MCNONL30BAHKWEM AudpEPEHLMANLHOA KPMBOA pac-
NpeaeneHunl HaCTOGTER MTMAPOMOLYASH YPOKAAHOCTL Ha Gorape ana Kaxnon rpyn-
Nbl 71j, COASPXALLEA /1 NET M3 YNOPRAONEHHOTD pARa N, ONPEANIaT KaK CPeaHIon
YPOMAWMHOCTb 34 pAA pednbubiX net {1, 2, .... L = M), vMeOWwMX YBRAKHEN-
HOGTb, PABHYIO WM MEHBLIE YENAKHEHWOCTW /-r0 roaa wa N nev, rpe /i cOOTBET-
CTBYET MaKCHMANBHOMY NOPAGKOBAMY HOMEDY 4neHa paaa N, CoaepxXallerocs e
rpynne j.

YpOXARHOCTE CENbCKOXD3IRACTEEHHLIX KYNETYR Ha OPOLAEMLIX 38MASX onpe-
AENAOT ANA KIXKLOr0 EeIDPAHHOrO BapUaHTZ CDECNEYEHHOCTHM BOAONOAAYM CHC-
TEMBI 33 KaXAbIA rof € GYHKLUOHMPOBAHWE.

YpOXAHHOCTE MPUHWMAIOT HA YPOBHE NPOSKTHOM B FoAM, Tpebyrowue soao-
0BECNEYEHHOCTH OPOWEHWA, PABHOW WIK HWKE Pac4eTHOM CHECNEYeHHOCTH BO-
AONOAAYA BAPMAHTA.

B roabl, kOraa aHayeHwe ruapoMoaynfi A0MKHO ObiTh BLILLE PACHETHOIO, YPO-
HAAHOCTE ONPEAENAIOT € Y4ETOM 68 CHHUXEHMA OT HENONONMBA HA OCHOBE ee 33
BUCMMOCTER OT PEXVMOB OPOLUEHUS, MONYYEHHDIX NO AKCTEPUMEHTANLHLIM faH-
HbiM E 30HE NMPOEXTUPOBAHWA, NMBO G NOMOLWLI0 MOAENEA PAIBMTHA CENLCKOXO-
IFACTEEHHBIX KYNLTYP.

Mpn 3TOM B 3aBUCMMOCTW OT TEXHWKM NONHBA BOIMOXHLI BAPMaHTHI onpeae-
neHwA Heaabopa NPOAYKUMK GT CHAXEHWA YPOXAAHOCTH N HepOnOAWBaX:

1) BOAA PACNPENERRETCA HEPABHOMEPHD NO BCEA NAOIMAAN OPCLLIABMOrO yua
cTka. HepobGop OT HeQONONWBA ONPEASAAIOT NO KAXKACA KYNLTYPE, MCMOALIYA yKa-
3aHHbIe BLILWE 3ABMCHMOCTWU. CHuXeHWe YpOXAWHOGTWM HA NMACLLAAW, 33HATOWM OA-
HOR KYABTYPOR, HOCHT PABHOMEDHLIA XapaKTep. TAKOW BADWAHT pAcHeTa BO3MONEH
NpK NOBEPXHOCTHOM NONUBE,;

2} BOA3 HA OCHOBHYIO 43aCTe TEPPUTOPHMA NOQAETCA R COOTRETCTEMKM C pacuer-
HBIM BAPMAHTOM MAPOMOAYARA. Ha 3TOW TeppUTOPHM YPOXAWHOCTL NMPUHAMAIOT
Ha YPOBME MPOEKTHOM. YacTb TEPPUTOPMM B NMKCBLIK NEPHUOA BOAONOTPRGREHWA
HE NGMBaT. CHMXEHME YPOXAAHOCTHM HA HEAONONWMTOR NAOLLAOM TaKXE onpe-
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[ENMOT 10 3ABACMMOGCTH YPOXAWHACTH OT PEXMMOE OpOWIeHnA. B paae cayvaea
OHA MOXET GtiTe PABHOM YPOXARHOCTH B PeancHbié rogsl HA GOrapHbix 38MAAX.

B chy4yae OpoweHwA OOXASEAHMEM HA 3AKPLITEIX OPOCHTEALHLIX CHCTEMAX He-
ACNCAWTAR NNOWaAk ACMXKHA GeiTk KPATHA NNOWAAAM NOnel, oBCAYXHBAEMbIX
ACKAEBANBHEIMY MALIMHAMW NPMHATLIX TMNOB.

6. Npcn3soACTEO NPOAYKUMA B DOrapHbix YCAOBMAX A0 OPOLISHWR yCTAHABAW-
BalOT COMNACHO C/OXMBLLEAR CNELUMAAW3ALUMWA XOIAWCTE.

CTpyxTypy NOCEBHBIX NAGWAASH, PACNpPEAEneHWe W 3aTpaThl KDPMOB Ha Npo-
W3BOACTED MPOAYKLIMW XWBOTHOBOACTEA, a TAKKE CTOMMOGTE M ceBecToMmocTs
NPOAYKUMA PacTEHUEBOACTBA W XWBOTHOBOACTEE NPMHUMAIOT N0 rOADBLIM OTYE-
Tam XQ3IAACTE.

Ha opolaembix 3emMnax NPOW3BOACTEO NEOAYKUWMH ONPERENAIOT B COOTBETCTAMUU
C NPOEKTMRYEMbIM NCNONLIOBAHVEM 3EMENL. YPOXAAHOCTL Ha Gorape v Ha opo-
WIAEBMBIX 38MAAN YCTAHABAMBAIOT 8 NOPAAKE, W3NONEHHOM 8 Nn. 3.

Banoeoit BLIX04 NPOAYKUMA RACTEHWSBOACTBA € CWCTEMb! PACCYMTLIBAKT MO
Ka¥ AOMY BapwaHTy ODECNEMeHHOCTH BOAONOAAYM 33 KaXALIA rof, yHKUMOHWPO-
BaHWs C Y4ETOM BO3MOXHLIX HEpobOpOB B OTLEAbHLIE rogbl. Mo 3TUM AaHHLIM
BAIMMCNAKT CPEAHMA WIM CRENHEES3BEWLIEHHLIA 33 Mo/ BuiXOA BANGROWM NPOLYKUMK
B KOPMOBBIX €4MHALAX M B8 CTOMMOCTHOM BblpaXeHu.

CToMMOCTE BOWMHMUBI NPOAYKUMA WCYACHAKDT NO 30HANAbHLIM 3AKYNOYHLIM LE-
HAM, GTOMMOCTE BANOBOW NPOAYKUWA — C YMETOM CTOMMOCTW NPOAYKLMAW XWED-
THOBOAOCTEA, NONYYAEMOR 33 CHET BRIXOAA KOOMOB C OPCLIABMbIX 3EBMENb,

Of6beM KOPMOE BoMUCIAIOT N0 HOPMAM WX 3aTPAT HA BAMHULY NPOAYKUMW, a
COCTAB YCTAHARMEANNT C YHETOM CNELMANM3ALIMM XKMBOTHOBOACTBA B X03AHCTBAX.
Mo BCeM BapwaHTaM PacGHUTHIBAIOT YACALHLIC NOKA3IATEN# BbIXOAA NPOAYKLWAM
Ha 1 ra B KOpMOBLIX €QMHMLAX, A Takxke B pybnax.

7. NpoexTHyo CEOECTOMMOCTE NPORYKUMM PAcTEHWEBOACTBA W KMBOTHOBOA-
CTEA YCTAHABWBAOT NO TEXHONOIWYECKUM KapTaM WK PacyeTHbIM NYTEM NO Kank-
KYNALMA COrnacHo HOPMaTUBaM. JNA KAXAOTO BADKAKTA PACCHMTRIEAINT CREAHIOI0
WK CpPeAHEB3BELUEHHYID CEOECTONMOCTS.

8. BanoBo# A0X0A HA DOrapHLIX 3EMARX W B YC/IOBMAX OPOLUEHWA ONpefensiot
Mo BGEM BAPWAHTAM ANA KaXA0ro rofa KaK CPeaHvit MNv CpeaHes3BeLISHHbIA 33
ron (w3 paga ner). Y4cTeii ACX0A B YCNOBMAX DPOLLEHHMA MCYUCARIOT 33 BLINETOM
3aTPAT HA IKCTYATAUMIO MENMOPATHEHBIK CHCTEM.

9. NpApOCT YMCTOr0 AOXOAA OT MEAMOPAUMKM ELMNMWUCTAIOT NQ PAHOCTH Mexay
YHCTLIM AOXOQOM C MEAMOPVPYEMBIX 3EMENb 1 A0XOAOM, KOTOPLIA NONY4anu C
ITWX 3EMENL 40 BHEAPEHWA MENVOpaLn. [Py 3TOM yHMTLIBAIOT NHMPOCT YHCTOro
AOX0Aa Ha 1 ra, a TaKke OTHOCUMYIO K CENLCKOMY XOJAMCTBY YACTb HANOrA C
00opoTa Ha NPOAYKUMIO C MENWOPMPOBAHHLIX 3EMEn..

10. OnpepensioT GPoK OKYNAEMOCTH GOBOKYTHLIX KANWTANOBNONEHUA FOCYAAPCT-
83 U CONBCKOXOIARCTBEHHLIX NPEANPYATHA B CTPOUTENLCTED CueTEMbI NI Ha M3:

Toh « = Ciex /nqﬁc%um; {5.3)
rae T8 « — CpoK oKynaemocTw cuctemel MM Ha M3 ¢ dHKCMPOBAHHOK NNOLIAAL
#® ann rMAPOMOAYNA C MHABKCOM k; W't « — KanWTanbHbie BHOXEHHRA B CHCTEMY
AN #a M3 Ha nnowaam e NP HARMMAKM OpOCUTENBHOA CETH ANA PacyeTHOro

THAPOMOAYAS C MHABKCOM K, D.; MYy — CPRAHEBIBEWIEHHLIA NPUPOCT YMG-
TOro AOXOAa NPV NOCTOAHHOMA NAOUIAAW OpoweHva, p. 3a 1 rog.

B atom crniyvae cpeaHeelBelleHHbid AONONHUTENbHLI YHCTLIA [0X0oa onpepe-
AAOT N0 3ABACAMOGTHI

n M
nqyﬂcoﬁ;":: = { E [ E (3um — Fagn ) Wi wn g -
N=1t M =1 {5.4)

- (314'u - SBIE.H ).V.E Kn nﬂg et (AMK + 3KKI| + a}l‘") ] Op'a"} -0—1,;;'- .
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e ¥arn — YPOXARMOCTD M-fi KYNLTYPh HA OPOLAEMEIX JEMIAX NPV PEANM3ALMW
k- cucremm B S rog, T/ra; M — YMCAO BOSRENLIBABMbIX KYNbTYP: Opfdn —
4acTooTe oparHaATE AudbepeHUHANLHOA KpPMBOR pacnpenenneﬂuﬂ rMADOMOAYNeH

MHOTONETHENO PAAA MO BbIOENEHHbIM MHTEpsanam; Opg = E Opan; /1 — uncao
n=1
WHTEPBAN0E DMDGDEPEHLMANDHON KIMEOR PACNPeASNEHHA YACTOCTEN rMapoMoay-
ned MHOTONETHEro paga; fiad — nrowanb OpPOLIABMBIX 3EMeNb, 3aHATEIX M-
KYNbTYROH, ra; Yen — YPOXKAMHOCTo M-A KYNbTYPbl HA BOFAPHBIX IBMNAK B J-i
roa, 7/ra; Amy — aMOPTH3ALHOHHLIE OTHAGAEHUA MR K- cucTembl [N Ha M3,
P; Bxa — NPOUME SKCMNYATAUWMOHHLIE JATPATH! ANA K- cucTembl NN Ha M3 &
-1 rog, He BOWEALME B CRALCKOXO3AWUCTBEHHBIE WM3OEPXKKW, 0. I, — CTO-
MMOCTE JNEKTROIHERTMA ANA k- cucTeMbl [N Ha M3 e 7-# roa, p.; Juw — 3a-

KYNOMHAR LIEHA M-A KyNeTYPRI, P/T; 3835 — 3aTPaTh: HA BOIAENLIBAHNE M-I KYNh-
TYPbl Ha OpOLIABMBIX 3BMAAX NP HaAMuUMK k-id cwcTemisl NN Hva Ma g 7-i rog,
p. 3217 385y — 3aTpaTel Ha BO3AENLIBAHME M-l KYNbTYPbl HA GOrapHLIX 3eMAAx
BA-A O, p. 321 T,

PacyeTHbIA BAPWAHT CMCTEeMbI BBIGMPART 3KCNENT-NPOSKTUPOBLLMK M3 BapHaH-
TOB, MMEIOLMX PAANTMYHBIE MTMAPOMORYNH, MO MUHAMYMY CPOKA OKYNAEMOCT CO-
BOKYAHLIX KANUTANQRAOKEHMA W NQ NPMPOCTY CPEOHErOACBOI0 WAV CpEdHEeBlBe-
LEBHHOrD YACTOrD AOXOAA, YYMThIBAR M ADYIME TEXHWKO-2KOHOMMWHECKME MOKa3a-
TeNW, NEPEUMCNEHHBIE BRILLE.

1. Npr HEOGXOAMMOCTH ANA BLIBPAHHOTD BAPMAHTA YAENLHOMO MAKCUMATTLHOMO
pacxafa COCTaBASIAT NPOrHO3 BOAHO-CONEBATD PEXMMA Ha NEPUOS POTALMM CENb-
CKOXO3ANCTBEHHBIX KYNETYP U ONPEAENAKT, NPUEMIEM /M BLIBPAHHBIA PEXUM ORO-
LUEHWA.

BoaHO-cONesor pexvM pacCYMTHBAKIT MO YKOMMNEKTOBAHHEIM rpadmkam non-
vBa (rpadmkam BOAONOAAYM) PEANBHOMD roAAa, MAKCUMANLHBIA rMaPOMOayib KO-
TOPOro COOTBATCTBYET BLIGPAHHOMY BAPWUAHTY.

Ecnv B pAAY 3HauERNA @i MA4POMOAYDNA NOBTOPAMITCA, TO ANA PACUETOR Npu-
HMMAaKT rpaduk NONMBEa ¢ MaKCUMAarnbHbiM 06bemMoM BoAONOAaYM {Ccpeanes3se-
LWEHHOW OPOCUTEABHOR HOPMOW cesoobopaTa).

12, Ecnn conesoli peXumM NOMBOTPYHTOE HEYAOBAETEOPUTEAEH, YCTAHABNMBAKIT
noBaeky K OPOCUTENLHOR HOPME ANA CO3AAHNR NPOMBIBHOMO PEXHMMA 11 BHOBL KOM-
NRekTyioT rpadwk BOAONOAAUN € Y4ETOM 3ToR A0DABKM.

Bo uabexaHne yBEAMHEHWS MAKCHMANLHOMO FMAPOMOAYNS TPUMEHEHWME NPO-
MbIBHOMD PEXHMMa OPOLLEHWA B NEPMOA NMKOBOr0 E0QONOTPEONEHUA OrpaHnYMEa-
10T. MpyM HEOBXDAMMOCTHY NPEAYCMATPMBAIOT RPOMBIBKW. BHOBL COCTARNAIOT BOA-
HO-CONEBOR NOrHO3, TaK KaKk WIMEHEHME NONVMEHOTO PEXHMA MOXET NPHBECTH
K NOALEMY IPYHTOBLIX BOA B CRYYAE HEAOCTATOMHOW ECTECTBEHHOM OTTOMHOCTW,
3 NPEAYCMOTREHHLIS MENhl MOrYT He 0DECNEUHMTE HOPMANBHOTO CONSBOrD BEXNMA.

B nepeom cnyuae, Kpome OpocwTentHOW, CRERYET NPOSKTUPDBATL M KORNEK-
TOpHO-APEHAXHYIO CUCTeMy. Bo BTOpoM — BHOBb KOPpPEKTMPYIOT rpadwk Bopo-
nogasy. JTOT NPOLECC NPOACAXAIOT L0 TEX MOP, NOKA NPUHAThHIE PEXUMEl OpO-
LweHHa M soacnonaw He obecnedart Tpebyemeid ans KYNBTYD BOGHO-CONEROA pre-
¥UM TNIOYBOTPYHTCR (683 CTPOUTENECTBA APEHAKHOK CHCTEMbL).

13. BuIGpaHHBIA MAKCHMARRHEIA YRENLHLIR PACXCH OPOCMTENLHON GUCTEMbE C
yyeTom A0GABKKM HA NPOMBIEHOR PEXMM, CNPERENEHHOM NO NyHKTY 11, W coOT-
EBETGTEYIOLMIA eMy rpadivk BOAONOAAYM SBNRIOTCA PACHETHLIMW, & MOKA3aTENW
OPOCHUTENBHON CUCTEMEI WCFAORL3YIOT B rUIaHaX PAa3BWUTHA OTPAchi,
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5.3. NEPEMEHHASA MNOWALL OPOLUEHNA

WmeeTcs GOrapHas nnowadb, Ha KOTAPOW HaMeYaeTes CTPOMTENLCTRBO OPOGH-
TebHOM cueTeMbl. MAowaas CHCTEMBI HE ONpeJeneHa. Boaosabop Ha opouwleHue
B ronoee cncrembl Oy 3admkcuposa. B oBuem cnyuae aTy nnowaab snpegeniot
B 3ABMCMMOGTM QT TpeGyemoro B 3TOT rog rugapoMoayns:

S = Q¢ /qi (5.5}
riae S| — nnowanb BO3MOXHOTG OpOLWeHWA E i-iA rop, ra; Gy — $UKCUPORaHHLIf
pacxon e ronose CUCTEMB!, N/C; §i — MaKCMMAanbHbEA YASNBHBIR pacxoa HeTTO
OROCUTENBHOW CucTeMbr B /-4 rop, n/(c . ra); n — KN4 /-1 cucremot,

Heofxonumo BeIGpaTE pacyeTHbIA rMAQOMOAYNE N3 pANA MMARNOMOAYNSH, Hme-
Kwero N unexcs, u 060CHOBAaTH NADLIAAb CPOCUTENLHON CHCTEMBI npH cnepy-
KUMX NPegnoChINKax.

MunumansHoMy riuapomoayno {Hanpumep, ) COOTEETCTRYET BAPUAHT CUG-
TEME! C MAKCWMANLHOW NNOLWAARI0 OPOWeHNs 51, YTO COOTESTGTBEHHO yBenu-
YMEAET aOWMIA 06BLEM KaNUTANOBAONEHMIA HA CTRONTENLGTED MEANORATHEHOW Ch-
cTemul, OOHaKo YAENbHbIE KANWTAROBNOXEHMS (Ha 1 ra) a atom CAYNAE MHHK-
ManbHbI,

BMECTE € TEM NpU GYHKLHOHUPOBAHMM TAKOR OPOCUTENBHOW CUCTEMBI B TOORI
J, bonee cyxvwe, Tpebylowme rugpoMoayns G OPOWATH MOXHO MULlb YACTh NNO-
waan 5. Ha apyrof ee 4acTn AS' = § - 5i ypoxaWHOCTb ByneT Ha ypoBHe
YPOKAAHOGTH Ha GOrdpe, a BROXKEHHBIE KaNWTANOANMKEHUs 6yayT 3aMOpoXeHbl.

MaxcumaneHomy ruapoMoaynIo g COOTRETCTBYET BaPMaHT CHGTEMBL G MHHW-
MaNLHOR NAOWanEI0 opoweHws Sn. Mpaeaa, yASNLHLIE KAMMTANOBNONKEHUS bynyr
MaKCUMANGHL!, HO B KaXREIA oA PyHRUMOHWPOBAHMA CHCTEMBI j = 1,2, .. N Gy-
AYT OJOWRATH BGI0 MNOWAAL, 4TO MADAHTUAYET NATYYEHWE NPOEKTHON YPOXAAHO-
CTi. He NpoucxoauT TaKKe W 3aMOPAXMBAHUA KanuTaANOBIONREHW, Kaxpgbiia 13
OGTABWHXCA N — 2 BADWAHTOR NO CBOMM AGCTOMHCTBAM W HEAOCTATKAM 3AHMMAET
HEKOTOPAE NPOMEXYTOUHOE NONOKEHME MEXLY ABYMA DAacCMOTPEHHLIMM,

B KauecTee pacqeTHOro aniGMpaT MMARCMOAYAL g5, NP# KOTOPOM CPOK OKY-
NAEMOCTH COBOKYNHLIX KANWTANGBAOXKEHWA 8 CTPOWTEALCTED WU QCBOEHME MENM-
OprpyemeIx JEMEN> NO NPMPOCTY 4MCTOro NOX0AA T GYRYT MWHMMANEHLIMH, CO-
OTBETCTBYIOLAR ITOMY BAPWMAHTY MAOWAAL OpoLIeHWA S5

Tak kak rugpoMoayn ONpeReneH, To, UCXOAS Ua noTpeGHOCTH B BOAE TONLKO
H3 TPAHCTMPALWKD KYNBTYD W UCNAPEHUEe C NOBEPXHOCTW MOMBLI B 3ACYWIIMEOW
30He, roe B noYB0oBPA3VIOWMX W NOACTMAAOWMX NOPOAAX COAEPXATCA CONM,
ANA BLIBPAHHOrO BAPMaHTZ YAENbHOD MAKCHMANLHOrO pacxona NPoOrHe3MpyIoT
BOAHO-CONEEBOH pexmMm. ECNW BuiBpaHHuii REXHMM OpOoWeHUA He obecnewusaeT
Tpebyembiii ANA KYNBTYR CONEBOA pexum, pa3pabarnisaloT NPOMBIBHONW paxum,
YCTaHAaBAMBag ROBABKY K OPOCHTENBHOW HOPME.

PaccmoTpum npoliece BoiGopa BapMaHTa yAEABHOIO MAaKCHMANLHOrD pacxopna
1 05OCHOBAHNMA NAOWAAW, HA KOTORO#H uenecootipasHo CTROMTENBCTRED OPOCHTENb-
HOA CUCTEeMb,

1. ONpegensiT BAPHAHTL YAENLHBIX MAKCHMANBHbIX PacxonoE OPOCUTENLHOR
CHUCTEMBI W COOTBETCTEYIOLYHX UM NNOWAZENR OPOLLEHMA.

Mo kaxpoMy CesoobopOTHOMY yHacTky Cm (m = 1,2,..., L), HmeLemMy nno-
wags S5 W pasnuiHbIi COCTan, COCTARNAIOT YKOMIIEKTOBAHHEIE FPahHKK NONMEa
ANA KDKAOrS roaa us pAga net N. Mhowaas cpowenna Si, COOTEETCTBYIOLLYIG
KAXOOMY BADMAHTY FMAPOMOAYNA i ODOGUTENLHOR CUCTEMBI, DNPEOBNSIOT NG Ja-
BUCHMOCTH

S5=%nhsE i=12 N
; " (5.6)

rae S — nnowaps m-ro cea800BOPOTHOrD YYACTKA, ra; M, — MCHO M-X GERO-
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06OPOTHBIX YYACTKOB Ha OPOLUAEMON TEPPUTORMK /-ro BapnawTa, MavypansHoie

uncna; m = 1, 2, ..., L — HOMEPA Y4acTKOs, PACCMATPHEAEMBX B NPOEKTE.
Yr0Bbi HAATH fily, HEOBXOAMMO PELIMTL CMEAYIWYIO 3ajauy:
Eﬂ:-n s‘r:n - Max, '5.7)

APV OrpaHANeHNAX
S il S5 Gn < ComiSei Yo 2B Yie =12 . K (5.8)

rae Op — GKCUPOBAHHLIA PACXOA B TONOBHOM HAaCTH CHGTEMKI, n/c; Sei — nno-
wage, 3aHATaA e-A KYALTYPOH B /-M BapuaHTe, 1a, 7 — KA /-ro Bapwawnra cu-
cTembl; Yo — NPOEKTHAR YPOXAWHOCTL y-i KYNbTYPH, 1/72) Gin — MBKCHMANBHBIH
rMAPOMOAYNE m-ro ces00b0ROTHOTO YHACTKa, A {c . ra); BY, — npoexTHbIA obb-
aM NpPOMIBOACTRA &-1 CERBCKOXOIANCTEBEHHOR NOOAYKUMN.

BapuanThl MAKCUMANGHBIX YASARHLIX PACKOOOR HETTO (e uenom no cucTeme)
ONDENENAINT KaK CPBAHEBIRELUBHHOE 3HANCHWE ruapomoaynei cesoobopoTHBIX
Y4ACTKOB.

. 2. AnA Kkawporo BAapUaHTa TMOPOMOAYNA gi W3 PAHKWPOBAHHOIO PAAa onpe-
[EenswoT:

3aTPaThl HA IMNSKTPOIHEPrUK 3" 33 kawawi rog § GYHKUAOHMPOBAHNR -4 own-
cTeMbl, P.;

NPOuMe AKCTNYATALAOHHLIE 33TPATel, He BXORAWME B cabecToMMOoCTs CeNb-
CKOXOIARCTEEHHOMD NPOMIBOACTBEA, 33 KAXALIM FOA GYHKUMOHMDOBAHUA CHGTEMB
3" p.

KANUTANOCBAOKEHWA B uanoM no cucveme Xi, p;

AMOPTWIALMOHHBIE OTYACNEHWA NO cnoTemam Ji, p.

2. YCTAMasNWBAOT B COOTHETCTEMY C TPEBOBaHWAMK YMCNO 1 BUObLI CENbOKO-
XOIMACTREHHLIX KYNETYD, HAMEYZEMbIK K BO3NENtiBaHW: HA Borape; nNpoayKuMa
KOTOphIX NEPeBOAVTCA B NPOLYKUMIO XWBATHOBOACTBA {xax Ha OpOWIAEBMBbIX 3em
nex, TAK M HAa Gorape); mMewoumx Hanor ¢ oGopoTa.

4. ONpenensioT TAKKE NAOWALL, 3aHATYIO KAXACH KYNbTYPOW NPY OPOLISHWK KM HA
Gorape; YACNO W Skt KYAbTYR, EC3AENBIBAEMbIX HA OPOLLABMEIX JEMAAX B YCI0BHAX
HEAONONKEA; YPOXANRHOCTL CENbCKOKGIRACTBEHHLIX KYNLTYD, BOIACNLIRASMBIX HA
Gorape, v 3aTpaThi HA WX NPOUABOACTBO 33 KAKALIR 1o, GYHKUWCHWROBAHWA CHCTE-
Mbi; YPOKAMHOCTE KYAILTYP W 32TPATEI HA UX BO3AENEIBAHKE B YCNOBUAX OROLLABMOMD
ICMNBAENHS 33 KAXABIK T0A GYHKLMOHUPOBAHNA CHCTEME! (ANA KAXAOTo BAPKAHTA
CUCTEMBE); BhIXOA (B KOPMDBLIX afvHMLAXx ) NPOAYKLMA PACTEHMEBDACTEA, BOINENbH-
BaEMO B YCNOBUAX OPOLLIEHKA M BOrapbl (2CIM NPUPOCT YUCTOTD AOXOAA ONPEREAAIOT
€ YHETOM NPOAYKLMW XKUBOTHOBOACTBA), 3AKYNOMHEIE LEHbI NDOAYKUMK PACTEHUE-
BOAGTBA M XMBOTHOBOAGTEA, pacnpepeneHve (a %) KOpMoB Ha NPOM3BOLCTEG Kax-
JI0F0 BMAA XNBOTHOBOAHECKOR NPAAYKUNW HA OPOLLABMEIX U GorapHeiX 3eMNAK; 1g-
CTOAHHYIO HaCTh 3ATPAT Ha NPOM3BOACTEC KAXACIO BUAA NPOAYKLMWW XMBOTHOBOACT-
BA HA OPOWAEMBIX 3BMNAX M Ha Dorape; 3aTpatel (B KOPMOBbLIX E4MHALLAX) HA NPOon3-
B0ACTEO KAXAQrG 8MAA XWBOTHOBOAYECKOW NPOAYKUMK U NpYrue AdHHule,
HEOBXO[AMBIE ANA QNNALENEHAR BANOEOTO M YNCTOrO AOXOAA, & TAKKE [RYIUX Tex-
HUKO-3KOHOMUMECKWX NOKA3ATENRER NPU OPOLIEHHA.

5. BKCnepT-NPoeKTUPOBLIMK BbIGUPAET PACUeTHLIA BAPHAHT NO MUHUNMYMY CDO-
KA OKYMAEMOCTH COBOKYNHLIX KAMWTANGHBIX BNOKEHWHA NO NPMPOCTY CpeaHerc anm
CPRAHEBIBEWEHHOD YACTOrO AOXOAA C MPUBNEYSHWEM WHGOPMALMM O DPYrvX
TEXHMKO-3KOHOMWHECKMX NOKa3aTennx BAPWaHTOE:

M
TR = — %X min;
M hcpe. n (5.9)

68



nyads n:{
n

) b=

M
[ 3 (Buu— 382 ) ¥ xn 7% (RR° ) — (3w ~ 385xn) -
1 M =1

(5.10)
1
C ¥Ben (AT A (FEET Y - (AMe + + 3n —_
win (Flma amd) (FaR ") — (AMc + SKin xn) ] Op.tzn} Opa
rae 1ad (MRS ) — nnowans OpowWeHus NOA M- KYNLTYPOR B /-A roA npu
RSB ruapomoayne; fam™ - MaKCMMANLHANA OPOLUAEMAR MIOLLASL NOR M-7A KyNb-
TYpoW 3a nepnoa a1 Net (ocTanbHbie 0GOIHAYEHVA TE Ke, HTO W B NPeABIAYLLUHX
dopmynax).

FMABA 6. TexHMKO-aKOHOMMYeCKoe oGocHopaHme
eniGopa ropa pPac4eTHON BOADOGECNEYEHHOCTH
Ha npumepe NPUEONXCKOA OPOCHMTENLHOW CUCTEMBI

O6Wans NIOWaae OPOLWEHWA PMEONXCKOH OPACUTENBHON CUCTEMbI® CocTas
nseT D1,9 Teic.Ta, B TOM uYAChe 1-il ovepenw — 13264 Thic. ra. Cpeanve MmHOro-
NETHVE CYMME! OCAAKOR, ONPEAENEHHEIE 10 MATEPUATAM METEOCTAHUMA B FOPOAAX
Burensc W KpacHuiil KyT, paBHbl COOTBETCTEEHHO 425 n 443 mwm. Ha Tepputopum
OPOLUAEMOrC MACCHEA NNOWANGIC 13264 ThIC. ra NPUHATA CTRYKTY(A NOCEBHLIX mno-
wanen, npueegedHan B Tabnaue 8,1. OcranbHblé NOKRIATENW ONPEAENEHE!, WO~
xoaA w3 ofWei nnowanu opoleHna 91,9 Thc.ra.

6.1. CTpyxTypa NnoCeBHbiX nnowaaeii MPUBOHKCKON OPOCUTENBHOA CHCTEMBL

Kynarypa Nnowanb
% ra

Nuwennua:

ApoBas 44,78 5935

03MMARN 10,35 1373
Touepra 28,65 3801
Kykypyaa {(Ha canac) 7,02 932
KOpMQEbIe KOPHENNOAbI 3,68 4715
OpHoneTHwe Tpaekl {(Ha 3enewbid Kopm} 5,60 748

H1oro 100,0 13264

CTGUMOGTE CTPOMTENBCTEZ OPOCMTEALHOW CUCTEMbI B 3ABUGWMOCTM OT pac-
weTHO DbecredeHHOCTH aeduunTa BCAHOTO Ganadca onpeaenand no cbuexrtam,
NapaMeTpal KOTOPBIX 3aBWCAT OT BOGONOAAYH B CHMCTEMY. BTC BHYTPHXOIRACT-
BEHHAA CETb W ACHAEBANDHAA TEXHMKA] NOAKAYENHLIE, NEpeKayeqHble W rONOBHAR
HACOCHBIE CTAHLMW;, MarMCTPanbHLIE W PAChPEAGNUTENBHLIE KaHAALL, HANWBHLIE
BOAOXPAHWNMLLA,

* OeHOBHBE MEXHUKD-IKOHOMUNECKIE ROKQIAMEU CUCTEMbY, COE0SHUA O PeXUME OpO-
WEKNUS CEMBCNOXOIRECIMAENHBIX KYABHYD, FKOMILICKMOSaNHE pauxy  cudpomodyagd,
REOBXODUMBE KONUMATOBNOKEHUN ( IXCHIVANUTRUOHRDIE 3AMPAtel MO 8APUAHMAM Mé-
FUOPAPMIGHBIX  CUEMEM, PACCHUINEMHBY HA PASIMHHYIO OGECHEHCHHOCMD eudpomodyred,
NPUGEOCHD HO MAMMEPUCLTUAM HHCTRERYING «Corazunposo0xods. 3o8UcHMOCHL YDOXIUNG
CIMi CERLCKOXOTRUCTHEENHBX KYToMYP 0N GOO00BECREUSHROCTTM, ¢ MAKXe 3ampants na
ux npouisndimat npusodNMCa NG darnbiM dncmumyna «IIpusoaxeunposodxodr. ( Bei-
noaHero cosmectino ¢ H.P fOpuenxo.)
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Bononopauy onpeaenand Ha OCHOBAHWM FRagWKOE MMAROMOAYNEH, MOCTPOEH-
HhIX ANA BOCHMMMOABHEIX C2BOOBOPOTHLHIX YYACTKOB B KOAXD3axX WM, Kyibbiwuesa
W «[IBHUHCK WA NyTe», JTM YNACTKA NPUHATBI 33 aHAIOTOBLIE,

Mpaduxn rvapoOMOAYNA NOCTPOEHBI GNR HYETHIPEX NEeT, WMEKLUX PACYETHYIO
obecneseHHocTe 5; 25; 50; 75% peduumta BonHoro Ganavca (ABB) v makcu-
ManeHYI0 opawHaTy cooTeetcTeeHko 0,78; 0,68; 0,57; 0,48 n/{c-ra). Muun-
MansHoW obecneuenHocTu feduumTa (3%) COOTRETCTEYET MAKCUMAAKHAR OpaV-
Hata ruapomoayna 0,78 n/(c-ra), 4To NPOTHBOPEYMT HOPME, NPHHATON B NPaK-
THKE NPOEKTULROBAHWR, — KAK NPABMAQG, MAKCMMANLHAA MMEET MAKCMMANLHYIO
obecnevennocTs 95%. 3IT0 HecooTeeTCTEME ODLACHRETCA TeMm, 4To ofecneweH-
HOCTR OPOLWEHWA ONpeaensny paHee no geduunty ocagkod. B 3tom cayyae ca-
MOMY GYXOMY rogy, WMMEIOLLEMY MaKkCUManbHYID 0GEecnevYeHHOCTs (8epoaTHOCTL
NPEBLIWEHWA DCAAKOR) COOTBETCTBOBANY MAKCUMANLHEIE OOCHTENLHLIE HOPMBI.
Ecnn onpeaenate 3T HOpMAaTHABI MO ABhUUMTY BOAHOS Sananca, TO Ans Camora
CYXOro roja, TpebyIOLWEero MakCWMANBHLIX OPOCHTEIBHBIX HOPM, XAPAKTEPHA Mu-
HAMAaNbHAA BEPOATHOCTE NpeesivennA BB, wnu ero MuHumansHan ofecneyen-
HOCTE. OAHAKO NPMHATLIA paHes MeTog PacyeTa ODEeCNEe4EeHHOCTW COXPAHWICA M
npK NEPExXoaEe HA HOBLIA METOR.

CTOMMOCTE MENVOPATHBHOM CUSTEML! AN KAXA0T0 U3 YETLIPEX NET PACHETHON
804000ECNEYEHHDCTA PACCYMTLIEANK B ABYX BApWaHTax: NEpPBbii — cuctema Sea
BOAOXPAHVNVMLAA, BTOPOR — C BOAOXPAHWALLEM.

WameHeHnE CTOMMOGTH CTPOMTENBCTSAa OPOCUTENLHOR cucTembl Ha 1 ra nno-
LWAAN W IKGNAYATALMOHHBIE 3ATPaTh! {BKMIOMAA AMOPTHIALMOHHLIE DTYHNCIEHMA K
CTOMMOGCTE SNEKTPOIHERMMA) ANA BCEX NIET, HMEIOLLMX MPUHATYIO PACcHeTHYID obec-
NeYeHHOCTL, NpMBEAEeHL! B Tabanuax 6.2...6.4.

6.2. CTOMMOCTE EDACXD3ANCTECHHLIX 06BLEKTOR M IKCNNYATALMOHHBIE
3aTpaTLl NpW paanu4noi obecnevennoct IBE
(eapuaHT | — 623 BOQOXPaHMAKLW)

OfweT BoADXaAACTEOHHOrC | CrarMocTe | AMORTHIALMGCHHDE Kanuranohod Tewyluwit pemoHT
CTpOUMTENBLTBA OEIEKTII, CTHRCNSHKA PaMOHT
Thic. p- % CyLIua, % CYMM3, % CYMME,
THC. P toic. p. THIC. P.
1 2 3 4 5 [ 7 8 ]
Ofecnavuennoems P = 5
Nepexaye-mbie HC 28963, 4 - — 2,3 | 6661 2,5 722,05
NoaxavenHbe HC 1828811 7.4 1353,32 3,4 ! 62,8 3,8 604,95
MexxcInACTBOHHBIE Kahan bl 40400, 3 — - 1,8 128,82 0.8 323,92
|BuyTpuxnsRRciaeHtan cetn 63135,3 | 2,5 | 575,38 14 | 883 9 0.4 252 54
|gg§,ggnnbnaﬂ TEXHNKE 1737181 | 12,5 | 21h,14 - — 3,0 51,08
Bog0XpaHMAMILE M AOTHHBY - - - 0,9 - 1,0 =
Hroro 5102, 84 2900,63 254,54
Bcero 10518, 01
Copepxanse wrara 2525 45
CIOMMOCTE INBKTPOIHBPIMW 2040, 00
Wrara 15083, 46
Halra 0,165
Ofitrnewennocts P = 25%
{lapexassynpe HC 26615, 2 - - 2,3 | 611,54 2,5 666,08
Nepxaaunbe HC 182881 | 7,4 | 1353,22 3,4 | £21,80 3,8 554, 95
| L% ACTBEHHLIe 37495, 2 - - 1.8 €74, 91 0.8 299,96
IBmguxuanﬂcmeuuan ceTb 631353 | 2,5 | 1578,38 14 | 883,90 0.4 252,54
AoAaBRANLHER TEXHHNE WG| 125 | 2, M - - 3,0 521,08
[BogoxpanunMA 1 ANGTHH - - - - - - —
Wrora 5102, 84 2792,15 2434 61
Beero 1329, 60
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2 3 4 13 [} i 8
Copepxanwe wrata 2525 45
CYOMMOCTE 3N8KTPO3HEDIMN 1866, 42
Wrore T 47
Ha1ra 0,181
e 78 P = 30%
NeperaveaHbe HC 2027 - - 2,3 | 529,14 2,5 575, 16
MNogxersminie HC 18288,1 | 7.4 | 1353, 32 3,4 | 621,80 3,8 694,95
Mexxo3ARCTROH Hb0 KaHANLI 35657, 2 - - 1,8 | 641,83 a0, 285,26
BHYTp & oath £M35,3] 2,5 | 1578,38 1,4 | 883,90 0.4 252,84
DowaesansHen TexHHKA 7369,1 | 12,5 | 210,14 = = 3,0 521,08
AHHAMILLE W INOTHHW - = - - - - -
Woro 5102, 84 2678.67 2328,.99
Bearo 10108, 50
Copepxanue wraia 2526,45
CTOMMOCTE IMEKTROIHEPIHA 1619, 05
Hroro 14253, 00
Halra 0,155
Ofecnewenriorts P = 75%
Napexmwrikpe HC 20029,7{ - - 2,3 | 451,70 2,5 501,00
Nogaeutsie HC 182881 ] 7,4 | 1353 32 3,4 | 67,80 a8 694 25
MaXX0aaACTEAHHEIE KAHANE 34186, 8 = - 1,8 | 615 36 0.8 213,49
BHYTPWXCIRACTEAHH AR CBTL 63135,3 | 2,6 | 1578,38 1,4 | 883,90 0.4 252,54
[lowAosanhyan TeXHWKA 17369, | 12,5 | 2, % - - 30 521,08
BOAOXPAHHAMLLA H MTOTUHbLE - - = - - - =
Hroro 5102, 84 26582.76 224306
Beoro 9928,65
ConepwxaHne wTata 2525 45
CToMMOCT INEKTPO3HeRTMI 1261,53
Hroro 13705, 54
Halra 0,150 |

6.3. CronmocTe BOROXOARHCTREHHEIK G5LEKTOR W SKCINYATALMOHHLIS
3aTpaThi NPW PAZAWMHBLIX NpoUeHTax obecnevyenHoc™ nequvrro;
= gonst

mogvoro Ganavca {BapuadT | — G EOQOXPAHMAMLUEM, Pry.c

ObLeKT BONCXCASACTERHHOrS | CTOMMOCTE | AMOpTRIBLMOHHEE KanwtanoHmi TexyLinid peMoHT
ETROWFENLCTBA ofboarya, OTHUCIBHHA PeMOHT
Tec. p. % cynia, % CyMMa, % CYMMB,
THG. P THIC. P. ThiC, P
1 2 3 4 5 6 i 8
Gbecnevenriocrs P = 5%

Napexaqsnne HC 24980,0 — - 2,3 | 51454 2,5 824,50
| Dopxavemtee HC 18288, | 7.4 | 135332 34 | 621,28 3,8 594,95
Menx0as ACTEBHHbIE KaHBaNGI 36024, 8 — — 1,8 | 648,45 2,8 283,20
EHYIPHXOIARCTBEHHER CaTh 635,34 25 | 1578, 38 1,4 | 88,9 04 62,54
LOORAREANBHAR TEXH KA 7369,1 1 12,6 | 2.4 - - 3,0 521,08
’Boggggmnnuy W _NRCTAHBE TIgT, 4 — - 0,8 | 70,00 1,0 77,87
Wiiorg 5102, 84 2900,63 2459, 4
Bearo Wag0, &7
|ConepxaHwe wrara 2525,45
CroMmMocTs anextpoaHepruy 272,00
Hroro 15606, 12

Haira 0,170

Obecneusnnocts P = 25%

Nepecrseyrim HC 21433,7 - - 2,3 | 493,98 2,5 536,54
Noaka4eqHma HC 18288,t | 1,4 ) 1353, 22 34 | 62180 38 694,95
MecxaaafcTBer Hbie KaHa bl 33084,0 — — 1,8 | 674,91 0,8 299,96
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1 2 3 4 S [ 7 5
BHYTPWAOIABCTRGHHAR CATL 631353 | 2,5 | 1578,38 1,4 | 8a3,90 0.4 252 54
bHEA TEXHUKR 17369,1 | 12,5 | 2,4 = = 3.0 £21,08
| Bogoxpasunsuia u nooTHEL 7560,0 - — 0,9 | 68,15 1,0 75,60
Hroro 5102, 84 2663, 34 2345,38
Bearo 1011, 56
Copepxanwe irara 2525,45
CIOHMOCTL 9NEKIDOIHEPIHH 8488 55
Moo 15126, 57
Halra 0,164
Obecreurinocrs P = S0%
NapaxayayHua HC 1884,2 - - 23 | 433 ™M 2,5 575,16
NogxayenHue HC 18288,1; 7.4 1353,32 34 521,80 i.8 694,96
Mg %037 ACTRAHHLE NAHANK] 321658,0 - — 1,8 578,97 0,8 285,26
B WXO3RACTBEHHAS COTh 63135,3 | 2.5 | 1578.38 1,4 | 883,80 0,4 252,54
RANBHEA TEXHAKE 173691 | 12,6 | 2,14 - - 3.0 521,08
8g, HMANWA W NRCTHHBLL 7290,0 = = 0.9 | 6662 1,0 72,90
wrore 5102, 84 258500 22710, Q2
Boero 9957, 86
[Conepxasva wrara 2525,45
CIOMMOGTE SREKTDOIHEPIHM 58,73
Wrora 4642 04
Halra 0,158
Dbiecnenermcte P = T54
Nepexssemoe HC 16132, C - = 2,3 | 31,22 2.5 501,00
NopxawrHwe HC 18288.1, 7,4 | 1353, 32 3,4 | 64,80 a,B 604, 95
Mexx0IRRCTBEHHLI® KSHANL! 31246, ¢ - - 1,8 562,43 0.8 73 49
1BHyIp 83 cere 63354 | 25 | 157838 1,4 | 883,90 0,4 252 54
Lo AeBansbHan TexHUKs 1736911 12,5 | 2N, W = - 3,0 521,08
Bg MILA W CTUHb 7047 0 — - 0,9 63,456 0,1 70, 47
Hrere 5102, 84 2502, 81 92,47
Beero a798.12
Cofepranna wWTaTa 2525 45
CronMmocTs SREKTPOIHEPrHK 1568, 71
Wrorg 13992, 26
Halra 0,152

6.4, CTOMMOCTE BOAOXD3NACTEEHNbIX 0GREKTOR W IKCANYATALUMOHHBLIE
JATPATH NP PA3AM4HEIX NPOUEeHTaX obecnessnnocTh aedruunTtos

soanoro Gananwca (BapuanT lla — ¢ sopoApaHuAMWEM, Py = const)
OHbexT BOAOKOIRACTEEHHOMD | CrOMMOCTS | AMOPTHI BUHOHHDHR KANMTARLH b i TeryuwMA pamMoHT
CYpOMTEN TR obbexta, CTMENEHUR pewonT
YeiC. p. % CYMMB, % CYMMR, % CYMM3,
ThiC. b Thic, p. TBiC. P
L 2 3 4 | 5 6 7 B
Ofecneyernocrs I = 5%
NepekasayHbe HC 24980,0 § - - 2,3 | 57454 2,5 722,05
| Nopxavaqnsm HC 182881 | 7,4 1363, 32 3.4 | 51,8 3,8 694, 95
MoXROIMACTEEHHbLIG KAHANbY 36024,8 - - 1,8 | 548,48 0.8 323,02
BryTpuxosqiicTeaHHED CETL 631353 | 2.5 1578,38 1,4 §83.9 0,4 252 B4
Loxgesansan 1exHmka 73791 | 12,5 | 2m W - - 3,0 521,08
BOAOXPRHWAMLLE W NNOTWHB TIAT.4 - — 09 70, 00 1,0 T7.87
Hroro 5102, 84 2798, 65 2459, 4
Beero 360,67
CopapwaHno WTaTa - 2625 45
CTCUMUCTE ANEKTROSHEDIHIN 2720, 00
WTOro 15606,12 |

72



1 [ a2 T a [ a4 | s8] 6 | 7 8
Halra : ] 1 ] | | i { 0,170
Ofecneugrivoctn P = 15%
Napescarseinbg HC 24980.0 | - - 2,3 | 574,54 2,5 666,08
Noaxavaunbe HC 18288,1 | 7.4 | 1383,22 34 | 61,80 3,8 £94,95
MeaCOIAACTREHHGLM KAHANGI 36024 8 - - 1,8 | 548,45 0,8 239,96
BrYTpHXCIRACTRBHHAA 08T 631353 | 2,5 | 1578,38 1.4 | 833,90 0.4 252,54
[ONASBARBHER TRXHUKE 7369,1 | 12,5 | 274 - - 3,0 521,08
BOROXPEHUANLLE W NNOTHHLE n.c - - 0,0 | 64,60 1,0 nn
rore 5102, 84 793,29 2452, 98
Braro 0349 1
Copspuanne wrata 2525, 45
CIOHMOCTh 3MEKTPOMBPIMH 2458, 56
Wroro 153563, 12
Halra 0,167
Oleenevennocts P = 309
Napexawnole HC 24980,0 - = 2,3 | 529.4 2,5 575,16
n il 18288,3 ] 7,4 | 1353,32 3.4 | 62,80 3,8 694,05
Mexx O3S RETRAH LIS K8H AL 36024,8 - - 1.8 | 641.83 0.8 285, 26
BHYTPHXOIRACTEEHHAS CBTD 63135,3 | 2,5 | 1578,38 1,4 | 883,80 0.4 252,54
AowasmanbHan TEXHHKR 1736911 2,6 | 2 W — - 3.0 52,08
BOAOXPAHMIMILA ¥ NNOTMHL 6255 - - 0,9 | 56,28 10 62,56
Wrare 5402, 64 2784,97 2443,83
Beera 10331, 64
Copepxanne WIATS 2525 45
CTonmocTe anexTpoariejiii 158,73
Hicre 15015, B2
Halra 0,163
Ofcrewennocts P = 157
Nepexawririne HC 24580.0 — - 2.3 | 514,54 25 §24,50
Nosxkeie Hue HC 18288,1 | 7,4 | 1353,32 34 | 621,80 38 694,95
MexxosARcTAo HHM KBHRA W 36024, 8 - - 1,8 | 648.45 0.8 288,20
BayTpuicaaticTeasHan colt 63135,3 | 2,5 | 1578,38 1,4 | 583,90 0,4 252,54
[oxAeBAALHAN TEXHAKE 17369,1 | 12,5 | 2N, K - - 3.0 521,08
| BOMOXPAHWHLA W TINOTHH b = = = = = - =
Hrorp §102, 84 728,69 2381, 27
Beoro W0o212,80
|Copepxanme wrsm 2525, 46
CIOMMOCTD 3NDKTEH UM 068, 1
Hrorg 14406, 96
Halca 0,157

CpenHeB3neLueHHbIi NPUPOGT YACTORG AOXOAA W CPOK OKYNAagcMoCTH MEeIMopa-
THBHON CMCTEMLI ONpeAenank Bna naTHaauatk net (obecnevennocte ABB name-
HANacL @ npeaenax 2,3...49,4%) w3 Tpnauatu net Habaogenwia 3a ABE, noa-
CHMTAHHBIM N0 A3HHLIM METEOCTANLM 1. DHrensca.

NOKA3aTENN WMIMEHEHWA KanWTANOBAGKEHUA W 3KCANYATALMOHHLIX 3aTRaT No
MENNOPATHBHOW CUCTEME 8 3ABACHMOCTM OT abifopa roga pacvetHon obecne-
ueHHOCTU BB npueeaersl B Tabavue 6.5, PeaynbTaTtel PacyeToB A0 BLIGOPY Max-
GUMANBHOrO YAENBHOTC PACXOAA MM KANAOrO BapwaHTa npoexta (| Bapmawt —
6ea ropoxparanm, || — ¢ BOAOXpAHANMLAMK NPU Pr.c = const, lla — ¢ eopo-
XPAHMNMLLAMK NPW Pru.c = CONSL) NOKA3ANW, YTO MWHWMANEHBIA CPOK OKYTIAEMO-
CTH cUCTEeMbl AnA BapMawTa | Gyfer AOGTWIHYT NpMU NPOEKTUPOBAHWA CWCTEMBI
w3 pacueta 2Q...25%-wol obecnesenHocTh ABE Ha rog; Ana sapuavTa Il — v3
pacvera 20...25% w gna lla — 15...20%. 370 yKa3biBsaeT Ha TO, 4TO rofiom on-
muagbnoﬁ QOACNBYBHHOCTH MOXET DbiTh NPMHAT FOA 25%-HOM COECNEYEHHOCTH
na ABB.
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6.5. CrponTensnan £TOMMOCTE ¥ FOAOEDLIE INCIAYATALMOHHBIE 3ATPATH
Ha 1 ra OpoUABMONR NACLLANM NPW PALNTHYHBIX GPOCHTENLHBIX HOPMaX

B 3aBMCHMOCTH OY obecnevenHocTm no ABB, p.

(no eapuauTam, cm. Tabn, B.2...6.4)

Fops | Obecne- 1 sBapuanT || BApHRHT lla aapHaHT
HRHHOCTE | Crpouteny- | 3xenhyarsum- | CiponTenc- | Sxcnyarayu- | Crpourens- | Jecnnyarauu-
Mo 886, | wancro- | oWewe 3aTpa- | Hed eT0- | oMo BaTpa- | HeA clo- | oribie asipa-
% WMocT1ra| T halra [wmoctnlra| Tewalra |umocwmiea) mualira
1957 2,7 1855,0 165,8 1847,5 m,0 18375 70,3
1951 56 1830,0 165,0 1816, 5 70,0 1820,0 70,0
9 B9 1807, 5 1644 1790, 0 168,7 1805,0 169,8
1965 122 787,56 63,7 mo,0 167,8 1795,0 169, 2
1967 155 17€5,0 163.2 1745 0 167,0 1785 0 68,9
1846 18,2 1750.0 62,5 30,0 166, 2 75,0 163, 3
1950 | 22,0 1732,5 61,0 1715,0 65,2 67,5 167,3
1948 253 17200 61,0 1700, 0 164, 2 17600 16,2
1966 28,6 702,5 160,2 ¥BE5,0 163,0 1765,0 166,56
his/i | 3.9 1690,0 59 4 1672,5 162,4 1747,5 166, 2
1967 35,2 1675,0 158, 7 1660,0 161,6 1745.0 165, 8
1947 38,5 1662, 5 1677 16580,0 60,7 1740, 0 165, 2
B9 4.8 1652,5 157,0 1640, 0 60,0 75,0 164,86
1956 45,1 642,65 156, 4 1632, 5 59,3 730,0 164, 2
1953 48,4 1630, 0 155, 0 1620, 0 158, 8 1'.'_2_2.5 16§‘E
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PHc. 6.1. 33aBHCHMOCTh MAMEHEHHS KANMHTANOBRIOME-

Npoawannanpyem sdupexkTUe-
HOCTh KANUTANOBNONMEHNA M WC-
nonkL3cBaHWe BOmOb ANA CUCTE-

Mbi, PACCYWTAHHOW H& rog 23%-
Ho# abecneveHHocTn no ABE, &
raAn, KOrAa OHA OTAVNAETCA OT

pacyerTHon. CpasHmnBate Gyoem ¢

r rogamMv, OGECNEYEHHOCTL KOTD-

poix no ABBE 50 w 5%.
Ha pucyHke 6.1 B xauecTre

APHUMEP2 AaHbL KPMBLIE W3IMEHE-

HAW KANHTANOBNADXKEHWA, NPUPO-

CTa CpeaHea3BMUIeHHOr G YMCTOrQ

A0Xoma 07 OpOWeHHA M CPOoKOB
OKYNAEMOCTH rMAROMENHOPATHE-

HOM CHCTEMbI B 3aBMCHMOCTM DT

AB6, a TaKkxe M3IMEHeHWA 3Kc-
ANYATALWOKHBIX 3aTpar ana |l sa-

'\Q pacyeTHoW obGecneqeHHoCTH No

puaHTa. PaccMmoTpum, kax bByayt

MIMEHATLCA KanUTANOEAQNXKEHNR

\ W CpeLHEeB3BeLLEHHbIA AONOAHU-

TENbHLIR YMCTLIA LOXO4 NPV ne-

pexoae OT CUCTEMbi, pPacCyu-

 TAHHOW Ha rop, 25%-uomn oGacne-
YEHHOCTW, K CHMCTaMaM, Paccum-
TauubiM HA TOf 5- W S0%-HOoR

uMi, NPKPOCTA CPCAHCBIBCLICHHOND UMCTOTG TOXO- cbecneueHHocTH. [peBbilleHne
13 B PEIAYIRTATE QPOWIEHHY 1 CPOKOE OKVNAEMO-

CTH I'MAPOMEAHOPATHBHON CHCTEMbI OT PACUYETHON
obecneuennocTn dedmnmTa soaHoro Basanca W K3- ODECNENeHHOCTH, ANG BapuanTa
MEHEHNA IKCINYATALHUHHLIX 3aTpaT (BupuaxT II}

T4

KANUTANOBNOKEHWA 8 CUCTEMY,
PACCYATAHHYIC Ha road S%-HoR

Il cocraenret 121 p. Ha 1 ra (Ana



BapuaHToB | 1 lla cooteeTcTReHHe 109 M 58 p. Wa 1 ra), a ANA cucTembl, pac-
CHATAHHOW HA rofl 25%-HoW OGECNEYEHHOCTA, NO CpaBHEHWIO ¢ 50%-uoh — 80
p. Ha 1ra (anm sapmamToa 1 v lla — 93 WM 45 p. wWa 1 ra).

CpeaHemMHOTONeTHWA ROXOA MIMEHAETCA HA 5,3 p. Ha 1 ra (5,6 u 6,0 p. Ha
1 ra), T.e. NpW nepexage OT rona 25%-HOM OBECIENEHHOCTU K ropy 5%-Ho#
pacieTHoi obecneveHHocTU Ha 1 p. Aoxo[a pacxoayerca 22,8 P. KanWranoeno-
HeHuA (ans eapmanToe | W lla coorsercTeeno 19,4 n 9.6 p.) a npyu nepexope
ot roaa 50%-Hoi obecneueHHocTw K rogy 23%-Hoi obecnedeHHocTH — 3,0 p.
Ha 1 ra (ana papuamToe b lla — 3,51 1.6 p.), T.e. B 7,6 pasa menswe {nng
Apyrwx BaphawToe a 5,6 pasa U 6 pas).

Bocnons3oraBWNCL JaHHEIMN JABMCMMOCTH M3MEHEHHA YROXAAHOGTH OT 06ac-
nesenHacTh no [1BB, npocnegum, kakum SyaeT YMEHbLIEKWE NPOAYKLMMK NO se-
AYywrm KyZbTYPaM NDU 3aMEeHEe CHCTEMbI, PACCHMTAHHOW HA roa 5%-HoW obec-
NEYEHHOCTH, CWCTEMOW, PACCYMTAHHOW Ha roa 25%-Hoit obecneveHHocTs, M3
TPMOUATHIETHErO PAa HAGMIOAEHWA UMEEM CeMb NET, OBECNEYEHHOCTL KOTOPLIX
HUXE 25%. 3T0 roas,, B KOTOpLe BYAET NPOMCXOAWTL YMEHBLIEHWUE NPOAYKUMK
NPy HAAKYMM CHMCTEMBI, PACCMMTAHHOW Ha rog 25%-won obecneseqHocTr no JBE.
B acraneHbie 23 rofa, DGECNEMEHHACTE KOTOPLIX BbILE 25%, yMEHLLIEHWUS npo-
LyKkuuk ve GygeT. Npn 3ameHe CHCTEMBI, PACCYUTAHHOM ANA raaa 5%-HoMW obec-
NEYEHHOCTI, CMCTEMOA, PACCYATAHHOR HA rof 25%-HOM ODECNEYEHHOCTI, BbIXOA
NPOAYKUMKM BEAYLWX KyAbTYD GyAeT yMeHbLIATLCR CRegylowmnmM obpasom, T1/ra:
SIPOBOIA NWEHWUb! ~ Ha 1,784; 03MMONA NWeHnubl — Ha 2,055; NOUEPHBI — HA
2,536; kykypyabl — Ha 17,05 (vabn. 6.6).

6.6. Henobop NPOAYKUMN NO OCHOBHBIM KyNLTYPaM MPK 3amMene CHUCTEMDI,
PaACCYMTaHKOMA Ha ron 5%-Hoi obecnevennocTy na JBE, Ha CHCTEMY,
PACCHTMTAHHYIO Ha 25%-ny10 oGecnevyeHHocTs

QBecne-1 Ypoxadnucrs, t/ra, YpoxatfiHocte, rvira

ueH- npH CIPOMTENbITRE

HOCTE | CHCTEMB ¢ OGecTe-

ne ueHHoeThio o JIBE,

BE, % % |
s 25 ua Gorapuly | AVi=yvs—yg [AMIS=vi5—v6| AVs—yis
JEMAAX ¥H
Spoad nuicHig
2,3 | 39.78% 35,562 2,00 .76 33,52 4,24
36| 30,00 38,00 2,50 37,50 33,80 4,00
89| 1o 36,80 31 36,90 33,70 3,20
2,2 ) 40,00 37,48 3,80 45,20 33,68 2,52
15,6 | 40,00 38,04 4,80 35,40 33,88 1,56
18,7 | 40,00 348,52 5, 20 34,80 33,32 1,48
22,0 | 40.00 . 39,56 §,80 34,20 33,76 0.4
HToro 1a 7 net .Ba
O3uMaR_nusertig

23] 49,30 .20 6,00 43,30 38,20 5.10
3.6 | 50,00 45,00 6,60 43,40 38,40 5,00
89 | 5000 45,30 7.20 42,80 29,10 3,70
122 | 500 47,00 7,80 42,20 39,20 3,00
18,7 | 50.00 47,80 8,40 41,60 34,40 2,20
18,7 | 50,00 40,00 9,00 41,00 40, 00 1,00
22,0 | 50,00 49,46 9,60 40,490 39,85 2,55
Mraro 1 7 net 20,55

YMEHBILEHHE KaNWTANOBROXEHWA B CTPOUTENLGTEO CMCTEMbl Ana I BapWaHTa
coctagnaer 121 p. Ha 1 ra (A eapwanToB | » lla cooTeercTEeHHo 109 M 58 p.
Ha 1 ra), akcnnyatauWmoHHLIX 3aTpaTt — :68 p. wa 1 ra {gns eapyaHToB 1 1 ll-a
GOOTBETCTBERHHD 4 K 2,8 p. Ha 1 ra. Ecnv 3TW KaNWTAROANDXKEHWS WCNANBAIOEATL
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Ha CTPOWTENLCTBO MEAMOPATHBHLIX CHCTEM Ha AOMONHUTENEHOA NAOCWAAW Npw
FMAROMOAYNE, COOTBETCTBYIOWEM roay 25%-HoH oSecnauenHocTy no ABB, non-
YUMM MPUPOCT OpolIaeMbix NRaWAanel B pazmepe 944 ra (3gece U aanee B Tex-
GTOROA “ACTWU NPMBOAATCA faHHuE NO |l BapUAHTY; AaHHee no gapwadtam | 1 lla
NPMBOAATCR B COOTBETCTRYIOWMX Tabnhuax). B rafnuyax 6.7 m 6.8 nawm pe-
3yNbTaThl aHANM3a 0GBEKTOB NPOM3BOACTER CENbCKOXO3RACTEEHHON NpOAYKLMK 1
VCMOMb30BAHWA BOOHEIX PECYPCOB NPW NEPEXOLEe OF GUCTEMbI, PACCUMTAHHONW Ha
5%-Hyio obecrieveHHocTe BB, K CHGTEME, PacCYMTaHHOW Ha 25%-nyw obecne-
HEHHOCTh, 33 BECb NEPUOA GYHKLHMOHWPOBAHWA MEANGIATYEHOM CUCTEMbI, 4 TAIKe
8 rof, ECTECTBEKHAA YANAXHEHHOCTh KOTOPOra ¢ooTeeTcTEyeT rogy S5%-How ya-
naxuHenHocTu. Npua 3ToM ecnn HepoBop npogykumk 3a 7 NeT, obecneyeHHosTs
KOTOPLIX Huxe 25%, cocTasnAer 38,9 ThiG. T, TO YPOXAAHOCTD ¢ AONOIHUTENEHOR
nnowanK 3a 3TH Xe rogbl cactaennet 46,3 Thic. 7. Takvm obpaz3om, BanpBoR
CBOp NPOAYKUMM 33 CYXme roAll HE YMEWbLaeTcs, a a rogw (23 ropa), xorga
AeduunT BOAHCIO Bananca NOAHOCTEID NOKPLIBAETEA, C ACNONHATENLHON NAGLLAA K
MOXHO NoNy4uTe ewe 131,8 tmic. 7. CymMmapHbii BalXOA NPOLYKUMW NpW 3TOM
cocTaenset 228, 2 Teic. T, WM Ha 13225 Tthic. p.

TakuMm 06pazom, MOXHO GAEAATb BLIBGA, NTO E GNYNaE OFPAHMYEHHbIX Kanu-
TANOBNOKEHHA EOIMOKHO CHUKEHHE YPOXAAHOSTH B OCTPO3ACYLLAMBDLIE raObl, DA-
HaKO MpW COOTEETCTBYIOWUMX KANMTANOENOXEHUAK, MATEPUATbHBIX M BOAHEIX pe-
CyAcax nony4eHne 3annaHWpoBaHHOro Banoeore obvema npoayxuvu Byaet oGec-
NeYeHO.

MpoaHanmaupyem BOAMGKHOCTM WCMONE30BAHWA BOAbl. MpesbiweHwe obwero
3a6opa mopw B ron 5%-voh ofecneseHnocT no BB no cpasreHwo ¢ roaom
25%-+HoW obecnevennocTu coctaenaet 11 033 Thic.m3. Ha ASNONHUTENLHYIO MAO-
waas Tpebyerca 2660 Teic, M7, T.e. ocTaetcs peaepe 8378 Teic. M7, yTo npu
ONPEABNEHHOM HA/MMYMW KaNUTANOBNOXEHWA NO3BONAST 3HAYMTENBHO PAaCLIMPHTE
OpOWaeMyIo Nnowanes (Tabn. 6.8), Noeoiwenwe 3a6opa BOAM B CUCTEMY npu
NPOEKTUPOBAHWK Be Ha rof 5%-Hol obecnevedHocTr no ABG e 1,5...2 pasa 6ans-
we, 4eM 419 CUCTEeMDbI, 3anpOEKTMPOBAHHOM Ha rog 25%-noik 06ecneseHHOCTH.
Mpu APOEKTHPOBAHK CHUCTEMBI, PAGCYUTAHHON Ha rog 25%-HoW OGECNEYEHHOCTH
Ges yvera obecneseHHocTk ner, CRENYIOLIAX 33 HIM (30 net), BoaMoOXHA Bepo-
ATHOGTE M3BLITONHOrO BOA03aGOPa, M™/ra; No SPoBOW nweHwue — 28 880, 03u-
Mo — 37 374, no mouepHe — 72 S80, no kyxypyse — 33249, no GPAapgHEHWIO C
HEAOCTATOYHLIM BOAO3abBopom cooTBETCTEERHO 200, 50; 1500 1 300 m¥/ra. Mpu
NPOSKTHPORAHWA CUCTEMbI HA pacyeTHylo afecneveHkocTs no ABE 25% nabbiTok
BO3MOXHOrO 3a60pa cocrtaen\eT cooTEeTCTBeHHO (3 380; 16 500; 36 430; 15
249 m°/ra, Npu HEROCTATKe COOTBETCTBEHHO 2880; 29400; 5100; 1700 m?/ra.

CueEMAHG, HTO TTPK NPOEKTUPOBAHMMA OROCMTENLHOW CUCTEMBI HA roa 5%-HONW
ofiecnedeHHocTy no QBB & ceto 32 BPEMA CYWECTBORAHWA CUCTEMBLI NOGAETCS
3HAYMTENLHOE KONMMECTRO U3GLITONHON BOAL (Tak Kak BOA0OGECNEYEHHOCTL Te-
KYUWEro rofia HEM3IBECTHA), 4TO HENENATENBHO KAK C BKOHOMMMECKON TOuKY 3pe-
HUA, TaK W BCNEACTEME BOIMOXHOIQ YXYAUWEHWR YCAOAWA XUIHM pacTeHuwia, Hwke
NDKA3AHO, KaK UIMEHABTCA (B MHOTONETHEM Paspes’e) BOAONOAAYA MENWOPATHE-
HBIX GUCTEM MPW OPOWEHA APOS0NA MIUEHWLULI

I a 0.0..05 |[0,5..1,0 1,0...1,8 1,5...2,0 2,0...2,6 12,5...3,0
Bogononaqa, Thic .M°/ra

I [Moe ropRemocts 2 5 8 g 5 4

Ann Gonee WKHLIX PAfOHOBR CTPAHLI 3HAMEHWA TOETOPAEMOCTH CMEWAIOTCA &
CTOPOHY GOMBILIMX DPOCHTENBHLIX HOPM. MPW 3TOM B NYCTHIHHLIX PAROHAX PA3HULIA
mMexny AedUUMTaMK BOAHOrD DanaHca AnA DBECNeNEeHHOCTH 5 1 25% MOXET Gbith
HEJHAUKWTENRHA. OTHOWEHWE YAEALHLIX PACXOA0B BOALI E FOf 5%-HOW pPacyeTHOR
ofecnedennocT no BB k rogy 25%-Moi npueegeHo a Tabauue 6.9,
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6.9. Pacxog 20O NPA NEPEXOAE OT CUCTEMBI,
paccunTanHoR Ha 5%-1yia abecnedennocts no BB, x cucTeme,
PacCUNTAHHORA Ha 25%-HyI0 0BeCna4eHHOCTs NG ABB

Hopma YpOXERHOCTS, | PACKDA BOABY, | HopMa packo- | YooxadnocTs, | Packen Boas!, QOrHoler we
pacKona npW 1/rap 3 LA npa 28%- T/ron 3 PBCXOLO0R
5%-HoW phiec- [Yrd | HoR ofecne- wY/ra 5% | 25%
MevaHHaCTH, “EHHOCTH,

Ma/l'a ua/ ra

2800 4.0 ] 2050 3.6 56,9 1.1

2800 50 5,6 2100 4,5 46,6 1,20

6500 9,0 12 5300 a5 52,3 1,18

3000 50,0 0.6 2400 46,1 5,2 1,15

M3 paHHbIX Tabmusl BUAHC, YTO NPH PacyeTe GUGTEMBI Ha rof 25%-HoWn oBec-
neqeHHocTV No JBE Gonblie BO3MOXHOCTL CO3AATL §naronpuaTHeie yCAOBMA Ha
meavopupyemMblx aemnsx. OTCIOA3 MOXHO CAENATL GRERYIOWME BbIBOALI.

1. MpeanaraeMan METOAMKE NO3BOAAET BRIGPATL TaKKe NapamMeTpel MERVOPATWR-
HOM GUCTEMBI, KOTOPLIE DGECNENAT ONTUMANbHLIA NPUPOCT YUCTOrO AOXOAA OT OpO-
LISHUS HA ANUTENLHLIA CROK NPW MUHAMANBHBIX 33TPATaX HA CTROVTANALCTBO.

2. Pacuetbl, BLINONHEHHLE ANA [MPUBCMKCKOA OPOCUTENBHOR CACTEMbI, MOKa-
3aMM, MTO ONTMMANLHBIA PacueTHoill rof ANA PAcCMATPWBAEMON GHUCTEMbI — roq
25%-Ho# nbecneyeHHocTr no ABB, no cpasHEeHWo € OGLUENPUHARTON B HACTOAWES
BpemA — rog 5%-Hoil obecnedeHHOCTY.

3. CpoKk OKYNaemoGTH CUCTEMBI COCTABARET OKONO 8 net BMECTS 9 Npu pac-
yeTHO#W oBecnedennocTn no ABE 5%, xanuTanoslOXEHWR HA ee CTPOUTENLCTAOo
cHUMAIOTCA Ha 121 p. Ha 1 ra, a 3KCIUIYaTAUMOHHBIE 3aTpaThl — HA 4p Halra
npu cpeaHercAoBOM NPUPOCTE YMCTOrO Aoxana 203 p. Ha 1 ra.

4. AONONHATENGHLIE OCBOGONIAIOWHECS KAMNWTAIOBN0KEHNWA MONKHO HGNONb-
30BaTh HA PACILIMPEHWME DPOLIAEMBbIX nnowaaen B obheme 1%.

5. PacuyeT CUCTEMLI Ha o 25%-Hoi obecneyeHHocTW no JIBB no3sonser Taxxe
Bonee PaUMOHANLHO WCNONE30BATE BOAHLIE PecyiCLl. Pesepe Boabl, KOTOpBIA 0f-
Pasyatca NPy HIMEHEHVN PACHETHOR oGecneuwenHocTi no ABE o1 5 ao 25%, no-
ABONWT YBEAWNMMTE NNOLWAAL OPOLIAEMbIX 3EMENL Ha 25%.

6. YMeHuweHne 3a6opa BoAnl B CAYYae pacdeTa CvETemMbl Ha rop 25%-HOK
0BECNBYEHHACTU CMNOCOBGTBYET CHUXEHHK BEPOATHOCTH M3BbITOUHOW nogaun BO-
Abl B CWCTEMY BO SNANKHWE TOfbl, 3AMELNEHWMIO POCTa YPOBHA rPYHTOBbIX BOR,
4TO TPEbYeT MeHbLEH WHTEHCMBHOCTW LPEHaxa Npu nx NOALEME.

TNABA 7. MoaennpoBaHwe npoueccos
TennoBAaroconenepesoca B MNOMBOrpyHrax
npu onpeaeneHnn NapaMeTpoB
MEAMOPATUBHBLIX W FMAPOMEANOPATUBHBIX CUCTEM

7.1. OCHOBHbIE MATEMATWHECKME MOJENMW CONENEPEHDCA
8 NOBOIPYHTAX

B PACCMOTPEHHSIX BoILE METOAWKAK ONPEABNEHWA NaDAMETPOB MEMODATUEHALX
W rMOPOMEeNMOPATHBHLIX CHCTEM Gbin wonons3oean GanaHcoBLIM METaf Pac4eTa
BOAHO-CONEROrD PEMMMA M PELLIBHWUA, MONYYEHHBIE HA OCHOBE NMHEapM30BaHHbIX
YPABHEHWIA COMENEPEHOCA.

AN% MEenMOpaunn 3EMENt [ANBHERWMA WHTEPEC NPEACTABNAET PACCMOTPEHVE
3334 APOrHOINPOBAHWA MUHEPANM3ALMM TIQMBEHHOIO PacTeopa C y4eroMm and-
EPEHLMANEHOR NOPUETOCTH 1 NPOLECCOR COPOLMIA U PACTBOPEHNWS, a Takxe Mpo-
rHO3WPOBAHWA MHHEPANH3AUMH GPEHAKHOMD CTOKA.
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Ans 30H, roe NpYM MEeNMopauMK 3eMEent CYLECTBEHHYIO [DORL nrpaaT Temne-
PaTYpHBIA PEXUM, UEnecoalpasHo PAcCMOTPETE COBMECTHOR NEpepacnpeAeeHue
Tenna, BRark ¥ Coned anR faneHefwero COBepLIeHCTBOBAHURA eblwepaspaboras-
HbIX METOOWK.

AHanu3 NPOUECCa NEPEHOCA CONBR C NO3vuM $HUANKO-XMMWNECKOW ruapoan-
HAMMEK MOPVCThIX CPEA NOKAJLIBABT, 4TO 8 HACTOAWEE BPAMA cneayey nepe-
CMOTPETE METORMKY KCNEPMMEHTAMbHBIX paboT B COOTBETCTEMM C TEORETH4S-
CKMMI HCCNENOBAHMAMW. HeoBXOOMMO HANPABWTL SKCNepuMeHTansHnie pabote
HA MONYYEHUE NAPAMETPOB MNEPEHACa W PACTBOPEHMS CONBH B NONBOrpYHTAX W Ha
YTONHEHWE CAMOA Teopun. 3TO MO3BAMMT ONPEREnUTh chabsie Mecta B MaTema-
THNECKMX MOLENAX NPOLIECCa MEpeHOca CONBH B NOYBOMPYHTAK, YCOBEPLUCHGT-
20BAThH METOAL ONPEAENEHMA Er0 NAPAMBTNOR M, HAKOHEU, AOCTWYL OCHOBHOW
UEnM — Bro KONWMECTREHHOW OLeHKM. 370, B CBOIO O4EPedb, AACT BOIMOXHOGTL
060CHOBAHHD BHIGMPATE NapaMeTpbl APEHAXEH ONA YCKOPEHWR 018083 coneid mnn
CO3J4BaTh HA OPOLLASMEIX 38MAAX YCROBWA, NPEAOTEPALLAICIINE JACONEHKE, T.8.
NO3BONMT YNPABNATL NPOLECCOM NEPEHOCA CONew.

LR NpOCTEALIAro CAY4asn ONPecHEHnA NOMBOrPYHTOBOrO GNOA OCHOBHOE ypaR-
HEHWE LBANMEHWA CONBA (Bepwurwd, 1953) Mmeer sua

i€ _ e P ac Yo
— =D - V=+BCa-CpV=—
it 2 Va TG -9 m {7.1)

FAae C — KOHLEHTPauma NOYBEHHOrO pacTeopa, I/n; t — epema, CyT; x — pac-
cToAHWE, W; V — akTH4ecKan CKOPOCTR ABUKEHWA BOALI B NOpax TPYHTA, M/CYT,
Vo — CKOPOGTH GMALTRAUMIA, M/CYT; M — AKTUBHAA NOPUCTOCTD; Cu — npeaenc-
Ha® KOWLEHTPALMA Hacbiwewss, r/n; f — koadrpuumeHT pacTeopeHWa, 1/ ey,
D* — 03PILMEHT KOHBEKTMBHOW (PunbTpaunonHoi) anddyanm, wmZ/cyT.
AT0 yPaBHEHWE NPEANANATAET NUHENiHOE {OHOMBPHOE) ABMNEHMa CONeR N BO-
Abl BAONL OCH X, NOCTOAHHYIC CKOPOGTE GuAsTpauni Vo = const n HE3aBMCUMOCTL
WHTEHCHBHOCTI PACTBOPEHWR COQEPXAWMXCA B TBEPAOH dhase NONBLI GOReR OT
VX OGBLEMA W NOBEPXHOCTH {ARYXNAPAMETPUYECKOE YDABHEHME).
Ecrn B TEEpPAOW $a3e conn OTCYTCTBYKOT, TO ypasHeHwe (7.1) HazmeaeTcs
OAHONAPAMETRIVHECKMM M MMEST BMA
ac « 3°C 8C
2 ptiz o=
ot e ™ (7.2)
PeweHne ypasHenus (7.1) € y4eTOM HEPABHOMEDHOCTH HAYANLHOrG 3ACONEHWR
byper:

=g+ "9 _mymsxshiraG=01 .. K-

hyr-H (7.3)
C=0C bh sXx< o,
npw Kpaeesix ycnoeusx {Brenner, 1962; AsepuaHoe, 1965)
e e € .
V€c-C)=D axnpux—ﬂ. x = 0Onpux = «=; (7.4

rae j — XapaKkTepHbIE TOMKM HAYANBHOTO JACONEHMA, (] — KOHUEHTPALLWA B 3TUX
TOuKAX, F/R; A — PAacCTOAHWE OT AHEBHOW NOBEPXHOCTH NOMBOIPYHTOR OO TOMKW
0, M; Cn — KOHUEHTPAUMA CONER B NONMBMEIX BOAAX, T/A.

Hamv 3TC YPABHEHME NONYYEHO B CNRAYIOWEM BUAE:

K
C=c..~(cn—cn)[1“"+;4 1‘“_*b ‘_zf’sz] +exp[—(b2-1),a2] 20921 Flaz)-
i=

(1.5)

S Gt ‘o' G 1-6 c
_i §D 2 fear ﬁTEOMP(’m*q’q +19| -7 Fazo)
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3pecb w* = exp|2a®r (1 £ bjerfc a (z + b)]:

¥ = exp (dazz - a% + az) erfc azt;

Flaz) = erfc(az ) + i:eric(az]'*) — dai erfc(azj*)] etz
©(az) = i erfc(azy) + [i erfo(azt) - 4a erfc(az;*)] e’

r.nezF=1+hP:z;(hF=ﬂ.z=%);a=%W/D";bﬂl 1+5%§:.

Gyrxumma erf(y); derf(u) o erfc(w) TabynMpoBaHL M CBA3aHbI ¢ yHELMER

u
owmbok erf(u) = 72—;-1— f e'} dx CReayLMMM 338UCUMOCTAMMS
0

erf(u) = 1 — erf(u); / erfo(w) = exp(t?)/ v — uerfo(u);
Perfcu=1/4 {(1 + 2Merfc v - 2/vE uexp(—uzj}.

Ecnu npoucxognT 3aconexune, To B ypaswenwn {7.1) aHak nepes BTOPLIM Cha-
TaeMuiM MEHRBTCH Ha 0bparTHbIil, a kpaeace yenoewe (7.4) npu x = 0 npunumMaet
BAA

» aC _

D M+V.C—O. (7.8)
rae V. — CrOPOCTh OBWKEHWA BOAbI B NOPAX IRYHTA NPH BOCXOASILEM [OTOKE,
m/eyT.

Torpa popmyna (7.5) npeoBpasyercs cnenywowmm o6pasom:

+ - K
C=Co— Ca |-+ L _ _ —f%} + eup[—(bz—n az] l E %}l Flay)-

1+b 1-b 1
=0 12.7)
K—1 kK —1

3pece gt = exp[—any (0 berfca(y = b)];
v o= axp(—-tazy — &b + ‘2) erfo(ayd );

F(ay)) = erfe(ay) ) + [erfc(ay&_’ ) + 4ai erfc(aq*)] sxp(—hzy;
d(ay) = i erfciap™) + [i erfcapt) + dai erfc(ayf)] exp(-4a%y)),
* ETY I B &

W=y -1 f vt = Wt

Kax Buano ua dopmyn (7.5), (7.7), namenenve XOHLEHTPaUMK B KaKoW-nnBo
TOWKE C TENEHMEM BPEMEHH J3BHCUT OT INIOPLI HANANLHOID 3ACONEHWR, KO3p-
PULMEHTA KOHBEKTHBHOA (OMNLTPALMOHHON) AWDPYIHM, KOMDOBMUNEHTE PACTBO-
{MMOCTH, CKOPOCTV OBIKEHMA BOALI (G YMETOM B€ HANRABNEHWA), NOPOIHOCTM
W Kpaesbix yCRosMid.

