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ObaacTh NpUMeEHEeHUus

®onp oneHOUHBIX cpencTB (POC) — sABIsIeTCS HEOTHEMIIEMON YacThiO yUeOHO-METOIUIECKOTO
KOMIUIEKCa y4eOHOM TUCIUIUINHBI « MeTOoIbl ONTUMAIBHBIX PEUICHHID U MpeAHa3HAueH 1JI11 KOHTPOJIS
U OLEHKA 00pa3oBaTeNbHBIX JOCTH)KEHUH OOy4aromuxcs, OCBOMBUIMX MpPOrpamMMmy JTaHHOM
JUCIUTIAHBI.

Hesan 1 3a1aun PoHIA OLIEHOYHBIX CPEACTB

HGHBIO q)OHZ[a OLCHOYHBIX CPCACTB ABJIACTCA YCTAHOBJICHUC COOTBCTCTBUA YPOBHA ITOATIOTOBKHA
oOyuaromuxcst TpeboBaHusIM (efepaibHOro rocy1apcTBEHHOI0 00pa30BaTeIbHOTO CTaHIapTa.

I[HSI JOCTHIXKCHUA IMOCTaBJIICHHOM neiaun CDOHZ[OM OLCHOYHBIX CPCACTB 11O JUCHUIIIINHC «MGTOI[LI
ONTHUMAJIBHBIX PEUICHUID» peraroTcs cleAyIolue 3a1auu:

— KOHTPOJIb U YHIPABJICHUE IMPOLECCOM NpuoOpeTeHus: 0oOydarolmMMUCS 3HAHUH, YMEHHH U
HABBIKOB MPEAYCMOTPEHHBIX B paMKax JaHHOTO Kypca;

— KOHTPOJIb U OCHKA CTCIICHU OCBOCHUA KOMHGTGHHI/IfI NpeaAyCMOTPCHHBIX B paMKax JaHHOI'O
Kypca;

— obecrieueHre COOTBETCTBUS PE3yJIbTATOB OOYUYEHHUsI 3agadaMm Oyaymiei mpodeccnoHaaIbHON
NESTENIbHOCTH Yepe3 COBEPILICHCTBOBAHUE TPATUIIMOHHBIX M BHEJAPEHHWE WHHOBAIIMOHHBIX METO/OB
00y4eHust B 00pa3oBaTelIbHBIN MTPOIIECC B paMKaXxX JIAaHHOTO Kypca.



1. IlepeyeHbr mNJIAHMPYEMBIX pe3yJabTATOB OOy4YeHHMs @0 JUCHUILINHE,

COOTHECEHHBIX C

IUIAHNPYeMbIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTebHON NMPOrpaMMbl

1.1. B pesynbrate ocBoeHusi OIl OakamaBpuara oOyyarouiuiicsi AOKEH OBJANETh CIEAYIOLIUMU
€3yJIbTaTaMu 00yUYeHUs IO JUCIHUILTUHE:

000CHOBaHHEIE
SKOHOMHNYCCKUEC peHICHI/ISI B
pa3IMYHBIX 00T1ACTIX
KU3HECOACATCIIBHOCTHU

Koapl HaunMeHnoBanue Kox u HauMeHOBaHMe MHAMKATOPA
KOMIIeTeHI Uil KOMIIETeHIIUHT JOCTHKEHHUSI KOMIIETEHIIM U
YK-2 Cnocoben onpenensats kpyr | 3-YK-2 3HaTh: BUIBI PECYPCOB M OTPAHUYCHHM
3a/1a4 B paMKax JUTSL penIeHus MpodecCHOHABLHBIX 33/1a4;
MIOCTABJICHHOM LIEH U OCHOBHbBIE METO/IbI OLIEHKH Pa3HbIX CIIOCOO0B
BBEIOMpATH ONTUMAIBHBIE pelieHus 3a1ay; AeCTByoIIee
CHOCOOBI HX peleHus, 3aKOHOJATEIHCTBO U MIPABOBHIE HOPMBI,
UCXOJ1 U3 ICUCTBYIOIINX perynupyomme npodeccHoHATbEHY IO
MPABOBBIX HOPM, UMEIOLIUXCA | AeATeIbHOCTh ¥Y-YK-2 YMeTh: npoBOaUTh
pPEeCypcoB U OTpaHUYEHUN aHAJIN3 TIOCTABJICHHOH 1eTT ¥ OPMYITUPOBATH
3a/1a4M, KOTOpbIe HEOOXOIMMO PEIIUTD IS €
JOCTHOKCHHUS; aHATM3UPOBATh AIbTEPHATUBHBIC
BapHAHTHI PEIICHU JUIS JOCTUKCHHS
HAMEUYEHHBIX PE3YJIHTATOB; UCIIOJIb30BaTh
HOPMAaTHUBHO-TIPABOBYIO IOKYMEHTAIIUIO B cpepe
npodeccuonanbHOM nestensHocta B-YK-2
Brnagets: MeToankamu pa3paboTKu LEH U
3a/1a4 MPOEKTa; METOIaMH OLIEHKH TOTPEOHOCTH
B pecypcax, MPOI0JKUTEIBHOCTH U CTOMMOCTH
IIPOEKTa, HABBIKAMH PaOOTHI C
HOPMATHUBHOMPABOBOM TOKYMEHTaIuel
YK-10 Crnioco0eH npuHUMaTh 3-YK-10 3HaTh: OCHOBHBIE IOKYMEHTHI,

persiiaMeHTHpyoume (pUHAHCOBYIO IPaMOTHOCTh
B Npo¢eCCHOHATBHON JIeATeTbHOCTH;
UCTOYHUKU (PMHAHCUPOBAHMS
poheCCHOHATTFHON IeATEIbHOCTH; TIPUHIIUTIBI
IUTAHUPOBAHMSI SKOHOMHUYECKON JEATENbHOCTH;
KPUTEPHUH OIICHKH 3aTPaT H 000CHOBAaHHOCTH
HSKOHOMHYECKUX PELICHUN

V-VYK-10 YMmerb: 000CHOBBIBATh IPUHATHE
HYKOHOMHUYECKUX PELICHUH B pa3IMUHBIX
o0JacTsx )KU3HEAEATEIbHOCTH Ha OCHOBE yUeTa
¢akTopoB 3 (HEKTUBHOCTH; MIIAHUPOBAThH
JEeSITeTbHOCTD C Y4ETOM SKOHOMHUYECKH
OTlpaBJaHHbBIC 3aTPAT, HANIPABIEHHBIX HA
JIOCTHUKEHHUE pe3ysbTara

B-YK-10 BnageTs: MeTOOMKOM aHAIN3a,
pacyera v OLIEHKH YKOHOMUYECKOMN
1eJ1ec000pa3HOCTH IIIAHUPYEMON AEATEIbHOCTH
(mpoekTa), ero (GUHAHCUPOBAHUS U3
BHEOIO/DKETHBIX M OI0/PKETHBIX HCTOYHHUKOB




Koanl HauMeHoBaHHe Kon n HauMeHOBaHNe HHAUKATOPA
KOMIeTeHIUI KOMIIEeTEeHIIUH AOCTHKEHUs] KOMIIeTeHIIHH
VKE-1 Crnioco0eH ucnonb30BaTh 3-YKE-1 3HaTh: OCHOBHbIE 3aKOHBI
3HAHUS €CTECTBEHHOHAYUYHBIX | €CTECTBEHHOHAYYHBIX IUCHUIUIMH, METOIbI
JTMCLUIUIAH, IPUMEHSATh MaTEMaTHYECKOI0 aHaJIM3a U MOJIETIMPOBaHUS,
METO/]Ibl MAaTEMaTH4YECKOTO TEOPETUYECKOT0 U IKCIEPUMEHTATBHOTO
aHaJIM3a U MOJIETIMPOBAHUS, HCCIIEIOBaHUS
TEOPETUYECKOTO U V-VKE-1 ymeTh: UCI0JIB30BATH
9KCIIEPUMEHTAIILHOTO MaTEMaTHYECKUE METO/Ibl B TEXHUUECKHUX
UCCIIEIOBAHMUS B PUIIOKEHUSX, PACCUNTHIBATH OCHOBHbIE
IIOCTABJIEHHBIX 3aJja4ax YHCJIOBBIE XapAaKTEPUCTUKU CITy4alHbIX
BEJIMYMH, peliaTh OCHOBHBIEC 3ajau
MaTEMaTHUYECKON CTATUCTUKU; PEIIATh TUIIOBbIE
pacuetHble 3agaun B-YKE-1 Bnagets:
METOJJaMU MaTeMaTUYECKOr0 aHaJIu3a u
MOJICTTUPOBAHUS; METOJaMH PEIICHUS 3a/1a4
aHaM3a M pacyeTa XapakTepUCTUK (PU3MUECKIX
CUCTEM, OCHOBHBIMH NpUEMaMH 00pabOTKH
9KCIIEPUMEHTAJIBHBIX JIaHHBIX, METOAAMHU
paboThI C MPUKIATHBIMU TPOTPAMMHBIMU
IPOAYKTaM
VKII-3 CnocoOeH cTaBUTH cebe 3-YKILI-3 3HaTh: OCHOBHBIE MPUEMBI
oOpa3oBaTenbHbIC LENH 10 | 3)PEeKTUBHOTO yIpaBieHUs! COOCTBEHHBIM
BO3HUKAIOIINE KU3HEHHbBIE BPEMEHEM, OCHOBHBIE METOJANKU CAMOKOHTPOJIS,
3aJjauu, MoA0MpaTh CIIOCOObI | CAaMOPa3BUTHUS M caMO0OOpa30BaHus Ha
pelIeHus U CpeaCcTBa MIPOTSYKEHUH BCEH KU3HU C UCITIOIb30BAaHUEM
pa3BUTH (B TOM YHCIIE C U(PPOBBIX CPEJICTB
ucnosb3oBanueM UppoBbiXx | Y-YKII-3 YMers: a3d(hekTuBHO IUIIaHUPOBATh U
CPEACTB) Ipyrux KOHTPOJMPOBATH COOCTBEHHOE BpeMH,
HEO0OXOUMBIX KOMIETEHIIUH | MCIOIb30BaTh METO/IbI CAMOPETYJISALINHY,
CaMOpa3BUTHUS U caMOOOYUEHUS B TeUEHUE BCEeH
YKU3HU C MCTIOJIb30BaHUEM LU(POBBIX CPEACTB
B-VKII-3 Braners: MeToaMu yIIpaBJICHUS
COOCTBEHHBIM BpEMEHEM, TEXHOJIOTUSMU
PUOOPETEHUS . UCIIOIB30BAHUS U OOHOBJICHUS
COLIMOKYJIBTYPHBIX U IPO(ECCHOHATBHBIX
3HAHWUW, YMEHUHN, 1 HABBIKOB; METOIUKAMU
caMOpa3BUTHS U CaMO0OOpa30BaHUs B TEUECHUE
BCEH JKU3HU C NCIOIb30BaHUEM LIU(POBBIX
CPEICTB
I1K-11 CriocoOeH BBITOTHATD 3-I1K-11 3Hath MeTOABI pacueTa, HE0OXOAUMBIE

HEOOXOINMBIE IS
COCTaBIICHHS] YKOHOMHYECKHX
pa3/eiioB TUTAHOB PACUETHI,
000CHOBBIBATE UX U
MIPEJICTABIIATH PE3YIbTATHI
paboThI B COOTBETCTBUU C
MPUHATHIMU B OPTaHHU3AIHH
CTaHJapTaMH

JUISL COCTABIICHUSI SKOHOMUYECKHUX Pa3/IesIOB
TJIAHOB, UX 0OOCHOBAHMSI U TIPE/ICTABICHHUS
pe3yabTaToOB PabOTHI B COOTBETCTBUH C
MPUHATHIMU B OpraHU3alMy CTaHIAPTAMHU
V-TIK -11 YMeTh BBIIOIHATE HEOOXOIUMBIE
JUISL COCTABIICHUSI SKOHOMUYECKHUX Pa3/IeiIOB
MIJIAHOB PacueThl, 000CHOBBIBATh UX U
MIPEJICTABISATh PE3YIbTAaThl pAaOOTHI B




Koanl HauMeHoBaHHe Kon n HauMeHOBaHNe HHAUKATOPA
KOMIIeTeH Ui KOMIIETEeHIINH JOCTHKEHHUS KOMIIeTeHINHT

COOTBETCTBUU C MPUHITHIMUA B OPraHU3aAIUU
CTaHJapTaMH

B-I1K-11 Biaagers HaBBIKAMHU BBIIIOIHEHUS
pacyeToB, HEOOXOIUMBIX JIJISl COCTABJICHHS
SKOHOMHUYECKHX Pa3/eoB IUIAHOB,
000CHOBaHHUS PACUYCTOB U MPEIACTABICHUS
pe3yNbTaTOB padOTHI B COOTBETCTBUHU C
NPUHSATHIMH B OpPraHU3allUK CTaHIapTaMu

1.2. Dranbl (popMupoBaHus KOMIeTeHIUIT B mpouecce ocBoennsi OIl 0akanaBpuara

KOMITOHEHTBI KOMITETEHITMH, Kak TNpaBuiio, (OPMUPYIOTCS TPH HW3YYCHHH HECKOJIBKUX
TUCIUIUIMH, @ TakkKe B HEMaJIOM CTENeHH B Mpollecce MpoxokiaeHus: npaktuk, HUP u Bo Bpems
CaMOCTOSITENILHON paboThl oOydJaromierocs. Beimonaenne u 3amurta BKP sBistorcs BuaoM y4eOHOM
NEeSTeIbHOCTH, KOTOPBIH 3aBepiiaet mnpoiecc GOpMUPOBAHHSI KOMITETEHITUH.

MecTo QUCHUIUIMHBI U COOTBETCTBYIOMIMN 3Tan (OPMUPOBAHHUS KOMIIETEHIIMHA B LEIOCTHOM
mpolecce MOJATOTOBKM IO 00pa3oBaTelNbHOM MPOTrpaMMe MOXHO ONPEAETUuTh MO0 MaTpulle
KOMIIETEHIIUH.

Oransl GopMUPOBAHUSI KOMIIETEHIIMU B IIPOIECCE OCBOCHUSI TUCIIUTLIUHBI:

- HaYaJbHbI 3Tanm — Ha 3TOM J3Tane (OPMHUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTAIbHBIE OCHOBEI
KOMIETEHIIMH, OCBAaWUBAIOTCS OCHOBHBIE KaTeropuu, QGopmupyrorcs O0a3oBbie ymeHHs. CTylneHT
BOCTIPOM3BOINT TEPMHUHBI, ()aKThI, METO/IbI, TIOHATHS, IPHHIIUITEI ¥ TIPAaBHUJIa; PEIIaeT yueOHbIC 3aaun
o oopasiy;

- OCHOBHOWM 5Tam — 3HaHWS, YMEHHS, HaBBIKH, oOecredrBaronire (popMHUpOBaHHE KOMIIETEHIIWH,
3HAUUTENBHO BO3PACTAIOT, HO €LI€ HE JOCTUTal0T UTOTrOBbIX 3HaueHuil. Ha sToM sTtame cryaeHT
OCBaMBaeT aHAJIUTUYECKUE JEUCTBUSA C MPEAMETHBIMH 3HAHMSIMHU [0 JUCLUUIUIMHE, CIOCOOEH
CaMOCTOSITENILHO peliaTh yueOHbIE 3a7aui, BHOCS KOPPEKTUBBI B aNTOPUTM JEHCTBHI, OCYIIECTBIISSA
KOPPEKIIHIO B X0J1€ pabOThI, IEPEHOCUT 3HAHUSI U YMEHUS Ha HOBbIE YCIIOBUS;

- 3aBepHIAIOLIMIA dTalm — HA DTOM JTale CTYJIEHT JAOCTUTaeT UTOTOBBIX MOKa3aTelel Mo 3asBICHHOU
KOMIIETEHIIMH, TO €CTh OCBAaUBAET BECh HEOOXOANMBIN 00BEM 3HAHUH, OBJIAZIEBAET BCEMH YMEHUSIMU U
HaBbIKaMU B cepe 3asBieHHON KommneTeHnuu. OH CrocoOeH HCMONb30BaTh 3TH 3HAHUS, YMEHUS,
HAaBBIKH MPU PEIICHUH 3aa4 MOBBIIICHHONW CJI0KHOCTH U B HECTAHJAPTHBIX YCIOBHUSX.

Oranel  QOPMHUPOBAHUS KOMIETEHIIMA B XOJI€ OCBOCHHUS ITUCIUIUIMHBI OTpPa)KaloTCs B
TEMaTHUYECKOM IutaHe (cM.I1. 4 pabodell mporpaMMBbl TUCHUIUIUHBI).

1.3. IlacnopT GoHaAa OLIEHOUYHBIX CPEACTB M0 AUCHUIJINHE

Ne Konx konTposupyemoin
Kontposmpyemsie pazaessl ..
n/n KOMIIEeTEeHIIUU (MM eé HaumeHoBaHHe OLIEHOYHOI'O
(TeMbl) TUCHUILIHHBI
yactu) / u ee cpejacTBa
(pe3yabTaThl 0 pa3aesaam)
¢opmynpoBka

Texkymmii KOHTPOJIb

VYK-2,YK-10,IIK-11, YKE-

1 [(Pa3zmen 1. OnrumanbHbIe

penIeHns B 3aa4ax Jomarasist padota Ne 1

1, YKII-3
TUIAHUPOBAHMSI TPOU3BOJICTBA
2 iﬁﬂ%igmm VK-2, YK-10, TK-11, Tomansss pa6ora Ne 1
[POrPAMMUPOBAHHS VKE-1, YKII-3 KonTtponpHas padora Ne 1
3 |Pasnmen 3. OnruManbHbIE
pEIIEHUS B IMHEHHBIX YK-2, VK-10, IIK-11, HAomammsas pabora Ne 2
VKE-1, YKII-3 Kontponbnas padota Ne 2

3aJa4yax yrpaBJeHHUs




MMPOU3BOACTBOM U LCIIAMU
ITIOCTAaBOK

Pasgen 4. Mertoast

YK-2, VK-10, I1K-11,

HEJIUHEHHOTO Kontponbnas padota No 2

IPOrPaMMHPOBAHHUSI YKE-1, VKII-3

Paznen 5. OnTuMu3anmoHHbBIC VK-2, VK-10, TTK-11, Jomarnnsis padorta Ne 2,

3a7aun Ha rpadax VKE-1, VKII-3 KontponbHas padota Ne 3

f/lfxiffpgcheziigbiiancha YK-2, YK-10, IIK-11, Jlomaumss padota Ne 2
VKE-1, VKII-3 KontponbHas padota Ne 3

(JIeonTneBa)

Paznen 7. Teopus urp u ee
SKOHOMUYECKUE MPUITOKEHUS

VK-2, VK-10, TIK-11,
VKE-1, YKII-3

Jomarnsis pabota Ne 3
KonTponbnas padora Ne 3
KontponbHas padora Ne 4

Paznen 8. MonenupoBanue
noBeqeHus GUpPM Ha
KOHKYPEHTHBIX U
HEKOHKYPEHTHBIX PBIHKAX

VK-2, VK-10, TIK-11,
VKE-1, YKII-3

Jomarrasis pabota Ne 4

11

OMEKYTOYHbII KOHTPOJIb

DK3aMeH

VK-2, VK-10, TIK-11,
VKE-1, YKII-3

9K3aMeHaHI/IOHHHe OMJIETHI




2. Onucanue nmokasareseid 1 KpuTepueB OLEHUBAHUS KOMIIETEHI[HI HA Pa3JIMYHBbIX ITanax ux (popmMupoBaHus, ONMCAHUE

IIKAJ OHCHUBAHHUA

Koneunsivu pe3yjibTaTaM OCBOCHHUSA IMPpOrpaMmMbl JUCHHUIIIMHBI SABJIAIOTCA C(bOpMI/IpOBaHHBIe KOTHUTHUBHBIC AOCCKPHUIITOPBI «3HATH», KYMCTb)»,
«BJIAACTb», PACIIMCAHHBIC MO OTACJIbHBIM KOMIICTCHIUAM, KOTOPBIC NPUBCACHLI B m1.1. q)OpMI/IpOBaHI/Ie 9TUX ACCKPUIITOPOB MPOUCXOAUT B MPOLECCE
HU3YUCHUA NUCHUILIMHBI 110 3TallaM B paMKaxX pa3JIMdYHOTO BHAA y‘IC6HBIX 3aHATHH M CAMOCTOSTEIILHOM pa6OTBI.

Boigenstores Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMIIETEHIIMN Ha KaXK/IOM dTale: MOPOroBbIH, IPOJABUHYTHIA U BRICOKUH.

CTaAaHAAPTHEIX CUTYyalugX.

YpoBHuU Conep:xarejibHOE OcHOBHbBIE MPU3HAKHU BbljIeJIeHUsI YPOBHA BPC, ECTS/MIaTudanabHasn
onucaHue YPOBHS % HIKAJIAa I OLeHKH
OCBOEHHS IK3aMeHa/3aueTa
Boicokuii TBopueckas NesTeNbHOCTE | BKiarouaem Huxcecmosuwuil yposeHs.
Bce  suow KoMnemeHyui CryaeHT 1eMOHCTpUPYET CBOOOIHOE O0IaiaHue
cpopmuposanvl Ha BbICOKOM KOMIICTCHIIMSIMK, CIIOCOOCH MPUMEHUTh UX B A
VPOBHE 8 COOmMBemcmeuu ¢ HECTAHTAPTHBIX CUTYALHAX: TOKA3BIBACT YMEHHE | o4 110 OTiHo/
yenamu u 3a0auamu CaMOCTOSITEIILHO TPUHUMATh PEIICHHUE, PEllaTh 3auTeno
OUCYUNTIUHDBL npobieMy/3anaay TEOPETUYECKOTO WIH
NPUKIIAQJHOTO XapaKTepa Ha OCHOBE M3YYCHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTHIA
IpoaBuHYTHII [lpumenenne 3HaHWA W | Brarouaem Hudcecmoswuil ypogeHs.
Bce  6udet  xommemenyuii | ymenuit B 6onee mupokux | CTyaeHT MOXKET J0Ka3aTh BJIQ/ICHUE B/
cpopmuposanl Ha | KOHTEKCTax Yy4eOHOW ¥ | KOMIIETCHIUSMHU: JEMOHCTPUPYET CIIOCOOHOCTH 85-89 OueHb XOPOIIo/
npoosuHymom  ypogHe 8 | TpodeccHnoHaTbHOMI coOuparh, CUCTEMATU3UPOBaATh, aHATU3UPOBATH 3auTeHo
coomeemcmeuu ¢ yensimMu U | NeSITEIHbHOCTH, HEXENW TO0 | ¥ TPaMOTHO HCIIONB30BaTh WH(GOPMAIHIO W3
3a0auamu OUCYUNTUHBL oOpasity, Oonbleil [oyiel | cCaMOCTOSTETbHO HaWIEHHBIX TEOPETHUECKUX
CaMOCTOSITEITEHOCTH U | UCTOYHUKOB U WUTIOCTPUPOBATH UMU C/
WHUIUATUBBI TEOPETUYECKHE TMOJIOKEHHSI U 0OOCHOBBIBATH 75-84 Xoporo/
MIPAKTUKY MPUMCHCHHSI. 3auTeHo
IToporossrii PenponyktuBHas Crynenr JEMOHCTPUPYET BJIaJICHUE 65-74 D/Y noBnerBopuTenbHO/
Bce  6uovt  komnemenyuil | NeSITEIHHOCTD KOMIICTCHIIMSIMH B CTaHJAPTHBIX CHUTYaIUSX: 3auTeHo
cpopmuposanvl Ha NOPO2OBOM u3JaraeT B Mpefeiax 3a1a4 Kypca TEOpEeTHIEeCKH 60-64 E/TlocpencTeenno
VpOBHe Y MMPAKTUYECKH KOHTPOJIMPYEMBI MaTepral. /3a4TeHo
Hwuske moporosoro OTcyTcTBHE IPU3HAKOB TIOPOTOBOTO YPOBHS: KOMITETCHIIMU HE C(POPMUPOBAHHI. 0-59 HeynosnerBopurenbHo/
CTyleHT HEe B COCTOSIHUU MPOJAEMOHCTPUPOBATh 00Ja/laHNe KOMIIETCHIIUSAMU B 3auTeHo




OneHuBaHue pe3yibTaToB O0y4EHHUs CTYJIEHTOB MO JUCIUIUIMHE OCYIIECTBISETCS MO perjaMeHTy
TEKYILEro KOHTPOJIS U POMEKYTOYHOU aTTECTALIUH.

Kpurepuu oneHrBaHus KOMIIETEHIIUI HA KaXOM 3Tare U3y4eHus JUCUMILIMHBI U1 KaXKI0I0 BUJA
OLIEHOYHOTO cpezacTBa U npuBoasaTcs B 1. 4 @OC. UToroelil ypoBeHb cHOPMUPOBAHHOCTH KOMIIETEHIIUH
IIPY U3yYEHUU JUCIUILTUHBI onpeensiercs no tadnuue. [Ipu 3Tom ciieyer moHuMaTh, 4TO TPaHHULIA MEKIY
YPOBHSIMH [ KOHKPETHBIX PE3YJIbTATOB OCBOCHUS 00pa30BaTEIbHOM MPOTPaMMBbl MOXKET CMEILATHCS.

YpoBenb ¢hopMHUPOBAHHOCTH Texyuuii KOHTPOJIb IIpomeskyTouHas
KOMIETEHIIUH arrecTanus
BbICOKM BbICOKH
BBICOKHUI npOOBUHYMbLU 8bICOKUIL
6bICOKULL NPOOBUHYMbLLL
nopo2oswlii BbICOKUL
BbICOKULL Nnopo2o8wlll
MIPOJIBUHYTHII NMPOJABUHYTHIN NMPOJABUHYTHIN
npOOBUHYMbLUL nopo2oswiii
Nnopo2oa8wlil NnpOoOBUHYMbLIL
IIOPOrOBBIN NOPOrOBbIN NOPOrOBbIN
MOPOroBbIN HH’Ke TOPOTrOBOT0
HUXKE OPOrOBOTO
HHKe IOPOr0BOro -

3. MeToanuyeckne MaTepHaJibl, ONpeAe/sione Npoue ypbl OleHNBAHUS 3HAHUI, YMEHHU I, HABBIKOB
WJIH ONBITA AeATEJbHOCTH, XaPAKTEPHU3YIOIIMX ITaNbl (POPMUPOBAHUS KOMIICTCHIMH.

PeliTunrosas oneHka 3HaHUUN SBJISETCS MHTETPAJIbHBIM IIOKA3aTEJIEM KauecTBAa TEOPETHUECKUX U
IIPAKTUYECKUX 3HAHUHN 1 HaBBIKOB CTYJEHTOB 10 TUCLUIUIMHE U CKJIAJ(bIBACTCS U3 OLIEHOK, ITOJIyYEHHBIX B
XO/JI€ TEKYIIET0 KOHTPOJIS U IPOMEXKYTOUYHOM aTTeCTAlUH.

Texyuii KOHTPOJIb B CEMECTpEe MPOBOAUTCS C LIETbI0 00ECreueHUs] CBOEBPEMEHHON 00paTHOM
CBSI3M, JUI1 KOPPEKIMU 00y4YEHHUs, aKTUBU3AIIMU CAMOCTOSITENIbHON pabOThI CTY/I€HTOB.

[TpomerxyTouHas arrectanus NpeAHa3HadeHa A OObEKTUBHOTO MOJTBEPHKIAECHUS U OLIEHUBAHUS
JNOCTUTHYTBIX PE3YyJIbTaTOB 00YyUEHHUS MOCIIE 3aBEPIICHUS N3YUEHUSI TUCIUIUINHBI.

Texymuii KOHTPOJIb OCYIIECTBIIETCS J1Ba pa3za B cemecTp: KoHTposbHas Touka Ne 1 (KT Ne 1) u
koHTposbHast Touka Ne 2 (KT Ne 2).

Pe3ynbTaThl TEKYLIEro KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalluK MOABOAITCS MO MIKaie OalIbHO-

€UTUHIOBOM CHCTEMBL.

JT1an peliTHHroBOIi cucTteMbl / OuieHOYHOE Baja
cpeacTeo MuHuMyM Makcumym

Tekymas arrecranust 36 60
KonTtposabHnas Touka Ne 1 18 30
KonrponsHas padora Ne 1 6 10
KonTtponbHast pabota Ne 2 6 10
JlomamHsist pabora Ne 1 3 5
Jomamrnsist padoTa Ne 2 3 5
KonTpoabHasi Touka Ne 2 36 60
KontposnbHast pabota Ne 3 6 10
KonTtposnsHast pabora Ne 4 6 10
Jomamnsisi pabota Ne 3 3 5
Jomamnsisi pabota Ne 4 3 5




IIpomexyTOUHAS ATTECTAMSA 24 40
JK3aMeH - -
Teopernyeckuii BOpoc 6 10
3anauda 9 15
3anauda 9 15
JK3aMeH - -

NUTOI'O no aAucuuiinHe 60 100

M padsr:

- 3a HCCBOCBPEMCHHYIO Caaqdy KOHTpOJ'IBHOﬁ pa6OTBI MaKCHuMaJIbHasa OLCHKA MOXCT OBITh

curmxkena Ha 10%.

