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1. Ileau 1 3a1a4u OCBOEHHUSI ANUCIHUILIMHBI

IIeJII: OCBOCHUA JUCHUILJIMHBI: Bpra6OTKa Y CTYACHTOB HAaBBIKOB IIO
(I)OpMaJ'H/ISaHI/II/I 3aJgad, BO3HHMKAKOIIWX B OJOKOHOMHUYCCKHX HCCICAOBAHHAX, B BHIAC
MAaTEMATHYCCKU C(l)OpMy.TII/IpOBaHHBIX OIITUMU3AITMOHHBIX 3aJa4d U BBI60py METOOOB
pEeICHUS ONITUMHU3ALIMOHHBIX 3a/1a4.

3agaum M3y4yeHHus1 JMCUMILINHBI:

— U3Y4YEHUE CYIIHOCTH YIPABJICHYECKOI'O pEIIEHHs, €ro pojJud U MecTa B
MEHEKMEHTE;

— PpAacKpbITHE COJEp)KaHMs Mpolecca MNPUHATUS ONTUMAIbHBIX  PELIEHUH,
(akTOpOB, OMNpPEAENAIONINX CTPYKTYPY HNPHUHATHS pPEIICHHs, KiIacCU(UKAIUIO
yIPaBIEHYECKUX PEIICHUN;

— U3Y4YEHUE METOJOB IIOJIYYEHHs] SKCHEPTHBIX OLIEHOK, COAEpKaHUs aHajau3a
npo0JIeMHON cUTyaluu, (OPMUPOBAHUSI MHOKECTBA KPUTEPUEB U OTrPAHMYCHUN
JUTSI IPUHATHS YIPABICHUYECKOTO PELICHUS;

— PpAaCKpBITHE CYIIHOCTH BbIOOpa ONTHUMAJBHOTO YIPABICHUYECKOTO pelIeHUs
(MHIMBUIyaJIbHOTO, TPYIIOBOTO, MHOTOKPUTEPUATBHOTO U T.NI.) U METOJOB HX
peanuzanuu;

— PACKpBITHE CYIIHOCTH M XapaKTEPUCTUK HEOINPEAEIEHHOCTH M pHUCKa IMpHU
NPUHATUH YIPABIECHYECKUX PEILICHUI;

— pacKpbITHE MPOOJIeM YeI0BeUecKoro (pakropa B MpoIiecce yrnpapieHus.

2. MecTO TMCHUIJIMHBI B CTPYKTYpe o0pa3oBaTeibHOM nmporpammbl (n1asee — OII)
O0akajiaBpuara

JluciuruinHa peanu3yeTcss B paMKax BapUaTUBHOM dYacTu 001IenpodecCuoHaIbHOTO
MOJYJISL.

JInst oCBOEHUS NUCIUIUIMHBI HEOOXOIUMBI KOMIIETEHIINH, CDOPMUPOBAHHBIE B paMKax
W3YYEHHS] CIECAYIOMMUX JAUCHUILIMH: TEOPUU BEPOSTHOCTEM W MAaTEMAaTHYE€CKOU
CTATUCTHUKH, HWH(POPMAIIMOHHBIE TEXHOJOTHMH B OSKOHOMHKE, MaKpOIKOHOMHKA,
MHUKPO3KOHOMHUKA.

HHCHHHHHHBI /U IIPAaKTUKH, I KOTOPBIX OCBOCHHUC I[aHHOﬁ AUCHUITIINHBI
HGO6XOI[I/IMO KaK ODpeanIeCTBYOLICE. pUCK-MCHCI>KMEHT, (bHHaHCOBBII;'I MCHCIXKXMCHT.

Jlucnininaa u3ydaeTcs Ha 3 Kypce B 6 ceMecTpe.
3. IlepeyeHp mMJIaHHUpPYeMBbIX Ppe3yJbTATOB O0y4YeHHS] MO0 JUCHMILIMHE,
COOTHECEHHBIX C IUVIAHUPYEMbIMH PpPe3yJbTATAMH OCBOEHHUSI 00pa3oBaTeJIbLHOM

NMporpamMmel

B pesynbrate ocBoenus OIl 0OakanaBpuataoOydarouuics JOKEH OBJIAJETh
CJEAYIOIUMU PE3YJIbTaTaMU O0YUYECHUS IO AUCHUILIINHE:



Koapbl HaumenoBanue Ilepeyenb nNiIaHUPYyEMbIX

KOMIIeTCH LM I KOMIIeTCH LM I pe3yabTaToB 00y4eHHS 110

AUCHHILINHE

[1K-3 CIIOCOOHOCTD BBIMOJHATH | 3HATh: TUIIOBBIE METOAUKU
HEOOXOIUMBIE JIs YMerTsb:

COCTaBJIEHUS - IPUMEHSATH TUIIOBBIE METOJbBI

SKOHOMHYECKUX METOJUKH;

pa3zielioB ILUIAHOB - IPOBOJIUTH U 0OOCHOBBIBAThH PACUETHI,

pacyeTbl, 000OCHOBBIBATh | MPOBEACHHBIE 110 BEIOPAHHBIM METOIaM

UX U NPEJICTABISAThH Y METOUKAM

pe3ynbTaThl paboThI B Braners:

COOTBETCTBHH C - HABbIKaMH MPOBEJACHUS PACUETOB JJIS

IPUHSATHIMU B COCTaBJIEHUS SKOHOMUYECKHUX Pa3JIeJIOB

OpraHu3anuu IJIAHOB;

CTaHJapTaMu - HABBIKAMHM aHAJIN3a U COAEPKATEIbHOM
WMHTEPIPETALUN [TOTYyYEHHBIX
pE3yIbTaTOB.

I1K-5 CIIOCOOHOCTH 3HaTh: TUIIOBLIE METOIUKHU
aHAJIM3UPOBATH U YMETh: MNPpUMCHATH MCTOAbI 9KOHOMHKO-
MHTEPIIPETUPOBATH MaTeMaTU4YEeCKOTO aHalin3a u
(MHAHCOBYIO, MOJEIUPOBAHUS, TEOPETUUECKOTO U
GyXranTepckyro i unyio | 2KCHEPHMEHTAIbHOTO HCCIEN0BAHM I
HH(OPMALIHIO, paceTa SJKOHOMUYECKHX U COLHUAILHO-

HDKOHOMHUYECKUX IOKa3aTelIe,
COACPIAIIYIOCH B XapaKTEePU3YIOLIUX IEATEIbHOCTD
OTHCTHOCTH X03MCTBYIOIUX CYOBEKTOB
IPEAIPUATUI Blaers:
pasTHYHBIX (HOpM - HaBBbIKAMU IIPUMEHEHHS COBPEMEHHOIO
COOCTBEHHOCTH, AKOHOMHKO-MATEMATUYECKOT O

OpraHu3aIui, BEIOMCTB
U T.JI. ¥ KCIIOJIB30BaTh
MOJIyYECHHBIE CBEICHUS
JUISL IPUHSTHS
VIIPABIEHYECKUX
pelLIeHUI

WHCTPYMEHTAPHS 11T PEIICHHSI
IKOHOMHUYECKHUX U COIHATBHO-
IKOHOMHUYECKUX 3a]1a4;

- METOJMKOM MOCTPOCHMS, aHAIIU3A U
NPUMEHEHUS] MAaTEMATUYECKUX METOIOB
JUTSI OLIEHKH COCTOSTHUSI U TIPOTHO3a
Pa3BUTHS ACSITEIBHOCTH
XO3SIUCTBYIONTUX CYOBEKTOB

4, BocnuTaTeJbHBIA NOTEHIIHAJ JUCIUILIHHDBI

Hamnpagsjen 3agaun

us / ueau BOCTIUTAHUA BocnuTaTeabHbIH NOTEHUNAJ AUCIUATIIAH
BOCIIMTAHUSA (xon)
[Ipodheccron |DopmupoBanue 1. Ucnonb30BaHuE BOCMIUTATEILHOTO MOTEHIIMATIA
aJpHOE U r1yOOKOTO JTUACITUTIIAHBI JJIS:
TPYJ0BOE TMOHUMAaHUSI - (hopMHUpPOBaHUS MO3UTUBHOTO OTHOIIICHUS K
BOCIIUTAHUE |COLMAIBHOM ponu | mpodeccun HHKEeHepa (KOHCTPYKTOpa,




npodeccuu, TEXHOJIOTa), MIOHUMAaHUs €€ COLIMAIbHOU

MTO3UTUBHOMN U 3HaYUMOCTH U POJIA B OOILIECTBE, CTPEMIICHUS
AKTUBHOU CJIeI0BaTh HOpMaM NMPOPECCUOHAIBHON ATUKU
YCTaHOBKH Ha OCPEJCTBOM KOHTEKCTHOTO 00YUYEeHHUsI, peIIEeHUs
LIEHHOCTHU IPAKTUKO-OPUEHTUPOBAHHBIX CUTYAIIMOHHBIX
n30paHHON 3ajay;

CHEUUANbHOCTH, | - (GOPMUPOBAHUS YCTOMUYUBOTO MHTEPECA K
OTBETCTBEHHOr0 | Mpo(eCCUOHANBHON AeATEIbHOCTH, CIIOCOOHOCTH
OTHOLLIEHHUS K KPUTHUYECKHU, CAMOCTOSITEIbHO MBICIIUT,
npodeccCuOHaIbHO | IOHUMATh 3HAYMMOCTb MPOQPECCUU TOCPEICTBOM
1 1eSITeIbBHOCTH, | OCO3HAaHHOT'O BHIOOpA TEMAaTUKHU MTPOEKTOB,
Tpyay (B14) BBIIIOJIHEHUS IIPOEKTOB C MOCIIEAYIOLIEN

nyOJIMYHON Mpe3eHTaluuel pe3yibTaToB, B TOM
yrciie 000CHOBAaHUEM HX COLIUATIbHOMN U
IPaKTUYECKON 3HAUNMOCTH;

- (popmupoBaHMs HABBIKOB KOMaHIHOM pabOThI, B
TOM YHCJIE pea3aluu Pa3InYHbIX IPOECKTHBIX
poiieit (Jiuzep, UCIIOTHUTEINb, AaHATUTUK U TIP.)
MIOCPEICTBOM BBIIIOJIHEHUSI COBMECTHBIX MTPOEKTOB.

[Ipodeccro |DopmupoBanue Hcnonb3zoBanue BOCIUTATENIHLHOTO MOTEHIMATIA
HAJIbHOE U |[TICUXOJIOTUYECKOHN | NUCUMIUIAHBI JIJISi:
TPYIOBOE TOTOBHOCTH K - (popmMupoBaHMs YyCTONYMBOTO HHTEPECA U

BOCIIUTaHUE |TPOPECCHOHATBHO | MOTHBAIMU K MTPO(ECCHOHATBHON e TEIILHOCTH,
i esaTeIhbHOCTH NOTPeOHOCTH B TOCTHKCHHUH PE3yJIbTaTa,

10 30paHHON NOHUMaHUs QyHKIIMOHATBHBIX 0053aHHOCTEH U
npodeccuu (B15) | 3agau nzbpanHoit mpodeccroHamIbHON
JeSATEILHOCTH, 9yBCTBA IPOGECCUOHATBHON
OTBETCTBEHHOCTH Yepe3 BHITIOJHEHUE YICOHBIX, B
TOM YHCIIe TPAKTUICCKUX 3aIaHUM, TPEOYIOIUX
CTPOTOTO COOJIFO/ICHUS TIPABIIT TEXHUKH
0€301aCHOCTH M MHCTPYKIIMH 10 paboTe C
000pyI0BaHUEM B pamMKax JJabopaTopHOTO
PAKTUKYMa.

Opranuzanusi HHTEPAKTHUBHBIX MEPONIPUSITUHI U peasin3anus
CIeNUATH3UPOBAHHBIX 3aJaHUI ¢ BOCTIMTATENbHBIM U COMAJIbHBIM AKIIEHTOM:

1. Opranuzarnus Hay4YHO-TIPAKTHYECKUX KOH(PEPEHIINA, KPYTIbIX CTOJIOB, BCTPEY

C BBIJIAIOIIMMHKCS YICHBIMHM M BEIYIIUMH CICIIHATMCTAMH OTPACIICH.
2. OpraHuzanys © [POBCACHUEC NPEJAMETHBIX OJUMIHNAL M KOHKYPCOB
po¢eCCHOHATLHOTO MacTEPCTBA.

5. O0beM MCHUILVIMHBI B 3a4Ye€THBIX €IUHUIAX C YKa3aHHEeM KOJIHYeCcTBa
aKaJeMHUYeCKUX YaCOB, BbIJEJEHHBIX HA KOHTAKTHYI0 PadoTy 00y4aroluxcs ¢
npenogasarejgeM (M0 BHAAM 3aHATHHA) M HAa CaAMOCTOSITEJIbHYI0 PpadoTy
o0yJarommxcs



Bup padorsi

KonunyecTBo yacoB Ha
BU/I padOThI:

KonTakTHasi pa6oTa 00y4alouXCcH ¢ MpenoaaBaTeaemM

AyIuTOpHBbIE 3aHATHA (6ce20) 28
B ToMm uncre:

nexyuu 12

NPaKmuyecKue 3aHsamusl 16

nabopamopubie 3aHAmus -

IIpomMesKyTOYHAS aTTECTALUSA

9K3AMEH 36

CamocTosiTesqibHas paboTa o0y4yawiuuxcs (6cezo) 80
B ToMm uncrne:

JloMaIrHero 3a/1anus, B TOM YHCTIE: 40

- lomamusst pabora Ne 1 10

- Jlomamusst pabora Ne 2 10

- Jlomamusst pabora Ne 3 10

- Homamnsist pabota No 4 10

KoHnTponbsHas paboTta, B TOM YKCIIE: 40

- Kontposnbnas pabora Ne 1 10

- Kontposnbnas pabora Ne 2 10

- KonTponbsHas paborta Ne 3 10

- KonTponwsnas padora Ne 4 10

ITpopaboTka KOHCTIEKTOB JICKIIHIA
Bcero (uachbl): 144
Bcero (3aueTHble eIMHMIIBI): 4




6. Coaep:xanue TUCUMILIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3ieaM) ¢ yKa3aHHMeM OTBEJIEHHOr0 HA HUX KOJMYeCTBA
aKaJIeMHU4YeCKHX YaCOB M BUI0B Y4eOHbIX 3aHATHI

6.1. Pa3nesibl TMCHMILUIMHBI U TPYA0EMKOCTDH M0 BUIAM Y4eOHBIX 3aHATHH (B aKaJleMHYeCKHX 4acax)

Hene HaumenoBanue pasjaesia /TeMbl JMCHUIITMHBI Buabl yueOHoM padoThHIB yacax
Jn (BHOCSITCS TaHHBIE MO PeaTu3yeMbIM
dbopmam)
Ounas ¢popma 00yyeHust
Jlek IIp Jlad |Bueayn| CPO

MeToabl JIMHEHHOT0 NPOTPAMMHPOBAHMS 2 3 - - 26
1 ITocTaHOBKa W penieHue 3a/1a49u JUHEHHOTO MPOrpaMMUPOBAHUS 1 1 - - 2
1 I'padmyeckuii MeToa pemeHust 3aj1a4n JUHEHHOTO MPOTPAMMHUPOBAHUS 1 1 - - 4
2-3  |CuMILIeKC-METOJ] pelIeHUs 3a/1a4i JIMHEHHOro MporpaMMUpPOBaHUS - - - - 4
3-4 |IlocTaHoBKa U penieHne 3a7a4 HEeJ0YUCICHHOTO JIMHEHHOTO TPOrPAMMHUPOBAHHUS - - - - 4
3-4  |Metox 'omopu - - - - 4
4 MeTo1 BETBEM U IpaHuIl - - - - 4
4 MSEXxcel. ITouck perieHust - 1 - - 4

OntumajibHble pellieHUs B JIMHEHHBIX 3a1a4aX yIpaBJeHHs POU3BOJACTBOM H 1 2 - - 10

HensiMHi MOCTABOK
5 JluHelHas 3a/1a4a IJIaHUPOBAHUS ITPOMU3BOICTBA - - - - 2
4-6  |3agava 0 pacuIMBKE Y3KHMX MECT MPOU3BOJICTBA - - - 4
5-7 |TpancnopTHas 3a1a4a 1 2 - - 4

MeToabl HEJIUHEHHOT 0 MPOrPAMMUPOBAHUSA - - 20
7 ITocTaHoBKa 3a/1a4 BHIMYKJIOTO MPOTPAMMHUPOBAHUS - - - - 2
8 Ycnosus Kapyma—Kyna—Takkepa - - - - 2
6,8 |MeTox BO3MOXHBIX HAITPABICHUI - - - - 4
7,9 |Meron yCIIOBHOTO TpaieHTa - - - - 4




Hene HaumeHnoBanue pasjaesia /TeMbl JMCHUIITHHBI Buabl yyeOHOM padoThHIB yacax
JIn (BHOCSITCSI JAHHBIE 110 peaTn3yeMbIM
dbopmam)
Ounas ¢gopma 00yyeHust
Jlex Ip Jlab |Bueayn| CPO

7,10 |Meton mtpadgHbIx GyHKINN - - - 4
8,10 |Pemienue 3a1a4y HeMMHEHHOTO porpaMMupoBanus B makere MSEXxcel - - - - 4
OnTuMu3alnuoOHHbIE 3a1a4 Ha rpadax 4 4 - - 16
10 OcCHOBHBIE MOHSTUS TEOpUU rpadoB 1 1 - - 2
8,11 |epeBo perieHuit - - - - 2
11,8 |Onpenenenue KpaT4yaiiero nyTu - - - - 2
11,9 |IlocTpoeHne KOMMYHUKAIMOHHON CETH MUHUMAJIBHON JJTMHBI - - - - 2
12,10 |CereBoe miaHUpPOBAaHKE U YIIPABICHUE 1 2 - - 2
12,10 |YnpaBrieHne npoeKTaMu ¢ HEONPEIEICHHBIM BPEMEHEM BBITIOJIHEHHSI padoT 1 1 - - 2
11-12 |CtoumocTs nipoekTa. OnTUMHU3aIms ceTeBoro rpaduka 1 1 - - 2
11-12 |I'paduk "anTa 1 - - - 2
12-13 |Monean MexoTpaciaeBoro 6ananca (JleonroeBa) 1 1 - - 2
Teopusi TP M ee IKOHOMHUYECKHE NTPUJIOKEHHU S 2 3 - - 4
13-15 |Marpuunbie Urpbl 1 2 - - 2
14-16 |[TpunsiTHe penieHuil B yCIOBUAX HEOMPEAEICHHOCTH 1 1 - - 2
16 NMutannoHHoe MoieIMpoOBaHNe 1 2 - - 2
BCEI'O:| 12 16 - - 80




6.2. Cooeprcanue oucyuniunsvl, CmpyKmypupogeantoe no pazoeiam (memam)

Jlexyuonnwiu Kypc

HaumenoBaHue Conep:xkanue

Neni/mn pa3jaeJsia /TemMbl

AUCHUIINHBI

1 MeToabl IMHEHHOTO MPOTrPAMMUPOBAHUS

1.1 |IloctanoBka u JIuHeliHple MOJENM aKTUBHO MCIIOJB3YIOTCS IIPU
peneHne 3aaa4u pEILICHUN KOHOMHYECKUX 3a7a4, KOTOPhIE BO3HUKAIOT
JIMHENHOTO B IIPOM3BOJICTBE, YNpaBICHUH (PUHAHCAMHU, TOPrOBIE,
IpOrpaMMHUPOBAaHUS  |TpaHCIOPTHOM oTpaciau u T.J. IloctaHoBka u oOiiee

pelmieHrne 3ajad, KOTOpPbIE PEMIAIOTCS C  MOMOIIBIO
METOAOB JIMHEWHOI0 NPOrpaMMHMPOBAHMSA: 3ajaya o
HAXOXJICHUH ONTUMAaIbHONW KOMOWHAIIUU Pa3IUYHBIX
BUJIOB TPOAYKIMM JUIsi XpPaHEHUs Ha  CKJIajax
(ynpaBieHHe TOBApHO-MAaTEpPUANIbHBIMU 3aracaMH WU
«3a/laya 0 proK3aKe»); 3ajjaua o cMecsX (MIaHUPOBAHHE
cocTaBa NPOAYKIMH); 3amadya 00 ONTUMaJIbHOM
UCIIOJIb30BAHUM PECYPCOB TMpPU IPOU3BOJCTBEHHOM
IUTAHUPOBAHUU;  TPAHCHOPTHBIE  3ajaud  (aHaIU3
pa3MenieHus NpeanpusiThsl, IEpEMENIEHNUE IPY30B).

2 I'paduueckuit meton Ecmu cucrema orpaHudeHW 3a1a4dl JIMHEWHOTO
peleHns 3a1a4u IPOrpaMMHPOBAHUS IpeAcTaBiIcHa CUCTEMOM
JUHEWHOT O JUHEWHBIX HEPABEHCTB C JBYMS IEPEMEHHBIMH, TO
IpOrpaMMHUPOBAHUS  |TaKas 3aj1aua MOXKET ObITh perieHa rpaduyecKku.

I'eomeTpudeckuii (Wim TpapUUECKH) METOJ
IPEANOJIaraeT IMOCJIEeA0BaTEIbHOE BBINOJHEHUE psiia
11aroB, PACCMOTPEHHBIX B JAHHOM JIEKIIHH.

1.3 CuMIiIeKc-MeTOq Paccmotpen CUMILJIEKC-METO/I pelieHus
peuieHus 3a1a4u HIKOHOMHMYECKHUX 3aJ]iay, KOTOPhIH 00JI1alaeT CBOWCTBOM
JUHEWHOTO YHUBEpPCAJIBHOCTH, B €r0 OCHOBE JIGKHUT HJAEs
IIPOTPAMMHUPOBAHUSA  |[IOCIIEIOBATEIBHOIO YIIy4YLICHUS IIOJIy4aeMOTO

peleHus.

PaccmoTpen mnpouecc NPUMEHEHHS CUMILIEKC-
METOAa, KOTOPBIM MpEeanojaraeT peaau3aluio Tpex
OCHOBHBIX 3JIEMEHTOB: CIOCOO OIpEIEICHUs KaKoro-
aMb0  TMEepPBOHAYATBLHOTO  JOMYCTUMOTO  0a3WCHOTO
pelieHus 3ajladd; MOpaBWIO Mepexofa K JydlleMy
(ToyHEe He XYAIIEMY) PELICHUI0; KPUTEPUU TMPOBEPKHU
ONTUMAJIbHOCTH HAJICHHOTO PEIICHUSI.

[IpeacTaBneH aJirOpUTM pElIEHUS IKOHOMUYECKHUX
3a/1a4 CUMIUIEKC-METOJIOM.




1.4

IToctanoBka u
pelieHue 3ana4y
LICJIOYHUCIICHHOT' O
JIMHEHHOTO
MPOrPAMMHUPOBAHUS

Paccmotpenst 3a1a4u LEJIOYUCIIEHHOTO
IIPOTPAMMHUPOBAHUSA, B KOTOPBIX BCE WU HEKOTOPBIE
IIEPEMEHHBIC JOJDKHBI INPUHUMATHL LEIbIE 3HAYCHUS.
3anaun LEJIOYUCIIEHHOTO [IPOrPaMMUPOBAHUS
paclnpoCTpaHeHbl, T.K. BO MHOITMX IIPAKTUYECKUX
3a7a4ax M3-3a JUCKPETHOCTHU PAJa 3HAYECHUN HCKOMBIX
NEPEMEHHBIX HEOOXOJUMO HAXOAMUTH LIETOYUCIECHHOE
peLIeHue.

Tak, B komMmepueckod cdepe K HX UYHCITY
OTHOCATCS  CIEAyIOLIME  3aJayd:  ONTUMAJIBHOE
IIPOCKTUPOBAHUE 00opyI0BaHUS; ONTUMM3ALUU
CHCTEMBI CEpPBHCA; 3aJa4d ONTHUMU3AIMUA PACKPOS U T. 1.

1.5

Meton I"'omopu

CymHOCTP METOJa 3aKI0YaeTcsi B IMOCTPOEHUU
OrpaHUYCHUN, OTCEKAIOLINX HELIEJIOYUCIICHHBIE
pElIEHHs 3aa4d JMHEMHOrO MPOTrPaMMHUPOBAHUSA, HO
HE OTCEKAIOUIUX HU OJHOI0 LIEJIOYUCIIEHHOTO IIJIaHA.

[IpeacraBneH anropuTM peLICHUs 3a7ad METOJIOM
I'omopu.

1.6

MeTtoa BeTBEH U
rpaHulIl

CymHocTh MeTOZa 3aKJII0YaeTcs B TOCTPOCHHUH
OTpaHUYEHUH, OTCEKAIOIIUX HElEJI0YNCIICHHbIE
pelieHus 3a7a4i JIMHEHHOTO MPOrpaMMUPOBAHUS, HO
HE OTCEKAIOIINX HU OJHOIO LETOUYUCIEHHOTO TUIaHAa.

PaccmoTpen  anropuTM  MeTona,  KOTOPBIN
npencrasisier cobod  mpouenaypy nepebopa  Bcex
[EJIOYMCIICHHBIX IONYCTUMBIX PEIIEeHUH.

1.7

MSExcel. TTouck
peLICHHS

WuTepakTuBHASsT JIGKIHS 10 IMOCTAHOBKE W
pelieHnto  3ajad  JIMHeHHoro (B TOM  YHCIe
ICJIOYHCIICHHOTO) IPOTpaMMHUPOBAHUS myTeM
bopMyYITUPOBKH, MTOCTPOCHUS U o0CyXaeHuUs
TIOJTyYEHHBIX pE3yIbTaTOB KOJIJICKTUBOM
00yJaromuxcs.

OnTuMajbHbIe

peICeHUusA B JMHEHHBbIX 3agavyax YIIPpABJICHUA

NMPOU3BOACTBOM H HECIIAMHA IMOCTABOK

2.1

Jluneiinag 3amayda
IJTAHUPOBAHUS
MIPOM3BOJICTBA

PaccmoTpena nuHelHas 3ajada  IUIAHUPOBAHUSA
IIPOM3BOJCTBA C HCHOJIb30BAHUEM CHMIUIEKC-METO/A,
rje TpeOyeTcs HalTH MPOU3BOACTBEHHYIO MPOTpamMmy,
MAaKCHMU3UPYIOLIYIO BBIPYUYKY NPHU OTPAHUUYCHUSAX IO
pecypcaM C y4eTOM UX HEOTPUILIATEIBHOCTH.

2.2

3amada 0 pacuIuBKe
Y3KUX MECT
IPOU3BOJICTBA

OnpeneneHue y3KHX MECT MPOU3BOJICTBA, OLIEHKA
ONTUMAJIbHOCTH PACXOJIOBAHUSI PECYPCOB U UX BIUSHUE
Ha MPUOBLIb MPEINPUITHS




2.3

TpaHcnopTHas 3agaya

PaccmoTpenst MIOCTaHOBKA U pelieHue
TPAHCHOPTHBIX 3a/lay, KOTOpbIE€ NPUMEHSIOTCA IS
MOJICJIMPOBAHUSL W ONTUMHU3ALMM SKOHOMHUYECKUX
npooieM, CBSI3aHHBIX C (opMupoBaHHEM
ONTUMAJIBHOTO IUJIaHa TEPEeBO30K, ONTHUMAIbHOTO
pacupeneneHuss WHIUBUIYAIbHBIX KOHTPAKTOB Ha
TPAHCIOPTUPOBKH,  ONTUMAJIBHOTO  MCHOJIb30BAHUS
TOPrOBBIX areHToB M T.JA. PaccMOTpeH ainroputMm
pelIeHs] TPAHCHOPTHBIX 3aJad paclpeiesUuTeIbHbIM
METOAOM.  MeTronbl  «ceBepo-3almagHoro»  yria,
MUHUMAJBHOTO 3JieMeHTa, oreist pacCMOTpPEHbI B
Kypce «Maremarruueckiue MeTo/bl B SKOHOMHUKE» Ha 3
Kypce B 6 ceMecTpe.

3 MeToabl HEJIMHEHHOTO MPOTPAMMUPOBAHMS

3.1 |[locTanoBka 3amauu PaccmoTtpenst BOIIPOCHI peueHus 3a1a4
BBIITYKJIOTO MaTeMaTHU4YECKOro MPOTpaMMUPOBAHUS, 3aaa4
MPOrPAMMHUPOBAHUS  |BBIIMYKIIOIO0 MPOTPAMMHUPOBAHUSL.

3.2 |Ycnosus Kapyma— Paccmorpen  meron  MHoxutenen  Jlarpawxa,
Kyna—Takkepa KOTOpBIM ~ SIBJSIETCS OJAHMM M3 Haubonee 0OIIUX

NOAXOAOB K PEIICHUIO 33/Jauyd IOUCKA SKCTpEeMyMa
(JToKaTpHOTO MaKCHUMyMa WM MUHUMYyMa) (YHKIHAU
IpU HAJIUMYMKM CBA3YIOUIMX OrFPAaHUYEHHM Ha ee
nepeMeHHble (WM 3a/adyd yCIOBHOM ONTHMM3AIUH),
nonojiHeHHbI  yenoBusiMu Kapyma—Kyna—Takkepa B
nuddepennuansHoi hopme.

3.3 MeToa BO3MOKHBIX PaccmoTpeH meToll BO3MOXHBIX HAIpaBiICHUH, T.€.
HaIlpaBJICHUM npuOIMKEHNE K ONTUMAJIbHOMY 3HAUYCHHUIO 3aJa4d

BBINTYKJIOTO IPOTPAMMHUPOBAHUSI.

3.4 |MeToa yCcI0BHOTO PaccmoTpeH wmeron  yCIOBHOrO TrpajueHTa, T.€.

rpajieHTa npuOIMKEHNE K ONTUMAIbHOMY 3HAUYCHHUIO 3aJa4d
BBIITYKJIOTO IPOTPaMMHUPOBAHUSL.

3.5 |Meroxa mtpadHbIX Paccmorpen Meronm mtpadHBIX (GYHKIMHA, CYTh

byHKIH] KOTOPOTO 3aKJIIOYAEeTCd B MEPEX0one OT 3aJayu
YCIOBHOM MaKCUMHU3ANK (DYHKIUH TPU 3aTaHHBIX
OTpaHUYEHUSAX K  MOCIEAOBAaTEIIbHOCTH  3ajJa4
0€3yCIIOBHON MaKCUMHU3AITUH.

3.6  |Pemenue 3amau HNHTepakTBHAS JIEKUWS MO MMOCTAHOBKE M PELICHUIO
HEJIMHENHOTO 3a/a4  HEJIMHEWHOro  MPOrpaMMHPOBAHUS  IIyTEM
IPOrPaMMHPOBAHUS B |(hOPMYITHUPOBKH, MMOCTPOEHHUS 51 o0cy)1eHus
nakere MSExcel MTOJIYYECHHBIX PE3YJIbTATOB CO CTYICHTAMM.

4 OnrumMu3alMoOHHbIE 321244 Ha rpagax

4.1 |OcHOBHbBIEC TOHATHS OcHOBHBIE TIOHATUSA Teopud TpadoB: rpad, pedpo,

Teopuu rpados

OPUECHTHUPOBAHHBII W  HEOPUEHTUPOBAHHBIA Tpad,
neTisi, KpaTHble peOpa, HW30JUpOBaHHAs BEPILIHHA,
KOHIIEBAsl BEpIIMHA, MapUIpyT, LE€Nb, MPOCTas LEb,
UK.
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4.2  |depeBo peuieHuit Hepeso pELIEHUN. Onucanue aJropuT™Ma
OCTPOEHHMS.

4.3  |Onpenenenue Onpenenenue  KpaTyaumiero  MyTH. Meron
KpaTyaliero nyTi  |IPUCBOEHUS METOK.

4.4  |IloctpoeHue [TocTpoenue KOMMYHHUKaIlUOHHOU ceTu
KOMMYHUKAIIMOHHOW |MUHHUMAJIbHOM JUIMHBL. [locTpoeHne MaKkCHUMaIbHOTO
CeTH MUHMMaJIbHON |moToka B cetn (OmnucaHue ajaroputMa MOCTPOCHHUS ).
JUTUHBI [TocTpoeHne  MakCUMaJIbHOTO  TOTOKA B  CETH

(Onucanue aropuT™Ma MOCTPOEHUS).

45 |CeteBoe CereBoe muaHupoBaHue W ynpasieHue. OCHOBHbIE
IJIaHUPOBAHUE U MOHSITUS U TPaBHWJIa MOCTPOCHUS CETEBBIX T'PaUKOB.
ynpaBJieHUE Meto KpUTHYECKOTO TYTH.

4.6 |YmpaBieHue
IPOEKTaMH C VYropaBnenue  NpoekTaMd € HEONpeeTIeHHBIM
HEONPEICIICHHBIM BPEMEHEM BBINOJIHEHHUS paboT. Meroa OleHKH U
BpEMEHEM nepecMoTpa IpOeKTOB.

BBITIOJIHCHUS PabOT

4.7 |CTouMOCTh MPOEKTA.

Y Croumocth mpoekrta. Onrtumuszanus CETEeBOTO
rpaduka (OrrMcaHue aropuTMa ONTUMUBAIIUHN).
CeTeBOro rpaduka

4.8 |I'paduk ['anta I'paduk ["anTa (onucanue aropuTMa NOCTPOCHHUS).

5 Moneab MmexoTpacieBoro dananca (JleourbeBa)

6 Teopusi uTp ¥ ee IKOHOMHUYECKHE MPUJIOKEHHUS

6.1 |MaTtpuuHblie UTpbI PaccmoTpeHbl MOHATUS MAaTPUYHBIX WUIP, BEPXHEU U

HUWKHEW ULEHbl WUIPbI, CEAJIOBOM TOYKH, LEHBI WIPHI,
NyOIMpOBaHUS M IOMUHUPOBAHUS CTPATETUH.

6.2 |llpunstue pemenuii B| PaccMoTpeHb CUTyaIuu c MTOJTHOM
YCIIOBUSIX HEONPEACIICHHOCTHIO, MIPUBEICHbI aJIrOPUTMBI
HEOINPEACICHHOCTH  |MCNOJb30BaHUs  KputepueB:  Jlammaca,  Banpna,

MakcuMallbHOro ontumusMa, CaBumxka, ['ypeuma c
y4eTOM UCIIOJIb30BAHUS MaTpHIIbI
BBIMTpHBINICH/ipourpeimieid. [IpaBuno MakcumMuzamuu
0XKHMJIAEMOT0  J0XO0/Ja, MHUHUMHU3ALUUU  OXKUJAEMBIX
COKAJICHUM.

7 NMutannonHoe MojeIMpoBaHue

- Nmurtanronnoe Paccmotpen aJICOPUTM AMUTAMOHHOTO
MOJEIHPOBAHUE MOJEIUPOBAHUS TIPU PEIICHUH SKOHOMHUYECKHX 3aaad

Ha ipuMepe 3a1a4d 00 3 PeKTUBHOCTH PabOTHI CTAHIINH
TEXHHYECKOTO  OOCIY)XMBaHUS  aBTOMOOWIIEH; Ha
npuMepe oreHkr 3P GEeKTUBHOCTH NMPHEMa MAIMEeHTOB B
MOJINKJINHUKE.

HpCleull€CKM€/C€MuHClpCKu€ 3AHAMUA

Hene
Jn

HauMeHOBaHUE
paszaena /TemMmbl
JTUCIHHUTIIIHHBI

Conepxanue
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MeToab! JIMHEITHOT0 NPOrPaAaMMHPOBAHMS

CuMIiIeKc-MEeTO
pelIeHus 3aa49u
JIMHEHHOTO
MPOrPAMMHUPOBAHUS

ChopmynupoBanbl  3afauvl ISl BBIPAOOTKHU
HaBbIKOB M YMEHMM peElIeHHus 3a7ay JIMHEHHOIO
IIPOTPaMMHUPOBAHUS CUMILIEKC-METOAOM.

NHTEpakTUBHBIM CEMHHAp II0 IIOCTAHOBKE W
PELICHUIO 3a/1a4 JIMHEHHOIO IIPOrPaMMUPOBAHUS Iy TEM
(GOpMyIMpPOBKM  3ajay, TOCTPOCHHUS MOJENEeH W
00CYXXJIeHHUs TOJYYEHHBIX PEe3YyJIbTaTOB KOJUIEKTUBOM
00yJarommxcs.

1.2

IlocTanoBka u
pelieHue 3aaa4y
LICJIOYMCIICHHOT'O
JIMHEHHOTO
IIPOrpaMMHUPOBAHUS

ChopmynupoBanbl  3afauvl Uil BBIPAOOTKHU
HAaBBIKOB W YMEHHMU IIOCTAHOBKM M pEIICHUs 3a1a4
[[EJIOYUCIICHHOTO JINHEHHOTO MPOTrpaMMHUPOBAHUS.

NHTepakTuBHBI CceMUHApP TI0 TIOCTAHOBKE W
pEelIeHNI0  3a7ad  IIeJIOYHMCIEHHOTO  JIMHEWHOIO
nporpaMMHUpOBaHusl mmyTeM (OPMYJIMPOBKH 3ajad,
MOCTPOCHUSI MOJACIEH M OOCYXJICHHS TOJIYYEHHBIX
PE3YJIBTATOB KOJUIEKTUBOM 00YYaIOUIUXCS.

1.3

Meton I"'omopu

ChopmynupoBanbl  3agauvl ISl BBIPAOOTKHU
HAaBBIKOB U YMEHUH peIIeHUs 3a7a4 IEJOUYHCISHHOTO
JMHEWHOTO MPOTPaMMUPOBAHUS METOIOM [ oMopH.

