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1. IlepeyeHb KOMIETEHUUI ¢ YKa3aHHEM 3TanoB UX GOpMHUPOBAHUSA B MpoLecce
0CBOEHHS 00pa30BaTeILHOI NMPOrPaMMBbl

Pazzens nuciuIminybl

K C
ox oJIepKaHue 1 > 3 2

CrocoOHOCTb HCIIOJIB30BAaTh OCHOBBI AKOHOMHYECKUX
OIIK-3 . + + + +
3HAHWU B PA3JIMIHBIX C(bean ACATCIIbHOCTHU

CroocoOHOCTh BBITIOIHATE HEOOXOIUMBIE IS COCTaBIIC-
HUS1 S)KOHOMHUYECKUX Pa3JiesIoB IUIAHOB pacyeThbl, 000CHO-

T1IK-3 + + + +
BBIBAaTh MX W TPEJCTABISATH PE3YJILTAThl PA0OTHI B COOT-
BETCTBMHU C [IPUHATHIMU B OpraHU3al[MU CTaHIapTaMU
2. Onncanue nokasartesieil 1 KpUTepUeB OLEHUBAHUS KOMIIETEHIIUI HA PA3JIHYHbBIX

Tanax ux GopMHpPOBaHUsl, ONMUCAHME IIKAJ OLlEHUBAHUSA

2.1. llIkama akageMUYEeCKHUX OILIEHOK OCBOECHUS TUCIINILINHEI

Bun onenku OreHku

HEY/OBJie- | yJIOBJIETBOPU-

AxageMuyecKas OleHKa 110 4-X OaJUILHOM IIKaJIe XOpOLIO OTJIMYHO
TBOPHUTEIHHO TEJILHO
Bun onenku OreHKHu
AkaneMudeckast OIiCHKa 110 2-X 0aJbHOU CUCTeME (3a4eT) HE 3a4TE€HO 3a4TEHO




2.2. Texymuii KOHTPOJIb

Conepskxanue dopma YposHu
Paznenst TpeOOBaHUi1 B Texnonorus OLIEHOYHOT' O
Kon IInanupyemble pe3ynbTaThl . o o
TUCIIUIDIMHBL | pa3pese pa3lnelioB | (OpMHUPOBAHUS cpencTaa TIOPOTOBBIN | TIOBBIIIICHHBIN |  BHICOKHI
JIACUATUTAHBL (KOHTpOJIST) (ynosi.) (xopomro) (oTM4HO)
3HaTh!
- OCHOBHBIC METOJIbI MOJICITUPOBAHUS
SKOHOMHYECKHUX CHCTEM H TIPOIICCCOB.
Ymers:
Bompocst u3 | Bonpoce! u3 | Bonpocs! u3
- MOJICJIMPOBATh PA3JIMUHBIC ACIICKTHI
. AynuTOpHBIC paznenos pas3znenoB pazmenoB
IIPOU3BOJICTBEHHO-(DUHAHCOBOM nesi- CdopmupoBaHHbIC .
OIIK . 3aHATHS, Yereiii onpoc, | 3.5,3.6 u 35,3.6mn 3.5,3.6mn
TensHOCTH nipeanpusiTaii AITK. 1,2,3,4 | 3HaHUS, yMCHHA U
-3 camocrositenbHast | TectupoBanue | 3.8. Tector | 3.8. Tector | 3.8. Tectn
Nwmets HaBbIKY: HABBIKU
pabota W3 pa3fena | W3 pasdena | W3 pasgena
- pellieHHs 3a/ia4 ONTHUMAIBHOTO BbI-
3.7. 3.7. 3.7.
Oopa;
- pa3pabOTKH SKOHOMHKO-MAaTeMaTH-
YECKUX MOJIENEH.
3HaTh:
- METONBI PEUICHUS Pa3INYHBIX KO-
HOMHKO-MaTeMaTUYCCKHUX 33]1a4.
YMers:
- UCTIONIh30BaTh SKOHOMHKO-
MaTeMaTHYeCKHUe MOJENTH JUTS OMHCAHHS Bonpocei u3 | Borpockt n3 | Borpockr 3
IPOLIECCOB  (PYHKIIMOHUPOBAHMS XO3STi- CpopMHpOBaHHEIE AyIUTOpHBIE v 5 13)2153Il3eJ160B ga;ll;%OB 13)353H§H60B
. . 3aHATHSA CTHBIN OMIPOC 5,3.6m 5,3.6mu 5,3.6m
[IK-3 |CTBYIOmMX CyOBEKTOB arpapHoi chepsl, | 1.2 3.4 SHAHUS, YMEHUS 1 5 1poc, 28 ’T 38 ,T s ’T
- paspabaTBIBaTh ONTHMH3ALMOHHBIE, HABBIKH CaMOCTOSITENbHAS | TECTHPOBAHUE .8. TecThl .8. TecTnl .8. Tectnl
MMHTAIMOHHBIC U OaJIAaHCOBBIC MOJICITH. pabora 13 p;371[ena 13 p;37aena 13 p§3711ena

MeTs HaBBIKH:

- peanuzanuu 9KOHOMHKO-
MaTeMaTHYeCKUX 3aJad Ha IMEepCco-
HaJIbHOM KOMIIBIOTEPE.




2.3. [IpomexxyTouyHast aTTecTanus

®opma YpoBHU
TexHonorus OLICHOYHOT'O >
Kon [Tnanupyemsbie pe3yabTaThl TIOPOTOBBIH . .
(hopmupoBaHus cpencTBa (ynoBa/ TIOBBIILICHHBIN |  BBICOKHUI
KOHTPOJIS : XOpOII0 OTJIINYHO
(KoHTpOILS) sauTero) (xopomo) | ( )
SHaTh: AynutopHble Bonpocsr u3 | Bompocsr u3 | Borpocs! u3
) 3aHSTHS, Ok3ameH, 3a4et, | paznena 3.1 u | pasmena 3.1 u | paznena 3.1 u
- OCHOBHBIE METOJBl MOJCIHUPOBAHUS SKOHOMUYECKUX CHCTEM U
HPOLIECCOB camocrositeiibHas |  TectupoBanue | 3.2. Tectoi u3 | 3.2. Tects u3 | 3.2. TecThl U3
P ) pabora pasgena 3.7. | paznena3.7. | paszmena 3.7.
Bormpocel u3 | Bonpocst u3 | Borpock! u3
AynuTopHsie 3auer, p p P
Ymerts: paznenos 3.2 | pazmenoB 3.2 | pasmena 3.2,
3aHSTHS, TECTUPOBAHME,
- MOJAEIHMPOBaTh  PpA3NUYHBIE ACHEKTHl  IPOU3BOJACTBEHHO- u 3.3. Tectol | u 3.3. Tectol 32u33.
OIIK-3 . . CaMOCTOSITENIbHAS |  [IPAKTUYECKUE
¢buHaHCOBOM AesiTenbHOCTH peanpusaTaid ATIK. u3 paszena U3 paszena Tectel u3
pabota 3a1aHus
3.7. 3.7. paznena 3.7.
Bonpocer u3 | Bompocsr u3 | Bompocsl u3
. AynutopHble
HmeTs HaBBIKH: LTI 3ager, pasmenos 3.2 | pazmenoB 3.2 | pa3aenos 3.2
- peleHus 3a/1a4 ONTUMATIBHOTO BEIOOPA; C&MOCTO?ITQJ‘I’I:HB.H npaktudeckue | u3.3. Tector | u3.3. Tector | u 3.3. TecTsl
- pa3paboOTKH 3KOHOMHUKO-MATEMaTHIECKAX MOJIEIIEHA. aGora 3aIaHus. W3 pasnena W3 pa3ziena | W3 pasnena
P 37. 37. 3.7.
SHaTh: AynutopHble Bonpocer u3 | Bompocs! u3 | Borpocs! u3
' 3aHSTHS, Ok3ameH, 3a4et, | paznena 3.1 u | pasmena 3.1 u | pasmena 3.1 u
- METO/IbI pELICHHS Pa3JIMIHBIX SKOHOMHKO-MAaTEMATHUECKUX 3a-
au camocTosiTenbHas | tectupoBanue | 3.2. Tectsl u3 | 3.2. Tectsl u3 | 3.2. Tectsl u3
) pabota pasgena 3.7. | paznena3.7. | paznena 3.7.
YMers:
Bonpocer u3 | Bompocsl u3 | Bompocsl u3
- WUCTIOJIb30BaTh 9KOHOMUKO-MaTeMaTHYECKHUe MOJIENH JUIA Omuca-|  AyIUTOpHbIE 3ayer,
HUS TIPOIECCOB (DYHKIIMOHMUPOBAHUS XO3SMCTBYIOIINX CYOBEKTOB 3aHATUS TECTUPOBAHUE pasienos 3.2 | paszenos 3.2 | pasgenos 3.2
po i p Yo Y ’ p " | u3.3. Tectnl | u3.3. Tectnl | u3.3. Tectnl
IIK-3 |arpapHoii cepsr; CaMOCTOSTENIbHAS |  MPAKTUYECKUE
13 pasena U3 paznena U3 paznena
- pa3pabaThIBaTh ONTUMH3AIIMOHHBIE, IMUTAIIMOHHBIE 1 OalaHCOBEIC pabota 3a7aHuA 37 37 37
MOJIEJIH. o o o
AYIHTOpHELE Bonpocer u3 | Bompocsr u3 | Bompocs! u3
HmeTh HaBLIKH: };aHﬂTfm 3aver, paznenos 3.2 | paszmenos 3.2 | pazzenos 3.2
- pea3aly SKOHOMUKO-MAaTEMAaTUYECKUX 3a1a4 Ha [ep- caMOCTosITeJ;BHa;I npaktryeckue | u3.5. Tecter | n3.5. Tector | u3.5. Tects
COHAJILHOM KOMIIBIOTEPE. pa Gota 3a/laHusl. n3 pasaciia n3 pasaciia u3 pasaeiia
3.7. 3.7. 3.7.




2.4. Kputepuu OlICHKH Ha 9K3aMeHE

OlLeHKa PK3aMeHaTOpa, YPOBEHb Kputepuu

BricTaBnsercs, ecny CTYACHT NOKa3ajl MOJNHbIE U TTyOOKHe 3HaHUS TPO-
TPaMMHOI0 MaTepuaja, JOTHYHO M apryMEHTHUPOBAHO OTBETWJ Ha BCE
BOIIPOCHI IK3aMEHAIIIOHHOTO OMJIeTa, a TaKXKe Ha JOINOJHUTEIIbHBIE BO-
IPOCHI

OT1iIuyHO

BLICTaBJ'IﬂCTCﬂ, €CJIn CTYACHT TBEPAO 3HACT HpOI’paMMHbIﬁ Martcpual,
TpaMOTHO €ro Hn3jiarac€t, HEC HOOITYCKACT CYHICCTBCHHBIX HETOYHOCTEH B
OTBETC, AOCTATOYHO IIOJHO OTBETHUJI Ha BOIPOCHI 3K3aMCHAIIMOHHOI'O
ounera u JOMNOJHUTCIILHBIC BOIIPOCHL

Xoporo

BBICT&BJ'IHCTCH, €CJIM CTYACHT ITOKa3aJl 3HAaHHUE TOJIBKO OCHOB IIpOorpaMm-
HOTO Marc€puajia, yCBOUJ €ro IHOBEPXHOCTHO, HO HE JOMYyCKaJl pr6LIX
OIINOOK WU HGTOIIHOCTefl, Tpe6yeT HaBOJAIIMWX BOIIPOCOB IJid IIpa-
BWJIBHOI'O OTBE€TA, HC OTBCTUJI HA JOMMOJHHUTCIILHBIC BOIIPOCHL

YJIOBJ'ICTBOpI/ITGJ'H)HO

BI)ICTaBJ'IﬂeTCﬂ, €CJIM CTYACHT HE 3HACT OCHOB HNPOTrpaMMHOI0 MaTtepua-

HeynosnersoputensHo
J1a, TOTYCKAaeT rpyOble OMIMOKHA B OTBETE

2.5. Kputepun OIleHKHM Ha 3a4eTe

OueHka 3K3aMeHaTopa, YPOBEHb Kpurepun

BeimonHun  mpenycMOTpeHHbIe pabodell mporpaMMoi J1abopaTopHble

3auTeHo
3aaHUS U OTYUTANICS 00 UX BBIIIOIHEHUN

He BwImoHMN npexycMoTpeHHbIe padoueil mporpaMMoi 1abopaTopHbIe

He 3auteno
3aJaHus UJIN HEC OTUUTAJICA 06 HNX BBIIIOJIHCHHUHN

2.6. Kpurepuu onienku Ha mudepeHInpoBaHHOM 3aueTe (3alIuTa KypcoBOIO MPOEKTA)

Ouenka Kputepuu

CTpyKTypa M conepaHHe KypCOBOTO IPOEKTa IOJHOCTBIO COOTBET-
CTBYIOT MPEIbSIBISEMBIM TPEOOBAHUSIM, B pacyeTax OTCYTCTBYIOT JIOTH-
YECKHE M aJITOPUTMHYECKH OIIMOKHM, BCE BBIBOABI M IMPEUIOKEHHS J10-
CTOBEPHBI ¥ apryMEHTHUPOBAHbI; 00yJaroIuiicss TOKa3an MOJIHbIE U TIy-
OoKye 3HaHUS 110 W3YYCHHOHW TeMe, JIOTMYHO M apryMEHTHPOBAHO OTBE-
THJI Ha BCE BOIIPOCHI, CBA3aHHBIE C 3aIIMTON KYPCOBOTO MPOEKTA

OT1inyHO

CTpyKTypa U cojiepKaHHue KypCOBOTO MPOEKTA B IIEJIOM COOTBETCTBYIOT
NPEIbIBISICMbIM TPEOOBAHUAM, B PACUETaxX OTCYTCTBYIOT JIOTHUECKHE U
AJITOPUTMHUYECKU OIIUOKH, HO OTJICIIbHBIC BBIBOJBI U MPEUIOKCHUS BbI-
Xoporio 3BIBAIOT COMHEHHE M HE JIO KOHI[A apryMEHTHPOBAHBI; O0ydaroIuiics
TBEPJIO 3HAET MaTepUall II0 TeMe MPOEKTa, TPAMOTHO €T0 U3JIaraer, He JI0-
MYyCKAeT CYIIECTBEHHBIX HETOYHOCTEW B OTBETE, JOCTATOYHO MOJHO OTBE-
YaeT Ha BOIIPOCHI, CBSI3aHHBIE C 3alIUTON KypCOBOTO MPOEKTA

CTpyKTypa U coaep’kaHHe KypCOBOIO MPOEKTa HE MOJHOCTHIO COOTBET-
CTBYIOT MPEIbSABIISIEMbIM TPEOOBAaHUSIM, B pacueTax JOMyIIeHbl He TPY-
Oble JIOTMUYECKHE M alTOPUTMHUYECKH OINMOKM, OKa3aBIIMe HEeCyIle-
CTBEHHOE BIIMSIHUE Ha Pe3yJIbTaT PeICHUs] SKOHOMUKO-MaTeMaTHIECKUX
3aja4, OT/ENbHBIC BHIBOJBI M MPEJIOKEHHS BBI3BIBAIOT COMHEHUE W HE
0 KOHLIA apryMEHTUPOBAHbI, OOyYarOIIMics MOKa3aJl 3HAHUE TOJBKO
OCHOB Marepuaja 1o TeMe IPOEKTa, YCBOMJ €r0 MOBEPXHOCTHO, HO HE
JIOITyCKaJl IPH OTBETE Ha BONPOCHI IPyOBIX OIMOOK MM HETOUHOCTEH

y,HOBJ'ICTBOPI/ITeJ'ILHO

CTpykTypa W coJepKaHHEe KypCOBOTO TPOEKTa HE COOTBETCTBYIOT
MPEbABISIEMBIM TPEOOBaHHUAM; B pacdyeTax JOIMyIIeHbl TPYObIe JIOTHYe-
CKHE 1 aJITOPUTMUYICCKUEC OH_H/I6KI/I, TIOBJIMABINNE Ha PE3YJIbTAT PCIICHUA
HCYJIOBHCTBOPI/ITCHI)HO 9KOHOMHUKO-MATEMAaTUYCCKUX 3aa4 U JOCTOBCPHOCTL CACJIAHHBIX BBIBO-
JIOB ¥ TIPEJJIOKEHUH; 00YJarOIIUICS HE 3HACT OCHOB MaTepHalIa Mo TeMe
KypPCOBOI'O IMPOEKTA, JIOMYCKAET IPH OTBETE Ha BOIPOCHI IPYObIe OMIHOKH U
HETOYHOCTH




2.7. Kputepuu o1ieHKH KOHTPOIBHON paOOTHI

Orenka 3K3aMeHaTopa, YpOBEHb Kpurepun

3auTeHo

CprKTypa " COACPIKAaHUC KOH’I’pOJ’ILHOfI pa6OTLI B IICJIOM COOTBETCTBY-
0T NIPEABABIACMBIM TpC60BaHI/I$IM, B pacducTax OTCYTCTBYIOT JIOTHYC-
CKHEC U AJITOPUTMUYCCKU OHII/I6KI/I, 06yqa}0m1/1171051 TBEPAO 3HACT MATCPU-
aJl II0 TEMC KOHTpOJ'II;HOfI, T'paMOTHO €T0 Hu3Jjiaract, HE AOITYCKACT CYIIC-
CTBCHHBIX HETOYHOCTEH B OTBETE, JOCTATOYHO IIOJIHO OTBEYACT HA BOIIPO-
Chbl, CBA3aHHLIC C MaTCpUaJIaMUn KOHTpOJ'II:HOfI paGOTI)I

He 3auteno

CTpyKkTypa W cojiepiKaHHe KOHTPOJILHOW pabOThl HE COOTBETCTBYIOT
MPEIbSABISICMBIM TPEOOBAHUM, B PacyeTax MMEIOTCS JOTHUSCKUE U aj-
TOPUTMHYECKH OIMNOKHM, OOYYarOIIWKCSA HE 3HAET OCHOB Marepualia Iio
TEMe KOHTPOJIEHOW pabOThl, JOMYyCKAaeT MpU OTBETE Ha BOIPOCHI TPYyObIC
OIIMOKHU ¥ HETOYHOCTH

2.8. Kputepuu OlleHKH YCTHOTO OMpoca U KOJIJIOKBUYyMa

Ormenka Kpurepun
OmmiHo OO0y4YaroIUiCcs YETKO BBIPAYKACT CBOKO TOYY 3PEHHS IO paccMaTpHBac-
MBIM BOTIPOCaM, MIPUBOSI COOTBETCTBYIOIIUE MPUMEPHI
X oDoLo OO0y4JaroIUics XOPOIIIO BIAJCET MaTEPUAIOM, HO JIOIYCKAeT OTICIIbHBIC
P MOTPENTHOCTH B OTBETE
OOyyaromuiicss JEMOHCTPUPYET CYIIECTBEHHEBIE MPOOENBI B 3HAHHUAX
Y 10BIETBOPUTENBHO YHaIotl A Thrpy yi p
OCHOBHOTO y4e0OHOr'0 MaTepraa
OO0yyJaromuiicss JEMOHCTPUPYET HEYMEHHE JTaXKe C TIOMOIIBI0 MPernoa-
HeynoBiieTBOpUTEIIBHO BaTeNs IOJIyUYNUTh MPABUIBHOE PEIICHUE 3a7aud M3 YUCia MPEeIyCMOT-

peHHBIX pabodel mporpaMMoi Y4eOHOM TUCIIUITITUHBI

2.9. Kpurepuu olleHKH TECTOB

YpoBHU OCBOCHUS
. Ornenka Kputepuu
KOMIECTSHIHH
Bricokwit OTJINYHO ConeprxkaHre IpaBUIbHBIX OTBETOB B TecTe He MeHee 90%
ITponBunyTHII XOPOIO ConeprkaHue paBUIHHBIX OTBETOB B TeCTE HE MeHee 75%
[Toporossrii YZOBIIETBOPUTEIILHO CopneprkaHre IpaBUIBHBIX OTBETOB B TecTe He MeHee 50%
He cdopmupoBansl | HeynosnerBoputenbHo | ConepikaHue MpaBUIBHBIX OTBETOB B TecTe MeHee 50%

2.10. Kputepuu o1leHKH pelieHus 3a1a4

Ornenka Kputepuu
CTyJCHT BBIMOJHUI PabOTy COTJIACHO BCEM TPEOOBAaHMSM, MPOSIBUI TBOPYECKHE CIIO-
OTin4HO coOHocTH Tipu oopmileHHH PadOT, CYIIECTBEHHO Pa300pajics B BOIPOCAX PELICHHS
3a1a4
CTyIeHT BBITIOJHWI PabOTy COTJIACHO BCeM TPEOOBAaHUSM, OJHAKO UMEIOTCS HE3HAYH-
Xoporio TeNbHbIC HEJI0PAOOTKHU; MPOSIBUI TBOPUECKUE CHOCOOHOCTH MpH oGOpMIICHHH padoT,
pa3o0paiicst B BONPOCAax PElICHHUs 3a/1a4
CTyZIeHT IEMOHCTPUPYET CYLIECTBEHHbBIC POOEIIbl B 3HAHUSX, HE COBCEM pa3o0pajics B
Y 10BIIETBOPUTENIBHO YACHT A PHPYET CyIL p ’ p p
BOMPOCAX PEIICHHUS 3a/1ad.
CTyIeHT JEMOHCTPUPYET HEYMEHHE J1aXKe C ITOMOIIBIO MPEMOIaBaTes MPaBUILHO BbI-
HeymoBneTBOPHUTENIBHO [[IOJHUTH TIOCTABICHHYIO 3a/1a4y W3 YMCla MPeAyCMOTPEHHBIX pabodell mporpaMmoi

yaIeOHON JTUCITUTUIAHBI

BreimonHeHue miaga

2.11. Kputepuu J0mycka K 3a4eTy

71a00paTOPHBIX 3aHITHI



3.

TunoBbie KOHTPOJIbHBIE 3aJaHU /151 OEHKH 3HAHUM, YMEHUI U HABBIKOB
3.1. Bonpocsl k 3k3aMeHy

1. Hcropus npuMeHEHHS MaTeMaTHYECKIX METOAOB B SKOHOMUKE
2. CucTteMbl M CHCTEMHBII TOJIXOJT
3. Mogenu 1 MOJETIMPOBAHKE: TIOHATHE, CIIOCOOBI OIMCAHHS, HIEMEHTHI
4. Heo0XoANMOCTb UCIIONB30BAHMUS MOJICNICH MPU N3yYEHHH SKOHOMUYECKUX MPOLIECCOB U CUCTEM
5. Kiaccuduxarus 3kx0HOMHKO-MaTeMaTHUECKUX METOJJOB U MOZEIEH
6. Drambl MOAEIUPOBAHUS
7. CucTeMbl HEU3BECTHBIX M OTPaHIMYEHHUI ONTHMHU3AIMOHHBIX MOJIETIEH
8. Kpurepnn onTUManbHOCTH M IIENEBbIE (DYHKII
9. ®opMbI 3aKCH IKOHOMHUKO-MATEMATHUECKIX MOJIEIICH
10. Meroap! MHOTONIApAMETPHYECKON ONTUMH3AIIMHI: METO/ TTOCIIEIOBATENILHBIX YCTYTIOK
11. Meroapl MHOTONapaMETPHUYECKON ONTUMH3ALIMI: METO/I TIOUCKA KOMIIPOMUCCHOM 11e1eBOM (DYHKINH
12. DKxOHOMHKO-MaTeMaTHYecKast MOJIEIb TT0 ONTHMH3AINH PAIOHOB KOPMIICHHS
13. DxoHOMMKO-MaTeMaTHYecKas MOZIEIb TT0 ONTHMH3AIMH OTPACIEBOM CTPYKTYPhI IIPOU3BO/ICTBA
14. DKOHOMHKO-MaTeMaTH4ecKasi MOAEIb [0 ONTUMHU3ALNH PECYPCHOTO MIOTEHIMANA MPEIIPHSTHS
15. Teoperuueckue OCHOBBI MOJIEIHPOBAHKS B YCIIOBUSX PUCKA M HEONPEAETICHHOCTH
16. Croxactuueckue MOIEIH
17. Ontumuzanys napameTpoB YCTOHUHBOTO Pa3BUTHS CHCTEMBI
18. OcHoBBI TEOpPHUH UTD
19. Kpurepuu BbIOOpa cTpaTeruy B YCIOBUSIX HEONPENEICHHOCTH: MAKCUMHUHHBINA, HEUTPAIBHOTO U a3apTHOTO
UTPOKa
20. Kpwurepnu BbIOOpa CTpaTeru B YCIOBUSIX HeonpeaeneHHocTr: Caumka u [ 'ypBuna
21. Kpurepun BeIOOpa CTpaTeruu B ycloBusx prcka: baiieca-Jlamiaca u pacmmpeHHbIii MaKCUMAHHBIH
22. Kpurepun BEIOOpa CTpaTeruyl B yCIOBUSX pHcKa: kputepuii Xomka—Jlemana u ['epmeiiepa
23. CereBble MOEIH: MIOHSITHE, CIIOCOOLI OITUCAHMS, IIEMEHTEI
24. VIMuTanmoHHBIE MOIEINA
25. banaHcoBble MOOEN
3.2. Bompocsl K 3a4eTy
1. TlocraHoBKa 3aa4y TUHEHHOTO POTPAMMHUPOBAHHUS
2. AJrOpUTM CHMILIEKCHOTO METO/a
3. Cucrema HEM3BECTHBIX B 3a]lauax JIMHEHHOTO MPOrpaMMHUPOBaHUS
4. Cucrema orpaHd4eHHH B 33a4ax JMHEWHOTO MPOrpaMMHUPOBaHHS
5. Kpurepun ontumManbHOCTH U LiesieBast GyHKIMS
6. AJIrOpUTM pelIeHus TPaHCIOPTHBIX 3a/1a4
7. Pa3paboTka 5KOHOMHUKO-MaTeMaTHIECKOW MOJIEITU MO ONTUMH3ALIUH PAIIHOHOB KOPMIICHUS
8. Peanmuzanust 5SKOHOMHKO-MaTEMATHIECKOH MOJICTIH TI0 ONTUMH3AIMN PAIIMOHOB KOPMJIICHUSI
9. Pa3paboTka 3KOHOMHKO-MaTEMaTHYECKOW MOJIENIH 110 ONITUMHU3ALNH CTPYKTYPbI IPOU3BOACTBA
10. Peanuzanusi 5KOHOMHUKO-MaTEMaTHYECKOW MOJIENH 110 ONITHMHU3AINH CTPYKTYPbI IPOU3BOJICTBA
3.3. Bompocs! k qud depeHiimpoBaHHOMY 3a4eTy (3aluTa KypCOBOTO MPOEKTA)
1. TIpoBepka 3HaHUil 10 MaTepuanaM MepBO TJIaBbl B COOTBETCTBHU C MHIUBUIYaJIbHOI TEMOIl KypCOBOTO
MpoeKTa
2. TlpoBepka 3HaHHI TpeAMETHOM 001acTH (00HEKTa MOACITHPOBAHIIS)
3. IIpoBepka 00BEKTUBHOCTH MCXOIHON HH()OpMAIHN
4. TlpoBepka afeKBaTHOCTH aIrOPUTMOB 0OpPaOOTKH UCXOHOM MH(OpMAILIUK U TOCTOBEPHOCTH PE3yJIbTATOB
pacyeroB
5. OueHka JOCTOBEPHOCTH BXOIHON HH(pOpMaUH 1151 pa3pabOTKH SKOHOMHKO-MAaTEMaTHYECKON MOJIEITH
6. OreHka palMoOHAIBHOCTH CTPYKTYPhI 3KOHOMHKO-MATEMaTHUECKO MOIEITH
7. OreHKa aJieKBaTHOCTH SKOHOMHMKO-MaTEMaTHIECKOM MOJICITU MTPEIMETHON 00JIacTH
8. OueHka JOCTOBEPHOCTH PE3yJIbTATOB PELICHHUS] SKOHOMHUKO-MaTeMaTHIECKOH 3a1a4un
9. Ouenka KauecTBa MOCTONTUMHU3ALMOHHOTO aHAIN3a
10. OueHka yMeHUH HHTEPIIPETHPOBATH PE3YIILTATHI peai3allii SKOHOMHKO-MATEMAaTHIECKON MOIeITH

3.4. 3amanust i1 KOHTPOJIBHOUN paOOThI
He mpenycmorpena



3.5. Bompochl K yCTHOMY OpoCy

1. B xakoMm ciydae 3ajaya JIMHEHHOIO MPOrpaMMHUPOBAHMS MOXKET OBbITh PElIEHa CUMILIEKCHBIM
METOJOM C €CTECTBEHHBIM 0azucom?

2. YTO 3HAYUT «IPUBECTH CUCTEMY HEPABEHCTB K KAHOHUYECKOMY BUIY»?

3. KaxoB 3KOHOMMYECKHH CMBICI IOIIOJHUTEIIbHBIX HEU3BECTHBIX ?

4. KaxoB 5KOHOMHYECKHI CMBICII IIEPBOIO OIIOPHOrO IIaHa?

5. KaxkoB nopsiaok 3anonHenuss m+1 (MHIEKCHON) CTPOKH?

6. Kak onpenenuTs ONTUMAIBHOCTh OIIOPHOTO IIaHa?

7. KakoB mopsa0K 3aroyiHeHust KOHTPOJIBHOTO CTON0na?

8. KakoB nopsa0k 3aroyiHeHus! CTOJI01a CUMITJIEKCHBIX OTHOIICHUNA?

9. Kak ompenensercs pazpemaromuii cronoen?

10. KakoB 5KOHOMHUYECKUI CMBICI pa3pelIarolero cronomna?

11. Kak onpenensieTcs: pazpeniaromiasi CTpoka?

12. Korpa 3agaya cunTaeTcst BIpOXKICHHOM, Kak 0OPOTHCS C BBIPOKIACHHOCTBIO 3a7jaun?

13. Yro Takoe ureparus’?

14. C yero HayMHAeTCA EPEXO OT OAHOIO OINIOPHOIO IUIAHA K Apyromy?

15. Kak npu mepexojie K HOBOH CHMIUIEKCHOH Ta0JIMIE OCYIIECTBISIETCS IMEPECUYET SIEMEHTOB,
CTOSIBILIMX B pa3pellaroleil CTpoke?

16. Kak npu mepexojie K HOBOM CHMIUIEKCHOH Ta0JIMIE OCYIIECTBISIETCS IMEPECUYET SIEMEHTOB,
CTOSIBIIMX B pa3peliaroieM croaoue?

17. Kak npu mepexojie K HOBOH CHUMIUICKCHOW TaOJHIE OCYIIECTBISIETCS MEPECYET BCEX OCTallb-
HBIX 3JIEMEHTOB, HE CTOSBIIMX B pa3pellaloIUX CTPOKe U cToo1e?