Ecan B dopmyne (7.5) G = & + 1, T.€. 3aCONEHWE B HAMANBHLIA MOMEHT paB-
HOMEPHOE, TO MOMYYMM pewenne, npreeaesHoe a pabotax H.H. Bepuruwna, 6.C.
Wepxykosa (1969), a npu 8 = O (NpU xOpowleid PacTBOPHMOCTH conei) — pe-
wenne C. P, ApepeAHona (1965):

c-= O.5Gu{erfc(azo_ )+ [erfc(azﬁ') - 4ai erfc(a.z;*’)] e"“zz}. (7.8)



KoaddmumeHT xoHBextaHoid anddyani, BxOAALLWA B YPABHEHRWS GONEnepe-
HOCA, XAPAKTEPMIYAT ABMNEHWE CONel, APOTMBONONODKHOE KOHBEKTWBHOMY TOKY
RKMOKOCTH NPM HANKMMMA (PAAMEHTA KOHUEHKTpauuK. O Bxniowaet 3¢gdexTol ne-
PeMeIIMBAHMA, CBA3AHHBIE KAK C MONEKYRAPHOW BnddysnMed, Tak U C rmgpome-
XaHWHECKOR AMCNEpCuei, Bhi3bIBABMONA OCOBEHHOCTAMM TEYEHNA XUAKOCTH 8 HEO-
OHOPOLHOM 110 OpME W PaIMEpamM NOPOBCM NPOCTpaHCTRe. 3HaveHne D* 3aBncuT
OT XapaKkTEPUCTHKK NOPUCTOR CTPYKTYPR NOYUBBI M CKOPOCTA KOMBBKTHMBHOMD NO-
TOKA.

B nepaom npubAumeHAM 3anuckieaioT {Hukonaeeckwi, 1959):

D' =0, +AV (7.9)
roe Dy — ko3$dHUUNEHT MOREKYNApHOA anddyamm, szcy'r: A ~ napameTp rma-
poancnepcyn, M. :

Qnpenensiem BAMAHWE CKOPOCTHM ABMXEHWA ROALI NO NOPam, KOMBOULIMERT KOH-
BEXTHEHOA AUdy3nKn M MOLIHOCTE ONPECHAEMOro CNOA HA BpPeMA onpecHe-
HuA. C y4ETOM TOrO, 4TO NPOMBbIEKA NPOAGNKARTCH AGBONBHO AGATO, APTrYMEHTD

az” = 2 w dopmyna (7.B) npumer sua

€ = 0,50y erfc(azy ) (7.10)
Ana roro 41006 KOHUSHTRALIMA B MHTEPECYIOWEeH HAC TOMKE NOYBOIPYHTOBOIQ
choa Goina nopapka 0,01 HavanuHO®, aprymeHT GyKKuWM fonxed DuiTe

arg =p=11.
Pajpawme apryMeHT QyHKUWM OTHOCHUTENGHO BPEMEHW, NOAYHMM

T=fg+mtV2fel‘D+E {7.1)

3aece T — NPOAGMKMATEABHOCTE OHPECHBHWA B WHTEPECYIOLIEN HAC TONKE 40 KOH-
LEHTRAUMK 3AAHHOTD YPOBHS;

te = e/ V; tp = 20" g/ v? (7.12)
rae @ — PACCTORMME AT BhIWBYKAZAHHOW TOUKW M0 AMHWA TOKa AC NOBEPXHOCTH
NOYAGIPYHTOB.

MpynTw, obnagaciume Sonsuied PUNLTPALMOHHON CNOCODHDCTLIO, ONPEeCcHANT-
¢A GuICTpEe, OAHaKO, KaK NOKa3LIBADT IKCNEpUMeHTansHule pabotol {Parumos,
1967), Wa OCTPYKTYPEHHLIX NOMBOTPYHTax ¢ GOnbilMMU CKONOCTAMKA GrnbTPALIMK
3TOrO HE NPOMCXOLNT. ‘ i

Kpome andyanoHHbIX NPOUECCOR, B ArPErMPOBAHHBIX CYFAMHKAX NPW Manbix
CKOROCTAX PUnbTPaLMM GOABIUYIO POMB MIPAKNT NPOLGCCH PACTBONeHWA Coneil.
Koadrprument S xapakTepwayer CKOPOCTh PACTBOPEHWA CONeR Teepaoi ¢adbl W
3aBUCKT OT EMGA M COGTEEA CONGA, 3 TaKXEe OT BUAA 3aCONeHuA (NOBBPXHOCTHOrO
Wik o6bemHoro}. Ero 3HaueHWe BapLUpYeT B LUMPOKWK NPeaenax. C yaenmueHuem
MHTEHGHBHOCTW PACTEOPEHWA CONEW f B03PacTaeT. J/IR ASrKOPACTECPAMEIX GONer
nonarast # = 0 (T.8. HCNONb3YETCA OAHOMAPAMETPHYECKAR MOJENb) U NPOTHO3-
Hble pacHqeThl BEAYT NPW YCAOBWWM, 4TO BCE COAU HAKOARTCR 8 pacTeope.

AenxeHve coned v BNAry B NMOMBE — CIOXHLIA GMINKD-XMMWHECKWIA NPOUECe.
Hapaay ¢ BoiTeCHEHWEM CBOGOAHOMD PACTEORA AMGHPYIMOHHLIM NEPEHOCOM CONei,
PacTEOPBHMBM CONBi TeepAai ¢adbl NPoMCXoauT obMeH CoONAMW Mexay ceobog-
HbIM FIOPOBLIM PACTBOPOM W BHYTPWArPEraTHOA Bnaroi. B TpexnapameTpuecko
MOAENW PALMHAINT NOPOBLIE PACTBOPLI, HAXOAALUMECA B «MACCHBHLIXS W +«AKTUB-
HbiX» Nopax. EcnK BGE NOPOECE NPOCTPAHCTEO NPMHATE 32 BOMHULLY v 0GO3IHAUNTL
LONKD «aKTUBHBIX» FIOP “E€pe3 x, TO KONWYECTBO «NACCHMBHBEIX: MO ONPRASnsaYCs
kak {1 ~ x}. Mopent wmeer sun (Coats, Smith, 1964; w ap.)

aC iN . C, N _
€ ot + Ve + (1 13} at «© w2 at a (G- N, (7.13)
rae C M N — KOHUEBHTPAUWR CONEW COOTBETCTBEHHO B “AKTHBHBIX® K ¢MACCHEBHBIX
nopax.
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TpexnapaMaTpuuackan MOAeNt NOPMCTOM Cpeabl yYMTeiBaeT ofmen conamm
MEXOY “CKBOIHBIMMY M «TYNHKOALIMKH» Nopamu. CKOPOCTL 3TOF0 obmMeHa nponop-
UMOHANbHA Pa3sHOCTM KOMLEHTPAUMA B «CKBO3HBLIK: W «TYMMKOBLIX» NOPaX WM Xa-
PAKTEPM3YETCH KOMDOULMEHTOM o, JHAYCHME o, TaK Xe Kak W S5, 3aBUCUT Ot
BUAA N COCTABa CONEM, a TAKXe OT NOPUCTOCTH CTPYKTYphI NOMERI.

7.2, NPOTHO3 MIMEHEHUA MHUHEPA/IMZALIUK NOYBEHHOMO PACTBOPA

Kax OTME4ANOCh BLIWE, IKCMEPHMEHTANLHLIE AAHHBIE WAYHEHUA GUNLTPAUM-
OHHBIX MOTOKCS B NOPUCTON CPENE CBUAETENLCTRYIOT O HEOAHOPOOHOCTK KL=
TRAUWK NOPUCTLIX TEN W HANWHAM B HUX JACTOAHBIX, AMHAMUYECKH MEHEE 3KTHBHBIX
obnacted. Paboramu N. M. Poaoea (1956}, W.H. AvTunosa-Kaparaesa (1960), U.D.
Mysbiyxa (1932-1934), . M. Meepcona (1936), B. P.BonoGyesa ('(.:), B.A.Kongsi
(1960) » gpyrux MCCAEA0BATENEH BLIAB/IEHL! OCHOBHEIE 3AKOMOMEPHOCTH nNepe-
ABMMEHMA CONEd B NOMBE.

N.N.Po3ce (1960) cydTan, 4TO CONEBOIA PAcTEOPR B MOYEE HAXDAWTCA B ABYX
PHIMMECKMX COCTOAHWAX: B BMAS PACTBOPR, NPOHHO CBRIAHHOND MOMEKYNAPHLIMU
CHRaMM G NOBEPXHOCTAMU HacTHLL, W B Buae CROGOAHONC PAcTEOPA, 3aHMMAaIOWero
NPOCTPaHCTEO BHYTPW nonocTeid nop. .M. Posoe (1956), W.H. AvTunos-Kapataes
(1940} w C.B.3oue {1974) nokasanwm, 470 OLEHKA NPOUECCA NPOMBIBKA KAK MpO-
UECCA BbiTECHEHMA COAGPXALUErOCA B NOYBE CONEBOrQ PACTBOPA NPOMLIBHOW BO-
A0 cnpaseanmMBo Ans GECCTPYKTYPHLIX, NbIAEBATLIX W HEOCONOHLOBAHHLIX NOYE,
Ha ocHoBasuM ONLITOB NO NpomuiBke nodews . M. Meepcow (1936) caenan ewmeoa,
MTO BLIHOC COREH M3 NPENBAPUTEALHO YBRAXHEHHOW NCOYBbI YMEHBLIAETCA., IT0
OH ODBACHAN TEM, Y4TO NPW KANWIIRPHOM YBNAXKHEHMK CONEBHE BaILBETH NOCTE-
NEHHD PACTRORA/MCE M BMECTE C BNarod BCACKIBANMCE BHYTPE arperarvos.

B pane paGor (Coats, Smith, 1964; Deans, 1963 v ap.) caenava nonmiTKa
Y4ECTh YKAaHHLIE 3PPEKTHI B NEpeHoce coner. YTobn OTPAIMTE ABNEHWA, TIPO-
MCKOAALME B 3ACONEHHLIX NOMBAX, BO3HMKABT HEOGXCAMMOCTLE PACCMOTPETL Ma-
TEMATUHECKUE MOAEAW GPEAbI ¢ ANGPEpPeHUNPOBAHHON MOPUCTOCTEKY M NONYYMTE
RacueTHbIE 3ABMCMMOCTH ANA KOMMMECTBEHHOTO ONMCAHWA CONENepeHoca.

B obwei nopucTocTM m NouBbI BHIQENMM [ONI0 “CKBOIHBIX» NOP k G KOHLEH-
Tpaumei pacTeopa C M AONO «TYNIKOBBIX* NOP (1 — «} ¢ KOHUEHTPauWeR pacTeoOpa
N (Coats w Smith, 1964 » ap. ). «CkBO3HbIE: NOPLI, AKTUBHLIE B HHNLTPALWOHHOM
OTHOLWEHMM, OOGMEBHMBAIOTGA CONAMK G «TYNMWKOELIMM=>, CKOPOCTL MaKponepeHoca
8 «CKBO3HLIX» Nopax 0603Hawmm 8, a xoathdrumeHT KOHBEKTWBHON Auddyaum,
OTHECEHHbIA K @AWMHWILE NOBEPXHOGTU «CKBO3HLIX» nop, D.

PaccmoTtpum cnegyiowme mMaremarvieckue mogenn (Pexe, flkupeauy, 1978),

Mogene 1.

ac o e 0C. N _
xﬁ+ex§;+(1—x)a(C—M—D A;z. Bt—ﬁ(c A, (7.14)

rae § — napameTtp, XapaKTepMayiwMiA WHTEHCWMBHOCTL DOMEHA MENGY KOMNO-
HeuTaMu C U N, cyT |, o — NapaMeTp, XapakTepuayloLmid4 O6MEH CONeHM AKTUBHLIX
¥ 3ACTOMHLIX 30H W ACNOMHATEALHO YHUTLIBAIOLMA COPOUMOHHBIE 3ddaKThl B
«CKBOAHBIG™ NOPax (NpW o = B}, oyT .

Bo3mOXHb! PasnMdHLIE PeUieHus creTemistl (7.14), Hanpumep npu Geaylowmvx
HAYaNbHbIX M FPAHWYHBIN YCNOBWRX:
nprt! =0 C=Co N=No C=const; Np= const (7.15)
mpui>0 x=0, = Cyh= const,, {7.16)
{Cn — ROHUEHTPAUMA NPOMBIBHON BOALI)

ac

x , — =0
- @® ax



Mogens 2

Monywaetca M3 moaeam 1 Npy o = B, T.@. BbiMbIE CONMGH, NOCTYNAOLWMK U3
«TYMWKOBLIX» NOP B «CKBO3HbIE®, W CONEHA «CKBO3WbIX» NOP MRET C OAMHAKORON
HHTE}HCMHOGTHO {copbunoHHbie 3hhEKTH HE YUMTHIBAKOTCA, CM. YpaBHEeHWe
7.13}L

Mogens 3
iC , 9 g M-t 2C W
xgﬂxﬁ+ﬂ xya (C N)—D“EE’ at AN, (7.17}

Ita MOAENL XAPAKTEPU3YETCA TEM, YTO B 3ACTOMHLIX J0HAX WMESTCA 3aTyXa-
1OLLIMA CONEBOIA MCToYHMK. Mexay CKBOIHBIMA W 3ACTOMHEIMM 30HAMMH MaeT obmeH
CONE C MHTEHCHBHOGTLIO, XapaKTEpU3yemai NapamMeTpomM a. NapameTp B xapak-
TEpW3YaT CKOPOCTL 3ATYXaHUA CONEROrs UCTOYHMKA B 3aCTOMHBIX 30HAX.

Moagens 4
ac ac N _ e 3°C, N _
KFF+9“E+(1 K)E—D x?, T AN, (7.18)

Sra MOGEnt TAKKE XAPAaKTEPUIYETCA HAMMMWEM 3aTYXaIOWErc COMeBOro WC-
TOMHMKE B ACTONHBIX JOHAX. 3ATYXAHNE NPOUCXOAUT BGABACTEME NEPEX0AA CoNel
M3 3aCTOMHBIX 30H B8 “CKBO3HBLISs,

BxoAsuMe B YPABHEHVA NAPAMETRLI CONENEPEHOCA 3ABWCAT 0T CKOPOCETH ¢une-
TpaumW, TEMNEPATY(LI, COCTABA COREA W WX KOHLIEHTPAUMW, HO MW ORpeAGneH-
HEX AONYWEHUAX (CKOPOCTb MuibTPaAWMM W TEMNEPATYPA NONBRI MEHAIOTCA He-
SHAMMTENLHO, KOHLBHTPAUMS ROPOBOro PacTecpa meHbwe 50 r/n) AR AaHHOTO
o6pasua Mx MOXHO NPHHATE NOCTOAHHLIMM.

7.3. PACHET NPOLECCOB TENNOBNAIOCONENEPEHOCA
B NOYBOIPYHTAX HA MENMOPHPYEMbBIX 3EMNMAX

Ocwoanbie ypasHeHua. NovBOrpyHTEI ARSACTABANKOT coboil MHorodasnbie chn-
cTemel, W cospaHne atiled moaenwn, manGonee nonto YUMTLIBAIOLLEH 0COBEHHOUTH
NpOLECCos, NPOVCXOAALNX B CHCTEME «DacTeHne — OKpyxaloulas cpend:, THEHD
TpynoemMKko. Takas mofent Gewna Gol OYEHB TPOMO3AKE, W ANA 88 PaATMaaLMK
NOTPEGYETCA ONPEAGNEHNE OrPOMHOrD YMCNA NApameTpes. flo3ToOMY MOAEAWPO-
BaMME NOYBEHHO-MENMOPATABHAIX NPOLECCOE NOLUNG MO NYTH CO3QaHMA CHaBHU-
TENBHO NPOCTLIX MOAENEH, NPUSNOCOGASHHLIX CNEUNANEHO K NPUHATHO peLLeHui .
Takue mMOAenn, NPeANAraeMbIe ARA Pac4eTa BOAHO-CORSEOrC DENGAMA, PAaCGMOT-
pexbl A.W.Monaeadosbv (1974), a G y4ETOM HBNIGTEPMMYHOCTY NPOUECT — B.®.
HykwTenkoaem [1974), T.W.MuryHoeoh n M.T. XyGnapsrom (1978). Oanaxko pe-
AAMIAUMA MOABNENA, NEEANONEHHLIX B ABYX nocneanwx paBoTax, He AOBEAEHA
A0 NPaKTHNECKOTO WCTIONb3oaaHud. OSTOMY NPBANDKEHA MATEMATUNECKAR MO-
fenb, OTAMHAILANCA OT BbILLEYROMAHYTLIX (Pexc, fkupem, 1978).

Jna MCCABR0BAHUA DU3NHBCKOND BIAUMOAESHCTRUA MEXy BOQOM, CORAMM, NN-
LXEBbIMW 3AEMEHTAMM NOYBOTPYHTOROA TONLLM B MX BIAMMOCBASH MHOIME ABTODL
MCMONL3YIOT TEPMOZMHAMWHECKMIA NoAxXoA {Neikoe, Muxaiinos, 1963; Hepnud,
YynHoeckwid, 1975 n ap. }.

TepMOGHHAMMIECKAR CWNA yI XapaKTEpnIyeTch TPAANEHTOM TEDMOWHAMIME-
CKMX MAPAMETPOE, ONPEABNAOWNX PABHOBECKE CHCTEMAI. B kavectee TEpMON-
HAMWYECKWK CHA NEPEHOCA IHEPTMM W MACCH! BELUECTBA NPMHAMAIOT Cneayoilie
{Nbixon, Mwxaianos, 1963}:

1
xr—TVT, = -TV (/T (7.18)
CornacHa 3aKOHaM TEPMOSWHAMWKKM HEOGPATMMBIX NPOLIBCCOB NEPEHOC TENNR,
BELIECTBA W ANEKTPUMECKMX 3APAA0E ONPEABNAGTCH ASHCTEMEM HE OAHOW COOT-
BETCTBYIOIER CHNbI, 3 BGEX TEPMOAMHAMUHECKUX Can, T.€.
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n=1
o= 2 Lix Xx,
k=1 (7.2Q)
rpe Lix — KMHeTH4ecKkHe KOMDDUUMEHTEI.
Ecnu npeHebpevb ASHCTENEM ANEKTPHUMECKMX NOASH, TO ANA NOTOKOS BOALI Jw,

PACTBOPEHHOI O BEWWECTBA JC, Tenna Jr CUGTEMA YPABHEHWA NEPeHOCa MMEET BUll
{Hepnuu, YyaHoncxkuid, 1975)

M= Lww V(%) + Lwe [%) - Lyt v{lr);

T (r.21}

—Jo = Lew V[‘%.) + Lec V[‘“T) - Ler V(l)
-h = Ltw V[;] + Lte V[%) - L7 V(%]
3 3THX ypasHeHWA BMAHO, YTO NOTOKW BELUECTBA W SHEPruv BbIALIBAIOTCA HE
TONLKO AEACTAMEM NPAMBX TEPMOAMHAMMYECKKMX CUA, HO K ABMCTBMEM NEpPEKpe-
cTHbix adubekToB. Tax, NepeHOC BNArK M PACTBOPEHHBIX BBLECTE NPOMCXOGHT
HE TOMBKO NOA, BeHCTAHEM FPAAMEHTOB WX NOTEHLMAROA, HO W MOJ ACUCTEBUEM
rpaguenta remneparypn {rapmoauddyang, v addext Cope). AxanormiHo Ten-
N0 NEPeHOCHTCA NYTEM TENNONPOECAHOCTH (Npamon sddexT) W 8 peaynsTare
Anchbyamm pacreopexmoro aewjectea (apdexr Miodo).
AHANMS DUINNECKNX MEXAHMAMOE NEPREHOCA BAAMM NOKAJLIBAET, YTD JBHXEHHE
BAAMM NPOVCXOAVT B DCHOBHOM MOA AeACTBUEM rpaavedton oGobuweHHoro no-
TEHUWANA NOMBBHHOA Bnark M.

H="F+0,

rae P* — xanuansipeblihi HOTEHLMAN B MBDPAROTANOM PYHTE, MAM BCACKIBANWEE
Aasnenve; & — rpasuMTauMOHHBIA NOTEHLWAN.

3AECh Ml HE YHWTLIBAEM 3ABMCHMOGTH KaMUNNARHOMO NOTEHUMANa 0T TEMMe-
paTypei, NOCKOABKY OHA XAPAKTEPMAYAT Nyib OJUH U3 BOIMOMMBIX MEXAHKIMOB
TepMonepeHoca anarv (Cnobyc, 1969), a BnuaHKe rpagueHTa TemnepaTypsl Oyaem
YYNTRIBATE, MCRONLAYA OBOOLLEHHBIR KOMDDULMBHT TepMonepeHoca.

YTe KacaeTcR rpagveHTa KOHLEHTPAUMMA PACTBOPEHHLIX BEUWACTE, TO &ro BAW-
AHWe Bbino npoasanuanpoBano E.Bpecnepom (1976), koTopbilt Yncnesubiv nyram
PAWART YPABHEMME BNAFONENEHOCA, YYMTHIBAIOWES OCMOTUYECKOS HARNBHWE, CBRA-
3aHHOE ¢ KOHUEHTpauweid MOYBBHHOTO pacTsopa no 3axkowy Baw-Modda.

PacyeTtbl NOKa3anK, 4YTO GCMOTHMECKAR YacTh COCTABWNA MeHee 5% ecero no-
TOKA Anary {410 G61N0 TAKXE NOATEENKALHD ICNEPHMEHTOM), NOIATOMY BAMAHUEM
rPafMeHTa KOHLIEHTPALMA NOYBEHHOrD PacTBOPA Ha NepeHac Bnark Gynem npe-
vebperate. B 3TOM CAy4ae BLIPAXEHME LA NOTOKA XWMAKOW BRark Gyner WMeTh
ann

aH ar
V= KWy — Orw o (7.22)
rae K(W) — xoadduument enaronposogHoct; Drw — koadbdHument Tepmone-
PEHDCA NOYBEHHOW BAArK; X — BEPTMKANLHAA KOOpAMHaTa; M = P — x,

M3 BHYTpEHHWX WCTOMHMKOB YYTEM OTGOR BRark (&) KOpHSIMM PacTaHwii:

w = —e. (7.23)

B mep3noil aose npuMem _

W=wai (7.24)
rae W — obvemHas BnaxHoCTe; W — 06GLEMHOE CORBPXKAHUE HEaMep3wei ena-
™; A — 0ObEMHEA NbAWCTOCTDL.
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KanuanapHolil NoTEHUWAN B MEPANOM rpyHTe

P =P Y, {7.25)
rge P = (W) — xanuanapHLId NOTEHLMAN B TANOM FpyHTe.
Uexons M3 aTvx NpEennoXeHWH, NoayYwm
aW _ alW aP oM alW aP al dH M,

— = —— =+t o = A1—+,uA1
at P dP* [i14 aP o\ ot ar’ (7.26} .

rae x = W/ 3P — xanuAApHan enaroeMKacTe; Ay = afl 1, aF*;

Ay = a1 Jody AT 1_ dyukuuna, obpathas fl.

MAOTHOCTL TENROBOIO MOTOKA MPWUMEM PABHOW CYMME KOHAYKTWMBHOTO M KOH-
. BEKTUBHOMG NOTOKOB!

ar

gr = dap 7 + Cp VT (7.27}
roe lag — adpexTMBHEIR KO3hBUUMEHT TENAONPOBCAHOCTH NovsorpykTa;, Cp —
oBbeMHas TennOeMKOCTh PAacTEOPA.

Cunraerca, 4To TeMmneparypa scex ¢al rpyHTa BCEACTENME TOrD, HTO OTHO-
CMTENBHBIE CKOPGCTH MX ABMNEHMS B BCTECTEEHHLIX YCNOBUAX MANbLI, DAWHAXORA.

W3 BHYTPEHHMX MCTOYHUKOE TEMAA YYTEM NMvlibh HAanbonee 3HaYMTenoHLIW — BbI-
OENEHVE TEMNAZ NPU 33MEN3AHKN!

al

Ch=toe (7.28)
rae L — ypensHas TENNOTA MNNABNEHWA AbOa.

MAQTHOCTL NOTOKA COMSA 3aBMCHT OT NAGTHOCTM NOTOKA XWAKOWR BAarw, rpa-
OWEHTA KOHLEHTPALMWMA M rpagueHTa Temnepawpm

dC
g = -0 - o0+ v (7.29)
rae £ — x03¢xPULIMEHT KOHBEKTWBHOW .qucpcbyauu. Drc — KOSDDUUMEHT TepMmo-
anddyanm conen.

BHYTPEHHMIA MCTOMHHK YSHTLIBAET BO3MOXHOE NOTNOWEHVE CONBA (AMTaTEnb-
HBIX BELLECTA) KOPHAMM PACTEHWA, BbiMep3aHWe CONEA U pacTBOPEHWE — Kpu-
CTANMN3ALMIO:

o

e = —de ec~éiﬁc+ﬁ(c..—0). (7.30)
TAE de, 91 — KOIPPUUMEHTHI, XAPAKTEPHUIVIOWME COOTREETCTEEHHO NArnowexue
CONEA KOPHAMM PACTEHMA M 4acTHUHOE wx 3amepaanme (0 < Jde; 61 = 1, 3pecs
NPUHATO NPELNONOXEHWE O NPONOPLWOHANLHOCTH MCTOMHUKDR B YPABHEHWW CO-
NEeNepeHoca COOTBETCTBYKNUMM WCTOMHUKAM B YpaBHEHWW enaronepenoca), f —
KO3MDHUMEHT CKOPACTM pacraopenna; Oy — KOHLEHTPAUMA NPEenentHoro Hackl-
WEHMA.

YpasHEHNE HENAINLIBHOCTY ANR i-ro KoMnoHenTa {flbikoe, Mwxainos, 1963)
MMeeT CASAYIOWWA BUA:

any

i —div @i + fi,

rO pi — COASPXAHWE i-r0 KOMAGHEHTA B euwile 06bEMa CMECH.
YparHeHue COXPAHeHURA JHEMMK AR 3nemeHTapHoro obbema rpydva (fuvikos,
Muxadnos, 1963) nveeT sua

a L
?‘1?2”’ = —div (v + h, (7.32)

roe 2 Y = Z yi pi M; y1 — 0DLEMHAR MACCA KOMMOHEHTA; h; — YAEALHas aH-
Tansnua.

(7.31)
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NMoncraensa Bepaxenvwa (7.22), (7.23), (7.25), (7.28), (7.30) 8 ypaBHEeHWA
(7.31) w (7.27), (7.28) — B (7.32), ncmy-mM CNEQYIOWYW CUGTEMY YPABHEHWA'

nan =g {K(w’ + Drw :_:] e -um iy (7.33)

v = -kom 22 - o (7.34)

""%=éix(“’ag o v 3o (7.35)

wit . %(o .. 3_;-] -vE s (c-ay+ 0(3, o+3n i—’;) 7.36)
aaNrT B(C -G (7.47)

roe Copg= Cox + Co W+ Ci A — L i — 3dpexTBHAA 0GLEMHAA TENNOEMKOCTE

rpyHTa; Cop, Cp, CL — obGbemubie Termoemxocm GKENETa rpyHTZ, PacTecpa W
ALGA GCOOTRETCTBEHHO, AT — CofepXKaHWe HePACTBOPEHHBIX CONeR; de = 1 — de;
81 =1 - 41,

B cayyae WCNONLADBAHMA MOAEAWM CORSNEPEHOCA B ¢peae ¢ ABOMHOW NOpUeTO-
CThi) (4CKBOZHOW® M «TYNWUKOBOA» } BMECTO ypasHeHKs (7. 36) MOXHO UCHoNbLAOBATE
CHCTEMY

W %-‘-(1—!:) a (C-N)=« a( +Drca:] —«V —+Kc(éee+di ]

(7.38)
AW N T a
it S e -M ”("“e * d"ar)' (7.39)

3pecb « — QONA AKTUBHLIX B GWABTPAUMOHHOM OTHOWEHWM MOP — “CKBO3HbLIX?;
C — KOHUEHTPaUWA CONEil B8 «CKBOSHLIX» NOpax, r/n; N — KOHUEHTpaUUA coneid
B «TYNMKOBLIX» NOpax, I/N; o — KOIPPULHEHT CKOPOCTM 0GMEHA CONAMK MeXay
“«CKBO3ZHBIMM» W «TYNUKOBBIMW» NOpaMu, CyT . OcTankHnie 0BO3HAUSHMA Te xe. .

Takum obpaszom, CACTEMbI ypasHeHwi (7.33)...(7.37) wan (7.33)...(7.35);,
(7.38), (7.49) onmchiBaOT COBMECTHOE NEPBMEeILIGHWE BnarM, Tenna v pacTBa-
PEHHBIX BELLECTE B NOMBE.

NapaMerpul AnddepeHUNANGHBIX YPABHERNMA Ganaxca BNarM, Tenna M co-
neid. fina peannaaui NPUHATON MATEMATHMYECKOW MOAGNM BNaro-, TEMNoW co-
neotimeHa Heobxoguma paspaboTika MeTOAO0E ONPEASNEHMA OCHOBHBIX NAPAMET-
pos, exoaswmx B ypassedws {7.33)...(7.37).

K napaMeTpaw ypaBHEHWA BNAronNepeHaca OTHOGATCA CREQYIOWME 3aBHUCUMO-
cti: P = A(W) — xanuanspHOro NOTEHUMANA OT BNAMHOCTH KoddupuumeHTa Bna-
rONPOBDAHOCTH M Temnepatypel, K = fa(W, T); MHTEHCMBHOCTHA TPAHCMPALMA
B871ary PACTEHMEM OT BNAXHOCTH W Pa3BUTHA xopnesoﬁ cucTemnl, & = fa(W, x);
COAEPXAHWA HE3aMEp3WeR Bnarn 0T TEMNEPATYpbI, = fq.(n kCaddULneHTa
TepMoandDyINA NOUBEHHOR BNAMK OT BAZXHOCTH, DTw =

MapameTpel YpaBHEHWA TennonepeHoca: adwpexruaHan Oﬁ'bEMHaﬂ Tennoem-
KOCTb NOYBOTPYHTA; 3GhPEKTHBHLIA KOIPDUUMEHT TenroNpROBOAHOCTH MNOYBO-
rpymHTa.

NapameTpel ypagHeHWA conenepeqoca: koadxpuuvent KQHAGKTHAHONA awnddy-
UM COREH, KO2MHUUMEHTHI CROPOCTM PacTROPEHMA W obmena coneid; koadpu-
UWEHTE! CKOROGTH PAcTBOPEHWA M oOmeHa conel; ko>PPHUMENTLE TepMoanphy-
3v CONEA. AONR <CKBO3HBbI%: 0P,

87



OT BbIGOpA NEPEYMCNEHHBIX 3ABMCHMO- Yo n

CTeR M TOMHOCTH ONPeAENeHMA NAPAMETPOR I T
YPABHEHMA BYET 3aBMCETE TOMHOCTE M A10- \ net e
CTOBEPHOCTE NOGNEAYIILMX PACHETOR.

TOphIX, ¢ HALLGH TOYKW 3peHmn, Hawbonee
LenecoobpasHo.

2RBNCHMOCTE KAMTWANAPHOTO NOTANLN- [
ana or AAaXHOCTH. PaiHuiMK asTOopamw \

MpuBEAEM TE M3 HUX, NPUMEHEHWE KO- ) \
\

LY

1

1 ]

npeanaraeTcA pan MeToAMK An8 onpege- |
NEHKA 3TOK SABMCHMOGTY APU UCKYCCTRGH- .
HO GO3AAHHBIX PABHOBECHBIX YCAOBMAX. \ \\
Obuwit Bra 3aBcUMocTH P(W) nokasaaw \
Ha pucynve 7.1. MNpu ee onpeaeneHuv cne-
AYET YYMTLIBATb BAVFHAE RENEHWA TWCTe- 2 BN "N
pB3UCA, KOTOPOR COCTOMT B TOM, YTO Npw %\ \
OAHOM 1 TOM XE [ABNEHWK NOYBEHHOM AAA- \
Fi4 BRAXHOCTE FPYHTA Pa3WNHA B 3aBUCH- .
MOCTW OT TOrC, AOCTWIAETCA OHO NYTeMm M| \"-
YBRANXHEHUA WK nccyiwenna (Hepnwa, NS [~ = \!
Yyawoeckui, 1975; “ypHosckui, 1976), “"'_—T“e.\ i w.
BcrneacTeve 3Toro B pacHaTax XenaTencHo [ M »n » ®
WCNONB30BATH OG@ BETBW 3TOR 3ABMCUMO- Puc. 7.1. 3aBMCHMOCTD KaNWIAPHOTO
©TW. OAHAKO TPYAHOCTE JAKAIONARTCR B Bb- norenusana o1 sraxuocrn (no B.B.
6ope Gopmb) NBPEeXOAHEIX KPMBLIX G OAHON Benepuukony u B.D.Hukutenkosy,
BETBM Ha Apyryw, 8 paHee onybankosan- 1976)
HbiX paboTax noKa HE NPMBOOMTCA AOCTa-
TOYHO XOPOHLIAX METOAMK O BuiGope GopMbl 3T kpuBbix. MO3TOMY AN pacyeTos
Gynem nonbIOBATLCA TONLKO OOHOW BETBB.
B Hanbonee WHMPOKOM IWARA30HE BNAKHOCTH W OABNEGHUR MOXHO NMPUMEHATH
¢opmyny B.B.BenepHwkosa (1975);
npr W > We (We — MaKCHManbHaR MONBKYASNHAEN BAAT0EMKOCTS)
P=mV,  W-W 7.40)
¥ In m — W, (
3pece y = 0,37; Ax — MAKCUMANBHAR BLICOTA KANWINAPHOTO NOAHATHS BNATW; M7
— ROPWEYOCTB (NPM 3aMEHE /71 3HAYEHUEM MONHOA BNAFDEMKOCTM YYWTLIBAETCA
BAMAHKE JALLEMNEHHOTO BOIOYXA);
npu W < We

W - W
— M s/p.

We =, (Pv =) (7.41)
roe W — snaxHOoCTb, COOTBETCTEYIOWAN MAKCHMMAALHOA MMIrPOCKONWHHOCTM, Py
— noteduman enarn np W = W, W, — BnaxHocTb npu P = a hy} a ~ -1,5 —
mc(aebdmunam, Sbupacmbiii U3 YCROBUA NNAHOBONO CONPRAXEHKA KpuBoix (7.40)
n (7.41).

OnHako Bug 3TOW 2aBMCUMMOGTV XADAKTEPEH ANA NECUAHMMCTeIX NOME. IR rav-
HUGTLIX W TOPGAHLIX NOYBGTPYHTOB KPHEYIO P(WW) MOXHO annpoKCHMnpoRaTe $op-
mynoi (Pexc, Axupeswd, Amk, 1980)

= _prig(E M- W

P= ""'9(2 m - WD] (7.42)

roe hr - napamern, onpenenfeMLId N0 METOAY HAMMEHBILMX KBagpaTos;, Wo —
BNaXHOCTE, COOTBETCTRYIILAN NPEKPALISHVIO JBVWXEHWA BNArK B XWOKOM BUIE.

MpW oTpMUATENbHBIX TEMNEPATYPax 3aBUCHMMOCTL KANMANAPHOrO NOTeHUWana
npueoauTeH K Bnay (Kyamk, 1978)

F=P||"'
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P e by = oy LB
- m {7.43)
JasucHmoCcTs KOIPPHUNEHTA BRETONPOBOJHOCTH OT BNAXHOCTH i TeMNeps-
TYyphl. MEeTonMKa ONpenencHWA 3TOW XapakTepucTHKW pa3pabaTeiBaeTca yxe B
TEMEHWE HECKONLKMX OECATANETMH, U K HACTOALLSMY SPeMEeHM UMEeSTCA A0CTa-
TOYHO BONBILIOE KONMHECTEC BhNOAHEHHBIX PaboT (Asepeavos, 1949; Poge, 1965,
1968 n ap.). Wa HawGonee HaCTO WCNONLIYEMBIX ANS ANNPOKCAMALMH MOXHO NPH-
BRCTIA chegyiowyio Gopmyny (Apepuanoe, 1949):

W - Wo\ ™

Kw = Ko |-— Wo! ° 17.44)
rae Ko ~ koappmumenT buanTpaums noussl, M/cyT; n, = 3,56; Wp — anax-
HOCTh, COOTBETCTBYHNUAA NPEXPALEHMIO ABMKEHWA BJAArA B XKWIKOM BUAe.

A.HW. BynarosckiWi CHWTAET, 4TO ABMXEHWE BRArW NPEKpaLiaeTcA NPU BAANKHO~
CTW, PaBHOM BRNZXHOCTW 3asafanua, ¥ wero ng = 4...6 mx = 4. B.B.BeappHukon
{1976) nonyckaeT, YTO ABMKEHWE BNATH B XMAKOH $Ha3e BOIMOXHO A0 BAAXHOCTH,
COOTBETCTBYILIEN MAKCHMANGHOW FUrpOCKonMYHOCTH. B 3TOM Gnyvae x = 4, . .6,
Npr NONOXUTENLHEIX TEMNEPATYPax KOIPALMEHT GUNLTPAUMM ONPEAENReTER N0
dopmyne MNyaaeina,

C y4eToM AbAMCTOCTH (NPM OTPMUATENLHLIX TEMNEPATYPAX) MOXKHO WMENONB3IO-
BaTe cneayowyo dopmyny {Beaepuvkoe, HuvkureHkos, 1976):

ng
Kw=.‘fn( W - W, ) [m—.l—W“]' _—

m-n - W, m — W {7.45)
JABMCHMOCTE HHTEHCHBHOCTH TDRHCIMDPALMN BIATH DECTEHHEM OT BAANHD-
cru. NpaawnbHoe ONpafeneHWe KONWMECTEA BAArW, NOTAOWAEMON PACTEHMEM Ma
PA3NHYHBLIX CTARWUAX Ero pocTa B 33BUCMMDCTH OT BAAXKHOCTH NOYBLI, MMeeT 60nb-
Woe 3HAYeHWe NPU pPacHeTe BOAHOMD PEXHMA CenbCKOXO3MACTBEHHOrd RONR.
MEeXaHuam NOrMOLLBHWA BNArM PACTEHUEM BECHMA C/IOXKEH, 1 ONMCaHWe ero npeg-
craenmer coG0i CaMOCTORTENEHYIO 3aaavy. JlOCTATOMHO NoApoGHO oHa pacomoT-
pena C.B.Hepnunsim n A. . YyaHosckum {1975). Ona NpUHATOIR Moaenm Bnaro-
NEpeHoca Ha AAHHOM ATANe BAXHA NOAOBPATE HE CNWLLKOM CNOXHOLIE 33BMCHMO-
€W, HO QOCTATONHO XOPOWO ANNPOKCAMUPYIOIME TO KOAMMECTBO BAAru, KaTopoe
NOTNOWAETCA KOPHEBBIMM BONGCKAMM PACTEHVWA M3 PA3AVMHLIX CAOEB NO4BLI.
MNpepnaraeTcA CRERYIOLLAT 3ABUCUMOCTB:
ha

e(xW) = ye FNEW) ,{ e(w) fix) ox,

{(7.46)
1/2
_ W-—- W (m-W .
rae e{x| = W; Was — BRAXKHOCTL 3aBAfAHMA;
ne BxH) (Wnne - Waa)® 53 &

Wona — BNAXHOCTL, COOTBETCTBYIOWAR NPEAENLHOA TNONEECH ENArOBMKOCTH, ys
— CYyMMApHan CKOpOCTb OTOOpa anarv; AX) — $yHKuMA, YYMTLIBAIWAR pacnpe-
RDENEHWE KOPHEEOW CHCTEMBI B TAYOE NOYBOTPYHTORORO CROA.

Ann BONLWWHCTBA KYNLTYP GYHKUMIO f{X) MOXHO ANNPOKGUMWMPOBATE © NO-
MOWBIO pacnpeeneHnn

_ 1 _|In(x + X - )?A]z

{7.47)
rae x, ol, XA — NApaMeTpul pacnpeaeneHua.

32BHCHMOCTE COABNXAHHA HOIAMBPIWISH BARIM OT TeMnepatype.. Pasonoe
COCTORHME NOPOBOFO PAGTBOPA — DAHO W3 BAXHBALLMX NOHATHIA, ¢ KOTOPMIM CEA-
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38Hbl JAKOHOMEDHOCTH UIMEHEHMS MEXAHMMECKMX, TENNOMUIHMBCKUX W APYIUX
CBOACTE MEPINLIX NOMBOTPYHTOB. MNPUHLMN DABHOBECHOND COCTORHWS 804b U bAA
6bin chopmynmposaH H. A. Linirosuyem (1954), a wccnenoaaHMamKn 3. A. Hepceco-
80R (1953), W.H. Boraxona (1961) u opyrvx yseHwsx YCTEHOBNEHO CYLECTBOBAHWE
OAHOZHANHOA 3aBACHMOCTI MEXIY COASMXAHMEM CBASANHOA BOALI H TEMNBpI-
TypoiA. H.C.aanosnm (1960) Guina npeanpwaTa nepeas nonbirka TeopeTwIE-
CXOro 0BOCHORAHWA COAEHXaHUA CBAIAHHOW BOABI OT Tamnepatyput. MonyverHbie
MM GOPMYNLI BECLMA TPOMOIAKM, W EXOOALLMAE B HMX Ko3pPprLmeHTE), B CBOIO
04epenh, 3ABMCAT OT TBMNepaTypel. [AnA Halwmnx pacvetos yaoGHee Gouto Bul BOC-
NOML3OBATHCA OMMGAHWEM 3JABMCHMOCTH JNA BGETO AMAMNA30HA OTPHULATEALHBIX
TEMNepaTyp OAHOH yHKuwesd,

AOCTaTONHO XOPOLWO ANNPOKCHMMPYET IKCTEPUMENTANBHAIE OAHMLIE 3ABUCH-
MaocTe (AHpepcod, Tamc, 1973)

W= aw(-nN¥ (7.48)
rRe aw, b, W — nOCTOAMHLIe AN AAHHON NOMBE KO3(PNUNEHTDI.
JasHCHMOCTS KOIPPHUWEHTE TEPMOIHPOYINN TONBEHHOH BRATH OT BAax-
HOGTH. JKCTIEDHMEHTANLHLIE KPUBLIE NPEANOKEHO aNNPOKCHMWPOBATH dapmynos
(Axupesm, 1981)

Drw = Dro exp[—ar w - W‘F)}. (7.49)

rae Dro — makGumanssoe axavenne Drw npm W = Wy

SdpexTHanan 05bBMHAR TERAOBMKOCTS noyeorpyHTa. O6bemHas Tennoem-
KOCTb Lot PABHA NPOM3BEAGHWIO YABNLHONA TENNOEMKOCTH Cy Ha NAOTHOGCTL .

MHOTOYMCAGHHRIE MIMEDEHUR YAENLHON TEMNJIOAMKOCTH NOKA3LIBAKOT, YTO npH
abCoNIOTHO CYXOM COCTORHWA NOMSBI OMA MPEKTHYECKW DABHA YASALHOW Tenno-
eMKGCTH TBepAQH thadbi NovEbI.

HanGonee adpextueHbil dhakTap, BAMAICWIMA HA uameHenwe Ch, — BAAXHOCTE.
3T0 OBLACHAETCR TEM, HTO NPM YBAAKHEHWM NONB M3 WX nop YAANRETCA MANO-
TENNONPOBOAHLIA BO3AYX, KOTOPLH SAMEHARTCA XOPOLIO MPOBOAALLIEA TEeNnO Bha-
roi. C pocrom W TennoceMxoCts pacTeT no NMHEUHOMY 3aKOHY:

Ci=Cn + Cp W, (7.5Q)
3pect Cex — OGBEMMAR TENNOEMNOCTE CKENETA; Cp — O6LAMMAN TEMNDEMKOCTL
pacTeopa,

B obnacTit oTprLATENLHLIX TEMAGPATYPR (ANA MEPINKIX NOYE) MOXHO 3ANKGATL:

CrmCux+ W+ Cl-LE 7.5
rae L — ckpbiTam TENnoTa NNARRSHWA Nbaa.

MNocneaHwi wieH yunThiBaeT BhAENEHWE Tania npn $asoBLIX NEPEexXoaax.

ShexTHaHBIA KOIPGHLUNEHT TONAONPORCIHOCTH novsorpynra. pw aHannze
BAMAHWAA PAIMMYHLIX $HaKTOPOe Ha BenWuMy 1;. C.B.Heprum, A.®.“ynHoBckuis
(1967} oTMEuAIGT, 4TO HAMBONEE CYWECTBEHMLI “YeThipe $aKTopal BNAXHOCTL,
NNOTHOCTE, AMCTIEPCHOCTL, TeMnepaTtypa.

OBoGiieHMe IKCNEPHMBHTANBHBI OAHHBIY PAAMMHLIX HMCCNEACBATENEH NPMBO-
AWT K CREAYIOWEN 3MNMPIHEcKkon GOopMyne 4ns ONpeaenetns KoapPprLMHeHTA Tan-
nonpogonHocTy (HepnwW, MygHomckwia, 1967; Kyprewep, ygamoeckuid, 1979):

ir=(Cox + 0,01W) [:m W — ma® + 10 %mz y + ma:l 1077 kfix/ (M-C). (7.52)

B 05nacTH oTpMLATENLHLIX TEMAEPATYD KOMOULNBHT TENMONPOBOAHOCTH Bl
wacnsoT no Gopmyne {MsaHos, 1968)

A
A =21 + (- dny (7.53)

rae it — Ko3dgpuuMeHT TENNONPOBOAHOCTH TanbiX NOPOA; Aw — KOPPULIMEHT
TEANONPOBOAHOCTH MEP3NBIX NOPOL.
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TTony4anHbIe DasHLIMN HCCAAOBATENAMK ONBITHME NAHHME O aHaveHM Ay npn
ONPBAGAEHHLIX IHIHEHHAK NLOWCTOCT W NNATHOCTH NONB HIMEHSIOTCA B LMPOKMX

OAH&K(.J G6eino ycraHorneno (Meawos, 1969), yTo KpwTepManuHan BONMNMHA
ALZAT = (im ~ AT)/1T ANA DECHAHMCTBIX nopoa W pemmmMHa Al = Jy — i1 anm
FAVHACTRIX NODOA RAAMIOTCA NMHEAHLIMK BYHKLIMAMM RNAXHOCT . Tax, ana neckor

Al .
F = (M/j-T)uﬂ + 0.0267("’ - Wnc:). (7.54)

rae Wi — 8biipaHHOe (MCXDANOS 3HAYEHME BNAXHOCTH, NPU KOTOPOR MOXHO ON-
PEAGAATL IHAYEHUA (Al 7 iT)uex U Alyex. Mocnegume MOryT GhiTh ONPBAGHSHL! MM
W3 ONkiTa, WM HaAgeHt NO rpadwiKam, NpeacTaaneHHsiM Ha pUCcyHke 7.2, ecnu
HIBECTHL! 3HAYOHUA DACCMATDHBAGMLIX BENMMHH XOTS b NPy OQHOM 3HAYEHWM
BAAKHOCTH.
B atom chyvae xoadxpmument TENNONPOBOAHACTH MEP3NbIX NOPOS MOXHO Of-
penennts no dopmyne {Hesaros, 1968)
Ay = Iy + Al = Iy (1 + AL/, (7.55)
KOIPPHUMENT KOHROKTHBHOR ANDOYINm, IRBAWCHMOCTL KOIhPULNENTE KOH-
BOKTHUBHON Avdxby3nun OT BRAMHOCTY W CXOPOCTH ANAronepeHaca 8 I0HE HENOMHONg
HACHILIBHWS B HACTOALLEE BHEMN HE YCTAHORNEHA. Moartomy Gyaem nenonsaoears
runoTeTmeckyio dopmyny (Fonosawoas, 1975)
D=D"'W, (7.58)
el =D, + 4 {¥n. (7.57)
Koad:pmumenTin CropocTu pacTEOPeHUA 1 OBMeHa APMHMMAIOT NPRMONPONOp-
UMOHANLHDIMU ANAKHOCTH.
HauanuHbie ¥ rpanrsise yonosua. ina peanulaumu npuHaTOR Manenn Bna-
ro-, TENNOW CONBNEPEHOCA B NOMBE YPABHEHMH (7.33)...(7.37) neoGxogumo [o-
NONHUTL COOTBATCTAYKKLMMM HEYAMBHLIMA W KPABBhIMY YCROBHUAMM,

A4, Br/ (K} Mﬂ.h/‘('ngi
s (m').nl 1.0 yr .23
2. A
AN/ LA7)
A1 7FA
1,04 /// I// o
//// L/ .u//‘
8.5 A%/ 0,5 //f I//
27 ALY
V27, A,
o VA / /
774 71
4 4
b 1 ) N Hoe.% 10 » ® de,%

PHC. 7.2, FamMcuMOcTE kpHTEpUR Al/l7 PR nPOMEpIMMX necuaHbIK FOPHEIX NOpon
OT BARKHOCTH OPH PAIIMYHIX IHAUCHHEX {(AM/AT)uex. 3uencrmocts Al ANR npoMeps-
IHX FAMHKCTLIX FOPHMX NOPON OT RABXKHOCTH MM PAZIHYHBIX IHAUEHHRX Adpex.

91



1. HawaneHeie YCNOBWA.
B HAYANbHbIA MOMEHT BDEMEHW 3a0aK0TCS NOAR NOTEMUVAROB Temnepartypel,

KOMLIEHTPaUWi:
Hix, ©) = Ho(xn
Tix, 0) = To(o): (7.58)
Cix, 0) = Ca(x);

Nix, 0) = Nox).
2. Kpacene ycnoBMa.
a. Kpaeesie yCnoBMA LNA YPABHEHWR BNAronepeHoca.
B oflem BM0S KPaesbie YCIOBMA ANA YPARHEBHWA BRaronepeHoca MOMHo 3a-
nucaTh CRegyiowmm cbpasom:
Ha Bepxveir rpanaue npu x = 0
o OH E] 5.
Put [K(W)_ Pl Dyw 6:] awt H — My (7.59)

HA HWKHER rpakvue np x = L

= dH arl _ -
—pH2 [K(W) i DtH aq = auz H - Ha. (7.60)
OTci0aa NPW PasHuiX KOMBWHALMAX aHi: BHi M MOXHO TIOAYYWTE PasNMNHLIS
BUAbLI KPABBLIX YCAOBHIAX
npn Bui = 07 ani = 1 nonysaem rpaHNNHLIE YCROBHA 1-ro popa:

Hy =0 = Mty (7.61)
Hy = L = Ha(b); {7.62)
npM S = 1; ani = 0 NONY4aem rpaHyHEE YCROBWA 2-r0 pojaa:
ar aH -
Drw ~_ + Kw —) = —Hit)
( ax x| =0 (7.63)

B 370M_CAyvae adaveHwe M < O COOTEETCTAEYET MONapeHwio C NOBENXHOCTH
novabl, a M > O 3ap3eT MRDUNLTRAUMIO, AHANOTUYHO Hz < () cooTRETCTBYET OT-
Toky (mpenaxy) Ha HmkHel rpaHmue, a Hz > 0 — npatoxy. Npn Az = 0 HUXHAA
FPaHMLIA CAYXWT BOAOYNOPOM. ‘

Kpaesuie YCNOBWA 3-T0 poOA ONpEAensioT NoTokw 4epes rpaHaus 0GnacTH,
HO BEAMMMHA 3TWX NOTOKOB BABHCHT OT MCKOMBIX yHKUMA.

Ha SepxHefl FPAHALE 3HAMEHME WHTEHCHMBHOGTA WCTIAPEHMA MOXHO 3343Tu 3a-
BUCHLLAM OT BAANKHOCTW KOPHEOBUTAEMOro CAGH NOYBL! Mo KaKoA-HuOyAb IMIA-
puseckoid gopmyne.

HwkWee Kpaceoe yenoswe 3-ro poaa MOWHO 3aJaTh G yNeTOM OTTOKA BOAbI B
apesax. AnA 3Tor0 MOFYT GbiTb MCNORL3OBAHD! AHANUTINECKWE PELLBHWA YPAB-
HeHns Byccudecka. Ha cepeanHe mMexApeHba OTToK 3a NNOCKOCTL  3AN0XKEHWA
ApEHAXE 34 apeMst Al BLIDANAEBTCA Kak

L _, htho) — hihio + AD 8k,

Hato) = 8 A dé 3 t = fio, (7.64)
rae & — BOAGOTAAYE; Ai(fio) — HANOP HA CEPRAMHE MENAPEHEA B MOMEHT BpEMEHN
t

’ 3xavenve A(ho) ONPEAEAOT NyTeM aHANMTHHECKOro PELUBHNA YPARHERNR Bye-

cuHecka, OHO 3aBMCAT OT NAPAMETPOB APEHaXA W Hanopd Ha cepeawHe MEex-
ApEHbA B NPeALIAYLLWA MOMEHT BPEMEHH, KQTOPLIA, B CEOK QUeP8Ab, BEMUCASOT
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HA KAXKAOM WAre 1o BPEMEHN N3 DELUBHUR YDABHEHWA anaronepeHocd. [pu atom
ABTOMATIYECKN YUMTHIBAETEA MWL TPALMOHHOE NMTaHne. [lockonbky npoueaypa
CuYBTa OMCKpETHaRm, T0 B ¢apmyne 7.65 moxno nonarate fiv = 0. B yacTHOoCTH,
wenonkayn npeabpasosaHkyio (1949), nonyswm
Fy = — 8ho Ko Tep .
B (B + 3y {7.85)

rae ho — Hanop Ha CepeguHe MEXOPEHEA, BLMUCAAOMbIA HA KXAOM Ware Bpe-
MBHA K3 YDABHEHUA BAATONEPeHaca; Ko — KOMDDULUMBHT duabTpauum; B — mex-
Apernoe paccroaume;, Tep = T + Mo/ 2; Ty — paccTORMNE OT ApPeHHl A0 8O0
ynopa; by = 0,737 192 Top/ 7 d (0 — auameTp apensi),

6. Kpaessie YCROBMA ANR YPaBHEHMA TENNONEPEHOCA.

AHANOrMuMbIM 0GPAIOM MOXHO 3anWCaTh B OGWEeM EMAS KPASBhe YCIOBUA ONA
YPABHEHMA TENNONSPEeHOCca:

Ha BEpXHEW rpaHvue npu x = 0

s = (_h T, g vr] =& [fh - 7] (7.66)
HA HIKHEA rpanmue npu x = [
Brz ks % = a2 [‘7;2(’) i T)]' (7.67)

fpu gri = 1 nonysaem rpaHndHLie yonoews 3-ro popa. B oGwem cnyuae
TA(D npeacTasnseT COBON HEKOTOPYIO SKBHBANEHTHYIO TEMNBPATYNY BHBLIHEA Cpe-
Abl, @ A1 — HEKOTOPHIA 0GOGLUEHHBIA KOAPEHUWEHT TENNOOOMEHA NOYB CO Cpe-
RO, T2 — TemnepaTypa Ha WOXHE#R rpamMue ofinactu. Mpu ;= a2 = 0 non-
YY3EM YCNOBMA 2-r0 poAd HA BEPXHEH W HUXKHER FpaHnuax, xoraa noTox Tenna
3a npegentl 0GaacTh OTCYTCTRYET,

NMpw fni = O nonysaem ycnoemAa 1-ro poaa, Hanbonee 4acTo MCNOALIYEMEIR Ha
npaxTuKe.

B. Kpaesbie YCNOBMA AN yPagHEHWS CONEnepeHoca.

Kak 1 8 NpeasiAYLLMX CAYHAAX, MOXHO CKOMOMHMPOBATE KPaeabie YCNOBWA Pas-
AUYHBIX POODE W 3ANMCATL WX B BMAE

npM x =0

Ber (D‘;—f + Dre f;’) =Ba V(C-C+(1—pe) (€= Coi (765

oM x = L

—Bez (D ';—S + Dre %-Z{:] =gz VC + (1 - Be2) C — ge(D) (7.69)

Bapsupyn napametpamu Fua (0 wam 1), ac2 {0 mam 1) 1 gc (WHTOHCHBHOCTD
NOTOKA CONEA WK MWHEPAIMIAUMM FPYHTORLIX BOL), MONy4aem pasHsie Kpaegwe
YCRORAR ANA YPABHEHVA GONENEPEHOCA Ha rpaHMuax obnacta.

YucnenHana npouegypa pewennsl. Peliesue cucremnl ypaeweHnia {(7.35)...
{7.27) 8 HAcTOSLLA® BPEMSA BO3MOKHO TORLKO YMGNEHHBIMA MeTofammu Ha JBM.

MpW SaNNPOKCHMALIAK YPABRHEHWMA M KPABEbIX YCROBWHA Ha PABHOMEDHOW GeTke
GbU MCNONL3IOBAHB HEABHKIE, AGCONIOTHD YCTOMMMBLIE KOHEYHO-PAIHOCTHLIE CXe-
Mbl, MONYMEHHLIE C NOMOWBIO MHTErPOMHTEPNONAUMOHHOrO Maroaa (Camapckui,
1977). MNocrepyowes pelese NPOBOOWI METOAOM HEMOHOTOHHOW NPOTOHKM B
WTEPALMDHHOM LMAKNe, AN pacyeta Duina COCTABRNeHa hporpamMma (COBMECTHO C
A. M. Sxupeswniem, 1979) Ha sabwe QOPTPAH amm 3BM «MwHox-32» n capuu EC
(prc. 7.3). NporpamMma NOIBONRET PEWATD KAK OAHOBPEMEHHO BCI0 CNCTEMY ypas-
HEHNA TENNG 1 MaCCONEPEHOCA, TAK M OTAESNLHO KaXaoe VX HuX. [AnR aToro aso-
OAT CNEeRYKIuME NPU3HAKM, 33J3I0ULUE PEXMM CHeTa:
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ALY TREAA VLW CETRN WG KW URATE W SErrled, wawess
CANFE FFYHTA, TP, B KOTRMT (L ALARHM HOXOAH MY
ML, W GEFDAIN L . JAAARHGHY LY CRETA

BOGE HCXCA WX JAINIWE JAX
FPARREHSA REAFOIERKHOOA

BOOS HCEOMIMY. SAiLay 128 |
FFARHFHUE TIT TR EHOCA

WL HCKOTHMX AL .;1.1
VPANHERHA COXETEPEFC,

[ ALCHAKA HOALTHMY JAHHME R PAROIE BPRTH |

St/ TENYSMME AAHHWIX, CHIFLILAMODBKE FACYETHAN 1 T reAl NMHEHY 109,
KFAFRT SOAIHA JLIA YPARIEHHN K., TEAD- M COFIEREHOOA
B COOTRETCTINN & NFPEMPHIIME MU, WY, s

- v . s W] HAIHATAEICR BnAHR,
“TRi elies CHEHA KPAEMRX Puc. 7.3. bBnok-cxema

YORODIY
nporpammel WTCES:

Aa
I EMYHCAZHHE S VHK D ey, Tire), Ciab I
LA GOy R daard -
TV — texyuice speMs;
TO — pacuer HHTEpRS-
Aa BpeMeHu; MR,
MH, MT,
MLAHS OFEXFADLALTON. CHEHA KPAEBAY MC — TEPEMEHIHEIE, O~
FUAOIHY I\ IFEITINE PCACASIOIMKE DEMXXHM
cvera;
LR — nepeMeHHas pac-
4eTE PEXRHMA OPOIEHNR

WG WA AFEMATR
PEIFAMTATON BarbCtENnA

MH = 1 — BnaronepeHac paccHMTLIBAIOT
0 — anaroneperos He PacCUMTHIBAIOT
MT = — TENNONepeHOC PACCYMThIBAINT
0 — TennonepeHac He PacCYVTLIBAIOT
2 — CORBNepeHoC PacCYUTLIBAIOT NO ypasHeHwam (7.36)...(7.37)
MC = /1 - conenepeHot JaCCYMTRIEAIOT NO ypaBHEHUAM (7.38)...(7. 30)
0 - conenepeHoc He PacCUMTLIBAOT

T aK0¥ NPUHLAN MOCTPOESHWA ATOPUTMA NO3BOMSET ¢ NOMOLLLIY 0AHGH NPOrPAMMD!
PeLIATH 33JAa4M APOTrHO3a BOAHOID, TENNOBOIO, CONBBOF0 PEXUMOB M 33434 No
OLEHKE H KOPPEKTWPOBKE NARAMETPOB TENACBNAracoenapenaca, AXOARLLMX 8 ypas-
HEHWR, Kpome 3Taro, B NPOrpaMme! 34710 XeHA BOIMOXHOC T MCNONB30BAHNSA PAANUY-
HEIX AMNPOKCUMARYIOWHX GYHKUMH ARA NAPAMETPOB YPABHEHMA.

Nepemenvan MA onpepnenner pexum cyera:

2 — pacueT nNepepacnpenencHns KOMNOHEHT ND rNYyGHMHe ANR PAAA 3HAYEHMI
NapaMeTpoe YPABHEHHIA; 1 — pacveT pemuMa Ha Kax /bl HOBbLIA NEPDD BPEMEHM,
32 HayanbHoe IPWHMMAETCH pacnpedeneHHMe KOMNOHEHT, MOAYYEHHOE Ha KoHey,
NPEBAYLLEra NBPWOLA; 2 — PACYET MIMEHEHMA KOMITOHBHT Ha rnybuHe X(AF) ¢
warom DT no spemenu; 2 — onpencnieHue BPEMEHW M HOPMBI NPOMBIBKW, 4 —
pacveT pexmma Ha 3afiaHHOA rnytvne X(KF) (KF — GUKCHpORAHMBIA y3an CeTkM;
DP - npepencvoe apema npu MA = 2 MAW NPENERbHAR KOHLEHTPALMA npu
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MR = 3). NepemenHana LR npenycMaTpmeaeT ECIMOXHOCTh ABTOMATHIECKOTO
PacieTa pOXWUMA OPOWEHWA B BEreTALMOHHLNG nepwon { npu LA = 1) ¢ ywetom
OTPAHIMEHNA, HANAraeMbIX HA BOAHLIA W CONAROH PENCMBIL

Won s Wx Wy C 2 Cmmx
T.8. BIANHOCTL W MUHEDANH3AUKS NOPOBOTO PACTROPA KOPHEOBMTaeMOro cnos
AOMKHLI HAXOAWTLCA B 33AAHHBIX NPEAEnax.

Takmm 0Gpa30OM, NPH 3ANAHHBIX NAPAMETHAX APOHANE PACCHUTHIBAOTCH ONTH-
MANLHBIE METMOPATIEHIE XML STO NOIBOARET COKPATHTS NPOAOAXMTENLHOCTL
c4eTa Ha 3BM n 3aTpaThl TPYLA NPM NPOSKTHPOBAHMM, NOGKONLKY 0TNAAAET HEGEX0-
AMMOCTE B NGCREA0BATENLHOH KOPPBKTHPOEKE BOAHIID U CONCBOTD PeNamMon.

C NOMOLLIO NPOFPAMMBI MOXHO BEMMGIATE 3HAYEHWR BAAKHOCTH, Temnepa-
TYPbi, KOHUBHTPALMM CONEIA KaK HA OTASNLHEIG PACYETHRIE NPOMEXYTKIM BPOMEHH,
TAK W HA AMMTENBHEHE CPOK, & TAKKE ONPEAANATL DACHETHDE BPEMA M HOPMY
NPOMBIEKNM HA 3ACONBHHEIX 3EMNAX. :

PAg TECTOBhIX PACHETOR NOKAIAN, MTO napamerpul Orw U Drc HESHANHTENLHG
BAMAIOT COOTBETGTBEHHO HA BNATOW CONENEPeHOC. TaK, YBENWMEHWE COAOPKAHWA
BAATH Y «XONDAHONO» KOMUA NRA rPaaMeHTe TemnapaTtypel 0.7 rpaj- oM COCTaBUN0
34 2 CYT DKOAO 1%, a caned — 0,2% OT COREPXAWMXCH COOTBETGTEEHHO B BED-
XHEM Choe.

C UENbIC APOBEPKM MOAETU M BE MABHTADMKALIMV C NPOLECCAMH, NPOHCKO-
ATWUMMK B NOYBOIPYHTAX, GuUM NPOBEAeHDI PACYETHI NEPEHaGA RNArw, Tenna W
CONEit 1 CONOCTABNEHNA WX C A3HHBLIMM. HATYPHLIX HaBnioaeHui (DaRGuwenke,
1978), NOnyueHHbIMM HA ONLITHBIX YYACTKAX B EPWOBCKOM paoHe CapaToRcKon
06naCTH (CHINTOBEIS FAMHUCTLIE OTAONXEHMS) B 1975-1976 rr. Mpw 3ToM Ha nepuen
spemennt ¢ 10.10.1975 no 1.04.1976 r. pewanace 3agaya MO KOPPEKTVPOSKE Na-
PAMETPOE MOAEAWM NYTEM CONOCTARAGHWA PEIYNETATOR PAcHETA C IKCNEPUMEH-
TAMBHLIMKW OaHHBIMK (prc., 7.4). B Ka4eCcTse KPaesui YCROBAN NPMHMMANKCH No-

", n _—
4 12
5
F1
Bl
Puc. 7.4. Conocrarne- R
HHE HATYPHBIX (—)
M PACYETHBIX +
(* x ¢ X #) 3nauennit | .
MOTEHUMAIOB W] ua]uw]® m slolelnleln
snarv (M), 1#d . Wik, Wt T
temneparypsl (7)) »
KOHUEHTPALHH NOPOBG- Srein
TO pacTBOpa 00 XNO- "mrﬁi—ﬁ_
py (C) mo Bpemenn. 5 e
LUndpu Ha kpmBbix —
rayGHHA yCTAHOBKK ¢
TEH3HOMETPOR, M
(3xCHePHMERTAMLHEIE 3
sanuvie B.A. Qatifu- , L
wenko, Kuesckuft ro- b
CYNAPCTBEHHLIA YHH~- 1
pevrer) o55; L8
al Rt s o e D YV Y
wln]R ju]eln
2



Prc. 7.5. Conocrasne-
HHE HaTypHbx (—
U PACYETHLIX

(» x ¢ x *) 3pagequn
MOTEHLIMAJIOB

pnaru (M)

W TeMneparypol (T
BO BPEMEHH.

Hupbl Ha KpUBLX —
ryuHa YCTAHOBKH
TEHIOMETPOR, M

(3K CIIePHUMEHTANbHBIE
nanibie B.A.DaiGK-
menkd, Kuenckmit 1o-
CYIAPLCTREHHMR VHM-
BEPCUTECT)

W lwlo]e]n]n] [wulw]v]n]nln]

1973 3. 19730,
K23aHUA BEPXHUX W HUXHUX TEH3OMETPODE M TepMomeTpor., 3aTem Gbliv npose-
AeHbl DACYETB! HA Nepwoa ¢ 20.05.1975 no 1.10.1975 r., xorpa Npoueces: npaTe-
Kanw Gonee WHTeHcHMBHO {puc. 7.5). MNony4eHHoe Npu 3TOM JOCTATOYHD XOpoLISe
COBNageHne MOLTBSPXAAeT MPABMALHOCTh BLIOOpA MapameTpoB MOZend W Bo3-
MOXHOCTb ONWGAHWA MPOUECcCA NEpepacipeABneHa Bnarn, Tenna U conei B no-
YBOrPYHTAX C AOCTATOMHOW TONHOCTHIO.

MNpeanoXeHHbIE MATEMATUNECKHE MOOENNW NOIBONAIOT PaCCHMTRIBATL BOAHD-CO-
NEBOA ¥ TENNOROA PEXMME! NO4E C YHETOM NOrNOLLEHAA BRArK KOPHAMU PACTeHMA,
3T MoRENr MOTYT GhITh MCTNIONLIOBAHLI 4NA PACHETA ONTUMANLHLIX CROKOA 1 HOPM
MOAMBA CENbCKOXDIAWCTBEHHLIX KYNbTYP (T.8. A8 EnGOpa ONTMMANLHOTO PeXnma
OPOWEHNA), BAA CNTUMWIAUMKM NAPAMETROB APEeHaxa, NPOrHOAVPOBAHKUA YPOBHA
rPYHTOBLIX BOA M PELUEHMA ODYTWX NPAKTUHECKMX 3a0a4, 6e3 KOTOPbIX HEBOIMOKHD
NONYYEHWE BLICOKKX YPOXAER.

Pac4eTs BOAHO-CONEBOTC PEXWME, NPOBEASHHEIE ANR GAHOTO K3 paioHor Mo-
BONXKbA C MCNONL3OBAHMEM MONYYEHHOW MOAGAW, NOK2IANM, YTO HET Heohxoam-
MOCTH B MEKYCCTBEHHOM CO3NAHMM NPOMBIEHONO PEXWMA B8 BEreTALUMOHHLIA ne-
PMOA HA (hOHE APEHAMA, KPOME TOrG, PacuyeTbl NC3BOANNM BuibpaTh ONTHMAaNLHOE
MEXJPEHHOE PACCTIAHUE M PEXUM OROLISHWUA.

MHOrOKOMNOHEHTHLIE MOAENW CORENEPENHOCA. PAaCcoMOTPEHHBIE BhilE MO-
[eny CONENEPENDCA He BCErAa BOCTATOMHO XOPOLLO ONWUCLIBAKOT NPOUESCChl Cone-
ofMeHa B NOUBEL: BHYTPHArPDEraTHOR PACTEOPEHUE CONed, HaXoAALMXCRA B TBEpNOH
¢ase, MoHHLIA o6med u ap. Noatomy Habop mogenel conenepeHoca Heobxonmmo
BONOAHUTL,

Ecnv B «TYNMKOBbIX: NOpax NQOWMCXOAWT PACTBOPEHWE CONEW, TO NOAYYMM Che-
AYIOWYD MOASAR!

R e L R Lo R G R
dW N RPTRN S, A L
m = (C N) 1— = ot (598 + élat) (7.71)
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aNt _ _ .

= (G - N) M (7.72)
roe Ay — coAepPXaHMe HEePACTEQREHHbIX CONel B eaviKMUue 0Huema nousw;
a1 = 0 AR NOBEPXHOCTHONG 3aconexun, o = 0,5 pna ancnepcHore (o6nemHora)
3aCONeHNA.

AN ONMGCAHWA NPOLECCOE 0OMEHA MOHOB HATPWA W KanbliMA MCNONb3yeM Mo-
aent, npeanoxeHHyio U.MN. AdpapoBoim, B.E. Knbikosoim, J1.Q.Mectoenm, O.0.
LilyneruHbiv (1978), MoaHdMUMpOBaR ee ANs HeYCTAHOBMELLISrOCA QBWXEHNS PAG-
TeOpUTENs (Bnarw):

W) 5 (oSG AL M, o,

at ax ax ax ot (7.73)
HWC) _ 4 402\ &WMCy) Nz -
W (D"’ ax Ax ¥ ¢ " 2@ lx (7.74)
N O
v =k ke gEn (7.75)
M+ N2 = Nolx), (7.76)

rae Ci(x, ) — KOHUEHTPALMA WOHOB B MOYBEHHOM PacTeope; Ni(x, 1) — KOMUEH-
TPAUMA MOHOB B NOYBEHHO-Mornowawen komnexce (NAK) (7 = 1...2); Mo
— cymMapHoe coaepxanmne moHoB B NIMK; X W K2 — KOHCTAHTH U U3OTEepMmel;
y — oDbEMHAn Macca NOMBOFPYHTA.

Nocnepusa 3anaya (coamectHo ¢ WU.1. Akgapoebsim, W.T.MnoGerko, A.M.Rkn-
PEAVMEM) PELIEHA YMCABHHEIM METOAOM C MCNOALIOBAHMEM HEABHLIX KOHEYHO-
PA3HOCTHBIX CXEM W METOAA MATPHHHOW NPOTDaMMLL,

Ana onucaHuR CONENEpEHOCA MHOTOKOMIMOHEHTHOrO MOMBEHHOMO pacTeopa ¢
YUETOM KMHETWKN PACTEOIEHUA-KPUGTANAW3aUmni v HEPABHOBECHOW WOKOOBMEHHDIA
copbummn Hamu (coamecTHo ¢ A.H.Hukonaenxo) npegnoxeHa Gneayiowan mMave-
MaTHYBCKAn MOAenb, COCTAaBNESHHAd ANS CAHOMEPHOTO, W3CTEPMUMECKOTO NPo-
uecca NP NOCTOAHHOR CKOROCTU GUALTPALMUM.

YpaBHEHWA KOHBEK TUBHO- 81 (Y INOHHONE MACCONSNEHOCE C KDHENHBIMM MCTOY-
HUKAMW B CTOKAMMW, OOYCNOBNEHHBIMK (PHUIMKO-XMMUHECKMUMU NPEEPALLEHHAMM
{pacTBOpEHUE-KPUCTANNKMAAUMA, MOHOODBMeHHan copbuMn):

Wo ﬂgl =D Q:—c‘- - &a—? - Wo Bt (G — Cip) ~ Wo 318 (Cis — Ci5 mac); (7.77)
Wy aa_f.;z = D2 %3 - Vaa—c': — Wo 82 (Cz — C2p) — Wo d25 (Cs — Co5 m)('_,'_m}
Woaa—c';a= Da%i%— aﬁ%— Wo 33 (Ca — Cap) — Wo d34 (Cad — Cad mae) —

- Wo das (Cas — C3as5 wuac); (7.79)
Woaa—?= 4":—?—v%7woaa4(c:ﬂ—cmm); (7.80)
l‘l’oﬁ%= Ds%— v %%5— Wod2s(Cas— €25 wac)— Wodas(Cas— C35 wac), (7.81)

rae Ci — KOHUeHTPauMs /-r0 MoHa B NOMBQHHOM pacteope, i = 1...5 COOTBETCT-

ayaT HOHaM ca?t, Mgz+, Na+, cl—, 303_. M- 3KB/ N; Cle — KOHUEHTDALMA
THNOTeTWNECKOR cosm & P, 06pas’oBaHHON /-KatWOHOM M 2-aHUOHOM, Cie nac —
KOHUEHTPALIMA HACKILEHWS COOTBETCTRYIOLIEH coan; Cip — PABHOBECHAA KOHLEH-
TPaUWA, KOTOPaA YCTAHARAMBAGTCA B PEIYNLTATE MOHHOrO O6MEHa MEXAay KaTu-
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onamu NNK » MP; Wy — BRaxHOCTL NoYBkl (00keMHan}, TOXASCTBEHHA AKTMEHOM
NopMCTOCTW, | — BpEMEHHan KAOpAWHATA, CYT, X — npocrpaHCTfeHHaﬂ KOOpaw-
Hata, M, D — KO3DPNUMEHT KOHBEXTHBHON OMdOY3IMA MOHA, M~/CYT; ¥ — Ccro-
POCTE DUALTRAUWMK WKW WCMARERNA, M/ CYT; fi — K03GhDUUMEHT CKOPOCTU MOHO-
afiMeHHan copbunn, cyT"; diag — KOPDOHUNEHT CKOPOCTH PACTBOPEHNSA -KPHCTaN-
M3aLUA CONK, cy'r".

UCTOYHWKN-CTOKK, OBYCAOBNEHHBIE MOHOOOGMEHHON COPOUMER, ONWCLIBADTCA
CReAYOWed CUCTEMONA YPARHEHWI!

dN ,
§T;=ﬁi (Ci — Gy, =12, 3;

(7.82)
%/ Cip = Kat N& Ny, Cip/Cop = K'i2 N1/ Nzj, (7.83)
a
2 N = @,
1 =1 (7.84)
3
Z dN s dt = 0,
i=1 (7.85)

rae N — copepkanne i-ro xatuoHa B NNK, mr-9xe/100 r; Ky, Kz — KOHCTaH-
Tbl PABHOBECHA HOHOOGMEHHOW copbuvn; O — emkocTe MNK, wr-ske/100 r;
E = 10c/W, rae W — BRaxHOCTh NQuBkl, ¢ — NAGTHOCTE NOuBL, r/cm”. Ypas-
HeHue (7.82) ONHCHIBAET KMHETWKY WOHOOGMeHHOW copbuww, ypasHeHuwe (7.83)
— WM30TEPMBI MOHOOOMEHHGH copbumm B. H.Hukoneckoro, ypaesedwe (7.84) or-
PaXaET NOCTOAHCTBG EMKDCTA NOMMJLEHWA WA BaHHOMD TWNA NOYELI, YPABHEHUE
(7.85) — awdppepeHuMancHoi ananor ypaaHedua (7.84) W yYMTLIBAET NOCTORH-
CTBQ EMKOGCTH NArnoWeHus Bo BpemeHn. Cucrtema ypaesvenwi (7.82). .. (7. 85) pe-
LAETCA OTHOCWTENBHO HEW3BEeCTHbIX M, A2, N3, Cip, Czp, Csp. PaBHoBECHKI
koHueHTpaL Cip, Cop, Cap ABNAKITCA GYHKUWAMK NPOUECCA, WMX CNEAYET Bbl-
YACNATE H3 K2XAOM LUAre M0 BPEMEHWU NPU YACASHHOM DSWEHMU CUCTEMbE] YpaB-
HEHWIA, OMWUCLIBAIOLLEA CONENEReHos.

ACTOMHMKW-CTOKM CONEA, CRAZAHHBIE C DACTBOPEHWUEM-KPUCTANAWAALNENR, ONK-
CbiBRKOTCA CASAYIOLIEH CUCTEMON YDARHEHMWA:

& dNis/dt = di5 (Cis — (15 nac); (7.886)
& dNag/dt = da5 (C25 — C25 wach; (7.87)
E dN3a/dt = 331 (C3s — C34 uac); (7.83)
£ dNas/dl = das (Cas — Ca8 wac)i (7.89)
O wac = 26 + 2,6/ [(26,0 + (C25 + Cag)/(Cas + Czs}]; (Yupruw, 1980}

die = died{Mie)™:

die 3 = dien/ (Mie0)”, €CNN Cie < Cie naci
8 = djgp M, ecnn Cia > Cig nac.

B cucreme ypasHenwin (7.86)...{7.80) Aks, Nazs, Nas, Mas — copepxaxwe Go-
neid ccoteercTeeHHo CaS04, MgSQs, NaCl, NaxS0s4 e teepaow dase nouskl,
mr-ake/100 r; Neo — COASPKAHME COMM B HAYANBHbIA MOMEHT BPEMEHH; dieo —
k0AGOULMEHT CKOPOCTY PACTBOPEHWA, XapakTepHbIA ONR AAHHOW COAW, W onpe-
AESNSIEMBbIA MMOPOANHAMWLECKMMI YCNOBMAMMK, NPU KOTOPLIX NPOUCKOAUT pacTBO-
peHve, o — noxasavens creneHM (0 = ¢ < Q,7); m — 4MCNO, NOKa3biBalLLEe
KPaTHOCTL KOIMDGULWEHTA KPUCTANNM3ALMK OTHOCMTENLHO KOADOULUMEHTE CKO-
pocTi pacTeopeHwa. B ypasHenwsix (7.77)...(7.81) 8 koHSeXTHBHO-AWDDYINOH-
HbIE YACTV BXOAAT KOHUEHTPAaUWKM WOHOB, TOTAA KAK B MCTOMHMKW — GTOKW, Ced-
3aHKbIE C PACTBOPEHWEM-KPHUCTANMIALNER, — BXDOAT KOHLEHTPALWW CONen.
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37a HEeonpegeneHHOCTb OTHOCHTENbHO KOHLEHTPALMWA YCTPAHHETCR CBA3KON
noHor MNP B runoTeTHYECKME CONKM, B PE3YNLTATE KOTOPOW KOHLEHTPALMA CO-
A NPUPABHUBAETCA K ONPEASNEHHON KOHUEHTPAUWA TOHA WK KOMOWHAUWW KOH-
LEHTPALWA WOHOB B JABUCUMOCTH OT WX CooTHowewua B FIP. Ceaaka woHoB B
rUNOTeTMNECKME COAM NPOM3BOOMTCA B CAEAyIoWwed nocneaosarensHocTn: Ca -,
ceasuiBaeTos ¢ S04, ocratok SOx — ¢ Mg, ocrtatok SO5° — ¢ Nab, ocrarox
Nat - cCr.

MpeanonaraeTcA, YTO XNOPVAL! KANBUMS W MATHURA MOTYT NMCYTCTEOBATL TONL~
KO 8 NOpoBoM pacTeope (Bonuwas pacTEOPWMOCTh B BOAE), MO3ATOMY ANA HWX
CBA3KA HEe NPOVMIBOAMTCS.

Cucrema ypasvedunid (7.77)...(7.89) BONOAHEHA HAYANKHBIMM W KPACELIMK YC-
noavAMK. PeuseHWe BeINONHRAN YAGCNEHHBIM METONOM KOHBYHBIX PASHOCTEN. Wo-
NONL30BAHLI HEABHLIE PA3SHOCTHLIE CXEMbl M METOALI HEMOHOTOHHOW MPOFOHKH,
CocTaBneda nporpamma pns pacyeta Ha 2BM cepwm EC.