- 3a HECBOCBPEMEHHYIO CJady HWHIWBUIYAJIbHOTO JIOMAITHErO 3aJaHus
OLIEHKA MOXET OBITh cHrbkeHa Ha 10%.

MaKCHUMaJIbHas

4. TunoBble KOHTPOJIbHBIE 3aJaHUSI HJIH MHbIe MaTEePHAJIbI, HEOOX0IUMBbIe JIJIsl OLleHKH 3HAHUIA,

yMeHHﬁ, HAaBbIKOB




MUHHUCTEPCTBO HAVKHU U BBICIIETO OBPA3OBAHUA POCCUNCKOW ®EJEPAIINU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE VUYPEXJIEHUE BBICIIETO OFPA3OBAHMUS

«HanuvoHanpHBIH UCCIENOBATENbCKUN AACPHBIU YyHUBepcUuTeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOVM 3HepPIreTUKN -

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPeXXIeHVIS BBICIIIET0 00pa3soBaHs
«Ha1moHasIbHBIV McCiIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®U)

OTAEJIEHUE COIMAJIBHO-O9KOHOMMNYECKHUX HAYK

Hanpagnenue 38.03.01 «IxoHOMHK)
[Ipodunn Yuér, aHann3 U ayauT
Hucnuninuza MeTtoas! ONTUMAIbHBIX PELICHUN

3K3AMEHAIIMOHHBIN BUJIET Nel

1. Kakoii nmpousBoacTBeHHON (yHKIMEH onucsiBaetcs Gynkius Kooba-/{yrmaca?
2. Bzaumocss3b mogenu Conoy u nmpousBoacTBeHHOU (pyHKIMu Kob6a-/lyrnaca.
3. 3amaua Ne 1.

CocraBurens 10.H. A6pocbkuHa

(Toanuce)

HavanpHuk oTaeneHus

COLMAIIBHO-DKOHOMUYECKUX HAYK A.A. Ky3HenoBa
(moanuce)

« » 20 T

10



MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE VUYPEXJIEHUE BBICIIETO OFPA3OBAHMUS

«HanuvoHanpHBIH UCCIENOBATENbCKUNU AACEPHBIA YHUBepcUuTEeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOVM 3HepPIreTUKN -

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPeXXIeHVIS BBICIIIET0 00pa3soBaHs
«Ha1moHasIbHBIV McCiIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®U)

OTAEJIEHUE COIMAJIBHO-O9KOHOMMNYECKHUX HAYK

HamnpaBnenue 38.03.01 «IxoHOMHUKA»
[Tpodwib Yuér, aHanu3 u ayauT
Jucuunnuna MeTo/ bl ONTUMANIBHBIX PEeLIeHUI

3K3AMEHAIIMOHHBIN BUJIET Ne2

=

Kakoii mpon3BoacTBeHHON (DYHKIIMEH OMUCHIBACTCS MYJIbTHILIMKATHUBHAS (DYHKINS?

2. CuMIUIEeKC-MEeTOJ| pelleHUs 3a/auyM JIMHEHHOro mporpamMMupoBaHus. OmnucaHue ajropurMa
peueHusl.

3. 3amaua Ne 2.

CocraButens 10.H. A6pocbkuHa

(Toanuce)

HavanpHuk oTaeneHus

COLMAIIbHO-DKOHOMUYECKUX HAYK A.A. Ky3HenoBa

(moanuce)

« » 20 T

11



MUHHUCTEPCTBO HAVKHU U BBICIIETO OBPA3OBAHUA POCCUNCKOW ®EJEPAIINU
®EJIEPAJIBHOE TOCYJTAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE BBICUIETO OBPA3OBAHHUSA

«HanuvoHanpHBIH UCCIENOBATENbCKUN AACPHBIU YyHUBepcUuTeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOVM 3HepPIreTUKN -

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPeXXIeHVIS BBICIIIET0 00pa3soBaHs
«Ha1oHayIbHBIV McciIeoBaTe IbCKI sepHbIV yHUBepcuTeT « MUDV»

(IATD HUSTY MU®U)

OTAEJIEHUE COIMAJIBHO-O9KOHOMMNYECKHUX HAYK

Hamnpagnenue 38.03.01 «IxoHOMHKA)
[Ipodunn Yuér, aHau3 ¥ ayauT
Hucnunnuza MeTtoas! ONTUMAIbHBIX PELICHUN

3K3AMEHAIIMOHHBIN BUJIET Ne3

=

Kakoii npousBoicTBeHHON (pyHKLIMEN onuchiBaeTcst pyHkuus Jleonteea?

2. IlocraHOBKa U pelleHHe 3a/1a41 LIeJI0YUCICHHOT0 IporpaMMupoBanus. Meron ['omopu. Meron
BETBEW U IPAHUILL.

3. 3amaua Ne 3.

CocraButenb 1O.H. Abpocbkuna

(moxnuce)

HavansHuk otnenenus
COLIMAJIbHO-?KOHOMHUYECKUX HayK A.A. Ky3nenosa

(TroITHCH)

« » 20 T

12



MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUE BBICHIETO OBPA3OBAHHUSA

«HanuvoHanpHBIH UCCIENOBATENbCKUN AACPHBIU YyHUBepcUuTeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOVM 3HepPIreTUKN -

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPeXXIeHVIS BBICIIIET0 00pa3soBaHs
«Ha1moHayIbHBIV McciIeIoBaTe IbCKI siiepHbI yHuBepcuTeT « MVIDV»

(VIATD HUSTY MU®W)

OTAEJIEHUE COIMAJIBHO-O9KOHOMMNYECKHUX HAYK

Hamnpagnenue 38.03.01 «IxoHOMHKA)
[Ipodunn Yuér, aHau3 ¥ ayauT
Hucnunnuza MeTtoas! ONTUMAIbHBIX PELICHUN

3K3AMEHAIIMOHHBIN BUJIET Ned

1. Kaxoii npou3BoACTBEHHON (PYHKIIMEH OMUCHIBACTCS JIMHEWHAs QyHKIUS?
2. TlocraHOBKa M pelIeHne TPAHCIIOPTHOM 3a1a4n. PactipeienuTenbHbIN MEeTo
3. 3amaua Ne 4.

CocraButenb 1O.H. Abpocbkuna

(moxnuce)

HavansHuk otnenenus
COLIMAJIbHO-?KOHOMHUYECKUX HayK A.A. Ky3nenosa

(TroITHCH)

« » 20 T

13



MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE YUYPEXJEHUE BBICHIETO OBPA3OBAHHUSA

«HanuvoHanpHBIH UCCIENOBATENbCKUN AACPHBIU YyHUBepcUuTeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOVM 3HepPIreTUKN -

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPeXXIeHVIS BBICIIIET0 00pa3soBaHs
«Ha1moHasIbHBIV McCiIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®U)

OTAEJIEHUE COIMAJIBHO-O9KOHOMMNYECKHUX HAYK

HamnpaBnenue 38.03.01 «IxoHOMHUKA»
[Tpodwib Yuér, aHanu3 u ayauT
JucuunnmHa MeTop1 ONTUMaIBHBIX PEIICHUN

3K3AMEHAIIMOHHBIN BUJIET Ne5

1. Kaxoil npou3BOJACTBEHHON (PYHKIIMEH ONMUCHIBaeTCS GYHKIUS C MOCTOSHHOW 3JIaCTHYHOCTBHIO
3aMeHbI?

2. TlocTaHoBKa W pelIeHHE 3aJa4yd HEJIMHEHWHOrO IpPOrpaMMHUpOBaHUSA. METOoJ MHOXHUTENIeH
Jlarpanxa.

3. 3amaua Ne 5.

CocraButenb HO.H. A6pocbkuHa

(moxnuce)

HavansHuk otnenenus
COLIMAJIbHO-?KOHOMHUYECKUX HayK A.A. Ky3nenosa

(TroITHCH)

« » 20 T

14



MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOUN ®EJIEPAIINU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE BBICIIETO OFPA3OBAHMS

«HanuvoHanpHBIH UCCIENOBATENbCKUN AACPHBIU YyHUBepcUuTeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOVM 3HepPIreTUKN -

dwman deneparbHOTO TOCYHaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTe/IbHOIO YUIPeXXIeHIs BBICIIIET0 00pa3soBaHs
«Ha1moHasIbHBIV McCiIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®U)

OTAEJIEHUE COIMAJIBHO-O9KOHOMMNYECKHUX HAYK

Hamnpagnenue 38.03.01 «IxoHOMHKA)
[Ipodunn Yuér, aHau3 ¥ ayauT
Hucnunnuza MeToas! ONTUMAIbHBIX PEIICHUN

3K3AMEHAIIMOHHBIN BUJIET Ne6

=

Kak onpenensiercss k03 punmeHT 31acTHIHOCTH BBITyCKa 110 poHgam?

2. IlocraHoBKa M pelleHHe 3aJayd HEJIMHEHHOro MNpOrpaMMUPOBaHUSA. DKOHOMHYECKas
MHTEpIpeTanus MHOxuUTenen Jlarpanxa.

3. 3amaua Ne 6.

CocraButenb 1O.H. A6pocbkuHa

(moxmnuce)

HavansHuk otnenenus
COLIMAJIbHO-?KOHOMHUYECKUX HayK A.A. Ky3nenosa

(TroIHCE)

« » 20 T

15



MUHHUCTEPCTBO HAYKHU 1 BBICIIETO OBPA3SOBAHUSA POCCUNCKOW ®EJEPAIINU
®EJIEPAJIBHOE TOCYJTAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE VUYPEXJIEHUE BBICIIETO OFPA3OBAHMUS

«HanuvoHanpHBIH UCCIENOBATENbCKUNU AACEPHBIA YHUBepcUuTEeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOVM 3HepPIreTUKN -

dwman deneparbHOTO TOCyHaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOrO YYpeXXIeHVIs BBICIIIET0 00pasoBaHIs
«Ha1moHasIbHBIV McCiIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®U)

OTAEJIEHUE COIMAJIBHO-O9KOHOMMNYECKHUX HAYK

Hamnpagnenue 38.03.01 «IxoHOMHKA)
[Ipodunn Yuér, aHau3 ¥ ayauT
Hucnunnuza MeTtoas! ONTUMAIbHBIX PELICHUN

3K3AMEHAIIMOHHBIN BUJIET Ne7

1. Kak onpenensiercs K03 PUITMESHT 2TaCTUYHOCTH BBIITYCKa IO TPYLY?
2. W3gepKu mpOU3BOJCTBA, UX OMpPEIEICHHUE, TPUHIIUIT MUHUMH3AIIH.
3. 3amaua Ne 7.

CocraButens 1O.H. AGpocbkuHa

(Toanuce)

Havansauk otneneHus
COLMAIIBHO-DKOHOMUYECKUX HAYK A.A. Ky3HenoBa

(moanuce)

« » 20 T

16



MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOUN ®EJIEPAIINU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE BBICIIETO OFPA3OBAHMS

«HanuvoHanpHBIH UCCIENOBATENbCKUN AACPHBIU YyHUBepcUuTeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOVM 3HepPIreTUKN -

dwman deneparbHOTO TOCyHaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOrO YYpeXXIeHVIs BBICIIIET0 00pasoBaHIs
«Ha1moHasIbHBIV McCiIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®U)

OTAEJIEHUE COIMAJIBHO-O9KOHOMMNYECKHUX HAYK

Hamnpagnenue 38.03.01 «IxoHOMHKA)
[Ipodunn Yuér, aHau3 ¥ ayauT
Hucnunnuza MeTtoas! ONTUMAIbHBIX PELICHUN

3K3AMEHAIIMOHHBIN BUJIET Ne§

1. Kak onpenensitores cpenaue 3pGHEeKTUBHOCTH PECYPCOB?
2. Maxkcumuzanus TpuObUTH U CIIPOC HAa PECYPCHI, OIIpeielieHue 00beMa BhIITyCKa (GUPMOI.
3. 3amaua Ne 8.

CocraButenb 1O.H. A6pocbkuHa

(moxmnuce)

HavansHuk otnenenus
COLIMAJIbHO-?KOHOMHUYECKUX HayK A.A. Ky3nenosa

(TroIHCE)

« » 20 T

17



MUHUCTEPCTBO HAYKH U BBICIIETO OBPA3BOBAHUA POCCUNCKON ®EJEPAIINU
®EJIEPAJILHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE YUYPEX/JIEHUE BBICIIETO OBPA3OBAHUS

«HauvoHanpHBI HCCNENOBATENbCKUN AACEPHBIA YyHUBepcuteT « MUDU»

OOHMHCKMI MHCTUTYT aTOMHOV 3JHepreTUKM —

drmman demeparbHOro ToCyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO yUpeX/IeH s BBICIITero o0pa3oBaHs
«HaryoHasIbHbIN MccTleoBaTeIbCKU SaepHbIN yHVBepcuTeT «MUDV»

(IATD HVISTY MU®W)

OTAEJIEHUE COIUAJIBHO-9KOHOMMNYECKHUX HAYK

Hanpagnenue 38.03.01 «IxoHOMHK)
[Ipodunn Yuér, aHasu3 ¥ ayauT
Hucnuninuza MeTtoas! ONTUMAIbHBIX PELICHUN

3K3AMEHAIIMOHHBIN BUJIET Ne9

1. CdopmynupyiiTe akcuoMy 1 3a7a4u POU3BOAMTENS B MaTEMaTHIECKOH (hopme.
2. KonkypenrtHas ¢pupma, ynpasisemas TpyJIOM B KPaTKOCPOUHOM U JOJITOCPOYHOM MEPUOAX.
3. 3amaga Ne 9.

CocraBurens 10.H. A6pocbkuHa

(Toanuce)

HavansHuk otneneHus
COLMAIIBHO-DKOHOMUYECKUX HAYK A.A. Ky3HenoBa

(moanuce)

« » 20 T

18



MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE VUYPEXJIEHUE BBICIIETO OFPA3OBAHMUS

«HanuvoHanpHBIH UCCIENOBATENbCKUNU AACEPHBIA YHUBepcUuTEeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOVM 3HepPIreTUKN -

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPeXXIeHVIS BBICIIIET0 00pa3soBaHs
«Ha1moHasIbHBIV McCiIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®U)

OTAEJIEHUE COIMAJIBHO-O9KOHOMMNYECKHUX HAYK

HamnpaBnenue 38.03.01 «IxoHOMHUKA»
[Tpodwib Yuér, aHanu3 u ayauT
Jucuunnuna MeTo/ bl ONTUMANIBHBIX PEeLIeHUI

3K3AMEHAIIMOHHBINA BUIET Nel0

=

[ToHsITHE 71aCTUYHOCTH, JACTHUYHOCTD MPEII0KEHHUS I10 LICHE.

2. TloHsATHE MOHOTOJWH, YCJIOBHS MAaKCHMH3AIlMM MPUOBUIM I MOHOIIOJHCTA, QITOPUTM
W3MEPEHHUs] MOHOIIOJIbHOW BiIacTU. ECTECTBEHHAsh MOHOIIONUS U YCJIOBUS €€ BO3HUKHOBCHHUS,
PETyJIHPOBaHUE HOPMBI JIOXOAHOCTH €CTECTBEHHON MOHOIIOJIHH.

3. 3amaua Ne 10.

CocraButens 10.H. A6pocbkuHa

(Toanuce)

HavanpHuk oTaeneHus

COLMAIIBHO-DKOHOMUYECKUX HAYK A.A. Ky3HenoBa

(moanuce)

« » 20 T
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MUHHUCTEPCTBO HAVKHU U BBICIIETO OBPA3OBAHUA POCCUNCKOW ®EJEPAIINU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE BBICIIETO OBPA3OBAHUSA

«HanuvoHanpHBIH UCCIENOBATENbCKUN AACPHBIU YyHUBepcUuTeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOVM 3HepPIreTUKN -

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPeXXIeHVIS BBICIIIET0 00pa3soBaHs
«Ha1oHasIbHBIV McciIeoBaTe IbCKI sepHbIV yHUBepcuTeT « MUDV»

(IATD HUSTY MU®U)

OTAEJIEHUE COIMAJIBHO-O9KOHOMMNYECKHUX HAYK

Hamnpagnenue 38.03.01 «IxoHOMHKA)
[Ipodunn Yuér, aHau3 ¥ ayauT
Hucnunnuza MeTtoas! ONTUMAIbHBIX PELICHUN

3K3AMEHAIIMOHHBIN BUJIET Nell

1. Onpenencuue u MaremaTrueckas Gopmanuzanus Ko3hQGUIIMEHTOB IACTUYHOCTH CIPOCa ISt
ciydast QyHKIIMH MHOTHX [TEPEMEHHBIX.

2. Buusuwue 3aTpat Ha IeHOOOpa30BaHuE, IICHOOOPAa30BaHKE 110 CXEME ABOMHOTO Tapuda, IICHOBas
JTMCKPUMHUHALMS (YCIIOBHS OCYIIIECTBIICHUS U IICJIH, IEPBO CTEIIEHH, BTOPOU CTEIIEHH, TPEThEH
CTENEHH), TpaHCPepTHOE IeHOoOOpa3oBaHWe Ha (GUPMAaxX CO CIOKHOW CTPYKTYpPOH,
MEKIyHapOIHOE IICHOOOpa3oBaHKe, MAaKETHOE [IEHOOOpa30BaHke, KOPPEKTHUPOBKA IICH.

3. 3amaua Ne 11.

CocraBurenb 1O.H. AGpocbkuHa

(Toamnuce)

HavansHuk otneneHus
COLMAIIBHO-DKOHOMUYECKUX HAYK A.A. Ky3HenoBa

(moanuce)

« » 20 T

20



MHUHHUCTEPCTBO HAVKHU U BBICIIETO OBPA3OBAHUSA POCCUNICKOU ®EJEPAIINU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE VUYPEXJIEHUE BBICIIETO OFPA3OBAHMUS

«HanuvoHanpHBIH UCCIENOBATENbCKUN AACPHBIU YyHUBepcUuTeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOVM 3HepPIreTUKN -

dwman deneparbHOTO TOCyHaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOrO YYpeXXIeHVIs BBICIIIET0 00pasoBaHIs
«Ha1moHasIbHBIV McCiIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®U)

OTAEJIEHUE COIMAJIBHO-O9KOHOMMNYECKHUX HAYK

Hamnpagnenue 38.03.01 «IxoHOMHKA)
[Ipodunn Yuér, aHau3 ¥ ayauT
Hucnunnuza MeTtoas! ONTUMAIbHBIX PELICHUN

3K3AMEHAIIMOHHBIN BUJIET Nel2

=

Onucanue u MaTemMaruueckas (popMaan3anus Mol DBaHca, €€ IKOHOMUYECKHUI CMBICIL.
2. llonsatue onuromnoiuu, Monenu onuromnonuu 6e3 cropopa (Kypuo, Crakens0epra, beptpana),

MOJICITH OJTUTOTIONHH CO CTOBOPOM.
3. 3amaua Ne 12.

CocraButenb 1O.H. Abpocbkuna

(moxmnuce)

HauvansHuUK oTHEeneHus

COIMATbHO-9KOHOMHUYECKHUX HAYK A.A. Ky3nenona
(TroIHCE)

« » 20 T
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MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUA POCCUMCKOW ®EJEPAIIUU
®EJIEPAJILHOE TOCYITAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE YUYPEX/JIEHUE BBICIIETO OFPA3OBAHUS

«HauvoHanpHBI HCCIENOBATENbCKUU AACEPHBIA YHUBepcuter « MUDU»

OOHMHCKMI MHCTUTYT aTOMHOV 3JHepreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«HaryoHasIbHbIN MccTleoBaTeIbCKU SaepHbIN yHVBepcuTeT «MUDV»

(IATD HVISTY MU®W)

OTAEJIEHUE COUAJIBHO-9KOHOMUNYECKHUX HAYK

Hanpagnenue 38.03.01 «IxoHOMHK)
[Ipodunn Yuér, aHann3 U ayauT
Hucnuninuza MeTtoas! ONTUMAIbHBIX PELICHUN

3K3AMEHAIIMOHHBIN BUJIET Nel3

1. Omnucanue n mareMatuueckas popmanusanus mozgenu Cosoy, ee 3KOHOMUYECKUIM CMBICIL.
2. Tlonsarue 3¢pdexra MyIbTUILIIMKATOPA, AJITOPUTM pacyeTa.
3. 3amaua Ne 13.

CocraBurens 10.H. A6pocbkuHa

(Toanuce)

HavansHuk otneneHus
COLMAIIBHO-DKOHOMUYECKUX HAYK A.A. Ky3HenoBa

(moanuce)

« » 20 T

22



MUHHUCTEPCTBO HAVKHU U BBICIIETO OBPA3OBAHUA POCCUNCKOW ®EJEPAIINU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE VUYPEXJIEHUE BBICIIETO OFPA3OBAHMUS

«HanuvoHanpHBIH UCCIENOBATENbCKUNU AACEPHBIA YHUBepcUuTEeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOVM 3HepPIreTUKN -

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPeXXIeHVIS BBICIIIET0 00pa3soBaHs
«Ha1moHasIbHBIV McCiIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®U)

OTAEJIEHUE COIMAJIBHO-O9KOHOMMNYECKHUX HAYK

Hamnpagnenue 38.03.01 «IxoHOMHKA)
[Ipodunn Yuér, aHau3 ¥ ayauT
Hucnunnuza MeTtoas! ONTUMAIbHBIX PELICHUN

3K3AMEHAIIMOHHBIN BUJIET Nel4

1. Onwucanue cTanmoHapHBIX TpaekTopuid Mozenu Coloy.
2. Tlousartue 3dpexra MyIbTHUILIUKATOPA, AITOPUTM pacyueTa.
3. 3amaua Ne 14,

CocraButens 10.H. A6pocbkuHa

(Toanuce)

Havansauk otneneHus
COLMAIIBHO-DKOHOMUYECKUX HAYK A.A. Ky3HenoBa

(moanuce)

« » 20 T

23



MHUHHUCTEPCTBO HAVKHU U BBICIIETO OBPA3OBAHUSA POCCUNICKOU ®EJIEPAIINU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE VUYPEXJIEHUE BBICIIETO OFPA3OBAHMUS

«HanuvoHanpHBIH UCCIENOBATENbCKUN AACPHBIU YyHUBepcUuTeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOVM 3HepPIreTUKN -

dwman deneparbHOTO TOCyHaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOrO YYpPeXXIeHVIs BBICIIIET0 00pasoBaHIs
«Ha1moHasIbHBIV McCiIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®U)

OTAEJIEHUE COIMAJIBHO-O9KOHOMMNYECKHUX HAYK

Hamnpagnenue 38.03.01 «IxoHOMHKA)
[Ipodunn Yuér, aHau3 ¥ ayauT
Hucnunnuza MeTtoas! ONTUMAIbHBIX PELICHUN

3K3AMEHAIIMOHHBIN BUJIET Nel5

1. TI'paduueckuii MeTon pemieHHs 3aJa4d JUHEHHOTo mporpammupoBanusi [loHsTHE CKOpOCTH
oOpallleHus JIeHer, allTOPUTM pacueTa.

2. OcHOBHBIE MOHATHA TeopuH rpadoB: rpad, pedpo, OPUEHTUPOBAHHBIN I HEOPUEHTHPOBAHHBIN
rpad, netTss, KpaTHble pedpa, H30JIMPOBAaHHAS BEpIIMHA, KOHLIEBAs BEPILIMHA, MAaPLIPYT, LIEMb,
pOCTast 1eJb, UK

3. 3amaua Ne 15.

CocraButenb 1O.H. Abpocbkuna

(moxmnuce)

HauaneHuUK oTHeneHus

COIMATbHO-9KOHOMHUYECKHUX HAYK A.A. Ky3nenona

(TroIHCE)

« » 20 T

24



MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE YUYPEXJEHUE BBICHIETO OBPA3OBAHHUSA

«HanuvoHanpHBIH UCCIENOBATENbCKUN AACPHBIU YyHUBepcUuTeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOVM 3HepPIreTUKN -

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPeXXIeHVIS BBICIIIET0 00pa3soBaHs
«Ha1moHasIbHBIV VcciIeoBaTe IbCKI siepHbIV yHUuBepcuTeT « MVIDV»

(IATD HUSTY MU®U)

OTAEJIEHUE COIMAJIBHO-O9KOHOMMNYECKHUX HAYK

HamnpaBnenue 38.03.01 «IxoHOMHUKA»
[Tpodwib Yuér, aHanu3 u ayauT
JucuunnmHa MeTop1 ONTUMaIBHBIX PEIICHUN

3K3AMEHAIIMOHHBINA BUIET Nel6

1. Cummuekc-MeToA pelleHus 3ajJadd JUHEWHOro mporpaMmupoBaHus. OnucaHue aaroputMma
pelieHus.

2. OCHOBHbIE IOHATHUS TEOPUU T'padoB: MATPHIIA CMEKHOCTH U MaTPULIA HHIIUIEHTHOCTH I'pada u
oprpada, CBSI3HbII U HECBA3HBIN rpad.

3. 3amaua Ne 16.

CocraButenb HO.H. A6pocbkuHa

(moxnuce)

HavansHuk otnenenus
COLIMAJIbHO-?KOHOMHUYECKUX HayK A.A. Ky3nenosa

(TroITHCH)

« » 20 T
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MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJIEPAIINU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE VUYPEXJIEHUE BBICIIETO OFPA3OBAHMUS

«HanuvoHanpHBIH UCCIENOBATENbCKUN AACPHBIU YyHUBepcUuTeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOVM 3HepPIreTUKN -

dwman deneparbHOTO TOCYHaPCTBEHHOTO aBTOHOMHOTO 00pa30oBaTeIbHOTO YUIPeXXAeHVIs BBICIIIET0 00pasoBaHs
«Ha1moHasIbHBIV McCiIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®U)

OTAEJIEHUE COIMAJIBHO-O9KOHOMMNYECKHUX HAYK

Hamnpagnenue 38.03.01 «IxoHOMHKA)
[Ipodunn Yuér, aHau3 ¥ ayauT
Hucnunnuza MeToas! ONTUMAIbHBIX PEIICHUN

3K3AMEHAIIMOHHBIN BUJIET Nel7

1. TlocraHoBka U pelIeHWE 3aJaud IEJIOYMCICHHOTO mporpammupoBanus. Meton ['omopw.
Ornucanue anropuTMa pereHus

JepeBo pemienuii. Onucanue aaropurMa NoCTpOSHUs

3. 3amaua Ne 17.

N

CocraButenb 1O.H. A6pocbkuHa

(moxmnuce)

HauvansHuUK oTHEeneHus

COIMATbHO-9KOHOMHUYECKHUX HAYK A.A. Ky3nenona

(TroIHCE)

« » 20 T
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MUHUCTEPCTBO HAYKH U BBICIIETO OBPA3BOBAHUA POCCUNCKON ®EJEPAIINU
®EJIEPAJILHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE YUYPEX/JIEHUE BBICIIETO OBPA3OBAHUS

«HauvoHanpHBI HCCNENOBATENbCKUN AACEPHBIA YyHUBepcuteT « MUDU»

OOHMHCKMI MHCTUTYT aTOMHOV 3JHepreTUKM —

drmman demeparbHOro ToCyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO yUpeX/IeH s BBICIITero o0pa3oBaHs
«HaryoHasIbHbIN MccTleoBaTeIbCKU SaepHbIN yHVBepcuTeT «MUDV»

(IATD HVISTY MU®W)

OTAEJIEHUE COIUAJIBHO-9KOHOMMNYECKHUX HAYK

Hanpagnenue 38.03.01 «IxoHOMHK)
[Ipodunn Yuér, aHanu3 ¥ ayauT
Hucnuninuza MeTtoas! ONTUMAIbHBIX PELICHUN

3K3AMEHAIIMOHHBIN BUJIET Nel8

1. TloctaHoBka W pelieHHE 33Jaud LIEJOYUCIEHHOTO IpOorpaMMUpoBaHMs. MeTtoa BeTBed U
rpanul. OnucaHue alropuTMa pelieHHus.

Onpenenenue KkpaTyaiuiero myTda. Meros npucBOEHUSI METOK.

3. 3amaua Ne 18.

N

CocraButenb 1O.H. Abpocbkuna

(moxnuce)

HauansHuUK oTHeneHus

COITMATbHO-9KOHOMUYECKHUX HAYK A.A. Ky3nenona

(TroITHCH)

« » 20 T
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MUHHUCTEPCTBO HAYKHN 1 BBICIIETO OBPA3OBAHUA POCCUNCKOW ®EJEPAIIUU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE VUYPEXJIEHUE BBICIIETO OFPA3OBAHMUS

«HanuvoHanpHBIH UCCIENOBATENbCKUNU AACEPHBIA YHUBepcUuTEeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOVM 3HepPIreTUKN -

dwman deneparbHOTO TOCyHaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YYPeXIeHVIs BBICIIIET0 00pa3oBaHIsA
«Ha1moHasIbHBIV McCiIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®U)

OTAEJIEHUE COIMAJIBHO-O9KOHOMMNYECKHUX HAYK

HamnpaBnenue 38.03.01 «IxoHOMHUKA»
[Tpodwib Yuér, aHanu3 u ayauT
Jucuunnuna MeTo/ bl ONTUMANIBHBIX PEeLIeHUI

3K3AMEHAIIMOHHBINA BUIET Nel9

1. TlonsaThe MUHEHHON 3a1a4yu IJIAHWPOBAHUS MPOM3BOJICTBA, MaTeMaTHYECKas (GopMaau3aius,
SKOHOMHWYESCKUU CMBICII.

[TocTpoeHre KOMMYHHKAIMOHHOW CETU MUHUMAJIbHOW JUIMHBI.