18. Kaxoii ¢opmMysoii MOXKHO OMHUCATh MPAaBUIIO MPSMOYTOJIBHUKA, 10 KOTOPOMY MPOUCXOJUT TIe-
pecyeT JIEMEHTOB, HE CTOSBIIMX B pa3pellaroliuX CTPOKe U cTooue?

19. KakoB CMBICIT TEXHUKO-3KOHOMUYECKHUX KOA((HUIIMEHTOB B IEPBOM OIIOPHOM ILIaHE?

20. Yo Takoe k03(h(HUIIMEHTHI 3aMEIIEHUS U KAKOB UX YKOHOMHUYECKHUIT cMbIC?

21. B xakoMm ciyyae 3ajaya JUHEHHOro MPOrpaMMUPOBAHUSI MOXKET OBbITh pelIeHa CUMILJIEKCHBIM
METOJIOM C €CTECTBEHHBIM 0a3ucom?

22. YTo 3HAUUT «IIPUBECTH CUCTEMY HEPABEHCTB K KAHOHUUYECKOMY BUTY»?

23. KakoB 3KOHOMMYECKHN CMBICI IOTIOJHUTEIBHBIX HEU3BECTHBIX ?

24. KakoB 5KOHOMHYECKHUH CMBICII IEPBOT0 ONOPHOTIO I1aHa?

25. KakoB nopsok 3anosHeHust m+1 (MHAEKCHON) cTpoKu?

26. Kak onpeneiauTb ONTUMaIbHOCTh OIIOPHOTO IJIaHa?

27. KakoB Mops10K 3aroJIHEHHsI KOHTPOJIBHOIO cTON0a?

28. KakoB MopsiIoK 3aIl0JIHEHUS CTOJI011a CUMIUIEKCHBIX OTHOLICHHM?

29. Kax ompenesnsercs pa3zpemaromuii cronden?

30. KakoB SKOHOMHUYECKHI CMBICI Pa3pelIatoiero cToaomna?

31. Kak ompenensercs pa3pemaronas cCTpoka’?

32. Korpa 3aaua cunraercs BbIPOXKIEHHON, KaK O0OPOTHCS ¢ BBIPOKICHHOCTBIO 3a1auu?

33. Yro takoe urepanus’?

34. C yero HauYMHAETCS MEPEXO] OT OJJHOTO OIOPHOTO IJIaHa K Ipyromy?

35. Kak mpu mepexoje K HOBOH CHMIUIEKCHON TaOiMIe OCYLIECTBISETCS IMEpecyeT 3JIEMEHTOB,
CTOSIBILIMX B pa3peliaolei cTpoke?

36. Kak mpu mepexoje K HOBOIH CHMIUIEKCHON TaONMIle OCYLIECTBISETCS MEpPECcYeT IIEMEHTOB,
CTOSIBIITUX B pa3peliaroiieM cToome?

37. Kak mpu mepexojie K HOBOW CHMIUIEKCHOM TaOJUIE OCYLIECTBISETCS MepecyeT BCeX OCTallb-
HBIX AJIEMEHTOB, HE CTOSBILIMX B pa3pelIaloliuX CTPOKe U cToo1e?

38. Kaxoii popmynoit MOXKHO onucarh MPaBUIIO MPSMOYTOJIbHUKA, IO KOTOPOMY MPOHCXOAUT Iepe-
CUET 3JIEMEHTOB, HE CTOSBILIUX B pa3pellaoLINX CTPOKE U CTOIOIe?

39. KakoB cMbICT TEXHUKO-?)KOHOMHYECKHX KO3()(DUIIMEHTOB B IEPBOM OITOPHOM ILIaHE?

40. Yrto Takoe k03 (HULIHEHTHI 3aMELICHHS U KaKOB MX IKOHOMUYECKUIN CMbICIT?

41. Kak B 00111€M BHU/I€ MOXHO C(OPMYIUPOBATH MOCTAHOBKY TPAHCIOPTHOM 3a1aun?
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42. KakuM 00pa3oM MOKHO MaTEeMaTHYECKHU 3alycaTh OrPAaHUYCHHS 110 HAJTMYHUIO TPy3a B IIYHKTaX
OTHpaBJICHUS?

43. KakuM 00pa3oM MOXKHO MaTeMaTHUECKH 3alMCcaTh OrPAaHUYEHUS MO YAOBJIETBOPEHUIO MOTPEO-
HOCTH ITYHKTOB OTpeOsIeHus B rpyse?

44. TlpuBeanTe 3aMKUCh TPAHCIIOPTHOM 3a/1a4 B CTPYKTYPHOU (hopMme.

45. B KakoM cirydae TpaHCIIOPTHAs 3aa4a CUUTACTCS OTKPBITOM?

46. B xakoMm ciyyae TpaHCIIOPTHas 3a7a4a CUUTAETCSI 3aKPBITOM?

47. KakuM 00pa3oM OTKpbITasi TPAHCIOPTHAs 3a7aya MOXKET ObITh IPUBEECHA K 3aKPBITOMY TUITY?

48. KakoB kpuTepuil ONTUMAIBHOCTH B pelIeHHON Bamu TpancniopTHoli 3anaue?

49. JIns 3anucy Kakux 3HaAUYCHWH B TaOJuUIe JJIs pellieHus] TPAHCIOPTHOM 3ajauu NpeHa3HaueHbl
crpoka Vj u cronben U;?

50. Kakoii cioco0 nocTpoeHus NepBoro OOPHOIo MJIaHa TPAHCIIOPTHOM 3aJjau MCII0JIb30BaIN?

51. B yem cymHOCTb pacupeieneHust 00beMa IEPEBO30K METO/I0M CEBEPO-3aa HOro yria?

52. Kakum 00pa3oMm Ui Kax10ro OIOpHOTO IJIaHa ONpeesIseTCs 3HaUeHHUE 1e/1eBO (GyHKIMN?

53. KakoMmy 3Hau€HHIO TOJDKHO OBITH PABHO KOJMYECTBO 3aMOJIHEHHBIX KJIETOK B KQKIOM OTIOPHOM
iane?

54. Korzia onopHbIi MJIaH CYUTAETCS BBIPOKICHHBIM?

55. Kak yCTpaHUTb BBIPOKIEHHOCTH OIIOPHOTO I1aHa?

56. Kak npoBepHUTh ONMOPHBIN IJIaH HA ONTUMAJILHOCTh?

57. KakoB ajaropuTm pacuera NOTEHIMAJIOB 3aMl0JHEHHbIX Ki1eTok? [IpuBenute hopmyiy.

58. KakoB anropuTm pacuera XapakTepUCTHK cBOOOAHBIX KieTok? [IpuBenute hopmyiry.

59. KakoB 5KOHOMUYECKUI CMBICIT XapaKTEPUCTUK CBOOOIHBIX KJIETOK?

60. PacckaxxuTe alropuT™ 1epexoa OT OJJHOTO OIIOPHOTO IUIaHA K CIIEAYIOLIEMY.

61. Packpoiite mpaBuia MOCTPOEHUS 3aMKHYTOI0 KOHTYpa, [0 BEpIIMHAM KOTOpPOro OyayT mepe-
MelIaTbcs 00bEMBI IPY30IIEPEBO30K ISl YIIYUILIEHUS OTIOPHOIO IUIaHAa.

62. Packpoiite npaBuiia nepeMenieHus 00beMOB Ipy30IepeBO30K M0 BEpUIMHAM 3aMKHYTOIO KOH-
Typa.

63. O 4eM CBUIETENBCTBYET HAJIMYNE B ONITUMAJIbHOM IIIAHE HYJIEBBIX XapaKTEPUCTUK

64. ChopMynupyiiTe NOCTAaHOBKY 337a4d 10 ONTHUMH3AIUN PAIMOHOB KOPMJICHUSI.

65. Kakoll kpuTepuii ONTUMaJIbHOCTH B 337a4€ 110 ONTUMU3ALUN PALIMOHOB KOPMJICHHSA?

66. Uto nprHHMaETCs 32 OCHOBHBIE IIEPEMEHHBIE B SKOHOMUKO-MATEMAaTUYECKOW MOJIEH 10 OITH-
MH3alU paoHoB kopmiieHus? Haliqure ux B papaboranHoil Bamu monenu.

67. Uto nmpuHUMAaETCs 32 BCIIOMOTAaTEIbHYIO MIEPEMEHHYIO B SKOHOMHKO-MAaTeMATHYECKON MOJEIN
10 ONITUMU3ALMK PAllMOHOB KopMiieHus? Hailinute ee B pazpabotanHoit Bamu mozaenu.

68. 3anuuuTe B CTPYKTYpHOH (hopMme 1ieNeByr0 (PyHKIMIO 3KOHOMHKO-MAaTeMaTH4eCKOW MOJIENHU TI0
ONTUMU3ALMH PALMOHOB KOPMIIEHUS. PaCKpoiiTe SdKOHOMUYECKHUN CMBICIT BCEX DJIEMEHTOB 3TOI'0 BBIpaKe-
Hus. Haliaure neneByro ¢yHKuuio B paspaboranHoit Bamu monenu.

69. Kaxast BxonHast MH(opMmanus HeoOXoIuma Juisd pa3paboTKH S3KOHOMHKO-MAaTeMaTHIYeCKON MoJie-
JIM 110 ONTUMHU3ALUU PAIIMOHOB KOPMJIEHUS?

70. 3anumMTe B CTPYKTYpHOH (popme orpaHuuyeHHE MO TrapaHTUPOBAHHOMY Y/JOBJIETBOPEHHUIO IO-
TPeOHOCTH CENTbCKOXO03SHCTBEHHBIX )KMBOTHBIX B MUTATEJIBHBIX BEIIECTBAX, MAKPO- U MUKPOIJIEMEHTAX.
Packpoiite 5JKOHOMUYECKUN CMBICII BCEX HJIEMEHTOB JTOr0 BbIpakeHusA. Halaure 5T orpaHudeHus B
paspabortanHoi Bamu mozaenu.

71. Kakumu cioco6aMu ONMCHIBAIOTCS MPeJIesbl BKIIOUEHHS OTeIbHBIX KOPMOB WM TPYIIT KOPMOB
B panuoH?

72. 3anumMTe B CTPYKTYpHOH (hopMe OrpaHHUuYEHHE 0 YCTAHOBJIECHUI0 MHUHMMAIBHBIX M MAaKCHU-
MaJIbHBIX TPAHUL CKAPMIIMBAHUS OTJENBHBIX KOPMOB U UX I'PYMI B MPOLIEHTaX OT CYMMapHOI0 KOJU4e-
CTBa KOPMOBBIX €IMHHII, COIEPKALUXCA B paliuoHe. PaCKpoiTe 3KOHOMUYECKUI CMBICI BCEX DJIEMEH-
TOB 3TOrO BeIpakeHus. Haiiaure 3tu orpannuenus B paspadotanHoil Bamu monenu.

73. 3anummTe B CTPYKTYpHOU (hopMe OrpaHMUYEHHE 110 MAaKCUMAIbHOMY CYTOUHOMY MOTPEOJICHHIO
OTJENBHBIX KOPMOB B (hu3nyeckoi macce. PackpoiiTe SKOHOMHUYECKHI CMBICT BCEX AJIEMEHTOB 3TOTO
BeIpakeHus1. Haiinute 3Tu orpannyenus B pazpaboranHoit Bamu moaemnu.
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74. 3anumuTe B CTPYKTYPHOU (hopMe OrpaHuueHHe M0 COOTHOILICHUIO OTAEIBHBIX BUIOB KOPMOB H
n00aBOK. PackpoiiTe S3KOHOMUYECKU CMBICIT BCEX 3JIEMEHTOB 3TOTO BhIpakeHus. Halimure »Ti orpaHu-
4yeHus B pazpabotanHoi Bamu mozenu.

75. 3anummre B CTPYKTYpHOU (popme orpaHuyeHue Ajs NojcYeTa CyMMapHOIro KOJIMYECTBa KOPMO-
BbIX €JIMHUI] B pallMOHE. PaCKpoiTe 3KOHOMUYECKUI CMBICI BCEX 3JIEMEHTOB 3TOrO BhIpaxkeHus. Haiinn-
T€ 3TO OrpaHUYEHHE B pa3paboTaHHON Bamu mozenu.

76. Ha npumepe pazpaboTaHHoi Bamy 3KOHOMUKO-MaTeMaTH4ecKOi MOJENN 110 ONTUMM3ALMH palyo-
HOB KOPMJICHUSI PACKpONTE 3KOHOMHYECKMH CMBICI BCEX TEXHUKO-IKOHOMUYECKUX KOI(P(UIIMEHTOB.
Hampumep, uro o3HauaroT K03(h(HULIHEHTHI, pacloNIOKEHHBIE Ha TIEPECEUCHUH: TIEPBOTO OrpaHrYeHHs U Xi;
LIECTHAIATOr0 OrpaHU4eHus U X13 ¥ T.1.7

77. Kak paccunTbIBatoTCs 3HaYeHUs KO3 (PUIIMEHTa, HAXOSIIErocs B IBAIIATh JEBATOM OTpaHHye-
HUM 110 cTo0Iy X1, U 3HAYEHUS BCEX OCTAIbHBIX KOA(PPHUINUEHTOB 10 OCHOBHBIM IIEPEMEHHBIM B JBa-
JATh AEBATOM U TPUALIATOM OTPAHUYEHUSAX?

78. ChopMmynupyiTe IOCTAHOBKY 33Jauy 10 ONTUMH3ALUN OTPACIEBOM CTPYKTYphl IPOM3BOACTBA.

79. Kaxkoif moka3zatenb BBIOMpaeTCsl B TaHHOM 33/1a4e B KAYECTBE KPUTEPHSI ONTUMAIBbHOCTH?

80. UTro nmpHHHUMAaETCs 32 OCHOBHBIC IIEPEMEHHBIE B DKOHOMHUKO-MaTEMaTHYECKOM MOJENH 1O OIl-
THMU3AlUK OTPACIIEBOM CTPYKTYpHI IpousBoacTBa? Haiinure ux B pazpaboranHoit Bamu moaenu.

81. Yro npuHUMAaETCs 32 BCIIOMOTaTENIbHYIO IIEPEMEHHYIO B MOJIEIIN 110 ONTHUMHU3ALMH OTPACIEBOM
CTPYKTYpHI nipon3BojacTBa? Halinure ee B pazpaboTranHoit Bamu monenn.

82. 3anuiuTe B CTPYKTYpHOH (hopMme 1eneByro (YHKIHIO SKOHOMHKO-MAaTeMaTH4YeCKOM Mojienu
II0 ONTHMH3ALUU OTPACIEBOM CTPYKTYpbI NPOU3BOJACTBA. PacKpolTe 3KOHOMMYECKUH CMBICI BCEX
3JIEMEHTOB 3TOr0 BhIpaxkeHus. Haliaure neneByro GyHkiuo B pazpaboranHoit Bamu mozaenu.

83. Kakast BxonHast mH(popmanys HeoOXo1uMa T pa3padoTKH SKOHOMHKO-MAaTeMaTHIECKONH MOJIe-
JIM 110 ONTHUMHU3ALUU OTPACIIEBOM CTPYKTYpBI IPOU3BOJCTBA?

84. 3anumuTe B CTPYKTYpPHOH (popMe orpaHuueHHe MO HCIOJIB30BAHUIO PecypcoB. Packpoiite
HKOHOMHYECKUI CMBICI BCEX 3JEMEHTOB 3TOro BblpakeHus. Haiinute 3T orpanuuenus B paspabo-
TaHHOU Bamu monenu.

85. Kakum obOpa3zom B pa3paboTaHHON Bamu Mojenn onmuchIBaroOTCS arpoTeXHUYecKue TpedoBa-
HUS?

86. 3anuiuTe B CTPYKTYpHOH (pOpME OrpaHUYEHHUE IO YCTAHOBJICHHWIO MHUHHMMAJIbHBIX U MaKCH-
MaJIbHBIX MPEENIOB HACBILIEHUS CEBOOOOPOTOB OTIECIBbHBIMU KYJIbTypaMU WM TpYyHNIaMH KyJIbTYp.
PackpoiiTe 5KOHOMUYECKUI CMBICI BCEX 3JIEMEHTOB 3TOrO BhIpakeHHs. Haliaure 3T orpaHuYeHMs B
paszpaboranHoii Bamu monenu.

87. 3anuiuTe B CTPYKTYPHOM (opMe OrpaHMUYEHHE MO0 OOECTIEYEHHOCTH O3UMBIX KYJIBTYpP Hpe-
HIECTBEHHUKaMU. PackpolTe SKOHOMHYECKHMM CMBICI BCEX JJEMEHTOB JTOTO BbIpakeHUWs. Hannure
3TO OrpaHUuYEHHe B pa3paboTaHHOi Bamu monenu.

88. 3anuumTe B CTPYKTYpHOU (hopMe OrpaHUuEHHE 110 BBITIOJIHEHUIO IOTOBOPHBIX 0053aTENbCTB IO pe-
aNM3alK TPOAYKIMHU. PacKpoiiTe 3KOHOMUYECKHH CMBICI BCEX AIEMEHTOB 3TOr0 BeIpaxkeHus. Haiinure atu
orpaHUyeHus B pazpaboraHHor Bamu monenu.

89. 3anumuTe B CTPYKTypHOH (opMe OrpaHHMUEHHE MO OOECIEYEeHUI0 OTPaciid KUBOTHOBOJICTBA
KOpMaMH. PackpoilTe S5KOHOMUYECKHN CMBICI BCEX AIEMEHTOB TOr0 BbIpakeHus. Halinure 3Tn orpa-
HUYEHUS B pazpaboTraHHON Bamu monenu.

90. 3anuiuTe B CTPYKTYpHOU (hopMe orpaHUUYeHHE AJIs ONPENETICHHUS] CyMMbl POU3BOACTBEHHBIX
3aTpaT MO NpeAnpusATHIO. PackpoiiTe SKOHOMHMYECKHMH CMBICI BCEX AJJIEMEHTOB 3TOTO BBIPAKEHUS.
Haiigure sTo orpannuenue B paspaboranHoit Bamu mozenu.

91. BcmoMHHUTE alropuTM pacdyera BCeX TEXHUKO-3KOHOMUYECKHX KOI()(UIIMEHTOB 3KOHOMHUKO-
MaTe€MaTHYECKOW MOJIENH 110 ONTUMHU3AIMH OTPACI€BON CTPYKTYPhI IPOU3BOACTBA.

92. PackpoiiTe MOHATHE PUCKA U HEONIPEIEIEHHOCTH.

93. 3anuuTe Gopmyiy BbIOOpa CTpaTeruu 1o Kpurepuio Bambaa.

94. PackpoiiTe alropuT™ BeIOOpa CTpaTeruu no Kpurepuio Banbra.

95. 3anuuTe GopmMyay BEIOOpa CTpaTETHuH MO KPUTEPUIO HEUTPATILHOTO UTPOKA.

96. Packpoiite alropiut™ BbIOOpa CTPATEruy MO KPUTEPUIO HEUTPAILHOTO UTPOKA.
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97. 3anumute GopMyny BeIOOpa CTpaTeruu MO KPUTEPHIO a3apTHOTO UTPOKA.
98. Packpoiite anroput™ BeIOOpa CTPATETHH IO KPUTEPHIO a3apPTHOTO HIPOKA.
99. 3anumute Gopmyny BeiOOpa cTpareruu no Kpurepuio CIBHIKA.

100. Packpoiite anroputm BbiOOpa cTpareruu no Kpureputo CaBuxa.

101. 3anummre GopMyIily BIOOpa CTpaTeruu 1o kputepuio I'ypBuna.

102. Packpoiite anroput™m BbiOOpa cTpateruu 1no Kkpureputo I'ypeuua.

103. 3anummre GopmyIiry BIOOpa cTpaTeruu 1o kpurteputo baiieca-Jlamaca.

104. Packpoiite anroputm BeIOOpa cTpareruu mo kputepuro baiieca-Jlamnaca.

105. 3anmmmre popMyiTy BEIOOpa CTPAaTErHy MO PaCUIMPEHHOMY MAaKCUMHUHHOMY KPUTEPUIO.

106. Packpoiite anroputm BbrIOOpa CTpaTeruy MO paCIMPEHHOMY MAaKCUMUHHOMY KPUTEPUIO.

107. 3anummre GopMyiry BHIOOpa CTpaTeTHH 10 KpuTepuio Xompka-Jlemana.

108. Packpotiite anroput™m BeIOOpa cTpaTreruu mo Kkpurepuro Xomka-JIemana.

109. 3anummmre GopMyIry BHIOOpa CTpaTeruu 1o Kputeputo I'epmeiiepa.

110. Packpoiite anroputm BeIOOpa CTpaTeruu 1o Kputepuro I 'epmeiiepa.

111 Haiite onpenenenue rpada.

112. JaiiTe onpeneneHue ceTeBOM MOJIEIH.

113. Kakne 11Ba OCHOBHBIX THIIA CETEBBIX MOJEJCH, OTIMYAIONINECS COCTAaBOM HH(OpMauu
0 KOMILIeKce paboT (mporieccoB), Bel MoxkeTe Ha3BaTh?

114. UYro B Teopuu rpadoB HA3BIBAETCS CETHIO?

115. Urto npuHUMAaNock 3a HEM3BECTHBIE B pazpaboTaHnHoOi Bamu ceteBoit moaenu?

116. B yem criennduka mepeMeHHBIX B 331a4aX ONTHMH3AINN MAPIIPYTa JBUKCHUS?

117. 3anuiuTe B MaTeMaTUYeCKOM BUJE 1IeleBYI0 (GyHKIHIO pa3paboTranHoi Bamu monenu
10 ONTUMH3ALUU MapUIpyTa JBUKECHUS.

118. 3anuimTe B CTPYKTYPHOM BHJIE 33/1a4y MO ONTUMHU3AIMU MaplIpyTa JBUKECHHUS.

3.6. Bonpochl K KOJTOKBUYMY
He npenycmotpen

3.7. TecToBbIe 3a1aHAS
KonnuecTBO T€CTOBBIX BONPOCOB:

BCETO 209
o pazueny 1 65
1o paszaeiny 2 45
o pazzaeny 3 32

CrtpyKkTypa TECTOB M BPEMS Ha BBIIIOJTHEHUE:!
TecTel 10 OTAEIBHBIM pa3/ieslaM JOJDKHBI BKIKYATh CIEAYIONIEE KOJUYECTBO BOIIPOCOB:

Howmep paznena KonnuectBo Bonmpocos Bpewms Ha BbINOJIHEHUE TECTA, MUH
Paznen Nel 45 45
Pazner Ne2 45 45
Paznen Ne3 30 30
Paznenx Ne4 30 30

NTOroBbI TECT TOKEH COJEPKATh 45 BOMPOCOB:
KonnuecTBo Bonpocos Bpewms na
Bun Tecta [ paszmena | W3 pasziena | W3 paziena | W3 pazjaena Beero BBITOHCHHC
Nel Ne2 Ne3 Ned fecra

HroroBerit 15 15 7 8 45 45
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ConeprxaHue TECTOBBIX 3aIaHUI
Paznmen 1. TeopeTrueckre OCHOBBI 5KOHOMHKO-MAaTEMaTHIECKOTO MOICITIMPOBAHUS

Tema 1.1. McTopus npuMeHeHUs] MAaTEMaTHUYECKUX METOJIOB B SKOHOMUKE

1. Krto aBTOp «DCCe 0 MOMTHYECKOU apu(METHKE» - IepBOM pabOThI, B OCHOBE KOTOPOU JIeKall
CTAaTUCTUKO-P)KOHOMUYECKUN METOJ UCCIEeJ0BaHUA?
Kapn Mapxkc
Yunbesam lleru
Anxam Cmur
Hxon Metinapy Keitne

2. KTo mepBbIM B CBOMX pacyeTax CTajl OMUPAThCs HA TIOJI0KEHUE O TOM, YTO OOMEH MaTepuallb-
HBIX OJIar COBEpPIIASTCS HAa HAaYallaX UX PaBHOIEHHOCTH, 3aBUCAIICH OT OJJUHAKOBBIX 3aTpar Tpynaa?
®pancya Kend
Anxam Cmur
Kapn Mapxkc
Hasun Pukapno

3. Krto cunraercs ocHoBaTeneM KOHIEIIIMH O0IEro 5dKOHOMUYECKOTO PAaBHOBECHSI, aBTOPOM TIep-
BOM MaT€MaTUYECKON MHTEPIPETALNN S3KOHOMUYECKOTO paBHOBECHS?
Anbdpen Maprramn
Mapu Octipu Jleon Banbpac
Bunsdpeno [Tapeto
Pob6ept Mepton Comnoy

4. Kto ycTaHoBuII, 4TO (DYHKIIMS CIIPOCA SIBISIETCSA HEMTPEPHIBHOW, ¥ IPUMEHWIT €€ JIJIsl PEIICHUS 3a-
a4y MaKCUMHU3AIMH JT0OXO0/1a B YCIOBUSX MOHOIIOIMH U CBOOOTHON KOHKYpPEHIIUU?
Antyan KypHo
HaBun Pukapao
Mapu Octipu Jleon Banbpac
Anbdpen Mapiramn

5. KT0 oTKpbUI TPOM3BOACTBEHHYIO (DYHKIIHIO, OTPEACIISIONIYIO 3aBUCUMOCTD BETUYMHBI COBO-
KYITHOTO OOIIIECTBEHHOTO MPOJIYKTa OT COBOKYITHBIX 3aTpaT )KUBOTO TPyJa U Kanurana?
Yapies Ko66 u [Ton {yrnac
Kapn Mapkc u @puapux DHrenbe
Jxon Meiinapn Keiine u Aptyp Cecun [lury
Opunpux pon Buzep u Diiren pon bém-basepk

6. Kro u3 yka3aHHBIX HW)KE YUCHBIX SBIIIETCS aBTOpamui MOoHOTpaduu «Teopust urp u 3KOHOMHYE-
CKOT'O MOBEACHHS», B KOTOPOU M3JI0KEHBI IPUHIIUITBI MATEMATUYECKOTO aHAJIA3a U ONTUMHU3ALUU IPUHS-
THUS PEIICHUS B CUTYalUsX, KOT/a IBa WK 0ojiee CyObheKTa SKOHOMUYECKUX OTHOIICHHUH, UMEIOIINE pa3-
HBIE HHTEPECHI, B3aNMO/ICHCTBYIOT MEKIY COOOM?

Opunpux pon Buzep u Diiren pon bém-basepk
Ixon ¢pon Heiiman u Ockap MopreHiuTepH
Bunsdpeno ITapeto u Jleon Banbpac

Uapns3 Ko66 u [on Jlyriac

7. Kakoli yueHsblil cYMTaeTCs OCHOBATEIEM SKOHOMETPUKHU?
Mapu Octipu Jleon Banbpac
Jxon pou Heiiman
Parnap Anton Kuttrne @pum
Bunsdpeno [lapero

8. Kro cumraercss aBTOpOM MaKpPOIKOHOMHYECKON MOJICIIH, YIUTHIBAIOIICH BKJIAJ TEXHOJOTHYE-
CKOT'0 IapaMeTpa B 5JKOHOMHYECKUM pocT?
Pob6ept Mepron Comnoy
Mapu Ocnipu Jleon Banbspac
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Buisdpeno [Tapero
Antyan KypHo

9. Kro pa3paboTasi METOJ PKOHOMHYECKOTO aHajIu3a U IMPOTHO3UPOBAHUS «3aTPATHI-BBITYCK)
(MeTox MexoTpaciieBoro 6ananca)?
HaBun Pukapno
Yapinez Kobo
Jleonnn ButanseBuu KantopoBuu
Bacunnii BacunbeBuu JIeoHThEB

10. KT0 13 y4eHBIX CUMTAETCS CO3AaTelIeM TeOPHUH JIMHEHHOTO TPOrpaMMHUPOBaHUS?
Pob6ept Mepron Comoy
Jleonnn BuranbeBuu KantopoBuu
xon Meitnapn Keitace
Parnap Anton Kurtunp @puinn

11. Kto cyuTaeTcss OCHOBAaTEJIEM MAaTEMAaTHYECKOH IIKOJIbI B MOJUTHYECKOH SKOHOMHUM, OJHUM H3
MEPBBIX MOMBITABIINXCS TPUMEHUTh MATEMAaTHYECKHUE CPEAICTBA K IKOHOMUYECKOMY aHAIU3Y?
Mapwu Dcmipu Jleon Banspac
JxeBoHc Yunbsam CTaHIN
Bunsdpeno [Tapeto
Opunpux pon Buzep

12. KTo mpeniox)un MoJielb «CIpOoC-TPeaoKeHue, copMyIupoBail CBONCTBAa KpUBOH cripoca,
JTaJl TIOHATHE BJACTUYHOCTH CIPOCAa OT LIEHBI, BBEJ B AHAIU3 NOHATHA MIHOBEHHOTO, KOPOTKOIO
JUIMTEJIBHOTO IEPUOOB, IT0KA3aB, KAK 3aBUCHUT LIEHA OT JJIUTEIbHOCTH PACCMAaTPUBAEMOr0 nieproaa’?

Ansdpen Maprramn

Mapu Ocnipu Jleon Banspac
Bunsgpeno [Tapeto

Pob6ept Mepton Comnoy

13. KTo mpennoui moJi ONTUMAIbHOCTBIO TTOHUMATh TaKOE COCTOSIHHE CHUCTEMBI, IPH KOTOPOM
3HaYEHHUE KaKJIOTO YACTHOTO KPUTEPHUS, OMUCHIBAIOIIETO COCTOSHUE CHCTEMBI, HE MOXKET OBbITh yIIy4-
ICHO 0€3 YXY/IIICHUS MTOJIOKCHHS IPYTHX JJIEMEHTOB?

Jleonnn BuranbeBuu KantopoBuu
Mapu Ocnipu Jleon Banbspac
Bunsdpeno [Tapeto

PobGept Mepton Cosoy

14. Kto mepBblii pa3paboTayl MOJENb OOIIEr0 3KOHOMHUYECKOIO DPABHOBECHS, Pa3BHJI IOHSITHE
MyJIBTUIUIMKATOpa?
xon Meiltnapn Keitne
Mapu Ocnipu Jleon Banbspac
Bunsgpeno [Tapeto
AmnTtyan Kypho

15. DTOT y4eHbI SIBISETCS OJHUM U3 OCHOBATENIEH MAaTEMAaTHUYE€CKOW CTAaTUCTHUKU, C TIOMOIIBIO KO-
TOPOW OLIEHUBAIOTCS MapaMeTpbl ypaBHEHHUs perpeccu. OH BHEC BKJIJ B TEOPHUIO CTATHCTHYECKOU
MIPOBEPKH TUMOTE3, pa3padoTall METOANKY TUIAHUPOBAHUS SKCIIEPUMEHTA.