Ana npoBepKu MoaenH Bbink MCNANB30BAHLE 3KCNEPUMEHTANLHLIE OAHHbIE, MO-
AyserHoie B.M.Banknnoid w E. W. XneGHukoeoi (BHMUTUM), no pnutensHon (100
CYT) MPOMBIBKE COMGHUOBOW NOYBLY, B KOTOPYIO 6bin BHEceH runc, O6BekToM wue-
Cneaosanus Gbinn CONOHUOBLIE NOYELI ECHMHOKOMO YYacTKa PerynapHoro OpoLIEHWS
(coexn3s «40 ner Okrabpa», Nanacoackan OPOCHTENBHAS CHCTEMA).

Ana onbiTa ObINa BIATa CONCHUOBAA MOYBA (MaxoTHBIA ropuaoHT A — D...30
cM). UcxonHan soaMas ewiTskka, mr-ake/100r Ca — 0,5; Mg - 0,50;
Na* — 7,8;.ClI' - 4,85; 5Q'¢ — 3,3; HCC's — 0,75. HCXOAHDIE ROFAOLLEHHBIE OG-
HOBAHWA, Mr-3xB/100 r: Ca — 6,2: Mg’ — 8,2, Na' — 8,8 K — D,4. MNouea
Guina NOMELIEHA B KONOKKM ANAMETPOM 5,7 cm, pnunoid 20 cM M ynoTHeHa a0
1,5 r/cM”. PaBHOMEPHO ND BCEH AAMHE KOAOHKM B NOWBY Sbin BHECEH rwng
(6,15 r), coaepxanMe KOTOPOrD B NEpEcYETe Ha GE3BOAMYI0 COMb COCTABNSND
9,45 mr-axke/100 r. MpoMbiexy NPOBOAWIM AMGTWINMPOBAHHOW BOJAONH B TENEHWE
100 cyT. B npouecce NPoMBIBKU OTGUPANH Npo6ul BbITEKAKWLErO K3 KONOHKK GMNb-
TPaTa AN® ONPEAEeNeHWA KOHUEHTPAUWA NOHOB M NOCTPOEHNS BhIXOAHLIX KPWBbIX.

Mo OKOHYAHAKM NPOMBLIRKM MCHBY WCCNEA0BANK HA NOTAOLEHME OCHOEAMMA B
cnoax Q...10 1 10.. .20 gm, CTaHAAPTHLIE KMMWNECKHME aHANW3LI, NNOTHOCTL NOYEL!
W 34BAUCAMOCTE CKOPOCTA GUNBTPALIMK OT BPEMEHK CAYNMNK MCXOOHOR MHGOP-
MaUUEd ANA PacHeTa NO MOAENW BRIXOAHLIX KPMBBIX ANA KOHUEHTPALIMA MOHOR W
coctasa NNK B koHue npomuiBxw. LNR KaTMOHOE HATPUA W MATHWMA BRIXOAHBIE
KPHBGLIE, NONYNEHHBIE DACYETHLIM NYTEM, YAO0BNETROPHTENBHO COOTRETCTEYIOT
OMBITHEIM.  Ban moHa «ansumna HaGniofanock xopoliee COOTBETCTBME pacyeTa w
oneita {ran. 7.1).

7.1. Conocrarnenmne INCNEPUMERTRNBHBIX U PACHETHBIN SaHHBRIX
no coctasy xatuonoe MK
{peayaLTaT NPOMLIEKA CONDHUOBOM NOYBLI, coaepxawen 24 T/ra runca

Iexoanoe conepkenne xamonos MK, mr-3ks/100 ¢

Cacid, cMm -

Ca- Mg Na: K X
6,2 82 8.8 0.4 236
.10 10,59 6.5 17 10 19,7
12.2 82 27 HeT 232
0..20 10,5 0.5 33 09 21,2
14,0 55 3.7 HeT 23.2

* B qucaumene — olpiMMBe OOHKBE, & HAMEHDNENS — PacHeHoe anKHbic,

OAHOBDEMEHHO € BbLIXOAHLIMA KPUBBIMK IR MOHOB N AVHAMMKOW KATHOHOB B
MK no MOgenV PacCMTBIBANM M NIMEHEHHE COQBPXKANMA CONBA TaepadA dhasb
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NOYB B NPOLECCE MPOMBIBKM, B YACTHOCTM AMHAMMKY FMNCA MO NPOGUMHO KOROHKK,
SKCNEPHMMEHTANLHO 3TY AWHAMMKY HE ONPEENAAM, HO Be NPOrHO3HLIA pacyeT —
BAXHAA XAPAKTEPUCTHKA NPW MENUOPAUMKM CANOHLOE.

YLOENETEOPHTENLHOE COOTBATCTBME PACHETHLIX W AKCNEPHMEHTANLHLIX AAHHLIX
NOKA3LIBAET BOIMOXHOCTE NPUMEHEHHA NReANAraeMoli MOAEAM ANA MPOrHOIHLIX
pacyeTOE B MEAVOPALAY JACONSHHBLIX ¥ CONDHUOBLIX NO4E.

EbiNOAHEHO GONOCTABNEHHME PACYETA © ONBITHLIMM JAHHBLIMM HO NPHMEHEHHID
MUHEPANW3OBAHHBIX KOIEKTODHO- APEHAXHLIX BOA B GMECH € OPOCHTENhHBIMK AN
opoweHna noue KapiumKoKOW cTenu (pacuyeTtbl BoINOAHEHH A, H. Hukonaewko).
WOHHEIA COCTAR WMCXOAHOW KONNEKTOPHO-OPEHAXHOW BOALI Gbun cneaylouina,
mre-ake/n: Ca- — 31,0; Mg — 58,3; Na' — 173,4 CI' — 156,4; S04 — 101,8;
HCO3; — 4,5. Obwar munepanmazuma 16 r/n. Bojy passofWNN C OPOCHTENLHOM
B oThowenmax 1:1; 1:5; 1:10. MonyueHHbIM pacTEOPOM NPOMBIBANK 0GpaduBl NOUBK!
L0 CORMAAEHNA KOHLIEHTPALMIA MOHOB B GUNLTPATE U B UCXOAHOM PAaCTBOPE, Noche
YEro NPOBDAMAM €& AMANKA HA NOFAOLIEHHbIE ocHoeaHua (Tabn. 7.2),

7.2, CONOCTaENEHNE IKCNEPHUMEHTANbHLIX M PACHATHLIX AAHHGIX NG COCTABY
KaTMoHos MK (pesyRLTaT NPOMBIEKW CONOHLIOBOA NOMERI KapuwinKekoi crenn )’

OTHow cHne
KULIERTOPHO- HexonHoe copepxadne oGaeHHLIX KaTHOHOB, Mr-3ks/100
ApetIBAC
BO[IW K OpQCH- Ca- Mg Na- K z
TesbHOk 6,7 26 1,0 1,1 114
27 7.1 39 37
11 30 aa Al - 114
33 78 24 13.6
1:5 ﬁ 5.2 ﬁ - m
50 43 1.9 11,2
1:10 59 33 2.0 — 14
1:15"" 6.9 4.1 0,4 — 11.4

* B uucauniens — ONbiHHLE dﬂHMNE, 4 JHAMEHAMEAE — PACHEMRbLIE AanmbIR)
** [TpocrO3.

PacxowaeHWe MEXAy PACHETOM U ONBITHBIMW LAHHLIMK MOXHO DDLACHNTE W3-
MEHEHWEM EMKOCTHM NOMMOLEHWA ODMEHHEIX KATMOHDE B PEAyNuTaTe NPOMbBIEKH.
B cnyvae koHueHnTpauny 1:10 npu COXPaHERMW HEWIMEHHOW EMKOCTIA NOMMOLUEHNS
Ha6/OAAN0CH XOPOLIEE COOTBETCTRME pacHeTa M onmTta. Jrw KOHUEeHTpauwd 1 :
15 BLINONHEH NPOrHO3HLIR PACYET, KOTOPLIA NOKA3bBAST, WTO TOMbBKO NPW TaKOM
Pa3BENEHUW HE MNPOMGXOAWT ONACHOro yeenuienwa 0bmeHHoro Harpus B NMNK npn
OpPOLLIEHMH MWUHEPANMAOEAHHLIMN BOSANM.

PeayAbTaTel NAGHETa NG 3TOR MDASAM MOXHO WONONLIOBATE ANA AROTHO3NPO-
BAHWA CNEAYIOWMX NPOLEcCOs:

XMMAHECKAA MENMOPALUA CONOHUOBLIX NOYE MYTEM BHECEHWA runca MAM Npo-
MbIBOK TIOMB ACTBOPAMMW, COAEPXALUMMA COMW KaTLLMA;

EAWAKKE OPOLIEHNA 3IBMENb MUHEPANY30BAHHEIMW BOAAMM, COASDXALNMIK COMK
Harpm;, MArHUA, KATbLMS, Ha UaUKo-XHMHYECKWe CBOMCTEA nove {(oconoHue-
BAHWE];

GOPMHPOBAHME CONEBOrO NPOdUAA NP UCNAPeHUM MPYHTOBbLIX BOA MEXAY No-
TMBAMA.

NporHo3 MUHEpanU3IALMK APSHAXKHONG CTOKS HA MEJIHOPUPYEMbIX 3EMNRX
M MOOEANPABAHME ARYXMEPHLIX 3aa4 BNaroCONEn&pesdoca B NOYBOrpyHTax
Ha 3BM. OrpasndgHHOS KOAMYECTBO NPECHOW BOAL! NPKW BCEBOAPACTAOLINX NAO-
WAAAX OPOLLAEMBIX FEMENL W BLICTPOM PAIEMTHIM HAPORHOIO X0ANACTEA NYUBOOUT
K HEeob6XORMMDCTH MOMCKA BO3IMOMHOCTEN MCNONLIOBAHMA GPEHAMHBIX, MOPCKKUX
WM CTOMHBIX BOA,
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BORLLIOA WHTEPEC ONA 3TOR Uenn NPencTagnAioT ApeHaxHble BoObl CRABHK-
TENBHO HEGOALILOW MWHepanndaumn: A0 3...5 r/n 8 netHnid nepwod v 7...10
r/n e anmHni,. Packoa ApeHaxHeIX BOA HA MHOMMX DPOCWTENMbHBIX CUCTeMax Ao-
crvraet 30% sopozatiopa.

UCCnenoBaHna NOKA3pBAKIT BOSMOXHOCTE MGNONE30BAHMA MUHEPATHOBAHHBIX
BOA KK AN NPOMBIBKK JaCONEHHBIX 3BMENb, TaK ¥ ANA OPOWeHUA. TIPU HATYPHLIX
HAOMOABHNAX KOWLEHTPAUWMA hUNBTRATA B 32BMGUMOGCTA OT WCXOAHOW 3aGONEH-
HOCTH nouest goeTuraet 30...70 r/n. NMpouecc pacTBOPEHHA U BbITECHERWA conen
M3 NoYBbl NPOTEKAeT A0 TeX NoP, MNOKa KOHLERTPALWA NOYBEHHOrD PACTEOpA HE
CraMeT 6/M3Ka MUHEDANMAAUWK Nojaraemoi sofel. W.C.PaGoues (1973) Ha oc-
HoBaHKK 000GIEHMA MaT2PMANOS AENAET BLIBOA, YTO KO/MEKTOPHO-APSHAXHLIS
1 noa3emHble BOAbl ¢ COAGPXAHWEM coneil ao 5 F/N MOXHO WCTNONL30BATL ANR
NPOMAIBKW COMOHYAKOB, GUILHOAACONEHHDIX 3EMENL, AN OPOLUEHWA pUca w Kop-
MOBbIX KYNbTyp. PEXHM OpOWeHWs B nepuod Beretaumu panxed ObiTh OPObIE-
HOrQ T¥inNa. Ha Nerkux NOYBax PEKOMEHAYIOTCA DPOCHTENLHBIE HOPMbI, ThIC. M /ra:
npy normee puca — 40...50, kykypyabt — 6...8, MOUEpHs! — 9,..11, OTrmevaer-
CH, 4TO NPV BMIKMX PYHTOBbLIX BOAAX OPOLUEHWE MWHERANM30BAHHOR BOADH cne-
AyeT NPeROAWTL TONBKO NPV HANWYHMW ApeHaXa.

C.H.Poixor (1973) o6paulaeT BHMMAHWE HA POML OTMOTHYECKOIC AABREHWMA,
YKA3bIBaA, 4TO MPK COAENKAHWW CONER B NOYSEHHOM pacTeope 3...5r/n w oG-
MOTHYECKOM AaBneHny D,1...2 MMa xnon4aTHWK 328METHO HE YTHETAeTca, a ero
ypoxafHocTe cocTaenmeT 3,2...3,5 T/ra. Npu yeenuyeHnK 3aconenvs no 8...19
r/n v ocMoTHdeckoM faeneHui 0,4...0,7 MNa ypokalHOGTE XNOMYATHUKE CHIA-
»aeTca 6o 1,6...2,2 T/ra, a npw MUHEPANMIALVM NQUESHHOrO pacTeopa 27...38
r/n v ocMoTHNECKOM naenequa 1,0...1,2 MNa ok nanHocTeio norwbaer. G no-
BLILLEHAEM 3ACONEHUA NMOYER! HABNIAAETCS CHIMDKEHWE 3G e TUEHDCTA ASACTENA
AOBLILEHHBIX 03 MMHEPANEHLIX YACOPpEHniA (M3-32 BLICOKOr0 OCMOTHHECKOrO AdB-
neHwA), NPy 3TOM NpubGaBka ypoxast NPOMCXOAMT, XOTA M HE B TAKOM Temne.

Kak otmeuatot B.[N.Crporatos, 8.B,Kabaroe n H.W.lUesakosa (1973}, Gonw-
LMHCTED YHEHLIX HE MOMOEPXABAIOTCA OCMOTUHMECKOR TEOPUM YrHETAKWEre Aed-
CTBMA COMEHbIX BOA. WX ONbiTbt NOKA3ANM, 4TO OCMOTHYECKOE AABNEHWE HE OKa-
InIBAET CYLLUECTBEHHOM PORIA fIPH KOHUEHTDAUMAX, NPEACTaBNAOILIMX UHTEpec And
arpoHom. OTMEYAETCA, MTO MPH JHAYMTENLHOM YEENMHEHWM COAEPXAHNA Goned
HaTpUR HapyLwaeTcs ypaBHoaemenHocm novsexHoro pacTecpa, TAK Kak B 3ITHX
YCAQBUAAK aHWOHD NerNOWalaTCH 601198 WHTEHCHMBHO, 4eM KaTWQaHhl, W CWILHO
CABMIAETCS PABHOBECME NpOUECCOE OBMeHa B PAcTWTEenbHulx KneTkax. Monaxu-
TENbHOE B/MAHKWE ODOLIEHKWA MODCKGﬁ BOJZIOﬁ W MHUHENaNU30BaHHbIMM FPDYHTOBbIMK
HOAAMA HA CONEYCTOM4MBGCTL PACTEHMA OGBACHAETEA CHANAHCMPOBAHHOCTLIC
MOHOB B NONBEHHOM PACTBOPE W, KaK GNeACTEMe, B PACTUTENEHON knetke (Bac-
napckas, 1936).

OHa W3 OCHOBHBIX fIPHUYMH 3ACONEHWA 3@MEnt NPW OPOLIEHAM — GrIvCOGHOCTL
FAMH 3HEPrYHO NOrroWATe HATPUA, 4TO NPUBOAMT K HaGyxakwio rAUHKMCThIX 4a-
GTHL, M K BOLOHENPOHKWLABMOCTI NouBsl. [laxe HeGOMLLIOE KONMMHECTEO CONed,
COREPHALIMXCS B NPECHOA BOAE, HENPEPHIBHO aKKYMYNIMPYETCR 8 NOYBE, YTC NpH-
EOAWT ¥ NOBOILIEHMIO NPEAEna CONeYCTORYMBOCTU pacTeumil, B neckax axkymy-
PALMS CONell HEBENKA, TaK Kax HEIHAYUTE/bHOE COREPNAHVE MMMHUCTLIX HACTUL
E MECKAX HE MOXET aKkyMynuposaTe COAW B Npejenax, ryburencHbix gna pac-
TEHWIA, 270 CRYXWT OAHOR N3 OCHOBHBIX NPUYKH, CHIKAIILMK BOIASACTENE conen
Ha PACTEHWR MNK KaK Bbi NOBLILAIKLMK CONBYETOMYHMBOCTD BCEX BIAOE pacTEHWA,
NPOM3PACTAILMX HA NecKax. TNoaTOMY Necuyakbie NOYBLI MAXHO QPOWATE BOOOW
¢ GORBLER MUHEPANMAIAUMEN.

OpHA M3 NONOKWTERLHBIX 0COGEHHOCTER BCEX MODCKHX BOA — COLEPXAHWEe B
WX MHOIMMX MUTATENGHLX BEUECTE, B KOTOPBIX HYXAAKOTCR RACTEHWR, BKIIO4AA
MUKPOINEMEHTHI,

B pabore W.K.Cynpsary (1973} OTMEMAETCR, HTD B NDOM3BANCTEEHHLIX YGHOBHAX
NOYBEI, OPOLLIAEMEIE BOAOA C MUHepann3auwed 2...8,5 r/Rn, NOQBREPrAKITCR GCO-
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NOHUBBAHWIO HE B OAMHAKOBOW cTeneHn. TaK, Ha KapPBOHATHBIX NOMBAX OCONOH-
UBBAHME B TEYEHWE TPEX-MATH NeT NpaKTWMECKH HEe OTMBMaBTCs, a Ha Geckap-
GOHATHLIX OHO HAaGMOAAGTCA EXEerofHn, HO WHTeHCMBHOCTE BrQ PalfuyHa B 3a-
BACAMOCTH OT ar pOTEXHMKV W BMAA CENLCKOXDINACTREHHOH KYNbTYPL). Hanpumep,
npy BHECEHAM B NOMBY HaBo3a B koavuecTee 20...30 1/ra B nepewid rog nonmea
MWHEPAAMIORAHHOMR BOJOW KOAWYECTEO HATPWA B COCTABE NOMNOUWEHHLIX GCHOBA-
HHA HE yBenryYMNocE. MNP NAaHTaXHOW BCNAWKE B TEYEHWE ASYX-TpPeX NeT npo-
UECC OCONOHUEREHWA He3HauyMTeneH. pn BHECEHMW rUNCca B KoAwdecTee 2...3
T/ra 3adMKCHPOAAHO NONHOA OTCYTCTEWME NOCTYIVIGHUS HATPMA U3 NOAVBHON BOAbI
8 NOYBY M A3Xe CHUNEHWE WCXOAHOTO er0 KONMMECTER B NOYBEHHO-AOTNOWEHHOM
xomnnexkce. Takwm 0GPA3CM, NPOUECT DCONOHLEBAHNA NOMB, JA3BMBANOLLMACA DK
NOAMBE MMHEDANMIOBAHHLIMIA BOAAMW, NIOALAETCA PETYAMPOBAHMO W NPU cobnio-
REHWH CNEUWANLHLIX arpOTEXHUYBCKAX U MEAMOPATHBHDLIX NPMEMOE MOXET Gaits
HEATPANM30BAH.

Boiasvraemeiid U. K. Cynprroi 'resu(é: ecnu ApeHaxX OTCYTCTERYET, NOMMBHAR
HOPMAa He [DAXHA Npesbiuath 3000 M°/ra ¢ Tem, 4ToGbl HE EbIABATL NOALEME
FPYHTOBBIX BOM, 4 COAM, AKKYMYNWPOBAHHLIE B BEPXHEM CAOE NIOMBLI, NPAKTHYECKK
AOAHGCTBIO BLIMBIBAIOTCS OCEHHE-3MMHAMMA 1 BECEHHWMM ATMOCHEpHLIMU 0Cad-
KAMM — HE MOKET ObiTe NPWHAT OnA cnyvan GeccTouWoro GacceitHa ¢ Grmakmm
3ANEraHneM ECTECTBEHHOIO MR NPOrHOIUPYEMAro YPOBHA MPYHTOBLIX BOA.

X.fixyBoe, J1.Kopennc (1973) oTME4aloT, YTO B CeBEPHO-3aNAQHOM 4acTh cTa-
POOPOWAEMOR 3CHL! TONOAHOW CTENW OTKAMMBAEMLIE BEDTUKANBHLIM LPEHAKEM
BOALI ¢ MWHEpAnU3aumei 5...6 r/n BnonHe NPUIOAHLI ANR NPOMBLIEEN 3ACONEHHBIX
3emMent, a nNpu AobaBneHnd OpOCUTENLHOW BOABI {(MUHAPDANMAAUMA CMELLAHHOR
806l 3...3,5 r/n} MOTYT GeiTh MCNONL3OBAHBI AN OPOWEHWA CENLCKOXOIARCT-
BBHHLIX KYNLTYD NPA NEOMBIBHOM pEXAME OpOWweHwA u YIB = 2,5...3,0 m.

Bece nepeqncnentsie paboTsl NOKALIBAIOT, HTO MPOMBLIEKA ¥ OPOLUEHWE MUHE-
PANMAOBAHHEIMM BOAAMM BO3MONHBI, QA HA3HAYEHWA WX TpebyeTcR abinoAHATL
MNPArHO3HLIR AHANM3 BOAHO-CONSBOTD PEXMMA NOYB C YMETOM NOMBEHHDLIX, FHAPO-
FRONOrMUBCKMX W KIMMATHUECKKUX yonoewid. MO3TOMY OCTAHOEBMMCHA HA METOgU-
YECKAX BONPOCAX COCTARMEHMA NPOTHO30E APEHAXHOTO CTOKZ {MUHEepanu3auwvn
FPYHTOBBIX B0A) W BORHO-CONSBOIC PEXWMA NOYBOMPYHTOB.

1. TIporHos MUMHEPANMIAUMM ADSHAXHOrD CTOKA MM LEMKEHNW BOALI K 3aKpbl-
TOH FOPMIOHTANBHOH ApeHe (NPM NPOMbLIBKAX).

H3MEHEHHME NONA KOHUSHTPALMK NPW ABMXEHMA BOAL K FOPM3OHTANLHOM 33-
KPBITON LPBME ONUCHIBABTCS YDARHEHUEM

e @ ac @ ac ac ac
ar o (D? ax) * iy [D: ay) Ve e ~ W ay’ (7.90)
HakansHoe ycacaue: npu f = 0
C = fx, ¥ (7.81)
Kpaoesle yCnoaMs: Npw y = O

o3 % = V(€ - C):

(7.92)
npy = L2
€ _ o
ay ! (7.93)
M x = L1 = |-Li4
LA
ax ! (7.94)

rAe X, ¥ — KOOPAWHATHI () — HANDABNGHA BHW3, X — CNEBA HaNPaBo), m; L1,
Lz — obnactu pacveva; f{x, y) — HAuanbHaR MMHEpanu3auws B ofinactm, r/n;
Cn — KOHUESHTPALMS COMEW, NOCTYNAIOWMAX HA NOBEPXHOCTL NONA C BOQOA, r/n;
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t — spemn, cyr; OF, D} — KOIBDMUMEHTEI KOHBEKTUBHOM Awddpysmm, M2/ oyT;
O = Dwi + MW DF = Dua + A2 V5 Ay, A2 — kO3BDMUMEHTEL OVMCNEPCHM, M;
O, Duz — xoadduumentol MonexyaapHon owdepysmm; Vx, Vy — coctasnsiowme
CKOPOCTA PMALTRALMNA NO coonerc'raylomum KoopAnHaTaM, mM/cyT; V — cKkopo-
ot dunbTpaumu, M cyT, V = ViEZ ¢

a) OawHouHaR ApeHa Ha BOAGYNORe. C.ne.u.ya B.B. Beaepnunkosy (1939), aann-
WEM COOTBETCTBEHHO BAA CKOPOCTEW

Ve = - 8 shax sinay .

1 + sh®ax - sinay’ (7.95)
_ B chax cosay
V‘f =~ F] P
1 + sh®ax — sin“ay (7.96}
_ =& H+h-h 1,1+ sinah
A T In1—5|nah’
rae T — rayGuHa, Ha xOTOpo 3aneraet sogoynop; K — kosdpUUMEHT PuneT-

paunwn; fr — raybuHa, Ha KOTOPOW HAXOOWTCHA BEPX npeﬂbl; H — choi Boab! Hap
NOREPXHOCTLIO 3EMAN; Hp — NLE3OMETPUNECKAN BLICOTA.
6) OAMHOLMAR APaHA HAA BOSOYNOPOM:

__Kh—hp+ . .
% = *%W—HZS'“@S- . (7.97)

_K -t M) ,
W= —gg7v5 0% (7.98)
2
arccos uﬂLM, acnn sindy > O}
2
B2 (21 — arccos ELL%EQﬂ. ecmm sind > O;
0, ecnu sind = Q; % + picosth > O;
n, ecau sind = O; a° + pcosd < O; {7.99)
ﬂa = k' p2 = v X 2z F
2! a’ ~ 2a° p1 coséy + p (7.100)
arccos ——HM-—. ecav 2ay > D
& (2r — arccos #”y—. ecau sinZay > 0;
0, ecnn sinZay = O, e’“ cos2ay — 1> Q;
x, ecnn sin2ay = O; e™* cos2ay — 1 < O (7.101)

1
= 3 Vo™ _ 2078 cogaay + 1
. S - T (e
& = P [24 sSinan sina + H
V__sinah

1 1+ sina(h+ o)
A=<2-1In - =.
2h - sina

sing (h + o)

3pece d ~ AMAMETP OpeHol.
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8) OAnHOMHAR ApeHa npwM rAYGOKOM 3aneraHMm BOAOYNOpa:

v - - O vh (I T &) 2xy .
AP - rh@i+ )+ @ {7.102)

p OB T lhh+ )+ 2 -
VAR - Fihthtolf + @) {7.108)

_ah+ H-=hp, _ 1, 1+ Vvh7(h +dy

Q-28LF= a-ln D

NocTagnernan 3a0a4a PELIEHA YACASHHBIM METOGOM KOHEYHbIX PAa3HOCTeR. Pe-
LISHWE fIO3BOAAET C HEKOTOPBIM NPMEAVKEHNEM NPOTHOIMPOBATH MUHEDANNIALMIO
APEHAXHOrO CTOKA, 4TO, B CBOK Q4epesb, NO3BONRET NPH NPOSKTHUPOSAHMW GUE-
HUBATL BOIMMKHOCTE NPMMEHEHMA APEHAXHLIX BOA ANA MPOMBIBOK W OPOWEHNA,
a TaKkke Heobxonmmylo creneHb U2 pasGaBneHin.

Bo BHUATUMe na npueeaeHHbmM anropuTMam paspatoTtasa NporpaMma pacyeta
Ha 3BM «Munck-32» (coemecTHo ¢ B. C.Eoprcoebim u 8,11, BapaHoBoi) no npo-
FHO3Y RNR KOHLUEHTPALWA W DPEHANHOrO CTOKA ANA FOPUICHTANLHON ApPeHb:.

B aansHe#wem anroputmbl Gbian yoosepLeMETROBAKE (COBMECTHO ¢ B.C.Bo-
pucossim, N.B. Kupeivesoii), Tak kak 6b1mo npmanaHo UenecoobpasHbiM yTONHNTE
YCROBME ANA KOHUBHTPAUMKW S HAa KOHTYPe Apeust. C 3To# uenkio Gewn cocTasned
Ganavc conen.

Maccy conei, KQTOpas BLIHOCMTCA 3a Bpems Of G NOTOKOM BOABI W3 BpPEHSI,
M = [ C Vr 08 dt npupasumeanu k macce conei

Mz = [ (-0 + w6 a5 on,
s (7.104})
NOCTYNADWNX M3 OKPYXAKWEN CPEnkt HA KAHTYP apeHbl. B pesynwrate:
/o = 0, (7.105)
3peck 77 — BAMHUYHBIA BEKTOP HOPMANWM K KOWTYDY APEHbI.
¥pasuenue (7.80) ¢ ycnoenamn (7.91). .. (7.105) & 3T0M Clyyae MOXHO peLIMTL
YACAREHHO C NOMOLWLI0 AOKANLHO-OAHOMEPHOro meTopa (A. A.Camapckoro (1977).
AunddepeHumancHbin onepaTop
N =1(D__a£] _ i€
ax ax ax (7.106})
MOXHO annpoKCAMMPOBaTL CREAYIOWMM Pa3HOGTHEIM ONEPATOROM:
(ocg) - WG, ecnn K= 0
L c {

x
D - W Cr, W E
( C;(')’I A" Cr, ecnn W < 0 (7.107)

3neck Ok n Oy — COOTBETCTREHHO NMPABas W NEBan PAIHOCTHBIC NPOWM3BOAHLIE.
AHANOTWNHO ANNPOKCUMUDYETCA M ONepaTop

t2c=2L (DEJ -

ay ay ay’ {7.108)

ANNPOKCHMUPYSR NPOM3BOAHYI0 N0 Bpemenn (3C/ ot ~ Ci) W Kpaeskie yCAOBMA
G NEPBLIM NOPALKCM TOYHOCTH, OAYWAM PasHOCTHYIO CXBMY, KOTOpas annpok-
CHMUPYRT McxoaHyo sagawy (7.90)...(7.905) ¢ norpeumocteio 0 {Av + Af) n
YAORNETEOPRET BCEM OMPAHMYENMMAM METOAA MOHOTOHHOR NROFOHKM, KOTOPLIA MC-
NONLIYETCR ANA PELLSHUA NOAYHEHHOR aNrebpavNeECKON CUCTEMBI YPARHEHWA.

MaTemaTuyeckuit anropuT™ peamsioBaH Ha Aanike «POPTPAH». Mposepka
TIPEANOKEHHBIX PEWSHWIA BLINONHEHA HA HATYPHBIX AAHMBIK, NOMYHEHHLIK NPW NPo-
MGIBKE CMNBHOZACONSHHLIX NOYBOTPYHTOB HA GOHE NNACTMACCOBOrG MOPUSOHTANL-
HOrO ApEHaXa, NOCTPOEHHOro GecTpaHwednnim ageHoyknanymkom BAM-301, Mpo-
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MbIBKY BEMM HA YYACTKE NNOWAALIO 30 ra, PAcNONOXEHHOM B COBXD3E WM. Y3akoea
JOr0-BOCTOMHOIA NacTM MoNoaWoR cTenH. TOMROrpYHTW 3A€CH CUMHO 3aconeHLl,
XNOPUOHO-CYNBBATHONG TNA, 0GOraweHbl runcoMm.

PeruoHansHelA BOAOYNOP 3aNErasT Ha rhyGuxe 50 m. Ma yvacTke 4epes 30 m
NPONOXEHBI NNACTMACCOBLI APEHb! HA rayGvue 2,8 M, anvnoi 360 M, QHAMETDOM
0,28 m (Ha6mogann 15 OpeH, BbIBEARHHLIX B OTKpuITLI Koanextop). Mpombieky
NPOBGAMAK NETOM WA METLIPEX KPYMHLIX 6ananHcoBLIX KA, TOe HAXDOMACR OC-
HOBHOW CTBOP CNBaXMH. Kamgas napa 4exos fovna obpasoeaHa ¢ NOMOLLLIC Ba-
AVMKOB BLICOTOW 1 M, PACNONArAIOWMXGA NO OCAM APEH K NERNEHANKYAAPHO MM,
AEns YHACTEW ApeH nononam. nowans Kaxaoroe Hexa cocraenana 0,8 ra. Pe-
rYNAPHO (A0 NPOMBIBKM, NOCNE KAKAOTO TAKTA ¥ N0 OKCHIaHWM NPOMBIBKH )} Bbi-
NONHANW CONEBLIE ChBMKYW, OTOMPANH NPOBb OPOGUTENBHON M APEHAXHOR BOABI.

Bononopgqa Ha NPOMBIBKY MPOASARANACH 68 cyT. 3a 370 Bpema Owulo NORaHo
19,8 ThiIC.M°/Ta BOgsl GpyTTo {(Man 1,4 ThiG. /ra Hfrro). Ha 5,4 Teic.M/ra
AOLWND Ha 3aTONnenne CBOBOOHOM eMKICTW, I ThiC.M /ra Geind OTESQEHO NNa-
GTMACCOBbIM gPEHAKEM, 3 ThiC.M /ra — KOAMSKTOPOM.

MpOMLIBAEMBIE NOMBOTYHTE XARAKTEM3YIOTCA CNOAYIOUIIMA NoKa3aTenamm.
xoag:puMeHT GWIbTPAUKK B CDEGHEM COCTaanser 0,50 m/cyt; - cpeaHsa ana
sepxHen Tonwm (3n) nopucTocTe — 47,5%; NOAHas BNaroemMkocTs — 45,8, npe-
AenbHaA BRArOBMKOCTE — 38,0; aKTUBHAR MOPHCTOCTL — 20%.

LA CONOCTABNEHNA HATYPHELX A3HHLIX ¢ TEODETUMECKMMU AnA MEXAPEHLA Oni-
NA NDCTROGHBL M30NMHAK PABHLIX KOHUEHTPAUWHA MO MOHY XNOpa ¥ CYMME TOK-
CwuMbIX GONEA B0 HAMANA NPOBEAEHUA NPOMBIBKW W TOCNE S€ OKOHYAHWA. Kax
BWANO W3 pMCYHKa T.6, WCXOAMOR 3ACONEeHWE BbICOKO W BECHMA HEPABHOMEPHO
pacnpefeneHo No NPogMAD MEXAREHLR.

<Kn.1 Ckua  CHM3 CRB.4H
w7 ALTR 195
4002 H, 10 190
.1 ]
1,954

#1534

Puc. 7.6, 3acone-
HHE TIOUBOTPYHTOB
Ha mexapeHbe (no
HOHY xa0pa, 7).
Cosxos Yaakoea,
1973 (no B.C.Gopu-
coey, JL.M.Pexcy,
J1.B.Knpeivenoii):
o -— WCXOARDE,

6 -— KOME\HDE;

8 -~ TEOPETUHECKOE
PACTIPENLACHHE €O~
aedl ne npodmak
MEAIPEHBA M OKOH-
YAHKMKD POMBIRKH;
Q0.1; 0,2 — n3pnu-
HUU KOHUEHMTPAUNY
noua Cl, % & sox-
HOM BbITSKKE, Ape-
na: 0,180 — coaep-
waune nona Cl B
BOaNOI BLITAMKE, Ya-
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Hanbonee cunLHOE 3aCONEHMe — HENOCPEACTBEHHO Haa apeHoi (0, 3% no co-
AEPXAHAO WOHA XNOPa); NPUMEPHO B ABA PA3a HAXKE — B CEPEAWHE MEXAPEHLH

(cnpaea u cnesa) U ewe Gonee wnakoe (4o 0,04% no CI7) — nume rnyGumHbl
3a/10XEHMA. [10CNE OKOHYAHMS MPOMBIBKK NPOH30LING 3HAMMTENEMOE NEPEPACTpE-
OeneHne voH 1 XNOPa: 8 NPUAPEHROR 06NACTA CoqepxaHme era CHMaWNocsL Gonee
4em 6 20 pa3; Ha Mexapetoe (C noBepxHocTM 3emnv) — B 5...10 pas. HawGonee
NHTEHCMBHOE ONPECGHEHWE MPOM3OWNG B NPMADEHHOW RECATHMETPOROH obBnacTth
(3AECE MIOAMHKA © AONYCTUMOW KOHUEHTpauwed no xnopy 0,01% npoxoguT va
rayGude yyte Gonee 1 M). MuHepaWzauws ADEHAXHOMD CTOKA NO NADTHOMY OG-
Tatky cHmamnack ¢ 20 go 11 r/n, a no voxy xnopa ¢ 2,75 oo 1,7 r/n.

Ann BeINOAHEHWS TEOpETUMECKMN PacYeToB NO nepepacnpefeneHuo caneli s
NOYBOrPyHTE HA HOHE NPOMBLIEKK Gblna MCNONB30BAHA GNEAYIOWMSR MCXOAHAS NH-
dopmauus. kosdduuneHt duneTpaum — 0,5 M/cyT; aMameTp ppemm — 0,25
M, rnybuHa 3anoxenwn sepxa gpeHbl — 2,85; uabbiTouHoe fasnenne — 2,6; Gnoi
BOBLI HAa NOBEpXHOCTM 3emnm — 0.25; rayOuvna saneranws oo eopoynopa — 50
M; KDHUEHTpauwa noaaeaemon Bogkl no xnopy — 0,005%; akTMeHAR NOPHGTOCTL
~ 0,20, nonoaMHa MEXQPEHHOTO PACCTOAHMA — 25 M.

Kpome tora, Guin aseseH 8 MaTpUYHOR $OPME NO MCXOQMOMY JACONEHWIO 1104-
BOrpyHTO8 KORDMUMEHT KOHBEKTUBHON Auddyamm. HenpepuisHyo dyHKLMIO Ha-
HANbHOre 3IACOREHWUS DACCNMTLIBANIM C NOMOLWBLIO NMHERHOR aNNPOKCHMAUNK
HATYPHBIX fakHeix. KoagPruuMeHT KOHBEKTHMBHOR AnddY3arn B PACCMATPHBAREMOR

MOLENWM NOUHAT KaK $YHKUMA CROpoCcTH. D = Dy + i VU rpe Dy — koadduum-
EHT MONEKYNspHOA AudhyIMK, PABHLIA ON8 PACCMATPMBASMuIX yonoswii 81075
szcy'r; V — ckopocTe puneTpauun; 1, ¢ — NapameTpbl, 3a8UCALLWME OT reoMeT-
PMH NOPUCTOW Cpesbl.

Apsa onpeaenenna NapameTpos A M « GbIM BLINOAHEHK PacMeTs N onpene-
NeHno KOHPHOULMEHTA KOHBEKTHBHOR Anddyanin Npu pasHbIX CKOPOCTAX GHALT-
PauMK ¥ Ha Pa3HOM YAANEHWM OT ApeHtl No nporpamme SALT 1 (Pexc, bapanosa,
1974) ana oAHONAPAMETPUNECKOM MOABNK. B cepennHe MexapeHss Npu CKOPOCTH
¢um.1pa|.gm 0,00465 M/cyT KOapPUUMEHT KOHBEKTURHON AWdQYIMM COCTABMN
2...8-107 m%/cyr; B 10 m oT ApeHu nNpW BEPTUKANbHOW ckopocT 0,012 m/cyT
D coctammn1...3 107" m?/cyT; npu ckopoctu 0,043 m/cyr D=0,1...0,06 M2/ cyT.

NonyueHHbie pesynbTaThl aNNPOKCHMNUPOBAHEI YPABHEHWEM Buaa y = 1,.23x +
+ 0.0008, rae 4 = 1,23; a = 1, a koaddument xoppensumm » = +0,89. MNpwm
ANMMPOKCUMALMK KBAADATMYHOW 3FABUCUMOCTBIC NAPAMETPbI YPABHEHHS CASAYHO-
wwme: 1 = 37, o = 2, KoadpdrumenT koppenauwn + = +0,78.

B pesyneTave pacuera nepepacnpedencHis CONeN, BeINONHEHHOrD ANA TakToB
NpoMbIBKK HMa 26, 37 1 6B-e cyT (B y3nax CeTkM ¢ waramwm no y = 0,5, x = 5
M), NonyyeHoLl (B MaTPMUHOW HOPME) BEPTUKANLHAR ¥ rOPMIOHTANLHAR COCTAB-
NAIOWMEe, MOAYNE BEKTODA CKOPOCTH, @ TAKKE KOHUEHTPALMA WOHA.

CpaeHeHWE TEOPETHYECKHMX MI0AMHWI PABHBIX KOHLEHTPALWA N0 X10PY Ha KOHeL
MPOMBIEK C HATYPHEIMW faHHLIMK (KRK BAAHO W3 PUCYHKA) NOKAa3blBAET, YTO NO
KapTKHE U XAPAKTEPY PacCONeHWs TEOPETUYECKDE PacNpeasneHUe aHANOIMYHO Ha~
TYPHEIM AaHHbIM. OAHAKD TEOPETUHECKOES PACCONEKNE NPOMCAOAMT MHTEHCUEBHEE,
uem daxrThyeckoe. Hanbonee Bonaxkan CXOANMOCTL PEIYRLTATOR ~ ANA CEPEAUHBI
MEXAPEHLS, FAE CKOROCTU GHALTPALNA MaNbl W MPeobnaganT BEPTIEATLHEIE TOKH
80/ihi. OTKAOHEHME HATYPHLIX JaHHLIX 0T TEOPETMHEGKHX B 3TOM GNY4ae He npe-
sbiuaeT 40 %. 3HauMTENLHOE PacxoXAeHME HabmoaaeTcR B Npeaenax NpuapeH-
HOW oOnacTM wWHpuHoil 10 M, TakuMm cBpalom, 3Ty MOGENL MOXHO MCNONL30BATh
TONEKO B CNYMAae ABYAMEPHOR 3ahaun AR NpUSAMKEHHOR XapaktepueThkn npo-
uecca conenepenosca,

2. MoaenpoBaHue qEYXMEPHLIX 33434 BNArOCONENEPEHOCA B NOUBOIPYHTEX HA
3BM.

PaccMmotpeHHele Bbilue MaTEMATHMECKWE MOAenW obnanawT pRgom HegocTaT-
KOB! HBYXMEPHHIE MOGENWM HACHILEHHOW PMALTPALMW HE NO3BONAIOT MPOrHO3W-
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poBaTh ABMKEMWE BOAbI W COMEW B 30HE HENONHONO BOAOHACHILIEHWA NOYBOTPYH-
TOR: OAHOMEDHLIE MOLENN HE YYWTHIHAIOT NPOCTPAHCTBEHHOrO XapakTEpa Bnaro-
conenepesoca. Noatomy cosgana pabotocnocabuan Monens (coemectho ¢ B.C.
BOPMCOBBIM), TIO3BONRIOWAR NPOTHOMPOBATL BOOHLIA M CONEBOA pexumMsl ape-
HAPYEMBIX MACCHBOB W TEDRWTOPWA, NPMASTAIOLMX K OPOCMTENLHLIM Kavanam,
pexam W ApYrim soaoeMam. Kpame Toro, pellieHa HecTauMOHapHas npoduncsHan
3afasd MACCONEPEeHOCa B ABYXMEPHOA NOCTAHOBKE C YHETOM 30H K2NONHOMO Ha-
ChIlIBHMA W HAMYKA NACTBOPMMEIX CONed B TBEpAoH dase.

B cAyuaE W3IOTEPMMYECKOTO NPOUECTa YPABHEHNE ABIKEHWA BAArK W coned &
DexapToRoi CUCTEME KOOROMHAT xi, X2 (OCk X2 HANPABNENA BHUS) MMEET Bug

2
iH _ AT - .
T -2 m[xvm) J,oov = 1.2

r=1 (7.108)
2
i€ _ @ [ BCY . 4 acy L _ _
Wit = [D' am) BT [Dz axz) z W FI W - Goath) +
. 1=
5JCq (Cu - C) (7.110)
N

a—t=yW(c*C|1) ﬂ(N‘)+6JC"(C‘C«): (T-“"

rpe H = W — x2 — vanop; ¥ — ofbemHan BnaxHocTs; W = W(W) — noteHuman
KARMANAPHBIX CMA ANA 30HBI HENOAHOD HACKILLEHMA, W = Py« — AN 30HW 1ON-
HOMC HACLILEHMA, P — OABNEHME; ¥+« — YAEBNLHAA MACCa XUOKOCTH; a=3W/ a¥
— kOa(PUUMEHT BRaroemkocTn (o > 0 B 30HE8 HENORHOTO Hackiwenus, s = O &
30HE NONHOIO HACHILEHWA); C — KOHUEHTPauuA conedl B Xuaxoit daze; Ky, Dy
[* = 1...2) — cooTRETCTEEHHD KOXMDPHULMEHTHI BAATONPOBOAHOCTH U MMANOANHA -

Mwieckaid pucnepckd (oM. 7.115); Wy = K gx—H -~ NPOBKUMA NOTOKA BAArW Ha
v

ok X; J = (1 — 3) X — WHTEHCHBHOCTb HCTOUHMKOS (CTOKOB) BAIArW W CONeR, Co-
OTBETCTAEHHO, ¥ — KOBDUUNEHT PACTBOPEHMA; Cu — KOHUBHTDRAUMA HACLIWEHWA
DA CONBH B XUAKOA (ase; I — NPOLONKUTENLHOCTE Npouecca; g(N) — dyHxuma
Xesmcainpa.

CuwcTemy ypashwenwi (7.109). .. (7. 111) GyaeM pewarts 8 NPAMOYTONLHOR 0GnacTh
WrpnHoi L1 v raybuHOi L2 NpW CAeAYIOUMX HAMANBHBIX YCACBUAX!

H = Ho(x, x2) t=0
C = Co(x, x2) 0=x s iy
N = Non, x2) 0 < x2 < L2 {7.112)

Onn sapnanma kpaeabix YCAOSWA pasobeem rpaHMuy NaHHOA 06MACTW HA WH-
Tepsanul, B KaxJ40M M3 x0Topeix Gyfem 3afaBsate AnA ypaswedun (7.108) oawo
U3 CNeAYIOWMY. YC/IOBHA:

aH .
-Ky o Afx, xz2, );

(7.113)
H = fagx, x2, 1), (7.114)
Dna ypasxenwn (7.110)
iC i ..
a T eD s FIWC =R (7.115)
aC
B ~WC=Wh v=12 (7.116)
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roe f, f3, Fa, =, x, & — NIBECTHLIE GYHKLUMKM BPEMEHW, KOTOOLIE MOMYT U3me-
HATBCA NP NEPEXOLE OT OAHOMD VHTEpBRana Kk APYroMmy.

KoagdrureHTs BNaronpopoaHocTy, kaadduunenTy rMapoaUHAMAYECKORA
AMCNEPCAN U 33BVMCHMOCTE NOTEHUMANS KaNWARARHLIX CW 0T BAAXHOCTH annpok-
CUMUDYETCS CNefy oMK 3aBMCUMOCTAMK.

W - W, n.
KWy = Kg | w.] ’ (7.117)
W - W, = expl— l ,
m—w, &P ‘m’ : (7.118)
/
Dy = [D... + daWE + vf)]" 4 -2 |v..|“ W, (7.119)

rae Ke — xoaddnument duneTpaurn; We — BABKHOCT, Npw XOTOpOW npexpa-
LWAETCR ABVKEHVE XMAKOCTW; 1M — NOPUGTOCTL; fix — BbLICOTA KAMWMNAPHOra NoA-
HATURA, Oy — K03GMLHeHT MonexynapHod gnddysm; i, iz — napameTpsl npa-
AONEHOA WM NOMEPEeMHOW OWcrepcan COCTBETCTREHHO, 1, v, G — Beapa3mepHbIe
KQHCTAHThI.

MocTaBNeHHas 334242 PeLLEHA YACAEHHEIM METOAOM. [na nOCTPOEHHA HEeABHOM
PAa3HOCTHOW GXEMuI MCNOAL3YETCH METOL annpOKCMMAaumMi KBagpaTWHHOrQ GyHK-
uwoHana, TloNy4eHHan HenMHeHHAR CUCTemMa adHOCTHLIX YPABHEHWA HA XaxaaM
BREMEHHOM (LIAre PELUAETCA METOAOM YCTAHOBAEHWA C WHTEMpaumaMi no Henw-
HeRHOCTH, HaigedHoa pacnpefencHe rTMARCOWHAMWMECKOrG HaANopa NO3IBONAET
oNpPeaenuTL JHAYEHWA BRAXHOCTW W MOTOKDB XMAKOCTH B 30HAX MOAHOMD # He-
MONHOr Y BOAOHACHILLEHMA NOYBOTPYHTOB (Aanee MCNONL3YETCH ANt PEWEHWA ypana-
HEHWIA CONENEPEHOCA NOKANLHO-ORHOMEPHLIM METOAOM A.A.Camapckoro).
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Prc. 7.7. Pacconesue nouporpynra (koweu sereraumm — G-t ron), %:
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Lina npoBEPKW MODEnH Gl MCNOAR30BAHL SKCMEPUMEHTANEHEIE AAHHLIE Na-
6GOPATOPHDIX WCCNenosannid M, Vauclin (1976) W HATYpHBIX naGmoaeuwnis f.B. Kn-
peAueeoh. CONDCTagNeHue PACYETHLIX PE3YNETATOR C IKCIEPUMEHTANLHBIMA AH-
HBIMM OOKA33N0 WX YNOBNETEOPHTENLHOS COBNANEHWUE.

[lnA MANKOCTPALMK NPMBEAEM PESYASTATH NPOrHD3HLIX PACHETOB BOROCONEBAID
PEXMMA NOUBOIPYHTOB XayaXaHCKOro MacCHEd ¢ L@Uhio OG0GHOBANMA NAPAMETDOB
TOPM3OMTANBHOTO ApeHana, PacyeTbl, BbinonwenHne Ha 10-1eTHMA nepuod, no-
KA3aAW, 4TO NPEANOXEHHBIA BApMaHT RPOEKTa CTPOMTEeNhCTEA ApeHaxa ¢ mex-
ApeHHbIM PaccToRHnem 200 M NPMECAWMT B KOHLIE 3TOTO NEPHOAA K 32COAEHWIO
NOYB 8 MEXAPEHLE. PacnpeaeneHne KOHUEHTRAUWA GONEW B NOPCGAOM pacTBOpe
NOKA3ZHO HA pUC. 7.7, 4. Mo aaHHbIM TypkmenHWATHMa, Takoe 3aconeHne MoXet
NPUBECTH K CHYXEHUIC ypoxaitnocTH Gonee Yem B gea pasa. Y A0BNETBOPNTENLHBLIN
ao.?uo-coneaoi; PEXMM MOXET BRITh AGCTHMHYT NPW MEXAPEHHLIX paceTostui 100
m {pnc. 7.7,6).

Takum 06pasom, paspaGoTaHHan MATEMATMHMECKAN MOARAL NOIBOAET PEIlaTh
331244 NPOTHO3WPOEAHKS BOAHO-COREROTO PEXMMA NOYEOrPYHTOB B [BYXMEDHOM
NPOGMILHOA NOCTAHORKE € YYETOM B3aMMOCBEA3H NPOUECCOB RNArOCOnenepeHoca
B 30HAX MO7HOTO M HEMONHOTO BOLOHACHILEHWS, HEOAHOPOAHOCTM BOAHO-GOU3M-
weckMX CBOWCTE MOMBOrPYHTOS, 0TG0PA KOPHAMW PACTEHMIA NOYEEHHOrO PacTaopa.

rNABA 8. Pa3paGoTka mMeToguyecKMx NoAxXonos
ANS COBELEHCTEROEAHWMS NOAroTOBKW CHEUWANWCTOS,
MCCNenoBaHmnii U npoextMporanus cucrem MM na M3

8.1, MPOEKTHPOBAHME CUCTEM W GOPMHPOBAHNE 3HAHWA
NPOEKTUPOBLIMKOE

Mp# paccMOTPEHWUA NPOSKTMPOBAHWA Kak npouecca Haobx0AMMO HeTKO npea-
CTAaBNATL Bro cogepkadHve. Ha COBPEMEHHOM Tane NPOeKTUPOBAHWE PACCMAT-
PYEAIOT G NO3VUNA OBLHOGTI NPOEKTURYEMEIX CHCTEM, CYWTAA DCHOBHLIM «NpO-
wecc nNpoeKTUpoaaHuA:. npn TAKOM NOHWMAHKW NPOEKTHPOBIAHWE HBNAETCA KMH-
OPMALIMOHHON NOATOTOBKON HEKOTOROro WameHenud. oaTomy, roecps O Npo-
ESKTUPOBAHUK, MMEINT B BUAY: @) COBOKYNHOCTL AEACTEMA, BLINDNHSAEMAIX
npoe)KTHpoaumtcaMM; 6) NpoayKT atux [eRcTeWiA, T.e. npoext (Facnapckni,
1978).

Mpy 0GoGWeHHOM PACCMOTPEHWM NPOBKTUEOBAHWA Kak CMCTEMBbI, B XOTODYIO
BXOAMT W TO, MTO NPOBKTMPYETCH, W T8, KTO NPOeKTUpyeT (Ha3biBAACk COOTRET-
GTEEHHO «NPOEKTUPYEMEN CUCTEMA" 1 «NPOEKTUPYIOLIAA CHCTEMAD ), NPOLECT NPo-
EKTMPOBAHWA PACCMATPMBAETCA KaKk YNOPSACYEHHOE BO3NEWCTBNE NPOSKTMOYID-
WEA CHCTEMBI HA NPOEKTHPYEMYID C MCTIONB3OBAKMEM TOMC MAW MHOTD METOAA
(meTonoe) AeHCTEWA,

UrxeHepHBIA NPOLECC padpaboTkM cucTeMm {cMCTEMDTEXHUKA) NPEACTABNARET
coboi ofyHALIYIKD NEOrPaMMY, HANPABASHHYIO NPOSKTHROBLLMKOM Ha NoRy4eHue
2AHAHWA M HABLIKOB B PELWEHWA NPOEKTHBIX 3afjay, T.€. Ha “NPORKTNpOBaHue Npo-
exTupoBimkar (NeTpalumwbckni, 1974). OByvaowlan NPOrpaMMa BONEHA YETAHO-
BATh OGLIME TEOPETMHECKWE W NPAKTMHECKWE NPMHLMNGL OpPraHM3aLuy npoexTH-
POBAHWMA M KPHTEPWW ero 3¢bEKTUBHOCTY.

A_H.KocTakoe yaensin Sonblioe sHumanme GOPMUPOBAHKIO CNELIMARNCTOB WH-
KEHEPHOrG MCKYCCTBA NO MMAROTEXHWKE M MENWOPALMK, YTO OTRAXEHO B Ero pa-
GoTax «MpeamMeT GeNbCKOXO3RACTREHHOW MMAPOTEXHWKW KAK HAYKW W €€ npena-
JABaHWE B CRELMANEHONA BLICWER wKone» n «MenwopatueHoe o6pasoeaHmes. 8
nepeoii paboTe MM NPEANONEHA CXEMA MpagMera CENbCKOXG3ARCTBEHHOW rmapo-
Texnmnkn {Tabn, 9.1), B KOTOPOH NCCNEACAATENEHO HAMEYEHB! OCHOBHLIE NONOXKE-
HUR, TEOpUW, PA3ASNLI K FNABLI, COCTARAMIOLME ITOT NReLMET.
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8.1, Cxema NpepmMeTa CenbCKOXOIMACTREHHON MMAPDOTEXHIKH
{no A H.KocTtakosy)

Npearier Hayuednn lnaesm kypea cenkcxoxoanlicreenn ol BCNOMOrarcisHBIE NPEAMET
THJDOTEXHNKH
Hedcrane, paGora | Tunzi coopy- | MpoexTipopa- DOouse Cregnansueie
CCBCKUXOINACT- | MeHWA K CNO- | HKC W no-
BEHHO-TH]IPATEX- cotos cTpoiika mx
HWYCCKHE CHCTEM
Heticraue, onucanve o KA CeARCKOYDIRHCTOENIG O POTEXH W HECKIK_CucThnm
Pacrenne  |KyanTy- Yuesine 06 orHo-  |Ocxosur cucre-{Cnncotn 06~ |BoTammxa @ 3eanenense.
pe, X033f~ Wennn pacrednd  |MbEH O TAN pabomen no-  {pHIHOAOFHR  |flocoeepenne.
CTBO Ha K Boje COOWICHAX. 4BB ¥ yLoRa  |pacrenwit. Bax- |KynbTypa Hey-
RICAKOpH- CBA3L Opollic- [MpA Hamuuun  [TEPHOMOIHA ROGHBIX Je-
POB3HHBIX HKR W oCylle- |mzmHopandil  |MCYBLI H BO-  [Mens
3ENTIAX HHZ No4Be bl Yaeupe o
PRCTHTEALHBIX
coobluecTnax
Bona B co- |Pecynnpy- |Yuewwe 06 oTHO- |Koseudss opo- |poexmapora- |Ceonorus Feopesng
CTOXHHN oL as weHiH (PHisie-  fewreneuas B |wue w no- neTporpadus
AnmkHo-  |yacTe CKOM M XMMHde-  |OPOCHTEAbHAR [cTpoHka opo-
CTH NoMbbl |CCTBCKOXG- |CKOM) NOoMBRI X ccTh M npucy- [corensaoll ke
3SACTSEH- |BoA¢. Toopua gcit- wue efi coo-  [opocurenshoil
HON THI- |{CTBHR PeryAHPYIO- |pPyaKeHHE ceTh. Hascka-
POTEXHHYE- Jutell MAcTH cHeTE- HHN ANF Opo-
cxuli crc- |mbl Yuerne o ILeHn s
TeErGE crocoGax u Moxy-
7e noanma B ocy-
LIeHHE [1peHaka)
Bonas » co- |Mposons-  |Teopnz nefictens  |Pacnpenenr-  (flposkrupors- |Matemateka,  |Tpaguucckme
CTORHHH W3R YacTb [NPOBOARULER wac- iTeneHas M Ma- |HHE W Mo- Teopernue- METOAM PACYc-
TOKA B Ka- [C&NbCKOKO- [TH CHTFEMM, ¥ue- |rUcTpallbHad  [cTpoRKa Kahkia- |cCKaR AleXawW- (TOB. Obmiite
HANAX saficreen- [Hue o rogyne ceTh Kauasios  [mos. 3emna-  |xa. MMOpaenn- {Havana crpou-
KOl rHA-  [NORauH W mofyne (B ce coopyxe- [Mue paGoThl, |xa TEMLHOMG He-
POTEXHHYE- |CToKA. YYcAne v HHR Hapaaw ons kycersa. [Ipo-
kol cie-  IxcadpmumenTIX HpOA3IBONCTRA cKMpopaHuc
TEA I noaeIHoro neiter- paGor
BHA CHETEM
Cpeda, & koTopod WA GelCTaVIOT MOPOTEXHUrEKIE CLCTEMb
Boga b ec- {Hetauuu-  |Peryasums mouc-  {Tonceane coo-Cpeaetsa ann [Crpourensias HHKcHCpHOE
TECTBCH-  |KH OpOLIE- (MOMBIOBAHME Pe-  [DYIKCHMA KIHB- |MCKYCCTBeNHO- [MexaxMpa, HERYCCTBO B
HBIX BOAO- [HHA W wHMa pex 8 cenk- |nos. Kanmax  |ro, mexamue- |(IpakTiviecxan |obulan ruppo-
BAMECTHNH- | OPHEMHH-  |ek0X03R ficTeeR- CPY HTORBEX CKOMO NUCTaR- {MexasnKa TeXHHKA. Ma-
ax (pe- |KM CTOKOB [WLX wenax. Tpyn- [non. Bonoxpa- |neHue m yna- LUNHORENSHHC
KH, TUBLIE BOAL KAK HHAHLR JICHHX BOJL]
APYIib, k0= HCTOMHHKN OpoLlle- NpoexTnpona-
LUTHING] H¥A. ATmochep- HHS H nin-
"Ibic BOjkI KBK HC- cTpoitKa BOfO-
TIMHHEN QpOILS- XPAl I .
HiR BogocGopsbre
5 CHEN
Ecrecrpen- - Yucine o nowpeb- [Yuenwwe o mie- |Coctaet kyas- [$nanka. METEOpOrid,
HOHCTOPH- HGCTH 3eMene B HIHOPaUMOH- [Ty M CeBOC- | XHMHR Novpopege-
HeckuE cenbokoxo3slicts  fHbIX paloHax HOPOTH Ka Hue. Nuapono-
haxTopu BEHHBIX THAPOTEN- MENHOPHDO- THE
(KnmniaT- HHYECKHX MCTHO= BaHHIX 1EM-
MeCKHE, pan#aax NAx
NDYBEH-
HBIZ, THA-
POTCXHNYE-
cxHe)
Obwe- - YueHic ob Ixodo- - Opraundains  |Monwtnveckas (Cenbckoxo3sf-
CTREHHO- MHMECKHX thakTn- xosalCTBA W [IKCHOMHR. CTBCHHAS 3KC-
IKOHOMA- PaK MERH Opatluf Bopananeions- |OGtaee n pon- |Hosna. MNon-
HeCKH ¢ A 0 BOJHOA peNTe HHI HA MCIA- (HOE Dpamo. WTHED AIenno-
thaxTups OPHPOBAHHMWX [PHIkucckan 1 |paunh. Ty
sesuimx. CTo-  [3RoHOMMYeE- COOBLLCHHA.
MMDCTE paGoT  [ckad reorpa- | Canmrapuan
¢me Poccnn  |rexnixa
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B exeme BbtOenesbl TPM OCHOBHEIX PA3GENA CENbCKOXOIAHCTBENHON MMApoTaxX-
HAKK:

1) YeopeTU4eCKHMe OCHOBbLI ASHCTBHMA U NPOBKTHPOBANMR CANLCKOXO3AHCTAGH=
HO-TMOPOTEXHUIBCKUX CACTEM;

2) TUNbI CENRCKOXOINACTREHHO-TUAPOTAXHMMBCKMX COOpYXeHUH W cnocobon:
ONMUCRHME WX, YCNOBWUA NPHUMEHEHMA, NOCTPOMKA;

3) yNEHME O MENMOPALHOHHLIX PAROHAX (ECTECTBEHHOMCTORWNECKWE W IKOHO-
MHYECKME OCHOBBI MERMopaumrin).

Mexay aTumM pasfenamd pacrpenensiovcA BCe OGLexThbl M CTOPOHBI MIYUBHAA
CBNRCKOXO3AMCTREHHON FMAPOTEXHUKW. OUNERMOHO, YTO NEPBbIM U TPETWH pa3Aensl
A0BONEHO GnMaky Kak no BuIGOPY OOLEXTOR, TAK M NO METOAWKE MCCNENOBAHWH
M TpeGyioT OT MCCNENOBATENS HE TONBKO MHXEHEDHRIX, HO W ECTECTREHHOWCTO-
PHMECKMX W CENBCKOXOIAWCTEEHHLIX 3HAHWA. N8 NOCTHXEHHWA BTOROMD palgena
TpebyeTtcs rnasvbiM o6pa3oM GTPOWTENLHLIE, WHXEHEPHBIE HABbIKKM, HO 8 Gonb-
wem 0OLEME, 4EM B NPeAbLayWMX.

Bcesoapacraiowmwe TpeSOBAHWA K NOATOTOBKE CNELMANMCTOE C BhiCWMM 06—
PA3OBAHWEM, PAIBUTHE TEOPWMH WM NPAKTUKW B OBNACTH THAPCTEXHWKM W MEnuo-
pauvu noGyxAaT NOCTOAHHO COBEPWENHCTBOBATL ywebHble nnaHol ¥ NPOrpammb)
NOArOTOBKW MHXEHEPOB-rMAPOTEXHHKOB ONA CENLCKOro xosancTaa. O6bam Hayy-
HOW M APMKNAAHOW MHBOPMALMK, BNANEHHWE KOTOROW KAXETCA HEOGXOAUMONW ans
YCNEWHOM paboThl CNELIMANMCTA B COBPEMEHHbIX YCNOBMAX, HACTONLKO BEAWK, YTO
NONBITKY NEpeaaTe ee ofyydembiM 8 NONHOM oBbeMe 3a pernaMeHTHROSaNHbIR
CPOK OKA3LIBAKITCH HEBLINGNHMMBbIMKM. B cas3n ¢ 3TvM nepepn BeICLLeH WKONOR
NOCTAANBHA 3a4A44 roTOBUTH CMELMANMCTOR Tak, vTOGbI HA oCHOBE 3HAHWW ¢yH-
AAMEHTANBHBIX HAYK OHW MOMAA CaAMOCTORTEMBHO NPUMOORETATE NPUKNAGHBIE 3HA-
HuA, HeofxoaMMbIE ONA WX NPAKTHYECKOR AGATENLHOCTH. B COBPEMEHHBIX yo-
NOBMRX CNELUMANMCT [ONKEH YMETb CAMOCTOATENLHO HAXOAWTE K WCRONL3OBATH
HYXHYI0 MHPOPMALMIO ONA DEWIEHAA KaK VHXKEHEPHBIK, TAK M OPFaHVIALMOHHO-
IKOHOMUYECKVIX ¥ YOPABNEHMYECKMX 33834, ANs 3TOro oH OONXEH 3HAThH M yMEeTh
WCRONL30BATL B NOBCEAHEBHOW paGoTe coBpemeHHble TeXHUYECKKE CpeacTsa,
CPEeCTBA OPTTEXHUKW M BHIMUCTUTENLHOW TEXHUKMW.

Bce 310 TpebyeT TwarensHoro oT6opa yNebHoiX aMcuMnane, HeobxoauMbix aAns
KOHKPETHOA MHXEHERHO-NPAKTUNECKOW AEATENLHOCTH; OLIEHKW POAW W 3HAYEHWUR
KaXOOH QUCUWNAMHL! B GOPMADORAHMK CNELHANWGTOE; BLIRBASHWA B3AUMOCBA3ER
MEXAY ANCUMITHHAMW; YCTAHOBRASHUA KONMMHESTBEHHDIX COOTHOWESHWIA NO oGneMam
aucuunniK (B 4acax), © yMETOM PerlaMmesTUROBRAHHLIX CPOKOE 00yHeHNA; OBOCHO-
BAHHOMA NOCNEA0BATENLHOCTH M NPEEMCTEEHHOCTU NMPM U3YHEHUM NPEAMETOS.

Ans 0GOCHOBAHHOrG PEIIEHMA 3TWX 3apad Heobxogwma paspaboTka mogenk
[mogens (dpamu.} — oBpaseu) npoduan cneumansHOCTU. HajaHaueHne MOOenn
— OAPEGERATH COASNXAHME BBICILIErO 0DPA30BAHMA N0 COOTEETCTBYIOLIRH Cheum-
ANBHOCTM C YHETOM O0WMX eaMHLIX TPeboBaHUE K CNeuranucTam ¢ BoICiuvM of-
pazoea4menm; TpeboesaHnh OTpacnu v Chep DyAYLER LEATENGHOCTY] NOAFOTOBKH
CNeUMaTMGTOB WWPOKCTO NROdMNRA, YCUNEHWE MMPOBO3IDEHYECKON, Npodetowo-
HAFLHOMA, NPAKTHYECKOH, IKOHOMUYECKOA W DPFaHWIAUNCHHO-NPABOBOR NOATOTOR-
KM; NOArOTOBKM CEUMANACTOB, TNOCOOHLIX CAMOCTOATENDHO MAYYaTh, OCEAMBATL
W BHEAPATD AOCTHKEHWN HAYKW, TEXHWXHA W NPAKTHKW, CrOCOGHbIX TBOPYMECKM, He
WaBNoHHO peLaTs NPobnemsl NPOM3BOACTEA M MHXEHaDHbIE 330a4M.

B cooreeTrcTBvi ¢ TUNCaOH METOAMKOR N0 NOAOTOBKE MOAENW Npaduna cne-
unanucTa, pexoMeHpoeaHHoR NpobnemHoR HaywHO-MCCneaoEaTensckoid nabopa-
Topmei HOT, B ewicluen wkong npu MUY gonxHbl GoiTe padpaGoTaHe! cneayiowme
MAaTEPUANLI MPUMEHMTENEHG K CneunansHocTh 1511 — 1 «Mnapomenvopaumna»: cpe-
phbt M OCHOBHOE COAEPXKAHWE ASATENLHOCTH WHXEHEPOR-TMAPOTEXHUKOR; OCHOBMbIE
TpeboBaHNA K HUM, CTPYKTYPHO-ROTWMMECKAR CXEMA NOArOTOBKH MHXEHEpPa-TWA-
potexnrka {pmc. B.1); cxema cBR3Ied OWCUMNNMH, o6acneuMBaloULiINX NOOTOTOBKY
t(:neu,uann;:'roa ana paBiorsl 8 NPOBKTHBIX M AKCANYATALMOHHBIX OPraHKaalivax

puc. 8.2).
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Puc. 8.1, Crpykrypio-n0orMeeckan CXemy MNOIraToBKH HIDKCHCPA-IHAPOTOXHUKE
HO CHEUHATBHOCTH <[ HapomMeanopatinss

C yveTom NOArOTOBKWM CMEUMANMCTOR WMPOKOra NPodMns NPMaHaHHO HeoGxo-
AHMMbLIM BbABATb OTAENBHBIC JIAHHBIE O CORBIKAHWMK NEATEALHOCTA WHXEHEPOB-
rMMAPDTEXHWKOE NPW MX paBoTe B NPOEKTHLIX, CTPOMTENBHBIX W SKCMAYATALMOHHKIX
NPOM3BOACTAEHHDLIX DPraHW3aunAx, a Takxe B cucreme AFK.

TpeboBaHus K YPOBHAM 3HAHMA, YMEHWA M HABLIKOB NG PA3NVHHBEIM y4eGHEIM
aUcuAniuHam onNpeaenaiuTca ¢ Yy42TOM WCNOAL3OBAHWA ONYYAEMON B Npauscee
oby4eHna MHPOpMaunK B Oyayuled NPaKTYMMBCKOW ASATENbHOCTM:

! yposexws — oblLiee npencTaBReHne O TEOPMWA WM NPAKTMKE £2 NPUMEHEHWA;
WCNONL30BAHUE NONOXEHWA GYHAAMEHTANBHEIX HAYYHBIX AUCLWNNMH B Ka4ecTee
Haanl ANA OCBOEHWMA NOCNEQYIOLUMX ANCLANNAH OBLLEWHXEHEPHOro W CreuMaib-
HOrQ BWKNA. Pabora BLINYGCKHWKOE B OONACTH 3ITHX QHCLWNMAN BE3 QONOAHN-
TEALHOIO OOYNEHHS HEBAIMOXKHS.

H yposerns — NpeACTaBNREHME O TEOPWMW, EE NPUMEHEHME B ByayLueil npakrur-
4ECKOW QEATENBHOCTH ¢ N MAYYEHHIA CTIEUMANBHEIX AUCIUMINKH. FPabora eony-
CKHHKOB B 0ONACTH QMCUAMIANH, OCBOBHHEIX HA 3TOM yOOBHE, 0§83 [ONORHW-
TEABHOFrO O0yHeHHa, Kak MPABHAO, 3ATPY.AHENA WA HEBOIMOXHA.

NIl yposers — 3HaHWE TEOPMW ¥ YMEHWE NCNONB30BATE €8 ANA PeLLeHVA NPak-
TAYECKHX 3a0av. 3ra rpynna ANCUANAnNH CAYXAT (Ga30BOH OCHOBON AAR ynKkaa
ENQUHANEHBIX QWCUHNANH, BoinyCKHUK B TPHWHLMME MOXET paboraTte 8 0BAACTH
BTHX BUCURIANN DR YCTOBHY (TOBLILIEHHS CEOBH KBAANDHKALWN YTEM CaMOo-
ROArOTOBKH.

IV yposens — NONHOE 3HAHWE TEOPMW A NPAKTHKA, BAAAEHHME HABLIKAMMW W NPWU-
MEHEHHME WX B NPAKTWHECKON NERTEARHOCTH Be3 [ONCGNHWTENEHOrD obyvedwns. Jra
rRynna AMCLAARE ORPeqenser KBEAWDHKIUNID WHXEHEDA-THRPOTEXHWKE 10
CREUNANLHOCTY [ HADOMBRHOPALNA:,
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[T —_— = CTUIYAT ALK
ORMECTREMMODOANTINEC
] FUNEIX [LHC- 5 T SCTUVATALNA
an THRIPOMENHORA-
TIPDRNTHICRAKME AHNSALAA W THENME CRCTEM
R MECTREHMME TEORONOTHE wOCHODS ANTOMA-
obB EDEHME B CTIEIMATIRHOCTR HMKEHEPUME SCEMRCKONOYRCT POME WACK 4. T HIHLI( THEM W ARTIMATH.
HIWCKAHMA BEHHME PHIPOTENHNREL [l TALMM TPOM3B00-
STEOPETHWECKCAL MEXANSK A TR METOF ALKH. #WL/INOFA THERLE CTOERMLLY TIFOURE
AMEFT A TERLHAN TEQMETFHA MHAERETHAN +THIPOTEXAWEEL - M CYPOATY/IHAF i
W REPY TEOLEIMA 108 COOPYIEHIA A T
SHHOCTYAHHLR W3 WK wOCHOAM TEOND- wLACDCH W RETTHO-
SBUCHAN WATEMATHICA ¥ W THOPOLE- PATBHAE RACOCHRIE 1
NEIEA anori
A THTERBHAR TEXHALA wMENNOFATHINOE comaoxootncreemoe [ L | .1 |
¥ HIWEHLPILX N HCOHOMH- E LXPHMHE,
AECKWX PACRETAK W MENNE1EME ORSQIHENMT H RYPDBOE |
| +OMECKOE POCTINT AWKE wRARONOTIA. REMD
«DOM0HWTE RHME BH 2 05Y THIBUBE TN 1
YEHHA movnwomamee |4 Y . | — —
SCONAITHBNEWNE
MATERY, SCTPOMTENRHUE
STEDPHA COOPY M- MATEPHARS B FAEOTH
[l SOCHOBARHA B THIL -
HHEEMEPWE KOH WEHTM
CTrYIOM ~OCHOB 3
STHAF AL 01 9 INERTROHUIOA
N
LT P ARORHK H 19 T AN ALIAOHIG SHOHOMMNECKHX IHCIMIUTHHE
SCORETCKOR IFABD
SHAHMA, Y HERA M & ASUIEN. [IOMYNEH wKOMIIEKTHOE WOHIC/IGIORAIME BURIMK FECY M 08 W OXFAHA GRHPORE
HAUF 1AM DEYSEHHH 1) APOTFASMA M +HDHOMHK S, BOIHOTO KOIAACTEA
CPEDHER WKCTS , TENMHIY WOl W luﬂ.nlm:lm_iljl.ullﬂ)llmii H YTIPALTENML I HULPOMENHOFA THBH WM
APRGHIADMCTEEHHO-TE KHMMECKNX L TPOMI LI THOM
he =i txFaHA TFY AL
Puc. B2, Cxews csaach vuebpuix JMCUMILIMH, 00eCneunsaiomix HOUGTORKY HHKENE-
PON-rHAPOTEXHMKOR NG CNELMAALHOCTH «"HAPOMEIHOPALIMRS  1IG pubornl B NpoeKT-

HbIX, CTPOMTEIRILIX W IRCILTYVATANHOHHBIX OPTAHHU3ALIMAX

COBOKYNHOCTE MATEPUANDE, XAPAKTEPU3YIOLLMX GHEpb), OGHOBHOE COABPXaHue
ASATENHROCTH W Tpeﬁosauml ¥ CNeuranncTamM, HaInigakT nacncpTosM cAeynatTs-
HOCTH, WM 1padeccHGrpaMmon.

NPOUECE NOArOTOBKM MHXEHEPA-TMAPOTEXHMKE NDERCTABNEH CYPYKTYPHO-MO-
rMYECKON CXEMON, OTPANAKHLEN B3AUMHYIO GBAYL TEDPETUHECKOro, NPAKTUNEcKa-
ro WU CNEUMANLHBIN BAAOB OOY4EHWA OT MOMEHTA NOCTYNNEHMA B WHCTHTYT RO
JABEPLIEHNA NOArOTOAKA AWMIOMHOMO MPOSKTA, 3AUMTA KOTOPOro CHYXWT OCGHO-
BaHMEeM AR NPUCBOEHUA KBAMMGMKAUWA WHXEHEPA-rUADOTEXHIKA. Ha Toin xe
Cxeme 0TPAKEHa Uenecootpastas Nnocne AOBATENBHOCTL W FPYNNNPDOBKA BCEX yueb-
HbIX BUCLMNAKH NO UMKAaM: OBLLECTBEHHO -NOIUTHECKWE W obweobpasosareis-
Mbie; OoGUeHaYNHbIE; ODLIEeWHXEHEPHBIE {0BwenpodiecCHOHANBHEBIE ), CNEUMATb-
Hbie (npoduavpylolme).

Mpn pa3paGoTEe CTPYKTYPHO-NOTMHECKON GXEMBI YYTEHEI NPEBMCTBEHHOCTL &
M3Y4EHUIA GNELUMATGHLIX OUCUNNIMH MEeXIy cobom, nayyeHue mx Ha Gaze obwe-
Hay4HsIX W OBLUEMHKEHEPHBIX AUCLMIIKH, HENREPRIBHOE U3YYEHWE obecTeeH-
HO-NOAKTHHEGKNX AucLmMnane, oBecneqmeacuivx GopMMposaHne MHPOBO33NEHNUA
W MYHOCTY B uenom. COCTaBAsOT CNEUMANEHYIO CxeMmy Ana Sonee NONHoro pac-
KPbITHR CEAIEH MEXAY AWCUMMIMHAMK W GBOCHOBAHHMA NOCNEQOBATENEHOCTU HMX
W3Y4EHUAD MHXEHEPHBIE W3LICKAHUA, NPOSKTMPOBAHWE BOAOXOIARCTBEHHDLIX COO-
PYXEHMW W 0OBEKTOB, CTPOMTENLCTBO MMAPOTEXHUYBCKNX COOPYXEHWA W rvMapo-
MENMOPATUBHLIX CHCTEM; IKCTIYATALMA MAROMENHODATHBHLX CUCTEM.

B OTAenbhylo rpynny OGLEAMHRIOT UWMKN NPaBoBbiX W OPraHn3alyMoHHOIKOHO-
MAMECKMX GUCLIATUIMH, 3HAHWE KOTORbIX HEOGXOAWMO COBPEMEHHOMY GNEUMANnnCTy
B ero cdepa ero AEATEABHOCTH.
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C UEAbIO BBISBASHUA 3HAYMMOCTH, 0B0CHOBAHMA NOCNEACBATENLHACTH M Gonas
TECHON YBRIKW MEXDY CNELMaNnbhbiMi {Npodannpyiowmmn) ancuunmuHamn pas-
pabaTeiBaOT CTPYKTYPHO-NIOMMYECKNE CXeMbl BAAMMOLSACTEMA MO KAXA0A U3 HUX:
CENLCKOXOZANCTEEHHLIE MTMAPOTEXHWYECKME MEAWOPAUNK, MMOPOTEXHWHECKNE CO-
OPYXEHMA, HACOTHI ¥ MENMDPATUBHLIE HACOCHBIE CTAHUMK, OPraHM3aumMs W Tex-
HOAOrMA WA JOMENWOPATHBHEIX PAbOT, 3xCnNyaTauls rMOPOMENWOPaTHMBHLIX CH-
GTEM; OpraHusauus, MNaHMPOBAHME U YNPRENEHWE BOROXO3ANCTBEHHBIM CTPOM-
TENLCTBOM.

Bee 3TW MaTepMansl CNYXAT OCHOBAHNEM ANS YTOMHEHMS W COBEPLWIEHCTBOBAHWA
TUNOBOrQ Y4eOHOro NNaHa No cNeuMansHoCcTH « ugpomenvopannss,

3afa4a NoBbILEHUA 3PDDEKTHBHOCTI MENUOPVIPYEMBIX 3EMENL C NOMOLLLIO Me-
MWODATMBHBLIX CHMCTEM, T.8. CO3AaHVE CUGTEM C ONTUMANGHBIMK NApPAMETHaMMA
npeapycMaTpreaeT HeobXOLAUMOCTS MIAHMPOBAHUA, BHOCUMGIX B MWX M3MEHEHW,
Ans 4ero TpebyloTes CNeuManMcTbi-NPoeK TYPOBLLMKK, O6naaaKiMe GCOOTBETCT-
BYIOWNM KOMNNSKCOM 3HaHWA. C TeM YToObl yCTAHOBUTD HEOOXOAMMBIA KPNTEPpWA,
BOCNDNLIYEMCA NPUEESAEHHOA Bbllie MaTpuuen {(c. ...}, 3anonHME KaxAayio ee
KNETOYKY INEMEHTARHBMU TEOPHSMH, KOTOPBE CNUCHIBAOT NPOLECC MENMOPALMA
Ha AAHHOM 3ITANE PA3BUTUA HAYKM M TEXHMKM BO BCEX Be acrnektax. Takum obh-
PA3OM, 3ANONHEHHAA W JOMKHbIM 06PA3OM NPOAHANMAIMPOBAHHAS MATPMUA NO3BO-
AT CNPEAENHTL TOT HEODXOAWMLIM OGbEM INEMEHTApHBIX 3Hawmi {TaGn. 8.2),
pazgenos, Tem (Tabn. 8.3), nayyeHne koTopEIX HeQGXOAMMO Anst GOEMIpPOBAHMA
OyaywMx CneunanvcToB rHapOTeXHUKOE.