3. 3Bamgaua Ne 19.

N

CocraBurens 10.H. A6pocbkuHa

(Toanuce)

HavansHuk otneneHus
COLMAIIBHO-DKOHOMUYECKUX HAYK A.A. Ky3HenoBa

(moanuce)

« » 20 T
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MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE VUYPEXJIEHUE BBICIIETO OFPA3OBAHMUS

«HanuvoHanpHBIH UCCIENOBATENbCKUNU AACEPHBIA YHUBepcUuTEeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOVM 3HepPIreTUKN -

dwman deneparIbHOTO TOCyHaPCTBEHHOTO aBTOHOMHOTO 00pa30oBaTeIbHOTO YUpPeXIeHMs BBICIIIEr0 00pa3oBaHs
«Ha1moHasIbHBIV McCiIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®U)

OTAEJIEHUE COIMAJIBHO-O9KOHOMMNYECKHUX HAYK

HamnpaBnenue 38.03.01 «IxoHOMHUKA»
[Tpodwib Yuér, aHanu3 u ayauT
Jucuunnuna MeTo/ bl ONTUMANIBHBIX PEeLIeHUI

3K3AMEHAIIMOHHBINA BUIET Ne20

1. TloHsATHE y3KHX MECT POU3BOCTBA, AJITOPUTM PACIIUBAHMS Y3KUX MECT IPOU3BOJICTBA.
2. TlocTpoeHue MaKCUMAIIBHOTO TIOTOKA B ceTH. OMUCaHUE aTOPUTMA TOCTPOCHHUS.
3. 3amaua Ne 20.

CocraButens 10.H. A6pocbkuHa

(Toanuce)

Havansauk otneneHus
COLMAIIBHO-DKOHOMUYECKUX HAYK A.A. Ky3HenoBa

(moanuce)

« » 20 T
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MUHHUCTEPCTBO HAYKHN 1 BBICIIETO OBPA3OBAHUA POCCUNCKOW ®EJEPAIIUU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE VUYPEXJIEHUE BBICIIETO OFPA3OBAHMUS

«HanuvoHanpHBIH UCCIENOBATENbCKUN AACPHBIU YyHUBepcUuTeT « MUDU»

OOHMHCKNMI MHCTUTYT aTOMHOVM 3HepPIreTUKN -

dwman deneparbHOTO ToCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPeXXIeHVIS BBICIIIETO 00pa3soBaHs
«Ha1moHasIbHBIV McCiIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®U)

OTAEJIEHUE COIMAJIBHO-O9KOHOMMNYECKHUX HAYK

Hamnpagnenue 38.03.01 «IxoHOMHKA)
[Ipodunn Yuér, aHau3 ¥ ayauT
Hucnunnuza MeTtoas! ONTUMAIbHBIX PELICHUN

3K3AMEHAIIMOHHBIN BUJIET Ne21

1. Yro Takoe urpa ¢ HyJIeBOH CyMMOM, UTPOK, CTpaTerusi UrpoKa, KOHEUHAsl Urpa, IJIaTeKHas
MaTpula, YUCTas cTpaTerus’?

2. Kpurepwuii Jlarumaca, Banpna, 'ypBumna, CaBumka, MaKCUMaIbHOTO ONITHMH3MA TSI MATPHIIBI
BBIUTPBIIICH.

3. 3amaua Ne 21.

CocraButens 10.H. A6pocbkuHa
(Toanuce)
HavanbHukoTneaeHus
COLMAIIBHO-DKOHOMUYECKUX HAYK A.A. Ky3nernoBa
(moanuce)
« » 20 r.
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MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE VUYPEXJIEHUE BBICIIETO OFPA3OBAHMUS

«HanuvoHanpHBIH HCCIENOBATEINbCKUN AA€epHBIU YHUBepcUTET « MU DU »
OOHMHCKNMI MHCTUTYT aTOMHOVM 3HepPIreTUKN -

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPeXXIeHVIS BBICIIIET0 00pa3soBaHs
«Ha1moHasIbHBIV McCiIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®U)

OTAEJIEHUE COIMAJIBHO-O9KOHOMMNYECKHUX HAYK

HamnpaBnenue 38.03.01 «IxoHOMHUKA»
[Tpodwib Yuér, aHanu3 u ayauT
Jucuunnuna MeTo/ bl ONTUMANIBHBIX PEeLIeHUI

3K3AMEHAIIMOHHBIN BUJIET Ne22

1. Onpenenenne u MaremaTrueckas GopMannzanus Ko3(GGUIMEHTOB MIACTHYHOCTH CIpoca s
ciydast pyHKIIMA MHOTUX TIEPEMEHHBIX.

2. Kpurepuii Jlarumaca, Banbna, 'ypeuma, CaBumpka, MAaKCUMAIBHOTO ONITHUMHU3MA TSI MATPHIIBI
MPOUTPBIILICH.

3. 3amaua Ne 22.

CocraButens 1O.H. AGpocbkuHa

(Toanuce)

Havansauk otneneHus
COLMAIIbHO-DKOHOMUYECKUX HAYK A.A. Ky3HenoBa

(moanuce)

« » 20 T
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MUHHUCTEPCTBO HAYKHU 1 BBICIIETO OBPA3SOBAHUSA POCCUNCKOW ®EJEPAIINU
®EJIEPAJIBHOE TOCYJTAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE VUYPEXJIEHUE BBICIIETO OFPA3OBAHMUS

«HanuvoHanpHBIH UCCIENOBATENbCKUN AACPHBIU YyHUBepcUuTeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOVM 3HepPIreTUKN -

dwman deneparbHOTO TOCyHaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOrO YYpeXXIeHVIs BBICIIIET0 00pasoBaHIs
«Ha1moHasIbHBIV McCiIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®U)

OTAEJIEHUE COIMAJIBHO-O9KOHOMMNYECKHUX HAYK

HamnpaBnenue 38.03.01 «IxoHOMHUKA»
[Tpodwib Yuér, aHanu3 u ayauT
JucuunnmHa MeTop1 ONTUMaIBHBIX PEIICHUN

3K3AMEHAIIMOHHBINA BUIET Ne23

1. Onwucanue n MmaTeMaTuyeckas GpopMaau3amms MOJICTH IBaHCA, €€ YKOHOMUYCCKUN CMBICIT.
2. TloHsaTre OMMATPUYHOUN UTPHI, KOONIEPATUBHEBIC H HEKOOTICPATUBHBIC UTPHI.
3. 3amaua Ne 23.

CocraButenb HO.H. A6pocbkuHa

(moxnuce)

HavansHuk otnenenus
COLIMAJIbHO-?KOHOMHUYECKUX HayK A.A. Ky3nenosa

(TroITHCH)

« » 20 T
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MUHHUCTEPCTBO HAYKHU 1 BBICIIETO OBPA3SOBAHUSA POCCUNCKOW ®EJEPAIINU
®EJIEPAJIBHOE TOCYJTAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE VUYPEXJIEHUE BBICIIETO OFPA3OBAHMUS

«HanuvoHanpHBIH UCCIENOBATENbCKUN AACPHBIU YyHUBepcUuTeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOVM 3HepPIreTUKN -

dwman deneparbHOTO TOCyHaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOrO YYpeXXIeHVIs BBICIIIET0 00pasoBaHIs
«Ha1moHasIbHBIV McCiIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®U)

OTAEJIEHUE COIMAJIBHO-O9KOHOMMNYECKHUX HAYK

Hamnpagnenue 38.03.01 «IxoHOMHKA)
[Ipodunn Yuér, aHau3 ¥ ayauT
Hucnunnuza MeTtoas! ONTUMAIbHBIX PELICHUN

3K3AMEHAIIMOHHBIN BUJIET Ne24

1. Omnucanue n maremMatuueckas popmanuzanus mozgenu Conoy, ee 3KOHOMUYECKUIM CMBICIL.
2. llonsarue paBHoBecue Hamia, kpurepuii paBHOBecus, apouTpakHas cxema Hama.
3. 3amaua Ne I.

CocraButens 1O.H. AGpocbkuHa

(Toanuce)

Havansauk otneneHus
COLMAIIBHO-DKOHOMUYECKUX HAYK A.A. Ky3HenoBa

(moanuce)

« » 20 T
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MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUSA POCCUMCKOUW ®EJIEPAIINU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE VUYPEXJIEHUE BBICIIETO OFPA3OBAHMUS

«HanuvoHanpHBIH UCCIENOBATENbCKUNU AACEPHBIA YHUBepcUuTEeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOVM 3HepPIreTUKN -

dwman deneparbHOTO TOCyHaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOrO YYpeXXIeHVIs BBICIIIET0 00pasoBaHIs
«Ha1moHasIbHBIV McCiIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®U)

OTAEJIEHUE COIMAJIBHO-O9KOHOMMNYECKHUX HAYK

Hamnpagnenue 38.03.01 «IxoHOMHKA)
[Ipodunn Yuér, aHau3 ¥ ayauT
Hucnunnuza MeTtoas! ONTUMAIbHBIX PELICHUN

3K3AMEHAIIMOHHBIN BUJIET Ne25

1. Onwucanue cTanmoHapHBIX TpaekTopuid Mozenu Coloy.
2. TloHsTue HeMpPepbIBHOM UTPbl, MO3UIIMOHHON UTPBL, UX OTINYHE OT OMMATPUUHBIX UTP.
3. 3amaua Ne 25,

CocraButens 1O.H. AGpocbkuHa

(Toanuce)

Havansauk otneneHus
COLMAIIBHO-DKOHOMUYECKUX HAYK A.A. Ky3HenoBa

(moanuce)

« » 20 T
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0) Kpumepuu OyeHUBAHUA KOMNemeHyuil (Pe3yibmamoas):

[To pe3ynbpTaTaM ciayu 3adeTa CTYJEHT JOJDKeH 3HaTh B cooTBeTcTBUU ¢ [1K-2, [TK-3 u OIICK-2
TUIIOBBIE METOAMKHU, HHOOPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH U JEHCTBYIONIYI0 HOPMATUBHO-
paBoOBYIO 0a3y, YMETh NMPUMEHATh METOJbl SKOHOMHUKO-MAaTEMAaTUYECKOTO aHAIN3a M MOJICITUPOBAHMUSA,
TEOPETUYECKOT0 U SKCIEPUMEHTAIBLHOTO MCCIEAOBAaHUS Ul pacueTa IKOHOMUYECKUX M COIHAJIbHO-
HKOHOMHYECKHUX ITOKA3aTeNIeH, XapaKTePU3YIOIIUX JACATEIbHOCTD XO35HCTBYIOIINX CYObEKTOB; IPUMEHSTh
TUIIOBBIE METOJbI U METOJIMKH; MPOBOJUTH U OOOCHOBBIBATH PAaCUEThl, MMPOBEIEHHBIC MO BBHIOPAHHBIM
METOAaM M METOJMKaM, BIaJIeTh HaBBIKAMU MPUMEHEHHS COBPEMEHHOI'O SKOHOMHKO-MAaTEeMaTHYECKOTO
MHCTPYMEHTapUs ISl PELIeHUS SKOHOMHMYECKHUX U COIHAIbHO-DKOHOMHUYECKHX 3a/ay; HaBbIKAMH
MIPOBE/ICHUSI PACUYETOB Ui COCTAaBJICHUS SKOHOMUYECKHMX pa3ZeNioB IUIAHOB; HABBIKAMH aHAIM3a M
COJIEPKATEIbHOM HWHTEPIIPETallud MOJIYYEHHBIX pPE3yJIbTaTOB; METOIUKON MOCTpPOEHHs, aHalu3za u
NPUMEHEHHUST MaTEeMaTUYeCKHX METOIOB JUIS OLEHKH COCTOSHUS M IMPOTHO3a Pa3BUTHA JIEATEILHOCTH
XO3SIICTBYIOIINX CYOBEKTOB.

3ayer/sK3aMeH MPOBOJUTCS YCTHO M BKIIIOYAET B ce0sl OTBET HA JIBa TEOPETHUYECKHX BOMPOCA U
pellieHre OTHOM 3a/1a4 U3 Pa3IMnYHBIX Pa3eNioB Kypca.

[IpenoaBaTens JOMOJHUTENBFHO OTMEUYAeT IIOCEIIAEMOCTh 3aHATUH M OLEHUBACT KaXI0e
MPOIYIIEHHOE 3aHATHE B IATh 6ayioB. Kaxknoe mpormnyiieHHoe 3aHATHE «OTpadaThIBaeTCsA» IMMyTEM OTBETa
Ha JIOTIOJTHUTEJIBHBIA BOTIPOC W/WIIM PEIICHHE AOTOTHUTEIBHOM 3a/1a4M Ha 3a4eTe, OICHUBAEMBIC TAKXKE B
ATk OamnoB. CTyJIEHT UMEeT MpaBO OTKAa3aThCs OT OTBETA HA JOIMOJIHUTEIBHBINA BOMPOC WM PEIICHUs
JOTOTHUTEIBHOM 3a1a4M TI0 pe3ysIbTaTaM IpPOITYCKa 3aHSATHI, OTHAKO M3 CYMMBI ITOJIy4Ye€HHBIX 0aJJIOB 3a
3a4eT/3K3aMEH OTHMMAETCS IO MATh OAJIJIOB 32 KaXKbIi MPOITYCK 3aHSATHS.

3aueT/sK3aMeH OIIEHUBAETCS 10 CTO OAITBHOM cucteMe, ucnonb3yemoi B MATD HUSY MUDN.
[IpenogaBatens, orieHUBas pabOTy, MPUAECP)KUBACTCA CIEAYIOIUX KPUTEPUEB OLICHUBAHUS: OIICHUBAETCS
B 40 6annoB, TeopeTrueckuil Bonpoc — 30 6aios:

1) 3amaya perieHa BEpHO, Ha TEOPETUUYECKUE BOMIPOCHI IaHbI BEPHBIE OTBETHI, HEOTPAOOTAHHBIX
npormyckoB HeT — 100 6asos;
2) Pacyersl B 3amade BBIMOJIHEHBI C OJHOW-ABYMS apU(METHYECKHUMH OIIMOKaMH, He

BIMAIONIMMH Ha JaJbHEHIINE pacdeThl, TOT/a 3ajlada OLEHMBAeTCsS B 29 0auioB, HA TEOPETHYECKHE
BOIPOCHI JJaHBI BEPHBIE OTBETHI — 89 6AIIOB;
3) pacueTsl BBIIOJIHEHBI C 00JIee YeM TpeMsl apu(PpMETHUECKUMH OIIMOKaMU, HE BIHSIOIINMU
Ha JalbHEWIne pacyeThl, TOT/a 3ajada olleHHBaeTcs B 19 6amioB, Ha TEOPETHUECKHUE BOMPOCHI JTaHBI
BEpHBIE OTBETHI — 79 OaJJIOB;
4) €CIIM pacdeThl BHITIOTHEHBI ¢ 60siee ueM TpeMs apu(hMETHIECKIUMHE OITNOKAMU, BIUSIOITIMH
Ha JIATbHEHIIINE PacyeThl, TO 33]a4a OTIPABIISACTCS Ha JOPabOTKY.
AHaNOTMYHO OIICHMBAeTCd OTBET Ha TeopeTHueckuii Bompoc. OIeHuBaeTcs TMOIHOTA,
APTYMCHTUPOBAHHOCTH, IPUMCHCHUC MAaTEMATUUCCKOTO HHCTPYMCHTApPUs.
6) onucanue wiKaubl OYEHUBAHUA:
- 01 90 1o 100 6anI0B — OTINYHO;
- oT 75 o 89 GannoB — XOPOIIO;
- oT 60 10 74 6GanIOB — yIOBIETBOPUTEIHHO;
- MeHee 60 6a/I0B — HEeYAOBIETBOPUTEIBHO.
CyMMapHO OIleHKa 3a 3a4eT/9K3aMeH cocTaBisieT 40 0aJUT0B ¢ y9eTOM TOro, 9TO paboTa B CEMECTPE IO
KOHTPOJIBHBIM TOYKaM cocTaBisieT 60 6anios.
[Ipu 3auete Oe3 OLIEHKH, B ClTydae, €CIM CyMMa HaOpaHHBIX 0aJioB cocTaBisgeT MeHee 60 — He 3aUTeHo,
6omee 60 — 3auTeHO.
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MHUHUCTEPCTBO HAYKU U BBICIIETO OBPA3OBAHUS POCCUNCKON ®EJEPALIUN
®EJEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEX/JEHUE BBICIIEIO OBPA30OBAHMUS

«HanuvoHanpHBIH UCCIENOBATENbCKHUN AACPHBIA YyHUBepcUTEeT « MUDU»

OOHMHCKMI MHCTUTYT aTOMHOV 3JHepPreTUKM —
drmman demeparbHOTo rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McCiIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTAEJIEHUE COIUAJIBHO-9KOHOMMNYECKHUX HAYK

Hamnpagnenue 38.03.01 «IxoHOMHKA)
[Ipodub Yuér, ananus u ayuT
Hucnnnnuza MeTtoas! ONTUMAIBHBIX PEIICHUN

THUITOBBIE 3ATAYHU K DK3AMEHY

3aoaua 1. O pupme ¢ MyJIbTUTUIMKATUBHON MTPOM3BOJICTBEHHON (YHKIIMEH M3BECTHBI CIIEIYIOIINE
daxThl. B HacTosIee BpeMsl OCHOBHBIE IIPOU3BOCTBEHHBIE (QOHIBI hupMbI orleHuBaoTcs B K = 108 nen.
ell., Beero B pupme 3aHaT0 L = 103 coTpyqHHKOB, KaXIbIii M3 KOTOPBIX IPOU3BOAUT MPOLYKIMH B CPEIHEM
Ha M = 10* nen. ex. B mec. Jlna yBenudeHus BHITyCKa Ha a = 3% HEOOXOJUMO YBEIMYUTh OCHOBHBIE
HpOU3BOJCTBeHHBIC POH/BI Ha D = 6% WM yBEINYUTH YHCICHHOCTh pabOTHUKOB Ha C = 9%. Tpebyercs
HANTH IPOM3BOJICTBEHHYIO (DYHKIIHIO.

3adaua 2. O pupme ¢ MyJIbTUIIIUKATUBHON MPON3BOACTBEHHON (QyHKIME N3BECTHBI CIEAYIOLINE
daxThel. B HacTosIee BpeMsl OCHOBHBIE IPOU3BOCTBEHHBIE (DOHIBI hupMbI orieHnBaoTcs B K = 108 nen.
enl., Beero B pupme 3auaT0 L = 103 coTpyIHUKOB, KaX/IbIii M3 KOTOPHIX POU3BOIUT NPOAYKIMH B CPETHEM
Ha M = 10* nen. en. B Mec. Jlng yBenuueHus BhITycka Ha a = 3% HEOOXOJMMO yBEIMYUTH OCHOBHBIE
pOM3BOCTBeHHBIC (POHIBI HA b = 6% WM yBeNIWYHUTh YUCICHHOCTh PAOOTHUKOB Ha C = 9%. M3BecTHa
cpennss 3apaboTHas miata W = 103 ieH. el B Mec. U epro/i aMOPTH3AIIMU OCHOBHBIX IPOM3BOICTBEHHBIX
¢onmoB N = 12 mec. TpeOyercs paccuutaTh ONTUMAJBHBIA pa3Mep HPOU3BOJCTBEHHBIX (DOHJIOB U
ONITUMAIIFHYI0 YHCJICHHOCTh PAaOOTHHUKOB. 3aTeM HY)KHO OIPENEIHTh, BO CKOJBKO pa3 YBEIHYUTCS
npuObLIL GUPMBI IPH NEPEX0/Ie K ONTUMAIBHBIM 3aTpaTtaM (pakTOpPOB MPOU3BOJICTBA.

3aoaua 3. Ha ppiHKe HEKOTOPOro ToBapa (yHKIMs npeanoxenus S(P) = 2p - 2, a GyHKIHMs crpoca
D(p) = 10 - p. TpeOyeTcs oOmpeleanTh, BO CKOJBKO pa3 HM3MEHHTCS PaBHOBECHAs IIEHa TOBapa,
peaTM30BaHHBIM CHOPOC W BBIPyYKa MPOU3BOAWTENS NpU BBeAEHUM akuu3a mno craBke t € (0,1).
[TonmydenHble popMyIbl HY’)KHO MHTEPIPETUPOBATH IIPU YCTAHOBJICHUM CTaBKU akliyM3a Ha ypoBHe 1, 5, 20,
50 u 90%.

3adaua 4. ®ynxuus crpoca HekoToporo Tosapa D(p) = 100 — 2p?. HaiiTu 51acTHUYHOCTB CIIPOCa
ot 1ieHsl Ep npu nene p = 5.

3a0aua 5. ®yukums crpoca Hekotoporo ToBapa D =50 —3p; + 2p, +0,4y. Haiitn
3JIACTHYHOCTH CIPOCA 10 COOCTBEHHOM LeHe E), , MEPEKPECTHBIN KOOPOHUIMEHT 2IaCTUHIHOCTH cripoca E,
3JIaCTHYHOCTL CIPOCA OT JI0XOja ToTpedutesnel E, npu COOCTBEHHOW IieHe ToBapa p; = 5, IIEHE
QIbTePHATHBHOTO TOBapa p, = 4 u goxoje norpedurenein y = 500.

3aoaua 6. B moznenu DBaHca npu Y = 2 CIpOC HA TOBAp B MOMEHT BpeMeHH t paBeH d(t) = 10 —
5p(t), mpemioKeHre ToBapa B MOMEHT BpeMeHH t paBHo S(t) = 7 + 3p(t). Ilpu t = 0 HavanbHas eHA
p(0) = 4. Haiitu paBHOBeCHYIO IeHy p(t) Kak (yHKIHMIO BPEMEHH M PABHOBECHYIO IIEHY.

3aoaua 7. PaccmatpuBaetcst moaenb Comnoy ¢ npousBoacTBeHHON (yHkimen Kob6a-/lyrnaca Y =
F(K,L) = 10K%?L%* Hopma naxonnenus p = 0,1, ronoBoe BeiObITHE POoHI0B it = 0,2, TO10BOMH IPUPOCT
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TpyaoBbIx pecypcoB v = 0,15. Omnpenenuts 3HaueHUS (HOHAOBOOPYKEHHOCTH, MPOU3BOAUTEIHHOCTH
TpyJa U yAEIbHOTO MOTPEOICHHS Ha CTAIIHOHAPHON TPAEKTOPUU.

3adaua 8. Ha ntunedepme ynorpeOnsiroTcs a8a Buna kopmos - [ u 1. B equnuie maccsl kopma I
coJiep>kaTcs euHMIIa BemiecTBa A, enuHuia Beulectsa B u enununa Bemectsa C. B eaunuiie maccel kopma
Il coneprkarcs 4 enuHuUIBI BeniecTBa A, 2 eAMHULIBI BenecTBa B u He coneprkutcs BemecTBo C. B nneBHON
palMOH KaXJ0W MTHUIBI HA/I0 BKJIIOYNUTHh HE MeHee | BeliecTBa A, HE MeHee 4 eAuHuIl BemiecTBa B u He
menee 1 BemectBa C. Llena equauIsl Maccesl kopma I cocrasmisiet 3 pyOuis, kopma II - 2 py6ns. CocraBbTe
©KEHEBHBIM pallMOH KOPMJICHHUS NTHUIBI TaK, YTOObl obecrieynTh Hanbolsee AelieBblil painuoH. Pemuth
CUMILJIEKC-METOOM.

3adaua 9. llpennpusiTie MOXKET BBIMYCKAaTh YEThIPE BUJA MPOAYKLUHU, UCTIONB3YS ISl 3TOTO TPU
BHJIa pecypcoB. M3BecTHa TexHOJIOrHUeCcKasi MaTpuila A 3aTpaT Kaxk10ro U3 peCypCcoB Ha €AMHUILY KaxA0u
NPOTYKIIMH, BEKTOP D 00bEMOB PeCcypCcoB U BEKTOP C [I€H MPOAYKIIHH:

4 3 4 5 208
A=12 5 0 2|, b=(107) c=(@36 14 25 50).
31 2 5 181

Onpenenuth MPOU3BOJACTBEHHYIO MPOrpaMMy, OOECIEUMBAIOUIYIO MPEANPUSTHS HaUOOIBIIYIO
BBIPYYKY ITPH UMEIOIINXCSI OTPAHUYCHHBIX PECypCax.

3aodaua 10. llpenmpusitue coOupaeT aBTOMOOWIM M3 TOTOBBIX Y3JOB U arperatoB. Jlis
W3TOTOBJICHHS OJIHOTO aBTOMOOWJIS TpeOyeTCsl OJMH Ky30B C MOABECKOU (B cOOpe), OJMH JIBUTATEIb H
4yeTbipe Kojeca. [Ipou3BOACTBO OJHOTO aBTOMOOWIISI MPUHOCHUT MPEANPHUSATHIO YUCTYIO MNpuObUIL 50
TBIC.pyOJei. B Hanuuum y npennpustus umeetcs 2 Ky30Ba, 2 nBurares, 8 kojec. TpeGyercst onpenenuTsb,
KaKkue yOBITKUA IMPUHECET MPEANPUATHIO TToTeps (B pe3yJbTaTe XUIICHUS) OJJHOTO KOJeca CTOUMOCTBIO 2
TBIC.pyOJIEH.

3adaua 11. Tlo MeToy ceBepo-3amaJHOTO yriia ObLI MOJTYYeH ONTHUMAIIbHBIN IJIaH MEePEBO30K.
HccenenoBats €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?2 . Haittu ycnosHsIi sxcTpemyM dyHKuun f(xq, x;) = XX, npu x2 + x2 = 8.

3aoaua 13. T'ociogua Bebep cobupaercst pa3MecTUTh JeHEKHBIE CpeicTBa B OaHke B mipeaenax 700
ThIC. pyOuseii. bank mpeanaraer aBa BUAa JETO3UTOB:

- 110 TIEPBOMY JIEHBI'M MOTYT OBITh pa3MeIIeHbI Ha TOM, T0X0J COCTaBUT 12% TOI0BBIX;

- [0 BTOPOMY JICHBI'H MOT'YT OBITh TIOJyU€HBI Yepe3 Ba roja, J0Xo cocTaBUT 20% TroJ0BbIX.

[Tpenmourenus r-Ha BeGepa 0oTHOCUTEIHHO MPUPOCTA €0 IEHEKHBIX CPEICTB OMUCHIBACT (PYHKIIHS

7
nojiesnoctu: u(x) = (g)”lnx. TpeOyercs onpeaenTuTh ONTUMAIEHOE Pa3MEIICHNUE JICHEKHBIX CPEJICTB T-

Ha Bebepa.

3a0aua 14. T'maBHOMY WH)KE€HEpY KOMIIAHMM HAJ0 pemuTh. MOHTHUPOBATH WJIM HET HOBYIO
MIPOU3BOJICTBEHHYIO JIMHMIO, MCIIOJB3YIOIIYI0 HOBEWIIylo TexHonoruto. Ecnu HoBas nuHusa Oyner
pabotarth 0€30TKa3HO, TO KOMITaHHs TONy4YuT mpuObuth 200 muH. pyOneit. Ecnu oHa oTKaxkeT, 4To
KomnaHus norepsier 150 muH. py6aeii. [1o oneHkam riaaBHOTO HHXXeHepa cymiecTByeT 60% IIaHCOB, YTO
HOBasl MPOU3BOACTBEHHAs JMHHS OTKaXeT. MOXKHO CO3/1aTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, a 3aTeM
peLIuTh, MOHTHPOBATH WM HET MPOU3BOJCTBEHHYIO JIMHUIO. DKCIIEPUMEHTaIbHasl yCTaHOBKA 000HaAETCS
B 10 mMiH. pyOuneii. I maBHbIN HHXKEHEpP CUUTAET, 4To cymecTByeT 50% I1aHCOB, YTO SKCIEpUMEHTAIbHAS
ycraHoBka Oynet padorats. Eciin skcniepuMeHTalbHas ycTaHoBKa Oynet paborarts, To 90% 1maHcoB 3a To,
4YTO CMOHTHpPOBaHHAas IPOU3BOJACTBEHHAs JIMHUS Takxke Oyner paboraTh. Eciam skcnepuMeHTalbHas
ycTaHOBKa He OyaeT paboraTh, To 20% IIaHCOB 3a TO, YTO MPOU3BOJICTBEHHAs TMHU 3apaboraeT. Cienyer
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JU CTPOUTH IKCIEPUMEHTAIBHYIO YCTaHOBKY? ClemyeT JIi MOHTHPOBATh MPOW3BOJCTBEHHYIO JIMHHIO?
KaxoBa oxxuiaemasi CTOMMOCTHAsI OLIEHKA HAWJIy4IIEro pelieHus ?

3aoaua 19. Y3en 7 — cknaji, OCTAIbHBIC y3JIbI — CTPOUTEIIbHBIC TUIOMAAKU KoMmanuu. [lokazarenu
Ha Jyrax — pacCTOSIHUS B KMJIOMETpaX.

