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HPEAUCJIOBHUE

Kpatkuii kypc nexuuid npeaHazHayeH oOydaromIMMCcs 10 HalpaBJIEHUIO MOJ-
rotoBku 09.06.01 «H}popmaTrka U BEIYUCIUTEIbHAS TEXHUKa» (YPOBEHB MOJTO-
TOBKHM KaJIpOB BBICIICH KBamu(UKAIUHN), U3YYAIONIUM IUCHUILIUHY «Monenn u
METO/IbI YIIPABJICHUS COIUATBbHO-PKOHOMUYECKUMH CHCTEMAMI.

N3nanue OpUEHTUPOBAHO HA  JOCTHUKEHUE 1AM  JUCHUIUIMHBI — —
dbopMHpoBaHrE Y aCTUPAHTOB YIITYyOJICHHBIX 3HAHUM B 00JIaCTH MOJIENIECH U METO-
JIOB YIIPaBJIEHUS COLUAIBHO-3KOHOMUYECKUMH CUCTEMAMM.

JInst yCneumrHoro OCBOCHMSI TUCHMIUIMHBI HEOOXOAUMBI 3HAHUS MO CJIEIYIO-
M aucuuruinHaM: OCHOBBI HAy4YHO-HMCCIIEIOBATENbCKON JearenibHocTH; CoBpe-
MEHHbIE  MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTMM B  HAay4YHO-
UCCJIEI0BATENHCKON JEATEILHOCTH U 00pa30BaHUU.

3HaHUs, YMEHUS U MPUOOPETCHHbIE KOMIIETEHIIMU OyAyT UCIOJIb30BaHbI MIPU
W3YYEHHH  CIEAYIOIIMX  JUCHUIUIMH: Teopust  ympaBlieHHsT  COLIMAJIBHO-
HPKOHOMHUYECKUMHU cUcTeMaMu, MHpopmalimoHHbIe 1 aBTOMAaTU3UPOBAHHBIE CUCTE-
MBI YIIpaBJICHUSI.

[Ipornecc n3yueHust TUCHUIUIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIICIYIOIIUX
KOMITIETCHITNH

a) yausepcaibubie (YK):

— CIMOCOOHOCTBIO K KPUTHYECKOMY aHAJIU3Yy U OIIEHKE COBPEMEHHBIX HAYUYHBIX
JIOCTUKEHUM, TEHEPUPOBAHUIO HOBBIX UJIEW MPHU PEUICHUU UCCIEIOBATEIbCKUX U
NPAKTHYCCKHX 3ajad, B TOM YHCIIE B MOKIUCIUIUTMHAPHBIX o0nmacTsax (YK-1);

CIIOCOOHOCTBIO MPOECKTUPOBATH U OCYIIECTBIATh KOMIUIEKCHBIE HCCIIEI0BA-
HUS, B TOM YHKCJI€ MEKIUCIUIUIMHAPHBIE, HA OCHOBE II€JIOCTHOTO CUCTEMHOIO Ha-
YYHOTO MHUPOBO33PEHHS C HCIOJIb30BAHUEM 3HAHUN B 00JIACTH UCTOPHUH U (HUIIO-
copuu Hayku (YK-2);

TOTOBHOCTBIO Y4acTBOBAaTh B PabOTE POCCUUCKUX U MEKIYHAPOIHBIX UCCIIe-
JIOBATEJILCKUX KOJIJIEKTUBOB IO PEUICHUI0 HAYYHBIX M HAyYHO-00pa30BaTENIbHBIX
3agad (YK-3);

CIIOCOOHOCTBIO CIIE/IOBATh ATUYECKUM HOpMaM B MpodecCHOHATbHOU Jes-
teapHocTH (YK-D);

CIIOCOOHOCTBIO MJIAHUPOBATh M PEIIATh 3a/ladyd COOCTBEHHOIro Mpodeccuo-
HAJBHOTO M JIMYHOCTHOTO pa3Butus (YK-6).

0) obmenpodeccuonansubie (OITK):

- BJIQJCHUEM METOJIOJOTUEH TECOPETHUECKUX U IKCIEPUMEHTAIBHBIX HUCCIIE-
J0BaHu#l B 00sacTu npodeccronansHoi aeatenpuoctu (OITK-1);

B) mpoeccronansubie (I1K):

- CIIOCOOHOCTh K MCCIIEJIOBAaHUIO M Pa3pabOTKe HOBBIX MAaTEMaTUYECKHX Me-
TOJOB ¥ MOJEJEH IJid YINpaBJICHHS COLMATbHO-DKOHOMUYECKUMHU MPOLECCAMHU U
cucremamu (ITK-2).



TEMA 1. POJIb M 3HAYEHWE MOJIEJIEA 1 METOJOB B
YIIPABJIEHUM COIMAATBHO-DKOHOMWYECKUMHA
MPOLIECCAMHU

1 Conepxanue n kjiaccupukanus 3a1a4 IVIAHUPOBAHNS, IPOTHO3UPOBAHUSA U
ylpaBJieHUus

B skoHOMHYECKON HayKe NarOTCsl pa3iMyYHbIE ONpEACNICHUs MOHATUN “npo-
rHO3” ¥ “IPOTHO3MPOBAHUE’’, TPEIAraloTCsl pa3IUYHbIC BapUaHTHl Kilaccuduka-
MU METOAO0B NporHo3upoBaHus. Tak C. BuiiHeB mOHMMaeT MO MPOTHO30M ...
OOBEKTUBHO HAy4YHO OOOCHOBAHHOE CYXJICHHE, HANpPABICHHOE HAa yMEHbIICHUE
HEOMpPEACICHHOCTH OyyIlIero U MMEIOIIee 11eJIbl0 BEIOOp Haubojiee palroHallb-
HBIX IpakThyeckux pemeHuid". Ilo MueHnro 3. AHua: "[IporHo3 - BeposSATHOCTHOE
YTBEPKJIEHUE O OYyAyIEM C OTHOCHUTEIBHO BBICOKOM CTENEHbIO JTOCTOBEPHOCTH'.
Motsimuaa M.C. omnpezensieT mpor{o3 kak "... BEpOSITHOCTHOE Hay4HO OOOCHO-
BaHHOE CYKJICHHE O MEPCIIEKTUBAX BO3MOMXHOT'O COCTOSIHHS TOTO WJIM UHOTO SIBJIE-
Hus B Oyayuiem U (win) o0 albTepHATUBHBIX MYTIX U CPOKAX MX OCYIIECTBICHUSA".

[Ipumem 3a ocHOBY cienyrouiee onpeaeneHue: “Iloa mporao3om MOHUMAaeTCs
HayYyHO 00OOCHOBAHHOE CYKJEHUE O BO3MOXKHBIX COCTOSIHUN OOBEKTOB B Oy TyIlIEM,
00 anbTepHATUBHBIX MYTAX U CPOKaxX JOCTHXKEHHUS 3TOro coctostHus. [Ipouecce pas-
pabOTKH MPOrHO30B HA3bIBAETCS IPOTHO3UPOBAHUEM.

CymiecTByeT Takke U OOJIBILIOE KOJIWYECTBO KiacCU(UKAUi BUJOB MPOTHO-
30B 110 Pa3JUYHbIM KJIACCU(UKALMOHHBIM ITpU3HaKam. J{Ji1 pa3paboTKu MPOrHO30B
UCIoabp3yercs cBbie 150 MeToq0B IPOTHO3UPOBAHUS.

[IporHo3bl MOXHO pa3lensTh B 3aBUCUMOCTH OT LEeJeH, 3aaad, OOBEKTOB,
BPEMEHHU YIPEKIEHUS, METOI0B OpraHU3allMi MPOTrHO3UPOBAHMS U T. .

B 3aBucuMocTH OT 00BEKTa MPOTHO3MPOBAHUS MPOTHO3bI MOKHO MOApa3jie-
JATh HAa  HAYYHO-TEXHUYECKHE, OSKOHOMHUYECKHE, COLHAJIbHbIE, BOEHHO-
NOJINTUYECKHUE M T.Jl. DKOHOMUYECKHE ITPOTHO3bI B CBOKO OYEpEb MOTYT IOJpa3-
JETSATHCS B 3aBUCHMOCTH OT MacIITaOHOCTH OOBEKTa Ha: a) TJIo0ajabHBIC - pac-
CMaTpUBalOT HauboJiee oOUIMe TEHJACHIIMM M 3aKOHOMEPHOCTH B MHUPOBOM Mac-
mrabe; 6) MAaKpPOIKOHOMUYECKUE - aHATM3UPYIOT HanboJiee 00IIre TeHACHIINH SB-
JIEHUH W MPOIIECCOB B MacliTabe 3KOHOMUKU CTpPaHbl B II€JIOM; B)CTPYKTYpHBIE (
MEXOTPACJIEBBIE U MEXPETHOHAIBHBIC)-TIPEICKA3bIBAIOT Pa3BUTHUE HAPOJIHOIO XO-
35MCTBA B pa3pe3e OTpacield MaTepUAIbHOTO MPOU3BOJICTBA U MPOMBIIICHHOCTH;
I') PErMOHANIbHBIE - MPEICKA3BIBAIOT PA3BUTHE OTIEIBHBIX PETMOHOB; J)IPOTHO3bI
pPa3BUTHS HAPOIHOXO3AMCTBEHHBIX KOMIUIEKCOB OIPEIEISIIOT 3aKOHOMEPHOCTU
pPa3BUTUSI COBOKYITHOCTEH oTpaciei, 00beIMHEHHBIX €AMHON 11ebI0 (YHKIIMOHH-
pPOBaHUs U T.JI. €)OTPACIIEBbIE - MPOTHO3UPYIOT PA3BUTHE OTpACIEH; 3) MUKPOIKO-
HOMHUYECKHUE — MPEJCKA3bIBAIOT PA3BUTHUE OTACIbHBIX MPEIIPUITHI U T. 1.

[To BpeMeHU ynpexIeHUs BBIAEISAIOTCS CIECAYIOIINE IKOHOMUYECKUE ITPOTHO-
3bl: OMEPATUBHBIC (IO OJTHOTO MECSIAa); KPaTKOCPOUYHBIE (OT HECKOJIBKUX MECSIIEB
1o 1 roga ); cpennecpounsie(ot 1 1o 5 ner); monrocpounsie(otrS go 20 net u 60-
nee). OnepaTuBHBINA TPOTHO3 OCHOBAH Ha MPEIIIOJIOKEHUU O TOM, YTO B MPOTHO-
3UPYEMOM MEPHUOAE HE NMPOU30MIET CYIIECTBEHHBIX M3MEHEHUH B HCCIELYyEMOM
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00BEKTE KaK KOJMYECTBEHHO, TaK U Ka4eCTBEHHO. B HUX mpeolianaioT aeTaabHO-
KOJIMYECTBEHHBIE OLICHKU OKUIAeMbIX COOBITUN. KpaTKOCpOUHBIM MpPOTrHO3 Ipea-
[0JIaraeT TOJIBKO KOJMYECTBEHHbIE N3MeHeHUs. O1ieHKa COOBITHI COOTBETCTBEHHO
naércss konnuyecTBeHHas. CpeaHEeCpOUYHBIM M JOJTOCPOYHBIM MPOTHO3BI UCXOIAT
KAaK M3 KOJIMYECTBEHHBIX, TaK U M3 KAYECTBEHHBIX M3MEHEHHMHM B HCCIELYEMOM
o0bekTe. B cpenHecpoyHOM MpPOTHO3€ OLEHKAa COOBITHM AaéTcs KOIMYECTBEHHO-
KAaueCTBEHHAsI, B IOJITOCPOYHOM - KAUE€CTBEHHO-KOJIMYECTBEHHAS.

B 3aBHCMMOCTH OT LieJIel NMPOTHO3a MOKHO BBIJIEIUTD JBA TUIIA: IOUCKOBBIN
1 HOpMaTuBHBIM. HOpMAaTHBHBIN ITPOTHO3-IIPOTHO3, KOTOPBIM NPEAHA3HAYEH IS
YKa3aHHsI BO3MOXKHBIX IIYT€H M CPOKOB JTOCTVIKEHHs 3aJaHHOIO, YKEJIAeMOIro KO-
HEYHOT'O0 COCTOSIHHS IIPOTHO3UPYEMOro 00beKkTa. [IoMCKOBBIN MPOTHO3 HE OPUEH-
TUPYETCS Ha 3aJaHHYIO LI€]Ib, & PACCMATPUBAET BO3MOJKHBIE HAIpPABICHUs Oyny-
IIEr0 Pa3BUTHS MPOTHO3UPYEMOro 0ObeKTa. II0OMCKOBBINM MPOrHO3 OTTAJIKUBAETCS
IIPU ONPEEICHNN OYYIIEro COCTOSTHUS OOBEKTA OT €ro MPOILIOro U HaCTOSILETO,
HOPMATHUBHBIN K€ MPOrHO3 OCYLIECTBISIETCSI B OOpaTHOM HOpPSAKE: OT 33JaHHOTO
COCTOSIHMSI B Oy/yIlIeM K CYIIECTBEHHBIM TEHJCHLUSAM U MX U3MEHEHUSIM B CBETE
IIOCTaBJICHHOU LIEJIN.

IIporHo3upoBaHue B YIPABJICHHH COLMATbHO-IKOHOMUYECKMMH CHCTE-
MaMH

[Iporno3upoBanue (rped. prognosis - 3HaHUE BOEPEN) - BUJ MO3HABATEIBHOM
JeATEIbHOCTH YeJIOBEKa, HANpaBJICHHOW Ha (OpMUpOBAHUE MPOTHO30B PA3BUTHUSA
00BEKTa, HA OCHOBE aHaJIM3a TEHJICHLIUWA €ro pa3BuTuA. B 3aBUCUMOCTH OT cTere-
HU KOHKPETHOCTH M XapakTepa BO3JCHCTBUS Ha XOJl MCCIIEIyEeMBbIX MPOLECCOB U
SBJICHUHA PAa3IM4aoT Tpu (GOpMbI MpeABUACHUS : THHOoTe3y (OOuIeHayyHOe Mpe-
BUJICHUE), IPOTHO3 U TUIaH. MIcXo/lHOE Hayasio 3TOTo Mpolecca — rumore3a — 3To
HAyYHO 00OOCHOBAHHOE MPEATNOIOKEHHE O CTPYKTYpe 00bEKTa ,XapaKTepe JIeMeH-
TOB U CBSI3€H, 00Opa3yIOMUX 3TOT OOBEKT, MEXaHU3ME €r0 (DYHKIIMOHUPOBAHUS U
pa3Butus. Ha ypoBHe rumotessl 1aéTcsi KaUeCTBEHHAs XapaKTEpUCTUKA OOBEKTa,
BbIpaXkatouiasi 001111e 3aKOHOMEPHOCTH €ro OBEICHUS .

[Tporuo3 B cpaBHEHHH C TUIIOTE30M UMEET OOJIBLIYIO ONpPEAETIEHHOCTh U J10C-
TOBEPHOCTb, IIOCKOJIBKY OCHOBBIBAETCS HE TOJBKO HEKAaYECTBEHHBIX, HO U Ha KO-
JMYECTBEHHBIX XapaKTEPUCTUKAX M MOITOMY IO3BOJSET XapaKTepu3oBaTh OyIy-
1Iee COCTOSIHUE 00BEKTA TAK)KE KOJMYECTBEHHO. [IpOorHo3 BepakaeT npeaBuaeHue
Ha YPOBHE KOHKPETHO-TIPUKIIATHON TEOPHH, TaK KaK CBA3aH C OyIyIIMM, KOTOPOE
Bcerja croxacTuuHo. [lnan npenacrasisger coOol cUCTEMY B3aMMOCBSI3aHHbBIX, Ha-
MpaBJICHHBIX Ha JOCTHXKEHHE €IMHOM 1IeNM TUIAHOBBIX 3aJaHHi, OMpenesstomux
MOPSJIOK, CPOKU U TOCIIEOBATEIBHOCTDh OCYILECTBICHUS OTAECIbHBIX MEPOIPHSi-
Tuid. B HEM (uKcHpyeTcs MyTH U CPEJCTBA Pa3BUTUSL B COOTBETCTBUHU C MOCTaB-
JCHHBIMU 3aJlauaMu ,000CHOBBIBAIOTCSI TMPHUHSTHIE YIPABICHYECKUE PEIICHHUS.
Cyl11ecTBEHHOE pa3au4re MeXAy MUIAHOM M ITPOTHO30M COCTOUT B TOM, YTO IIaH-
OTPaXEHUE U BOIUIOLIEHUE YK€ MPUHATOIO XO3AWCTBEHHO MOJIUTHYECKOTO pele-
HUS, a MPOTHO3 - 3TO IMOUCK PEATHCTHYECKOr0, SKOHOMHUYECKHM BEPHOTO IYTH.
[Tporuo3upoBanue npeacTaBiseT co00i UCCIe0BATENbCKYIO 0a3y MIIaHUPOBAHMS,
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UMEIOIIYI0 COOCTBEHHYIO METOJOJIOTUUYECKYI0O U METOJUYECKYIO OCHOBY, KOTOpas
BO MHOTOM OTJIMYAETCA OT IVIAHUPOBAHMUSI.

Takum oOpa3oMm, 3ajauv TMPOTHO3UPOBAHUS B YIPABICHUH COIHUAJIBHO-
AKOHOMHUYECKUMU CUCTEMAMHU CJIETYIOIIHE:

* BBISIBJIGHUE TIEPCIIEKTUB OJIM KaWIero u Ju 0osee OTAAIEHHOTO OyayIero B
uccieyemMoit 00J1acTi Ha OCHOBE pealIbHBIX IIPOIIECCOB JICHCTBUTEIIHHOCTH;

* BRIpaOOTKA ONTUMAJIbHBIX TEHACHIIUA M MEPCHEKTUBHBIX IIJIAHOB C YUYETOM
COCTaBJIEHHOT'O MIPOTHO3a W OLIEHKHU IMPUHATOIO PEIICHUS C MO3ULUKA €Tr0 MOCIed-
CTBHUM B IPOTHO3UPYEMOM IIEPHUOJIE.

VYpasieHne COUUAIbHO-OKOHOMUYECKUMH CUCTEMAaMM JOJKHO UMETh COOT-
BETCTBYIOIIYIO HH(POPMAITMOHHYIO OCHOBY.

Pa3paboTka cTaTHCTHYECKOW WM JTFOOOW WHOW CHUCTEMBbI JAHHBIX JIOJDKHA,
OUYEBHUHO, OCHOBBIBATHCS HA KOHKPETHBIX 3ajlauyax, KOTOpbIE JaHHAs CHUCTEMa
MpY3BaHa pelaTh.

Hay4nblit ”HCTpYMEHT, B HAaMOOJbIIIEeH CTEIICHH MPUCIIOCOOICHHBIN JIJIs aHa-
nu3a GyHKIIMOHUPOBAHUS KPYITHBIX SKOHOMHYECKHUX CUCTEM - 3TO MOJICIb.

Mopens npeacTaBisieT cOO0M HE YMEHBIIICHHYIO KOIHIO OpUTHHAJNIA, a, CKO-
pee, KapTy, 4epTexk, 0OTOOpaKAIOITUN €ro CTPYKTYPY M B3aUMOCBSI3U MEXIY BCEMH
ero 4acTtsiMi. MoIeJIbHBIN TTOJX0/1 CETOIHSI MOKET CUUTATHCS MPAKTUUECKU HE3a-
MEHHMBIM CPEJICTBOM CHCTEMATHUYECKOTO M3Y4YeHUs] (PYHKIIMOHUPOBAHUS WM KE
HapyleHUH (QYHKIIMOHUPOBAHUS COBPEMEHHOW SKOHOMHUKHU, IMOUCKA MOTEHIIUAIb-
HbIX M (PAKTUYECKUX HCTOYHUKOB TAaKUX HAPYIICHUW U ONpeAcicHus MmyTed u
CPEACTB UX YCTPAHCHHUS.

Meton mocTpoeHus MOJENEe MUPOKO HUCIOJIB3YETCA KAaK MPaBUTEIBCTBOM,
TaK ¥ YaCTHbIMU mnpeanpuatusiMu. OH npu3HaH 3((HEKTUBHBIM CPEJACTBOM KOH-
TPOJISI U PYKOBOACTBOM JIJISl IPUHATHS PEIICHUM O CJIIOXKHBIX CHUCTEMaX MPOU3BOJI-
CTBa, IEPEBO30K U paCIpeICICHHUS, a TAKKE aHAIN3a PhIHKA.

[To popme monens npeacTaBiIseT cobol cuctemy ypaBHeHH. Hekotopbie u3
BXOJIAIIMX B HEE MEPEMEHHBIX OMMCHIBAIOT 3aTPAThl, BHIYCK W IIEHBI PA3JIMYHBIX
TOBApOB M YCJIYT, a TAaKXKE€ YPOBHHU JI0XO0JIa U 3aHITOCTH B PA3JIMYHBIX OTPACIISX U
pErrMoHax; JIpyrue MpeACTaBiIsAIOT, HAIPUMEP, YPOBHHM KalMTAIOBIOXKEHUN B HO-
BBIC TIPOM3BOJICTBEHHBIC MOIIIHOCTH MM 00bEMBI dKCIIOpTa U uMriopTa. IlapameT-
PbI, BXOJISIIIIME B OMMCAHUE OTICIbHBIX YPAaBHEHHUH, MPEACTABISAIOT CTPYKTYpHBIE
XapaKTePUCTUKU PA3IUYHBIX YaCTEH IKOHOMUKH.