8.2. Matpnua ana onpepenenna HeabxoamMoro obsema INeMeHTapHbIX
3HaHHWIA ANA CTYLEeHTOB, 0OyHaIMXCd NO CREMANBHOCTH «[HOPOTEXHMKa»

Peaynelal — nipofyxr
MenuopaTMBHEA GECTAHOBKA — PEXMWM | CONBCKO- | pesynbTar | axoHoMMwe-
BeRctane %0a9ReT- | oxpaHm cantil
BOAHLIF | CuneBOH |rennceoi CKDYXSID- | CTOMMODETD,
K‘TE?R‘(?H wed KEYOCTHO,
CoaAb | npouasogmM-
{POOC) ?enudog:
1 z 3 4 5 (] T
Cpepa:
NOANTHHECKER 1 |3HBHHA G BAUAHWA MOAWTHYRCKOR, COUMBNLNCH, TEXHHYSCKOH W INOHOMMHYE-
COUMANBHAT CKOH CPeg, Ha NPOLAGE MENHC DRLHK
TBKHHYSCKAR
AMCHOMHYECKRR
npnpoaHEs:
KNMMATHYECKAR 2 |3HaHKA 0 NEPeHOCE BELUECTRA W aHep- |Jranns o |3uanus o |IHaxua ob
THBPOMOMH4QTKAR fuu B8 Npnpoanok cpeae {none) BIBKMO-  {BlaMMO-  [DATHMWIA-
P B HH a5 OPACTAK- |NBACTBMM |uwMk Npxpoa-
recmopdonorHecKan six CXK W [nons c ox- |Ho-3koHDMK-
[MADOFEOHOTHYOCKER npUpoa-  (pyxamw-  |YecKkux npo-
WHXEHEPHO-Teonori- HOA cpe- |weR cpe- |weccos
YRCERA L F:LT]
Guonorwyecxas
HYefiopex 3 |JHAHWA O PONU 4RNDEAKA B PATY/IMPOBAHHU BRLLECTREHHOIHED- |JHAHKA o
TETH4ECKME MPOLBCCOR PO/IH “eno-
PR B FKC-
HOMEHBC KX
npougcoax |
Marepuans 4 |3HAHWA O BNAAKMK PRCYPEOE HB RELUBCTREHHO- 3HBHWA O | AnaHWRA O
SHAPTETHHOCKNA pemeis W Ha CXK BAMAMHM | PORH PRCYP-
PECYpCOR |COB @ SKOHO-
Ha POOC  [muke
HuGopuaumun 5 [3nanuna o whdor '] WErETM-  (3HAaHWA 0 [3HaHun o
SOCKHN M SHONDIMHECKHN NDOLBCERX uHDpMa- [MHGopmMa-
UMM & PO- (WM 2 axo-
oC HOMHYECKHY
Inpayeceax
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I 1 ] 2 ] a | a | s | & 7

[Mopens 8 |AnannA 0 MOAENAK CPEllL), YONOBeKA, MATEPMANR, WHPOPMAE- | 3+aHWA 0
UMM, epa . yAp (] pHDRA }il, NPDAYKTA | IKOHOMMHO-
METRMET IS -
CKOM MOfe-
nMpOBAHMW
Bpewma 7 |3HaHMA 0 HEYCTRHOBHELIMKCA Npousc- |3HaHun a [3uakwa o {3HAHWR O
CAX MEPIHOCA BALIBCTEA W JHBPMH W pocTe ¥ |3BOMD- JOOMALHM
pasauTRM  |uMH POOC [akoHOoMKYe-
CXK Crux npo-
LBCGOB
YnpazneHwe B [3nanms 06 ynpasnoHH« BowecteeHHo- |3uanns  [3wanna | 3HaHKA of
SHBPTOTHYACKHIAM NPOUSCCEMH M SHCTE- (06 ynpas- |of ynpas- [ynpaaneuuu
MEMH Aot po- [NeHHH PO- [ak0oHOMMKOR
CTOM W OC
DE3AMTH-
em CXK
HrxsHepHan cucTesa: r_
TMAPOMEAHOPATHEH #R 3 o |3 o |3Manna ob
OPOCHTONBHER 3HBHWA 0 NPOLIGCES NOPANDCA BAILSCT- |BAWAHMW  |BAHAHUK  |CMTMRMWIA-
agaoalopHan 9 |Bn M IHEpIUM B CHCTEMEX OCYlLECTANd- |ocyluW-  (opock- upw Napa—
| nposcpnwan 10 |'ownux napanoc Tenowol  |TENbHOR  |METPOR M-
POryNMRYIOLLARA 11 [3Hemma 0 npouecce pacnpepenamuA pe- |SHETEM  (CUCTAMB] | KGHBRHBIK
LUECTRA W FHEPIHH NO MO0 Ha CXK na cHETEM
POOC
OCYWIMTENLHAR AHamnA ¢ NpOLSCcED COOPA BaulecTba W [3HaHKHA 0 [IHaHKs o
PEYNWDYIOLRA | 12 [awepruu Ha none BAWAKHKMA | BARSHAW
|___nposcnsuma 1|3 © Ap a8 sewecy- |OCYLUKA-  1OCYILK-
sonoctopuaa 4 |BA W JHOPMUM DT NOAR K BofonpuemMHy- (TOABHOR  |TANsHOA
[ CHuCTEMBM CMCTEMb
Ha CXK Ha POOC
o8 15 |3 © BoaAsAcTEMK cucTemm CXN Axanng 0 {IHaMMA ¢
HOrD NPOMIROACTEN Ha BOJHLIA, CONEBOA, TEMICBON M NH-  |BAWSHWH  |BAHARKAK
(Cxm UNBOH PEkHMbI CXN Ha CHCTOMbI
CXK CXN va
POOC

8.3. MaTpuua gna onpegenenms HeoBXOMMEIX pA3fenoB U TaM
NPEAMETOR QAR CTYACHTOS, 0byMaouwpmx N9 cneunansHoCTH «MMapOTEXHNKE»

Pesynetar — n|

BOULECTAOHHO-JHapratnecknd (B — I IKCHOMUHBTKHA
Deficrone Bof- | cohe- | TENNO- | MUIMe- | cBABCKO- | PESYNLTAT | CTOMMOCTE, K-
Hbiil pe- | 8ol pe- |  Bod BoR XGBRACT- | OXPadbi | YBCTED, NPOM3-
| 1Y) MMM PEXKM | DEXHM | BEHHBIE | GKpYXAKC- | BOAKTESBHOCTL
KyNbTyphl wad
{CXK} cpank
{POOC)
1 2 3 4 5 ] 7
NOMMTHHCKER 1
COUNRARHAR
TORMMIEGKIR
ANOHOMUWHBCIW
npspoaHan: Konw CBH3b NN o |Baaumoa- [OcHos- MoHATHA O CTD-
KNHMATHHOCKER [cnoa Bo3AYHA C NOMBAMHLIM CROEM  |CBA3DL Hi@ NONG- |HMOETHEX OUEH-
FMpPancruHecKen 2 |W CXK [nOCTRHOBKA FPBHWHHBIX YC-  [NpRPpoj-  |[xeHus KaX MpWPOAH X
NOY SSHHAA noBud). WocnonkioaaHwE TEOPUW HO# Cpe- |NpH oXpa- |peCYpCoR W X
reoMopdonorM-eckan TennomMeccormpeHoca Ans onuca-  |Asi e CXK (we npu-  |ponk B TOXHWKD-
THRPOTSONOT M RGN HUW ROAHO-CONBEOrO M TBIACTHILYGE- pagHod IKOMOMHHEGKHK
Guonorueckan 8O0 PEXWMOB NOYBOMPYHTOBGMD cpeab EEGELE ]
cnon. OnucaHue MUTPALMKM BNArK W
CONBA B 30HE NDAHOID W HBRONHOD
HECBIUBHHA AN DASAMHNBLIN THID-
|BbX THAPOMBONOTHHBEKWY CXBM

YanoBex 3 {Pone YenoReKa B pBrynwpoREHsM B — J-npousccamu TpyADEDE PO~
cypeel APH Na—
CTAHOR KS TEXHM-
KO- 3ROHOMMYE-

CKHX EI"
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1 ] 2 | 3 | a | 5 ] 6 7
MaTepuan 4 SaxynotHbe La-
Hil M CabecTON-
mocTe XK
MudopuaLaa 5 |Mefoanka HABNIOpeHui, clopa n MNocrados- [NoctaHos- |OGuwe NpHALA-
aHANU3a HHBOPMALMWH O BOAMC-CO- |Kka wabMmo- |ka Ha0AD- | Nkl METCAMKK K
NABOM W TENNONMLLEEOM PEeXMMAX  |MOHWA 3B |ReuMid 3a lobpaboTrd Tex-
MONHOPHPYAMbIX 38 Ment CXK POOC HHKO-3KONOMM~
+oCKOR Hudap-
MEUKA
Mopens b [Buinoy, ccHoBHMX ypamuenu il Tennc- [MaTamaTi- (Mopens, | IwoHoMHKC-ME-
MECCONBPEHOCA H HX DRILGHWE Jackne HIHCHIBA- | TEMATWMECKOR
mogens  |wwa PO- | Moaesiv posaHmue
poctan  |OC
PAIRMTHR
. CXK
Bpems 7 |¥YCIaHOBHBILMACS W HEYCTAHOBHBLMAGA BOMHO-CONBACH W | [MHaMHeCKwe
TeNHONWLIEBOR PEXHMB W CTRXOCTHYS -
R0 TOXHHKO-
IKCHOMMHBLRHE
ARLBMY
YnpasieHue 8 ¥Ynpapnewse soaHo-conensiM, Ten- [¥npaspe- [¥npasne- |QcrosHobie rono-
NOMNWEEBIM DEXHMaMH HR Manuo- |Hue poc-  JHwe POOC [xexus no yn-
PMPYBMBIX 38MNAX. YNPARNEHKE e~ [TOM U pas- DRRNG HHIO TeX-
NHOPATMBHOR CUCTEMOR, PErYNHPY- |BHTHOM HMKO-3KCHOMMH-
wied B — I-npoueccnr XK eciomaw Npa-
LUBCCAMI
WHREHEPHER CHCIEMH: TpeGosa- |Cucrema c nosm-
THAPOMEANOPATURHER HHS K 833 [Umu cucTemucre
DpoCHTeS bHAR! HMHCH noaxons
| sopocGopwan | 9 SR ___|yerare
NPOEOAA A% [ OPOCH-
¥&/IBHOW
paryaupyraiy K CUCTEMB
& POOC
QCYLUMTONDH B TpeSosa- |DOUME NPUHUK-
[ perynwpywas 12 HHA K 238~ [Mbi DYHRURNO-
NpoBOAAULET 13 MMHOH HANbHOMO, MOP-
—';ngm:ﬁognaﬂ - YBAIKE uonaruIeckore
CenbCRENOIAACTBEH - | 15 KONk aCTRon I DLEHIR EnWARAA STPOKYRETY R | o, M Mpapieu
ro npouwaecactea [CXM) | |TEXHMKH M APYINMX NDWEMOB BO3SBNLIEBAHKHA PK L:'é::::. ::ué:;';ac
Ha BOMHO-CONGBOA U TeNRONWBRCH peXHMEl | sony Wepapxma u;mc-
XOARACTRBHHBRL

W CONLCKBKDSAR-
CTBEHHBIX CHC-
Tem. MoctaHos-
HA ONTHMHIBLH-
OHHLIX 38084 B
COOTDRTETEHM C
wepapXHed cHe-
Tem. Ponb Teo-
PHU NPAHATHS
petUeHHA ApH
MOAEANPOaA-
HH{M paMHbX Gac-
CORHOB ¢ HOKe—
TOPHIM KRS
cTBOM BOADKG—
saiCTBEHIbIX
MBNHDPATUBHBIX
cHETEM

B tafnmuax CoOnepxnTcA WHPOPMALMA B BUAE 3HAHWA, KOTOPLIE MOTYT HAATKA
OTpaXeHwe 8 NPOrpPaMMax paankuHbix xadrelip COOTBETCTBYIOWMX BY30E. Marpuy-
HESA NOAXOLN MOXET CNOCOGCTBOBATE LENOCTHOMY NPEACTABAEHMIO O COBOKYNHOCTH
KPATEPWA W NOHATHA, ONPEOENAIOLLMX HAWM 3HAHMA NPOUBCCOB MENMOPALMA W
MENMOPATUBHLIX CHCTEM.

BuinonHexxan B Matpuue (Tabn. 8.3} gevannaauua paajenocs v Tem AONOAHEHA
«KBANVPHMICAUMOHHBIMKA  QEPEELAMM LBNEH:, 4TO NOJBOMMET HAMETHTE NYTW CO-

i1é



JAnARH

U e P wome rromx
WNADCHHICALIA
Troson
L TrORERE
CTATHCIWRECKHE TITP DEAMSVECKHE 3P
1 u1 YPOSENh
preeyw iy | gr——) | T Tt e | I it | BTt ] L A e it L
MTPTAERERROCTH RO HEQPESEMEMOCTY | | OOTEOEEHROCTH THCKA HEGHPENENCHHOCTA
' i
TEOPHA MA- BAPHALN- TEOPMA TEOPR TECPHA
TIMATIFMC- DHMOE MC- CIPIAREMX ENEPTH- MHOTOMIW.
KOrD 70 SCTIEHNE + NPOUECCOR HALRHME TEFATe-
TAMMMPO- « TEOFILE 3 CTATIC. WP+ W HAX 3P +
o ofTYRiAM.- THRBCKAR - AEPTHAE « METOR
HuIX CHC- AHAMAIA NPOIAETI “AEPEEA UK
TEM FIPAR- CHCTEM Y1 RERA™ + MCE-
TIEMHA PaRMEHHR TTEPTHAE.
« TECOEPT - TP
Wk RUE-
o

Puc. 8.3. KaaccudukaunOHEOE OEPEBO uened

CTABNEHWA TOTO HEOBXCAMMOTD MUHUMYMA 3HAHWA, KOTOPBIA AACT BOIMMKHOCTL
ByAYLIMM CNELMANMCTaM-NPOBKTUPOBLUMKAM CTABMTE W PELIATL 33AIH ONTUMU-
33UMM NAPAMETPOE MEAWOPATHMBHEIX CUCTeM. flpMmep Takoro Oepesa ueni no-
KaszaH Ha pucyHke B.3 (Maceunmx, 1977).

Mpoueaypa NOCTPOEHMR AepeBd LENSH COCTOMT B CAE0YIOLIEM. Buavane $op-
mypyroT oBuyno (rnobanbuyo) yens — nepeaada 3HaWnil 33 ONPEeASNeHHEIA CPOK,
KOTOPYIO YKA3BIBAIOT B GAMOM BEPXHEM {HYNesoOMm) yPOSHe Aepeea. 3avem obuyo
&b PACHNBHSIOT HA MDAUEMA [GLHOBHBIE 112AM), KOTOPLIE ARNFIOTCA INEMERTAMW
NEPEOTG YPOBHA., WX MOXHO TPAKTOBATE Kak 3HAHWA & BWAE DASAENOS, TEOpWA,
KOTOpblE HEOBXOQWMD nepeaaTo CTYAEHTaM ANA [OCTHXEHWH obwier uenwn, 3tk
3IHAMMA, B CBOK OMEPESE, CAYXAT LERAMKN YK ANA INEMEHTOB 3HAHWA CRenyio-
wero yposna (puc. 8.4).

[Aanee yKasuiBalOT 3NEMEHTHI BTOROIO YPOBHA, Hanpume, NYTH QOCTHKEHWA
QCHOBHBIX USNEi. MM CTABAT B COOTBETCTEAN 3HAHWA — INEeMEHTbI TRETLErD YPoa-
HA M T. 4. — 0O Tex
nop, noka He By- OBUIAN GEAS (HYIEBON YPURENS)
AYT OnpegeneHbl
ANSMEHTHl BCEX
yRoLHei, OT KOTO-
pbix 3aBACMT B0-
CTHXKEHWUE OCHOB-
HbIX Uenen.

8 npuHUWne
YACNSG YPOBHER
ABREBA uened He
orpanvueso. Kax-

OCHORITE WEAW (M)
{ILEPBMWA ¥POBEHD —
PASTEAM}

Bl
ILYTH AOCTHKERUA

ol
(FTOrofl YPOBEHL—
AR

Aclii EFQ JNEMEHT — — — — —, T T T e
aomxeH Ourre npa- R A O
BEBNbHO KOHKPET-| &°7¢ m munvrﬂuuh- “
HBIM. JNEMEHTH DAPATPASIA)
HHXHETQ YpPOBHA Puc. 8.4. CrpyxTypa Acpesa ueaei

— KOHKPETUIAUMA
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NYTed AOCTHXEHUA OCHORHBIX Uened {na-
parpadbl, NyHKTH W T.0.).
Vo AeTanusaums Bcell COROKYNHOCTU ue-
l N W 33034 NOIBONAET NPAAMALHO onpe-
T[T %< AEMMTh LUBReage HadHaueHwe papaGarb-
BAEMbIX CMCTEM — 3HMAHWIA, KOTOPbIE HYX-
n.; Hbt CRELMANMCTAM NPW NPOEKTWPOBAHWK,
CTPOMTENLCTEE U 3KCT ™’ TaLlM Mennopa-
| TMBHBIX CUCTEM, MO3TOMY 3agadwy MOXHO
~H NOGCTABUTL creqyiowum obpaszom: Kakume
3HAHWA W B KaKoM Obbeme AoMkHBI GbITh
nepenaHsl Gyayiemy cneuwanwcry gns
ACCTUNEHWA NOCTABMBHHOW Lenm — npo-
EXTHPOBAHNA HPPEKTUBHBIX MEAUOPATHE-
HbIX CUCTEM, OTBEYAIDLIMX COBPEMBHHOMY
YPOBHIQ TEXHWMECKOrD NPOTECCA, NPMMEM MPH OrPaHUYEHHOM PECYPGE BPEMEHN.
OAHaKo ONVCaHWE LENeR M CUCTEMBI 3HAHWA TONLKO Ha AOHATHWIHOM YDOBHE OKa-
3LIBAETCA HEAOCTATOUHLIM ANR NOAYHEHIR GEOCHOBAHHBIX NPOrHO308 pasBuTVR CU-
CTEMBI MX NEpEepayn,

PaccMOTpMM Cregylolme SCHOBHLIE KONMYECTBEHHbIE XAPaKTEPUCTHKK INEMEH-
ToB (3HaHWiA) gepeea ueneii:

1) Crenenb BaXHOCTH (3KaumMmMocTH) — af, TLE ¥y — HOMBp YPORHR;, 3 — HOMEp
ANEMEHTA (3HAHWA) HA DAHHOM YPOBHE
y=12 .., M3a=12 .. M.

2) Konuuectao pecypca 74 (spemenu}, HEOOX0AUMOE AN peanmaaumuv 3Toro
anemeHTa (Nepenavm aHaHwii). MNpeanoraraercs, uto kamAwd ypoBEHbL pepesa
uenen oToOpaxaeT BECh NNAH NEPeaaYd SHAHWA. MNoatomy AOAKHO BLINOAHATLCH
YCNOBHE HOPMWPOBKK:

My
2 af =1, al=20; y=1,2 ..., My, 3 =1,2 ... M.

[

Prc, 8.5. IlepeBo BOIMOXKHBIX
TWIAROAMX pPeUICHUE

Takan HODMMPOBKA NMBOAUT K TGMY, Y4TD CTENEHL BAXHOCTH BLIPAXAETCA B
AOASX EAWHALLI W anemMeHTLl {3HaHWA) REepeBa CTAHOBATCA cpagHWMbl, 3T No-
3BONAET YNOPAAOUMTE IAEMENTLI YUEGHOID MNaHA B LEAOM WAM PA3AENa OTAEM-
HOFO NPEAMETA MO CTENEHW VX BAXKHOCTHM , KOTOPYID MOXHO MHTEDNPETUPORATH
KaK AOMO BKAAAA INEMEHT] (3HAHMA) B QOCTHXEHME OCHOBHBIX LIENeH peann3auum
CHCTEMbI NEpPeAadM 3HaAHWA,

PacueT af BefeT «CaepXy BHM3», T.e. HAYMHAIOT MepBOro ypoeHs gepe.a.
Ans ocHoBHLIX uenel cucTemsl nokasaTenn af S|NROTCR NpoCTO Ux KOphrun-
SHTAMU OTHOCUTENLHOM BAAKHOCTY {BECOBLIMM KO3PbGUUNBHTAMH, UM Becamw)
8 ROCTUXEHWN OBLLERA uenH — nepegayn HAHWA. [N ONPaaeneHua BECORKIX KN~
IPPUUMEHTOB MOrYT SbiTh MCNIOAL3OBAHBI PasnKYHbIE IKCNSPTHLIE METaAb!, Ha-
NPUMED MaTO4 napHbix CPABHENWH.

Crenexs BaXHOCTH aHaHWiA ypoeHed gepesa Lened PACCUMTLIBAIOT CABAYIOWMM
ofipaloM. Buausane onpepensoT BECOBale xoahduuneHTH By p-ro ypoeHa, kax
COCTABARUIME PEAARIALNN MEPAPXMYECKM CBAZAHHLIX C HAMM 3HAHMI npeasiay-
wero {y ~ 1)-ro yposus. 3atem peca By 3HaHMIA YMHOMAIOT HA NOKAIATENE BAN-

Hoctu 2§ ~ ! COOTBETCTBYIOUMX IHAHMIA BERXHErD YDOBHA W NONYYEHHLIE SHAMEHWN
CYMMHMPYIOT. Hanpumep, GTeneHt BaXHOCTW NYTEN QOGTUMEHWR OCHOBRBIX wenen
NONy4alNT NYTEM YMHOMEHWA BEGA TOTO WM MHOTD NYTHM HA CTENBHE BaXHOCTH
COOTBETCTBYIOLLER OGHOBHOW uEenu,

B o6uiem chyuae noKasaren BAXHOCTM PAGCHUTHIBAIOT B COOTBETCTEHM GO cne-
LYIOWWMH  Sopmynamm;
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My
al=7y Beal "N y=12 ..M 3=12 .., My 2&3’:1,
E 3

roe ad — CTENEHb BAXHOCTV 3-TD 3HAYCHWA y-TO YPOBHA Aepema ugned; S —
BECOBOW KOAIPPULUMEHT 3-r0 3HAKNRA ¥-r0 YPOBHA KaK NO3IHAHWA B DEAM3ALMA X-TD
aHauwa (y — 1)-ro ypoews; af ~— 1 _ creneHb BaXHOCTW K-TO 3HAHWS (y — 1}-ro
ypoBHA.

NocTpoesve nepesa uenei U ONPeaeNeHne CTENEHW BaXHOCTH erg INeMEHTos
(3HaHWA) — TONLKO nepebii 3Tan NAaHKWpoBaHKA. Cnegyllwi ITan — pacnpepe-
NeHWEe OrpaHUHEHHLIX pecypcos (epemedun}.

BnemenTol (3HAHWA) HWKHEro YPOBHA AEPEBA LEenel LONXHE! ObiTh HACTONBKO
KOMKPETHBE, YTOGLI MOMHO GBEO OUEHWTE NOTPEGHOCTM B pecypcax (epemenn).
Bonee TOrQ, axas OTPeOHOCTh BO BPEMEHU ANA NEpPefaqy KaXA0rD JHAHUA HNX-
MerQg yposHs Aepesa LeNed, MOXHO, YYUTLIBAs Erg OrPaHM4EHHD, CTABUThL lagady
o6 CNTUMANLHOM €ro MCNOMb30BaHWW, T.€. 3a4avy ONPEASACHWA ONTHMANbLHOro
no BaXHOCTV (C yueTOM APYrUX OFPAHWMEHWIA) CNWCKa 3HAHWHA, BKIIOMASMbIX B
MNaW MAM Palgence OTAENLHOTo npeamera.

PaccMOTRWM OAWH 13 BO3MOXHBIX NOAX0A08 K npofnieMe ONTUMANLHOTO paoc-
NPEAENEHNA OrPaHUHEHHBIX PECYPCOR, B KOTOPOM MCNONb3YIOTCH IKCNEPHMEHTHLIE
OUEHKU CTENEHM BAXHOCTH 3NEMEHTOB (3HaHWIA) nepesa UENEN.

Ecnu af — cTeneHs BaxHOCTH, 2 7Y — noTpebHoCTM B pecypcax BpeMeHu 3-ro
aneMeHTa (nepefavyd 3HaHWUWA) y-ro ypoBHA & NMEPBOHAMAALHOM fhaHe,
=12 ..., M3 =1 2, ..., My v ecnh oboanaunm yepe3 7 — oOuinit 0OBEM
BpEMEHN, KOTOROE TPEGYeTCA ANA Nepenadu BCEX 3HAHWIA CAMOrO HIKHEro YPOoBHs
Aepesa Ueneit B NEpBOHANANLHOM NNaHe, a 4epea To — obuem BpemeHn, ewige-
NEHHOrQ ANA Nepenaus 3HaMuiA, Toraa

My
r=%n
3 =1

Ecm T < Tg, 70 npofinema pacnpegensHna BPEMEHN HE BO3HWKAET, B npoTuaHom
cnyyae HeOGXOQMMO OTKAJIATLCA OT PEATM3AUWM HEKOTOPLIX INEMEHTOB 3HAHWA.
MNpY 3TOM CMUCOK ANEMEHTOR, BKNIOMAEMBIX B OKOHYATENbHELIA MAaH, aomxeH GoiTe
ONTHMANbHLIM B CMBICAE CYMMAPHOA CTENEHW X B2XHOCTW, 3 TAKXEe 3aTpat Bpe-
MEHM HA WX NEPeRady, NPWyYeM 3aTpParThl BPEMEHW He AOFKHLE NpesbitiaTe To.

Pewenve 3agaqv ONTUMANLHOMD PacnpeJenaHis orpaHM4eHHsIX pecypeos (Bpe-
MEHM) HAUWHAIOT C Mepeoro YPOBHA AEPEBa UENEW, CONEPXKANero HEMABMCUMbIE
M HENPOTMBOPEIWSLIE OCHOBHBIE LUENM NEPERAY IHAHWIA, KOTOpLIE AWDKHEI GbiTh
ofnzaTtensHo BKAKOYEHE B8 Nnad. OAHAKO CTENeHb OOCTUMEHWA OCHOBHBIX Lienei
moXer BbiTh PA3AMYHOM, T.€. NPW OTPAHUMEHHBIX PECYRGCax (BPEMEHW) B ONTH-
MANBHBIA NNaM ByAyT BKIHOYEHBI /MUIL CAMbIE BAXHLIE (G Y4ETOM BLINONHEMWA
orpar.4eHui} INeMeHTbl BTOROFO YPOBHA. HCKNIOMEHWE HEKOTOPHIX IBMEHTOR
BTOPATC YPOBHA NPUBOAUT K MCKNICHEHMIO U3 MAAHA COOTBETCTRYIOWMX 3NEMEHTOB
TPETLEN0 YPOBHA U T.A4.

Npeanonoxwm, 41o ana (y — 1))-ro ypoeHa gepesa uened onpenened Boibop
My — 1| anemenToB (3HAHWA), KOTOPLIE AONXKHLI GbITh BKMIOYEHb B nnad. MycTs

HY — MHOXECTBO 3NEMEHTOE (3HAHWA) y-TO YPOBHA, HEOOXOAWMBIX QMR AOCTH-
weHuna A-i uenn (¥ — 1))-ro ypoens. Torga obuwian NpoaC/XMTENEHOCTE NEpenaun

BCEX DREMEHTOB @ (3HaHniz) y-ro ypoeua TY NpeAyCMOTPEHHBIM NEPBOHAYENLHEIM
NNAHOM, COCTABASET:
My My —1

Y H-3 I

a =1 n=1 3¢nd
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Banuce 2 € H{ aanayaeT, 4TO CyMMWpOBAHWE BEJETCR NC Bcem BNEMEHTaM
{3HaHwam) mHOXecTea M.

Ecnam T¥> Tp, TO 13 NEPBOHANAILHOMO NNAHA HEOGXOAMMO UCKIIONMTE ANEMEHTI
{aHaums} y-ro yposns. lMpuuem npeanosTexne Heo6xoAWMO OTAAEATE SNEMEHTAM
{aHAHWAM) G MEHBLILGIA CTENEHLID BAXHOGTH,

B 3TOM chy4ae 3afady ONTUMAaNoHOro PacnpefensHni OrpaHUMEHHBIX Pecypcos
(spemenn) Ha y-M YPOBHE ASpEBa Liefieft MOXHO GGopMYNMPoRaT B BUAE 32034
AWCKPETHOTO APOrpaMmMUpoBaHna:

My —1
2 2 ad x§ » max;
n=1 a(-HJ
npU OrPaHAYEHWAX
My — 1
Y I HsTy Szt oa=n2 ., M-y
A=t o nf seH;

roe xf =0, ecm a & 7, xd =1, ecnm 3 € ().

Agech Ff — awBop 3neMeHToB (3waHnid) M3 mHoxecTea HY, sxoaswmx B
ONTUMANbHBIR MaK. PeweHwa AaHHON 3aaun — 370 CMACOK INemenTos {3xa-
HUi) y-TO YPDBHA, DOGBEAWHAIOWMA (cogepxawnin] Bce BRIGOPSI I+ rae
A= 1, 2. avuy My—1.

JNA NoMcKa ONTUMANBHOrO MAAHA MOXHD MCHOML30BATL PA3NMYHEIe METOAD AW
GKPETHOrO NPorpaMMMpCBEaHUS.

Beeqem B PACCMOTPEHNE BO3MOXHEIE Cnocofbl AOCTHXKEHWR A-d uenw
(y - 1)-ro ypoBHa. DTvmn cnocobaMu BLISENFIOTCA BAIMONHLIE Habopel 3nemex-

ToB {HENYCTLIE NOAMHOXECTBA /o] mHoxecTaa HY. Ecnh vncne anemedTos (3Ha-
wni), exogAawmx B HY o603HaUUTL 4epea p = 711, 7O yMCno HenycTbix NOAMKD-
weGTE s Gyner pasHo

p
w="3 c
4 =1

rae C,? — YMUCNO COMETAHMIA M3 § FNMEMEHTOR RO 4, T.€, “T0 MHAEKCh T ¥ & CO-
OTEETCTBYIOT PAHraM, NONYYEHHLIM MPW YROPAAOHEHMN MO yOuiBarwo AHAMESHWIA

a2l 7' u Ode. Lieouka DepwH Jepesa pelueHwd (Mo oAHOR w3 Kaxaoro ero
YPOBHA) COOTBETCTAYET HEKATOROMY BO3MOXHOMY TRAHY NEPEAaYW IHaHWE y-ro
YPOBHRA jAepesa uenen.

Jlanee MOKHO NEpPerTH ¥ NPOUSAYPE CONPALUOHHOrC epebopa BO3IMOXHbIX
nnanoBex pewernd. Tk 970M CPEAV BOIMOXHLIX NNAHOE B NEBYI0 gYepeas
PacCMaTPUBAKOT TE, KOTOPhIM COOTBETCTBYET Kar MoxHO Gonbluge JHaveHne ue-
neeon GyHKUWA

My —1
E af x1.
A= gy
Lpyrimn crosamu, AepeBo PELEHMA PACCMATPUBAIOT B HANDABNEHY CHW3Y BRSpK
¥ cnpasa Haneso. TOCRE NOAYNEHWA BOIMOXHOMO PELUEHUA:

e {{;-.,1: ... f'u,?-l}

NPOBEPAIOT OFPaHUMEHUS!
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DonycTvmbii MAaH /7 ¢ MEKCHMAALHBIM 3HAYSHWEM UEREBOW QyHKLIMW RENAETCRA
ontamaneHsiM. Mpumenanne METOAa COKPAWEHHOTO nepebopa BOIMOXHLIX Mna-
HOBLIX PEISHWH TIO3BONRET NOAYHYNTh DNTUMANBHLIA fNaH Nepesayl: 3HaKWit.

B 3axnioqMeHwi 0TMETM, 4To BO BHHHMMe 3T0T npuem MCNORL3YIOT NpK on-
peaeneHMy ONTUMANLHLIX MAPAMETPOB MENVOPATHEBHLIX CUCTEM.

8.2. METOAONOMUA UCCRENOBAHUA N NMPOEKTHPOBAHWE CHCTEM

OfnerydTb NPOLECC NPOEKTMPOBAHWA — WI0ABMTL NPOSKTUROAIMKE OT TPYAC-
emMKWX W NOBTOPRIOWMXCA AEACTBMA. DTOr0 MOXHO ACCTWYL, DNMCAR NPOLESE Pe-
LeHWs NPOBKTHOM 330341 BO BCEX €r0 TOHKDCTAX, BLIAENWATL M3 HEMD «PyTUHHLIS
BNEMEHThIn, Pa3PaBOTaTh ANA HWAX NPOrPaMMbl, B KOTOPbLIX WCMOAL3DBAHLI A0~
PMTMMNECKME MBTOfbl PELLEHR NPOeKTHbLIX 3aAav.

OcHOBOA ANA COIAAHMA NPOBKTUPYIOWMX CUCTEM «4efoBex — MALLWH3» C Yer-
KMM pasaeneHuem GyHKUMA MEXAY PAINMYHBEIMA NEMEHTAMW NP0eKTARYIOLWIeH
CUCTEMbI B NPOUECCE PRWEHWMA 33244 NOCNYKWRO BhIABNEHHWE CTPYKTYpPbl npo-
uecca NPOEKTUPOBIHWA, NOIBONRICLLEE WASHTWOMUWUPOBATE M TEOPYECKME ne-
MEeHTbI Npouecca.

O6neryeHue 1 ASTANM3aUNA NPOUECta PElLIEHUA NPOSKTHOM 33834k (KaK HacTHbIR
enyyan Mpouecea 06paboTkv MHGOPMALMK) NOBTHANKM HA CTPYKTYPY NPOUBCCa Npo-
EKTUPOBAHKA NPOEKTUPYIoLLWE CUCTeMbl (Baxe Te, KOTOPLIE Elle HE NOJBEPTNHChL
ABTOMaTU3ALMK) HAYANW NPUCNOCAGNMEaTL CBOIO CTRYKTYRY (CTATHECKYIO M AWHA-
MUNECKYIO) K CTPYKTYDPAM ABTOMATUINPORAHHLIX cUcTeM. CheacBaTeNtHO, KOHUEM
wirn 06PABGOTR N MHGBOPMAUNN BLIABWUAW, YTO NDOBXTHPOBAHNE JOMKHO DECCMAaTDH
sare xax npoyecc. Mon TepMUHOM METOJ0NCMHA NPOEXTHPOBRNAR NOHAMAIDT Ha-
YUHYIO UCUMNAMHY, 3aHWMAIOLLLYIOCH METOAAMKM, NPOUEAYPAMH W TEXHOIIMAMA
“«HPOEKTHO-TBOPYECKON geRTensHocTwe (Facnapokwin, 1978}

B mMetoaonorn NPOeKTUPOBAHUA U METOLONOTWM HAyKw wumeoTca obume xa-
PAKTEPUCTHKH, 4TO GCBA3ZAHO C HEKOTOROH OGLHOCTLIC NPOSKTUPOBAHMA M HAYHHDA
[EATENLHOCTH, BOZHUKAIOWEH M3 NOTPeGHOCTH nudapmalmu. Paccmarpusas npo-
EKTHPOBAHVE KaK NPEAMET NCCASLOBAHWA, PAIANNAIOT: a) COBOKYNHOCTL ABHCTAMA
NPAEKTHPOBLUMKOB; 6) pasynLTaTe: 3TMX AERCTBMI (NpoexTw). MpoexTupoRaHue,
NOHVMMAEMOE KaK <HEATENBHOCTL», T.8. KaK COBCKYNHOCTL OHCTBMA NPOeKTW-
POBWMKOB, NPEACTABNRET COGOW NPOUSce, PAJBHMBAICWAWGA BO BpemeHHd. Meto-
AONOIMA NPOEKTHPOBAHKR BLIAENRET W AHAAWIVPYET XapaKkTep [eACTBAR, coBep-
WAEMBIX B NPOEKTHOW paboTe: COCTABNEHWE NPOEKTA, AHANM3 @ro BbINONHAGMO-
6T, GOPMUPOBAHME KPUTEPWMER ONMTTHMW3AUWK, pewenne npotnem, onwcadwe v
0OLACHEHNE BIAWMOASACTEAA NPOEKTUPYEMOM CUCTEMbI M 88 DKPYXEHWA 1 7.4,
AHANM3 BLIAENeHHBIX OOHOTHNHBIX NPOBKTHLIX ASACTEWHA NOKA3LIBAET, YTO HEXO-
TOPLIE U3 HUX NPUCYTCTEYIOT BD BCAKOM NPOSKTHMPOBAHMMW W MIPAKDT B HUX DAHY
W TY X€ pont, ApYrue — BCTPEsaKTCH 8 NPOEKTUPOBAHMMA TONLKOD OLHWX 06wexTos,
a BO BCEX OCTANbHLIX OTCYTCTBYIOT WAM WIpaidT OOHY POAb B NPOSKTRPOBAHHM
oOHWX OGLEKTOR ¥ COBCEM ADYTYIO — B Apyrax. B caA3M € 3TUM METOAO0NONMD
NPOBKTWROBAHMA OENAT HA OG0 W YaCTHLHIE METOAONOrAM, KOTOPLIE, B CBOWD
ouapenb, 0ACNAGAOTCA HA PR CNEUMANBHLIX METOLONOIMA NPOEKTUPOBAHUA, HA3-
NMNAKILUXCA NPMEMAMM ¥ TUMNaMu NPOeKTHPYEMbIX oObeKTos.

Ob6uwaa meTogonorua aeipabaTteisaer obiljue MeToAONOrUYecKHe ONpeacieHHn
THNOB MPOEKTHLIX AEWCTBMN, KOTOPEIE BCTREBYAIDTCA B AMHOM NPOEKTUPOBaHWA.
K Takm AeACTBUAM OTHOCAT. $OPMVPOBaHME 3a0a4K, COCTaBNeHMe NPOEKTa, on-
TMMM3aUMIO M Ap. CneumanbHnie METOAONONMW NPOSKTHPOBAHKMA BuipaGatbiBaloT
METOAONOTMMBCKUE NOHRTUA, KOTOPhIE BCTPENAKOTCA 8 NPOEKTUROBAHWW He BCeX,
a TONLKO OTAEABHBIX OOLEKTOs (HANPUMED, NOHATMA KOHCTPYMPOBAHMA, TEXHO-
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meaeroare | [ T sagawi— THIR JANANH
et raoHEnAn | | opramhGAUMORIAR

et 2L

Puc. 8.6. Cxema meragonors

NOTWHHOCTH 1 AR, ). C NOMOLLLI0 O6LINX 1 CNeUMANBHLE METOQONONMNECKHN N0~
HATHIA METOACAOIMA NPOBKTMROBAHMS ONMECHIBAST BECH NPOUSCT NPOEKTUPOBAHMA
PasHOOONA3HLIX CHCTEM.

CywiectayeT meToaonorua, GogepxaHuem KOTOPOW CRYXAT WCCASR0BAHMS Ca-
MOrO APOEKTWNOBAHMA. Henbasi roBOpMTs O NERTENBHOCTM NPOEKTHPOBLUMKOR Gea
YNOMMHAHUA 0 NDOSKTUPYEMbIX MMM CUCTEMaX, M HAOGOPOT, MOXHO FOBOPHTL ©
NPOSKTNPYEMBIX CHCTEMAX HE3ABWCUMO OT OEACTBMA 4ENOBEKA B NPOLECSE WX
CO34aHusa,

8 HacTosUee BPEMA AEGNANNT NEPBLIE MOMBITKM MOCTPOBHUA TEOPMU HUCKYCCT-
BEHHbIX Cucrem. Hanbonee padsenTui HEKOTOPLIE PA3AGNLI CNELIMAALHBIX METONG-
NOTMiA B TakWX OTPACNAX, KOTOPLIE MOXHD ONWCATb HA SI3bIKE MATEMATHKM npH
HECUCTBMHOM NOAXoAe.

O6WHOCTL MHOTUX NPOEKTHBIX 3apay NPHBOAMT KO BCE Goniee LUMPOKGMY WG~
NONL308aHMI0 O6LLIRH METOLONOTMM NEOEKTHPGEAKWA. JTO OKA3LIBEAET ANMAHME Ha
YACTHEIE METONONOMMIY, PA3PabaTHBAOWNE METOL!, HEKOTOPBIE M3 KOTOPBIX OKA-
3LIBAKITGA CYLWBCTREHHLIMK AN51 OBLLER MeTOA0NOrMM.

Mo cxeme (puc. B.6) noxazaHo MECTO METGRONCTMK NPOSKTUPOBAHNA B CHC-
TEME MEBTONONOMMYECKMX 3HAHWA W BLIAENEHA 0COG0 METOBONOrHA WHXEHEPHOrD
npoexTuposanua (lFacnapokwia, 1978),
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8.3. METOOONOMMA NPOEKTUPOBAHMA H ICDEKTMBHOCTL CHCTEM

MpoexTHpoBaHWE MOXHO CHATATH KaK Gbl AHANOrMYMHBIM NPOMIBDACTBEHHOMY
NPOUECCY, TaK KaK B pesynbTaTe NOAYYaeM HEKOTOPYIO MCKYCCTBEHHYID CUCTEMY
— NPOEKT, YAOBNETBOPAIOLLMIA CNPEABNEHHEIM YCNOEWAM W TpeGOoBaHWAM.

Hayxa 8 nenom v TEXHUHECKWME HAYKK B YACTHOCTA MORENNDYIOT PEANbHYIO ABii-
CTBHTBENEHOCTE B ABE CTaauu (Bakc, 1968). KOHEYHbIA pe3ynbTaT nepBoM craguu
— TEOPeTHYECKHE BbIBOAL NPOBEACHHLIX MCCABACBAHMA, BTOPORA — KOHUSNUWA
UCKYCCTBEHHLIX CUCTeM, paspabaThiBaeMbiXx Ha 2Tane NPOEKTMpoBaHwA. Mpu ne-
PEX0OE DT TEOPETUYECKUX MOASNeN K NPAKTHYECKUM 000GWEHHLIE YTBEPXAEHHA
AETANMINDYOT.

SpexTHBHOCTE NOHVMAIT KaK COBOKYNHOCTL NPAKTHYECKWX AOCTOMHCTR, CuM-
TaR, YTO DEATENLHOCTH TEM 3dpeKTHEHES, YaM BONbLUE OHA BKAKNAET GOCTOMHCTA
xopowe# paboTel, npwuem 8 Hanbonewel crenenn (KotapGuHckmid, 1965; Mac-
napcxri, 1978). «Moneaoii peaynsbTar SeRcTaN — NONOXWTEALHO OLIGHUBAEMOe
COCTOANKME 0bGbEKTa, AOCTVIHYTOE B PEIYNLTATE ITOMD ASACTEWA; OCHOBHOW pe-
3YALTAT — COCTOAHWE CHGTEMbI, AOCTUIHYTOE 3a CHeT ABRCTBMA M BENAIOLISECH
PE3YNbTATOM PEANMIALMA LIENM WK B HAGTH; 3aTRAThl H2 PEAM3ALMIO gelicTeua
— 0BBEM pecypcor, MIpacXOAOBAHHLIX HA PEANWIALMIO ACHCTEUS ONA BOCTHXEHWA
NOJE3HOrC Pe3ynuTaTas (3eneHescknin, 1966).

B npuBegeHHDA CTPYKTYPE NOHATUWA UeNb, peaynbTaT W daTpartsel 0BbeAguHeHb
Gonee obwkm noHATHEM — adhekT aeiicTend. Uens — aro npeasragumMe Mak-
CUMAMLHD BOIMOXHBIA 3ddexT, pedpnerar — NONOXWTEALHD OUEHWBAEMbBA A0~
CTUrHyTRIA 3hGeKT; 3TPaTH — OTPHLIATENEHG OLeHvBaemein addext, Tak Kak
3aTpaTbl NPEACTABAAINT coboit abpem pecypeos, U3PacXOAOBAKHBIX HA AEMCTEME,
TO NPMPGCT MPpPeKTa UCKYCCTBEHHOR (MHXEHEPHON) GUGTEMbI PaBEH PaHOCTH

i memay 00LEMOM PECcYpCoB, 3aTPAMMBASMLIX HA BLINONHEHWE QEACTBWA A0 BBE-
AEHWA CUCTEMbI, W 0BBEMOM pECYPCOR, 3aTPEYMBAEMBIX HA 3TO Xe AeicTaMe
NocNe ee BBEAeHus (NPW NPOYMX PABHLIX YCNOBUAX). ONpeaeneHHbId Takum ob-
Pa30M NPUPOCT WHCTPYMEHTANMIALNOHHOTG WA NOAYSEHHOMD C NOMOLULIO MENN-
OpaTHBHLIX cHCTeM (MC) addexta HazwBaT NOTPEGUTENBECKUM IdPEKTOM Tex-
Hwseckoro obvekrta /1, {Baciotumcxuwin, 1962).

Narpeburenscknit 3¢GhEXT OTPAXKAET IKOHOMWIO PECYPCOB NPU BLINOAHEHUM
AEACTBMA 34 CHET €ro WHCTPYMEHTAAM3AUWK Nk 3a cver MC. Marotoenenme uc-
KYCCTAEHHOW CUCTEMB (NPOVIBOACTEBEHHOE TEXHONOM MHECKOR feitcTaune) TpebyioT
ONPERBeNSHHEIX 3ATPAT {COOTBETCTBEHHO /Ty ) 3r.a). Paiaenus norpeburensckuii
sdupekt 1, Ha CyMMy CpepcTe firpy + 3rp 3aTPAYEHHBIX HA UCKYCCTBEHHYIQ CW-
CTeMY, RONy4aem:

My e

o+ Sp =

Benmuuna /7,° npeacraenaet coboit WHCTPYMEHTANNAAUMOHHYIO MAW NOAYSEH-
HY1I0 ¢ nomoweo MC axoHommsHocTe (adupexTueHocTs). Motpebutensckas ad-
SEKTHERHOCTL OTPAXAET OOLEM CIKOHOMASHHLIX HA ABHCTEMM (GRarofapn ero uH-
CTPYMENTAIM3AUMK) PECYPCOB, OTHECEHHBIX K efMHWLE 3ATPAT Ha KW3rOTORNEHWE
M IKCTUWYATALMIO TeXHUHECKOro 0DnexTa (MCKYCCTREHHDA CHCTEMI). AHARK3MpYS
TEXHHMECKHE pelwerns, 00bIMHO CTPEMRTCA OTLICKATH TaKoe 3HAYeHWe (hyHKUWM,
ANA KOTOPOTO /73" Makcumanens. 310 KPUTEPWIA ONTUMANEHOGTH MHXEHEPHBIX pe-
LUEHWA, OCHOBLIBAIOWWACA HA METOAE aHANWAa NOTpebuTensCkmx 3dwpexTon. Ta-
krm 06pasom, 3anasd NPOEKTUPOBAHNA — BLIGOR ONTUMANLHEIX TEXHONOTMHECKMX
AGGCTAMIA, B YaCTHOCTH GOPMYNMPOBKA KPWTEPHEE BbiGOpa HA OCHOBE aHanwaa
PELUSHWA W NMONE3HOCTH UCKYCCTBEHHBIX CUCTEM C NPMARSHEHWEM CHCTEMBI NPHM-
HATBIK B TEXHWKE NOHATHA.

Cxema, RO KOTOPOW OCYIWECTBAAIT TEXHONOrMMECKWA BLIGOP, OBbMHO ocHO-
BLIBABTCA HA NPMBEAEHWM B COOTBETCTBME TPYAA, MaTepuanoB, AHERrUM W Bpe-
MEHW C XENAHWEM YAORNETEOPHTL NOTREBHOCTH G NOMOLWLIO MENVOPATUBHBIX GH-
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CTEM, @ TAKNKE HA YACBRETBOPEHMN 3TUX NOTPEbHOCTEN NOCPeacTeoOM Tpyaa, ma-
TEPWANOB, JHEPTHA ¥ BPEMEHN.

Tpya, matepuan, 3HEprvA v BPpeMA NpPencTaBnawT coboi pecypeul, KoTopuie
33TRAYMBRIOTCA HA BLINCAHEHME ASKRCTBMA. 346Gk DOHAPYAXVMBAKOTCR OBE TEHAEH-
UV C OOHOW CTOPOHL), K MaKCWMM3auWH PE3YNbTaTa, NTO NPWBOAMT K YBSAW-
4BHMIO 08bea notpednnemsix pecypcos, a ¢ ANYrol — K MaKCHMWAM3AUWA KO-
HOMUM B UCMONL3ORBAHWUM PECYPCOB, 4TO, B CBOKY OYEPEAb, NPUBROOWT K OrpaHv-
HEHMIO PEIYALTATA. YACRNETEOPMTE 0Da 3TV CTPEMAEHMMA B OOHOM OSACTBUM, pa-
JYMEETCA, HEBOIMOXHO, HO €CTh BOIMOXHOGTL PEANM3OBATE WX B Nape REACTBWA,
T.€. B NEPBOM — CTPEMWTLCA K MHUHWMWIAUWWM noTpeGneHwa pecypcos, a B No-
CReAYOilEM —~ MAKCHUMU3IWPOBATE PE3YNLTAT (NPW M3BECTHOM NOTPEGneHwn pe-
CYPCOB 8 NPeJBAPUTENLHOM AedcTErM). 3TO NOAXOA B PAMKAX METOAWKW AHANW3A
noTpeGurensciknx HphEKTOR ONPENEBNAETCA KaK OfITHMAALHOE PRIBITHE.

B c8A3M C TEM, 4TO DTLENLHLIE COCTABARIOWME NOTpebwTenbckmx athexTos
W 3aTPaT MMEIOT, Kak NPaBune, PANMHHBIA GHIVHECKHA CMBICH WNM DA3NHYHbIE
Pa3MEPHOCTH (MHOrQa BOZHMKAT M TAKME COCTABMMOWME, KOTOpLie BOObLE
TPYAHO W3MEPWTL), WX HEBOIMOXHO NPOCYMMWPOBAaTb, B Takmx caywasix npen-
NaraeTcA NONL30BATLCA MATPHLIGMM NOTpebuTensckux >4ubeKToOB W 3aTpaT, CTON-
6ubl KOTOpbIX COOTBETCTBYIOT OTAENbHLIM BUAAM PECYPCOB, a CTPOKA — OTAEML-
HbiM YACTAM WUCKYCCTBEHHOW CHCTEMbI MNM Xe ONPefeneHibiM YCNOBHSM 3KCIUTY-
ataumu. MaTpuua NpOM3BOACTBEHHbIX 3aTPAT MONET CNYXWTE OCHOBOA ANA aHa-
N33 TEHBEHUMIA TEXHMMECKOrO NPOTpEcca B AAHKHOW OTPACAW TeXHMKK (Tabn, 8.4).

Ecnm npeacrasute AMK B aupe wectn noacwerem: 1} cucrems npom3son-
crea npogyxus (CII1) Ha HEMERROpNPOBAHHLIX M MESHODHPOBAHHLIX 3EMARX;
2) cncrems: Tpancnopruponku (CT); 3) cucremer xpanenns (CX); 4) cherems:
nepapaborkn (Cl1); 5) cucremer gocraaxu (CH): B) cucrems: peanmiauii
({CP), - TO O4EBMOHO, YTO BOCEMb KOMNOMEHTOR (kaTeropwii). venosex, Mare-
pwnan, HMXeHepHasa CHCTEMA,
cpeqa, HWHDOPMBUNR, MOASBH,

Bpemsa, ynpasneHHe — ABRAKT-
i ‘ﬁ ﬁ ﬁ ﬁ nn CAl COCTABNAKALMMI KAXAOW Noa-

cucrembl ANK (puc. 8.7).

AlIK

YEAOBEK [ Ue, (Yo, [ Yoy [ e, e e BnocneacTenn GyAem ux Ha-
3LIBATL CTPYKTYPHBIMY O0bEKTA-
MATEPHAT L Ma, ¢ MapbMay [Mag F Ma, [ Mag s ANK. MoxXHO npocneawTs,
KaKMMY CBOWCTEAMM, MPU3IHAKA-
3}}{1‘,”;},‘3’“‘" L uc, i AC,} He, b KO MG | HG, - MA 1 NOKAIATENAMM XAPaKTepv-
IYETCA KLOKALIM KOMMNDHEHT, BXO-
CPEQA bep pumfew LR |op fCR L APWMA B TY WA MHYIO ROACHCTE-
MY, ¥ KaknX 3aTPaT pecypcor 3Ti
HHOOPMAIKSA S, | Wiy £ Huy | Dy | Hig b Hg o KOMAOHEHTH TPpebyoT, T.e. Bbi-
SBATL COCTaB DTpacnen, obecne-
MOJE b Mo, [ Mo,[ Me, [ Mo,[ Mo, | Ma, .. yusalownx AMNK. 210 paet 803~
MOXHOCTb BECTH pa3apaboTky
BPEMA - Bp, | Bo,[ Bp | Bp [ Bp - Bp .. noacuctem AMK u scero ANK sa

SAVMHON METOAONOMMYECKOA OCHO-
of Yug MRy pe € PUMEHEHWEM COBPRMBHHLIX
NOAXOACE K BLIBOPY OCHOBHBIX

BAPWAHTOB ErQ CTPYKTYPHbIX 0bb-
PECYPCH exTos. Hanpnmep, MOXHO wc-
nonb30BATL METOAB MOpdOnorK-

b6 oo 4ecKkero avanuia. fina aroro
COCTABAAIDT MOPGDONOrMYacKyio
1.8 OTPACAb 2% OTVACHL M UTPAT, TAG/IMUY BOIMOXHSIX BADUAHTOR

Puc. 8.7 Crpyxr_vpa AITK ?gs‘y:xw_p"lhm obuexTos ANK

VIIPABIEHHE : ¥n, b ¥a,F Yot ¥n | ¥n
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2-51 KATETOPHSl  4-51 KATETOPHS
1-A1 KATETOPUA 3-A KATETOPUS

- . .
IIIII [T} i1

Cp- DBICUIAN - BICUIEE  cpERE. —

DEPA3D- TEXHHYECEOE TEXHMUECKOE
BAHHE

Cp-¥ingn R N )
CIMHe, + ] \.}L "

CHLIIMa s R —_
CIIMC ¢ N .
o1 S— M S .
CTMMo e e
CﬂﬂBpl»——-i: N -
ClllYn» . - L n N —_

Puc. 8.8. Mopdo- crmy! cnny} cuuy? ooy

etk é .

rafmuua ATIK
1-9 OTPACTL, 2-11 OTPACTH M- OTPACTD

B Tabnuue 1N, 172, ..., 1 — nepesexs NOTPEGUTENECKIX NPOAYKTOB (HO-
MUHANGHLIE MOKA3ATEAM); MO MOPUIOHTANWM OTKNAALIBAIOT BAPMaHTLI NOKA3aTensn
(Hanpumep, /T — NOTPEGUTENLCKMIA NPOAYKT MEPBOA KaTEropwn, BTOPOA KaTe-
ropuu M T.4. ).

Cp—Ye — uenosex B cucTeme peanvaaumm M, No ropusoHTank OTKNAALIBAIOT
AAPAKTEPUCTUKM HENIQBEKA, HANPHUMED: BLICILAR KBANVMPMKAUMA, WHXEHEPHAA,
CPEAHETEXHWYECKAA W TEXHWIECKEas,

AHAROTAMHO CTPOSIT BCE OCTANBHLIE KOMMOHEHTL! {CTPYKTYPHEE ObLeKTsl) nog-
cucTea ANK 40 nocnepaxeit kOMNOHEHTHI CIITYy; N0 rOPM3oHTanN ANA KaXAoH
W3 HUX OTKNAALIBAIOT (HABHAYAWT) BApMaHTLI KaXA0ro HOMMHARKHOrD NOKAa3ATEnd
(cTpykTypHOro ofsexral.

BuiGrpas no 0gHOMY M3 BOBMOXHLIX BAPHAHTOR Ha KAXLOM yposHe d Npoxoga
No BCEM YPOBHAM NoKasaTenei vaGauubl (Ceepxy BHMI), NOAY4AOT BOIMOXHbIA
papuanT ANK. Bns 370ro BapuaHTa MOXHO NORCHNTaTE TpeGyemble pecyposl, T.€.
BLIATH HA NepeseHb cMexHbi {obecnewmsaowwmx AMK) otpacneit. Ywcno so3-
MOXKHBIX BApHaHTOR ATIK pasHo OGLLEMY NPOM3BEASHMIO YACAA JHAYBHWA Kave-
CTREHHBIX (HOMMMANBMBIX) NOka3aTeneli Bcex ypoBHed. [anee, npu HMEIOWEMCA
OFPAHMNEHAN PECYRCOR PBILAIT MHOTOKPUTEPHANBHYIC 3aaavy ¢ NOCASAYIOLINM
BbIAENSHWEM W AHANMIOM MHOMECTEA BAPDUAHTOB, ONTHMANBHLIX MO MHOXECTBY
Napeto, U nocrposHmem obobwensoroe (MMTerpansHoro) noxasarTens.

VanoxeHHsIid MeTOoO AAET BOIMONXHOCTh HA EAMHOH NPMHUWNWANLHOW OCHOBE
NOAOHTH HE TONLKO K BLIBOPY OCHOBHLIX BAPMANTOS CTRYKTYpHBIX cbbexToa ANNK,
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]

r
[ mecaenosanue [neoexrurosanne|  [crromtemcmod | axcoavaramns |
r YEAOBERA OEYYEHHE [ ALARTALHA PABOTA
b MATEPHAMA BMEOP - HCMOALIOBAHRE HENOABIOBAHHE
- HHXKEHEPHON - IPOEKTHPOBAHHE l- CTPOMTEARCTBO =~ IKCNAYATAUHA
CHCTEMN - ¥YUET - HIMEHEHHE IKCHAYATAOHA
- CPEDR - BHEOP - BRI YEHHME IKCUAYATALA
[ HHOOPMALLN Y |- IPHBAZIKA - AJANITAHHA IKCOAYATALIMA
MO AEAER |- yHET - yuET YUET
- APEMEHH I RPOEKTHRORAHHE - PEATHRAIHA IKCIAYATALEA
I YITPABJAEHHA
PECYPCH
n) (& ® (%)
A, p— L™ ”
Ne————— ~ iy
1-# OTPACTH 20 OTPACAD . M-fi OTPACIL

Puc. 89. Crpyerypa aranos paspaborkn ATIK

HO 1 K 3TanaM ero WCCMeAGBAHWS, NEPCEKTHPOBAHWA, CTPOMTENLCTEA K akenny-
atauwn (puc. 8.9).

Ha atane «mcocnenoBanme» Way4aloT CBOWCTEA KATeropuiA 1 oOWEeHAYYHLIX RO—
HATHIH, YTO NOIBANAET BLIABAHTEL M ONUCATE MK C LIEMBIO DANBHEALLETD BKAKMEHUS
8 Mopdonoruseckyd Tabnuuy (puc. B.10). NogobHbie Mopbonoreckue Tabnuye)
CTPORT AfA ITANoB “NPOSKTHPOBAHUE:, “CTPOMTENbCTEOR, «3KcnAyaTaumse ATK,
4TO NOIBANAET NPOCMATPHEATL BOIMOXHLIE BAPWAHTLI OPraHMSALMU “KOMINER-
GOB». M3noweHHLI Bhilid METOACRDIMYECKVA NOAX0] NO3BOASET copmynmposaTb
0GOGIIEHHLIA IKOHOMMYECKNIA KpUTepwA. s PeLIEHrE OAHOKPUTEPUANEMEIX 34-
Aa4 B6i60pa CTPYKTYPLI W onTumusalium napamerpos ANK ator KpuTepuin (ecnu
cnegosate Bopoeaesy, 1971, Nodmany, 1977 n Ap. ), B 0BLEeM BULE MONHO CBECTI
K GREAYIOULEMY BbIPAXEHWIO!

MOPDOAOIHMECKAA TARAHIA "HCCAEJOBAHHA" ATIK
YEHOHEK 3

MATEPHAR ——
HH#K. CHCTEMA—

CPERA }
HHOOPMAUHRHA |
MOJAEAR + + 4
BPEMS! N . ' —
YMPABAEHAE — + " T —
PECYPCH ’
Prc. 8.10. Mopdo-
nermueckan rafnn-
1-A OTPACHE 2R OTPACTL M-l OTPACHE, L8 “MCCACROBA-
e Huae ATIK
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A
2 [KA (Kst'.fm + KeMo + Kad + Kelam + KSRl 4+ Kn‘.ﬁmﬂ +

>

E 4
-

T

]
2 [Ka (Tollm + Toldm + Tollim + Tallin + Talfle + Tolhm) ] +

Kn (May o - 20 Maj am) 3y 'Sk (0" - o B0™"J0a2 +

I=1 T=0 T=0
A {

+ E E K, [-?‘gr}.! {1 wan — f11H rrn]33i +
T=0 1=0

A
+3 Tk (o:.'m - “‘ﬁ'“ o:.'.,.,] 157 + min.
=0 x=1

3aech Nepesie CYMMb! YHWTLIBAIOT KanuTanseie gnoxexnr (Ka) 8 uHxeHepHyo
cuctemy (UC), mopans (Mo), mudopmauwio (Mu), ynpaenewwe [¥n), vacTwano
a cpeay [Cp?) u wenoeexa (Ye) — noaroTaEKka CrIEUMANMCTOB, BTODRIE CYMMBbI
YMMTLIBAIOT TEKYMe 3aTpaThl, COOTRETCTREHHO B MC, Mo, WH, ¥n, Cpl n YHe —
NoBbILEHNE xBannpHKaLmi. WHAEKCH CYMMWPOBAHWA O603HAYaOT: M — HOoMep
MEPONPUATHR; £ — HOMED BAPWAHTA; 7 — NOCA2LOBATEALHOCTD OCYLECTESHUA
MEPONPMATIA; Tgl — BPEMA HAYANA OCYLIECTRNGHUS M-r0 MEPONPUATUA 8 B-M
BADMAMTE ANA 1-F NOCNEACBATENLHOCTH; ATgw — 3aTPaThl BPEMEHW HA OCYWE-
CTBNEHHE M-TO MEPONPUATMS B A-M BAPMaHTE ONA M-A NOCNEAOBATENBHOCTH
{8 = Tou; A = Tiu + ATdu) — x02hEMUMEHT AMCKONTUPOBAHMN 3aTPAT # pe-
3yneTaToR; Keusm — KanWTanbHbIE BROXEHWA HA OCYLBCTANEHWE M-1C MEPONPH-
ATHA 8 &-M BAPMAHTE B T-M rogy ONR /- NOCASA0BATEAGHOCTH; Tawam — TEKyLWME
3aTPaTEl MOCNE OCYWECTBNEHHA M-TO MEDONPHMATHA B 8-M BAPDWAHTE B I-M FOAY
AR f-A NOCNEAOBATENLHOCTV, T — PacyeTHbi CPOK, NAHHBIA CPOKY CO3RaHWA
“KOMNAEKCE> NG ABA CPOKA OKYNaeMocTH; /T arn — obbem NOTpebHTenbeKoro
npoaykTta i-ta ewga (f = 1, ..., /) B B-m BapwanTe B T-M rofy ans n-i nocne-
AOBATENLHOCTH; J3; — 3aMbIKAIOWWE IATPATEI HA NPOAYKUMIO i-r0 BMAA; M3 em
— 0bbeM OTRNBKAEMBIX MATEPHANBHLIX PECYPCOE j-roBMaa (f = 1, ..., J) B 8-Mm
BAPWANTE T-M ropy Afs - nocneaoearansHocTH, 3lp — 3KOHOMUMECKARA OLeHKA
pecypca / — ro ewaa; Bp®'" — spems, nononsayemoe B 8-M sapuaHTe &8 7-M rogy
AN -A NOCAEROBATENEHACTH, B5F — IKOHOMMMECKAR OUEHKA BPEMERH; Onbi,

— 06bemM TeXHONCrMNECKOTO BbIGpoCa X-ro BMAa (x = 1, ..., X) & a-m BapmaHTe

B T-M rogy Ana n-i NocheAcBatTensHoCTH; ™ — nmara 3a eprHnuy ofvema

TEXHOMON MMEeCKOro BLGpoca K-ro Braa
5=1Tdu+ATgui B=Ta(u+1 + ATa (m + 1)

.

ECAM KANWUTANORNGIKEHNA M TEKYLLUME 3ATPATHI B KOMMNOHEHTH «KOMNNEKSa OCY-
WECTENAKITCA PAIHOBPEMEHHO, TG CYMMMWPOBAHWE KAXAOIO CNAraemMoro B Keaj-
paTHLIX cKoBKax NPOMIBOAMTCA OTAGARHO B COOTBETCTBYIOWUX SPEMEHHLIX MH-
Tepaanax &, A u 6, 5. MOXET Takxe OKA3aTeCR, YTO OTPAacnu, Bxoffwme B ANK
8 KA48CTRE NOACMCTOM, DYRAYT MMETL OT/IMNHBIE MMCOBBIE JHANEHWA HODMATHE-
HOrO KoadbhumenTa £,
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MpK 2TOM KOHKPETHBIA GOGTAE MENMOPATHBHLIX MEPONPHATHI MOXET BbiTb Bbi-
6pan w3 tabnmue 8.5, paspaGoTanHoi asropom {casmecTtHo ¢ M. B. Knpeliveaoi
n WU. @, OpyaHko, 1987.).

B.5. Crpyxrypa CENBCKOXOIMACTEEHHBIX MENMGPALMIA

Bup,

—

Meton

l _Maponpusitus

QOpocyrens-
Hbie

OcywmTens
H:H
Bopoaabop-
Hete

O6BoAH #-
TenbHble

Arposwuue-
ckne

ArpOTEXHK-
HECKHWE

FudpoTexdnechue menuopagur

Niola4a BoAb H3BHE

floBhIeHHE YROBHS NOA3AKbIX BOL,

Nepexpar NOSTYNNEHNA NOBEEXHOCTHLIX
W NOA3EMHBIX BOA,

MoHuxesue YPORHA NOQIRMHBIX X YEKO-
POKME CIOKA NOBEPXHOCTHLIX BOA
OrpaxfieHie o7 NPUTOKA NOBE PXHOCTH biX

BOR, PErYNHPOEAHWE PYCNOBLIX NpoUec-
cor

OpfannIaLuMAa NOBBPXHOCTHOND CIOKA

JakpenneHne rpywroe

VCKOpeHme Win aazepxaHue napeako-
Bhi¥ HOS

Mepepacnpenenedne croxka

MoabIweL W CONSPXAHHA TYMYCa
Perynupopative pH noyns

PerynmpoRaHue CoNGeoro Cocrasa

Perynuposanua GEIepMansHero cocTasa
{OCTPYRTYpUBaHUE NoYs
AKKYMYARLHA MOBSPXHUCTHOD CIOKA

YCHOPBK MB NOBEPXHCCTHOTS CTOKA

CTpowTenscTBo opocHTeABHOI CETH © 3a60pOM BO-
Al U3 BCTRCTBEHHBAX BOAOOMOB # BOOOTOKOR
CrpourenscTon opocUTEALHON CBTH ¢ HENohbaDBa-
HHEM WCHYCCTESHHbIY BO0EKCE H BOAGTOKDN
CrponTenscTec opccUT@RBHON COTH € HENOALSORA-
HWEM NCBTOAKGIX B0/, HE OPOWSHNE

CTROWTENLCTEO OPCCKTRALHOA CETH € WCNONLAORA-
HHEM CTOYHAIX AOQ,

Nepefipocka YACTH CTOKA W3 APYIUX HCTOMHUKOR
Cospanre Nomnopa B yRNAXHATENLHOR CeTk
YCTpaRcTeo crpaspacited ceru [HNK) Crpowtane-
c180 gamb

YcTpoicTeo Geperossi Apen Mepexsat npuTokoa
PaK KAHAMBMH

CTPOHIENBLCIBD OCYHIMTENLHOR CATH Perynavpoea-
HHE PRK-BO/LGNOMEM HIKOB

CTpouIeNns;T80 NPOTHBOCENEBRIN COOpPYREHWR |-
NeaNepPHUBRIOLLHY, CANBCTBOAALMY, CefeHanpas-
NRIOLLHY, EONGMATAK HHIMEHHOCTH)

Yerpoficteo nepenagos, GuicTporoxoR, TRYG ana

NPCTYCKE NOBAPKHOCTHOFD CTOKA B MmAporpadire-
CKYI0 CATE

YCIpORCTBC APYCHLIX NWMAHOB W BOAORMOR -KOMG-
Hel Ha cxnoHax

TeppacupoRan4e

CTPOMTeN 180 NPOTHBONONIHERLIN CODPYKEHNA
Paryhuposanine pek-BoAONDREMHUKCS
Coopy#aHHe BEROXPBHHIMLY, 4amB, nepefpocka
HACTH CTOKH B Apyrve peyHbie CaccefHbl
CYDOMTRNLCTRO CHCTEM ANA 0DBOAHEHNS NaCTOLL,

CTpowTensCtBO CHCTEM CRNECKOX03HACTBEHKCTC BO-
| nocupixeHua

APENETUCPATUSHEIE A2 AUOPA It

BHECEHHG QPraHWYaCKHE YA06peHWR
HapecTRoBaHne

luncosanwe

KUEAOBAHHA, BHECEHWE MWHEDANLHLIN YROSPEHN
BHECEHHE KANbLMA

BHACGHHE KHMCCABPRALLMK MBAKOPAHTOB
Brecenne MUHSpanhHEYX YA06peHW

BHOCEHWE MUKDOINEMEHTOR

Brecene NECTHYKA0S

BHOCEHME XMMHYECKMX CTPYKTYpoaGpasoraTe nail
BopoagoeaHHe

finaHupoBsxa

PriieHmwe

JIYHKOBarMHA

MaxoTa NONBPaK CRNONA

LLie eaaH we

KpoTosaHwe

I pereamina

[ pAgIBAHWE

MnaHnpoaxa
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L Ban L Meron Meponpmsran |

OKyNLTY DHEAHKE NOMBEHHOTD CHOS Tlepamy inn scrswKe
Inaunporea
Dpesnposarke
| Aacknn aHme
OCTpYRTYpMposaKwa nove MNyGoKan acnawKa ¢ FNKHOBAHWEM

Mnyfiaxan BCOMLKA NBCKOBAHKE:.,
nySokos paineHus ¢ KIBECTKOBAHHEM
PRryanpoBanne yonoawl NarnouiaHun MynbspoRanke

OTDANEHNA CONHENHOR panHauWd 3anninaHwe cHera
Kynuryp-vax- |OxynsTypusaque semenn CBEAEHME NECOKYCTAGMUKIBROH PACTATENBHOCTH,
HHYOCKHE YAANSHWE MHOR v norpebenvoid ppeBecuMbl, KaNK-

TANLHAA NAAKUPCEKE, YEOPKE KAMBER, YHHUTOXE-
HUE KOMBK W MOXOROIC OMeca

YHHUTOXEHHE BANOR

PexyneTusaunsd Bulpabotox

O6ven| CanbcK TEEQHHGIX YIOaMH
TeppacUpORAHWe
bromennoparinr
Buro-Menu- |3aueANeHKe NOBEEXHOCTHONG CTOKE Nocee Tpas
OpaTHBHLER | 3 aypeiinenmne Nnoum Boeapuua 2 conoolopotel MHOTONETHHX Tpas

Nocanka NpuoBpaXHLIN, NPUBANOYHLIY AGCOKYCTAP-
HWKOBLIX HACAKOGHWA, NOcee TPap

Hz2menanve Gakropos MuKpokRMmara Coananue APEBECHC-KYCTARHNKOBBIX NORDC, wyNUE-
Hble NoCestl
PerynMpoesHKe BRARHOCTH MOYE EUonordvecknil [ pemHax
Joomenno-  |OBorawenne NoYBaHHoMA hayel EHeceHs DaxtepnancHuX npenaparos
PETHRHBS OcTpy«TypupoBaHwa BHECEHHWE KOMNOCTOR & HACHKOMBbIMU

BHeCOHUE ACKASBLIX “EpREi
K Aauwativecie
A3po-xmmd-  [ParynupoBabne atmocdepHiix ocaaxog | BHeceqwe B BOIAYK XMMMYECKMN BALLECTE 409 06

“eCKe pasoeaHma Joxpeesiy ofinakop
Pacceupaqus rpafoewx 05naKon
Cneunanc-  (ParyNHpoRaHMe HCNAPREMOCTIH CozfiaHwe MoHOMOneKyNAPHLIE NNAHOK HA BOL0-
Hole rugpo- edax
NOMUHSCKHE

CPopmMynuposaHHan METOAONOMMMECKAR QCHOBA NO3BONAET OBLEKTUBHO OTO-
6paanTh KOMNOHEHTHLIA COCTAB CYLECTBYIOWEra (NPOrpaamupyemMore) npou3aso-
GTBa NOTPeGUTENbEkuX NROLQYKTOB, CHOPMYANPORATE “KOMIMEKCH KOMROHEHT, CO-
GTaBnAowMx ocHosy ANK; paspatorate npoueaypsl NPUHATHA PEILEHWA 110 Bhi-
Sopy npuHuMna peitcrens AMNK, cTpyKTypHeix oBhexros AMK v vMx OCHOBHLIX Na-
pameTpos.

8.4. EBMHAR KNACCUDMKALMA, HNTW BOHUTHPOBKA
MENHOPUPOBAHHLIX NOMB

Ceroana ewe OCTAeTCR akTyanbHbiM BONPOC O NOCTPOEHMW EOMHON KNAGCH-
GUKaLUK 38MENL, MNK EOWHONH GOHWTUROBKM MENMOPMPOBAHHLIX Noue {BMIT). Mpw
3TOM HEOGXOAMMA OJHOBPEMEHHAR KNACCUBMKAUMA 3OMENs KAk NO MPUPCAHbIM
YCROBMAM, TaK W M0 NaKZIATENAM KANECTBA CUCTEM, PEANUAYIOWMX ONPENENEHHbIe
BHALI MENHODALMIA, BLIAENEHNE YETbIPEX KNaccoe (KATEropvin) MENMOPUPOBAHHLIX
38Menb B COOTRETCTEMW C CYLUBCTRYIILLIMMA B CTPAHE FPafaumaAmMK KavecTsa npo-
OykUMM. BhICINAR, Nepeas, BTOpas, TpeTed. B ocHosy knaccmdukauuww npeana-
ragerca nonoxnTe nokalarene M.HW.Wawko (1967):

It > 10°C

BKN = & 000 "
rae BKM —~ OTHOCHTENLHBIN BHONOrO-KNMMATHNECKWI NoTeMuMan; Kp — Ko3dpM-
UWEHT GWONOrMMBCKON NPOAYKTHBHOGTH (pacuertHeid); It > 10°C — cymma Tem-
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neparyp soaayxa ewnue 10°C; 1000 — cymma temneparyp ebiwe 10°C Gnma ce-
FPaHMLLI 38MNENBNNR.

CpasHUTENLHAA OUEHKA AOTEHUWAALHOW GHONONMECKON NPOAYKTUBHOCTH KNM-
MaTa [aeTcA B yonobHod wxkane, .U, Wawxko NnpeHATa BAMHAR LWKANA NPOAYK-
TWBHOCTH B bannax AN YCAOBMIA ONTMMAaNGHOW GnaxHOCTW novewl. Bec Gannos
AMA 380HOALIX PACCUMTHIBAIOT 0 MX YPOXAMWHOCTH, MCXOAR W3 Toro, 4ro 10 T
cooTRaTCcTAYeT 5 Gannam. OAns oueHKU NPORYKTMBHOCTM XIOTMATHWKA, CAXapHOW
GBEXNb!, FHOLEPHEL W APYIMX KYNETYP NPEANATABTCE NOAL30BATLCA TaGmmued B.6.

8.6, likana oUEHKK NPOAYKTREHOCTH CENLEKOXDINHCTRENHMX KYALTYD

fAn- | Ouswxa, EKN Ypoxaftvocts, 1/18
e Sann AepHo Xncrok- Cona Cacapton [
cuipsyy IHOL DML chbkna HA CUROE

Ho 2.0 1,1 3.5 15,0 1.0

m 2,026 | 1.0, | 8.5..45 | 1,0...20,0 | ¥,0...22,0
mn 26.34 |1,4.19 |45 80 [200. 250 [ 220...290
c_|m. .20 3,442 | 1,8...2,4 | 60,60 |250.5,0 | 29,0350
s

Ma

210...250 | 2,8...3,2 | 4,2...80 | 2428 | 8,0.%0 | 2,0..37,0 | 350...42,5
250.. 300 | 3,2...3,6 | 50...60 | 2,8...3,6 | %0,0...22,0 | 37,0...45.0 | 42.,5...51,0
B__| 300...350 | 3,6..4,0 | 6,0...7,0 | 3,4...4,0 | 12,0...95,0 | 45,0...52,5 | 51,0...60,0
Bo | 350 4,0 7,0 4,0 15,0 52,5 50,0

MNpumeuanne: Ho — oveb HMakas; H — Huakas; Me — noHMxeddasn; C — cpep-
Han; Cs — Bbiwe cpepHeir; MNB — noBbIWEHHAA; B — Boicokan; Bo — oueHb Bobi-
COXan.

Buonorvyeckan NPoAYKTHBHOCTb NOYBEHHD-KAMMATHYECKMX YCACBMA No
B.W. WawKo npst BCTECTBEHHOM YBNAXHEHWA OMEHb HU3Kas — OT 5 o 20 Gannoa
[B 3aBACHMOCTH OT PaHOHOB), @ NPW OPOLUEHWM — O4BHb BLICOKaA. MO MHOrMM
KYNbTYpam B NEPencBbix XO3RACTBAX (akTHHECKW YPOMAMHOCTE IKBUBANEHTHA
300...400 Gannam v
2 YR w!noﬁcrna AMbHBHI.I.IEVl 3annCH gGOIHAYMM TEPMMMECKMIA DECYPC pParuoHa

>

=000 #ePed Th.p M NOCTABMM TAKYlO LEnb: BLBECTM ©AMNYIO OUeHKY ANA

RCEX PErMoHOB CTpaHul, Ycnoexo Synem cuutate, wto B COCP ecTu Tako#k permon
NPOM3BONCTBA CENLCKOXOIRWCTBEHHOH npoayxumn (CXN), roe noxasateme Tpp
MaKCHMANEHBIA (7o p mex) U MMEIOTCS COPTOMCMBITATAMLHLIE CTaHUMu {CUC), Ha
KOTOPbLIX NOMBA NONHOCTLIO MENNDPHPOBAHA, AFPOTEXHWKA HAXOQWTCA HA BLICOKOM
YPOBHE, BRAXKHOCTHOLIA PEXWM — HA ONITUMANBHOM GWOROrMHECKOM YPoBHE.

B xa¥ecTee NPUMEPE BOLMEM CENbCKOXO3AWCTEEHHYIO KynbTypy (CXK) — mo-

71
UEpHY K2 CeHO (¥ mm). CrHOweHne —f‘!&"— HA30BeM KOIDDULMEHTOM YPOXAI-
p.p mmx

HOCTH TEPMWMECKOTD PECYPCa W a603HauMM Kyh max. 3TOT Ko3dupuumenT Gynem
CYMTATh MOCTORHHOW BEAMMMHOM, WNK 3TANDHOM NPOAYKTWEHOCTH DN BCEX pe-
TMOHOB CTPAHLI HA MEMOPMPOBAHHLIX U HEMEAMOVPOBAKHEIX 3EMNAX 33 CHeT Tep-
MUUECKOrD pacypca.

YumTsigan, 4T0 ypoxanHocTe CXK anpenenserca no MuxHMMansHoil cocTaanna-
wowen, obecnedrBaowed KYNsTyRy, NocTynmwm cregyioumM olipasom. Ha non-
HOGCTHIO MenMopupyemon nosse CUC npw BhiCOKOM YPOBHE ArPOTEXHWMKE MAMBHUM
BRAXHOCTHLIA PEXHM B WHPOKOM AMANAa3oHe, BIAIOTL B0 yorosui GorapHoro ye-
NAMHEHHRA, A 3aTeM PaccYnTaem KOHPOMUMEHTHI BRAXHOCTH N0 3aBHCHMOCTH

n
KE = T
Kyp max To.p
rae Kyp max ONPEAENEH NO BLILUEMINOKEHHOW METOOWKE (Kyp mex — KQHCTAHTA),
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a Tp.p — TOpMWNECKWE DECYPC PerwoHda, B xotopom Ha CUC nposoguTcA onpe-
ABREHWE YDOXAHHOCTEA MOLBDHB — ¥l ¢ NDM K-M BADHMAHTE BAAXKHOCTH, T.9. NO-
nysnm rpad {puc. 8.11).