TpeOyeTcss HAWTH KpaTyailne PacCTOSHUS OT CKJIala A0 KaKJIOH CTPOUTEIBHOM IUIOIIAIKH.
KaxoBa ninHa kparyaiiiiero nyTH oT ckjaga 10 CTpouTenbHol miomanaky 1? [Ipoxoaut au kparyaimmi
MyTh OT CKJaJa K CTPOUTENbHOM Iuiomanke 1 dyepe3 crpoutenbHyro Iuiomanaky 2? Kakosa minnHa
KpaT4alllero myTy OT CKJIaJa 10 CTPOUTENbHOM Tutomaaku 2? [IpoxoauT nu kpatyailiuuii nyTh OT CKJIajaa
K CTPOUTEJIbHOM IUIOMIA/IKE 2 Yepe3 CTPOUTEIbHYIO IIonaaky 4? PemnTts 3a1auyy METO10M IPUCBOCHUS
METOK.

3aoaua 15. Cucrema aBTogopor «Cesep-lOr», npoxoasmux yepe3 Kamyxckyro o6macts, MOXKET
00eCTeYnTh MPOIMYCKHBIE CIIOCOOHOCTH, TIOKa3aHHBIE HA MPUBOAWMON HM)KE cXeMe (ThIC. aBTOMAIINH B
gac).

Bnesn B
Kamyxckyto
0011acTh

Briesn B
Kanyxckyto
00s1acTh

1) KaxoB MakcuMalbHBIM MOTOK Yepe3 3Ty CUCTEMY (ThIC. aBTOMAILIMH B 4ac)?

2) CKOIbKO aBTOMAIIIKH JOJKHO MTPOeXaTh Mo Aopore 5-6, 4ToObI 00eCeunTh MaKCUMAIIbHBIN
MOTOK?

Hckomyro BEMUYMHY MaKCUMaJIbHOTO MOTOKA MOJIOXKUM PaBHOW HYIIIO.

3aodaua 16. IIpoekT CTPOUTENHCTBA MJIABATEIHLHOTO 0acceiiHa COCTOUT U3 JIEBSITH OCHOBHBIX PalboT:

Pabora | HenmocpenctBennslit | OntumucTuyeckoe, Haubonee ITeccumuctuueckoe,

IPE/IIECTBEHHUK a BEPOSITHOE, M b
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 on1aeMblil CpOK 3aBeplIeHHs npoekTa? YeMy paBHO CTaHIAPTHOE OTKIOHEHHE BPEMEHH

3aBCPIICHUA HpOCKTa? Kakosa BCPOATHOCTDH TOI'0, YTO BBIITIOJIHCHHUEC IIPOCKTA 3aiiMeT He Oouee 25 pa60‘-II/IX

a+4m+

. b .
nHen? OxunaeMoe BpeMst BBITOTHEHUS paboThl t = , JUCIIEPCHS 0KUAAEMOU IIPOJOJKUTEIIbHOCTH

. 2 _ cb-ays
tio —(6).

3aoaua 22. B monenu JIeoHTheBa JaHbl MaTpULIa IPSIMBIX 3aTpaT
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1 1
(Y2 s
Y5 Y
3 2
Y BEKTOp KOHEYHOI'O cIpoca
_ (3

c= (2)

Haiit BEKTOp X BaJIOBOTO BHINTyCKa, 00€CIICUNBAIOIINI JaHHBIN CITPOC.

3aoaua 17. 1lpaBuia Urpsl cienyrolye: NepBbIil UTPOK NPSUYET B KyJaKe OJHY U3 JBYX MOHET — 1
pyO. unu 5 py0. — o cBoeMy BBIOOPY M HE3aMETHO OT BTOPOI'O UTPOKA, @ BTOPOM UTPOK MBITAETCS yraJiaTh,

Kakasi MOHeTa cripsitaHa. Eciiu yrajpiBaeT, TO MOIy4aeT 3Ty MOHETY, €CJIU HET, TO IJIaTUT IEPBOMY UTPOKY
3 py©6. Haiitu pemnieHue urpsl B CMEIIAaHHBIX CTPATETHSX.

3aoaua 18. HaiiTu penieHre MaTpuyHON UTPHI:
_ (-1 1 -1 2

4= ( 0 -1 2 —2)'

3aoaua 19. Halitu penieHre MaTpUYHON UTPHI:

1 4
A=(3 =2
0 5

3aoaua 20. Tpebyercs HalTU ONTUMAaJIbHbIE CMEIIAHHbIE CTPATErUH, CBEN UIPY K Mape B3aUMHO
JBOMCTBEHHBIX 3a/1a4 JITHEWHOT'O IPOrpPaMMHUPOBAHUS:
A= (—2 3 4 1)
2 -4 -3 -1/
3a0aua 2. Hailtu npulOinmxeHHOE pelIeHne MaTpUYHOM urpel, cMoxaenupoBas 10

0,7 09 07
naptuii: ({ 0,9 0,7 0,8
0,7 08 08

3adaua 22. JlupekTop NpennpusaTHs, MPOJAOIIEr0 TEIEBU30Pbl MAapKH «Zaryay pelns OTKPbITh
IIPEJCTaBUTENILCTBO B 00IACTHOM IIEHTpE. Y HEro UMEIOTCS allbTEPHATHBBI JINOO CO3/1aBaTh COOCTBEHHBIN
MarasvH B OTACIHFHOM TIOMEIIEHHUH, JTHOO OPraHW30BBIBATH COTPYAHHYECTBO C MECTHBIMH TOPTOBBIMH
LEeHTpaMu. Bcero MoXHO BBIIENTUTH 5 anbTepHATUB pelieHus: A1, A2, A3, As, As. Ycnex npeanpusTus
3aBHCHUT OT TOTO, KaK CIIOKUTCS CUTYaIlMsl Ha PHIHKE MPEIOCTABIISIEMBIX YCIYT. DKCIEPTHI BBIICISIOT 4
BO3MOJKHBIX CIIEHApHUs pa3BUTUS cuTyauuu: Si, Sz, S3, Ss. IlpuObLIb mpeanpusaTHs i Kakaon
aJIbTEPHATHBBI NPH KaXIOM CIIEHAPHHM PAa3BUTHS CHTYallMH NPEICTaBJI€HA MATPULCH BBIMIPBILEH a;;
(miH. py6uieit /ron).

AnpTepHaTuBa
o Sl SZ 53 S4
CueHnapuii

A1 8 12 14 5
A2 9 10 11 10
As 2 4 9 22
As 12 14 10 1
A4s 15 6 7 14

BriOpath onTUMaIbHYIO CTPATETHIO ¢ TOMOIIBI0 kputepues Jlamtaca, Bansaa, Cosumka, ['ypBuna,
MaKCUMaJbHOTO ONTUMH3MA.

3adaua 23. HedrsiHast koMmanus coOMpaeTcss MOCTPOUTh B palloHe KpallHero cesepa HePTSIHYIO
BeIKYy. MiMeetcs 4 mpoekra A, B, C u D. 3arpatsl Ha cTpoUTENsCTBO (MITH. py0.) 3aBHCAT OT TOTO, KaKue
MIOTO/IHBIE YCIOBUS OYIyT B MEPHO]] CTPOUTETHCTBA. BO3MOXKHBI 5 BapuaHTOB MOTOBL: S1, S2, S3, S4, Ss.

Marpuua 3arpar UMeeT BUJL:

AJbTepHATHUBA
S1 S2 S3 S4 Ss

Cuenapuii
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A1 7 12 8 10 5
A2 9 10 7 8 9
A3 6 8 15 9 7
As 9 10 8 11 7

Br16paTh onTManbHy0 CTpAaTeruio ¢ moMolbio kputepues Jlamnaca, Banbaa, Cosumxka, ['ypBuiia,
MaKCUMaJIbHOTO ONITUMH3MA.

3aoaua 24. JIBoe NpecTyNMHUKOB (MEPBBIA M BTOPOW UTPOKU), MOJ03PEBAEMBbIE B COBMECTHOM
COBEPLICHUH TSKKOTO IPECTYIUIEHUS, HaXOJATCS M30JMPOBAHHO JPYyr OT Apyra B IpeBapUTEIbHOM
3aKimtoueHuu. IlpsiMble yIuKH y CleICTBUS OTCYTCTBYIOT, IIO9TOMY ycCIieX OOBHHEHHUS 3aBHCHUT OT TOTO,
IIPU3HAIOTCSA JIM 3aKJIOYEHHBIE. Y KaXKJOI'0 U3 3aKJIIOYEHHBIX €CTh JBE CTpaTEerHM: NMpHU3HaThes (TepBast
CTpaTerysi) WK He IpU3HaBaThCs (BTOpas cTpaterus). Ecnu 06a mpecTynHuKa MpU3HAIOTCS, TO OHU OyAyT
IPU3HAHbl BUHOBHBIMH M IPUIOBOPEHBbl K BOCBMM TroJaM 3akirodeHus. Ecaum HM OAMH M3 HUX He
MPU3HAETCS, TO MO0 OOBUHEHHWIO B OCHOBHOM NPECTYIUICHWH OHHM OyIyT OINpaBJaHbl, HO CyJ BCE-TakKd
IIPU3HAET UX BUHY B MEHEE 3HAYMTEIbHOM MIPECTYIICHUN (HAllpUMep, B HOLLIEHUHU OPYXKHUs), B pe3yJIbTaTe
gyero 00a OyAyT MPUTOBOPEHBI K OJTHOMY TOy 3aKiroueHus. Eciu ke mpu3HaeTcs TOJIbKO OAWH U HUX, TO
IpU3HABILIMICA OyIeT 0CBOOOX/IEH (3a MOMOIIb CJIEACTBUIO), a IPYroi MpecTynHUK OyeT NPUrOBOPEH K
MaKCHMaJIbHOMY CPOKY 3aKJIIOUYEHUS — K AecATU rofaM. Tpebyercs onpeaesinT MaKCHMUHHBIE CTPATErvu
UI'POKOB U paBHOBecus Hala, eciu Takue ectb.

3adaua 25. Tpebyercs HalWTU TMEpPEroBOPHOE MHOXKECTBO M pemienne Homa B urpe (/Boe
MIPECTYIIHUKOB (IIE€PBBII M BTOPOM HUIPOKH), IOJ03PEBAEMbIE B COBMECTHOM COBEPILLIEHUU TSIKKOIO
MPECTYIUICHUSI, HAXOIATCA HM30JIMPOBAHHO APYr OT Apyra B IpeIBapUTEIbHOM 3akitoueHudu. [Ipsmbie
YIMKU Y CIEJICTBUS OTCYTCTBYIOT, IIO3TOMY ycCI€X OOBHHEHHUS 3aBHCUT OT TOTO, NPHU3HAIOTCA JIH
3aKJIIOUEHHBIE. Y Ka)XJI0T0 U3 3aKJIIOUEHHBIX €CTh IBE CTPATErnu: MPU3HATHCS (TIepBasi CTpaTErusi) Uil He
npu3HaBaThCcsl (BTopas crparerusi). Ecim oba mpecTynmHHMKa MPU3HAIOTCS, TO OHU OyAYT TNpPU3HAHBI
BUHOBHBIMH M IIPUTOBOPEHBI K BOCBMU I'0JlaM 3aKIK04YeHHs. Ecu HU OAMH M3 HUX HE NPU3HAETCS, TO 1O
OOBHMHEHHIO B OCHOBHOM MPECTYIJIEHUU OHU OyAyT ONpaBIaHbl, HO CyJ BCE-TaKu MPHU3HAET UX BUHY B
MEHee 3HAUYMTEIIbHOM MPEeCTYIUIEHUU (HampuMmep, B HOIICHUH OpPYKHUsi), B pe3yibTaTe 4yero oba OyayT
IIPUTOBOPEHBI K OJIHOMY rojly 3akiitoueHus. Eciu xe npusHaeTcs TONbKO OJUH U HUX, TO IPU3HABIIUNCS
OyzeT ocBOOOXk1EH (32 MOMOIIIb CIEJCTBUIO), & IPYrOM MPECTYNHUK Oy1€T MIPUTOBOPEH K MAKCUMAIILHOMY
CPOKY 3aKJIIOUEHUs — K JecsaTH rojam. TpeOyercs ompeneiauTb MaKCUMUHHBIE CTpAaTerMd UIPOKOB U
paBHOBecust Hbmia, ecnu Takue ecTh, NPH YCIOBHM, YTO 3aKJIIOYEHHbIE MOTYT OOMEHMBATHCS
uH(popmanuen.
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MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE YUYPEXJEHUE BBICHIETO OBPA3OBAHHUSA

«HanuvoHanpHBIH UCCIENOBATENbCKUN AACPHBIU YyHUBepcUuTeT « MUDU»

OOHMHCKNMI MHCTUTYT aTOMHOVM 3HepPIreTUKN -

cpmm/{an cpenepam)ﬂoro rocyJapCcTB€HHOI0 aBTOHOMHOI'O OGpaSOBaTeJ’IBHOFO yupeXxnaeHv: BbICIIIero 06paSOBaHVIH

«Ha1moHasIbHBIV VcciIeoBaTe IbCKI siepHbIV yHUuBepcuTeT « MVIDV»

(IATD HUSTY MU®U)

OTAEJIEHUE COIMAJIBHO-O9KOHOMMNYECKHUX HAYK

Hamnpagnenue 38.03.01 «IxoHOMHK)
[Ipodub Yuér, ananu3 1 ayuT
Hucnnnnuza MeToas! ONTUMAIbHBIX PELICHUN

ko

©oo~No

12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24,

25.
26.

Tunosble BOIIPOCHI IK3AMCHAIITUOHHOT O onjera

Kakoii nmpousBoacTBenHol (yHKme onucsiBaetes Gynkius Koooa-/lyrmaca?

Kakoii npon3BocTBeHHON (PyHKIMEH ONUCHIBACTCS MYJIbTUIIMKATUBHAS QYHKINA?

Kakoii mpousBozcTBeHHON (yHKIMEH onmuchiBaeTcs GyHkius JleonTsea?

Kakoii npousBoicTBeHHON (pyHKIIMEH OomUChIBaeTCs TUHEHHAs QYHKIH?

Kakoit mpou3BoacTBEeHHOH (yHKIMEH OmuchIBaeTCs (PYHKIUS C MOCTOSHHOM AJIaCTHYHOCTHIO
3aMEHbI?

Kak onpenensiercst k03 PpUIMEHT 31aCTUYHOCTH BBIITycKa M0 GoHAam?

Kak onpenensercs ko3ppULmeHT 31acTHYHOCTH BBITYCKa 1O TPy 1y?

Kaxk onpenensitorcst cpenuue 3¢ PpeKTUBHOCTH pecypcoB?

Cdhopmynupyiite akcoMy U 331a4M IPOU3BOAUTEIIS B MaTeMaTHYeCKol opme.

. [TonsTne OJIACTUYHOCTH, DJIACTUYHOCTD MPCAJIOKCHUA 110 HCHE.

11.

Omnpenenenue M Marematudeckas (opmanuzanus Kod3()(UIMEHTOB 3JIaCTUYHOCTU CHpoca s
ciydast yHKIIMA MHOTHX TTEPEMEHHBIX.

Onucanue u MaTeMaTHuecKasi popMaar3aus MoiesIi JBaHCca, €€ SKOHOMUYECKUN CMBICIT.
Onucanue u Mmatemaruueckas popmanuzanus mojaenu Cosoy, ee dKOHOMUYECKUN CMBICII.
Onucanue craMoHapHBIX TpaekTopuil mojenu Comoy.

B3aumocss3b Mmogenu Comnoy u nipou3BoacTBeHHOM (yHkimu Ko66a-/lyriaca.

I'paduueckuit MeTo]1 perieHus 3a1a4l JMHEHHOTO TPOTpaMMUPOBAaHUS

CHUMIUIEKC-METOl pelIeHus 3aJadyd JIMHEHHOro IporpammupoBanus. OnucaHue aaropuTMa
peLIeHus.

[TocTaHoBKa M pelIeHne 3a1a4u UETOUUCIEHHOTo TporpaMmmupoBanus. Meron ['omopu. Onucanue
JIrOpUTMa pELICHUS

[TocraHoBKa U perieHue 3a7aud [EeJIOYUCICHHOrO IPOrpaMMUpOBaHusa. MeTo BeTBel U IpaHulLl.
Onucanue anropuTMa pereHusl.

[TonsTre nuHeHOW 3anayM IUJIAHUPOBAHUS IPOU3BOJICTBA, MaTreMaruyeckas (opMmaau3anus,
9KOHOMMYECKUIN CMBICI.

[ToHsiTHE Y3KMX MECT MMPOU3BOJICTBA, AJITOPUTM PACIIUBAHUS Y3KMX MECT POU3BO/ICTBA.
IlocTaHoBKa 1 pelieHue TpaHCIOPTHOM 3a1aul. PacnipenenurenbHblii METO

[locTaHOBKa M pelIeHHe 3aJadyd HEJIWHEWHOro IPOrpaMMHPOBAaHUsS. MeETOJ MHOXKHUTENIEeH
Jlarpanxa.

[TocranoBka W pelieHuEe 3aJadyd  HEJIMHEWHOro MPOrpaMMHUpPOBAHUSA. DKOHOMHUYECKAs
HHTEpIpeTanus MHOxuUTenen Jlarpanxa.

Teopema Kyna—Takkepa. @opmyinpoBKa.

Ycenosust Kapyma—Kyna—Takepa B nuddepennnansroii popme.
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27.
28.
29.
30.

31.

32.
33.
34.
35.
36.
37.

38.
39.

40.
41.
42.

43.

44,
45.
46.
47.

48.
49,

50.

51.
52.
53.
54.
55.
56.
S57.
58.

59.

60.

61.
62.

ANropuT™ peleHus 3aad METOI0M BO3MOKHBIX HaIlPABICHUH, SJKOHOMUYECKUNA CMBICIL.
Anroput™ peleHus 3ajad METOI0M YCIIOBHOT'O Ipain€HTa, SKOHOMUYECKUN CMBICIT.

ANroput™m peleHus 3agad MeTo10M TpapHbIX QYHKIHH, SKOHOMUUYECKUH CMBICIL.

OcHoBHBIE TIOHATUSI Teopuu rpados: rpad, pedpo, OPHEHTUPOBAHHBIM M HEOPUEHTUPOBAHHBIN
rpad, neris, KpaTHble pedpa, M30JIMpPOBAaHHAs BEpIIMHA, KOHIIEBas BEpLIMHA, MapLIpyT, LElb,
IpocTas 1ellb, UK

OcCHOBHbBIE NOHATUS TEOPUU IpaOB: MATPUIA CMEKHOCTH U MaTpULla MHIMICHTHOCTU rpada u
oprpada, CBI3HBIN U HECBA3HBIN rpad.

Hepeso pemienuii. Onucanue airopuT™Ma MoCTpOEHUs.

Onpenenenne KkpaTdaiuiero myTya. Meros NpucBOEHUS METOK.

ITocTpoeHre KOMMYHHUKAIIMOHHON CETH MUHUMAJIBHOW JJTUHBI.

ITocTpoenne MakcuMaabHOTO MOTOKA B ceTu. OnucaHue aropuTMa ocTpoeHHs.

[Toctpoenue makcumanbHOro MoToka B cet. Teopema dopaa-Pankepcona.

CereBoe M1aHupoBaHUE U ynpasiieHuE. OCHOBHbBIE NMOHATUS U IpPaBHJIA IOCTPOCHHUS CETEBBIX
rpaduKoB.

CereBoe M1aHUPOBaHUE U yIIpaBlieHHE. MeToa KpUTUYECKOTO MY TH.

VYnpaBieHne NpOeKTaMu C HEOINpPE/IeNeHHbIM BPEMEHEM BBINOJIHEHUS paboT. MeToJ OLEeHKH U
[IEpECMOTPa IIPOEKTOB.

CroumocTs npoekTa. OnTuMHU3aIMs CeTeBOro rpaduka.

I'padux I'anTa.

Onucanue u mMaremaruyeckas (Gopmanuszanus MOJEIM MeXoTpacieBoro 6ananca JIeoHTbeBa, ee
SKOHOMHUYECKHUM CMBICII.

Yro Takoe WUrpa C HyJIEBOM CyMMOM, UIPOK, CTpaTerusi Urpoka, KOHEUYHas HUrpa, IUIaTeXHas
MaTpHUlla, YUCTasl CTpaTerus?

Yro Takoe BepXHssA M HUKHAS LIEHa UTPBl, CeJUIOBas TOUKa, [IEHa UTpbl?

Onpenenenre oNTUMAIBHBIX CMEIIAHHBIX CTPATETUi UTPOKOB.

UYro Takoe 1yOnupoBaHUE U JOMUHUPOBAHUE CTPATEIUid?

AJTOpUTM MOMCKA ONTUMAIbHBIX CMEIIAHHBIX CTPATErHil IyTEM CBEACHMS UTPbI K Mape B3aUMHO
JIBOMCTBEHHBIX 3aj1ay.

AJTOpUTM peleHus] MaTPUYHON UTPBI MPUOIMKEHHBIM METO/IOM.

Kpurepnii Jlannaca, Banpaa, I'ypBuna, CaBupka, MakCUMaJbHOTO ONTHUMHU3MA JUIsI MaTpPUIIbI
BBIUTPBILIEH.

Kpurepnii Jlannaca, Banpaa, I'ypBuna, CaBupka, MakCUMaJbHOTO ONTUMHU3MA JUISI MaTpPUIIbI
IIPOUTPBILLIEH.

IIpaBmiio MakCUMHU3aLUU OKUAAEMOT0O JOX0/a, IPAaBUI0 MUHUMHU3ALUN OKUAAEMBIX COKAJICHHM.
[TonsiTrie GUMaTPUYHON UTPBI, KOOTIEPATUBHBIE U HEKOOIIEPATUBHBIE UTPHI.

ITonsarue paBHOBecue Haia, kpurepuii paBHOBecus1, apouTpaxkHas cxema Homa.

[ToHsiTHE HENIPEPHIBHOW UTPHI, MO3UIIMOHHON UI'Pbl, X OTIUYHUE OT OUMMATPUUHBIX UTP.

W3 nep:xku Mpou3BOACTBA, UX ONPEACIICHUE, IPUHIIUI MUHUMHU3ALHH.

MaxkcuMu3zanust MpUObUIA U CIIPOC Ha PECYPCHI, OIpeiesieHe 00beMa BhllTycka (GupMoii.
Konkypenrtnas ¢pupma, ynpasisemasi TpyJIOM B KPAaTKOCPOUHOM U JIOJITOCPOYHOM MEPHOIAX.
[ToHsITHE MOHOTIONINY, YCIIOBUS MAKCUMHU3ALIMHU MPUOBLIHN JUIsI MOHOIIOJIMCTA, AITOPUTM U3MEPEHUs
MOHOIIOJIBHOM BiIacTH. EcTecTBEHHass MOHONONUS U YCIIOBUS €€ BO3SHUKHOBEHMS, PETYJINPOBAHNE
HOPMBI JIOXOJHOCTH €CTECTBEHHOW MOHOIIOIHH.

Bnusinue 3atpar Ha 1eHOOOpa3oBaHME, IIEHOOOpAa30BaHHUE MO CXeMe JBOWHOro Tapuda, 1eHoBas
JTUCKpUMHHALNS (YCIIOBUSL OCYILECTBICHUS U II€JIM, IEPBON CTENEHHU, BTOPOU CTENEHH, TPEeThen
CTeIeHH ), TpaHC(hepTHOE IIEHO00pa3oBaHKue Ha pUpMax CO CIIOKHOM CTPYKTYPO, MeXTyHapOIHOE
LIeHO00pa30BaHKe, TaKeTHOE IIEHO0Opa30BaHNe, KOPPEKTUPOBKA LIEH.

[Tonarue onuromnonuu, moaenu onuronoianu 6e3 crosopa (Kypno, Crakensbepra, beprpana),
MO/IEJIN OJIMTOIIOJINU CO CTOBOPOM.

[Tonsartue 3¢exra MyIbTUIUIMKATOPA, AITOPUTM pacyeTa.

ITonsaTHe ckopocT 0OpaleHus JEHET, aITOPUTM pacyeTa.
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63. [lonstue 3akona OykeHa. Ero ¢gopMmynupoBka u mpuMeHEHHE.

CocraBuTens 1O.H. AGpocbkuHa

(oarmucek)

HauanpHuK oTHeneHus

COIMAJIbHO-3KOHOMUYECKUX HAYK A.A. Ky3nenosa
(moamucH)

« » 20 r.
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MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE VUYPEXJIEHUE BBICIIETO OFPA3OBAHMUS

«HanuvoHanpHBIH UCCIENOBATENbCKUN AACPHBIU YyHUBepcUuTeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOVM 3HepPIreTUKN -

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPeXXIeHVIS BBICIIIET0 00pa3soBaHs
«Ha1moHasIbHBIV McCiIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®U)

OTAEJIEHUE COIMAJIBHO-O9KOHOMMNYECKHUX HAYK

Hanpagnenue 38.03.01 «IxoHOMHK)
[Ipodunn Yuér, aHann3 U ayauT
Hucnuninuza MeTtoas! ONTUMAIbHBIX PELICHUN

KomimuiekT 3agaHuid 1711 KOHTPOJIbLHOM PadoThI

Koumponwvnan paooma Nel

a) Ilpumep konmpoavnoii paoomot Ne 1

3aoaua 1. O pupme ¢ MyJIbTUIUIMKATUBHON IPOU3BOICTBEHHOM (DyHKIIMEH N3BECTHBI
cnenyromue Qaktel. B HacTosiiee BpeMsi OCHOBHbIE IPOU3BOACTBEHHbIE (POHABI (PHUPMBI
onenupatorca B K = 108 nen. exn., Bcero B pupme 3anato L = 103 coTpyaHHKOB, Kaxablii
M3 KOTOPBIX IPOU3BOIAMT NPOAYKIUH B cpenHeM Ha M = 10* nen. ex. B mec. Jlus
YBEJIUYEHHS BbIMycKa Ha & = 3% HeoOX0JMMO YBEIMYUTh OCHOBHBIE MPOU3BOACTBEHHBIE
doHaw! Ha b = 6% WM yBENMYHUTH YUCICHHOCTh PAOOTHUKOB Ha C = 9%. TpeOyeTcst HalTH
MPOU3BOACTBEHHYIO (DYHKIIMIO.

Pewenue. MynbTUIIIMKATUBHAS POU3BOACTBEHHASI (PYHKIIMS KUMEET BUA
F(K,L) = AK“k L%,
I7I€ MMapaMeTpbl Qg U ; WMEKT CMBICH 3JACTUYHOCTEW BBITYCKA COOTBETCTBEHHO IO
dboHIaM U MO TpyAy. YUUTHIBAs 3TO, MOKEM HAWTH
a_3_1 a_3_1

a :—:—:—,a :—_—_—’
K= p 6 2'""L7¢c 9 3

T. €. BBIMTYCK (DMPMBI OIIPEIEISAETCs IPOU3BOACTBEHHOM (yHKIMEH
X =AKY2[1/3,
[TapameTtp A Haiinem, IOACTaBUB B 3Ty (JOPMYITy 3HAUYEHHUS BBITYCKa OPEIIPUATHUS B
neHesxHoM BeIpaxkeHnun X = LM = 10310* = 107 nen. ex., xanurana K = 108 nen. en. u
tpyna L = 103 uen.:

107 = A(109)Y2(103)Y3 <= A=100
Takum 00pa3om, OKOHYATEIHHO MOJy4aeM IIPOU3BOJICTBEHHYIO (PYHKIIUIO
F (K, L) = 100K /2 /3,
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3aoaua 2. O pupme ¢ MyIbTUIIIMKATUBHOM TPOU3BOICTBEHHOMN (PYHKIIMEH N3BECTHBI
cnenyromue GakTel. B HacTosImee BpeMsi OCHOBHBIE TIPOWU3BOACTBEHHBIC (OHIBI (PHpPMBI
onennBatorcst B K = 108 gen. en., Bcero B dbupme 3ansTo L = 103 COTPYAHUKOB, KaKJIbIl
M3 KOTOPBIX NPOM3BOAUT INPOAYKIMH B cpeaHeM Ha M = 10% nen. en. B mec. Jns
YBEJIMUCHHUSI BhIyCKa HAa & = 3% HEOOXOAMMO YBEJIMYUTh OCHOBHBIC MPOU3BOJACTBEHHbIC
doHaw! Ha b = 6% WM yBENMMYIHUTE YNCIEHHOCTH paOOTHUKOB Ha C = 9%. M3BecTHa cpeaHsis
3apaboTtHas mmata W = 103 gen. ex. B Mec. M IepHoJi aMOPTHU3ALUM OCHOBHBIX
pou3BOJICTBEHHBIX (poHMOB N = 12 mec. Tpebyercs paccunuTarh ONTUMAIBHBIM pazmep
IPOU3BOJICTBEHHBIX (DOHJOB U ONTHUMAJIbHYIO YHCICHHOCTh PAaOOTHUKOB. 3aTE€M HY)KHO
OTIPENICIIUTh, BO CKOJILKO Pa3 YBEJIIMUUTCS MPUOBLITL (PUPMBI MPU TIEPEX0/I€ K ONTUMATbHBIM
3aTpatam (aKTOPOB MPOU3BOCTBA.