Yapies Kobo

Mapu Ocnipu Jleon Banbpac
Bunsdpeno [lapero
Ponansg Ditnmmep Oumrep

Tema 1.2. CucreMbl H CHCTEMHBIN MOAXO0]

1. Yro Takoe cucrema?
COBOKynHOCTB B3aMOCBA3aHHBIX 3JICMCHTOB
COBOKYHHOCTI) B3aUMOCBA3aHHBIX BJICMCHTOB, ITIO3BOJIAROIIIAS HOJIyT-II/ITL HOBBIC CBOﬁCTBa
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COBOKYITHOCTH B3aMMOCBSI3aHHBIX 3JIEMEHTOB, II0O3BOJISIOINAS TTOJTyYUTh HOBBIC CBOWMCTBA U JIOTIOJIHU-
TEIHHBIA CHHEPTeTUICCKUM IPPEKT

COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3JICMEHTOB, IO3BOJISIFOINAS TTOJTyYUTh HOBBIC CBOWCTBA U JIOTIOJTHU-
TEIbHBII SKOHOMUYECKHH 2D (DEKT.

2. Kakas u3 nmpuBeeHHBIX HIDKE XapaKTEPUCTUK HE SBISETCS KIACCU(DUKAIIMOHHBIM MPU3HAKOM
cucrem?
CreneHp CI0KHOCTH
JleTepMUHHPOBAHHOCTH
XapakTep B3auMOJEHCTBUS CO Cpesloi
O¢ddexTuBHOCTS PYHKINOHUPOBAHUS

3. Kakue cucteMbl CYUTAIOTCS POCTHIMU?
Cucrembl, IMEIOIIHE B CBOEM COCTaBe HE OoJiee IBYX DJIEMEHTOB
CucTeMbl, IMEIOIIHE TIPOCTYIO CTPYKTYPY
CucreMbl, IMEIOIIUE TPOCTYIO CTPYKTYPY M JTUHEHHYIO B3aUMOCBSI3b MEXTY DJICMEHTaAMU
CucTteMbl, IMEIOIIHE MTPOCTYIO CTPYKTYPY, JIETKO MOAIAIOIINECT MATEMATUIECKOMY OITMCAHUEO

4. Kakue cUCTEMBI CUUTAIOTCS CI0KHBIMU?
CI/ICTCMI)I, HUMCIOIIHME B CBOEM COCTAaBE€ MHOI'O 3JICMCHTOB
CI/ICTGMBI, HUMEIOIHME B CBOEM COCTAaBE MHOI'O 3JIEMEHTOB U MHOT'O BHYTPEHHUX CBsI3eH
CI/ICTGMBI, HUMECIOME MHOT'O BHYTPEHHHUX CBSI3€H U CIIOKHOE MAaTeMaTHYECKOE OIMFCAaHHE
CI/ICTCMI)I, HUMCIOIIME MHOT'O BHYTPCHHUX CBSI3CI>1, KOTOPBIC HEJIB34 OMMMUCATh C IOMOLIbIO JIMHEMHBIX

(byHKIIHIA

5. Kakue cucTeMbl CYUTAIOTCS CBCpXCHO)KHBIMI/I?
CI/ICTCMI)I, HUMCIOIIME B CBOEM COCTABC HECOIIPEACIICHHOC YUCIIO 3JICMCHTOB
CI/ICTGMBI, HUMECIOIHNE OYEHb MHOI'O BHYTPEHHUX CBsI3€H M OYCHB CI0KHOE MAaTEMATHYSCKOE OIHCAHHE
CI/ICTGMBI, B KOTOPBIX OTACJIBHBIC 3JIEMEHTBI UMECIOT CBCpXCJ’IO)KHBIﬁ XapaxkTep
CI/ICTCMI)I, B KOTOPBIX CYHIHOCTDH B3aHMOCBSI3¢H MCKAY 3JIEMCHTAaMHM HE BIIOJIHE IIOHATHA. He nognarot-
Cs MaTEMaTUYECKOMY OITMCAHUIO

6. Kakue cucteMbl CYMTAIOTCS IETEPMUHUPOBAHHBIMU?
CucteMsl, B poliecce QyHKIIMOHUPOBAHUS KOTOPBIX TIOCJIEA0BATEILHOCTh COOBITHI 3a/1aHa OTHO3HAY-
HO
CucteMmsl, niporiecc (PyHKINOHUPOBAHUS KOTOPBIX SBJISIETCSI HEMIPEPHIBHBIM
Cuctemsl, niporiecc (yHKIIMOHUPOBAHHS KOTOPBIX SBISIETCS YCTOHYHUBBIM
CucteMsl, B iporecce GyHKIMOHUPOBAHUS KOTOPBIX JIEMEHTHI CHCTEMBI OCTAIOTCSI HEU3MEHHBIMHU.

7. Kakue cHCTEMBbI CUMTAIOTCS BCPOHTHOCTHBIMI/I?
CucteMsl, niporiecc (HyHKIIMOHUPOBAHHS KOTOPHIX UMEET JUCKPETHBINA XapakTep
CucteMsl, B iporiecce QyHKIIMOHUPOBAHUS KOTOPBIX MOCIIEA0BATEIbHOCTE COOBITHH HE IETEPMUHHUPO-
BaHA
CucteMsl, B poliecce PyHKIIMOHUPOBAHUS KOTOPBIX JIEMEHTBI CHCTEMBI MEHSIIOT CBOHM XapaKTEPHUCTH-
KH.
Cuctemsl, niporiecc (PyHKINOHUPOBAHMS KOTOPHIX SBISIETCS HEYCTOMYMBBIM

8. Kaxkue cucTembl Ha3bIBAIOTCS 3aKPBITHIMU?
CI/ICTCMBI, HUMCIOINEC HCU3MCHHBIC I'PAHUIIbL
CI/ICTCMBI, HUMCIOIIHEC HEU3MEHHBIN COCTaB 3JICMCHTOB
CucTeMsl, He IOJTYYaIONIHE PECYPChl U3 BHEITHEH cpeibl QYHKIIMOHUPOBAHHS.
CI/ICTCMBI, HUMCIOIIHEC (I)I/IKCI/IpOBaHHBIC T'paHulbl U (bYHKLII/IOHI/IpyIOH_[I/IC OTHOCHUTCJIIbHO U30JIMPOBAHHO U
HC3aBUCHUMO OT Oprma}omeﬁ CpCabl

9. Kakue cucTeMbl Ha3bIBAIOTCS OTKPBITHIMH?
CucTembl, He IMEIOIINE TPAHUI]
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CucteMbl, QYHKIIHOHUPYIOIIHE B YCIOBHSX MIOCTOSHHOTO BIIHSHUS BHEIITHEH Cpe/Ibl
Cucrtemsbl, 3JIEMEHTBI KOTOPBIX MOCTOSTHHO MEHSIIOT CBOU XapaKTEPUCTUKHU
Cucrembl, TOTYJaroIInue pecypchl U3 BHEITHEH Cpebl.

10. Yto Takoe cUCTEMHBIN ITOIXOL?
MCTOI[OJ'IOFI/IH HUCCICO0OBAaHNS HE B3AaUMOCBA3aHHBIX CUCTEM
Hanpapnenue METOIOIOTMHI UCCIIEN0BAHNUS, B OCHOBE KOTOPOTO JIEXKUT PACCMOTPEHHE KaXkKIOTO dJIe-
MCHTA CUCTEMBI B OTPBIBE OT ,prFHX
HaHpaBHeHI/IC METOAO0JIOIMU UCCIICAOBAaHNA, B OCHOBE KOTOPOI'O JIC)KUT PACCMOTPCHUE 06T>GKTa KakK I11c-
JIOCTHOT'O MHO>KECTBA 2JICMCHTOB B COBOKYHHOCTI/I OTHOILIEHUH U CB3€eH ME)K,Z[Y HUMHAU
TexHOMOTHS MTOATATHOTO (DOPMHUPOBAHUS CHCTEMBI

Tema 1.3. Moaein u MojaeJIMpoBaHUue

1. Yro Takoe mojenn?
OranoH, odbpasenn
Crioco0 0ToOpakeH s HAMOOJIeE CYIIIECTBEHHBIX XaPAKTEPUCTHK U3YUaeMbIX CHCTEM H TIPOLICCCOB
TouHas Konusi OpurvHaia
VYBenuueHHass Ui YMCHBIICHHAA KOIIUA OpHUT'Halla

2. Yo Takoe MoaenupoBaHue?
Meroa co3laHusl TOUHON KOUK OpUTHHAJA
Merton noBeneHus MOJEIN 10 UAEAIBHOTO CXOJACTBA C OPUTMHAIOM
Merton uccneoBaHus OpUTHHAIIA IOCPEACTBOM CO3aHUS aHAJIOra (MOJEIIN)
Meroa onpeneneHusl B3aUMOCBSI3EH MEXAY MOJIETIIMU

3. duszuyeckoe moaodue MeX1y OPUTHHAIOM U MOJIEINIBIO MPOSIBIISIETCS
B CXOJCTBE (PU3NYECKUX PA3MEPOB OPUTHHANA U MOJEIH
B CXOJCTBE (PU3NUECKON NPUPOIBI OPUTMHATIA U MOAEIH
B CXOJICTBE (PUBNUECKUX XaPAKTEPUCTHK BHEIIHEH Cpeibl OPUTHHATA U MOJIEIH
B CXOJCTBE (hU3NUecKUX (HOPMYII, UCTIONB30BAHHBIX JIIsl ONTMCAHUSI OPUTHHAIA U MOJIEIN

4. T'eomerpuueckoe o1001e MeX 1y OPUTMHAJIOM U MOJIENbIO IPOSBISAETCS:
B CXOZCTBE IIPOCTPAHCTBEHHBIX XapaKTEPUCTUK OPUTMHANA U MOJEIIH
B CXOZICTBE IPOCTPAHCTBEHHON MPOTSHKEHHOCTH OpUTHHANIA M MOAETH
B CXOJICTBE T€OMETPHUYECKHX (PUTYD, UCTIONB3YEMBIX NP ONKMCAHUN OPUTHHAIA U MOJIEIH
B CXOJCTBE KATErOPUM F€OMETPUH, HCIIOJIb3YEMBIX IIPH OITUCAHUH OPUTHHAA U MOJEIIN

5. CtpyKTypHOE 110]100Me MEX/1y OPUTMHATIOM M MOJIENBIO MTPOSBIISAETCS:
B CXOJICTBE JIEMEHTOB OpPUTMHAJIa ¥ MOAEIH
B CXOJZICTBE CTPYKTYpP OPUI'MHAJIa U MOJEIN
B CXOJICTBE CTPYKTYPHI Cpeabl PYHKIMOHUPOBAHUS OpUTHHANIA U MOJEITH
B CXOJICTBE CTPYKTYP BCEX CUCTEM

6. qDYHKHI/IOHaJ'ILHOC HO,Z[06I/IC MCKAY OPUTHHAIIOM U MOACIIBIO IPOSABIISICTCA:
B TOM, 4YTO OpUTMHAJI U MOJCJIb BBIIIOJHAIOT CXOJHBIC (bYHKLII/II/I
B TOM, 4TO MOACJIb ITOJHOCTBIO OIIMCBIBACT q)yHKLII/II/I XOTS1 OBI OJHOTO 3JICMCHTA CUCTCMbI
B TOM, YTO MOJACIIb XOTs OBI YACTUYHO OIUCKHIBAET Q)YHKHI/H/I XOTs OBl OJTHOT'O 3JIEMEHTA CUCTCMBI
B TOM, 4YTO MOACJIb XOTs OBl YACTHYHO OIHUCHIBAET (I)YHKLII/II/I BCEX JJICMCHTOB CHUCTCMBI

7. Jlunamumyeckoe moio0ue Mex1y OpUTHHAIOM U MOJIENbIO MPOSBISETCS:
B CXOJCTBEC H3MEHEHUN MOACIIH MO BIIMAHUEM U3MCHCHUA OpHUTMHAIa
B CXOACTBC BPEMCHU HA CO3JaHUC OpUTMHAJTIa U MOACIIN
B CXOCTBC BPCMCHU (bYHKI_II/IOHI/IpOBaHI/Iﬂ OopuruHaljia 1 MOJACIIN
B CXOJICTBE ITOCJICI0OBATCIBHBIX H3MEHCHMI OopurvHajia 1 MOJECJIN BO BpEMCHHA

8. BepOHTHOCTHOe HOI[O6I/IC MCKAY OpUTHHAIIOM U MOACIIBIO IIPOSABIISICTCA:
B BBICOKOM BEPOATHOCTU COOTBETCTBUA MOACIIN OPUTHHATY
B CXOACTBEC MEXKAY NporecCaMu BEPOATHOCTHOI'O XapaKTepa B OpUTrnHaJIC U MOACIIN
B BEPOATHOCTH OANHAKOBBIX W3MCHCHHI B OpUruHaJIiC 1 MOJCIN
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B BEPOATHOCTHU HE OTUHAKOBBIX W3MCHCHHUH B OpUTHHAJIE U MOJCIIN

9. CrnoBecHBIE MOJIENH - 3TO:
MOACIHN, OITMCBIBACMBIC C IIOMOIIBIO or[epaTopOB A3BIKOB BBICOKOI'O ypOBHiI
MOACIH, OITMCHIBACMBIC C IIOMOIIBIO OJHOI'O CJIOBA
CJIOBCCHBIC OITMCAaHUA CUCTEM U HpOLIeCCOB B BUC onpez[eneHI/Iﬁ, HpaBI/IJ'I, TeopeM 1 3aKOHOB
CJIOBECCHBIC OITMCAaHUA CUCTEM U HpOHeCCOB B BUJIC HpOCTI)IX npeanome}mﬁ

10. I'paduueckre MOJIEIH - 3TO:
rpaduKy, Ha KOTOPBIX MPEICTABICHBI BCE XapaKTEPHCTHKN OPUTHHAIIA
rpaduKH, Ha KOTOPBIX MPE/ICTABICHbBI BCE XapaKTEPUCTUKU BCEX IICMCHTOB OPHIHHANA
rpaduIecKie OMMCAHMUS OT/IEIBHBIX 3JIEMEHTOB CHCTEM M IPOIECCOB C TIOMOIIBIO rPadKoB
rpaduIecKkie OMMCAHMUSI CHCTEM U MPOIIECCOB C MOMOMIBIO YePTEXel, PUCYHKOB, KapT U APYTHX CHOCO-
00B rpadIecKoro 0TOOpaKeHUs

11. CuUMBOJILHBIE MOJIENH - ITO:
MO/IENIY OIMCAHMSI CHCTEM M IIPOLIECCOB € MOMOIIIBIO 3apaHee ONPEIEIECHHOro Habopa CHMBOJIOB
JIETATILHOE OIMCAHKE DJIEMEHTOB CHCTEM U IPOLIECCOB C TIOMOLIBI0 HA0Opa CUMBOJIOB
COBOKyHHOCTL CHUMBOJIOB IJIsI UCITOJIB30BAHUA B Hpouecce MO,I[eJ'IPIpOBaHI/IH
MI/IHI/IMaHBHLIfI Ha60p CHMBOJIOB, HCO6XO,I[I/IMBIX JI1 OIIMCAHUST OpI/IFI/IHaJ'Ia

12. dusnyeckue MOAEIH - ATO:
MOJIETIH, OTIFICAHHBIE C TIOMOIIBI0 (PU3NIECKIX (HOPMYIT
MOJIETH CXOIHOW TPHPOABI C OPUTHHAIOM WM T€OMETPHUYECKHU TTOJOOHBIE OPUTHHATY
MOJICITH, 00SCIICUNBAOIIIE CXOACTBO (PU3NUECKUX Pa3MEPOB OPUIHHAJIA U MOJICITH
MOJIEJIH, OTIMCHIBAIONIHE (PU3NUECKHIE B3aHMOCBSI3M MEKTY JIEMEHTaMH OpHTI'HHAJIA

13. MaremaTnyeckue MOJIENH - 3TO:

MOJCJIN B BUAC CUCTEMbI MATEMATUYCCKUX ypaBHCHI/Iﬁ nu HCpaBeHCTB, KOTOpI)IC MOI‘yT 6I>ITI> pCIHCHI)I
METOAAMU JINHEHHOT 0 IPOrpaMMHUPOBAHUS

MOJIETIH B BHJIE CHCTEMBI MATEMAaTUIECKIX YPAaBHEHHI U HEPABEHCTB, KOTOPBIE MOT'YT OBITh PEIICHBI C
IIOMOLIbIO IEPCOHAJIBHOTO KOMIIBIOTEPA

MOJECIN B BUAC CUCTCMbI MATCMATHYCCKUX ypaBHCHI/Iﬁ nu HepaBeHCTB, OIMMCBIBAKOIIINX KOJIUYCCTBCHHBIC
B3aUMOCBA3U Mencz[y SJICMCHTAMHU OpI/IFI/IHaJIa

MOJCJIN B BUAC CUCTEMbI MATEMATUYCCKUX ypaBHCHI/Iﬁ nu HCpaBeHCTB, OIIUCBHIBAKOIINX KOJIMYCCTBCHHBIC
N KAQYCCTBCHHBIC XapaKTepI/ICTI/IKI/I 3JICMCHTOB OpI/IFI/IHaJ'Ia

14. TlepemeHHbIE MATEMATUYECKUX MOJIENIEH - 3TO:
IIEPEMEHHBIE BEJIUYUHBI, XapaKTEPU3YIOIIUE CTPYKTYPY U COCTOSIHUE MOJEIIUPYEMBIX CUCTEM WU IIPO-
LIECCOB
NEPEMCHHBIC BEJIMUNHBI, 3HAUCHUS KOTOPBIX MOTYT U3MCHATBHCA CHy‘laﬁHBIM o6pa30M
NEPEMCHHBIC BEJIMYWHBI, 3HAUYCHUA KOTOPBIX MOTYT U3MCHATHCA 110 3apaHEC OMMMCAaHHBIM aJITOPUTMaM
NEPEMCHHBIC BEJIMYWHBI, 3HAUYCHUA KOTOPBIX HE MOTI'YT U3MCHATLCA

15. [TapameTpbl MaTeMaTHUYECKUX MOJIENEH - 3TO:
YHCJIOBBIC KOHCTAHTEI, KOTOPBIC OIMUCBHIBAIOT KAUCCTBCHHBIC XaPAKTCPUCTHUKU ICPEMEHHBIX
YN CJIOBBIC KOHCTAHTbI, KOTOPBIC OIMHUCBIBAIOT B3aUMOCBA3b IICPEMCHHBIX
YHCJIOBBIC KOHCTAHTBI, KOTOPBIC H606XOZ[I/IMO NEepeCUUThIBATDL ITOCIIC Ka)KI[OfI UTepann
YHCJIOBBIC KOHCTAHTBI, UMCIOIIUC HEOTPHULATCIIbHBIC 3HAYCHU A

Tema 1.4. Knaccupukanusi IKOHOMHUKO-MATEMaTHYECKUX METOAOB U Mo/esIei

1. KnaccudukanmoHHBIMU MpU3HAKaMU NPU KJIacCU(UKALMA SKOHOMHKO-MaTeMaTHUYEeCKHX MO-

JEJIEN SIBIISIOTC:

croco0 OTpa)keHUs JEHCTBUTEIBHOCTH, IPEJHA3HAUCHUE, CII0CO0 OIMCAHUS MOJAEIHPYEMbIX SKOHOMU-
YEeCKUX CHCTEM, BPEMEHHOH MPU3HAK, THH CBA3€H, YPOBEHb MOJICITHUPYEMOT0 OOBEKTA

pa3Mep Mojenu, npeiHa3sHaYeHue, CIoco0 OMUCaHKs MOAEIUPYEMBIX SKOHOMUYECKUX CUCTEM, Bpe-
MEHHOU NPU3HAK, THII CBA3€H, yPOBEHb MOJEIUPYEMOro 00bEKTa

pa3Mep MOJENH, CI0KHOCTh MOJIENTN, MAaTeMaTHIECKUH anmapaT pean3ann Moaeei

croco0 OTpaykeHUs NeHCTBUTEIBHOCTH, IIPEJHA3HAUCHNE, CIIOCO0 OMHMCAHUS MOJIEITHPYEMbIX SKOHOMHU-
4ECKUX CUCTEM
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9TO:

3.

AHaznorosbsle MozenH (Kinaccudukaus Moaemei mo crnoco0y oTpakeHUs NeHCTBUTEIHLHOCTH) -

MOJI€JIN, aHAJIOTHYHBIE XOTS Obl OTHOMY 3JIEMEHTY OpUTHMHajIa

MOJIEJIN, UMEIOIIIUE CTPYKTYPY, aHAJOTHUHYI0 OPUTHHAILY

MOJIENIN, UMEIoIne (PrU3nYecKre pa3Mepbl, aHATOTUYHbIC OPUTHHATY

MOJIEITH, CBOWCTBA KOTOPBIX OMPENENSIIOTCS 3aKOHAMH, aHAJIOTMYHBIMU 3aKOHaM M3y4aeMOM CHCTEMBI

Konuenryanbubie Moaenu (KiaccupuKaiys MOJeNeH o crocody OTpaKeHHs! AeHCTBUTEIBHO-

CTH) - 3TO:

MOICIIH, JaOIINC HanboJjiee TOTHOE OIMMCAHUE BCEX AIIEMEHTOB OopuruHalia
MOZCIH, NAa0IHUE NPECABAPUTCIIBHOC IPEACTABICHUC 00 OpuruHajic B BUAC O606HI€HHOI>'I CXCMBEI, (1)I/IK-

CI/IpyIOHICﬁ Hanbomee CYIIECTBCHHBIC MMAapaMCTPLI U CBA3U MCIKIY HUMHU

MOJICIIH, OTTUCHIBAIOIINE KOHIICTIIIHH TPOUCXOXKICHUST OpUTHHATA
MOJICIIH, OTICHIBAIOIIINE YBOTIOITUIO PA3BUTHS OpPUTHHAIA

4. CrpyktypHble Mojenu (Kiaccudukanys Moaesiel o Croco0y OTpaKEeHHS JIeHCTBUTEIILHOCTH)
— 3TO:
MOZCIIH, CTPYKTYpPa KOTOPBIX ABJISICTCA YHHBepcaHLHOﬁ
MOJCJIM, OIMMCBHIBAIOIIHNEC HE 2JIEMCHTLI OPUTHMHAJIA, a TOJIBKO B3aUMOCBSA3U MCXK Y HUMU
MOZEJIH, OTPAXKAIOUIUE CTPYKTYPY U MAPAMETPhl CUCTEMBI, XapAKTEPUCTUKU BHEITHUX BO3MYILICHUI
MOZCIIU, B KOTOPBIX CTPYKTYpa KaKAO0TO 3JIEMECHTA COOTBETCTBYCT CTPYKTYPC aHAJIOTMYHBIX 3JICMCHTOB
OpUTrMHana
5. @yHKUMOHaIbHBIE MOAENU (Ki1accupuKaluusg MoJeNed Mo crnocody OTpa)KeHUsl IeHCTBUTENb-

HOCTH) — 3TO:

CKTOM

MOZIEJIH, ONKCHIBAIOIIIE TIOBEACHUE OPUTHHAIA OE30THOCUTENBHO K €0 BHYTPEHHEH CTPYKType
MOJIEJIN, ONKChIBatOLINE (PYHKIMOHAIBHOE MPeIHa3HAUYCHNE KKIO0T0 3JIeMEHTa OpUTrHHaja
MOJIEJIN, OTIUCAHHBIE C TIOMOIIBI0 MaTeMaTH4ecKuX (PyHKIUH

MOJIETIH, OTICAHHBIE C TIOMOIIBIO INHEHHBIX (pyHKITHI

OnucarenbHble MOAENH (Ki1accuUKaIys MOeNel Mo MpeIHa3HaYeHHI0) — 3TO:

MOJICITH, UCIIOJIb3YeMbIe IS OMMCAHUsI HaOII0JaeMbIX ()aKTOB HJIH MPOTHO3a MOBEACHUS OpPUTHHATA
MOJIEJIH, UCTIONIb3YEMBIE Il OIIMCAHUS CTPYKTYpPbl OpUTHHATA

MOJICJH, UCIIOJIb3YEeMBbIE ISl OITMCAHUSI OT/ICNIbHBIX JIEMEHTOB OPHUTHHANA

MO/ICJTH, KCHIOJIb3YEeMBbIE IS OITMCAHUsI pa3Mepa OpUrHHaa

WNupopmaninonHsle Mojenu (KiIaccupuKaus MoJiesel o npeaHasHaueHuIo) — 3T0:

MOJIeTH, TPeOYIOIIre TIpeABapUTENLHOM 00pab0oTKN HH(OPMAIIMK 10 Havyalla uX pa3pabdoTKu

MOJIEJIH JaHHBIX, UCTIOIb3YEMBIX JUISl OIIMCAHUS JJIIEMEHTOB OpUTHHAIA

MOJIEJTH, OTOOpakaroIue HHGOPMAIIHIO O pa3Mepe U CTPYKTYpe OpUTHHATIA

MOJIEJH, OTOOpaKaIoIINe CXEMbI TOTOKOB MH(OopMaIiy, oOpalaromeiics B mpouecce yrnpasieHUs 00b-

banancoBbie Moenu (ki1accudukanus MoJeNen o npeaHa3HaueHuIo) — 3TO:
MOACIN B BUJC CUCTCMBI ypaBHeHI/Ifl, KOTOPBIC YAOBJICTBOPAIOT Tpe60BaHI/IIO COOTBCTCTBUA HAJINYHUA

PECYpPCOB U UX HCIIOJIB30BAHUS

MOZCIIN B BUAC CUCTEMbI HCPABCHCTB, KOTOPLIC YIOBJICTBOPAIOT Tpe6OBaHI/IIO COOTBCTCTBUSA HAJTUYUA

PECYpPCOB U UX HCIIOJIB30BAHUS

MOACIN B BUIAC CUCTCMBEI ypaBHeHI/Iﬁ " HCPABCHCTB, KOTOPLIC YAOBJICTBOPAIOT TpC6OBaHI/IIO COOTBCT-

CTBU HAJIMYHUA PECYPCOB U UX HUCIIOJIb30BAHUA

MOZCIIHU, COCTOAIINEC U3 OJHOTO YPDABHCHUH.

I/IMI/ITaHI/IOHHBIC MOACIN (KJ'IaCCI/I(I)I/IKaLII/IH MOI[CHCﬁ 1o Hpe,[[Ha3Ha“ICHI/IIO) — 9TO:
MOJEIIN, TMO3BOJIAOIIUE OTCIIC)KMNBATh PEAKINIO CUCTEMBI Ha U3MCHCHU S BXOJIHBIX IMapaMETPOB
MOZCIIN, TO3BOJIAOIIHNE OTCIICKUBATL PCAKIIUIO CUCTCMbI Ha UBMCHCHUA CTPYKTYPbI MOJICIIN
MOACIH, ITO3BOJIAIOIINEC BBI6paTL Hanjydniee peieHUueC 3 COBOKYIMHOCTU AOITYCTUMBIX
MOACIN, UMUTUPYIOIIUE COOTBETCTBUA HAJIMYUA PECYPCOB U NX UCIIOJIB30BAHUA
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10. OnTumu3anoHHbBIE MOJIEH (KiIaccupUKaIUs MOIeIeH IO MpeIHa3HAYCHHIO) — ITO:

TEPHUIO

11.

12.

MOJIETTH, TTO3BOJISIONINE BRIOPATh ONTUMAIBLHBINA CIIOCO0 OMMCAaHUS OpPUTHHATA
MOJICITH, TTO3BOJISIONIIE BRIOPATh ONTUMAIBHBIA METO PEIICHIS 3a1a9n
MOJIETIH, TTO3BOJISIONIIE U3 00JIaCTH AOMyCTUMBIX PEIICHNH BBIABUTH HAWITyUIIIee M0 KaKOMY-TTHO0 KpH-

MOJIEIIH, TTO3BOJISIONTNE 000CHOBATH ONTHMANBHBIN pa3Mep caMoi MOIEITH

[Tpu xinaccudukanmuu Mozesei mo cnoco0y OnucaHus pa3inyaroT:
rpaduyeckue, aHATUTHYCCKUE U QDU3HMICCKHIE MOJICITH

rpaduyecKue, aHATUTHIECKUE U MAaTPUYHbBIC MOJICIH

AQHATUTUYECKUE M KOHIICTITYaIbHBIC MOJICIN

(bu3nUecKre U MATEMATHYECKUES MOJICITH

Craruyeckue mozenu (kinaccudukaiys Mojesel o BpeMEHHOMY MPU3HAKY) — 3TO:
MOZIEIHN, KOTOPBIC OCTAOTCA HEU3MCHHBIMU ITPU NU3MCHCHUHN OpUT'MHAJIa

MOACIH, OJIs pa3pa60TKI/I KOTOPBIX UCTIOJIB3YKOTCA METOABI CTATUCTUKU

MOJEJIN, B KOTOPBIX BCEC 3aBUCHMMOCTHU OTHECEHBI K OTHOMY MOMECHTY BPEMCHU

MOJECJIN, B KOTOPBIX BCE 3aBUCHUMOCTHU OTHECEHBI K pa3HbIM MOMECHTAaM BPEMECHU

13. JIluramMugeckue Moaenu (KiaccuuKaius MoJIeiel o BpeMEHHOMY TMPU3HAKY) — 3TO:

MOJEJIN, B KOTOPBIX, KAK MUHUMYM, OJJHA U3 IIEPEMECHHBIX OTHOCUTCA K IIEPUOAY BPEMEHU, OTIIMIHOMY

OT BPEMEHH, K KOTOPOMY OTHECEHBI IPYTHE IIepEeMEHHbIE

MOZCIIHU, B KOTOPBIX BCE NEPEMCHHBIC TMHAMUYCCKU MCHAKOTCA HE3aBUCUMO APYT OT Apyra
MOJEJIN, B KOTOPBIX BCE IMMapaMETPbl MEHAIOTCA HE3aBUCUMO OT IIEPEMEHHBIX
MOJECJIHU, pa3MEP KOTOPBIX IMTOCTOAHHO U3MCHACTCSA

14. JlerepmuHMpOBaHHBIE MOJIENH (KJIaCCU(PUKALIUSA MOJIENIEN IO TUITY CBSI3€H) — ATO:

MOJIEJIN, B KOTOPBIX XOTs OBl OJIHA IEPEMEHHAS! UMEET JeTEPMUHUPOBAHHBIN XapaKTep
MOJI€JIb, KOTOPAst COACPIKUT YUCIOBbIE KOHCTAHTHI
MOJIEJIN, B KOTOPBIX JUTS KaXKJIOH COBOKYITHOCTH BXOJHBIX 3HAYCHHH Ha BBIXOE MOXKET OBITh OITy4eH

CIMHCTBEHHBIN pe3yIbTaT

MOJECJIN, B KOTOPBIX IJIA KaXK0M COBOKYITHOCTHU BXOJHBIX 3HAYCHUN Ha BBIXOJEC MOXKET OBITh IOJIYYE€HO

He OoJee ABYX pe3yabTaToB

15. Croxactudeckue Mojenu (kiaccupuKkaius MOAENel Mo TUITY CBS3€i) — 3TO:

1.