MHTEepakTUBHBI CEMUHApP 1O TIOCTAHOBKE W
pEelIeHUI0  3aJad  IIeJIOYHMCIEHHOTO  JIMHEWHOTO
IpPOrpaMMHUpPOBaHUS TIyTeM (OPMYJIHPOBKH  3ajad,
MOCTPOCHHST MoJieliell U OOCYXKIEHHS TMOJyYEeHHBIX
PE3YJIBTATOB KOJUIEKTUBOM 00YYaIONTUXCS.

1.4

Meton BeTBEH U
rpaHuIl

ChopmynupoBanbl  3afa4dl Uil BBIPAOOTKHU
HAaBBIKOB U YMEHUM pEIICHHs 3a7ad LEJOYHUCIECHHOIO
JIMHEWHOTO TPOrpaMMHUPOBAHUS METOJOM BETBEU U
TpaHUL.

NHTEpakKTUBHBIM CEMHUHApP IO IIOCTAHOBKE U
pElIEHNI0  3aJa4y  LEJIOYUCIEHHOTO  JIMHEHWHOIO
IpPOrpaMMHUpPOBaHUS TIyTeM (OPMYIHPOBKH  3ajad,
MOCTPOCHUSI MOJAENEe M OOCYXKIECHHS MOJIYYEHHBIX
PE3YJIHTATOB KOJUIEKTUBOM O0YJaIONTUXCS.

OnTuMajibHble  pelleHusi B JIMHEHHBIX 3aJayax  ynpaBJieHHs
NMPON3BOJACTBOM U ENSAMH NMOCTABOK

2.1

3amada 0 pacuIMBKe
Y3KUX MECT
IPOU3BOJICTBA

Pemenne 3agaum O  pacHIMBKE  Y3KHX  MECT
MIPOU3BOJICTBA.

2.2

TpancnoptHas 3agaya

Peuienue TpaHCIOPTHBIX 3a/1a4 PaCHpeIeIUTEIbHBIM
METOJIOM.  MeToapl  «CeBepo-3amagHoOro»  yria,
MHHUMAJIBHOTO 3JeMeHTa, Dorens pacCMOTPEHBI B
Kypce «MaremaThudecknue METO/Ibl B SKOHOMHUKE» Ha 3
Kypce B 6 cEeMecTpe.

MeToabl HEJTUHEHHOI'0 IPOrPAMMHUPOBAHUSA
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3.1

MeTo1 BO3BMOKHBIX

Pemienue 3aJlauy IUIAHUPOBAHHA TIPOU3BOJACTBA C

HaIpaBJIeHU I MCI0JIb30BAaHMEM METOJ1a BOBMOYKHBIX HaIllpaBJICHUM.

3.2 |Meroa ycioBHOIO Pemenne 3amaun miuaHupoBaHUS TPOU3BOJACTBA C
rpajJueHTa VICIIOJIb30BAHMEM METOJA YCIIOBHOT'O TPAJIUEHTA.

3.3 |Meroa wtpadHbix Pemienne 3amaum 1maHUpOBaHUS IPOM3BOACTBA C
byHKIUH UCI0JIb30BaHUEM MeTOJ1a ITPa(HBIX () YHKIUH.

3.4  |PemeHue 3ama4 Pemienne 3agay  IaHUpPOBAHHUS  MPOU3BOJICTBA
HEJIMHEWUHOT O METOJIaMH  HEJMHEMHOr0  MPOrpaMMUPOBAHUS  C
IporpaMMHUpPOBaHus B |Ucnosib3oBaHueM nakera MS Excel.
nakere MSEXxcel

4 | OnTuMu3anMoOHHBbIE 321241 HA rpadax
4.1 |depeBo pemenuit [loctpoeHnne  nepeBa  peLICHUM,  OIPEACIICHUE
ONTUMAJIBHOTO PEIICHHMS.

4.2  |Onpenenenue Pemenue 3amaum omnpezaenieHus KpaTyailliero myTu
KpaT4yallero nyTd  |METOJl MPUCBOCHHS METOK.

4.3 |[locTpoenue .

. [TocTpoenue KOMMYHUKAIIMOHHON CeTH
KOMMYHHUKAIIHOHHOM .
. |MHUHUMaJbHOW JJIMHBI, MOCTPOEHHWE MaKCHUMAaJbHOTO
CETH MUHUMAaJIbHON
MIOTOKA B CETH.
JUTUHBI

4.4  |CeteBoe Pemenue 3amaum ceTeBOro IJIaHUPOBAHUS, B TOM
IJIAaHUPOBAHUE U qyucie MeTogoM  Kpurthueckoro nyth. CereBoe
yIpaBJICHUE IUIaHUpOBaHUE U ymnpasieHue. OCHOBHbIE TMOHATHUS U

IpaBWiia TOCTPOEHUsI CeTeBhIX TpaduxoB. Merton
KPUTHUYECKOrO My TH.
4.5 |YnopasineHue
IPOEKTaMU C
Pemiennie 3agaum  ynpaBieHUS — MPOEKTaMH €
HEONPEIEeIICHHBIM
HEOMpe/IeICHHBIM BPEMEHEM BBITIOTHEHHS pa0oT.
BPEMEHEM
BBITIOJIHCHUS pabOT
4.6 |CTouMOCTh MPOEKTA.
Pewienne 3amaun omnpenesnieHUs CTOUMOCTH IPOEKTa
OnruMuzanus
Y ONITUMH3AIUHU CETEBOT0 rpaduka.
ceTeBoro rpaduka
5 | Moaeab MexorpaciaeBoro dajganca (JleonrbeBa)
6 | Teopusi urp u ee 3KOHOMHYECKHE MPUJIOKEHHS
6.1 |MaTrpuuHbie UTPHI Pewienue 3amau onpeneneHuss BEpXHEW U HUXKHEN LIEHBI
UTPbl, CEIJIOBOM TOYKH, LIEHBI WIPhI, pPEIICHUE
urpei2x2 Pemienue urpsi2 X n, Pemenue urpsl m X 2.

6.2 |[IpunsTue pemenuii B| Pemenne 3amad moOWCKa ONTUMAIBHOTO PEIICHHS,
YCIIOBUSIX ONTUMAJIbHON CTpPATErnu C UCIOJIb30BAHUSI KPUTEPHUEB:
HeonpenaeneHHoctn  |Jlammaca, Banbna, MakCUMalbHOTO  ONTHUMHU3MA,

CoBumka, ['ypBunia mo copMHpOBaHHBIM MaTpUIlAM
BBIUTPBIIEH/TIPOUTPHIIIEH.
7 NmvuranmoHHoe Moie IMpOBaHKe
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NmurtannonHoe CdopMmynupoBaHbl 3KOHOMUYECKHE 3adaud IS
MO/IEJIUPOBAHUE BbIpaOOTKM HABBIKOB M YMEHUM peleHus 3ajaay
METOJlaMM  HMMMTALIMOHHOTO  MOJEJIUPOBAHUS  Ha
npumepax  3(ppeKTUBHOCTH paboThI CTaHLINU
TEXHUYECKOro  OOCIy)KMBaHUS  aBTOMOOWJIEH U
3¢ (PEKTUBHOCTH MpUEMa MALUEHTOB B MOJTUKINHUKE.
NHTEpakTUBHBIM CEMHUHAp II0 IIOCTAaHOBKE W
pELICHUIO 3aay METOIAMHU UMUTAIMIOHHOTO
MOJICIMPOBaHUS ~ TyTeM  (OPMYJIMPOBKM  3ajad,
NOCTPOCHUST MoJened U OOCYXIEHHS MOJyYEHHBIX
PE3YJIbTATOB KOJUIEKTUBOM 00YYatOUIUXCS.

/. Ilepevyenb yueOHO-MeTOANYECKOTO 00eceYeHUs IJIs CAMOCTOSITeJIbHOM PadoThI
00y4aroIMXcs M0 JUCHUIUINHE

JUist  opraHu3aiy  CaMOCTOSITENIbHOW paboThl CTYAEHTOB MO JIUCUUILIUHE
«MeToapl ONTUMANBHBIX pELICHUN» pa3pabOTaHbl CIEAYIONIME METOJIUYECKUE
PEKOMEHJIAIMU U MaTepUabl:

1. Meronuueckue pEKOMEHIAIMM 10 OCBOCHHUIO  JUCHUIUIMHBI  «MeTobl
ONTUMAJIBHBIX ~ PEIICHUI»  YTBEP)KIEHHBIE  OTIEJICHUEM  COLUAIBHO-
HKOHOMHYECKHUX HayK, MpoTokoi 3aceqanus OCIOH Ne2-8/2021 ot 28.08.2021

2. Meroauueckre peKOMEHZAIMM IO OCBOEHUIO JAUCHHUIUIMHBI  «KpaTkuii

TEPMHUHOJIOTUUECKUH clIoBapby, mporTokod 3acenanuss OCOH No2-8/2021 ot
28.08.2021

8. MoHI OUEHOYHBIX CPEeACTB /Ui NPOBelAeHHs] NMPOMEKYTOYHOW aTTecTalNu
o0y4Jarouuxcs Mo JMCUMILINHE

8.1. Ilacnopm ¢honoa oyenounvlix cpeocme no OUCUUNIUHE

Ne KonTpoaupyemsle .

Koxa konTposupyemoit
n/n pasaebl (TeMbl) .

KOMIIeTEHUHH (MJIH e€ HaunmenoBanmue

AUCUMILTHHBI
yactu) / U ee OLICHOYHOI'0 CPeICTBA
(pe3yabTaThl 110
¢popmyanpoBka
pas3aenam)

Texkyummii KOHTPOJIb

1 |Paspgen 1. OnTumanbHbBIE

pelleHus B 3a/1a4ax OIIK-4, TIIK-3, IIK-5
Jomarasist pabota Ne 1
IJTAHUPOBAHUSA (3HATh, YMETh, BIIAJIETh)
IPOM3BOJICTBA
2 |Pasmen 2. Metonasl

OIIK-4, TIK-3, T1K-5 Jomarmasist pabota Ne 1

JIMHENHOTO
(3HaTh, yMeTh, BNazeTh) |KonTpomsHas padora Ne 1

IpOrpaMMHUPOBAHUS

3 |Pazmen 3. OnTumaibHbIC
pEIICHUS B JIMHEWHBIX
3a/1a4ax ynpaBieHUs
MIPOU3BOACTBOM U
LETISIMU TTIOCTABOK

OIIK-4, TIK-3, TIK-5 Jomamasisa padota Ne 2
(3HaTh, yMeTh, BiasieTh) |KoHTponbHas padora No 2
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4 |Paznen 4. Metoibl OIIK-4, TIK-3, TTK-5

HEJIMHEINHOTro KonTpoarsnas padora Ne 2
(3HATh, YMETh, BIIAJIETh)
POrpaMMUPOBAHUS
S |Pasmen . OIIK-4, IIK-3, TIK-5 Homarnusis padota Ne 2,
OnTuMu3allMOHHBIE

3HATh, YMETh, BiIazeTh) |KouTponpHas padora Ne 3
3aj1aun Ha rpadax ( Y ’ ) P P

6 |Pa3nen 6. Monenb
MeXOoTpacieBoro OanaHca
(JIeonTnheBa)

7 |Pa3nen 7. Teopus urp u
€e SKOHOMHYECKHE

OIIK-4, T1K-3, TIK-5 Jomarmnusis padota Ne 2
(3HaTh, yMeTh, BrasieTh) |KonTposbHas padora Ne 3

Jomamnss pabota Ne 3

OIIK-4, TIK-3, TIK-5 KonrtponsHas pabora Ne 3

(3HATh, YMETh, BIIAJICTh)

PUIOKEHHUS KounTposnpsHas padbora Ne 4
8 [|Pazpgen 8. Umuranmonnoe |OIIK-4, I1K-3, ITK-5 Homarnusis padota Ne 4
MOJICTTUPOBAHNE (3HATh, yMETh, BNaseTh) |Onpoc
IIpoMeKyTOYHBIN KOHTPOJIb
9 |Dk3amen OIIK-4, TIK-3, IIK-5 DK3aMeHaI[MOHHBIC

(3HATh, YMETh, BIIAJICTh) |OMIICTHI

8.2. Tunoevie KOHmMpOBLHBIE 3A0AHUA UIU UHDBIE MAMEPUATbl, HEOOXO00UMDbBlE 0N
OUEeHKU  3HAHUI, YMeHUil, HAGbIKO8 U (U1u) OnbIMA  OesamenbHOCHU,
Xapakmepusyouwjue Imansvl (GoOpMuUpoBaAHUs KOMREMEHUUIl 6 npouecce 0C80CHUA
o0pazoeamenbHOll NPOZPAMMBL

8.2.1. 3auem u 3Kk3amen
@) munoevle 60NPOCHL:
1. I'paduueckuit MeToa peIICHHS 3a/1a4l JTUHEHHOTO MPOrPaMMHUPOBAHUS
2. CUMIUIEKC-METOJI pEelIeHHs 3aJa4ll JIMHEWHOTOo mporpamMmmupoBaHus. Onucanue
aNropuTMa pEIICHUS.
3. TlocTtanoBka W pemieHHe 3aJaydl LEJOYUCICHHOTO MPOrpaMMHUpOBaHusA. MeTosa
I'omopu. Onrcanue anropuTMa peueHus
4. TlocTaHOBKa M pPEIICHUE 3aJadyM LEJTOYHMCICHHOrO MPOrpaMMHUpPOBaHUSA. MeTon
BeTBel U rpanull. OnucaHue aropuTMa perieHus.
5. IlonaTue nWHEWHON 3ajJaud TUIAHUPOBAHUSA MPOU3BOJCTBA, MaTeMaTHYeCKas
dbopmanuzanms, S9KOHOMUYECKUN CMBICIT.
6. [loHsiTHE y3KMX MECT MPOM3BOJCTBA, AJITOPUTM pPACIIUBAHUS Y3KUX MECT
IIPOU3BOJICTBA.
[TocTaHoBKa M pelIeHUE TPAHCIIOPTHOM 3a/1aun. PacnpenenuTenbHblii METO
8. IlocTtaHoBKa W pemieHWe 3aa4dl HEIWHEWHOTO MPOrpaMMHUpPOBaHMSI. MeTon
MHOxHUTeNen Jlarpanxa.
9. llocTaHoBKa W  pEIICEHWE 3aJadyd  HEJIWHEWHOTO  MPOTrPAMMHUPOBAHMS.
DKOHOMMYECKasi MHTEpHpeTalusi MHOKUTeNen Jlarpanxa.
10.Teopema Kyna—Takkepa. @opMynupoBKa.
11.VcnoBusa Kapyma—Kyna—Takepa B nuddepenunanbaoii popme.
12. AnropuT™ permieHust 3a/1a4 METOJ0OM BO3MOYKHBIX HAMPABICHUN, YIKOHOMUYECKHH
CMBICIL.
13.Anroput™m perieHus 3a7ad METOJOM YCJIOBHOTO TpajueHTa, SKOHOMUYECKHUM

~
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CMBICIL.

14. Anroput™m pelieHus 3aJad METOAOM IITpadHbIX (YHKUUNA, 3KOHOMUYECKHUM
CMBICIL.

15.0cHoBHBIE TOHATHS Teopuu rpadoB: rpad, pedpo, OPUEHTUPOBAHHBIA H
HEOPUEHTUPOBAHHBIN Tpad, meTis, KpaTHble pedpa, U30JUPOBAHHAS BEpUIMHA,
KOHIIEBas BEpUIMHA, MApIIPYT, LEMb, IPOCTas LEb, UK

16.OcHOBHBIE TOHATUS TeOpuM TpadoB: MaTpula CMEXKHOCTH U MaTpHIA
UHIUACHTHOCTHU Ipada u oprpada, cBsI3HbIN U HECBA3HBIN Ipad.

17. AepeBo peuienuii. Onrucanue aaropuTMa nNoCTPOECHHUS .

18.0Omnpenenenue kpatyaiiiiero mytu. MeTos1 IpruCBOCHHSI METOK.

19.TlocTpoeHne KOMMYHUKAIIMOHHON CETH MUHUMAIbHOU JITTUHBI.

20.ITocTpoenne MakCUMaJIbHOTO MOTOKA B ceTU. OnucaHue airopurMa nocTpoeHus.

21.TlocTpoenne MakcUMaJIbHOTO TIOTOKA B ceTH. Teopema dopaa-DankepcoHa.

22.CeTteBoe TMaHuUpOBaHWEe M ynpasieHue. OCHOBHbIE TIOHATHS M MpaBuia
OCTPOEHHUSI CETEBBIX I'PaPUKOB.

23.CeTeBoe MJIaHUPOBAHUE U YIIpaBieHUEe. MeTo ] KpUTHUECKOTO MYTH.

24.YrpaBieHUe NPOEKTaMH C HEOMpPENEJICHHBIM BPEMEHEM BBIMIOJHEHUSI pabdoT.
MeTon OLeHKH U MTEPECMOTPa MPOEKTOB.

25.CtouMocTh poekTa. OnTuMH3aIus CeTeBOro rpaduka.

26.I'padux "anra.

27.0mnucanue U MareMatuueckas popmanuzanus MOJeM MeXO0TpaclieBoro OanaHca
JleoHTBHEBA, €€ SKOHOMHUYECKUU CMBICIL.

28.Yto Takoe Urpa ¢ HyJIeBOW CYMMOM, UTPOK, CTpaTerusi Urpoka, KOHEUHas Urpa,
IiaTeKHask MaTpULA, YACTas CTPATErus?

29.Yto Takoe BEpXHAS U HIDKHAS 1I€HA UTPBI, CEI0OBas TOUKa, IIeHa UTPhI?

30.Omnpenenenrie ONTUMATBHBIX CMEIIAHHBIX CTPATETUi UTPOKOB.

31.Yto Takoe ayOaupoBaHWE U TOMUHUPOBAHUE CTPATCTHIA?

32. ANTOpPUTM MOUCKA ONTUMAJILHBIX CMEIIAHHBIX CTPATETUH TYTEM CBEJCHHS UTPbI
K [1ape B3aUMHO JIBOMCTBEHHBIX 3a]1a4.

33. AJIrOpUTM pelIeHUs MATPUIHON UTPBI TPUOTMHKEHHBIM METOIOM.

34 . Kpurepuii Jlanmnaca, Banpaa, ['ypBuma, Caumka, MakCUMaJIbHOTO ONTHMHU3Ma
JUISl MATPULbI BEIMTPHIIIEH.

35.Kpurepuii Jlarmaca, Banbma, I'ypBuima, CaBumxa, MaKCHMAJIBHOTO ONTHMHU3Ma
JUTS1 MATPULbI IPOUTPBILLIEH.

36.[IpaBmii0  MakCUMHU3alMU  OXUAAEMOIO J0XOJAa, MpPaBWJIO MHHUMHU3ALHNH
0KHJaeMbIX COJKaJICHUI.

37.1lonsaTe GUMATPUUHON UTPHI, KOOTIEPATHUBHBIE U HEKOONIEPATUBHBIE UTPHI.

38.TlonsiTue paBHoBecue Homra, kputepuii paBHOBecus1, apOuTpakHas cxema Horma.

39.TlonsiTHe HENPEpPHIBHOW WIPHI, TO3WIIMOHHOW WIPBI, WX OTIUYHE OT
OMMaTPUYHBIX UTP.

40.U3nep>xKku MpOU3BOICTBA, UX OMpEeNICHNE, TPUHIIUT MUHUMH3AIIHH.

41.Makcumuzanusi TpuObLIM U CIIPOC HA PECYPCHI, OMpeaesieHue 00beMa BhITyCKa
bupmoii.

42 KoukypeHtHas pupma, yrnpasisgeMmas TPYIOM B KPATKOCPOYHOM U JJOIATOCPOYHOM
eproax.

43.TloHsITHE MOHOIIOJIMU, YCJIOBHS MAaKCHMHU3AIMKU TPUOBLTH I MOHOIIOJHCTA,
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QITOPUTM H3MEPEHUsT MOHOMNOJBHOW BiacTH. EcCTeCTBEeHHas MOHOIOIUS U
YCTIOBHSI €€ BOSHHKHOBEHHS, PETYJIUPOBAHNE HOPMBI JTOXOJHOCTH €CTECTBEHHOMN
MOHOIIOJIUH.

44 BnusHue 3aTpar Ha IIeHOOOpa3oBaHUE, IIEHOOOpPa30BaHHUE IO CXEME JBOMHOIO
Tapuda, 1eHoBas IUCKPUMMHAIMS (YCIIOBUSI OCYIIECTBICHHMS W II€NH, TEPBOM
CTEINEHU, BTOPOU CTEMEHH, TPETheH CTENEeHHU), TpaHCPEPTHOE IEHOO0Opa30BaHUE
Ha (UpMaxX CO CIOXKHOU CTPYKTYpOH, MEXKIyHApOJIHOE II€HOOOpa3oBaHue,
nakeTHOe IIEHO00pa30BaHUE, KOPPEKTHPOBKA IIEH.

45.TloHsiTHE ONUTOMNOINHU, MOJIenu onuromnonnu 6e3 cropopa (Kypuo, Crakennbepra,
bepTpana), Mogenu OJUTOMOINH CO CTOBOPOM.

46.Tlonsatue 3 pexra MyIbTUILTUKATOPA, AITOPUTM pacyera.

47.TlonsaTe CKOPOCTH OOpaIlleHUs JIEHET, AITOPUTM pacueTa.

48.Tlonsitre 3axkona OykeHa. Ero hopmynupoBka u mpumMeHEeHHE.

0) munoevle 3a0anus:

3adaua 1.0 ¢upme ¢ MyJIbTUILNTMKATUBHOM MPOU3BOACTBEHHON (YyHKIMEH
U3BECTHBI clieayromue (aktel. B HacTosIee BpeMsi OCHOBHBIC IPOW3BOJCTBECHHBIC
douasl Gupmbl onenusarorca B K = 108 nen. en., Bcero B pupme 3ansro L = 103
COTPY/THUKOB, KaXKJbIii U3 KOTOPBHIX MPOM3BOAUT MPOJAYKIMU B cpeiHeM Ha M = 10*
neH. en. B Mmec. Jlns yBenmudeHwsi BbITycka Ha a = 3% HEOOXOAMMO YBEIUYHTH
OCHOBHBIC TPOM3BOJCTBEHHBbIC (GOHABI Ha D = 6% WM yBEIMYUTH YHUCICHHOCTH
paboTHUKOB Ha C = 9%. TpebyeTcss HATH MPOU3BOICTBEHHYIO () YHKIIUIO.

3adaua 2. O ¢upme ¢ MyIbTUIUIMKATUBHOW MPOU3BOJCTBEHHON (yHKIIUEH
U3BECTHBI clenyromue (aktel. B HacTodlee Bpemsi OCHOBHBIE MPOU3BOJICTBEHHBIE
donms pupmel onenuBatotrcs B K = 108 nen. en., Bcero B ¢upme 3ansto L = 103
COTPYJHHKOB, KasKJblii M3 KOTOPBIX IPOU3BOAUT MPOAYKIMH B cpeiHeM Ha M = 10*
neH. en. B Mmec. Jlnms yBenuueHuss Bbiycka Ha a = 3% HEOOXOAMMO YBEITUYUTH
OCHOBHBIC TPOM3BOJCTBEHHbIC (OHABI Ha D = 6% WM yBEIMYUTH YHUCICHHOCTH
paboTHUKOB Ha C = 9%. M3BecTHa cpeaHss 3apaboTHAas riata W = 103 nen. ex. B MecC. U
NEPHUOJ] aMOPTHU3AIMKU OCHOBHBIX MPOU3BOJACTBEHHBIX (oHI0B N = 12 mec. Tpebyercs
paccuMTaTh ONTHUMAJIBHBIA pa3Mep MPOU3BOJCTBEHHBIX (OHIOB M ONTUMAIBHYIO
YHUCIICHHOCTh PaOOTHUKOB. 3aTeéM HYXHO ONpPENETuTh, BO CKOJBKO Pa3 yBEIUUUTCA
pUOBUTH PUPMBI TIPH TIEPEX0/Ie K ONTUMAIBLHBIM 3aTpaTaM (PaKTOpOB MPOU3BOJICTBA.

3a0aua 3. Ha pbiHKE HEKOTOPOTO TOBapa QyHKIHS MpeuiokeHus S(p) = 2p - 2, a
¢ynkmms cripoca D(p) = 10 - p. TpeOyercst onpenenuTb, BO CKOJBKO pa3 W3MEHHUTCS
paBHOBECHAas II€HAa TOBapa, PeaJu30BaHHBIA CIPOC U BBIPYYKA MPOU3BOJIUTENS TPHU
BBejaeHMM akmm3a mno craBke t € (0,1). IlomydeHHele GOpMyNIBI  HYKHO
HMHTEPIPETUPOBATH MPU YCTAHOBIEHUHU CTaBKH aKiu3a Ha yposHe 1, 5, 20, 50 u 90%.

3a0aua 4. ®yukums cmpoca HekoToporo Toapa D(p) = 100 — 2p?. Haiitu
AIACTUYHOCTH CTIpoca OT IieHbl Ep mpu 1iene p = 5.

3aoaua 5. Oynkums crnpoca Hekotoporo ToBapa D = 50 — 3p; + 2p, + 0,4y.
HaiiTi 31aCcTHYHOCTH cripoca 1o coOcTBeHHOW 1eHe E), , mepekpecTHbIi Kod(uueHT

3JIaCTUYHOCTH chpoca Ey, dIacTUYHOCTH crpoca OT joxona norpedurenedn E, npu

COOCTBEHHOH IIEHE TOBapa p; = 5, IleHe aJIbTEPHATUBHOTO TOBapa P, = 4 W OXO7e
notpebuteneit y = 500.
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3aoaua 6. B Moznenu DBaHca npu Y = 2 COpoC HAa TOBAP B MOMEHT BPEMEHHU
paBen d(t) = 10 — 5p(t), npeanoxeHne ToBapa B MOMEHT BpeMeHH t paBHO S(t) =
7 + 3p(t). Ilpu t = 0 wmaganpHas 1ena p(0) = 4. Haittu paBHOBecHyO 1eHy p(t) Kak
(YHKIMIO BPEMEHH U PAaBHOBECHYIO LIEHY.

3aoaua 7. PaccmatpuBaetcs mozenb Conoy ¢ IpOM3BOACTBEHHOM (yHKUMEH
Ko66a-/yrnaca Y = F(K,L) = 10K%2L%*. Hopma wnaxomnenus p = 0,1, romosoe
BbIObITUE (oHmoB u = 0,2, romoBod mnpupocT TpynoBbix pecypcoB v = 0,15.
Onpenenuts 3Ha4YeHHS (POHIOBOOPYKEHHOCTH, TPOM3BOAMTEIBLHOCTH TpyAa U
yIETBHOTO MOTPEOICHHS Ha CTAIMOHAPHON TPAEKTOPHH.

3aoaua 8.Ha ntuniedepme ynorpedsitores nasa suaa kopmos - [ u II. B enunuie
Macchl KopMa | comepxarcs eanHMIIA BelnecTBa A, eUHHIA BemiecTBa B u equHmIa
BeulectBa C. B eaunuue maccel kopma |l comepxkarcs 4 eaunuusl BemiectBa A, 2
eIMHUIBl BemecTBa B u He comepkutcs BemecTBo C. B mHEBHOW panmoH Kaxmaou
NTHIBI HAJ0 BKIIOYUTH HE MeHee | BemiecTBa A, He MeHee 4 eIuHUI] BenlecTBa B u He
menee 1 BemectBa C. llena enunuibl Macesl kopMma | cocrasusier 3 py6:s, kopma Il - 2
pyOss. CocTaBbTe €KEAHEBHBIN pAIliOH KOPMIICHHUSI NMTHUIBI TaK, 9TOOBI 00eCIeYHTh
HaunboJiee JeIIeBhIi paluoH. PeUTh CUMIIIIEKC-METOIOM.

3aoaua 9. llpennpusTrie MOXKET BBIITYCKATh YETHIPE BHUJIA MPOIYKIINH, UCTIOIB3YSI
IUIS TOTO TPU BHJIA pECypcoB. M3BeCTHA TeXHOJOTHYECKass MaTpulla A 3aTpaT KakJI0To
U3 PECYpCOB Ha €JMHUILY KXKIO0H MPOIYKIMH, BEKTOP D 00BEMOB peCypcoB U BEKTOP C
LIEH NPOTyKIUH:

4 3 4 5 208
A=12 5 0 2|, b=(107), c=(36 14 25 50).
3 1 2 5 181

OnpenenuTs MPOU3BOACTBEHHYIO MPOrpaMMy, OOECIEUUBAIOLIYIO MPEIIPUSITHS
HauOOJBIIYIO BRIPYUKY MPU UMEIOIIUXCS] OTPAaHUYEHHBIX pecypcax.

3aoaua 10. llpeanpusitue coOupaeT aBTOMOOMIM U3 TOTOBBIX Y3JI0B M arperaros.
JI1s1 U3rOTOBJICHUS OJTHOTO aBTOMOOMJISI TpeOyeTCsl OJIMH KY30B C MOJIBECKOH (B cOope),
OJIMH JBUTATENh M 4YeTbipe Kojieca. [Ipom3BOACTBO OAHOTO aBTOMOOWIIS MPHUHOCUT
NPENNPUSATUIO YUCTYI0 PUOBLTH S0 ThIC.pyOsei. B Hanuunu y npennpusitus umeercs 2
Ky30Ba, 2 nBurareis, 8 kojec. TpeOyercs ompenenuTh, Kakue YOBITKH TPUHECET
NpeAnpUsATUIO ToTepss (B pe3ysibTaTe XHUINEHHUS) OJHOr0 KoJieca CTOMMOCThIO 2
TBIC.pYyOJIei.

3adaua 11. Tlo Meromy ceBepo-3amagHOTO yria ObUT MOJYy4YeH ONTHMAIbHBIN
TJIaH MepeBO30K. MccmenoBaTh €ro Ha ONTUMAIBHOCTb.

70 120 150 130
30 30
4 7 2 3
190 40 120 30
3 1 2 4
250 120 130
5 6 3 7

3a0aual? . Haiitu ycrnoBHBIH skcTpeMyM GyHKIHHA f (X, X;) = X;X, IPH X2 +
2
xz - 8
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3aoaua 13.T'ocnogun Bebep coOupaercs pa3MecTUTh JACHEXKHbBIE CpPEICTBAa B
6anke B nipenaenax 700 Teic. pyOiieil. bank npeanaraer qBa BUjaa A€MNO3UTOB:

- IO TIEPBOMY JAEHBI'M MOTYT OBITh pa3MEIleHbl Ha o, 0XOJ cocTaBUT 12%
T'OJIOBBIX;

- IO BTOPOMY J€HBI'M MOTYT OBITh MOJYYEHBI Yepe3 JBa rojaa, JOXOJ COCTABUT
20% rOJI0BBIX.

[Ipennoutenus r-na BeGepa OTHOCUTENBHO MPHUPOCTA €0 JEHEXKHBIX CPEICTB

7
onuceiBacT  (GyHKIMS — monesHocTh:  u(x) = (g)"lnx. TpeGyercst  ompenenuTh

ONTUMAJIBHOE pa3MeEIeHUE JICHSKHBIX CPEJCTB I'-Ha Bebepa.
3aoaua 14. JIns 3agaun
flx) = —(x1 — 8)% — (x; — 8)” > max
3x; +x, <15
{xl +x, <10
x1=20,%x2=0
NIPOBEPUTH BBHITIOJIHEHUE YCIIOBUS PETYJISIPHOCTH, W €CIU OHO BBITIOJTHSIETCS,
cocraBuTh (GyHknuio Jlarpanxka, 3ammcath yciaoBus Kapyma—Kyna—Takkepa B
mupdepenHnuanbHoi GopMe M HAWTH ONTHUMANbHOE PEIICHHWE 3aJadd KakKk TO4YKY,
yJIOBJICTBOPSIONIYIO ycaoBusaM ycioBus Kapymra—Kyna—Takkepa.
3aoaua 15. Tpebyercss HANTH TMPUOTMIKEHHE K ONTUMAIBLHOMY PEIICHUIO 3a]auu
BBIMTYKJIOT'O ITPOTPaMMHUPOBAHHUS
z = —3xq + 4x, — 5x3 + 17x4 — x5 - max
X1+ X3 —2x4 +4x5 =5
{xz —x3+3x, +x5 =1
x120,%x%>20,x3=20,x,=20,x5=>0
JUIsl 4ero MPOBECTU TPHU IEPBbIE UTEPALMH METOJIa BO3MOKHBIX HAINpaBIICHUH,
BBIOpAB B KA4€CTBE HAYaJILHOTO MPUOIMKEHUS BEKTOP
x©@ = (5).
3aoaua 16. Tpebyercs HAUTH NMPUOIMIKEHHE K ONTUMAIBLHOMY PEIICHUIO 3ajauu
BBIMTYKJIOT'O MIPOTPaMMHUPOBAHHUS:
z = —3x1 + 4x, — 5x3 + 17x4 — x5 » max
X1+ X3 —2x4 +4x5 =5
{xz —x3+3x,+x;=1
x=20,%=20,x3=20,x,=20,x5=0
JUTSL 4€T0 TMPOBECTH TPHU MEPBbIE UTEPAIUU METOA YCIOBHOTO TPaueHTa, BEIOpaB
B Kau€CTBE HAYaIHLHOTO MPUOIKEHUS BEKTOP
= (2)
3aoaua 17. Tpebyercs HaWTH MPUONIIKEHHE K ONTUMATBLHOMY PEIICHUIO 3a7a9d
BBITTYKJIOTO MPOTPaMMHUPOBAHUS:
z = —3xq1 + 4x, — 5x3 + 17x, — x5 - max
X1+ x3 —2x4 +4x5 =5
{xz —x3+3x,+x;=1
x1=20,%2=>20,x3=20,x,=>0,x5=0
C IOMOIIIbIO METOA ITPAPHBIX QYHKIIUM.
3aoaua 18.1'naBHOMY HH)KEHEPY KOMIIAHUU HAJI0 PEIIUTh. MOHTUPOBAThH WU HET
HOBYIO TPOM3BOJICTBEHHYIO JIMHHIO, WCIOJB3YIONIYI0 HOBEHIIyI0 TexHoJoruw. Ecim
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HOBasl TUHUA OyAeT paboTarh O€30TKA3HO, TO KOMIAHUA MOAYy4YUT NpuObUIs 200 MIIH.
pyOnei. Ecniu oHa oTkaxeT, 4To Kommanus norepser 150 muH. pyouneit. [1o onenkam
IJIaBHOTO WHXXeHepa cymiecTtByeT 60% IMIaHCOB, 4TO HOBAas MPOU3BOACTBEHHAs JIUHHUS
OTKaXeT. MOXHO C€O03JaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY, a 3aT€M pEIIMTbh,
MOHTHPOBATh WM HET MPOM3BOJCTBEHHYIO JUHUIO. DKCIEPUMEHTAJIbHAs yCTaHOBKA
oborinercs B 10 muH. pyOneil. I'maBHBIM MHXKEHEp cUMTaeT, 4To cymectByeT 50%
IIAHCOB,  4YTO  OJKCIIEpUMEHTaJIbHasi  ycTaHOBKa  Oyxer  pabotath.  Ecnu
SKCIIEpUMEHTaIbHasl yCcTaHOBKa Oyner paborath, TO 90% mIaHCOB 3a TO, YTO
CMOHTHpPOBaHHAas NPOU3BOJACTBEHHas JIMHUA Takxke Oyaer paborate. Eciu
AKCIIEpUMEHTaIbHAsl yCTaHOBKa He Oyner pabotath, TOo 20% IIaHCOB 3a TO, 4YTO
NPOU3BOJICTBEHHAs] JUHUS 3apabotaeT. Cneayer M CTPOUTh HSKCHEPUMEHTAIbHYIO
yctaHoBky? CreayeT JM MOHTUPOBAaTh NPOU3BOJCTBEHHYIO JuHHMIO? KakoBa
O’KHJlaeMas CTOMMOCTHAsI OLIEHKa HAWJIY4Ilero peteHus?

3aoaua 19.¥Y3en 7 — cknad, OCTalbHBIE Y37l — CTPOUTEIbHBIC TUIOMIAIKH
komnanuu. [Tokazarenu Ha Ayrax — pacCTOSHHS B KUJIOMETpaXx.

TpebOyercs HaliTH KpaTyaliliie PacCTOSHUS OT CKJIaaa 0 KaXJA0W CTPOUTEIIHHOM
mwiomaaky. Kakosa qinHa KpaTyailllero myTd OT CKjiada A0 CTPOUTENbHOM IIIOMIAIKU
1? IIpoxomuT nu KpaTyalliui MyTh OT CKJIaJa K CTPOMTENbHOM Iuoniagake 1 depes
CTpoUTENbHYIO Iomanky 2? KakoBa miMHa Kpartyadmiero mnyTH OT CKJIajga [0
cTpouTeabHOW TUIOmaAKu 2?7 IlpoXoauT aM KpaTdyamuid nmyTh OT CKiIaja K
CTPOMTEIBHON TIUIOIIAAKE 2 4Yepe3 CTPOUTENbHYIO Iulomaaky 4? Pemwmts 3amauy
METOJOM MPHUCBOECHUS METOK.

3aoaua 20. Cuctrema aBrogopor «Cesep-lOr», npoxomsmux depe3 Kamyxckyro
00J1acTh, MOXKET 00ECIIEYUTh MPOIYCKHBIE CIIOCOOHOCTH, MOKa3aHHbIC HA MPUBOJIUMOMN
HIUKE cXeMe (ThIC. aBTOMAIIUH B 4ac).

Boe3n B
Kamyxckyro
o0acThb

Briesn B
Kamyxckyro
obmacrthb

1) KakoB MakcuMalibHBIN MOTOK Yepe3 3Ty CUCTEMY (ThIC. aBTOMAIIIMH B yac)?

2) CKoJIbKO aBTOMAIIMH JOJKHO TIpoexaTb 1o jgopore 5-6, 4TOObI
o0ecreynTh MaKCUMAJIBbHBIN TTOTOK?