Yy

a
Vh

Puc. B.EI, TFpaduueckos swipameHne 3aeM-
CHMOCTH VPOXAHRHOCTH CeAbCKOX0ISACTBEH=
HOM KYJWTYDH B ONIPEICNEHMOM PETHOHE OT
PEXHMA VBAAMHCHHR TOMBB

K5, Ku=1

Aanee Npw PasNMIHLIX YPOBHAX JACONEHNR WM MYMYCHPOBAHHOCTH, NOGICNW-
CTOCTH WnKM 30nbHOCT Ka CHC nyTem axCnepmmeHTa yCTAHOBIM BAVRHWE 3TUX
GaxTOpOR HA YPOXARHOCTL NPW PAIAMMHLIX CTENEHAX yanaxuenws u no Gopmyne

y‘l’
K —BX
Ko Kyp max Tp.p
PacCUATaEM CoOTEETCTBYIOWME KOIPIUUMEHTH. Hanpimep, AnA pacueta Koad-
GILMENTA JACONBHHOCTM Kac TPEOYIOTCA rpadwiki, NOKA3AHHLIE Ha PUCYHKS 8,12,

Yy

K= 1
Puc. B8.12. I'padmuccroe BBIPANMEHHE IRBHCHMO- Koo 1
CTH YPOXAAHOCTH CEABCKOXOINACTBEHMHOA KyMb- Ll
TYPH B OTPENCACHHOM PETMOHE OT PEXMHMMA YB-
MAMHEHHE H CTEIEHH 3RCONEHHS TIOYBBLI

SACOJIEHHE

B pe3yabTate M3NOMEHHOrO MONHQ 3aNKGaTh BhAXeHWa am GoumTeTa me-
THOPDHPOBANHNBIX NONB;

BMI = yp.= Ky‘pn— rp,p Kln Km.

BmecTo K03dPNUMEHTE, XaPAKTEPMIYIOWErQ 3aconeHre (M), MOXHO NOA-
CTaBMTh COOTBETCTREHHO KOIDPNMUMENHTE, XAPIKTEPMSYIOWWE NOYBLI PASNHHMHLIX
POrnOHOR. FYMYCHOCTE — Kppa, NOAIONMCTOCTE — Kn.son, 3OALHOCTb — Kpon. MB-
TOAWKA WX ONPENENEHUA AHANOFMMHA MBTOAMKE ONPRASNeHNA KO3PPMuMenTa 3a-
CONBHHOCTN Kaar, T.0. (ANR 3TOMO MOKYT SbITh BMBGPRHEI NOCESBLI, PACNOROKEHHLIS
Ha YMACTKAX C PA3HLIMM JHAYCHWAMW WCCNBAYSMOro MPMaHaKa),

Mo aHANONM MOXHO BRECTH M KOSGPMUMEHT arpoTexHwku Ky, TOrAR 3aBw-
CUMOCTE UMOOT BKA
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BMN = X5 max 7o.p Kan Knoue Kar,

roe Knows — KOSHOMUMEHT, XaPAKTEPVIYIOWMIA MO4BLI AAHHOTO PEFUOHA MO 2a-
CONBHMOCTA MNA FYMYCWROBAHHOCTH, MNOAIONMCTOCTH MM AONLHOGCTH, Kar — KO-
3PPHUMENT, XaPAKTEPHIYIOLUNIA ArpOTEXHUKY.

Mpw anavernax Ken, Knowe, Kar,— NPUBAUINTENLHD PABHLIX BANHKMUE, hONYYaem
NOTEHUWANBHO BOIMOXHBIN BOHUTET NOY8 AAHHOIO TEPMMUMECKOrO PerMoHa.

Hrtak, & pesynstate TEOpeTMyecKHX PacCyXASHUR Mbl NOAYYIN 3aBUCHMMOCTE,
na3s0NR0WYI0 oueHueaTs BMI » B npeaenbHbix cAyuasx fiony-dTh 3Haquenma 6o-
HUWTETOB MBEAILHO MENVNOPUPOBAHMEIX NOYE W NOYE, HAXOAAWMXCA B GOrapHbix
YCA0BHAX. Hanuyue 3TOA 3aBACMMOCTH NO3BONSIET NPOAOIKMTL NOMHYECKWE NO-
CTPOEHNA K MCNONL3IOBAaTL 33BMCMMOCTE ONR OUEHKW W NPOrHasdpoBaHmMa EMN
NP Pa3HbIX CTENEHAX MENWOPATWBHOrCO BO3ASMCTBMA HAa nousol. [as 3atoro He-
06X0AMMD NPOUIBRCTH CTRYKTYPUPOBAHWE MCXOOHOA LW, KOTOPoe ANA HALLSro
CAYNa® MOXHO NPENCTABMTL B CNeayllem swne:

1. BoHWTET BO3pACTaET 3a CHET yeennuenna KO03hdMUMeHTod Kun, Knowe: Kar

2. 3nauenve Kun YEENWYMBABTCA B pPE3y/bTaTe COIAAHUR WA H3MeHeHns Op'

{opocnTensHoro moayns), Jp'(apeHaxHore moayns) wau YIE (YpOBHA rPYHTOBBIX
BOA), T.8. GO3IAAHWE DPOCHTENLHOM, OCYLWWTENbHOW WAM MMAPOMENNOPATVBHON
GUCTEM.

3. Peanuaauwa nyukToe 1w 2 Tpebyer aaTpatel BoAHbIX (Bp), Tpyaoemix (Tg),
3eMenbrbix (Jp), snepreTrueckux (Jp) u maTepuanckiix pecypcos [Mp).

4. YeenmyeHwe Kpows B 3aBWCMMOCTW QT PEruoHa TpebDyeT pasnM4HbIX KOMN-
NEKCOE MENVOPaTHUBHLIX MERONpUATHA. Hanpumep, nNOHNXEHWE Kiac MOXHC A0-
OMTbCA BHECEHWA MMNCA, NYTEM PLIXNEHWA, MNAHWPOBKK, NPOMBIBOK MOYB W T. 4. |
YBEMMHEHHA KOIPOMUMEHTE K son — NYTEM BHECEHWUA M3BECTH, NYTEM PbixneHMs
W T.A

5. Peannaaums 3TUX MEPONDUSTHIA NPSONONRArABT HANVYUE CUCTEMBI MALLWH W
YENOEEKa, T.€. TPYJOBLIX, JHEPrETUYECKMX M MATEPUANBHBLIX PECYPCOR.

6. Yeennuenve koadpduumenta K raxe tpefyeT npopefieHna COOTBETCTBY-
FOLLMX MEPONPHATHIA 1 HANMYWA RECYPCOa,

BCe M3NOMEKHDE MOXHO NPEACTABUTE rPadUYEcKU B BUAE WEPaPXWYECKOR B3a-
MMOCBA3H. Lieflb — NYTWU GOCTHXEHWA Len — pecypckl (puc. 8.13),

Mnco. AL MPFOMBIBKA
BAHE/ \ FOBK-

Puc. 8.13. Ipadmueckos BbIpaXEHUE HEPAPXHMECONR BIAMMOCBAZH: LEHb — MYTH J0-
CTMMEHWA IEJN — PECYPCD
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Takum obpasom, koadpdrumeHT EnaxHOCTH Kgn MOXHO 330UCATL B BAGE GyH-

KLMKM B PEIYyNbTate MEPOTIPHATHA:
Kan = @(Op) dp, YTB),

a koadprMenT 3aconeHnn Kuse — B BMAE

Kiae = @Pz{func., Mnan, Peoor, Mpom.)..
- C ApYroi cTOpOHbl, BCE YKA3aHHbIE MEPONPUATHA RBAMIOTCA GYHKUWMER pECYD-
COB, HANpPUMEep:

Of'= @op(Bp, Tp, 3p, Bp, Mp)

Twnc. = @{Tp, 3p, Mp)

B 3aBMCMMOCTW OT CTEMEHW Hawero BoapedcTaus, Hanpumep, OFL0,5...0,6
n/(cra ) w .4, 3aTpaTe PECYPCOB MOTYT GhiTbh pPasHbiMM,

KomMnnexc meponpuATA MOXHD NPeACcTABNTL B BuAe mMOMPONOrMYECKOR CXe-
Mbl, B KOTOPDIA YKa3biBaloT BUA MEPONPMATHS, CTENEH: Er0 PEAnM3aunMyu W Tpe-
Gyambie pecypchbl (puc. 8.14). Ha cxeme MOXHO HAMETMTL PAA NYTEH peankaaLu
(BapuanToB) MEpONPHATHIA (ECAM WX HET, TO NYTh NPOXOAWT 4EPE3 38E3A04KY)
W MONYYUTH KX OUEHKY.

Boamoxnoa uMcna BapwaHTOR ORPEAERAETCA WX NPOUIBEAEBHWMEM N0 KAKAOMY
MEpPOTHIUATHIO, T.€.:

K=KKaKa.... K7,

Hanpumep, npu NATH rpajaumax No KaxaomMy MEponpuATIIo 1 DM HaNWNAK
AT MEPONPUATHIA HMCAQ BOIMONHENX BAPWAKTOB COCTaBMT 3125,

Mocne reHeppoBaHnA BCEX BAWAHTOB NOAYYaeM TaGiuuy BO3MOXHLIX NYTBA
yeennuenua EMN, T1.e.:

1-A sapuanT.

K-8ATHANT,
By, I3 35, 35, MF = BMM,,
Hannuwe Takol TaGnMUbL NO3BCAAET PEWMTE CEPHIO NPAKTUMECKMX 33434 B 3a-
BUCHMOCTH OT USNeA 3axaszumka. YKamem HEeKOTOphIE U3 HMX.

n
.l; Fl
Opt 2 (C.TA)
L I n
el — 2 11/(C . [A)
YT+ 1 LI
K!c
THINCORAHHE — x . L TIrA
MOUIERME — L N LT
RAAHHPOBKA 1— A M
TPOMMBK A - 'l L n]ﬂ"

BEKTOP PECYPCOR

Pac. 8.14. Mopdonormueckas cxema 3asucumocTH BMIT or suna meponpusriii, crene-
HH WX peannzauii 4 tpefyeMbix ans 3toro pecypoos
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1. NPM HANMYMK B KAKOWR-TO GTENEHM MEAWORWPOBAHHOR Teppuropun (nno-
wageo A) TpeGyeTen NOAYUTL NPUPoCT npoayxumy (TIN) npu MUHWMANBHBIX 3a-
Tparax pecypcos. JnA peLieHva ITOH 320244 MOXHO NOCTYIMTE CReAYIoWMM 00—
paszom:

a) paccuMTaTh YARALHLIA NPMPOCT MPOAYKLMA:
¥Yo.n = ns Al
6} onpaaeniTL NOTEeHUWANBHYI) BO3IMOXHOCTE TEPPHTODYM NO NpupocTy BMIN:
max MMBN = BMMnor — EMMeyy = Ko, max Tp.p —

- K'}p. mm rp.p Kan Knows Kar = Ky'p. max rp.p (1 — Kun Knom Kn‘l'):

8) NOCTaBMTE B cooTBeTcTEMe max MNBMI NpupocT NPoARYKUIM C SAVHALLI NND—
WAOM W NPOBEPMTE PEANBHOCTL 3aflaHud, T.&., ecnrn max NBMM = Yo ¥an, 1O
3a03HWE PEANLHO, ECAWM HET, TO HEODXOAWMO paciupeHwe nacwaged. MNMpw ana-
YHTENLHOM NPEBLILIEHUA JHAYEHWA ¥p HAD ¥a.n BLIGWMPAIOT BAPMAMTLI, MWHWMW-
IUPYICWME 3aTPaThl PECYPGOR.

2. Janaya T3 Xe, HO HAKNAALIBRIOT OTPAHVMEHHME HA MMEIOLWMACA Pecyps, Ha-
npyuMep BOAHLIN. TOrAd OTHICKMBAIOT BAPpUAHTLI, PEAnM3YIoIWE Aaqavy, HO NpM
OfHOM CIPEHMMEHHOM pecypee.

3. 3anava MoxeT BbiTh NOCTaRNeHa CNeYIOIMM oGpa3oM: Kakoh MakCUManb-
HbIA NpUpocT BMMN MOXHO AOCTUIHYTE HA NAOWAAW A NPKW OrPAHWNEHHUAX NO BCEM
YKA3aMHbIM BbHUE PECYPCaM M T.A.

Taxkmum 06pasom, npeanaraemnii noAxoa o BMM no3sonner He TONBXO knac-
CubMUMPOBRATE NOYBLI HA OCHOBE OLEHKW MX BOHMTETZ, HO M ONpeaenaTs NPWPOCT
BMM B 3aencHMMOCT OT HaGopa MEepONPUATHA U MX AEHCTBBHHOCTH.

B 3akmioveHHMe CRENYET CKA3ATh, YTO B KAYECTBE ATANOHHOW BEAMMMHLI BMECTO
To.p MOxeT BEITh NpuHATA W kakas-nubo apyras, Hanpumep $HOTOCHHTETHHECKAA
axtueHan paawauns (PAP). MpueMnemMocTb TOrO WAW WHOTO 3TANOHA MOXHO YC-
TAHOBMTL TOALKO NOCNE MAacCOBOR OBpaboTRM PaKTVNECKOID MaTepUana W Bbl-
NOAHEHMNA COOTBETCTBYIOLUWX pac4eToB.

Cnepyer otMeruTs, 410 06padorka NPOSKTHON AOKYMENRTAUWK WA AOKYMEeH-
Tauuy, NONYYEHHOW Ha CYLLECTBYIOLUMX CUCTEMaX B BMLE PECYPCHLIX COCTaBAR-
IOWMX, MO3BORWUT NMPU 0BPaTHOM NEPEXOLE K TEXHONDIO-KOHCTPYKTUBHLIM pelle-
HUAM BBINONHWTL KNACCHEMKALMIO W YCTAHOBMTL B JABMCMMOGTH OT PETWOHA Ha-
60pbi BO3MOKHbLIX MHMEHEPHBIX CUCTEM, PEANM3YIOWMX HEoGX0aMMbLIE MEPONDW-
ATHA QNS YBEENWNEHWA npupocta BMIM.

B 3TOM GTHOWEHWW MOTYT BbITh NONE3HLI KOHLETILIMY, W3NoXeHHbe & «Mevo-
OWKE aBTOMATU3IMPOBAHHOTO aHANU2A AAHHbIX NPV BLIGOPE W PA3MELEHNIA MENW-
OpPaUMA ¥ MENHOPATUBHLIX CHCTEM Ha NPeANPOEKTHOM CTaguK {MENMOPATHBHOID
kapacTpa)r, padpaGotandsie BHUMMMMom, BIY wn UHOrrnpoeonxoaom.

TNABA 9. HavanuHbie cragMy NPOeXTHPOBAHMA"

5.1. AQANTMBHOE MOAENWPOBAHWE PASBUTUA U PAIMELLEHWA
MENMOPALINA HA OCHOBE NOCTPOEHHUA
HHTENPANBHBIX OUEHOK KANECTBA

Npw pa3paboTke CXem PASBHTIA M PAIMELLEHKA MEMOPALWA ONTTHMU3UPYIOT
CTRYKTYPY U NAPAMET bl CHCTEMBY, BIKIIOMAIOLLER 06LEKTE!I MENUOPATUBHOMO CTRO-
nTenecTea (OMC), a TaKke B3aMMOCBAZAHHKLIE G HUMM MCTOYHUKK pecypcos {KP).
Lient GTPYKTYPHOM ODNTHMW3AUBA — COKPALLEHWE NEPeuHA BOSMOXHEIX OMC » UP.
NapamMeTpuHECKasn ONTUMM3AWNA CBR3AHA G ONpEeaAeneHMeM 00bEMOB MENUOPATIE-
HBIX paBoT u MOLHOCTErR WP,

* Faaea waviucana cosmecmus ¢ QN .Foxmanom, A H.Kamauncxum, H.E Pyccmarom,
B M. Y mueacunoy.
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JANR MOAEAMPOBaHWA B3aMmOCBA3eR Mexay OMC n UP npeanaraerca ucnonb-
30BATh WHTETPANGHBIE OLIEHKU TOYAHOCTH obecneuenns OMC pedmunTHeiMM pe-
cypcamu n3 UP, koTophie xapakTepuayloT CTENEHb BLINOAHEHWA rpebosaHKii,
npeavaBnRemMsix OMC K xasecTay pecypca B UP. [laHHbIE OLEHKM CTPOAT NyTeM
0BPABOTKU UHGOPMALMM O NOTPEBHOCTM B MENMOpauMM, B PEcYpoax, obemax
W KayecTee PecypcoB, TIOTpeGRAemuik NPY BLINOAHEHWA MEANDPATUBHLIX paGor.
Ha OCHORE ATMX JaHHbIX GOPMKPYIOT OLEHKW CTUMYAWpYKWero pasentna WUF.

XapakTepHan 4yepTa PACCMATPHBAEMbIX 3324 BLIGOPA HAMAYLMX BAPUANTOB —
TRYAHOCTE BLISBREHWA W GOPMANK3ALMM HA ANPVOPHOM YPOBHE COAEDXATENLHBIX
NPHHUMNORE, NEXALWK B OCHOBE MX MATEMaTU4ECKOro MOAENMPOBAHNA.

MpH eupaGoTKe HAMNYYILMX BAPWAHTOB BCTYNAKT 80 BIAUMOAEACTBWE NpOTM-
BOPE4MBLIE FNOBANsHRIE LENW PA3BWTHA CUCTEMBI, YTO TPeByeT NOCTaHOBKW W pe-
LIEHWA COOTBETCTBYIOLLMX 320a4 MHOroueneson ontimusauim (MO). OaHako Ha-
AMMME WMPOKOrQ CMEKTRA UEASH — OT JKOHOMMHECKWX A0 IKONOrvYeckax — 3a-
TPYAHAET HOPMWDOBEHHE M QAHOBPEMEHHLIM YHET KQMTEOWER, XapaKTepulyruiux
KAa4eGTED BAPHAHTOB. B Takoid CATYaUWMKW HEOOX0guma «nOACTRAXOBKA» SKOHOMN-
YECKWX KPUTEPMEE DANOM GOASpXaTensHuiX NPMHUMNOE {8 4ACTHOCTH, MPHHUW-
(aMK COXPaHeHWA ANOLOPOAWA No4E W pecypcoctepexeHnn), KOTOPbiE GOMYTGT-
BYIOT COUMBALHBIM 1 KONOFMYECKMM Uensim. OHAKO NPOSENEHME AEHCTBAR Takux
NPMHLANOE HE NOAARALTCA KOMMYECTBEHHOM QUEHKE B pamkax Gasosbix [ rrnoBsbIx)
MOBENEA (HanpwMep, MOIEAW PacnpeAeneHns OrpaHueHHEx pecypcos). KoHeu-
HAR UENb MATEMATHUECKOrO MOOENMPOBAHWA PACCMATpUBaeMblx CnaGabopmMani-
30BaHHBLIX 32024 BLIGOPa 3aKAIOMAGTCA B NOCTPOEHUM Ha OcHOBE Gasosod mopenn
PACULMAPEHHOW ONTHMM3AUMOHHON Moaerm. D7a mMOASAL NO3BONAET BLINEWTE NO-
TEHUHANDHDIE BOIMOXHOCTH DBECNeYeHnA 00LEKTOR CMCTEMbl ABDULLMTHLIMK pe-
CYpcamMu B COOTBETCTBMM G 3AAGHHBIMM KOHTPONBHBIMIM LMDPAMK €€ PasBUTWR C
YHETOM HAYUHOTEXHWMECGKOTO NPOTPECcca. 30eCk TEPMUH «DECYPC» NPUHUMASTCA
g ofo6uieHHoM cmbicne. MNo3Tomy B ka4ecTEe UP BLICTYNAIOT 38MENbHLIE MACCHERI
NEPCNEKTHBHAN MENMOPAUMM, BOAJWCTONKWKY, OTpacnesnie Basni NPOMCTROHUH-
AYCTRpAN, OPraHA3auMM — NOCTABLIMKM 000OpyAoBaHMR U T.4.

BuipaboTiy YCTOUYMBBIX KOMNPOMMCCHBIX PEWEHWA NPeanaraerca NepeHecTv
¢ ypoeHa rnobaneHX uened (pezynbTaTa) Ha YPOBEHL NOKANLHLIX UENew (pe-
cypcos), 8ui6pan HEKOTOPYIO YHUBEPCANBHYIO XapaKTepPUCTHKY TRYAHOCTY vx no-
cTrxeMns (obeCneNeHuA neduunTHoIMM pecypcamn). 3ta Tpebyer nepexopa or
COAEPXATE/IbHbIX APMHLUWAOHE, KOTOpLIE GOPMYAMpYIOTCA Ha rnobansHom ypoeHe
{BHE MATEMATMMECKMX MOAENed), K NPUHUMNIAM MaTEMATHHECKOrD MOACMPOBa-
HWA, AONYCKAILLAM POPMANKIOBAHHOE NPORBASHWE CBOEro REeACTEVR B pamkax
onpeneneHHeix NPOMEXYTo4HEX Moenail MO ¢ nomoLukio HaGopa NOKAALHEIX KpH-
vepues (npeauenestix GyHkuwia). Tak, APMHLMN PecYpceobpasoBaHUs NpUaoanT
X npuHuMny rubkoro ynpasneHws MHTEHCUBHOCTLIO noTpefinenwa pecypcos n3 HP
HAa OCHORE COBBPILIEHCTBOBAHWA TEXHONOrUW. LEeWCTBRE OAHHOrO NPMHLWNG Npa-
AANAETCA B8 OTkaae OT onpegneneHHbix WP WM B CHYKEHWM WHTEHCWBHOCTW NO-
TpeGReHMA PECYPCoR M3 Hux. Jlanee Heabxofnmo COMNAcoBaHWE IKONOFO-IKOHO-
MWHECKOTO NPUHUMAA 0Txa3a oT WP ¢ onpeaeneHHbiMM NPMHUMNAMK MHOTOUENE -
BOA ONTHMMM3ALIAN.

MocTpoeHME PACLUMPEHHOR MOAEnW DECYPCHOW ONTHMMALMU BKIIOHACT ARa
YPOBHA — ANPHODHBIA N BNOCTEPHOPHEIH (MMWTAUNOHHOrO MOAEANPOBEHWA) .

Nepeniih YPOBEHE CRISAH C GMMCAHHEM THNDB MCXOAHON HdopMaumK, ofacneun-
BAIOWER OAHOIHAYHOE BOGCTAHOBAGHWE LIENEBOoH (yHKUWM JAHHOH MOAENW B COOT-
BETCTEMM C ONPENENENHOR <XECTKOM! TEXHONOrMEH. [na 3TOro MCNONb3IIOT MaTe-
MATWHECKWIA ANNAPAT, NOABCNALLNA CKOHCTPYHPOBATH OLIEHKM CTUMYIUPYIOWErS
pasantua UP {CROEro POAA BHYTPEHHWE LEHbI PECYPGoR). STI OUEHKK ABMAINTCA KO-
IPGHLMEHTAMM IMHEWHOA LLeneBol GYHKUMM THNA «BOGILEHHbIX: 3aTpaT. Onm ot-
PAXADT MHEPOPMALMIO O HAYHMOACTIA TEX UNK WHLIX PECYRCOR GAA AOCTHMKEHHS NDO-
TUBOPENMBLIX LEReH PA3BUTHA CHCTembl (aNst YCTAHOBAEHUR KOMNPOMWCCA MEXAY
POTUBOPEYMELIMKI TPEGOBAHWUAMK K KA4ECTAY HAUAYYLLWX BAPWAHTOR). Mo3Tomy
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KOHCTRYWPYEMan LENeBan GyHKLUA MMEET CMBICT NDOM3B00CTBEHHON W YYHTLIBAET
HENVHENHBIA XAPAKTEP JABMCHMOCTU «PECYPChl — PE3YALTAT.

BTopoi ypoBeHh OpWEHTHPOBAH Ha yuYeT W NPE0ACNEHNE HETOYHOCTH MCXOAHOM
WHPOPMALIM, UCNORL3YEMOW AR GOPMMPOBAHNS DLLEHOK CTHMYNPYIOLLEND pa3-
8uTa UP, v BKMOY3ET nEa OCHOBHBLIX 3Tana. Ha PEPBOM 3Tane Ha $oHe npes-
ueneewix ¢y KUl naeT GanaHCHPOBKA pelleHuil No AehUUTHLIM pecypcam ny-
TeM NOoChefoBaTeNbHbIN NpUGNKMeHWA. Npu 3TOM JONXHBI BLINONHATRCH KOHT-
POMbHBIE UMDPBI, 4TO TPEGYET BLINBNEHMA NYTEM WHTEHCMBHOTC PASBWTHR CUC-
TEMEI, KOMNEHCUPYIOLUMX OTKa3 0T HekoTopeix WP, MocnenHee BOZMOKHO TOMLKS
NpU HAPDYLIEHWA {PA3MLIEAHMN ) MMMUTHPYIONX OF PAHHYEHHI NO pecypcHoi 6aze
cHucTemel. JIpYriMn cnoeamu, AaHHbIE OrPaHWYEHNS ACTXHBE! BLINIONHATLCA MW
8 cpegHem. STOT BaXHLIA NPUHLMKN MATEMATHNECKOrD MOAENAWDOBAHKA, NO Cy-
LHeCTaY, ABNASTCA OTPANEHUEM MMEIOWEHCA MHEPLNOHHOCT CUCTEeMBI 1 COOT-
BETCTBYET CTPATENWK NPEMMYILIECTBEHHOR PEKOHCTRYKUMW ee oBbexTos. Ha sro-
POM 3TaANe KOPPEXTULYIOT KOIDHUMENTL! LENSBON GYHKLMN PACLLIMPEHHON MO~
AenM. YCTaHARNMMBAEMDIE OUSHK NO3BOASIAT GEEPHYTH NOKANBHMIE KPMTEPHA Ka-
YECTB2 ¥ NEPEHTH OT MHOrOKDUTEPMANBHOR MOAEAW PECYPCHORA ONTUMW3AUHA X
OCAHOKPMTEPWANLHOR PACWIMPEHHOR MOAeAn. UMEHHO MMWTALMOHHOR MOAEnHpo-
BAHWE QAT BOIMONKHOCTh GOrAACOBATL NMPUHUWN OTKa3a oT WP © npuHUMnamm
MHOTOUENEBOA ONTAMM3ALMV (HANPUMED, NEKCUKOrPADUYESKUM NPUHLANOM W
NPYHLUNOM KOMNEHCaunK). MNpr 3TOM oTka3 oT onpeaeneHHbix MP obecneynsaer
YCTOWMMBOCTL KOMAPOMMCGHBIX BAPHAHTOE PECYPCHOr0 OBECMNEYEHHA paIBMTHS
MENUopaLMK.

Takum o6pa3om, NOCTROEHWE PaCLIMPEHHOR MOGEN — 3TO NPOUBCE MHOMC-
BANWAHTHOIO AHANMIA 3aA34N PECYPCHOR ONTHMU3ALMM, MMEICLIMGE MMWTALIMOH-
HEIX XaPAKTED W HANPABNEHHLIA HA BOCCTRHOBNEHNE OLIEHOK CTUMYNMPYIOLLETQ pas-
surTa UP,

MocTpoeHne paciiMperHON ORTHUMMIALMCHHON MOREAM 384K sniBapa
HAWAYIWWX BEAPWAHTE PECYPCHOre 0GecneYeHNA NEPCNEeKTHRHOMD PasEMTHA
menvopaumi. Ina GopMUpoBaHUA yCTORMMBLIX KOMAPOMWCGHEIX B3PUAHTOB pe-
CYPGHOT0 0GECMENEHNA PA3BUTUSA MEIMOPALMY 1 MX LIENEHANPABNEHHOMO AHANKM:A
HEaOXOAMMO PELUNTL KOMRNEKC BIAMMOCESZAHHLIX B MHPOPMAUMOHHOM W anro-
puTmMMYEckoM acnexTax 3agaq (puc. 9.1}, Mx ¢ea3s COCTOMT B TOM, 4TO pes3yRbrar
PEWEHNA 0AHOU W3 HWX CRYXUT BXORHOR MHAOPMALIMER ANA APYIOA 33AauM v
HecKonLKux ApyTUX. M 3TOM B KaYECTBE OCHOBHOW PACCMATPMEAIOT 23034y On-
TUMU3ALMMA PECYPGHOTO 0BecnedeHrA NEPCNEKTEHOMD PasBUTUA MEANOPALMN,
OHa 33KNIONAETCA B DALMOHANLHOM PACNPEABNEHAM (3akpennesvn) npupoaHbIx,
MATEPNANLHO-TEXHUHECKUX, BHEPreTHUNECKWX, TPYAOBLIX, (WHAHCOBLIX M ADYTWX
pecypcop no OMC.

Onuwem KOrMUECTBEHHO TPYAHGCTL dij nony4eHus TpebyemMoro peayneTaTta Me-
Mopauun Ha --m OMC no kauectey pecypca uz j-ro UP. OBoanaqmm #j Ka4ecrTea
pecypca B f-m WP, a rij — tpeGomauma /-ro OMC k xauectay pecypca 8 j-m WP.
v TpeboBaHus NopoXAeHkl TPeBOBAHWAMM K PEIYALTATY MEAHOPaUWA HA /-m
CMC npu 3282HH0H TEXHOAOTMA MENVOPATUBHDIX paboT. TpebopaHna K Ka4ecTay
PECYPCa yAOBNETBOPRIOTCA, @CNM p4 = £jj. Bypem cumrath, YTo O = 44, ey < 1.
Mpu ) 2 &) KOAMHECTBEHHAA OLLEHKA TRYAHOCTM OBECENEHMA f-ro OMC pecypcom
n3 j-ro WP onpeaensiiotcs no Gopmyne

dij = Lsij (1 = )]/ Loy (1 = &)
Ona ABNRETCA MEPOR HeCoOTBETCTaNs pecypca wua j-ro P TpeGoeannmaMm K ero ka-
4ecTaY, KOTOPLIE NORMKAEHL TPEGOBAHMAMM K PEAYNILTATY MENHOPALIUM Ha -m OMC,
No3TOMY BEnMUNHL) di; ARMAIGTCA «TRYAHOC TAMMY TIOAYYEHWA PE3yAbTaTa Ha i-m OMC
NO Ka4eCTBY PECYPCA Ma j-ro UP 1, cnenoeaTentHo, NOSBONAIST KOMMYECTBEHHG OMM-
CaTh regrpapUHBcKYI0 M TEXHONOTMYECKYIO BIaMMOCEsss OMC v WP,

Benmunkel Cij = In(1/(1 — dij)] oTpakaioT WHOOPMALMIO O 3HAWMOCTH j-ro WP
AnA nonyuexnn Tpebyemora peaynbTara Ha ~m OMC (dudapmaumo o nedpuunT-
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MEPEYEHL BOIMOXHBX
MACCHBOB NMEPCIEKTHBHOR
MEMHOPALMU

MPHPOJHO-X0- KEACCHOHKA WA

BAACTBEHHBIE —— o0 oo n HUIA
MOKAJATEIH HOID @0

KATEFOPHH (KAACCHI)
METHOPHPYEMbI " JEMEADL

TEXHOIONMEC- BHIEOP METO/IOB MEAHOPAIIHH
KHE CXEMWI ME-______| 4 BHI0OB MEJHOPATHBHBIX
AHUPATHBHKEIX PAROT [LIR KaXKA0H
MEPORPHATHI KATETOPHH IEMEAL
COCTAB MEAWOPATHRHLIX
PABOT
HOPMATHBM OIMPEJENEHHE TEXHHK(-
AATPAT —™ 3KOHOMMMECKUE MOKAIATE-
PELYPGOH AER AN KAXKOTO OMC
I NEPEVEHA ROZMOMKHMX OMC
KOHTPOIbHBIE
UHGPH NO PACUPEJENEHHE OFPAHHYEH-
CXEME PAIBHTHUA =————aed HBX KADHTANOBAGKEHIIT
11 PAZMESIEHHRA HA PAZRHTHE MEMHOPALIN
MEAMOPALIMTE B PETHOHE
P 9.1 MEPEMEHL MEPBODYEPE/THBIX
ne. 2. OMC, KATMMTAROBIOXKEHHI
Ocnorubie Tex- HA PASBHTHE MEJHOPALHH
1IDAOMHYEC KHE B AJAMHHHCTPATHBHBIX
arunn PAROHAX
REPEMEHB —
MEAXOKACHHA OITTHMH3ALIMA PECYPCHOTD
 nepepaborxs FOARHIMCHbX ™1 oBECNEMEHMA MEAUOPAIIL
HHOPMALHH YCTOHMHBLIE, KOMITPOMUCCHRIE
nupn paspaborke BAPHAHTM PAZBUTHA
CxeM passHTHE H PASMENIEHHA METIOPALHI
H pa3MELIEHHH PARPAROTHKA REPCIIEKTHBHOI'D
MEAMOPaLHK ELIAHA PAIBHTHA 1l
PASMELEHHA MEJHOPAUHH

HOCTW pecypca ua j-ro UP, notpebnasemaro 4N BLINOAHEHWA MEAWOPATHMEHLIX pa-
60T Ha /i-m OMC). B CBRIWM € 3TWM XaPaKTEPHCTWKM Cij WHTEPNPETHPYIOT Kak
CLUEHKH GTUMYNUPYIOUEro paseuTa UP (cBoOBro popna BHYTPEHHME «UEHbI» NpW
MCACNLaGRaHuK /-M OMC eauHWLLl PECYPCa ONPeAeneHHOre KavesTaa 1s j-ro MP).

OTMETUM OCHOBHbIE CBOMCTBA OLEHOK Cj:

1) € = Onpndj = O;

2) Gij + wnpmay - 1.

TpebopaHne BCEMEPHOR SKOHOMWA RPUPORHLIX, MATEPWANLHO-TEXHNHECKMX,
TPYAOBRIX, PMHAHCOBBLIX W ADYTHMX PECYRCOB NPM MHOMOLIGNSBoi pacypcHOM On-
THMUIALMA PEANMIYETCA HA OCHOBE OTKA3a OT ohpegenexHbix WP (ToyHee roeops,
CHAMEHWA MHT@HCUBHOCTW NOTPEONEHWR PECypcos M3 3THX WCTONHUKOEB). Apry-
MEHTOM LNl OTKA32 CAYXMT HEONPERENeHHOCTh UHGPOPMALMKM B OTHOWEHUM MX
ncnonk3osanka. OTkas o1 UP NpUBOANT B KOHENHOM CYETE K NepepacnpeneneHi
KAMMTANLHEIX BNOXEHWI HA PA3IBUTHE MENWOPALIMA, CBASAHHOMY G YBREAUYEHWEM
0BLEMOB W NOBLILLEHMEM KAYecTBa pecypcos B UP, a Takxe COBepLUEHCTROBAHWUEM
TEXHOMOM MK MENUWOPaTHEHBX PaGoT.

YKpynHeHHan GNok-Cxema NOGTROSHHAR PACLUMPEHHON ONTIMM3AUWOHHON MoOE-
AW PECYPCHONO 0GECNEHEHMA MEMVIOPALIMA C MCNONL30BAHMEM CTAHAADTHIX 0603Ha-
HEHUIA ANA 3aMMCH ANTOPUTMOB W NPOrPaMM NOKA3aHA HA pUeyHke 9, 2,
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C HAMANRG ) BAUK HACTFORAKH

e | CHETFMM OTPARHUEHTI
FAJAHCHPORKA PEINEHHA MyTEM r
NOCAEIOBATEABHEIX BPHEIHKEHW | 3 Gl — it i
1 | /
ik Ak T =, ,>h imn
i | _: & T
OrPAMMYEHHS Mo ET <y, b, @
COBMECTHMN I
HET | “‘: LTRE A )
| OTKAZ OT HEKOTOPHX BP |
] i Z E, s K [
KOPPEKTHPORBK A TIAPAMETPOR L e
MOTEAH
]

r
HIMEHEKHE KA'ECTBA PECYPTA -
£ B fu HP }— —|L Hi=dhy+ Ay

BOK KOPPEKTHPOBKH KO3Q®H-
i - IMEHTOB LEAEDOR 0¥ HKLMM
YTNUHFHHE. TPERORAHWA £,
i-ro OMC K KAMECTRY ] mmeeas
L

PECYPCA B j-w HP
|

KOPPEKTHPOBKA OHEHOK

r

1 -1,

TPYAHOCTH OBECTIEMERMR d; |— —] dy= 50 - 443
L

T R Prc. 9.2.
-1 OMC PECYPCOM WA jaa MP M-k, VxpyneHHas
1 Baon.
OK-CXeMa
KOPPEKTHPOGKA OUEHOK Cy __|r = mtle— A
CTUMYAHPYIOIETN PARRUTKE UP H ki 1-d, ROCTPOSHHA

M pacqera
ZATHAOMHON MOAF AW DA CHIMPEHHOR
QNTHMHIAILH-

| E L Cjuy— win (61 OHHOH MOEsM
[
L uewt orvamsenunx ()-s peCYpcHore
e - ofecneuye Hus
MEMHOPALHH

{ OCTAHOH )]

Wuaekcor Mmonenu: i — unwpekc OMC, i = 1, N; j — vnpexc WP, j = 1, M,
X — MHAEKC BAAA pecypea, k¥ = 1, L} { — nHAeKC anMHHHCTPATUBHOMO paifoHa,
t=1, &

MecxoAHmEe AaHHbie Moaenn: by — notpebHocTe i-ro OMC B pecypeax
¥-T0 BWAA; Xij W Xij — COOTEETGTEREHHO MWHWUMAIBHAA W MakCWMmansHan notpeb-
HocTs i-ro OMC 8 pecypce vs j-ro P, . — anpropHO YCTaHOBAEHHBIA QOCTYNHLIA
obwem pecypca & j-m WP, aq‘, — 3aTtpatel Ha obecnededHune /-ro OMC W3 rpynne:
Ot eauHuuein pecypca w3 j-ro WP na rpynnbl Hi; Kt — o6beM KanuTanoBnoXeHrn
Ha PA3BUTUE MEANOPALMK B /-M AAMWUHACTPATUBHOM panoHe, 8 — koahduuneHT
OTHOCWTENbHOM BRAXHOCTW j~-ro UP.

MepemeHHble moaenu: xj — ofiwem pecypca, norpebnsemMore npw BiNon-
HEHWWH MEINOPATHBHLIX paboT Ha /i-m OMC una jf-ro UP; y — HepocTaowmk obhem
pecypca B f-M WP,

PaccmoTpUM 3TanNbl NOCTROEHWA PACILUMPEHHOW ONTHMU3ALIMOHHOW MOLENK pe-
cypcHoro obecnedesna Mennopaus Gonee noapobHo.

Mo cywecTey, BONPOC O NEPCNEKTMBHOM PAABMTUM Y PA3MELLIEHNM MENHOPALMA
CBOOMTCH K EONPOCY O CTHMYNMYKILIEM PA3BMTHM ONPEENSHHbIX HCTOYHWKOE pe-
CYPCOE ( YEEMMEHMIO PACNGAAraBMbIX BOAHDIX PECYPCOE, NOBLILIEHWKD MOWHOCTH
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6a3 CTPOIMMHAYCTPHMM M T. 4. ). CyLLecTayoLWe LEHb] YaCTO HE GOOTEETCTRYIOT pe-
aAnGHON cruTyaumun obecnesenHocTn OMC pecypcamu. Hanpumep, aedMuMTHBIA pe-
CYPC MOXKET AMETb HUIKYIO LLEHY, A NErKOAOCTYNHLIA — BuICOKYIO (Bona B Crbnpn v
eoga B CpegHen Aaumn). Moatamy B KavecTee KOPOULNEHTOR Leneror GyHKLMM
NHHERHOW ONTUMWIALACHHCER MOAANK PECYPCHONO 0BBCNEYSHUA MENMOPALMA Lene-
COOGPAIHD UCTIONE30BATE NOKA3ATENM Cij {OLEHKH CTUMYNMPYIOLLEro pa3suTia UP).

B pansheRwem GyAem paanMuaTh aNPUMOPHBIA W ANCCTEPHOPHLIA 3Tanw ofipa-
6OTKW WHQOPMaLIVW B NPOLIECCE MATEMATMMECKONO MOJEAWPOBAHMA 3aaad Beibopa
HAMAYMLLIWX BapWaHTOB.

MYCTh Ha anpuopHOM 3Tane o0paboTKM MHGOPMALMM BOCCTAHOBAGHBLI Xapaik-
TEPUCTHEW CTUMYAMDYIOWLEra pasenTua P C) — «BHYTPEHHME LeHst: no 06esc-
neuennmio /-ro OMC eguHMUe’ Pecypca OnpeaeneHHono kawecTea us j-ro WP, O1-
METHM, 410 yem Bonewe Cij, TeM 6ONblle KPUTHYHOCTD (YYBCTBUTENLHOCTL K M3~
manenuo) obhemMa U xauecTea pecypea wa j-ro WP ana nonyvenun TpebGyemoro

peayneTaTa mennwopaupn Ha i-m OMC. Mpu atom [&y] = [xy17", rae keappatieie
ckoBi 0B0aAHAYAIOT PAIMERHCCTE BenwuwH. Toraa Oy x) — 3arpartel Ha abecne-
uenme /-ro OMC pecypcom ns f-ro UP B obbeme xjj, .

B xauectae uenenoin GyHKUMN ANHERHOU ONTHMM3ALMOHHOA MOAENW Pecypc-
Horo oflecneueHns MENHOPALMW NPEANEraETCA MCNONL3DBATHE CYMMAPHBIE «0Go6-
LIEHHBIE» 3aTPaThI.

NpY NOGTROSHMA ONTUMM3AUMOHHOW MONENH ECTECTBEHHD yYecTe Tpefoaannn
no obecneweHHosTy KaXAoro niaHnpyemoro OMC onpegeneHHeiMn BUAAMK pe-
cypcos B Heobxoaumom abbeme (noTpeSHocT B pecypoax). 3Tn Tpebosanus ue-
NnecooSpasHO YCTAHOBWUTE HA DCHOEE TEXHWKO-3KOHOMWYECKOT s 0GocHosaHun OMC.

Buipenvm oTaensHsie BruAabl {OAHOPOAHLIE TPYNNneLI) pecypcos:

Gl (U< M)

Tak, rpynna «s0AHble PecypCki» MOXET BKNIDNAaTh BCE WCTOMMMKN NOBSDXHO-
CTHBbIX, NOAIEMHLIX W CTONHBIX BOA. TOrAA BhILeYKaAdWHble TpeGosaHWA 3anu-
WYTEH 8 BUAE YKa3aHMbIX BLILE OrPaHMueHni. 3aecs nNpeanonaraeTcs B3auMo-
3aMEHREMOCTh PECYPGOB B NPEAEnax BbiQENEHHBIX OAHOPOAHLIX Fpynn Ju.,
% =1, L.. B npoTMBHOM CNyYae, 3TH OFPAHMYEHMA A0MKHLI ObITE ONONHEHL! HE-
KOTOPbIMW COOTHOWEHWAMM B3AMMO3IMEHABMOCTM.

AonycTrm, 4TO BbIAGNEHHLIE KANWTARDBAOKEHWA PACNPeAenceHnl nO rpynnam
06LEKTOR MENMOPATMBHOIO CTpoMTenscTea (&4, ..., Gs} n ccoTEETCTEYIOWMM
rpynnam wcTosnmkos pecypeoa (M4, ..., Hs). B ocHoBy pasmencHvA Ha rpynnkl
G m My MOTYT GBITE NOAOXKEHDI AAMWHWCTPATWBHO-XO3ANCTAEHHLIE WK NPOrPaM -
MHO-UENEELIE NPUHLWILI B OTAMNKE OT PA3feneHnn MCTOMHWKOB PECYPCOE Ha 0f-
HOpOOHbIe TPYNABLI Jy MO BMAAM DECYRCOoB.

MpeAncAOXHM TaK¥e, Y4TC C YHETOM reorpadueckoro NoA0KeHHs onpeaeneHb!
anpyuopHbE YOENLHLIE 3AaTpaTsl aij. CEA3AHHLIE C MCMOAL3DBAHWEM Ha iw OMC
wa rpvnne & eguHuLbl pecypca Wl j-ro UP rpynne: My, Kpome Torg, yCTaHoRNeHb!
MMMMTEI KANUTARCBAOXKEHWA Ki, BhigenseMwx Ha ofecneuskne oboexTtos menw-
OPATMBHOMO CTPOMTENBCTER, EXOAALIMX B rpynny O, pecypcamv W3 WCTCYHMKOR
rpynnet My, NMotpebyem, 4To6bI BLINOAHANOGE BLIBYKAZAHHOS OrPaAHMMEHnE. AHa-
NOCAdHbIM_ 0BPa3oM MOryT GbiTbh CHOPMYANPOBAHLI OFPAHUYEHMA HA MATEpHans-
HO-TeXHWueckoe obecnedeHue w ap.

WUTak, wmeeTcR $parmMeHdT AUMHEAHOR ONTUMWU3IaUWOHHOR MOAGNM RECYPCHOro
obecnedveHHs menncpaumni. CnegyeT OTMETUTL NapaMeTPUHEcKUA XapakTep npea-
Naraemoi MoAenwW. Tak, BJMYMHLL 1), Ha OCHOBE KOTOPLIX GOPMWPYIOTCA Koad-
GruMeHTE O yenesoll dyHKUNKM, MOrYT GoiTb YTOMHMEHD B Npouecce Banaucu-
DOBKM MPEANAAHOBLIX SKONOTO-IKOHOMMMECKMX PELIEHWIA MYTEM NOCNeA0BATEAL-
HBIX NPtBAKKEHWA.

YToBbl OTBETHTE HA BONPOC, MOXHO /M COBMECTWTL TREBOBAHMA K PECYPCHOMY
06ECNEYSHAK) MBNMOPALIMK B PAMKAX BLIAENEHHBIX KANWUTANCRAOXKEHNA W OCHOBHbIX
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BMAIG8 pECYPCOB, B GanaHcosyi mogene (9.1)...{9.5) ssopsT YNpaBAAOWwME ne-
PEMEHHBIE J), 3HA4EHMA KOTOPbIX NOKA3LIBAKIT HELOCTAOLIME OGLEMLE Pecypcon
B KOHKpeThbix WF. 310 BaxHan coserylwan wndopmauma ong akcnepToe, 06-
AEMAIOLAN NDUHATUE pRILEHR 00 OTKA2e 0T ONPeAENeHHbLIX UCTOMHMKOR HA OG-
HOBE QUEHKW BOIMOMHOCTER NOBBILUEHWA WHTAHCUBHOCTH WCNOAL30EAHWA pecyp-
COB M3 0CTanbHbIX MP. B 3Tom cMeicne npeanaraemas MOAENL ARNAETCH MMWTa-
LMOHHOA, .

PRarMeHT ONTHMHIALMOHHON Meaemn BaaupyeTcs Ha anpu-r i MHPOPMaLIMK,
KOTOpast He BCErnd pPeanbHO OTpaxaeT HPPEeKT B3aumMHOro BnnaHnA WP Ha o6ac-
nedeqHocTe OMC HeobxoanMbiMyu pecypcami. HenonHoTa W HEeTOMHOCTD BAHHO
VHPOPMELMIU NPMBOAKT K TOMY, 4TO MOA@AE GTAHOBMTES YYBCTBUTENBHOW K W3-
MEHEHMIO €€ napameTpoB. B ceaau ¢ 3TUM HACTPOMKA CHMCTEMBI OrPaHNEHMA OCY-~
ILECTANAGTCS B PEXMME MMUTAUMOHHOrO MDAeNMpoBatMA, Ero kOHeuHas uefb —
YTOUHEHME WCXOAHOM MHMGBOPMaUnK, WCNonb3yemon ana dopMupoBaHUa MHTEr-
Panbkbix AUeHOK dij TpyaHocTH obecnedenns OMC PECYRCAMM MO «HECTKOW» Tex-
HOMOTUW. B CBA3M G 2TUM BOIHUKAET HEOGXOLMMOCTL NPHBEAEHUS B GOOTBETCTEME
“BHYTPEHHMX UBH» Cjj W CTUMYRUDYIOLLErD paIBUTHS onpepenenHotx MP Ha ano-
CTepuopHOM 3tane 06padotun uHdopMaumm.

BO3MOXHLI CREAYIOWNE YTV YMEHBLLEHNS Cij NYTEM CHUXEHWR TPYOHOCTER
dij oBecnevenna /i-ro OMC pecypcamn ua jro WP,

Npn bukcrpoBaHHOR TEXHONOrUN MENMOPATHAHBIX pa6or:

1) 8 peayneTaTe OTKasa or onpeaeneHib P n ewicecboxgenms coorteetet-
BYIOLUHX KANUTANDBNOKEHWA 11 JECYICOR MMEETCA BOIMOXHOCTL YBEAMNHTL 06LEM
W (W) NoBHCUTE KavecTsa pecypea w3 J-ro Up;

2) cHuxawT TpeGosaHus K PE3YNLTATY Mennopaurk Ma i-m OMC. 3To noaso-
NRET CHM3WTL TpEDGOBAHMA K pecypcam B j-M WP,

B YCNOBUAX COBEPWEHCTEOBAHNA TEXHONOIr MM MEnMOPaTUBHLIX pa-
60T nNpu GUKCHPOBAHHLX TREGOBAHMAX K WX peaynuvaTy Ha i-m OMC:

1) npM HeWaMeHHbIx abteme n kavecTee pecypca U3 f-ro UP nosenseTcs esos-
MOXHOCTE GHW3IWTb TPeGoBaHUA K pecypcam;

2) OTCYTCTEBYET NEPCNEKTUSA YEENWMEHMA DGREMA W NOBLILEHHS Ka4yecTea pe-
cypca B oTgencHuix WP,

3hech YNUTLIBAETCR TOT BAKY, YTO COBEPIIEHCTEOBAHME TEXHOMOIMA mennopa-
TUBHBLIX pAGOT MOXET KARAWHANBHEIM 0GDAI0M VIMEHUTH npeacraenenue NP o no-
TEHUMANBHBIX BOSMOXHOCTAX 06acheuerns OMC pecypcamMm M3 Tex nnm vHbIx MP.

B pesaynsTaTe HENOMLIOBAHMS UMUTALMOMHBIX MOAENEH QCYWLECTBNABTCA ne-
PEXOA OF YAENbHLIX XAaPAKTEPUCTMK DECYPCOR (HanpUMep, HOPMATMBOB), KOTO-
PLIMW MLl PACTIONATA6M Ha ANPUOPHOM 3Tane, K HORLIM XZDAKTEPUCTHKAM — KOH-
KpeTHeiM 06bEMam pecypcoa, natpetnaembix us onpeaeneqHeix UP. 31y nuthop-
MALMIC UCTIONL3YIOT AAA BuIGOpa TEXHOMOrMA MERWMODATHEHGIX pador. o cywe-
CTAY, OHA CAYXUT DCHOBOW ANA NERECMOTPA «BHYTPEHHIX LIEH: Cij. PacyeTt mogenu
(9.2)... (9.6) ¢ anocTepuopHaMK ko3ddpuumentamu C uenesoit gyHkuMK gaeT
BO3MOXHOCTE SHISBHTE ONTUMANLHLIE SAPHAHTBI PEGYPCHOTC OBECNEYEHUA MEenH-
opauymn.

YTOMHEHNE «BHYTPEHHUX LEH» Cij Ha NocTepMOPHOM aTane obpatoTkm vHpop-
Maln OCHOBAHO HA WCTIONL3OBAMMKA MHOMOKPUTEPHANLHBIX MOJENei pecypcHOM
ONTUMUIALAN, NOIBONAICLUNK OCYILECTEMTE KOPPEKTUPOBKY (B 4aCTHOCTY, npassix
HacTel # orpannyeHnin) Ganancosoit Moaenu.

BuiaenMm cneayiowMe BONPOCH!, CBA3AHHLIE GO CTUMYNHPYIOLAM PA3BUTHEM

1) 0 nepcNEKTUBHACTH WeNoNLIoBaHMs UP; pY 3TOM UCCNEAYIOT BOIMONHOCTH
YMEHbLIEHWA 06hemor NoTpebnaembIx pecypeos;

2) 0 aedumMTHOGTH pecypcan e WP; 3nech TPeGYETCA NO BO3IMOXHOCTH YMEHD-
WnTe HEQOCTAIWME CEBEMBI PECYPCOB B MGCTOMHMKAX;

3) o6 oBecneveHu OMC pecypcamy 13 BOSMOXHD MeHblero yncna WP,

142



Bo Btex aTHx CAYYAAX peub MAET O KAYECTBEHHON MHOOPMaLIAL, NOZBONAIOLLER
BLIACHATE, HACKONLKO BAXHO ARA Na3paboTIMKOR GXEMbI COKpaUEHWA chmcka MP
8 KPUTUHECKMX CUTYaUWsX, CBRIAHHLIX G TRYAHOGCTBIO obecnesenns OMC aagau-
HolMH OGBEMaMKM PECYPCOB. TIPMMEHEHME COOTEETCTBYIOWMN MMNTALMCHHBIX W
MHOTOKPUTEPUANALHBIX MOLENeR 3aaauv BLGOPA HAWNYULLMX BAPWUAHTOB CBA3AHG
€ NONLITKOA PAIBEPHYTE KAYECTBEHHYIC MHGOPMALIMIO B KONVMECTBEHHYIO,

Ana opraHn3aunn NPOUECCa UMUTALMOHHOMD MOAENMPORAHWA UCHONBIVIOT Ha-
GOp pazHOMMEMHRIX NOKasaTenai ¥ (npeguenasbix dyHkumii), / = 1, M, ¢ nomo-
LB KOTOPLH YYUTLIBRIOT IKCNEPTHYIO MHgopmauuio 0 saxHocTr KP npn peanw-
3aUMM ONPEAENEHHBIX NPUHUMIOB MHOTOUENEBOW ONTUMM3ALUMK (KOMNpomMUcea).

£ 0TBETA Ha POCTABNEHHBIE BONPOCH! HEOBIOLUMO DpraHM3OBATH Ananor ¢
NP Ha A3bIKe PAIHOWMEHHBIX NOKA3aTEneR ¥ XapaKTEPHU3YIOLLMX MHTEHCHEHOGTL
WCNONL30BAHWA PECYPCOB U3 COOTEETGTBYIOWMX UP. B peaynsrate npuxogum
MHOTOKPWUTEPAANEHOW NOCTAHOBKE 324344 BHIGOPA HAMAYNIWINX BAPHUAHTOR pecyp-
CHOro oGecnedeHns Mennopauuy. Bonpocy 0 aeduurTHOCTM pecypcos B UP co-
OTBETCTAYET Creayowan moaens MO;

(9.1)

roe X — matpuua | |x;jl| pasmepHoct M x M, a y — BEKTOD PasMepHocTH M,

BBegeHre B KA4ECTBE YNPaBNAIOWNX NEPEMEHHLIX PAIHOMMEHHBIX npepueneebix
$YHKUWA yj NOSBORAET ChOOMMPOBATL LENEBYIO DYHKLLUI (9.1) GanancoBOA Mo-
Az, KoadbuunenTr i, KOTOpsIe YMTLIBAKGT OTHOCUTENLHYIO BRAXHAGTE U $u-~
JNNECKYIO DAIMEPHOCTL NOKAZATEAEH ¥, MOXHD BbIGPATL H2 OCHOBE 3KCNEPTHON
MHGOpMaLiuK o npuopuTeTe WP B pamkax nexcukorpadmyeckora nogxoga K MO.
Npudem dem eoiwe npuopnTer j-ro P, Tem Goamse 8.

BMecTo noenLITKW anpuopHoro CROpPAaYMBaHMA Apeguenessi HYHKUMA 1 npen-
7AragTCs PEWMTE 2NANTHBHYIO AMOPUTMH3ALMIO 3aaaw BuIGOpa HAMNYHWINX BA-
PMaHTOB DECYPCHOrO OGECNEYEHWA MEMMOPALMK. B AaHHOM CAYYAe BeNWqMHLI Bi
YAOBAETBOPSIOLLNE YCNIOBHIO HOPMMPOBKW, WHTEDNPETURYIOTEA KaK BEPOATHOCTW
NPUBAEYEHUA B KANECTBE OCHOBHOW UENK DACYPCHOW ONTHUMM3ZLWM OTAeNbHBIX
npeaueneebix GyHKLmA.

B AWANGT OBbIX 3AANTHEHLIX AAFGPMTMAX YYHTBIBASTCA BOIMOXHOGCTH noAyYEHNR
TEKYWEN IKCNEPTHOR MHGOPMALMM WM NOBLILLEHNR cnacobHocTw JINP oLeHke
TPEANOYTHTENbHOCTH BAPMAHTA PECYPEHOro OBECNEYSHA B NPOUECCE MMWTALMW-
OHHOr O MOJIANDOBAHMA. TIPU 3TOM NPECNEAYETCA USNE COKPALLIEHHUA NEpeuHa BO3-
MOXHBIX UP. B kauecTae coBETYKILLER MHBOPMAaLmy IKCNEPTLI NOAYHAKIT CUCTEMY
KOMMZHCAUNK, T.€. CBEABHWA O BOIMOXHOCTH HAPALUMEAHWMA MOLUHOCTER pRAaa
MP 3a 24ET DTKA3Z OT APYrUX NPW JAREHHLIX KOHTPONBHBIX Undpax PIENTHA Me-
nuopaumi. B peaynutate auanora ¢ MNP $OPMHMPYETCA UBNEBRan byHKUHA W CTa-
HOBWTCA COBMECTHOM CUCTEMA OrpaHmyeHui 6anaHcoBOM Mopenw.

AaHHan uenesas GYHKUWMA CTMMYAMDYET SKOHOMMWIO AedrumtHe pecypeos. B
NPeAnaraeMoi TEXHGNOrM MOJCNMPOBRHMA DHA «POXAAETCR» HA DCHORE KOHT-
PONEHBIX LW pa3enTiA memopaunn. Ee dopmnpobanue roleonser npeoaonets
TRYAHOCTH, XAPAKTEPHLIE ANA MHOTOLENEBLIX 3334 NPUHATUA PELISHWA B CUTY-
aUWAX, KOFAa MMEeTCA GONLLLOE YMG/IO Pa3HOMMEHHDLIX NPeALEneabx DYHKLWH n
BOIMOXHO ONEDMDORATE MWL 3HAYEHWAMM 3TMX ByHKUMK, TAK KaK OTGYTCTBYET
VX ABHBIR AHANWTH4ECKWIA BWA.

ApANTMBHAR ANrOPUTMM3aUNA CRAGOGOPMANHAGEAHHLIX 3amay pecypcHO#
onNTAMMIALMK. HU3KMA MHEPOPMALIMOHHBIA YPOBEHD MATEMATVNECKOTD ONMGaHus
cnaGohapPMATM30BAHHBIX 33024 BLIBOPA CRAZAH C HAONPELENEHHOCTbIO TpebGoaa-
HUA K KAYECTAY HAMMYNLWIWX BAPHAHTOR M HECTAHAARTHOCTLID CUTYALMIA MPAHATUA
peLLeHWA.
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HeonpeaeneHHOCTs B BoIGOPE KPHUTEPHA ONTUMANGHOCTA M B 330aHWMKM OrpaHi-
YeHUH NOPAXABHLI HANWYHEM GONBLLIOMO YUGNA PA3HOMMEHHLIX, MPOTUROREYMALIX
noxaszarened Ka4ecTBd M MX NPUHRANEXHOCTLIC K Paa/MuHbIM HEPANKUHECKKUM
YPOBHAM NOWHATHA pewenwni. MoaYepKHEM, 4TO CAMO NOHATME «KauecTeo» Ba-
PUAHTOB ¥ HEOGXOAUMOCTE €r0 QUBHKM NPUBOAWUT K MHOrGUENEBLIM {MHOrOKpI-
TepHanbHbiM) 330a4aM NPHHATHA PeWweHnid, B KOTOPLIX aKTUBHO WCNONL3YIOTCA
?naunn. ONBLIT ¥ IBPUCTHYECKWE CNOCOGHOCTH AMUA, NPUHAMAIIETO PEeLLeHUA
Nne).

HecTanaapTHOCTL CHMTY2UMW NPMHATHA PEWEHWS XapaKTepu3yeTcs BhICOKON
PA3MEPHOCTLIO 33Aa4N, ANTOPUTMUIECKOR GOPMON 33AaHVA 33BMCHMOGTEA {BO3-
MOXKHOCTBIO BLIMMCNEHMA AR KAXOOr0 BAPMAHTA NWlb 3HA4SHWA NPEALENSBLIX
GyHKupR M PyHKUMK OrpaHMyeHWi), HEIHAHMEM ABHOMD aHANMTMHECKOro Buaa
$yHcumn npeanouTedua (O} NNP (a03mMoXHOCTEIO ONEPHPOBATL B NPOLECCE No-
MCKA HAMNYHLUWX BARWAHTOR TOABKO «NOTOMENHuIM» 3uanuem NP o @) w ap.

Hanuume HECKOALKUX NPeaenbHbiX {aCUMITTOTUNECKMX )} U@AEALIX YCTAHOBOK Bol-
A6IBAET HEOGXOAMMOCTE B MHOrOKPUTEPWANLHONA NOCTAHOBKE 3anay Bbifopa Hau-
AYYHWWK BAPWAHTOB.

Takan NOCTAHOBKA MMEET CIEAYIOLLYIO HedOpManbHylo 3ammihb!

min |
fitx) ~ xe D
e (9.2)
min
fm(x) - xe O
roe x = (¥, ..., Xn) — BEKTOP NEPEMEHMbIX, f= (A ..., fm) — BEKTOR NpEAUE-

neewx PpyHELm;, D — A0ONYCTMMOE MHOXECTBO BADUAHTOB.

OHa OTPAXAET PasnMuHbie TPEBOBAHWA K KA42CTRY HAWMYYLLMX EAPWAHTOR 8
3KcTpemansHow GopMe 6e3 0CcoaHanma, Ne CYLIECTRY, NP koMNpoMCCa MexXAay
AHAYEHUAMM OPOTUEDPENMERIX NPEAUENeBLIX PYHKUMA.

PasnnuHbIe NOAXOALI K NPoGiaMe MHOrouenesomn ontuMilaumn (MO) otnuya-
WOTCA PaaHooBPAZMEM CUTYALMIR MPUHATMA PEIEHWA, B KOTOPLIX WX CTAPAOTCA
MPHMEHATL, NOHUMAHWEM HAWAYYLWErD BAPWaHTa, COOTHOLEHWEM ANPUOPHON ¢
Tekyuiei uHOPMALMK, NCNONEIYEMON AN BbIARNEHNA CTPATENMM KOMNPOMWCCA,
W ap. Tak, NPU HOPMATUBHOM (aKCHOMATMYEGKOM) NOAXOAE MOWUCK HAMNYYLIEro
RAPMAHTA CBOOWTCA K BwGOPY NPUHUMNG ONTUMANLHOCTY W {Mnn) GopMrpoRAHMIC
@M g peaynbtaTe NPOBEPKM 330aHHOM CACTEMLI AKCWMOM O BCTECTEEHHOM nobe-
neHwn JI0P.

Ecrn fIMP TPYAHC NOGTaENATE AOCTOBEPHYIO MCXOAHYIO WHPOPMALMIO, TO Ue
necoabpasHo CHAYANA NPUMEHATb ANANTMBHGIA nopxon. OH CBA3AH C OpraHWaa-
uMei npouecca s3aumHoro obyuenua MNP 1 nconenoeatens onepauni (KGHCYNL-
TaHTa N0 NPMHATHIO pellenuii, JBM) nocTpoermo @M. Mpu 3TOM NoHRTAE Ha-
VINYYLUErD BapuanTa HOPMYNMPYETCA HA AILIKE DASHOWMEHHBIX NPEAUENEBLIX (yH-
kuuia. Kpome Toro, otnapaer TpyaHas npofinema vx HOPMUROBKKM, CYLLECTBYIOWARA
npyv aKCHOMaTUHECKOM NoAxoae,

PauMoHaNLHLIM, C HAWER TOYKW 3PEHUR, ABNAETCH COBMECTHOS MPUMEHEHWE
AKMUOMATHNECKOrD ¥ ananTuanoro nogxonos. NpuieM aganTHeHLIE YEN0BEKO-Ma-
WMHHDIE NPOUSAYPE COCTABNAIOT 0CHOBY «TMEKOW» HaCTH, a aKCHMOMATUBHOE. CBER-
ThIBAHWE APEAUENEBLIX BYHKLIUMA — «HECTKOR» Y2CTW TEXHONOTAM MaTEMATWYE-
CKOrO MOABNVMPOBAHWA 3a0a4 BbIBOPA HAUNYWILIMX BapuanTos. PacCMaTpUBaeMbe
Huxe 3apnaum MO AsnsoTeR cnaGodopManM30BaHHBIMKI, T.€. HYXKOAAIUAMACA B
6onee NoNHoA dopmanuiaunm.

HanpaenAlouivin METOACNOTMHECKWA TIPWRUWMN MATEMATHYECKOID MOAGNWROBA-
HUR MHOTOUENEBLIX CNabodOopPMANKIDBAHHLIX 33Aa4 3AKMOYAETCH B TakoWn nepe-
$OpMYyNMpOBKE MCXOAHOW NOCTAHOBKW, KOTOPad NO3sORSeT y4ecTb acoGeHHoCcTI
VK MOCNEAYIOLWENH ANTOPNTMUIAUAN, CBAIAMHEIE C OPUEHTMPORKOW Ha HIOKHUA WH-
$OPMAUNOHHLIA YROBEHDb.

144



Ranee Gyaem npeanonaraTh NMLh CYWECTEOBAXME ONTUMWUIWMPOBAHHOW GyH-
Kuuu npeanoqredud JINMP. Mpuyem AsHLIA aHANWTUYECKHA B AAHHOR PYHKUMK
HEWIBECTEH U MMBETCA BOAMOXHOCTE NMLLL CPABHWBATL 3HAYEHWA £€ DaNH3aLMiA.
Ana nonyveuua peanmaaupid N wenonbayiotcs otaetsl MNP Ha onpeaeneHHme
BOMPOCHI, HanpumMep: «YKaxnuTe Homep Npeauenesoi GyHKUNA, 3HAYEHWE KOTOPOH
AONXHD BbITb YAYHLEHO BAA Nepexoaa K Bonee nNpeanoyTUTENBHOMY BapHaHTy?;
«KaKoBb! YAOBNETEOPHMTENLHBIE YPOBHN NpeauenessiX hyHKLMAT:, « Kakux npe-
Aenax HAXOAATCA BEPOATHOCTU, € KOTOPLIMM HEGOX0AUMO YNY4LATE JHAYEHUA TOH
WA MHOA Npeguensedin dyHkuMK?:; «Kakoh W3 AByX BapHaHTOB NPeaNoYTUTENL-
Hee™ W T.4. 30ece B KAYBCTEE MAMEPWUTEALHOTa YCTPORCTRA BLICTYNAET YEN0BeK,
WMEIOLWMA OrPAHUHEHHBIE NCHXCPU3NONOTMHECKNE BOIMOXHOCTA NO nepepaboTtee
MHOrOMEPHOIA MHpOPpMaLMK. 03TOMY B YCROBUAX HEGNPEAENeHHOCTH TpebonaHwui
K KAYSCTEY HAMAYHLWIMX BAPHAHTOB OCO3HAHUE KOMNPOMUCCA W goprmporanue Pl
(ceepTeigaHMe npepueneebix GyHKUMA) QONXHL Ga3IKPOBATHCR Ha MeTone «npob
1 owmboks. BaxMocte n HeabxoaumocTe owmbok 8 oteetax JIMP COBACHAETCH
TEM, 4TO OHW HE TDNBKQ 05ECneunBAINT «NPUBNMKEHWE K UEMN — KOMNPOMWUCCY,
HO W YAANEHWE OT 3TOM Uenn, 4To HeceT Gonswyio mudopmaumo, GopMupyowy
pansHeAwwe warn JINPs.

Taxkum 06pasom, GyHKUMO NPELANOouTEHMA LEeReco0GpaaHO paccmaTpreaTh KaK
pPeAynLTAT OCPEAHEHWA CAYMAMHOR oueHoNHOW dyHxumm JITIP, peannaaumwn KOTo-
PO, MO CYWECTBY, WCNONb3YIOTCA NPWU AOKANBHOM CPABHEHWMM BapwaHToR. MNpw
3ToM hyHKUUA NPEANONTEHMA POPMURYETCA B PEIYNbTaTe arperupoeasin «no-
ToueuHbix» 3Havmni NP (ocpeAHeHWA Ero OTBETOB)} W NOHWMAETCA KaK ACHMNTO-
TAYECKAS UENb. [NA NPHBEAEHWA B COOTBETCTBME MATEMATWNECKON MOCTAHORKW
YPORHIO anropuTMnaaunn 3agady (9.2) HeoGxoawMo nepedopMy/IHPOBATL B BUAE
CNEQYWLWER OAHOKPMTEPHMANEHOW 3a0a4A CTOXacTMMECKOW onTummaaumu (CO):

W) = Mz{SlAG), ..., foix), z)} - s (8.3)
rae Z — CRyHaiHeA EEKTOP, OTPAXAOLIWA HETOYHOCTD, HEYBEPEHHOCTL B OTBETaX
MNP npu ¢pasHeEHMin peani3auni HEKOTOROM CNy4aldiHOW OUSHOMHOW PYHKUHK
o{-] (Nnpu ouexxe xavecrTasa TOMO MKW WHOMO BapwauTa); Mz } - MaTemaThye-
CKOE OXMaaHne oueroqHoN dyHkuma JINP no Z; W(x) = ¢lfi(x), .., fa()] — He-
KOTOpan CBepTKa npepueneekix GyHKUWA, CTROTO MOHCTOHHAA N0 NPEANCHTEHNAM
nnp.

Mlepenaem K CO3AaHMKD B PAMKAX HEKOTODOW OAHOKPUTEPHANLHOW 3anadm GO no-
TEHLMANbHLIX BOIMOXHCCTEN NO NPEC ACNEHMIO HEONPEAENEHHOCTH B TPEBOBaHWAX K
Ka4eCTBY HAMNYSLUMX BAPMAHTOR B HECTAHAAPTHBIX CUTYaUNAX NPAHATHA DELUEHWA.

EHavane BLIASIMM YHHUBEPCANLHOE CBOWCTEO HECTAHAAPTHOCTU CUTYaUWA 8 ue-
NOM HA ANTOPUTMMMECKOM ypoBHe. Takoe CeOACTBO — «HEAOKANbHOCTL:, CBA-
3aHHAA C TPYAHOCTLI) NPEACKAdaHWA NoBefeHdn dyHkuMK npeancutenwn JiNP s
oBnacTn nowcka Hamnyvwmnx sapwautos. Moaromy noebiwexwe aphexTHBHOCTH
npoeKTUpyeMelx anroputmos MO ponxHO Ga3NPOBATLCH HA BLIFRNEHWM CKPLITBIX
CTRTHCTHNBCKMX 3aKOHOMEpPHOCTEH (CnywaiiHuix ¢$akTopos), Nexalux B oCHOBE
NPOrHOIWPOBAHWS OCPEAHEHHOID NOBENEHMA OUEHOMHOW dyHKuww NMF. Ona Ha-
XOMA2HAR $aKTOROB B NPOSKTHPYEMBIX ANropMTMaX NPpouece coboraeqHo noucka
HAMAYHIIMX BAPMAHTOB NOMKEH PAUMOHANBHO COYETATLCH C NPOUBCEOM MCCNeRo-
sanua DM (redepuposarun 1 06paGoTkM CTATMCTUYECKOW WHbopMauwn). Kak
cneacTeMe — HeOBX0AMMO NPWMBNEKATL YHUBEPCANkHnie {B NEpBYI0 OMEpEAL BE-
POATHOCTHWE) Cxemel nepebopa ANA BOCNIONHEHUA HEAOGTAIOLLEN CTATMCTHUNECKOR
WHPOPMALWA, A TAKKE BLIRBAATL CTATMCTUMECKWE CBR3NM MEXAY NEPEMEHHLIMA,
0oByCcnosneHHnIe ASHCTBMEM Cly4aiHbix ¢axTopos. lMocnenwee onpegenset esibop
HoGUTENned MHGopMaLy, y4acTByiowel B cnocobax nossiLIEHWA 3PPEKTUBHOCTH
NpoeKTUpYEMLIX anroputmoe MO. B navHOM Caydae HOCUTEARMM CTAaTUCTHYECKUX
CBA3EA ABNMOTCH PACNPEAB/IEHWA, T.E. CMCTEMA CTATWCTHHECKM CBR3AHHBIX CAY-
YalHBIX ABKTOROB.
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HeobxoaumotTs ShISEREHUA CywanHbIX GaKTOPOE, OTPAXAIOLLMN CTATMCTHHE-
CKYIO CBA3b MEXAY NEPEMEHHLIMK, A TAKKE NPMENEYEHUA BEPORTHOGTHEIX CXEM
nepebopa Tpebyer pacumpeHns NoHTHA «nepemeHHan-, MoaToMy HEOBXoaMM Ne-
pexan OT MCXOAHbIX, AETEPMWHWMPOBAHHBIX NEPEMEHHBIX X1, ..., Xn K OBoOGueH-
HBIM CNYYAAIBLIM NEpEMEHHbIM Xi, ..., Xn. B Cuay paHaoMM3aLmMn nepemeHHsix
npepuenesnid dyHkuum 1 O 0KA3LIBAOTCA GAYYARHLIMM BenmunHamn, B cBA3M
C 3THM AnR RONYYEHWA KONMMECTEEHHOR DLEHKH BAPHMAHTOR €CTECTEEHHO nepeitv
K ocpepHeHHLIM XapakTepucTukam, B pesynsTate mpuxoauMm K caeaylollen op-
HOKpMTEpPHMAnLHoW 3agave CO:

b = Mc[Mz{FMAC0, . e, 21}) - 1“)‘('; (9.4)

fae ©(X) — HEKOTOPLIA BYHKLMOHAN, 33A3HHLIA HA MHOXECTBE GAYYaHHbLIX BEK-

TOPOE (A}, B KOTOPOM BEABTCH NAWCK ONTMMAILHOTO pelleHus X = X*.

PacCMOTRMM BOMPOCH! «NPUBAIKW» K PAHAOMUIMPORIHHON NOCTaHoBKE (9.9) 3a-
Aaur MO perynapHoi anroputmudeckoi 6asbl CO € BEPORTHRIMM rapaHTUAMM OTbH
CKAHWA HAWAYMLLIWX BAPHAHTOB. ANropuTMbl CO NO3BCAMOT, HE 3HAR ABHOMO aHa-
MIUTWHECKONO BAA UENSROTD QYHKLMOHANA M ONEPUPYA NWUWDL PEANNIALKMAMKA CNY-
HAAHOR OLEHOYMOW dyHKUmu JTNP (CTOAWEN NoA 3HAKOM MaTeMaTHYECKOrs OXM-
AaHnA), ONTUMU3MPOBATL 3TOT YHKLMOHAN.

Popmannaaumus sagaun (9.2) B 8uLe PAHAGMMINDOBAHHON MOCTAHORKN AOCT&
TOMHA ANA NOCTPOEHMA B PAMKAX CXEM CTOXaCTUHEGKDH annpokCHMAaumM apsan-
THBHBIX YENOHEKO-MALLUWHHEIX NPOULAYP NPHMHATAR PEWIEHWIA, COOTBETCTRYIOUMX
HIHEMY VHOOPMALUOHHOMY YPOBHID M OGECTIEYMBAICLLIMX AOCTHXEHHME ACMMI-
TOTUMECKOR LeNK B BEPOSTHOCTHOM CMBicne. JlauHeie NPOLIGRYPb! RBASIOTCHA KOpP-
PEKTHLIMH YENOBEKO-MAWKWHHEIMK NPOLIERYPAMN (G TOUMKW 3PEHHS AGCTORBPHOGTH
AONOAHUTENLHOA KHGOPMALUK, nonyvaemon oT JINP) B COOTBETETEKM G NPUHATOM
TEPMUHONOTWeR (Nlapuien, TlonAkoe, 1980). Kpome KpuTepUa <COOTRATCTEMA Tpe-
Gopanuia metopa BoamoxHacTaM MNP, npoexTHpyemsie anroputme: MO AonXHbI
OLEHUBATLCA NO CAEOYIKHUWM KOUTEPUAM: YYBCTEBMTENbHOCTL K CRYYARMEIM OWWG-
kam JIMP 1 cKOPOCTE CXOAMMOCTH [4MCN0 MTepaumit u yueno obpawerii k JMP).

MNpakTHYECKOE NPMMEHEHE BEPOATHOC THBIX MTEPALMOHHLIX Npouenyp MO otec-
Ne4HUBaeT ONPEAENEHHYIO CKOPOCTb CXOAMMOCTH AaXe NPM HANWNMK OLLMBOK B OTBE-
Tax NP,

Mpr NOMCKE HAWMYYLL X BAPUAHTOR B MHOMKECTBE CRy4YaiHLIX BEKTOPOB { X} MCNoNb-
IYIOT UTEPAUNOHHBIE NPOLE YL NEPECTROMRKK PACTIPEASNEHINA, KOTOPbIR HMKE By-
AYT NOAYHEHE! B PAMKAX BAPMALMOHHOTO MOAXOAZ NO OTHOLLEHWIO K PAHAGMMIN-
fOBAHHOW NOCTAHOBKE. 8 AAHHLIX NPOUEAYPAX LA NONYHSHWA HAYANLHOTO NPWSAK-
XEHUA UENECCO6PAING NPMENEKATE YHUBEPCANbHIE CXEMBI Nepeboga, Hanpumep
MeroAIN-noucka. YenoBexko-MALIMHHbIS NPOUEAYPLI MPUHATHA PELUEHWA, OGHOBAH-
HbIE HA AAHHOM METOJAE, BAI0T BOIMOMHOCTH NOAYYATh PENPEISHTATUBHYIO BoIBOPKY
Gea obpawenua K NP B peaynkTate reHepUpOBAHMA 33A3HHOTO YUCNE BIPUAHTOR,
HanGonee PAEHOMEPHO 3aNANHAIOUMX 0ONACTL noncka. DgHako a8 meTtoge Jf-novcka
OrpaHnieHsl BOSMOXHOCTA MCNIONLI0BAHWA AONONHUTEALHOW WHbopmauwn JIMNP npu
UENEHANPANEHHOM NOCTPOEHMW MHOKECTSA BAPMAHTOR,

ANA BLIABAGHMA OCREOHEHHOR TEHABHLUM HOPMUPOBAHUA DYHKLMM npeanoy
YeHUA BAKHO MMETH «NEPBMMHYIOCTATHCTHKY, T.€. TeKywlyro nHGOpPMauWio, nos
Y4aEMywo B Npouecce avanora o1 /NP W 0TPaxaoLLyo YKA3AHHBIE ELILE MPOTH-
BOpEYMA B ero OTBeTax. B xaveCTBe WCTOMHMKA Takod crarucTmkm {o6ysalowen
NoCNeACBaTENLHOCTH) MOTYT GoiTk HCHONB3GBAHL ALANTUBHLIE YENOBEKO-MALLIMH -
HLIE NPOUEAYPLl, DYHKUUOHUPYIOWMWE Ha HUXHEM HHPOPMAUMOHHOM YpOBHE.
B cBA3M C 3TUm BOIHMKAET HEOBXOAMMOCTE COBEPLUEHCTEOBARHA AAHHLIX NPOLLE-
Ayp Ha OCHOBE CyXeHWs 0BnacTv nomcka HAWAYNWHX BaPWMAHTOR.

Anr cyxenun obnacTv noncka {(coxpawienns nepeGopa) BOCNOAL3YEMCA EAX-
HbIM CEOACTEOM 3a0a4 MO — nprHaanexHOCTHIO ONTUMANEHOD PELUSHMA MHO-
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KECTBY NAPeTo-OnTUMANLHLIX BAPUAHTOR (KOMNPOMUCCHLIX To4ak). NosaTomy ana
COBEPLIBHCTBOBAHWA NPOEKTUPRYEMBIX BEPOATHOCTHLIX AAANTUBHBIX Npoueayp MO
K NONHOMY NepeGopy BapMaHTOB HECOXOAMMC A0GABMTE NapaMeTPUMECKne tno-
co0bl ueneHanpaRreHHOro JBMKEHWA B MHOXecTee MMapero.

Npouecc oGyuernn MNP 8 OUEHKE BOIMOKHOCTER KOMNPOMHCCA B CPEOHEM
Aonxen GAIUPOBATLCA HA €O OZHAKOMNEHWA C DANMYHLIMM MPOMEXYTONHLIMUA
DofMamMu NPOSBNEHUA NOCABACTEMIA NPMHUMAEMBIC DELWEHWR. YH1BEPCanbHLIA
GNOGOG NPOABAEHMA TaknX NOCREACTBMA — oBHAKEeHMe NPOTUBOREYMA B OTBETAX
NP, K KOTOPEIM NpUBOAMT BLIGOP OTAENbHOR NPeAUEneBor GYHKLUMM B KauesTee
OCHOBHOO KPWUTEPWR ONTHMANGHOCTH. Hanbonee Apko Takme nNpoTHBOpEuwMs npo-
SIBARIOTCA HA NAPETO-ONTUMANBHLIX BAPUAHTAX UMK B HMX OKPECTHOCTM.

Taxum obpazom, avanor NP ~ MO Ha HUXHEM MHDOPMALMOHKHOM ypoBHe fgon-
XEeH CONPOBOXAATHCA TEHASHILMEW BLIXDAA B ONPEAENSHHYIO NAaCTh MHOXECTBA
Napeto. Jaunyo TeHgeHUMIO HEODXOOMMO «BBIHEGTU» HA YPOBEHb NOCTAHOBKM
HEXOTOpol 3ahaun CO, 0TPaXAIOLLER HEONPEAGNEHHOGCTE & BLIGOPE KPUTEPHA ON-
TUMANBHOCTI.