Pewenue. TIpounsoncternHas ¢ynxims dupmsr: F(K, L) = 100K /21173,

[lena Tpyna p,= W = 103 nen. eq.— 31O 3apaboTHas Ij1aTa, a IieHa KarmuTaia pg= 1/n
= 1/12 peH. en. paBHA €KEMECSYHBIM AMOPTU3ALMOHHBIM OTYMCIEHUSAM Ha COAEpKaHUE
OJIHOM JICHE)KHOM €MHMIIBI TPOU3BOACTBEHHBIX (DOHIOB, MOATOMY MPHUOBLIL (PUPMBI ITPU
TaKHUX 3aTparax TpyJa U KanuTaia paBHa:

TI(K, L) = X- pgK - p,L = 107 — =10° — 10%10° = 2 . zien. ex

OntumanbHbIN pazmep Gupmbl 3a1aetcs yeiaoBusamu (1.2.4), cCOCTOSAIMMU B TOM, YTO
npeaeabHbie 3(pHEeKTUBHOCTU PECYPCOB JOJIKHBI ObITh B ONTUMAIBHON TOYKE PaBHBI [ICHAM
pecypcoB. B nmamHoM ciywae mpenenbHas — QoHOooTmaya M IpejelibHasd
MIPOU3BOIUTEIILHOCTh TPYJla PAaBHBI COOTBETCTBEHHO

X _ gog-1/2p1/3 9X _ 100 payay-2/3
0K " oL 3 ’

MOATOMY YCIIOBUSI ONTUMAIBHOTO pasmepa pupmsl (1.2.4) npuHUMAIOT BUJT

SOK™VELY® =1/12, _ (600L1/3 = K12,
100 e1/21-2/3 — 103 KU/2 = 3012/3
3
{600[,1/3 = 30L2/3 {K*=144 000 000,
=
K = 900L*/3 L* = 8000.

[Tpu 3TOM BBHITTYCK (DUPMBI COCTABUT:

X* =100(K*)*/2(L")*/3=100(144 000 000)'/2(8000)*/3 = 24 000 000 zeHn. ex.,

a mputsums [1°(K, L) = X*-pg K* - p,L* =26 - 10° — =144 - 105 — 10°-8-
103=4 muH. neH.em.

3amedaem, 4YTO ONTUMAJIBHBIN BBIOOD 3aTpaT TpyAa U KaluTaja MO3BOJNI YBEITUIHUTh
MpUOBLIHL B IIECTH Pa3.

3a0aua 3. Ha peiHKe HEKOTOpOro ToBapa GyHKIMs npepioxenus S(P) = 2p - 2, a
byukiusa crpoca D(p) = 10 - p. Tpebyercs onmpeneianTh, BO CKOJbKO pa3 H3MEHHUTCS
paBHOBECHAsl IIeHa TOBapa, PEATM30BaHHBIA CIPOC M BHIpyYKa MPOU3BOIUTEINS IPHU
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BBeieHNH akiu3a 1o craske t € (0,1). [Tomydennsie GopMybl HY’)KHO HHTEPIIPETUPOBATH
P YCTAaHOBJICHUH CTAaBKH akiu3a Ha ypoBHe 1, 5, 20, 50 u 90%.

Pewenue. Brayaiie HaliIeM paBHOBECHYIO IICHY 10 BBEJACHUS AKIIM3A:
S(po) =D(pg)e 2py -2 =10 -py © po =4 nen. ex.

Ternepp onpeaenm paBHOBECHYIO LIEHY IIOCJIE BBEICHHS HAJIOTa:
S((1-1p,) =D 2(1-1)p, -2=10-p, & p,= — nen. ex. (1.3.3)

Pt _ 12 _ 1
O‘IGBI/I,ZIHO, Pt > Po, OIIPCIACINM, BO CKOJIBKO pa3: =t = = 5.
Do 4(3-2t) 1— 5t

Takum 00pa3oM, B yCIOBUAX pacCMAaTPUBAEMOr0 ITpUMEpPa Ha OTPEOUTENS JTIOKUTCS
OpeMst oIaThl JABYX TpETEl BBEJCHHOIO HAJIOTa, a OCTaBIIYIOCS TPETh IUIATUT
MIPOU3BOIUTEb.

I‘ITO6BI BBIXICHUTBH, Ha CKOJIBKO HpOI_[eHTOB BBIpaCTaeT IICHA HpI/I BBCACHHUHN aKIiu3a,
2
Jbe 01 3t
npeoOpasyeM IOCIETHEE BEIPAKEHHE: P 1+ P
0 _2 _2
3 3

Ortcrona cnenyer, yTo BBeAeHHE akiu3a npu craBke t = 1% = 0,01 mpuBogut k

20,01 1
HE3HAYMTEIBHOMY YBE/IMUCHHIO UCHB — HA —H5—— = —0 =~ 0,7%, BBeneHue 5%-HOro
2o,
2.0,05 1
aKIU3a MPUBOAMT K YBEIMYEHHIO LIEHBI HA ——— = — = 3,5%, 1Is cTaBoK, paBHbIX 20,

1-2:005 29
50 u 90%, nmostyyaem COOTBETCTBEHHO yBeJnueHue 1eHbl Ha 15,4, 50 u 150%.

ECTGCTBCHHO, YBCIMUYCHUC LICHBI IPUBOAWT K YMCHBIICHUTO o0BeMa p€ain30BaHHOT'O
Cripoca 1 MnmpeaJIoKCHUs, U KaK CJIICACTBUC, K YMCHBIICHNUIO BBIPYYKHU ITPOU3BOJUTCIIA. I[O
BBCACHHA HAJIOI'a B TOYKC PaBHOBCCH:A PCAIIM30BBIBAJICA CIIPOC

D(po) = 10 - py = 6 ex., ¢ BBeneHueM akuusa crpoc crain pase D(p,) = 10 - - 12 _ 18-20t

-2t 3-2t
en.
HaitneM oTHOIIIEHHE HOBOTO M CTAPOro 3HAYEHUN CpOca:
D(py) _ 18-20t _ 9-10t _ 4t
D(py) 6(3-2t) 9-6t 9-6t
IIpu craBke akumza t = 1% H3 NOCIEIHETO BBIPAKEHUS CIEAYET, YTO CHPOC
4-001 _ 4 0 o . .
CHIDKAETCA Ha s—— = = = & 0,5%, ipu 5%-Holi cTaBKe aHAJTOTHYHBINA pacyeT MOKa3bIBaeT
' 4.0,05 _ 2 0
YMEHBIICHHE CIPOCA MOCITE BBE/ICHHs HANOTA HA ——— = — ~ 2,3%, 17151 CTaBOK, PABHBIX

20 u 50%, moydyaeM COOTBETCTBEHHO CHIbKeHUE cipoca Ha 10,3 u 33,3%, a npu 90%-HoM
40,9
aKIM3e B IAHHOM MPHUMEpE CTPOC TIONHOCTBIO MCHE3ALT: ;——— = 1~ 100%.

)

Tenepb IMOCMOTPUM, KaK HBMCHHUTCA BbIpYYUKaA IIPOU3BOJAUTCIIA IIPU BBCIACHUHW aKITU34.

Jlo BBeicHUs aKiu3a BeIpy4ka paBHa p,D (p,) = 4+ 6 = 24 neH.en., mociie BBEIACHUS
aKIM3a BhIPYYKa (C y4ETOM yIUIaThl HAJIO0ra) U3MEHSAETCS J10

24 (1-t)(9-10t
(1-1) p,D (py) = G-100

(3—2t)2
[Tpu sTOoM

JACH.CI.
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(A-)peD (P) _ (1-t)(9- 10t) _ , _t(7-6t)
PoD (o) (3-2t)? (3-2t)?

Takum oOpa3oM, npu ctaBke akiuza t = 1% BbIpyuka yMEHbIIIAeTCs Ha

0,01(7—6-0,01)

(3-2-0,01)2
~ 0,8%, nmpu 5%-HO# cTaBKE aHAJTOTUYHBIN pacueT MOKa3bIBACT YMEHBIIICHHE CIIPOCa TTOCIIE
4-0,05 2
BBEJICHHUSI Hajlora HAa ———— = — = 4,0%, ma1s craBok, paBHbIX 20 u 50%, momydaem

9-6:0,05 87
COOTBETCTBEHHO CHUkeHue Beipyukd Ha 17,2 u 50,0%. IIpu 90%-HoM akiu3e B JaHHOM
IpuMepe BhIpydKa OyZEeT paBHA HYJIIO.
3aoaua 4. ®yHkumsa cmpoca Hekotoporo TtoBapa D(p) = 100 — 2p?. Haiitu
AIIACTUYHOCTH CTpoca OT LeHbl Ep mpu nene p = 5.

Pewenue. Tak kak di—? = i(100 —2p?) = —4p, TO 3JIACTUYHOCTH CIpoca Io
pab®) _
uexe pasHa £p = —— = ~ oo sz) (—4p) =

ciupoca mo 1nene Ep(5) = 2. Tak kak Ep(5) > 1, TO npyd IeHe p = 5 3TO0 — TOBap
AIIACTUYHOTO CIpPOCa.

3aoaua 5. ®ynkuus cmpoca HekoToporo toBapa D = 50 — 3p; + 2p, + 0,4y.
Haiit 5macTHYHOCTD Cripoca Mo COOCTBEHHOM 1ieHe Ej, , MEPEKPECTHBI KOIP(UIHEHT
3JIaCTUYHOCTH crpoca E,, 31acTHYHOCTL CIpoca OT 10Xojaa MmoTpedutenei  E, npu

COOCTBCHHOW IIEHE TOBapa p; = 5, IIEHE AJIbTEPHATUBHOIO TOBapa p, = 4 W J0X0je
notpeduteneit y = 500.

aD .
Pewienue. Tak xak Iy —3, TO AMACTHUYHOCTH CIPOCca MO COOCTBEHHOM 1IEHE paBHA
1
p1 0D 3p1
E ) ) _= = —_ = .
1(P1, P2, ) D dp, (50— 3p1+2p2+0 4y)( 3) = (50—3p1+2p2+0,4y)
E;(5,4,500) = 0,062.
aD .
Tak kak P 2, TO TEPEeKPECTHbI KOIPOUIIMEHT >SJIACTUUYHOCTU CIpoca
2
__p2 0D 2p;
E;(py,02Y) = 55—

D 3p,  (50—3p;+2p,+0,4y)’
E,(5,4,500) =~ 0,033 > 0. [TosToMy TOBaphbl B3aMMO3aMECHICMBI.
3aoaua 6. B monenu DBaHca npu y = 2 cpoc Ha TOBap B MOMEHT BpEMEHHU t paBeH
d(t) = 10 — 5p(t), npenioxeHrue ToBapa B MOMEHT BpeMeHH t paBHO s(t) = 7 + 3p(t).
ITpu t = 0 mavaneHas nexa p(0) = 4. Haiitm paBHOBecHyo meHy p(t) Kak (YHKIHIO
BPEMEHHU M PaBHOBECHYIO LICHY.

Pewenue. 3nech a = 10 b=5a=7 =3, p, =4 Torna
_ _ ~7 _
p(t) = poe Y O+AE 4 (1 e y(b+B)t) — 4e-2(5+3)t 4 1077 — (1 — e~26+3)t),

PaBHOBECHas 11eHA paBHA —— a-a 107 _ 0,375.
b+B 543
3aoaua 7. PaccmatpuBaetcs mozenb Comoy ¢ mpous3BoAcTBeHHOU pyHknert Koooa-
Hyrnaca Y = F(K,L) = 10K%?L%* Hopma nakomnenus p = 0,1, rogoBoe BHIObITHE
dbounoB u = 0,2, ro10BOM MPUPOCT TPYAOBBIX pecypcoB v = 0,15. Onpenenuts 3HaUCHUS
(OHIOBOOPYKEHHOCTH, MPOU3BOJUTEIBHOCTH TpPyJAa M YIENbHOTO TMOTpeOleHUs Ha

CTAallMOHAPHOM TPACKTOPUHU.
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Pewenue. 3nech A=10,a=0,2,b=04. CranuoHapHoe 3HaYeHUE
1 1

PA \1-a 0,1X10 \Y1-0,2
(GOHIOBOOPYKEHHOCTH PaBHO Ky = (—— =—— ~ 3,71.
u+v 0,2x0,15

CTaluoHapHOE 3HAYE€HHE MPOM3BOMUTENILHOCTH Tpyaa Vo = AkS = 10 x 3,71%2 =
13.

CranuoHapHOe 3HaYCHHUE yIeNIbHOTO motpediieHus pasHo (1 — p)y, = (1 —0,1) X
13 =11,7.
3aoaua 8.
PemuTe 3a1auy LETOYUCIEHHOTO IPOrPAMMHUPOBAHKS METOIOM ["oMopH.
Ilar 1. ®opmupoBanue 1eiaeBor HyHKIIUU U CUCTEMBI OTPaHUYEHUH.
f(x) = x; + 2x, - max;
OrpaHuyeHus 3aja4d UMEIOT BUJI:
5x; +7x, < 21
—x1+3x, <8
x; = 0,nes0e
x, = 0,uesoe
Pemaem 3aauy cumIuiekc-MeToA0M 0€3 OrpaHUYeHHUI LETOYNCIEHHOCTH.
f(x) = x; + 2x, = max;
5x1 + 7XZ <21
—x1 +3x, <8
x, =0
x, =0
Hlar 2. [TpuBoguM 3a1a4y K KAHOHUYECKOMY BUJLY:
f(x) = x; + 2x, = max;
5x; + 7x, + x5 = 21
—x1 +3x, +x, =8

X1,234 = 0
Iar 3. CocTaBUM CHUMILICKC-TA0IHUITY:
IlepemeHHbIE
bazuc b;
X1 X X3 X4
X3 5 7 1 0 21
X4 -1 3 0 1 8
Cj 1 2 0 0 0

IHar 4. ITposepka ycnosust: Bee ¢; < 0. Her.

Ilar 5. Beibupaem paszpemarommii cToyber, T.e. TOT, TJAE B TMOCIEIHEH CTPOKE
HaXOJIUTCS HAMOOJBIINN TOJOKUTEIBHBIA JJIEMEHT, CTOJ0el 2, COOTBETCTBYIOIIUN
IIEPEMEHHON X5

Iar 6. ITposepka ycnosus a;; < 0. Her.

[ b

Ilar 7. Beibop pa3zpemiaroiiieil CTpPOKA B COOTBETCTBUU C YCIIOBHEM Dg = 11n {—l},

i=1,
s a;,- > 0, rAe S- HoMep pa3peniaroneid CTPOKH.
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21
I crpoka: D; = - = 3;
8 2
2 cTpoka: D, = 3= 2 3
T.e. cTpoka 2, a mepeMeHHas X, UCKII0YaeTCs 3 6a3uCHOTO PEIICHU.
CocTaBUM CHUMIUIEKC TaOJUIly C BBIJICICHHBIMU pa3pelialoiiMu CTOJOLOM H

CTPOKOM.

IlepemeHHbBIE
bazuc b;
x1 xZ X3 X4_
X3 5 7 1 0 21
Xq -1 3 0 1 8
Cj 1 2 0 0 0

Ilar 8. [lepecueT cumIuiekc TabJIUIIBI

[TepemeHHbBIE
basuc b;
X1 X X3 X4

N 7,33 0 . -2,33 2,33
P32y 71| /)

X -0,33 . 0 0,33 2,67
EAGRE) A/ | &)
. 1,67 0 0 -0,67 -5,33
R =%/ | %)

Takum 00pa3om, B JaHHOM Oa3MCHOM PEIIEHUH OCHOBHBIE NEPEMEHHbIE X,=2,67 U
X3=2,33, a HEOCHOBHBIE X; U X, paBHbBI HyMO. [Ipu 3TOM 3HaUeHME 11eTIeBON (PYHKITM ISt
3TOrO pelieHus paBHo 5,33. Bepuemcs k mary 4.

Iar 4. IIposepka ycnosus ¢; < 0. Her.

IHar 5. HauOonpliuii IOJIOKUTEIBLHBIA DJIEMEHT HAXOOUTCA B cToJOme |1,
COOTBETCTBYIOLIMN IEPEMEHHOM X .

Iar 6. ITposepka ycnosus a;; < 0. Her.

Ilar 7. Beibop pazpemaronieit ctpoku. O4eBUIHO, UTO CTPOKA 1, T.K. B CTpOKE 2 B
paspermiaroneM CTojl0ie eCTh OTPUIATENIbHBIA 3JIeMEHT. [lpu »TOM mepemMeHHas X3
UCKIIIoUaeTcs u3 06asuca.

Ilar 8. IlepecyeT cumIiekc-TabJIUIIBIL.

IlepemeHHbIE
basuc b;
X1 X5 X3 X4
X L 0 0,14 -0,32 0,32
1
Cla) | C7hp | oy
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N 0 1 0,05 0,27 2,77

2 Ao9) | Clyp) | (=61/50)
. . . 0,23 | 014 -5,86

I (=°/22) | =3/, | (=12%/,)

Takum oOpa3om, B JTaHHOM 0a3MCHOM pEIICHHH OCHOBHBIE mMepeMeHHbie Xx;=0,32

7 61 .
(E)I/I xX,=2,17 (Z)’ a HCOCHOBHBIE X3 U X, PaBHBI HyJO. [Ipu 3TOM 3HaueHUE IeIeBOU

GyHKIMH 7151 3TOTO pelIeHus paBHoO 5,86. BepHemcs k mary 4.

17

22°

Ilar 4. IIposepka ycmosust ¢; < 0. [la.
[IponomxuMm, uenoap3ys anroputM I'omopu.

. 7 61
Hatinem 1ienbie 4acTh ONTUMAIIBHOTO PEIICHUS: 7 = 0; pe 2.

. 7 7 61 17
Haiinem npoOHbIe YacTh ONTUMAIBLHOTO PEIICHUS: 7 0= 72 u 2= 55

Bri6upaem nepeMeHHy1o ¢ HauOobIlIel APOOHON YaACThIO, T.€. X5 C APOOHON YACTHIO

BBOI[I/IM AOMOJHHUTCIIBHOC OTPAHUYICHHUC HEJIOYHUCICHHOCTH 110 aJITOPUTMY:
17 17 1 1
2 22 22! f21 ’ f22 ’ f23 22 22! f24

2 _0=0.

22

1 5 17
OTKYIlA —Xgq + — X4 — X = —.
’ YA X3 T %4 5= 22

1 5 17
Ox Ox —X — X4 = —
1t 2—I_zz 3+22 4=

JloGaBmnsieM 3TO OTpaHUYCHHUE K CUMILICKC-Ta0IuIIE:

Basmc IlepemeHHbBIE b;
X1 _X'Z x3 x4 x5

x 1 0 0.14 L 0 0327/

: Clap) |7/ T
y 5 . 0,05 0,27 ) 2,77

’ A/50) | Clyp) /52
X5 0 0 A | Clpd | 4 | A7)
c. 0 0 -0,23 -0,14 0 -5,86

! (= 5/22) (— 3/22) (— 129/22)

Iar 4. ITposepka ycnosus: Bee ¢; < 0. [la. Pemenue HenenounciieHHo.
Ilar S. HaxomuMm B HaWMEHBIIMH MO MOJIYJIO 3JEMEHT IyTEM JCJICHUs Cj Ha

COOTBETCTBYIOIINIA eMy KOA((PHUIIMEHT B HOBOW CTPOKE:

5 .01 3 .5 3
22 22 22 22 5
Haumenbmuii 1Mo MOAysl0 3JE€MEHT HaxOJMTCS B CTOJIONE 4 M COOTBETCTBYET

IIEPEMEHHOU X 4.
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Iar 6. [Iposepka ycmoust a;; < 0. Her.
Iar 7. BeiOop pa3pemiaronieil CTpoku.

2 cTpoka: D, = 6—51 =12,2;

17
3 cTpoka: D5 = - = 3,4, T.e. BEIOMpaeM CTPOKy 3, a MepeMeHHas Xz UCKITI0YaeTCs

u3 Oaszuca.
Ilar 8. Ilepecuer cumIuIeKC-TaONULIBI.

Ilepemennbie
bazuc b;
X1 Xy X3 X4 Xs
. 0 0,2 0 -1,4 1,4
X
! /s (-12/0) | (1%/c)
X 0 1 0 0 1 2
0 0 0,2 . -4.4 3,4
X
! /o) (—42/0) | (3%/c)
0 0 -0,2 0 -0,6 -5,4
c
! 1/ (=3/5) | (=52/5)

Takum o00pa3oM, B Oa3UCHOM PEIIEHUH OCHOBHBIE TMEPEMEHHBIE HMEIOT
2 2
HEIICJIOYUCIICHHBIE PEIICHUS: xlzlg, X,=2, x4:3g, HEOCHOBHBIE X3 U X5 paBHBI HYJO. [Ipu

. 2
ATOM 3HAYECHHE 11eJIEBON (DYHKIIMH JIJIsl TOTO PEIICHUSI paBHO 55.

Iar 4. IIposepka ycnosus ¢; < 0. Jla.

[IponomkuM, UCTI0JIB3Ysl AITOpUTM ' OMOpH.

Bri6epem nepemMeHHyto ¢ HauOoJIbIel JpOOHOM YacThIO, T.€. X;.

BBoauM AOMOSHUTENBbHOE OTPAaHUYECHHUE IEJ0oYMClieHHOCTH. Ecnu 3HaveHue
ko3 ulreHTa NpU MEPEeMEHHON MEHBIIE HYJISI, TO K HEMY MpHUOABISETCS TaKOe 1eJI0e
YUCJI0, YTOOBI TPOOHAS YaCTh ObLIA MOJIOKUTEIIHLHOM:

0x; + 0x, + %xg + Ox, + %xs = % OTKyﬂa§x3 + %xs — Xg = %

Jlo0aBiisieM 3T0 OrpaHUYEHHE K CUMILIEKC-Tabule:

Basic [lepemeHHbIE b,
X1 X, X3 X4 Xs X6
. 0 0,2 0 -1,4 0 1,4
X1
/) (-1 2/5) (1 2/5)
X2 0 1 0 0 1 0 2
0 0 0,2 . -4.4 0 3,4
X4
/s (—42/c) (32%/2)
Xg 0 0 0,20 0 0,60 -1 0,40
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/s G/s) (*/5)
-0,2 -0,6 -5,4
Yl =3 0 s

Iar 4. ITposepka ycnosust: Bee ¢; < 0. [la. Pemenue HenenouncieHHo.
Iar 5. Haxonum B HANMEHBIIMHI 110 MOAYJIO DJIEMEHT:
1.1 3.3
==l =1t =55 = 1
Bri6epem cronber 3, COOTBETCTBYIOIMINN MTEPEMEHHOM X3.
Iar 6. IIpoBepka ycmosust a;; < 0. Her.
lar 7. Beibop pa3permaromieid CTpoku: cTpoka 4, COOTBETCTBYIOIIAs EPEMEHHOM

Xg, KOTOPYIO UCKIIFOUaeM U3 Oaszuca.
Ilar 8. [lepecyeT cumriekc-TabIUIIBI.

Cj 0 0

Basme [lepemeHHbBIC b,
X, X, X3 X4 Xs X6

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 oOpa3oM, B 0a3UCHOM PEIICHMH OCHOBHBIE TIEPEMEHHBIE HMEIOT
[[eJIOYMCIICHHBIC peteHus: x1=1, x,=2, x3=2, x,=3, HEOCHOBHBIC X5 U Xz PABHBI HYIIIO.
[Tpu 3TOM 3HAYCHHME T1eTECBOI QYHKIIUU JUTS 3TOTO PEIICHUS PaBHO 5.

0) Kpumepuu oueHu8anus KomnemeHnyuil (pe3yibmamaoes):

KonTtpoabsHas paboTa olieHUBaeTCs 10 CTO 0aUTbHOM CUCTEME, HCIIOJIb3yEeMOM B
NATD HUAY MUDUN. [Ipenonasatens, orieHUBas padboTy, MPUIEPKUBACTCS CIEAYIOIMUX
IIKAJI OLIECHUBAHUS:

1) npaBUIIBHOCTH PEIICHHBIX 3a/1a4:

- BCE pacyeThl BBITIOJIHEHBI TPABMWIIHLHO — 80 OAILIOB;

- pacdeTbl BBIMOJHEHBI C OJHOU-IABYMSI apu(METUYECKHUMH OIMMOKaMHU, HE
BIIMSIFOLIIMMHM Ha TAJIbHEHIIINE pacueThl B KOHTPOJIbHOU padoTe — 75 6aJIoB;

- pacueThbl BBINOJHEHBI ¢ Ooyiee yeM TpeMsl apuPMETHYECKUMU OLIMOKaMHU, HE
BIIMSIFOLIMMHM Ha TAJIbHEHIIINE pacueThl B KOHTPOJbHOU padote — 70 6aJIIoB;

- pacyeThl BBIIIOJHEHBI C OJTHOU-IBYMS apU(PMETUUECKUMHU OIITMOKAMHU, BIIUSIOIIUMHU
Ha JajJbHEWIIME pacueThl B KOHTPOJIbHOM pabore — 50 OamwioB (IepBOHAYAIIBHO);
KOHTpOJIbHas paboTa OTIPABISETCS HAa TOPabOTKY;

- pacueTbl BBINIOJIHEHBI C OoJjiee 4YeM TpeMs apuPMETUYSCKUMH OIIUOKaAMH,
BIIUSIONIMMY Ha JaTbHEHIME pacyeThl B KOHTPOJILHOM paboTte — () 0aioB; KOHTPOJIbHAS
paboTa oTIpaBiIsieTCst Ha TOPabOTKY.
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2) mpoBepKa pelieHHs 3a1a4 ¢ MCIOJIb30BaHKEM MakeTa MHCTpymeHToB MS Excel
«ITouck pemenuns»:

- 33Jaya TOpPaBWIBHO CQOpPMYyIMpOBaHA, NPOBEpPKa MPOBEAEHA MPAaBUIBHO,
IIpeJICTaBJICHBI pe3yibTaThl B BUae oTdeta MS Excel «Ilouck pemenus» — 10 6amios;

- TpoOBepKa TMpOBEIEHA TMPaBWIbHO, 3aJaya cHOpMyIHMpOBaHA HEKOPPEKTHO,
npeCcTaBIeHBI pe3ysbTaThl B Buze otueta MS Excel «Ilouck pemenus» — 5 6amios;

- TpoBEpKa IMpOBEIEHAa HEBEpPHO, 3adaya cHOpMyIHpOBaHA HEKOPPEKTHO,
HpeCTaBICHbI pe3ybTaThl B BUe otueta MS EXcel «Ilouck pemenus» — 1 6amios;

- IIpOBepKa IMpOoBEJcHa HEBEPHO, 3a7auya cHOpMYIUPOBAHA HEKOPPEKTHO WM HE
HpeCTaBICHbI pe3ybTaThl B BUje otueta MS Excel «Ilouck pemenus» — 0 6amios.

3) 3ammTa KOHTPOJIBHOU PabOThI, YMEHHE TPAMOTHO U3BSICHATHCS, YETKO U JIOTUYHO
dbopMyTuUpOBaTh YCTHO CBOM MBICIH, apTyYMEHTHPOBAHHO JOKa3bIBaTh MPABHIBHOCTH
pelIeHus:

- CTYJCHT TPAMOTHO H3BSICHSACTCSA, YETKO W JIOTUYHO (OPMYIUPYET YCTHO CBOH
MBICITH, aPTYMEHTHPOBAHHO JOKAa3bIBaeT pEIICHHE 3a7ad KOHTPOJIbHON paboTer - 10
0aJyIoB;

- CTYJCHT TPAMOTHO H3BSICHSACTCSA, YETKO W JIOTUYHO (OPMYIUPYET YCTHO CBOH
MBICITH, HE apTyMEHTHPOBAHHO JOKa3bIBACT PEIICHUE 3a7a4 - 5 6aioB;

- CTYJCHT TPaMOTHO H3BSCHSICTCS, OJHAKO HEUYETKO M HEJIOTUYHO (opmylmpyer
YCTHO CBOM MBICIIH, HE apTyMEHTHPOBAHHO JIOKAa3bIBaCT PEIICHUE 3a7a4 - 2 Oaia;

- CTYZICHT HE BBIMOJHIET HUUETO U3 MEPEeUUCICHHOr0 B yHKTE 3 - () Gasios.

8) onucanue WKaibl OUeHUBAHUA:
- 0T 90 1o 100 6anI0B — OTIAUYHO;
- oT 75 1o 89 6amioB — X0OpoIIIo;
- oT 60 110 74 6aIOB — YAOBICTBOPUTEIIHHO;
- MeHee 60 0aIoB — HEYIOBJIETBOPUTEILHO.
IIpu »TOM KOHTpOJNBHas paboTa B 1eloM oueHuBaercs B 20 0aioB U BXOAUT Kak
OLIEHOYHOE CPEJICTBO KOHTPOJIbHOUM TOUkH No 1.

6.2.3. Konmponsnas paboma Ne 2
a) IIpumep konmponwvnoii pabomor Ne 2
3aoaua 1.

[IpenmpusiTrie MOXET BBIITYCKATh YETHIPE BUAA MPOIYKIIMHU, UCTIONB3YS JJIS 3TOTO TPU
BUJa pecypcoB. M3BecTHa TEXHOJIOTHYECKAsE MaTpUIla A 3aTpaT KaKJIOro U3 PECypcoB Ha
€IMHUILY K10 MPOIyKIIMHU, BEKTOP b 00bEMOB peCcypCOB M BEKTOP C IIEH MPOIYKIIHH:

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

TpeOyeTcst onpenenuTsh MPOU3BOJICTBEHHYIO MMPOTPAMMY, 00ECIIEYNBAIOIITY IO
MPEANPUITAIO HAMOOJIBIIYIO BRIPYUKY MPU UMEIOIINUXCS OTPAaHUYCHHBIX pecypcax.