Hckomyto BeMUMHY MaKCUMaJIbHOT'O MOTOKA MOJIOKUM PABHOU HYJIIO.

3aoaua 21.1TpoeKT CTPOUTEIBCTBA IUIABATEIBHOTO OacceiiHa COCTOUT U3 JEBATH
OCHOBHBIX padoT:
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Pabora | Henmocpencteennsiit | Ontumuctuyeckoe, | Haubonee | [leccumucruueckoe,
MPEAIIECTBEHHUK a BEPOSITHOE, b
m

A - 3 5 6
B - 2 4 6
C AB 5 6 7
D AB 7 9 10
E B 2 4 6
F C 1 2 3
G D 5 8 10
H D,F 6 8 10
I E,GH 3 4 5

KakoB oxupaeMblii Cpok 3aBeplieHHMs NpoekTa? Yemy paBHO CTaHIAPTHOE
OTKJIOHEHUE BPEMEHU 3aBeplleHUss mnpoekta? KakoBa BEpOSITHOCTH TOrO, 4YTO

BBITIOJIHEHUE TIpOEKTa 3aiiMeT He Oosnee 25 paboumx gHei? OxupaeMoe BpeMs

a+4m+b o
BBITTIOJTHCHU I pa6OTLI t = T, )mcnepcml OXKNJ1acMOU HpO)IOJI}KI/ITCJIBHOCTI/I t

0% = (2

3aoaua 22.B monenu JleoHTbeBa TaHbl MAaTPHIIA MPSIMbBIX 3aTPAT
A 1 /2 1 /4

1 /3 1 /2

¥ BEKTOP KOHEUHOTO CIIpoca

c=(3)

Haiiti BeKTOp X BajOBOTr0 BBINMYCKa, 00ECIIEUYMBAIOIIUIN JaHHBIN CIIPOC.

3aoaua 23.1lpaBuiia Urpsl CJICAYIOIMINE: MMEPBBIA UTPOK MPSUYET B KyJIaKe OJHY U3
IBYX MOHET — 1 py0. unu 5 py0. — Mo cBoeMy BBHIOOPY M HE3aMETHO OT BTOPOTO MTPOKa,
a BTOPOW WUIPOK TMBITAETCS yrajaarh, Kakas MOHETa cupsiTaHa. Ecnu yragsiBaeT, TO
MoJIy4aeT 3Ty MOHETY, €Cli HEeT, TO IUIATUT mepBoMy UTpoky 3 py6. Haiitu pemenue
UTPBI B CMEIIAHHBIX CTPATETUSX.

3aoaua 24. Haiitu pelieHrue MaTpuIHON UTPHI:

A= (—1 1 -1 2 )

0 -1 2 =2
3aoaua 25. HailTu pelieHrue MaTpUIHON UTPHI:

1 4
A=13 =2
0 5

3aoaua 26. TpebyeTcss HANTH ONTUMATBHBIC CMEIIAHHBIE CTPATETUH, CBEIS UTPY
K Mape B3aMMHO JIBOMCTBEHHBIX 3a]1a4 JUHEWHOTO MPOrPaAMMUPOBAHUS

A=(_2 3 4 1).

2 —4 -3-1
3aoaua 27. Haiitn mpubnnxeHHOE pelieHne MaTPUIHON UTPBHI, cMoaeupoBas 10
0,7 09 07
maptuii: 0,9 0,7 0,8
0,7 08 08

3aoaua 28. JlupexTop mpeAnpUsITHS, NPOJAIOIIETO TEIEBU30Pbl MapKu «Zarya

pelmua  OTKPBITh MPEACTABUTEIILCTBO B OOJACTHOM LIEHTpE. Y HEro HUMEIOTCS
21




aNnbTEpHATUBBI JTUOO CO3/1aBaTh COOCTBEHHBI Mara3uH B OTAECIbHOM MOMEIIEHUH, JTU00
OpraHU30BbIBAaTh COTPYJHUYECTBO C MECTHBIMU TOPrOBBIMU LEHTpamH. Bcero MoxHO
BBIJICIIUTD 5 albTEepHATUB pelieHUs: A1, Ao, Az, As, As. Ycnex NpeannpusaTis 3aBUCUT OT
TOTO, Kak CJOXKUTCS CHUTyallMsi Ha pPBIHKE MPEJOCTABISAEMBIX YCIYr. OKCIEPThI
BBIJICSIOT 4 BO3MOXHBIX CILIEHApHUs pPa3BUTHUSI CUTyaluu: Si, Sz, Sz, Sa [IpulObuib
NPEeANPUATUS I KaXKI0M aJbTEPHATHUBBI MPU KAKIOM CLIEHAPUHU PA3BUTHUS CUTYalUU
IPEICTABICHA MATPUIEH BBIMTPBILIEH @;; (MIIH. pyOIIeit /ron).

AnpTepHATUB
’ Cuenapuit >1 >2 >3 >4
A1 8 12 14 5
Az 9 10 11 10
A3 2 4 9 22
As 12 14 10 1
As 15 6 7 14

BriOpath onTuManibHyHO CTpAaTEeTHI0 ¢ MOMOIIbI0 KputepueB Jlamaca, Banbna,
CaBumxka, ['ypBuIla, MaKCUMaJIbHOTO ONITHMH3MA.

3aoaua 29. Hedtsinas koMmmaHus coOHpaeTcs MOCTPOUTH B paiioHE KpaitHero
ceBepa HedTsaHyIO0 BbIIKY. Mmeetcs 4 npoekrta A, B, C u D. 3aTpatsl Ha CTpOUTETBCTBO
(MiiH. pyO0.) 3aBUCAT OT TOro, Kakhe TOTrOJAHbIE YCIOBHS OyIyT B TMEpPHOJ
CTpPOUTENbCTBA. BO3MOXKHBI 5 BApUAHTOB MOTOABL: S1, S2, S3, S4, Ss.

Martpuna 3aTpat UMeeT BUL:

AHBTepHangeHapHﬁ S, S, S, S, S
A1 7 12 8 10 5
A 9 10 7 8 9
As 6 8 15 9 7
Aa 9 10 8 11 7

BriOpaTh onTUManbHYIO CTpaTeTHIO ¢ MOMOIIBIO KputepueB Jlammaca, Banpna,
CaBupaxka, ['ypBulla, MaKCHMaJIBHOTO ONITHMHU3MA.
3aoaua 30. JIBoe PECTYIMHUKOB (IMEPBBIM U BTOPOM MTPOKH), IMOJI03pEBACMBIC B
COBMECTHOM COBEPILIEHUU TSKKOTO MPECTYIUIEHUS, HAXOAATCS U30JIUPOBAHHO APYT OT
Ipyra B MpEIBApUTEIbHOM 3aKito4eHuu. [IpsiMble yIuKHA y CIEACTBUS OTCYTCTBYIOT,
MO3TOMY yCleX OOBHMHEHHS 3aBUCUT OT TOTO, MPHU3HAIOTCS U 3aKIIOYEHHBIC. Y
KaXXJI0T0 U3 3aKJIFOUEHHBIX €CTh JIB€ CTPATErvu: MPU3HATHCS (IIepBasi CTpaTerHsl) WIN HE
npu3HaBaThes (BTopas crpaterusi). Eciau o0a nmpecTynmHuKa NpU3HAKOTCS, TO OHU OyAyT
MIPU3HAHBl BUHOBHBIMU U MPUTOBOPEHBI K BOCBMU T'OJlaM 3aKiitoueHusi. Eciyu HU OJIUH U3
HUX HE TPU3HACTCS, TO MO OOBHHEHWIO B OCHOBHOM TMPECTYIUICHUH OHH OYyIyT
OMpaBAaHbl, HO CyJl BCE-TaKU MPU3HAET UX BUHY B MEHEE 3HAUUTEIHLHOM MPECTYIUICHUU
(Hampumep, B HOLIEHUM OPYXKHUA), B pe3yibTaTe 4ero oba OyayT MNPUTOBOPEHBI K
OIHOMY TOAy 3aKitodyeHus. Eciu ’xe mnpu3HaeTcss TOJNbKO OJUH M HHUX, TO
MpU3HABIINNCS OyneT OCBOOOXKIEH (32 MOMOIIb CIEACTBUIO), a APYroil MPEeCcTyMHUK
OyJIeT MNPUTOBOPEH K MAaKCHUMaJIbHOMY CpPOKY 3aKJIIOUYEHHS] — K JECATH TOJlaM.
TpeOyercs onpenenuTh MAaKCUMUHHBIE CTPAaTErUu UTPOKOB U paBHoBecus Hpaiia, ecnu
TaKue eCTh.
3aoaua 31. TpebyeTcsa HAWTU TEPErOBOPHOE MHOXKECTBO M pemieHue Homa B
urpe, onucanHoi B npumepe 3.1 (JBoe mpecTynHHKOB (MEpBBI U BTOPOIl WUIPOKH),
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MOJ03pEBaeMble B COBMECTHOM COBEPIICHUU TSDKKOTO MPECTYIUICHUS, HaXOASITCSA
M30JIMPOBAHHO JAPYT OT JApyra B MpeABApUTEIbHOM 3akitoueHuH. lIpsimbie ymuku y
CJIEICTBUSL OTCYTCTBYIOT, IO3TOMY yCI€X OOBHHEHHUSI 3aBUCUT OT TOTO, IPU3HAIOTCS JTU
3aKJTIOYEHHBIC. Y KaXKJIOTO W3 3aKJIIOYEHHBIX €CTh JIBE€ CTPATETUH: MPU3HATHCS (TepBas
CTpaTerusi) WM HE NpU3HaBaThcs (BTOpass crparterus). Ecmum o0a mnpecTynHUKa
MIPU3HAIOTCS, TO OHM OyAyT MpHU3HAHBl BUHOBHBIMH WM MPUTOBOPEHBI K BOCHBMH TOjlaM
3aKiaroueHus. EciM HM OJMH M3 HUX HE MPU3HAETCS, TO MO OOBUHEHWIO B OCHOBHOM
MPECTYIUICHUU OHU OYJyT OMpaBAaHbl, HO CyJ BCE-TaKd MPU3HACT UX BUHY B MEHEE
3HAYUTEIILHOM MPECTYIUICHUH (HAIpUMEp, B HOIIICHUU OPY>KHUSI), B Pe3yIbTaTe 4ero oda
OyJyT MIPUTOBOPEHBI K OJTHOMY TOZly 3aKiatoueHus. Eciu jxe npusHaeTcst TOJIbKO OJWH U
HUX, TO NpHU3HABLIMICSA Oyaer ocBOOOXAEH (32 NOMOUIb CIEJCTBUIO), a APYrou
NPECTYMHUK OYJET MPUTOBOPEH K MAKCUMAaJbHOMY CPOKY 3aKJIIOYEHUS — K JECATU
ronam. TpeOyeTcst onpeaeuTh MAaKCUMUHHBIC CTPATErUU UTPOKOB U paBHOBecHs: Homia,
€ClIM Takue €CTh, NPH YCIOBUM, UTO 3aKJIIOUYCHHBIE MOTYT OOMEHHUBATHCS
uHpopmaImei.

3aoaua 32. B ny>nu NpUHUMAIOT ydacTue ABOE. B HadalbHBI MOMEHT Ay JISTHTHI
HAXOJATCSA Ha paccTossHUU oy MO0 KOMaHe HAYMHAIOT COMMKAThCs. B pacrmopsokeHun
KXKJIOTO Iy JIsTHTA WMEETCSl OJWH BBICTPEN, KOTOPBIH OH MOXET NPOU3BECTH B
MPOTUBHUKA C JIIOOOTO pacCTOSIHUS (KOHEYHO MPU YCIOBHH, YTO IYDJISHT JKUB), OH
MOJKET JaKe IOJOMTH K MPOTUBHHKY BIUIOTHYIO. IlycTh ¢yHkimu p(d) 3amaror
BEPOSATHOCTH TOpakeHHs mpotuBHHKA K-M urpokom (K = 1, 2) ¢ paccrosuus d.
[peamnonoxuM, 4to 3TH (GYHKIUK HENpepbIBHBI W yObIBaloT Ha oTpeske [0, do].
PaccmarpuBaercs mymHasi 1yaJib, KOTJa MPOTUBHUKHU CIBIIMIAT BBICTPENBI APYT ApyTa.
TpeGyetcs popmanuzoBaTh MOBEIEHUE UTPOKOB B BUJIE HEMPEPBHIBHOW UTPHI C HYJIEBOU
CYyMMOW M OIPENEIUTh ONTHUMAJIbHbIE YHCThIE CTPATETUHW WIPOKOB (€CIH TaKue
CTpaTeruu CyIeCTBYIOT).

3aoaua 33. TpebGyeTcs COCTaBUTh HOPMAIbHYIO (POPMY UTPBI, TJI€ IEPBLIH UTPOK
npsYeT B KyJIake OJHY M3 JIBYX MOHET — 1 py0. wumm 5 py0. — 1o cBoeMy BBIOOPY U
HE3aMETHO OT BTOPOTO HMIPOKAa, a BTOPOW WUIPOK MBITACTCS Yraaarh, Kakas MOHETa
cupsitaa. Ecnu yraasiBaeT, To mojlydaer 3Ty MOHETY, €CJIM HET, TO IJIATUT MEPBOMY
Urpoky 3 pyo.

3adaua 34. TpeOyeTcs MpoOaHATU3UPOBATH WIPY, TAE TMEPBBI UTPOK MPSUYET B
KyJaKe OJHYy U3 IBYX MOHET — 1 pyO. mwiu 5 py0. — o cBoeMy BBIOOPY M HE3aMETHO OT
BTOPOTO WIPOKa, a BTOPOM MIPOK NBITAETCA yrajaTh, Kakas MoOHeTa crpsitaHa. Ecnu
YTabIBAET, TO MOJYYaeT 3Ty MOHETY, €CJIU HET, TO IUIATUT MEPBOMY UTPOKY 3 pyoO., B
CUTyallud, KOrja BTOPOM HUIPOK HMMEET BO3MOXKHOCTh MNOIMISAETh, KaKyl0 MOHETY
CIIPATAJI IEPBBIM.

0) Kpumepuu oyeHUAHUA KOMNnemenyuil (Pe3ya1bmamaos):

ITo pe3ynapTaTtaM ciaum 3adeTa CTYIASHT JOJDKEH 3HaTh B cooTBeTcTBHM C I1K-2,
I[IK-3 wu OIICK-2tumnoBeie  METONWKH, HWH(DOPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUU U JCHCTBYIONIYIO HOPMATHBHO-TIPABOBYIO 0a3y, YMETBIIPUMEHSITH METOIbI
SKOHOMUKO-MATEMAaTHUYECKOT0 aHaliu3a W  MOJCIHMPOBAHUS, TEOPETUUYECKOIO U
AKCHEPUMEHTAIBHOIO HCCJIEIOBaHUS MJIA pacueTa 3KOHOMUYECKHMX M COLHUAIbHO-
SKOHOMUYECKUX TMOKa3arelied, XapakTepU3yroUUuX [eSITeIbHOCTh XO3SHCTBYIOIINX
CyOBEKTOB; MPUMEHSATH TUIIOBBIE METOJIBI U METOAUKU, MPOBOAUTH U OOOCHOBBIBATH
pacyeThl, MPOBEJICHHBIE MO BBIOPAHHBIM METOJAM U METOJUKaM, BJlaJIeTbHABBIKAMU
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NPUMEHEHUS COBPEMEHHOIO HKOHOMHMKO-MAaTEMAaTUYECKOTO HWHCTPYMEHTapus s
pEIIeHHs] SKOHOMHUYECKUX U COLMAIbHO-3KOHOMHUYECKHX 3a/1a4; HABbIKAMU MPOBEACHUS
pacyeToB JJISI COCTABJIEHUS SKOHOMMYECKHMX PAa3[eOB IJIAHOB; HABBIKAMM aHAIU3a U
coJlepKaTesIbHOM MHTEPIPETALUU MMOTYYEHHBIX PE3YyIbTaTOB; METOJIUKOW MOCTPOCHHS,
aHanM3a ¥ MPUMEHEHUsS MAaTeMaTUYECKUX METOJIOB JJIs OLIEHKU COCTOSIHUS M MPOTHO3a
Pa3BUTHS IESITEIIBHOCTH XO3IMUCTBYIOIINX CYObEKTOB.

3ader/aK3aMeH TMPOBOJUTCA YCTHO M BKJIOYaeT B ce0sd OTBET Ha JBa
TEOPETUYECKUX BOMPOCA U PELIEHUE OAHOM 3a]1a4 U3 Pa3IMYHbIX Pa3AesioB Kypca.

[IpenogaBarenb JONOJHUTEIBHO OTMEYAET MOCEMIAEMOCTD 3aHITUI U OLIEHUBAET
KKJ0€ TMpOMyUIEHHOE 3aHsATHE B MATh OaymoB. Kaxkmoe mnpomylleHHOE 3aHATHE
«oTpabaTbIBaeTCs» IMyTEM OTBETa Ha JOIMOJHUTENbHBIA BONPOC W/MIU pEIICHUE
JIOTIOJTHUTENIbHOM 3a7laud Ha 3ayeTe, OLEHHWBAEMble Takke B MiATh OamuioB. CTyIaeHT
UMEEeT TMpaBO OTKa3aThCS OT OTBETa Ha JIONOJHUTEIbHBIA BOMPOC WM PELICHUS
JNOTIOJIHUTENIBHOM 3aJayd [0 pe3yJbTaTaM IpONyCKa 3aHATHI, OJHAKO W3 CYMMBbI
NOJIYYEHHBIX OalyIOB 3a 3a4eT/3K3aMEeH OTHHUMAETCS MO MATh OalyloB 3a KaxKIbIi
IPOIYCK 3aHSTHSL.

3aueT/7K3aMeH OLIEHUBAETCS MO CTO OaJUIbHOU cUCTeMe, ucrosb3yemoit B UATO
HUAY MUODU. IlpenomaBatens, OIeHHUBas padOTy, MPHUACPKHUBACTCS CIICTYIONUX
KpUTEpUEB OlleHWBaHMs: oleHuBaeTcss B 40 OamioB, Teopernueckuii Bompoc — 30
0aJIIoB:

1) 3amada pelleHa BEPHO, HA TEOPETUYECKUE BOIPOCHIIAHbI BEPHBIE OTBETHI,
HEOTpabOTaHHBIX MPOITYCKOB HeT — 100 6ayoB;

2) PacueTsl B 3amaye BBINOJHEHBI C OJHOW-ABYMSI apU(METUYECKUMHU
olIMOKaMH, HE BIMAIONIMMH Ha JalbHEHIIINE pacyeThl, TOT/Ia 3a/1aya oleHuBaeTcs B 29
0aJIJIOB, HA TEOPETUYECKHE BOTIPOCHI JaHbl BEpPHbIE OTBETHI — 89 0aIJIOB;

3) pacyeThbl BBITIOJIHEHBI ¢ OoJiee yeM Tpemsi apu(MEeTHUEeCKUMH OIMOKaMH,
HE BIMSIONIMMH Ha JaldbHEHINNE pacueThl, TOT/Ia 3ajadya oueHuBaercs B 19 6amnos, Ha
TEOPETUYECKHE BOMIPOCHI JaHbl BEPHBIE OTBETHI — 79 0aioB;

4)  ecau pacyeThl BBIMOJHEHBI ¢ Ooyiee 4YeM TpeMs apUPpMETHUYCCKUMHU
OomMOKaMH, BIUSIONIMMH Ha JajJbHEHWININE pacdeTbl, TO 3aJada OTIpaBISICTCS Ha
T0paboTKYy.

AHaNOTMYHO OLIEHWBAETCS OTBET Ha TeOopeTUYecKuil Borpoc. OueHuBaeTcs
MOJIHOTA, apTyMEHTUPOBAHHOCTD, IPUMEHEHUE MAaTEMaTUYECKOTO0 HHCTPYMEHTAPHSL.
6) onucanue WKajibl OYEeHUBAHUA:
- 0T 90 o 100 6anI0B — OTIUYHO;
- oT 75 o 89 6amioB — XOpoIIo;
- oT 60 10 74 GamIOB — yAOBIETBOPUTEIHHO;
- MeHee 60 0aIoB — HEYJIOBIETBOPUTEIBHO.
CymMmapHO oreHKa 3a 3ader/sk3amMeH cocTaBisieT 40 OalgoB C y4eTOM TOTO, 4YTO
paboTa B ceMecTpe M0 KOHTPOJIbHBIM TOUKaM cocTaBiisgieT 60 6anios.
[Ipu 3aueTe OGe3 OlEHKH, B cllydyae, €CIM CyMMa HaOpaHHBIX OaJlJIOB COCTaBIISIET
MeHee 60 — He 3auTeHo, Oojiee 60 — 3auTeHO.

8.2.2. Koumponvnas paboma Nl

a) Ilpumep konmpoavnoit pavomor Ne 1
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3aoaua 1. O ¢upme c MyIbTUIUIMKATUBHOW MPOU3BOJCTBEHHON (QyHKIUEH
W3BECTHBI cienyromue (akTel. B HacTosiee BpeMsi OCHOBHBIE IMPOM3BOICTBEHHBIC
douaer Gupmbl onenuBarorca B K = 108 nen. en., Bcero B ¢upme 3anaro L = 103
COTPYJHHKOB, KasKIbIii M3 KOTOPBIX IPOU3BOAUT IPOAYKIMH B cpeiHeM Ha M = 10*
AeH. ed. B Mmec. Jlng yBenmmueHwsi BbITycka Ha a = 3% HEOOXOAMMO YBEITWYHUTH
OCHOBHBIC TPOM3BOJCTBEHHbIC (OHABI Ha D = 6% WM yBEIMYUTH YHUCICHHOCTH
paboTHUKOB Ha C = 9%. TpebyeTcst HAUTU MPOU3BOJCTBEHHYIO (DYHKIIHIO.

Pewienue. MynbTUTUTUKaTUBHAS IPOU3BOJICTBEHHAS (DYHKIUS IMEET BU/T

F(K,L)= AK*x L%,

r7ie mapaMeTpbl Qg M O UMEIOT CMBICI 3IaCTUYHOCTEH BBITYCKAa COOTBETCTBEHHO IIO

dboHgaM U 110 TPYAy. YUUTHIBAs 3TO, MOXKEM HANTH
a_3_1 a_3_1

=T 20T T Ty
T. €. BBITYCK (DUPMBI OIIPEICIISICTCS] MPOU3BOICTBEHHOMN (yHKITUEH
X = AKY2[1/3,

[Tapamerp A HalimeM, mnojacTaBUB B 3Ty ¢GOpMyJy 3HAYEHUS BBIMYCKa
IPEANPUATHS B ICHE)KHOM BhIpakeHUH X = LM = 10310* = 107 nmewn. en., kanmTana K =
108 nen. en. v tpyma L = 103 ven.:

107 = A(10%)1/2(103)Y/3 <= A =100

Taxum oOpa3omM, OKOHUATETBHO MOJTyYyaeM MPOU3BOJICTBEHHYIO () YHKITHIO

F (K, L) = 100K /2173,

3adaua 2.0 ¢upme ¢ MyJIbTUILNTMKATUBHOM MPOU3BOACTBEHHON (YyHKIMEH
U3BECTHBI clenyromue (aktel. B HacTosiiee Bpemsi OCHOBHBIE IMPOU3BOJICTBEHHbBIE
donms pupmbl onenuBatotrcs B K = 108 nen. en., Bcero B ¢upme 3ansto L = 103
COTPYJHHKOB, KaKJblii M3 KOTOPBIX IPOU3BOAUT NPOAYKIMH B cpeiHeM Ha M = 10*
neH. en. B Mmec. Jns yBenuueHus Bbiycka Ha a = 3% HEOOXOAUMO YBEITUYHUTH
OCHOBHBIC TPOM3BOJCTBEHHbIC (OHABI Ha D = 6% WM yBEIMYUTH YHUCICHHOCTH
paboTHUKOB Ha C = 9%. M3BecTHa cpeHss 3apaboTHas riata W = 103 nen. ex. B Mec. U
NEPHUOJ] aMOPTHU3AIMU OCHOBHBIX MPOU3BOJACTBEHHBIX (oHI0B N = 12 mec. Tpebyercs
paccuMTaTh ONTHUMAJIBHBIA pa3Mep MPOU3BOJCTBEHHBIX (OHIOB MU ONTUMATBHYIO
YHUCIICHHOCTh Pa0OTHUKOB. 3aTeéM HYXHO OINpPENETUuTh, BO CKOJBKO Pa3 yBEIUYUTCA
pUOBUTH PUPMBI TIPH TIEPEX0/Ie K ONTUMAIBLHBIM 3aTpaTaM (PaKTOpOB MPOU3BOICTBA.

Pewenue.Tlpoussoacteennas Gpyukuust Gupmsr: F(K, L) = 100K /2113,

Iena Tpyzna p,= W = 103 nen. en.— 970 3apaboTHas miara, a 1eHa KanuTana Py =
I/n = 1/12 pgeH. ex. paBHa eXEMECSYHBIM aMOPTH3AIMOHHBIM OTYHCICHUSAM Ha
collepKaHMe OJIHOW JIEHEXHOW EJIMHHIIBI TPOW3BOJCTBEHHBIX (OHIOB, TOITOMY
pUOBUTH PUPMBI TIPH TAKUX 3aTpaTax przxa U Kanurasa paBHa'

II(K, L) = X-pgK -p,L=107 — —108 103103 = 5MnH JIeH. eJl.

OnTuMalTbHBIA pa3Mep GUPMBI 3az[aeTc;1 ycaoBusmu (1.2.4), COCTOSIIIIUMU B TOM,
9TO TpeneabHbie d(Q(PEKTUBHOCTH PECYPCOB TOJDKHBI OBITH B ONTHUMAJIBHOW TOYKE
paBHBI IIEHaM pecypcoB. B manHOM ciiydae mpenenbHas GOHIOOTHAYA U TpeaeiabHas
MPOU3BOJUTENLHOCTh TPY/1a PaBHBI COOTBETCTBEHHO

X _ cokg- 1/2]1/3 9X _ 100 p1/2;7-2/3
oK E ’
MOATOMY YCJIOBHUS ONTUMANILHOTO pazMepa pupmbl (1.2.4) npuHUMAIOT BUJT
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50K~1/2LY/3 = 1/12,

100

600LY/3 = K1/2,
_Kl/ZL—Z/B — 103
3

K'/2 = 30L2/3

{600L1/3 = 30L2/3, o {K*:144 000 000,
K = 900L*/?3 L" = 8000.

[Ipu 3TOM BBITyCK (DUPMBI COCTABUT '

X* = 100(K*)Y/?(L*)*/3= 100(144 000 000)*/2(8000)'/3 = 24 000 000 new.
en.,

a mpuEUILIT (K, L) = X*-peK* - p L' = 26 - 105 — —144 - 10° —10%-8-

103=4 wmuH. JeH.e.

3amedaeM, 4YTO ONTHUMAJIbHBIM BBHIOOp 3aTpaT TpyAa W Kamurajga [O3BOJIUII
YBEIIMYUTH MPUOBLTH B IECTH Pas3.

3a0aua 3. Ha pbiHKE HEKOTOPOro ToBapa GpyHKIMs Hpeiokenus S(p) = 2p - 2, a
¢yukuus crpoca D(p) = 10 - p. TpeOyercs onpeaennTb, BO CKOJIbKO pa3 U3MEHHUTCS
paBHOBECHAas 1I€HA TOBapa, PEaM30BAHHBIA CIIPOC M BBIPYyYKA MPOU3ZBOJAUTENS TMPHU
BBeleHnn akmu3a 1o craBke t € (0,1). [Ilomydennsle QopMynbl  HYXHO
MHTEPIPETUPOBATH MIPU YCTAHOBJIEHUHU CTaBKH akuu3a Ha ypoBHe 1, 5, 20, 50 u 90%.

Pewienue.Buauane HalijleM paBHOBECHYIO LIEHY 10 BBEICHUS aKIIM3a:

S(po) = D(po)= 2pg -2 =10 - py © po =4 new. en.

Teneps onpeneanm paBHOBECHYIO LIEHY I10CJIE BBEICHUS HAJIOTa:

S ((1-p) = D(pr)= 2(1 - Yp, - 2= 10 - p, © p,= ——nen. en. (1.3.3)

pe _ 12 _ 1

OueBUAHO, P >Pg, ONPENEINM, BO CKOJIBKO pa3: — = =—

Takum o00pa3oMm, B YCIOBHUSX pacCMaTpUBAEMOTO IpUMEpa Ha MOTPeOUTEIs
JIOKUTCSL OpeMsi OTUIATHI ABYX TPETEH BBEJICHHOIO HAJIOTA, a OCTABUIYIOCS TPETh IJIATUT
IPOU3BOJUTED.

YrtoObI BBISICHUTBb, HaA CKOJIBKO IIPOOCHTOB BBIPACTACT ILICHA IIPU BBCIACHHUU

2
1 3t

Pt _ -
aKIu3a, mpeoopasyeM MocyieHee BEIPAKECHHE: p—t =Tz = 1+ —r
. 1-2 _Z
3 3
Ortcrona cnenyet, 4To BBeAeHUE akiu3a npu ctaBke t = 1% = 0,01 npuBoguT K
20,01 1
HE3HAYMTENILHOMY YBEMUEHHIO UCHBI — HA —5—— = o~ 0,7%, BBenenue 5%-HOTO
3 )
2.0,05 1

= = — =~ 3,5%, /I CTaBOK, PABHBIX
1_2‘0’05 29 ) ) I[ b p

aKiM3a MPUBOJNUT K YBEJIMUYEHUIO LIEHBI Ha

20, 50 1 90%, nonmydaem COOTBETCTBEHHO yBennuyeHue 1ensl Ha 15,4, 50 u 150%.
EcTecTBeHHO, yBeJIMYEHUE II€Hbl MNPUBOAUT K YMEHBIIEHUIO 00bema

pPEaTu30BaHHOrO CIPOCa U MPEJIOKEHUS, U KaK CJIEICTBUE, K YMEHBIICHUIO BBIPYUKHU

IIPOU3BOAUTCIIA. I[O BBCACHH:A HAJIOTa B TOYKC PAaBHOBCCHSA PCaIM30BbIBAJICA CIIPOC

D(py) = 10 - p, = 6 ex.,c BBeneHueM akmmza crpoc ctain paBeHD(p;) = 10 - 22 =

3-2t
18—20te
3-2t A

Haiinem oTHOIIEHE HOBOTO U CTAPOI0 3HAUYCHUH CIIPOCa:
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D(py) _ 18-20t _ 9-10t _ 4t

D(p,) 6(3-2t) 9—-6t 9-6t"
IIpu craBke akuumsa t = 1% W3 MOCHEOHErO BBIPAXKEHHS CIEAYET, YTO CIPOC
40,01 4 0 0 " .
CHIDKAeTC Haj———— = =~ 0,5%,mpu 5%-HOl CcTaBKe aHAJOTHYHBIM pacyer

4-0,05 2
—— = — = 2,3%, 114
9-6-0,05 87 ! =

cTaBoK, paBHbIX 20 n 50%, moxydaem COOTBETCTBEHHO CHMKEHHE cnpoca Ha 10,3 u

IMOKa3bIBACT YMCHBIICHHEC CIIPOCA ITOCJIC BBCIACHHA HAJIOTa HaA

’

9-6-0,9

33,3%, a npu 90%-HOM aKkuM3e B JAHHOM MPUMEPE CIPOC MOJTHOCTHIO MUCUYE3AET:

=1~ 100%.

Tenepp MOCMOTpUM, KaK W3MEHHUTCS BbIpy4YKa MPOU3BOAMUTENS MPU BBEICHUU
aKIu3a.

Jlo BBenmeHus akiu3a BbIpydka paBHapyD (p,) = 4 6 = 24 nen.en.,mocie

BBEJICHUS aKI[M3a BBIPYYKa (C YUETOM YILJIAThl HAJIOTa) U3MEHSETCS J10
24 (1-t)(9-10¢)

(1-t)pD(p) = (3-20)2 H.C].
IIpu aTOM
(A-8pD ) _ 1-0)(9-108) _ , t(7-6t)
PoD (Po) (3-2t)? (3-2t)?
Takum oOpa3om, mnpu craBke akum3a t = 1% BbIpyduka yMEHbIIAETCS
001(7-6:001) g g, 5% -Hoi .
“Gozoonz ~ 8%, npu 0-HOM CTaBKE AQHAJIOTMYHBIA pacyeT IIOKA3bIBAECT

%’535 = %z 4,0%,1711 CTaBOK,
paBHbIX 20 u 50%, nosy4aemM COOTBETCTBEHHO CHM>KEHHE BbIpyukd Ha 17,2 u 50,0%.
[Tpu 90%-HoM akiM3e B JaHHOM MIPUMEPE BhIpyUYKa OyAeT paBHA HYIIIO.

3a0aua 4. ®ynkums crpoca Hekotoporo ToBapa D(p) = 100 — 2p?. Haiitu

AIIACTUYHOCTH CTpoca OT LieHbl Ep npu 1iene p = 5.

YMCHBIICHUC CIIpOCa IIOCJIC BBCIACHHA HAJIO'a Ha

Pewenue. Tax xax S8 = L (100 — 2p?) = —4p, TO PTACTHYHOCTH CIIPOCA MO
dp dp
_ _pab® _  p _ _ _2p? _
uene pasa Ep = —— o (100—2p2)( 4p) = = Ilpu 1uene p=>5

3IIACTHYHOCTH crpoca 1o nene Ep(5) = 2. Tak kak Ep(5) > 1, To npu nene p = 5 310
— TOBAap JIACTUYHOTO CIpOca.

3adaua 5. Oynkuua cmpoca HekoToporo ToBapa D = 50 — 3p; + 2p, + 0,4y.
HaiTi 51acTMYHOCTD CIpOca M0 COOCTBEHHOM 1ieHe E), , NEPEKPECTHBIA KOIPHHUIHEHT
5JIaCTMYHOCTH Cnpoca E,, 51acTHYHOCTL cnpoca OT Joxoja morpeburenei  E, mpu
COOCTBEHHOH IIeHE TOBapa p; = 5, IleHe aJIbTEPHATUBHOTO TOBapa P, = 4 W J0XOAe
notpebuteneit y = 500.

aD .
Pewenue. Tak kak o = —3, TO 3JIaCTUYHOCThH CIpPOca MO COOCTBEHHOM IICHE
1
p1 0D D1 3p1
aBHa E == ———=— —-3) = .
p 1(P1,P2,Y) D dp, (50—3p, +2p,+0,4y) (=3) (50—3p, +2p,+0,4y)

E;(5,4,500) = 0,062,

aD .
Tak kak P 2, TO TEPEKPecTHbIH KOAI(PPUIMEHT >SIACTUYHOCTU CIpoca
b2

—P29D _ 2p;
Ex(p1,p2,y) = D dp,  (50—3p;+2p,+0,4y)’
E,(5,4,500) = 0,033 > 0. [ToaTOMy TOBapsl B3aUMO3aMEHIEMBI.
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3aoaua 6. B monenu DBaHca mpu Y = 2 COpOC HAa TOBAP B MOMEHT BPEMEHHU
paBen d(t) = 10 — 5p(t), npeanoxeHne ToBapa B MOMEHT BpeMeHH t paBHO S(t) =
7 + 3p(t). Ilpu t = 0 navansHas nena p(0) = 4. Haiitu paBHOBecHyI0 1eny p(t) kak
(YHKIMIO BPEMEHH U PAaBHOBECHYIO LIEHY.
Pewenue.3necr a = 10 b—5 a=17,8=3,p,=4. Torna
p(t) = poe -y(b+p)t _|_ (1 _ e—y(b+ﬁ)t) — 46—2(5+3)t +
a a _ 10-7

big §=0,375.

_ ,—-2(5+3)t
e (1 e ).

PaBHOBecHas 1iena paBHa —

3aoaua 7. PaccmarpuBaetcs monenb Conoy ¢ Mpou3BOACTBEHHOM (yHKIMEH
Ko66a-Iyrnaca Y = F(K,L) = 10K%2L%*. Hopma wnaxomnenus p = 0,1, romosoe
BbIObITHE (oHAOoB i = 0,2, romoBoil MHpUPOCT TPYIOBBIX pecypcoB v = 0,15.
OnpenenuTs 3HaYeHUA (QOHIOBOOPYKEHHOCTH, MPOU3ZBOJAUTEIBHOCTH TpyJda U
yJIeTbHOTO NOTPEOJICHNS Ha CTAllMOHAPHOU TPAEKTOPHH.

Pewenue. 3nece A =10,a=0,2,b=0,4. CranuoHapHO€  3HAYEHHE
1 1

PA \1-a 0,1X10 \1-o0,2
(bOHIOBOOPYKEHHOCTH PaBHO kg = | —— = ~ 3,71.
u+v 0,2%x0,15

CranpoHapHOE 3HAYEHHE MPOU3BOJAMTEIBHOCTH Tpyda Y, = Ak = 10 X
3,71%% ~ 13.
CranMoHapHOe 3HAaueHHWE YAeIbHOro morTpedineHus paBuo (1 —p)y, =
(1-01)x13=11,7.
3aoaua 8.
Pemnts 3a1a4uy 11€JI0YMCIEHHOTO IPOTpaMMUpPOBaHus MeTo1oM ["'omopwu.
Ilar 1. ®opMupoBaHue 1e1eBON GYHKIIMU U CUCTEMbl OTPaHHYCHH.
f(x) = x4 + 2x, - max;
OrpaHuveHus 3a1a4i UMEIOT BU:
5x1 + 7x2 <21
—x1 +3x, <8
x; = 0, nesnoe
x, = 0,nenoe
Pemaem 3amauy cumiiekc-MeTooM 0e3 OrpaHMueHUH 1ET0YUCICHHOCTH.
f(x) = x; + 2x, - max;
5x1 + 7x2 <21
—x1 +3x, <8
x1 =0
x, =0
Ilar 2. [IpuBoauMm 3a1a4y K KAHOHUYECKOMY BUAY:
f(x) = x; + 2x, - max;
5x1 + 7x, + x3 = 21
—x1+3x, +x4 =8

X1,2,34 = 0
Iar 3. CocTtaBuM CHUMILIEKC-TaOIUITY:
Ilepemennnie
bazuc P b;
X1 X2 X3 X4

X4 5 7 1 0 21
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X, -1 3 0 1 8
¢ 1 2 0 0 0

Iar 4. ITposepka ycnous: Bce ¢; < 0. Her.