M3BecTHO, 4TO LE/IBHANPABNEHHOE ABMXEHUE B MHOXBCTBE SthQEKTHEHBIX TO-
YEK MOXHO ONpeaensTh NYTeM pPeuweHus 3afay

o fiog - M0
; ! xe D (9.5)

esibpas paanuuHbie HABOPBI NAPamMETPOB O = (D1, ..., Pm), YAORASTEOPAIOWME
YCROBUKD

Ep]=1, p=0 j=1m
i

AONORHNTENBHYIO 3KCNEPTHYI0 MHGOPMALIAIC O NPHOPHMTETE NPEALENEBLIX dyH-
KUMA 4aCTO HE YOAETCR 33cTAGWnM3npoEaTs W3-3a Hanuums owwubok B oTEETax
NNP. B 3ToM cnywae «OxoHdaTenbHas» ceepTka (9.11) He mcerpa wmeeT npak-
THYECKWA CMbich. Chopmynupyem sagiawy CO, 3KBHBANGHTHYIO & ONpeReneHHOM
cmeicne 3agave (9.10) # nprecaswyo k GONee NONHOW GOPMANNALMU NGXOLHOMN
aapayn MO (9.7). Ona ynoBeTea NOCNEAYIOWER aNrOpPUTMHIALMNK MHMCIIOBLIE OUEH-
KW NpUOPHTETa 2 SyAem MHTEPNpPETWURORATL KaK BEPOATHOCTW Buibopa j-i npes-
UENeBsoi GyHKUMA B KIYECTBE OCHOBHOTO KPMTEPNA ONTMMANLHOCTH COOTEETCT-
BYIOLWEH OQHOKPHTENWMANLHOR MORENH.

BeeaeM B PacCMOTDEHWE QMCKDETHYIO CRy4aliHyid Eenwumny V, oTeevarowyio
3a opranuaauma auanora NP — 3BM, koTopobiih NOAARPXMEAETCA NPOLEAYPamMK
UEAEHANPABNEHHON0 ABUXEHWA B ONPEOENEHHYID YACTh MHOXECTBA Napeto. Owa
NPHHAMAET 3HAueH4a 1, ..., M C BEPOATHOCTAMW D1, ..., Pm W COOTBETCTEEHHO
XAPAKTEPU3YET HEONPEAENSHHOCTE B BLIDOPE AWHOIO KPMTEPHSA ONTHMAaNbHOCTHK.
C senwumtoi V casaana dyHkuma fr(x), NDWHMMRIOWAA B KAYECTBE PEARV3ALMIA

HaGop npegueneanix dyHkLwmia Ai(x), ..., fm(x). Torna sagaua {9.10) npuobperaer
BAD
min
Mi{feo} + T (9.6)

Cnyuaitnee BennusHLL V' (BepoRTHOCTH @y, j = 1, m) ssnmoTcA HENOCPEACT-
BEHHO YNpaBNAeMbIM NapameTpamy (NapaMeTpamu obyserms) 3TUX anropyTMoE,
NPHYBM PEANM3ALMM ¥ CRYMSWHOR BEMWMMHEI I B KayecTBE OCHOBHOIG KPMTEPMS
COOTEETCTEYET NPHBAESUEHWE NPRALENEBOA PyHKUMKM fi(X).

Pacnonaras npuGamxeHtbiv peyjesnem x(V) aaaaun (9.6) 1, chenosatensHo, Ha-
Gopom anavenmit fi(x(V)), ..., fm(x(¥)) NP noctaBnser AONOAHMTENLHYIO WHdOP-
MALMI, KOTOPYIO HCNONLAYIOT NPU xOppexTpoeke V. [N nonyueHus JaHHOA WH-
thopmavmmn ucnonsayioT ateeTsl SINP Ha BONPOCH!, CER3IAHHLIE G PEANWAALMAMN €ro
OLI@HONHOW $yHKLMM npeanoyTeHns. Hanpumep: «Ykaxure Homep npeauenenoi
PYHKUMHM, N0 KOTOPOR AOGTHIHYT HEYAOBNETEOPMTENLHLIM YPOREHE nK «YKaxure
HOMEDE RPEAUEREBLIX DYHKLMIA, IHAYEHMA KOTOPLIX HEOBXOAMMO YAYYLIMTE AR Ne-
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pexona K Gonee NPpeanouTUTENLHOMY BAPWAHTY, W HOMEpPa Npeauenesbix GyHKLMUA,
ANA KOTOPLIX AONYCTUMO CHUKEHWe KadecTpa», MHdopmaumo ot JINP obpabaTwiBa-
10T, KOPPEKTHRYIOT NapameTphbi 06yveHya 1 B pe3ynbTaTe NONYYaT HOBLIM BAPHAHKT.
{B aganTHeHuIX Npoueaypax MO NpeanonaraeTcs BOSMOXHOCTL MHOTORPATHOrQ 06-
pawexna k JIFIP ana nonysenua A0NONHTENLHOW tHGOpMAaLHK, }

TexHOnOrAa OpraHviaumu awanora JINP — JBM, ¢eazaHHOrQ ¢ UeneHanpas-
NEHHLIM IBUXEHWEM B OKPECTHOCTH NAPETO-ONTUMANLHELIX BapuaHToR, Gaanpyertcs
Ha CNEYIOLEM TPHMHLIKIME KOPPEKTMPOBKA CIYMAWHOA BEAWMMHL V. yeenwumea-
KOTCAR BEPOATHOCTW ) BbiBopa B KAYeCTBE OCHOBHOMD KPWTEPHA ONTHMANLHOCTH
TeX PpeAuencenx GyHKUMA, N0 KOTOPLIM AJCTHUIHYTEl HEYAOBACTEOPHTENLHLE
YpoBHW. KOppexTpoBKa OCYLLECTBAAETCA B COOTBETCTBMM C YCROBHAMW NOKaTbL-
HOMO YNYMIWEHWA. 3TH YCNOBUA NO3BOASIOT ONPEAEAUTb, BEPOATHOCTU Kakux npea-
ueneebix GyHKUWE HEOGXOAMMO YBENWMYATL, KAKNX YMEHBLUNTE, 3 KAKWX OCTABMTL
Gea mameHeHns.

Hactpodiky BEpORTHOCTER £y BeAyT Ha ocHoBe orteeTos SINP e npouecce no-
auepeaHbix ONTUMWM3aUWA OTAENbLHLIX NPeAUEAeablX GYHKLMA C OnpefeneHHbiM
ON5 KAXKAOH NPOMEXYTOMHON COHOKPHUTE[HAAIbHOW MOMENRM BPEeMEHHbIM MacwTa-
Gom paGoTer — Ha OAWMH War paBoTtel ¢ OAHOW npeauenesol dyHKUMER MOXeT
NAAXOAMTLEA, HAaNpUMep, TPW wara paBoThl ¢ APYroM w T.4.

PanaoMWaMPOBRAHHARA NepedopMynHPOBKA NCXOAHOA MHOMOLENEBOR NOCTAROBKH
{9.2) cnaGodopManUIOEAHHLIX 32024 NPHUHATHMA PELWEHMA B BUAR OAHOKPHUTepH-
aneHoiR 3agaun CO (8.6} nozeonsieT BbMONHATE CASAYIOLIME BAXHLIE ANCGCTEPY-
optibie TpeDoBaHNA K YCROEWMAM GYHKLMOHMPOBAHWA NPOEKTHMPYEMBIX AAANTUEHBIX
npoueayp MO.

1. Oprannacaate rubxmid guanor fINMP — 2BM Ha ectecTeeHHom onr JINP askike
PAIHOMMEHHEIX NpeaLeneshiX GyHKLWA.

2. Paborate NP B npouecce QWANROra ¢ OTAEALHBIMM NPELLIENSELINA DyHK-
LMAMHA WA WX FPYNN2aMw.

NogyepkHeM, 470 Npu paboTe ¢ MHOrOMEPHOR MHGOPMALIMER (Hanpumep, npw
HanwmMi GONbLUOID YWGAA PA3HOMMEHHBIX KpuTepwer xadectaa) NMP uaHavansHo
OPMEHTWMPOBAHO HA WCNOMLIGBAHWE YNPOLBHHLIX CTPATErvA NOWMCKA HAWAYHLWIMX
BapWAHTOB — NOCHMEPERHOrs PACCMOTPEHWA KPUTEPWEB («MCKNIOYEHWA NO aCnex-
Tam»}, NEPEBOAA YACTH KPUTEPHER B OTPAHMMEHWA M KOMNEHCALWW, 3 He Ha Gop-
muposanme @M. B ocHOBE CTpATErMv «MCKMOMEHWA NO ACNEKTAM= REXWT Cneay-
WOLULEA TUINOTE3A O MNOBEJEHAW YeNDBEKA NP peweliw 3anay BoiGopa: «Cny4adHLim
06pasoM (C BEPOATHOCTLID, NPONOPLMOHANBHOW BAXHOCTW KPWTERWA) NPOW3BO-
ANTCA BbiGDp KPUTEPWA, 3aTEM NPOMCXOAWMT WUCKNIONERWE aNbTEPHATHE, HE YO08-
NETBOPAICWLMX OFPAHWMEHMIO NO NAHHOMY KpUTEPWIO, Oanee BuiOMpacTcR BYOponA
KDUTEPWA W T.4.». 3Ta rvNoTesa, BNepsenie sblABMHyTas A. TEEPCKUM, NOAy4Mna
MHOTOKPATHOE SKCNEPUMEHTANLHOE NOATBEPXKIEHWE.

B cBA3W C TEMm, YTO afanTvBHuiE npoueaypbl MO onepupyioT NULLL C peann-
3ALMAMK CAY4AAHOR BEAMYMHLY fr(X), CTOAWER B BhIpAXeHnK (9.6} non sHakom
MATEMATHNECKOrC OXMEAHAR, MMEHHD ganHasa moaens CO obecnevveaeT sO3MOx-
HOCTE paboTe) JINP B npouecce AHMANOTA € OTAENbHbIMKA NPEeAUEnEBbIMMA PyHK-
umsiMi. OTMETWM, 4TD 3A€Cb CBEPThIBAHWE NPeALenesbiX PYHKUWA NMOHWMAETCH
KaKk HeKATOPas aCHMMITOTWYECKAR Ueb, GOCTHXEeHME KOTOpoM TPeByeTr pelseqHus
MPOMEXYTOUHBIX OAHOKPUTEPUANLHBIX 33034 ONTHMMMAALMK.

3. Opraumaoeate npouect oByuenna fINP euGopy OCHOBHOrG KpUTEPUNA ONTH-
MANLHOCTA {NOCTPOEHWIO NPOMEXYTOYHBIX OOHOKPUTEPWANBMBIX ITHMM3ALMOH-
HbIX MOLENEH).

MNp1 NOCTPOEHKK NRPOMEXYTOMHBIX OMTUMUIAUNOHHEX Mopeneid NMP 4acTo Bbl-
Hyxped paboTarte ¢ HEPUKCUPOBAHHEIM [MSMEHAKIUMMCA] nepedyHem GyHXUWA.
Tak, y4MTbiBaA «HEXECTKOCTb? OrPAHMMEHWA, YACTbE M3 HMX WMEET CMbICH pac-
CMaTpMBATh B KAYECTBE AONOAHWTENbMbIX Hpeguenesbix $yHKLWA.

BeefieHMe CNy4arHOW BENWYKMHBI ¥ NOIBONSET GCYLUECTAATE MMHUTALMIO Bbibopa
OTOENLHLX NPeALEneBbix GyHKUME B Ka4eCToe OCHOEHOFO KPUTEPWRA QnNTHMAML-
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HOCTH ¥ TakwMm 00pasoM 06yuuTe JINP NocTPOSHMIO NPOMEXYTONHEIX ORHOKPHTE-
PUANGHEIX ONTUMA3IALMOHHLIX MOOSASH,

4. Wcononb3oeate rMBKME CTPATENMKA NOWMGCKE NAPETO-CNTUMANBHLIX BAPWAHTOB,
NPHUNEM LIENSHANPABASHHOE BUXEHHE & DNPEASNEHHYIO 4aCcTh MHOXECTBa Mapeto
MOXHO OCYWIECTENATL H3BHE B OTAMNWE OT ABMXEHWA TONLKO N0 KOMNDOMUCCHLIM
TQUKAM.

5. BLABASTH npotuaopedns 8 oteetax JINP, x koropsiM ApuBeoAnT BLIGop oT-
ABNLHOA NPEAUENeBOR DYHKLMKM B KAYSCTEE OCHOBKOTO KPWTEAMA ONTHMANLHOGCTH,
¥ TEM GaMmbiM =<BHLICBE4MBATL* MOGNEACTBAR MPHHAMAEMbBIX PELICHWA, BO3HMKAW-
LIME NPU NONLITKE YAYYIUWTE 3HAMEHWA OAHWX NPEAuEneBbiX GYHKUWMA 33 CHeT
YXYALWLBHNA Ka4YecTRa ApYyrax.

Ecnmn GyHKLtMU — OF pAHNYEHUA G (X), ¥ _= 1, 1, I, dopmmpyiowme abnacTb nomcka
0, vwnm npeaueneece Gynkuvn fi(x), j = 1, m, HeobRIATENbHO ABNFIOTCR BbINYK-
npimMu, TO 0BRacTe MNapeTo MOXET MMETE GNOXHYIO CTPYKTYPY. 370 3aTpyabser
LENeHANPABNEHHOE ABWXEHHME B OKPECTHOCTH KOMMDOMMCCHBIX TOYEK B PaMKaX
3apayn (9.11) n TpeByer npueneyeHms cxem nepebopa.

B ceaan C BhiueykadaHHuiM Heobxoawma Gonee noAHan GOpManNM3aLmMs MC-
X0LHORA 3a0aun MO, OCHOBAHHAR HA PAHACMK3ALMM NENEMEHHKIX W YYMThISAKLER
TpetGoBaHKA Kk NOCNENYIOLLEA ANropuTMUSaLMA. Takum 0GPa3aM, NPHMXOAMM K che-
BYWOWERA 0gHOKpMTEPHANEHOR Mogenn CO:

min
M {0} = o
3pech {X} — MHOXECTBO CNYSANHBIK BEKTONOS, CTATHCTHYECKH CBA3AHHBIX CO CAY-
YaUHOH BEMNMHOA ¥ 1 YAORNETRODRIOLAX HEKOTOPOW CMCTEME OTPAHMMEHWA!
Mx{gx(X)}, =b, =11 (9.8)

A TaKkKe <HEeCTKUM» OrPaHWYEeHMAM Ha Peanv3auWn X GNyMadHoro eextopa X
x e 0.

B xauecree ¢yHkUMA, 3a0a0wmx arpadmdedus (9.8), mMOryT BRiICTYNaTh He-
KOTOpLIE npeguenessie GyHkumn, B atom cnyyae mopane CO (9.7)...(9.8) an-
NAETCA ARANTHBHBIM PACLUNPEKMEM MIBECTHON MOABNN FNABHOrO KPWTERWA.

PaHaOMUIMPOBAHHAR NepedhopMyNMpOBKa MCXOAKOIR 3agaun MO 8 oTnHuve oT
ANPHUOPHOTO (AXCHMOMATUYECKOro) CEBEPThIBaHWA ApEAUENnesbix GYHKUNA CORERKNT
NOTEHLMANLHLIE BOIMOXHOCTH NO NPEOACAEHWIO HeonpemeneHHocT B Tpeboea-
HAAX K K3YECTBY HAWUNYYLIMX BAPWAHTOB B HECTAHLAPTHLIX CUTYAUMAX NPHHATHA
PeLweHnA,

Mogens CO (9.7)...{9.8) reHepupyeT <nNepeMuHyIO: CTATMGTUKY — Habopbl
sHauennit XYY, ..., M (X)) ~ NONYYEHHYIO HA HKKHEM HHGOPMALMOHHOM
YPOBHE W OTPAXAIOULYI0 IKCTPEMANLHLIE TEHAEHUMK & TPeBOBAHWAX K KaueCTBY
HaWIYYLIMX BAPWAHTOB AWML NO OTAENbHbIM npeauenesnim PyHkumam. [lMepe-
CTPOF (A CAYYalHOW BenNvuuHbl V' CBR3IaHa € Hakonnedwwem muapopManiud O no-
I(al'Ithll( npe.qnou'renuax NNP u e npepcranneHvim B BMAE MATPHL AAHHB

= Hﬂ()((l(') W, i=1,m, i=1 N. Takas enepemuuas: uHpOPMAUNA NOQYW-
usle'rca OI'IDE,HEDBHHHM CTATUCTHHECKMM 3aKOHOMEPHOCTAM, HAXOKLEHHME KOTOPLIX
HeoOX0AUMO AN BLIKBAGHMA OCPEAHEHHON TeHaeuuMv dopmuporadua ON {ans
afyyeuna MNP OUEHKE BO3MOXHOCTER KOMMPOMWCCA B CPEAHEM).

LocTXeHNE LaHHOW Liemw TpedyeT arperMpoBaHUA «NOTOMEHLIX: 3HaHWA NP o
@ ¢ NOMOLULIO CUCTEMBI CTATHCTUHECKUX MOAENSA, ONEPWPYICLMX ¢ MATPHLAMA
BAHHBIX W VICNONbLIYIGWMX PANTHYHLIE TOHATHA “OCPEAHeHUA: . 3TV MOASAW 40T BO3-
MOXHOCTh NOAYYATh PAZNAYHbIE NPOMEXYTOMHLIE GOPMbI NPOABNEHWA NOCNEACTBWIA
NPUHUMAEMBIX palieHunil. HM COOTEETCTEYIOT pasnnuHbie hOpMbi ONMMCAHWUA CKPbITBIX
CTATUCTHMECKMX 3axKoHoMBpHocTal (dakTopon). Ann cSpaboTKH «nepanyHOMN» MH-
GopMaLLian, 3AN0XEeHHOM B NPOTABOPEYMBRIXOTBETAX ITIP, MOXHO MCNOAL3OBATE ME-
TOAbI MHMENAAHON CTATUCTHMKM G LEABIO NOAYMBHWA PA3HOTD POAA CREAHNX XapaKTe-
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PHGTHK (8 4ACTHOCTI, MATOXMAGHWIA, MABHBIX KOMIGHEHT, (erPeCCHOHHBIX YPaBHE
HWH). Tak, B KAECTBE NPOMEXYTOMHOR LENEBOoRA YCTAHOBKW NO CTATUCTHNECKOMY
@HANN3Y AAHHEIX MOXET BLICTYNATL BbIGENSHME IPYTIN NPOTUROPENMBLIX Npeguene-
EbiX PYHKLUWA AnA BopmMuposatwa Gonee TouHbix sanpoco. B JTNP, kacamwmwxcs Bo3-
WIOIHOCTU YAYULLIEHMA 3HAHUA OIHUX KPMTEPUEE 33 CHET YXYALUSHMA KAYeCTEa ApY -
rHx. Agantmeneie npouenype MO, B KOTOpRIX OprasMaaums auanora fNP — 3BM,
6a3npyerTen Ha NDWMEHBHWA CTATMCTUNECKMX MOAGNERA.

OTMETHM, 4TD B afanTUaHLIX 4EN0BEKg-MamMHHLX npougaypax ANP npowo-
XOOWT CPABHEHME NONYYEHHBIX 3HAHWA f(X[K)) G HEXOTOPbu.. ..OPOrOM_— yA0B-
RETBODUTENLHLM YPOBHEM £ (a pakTudeckn cpasHenne paocred f(X(K) — f
C Hynem). Mpu 370M NOPOrM fj BRIGTYNAIOT PEANNIALMAMU CAYSAHHON BEAMYMHBI,
oTpaxkaiwen TpedosanuA MNP K Ka4ecTBY HAWNYMWMX BAapMAHTOB MO J-A npea-
UENeBoiR dyHkumMu (BOIMOXHO, € YYETOM HETDUHOCTH, Heyeepennocti JINP B cao-
ux oTeeTax), CnefqoBaTeNsHO, BROAATCA ELE OAHA CTeneHs cBoGoabl, KOTOpas
no3eonAeT B OTAMYME OT (onee ONOCPEAOBAHHON CTRATErMH NOMCKA HAMYYLIWNX
BAPMAHTOE, CBAIAHHOW ¢ KOPPEXTWPOBKOW CNYYARHOW BERMMUHBE ¥, BOCNONLIO-
8aTLCRA HENocpeacTeeHHow peaxuved JINP Ha veyacaneTsopuTEnbHLIe YPOBHW
Npeauenesbix GyHKLWA,

Nonyvaeman ¢ nomowbio MoaeAn (9.7)...(9.8) «nepBuyHan» CTaTMCTVKA paer
BO3MOXHOCTE HAlTW CPeAHUE XapaKTepWMCTUKH NOPOToB /i, KOTOPBKE COOTEeTGT-
BYIOT KOMNPOMUCCHBIM TPeGoBaHUAM K KA4eCTBY HAWIYULIWNK BAPUAHTOR M, TaKUM
06pasom, 0TpaxarT DCPEAHEHHYIO TeHgeHUMI Gopmuposanva I, B peaynstare
WHGOPMAUMA, naaysaeman o7 JINMP W sepywias K MaMeHeHmo ¥, Cen3ana Takxe
¢ seifopom noporoe £ a cuny dyHKUMM npeanodtenns JINP H2 ocroBaHMu pea-
nn3auni £(X(V)). Torpa ecTeCTEEHHO CTOEMAGHUE OTHICKATL KOMNPOMCCHOR pe-

wevue X*, YAOBAETBODAKULEE CACTEME YDABHEHWA PErpecCHOHHOTO THNa
M - 6} =0 (9.9)
Wi cucteme HEDABEHCTE .
M{fC0 - fi} < 0, j =T m. (9.10)

Cootrowenua (9.9) nnw {9.10), xoTOPLIE CRA3AHL G PaHAOMM3UPOBAHHOW NO-
cranoekod (9.7)...(9.10), moryT paccMaTpUBATLCA xaKk aTan GOnee NOAHDR ¢op-
ManM3aumMn MCXOOHOA 3anaunm MO G Nocreayilel opMeHTAUNEH HA THNOBLIE Be-
POATHOCTHBIE MTENALWOHHbIE anropuTMel CO, oNEpupyoLLMe MMWL C peannaanm-
AMKA CNYYARHBIX BESTMNMH, CTOAILMX NDA 3HAKOM MATEMATWHECKOrO OXMIAHMA.

Henonbagaanume MOAENEeR PerpeccMOHHOND aHANM3a_RNs 06paboTku «nepew-
HOl» CTATUCTUAY NOABONRET MPOrHOIMPOBATE NOPOrM f] C LIENLIO G3HAKOMNEHNA
NNP ¢ nocreacTanmamu NDUHUMAEMbIX PELLEHWR W CNYKUTb OCHOBOM SIS bop-
MHPOBAHKA B NPOLIECCe AWANOra BONPOCOB, GONEe NONHO PACKPLIBAKILMK KO-
NEPTHOE NPEAGTABNEHWE O KOMNROMUCCHBIX TPEBOBAHMAX K KawecTBY HaMAYHLLMX
BapUaHTORa.

Moaxoa xk MO, OCHOBAHHLIR HA PELLEHNM CUCTEMBI PErPECCUOMHEX YPARHEHM,
NOIBOASIET KOHCTPYMPOBATL AAAMTHEHLIE YENOBEKOMALLIMHHBLIE NPOUEAYPLl, B KOTO-
PbiX NAPETO-ONTUMANEHBIE BAPMAHTEI FEHEPHPYIOTCS C NOMOLLBID HENMHERHBIX KP-
TEepnes, Hanpumep,

2 0 |hen - A = Maf|fw) - R} - U
[ (9.11)

tae b= {x|xe D, |fix - ﬁl =4, =1, m & — npepensHo QONYCTAMbIE
OTKNOHEHUA OT YAOBAETBOPWUTENbHEI YPOBHEA f; ¥ — KOIPHUMENTDI JHAYMMO-

CTH OTKIOHEHWA; 2 n=N 420 j=1m
]
Npw pavaoMmsaumn NepemesHsix nonyuaem moaems CO suaa
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NPW BLMONHEHWA OCTANBHEIX OrPaHUYEHHA AW, B CpeLHEM. CRyYaRHYI0 BERHYUHY
W koppekTHpyIoT Ha ocvose oTeeTae JINP 0B OTIIOHEMMM OT YAORRETEOPWTENbHBIX
BHEH,
yp?i.qeca NONLITKY ANPAOPHONo CBENTHIBAHWA Mpejuenassix GyMKUWIA 3aMeHsIOT
paboTof ¢ NOpOraMM £, 4TO NPUMBOAUT, NO CYILECTBY, K WX MHTEPNPETALMK B
BHAE O PAHWMEHWA, XOTOPLIE AONYCKAIGT «PasMblBaHue», MOXHO CYMTaThE, YTO Npw
3TOM 3303ETCA UHTEPRAN MIMEHEHMA KPUTEPWR £, KAXWOOW TOYKe KOoTopore co-
OTBETCTRYET ONPEAEnEHHOEe 3HAYEHME HEKOTOPOM GyHKLMK NPUHAANEXHOCTW
A = m(fi),  PacnnbinyaToCcTh yCTPaHSIOT NYTEM BBEAEHUS KOMKDETHBIX MOPOrce
g = £{fi). Takum 0Gpadom, NOABRETCH BOIMOXKHOCTL BLIXOAA HA OLEHKK o TpyA-
HOCTN AQCTUXEHWA ACUMATOTMMECKOR LEAM NO f-H NPeauencsoil yHKim:
d=1lg (0 -ml/La (- g {9.13)
3 CRefoBaTENLHO, W HA OUEHKW CTMMYNWpylowero pasenTus UP [oueHkn undop-
MALMOHHOIG THNa):

T—q (9.14)

9.2, OCHOBLI ABYOMATHIWPOBAHHON TEXHONOMN
PACNPEAENEHHA OrPAHMYEHHDBIX KANHTANOBOXEHWA
HA PAIBUTHE MENVOPALIMA B PENMOHE

Pa3auTHe CEeNnbCKOXOANCTBEHHBIX MENMOpaUWil B pers#oMe ACAXKHO ONMPATLEA
Ha NERCNEeKTMBHBIA NNZH MENMOPATUBHOMO CYPOWMTENLCTBA BCNEACTEMM GONLLLONO
MHTEPBANA MEXAY NEPNOAOM NPDUHATHA {eeHWi O pacnpefeneHnn KanuTanop-
NOXEHWA W NEPUOACM NANYHEHHMA NPAKTWHECKH 3HAYMMbIX Pe3ynbTaTos. BaxHel-
wan Npobnema NEPCNEKTMBHCTO NAAHUPOBAHWA COCTOMT B YCTAHORNGHMI norped-
HOCTH B DAannuHhiX Pecyptax ANA A0CTHXEHMS NMOCTABNEHHLIX Lenei passuTms
METMOPALIMIA K ONPEJENeHne CPOKOS BOIMONHOID 3aBEPIEHUA patoT Ha o6uexTax
CTPOWTENLCTBA (PEKOHCTPYKUMM, pacwmpennd). B GONblvHCTEE peanbHbIX Cv-
TYauMi CPOK OKOHYAHKA NAAHNPYEMBIX PAGOT YKA3bIBAGT 3apadee, a pbvemb pe-
CYpCOB, BbIASAREMEIX ANA PEANMIALKH MENMOPATUBHEIX MEPONPHUATAR, Bonbwe,
970 Tpebyer npumeHeHMs UBNEBOrS NOAXoAa K PaspaboTke cxem pazsUTA 1
Pa3MewieHus MenMopauni, KOTOpbIM Bl ACTIOAHAN TePMTOPWANBHO-OTPaCAEBYIO
OCHOBY 1 ofecnedmean ruGKOCTL BCEW CMCTEMBI MAAHMPORAHWA M YNPABAEHMS,
Takof NOAXOR NOIBOARET YNHTLIBATH BCE MHOrCOGPAINE BHELLHMX W BHYTREHHUX
CBAJEH CHCTEMBI, BKAOMANOLWENA COBOKYNHOCTE OGLeKTOR MENVOPATUBHOIO CTPO-
WTenb" TEa, PAacCPeACTOMEHHbIX HA TEPIMTOPUM PervoHa 1 TReGyIIMX ANA CBOSro
PalBUTHA 3HAYUTENBHBIX 3aTPAT PECcYpCos W epemedin. {3aecs M panee nog ofb-
EKTOM MENUOPATHMBHONO CTPOATENsGTEA — OMC — noHumMaeTca onpeaeneH bl
KOMANEKC MENMOJATHEHLIX PRGOT Ha COOTBETCTRYIOLEM MACCHBE. )

CyuHOCTS YKa3aHHOTO NOAXOAA 3ZKNOUAETEA B NEPBOCMEPEAHOM BhIASAEHWH
HauGONEe BAXHLIX LENEH PAZBUTHA MERWCpaLMM . COOTBETCTRYIOWWM NOAYMHE-
HUEM DAcNDefeneHns peCypcos Ana wx RocTvxexns. fpu 3TomM 3a OCHOBY nraHa
NPUHUMZIOT HOPMATHERBIA NPOrHO3, T.€. 0GOCHOBAHHYIO OLEHKY NOTPESHOCTH pe-
MA0HA B CRNLCKOXO3ARCTREHHLIX MENWOPaUMAX B KOHLE MNAHUPYEMOrQ Nepuoga.
teneaoi nopxoa k pazpaboTke NEPCNEKTMBHOTO MIaHA BOBCE HE OJMAYMAET, HTO
MOKHO HE YYMTbIBATh COBPEMEHHOE COCTOAMME, 3 TAKKE OCHOBHBI2 YCROBHA M
$EKTOPLI PAIBMTHA W PAIMELUEHUR MEAMOPaUMM Ha NepcnexTray, OaHaxo paa-
BUTUE CMCTEMbI B TEYEHHE OIWTENLHOIC NEproaa GONbLIE 3aBWCKT OF UeneHan-
PABASHHOrQ pacnpeaeneMma pECYPCOs, YeM OT B8 COCTOAHWS HA MOMEHT COCTap-
NEHWA OTPACNABOW CXEMDI.
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PecypCul M CROKU BLINOAHEHWA OTAEALKbIX PABOT YBAILIBAIOT NyTeM paspaboTkv
uenesnix nporpamm (LN} — noapobGhbix NpeannaHoBLIX peileHwid, obecneumsa-
OWMX QOCTURSHWE oOWEeW uenW paiBuTHUR MENWOPaUWMd B pervoHe. Hanpumep,
NOYYOMNE BLICOKWX W YCTOMMMERIX YPOXAEE CE/LCKOXO3RACTBEHHBIX KYALTYD Mia-
HUDYIOT KaKk CREQCTEVE TMOPOTEXHWIECKHMX, arpOTEXHUHECKAX W APYTUX BMAOR ME-
NMOopaumnmn.

Takvm 00pa3cM, NepCrnexTBEHLIA NAAH MEAMOPATUBHOMQ CTPOMTENLETEA HAPALY
C TPAAULMOMHBIMK 3TANaMKM AOMKEH NpeaycMaTpueats palpaborcy LN pazeuTua
MEIMOPaLuA B LENOW MO PErMOHY.

Lienesuie NporpamMmbl, Kax Npaenno, paspabaTbiBAIOT B T2KOH NOCNEAOBATENL-
HOCTH:

1} onpeaeneHye KOHEMHONM 0BG LaNM PAIBATHA € YKA3AHWEM BCEX CYLUECT-
BEHHBIX @8 NOKasaTensh;

2) nocTpoexue AEpeBa UENEW — WEPapXMMecKoN CTPYKTYAL!, HONYYEHHOR B pe-
3yneTare paabreHus INEMEHTOR BERXHUX YDOBHER HA 2NIEMEHTLI HKKHUX YPOBHER!

3} onpegensHWE YMC/IOBLIX OUEHOK MPUOPWUTETA BCEX ANEMEHTOER ABpeBa QT-
HOCUTENBHG OOLUER UenU pPasBMTWA;

4) ycraHoaneHue 06bEMOB BCEX BHMAOB PECYPCOB, HEOGXOAMMBLIX ANR peanM-
3ALMA MEPONPHATUA;

5) GOpMHPOBAHME W LENEHANPABNEHHLIA AHANMI BO3IMONHLIX BapWaHToe LM
No CyMMapHOMY 06bemMy MCRONB3YEMEIX PECYNCOE, DXMAIEMOomMy HphEXTY U Cpo-
KaWm peanuaaunn;

6) ouexxa abGEKTMEHOCTH HaMAySwWWX BapuaHToe LT,

MApoueccy paspaboTkn UTF npeawecrayer HeTKOE ONpPeaencHMe KOHTPOMbHbIX
Ludp paIBMTHMA MENWOPAUMWM (HanpuMep, COCTaBa M OGLEMA CeRbCKOXOARACT-
BEHHOR NPOAYKUMNA, AAMWTOB KanuTanoBNOXEHWA), KOTopbie nonxHbel BeiTe ao-
CTArHYThI K KOHLY NA3HOBOrD NEepuona.

Baxuedwmia aTan paapadotkn UM — nocrpoeHue pepesa uenein passurua me-
nHopaunu 8 peruoHe. B Halem cayvae aneMeHTaMn HWUXHEra yposHA [NepeBa
uened nansetca OMC (TodHee roeEopa, MEAWUOPATHWBHLIE PaBOTLl HAa 3Tux OMC).

Cnepyionmit 3tan paapabotkn LN ceazad ¢ aHanuaom aepesa ueneit, B uac-
THOCTH G PACTIPEAS/IEHAEM OTDAHWYEHHLIX PECYPCOB, BbLAEASEMbIX HA Pa3IBNTHE
MBRMOPALMM B PernDHe.

Ana BuiNONHEHMS KaXA0W ME/MOPATHBHOW PabtoTbl HA KOHKPETHOM MACCHBE
REPCREETUBHOM CHCTEMbI MEAMOPDAUMKW TpebyeTca onpenenewHaiil HaGop pecyp-
con. HeaBxoammo onpegenuTe ONTUMANLHLIH nepevets OMC, obecnewnearouinx
MAKCUMANEHYIO 3<PEKTUBHOCTE MENWOPALWA NPK 3303HHLIX OFPAHUYEHMAX HA Ka-
NUTANORNOXEHMA W APYIvMe pecypcbh. PpdexTMBHOCTL OTaenbHbIx DMC oueHu-
BAKIT C NOMOLULID YAGNOBLIX GUEHOK NPHOPUTETA (KOIPDULHEHTOR OTHOCHTBNBHAOM
ERAXHOGTM}, KOTOPLIE XAPAKTEPU3YIOT BKAAS KAKGOr0 06%aKTA B AOCTIOKEHME 06-
Wed WENA PaIBHTHA MENMopauuK B pernoxe. BroaHon undopmaunen ana 2agasm
PACNPERENEHWA OrPAHMYEHHBIX XANHTANDBAOKEHUA NP NEPCNEKTUBHOM NAZHHPO-
BAHUKA ABNAIOTCA! CTPYKTYPA ASpeRa UEeNewi pajsnuTMs METMOPaLUW B pErvoHe,
YUC/IOBLIE OLUEHKM NPHOPUTETA, NOTPEGHOCTL B KANMTANOBNOKEHUAX U OCHOBHBIX
aupax pecypcos gne kaxgoro OMC, a BbIXOAHOW — ONTUMANbHBIA nepedens OMC
ANA BKMOYEHWA B NEPCNEKTUBHLIA MNAH CTPOWTANLCTRA, a TAKXKE KAMWMTANOBN0o-
KEHUS, BLIAENAEMbIE HA PAIBATHME CENECKONOIRACTBEHHLIX MENHMOPALINA 4NA KaX-
L0070 AAMMHMCTPATUEHOMO paiona, obnactv w T.4.

Pewenre 3a0a4M PacnpeAeneHdsl OrpaHMHeHHBIX KaNUTANORNOXEHWUA CAYXMUT
MHOOPMALUMOHHOM OCHOBOW AN% HOPMMPOBAHMA 1 LIENEHANPABNEHHOr0 aHanu3a
YCTOMYMBLIX KOMNPOMWCCHBIX BAPWAKTOB PAJBMTHA MEAMODAUNM B8 PErvuOHE,

MocTpoenne aepess uenei paiasuTHA MEenMopauNMiA & permane. Paapabor-
ky UM passuima mennopauvv 8 PEMMOHE HAYMHAIOT C NOCTPOEHMA ABPEBA LUBNen
— MEPAPXMNECKON CXeMbl UEnen W naguened {MepanpuATA), Peannaaums KoTo-
poix 0bECMEYMBAET AOCTIXEHWE 0GIEed LENW PAZENTHR MEAWOPALMM B DErMOHE
(pvc. 9.3). MocTpoenve Nepena BKAICHAET ABE TEXHONOTUYECKME IPOUeRyphI: pai-
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OBUASA HETh
(1-k YPOBEHD)

OCHOBRME UOEJH
{2-& ¥YPOBEIL)

MEPOTIPAATHA
(3-8 YPOREWk)
Puc, 9.3, Tlpumep oduwed CcTpyxTypm
AepeBa LCAeH pa3sBUTHA MCAHOpaUHH B
peraoHe PABOTH

(- S‘I'GBEHII)

patoTky ero cTPYKTYpB! M GNPeAeneHNE KONVMMECTESHHBIX XAPAKTEPACTHK Ero ane-
meHToB. (3pecCh U Aanee NOG CTPYKTYPOW gepesa uenai Byaem NoHUMaTE COBOKYN-
HOCTH SNBMEHTOR PA3NMYHBLIX HERAPXMHECKUX YPOEHEA — C yKa3aHWeM B3auMo-
CHAISA MEXY INEMEHTAMHM CMEXHLIX — BbiWE- W HWKENEKALIero — ypOBHEW. )

K kOAMHECTREHHLIM XapaKTEPUCTUKAM NEMEHTOB GEPEBA UENEN OTHOCATCSH NO-
KA3aTenw 3aTpaT PecypooB U OXWAAEMOro PE3YILbTATa MENMOPALMK, A TAKXKE WIc-
AOBLIE OUEBHKW NPUOPUTETA, KOTOPBLIE OTPANalOT ACQMO BKAAJA 3NEMEHTOB B A0-
cTrxeHne obDuwed uem.

UcxoaHbiM GanHbIM ANA pa3paboTKyW CTPYKTYpbl Aepesa ueneir cnyxat: npo-
rPaMMHBIE W OWPEKTHBHBIE AOKYMEHTbI, HANPABNEHHBIE HA GOLMANBHO- 3KOHOMM-
HECKOE Pa3BHUTWUE PErMOHA; KOHUENUWA NEPCNEKTUBHONG PA3BMTHS W JA3MELLEHHS
MENHOPaLIMI B PErMoHE; XapakTEPUCTMKA NPWPOAHD-XO3RAACTEEHHLIX YCNOBMA W
Ap. BoixoAHOR wvHbOpMALMER SRNAIOTCA: YMCNO YROEHEM W MX HAMMEHDBAHWA,
{OPMYNIUPOBKW LENER ¥ HA3BAHVA MEPONPHUATIV], ONMCaHWE EIAMMOCBAZEH MEX-
AY INEMEHTAMM CMEXHBIX YPOBHEW {MATPWLLI CMEXHOCTH).

B ocHoBe paapaGoTki CTRYKTYPhI ASpeBa Leneidl nexar Ose B3AWMOCBAIAHHbIS
TEXHONCTUYECKWE onepauwn: 1) onpenencHWe ypoBHER WM 3NEMEHTOB; 2} ycTa-
HOBNEHHE CBA3EA MEeXIy 3NEMEHTAMM CMEXHbIX yposaeid. OGe 3Th onepauuvm
BLINONHAT «“CEEPXY — BHWU3®.

BHauane $opmympyor obluyid Lefb PA3BATHA METHMopauuM B PeruoHe B Te-
YEHWE PACCMATMBAEGMOrG NAAHOBOrO NEPNOAA (BAMHCTEEHHLIR 3NemMeMT Nepeoro
YPoBHA Aepeeal. 3atem 3Ty Lent pacuNeHRIOT HA HEKOTOPOE “WUCNO GCHOBHEIX
ueneit (3nemenrop aToporo yposua). MNpu 310m npeanonaraercs, 4ro obwas uens
GypeT ROCTArHYTA TONBKG B CNY4AE€ NMANHOW MAKW HACTHMHHOR PEANU3auumk BCEX OC-
HOBHBIX UENEA. KaxAyld DCHOBHYK) LENk PacuAeHAKIT Ha paa Noauenei — ane-
MEHTOB TPETHETD YPOBHA (HanpuMep, MERMOPATABHLIX MEQCNPUATMA), Kaxagye
M3 3THX NOALENER MOXHO NPEACTABWTE B BULE COBOKYMHOCTH EUIE MEHbLLUX Mo
paamepy aneMenTos 1 7. 4. Npouecc NOYPOBHEBOW AETAHW3AUMWA INEMEHTOB OE-
pesa UENe# NPOAONKAETCA A0 TEX Nop, MOKa He GYAyT NOAy4eHb MEPONPHSITHS,
npeAcTaBNAKAUKE CODOH HEKOTOPLIE CAMOCTOATENLHBIE MENMOPATHBHEIE PaboTLI,
BANBHEALLES PACYHAEHEHNE KOTAPBIX HE MMEET CMBLIGTA B paMKax paspabaToieaemor
Un pa3smTia menuopaunm.

JNeMEHTHI HUXHEr D YPOBHA Aepeaa uener byaem vasbieaTth paboramy. FaboTo
ACNKHBE GeiTe MMG0 BLINOAHEHDI, AMBO HET, Tak KaK UX YACTUMHOS BLINONHEHWE
He cnocoGCTRYET ADCTMXEHMIO BhilLenexalnx enei. B nepsom cnyyae oHn By-
AYT BKIONEHLI B NEPCMEKTHEHLHA NRAH MEAWOPATUMABHOMG CTROWTENBCTRA, BO BTO-
pom — He OynyT. [pumep Tako# paboThl — cTpouTensCTeo HMekQTOpore OME.
O Brnage 3Tord ofmexkta B HOCTHOXKEHME ODWER UENW MOXHO rOBOPWTE TOLKO
nocne JaBePLUEHAs ero CTROWTENLCTEA M BEOAA B IKCNNYATAUMIC.

Yucno yposHeW aepesa Lenew 3aBNCHT OT CAOXHOCTHA paccMaTpHBaemoi npob-
ABMEE MENHOPALIMY, MX ONPEeaensioT IXCNEPTLl, YYaGcTEYKOWME B paapatoTke LiN.
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Bce YPORHM paanuuaoTcR Ml CTENEHBIO ASTANNM3AUMW OSWEA Lenn pajaMTHA
MENHOPALMW B PErMoHE W A0AXHLI GbITh OAMHAKOBM N0 COABPKAHVID WU OOBEMY
WCNONbIYaMBIX PECYPCOE (Hanpusep, xanMTAnOBAOXEHWNH).

MNpouecc pacuieHenws (REKOMNO3NLMA) LENEA HANPDAaBAEH Ha BbRBAEHWE
GTDYKTYPhI (BHYTPEHHMX GBA3EN 3NSMEHTOB)} PACCMATPHBAEMOrQ nepesa. MNpn
ATOM YHMThIBAKOT CEA3b OAHHOrO 3nemesta {KoTopwid Npeactasnset coboi He-
KOTORYHY CMCTEMY, WMEKHLYIO ONpefenesHylo CTRYKTYRY W OnpenencHHbie na-
TpefHOCTH &8 pecypcax AnM ee peanv3almn) ¢ GONLIISH CHCTEMOM, “3CThK) KO-
TOPOW OH ABNKATCR, HO HE YYWTHIBAKOT CRASH ¢ €r0 NONCHCTEMAMM (2neMeHTaMK
HUXENewMAWaro yposHa), [exoMnosumo LENeRl MOXHO BBINONHATE HA OCHOBE
PA3AM4HGIX NDANLMNOS, MTO B MTOFE NPMBEAET K PAANWNHGIM WEDARXMHECKNM
CTRYKTYpaM. Tak, MOXHO PRCYAEHUTL CHGTEMY MEBAMODALMM HA NOACHCTEMLI NO
AAMHHUCTPATUBHO-XOIAUCTEEHHOMY NPMHUMNY WM HA OCHOBE OPYrAX NPUHLIMNOS,
PaapaboTky CTPYKTYpL! BLINOAHAET MPYNNA SKCNENTOB — FNABHAIX HHXEHEPOR NPO-
€KTa, FAABHLIX CNELIANWCTOB M Op.

CTporo opmMynipoBaHHLIX CNOCOBOB ROCTPORHWR LEPEBA Lanedl He CYLLesT-
eyaT. CTpyKTypa QEpEBa OTPAXAET TOMKY 3PEHUA €ro paspaboTumkoe. CoBOKYN-
HOCTb JREMEHTOR KAXKAOID YROBHA AONXHA YROBASTBOPATL Chedylowwm TpeGo-
BaHUAM!

1} HE3ABMCUMOCTL, T.8. HOCTMKEHWE LIEIM OAHOMD SABMEHTA SaHHOMO YPOBHA
HE JIQJDXKHO OKA3LIBATE BRMAHWE HA LOCTMXEHWE Leneil Dpyrux 3nemeHTos 3Tore
e YPOBHA;

2} HENPOTHBOPEYMBOCTD, T. £. PEANIN3AUMA OOHONO SNBMENTA KAKOrO-MG0 YPOBHA
HE AONXKHA NPENATCTEOBATE PEAM3ALIMK ODYTHX INEMEHTOR 3TOMD X YPOBHS;

2) NoNHOTa, T.€. AEKOMNO3MUMA NEMEHTOS BLILLBNGKALLArD YPOBHA HE QOMKHA
BECTH K NPOMTYCKY KakuxX-TO JMEMEHTOB, PEANWIALMA KOTOPLIN cnocobcTeyer no-
CTMXEHWIO OOWEH UENM PASBUTHA MENHOPALWM B DErHOHS.

Mpoeepxka BLINOAHEHWA 3TN TPEGOBAHMA HEe AONNHA GuiTh GOPMANLHON —
TOABKQ DKCNERTLI PELAIOT, BRINOAHEHBI OHW WM HeT. PainwiHeie N0 CTRYKTYpe
RBPEELA MOrYT OTPAXATE PASANIHBIE KOHLENLMM NEPCNeXTHEHOTG PAEWTHA W pa3-
MELLIEHMA MENMOPALIMA NPHM HEV3MEHHOA O6WEA Lemn. Hanpumen, cTpykTypa oe-
peBa uened PasBUTMA MENWOpaLMM B PECNYONMKE, NOCTPOBHHONO NC ALMUHWCT-
PATHBHO-XO3AACTBEHHOMY NPUHUARY, MOXET BKMONATE NPOMEXYTOMHBIE YPORHMN,
B YACTHOCTW YPOBEHb «NPHPOAHOXO03ARCTEEHHBIE 30HLI, PACMIONATACILIMIACH MEX-
LY ypORHEM «pecnybaMKas v YpOBHEM <0GRACTW» WIM MEXAY YPOBHEM «Q6nacTw:
W YPOBHEM «alMUHWCTPATMEHLIE PAAOHbI. BBBABHME NPOMEXYTOMHLIX YpOBHeii
YTOUHAGT B LIENOM CTPYKTYPY Aepesa (yMEHLLUAGTCS YWGNO CBA3EH MeXay CMex-
HEIMW YDOBHAMK) M NOBLIWAET AOCTOBEPHOCTh KOAMMECTBEHHGBIX XAPaKTEPHUCTIAK
erc 3ASeMEHTOB. B HeXOTOPHIX GUTYAUMAX (HANPUMEP, Koraa HeobXoaWMa pac-
NPEQERUTE 3a03HHBIA OGheM KANMTANO0BAOKEHHA HA PAIBNTIE MENMDPALMM B CO-
03HOA pecnybauke mexay 06NACTAMU M HET OGOCHOBAHHLIX W HET OGOCHOBAHHBIX
YKPYTHEHHLIX HOPMATMBOS) LenecoolpasHo BBOAUTH AONOAHMTENLHLIE YPOBHMK
(HanpuMep, YpOBHA «PAROHLE: W «XO3AWCTEAR).

MocTpoeHue Aepeea ueneii 6a3MPYETCA HA ONMCAHWAN YCACBWA, B KOTOPHIX Gy-
AYT pellaThen 328a4a PACNPENENEHIS OTPAHWMEHHBIX KANUTANORAOKEHUA HA Pa3-
BUTHE MENWCPDAUWH B PErMOHE! MPasnubl PETHOHA, COLMANKHO-IKOHOMNMECKME W
NPVPOAHO-XOBARCTBEHHLIE YCNOBWS, DCHOBHLIE CRAbCKOXOIANCTBRHHLIE KYNBTYPO,
NNZHOBLIA CPOK 3ABSIHUBHMA MERAWOPATUBHLIX padat v ap. MNocne 3TOro AonXHa
STt chopMynpoBaHa 06WaA LEND PAIBUTHA MENMOPALIMA B PErNOHE HA A3bIKES
KOHTPONBHLIX LMGD: KAKDBLI CLIEHKW OXMAIBMOrC NPUPOCTA YPOXKANHOCTA OCHOR-
HbIX CEALCKOXQIANCTEEHHLIX KYNLTYD, HA KAKMX MIOWAAAX BONKHA NPOBOAMTECH
MEMOPALIAR 3EMENL, KaKoBhl 0GHEMBLI KANUTANOBAOKEHWA, BRASNAEMBLIX HAa Me-
NMOPaTHBHOE CTPOMTENLCTEBO.

Cneaylowwi 37an paspaboTkn AEPeBa — AHAAMI SKONArO-FKOHOMMMBCKHX Pax-
TOPOE B PAa3/IMYHLIX PARDHAN PErvOHA C UENLID BRIAENSHUS NPMPOLHO-XC3ARCT-
BEHHBIX 30H. KaWDas 30HA MOXET BKIHGHATH PAA PEMMOHOB, MMEIOWWK NPUMEPHT
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GAMHAKCBLIO YCMOBMA, HO He 0GA3ATENHHO NPMMBLIKAIOLLWX OpYr & apyry. Xena-
TEABHO, YTOOL! IPaHALL! 30H COBNANANN G MPAHWLAMA AAMMHWCTDATUEMGIX Dai-
onog. ObWYI0 Uent PaSBNTHA MENKOPALIMK B PDErMOHE PECYWIEHAIOT HA OCHORHLIE
UENNW, KAKAAA W3 KOTOPLIX NpEACTARRsaT colod 3anavy NoBLILEHWMA 3bdexTre-
HOCTH CENbCKOXOIRHCTEEHHONO NPOMIBOACTEA ONPeaEneHHoll 30HH B PesynbTaTe
MENMOpaLMK 38MEaNk.

OcHoBHYIO LNk (/s 30HBI) PACHASHAOT HA LBMH BXOQAWMX B 30HBI PAAOHODE,
KOTOpbi2, B CBOK OYEPENb, PACWIEHRIOT HA NOAUESM — MENMOPATMBHLIE MEpon-
PMATHA B NPAHMLAX OTABRLHLIX XOINACTE, Hakoweu, noauend (uenmn xoamcTe}
PACUNEHADT Ha MENWOPATHEHLIE PAGOTL!, CBASAHHLIE CO CTPOMTeNsCTROM OMC,
Haubonee BAMHBIX C TONKH IPEHUA ROCTHKEHWA OGLLGR Lenw.

B3aWMOCEAIM MEXY SNEMENTAMM KAXAOW NAPhi YPOAHEH aepesa uened onu-
CLIBAIOT C NOMOWLI0 MATPHL, CMEXHOCTH, CTNOKM KOTOPLIX GOOTBETCTBYIOT 3ne-
MOHTAM “HUXHETOn, 3 CTONBUM — anemeHTam wBepxHero- yposHeid. Ha nepece-
YeHMN /-T0 CTONGLA M /-1 CTPOKH CTaBAT «1s, CNW MMBETCA Gandb /-0 MNEMEHTA
BEPXHEND YOOBHA U /-r0 INBMEHTA HWKHErO YPOBHR, ¥ <0 — B NPOTHMBHOM CAyvae.

AnA pelleHUn KOHKPETHOR 3a4aun pacnpeseneHus DrPAHMYEHHLIX KanuTancs-
NOXEHAH HA PAIBUTUE MEBAMOPDAUMW B PETHOHE TPEGYETCA yTOuMEHWe npeanara-
EMOM CTPYKTYPGI € HOCNREQYIOWMM €€ YTBEPKABHHEM. YTOMHEHWE GTPYKTYPLI CBA-
33HO C PELLEHUEM BONPOCA 0 WICAE YPOBHEW NepPeBa, KOHKPETAIAUMER INeMaHTOR
KKOOTO YPOBHA M CBAIECHA MEXAY INEMEHTAMM CMEXHBIX YPOBHER.

Kaupahid anemeqT Oepesa Uenei XapakTepuayeTCR HeKOTOpHIM MpuopureTom
no arHowexmo & obwei uem. HYncnoose oueHkn npuopureta {koadxpuumeHTb
OTHOCUTEIRHOA BANHOCTH) NOKa3bIBAIOT 40N (W NPOLEHT) BKAARA KAXACTO
INeMEHTa 8 A0CTMXEHHe obwWed uanu. WUx MCNonL3yioT B KauecTse kaadupuiiv-
EHTOB AMHEAHON UENeBOH dyHKLMM ONTMMW3AUMOHHOW MOAENM pacnpeneneHun
OMPAHUUEHHLIX KATMTANOANONEHHA HA PAIBMTHE MENWOPALWM B pernoHe. Wcoxog-
HeIMW LAHNBIMK NS ONPEARASHMA YMCNGBLIX DUEHOK NPUOPHTETA SBNAIOTCR GTPYK-
TYPA ASpesd, OTHOCHTE/bHBIE BECA CBAJICH INEMEHTOR CMENHLIX YHOSHEW, no-
TREGHOCTE 3NEMEHTOR B KANWTANOAN0NEHHSX,

PacueTy KO3BOHLIMEHTOB DTHOCHTENLHOM BAXKHOCTH NPERUIBcTeyeT onpenene-
HWE OTHOCWTENGHLIX BECOR CBAIER INEMEHTOB GMEXHLIX YDORHeA Aspesa ueneil,
KOTOPOe BLINOAHAKT =CBEPXY BHU3». KaMAbiA INEMEHT, HE NPUHAANEKALMA HMX-
HeMY YPOBHIO, NPEACTARNAET CODOM HEKOTOPYIO CMCTEMY, MMEIOWYI0 ONpeaenaH-
HYI0 CYPYKTYPY. OTHOCHTENLHDIE BaCa (BOCOBKE KOMDDULMENTHI) HCNONLIYIOT ANA
OUEHKYU CTENeHM CBAGM INSMEHTOB LAHHOTO YPOaHS (NOACMCTEM) C aneMeHTamu
BLILLE AESXALLETO YPORHRA (CuCTemMamu). TpM HANMNMKM CBAIEN MEXDY INEMEHTAMM
CMEXHEIX YOOBHEA 3T BECA NONOKMTENALHLI, NPU OTCYTCTBHW — PABHBI HYMO,

Ann onpepenctms BECOBLIX KONPPHMUMETHOR MCNONL3YIOT OOLEKTHBHYKI Wnk
cyGhexmBHyI0 {IKCNepTHYIO) MHdOopMaLmo, B nepeom cnyyae, Hanpumep, Beca
CBRIEA MOXHO PACCMATPHBATE KK BE/WIMHG], NPOMOIHIHOHANIBHEE HEKOTOPLIM KO-
MUHECTBEHHLIM XapaKTeMMCTHKAM SNEMEHTOE ABPEeBA UBNeR — NAOWALRM MEenW-
0paumA, YABNbHOW NPOAYKTWBHOCTH W T. 4.

4aCTO HA NPAKTAKE BECOBLIE KOMPOULIMEHTLI CBR3EW 3NEMEHTOB anpe-
ASAMOT HA OCHOBE 3IKCNEPTHRIX cyxaeuwia (Gm. pwc. 9.2). Npu ohpeaencHWn
BECOB CBAIEW Bi. Sji W fi 3anaua HKCNEPTOE COCTOMT B TOM, 4YTOGL! OUEHMTH
BKNAA KAKAOH NOACHCTEMM B OCTHXEHWE LEAM CHCTEMBL. PacCMOTPMM HECKONL-
KO CIGCOGOE HAXOMABHWA BECORLIX KOMMPILIMEHTOR JNBMEHTOR CMEXHLIX yposHe
Ha OcHOBB DO6PAtOTKM MCNEPTHOR MHDOPMAaLIKIA.

Nepssii crocod. Ecnm nopcwcTem (3nemenToa) mano (3...5), To 3xcneptm
MOrYT Y£a3aTh MX BECA CBA3EA HENOCPEACTBEHHO (HaNpMMED, B DONAX eANHHLL)
HA OCHOBE CBOBIO DNBITA W WHTYMUMM. 3TO JHaWAT, 4TO YKA3aHMBIZ JKCNEPTOM
Beca npuHaMacTcR 6a3 ux oGOCHOBaWWA, T.e. OT 3kcnepra we Tpebywor nop-
KPEMREHWA CBOMX OUSHOK MOTMMECKWMW PACTYXABHMAMNA AN PACHETaMK.

Sropod cnocot. Npn GOMLOM WICE DAHXHDYSMBIX NOJCUCTEM HENOCRea-
CTBEHHLIS OUEHKW INCNENTOS CTAHOBATCR HOROCTATOMHD HANEXHLIMU WK Boobile
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He MOryT GbiTh honyverw. MoaToMy NPEAnaraeTcA WCNOAL3OBATL METOL NapHbIX
CPABHEHWH, XOPOLLO 3apexoMeHACBABLWWA ceba Ha npaxktuke.

Mo 3TOMY METONY VCXOAHYIO KCNEPTHYIO MHGOPMALMIO RONYYAIDT HA OCHOBE
N (¥ — 1)/ 2 napHolx cpaBHeHuwii, rae N — YACAO PACCMATOMBAEMBIX NOACHCTEM,

¥ 3aMMCLIBAYIT B CNeLMansHeie TaGnuus! (Marpuubi napHbix cpasHexwin 4Y). Sne-

Mentamm matpuy 4 cnyxar oueHks al NPEANCTUTENLHOCTH j-il NOBCHCTEMBI
N0 OTHOLUBHWIO K /-iA, RauHbie v-M 3KcnepTomM: /, / = 1, N; v = 1, n. 3xcneptHeie
OUEHKW, B YACTHOCTK, 32[A0TCS B CNEQYIOWER NOpPAAKOBON LiKane:

Y 2, ecnu j—A NOACMCTEMA NPEANCYTUTEALHEE /- NOACKCTEMBI;
ail = /1, echni—a v /[-A NOACUCTEMbI 3KBUBANEHTHLI,

0. ecnu /—a nogoncTema NPERNOMTUTENRHEE i—A NOACMCTEMSI,

3nemeMTel 3TOI MATPUULI AOMKHEI YAOBNETBOPATE yonoew: & + af = 2.
Ee 3anonHsi0T No Npaemnam, aHanorv4HbIM NPasuaam hOPMHMPOBAHHR CRIOPTUEHLIX
TYPHUPHbBIX Tabnwny. Ha nepeceyeHun paccMATPUBABMORA CTPOKM v cTonbUa MaT-
pULEl CTABAT OUEHKY 2, BCNY OLEHWBAEMAn NOACHMCTEMA, COOTBETCTEYIOWAA HO-
Mepy CTPOKW, NPEANOYTMTENLHEE NOACHCTEMbI, COOTBETCTRYIOLEN HOMEDY CTONA-
6ua; B npoTwaHoM cAyuag cTaeAT oueHKy 0. Mpw SKEMBAneHTHOGTH (PaBHO3HAM-
HOCTH) MOACUCTEM HA NEPECEYEHWH CTPOKM M CTONGLA 32NMCHIBAKOT OUEHKY 1.

Tperwd cnocof. na onpeaeneqnst BECOBMX KO3hPUUNEHTOB CBR3SIH anemMeH-
TOB CMEXHEIX YDOEHEW MCMONL3YIOT 3KCNEPTHYIQ WHPOPMALMIC O BAXHOCTH ¢ax-
TOPOB, XAPAKTEPUIYIOLLWX NOACUCTEMB! W BAMSIOLAY HA CTEMEHb AOCTWKEHWUS Le-
MM CUCTEMDBI, A TAKKE O NPEANCYTUTENbHOCTM NOACUCTEMBL C TOHKW 3PEHMA KaX-
ACroe M3 3Tnx GakTopos. VCXODHAs 3KCNEepTHas MHOOPMaUMA 3a0aeTca B aupe
MaTpWL NapHLIX GPABHEHWA. [pM 3TOM KaxAsli pa3 CPasHMBAIOT TOMLKO Napy
$axTopoE unn napy noacMcTEM. CMGOK aKTOPOB, PACCMATPMBAEMELIX NPH OLEH-
KE CBA3eH BCEX INEMEHTOB YPOBHA, AONXKEH GhITh OAHAM W TEM Xe.

OBoanaumm o4 — BECOBOW kOIPEHUMENT u-ro $aKTOpa, a fiy — BECOBOR KO-
adprmeHT /- NOACUCTEMbI ¢ TOYKW 3PEHUS u-TO GaKTOpa, YLAOBAETBOPAOLLME
GAEAYIOLIMM YCAOBUAM HOPMMPOBKW:

S =tauzOu=0m Y Bu=puzCi=T A
“ i

Torpa BeGC /-l NOACHMCTEMbBI MOXHO ONPEACAsTE MO HOpMYyne

Bi=Y aufpi w=Tmi=1N
M

MycTe NCCTPOGHO AEPEBC LENER PAIBUTHS MENWOPALIWA B pervoHe, dbparmMeHT
KOTOPOro NpMBEAEH Ha pucyHke 9.3. 3neck A — obwas uens (Hanpvmep, Lens
06nacTH); Bi — ocuoeHan uenb (UENb /-r0 AZMWHMCTPATMBHOFO PadoHa);
i =1, N G — j-e meponpnatue (Lenb j-ro xosanrctea); j = 1, M; Dx — x-A pa-
Sota (uene x-ro OMC); « = 1, L, OBO3HaYMM fi, 71 W 6, — CODTRETCTBEHHO KO-
3PPUUMEHTLE OTHOCHTEABHON BAXHOCTH /-I'0 INEMEHTA BTYOPOr0 YPOBHS, j-ro 3Re-
MEHTE TPETLEMD YPOBHR M X-I0 3NEMEHTa YETBEPTOMO YPOBHA Aepena ilenaid;
Sjt ¥ Iy) — COOTBETCTBEHHO OTHOGWUTENLHLIE BACA CBAISHA j-r0 DREMEHTA TPETLErD
YPOBHA € /-M 3NEMEHTOM BTOPOVO YPOBHA M A-r0 2NEMEHTA YETRETOND YPOBHS
C J-M 3INEMEHTOM TPETLEro YPOBHA ASpPEBa LEenew.

KoadhrumeHTbl CTHOCUTaNBHOR BAXHOGTI N OTHOCUTENLHKLIE BECA CBAZENA ane-
MEHTOR AEPEeBa UEenedi AOAKHM YAORNETECPATL GNEOYIOWMM YCNOBUMAM HOQMN-
POBKM:

Sph=% fJ=z0 i=TA
i (9.15)



In=tl n=z0 ;-1 M
I

(9.16)
D=1 =0 k=1L

7 (9.17)
Y=t smi=20 j=TM i=-1N

] (9.18)

St =0 x=11 j=T M
x (9.19)

Ycnoaua (9.1)...(9.5) crepyioT na T0ro, 4To KOIPPHUMEHTHI OTHOCHTENbHON
BAXKHOCTW 3AEMEHTOB KAXAOM0 YPOBHA XapakTERMAYIOT A0 MX BKNAAa B AOGCTH-
weHve obuwel uenw, a geca cBR3H INEMEHTOB CMEXHLIX YPOBHEA — JOMO BKIAAA
NOACUCTEM B AOCTHNEHWE UENSA CWMCTEMbI.

KoadprumenThl DTHOCUTENLHON BAXHOCTH 3NEMEHTOR AEPEBa USRS paccyu-
TLIBAIOT «CEEPXY BHU3». BHauane Ha ocHOBE IKCNEPTHLIX CYXAEHWW ONPeinensoT
3HaueHusa i, 5 W B, IT0 MCxoaHan WHPOPMALMA AN pacveTa y M ox. Koad-
PUUMEHTBI OTHOCNTENBHOA BAXHOGTY 3NEMEHTOB BTOPOTO YPOBMA Si, COBNAAAIOT
G OTHOGMTENLHLIMW BECAMHW CBAIEW 3TMX anemenTos ¢ obtiel uensid M Henoc-
PEACTEEHHD XapaKkTepWU3YIOT NONK UX BKNAAZA B B8 LOCTHKEHUE.

KoathHUUNMEHTEL OTHOCHTENBHOW BANMHOCTV BNEMEHTOB TPETLErD YPOBHA Bbl-
qnenaT no gopmyne

n = A s (9,20}
rpe koagdUUMeHThI 3] YAORNETBOPAKT YCNOBMIG HOPMMPOBKK (9.2), a peca caAsei
5ji — ycnosmo (9.4).

KoadbhuuveHThl OTHOCATENLHOR BAKHOCTH ANEMEHTOR YeTEEPTOro YPOBHA (K
BCEX NOCNEAYIOWMX, €C/IW OHW MMEIOTCA B Aepese LEnei} paccHHTLIBAT No ana-
noruuHoin popmyne:

CSI( = fx]- (921)
3AeCt IHAUEHNA Sk W #yj YACENETEOPAIOT COOTBETCTBEHHA YpoBHam (9.17) u (9.19).

Npn pactete k03¢GPHUMERTOB OTHOCMTENEHOA BAXHOGTW NO popmyne {9.21)
YYMTHLIBAIOT YOT akT, 410 peancHbiil addexT or mennopaunw 3emens Ha OMC
NPOABNAETCA TONLKC B rPaHMLAX XO3AWCTBA, MAe OHN NOCTROEHL! (MMEHHO MCXDAA
H3 TAKOro NPYHUMNA NOCTPOSHO ABPEBO Lenad Ha puc. 9.4.),

1-A ¥POBERR
(OBRACTD)
20 ¥PORRAN
(rABaN)
Puc, 9.4. 37 YPOBENH
Cbpamem (XOINACTHA)
ncpesa nene
PaIBHTHA
MENHOPALIHH
B pervone +-7 FPOBEHM
€ OpocTOl j loMc)
CTPYKTYPO
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1-& YPOBEHD

-k ¥YPOBEHL

Puc. 9.5,

14 veomeHy Pparment
Jepesa uened
pa3BMTH
MEAHOPALHIK
B PETMOHE
CO CAOMHOM

8, -4 YPOBEHL CTPYKTYPOi

[ ;
Y o=ty v,-g:+v,... Ve

PaccmoTtpum dparment aepesa uened PaIIMTUA MENNOPDALMK B PErMOHE, Mme-
ouem Ganee caoXHyl0 cTpykTYpy (pic. 9.5). 3gece HEKOTOPLIE 3NeMenTE (Ha-
npumep, J2) cnocobeTayaT A0CTHXKEHMIO BoNee Yem OQHOA Len BeHueASKAL|erd
YPoBHA. Takam CMTYaUMA 4acTO BOTPEYABTCS HA NPaKTHKE NpwW CO3NAHWA MEX-
xo3arcTeeuHmx OMC. B paMHOM caywae snemenT Depeea Dz xapakTepmayerca
HEGKONMBKMMI BECAMW CBA3RHA (Hanpumep, 21 v &2), KoTopme ONPEASNAIDT He-
JaBUCHMO Apyr ot Apyra. MNpu 3TOM KOMMDULMERTH OTHOGHTENLHOR BEANHOCTU
OMC eermcnmor no dopmyne

=% mtq f=1,M x=1, L
i {9.22}

B ycnoBuax AeduumnTa KanuTanornoxexuin HeabxoGHMO PACMPeNenATL 3TOT pe-
cype no OMC B cooTBeTCTEWM C Mx KO3PPILMEHTAMI OTHOCATENLHOA BAXHOCTHK,
T.e. B NEp8yI0 oNepesb BbIRennTe PAcXoael Ha Hanbonee aawHeie OMC. B atom
cnysae He Bce OMC, yrasaHHme B aepese uenesi pa’svTus MENUOPaUUK B pe-
ruoHe, GyayT aknioueHw B LN, Ecom g PACCMATPMBAEMOM DErMOHE MMEETCR NO-
TPEGHOCTL B CTPOWTENLCTEE BONBWOTO Yuena OMC, To B ORvcaHHbIi Bbillie CNocob
PAaCNeTa CAGNYET BHECTH KOPPEXTVBL — NPAYCMOTDETE YWeT NoTREbHOCTH B Ka-
MUTARCANOXEHWAX INIBMAHTOE NEPERa LENew.

PaccmoTpMM CREAYIOLIYIO CUTYALMIO. MNpeanonoxmm, YTo MEAUODATHBHBIE Me-
PONPUATHA 8 ABYX PAINMHHLIX XOIARCTBAX WMBIOT CAVHAKOBLIG xoabpIuMeHT I
OTHOCHTENbHOR BAXHOCTH. MNpWHEM MEpPONIMATHE B NBRROM XO3IANCTEE CBA3AHO
¢ _Gonbmm wucnoM pator (OMC) w gns mx peanvlaumm Heobxoaum Gonbluoi
06bem KaNUTANORRONEHMA, Yem Ans MEPORpMATUA BO BTOPOM XO3IRMCTEE. Ecam
HE YUHTHIBATh NOTPEGHOCTL MEPONPUATHI B KANMTANORNOKEHUAX, TO B peayneTarte
pacueTa KOAPOUUWEHTOB OTHOCHTENLHOR BAXHOCTH MHOrMe DMC Nepaoro xo3nn-
CTBA BYAYT MMETL MEHBLIME 3HAYEHMA dx NO cpasHeHwa ¢ OMC aToporo xo3mit-
cTea. Pachpegenenwe B QaHHON CUTYaLmn OFPAHMYEHHBIX KAMUTANOBNOXEHNA B
GOOTBETCTEMA C KOIGMPULIMEHTAMH OTHOCWTEALHOM BaXHOCTM OMC He anonve
cnpasegMeo. CPeAn He BKHCYEHHBI 8 LM paseMTHs MEenwopauMu ofwexTop B
CHAY MANbIX 3HAMEHWA d¢ MOryT OKa3aTbCA MHOrme OMC nepeoro xosadicTea. B
UTOr@ MEDONPHATHA B NEPBOM XO3AHGTEE NMDO COBCEM He OyayT peanwaoBambi,
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ambo GyayT peanvacaaHs! HacTHHO. B TO xe Bpema B LN GyayT axmouexsl sce
{nnKn noutTn ece) OMC eroporo xoasidcTea.

Menunopatuannte patoTel Ha kaxaom OMC (3nemeHTsl YeTRepTOro YpoBHs ge-
pesa ueneid Ha puc. 9.5) xapakTepHayIOTCA HEOSXOAMMbBIM ODLOMOM KANWTANOR-
nOXEHMA ¥ . Ha OCHOBE Ky MOXHO PACCUMTATE NOTRAGHOCTE i B KANWTAROBRO-
XKEHWAX HA MEIMOPATHEHLIE MEPOMPUATAR B XO3AKCTBAX (3NEMEHTOR TPETLEro
YPOBHA), YYWThiBaA CTPYKTYPY Aepepa. [ycTe HEKOTOPLIA 3NEeMEHT 4ETBSPTOrO
ypoaHa (Hanpamep, Os) obecnedmsaeT peanMaaumc Asyx Wi DONbLWera wucna
3NEMEHTOR TPETLET0 YPOBHA (Hanpumep, & w Gz}, Paccmotpum cnocof pachpe-
OENEHAR KaNWTANOBNOMEHNA MEXIY MEPOTIPUATHAMMH.

KoaphpuunMeHrT OTHOCHTENLHOW BAXHOCTM 3NeMedTa O onpenansioT CRefy-
wwmM obpadom: 4z = ;1 tan + y2 t22. PR3nennm KanMTanosnoXeHWA V2 MEXY Me-
ponpuATHAMA C1 M C2 Ha vk 1 ¥ 3 TOM XE OTHOLIEHWM, B KIKOM AGAMTCH Ha
ARG COCTARNAOLYME 32. onyuum

/vl = ptn/nta (9.23)

Torna o6LeM KanNUTANOBAOXKEHWR, HEOOXOAMMLIA ANA NONHOW PEaTH3ALHN Me-
pONpMATAA Oy (BCIA HET HUKEKMX OPYTMX CBA3EH MAXAY SNEMBHTAMM TPeTherq
W 4ETBEPTOro ypoBHEN, KPOME fIOKA3AHHBIX HA pucyHKe B.3), onpeaenmeTcs cym-
MOR 1 = 1 + vh. Ons peanvaaumu meponpuaTHs Cz Tpebyetca vz = ¥ + V4
@AWHML, KaNWTANORNOXEHMA.

B cendun ¢ ATUM KOMDEMLMBHTE! OTHOCMTENBHON BAXHOCTH HNEMEHTOB epesa
Uened palsuTHA MENWOPALMH B DErMOHB PEXDMEHAYETCH PACCHMMTRIEATh B ASA
arana. Ha nepsom atane anauenns 3, onpepenmot no dopmynam (9. 21})...(9.22).
Ha sTOpOM — MX KOPPEKTHPYIOT C YNETOM TNOTPEOHOGTH B KaNWTRNOBNONEHNAX
HA MEPONPUATMA t). BHavane BLMUCNRIOT 71, YNWTLIBAIOWYIO OTHOCUTENBHYIO NO-
TPE6GHOCTL f-r0 MEpPONPDHATUA B KANMTANORMNEHMAX, HEOOXOOUMBIX DNA JOCTH-
XKEHUA LIenM /~ro panoHa:

N=BAU/'Y vaU.qE K /=T, M i=TN.
q (9.24)
3aTem paccumMThBaNT
b = E ] fxl. j = 1. M; K = T:‘I.
i (9.25}

NMpumep pacueTa KOMPOHUUMEHTIB COTHOCHTENLHOM BRXKHOCTH ANEMEHTOR Ae-
PEBA LENEA PajavTHA ME/MOPaunK B PErnoHE ¢ YYETOM NOTPeGHOCTHM B xanuTa-
NOBNOXEHWUAX CM. Ha pUcyHKe 9.4 n B Tabnuue 9.1,

HexoaHbie gaHHbIe G pacHeTa noTpebHOCTH 8 KANWTAROBAOXKEHHAX, a TAKXE
OPYTMX KOMWYECTBEHHLIX MOKAJATENEH 3NEMEHTOR {HANPUMED, YASNLHOW NpoayK-
TMBHOLTH B KOPMOBLIX BAMHUUAX): CTPYKTYPA AEPeBA, NNOWAMLE METHODUPYSMON
TEPPUTOPMH MO Ccnocobam Menvopauyn W ND KaTeropusm (runam) aemens ans
KANAOr0 INOMEHTA HAXHBIO ypoaeHs (OMC), HOpmaTHeb 3aTPaT KANWTARCBNOKE-
HAF W AMMATHPYIOWINX PECYPCOB No cnocobam Menvopaunn, oxvpaemas ypo-
MAAHOCTE BEAYUIMX CRNLCKOXOSANCTBEHHLIX KyNbTYp MO KATEFOPWAM 38MeNb, Ko-
3GPULMEHTEI NMEPECHETA BANOBOA YPOXKAHHOCTH HA KODPMOBLI® €AWHMULI v Ap.
3TV NOKa3aTenn paccuMTHIBAIOT MO YPOBHAM «CHW3Y BBEPX» NYTEM CYMMMWPOBAHWA
HX IHAYEHWA B COOTBETCTEMH G JaNaHHOR CTPYKTYPO#H aepesa. Ha HwXHeM yposHe
onpepaneHne KANUIECTBEHHBIX XADAKTOPMCTUE ANEMEHTOB GAINPYETCA HA HOPMA-
TVBAX JATRAT KANMTANORNONEHUN W AMMUTHMDYIOWNWX DECYPCOB, a8 TAKMEe HA Npo-
FHO3G YPOXARHOCTU BEAYIMX CENLCKOXOIRRCTEEHHLIX KYALTYR (WM OHW U3BECT-
Hbl, Hanpumep, B pe3yntTaTe NPeaBApMTENSHOTC TeXHWKO-2KOHOMUIecKoro o6oc-
HOBaHWA OMC).
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9.1. PeaynaTams pacuerta ko3 PULMEHTOR OTROCHTENBHOR BaXHOCTH DMC
W pElIeHMa 33/a4N PACNPEAENEHHS OrPAHHYEHHLIX KanWIRNORNOKEHUH
{nuMIWT KarMTanoBROXEHWA ¥V = 40)

Honmep OMC KoahputiscHT oTHOCHTEThHOR MorpeSuocTr OmTHMAbHbIA
X BILaXKHOCTH, ¢ B KaTWTATOBN- BapHINT,
Sx Fe GACHUEX, o
K
1 2,9 1,08 1,0 1
2 1,8 2,16 2,5 1
3 1.8 2,8 3,0 1
4 9,45 3,85 1,2 1
5 4,05 1,65 e 1
6 1,8 2,5 Le 1
7 5.4 7,83 2,0 1
8 7,2 10,4 1,3 1
9 3,6 522 35 1
10 3,6 3,2 2,7 1
1] 10,4 10,9 4,0 1
12 10 1,04 12 1
13 i6 7,78 3,3 1
4 2,8 1,54 2 Q
15 1,2 1,48 1,35 Qa
16 0,6 0,74 13 (] .
7 1,8 . 2,22 2,1 1
18 4,2 . 2,0 1,25 1
19 0,625 0,25 0,6 1]
20 0,525 0,35 2 1]
2i 5,95 5.5 1,5 1
22 i 5,85 65 2 1
23 2,975 3,25 1,5 1
24 ) 8,925 9,75 1.4 1
25 2,976 3,25 1.9 1
26 2,975 2,25 9,7 ]
Beern 00,0 100, 0 47,3

Avanua gepesa denedl passvTua MennopauuK s pernone. Npueegem ma-
TEMAaTHUECKYIC FOCTAHOBKY AWCKPETHEIX 3aja4 PacnpeAeneHna OrpaHWMEHHEIX
KanuranoBACKEHWH MPW NEPCNEKTMRHOM fAAHNPOBAHAW MERMODATUBHOMO CTROM-
TENLGTAR.

MNycTh B pajaMTME MERMOPALWW 8 PErMOHE BoifeneHo V eaniiy KanuranoBno-
MEHWA, a AnA x-ro nnanwpyemoro OMC Tpebyetca we eawnny, x = 1, L. Ecn

noTpebHOCTL B KanuTanoenaxeHwsx Bcex OMC npeswiwaer V, v.e. E e = V
K

TO BO3HMKAET 334843 PACNPEASNEHHSA OMPAHUYEHHEIX KATTWTANORNOKEHWA NPK nep-
CRBKTMBHOM TZHWRORAHUM MENMOPATMRHOTO CTROWTENLCTAA.

Heobxogumo onNpeaennTs NEpeveHb nepacovepesHbix OMC ans BIOUEHWS WX
8 L paszemTun menuopauvu 8 perioHe. Lpyrmn cnceami, HeobxoaMMo BoibpaTh
MENHOPATHEHBIE PAGOTH {INEMEHTBI HUXHETD YOBHA AEPEsa USnen), CyMMa Ko-
3DPULUNEHTOB OTHOCUTENLHOW BAXHOGTH KOTOPBIX MAKCHMMAIEHA NPU YCNOBWK, 4TO
CymMmapHas NoTpetHoCTL B8 3TMX paboTax He npesbiluaeT V.

WCXOAHBIE OAaHHBIE 3a4auk; CTPYKTYPa OEPEeBa LENer paidsuTHA MEennopaunn
8 pervoHe, KOPPHUMEHTEI OTHOCUTENBHOM BAXHOCTH INEMEHTOB HWKHETD YDOBHA
aepena ueneid {OMC) 5 W BENHHUHE! KANMTAN0BNOXEHWEA ¥y, TPpedyemnuie AnA Bbi-
NOAHEHWA MENWOPaTHBHLIX paBior Ha kaxgom OMC. B Takon cuTyaumm marema-
TMYECKAA MOJENL 33Aa4M PACNPSAENEHHS OrPaHHHEHHBIX KAMWTANOBRNOXEHWA 3a-
MACKIBAETCA B BUAE



E dx Xx - max;
I (9.26)

z WX =V, =1L,
7 (9.27)
rae x = 1, ecnm x—ia OMC exmouaerca B L,

* 0, B NPOTMBHOM GNY4as.