Mogenu paznuyaroTcsi o MMUPOTE OXBaTa M CTENEHU AeTanu3zanuu. Cymiect-
BYIOT MOJICJIM ONPEAEIECHHBIX MPOU3BOJICTBEHHBIX CEKTOPOB, TAKMX KAK CEJIHCKOE
XO03MCTBO U HePTEXUMUYECKasi MPOMBIIUICHHOCTh; MOJIEIN OTIEIbHBIX Teorpa-
(bUUeCKuX pEeTMOHOB U MOJICTTU YKOHOMUKH B IIEJIOM.

O01mas xapakTepucTHKA METO0B IPOrHO3UPOBAHUS
HaubGonee pacnpocTpaHeHHON B SKOHOMUYECKOUN JIUTEpAType SBISICTCS Kiiac-
cuuKanus METOJOB IPOTHO3UPOBAHUS IO CTEHEHH (hOpMaIM3aliK, KOTOpas
MPUBOJUTCS HA pUCYHKE HUXkKeE (puc.l).
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Puc.1 - Knaccudukanusi METOJ0B NPOrHO3UPOBAHUS 110 CTENEHU (hOpMaTU3aALUU

Takum 00pa3oM , MOKHO cJIeJaTh BBIBOJI, YTO CYIIHOCTh AKCIIEPTHOTO METO/1a
COCTOMT B TPOBEJACHUM WHTYUTUBHO-JIOTMUECKOTO aHallu3a MPOOJIEMbI, BBITIOJI-
HSIEMOTO TPUBICYEHHBIMHU I OTOW IIEJIM CIHElUaIuCcTaMu dKCrepTaMu, obia-
JAIOIIMMU HEOOXOAUMBIM MPOGheCcCHOHATBHBIM 00pa30BaHUEM, OMBITOM M UHTYH-
IUEH.

2 Posib M 3HAYEHHE MAaTeMaTHYeCKUX METO/0B U Mojesiell B IVIAHUPO-
BAHUM, IPOTHO3MPOBAHMHU U YNIPABJEHUHM COUMATBHO-IKOHOMUYECKMMH CHC-
TeMaMu

DNeMEeHThI poLecca NPUHATHUS PEIICHUN

Llens;

JITIP — nu1o, npuHUMAIOIIEE PELICHNUE;
AJbTepHATUBHBIE PEILICHMUS;
N3mMepsieMble HCXOIbI PELLICHUM;
[TpaBuna BeIOOpa perieHUi.

JIt060i1 mporiecc MPUHSTHS PENICHUH BKIIFOYAET CIACAYIOIINE dJIEMEHTHI:

[lens. Heo6X0quMOCTh MPUHATUS PEIICHUA OTMPEISsSeTCs eNIbI0 UIu He-
CKOJIbKUMHU LiesisiMU. HeT 1ienm — He Hy>KHO U pellieHue.

JIuno, npunumaroiee pemenue (JIIP), 101KHO HECTH OTBETCTBEHHOCTH 3a
MOCJIEACTBUS ITUX PELICHUMN.



AnbTepHaTUBHBIEC perieHus. [ TOCTHKEHHs LeNu JO0KHA OBITh albTep-
HaTHUBA PEIICHUN, pa3JIMYHbIe BADUAHTHI JOCTWXKEHUA Liesied. HeT anprepHaTUBBI —
HET MeCTa U JJIsl pEeLIeHUs], TaK KaK HET BbIOOpA.

Hcexonp! pelieHni MoAa0TCs U3MEPEHUIO.

[IpaBuna BbIOOpa pemenuil. (Pematonye npasuia). OTH MpaBuiia MO3BOJIS-
10T ONPEENIUTh Hanbosee NPEANOYTUTEIBLHOE PEIIEHNE C TOUYKU BEIOPAHHOTO KpH-
Tepus. Pemaroiiee npaBuio oTpaxaeT HHGOPMUPOBAHHOCTS JIMIIA, IPUHUMALOLIE-
ro PelIeHHEe, O BOZMOXHBIX UCXOJaX BHIOPAHHBIX PEIICHUI, a TaK e MPearouTH-
TEJIBHOCTh TEX WJIM UHBIX UCX0A0B. Kak BUIMM, OCHOBOM Ul IPUHATHS PEILICHAN
CITy>KUT UH(POpMAIHSL.

PemenneM Ha3pIBaloT BHIOOP BO3MOKHBIX YIIPABIsIEMbIX AecTBUi. B pen-
KHUX CITy4yasX MOKET ObITh BHIOPAHO OJTHO HAWIy4Illee pEelIeHHe, KOTOpOe Ha3bIBa-
10T onTUMaIbHBIM. OOBIUHO K€ peyb UAET O BbLICIECHUU 00JIaCTU pa3yMHBIX, XO-
pOILINX, IPABWIbHBIX, TOOPOTHBIX PELIEHUH, U3 KOTOPBIX JENAETCs OKOHYATEIb-
HBI BBIOOp HaMJIYYIIEro peuieHus. beIBaroT ciydau, Korja ONTHMajbHOE pellie-
HU€ HAaWTHU HE yAACTCA WM OHO HEBO3MOXKHO. PEIIEHUSA COCTOAT U3 JIEMEHTOB,
4acTh U3 KOTOPBIX YUCIEHHO (PMKCHPOBAHBI U U3MEHEHUIO HE MOJUIEekKaT, IPYTUMU
MBI MOXKEM PaCIIOPsKATHCS 110 CBOEH BOJIE B KAKUX-TO Ipeneiax. Pemenns MoxxHO
CpaBHUBATH 110 UX MOJE3HOCTH, IP(HEKTUBHOCTH.

Teopust npUHATHSA pELIEHUI HCIIONB3YET pazIU4HbIe TPOLEAYpbl Uit Gop-
MaJIi3aliy TNPEANOYTEHHS, TO €CTh BBIPAXKEHHE WX B €IWHOM KOJIMYECTBEHHOU
Mepe. OCHOBOI TakuX MpOLEAYp SBISETCS TEOpHUs IMOJE3HOCTH, pazpaboTaHHas
JIx. ®on Heitmanom n O. MoprenmrepaoM. Ee maremarudeckas OCHOBa — CHUC-
TEMa AKCHOM, B KOTOPBIX YTBEPKAAETCSH, UYTO CYLIECTBYET MEpa LIEHHOCTEH, MO-
3BOJISIIOIIAS YIIOPSAOUYNATH PE3YJIbTAThl PEICHUMN.

3agauu NpUHATUS PELIEHUN
B 3aBucumocTH OT yCIOBHIl BHEITHEH CpeAbl U CUCTEMbI HHPOPMUPOBAHHO-
CTH JIUIIa CYIIECTBYET CleAyIolas KiIacCupuKalus 3aad NPUHITHS PEIICHUN:
— B YCJIOBUSX OIPEIEIECHHOCTH,
B YCJIOBHUSIX PUCKA,
B YCJIOBUSIX HEOIIPEACIEHHOCTH,
— B YCJIOBUSIX KOH(IMKTHBIX CHUTyallUd WM NPOTUBOAECHCTBUS (aKTHUBHOTO
MPOTUBHHUKA).

[IpuHATHE pelIEHHI B YCIIOBHUSAX OIPENECIECHHOCTH XapaKTEPU3ZYETCS OJHO-
3HAYHOW JIETEPMUHUPOBAHHOM CBS3bI0 MEXKIY MPUHATHIM PELICHUEM U €r0 UCXO-
noM. OCHOBHAs TPYJHOCTb — HAJIMYUE HECKOJIBKUX KPUTEPHUEB.

[IpuHsATHE pelIeHHs B YCIOBHUSX PUCKA BO3HHMKAET B TOM Ciydae, Koraa c
KaXXZI0M IPUHUMAEMOW CTpATEruer CBSA3aHO MHOXECTBO BO3MOYKHBIX PE3YyJIbTaTOB
C U3BECTHBIMU BEPOATHOCTIMU.

[IpunsiTHe pemeHuil B yCIOBUIX HEOMPEIEICHHOCTH 00YCIIaBIUBAETCS TEM,
YTO JIMILy, IPUHUMAIOLIEMY PELICHHE HEU3BECTHO COCTOSHHE, B KOTOPOM Haxo-
JIUTCS BHELIHSS Cpella WK NIPUPOA BO3ACHCTBYIOIIAs HA HCXO.

Cy1iecTByeT HECKOJIBKO KPUTEPHEB BBIOOpA ONITUMATBHON CTPATErHHU:

- Kpurepuii Banbna;



- Kpurepnii ['ypBuna;
- Kpurepuii Jlamnacca;
- Kpurepuii CaBuxa.

Bou16op kpuTepus NpUHSTHS PEIICHUM SBISETCS HauOoJee CIONKHBIM U OT-
BETCTBEHHBIM 3TallOM B MCCIEAOBAaHHUM omnepauuil. [Ipy 3ToM maxke ecinn MUHH-
MaJbHBIM PUCK HEJOMYCTUM, TO CIEAyeT NPUHATh kpuTepuid Banbna. Ecnu Hao60-
pOT, ONpPEAENEHHBIN PUCK BIOJIHE NMPUEMJIEM, M 3aKa3YUMK TOTOB PUCKOBATh MO
MaKCUMYMY — TO BbIOMparOT kputepuid CaBumxka.

Br16op kputepus mpUHSTHS PEIICHUN Moka GOopMaln30BaTh HE yIaeTCs,
MPUHUMATh PEIICHHE MOXKET TOJIbKO YEJIOBEK. ITO OTHOCUTCS U K OKOHYATEJIbHO-
My OPUHSATUIO PEIICHUS JaXKe B aBTOMATHU3UPOBAHHBIX CUCTEMaxX. Teopusi mpuHs-
THUS PEIICHUS SABIsETCS (YHAAMEHTOM HAYKH HCCIICIOBAHUS OTICPAITHA.

Hccnenosanne onepanuii — 370 KOMIUIEKC HAYYHBIX METOJIOB JUIS PEIICHUS
3a/1a4 yIpaBJICHUs OPraHU3AIMOHHBIMU CUCTEMaMHU.

Kak camocTosTenbHOE HAy4YHOE HAIpaBICHUE HCCIEAOBAaHUE ONEpanui
0OpPMHUIIOCH B COPOKOBBIE TO/IbI ABAIAIATOTO cTOJdeTHs. [lepBbie myOauKaum oT-
HocsATcs K 1939-1940 rr., B KOTOpbIE METOBI HCCIIEIOBAHUS ONEpaluii TpUMEHE-
HBI JIJIs aHAJM3a U UCCIIEIOBaHUsI OOEBBIX OMEpallnii, OTCIOJIa BOSHUKIIO U Ha3Ba-
HUE JUCLUUILIAHBIL.

[IpuopuTeT 3/1€Ch UMEIOT AHTIIMKACKAsL, AMEPUKAHCKAsA U POCCUMCKAs IIKOJIBI.

Bonbiioit Bknag B ux pasButue BHecnu: A. Axkod, P. beinnman, [1.Jlanmur,
T.Kyn, P.YUepumen, [Ix. pon Heiiman, T. Caatu (CIIA), P.®op(Dpanuus), JI.B.
Kanroposuu, H.I1. bycnenko, b.B. I'nenenko, JI.b. FOqun, H.I1. ®enopenko, B.M.
['mynikos.

Oco0EHHOCTH UCCIEeI0BAHUS ONlepaluil

XapakTepHOol 0COOCHHOCTBHIO METOJIOB HMCCJIEAOBAHUS OIEpAIUil SIBISETCS
CUCTEMHBIN TIOJIXO0/1 K aHalIM3y peraemMoit mpooiemsl. Jlro0as 3amada, Kakoii 4acT-
HOU OHa ObI HE Ka3aJlach Ha MEPBBIN B3I, PACCMATPUBACTCS C TOYKU 3PEHUS €€
BIIUSIHUS Ha KpUTEepuil (yHKIIMOHUPOBAHUS BCEU CUCTEMBI.

UccnenoBanue oreparuii 4acTo COCTOUT B PACUICHEHUH MPOOJIeMbl Ha Iie-
MOYKY B3aMMOCBSI3aHHBIX 3a/1a4, PEIIAEMbIX OJIHA 3a APYTOM.

OpHa U3 CyIIeCTBEHHBIX OCOOEHHOCTEHN MCCIIeI0BAHUM OTIepalliii COCTOUT B
CTPEMJIEHUM HANTU ONTUMAaJIbHOE pemieHre. OJHaKo 4acTO OHO OKa3bIBAECTCS He-
pa3peliuMbIM H3-32 HMIMPOKOTO CIEKTpa MPOTUBOPEUUBBIX orpaHuueHuil. Torma
MPUXOJIUTCSI OTPAHUYUBATHCS «JIOCTATOYHO XOPOIIUM PEIIEHHEeM», Mbl €r0 Ha3Ba-
U cyoonTuMalbHbIM. [lo3TOMY HCclienoBaHue onepaiuii OJJMH U3 €ro co3aresien
— T. Caaru — onpeenus, Kak «MCKyCCTBO J1aBaTh IJIOXUE OTBETHI HA TE MpaKkTUye-
CKHE BOIIPOCHI, HA KOTOPBIE JTAIOTCS €I1I€ XY/IIIUE OTBEThI IPYTUMHU METOAaMU.

Oco0eHHOCTh UCCIIEAOBaHUS ONepaluii COCTOUT U B TOM, YTO OHHM MPOBO-
JIATCS KOMIUIEKCHO, TI0 MHOTHM HarpasiieHusiM. J[J1s1 3Toi paboThl co3MaeTcs ore-
paIMoHHas TPYyIa U3 CIEIUAINCTOB Pa3HbIX 00JacTel 3HAHUN: OOBIYHO ATO IKO-
HOMUCTBI, MAaTEMaTHUKH, WH)KEHEPHI, COIIMOJIOTH, TICUXOJIOTH, FOPUCTHI, KHOCPHETH-
KU — CUCTEMIIIUKH.



3 Heo0X0aMMOCTh CHCTEMHOI0 aHAJM32 /151 3(PPEeKTUBHOTO YNIPaBJIEHUS
COLMATbHO-IKOHOMHUYECKUMH CHCTEMaMH

CucreMHbIN MOAXO0A NPHU MPUHATHHU PelieHu i

[Tpu oOcyxaeHuun mpodsieM NPUHATUS PELIEHUH YacTO TOBOPAT O CUCTEM-
HOM IIOJIXOJIE, CUCTEME, CUCTEMHOM aHanu3e. Peub maer o ToM, 4TO Hago pac-
cMaTpuBaTh MpoOiieMy B IIEJIOM, a HE "BBIACPTHBATH ISl OOCYXACHHS KaKyro-
HUOYIb OJIHY YEpTY, XOTS M BaxkHYI0. Tak, Mpyu MacCOBOM >KUITUIIIHOM CTPOUTENIb-
CTB€ MOKHO "BBIJIEPHYThH' YEpPTy - CTOMMOCTb KBaJpaTHOro0 MeTpa B Aome. Toraa
Haubosiee AelieBble JoMa - MATUATAXKH. Eciin jke B3TJISIHYTh CHCTEMHO, Y4eCTh
CTOMMOCTb TPAHCIIOPTHBIX M WHXEHEPHBIX KOMMYHHUKAIUN (MTOABOIAIIMX 3JIEK-
TPO3HEPTHIO, BOY, TEIUIO U JIp.), TO ONTUMAIILHOE PEIICHUE YK€ JIPYroe — JeBs-
TUATAXHBIE IOMa.

Pa3znuuHbIX onpeaeneHuil NOHATUS «CUCTEMay - JecATKU. OOIUM B HUX SIB-
JSI€TCA TO, YTO O CUCTEME FOBOPAT KAaK O MHOXECTBE, MKy 3JIEMEHTAMH KOTOPO-
IO UMEIOTCS CBA3U. LIeIIOCTHOCTB CUCTEMBI U €€ "OTAEIEHHOCTh' OT OKPYKAKOLIETO
MUpa O00ECIEeUMBAIOTCA TEM, YTO B3aMMOCBS3M BHYTPH CHCTEMbI CYIIECTBEHHO
CHJIbHEE, YeM CBSI3b KaKOro-au0bo €€ 3JIEMEHTa C JIIOObIM 3JIEMEHTOM, JIKAIUM
BCce cuctemsl. 1o onpeneneHuro AEHCTBUTENIBHOIO 4YjeHa POCCUICKON akajaeMuu
Hayk H.H.MowuceeBa: "CucremMHbpli aHAIN3 - 3TO AUCHUIUIMHA, 3aHUMAIOIIASCA
npoOjeMaMu MPUHATUS PELIEHUI B YCIOBHSIX, KOTJIa BHIOOp albTEpHATUBBI TPEOY-
€T aHaJIM3a CJII0KHOW MH(pOpMaUK pa3IudHON (PU3NUECKON NpUpoabl'”.

CoBpeMeHHbBbIE METOAbI IPUHATHUS pPeleHU i

KpomMe ynmomsiHyThIX WJIM KPaTKO PaCCMOTPEHHBIX BBHIIIE METOJIOB, MPEKIEC
BCEIr0 AKCIEPTHHIX, MPU MPUHATUU PEUICHUN MPUMEHSIIOT BECh apCeHall METOJIOB
COBPEMEHHOW MPUKIaAHON MaTeMaTUKUu. OHU MCHOJB3YIOTCS ISl OLICHKH CUTYya-
MM U TPOTHO3WPOBAHMS TIPH BHIOOpE IIENIeH, Il TCHEPUPOBAHUS MHOXKECTBA
BO3MOKHBIX BAPUAHTOB PEIICHUI M BHIOOpA U3 HUX HAMITYUIIIETO.

[Ipexxne Bcero, HaJ0 Ha3BaTh BCEBO3MOKHBIE METOJbI ONTUMM3AIIUMHN (MaTe-
MaTHYECKOTO mporpamMmMupoBanus). st 60psObl ¢ MHOTOKPUTEPHATBLHOCTHIO HC-
MOJIBL3YIOT Pa3JIMYHbIE METOJIbl CBEPTKU KPUTEPUEB, a TAKKE MHTECPAKTUBHBIE KOM-
MBIOTEPHBIE CUCTEMBI, MTO3BOJISIFOIIME BhIpaOaThIBATh PEIICHUE B MPOIIECCE qUaIo-
ra yenoBeka u DBM. [IpuMeHsI0T UMHUTAITMOHHOE MO/JIEIMpOBaHUE, Oa3upyrolee-
Csl Ha KOMITBIOTEPHBIX CHUCTEMax, OTBEYAIoIUX Ha Bompoc: “Uro Oyner, ecnu...?",
METOJ| CTaTUCTUUecKuX ucnbeiTanuii (Monte-Kapio), Mmonenu Haie:)KHOCTH U Mac-
COBOTO 00CTy>kuBaHusA. YacTo HEOOXOIUMBI CTATUCTUUECKHE (SKOHOMETPUUECKHE)
METO/IbI, B YaCTHOCTH, METOJIbI BLIOOPOUHBIX oOcieaoBaHuid. [Ipu npunsTHU pe-
IIEHUN MPUMEHSIOT KaK BEPOATHOCTHO-CTAaTUCTUUYECKHWE MOJCIH, TaK U METObI
aHaJIN3a JTaHHBIX.

Oco6oro BHUMaHHUS 3aCITyKUBAIOT MPOOJIEMbI HEOTIPEICTICHHOCTH U PUCKA,
CBS3aHHBIX KaK C MPUPOJION, TaK M C MOBeJAeHueM mrojieid. Pazpaboranbl paznny-
HbIE CIIOCOOBI OMHCAHWS HEOINPEIASICHHOCTEH: BEPOSATHOCTHBIC MOICIH, TEOPHS
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HEYETKOCTH, MHTEpPBaIbHAs MaTeMaTuka. J{ns onucanus KOHGIUKTOB (KOHKYPEH-
MHU) Toje3Ha Teopusi urp. s CTPYKTypU3alMU PUCKOB MCIOJB3YIOT JEPEBbs
IPUYMH U TOCIEACTBUH (IuarpamMmel Tuna "peiOuii ckener"). MeHemkepy BakKHO
YUUTHIBATh MOCTOSTHHBIE M aBapuiHbIe dKojormdyeckue pucku. [lmarta 3a puck u
pasnuyHbie GOPMBI CTPAXOBAHUS TAKKE MOCTOSHHO JOJIKHBI OBITH B €T0 I0JIE 3pe-
HUSL.

IIpoGyiemMa ropu30HTA IVIAHUPOBAHMS

Bo MHOruX cuTyanusx IpOJOJIKUTEIBHOCTh IPOEKTA HE OINpEeseHa JIN0o
TOPU30HT IUIAHWPOBAHUS HMHBECTOPAa HE OXBATHIBAET BCIO MPOAOKUTEIBHOCTH
peanu3aluy MpOEKTa J0 3Tala YTWIM3aluHh. B Takux ciayyasx BaKHO HM3y4YUTh
BJIMSIHAE TOPU30HTA IUIAHUPOBAHUS Ha IPUHUMAEMBIE PEILICHHUS.