Ilar 5. Beibupaem pazpemaromuii ctoynden, T.e. TOT, I/i€ B MOCIEAHEN CTpOKe
HAXOAUTCA HAMOONBIINI TMOJOXKUTEIBHBIA 3JEMEHT, CTONOEI 2, COOTBETCTBYIOIIHUN
IIEPEMEHHOU X,

Iar 6. [Tposepka ycnosus a;; < 0. Her.

Ilar 7. BwiOop paspemarolieii CTpOKM B COOTBETCTBUU C yclioBHEM Dg =

o % {ab—;}, i a;- > 0, rae S- HoMep pa3periaroneil CTpoKy.
1 crpoka: D; = % =3;
2 ctpoka: D, = g =2 g
T.e. cTpoka 2, a nepeMeHHas X, UCKJIIOUaeTCsl U3 Oa3UCHOIO PELLIECHUsI.
CocTaBUM CUMIUIEKC TaOJMIy C BBIICICHHBIMU pPa3pellaloluMHU CTOJIOIOM U

CTPOKOM.

Basic [lepemenHbIE b;
X1 X2 X3 X4
X3 5 4 1 0 21
X4 -1 3 0 1 8
Cj 1 2 0 0 0
Ilar 8. Ilepecder cumIuiekc TaOIUIIBI
Basic IlepemenHbIC b,
X1 X2 X3 X4
7,33 0 1 -2,33 2,33
b
3| (%) GUDIRYA
-0,33 L 0 0,33 2,67
X
2 (=1 A/ | &/
1,67 0 0 -0,67 -5,33
C.
T ()3 (-2/3 | 19/

Takum oOpa3zoM, B TaHHOM 0a3MCHOM PEIICHHH OCHOBHBIC TIEPEMEHHBIC X,=2,67
" X3=2,33, a HEOCHOBHBIC X U X, paBHBI Hy/t0. [Ipy 3TOM 3HaYEHUE TIENEBOU (PYHKITUU
JUISL 3TOTO pelieHus paBHo 5,33. BepHemcs k mary 4.

Ilar 4. IIposepka ycnosust ¢; < 0. Her.

Ilar 5. HauOoiapmuii MONOXKUTEABHBIA DJIEMEHT HAXOAWUTCA B crojOme 1,
COOTBETCTBYIOIIUM MEPEMEHHON X .

llar 6. [Tposepka ycnosus a;; < 0. Her.

Ilar 7. BeiOop pa3pemaronieit crpokd. O4eBUIHO, YTO CTPOKa 1, T.K. B CTpOKe 2
B paspellamiieM CToJIOlE ecTh OTpUlATeNbHbINA AeMeHT. [Ipu 3ToM nepemeHHast X3
UCKJTtoUaeTcs U3 0asuca.
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Ilar 8. [lepecuer cumIIeKc-TaOIHLIBI.

Basitc [lepemenHbIe b;
X, X, X3 X4
1 0 0,14 -0,32 0,32
X
! VORIGIDIRGD)
0 1 0,05 0,27 2,77
X
2 (1/22) (5/22) (— 61/22)
0 0 -0,23 -0,14 -5,86
C.
J (=°/59) | (=3/59) | (=12%9/,5)

Takum oOpa3zoM, B JTaHHOM 0a3UCHOM pELIEHUH OCHOBHbIE nepemeHHbIe x1=0,32

7 61 .
(Z)I/I xX,=2,17 (Z)’ a HEOCHOBHBIE X3 U X4 pPaBHBI HYJO. [Ipu 3TOM 3HaUeHUE LIEIEBOM

GbyHKIMY 171 3TOTO pelieHus paBHo 5,86. BepHemcs k miary 4.
Iar 4. [Iposepka ycnosus ¢; < 0. Jla.
[TpogosmxuM, UCTIOJIB3Ys ArOPUTM ['oMOpH.

o 7
HaPIJ]eM CJIBIC YaCTU ONITUMAJIBHOT'O PCIIICHHUA: Z =0

61

"22

= 2.
7 61

22 22

o 7 17
HaHJ]eM }IpO6HI)I€ HYaCTH OIITUMAJIBHOI'O peIIICHI/ISKZ —0=—m = -

Bribupaem nepemeHHy0 ¢ HauOojbllIed ApOOHOW YacThiO, T.€. X, C JAPOOHOM

17
9aCTbIO —.
22

BBOIII/IM AOITIOJJHUTCIIBHOC OTPAHNYCHUC LCJIOYUCIICHHOCTH 110 aAJITOPUTMY:
17 17 1 1
by=2—=—2=21f1=0-0=0;f,=1—-1=0;fps =—— 0= fo, =
2 22 22’ f21 ) f22 ' f23 22 22’ f24

> _0=0.

1 5 17 1 5 17
Ox; +0x, + —x2 +—Xx4 = —, OTKYIIA — X3 + — X4 — Xc = —.
1 2 T55X3 T e =5 OTKYAd -9 X3 T 50 X4 5=

Jlo6aBisieM 3TO orpaHUYeHNE K CUMITIIEKC-Ta0JIHIIE:

Basic [IepemeHHbIC b;
X1 X2 X3 X4 Xs
1 0 0.14 0,32 0 1032/
X y
: Cla) | =713 22
) . 0,05 0,27 ) 2.77
X
2 /) | Cly) 1/,
Xs5 0 0 (1/22) (5/22) -1 (17/22)
. ) -0,23 0,14 . -5,86
C.
J (—=2/59) | (=3/59) (- 129/,

lar 4. [Tposepka ycnosus: Bee ¢; < 0. [la. Pemenne HENEI09MCICHHO.
Ilar 5. HaxogquM B HaWMMEHBIIUM 1O MOJIYIIO 3JIEMEHT MyTEM JCJICHUS Cj Ha
COOTBETCTBYIOIIUMN eMy KOI(P(UIIMEHT B HOBOU CTPOKE:
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5 01 3 .5 3
— 2| =|-5|u|l-=+2|=|-2
22 22 22 22 5
HauMeHblInii Mo MOIYJIO 3JIEMEHT HAaxXOJUTCA B cToiOLEe 4 M COOTBETCTBYET
MIEPEMEHHOU X4 .
Iar 6. [Tposepka ycnosus a;; < 0. Her.

Ilar 7. Beibop paspemaroliieii CTpoku.

2 ctpoka: D, = % =12,2;

17
3 crpoka: D3 = - = 3,4, T.e. BIOMpaeM CTpOKy 3, a mepeMeHHas Xs

UCKJIIOYaeTcs u3 0asuca.
Ilar 8. Ilepecuer cumIuieKc-TaOIUIIbL.

Basc IlepemenHbIe b;
X1 X5 X3 Xy Xg
1 0 0,2 0 -1,4 1,4
1 /s (-1%/9) | 1%/
X, 0 1 0 0 1 2
. . 0,2 . -4,4 3,4
X4 /9 (—42/9) | B3%/y)
0 0 -0,2 0 -0,6 5,4
C
J Y9 (=3/5) | (=52/c)

Takum O6p330M, B 0a3ucHOM peliCHN OCHOBHBIC TIICPCMCHHBIC HMCIOT

2 2
HEIEJOYNCIICHHBIE PEIICHHUS: xlzlg, X=2, x4:3§, HEOCHOBHBIE X3 U X5 PaBHBI HYJIIO.

. 2
[Ipu 5TOM 3HAaUEHUE 1IENEBOM (PYHKIIUU JJI STOTO PEIICHUs PABHO 55.

Iar 4. Iposepxka ycnosus ¢; < 0. [la.

[Ipomomxum, UCTIOB3ys AropuT™ ['omopu.

Bri6epeM nepeMeHHY0 ¢ HaUOOBIIIEH APOOHON YaCThIO, T.C. X;.

BBonuM JOMONMHUTENHEHOE OTrpaHUYEHUE IENOYUCIeHHOCTH. Eciau 3HadeHue
KodhumreHTa mpyu nepeMeHHON MEHbIIE HyJs, TO K HEMY NMPUOaBISETCS TaAKOE IEI0e
9HUCII0, YTOOBI IPOOHAS YaCcTh ObLIa MOJOKUTEIHHOM:

vl N

1 3 2 1 3
0x; + O0x, + S X3 + Oxy +Ex5 > <» OTKYZIa - X3 + S X5 — Xe =
Jlo6aBisieM 3TO orpaHUYeHNE K CUMILIEKC-Ta0JIHIIe:

Basc [IepemeHHbIC b;
X1 X2 X3 X4 X5 X6
1 0 0,2 0 -1,4 0 1,4
X
L /) (—12/g) (12%/9)
X, 0 1 0 0 1 0 2
0 0 0,2 1 -4.4 0 3,4
e /e (—42/e) (32%/9)
. . 0,20 . 0,60 ; 0,40
i /) (/s) (?/s)
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-0,2 0 -0,6 0 -5,4
1/ (=3/9) (-5%/9)
Ilar 4. [Tposepka ycnosus: Bee ¢; < 0. [la. Pemenue HENEI0YMCIICHHO.
Hlar 5. HaxoauM B HAMMEHBIINUH 110 MOAYJIIO 3JIEMEHT:

1.1 3 .3
=55 = 1w =S5 = 1
Bri6epem cronberr 3, COOTBETCTBYIOIINI TEPEMEHHON X3.
Iar 6. [Tposepka ycnosus a;; < 0. Her.
Ilar 7. Beibop paspemaronieii CTpoKu: CcTpoka 4, COOTBETCTBYIOIIAS

MEPEMEHHON X ¢, KOTOPYIO UCKIIIOYaeM U3 Oa3uca.
Ilar 8. Ilepecuer cumIuieKc-TaOIUIIbL.

Cj 0 0

Basiic IlepeMeHHBIE b,
X1 X X3 X4 Xs Xg

X1 1 0 0 0 -2 1 1

X 0 1 0 0 1 0 2

X4 0 0 0 1 -5 1 3

X3 0 0 1 0 3 -5 2

Cj 0 0 0 0 0 -1 -5

Takum o00pa3om, B Oa3UCHOM pEIIEHUH OCHOBHBIE TIEPEMEHHBbIE HMEIOT
IEJIOYUCIICHHBIE PeleHus: X1=1, x,=2, x3=2, x,=3, HEOCHOBHBIE X5 U X PABHBI HYIIO.
[Ipu 5TOM 3HAaUEHUE 1IENEBOM (PYHKIIUU JJIS STOTO PEIICHUs PaBHO O.

0) Kpumepuu OUeHUu8aHus KomnemeHyuil (pe3ynomamos):

KonTtponbsHas paboTa omieHUBaeTCs 10 CTO 0AUTHHOM CUCTEME, UCIIOIB3yEeMOU B
NATO HUAY MUDMU. ITpenonasaTeins, orieHUBas paboTy, MPHUIEPKUBACTCS
CIEAYIOIINX KA OLEHUBAHMUSL:

1) npaBUIBHOCTH PEIICHHBIX 3a7a4:

- BCE pacyeThl BHITIOJIHEHBI TpaBUiibHO — 80 0asUIoB;

- pacyeTbl BBHINIOJHEHBI C OJHOU-ABYMsI apu(PMETHYECKUMHU OINMMOKAMH, HE
BIUSIIOIIMMU Ha JaJTbHEHIIINE pacdyeThl B KOHTPOJIBHOM pabote — 75 0asuios;

- pacyeThl BBHITIOJIHEHBI C Oojiee 4eM TpeMs apu(MeTHUeCKMMH OIMMOKaMH, HE
BIUSIIONIMMU Ha JaJbHEHIIINE pacuyeThl B KOHTPOJIbHOM pabote — 70 6amios;

- pacyeThl BBIOJHEHBI C OJHON-IBYMsI apU(PMETHYCCKUMHU ONIMOKaMHU,
BIIUMAIONIMMU Ha JalbHEHIIME pacueTbl B KOHTPOJbHOM pabore — 50 Oanios
(mepBoHaYaJIbHO); KOHTPOJIbHAs pab0oTa OTHPABISAETCSA HA 10padOTKY;

- pacdeThl BBITIOJIHEHBI C Oojee 4eM Tpems apuMETUYECKUMU OIIMOKaMHU,
BIMAIONIMMUA Ha JajbHEWIINE pacyeThl B KOHTPOJbHOW pabore — O Oamios;
KOHTpPOJIbHAs paboTa OTIPaBIsAETCS Ha JOPAOOTKY.

2) IpoBepKa perIeHus 3aja4 ¢ WCIO0Ib30BaHHEM TakeTa HHCTpyMeHToB MSEXcel
«ITouck pemenus»:

- 3aJa4ya nOpaBUIbHO CcHOPMYJIHMPOBaHA, MPOBEpPKA MPOBEJCHA MPABUIIBHO,
NpeJICTaBICHbI pe3ynbTathl B Buje ordyeta MSEXcel «ITouck pemenus» — 10 6amios;
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- IpOBEpKa IMpoBEeJeHa NPaBWIbHO, 3ajadya c(opMyIupoBaHa HEKOPPEKTHO,
NPEJICTaBICHBI pe3ynbTaThl B Buje orueta MSEXcel «Ilouck pemenus» — 5 6amios;

- TIpOBEpKa MpOBEAEHAa HEBEPHO, 3a7adya CHOPMYJIUPOBAHA HEKOPPEKTHO,
MPEJICTaBJICHBI pe3ynbTaThl B Buje orueta MSEXcel «Ilouck pemenus» — 1 6amios;

- IPOBEpKA MPOBEICHA HEBEPHO, 3a/1a4a CHOPMYIHPOBAHA HEKOPPEKTHO MM HE
npescTaBiIeHbl pe3ynabTaThl B BUae otueta MSEXcel «Ilouck permenus» — 0 6amios.

3) 3ammMra KOHTPOJBHOM pPAaOOThl, YMEHHUE TPAMOTHO H3BSCHATHCS, YETKO U
JOTUYHO (OpMYyIHMPOBaTh YCTHO CBOM MBICIH, apryMEHTHPOBAaHHO JI0Ka3bIBaTh
MPaBUIBHOCTD PELICHUS:

- CTYJEHT IPaMOTHO U3bSICHSETCS, YETKO M JOTHYHO (POPMYIHPYET YCTHO CBOU
MBICIIM, apTYMEHTUPOBAHHO JOKAa3bIBAET PEIICHHME 3aJlady KOHTPOJbHOM pabotel - 10
0aJIoB;

- CTYJEHT IPaMOTHO HU3bSICHSAETCS, YETKO M JOTUYHO (POPMYJIHPYET YCTHO CBOU
MBICJIM, HE apTYMEHTHPOBAHHO JI0KAa3bIBAET PEIICHHE 3a1a4 -5 0asuioB;

- CTYACHT TPAaMOTHO HM3BSICHSAETCS, OJJHAKO HEUETKO U HEJIIOTMYHO (HOPMYIUpPYET
YCTHO CBOM MBICIIM, HE apTyMEHTHUPOBAHHO JO0KAa3bIBAET pElICHHE 3a1a4 -2 Oaia;

- CTY/ICHT HE BBITIOJIHAET HUYETO U3 MEePEYNCICHHOr0 B myHKTe 3 -0 0asuios.

6) Onucanue WKaabl OUeHUBAHUA:
- oT 90 1o 100 6anI0B — OTIUYHO;
- oT 75 1o 89 6amioB — XopoIIo;
- oT 60 10 74 GaIOB — YAOBJIETBOPUTEIIHHO;
- MeHee 60 0aIoB — HEYIOBJIETBOPUTEIBHO.
[Ipu sTOM KOHTpOJBHAs paboTa B 1eI0M olleHuBaeTcs B 20 0a/ioB M BXOJUT Kak
OIICHOYHOE CPEJICTBO KOHTPOIBHOM Touku Ne 1.

8.2.3. Konmponvnas paboma Ne 2

a) Ilpumep konmpoavnoii padomor Ne 2

3aoaua 1.

[IpennpusiTie MOXET BBITYCKATh YETHIPE BHUIA MPOAYKIIMH, UCTIOIB3YS JIJISl TOTO
TpU BUJa pecypcoB. M3BecTHa TEXHOJOTHYECKas MaTpuia A 3aTpaT KaXIoro H3
PECYPCOB Ha €IUHUILY KaKJIOW MPOAYKIMH, BEKTOp b 00BEMOB PECypcOB M BEKTOp C
LIEH MPOAYKIIUU:

4 3 45 208
A=[2 5 02], b=[107], c=(36 1425 50).
3 1 25 181

TpeGyetcs onpenaenuTs MPOU3BOACTBEHHYIO TPOrPaMMy, 00€CTICUNBAIOIITYIO
MPEANPUATUIO HAUOOJIBIIYIO BRIPYUYKY IIPU UMEIOIIUXCSI OTPAHUYEHHBIX Pecypcax.

Pewenue. MaremaTuueckass MOJENb 3aJaud TaKoOBa: mpebyemcs Haumu
NPOU3B00CMEEHHYI0 NPOCPAMMY

X = X2 |,

MAKCUMUSUPYIOWYIO BLIPVUKY
z = 36x; + 14x, + 25x3 + 50x, — max
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npu 02PAHUYEHUSAX NO Pecypcam
4x, + 3x, + 4x3 + 5x, < 208,
{le + 5x, + 2x, < 107,
3x1 + x5 + 2x3 + 5x, < 181,
npuyem no cMulCry 3a0ayu
x120,x, =20,x3=20,x4 =0.
Jna peuieHuss 3TOM 3aJadyd JIMHEWHOIO MPOTrPaMMHUPOBAHUSA CUMILIEKCHBIM
METOJOM CHUCTEMY HEpPAaBEHCTB IPU IOMOIIM JOIOJHUTEIBHBIX HEOTPULIATEIbHBIX
HEU3BECTHBIX X5, X¢g, X7 3AMEHUM CHUCTEMOM JIMHEWHBIX aNreOpandecKux ypaBHEHUN

4x, + 3x, + 4x3 + 5x4 + x5 = 208,
{le + 5x2 + ZX4 + Xeg = 107,
3x1 + Xy + ZX3 + SX4 + X7 = 181,

B KOTOPOHW JTOMOJHUTEIbHBIC TIEPEMECHHBIC X5, Xg U X7 UMEIOT CMBICI OCTATKOB
pecypcoB (COOTBETCTBEHHO MEPBOTO, BTOPOTO U TpeThero Buja). Cpenu BCeX PEIICHUM
CUCTEMBI YPaBHEHUH, YIOBICTBOPSIONINX YCIOBUSIM HEOTPHUIIATSIIBHOCTH

X1 =20,x=20,x3=20,x4=20,x5 =>0,x5 =0,x;, = 0.

HY’KHO HalTH TO pPEIICHHE, TPU KOTOPOM IiejieBast (PYHKIIUS MPUMET HauOOJIbIIICe
3HAaUYCHUE.

Bocrmonip3yemcss  Tem, 4YTO TpaBble YacTH BCEX YPaBHCHHUHM CHUCTEMBI
HEOTPUIATEIbHBI, @ caMa CHUCTeMa MMEET MPEANIOYNTAEMbIH BHJI — JOIOJHUTEIbHBIC
TIepEeMEHHBIC SIBIISIOTCS 0a3UCHBIMH, TTO3TOMY MOKHO MPUMEHUTH CUMITJICKCHBIH METO/I.
[Iporecc pemieHus 3amucaH B BHUJAE IOCIECIOBATEILHOCTH CHUMIUICKCHBIX TaOJHIl B
Tabm. 1.

Tabmumna 1
C |Basuc| h 36| 14 | 25 |50 0 |0 | O [Mosichenus
X1 | Xy | x3 | x4 | x5 | X6 | X7

0 X 208 | 4 3 4 5 1 0 O zy = Ch,Aj=¢g; — ¢j, ]
0 X 107 | 2 5 O 2 0 1 O =1,2,..,n;
O | , | 181 |3 1 2 [5]0 0 1

Zy 0z | - -14 25 - 0 0 O min(4;< 0) =

—Z 36 50 —50,min( b; )zﬂ

Ajg> 5

0 Xs 27 1 2 2 0 1 0 41 min(-6;-4;-5) = -6
O | x, [173/5|4/5 23/5 45 0 0 1 -
50 181/5 2/5 min(z; 173/5; 181/5)22

X, 35 15 2/5 1 0 0 15 145 3571

Z 1810-1 6 -4 -5 0 O O 10

—Z z
36| x; 27 1 2 2 0 1 0 41
0 Xe 13 0 3 - 0 - 1 25
50 20 12/5 4/5 Bee A= 0,j =1,2,..,n

X4 O -1 -45 1 - 0 45

3/5
Z 1972-| 0 8 7 0 6 0 4
—Z z
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Kak BmaHO U3 moOCIemHEH CHMIUICKCHON TaONMIBI, ONTHMAJIBHON SBJISCTCS
MPOU3BOJICTBEHHAsl mporpamma x; = 27; x,= 0; x3= 0; x,= 20, oGecneuuBaromias
NPEINPHUIATHIO HAUOOJBIIYIO TPUOBLTL Z* = 1972; Ipu 3TOM OCTaTOK pecypca MepBOro
BUsa x5 = 0, BTOporo Bunaa x,= 13, Tperbero Buaa x-= 0.

Ouenounsie kodpunneHTsr Ay, A,, Az 1 A,UMEIOT CMBICI OLICHOK TEXHOJIOTUN U
MOKA3bIBAIOT, HACKOJBKO YMEHBIIUTCA BBIPYYKa, €CJIM IPOU3BECTH EIUHUILY
COOTBETCTBYIOLIEU TPOAYKIIUH.

Hanpumep, xo3pduument A; = 7 npu nepeMeHHON X3 IMOKa3bIBAET, YTO €CIHU
MIPOU3BECTHU OJHY €AUHUILY MIPOAYKIIUU TPETHETO BUIa (OHA HE BXOAUT B ONTUMAIBHYIO
IPOU3BOJICTBEHHYIO MTPOTrpaMMYy), TO BRIPYUYKa YMEHBIIIUTCS Ha 7 Pyo.

Ocrapmuecs: ko3 dunreHTsl Ag, Ag U A; UMEIOT CMBICHT JBONCTBEHHBIX OIEHOK
PECYpCOB M TIOKa3bIBalOT, HACKOJBKO BO3PACTET BBIPYYKA, €CJIM TMEPBOHAYAIbHBIC
3amackl COOTBETCTBYIOIIETO pecypca YBEIWYWUTh Ha €IuHMIly. Tak, yBeIUYCeHHE Ha
€UHUIlY 3araca MEepBOro pecypca NpHUBEAET K YBEJIUUYCHHIO BBIpYYKHM Ha Ag = 6
€IUHMUII.

JI1s1 mpOoM3BOACTBA €IMHULIBI TTPOIYKIIMU TIEPBOTO BUJIA MPOU3BOJAUTENH JTOJKEH
3aTPaTUTh, KaK BUJHO W3 MATPHILl A, 4 eIUHMIIBI pecypca MEPBOTO BHA, 2 €TUHUIIBI
pecypca BTOPOTO BUA M 3 €IUHUIIBI TPETHETO (IJIEMEHTHI IEPBOTO CTOJIOIA MATPHILHI).
B uenax y;,y, v yzHamm 3atparbl coctaBatr 4y; + 2y, + 3y;. Ilpu peanuzanuu
SAMHUIIBI TIEPBOM MPOIYKIMU HA PBIHKE MBI Moiyuuiiu Obl 36 py6. CremoBarenbHO,
BHYTPEHHSSI OLIEHKA CTOMMOCTU PECYPCOB, U3 KOTOPBIX MOYKHO H3TOTOBUTH €IUHUILY
nepBoro mpoaykra (4y; + 2y, + 3ys3), J0IDKHA COCTaBIATH HE MeEHee 36 pyo.
AHaNOTMYHbIE YCIIOBHS [JIOJDKHBI BBIMOJHATBCA M JJII BCEX OCTAJbHBIX BHUIOB
npoayknuu. [Ipu 3ToM cymmapHast orieHka Bcex uMmeronuxcs pecypco 208y, + 107y,
+ 181y;. nomkHa OBITH MUHUMAJILHOM.

OkoHYaTeNbHO TBOMCTBEHHAs 3a7ada (POpMyTUpYyeTcs Tak: mpebyemcs Haumu
gekmop 06oucmeenHblx oyeHokY = (Y1 Vo V3) MUHUMUSUPYIOWUL 0OWYIO OYEHKY 8CeX
pecypcosf = 208y, + 107y, + 181y; = minnpu ycrosuu, umo no Kaxicoomy 6uoy
NPOOYKYUU CYMMAPHASL OYEHKA BCeX pecypcos, 3ampaiusdemvlX HA HNpouU3s00Cmeo
eOUHUYbL NPOOYKYUU, He MEeHbULe BbIPYUKU, NOJYYAEMOU OM Peanu3ayuy eOUHUYbl 3mou
NPOOVKYUU:

4y, + 2y, + 3y; = 36
3y; + 5y, + y3 =14
5y; + 2y, + 5y; =50

npuyem OYeHKU pecypcos e mozym ovims ompuyamenvHoimu.y, = 0,y, =
0,y; = 0.

3anumiemM TeopeMy O AOMOJHSAONIEH HEKECTKOCTH 1JI 3TOM 3a/1auu:

y1(4x1 + 3x, + 4x3 + 5x, — 208) = 0,
y2(2x1 + 5x5 + 2x, —107) =0,
y3(3xy + x5 + 2x3 +5x, —181) =0,
x1(4y1 + 2y, +3y; —36) =0,
x(3y1 +5y, + ¥y3 —14) =0,
x3(4y1 +2y3 —25) =0,
x4(5y; +2y, +5y3 —50) = 0.
35



M TOJACTaBUM B OTH  ypaBHEHUS YXKE  M3BECTHYIO  ONTUMAJbHYIO
MPOU3BOACTBEHHYIO ITporpamMmy x; = 27; x, = 0; x3 = 0; x, = 20:
y1(4-274+3-0+4-0+5-20—-208) =0,
y2(2-27+5-0 +2-20—-107) =0,
y3(3:27+ 0+ 2-0+5-20-181) =0,
27(4y, + 2y, +3y; —36) =0,
0By1 +5y.+ y3 —14) =0,
0(4y; + 2y3 — 25) =0,
2005y, +2y, +5y;—50)=0

nJIn
y,(208 — 208) = 0, 27(4y; + 2y, + 3y; — 36) = 0,
¥2(94 —107) =0,03y1 +5y, + y3 —14) =0,
y5(181 — 181) = 0,0(4y, +2y; —25) =0,

20(5y; + 2y, +5y; —50) =0.

Bropoe u3 stux ypaBHenuil [y,(94 — 107) = 0] o3Ha4aeT, YTO MOCKOJBKY
BTOPOH pPECypC HCIOJB3yeTCs HE TOJHOCThIO (TIPM BBIMOJTHECHUH ONTHMAIbHOU
IIPOM3BOJICTBEHHOW MporpamMmsbl pacxoayetcs 94 enunuibl u3 107), ero 1BOWCTBEHHAS
orieHka y, = 0. UetBeproe ypaBuenue [27(4y; + 2 y, + 3y; — 36) = 0] o3HayaeT, 4TO
MIOCKOJIbKY TEPBBIH MPOJIYKT BXOJUT B ONTHMAJBHYIO MPOU3BOACTBEHHYIO MPOrpamMMy
(x;= 27), To cymMMapHas JBOMCTBCHHAs OIICHKA pPECypCOB, M3 KOTOPBIX MOYHO
U3rOTOBUTHh €IMHUILY TpPOJyKTa mepBoro Buma (4y; + 2y, + 3y33) AomxHa ObITh
paBHa IieHe 3TOoro mpoaykra (36 py0.). M3 mocnegHero ypaBHEHHS CIEAyeT, 4TO
MOCKOJIbKY ~YE€TBEPTHIM MPOAYKT BXOAUT B ONTUMAJIBbHYIO TPOU3BOJCTBEHHYIO
nporpammy (x,= 20), To cymMMapHasi JBOMCTBEHHas OLIEHKa PECypcoB, U3 KOTOPBIX
MOKHO M3TOTOBUTH €IMHHUILY NMPOAYKTa yeTBepToro Buaa (5y; + 2y, + 5y3) gomxHa
OBITH paBHA IIeHe ATOro IpoaykTa (50 pyo6.). Utak,

y2 =0
4y, + 2y, +3y3—36 =0
51 +2y, +5y3—50=0

PemuB 3Ty cucTteMy ypaBHEHHM, MOJIYYHMM OKOHYATEIBHO, 4YTO Y, = 6,Y, =
0,y, = 4.

3aoaua 2.

[lo Meromy ceBepo-3amagHOTO Yriia OBLI TMOJY4YeH ONTHUMAIbHBIA TIaH
nepeBo3ok. VccneayeM ero Ha ONTUMAIbHOCTb.

70 120 150 130
30 30
4 7 2 3
190 40 120 30
3 1 2 4
250 120 130
5 6 3 7

Pewenue.Haunnatb MOXHO € Jt000M CTpOKM WM Jitoboro crondia. Haunem c
MIEPBOro CTOJIONA, NMpUIKUcaB eMy HOJb. Ha mepBoM miare MOXHO MPUIUCATH CTOJIOIY

T00YI0 OICHKY. B mepBoM cTosbie HaxoasTcs aBe oTMeueHHbIe KieTku (1,1) u (2,1).
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Nx oueHku MOMKHBI ObITh HYyJEBBIMU. M3 3TOro ycioBus, 3Has OLIEHKY MEPBOTO
CTOJIONIA, HAM/IEM OIICHKU MEPBOM U BTOPOM CTPOK.

Ouenka knetku (1,1) = oneHka nmepBoil CTPOKU ILIIOC OIEHKAa MEPOBOro CTOIOIA
TUTIOC YKUCJIO B MPABOM HIKHEM YTy KieTkd (1,1) paBHO olleHKa MepBOil CTPOKU ILTIOC
HOJIb TUTIOC YETHIPE paBHO HYJ0. OTCIOZa OLIEHKA NEPBOM CTPOKU paBHA MUHYC 4.

Onenka kieTku (2,1) = oneHka BTOpON CTPOKH IUTIOC OIIEHKa MEPOBOro CTOIOIA
IUTIOC YUCJIO B MIPABOM HIDKHEM YTy KJIeTKH (2,1) paBHO OllEHKa BTOPOU CTPOKH TLIFOC
HOJIb IUTIOC TPU paBHO HYJIO. OTCIO/1a OLIEHKA BTOPOIl CTPOKU paBHA MUHYC 3.

HalinenHbsle OLICHKHM CTOJIOIIOB 3amuIIeM Moj TaOJuiel, HalJIEeHHBIC OIIEHKHU
CTPOK — CIIpaBa OT TaOJUIIBI.

[Tonyyum HOBYIO TaOIMUILY 1:

Tabmumna 1
70 120 150 130 OneHka CTpOKH
30
30 4 7 2 3 -4
40 120 30
190 3 1 2 4 3
120 130
250 5 6 3 7
Orenka cToona 0

Tenepp HaiiieM OTMEUEHHYIO KJIETKY, UIi KOTOPOW H3BECTHBI OIEHKA CTPOKH
Wi oreHka ctoibma. Hampumep, kimerka (2,2). s Hee u3BeCTHa OIEHKA CTPOKH.
Onenka kieTku (2,2) = olleHKa BTOPON CTPOKH IUIIOC OIEHKa BTOPOTO CTOJIOIA ILTIOC
YKCII0 B MPABOM HIKHEM yriay kieTku (2,2) =(-3) + ouenka Broporo croubia +1 = 0.
OTcro/1a olleHKa BTOPOTO CTOJIOA paBHa 2.

[Tonmy4yum HOBYIO TaOIUILY 2:

Tabmuma 2
70 120 150 130 OrnieHKa CTPOKHU

30
30 A 7 2 3 A

40 120 30
190 3 1 2 4 -3

120 130
250 5 6 3 7
OreHka cToJyioma 0 2

JInst oTMeueHHOM KJeTKH (2,3) u3BeCTHA TOJIBKO OLIEHKA CTpOKU. OIIeHKa KIETKU
(2,3) = olleHKa BTOPOW CTPOKH IUTIOC OIIEHKA TPETHEro CTOJI0Ia IMUIFOC YHUCIIO B IPABOM
HIKHEM yriy kietku (2,3) =(-3) + ouenka tpetbero ctosbua +2 = 0. OueHka TpeTbero
croJyidla paBHa 1.

[Tonyunm HOBYIO TabHUIy 3:
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Tabmuna 3

70 120 150 130 OneHka CTpOKH
30 ? 4 7 2 3 A
190 40 . 120 . 30 , . 3
250 - . 120 . 130 ,
Onenka crosndua 0 2 1

Onenka knetku (3,3) = olleHKa TPeThel CTPOKHU IUTIOC OIIEHKA TPEThEro CToj0Ia
IUTIOC YHUCJIO B MPABOM HIKHEM YTy KieTku (3,3) = oleHka TpeTbel cTpoku + 1 + 3 =
0. Ouenka TpeTbel CTPOKH paBHa -4.

[Tonyyum HOBYIO TaOIUILy 4:

Tabmuna 4
70 120 150 130 OneHka CTpOKH
30
30 A 7 2 3 4
40 120 30
130 3 1 2 4 -3
120 130
250 5 6 3 7 A
Orienka croomna 0 2 1

Onenka kietku (3,4) = OLIGHKAa TPEThEeW CTPOKM IUIFOC OIIEHKA YETBEPTOTO
CTOJNOIIA TUTFOC YKCIIO B MTPABOM HUXKHEM yTiy KieTku (3,4) = (-4) + olleHKa 4eTBEepTOro
crosibria + 7 = 0. OmieHKa 4eTBepTOro CTOJI0Ia paBHA -3.

[TomyuynM HOBYIO TabyHITy 5:

Tabmuna 5
70 120 150 130 OrneHKa CTPOKHU
30
30 4 7 2 3 A
40 120 30
190 3 1 9 4 -3
120 130
250 5 6 3 7 4
OreHka cToJyioma 0 2 1 -3

HaliieHpl OIleHKH BCEeX CTPOK M CTOJOIOB. BBIUMCINM OIEGHKH BCEX KJICTOK U
COCTaBUM MAaTPHUILy OLIEHOK.

Omnenka knetku (1,2)= oleHKa MEpBOW CTPOKH + OIEHKAa BTOPOTO CTONOma +
YHCIIO B IPAaBOM HWKHEM yriry kietku (1,2) = (-4) + 2+ 7 = 5.

Ouenka kietku (1,3)= oleHka mepBOM CTPOKH + OLIEHKA TPEThEro cTojidua +
YHCIIO B TPaBOM HUXHeM yriry kiietku (1,3)=(-4)+1+2=-1. U ..

[Tonyyaem mMaTpuily OLIEHOK:

-1
0

0 5
0 O
1 4 O

Z‘z‘).
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Tak kak MaTpuila ONEHOK COAEPKHUT OTPUIIATEIbHBIEC YHUCIA, TO TUIAH MOCTaBOK
SBIISIETCS HEONTUMANIBHBIM. BBIOMpaeM KJIETKy ¢ HaMMEHbBIIEH OLIEHKOH. DTO KIETKa
(1,4). Ee onenka paBHa (-4). 3ajmaua 3aK/II04aeTcsl B MOCTPOCHHUM LMKJIA TEpecyeTa.
Beixonst u3 kmetku (1,4) u aBUTAsICh TOJNBKO MO OTMEYCHHBIM KIETKaMm, TpeOyercs
BEpHYThCcsl B craproByto kietky (1,4). Ilpm »TOoM 3ampemiaercsa nenaTh JABa
MOCTIEIOBATENBHBIX IIara B OJJHOW CTPOKE WM B OJTHOM cTouOIe. Hampumep, moaxoaut
muka (1,4) - (1,1) — (2,1) — (2,3) — (3,3) — (3,4) — (1,4). I'papriuecku LUKI MPEICTABICH
Ha pUCYyHKe 1.

(1,1) (1,4)
- +
30
(2,1) (2,3)
+ -
40 30
(3,3) (3,4)
+ -
120 130

Pucynok 1 — [lukn nepecueTa olieHOK

CraproBoii kietke (1,4) mpumnuineM 3HaK «+». JIBUrasch Mo LUKy, Yepeayem
3Haku. Cpeau MOCTaBOK B KJIETKHU CO 3HAKOM «-» (3T0 kinetku (1,1), (2,3), (3,4)) Haitnem
muHuManbHyr0: min(30,30,130) = 30. Ilocie 3TOro B KIETKax CO 3HAKOM «-»
YMEHBIIINM TIOCTaBKM HA STOT MUHUMYM, a B KJIETKAaX CO 3HAKOM «1) yBEJIMYUM HA 3TOT
mMuHuMyM. Knetka (1,4) cTaHOBUTCSI OTMEUEHHOM.

Ecin nmonydeHa oJiHa KJIETKA C HYJIEBOM MOCTABKOM, TO OHA CTAHOBUTCS ITYCTOM.
B nmpumepe takux kierok ase (1,1) u (2,3). [Toatomy mycToli 0OBIBUM TOJBKO OJHY U3
HUX ¢ HanOonbmuM Tapudom — kietky (1,1). B kierky (2,3) Oyner cienana HyJeBas
MOCTaBKa, M OHA OCTAHETCI OTMEYEHHOW. OTO JenaeTcss [JIs  BBIIOJHEHUS
COOTHOIIICHHUS: YNCIIO0 OTMEUYEHHBIX KIETOK = YUCJIO CTPOK + 9ncio cTon01moB — 1.