3710 M3RECTHAA 330343 UAAOHUCNEHHOTO [ QUCKPETHOrO) NPOrpaMMKPOBAHWA —
3a0a4a «0 paHuen, Takan NOCTAHOBKA 334244 PACNPEASRSHMA OrPAHMNEHHBIX Ka-
NUTANOBNOXEHWA MMEET CMBICA B SBYX GAYNAAX: 1) QONYCKAETCA MaCTMMHAR pe-
ann3aumA UENS pa3sBMTUA MENMOpaLWMW, ANA Yera AOCTATOMHO BKMMKTL 8 LN
Toneko uacTe QMC: 2] orpadmienwa Ha xanutanoenoxesna (9.27) npuwaoaar k
noouepegHOMy cTpomTenscTey OMC, u B nepayio ovepeas cnepyer CTPONTL Hau-
Gonee BaXHLIE W3 HAX,

Beepem B HopMynupoBKy 3afaum ACNCAHWTENLHDE yonoewe. [peanondxum,
uro 8 N axmoveH no kpaiitedn mepe ogrH OMC 13 kaxaoro xo3asAcTea, a Takxe,
yto kaxaoeimt OMC cnocofcTayeT Meavopaumni 3eMEnb TONBKO HA TEPPMTOPHAN OA-
HOro xo3svcTea. B 3TOm cnyvae 3apasa UMEET BUL

¥y iy Xjy - max;
[

(9.28)
Y e =W
[ {8.29)
Szt ow=1M; j=T M,
v (9.30)

roe x = 1, ecnaw OMC c Homepom jv sxnioves B U,
0, B NPOTHBHOM CRy4ae.

3neck xamxged OMC nomeveH OQBOMHLIM WHOEKCOM ¢ (f — HOMEp XO03AWCTSa,
v — NOPAAKoBbIK HoMep OMC w3 f-ro xoamricrea); My — yncno OMC B j-M xo-
3ARCTRA,

OrpaHiuenda 3108 3aaaun GyayT COBMECTHLIMM, ECMV ELINONHABTCH YCNOBWE

b @q sV, v=1, M; j=1 M
T {9.31)
Kpome Toro, Mox+o noTpebosats, 4TODLI Ha peann3aumio Kaxaoro mMeponpw-
ATHA 34TPAYHBANOCH HE MeHee V| ennnnu kanuwtanornoxeHwid. BeeaeHve Takoro
OrpaHeHMS MONHO HOOCHOBATE CTPEMNEHMEM NDEADTAPATHTL YCMNEHHYK) Paa-
paboTky OAHMX MEPONPUATAR 3a CYeT OPYrMX. 3TO NPHBOLAWMT K CREQYKMLEA Ma-
TEMATHHECKOA NOCTAHOBKE 3303'W PAUMOHANLHOTO PACAPEAENEHHA KanuTanoaNo-

WEHWNA:
>y &y Xp ~ max;
[ (9.32)
ST ma s w
[ (9.33)
2 ijxpvz H, v—1, ﬂ‘], j=1, M.
» {9.34)

Npsriem ¥ 1 1 aomHel GuiTh CBA3AHE! COOTHOWEHHEM

V. j=1M
El:bﬁs d {9.35)
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PeweHne 3a0a4 LEAOYWENSHHOrO NPOrPAMMUPOBAHUS {9, 28}...(9.30) v {9.18)
... {9.20} cECANTCA K OThICKAHMO HABOPA 3HAMEHWA Xjr, COOTBETCTBYIOIWLETO MaK-
CUMYMa UeneBodl GYHKLIMN ¥ YAOBNETEOPAIILErO 3ANAHHEIM QrpaHWYEHUAM. 3T
AIGARONAET ONPELENMTh ONTUMARbHLIA cnncok OMC, Bxamaemelx B UM passutus
MENMOpPAaLlM B PeruoHe,

Boe npraeaenHnia BLRLE 3A034W PACNPEAENEHUA OrPAMMHEHHLIX KANNTANGENO-
WEHWA — ITO 3afaid QUCKPETHOR ONTUMW3AUKMA. B nX MaTEMATHYECKVE Mogeny
MOrYT BhiTh BHECEHD! M3MEMEHWS, CBASAMMBIE C ecIbopoM Apyrux uenesbix dyH-
KUMIA (HANPMMED, «“MAKCHMYM 0GBEMA CONBEKOXOIRICTBEHHOM npoayxumum»} u 3a-
A3HVEM [ONOAHWTEALHEIX OrPAHIMEHWIA (HANPUMED, TPeGYIWMX BLINONHEHKS OG-
HOBHLIX KOHTRONGHBIX UWGP PAIBNTMR MEAHOPALMM B PErHOHE).

ANA NPaKTHYECKOrD PRLIEHMS OUCKDETHLIX 33834 ONTUMN3ALMM MGIOALIYIOT
MOAYA LENOYACIEHHOMD NPOrpaMMUPOBAHUS NAKETA NPUKNAGHBEIX NPOrpamMM «/ln-
HelHLe nporpammupesasma B ACYs (ANN AN ACY), korop peannayer mogu-
GUUMPOBAHHLIA METOR BETERIA M rpaHinL,. Pe3ynuTarthl PELUSHMR 3a8aYH ONTHMANL-
HOFG acnpEAeneHmn OrpaHVMeHHbIX KanuTanoenoxequin {9.26)...(9.27), coot-
EETCTBYIOWER fepesy UENei passmTHS MENMDPAUMH B DEFMOHE, MPUBRASH HA pw-
cyHke 9.6,

Uenesodi noaxoA & NEpCnexkTvaHoMy MNaHupOBaHMI MENWOPAaTHBHOTD CTROW-
TenscTea 6a3upyetca Ha ODOCHOBAHMBIK OUEHKAX KOHTPONLHBIX umdgp pasenTrs
MENHOPAaLIMKN — NaTPeGHOCTH pernoHa B NpPOM3BOAGTEE CENbCKOXO3RRCTEEHHOH
NPOAYKLMA B KOHUE NAAHOBOrC NEpKoda, NOTPeBHOCTM B MENMOPALMK, NTWMWTOB
KanaTanoBlOKEHWH, TIUMATHDYIOLMX PECYPCOR W Ap. Mpu HANWMMWM JAHHBIX OUE-
HOK CCHOBHbIM cNOCCOoM $OPMWAMI0BAHHOTC NPEACTARNEHWUA LUBNEA RENFSTCH WX
JURAHME B BMOE OrPAHWYEHWA, T.€. C NOMOLLBKS HepaseHCTe. QMM GhyXaT Bak-
HEHLLEH BXOAHOR MHDOPMaLMe Ba30BaIX Monenei PacnNpeaencHus Or PaHWIEHHEIX
RAMUTANOBAMKEHWA NP NEPCNEKTMENOM NAAHMPOBAHMY MENWOPATUBHOMD CTPOM-
TenkcTaa. OAHAKO BO MHOMMX NPAKTUMECKWX CHTYAUMAX LeAM PA3BuTUA MENNO-
PALMK HE 33JaHDI M3HA4YANEHO B BMAE KOHKPETHBIX KOHTRONBHLIX Lnbp. Npuaeaem
AEA NPUMEPA TAKNX CHTYaUMi.

LEAACTE

AIMHITHCTPATHBIILEA
0,35 PARGH

/

P flefosfo ool oo ey Jodo.frue o defodbaoododn, oo o

Puc. 9.6. llepeso neneit pasnuTns MenKopaukm s PETHOHE ¢ XKONMUYECTBEHHBIMK
XAPAKTEPHCTHEAMH

.2

D.135 1o
oy [
0,055 v, 261

Lol
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Npumep 1. 3anaHbl AMMUTEI KANWTANORMOXEHWA HA PA3BATHE MENHOPaLMA
& pecnyG/mke. TpebyaTca OMPEfenMT MMMNTE KANWTAROBADNEHWHA, BbIAGNAEMbIX
HZ DA3BMTME MEAMONAUMA 8 KAXAOM afMUHACTPATHEHOM paioHe. 3AeCb KOHT-
pOnbHbIE uMdp ONPBASARIOT «CBEPXY BHM3w,

Mpamep 2. 3anaHe 06LEM NPOMIBOACTAA CENLCKOXOINACTBEHHONR npoayK-
UWH, 3 TaKXe HAXHUA M BEIXHWA npenensl BBOAA NAoLanen MENHMOPALMA B pe-
rvoHe. TpeGyeTcn OnNpesenvTh NAMWTEL KANUTANOBNOXEHWA W YTORHUTS NOTRe6-
HOCTB B NPOAYKUMK. TPy 3TOM KOHTPOALHBIE Liudphl ONPEAENRAIOT «BHUAY BBEPX»,

PaccMOTPUM 0MH M3 CNOCOGOB MATEMATINECKOTO MOLBNMPOBAHWA 32034 pac-
NPEAENEHMA OrPAHMYEHHBIX KANMTANCBAQKEHWA B YCROBWAX HENOAHOTHI M HEON-
PEOENEHHOCTM ANPHOPHOA WHBOPMauMW. CNWTAKIT, 4TO OCHOBHLIE UENEBLle YC-
TAHOEKH NQ PAIBAUTAIC MENHOPALMM 33 4aHbI B IKCTPEMANLHON GOPME, T.8. B Buage
KPUTEDHEE Ka4eCTBA. OTmMETUM, 4TO B TAKOW CHTYALMM MOXHO NPWATY MCKYCGT-
HEHHLIM NyTeM B PE3IYNLTATE «DAIMLIBAHWS» OrPaHWNEHWA. 3ABCH KOHTRONbHbIE
unpp ONPEAERAOT (YTONHAIOT) HA OCHOBE PELUGHUA 334a4 MHOrOLENesoil (MHO-
FOXPUTEPHMANEHONA) ONTHIMM3ALKK, _

MYyCTh U3 KOHTPORLHLIX UNMGP 340aHBI TONLKD HHKHUA P v sepxHMia P npepennt
BEQ/A NAAAASH MENMOPALMA W USBECTHbI CAEAYIOLLIME UCXOAHBIE AAHHKIE. CTPYK~
Typa Aepesa uened, NAOWANL MENVMOPALWK Dy, MOTPEGHOCTL B KanWTanOBNOXE-
HUAX bic 1 THMHUTURYIOWWAX Pecypcax wik (r = T 7i7), NPOAYKTHBHOCTE B KOPMOBKIX
EAMHALAX Je M YACNCEBIE OLISHKW NPHOPMTETA dx ONR KaXaOro X-ro 3NEMEHTA
HMXHETO YpOBHA ueneil (panee x-ro OMC), » = 1, L.

ONUWEM OCHOBHLIZ TEXHOROMWNECKME 3TaNbl ONPENENEHuA {yTONHEHWUR) KOMT-
POMLELIX UWDD PAIBUTHA MENWODAUMK B YCNOBWAX HENOMHOTEE W HEONPeneneH-
HOCTH anpyuopHOA WHPOoMaLmm

1. POPMYNMPOBKE ONTUMMSALMOHHON MOASAWN ONPEAENEHMA noTpebHoCTH B Me-
nNMORALMK,. JHCKpernar moRens:

E du X > MAX
K (9.386)

fsszxgsi_’,x=1.l.,
X (9.37)
rne x = {1. ecnn x—& OMC BxmoyaioT e LM pasenTua manuopaumm;

0, B NPOTMBHOM cnyuae.

MNpumevanne. Ecnu HE W3BECTHL! YACAOBLIE OLIEHKM npMOpUTETA 4, OTpa-
XAWwHe oMK BKNAAA x-ro OMC B ROCTWKEHAW QGLIEH UENW PalerTHs MEAMO-
PaukK B PErHOHE, B KauecTEe KOAMPUUWEHTOB uenesol GyYHKLMK (9.22) MoryT
GbiTh MCNONLIOBAHDbI, HANPUMED, BEMMYMHB! Vi — YASNBbHAA NPORYKTMEHOGCTL (B
KOPMOBbIX eAuHMLLax),

Henpepsisnas mogens otavuasIca oF OUCKPETHOW TEeM, MTO B HER WMCNONbL-
3YBTCA OrpaHMyEHMe .

D=<x=t x=1, L.
8 3rom cyyze NPEACCTARMAIOTCR NONONHUTENLHLIE BOIMOKHOCTH ANA BLIRBNEHNA
YTEA MHTEHCHEHOMD PA3BUTHA MENWOPALM.

AWCKpeTHRE 338294 ONTHMANLHOMD PACNPELENEHNA ONPaHKYEHHBIX KANMTANOE-
NOXBHHIA NDW NEPCTIEKTMBHOM NNAHMPOBAHUN MEAUOPATMBHOMD CTPOUTENLGTEA CO-
OTBETCTBYIOT CMTYaUMM, KOraa naaHupyamsst OMC nmGo uenwkom BRLBONAIOT B
UM pasemTa Menuopauiin B pervore, nubo — Her. Apyrumn cnosamu, npeayc-
MaTPMBAETCA MOAHBIA 0TKA3 OT onpepenenHuix OMC. 370 cuneto OrpaHmMumMBaet
MATEMATHYECKOE MOAENMPOBAMME PACCMATPMBABMBIX 33034 C UBNLK EbIRBNGHWS
NOTEHUMANLHLIX BOIMOXHOCTEA MHTEHCHBHOMO PA3BUTMA MENUOPALIMK HA OCHOBE
DOPMANMIAUNKM CONEPNATENLHOrD NPUHLMNA YACTMYHOrG OTKA33 OT HEKOTOPbIX
OMC {CHIKGHIS MHTEBHCHBHOCTH MEAMGPAUMK HA 3Tux OMC). Peanuaauua gad-
HOTO NEWHLNG MOXET NPGRBNATLESH, HANPAMEPR, B OTKA3E OT DNPEAENEHHbIX BIWACE
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menmopauuy. DAHAKO MOAEM USNOHHGREHHOrD NPOrPAMMMPDOBAHKH HE GAOT CO-
BETYIOWAW MHPOPMaUMK ONA NPMHATHA PELLEHHWA O YACTMYHOM OTKA3e OT HeKo-
Topmix OMC,

K A0NOAHUTENbHLIM TPYAHOCTAM MPAKTUHMECKOTO WCNOABIOBAHMA AWCKDETHBLIX
MOOENSA PACNPENENEHNA O PAHMMEHHEIX KaNWTANOBNONKEHNA OTHOGATCA GonbLLas
Pa3MEPHOCT: 3AAA4M M, KaK CNeJCTEME, IHAYMTENBLHAA NPOACIKMTENBHOCTE C4eTa
OaXe Ha cospemeHHbX DBM, a Takxe OTCYTCTEME BOIMOXHOCTH NOCASONTHMW-
332UMDHHOFO AHAZW3A 3AA34M U AP.

2. FTeMBPMPOBAHVME 33AAHHOTO YWGNA BO3MOXHGIX BAPMAHTOR MEPCNEKTUBHOMO
PAIBMTHA U PASMELIEHNE MENNOPALWA,

B ocHOBE 3TOrD ATANA NEXWT BAPWAHTHBIA aHANW3 3a0a4K ONPENEeneHus on-
TAMANLHOR NOTPEGHOCTH B MENMOPALIWA C PANKMYHLIMU NPABLIMK Y3CTAMM.

ONTHMK3AUWOHHEIE MOAen, CHOPMYNMPOBAHHEIE Ha MEPEOM 2Tane, WCNoAL-
AYI0T B8 KAYeCTBE MEeHEpPaTOPOB BOIMOXHLIX BAPWAHTOB MNENCNEKTHBHOCG pasBH-
THA 4 PAIMELLEKHA MENWOPaLMK. A xamxaorg /~-ro BapuaHTa x'= (Jd, ey x{),
! = 1, N, paccyurbiealot

NPOAYKTHEHOCTE (B KOPMOBLIX €AWHHLIAX ) v'= E Y xe

NOTPEGHOCTH B KANWTANOBNONEHUAX ¥'= E v Xt ;
«

NOTPEGHAGTH B AMMWTUPYIOUMX pecypcax W'= 2 Wi ke, =1, m
[ 4
noTpe6HoGTH B Meamopaunn P'= 3 py ., k=1L
K

3. MHOFOKpHUTEPWANBHLIA 3HANKM3 BOIMOXKHBIX BAPUAHTOB NEPCNEKTUBHOTO Pas3-
BUTUA W PA3MELLIEHNA MENWOPaLIMK,

Jnst peLLeHna 33034 MHOTOLENEBORA ONTHMW3ALWA NPEQNAraTea chepyoilme
TEXHONOTMYECKHE Onepain:

EbINENEHWE MAPETO-ONTUMANkHLIK BApWaHTOB (MHoXecTeo Mapero);

NOCTROEHWE MHOTOMEPHOA KNACCUPUKALIMA W MONyYeHWe BH3YaNbHOIO npea-
cTaBneHns muoxectea Naperto;

BLIAENEHME HAWIYYILUMX BAPHAHTOS HA OCHOBE NMOGTPOEHNS MHTETPANbHbIX oue-
HOK TRYAHOCTA AOCTHXEHWA LENEH PAIBMTHR MENMOpauWu.

B peaynbTATE MHOTOKDUTEPHANLHOMD BHANM3A MHOXECTEA BAPHAHTOB NEepcnex-
THEHOID PAEMTHS W PAIMELLEHVS MERMOpaunM onpenansioT (KoHKpeTHaNpywoT)
KOHTPANBHBIE UMPPLI 8 BNAS NOPOroBRIX {HOPMATHBHBIX) 3HANEHWA noxajarened
KawecTea. 370 NO3BOARET UCNIONL30BaTL GAI0BLIE W NACLUIMPEMHLIE ONTAMKIALM-
QHHBIE MOAENM PACNPEAENEHWMA OrPAHMMEHHLIX KAAWMTANCANONEHV! ANA swBapa
HAYANBHOrO NPUBNHXEHHS M WTEPALMOHHOrD NOMCKA HDDEKTUBHBIX NYTER YCTOA-
YMBOrQ PalBMTHA MEAKOPALMKM B PETHOHE.

9,3. METORWHECKVE ACMEKTB! MPUPOAHO-XO03AACTREHHOMO
PAROHWPOBAHKA K KNACCUDUKALMN MERMOPATUBHOMO ©OHAA

MNoeniLeHHe IPPEKTUBHOCTH MENMOPATHBHEIX MEpOnpUATUA TpeGyeT npume-
HEHWA METOACHE NPOTPAMMHO-LIENEBOIO MAHAPOBAHIR NPV paapaboTke Cxem pad-
ENTMA W PAIMELLIEHHA MEAKOPAUWA. [Py 3TOM PECYNCHBIA NPUHLMA MNAHWPOBAHWA
(N0 CXeme «Lenm — pecypcel — fNaHs) 3aMEHAICT LENOBLIM (N0 CXEME suenM —
NporHO3 — NPOrpamma — Pecypont — nnav»). Lienesas nporpamma (LN} npea-
¢raanset coboi [OCTATONHO NOAPOGHDE NPEANAAHOB0E PELLISHHME PEANH3ALNN ME-
NMOPATHEMLIX MEpONpUsTi, obecneuMBalomx AocTHXEHWe ofled uems — pas-
BMTHA MENHOPALIMA B DETHOHE.

BLIMBASHUE W CTPYKTYPH3AUMA PErMOHANGHLIX NPOGASM, TPaHNUBI KOTODBLIX He
COBNAAANT € CYLUECTBYIOLUMM AAMHHUCTPATUEHO-TEPPNTORNANLHLIM AEAEHNEM,
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SBIABANT HEOGXOAMMICTE NOWPOAHO-XOIARCTEEHHONO PaHOHMPOBRAHWMA ARA pas-
paborem LN (npobnemuoro paiiowmposanus ).

Aanee nog 06wexTom paitoHposanus (OP) By aem NOHMMATE INeMEHTADHLIN yNa-
CTOK M3Y43EMOR TEPDUTOPVN, BbIAENEHHLIA NO ONPEAENEHHOMY NPAHLMITY W XapaKk-
TEPMIYIOWMIACA HabopoM NPUPOAHO-XOIANCTBEHHLIX noxasatenen (AXN). NXN —
3T0 XAPAKTEPWCTHUKA NPNUPOAHD-KO3RRCTEEHHBIX Yenoshit OP, xoTopas mMoxeT Gbith
M3MEPEHA HNW BbMWUCNBHA ANA KAKO0I0 OOLEKTA; HE HMEET OANMHAKOBLIX 3HAYEHMEA
AnA scex 06BEKTOR; ANA KAXAOTO 0DLEKTA MMEET TONLKO OOHO SHAYEHME.

Onpegenerwe COCTaBa MEBNMOPATHEHLIX PAGOT HA KOHKPRTHOM MAaCCHEE TPeGYeT
Bbi0pa BMACE CTPOUTENLCTEA (PEKOHCTPYKUMM, PAGLUHPEHHA) M Ero MeTOLOB ANR
Kawnod Kareropun (Tuna) aement. BoiOENEHWE Pa3NMHBIX KATErOpPWIt OCHOBAHO
Ha KRACCHPMKALMM MEAGPATMBHOrD doHaa. MNpW 3ToM obrekTamn Knaccudmea-
UM (paHOHWPOBAHKA) RBNAIOTCA MACCHBbI NEPCNEKTHEHOMA MENHOPALIANA.

Baefem NOHATWA DaMOHA W KAAcca. PafoH — NaGcTe Waydaemold TEPPAUTOPHM,
ANA KOTOPOIA XaPAKTEPHA ONPEENEHHAN OAHOROAHOCTL NPWPOAHO-XOIAMCTEEHHbIX
ycnomuii. Knacc — rpynna OP, cxoaHeix no komnnexcy MXH.

MNpennaraemas METOAMKA NPUPGAHG-XOIARCTBEHHOTO PAROHMPOBAHMA NpeaHAs-
HAYEHA ANA ABTOMATH3IAUMM NPOUECCA PAIGMBKN M3YHAEMON TEPPMTOPRHK Ha YACTH
(PaioHyI), KOTOPbLIM COOTBETCTRYIOT KNAGChl HaMGONEE BNN3KUX, BHYTPEHHE CBA-
dauHuix Mexgy cobolt OF. Pe3yneTatol Takoro paitOMMPOEAHWA ROJBONRKIOT Pac-
cmaTpueare OP, nonastune 8 OAMH KNACC, C SOWHON TONKK 3PEHWA W NPOBOANTL
B OTHOLEHWH 3TUX O6BEKTOR OAMHAKORYIO NOMMTUKY MAAHWPORAHWS 1 YNIPABNEHNA,
Otavunrenchan 0CoBeHHOCTE PACCMATPHBABMBIX HVXE 33034 NPUPOAHO-XC3AAGT-
BEHHOIO PAHOHMPOBAHUS U KNACCHOHMKALM MERMOPATUEHOrG GhoHAa — Heobxo-
AMMOCTE OQHDBPEMEHHOFO Y4eTa Npu Bbilenemi knaccoe OP GOALWOrO MMcha
B83aMMOCBA3AHHbIX, HEPABRHOUEBHHBIX W pasHoumenuex MXT, OP, ofpasyome
OfMH DafoH, MOTYT HE UMEaTe GOWWX TEPPUTOPMANbHEIX rpaHMu. 3d<bexTHeHoe
CPEACTED PElUeHMA 3THX 33[a4 — METOGbl AHANW3A AAHHBLIX.

ABTOMATMINPOBAHHAR TEXHONOTMA BINIONAET CNeAYIOWME 3Tanb

Pa3paboTKa CeMaHTMMECKOA (CoAEpXaTensHOW) Moaenn pewaemoil 3aaaun
APHPOLHO-XOIAMCTBEHKONO PARGHUPOBAHNA )};

NOCTPORHWE MHOrOMEpPHOA knaccumKaunu OF ¢ nomowse 3BM;

COAEPXATENLHLIW AHANN3 W WHTAPNPETALMA PEIYALTATOS PACHETOR;

COCTABARHWE CBOOHOMA KapThl PaloHUPOBAHWA.

Hexanmyn vugopMauvio cobMpaloT: NyTem yGTHOrO onpoca {nHTEpBLKD); 3IXKC-
MEPTHBIM METOADM; AYTEM AHKETUROBAHWA; NYTEM W3Y4EHMA AOKYMEHTOS,

MeTog YCTHOrO DNPOCa 3aKAUAETCA B TOM, YTO HEODXDAMMBIE MCXOOHBIE OAH-
HLIE MONYYAIOT B pe3yAuTate Gecen ¢ BEAYLIMMMW CNIEUHANHCTAMU MO KOHKPETHON
3agase. Npn 3KCABNTHOM METOLE HEOGXOAUMYIO MHDOPMALMIO MONYHaNT NyTem
0f1POCa MHEHWH BeAywMX cneunanucToa (axcnepToB). Tpy aHKETWPOBAHWKM IKG-
NepTLt NPeACTARNAT HEOOXOAWUMbBIE CBEAEHMA B BMAE aHKeT. MeTon wayuewmss
ACKYMEHTOB 33KNOXAETCH B TOM, UYTO MCXOQHMBIE LAHHLIE, OTPAKAIOLLME AHAIM-
3HPYEMBI NDMPORHO-XOSARCTRAHHIE YCNOoBNA OP, BLIGHMPAIOT M3 PAANMMHLIX J0-
KYMEHTOE.

Ans 06paboTkn UHGPOPMALMK MCNONBIYIOT CASAYIWME METOLb MHOCOMERHOro
CTATMCTYMECKOTO AHANKAA. PAHXKMPOBAHWA AAHHEIX (ONPEAENEHNA BECOBLIX KOad-
duunentos MXN); knacTep-aHannaa {MHOroMepHOW knacowpnkaurn OP); MHO-
FOMEPHOrQ LIKANMPOREHMA (BU3YanbHOTO NPeACTARABHWA COBOKYNHoCTW OP).

MeToAm parXMpOBAHWR DAaHHLIX NPEAHAIHAYEHB! ONA ONPEAGAGHWUA YMCAOBLIX
OLeHOK npuopuTeTa (BEcoBLIX Ko3ddnuueHTos) wepaBHoueHHbix MXM. Metoab
KRacTep-aHanuaa — ANA BLIAENEHWA KNACCOR W3 PAIHORORHOW COROKYNHOGTH OP,
XApAKTEPMIVIOWMNXCA HAGapomM MIXM. Metonbl MHOrOMEPHOTG WIKANWMPOBAHWA —
AN NONYMEHWA BM3yansHOro Npeactaenesma o cxoactee (pazmmmmn) mexay P,
xapaxrepMayiolumxca HaGopom NXN.

PaapaboTka CeMaNTIYECKON MAASAN J3A84M NPHPOAND-XO3THCTREHHOIG
paitonmposatna. MNocTpoenne cemaHTeckoil (conepxaTensHal) Moseny aKno-
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Haer. onpeasneHue (werxyo DOPMYMMPOBKY) OCHOBHOA yenn NpUPOAHO-X0 AW~
CTBEHHOrO PARCHUPOBAHNMA, ONWUCaHME W 0OOCHOBAHNE EbIBOpa COBOKYNHOCTH OP;
OMMCAHWE W 0BoCHDBaHWE BwibOpa Habopa (nepedms) MXM, XapaxTepusyiowmxk OP
W COOTBETCTBYIOLUMX OCHOBHOW LLENW PaiOHUpOBAHMA.

INEMEHTAMN CEMAHTHYECKOW MOASM SBASITCR OP M wx NPUPOAHO-XOIRACT=-
8EHHuie YCROBMSA. M GOOTBETCTRYIOT KaTEropMM U NOHATHA, NPHHAANEXAWWE Pa3-
paboTumkam CEOAHON KapTol PARGHUDOBAHMA. INEMEHTEI CEMAHTUYECKOR Mogenn
CBA3AHL ADYr C APYIOM NG COASOKAHMIO,

AnA onucanwA 3nemMEHTOB MCNonL3yOT HEDARXMIECKHE Tiwn.. (WANBIE CTPYKTY-
pel. Ha Hynemom (BepxHem) ypoBee CTPYKTYDH MOMELIADT KATErOpHUI0 MW YK-
PYDHEHHOE NOHATHE {HANPUMED, PErMOH MK NPUPOHE - XOIARCTBEHHLIG ycnosua),
KOTOpae HA CABAYIGLAMX YPOBHRX «pasbmeanT» Ha Gonee KOHKPETHBLIE MOHATHA
{Hanpumep, 30Ma W ruaporecnorvdeckne YCROBMA). Ha CaMom HUXHEM YpoBEHE
PacnonaraloTCa NEpPBHYHLIE, a4 OANRE — HEBENWMbIe TIOHATHS {Hanpumep, OP u
AXM}. Wx ynano aasucur ar 86i60pa YPOBHA [ETANM3ALMUM 3NBMEHTOR CEMAHTH-
HECKOR Mogenw.

Ana oBacHoealHoro esiGopa cosokynHocTu OF PEKOMEHAYETCS CTPOUTE UEpap-
KUMECKME NOHATHIAHLIE CTPYKTYPBI M3YHAEMON TEPPUTOPMM 0BRIATENbHBIM Bbife-
NEHNEM YDOBHA, KOTOPOMY COOTEETCTBYET Gazosoe panosuposaHme (Hanpumep,
YPOBHS NPUPOAHO -XOIARCTBEHHBIX 30H UM NOA3IOH). 370 PAROHWMPOEAHME COBLIMHO
MPOBOART TNAAWLUMOHHLIM NYTEM, B OCHOBE KOTOPOrD NEXaT CANCAENeHHBIR Ka-
YECTEEHHbIE XAPAKTEPUCTMKA NPUPOAHA-XOIAVCTBEHHLIX YCIOBMIA.

HMeHHO mexay ypoaHsmM WEPAPXHMIECKONA CTPYKTYPLI, COOTBETCTRYIOWMMK ba-
30BOMY DARCHMPOBAHWIO W 3NEMEHTADHLIM Y4acTKam M3YYAEMOA TEPPHUTOPHM pe-
rioHa, BYAYT HAXOAUTLCR BRIAGASEMBIE DAROMBI GNPEMENEHHOro pavra (ypoeHs
AeTanu3aunu).

Ana onMcaHuA NPUPOOHO-XO3ARCTaRHHIIX ycnosmnia OF WCnonkayloT KOHKPETHBIA
nepedens MXMA. B aror nepevers ekmovaot NMXN, HauGonee CYLWECTBEHHBIE C
TOYKN IPEHMA OCHOBHOA UEAW PaRoHWPOBaHWA. JlnA 06OCHOBRAHHOIO eeibopa ne-
pedns MXN uenecoobpaane npeasapuTentHo Pa3patoTaTh MEPAPXMYECKYIO MOHA-
TUAHYIO CTPYKTYDY NPHUPOAHO-XO3ARCTEEHHLIX yerosuid OP, a 3atem npoaHanu-
AUpoBaTL CTENEHb BAKHOCTH W MHbopMaTUBHOCTE MXM, HAXOLAAUWMNCH HA S8 HWK-
HEM YDOBHE.

NocTpoenne mHOramepHoH KNaccHprKaum oOLEKTOR PaHOHMPOBaHMA,
Mpw nocTpoeHn MHoromeproi knaccrudiukatim OF cobupaoT ncxeauyio nhgpop-
mauuo W obpaBarweaor ee 1a IBM. Chop VHGOPMaUMM BEMONAET. NONnyyeHme
CEELEHUI O NPHPOAHO-XO3AACTBEHHEIX NoKasaTensx OF; naMepenwe {(onpepene-
HWEe 3navenni) acex NXMN gna kaxporo OP; NONYHEHVE 3KCNEPTHON MHGOPMALIMK,
HeobxoaUMON ANR NpoBeneHns pacyeton Ha IBM.

O6paboTka uHopmaLmm 6asmpyercs Ha rpada-aHANMTUYECKOM NOAXOAE K No-
CTROGHWIO MHOTOMEPHO#H Knaccnbukamn OP, koTopsiit npegnonaraer anpengne-
HWE BecoRuix KO3drpuumnertos MNXM; Buigenewwe knaccos OP, cxogHeIX MO KOM-
Anekcy NXM; nonysexne ewayansHoro npeacTasneHus o cxopcTee (pazavumm)
mexay OP.

HcxoaHbe NpUpoAHO-XO3RRCTBEHHbIE QaHHLIE NpeAcTABNRIOT B BUA Tabauu,
«06beKT-NoKazaTeNL: {MATPUL, AaHHLIX), CTROKW KGTOpBIX CooTeeTCTayT OP, a
cTonbubl — xapakTepvayowmwm wx NXMT. Npuqem pas xaxaoro OF ponaHb! GetTs
H3BECTHL 3Ha4eHuA Beex MXMN. Ha nepecesenvy i-i CTROKM M j-ro cTOonGua mar-
prusl ganneix ¥ = || |} copepwmrca amavenve Jro NXMN i~ro OP, j=1 m:
=1 N

Ans nocTpoeHns MHaromMepHoi KnaccuukaLuu TREBYIOTCA SKCNEPTHLIA QaM-
HBIE, NOIBONAOLME DOPMANKUIOBATE NOHATHE “EXOACTBO OP», xapaxkTepmayq-
weecAd HAGOPOM HEPABHOUEHHLIX W pasHOUMEHHEIX [TXIT, AnA BbMUCNEHME Me-
bl CXOACTEA TpeGyetcs: OoNpasiencHWe EecombIxX koadpuuventos NXN; ewibop
cNocafia HOPMMPORAHMA NPUPOAHO-XO3ARCTEEHHBIX AanHoix; Bsbop BUaga Mepw
CXOACTEA,
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ACNEPTHAR UHDOPMAUWA, HEOBXDAMMAR ANS PACcHEeTA BECOBhIX KOBBGULM-
©HTOB HEPABHOUEHHLIX MXI1, 3apaeTcn B BgE CNEUWANLHBIX aMKET-MaTpMU, NAp-
HBIX CpaBHEHMA. [lpW 3TOM 3KCNepT OTBEMAET HAa BONPOGC: «YKAKWTE, KAKOW
M3 ABYX CRABHNBAEMbLIX (XN BaXHEE ¢ TONKM IPEHMA OCHOBHOM LLERN NPMpPoAHO-
XOIRACTBEHHOMC PAROHUPOBAHKAT». DNEMEHTAMH MATPHML NapHbIX CPagHEHWA

AY = Jlajx || cnyxar IKCNEQTHLIE OUEBHKW BAXHOCTU f~ro NXIT No OTHOLIEHMIO K
K-y MXA, x =1, m; v=1, n.

PaatovmenHsie MXN BbIPAXAIOTCA B PAINMMHBIX CUCTEMAX BAWMHUL, W CYILEGT-
BEHHO DA3M4YAKOTCA NOPRAKOM YMCHOBLIX 3HaYeHui. Jna npueeaexws MNXN k co-
NOCTAANEHHOMY BMAY B KOMIIEKCHOM M3mepuTene (mepe) cxoactea mexay OP
HOPMHMPYHOT AAHHBIE. MaTpuub! AaHHBIX ¥ HOPMUPYIOT 8MHBIM GROCoGoM.

Mepa cxogcTBa (PaccToAHWe) o1 MexXAaY i-M 1 I-M DP MOXET MMETH PAaInMuHLIA
ema, /, /=1, N.

Crocof HOPMHMPOBAHHA NEMPOAHO-XO3RACTEEHHBIX AAMHLIX W BUOA MEep CXOg-
cTea mexay OF ebi6MpaloT HA OCHOBE ONPOCA SKCNEPTOB M BEMWCHSHMA ha IBM.

OGpabaTbigaoT MHGOPMALMIO OQHUM W3 CNEAYIOMX METOAOE: NAPHDIX cpaBHe-
HWH ONA ONPELENeHUst BECOBBIX kOGhDMUWEHTOR HepaBHOUeHHbIx MXN; agTomaTu-
HECKOW KNacchdvkaLmm no aepesy KpatHainlmx PpacCcToaHMIA ANA BLIGENEHWA KAACCOR
DP, cxontuix no komnnexcy MXN; BM3yani3auimm AaHHLIX AN% NOMYHEHWA NPELCTAR-
NEHWA O CXOACTRE (pasnuinmn) mexay OF B HarnaaHo-o6oapumMon dhopme.,

MpH nocTpoeH MHOrOMEPHOR KnaccudHKaum OF ucnonLsyioT cnegyiouwyo
TEXHONIOMM4YECKYID Cxemy CGopa 1 obpaboTKM MHGOPMALMM: 330aHNE COBOKYMHO-
cTi OP; BbiBop nepeuns NXN, xapakrepuayioumx OP; GopMuposaHue MaTpuub
WCXTAHBIX NPHPOAHO-XO3ARCTBEHHbLIX NAHHbIX; 3243HME MATPUL NAPHLIX CpasHe-
HWA NXM no cTenedy npepnoNTUTENBHOCTH; PacYeT BECOBbIX KOIPPULHEHTOB
NIXM v cueHka cTenemy CornacoBaHHOCTY IKCNEPTHRIX CYXASHWIA, BLIGOP cnocoba
HOPMWPOBAHMA MPUPOAHO-XOIAMCTEEHHDIX AAHHEIX, BGOf BMAA MEPEI CXOAGTBA
mexgy OP B npocrpaHcTee noxoghsix NXM; 2a0aHWe YMCna BniienaemMblX KIAcCos
OP; abiGop enaa paccTonHua Mexay Toukami (OP) a npocTpaHcTee 0G0GLLEeHHBIX
NXN; 233afaHMe HAYANLHOR A4MHBL LIArA U MaKCMMANKHOTO YMGNA UTepaLmi npu
NOWGCKE ONTUMANBHON KoHDMIyPaumrK ToNEK; BbiaeneHre knaccos OP w nonyyeHue
HarNAGHOTO NpeACTaBneHun o cxoncTee (paanunn) mexay OP; coaepwaTenbHbii
AHAMI M UHTEPNPEeTALMA PEAYNLTATOE PACYETOB.

PexomeHayeTcA BHavane paatnte coeOKynHOCTE OF HA ECTECTBEHHOE “YMCNO
KNACCOE, a 3aTeM HA 3aAaHHoe,

MNotne NPeABapUTENLHOTO aHANM3A PE3YNLTATOR PACHETOR YTOMHAKOT YNCNO Bbi-
fAenAemebix knaccoe OF ¥ YMCNO MTEPaUVA NPM NOMCKE ONTMMANLHOR KOHGMry-
paupm Todek 8 npocTpadcTee obobBuweHHsx NTXN. Mpu noctpoeHnn Heynomnet-
BOPUTE/LHON MHOIOMEPHOR Knaccudwmrkaumy OP HeoGxoaumMa KOpPeKTHpOBKa JKG-
NepTHON MHPOPMALMK, TIONYHaeMOd Ha GONeE PaHHWX TEXHOMOrMMecKWX 3Tanax,
B 4acTHOCTH, yTOuYHEHWE nepedHs wexoadsix NXN, nepesseewweanwe MNXA, we-
NOAR3OBAHME ANYIOre CNoCofa HOPMMPOBAHMA NAHHGLIX, W3MEHEHME BMAA Mepbl
cXoACTEA.

ConepxaTensHelii aHANKI W MHTEPNPETALMA DO3YALTATOB pacHeTaos. T1pH
COAERKATENIbHOM aHANWM3E W MHTEPNPETauMK PEIYNBTATOR MHOTOMEPHOR KNacch-
$uvxaupn OF ¢ nomowpiy IBM yTOYHAIOT COCTAR M rpaHuubl KAaccoB OP; onm-
CHIBAIOT KNACCH HA A3LIKE MCXOAHBIX pa3HoumeHHex MXIMT; uuTepnpeThpyoT 0bo6-
wenHbie NXMN W oNKMCLIBAKDT Knaccsl Ha Wx Agbike; 06PaIyIaT ¥ GoPMyIMPYIOT
HA3BAHWA PaROHOB ONPEAENEHHOrC PaHIa Ha OCHOBE AHANWM3a CROeODpaswA npu-
POAHO-XOIANCTEEHHLIX YCNOEMA Knaccose OP; NoAroTarRnHEAI0T NPeaBapUTenbHbIe
pexomeHaaun No BLIGOPY KOMMIEKCA MENMODATHMEHLIX MERONARTIA,

CocTas W rpaHvigsl KNacGoB, MONYYEHHBIX ¢ AOMOULLID METOAO8 KNACTEp-aHa-
AM33, YTOMHAIOT Ha OCHOBE COMOCTABAEHWA PeAYNbTATOB MHOrOMEpPHOH Knacow-
$uraumn U KapTe Ga30B0M0 PAROHMPOBANA CABAYIOWNM 0Gpasom: Bee OP saHocsT
Ha KapTy 63308070 PAWOHUPOBAHUA; OTMEYAOT OP, DTHECEHHDIE K OAHOMY KNACTY;
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CPaBHMBAIOT rPaHALLI KNACCOB M FRaHUULE PAHOHOB HA KAPTE; BLIABNAIOT NPUMMHB
OTHECEHMA enuHruHbIX OF, exoasumx B ONpPEASREHHLIA PAROH, K KNACCY, He uma-
oWeMy oGWnX rpaHnuLl ¢ 3TAM PAADHOM, NPMHAMAIOT PDELLEHWE O “NEPBEOAE»
eanHmsHbix OF B COCTaR KNaccos, afpasyiouiMx ONpeaeneHHEA PaioHn Ha KapTe,
AW PEWIeHNe 00 YTOUHeHWM TPakML AAHHOTD PamoHa.

Mpu onmcanumn KNACCOB HA ALIKE MCXOOHLIX MXMN YKa3bIBAIOT CEEASHMA O OW-
anasoHe MIMEHeHUA, CPEAHWX 3HAYEHWAX W CPEeOHEKBAAPATUHBCKMK OTKNOHEHMAX
BAHHBIX NOKAIATENOM.

Q6obuiennble MXM u ONKUCAHKME KNACCOB HA MX A3LIKE UHTEPNPETUPYIOT Ha OG-
HOBE AHANW3a PE3YNLTATOR ABTOMATHHECKOW KNACCHDUKALIMM M BMAYANbHONO hpea-
CTaBAGHWA O CXOACTBE M painvHMK mexay OF.

Brauane Ha pMarpamme pacCesHMs TOMEK B R3yNbTUPYIIEM RPOCTPAHGTEE
NXMN oTMe4akiT rpaHMubl KNACCOR W BRIAENTIOT aHomansHbie OP. (Mog Takwmu
00neKTaMK NoHuMalTea (P, KOTOPBIE MMEKT SKCTPEMANbHLIE ~ MUHWMATNEHGIE
WM MAKCHMANDHLIE - 3HaueHWa 0BoGwenduix NXI U pesko BoiBEenrRITCA Ha gw-
arpamMme CBOWM NONOXEeHwem).

Ans kaxpora asomansHoro OP onpegensioT Te ucxoausie NXN, koTapoie ume-
10T 3KCTPEMANbHBIE AHa4eHWA. Ecnin anomaneHbie OP cooTBeTcTayldT Hanpasne-
HHIQ B CTOPOHY YNYHWEHWR {CHWKEHUA MNM YEENUYSHHRA 3HaueHwa ) nexonmex NXN,
TO wx QOBOOAT GMHMM UBETOM, B NPOTHMEHOM CAYMae — KpacHaiM. BuiseneHHan
TEHASHLMA UIMEHEHHMA wCxoaHbix MXA aonxHa GuiTe nposepeHa Ha =NpOMEXY-
TCuHBIX» OP.

Ha OCHOEE RpCBEASHHOrD AHANMAA YCTAHABNMBAIOT HAMPABNEHWS YAYULLEHWR
0600wenHsx NMXTT v BolASAAOT rRYNNK MCXOAHLIX, BHOCALUMK HaMBONLLLUWA BKAan
B $OPMUPOBAKKE Nepeoro m eTopore 0GoGweHHex NXN.

MHTepnpetnpyiot (GopMyampyoT HaWMEHOBaHUA) obobiuerHee NXN. Qns ato-
ro Ha AuarpaMme pacceasva aeaensot OF, Wmelowne OAM3KKWe 3HaveHMs no
oaroMy oBobuiennomy NXN 1 CywecTEEHHO PasnNMNAIDWMECA MO APYTOMY. 3atem
BKCNEPT OTBE4YAET Ha BONPOC: «Kak Ha3BaTb 8AMHLIM TEPMHHOM TOT QGOBLEHHLIA
NX, No KOTOPOMY PE3KO OTNUHAIOTGA BLIAENEHHLIE ODBerTn(?:.

Mpu onucaHmM KRaccoe Ha sA3bike 0606weHHblX MXN yuuTeIBAOT nonoxeHws
OP otHOCMTENBHE OCRI B3THX NOKA3aTenei Ha Auarpamme.

Q6paayioT 1 GopMyAMPYIOT HAMMEHOBAHWA PAROHOR ONPEAESNGHHOTD PAHra Ha
OCHOBE aHanu3a COCTama, rpaHvy, v onucaHuAa knaccoe OF Ha aleike MCXOAHEIX
1 0606weHHbIx NXM. 3atem COCTaBAMOT CBOARYID KAPTY NPMPOAHO-XOIAWCTEEH-
HOMQ PAHOHVPOBAHWA TEPPWUTAPWUY PEMMOHA, HA KOTODOR BLIAGATIOT PAROHBI NYTEM
WX packpawmeaHwa. [inR KaxXporo painoHa pa3pataThiBAOTCH KOHKPDETHRIE PEKO-
MEHLALMM NO BHBOPY KOMNAEGKCA MEAUODATHUEBHLIX MEDONEMATHA C Y4eTOM GRO-
ecbpaIva NPUPOAHO-XOATRCTBEHHBIX Knaccoa OP.

MeToam pewuennn 3anay NPUPOAHO-NOIRACTEEHHAID PAMOHMPOBAHMS,

B ocHoBRe pelueHus 3a/adn NPUROAHO-XOIAWCTEEHHOrO DaRCHWPOBRHNA M3YYa-
EMOA TEPPMTOPMM PErMOHA NEXMT MHOrOMepHas knaccudmrkauma OP no Habopy
BIAMMOGCBR3AHHLIX, HEPABHOZHAMMLIX W pDasHOMMEHHWX NXM. KavecTeo paatueku
coBOKYNHOCTH OP Ha 0AHOPOAHLIE rPYIHbI CYLUECTBEHHD 3aBWCHT OT Bbifbopa {ake-
NepTHoiM NyTem) nepesna MX.

Npueepem GOPMAaNbHYID NOCTAHOBKY 334a4H MHOTOMEDHOR KNACCHDMKaLIWM
(knacTep-aHanmaa).

MycTb 3anamo koHesHoe mHowecTeo OP 2 = {1, ..., N}, kaxAplid UX KOTOpPhIX
ONACHIBAETCA GUKCUPOBAHHEIM HaGopom TIXN i, j = T, m. C reomeTpuyeckoit
TOUKM 3PeHUA KaXALIA OP MOXHO paccMaTpmBath Kak TOMKY B /M-MEPHOM Mpo-
crpancrtee XN, Mpegnonowxmm, 4To gna KaxaoR napst OF MOXHO BulMUGIWTB
HEKOTOPYIO BEMYUKY (MEpY CKXOACTBA, “PACCTONHWE»), XapaKTepU3YIoWyK: «6nm-
30CTe» MEXRY HAMKM NG Boemy HaGopy NXT,

TpeGyeTcn cpeav BCEBO3MOXHBIX pa3buaHuiA o = {GQy, ..., Q) MHOXecTBa
Q Ha NoaMHOXecTsa (knaccw) Qs, S = 1, L, epifipaTh Takoe, B KOTOPOM CXOACTEO
QP ayTpH knaccon 6u1no Hu1 KAk MOXKHO GONLLIE, @ MEXAY KRACCAMU — KaK MOX-
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HO MeHblie. TpuieM, Kaxaoiih OF AonxeH NpUHALNEXATb TONLKO KAKOMY-TG 04
HOMY KNaccy.

NpUPOAHC-XOIARCTEEHHLIW NOKA3aTENW MOryT ObiTh KOMWYECTBEMHBIMWA W Ka-
HECTESHHLIMM.

KonmyecTBeHHbIMK asnrioTCA MXIN, naMepedHsie B MHTePBanbHONA LWKANe 1 wka-
ne oTHoweHud. Takme noxasatead (Hanpumep, TEMNEPaTtypa NOUBR W MMHEPA-
NU3auus FPYHTOBRIX BOA) NO3BOARIOT YMCEHHD ONPeABNnTs CTENet > NPOABREHVA
COOTEETCTEYIOUWMX NPHPOAHO-XO3RACTREHHRIX yonosuid OP,

3nadenna kadecTeaHHbIX MXM (noka3aTenew, WIMEPEHHLIX B HOMWHANLHOW W
NOPAAKOBOA LUKANAX), BOOGULE rOBOPA, HE RENAKOTCA YMcAaMK. HoMuxanoHbie MXN
{Hanpumep, MOphOreHETMHECKMA THN NOYEk} NO3BONANT Pa3IGMBATH UCCneaye-
mbie OP Ha rpynnbi ¢ OAMHAKOBEIMK MMEHAMMW — 3HANEHMAMM 3TUX NOKasaTenei
{Hanpumep, wepHosembt). Mopsaakossie NXM (Hanpumep, GTeneHbh 3aCONEHAR
NOME) AZI0T BOIMOXHOCTb BuIAENATL rpyfinbl OP, ynopajoyvenHoie no paMram —
NOKA3aTeNAM, ONWCLIBAIWWM CTEMNeHD NPOABNEHWA NPUPOAHO-X03AHCTBEHHDIX yC-
noswi OP (Hanpumep, HelaconeHeeble, cnabGo3aconedsie 3emnn v T.M0. ).

BaxHeMuMx 3Tan NOCTROGHUA MHOrOMEpHaN knaccudukanun OP dopmuposa-
HWE KOMIMEKGHOTO naMepvMTens (Mepnl) GXOACTEa mexay ofibexrammu no Habopy
nxn.

B xaxnoh KOHKPETHOW 338a4€ NPVROAHO-XO3AMCTBEHHOMD PANOHUPOBAHKMA NO-
kazarenn OP, kKak Npaevag, MMEIOT PA3MYHYIO OTHOCUTENBHYIC BAXHOCTL, Mo3-
ToMy AnA conocTaenehuA MNXM B egUHOM KOMNNEKCHOM M3MEPWTENE CXOACTEA
HeoGX0AMMO onpesenitTs Mx KoabPHUMEHTBI OTHOCUTENLHOW BAXHOCTH {BECOBbIe
Koad)dmunewru?.e B 3ajauax MHOTOMEDHOW KNaccugmKaunv oHW OTpaXaT 3HA-
YAMOCTb EAWHWYHBIX UamMeHeHnd kaxaoro NXM npu onpeaenesuy Mepbl CXOACTBA
mexay OP.

B xOMNLIOTEPHOW TEXHONGTKM ANA ONPeaeneHna BecoBbix koxpdrunerntos NXA
pPeannMacBad MeToA NapHbiX CBEAEHWA, YAO0OHLIA U HANEXHBIA ANS PEeLLeHHA Npak-
THHECKUX 33na4. B panHoM meToae MeXoAHas akcrnepTHas vHbopmauws onpens-
AAETCA HA OCHOBE NONAPHOro CPAaBHEHWA BCex paHxupyembix NXMN no crenewn
BAMHOCTH.

OTMETHM OCHAOBHLIE NPEMMYLLIECTBA NPEACTABNEHMUA MCXOAHON IKCNERTHOA WH-
GopMaumn B BHAE MATPWL, NApHbIX CPABHEHWAL

1) akcneprol COCPEAOTONMBAIOT CBOE BHKMaHWe He Ha Beex NXIM cpasy, a Tonbxko
Aayx. 310 OONeryaeT 3KCNepTuay W, CNeAOBaTentHo, CnocobeTayer NaebILEHMIO
ee KayecrTea;

2} npomcxoaut GosblIoEe YMcna cpaBueHWr kKaxporo NXO ¢ ppyrvmn, Bnaro-
AApa yaMmy NOBLILLZRTCA TOMHOCTh CLEHKMW,

3) Xaxaan nocCNeAyIOUAn IKCNEePTHAA OLEHKA He CBA3aHA ¢ Npeablayuies;

4) aKCnepTHLIE OuaHKK He 06A3aHbl BeiTh TPAHIMTHEHEIMK, T.€. j-i NXM moxer
GbiTh BAXHEE X-D, X-A BAXHEE r-IO U B TO XE BPEMSA r-# BAXHEE J-Io;

3) 4N OLEHKM CTEMEHM COrMACOBAHHOCTM 2KCMEPTHLIX CYXKASHUA MOXHO MGC-
NOALICBATE ANNAPAT CTATMCTUNECKUX KpWTepues.

C $OpMancHOW TONKM 3pEHUA ONPEAcNSHAE BECOBbIX KOo3ddwnumentoa XN
METOAOM NAPHBIX CPABHEHWA CBOAWMTCR K OTRICKAHMIO GODCTBEHHEIX BEKTOPOB

ﬂ": (ﬁ{’ . ,B.-',', ), COOTBETCTAYMOLUMX MAKCAMANEHLIM COGCTBEHHBIM HWUCAAM i1
matpuy AY, T.e. AYAY = L 7. Npm 3TOM HeoBxoawmo, 4Tabist martpinyel A ¥ Geinm

Hepaanoxumbimk, MatpMua A" CYATABTCR DAITOWMMON, €CIM MHOKECTBD WH-
aexcos J = {1, ..., m} MoxHO padfuTb HA ABA NOGMHOXECTEZ Ji U J2, NpUMEM
TAKME, 4TO BCE NOKAJATEAM W3 J NPeancqTUTeNbHee BCEX NoKalarenced ni3 Ja,

Ecnn matprua A" wepaznoxnma, TO WTEPaLMOHANLHLIN NPOLECC

Bl =AYt -/t -1, t=12 ..., n
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CXOAMTCA K MAKCHMANBHOMY COBCTBEHHOMY YWCNy Ay = fim L[7] marpuuw 4% ¢
t—+ o
coaTRETCTBYIOWMM BexTopom B = lim 8 (f]. Mpn 3Tom

t—= %

=% % aj B [t] - cymma xomnoHenT sexvopa A” 8% [1];
[

AU =@ [ ..., Bm [t]) — sexrop Becoemix koadubuumentos MXN Ha t-@
wrepawan: 3 A [t = 1 A [th = 0 g [0) = 1/m; j =T m.

i
Ecav B Apoueaype napHoro cpaekeHra MXI yNacTBYIOT HECKONBKD IKCNSpTO.,

TO NOAYHEKHBIE MHOMBWAYANLHLIE OUEHKN f3 BRCOBLIX KOSMHDMUUNMEHTOR YopeaHa-
TCA, W GOPMUPYETCA MPYNNOBAR MaTtpuua npeanoytervia A. Ee anementol ajg
OTPAXAIOT YaCcTOTY =0GWEen» NPEANONTUTEABHOGTI /-0 TIXI N0 GPABHEHMIO G K-M,
7.8. YAOBNETEOPMOT YCNOBWIO 3y + a¢) = 1. Lons cnyvaes, korpa /-i NXMN oka-
anieaeTcA Bonee aHaummbim, yem x-d MXIT 8 obwem yncne NoAyvaeMbIX OLEHOK,
onpagenaerca no ¢opMmyne:

1 .
ajx =EE @ -+ D jox=1m v=1"n
¥

Ons nonyyedus rpynnoBeiX OLEHOK BECOBLIX KO3¢PPHUUMEHTOR MCNONLIYICT BE-
POATHOCTHLIE Mogenu (Mwpkui, 1874). WX NPpUMEHEKWE OCHOBAHO HA NPEeanono-
KEHWW, 4TO CYLLECTBYIOT HEXOTOPLIE “MCTHHHLIE: KOFPPUUNEHTEI OTHOCHTENEHDR

BaxHOCTH XN £. Npy 3TOM WHAMBMAYANbHEIE OUEHKH f BECOBbIX KOAdDHLM-

£HTOB, MOAYEHHBIE HA OCHOBE 00PAGoTKM MATPHUBI MAPHBIX CPABHEHUA A%, pac-
CMaTDUBAIGTES KK [EaNU3aLUA HEKOTOPOW CRYYARHOR BENMMWH! §; © Maremar-
YECKMM OXUBAHWEM A [§] = F-

MNoche nONYYenuA 'PYNNOBLIX OUEHCK fj ONPEAENAICT CTENEHL COrNRACOBaHHOCTH
IKCNEPTHLIX CYMAEHWH 06 OTHOCWTEALHOM BAXHOCTM pamxupyembnc MXM.

B ka4ecTee MEepbl COrnacoBaAHHOCTH MCNONLIYIOT KOMMDUUMEHT KOHKOPAIUWN
Kanganna W, KoTopbili naMedsieTcn 8 npeaanax ot 0 go 1. Mpwiem W = 1 a cnyvae
NOAHOTO GOBNAAEHUA MHEHWA 3kcnepToa. MyTem oueHkn Ko3bOULNEHTA KOHKOD-
Aaumn W MOXHA YCTAHOBATE, BCTh AN CTAaTMCTHYECKAR 3HAYMMANA COrNACOBAHHOCTL
FKCNEPTHLRIX CyxXAeHUR. [Ns 3TOrQ SLMUCHRIOT CTATACTHUYECKEVA KpUTepn xz. Ec-

N PACHBTHOE JHAYEHWE x%.c-. BONLLIE KPUTHHBCKOrD (TABNAMUMOrD) Xoasn (¥, @) CO
creneHAMM cBoGoael y = (M — 1) M YPOBHEM 3JHAYMMOCTW rz, TO 3TO 03HA4AeT,
4T0 W 3HAYMMO OTAMYAETCA AT HYNR, T.€. MHEHWS 3KCNepPTeB COrAacoBanHbl, Ypo-
BEHb 3HAYWMOCTU « ONPENENAET BEPOATHOCTH OWWOKKM, KOTOPYIO MOXHO AONY-
CTUTh, NPUHAR peweHHe o ToMm, 4To W = 0, xorpa Ha camom gene W = 0.

Konuyecteennbie NXM Moryy GbiTh BhipaXesbl B Pa3NWMHLIX EBAMHWALLAX M3ME-
peHMA 1 MMETH CYLIECTEEHHO DadMYHLIE 3HAYEHWA. [O3TOMY OHW OKA3LIBANCTCH
HECONOCTABMMBIMM B KOMNNEKCHOM W3mepurens ¢xonctea. B rakux caywasx He-
00x0aUMO NpEeABAPUTENEHDE HOPMUDOBAHWE NPWPOAHO-XOIFACTBEHHBEIX NAHHbIX,
KOTORGE MOMHO BLING/HATE PA3NM4HBIMY CRNOGOGaMK, Hanpumep:

;]l - U’I| _ Hm&n)/(”mlx_ nmln)'

roe ¥ — nopMupoRanHoe awasemnme j-ro NXM i-ro OP; w™" n ™ _ cooveer-
GTBEHHD MUHBMAILHOE ¥V MAKCHMANBHOS 3HAMEHWA /-0 nxn

Mocne atoroe sce NMXN npuBogaT K GeapasmepHomy BHAY, npuuem 0= y =1,

=T, mi=%4 N

Mepa cxonctaa («paccronumen} mexny OP MOXeT WMETL pasAvdHbId BUA, B
YACTHOCTH

170



=Y B -l
i

rae pi_— pPaccroRHme mexay /~m w {-m OP B N-mepHom npoctpadcTee MXIT
i, { =1, N, B — secoswie koadpuunenTol NXN, yaosneTeOpAOWME YCNOBAK

Ah=1 B=20 j=1m
[

Korpa OF xapakTepuayeTcs KOAMYECTBEHHLIM MM W KavecTBEHhuiM iz MXM,
MEepy CXOACTBA MOXHC onpenenuTa no dopmyne:

pil = ph + pﬁ.

roe ol pﬁ — cOOTBETCBEHHO MEpa cxoacTea DP no Habopy kOAMMECTBEHHBIX W
KavectTeexnbix MXM.
B ravecree pﬁ VCMONBIYIOT BhipAXEHWE

=Y Ba ol v
]

FAEj=m+ 7, m 8 =1, ecnmyl =y ;6 =0 ecmmy =y

OnpegensHre KONWNECTHEHHOR Mephl cXoncTea {BeCOBbIX KOIPOUUHMEHTOB
NXM, cnocofia HOPMUPOBAHWA JaHHKLIX M BMAA PAcCTORHUA Mexay OFP) noaeonaer
$HOPMANM30BATL IKCNEPTHOE NPEACTAANEHWE 0 NOAQGUKM NPUPOAHO-XO3RACTBEH-
HLIX YC/IOBMIA aHanM3upyembix obvektos.,

Hanee gna pewedna 3agad NPMPOOHO-KOIFACTBEHHOMD PAWOHWPOBAHWA Heok-
XOOMMO HCNONB3IOBATL METOALI MHOTOMEDHOR KNACCHMKALMM (KAACTEP-aHaNM3a)
W BH3YANA3ALMNA GAHMBIX {MHOrOMEPHOrO WKANWPOBaHWA). CuamecTHoe npuMe-
HEHWE 3TUX METOAOB NOJBONAET NOBLICUTL KaYECTBO NPUPOAHO-XOIAWGTEEHHOIQ
panoHHposanmst. 310 o6ecneyrMBaeTCA BOIMOXHOCTLIO NPpoBEaeHa Bonee yrayd-
NEHHOT0 AHARWAA COCTABA KNACCOB M WX COJBPXKATE/NLHOA MHTEPNpPETaLUM.

LA nacTpoeHMA MHOrOMepHOR Knaccwdmkaumnin OP npumeHmioT METoZ KNacTep-
AHANNAA, CCHOBAHHBIN HA NOCTPOEHNW AEPEeBa KPATHARLLWX PACCTOAHMA, B 3TOM me-
TOAE MCNONB3OBAHD CAEAYIOLWEE NOHATHE KNACCA: JNA NPOM3BONLHD BbibpaHHoro
06HBeKTa N3 HeKOTOPOro KAACCAa HAWAETCA XoTA Onl 0puH 00BEKT M3 3TOro Xe Knacea,
CXOOCTAO C KOTOPLIM S0NbLLE, YeM C NDOLIM 0CHLEKTOM M3 APYroro Knacca.

Aepesom kparvaiiwmx paccroaqns (JKP) Ha3wiBaloT KOHE4HBIR CBA3HLIA rpad
63 UMKAOR C HAMMEHLWeH CYMMOR anuH pebep mexay eeplumHamm {oGnexTamu).
Anuus pebep JKP xapakTepnayoT CTENEHE GXOAGTEA avannanpyemaix 0P no kom-
nnexcy NXN.

NycTo Cpenn BCEBOIMOXHLIX padbuerwid o = {4, ..., Q} cosoxynHoctn OF
Q = {1, ..., N} Ha HENEPECEXAIOWMECR NOAMHOXECTEA (knacenl) Qs Tpebyetca
HARTH Hanhyuwee pasouedne. MPpeanonoXRuM B Havane, Y10 MHOXECTBO {1 He-
06X0avMMo Pa3buTL Ha KNacee! (1 W Q2. JIRS 3TOA LUEenn PACCTORHUE MEXAY HAMK
o = (, Qz} onpeaensOT No NpuHUuWNy «GaMxadero cocena», T.e.

ple)y = (@, Q2) = minpy, i € v, } € Qo
MycTe A — MHOXECTBO BCEX PastueHnin o = {1, Qp} muowecTea Q. B cooTeeT-
CTBMWA C 33AaqeM KNACCHPHUKALIMKM NOCTABMM CREAYIOWYHID 3A034Y ONTHMH3ALMK:

HAATKW TaKoe 3HaveHME w* € A, 4ToGbI p(m’) = max p(w). APyraMu cnosamm,
wel

MHOKBCTBO © TPeByeTen pasbure HA TAKME JBA KNAGCA, PAGCTOANAE MEXAY KO-
TOPbIMK BbIND Gbl MAKCHMANLHEIM. B CERINM C TEM, 4TO YMGNO BCEEO3MONHMEIX
pa3tuerni MHOXecTBa Ma M oGbekTos Ha Asa knacca passo 2Y ~ ' — 1, 1o game

npn HeBonswom wucne N onpegennTs o' E A nyTem nonkoro wx nepetopa 3a-
TPYAHWTENGHO, AHANOIHYKO GHOPMYAMDYIOT 3aRa4yY ONMTUMMUIALWA W NPK Pa3GUaHK
MHONECTEE © HAa [ > 2 xnaccoB. B 3TOoM Chydae ee pelueHHe CBOAWTCR K NOo-
CNEQOBATENALHOMY pA3tMEHMID {2 Ha MAKCWMANLHD YAAASHHLIE MIDAMHOXECTEA.
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AKP cTpoaT Ha ocHose Matpuubl A = ||gi|| <paccTosvmis mexay OP. CHasana
GepyT NpoN3BontHLIA OGLEKT W MWYT BArx@RwMi K HEMY 8 CMbICNE BBEAGHHOR
mepb1 cxaacTea. Janee onpepensior OP, 6AMXAAWMA K NOAYYEHHOR nape, T.e.
HamGONEE CXOAHLIA ¢ NepasiM UAW BTOpbiM, W T.A. MNocne nocTpoeHua OKP moi-
AenaeT kracsel OP, HAXOAMUWECA WA HAMGOALIIEM PACCTOAHUM APYr OT Apyra.

Mo onpeaenenuio AKP, nocnenosarensksii ero paspes no (L — 1) peGipam max-
CUMAnNLHOR LNAMHBE BEAET K 06GPa30BaHUIC [ pasnmuHbix knaccos. Ecnk cynTats,
HTO YMCNO KNACCOR 3apaHES HE 3aAaHO, TO HaxomnmAT pebpa i, ANWHBI KOTOPbLIX
Ui YAOBRAETBOPRAIOT YCNOBMIO:

Uiz oui—, 0>+, o> w,
roe v — cpeavrn anvHa pebep OKP.

Tak xax [KP ABngeTcA cesaHbM rpadom, TO YAANEHWE TaKMX peGep seger «
BLIAGNEHUIG SCTECTBEHHOrO 4MCNA KNaccoB. [MpH “CnonkaoRaHMW METOAA Khac-
cudvikauum no JKP BHawane pekomMeHgyeTcs paiGnis MHOXEGTEO I HA ECTECT-
BEHHOE YHCNO KNACCOR, a 3aTem (nocne coAepXATENLHONRO aHANM3A Pe3YALTATOR
Knaccudrraurm} — Ha 3agaHHOe.

8 Tex cnyyanx, korga GOpPMaNbHLIA aHAAM3 ABNAETCA BCNOMOIATEABHBIM CPEL-
CTBOM ONA PeIeHWA 33434 NPUPOAHO-XO3RAGTBEHHCIO PAROHNPOBAHKMS, 3XCMEp-
TaM Lenecoo6pasHe BblaaBaTe MHGOPMALUID B HArNAOHO-0603pUMOR dopme.

MeTtogn BM3YanM3aUMM NPMPOAHO-XCIARCTBEHHBIXN AAHHBIX DCHOBAHGE HA N0~
cTpoennn 05o6wenHaIX MIXN, koTOpEIE RAKT BOBMOKKOCTL NOAYYATh MHGBOPMa-
LMK 06 avanuaupyemblx OF B8 CXaTOM, AFPErUPOBAHHOM BMOe.

C Apyrof CTOPOHbE, METOAbI BU3YANV3alMW OAHMBIX MOTYT GbiTh OTHECEHBI Kk
METOAAM MHOTOMEDHON KNaccuduKalwi, B OCHOBY KOTOPhIX NOAOKEHA MANOTE3a
“KOMMAKTHOCTW=, T.€. NPEANCAOKEHME O TOM, 4TO Knaccy B npocrpaHcTae 06ab-
LieHHutx NXTT COOTBETCTBYET M30NMOPBAHHAA TPynna GamMakux Touek. OHW No3eo-
AAOT NONY4aTe HArRAAKOE NPEeACTABNEHWE O B3AVIMHOM PACNOMOXEHMM OP, 410
IHAYMTENBHO 06MEr4aeT COAGPXATENLHLIM AHAM3 PE3YNLTATOB KNACCHBHKALLAM.

B 3TOM cnyuae MHOXECTBY () CTaBMTCR B GOOTBETCTEME KOHGUEYPaUMR TONEK
B m-MepHOM npocTpancTee NMXN (wexoaHoM npocTpancTee). TpeGyetca «nepe-
BECTH: N TOYEK W3 UCXOAHOra, NpacTpaHcTaa MNXM B pesynsTUpyOwee NPOCTRAH-
CTBO MEHLLIEA PASMEPHOCTA M < m (m = 1, 2, ), obpasoeanHHoe 0GOWEHHEIMK
noxagarensamu 1, ..., & m, Takum 06palom, 4TOBL COXPEHMTL BHYTPEHHIOID
CTPYKTYRY AaxHsiX. [floyruMK CROBAMMK, 8 Pe3ynbTMPYIOWEM NPOCTPaHCTEE He-
06XOAMMO HAMTK TaKyI0 KOHOWIYPALWO, PACCTOAHWE MEXAY TOYKAMM KOTOPOW
HaunyuLiimv 06pA3OM COGTRETCTBYET CXOACTBY Mexay OCLEKTAMM B MCXDOHOM
NPoCTRaHCTEE.

OTMETUM, YTO B3aUMHOE DACMIONOKEHME N TOMEK 8 HCXDOHOM M Pe3ynbTvpy-
UIEM NPOCTPAHCT8E NOAHOCTLIO xapakrepuayerca M (N — 1)/ 2 paccToaHnsimn
pil m d) cooTeeTcTBEHRD. B YacTHOCTM,

i = [2 @ e 2]

rae & — anavemne x-ro cbobulenHoro NXA i-ro OP {i-i Toukw).
Ans ebibopa Haunyylwen KoHUrypaunM Touek B PE3YNLTUPYIOLLIEM MPOCTPaK-

CTBE WMCNONb3YIOT CREAYIOWMIA KPMTEPUA KavecTBa OTOOpaKennn:
1
S = > tea - di/ on.

E"’“ i<

i<

Ana kputepun S 6onee TOYHO COXPAHMIOTCA HEGONLIIME PACCTOAHMA U MEHEE
TO4HO — Sonplume (Tak kax GonbWWE BECa 1/ pjl NPMAAIOTCA OuMGKam B nNepesave
HeGOALWNX PACCTOSHMIA) .
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Kpguwrepuid S ~ dyHruwn N m koopawvear N TO4EK B NPOCTPAHCTBE PASMEpHO-
CTH M. AP NOVCKa ONTHMANbHOW KOHDUIYDAUWKM TOYEK B PE3YILTHPYIOULEM NPO-
CTPaHCTBE MCNONL3YIOT MeTos Ge3yCAOBHOW MWUHMMUAAUMM, SBNAIOWMWACA aHano-
rom metoga HueotoHa, NMpyu atom

a8 #8
b (5% )
rge o) [f] — 3HaueHme x-ro oGobeHHOro noKkasarens /-ro obvexTa Ha f-# 1re-
paumi; « [f] — anvHa wara 8 Hanpasnenus yBbiBanna S,

a8 'S
—— - 1)r—

2% (d¢|: )
TArPAAHEHTOM KRUTEPHA S.

B xa4ecTBe Ha%ansHoro NpUOAMXEHHA B MHTEPALWOHHOM MBTANE MMHUMMZALMA
S MCNONLIYIOT NPOEKUMIO DELEKTOB N3 MCXOAHOr0 NPOCTRAHCTEA B B PE3yNbTH-
pywwes, obpasopantoe m NXN ¢ HANBOABLLMMK EECOBRIMA KOPDHUMEHTAMN
WM NEpBLIMA FNABHLIMNA KOMMOHEHTaMK m.

Mpeanaraeman aBTOMATA3IMPOBAHHAA TEXHONCIVA DEANWIYETCA C NOMOLLLIO
OPHFVHANBHOTO KOMINEKEA NPOrPAMM NPUPOAHO-XO3AACTBEHHOND PAROHHPOBAHMA
{xomnnekca DISTRICT) v cTaHQAPTHBIX NAKETOB NPOFrPaMM CTATMCTHMYECKOro aHa-
nw1aa.

B coctas komnnexca DISTRICT exonat Tpu nporpammot:

1) onpeaeneHwn Becosbix koshduuneHToB NXM METOAOM NAPHLIX CPaBHEHWE
{nporpamma WEIGHTPX);

2} NocTROEHWA MHOTOMEPHOI Knaccudukaumm OP no Aepesy kpaTyafiunx pac-
cToaHMi (Aporpamma DKRPX);

3] nonyueHun BM3yansHOro NPEACTABNEHWA COBOKYNHOCTH OP (nporpamma
VIZPX}. Komnnexc DISTRICT opreHTWpOBaH Ha PEILIBHWE 3a3/1a4 NPUPOaHG-XA3RA-
CTBEHHOr O PAROHMEIQEAHNS GNEAYIOLLIEH PA3MEPHOCTM: YHCno OF — He Gonee 500
uncno NXN — we Gonee 50.

Komnnexkc DISTRICT v MNNRCA $HyHKuMOHMPYIOT Ha niobor mogenn 3BM co cTan-
AapTHbiM Habopom rexkwvueckmx cpeacta. Mporpammel paGoTalT NOA ynpasne-
HHEM ONEPALMOHHOA CUCTEMbI.

9.4, ABTOMATU3NPOBAHHAR OLEKKA TEXHHYECKOTQ YPORHS
W BbIEOP HAMAYYLUMX BAPMAHTOB MENMOPATKBHBIX CUCTEM
HA NPEONPOEKTHOW CTAOMH

b =) 1t -1 -ell]

[t -1/

-1, t=12 .., ¥,

5 [# - 1] — wanpaanenms, ofpasyiowme OCTPLIA Yron ¢ aH-

«KMIHEHHBIM LUWKN» MENNOPaTHBHOA cucTembl {MC} MOXHO pa3pendTk Ha Tpu
a7ana: paapaboTka (NpeanpoekTHLIE PaGoTol U NPOEKTUPOBAHWE), CTPONTANLETEO
W axcnayataumrn. Kavectso MC dopmupyetcs Ha nepeom, obecneuveaeTca Ha
ETOPOM WM PEann3yeTcsa Ha TPETbem 3TAnax.

rnacHo FOCT 15467~79 nop kauecTsom MC GyAeM NOHMMATE MEPAPKWHECKYIO
COBOKYMHOCTH BCEX TEXHUKO-3KOHOMMYECKWX CBOWCTE (KOHCTRYKTHEBMEIX, 3KCOAY-
ATAUMOHHEIX, CTOMMOCTHLIX W ApP. |, ONPELENAOLIMK e CNOCOBHOCTL GYHKLWO-
HMPOEATE B COOTEETCTBAKM CC CEOMM HadHa“eHweM. WHbiMW cnoBamM, KavecTHo
MC mOoXHO oRpegemTe Kak ¢GyHKUMIO 88 TeXHHMKO-SKOHOMMWUSSKMX noKalatenci
(T3r}, no aHaYeHHMAM KOTOPOI CHCTEMBI MOXHO CRABHMBATE Kak Gonee nin Mevee
COBEPIUEHHLIE B OTHOLUEHWH WX COOTBETCTBMSI HEKOTOPOW ONPEASNeHHOW LEenw.

Ouenky kauecTsa MC cTROST ne npuHLMNY cpasHeHns 3Haverwi ee TN ¢ sapanee
BRIGPAHHBIMK HOPMATHEHLIMK YPOBHAMK NOKAIaTENed {(Tpatyambimm HAYSHUAMM
atux TAN). OTHOCUTENBHYID OLLEHKY KavecTBa MC, OCHUBAHHYIO HA CRABHEHMM COBO-
KYMHOCTH 3HAYEHWA pa3avdHbix TN ¢ 3a8aHHOA COBOKYMNHOCTLIO MY HOPMATUBHBIX
YPOBHERA, HA3LIBAKNT YOOBNEM KAYECTEE. TaKAR OLBHKA AQMDKHA MCXOOUTE U3 HAHA-
ueHma MC, T.e. oGecneyenma HeobXOANMBIX YCAOBWE ANA NOTYHEHWUN BRICOKAX H YC-
TORIMBLIX YPOXKAER CENbCKOXO3ARCTBEHHBIX KYALTYP HA MEAMOPMECBAHHLIX 3EMAAX.
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8 pansHeliwem Gynem paccmaTpMBaTE TONBKD TOT ACNEKT KAYECTEA, KOTOPLIA
MOAHCCTHIO ONPEASNAETCA JHaveHWAMM TIM, CEA3AHHBIMK C COJAAHUEM TEXHW-
HeCKW CoBEpWEeHHLx MC, v.e. wux rexwuveckusm yposHem. [NnA CO3HaHwR Tex-
HWHMECKM COBERWEHHBIX MC, yAORNETBOPAIOWMX ONPEASRERHLIM TPeGoBaHuAM, He-
00XDOMMO PALMOHANLHOE WCNOAL30BAHUE NPUPOAHLIX, SHEPrETWYECKWX, TPYRO-
BhiX, $HUHAHCOBLIX W ApPYrux pecypcos. B cBRaw ¢ 3TM AnA KONMMECTBEHHOR
OLISHKH TeXHHYeckaro yposHa MC npo sce# corokynsocti T3IN dopmupyioT obob-
LWEHHMA (MHTErpanbHBIA) NOKA3ATENL G YYETOM OFPAHMYEHUIA H2 MMEIOLLMECS pe-
CYpChl ¥ COCTORHWE MERUODPHPYEMEIX 3IEMENG.

NonyseHre oGOOWEHHOR OUEHKW TEXHWMECKOrD ypoewa MC We aanserca ca-
mouensio. Ona HeoGxoarnma AN NNAHNPOEAHWA, YNPABNEHWA, KOHTPONS W 2HANN3A
kayecTsa MC. MocTpoeHHan oueHKa HaeT BO3MOXHOCTh OBOCHOBATn AONFACPOM-
HbI& NPOrHO3b, Y8TKO MNAHUPIOBATE Ha WX OCHORE Heobxoaumoe pecypcHoe obec-
MNEYEHWE NEPCNEKTUBHOIO PA3BUTUA, PAIMELLEHWA MENWOPAELMWA M T.4.

OnpegenerHve TEXHHMHeCKaro yPoeHa MC Br/uoHaeT Cneayoune DCHOBHBIE 3Tank!.

1. NOGTpOEHWE WMERADXUNECKOH GTPYKTYRbI QUEHWBAEMEIX TEXHUKO-IKOHOMUYE-
ckux ceoicTe MC.

2. PacyeT x03pPHULMEHTOB OTHOCUTEALKOW BAXHOCTH INIEMEHTOB MEPAPXMYE-
CKOW CTPYKTYPht U GOPMUDOBAHME repeyHa (Habopa) noxanbHoix T3M.

3. Nocrpoexre COOBLIEHHONO NOKA3ATENA TEXHHYECKOMD YROBHA BapHaHToR MU
¥ WX paKXUpPOBAHWE NO ITOMY NOKAZATENK.

CoBOKYNHOCTh TEXHWKO-3KGHOMUWYEGKWX CBOMCTE MC npepcraanseTcs 8 EMge
MEPARXVHECKON CTRYKTYPH TUna aepesa uenen. Npw aTom Donee KpynHbie v cnox-
HBIE 3AEBMEHTBY QMUCLIEAKITCH Yepea ¢BoUGcTaA Gonee npocTwIX 3NEMEHTOR MEpap-
XMHECKON CYPYKTYDhi, 4 OUEHKA POPMUDYETCA <CHW3Y-BBEpX». Ha e pepxHem
YPORHE HAXOAWTCH KOMDNEKCHOE CBOWMCTBO — «TEXHWYECKWA YPOBEHb:, KOTOpOe
Ha CReayKiMX YPOEHAX pa3bueaeTcA Ha Gonee KOHKPETHLIE CBOWCTEA. Ha camom
HAXHEM YOORHE WMEPAPXMUNECKOW CTPYKTYPB! PACNDACKEHE! HIMEPAEMLIE XAPAKTE-
PUCTUKIA 3THX CBOACTB W nokanbhbte TAMN. Habop aannbix T3MN aonxen Hawbonee
NONHG OTPAXaATh BCE CYUWIECTEEHHLIE ACNEKTLl TEXHWYECKOTD YpoBHS MC. Ortme-
TUM, 4TO nokansHeie TIM MoryT GbiTe M3MEREHL! B Pa3AUdHbIX WKamax (MupkuH,
1974). Tak, NOKA3ATE/b «IHENrCEMKOCTL> W3MEPAETCA B KOAWYECTBEHHON WwKane
— LUKane OTHOWEeHWA, @ NOKA3ATENb «CTENEeHb ABTOMATHU3AUMM» — B MOPAQKOBOW,

BaxHEIA MOMEHT NP NOGTPOEHMA OGCOLIEHHOR DLIEHKW TEXHWUECKOIO YOOBHSA
MC — onpeaenenve BeCOBbIX KOIPPULUWEHTOB OTHOCUTENLHOW BAXHOCTH {IHANM-
MacTr) T3M B BAHHOW MEpApXW4EcKon CTPYKType. fedcrewtensHo, TN, onm-
caiBaowMe MC, HEOOWHAX0BGI NO CBOEMY BKnagy E TEXHWYECKWA YPOBEHL CWG-
Temol. Kpome torp, T3M, Kak NpaBWno, E3avWMO3aBUCUMB, W NPU OTCYTCTEMKA
nHpoOpMaLMM 00 ITOW 3aBUCHMOGTA HUKAKUMK GOPMANLHLIMK PAaCHETAMW OQHO-
JHAYHO PEeWATL 3aRaqy ORpeAeNeHMA TeXHWYECKOro YPORHA He yaaetca, OTtcyr-
cTeME 3TOR WHQopMauMK MOMET BniTh BOCNONHEHO TONBKO B PE3yNLTaTe npw-
BABYEHHA K PELUEHVIC 33a4H CNELMANMCTOR-3KCNEPTOR, KOTOPhIE APEeAOCTABASHAT
HECBXOAMMYIO MHDOPMALMIC.