Paccmorpum ycnoBHbld npumep. IIpennonoxum, s SBISOCH BIaACNIbLEM
3aBojia. Eciiv ropu30HT Moero miaHupoBaHus - 1 mMecsil, To HauOOoJIbIINI JEeHEeXK-
HBII T0XO[ 5 MOJIydy, IPOJaB npeanpusaTue. Ecin e IIaHupyro Ha rof, TO 5 CHa-
yajia MOHECY 3aTpaThl, 3aKYIHB ChIPhE U OIJIATUB TPYZ pabouMX, U TOJIBKO 3aTEM,
npojaB MPOAYKIHIO, odyuyy npuOslib. Ecnu s ninanupyto Ha 10 net, To noiiay Ha
KPYIIHbIE 3aTpaThl, 3aKyINHB JMIIEH3UH U HOBOE O0OpPYI0BaHUE, C LIETbIO YBEIUUE-
HUs J10XO0Jla B JanpHeWmue roasl. [Ipu mnanupoBanuu Ha 30 JIET UMEET CMBICI
BJIO)KUTh CpPEACTBA B CO3/aHME€ W pa3BUTHE COOCTBEHHOTO HAYy4YHO-
UCCJIEI0BATENBCKOrO LIEHTPA, U T.1.

Takum o0pazoM, nomnyisipHoe yTBepxaeHue "(pupma paboTaeT paau MaKCcu-
MU3AIMU NPUOBUTH" HE UMEET TOYHOI'O CMbICIA. 3a KAaKOW Mepuoj; MaKCUMUZUPO-
BaTh NpUOBLIL - 3a Mecsll, rof, 10 wiu 30 net? OT ropu3oHTa IUIAHUPOBAHUS 3a-
BUCST NpUHUMaeMble pemieHus. [lonnmas 310, psa 3amagHblX SJKOHOMHUCTOB OTKa-
3BIBAIOTCSl paccMaTpuBaTh GUPMbI KaK MHCTPYMEHTHI JJIsi U3BJICUEHUS TPUOBLIH,
IPEINOYNTAIOT CMOTPETh HAa HUX KaK Ha >KMBBIE CYILIECTBa, CTaparoluecs odecrie-
YUTh CBOE CYLIECTBOBAHUE U PA3BUTHE.

4 OO0masi XapakTepUCTHKA MeTOJA0B H MojeJieii NPOrHO3UPOBAHMS
IKOHOMHMYECKOI0 U COLHAIBHOTO PA3BUTHA

Mogens (B Hayke) — 3TO 00BEKT-3aMECTUTEIh 00BEKTa-OpPUTHHAJIA, HHCT-
PYMEHT JIJIsl TO3HAHUS, KOTOPBIM UCCIEA0BAaTEh CTABUT MEXIY COO0N U 0O0BEKTOM
U C TIOMOIIIBI0 KOTOPOTO M3y4YaeT HEKOTOPhIE CBOMCTBA OpUTHHAIA.

B kaudecTtBe Mozaenu BBICTYIIAET APYrOM MATEPUAIBbHBIM WIM MBICJIECHHO
MPEACTaBIIEMbIM OOBEKT, 3aMEIIAIONIUKA B MPOLECCE HCCIEAOBaHUS OOBEKT-
opurvHasl. COOTBETCTBHE CBOMCTB MOJCIM UCXOJHOMY OOBEKTY XapaKTepu3yeTcs
aZIeKBaTHOCTHIO. [Iporiecc mocTpoeHus U UCCIIEIOBAHUS MOJIETTH HAa3bIBACTCS MO-
JIETTUPOBAHUEM.

B coBpemeHnHOl Hayke pacmpoCTpaHEeHbl MOJEU B (hOpMe OmHCaHus 00beK-
Ta (mpeameTa, mporecca Wik SBJICHHs) Ha KaKOM-TH00 (OpMaTi30BaHHOM SI3BIKE,
COCTaBJICHHOTO C IIEJIbI0 U3YYEHHS €ro CBOMCTB. Takoe ommcaHue O0COOEHHO TO-
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http://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B5%D0%BA%D0%B2%D0%B0%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5

JI€3HO B ClIyuyasix, KOIJa UCCIEA0BaHNE CaMOT0 0OBEKTa 3aTpyAHEHO WU (pusmde-
CKH HEBO3MOJKHO.
Tumer mogenen

— IIpenmeTHbie MOAEIN - OOBIYHO SIBJISIOTCS YMEHBIIEHHON KOMHMEW OpUruHa-
na.

— NudopManoHHbIe MOACIHN - SBIISAIOTCS OMMCAHUEM OOBEKTa €CTECTBEHHBIM
SI3BIKOM (BepOasibHASI UJTU CIIOBECHASI MOJIEIb) B (DOpMaThbHBIMU CHCTEMaMHU TIPEI-
cTaBjeHUS HHGOPMAIK (MaTEeMaTHYECKHUE, POTPAMMHBIC U IP. MOJICITHN)

Bunasr monenen

— Crartnueckue - MOJIEIH, ONUCHIBAIOIINE COCTOSIHUE CUCTEMBI B OINpPEICIICH-
HBIII MOMEHT BpeMeHHU (€IMHOBPEMEHHBIN cpe3 MH(POpMALUU M0 JAaHHOMY OOBEK-
Ty). [IpumMepsl Mozeneii: kiaccupuKanus >KMBOTHBIX, CTPOCHUE MOJIEKYJI, CITUCOK
MOCAXKEHHBIX JIEPEBbEB, OTYET 00 00CIETOBAHUM COCTOSHUS 3yOOB B IIKOJIE U T.JI.

— JluHamuyeckue - MOJIEIU, OMUCHIBAIOIIUE MPOIECCH U3MEHEHUS U Pa3BUTHS
cUCTEMBI (M3MEHEHHsI 00bEKTa BO BpeMeHH). [Ipumepsl: onncanne ABUKEHUS Tel,
Pa3BUTHS OPTaHU3MOB, MPOIIECC XUMUYECKUX PEAKIUH.

— DyHKIMOHATIBHBIE

— KonuenryanbHble

— Tomnonoruueckue oTpa)katoT B3aMMHBIE CBA3M MEXITY OOBEKTaMU, HE 3aBU-
CSIIIME OT TEOMETPUUECKUX CBOMCTB OOBEKTOB.

— JIOruKO-IMHTBUCTUYECKHUE

— CeMaHTHYECKHE

— TeopeTUKO-MHOKECTBCHHBIC

— dusznueckue NpeacTaBiISIIOT cO00 aHAIOTOBYIO, B KOTOPON MEXIy mapa-
MeTpaMH OOBEKTa U MOJEIH OJIMHAKOBOM (DU3UUECKON MPUPOJIBI CYIIECTBYET OJ1-
HO3HAYHOE COOTBETCTBUE. B 3TOM cilydyae 3JIEMEHTOM CHUCTEMBI CTaBATCS B COOT-
BETCTBHE (DU3UYECKHE DKBUBAJICHTHI, BOCIPOU3BOISIINE CTPYKTYPY, OCHOBHBIC
CBOMCTBa M COOTHOIICHHUS M3ydyaeMoro o0wekrta. [lpu duzmdeckom MojenupoBa-
HUHU, OCHOBOM KOTOPOTO SIBJISIETCS TEOPHUS MOJI00MS, COXPAHSIIOTCS OCOOCHHOCTH
MIPOBENICHUS HKCIIEPUMEHTa B HATYype C COOJIIOJICHHUEM ONTUMAIBHOTO JUana3oHa
U3MEHEHHSI COOTBETCTBYIONIMX (u3nueckux mnapameTpoB. [IpocTteitmiein dusnye-
CKOW MOJIETIBIO B KJIACCHUECKON MEXAHUKE SIBJIAETCS MaTepralibHas TOUKA.

— DKOHOMHYECKHE — 3TO (POPMAIM30BAHHOE OINKCAHUE HKOHOMHYECKOTO
mpoliecca Wi SIBJIEHUS, CTPYKTypa KOTOPOro ompenesnserca Kak ero OObeKTUB-
HBIMU CBOMCTBaMH, TaK U CyObEKTHBHBIM IIEJIEBBIM XapaKTEPOM UCCIEIOBAHUS.

CtpykTypa MOJENN 3aBUCHUT OT TOTO, KAKOBBI OCOOCHHOCTU OOBEKTA U3y4de-
HUS U TIeH CYOBEKTa MccienoBanus. Mojenb Bcerja OamaHcupyeT Ha TpPaHU Me-
KTy TOYHOCTHIO (MTPUOJIMKEHHOCTHIO K PEaTbHOCTH) U CIOKHOCTBIO TTOCTPOCHUS:
[Ipocrora-Monenb-PeaibHOCTB.

MaremaTuyeckasi MOAEIb — 3TO MATEMATHUUYECKOE MPEJCTABICHUE PeabHO-
CTH.

MaremaTuyeckoe MOAECIUPOBAHUE — MPOLIECC TOCTPOCHUS U U3YUYEHHUS Ma-
TeMaTUYECKUX MOJIEJICH.
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http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_(%D1%84%D0%B8%D0%BB%D0%BE%D1%81%D0%BE%D1%84%D0%B8%D1%8F)
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D1%8C

Bce ectectBeHHble U OOIIECTBEHHBIE HAYKH, HUCIOJIB3YIOIIUE MaTeMaTuyde-
CKHMI amnmapar, 0 CyTH 3aHMMArTCsi MaTeMaTUYECKHUM MOJEIMPOBAHUEM: 3aMe-
HSIOT pealibHbIil 00BEKT €ro MaTeMaTUYECKOW MOJIENBIO U 3aTEM M3YyYaloT MOCie/-
HIOIO.

Ornpenenenus MOJAETUPOBAHUS

Hukakoe omnpejenenre He MOXKET B MOJTHOM 00BbEME OXBATUTH PEANHLHO CY-
HIECTBYIOIIYIO AESATEIBbHOCTh 10 MAaTEMAaTUYECKOMY MoJelMpoBaHuio. Hecmotps
Ha 3TO, ONPENEJICHUs MOJIE3HBI TEM, YTO B HUX JEJIAETCS MOMNBITKA BBIICIUTH HAH-
0oJee CyIIECTBEHHBIE YEPTHI.

Omnpenenenne moxenu no A.A.JlsmyHoBy (cm. HoBuk U. b., O dwumocod-
CKHX BOIIpOocax KMOepHETHYEeCKOoro Mojaeaupoanus. M., 3nanue, 1964.): monenu-
POBAaHHE — HTO ONOCPEIOBAHHOE MPAKTUYECKOE WIM TEOPETHUYECKOE HMCCIEN0Ba-
HUE 00BEKTa, MPU KOTOPOM HEMOCPENCTBEHHO U3y4aeTCs HE CaM MHTEPECYHOUIUi
Hac OOBEKT, a HEKOTOpas BCIIOMOTraTelbHAs MCKYCCTBEHHAas WJIM €CTECTBEHHAs
cucteMa (MOJEIb): HaX0AUasicsi B HEKOTOPOM OOBEKTUBHOM COOTBETCTBUU C I1O-
3HaBaEMbIM OOBEKTOM; CIIOCOOHASI 3aMEIaTh €r0 B ONPEICIICHHBIX OTHOLICHMSIX;
narouiasi npu e€ UcciaeloBaHuU, B KOHEUHOM cYeTe, MHPOpMalMIo O CaMOM MOJIe-
JUPYEMOM OOBEKTE.

ITo CoseroBy u SIkoBneBy (MoaenupoBanue cucteM: Yueb. 11 By30B — 3-
e u3l., nepepad. u gon.— M.: Beicm. mk., 2001.— 343 c.): «monens (Jar.
modulus— mepa)— 3TO0 00BEKT-3aMECTUTENIb O0BEKTa-OpUTHHANIA, O00CCIICUH-
BAOIIMK M3y4YEHHE HEKOTOPBIX CBOMCTB OPUTHHANA.» «3aMeUIeHUE OJHOT0 O0BEK-
Ta APYTHM C LIEJIbIO MOJy4YeHHs] HHPOPMALUKA O BaXXKHEHIINX CBOMCTBAX OOBEKTA-
OpUTHHAJA C TOMOILBIO O0BEKTA-MOEIN HAa3bIBAETCSI MOJICTUPOBAHUEM).

«Ilox MareMaTHueCKUM MOJEIMPOBaHUEM OyneM MOHUMATh MPOLECC yCTa-
HOBJICHUS] COOTBETCTBUSI JAHHOMY pEalbHOMY OOBEKTY HEKOTOPOro MaTemMaTH4e-
CKOTO 0OBEKTa, Ha3bIBAEMOI'0 MaTeMaTUYECKON MOJENbIO, U UCCIIEIOBAaHUE 3TON
MOJIEJIN, TIO3BOJISIFOLIEE MTOTY4YaTh XapaKTEPUCTUKH PACCMaTPUBAEMOTO PEAIBbHOTO
o0bekTa. Buj MmaTemaTrnueckoil MoJieaH 3aBUCUT KaK OT MPUPObI peajbHOro 00b-
eKTa, TaK U 3aJa4 UCCIIeIOBaHUs 00beKTa U TpeOyeMOol TOCTOBEPHOCTU U TOUYHO-
CTH PEIICHUS 3TOM 3aaun».

[To Camapckomy u MuxaitnoBy (Camapckuii A.A., Muxaitnos A. I1. Mare-
MaTtudeckoe mojnenupoBanue. Umen. Meroasl. [lpumepsl. — 2-e usn., ucop.. —
M.: ®usmatiur, 2001.), MaTemMaTHUYECKaAs MOJCIb — 9TO «,,3KBHBAJICHT * 00BHEKTA,
OTpaKAIOIIUH B MaTeMaTH4YeCKOW (GopMe BaKHEHIIIME €ro CBOWCTBA — 3aKOHHBI,
KOTOPBIM OH MOJYMHSAETCS, CBS3H, MPUCYIIIHE COCTABIISIIOLUIMM €r0 YacTIM, U T. J1.»
CymiectByeT B TpHagax «MOJEIb-aJropuTM-Tiporpammar. «Co3nas Tpuagy ,,MoO-
JEb-aITOPUTM-TIPOTpaMmMa‘‘, UCCIEI0BATENb MOJY4YaeT B PYKH YHUBEPCAIbHBIM,
rMOKUI U HEIOPOTOl MHCTPYMEHT, KOTOPBIM BHayYajie OTJIAXXUBAETCS, TECTUPYETCS
B MPOOHBIX BBIYUCIUTENBHBIX JKcrepuMeHTax. [locie Toro, kak ajaeKBaTHOCTh
(IocTaTO4HOE COOTBETCTBHE) TPUAJbl UCXOJHOMY OOBEKTY YCTAaHOBJIEHA, C MOJIE-
JBI0 MIPOBOASTCS pa3HOOOpa3HbIE U MOAPOOHBIE ,,OMBITH , MAIOIIHE BCe Tpedye-
MbI€ KaueCTBEHHBIC U KOJIMYECTBEHHBIE CBOWCTBA M XAPAKTEPHUCTHKU OOBEKTA.»

(c.7-8)
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http://ru.wikipedia.org/wiki/%D0%9B%D1%8F%D0%BF%D1%83%D0%BD%D0%BE%D0%B2,_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9_%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B5%D0%B2%D0%B8%D1%87

[To CeBocthsinoBy (MomenupoBaHue TEXHOJOTHUYECKHX MPOIECCOB: y4eo-
HUuK / A.I'. CeBocThsHOB, [I.A. CeBocThsiHOB. — M.: Jlerkas u nuieBasi MpOMBIIII-
JeHHOCTh, 1984. — 344 c.): «MaremaTH4ecKOl MOJIEIbI0 Ha3bIBACTCSI COBOKYII-
HOCTh MaT€MAaTHYECKUX COOTHOIICHWUH, YpPAaBHEHUU, HEPABEHCTB W T.M., OMKCHI-
BAIOIIMX OCHOBHBIE 3aKOHOMEPHOCTH, MPUCYIIIME U3y4aeMOMY MPOoLecCy, 0ObEKTY
WM CUCTEME.)

Haubonee nakoHnyHOE ompenesieHne MaTeMaTUYecKoW Mojenu: «YpaBHe-
HUE, BBIPAKAIOIIECE HJICI0», OYCBUIHO, SBISICTCS W HAMMEHEE TOYHBIM, XOTS OBl
MOTOMY, YTO MOJI€JIb MOKET OBITh MPEJICTABIICHA U HEPABEHCTBAMU.

Knaccudukanus moneneit
DopmanvHas Kiaccuguxayus mooenell
dopmanbHas kiaccudUKalus MOJACIEH OCHOBBIBAETCA Ha KiacCUPUKAIIMU

HCIIOJIb3yEMbIX MaTeMaTUYeCKUX cpeacTB. HacTo cTpoutcs B popMe TUXOTOMUH,
JUXOTOMHYECKOTI0 UM JBOUYHOTO Moucka. Hanmpumep, olMH U3 NOMYJISPHBIX Ha-
OOpOB TUXOTOMMUI:

— JIuHelHbIe UM HeJIMHEUHBIE MOJEIIN,

— CocpenoToueHHbIE W PacIpeIeEHHbIE CUCTEMBI;

— JleTepMUHUPOBAHHBIC UJIA CTOXACTUYECKHUE,

— CraTthyecKue Ui JUHAMUYECKUE;

— JIuCKpEeTHBIEC WK HETIPEPHIBHBIE.

«B 3aBUCHMOCTH OT XapakTepa U3y4yaeMbIX MPOLIECCOB B CUCTEME S BCE BHU-

JIbl MOJICTTUPOBAHUS MOTYT OBITh pa3J/ieJIeHbl Ha JETEPMUHUPOBAHHBIC U CTOXACTH-
YeCKHUe, CTaTUUYECKUE U JTUHAMUYECKHE, JUCKPETHBIC, HEMPEPHIBHBIC U TIUCKPETHO-
HenpepbIBHbIE. J[EeTEPMUHUPOBAHHOE MOJICTUPOBAHUE OTOOpAKAET JAETEPMUHUPO-
BaHHBIE TPOIIECCHI, TO €CTh MPOIECCHI, B KOTOPHIX MPEAINOJaraeTcsi OTCyTCTBUE
BCSIKMX CJIy4aWHBIX BO3JICMCTBHUI;, CTOXACTUYECKOE MOJICIMPOBAHUE OTOOpa)xaeT
BEPOSITHOCTHBIE MPOIIECCHl U COOBITHS. ... CTaTUYECKOE MOJEIUPOBAHUE CITY>KUT
JUTSL OTIMCAHUS TOBEJEHUSI 00bEKTa B KaKON-T1M00 MOMEHT BPEMEHH, a JUHAMUYE-
CKO€ MOJICTUPOBAHHE OTPaKaeT MOBEJACHHE O0BEKTa BO BpeMeHH. JluckperHoe
MOJEIUPOBAHUE CIYKUT JUIsl ONMUCAHMSI MPOIECCOB, KOTOPBIE MPEAIOIAraroTCs
JUCKPETHBIMH, COOTBETCTBEHHO HEIMPEPHIBHOE MOAEIUPOBAHUE MO3BOJISET OTpa-
3UTh HETIPEPBIBHBIE MPOLECCH B CUCTEMAX, a JUCKPETHO-HETPEPHIBHOE MOJIEIUPO-
BAaHME MCIOJIb3YETCA ISl CIy4aeB, KOT/Ia XOTAT BBIACIUTh HATUYUE KAK JUCKPET-
HBIX, TaK 1 HemnpepbiBHBIX MpoieccoB.»( CosetoB b. 4., Akosnes C. A., Moaenu-

poBaHHe cucTeM: Y4eb. /Ui By30B — 3-€ u3j., nepepad. u mon. — M.: Beici.
kK., 2001. — 343 c.)u tak nanee. Kaxas mocTpoeHHasi MOJIEIb SIBJIICTCS JIMHEH-
HOU WJIM HEJIMHEHWHOW, NETEPMUHUPOBAHHON WJIM CTOXAaCTUYECKOM, ... EcrecTBen-

HO, YTO BO3MOJKHBI ¥ CMCIIIAHHBIC TUIIBI: B OJTHOM OTHOIIECHUH COCPEIOTOUYCHHBIC
(0 9acTH MapaMeTpoB), B IPyroM — pacrupeaeaéHHbIe MOACITH U T. .
Knaccudukanus no cnocoby npeocmasnenus oovekma
Hapsiny ¢ popmanbHOil kitaccudukanueir, MOAeI pa3IudaroTcs Mo Croco0y
npeACTaBlIeHNUs O0OBEKTa:
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http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%85%D0%BE%D1%82%D0%BE%D0%BC%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D0%B5%D0%B9%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BB%D0%B8%D0%BD%D0%B5%D0%B9%D0%BD%D1%8B%D0%B5_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B
http://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8B%D0%BA%D0%BD%D0%BE%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B4%D0%B8%D1%84%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%83%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%84%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%83%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5_%D0%B2_%D1%87%D0%B0%D1%81%D1%82%D0%BD%D1%8B%D1%85_%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D0%BD%D1%8B%D1%85
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%BE%D1%85%D0%B0%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%B4%D0%B8%D1%84%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%83%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0_(%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D0%BA%D1%80%D0%B5%D1%82%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%BB%D0%BE%D1%88%D0%BD%D0%B0%D1%8F_%D1%81%D1%80%D0%B5%D0%B4%D0%B0

— CTpyKTypHBIE MOJEIN MPEACTABISAIOT O0OBEKT KaK CUCTEMY CO CBOUM YCT-
POMCTBOM M MEXaHU3MOM (PYHKITMOHUPOBAHMUSI.