MOJIEJIN, IPEATIONATAIOLINE BIMSIHIE HA KOHEUHBIH pe3yIbTaT BXOJHBIX TapaMeTpoB
MOJIEJH, TIPEJIIOIAralollye BIUsSHIE HAa KOHEUHBIH pe3yiibTaT ciay4aiiHbIX (JaKTOpOB
MOJIEJIN, B KOTOPBIX OTCYTCTBYIOT YHCIIOBBIE KOHCTAHTHI

MOJIEJIN, U3MEHSIOINE CTPYKTYPY CTOXaCTHUECKU

Tema 1.5. dTansl MogeTUpOBaHUA

MozenupoBaH#e PEANOIaraeT peaan3annio CISIYOMINX ITAOB:
IMOCTAaHOBKY 3KOHOMHUYECKON 3aJla4uu u KaueCTBEHHBIN aHaJIN3 HpO6J'IeMBI, IMOCTPOCHUEC MaTeMaTHYeCKOi

MOJECIN, MaTeMaTHYCCKUM aHAIIN3 MO/, IOATOTOBKY I/ICXOI[HOﬁ I/IH(I)OpMaIII/II/I, YHCJICHHOC PCUICHUE, aHAJIU3 YK C-
JICHHBIX PE3YyJIbTATOB U UX IIPUMCHCHUC

MOCTaHOBKY SKOHOMHUECKOM 3a/1a4i ¥ KQYECTBCHHBIN aHaIM3 POOJIEMBI, IIOITOTOBKY MCXOHOM HHpOp-

Maluny, YMCJICHHOC PCIICHUE, aHAJIN3 YHMCIICHHBIX PE3YJIbTATOB U UX IIPUMCHCHUEC

MOCTAaHOBKY SKOHOMUYCCKOH 3a1a41 1n Ka4yeCTBCHHBIA aHAJIN3 HpO6J'IeMI)I, YHCJIICHHOC PCIICHUEC, aHAJIU3

YHNCJIICHHBIX PE3YJIbTATOB U UX IIPUMCHCHUC

TIIOCTPOCHUEC MaTeMaTHIeCKOM MOJCIIN, MaTeMaTHYCCKUN aHAI3 MOJICIIN, TTIOCTAHOBKY SKOHOMIYECKOM 3a-

Jadn 1 KaueCTBCHHBIN aHAJIN3 Hp06J'I€MBI, moAroTOBKa I/ICXO,Z[HOf/i I/IH(i)OpMaL[I/II/I, YHCJICHHOC PCUICHUE, aHAJIN3 YU C-
JICHHBIX PE3YJIbTATOB U UX IIPUMCHCHUC

2.

OIIHI/IM N3 3TallOB MOACIIMPOBAHUA SABJIACTCA IMOCTAaHOBKA SKOHOMMYECKOM 3aJayd M Kaue-

CTBEHHBIN aHanu3 npoOieMsl. Llens 3Toro stana:

BLI60p METO/JIa PCUICHUS 3a1a4n
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3.

(hopmynHpoBaHue POOIEMBI 1 BOTIPOCOB, HA KOTOPBIC TPEOYETCS ITOTyIUTh OTBETHI
onpeeNeHre SKOHOMUIECKOTO 3aKOHA, MTOBJIHSBILIETO HA BOSHUKHOBEHHUE 3a]1aur
MaTEMaTUYECKOE OIMMCAHUE B3aMOCBA3EH MEKTY AIIEMEHTAMH CHCTEMBI

OI[HI/IM M3 2TaIllOB MOJCIIMPOBAHUSA SABJIACTCA IIOCTPOCHUE MaTeMaTH4eCKOM MOIACIIH. L[e.]'IB 9TO-

o JTara.:

oTalla:

oTalia:

1.
Hue. 1]

8.

BBIOOP METO/Ia PEIICHHS 3a]1a91

BBIOOP KPHUTEPHS ONITHMAIBEHOCTH

(hopManm3aIys SKOHOMUYECKOH 3a1a49n

OITUCaHKE aJITOPUTMA PEIlICHHs] SKOHOMUKO-MaTeMaTHYCCKOM 3a]1a91

OaHuUM U3 3TaroB MOJECIMPOBAHUS SIBISETCS MaTeMaTWYecKuil aHanu3 mojnenu. Llenb storo

BBIICHEHHE OOILMX CBOMCTB MOJIEIN Ha OCHOBE aHAIMTUYECKHUX MCCIIEI0BaHUM
BBIOOp METO/Ia PEIICHHUS 3a1aUH

(hopMUpPOBaHUE CHCTEMbI HEU3BECTHBIX M OTPAaHUYCHHI

(hopMupoBaHUE 00JIACTH JOMYCTUMBIX PEIICHU

OIIHI/IM M3 OTAIOB MOACIIUPOBAHUSA ABJIACTCA MOATIOTOBKA PICXO,I[HOﬁ I/IH(i)OpMaI_II/II/I. HGHB 9TOro

(hopmupoBaHue 0a3bI TAHHBIX ¢ HHPOPMAIHEH O COCTOSIHUH MOACTAPYEMON CHCTEMBI
(hopMHpOBaHUE JTOCTOBEPHON HHPOPMAIIUKI, HEOOXOTUMOM JIJIsl pa3padOTKH MOJIEIN
npeoOpazoBaHue EPBUYHON HHPOPMALIIH B PE3YILTATUBHYIO

(ukcarus nHGOPMAITUH Ha STIEKTPOHHOM HOCHUTEIE

OaHUM U3 3TaroOB MOJCIMPOBAHUS SIBIISIETCS YMCIIEHHOE penienue. Llens aToro srana:
BBIOOP METO/Ia PEIICHHS 3a]1a91

MaTeMaTUYECKOE OITMCAHUE B3aUMOCBSI3EH MG)KI[y 3JICMCHTAMHU CUCTEMBI

(hopmanu3aIys 3KOHOMUICCKOMN 3a1aun

MOJTyYEHHE PE3yIbTaTa

OIIHI/IM M3 OTAallOB MOACIIMPOBAHUS ABJIACTCA aHAJIN3 YHUCICHHBIX PE3YJIbTATOB U UX IMPUMCHE-
CJIb OTOI'O OTalla:

OLCHKA IMPAaBUJIbHOCTHU 1 IIOJIHOTHI PE3YJIbTATOB, CTCIICHU UX HpﬁKTPI‘IGCKOfI TMPUMEHUMOCTH

ONpeACIICHUC KOJIMYCCTBA BO3MOKHbBIX peH_IeHI/Iﬁ 3a/1au1 Ha IPAKTHKE

aHaJIn3 KOJIEOIEMOCTH TOJTYYCHHOI'O PCIICHUS TPU pCain3allii €ro Ha IMPaKTUKE

aHaJIM3 BO3JCHCTBYS BHEIITHEH Cp€bl Ha PE3YJIbTAThI PCIICHUA

Ha xakowm »Tame MOACIIUPOBAHUA TPOUCXOIUT NU3YUCHUC CTPYKTYPhI 00BEKTa U OCHOBHBIX 3a-

BI/ICI/IMOCTCI\/’I, CBA3BIBAIOIIUX €T0 DJIEMCHTHI?

9.

MTOCTaHOBKA SKOHOMUYECKOH 3a[a4H ¥ KAYeCTBEHHBIN aHAIN3 ITPOOIIEMBI
MOCTPOCHHUE MAaTEMATUYECKOW MOJIENH

MaTeMaTUYECKHI aHaJIn3 MOJEIIN

YUCJICHHOE PELICHUE

Ha xakoM stame MOZJCIIMPOBAHUA ITPOUCXOOUT (I)OpMPIpOBaHI/Ie CUCTCMBI IICPECMCHHBIX U OI'pa-

HAYECHUI?

10.

MOCTaHOBKA 3KOHOMUYECKOH 3a/[a4M ¥ KaueCTBEHHbIN aHAJIN3 TPOOIIEMbI
MOCTPOCHHUE MAaTEMATUYECKOW MOJIENH

MaTEeMAaTHYECKUM aHATIN3 MOJEIH

YHUCIIEHHOE PELICHUE

Ha kakom sTane moienupoBaHus OLICHUBAETCSI BO3MOKHOCTh MOJIYY€HHSI peleHus?
MOCTaHOBKA SKOHOMUYECKOH 3a[a4¥ ¥ KAYEeCTBEHHBIN aHAIN3 ITPOOIIEMbI

MOCTPOECHUE MaTeMaTUYeCKON MOJIENIN

MaTeMaTUYECKHI aHaJIN3 MOJIEIIN

YHUCIIEHHOE PELICHUE
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Pazgen 2. MatemaTn4ieckue MoAeJIM 32/1a4 ONITUHMAJIBLHOT0 BbIOOpa
Tema 2.1. @opmasauzanms 3a1a41 ONTUMHU3ALNH

1. DxoHoMMYECKHE 33/1a4M, B KOTOPBIX BCE OCHOBHBIE 3aBUCUMOCTH MOTYT OBITh BBIPQKEHBI KOJIYE-
CTBEHHO, C TOUKH 3PEHUS MOAETUPOBAHUS HA3bIBAKOTCA:
XOpOIIO CTPYKTYPHUPOBAaHHBIMHU
JIETKO PeIacMbIMU
JUCKPETHBIMU
JeTePMIHHUPOBAHHBIMH

2. XOopolIo CTPYKTYpUpPYEMBIE 33/1a41 PUHSTO HA3bIBATh:
AHATUTHYCCKHIMU
HPOrPaMMHPyEMBIMU
AJITOPUTMUYECKUMU
MaTeMaTHYeCKHIMU

3. Maremarndeckoe porpaMMHUPOBAHHE — 3TO MaTeMaTHIeCKas JUCIUTLTIHA,

U3yyaromias TEOPUIO U METOIBI PEILICHUs 3a/1a4 0 HaXOXKACHUH SKCTPEMYMOB (DYHKIIMI Ha MHOYKECTBaX
BEKTOPHOI'O IPOCTPAHCTBA, 33JAHHBIX C IIOMOIIBIO JIMHEWHBIX OrPAaHUYEHUN

H3y4aromas TCOPUIO U METOIbI PEILICHUS 3a1a4 O HAXOXKICHUH 3KCTPEMYMOB (DYHKIIMI Ha MHOXKECTBAaX
BEKTOPHOT'O ITPOCTPAHCTBA, 33JaHHBIX C TOMOIIBIO JITHENHBIX ¥ HETMHEWHBIX OTpaHUYCHUN

U3ydaroas porpaMMHoe o0ecrieueHue Il pealn3aliii MaTeMaTHUeCKHX 3a/a4

H3ydaromas KJacc MaTeMaTHIeCKuX 3a1a4, KOTOPbIE MOTYT OBITh PEILEHBI C IIOMOLIBIO IEPCOHATBHOTO
KOMITBIOTEPA

4. 3amaum ONTUMAIBLHOTO BBIOOpA — ATO:
3a/1a4M, B KOTOPBIX BBIOOP HAMITYHIIETrO PEMICHUS IPOXOIUT B HECKOJIBKO 3TAIloB
3aJ1a4H, perraeMble ¢ IIOMOIIBI0 MATeMaTHYECKUX MOJIEIIEH, TI03BOJISIIONIMX OTPEISIUTh U3 00JIaCTH J0ITy-
CTUMBIX PEIICHUH HAMTy4IlIee TI0 3apaHee 3aJaHHOMY KPUTEPHIO
3a/1a4M, B KOTOPBIX BBIOOP HAMITYHIIEr0 PEMICHHs U3 00JIaCTH JOITYCTUMBIX PEIICHUH MPOUCXOINT CITydaid-
HBIM 00pazoM
33/1a4M, B KOTOPBIX KAKI0E PEIICHUE SBISCTCS HAMTYYIINM

5. K xapakreprcTukam 3a/1a4 ONTUMAaJIbHOTO BBIOOPA OTHOCSTCS:

HaJIMYHE 1IENTH, JIOCTIKECHHE KOTOPOU SIBJISIETCS PEIICHUEM 33/1a4H; HAJIMYNE KPUTEPHSI TS COTTOCTABIICHUSI
KauecTBa aJIbTEPHATUB; HATMYME aJIbTEPHATUBHBIX CPEICTB JOCTIDKEHUS 1IE)TH, HATUYHE CIIOCOOO0B OIIEHKH 3aTpat
PecypcoB, HEOOXOAMMBIX JIJIsl KXKIOW AJTbTEPHATHBBI, HAUTHYKE CrIOco0a 0TOOPAKEHHUS CBSI3eH MEKTY IICIIIMHU, allb-
TEpHATHBAMH U 3aTpaTaMu

HaJIMYYe e, JTIOCTIKEHHE KOTOPOU SIBJISIETCS PELIEHHEM 3a]1a4i; OTCYTCTBUE allbTEPHATUBHBIX CPEJICTB
JIOCTIDKEHHUS TIEJTH, HAITYHE CIOCOOO0B OIIEHKH 3aTpaT PeCcypcoB; HAJTMYKE CII0C00a OTOOPaYKEHHS CBS3EH MEXTY
HETSIMU U 3aTpaTaMu

HaJIM4ye e, JIOCTIKEHHE KOTOPOU SIBJISETCS PEIICHUEM 3a/1a4H; HaJIMIHe HECKOIBKUX KPUTEPUEB IS
COIOCTABJICHHS KAYeCTBA aJIbTEPHATHB; HAJTMYNE AITbTEPHATUBHBIX CPEJICTB JOCTIKSHUS 11EJH, HATUYHE CIIOCOOO0B
OIICHKH 3aTpaT PECYPCOB, HEOOXOIUMBIX JUTS KKIOH alTbTepPHATHUBBI; HATTMIUE CIOC00a OTOOPAXKEHUS CBSA3CH MEXK-
1y UETISIMH, aTbTePHATUBAMHE U 3aTpaTaMu

HaJIM4He 1eNH, JIOCTIKEHHE KOTOPOU SIBJISETCS PEIICHUEM 3a/1a4H; HAJIMYUE KPUTEPHSI TSI COTIOCTABIICHUSI
KauecTBa aJIbTCPHATHR; HATMYUE aJIbTEPHATUBHBIX CPEJICTB JOCTIDKCHHS [IC)TH, HATUYHE CIIOCOOO0B OIIEHKH 3aTpat
PecypcoB, HEOOXOUMBIX JJIsl KAXKIOW AJTbTePHATHBBI

6. Iloka3aremnb, UCIIOIb3YEMBIN /I CPAaBHUTEIBHON OLIEHKU BAPHAHTOB JOMYCTUMBIX PEIIEHHH (aib-
TEpHATHB), HA3bIBAETCS:
neneBoi QyHKIpeH
BEKTOPOM
OrpaHUYCHHEM
KPUTEPUEM ONITUMAIBHOCTH

7. ®opManu30BaHHBIA KPUTEPUI ONTHUMAIBHOCTH, 3alMCAHHBIA B MAaTEMaTHYECKOM BHUJIE, Ha3bIBACT-
csL:
hopmyroit
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(hopMaITEHBIM KpUTEPHEM
LeNieBoi (hyHKIIHeH
roKazaresieM

8. dopMupoBaHHE CUCTEMbI HEU3BECTHBIX 3aKITIOYACTCS:
B BBISIBIICHUH 3JIEMEHTOB, OITMCHIBAOIINX CTPYKTYPY MOJIETIHPYEMOM CHCTEMBI, U OIIMCAHWH WX B BUJIE T1e-
PEMEHHBIX
B CJIOBECHOM OITMCAHUH BCEX MEPEMEHHBIX, OTUCHIBAIOLINX CTPYKTYPY MOACTUPYEMOU CUCTEMBI
B BBISIBIIEHHH (DAKTOPOB, OTPAHNYMBAIOIIIX PA3BUTHE MOJIEIUPYEMON CHCTEMBI
B BBISIBJICHUHU (DAKTOPOB, BIUSHUE KOTOPBIX HA PA3BUTHE MOJICTMPYEMOM CHCTEMbI HOCUT TICPEMCHHBIH Xa-
paktep

9. ®opMupoBaHHE CUCTEMBI OTPAHUYCHUH 3aKITFOYACTCS:
B BBISIBJICHHH (DaKTOPOB, BIMSHHUE KOTOPBIX Ha PA3BUTHE MOJEIUPYEMOM CHUCTEMbI HOCUT TTOCTOSIHHBIH Xa-
paxrtep
B ONKCAaHUU B (JOPMATIEHOM BH/E YCJIOBHIA, KOTOPBIE JOJIKHBI OBITh COOJEO/ICHBI IIPY PEAIM3ALINN 3a0a491
B BBISIBJICHHM YCIIOBHUH, BO3ICHCTBYIOIINX HA CHCTEMY (DOpMAaIIBHO
B CJIOBECHOM OIMCAaHHUH YCIIOBUH, OrPaHUYMBAIOIINX PA3BUTHE MOJIETHUPYEMON CHCTEMBI

10. Dramamu opMam3anuy 33124 ONTUMAIBHOTO BEIOOPA SIBIISIFOTCSL:
IIOCTaHOBKa 3a1a4u, BI)I60p KPUTCPHUA ONITUMAIIBHOCTH; YMCIICHHOC PCHICHUEC 3aJaun
(hopMHpOBaHIE CUCTEMBI HEM3BECTHBIX; (POPMHUPOBAHIE CUCTEMBI OTPAaHUYCHUH, (POpMyIHpOBaHKE KPHUTE-
PHSL ONITUMAITFHOCTH U 3aITUCh €T0 B BUJIE LIENEBON (DYHKIINH
TMIOCTPOCHHUE MOACIIN, MaTEeMAaTHYCCKUM aHAIIN3 MOJCIIM; aHaJIU3 PE3YJIbTaTOB PCUHICHUA
(hopMUPOBaHUE CHCTEMbI HCU3BECTHBIX M OIPAHUYCHUI

Tema 2.2. MeToabl MHOTONIapaMeTPUYECKON ONTUMHM3ALHHI

1. Meroapl MHOTONIAPaMETPHUUYECKOIN ONTUMH3ALIUH UCTIONB3YOTCS:
B TEX CITy4asiX, KOTJia CHCTeMa JOJDKHA Pa3BHUBATHCS, Peasiu3ys JBe U OoJee e
B TEX CITy4asiX, KOT/1a IPH OTHOM KPHUTEPHH ONITHMAIILHOCTH 3a/1a4a HE IMEET PEIICHUS
B TEX CITy4asiX, KOrzia 00JIacTh IOMYCTUMBIX PEIICHUH HE OrpaHuueHA
B TEX CITy4asiX, KOT/Ia B3aHMOCBSI3b MEK/Ty JJIEMEHTAaMU CHCTEMBI HE MOYKET OBITh OIMCAHA C IOMOIIIBIO JIH-
HEWHBIX (DYHKIHH

2. CyIHOCTh METO/1a MOCTIEeIOBATENBHBIX YCTYTIOK 3aKTI0YAETCsl B CIIEAYIOIIEM:

BCE OIPaHWYEHHsI TOOYEPEAHO UCKITFOYAOTCS U3 MOACIH

OJIVH U3 ONITUMH3UPYEMBIX [TapaMeTPOB IIPUHUMAETCS B KAUECTBE LIENeBOM (QYHKIMH, a AJIsI APYTHX 3a/1a-
FOTCSI HEKOTOpBIE MTPEAETbHbIE 3HAUE€HNS TPAHUYHBIX YCIIOBHM. 3aJjaurl peIaoTcs B HECKOJIIBKUX BapUaHTaX, OTIIH-
YAOUIUXCS MPEJETbHO 33/1aBaEMbIMU 3HAUCHUSIMH TPAHUYHBIX YCIOBUI

BCE ONTUMU3UPYEMBIE MTApaMeTPhI IIO0UEPEIHO IPUHUMAIOTCS B KAUeCTBE LIeJIeBOM (yHKuuH. 3anaya pe-
IIaeTCs B HECKOJIBKUX BapUaHTAaX ¢ Pa3HbIMH [EIIEBBIMH (QYHKIIHSMH

BCE TIapamMeTpbl MOJICNIN PUHUMAIOTCS B Ka4eCTBE 1eIeBor (DyHKIMU. 3aa4ya peniaeTcsl B HECKOJIbKHX Ba-
puaHTax (KOJIMYECTBO BAPHAHTOB COOTBETCTBYET KOJIMYECTBY NAPAMETPOB MOJIEIH) C PA3HBIMHU LIEJIEBBIMHU (YHKIIH-
SIMU

3. Ilpu peanuzanuu MeToia MOCIENOBATENbHBIX YCTYIOK BEJIMYMHA MPUPAILEHUS MTPEAETbHBIX 3Ha-
YEHUI TPAaHUYHBIX YCIOBHMM 3aa€TCs:
IIPOU3BOJILHO
Ha OCHOBaHHMHU MCTOJUYCCKHX peKOMeHI[aLII/Iﬁ 10 CAMOCTOSITEIILHOM pa60Te
B 3aBUCUMOCTHU OT KOJIMYICCTBA IICPEMCHHBIX
B 3aBUCHMMOCTH OT KOJIMYECTBa Ol"paHI/I'-IeHI/Iﬁ

4. Tlpu peanuzaiy METOAa MOCIEIOBATENBHBIX YCTYIOK BHIOOP HAMIYYINETrO PEIICHUsT OCYIIECTB-
JIIeTCS Ha OCHOBE:!
9KCIEPTHBIX OLICHOK
KPUTEPHS ONITUMAITBHOCTH, 3HAYEHNE KOTOPOTO ISl CHCTEMBI 00J1ee BaXKHO
MyTeM CITy4aiiHOTO BBIOOpa
CHUMILIEKC-METO/Ia

5. CymHOCTh METO/Ia HaXO0XKICHUST KOMITPOMHUCCHOM 11eJIeBOM (DYHKITUY 3aKITFOYAETCS B CIIETYIOIIEM:
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BBIOOP KOMIIPOMHUCCHOTO BapHaHTa JOJKEH NCXOANTh U3 IKCTPEMANbHBIX 3HAYEHUH TI0 KaXI0My KpH-
TEPHIO

KOMITPOMUCCHAS TeNieBast QYHKITUS OMPEISISICTCS ITyTEM CIIOKEHUS OTACTbHBIX MEICBBIX (DYHKIINH

KOMITPOMUCCHAS 1eNieBast QYHKIUS ONPEISIISICTCs Kak pa3HUIla M1y OTACIbHBIMU IICJICBHIMH (DYHK-
UAMHA

BEIOOP KOMIIPOMHUCCHOTO BapraHTa JOJHKEH NCXOANTh KaK U3 3HAYMMOCTH KaKJIOTO M3 MapaMeTpoB, TaK
Y OT OTKJIOHEHHUH KaXKJI0TO U3 ATUX MapaMETPOB OT HEKUX HOPMATHUBHBIX 3HAYCHUIN

6. Jlns pacyera KOMIPOMHUCCHBIX KOA(PUIMEHTOB HEOOXOIMMO UMETh HH(DOPMAILTHIO:
0 KOJIMYECTBC ONITUMU3UPYCMBIX MMaPpaMETPOB, O KOJIMYCCTBEC PCATIM30BAHHBIX BAPUAHTOB, O KOJIMYCCTBE
paccMaTpuBaeMbIX CHTYaIHI
0 KOJIMYECTBE ONTUMU3HUPYEMBIX ITapaMETPOB, O KOJIMICCTBE PCAJIM30BAHHBIX BAPUAHTOB, O KOJIMYECTBE
paccMaTpruBaeMBIX CHTYaIHiA, O Pa3MEPHOCTH MOJIEITH
0 KOJIMYCCTBC MEPEMCHHBIX, O KOJIMYCCTBE OFpaHquHHﬁ, 0 KOJIMYCCTBE KPUTCPUCB ONITUMAJILHOCTHU
0 KOJIMYECTBE KPUTEPHUEB OINITUMAJIBHOCTH
7. B popmyne R, = ZZZ(kni P+ KPPy pacuera KOMIIPOMHCCHBIX

iel leL neN
ko3 purneHToB Pyso3nagaer:

HOPMHpYIOLIee 3HaYeHHe N-ro napamerpa uis |-ro Bapuanra
MaKCHUMaJIbHOE 3HaYeHHe N-To mapaMeTpa a1 |-ro BapuanTa
MHHHMAJIbHOE 3HaYeHUe N-To mapaMerpa At |-ro Bapuanta
MH000€e HEOTPUIIATENEHOE 3HAYEHUE N-TO TIapameTpa uis |-ro Bapnanta
— + -
8. B dopmyne R, = ZZZ(kni P +K P TP) pacdera KOMIIPOMHUCCHBIX

iel leL neN
KO3 GHUIHEHTOB Kpj 03Ha4aeT:

KO3 PHUIHEHT KOPPENIAUH N-TO ITapaMeTpa B i-TOl CUTyaIuu
K03(duIKEeHT Beca N-ro mapameTpa B I-TOH CUTyaluH
K03((HUIKCHT Beca N-ro BapuaHTa B I-TOH CUTyalluH
k03¢ GUIMECHT Beca N-0i CUTyalluH B I-TOM BapHaHTE
9. B dopmyne R, = ZZZ(km P+ KPP pacuera KOMIIPOMHCCHBIX

iel leL neN
kod(urmenToB Py o3Hauaer:

3Ha4YeHHe N-ro napamerpa B |-Tom Bapuanre

3HAUCHHE N-TO BapuaHTa B |-Toli cuTyanuu

3HAUCHHE N-TO mapamerpa B |-roii cutyanuu

3Ha4YeHHE N-Oi CUTYaIlMu B |-TOM BapHuaHTe

10. B dopmanm3oBaHHOM BHJE 3aqauy HAXOXKACHUS TMOMCKAa KOMIIPOMHCCHOW IENeBON (YHKIHH

MOKHO 3anucath B Buae max Ry = max{R;}, rae Rj

k03¢ ¢urnumeHt o I-roMmy napameTpy uis i-Toro BapuaHra

k03¢ durmeHtT no |-romy BapuaHty [uist i-TOro napameTpa

k03¢ ¢urnmeHT o l-roMy BapuaHTy [Uisl i-TOH CUTyaluu

k03¢ urnmeHt mo |-Toii cutyanuu 1is i-TOro Bapuanrta

Tema 2.3. DJKOHOMHKO-MaTeMaTH4ecKasi MoO/1€¢JIb 10 ONITUMHU3AIUHA PAIITMOHOB KOPMJICHUS

1. B kauecTBe KpUTCpUsi OITUMAJIbHOCTU B 9KOHOMHUKO-MaTeMaTUYEeCKOM MOACIHU IO OIITUMH3allK
PallOHOB KOPMJICHUS ITPUHUMACTCA:
MHUHHUMU3ALUA COACPIKAHUA IMUTATCIIBHBIX BEIICCTB B pAallMOHAX KOPMJICHU A
MakKCUuMHn3alusd COACPKaHUA MUTATCIIbHBIX BEIICCTB B pallMOHE KOPMJICHUSA
MaKCHUMMU3al A cebeCTOUMOCTHU palinoOHa KOPpMJICHUSA
MHWHHMM3AUA ce0eCTONMOCTH paloHa KOPpMJICHHUA

2. B kadecTBe OCHOBHBIX HEM3BECTHBIX B dKOHOMHKO-MATEMATUIECKOW MOJIETTH 110 ONTUMU3AIINH pa-
LIMOHOB KOPMJICHUS TIPUHUMAFOTCS:
HMCKOMOE TIOTOJIOBBE KUBOTHBIX, JIJISI KOTOPBIX ONITHMH3UPYETCS PAIIOH KOPMIICHHS
LIEHBI TPHOOPETEHHUS KOPMOB M KOPMOBBIX JJ00aBOK, C€0ECTOMMOCTh KOPMOB COOCTBEHHOT'O TTPOU3BO/I-
CTBa
HCKOMOE KOJIMYECTBO KOPMOB M KOPMOBBIX J100aBOK B (DU3MUYECKOM BeCE B CYTOUHOM PaIlMOHE KOpMIIe-
HHUA | TOJIOBEI CKOTA
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CYMMAapHO€ KOJIMYCCTBO MUTATCIBHBIX BEIICCTB B pAllTUOHE

3. B kauecrBe BCIOMOraTeIbHOM HEUM3BECTHOM B DKOHOMHKO-MATEMATHYECKON MOJENH 110 ONTHMU-
3alMM PALMOHOB KOPMJICHUSI IPUHUMACTCSI:
CyMMapHOC KOJMYECTBO IMMUTATCIIbHBIX BEIICCTB B PAllTMOHE B KOPMOBBIX €IMHHUIIAX
CYMMApHBIC 3aTPaThl ACHCKHBIX CPEACTB HA q)OpMI/IpOBaHI/Ie panruoHa KOPpMJICHHUA
CYMMapHO€ KOJIMYCCTBO KOHUCHTPUPOBAHHBIX KOPMOB
CyMMapHOC KOJNYECTBO 3€CJICHBIX U COYHBIX KOPMOB

4. B xadecTBe OCHOBHBIX OIpPaHMUYEHHA B 3KOHOMHKO-MATEMaTHUYECKOW MOJIEIM IO ONTHUMH3ALUN

PAIMOHOB KOPMJICHUSI IPUHUMAIOTCSI:

OrpaHUYCHHA 10 FAPpAaHTUPOBAHHOMY YJIOBJICTBOPCHUTIO HOTpe6HOCTI/I CEIbCKOXO03AMCTBEHHBIX KUBOT-
HBIX B MMUTATCJIbHBIX BEIICCTBAX, MAKPO- U MUKPO3JICMEHTAX

OrpaHUYCHUA 110 FapaHTI/IpOBaHHOMy y,I[OBJ'ICTBOpCHI/IIO 1'[0Tp€6HOCTI/I CEJILCKOXO3IMCTBEHHBIX KUBOT-
HBIX B KOpMax CO6CTBCHHOFO IIPOU3BOJICTBA

OrpaHUYCHUA 110 MpCaciaM BKIIOYCHUS OTACIIbHBIX KOPMOB HUJIU I'PYyIITI KOPMOB B pallMOH

OrpaHUYCHUA IO OMPEACIICHUIO CYMMAPHOI'0 KOJIMYCCTBA KOPMOBBIX CIMHUIL B PALITUOHE

5. B kauecTBe JOMOJHUTEIBHOTO OTPAHUYCHUSI B SKOHOMUKO-MATEMATHYECKOW MOJIENIU 110 ONTUMHU-
3aI[UU PALIMOHOB KOPMJICHHUSI IPUHUMAKOTCS
OTpaHUYEHHS IO IPOU3BOACTBY OTACIbHBIX BUIOB KOPMOB
OTpaHUYEHHMS IO MpeieiaM BKIIOUEHHs OTAEIbHBIX KOPMOB WIM TPYIIIT KOPMOB B paI[ioH
OTpaHUYEHHUS 110 ONPEIeIEHHI0 CYMMapHOT0 KOJMYECTBAa KOPMOBBIX €IUHUIL B PALIUOHE
OrpaHUYEHHS IO ONPEETICHNI0 Ce0ECTOMMOCTH PAllMOHa KOPMJICHHS