B ocHoBE COBpEMEHHLIX METDAWK PACHETA TEXHUMECKOrD YPOBHA NEXMUT Bbige-
REHVE MHOXECTBa COLEKTOB, ONTUMANLHLIX N0 MHDXkecTay [apeto, T.e. obubex-
TOB, Y KOTOPhIX XOTA Dei GAMH NOKa3aTent BbilLE, YEM COOTRETCTBYIOLWA HO-
Ka3arafb OCTanbHbiX O5bexTos. [IpevMYLECTEO Takmx METOAWMK 3aKMOYAeTCH B
BOIMOXHOCTV BulZENSHAR HAWNYHLWNX BAPWAHTOR Ha OCHOBE O0LEKTMBHGR WHOp-
Maumnu. B 1o xe apema, paboTocnocoGHOCTH TaKUX METOAMK CYLLECTBEHHO CHW-
KAETCA NPW HaNWiKW GONbLIOrD YMCNA NPOTUBOPEYMBLIX NOKATbHbIX NOKa3daTeneh,
TaK K3K 8 3TOM ChAy4ae mHoxecTeo MapeTo npakTHYecKH COBNAARAET ¢ NONYCTUMBIM
MHOXEGCTBOM BCEX OUSHMBAEMLIX 0bbexTos. B CBR3IM C 3TMM AnS paHxwmpoBaHWA
obuexTos TpebyeTca AONOAHWTENBHAR WHGOPMAUWA, CBR3aHHAA C NOCTPOSHWEM
WHTErpanbHoro NOKasaTens KavecTsa.

Mpegnaraeman HAXE METOAMKA NOCTPOEHUS MHTETPAMLHLIX DUEHOK TEXHUYE-
ckoro ypoeHR MC OcHOBAHA Ha ecTecTEeHHbIX (OBOCHOBAHHEIN) VMCXOAHBIX NPUH-
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unnax {Bepmant, Pyccman, 1978) v gonyckaer pewexue paaa Apyrvx 3agad (as-
TOMaTUIWPOBAHHOE NPoEKTUpOBaHKe MC, NocTpaeMWe NPerHO3HbIX MOGENeRd pas-
BUTHA ME/HODATHUBHON TexXHMKH w Ap. ).
B HacTOAWEES BPEMA MOXKHC BLIASMMTL TPU KAaccza 0G0BLEHHLIX OLEeHOK.
AN NEpecro KAACCa WIBECTEH BMA CBEPTKWM YACTHBIX NOKa3aTencw, KoTopble
W3MEPAIOTCA B KONMYECTBEHHBLIX LUKANAX U MMEIOT ONREOENEHHYIO Pa3MEPHOCTL.
Hanbonee pacnpoOCTPaHEHHsE BWARI TAKMX CREPTOK:

anpATHEMAR £ = Z #° v mynsTUNAMKaTHBHER F2 = T §°,
i
rae y° — 4acTHas ouexka BapwaHToB MC no j-My noxaiarema, j = 1, m. Tax,
C NOMOLbKD 3ANTVBHOA GREDTKM OQUEHWBAIOT NPMBEAEHHLIE 3aTpaTtohl, 4 € MNO-
MOLLERS MYNBTHNAWKATHEHON — HALNEXHOCTL CHUCTEMbI, COCTORIIEA u3 NOCNeno-
BATEARH) COSAWMHEHHBIX NOACMCTEM.

Dna BToporo knacca 3afaHbl TONLKO UIMEPHMDBIE B KOMMMBCTBEHHGLIX LUKANAX YAC-
THEIE NOKA3ATENW, OT KOTOPbIX 3ABUCHT MCKOMAA 0GabuwienHas olerka. Heobxonumo
BbIPAbOTaTL BUA 3TOW HEN3BECTHOM G YHKUMK OT 3a4aHHBIX NOKAIATENEH.

PaccmoTpuM HEKDTOROoe MHoXxecTeo MC onpeaenewHoro Tuna = {1,...,N},
KaXNAnA U3 KOTOPLIX XapaKkTepw3IyeTcs HaGopom noxasatenel y, ..., ¥m. Torga
nONYsMM MaTpuily Bankbix ¥ = |ly' |1, xawasis snement 3 xoTopol npegcras-
naet coboin aHaueHme j-ro T3MN i~ MC. Ysenuuexme wiu yMeHbLLEHHE IHANESHWR
T3MN 03Ha4AET yAyHUIEHWE TEXHUYECKOro ypoeHa. Bee Takue TAMN moxMo npeol-
pazoBatk {GepA GO OBPaTHYIO BENMMMHY, AMEGO NPMNKUCHIBARA NOKA3ATENKD MPo-
TVBORONOXHLIA IHAK) K OAHOW BopMe: Yem meHblue 3Hasenue TIMN, Tem nywwe.
Mprmem, 4TO yAYMUWEHHE TEXHUIECKOTO YPOBHA COOTBETCTBYET YMEHLLISHWIO 3HA-
yexna TN

Yrabel onpeaenMTE BWaNa3cH uameHeHun TN 1 ewifpaTth HOpMaTHRHLIE OF-
paHruenns, yaobHo nepedty oT MCXOAHOA MaTpWUol ¥ K MaTtpuue Y a koTopoi
FHAYSHMA kaxnoro j-ro TIM pacnonoxens & NOPRGKe BOIPACTAHNA CBSPXY BHU3,
Torna Nepean cTpoKa MaTpuusl ¥ SyAeT OnucLIBATH HEKOTORYIO «<naeantHyos MC.
CoorseTrcTeeHHo, B CaMOW nocnednel crpoxe ByayT pPacnonoxeHbl HauXygume
anaveHra umelowwxca TIMN. MNpw atom guana3zon wamenenns j-ro T3MN onpeae-
NAeTca COOTHOLEHMEM:

yf"“‘sy]' =™ j=1,m i=1N

Ha OCHOBE aHANW3A MATPHMULI ¥ HAIHAYAIOT HOPMATHEHLIE ypoaHin TAN y*, dax-
THHECKM OTPaxanuwue TReGOoBaHUA K KavecTBY TEXHWYECKOro ypoava MC no j-my

TIN: yf < . NoCKoNbKyY Takyme TpeGoraHHs YACTO ARARIOTCH NPOTUBOPEYMBLIMA,
10 UENecoobpasHo HOPMATWEHLIE YPOEHW 3303BATh C HEKOTODLIMW OONYCKamu
é; > Q. Torga HOPMATHEHLIE OMPAHWYEHWA NPUHUMAIOT BKA:

PR R

AnA NOCTPORHWA MHTEPANBHOMD IOKA3aTeNA TEXHUYECKOTO YPORHR HEQGX0AMMe
npexAae BCEro NPeacraBuTb kaxasid T3M B GespasmepHom BHAE, NpuueM xe-
natencHo, YToDLl Takoe NPeACTABAEHWE OTPANKAND KAK CTENeHh CORSPWSHCTBA
KOHCTPYKUMM, Tak u Tpeborawma notpedutenn k kawgomy T3MN. Cpenaem cne-
AYIOWYI0 3aMEHY NEPEMEHHbIX:

Woeph ta, a=p0f +o)+a j=1m i=THN
BenvumHet 1 W 2 AONKHLI YAOBNETEOPATL CABAYILLMM YCAORMAM!
OD<p = D= sf™=py"+q =1 4™ =p n"*+q =0
Nocne npocTeix Rpecbpasosadui NONy4aem

Moo= ™= e A g = ™= o - ™ -
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CresngHo, 4To | xapakTepuayer AOGTUTHYThA TEXHWYECKMA YPOBSHL /-1 Ba-
pranTa MC no j-my T3M { = 1 - nHamesicwee Ka4ecTso, 4/ = O - orcyTcreme
ARHHOTO Ka4ecTsa), a g xapakTepuayer TpetoBaHMa K TEXHUIECKOMY YPOEHIO NO
J-my TN gna moGod MC.

Cneayet aTMETHTE, 4TO TEGORAHMA £ 3ABACAT OT LLENEBOI0 HA3HAXEHHS (06~
AAcTH npuMenenna) MC. B Tom chyuae, xorga 3HaveHwe J-ro TAN mexewe Hop-

MaTHBHOrC YpOBHA (BLINONHAETCA TpeboBaHue K KayecTBy no j~-my TON ana i-i

MC), T.e. xorpa )i < 1 + &, 4 2 #. NokanHas ouenka 4 rexmmmeckaro
ypoeHa i-it MC no j-my T3n npeacTaenaeT coboi cneayiowy dyHkumio Gea-
PAIMEDHEIX TIEPEMEHHBIX & M 1 ©

d = n (- u)l L a- el
OHa xapakTepuayer TPYOHOCTe AOGTHXKEHWS TREeDYeMOro TeXHMNECKOrD YPOBHA
MC no cooTeercreyiowemy nokansHomy TIM.
DOPMYNa AN WHTETPANBHONG MOKAIATENR TEXHWIECKOro YPOBHS, ecnn npeq-
FIONOXKNTE HEIABMCUMOCTE (OAHOYPOBHEBOGCTH) M HEPARHOIHAYHOCTD BXOAALLMX 8
HEE MIOKANLHBIX OLEHOK, WMEET BWA'

d=1-nqa-dp,
i
rae pecossie K03dpuumentel TN f yRoeneTeopaoT YCROBMIO
Eﬁi=l, Biz=z0, j=1m
i

B TpeTeem knacce 06OGUIEHHBIX OLEHOK, B OTAMYME OT 8TOPOra CBepTKE NoA-
NEXAT HACTHbIE NOKAIATENH, WIMEPEHHLIE B PAANMUYHLI LLKANAX. HekoTopbie W3
aTnx nokazatenen (Hanpumep, TN — «CTeneMs ABTOMATH3ALMNY ) M3MEPRIOTCR
B panrax win Gannax, a apyrwe (Hanpumep, T3M - «IHEPTrOBMKOCTh» ] ABNAOTCH
KONMMECTEEHHbIMK. floaToMy npu dopMuposatin oBOBLUEHHOR GLEHKW TeXHUwe-
CKOro yposhe Bce T30 A0AXKHLI SbiTh NPUBEAEHB! K OAHOW LWIKANE — NOPAAKORON
VRV KOMMHECTBEHHOR (Mupkud, 1974). Kpome Toro, B GBR3W ¢ TRYLHOCTLIO NO-
CTPOEHUR OBLEKTUBHEIX MOAeneir AaHHLIX T Ha ARPEANPOEKTHOR CTANWM uene-
COOBRA3IH0 MCMONLIOBATL SKCNEPTHLIE OLIEHKH.

PaccmoTpUM HOPMATUBHLIA meTon NCCTROEHMA OOOBUWEHHOM OLEHKM TexHUuYe-
CKOro YPOBHA MC, OTHOCAWMIACS X TPEThEMY Knaccy.

HeobxonumocTs pa3paboTkM TexHUMECKMK coeepeHHbx MC TpetyeT npuxaTua
0BACHOBAHHLIX MHKEHEPHBIX PELLEHMA YHE HA APRANPOEKTHOM cTaguu. Q60CHO-
BaHHOCTb WX BBIGOPA OAA PA3AMHHLIX NPUPOAHO-XOINMACTBEHHBIX YCNOBAA Menno-
PUDYEMON TEPPMTODIM ONPEARNSETCA NPEOCTARMTENIbHOCTHK MHOXEGTEA BOANMON-
HbIX BapUaHTOR MC 1 NoAHOTOR HAGOPA NOKA3ATENEl TEXHUNECKOro ypoBHsi (ka-
4eCcTBa) 3TN PeleHWd.

MNOBBILEHNE TEXHWYECKOrD YPOBHS NEANPOEKTHBIX PELISHUH Tpebyer noucka
Hannydmx eapuanTos MC Ha BCex ypoeHsx onTuMnaauum, MNepsomy YPORHIO CO-
OTBETCTBYET EbBOP HAMAYYLIEro NPMHUWNA ARRCTBMIA (OCHOBHON TEXHWUNECKOR
cxemul] MC, xOTODBIA NPAKTUMECKK HE NOAAAETCR $OpMANMIALMK, BTOROMY —
NOUCK Haunydwed CTRYKTYpel MC B pamkax BpibpaHHOro npwHuMna aedctems. Ha
TPETEEM JTane onpegenmoT napametpsl MC Anm 3apaHHO CTPYKTYpPHI.

ANA BCBCTOPOHHEFO PacCMOTPEHHA BAPHAHTOR CTpykTYPEl MC uenecoobpaano
NPUMEHATE MOPGONOrimeckmik ananms. Ero ocHoay cocTaanser NOCTPOSHNE MOP-
donormiecknx Tadauy, (MT) npoextupyemoix MC. 3t Tabnuusl NCIBONAIOT aHa-
AM3MPOBATL MHOTOOGPA3VE BOIMOXHLIX BAPHAHTOR GTPYKTYpH MC & pe3yneraTe
WX CUCTEMAT4ECKOra 0630pa M NPEAGTABAGHIA B HArNAOHOK dopme. Ona npeg-
CTaBAEHWA MHOXECTBA BOIMOXHLIX BAPWAMTOR CTPYKTYPb MC B Buae MT A0axHbI
ObiTb ONpeAeneHsl COCTAR U TUN CTPYKTYOHBIX 0GLEKTOR. CTpyxTyYpHBIMM O5LEK-
TAMH HAJLIBAIOT BIAVMOCEAIAHHLIE TEXHONOrMMECKMM MPOLIECCOM MENMOPALM
SNEMEHTL! CUCTEMBL, KOTORLIE OBECNEYMBAIDT BBINONHEHWE B8 OCHOBHOM GYHKLAM.
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Ana 060CHOBAHMA COCTaBa CTPYKTYpHBIX 0GbexToR MC pEKOMEHRYETCA npw-
MEHATL aHann3 $yHxuuA, Ero HasvHaioT ¢ GOpMYyNHPOEKH CCHOBHOM (ByHKUMK,
KOTOpaa gQonkHa HawGonee NOAHO COOTBETCTBOBATL MCKOLHOW uenn. [Lanee ebl-
ABNADT TEXHMYECKWE GYHKUWW W COOTEETCTEYIOWWME UM CTPYKTYPHBIE ODLEKTSI
MC, Tak, ¢yHKUMW =3a60p BOALI M3 BOAOMCTONHHKA» COOTBETCTBYET 00bekT ~Bo-
A03a60pHoe coopyxeHuer». Tun CTPyKTypHbiX oBnexTor MC onpepensetcs Bbi-
GOPOM 88 TEXHWMECKOA CXBMul. TaKOW CXemOi Ans OPOCHMTENBHOR “MCTeMal Ciy-
AMT CXEMA BOAONOAAYM W BDAORACTIPEASAEHUA.

Ona noctpoerna MT Heo6XoAwWMa ONpeaendTb CYWECTBEHHLIE KAYECTBEHHbie
{HOMMWHANBHBIE) NapaMeTpsl CTPYKTYPHBIX 06bekTor MC, OT kOTOPRIX 3aBACHT X
TEXHWHECKWH YPOBEHB, W 3383Th BOIMOXHLIE 3HAHEHWA 3TWX napamertpos. Cy-
WECTESHHLIE NAPAMETPb! HE BOMKHL HAXOAUTLCHA B MERARXMNECKON JaBUCHMOCTH
OAWH OT OPYroro. HOMMHANLHLIE NapameTpel [HanpUvep, «BHA O0XAeBANbHOM
TEXHUEM" ) OMUCHIBAIOT TAN CTPYKTYPHbIX oGvextos MC. Mx 3HaveHnamn aananTca
HA3BAHUA ANBTEPHATHEHBIX CNOCOOOB KOHCTPYKTHBHO-TEXHOMOrMHECKOR Peanaa-
UMM 3TMX 0OBeKTos [HANPUMED, HAZBAHWMR ACKACEANLHLIX MAWMH «Bperats,
«fiHenp» U 1.4.).

Kaxpomy /-ypoBHIO MT {HOMMHANBHOMY RapameTpy X|) GOOTBETCTBYET onpe-
DENEHHOE YMCNo Nt ee 3M1eMEHTOB (3JHaYEHWid 3Toro napamerpa) x°; ~ = 1, AL
{ = 1, n. CocTaEnan PaanMHLIe KOMGUHALMK 3NEMEHTOE BCEX ypoeHew MT, non-
YHaI0T BO3MOXKHbBIE BADUAHTBI CTPYKTYPhi MC. Takmum ofpazom, npu onTuMM3saLmm
CTPYKTYpbl MC aHANW3WMpYWTCA antTEPHATHBHLIE CMOCOOh KOHCTPYKTMBHO-TEXHO-
ROTMHECKON PEANMAALMM CTPYKTYPHBIX 0OBEKTOB NPW KOMNOHOBKE MX B CHCTEMY.

Yuet OrpaHMueHWA HA YERIKY ANEMEHTOR Pa3nuyHbIX ypoadHed MT noagonser
BbIAGNATE MHOXECTEC AGNYCTMMBIX BAPWAHTOR CTPYRTYPRl MC. Mpn aTOM And kax-
ACH Naphl YPOBRHEH 3303107 MATPHLLI CMEXHOCTH, CTPOKIK KOTOPEIX COOTEETCTEYIOT
INEMEHTAM «HWKHErO:, & CTONGUBL! — 3NEMEHTAM <BEPXHEro: ypoaHe#d. Ha ne-
PECENEHUN X-TO CTOAGUA M r-iW CTROKW CTaBAT «l», €CnK KOMOBUHAUWA K-ra 3ne-
MEHT3 BEPXHETQ YPOBHA W 7-ro IASMEHTA HWXHETO YPOBHA QONYyCTAMA, B NPO-
THEHOM Cny4ae cTaear «0Os,

AycTe MHOMECTE0 BOIMOXHLIX BAPWAHTOR WHXEHEPHLIX DEWEHWH NPOEKTUPRY-

emoit MC @ = {w', ceey w') NPeACTABARETCA B Bae MOPGONOrMIecKknx Tabnuy.
Bapuantet o' = (x', y') onucuisarTea peyms HaGopamu npuanaxos. Habop Ho-
MWHANbHBIX NAPAMETRos X = (X1, ..., Xn) — KOHUENTyantHan mogens MC, a ka-
Gop TN ¥ = (1, ..., ¥m) — TEXHHMHECKWA YPOBEHE BAPWAHTOH.

O603HauMM Yepes p)] OUeHKy B paHrax unv Banmax x-ro 3NEMENTA N0 j-My
T3N Ha l-om ypoese MT. Npusem na BCex k, f 1/, ¢f npuramaer uensie 3navenns
u3 uHTepeana [G, K1. B obuwem cnyyae noxkazaTend ) ABNAITCA KOMMNEXCHEIMMK
10 OTHOWEHWIO K OAHOMMEHHOR COBOKYNHOGCTM 4acTHeIX TAN vj1, BCTPEMAICLUMNCA
Ha paanuuHbix ypoeHax MT. B pabGore M.B.Pyccmana w B.M. YmoisakvHHa ycTa-
HOBNEH BUA CBENTKH AWCKPETHLIX OLEHOK vl AR HEAAAWTUBHLIX nOKasaTenad (B
YACTHOCT, ONR NOKA3ATens «CTeneHb aBTOMATHU3ALiun» yio = min g

121 %n

Ecnu apaauTHEHBIE NOKAJATENM {HANDWMEP, METANNOBMKOCTD} MIMEPRIOTCA a
Gannax, TO @ xa4ecTBE KOMMNEKCHOW OUSHKWA BapWAHTOR CTPYKTypet MC moryr
ObITE MCADNBL3OBAHLI CPEAHEAABLILISHHBEIE OUUEHKW. [lns NOKAIATENSA, BCTPEYAK-
LMXCA TOMBKD Ha OAHOM fs-m ypoasa MT, y° = g

Teneps paccMOTPUM BONPOCHE NOCTPOEHUA OBOBLUEHHON CLBHKM TEXHVHECKOro
YPOBHA BApMAHTOB CTPYKTYpbl MC. Byaem cumraTth, 4To BCE NOKasaTens y; npu-
HUMAKOT 3HAYeHWMA 3 neTepeana [0, K]. Caepys pabote [W. M. Bepmanta n U.5.
Pycomana (1978)], eeenem BenmyMHy

D = [6 (K- M)I/ M (X - 5,
rge M wn E| — cooTRETCTEEHHG OUEHKa j-ro T3 ¥ Ero HOPMATHMBHBIN YROBEHS.
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q' — YaCTHAR OUBHKA TEXHHYECKOro YPOBHA i-FQ BAPWAHTA CTPYRTYpu MC no
j-my T2,

Npwn ofvepuHenuu [ B 0GODLUEHHYIO OUEHKY D BBOOAT CNegyiowue orpaHn-
YeHun:

N 0Dy ... Om} &[0, Kl npn Dy, ..., Dn € [0, K];

2) DO, ...., )y =0, DK, K, ..., K) = K.

Ecnm 8ce 4aCcTHLIE OUEHKK [ YOQOBRNETBOPAOT YCMOBMAM KOMMYTATHBHOCTH M
ACCOUMATUBHOCTH, TO

D' = kI1-nqa- ok,
1

roe D' — 0GOBLIEHHAN OLUBHKA TEXHWYECKOrQ YPOBHA /-r0 BAPWAHTA CTPYKTYDht
MC; £ — Becosble KO3PULHEHTL!, DTPAXAOLUWE OTHOCUTENLHYKD) BAXHOCTD Ya-

CTHbIX OueHok Dy, ¥ B =1, f =0, j =1 m,
[

OTMETVM, YTO BAPHAHTAM C MHHMMANEHLIMKA 3HauseHuamM D' cooteercTeyer
HanGonee BLICOKAR CTENSHL BLINOAHEHWA TPEOOBAHWMK K TEXHWHECKOMY YROBHIO
HHXEHEPHLIX pelueHniA MC, .

PaccMmoTpUm NpUMER NPUMEHEHWA HOPMATHBHOTO METOSA NOCTROEHMA 0606
LEHHOW OUEHKM TEXHUNECKOMD YPOBHA KPYNHbIX M cnoxublx MC Ha npeanpoexTHol
cragun paspaborkn T30,

OcHoBHas LUENb 3aKMIOMANACL B COIQAHWA TEXHWMMECKM COBEPLIEHHOR OpOCH-
TensHOR cuctTemol (OpC), 0GECNeYMBAILLAN BOIMOXHOCTL NOMYHEHWUA BbICOKMX
M YCTOMHMEBLIX YPOMAEE CENbCKOXOIANCTHEHHLIX KYILTYD NEW PALMOHANLHOM WG-
MONEIOBAHNM NPUPOOHBLIX, TPYAORBIX, MATEPUANLHBLIX, JHEPrETUHECKNK U $HuHAH-
COBLIX PECYQICOE, a4 TAKXE DMONOTWHECKYK) AGGYACTKY CTOYHBIN BOA.

PYHKLUMOHARBHOE HAZHAMEHWE 3TOW CMCTEMBI — NDGAYa BOA, NPWIogHbIX ans
OpOILEHUA, W OTEOA W3DBITKOB NOBEPXHOCTHRIX BOA. OCHOBHER YHKLUMA NPORK-
Tmpyemon JpC — PErynMpoBaHWE BOAHO-CONEROTO PENUWMA MNOHE OpOLAEMOro
maccuea. Ee abinonHeHwe oGecnedmeaar cReaykiuve CTPYKTYPHbIE OOheKThI! BO-
A03aboprbie coopyxeHdwa (3a60p BOAB M3 BOAOMCTOMHWMKQR): NPOBOLALLAR CETb
{TpaHCNoOpYWPOBKA BOABI K OQOLIAGMOMY MACCUBY), DAcnpesenvTencHan CeTh
{pacnpepencuve 80fibi Ha OPOLWIAEMOM MACCHMBE); NOAWBHAA TEXHMKA (Nepesos
BOAbl M3 COCTOAHUA BOARHONO TOKAa B COCTOSIHWE NOMBEHHOW BNAXKHOCTW], BORO-
cHOpHO-cOpocHan cete (GOOP ¥ 0TEOA M3IOLITKOBR BOALI B BOOAONPHMEMHWK).

THN CTPYKTYPHbIX OGBEKTOB NPOEKTUPYEeMOR CpC Bbin KOHKPETHIUPOBAH 6 pe-
3ynerarve ssiopa NPOLKTMPOBLLMKAMKM €€ TEXHMYECKOHW cxembl. [lpueegem ee
KpPATKOEe OnWCaHwWe.

NOBEPXHOCTHME

o QOOE@OOOOG
e e (1) (2) @ ®
M © D 0 OO
AUKAEBATBHE D ® OEE
ggﬁocsomucmvocmn @ @ @

Puc. 9.7. Mopdonornaeckan tabnmia v nawbonee NpeanoyTHTEABHBIN BADHAKT
CTPYRTYPh OPOCHTEALHON CHCTEMbE
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Crounsie BOAb M YMGTaA BOAZ 3aBMPAIOTCA NOBEPXHOCTHLIMH BOAOUCTOMMIKA-
Md. Bopa B nposogALER GETH NEPEKAYHBAETCA M NORAETCA B PACNPELENHTEARHYIO
carb CTALMOHAPHBIMM HACOCHLIMK CTaMumsivmu. OpoCMTENBHAA CeTb — 3aKpbITan
CTauMOHapHas. [1ns nonvea NPMMEHAINT NOXOEBANLHYI0 TEXHWKY, NPHIOSHYIO K
MCNOALIOBAHMID CTOMHBIX B0A. BoaocGopHO-cOpOCHAA CeTb MOXET BhiTh KaK or-
KPBLITOR, TAK M 3aKPTOM. B pamkax suiGPaHHON TEXHWYECKOA CXeMbE COYLECTENAR
MOMCK HAWAYYLIKX BAPMAHTOB CTPYKTYPLl RpoexTvpyemon Opl. (pc 9.7).

Ana $HoOpMaNM30BaHHOro NPEACTARNEHWA BOIMOXHLIX BPWAHTOR CTPYKTyphI
npoexThupyemoh OpC Geina nocTpoena ee MT, xotopaa Bkmouaer OpC pacomart-
puBaemoro Twna. Janee akcnepramn Buinw chopmynuposadsl T3MN BapwanToB
CTPYKTYphI apoexTupyemon OpC, 3TC 13 TeXHUKO-IKOHOMMYECKWX NOKA3ATEREel,
nepevetn ¥ KOAL KOTORLIX NPMBENEHbi B Tabnwue 9.2, 3aBUCUMOCTH MEXAY Na-
pameTpamn TIM sapHaHTOBR CTRYKTYphl NpoekTupyeMol OpC 3apasannm B Tab-
NVHOM BUJE. TP aTOM ANA BCEX INSMEHTOR KaXAOro YPorHs MT Gbinin nonyseHbl
2KCNEPTHLIE OUELHKM B Bannax no cooTBeTcTRYIOWMM T3M (B uuTepeane ot 0 o
10}. Ouenky B 10 Gannoe npuceaneani anemertam MT, 8 KOTOPSIX MAKCWMANGHO
NPOSIENANKCE QUEHWBIAEMbIE CBOMGCTBA.

9.2, XapakTepncTiea HAMAYYIINX BAPHAHTOS CTPYKTYPbLI
npoexTupyemon OpC

Ho- | Koot anesssnTon MT, Koab: TN mapuanIoB X Mx OuaHKa O6ob-
1ap | oSpasywouux sapwantei | or 1 02 163 [04 [05[ 06 [ 07 [08 |09 [10] 0 |2 [B sk
pn- oUBHKR
auta TBXHK-
“ecxoro

VpOBHA

U 0,924,3341:54 71838 6| 6|{wlas/ales|7z] 8 6_| 6 |0.337:2
2 18,2333 4254/ 67,66|8 |8 6| so0s (808w 2|03
34 1922,3.2,41:6.2 6583|848 w0 a6f[w r73]7]wi7]e 6 | 6 10.3913
4 7 2Y3.2,41,83 67(76|8[wielw 70]lé6lw][7] 8 6 | 6 039
§ N7 24344154 |67/8ale |6 0 766 (757 8 6 6 | 0.5
B JL10; 2.3;31:41:53/73(66[/5[5]|5| 5 |7ale6({9.0[7] 8 6 | 6 [0.7790

-

01 — kanuTansHnie 3aTpathl; 02 — 3KGNAYATAUMOHHBIE saTpartet; 03 — gTeneHb
mexaduaaumy; 04 - creneds aeToMmaTHaaumn; 05 — NpPAvaIBOAMTERLHOCTD HACOC-
HOA CTaHuny; 06 — Hanop HACOCHOM cTaHuwn; 07 — martepwancemrocTs; 08 —
oBeCneYeHHOCTb apMaTypoi; 0% — 3HEproemMKocT, 10 — MHTEHCHBHOGTB [0XAA;
11 — BO3MOXHOCTL NONMBA BLICOKOCTEGENbHLIX KYNLTYP; 12 — KO3MPULMEHT 3a-
MENGHOrG MCNONLANBEHNA; 13 — NPOMIBOAMTENLHOCTE AOMAEBANLHON MALMHEI,

Japaum epiBopa HAMAYULLIMX BAPMAHTOR CTPYKTYPE MC OTHOCATCH K KNaccy Au-
CKPETHBIX 33434 MHOMOKPHTEPHMANEHON ONTHMMIauK, MX pelleHve CBR3aHo ¢ no-
CTPOBHHEM W LENEHANPABASHHLIM AHANMIOM MHOXECTBA (G AONYCTUMbIX BapHaH-
TOB CTPykType MC. Cpespn Hux TpeyGeTcs OTHICKATh TE, KOTOPLIE HAMAYYLIMM
06palom yooBneTeopRIOT 8ceM TPEBOBAHMAM, NpeabABNAEMbIM K TEXHUHECKOMY
YPOBHK), T.€. C HauBonee npumemneMsiMM 3Ha4eHuAMKM Beex TaM,

B npouyecce amiopa HauUAYYWIMX BAPWAHTOR CTPYRTYpsl MC BLINONHAIOT noa-
FOTOBHMTENbHO-3AKMQUNTENLHLIE ONEPAUMA, a TAKXE NPOUERYPH GOPMUPOBAHUA
1 MHOFOKRATEPHMANBHOTO 2HANW3a MHOXECTBA AONYCTUMLIX BAPWMAHTOR, 3TU One-
PaumMu W NPOUEAYPLl 06heRMHEHLI B TEXHOMOTUNECKYIO CXEMY ABTOMAaTHIWPOBAH-
HOTQ aHANW3d AdHHLIX HA NPeanNPoSKTHOM cTapwu palpaBorxm MC. K noagroto-
BUTENbHLIM OTHOCATCH ONEPAUMIA NO YCTAHORANEHWIC 3ABMCHMOCTEN MAXAY XapaK-
TEPUCTMKAMK BAPWMaHTOR CTRYKTYPW MC,

Ann pewenna 3apay BaiG0pa HAMAYIWMX BAPUAHTOR CTRYKTYPLS KOHKpeTHok MC B
EPBYK> Q4epeat NCNONLIYIOT NPoLCAYRY GOPMARCRAHMT MHOXECTEA [ONYCTUMBIX
eapuanTos. Korga nonHeit «nepebops eapwantos B MT HeuenecooGpase, HCNoNL-
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3YI0T ONEPALMIO NOAYYEH MR 3AAAHHOI0 YACHA PENPEIEHTATMBHBIX BapHaHTos. Noa ux
PENPEIEHTATURHOCTEIG NOHMMAKOT CREAYIOLLSE: CPEAW OrPaHMMEHHOIO Y4CNa BAPV-
AHTOB, BK/HOYEHHbIX B AHANK3, AOMKHLI GbiTh BAPMAHTLI G HAWBONBILMM Pa3HOGGpa-
3MEM OUEBHMEAEMBIX CBOACTE. TaKas orepaums COKPALLEHHOr ¢ Nepetopa BapMaHTos
CBR3IAHA ¢ NOCTPOSHWEM KOMMHECTBEHHLIX 0G00WEHHbIX OLeHOK. Wx 3HaYeHus xapak-
TEPMBYIOT CTENeHL NPUEMNIEMOCTH PA3AMNHEIX IneMenToa MT Ans KOHKPETHLIX NPK-
POAHO-XOANACTBEHHBIX YCAOBKA MENMOPHMPYEMOA TENPUTOPW K.

Ha pucyHke 9.8 cXemaTudHO NPeacTaRNEHD MHOXECTBO AONYCTUMBIX BAPWAHTOR
CTRYKTYPR MC Ha NAOCKOCTM KOAUYECTBEHHLIX 0BOBLEHHBIX QUEHOK X U X2, Jo-
NYCTUM GONBTAHWSAM 3HAYEHWH HOMMHAMLHBIX NAPAMETPOB X1 W X2 COOTBETCTEYIOT
3ALTPUXOBAHHLIE (MPAMOYTOMLHAKA.

O6nacTs AONYCTMMLIX BAPWAHTOB B AAMHOM CNYNaE RBSRAETCA «NA0XOM» (B 4a
CTHOCTY HEBLINYKAOH). B CBA3M C 3THM AAR NONYNEHWA 33JAHHOCD MMENA penpe-
JEHTATHBHEIX BO3MOXHEIX BAPUAHTOB CTPYKTYPR NpUMEHAeTca meton fM-nowcka,
3TOT METOA NOJBONAET OCYILIECTENTL QUCKPETM3ALMIG HENPEPLIBHOW 06NACTH

i={£|o:.ius1.i=l._n}

B PE3YNbTATE EHEPNPORAHUS KOHEMHOID YMCNA NPOGHLIN TOYBK 71 (BO3MONHBIX
BARWMAHTOB CTPYKTYPhi MC), HaubONEe DABHOMBPHG ARNONHAWMX X, 4 3HAYMT,
1 06NacTh AONYCTMMbIX BAPWAHTOR G,

MNocne NOCTPOBHMS KOHEYHOrO MHOXECTBA AONYCTMMbIX BAPWAHTOR CTRYKTYPHI
MC 8 HEM BLIAENAIOT BAPHMAHTHLI C BOSMONHO NYYLLMMK 3HAYEHUAMM BCex Tl
C 310l Uenbi0 NOAL3YIOTCA MPOUERYPOR MHOrOKPWTEPMANLHOND AHANMAA MHOXE-
CTBA NOMYCTVIMbIX BAPWAHTOB,

Nepsas onepauma NPOLEAYPLI CUCTEMATHSALMM M ArPErMPOBAHMA AHANMANPY-
@MOro MaTepuana — EbIQENEHUE MHOXECTBA BAPWAHTOR CTPYKTyps: MC, ontm-
ManbHeiX 1o flapeto. OHO CONMmKNT AONYCTUMLIE BAPUAHThHI, KOTOPLIE JYNILE OG-
TanbHeix ofHoBpemeHHD ana Beex TAM. Mowck BapwanToB cTpykTyps MC, on-
TUManeHe no Napero, sddexTiaeH (B CMBICAE CYXKEHMA MHOXECTBA QOMYCTHMBIX
a8apuaHToB) nNo Hebonewomy umcny «rnaeHbi TSN,

Opvako wacno eapuakros MC, ontusmanskbix no Mapeto, mMoXer BbiTh fOCTA-
TO4HO GONbWMM. Kpome T0T0, OHM XapaKTepu3yioTCR 3HaYMTENbHLIM PAsHOOGPA-
IMEM GUEHUBABMBIX TEXHUKD-3KOHOMMMECKMX CBOWGTE NpoexTUpyemoin MC. B Ta-
KOW CATYaunm NPOBDAAT KNACCUBHKALMIO MHOKECTBA M NOAYHAIOT £ro npeacrae-
ngHue B opme, YLOGHOW A eusyancHOro aHanuaa. KnacCumKauwa MHOXECTRA
Maperto 3akMOCMaBTCA B BhIZENEHWM TaKKWX NOAMHOXEGTE {KNACCOB), KOTOPBIE GO-
LEpXAT CXOAHBIE, 6AM3kme mexay coGoi BapnanTel CTPYkTYpbl MC. JaHHbie aa-
PYAKTol XAPAKTEPUIYIOTCA AHANOTMYHLIMK TEXHUKO-3IKOHOMHYECK MMN CRORCTEAMM,
310 pAeT BOIMOKHOCTL ANIA AANMBHERLIErD NOWCKA HAMNYYILMX BapwaHToB MC B
HEKQTOPLIX KNAGCCAX WNK CPEAN WX THNWYHLIX NPEACTABMTEREA,

Npeacraenenne MHOXecTaa NapeTo B HarnRaHD-0603pUMoA $opme clnerva-
TT conep;xarenhumﬁ AHANW3 M UHTEPRPeTALWIO Pe3YNLTATOR KnaccrmdnKkaLimy

prc. 8.9},
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3akMOMMTENLHAS ONepaLMa aBTOMATU3WMPOBAHHOMC AHANN3A JAHHMX HA hpeAa-
NPOEKTHOIA CTaaWM — ONpeaeneHre JHaYeHWid napamMeTpos (anemenToR YpoBHed
MT) BoibpaHHbix HAMAYYLWMX BAPMAHMTOR CTPYKTYPLl MC.

LR NPaKTMYECKOd pPeanviauMin KOMNEeKca npouenyp GOpMUPOBAHNA U MHO-
FOKPMTEPUANLHOIO AHANW32 MHOXBCTBA AONYCTUMbIX BAPWAHTOB CO3NAH NaKeT
NPUKNAAHGIX NPOrPaMM 2ETOMATHIMPORAHHON O ZHANM33 AAHHBIX HA NPEANPOEKTHOH
cragvm paspabotku MC (BHUWUTUM, BTY).

Bmecro 3aKNOYeHus

3a nocneasve 10-15 net {B UENOM B HayKe M B TOM YMCNe CEALCKOXOINACT-
BEHMOW W MEAWOPATWBHOM) MPOMIOLLAN CYLLBCTAEHHLIE NPOABMXEHMA B NOHWMA-
HHMH COBPEMEHHONC B3AMMOASACTEMS YENOBEKA ¢ TeXHO-NPUPOAHLIMWA CUCTEMAMK
M MX B3EHMMHOIC BAWAHMA. Ham npeqcTasnaeTcr, YTO COBPREMEHHDLIE B3FnAAbI NO-
3BOAMOT PACCMATPMBATL MEAMOPATHEHYK) ABATENLHOCTL KK COIRAHME NEATeNn-
HO-TEXHO-NPUpoRHLIX (ATM) cuctem (puc. 1).

ETHYECKIA
CTIMBLAT HO-A KUHOMITTECKER

‘W =T
MATEPHR

CuCTEMbI NPOMSBOACTEA NPOAYKLMKM HAa MENHMOPUPOBAHHLIX ISMAAX ABRANIOTCA
Pa3HOBMAHOCTLIO NOAOGHLIX CHCTEM. UCCNeaoRaHUAMN 33 YKa3aHHBIA Nepuon no-
KA3AHO, 4TO KOMNQHEHTEl, sxoasume kak @ [TN cuctemy, Tak U B CUCTEMY NPO-
WIBOACTEA NPOAYKUMM HA MERHOPHPOB3HHBLIX demaax (CMMHaM3) mmelor oawn-
HaKOBLIH KOMMOHEHTHRIH COCTaB, T.€. OHM BKAIONAIOT MeNnoBeKad, WHKEHEepHble
CHCTEMBI, CPEnY B WHPOKOM CMBICHE, MATEPMANEHbIE PEcypchl W ofecneunsa-
10TCA YNPABRGHWEM NPW Hagnexauwem ofveme WHGOPMALMK, MOASACH, ONWCHI-
BAKOLLMX NPOLUECCHI BO BpeMeHn. No3ToMy Mt cHMTAeM, 4TO 8 KOHLENUWK NOHRTHA
ATPONAHALIWAST ponkHa HaWTH oTpaxeHwe kaxk & uenoM ATN cucrema,
TaK » pAR OBCAYRMBAIOUMX NOACHETEM: CAYKGa MENHOPATWEHOID KARACTRA, Map-
KETUHIa ¥ WMHPOPMALUMOHHO-CORBTYIOLLME CUCTEMbI, NOIBONAIOWME NPOTHO3HPO-
EaYh, OGOCHOBLIBATL W BEIGMDATE B MMWUTALMDHHOM W KCNEPTHOM PEXAMAX KaK

MENVOPATUEHLIE MEDONPMATHA, TaK W WX MOLWHOCTM NPl NOMOLM COBPEMEHHBIX
metonos (puc. 2).

Pnc. 1.

181



CHCTEMA
1AL IBAHMR
{crmy

e T oo
| { nexroanan | |
gt s Bl 18 RS
| | ey CPESA

| (
!— MATEPHAST (Mar.) " T |||
1)

i
| Hl
: WHBOPMAIDIA (Hirg.)
! MOIEAR (M. )
BPEMA (R )
L FIFABEMHE (Fap v Puc. 2

Wil
EuMelaaxsn

BPOLIEACTRINE —a HHDOPMAIHE — — o FIPABIEHIIE ~ . o
AHOLL ~ W2 (Men, Ten., Mar, BC., Hed.. Mua., by, Yap

RATEFOPHAABHO-MOHATIIRAN CIPYKIYPA CHA

Pelienre 3KONOrMYECcKnX, COUMANBHBIX NPOBNAeM, CTOSWWMK Neper CTPAHOMN,
TpebyeT NoMcKa KavecTEEHHD HOBOW OGHORLI PA3EMTUA MEKAHM3MOE PbLIHOHHOM
BKOHOMHKM ONA NPEOA0ASHWA MHEPUMAN DeHCTBAR MEXAHWIMOB BEA0MCTBEHHO-0T-
PACNEECH JKOHOMMNECKOH CTPYKTYPEl. C Apyroi GTOPOHBI, nepen KaXKAOH 0Tpac-
PEK) GTOWT 3a4a4a Ka4YeCTBEHHOro DA3IBWTHA, CBR3AHHAA C NOWCKOM nyTel adg-
HEKTHEHOIO CYLIECTBOBAHNA B YCNOAWAX PbiHOYHOW SKOHOMMKW. KOHUEnuMM Ka-
YECTBEHHOro Pa3BUTHA KaXA0r0 BMAa OEATENLHOCTH NOAXKHbLI PACCMATPUBATL BOM-
POCbl M3MEHEHWA UEAal», NPUOPHMTETOR W CPRACTE DA3BATHA.

C ccobenHoR OCTPOTOR HEOGXOANMOCTE M3MEHEHNMA TEHABHLMIA DASBHUTHR CTOMT
nepea oTPacnAMK arponPOMbILLUNEHHOrS xoMnaexca. Bonee Toro, umenHo adbex-
THBHOCTb Pa3BUTA CUCTEM NPOMABOACTER NPOAYKTOE NWTAHKS ABNSETCH OCHOEOR
Bnaronony4YMa U NOKa3larenem, ypoBHEM PA3BMTHMA CTPAHLI.

B HacTOAWEE BPEMA HET EAMHON KOHUENTYANLHOW GCHORLI, NOABONAKWESA CO-
rNacosato NPOrpamMmbl, paapabarveisaemeie MOCKOMIPUPOAGH RO 3AWMTE OKPYXa-
HOLWEA Cpeabl, NPorpaMM palsuTHA ar ponpPOMBILIAIBHHOMC W NPOMLILLNEHHOrQ CBK-
TOPOB 3KOHOMMWKA W MPOrpaMm COLMANLHOTG PAlavTvA obwecTaa.

MoaromMy cunTaem yenecoobpaidHbiM PACCMOTPETE BONPOCH B3AWMOCERAZN KO-
HOMMKH, 3KONIOMTMK, Mernuopaunr n MHGOPMaUnK Ha NPUMEDe MENWOPATUBHOMA ae-
ATENLHOCTH. PACCMaTPWBATE KOHLENUMIG PA3BATHH MENWOPALWM KAK COCTABHYIO
4aCTh COLMANBHO-IKOHOMUNECKCTO PA3BMTUR DOWecTEa HA 3Tane Nepexona K pol-
HOMHBIM OTHOWEHWAM. MaTpuyHoe RPEACTABNEHWE O KOMMOHEHTHOM COCTABE W
MX BIAMMOCBAINX NPUBEAEHbI HA PUC. 3.

KATEFOPHAABHO-HOHATHANAR MATPHLIA
CHCTEMbBI NPHPOIOROAB3IOBAHHA

PEAY/ILTAT WPORVKT (11}
AEACTBHE PoRAR P O] ™ emonn ey VLA (PN
HEJGBEK (Yrs.) LI LI 1A 1S {0k |7 | 18] 18 [Ladent {102
TEXHHKA {Tez.) 2112201232425 |26 |27 {za[ 29 P anfir2
MATEPHAN (Mt} 30 {32]33[3.4|3.5 |3 |37 [a8|sssief3i0paz
CPEAA (Up.) A (4|45 dd] &5 [d6 | 4.7 LR 4,814 10)a.11]4.12
HHOOPMAUNA (Hed ol 5.1 15.2 [$3]5.4|5.5 |58 | 5756059 |5.185,11[5.12
MOTENh (Mua.) 6.0 6.2 63 84)65 (6.6 )67 6 g6 10611617
RPEMH (Bp | TA|I2 1374|725 |76 7.7 |78l 18 faafral fran
FHPABIEHUE (¥rp; | 3.1 (8.2 [83]04][05 (8.6 |87 68|80 s.lols.u Azl Puc. 3.

=@ (Yea., Tex., Mat., Cp., Hup., Mna., Bp., ¥op.)
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[NA ACCTOBEPHOM OLEHKH NPUPOAHO-MEANOPATABHOIO COCTARHWA MACCHBA Me-
AVMOPAUMIA U TEXHUYECKOTD COCTORHNA MHXEHERHOR CUCTEMBI, TEHAGHLMIA PAIRM-
TUA OBLEKTA W ONMPEAGNEHWA MEP NG YNYYLLEHWIO YCROBWA HA HEM, HeoOX0anMo
pacCMaTpMBaTh 3Ty CHCTEMY KaK AeATENbHOCTHO-TexHo-npHpoadyro (OTN}, o6-
CTAHOBKA HA KOTOPOH OAPEEeNsETCR HE TOABKO CBOMCTEBAMMN OTASNLHLIX ANEMEHTOR
cucTemel {nomoxedve YTB, 3acONEHWe W T. 0.}, HO, B OCHOBHOM, KapaKTEPHLIMH
NPOUECCaMKs, NPOTEKIICLIMMH HA GHCTEME {M3MeHeHWe 0bbema Noa3emMHbIX 804,
nepepacnpeneneHue Coned M T.4.) W dakTopaMu (NpUYrHAMK) NPMPOOHBIMK W
DEATEABHOCTHRIMKA 8 MX CEA3M M B3IAUMOASHCTBMM, NPMNEM AESATENLHOCTHLIA dak-
TOP OKABLIBAGTCA HAWBONES 3HAYMMLIM.

AeArensHocTE M HYHKUHOHMPOBAHWE MILPOMENMOPATUEHOA CUCTEMBI, BO-NEp-
BuIX, BbI3bIBAET MIMEHEHWA HANPABNEHHOCTA W MHTEHCMBHOCTH NOWPOLHLIX Npo-
LECCOB, A, BO~BTOPbIX, 06YCNABAMBACT NOARNEHME HOBLIX NPOLACCOB. YamMeHaxne
HANPABNEHHOCTH M WMHTEHCHMBHOCTM CYLLECTEOBABLUAX W NOSBAEBHME HOBLIX MPO-
LECCOB BbI3bIBACT, B CBOIO CHEPEAb, MAMEHEHWE CROACTE OTAEMBHLIX KOMNOHEHTOR
ATN cncrembl. Bce 370 A3eT BOIMOMHOCTh FOEOPMTE 00 WaMeHeHWM menmopa-
TURHOA CUTYALWMW,

MennoparueHyI0 AEATENEHOGTE HEOGX0AWMO KOHTPONMPOBATE, OTCAEXMBAN U3~
MEHEHWA AEATENBHOCTHO-NPWPOOHO-MENMNOPATUBHLIX CUTYAUHA, Y4TO [ACT BOIMOX-
HOCTb ONEPATWMBHOMO BMELWATEALCTBA ANA YCTPAHEHMA OTPMUATENbMbIX BO3AEH-
CTBMIA MEAVOPATUBHOW NERTENBHOCTU HA MENMOPHPOBAHHLIE IEMITH U 3KOAOT MYE-
CKYIO CHTyauwio. Mexay TEM, NPY aHaANM3e WHXEHEPHOW CUCTeMbl, KaK KOMAo-
HEHTBI LUENCCTHONG ARATEALHACTHO-TEXHO-NPUPOAHOra 0BheKTa, NOABNAeTCH
UENbiA PAA AcNeKTOS er0 PACCMOTPEHWS, W B KAXHGM M3 3TMX ACNEKTOB NOKa-
3aTenyt MOrYT WMETh CBOE 3HAHEHWE,

Cnepyar oTMETHTb, YTO “UEHHOGCTH:, Pa3Hbie HE TOABKO B PA3HLIX ACMEKTAX
AHANN3A, HA PA3HLIX CHCTEMAX, M B PA3HBIX PEMMOHAX, MEHAKITCA & TEYEHNEM
BPEMEH M TECHO CBA3AHEI € CO3HAHWMEM nivaeld, obLecTaa u ero KynsTypel. Tak,
ECAVM OCHOBHOW «UE@HHACTBIO» NPOBO3IMMAWANCH YPOXaW Ge3 NOCGTATONHOIQ KDHT-
PONA 32 NOYBOW, TD Teneps CKOPEe BCErs B GONLLUMHCTEE [ErwOHOB OCHOBMOA
«UEHHOCTRIO» CTAHOBNTCA NOYBA, 8 MI0AGPRONME M HKOROMMUYeCcKan CuTyauua, of-
PEAENAEMAN BANAHVMEM OERATEALHOCTV M DYHKLMOHWOOBAKMA THAPOMENMOPATAB-
Hbix cucTem, Kak cka3zado Bhino BbiLe, rMAPOMENMOPATUEHAS CUCTEMA ABANRETCHA
CROXHOW MHXEHEPHOW CUCTEMON, KOTOPAA BKAHOMAETCA B AATENBHOCTHO-NPUPOL-
HYIO CPELY, C KOMIUIEKCOM MHKEHEDHBIX COONYXEHWA, BO3ASHCTBYIOLLIMM HA MPWU-
poaHylo cpeay.

DeATenbHOCTHO-TEXHO-NPUPOAHAA CUCTEMA-2TO KOHINOMEPAT, COYETaICLUMA B
cebe NOUPOLHYIO W ASATENbHOCTHYIO HACTW, KOTOPhIE XWBYT v PA3BMBAIOTCA NO
Pa3NUYHLIM 3AKOHAM, W NO3TOMY TPEGYIOT CneudanbHbix CPBACTE W METOLOE ANA
H3ydeHHA., PyHKUNOHUPOBAHME UHXEHEPHONR cocTaenfiowen nabol ATN cucremsl
MOXEY CYLECTBEHHO BAWATE HA 3HAYWMTENBHYIO YACTh NPMPOAHONG KOMNOHEHTA W
TPAHC HOPMUPOBATE ero.

Ana Toro, srofel MMETh UENnCCTHO@ NpeacTagnesve 06 olvexTe, HAJ0 HayLnTE
ENMAHME AEATENLHOCTHOW WM MHXEHEPHOR YACTeR HAa NPUPOSHYID COCTARNNIGLLYID
n, «paccnower ATN oGLEKT =BLIPE3ATL" M3 HErD KOHTYPbI, COMETaIUWe B cebe
ASATENBHOCTHO-NPUPONHBIE 4aCTH, JITOT NPUEM-WUCKYCCTEBEHHOE YneHeHWe BCero
ATN obvexTa, KAKOBLIM ABMAETCA CHCTEMA NPOMABOACTBA NPOAYKUWA HA Menn-
oprposantex demnax (CMNMHaM3), Ha oTARALHLIE 4ACTH NPOM3BOAMTCS AnA YALE-
CTRA B0 [ankHEeWLEra MCCNEADBAHMA,

Takum 0Gpa3lcM, kaxaas BnaeneHHas 4acte TN o6bexta MCcnegyeTca Ga-
MOCTOATENBEHO. B xamaow m3 eoigenerdnx vyacteid TN obwekrta NPUCYTCTBYET
ASATENbHOCTHAR YACTL, KOTOPAA YNPABNAET MHXEHEPHOR CucTemoi. Hanpumep,
ANA NOJAAYA BOALI GENbCKOXO3ARCTBEHHLIM pacTeHuAm. Kax Gui0o ykalaHo Bbille,
ASATENbHOCTHAs YacTh AT ofbexTa BOINSMCTBYET HA NPWPOLHYIO HACTh WHXE-
HEPHOM CHMCTEMOM W waMebseT €. Mo3ToMy HeoGX0AMMD, BO-NEPBLIX, BLIASNMTE
TE BNEMEHTI NPMPOAHOM YaCcTW, Ha KOTOPLIE PACNPOCTPAHAETCA BAWAHWE TMAPO-
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MENMopPaTUBHON CUCTEMBI M BO-BTOPBIX, ONPEAEnHTh, KakWm OBpPa3oM, HA Bmine-
NEHHBI® INEMEHTHI NPUPOAHOrQ GNoKa OTPAKAETCA BO3ZAEHCTENE MMAPOMENMORa-
THBHOA CHUCTEeMbI.

K aHanorudMeim BIBOOAM O HEOBXOAMMOCTH BLIAGNEHWA HECKONLKHX OGLEKTOR
MCCNEnoBalMA M3 Takoro croxHoro JTN obbexTa, kakum aenaetca CNMuaM3,
MOMHO NPHMATH W3 AHANKW3A LEenW rmapomeniopauvia. NpoeoirnaweHne paga aApy-
FAX “LBHHOCTEW®, KPOME ypOoXKas, NPHMBOOMT K HEOOXOAMMOCTA NO-HOBOMY Chop-
MYAMPOBATH LIENM rMApOMennopaLmu. ChopmynnposaHHan KocT xoewim A H. ewe
g 30-e ronM Uenb rMOPOMENHMOPALMMA KaK «<COIBAHNME GMORDIMMECKOre v rnapo-
reonorvieckoro KgyroBopoTa BOAL) OANA DA3BMTHR CENRCKOXOIAUCTBERHHBIX KyNb-
Typr Guna 3a6L1Ta M QONTME rOAN NPENOJHOCHNECH KaK NONY4eHHE BLICOKMX YRO-
XKAEE NPV MMHYMANBHBIX KANWTANOANOMEHUAX. TaKkue HOopMynnpoBsKn uenn rua-
POMENMOPALIKKA HEBEPHBI M NOPOHHEI MO ABYM NPMiKrHaM. BO-NEpEbIX, 8 NONYYEHVA
YpOXABE YYacTBYET, B MEpPBYI0 ONEPEdb CenbLXO3NPOMIBOACTEY (arpoTexHuka,
yOO6peHUA 1 T.A.), A THAPOMEAWORAUWA REAAETCA CepBucHOR chyX B0 cenb-
¥OANPOMIBOACTEA, XOTA 063 3T BMAA REATENLHOCTH OCYLUECTEARMIOTCA HA OOAHOM
¥ TOM Xe NMpUpagHoM maTtepuane. Cnelyer YETKO onpesennTs chepsl AcATens-
HOCTWM THAPOMENMONALMM 1 CenbX03NPOV3Bs0ACTBea.

CoOpraHn3aumMa 3TUX ABYX BMADE ASATENLHOCTY NpeaensHo paxHa 060cHOBa-
HWEe NepeycTPOMCTER FMAPOMENMOPATMEHBIX CUCTEM NPK COCTABNEHWA NPOSKTHON
AOKYMEHTALWM BOIMOXHO TOMBKO HA OCHOBE YHETA W M3YHEHMA TOW W ApYroA
ASTeNEHOCTU, [NA OLEHKU COCTOAHUA MALPOMENMOPATHEHEIX CUCTEM Uenacoat-
paano pazgennte cdepel ASATENBHOCTH CENLCKOXOIAMCTEEHHOTO NPOM3BOACTaa
M MEMOPATHEHOA OEATENBHOCTU W H3Y4aTh WX OTAENBHD M BO B3AWMOASACTBMN.
Bo-BTOpbIX, NP QAPEABNSHWA UENW KW CNOBA HE FOBOPUAGCHE O HeoGxoawmo-
CT OMPEHWUMEHWA HErATMBHOFG BMWSHWA rMAPOMENMOPaUM HA NJMPOAHYI0 Cpe-
AY (Novsel v 9KONOru4ecKyY0 0GCTAHOBKY), 4TO MPVBENO K PRAY HEraTWBHLIX NO-
CRencTEUA.

Ham npencTtasnaeTcd, YTO UEeb TMAPOMENVOpaUWM CREgYeT onpanenvTe Kak
«CO3AHVE ONTAMANBHOTD BOAHOIC PEXWMA C. K. KYIBTYR NPWM COXPAHEHNK NAOLO-
poavs Noue, COGMICOSHWW IKONOMMYECKOR oGCTaHoBKM M abecneueHud CoLManb-
HO-3KOHOMWYECKHX YCNOBRWA PasBUTAA G.-X.NPEANPHMATHR WM BCEro PeruaHar.
Ucxonn U3 CHOPMMPOBAHHOW LS TMAROMENMOPALMK K HEOBXORMMOCTH GO3AaHUA
UENOCTHOH KapTHHbI Ha rMOPOMENMOPATHEHOW CUCTEME NYTEM MHOMOACTEKTHOTO
aHanwn3a, ed cneayer OUEHMBATb Kak MUHBUMYM B YETLIPEX aCNeKTax:

1. BoamoxHocTb FTMC obecneyuTe BOLHBIA PEXMM C.-X. KymsTyp.

2. Bnuanue TMC Ha COCTOAHWE MENWOPWPYEMBIX 3eMent.,

3, Bausnwe MMC Ha axonoruueckyd 06CTaHOBKY.

4. Bavauwe MMC Ha COUMANbHO-3KOHOMAYECKWE YCROBURA DA3BMTKR G. -X. Apea-
NPUATAR U BCETG PernoHa.

Boiaenva Takwm o0pa3zom u3 AT CUCTEMEL YBThIPE NOACACTEMBl, T.B. CaMO-
CTORTEALHLIE OGLEKTHI MCCAENDBAHAR, NPOBEAEM ANS KAXHO0I0 M3 HUX ABA BUNA
aHANKMAA:

—~ AHANNA COCTOSHMA OGBEeXTA;

— AHANMI CUTYALMW, 3AKNIOHMOILERCA B OLIEHKE BRMAHNA GYHKUMOHNPOBAHWA
FUAPOMENMOPATUBHOM CHCTEMBE Ha ~0DBEKT WCCReRoBaHWAr,

Mpu arom pyHkumonmposanne TMC-nopaya BORLI G, -X. KYAbTYPaM-NO PASHOMY
OTPaXZETCA HA KakA0M oDuekTe ccneposanua. ECan aHanna v OLeHKa COCTOAHNA
MMC B kakoW-To cTenexsv paspaboTansl B CYLUBCTBYIOWLMX METOAMKAX, TO aHANKM3AY
YBNOBEYACKON ABATENBHOCTH, KaK HaWBOREE C/AOKHONA AR MAYHEHNUR KOMACGHENHTE,
OTBOAVAACH BTOPOCTENEHHAR ponnk. M0 CYLECTBY ASATENBHOCTL B 3TUX METOAVKAX
PacCMATPUBAETCA Y8PE3 Pa3NMYHLIE COCTORHMA ODBEKTA, SAnsOLMecs TONLKD pe-
3YNhTATOM ABATENLHOCTA. HE OCnapMBam B NPWHUMNEG HEOGXOAWMOCTb W3YYEHWA
W OUEHKM COCTOAHMA OBBeKTa, cneayeT OTMETWTL YTO 6e3 aHannida v OUEHKW
CaMO BEATENLHOCTH, KaK NEPBONPMHUHLI MOGOr0 COCTORANMA, HEBOIMOXKHO NON-
YYUTb 3HaHKWA 0 FTMC, & 3HaYMT ¥ NPOrHO3WMPOBATE MIMEHEHWE €8 COCTORHWR.
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Taxkow NOAXOA CReayeT NPUMEHATh KAK K NPOBKTUPOBAHAK) HOBBIX CUCTEM, TaK
M K AHARW3Y COCTOAHWA CYLECTBYIOUMX. (IpM 3TOM aManus ASATensHOCTH 3a-
KNIOMAETCA B dHANM3E BOSMOXHOCTH MHXEHEPHOW CHCTEMbl M ABATENLHOCTH Ye-
NOBEKA HA HEW BLINOIHATL CBOI0 OCHOBHYIO dYHKLMIO,

Pa3pabotka 3d-pex TMBHEIX MEDONPHATA NO YNPABNEHMIO COCTOAHUEM MEMOopa-
THBHBIX 38MENN, NPHAETAIOWWX TEPPUTOPUIA W BoOHbIX oBEEKTOR ACMEKHa Gainpo-
BaThCH HA AVHON MHOOPMALMOHHOW CUCTEME CO0pa, oBpatoTM M XPAHEHWA QAHHBIX
HaGMOAEHHA 33 NPOUBCCAMM NDOTEKAIOLLAMM NOA RMAHUEM BOAHBIX MEANONALMIA W
BKNIOWATE NPOTHO3RI BOIMOXCHBIX AIMEHEHWH NPK OCYLLIECTBASHItU NPOSK TOA BOAOXD-
ZARCTREEHHOM aeaTenbHoCTH. NoaotHan MHGOPMALIMOHHAA CHCTEMA PACCMATPHER -
ETCA KAK MOHMTODUHE MENMOPATHBHLIX 3eMEnb. MOHWTOPWHI MENMOPATHBHLIX 38~
MENb ABARACH MOACHCTEMON <MOHUTOPMHN 2 3ameant POy, apeaHasHaveH oas cnexe-
HUS OPOWIAEMBIX M OCYLLAEMBIX IEMENL, BLIRAISHUA M3MEHEHWIA, NX OUEHKW, Npeayn-
PeNASHHE W YCTPaHEHWE NOCAEACTBMAN HEraTUBHbIX MPOLECCOE.

Kapactp otpaxaer cywecTeywyio 0GCTAHOBKY HE B MOMHOA MEPE, W He faeT
NPEACTARNSHWE O HANPAANEHHOCTH NPOUECCOR, GOPMMPYIOLLIMK MENNODATHUBHYIO
cuTyaumo. He ywnTwisanock MaMeHeHMe NNOROPOAWA NOYB, KOTOPOE CKNaAbiBa-
€TCA N3 BIaGMMOJEACTEHA TAKMX RPOLECCOB KAK HAKOM/IEHWS WNKM BbIHOC rymyca,
NEPEYNMOTHEHWA RAXOTHONO 1 NOANAXOTHOTO CNOEB, MAMEHEHWA CTPYKTYPHOIO CO-
CTOAHUA NAXQGTHOrQ FOPWM30HTa, 3PO3WM, CWLITOCTD NOYE K Ap. He pewanwcs K
TaKue BANHLIE 32034M KaK OUEHKA BO3LAEACTEWA MENUOPATHRHOW ASATENRHOCTH
Ha npum;ranou.me TEPPMTOPUA {33 UCKMIONEHWEM YUYETA MNOATOMNSHHLIX HACENEHHbIX
NyHKTOR).

NepeumcnenHbie HEAOCTATKM YKAILIBAIOT H2 HEOBXOAMMOCTE COBEMHUSHCTAO0BA-
HWA GITyxbbl pErynapHbX HabMoneHnA, kaTOpas AOMKHA ObITL OPraHW30BaHa Ha
6ale IKONOro-MEenroPaATUBHOro MOHUTEPUHra (3MM). Ans addexTreHon peann-
3aunn nporpammsl pabot no coagarmo IMM HeoGx0aMMO pa3patoTaTs ero KoH-
LENUMIC. IKONOTO-MENUOPATUEHLIA MOHNTORWHI RBARETCA NOACKETEMOR Mocyaap-
CTBEHHOTO MOHUTOPMHIA 3eMent Pocowicxoit Pegepauun M npeacTagnaeT cobon
KOMNAEKC PEryRfpHbiX HADMOAEHWA 33 COCTOAHWEM OPOLIAEMBIX K OCYLWIAEMbIX
3EMENt, A TAOKE 33 OKPYXAILEA CPER0HA, MCNLITHIBAKWMY BOINLACTENE BOLHLIX
MENWODALMA ¢ LeNKI0 CROEBPEMEHHONO BLINBNEHMA M3MOHEHMIA B MX COCTORHWAX
OUBHKNW, (PJOTHO33, NPOAYNPENAEHUS W YCTPAHEHWMA NOCAENCTAWA HEraTWBHbIX
npoueccos. ObbekToM IMM ABNRETCA MENMDPATHBHOR COCTOSHWE OPOLAEMBIX
W DCYWAeMsiX Cenuxo3yroamn (Heaasucumo ot $opmel ux cobeTaeHHOCTH), nE-
MEHTE! MHXEHEPHBIX MAPDDTEXHWNECKMX COOPYXEHWA, A TdKKe OKPYXAOAn me-
AVODATHBHBIR 32MNA CPeAd, WMCMNLITLIBAWIAA NPAMOE WM ONOCPEACEAHHOE 803-
ABACTENG BOGHLIX MENHOPAUMA.

K 8080X03RACTAEHHOA LEATENLHOCTM OTHOCUTCA GOBCHENEHUE BO3ASNEIBAHWR
CONBAGIKYNLTYD G NOMOLLLIO PEFYNAPHONO OpoLLeHns (B T.4. PUCOBRIE OpOCUTENb-
He CMCTEMB!, CUCTEMbI NAMAMMOIO OPOIUEHWA, OPOLUEHWE XUBOTHOBOLMECKHMMA
CTOKaMKM, OCYLUMTE/bHBIE MEPONPUATHA, NOABAEPHLIE CHCTEMBI.

Oxpyxamiiias MennopyMpoBaHHLIE 3eMNM Cpeaa kax obbexr IMM sxmouvaet:
CEMbCKOXOIARCTREHHLIE YIOALA, 3ISMIM JaNACa, PEKPEALMOHHLIE M NPUPOGOXD-
3ARCTBEHHLIE 30HbI, HAUMOHA/LHLIE NAPKW, 3AKASHWKHM, NOATOTUIEHHLIE B CRep-
CTBMM OPOWIBHHA UMK NEPEOCYIIEHHLIE 8 CREACTEWH OCYILMTENbHbIX MEPONPMATAN
3EMENb, A TAKXKE NOATUNNEHHBLIE HACENEHHBIE NYHKTbl, B KOHTYRE FUADOMENWe-
PATMBHOR CHCTEMEI WIM B 30HE EBE B/IMSHMSA.

3MM, senanct noacucTaman FOCYAAPCTBEHHOTO MOHMTOPUHIa 3EMENb, BROANT
8 [oCYAAPCTEEHHYIO MHDOPMALMOHHYIO CMCTEMY O COCTORHWMM OKPYXAIOLLel cpeasl
PP 1 B rnoBanbHol MOHUTOPWHI NPMPOAHOA cpefhi.

3MM W MocynapeTaeHHbIl MOHMTOPVHE NOAIEMHLIX BON, MMET ablume 0bh-
exTu HabniopeHnid: (nopaemnnie W NOBEPXHOCTHLIZ BOMbI B paikone moposabopos
NOA3IEMHLIX BOQ AMA OPCLIEHWA, BOQONDMEMHMKWA B 30HE BAWAHWA HHOWALTPAUN-
OHHLIX B80A03a00p0B W AD.); AOMKHBI COMACOBATE KOHTROAMPYEMbIE NPOLECCh!
M WX NoxasaTenw.
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2MM ponxeH pafiorath B TECHOM KOHTAKTE £ OpPraHamMM pbiGOXpaHbl, CaH3NWA-~
CTaHUMN, KOMMYHANBHOIO XO3ARCTBA M KOMUTETAMW OXPaHbl OKPYXAOWEN CPpeabl
A YUMThIBATE MX HOPMATHMBHBIE TpeGoBaHWA K KawecTey oTpaboTtaHHoix (apeHax-
HBIX) BOA, CTENEHW 3arPA3HEHWA NOYB.

Cneundrueckue NpoLeccsl B OKPYXaKLLBH MeNHOPaTHEHLIE 3EMNK Cpele, BO3-
HUKAKLIVE HE TOABKO NG/ BANAHNEM BOAHBLIX MENHOPALMA, MOrYT ObiTh BKAOMEHL!
& IMM no ¢ HrAACOBANMIO ¢ 3AVHTEDECOBAHHAIMUA OPrAHU3ALMAMM.

Tlo AaHAWAPTHOMY DPM3HAKY BHIOEIRICTCA: NOARPHO-TYHAPOBAR, ASCOTYHADO-
BO-CEBEpPO-TaBXHaA, cpeaHe-TadkHaR, KXKHOTAEXHO-/IECHAR, NECOCTEenHas,
CTENHAA, CYXOCTENHaA, NONYNYCTHIMHAR. PacnpocTpaHEHME THTIOB M NOATWNOS
nous CTPOro KOpPPENnpPYeTCA ¢ KAMMATWHECKWMY 30HAMK W NaHAWAGTAMA U BINIO-
yaer seck Habop OT rneeno-TYHAPOBLIX A0 CBETALIX CEPO3EMOB, COrnacHo «tpu-
POAHO-CENBCKOXOGAARCTEEHHOMY PAWOHMPOBAHWIO 3emenbhHoro ¢oxga CCCP
1985r , »

Bte MenmopupoBRaHHRie 3emnn A0MXKHE GmTe NpuBsladbl K Gaccerdnam pex,
HAa4VMHAR OT CaMorg HM3LWerc nopaaxa (mansie) A0 BACCAAMOB KPYNHBIX PEK, HA-
npvmep, Baccedin p. Boarw, Oova, 06w, Eumcen n 1.a. BoaoxoasiAcreanHas pe-
ATENLHOCTE B 30HE MABBITOUMHOrG YBAZXHEHWA HANPARNEHA NPEVMYLECTBEHHO Ha
FEAM3ALMIO OCYLUMTENLHEIX MEPONPWATAA, B 30HE HEQDCTATOMHOTD YBNAXHEHHS -
HA OPOLLUEHWE CEALXQIXKYNLTYP. B nepexoanod acHe B 3aeMCMMOCTH OT Cneuw-
$UEK, CENLCKOXOIARCTBEHHBIE KYNhTYPhi BOIQENLIBAKOTCA C NPAMEHEHWEM OCY-
IEHUA AW DPOLUEHIKA.

Kpome TOro, 346Ck MMEKOT MECTO CENLCKOXGIRACTHSHHLIE YrOAbA HA MENHO-
PHPYEMBIX 3EMNAX C MMOPOMENHMOPATHEHBIMM CUCTEMAMW ABOHHOrO perynvpesa-
HuA. Ha ypoBHE N'MEOPOMENNOPATUBHGA CHCTEMB NPOM3BOGHUTCA OLIEHKA COCTOARUA
MENVOPWMPOBAHHEIX 3EMENB, OUEHKA BOIASHCTEMR HA NDMAErAIOUME JEMNM, OLEH-
K3 COCTOSHWMA ZMEMEHTOR MHXKEHEPHBIX COODYNEHMA U BbigAaeTeA WUHdOopMaLWs,
HeobxoAMMan AN yNpagneHWsa COCTOAMWEM MENWOPHPOBAMMBIX W NPUETAIOLNX
JEeMENL NYTEM NEANM3AUWA ArpOTEXHVYECKMX MERANPHATHA, HM3MEHEHWUA Pexmuma
BOAONOAAYA W BOLGOTREOSHNR, YAYYLIEHWA Ka4ecTsa soabl h Ap.

Ha ypoBHe 3emaanonbaoeavvs (XO3AWCTBA, depMbl accounaunm Ppepmepcrmx
XOIAACTE) NPOM3BOAMTCA OLIEHKA COCTOAHWA 38MENL W KOHTPONL 33 COCTORHWEM
npuneraicwmx Teppwropwit. Mpu cbobwenvm wadopmauwn IMM ana ypoeHeR
PACNpOCTPAHEHWA MEHETHMECKUX TWNOB ¥ AICATUNOR NOYE BLIAENRIDTGA MIMEHEHNA
E WX BOGHO-PMIMMECKOM, $HUIMEQD-XMMHHNECKOM COCTOAHWAX, MNOAOPOAMM NOg
BAMRHWEM BOOHBIN MEAMOPALMA.

MNpn ofobweHny undopmauny IMM gne pasnuuueix yposkeil GaccedHos pex
BLIIGHAGTCA (QUEHWBAETCHR)} BEAMMMHA ywep6a peudHomy CTOKY 3a CYET NPAMOro
orbopa 80Abl M3 peku, cBpoca & pexy APeHaXHOTO CTOKA C KaYyecTsBOM, HECo-
QTEETCTBYIOUWMM NPWHATHIM CTAHOAPTAM WK cGPOCOM ApeHaXHoro croka B Gac-
CEeHH ADYroW Pexw, W3MEHEHWS NOASEMHOA COCTARNAIWER B PEMHOM CTOKE 3a
CUET BOAHBIX MENNOPALWA.

Dopaa NpeacTaniaHva MaTaprana AoRKHA BKAIOMATL LM poBoe, rpapUYecKoe,
TabnuuHoe BbipaeHve Kaxk Ha GYymamHbix Tak ¥ MArHUTHbIX HOCWTENAX.

Lenswio HAR3IONA 33 MEAMOPATMEHBIM COCTORHMEM OPOLIAGMBIX 3BMBNL ABASETCA
noAyNEHUe MHhopMaumMm nR CEOSBPEMEHHORA PadpaboTum N OCYUIECTRIGHMA Me-
PONPUATAN MO YNYHWEHWID 3EMENs, NPENOTEPALIEHKI) PASENTHA HEGAArONDUATHBLIX
NPOLECCOB Ha DROWASMBIX W NPANETAIWMX K HAM CEALCKOKO3ANCTBEHHBX YroAh-
AX, a TAKXEe ANA 3ALINTbl OT NOATONNEHNE 3aCTPOEHHLIX TEPPHTOPWA B 30HE BAM-
SIHAA OpoLUEHWMA, Hanlop 3a MERWKOPATWEHBIM COCTORHWEM OPOWAEMbIX JIEMEh
axmouaeT komnaexkc Habnioaenvit 3a npoueccamu, ODYCNOBAEHHLIMWA NPAMEHE-
HVEM BOOHBIK MEAVOPAUWNKA, 3 TAKKE OUSHKY W YYET MENMOPATHBHOIO COCTORHWA
Ng YCTAHOBNEHHBIM HOpPMAM CTATMCTUMECKOA OTYETHOCTH.

NPOrHO3 M3MEHEHNR MENWOPATUBHONO COCTCAHWA CPOLWAeMbiX JEMENt W npu-
NEralWwyx TEPPVMTOPUA NPOBOAMTCA AR CEOSBPEMEHHOMO BLIABNEHWA NAOLLARER
C TEHABHUMENW PAIBMTUA HETATHEHLIX MMADOreoNOrMUYECKKX, MOYBEHHLIX W WHXE-
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HEPHO-TeONOrMUEcKUX NMpoUeccoe. HaGmoaeHWA 34 HARPARAGHHOCTEIO W HMHAMMA-
KOR NOYBEHHBIX NPOLECCOa ABNAKITEN ACHOBHOR LNA paspaboTkn NPeanOMeHNA
N0 NPOBEOSHHI0 ArPOTEXHWYECKHX MEPONPMATHIA, NPOMBLIBOK 32CONEHHLIX 3emens,
FANCOBAHWIO CONOHLIOB, rNYGOKOMY DbIXAEHMIO, BHECEHWID OPraHMKM, W3MEHEHWIO
KYALTYD 8 CEBOOGOPOTE, a TAKKE PEKOMEHAAUNI NO NOBBILISHUG 3GPERTHBHOCTI
PaboThi Apevaxa {yNyMWEHME Bro 3KCNNYaTaUWd, MW PEKOHCTPYKUMA}, ynydwe-
HHIO KAYECTRA OPOCUTENLHON BOALI. HaGNOAEHHA 32 MHXKEHEPHO-TE0NOMMHECK MMIA
NPOLRCCAMIA MCNONLIYIOTCA ANR PaspaboTKN NPEANOXEHHWA NC NPEAOTEPALISHUID
npocagky, cydGdoann, BogHON 3P03MM, KAPCTOBKIX MPOABIEHWN ONON3HEN W Apy-
FHX MHXEHEDHC-TE0N0T M4ECKUX HEGAArONPUATHLIX RBREHWIA HA OPOWASMbIX ANO-
WAAAX W TEPPUTOPUAX, PACNONCKEHHBIX B 30HE BAUAHUS OPOLISHUR.

MeToant 06pabioTkM W xpaHeHUA MHGDOPMALMK, NONYYEHHORA PPy KOHTpOhe aa
MENMOPATHEHLIM COCTOAHWEM QPOLLAEMbBIXK 3EMENL M COCTOAHUEM 3eMeNt B a0He
BAVAHWA OPOWIEHHA, AOMKHLI GhITh OPUENTMROBAHE! HA NPUMEHeHue 3BM c rpa-
PHUECKMMM KOMMNSKCAMA 1 METORAMY LHUCTAHLMOHHOMD JOHANPOBAHVA WU KOH-
TAKTHHIX WHCTPYMEHTAALHLIX METOLQOE AHANWM3A BOAKI W NOYBLI.

HHPOpMALMY A0NXHBI COASPKATL OLUEHKY MEMOPATHEHOrO COCTORHUA W npo-
(HO3 BOIMONHBIX Er0 NIMEHEHMA C NPELIOXEHARMM NO NPELOTEPALLEHMIO H NWK-
BUAALMH HEMATHBMLIX MMAQOrEONOMMNECKMX, NGHBEHHLIX M UHKEHEPHG-Feonoruye-
CKMX NPOUBCCOB. B KOHUE BEreTAUMOHHONO NEPHOAA MHOOPMALMA O Menuopa-
THBHOM COGTORAHMM OpOLWaembix ¢/X YFOAWA HANPABRAIOTCH B PAMOHHBIE, OGAA-
CTHRIE, KDAEBbE M PECNYG/IVKAHCKWE OPraHW3auMk 10 MEnMapauny, BOAHOMY
X0IAACTBY, ISMNBNONLIOBAHMIO N 3EMNEYCTPONGTAY,

PackpeiTue HenocTaTKoE B OPraHM3aunin MeNMaPaTMEHON AEATEALHOCTU C Ne-
PEOPMEHTAUMER HAY4HOA LEATENLHOCTH HE HA OCHOBHYK) LENb-MOBLILUEHKS ye-
TOWIUBOCTH arpoGuoLLeHO308, 4 34 CYBT COBEPLIEHCTBOBAHUA OpFraHn3auMm me-
NUOPATUBHOW AEATENBHOGTH, COINRAMNA HOBBIX M COBEPLUEHC TBOBAHHE MMEIOLLNXCH
TEXHONOTUA MENVMOPALMY, OCOBEHHD T, KOTOpLIE HE MOryT GbiTh peann3Ichamb
M3-33 HUIKOro YPOBHA OPraHW3aunm MEnuopaTHBHGH AEATENLHOCTU B UENOM.

Npobensl B 3WAHWAX O ABATEMLHOCTAX Ha TMC Cra3bIBAIOTCS npM OUEHKE GO-
CTOAHUA rMADOMEANOPATURHLIX GUMCTEM W IPH MNAHWPOBAHWM 3KCNNYATALIMOHHBIX
MEPONPUATHIA HA D6beKTE; NOCKO/LKY 8 3TOM CAYYAE PE3YALTAT PaboThi CUCTEMbI
CTaHOBWTCH HENDEACKAJYEM, 3 CUTYAUMWA HA 00beKTE BUIXOAWT W3 NOA KOHTPONS,
RONKHBI BHANNINPOBATHLEA HE TONBKD COCTOAHWE OGLEKTA, HO M YeNOBEHEcKas ne-
ATeNsMOCT HA TMC 1 anvAHMe 3TOR AGATENLHOCTH HA COCTOAHME ObwexTa.

PLIGHCTBOBAHME CUCTEMEI NOKAJATENEW v KpUTEpWea JONKHO GbiTh Ha-
NPABNEHO Ha OOLEKTUBHYIO GUBHMKY MEMVOPATHBHOND GOCTORKUR YAYYLWIABMBIX 38—
MENDL, ONEPATHUEHOE BLIABNEHUE NPMHWH, BbIIBABLLUMX HErATHBHYID HANPABNEHHOCTL
NQUEBEHHBLIX, FMAPOIEONOTMECKNX W MHXEHEPDHO-TEONOMMHECKMX NPOUEBCCOR.
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