— DyHKIMOHAJIBHBIE MOJIENIM HE HCIOJIB3YIOT TaKUX MPEJCTaBICHUN U OTpa-
JKAIOT TOJIHKO BHEIIHE BOCIPHUHUMAaEMoe ToBeAcHNE ((HyHKIIMOHUPOBAHKE) O0BEK-
Ta. B WX mpefenbHOM BBIP@KEHUH OHU HA3bIBAIOTCS TAKXKE MOJIEISIMU «YEPHOTO
AmrKay. Bo3MOKHBI Takke KOMOMHUPOBAHHBIC THUITBI MOJIEIICH, KOTOPhIE WHOTIA
HA3BIBAIOT MOJICTISIMU «CEPOTO STTUKAY.

Cooeporcamenvhbie u hopmanvhvie Mooeau

[IpakTrueckn BcE€ aBTOPHI, OMHUCHIBAIOIINE MPOIECC MATEMATHUYECKOTO MO-
JEUPOBaHUs, YKa3bIBAIOT, UTO CHaydajia CTPOUTCS ocolasi uieaibHasi KOHCTPYK-
1Usl, COJEpKaTeNbHas MOJIEIb. Y CTOSBILEHUCS TEPMUHOJIOTUU 3/I€Ch HET, U JIPyTue
aBTOPbI HA3BIBAIOT ATOT HJACAIBbHBIA OOBEKT KOHIENTyalbHAs MOJENb, YMO3pPH-
TeJIbHAsE MOJIETh WM npeaMoelb. [lpu 3ToM duHaIbHAs MaTeMaTH4YeCKask KOHCT-
PYKIIMs Ha3biBaeTca (HOpPMaNbHOW MOJENBI0O WM MPOCTO MaTEMaTHYECKON Moje-
JIbIO, TIOJTYYE€HHOM B pe3yJibTaTe popManu3ainiy JaHHOU COJEpKaTeIbHON MOJENN
(mpenmojenn).

[TocTpoenue conepkarenbHOM MOAEIU MOYKET MPOU3BOJUTHCS C TTOMOIIBIO
Habopa TOTOBBIX HWACATTU3ANNMI, KaK B MEXaHHKE, T UJeaTbHbIC MPYKUHBI, TBEP-
JIbIC TENa, UICATbHBIC MASTHUKH, YIIPYTHE CPEABI U T. II. JAIOT TOTOBBIE CTPYKTYP-
HBIE€ DJIEMEHTHI ISl COJIep)KaTeIbHOr0 MoAenupoBanusa. OqHako B 00JacTsIX 3Ha-
HUS, TJC HE CYIIECTBYET MOJIHOCTHIO 3aBEPIICHHBIX (OPMATU30BAHHBIX TCOPUIN
(nepenuuit kpat (GuU3MKU, OUOJOTHH, SKOHOMHUKH, COIIMOJIOTHH, TICUXOJIOTUH, U
OOJBIIMHCTBA APYTHX 00JIacTel), CO3/IaHUE COJEPKATEIBLHBIX MOJEIICH PE3KO yC-
JIOKHSETCS.

Cooeporcamenvras knaccughuxayus mooenetl

B pa6orte P. ITaitepica (anrn. R. Peierls) nqana knaccudukamus MmaTemMaTuie-
CKUX MOJEJICH, UCTOIb3yEeMbIX B (pU3MKe M, IHpe, B €CTECTBEHHBIX Haykax. B
kaure A. H.I'opbans u P. I'. Xne6omnpoca sTa kiaccudukanus mpoaHaaIu3upoBaHa
U pacimpena. Jta kinaccuukanus cpoKyCHpOoBaHa, B IEPBYIO OUepe/lb, Ha dTare
MOCTPOEHUSI COJIEpPKATENIbHOM MoJienu. B ocHOBe coaepkarenbHOoil Kiaccuduka-
IIUW — DTAIlbI, IPEANICCTBYIOMNE MaTEMAaTHUESCKOMY aHAIM3Yy W BBIYMCICHUSM.

Bocems tunos moaenei no P. Ilaliepacy cyTh BOCEMb TUTIOB HCCIEA0BATENBCKUX
MO3UIINN TIPH MOJICTTUPOBAHHUH

1. 'nmoTe3a (Takoe MOrjio Obl OBITH)

2. deHOMEHOJIOTHYECKast MOJIEIb (Be/ieM ce0sl Tak, KaK €Ciid Obl. . .)

3. [Ipubamkenue (4T0-TO CYUTAEM OUYEHD OOJIBIIMM MU OYCHDb MAJIbIM)

4. YrporeHue (OMyCTUM s SICHOCTH HEKOTOPBIE JCTAITH)

5. DBpucTHYecKas MOJIeTb (KOJTHMYECTBEHHOTO MOATBEPXKICHUS HET, HO MO-
JIeTb CIIOCOOCTBYET OoJice rTy0OKOMY MPOHUKHOBEHHIO B CYTh JI€JIa)

6. AHasnorust (yuTéM TOJIbKO HEKOTOPhIE 0COOEHHOCTH)

7. MBICTIEHHBIN ASKCHEPUMEHT (TJIABHOE COCTOUT B OMPOBEPKEHUU BO3MOXK-
HOCTH)

8. JleMoHCTpalust BO3MOXKHOCTU (TJIaBHOE — MOKa3aTh BHYTPEHHIOK HeE-
IIPOTHBOPEYMBOCTH BO3ZMOXKHOCTH)
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http://ru.wikipedia.org/w/index.php?title=%D0%9F%D0%B0%D0%B9%D0%B5%D1%80%D0%BB%D1%81&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://en.wikipedia.org/wiki/Rudolf_Peierls
http://en.wikipedia.org/wiki/Rudolf_Peierls
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0

TEMA 2. KTACCU®UKALUSI SKOHOMUKO-MATEMATHYECKHUX
MOJEJIEHN AIIK U OTAIIbI UX IIOCTPOEHUA

1 O6mas kaaccupukanus IKOHOMHUKO-MATEMATHYECKUX Mo/Ielei

Knaccnpuxanus IKOHOMHUKO-MATEMATHYECKHUX MO eJIei

DKOHOMHYECKHE HAyKH JABHO IOJIb3YIOTCS MAaTEMaTHUCCKUMH MOJICIISIMHU.
Moienu, NCIoNIb3yeMbIe ISl HCCIICIOBAHUS YIKOHOMUYCCKUX SBJICHUH, ITOTYYHIIN
Ha3BaHUEC YIKOHOMHKO-MATEeMaTHUYECKUX MOJICIICH.

C MmosIBIIGHHEM 3KOHOMMKO-MAaT€MaTHYECKHUX METOJOB, COUETAIOIINX SKOHO-
MUYECKUE, MAaTEMaTHUECKAE U KHOCPHETHYSCKAE METOBI JIJISI HCCIIETOBAHUS KO-
HOMHYECKUX SIBJICHHH, apCceHa]l 3KOHOMHKO-MATEMAaTHYCCKUX MOJCNICH 3HAYM-
TEJBHO PACIIMPHUIICS 3a CYET KHOSPHETHUYECKOTO M0IX0/1a K MojaeaupoBanuio. Cy-
IICCTBYET OOJIBIIIOE YHCIIO KIACCH(PUKAIMH THIIOB SKOHOMHKO-MAaTEMaTHYSCKHX
MOJIeJICH, OJTHAKO CIMHON KacCU(UKAIUU SKOHOMHUKO-MaTEMaTHYCCKUX MOJCIICH
HE CYIIECTBYET, Jia, MO-BUAUMOMY, U HE OyAET CO3/1aHO B 0003pHUMOM OYAYIIEM.
Jleno B TOM, YTO MPaKTHUYECKH HEPEaIbHO OXBAaTHUTh BCE CYIIECTBYIOIIEE MHOTO-
oOpa3ne COIMabHO-DKOHOMHYECKHX 3a7a4, OOBEKTOB M IIPOIIECCOB, OIHCHIBAC-
MBIX pa3IMYHBIMH MOJICISIMHU, C OAHOW CTOPOHBI, C IPYTOM CTOPOHBI, IIPOLIECC CO3-
JaHUS HOBBIX MOJCJICH HACTOJBKO JHHAMHYHBIN, YTO MOTPEOYyeTCs CHCIHAIbHBIN
MEXaHHM3M UX CBOJKH, Jajiee Jake MOJTYIHB 00BEMHBIM MaTepHrall KiiacCu(UKAIUN
¥ MEXaHU3M €r0 MOCTOSHHOTO IMOMOJIHECHHS, OyJIeM UMETh KiIacCu(pUKaTop, KOTO-

pbIM OyZIeT KpaifHe 3aTpyAHUTENBHO MOJIb30BATHCA.

B Hacrosiiee Bpems moJib3yIoTcsl parMeHTapHbIMU KJIacCU(DUKAUSMU.

Tak, IpUHATO BCE SKOHOMHUKO-MAaTE€MaTUYECKHE MOJEIIN IMOJAPa3JeisATh Ha
JIBE OOJIBIITHE TPYTIIIBI:

— MOJENH, OTPAXKAKIIHNE NMPEUMYIIECTBEHHO NMPOU3BOACTBEHHbBIH ACIHEKT
IKOHOMUKH;

— MOJIENH, OTPAKAIOIINE MPEUMYILECTBEHHO COLMAJTIbHBIC ACHEKThI IKOHO-
MHKH.

BceM sICHO, 4TO Takoe AENEHUE YCIOBHO, IOTOMY YTO MPUXOIUTCS MOJCIIH-
pOBaTh ABJICHUSI U CUCTEMBI, I7I€ COLIMAJIBHBIE U SKOHOMHYECKHUE aCMEKThl MPAKTH-
YEeCKH HEpa3leINMbl, OHM MPOTEKAIOT OJHOBPEMEHHO, B3aMMOOOYCIaBIMBAIOT
JIpYT Apyra, TECHO COYETAOTCH.

K mMozensam nepBoit Tpyniibl BCe )K€ MOXKHO OTHECTH:

— MEXKOTpPAcCJEBbIE MOJEIIH HAPOJHOTO XO351CTBA;

— MOJIENIU AOJATOCPOUYHBIX MPOTHO30B 3KOHOMUYECKOTO PA3BUTHSI;

— OTpacjeBble MOJEIHN ONTUMAJIBHOTO TUIAHUPOBAHHUS;

— MOZENH ONTUMU3ALMHU CTPYKTYPBbI IPOU3BOJICTBA B OTPACIHSX.

N3 Moneneit BTopol rpynmbl Hanbosiee pa3paboTaHbl MOJEIH, CBSI3aHHBIC C
IPOrHO3UPOBAHUEM JJOXOJIOB HACEJIEHUs, IeMOTrpaduIecKiX MPOLECCOB.

JI. W1. JIonaTHUKOB NPUBOJIUT, CIEAYIOMIYIO KIACCH(DHKALIMIO:

1. 1o cioco0y oTpa:keHus AeUCTBUTEIbHOCTH:

AHaiorosas MoJieib

HNkonuueckast Mozielib (TOXKE: OPTPETHASI MOJEIb)

KoHuenryanbHast MoJenb

*
Jlonarnukos JI. M. DxoHOMHUKO-MaTeMaTHueckuil cioBapb. Ci0Bapb COBPEMEHHOH 3koHOMHUueckoit Hayku. W3a. 4-e. - M. : U3x-Bo
«ABF», 1996, ctp. 600



CtpykTypHas MOJENb
NudopmarmonHas Mojeinb
O yHKIIMOHAJIbHASL MO/JIEJIb

2. ITo npegHasHaYeHU IO (eI CO3AAHUSA U IPUMEHEHUS) MOIeJIN:

banancoBas mojienb
JleckpunTUBHASI MOJIEIIb (TOXKE: ONUcCaTeNIbHA)
MmuranmmonHass MoJI€Ib
Monaenu paBHOBECUS
HopmartnBHas Moaenn

OnTumanbHasi MOJENb (TOXKE: ONTUMHU3AIIMOHHAS )
3. 1o cnoco0y J0rHKO-MAaTEeMATHYECKOT0 ONMUCAHUS MOJEJINPYeMbIX IKOHO-
MHYECKUX CUCTEM:

AHaJIUTHYECKAs] MOJICIIb
BepostHocTHas Mojielb (TOXE: CTOXaCTUYECKas)
JlerepMuHMpOBaHHAS MOJEb
JluckpeTHas Moaenb
JluneniHas Moaenb
MaremaTHKO-CTaTUCTUYECKAs MOJICTb
MarpuuHnas Moienb
Henuneiinasg Moenb
HenpeppiBHast Mozieib
Perpeccuonnast mozenb
CereBas MOJIEb
YHucnosas MOJIEIb
DKOHOMETPUYECKAs MOJIEIIb
4. Ilo BpeMeHHOMY U IPOCTPAHCTBEHHOMY NIPU3HAKY:
['paBUTanIOHHAs MOJIEITH
JlnHamMuyeckas MOJIeNb
Mopnensb ¢ “OecKOHEeYHBIM BpeMeHeM™
Craructuyeckast MOJIEIb
Toueunas moaenb
TpenagoBas MoJI€Nb
5. Ilo BHYyTpeHHeH CTPYKTYpe MO/1eJIbHOI0 ONUCAHUS CUCTEMbI:
ABTOHOMHAs1 MOJIEJTb
['moGanpHas MoaEnb
3aKkpbITasi MOJEIb
Komrmuiexkc monenen
MakposkoHOMHUYECKast MOJICIb (TOXE: arperaTHas)
MUKpO3KOHOMUYECKAS] MOJIEIb
MHorocekTopHas MOJEIb (MHOTOOTpaciaeBas, MHOTOITPOAYKTOBAs )
OpnHONpOIyKTOBAs MOJEb
OTKpBITast MOJIEIIb
Cucrema Mmozenei (B TOM 4KClie MHOTOYPOBHEBAs! WIIM MHOTOCTyIIEHYATas ).
6. ITo o0s1acTH IPUMEHEHUS:
a) C TOYKH 3pEHUS TUIIOB PEIIAEMbIX SJKOHOMHUYECKHUX 3a/1a4;
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0) C TOYKM 3pEHHs MATEMATUYECKOTO aIIapara, IPUMEHIEMbIX SJKOHOMUKO-
MaTEMaTUYECKUX METOOB.

OO0nacT NPUMEHEHUS SKOHOMHKO-MATEMAaTUYECKUX MOJENIEH MPaKTUYECKH
TPYAHO 0003pUMBIE U 3[1€Ch HE MIPUBOJUTCS UX Nepeuucienue. Peus uaer, Hampu-
MEp O MPOTHO3HBIX, OTPACIEBBIX, JIMHEHHO — IPOTPAMMHBIX MOJEISX U T. II.

XKenaromum Oosee eTanbHO O3HAKOMHUTBCS C THUIOJOTHMEH COLUAIbHO-
SKOHOMHYECKHX 3a7ad M MOJeNeil MOXKHO peKOMeHIoBaTh pabory Bumika 9. .,
Maitmunac E. 3. Pemenus: Teopus, unpopmarusi, moaenupoanue. — M. :Paano u
CBs13b, 1981.

2 DTanbl MOIEJTUPOBAHUS

[Ipomecc pa3pabOTKM UM UCMOJB30BAHUSI MOJEIM C METOJUYECKUX
COOOpakeHUM YJOOHO TMPEJCTaBUTh B BHJIC OIPEACIICHHBIX JTAroB. OTaIlbl
MOJICIUPOBAHSI — 3TO BHUIBI paboT. MoJenupoBaHUE MOKHO MPEACTaBUTh Kak
HA0Op OTHEIBHBIX PAOOT WM UX COBOKyMHOCTEeH. CTeneHb AeTalu3aiii 3TUX
pabot, caM HaOOp UX BUJIOB 3aBUCAT OT MPECICAYEMbIX IIEeJICH.

3/1ech BBIJICTICHBI 3TAIlbl MOJICTUPOBAHUS HEOOXOAUMBbIE ISl MPAKTHYECKOTO
MCIIOJIb30BaHUs MPY PEUICHUN KOHKPETHON TPOU3BOICTBEHHOM 33/1aUH.

B xaxmont oOnacTh 3HAHMM MOJEIMPOBAHHUE HMMEET CBOM OCOOCHHOCTH.
PaccmoTpum  MoOjenupoBaHHME  MPOU3BOJACTBEHHBIX CHUCTEM Ha  MpPUMEpE
UCIIOJIb30BaHUs ONTUMU3AIMOHHBIX MoOJenei. [Tepeuncaum ATarlbl
MOJICTUPOBAHUS U O3HAKOMUMCS C COJIEp>KaHUEeM pabOThl HA KAXKJIOM U3 HUX.

1. WUccnenoBaHue MOJIETUPYEMOI CUCTEMBI U TTIOCTAaHOBKA 3aJ1auHU.

2. ®opManuzanms 3a1a9m.

3. Pa3zpaboTka MareMaTH4ecKoil MOJIENH 3aJ]a4i U €€ 3alHiCh B CTPYKTYPHOH
dbopme.

AHaJIN3 KOJIMYECTBEHHBIX 3aBUCUMOCTEN TapaMeTpOB 3a1a4H.
COop ucxoanoi nHpopmaruu u ee 06padoTKa.

[TocTpoeHue YnuciIoBOr MOJIEIH.

Br160op MaTeMaTH4ecKoro MeTo/1a perieHus 3aaqm.

Pemenne 3amaun Ha OBM.

AHaJIN3 pe3yabTaTOB PEUICHUS U KOPPEKTUPOBKA MOJIEIIH.

10. Pemenune 3amaun Ha 9BM no CKOppEKTUPOBAHHON MOJENH.

11.OxoHOMUYECKUH aHallU3 BapUAHTOB pEIICHUS M pa3paboTka IL1aHa

MPAKTUYECKOI0 UCTIOIB30BAaHUS ONITUMAIBHOTO PEIICHUS.

12. ABTOpCKUI HAA30p 32 XOAOM BHEIPEHUs pa3pabOoTKH.

OroBopuMmcs cpa3y: 3TO MEPEUCHb ITANOB PaOOTHI, MOCIEIOBATEIBHOCTD KE
€¢ BBIMIOJHEHUS HMMEET YEITHOYHBIA XapakTep — HEpPeIKo OT OJHOTO JTama
NPUXOJNUTCS BO3BpallaThCAd K yXKE€ MPOUJEHHOMY, VYTOUYHSTh, W3MEHSATH,
MPOJI0JDKATh pabOTy MO3TAMHO M BO3BPAIIATHCS CHOBA K TOMY K€ WJIH JAPYrOMY
JTaly.

©oo~NO A
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TEMA 3. MOAEJIN MEXKXOTPACJIEBOI'O BAJIAHCA B
ITPOI'HO3UPOBAHUU PAZBUTUA DSIKOHOMUKU

1 Me:xoTpaciaeBoii 0ajJlaHC B NPOTHO3MPOBAHMU PA3BUTHH JIKOHOMHUKH.
Me:xoTpacieBble MOTOKM. MaTpuua Mme:xxorpacieBbix cBsa3eil B.JleonTtbeBa
1 OCHOBHBbIEC JKOHOMHYECKHE NMMOKA3aTeJIM, PACCYMTHIBaeMble HA ee OCHOBE
MexoTpacieBblie CBS3H Ha YPOBHE HAPOHOTO XO35UCTBA OOBIYHO UCCIEAYIOT
OaJlaHCOBBIM MeToOM. MexoTpacieBoil OamaHC — 3TO KapKacHas MOJEIb
DKOHOMHKH B KOTOPOW OTPa)XarOTCS MEKOTPACIEBbIE CBSI3H. MeKoTpacieBble
OastaHChl OBIBAIOT CTOMMOCTHBIC M HATYypaJIbHBIE, CTATHYECKHUE W THHAMUYECKHE.
PaccMoTpuM  MexoTpaciieBol OallaHC TPOU3BOJACTBA W PACHPEECICHUS
npoayKiuu. MIMeHHO B 3TOM OajlaHCe YeTKO MPOCICKHBAIOTCS YKOHOMHYECKHUE
CBSI3H, a €ro pa3paboTKa AaeT 00OraTblii MaTepHall JJIsl SKOHOMUYECKHX PACUETOB.
Tabnuna 1 - Marematuueckasi MOJIEIb MEXOTpacIeBoro OanaHca

[Tpouspoms | [lorpebnsromniue Koneunas | Banosas
He OTpaciu OTpaCIIH IPOAYKITUS | TIPOYKITUS
1 2 3 s n
1 X11 X12 X13 fee X1n Y1 Xy
2 X1 | X2 | Xg3 .. Xon | Y2 X3
3 X31 X32 X33 .ee X.3n Y3 X3
- - - 1 - - I -
n X1n X2n X.3n ‘.- Xnn Yn Xn
Omnnara Vi V5 V3 ... V, Vion -
Tpyna 1]
v
Yucteii m; m; ms ... my Mo -
JIOXO/T
Banosas X1 X2 X3 cee Xn - X
TIPOTYKITUS

Takum o00pazomM, B MOAENM IO CTPOKaM II0Ka3aHO paclpeiesieHue WiH
UCIIOJIb30BaHUE MIPOAYKIMU OTPACIIEN MAaTEPUATIBHOIO IIPOU3BOICTBA.