6. B kauecTBe BCIIOMOTaTEILHOTO OIPAHUYCHHS B 3KOHOMHKO-MAaTEMATUICCKON MOJICITH 110 ONITHMHU-
3aI[UU PALIMOHOB KOPMJIEHUS IPUHUMAETCS:
OrpaHNYEHHE IO COOTHOIIEHHUIO OTAENBHBIX BUJJOB KOPMOB M JOOABOK
OTrpaHUYEeHHE IO MpeJieaM BKIIOYEHHsI OTIEIbHBIX KOPMOB WM TPYIII KOPMOB B paIlioH
OrpaHHYEHHE IO ONPEAETICHNUIO0 CYMMapHOI0 KOJIMYECTBA KOPMOBBIX €MHUI] B PALIUOHE
OrpaHHYEHHE TI0 ONPEAETICHUI0 Ce0ECTOMMOCTH PalliOHa KOPMIICHHS

7. B orpaHu4eHHsIX MO YAOBJIETBOPEHHUIO MOTPEOHOCTH KUBOTHBIX B MUTATEIBHBIX BEIIECTBAX, MAK-

PO- ¥ MUKPOAJIEMEHTAX B MOJIEIH IO ONTUMHU3AIIUN PAIIMOHOB KOPMJICHHS Z a; X ;2 B,
ajj O3HAYaeT: jed

COJIEpIKAHUE TIMTATEIBHBIX BEIECTB, MAKPO- U MUKPOJIEMEHTOB i-T0 BHA B | KT j-ro BUIa KOpMa M
KOPMOBO JI00aBKH

CYTOUYHYIO OTPEOHOCTH j-TO BUJIA JKUBOTHBIX B i-OM BHJIE KOpMa HIIK KOPMOBOM J0OaBKH

ce0ecTouMOoCTh 1 KT i-ro Bua KopMa, COJIEP/KAIIEr0 MMTATENbHBIE BEMECTBA, MAKPO- M MUKPOIJIEMEH-
THI j-TO BHJA

MaKCHMaJIbHBIN TIPeesl CKapMIIMBAHUS i-T0 BHJA KOpMa j-My BHJy CKOTa

8. B orpanu4eHusIx 10 yJI0BJIETBOPEHUIO TIOTPEOHOCTH KUBOTHBIX B [TUTATENBHBIX BEIIECTBAX, MAKP-
0 ¥ MMKPODJIEMEHTAX B MOJIEIH 110 ONITHMU3ALMN PALIMOHOB KOPMJIEHHUSL: Z 8;X; 2B,
Bi o3Havaer: jed
MAaKCUMAJIbHO ,HOHYCTI/IMOC KOJIMYCCTBO IUTATCIIBHBIX BCIIICCTB i'FO BHU/A B pa]_[I/IOHe KOpMJIeHI/IH
MHUHUMAJIBHO ):[OHYCTI/IMOC KOJIMYECTBO IMUTATCIIbHBIX BCIIICCTB i'FO BUJIa B paHI/IOHe KOpMJ]eHI/IH
MAaKCHUMAJIbHO Z[OHYCTI/IMyIO Ce6eCTOHMOCTB KOpMa i'FO BHUJ/Ia B paHI/IOHe KOpMHeHI/IH
MHUHUMAJIBHOC ITOI'OJIOBHC JKMBOTHBIX, AJIA KOTOpBIX COCTaBJIACTCA paHI/IOH

9. B OrpaHUYCHUAX IO o0ecIeueHrI0 000CHOBAHHBIX TPaHMI] CKapMJIMBaHHUs OTACIIbHBIX TPYIIT KOP-
MOB B MOJICJIM II0 OITUMH3ALIMU PALlIOHOB KOPMJICHUA a; X j < Z a, x]_ < ﬁhj )(J_
X ; O3HAYaeT: jel

CYMMApHO€ KOJIMYCCTBO MUTATCIIbHBIX BEIICCTB B paAllTMOHE B KOPMOBBIX €AWMHHUIIAX
CYMMApHBIC 3aTPaThl ACHCKHBIX CPEACTB Ha q)OpMHpOBaHI/Ie panuoHa KOPMJICHUA
CYMMapHO€ KOJIMYCCTBO KOHUCHTPUPOBAHHBIX KOPMOB
CYMMAapHO€ KOJIMYECTBO 3€JICHBIX U COYHBIX KOPMOB
10. B orpani4eHusx mo 00ecrne4eHuo 000CHOBAHHBIX TPAHMI] CKAPMIIMBAHUSA OTAEIBHBIX TPYII KOP-
MOB B MOJIEJIM 10 ONITUMH3AI[MH PAIIOHOB KOPMJIEHHSI: o, )(_J < z ay X, < By )(_J
jed
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Onj ¥ Brj O3HAYAIOT:
MUHHMAJIBHYIO0 U MaKCHMAIBHYIO C€0eCTOMMOCTH KOpMa U3 h-oii rpymiisl
MUHHMAIBHYIO U MAKCUMAJIbHYIO IOTPEOHOCTH CKOTa B KOpMe 3 h-0if rpyms
TPaHWIIBl BKIFOYEHUS B palioH h-oif rpymiel kopMa B KOPMOBBIX €IMHHUIIAX
HWKHIOIO ¥ BEPXHIOIO TPaHUIIBI BKIIFOYCHUS B PAIIMOH h-0 TpymIbl KOpMa B IIPOLICHTAX

11. B orpanuueHHsIX 1O COOTHOIICHUIO Me>1<,uy OTJICIbHBIMA KOPMaMH 1 JOOaBKaMH B MOJIEIU TIO OII-
TUMHU3ALHUUA PALTUOHOB KOPMIICHUSA: DZW X SWij o3Havaror:
JEJ jed
TPaHHUIIbI BKIFOYCHHUS B PAIioH N-0if rpyIIbl KOpMa B KOPMOBBIX €IMHUIIAX
MHUHHMAJIBHYIO i MAKCHMAJIbHYIO CE0ECTOMMOCTD j-TO BUIa KOpMa
K03(h(DUIMEHTHI TPOMOPIUOHATIBHOCTH MEKIY KOPMaMH U T0OaBKaMHU
KO3 PHUIIEHTHI B3aNMO3aMEHAEMOCTH KOPMOB

12. B OrpaHU4YCHUM IO OMPCACIICHUIO CYMMAPHOI'0 KOJIMYECTBA KOPMOBBIX CAWHUIL B pallMOHC B MOJCIIM I10 OII-

TAMU3AIHAN PAITIOHOB KOPMIICHHUS: Z a; )éj GﬂHXI;aeT:

jed
CYTOYHYIO HOTpC6HOCTL J-TO BUJA CKOTa B KOPMOBBIX €IMHHUILIAX

coJiepykaHue KOPMOBBIX SIUHHMIL B j-OH TPYIIIIC KOPMOB
coJiepyKaHNe KOPMOBBIX €IMHUI] B CYTOYHOM PaIlliOHe KOPMIICHHS
cojiep)KaHnue KOPMOBBIX SIMHUII B 1 KT j-r0 BHIa KOpMa

13. B KaKkux €IWHUIAX YKa3bIBAIOTCS 300TEXHHYCCKA OOOCHOBAHHBIC HIKHUE M BEPXHUE TPAHHIIBI
CKapMJIMBAaHMsI OTIEJIbHBIX TPYIIT KOPMOB B SKOHOMHKO-MATEMAaTUYECKOW MOJENH 10 ONTUMH3AIMHU Pa-
LIMOHOB KOPMJICHHUSI IPUHUMAETCSL:

B KOPMOBBIX €JJMHUIIAX 0 KaXKIOU IrpyIie Kopma

B IIPOLCHTAaX OT CYMMAapHOI'0 KOJIMYCCTBA MUTATCIIbHBIX BEIIECTB B PAallTUOHE
B (PM3NUECKOM Bece Mo KaXJOH TpyIIe Kopma

B pyOJIsIX 110 ce0EeCTOMMOCTH TI0 KaXKI0H rpyIe KopMa
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Tema 2.4. JKOHOMHMKO-MaTeMaTH4YeCKAs MO/eJIb 10 ONTHMHU3ANNH OTPACIeBOil
CTPYKTYPbI IPOU3BOACTBA

1. B kauecTBe KpuTepusi ONTUMAILHOCTH B HIKOHOMHKO-MAaTEMATUYECKON MOJIENIM MO ONTUMHU3ALUN
OTpAacIEeBOM CTPYKTYPbI TPOM3BO/ICTBA IPUHUMAETCSI:
MHHHMH3ALHS TIOTOJIOBBSI CENIbCKOXO03SIHCTBEHHBIX JKUBOTHBIX
MaKCHUMH3aLHs IIPOM3BO/ICTBA TOBAPHOMN MPOIYKINH
MaKCHUMH3AIHsI CYMMbI YHCTOTO J0XO0/Ia
MaKCHMH3AIUsI CYMMbI TEKYIIHX 3aTPaT

2. IlpuHrMaemblii B KauecTBE MOKa3aTelisi KPUTEpUsl ONTUMAIBHOCTU B SKOHOMUKO-MaTeMaTH4YeCKOM

MOJIEJIY 110 ONITUMM3ALMHN OTPACIEBON CTPYKTYPhI IPOU3BOJACTBA YHACTBIN JOXO ONPEAEIISIETC:

KaK pa3HULA MEXIYy CTOUMOCTBIO TOBAPHOU ITPOLYKLUU I10 NPEATIPUATHIO U CYMMOM IIPOU3BOJCTBEH-
HBIX 3aTpaT

KaK pa3sHULA MEXKy CTOUMOCTBIO TOBAPHOU MPOAYKIHMH 110 MPEANPUATHIO U c€0ECTONMOCTBIO peau-
30BAHHOU IIPOLYKIUU

KaK pa3HUIA MEXKIY CTOMMOCTBIO BaJIOBOM MPOIYKIMH B TEKYIIUX LEHAX MO MPEIIPUATHIO U CYMMON
IIPOU3BOACTBEHHBIX 3aTpaT Ha €€ IIPOU3BOJICTBO

KaK pasHuia MEXay CTOMMOCTLIO BaJIOBOI MPOAYKIHH B COITOCTABUMBIX LICHAX I10 MPEANIPHUATHUIO U
CYMMO# IPON3BOJCTBEHHBIX 3aTpaT Ha €€ MPOU3BOACTBO

3. B kauecTBe OCHOBHBIX HEM3BECTHBIX B SKOHOMHUKO-MAaTEMaTHYCCKON MOJICNH TI0 ONITHMHU3AIIH OT-

pacieBoii CTPYKTYPbI POU3BOACTBA IPUHUMAIOTCS:

IIomaan 1ImoceBa CEITbCKOXO3SHCTBEHHEIX KYJIBTYP IO UX LEJICBOMY Ha3HAYCHMIO, ITIOI'0JIOBLE CEJILCKOXO-
3AMCTBEHHBIX YKMBOTHBIX I10 BUJIaM; O6’LCMI>I HpI/IO6peTaCMI>IX KOPMOB U KOPMOBBIX ):[O6aBOK

IJIomaau 1mocena CEIbCKOXO03I1CTBEHHBIX KYJBTYP IO UX LEJICBOMY HAa3HAYCHUIO, ITIOI'0JIOBBE CEIBCKO-
XO3AMCTBEHHBIX JKMBOTHEIX IT0 BHUOAM, 00BEMBI HpHOGpeTaeMBIX KOPMOB 1 KOPMOBBIX ,Z[063.BOK; CTOMMOCTB
MMPOU3BOACTBCHHBIX 3aTpaT IO NPCANPUATUIO

CTOMMOCTB NPOMU3BOACTBCHHBIX 3aTPaT MO MPECANPUATUIO, CTOUMOCTDb TOBapHOﬁ IMPOAYKIHWH; 3aTPaThI
Tpyna

IIomaau 1mocena CEIbCKOXO03I1CTBEHHBIX KYJIBTYP IO UX LEJICBOMY HAa3HAYCHUIO, ITIOI'0JIOBBE CEIIBCKO-
XO3SMCTBEHHBIX )KUBOTHBIX I10 BUIaM

4. B kauyecTBE OCHOBHBIX OTPaHHUYEHUH B 9KOHOMHKO-MAaTEMAaTHUECKON MOJIEH M0 ONTHMU3AIUH OT-
pacieBOM CTPYKTYPhI MPOU3BOICTBA UCTIOB3YIOTCS:

OrpaHUYCHHS 110 BBIMIOJIHCHUIO arpOTEXHUYCCKUX Tpe60BaHPII71 BO3€JIbIBAHNA CEJIBbCKOXO03IMCTBEHHBIX
KYJIBTYD; 1O BBIMOJIHEHHIO JOTOBOPHBIX 00SI3aTENBbCTB M0 pealiu3aliiy MPOIYKIMU PACTEHHUEBOJICTRA; 10 00ec-
MEYEHHOCTH MOTPEOHOCTEH JKUBOTHOBOICTBA

OTpaHHYEHHS 10 OMPECIICHUIO CTOMMOCTH TOBAPHOU MPOYKIIHH; ITO OTPEIEIEHHIO CTOMMOCTH TTPOM3-
BOJICTBCHHBIX 3aTParT; M0 OMPECICHUI0 TOTPEOHOCTH B TPYAOBBIX pecypcax

OrpaHUYCHUS 110 UCITIOJB30BAHUIO 3EMEJILHBIX PECYPCOB U 110 IIOT0JIOBBIO CEIbCKOXO03I1CTBEHHBIX KH-
BOTHBIX

OTpaHUYEHHS IO UCTIONH30BAHUIO 36MEbHBIX PECYPCOB U 110 MOTOJIOBBIO CEILCKOX03IHCTBEHHBIX JKH-
BOTHBIX; 110 OMPEACIICHUIO CTOMMOCTH TOBapHOﬁ MMPpOAYKIHHU; 110 ONPEACIICHUIO CTOMMOCTH IMTPOU3BOJCTBEHHLIX
3aTpar

5. B kadecTBe JOMONHUTENBHBIX OIPAHUYECHUA B SKOHOMHUKO-MATEMATHIECKOW MOJEIH TI0 ONTHMU-
3allM OTPACIIEBON CTPYKTYPbI IPOU3BOJICTBA UCHIOIb3YIOTCS:
OrpaHUYCHUS 110 UCITOJB30BAHUIO 3EMEJIbHBIX PECYPCOB U 110 IIOTOJIOBBIO CEJIbCKOX 031 CTBEHHBIX KH-
BOTHBIX
OrpaHUYCHUA 110 BBITIOJTHEHUIO arpOTEXHUYCCKUX TpeGOBaHI/Iﬁ BO3CJIbIBAHNA CEIBbCKOXO03IMCTBEHHBIX
KYJBTYP, 110 BBIITOJHCHUIO TOTOBOPHBIX 00s13aTEBCTB 110 peam3anu NpoaAYKIINN PaCTCHUEBOACTBA, 10 obec-
INEYCHHOCTHU HOTpe6HOCTeﬁ JKMBOTHOBOJICTBA KOpMaMU COOCTBEHHOTO Opoun3BOJACTBA
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OTPaHUYEHHS 10 OMPEEIEHUI0 CTOMMOCTH TOBAPHO MPOIYKIINH; IO ONPEEeIEHHI0 CTOMMOCTH IPOU3-
BOJICTBEHHBIX 3aTpart; MO ONpPEACICHUI0 TOTPEOHOCTH B TPYAOBBIX pecypcax

OTPaHUYEHHS IO MCIIOIB30BAHHUIO 3€MENTBHBIX PECYPCOB U TIO TIOTOJIOBBIO CEITLCKOXO03SHCTBEHHBIX KH-
BOTHBIX; IT0 OTMIPEEIIEHUI0 CTONMOCTH TOBAPHOH MPOIYKIIHH; IT0 OMPEIEIIEHUI0 CTOMMOCTH TIPOU3BOJICTBEHHBIX
3aTparT; 10 ONpeeICHUIO MOTPEOHOCTH B TPYIOBBIX pecypcax

6. B kadecrBe BCIIOMOraTebHbIX OI‘paHI/I‘-IeHI/Iﬁ B DKOHOMHUKO-MaTeMaTHUSCKOM MOJCIH II0 OIITUMU-

3alMK OTPACIICBOM CTPYKTYPbI IPOU3BOACTBA UCIIOJIb3YIOTCS:

OTPaHUYEHHUS IO UCIIOIB30BAHHUIO 3€MENTBHBIX PECYPCOB U TIO TIOTOJIOBBIO CEITLCKOXO3SHCTBEHHBIX KH-
BOTHBIX

OrpaHUYEHHS MO BBHIMOJTHEHUIO arPOTEXHUUYECKUX TPEOOBAaHUH BO3ENBIBAHUS CEIbCKOXO035MCTBEHHBIX
KYJBTYp; MO BBITIOJTHEHHIO IOTOBOPHBIX 00S3aTENBCTB 110 pPeaTH3aIiy MPOAYKIINN pacTEHHEBOICTBA; IO 00ec-
MEYEHHOCTH NOTPEOHOCTEH JKUBOTHOBOJICTBA KOPMaMH COOCTBEHHOT'O MPOU3BO/ICTBA

OTpaHUYEHMSI 10 ONPEEIEHNI0 CTOUMOCTH TOBAPHOI MPOIYKIIMH; IO ONPEEIEHHI0 CTOUMOCTH POU3-
BOJICTBEHHBIX 3aTpPaT; TIO OMPEAETICHHUIO MMOTPEOHOCTH B TPYAOBEIX pecypcax

OTPaHUYEHHS IO MCIIOIB30BAHHUIO 3€MENTBHBIX PECYPCOB U IO TIOTOJIOBBIO CEITLCKOXO03SHCTBEHHBIX KH-
BOTHBIX; 110 OMPEEIIEHUIO0 CTOUMOCTH TOBAPHOM MPOTYKIMH; [T0 OIPEIEIICHHUIO0 CTOUMOCTH IPOU3BOJICTBEHHBIX
3aTpar; 1o OMpeeNICHUIO TOTPEOHOCTH B TPYIOBBIX pecypcax

7. B orpaHuueHyH 10 MCHOJIB30BAHUIO 3eMEJIbHBIX PECYPCOB B MOJEIH II0 ONTUMHU3ALNHN OTPACIICBOM CTPYK-
TYpPBbI IIPOU3BOACTBA Z 5 X; < bi djj O3HaYaeT:
jed .. . .
IJIONIA/b TIOCEBA J-0M CENbCKOXO3HCTBEHHON KYIbTYPBI
BBIXOJ1 TOBAPHO# MPOIYKIHMH i-ro Buja ¢ 1 ra mocesa j-0i CelbCKOX03SHCTBEHHOMN KYJIbTYPBI
3aTpaThl 3eMEJIBHBIX PECYPCOB I-T0 Brjia Ha | ra moceBa j-oii CebCKOXO03MMCTBEHHON KYIIBTYPhI
BBIXOJI KOpMa i-ro Bujia ¢ | ra mocesa j-0i CeIbCKOXO03SMCTBEHHOM KYJIbTYPBI

8. B orpaHMYEHHH TI0 HCIIOIb30BAHHIO 3eMENbHBIX PECYPCOB B MOJENH TI0 ONTHMU3AIUH OTPAcieBOl CTPYK-
Typbl IPOU3BOICTBA Zaijxj <b  Dbjosnauaer:

jed
00BEM HNMCIOIUXCA 3EMEJIBHBIX PECYPCOB i-ro BHaa

IUTOIIA/Ib [TOCEBA i-0if CETBCKOXO3SUCTBEHHO KYIbTYPBI
MaKCHUMaJIbHO BO3MOXKHBIH pa3Mep JICHEKHOM BBIPYYKH OT 3eMEIIbHBIX PECYypPCOB I-I0 BUIA
CTOMMOCTb 3€MEJIbHBIX PECYPCOB I-T'0 BHIa
9. B orpann4eHHH MOMIOrOJIOBBIO CEJILCKOXO3SIMCTBEHHBIX )KUBOTHBIX B MOZENH 110 ONTUMU3ALMH OTPaciIeBOM
CTPYKTYPBI HpOI/I3BOL[CTBaZ ag X; J =B, BjosHauaer:

j=l+1 .
MaKCHUMAaJILHO BO3MOJKHOE IOTOJIOBBE CEIILCKOXO03IHCTBEHHBIX JKUBOTHBIX I-TO BHJla, KOTOPOC MOXHO

pasMecTUuTh 0e3 IOTOTHUTELHBIX WHBECTUIIHH

MHHHMAJIBHO BO3MOYKHOE MTOTOJIOBBE CEIbCKOXO3SMCTBEHHBIX JKHBOTHBIX i-TO BH/Ia, KOTOPOE MOXKHO
pasMecTuTh O€3 TOMOJHUTEIEHBIX WHBECTHIIMHA

MaKCHMaJIbHOE TIOr0JIOBBE CKOTA, KOTOPOE MOKHO Pa3MECTHTh Ha i-TO# (hepme Oe3 TOTMOTHUTETBbHBIX
UHBECTULIUN

(haKTHYECKOE TTOTOJIOBbE CEMBCKOX03HCTBEHHBIX )KUBOTHBIX i-T0 BHIA

10. B orpanuyeHny 1O BBINOJHEHHUIO arpOTEXHUYECKUX TPEOOBaHUH B MOJIENH 110 ONTH-
|
MU3alUU OTPACIEBON CTPYKTYpBI IIPOU3BOICTBA Z X;= Q Qi o3Hauaer:

BEpXHHE WM HIKHHE TPEJIENIbl HACHIIEHHUS CEBOOOOPOTOB OTACIBHBIMH CETbCKOX03IHCTBEHHBIMU
KYJbTYypaMU WU IPYHIIAMUA KYJIbTYpP

(akTHYeCKHid pa3Mep IUIONIA 1 OCEBa i-0i CeIbCKOX03IHCTBCHHON KYJIBTYPBI

BEPXHHUE WIIM HIKHHE TIPEJICIIbl YPOXKAWHOCTH -0 CebCKOX035HCTBEHHON KYJIBTYPBI

BEPXHHE WITH HIDKHUE 00BEMBI BAJIOBOTO ITPOU3BOICTBA I-0i CEIbCKOXO3SIMCTBEHHOM KYJIbTYPBI

11.Bor PAHUYCHUH 10 BBIHOJ'IHCHI/I(IjO al"pOTeXHI/I‘-IeCKI/IX TpC6OBaHI/II/I B MOJCIIN 110 OIITUMH3allU OT-
paCJ'ICBOI/I CTPYKTYpPBI IPOU3BOJACTBA Z X . 20[ XP <0 0 O3HA4YacT:

j=1 j=d+1
YPOXKAUHOCTD i-0 CENbCKOX03IHCTBEHHON KYJIBTYPBI
HOPMY BBICEBA CEMSH B pacyeTe Ha | ra MoCeBOB |-Oi CEIbCKOXO03SHCTBEHHOM KYJIbTYpBI
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BBIXOJ{ KOPMa C 1 ra moceBOB j-0ii CETBCKOXO3IHCTBEHHON KYIBTYPhI
K03(OHUIHUECHT BO3MOYKHOTO UCTIOJIL30BAHHSI TIOCEBOB J-0if CETLCKOXO03SMCTBEHHOM Ky IbTYPhI B Kave-
CTBE MPEAILIECCTBEHHUKA MOJ] O3UMbIC

12.B OIr'paHMYCHUU I10 BBIIIOJHCHHIO 3aKa3a Ha HpOI/IBBOI[CTB(r)n TOBapHOfI MNpOoAYKIHH B

MOJIEJIN 1O ONITUMU3ALUH OTPACIIEBOU CTPYKTYpPbI IIPOU3BOACTBA Z rin i R, rjjo3Hauaer:
j=1

[IeHy peayu3anuu | 11 TOBapHOU MPOAYKIIMH |-TO BUIA

BBIXOJ1 TOBapHO# MPOYKIMH i-T0 BUa ¢ 1 ra moceBa j-il celIbCKOXO03SHCTBEHHO!N KyJIbTyphl HJIH OT 1
TOJIOBBI J-TO BHJIA CEILCKOXO3SICTBEHHBIX JKUBOTHBIX B HATYPAJIIbHOM BBIPa)KCHUH

00BEeM BaJIOBOTO MPOHU3BO/ICTBA TOBAPHOM MPOAYKIUH J-TO BUIA

BBIXO/I TOBAPHOU MPOAYKINH i-TO BHJA € | Ta TIOceBa j-i CENbCKOXO03SIMCTBEHHON KYJIBTYpBI WIIH OT 1
TOJIOBBI j-TO BU/Ia CETTLCKOX03HCTBEHHBIX KMBOTHBIX B CTOUMOCTHOM BBIPaYKEHUH

13.B OIrpaHNMYCHUU I10 BBIIIOJHCHHIO 3aKa3a Ha HpOI/IBBOI[CTBg TOBapHOfI IpOoAYKIHNH B

MOJIEJIH 110 ONITUMM3ALIUH OTPACIEBOM CTPYKTYPBhI POU3BO/ICTBA Z riX; 2R, Rjo3nauaer:
o . . . j=1
YPOXAaUHOCTH 1-0H C€IbCKOXO03sIMCTBCHHOM KYJIbTYPhI

MHHHMaJIbHO HEOOXOAUMBIN 00bEM IPOM3BOJICTBA TOBAPHON MPOIYKIMH i-r0 BUAA
CTOMMOCTbH MPOU3BE/ICHHOW TOBAPHOM MPOAYKIMH I-TO BUIa
3aTpaThl Ha MPOU3BOJCTBO TOBAPHOM MPOIYKIMHU I-T0 BUA

14. B orpannuenuu o ooecreueHnto NoTpeOHOCTU )KI/IBOTHOBOIICTBa B KOPMaX B MOZIe/IN

110 ONITHMH3AIIMH OTPACIIEBOM CTPYKTYpPBI IIPOM3BOICTBA z ki X + Z P X K z d;X?>0

kij o3Hauaer: = J=+1 J=p+

BBIXOJI KOpMa i-ro Bujia ¢ | ra moceBa j-0i CelbCKOXO03SMCTBEHHOM KyIbTYPhI HJIH COACPIKAHUE MTHTa-
TEIbHBIX BEHIECTB B €AMHHIIE TOKYITHOTO KOpMa

BBIXOJ1 KOpMa I-ro Bujia ¢ 1 ra mocesa j-0i CelIbCKOXO035iCTBEHHOM KYJIbTYPBI

00bEM KOPMOB i-T0 BHJ1a, OTPEOIISIEMBIiT 3a TOJ] OTHOM T'OJIOBOA j-r0 BHIa CKOTA

00beM KOPMOB i-T0 BHJ1a, OTPEOIISIEMBIit 3a CYTKH OJHOMN TOJIOBOH j-TO BHJIA CKOTa

15.B OI'paHUYCHUH 110 00€eCIIeYeHHIO l'IOTpe6HOCTI/I )KI/IBOTHOBOI[CTBB. B KOpMaX B MOJCIN

0 ONITUMU3AIMH OTPACIIEBON CTPYKTYPBI IIPOU3BOACTBA Z ki X + Z Py X k Z d; X7 =0

pij O3HAYAET: 1= =+ J=p+l

CoJlepKaHUE MUTATEIIbHBIX BELIECTB B €AUHULIE IIOKYITHOTO KOpMa

BBIXOJ1 KOpMa i-ro Bujia ¢ 1 ra mocesa j-0i CelbCKOXO03SiCTBEHHOM KyJIbTYphI
00beM KOPMOB i-ro Br1a, HOTPEOIISIeMbIii 32 TOJT OJTHOM TOJI0BOIA J-r0 BUIa CKOTA
00beM KOPMOB i-T'0 BH/1a, TOTPEOIISIEMBII 38 CYTKH OTHOM TOJIOBOM j-T0 BHIa CKOTA

16. B Or'paHUYICHUH 10 00eCITIeYeHHIO l'IOTpe6HOCTI/I )KI/IBOTHOBOI[CTBS. B KOpMaX B MOACIIN

10 ONTUMU3ALUHN OTPACIIEBOM CTPYKTYpPbI IPOU3BOJCTBA Z ki X + Z P X K Zd X? >0

dij o3Havaer: i= =+ j=p+1

BBIXOJT KOpMa i-r0 BUa ¢ | ra mocesa j-oi CeTbCKOX03IHCTBEHHON KYJIBTYPhI HIIA COZEPIKaHNe TTHTa-
TEJIbHBIX BELECTB B €AUHUIIE TTOKYITHOI'O KOpMa

BBIXOJ1 KOpMa i-ro Bujia ¢ | ra mocesa j-0i CebCKOX03SMCTBEHHON KYJIbTYPBI

00beM KOPMOB i-T0 BH/1a, TOTPEOIISIEMBII 3@ TOJ] OJHOM TOJOBOH j-T0 BHIa CKOTa

00beM KOPMOB i-T0 BHJ1a, TOTPEOIISIEMBIii 38 CYTKH OJIHOW TOJI0BOM j-TO BHJIAa CKOTa

17. B orpaHn4eHu# 1o OMPEAETIEHUI0 CYMMBbI HI‘pOI/ISBO)ICTBeHHBIX 3aTpat B MOJIEITH 1O OIITH-

MU3ALMU OTPACIEBON CTPYKTYPhI IPOU3BOJICTBA Z Z, X, + Zc X! k4 ZV X 9 )(_J -0

Zj O3HAYACT: = = J=pst

MaTepHaTbHO-JICHEKHBIC 3aTPAThl B pacueTe Ha | ra mocesa j-oi CebCKOXO3SUCTBEHHON KYIbTYPBI

1eHa PUOOPETEHNS € INHHUIIBI j-0OT0 BH/Ia KOPMa HITH j-0if KOPMOBO# 100aBKM

MaTepuaTbHO-ICHEKHBIE 3aTPaThl 0€3 yueTa CTOMMOCTH KOPMOB B pacdeTe Ha 1 CTPYKTYypHYIO TOJIOBY
J-0ro BU/a CENLCKOX03IHCTBEHHBIX JKUBOTHBIX

MaTepuajIbHO-IEHEKHbIC 3aTpaThl B pacyere Ha 1 py0. TOBapHOH MPOIYKIUH

18. B orpaHn4eHUH 110 ONPEACTICHUIO CYMMBI TIPOM3BOICTBEHHBIX 3aTPaT B MOJEIIH T10 OITH-

JZ:%@X +ZCX +Zv X? - _j:O

j=l1+1 =p+1



MU3aLUU OTPACIEBOI CTPYKTYphI IIPOU3BOICTBA

Cj O3HA4acT:
MaTepuabHO-ICHESKHBIC 3aTPaThl B pacyeTe Ha | ra mocesa j-0i CeNbCKOX035HCTBEHHON KYIbTYPBI
IIeHa IPUOOPETEHMS € INHMUIIBI j-0I0 BH/Ia KOPMa HIIH j-0i KOPMOBOM J00aBKM
MaTepuaIbHO-ICHEKHBIC 3aTpaThl 0€3 yueTa CTOMMOCTH KOPMOB B pacueTe Ha | CTPYKTYPHYIO TOJIOBY
J-Oro BHA CENBLCKOX03IHCTBEHHBIX KUBOTHBIX
MaTepraIbHO-/IEHE)KHBIE 3aTpaThl B pacdyere Ha 1 py0. TOBapHOI MPOTyKITUH