Pewienue. MaremaTudeckas MOJEIb 3aJlaud  TaKoOBa: mpebyemcs Haumu
NpPOU3800CMEEHHYIO NPOCPAMM)
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X = X2 |,

MAKCUMUSUPYIOWYIO BbIPYYUKY
z = 36x; + 14x, + 25x3 + 50x, - max
npu 02PAHUYEHUAX NO Pecypcam
4x, + 3x, + 4x5 + 5x, < 208,
2x1 + 5x, + 2x, < 107,
3x; + x5 + 2x3 + 5x, < 181,
npuyem no cMviCay 3a0a4u
x1=20,x,, 20,x3=>0,x4 =0.
JIns penenus 3Tou 3aaa4M JIMHEWHOTO MPOTrPaMMHUPOBAHUS CUMILIEKCHBIM METOA0M
CHUCTEMY HEPABEHCTB IIPH ITOMOIIU JTONOJIHUTENBHBIX HEOTPULIATEIBHBIX HEU3BECTHBIX X5,
Xg, X7 3AMEHUM CUCTEMOM JIMHEWHBIX alreOpandeckiux ypaBHEHUN

4x, + 3x, + 4x3 + 5x4 + x5 = 208,
le + sz + 2x4 + X6 == 107,
3X1 + Xy + ZX3 + SX4 + X7 = 181,

B KOTOPOW JOIMOJHUTEIbHbIE NEPEMEHHBIE X5, X¢ U X; UMEIOT CMBICI OCTaTKOB
pecypcoB (COOTBETCTBEHHO IMEPBOro, BTOPOro U TpeTbero Buaa). Cpeau BcexX penieHui
CUCTEMBbI YPaBHEHH, YIOBJIETBOPSIOMINX YCIOBUSAM HEOTPULIATEIIBHOCTH

x120,x20,x3=20,x4 =20,x5 =0,x5 =0,x; =0.

HY>KHO HaliTW TO pelIeHHe, MPU KOTOPOM LiesieBast (PyHKIMS MPUMET HauOoJIblIee
3HAYCHHUE.

Bocnonb3yemcs Tem, 94TO IIpaBble YaCTH BCEX YPaBHEHHI CHCTEMbI HEOTPHIIATEIBHBI,
a caMa cucTeMa UMeeT IPEATIOUYNTACMBbIN BU — JOTIOJIHUTEIIbHBIC IIEPEMEHHBIC SBIISFOTCS
0a3MCHBIMH, ITI09TOMY MOXXHO IPHMEHHUTh CHUMILIEKCHBIM MeTona. Ilporecc pemeHus
3alMcaH B BUJE OCJIEA0BATEILHOCTH CUMIUIEKCHBIX Ta0muI B Ta0I. 1.

Tabmuma 1

C | basuc h 36| 14 | 25 |50 0 |O| O [Tosicuenus

X1 | Xo X3 | X4 | X5 | Xg | X7
0 Xs 208 | 4 3 4 5 1 0 O zy = Ch,Aj=¢g; — ¢}, ]
0| x, | 1072 5 0 2 0 1 0 =12,..,n
O | », |81 |3 1 2 |5]0 0 1

Zg | 0z |- 14 25 - 0 0 0 min(4;< 0) =
is
0 | x: 27 {112 2 0 1 0 -1 min(-6;-4;-5) = -6
O | x, |[173/5|4/5 23/5 -45 0 0 1 -
2/5
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C | basuc h 36| 14 | 25 |50/ 0 |0 ] O IMosicuenus
X1 | Xo | X3 | X4 | X5 | Xg | X7
50| x, |181/5|3/5 1/5 2/5 1 0 0 1/5 min(2—7;173/5;181/5)=2
z, |1810-| -6 -4 5 0 0 0 10 LoAs s
—Z YA
6| x, |27 |1 2 2 0 1 0 4
0 | x5 | 13 3 - 0 - 1 25
50 20 12/5 415 Bee A;>0,j = 1,2,..,n
X4 0 -1 -45 1 - 0 45
3/5
Z, |1972-/0 8 7 0 6 0 4
—Z YA

Kak BumHO wu3 mocieaHed CHUMIUIEKCHOM TaOMuUIlbl, ONTUMAJIbHOM SBISETCS
MpPOU3BOJACTBEHHAasi mporpamma x; = 27; x,= 0; x3= 0; x,= 20, oOecneuyuBaromas
MPEIMPHUITHIO HAUOOJBIIYI0 MPUOBLIHL Z* = 1972; pr 3TOM OCTaTOK pecypca MepBoro BHja
x5 = 0, BTOpOTrO BUAa Xc= 13, TpeTbero Buaa x,= 0.

Ouenounblie kKodhdumeHTsr A, Ay, Az © Ay UMEIOT CMBICI OILICHOK TEXHOJIOTHH U
MOKA3bIBAIOT, HACKOJIbKO YMEHBIIUTCS  BbIpYYKa, €CIM IPOU3BECTH  EAUHUILY
COOTBETCTBYIOIIEH MPOLYKIIUU.

Hampumep, xoaddunuent A; = 7 mnpu NepeMEHHON X3 IOKA3bIBAET, UYTO ECIH
MIPOU3BECTH OJHY CAWHMITY MPOAYKIIMU TPEThETO BHAA (OHA HE BXOIUT B ONTUMAJIBLHYIO
MIPOU3BOACTBEHHYIO TIPOTPaMMY ), TO BBIPyYKa YMEHBIIUTCS HA 7 pyo.

OcraBmmecss kodpduimentsl Ag, Ag U A, UMEIOT CMBICI JBONCTBEHHBIX OIEHOK
PECYpPCOB U MOKa3bIBAIOT, HACKOJIBKO BO3PACTET BBIPYUKA, €CJIA MEPBOHAYAIIBHBIE 3aI1aChl
COOTBETCTBYIOIIETO PECYpCa YBEIIMUUTh Ha €AMHUIY. TaK, yBeIMUEHNUE Ha €IMHUILY 3amaca
MIEPBOIo pecypca MPUBEIIET K YBEIMUYCHHUIO BBIPYUKU HA Ag = 6 €IUHMUII.

JUist mpou3BOACTBA €AMHUIBI MPOAYKIUU MEPBOr0 BUAA MPOU3BOAMTEIND JIOJKEH
3aTpaTHTh, KaK BUIHO M3 MATpUIbl A, 4 €IMHHUIBI pecypca MepBOro BHIA, 2 €IMHUIIBI
pecypca BTOPOTO BUJAa M 3 €IUHUITBI TPETHEro (JIEMEHTHI MepBOro cTos01a MaTpulibl). B
LIEHAX Y1, Y, U Y3 HAIM 3aTpaThl cocTaBat 4y; + 2y, + 3ys. llpu peanuzanuu eguHUIbI
nepBod MPOAYKIMHM Ha PbIHKE MBI mony4yuin Obl 36 py0. CrnenoBareiabHO, BHYTPEHHSS
OLICHKA CTOUMOCTH PECYPCOB, U3 KOTOPBIX MOKHO U3TOTOBUTH €MHUILY IIEPBOTIO MPOLYKTA
(4y, + 2y, + 3ys), 10OIDKHA COCTABIAThH HE MeHee 36 py0. AHAIOTHYHBIC YCIOBHUS TOKHBI
BBITIOJIHSTHCS U JUIsl BCEX OCTAJIBHBIX BUJOB PO yKuuu. [Ipu 3TOM cymMMapHas olieHKa Bcex
umeronuxcs pecypcon 208y, + 107y, + 181ys;. nomxHa ObITh MUHUMAJIBHOM.

OkoHyaTeNnbHO ABOMCTBEHHAS 3a7a4a (hopMyupyeTcs Tak: TpeOyeTcsi HATH BEKTOP
JBOWCTBEHHBIX OIECHOK Y = (y; V2 V3), MHUHHUMH3HPYIOIIUH OOIIYO OIEHKY BCEX
pecypcoB f = 208y, + 107y, + 181y; —» min npu yclOBUH, YTO MO KaXKIOMY BHUIY
OPOAYKIMKA CyMMapHasi OLIEHKa BCEX pEeCypcoB, 3aTpPauMBaEeMbIX Ha MPOU3BOJCTBO
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€AVHUIIBI TPOIYKIIMH, HE MEHbIIE BBIPYUYKH, MOJIyHaeMOW OT peaju3alii €IUHULIbI 3TON
MPOIYKIIHH:
4y, + 2y, + 3y; =36
3y; + 5y, + y3 =14
4y, + 2y; = 25
5y, + 2y, + 5y; =50
npuiem OYyeHKU pecypcos He mo2ym bvims ompuyamenvvivu: y, = 0,y, =
0,y3 = 0.
3anuieM TeopeMy O JTONOJIHAIOIIEH HEKECTKOCTH ISl 3TOM 3aJa4u:
v, (4xq + 3x5 + 4x5 + 5x, — 208) =0,
v,(2x; + 5x, + 2x, —107) = 0,
v3(3x; + x5 + 2x3 + 5x, — 181) =0,
x1(4y; + 2y, +3y; —36) =0,
x3y1 +5y, + y3 —14) =0,
x3(4y1 +2y3 —25) =0,
x,(5y; +2y, +5y; —50) =0.
U MO/ICTaBUM B 3TU YPaBHEHHS y>K€ U3BECTHYIO ONTHUMAJIbHYIO MPOU3BO/ICTBEHHYIO
nporpamMmmy x; = 27; x, = 0;x3 = 0; x4 = 20:
vi(4-274+3:-0+4-0+5-20-208) =0,
v,(2-27+5-0 +2-20—-107) =0,
y3(3:-27+ 0+ 2-0+5-20-181) =0,
27(4y, +2y,+3y3—36) =0,
0By1 +5y.+ y3—14) =0,

0(4y, + 2y; — 25) =0,

20(5y; +2y, +5y;—50)=0

NN

y,(208 — 208) = 0, 27(4y, + 2y, +3y; —36) =0,
y,(94 —107) =0, 0By +5y,+ y;—14) =0,
y3(181 — 181) = 0, 0(4y, + 2y; — 25) =0,

205y, +2y, +5y; —50) =0.

Bropoe u3 atux ypaBHenuii [y,(94 — 107) = 0] o3Ha4aeT, 4TO MOCKOJIBKY BTOPOIi
pECypC UCIIONIBb3YETCsl HE MOJTHOCTHIO (TIPU BBIMOJHEHUN ONTUMATbHON MPOU3BOACTBEHHON
nporpammel pacxoayercs 94 emununbl u3 107), ero mBoiicTBeHHass oneHka y, = 0.
YerBeproe ypasHenue [27(4y; +2y, + 3y; —36) = 0] o3Hauaer, 4YTO MOCKOJBKY
NEPBBIA MPOIYKT BXOJUT B ONTHMAIBHYIO MPOU3BOACTBEHHYIO mporpammy (x;= 27), TO
CyMMapHasi IBOWCTBEHHAsI OILIEHKA PECypCOB, U3 KOTOPHIX MOXXHO W3TOTOBUTH CIUHUILY
mpoaykTa epBoro Buaa (4y; + 2y, + 3y33) momkHa ObITh paBHA IIEHE STOTO MPOAYKTA
(36 py0.). U3 mocnenHero ypaBHEHUS CIEIYET, YTO MOCKOIbKY YE€TBEPTHIM MPOIYKT BXOIUT
B ONTUMAaJIbHYIO MPOU3BOJCTBEHHYIO Mporpammy (x,= 20), To cyMMapHasi JBONCTBEHHas
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OILICHKA PECYPCOB, U3 KOTOPHIX MOXHO M3rOTOBUTH €IUHHUILY MPOJIYKTa YETBEPTOrO BUJA
(5y; + 2y, + 5y3) nomkHa ObITH paBHA IIeHE 3TOTO Mpoaykra (50 pyo6.). Utak,
y2 =0
4yi +2y,+3y; —36 =0
5y; +2y, +5y;—50=0
PemuB 3Ty cucteMy ypaBHEHHUIA, MOTYyYUM OKOHYATENbHO, 4T0 ¥, = 6,y, = 0,y, =

3aoaua 2.
[To MeTomy ceBepo-3amagHOro yria ObLI MOJYYeH ONTHMAJIbHBIN IUIaH TEPEBO30K.
HccenenyeM ero Ha ONTUMAIbHOCTD.

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

Peuwienue. HaunHaTh MOXHO C JIFO0OH CTpoku wiM Jro0oro cronbna. Haunem ¢
MepBOro CTosidla, MpUIUcaB eMy Hojb. Ha mepBoM miare MO>KHO NMPUIIKACATh CTOJIOLY
mo0y10 o1leHKyY. B mepBom cTo011e HaxoAsTes ABe oTMeueHHbie kietku (1,1) u (2,1). Ux
OLICHKU JOJDKHBI OBITh HYJEBBIMH. M3 3TOro ycioBus, 3Has OLEHKY MEpPBOro CTojaOIa,
HaliJIeM OLICHKHU [EPBOW U BTOPOM CTPOK.

Ouenka xietku (1,1) = olleHKa MepBOM CTPOKU ILIIOC OLIEHKA MEPOBOTO CTOJIOIA
TUTIOC YMCJIO B TPABOM HUKHEM YIITy KieTku (1,1) paBHO o1leHKa epBOi CTPOKH ILTIOC HOJIb
IUTIOC YEThIPE paBHO HYJI0. OTCIO/1a OLIEHKA MTEPBOM CTPOKH paBHA MUHYC 4.

Onenka kietku (2,1) = omeHKa BTOPOW CTPOKH ILTIOC OIIEHKa MEPOBOro CTOJOIA
TUTIOC YMCJIO B PABOM HIDKHEM YTy KJIETKH (2,1) paBHO OlleHKa BTOPOH CTPOKH ILTIOC HOJIb
IJTIOC TPU PaBHO HYI0. OTCIO[a OIIEHKAa BTOPOM CTPOKU paBHA MUHYC 3.

HaiineHHbIe OIIEHKH CTOJIOIOB 3aUIIEM 1101 Ta0IuIel, HallICHHBIC OIICHKH CTPOK —
CIIpaBa OT TaOJIMIIBI.

[Toyuyum HOBY1O TabmuIy 1:

Taomuna 1
/0 120 150 130 OueHka cTpoku

30
30 4 7 2 3 4

40 120 30
190 3 1 2 4 -3

120 130
250 5 6 3 7
Orenka croiona 0
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Teneps HaiiieM OTMEUEHHYIO KIIETKY, JUIsl KOTOPOM M3BECTHBI OLIEHKA CTPOKH WU
orieHka ctosiona. Hanmpumep, knetka (2,2). Jlns Hee u3BecTHa OlleHKa CTpoku. OlleHKa
KJIeTKH (2,2) = OlleHKa BTOPOH CTPOKH ILTIOC OIEHKa BTOPOTO CTOJIOIA TUIFOC YHCIIO B
IpaBoOM HIDKHeM yriry kietku (2,2) =(-3) + omenka BToporo croioma +1 = 0. Orciona
OLIEHKa BTOPOT0 CTOJO1a paBHa 2.

[Tomyunm HOBYIO TabIUILy 2:

Tabmuma 2
70 120 150 130 O11eHKa CTPOKH

30
30 4 7 2 3 4

40 120 30
190 3 1 2 4 -

120 130
250 5 6 3 7
OreHka croaoma 0 2

Jlist oTMedeHHOM KiieTKH (2,3) M3BECTHA TOJIbKO OIeHKa CTpokH. OlleHKa KIETKH
(2,3) = oleHKa BTOPOM CTPOKH IUTIOC OIIEHKA TPETHEro CTOJIONA IUIIOC YUCIIO B MPABOM

HIOKHEM yTiy KieTku (2,3) =(-3) + omuenka tperbero croyona +2 = 0. OueHka TpeTbero
cToJibna paBHa 1.

[Toxyuum HOBYIO TAOIMILY 3:
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Ta0muna 3

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

Omnenka kietku (3,3) = OlEHKa TPEThel CTPOKH ILIIOC OICHKA TPETHhEro CTONOIa
IUTIOC YUCJIO B MPABOM HIDXKHEM YTy KJeTkH (3,3) = oleHka Tpetbeit crpoku + 1 + 3 = 0.
OueHka TpeTbel CTPOKH paBHa -4.

[Toyunm HOBYIO TabauLy 4:

Tab6auma 4
70 120 150 130 O11eHKa CTPOKH

30
30 A 7 2 3 4

40 120 30
190 3 1 9 4 -3

120 130
250 5 5 3 7 -4
Orenka cronoma 0 2 1

Omnenka knetku (3,4) = orleHKa TPEThEeH CTPOKHU IUIIOC OIICHKA YETBEPTOIro CTOIOIMA
TUTIOC YMCJIO B TIPAaBOM HWXKHEM yriy KieTkH (3,4) = (-4) + olleHKa 4eTBepTOro cToJdna +
7 = 0. Onenka yeTBepTOro cToj011a paBHa -3.

[Toryunm HOBYIO TabmuUILy 5:

Tabmuna 5
70 120 150 130 OreHka CTpOKH

30
30 4 7 2 3 4

40 120 30
190 3 1 2 4 -3

120 130
250 5 6 3 7 4
OrueHka cToaona 0 2 1 -3

HaiieHsl OLIEHKHM BCEX CTPOK W CTOJOIOB. BBIUMCIMM OLIGHKH BCEX KIETOK M
COCTAaBUM MaTpPHILly OLICHOK.
Onenka kietku (1,2)= orieHKa MepBoi CTPOKH + OIIEHKA BTOPOTO CTOJIOIA + YHUCIIO B
paBoOM HIXKHeM yriny kietku (1,2) =(-4) + 2+ 7 =5.
Onenka xietku (1,3)= orneHka mepBoi CTPOKHU + OIEHKA TPETHETO CTOJIOIA + YUCIIO
B IIpaBoM HWxHeM yriy kiretku (1,3)=(-4)+1+2=-1. U T.a.
[Tomyyaem maTpuiy OLEHOK:

59



0 5 -1 —4

0 0 0 -2

1 4 0 O

Tak kak MaTpuIla OIECHOK COJEPXKHMT OTPHUIIATE/IbHBIC YHCIA, TO IUIAH TOCTaBOK

SIBJISICTCS] HEONITUMAJILHBIM. BhIOMpaeM KiIeTKy ¢ HauMEHbIIeH orleHKor. ITo kietka (1,4).
Ee omenka paBHa (-4). 3ajiaya 3akiIr04aeTcsi B IOCTPOCHHUH IMKIIA MepecueTa. Beixoas u3
kietkd (1,4) ¥ JABUrasch TOJBKO MO OTMEYECHHBIM KJIETKaM, TPeOyeTcsl BEPHYThCS B
craproByio KieTky (1,4). IIpu 3TOM 3ampernaercs Jenath ABa MOCIeA0BaTEIbHBIX II1ara B
OJIHOM CTpOKe WK B ogHOM ctobie. Hanpumep, moaxoaut muki (1,4) - (1,1) — (2,1) — (2,3)
—(3,3) — (3,4) — (1,4). I'paprrueckm UK MIPEACTABIICH HA PUCYHKE 1.

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

Pucynok 1 — [{uki nepecdeTa o1eHoK

CraproBoii kietke (1,4) npunuineM 3HaK «+». JIBUrasce 1o quKily, 4epeayeM 3HaKu.
Cpenu mocTtaBOK B KIETKH cO 3HakoM «-» (3to wierku (1,1), (2,3), (3,4)) Haiinem
munumanbhayto: min(30,30,130) = 30. [Tocne 3Toro B KJIETKax CO 3HAKOM «-» YMEHBIIIUM
MMOCTaBKH HAa 3TOT MHUHHMYM, a B KJIE€TKaX CO 3HAKOM «+» YBEIUYMUM Ha 3TOT MHUHHUMYM.
Krnerka (1,4) cTaHOBUTCSI OTMEUEHHOM.

Ecnu nonydeHa ogHa KieTka ¢ HyJIEBOM ITOCTaBKOW, TO OHA CTAHOBUTCS IyCTOM. B
npumepe Takux kietok ase (1,1) u (2,3). [loaTomy mycToit 00BSIBUM TOIBKO OJIHY U3 HUX C
HanOonbmuM Tapudom — kneTky (1,1). B kinerky (2,3) Oyaer caenana HysieBasi OCTaBKa, U
OHA OCTAHETCS OTMEUCHHOW. OJTO JENaeTCs JJIS BBITIOJIHEHHUS] COOTHOIICHHS: YHCIIO
OTMEUYEHHBIX KJIETOK = YHUCIIO CTPOK + YUCIIO CTOJIOIOB — 1.

[Toydaem HOBBIN MIaH MOCTaBOK (TabuIa 6)

Tabmauua 6
/0 120 150 130 OueHka cTpoKu

0 30
30 4 7 2 3 0

70 120 0
190 3 1 2 4 -3

150 100
250 5 6 3 7 4
Ouenka cToiaona 0 2 1 -3
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TpeOyeTcst cneanTh, 9TOOBI CYMMBI TTOCTAaBOK IO CTPOKAM M CTOJIOIIaM OBLIIN PaBHBI
MOITHOCTSIM IMOCTABIIMKOB U CIPOCY NOTPEeOUTEIe COOTBETCTBEHHO.

J1J1s1 HOBOTO IJIaHA HAXOJUM OLIEHKU CTPOK U CTOJIOLIOB.

[Tomyyaem mMaTpuily OLIEHOK:

4 9 3 0
0 0 0 —2)
1 4 0 O

[InaH He onTUMAJIEH, T.K. OLIEHKA KJIETKH (2,4) MeHblle HyJis1. CTpOUM JIJisi HEE LUK
nepecuera: (2,4) — (3,4) — (3,3) — (2,3) — (2,4), rpaduyecku n300paskeHHBIH Ha PUCYHKE 2

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

Pucynok 2 — [{uki nepecyera o1eHoK

min(0,100) = 0. Knerka (2,3) cTaHOBUTCS MyCTOH, a KieTka (2,4) OTMEUYCHHOM
(myneBas moctaBka). HoBblil Ti1an moctaBok (Tadnuna 7):

Ta0muma 7
70 120 150 130 O11eHKa CTPOKH
30
30 4 7 2 3 2
70 120 0
190 3 1 2 4 -3
150 100
250 5 6 3 7 6
Orenka cronoma 0 2 3 -1

J1J1s1 HOBOTO TJIaHA HAXOJIUM OLIEHKH CTPOK U CTOJIOLIOB.
[Tonydaem maTpuIly OLIEHOK:

2 7 3 0
0O 0 2 0]
-1 2 0 O

[Inan He onTUMaNeH, Tak Kak oleHKa kieTku (3,1) menbiie Hysst. CTpoum sl Hee
ko nepecyera: (3,1) — (2,1) — (2,4) — (3,4), u3o0pakeHHBIN Ha PUCYHKE 3.

(2,1) (2,4)
- +
70 0
3,1 3,4
+
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_—1  [_—100]

Pucynok 3 — [{ukn nepecdera OLieHOK
min(70,100) = 70. Kmerka (2,1) craHoButcst mycroit. HOBBIM IUTaH MOCTaBOK
(Tabnuia 8):

Ta0muna 8
70 120 150 130 OreHKa CTpOKH

30

30 4 7 2 3 -1
120 70

190 3 1 2 4 2
70 150 30

250 5 6 3 7 =

OueHka cToiaona 0 1 2 -2

J171s1 HOBOTO IJIaHA HAXOJUM OLIEHKU CTPOK U CTOJIOLIOB.
[Tomyyaem mMaTpuily OLIEHOK:

3 7 3 0
1 0 2 0)
0 2 0 O

Martpuiia OUEHOK HE COACPKUT OTpHULATEeNbHbIX yucen. [loaydeH onTuManbHbIN
m1aH noctaBok. CymMmapHbI€ 3aTpaThl HAa IEPEBO3KY I'Py3a paBHBbIL:

3x30+1x120+4Xx70+5%x70+3x 150+ 7 x 30 = 1500 pyb6neii.

[IepBOHaUaNbHO CyMMAapHBIE 3aTpaThl HAa MEPEBO3KY I'py3a, IOCUUTAHHBIE METOJOM
«CeBEePO-3araiHoOro yriay coctasisiu 1690 pyOneit.

[TocTtaBuuk A; nomkeH noctaButh 30 exunwul rpy3a norpedurento B,. [locTaBmmk
A, pomxeH mnoctaButh 120 enuuun rpy3a norpeduteno B,u 70 egunun; rpysa
notpedutento B,. [ToctaBmuk A; nomkeH nmoctaBuTh 70 equHuIl rpysa norpedurento By,
150 equnun rpy3a notpedutento B3, 30 enunuil rpy3a notpeouTemto B,.

3aoaua 3.

HaiiTu ycnoBHbli skcTpeMyM GyHkimn f (x;, X,) = XX, npu x2 + x5 = 8.

Pewenue. x? + x5 = 8, 1.e. x + x5 — 8 = 0. CocraBnsem pynkuuio Jlarpanxka
L(x{,%5,A) = x1%, + A(x? + x5 — 8). HaxoauM Juist 3Toil (yHKIMH YaCTHBIE
IIPOU3BOIHBIE NIEPBOTO MOPSIKA:

Fonke a—xl(xlxz + A(xf + x5 — 8)) = Xy + 2Ax4,
oL _ oL 2 2 _
= @(%xz + A(xE + x% —8)) = x; + 22x;,
oL
— = x? + x2 —8.
[lonydaem cucTteMy ypaBHEHUN:

A _ g

0x1 X, +2Ax; =0

a—L =0 r— X1 + 2/1.7(2 =0

Oz xt+x2-8=0

A _, 1 2 =

or

62



Eciau x; = 0, 10 X, = 0 (ux 1-ro ypanenus). Torna xf + x2 —8 =02+ 02 -8 =
X2
—8 # 0, T.e. He BbIMONIHAETCA 3-¢ ypaBHeHue. [loatomy x; # 0 u 24 = — = (u3 1-ro
1

YpaBHEHU).
2

[ToxcraBum 3710 B BTOpoe ypaBHeHue: 0 = x; + 2Ax, = x; + (— i—i) Xp = X1 — z—j
Orcrona x2 = x2.

[ToacTaBuM 3TO B TpeThe ypaBHeHue: 0 = xZ + x5 — 8 = 2x% — 8, T.e. x¥ = 4,

x; = +2. Ho x, = +x,. [lony4aem uetsipe Touku: (2,2), (2,-2), (-2,2), (-2,-2).

Ecnu cuctema ypaBHeHUI UMEET HECKOJIBKO PEIICHHI, TO MOKHO MOCTYTIHUTh
CIIETYIOIIUM 00pa30M: HaiiieM 3HaYeHUsT HCXOMHOM QyHKIUH f (X1, X,) B TOTy4EHHBIX
TOYKAaX U CPeJM TUX 3HaYECHUN BbIOEpeM HauOoJIblliee U HaUMEHBIIIEE.

f(22)=2%x2=4,f2,-2)=2%x(=2)=—-4, f(—2,2) =(-2) X2 = —4,
f(=2,-2) = (—2) X (=2) = 4, B TOUKAX fi,,q = 4 B TOUKAX (2,2) ¥ (-2,-2), frnin = —4 B
tToukax (2,-2) u (-2,2).

0)  Kpumepuu OYeHUB8aHUus KOMHemeHyuil (pe3yromamos):

KonTponbHas paboTa onieHMBaeTCs 10 CTO OAJUIBHOM CHCTEME, UCTIOIb3yEMOM B
NATD HUAY MUDUN. [Ipenonasartenb, olieHUBas paboTy, MPUIEPKUBACTCS CIIETYIONTUX
IIKaJ OLICHUBAHUSI:

1) mpaBUIILHOCTH PEIICHHBIX 3a]1a4:

- BCE pacyeThl BBITIOJIHEHBI IPABUWIHLHO — 80 OaILIOB;

- pacyeTbl BBIMOJHEHBI C OJHOU-IBYMsI apu(METUYECKHUMH OIIMOKaMHu, He
BIMSIOIIMMHU HA JAJbHENIINE pacyeThl B KOHTPOJIbHOM padboTe — 75 Oaios;

- pacueThl BBINOJHEHBI ¢ Ooyiee yeM TpeMs apuPMETHYECKUMU OLIMOKaMHU, HE
BIMSIOIIMMY HA JAJbHENIINE pacyeThl B KOHTPOJIbHOU padoTe — 70 6asios;

- pacUeThl BHIITOTHEHBI C OTHON-IBYMS apU(PMETHICCKUMHU OITUOKAMHU, BIUSIOIIAMH
Ha JajbHEWIIME pacueTbl B KOHTPOJIbHOU padore — 50 OauioB (MepBOHAYAIBHO);
KOHTpOJIbHas paboTa OTHPABIISIETCS HA TOPaOOTKY;

- pacueTbl BBIMIOJIHEHBI C OoJjiee 4yeM TpeMss apuPMETUYECKUMH OIIUOKaAMH,
BIUSIONIMMH Ha JaJbHEHIINE pacyeThl B KOHTPOJIbHOU paboTte — () 0ayuioB; KOHTPOJIbHAS
paboTa oTHpaBisieTcst Ha T0PabOTKY.