B umenom wMmomens MexorpaciieBoro OajaHca OTpa)XaeT CTOMMOCTHYIO
CTPYKTYpY TOJIOBOW MPOAYKUMHA W PACIpPENETIEHUE OSTOH NPOAYKIUU IIO
HAIIPaBJICHUSM HCIIOJIb30BaHUA.

2 XapaKTepuCcTHKA KBAJPAHTOB MeKOTPACJI€eBOro dajanca

PaccMmoTpum Tenepb mojienbs OanaHca B pa3pe3e €ro KPYHMHBIX COCTABHBIX
yacteil. [lo 3KOHOMHUYECKOMY COJEP)KaHMIO BBIJIETSIOT YEThIpE 4YacTu OallaHca.
Onu Ha3bIBAIOTCS KBaJpaHTaMu OanaHca. Ha cxeme OanlaHca KaKIblil KBaJIpaHT
o6o3naueH pumckoit mudpoii (1, 1, 11, 1V).

B 1 kBagpaHTe O0TOOpaXarOTCsl TPOU3BOJICTBEHHBIE CBSI3U  MEXKIY
orpacisamu. [lo gopme OH mpeacTaBisieT KBaJpaTHYIO MaTpHIly, CyMMa BCEX
3JIEMEHTOB KOTOPOM M MO CTPOKaM M MO CTOJOLAaM paBHSETCS TOAO0BOMY (DOHIY
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BO3MEIICHHSI 3aTpaT CPEICTB MPOU3BOJICTBA B MaTepHuanbHOil cdepe. [lo manHBIM
3TOr0 KBaJpaHTa MCYHUCIAIOT KO3(PPHUIMEHTHl NPSAMBIX W TOJHBIX 3aTrpar Ha
IPOM3BOJICTBO TMPOJYKIHHU, TaK KaK 3/1€Ch COJEPKATCS MEKOTPACIEBBIC MOTOKU
CpPEeACTB MPOU3BOJICTBA.

Bo BTOpOM KBaJpaHTe IMPEICTaBlIcHa KOHEYHAs! MPOIYKIIHS BCEX OTpacien
MaTepHalbHOTO Mpou3BoAcTBA. Ilog KOHEYHOW MOHMMAETCsl  MPOJYKIIHS,
BBIXOJIAIIAsA U3 Cephbl MPOU3BOJACTBA B 00JACTh KOHEUHOT'O HCIIOJIB30BAaHHS Ha
NOTpeOIEHNE U HAKOIJICHHUE.

Yy=> 4+, 3)
i=1 i=1

rae  y - notpedieHue,
"

y, - HaKOIJICHHE.

[loTpebiienne pAenuTcs HAa JIMYHOE W OOMIECTBEHHOE (B I KHWJIMIIHO-
KOMMYHaJIbHOM XO035IUCTBE, oprasax yIpaBIICHHUS, MIPOCBEIICHHUS,
3[paBOOXpPAHEHUsI,  HAayKH, TpaHCIOpPTa W  CBS3H,  OOCIYXMBAIOIIMX
HEMPOU3BOJICTBEHHYIO chepy U T.1.).

[Ipy oTpaxkeHHMH B TI€pBOM KBaJpaHTE CTOMMOCTM M3HOCA CPEICTB
IPOU3BOJACTBA KOHEYHAs MpoAyKuus (2 KBaapaHT) HE OTJIMYaeTcs OT
HAllMOHAJIBHOTO J10X0Jda. BTOpoil KBaIpaHT XapaKTEpHU3yeT BELICCTBEHHYIO
CTPYKTYpy (COCTaB) BHOBb CO3JaHHOIO YHCTOIO MPOAYKTa WJIM HAalMOHAJIBHOTO
noxozaa. Bmecre ¢ TeM BO BTOpOM KBAJpPaHTE OTPAKAETCS LIEJIEBOE HA3HAYCHHE
WUJIM MCTIOJIb30BAHNE HALIMOHAIBHOTO JOX0/A.

B 1nenoM [pmaHHBIE BTOpPOrO KBAJpPaHTAa XapaKTEPU3YIOT OTPACIIEBYIO
MaTE€pUAIBHYI0 CTPYKTYPY HAIIMOHAJIBHOIO J0XOJa, €ro COCTaB, IOKa3bIBAIOT
pacnpenefieHue HalMOHAIBHOTO J0X0Ja Ha (OHJ HakKomieHus H (QOHJI
NOTpeONeHNs, a TakKe CTPYKTypy MOTPEOJICHHs] W HAKOIUIEHUS MO OTPacisiM
MPOU3BOJICTBA U MOTPEOUTEIISAM.

Tpernit KBagpaHT TakKe XapaKTepU3yeT HALUHUOHAIBHBIA TOXOH, HO CO
CTOPOHBI CTOMMOCTHOT'O COCTaBa, KaK CyMMY OIUIaThl TPyJAa M YHCTOrO JI0XOAa
BCEX OTpaciieil. DTOT KBaAPAHT COACPKUT Pa3IMUHbIC BUJIbI I0X0JI0B PAOOTHUKOB
MaTepUalbHOIO MPOM3BOJCTBA M PA3JIMYHBIE BUABI YUCTOrO A0X0ja (IMPUOBLIL
rOCy/apCTBEHHBIX MPEANpPUATUN, KOJXO030B, Hajor ¢ o000poTa, HaJOr Ha
J00aBJIECHHYIO CTOUMOCTD H T. II.).

B teopernueckom 1uiaHe 37€ch MOKa3aHbl COCTABHBIE YacTH (HOPMHUPOBAHMS
YUCTOTO MPOAYKTa (TIPOIYKT HA ce0sl ¥ MPOAYKT Ha OOIIECTBO) M €r0 OTPACIICBON
cocraB. Eciy Mbl CpaBHMM IO OTIEIBHOM OTpPAacid YUCTYO U KOHEYHYIO
IPOAYKIIMIO, TO OHU OYAYT HE paBHBI, TO €CTh:

"

ity FV,+m; (4)

noTpebaeHue HAaKOTLJICHHE

Ho B nenom 1o Bcem oTpaciisim

n

Z[yl.'eri'j:Z}::!errmj: (5)

i=1
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YeTBepThlii KBAJAPAHT HAXOIUTCS HA IEPECEUYECHUU CTOJIOIOB KOHEUYHOMN
NPOAYKIMA U CTPOK JOXOAOB, OH OTPa)kaeT KOHEYHOE paclpelereHue Hu
UCIIOJIb30BAaHUE HAIMOHAIBHOTO JI0XO0/a. 3/IeCh OTpakaeTcs mepepacrpeiesieHre
YUCTOrO  JOXOJa B TOJIb3y  HEMPOM3BOACTBEHHOM cdepbl, a  Takxke
nepepacnpesieieHie 4UCTOro MPOJIyKTa M XapakTep MOTpeOJIeHUs 3TOH YacTu
NpoayKTa (JIMYHOE U OOIIECTBEHHOE HEMPOU3BOJICTBEHHOE MOTPEOICHUE, JTUUHOE
1 OOIIECTBEHHOE HEMPOU3BOICTBEHHOE HAKOILJICHHUE).

3 OcHOBHOE MaTeMaTH4YeCKOe COOTHOLLIEHHE MeKOTPACJIeBOro fajiaHca u ero
HCIO0JIb30BaHME B IVIAHOBBIX pacyerax
MpsI1 y)xe oTMedanu, 4To AJs 00 mapbl oTpacield Kodh(UIUEHT TpsMbIX
3aTpaT COCTABIIACT:

a. =L (7)

OTCIOJIa CIIENTYET, UTO Xjj = &;jX;

n
Ecnu 570 3HaueHME NOACTABUTE B popMyay (2) X; =D x;+y;, TO HOTy4HM
j=1
Xi (8)
:Z%X TV

®opMmyina (8) ABISIETCSI OCHOBHBIM MAaTEMaTUYECKHM COOTHOLIEHUEM Kak
CTOMMOCTHBIX TaK M HaTypaJIbHbIX 0ajJaHCOB. DTO MaTeMAaTUYECKOE COOTHOILIECHHUE
CIIy’)KUT UCXOJHBIM IYHKTOM pacyeToB IpU pa3pabOTKe OanaHCOB HA IJIAHOBBIM
NIEPHUOI.

[Ipeanonoxum, 4TO Ha TUIAHOBBIN MEPUOJ TEXHOJOTHYECKHE KOIP(DULIUEHTHI
djj — U3BCCTHBI.

Hcxond M3 3KOHOMUYECKOTO CMbICIA COOTHOIIECHHUS (4) MOXHO TOBOPHUTH O
TpEeX BapUaHTax pacyera:

1.B Mopgenu 3ajaHbl BajOBblE YPOBHU NIPOM3BOJACTBA BCEX OTpacien
(BennuuHBI X; OHM ke Xj), KOHEUHAas NPOMYKIHs (BEIHYHMHBI Yij) ONPEACISAIOTCS B
pe3ynbTare pacyera.

2.3a1aHbl [JJAHOBBIE YPOBHM KOHEYHOW NPOAYKIIMM BCEX OTpaciel, a
pelleHne CUCTEMbI YpaBHEHHM JacT 00bEeMbI BAJIOBOM MPOTyKLUH.

3. Ilo oTmenpHBIM OTpacisIM B MOJEIH 3aJaroTcs (IJIAHUPYIOTCS) YPOBHHU
BaJIOBOM MPOAYKIMHU, O JPYTUM OTPACISAM IUIAHUPYIOTCS YPOBHH KOHEYHOM
NPOAYKUMHU. Permenne cucTeMpl 1acT 3HAYEHUSI OCTAJIBHBIX [apaMETPOB.

BaJioBoii BBINYCK 1eJec000pa3HO 321aBaTh IO OTPACJISIM, COCTABJIAIO-
UM (pyHAaMEHT NPOU3BOACTBA — JHEPreTHYECKOM, TOIUIMBHOM, METAJIYp-
ruveckoid u T.1. [lo oTrpacasiM, y10B/IeTBOPSIOIINM HENOCpPeICTBEHHbIE TO0-
TPeOHOCTH HaceJleHHsl, — HaMe4YaeTcsl ypPOBeHb KOHeYHOH npoaykuuu. Peme-
HHME CHCTeMbl YPABHEHUI MEKOTPACJAEBOro 0ajaHca 1acT c0aIaHCHPOBAHHBII
IJIaH MPOU3BOICTBA BAJIOBOH NMPOAYKIMHU U HAIIMOHAJIBHOIO 10X0/Aa.
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TEMA 4. CHACTEMA YKOHOMUKO-MATEMATHYECKHWX MOJIEJIEN
OIITUMAJIBHOI'O INTAHUPOBAHMUS B AIIK

1 UcTopus pa3padboTku

Cenbckoe X034UCTBO - OyarojiatHas oTpacib Uil 3PGEKTUBHOTO TPUMEHe-
HUS TPUHIMINA ONTUMAJIBLHOCTH, TaK KaK XapaKTepusyercs CBOOOJ0i B BBIOOpE
SKOHOMHYECKHUX PEIICHHI, OTPAHUYEHHOCTBHIO PECYPCOB BO BPEMEHU M MPOCTPAH-
CTBE, HAJIMYHUEM IIEJIEBBIX YCTAHOBOK M TOKa3aTesnel 3PPEeKTUBHOCTH CEIbCKOXO-
3CTBEHHOTO Mpon3BoacTBa. CBOOOa BHIOOpA PEIICHU BBITEKAECT U3 PA3IUYHO-
ro ypoBHsSl NOTpeOHOCTEN U pecypcoB. OIHU U T€ K€ MPOIYKTHI MOTYT IPOU3BO-
JIUTHCS IIPU UCIOJIB30BAHUM PA3JIMYHBIX PECYPCOB MJIM PAa3HOM HUX COYETAHHWH, OM-
HU U T€ K€ PECYpChl MOTYT MPHUMEHATHCS I MPOU3BOACTBA PA3HOPOJHOU IPO-
ayKuud. [[prHIMIBI ONTUMAIBHOCTH PEANM3YIOTCS NPU NMOCTPOEHUU M PELICHHUH
pa3zHOOOpa3HBIX YKOHOMHKO-MaTEMATUYECKUX MoJenen ONTUMU3a-
IIUU arpoIPOMBIIIJIEHHOTO KoMIUIekca. OCHOBHBIE pe3ysbTaThl B pa3pabOTKE 3TO-
ro Hay4yHoro HampasieHusi npuHagiexar P. I'. KpaBuenko, M. E. Bpacnasuy, U.
I'. ITonoBy, B. A. Kapaamy, 3. H. Kpbeinateix, A. M. I'ataynuny, B. B. Munocep-
JIOBY U IPYTUM.

K HacTosiieMy BpeMEHM HakKOIIEH OOJIbLIONW OIBIT BHEJAPEHHUS ONTUMHU3A-
LIMOHHBIX 337a4 B MPAKTUKY YIPABICHUs CEJIIbCKOXO3UCTBEHHBIM IIPOU3BOJCT-
BOM. B ocHoBHOM 310 Momenu AIIK cTtpaHbl, perMOHOB, IPOAYKTOBBIX ITOJKOM-
IJIEKCOB CTPaHbl U PETMOHOB, aAMUHUCTPATUBHBIX PalOHOB. MoJenu ontumusa-
LN ITPOU3BOJICTBA IS CEIBbCKOXO35IMCTBEHHOTO NPEANPHUITUS B YCIOBUAX, KOTIA
IIOYTH BCE MAPAMETPHI PA3BUTHS U CTPYKTYPHI 3aJaBAIKCH ''CBEPXY', HOCUIIM YHC-
TO WJUTIOCTPATUBHBIN XapaKTep, U3y4aJuch B BY30BCKUX Kypcax U HE UMEJH ITpaK-
TAYECKOTO 3HaYeHUs. ONbIT MOKa3aJl, 4YTO HECMOTPS HAa NPU3HAHUE IOJOKUTEINb-
HOro 3¢ (deKTa ONTUMHU3ALUOHHBIX PACU€TOB, MAaCCOBOTO BHEJPEHHUS UX B MPAKTH-
Ky YIpaBJE€HUS HE IMPOUCXOAUT, U K cepeauHe 80-X TroJOB yYEHbIE OTMEda-
I0T CllaJ] MHTEPECa K PELISHUIO 3TUX 3aa4.

Cy1ecTByeT LeNbli psa IPUYUH KaK OOIIMX JJI1 BCETO HAPOJIHOTO XO3NUCT-
Ba, TaK M CIEUU(PUUHBIX, XapaKTEPHBIX TOJBKO AJISI CEIbCKOro xo3sicTBa. Cpenu
HUX -T€XHUYECKOE U MporpaMMmHoe obecrnieueHne IBM, clI0KHOCTh MOATOTOBKU
uH(pOpMaIK, BHICOKHE TPEOOBaHUS K KaJpaM, HECOBEPIIEHCTBO CAMHUX MOJIEJIEH.
['maBHasg ke  mOpuuMHA -  YYXKEPOAHOCTH  METOJOB  ONTHMAJIBHO-
r'0 IUIAHUPOBAHUS IUIAHOBOM COLIMATTUCTUYECKOU YKOHOMHUKE.

He pa3zoOpaBuiuch B OOBEKTHMBHBIX NPUYMHAX 3TUX MpPoOJIeM, HEKOTO-
pbIE DKOHOMHUCTHI CTaJlM KPUTHUKOBATH 3a/ladyd ONTUMaIbHOro ynpasieHus AIIK
Kak ycrapesmune. OJHaKo CIeqyeT OTMETUTh, YTO B3aMEH MATEMAaTUYECKUX METO-
JIOB HUKEM HE BBIIBUHYTO HE TOJBKO Oosiee 3(h(PEKTUBHBIX, HO U PABHOLEHHBIX
IIOAXO/JI0B B PELICHNUH YIIPABJICHUYECKUX 3a/1a4.

B Hacrosiiiee Bpemst 1mosioxkeHre KOpeHHbIM o0pa3oM Mensiercs. C mepexo-
JIOM K PBIHOYHBIM OTHOILIECHHSIM HU3MEHWINCH IPUOPUTETHI B IPUMEHEHUH 3KOHO-
MHKO-MaTEMAaTHYECKUX METOJAOB U MOJEJIEH B YIIPABICHUM CEIbCKOXO3SIMCTBEH-
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HBIM IIPOU3BOJICTBOM. DTU U3MEHEHUS CIIEJIYyET pacCMaTpUBaTh B CIECAYIOIIUX aC-
MEKTax:

- BO3PACTaHUE POJIM METOJOB ONTHUMAJIbHOTO YIPABICHUS B YCIOBUAX PbI-
HOYHOU 3KOHOMUKH;

- IEPEMENIECHUE AKIIEHTOB B INIAHUPOBAHUU CEJIBbCKOXO3SIICTBEHHOTO TIPOM3-
BOJICTBA Ha HU3ILIEE 3BEHO - CEIBCKOXO3SIMICTBEHHOE MPEINPUATHE;

- BO3pPACTaHUE POJIM TEKYIIETO U ONEPATUBHOTO IUIAHUPOBAHUS B YCJIOBU-
X OBICTPOMEHSIOIIEHCS BHEIIIHEH CPeibl;

- HOBBIE BO3MOXHOCTH, CBSI3aHHbBIE C peanu3ainuen Mojeneit Ha OBM.

Ceituac Haunbonee OTBETCTBEHHBIM 3BEHOM XO3SIMCTBEHHOTO MEXaHHU3Ma
CTAHOBUTCS CEIbCKUI TOBApPOIPOU3BOIUTEIIb. He oopmiieH-
HBII OpraHU3allMOHHO, CTUXUWHO MOSBUJICS U CTAHOBUTCS YCTOMYMBBIM COLMAIb-
HBIN 3aKa3 pyKOBOJUTENIEH CEJIbCKOXO3AMCTBEHHBIX NPEANPUITHN  Pa3IUYHBIX
¢dbopM COOCTBEHHOCTH Ha TPOBEJIEHWE ONTHUMU3AIMOHHBIX pacdyeToB. HeoOxomau-
MOCTh TPUCIIOCOOUTHCS K OBICTPO MEHSIONIEHCS SKOHOMUYECKON CUTyalluu, 3a-
HATH BBITOJJHOE MECTO Ha PHIHKE TOBAPOIPOU3BOJUTEINEH, TPOCTO BBIKUTH U CO-
XPaHUTh PECYPCHBIN MOTEHIHAI, TPEOYET 0COOBIX MOJIX0/I0B K MTPOBEICHUIO TAKUX
MJIAHOBO-PKOHOMHUYECKUX PACUETOB.

HeBocTpeboBaHHbIE SKOHOMUKO-MAaTEMATUYECKUE MOJIETN  ONTUMU3AINH
CEIIBCKOXO3SIMICTBEHHOTO MPOU3BOACTBA, HE MMESI CTUMYJIOB Pa3BUTHUS, YCTAPEIIH.
Tpebyercs Oonbiias pabota Mo pa3pabOTKE HOBBIX 3KOHOMHUKO-MATEMaTUYECKUX
MoOJiesIeH, afanTUPOBAHHBIX K YCIOBHUSM PHIHOYHBIX OTHOIICHUN W UMEIOLIUX 0O-
Jiee COBEpPIICHHBINM MaTeMaTUuecKui ammapar. Mojenu, ajeKBaTHbIE pealbHbIM
YCJIOBUSIM MIPOU3BOJICTBA JTOJKHBI YUYUTHIBATH 0COOEHHO-
CTH BOCIIPOM3BOJICTBEHHOI'O MPOIIECCa B CEIBCKOM XO3SMCTBE: €ro CTOoXacThue-
CKYIO0 MPHUPOAY, B3AaMMOCBSI3aHHOCTh M B3aUMO3aBUCHUMOCTh OTpPACJICH, 3JI€MEHTHI
HEJIMHEUHOCTH, TUHAMUKH, LIEJIOYUCICHHOCTH.