[Tommygaem HOBBIH TUTaH MOCTABOK (Tabyuia 6)

Tabmumna 6
70 120 150 130 O1neHKa CTPOKHU

0 30
30 4 7 2 3 0

70 120 0
190 3 1 2 4 3

150 100
250 5 6 3 7 A
OreHka cToyona 0 2 1 -3

TpeOyercs cneauTh, 4YTOOBI CyMMBbI MOCTABOK MO CTPOKaM M CTOJIOLAM ObLIH
PaBHBI MOITHOCTSIM MOCTaBIIMKOB U CIIPOCY NOTpeOUTENel COOTBETCTBEHHO.
J171s1 HOBOTO IJIaHA HAXOJIMM OLIEHKU CTPOK U CTOJIOIIOB.
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[Tomyyaem maTpuily OLIEHOK:

4 9 3 0
0 0 0 —-2)
1 4 0 O
[Inan He omTUManeH, T.K. OlleHKA KJeTkH (2,4) meHbiie Hyns. CTpoum il Hee

muki nepecyera: (2,4) — (3,4) — (3,3) — (2,3) — (2,4), rpadudeckn u300paKeHHBIH Ha
pUCYHKE 2

(2,3) (2,4)
- +
0
(3,3) (3,4)
+ -
150 100

Pucynox 2 — [{ukn nepecueTa OlieHOK

min(0,100) = 0. Kiretka (2,3) craHOBHTCS IyCTOH, a KieTka (2,4) OTMeueHHOMI
(nyneBas moctaBka). HoBblil miian nmoctaBok (Tabnuua 7):

Tabmuma 7
70 120 150 130 Or11eHKa CTPOKHU
30
30 4 7 2 3 2
70 120 0
190 3 1 2 4 -3
150 100
250 5 5 3 -6
O1tenka cronbma 0 2 3 -1

J1J1st HOBOTO TIJIaHa HAXOJAMM OLIEHKH CTPOK U CTOJIOIOB.
[Tomyuaem mMaTpuIly OLIEHOK:

2 7 3 0
( 0 0 2 O).
-1 2 0 O

[Inan He onTuUManeH, Tak Kak oleHka kieTku (3,1) menbmie Hyns. CTpoum st
Hee kI nepecueta: (3,1) — (2,1) — (2,4) — (3,4), n300pakeHHBIN Ha PUCYHKE 3.

(2,1) (2,4)
- +
70 0
(3,1) (3,4)
+ -
100

Pucynok 3 — [luki nepecueTa OLEHOK
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min(70,100) = 70. Kuerka (2,1) cranoBuTcs myctoil. HOBBIN IUIaH MMOCTaBOK
(Tabnuma 8):

Tabmumna 8
70 120 150 130 OneHka CTpOKH

30

30 4 7 2 3 -1
120 70

190 3 1 2 4 2
70 150 30

250 5 6 3 7 E

Orenka cToyoma 0 1 2 -2

J1J1st HOBOTO IJ1aHa HAXOJAMM OLIEHKH CTPOK U CTOJIOIOB.
[Tonyyaem maTpuily OLIEHOK:

3 7 3 0
(1 0 2 0).
0 2 0 O

Marpuiia OleHOK HE COACPKHUT OTPHUIATEIbHBIX uKcen. [lomydeH onTumanbHbIN
1aH noctaBok. CymMMapHBbI€ 3aTpaThl Ha IEPEBO3KY IPy3a PaBHBL:

3x30+1%x120+4x70+5%x70+ 3 x 150 + 7 x 30 = 1500 py6ueii.

[lepBoHauanbHO CyMMapHBIC 3aTpaThl Ha TIEPEBO3KY TIpy3a, IOCYUTAHHBIC
METOJIOM «CEBEPO-3ala{HOTO yIiiay cocTaBisu 1690 pyoneit.

[locTaBmmk A; nomkeH mnoctaBuTh 30 enuHuil rpy3a mnorpedburento B,.
[ToctaBmuk A, moibkeH moctaBuTh 120 enuHuIll rpysa norpedutento Bo,u 70 enuHuUIl
rpy3a mnorpeburento B,. [locraBmmk Az gomxeH mnocTaBuTh 70 eauHUI] Trpy3a
norpedutento By, 150 enunun rpysa norpedutento B, 30 equnull rpy3a noTpeduTeNto
B,.

3aoaua 3.

Haiitu ycnoBHbIi skcTpemyM pyukimu f(xq, X,) = x,x, 0pu x2 + x5 = 8,

Pewenue.x? + x5 = 8, 1.e. x? + x5 — 8 = 0. CocransgeM QpyHxuuro Jlarpanxka
L(xy,%x5,A) = x1x, + A(x? + xZ — 8). HaxoauMm ju1st 3Toit QYHKIMH YaCTHBIE
IIPOU3BOJIHBIE TIEPBOTO MOPSIIKA:

oL _ L 2 2 _
o a—xl(xlxz + A(x? +x% — 8)) = x, + 24xy,
oL _ oL 2 2 _
a_xz = a_xz(xlxz + /1(3(1 + xz - 8)) — xl + ZAXZ,
oL
- =xf +x5 —8.
[Tonyyaem cuctemy ypaBHEHUIA:
a_ g
0x xZ + ZAX1 =0
a—L =0 = X1 + ZAXZ =0
0x, 2 2
oL x1 + xz —8=0
i 0
Ecmm x; = 0, 10 x, = 0 (ux 1-ro ypaBHenus). Torma x2 + x2 — 8 = 02 + 0% —
8 = —8 # 0, T.c. He BoITIONHAETCS 3-¢ ypaBHeHHE. [loaTomy x; # 0 u 24 = — % (u3 1-
1

ro YpaBHEHHS).
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[ToacTaBum 310 B BTOpOE ypaBHeHue: 0 = x; + 2Ax, = x; + (— —) Xy = X1 —

=2 Orcronma x2 = x2.

IlozmcTaBuM 3T0 B TpeThe ypaBHeHne: 0 = x2 + x5 — 8 = 2x2 — 8, 1.e. x2 = 4,
x; = +2. Ho x, = +x;. [Tonyuaem getbipe Touku: (2,2), (2,-2), (-2,2), (-2,-2).

Ecnu cuctema ypaBHEHHIT HMEET HECKOJIBKO PEIICHUH, TO MOYKHO MOCTYITUTh
CIIEYIOIIUM 00pa3oM: HalileM 3HaueHUs MCXOAHOM QyHKIwH f (X1, X,) B MOTYYCHHBIX
TOYKaX U CPE/IM ITUX 3HAYCHUI BhIOEpEM HaHOOJbIlIee M HAUMCHBIIICE.

f(22)=2%x2=4,f12,-2)=2%x(-2)=—-4, f(-2,2) =(-2) x 2 = —4,
f(=2,-2) = (—2) X (=2) = 4, B TOUKaX fryqx = 4 B TOUKAX (2,2) U1 (-2,-2), frnin =
—4 B Toukax (2,-2) u (-2,2).

0) Kpumepuu oueHu8anus KomnemeHyuii (pe3yiomamaos):

KonTtponbsHas pabora olileHMBaeTCs MO CTO OATbHOM CHCTEME, UCTIOIb3YEMOU B
NATO HUAY MUDMU. TlpenonaBatens, orieHUBas paboTy, IpUAEPKUBACTCS
CJIEIYIOIINX IIKaJ OLICHUBAHUS:

1) mpaBUIIBHOCTH PELLICHHBIX 33/1a4:

- BCE pacyeThl BHITIOJHEHBI MPaBWIbHO — 80 OaIOB;

- pacueThl BBITIOJIHEHBI C OJHOW-IBYMS apu(PMETHYECKUMHU OIIMOKaMH, HE
BJIMSIONIMMU Ha JaJIbHEHIINE pacueThl B KOHTPOJIbHOM pabote — 75 0asuios;

- pacyeTbl BBHIMIOJIHEHBI C Oojiee 4eM TpeMs apu(MeTHuecCKMMH OIIMOKaMH, HE
BJIMSIONIMMU Ha JaJIbHEHIINE pacueThl B KOHTPOJIbHOM pabote — 70 6asuios;

- pacyeThl BBIOJHEHBI C OJHOM-IBYMsSI apU(PMETHYECKUMHU ONIMOKaMHU,
BIMSIONIMMU Ha JalbHEWIIHe pacueThl B KOHTpOJbHOW pabote — 50 OGamioB
(mepBoHayaNbHO); KOHTPOJIbHAS paboTa OTHPABIIAETCA Ha TOPAOOTKY;

- pacueThl BBITIOJHEHBI C OoJjiee YeM TpeMs apuPpMETHUUYECKUMHU OIINOKaMH,
BIMSIONIMMU Ha JajbHEHIINE pacyeTbl B KOHTpOIbHOM pabore — 0 0Oamios;
KOHTpPOJIbHAS paboTa OTIpaBiseTCs Ha JOpaOOTKY.

2) mpoBepKa pelicHus 3aa4 ¢ UCIOIb30BaHUEM IakeTa nHcTpyMeHToB MSEXCel
«Ilouck pemeHus»:

- 3ajada TpaBWIbHO CGHOPMYIHpPOBAaHA, NPOBEPKAa TNPOBEJEHA TMPABUILHO,
IpeJICTaBICHbI pe3ynbTathl B Buje ordyeta MSEXcel «ITouck pemenus» — 10 6amwios;

- TIpOBEpKa TMpoBejeHa MPaBWIBHO, 3a7avya copmMyIupoBaHa HEKOPPEKTHO,
MIPEJICTaBJICHBI pe3ynnbTathl B Buje ordyeta MSEXcel «Ilouck pemenus» — 5 6amios;

- TIpOBEpKa TMpOBEACHAa HEBEPHO, 3a7ada CcHOpPMYIUPOBaHA HEKOPPEKTHO,
MIpEeJICTaBJICHBI pe3ynbTathl B Buje ordeta MSEXcel «Ilouck pemenus» — 1 6amios;

- IpOBEpKa MPOBEJICHA HEBEPHO, 3a/1a4a chOpMYITUPOBaHA HEKOPPEKTHO WM HE
NpeJICTaBJICHBI pe3ynbTathl B Buje oryeta MSEXcel «Ilouck pemenus» — 0 6Gayios.

3) 3ammTa KOHTPOJIbHOW paldOThl, YMEHUE TIPaMOTHO H3IBACHITHCA, YETKO H
JoruyHO (hOopMyIMpOBaTH YCTHO CBOM MBICTH, apTyMEHTHUPOBAHHO JOKa3bIBATh
MPaBUIIBHOCTh PELICHUS:

- CTYJIEHT TPaMOTHO U3bSICHSETCS, YETKO M JIOTUYHO (POPMYJIUPYET YCTHO CBOU
MBICJIH, apTyMEHTHPOBAHHO JOKA3bIBACT DPEIICHHWE 3a7ad KOHTPOJIBHOU paboTel - 10
0aJlIoB;

- CTYJIEHT TPaMOTHO U3bSCHSETCS, YETKO M JIOTUYHO (POPMYJIUPYET YCTHO CBOU
MBICJIM, HE apTYMEHTUPOBAHHO JIOKA3bIBAET pELICHUE 3a7ay - 5 0asuioB;
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- CTYACHT T'PaMOTHO H3BSICHAETCS, OJHAKO HEYETKO M HEJIOTUYHO (OpMyIUpYyeT
YCTHO CBOU MBICIIY, HE apTYMEHTHUPOBAHHO JOKA3bIBAET PELICHUE 3a1a4 - 2 Oaa;
- CTY/ICHT HE BBINOJIHAET HUYETO U3 MEePEeYUCICHHOro B MyHKTe 3 - () Oasuios.

8) Onucanue WKaibl OUeHUBAHUA:
- 0T 90 1o 100 6aI0B — OTIIMYHO;
- oT 75 1o 89 6amioB — XopoIo;
- oT 60 10 74 GamIOB — YAOBJIETBOPUTEIHHO;
- MeHee 60 0aIoB — HEYJIOBIETBOPUTEIBHO.
[Ipu sTOM KOHTpOJBHAsE paboTa B 1eJIOM olleHUBaeTcs B 20 0auioB U BXOAUT Kak
OIIEHOYHOE CPEJICTBO KOHTPOJIbHOU TOUKU No 1.

8.2.4. Konmponvnaa paboma Ne 3
a) IIpumep konmponvnoi padbomer Ne3

3aoaua 1.
JlaHa cTpykTypHas cxema oTpaciei 1 u 2, npencraBieHHas Ha pUCyHke 1.

150

c Ortpacas 1 >
400 Koneunbl
50 A i MpoOayKT
100 200
v
c Otpacas 2 250 |
500 g

150

Pucynok 1 — CtpykTypHa cxema otpacieit 1 u 2

Pewenue. lmeem X1 = 4‘00, Xy = SOO,yl = 150, YV, = 250, X11 = 50, X12 =
200, Xy1 = 100, Xop = 150

X 50 x 200 x 100
Orciona ay; === =-—=0,125,a;, == ==—=04,a,;, =2 =—-=
x, 400 X, 500 x, 400
X 150
0,25, a;, = e 0,3
Xy 500

_ (Q11 Qg2 . 0,125 0,4
CprKTypHaﬂ MaTpHna A= (a21 azz) - ( 0,25 0,3)

Torma max (0,125+0,25; 0,4+0,3)=0,7< 1. Martpurma AnpoayKTHBHA.
300)

X=AX+Y. IlycTb HOBBIIl BEKTOP BaJOBOI'0 BBIITYCKa X=( 450

Torma COOTBETCTBYIOIINI BEKTOP KOHEUHOTO MPOAYKTA

Y=X—-—AX=EX—AX = (E—A)X=
(6 D= o) C=( % O om G-
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B (0,875 —0,4) (300) _ (0,875 X 300 + (—0,4) X 450) B (82,5)
~\-0,25 0,7 /\450/ " \ —0,25x300+ 0,7 x450 ) \240/°

3ameuanue. Matematnueckas pynkmaust MYMHOX mactepa ¢yskiuii f, makera
Excel mo3Bonsier OBICTPO MEepeMHOKUTH MaTpullbl. [lepen BbI30BOM 3TO# (QyHKIMH
HAaJI0 BBIJICIUTH MBIIIKOM JIHANa30H SYEEK HYKHOTO pa3sMepa, KyJAa MOCJE BBIIOJIHEHUS
Mpoleaypbl OyaeT MOMEIIeH OTBeT. f, =Mamemamuueckue — MYMHOX — OK.
[losiBnsieTcss AMANOroBoe OKHO, KOTOPOE HYXHO 3amojHuTh. B rpadax maccus 1 un
Mmaccug 2 yKa3bpIBa€TCA CChUIKA Ha S4YEWKH, coJepX auue 3HadyeHus |-ro um 2-ro
MAaTpUYHBIX MHOXKHTEJIEW COOTBETCTBEHHO. Ilocnme storo Haxkmmaercs He OK, a
oaHOBpeMeHHas komOunanus kinasuin Ctrl+Shift+Enter.

[TycTh HOBBIN BEKTOpP KOHEYHOTO MPOAYKTa Y = (388)

Haiinem coOTBETCTBYIONIMI BEKTOpP BaJOBOI'O BbIMycka X (3TO MOXKHO CJ/EJaTh,
Tak Kak MaTpuia A MpoayKTUBHA).

Y=(E—A)X=. Torna X =(E—A)"'Y. Marpuna (E — A)~! naswiBaercs
mampuyeil NOIHbIX 3ampam.

e-a= (200 or)

a b
BCHOMHI/IM, qTO 06paTHa51 ManI/IIIa JJI51 ManI/IIII)I B = ( d)BI)I‘II/ICJISIeTCSI I10
C

. -1 __ 1 d _b
dopmyne: B~ = — (—c 4 )

Torma X = (B =M = s x (o5 0875) (500) =
1 (260 _ (507
M(312,5) ~ (610)'

3ameuanue. Marematnueckas (ynkius MOBP mactepa (yskmuii f, makera
Excel mo3Bomser ObICTPO HaWTH 0OpaTHYIO MaTpuily. Ilepes BbI30OBOM 3TO# (YHKIIUH
HAJ0 BBIICIUTH MBIIMIKOM JUAMa30H SYeeK HYXXHOro paszMepa (MOpsaoK oOpaTHOU
MaTpPHUIIBl PABEH MOPANKY MCXOJHOW MATPHIlbI), KyJa MOCIE BBIMOJHEHUS MPOLEAYPHI
Oyner momenieH OTBeT. f, >Mamemamuueckue — MOBP — OK. Tlosasercs
JIMAJIOTOBOE OKHO, KOTOPOE HYXKHO 3alloJHUTh. B rpade maccus yka3piBaeTCsl CChUIKA
Ha SAYEUKH, COJIEPKALINE IEMEHTBI NCXOAHOM MaTpullpl. [locne 3Toro Haxxnumaercs He
OK, a omnoBpeMeHHast komOuHanus kinasum Ctrl+Shift+Enter.

3aoaua 2.

['maBHOMY MHXEHEpPY KOMIIAHUM HAJ0 PEIINTh. MOHTHUPOBATh WU HET HOBYIO
MIPOU3BOJICTBEHHYIO JIMHUIO, HMCIOJIB3YIONIYI0 HOBEWIYI0 TeXHOJOoruio. Eciu HoBas
muHUsS OyneT paboTarh OE30TKA3HO, TO KOMMAHUS MONXYIHT IpuObuth 200 MITH. pyOIIeH.
Ecnmu ona otkaxer, 4to kommnanus notepser 150 mmH. pyOneit. [lo orneHkaM riiaBHOTO
MHXeHepa cymiecTByeT 60% IIaHCOB, YTO HOBasl MPOU3BOJACTBEHHAs JIMHUS OTKaXeT.
MoxHO co3AaTh IKCHEPUMEHTAIBbHYIO YCTAHOBKY, a 3aT€M PEIINTh, MOHTUPOBATh WIIU
HET MPOU3BOACTBEHHYIO JIMHUIO. DKCIEPUMEHTalIbHAsl yCTaHOBKa o0oiiaeTcs B 10 MiH.
pyosieit. ['maBHBIM WHXEHEp cuWTaer, 4ro cymectByeT 50% 1maHcOB, dYTO
AKCHEpUMEHTaIbHAs YCTaHOBKA OyneT paborars. Ecnu skcrniepuMeHTaabHas yCTaHOBKA
Oyner pabortath, T0 90% mmaHCOB 3a TO, YTO CMOHTHPOBAaHHAs IPOU3BOICTBEHHAs
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JUHUS Takke Oyner pabotarb. Ecim skcnepuMeHTanbHash yYCTaHOBKA He OyaeT
paborath, To 20% mIaHCOB 3a TO, YTO MPOM3BOACTBEHHAs JUHUSA 3apaboTaer. CienyeT
JU  CTPOUTH  OKCHEPUMEHTAIbHYIO  yCTaHOBKY? CienyeT 74  MOHTHUPOBATh

IIPOU3BOJCTBEHHYIO0 JTUMHUIO? KakoBa okumaemas CTOMMOCTHAas OLEHKA HAWIYYIIETO
pemeHus’?

Pewenue.
200
MoHTtupyem
manmio " -150
165 .
YcranoBka 9 L
a00TaET | 2 [=======mmememmee 0
72,5 P He montupyem
JINHUIO
Crpoum 200
YCTaHOBKY .- MoHuTupyem
” 0 NUHUEY__—mm==""""
72,5 e 10 He paboTaer 3 -150
1 He MOHTHPYSM ==~
- JIMHUIO O
HC\(\:TPO!IM YCTaHOBKY
\\\\\\ -10 Jluawms paGoraet 200
T MonTHpYeM 0,4
0 JMHHIQ o= 0,6
™ 4 - o Jlunma ne paGoracT -150

He MOHTnpye;v; """""
JIMHUIO
0

B y31e F BO3MOXKHBI HCXOJIIBI «JIHMHHUSA paboraer» ¢ BeposTHOCTHIO 0,4 (4To
npuHOCUT TpuOBLTE 200) U «wiuHKUS He paboTaeT» ¢ BeposATHOCTHIO 0,6 (4TO MPUHOCHUT
yobITOK -150) = onenka y3ma F. EMV(F) = 0,4 x 200 + 0,6 X (—150) = —10. Dro
YHCJIO TUIIETCS Hall y3J0M F.

EMV(G) = 0.
BBB y3n1e 4 BbiOMpaeM MeXy PEIICHUEM «MOHTHUPYEM JIMHUIO» (OLEHKA 3TOTO
pemieanss EMV(F) = —10) u pemieHHEM «HE MOHTHPYEM JIMHHIO» (OIEHKAa 3TOrO

pemeruss EMV(G) = 0): EMV(4) = max{EMV (F),EMV(G)} = max{—10,0} = 0 =
EMV(G). Dty oueHKy 3amuiieM Haja y3ioM 4, a penieHue «MOHTHPYEM JIUHUIOY
0TOpachiBaeM M 3a4EPKHBACM.

AHaJIOTUYHO:
EMV(B) =0,9x 200+ 0,1 x (—150) = 180 — 15 = 165.
EMV(C) = 0.

EMV(2) = max{EMV (B), EMV (C)} = max{165,0} = 165 = EMV (B).
[ToaTomMy B y311€ 2 0TOpackiBa€M BO3MOKHOE PEIICHUE «HE MOHTHUPYEM JIUHUIO.

EMV (D) = 0,2 x 200 + 0,8 x (—150) = 40 — 120 = —80.

EMV(E) = 0.

EMV (3) = max{EMV (D),EMV(E)} = max{—80,0} = 0 = EMV(E). Ilostomy
B y37ie 3 0oTOpackiBaeéM BO3MOKHOE PEIICHUE «KMOHTUPYEM JIMHUIOY.

EMV(A) =0,5x165+0,5x0—10 = 72,5.
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EMV (1) = max{EMV (A), EMV (4)} = max{72,5;0} = 72,5 = EMV (A).
[ToaToMy B y31e 1 orOpaceiBaeM BO3MOKHOE PEILIEHUE «HE CTPOUM YCTAaHOBKY».

Oxunaemasi CTOMMOCTHasi OIIEHKAa HAWIydIlero peuieHus paBHa 72,5 MIIH.
py6neit. Ctpoum yctaHoBKy. Ecnu ycraHoBka paboTaer, To MOHTHpyeM JuHUIO. Eciun
yCTaHOBKa HE pabOTaeT, TO JIMHUIO MOHTHUPOBATh HE HAJO.

3aoaua 3.
Haiitu pemenne MaTpudHOU UTPHI
1 4
A=|3 -2
0 5
Pewenue. [punuiiem crondiam BepossTHOCTH q U (1 — g) COOTBETCTBEHHO:
q(1—q)
1 4
3 —2
0 5

[Monyunm nuHelHbIe 3aBUCUMOCTH U;(q) =1 X q+4 %X (1 —q) =4 —3q (1),
H2(q) =3xq+(-2)x(1—q)=59g—-2 (2), wp3(q) =000xq+5%x(1—¢q)=
5—5q (3).

N306pazum ux rpaduku (pucynok 1). 0 < g < 1.

. 1V}

WO R O R N WS O
1

Pucynok 1 — I'paduiku TMHEHHBIX 3aBUCUMOCTEH

Bossmem BepxHioto orubaromniyro. Ito nomanas ABCD. Touka B — 3To TOuka ¢
HAaWMEHBIIIEH BTOPOW KOOPAMHATOM Ha dToi orumbatomeit. Touka B — 310 TOUKa
nepeceuenus npsaMbIx (1) u (2). [oatomy nmpunumemM nepBoil CTpoKe BEPOATHOCTH P, a
BTOPOUl CTpOKE — BEpOSATHOCTh 1 — P. BceM ocTanbHBIM CTpOKaM MPUIUIIEM HYJIEBbIE
BepoATHOCTU. HaitneM koopauHaTel TOUKH B.

4-30=5q-2,q= 3/ 4 (BEPOSITHOCTH HPUMEHCHHSI HTPOKOM B CBOCH IepBOii

cTpareruu), 1—Q = 1/ 4 (BEPOATHOCTH MpPUMEHCHWS HIPOKOM B cBoedt BTOpOi

ctparerun). Bece mudpsl urpok B nenut Ha monHOIEHHBIE «4eTBEpKU». [lepBbie Tpu
uu@pbl OTHOCATCS K MEPBOM CTpaTEruu, a MOCIEAHsAS — KO BTOPOM CTpaTeruu: nepnas
ctparerus (1, 2, 3, 5, 6, 7) u Bropas ctparerus (4, 8). Ilepen cBouM ouepeHBIM X0J10M
UTPOK A CMOTPUT B TabJuUIly ciay4dalHbiX yucen. Eciu «Bbinianaer» 4, 8, To OH Urpaer

BTOPYIO cTpateruro. Llena urpsl v = WZ = Z. Hudpst 0 1 9 urHopupyroTCs.
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p 1 4
Haiinem pemrenue as urpoka A:1 —p (3 -2 >
0 0 5

1><p+3><(1—p)+0><0=4><p+(—2)x(l—p)+5x0,ToeCpr:§,

1-p= %, Jlnst urpoka Ap” = (g,zl 0), anst urpoka Bq™ = (%'i)'

3aoaua 4.Tpebyercs HaWTH ONTUMAlbHbIE CMEIIAHHBIE CTPATETUU B WUIPE U3
npuMmepa 1.7, cBexs 3Ty Wrpy K Iape B3aMMHO JBOWCTBEHHBIX 3aJay JIMHEHHOTO
IIPOrPaMMHUPOBAHUS.
Pewenue. Ot nnate:;xHON MaTPHILIBI
A= (—2 3 4 1)
2 —4 -3-1
nyTeM A00aBJIeHUs MOJIOKUTENBHOIO Yucaa b = SnepeiiieM K MaTpulle,
A = ( 3 8 9 4)
3 7 1 26
BCE DJIEMEHTBI KOTOPOU MOJIOKUTEIIbHBI.

CBeneM JaHHYIO MATpPUUHYIO UTPy K Mape JABOWCTBEHHBIX 3a/lay JIMHEHHOTO
porpaMMHpOBaHus (coraacHo Teopeme 1.2):
X1 + x5, > min

3x1+7x, 21
8x,+ x, =1
9% +2x, 21
4x, + 6x, =1

x120,x220
Y1ty +Y3+Yy, > max

{3)11 + 8y, +9y; +4y, <1
7y, + 1y, + 2y, + 6y, < 1

y1=20,y,20,y3 =20,y, = 0.

Pemaem ypaBHeHUs M3 MEpBOM CUCTEMBl YPABHEHUU IIEPBOE U BTOPOE, TaK Kak
TPETHE U YETBEPTOE AECT OTPULIATEIBHBIC 3HAUCHUS X, IIOJIyYaeM:

3x1 + 7(1 - 8x1) =1
%1 =%/53
xZ =1- 8x1
X2 = 5/ 53"
Tak kak BBIGpaHI/I B CHUCTEME X IICPBLIC JBa YpPAaBHCHHA, TO B CHCTCMC y
3aHYIIAIOTCA Y3 U Y,.

3y; +8(1—7y;) =1
y1="/s3

Yo =1=-7y,
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v2="s3.
TToCKONbKY ONTHMAIBHBIC PelICHHs dTHX 3azadu pasubl x* = (O/ 53;5/ 53) 1
y* = (7 / 53 4/ 5 3), OINITUMAJIBHBIC CMCIIAHHBIC CTPATCTUU UTPOKOB
* _ 1 6/ .5 —(6/ .5
p = 6/53+5/53( /53:°/53) = (°/11:°/11)
u

* 1 7 4 A, 7 4 .
d _7/53+4/53+0+0( /53' /53'0'0)—( /11; /11»0,0),

a 1I€Ha UTPbI

1 2
U:——S = — .
®/53+°/53 /11

0) Kpumepuu oueHUBAHUA KOMNEemEeHYUll (Pe3ya1bmamaos):

KonTtponbsHas paboTta orlileHMBaeTCs MO CTO OATbHOM cHUCTEMe, UCTIOIb3YEMOU B
NATO HUAY MUDMU. TTpenonasatens, orieHUBast paboTy, MPUIEPKUBACTCS
CJIEIYIOIINX IITKaJl OLICHUBAHUS:

1) mpaBUIIBHOCTH PELLICHHBIX 33/1a4:

- BCE pacyeThl BHITIOJHEHBI MPaBWIbHO — 80 OaIOB;

- pacueThl BBITIOJIHEHBI C OJHOW-IBYMS apu(PMETHYECKHUMHU OIIMOKaMH, HE
BIIUSIONIMMU Ha JajJbHEUINe pacueThl B KOHTPOJIBHOM paboTe — 75 0aoB;

- pacyeTbl BBHIMIOJIHEHBI ¢ Oojiee 4eM TpeMs apuMeTHuecKuMHU OIMOKamu, He
BJIMSIONIMMU Ha JaJIbHEHIINE pacueThl B KOHTPOJIbHOM pabote — 70 0asuios;

- pacyeThl BBINOJHEHBI C OJHOM-IBYMsSI apU(PMETHYECKUMHU ONIMOKaMHU,
BIMSIONIMMU Ha JajlbHEWIIHe pacueThl B KOHTpOJIbHOW pabore — 50 OGamioB
(mepBoHaYaNbHO); KOHTPOJBHASL paboTa OTIPaBIsAETCS HA TOPAOOTKY;

- pacueThl BBITIOJHEHBI C OoJjiee YeM TpeMs apuPpMETHUUYECKUMHU OIINOKaMH,
BIMSIONIMMU Ha JajbHEHIINE pacyeTbl B KOHTpOIbHOM pabore — 0 0Oamios;
KOHTpPOJIbHAS paboTa OTHpaBiseTcs Ha JOpadOTKY.

2) IpoBepKa pelICHMs 3a1a4 C UCIOJIb30BaHUEeM akeTa HHCTpyMeHToB MSEXcel:

- 3ajada TpaBWIbHO CGHOPMYIHpPOBAaHA, NPOBEpPKAa TNPOBEJEHA MPABUIBHO,
MIPEJICTaBJICHBI pe3ysbTaThl B BHIe otdyeTta MSEXCel- 10 6amios;

- TIpOBEpKa MpOBEJEHA MPaBWIBbHO, 3a7ava c(opmMyIupoBaHa HEKOPPEKTHO,
NIPEJICTaBJICHBI pe3yNIbTaThl B Buje ordyeta MSEXcel — 5 Gamos;

- TIpOBEpKa TMpOBEACHAa HEBEPHO, 3a7ada CcHOpPMYIUPOBaHA HEKOPPEKTHO,
NIPEJICTaBJICHBI pe3yyibTaThl B Buje oryeta MSEXcel — 1 6amos;

- IpOBEpKa MPOBEJICHA HEBEPHO, 3a/1ada c(hOpMyITUPOBaHA HEKOPPEKTHO WM HE
NPEJICTaBJICHBI pe3ysbTaThl B BHje otTdyeta MSEXCel- 0 6amios.

3) 3ammTa KOHTPOJIbHOW paldOThl, YMEHUE TIPaMOTHO H3IBACHITHCA, YETKO H
JOoTUYHO (OpMYyIHMpOBaTH YCTHO CBOW MBICITH, apTyMEHTHPOBAHHO JIOKAa3bIBATh
MPaBUIIBHOCTh PELICHUS

- CTYJIEHT TPaMOTHO U3bSCHSETCS, YETKO U JIOTUYHO (POPMYJIUPYET YCTHO CBOU
MBICJIH, apTyMEHTHPOBAHHO MTOKA3bIBACT PEIICHHWE 3a/ad KOHTPOJIbHOW padoThl - 10
0aJlIoB;

- CTYJIEHT IPaMOTHO U3bBSICHSETCS, YETKO U JIOTUYHO (POPMYJIUPYET YCTHO CBOU
MBICJIH, HE apTYMEHTUPOBAHHO JIOKA3bIBAET pElICHUE 3a7ay - 5 0asuioB;
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- CTYACHT TPAaMOTHO H3BSICHAETCS, OJHAKO HEYETKO M HEJOTUYHO (POPMYIUPYET
YCTHO CBOM MBICIIA, HE apPTYMEHTUPOBAHHO JTOKA3bIBAET PEIICHHE 3a1a4 - 2 OaJla;
- CTY/ICHT HE BBINOJIHAET HUYETO U3 MEPEYUCICHHOro B MyHKTe 3 - () Oasuios.
8) onucanue WKajibl OYEeHUBAHUA:
- 0T 90 1o 100 6aI0B — OTIIMYHO;
- oT 75 1o 89 6amioB — XopoIo;
- oT 60 10 74 GamIOB — YAOBJIETBOPUTEIHHO;
- MeHee 60 0aIoB — HEYJIOBJIETBOPUTEIBHO.
[Ipu 3TOM KOHTpONBHAs paboTa B 1es0M oneHuBaeTcs B 10 OasIoB U BXOJIUT Kak
OLIEHOYHOE CPEACTBO KOHTPOIBHOM TOUKHU Ne 2.

6.2.5. Konmponvnasa paboma Ne 4

a) IIpumep konmponwvHoi pabomor Ne 4

3aoaua 1.

JlupekTop NpeaAnpusiTUs, MPOJAIONIETO TEJICBU30Phl MapKu «Zaryay peuui
OTKPBITh TPEACTABUTEIBCTBO B OOJACTHOM IICHTpE. Y HEro HMMEIOTCS aJbTEPHATHBBI
aub0  co3laBaTh COOCTBEHHBIM MarasuH B OTJACIBHOM  TOMENIEHUH, JTHOO
OpraHU30BBIBATH COTPYJHUUYECTBO C MECTHBIMH TOPTOBBIMH IIEHTpamMu. Bcero MoxHO
BBIJICJIUTD 5 alnbTEPHATUB pelieHus: A1, Az, A3, As, As. Ycnex npeanpusiTis 3aBUCUT OT
TOTO, KaK CJOXHTCS CHUTyallusi Ha PBIHKE MPEAOCTABISEMBIX YCIYT. OKCIEpPThI
BBIZICISIIOT 4 BO3MOXKHBIX CIIEHApUsl pPa3BUTUA cuUTyauuu: Si, Sy, S, Sa I[IpuOwLIb
OPEANPUATHS I KaKI0M ajJbTEpHATUBBI MPU KaKIOM CIIEHAPUHU Pa3BUTHUS CUTYyallMU
TPEJICTABJIEHA MATPULIEH BBHIUTPBILIEH a;; (MIIH. pyOIieH /ron).

AJNbTEepHATUB . S, S, S S,
Cruenapui
Ay 8 12 14 5
A 9 10 11 10
A3 2 4 9 22
Ay 12 14 10 1
As 15 6 7 14

BriOpath onTuMalibHYIO0 CTpaTeruio, MCMOib3ys kputepuu Jlammca, Banbna,
MakcuMalibHOTO ontumu3ma, Casumxka, ['ypBuna.

Pewenue. Kpurepuit Jlansiaca, OCHOBaHHbBIA Ha IMPEANOJIOKEHUH, YTO KaXIbIA
CLUEHApUi pa3BUTHS CUTYallUH (COCTOSIHUSL «IIPUPOABD») paBHOBeposTeH. [losTomy, mis
MPUHATUSL PELICHUS, HEOOXOIUMO paccyuTaTh (PYHKIUIO MOJE3HOCTH Fiayst kaxmoit
aNMbTEPHATUBBI, PaBHYIO CpeaHeapu(PMETHUECKOMY IOKa3aTeNe MPHUBICKATEIHHOCTH

0 KKJIOMY «COCTOSIHUIO MPUPOAB: F; = %Z}":l a;j.
Fi=-(8+12+14+5) =975 F=-(09+10+11+10)=10; F; =
i(15+6+7+14) = 9,25: F4=i(12+14+10+1) =9,25; F; =§(2+4+9+

22) =105
BriOupaercs Ta anbTepHaTHBa, 1Sl KOTOPOU (PYHKIHMS MOJE3HOCTH MaKCUMallbHa,
T.€. aIbTEpHATHUBA As.
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1) Kpurepnii Bajabaa, ocHOBaHHBIA Ha MNPUHIOUIE MAKCUMAJIbHOTO
MEeCCMMHU3Ma, TO €CTh Ha MPEANOJIOKEHHH, YTO NpOoU30iaeT Haubosee XyAIIHM
CLUEHApUil pa3BUTUS CUTYyallUM M PUCK HAMXYJLIEro BapuUaHTa HYKHO CBECTU K
MUHUMYMY. /{151 mpUMEHEHUs KpUTEpHsl HYXKHO JUIsl KaXIOH allbTepHATUBBI BHIOPATH
HauXyJIINI MoKa3aTelb NPUBJIEKATENbHOCTH ;(HAaUMEHbIIEE YHCIIO B KaXI0W CTPOKE
MaTpHIlbl BBIMIPBIIIE) U BbIOpaTh Ty albTEPHATUBY, JUIsI KOTOPOM ATOT IMOKa3aTelsb
MaKkCUMalIbHbIH. a; = 5,a, = 9,a3 = 2,a, = 1,a; = 6. BuaHo, 4T0 HawIydmum u3
HauXyJIINX [TOKa3aTelel 001ajaeT anbTepHaTuBa Ao, 1 Hee a, = 9 - HauOoJbIIee.