19.B OIrpaHUYCHUH 110 OIIPCACICHUIO CYMMBI HPOI/ISBOI[CT%GHHBIX Sa’IrPaT B MOJACIJIHN 110 OIITH-

o K -
MHU3alU OTPACI€BOU CTPYKTYPEI IIPOU3BOACTBA Z Zj Xj + ZCJ X j + ZVJ- X Jg — Xj = 0
j=1 j=I+1 j=p+1
VJ' 03HayacrT. P

MaTepHaIbHO-JCHEKHBIC 3aTPaThl B pacueTe Ha | ra mocesa j-oi CeIbCKOXO03HCTBEHHON KYIbTYPBI

[ICHY PUOOPETEHHUS €MHUIIBI j-OT0 BHIa KOPMa MIIH j-Oi KOPMOBOM T00aBKH

MaTepuaIbHO-ICHEKHBIC 3aTpaThl 0€3 yueTa CTOMMOCTH KOPMOB B pacueTe Ha 1 CTPYKTYpPHYIO T'OJIOBY
J-Oro BHA CENBLCKOX03IHCTBEHHBIX JKUBOTHBIX

MaTepraIbHO-/IEHE)KHBIE 3aTpaThl B pacdyere Ha 1 py0. TOBapHOI MPOITyKITHH

20. B neneBoii (yHKIMK MOJEIH IO ONTUMU3AIMHU OTPACIEBOM CTPYKTYPBI IIPOM3BOICTBA
m —
2o = thXj — X, tjosHavaer:
j=L

BBIXO]] TOBApHOM MPOIYKIMH B CTOMMOCTHOM BBIP@)KEHHH B pacyeTe Ha | ra mocepa j-oi CeIbCKOXO0-
3HCTBEHHOW KYJIBTYPbI MIIM | CTPYKTYPHYIO TOJIOBY j-TO BHJIa CKOTa

BBIXO]] TOBApHOI MPOIYKIMU B HATYPaJIbHOM BBIPa)KCHUH B pacyeTe Ha | ra mocea j-0il CebCKOXO0-
3HCTBEHHOU KYJIBTYPhI WIIH | CTPYKTYPHYIO TOJIOBY j-TO BHJIa CKOTa

ce0eCTOMMOCTh TOBAPHOM MPOAYKIIMK B pacyeTe Ha 1 ra moceBa j-oii CeIbCKOX03IHCTBEHHON KYJIBTYPBI
Wik | CTPYKTYpHYIO TOJIOBY J-TO BHJIa CKOTa

CTOMMOCTbH TOBAPHOW MPOAYKIUH 110 IPEAIPUATHIO

Tema 2.5. OnTUMH3AUS PECYPCHOI0 MOTEHIMAJIA NPeANPUITHS

1. PecypcHblil noTeH1IMaN NpeIIpusTUs — 3TO:
CIOCOOHOCTH PECYPCOB OBITh BOBJICUESHHBIMHU B TIPOIIECC IPOU3BOJICTBA
CHOCOOHOCTD NPEATIPUATHUS IPUBIIEYb HHBECTHIIUY [Tl IPUOOPETEHNUS OTACIBHBIX PECYPCOB
HUCXOAHBIC MPOU3BOJACTBCHHBIC BO3MOXKXHOCTHU NPCAIIPUATHUA, OIIPCACITIACMBIC MaccoH Bcex HMCIOIMXC
B HAJIMYUU OTAEJIBHBIX PECYPCOB, UX CTPYKTYPOU U KaU€CTBOM
IOTEHIHAIT 3€MENBHBIX U TPYAOBBIX PECYPCOB MPEAIIPUATHUS

2. Tlouck onTUMaIbHON KOMOWHAIIMH PECYPCOB, IUMHTHPYEMBIX HX (DAaKTHIESCKHM HaJIWYIHEM, TIPO-
HCXOAUT B OTPaHUYEHHOM 00JIaCTH JOMYCTUMBIX 3HAYEHUM MX COUETaHHM, TOCKOIBKY OFMH U3 (paKTOpOB,
Kak IpaBUJIOo, Bceraa OyeT HaX0AUThCS B MUHUMYME,

a 9aCTh OCTAJIBHBIX PECYPCOB MOXKET HEJIOUCIIOIB30BAThCS
a 9acTh OCTAJIbHBIX PECYPCOB MOXKET OKa3aThCs B IEPUIIITE
a 9acTh OCTAJbHBIX PECYPCOB MOXKET ObITh HE OTpaHUYECHA
a BCE OCTAJIbHBIE PECYPCHI MOTYT OBITh HE OTPaHUYCHBI

3. Yacte COBOKYITHOI'O PECYPCHOI'O ITOTCHIHMAJIA, BOBJICYCHHAA B IIPOLICCC IIPONU3BOACTBA, HA3bIBACTCA
MMPOU3BOJACTBCHHBIM KaIlUTAJIOM NPCANPUATUAL
MMPOU3BOJACTBEHHBIM ITOTCHIMAJIOM NPEANIPUATUA
AKTUBaMU NPCANPUATUA
nacCuBaMu NMPECANIPUATHA

4. VneambHBIM COCTOSTHUEM COATaHCHUPOBAHHOTO PECYPCHOTO TOTEHIMAIa CUATAETCA TaKOe, KO-
raa:
BCE PeCypChl MOTYT OBITh 33/1€/ICTBOBAHBI B IPOLIECCE TPOU3BOJICTBA MOITHOCTHIO
HaOJTFOIAFOTCS «MU3ITMIIKA» 110 BCEM BHIAM PECYPCOB
HH OJIUH BHJ] PECYPCOB HE HAXOAUTCS B edurmre
TOJIbKO OJINH BHJ] PECYPCOB HAXOAUTCS B ieduImTe

5. Tlpu HecOanaHCUPOBAHHOM PECYPCHOM MOTEHIIMAIIE MO YaCTH PECYPCOB HAOIIOIAeTCsL:
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MpeBbIIeHHE GaKTHISCKOTO HANWYHS PECYPCOB HAJl 3HAYCHUEM, TIOJTYUYCHHBIM 110 ONITUMAIILHOMY pe-
MICHUIO

MPEBBIICHUE HATUYHS PECYPCOB TI0 ONITUMAIIEHOMY PEUICHHUIO HaJl PaKTHUECKUM HATHIHEM

PaBEHCTBO MEXy (DAKTHYECKUM HATTUYHUEM PECYpPCOB U 3HAUCHUSMHU, IMOJYICHHBIMH 10 ONTHMATEHOMY
PpEIICHHIO

neUIIT BCceX PECYPCOB

6. DopMyIUpOBKa SKOHOMHUKO-MAaTEMATUYECKON 3a/Iaud 0 ONTHMU3AIMH PECYpCHOTO MOTEHITHAIa

MPEAIPUASLTHA:

OTIPECTUTh ONTHMAIBHYIO BETHUNHY 3EMENBHBIX PECYPCOB, HEOOXOIUMBIX ISl BEJICHUS CEIThCKOXO-
3sIMCTBEHHOTO MPOU3BOJICTBA

OTIPEAETUTh MaKCHUMAaJIHHO BO3MOXHYIO CyMMY MPUOBLTHA, KOTOPYIO MOXKHO MOTyYUTh TIPU HCIIOJIb30Ba-
HUY UMEIOIIUXCS B HAJTMYUU PECYPCOB

OTPEACTUTh Pa3Mep WHBECTHUIINN, HEOOXOIUMBIX JUIS IOCTUKCHHS ONTHMAIBHBIX PECYPCHBIX IPOTIOP-
Ui

OIPEACTUTh ONTHMAJIBHBIC PECYPCHBIE TPOTIOPIIUU TPSATPUATHS, UCXOI 13 PAKTHUECKOTO HATHYIUS
pPecypcoB IpH YCIOBUH OIPaHUYCHHOCTH MPUBJICUCHHBIX CPEACTB

7. B orpaHuyeHuu 1o OMNpeNeNIeHUIO TOMOJHUTEIHLHON MOTPEOHOCTH B pecypcax M MX H3JIHILIKOB

CBEPX ONTUMAILHBIX PECYPCHBIX IPOHOPLHI B MOJEIH O ONTUMU3AIUK PECYPCHOTO TIOTEHIMAIA IPE-
HPHUSATHS X° =B, + XJsmnaXaer: X/

(hakTHYECKOE HAIMYHE pecypca r-ro Buaa

HOTPEOHOCTH B pecypce I-ro BUjia 1Mo ONTUMAIBHOMY PELIEHHIO

JIOTIOJHUTENLHYIO TIOTPEOHOCTH B PECYpCe F-I0 BH/A 10 ONTHMAILHOMY PEIICHUIO

U3IIMIIEK pecypea F-ro BHIA 110 ONTHMAIEHOMY PEIIEHHUIO

8. B OI'paHUYCHHU 110 OIIPCACIICHUIO JIOMIOJIHUTEIIbHOM HOTpe6HOCTI/I B peCypCax U HUX U3JIUIIKOB

CBEPX ONTUMAIHHBIX PECYPCHBIX IPOHOPLHI B MOJEIH 1O ONTUMU3AIUK PECYPCHOTO TIOTEHIMAIA TPEI-
HpUATHUS X° =B, + Xkuadaer: B,

(hakTHYECKOE HAIMYHE pecypca r-ro Buaa

HOTPEOHOCTH B PpeCypce I-ro BUjia M0 ONTUMAILHOMY PELIEHHIO

JIOTIOJHUTENBHYIO TIOTPEOHOCTH B PECYpCe F-I0 BH/A 10 ONTHMAILHOMY PELIECHUIO

U3ITMIIEK pecypea F-ro BHIA 110 ONTHMAIEHOMY PEIIEHHUIO

9. B orpannyeHNH O OMPEETICHUIO JOTOIHUTENHHON TMOTPEOHOCTH B pecypcax M MX W3JIUIIKOB

CBEPX ONTUMATIBHBIX PECYPCHBIX IPOIOPLHI B MOJIEIN O ONTUMHU3AIMK PECYPCHOIO TOTEHIMAIA [PE]-
PUATHUS X? =B, + Xsuager: X/

dakTHUeCKOe HaTHUHeE pecypea -To BUa

IOTPeOGHOCTH B pecypce I-ro BU/A MO ONTHMATLHOMY PEIICHHIO

JIOTIOTHUTENBHAS TIOTPEGHOCT B pecypce I-Io BHIA MO ONTUMAEHOMY PENICHHIO

M3JIMIIEK pecypca I-I'o BHIA MO ONTHMAIEHOMY PENICHUIO

10. B orpaHMYeHHd TI0 ONPEIENEHHIO JONOIHUTENLHON TTOTPEOHOCTH B PECYPCaX U UX M3JIMIIKOB
CBEPX ONTUMATBHBIX PECYPCHBIX IPOHOPLHI B MOJEIH O ONTHMU3AIUK PECYPCHOTO TIOTEHIMAIA TIPEI-
OpUATHUS X? =B, + XnaXger: X!

dakTHUeCcKOe HaTMYKe pecypea [-ro BUIa

IOTPeOHOCTH B pecypce I-ro BU/A MO ONTHMATLHOMY PEIICHHIO
JIOTIONTHUTENBHAS TIOTPEOHOCTD B pecypee I-ro BHJIA 110 ONTUMAIBHOMY PELISHHIO
M3IIMIIEK pecypca I-I'o BHJIA MO ONTHMAIEHOMY PENICHUIO

11.B OIrpaHUYCHUH 11O OIPCACICHUIO peaﬂBHOﬁ CTOMMOCTH HM3JYIIKOR J'II/IK.B;}/II[HBIX PECYpCOB B MOJIC-

JIV TIO OTITUMM3AIIANA PECYPCHOTO TTOTEHIINAIIA TIPEATIPUASTHS e X1 = X osnfuaer:
K03 (UITUEHT N3HOCA OCHOBHBIX CPEZACTB I-TO BUAA ek
KO3 PUIMEHT KOPPEKTUPOBKU OCTATOUHOM (JIMKBUIALMOHHOI) CTOMMOCTH pecypca I-ro Buaa
KO3 PHULIMEHT YAOpOKaHUs pECypCcoB I-TO BUIa
OaaHcoBasi CTOMMOCTB pecypca I-ro BuIa

12.B OIr'paHUYCHUH 11O OPCACICHUIO pCEIJIBHOﬁ CTOMMOCTH HU3JIMIIKOB JIMKBUIHBIX PECYPCOB B MOZIC-

—I
JIM T1I0 ONTUMH3AIHU PECYPCHOI'0 MOTCHUIHAJIA IPEATIPUATHUA Z kr X r = X 631‘%‘%3@"[‘:
reR
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3a€MHBIC MHBECCTUIIMOHHBIC CPEACTBA
IIPUBJICUCHHBIC NHBECTUIIMOHHBIC CPEACTBA
COOCTBEHHBIE HWHBCCTUIIMOHHBIC CPCACTBA
OanaHcoBas CTOMMOCTh BCEX peCypcoB

13.B OIrpaHUYCHUH 110 OIIPEACICHUIO peaanoﬁ CTOMMOCTH HU3JIMIIKOB []'II/IKE,Z[HBIX PECYPCOB B MOJEC-

JIY 110 ONTUMHU3ALMHE PECYPCHOTO TIOTEHIMANIA TIPEITPHSATHS > k. X+ = Xuxaacr:
GanaHCOBas CTOMMOCTB pecypca I-ro BUa reR
0CTaTOYHAs CTOMMOCTB Pecypca -To BH/a
CTOMMOCTBH U3HOCAa OCHOBHBIX CPEICTB
CTOMMOCTHAsA OIICHKA U3JINIIKOB peCypca r-ro Buga

14. Mopenb 1Mo ONTUMHU3ALKN PECYPCHOTO MOTEHLKANa MPEANPUATUS TTO3BOJISIET OLIEHUTh MTPOU3-
BOJICTBEHHBIE BO3MOXHOCTH MPEANPHUATHS B pa3pese CIEAYIOINUX BapuaHTOB (hOPMUPOBAHUS pecypc-
HOT'0 MOTEeHIHaIa:

npu paKkTHYECKHX 00BEMax U CTPYKTYPE PECypCcoOB; pU TpaHc(hHOpMalMU OTAEIBHBIX (PaKTOPOB MPOH3-
BOJICTBA B MHBECTUIIMOHHBIE PECYPCHI; IPU NPUBJICUCHUN HHBECTUINH, HEOOXOAMMBIX [UIS BBIXOZA Ha ONTHU-
MaJIbHBIE PECYPCHBIE TIPOTIOPLIMH

npu paKkTHUECKHX 00BEMAax U CTPYKTYpE PECYPCOB; IPU MPHUBICYCHUH WHBECTUIINN, HEOOX OAUMBIX IS
BBIX0JIa HA ONTUMAJIbHBIE PECYPCHBIE IPOIIOPIIMN

npu paKTHIECKUX 00BEMaxX U CTPYKTYpE PECYpPCOB, IPH HEOTPAHUUEHHOM 00beMe IIPUBIIEKAEMBIX Pe-
CypcoB

MIPU CTOXACTHYECKH U3MEHSIONINXCSI 00beMax U CTPYKTYPE PecypcoB

Paznen 3. Ycio:xkHEeHHbIE METOIbI MATEMATHYECKOT0 MOAEJIUPOBAHMS
Tema 3.1. MonenupoBaHue B YCJIOBHSIX PHCKA U HeONpeaeJIeHHOCTH

1. Croxactrueckas MOAEID — JTO:

MaTE€MaTHYECKast MOJENIb SKOHOMUYECKOM CHCTEMBI WIIH IIPOLIECCA, YUUTHIBAIOIIASl HENIPEPBIBHBIN Xa-
paKTep NEPEMEHHBIX

MaremMaTudyeckasa MOoACJib IKOHOMUYECKOU CUCTEMBI WJIH rnmpouecca ¢ HECKOJIbKMMU KPpUTCPUAMUA OIITHU-
MaJIBHOCTHU

MaTEeMaTUYECKasi MOJENIb SKOHOMUYECKON CHCTEMBI WX Ipoliecca, CTPYKTypa KOTOPOU MEHSETCA CTO-
XaCTHUYCCKU

MaTeMaTHUYECKask MOJIC]Ib SKOHOMHUYECKON CHCTEMBI WIIM TIPOIIECCa, YUUThIBAIOIIAs (PaKkTOpbI CIIydaiHOM
MIPAPOABI

2. Ecnm B xauecTBe Ie1€BOM (YYHKIIMM MOJICITU PEaTH3allii OTHOATAITHON 33]]aul CTOXACTHYECKOTO
MIPOrPaMMHPOBAHUSI UCTIOJIB3YETCS BEPOSITHOCTh TOMAJaHNs PEIIEHUS] B HEKOTOPYIO CITy4aifHy10 00acTh,
TO TakKasi MOJICJIb HA3bIBACTCS:

P-monens

M-Mmonens
V-Mozenp
R-monens

3. Ecmm B xadectBe 1e1eBOi (DYHKIIMU MOJICITM peaTi3aliy OTHOATAITHON 33]]aul CTOXACTHYECKOTO
MIPOTPaMMHPOBAHUSI HCIIONB3YETCS MaTeMaTHUECKOe OXKHJIaHHe HEKOTOPBIX (PYHKIUM, TO Takash MOJENh
HAaA3bIBACTCSI.

P-monens

M-Mmonens
V-mozaenb
R-monens

4. Ecnu B KadecTBe 1e7eBOI (DYHKIIMU MOJIENM peai3allii OTHOATAMTHON 33[]aul CTOXaCTHYECKOTO
MIPOrPaMMHPOBAHUS UCTIOB3YETCS JUCTIEPCHUS HEKOTOPHIX (PYHKIIUM, TO TaKasi MOJICITh Ha3bIBACTCS:
P-monens
M-monens
V-mozaenb
R-monens
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5. OrpaHuveHHs B OJJHOITAIHBIX 33/1a4aX CTOXACTUYECKOrO MPOrpaMMHPOBAHMUS, KaK MPaBUIIO, ObI-

BAIOT TPEX THUIIOB:

KECTKHE; BEPOSTHOCTHBIC (C 3aJJaHHOW BEPOSITHOCTBHIO OTKJIIOHEHUS OT KECTKUX OTPaHHUCHHI); CTaTH-
cTHyeckue (YCpeTHEHHBIC TI0 PACTIPEICICHUI0 CITyYaliHBIX TapaMeTPOB)

JKECTKHUE; BEPOSITHOCTHBIC (C 3aIaHHOU BEPOSTHOCTHIO OTKJIIOHSHUSI OT KECTKUX OTPAHUYCHHI ); BCIIO-
MOTaTeNbHbIC (1JIs OTIPEICIICHUS 3HAYCHUI BCIIOMOTaTEIbHBIX MEPEMEHHBIX )

BEPOSITHOCTHBIE (C 33/IaHHON BEPOSTHOCTHIO OTKIIOHEHHSI OT )KECTKUX OTPAaHMUYCHHMN) U CTATUCTUICCKUE
(ycpemHeHHBIE IO PaCIPEIEICHUI0 CITy9aliHbIX TTapaMeTPOB)

KECTKUE U CTATUCTUYCCKUE (YCPETHCHHBIC 10 PACTIPECICHUIO CITyYaiiHBIX TapaMeTpOB)

6. PermeHne cToOXacTUYECKUX 3a/1a4 C IMOMOIIBIO MOJeel OJI09YHO-AMAarOHATIBHON CTPYKTYPHI (OIUH

OJIOK - OJTIH UCXOJT) BO3MOXKHO B TOM CJTydae:

€CJIM N3BECTHO KOJIMYECTBO KOMOHWHAITMI BO3MOXKHBIX COUETAHUN PECYPCOB IPH CIyUYaiHBIM 00pa3oM
BEIOMPAEMBIX TEXHOJIOTHSX ITPONU3BOICTBA

€CIT B KaX/I0M OJIOKE BCe MapaMeTpbl UMEIOT CTOXACTUUYECKYIO IPUPOY

€CITM KOJIMYECTBO BO3MOKHBIX HCXO/I0B HE TIPEBBIIIAET TPEX

€CJIM N3BECTHO KOHEYHOE YHMCIIO BOBMOYKHBIX CIIYYalHBIX pealn3anuil yCIoBHNA (yHKIIMOHUPOBAHUS
MPOM3BOJCTBEHHON CUCTEMBI

7. TexHHUKO-3KOHOMUYECKHE KOdPPUIMEHTHI 6a30BO M-MOAEIH CTOXaCTUYECKOro MpOrpaMMUPO-
BaHUSI MOKHO BBIJICITUTH B TPU TPYIIIIBL:
HOPMAaTHUBHEIC, CHy‘-IaﬁHBIe, IIPOU3BOJHBIC
HOPMAaTHUBHBIC 1 PACYETHBIC
HOPMATHUBHBIC, TUHAMHWYCCKUE, CTATUICCKUEC
ACTCPMHUHHUPOBAHHLBIC U TUCKPCTHBIC

8. B 0asoBoii M-MoienM CTOXacTHUECKOTO MpPOTPAaMMHUPOBAaHHMS K HOPMATHBHBIM TEXHHUKO-
HKOHOMHUYECKUM KOI(PPUIIUEHTaM OTHOCUTCSL:
YPOKaHHOCTh CENIbCKOXO03IUCTBEHHBIX KYJIBTYP
IIeHa pealTH3aluy IPOTYKIHN
HOpMa BBICEBA CEMAH
IPOU3BOJICTBEHHBIE 3aTPAThI B pacyeTe Ha | ra oceBa celIbCKOX03SHCTBEHHBIX KYJIBTYP

9. B 0a3oBoifi M-MozmenmM CTOXacTMYECKOTO MpPOTPaMMHpPOBAaHMS K CIYYailHBIM TEXHHUKO-
HKOHOMHYECKUM KO3()(PHIIMEHTAM OTHOCHTCS:
YPOKANHOCTD CETLCKOXO3IHCTBEHHBIX KYJIBTYP
MMUTATCJIbHOCTh KOPMOB
HOpMa BBICEBA CEMSAH
MMPOU3BOJACTBCHHBIC 3aTPATHI B paCYCTC HA 1 ra moceBa cenbLCKOX03IMCTBEHHBIX KYJIBTYD

10. B ©6a3oBoii M-MoJenM CTOXacTHYECKOTO TPOTPaMMHPOBAHUSI K TPOWU3BOJHBIM TEXHHKO-
HKOHOMHYECKUM KOI(PPUIIMEHTaM OTHOCHTCSL:
YPOKaHHOCTh CENIbCKOXO03IUCTBEHHBIX KYJIbTYP
MMUTATCJIbHOCTh KOPMOB
HOpMa BbICECBA CEMSAH
MMPOU3BOJACTBCHHBIC 3aTPATHI B paCYCTC HA 1 ra moceBa cebLCKOX03IMCTBEHHBIX KYJIbBTYD
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Tema 3.2. MogeaupoBaHue yCTOHYHNBOI0 Pa3BUTHSI IKOHOMHYECKHX CHCTEM

1. Tloxm ycTOWYMBOCTHIO S3KOHOMHYECKOW CHCTEMbI TOHUMAETCS:
€€ CIOCOOHOCTh OCTaBaThCSI HEM3MEHHOM
€€ CIIOCOOHOCTh COXPAHATh CBOIO I[EIOCTHOCTD ITPH BOCIPOU3BOJICTBE TOJIBKO B (PMKCUPOBAHHBIX TPO-
MOPIHAX MEXKIY CHCTEMOOOPA3YIOIIUMHU JIIEMEHTAMH
ee CIOCOOHOCTh COXPAHSATh CTPYKTYPHYIO M (QYHKIIMOHATIBHYIO IIEIOCTHOCTh B JUIMTEILHOMN MEePCIIEKTH-
BE TPHU MPOTHO3UPYEMBIX M3MEHCHHSX BHEIIHEH Cpe/Ibl
€€ CIIOCOOHOCTh BOCITPOU3BOIUTHCS 03 yueTa BIUSHUS BHEITHEH CPE/IbI Suix:
2. Tlpu onmcaHuy UHTETPATLHOM OLIEHKH YCTOWYMBOCTH B BUJIC OTHOIIICHUH TUTIA | o
Ujj O3HAaYaeT: _ ZJ: i
KO3 (UITUEHT yCTOMYNBOCTH I-TO BHJIA B pacdyeTe Ha eqUHHUILY j-0if IepeMeHHOI
BEPOSATHOCTD BBIMOJHEHUSI I-T0 OTPAHMYEHHS [T j-0i TIepeMEeHHON
KO3 PHUIHEHT KOPPENALUH i-TO MapaMeTpa ¢ j-0if mepeMeHHOM
MaTeMaTHYECKOE OXKHMIAHUE I-T0 MapaMeTpa, PaCCUUTHIBAEMOTO JIJISI j-0i IepeMEHHOM

3. B orpanuueHuu mo omnpeneneHuo yCJIOBHOW CyMMAapHOM OLEHKH YCTOWYMBOCTH PAacUEeTHOTO Ba-
pHaHTa COYETaHMs CEJIbCKOXO3SHUCTBEHHBIX KYJIbTYP B MOJEIM MO MHOTOKPUTEPHUAILHOW ONTUMH3AINU

OTpacIlIeBON CTPYKTYpPbI IPOU3BOJICTBA ZU iX;—U, =0, Uj o3HauaeT:

b
OLICHKY YCTOMYHMBOCTH BO3/ENBIBAHMUS |-OM CEILCKOXO3AHCTBEHHOMN KYJIBTYPbI

OIICHKY YCTOMYHUBOCTH TTOJYyIEHHsI IPUOBLIH TIPH BO3ICIBIBAHUs | ra j-0if CebCKOXO03sIHCTBEHHOM
KYJIBTYPBI

OLICHKY YCTOWYMBOCTH BIUSIHUS YPOXKAWHOCTH -0l CEIBbCKOX03HCTBEHHON KYJIBTYpPhI Ha 3HAYCHHUE 11e-
neBor pyHKITIH

OIICHKY YCTOMYHUBOCTH BIUSIHUS YPOXKAWHOCTH |-O CEIbCKOXO35MHCTBCHHOM KYJIbTYPBI Ha IIEHY peasTu-
3aluy IPOAYKLNHU

4. B orpaHM4yeHuU MO ONPEACTICHUIO YCIOBHONW CYMMAapHO OIEHKH YCTONUMBOCTH IIEH pealiu3aliu
B MOJIEJIM IO MHOTOKPUTEPUATBHON ONITUMHU3ALIUN ZU X ~U% =0, U ; o3Hauaer:

OLICHKY YCTOWYMBOCTH IICHBI peaM3aliu j-0oi HpOJI[yKHI/II/I

OIICHKY YCTOMYHUBOCTH BIMSIHUS YPOXKAWHOCTH |-O CEIbCKOXO35MHCTBCHHOM KYJIbTYPBI Ha IIEHY peasTu-
3aluy IPOAYKLINU

OLICHKY YCTOWYMBOCTH TOJYyYEHHsI TPUOBLIH MPH PEATU3AINH j-Or0 BUJIA MPOLYKIIUU

OLICHKY YCTOMYMBOCTH BIMSIHHS IIEHbBI PEATH3aLMH j-0i TPOAYKIIMN HA 3HAUCHHUE LIENEBOI HYHKIUH

5. Ha ocnoBanuu ypasHenus (X'—X")—X"R=0, npu pa3paborke MO 10 MHOTOKPUTEPUAT b~
HOM ONTHUMH3ALUU OTPACIEBON CTPYKTYPHI MPOU3BOICTBA HAXOIUTCS:
CyMMa 4HCTOrO J0X0/a
CyMMa BaJIOBOT'O J0X0/1a
CyMMa TIpUOBLITH
YPOBEHb PEHTA0CIBHOCTH
6. B Momenu 1Mo MHOTOKPUTEPHATHLHOW ONMTHMH3AIMHA OTPACICBON CTPYKTYPBI TPOU3BOJICTBA HC-
MOJIB3YETCS] METO/I MOMCKA KOMIIPOMHUCCHBIX PELICHUN, Ha3bIBAEMBIN:
METO/I MOUCKA KOMITPOMHUCCHOH 11e1eBoi (hyHKIINN
METO/I [TOCIICA0BATENBHBIX YCTYOK
METOJ MUHHUMMU3AIINN B3BENICHHOMN CYMMBI YCTYIIOK IO KaXKXI0OMY KPpUTEPHUIO
METOJ, MAKCUMU3ALMH B3BEILIEHHON CYMMBI YCTYIIOK 10 KaKIOMY KPUTEPUIO
7. B Mozenu mo MHOTOKPUTEPHAILHON ONTHUMH3AIMN OTPACIEBOM CTPYKTYpPHI MPOU3BOACTBA OT-
HOCHTEIIbHBIE BECa UCCIEAYEMBIX KPUTEPHEB ONMTUMANbHOCTH Py, Py, ..., Py (P1+P2+...+P=1), xapak-
TEePU3YIOIINE UX BAXKHOCTH (IPHOPUTETHOCTD), OTIPEACTISIOTCS:
Ha OCHOBE PELICHUSI 3a]a91 CHMIIEKC-METOIOM
Ha OCHOBE 3KCTIEPTHBIX OLICHOK
Ha OCHOBE PEIICHHsI 33[a91 METOIOM ITOTCHIINAIOB
Ha OCHOBE CJIy4aiHOTO BBIOOpA
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8. B Mozenu mo MHOTOKpUTEPHAILHON ONTUMM3AIMK OTPACIEBOM CTPYKTYpbI MPOU3BOACTBA B JI0-
MIOJIHATEIIBHOM OTPAHUYEHHMH TI0 ONPENENICHUIO YAEIBHOIO BECA YCTYNOK IO KPUTEPHIO YCTOMYMBOCTH

CEJIbCKOXO35MCTBEHHBIX KYJIBTYD U, . _Q;aﬁla_HB?TZ
ukmax

MaKCHMaJIbHO BO3MOXKHYIO KOMIUIEKCHYIO OIIEHKY YCTOWYHBOCTH CEITbCKOXO3IHCTBEHHBIX KYIbTYp MPH
JTaHHOM HaOOpe BXOAHBIX MapaMeTpoB

MaKCHMaJIbHO BO3MOXKHYIO KOMIUIEKCHYIO OIIEHKY YCTOWYHBOCTH CEITBCKOXO3IHCTBEHHBIX KYIBTYD MPH
mo0oM Habope BXOIHBIX apaMeTPOB

MaKCHMaJIhbHO BO3MOXKHYIO KOMIUIEKCHYIO OIIEHKY YCTOWYHBOCTH TOYICHUS IPUOBLIN IIPH BO3IENBI-
BaHWU 33JaHHOTO ACCOPTUMEHTA CEeIbCKOXO03AHCTBEHHBIX KYIbTYP

MaKCHMaJIbHO BO3MOXKHYIO KOMIUIEKCHYIO OLIEHKY YCTOWYHBOCTH YPOBHS peHTa0eTbHOCTH IPH BO3JIE-
JBIBAHUY 33JJAHHOTO aCCOPTUMEHTA CEIbCKOXO3SICTBEHHBIX KYIbTYP

ukmax

9. B Mozenmu mo MHOTOKPHTEPUATLHON ONTHUMHU3AIMH OTPACICBON CTPYKTYPHI MPOM3BOCTBA B JO-
HOJIHUTENBHOM OTPAaHMYEHHH T10 ONPEIETCHUIO YAEIBHOIO BECA YCTYIOK IO KPUTEPUIO YCTONYMBOCTH
IIEH pean3aruu U« —UBHaBACE. |y

upmax

MAaKCHUMAJIBHO BOSMO)KHY}O KOMHJ’IEKCHyIO OHCHKy YCTOIZHHBOCTH ICH pCajin3alun IIp1u JaHHOM Ha60pe
BXOJHBIX IApAMETPOB

MaKCHMaJIbHO BO3MOXKHYIO KOMIUIEKCHYIO OLIEHKY IIeH peaju3alliy Mpu Jr000M Habope BXOIHBIX Ma-
paMeTpoB

MaKCHMaJIbHO BO3MOXKHYIO KOMIUIEKCHYIO OLIEHKY YCTOWYHBOCTH ITOYIECHHUS IPUOBLIHN P peain3a-
LMY 33JaHHOT'O aCCOPTUMEHTA NPOIYyKIIMU

MaKCHMaJIbHO BO3MOXKHYIO KOMIUIEKCHYIO OIIEHKY YCTOWYHBOCTH YPOBHS PEHTA0ETFHOCTH TPH peati-
3alMHU 3aJaHHOTO aCCOPTUMEHTA NMPOAYKLIUH

10. B Mozienmu 110 MHOTOKPHUTEPUATTBHON ONTHMHU3AIMHA OTPACICBOM CTPYKTYPHI MIPOU3BOICTBA B JI0-
IIOJIHUTEIIBHOM OTPaHUYEHHUU 10 OHEGI[GJ‘IGHI/II-O yIENBHOTO Beca YCTYIMOK 0 YPOBHIO PEHTA0EeIbHOCTU

O3HA4acrT. % —U, =4, r max
r max

MaKCHMaJIbHO BO3MOYKHYIO KOMIUIEKCHYIO OLIEHKY YCTOMYMBOCTH CEITbCKOXO3HCTBEHHBIX KYJIbTYp IpHU
JaHHOM HaOope BXOIHBIX IapaMeTpoB

MaKCHUMaJIbHO BO3MOKHYIO KOMIUIEKCHYIO OLIEHKY YCTOWYMBOCTH 1IEH peasIn3alliy Py JTaHHOM Habope
BXOJIHBIX TTApaMETPOB

MaKCUMaJIbHO BO3MOKHYIO KOMIUIEKCHYIO OIIEHKY YCTOWYMBOCTH YPOBHS PEHTA0ETHHOCTH B IIEJIOM I10
NPEANPHUATHIO IPY JaHHOM Habope BXOJHBIX apaMeTpOB

MaKCHUMaJIbHO BO3MOXKHYIO KOMIUIEKCHYIO OLIEHKY YCTOWYMBOCTH YPOBHS peHTabEI-HOCTH B pa3pese
OTJETBHBIX CETLCKOXO03IHCTBEHHBIX KYJIBTYp MPU JaHHOM Ha0Ope BXOJHBIX MapaMeTpOB

11. B Mozaenu 1Mo MHOTOKPUTEPUAIILHOW ONTUMH3ALMKU OTPACcIeBON CTPYKTYpbI IPOM3BOJCTBA B
JIOTIOJIHUTEIBHOM OrPAaHUYEHUM [0 ONPEJENICHHUI0 YAEIbHOTO Beca YCTYNOK MO MNpUObUIH

o3Haup¥T— X )Z U, =0, Z o ex
P max . .