2 Conepikanue cucTeMbl IKOHOMHUKO-MaTeMATHYECKUX MO/IesIeil
ONTUMAJIBLHOIO I1aHupoBanus B AIIK

MopenupoBanue 1 ONTUMHU3ALNS CTPYKTYPBI IOCEBHBIX TUIOIIAAEH
MopenupoBanue 1 ONTUMHU3ALMA PALHOHOB KOPMIICHHS ’KUBOTHBIX
MonenupoBaHue U ONTUMHU3AIMS KOPMOBBIX CMECEN 1 KOMOMKOPMOB

— MogxenupoBaHue U ONITUMHU3ALMSA UCIIOIb30BaHUS 3aTOTOBIEHHBIX KOPMOB

— MogenupoBaHnue U ONITUMU3ALUA CTPYKTYPBI CTa1a

— MopenupoBaHue U ONITUMU3ALINS TPOU3BOACTBEHHON OTPACIIEBON CTPYKTYPhI
arpapHoOro NpeanpuaThs

— MogaenupoBaHue U ONITUMH3AIMS TTAPaMETPOB PEPMEPCKUX XO3SHCTB
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TEMA 5. 9 KOHOMHUKO-MATEMATHYECKHUE MOJIEJIN UIA
PACYETA OIITHMAJIBHOT'O II'TAHA PASMEIIEHHA
HPEAIIPUATHUUA AIIK

1 JKkoHOMHMKO-MaTeMaTH4YeCKHe MO/IeJHU JJIsl pacuyeTa ONTHMAJIBHOIO IJIAHA
pasmemenus npeanpusatuid AIIK

C yBelnMYEeHHEM pa3MEpPOB MPOU3BOACTBA M MOBBIIEHUEM NPOTYKTUBHOCTHU
KOpOB 3((HEeKTUBHOCTh UCTIOIB30BAHUS 3€MJIH, TPY/a, CPEACTB MPOU3BOICTBA He-
YKJIOHHO BO3PACTAIOT. YBEIMYMBACTCS U JOXOAHOCTh XO3SIIICTBA, PaCTET OKYyIae-
MOCTb 3aTpaT, ypOBEHb PEHTA0CIbHOCTH MTPOU3BO/ICTBA.

Bce 3TO B COBOKYITHOCTH IMO3BOJISIET CAENATh BBIBOJ, YTO ONTHUMHU3AIMS Ia-
paMeTpoOB CHEUHUATM3UPOBAHHBIX MOJIOYHBIX (EPMEPCKUX XO3AUCTB IO3BOJISET
HAlTH J1OCTaTOYHOE Pa3HOOOpa3ue BapUAHTOB, 0OECIIEUMBAIOLIUX PEHTAOEIbHOE
IIPOU3BOJCTBO.

B ka)X10M KOHKpPETHOM cllyyae Majible CHEeIMaTIN3UpOBaHHbIE MOJIOYHBIE XO-
35ICTBA OPraHU3YIOTCSI C Y4€TOM MECTHBIX YCIOBUM, €CTECTBEHHO B CTPAaTETUU
BEJICHUS XO34HCTBAa HAXOAAT OTpa)KEHUE JIMYHbIE KadecTBa IJIaBbl (PEPMEPCKOIO
XO03sICTBa, €ro 3HaHUS, OMbIT, €r0 JIMYHBIEC MIPEICTABICHHUS O PALIMOHAIBHOM MO-
JIOYHOM XO3SICTBE.

Ecnu Bce 3T0 0Tpa3uTh B 3KOHOMHKO-MAaTEMaTHUYECKON MOJIENU U PEUIUTh 3a-
nady Ha OBM, To 3aBeOMO MOXHO CKa3aTh, YTO PEIICHUE B ONTUMAJIbHOM BapH-
ante Oynet ApyruM. OHO MOXKET OBITh JYUIINM WIH YyTh XYJIIIUM C TOUYKH 3PEHUS
CPEIHECTaTUCTUYECKOTO PEUIEHUS, HO OHO OYJET JIyUIIMM C TOYKH 3peHus hepme-
pa.

AHanu3 pe3yJbTaTOB PEIICHHS] pacCMAaTPUBAEMBIX 3aJlay MO3BOJISIET CAENATh
OJTHO3HAUHBIM BBIBOA O TOM, YTO BO BCEX PACCMOTPEHHBIX BapuaHTaxX Mpenen
BO3MOYKHOM KOHUEHTpAalMM NPOU3BOJCTBA, IPENEN] YBEIWYEHUS pPa3MepoB
OPEeINpUITUIA HE JOCTUTaeTCs — BO BCEX CIydasix pEeHTa0EIbHOCTH MPOJOJIKAET
pacTu.

[ToHSITHO, YTO C YBENTMYEHHEM Pa3MEpPOB MPEANPHUATHI JAOIKHBI COBEpPIICH-
CTBOBAThbCsSl W OpraHu3alvoHHble (opMbl. llpennoxeHHas cTpyKTypHas MOJEb
MO3BOJIAET BBOJAUTH B 3aJjauy BCE 3TH MU3MEHEHMs NpHU pa3pabOTKe YUCIOBON MO-
JeIH.

M3BecTHO, YTO KalUTaJbHbIE BJIOKEHUS HAa CTPOUTEIHLCTBO MPOU3BOJICTBEH-
HBIX U JKUJIBIX TIOMEILEHUI, METHOPaIUIo, COJIepKaHUe TOPOKHOM CETH OKa3bIBa-
10Tcs 6osee 3¢ (PeKTUBHBIMU MpU OoJiee KPYIHBIX pa3mepax npeanpustuii. Ho ox-
HOBPEMEHHO C YBEIMYEHUEM Pa3MEpPOB MPEINPUATUN YBEIMUUBAIOTCS BHYTPUXO-
3SIICTBEHHBIE PACcXO0/bl Ha MEPEBO3KY KOPMOB, HAaBO3a, CTPOMUTENbHBIX MaTepua-
J0B, ceMsiH. PacTyT pacxonpl U Ha CKJIaJWPOBAHUE MPOIYKIUHU U CHIPbS, OXpaHy
X0351CTBA, SKOJIOTUYECKYIO 3AILUTY.

Ectb pacxonpl, BeTMUMHA KOTOPBIX HE 3aBUCUT OT Pa3MEpOB NPEIIPUSTHUSA:
CTOMMOCTb CEMSIH U YJOOpPEHHI Ha reKTap MpH MOKYIKe, CTOUMOCTb BBITIOTHEHHUS
OTJICJIbHBIX PAOOT.
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Mopnenb mo3BOJSET YUYUTHIBATH BCE 3TH OCOOECHHOCTH MPU ONTHUMUBAIMH T1a-
paMeTpoB MPEANPUATHS, & KPUTEPUN ONTUMU3ALMKU YUCICHHO ONpEeNseTcs Kak
CpEllHSAsI OT pPaBHOHAINPABIEHHBIX BEKTOPOB MNpH cliokeHuu. [[is ydyera TpaHc-
MOPTHBIX HU3JIEPKEK HEOOXOJIMMO HCUUCIUTH CPEIHUE PACCTOSHUSA TEPEBO3OK.
BHyTpuX03siicCTBEHHBIE TEPEBO3KH 3aBUCAT OT KOHPUTYpAIIMU 36MEIBHOIO y4acT-
Ka (Tabmnuna ).

B o0mieM Buie BeIMUMHA CPETHETO PACCTOSHUA JIsL OJJHOM M TOM ke KOoH(DU-
rypaiiyd 3eMeIbHOTO0 ydacTKa TPH OJWHAKOBOM Pa3MEIICHHH XO3SHCTBEHHOTO
IIEHTpa MPSIMO TPOIMOPIHOHATFHA KBAIPATHOMY KOPHIO M3 IUIOIIANA 3€MJIETIONb-
3oBanHus (P).

PeanpHO ke cpemHue pacCTOSHHS 3aBUCIT HE TOJIBKO OT KOH(UTYpaluud U
IUTONIA/IA 3€MEJIbHOTO y4acTKa, HO U OT pa3MeUIeHHs JOPOXKHOW CEeTH, Pacrloio-
JKEHUS XO35IMCTBEHHOTI' O LIEHTpA.

Bo Bcex cnmyuasx, yeM OoJblle 3eMeNbHas IUIONIAb X035CTBA, TeM OOJIbIIIe
CTOMMOCTb BHYTPHUXO3SIICTBEHHBIX MEPEBO30K KaK B pacueTe Ha BCE XO3SHCTBO B
1[EJIOM, TaK U Ha EIUHUILY MTOJTYy4aeMOTro MPOIYKTa.

Tabnuna — CpenHue pacCTOSHUS BHYTPUXO3SHUCTBEHHBIX TPY30INEPEBO30K CIie-
IUAJTM3UPOBAHHBIX MOJOYHBIX (PEPMEPCKUX XO3SIMCTB JUIsl YCIOBUM 1€ H-
TpajabHOM 30HBI KpacHOapCKOTro Kpasi, METPbI

@op- | X034HCTBA C YUCIOM MTOCTOSIHHBIX paOOTHUKOB,
Konduryparms
MYJIBI qerl.
3€MEeJIbHOTO y4acT- .
Ka o 3 5 10
pacuera
ITpu npoayktuBHOCTH KOpoB 6000 Kr
2 [p
Kpyr 3Vrn 234 305 434
0,377
[IlecTHYroaBHUK JP 235 306 435
0,383
Ksagpat JP 239 311 442
[IpssMOyTOJIbHUK 0,475
(1:3) JP 296 386 548

B3auMoCBs3p 3€MENBHBIX Pa3MEpPOB IMPEANPUITUS U CTOUMOCTA BHYTPHUXO-
3IUCTBEHHBIX II€PEBO30K, OINPEACICHUE PAlUOHAIBHBIX CPEAHUX PACCTOSTHUN
BHYTPHUXO3AMCTBEHHBIX NIEPEBO30K U PA3MEPOB CEIbCKOXO3SIMCTBEHHBIX MPEAIPU-
ATUM HAXOJIUT OTPAXKEHUE B TPYJAaX MHOTHX MCCJIEIOBATENEH KOHIA JIEBSATHAALA-
TOTO BEKa M MPAKTUYSCKH HE OCTaeTCsA 0€3 BHUMAHHUS SKOHOMHCTOB Ha IPOTSIKE-
HUH BCEro JBaanaToro crojetus. B padore A.B. HasHoBa «OnTuManbHbIe pa3Me-
pBI 3eMJIEAETBYECKUX XO3SMUCTBY, HAMUCaHHOU B MapTe 1921 r. paccMarpuBatorcs
pe3yJbTaThl MCCICIOBAHUM JNBEHAIIATH 3apyOeKHBIX aBTOPOB, HUCCIIEAOBABIINX
BOIIPOC O BJIMSHUM OTAAJIECHHOCTHU IOJIEM HA YHCTBIM JOXOJ XO035AKiCTBa. B yacTHO-
CTH, PaCCMAaTpPUBAIOTCS pacyeThl TioHeHa, mpuBoAATCs AaHHble Beprepa. B 1909r.
Bepnep nucain, 4To 11 BBICOKOMHTEHCUBHOTO X034MCTBA HA IEPBOKJIACCHBIX 3€M-
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JSIX OH CYMTAET HOPMAJbHBIM CPEIHUM PAcCTOSIHUEM BeauuuHy He Bbiie 1000
METpOB, a Ha Xyamux 3eMisax — 750 metpoB. A.B. YasiHoB ObL1, MOXKayi, IepBbIM
UCCleIoBaTeNeM, KTO IMOCTaBWJI MPOOJeMy ONTUMHU3AIMU Pa3MEPOB arpapHbIX
npeanpuatuid. OH MUcall: «... OOMIBHO MOJIb3YSCh B JIeJIbHEHIIIEM METOIAMH U pe-
3yJbTaTaMU MEPEYUCICHHBIX HEMEIKUX padOT, Mbl TEM HE MEHEe JOJKHBI COBEP-
HIEHHO 3aHOBO MOCTAaBUTh MPOOJIEMYy 00 ONTUMAILHOM pa3Mepe XO03siUCTBA U MO-
MBITAThCS CAMOCTOSITENIBHO €€ pa3pelinTb. COrjJacHO BCEMY BBILIEH3I0KEHHOMY,
npobiieMa ONTHUMAJBHBIX Pa3MEpOB XO3SHCTBA CTAaBUTCS HaMH Kak mpoOsiema Ha-
XOXKJEHUS TAKUX Pa3MEpoB IUIOLIAAN IKCILTyaTallui, IPU KOTOPBIX, MPU MPOUYHUX
PaBHBIX YCIOBUAX, CEOECTOMMOCTH MOTYYaeMbIX MPOTYKTOB Oy1eT HAUMEHBIIIAsD.

B Te rozapl emie He ObUIH pa3zpabOTaHbl METOJIBI ONTHMHU3ALNUNA U MOJIEIUPOBa-
HUSL SKOHOMHYECKHX CHCTEM, a IepBble DBM MOsBATCS CIyCTS TpU JecATKa JET U
A.B. YasHoB, ucnosb3ys rpaduyeckue moCTpOeHUs, anredpanyeckue mpeodpaso-
BaHUsI, HAXOJUT MaTeMaTUYECKOEe pelIeHUe, OJIM3KOe K ONTUMAIBHBIM 3HAYCHUSAM,
npejyiaraeT MHTEpecHble MaTeMaTHueckue (popMysbl Uil ONpPENEICHUs paluo-
HaJIbHBIX Pa3MEpPOB arpapHbIX NPEANPUITHI C YUETOM 3aTpaT Ha BHYTPUXO3SUCT-
BEHHBIE NIEPEBO3KH.

CoBpeMeHHbIE MOJIETU ONTHUMHU3ALMNKU [MAPAMETPOB arpapHbIX MPEINPUATHIA
IIO3BOJISIOT MPSAMO BKJIIOYATh B MOJENIb BHYTPUXO3CTBEHHBIE IIEPEBO3KU B Kade-
CTBE OTJIEJIBHOTO OTPaHUYCHHUS.

B paccMOTpeHHBIX BbILIE BapUaHTaxX 3a/Jadd ONTHMHU3alUU MapaMeTPOB CIie-
LMAJIU3UPOBAHHBIX MOJIOYHBIX (DEPMEPCKUX XO35SHUCTB O0BEM BHYTPUXO3SHCTBEH-
HBIX MEPEBO30K COCTABIISIET HEOOJBIIYIO BeMUUHY. Tak, B X03sCTBE ¢ TpeMs Mo-
CTOSTHHBIMU paOOTHUKaMH HEOOXOJIMMO TiepeBe3TH 596 T rpy3a Ha CpeaHee pac-
crosiHue 264 meTpa. 910 cocTaBUT 157 T-KM. 3aTpaThl Ha BHYTPUXO3AMCTBEHHbIC
NEPEBO3KH J1a’Ke MPU HEOJIaronpUATHBIX YCIOBUSAX HE OyAyT IpeBbIaTh 786 pyo.,
npu 001Iel cCyMMe MPOU3BOACTBEHHBIX 3arpaT — 480 Thic. py0., 4TO COCTaBIsET
0,16 %. CoOCcTBEeHHO TOATBEPKAArOTCS BBIBOJBI BepHepa m YasHoBa, 4TO 15
MEJIKMX TI0 3€MEJIbHON TEPPUTOPUH XO3SUCTB BIUSIHUE BHYTPUXO3IMCTBEHHBIX I1€-
PEBO30K Ha M3IEPKKU IMPOU3BOACTBA HE3HAYMTENBbHBI. OIHAKO C YBEJINYECHHEM
3€MEJIbHOM IUIOIIA/IM, 3aTPaThl HA BHYTPUXO3SAKWCTBEHHBIE MEPEBO3KHA MOTYT J0OC-
TUTHYTh TaKUX MPEEsIOB, YTO MOJHOCTHIO CheAatoT NpUObLIL X03siicTBa. B pacue-
Tax TrOHEHa 3TO HACTYIMAET MPU CPEAHEM PACCTOSIHUU rpy3omnepeBo3ok 4980 meT-
poB, o nanHeM Dr.v.Stebel — mpu paccrossHuu B 2-3 KM B 3aBUCUMOCTH OT BHJA
3eMEeJIbHBIX Yroaui u 1miaopopoaus. M Tonbko i cambIX IUIOAOPOJHBIX IMOYB
npenaes, Ipu KOTOPOM JlajibHEHIIee YBEIMUEHNE Pa3MepOB XO35HCTBA MO 3eMellb-
HOW MJIOIIAay CTAHOBMUTCSI HEBBITOJIHBIM, HACTyMaeT npu 4 kM. DTO AaHHBIEC AJiA
HEMELIKMX XO3SIICTB MPOIJIOTr0 BeKa, BHYTPUXO3IMCTBEHHBIE EPEBO3KU OCYIIECT-
BJISUIMCH )KUBOM TATJIOBOW CUJION, YPOBEHDb YPOKAUHOCTH, LIEHBI, TEXHOJIOIUU — BCE
OBLIIO IPYTHUM.

B mMozensx 3a105KeHbl COBPEMEHHBIE TEXHOJIOTHH, HOBEMIIAsg TEXHUKA Havala
21 Beka, ycioBus HeHTpaibHOW 30HBI KpacHomapckoro kpas. Mbl UCIOIb30BaIH
HAyYHBIE UJCH OIBIT HEMEIKUX YUYCHBIX U HAYYHO-METOJIUYECKUE Pa3padOTKHU 1O
ONTUMHU3AIMN ONTUMAIBHBIX PA3MEPOB 3EMIIEACIBYECKUX X035UCTB A. HasiHOBa 1
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€ro mocieaoBaTeNiel mpu pa3paboTKe ONTHUMAIBHBIX MMAPaMETPOB arpapHbIX MPe-
MIPUSATHM.

[Ipyn onTUMH3aLMK MAapaMETPOB MEIKHUX arpapHbIX MPEANPUATHI, Mbl HOA-
TBEpAWIN BBIBOABI A. HassHOBa O TOM, UTO BIMSHUE BHYTPUXO3AMCTBEHHBIX MEpe-
BO30K Ha M3JIEPKKH MPOU3BOACTBA B HUX HE3HAYUTEIIbHBI, OJHAKO MPH pacueTax
MapaMeTPOB CPEAHUX U KPYIHBIX XO34MCTB 3TO BIUSHHUE BO3PACTAIO M CIIEIHANb-
HO OTCJIEKUBAJIOCh.

2 IpuHIUNBI ¥ 0COOEHHOCTH pa3MellleHusl

Pa3menieHne ceapCKoro Xo3sMCcTBa — 3TO PaCIpEeIeHHE TPOU3BOACTBA OTAENb-
HBIX BHUJIOB MPOAYKIMU 10 TEPPUTOPUU CTPAHBI, IKOHOMUUYECKOTO pailoHa, peruo-
Ha B 1eJIX () ()EKTHBHOTO UCTIONB30BAHUS 3€MENbHBIX, MAaTEPUATBHBIX, TPYIOBBIX
U (PMHAHCOBBIX PECYPCOB U MAaKCHMaJbHOIO 00eCreueHus NoTpeduTenei mpoayk-
LAEH.

[Tpu pazMenieHNH NPUMEHSIOTCS CIEAYIOINE OCHOBHBIE TPUHIIMIIBL:

1 MunMMH3a1Ms 3aTpaT Ha MPOU3BOACTBO €IMHHULIBI IPOTYKIIUY;

2 MuHUMH3a1us TPaHCIIOPTHBIX PacXo/I0B;

3 Ob6ecnieueHne NpoA0BOIbCTBEHHON 0€3011aCHOCTH CTPaHBI

4 Vcrionb30BaHME COOTHOILIEHUE CIIPOCA U MIPEIOKEHHUS ;

5 OnTuMu3anus COOTHOLIEHUS pa3auuHbIx oTpacieit AIIK;

6 MaxkcumanbHOE HCIIOJIb30BAHNE CIIOKUBILIUXCS MPOU3BOJCTBEHHO XO3SIHCT-
BEHHBIX CBSI3EH.

[TpuHIMIIBI pa3MeleHus! TOJDKHBI PEaIn30BhIBATHCS C YI€TOM BHECEHHSI OCHOB-
HBIX (DAKTOPOB:

1) npupOTHO-KIMMATHYECKHUE YCIOBUS PETHOHOB

2) 00eCIIeYeHHOCTh 3eMENIbHBIMU PECypCamMu

3) 00eCIeYeHHOCTh TPYAOBBIMU PECypCaMu

4) 0becreueHHOCTh MaTePUATbHO-TIPOU3BOICTBEHHBIMU PECYpPCaMu

5) HanmMuMe TPaAHCIIOPTHOW CETH

7) sxoHOMHYECKas 3PPEKTUBHOCTH MPOU3BOJICTBA OTACIBHBIX BHIOB MPOTYKIHH
B KOHKPETHOM PETHOHE.