2) Kpurepnii makcumanabHoro ontumusma. Hanbonee npoctoii kpurepuid,
OCHOBBIBAIOIIUNCA Ha UJEE, YTO PYKOBOJUTEIb MPEANPHUATHS, UMES BO3MOXHOCTH B
HEKOTOPOI CTENEHU YINPaBIATh CUTYyallMeH, PACCUMUTHIBAET, YTO MPOU3ZOMIET TaKOe
pa3BUTHE CHUTYyallud, KOTOpPO€ [JIsi HEero sBisieTcss HaumOojiee BbITOJHBIM. B
COOTBETCTBUM C KpUTEPUEM TMPUHUMAETCS albTEPHATHBA, COOTBETCTBYIOLIAS
MaKCHUMAaJIbHOMY 3JIEMEHTY MATpHUIlbl BBIUTPHIICH. J{Js MpUBEIEHHOTO MpUMEpa 3TO
34 = 22, IO3TOMY BBIOMpAETCs aJbTEepHATHBA As3.

3) Kputepnii CiBuaka, oCHOBaHHBIHA MPUHIIMIIE MUHUMHU3AIMKA TIOTEPH,
CBSI3aHHBIX C TEM, YTO PYKOBOJUTENb MPEANPUATHS TPUHSIT HE ONITUMAJIBHOE PEIICHHE.
Jlnist perieHust 3aja4l COCTABJISIETCS MaTPHIlA MOTEPh, KOTOPasi HA3bIBACTCS MaTpHULei
PHCKOBT;j, KOTOpasi MOJy4acTCs M3 MATPMIbl BBIMIPBIIEH @;;TyT€M BBIYUTAHHUSA W3

MaKCHUMAJIBHOI'O 3JIEMCHTA KaXKJ10I'0 CTOJI6IIa BCCX OCTAJBHBIX 3JICMCHTOB.

AJNbTEepHATUB . S, S, S S,
Cuenapuit
Ay 7 2 0 17
A 6 4 3 12
A3 13 10 5 0
Ay 3 0 4 21
As 0 8 7 8

Hanee, nnsi KaXIoW aJbTEPHATHUBBI OIpEACNAeM BEJIMYUHBI b;, paBHBIC
MaKCHUMAaJIbHOMY PHUCKY (HAuOOJbIIee YUCIO B KaXKIOH CTPOKE MAaTpPHUIbl PUCKOB) U
BBIOMPAIOT Ty albTEPHATHBY, UISI KOTOPOW MAaKCHUMAaJIbHBIA PUCK MUHUMAaNeH. by =
17,b, = 12,b; = 13,by, = 21, bs = 8. by = 8 — MUHUMAJIEHO, TIOATOMY BBIOMpAETCS
anbTepHATUBA As.

5) Kpurepuii I'ypBuma. OTo camblii YHUBEpPCAJIbHBIA KPHUTEPHl, KOTOPBIN
MO3BOJISIET YNPABIATH CTEIEHBIO «ONTHUMHU3MA - MECCUMU3Ma» pyKoBoauTens. Brenem
HEKOTOPBhI KOA(PGUIIMEHT o, KOTOphIH Ha30BeM KOIPPUIHEHTOM T0BEepUSUIN
kodhumnreHToM ontuMmu3Ma. ITOT KOIPGUIMEHT MOXKHO HWHTEPHPETUPOBATH KaK
BEPOATHOCTh, C KOTOPOW MHPOU30WIET HAWIYUIIUN JJI1 PYKOBOJMUTENS MPEANPUATHS
ucxon. Mcxoas u3 3Toro, HauXyaAIWA BApUAHT MOKHO OXKUJATh C BEpOSTHOCTHIO (1-a1).
Koadhdumment nosepus a moka3pIBaeT, HACKOJIBKO PYKOBOAUTENb MPEATPUITAS MOKET
yOpaBisiTh CUTyallMed W B TOW WJIM MHOW CTEMEHH PACCUUTHIBAET Ha OJAromnpUsTHBIN
Uit Hero ucxon. Eciam BeposiTHOCTH OMAarompusTHOTO W HEOJArONMPHUSTHOTO CIICHAPUS
Pa3BUTHS CUTYAIIMU PABHBI, TO ClIeAYyeT NpUHATH 0=0,5.

Jlnsg peanu3aluum KpUTEpHs ONPEAETAOTCS HAMIYuYllde «a; M HauXyjaliue
a; 3HaYeHUE KaXJOW aJbpTepHAaTHBE MO (opmyrnam: al-+ = m]ax aj, a; = mjin aij-

Jlanee, BbIUMCHAOTCS (QYHKIMU Hoje3HOCTH mo dopmyne: F; = a X a +a; X (1 —
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«). BeiObupaertcs Ta anbrepHaTHBa, 111 KOTOPOH (PYHKIIKS MOJIE3HOCTH MaKCHUMAaIIbHA.

IIpenmnonoxum, 4To Ui HALIEro IpUMeEpa PyKOBOIMTEIL TOCTAaTOYHO YBEPEH B
IMOJIOKUTCIIBHOM PE3YJIbTATC MW OLCHHUBACT BCPOATHOCTbL MAKCHMMAJIbHOI'O YCIICXa B
0=0,7.

F,=14%x074+5%x03=11,3; F,=11%x074+9x%x03=104; F; =22X
074+2x%x03=160; F,=14%x07+1x%x03=10,1; F;=15%0,74+6x%x0,3 =
12,3

B cootBeTcTBUM C pacueTamu cienyeT BbIOpaTh aibTepHaTUBY Az. Ecnmum ke,
PYKOBOJIMTECIIL HE OYCHb YBCPCH B IIOJIOXKHTCIBHOM HCXOAEC M PACICHUMBACT €ro
BEPOSITHOCTD nopsiaka 0=0,2, To PyHKIIMHU MOJE3HOCTH PABHBI:

F;,=14%x02+5%x08=68 ; F,=11x02+4+9x%x08=9,4; F;=22X
024+2x08=6,F,=14%x02+4+1%x08=3,6;F;=15%x02+4+6x%x08=17,8

BI/II[HO, 4qTO B 3TOM Cliydac CJICAYCT ITPHHATH Az, 1 KOTOPOTO q)yHKL[I/IH
[TOJIEBHOCTHU MaKCHUMAJIbHA.

Cnenyer ortmetutb, 4TO0 mnOpu o=(0, xpurepuid ['ypBuLa nEPEXOIUT B
NECCUMUCTUYECKUN Kputepuil Banbma, a mpu a=/ — B KpPUTEpPUH MaKCHMalIbHOTO
OIITUMMH3MA.

3aoaua 2.
Martpuiipl BEIMTPBILIENR UTPOKOB TAKOBBI:
q p(l - q) q (1- g)
~ _g 0 3 -8 —-10
A_(l—p)(—m —1) " B‘(l—p)( 0 —1)

Pewenue 1. CMeliaHHble CTpaTerMy UTPOKOB IMpeacTaBuM B Buiae p = (p, 1 —
puq=(q1-q),rnep €[0,1], q € [0,1].

[Ipu 3TOM MaTeMaTU4ECKOE OKUAAHUE BBIMTPHIIIA IIEPBOIO UTPOKA PABHO

M;(p,q) = —8pq—10(1—-p)q— 1 -p)(A1—-q)=@P—-9q+p—-1.

AHaJ'IOFI/I‘-IHO OHpGI{GJ’IﬂGTCﬂ MATEMATHYCCKOEC OXUIAHHUC BLII/IFpLIHIa BTOpOFO
UrpoKa:

M;(p,q) = —8pq—10p(1—q) —(1—-p)(1—-q) =(@q@—9p +q—1.

Hawnyummii rapanTHpOBaHHBIN BBIUTPHILI IIEPBOTO UTPOKA PABEH

= g M e 0 = e i (¢ = e ko 1) =

= max((p=9)-1+q-1)= max(2p—10) =8

Vumu, uro (p —9) <0, tak xak p € [0,1], modTOMY BHE 3aBUCHUMOCTH OT

p rer%})nl ]((p —9)q + p — 1)6yzeT mocTUraThes TpH ¢ = 1, & MAKCHMUHHAS CTPATETHst
qelo,

[IEpBOr0  WIpOKa, COOTBETCTBYIOIIAs 3TOMY HAWJy4dlleMy TapaHTUPOBAHHOMY
BEIUTpRIITY, P = (1,0), T. €. MAKCHMHUHHAS CTpPATETUS MIEPBOTO MTPOKA — MPU3HATHCSA U
MOJYYUTh BOCEMB JIET 3aKITHOUCHUS.

AHQJIOTMYHO HAaXOJUM HAWIY4YIIMM TapaHTUPOBAHHBIA BBIMTPHIILI BTOPOTO
WUTPOKa
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F = a0 = g i (4 = 9p +a =) =

= qTél[%’)f]((q —9)-14+q- 1) = qrg[%'af](Zq —10) = -8

U ero MakCUMHUHHYIO0 cTpateruio q = (1,0) — npusHaThes.
OueBuIHO, MAKCUMUHHBIC CTpAaTEeTMu 00pa3yloT paBHOBecue Hoama.
Pewenue 2.1To marpune A Haxogum uuciaa C = —8+ (—1) — (=104 0) =1,
a =—1—0 = —1 u pemaeM cuctemy:
{(p —D@+1) =0
p(g+1)=0
rae noiyunm p = 1.
ITo marpune B maxomum uucina D = by + by — (byy + byp) = =8+ (—1) —
(0+ (=10) =1,b = by, — by, = —1 —(—10) = 9 u pemaeM cucTemy:
{(q —DP-9=20
q(p—9) =0
rae noiayuum q = 1.
Toraa cpeaHuii BRIMIPLIII UIpoKa A (IIEPBOrO UIPOKA) PABEH:
Mi(p,q) = —8pq —10(1 —p)g -1 -p)A-@)=(pP-Ng+p—-1=
1-9-1+1-1=-8.
CpeaHuil BRIMIPLILI MIPOKa B (BTOPOro UIpOKa) paBeH:
My(p,q) =—-8pq —10p(1-q) -1 -p)A-q)=(@-9p+q—-1=
1-9-1+1-1=-8.
OueBHIHO, MAKCHMUHHEIE CTpaTerny 00pa3yroT paBHoBecue Hoia.

3aoaua 3.

Urpa «/Imemma 3akiIFOYCHHBIX» B KOOIIEpaTUBHOM BapuaHte). TpeOyeTcss HalTu
NIepEeroBOPHOE MHOXKECTBO U pemieHue Homa B urpe, onucanHoit B mpumepe 3.1 (ZIBoe
OPECTYNMHUKOB (NEPBBIA M BTOPOM WIPOKH), TOJO3PEBAEMBIE B COBMECTHOM
COBEPIICHUU TSIKKOTO NPECTYIUICHUS, HAXOASATCA H30JIMPOBAHHO JpPYyr OT Jpyra B
IpPEeABAPUTEIBLHOM 3aKIIIOUEHUU. [IpsiMble yIUKH y CIEICTBUS OTCYTCTBYIOT, IIO3TOMY
ycrex OOBHHEHHS! 3aBHCHT OT TOTO, MPU3HAIOTCS JIM 3aKIOYeHHBbIC. Y KaXIOro W3
3aKJIIOYEHHBIX €CTh JIB€ CTpaTEruu: MpHu3HaThcs (mepBas CTpaTerus) WIM He
npu3HaBaThes (BTopas crpaterusi). Eciau o0a mpecTynHuKa NpU3HAKOTCS, TO OHU OyAyT
MIpU3HAHBl BUHOBHBIMU U MPUTOBOPEHBI K BOCBMU T'OJlaM 3aKitoueHus. Eciu Hu onuH u3
HUX HE TPU3HAETCS, TO MO OOBHHEHWI0O B OCHOBHOM TMPECTYIUIEHUH OHH OYyIyT
ONpaBAaHbl, HO CyJl BCE-TaKHU MPU3HAET X BUHY B MEHEE 3HAUUTEIHHOM MPECTYIUICHUU
(Hampumep, B HOLIEHUM OPYXKHUA), B pe3yibTaTe 4ero oda OyayT MNPUTOBOPEHBI K
OIHOMY ToOAy 3aKitodyeHusi. Eciu ke mnpu3Haercss TOJbKO OJAWH W HHUX, TO
MpU3HABIINKCS OyneT OCBOOOXKIEH (32 MOMOIIb CIEACTBUIO), a APYroil MPEeCTyMHUK
OyZIeT TNPUTOBOPEH K MAaKCHUMAIBHOMY CPOKY 3aKIIOYEHUS — K JIeCATH TOJaM.
TpeOyercs onpenenuT MAaKCUMUHHBIE CTPATETMU UTPOKOB M paBHOBecus Hoia, ecnu
TaKue €CTh) MPU YCIOBHUH, UTO 3aKIIOUCHHBIE MOTYT OOMEHHUBATHCS HHGOPMAIIUEH.

Pewienue. MHOXECTBO BCEX BO3MOXHBIX Map BBIATPBIIIEH HUTPOKOB
npeacTaBieHo yeTeipexyronbaukom ABCD na puc. 3.1.
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Pucynok 1 - MHOXeCTBO 0KHJa€MbIX BBIMTPBIIIEH, MHOXECTBO [lapero u
MIEPErOBOPHOE MHOXKECTBO B KOOTIEPATUBHOM BapHaHTe UTPHI «Jlnmemma
3aKJTIOUCHHBIX)

OueBunHO, MHOKeCTBO IlapeTo cooTBercTByeT jomaHoit BCD, a meperoBopHoe
MHOecTBO — JiomaHoi ECF.

[psimast, mpoxoasmas yepe3 touku B(-10, 0) u C(-1, -1), 3amaeTcst ypaBHEHHEM
M, = (-M1-10)/9, a npsmas, mpoxojsiias uepes touku C(-1, -1) u D(0, -10), —
ypaBHeHueM Mz = -9M; - 10 , moatomy pynknus Hamra

N(M;,M;) = (Mg +8)(M, +8) =

(M, + 8) (8 —MlTHO),Ml € [-8,—1],
(M +8)(8 —9M, — 10), M, € [-1,—2/9]

( —M? + 54M,496
1 1
= 9 y V11 € [_8:_1]:

\—9M? — 74M, — 16,M, € [—1,—2/9].

p

Oynknuo Homra Mbel paccMatpuBacM Ha TMEPErOBOPHOM MHOXKECTBE, T. €. Ha
nomanoit ECF, mpu a3tom otpe3ok EC 3amaercst ypasaenuem My = (-M; -10)/9 nipu M1 €
[-8, -1], a otpe3ok CF 3anmaercs ypaBaennem My = -9M; -10 nmpu My = -9M; -10€[-8, -
1] (wmm, gTo sxBHBaJIeHTHO, ipu M1 € [-1, -2/9]).

Maxkcumym pyrkmmn Haira Ha eperoBOpHOM MHOMKECTBE JIOCTHTASTCS B TOUKE
M7= -1 (rpaduk ¢pyakuu Hama npeacrasieH Ha puc. 3.2).

[Tpu aTom M,= -9 M;-10 = -1.

Ha puc. 1 pemenue Homa cootBeTcTByeT Touke C, MOATOMY €CIIH 3aKITIOYCHHBIC
UMEIOT BO3MOXKHOCTh IICPErOBapUBATLCA, TO OHH MOTYT JIOTOBOPUTHCSA HE
MPHU3HABATHCS BABOEM, M TOT/A TIOJy4YaT BCETO 110 OJJHOMY 'Oy 3aKITIOUCHHSL.
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Pucynok 2 — I'paduk ¢pynkuuu Hama B koonepaTuBHOM BapuUaHTE UTPhI
«/Iunemma 3aKJIFO4EHHBIX)

0) Kpumepuu oueHUBAHUA KOMNEemeHyuil (pe3yiomamaos):

KouTtponbsHas pabora o1leHMBAETCs MO CTO OATLHOM CHCTEME, UCTIOIb3YEMOU B
NATO HUAY MUDMU. [Tpenonasatens, orieHUBast paboTy, MPHUIEPKUBACTCS
CJIEIYIOIINX IIKaJ OLICHUBAHUS:

1) mpaBUIBHOCTD PEIICHHBIX 3a]1a4:

- BCE pacyeThl BHITIOJHEHBI MPaBWIbHO — 80 OaILIOB;

- pacyeTbl BBINOJHEHBI C OJHOW-ABYMsI apu(PMETHUYECKUMHU OIIMOKaMH, He
BIIUSIOIIMMU Ha JajJbHEUIe pacueThl B KOHTPOJIBHOM paboTe — 75 0aioB;

- pacyeTbl BBHIMIOJIHEHBI ¢ Oojiee 4eM TpeMs apuMeTHuecKuMHU OIMOKamu, He
BJIMSIONIMMU Ha JaJIbHEHIINE pacueThl B KOHTPOJIbHOM pabote — 70 0asuios;

- pacyeThl BBINOJHEHBI C OJHOM-IBYMsSI apU(PMETHYECKUMHU OIIMOKaMHU,
BIUSIONIMMH Ha JaJlbHEWINHE pacyeThl B KOHTPOIBHOM pabdore — 50 Oamios
(mepBoHayaNbHO); KOHTPOJbHAS paboTa OTHpaBIIsAeTCs HAa 10PabOTKY;

- pacueThl BBITIOJHEHBI C OoJiee YeM TpeMs apuPpMETHUUYECKUMHU OIINOKaMH,
BIMSIONIMMU Ha JajbHEHIIME pacyeTbl B KOHTpOJIbHOM pabore — 0 0Oanios;
KOHTpPOJIbHAS paboTa OTIpaBiseTcs Ha JOpabOTKY.

2) mpoBepKa penIeHHs 3a/1a4 C CIIOJIb30BaHWEM TTakeTa nHeTpyMeHToB MSEXcel:

- 3ajJada TpaBWIbHO CGHOPMYIHpPOBAaHA, NPOBEpPKAa TNPOBEJEHA TMPABUIBHO,
MIPEJICTaBJICHBI pe3ysbTaThl B BHIe otdyeTta MSEXCel- 10 6amios;

- TIpOBEpKa TMpOBEJCHA MPAaBWIBbHO, 3a7ava c(opMyIupoBaHa HEKOPPEKTHO,
NPEJICTaBJICHBI pe3yNbTaThl B BUe otdyeTta MSEXCel- 5 6amios;

- TIpOBEpKa TMpOBEACHAa HEBEPHO, 3a7ada CcHOPMYTUPOBaHA HEKOPPEKTHO,
NIPEJICTaBJICHBI pe3yNIbTaThl B BHe oTdyeTa MSEXCel- 1 6amios;

- IpOBEpKa MPOBEJICHA HEBEPHO, 3a/1a4a chOpMyIUpPOBaHA HEKOPPEKTHO WK HE
MPEJICTaBJICHBI pe3ysbTaThl B BHje otTdyeta MSEXCel- 0 6amios.

3) 3ammTa KOHTPOJIbHOW palbOThl, YMEHUE TIPaMOTHO H3BACHITHCA, YETKO H
JOTUYHO (OPMYNHPOBATH YCTHO CBOM MBICIH, apTyMEHTUPOBAHHO JOKa3bIBaTh
MPaBUIIBHOCTh PELICHUS

- CTYJIEHT IPaMOTHO U3BSICHSETCS, YETKO U JIOTUYHO (POPMYJUPYET YCTHO CBOU
MBICJIH, apTyMEHTHPOBAHHO JTOKA3bIBACT PEIICHHWE 3a/lad KOHTPOJIbHOU padoThl - 10
0aJIoB;
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- CTYJEHT IPaMOTHO HU3bSICHSAETCS, YETKO U JOTUYHO (POPMYIHPYET YCTHO CBOU
MBICIIY, HE apTYMEHTUPOBAHHO JI0Ka3bIBAaET PELIECHUE 3a4a4 - 5 0aIlIOB;

- CTYACHT TPaMOTHO H3BSICHAETCS, OJHAKO HEYETKO M HEJIOTUYHO (POPMYyIUPYET
YCTHO CBOU MBICIIY, HE apTyMEHTHUPOBAHHO JOKA3bIBAET PELICHUE 3a1a4 - 2 Oaa;

- CTY/ICHT HE BBINOJIHAET HUYETO U3 MEPEYUCICHHOro B MyHKTe 3 - () Oasuios.

6) Onucanue WKaabl OUCHUBAHUA:
- 0T 90 1o 100 6aI0B — OTIIMYHO;
- oT 75 1o 89 6amioB — XopoIo;
- oT 60 10 74 GaIOB — YAOBJIETBOPUTEIHHO;
- MeHee 60 0aIoB — HEYJIOBJIETBOPUTEIBHO.
[Ipu sTOM KOHTpOJBHAsE paboTa B 1eJI0M oleHuBaeTcss B 20 0a/sioB M BXOJUT Kak
OIIEHOYHOE CPEJICTBO KOHTPOJIbHOU TOUKHU No 2.

6.2.6. lomawnss paboma Ne 1

a) IIpumep oomawneii pabomor Ne 1

3aoaua 1.

Ha pbiake HekoTOporo ToBapa GpyHKIus npeanoxenus S(P) = 2p - 2, a pyHKIus
cipoca D(p) = 10 - p. TpeOyeTcs onpeae/uTh, BO CKOJIBKO pPa3 U3MEHUTCS PaBHOBECHAs
[IEHa TOBapa, pealn30BaHHbBIM CIIPOC M BBIPYYKa MPOU3BOIUTEINS MPU BBEACHUU aKIM3a
no ctaBke t € (0; 1).

Haiitn Ttakyro craBKy akimu3a, KOTOpas OOeCneYyUT MaKCUMyM HaJOrOBBIX
MOCTYIUIEHU I

Pewenue.Uto6b1 ONpeAeuTh CTaBKY aKIM3a, MAaKCUMH3UPYIOIIYIO HAJIOTOBBIE
NOCTYIUICHUS], TIOCTaBUM TaKYIO 3a/1aqy:

T (t) = tptD(p) —» max,

S(( -t) pe ) = D(p),

p:>0,0<t<l,

KOTOPYIO, YYHUTHIBAasi KOHKPETHBIN BHUJl (PYHKIIMU CIIpOCa W3 YCIOBHUS TNpUMEpa
(D(p) = 10 - p), a TakKe BBIpa’KEHUE JJIs1 PABHOBECHOM IICHBI TIOCJIE BBEICHUS aKIM3a,
npeoOpa3yem K BUTY

T() = tp (10 - p)— max,

12

Pt =350
p,>0,0<t<1
WIn
12 12\ _ 24t(9-101)
M= t3—21: (10 3—2t) T TGozp2 o max
o<t<l.

Brrancnsiem npon3BoIHYIO:

T'(t) =
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(24t(9 101:))

G207 ((9t = 10¢%)'(3 - 26)* — ((3 — 2)*)' (9t — 10¢?)) =

3- 2t)4

G- 2t)4 ((9=200)(3 — 2t)* + 4(3 — 2t)(9t — 10t?)) =

24
=G 7 ((9 — 20t)(3 — 2t) + 4(9t — 10t?)) =

(27 — 78t + 40t? + 36t — 40¢2)="20"120

(3-2t)3 '

(3 2t)3

ompejensieM Kputuyeckue Touku: 9/14 wm  3/2, HaXxoguM MPOMEXYTKH
Bo3pactanusi: (-00; 9 /14] u (3/2; +0) u npomexxyTok yobiBanus [9/14; 3/2). Dto maer
BO3MOXXHOCTh OINPEJCIIUTh TOYKY Makcumyma ¢yHkuuu T(t): t* = 9 /14 . [TockonbKy
JIaHHAs TOYKA TI00abHOI0 MaKCUMyMa puHaAIeKuT uatepsany (0; 1), 3HayeHue t* =
9/14 =~ 64% u ABJISICTCS PEUICHUEM 3a/1a4YH

[Ipu Tako¥ cTaBKe akiM3a paBHOBECHAS LIEHA paBHA
12
* —

3_ —
14

paBHOBQCHBII/I CIIPOC COCTABJIACT

= 7neH. en. — 3To Ha 75% BbIIIIe, YEM Ha PBIHKE O€3 aKIn3a;

D(p*) = 10 - 7= 3 ex. —3TO B JiBa pa3a MEHbIIIE, UeM Ha PhIHKE 0e3 aKIu3a.
[Tpu 53TOM HaOrOBHIC HOCTyrmeHH;I COCTaBJISIIOT

T(t)=t"p*(10 —p )—— 7-3= —13 ,5 neH. ef.,
a BBIpyYKa
(1t)pD(p)—(1——) 7-3=2 —75,ZLCH€I[,

yT0o Ha 69% MeHbIe, YeM J10 BBCI[GHI/ISI aKimsa.

3aoaua 2.
Pemnts 3amady LIETIOYMCIEHHOTO NPOrPpaMMHUPOBAHUSI METOJOM BETBEU U
rpaHul.
Hlar 1. ®opMupoBaHue 11e1€BOM PYHKIIMN U CUCTEMbI OTPAHUICHHIA.
f(x) = 11x; + 5x, + 4x3 » max;
OrpanudeHus 3a1a4d UMEIOT BU:
(3x1 + 2x, + 8x3 <11
2x1 +x3 <5
3x1 + 3xy +x3 < 13
x1 = 0, menoe
x, = 0, uenoe
\x3; = 0, nesoe
Pemaem 3amauy cumruiekc-MeTooM 0€3 OrpaHMueHUH 1ET0YNCICHHOCTH.
Ilar 2. [IpuBoauM 3a1a4y K KAHOHUYECKOMY BUAY:
f(x) = 11x, + 5x, + 4x3 —» max;
OrpanudeHus 3aa4d UMEIOT BUJ;
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3x1 +2x, +8x3 + x4 <11
2x1 +x3+x5 <5
3x1 +3xy +x3 + x5 <13
x; = 0,uenoe,j = 1,6
Ilar 3. CocTtaBUM CUMILIEKC-TA0IHILY:

Basic IlepemMeHHBIE b,
X1 X X3 X4 Xs Xg

X4 3 2 8 1 0 0 11

Xs 2 0 1 0 1 0 5

Xg 3 3 1 0 0 1 13

Cj 11 5 4 0 0 0 0

Ilar 4. [Iposepka ycnosus: Bce ¢; < 0. Her.

Ilar 5. Beibupaem paszpemiaroniuii ctoyioel, T.€. TOT, IJ€ B MOCIEAHEH CTPOKE
HAXOJIUTCSI HAMOOJBIINN TIOJIOKUTEIBHBIA AJIEMEHT, CcTojioerl 1, COOTBETCTBYIOIIMI

IIEPEMEHHON X{

Iar 6. [Iposepka ycnosus a;; < 0. Her.

Ilar 7. BwiGop paspemaronieii CTpOKM B COOTBETCTBHU C YyclioBUeM D

b; o
1in {—‘}, s a;, > 0, e S- HoMep pa3peniaoieil CTPOKH.
i 11 _ 347

i=1,m\la
3

2 cTpoka: D, = g =25

1 ctpoka: D; =

3 ctpoka: D5 = ? = 4,33

T.e. cTpoka 2, a mepeMeHHas X5 UCKII0YaeTCsl U3 0a3UCHOTO peIIeHUs.

CocTaBUM CHUMIUICKC TAONMILy C BBIJICICHHBIMH Pa3pelIaroliMUA CTOJIOIIOM M

CTPOKOH.
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Basitc - - HGJIZGMGHHI;Cle . b;
1 2 3 4 5 X6
X4 3 2 8 1 0 0 11
Xs 2 0 1 0 1 0 5
X 3 3 1 0 0 1 13
Cj 11 5 4 0 0 0 0
Ilar 8. Ilepecuer cummuiekc TaOIUIbI
Basic [lepemenHbIe b;
X1 X2 X3 X4 X5 X6
0 5 6,5 1 -1,5 0 3,5
X
* 13/ 7/ /)
1 0 0,5 0 0,5 0 2,5
X
L A/ A/y /)
0 3 -0,5 0 -1,5 1 55
X
6 1/ =3/ )
0 c -1,5 0 -5,5 0 -27,5
Ci +
J =3/ 11/ (—°%/5)

Takum 00pa3omM, B TaHHOM 0a3WCHOM pPEIICHUU OCHOBHBIE NMEPEMEHHbIE X;=2,5,
x4= 3,5, Xx¢= 5,5 a HEOCHOBHBIC X,, X3, X5 paBHBI HY/t0. [Ipu 3TOM 3HaUeHUE 11EeTIEBOU

(GyHKIIMU [J1g 9TOTO pelieHus paBHo 27,5. BepueMmcs k miary 4.

Iar 4. IIposepka ycnosus ¢; < 0. Her.
Ilar 5. Beibupaem paszpemaroniuii cToyioer, T.€. TOT, IJe B MOCISAHEH CTPOKe
HAXOJUTCS HAMOOJBIINN TTOJOKHUTEIBHBIM SJEMEHT, CTOJIOCH 2, COOTBETCTBYIOIIUI

IIEPEMEHHOM X,

Iar 6. [Iposepxka ycnosus a;; < 0. Her.

Illar 7. Bribop paspemaromieli CTPOKM B COOTBETCTBHU C YCIOBHEM D
in {;—f}, I Qg > 2, IZI€ S- HOMEP pa3pelIaronen CTPOKH.
- = 1,75;
=1,83

i=1,

3 ctpoka: D3 =

1 erTpOI(aZ D, =

55

T.e. ctpoka 1, a mepemMeHHas X, UCKIIOYACTCS U3 0A3UCHOTO PEIICHUS.

Ilar 8. [lepecyeT cuMIUIEKC TaOIHUITBI

- ITepemenHbIe b;
X1 X2 X3 X4 Xs X6
X, 0 1 3,25 0,5 -0,75 0 1,75
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Basic [lepemenHbIe b;
X1 X, X3 Xy Xs X6

A3/ | AL | Gl an)

1 0 0,5 0 0,5 0 2,5

*1 /) A/ /)
0 0 -10,25 -1,5 0,75 1 0,25

*6 N3] Gy /0
. 0 0 -17,75 -2,5 -1,75 0 -36,25
J YD (=50 | (=7 ~145/)

Taxum o6pa30M B IAHHOM 0a3uCHOM pEIICHHH OCHOBHBIE MEPEMEHHbIE X1=2,5
( ), x,= 1,75 ( ), x¢= 0,25 (—), a HEOCHOBHBIC X3, X, U Xg paBHbI HYJi0. [Ipu 3TOM
3HaquI/Ie 1esIeBOM (PYHKIMU JIJISl 9TOTO pemieHus: paBHo 36,25 (T)' Bepnemcs k miary
4.

Ilar 4. Hatineno
HETICJIOUMCIICHHOE PEelICHHE.

[TpomomkuM, UCTIONB3YSI METO/ BETBEH U TPAHUIL.

Ilar 5. BriOepem nepeMeHHYIO C leO6£II>IM 3HaUYE€HUEM X;=2,5 (g). Pa3buBaem

3aj1a49y Ha JIBE MT0/133]1a9H C y4ETOM TOro, TO (= =2, Torqax; < 2uxy = 3.

IlpoBepka  ycmoBus ¢; < 0. [a. ONTUMAaJIbHOE

Pemaem 00e 3a1aun CUMITIIEKC-METO/IOM.

3amaua 1.

f(x) = 11x; + 5x, + 4x3 —» max;

(3%1 + 2x; +8x3 < 11

| 2%, +x3 <5

3x1 +3xy + x3 <13

| x1 <2

3az[aqa MMeEeT HEIEIOYNCICHHBIN ONTUMAINIBHBIN TUIaH: X1=2, X,= 2,32 ( ) X3=
0 045 (—) [Ipu 5TOM 3HAYeHHE 1IETEBON (PYHKIWU JJIA ATOTO PEIICHUS paBHO 33,77
(—)

3anaua 2.

f(x) = 11x; + 5x, + 4x3 » max;
(3x1 + 2x, + 8x3 <11
2x1 +x3 <5
{3x1 +3x, +x3 <13
x1 =3
\ xj20,j= 13

3agaya HE UMEET PELICHMUS.

Bepnemcs k Illary 5 merona BetBeit u rpanun. PaccMorpum 3amauy 1, xotopas
MMEET PeIlleHNe, U aHAJOTUYHO Pa30MBaeM e¢ Ha JBE 3aJauH.

Breibupaem nepemMeHHy0 ¢ APOOHBIM 3HaUEHUEMX,=2,32 (—) Pa3buBaem 3amauy
Ha JB€ NOA3aJa4yu C Y4E€TOM TOr0, YTO [—] =2, TorHa X, < 2 M X, > 3.
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PemraeM o0e 3a7auu CHMILICKC-METOIOM.
3amava 1.1
f(x) = 11x, + 5x, + 4x53 —» max;
(3x1 + 2xy +8x3 < 11
2x1 +x3 <5
3x1 +3x; +x3 < 13
\ X <2
X, < 2
\ Xj = 0,_] = ﬁ
3ajaya UMEeT HElEOYHMCICHHBIM ONTUMANBHBIN MUIaH: X1=2, X,= 2, x3= 0,125
(%). [Tpu 3TOM 3HAUEHHWE 1EICBOM (QYHKIIUU JUISl 3TOTO PEIICHHs paBHO 32,5 (6?5).
3amaua 1.2
f(x) = 11x; + 5x, + 4x3 —» max;
(3x1 + 2x5 +8x3 < 11
2x1 +x3 <5
3x1 +3x, +x3 < 13
) X <2
X, =3
\ xj20,j= 13
3ajauya UMeCT HEIEJIOYNCIICHHBIM ONTUMAJIbHBIN IIaH: xlzg, X,= 3, X3= % [Tpu
ATOM 3HAYCHHME IEJICBOUN (YHKIIUHU JJIsI 3TOTO PEIIeHUs paBHO 29,7 (27).
Paccmotpum 3amauy 1.1, koTopas ©MeeT pelieHrne U 3HaueHue 1eJIeBOr (QyHKITMU
Oounblre, ueM B 3agaue 1.2. PazOuBaeM ee Ha ABe 3aaun.
BriOupaem mnepemenHyo ¢ JpoOHBIM 3HaueHueMm Xx3;= 0,125 (é). PazouBaem
3a/1a4y Ha JBE MOJ3a/1a4U ¢ YIETOM TOT'0, UTO [%]:0’ Torfax; < 0umx; = 1.
Pemaem 00e 3a1aun CUMITIIEKC-METOJIOM.
3agaya 1.1.1
f(x) = 11x; + 5x, + 4x3 » max;
(3x1 + 2x, +8x3 < 11
2x1 +x3 <5
3x1 +3x, +x3 <13
{x1 <2
X, < 2
x3=0
\ xj20,j= 13
JlanHas 3aa4a ©MeeT ONTHUMAJIbHBIN IEIOUYNCICHHBIN TIaH: X1=2, X,= 2, x3=0.
[Tpu 5TOM 3HAUEHUE 11eTeBOM QYHKITUHU JJISI STOTO PEIICHUs paBHO 32.

3agava 1.1.2
f(x) = 11x, + 5x, + 4x3 » max;
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(3x1 + 2x, + 8x3 < 11
2x, +x3 <5
3x1 +3x; +x3 <13
{ X1
X2
X3
\ Xj > 0, _] = ﬁ

JlanHas 3aja4a UMeeT ONTUMAaJIbHBIN IEIOUYUCIEeHHbIN TaH: x1=1, x,= 0, x3=1.
[Ipu 3TOM 3HAaUEHUE LENAeBOM PYHKIMU JJI 3TOTO PelleHus paBHo 15.

Bri6upaem miaH ¢ HauOOJIBIINM 3HAYEHUEM LEIeBOM (PYHKIIUH.

Takum oOpa3zoMm, AaHHas 3ajaya MMEET ONTHUMAJIbHBINA IEJOYUCICHHBINA IUIaH:

IV IA A

2
2
1

X1=2, x,= 2, x3=0. [Ipu 3TOM 3HayeHUE 11e1eBON (QYHKIIMU ISl 3TOTO PEUICHUs PaBHO

32.

0) Kpumepuu oueHUBAHUA KOMNEemeHyuil (pe3yiomamaos):

JlomarnmHsis paboTa OIEHUBAETCS MO CTO OATBHON CHCTEME, UCIOIb3yeMON B
NATD HUAY MUDU. Ilpenonaatens, oOIleHUBas padOTy, MPUIICPKUBACTCS
CIEAYIONIMX KA OIICHUBAHMUS:

1) mpaBUIIBHOCTH PELLICHHBIX 33/1a4:

- BCE pacyeThl BHITIOJIHEHBI MPaBWIbHO — 80 OaIIOB;

- pacyeTbl BBINOJHEHBI C OJHOW-ABYMsI apu(PMETHUYECKUMHU OIIMOKaMH, He
BIIUSIOIIMMU Ha JajJbHEHIMe pacueThl B JoMalHel — 75 0aJoB;

- pacyeTbl BBHITIOJIHEHBI C Oojiee 4eM TpeMs apu(MeTHueCKMMH OIIMOKaMH, HE
BIIMSIONIMMU Ha JaJIbHEHIIIME pacueThl B JoMaliHeipadore — 70 6aios;

- pacyeThl BBINOJHEHBI C OJHOM-IBYMsSI apU(PMETHYECKUMHU ONIMOKaMHU,
BIUSIONIMMH Ha JajbHEWIME pacueThl B JoMamHer pabore — 50 Oamios
(mepBoHAYAIBHO); TOMAIIIHSISA padoTa OTIPABIAETCS Ha JOPabOTKY;

- pacueThl BBITIOJHEHBI C OoJjiee YeM TpeMs apuPpMETHUUYECKUMHU OIINOKaMH,
BIMSIONIMMU Ha JajbHEHIINE pacueThl B JOMAaIIHed padore — 0 OaisioB; JOMAIIHSSA
paboTa OTIpaBIsIeTCs Ha TOPAOOTKY.