MaKCUMAJIbHO BO3MOKHYIO KOMINVICKCHYIO OLICHKY YCTOMYUBOCTHU CCIBbCKOXO3AMCTBCHHBIX KYJIbTYP IIPpU
JTaHHOM Ha0Ope BXOHBIX MMapaMeTPOB

MaKCHMAaJIbHO BO3MOKHYIO KOMILUIEKCHYIO OIICHKY YCTOWYMBOCTH IICH peaii3aliy pH JaHHOM Habope
BXOAHBIX ITAPaAMETPOB

MaKCUMAJIbHO BO3MOKHYIO KOMIIJICKCHYIO OLICHKY YCTOﬁqHBOCTH HpI/IGBIJ'H/I B IICJIOM IO NPCANPUATUIO
MIPU TaHHOM Ha0Ope BXO/HBIX MapaMeTPOB

MAaKCUMAJIBHO BO3MO)KHyI'O KOMHHCKCHyIO OHCHKy yCTOﬁqHBOCTH HpI/I6])IHI/I B pa3pe:&e OTACIIbHBIX BU-
0B peaﬂHSyeMOﬁ MNPpOAYKIHNHU ITPU JaHHOM Ha60pe BXOJHBIX MapaMETpOB

12. B Mozeny 1m0 MHOTOKPUTEPHAILHONW ONTHMH3AlMU OTPACIEBOM CTPYKTYPHI IPOM3BOJCTBA B
JIOTIONTHUTENHHOM OTPaHHYEHHH TO ONpEJIENEHNIO YAEIbHOTO Beca YCTYNok mo mpuosumX' X' u
o3Havarot: (X'—X") U =0

Z P
P max
BBIPYUKY OT PEaM3aliK IPOLYKIIUK U TIPUOBLTH COOTBETCTBEHHO

BBIPYUKY OT peayIn3aliy NPOLyKIIMU U MPUOBUIb COOTBETCTBEHHO
MIPOM3BOCTBEHHBIE 3aTPaThl ¥ BEIPYUKY OT PEaTU3alUK MPOSYKIIMA COOTBETCTBEHHO
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BBIPYYKY OT peaji3aliu IPOIYKINH U TPOU3BOJICTBEHHBIE 3aTPATHl COOTBETCTBEHHO

13. B nieneBoit pyHKIIMKU MOJIETTH IO MHOTOKPUTEPHATHHOM OMTUMHU3AIIMN OTPACICBON CTPYKTYPHI

]

npou3BoacTBa  Z, = ZX wh X, 03Hadaer:
r

pa3Mep YCTYIKH I10 I-My KPUTEPHUIO ONITUMAIBHOCTU B HATYPaIbHOM BbIPRKEHUH
KOMIUICKCHYIO OLIEHKY YCTOWYHMBOCTH I-TO BHJIA IO J-Oi CETbCKOXO3IHCTBEHHOM KYIbTYpe
WHIUBUIYAIbHYIO OLIEHKY YCTOWYHBOCTH I-TO BH/IA IO J-Oi CETbCKOXO3IHCTBEHHON KYIIBTYPE
YZAEIbHBIA BEC YCTYNKHU MO -MY KPUTEPHIO ONTUMAIBHOCTH

14. B neneBoii ¢yHKIMKA MOJAETH IO MHOTOKPUTEPHAIBHON ONTUMHU3ALUN OTPACICBON CTPYKTYPHI

npousBoiCTBa Z . :ZX whr, P O3Hauaer:
r

OLIEHKY BEPOSITHOCTH TOCTIDKEHHSI MAaKCUMAaJIbHOTO 3HAYEHUs I-0i IepeMEeHHON

OLIEHKY OTHOCHUTENIBHOTO Beca I-ro KpUTEpHs ONTUMAIBHOCTH

OLIEHKY aOCOJIIOTHOTO Beca I-T'o KpUTEPHUsl ONTUMAILHOCTH

KOMIUTIEKCHYIO OIIEHKY YCTOWYHUBOCTH I-TO BH/IA IO J-O# CEIbCKOXO3IHCTBEHHOM KYIbTYPE

15. B kauectBe KpUTCpUA ONTHUMAJIIBHOCTH B MOJCIIA I10 MHOFOKpHTepI/IaHBHOﬁ OonTuMH3alvu OT-

paciieBoil CTPYKTYphI IPOU3BOICTBA TPUHUMAETCS:

MaKCHMHU3aLKs B3BEIIEHHON CYMMBI YCTYIIOK 110 KaXKIOMY KPUTEPHIO
MUHUMH3AIUH B3BEIIEHHON CYMMBI YCTYIIOK IO KaXI0MY KPUTEPHIO
MaKCHMU3aLKs KPUTEPHSl, UMEIOIIETO HAUBBICIIYIO OILICHKY
MUHUMH3AIIH KPUTEPHS, UIMEIOIEro HauMEHBIIYIO OILIEHKY

Tema 3.3. OcHOBBI TEOPUH UTP

Teopus urp — 3t0:
pas3zaen npuKiIagHON MaTEMATUKH, U3YYAIOIINI paBujia aHTATOHUCTUYECKUX UTP
pasaci HpHKHaHHOﬁ MaT€MaTHUKH, M3yqa}0u11/1171 METOJbI PCIICHUA 3a4a1 BI)I60pa OIITUMAJIBHBIX CTpAaTC-

THi TOBEICHUS B KOH(JIMKTHBIX CUTYalUAX (UIPax)

COB

HayKa, u3ydarouas UCTOPUIO IMTPOUCXOXKACHUA UT'P U MATCMATHICCKHUE MCTO/IbI UX CO3daHUA
HayKa, u3ydaromas TCOpETUICCKUEC ACIICKThI CO3AaHNUA SKOHOMHUKO-MAaTEMATUYCCKUX UT'PD

B Teopun urp nog urpoi NOHUMAETCs:
MPOIIECC, B KOTOPOM y4YacTBYIOT B U OOJIee CTOPOH, BeAyIIUX OOph0Y 3a pean3aliio CBOUX HHTEpe-

MIPOLIECC paclpeAeNieH!s] BO3MOXXHOTO BBIUTPHIINIA COBOKYITHOCTHIO UTPOKOB
MIPOLIECC, CKIIA/IBIBAIOIIHMIACS U3 TIOCIIEI0OBATENFHBIX IEHCTBHUI KKIONW U3 CTOPOH (UTPOKOB), C IIEIBIO

peam3anuu 06]].[61"0 HHTCpPECa

mpounecc, 00s13aTeNbHO HpI/IBO,HHI]_II/Iﬁ quepe3 ONMpEeACICHHOC KOJIMYCCTBO IaroB K BIUI'PBIITY Ka)KZ[Oﬁ

CTOPOHHI (UTPOKa)

3. B Teopuu urp noa «urpokom» NpUHATO MOHUMATh:

OAHOI'0 YYaCTHHUKA WIH I'PYIITy Y4aCTHUKOB, UMCIOIINX 06H_II/I€ HUHTCPECHI, HC COBIIAAAarOMIUC C UHTCPC-

caMU APYTHX Ipymn

OJIHOT'O YYaCTHHKA WJIU TPYIITY YYACTHUKOB, 3HAIOIIMX IIPABUIIA UI'PHI
06010 cyOBeKTa, TOTOBOTO PUCKOBATh PaH MMOTYUYECHHUS BHIMTPHIILA
00010 cyOBEeKTa, TOTOBOTO Pajiy BHIMIPHIIIA HAPYIINTH YCTAHOBJIEHHBIE PaBHUiIa UTPHI

B Teopun urp urpa cuntaercsi KOHEUYHOM, €CIIHU:

XOTsI OBl OJIH U3 UTPOKOB UMEET KOHEYHOE YHCIIO BO3MOXKHBIX CTPATEruii
XOTsI ObI OZTMH U3 UTPOKOB CMOJKET CJIeIaTh 3aJaHHOE YMCIIO XOI0B
Ka)KlIBIﬁ 13 UTPOKOB NMECT KOHCYHOC YN CJIO BO3MOYKHBIX CTpaTeFI/Iﬁ
Ka)KJIbIif U3 UTPOKOB B KOHIIE KOHIIOB MOJTYYHT TOT WJIM MHOI BBIMIPBILI

B teopun urp urpa cuntaercst 606CKOHEUHOM, €CIIu:

XOTs1 OBl OJJUH U3 UTPOKOB HE CMOXKET IOJIY4UTh TOT WM MHOW BBIUTPBIIII
XOTs Obl OJJUH U3 UTPOKOB UMEET OECKOHEUHOE YUCIIO CTPATETUi

XOTs1 OBl OJJUH U3 UTPOKOB HapyllaeT IpaBuila Urpel

KaX/Iblil U3 UTPOKOB UMeET OECKOHEYHOE YHUCIIO BO3MOXKHBIX CTpaTerui
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6. B Teopuu urp urpa CuuTaeTCs OTHOIIATOBOM, €CITH:
3aKaHYUBACTCA ACJICIKOM BBIMIPBIIIA ITOCJIIC OAHOI'0 X0Ja NCPBOro UrpokKa
3aKaH4YMBACTCA ACJICIKOM BBIMI'PBIIIA ITOCJIC OJHOTO X0/4a KaXXKJA0ro urpoka
II0CJIC IIEPBOI'0 XO0Aa KaAXXJI0Iro UrpoKa K&)KI[LIFI HUT'POK MOJTYINJT BBIMTPBII
OCJIEe IEPBOrO X014 KAKIOr0 HIPOKA CYMMApPHBIA BBIUTPBILI ITPEBBICHI CYMMApPHBIA IPOUTPHILI

7. B Teopun urp urpa cuMTaeTcsi MHOTOIIarOBOM, €CITu:

urpa npegycMmarpuBaeT 0ojiee 0THOTO X0/ia KaXKAbIM UTPOKOM, TIPH 5TOM KOJIMUYECTBO XOJI0B JIN0O
OrpaHUYUBACTCs MPaBUIIAMHU UTPBI, THO0 Urpa MPOIOIDKASTCS A0 TE€X MOP, OKa Y OJHOTO M3 UTPOKOB (IPYIIITBI
WUT'POKOB) KPOME OJTHOTO HE OCTAHETCSI PECYPCOB IS IPOIOJIKEHHSI UTPBI

urpa npegycMmarpuBaeT 0ojee 0THOTO X0/ia KaXKAbIM UTPOKOM, TIPH 3TOM KOJIMUYECTBO XOJI0B JIN0O
OTpaHNYUBACTCS MPaBUIAMHU UTPBI, THOO Urpa MPOJOIKASTCS A0 TeX MOp, OKa BCE UTPOKU HE MOTYYaT TOT WIH
HMHOM BBIMIPBIII

KOJIMYECTBO XOJI0B ONPEAEIISIECTCS IPABUIIAMU UTPBL

MocJje KaXI0ro X0/1a XOTs Obl OIWH UI'POK MOTyYaeT BBIUTPHILI

8. B Teopun urp urpa cuuTaercsi napauieIbHON, eCIH:
UTPOKH XOAAT OJHOBPEMEHHO, HIIH, 10 KpalHeil Mepe, OHU He OCBEIOMIIEHBI O BEIOOPE OPYTHX 10 TeX
Op, MOKa BCE HE CHENAIOT CBOM X0
UTPOKH XOAAT OJHOBPEMEHHO, HIIH, [0 KpaliHel Mepe, OHM He OCBEOMIIEHBI O BEIOOPE XOTs OBl OJJHOTO
UTPOKa A0 TeX MOp, IOKA OH HE CAENAET CBOH X0x
UTPOK JieJIaeT CBOM MEPBBIil X0, HE 3Hasl O BEIOOPE APYTHX UIPOKOB
Kbl U3 UTPOKOB MOOYEPEAHO JENAET BCE XOIbI CBOM XObI

9. B Teopuu Urp urpa CuuTaeTCs MOCIEI0BATEIHHON, €CITH:

UTPOKH IOCJIEA0BATENIBLHO COOIONAIOT PaBHIa UTPhI

UTPOKH MOTYT JeJIaTh XOAbI B 3apaHee YCTaHOBJICHHOM JINOO CIIydaiiHOM HOPSAKE, HO IPU 3TOM OHU HE
MOJY4at0T HEKOTOPYIO HH)OPMALKIO O MPEALIECTBYIOIINX ACHCTBUAX APYTUX

HUTPOKH MOTYT JIeJaTh XObl B 3apaHee YCTaHOBICHHOM HIIN CIIy4aliHOM MOPSAKE, HO IPU 3TOM I0JTy4as
HEKOTOPYI0 HHPOPMAIHIO O MPEIIUIECTBYIOMINX JEHCTBHUSX IPYTUX UTPOKOB

UTPOKH TIOCIIEZ0BATENHHO PYT 32 IPYTOM MOTYYalOT BBIMTPHIII HE3ABHCUMO OT TOTO, OBLI C/IEJIaH Hr-
POKOM XOJI T HET

10. B Teopuu urp urpa cuuTaeTcs ¢ HyJeBOil CyMMOU BBIMTPBIIIIA, €CITH:
CyMMa BBIMTPBIIIEH (IPOUTPHIIIE) BCEX UTPOKOB B KaXKJI0W UTPe PaBHA HYJIIO
BBIMIPHILI ITPABUIIAMU UIPBI HE MTPELyCMaTPUBAETCS
B X0JI€ UTPbI HUKTO U3 UIPOKOB HE MPOUTpal
B X0/I€ UTPBI HUKTO U3 UTPOKOB HE BBIMTPA

11. AnropuTt™ BeIOOpa pelIeHus 0 MAaKCUMUHHOMY KpuTepuio Banba:

MaTrpuia peIHeHI/Iﬁ JOITOJIHACTCA CTOJ'I6I_IOM U3 HAUMCHBIIIHNX 3JICMCHTOB Ka)K,I[OfI CTPOKHU. ITocie 3Toro
13 COBOKYITHOCTH 3TUX 3JICMCHTOB OIIPCACIIACTCA MaKCHMAaJTbLHBIN

MaTrpuia peIHeHI/Iﬁ JOITOJIHACTCA OJHUM CTOJ'I6LIOM M3 HanOOJIBIINX JJIEMEHTOB Ka)K,I[OfI CTPOKH. Tlocme
9TOT'0 M3 COBOKYITHOCTH 3THUX 3JICMCHTOB OIIPEACITIACTCA MaKCHMaJTbHBIH

MaTpHIIa PEUICHUN JOMOHICTCS CTOJOIOM U3 CpeAHeapH(PMETUUCCKUX 3HAYCHUN DJIEMEHTOB JIJIs Ka-
Jo# cTpoku. [locie 3Toro u3 COBOKYIMHOCTH 3TUX AJIEMEHTOB ONPEAEISIETCS MAaKCUMAJIbHBIN

Marpuia peIHeHI/Iﬁ JOITOJIHACTCA CTOJ'I6I_IOM U3 MaTEMAaTUYCCKUX O)I(I/I,E[aHI/Iﬁ 3HAYCHHH Ka)KZ[OfI H3 CTPOK
MaTpuIbl. ITocme 3Toro u3 COBOKYITHOCTH 3TUX 3JICMCHTOB OIIPCACIIACTCA MaKCHMAaJIbHBIA

12. AnropuTtm BBIOOpA peIIeHUs IO KPUTEPHIO a3apTHOTO UTPOKa:

MaTpHIIa PEUICHUH JOMOIHIETCS CTOIOIOM M3 HANMEHBIIINX 3JIEMEHTOB KaXk10# cTpoku. [locie aToro
13 COBOKYITHOCTH 3THX 3JIEMEHTOB OTIPEAEIISIETCS MaKCUMaIbHbBIN

MaTpHILIA PEUICHUH JOMOJHICTCS OJHUM CTOJIOIOM M3 HAUOOJBIIUX JIEMEHTOB K0l cTpoku. [Tocie
3TOr0 U3 COBOKYMHOCTHU 3THUX AJIEMEHTOB ONPENIEISICTCS MAaKCUMAbHBIN

MaTpHIIa PEIICHHUI JOMOIHAETCS CTOIOIOM M3 CpeAHeapH(PMETHUSCKUX 3HAYCHHUN DIIEMEHTOB IS KaX-
noit crpoku. [locie 3Toro u3 COBOKYIMHOCTU 3TUX 3IEMEHTOB OMPEAEseTC MAKCUMAIbHBIN

MaTpHIla PEIICHUH JTOMOHACTCS CTOJIOIOM M3 MaTEMaTHIECKUX OXKHMIaHUHA 3HAYCHUH KaXKIOW U3 CTPOK
Matpuilbl. [Tocne 3Toro u3 COBOKYMHOCTH 3TUX 3JIEMEHTOB OIPEEIAETCS MaKCUMaJlbHBIN

13. AnropuT™ BEIOOpA PEIICHHS IT0 KPUTEPHUIO HEHTPATBHOTO UTPOKA:
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MaTpHIIa PEIICHUH TOTIOTHAETCS CTOIO0IOM M3 HAMMEHBIIINX JIEMEHTOB KaXK10i cTpokH. [Tocie atoro u3
COBOKYITHOCTH 3THX SJIEMEHTOB ONPEACISIETCS MAaKCUMATBHBII

MaTpHIla PEIICHUI TOTIOTHACTCS OJTHUM CTOJIOIOM M3 HAUOOJBIIIUX IIEMEHTOB Kax 1o cTpokH. [locie 3To-
T'O U3 COBOKYITHOCTH 3THX JIEMEHTOB OIPEACSETCS MAKCUMATBHBIN

MaTpHIia PEIICHUIA TOTTOTHAETCS CTOIOIOM U3 CpeaHeapUPMETHIECKNX 3HAYSHUIA SJIEMEHTOB /IS KaKIOH
ctpoku. [locie 3Toro u3 COBOKYITHOCTH 3THX 3JIEMEHTOB OIPENEINSeTCS] MAKCUMAITBHBIH

MaTpHIla PEIICHNH TOTTOTHACTCS CTOIIOIOM M3 MAaTEMATHIECKUX OXKUIAHUI 3HAYCHUH KaXKIOH U3 CTPOK
mMaTpuilbl. [locie 3Toro u3 COBOKYIMHOCTH ATHUX JIEMEHTOB OMPEACIISICTCS MAKCUMATTLHBIN

14. Anroputwm BeIOOpa perienus 1o kpureputo baiieca-Jlaruiaca:

Marpuna pCIHeHI/Iﬁ JOIIOJIHACTCA CTOJ'I6HOM N3 HAUMCHBIIIUX 3JICMCHTOB Ka)KIlOﬁ CTPOKHU. IlIocne aToro
N3 COBOKYITHOCTH 3TUX DJIEMEHTOB OIIPCACIIACTCA MaKCHMAaJTbHBIHN

MaTpHIla pemIeHUH TOMOHACTCS OAHIM CTOJIOIOM M3 HAaHOOJBIITNX AJIEMEHTOB Kakmoi cTpoku. [locie
9TOI'0 U3 COBOKYITHOCTHU 3TUX IJIEMEHTOB OIPEACTIACTCA MaKCHMaJTbHBIN

Marpuna pCIHeHI/Iﬁ JOIIOJIHACTCA CTOJ'I6HOM n3 CpCI[HCapI/I(pMCTI/I‘lCCKI/IX 3HAYCHMH 3JIEMEHTOB JJI KaX-
I[OI>'I CTPOKHU. IIocne aToro u3 COBOKYITHOCTH 3TUX 3JICMCHTOB OIPCACIIACTCA MaKCHMaJIbHBIN

Marpuna pCIHeHI/Iﬁ JOIIOJIHACTCA CTOJ'I6HOM N3 MaTEMAaTUYCCKUX O)KI/IILaHI/Iﬁ 3HAYCHUI Ka)K)IOﬁ H3 CTPOK
MaTpUIbl. ITocme 3Toro u3 COBOKYIHOCTH OTHX 3JICMCHTOB OIIPEACIIACTCA MaKCHMaJIbHBIA

15. Kakoli kpurepuil BbIOOpa pelieHHs B YCIOBUSIX HEONPEIEIEHHOCTH OIUCHIBAETCS CIIELYIOLIIM

BBIPAXKEHUEM: BO = BJO BJO eBA I’Jo = maX o ma.X ru + (1—a) mln ru /\O <a<l
i i i

Kpurepuii azapTHOTO Urpoka
Kpurepuii I'ypBuna
Kpurepunii Capumxka
Kpurepuii Banbna

16. Kako#i kpurepuii BbiOOpa pelieHHs B YCIOBUSX HEOMNPEIEIEHHOCTH OIMUCHIBACTCS CIIEAYIOLIIM

BBIPKEHHEM: B, :{Bj0 Bj, €BArj=minrj, =min| max (r; —minr;)
i I I J
Kpurepuii azapTHOro Urpoka
Kpurepuii I'ypBurna
Kpurepuit CaBumxa
Kpwurepwuii Bansna

17. Kakoii kputepuii BbIOOpa pelIeHHs B YCIOBHUSIX HEONPEIENICHHOCTH OIUCHIBACTCS CIEAYHOIIUM
BBIPAKEHUEM: B, :{Bjo Bj, €BArj, =max max; }
i i
Kpwurepuii azapTHOrO UrpoKa
Kpwurepuii I'ypBura
Kpurepunii Capumxka
Kpurepuii Banbna

18. Kakoii kputepuii BEIOOpa pElIeHHUs B YCIIOBHSIX PHCKa OITUCHIBACTCS CIIETYIOIINM BBIPaKEHUEM:
n m

B, =1B;,|B, €BAT, = m?le:rijqj /\Zlqj =1
i= j=

o]
Kpwurepuii baiteca-Jlamnaca
Kpurepuit Xomka—Jlemana
Kpurepuii ['epmeiiepa
PacmmpenHblii MUHUMaKCHBIN KpUTEpUI

19. Kakoii kputepuii BbIOOpa peIieHHUsI B YCIOBHSAX PUCKA OMUCHIBACTCS CIICTYIONIMM BBIPAKCHHEM:
n
B, ={By|Bp € BTy, =max ;/Zl:rijqj +(@-y)ming; (A0<y<1

Kpurepuii baiieca-Jlanaca

Kpurepuii Xonxa—Jlemana

Kputepuii I'epmeiiepa

PacuinpenHblit MUHUMaKCHBIN KpUTEpHUit
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20. Kaxoii kputepuii BEIOOpa peLieHus B YCIOBUAX PUCKA OMMCHIBACTCSI CICAYIOIIMM BBIPaKCHHEM:

B, ={Bjo

Kputepuii baiteca-Jlannaca

Kpurepuiit Xomxa—Jlemana

Kputepuii I'epmeiiepa

PacuiupeHHb1il MUHUMAaKCHBII KPUTEPUI

B, €BAT;, :m?xmiln Ld; AT <O}

Pa3nen 4. CereBble, HMUTAIIMOHHBIE M 0AJJaHCOBbIE MOJEJIH
Tema 4.1. CereBble MOaeIH

1. CereBas mozenp — 310:

MO/IETIb, OIHMCHIBAIOIIAS] COBOKYITHOCTh IEPEMEHHBIX U X JIOTMUECKYIO M aITOPUTMHUECKYIO B3aUMO-
CBS3b

JUHAMHUYECKasi MOJIEJIb IIPOU3BOACTBEHHOTO MIPOLIECCa, OTPAXKAIOIIAS TEXHOJIOIMUECKYIO 3aBUCMOCTh
U TIOCJIEA0BATEIBHOCTD BBIIOJIHEHHS KOMILIEKCa paboT, yBI3bIBAIOIIAs UX CBEPIICHHE BO BPEMEHH C YUETOM
3aTpaT peCypcoB U CTOMMOCTH paboT C BBIACICHUEM IIPU 3TOM Y3KHX (KPUTHUECKHX ) MECT

JIOTMKO-MaTEeMaTH4ECKOE OIMCaHNe 00BEKTa, KOTOPOE MOXKET ObITh UCTIOIB30BAHO ISl SKCIIEPUMEHTH-
POBaHUs HAa KOMIIBIOTEPE B LEJIAX NPOCKTUPOBAHMS, aHAIN3a U OLICHKU (PYHKIIMOHUPOBAHUS OOBEKTa Yepe3
AMUTALUIO TOBENEHUS O0BEKTA

MOJIeJTb, ONIMCHIBaoIasi 00BEKT B BUIE rpadUKOB, CXEM, PUCYHKOB H T.J1., Ipeyiaratomias abctparupo-
BaHHWE OT HETMPEPBIBHOW MTPUPOIBI COOBITUH M PACCMOTPEHHUE TOIBKO OCHOBHBIX COOBITHI MOJEIHPYEMOH CH-
CTEMBI, TAKHX KaK: «OXKHJaHUE», «00padoTKa 3aKa3ay, «IBUKEHUE C TPY30M», «pasrpy3Ka» H ApyTHeE

2. MeTopI CETEBOr0 MOICTUPOBAHUS OTHOCSTCS:
K METOJIaM TIOCTPOEHMSI 0aIaHCOBBIX MOJIETICH
K METOJIJaM UMUTAITMOHHOTO MOJACIUPOBAHUS
K METOJIaM IPUHSTHS ONITUMATBHBIX PEIICHUMN
K DKOHOMHKO-CTATUCTUYECKAM METOIaM

3. Paznmmyarot 1Ba OCHOBHBIX BHJIA ITPEJICTABICHUS CETEBBIX MOJICIICH:
ceTeBbIe TPaPUKN U TAOIWYHEIE IPEICTABICHHUS CETEBON MOJIEIH
MaTeMaTHYECKUE U TAOIUIHBIE MTPEICTABICHUS CETEBON MOACITH
BEKTOPHBIC M TAOJUYHBIC ITPEJICTABICHUS CETEBON MOICITH
JINHEHBIE U HEJIMHENHBIE NIPEICTABIEHUS CETEBOI MOIENIN

4. T'padom HazpIBaeTCs:
COBOKYITHOCTB JIBYX KOHCYHBIX MHOXXCCTB: MHOXXECTBA TOYCK, KOTOPBLIC HA3bIBAIOTCA BEPIIMHAMU, U
MHOJXECTBA I1ap BEPIINH, KOTOPbIC HA3bIBAIOTCA peraMI/I
COBOKYITHOCTB TOYEK, (popMupyromux rpaduk, KOTOPBIH OMUCHIBAET UCCIEAYEMYIO CUCTEMY
COBOKYITHOCTh Ipa()MKOB, C MOMOIIIBIO0 KOTOPBIX OCYIIECTBISIETCS Tpaduiyeckoe onrucanue ucciaeyeMon
CUCTCMBI.
COBOKYITHOCTh I'pa(h)U4eCKuX 00BEKTOB, UCTIONB3YEMBIX JIJIs TOCTPOCHUS rpadnIecKuX MoJIeNei

5. OCHOBHBIMH AJIEMEHTAMH CETEBOTO rpaduKa sIBISIOTCS:
pabora, coObITHE
COOBITHE, ITyTh, OXKU/IAHNE
JBIDKEHHUE C TPY30M, JIBIDKEHHE 0€3 Ipy3a, pasrpy3ka, IpocToi
paboTta, coObITHE, ITYTh

6. B cereBbIX MOJIEIIX paboTa XapaKTepPH3yeT:
CBSI3b MEXK/Iy ABYMS WM Oosiee COOBITUAMM, He TPEOYIOIIYIO 3aTpaT TPy/da, MaTepHaIbHBIX PECYPCOB U
BPEMCHH, HO YKa3bIBArOIIYH0, YTO BO3MOKHOCTh Ha4aJia O,I[HOﬁ ornepanu 3aBUCUT OT BBITIOJITHCHHUA ,Z[pyl"Oﬁ
KOHCYHOC CO6BITI/IC, O3Hadaromee JOCTHXKCHHUEC KOHEYHOH OCJIM KOMILTICKCa pa60T
3aTpaThl BPEMEHU U PECYPCOB