A. U. BoraueB npejyiaraeT NpuMeHEHNE METOAA pelleHus OJIOYHBIX 3ajad,
WJIM METOJIa MHOTOYPOBHEBOM ONTHUMH3ALMU. TakoW MOAX0A K MOCTPOECHUIO MOJIE-
J¥ TIO3BOJIUT TOJYYWTh HAWIYUIIWW TUIAH pa3MEIeHHs MPeINpUITUNA TPU OJHO-
BpeMeHHOM yuere MHorouucienubix (Hayunsiii sxxypuan Kyol'AY, Ne31(7), 2007
rona http://ej.kubagro.ru/2007/07/pdf/02.pdf 8) ycnoBuit u ¢GakTOpoB, MOCKOIBKY
poliecc ONTUMU3ALNUU OYJIEeT UMETh B CBOE OCHOBE MH(OPMALINIO, OTYUYEHHYIO
C «HUKHEro» ypOBHsI (B COOTBETCTBHM C ME€papXuel ynpasiieHus). B nensax ydyera
B 33J1a4€ KOHKPETHBIX YCIOBUM (DYHKIIMOHUPOBAHUS 3JIEMEHTOB OpraHU3allMOHHON
ctpykTypsl AIIK pernona gomnonHuTenbHbIE TPEOOBAHUS K PAa3BUTHIO MPOU3BOI-
CTBa MOT'YT OBITh 3aJaHbl B ()OpME COOTBETCTBYIOLIUX OIPAaHUUCHU.
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Poc. | OGmax cxema MOZETN OIS passeenis pernonaasioro ATTK

Ha nepBom aTarie onpenessirorcst ceIbCKOX0351MCTBEHHbBIE 30HbI peruoHa. Ha
JTAHHOW CTaauu 00OCHOBBIBAETCS CXEMa 30HAJIBHOW CIHeMAIM3allUU, Pa3MEIICHUs
Y KOHIICHTpPAI[UU CEJILCKOTO XO035AUCTBA; OMPEACISIIOTCS NPUOPUTETH (hOpMUPOBa-
HUSI 30HATIBHON TEPPUTOPUAIIBHO-0TpaciieBor cTpykTypbl AlIK; yctanaBnuBaercs
CTEMEHb y4acTus B (OPMUPOBAHMM BHYTPHUOOJACTHOTO M MEXPETHOHAIBHOTO
PBIHKOB MPOJIOBOJILCTBUS M CENBbX03ChIphd. Ha BTOpOM 3Tamne penraeTcss KOMIUIEKC
3a7a4 MO PAa3MENICHUIO U CIENUAN3ANN CEITbCKOXO3SIMCTBEHHOTO TPOU3BOACTBA
B pailioHax 00J1acTH, T/I€ PACCUUTHIBACTCS KOMIUIEKC CTPYKTYpPhl TOBapHOW MpPO-
YK ONTUMANBHBIN JJISI KQKI0TO aJMUHUCTPATHBHO-TEPPUTOPHUATILHOTO 00pa-
30BaHus. Kputepuem onTuMU3aIMU MOXKET ObITh MAaKCHMYM BajOBOTO JOXOJa U
HAJIOTOBBIX IMOCTYIICHUH B MECTHBIN OrO/pKeT. B Xoe pelreHus 3agadydl 3TOTO
YPOBHSI HEOOXOIMMO OIPEACIIUTh CXeMY BHYTPUPANOHHOMN ClIeMaIN3alii U KOH-
LEHTPAU CEJIbCKOXO3SIMCTBEHHOIO IMPOU3BOJICTBA, a TAKXKE IPOBECTU TPYIIIHU-
POBKY QJIMUHHCTPATHUBHBIX PAOHOB MO YPOBHIO TOBAPHOTO MPOM3BOACTBA CEJIb-
XO3MPOAYKIIMU, 00ECIIEeUnBarOIel BHYTPEHHUE MOTPEOHOCTH U Yy4acTHUE BO BHYT-
pUOOJIACTHOM U MEXPErHOHAIBHOM MpoAykTooOMeHe. Ha TpeTheM aTarme perraeT-
Cs KOMIUIEKC 33/1a4 MO Pa3MELICHUIO U CHEIUAIA3aAINN CEIbCKOXO03IMCTBEHHOTO
MPOM3BOJICTBA HA YPOBHE OTACIBHBIX NMpeAnpusiTuili. Ha 3Tom sTane npuHuMaroTcs
pelIeHust o BoIpocaM BbIOOpa MPOU3BOACTBEHHBIX TUIIOB MIPEANPUSTHNA, BHYTPU-
MPOM3BOJACTBEHHON CIIeIMaIN3alli, COYETaHUSI OTPACIIEH, pa3MepOB MPOU3BOICT-
Ba. B kauecTBe KpUTEPUS ONTUMHU3ALMNU MOKET PACCMATPUBATHCA MAaKCUMU3ALHS
YPOBHSI PEHTA0EIBHOCTH CEIhX03TOBApONpPOn3BoauTeneii. O0beAMHEHUE OT/IEIh-
HBIX YPOBHEH ONTUMM3AIUU BOSIUHO OyAET criocoOCTBOBATh (POPMUPOBAHUIO 00-
el MOJE ONTUMAIBHOIO PAa3MEIICHUS arpONPOMBIIUIEHHOTO MMPOXU3BOJICTBA HA
pernoHaabsHOM ypoBHE. Ee ucrnosb30BaHue MO3BOJIUT BHIOPATh CPEId MHOMKECTBA
AIbTEPHATUBHBIX BAPUAHTOB Pa3MEIICHUS TOT, KOTOPBIA Oy/neT oTBEYaTh MHTEpE-
caM Hacelsienus, npeanpustuii AIIK u opranos BnacTu.
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TEMA 6. 9D KOHOMUKO-MATEMATHUYECKHUE MOJIEJIN JIA
PACHETA OIITUMAJIbHBIX ITPOU3BOJACTBEHHBIX IIAPAMETPOB
IMPEAITPUATHUUA AIIK

1 CymHocTh HapamMeTpoB U COJep:KaHUe MapaMeTPU3alUN arPapHbIX
npeanpusa T

[Ton mMpou3BOACTBEHHBIM MAPAMETPOM, [0 HAIIEMY MHEHHIO, MOXKHO IO-
HUAMATh CYLIECTBEHHOE KauYE€CTBEHHOE CBOMCTBO WJIM COCTOSHHE INPOU3BOJCTBEH-
HOM CHCTEMBI, KOTOPOE OTpakaeT €€ OCHOBHBIE MPOMOPIINH, MOXKET ObITh BhIpaKe-
HO KOJIMYECTBEHHO M MCIIOJIb30BaHO I XapPAKTEPUCTUKHU ITPOU3BOJICTBEHHON CHC-
TeMbI Wi npouecca. [Ipon3BoACTBEHHBIN TapaMETP — 3TO KOJIMYECTBEHHAs XapaK-
TEPUCTHKA CYIIECTBEHHBIX, 3HAYMMBIX CBOWCTB ITPOM3BOJCTBEHHOM cucTeMbl. Ka-
YKIBIM NMPOU3BOJACTBEHHBIN apaMETP BBIAEIACT JAHHOE ITPOU3BOICTBO CPEAU IPY-
I'MX, [I0OKa3bIBAECT, YEM OHO OTJIMYAETCS KAYECTBEHHO U I10 KOJIMYECTBY.

CymHoCcTh IPOU3BOACTBEHHBIX NApaAMETPOB COCTOUT B €IMHCTBE KadecT-
BEHHOU U KOJIMYECTBEHHON XapaKTEPUCTUK Npou3BoAcTBa. [IapameTp oTpaxaer He
11000€ CBOMCTBO, HE KaX/10€ COCTOSIHUE, @ UMEHHO CYIIECTBEHHOE, 3HAYMMOE, OJ1-
HO M3 OCHOBHBIX IS TaHHOW IPOU3BOACTBEHHONW CUCTEMBI WIIH IIpOLiecca.

— pasMep NpeapuATHs

— YPOBEHb CIEHHAIA3ALUN
YPOBEHB KOHIIEHTPALMHU ITPOU3BOICTBA KOHKPETHBIX BUAOB IPOIYKIIMU
ypoBeHb 3(PPEKTUBHOCTH MPOU3BOJICTBA
TEXHOJIOTUYECKUE TTapaMETPBI
YPOBEHb HHTEHCUBHOCTH NMPOU3BOCTBA
Pasmep cenbCKOX03AMCTBEHHOI0 NMPeANPHUATHS SBISIETCS OJHUM U3 OC-
HOBHBIX €ro napamerpoB. OH OTpa)kaeT CyLIECTBEHHbBIE CBOMCTBA IPEANPUSATHSA,
MOJKET OBITh BBIPAXKEH KOJIMUYECTBEHHO.

O pasmMepe CenbCKOXO3SUCTBEHHOTO MPEANPUITHS OOBIYHO CYAST MO 00be-
My IIPOU3BOAUMON MPOLYKLHH, IO IUIOIIAAN 3€MJIH, 110 HAIMYUIO CPEICTB MIPOU3-
BOJICTBA U TPYIOBBIX PECYPCOB, MOTOJIOBBS CKOTA U 110 HEKOTOPBIM APYIUM IOKa-
3aTensaM. Kaxapiil n3 Ha3BaHHBIX IMOKA3aTEJIEW HE BO BCEX CIIy4asX OTPAXKAET JIeH-
CTBUTEJIbHBIE pa3Mepbl NPeanpusTrs B MojHoM Mepe. O0BbeM MPOU3BOACTBA MPO-
TYKUUU - yIOOHBIA U3MEPUTENb JIs1 CPABHEHUS XO3SMCTB y3KOU ClielUaNn3aiy —
ntuiedadpuK, OTKOPMOYHBIX XO3SIMCTB, TEIUNIMYHBIX KOMOMHATOB, HO 3TO PE3YJib-
TaTUBHBIN NTOKA3aTellb, OH 3aBUCUT OT MHOTUX (PAKTOPOB.

OrnpeneneHHoe MPENCTAaBICHUE O pa3Mepe XO35MCTBA JAET YKCIIO 3aHSTHIX
pPabOTHUKOB M HAJIMYUE MPOU3BOJICTBEHHBIX (POHAOB, HO 3TH MOKA3ATEIH 3aBUCAT
OT CIIELUAIN3AIMN, TEXHUUYECKOU OCHAILIEHHOCTH, IPUPOIHBIX YCIOBUM U T.A. Ec-
JIM UCKJIFOYUTH y3KOCIELHAIM3UPOBAHHBIE XO3SIICTBA, Y KOTOPBIX 3eMJIs (KaK U Yy
IPOMBIIUICHHBIX MPEANPUATHI) BBICTYIIA€T B KAdeCTBE TEPPUTOPUATIBHO-
OTepalioHHON 0a3bl, TO OCTAJIbHbIE CEIbCKOXO3SMCTBEHHbIE NPEINPUATUS HC-
ITOJIB3YIOT 3E€MJIIO KaK TJIABHOE CPEICTBO MPOU3BOACTBA.
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UeTkoe mpeacTaBlIeHHE pa3Mepe MPEeANpUITUS JAET TOJIbKO 00beM YHMCTOMI
NPOAYKIMH, a IPyTUe MoKa3aTeIn — CTOUMOCTb BaJOBOM M TOBAPHOM MPOIYKIUH,
iomaas 0opabaTeiBaeMOM 3eMJITH, YUCIEHHOCTh PAOOTHUKOB, CTOMMOCTh OCHOB-
HBIX CPEJICTB MPOU3BOJICTBA, MOTOJIOBBE KUBOTHBIX — 3TO KOCBEHHbIE MOKA3aTe-
JIM pa3Mepa npeanpusiTus.

KonuyecTBeHHast olieHKa MapaMeTpoB MPEANPUsATHS OCYHIECTBISETCS Yepes
cucteMy mnokasareJieii. [lapamerpsl QyHKIIMOHUPYIOUIETO MPEANPUATHS MOXKHO
MOJYYUTh HA OCHOBE YUYETHBIX JIAHHBIX, & PallMOHAJIbHbIC Ha MEPCIEKTUBY HEOO-
XOJIMMO PAaCCUUTATh.

IIpyHUMIIBI PAIIMOHAJILHOTO BeJleHUSI X03(ICTBA H pacyeTa ONTUMAJIbLHOM
IUIOIATH

1. OcHoBHBIE yclioBHS U (haKTOpPbl TPOU3BOJICTBA — 3€MJISI, MaTepUATIbHbBIC
pecypcebl, paboyas cuia — JIOJDKHBI HAXOAUTHCS B ONPECICHHBIX MPOTIOPIUAX U
OBITH COAJIAHCUPOBAHHBIMH.

2. IIpou3BOACTBEHHOE HANpPaBJICHUE XO3SICTBA, €ro cHenuaiu3auus u
CTPYKTYpa JIOJDKHBI 0053aT€JIbHO YCTAHABIUBATHCS € Y4€TOM IJIOI0POAUsl MOYB,
CTETNICHU OKYJIbTYPEHHOCTU 3€Melb, BO3MOKHOCTHU MOCIEAyIoel TpaHchopMaliu
U yIIyYIIEHUS YTOJIHM.

3. YcroitunBoe pa3BUTHE JIFOOOTO XO34iCTBAa BO3ZMOXHO TOJIBKO Ha OCHOBE
paclIupPeHHOro Bocnpou3BoacTBa HeoOxonumo Takke 00eCeunTh MOCTOSHHBIN
Kpyroo0OpoT KamuTajla W OMNpe/eICHHbIE HAKOIUICHUs, 00ECIIEYMBAIOIIUE /1allb-
Hellee pa3BUTUE X035MCTBA U POCT (DOHAOB MOTPEOIICHUS.

4. X0351CTBO MO BO3MOXHOCTH JIOJKHO PacojiaraTbCsi Ha OJAHOM 3eMeJIb-
HOM MAacCCHUBe, UMeTh NMPaBHIbHYI0 (POPMY, pallMOHAJIBbHYIO KOH(PUTYpalui C
HKOJIOTUYECKN 0OOCHOBAHHBIM Pa3MENICHUEM TPAHUI] U PACTIOJIOKEHUEM XO3SIMUCT-
BEHHOTO IIEHTpa OJIMKE K CePeIMHE y4acTKa.

5. Tlo pasmepam  3eMelIbHOM  IUIOIMAA W  OPraHU3AIMOHHO-
MIPOU3BOJICTBEHHOM CTPYKTYpE XO35HUCTBO JIOHKHO OBITH YNPABJISieMbIM.

6. YueT koMIiekca TpeOoBaHu, MPEIbIBIIEMbIX K TI000OMY CEJIbCKOXO03sH-
CTBEHHOMY IPOMU3BOJICTBY (CE€30HHOCTh, TEXHOJOTUUECKAsl 3aBUCUMOCTb OTpaciei
pPacCTEHUEBOJCTBA M KUBOTHOBOJICTBA, arPOHOMUYECKHE, 300T€XHUYECKUE, OHOIIO-
TUYECKHE, AKOJIOTHYECKUE, CTPOUTENIbHO-TUIAHUPOBOYHBIE, CaHUTAPHO-
TUTUEHUYECKUE YCIIOBUS M OTPAHUYCHHUS ).

2. CTpyKTypHasi MOJieJIb IKOHOMUKO-MATEMATHYECKOM 3a1a4¥ ONTHUMM3ALUHN
napaMeTpoB arpapHoOro npeanpusiTus

TpeOyercst HalTH MapaMeTpbl, 0OECIIEYMBAIOIIUE TOTYUYEHHE MaKCUMyMa

pUOBLIH
CZZXj—ZXj—}maX (1)

=17 =00
IIpu ycimoBusx:
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1. OrpanuyeHus MO YUCIECHHOCTH PaOOTHHUKOB XO3SAHCTBA W HCIOJIH30BAHUIO
TPYAOBBIX PECYPCOB.
B Moenn 4nciaeHHOCTh PAOOTHUKOB 3a1a€TCS:
Xj=Bi, rne jed;, iel;  (2)
OrpaHuyeHHS 10 UCIOIH30BAHUIO TPYIOBBIX PECYPCOB:

n
i=1

2.0rpaHu4eHus 1o MOroJI0BbIO JKUBOTHBIX.
2.111o mokymnke He0OXOJMMOTO MTOTOJIOBbS KOPOB

ZXJ-EU (4)

jels

2.2 Ilo MUHHMAIIbHO-OMYCTUMOMY YPOBHIO KOHIICHTPAIIH ITOTOJIOBbS

Z Kj = bi rae iel; &)

Sp)

2.3 Ilo morojoBbIO IPHUILIOIA
r "
Z “’inJ' — Z w inj =0 raeiel, (6)
jel2 jel2

3.YcnoBus 1o 3eMeNbHBIM pecypcam, MOCEBHBIM IJIOMAASIM U CEBOOOOPOTAM,
3€JICHOMY KOHBENEPY, COXPAaHEHNUIO TOYBEHHOTO IUIOAOPOIUSI.
3.1 OrpannyeHus o 3eMEIbHBIM pecypcam

Magx,—> dc,— > x, <0 rmeiel ™
JEJ, JEJ;

JEJ 3

3.2 TpeboBanus ceBOOOOPOTOB

[

<]
Z W :]K] — Z W :;K ]JI = 1’0 roe iel; (€3]
113 113 LEJ

3.3 OrpannueHus 1o 3€JI€HOMY KOHBEWepy

ZHIJX] _ZX] :0 roe iel; L))

i€l2 el

3.4 OrpaHuveHus M0 OPraHUYECKUM YJOOPEHUSIM U COXPAHEHHIO MOYBEH-
HOT'O IUIOAOPOAUS
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jela ERE

4.0rpaHuyeHus 0 KOpMaM B HAType

2. ViXi— 2 x;=0 mei

€13 Ela

5. BaNaHc NMTaTe/BHEBIX 3NEMEHTOE M CTPYKTYPA PALMOHOE

Z a;X; — Z ViX; = 0 rpeiel 12)
i€lz el

6. Ycnoeuwa no onpefeneHMe NpoOM3IBOACTBEHHOIO M HOMMEPYECKOTD NOTEHLMaNa,
obBbemos NPoKU3IE0OCTES NPOAYKLUMK B HETYPANEHOM BRIpaMeHHK

2Vix; - D X - X =0 raeiels  (13)
=12 =273 =g

7. ¥Ycnoeua no pacueTy KOMMepUeCchoro NnoTeduK ana, OeHEeMHOR BbIpYyUEH OT
peanM3aauMi npoayHUKMK

chxj—ij =0 (19

ieJ ji=J

] 6 ] 7 HINH

Z Vijcjxj—ijz() rae iely as)
igl213 il

8. OnpeneneHve 3aTpaTt Ha NpoM3BOACTBO KOPMOB

Zaij}{j — ZXJ =0 rae ielg (16)

jEI3 jelg

S. PacueT noTpefiHOCTW B OCHOBHbIX hoHOax

24X+ > aX; — 3 X, =0 meie o

jelz i=T3 =Ty

10. 3aTpaTel Ha 300BETEPMHAPHOE 0BCAYHMEIHME

Dagx;— > x;=0 e iehs as

&Iz Eho

11. CTpaxoBble MAaTEMM

n
ZaqXJ _ ZX] - 0 rae iely 1)
i=1

=T
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12_ OTYMCNEHWA W NNATEXW Ha COLMANEHOE CTPaxoBaHWe, B MEHCMOHHLIA (hoHa, Ha
MEAMLMHCKOE CTPaXOBAHUE, MECTHBIE HAMOTK
n

Yax,-Y x,=0 rae icly, (20)
-1

=l

13.0I‘IpEﬂ,€ﬂeHME 3aTPAT Ha ropoYes W CM3304YHbBIE2 MaTEpKanbl, IHERPTMKD K BO,U,OCHaﬁH{EHHE
2%+ 2 ax, _,ij =0 meiely 1)
i) =3 iehs

14, OnpeageneHyue CyMM amMOPTHIALMOHHBIX OTUWCNIEHWA

Z a.x, - ij =0 roe izl (22)

Jedy Jedy
15. OnpegeneHue Cymm KPaTKOCPOYHOIO KpeauTa

ZxJ+ZcJ.xJ.+ZxJ.+ZxJ.+ZxJ.+ ij+z Xj—z ;=0 (23)

e, iel jelT, ity jsdy jely i=13 =13

16.0npenenerdue cymmM KpegwTa Ha NprobpeTeHne OCHOBHBIX CPeacTs
CX +7>X —>X%X =0
FoR Z
]]J'IH 3THX YCTNIOBMIA B MOJENW OTBOAWTCA isly; cTpox.

17. TopoBOH BO3BPAT CCYJ, W YNIETa NPOLEHTOS 33 NONb30BAHWE KPEAMTOM

DGk +1x;+ 3 (ky +kix; — > x; =0 rmeicl,  (29)

Ehs Ehs bbb

18. Pacxoabl Ha BHYTPUXO3ARCTBEHHBIE NEPEBO3KN

Zscx - Zx (26)

jens

S = ., |I'XJ- e jeds (27)

Ol - KO3(MMUUMEHT, YUUTHIBAKILYMA KOHEUIYPALMIO YYACTEA W OPOKHOM CETH

19. MNpOMU3BOACTEEHHLIE 3AaTPATEI M SXEr04HLIE NNATEKKM XO3AHCTEA

ZCJXJ +Zc]x] +Z>g +YX, +Z}g +Zx +Zx +Zx +Zk XX —>x=0 (29)

Hio s ishs g Fhg

[nA 3THx YyCNOBKA B MOOENW OTBOAMTCA i<l;; cTpok.

20. OnpegeneHMe CTAPTOBOM CYyMMEl KANWTaNa

ZX +OX — DX, —Z(q+l)§g —> X, = (29)

j=he j=ha =l

[NA 3THx YCNOBWA B MOASNW OTEBOAWTCA isly, cTpox.