2) mpoBepKa penIcHHs 3a/1a4 C UCIIOJIb30BaHWEM TlakeTa nHeTpyMeHToB MSEXcel:

- 3ajada TpaBWIbHO CGHOPMYIHpPOBAaHA, NPOBEpPKAa TNPOBEJEHA TMPABUIBHO,
MIPEJICTaBJICHBI pe3yybTaThl B BUe ordeta MSEXcel- 10 6amios;

- TIpOBEpKa TMpOBEJCHA MPAaBWIBbHO, 3a7ava c(opMyIupoBaHa HEKOPPEKTHO,
NPEJICTaBJICHBI pe3yNbTaThl B BUe otdyeTa MSEXCel- 5 6amios;

- TIpOBEpKa TMpOBEACHAa HEBEPHO, 3a7ada CcHOPMYTUPOBaHA HEKOPPEKTHO,
MIPEJICTaBJICHBI pe3yibTaThl B Buje oTueta MSEXcel — 1 6amios;

- TIpOBEpKa MPOBEJICHA HEBEPHO, 3a/1ada chOpMyTUpPOBaHA HEKOPPEKTHO WA HE
MIPEJICTaBJICHBI pe3yibTaThl B BUje oryeta MSEXcel — 0 6amios.

3) 3ammTa noMamntHed paboThl, yMEHHE TPAMOTHO U3BSICHATHCS, YETKO U JIOTHYHO
bopMynHUpOBaTh YCTHO CBOM MBICIH, apPTyYMEHTUPOBAHHO J10KA3bIBATh MPABHIBHOCTH
pelieHus:

- CTYJIEHT IPaMOTHO U3bSICHSETCS, YETKO U JIOTUYHO (POPMYJUPYET YCTHO CBOU
MBICJIH, apTyMEHTHPOBAHHO JOKA3bIBACT DPEIICHHE 3a7ad KOHTPOJIBHOU paboTel - 10
0aJIoB;
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- CTYJAEHT IPaMOTHO H3bSICHSETCS, YETKO U JOTMYHO (HOPMYIUPYET YCTHO CBOHU
MBICIIY, HE apTYMEHTUPOBAHHO JI0Ka3bIBAaET PELIECHUE 3a4a4 - 5 0aIlIOB;

- CTYACHT TPAaMOTHO H3BSCHAETCS, OJHAKO HEYETKO M HEJIOTUYHO (POpMyIUpYyeT
YCTHO CBOU MBICIIY, HE apTyMEHTHUPOBAHHO JOKA3bIBAET PELICHUE 3a1a4 - 2 Oaa;

- CTY/ICHT HE BBINOJIHAET HUYETO U3 MEPEYUCICHHOro B MyHKTe 3 - () Oasuios.

6) Onucanue WKaabl OUCHUBAHUA:
- 0T 90 1o 100 6an10B — OTIUYHO;
- oT 75 1o 89 6amioB — XopoIo;
- oT 60 10 74 GaIOB — YAOBJIETBOPUTEIHHO;
- MeHee 60 0aIoB — HEYJIOBJIETBOPUTEIBHO.
[Ipu >TOM KOHTpOJBHAsE paboTa B IIEJIOM OILICHUBAETCS B 5 0alJIOB U BXOJUT Kak
OIIEHOYHOE CPEJICTBO KOHTPOJIbHOU TOUKHM No 1.

8.2.6. /lomawnnn paboma No 2

a) IIpumep oomawneii pabomor Ne 2

3aoaua 1.

B Mozenu DBanca npu y = 1,5cmpoc Ha ToBap B MOMEHT BpeMeHnu tpasen d(t)=9-
4p(t), mpennoxkeHue ToBapa B MoMeHT Bpemenu t paBHo S(t)=2+5p(t). Ilpu t = 0
HavajbpHas neHa P(0) = 3. Haiitu neny p(t) xak QyHKIUIO BpeMEHH M PaBHOBECHYIO
neny. Otger: 0,778 + 2,222~ 135t 1 0,778.

3aoaua 2.
Haiitu onTuManbHbIN TJ1aH MOCTABOK PACIPEACIUTEILHBIM METOIOM.
70 100 110
50 50
100 20 80
130 20 110
Otgert: 3atpaTthl 910. OquH U3 BO3MOXKHBIX BAPUAHTOB:
70 100 110
50 50
100 20 80
130 100 30

0) Kpumepuu oyeHu8aHUs KomMnemeHnyuil (Pe3yiomamos):
JlomamHss paboTa OIIEHHUBAETCS MO CTO OAUIbHOM CHCTEME, MCIOJIb3YEeMOU B
NATD HUAY MUODU. IllpenonaBatens, OlLEHUBas padOTy, MPUIIEPKUBACTCS

CICAYIOIMUX IMKaJI OUCHUBAHMWA:
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1) mpaBUIIBHOCTH PEIIECHHBIX 33]a4:

- BCE pacyeThl BBIIOJHEHbI IPaBMWIbHO — 80 6aIOB;

- pacyeTbl BBIIOJHEHbl C OJHOU-ABYMS apU(PMETUYECKUMHU OIIMOKamMu, He
BIIMSAIONIMMU Ha JlaJbHEUIIINE pacueThl B JoMaliHen — 75 0aios;

- pacyeTbl BBINOJIHEHBI C Oojee 4eM TpeMs apu(pMeTHUEeCKUMH OIIMOKaMH, HE
BIUSIOIIMMU Ha JanbHEHIIne pacueTsl B JoMalHelpadore — 70 6amos;

- pacyeThl BBINOJHEHbl C OJHOM-IABYMSI apU(PMETUYECKUMHU OLIMOKaMH,
BIUSIOIIMMU Ha JanbHeWline pacuerbl B jAoMamiHed pabore — 50 OGamwioB
(mepBoHayanbHO); AOMAIIHAS paboTa OTHpaBIsSIETCs] Ha 10PabOTKY;

- pacyeTbl BBINOJIHEHBI C Oojee 4eM Tpems apuPMEeTHUYeCKUMHU OLIHOKaMH,
BIMSIONIMMU Ha JajbHEHIIMe pacueThl B JomallHed pabore — 0 GamioB; JOMallIHssSA
pabota oTnpasisieTcs Ha JOPabOTKY.

2) mpoBepKa pelieHus 3a1a4 C UCIIOJIb30BaHUEM MakeTa HHCTpyMeHToB MSEXcel:

- 3ajJaya NpaBWIbHO CGHOPMYIMpPOBAaHA, NPOBEpPKAa NPOBEJIEHA MPABUIIBHO,
HpeCTaBIICHbI pe3ysbTaThl B Bue otdyeta MSEXcel- 10 Gamios;

- TpOBEpKa IMpoBejeHa MPaBUIbHO, 3ajavya copMyIupoBaHa HEKOPPEKTHO,
IpeCTaBIICHbI pe3yNbTaThl B BUe oTdyeTa MSEXCel- 5 6amios;

- TpoBepKa TMpOBEAeHa HEBEPHO, 3a7adya CcHOPMYIUPOBAHA HEKOPPEKTHO,
HpeCTaBIIeHbI pe3ybTaThl B Buae otyeta MSEXcel — 1 6amos;

- IPOBEpKa MPOBEJICHA HEBEPHO, 3a/1aya chOopMyIHpOBaHA HEKOPPEKTHO WM HE
HpeCTaBICHbI pe3yabTaThl B Buje oTueta MSEXcel — 0 6amos.

3) 3amura nomManiHeit paboThl, YMEHHE TPAMOTHO U3bSICHATHCS, YETKO U JIOTUYHO
dbopMynHpoBaTH YCTHO CBOU MBICIH, apryMEHTHPOBAHHO JOKa3bIBaTh MPAaBHIBHOCTH
pEIIeHHUS:

- CTYJEHT IPaMOTHO H3BSICHSAETCS, YETKO M JIOTUYHO (OPMYIHPYET YCTHO CBOM
MBICIIM, apTYMEHTHPOBAHHO JOKA3bIBAE€T pEIICHUE 3a7a4 KOHTPOJIbHOU paboTel - 10
0aJUIoB;

- CTYJEHT TPaMOTHO U3bBSICHSETCS, YETKO M JOTUYHO (POPMYIHPYET YCTHO CBOH
MBICIIM, HE apTYMEHTHPOBAHHO JI0KA3bIBAET PEIlICHUE 3aa4 - 5 0aJuioB;

- CTYACHT TPAaMOTHO M3BSICHSAETCS, OJHAKO HEYETKO M HEJIOTUYHO (POpMYyIUpyeT
YCTHO CBOM MBICIIH, HE apTyMEHTHUPOBAHHO JOKA3bIBAET PEIlICHUE 3a/1ay - 2 0asia;

- CTY/ICHT HE BBIIIOJIHAET HUYETO U3 MIEPEYUCIEHHOr0 B MyHKTe 3 - () Oasuios.

6) onucanue WKajibl OYeHUBAHUA:

- 0T 90 o 100 6an10B — OTIUYHO;

- oT 75 o 89 6amioB — XOpoIIo;

- oT 60 10 74 GaIOB — YAOBJICTBOPHUTEIIHHO;

- MeHee 60 0anIoB — HEYJIOBIETBOPUTEIBHO.

IIpu 3TOM KOHTpOJIbHAsE padoTa B LEIOM OLIEHMBAETCA B 5 OaJJIOB M BXOAMT KaK
OLIEHOYHOE CPEJICTBO KOHTPOJIBbHOU TOUKH Ne 1.

8.2.7. lomawnsnsn paooma Ne 3

a) Ilpumep oomawmneit pabomut No 3
3aoaua 1.
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VY3en 7 — cKkiaz, OCTalabHbBIE y3JIbl — CTPOUTEIIBHBIE TUIOIIAAKA KOMITAHUH.
[TokazaTenu Ha 1yrax — paCCTOSIHHUS B KUJIOMETPAX.

TpeOyeTcst HallTH KpaT4allliie pacCTOSTHUS OT CKJIaAa A0 KaXKIOW CTPOUTEIbHOM
mwiomanky. Kakosa jyiHa KpaT4ailiero myTd OT CKjiada A0 CTPOMTENBHOM IUIOIIAIKH
1? TIpoxomuT oM KpaT4alliuil MyTh OT CKJIaJa K CTPOUTENbHOW Iuiomanake | gepes
CTpOUTENbHYIO Iutomaaky 2?7 KakoBa nnmHa Kpardailliero myTH OT CKlIaja JAo
ctpoutenbHOM miIomaaku 2?7 IlpoxoauT M Kpardyallmid MOyTh OT CKIaga K
CTPOUTEJIBHOU IIIOIIAJKE 2 Yepe3 CTPOUTEIIBHYIO IIIOMAKy 47

Pemnts 3a1a4y METOJIOM MTPUCBOCHHUS METOK.

OtBert: kpaTyaiimmii myTh 1-3-5-6-7. OH HE MPOXOIUT Yepe3 y3el 2.

3aoaua 2.

YHUBEPCUTET YCTAHABIMBAET KOMIIBIOTEPHYIO CHUCTEMY JJIEKTPOHHOM IOYTHI,
KOTOpasi TIO3BOJIUT TEpeaaBaTh COOOIIEHUS MEXAY JAeKaHaMU BOCHMHU (PaKyJIbTETOB.
CeTb BO3MOKHBIX 3JIEKTPOHHBIX CBSI3€M MEXKIY JI€KaHATaMU IMOKa3aHa HUXKE.

[IpoTsieHHOCTh KOMMYHHUKAIIMKA B KWJIOMETPAaX OTMEUeHa Ha nyrax. [Ipegnoxum
MIPOEKT CUCTEMBI CBSI3H, KOTOPAs MO3BOJIUT BCEM BOCHMU JIEKaHAM O0ECIEUUTh JIOCTYII
K CHCTEME€ DJJEKTPOHHON TouThl. PemieHne MOMKHO OO0ECHEYUTh MHHUMAIIBHYIO
BO3MOXHYIO OOIIYIO JUIMHY KOMMYHUKAIIHH.

OtBer. 2+3+1+1+0,5+1+2=10,5 km.

Yo6enutbes, uTo MozeNb NPOAYKTUBHA. HallTH BEKTOp KOHEYHOTO MPOJYKTA s
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500

HOBOI'O BCKTOpa BaJIOBOTO BBLIITYCKa X:( ) Haiitu BCKTOP BaJIOBOI'O BBIITYCKa IJIA

700
_ (300
HOBOI'0 BEKTOpa KOHEYHOI'O MpoJyKTa Y = ( 40 0).

OTtpacas 1 340 o
60 c 600 "| Koneunsl
7'y H MPOAYKT

150 v 200
c OTtpacas 2 450 >
200 800

275) u (530,6).

OtBeT: MOJeNIb IPOAYKTHBHA (400 710,2

3aoaua 4.

. . (8 9
Pemuth MAaTpUYIHYIO UTPY C INIATCIKHOU MATPUILICHU (2 10) Hcnonn30BaTh Impu
pe€UICHUU METOA JOMHWHHUPOBAHHA CTpaTCFHfI, B TOM YHUCIJIC.

Otset: p = (1,0), g = (1,0). Llena urpsl paBHa 8.

0) Kpumepuu oueHUBAHUA KOMNEemeHyuil (pe3yiomamaos):

JomamiHsas paboTa OLIEHHBAETCS MO CTO OaUIbHOM CHCTEME, HCIIOJIb3yeMOW B
NATD HUAY MHUDU. IlpenomaBatens, oIleHUBas padOTy, NPHUACPKUBACTCS
CIEAYIOIINX KA OLEHUBAHHUS:

1) npaBUIBHOCTH PEIICHHBIX 3aaY:

- BCE pacyeThl BBITIOJIHEHBI MPaBUILHO — 80 0asUIoB;

- pacyeTbl BBHINOJHEHBI C OJHOW-ABYMsI apu(PMETHUYECKUMHU OIIMOKAMH, HE
BIIUSIONIMMY Ha JajJbHEHIe pacyeThl B JoMaIHeld — 75 0asioB;

- pacueThl BBHITIOJHEHBI C 0oJjiee 4eM TpeMsl apu(PMETHYSCKHUMH OIMMOKaMH, HE
BIIUSIIOIIMMU Ha TaJIbHEUIIINE pacyeThl B JoMalHeipadoTe — 70 6amios;

- pacyeThl BBIOJHEHBI C OJHON-IBYMsI apU(PMETHYECKUMHU ONIMOKaMHU,
BIUSAIONIMMHA Ha JajlbHEWINIHE pacueThl B JoMamHer pabore — 50 OGamios
(mepBOHaYaNbHO); JOMAIIIHSS pab0Ta OTIPABISIETCS HA TOPaOOTKY;

- pacdeTbl BBHITIOJIHEHBI C Oojee YeM Tpemsl apupMEeTHUYeCKUMHU OIIHOKaMH,
BIMSIONIMMHU Ha JalbHEHIIME pacyeThl B JoMalliHeil padote — 0 OaioB; JOMAaIlIHSA
paboTa OoTmpaBseTCs Ha JOPAOOTKY.

2) mpoBepKa penieHHs 3a/1a4 C UCIIOJIb30BaHUEM TakeTta nHCTpymeHToB MSEXcel:

- 3aJa4a TpaBUIbHO C(OPMYJIHUPOBaHA, MPOBEPKA MPOBEJACHA MPaBUIIBHO,
MIPEJICTaBJICHBI pe3ysbTaThl B BHIe otdyeTa MSEXCel- 10 6amios;

- MpOBEpPKa MPOBEICHA MNPABWIBHO, 3ajaya c(HOpMYyJIUpPOBAHA HEKOPPEKTHO,
NIPEJICTaBJICHBI pe3yNbTaThl B BHJIe oTdyeta MSEXCel- 5 6amios;

- TMpOBEpKa TMPOBEJIEHAa HEBEpPHO, 3agadya CcHOPMYIUpPOBAHA HEKOPPEKTHO,
MIPEJICTaBJICHBI pe3yNbTaThl B Buje oryeta MSEXcel — 1 6amios;
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- IPOBEpKa MPOBEJICHA HEBEPHO, 3a7a4a chopMyIpoBaHa HEKOPPEKTHO UIU HE
npeJCcTaBICHbI pe3yabTaThl B Buae otueta MSEXxcel — 0 Gamos.

3) 3amuTa JoMailHe paboThl, yMEHHUE TPAMOTHO U3bSICHATHCS, YETKO U JJOTUYHO
dbopMynUpOBaTh YCTHO CBOU MBICIH, apryMEHTUPOBAHHO JOKa3bIBaTh MPaBUIBHOCTD
pelIieHus:

- CTYJICHT TPaMOTHO U3BSCHSETCS, YETKO U JIOTUYHO (POPMYJIUPYET YCTHO CBOU
MBICJIH, apTyMEHTHUPOBAHHO JOKAa3bIBAET PEIICHHE 3aJad KOHTPOJbHOU padorel - 10
0aJlIoB;

- CTYJICHT TPaMOTHO U3BSCHSETCS, YETKO U JIOTUYHO (POPMYJUPYET YCTHO CBOU
MBICJTH, HE apTYMEHTUPOBAHHO JIOKa3bIBAET pelIeHUE 3a1ay - 5 0asuioB;

- CTYJIGHT TPaMOTHO U3BSICHAETCS, OJHAKO HEUYETKO U HEJIOTUYHO (HOPMYIUPYET
YCTHO CBOM MBICJIM, HE apTyMEHTUPOBAHHO JIOKA3bIBAET PEIICHUE 3a/1a4 - 2 0aia;

- CTYJICHT HE BBITIOJIHSAET HUUETO U3 MEePEYUCIEHHOr0 B MyHKTE 3 - () 6asos.

6) Onucanue wWKaabl OUCHUBAHUA:

- 0T 90 1o 100 6anI0B — OTIUYHO;

- oT 75 no 89 6amioB — XopoIio;

- oT 60 10 74 GaIOB — YAOBJIETBOPUTEIIHHO;

- MeHee 60 0aIoB — HEYIOBJIECTBOPUTEILHO.

[Ipu >TOM KOHTpOJBHAs paboTa B IIEJIOM OIEHUBAETCS B 5 0ajyIOB M BXOJUT Kak
OIICHOYHOE CPEJICTBO KOHTPOIBHOM TOukHU No 2,

8.2.8. lomawnsan paboma Ne 4

a) IIpumep oomawneii paoomot Ne 4

Homamnsass pabora Ne 4 mpencrapisier co0oil TBopueckyro paboTy, Ueib
KOTOPO#l 3aKiIro4aeTcs B pa3paboTke Urp PyHKIIMOHUPOBAHUS MPEINPUATUN HA PHIHKAX
MOHOIIOJIMM U OJIUTOTIONINU, MOJIENTM KOTOPBIX OBLTH PACCMOTPEHBI HA JICKIIHSIX.

CryneHT caMm JOJDKEH MNOpuAyMaTh 3ajady, €€ peluTh M J0Ka3aTh €€
ONTUMAJIbHOCTb WM HE ONTUMAIIBHOCTb.

HomamiHsass paboTa MpeacTaBiIsieTCs HAa TPYNIOBOM 3aHATHM (JIGKIIUU WITH
ceMuHape). Permament noknana — 10 MuHYT, 5 MUHYT Ha TpymnIoBoe OOCYXJICHHE, 5
MHHYT Ha BbICKa3bIBAHUE BOMPOCOB U OTBETHI.

[IpencraBnenne (3ammra) aomamiHeil padoTsl Ne 4 3aHuMaer 3 3aHATHA, 1O
COTJIACOBAHHMIO CO CTYACHTAMH TWPEICTABIICHHUE JOMalIHEd paboThl MOXET ObITh
nepeHeceHo Ha (aKyNbTaTUBHBIC 3aHATUSA C MpENojaBaTelieM B YA0OHOE Uil BCEX
BpEMsI.

NATD HUAY MHUODU wumeer OCHAIIEHHBIE ayAUTOPUU [JI TPOBEICHUS
(bakyIbTaTUBHBIX 3aHATHH C YYE€TOM MPEABAPUTEIHLHOTO COTJIACOBAHUS C Y4eOHO-
METOJUYECKUM YTPABICHUEM.
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0) Kpumepuu oyeHUEAHUA KOMNEemeHyull (Pe3ynomamaos):

JomamHsass paboTa OLIEHHMBAETCS MO CTO OauIbHOM CHCTEME, UCIIOJIb3yeMOM B
NATD HUAY MHUODU. IlpenonaBatens, oOleHUBas padOTy, HOPUACPKUBACTCS
CJIEIYIOIINX LIKaJ OLICHUBAHUA:

1) MpeI0KEHHbIE MOJENH (YHKIMOHUPOBAHUS (PUPM HA PBIHKAX MPABUIBHO
(¢opmanuzoBaHbl MaTemMaTuyecku — 20 OamwioB; ¢ OJHOM JABYMs OLIMOKaMH, HE
BIUAIONIMMU Ha JalbHeWmue pacueTsl -10 0amioB; ¢ OMIMOKOW, BIUSIONIEH Ha
nanbHelue pacuersl — 0 6aJIoB ¥ ToMalIHss paboTa OTIpaBisieTcs Ha 10paboTKYy.

2) MOCTaBJICHHbIE 3aJlaud peIlIeHbl MpaBuiibHO — 30 0amioB; ¢ OJHOM
OLIMOKOM, HE BIUAIOIIECH Ha AanbHelmue pacueTsl -20 O6ayioB; ¢ AByMs OIIMOKAMH,
BIUSIONIMMU Ha JajpHeumme pacdyeTsl — 10 OanoB; ¢ OMMOKOHN, BIMSIONICH Ha
nanbHeime pacuetsl — 0 6ayIoB U ToMalIHss paboTa OTIpaBiIsieTcs Ha 10paboTKYy;

3) 3amuTa noManrHei paboThl, YMEHHE TPAMOTHO U3bSICHITHCS, YETKO U JIOTUYHO
(GopMynHpOBaTH YCTHO CBOU MBICIH, apryMEHTHPOBAHHO JOKa3bIBaTh MPAaBHIIBHOCTH
pELIeHHUS:

- CTYJEHT IPaMOTHO M3bBSICHSAETCS, YETKO M JIOTUYHO (POPMYIHPYET YCTHO CBOM
MBICIIM, ApTYMEHTUPOBAHHO JOKAa3bIBAE€T pEIICHUE 3a7a4 KOHTPOJIbHOU paboTel - 20
0aJIOB;

- CTYJEHT TIPaMOTHO U3bSICHSETCS, YETKO M JOTUYHO (POPMYJIHPYET YCTHO CBOU
MBICJTH, HE apTyYMEHTHPOBAHHO JIOKa3bIBAET pelieHne 3aaad - 10 6amios;

- CTYACHT TPAaMOTHO M3BSCHSAETCS, OJHAKO HEYETKO M HEJIOTUYHO (POpMYIUpyeT
YCTHO CBOM MBICIIH, HE apTyMEHTHUPOBAHHO JJOKA3bIBAET PEIlICHUE 3a/1ay - 5 0asia;

- CTY/ICHT HE BBITIOJIHAET HUYETO U3 MEePEYUCICHHOro B MyHKTe 3 - () Oasuios.

4) WCTONB30BaHWE TMPU PEIICHHWH U TMPEACTABICHUHM JIOMAalIHedl paldoTh
KPAacOUHBIX WUTIOCTpanuu B POwerPoint, ucronb30BaHue MEpUOAUYCCKON JIUTEPATYPhI
(cratei, KypHaJOB), TMpPEIIOKEHHbIE MOJEIN TOCTPOCHBI HA HAMIUPHUECKHUX
HaOmoneHusx — 30 6amtos, mo 10 6anIoB Ha KaKIbIH U3 TICPEUYUCIICHHBIX ITYHKTOB.

6) OnucaHue WKaIbl OUCHUBAHUA:
- oT 90 o 100 6an10B — OTIUYHO;
- oT 75 1o 89 6amioB — XopoIIo;
- oT 60 110 74 GayIOB — YAOBJIETBOPHUTEIIHHO;
- MeHee 60 0aIoB — HEYTOBIETBOPUTEIHHO.
[Ipu 3TOM KOHTpOJBHAs paboTa B IEJIOM OIEHHUBACTCS B 5 0ayIOB M BXOJIUT Kak
OLIEHOYHOE CPEJICTBO KOHTPOJIbHOU TOUKHM Ne 1.

8.3. Memoouueckue mamepuanst, onpeoeasarouiue nPoyueoypsvl OUCHUBAHUA 3HAHUIL,
YMeHUll, HABbIKOE6 U (Ulu) onvima 0eamejbHOCHMU, XAPAKMEPUIVIoWUx 3Imanvl
¢opmupoeanun komnemenyuii

Hrorosas arrecTaiys 1o JUCIUILIUHE SBISECTCS MHTErPAIBHBIM MTOKa3aTeIeM
Ka4eCTBa TEOPETHMUYECKMX W MPAKTUYECKUX 3HAHMM M HABBIKOB OOYYaIOMMXCS TIO0
JTUCIUIIINHE U CKJIAJBIBACTCA W3 OICHOK, MOJYYEHHBIX B XOJ€ TEKYIIETO KOHTPOIS U
MPOMEXKYTOUYHOU aTTECTALIHNH.
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Texymuii KOHTPOJIb B CEMECTpEe MPOBOJUTCS C LENbl0 obecreyeHus
CBOEBPEMEHHOM OOpaTHOM CBsI3U, JUIsI KOPPEKUMH OOYy4YeHHUs, aKTHUBU3ALHH
CaMOCTOSITEILHON PabOThI CTYICHTOB.

IIpomexyTouHas aTTeCTalns peaHa3Ha4YeHa TUISL O0OBEKTUBHOIO
MOATBEPKACHUST U  OLICHUBAHUS JOCTUTHYTBIX PE3YyJbTaTOB OOyYEHHS IMOCTe
3aBEPIICHUS U3YyUCHUS UCIUTLIUHEI.

Tekylmuil KOHTPOJIb OCYILECTBISAECTCSA 1Ba pa3a B CEMECTP:

— koHTponbHasg Touka Ne 1 (KT Ne 1) — BeicTaBisieTcss B 3JIEKTPOHHYIO
BEJIOMOCTh HE MO3/Hee 8 Henenu ydeOHOro cemecTtpa. BkiouaeT B ceOs OLICHKY
MEpOIPUATUN  TEKYIIEro KOHTPOJS AayJUTOPHOM U CaMOCTOSITEIbHOM pabOThI
oOyudarolierocs o pasjiesiaM / TeMaM y4eOHOM TUCHUIIIUHEL ¢ 1 1o 8 Hexelno y4eOHoro
ceMecTpa;

— koHTponbHas Touka Ne 2 (KT Ne 2) — BwicTaBisieTcs B JJIEKTPOHHYIO
BEJIOMOCTh He mo3aHee 16 Hemenn ydeOHOro cemectpa. Britouaer B ceOsl OLIEHKY
MEPOIPUSATUN  TEKYLIEro KOHTPOJS ayIUTOPHOM W  CaMOCTOSITEIbHOW paboThI
oOydaromierocss mo paszzaenaMm / TemMaMm Y4yeOHOW AMCHMUIUIMHBI ¢ 9 mo 16 Henmemnio
y4eOHOr0o ceMecTpa.

Pe3ynbTaThl TEKyIIEro KOHTPOJIS U MPOMEKYTOYHOM aTTeCTaIllMy TOABOISITCS 110
Kaje 0auIbHO-PEUTUHTOBON CHCTEMBI.

JTan peiiTHHTOBOIi CHCTEMBI / Bana
OueHo4HoOE CPeaCcTBO MUHIMYM Makcumym
Texkymas arrectanusi 36 60
Kontpoabhasi Touka Ne 1 18 30
KonrponwsHas pabota Ne 1 6 10
KonTtponpsnas pabora Ne 2 6 10
Jomamuss pa6ora Ne 1 3 3)
Jomamnss pa6ora Ne 2 3 3)
KontpoJsbHasi Touka Ne 2 36 60
KonTtponbsnas pabora Ne 3 6 10
KonTtponbsnas pabora Ne 4 6 10
Jlomaniusig pabota Ne 3 3 3)
Jomaninsig pabota Ne 4 3 3)
IIpomexyTOouHasi aTTECTALMS 24 40
JK3aMeH - -
TeopeTnueckuii BOIpoc 6 10
3agaua 9 15
3agaua 9 15
JK3aMeH - -
NUTOI'O no iucumivinHe 60 100

Bonychl: moonipuTenbHbie 0ayuibl CTYJEHT MOJYy4aeT K CBOEMY PEHUTHHTY B KOHIIE
ceMecTpa 3a aKTUBHYIO U PETYJISIPHYIO padOTy Ha 3aHATHUSAX, B TOM YHUCJE MPHU OMPOCE B
X0/JIe KOHTPOJIBHBIX TOUeK. boHyc coctamisier 5 0aoB.

ITo Ionoxxenuto 60HyC (MpeMUalibHbIe 0aJIbl) HE MOXKET MPEBBIIIATH 5 0aJJI0B.
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Pe3ynpTaThl KOHTPOJIBHBIX U AOMAIIHUX PaOOT MPOBEPSAIOTCS JIMYHO MPENOaBaTEIEM.
O mpoBefieHUH KOHTPOJIBHBIX Pa0OT CTYJIEHTaM COOOIIAETCS 3apaHee 3a OJTHO 3aHSITHE
no mnposenenus.JlomamnHsaa padbora Ne 4 mpencTaBisieTcss Ha TpPYIIIOBOM 3aHATHH B
MHTEPAKTUBHOM (opme. YCTHBI Ompoc NPOBOAUTCS Ha KaXJAOM MPAKTHYECKOM
3aHATUM W 3aTparuBacT KakK TEMATUKy MPOLIEAIIETO 3aHATHSA, TaK W JIEKIHOHHBIN
Marepuai. [IpuMeHsieTcss TpyNIoOBOE OLICHUBAHWE OTBETa WJIM  OLICHUBAHUE
IIPENOAABATEIIEM.

8.4. lllkana oueHKH 00pa30BaTEeJIbHBIX J10CTHKECHHU
Hrorosast arrectanus mo aucuumuinie oneHusaetrcs mo 100-0auibHON IIKaie U

IpeACTaBIsieT CyMMY OaJljIoB, 3apa00TaHHBIX CTYJICHTOM MPH BBHIMOJHCHUU 3aJlaHUN B
paMKax TEKyIIeH U MPOMEXXYTOUYHOUW aTTeCTaluu

Ouenka no 4- | Ouenk

Cymma . .
X bannvHou a Tpebosanus K ypoento 0ceoenus yueoHou OuCyUnIuHbl
oannoe
wKane ECTS
Ol1ieHKa «OTIMYHOY BBICTABISACTCA CTYJCHTY, €CJIM OH
5. TJIyOOKO ¥ TIPOYHO YCBOWJI MPOTPaMMHBIN MaTepual,
HMCYEPIBIBAIONIE, ITIOCIEA0BATEIbHO, YETKO U
90-100 | «OTIUYHOY/ A P e, A ’
JIOTUYECKU CTPOWHO €r0 U3JIaraeT, yMeeT TECHO
«3a4TEHO» N
YBA3bIBATh TEOPUIO C IPAKTUKOM, UCIIOJIB3YET B
OTBETE MaTepuall MOHOTpapUIECKON JTUTEPATypPhI
85-89 4. B O1ieHKa «XOpOIII0» BBICTABIISIETCS CTYACHTY, €CIIU OH

TBEP/IO 3HAET MAaTEepHUal, TPAMOTHO U 1O CYIIECTBY

75-84 | «xoporoy / C
U3JIaraeT ero, He JA0IycKas CYIIeCTBEHHBIX

70-74 «3adYTCHO»

D HETOYHOCTEH B OTBETE HA BOIIPOC
65-69 OneHka «yJI0OBJIETBOPUTEIBHO» BBICTABIISECTCS
3 CTYJIEHTY, €CITi OH UMEET 3HaHUS TOJILKO OCHOBHOT'O
MaTepuasa, HO He YCBOHII €ro JIeTaleu, TOmycKaeT
«YAOBICTBO HGTOEHOCTI,/I HenoZTaTquO | ZBHHBH;IS ’
60-64 | puremsroy/ £ dbopmynu OI’SKI/I HapylICHUS J!;I)OFI/I‘-ICCKOI?I
«3a4TEHO» PMYIHP » HapyTil
MOCJIEIOBATEILHOCTH B U3JIOKEHUU MPOTPAMMHOT0
MaTepuaa
OreHka «HEYIOBIETBOPUTEIBHO» BBICTABIISACTCS
5. CTYAEHTY, KOTOPBIM HE 3HAECT 3HAYUTEIBHOU YaCTH
IPOrpaMMHOI0 MaTepHaa, I10MyCKaeT CYleCTBEHHbIE
«HEYIOBJET porp P ’ Y Y
ommOku. Kak rmpaBuiio, orneHka
0-59 BOPUTEIILHO F
/e «HEYIOBJICTBOPUTEIHHOY CTABUTCS CTYICHTAM,
KOTOpBIE HE MOT'YT ITPOJIOJKUTH 00yUYeHue 0e3
3a4TEHO» P YT pon I

JOITOJIHUTCIIBHBIX 3aHATHUHN O COOTBCTCTBYIOH_[eﬁ
JUCHUITIINHC

9. Ilepeyennb yueOHOI JTUTEPATYPbI, HEOOXOAUMOM ISl OCBOEHUS JUCIUIITIMHbBI

1. 3enkoB, A. B. MeTo/ibl ONTUMAIBHBIX PEIICHMI: YyueOHOe mocodue ist By30B /
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A. B. 3enxoB. — Mocksa: M3parensctBo FOpaiit, 2021. — 201 ¢. — (Briciiee
oOpazoBanue). — ISBN 978-5-534-05377-7. — TekcT: 371eKTpOHHBIH //
O6pa3zoBarenbHas miatdopma FOpaiit [caitt]. — URL:
https://urait.ru/bcode/473421

10. IlepeyeHb pecypcoB HH(POPMANHOHHO-TEJEKOMMYHUKALIMOHHON  CceTH
«AuTepHer» (masee - cerb «HMHTEepHET?»), HEOOXOAMMBIX /JIS OCBOCHHS
AUCUMILTHHBI

Ccbiiku Ha caiimal HCypHaio8 u OudaIuomex:

http://www.finansy.ru/ DxoHoMuKa U GUHAHCHI — MyOJIUKAIIUU, CTATbU, 0030PHI,
aHAJIMTHKA

http://www.ecsocman.edu.ru/ ®enepanbHbiil 00pa3zoBaTeNbHBINA MOPTAT —
OxoHomuka, Connonorus, MeHeIKMEHT

http://econom.nsc.ru/jep/ BuptyanbHasi 5KOHOMHUECKass OUOIHOTEKA
http://www.expert.ru/ Kypnan «Ixkcnept»

http://www.vopreco.ru/ XKypHan «Borpocsl 5JKOHOMUKI
http://www.kommersant.ru/ ExxenneBnas razera «KomepcanTnb
http://www.finansmag.ru/ XXypuan «dunanc.»

http://www.informika.ru/ O6pa3zoBatenbnbiii mopran «Mupopmukar

Poccuiickue pezyrupyrowue opeanol:

Www.cbr.ru - IlenTpansubiii 6ank Poccun

http://www.minfin.ru/ru/ - MunucrepctBo GpurancoB PO
http://www.fedsfm.ru/ - ®enepanbhas ciayx0a Mo GUHAHCOBOMY MOHUTOPUHTY
http://www.nalog.ru/ - ®enepanbHas HaoroBas ciyx0a
http://www.customs.ru/ - deaepanbHas TAMOXKCHHAS CIy»)0a
http://www.rosfinnadzor.ru/ - ®enepanbhas ciayx06a pHUHaAHCOBO-00)KETHOTO
HaI30pa

http://www.roskazna.ru/ - Kaznaueiicrso P®

http://www.ach.gov.ru/ - Cuetnas nanara P®

http://government.ru/ - TIpaButenbcTBo PO.

http://economy.gov.ru/minec/main - MUHHCTEPCTBO SKOHOMHUYECKOTO pa3BUTHs PD.

Hugpopmayuonnsvie acenmcmea:
www.reuters.com -Reuters
www.bridge.com-Bridge Information System
www.cqg.com-CQG International
www.bloomberg.com -Bloomberg
www.afxpress.com-AFX
www.cnn.com-CNN
www.ft.com-Financial Times
www.nytimes.com -New York Times
www.economist.com-The Economist
www.wsj.com-Wall Street Journal
www.fortune.com -Fortune
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http://www.cbr.ru/
http://www.minfin.ru/ru/
http://www.fedsfm.ru/
http://www.nalog.ru/
http://www.customs.ru/
http://www.rosfinnadzor.ru/
http://www.roskazna.ru/
http://www.ach.gov.ru/
http://government.ru/
http://economy.gov.ru/minec/main

www.k2kapital.com-K2Kapital
www.rsoft.ru/telerate -Telerate International Inc
www.prime-tass.ru-MA "Tlpaiim-Tacc"
www.finmarket.ru-A "®unmapket"
www.rbc.ru-UA "PocOusneckoncantusr"
www.akm.ru/rus/default.stm-AK&M
www.infoart.ru-UA "Uudo-Apt"

11. MeToanueckue yKa3aHus JJsi 00y4AIOMIUXCS MO0 OCBOEHUIO TUCUMILIHHBI

B xone w3ydeHus AUCHUIUIMHBI CTYJEHTAM PEKOMEHIYETCS BEYEPOM TOTO JIHS,
KOTr/la ObLJIO POBEJICHO 3aHATHE MPOYUTATH JIEKIIUIO WM MPOCMOTPETh PEllIeHUE 3aa
Ha CEMUHape, TaKXke 3a JeCATh MUHYT /10 Hayasla JIeKIMU WM ceMuHapa 3a 10 MuHyT
TaK)K€ MPOYUTATh NPEABIAYIIYIO JEKUHWI0 M MPOCMOTPETh MaTepualbl CEMUHapa.
JlanHble pekoMeHanuu o0yCIIOBIEHbI HcclieJoBaHueM DO0MHrays3a.