MarepualibHOe AeHCTBHE, TpeOyIollee UCTIONb30BaHUS PECYPCOB, HITH JIOTUUECKOE, TPEOYIOIIEe JIHIIIb
B3aUMOCBSI3U COOBITHIA

7. B ceTeBBbIX MOJETSAX BBIACISIIOT CIEAYIOIINE BUIBI PaOOT:
JeCTBUTE IbHAS paboTa, OKKMIaHue, PUKTUBHAS paboTa
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JelicTBUTENbHAs paboTa, QUKTHBHAS padoTa
noJje3Has paboTa, Gecrione3Has paboTa
OJHOCMEHHas padoTa, IByXCMeHHasl paboTa, TpexcMeHHas padoTta

8. B cereBbIX MOJEIISIX 1101 COOBITHEM IIOHUMAETCSI:
MarepHaibHOe JIeHCTBUE, TPEOYIOIIEE UCIIOIL30BAHUS PECYPCOB, HIIU JIOTUUECKOE, TPEOYIOLIEE JHIIIbL
B3aMMOCBSI3H COOBITUH
MarepHaibHOE JICHCTBHE, TPEOYIOIee HCIIOIB30BaHUS PECYPCOB
pe3yJIbTaT BBIMOJHEHHUS OJJHON MIIM HECKOJBKUX paboT
JIOTUYECKOE JEUCTBHUE, TPEOYIOIEE JIMIIb B3AUMOCBA3H COOBITHI

9. B cereBoii Mojenu o0asi HOC/IEAOBATENBHOCTh PA0OT, MPU KOTOPOH KOHEYHOE COOBITHE KaXKIO0M
paboThI COBNAIAET C HAYAILHBIM COOBITHEM MTOCIIEAYIOIICH, HA3bIBACTCS:
nyTh
pe3yJbTrar
appexT
rpad
10. B ceTeBbIX MOJIENSAX MyTh, UMEIOIINI HAUOOIBIIYIO MPOJAODKUTEIEHOCTh OT UCXOIHOTO COOBITHS
JI0 3aBEPLIAIOIIETO, HA3BIBAETCSL:
JAMHAMHYCCKHM
CTOXaCTUYECKUM
ONTUMAIbHBIM
KPUTHYECKUM

Tema 4.2. UMuTanuoOHHbIE MOEJIU

1. HMmuranmoHHas MOJEIb - 3TO:

JIOTUKO-MaTEeMaTHIeCKOE OMMCaHNE 00BEKTA, KOTOPOE MOXKET OBITh UCTIONB30BAHO ISl AKCIIEPUMEHTH-
POBaHUs HAa KOMIIBIOTEPE B LEIISAX NPOCKTUPOBAHMS, aHAIN3a U OLICHKN ()YHKLIIMOHHUPOBAHUS OOBEKTa

JIOTUKO-MaTEeMaTHIYECKOE OMMCaHNE 00BEKTA, KOTOPOE MOXKET OBITh UCTIONB30BAHO JIJIsl SKCIIEPUMEHTH-
POBaHUs HAa KOMIIBIOTEPE B LEIIIX UMUTUPOBAHUS MIPOLIECcca HOITyUYEHHS ONTUMAIBHOTO PELLICHUS

JIOTMKO-MaTEeMaTH4ECKOE OIMCaHNE 00BEKTa, KOTOPOE MOXKET ObITh UCTIOIB30BAHO ISl SKCIIEPUMEHTH-
POBaHUsI HA KOMITBIOTEPE B IEISX MOTYUEHHs ONTUMAIILHOTO PEILICHHS

JIOTUKO-MaTEeMaTH4ECKOE OIMCaHNE 00BEKTa, KOTOPOE MOXKET OBITh UCTIONB30BAHO ISl SKCIIEPUMEHTH-
POBaHUs Ha KOMITBIOTEPE B LEsIX o0ecredeHns cOalaHCHPOBAaHHOCTH HAJIMYMsI PECYPCOB U UX MOTPEOJICHUS B
TEYEeHUE OJIHOTO TIPOU3BOICTBEHHOTO [TUKJIA

2. VmurtanuoHHAast MOJICITb UMEET ONPE/ICIICHHYI0 MUHIMAIBHYIO OIIOPHYIO CTPYKTYPY,
KOTOPYIO MOJIb30BATENb MOXKET YCIOXKHHUTD MOCIE 33J]aHHOTO YHCIIA KIIPOTOHOB» MOJCIH
KOTOPYIO MOJIb30BATENIb MOKET YIPOCTHTh MOCIIE 3aJaHHOTO YUCIIA KITPOTOHOBY MOJIEIIH
KOTOPYIO MMOJIb30BATENb HE MOXKET JIOTIOJHHUTh M PACIIMPUTH C YYETOM CHEIU(UKU PEIIaeMbIX 33134 U
0a30BBIX METOJIOB 00PabOTKH
KOTOPYIO M0JIb30BaTENIb MOXKET JIOTIOJHUTh U PACIIMPHUTD C YYETOM CreHU(UKH peliaeMbIX 3a1a4 u 0a-
30BBIX METOJIOB 00pabOTKH

3. NmuranmoHHOe MOJICTUPOBAHUE - ITO:

MCTOJ UCCIICAO0BaHUA, TP KOTOPOM HU3ydacMas CUCTEMA 3aMCHACTCA MOJICJIbIO, C )Z[OCTaTO‘-IHOﬁ TOYHO-
CTBIO OHI/ICI:IBaI-OH_Ieﬁ PCAJIbHYIO CUCTEMY, U C HEH MMPOBOJAATCH SKCIICPUMCHTHBI C LICJIbIO ITOJYYCHUS I/IH(1)0pMa—
uu 00 3TOM cucTeMe

METO UCCIIENO0BaHUA, TP KOTOPOM HU3ydacMas CUCTEMA 3aMCHACTCA MOJIEJIbIO, C HOCTaTO‘IHOﬁ TOYHO-
CTBHO OHI/ICBIBaIOH_[ef/JI PCAJIbHYIO CUCTEMY, U C Heﬁ MMPOBOAATCA SKCIICPUMCHTEI € LICJIBIO MMOJTYUYCHU ONITUMAJIb-
HBIX HapaMeTpOB CUCTCMBI

METO UCCIIEA0BaHUA, TP KOTOPOM HM3ydacMas CUCTEMA 3aMCHACTCA MOIEJIbIO, C HOCTaTO‘IHOﬁ TOYHO-
CTBHO OHI/ICBIBaIOH_[ef/JI PCAJIbHYIO CUCTEMY, U C Heﬁ MMPOBOJAATCH SKCIICPUMCHTEI B LICJIAAX 06CCHC'{€HI/I$I C6aJIaHCI/I—
pOBaHHOCTI/I HaJINn4YuAa pecprOB " ux HOTpe6.HeHI/I$[ B TCUCHHUEC OAHOI'O HpOI/ISBO}ICTBeHHOFO IIUKJIa

METO UCCIIENO0BAaHUA, TP KOTOPOM HU3ydacMas CUCTEMA 3aMCHACTCA MOJICJIbIO, C Z[OCTaTO‘IHOﬁ TOYHO-
CTBHO OHI/ICBIBaIOH_[eﬁ PCaJIbHYIO CUCTEMY, U C Heﬁ MMPOBOJAATCH SKCIICPUMCHTEI C LICJIBIO UMUTAIUU IIpOoLecCa
HOHy‘IeHI/IH OIITUMAJIBHOT'O peIHeHI/Iﬂ
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4. Ilpu 3anmcu CTPyKTYpbl UMUTAILIMOHHOM MOJIENN B BUJIE E — f(x_ v.) XiHYiO3Ha4awoT:

TIEPEMEHHBIE U NIAPAMETPBI, KOTOPBIE SBJISIOTCS IETEPMUHMPOBAHHBIMI, U, COOTBETCTBEHHO, IEPEMEH-
HBIE ¥ TAPAMETPBI, KOTOPBIE ABJISIOTCS CTOXaCTHIECKUMHU

HepEMEHHbIE U TapaMeTPbl, KOTOPBIMH MBI MOXKEM YIPABIISTh, U, COOTBETCTBEHHO, IIEPEMEHHBIC U ITa-
paMeTpbl, KOTOPBIMHU MBI YIIPABIIATH HE MOXEM

HEepEMEHHbIE U TapaMeTPbl, KOTOPBIE ABIISIOTCS CTATUUECKUMH, U, COOTBETCTBEHHO, IEPEMEHHBIC U ITa-
paMeTpsbl, KOTOPBIE SIBIAIOTCS JUHAMUYECKUMU

HepEeMEHHbIE U TapaMeTPhl, KOTOPHIE SBISIOTCS aHATUTHYECKUMH, U, COOTBETCTBEHHO, IEPEMEHHbIC U
HapaMeTpsl, KOTOPHIE SIBIAIOTCS CHHTETHYECKUMHU

5. MMuTanuoHHOE MOJCITUPOBAHKUE UCCIIEAYET MaTeMaTHIECKHE MOJICIIN B BHJIC:

CUCTEM YPaBHCHUH M HEPABEHCTB, OMMCHIBAIONIUX (PYHKIIMOHUPOBAHUE UCCIICAYEMON CUCTEMBI

CUCTEM ypaBHEHHI U HEPABEHCTB, 00ECIIEYNBAIOIINX COOTBETCTBIE HAJIMYMS U MOTPEOIEHUS PECYPCOB
B TEUEHUE OJTHOTO MPOU3BOJCTBEHHOTO ITUKJIA.

QITOPUTMOB, BOCTIPOU3BOIAINNX (PYHKIIMOHUPOBAHUE MUCCIEAYEMOU CUCTEMBI IyTEM MOCIIET0BATEIILHO-
T'O BBITIOTHEHHUS OOJIBIIOTO KOJIHYECTBA SJIEMEHTAPHBIX OTIePAITHii

QITOPUTMOB, TIO3BOJISIONIMX 00CCIICYUTh HAX0XKICHUE ONTUMAJILHBIX TAPAMETPOB KaK BCEH MOJICIHPY-
€MOM CHCTEeMBI, TaK U €€ OTACIbHBIX KOMIIOHCHTOB

6. VmuTanuoHHBIC MOJCH B OTJIMYME OT aHAJTMTUICCKUX:

HECnocoOHbI (OPMHUPOBATH CBOE COOCTBEHHOE PELICHKE B TOM BHJIE, B KAKOM 3TO HMEET MECTO B aHa-
JUTUYECKUX MOJEISX, @ MOTYT JIUIIb CIY)KUTh B KAYECTBE CPE/ICTBA JUIS aHAIN3A ITOBEACHHS CHCTEMBI B yCIIO-
BUSIX, KOTOPBIE ONPEEIISIFOTCS SKCIIEPUMEHTATOPOM

Jal0T BOBMOXHOCTb O6CCHC‘-II/ITB COOTBCTCTBUC MCKAY UMCIOIIIUMUCA U HOTpe6J'DICMI>IMI/I B Imponecce
MPOM3BOJICTBA pECypCaMu

crocoOHBI HOpMHPOBATE CBOE COOCTBEHHOE ONTHMAIBHOE PEIICHHE Ha KaXKIOM «IIPOTOHE» B HECKOJIb-
KO MHOM BHJEC, YEM B aHAJIUTHYCCKUX MOJCIIAX

TpeOyIOT U3YYEeHUS IPEIMETHON 00IaCTH U MMOATOTOBKH HCXOTHOW WH(POPMAITIH

7. VmurtanioHHas MOJIENb IPEICTaBIseT OO0 KOMOMHALIMIO TAKUX COCTABIISIFOILIUX, KAK:
MepEeMEHHBIC, TApaMeTPhl, OTPAaHHYCHUS, LIEJIEBbIe (PYHKIIUH
KOMITOHEHTHI, IepeMEeHHbIE, TapaMeTpsl, PYHKIIHOHAIFHBIC 3aBUCHUMOCTH, OTPaHUICHUS
KOMITOHCHTBI, IICPEMCHHBIC, ITAPaAMCTPBhI, (I)YHKI_II/IOHaHLHBIe 3aBUCUMOCTH, OI'PaHUYCHH, LICJICBbIC
GyHKIMH
OCHOBHBIC, JOTIOJIHUTCIIBHBIC 1 BCIIOMOTAaTCIIbHBIC IICPEMCHHBIC U OT'PAHUYCHUS

8. B HUMUTAMOHHBIX MOACIIAX IO IMapaMETpaMy IMOHUMArOTCA BEJIMYNHEI,
KOTOPBIC MOT'YT IIPUHUMATDH TOJIBKO 3HAUCHHS, OIIPEACTIACMEBIC BU/I0OM 33[{3HH0171 (I)YHKHI/II/I
KOTOPBIC IIPU «IIPOT'OHE» MOJACIIN MOTYT BI:I6I/IpaTBC$I MIPOU3BOJILHO
YCTaHaBJIWBAOUIMUE ITPEACIIbI W3MEHCHHH 3HAYCHUI MEPEMEHHBIX WJIM OT'paHUYMBAIOIINEC YCIIOBUA pac-
MpEACIICHUA U paCX0J0BaHUA TEX UJIU UHBIX PECYPCOB
TOYHO 0T06pa>x<a}0m1/1e OCJIN UK 3aJa49 CUCTCMBI U HeO6XOZ[I/IMI>I€ IIpaBujia OLICHKHN UX BbIIIOJHCHUA

9. B HUMUTALIMOHHBIX MOJCIIIX IO NIEPEMEHHBIMU ITOHUMAIOTC BEJIMIUHBIL,
KOTOPBIC MOT'YT IIPUHUMATDH TOJIBKO 3HAUCHHS, OIIPEACTIACMEBIC BU/I0OM 33[{3HH0171 (I)YHKHI/II/I
KOTOPBIC IIPU «IIPOT'OHE» MOJACIIN MOT'YT BI:I6I/IpaTBC$I MIPOU3BOJILHO
YCTaHaBJIUBAIOUIMUE ITPEACIIbI W3MEHCHHH 3HAYCHHI NEPEMCHHBIX WM OTpaHUYIMUBArOIIUEC yCJIIOBUSA pac-
MpEACIICHUA U paCX0J0OBaHUA TEX UJIU UHBIX PECYPCOB
TOYHO OT06pa)KaI-OH_II/Ie OCJIN UK 3aJa4 CUCTCMBI U HeO6XO,Z[I/IMI:I€ IMpaBuJia OLICHKHN WX BbIIIOJHCHUA

10.B UMHUTAIIMOHHBIX MOJACIIAX IIOM (I)YHKI_[I/IOHB.J'H:HBIMI/I 3aBUCUMOCTAMHU ITOHHMMAKTCA OTHOIICHUA,
OITMCBIBAOIIUC:
B3aHMOCBS3b MEX/y OCHOBHBIMM U JIOTIOJIHUTEIbHBIMU [IEPEMEHHBIMU
KPUTEPUHU ONITUMAIbHOCTH, HA OCHOBAaHUHU KOTOPBIX U3 00JIACTH JTOMYCTUMBIX PEIIeHUI OyIyT BHIOH-
paThbCs HAUJIY4IlWE PELICHUS
BJIMSIHUE KaXKJI0M epeMEHHOI Ha KPUTEPUN ONITUMAIIbHOCTH
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MOBE/ICHUE TIEPEMEHHBIX U ITApaMETPOB B MpeieaaxX KOMIIOHEHTA UJIH BBIPaXKaroIIue COOTHOIICHHUS
MEX/Ty KOMITOHCHTaMHU CUCTEMBI
11. B uMUTALIMOHHBIX MOJIENISIX M1O/] OTPAHUYCHUSIMU TOHUMAIOTCSL:

yCTaHaBIMBAeMbIE TIPEACIIbl U3MCHEHUHN 3HAUCHUH MEPEMEHHBIX MIJIM ONPaHUYHBAOIIUE YCIOBUS pac-
MPENICIICHUS U PACXOJ0BaHUS TEX WU UHBIX PECYPCOB

OIMCHIBACMBIC CIICHAPUY M3MEHEHHI 3HAUCHUI TIEPEMEHHBIX WIIA BEPOSITHOCThH COOIOJICHHS YCITOBUI
pacnpezie/ieHUs] U PacX0/I0OBaHUS TEX WM UHBIX PECYPCOB

OIMKCHIBACMBIC CIICHAPUY U3MEHCHHIA 3HAYCHHI TIEPEMEHHBIX U 33JJaHHOE KOJUYECTBO BAPUAHTOB Pac-
MpeeNICHHs. U PACXOJI0BAHHS TEX WU UHBIX PECYPCOB

yCTaHaBIMBACMbIE TIPEACIIbl U3MECHEHUN 3HAUCHUH MapaMeTpoB WK (HYHKITUOHAIBHBIC 3aBUCIMOCTH
KPUTEPUEB ONITUMAIIBHOCTH OT TIEPEMEHHBIX

12. B UMUTAIIMOHHBIX MOJIECTISIX IO/ IIeTIeBOM (DYHKIIMEH TOHUMAETCSL:
KpI/ITepI/Iﬁ OIITUMAJIBHOCTH, 3alyCaHHbIA B MAaTEMaTHUYECKOM BUIC
TOYHOC OTO6pa)KCHI/Ie uenefzi Win 3aaa4 CUCTEMBI 1N HeO6XOI{I/IMI)IX IMpaBUJI OLICHKU X BBINTOJHCHUA
MaTpHIla IPSIMBIX 3aTpaT
CymMMa CBO6OI[HI)IX YJICHOB BCEX ypaBHeHI/II‘/'I, OIMUCBHIBAOINX UMUTAIIMOHHYIO MOACIIb

Tema 4.3. baiancoBbie MoOaeJaHn

1. banancoBast MoJenb — 3TO:

CUCTEMbI ypaBHCHI/Iﬁ 1 HCPABCHCTB, MPCACTABIAIOIINX 68J]aHCOBBIC COOTHOUICHUA U XapaKTECPU3YIOINX
PaBEHCTBO POM3BEIEHHOTO (TTOCTYIHBIIIET0) M TIOTPEOIEHHOTO (PaCTIPeIeTIEeHHOT0) TIPOAYKTa

CHCTEMBI HEPABEHCTB, PE/ICTABISIONINX OANaHCOBBIE COOTHOIICHHUS M XapaKTePHU3YIOIINX KOJIHIECTBO
MPOM3BEIEHHOTO (IOCTYNHBILETO) M MOTPEOICHHOTO (PacipeaeIeHHOT0) MPOAYKTa

CHCTEMBI YPaBHEHUH, IIPEICTABIIIOMNX OalaHCOBBIE COOTHOLICHUS U XapaKTEPU3YIOMINX PAaBEHCTBO
MIPOM3BEIEHHOTO (TIOCTYITUBIIIETO) U TTOTPEOIIEHHOTO (PacIIpeIe]ICeHHOr0) IPOAYKTa

CHCTEMBI ypaBHEHHH, OMMCHIBAIOIINX KOJIMYECTBO OTPEOJIEHHOTO (pacnpeelIeHHOr0) IPOAyKTa

2. KomudecTtBo MpOM3BOSIIUX W MOTPEOISIFOIINX OTpaciie B 0AIaHCOBOM MOJIENH JIOJDKHO OIUCHI-
BaThCA CIIEAYIOIUM COOTHOLLICHUEM:
KOJIMYECTBO MPOU3BOISIIINX U TOTPEOISIFOINUX OTPACIeH JODKHO OBITH PABHO
KOJIMYECTBO MPOU3BOISIINX OTPACIIEH JTODKHO OBITH HE MEHBIIIE KOIMYECTBA MOTPEOIISIONINX OTpacieit
KOJIMUYECTBO MPOU3BOISIINX OTPACIICH JOJKHO OBITh HE 0OJIbIIIE KOJIMYSCTBA TOTPEOJISIONINX OTPACICH
KOJIMYECTRBO MPOU3BOISININX U TOTPEOIISIFOIINX OTpaciield He IOJIKHO ObITh PaBHO

3. B GamaHCOBBIX MOJIEISX Pa3HOCTH X;- Yj OMKCBHIBACT YaCTh MPOYKITUH I-0H OTpaciu:
Npe€aAHa3SHAYCHHYIO 1JI1 BHCHIIHECTO HOTpeG.HeHI/IH
MpeIHA3HAYCHHYIO JIJIsl BHY TPHIIPOU3BOJICTBEHHOT'O TIOTPEOJICHHUS
MPOU3BEICHHYIO CBEPX IIaHa
MOTPEOJICHHYIO CBEPX IIaHa

4. B 6anaHCOBBIX MOJENAX 3HAYEHHUE Xjj O3HAYACT:
YacTh MPOIYKIMH i-0i 0Tpaciu, KOTopasi HOTpedIsieTcst j-0if 0Tpacblo, Uisi 00ECTIeUeHHUs BBITYCKa ee
HNPOIYKIMH B pasMepe X
4acTh NPOLYKIUH i-0if OTPACIH, KOTOpast IIepeJaeTCst Ul BHEIIHEro OTpeOIeH s Y
YacTh MPOIYKIMH i-0i 0Tpaciu, IPOU3BEACHHYIO CBEpX IIaHa
94acTh NPOYKIMHU I-0i OTpaciu, MOTPEOICHHYIO CBEPX IUIaHa

5. B GanaHcoBoil MOJENH ¢ MOMOLIBIO Bhipakerust X; — O %; =Y; omucbisaroTest:
i

OalaHCOBBIC PaBEHCTBA, ONMCHIBAIOIIIE pa3Mep I-0i oTpaciu

ypaBHEHHS, MO3BOJISIOIINE OLIEHUTH 3P PEKTUBHOCTH i-0¥ oTpaciu

CHCTEMBI YPaBHEHUI, PEIICHUE KOTOPBIX MTO3BOJIMT ONPEICITUTh ONITUMAIBHBIN pa3Mep i-0i OTpaciu
OaaHCOBBIE PAaBEHCTBA, ONIMCHIBAIOIINE CBSI3b BEJIMUMH, PACIIOIOKEHHBIX B CTPOKAX TaOIHIIBI

6. Kak B 0aaHCOBBIX MOJIEJIAX HA3bIBAeTCs COBOKYMHOCTh 3Hadenuit Y = (Y,,Y,,...,Y,), xapakrepu-
3YIOIIUX BBITYCK KOHEYHOTO MPOYKTA:
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KOHEYHBIN BEKTOP
ACCOPTHUMEHTHBIN BEKTOP
ONTUMAJIbHBIA BEKTOP
BEKTOp-TIJIaH

7. Kak B 0aaHCOBBIX MOJE/ISAX HA3BIBACTCS COBOKYIIHOCT 3HAYEHUHA X — (X1, Xy puery Xo QUIpEZIEIISA-
FOLLMX BAJIOBOU BBINIYCK BCEX OTPACIIEN:
KOHEUHBIN BEKTOP
ACCOPTHUMEHTHBIN BEKTOP
ONTUMAJIbHBIA BEKTOP
BEKTOpP-TIJIaH

8. Kaxk B OanaHCOBBIX MOACIIAX HA3bIBACTCs BEJIMYHNHA aij, pacCHUThIBaCMasi Kak aij = X_ .

KO3 QHULHEHT TPSAMBIX 3aTpaT
KO3(DPUITMEHT KOCBEHHBIX 3aTpaT

KO3 PHULMEHT NPOU3BOACTBEHHBIX 3aTpatT
KO3 PHULIMEHT HETIPEIBUICHHBIX 3aTpaT

9. C momomIp0 MaTpUIIbl, CoAepKamield KodQQPHUIMEHTHI PSIMBIX 3aTPaT, B OATAHCOBBIX MOJIEIISX
OIMCHIBAKOTCS:
BHYTPEHHHE B3aUMOCBSI3U MEKAY 00bEMOM M CTOUMOCTH IPOU3BEICHHOMN MPOAYKIHH
BHYTPEHHHE B3aMOCBS3U MEX/y TIPOM3BOACTBOM U IMOTPEOICHUEM
BHYTPEHHHE B3aUMOCBSI3U MEKAY IJIAHOBBIM B (PaKTHYECKHM 00bEMOM TPOU3BO/ICTBA
BHYTPEHHHE B3aUMOCBSI3U MEKAY IJIAHOBBIM B (PaKTHYECKHM 00HEMOM MOTPEOICHHS

10. Kak B 6anaHCOBBIX MOJIETISIX HA3BIBAETCSA YCIIOBHUE, ONMCHIBAEMOE KAk X; = ;X ; !

YCIIOBHE JINHEWHOCTH TIPSIMBIX 3aTpaT
yCJIOBHE HE OTPULATEIbHOCTH
ycioBue 0e3yOBITOYHOCTH

yCJIOBHE IPONOPIUOHATIBHOCTH

3.8. KonTponb ymMeHHi1 1 HABBIKOB

KoHTponb yMeHMiT 1 HaBBIKOB OCYLIECTBIISIETCS Ha J1a00OPaTOPHBIX 3aHATHUSIX BO BpeMs MpHeMa
OTYETOB OOYYAIOIIMXCS O BHIMOJIHEHUU WHAWBUIYAIbHBIX 33/1aHUIl B COOTBETCTBHUHM C IJIAHOM IMPOBE-
JeHUs TaOOPaTOPHBIX 3aHATUN U B XOJI€ OIpoca 00yJarolmMXcsl MpyU KOHTPOJIE BBINOJIHEHNUS UMHU UH-
JUBHIyaJIbHBIX 3aJaHUN.

OHGHKa OBJIAICHUA HAaBbIKAMH OCYHICCTBJIACTCA UCPEC3 PCIICHUC O6y‘laI-OI_I_[I/IMI/IC${ CIICAYIOIUX
MPAaKTUYCCKUX 3a/1a4:

— peuieHue 3a1a4 JUHEWHOTO MPOrPaMMHUPOBAHUS CUMIUIEKCHBIM METOJIOM C €CTECTBEHHBIM 0a-
3HCOM;

— peHleHI/Ie 3a1a4 HHHeﬁHOFO HpOl"paMMI/IpOBaHI/ISI CUMIIJICKCHBIM METOOIO0OM C I/ICKYCCTBGHHI)IM
0asucom;

— PCHICHUC TpaHCHOpTHOﬁ 3aga4u,

— pa3paboOTKy SKOHOMHKO-MAaT€MAaTHUYECKOW MOJENH TO0 ONTHMH3AlUA DPAIMOHOB KOPMIICHHS
CEJIbCKOXO035MCTBEHHBIX JKUBOTHBIX;

— pa3paboTKy 3KOHOMHKO-MAaT€MaTHYeCKOM MOJENU MO ONTHUMM3AIMH OTPACIEBOM CTPYKTYpPHI
IIPOU3BOJICTBA;

— pa3paboTKy CETeBOI MOJIETEH;

— pa3paboTKy UMUTAIMOHHON MOJIEIH.
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4.

MeToaudeckue MaTepuaJibl, onpeaeJsolniue Npouexypy oneHuBaHUsA 3HAHUIA,

YMEHUI1, HABBIKOB M (WIH) ONbITA AeATEJbHOCTH

4.1. BHyTpeHHHE HOPMATUBHBIE AKThI

[TonoxeHue o0 TEKyIIeM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXYTOYHOH aTTECTAllMU 00y4aromuX-
ca I[1 BI'AY 1.1.01 — 2017,
[Tonoxenue o ¢honne onenounsix cpeacts [1 BITAY 1.1.13 — 2016

4.2. PexoMeHaAIMH TI0 TIPOBEICHHUIO TEKYIIET0 KOHTPOJIS

1. | Cpoxku mpoBeneHus TEKYLIEro KOHTPOJIS Ha xaskmoM mpakTuieckoM 3aHsITHH
Mecto 1 BpeMs NMPOBEAEHMS TEKYILEro KOH- .
2. Tpoms B yueOHoI1 aynuTopru B X0A€ IPAaKTUUECKOI0 3aHITHS
TpeOoBaHMS K TEXHHMYECKOMY OCHAILICHUIO . .
3. |.P y H B cootsetctBum ¢ OIl 1 paboueii mporpammoit
ayAUTOpHU
4. |JInno, mpoBozsiLee NpoLenypy KOHTPOIIS [Ipenonasaresns, BeAyIIMHA IPAKTUIECKUE 3aHATHS
5. | ®opma TeKyIIero KOHTPOJIs Ormpoc, cobecenoBaHme, TECTUPOBAHUE
6. |Bpewms mis mpoBeaeHUs TEKYILIEro KOHTpons | B Teuenue 3ansTus
B03MOXHOCTD UCTIONB30BaHUS JIOTIONHUTENb-
7. Paspemaercs
HBIMU MaTepUaIaMU
8. |JIuno, obpabaThiBaromiee pe3yabTaThl [IpenonaBatesns, BeOyIINiA IPAKTUIECKHUE 3aHATHS
9. |MertoabI OLICHKH Pe3yJIbTATOB OKcnepTHbII
OueHka BBICTABIISIETCS B JKypHaJl, JOBOAWTCS A0 CBEACHMS
10. | IlpempsiBneHuE pe3yabTaTOB n YpHall, AOBOA a A
00YJarOIIMXCS B TCUCHUE 3aHSITHS
B mopsiake, ycTaHOBICHHOM BHYTPEHHHMMH HOPMAaTHBHBIMU
11. | Anemsiiys pe3yJibTaToB PAIIKE, Y P

aKTaMH

4.3. Kimroun K KOHTPOJIBHBIM 33JIaHUSM, MaTepHajiaM, HEOOXOIUMBIM JIJISl OLICHKH 3HAHUT

Pazmen Nel Paznen No2 Paznen Ne3 Paznmen Ne4
Ne
Bompoca Howmep Temel Homep Tembl Homep Temel Howmep Temel
11. 112 |13. | 14. |15 | 21. |22 |23.|24. |25 |31 |32 |33 |41 | 42 | 43.
1 2 3 2 1 1 1 1 4 3 3 4 3 2 2 1 3
2 1 4 3 4 2 2 2 3 1 1 1 1 1 3 4 1
3 2 4 2 2 3 2 1 1 1 2 2 1 1 1 1 2
4 1 3 1 3 1 2 1 1 3 1 3 1 3 1 2 1
5 1 4 2 1 2 1 4 2 2 1 1 4 2 1 3 4
6 2 1 1 1 4 4 1 3 3 4 4 3 2 4 1 2
7 3 2 4 4 1 3 1 1 3 2 1 2 1 1 3 4
8 1 4 2 1 1 1 2 2 1 1 3 1 1 3 2 1
9 4 2 3 1 2 2 1 1 1 3 1 1 3 1 1 2
10 2 4 4 3 3 2 3 4 1 4 4 3 1 4 4 1
11 2 1 2 3 4 2 3 1 1
12 1 2 3 4 2 3 4 2 2
13 3 3 1 2 2 4 4 3
14 1 1 3 2 1 2 4
15 4 2 2 1 2 2
16 3 3
17 1 1
18 2 1
19 3 2
20 2 3
Penensenrt: renepanbubiii qupexrop OO0 «byxCepBuc-Arpo» ®enopux H.B.
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