21. ¥YcnoBWA He OTPHMLUATENbHOCTH NepemeHHbIX
)(J-EU {30}
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3 Pe3yabTaThl ONTUMHU3ALHHN NAPAMETPOB NPeANPUATHI PA3JIMYHOTO
MPOU3BOJACTBEHHOI0 HANIPABJICHUS

Tabnuua 4 — OnTuManbHble MapaMeTphl CIEIHMATIU3UPOBAHHBIX MOJIOYHBIX XO-
3SIUCTB U1 YCJIOBHM LIEHTpaIbHOM 30HBI KpacHomaapckoro kpast mpu MpolyKTHB-
HocTH KOpoB 6000 Kr Mosioka

AO3ZAHCTER C THCIO0M [MOCTORHHELR PA0OTHHEDE,
HENOESK

IMapamerpsl u noxasarean T ] 5] [ 10 1 I T I U 00| 500
METEHE E-PE.IEEE KP‘FIII-]LIE
FPasaep npegnpuaTaa
Banoeol Joxom, TEIC. pyo. 1256 2125 297 12220 | 20778 42127 126067 | 210940
Inomane cenexosyToIHE, Ia 3l 52 106 302 313 1045 3938 6603
[IoromoERe EOPOE, TOI0E 33 33 111 313 234 1083 3179 2320
Y]_JIJBBZI[[:- CIMeNHAJHIANHH
NpeINpPHATHA
VoenrHEIHA BEC MOTOER B
zomapeoi npopyxnE. % 20,8 20.8 20,8 20,8 20,3 90,8 20,2 00,8
VPOBEHB KOHIEHT PAllHH
]'IPIJ-HSCBB,!I;CTBE
Cromuocts npoaysmm 1520 2574 3206 14837 | 25248 | 351275 | 133825 | 257933

CEOTOEOICTER, TEIC. PVO.

KomMepuecKHH MOTEHIHAT

CromMocTh TOEApHOH n6s . -

IpCIY IR, THC. DYE. 1480 2504 3063 14436 | 24366 | 49891 149673 | 250971

VpoBEHb HHTEHCHEHOCTH
NMpPOHSEOICTEA

IIpoRsEOACTESHHEIE 3ATPATH HA 1 =
KOPOEY. THIC. Py 159 16.3 16,5 16,3 15.1 16.0 16,0 16.1

PBB’}'.‘IBTEITB[ ONpOH3B0ACTER

IIponsEegeno: MOIOKA, T 188 319 6435 240 3130 6337 19071 31979
TEMAT, TONOE 28 4% a7 276 470 934 2861 4797
HAEDO3E, T 283 479 968 2750 4693 9338 28607 47968
YpoeeHs 3dpeRTHEHOCTH
NpOH3EMICTEA
Vpoeenn penTadeasHocTH, %0 195 6 199 2 2018 188 192 193 193 193

Tabnuua 5 — BHyTpuxo3siicTBeHHBIE TPY30MEPEBO3KY U 3aTPaThl HA YIIPABJICHHUE B
CHEUHUAIM3UPOBAHHBIX MOJIOYHBIX XO3SMCTBaX ONTUMAJIbHBIX IapaMETPOB IS yC-
JIOBUM LIEHTpaJIbHOU 30HBI KpacHomapckoro kpasi, ipoayKTUBHOCTH KOpoB 6000 kr

MOJIOKa
Copen »
TPYEOMEpeB0I0R, ACKOMEL Ha !
sorsac TE P A—— K . 3aTpaTel Ha VIPAETEHHE
‘;,D‘IEHC.‘]OM E pacdeTe Ha: WEB’O‘E
H%T':ml H IOCTORHHEIN cTymeHel
pa‘gemBEKE, lracx | Bcero, TEIC %K }“P:-;ﬂﬁﬂ :n‘i:; cT
1 EopoBy o _= " | mpomsEoacTEEEH TEIC. PYO. mp o
YrogHi pye. ESHHBINM
EIM SETpaTanM sarparam
3 7.1 3,7 1.1 0.2 1 119 2.4
Mearme 5 0.2 7.4 24 0.3 1 119 1.4
10 13,1 10.6 7.0 0.4 1 119 0.7
30 20,8 16,8 39 0.6 2 194.8 39
Cpenune 50 271 21.% 70.8 0.8 2 2186 2.6
100 38,7 312 205,0 1.2 2 2783 1.6
300 66,6 538 10385 2.1 3 8349 1.6
Fpynene
300 86.3 69.6 22091 2,7 3 1073.4 1.2
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Tabmuira 6 — CpaBHUTENIbHASI XapaKTEPUCTUKA CIICIIMATM3UPOBAHHBIX MOJIOYHBIX

XO3SMCTB U XO3MCTB C MOJHBIM IMHUKJIOM BOCIIPOHU3BOJACTBA CTAda

- X0zAHCTEA © IOMHBIM ITHETOM
CrelHaTHIHPOEAHHEIS XO3AHCTES ©
ITokazaTens YHCIOM MOCTOSHHEIX PA0OTHHEOE, 96T mcnpnnsggggﬁ?mciaégf HHCTIOM
3 50 500 3 50 500
Banmoroii oxom, THIC. pyD. 2125 20776 210940 1891 183583 187835
IInomas cemexosyrofH, 66 646 6603 86 843 8723
[ToroaoERe KHEOTHEIX, z z
VeI To. 53 522 5330 76 745 7707
ITpoH3EOOCTEEHHELE 5 5
:za?rpa:rm,grmc. byo. 837 8408 85741 878 809 90559
BrIpyieHo 0T pealnsalH c c
Tt pye P | 2504 24566 250971 2306 22526 233118
[IpHOBLIE, THIC. PYO. 1667 16158 165230 1428 13717 141607
IlpuOEITE HAa:
1 gex.-q, pyo. 140 135 138 120 115 11%
| ra ceapxosvroouH, pyo. 25304 24995 25023 16530 16273 16233
| pvD. IpOH2EBONCTEEHHEIX 5
adpar gy, 1,99 1,92 1,93 1,63 1.56 1.56

Tabnuua 7 — OnTuManbHble TapaMeTpbl NOJEBOAUYECKUX (PEPMEPCKHUX XO35HCTB
JUISL yCIIOBUM LEHTPaNIbHOM 30HbI KpacHOomapckoro kpas

XosaHCTEA ¢ THCIIOM II0CTOAHHEIX
IMapaMerpss & PadOTHHEOE, 9elI0BEK
MOKASATETH 2 3 5 10
1 EapHasT 2 EapHaHT
Pasmep npenpHATHA
Baxoeo#l JoX0I., TEIC. pYO. 1157 1503 2434 4114 8321
Ioomans DamHA, Ta 113 156 239 405 818
YPoBeHb CMeHATHIAUHH MPEANMPHATHA
VIenEHEI BEeC SepHAa E CTOHMOCTH TOBapHOH
TPV EIFEL, Yo 100 100 100 100 100
VpoBeHb KOHIEHTPALHH MPOHIBOICTEA
CTOHMOCTE BAMTCEOH IPOIYEIHH IIEEICTER, THIC.
pyo. 1344 2129 3257 5511 11148
YpoBeHH HHTEHCHEHOCTH NIPOH3BOLCTEA
ITpomsEoACTESHHEIS SATPATE Ha 1 ra mamss, pyo. 4647 4623 4500 4587 4568
OcHOBHEIE MPCHSEOACTEEHHEEE GOHIB H TeKVITHE
OPOEIEOOCTESHERIS 3aTPATH (083 aMOpTHSAHH) B
pacdeTe Ha 1 Ta mamHm, pyo.
8011 7992 el 7956 7937
PesyasTarel mpoH3E0ICTEA
ITpomsEemeHo epHa, - BCETO, T 433 625 Q36 1618 3273
E T. 4.0 OZFMOH OIIEHHIEL 255 352 538 910 1241
Y EVDYSEL 142 193 209 3506 1023
ropoxa 36 78 119 202 409
Ypoeens 3hpeKTHEHOCTH NPOHIEOJCTEA
VpoeeHEs peHETaDeIRHOCTH, Yo 193 .5 194 7 1963 1971 1983
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Tabnuna 8 — OnTumManbHbIE TapaMeTPhl arpapHbIX NPEINPUITAN, COYETAIOIINX
TOBapHOE CKOTOBOJICTBO U MOJIEBOJCTBO ISl YCIOBUM LIEHTPAIbHOM 30HBI Kpasi

HozziicTEa ¢ THCTOM DOCTOZHHEN PA0OTHHEDE, SET0EEE

IIapaMeTpLl NpeNOpEATER H 3 30 300
TOEAIZTETH
1 eapmant 1 gapmasT 1 eapmanr 1 gapmamT 1 eapmamT 2 papmamT
Pazmep npexnpeEATEA

Banorodt moxon, TeIC. pyéd. 2173 2098 21159 20410 215862 208178
Tnomaae cenEcroRosAilc TESHELDT YTOQMIL, T2 26 22 344 004 2734 0354
Toromosee cxoTa, YCIOEHER TOTOEE 63 67 616 560 6373 (1)
CromasocTs ToEapEei

POV EIHEE, THIC. PyO. 2392 2517 25318 24588 262024 234458

¥poEeED cHeOHANHIANHE OPeIOPHATHA
VaensEEIHE BeC E CTOHMOCTE TOE2PHOHR NPOSYEIEE,

[
Yo

TPOOVENHHE DACTEEHEEOICTER 266 15.0 26.6 150 26.6 18.0
BT 9. 36pHA 11 119 1.1 119 1.1 119
TOXHHTSCENN EYIETVD 255 7.1 25,5 7.1 135 7.1
TpPOOVENEE EHECTHOEOICTER T34 31,0 734 81,0 T34 310
E T MOTOES 374 63.3 574 633 374 633
EHE0l MacOEl SEOTA 146 16.1 146 16.1 146 16.1
matanai 14 1.6 14 1.6 14 16
Vpoeess xoanesTpanan
NpOHIBOICTER
CromeocTs EaTos0l OpOTYEREE, THC. B0,
CEOTOEOZCTER 2087 2233 20238 21653 209734 224627
DONSEONCTER 1560 1413 15253 13808 157852 143897

VpoBeH: HHTEHCHEHOCTH OPOHIBOICTEA
TIporsEoncTEEHHEER 3aTPaTH Ha | ra censxosyroami,

pvo. 1017% 5328 10470 5797 10353 SE68
PeiyaeTaThl IpOHIBOICTES
CromsoeTs EaTozol VEITHE, TEIC. Py, 3647 3646 33512 35501 367336 367324
Vpoeens 3dderTREROCTH
OpOHIEOICTER
VYporess pesrabemsmocTm, % 194.7 1855 1865 1777 1342 1757

Tabnuua 9 — OnTuMu3zanus paciIMPEHHOT0 BOCIIPOU3BOICTBA (PEPMEPCKOTO XO-
3stiicTBa «benblii nedenp» KopenoBckoro paitona mpu HopMme HakorieHus 25%
(mannbie E.A. MeTtenbckoi)

SHEUEHHA IPOHSEOACTEEHHBIX DApAMETPOE IO Togan J0 JOCTHHREHHA

ITokasaTenn ONTHMATEHOTD E3PHAHTA PAcIIMPEHHOTD ECCIPOMIECOCTER
1-#rog 2HErog 3-Erog 4 #rog S-Hrog
UpcIeHECCTE  OOCTOSHHEIX — pabOTHHEOE,
SEHATHIX E MPOHSEOACTES, JEI0ELSK 1.28 2.50 3.31 4.40 3.00
Orpaborano Het-9acos: scero 4524 5099 7955 10549 12000
E T4. HAeMHEIME Pa0oTHERANE 1131 1500 1989 2637 3000
Ilnomans DamHEH, ra 249 57 330,96 438 B0 582,01 66207
IloceEHaR NIOmMAdD, T'a
OZHMAH IIeHHLTA T4 BT 08 29 131 67 174 60 198 62
OSHMEIH FuMeHE 24 96 33,10 43 89 58,20 66,21
EYVEYVPV3a 6239 8274 709.72 145,50 163,32
MOOCOMHEYHHE 4291 6619 B7.78 1164 132,41
cof 3744 4964 6383 87.30 99,31
ITponsECgCTES SEpHA, T 1045 1387 18398 2439 2774
IIpoHsECACTES CEMAH MOQCOMHETHHES, T 125 165 210 210 131
CTOMMOCTE E2NOECH NPOAYEINNL, TEIC. PYE. 4440 5888 7800 10355 11780
;[vpéomso;me SATPATEl H ILTATENEH, TEIC. 1027 3555 3388 4404 $112
IIpHOELTE, TEIC. pVE. 2313 3333 4420 5862 G665
E T.7. HANPAEIASMAA Ha HAKOIUISHHA:
EOSMOEHAR BeIH9IHHA, THC. pyo. 828 233 1105 1466 _
taxTHY9ecEAad BEIHTHHA, TEIC. PyO. 628 233 1105 618 ~

36



Tab6nuua 10 — Pa3mepbl Npou3BOJICTBEHHBIX PECYPCOB MOJEIUPYEMBIX XO35HCTB
10 ONTUMAJILHBIM perieHusM (1anablie biiarusckoro 11.M.)

XKosgHCTEA ¢ YHCIIOM HOCTOAHHEIX PabOTHHECE
300 gen. 500 men.
ces bes
OpOMEBIILTERH . TPOMEIIITEHE .
) P— ol ¢ MpOMEIIITEHECH o € IPOMBINITEHECH
- mepepaboTHoH MOTOES - nepepatoTEOH MOToKa
nepepaboTEn HmepepaboTHE
MOJIOES BMOTIOKA
1 eapmanT 2 papmEaHET 3 papHaHT 1 BapmaHT 2 gapHaET | 3 BApHAHT
UmeneHAOCTE PA0OTHHECE, 92l
405 405 405 675 675 675
3amac TpyAa, THC. Tel — 1 716.1 714.1 7161 11835 1193.5 11235
IInomaze
CEeTBCEONCSAHC TEEHHEIX YTOMEE,
ECero, ra 3089 4868 4836 8553 2339 2138
E TOM THCIE:
TIAIIHE 4463 4460 4431 7836 7635 T456
€CTeCTEEHHELX
acTORI 426 408 405 718 698 682
Ioronosee EPYIHOTS POTATOTO
CEOTA, YeI. Tol. 3670 351 3488 6168 6002 3869
[leronoEse EOPOE, TOIL 2146 2053 2040 3807 3514 3432
CToMMOCTE OCHOBHEBIX
NpoHSECACTESHHETE QOHAOE
CEIBCHUKCSARCTEEHHOTO
HASHAMEHHA, MITH. pyD. 1304 1439 143.0 23328 2463 240.6
INporzE0gCTECHHEIS SATPATEL
THIC. pyi. 51529 52906 53082 86042 87413 BB487

Tabmuua 11 — D pekTuBHOCTh MPOU3BOJACTBA MTPHU PA3NTUYHBIX CLIEHAPUSAX Pa3BU-
THS MOJEIUPYEMOTO NPEANPUATHS IO ONTUMATILHOMY PELIEHUIO ITPU YHUCIEHHO-
CTH MOCTOSIHHBIX padoTHUKOB 500 uen. (manubie @pannucko O.1O.)

CoeHapHy pasEHTHA OpeIIpHATHA
mepepadoTra
Ges nepepaborxa | mepepaborxa nepepaborxa nacnocemmjx
Hﬂmsﬂ&'{h MACIoCEeMAR OSHMOH . MIOOCOMHETHIED C
IIE'PEIJE.SDTK.H MOJCOMHETHHES MMIIIeHAT R Mook BOSMOEHOCTRED HX
TOEYOEH
1 comemapedt | 2 cueHapHE 3 coemapsi | 4 coeEapui 3 cueHapHE
[BEIpYVIEA OT PEATHSANHE, MIH. pyo.
£y P - M- B 3328 1358 346.8 3616 4449
BeIpyuEd OT peanHsAOHEH E pacdeTs
[Ed”
| ra cemmxosyTofui, TIc. PO 358 36,9 434 40,0 55,5
1 paBoTHmKa, TEIC. PYD.
pae THE-FY 408 9 503.4 520.0 5421 667.0
1 pvo. sarpar, pyi. 2, 2.6 28 24 1.9
TIpHORITE, MITH. py0.
P Py 2059 08,6 2211 2129 2140
[TpEOEITE E pacaeTe Ha-
| ra cemmxosyTofui, TIc. PO 2.2 22,9 27,7 23,5 267
1 pac THIC. PyD.
P - THIC- B 308.7 3127 3315 3103 3208
1 pvd. sarpar, pyh. 1.6 1.6 1.8 1.4 0.9
Penrabensrocts, % 162,0 164,0 176.0 1430 93,0
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OI'JIABJIEHUE
MNPEANCJIOBHE
TEMA 1. POJIb 1 3HAYEHUE MOJEJIEH U METO/IOB B
YIIPABJIEHUHU COLIUAJBHO-9KOHOMHNYECKUMU
MMPOIECCAMM

1. Coneprxanue u kinaccudukanys 3a1a4 IaHUPOBAHUS, IPOTHO3UPOBAHUS U
yIIpaBJICHUS
2. Ponb 1 3HaYeHHE MaTEeMAaTUYECKUX METOAOB U MOJEJel B IJIAHUPOBAHUH,

IIPOTrHO3UPOBAHUU U YIIPABJIICHUHU COIUAJIBHO-3KOHOMUYCCKUMU CUCTCMaMHU

3. Heo0xoammocTh CUCTEMHOTO aHau3a it 3Q(PEeKTUBHOTO yIpaBIeHUS
COLIMAJIbHO-D)KOHOMHYECKUMH CUCTEMaMU

4, O011as XxapakTepUCTHKa METOJAO0B M MOJICJICH MPOTrHO3UPOBAHUS
AKOHOMMYECKOTO U COIMATILHOTO Pa3BUTHS

TEMA 2. KIACCU®PUKALIUA MOI[EJIEfl N METOJ10B
YIIPABJIEHUSA COLUUAJIIBHO-9KOHOMUWYECKUMUA
CUCTEMAMMU

1. O6mas kiraccudukalys 3JKOHOMUKO-MaTeMaTuueckux mojeneid AIIK
2. DTanbl MOJCTUPOBAHUS

TEMA 3. MOJIEJIN MEX KOTPACJIEBOI'O BAJIAHCA B
ITPOI'HO3HUPOBAHMHUU PA3ZBUTHUSA SKOHOMUKU

1. MexoTpacieBoil 6amaHC B TPOTHO3UPOBAHUY PA3BUTHS SKOHOMUKH.
MexoTpaciieBbie TOTOKK. MaTpuiia MEKOTpaciIeBbIX CBsA3er B.JIeoHTheBa 1
OCHOBHBIC DKOHOMHUYECKHE ITOKA3aTEIIN, PACCUMTHIBAEMBIC Ha €€ OCHOBE

2. XapakTepuCTHKA KBaAPAaHTOB MEKOTPACIJIEBOrO OajaHca

3. OcCHOBHOE MaTEMaTUYECKOE COOTHOIIIEHNE MEKOTPACIEBOIo OajaHca u
€ro MUCIOJIb30BaHUE B INIAHOBLIX pacyeTax

TEMA 4. CHCTEMA D9KOHOMHUKO-MATEMATHYECKHX
MOJIEJIEA OIITUMAJIBHOTI O IINTIAHUPOBAHUISI B AIIK

1. HUctopus pazpabotku

2. ConepxaHue CUCTEMbI S)KOHOMUKO-MATEMATUYECKUX MOJCICH
oInTUMaibHOro mianupoBanus B AITK

TEMA 5. OQKOHOMUKO-MATEMATUYECKHUE MOIEJIN JJIA
PACYETA OIITUMAJIBHOI'O IIVIAHA PASMEIIIEHUASA

NPEJNPUATHIA ATIK
1. DKOHOMHKO-MAaTeMaTHYE€CKHE MOJIETH JJI pacueTa ONTUMAIBHOTO MJIaHa

pasmenieHus npeanpusatuii AITK

2. IlpuHIMIBI 1 0COOEHHOCTH pa3MeIIeHUs

TEMA 6. 9 KOHOMHUKO-MATEMATNYECKHWE MOJIEJIN I
PACYETA OITUMAJIBHBIX ITPOU3BOJCTBEHHBIX
MMAPAMETPOB ITPEAITPUATUU AIIK

1. CymHocTh MapaMeTpoB U COAEPKaHNE MTapaMeTPU3aLnN arpapHbIX
MPEANPUATUN

2. CrpykTypHas MOJ€JIb SKOHOMUKO-MAaTEMaTHYECKON 3a0a4U
ONTUMU3ALMHU [TAPAMETPOB arpapHOro NpeanpusITUs

3. Pe3ynbTaTel onTHMHU3aMK TapaMETPOB MPEANPUATUNA PA3IIMYHOTO
ITPOU3BOJICTBEHHOTO HANPABJICHUS
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VYueOHOE U3gaHUE

BYPIA Anekceii ['puroppeBuy
BYPIA I'puropuii [lerpoBuu

MOJAEJN U METObI YITPABJIEHUA COLIUAJIBHO-
IKOHOMHNYECKUMU CUCTEMAMUA

Kpamxuu xypc nexyuii

B aBTOpckoy penakuuu

dopmat 60 x 84 /g,
Ve ey, 1. — 4,65. Yu.-u3g. 1. — 2,73.
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