B cootBercTBHM ¢ KpuBOM 3a0bIBaHMs DO0OMHTray3a pa3paboTaHbl CIEAYIOIIHNE
PEKUMBI TTOBTOPEHUS ISl HAWTYUIIEro 3alIOMUHAHMS;

Pexxumbl moBTOpEHUS IS HAMJTYUIIIETO 3aIIOMUHAHMS:

Ecnu ecTh nBa nHA:

NEPBOE MOBTOPEHUE — CPa3y M0 OKOHYAHUU YTCHUS;

BTOpOE OBTOpEHUE — Yepe3 20 MUHYT MOCje NepBOro MOBTOPEHNUS;

TPEThE MOBTOPEHHE — Yepe3 § 4acoB MOCIIEe BTOPOTO;

4eTBEPTOE MOBTOPEHUE — yepe3 24 yaca Mocje TPEThEro.

Ecnu HyHO MOMHUTB OY€Hb JI0JITO:

NEPBOE MOBTOPEHHUE — CPa3y M0 OKOHYAHUU YTCHUS;

BTOpOE MoBTOpeHnEe — yepe3 20-30 MUHYT MOCye MePBOro MOBTOPEHUS;

TPEThe MOBTOPEHHE — uepe3 1 JeHb mociie BTOporo;

4eTBEPTOE MOBTOPEHUE — uepe3 2-3 HEAENU MOCTe TPEThETO;

MATOE MOBTOPEHHE — Yepe3 2-3 Mecsilia Mocje YeTBEPTOro MOBTOPEHUS

12. Ilepeyenb  MH(POPMANMUOHHBLIX  TEXHOJOIHH, HMCHOJb3yeMbIX  MNpH
OCYHIIEeCTBJIEHUH O00pPa30BaTeJbLHOI0 MpoHecca M0 JUCHUIIMHE, BKJIOYasf
nepeyeHb MPOrPaMMHOIO odecnevyeHnsi 1 HHPOPMAIUOHHBIX CIHPABOYHBIX CHCTEM
(mpu HeOOXOAMMOCTH)

Hcnonp3oBanne  MHOOPMAIMOHHBIX  TEXHOJIOTMA  TPU  OCYIIECTBICHHUH
o0pa3oBaTeIBLHOTO TpoIecca MO AUCIUIUIMHE OCYIIECTBISETCS B COOTBETCTBUH C
yTBepkKIeHHbIM [lomoxennem 00 DJeKTpoHHON WH(OOPMAIMOHHO-00pa30BaTEIbHON
cpene MATD HUAY MUON.

OnexTpoHHass cuctema ympasieHus oOydenuem (LMS) wucmonssyercs mis
peanuzaiuu 00pa3oBaTEIbHBIX MPOrpaMM MPU OYHOM, JUCTAHIIMOHHOM M CMELIEHHOM
pexume o0yuenus. Cuctema peanu3yeT CleAyIolNe OCHOBHbIE (PYHKIIHMH:

1) co3maHue W yIpaBlICHUE KJIacCaMH,

2) co3IaHue KypCOB;

3) opraHu3aIys 3aMUCH y4alluXxcs Ha Kypc;

4) mnpemocTaBJICHUE JOCTYIA K YIeOHBIM MaTepHajiaM JIjIsl yIarnuxcs;
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5) myOnukanus 3aJaHui U151 Y9CHUKOB,

6) olleHKa 3aJlaHUI ydyalIuXcs, MPOBEJCHUE TECTOB U OTCICIKUBAHUE MPOrpecca
o0y4eHus;

7) opraHu3alys B3aMMOJICHCTBHSI YIaCTHHKOB 00pa30BaTEIBEHOTO TPOIIecca.

Cucrema MHTErpUpyeTcsl ¢ JAOMOJIHUTENbHBIMU CEpBUCAaMH, 00€CIeUHBAIOLIUMU
BO3MOXHOCTbh MCIOJIb30BaHUS TaKMX (PYHKIUN Kak pabouyuil KalleHJapb, BUIEO CBS3b,
MHOTOIT0JIb30BATENbCKOE PEAAKTUPOBAHUE JOKYMEHTOB, COo3AaHue (POPM OMPOCHUKOB,
MHTEpPAKTUBHAsL JOCKAa JUIsI PUCOBaHMsS. ABTOpH3alMs IOJIb30BATENEd B CHUCTEME
OCYILIECTBIIIETCS TOCPEICTBOM KOPIIOPAaTUBHBIX aKKAayHTOB, MPUBSI3AHHBIX K JTOMEHY
oiate.ru.

12.1. IlepeyeHb HHPOPMALIMOHHBIX TEXHOJIOTHH

[Ipu  ocymiecTBICHHM  00pa30BATEIIBHOIO  Mporecca MO  JUCITUIUIHHE
UCTIOJIE3YIOTCS CIICTYIONTNE MHPOPMAIIMOHHBIC TEXHOJIOTHU:
— HCTOJIb30BaHUE Tabau4yHOTO peaakropa Microsoft Excel;

— Opra"u3aiys B3auMOJICUCTBUS C 00YUYAIOMIMMUCS TTOCPEICTBOM AJICKTPOHHOM
moutsl 1 DHOC.

12.2. IlepeyeHb NPOrpaMMHOro o0ecrneYeHus:

1. Microsoft Windows 10 Pro misi oOpa3oBaTenbHBIX YUPEKICHHM, TOTOBOP
Nel3223a ot 27.10.2020.
2. Microsoft Office 2010 Professional Plus myist oOpazoBaTenbHBIX yUpeKIESHUMH,

noroBop Nel3223a ot 27.10.2020.
3. Kaspersky Endpoint Security ans oOpa3oBaTelbHBIX YUYpPEKACHUH, TOTOBOP

Nel3223a ot 27.10.2020.
12.3. IlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

JlocTym K  DJIEKTPOHHBIM ~ OMOJMOTEYHBIM  pecypcaM U 3JIEKTPOHHOI
outbimoreunoit cucrteme (OBC) ocymecTBiseTCS MOCPEACTBOM CIICIIHMAIBHBIX Pa3/IeiioB
Ha odurmanbHoM caiite UATD HUAY MUODU. Obecnieuen A0CTyN K 3JIEKTPOHHBIM
katasioramM Oubmumoreku HATO HUAY MHUOU, a Takxke SIECKTPOHHBIM
obOpazoBarensHbiM pecypcam (DUMOC), chopmMupoBaHHBIM Ha OCHOBAHHH MPSMBIX
JIOTOBOPOB C TpaBooOmamarensiMu y4eOHOW W yd4eOHO-METONUYECKON JUTEPaTypHl,
METOJUYECKHUX MTOCOOUI:

1. HNudopmammonnsie pecypcbl Cetu KoncynbranT Ilmroc, www.consultant.ru
(vHpOpManIT  HOPMATHMBHO-TIPABOBOTO  XapakTepa Ha OCHOBE COBPEMEHHBIX
KOMIIBIOTEPHBIX U TEJIEKOMMYHUKAIIMOHHBIX TEXHOJOTHH ).

2. DIEeKTpOHHO-OMONMHOTEeIHAs cucrema HUAY MHUOU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&
Z 211D=&P21DBN=BOOK.
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3. OBbC «M3parensctBa Jlanwy», https://e.lanbook.com/; lorosop Ne 10-21-910
ot 16.07.2021. Ha oka3zaHue yCIyT MO MPEAOCTABICHUIO JOcTyna K 6a3ze nanHbix DbC
«3narenscrBa Jlanby. Cpok neiicteus: ¢ 01.09.2021. o 31.08.2022.

4. ba3pl JaHHBIX «ONEKTPOHHO-OMOMMOTeuHass cucrema elibrary» (ObC
elibrary); JoroBop NeSU-353/2022 or 14.12.2021. Ha OKa3aHHWe YCIyr TIo
MPEJIOCTAaBICHUIO JOCTYNa K JJIEKTPOHHBIM BEpPCUSM MEPUOJUYECKUX HAYYHBIX
U3JIaHUW, BKJIIOYEHHBIX B cocTaB 0a3bl naHHbIX «HayuHas snexTponHas Oubnuoreka
eLIBRARY.RU». Cpok netictBus: ¢ 01.01.2022 go 31.12.2022.

5. DneKTpoHHO-OMOIMOTEeYHAs cucrema «AliOykc.py/ibooks.ruy,
http://ibooks.ru/home.php?routine=bookshelf. Jorosop Ne 09-21-910 ot 02.07.2021. ¢
00O «Aibykc» Ha OKa3zaHHE YCIyr MO MPEJOCTaBICHUIO JOCTYINa K 3JIEKTPOHHO-
oubnmoreuHoit cucreM «AiOykc.py/ibooks.ru» Ha mepuoa ¢ 01.09.2021 o 31.08.2022.

6. OnexrponHo-OMOMMOTEeyHass cucrema «IbC FOPAMTY, http://urait.ru/;
Horosop Ne 13-21-910 ot 30.08.2021. Ha oka3zaHMe YyCHyr MO MPEIOCTABICHUIO
mocTyma K obpasoBaTenpHoil miathopme «IBC IOPAUT». Cpok nmeiictBus: ¢

01.09.2021 mo 31.08.2022.

7. OBC «Koncynbrant cTyaeHTa», https://www.studentlibrary.ru/ ; orosop
Nel2-21-910 ot 16.07.2021. Ha oka3zaHHWe YCJIYT IO MPEIOCTABICHHUIO JOCTyIa K
KoMIUiekTaM «Menununaa, 3apaBooxpaHeHue», «KHurm wusmarenbcrBa «DEHUKC,
«3narensckuii oM MOW», «Kuurm wusznarensctBa «IIpocnext»: «MHOCTpaHHBIE
A3bIK», «ECTeCTBeHHBIE HayKW», «ODKOHOMHUKA M yHpaBieHUE», «l'yMaHHTapHbIE
Hayku», «tOpuandeckue HayKu», BXOIAIMM B 0a3y JaHHBIX «DJIEKTpOHHAA

oubimoreka Ttexuuueckoro By3a» (OBC «KoncymbTanT cryneHTta»). Cpok AeHCTBHUS:
01.09.2021 mo 31.08.2022

13. Onucanue MaTepHAJTbHO-TEXHUYECKO 0a3bl, HEOOXOaUMOM I
OCYIIeCTBJEHHUS 00pa30BaTeJIbHOI0 NMpolecca Mo JUCIUIJINHE

Crenuaan3upoBaHHBIX CPEACTB TEXHUYECKOTO OCHAIIEHUS HE TpeOyeTCs.
14. Nnble cBeaeHusi ¥ (WIH) MATEPUAJIBI

14.1.  Ilepeuenv  oOpazoeamenvHvIX  MEXHOI02UI,  UCHOIb3YEMBIX  HpU
ocyuiecmeneHuu 00pazosamenbHo20 npouecca no OUCYUNIUHE

Bun 3anarui HaumeHnoBaHue
JEeKI U AKTHUBHBIX U
Ne | HammeHoBaHMe TeMbl ( T, KoaunuectBO
CeMHUHAPBDI, HHTEPAKTUBHBIX
nn JTUCHHUILIMHBI aK. 4.
npakTHYecKue ¢opm npoBenenus
3aHATHA) 3aHATHI
[ToctanoBka u penienue
7 |3ama4u JIMHEWNHOTO Jlexkmsa 1 AKTHBHAas
MIPOTPAMMUPOBAHUS
8 |I'padmueckuii MeTox Jlexmsa 1 AKTHBHAas
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Bun 3anarui HaumenoBanue
JEeKIHus AKTHBHBIX U
Ne | HammeHoBaHMe TeMbI ( ’ KoaunuecTBo
CeMHUHAPBbI, HHTEPAKTHBHBIX
I JUCHHUILIMHBI aK. 4.
NpaKTUYecKue ¢hopm npoBeneHusn
3aHATHS) 3aHATHH
pelieHus 3a1a4u
JIMHEHHOTO
IpOrpaMMHUPOBAHUS
CHMINIEKC-METOI
CIICHUS 3aJauu
9 p . Jlexuus 4 AXTHBHAas
JIMHEHHOT O
IPOrpaMMHUPOBAHUS
[TocTtaHoBKa U penieHue
3aJa4 [EJIOYHUCICHHOTO
10 21 UH Jlexuus 1 AxTHBHAas
JIMHEHHOT O
IPOrpaMMHUPOBAHUS
11 {Metoxa I'omopu Jlekmust 1 AKTHBHAas
12 |Meron BeTBeM U rpaHuIl Jlekmus 1 AKTHBHAas
MS Excel. ITonck
13 Jlexuus 1 AXTHBHAs
perieHus
JInneninag 3aaga
14 |nmanupoBaHUs Jleximsa 1 AKTHUBHAas
IIPOU3BOJICTBA
3agada o pacIIuBKE Y3KUX AKTHBHAas
15 P y Jleknusa, ceMuHap 4 ’
MECT MPOU3BOJICTBA WHTEpaKTHBHAS
AKTHUBHAas
16 |TpancnopTHas 3ajada Jlexmms, ceMuHAp 6 ’
WHTEpaKTHBHAS
IlocTanoBka 3amauu
17 |BBIMyKJIOTO Jleximusa 1 AKTHUBHAas
IPOrpaMMHUPOBAHUS
Vcenosug Kapyma—Kyna—
18 py y Jlekmus 1 AKTHBHAas
Takkepa
MeTo 1 BO3MOKHBIX AXTHBHAs
19 N Jlexmus, ceMuHap 2 ’
HaIpaBJICHUM HHTEpaKTHBHAS
MeToa yCIOBHOTO AKTHBHAas
20 Y Jlexmusa, ceMuHap 2 ’
rpajueHTa WHTEpPaKTHBHAS
Meton mrpadHBIX AXTHBHAs
21 va ¢ Jlexmus, ceMuHap 2 ’
byHKIIiI WHTEpPaKTHBHAS
Pemenne 3amau
HEJIUHEMHOTO AxTuBHa,
22 Jlexmus, ceMuHap 2
MIPOTPaMMHUPOBAHUS B HHTEpaKTHBHAS
nakete MS Excel
OCHOBHBIE TTOHATHUSI
23 Jlexmus 1 AKTHUBHAS
Teopuu rpados
24 |JlepeBo pemieHui Jleknus, cemunap 1,5 AKTHBHa,
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Bun 3anarui HaumenoBanue
JIEKI U AKTHBHBIX U
Ne | HammeHoBaHHe TeMbI ( ’ KoaunuecTBo
ceMHHAPbI, HHTEPAKTHBHBIX
1011 AUCHUILTHHDBI aK. 4.
NpaKkTHYeCcKne (¢hopm npoBeaeHust
3aHATHS) 3aHATHH
WHTCPAKTUBHAS
OmpeneneHue AKTHBHAas
25 P - Jlexuus, ceMuHap 1 ’
KpaT4aulIero myTH WHTEPAKTUBHAS
ITocTpoeHue
P . AxTHBHa,
26 |KOMMYHUKallMOHHOM ceTH | Jlekuus, ceMuHap 1
. WHTEPAKTUBHAS
MHUHUMAJIBHOHN JUIMHEI
CerteBoe TJIaHUPOBAHHUE U AKTHBHai,
27 Jlekuusa, cemunap 1
yIpaBJICHUE WHTCPAKTUBHAS
VYIpaBieHHUe IpOEKTaMu €
HEOIPENEICHHBIM AKTHUBHAsA
28 bea Jlexuusi, ceMuHap 1 ’
BPEMEHEM BBITIOJTHCHUS WHTCPAKTUBHAS
paboT
CTOMMOCTb MPOEKTA.
AxTuBHa,
29 |OmTuMu3aius CETEBOro Jlekus, ceMunHap 1
WHTCPAKTUBHAS
rpaduka
30 |I'padux I"'anTa Jlexkmus 0,5 AKTHUBHAas
Moienb MEXOTPaCcIEBOro AXTHBHAs
31 P Jlexusi, ceMUHAp 4 ’
6amanca (JIeonTbeBa) WHTEpaKTHBHAS
AKTHBHAas
32 |MatpuuHblie UTpbl Jlexusi, ceMUHAp 7,5 ’
WHTEpaKTHBHAS
ITpunsgarue pemeHuii B
P p AxTHBHAaS,
33 |ycnoBusx Jlexuus, ceMuHAp 7,5
HHTEpaKTHBHAS
HEONPEICIICHHOCTH
AKTHBHAas
34 |bumaTpuyHbIC UTPHI Jlexmus, ceMuHAp 6,5 ’
WHTEpaKTHBHAS
AKTHBHAas
35 |HempepoiBHBIE UTPHI Jlexuusi, ceMuHap 6 ’
WHTEpPaKTHBHAS
AKTHBHAas
36 |Ilo3urmoHHbIE UTPHI Jlexmus, ceMuHap 2 ’
WHTEpaKTHBHAS

14.2. @opmbl opzanuzauuu camocmosmenbHou padomsl odyuaromuxca (memol,
BbLIHOCUMbBLE O CAMOCHIOAMENIbHO20 U3YYEHUA; GONPOCHL 0714 CAMOKOHMPONA;
munoebvle 3a0anus 0151 CAMONPOBEPKU)

HCIIO0Jb30BAHUEM

Ne HaumenoBanue Bomnpoc Koa-Bo | ®opma npoBepku

I | TeMbI JMCUMILIMHBI aK. 4.

1 | Cummiiekc-Meron Onucanue anropurma 2 KonTponbhas
pelLIEHUs 3a0a4n CHUMILIEKC-METO/1a, pabota Ne 1
JIMHENHOTO 3aJ1a4u, KOTOpbIE JloMamHss
MIPOrPAMMHPOBAHHUS | PELIAKOTCS C €r0 pabota Ne 1
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Ne | HaumenoBaHue Bomnpoc Koxn-Bo | ®opma npoBepku

N | TeMbl JUCIUILJINHBI aK. 4.

2 | Merox I'omopu Ornncanue anropurma 2 KoHTtponbHas
merozaa ['omopu, pabota Ne 1
3aJ1a4¥, KOTOpbIE Jlomannss
pelIarTCs ¢ ero pabora Ne 1
UCIIOJIb30BaHUEM

3 | Meton BeTBel u Onucanue anropurma 2 KoHTtponbHas

IpaHuLl METO/IaBETBEH U pabora Ne 1
rpa”ull, 3a1a4H, JloManHss
KOTOPBIE PEIIAIOTCS C pabota Ne 1
€ro UCIOJIb30BAHHEM

4 | MS Excel. ITouck Ornucanue anropurma 4 Jomannss

peueHus UCIIOJIb30BAHUS MTaKeTa pabora Nel
UHCTPYMEHTOB MS
Excel. [Touck pemenus
5 | IloctanoBka 3amaun | OnucaHue 3aaa4, 0,5 Ompoc
BBITTYKJIOTO perraemMbIX METOJIaMU
IPOTrPaMMHPOBAHUS | BBIITYKJIOTO
IPOrpaMMHUPOBAHUS
6 | Ycnosus Kapyma— | @opmynupoBka 0,5 Onpoc
Kyna—Takkepa ycanoBusi Kapymra—
Kyna—Taxkxkepa, ee
B3aMMOCBSI3b C
7/ | MeTton Bo3MOXHBIX | OnIMcaHue anropuTMa 2 Onpoc
HalpaBJICHUN

8 | MeTon ycinoBHOTO Onucanue anropurma 2 Omnpoc

rpajiueHTa

9 | Merog mitpadubix | Onucanue anroputMa 2 Omnpoc

byHKIMI

10 | Pemenue 3amau Onucanue anropurma 1 Omnpoc

HEJIMHEWHOT O UCII0JIb30BaHUS MTaKeTa

IpPOrpaMMHUPOBAHUSl | HHCTPYMEHTOB

B makete MS Excel | MS Excel. ITouck
DEIIICHHS

11 | MaTpuuHbIie Urpbl Onucanue anropuTMoB 2 KonTponbhas
peleHus 3a1ay (nx2, pabota Ne 3
2Xm, nxm, 2X2) JloManrass

pabota Ne 3

12 | [Ipunsitue pemennii | Onucanne KPUTEPUEB, 2 KontponbHas

B YCIJIOBUAX VICTIOJIb3YEMBIX IPU pabota Ne 3
HEONPEEICHHOCTH | PELEHUH 3a]1a4 Jlomanrasist

pabora Ne 3
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peuicHusd 3aga4 € €ro
HCII0Jb30BAHUEM

Ne | HaumenoBaHue Bomnpoc Koxn-Bo | ®opma npoBepku
N | TeMbl AUCHHUIINHBI aK. 4.
13 | bumatpuunsie urpsl | Onucanue aaropuTMOB 4 KoHTtponbHas
pelieHus 3a1au pabota Ne 4
JloManHss
pabora Ne 3
14 | HenpepsiBHbIE Urphl | OnucaHue aaropuTMoB 6 KoHTtponbHas
penieHus 3a1au pabora Ne 4
JloManHss
pabora Ne 3
15 | [lo3unmonHuklie urpsl | Onucanue aaropuTMoB 6 Omnpoc
pelieHus 3a1a4
16 | Uznepxku DopMyIUpPOBKA, 3 Jomannss
POU3BOJICTBA, UX OMKCAHKE AJITOPUTMOB pabora Ne 4
oTpeJieNieHHe, penieHus 3aaau
IIPHHIIHIT
MUHUMH3AIIH
17 | Makcumu3zanus DopMyIUpOBKa, 3 Jomannss
npuOBbLIH U CIIPOC OTMKCAaHKE AJITOPUTMOB pabora Ne 4
Ha PECypCHhl, pelieHus 3a1au
orpeeeHue
o0beMa BhITTyCKa
bupmoit
18 | KonkypeHTHas dopMyIIUpOBKa, 3 Jomannsis
bupma, OIKCAaHKE AJITOPUTMOB pabora Ne 4
yIpaBiisieMast pelIeHus 3a1a4
TPYJOM B
KPaTKOCPOYHOM H
JIOJITOCPOYHOM
neproaax
19 | MoHnomnonus dopMyITUPOBKA, 3 Jlomarusis
OIKCaHUE AJITOPUTMOB pabota Ne 4
20 | Ilenoobpa3zoBanne | DopMynHpOBKa, 3 Jomannusis
OIKCaHUE AJITOPUTMOB pabota Ne 4
21 | Onuromnonws DopMyIUpPOBKa, 3 Jomannusis
OIKCaHUE AJITOPUTMOB pabota Ne 4
22 | DddexT DopMyIUpPOBKA, 3 Jomannusis
MYJIBTHUILIMKATOpA OIMCaHKUE aJITOPUTMOB pabora Ne 4
23 | CxopocTb DopMyIUpPOBKA, 3 Jomannusis
oOpaleHus JeHET OIMCaHKUE aJITOPUTMOB pabora Ne 4
24 | 3akon OykeHa DopMyIUpPOBKA, 3 Jomannusis
ONMCAHUE aJTOPUTMOB pabota Ne 4

14.3. Kpamkuii mepmunonozuuecKkuil cioeapb
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JAnnaMuyecKkoe NMporpaMMHMpPOBAaHUE — MAaTEMATHYECKUM METOJ HAXOXKICHUS
ONTUMAIBHBIX PEIICHUI MHOTOIIArOBBIX (MHOTO3TAMMHBIX) 33/1a4.

HNvmuTanuoHHoe MOJAEJIMPOBAHME - MOIIHBIM M YHHUBEPCAJIBbHBIM METOJ
UCCNIeIOBAaHUSI U OLEHKU A()PEKTUBHOCTU CUCTEM, MOBEACHUE KOTOPHIX 3aBUCUT OT
BO3JICUCTBUS CIIy4allHbIX (PaKTOPOB.

MaremaTnyeckass MOAeJb - 3TO CUCTEMAa MAaTEMAaTHYECKUX COOTHOLIEHWH, B
a0CcTpakTHOM (hopMe OMUCHIBAIOIINX U3y4aeMbIi MPOIIECC UIU CUCTEMY.

MaremaTuyeckoe NpPOrpaMMHUPOBAHME — WCIIOJIb30BAHUE MATEMAaTHYECKUX
METOJIOB U MOJIEJICH JIs pelieHus MpooaeM MporpaMMHUPOBAHHSL.

MopeanpoBaHue - IPOLECC, ITOCPEIACTBOM KOTOPOTO UCCIIEA0BATENIb CTPEMUTCS
MIOHATh ONPEICICHHBIE ACIEKThl PEAIbHOW >KU3HU. MOJENb SBISETCS YIPOILIEHHBIM
BApUAHTOM JI€HCTBUTEIBHOCTH, COIJIACOBAHHBIM C 3adadyamu uccieposatens. OauH u
TOT K€ OOBEKT B 3aBUCMMOCTH OT IIeJIeH UCCIIeIOBAHMSI, MOKET UMETh Pa3HbIe MOJIEIH.

IIporpaMMupoBaHue — IPOLIECC PACIIPEIEIICHUS PECYPCOB.

Teopusi rpadgoB - pa3gen AUCKPETHOM MATEMATUKH, MCCIEAYIOIIUKA CBOMCTBA
KOHEYHBIX MHOXECTB C 3aJaHHBIMH OTHOIIECHHUSIMHU MEXIYy HX JJeMeHTaMu. Kak
MPUKJIaIHAS TUCIUIUIMHA TeopUsl TpadoB MO3BOJISET ONMUCHIBATH U UCCIIEA0BATH MHOTHE
TEXHUYECKHE, DKOHOMUYECKHUE, OMOJOTUUECKUE U COIUATIbHBIE CHUCTEMBI.

Teopusi urp - MareMaTU4E€CKUH METOJ W3YyUYEHHS ONTUMAJIbHBIX CTPATETHUH B
«Urpax», B KOTOPBIX YYACTBYIOT JIBE U 00JIE€ CTOPOH, IPECIEAYIOMNX PA3TUUHbIE TENH,
[IpUYEM pE3yJIbTAT, MOJYUYECHHBIN KaXKJIOW U3 CTOPOH MPU pEeAIU3aALUU ONPEACICHHOU
CTpaTEruu, 3aBUCUT OT JECUCTBUU APYTUX CTOPOH.

Teopusi MaccoBOro o00CJIy:;KUBAHUS HJIH CHCTEMbI MACCOBOI0 00CIYKHUBAHUS
- 3TO TaKHW€ CUCTEMBI, B KOTOPBIE B CIIydallHbIE MOMEHTBI BPEMEHH IOCTYIAIOT 3as1BKU
Ha OOCIYyXHBaHUE, MPH STOM MOCTYNUBIIWE 3aABKA OOCIY>KMBAIOTCS C TOMOIUIBIO
UMEIOIIUXCS B PACTIOPSIKEHUN CUCTEMbI KaHAJIOB 00CITYKIUBaHUS.

JKOHOMHKO-MAaTeMaTHYeCKasd MoOJeJdb - OTO MaTreMaTH4eckas MOJEb,
npeHa3Ha4YeHHAs JIJIs1 UCCIIeI0BAHUS SKOHOMUYECKOM MpOOJIeMBbl.

15. OcoOeHHOCTH peayu3aliu IMCUUIIMHBI 1JI HHBAJTUIO0B M JIMII C
OrpAHUYE€HHBIMHU BO3MOKHOCTSIMM 3/10POBbSI

B cooTBercTBUUM ¢ MeTOAMYECKUMHU peKoMeHaanussMu MunoOpHayku P® (yTB. 8
anpens 2014 r. Ne AK-44/05BH) B Kypce Tpemnoaraercsi UCIoIb30BaTh COIUAIBHO-
aKTUBHBIE ¥ PEQIICKCUBHBIE METOABl OOyUYEHHUs, TEXHOJIOTHH COIIMOKYIbTYPHOU
peabwiutanuu oOyvaromuxcss ¢ OB3 ¢ 1enblo oka3aHWs TOMOIIU B YCTaHOBJICHUH
MOJTHOLIEHHBIX MEXKJIMYHOCTHBIX OTHOLIEHUM.

OOyueHue JuIl ¢ OTPAaHNYCHHBIMU BO3MOKHOCTSIMH 3JI0POBbsI OCYIIIECTBIISICTCS C
Y4€TOM WHIUBHIYATBHBIX ICUXO(DU3NIECKUX OCOOCHHOCTEH, a I MHBAJIUIOB TAK)KE B
COOTBETCTBHUH C MHAUBUAYAIbHON MpOrpaMMOi peaduInTaluyu HHBAIHUIA.

Jasa Jaun ¢ HapylleHHWeM cJIyXa BO3MOKHO MpeaocTaBieHue HHGOopMalnuu
BU3YaJIbHO (KPATKU KOHCHEKT JIEKIMH, OCHOBHAsI U JOMOJIHUTEIbHAS JIUTEpaTypa), Ha
JEKIIMOHHBIX U MPAKTUYECKUX 3aHSITUSAX JOMYCKAETCS MPUCYTCTBUE ACCUCTEHTA, a TaK
Ke, CypIONEepPEBOAYMKOB U TU(PIOCYPAONEPEBOAUUKOB.

OueHka 3HAHUN CTYJIEHTOB Ha MNPAKTUYECKUX 3aHATHUSIX OCYIIECTBISECTCS Ha
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OCHOBE MHCbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOIPOCHI, MUCBMEHHO BBIIIOJHEHHBIX
MIPAKTUYECKUX 3aJaHUMN.

Jlokman Tak € MOXET OBbITh NpPEeNOoCTaBiI€H B NMUCbMEHHON (opme (B Buie
pedepara), mpu 3ToM TpeOOBaHUS K COACPKAHUIO OCTAIOTCSI TEMU Ke, a TPeOOBaHUS K
KAuecTBY M3JI0XKEHUs Marepuana (IMOHATHOCTb, KAueCTBO pPEYH, B3aUMOJECHCTBUE C
ayIUTOPUEN U T. 1) 3aMEHSIOTCSI Ha COOTBETCTBYIOIINE TPEOOBAHMS, IPEABSBISIEMbIE K
MUCBMEHHBIM paboTaMm (KayecTBO O(OpMIIEHMS TEKCTa W CHUCKa JIUTEpaTyphl,
IPaMOTHOCTb, HATMYNE WITIOCTPAIIMOHHBIX MAaTEPUAIIOB U T.11.)

C yyeToM COCTOSIHMSI 3/J0pPOBbsl MPOCMOTP KUHOPWIbMA C MOCIEAYIOIINM
aHAIM30M MOXET OBITh MPOBEIEH J0Ma (HAampuMep, MpU HEOOXOAUMOCTH JOTOIHU-
TENbHOW 3BYKOYCHJIMBAIOUIEH ammapaTypbl (HaylmiHuku)). B Takom ciydae cTyaeHT
OpEeNOCTaBIsIeT  NUCbMEHHBIM  aHajiW3,  COOTBETCTBYIOUIMI  NPEabSIBISEMbIM
TpeOOBAHUSM.

[IpoMexyTouHass arrectauus AJs JUL C HapyLWIEHUSMU CllyXa MPOBOAMUTCS B
NUCBMEHHON (opMe, MPHU 3TOM HCHOJB3YIOTCA 00IHMe KpuTepuu oueHuBanus. llpu
HEOOXOJIMMOCTH, BPEMsI TIOJIFOTOBKH Ha 3a4ETE€ MOXKET ObITh YBEIIMUYEHO.

JUist iun ¢ HApyLIeHHWeM 3PeHHUsl JIONYCKAaeTCsl ay/uajbHOE MpeAoCTaBlICHUE
uHbopMalyK (HampuMmep, ¢ UCIOIb30BAHUEM MTPOrPAMM-CUHTE3aTOPOB PEUH), a TaK XKe
UCIIOJIb30BaHUE HA JICKIUAX 3BYKO3AMHUCHIBAIOUIUX YCTPOUCTB (AMKTOGOHOB M T.1.).
JlomyckaeTrcs MpPUCYTCTBHUE HA 3aHATHUAX aCCHCTEHTa (ITOMOIIMHHUKA), OKA3bIBAIOLIETO
00y4aroUMMcsi HEOOXOIUMYIO TEXHUYECKYIO TTOMOIILb.

OrneHka 3HaHMM CTYJEHTOB Ha CEMHUHAPCKUX 3aHATUSAX OCYLIECTBIIAETCS B YCT-
HOW (Qopme (Kak OTBETHI Ha BONPOCHL, Tak M MNpakThdyeckue 3anaHus). llpu
HEOOXOJMMOCTH aHanu3a (uiabMa MOXET OBbITh 3aMEHEH OINMCAHUEM CHUTYalluu
MEXKITHUUECKOIO B3aUMOJICHCTBUS (HA OCHOBE OIBITA PECHOHJIEHTA, XYy10KECTBEHHON
JUTEpa-Typbl U T.[1.), MO3BOJIAIOIIUM OLIEHUTh CTENEHb C(HOPMHUPOBAHHOCTH HABBIKOB
BJIQJICHUS METOJaMH aHajiu3a M BbIABIEHUS crHeuuuky (QyHKIMOHUPOBAHUS U
pa3BUTHUS NICUXUKH, MMO3BOJISIIOIIMMU YUYUTHIBATh BIMAHUE dTHUYECKUX (hakTopoB. [Ipu
IOpOBE-IIEHUU MPOMEXKYTOUHOM aTTecTaluy s JIMIl C HapylIeHHEM 3peHus
TECTUPOBAHHE MOXKET OBITh 3aMEHEHO Ha YCTHOE cOOeceI0BaHHE 110 BOIIPOCAM.

JIMna ¢ HapylmeHHsIMM ONOPHO-ABUIATEJBHOI0 anmapaTra HE HYXJAIOTCS B
0CcO0BIX (popMax MpeaoCTaBICHHs YIeOHBIX MaTepuanoB. OMHAKO C YYETOM COCTOSHUS
3JI0POBBS YaCTh 3aHATUNA MOXET OBITh peann30BaHa AUCTAHIIMOHHO (IPU MOMOIIU CETU
«MHTepHeT»). Tak, Npu HEBO3MOKHOCTH INOCEIIECHHS JIEKLMOHHOIO 3aHATHS CTYIEHT
MO>KET BOCIIOJIB30BaThCA KPATKMM KOHCIIEKTOM JIEKLIUU.

IIpy HEBO3MOXXHOCTH IOCEIIEHHsS] NPAKTUYECKOTO 3aHATUS CTYIAEHT JOJDKEH
IIPEIOCTAaBUTh MTUCHMEHHBIN KOHCIIEKT OTBETOB HAa BOMPOCHI, TUCBMEHHO BBIITOJIHEHHOE
[IPaKTUYECKOE 3aJaHUE.

Jloknag Tak K€ MOXKET OBITh NMpEeAOCTaBiIeH B MUCBMEHHOW ¢opme (B BHIE
pedepara), mpu 3TOM TpeOOBaHMS K COACPKAHHMIO OCTAIOTCS TEMH K€, a TPCOOBaHUS K
KAuecTBY M3JI0KEHHA Marepuana (IMOHATHOCTb, KAayeCTBO PEYH, B3aHUMOJECHCTBUE C
ayUTOPUEN U T. 1) 3aMEHSIOTCSI HA COOTBETCTBYIOLINE TPEOOBAHMS, IPEABSBISIEMbIE K
MUCbMEHHBIM paboTaM (kKauecTBO O(OpPMIIEHUS TEKCTa U CIHUCKa JIUTEPaTypBhl,
I'PaMOTHOCTb, HAJTMYNE WITIOCTPALMOHHBIX MAaTEPHUAIIOB U T.[1.).

IIpomesxyTouHas arrectauus I JUL C HapyIIEHUSIMH OINOPHO-IABUTATEIIBLHOIO
anmapara IpoBOJUTCS Ha OOIIMX OCHOBAaHUAX, PU HEOOXOJUMOCTH IMpOIeaypa 3a4eTa
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MOXXET OBbIThb peajn30BaHa JAUCTAHIIMOHHO (HampuMep, OpH TOMOIIM HPOrpaMMbl
Skype).

I[HSI 9TOro IO JOTOBOPCHHOCTHU C HpCroaaBaTcICM CTYIACHT B OIIPCIACICHHOC
BPCMs BBIXOAWT HaA CBA3b JJIA IMPOBCACHUA IMPOUCAYPHI 3a4CTa. B takom CJIydac 3a4€T
caaercss B BHAE cobOecemoBaHHMd 1O BompocaM (cM. (OpMBI  IIPOBEIEHUS
MPOMEXKYTOUYHOM aTTecTallud JJIsi JIMIl C HapylIeHUusIMH 3peHusi). Bompoc u
IMPAaKTUYCCKOC 3aJaHUC BBI6I/IpaIOTC$I CaMHM IIPCIIOJaBaTCIICM.

IIprumeyanue: POHABI OLEHOYHBIX CPEACTB, BKIIOYAIOIIME TUIIOBBIC 3aJaHUS U
METO/IbI OLIEHKH, KPUTEPUH OLICHUBAHUS, IIO3BOJIAIOIINE OLIEHUTH PE3YJIbTAThl OCBOCHHUS
JaHHOM AucuMIUIMHbI oOyyatomumucsa ¢ OB3 moryT Bxoautk B coctaB PIIJ] Ha mpaBax
OTJEJIBHOIO TOKYMEHTA.

IIporpammy cocraBui:

FO.H. AGpocbkurHa, TOIEHT OT/ACJICHUS COIMATbHO-)KOHOMHUECKUX HAYK,
KaHAUJAT SKOHOMUYECKUX HAYK, JOIEHT

PeneH3eHTHI:

M.M. Tazamue, aupektop OOO «Opaucces», AOKTOP SKOHOMHUYECKHX HAYK,
JIOLIEHT

C.A. HoBocanoB, IOLEHT OTHAEJICHUSA COIMAIbHO 3KOHOMHMUYeckuX Hayk (O),
KaHIUJIAaT S)KOHOMHYECKUX HAYK, TOIEHT
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JIUCT COTJIACOBAHUSA PABOYEM ITPOTPAMMOBI JTUCIIUILIVHBI

[Iporpamma paccMoTpeHa Ha 3aCeTaHuU
otaeneHuss CoruanbHO-3KOHOMUYECKUX
HayK

(mpotokoia Ne2-8 ot «30» aBrycra 2021 r.)
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	Цель освоения дисциплины: выработка у студентов навыков по формализации задач, возникающих в экономических исследованиях, в виде математически сформулированных оптимизационных задач и выбору методов решения оптимизационных задач.