2) mpoBepKa pelIeHus 3a7ad ¢ MCIOJIb30BaHWEM TakeTa MHCTpyMeHToB MS Excel
«ITouck pemenus»:

- 3ajada TOpaBWIbHO CHOPMYIMpPOBaHA, TMPOBEPKAa TMPOBEJAEHA MPABUIIBHO,
npeaCcTaBieHBI pe3ysbTaThl B Buae otyeta MS Excel «ITouck perrenusy» — 10 6amios;

- TIpOBEpKa TMpOBEICHA TMPaBWIBHO, 3adada copMmyiarpoBaHAa HEKOPPEKTHO,
npeIcTaBjICHbI pe3ybTaThl B BUae oTueta MS Excel «Ilouck pemenusi» — 5 0amios;

- TpOBEpKa TMpOBEIEHAa HEBEpPHO, 3amada chHOpMyIHpOBaHA HEKOPPEKTHO,
npeJIcTaBjIeHbI pe3yibTaThl B BUjae oTueta MS Excel «Ilouck pemenusi» — 1 0amios;

- TIpOBEpKa IMpoOBe/ieHa HEBEpPHO, 3a7ada chopMyIHMpoBaHA HEKOPPEKTHO WM HE
npeCTaBIICHBI pe3ysibTaThl B BUe otyeta MS Excel «ITouck pemrenus» — 0 6ayios.

3) 3ammTa KOHTPOJIBHOU PaOOThI, YMEHHE TPAMOTHO U3BSICHATHCS, YETKO U JIOTUYHO
dbopMynupoBaTh YCTHO CBOM MBICIH, APTyYMEHTHPOBAHHO JIOKA3bIBAaTh MPABHIBHOCTD
peleHus:
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- CTYJEHT TPAaMOTHO H3BSCHSAETCS, YETKO M JIOTMYHO (DOPMYIMPYET YCTHO CBOM
MBICJTH, apTYMEHTHPOBAHHO [IOKa3bIBACT pEIICHUE 3aa4 KOHTPOJBbHOW paboTel - 10
0aJlIoB;

- CTYJCHT TPAaMOTHO H3BSICHSIETCSA, YETKO W JIOTHYHO (OPMYIHPYET YCTHO CBOH
MBICJIH, HE apPTYMEHTHPOBAHHO JOKA3bIBACT PEIICHHE 3a1a4 - 5 0aJlIoB;

- CTYJEHT TPaMOTHO M3bBSCHSETCS, OJHAKO HEYETKO U HEJOTHYHO (PopMynupyet
YCTHO CBOU MBICJIH, HE apTYMEHTHUPOBAHHO JI0KA3bIBACT PEILICHUE 3aay - 2 Oasia;

- CTYJICHT HE BBIMNOJHACT HUYETO W3 MEPEUUCICHHOTO B IMyHKTE 3 - 0 6ayI1oB.

8) ONUCAHUE WKAIbL OUCHUBAHUSL!

- 0T 90 1o 100 6anI0B — OTIUYHO;

- oT 75 1o 89 6amioB — X0OpoIIIo;

- oT 60 110 74 6aIOB — YAOBJICTBOPUTEIHHO;

- MeHee 60 0aJIoB — HEYIOBJIETBOPHUTEILHO.

IIpu »TOM KOHTpOJNBHas paboTa B menoM oneHuBaercd B 20 0amioB U BXOAUT Kak
OLIEHOYHOE CPEJICTBO KOHTPOJIBbHOM TOUKH No 1.

6.2.4. Konmponsnas paooma Ne 3

a) IIpumep KkonmponwvHoi padbomur Ne3

3aoaua 1.
JlaHa cTpyKTypHasi cxeMa oTpacieil 1 u 2, npencraBieHHas Ha pUCYHKe 1.

c Otpacas 1 150 >
400 ' Koneunbt
50 # POAYKT
1 20
c OTtpacas 2 250
500

150

Pucynok 1 — CtpykTypHa cxema otpacieit 1 u 2

Pewenue. meem X1 = 400, Xy = 500, Vi = 150, Vo, = 250, X11 = 50, X1 = 200,
X1 = 100, Xoo = 150

X11 50 X12 200 X21 100
Orcromaay; = —=—=0,125,a,, =—=—=04,a,, =—=—=0,25,a,, =
Ad 11 =77 200 e T2 Ty T 500 P2 T T 400 e 22
X22 150
—==—=0,3
Xy 500 ’

a11 a1z)_(0,125 0,4).

CrpykTrypHas marpuna A = ( Gy, Gy) =\ 025 03
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Torma max (0,125+0,25; 0,4+0,3)=0,7< 1. Marpuna A npoayKTHBHA.
X=AX+Y. ITycTh HOBBIIi BEKTOp BaJOBOI'0 BBIITyCKa X=(i(5)8)
Torma COOTBETCTBYIONIUI BEKTOP KOHEUHOTO MPOAYKTa

Y=X—-AX=EX-AX=(E-A)X=
(R ) [ S O FA A [ R

_ (0,875 —0,4) (300) _ (0,875 x 300+ (—=0,4) X 450) _ (82,5)
~\=025 0,7 /\450/  \ —0,25x300+0,7%x450 /) \240/

3ameuanue. Marematnueckas ¢ynkiuss MYMHOX macrepa dyskiuit f, nmakera
Excel mo3BonsieT ObICTPO NEPEMHOXKHUTH MaTpUIlbL. [lepea BRI30BOM 3TON (YHKIIMU HAJIO
BBIJICIUTh MBIIIKOM JMANa3oH SUE€eK HYKHOIO pa3Mepa, KyJa I0CJH€ BBINOJHEHUS
Mporexypsl OyIeT MoMemieH OTBeT. f, = Mamemamuueckue - MYMHOX — OK.
[TosiBnsieTcs 1MaOroBO€ OKHO, KOTOPOE HYXKHO 3aroidHuTh. B rpadax maccus I v maccus
2 yKa3bIBaeTCAd CChUIKA Ha SUEHKH, COJepkKallhe 3HauyeHus 1-ro u 2-TO MaTpUYHBIX
MHOXMTENEH cOoOoTBETCTBEHHO. [locne atoro Haxkumaercs He OK, a OJHOBpEMEHHas
komOuHanus kiasum Ctrl+Shift+Enter.

. _ (200

[TycTh HOBBIN BEKTOP KOHEYHOTO MPOAYyKTa Y = ( 30 O)'

Haiinem coOTBETCTBYIONINI BEKTOP BAJIOBOTO BhIMycKa X (3TO MOXKHO CHENaTh, TaK
Kak MaTpuia A MpoayKTUBHA).

Y=(E—A)X=. Torna X =(E—-A)"'Y. Marpuna (E — A)~! HasmBaercs
mMampuyeu noIHbIX 3ampam.

e-a= (%02 07 )

a b
BcrnomuanM, uto oOpatHast marpunia Juisi MaTpuibl B = ( d) BBIYUCIIAETCS 110
C

Cp—1 _ 1 d —b
dbopmyne: B~ = — (—c 4 )

Tom X = =AY = gt < (055 0875) (500) 5
L 260 507
(),575(312,5) ~ (610)'

3ameuanue. Marematnueckas pyukius MOBP mactepa dynkiwmit f, makera Excel
MO3BOJISIET OBICTPO HAWTU OoOpaTHyr0 Marpuily. Ilepen BbI30OBOM A3TOM (YHKIIMU HAJIO
BBIJICJIMTh MBIIIKON JHANa3oH S4eeK HYXKHOro pasmepa (MOpsIoK oOpaTHOM MaTpHIIhI
paBeH TMOPSJKY HMCXOJHONW MAaTpHIlbl), KyJa IIOCJE€ BBINOJHEHUS MPOIEAYyphl OyneT
MIOMEIIICH OTBET. f,, = Mamemamuueckue - MOBP — OK. TlosBnsieTCs AUAIOrOBOE OKHO,
KOTOpPOE HYHO 3aIl0JIHATh. B rpade maccus yka3piBaeTCs CChIIKA HA SYCHKH, COJIEPIKAIIINAE
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AJIEMEHThI HMCXOMHOW Matrpuibl. [lociae sroro Hakumaercss He OK, a OJHOBpeMEHHas
komOuHanusa kinasumn Ctrl+Shift+Enter.

3aoaua 2.

['maBHOMY HH)KE€HEpPY KOMIIAaHMM HaJ0 pemuTh. MOHTHUPOBATH WM HET HOBYIO
IPOU3BOJICTBEHHYIO JIMHUIO, UCTIOJIB3YIOILYI0 HOBEHIITYIO TeXHOIOruI0. Eciii HOBast muHus
Oynet paboTaTh 0€30TKa3HO, TO KOMIAHUS MOJy4YUT IpuoObLIs 200 MiaH. pyOaei. Eciou ona
OTKaXeT, 9YTO KoMraHus motepsier 150 muH. pyOneit. [1o ormeHkam riaBHOTO WHXKEHEpa
cymectByeT 60% MmaHCOB, UTO HOBAsi MPOU3BOJCTBEHHAS IMHUSA OTKaXET. MOXHO CO3/1aTh
AKCIIEPUMEHTAJIBbHYI0  yCTaHOBKY, a 3aTe€M pEIUTh, MOHTUPOBaTh WJIH HET
MPOM3BOJICTBEHHYIO JIMHUIO. DKCIIEpUMEHTaIbHas ycTaHOBKa o0onaeTcs B 10 MiH. pyOiieit.
['maBHBIN WMHXXEHEpP cuUMTAET, 4TO cymecTByeT 50% IIaHCOB, YTO JKCIEPUMEHTAIBHAS
yCTaHOBKa OyJeT padotars. Eciu skcniepuMeHTanbHas ycTaHoBKa OyAeT padoratk, To 90%
IIAHCOB 32 TO, YTO CMOHTHUPOBAHHAs NMPOU3BOJCTBEHHAsI JUHUS Takke OyaeT paboTarTs.
Ecnu skcnepumeHTanbHas ycTaHOBKa He Oyzaer paboraTh, To 20% IIaHCOB 3a TO, 4YTO
IIPOM3BOJCTBEHHAs] JIMHUA 3apaboraer. CienyeT JM CTPOUTh SKCIEPUMEHTAIBHYIO
ycTaHoBKy? ClieqyeT JI1 MOHTHPOBAaTh MPOU3BOJCTBEHHYIO JMHMIO? KakoBa oxxumaemast
CTOMMOCTHAsI OLIEHKA HAWJTy4IlIEro PEIICHHS ?

Pewenue.

-
e

JIMHHIO
. abamaet— 200
Tiunns
Q
MOHT“WEM e 0
eI 0 no
——————— WHpg
........ "€ matorae,  -150
Mogry, e
HTHPye
Thtipy, n

200

-150

B y31e F BO3MOHBI HCXOABI «JIMHUS paboTaeT» ¢ BEpOATHOCTHIO 0,4 (4TO MPUHOCUT
npuObLIs 200) ¥ «IHMHAS HE paboTaeT» ¢ BeposaTHOCTHIO 0,6 (4TO MPUHOCHUT yOBITOK -150)
= orerka y3na F. EMV(F) = 0,4 X 200 4+ 0,6 X (—150) = —10. D10 4uciIO0 MHIIETCS
HaJ y3ioM F.

EMV(G) = 0.
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BBB y3ne 4 BpiOupaeM MexXIy pEIICHHMEM «MOHTHUPYEM JIMHHIO» (OLIEHKA 3TOro
pemenust EMV (F) = —10) u pelieHueM «He MOHTHPYEM JIMHUIO» (OI[CHKA ATOTO PEIICHUS
EMV(G) = 0): EMV(4) = max{EMV(F),EMV(G)} = max{—10,0} = 0 = EMV(G).
DTy OLIEHKY 3alullieM HaJl y3joM 4, a pellieHue «MOHTHUPYEM JHHHUIO» OTOpachlBaeM U

3a4epKUBaCM.
AHaJIOTH4HO:
EMV(B) =09 x 200+ 0,1 x (—150) = 180 — 15 = 165.
EMV(C) = 0.

EMV(2) = max{EMV(B),EMV(C)} = max{165,0} = 165 = EMV(B). Ilostomy
B y3Ji€ 2 0TOpachIBa€M BO3MOYKHOE PEIIEHUE «HE MOHTUPYEM JIMHUIOY.

EMV(D) =0,2x 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
y311e 3 0TOpachIBa€M BO3MOKHOE PEIIEHUE KMOHTUPYEM JINHUIOM.

EMV(A) =0,5%x165+0,5x0—10 = 72,5.

EMV (1) = max{EMV (A),EMV (4)} = max{72,5;0} = 72,5 = EMV (A). ITosTOoMy
B y37ie 1 0TOpackiBaeM BO3MOKHOE PEILIEHUE «HE CTPOUM YCTaHOBKY».

OxugaeMasi CTOMMOCTHASI OLICHKA HAWIYYIIETrO PEeIeHus: paBHa 72,5 MiIH. pyOsieil.
Crtpoum yctanoBky. Ecnu yctaHoBKa paboTaeT, TO MOHTUPYEM JIMHUIO. Eciiu ycTaHOBKA HE
paboTaeT, TO TMHUIO MOHTUPOBATH HE HAJIO.

3aoaua 3.

Haiitn penrenre MaTpU4HON UTPBI

1 4
A= (3 —2).
0 5

Pewenue. [punumem ctonomam BepoaTHOCTH q U (1 — q) COOTBETCTBEHHO:
q (-9

1 4
0 5

[Monyunm nuHeWHbIe 3aBUCUMOCTH W1(q) =1Xq+4Xx(1—q)=4-3q (1),
u2(q) =3xq+(=2)x (1 —q)=59—2 (2), u3(q) =000xq+5x(1-q)=5~-
5q (3).

N306pa3um ux rpaduku (pucyHok 1). 0 < g < 1.
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Pucynok 1 — I'paduku TUHEHHBIX 3aBUCUMOCTEH

BossmeM BepxHiow orubaroiryto. Ito jgomanas ABCD. Touka B — 310 Touka c
HaWMEHbIIIEH BTOPOM KoopJauHATOW Ha »Toi orubatomieil. Touka B — 310 TOUKa
nepeceueHus npsambix (1) u (2). [losTomMy npumnuiiieMm MnepBoi CTPOKE BEPOSITHOCTH P, a
BTOPOM CTPOKE — BEPOATHOCTH | — P. Bcem oCTanbHBIM CTPOKAM NPUIMIIEM HYJIEBBIC
BeposiTHOcTH. Halimem koopauHaTel TOUKH B.

4-390=59—-2,0q= 3/ 4 (BEPOSITHOCTD NPHMCHEHHSI UTPOKOM B CBOCH mepBoii

cTparerun), 1 —q = 1/ 4 (BEpOSITHOCTB IPUMEHECHHUSI UTPOKOM B cBoei BTopoii cTparernn).
Bce mudpst urpok B genut Ha nonHoueHHbIE «4eTBepku». [lepBbie Tpu udpbl OTHOCATCSA
K IEpBOM CTpATETuu, a OCIEIHss — KO BTOPOI cTpareruu: nepsas crparerus (1, 2, 3, 5, 6,
7) u BTOpas crparerus (4, 8). [lepea cBouM ouepeTHBIM XOI0M UTPOK A CMOTPUT B TaOIHILY
ciy4daiiHbIX yucen. Ecin «Bbimamaet» 4, 8, TO OH UrpaeT BTOPYIO cTpaTteruto. Llena urpser v

= W% = 2. Hudpset 0 u 9 urHopupyrorcs.

p 1 4
Haiinem pemrenne s urpoka A: 1 —p | 3 -2
0 0 5

IXp+3X(1—p)+0x0=4%xp+(-2)X(1—-p)+5x%x0, 10 eCTszg,

1-p zz. Jlns urpoka A p° = (g,

©|w

,0), nns urpoka B q° = (%, % :

3aoaua 4. Tpebyercs HAWTH ONTHUMANBHBIC CMEIIAHHBIE CTPATETHMH B WUIPE U3
npumepa 1.7, cBeas 3Ty WIrpy K Mape B3aWMHO JBOMCTBEHHBIX 3aJad JIMHEWHOTO
MIPOTPaMMUPOBAHUSI.

Pewenue. OT II1aTEKHON MAaTPUIIBI
-2 4
=23 40
2 -4 -3 -1
MyTeM JT00aBJICHUS TIOJIOKHUTEIILHOTO Yiciia b = 5 mepeliaeM kK MaTpuIle,

(179

BC€ 3JICMCHTHI KOTOpOfI ITOJIOXKUTCIIbHBI.
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CBezeM JaHHYIO MaTpUYHYI0 WIpPy K Mape JBOWCTBEHHBIX 3373y JIMHEWHOTO
porpaMmMupoBaHus (coryiacHo Teopeme 1.2):

X1+ x, &> min
3x1+7x221
8x;i+ x, =21
O9x; +2x, =21
4x, +6x, = 1

x1=20,%,2=20

Y1 tY2tys+y, > max

{Syl +8y, +9y; +4y, <1
7y; + 1y, + 2y; + 6y, < 1

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

Pemaem YPaBHCHUA U3 HepBOﬁ CHUCTCMBbI ypaBHeHI/Iﬁ IICPBOC U BTOPOC, TAK KaK TPCTHC
N YCTBCPTOC AACT OTPHUIATCIIbHBIC 3HAYCHHA X, I10JIY4aCM:

X1 = 6/53
xz == 1 - 8x1
x, =2/

2 53

Tak kak BBIOpaK B CUCTEME X TIEPBBIC JBA YPABHEHHUs, TO B CUCTEME Y 3aHYJISIFOTCS
Y3 HY,.
3y, +8(1 - 7y;) =1

y1="/s3
y2=1=7y,
y2 =53

[TockonpKy onTUMaibHbIE PELHICHUS 3TUX 3a/a4 PaBHBI X~ = (6/ 53’ 5/ 5 3) ny” =

7 .4
(’/535*/53), onTHMaNbHEIE CMENIAHHbIE CTPATETHH HIPOKOB

e_ 1 6/ 5/ \_ 6/ .5
P’ =55 /53:°/53) = °/11:°/11)
)44

* = ! 7/ 4/ .o.0)= 7/ .4/ .q.
1 _7/53+4/53+0+0( /53’ /53’0'0)_(/11» /11;0,0),
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a IIeHa UIPhI
1 2
V=0——""——-5=— .
®/53+%/s53 /11

6) Kpumepuu oyeHusanus KOmMnemeHyuil (pe3yibmamos):

KouTtposnbHas paboTa olleHMBaeTCs IO CTO OAUTLHON CUCTEME, UCTIOIB3YEMOU B
NATD HUAY MU®DUN. [Ipenonasatens, orieHUBas padboTy, MPUIAEPKUBACTCS CIIETYIONTUX
IIKaJT OI[CHUBAHUSI:

1) mpaBUIILHOCTD PEIICHHBIX 33]a4:

- BCE pacyeThl BBIIIOJHEHBI TPaBUIbHO — 80 OaILIOB;

- pacyeThl BBINOJHEHbI C OAHOW-ABYMS apu(PMETHUYECKUMHU OIHOKaMH, He
BIIMSIOIIMMHY Ha JAJbHEHIINE pacyeThl B KOHTPOJIbHOM padoTe — 75 0aios;

- pacueThbl BBINOJHEHBI ¢ 0oyiee yeM TpeMs apuPMETUYECKUMU OLIMOKaMHU, HE
BIIMSIOUIMMU Ha JaJIbHEHIINE pacueThl B KOHTPOIbHOU pabote — 70 0auios;

- pacyeThl BBIIIOJIHEHBI C OAHON-ABYMS apU(PMETUYECKUMU OIIMOKAMHU, BIUSIOLIIMU
Ha JajbHEHIINe pacueTbl B KOHTPOJbHOM pabore — 50 OamioB (mepBOHAYaIbHO);
KOHTpOJIbHAsA paboTa OTHpaBIIseTcs Ha JOpabOTKY;

- pacyeTbl BBIIOJHEHBI € Ooyiee uyeM Tpems apUPMETHYECKUMHU OIIMOKAMH,
BIMSIOUIMMH Ha JajIbHEHIINE pacueThl B KOHTPOJIbHOHM pabore — 0 OamioB; KOHTPOJIbHAS
paboTa OTHpaBIIeTCs Ha 10pabOTKY.

2) mpoBepKa penieHus 3a1a4 C UCIOJb30BaHUEeM akeTa nHCTpyMeHToB MS Excel:

- 33Jada TPaBWIBHO CQOpPMYyIUMpOBaHA, WpPOBEpPKa MpPOBEAEHA MPABUIBHO,
IpeJICTaBJICHBI pe3y/bTaThl B Bujae oTueta MS Excel — 10 6amios;

- TpOBEepKa TMpoOBeIeHA TMPaBWIBHO, 3anada chOpMyIHpoBaHA HEKOPPEKTHO,
IpeJICTaBJICHBI pe3yJIbTaThl B BUae oTueta MS Excel — 5 Gamios;

- TpoOBEpKa TMpOBEIEHAa HEBEpPHO, 3amada chOpMyIHpOBaHA HEKOPPEKTHO,
NPEeCTaBICHBI pe3yJibTaThl B BUe otyeta MS Excel — 1 6amios;

- TIpOBEpKa IMpOBEJIeHAa HEBEPHO, 3a7aua c(hpopMyIMpOBaHA HEKOPPEKTHO WM HE
IpeCTaBICHBI pe3ysibTaThl B Buae otyeta MS Excel — 0 6amos.

3) 3amuTa KOHTPOJIBHOU pabOThl, yMEHHE IPAMOTHO U3bSICHITHCS, YETKO U JIOTUYHO
(GbopMyIUpOBaTh YCTHO CBOU MBICIH, apTyMEHTHPOBAHHO JI0Ka3blBaTh MPaBUIbHOCTh
pelIeHus:

- CTYJEHT I'PaMOTHO H3BSICHSETCS, YETKO U JIOTUYHO (OPMYJIUPYET YCTHO CBOH
MBICJIM, apTYMEHTHPOBAHHO JIOKa3bIBa€T pEIICHUE 3aJa4 KOHTpPOJbHOW padoTel - 10
0aJIoB;

- CTYJEHT TPAaMOTHO H3BSCHSETCS, YETKO U JIOTUYHO (POPMYIUPYET YCTHO CBOH
MBICITH, HE apTyMEHTHPOBAHHO JOKa3bIBACT PEIICHHUE 3a1a4 - 5 6aioB;

- CTYJEHT TPaMOTHO M3BCHIETCS, OJHAKO HEYETKO M HEJOTHYHO (hopmysmpyeT
YCTHO CBOM MBICIIH, HE apTyMEHTHUPOBAHHO JIOKA3bIBACT PEIICHUE 3aa4 - 2 Oaia;

- CTYJIEHT HE BBIMIOJIHSAET HUYETO U3 MEPEUNCICHHOr0 B MyHKTe 3 - 0 0asuios.

8)  onucanue WKAaIbl OYEHUBAHUSL:

- 0T 90 1o 100 6an10B — OTIUYHO;

- 0T 75 no 89 6anoB — XOpOIIIO;

- 0T 60 10 74 6aJTOB — YJOBJIETBOPUTEIHHO;
- MeHee 60 0ayIoB — HEYTOBJICTBOPUTEIHHO.
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IIpu 3TOM KOHTpOJIBHAs paboTa B I1i€sI0M olieHHuBaeTca B 10 0ayuioB M BXOIUT Kak
OLIEHOYHOE CPEJCTBO KOHTPOIBLHOM TOUKHM Ne 2.

6.2.5. Konmponvnas paboma Ne 4
a) Ilpumep konmpoavnoii pabomot Ne 4

3aoaua 1.

JIupexTop mpeAnpusTHs, TPOAIOIIETO TEICBU30PhI MAPKH «Zaryay peuruil OTKPHITH
MIPEACTAaBUTEIHCTBO B 00JIACTHOM IIEHTPE. Y HET0 MMEIOTCS ATbTEPHATHUBHI JIMOO CO3/1aBaTh
COOCTBEHHBIN Mara3uH B OTJCIHPHOM ITOMEIICHUH, JIN0O0 OPTaHU30BBIBATH COTPYTHHUECTBO
C MECTHBIMH TOPTOBBIMH IIeHTpaMu. Bcero Mo>XKHO BBIZICIATH 5 albTEPHATHUB peIIeHUs: A1,
Aa, Az, Aa, As. Ycniex NpeanpusaTAs 3aBUCUT OT TOTO, KAK CIOXKHUTCA CUTyallds HA PBIHKE
MPEOCTABISAEMBIX YCIYT. OKCIEPThl BBIACISIOT 4 BO3MOXKHBIX CIECHApHUS Pa3BUTHS
cuTyanuu: Si, Sy, Sz, S4. [IpuOBUTE IPEATIPUATHS I KAXKI0W aJbTePHATUBBI TIPU KaXOM
CLEHAPUM PA3BUTHA CUTYyallMd TPEICTaBJIE€Ha MATPUUEH BBHIMIPBILEH a;; (MIH. pyOnei
/ron).

AJbTepHATH ] S, S, s, S,
CueHnapwuii
A1 8 12 14 5
A 9 10 11 10
As 2 4 9 22
As 12 14 10 1
As 15 6 7 14

BriOparh onTUMalibHYyIO CTpaTeruio, HCMONb3ys kputepun Jlamnmnca, Banbna,
MaKCcHUMaJIbHOTO ontumu3ma, Casumxka, ['ypBuna.

Pewenue. Kpurepuin Jlamiiaca, OCHOBaHHBIM HAa MPEIIOJOKEHUH, YTO KaxKIbIN
CLICHapui pa3BUTHUSI CUTYyallUM (COCTOSIHUS «IIPUPOABD») paBHOBeposiTeH. [loatomy, mis
MPUHATUSL PEIICHUsI, HEOOXOAMMO paccuuTaTh (PYHKIMIO TOJE3HOCTH Fi Uil Kakmoi
aNTbTEPHATUBBI, PABHYIO CpelHeapu(METHUECKOMY TOKa3aTeyel MPUBJICKATEILHOCTH T10

1 om
KQ)KJIOMY «COCTOSIHHIO PHPOAb: Fy = — 3L,

F1:%(8+12+14+5)=9,75; FZ=§(9+10+11+10)=10;F3=i(15+
6+7+14) =925 F,=;(12+14+10+1) =925, Fy=,(2+4+9+22)=
10,5

al-j.

BoiOupaercst Ta anbTepHaTUBA, A1 KOTOPOM (DYHKIIMS MOJIE3HOCTH MaKCUMaJbHa,
T.€. aJIbTEpHATUBA As.

1)  Kpurepuii Baabaa, ocHOBaHHBI Ha TPUHITUIIE MAKCUMAILHOTO IECCUMH3MA,
TO €CTh Ha MPEANOJONKEHUH, YTO MPOU30UIET Hambosee XyAIIUN CLEHApH pa3BUTHUS
CUTYyallMd U PUCK HAUXYJIIEr0 BapUaHTA HY)KHO CBECTHM K MUHUMYyMYy. U1 mpUMeHEHNs
KpUTEpUsS HYXHO I KaXJIOW ajdbTepHATUBBI BBIOpPATh HAUXYIIIUKA [OKa3aTelb
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NPUBJIEKATEILHOCTH @; (HAUMEHBIIIEE YMCIO B KAXKIOW CTPOKE MATPHUILIbI BBIUTPHIIICH) U
BBIOpATh Ty aJbTEPHATHBY, JIJII KOTOPOH ATOT MOKa3aTelh MAaKCUMAJIBHBIA. a4 = 5,a, =
9,a; = 2,a, = 1,as = 6. BugHo, 4TO HAWITy4IIUM W3 HaUXY/IINX TTOKa3aTesield oonagacT
anbTepHaTuBa A, 15 Hee A, = 9 - HaubobLIEE.

2) Kpurepuii makcumanbHoro ontumusdma. Haubosiee mpocToii KpuTepui,
OCHOBBIBAIOIINICA HA HUIEE, UYTO PYKOBOAMTEND MNPEANPUATHS, HUMES BO3MOKHOCTH B
HEKOTOPOM CTENEHHM YNPABIATh CHUTYalMEH, PAcCUUTBHIBAET, YTO IPOU3OHIET TaKoe
pa3BUTHE CUTYaIlUH, KOTOPOE JIJIsi HETO SIBJISIETCSl HauboJliee BHITOAHBIM. B cooTBeTCTBUM €
KPUTEPUEM TPUHUMAETCS AJIbTEPHATHUBA, COOTBETCTBYIOIIAS MAKCHUMAJIbHOMY 3JIEMEHTY
MaTpPHUIIbl BRIMTPBILIEH. /{7151 MpUBEIEHHOTO MpUMeEpa 3TO dzy = 22, MO3TOMY BbIOMpaeTcs
anbTEepHATUBA A3.

3) Kpwurepuii CIBHIKA, OCHOBAaHHBIA HA TPUHIMIIC MUHUMH3AIWHA IOTEPH,
CBSI3aHHBIX C TEM, YTO PYKOBOJUTEINb IPEANPUATHS MPUHSIT HE ONITUMaNIbHOE perieHue. s
pelIeHus 3a/1a4yu COCTABIIAETCSl MATPUIIA IOTEPh, KOTOpAasi HA3bIBACTCS MATPHIIEH PUCKOB
Tij, KOTOpas TIOJydYaeTcsi W3 MaTPHUlbl BBIMIPHINICH @;; MyTEM BBIYUTAHUS W3

MaKCHUMAJIbHOI'O 3JICMCHTA KaXXA0TI'0 CTOJ'I6I_[a BCCX OCTAJBHBIX 3JICMCHTOB.

AJbTepHATH ) S, S, s, S,
Cuenapwuii
Ax 7 2 0 17
A 6 4 3 12
As 13 10 5 0
As 3 0 4 21
As 0 8 7 8

Hanee, nas KaXIOoW ajdbTepHATHUBBI OMpEJeNseM BeJIHYMHBI b;, paBHbBIE
MaKCUMaJIbHOMY PHUCKY (HauOOJbIlIee YUCIO B KaXKIONW CTPOKE MATPHIBI PHUCKOB) U
BBIOMPAIOT Ty aJbTEPHATUBY, IJIsI KOTOPOW MaKCHUMAaJbHBI PUCK MUHUMAJIEH. by =
17,b, = 12,b; = 13,b, = 21, b = 8. by =8 — MHHHMaJIBHO, TIO3TOMY BBIOMpACTCS
ajJpTepHaTUBA As.

5) Kpurepuii I'ypBupma. OTO camblii yYHUBEPCAIbHBIA KPUTEPUH, KOTOPBII
MO3BOJISIET YINPABISATh CTENEHBIO «ONTHUMH3Ma - MECCUMHU3Ma» pyKoBojuTens. Beemem
HEKOTOpPbI KOI(PPUIMEHT 0, KOTOpbIA Ha30BeM KOIPPUIHEHTOM [JOBepPHUS WIH
ko3 uimeHToM onTuMudMa. ITOT KOIP(GUUIHMEHT MOXKHO HWHTEPHPETUPOBATH Kak
BEPOSITHOCTb, C KOTOPOIl MPOU30MAET HAUTYUIIUHN I PYKOBOJUTENS MPEAIPUITHS UCXO/.
Ucxoass U3 3TOro, HauXyaAlIMd BapUaHT MOXHO OXHAAThb C BEPOSITHOCTHIO (1-a1).
Koaddunment noepust a mokasbIBaeT, HACKOJIBKO PYKOBOJUTENb MPEANPHUSATHSI MOKET
YOPaBJISTh CUTyaIlMed W B TOW WJIM WHOM CTETICHW PACCUUTHIBACT HA OJATOMPUSITHBIN JJIs
Hero ucxoJl. Eciu BepossTHOCTH O6J1aronpUsATHOTO U HEOJIAronpusTHOTO CLEHAPUS Pa3BUTHS
CUTYALIMH PaBHBI, TO cieayeT NpuHITh 0=0,5.

JIis peanusaunm KpUTEpHUs ONPENENAIOTCS Hawiydllde a; WM Hauxyaume  a;
3HAYEHUE KaXJIOHW anbTepHaTuBE Mo (opmynam: a; = max a;;, a; =mina;;. Hanee,
j j

BBIMMCIAIOTCA  (yHKIMH moje3sHoctn 1o Qopmyne: F; = af X a +a; X (1 — a).
Bribupaercs Ta anbrepHaTHBA, U1 KOTOPOH (PYHKLHUS MOJIE3HOCTH MaKCUMAaJbHA.
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[Tpenmnosnoxxum, 4To Ui HAIIEr0 IpUMeEpa pyKOBOIUTENb JOCTATOYHO YBEPEH B
II0JIO’KUTEIBHOM PE3YJIbTaTe U OLICHUBAET BEPOATHOCTh MAKCUMAJILHOTO ycrexa B 0=0,7.

F,=14%x07+5x%x03=113; F,=11x%x07+9%x03=104; F;=22X
0,7+2x03=160;F,=14%x07+1x%x03=10,1; F5=15%x0,7+ 6 x 0,3 =12,3

B cooTBercTBHM € pacueTamu cieayeT BbIOpaTh anbTepHaTUBY Asz. Ecimm ke,
PYKOBOAMTENb HE OYEHb YBEPEH B MOJOXHUTEIBHOM HCXOJAE M PACLEHHUBAET €ro
BEPOATHOCTH nopsaka 0=0,2, To GyHKIUH M10JIE3HOCTH PaBHBbI:

F,=14%x02+5%x08=68; F,=11%x02+9%x08=94; F; =22x0,2+
2x08=6F,=14%x02+1x08=3,6;F;=15%x02+6x08=7,8

BunHo, 4To B 3TOM cityuyae cineayeT NpUHATh A2, 1711 KOTOPOro (PYHKIIMSI ITOJIE3HOCTH
MaKCUMaJbHa.

Cnenyer otMmeTuTh, utOo Impu o=(0, Kpurepuil ['ypBunma mnepexoauT B

[IECCUMHUCTHYECKUI KpuTepud Banpna, a npu o=/ — B KpUTEpUA MaKCUMaJIbHOIO
ONTHUMH3MA.
3aoaua 2.
Matpuubl BEIMTPBILIEH HTPOKOB TAKOBBI:
q (1-9q) q (1-9q
_ P -8 0 _ p -8 —10
4= a-p (—10 —1) "E=1-p ( 0 —1)

Pewenue 1. CMemanHble CTPATETUU UTPOKOB TIpeACTaBUM B Busie p = (p, 1 —p) u
q=(q,1—q),raep€[0,1],q €[01].
[Tpu 3TOM MaTeMaTHYECKOE O’KHMIaHUE BBIUTPHIIIIA IIEPBOT'O UTPOKA PABHO

M;(p,q) =—-8pq—101—p)g—(1-p)(A1-q@)=@-9q+p—1

AHQJIOTUYHO ONpENENseTCd MAaTeMaTUYeCKOE€ OXWJAHUE BBIUIPHIIIA BTOPOTO
UTPOKa:

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

Haunyummii rapaHTUpOBAaHHBIN BBIUTPHILI IIEPBOT0 UTPOKA PABEH

= G i M) = e min (=9 +p = 1) =

= prg%wlc]((p 9)-1+q-— 1) = max (2p —10) =

Vam, uto (p —9) <0, tak kak p € [0,1], mosToMy BHE 3aBUCHMOCTH OT P

Iencl)r}]((p 9)q +p —1) Gymer nocturathest mpu q = 1, a MaKCHUMHMHHAs CTpaTerus
q

IIEPBOr0 UIPOKA, COOTBETCTBYIOIIAS 3TOMY HAaWIy4dIIEMY IApaHTUPOBAHHOMY BBIUTPBIILY,
p = (1,0), T. e. MaKkCUMUHHAsI CTpaTerusi MEPBOrO MIPOKAa — MPHU3HATHCS U TOIYYUTH
BOCEMb JIET 3aKJIFOYCHUS.
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AHanoOru4Ho HaxXoIHuM HaI/IJIy‘{HII/Iﬁ FapaHTHPOBaHHLIﬁ BBIMI'PBIII BTOPOTO UT'POKaA

F = i M0 0 = e i (@ - e - 1) =

= qrél[%’ylc]((q —-9)-1+q- 1) = qrg[%l,ylc](Zq —10) = -8

U ero MakCUMUHHYIO cTpateruio ¢ = (1,0) — mpu3HaThbCes.
O4eBuHO, MAKCUMUHHBIC CTPATETHH 00pa3yroT paBHOBecue Horma.
Pewenue 2. 1o matpune A naxomum uncna C = —8 + (—1) — (—10+0) =1,a =
—1 — 0 = —1 u pemaem cucremy:
{(p —D(@+1) =0
p(g+1)=0
rae noiyuum p = 1.
[To matpuiie B Haxoqum uucina D = byq + by, — (byy + byy) = -84+ (—1) — (0 +
(=10) =1, b = by, — by, = =1 — (—10) = 9 u pemaecm cUCTEMY:
{(q —~D({P-9)=0
q(p—9)=0
rae nojxyyum q = 1.
Torpa cpenHuid BRIMTPHIIT UTPOKa A (IEpBOro UTPOKa) paBEH:
Mi(p,q) = -8pq =101 -p)g -1 -p)A-)=@-9q+p—-1=(1-
9)-1+1—-1=-8.
Cpennuil BRIMTPBILI UTPOKa B (BTOpOro Urpoka) paBeH:
M;(p,q) = —8pq —10p(1-q) - (1-p)A-g)=(@-9Dp+q—-1=(1-
9)-1+1—-1=-8.
OueBHIHO, MAKCUMHUHHBIE CTpaTeruu o0pa3yroT paBHoBecue Homa.

3aoaua 3.

Urpa «JlumemMma 3akIiOYEHHBIX» B KOOMNEPAaTUBHOM BapuaHte). TpeOyeTcs HallTH
MepEroBOPHOE MHOXKECTBO U penieHue Homa B urpe, onucanHoi B npumepe 3.1 (ZIBoe
MPECTYNMHUKOB (TIEPBBIA U BTOPOUM MTPOKH), MOJO3PEBAEMbIE B COBMECTHOM COBEPILIEHUU
TSXKKOTO MPECTYIUICHUSI, HAXOASTCS M30JIMPOBAHHO JIPYT OT Jpyra B NpeABAPUTEILHOM
3aKiaroyeHuu. [IpsiMble yJaMKWA y CHENCTBHS OTCYTCTBYIOT, MO3TOMY YycCHeX OOBHUHEHUS
3aBUCHUT OT TOTO, MPU3HAIOTCS JIU 3aKIIOYEHHBIC. Y KaXIO0ro U3 3aKIIOYEHHBIX €CTh JIBE
CTpaTeruu: MpU3HAThCs (TMepBas CTpaTervs) Wid HE NMPU3HABATHCS (BTOpas CTpPATErHs).
Ecnu 06a npectynHuKa NpU3HAIOTCs, TO OHU OYIyT PU3HAHBI BAHOBHBIMU M TPUTOBOPEHBI
K BOCBMH rojiaM 3akitodeHusi. ECu HU OJIuH U3 HUX HE MPU3HAETCS, TO 110 OOBUHEHUIO B
OCHOBHOM TMPECTYIJICHUH OHU OYIyT OMpaBAaHbl, HO CyJ BCE-TaKH MPU3HAET UX BUHY B
MEHEE 3HAUUTEJIbHOM IPECTYIUIEHUH (HapUMeEp, B HOLIEHUU OPYKHsl), B pE3YyJIbTaTe YErO
o0a OyIyT MPUTOBOPEHBI K OJJHOMY TOJy 3aKitoueHus. Eciu jke mpu3HaeTcs TONbKO OUH
U HUX, TO TpHU3HaBIIMiCcA OyneT OCBOOOXIEH (3a MOMOUIb CIEACTBHUIO), a APYrou
MPECTYMHUK Oy/I€T NPUTOBOPEH K MAKCUMAIbHOMY CPOKY 3aKJIIOUYEHUS — K JIECATH TOJaMm.

74



TpeOyeTcsi ompenenuTh MaKCUMHHHBIE CTpAaTE€rMUd WUIPOKOB W paBHOBecus Hoia, ecnu
TaKHe €CTh) MPHU YCIOBUH, UTO 3aKITFOYCHHBIC MOTYT OOMEHHUBATHCS HH(GOPMAITUEH.

Pewenue. MHOXXECTBO BCEX BO3MOXHBIX TIap BBIUTPHINICH HUTPOKOB MPEICTABICHO
yeTeIpexyrojibHukoM ABCD na puc. 3.1.

-12 -

Pucynok 1 - MHOX€CTBO 0KMIAaEMBIX BBIMTPHILIEH, MHOXECTBO [lapero n
IIEPErOBOPHOE MHOKECTBO B KOONIEPATUBHOM BapHaHTE UIPbI «JluneMMa 3aKIIFOUeHHBIX)»

OueBugHo, MHOkecTBO I[lapero coorBercTByeT nomanoi BCD, a meperoBopHoe
MHOkecTBO — JiomaHoi ECF.

[Mpsimasi, poxomsiias yepe3 touku B(-10, 0) u C(-1, -1), 3amaercs ypaBHEHHEM
M, = (-M;-10)/9, a npsimast, npoxosimas yepes Touku C(-1, -1) u D(0, -10), — ypaBHeHUEM
M, =-9M; - 10 , moatomy dyHnkuus Homa

N(Ml;MZ) = (MS + 8)(M2 + 8) =
M; + 10
My +8) (8- —5—), M, € [-8,-1],
(M, +8)(8 —9M; — 10),M; € [-1,—2/9]
( —M? + 54M,496
= 9 ’Ml E [_8,_1],

(—9M2 — 74M, — 16, M, € [-1,—2/9].

p

®dyukiuio Hama Mel paccMaTprBaeM Ha IEPETOBOPHOM MHOKECTBE, T. €. Ha JIOMAaHOM
ECF, npu stom otpe3ok EC 3amaercst ypaBuennem M, = (-M; -10)/9 npu M;€ [-8, -1], a
otpe3ok CF 3amaercs ypaBaenuem M, = -9M; -10 npu M, = -9M; -10€ [-8, -1] (um, urto
sKBHBaJIeHTHO, ipu M1 € [-1, -2/9]).
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Maxkcumym ¢yHkim Haia Ha neperoBOpHOM MHOXKECTBE JOCTUTAeTCsl B TOUke My =
-1 (rpadux ¢pynkun Homma npeacrasnen Ha puc. 3.2).

[Tpu sTom M,= -9 M;-10 = -1.
Ha puc. 1 pemenne Hama cootBeTcTByeT Touke C, MOITOMY €CIIM 3aKITFOUCHHbBIC

HMCIOT BO3MOKHOCTDL IICPETOBAPUBATLCA, TO OHU MOI'YT JOTOBOPUTHCA HC IIPU3HABATLCA
BABOCM, U TOIr'Za I1OJy4aT BCCTO 110 OJHOMY IOy 3aKJIFOUCHMNA.

60 AN (M;)

50 A

O
\v)

-10

-20

Pucynok 2 — I'padux ¢pynkunn Hama B koonepaTuBHOM BapuaHTe UTphI «/unemma
3aKJIFOYCHHBIX»

6) Kpumepuu oyeHusaHus KOMnemeHyutl (pe3ya1bmamos).

KonTtponbsHas paboTa olleHUBaeTCs 10 CTO 0aUIbHOM CUCTEME, UCTIONb3YEeMOil B
NATD HUAY MU®DMN. [Ipenonasartens, olileHUBas padboTy, MPUAEPKUBAETCS CIIETYOUUX
IIKaJl OLIEHUBAHUSL:

1) mpaBUIBHOCTH PELIEHHBIX 33]1a4:

- BCE pacyeThl BBIIIOJIHEHBI TPaBUIIbHO — 80 OaILIOB;

- pacyeTbl BBINOJHEHbl C OJHON-IABYMsI apu(METHUYECKHMMH OIIMOKaMu, He
BIUSIONIMMHE Ha JJaJbHEHIIINE pacyeThl B KOHTPOJIbHON paboTe — 75 6aios;

- pacueThl BBHITIOJHEHBI ¢ Ooyiee 4yeM TpeMsl apu(PMETHYSCKUMU ONIMOKaMHU, HE
BIIUSIONIMMHE HA JAJTbHEHIIIE pacyeThl B KOHTPOJIbHOM padoTe — 70 6amios;

- pacyeThl BHITIOJTHEHBI C OTHOM-IBYMS apu(PMETHIECKUMU ONTUOKAMHU, BIUSIOIIUMH
Ha JaJbHEHWIINE pacdyeThl B KOHTPOJBHOW pabore — 50 OawioB (TEpBOHAYAIBHO);
KOHTpPOJIbHAs pab0oTa OTIPABIIAECTCS HAa TOPAOOTKY;

- pacueTbl BBINIOJIHEHBI C Oojiee 4YeM TpeMs apu(PpMETUYECKUMH OIIUOKaMH,
BJIMSIFOLIIMMM Ha JTaJIbHEUINKME pacueThl B KOHTPOJIbHON padoTe — 0 0anioB; KOHTPOJIbHAs
paboTa oTHpaBisieTcst HA T0PaOOTKY.

2) mpoBepKa pelieHHs 3a1a4 C UCIOJIb30BaHUEM TakeTa nHCTpyMenToB MS Excel:

- 3ajJaya TOpaBUWIbHO CHOPMYJIMPOBAHA, TMPOBEpPKAa MPOBEJAEHA MPABUIIBHO,
HpeCTaBICHbI pe3ybTathl B BUae ordyeta MS Excel- 10 6asmios;

- TpoBEpKa MpOBEJEHA MPaBUIbHO, 3adada Cc(GOPMYJIUPOBaHA HEKOPPEKTHO,
IpeJICTaBJICHBI pe3yibTaThl B BUjae oTueta MS Excel- 5 6amios;
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- TpoBEpKa TMpOBEJEHA HEBEPHO, 3adadya Cc(HOPMYJIUPOBAHA HEKOPPEKTHO,
IpeJICTaBJICHBI pe3y IbTaThl B BUae oTueta MS Excel — 1 6amios;

- TIpOBEpKa IMpOBeJIeHAa HEBEPHO, 3a7ada chopMyIHMpoBaHA HEKOPPEKTHO WJIM HE
IpEeCTaBIICHBI pe3ysbTaThl B BUie otyera MS Excel — 0 6amos.

3) 3amuTa KOHTPOJIBHOM pabOThI, yMEHHE TPAMOTHO U3BSICHATHCS, YETKO U JIOTUYHO
dbopMynHUpoBaTh YCTHO CBOM MBICIH, apTyYMEHTHPOBAHHO JOKAa3bIBaTh MPABHIBHOCTD
pELICHMS:

- CTYJCHT I'PAMOTHO H3BSCHSAETCSA, YETKO U JIOTUYHO (OPMYIUPYET YCTHO CBOU
MBICIIA, apPTyYMEHTUPOBAHHO JOKAa3bIBAET pEIICHHE 3aJady KOHTPOJbHOM padoThl - 10
0aJIoB;

- CTYJCHT T'PAMOTHO H3BSICHSAETCSA, YETKO U JIOTUYHO (OPMYJIUPYET YCTHO CBOH
MBICJIH, HE apTYMEHTUPOBAHHO JTOKA3bIBAET PEIICHHE 3a/1a4 - 5 0aJlIoB;

- CTYJEHT I'PaMOTHO W3bSCHIETCS, OJHAKO HEYETKO M HEJIOTMYHO (hopMyIHpyeT
YCTHO CBOU MBICIIH, HE apTYMEHTHUPOBAHHO JIOKa3bIBACT pEeUICHUE 334 - 2 Oasia;

- CTYZICHT HE BBINOJHIET HUYETO U3 MEPEUUCICHHOr0 B MyHKTE 3 - () Oasios.

8)  onucanue WKAIbl OYEeHUBAHUSL:

- oT 90 1o 100 6a110B — OTIAUIHO;

- oT 75 1o 89 6amioB — XOpolIIo;

- oT 60 110 74 6aIOB — YAOBIETBOPUTEIHHO;

- MeHee 60 0aIoB — HEYIOBJIETBOPUTEIBHO.

[Ipu »TOM KOHTpOJBHas paboTa B 1eOM oleHUBaeTcs B 20 OasIOB W BXOJUT Kak
OIIEHOYHOE CPEJICTBO KOHTPOJIBHOM TOUKHU Ne 2.

6.2.6. /lomawnsas paboma Ne 1
a) IIpumep oomawineit paoomot Ne 1

3aoaua 1.

Ha pbiHKe HEKOTOpOro ToBapa (QyHKIUSA mpemiokenus S(P) = 2p - 2, a GpyHKIUsA
caupoca D(p) = 10 - p. TpeOyercst onpeaenuThb, BO CKOJIbKO pa3 M3MCHHUTCS PaBHOBECHAS
IIeHa TOBapa, peaJM30BaHHbIN CIIPOC U BBIPYUYKa MIPOU3BOAUTENS MTPU BBEICHUU AKITU3A 110
craBke t € (0; 1).

Haiith Takyro CTaBKy akim3a, KOTOpas OOECIeYUT MaKCUMyM HaJIOTOBBIX
MOCTYIUICHU M

Pewenue. YToOBl ONpeNeNuTh CTaBKY aKIM3a, MaKCHMH3UPYIOIIYIO HaJIOTOBBIC
MOCTYIUICHHUSI, TOCTABUM TaKyIO 3a/1a4y:

T (t) = tptD(p;) — max,
S((1 -t) ¢ ) = D(py),
Pt > Oa 0<t< 13

KOTOPYIO, YIUTHIBasi KOHKPETHBIN BUJl PyHKITMHU cripoca u3 ycinoBus npumepa (D(p)
= 10 - p), a TakKe BBIpAXECHHE IJIsI PABHOBECHOHM IICHBI IOCJIE BBEICHUS aKIIN3a,
nmpeoOpa3yeM K BUIY

T(t) = tp, (10 - p;)— max,
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Pt = oo

3-2¢
pe>0,0<t<l1
WU

_, 12 12\ _ 24t(9-101)
T = t3 2t (10 3— Zt) T TGo2pz o max
0<t<l.

Breraucnsem IMIPONU3BOJHYIO:

T'(t) =

e 10“) ((9t — 10t%)' (3 — 2£)> — ((3 — 2t)%)' (9t — 10t?)) =

(3—2t)2 (3- 2t)4

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

(3 2t)4

- (3 2t)3 ((9—200)(3 —2t) + 4(9t - 10t2)) -

72(9—-14t)
(3-2t)3 '

=5 2t)3 (27 — 78t + 40t? + 36t — 40t?)=

onpesensieM KpuTuaeckue Touku: 9/14 u 3/2, HaxoauM MPOMEKYTKHA BO3PACTAHUS:
(-00; 9 /14] u (3/2; + o0) u nmpoMexyToK yobiBanus [9/14; 3/2). DTo maeT BO3MOKHOCTD
onpenenuTh Touky Makcumyma (yskrmuu T(t): t* = 9 /14 . TlockonbKy NaHHas TOYKa
r7100aTBHOTO MakcUMyMa TpuHaane:xkuT uatepsany (0; 1), 3Hauenue t* = 9/14 = 64% u
SBJISICTCS PEIICHUEM 3aJ1auu
[Ipu Takou cTaBke akIp3a paBHOBECHAs LIEHA PaBHA
. 12

3—a

= 71eH. ell. — 2To Ha 75% BbIllIe, YEM Ha PHIHKE 0€3 aKIn3a;

PaBHOBECHBIM CIIPOC COCTABIISAET

D(p*) = 10 - 7 =3 ex. — 910 B /iBa pa3a MEHBIIIE, YeM Ha PhIHKE 0€3 aKIIn3a.
[Tpu 3TOM HaJOTOBBIE MOCTYIUICHUSI COCTABIISIFOT

Tt)=t"p*(10—p )—— 73 ———13 ,5 JleH. en.,
a BBIpYYKa
1-tHp*D(p*) = (1 ——) 7-3= 5 = = 7,5 nen.ex.,

yT0 Ha 69% MeHbIIIe, YeM /10 BBEJACHHUS aKIIM3a.
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3aoaua 2.

Pemuts 3aa9y OCJIOYUCIICHHOTO IIPOIrpaMMUPOBAHNA MCTOJOM BETBECHU U I'paHu1.

Hlar 1. ®opmupoBanue 1eiaeBor (yHKIIUU U CUCTEMBI OTPaHUYCHUH.

f(x) =11x; + 5x, + 4x53 — max;
OrpaHnyeHus 3a/1a9U UMCIOT BH/I;
(3x1 + 2x, + 8x3 < 11

2x1 +x3 <5

3x1 + 3%y +x3 <13

x, = 0, mesnoe

x, = 0,uenoe
\x3; = 0, nesoe

Pemraem 3aauy cuMImiekc-MeToA0M 0€3 OTpaHUYCHUM 11eJI0YUCIICHHOCTH.

Iar 2. [TpuBoguM 3a1a4y K KAHOHUYECKOMY BUTY:
f(x) =11x; + 5x, + 4x3 — max;
OrpaHudeHus 3a1a491 UMEIOT BU/:
3x1 + 2x, +8x3 +x, < 11
2x1 +x3+x5 <5
3x1 +3xy +x3 + x5 <13
x; = 0,1es0e,j = 1,6
Ilar 3. CocTaBuM CUMILIEKC-TA0IUILY:

Basmc [TepemeHHbIE b,
X1 X, X3 X4 X5 X6
Xy 3 2 8 1 0 0 11
Xs 2 0 1 0 1 0 5
Xe 3 3 1 0 0 1 13
Cj 11 5 4 0 0 0 0

Iar 4. ITposepka ycnosus: Bee ¢; < 0. Her.

Ilar 5. BeiObupaem paspemiaroniuii ctosnder, T.e. TOT, TJI€ B TOCIEAHEH CTpOKe
HaXOJIUTCS HAMOOJBIINN IOJOXKUTEIBHBIA JJIEMEHT, CTOJ0en |, COOTBETCTBYIOIIHMA

IIEPEMEHHOU X4
Iar 6. ITposepka ycnosus a;; < 0. Her.

Ilar 7. Beibop pa3zpermiaroiieid CTpOKA B COOTBETCTBUU C YCJIoBUEM D¢ = min
i=1,

s a;,- > 0, r1e S- HoMep pa3peliaonei CTpoKy.

1 ctpoka: D, = — = 3,67;

3
2 ctpoka: D, === 2,5
= 4,33

N |

3 ctpoka: D; = !

w5

T.e. cTpoka 2, a mepeMeHHas X5 UCKIIIoYaeTcs U3 0a3UCHOTO PelleHUs.
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CocTtaBUM CHMINIEKC Ta6J'II/II_[y C BBLICJICHHBIMU pa3spCiarommMn CTOJ'I6I_[0M u

CTPOKOM.
Basic [lepemeHHbIE b,
X1 X, X3 X4 X5 Xe
X4 3 2 8 1 0 0 11
Xs 2 0 1 0 1 0 5
Xe 3 3 1 0 0 1 13
Cj 11 5 4 0 0 0 0
Ilar 8. IlepecyeT cumriekc TabJIMIIBI
Basuc IlepemeHHbIE b,
X1 ) X3 Xy Xs X6
x 0 2 0 1] S 0 >
' 3/, 7/ 7/
X L 0 0,5 0 0,5 0 2,5
' /) /) C/)
X 0 3 -0,5 0 -1,5 1 55
i =1/ =3/ A/
c. 0 +5 -15 0 -5,5 0 -27,5
: =3/ 1 (=2°/7)

Takum 06pa3om, B JaHHOM 0a3MCHOM PEIICHUH OCHOBHBIC IIEPEMEHHBIC X;=2,9, X,=
3,5, X¢= 15,5 a HEOCHOBHBIC X5, X3, X5 PaBHbBI HYJt0. [Ipu 3TOM 3HAUeHME 11eTIeBON HyHKIIUU
IUIS1 3TOTO pelieHus paBHo 27,5. BepHemcs k mary 4.

Ilar 4. ITposepka ycnosus ¢; < 0. Her.

Ilar 5. Beibupaem paszpemarommii cToyder, T.e. TOT, TJ€ B MOCIECIHEH CTPOKE
HaXOJIUTCS HAMOOJBIINN TOJOKUTEIBHBIA JJIEMEHT, CTOJ0el 2, COOTBETCTBYIOIIUN
IIEPEMEHHON X5

Iar 6. ITposepka ycnosust a;; < 0. Her. ,

Ilar 7. Beibop paspemaroiieid CTpOKH B COOTBETCTBUU C yciaoBueM Dy = min {—‘}
st a;,- > 0, TAe S- HoMep pa3peniaroneid CTPOKH.

1 crpoka: D; = 32—5 =1,75;

3 ctpoka: D; = 53—5 = 1,83

T.e. ctpoka 1, a mepemeHHas X, UCKIIOYAeTCS U3 OA3UCHOTO PEIICHUS.
Ilar 8. IlepecyeT cumriekc TabJIUIIBI
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IlepemeHHBIE
Bbazuc b;
x1 xZ x3 X4_ x5 x6
N 0 1 3,25 0,5 -0,75 0 1,75
? A3/ | A | Gl /p
y . 0 0,5 0 0,5 0 2,5
' /) A/ /)
N 0 0 -10,25 -1,5 0,75 L 0,25
° 4D 3 Gl A/p
. . o | |25 | | 3625
j _ 71/4) (— 5/2) (— 7/4) _ 145/4)

TaKI/IM oOpazom, B JTaHHOM 0a3WCHOM PEIICHUU OCHOBHBIC TIEPEMEHHBIE X;=2,5 ( ),
x,= 1,75 ( ) xe= 0,25 ( ), @ HCOCHOBHBIC X3, X4 H x5 , PABHEI HYJTIO. [Tpu 3TOM 3HaquHe
LIEJIEBOM cbyHKuHI/I TSt 3TOF0 peuienus paBHo 36,25 (—) Bepuewmcs k miary 4.

Iar 4. Iposepka yciosus ¢; < 0. Jla. HaI/I)IeHO ONTUMAJIbHOE HELEIOYUCIEHHOE
pelieHue.

[IponomKuM, NCTIOIB3YsI METOJ BETBEW M TPAHULL.

Ilar 5. Beibepem nepeMeHHYIO ¢ I[p056HLIM 3HAYeHHEeM X;=2,5 (g). Pa3ouBaem
3a7a4y Ha JBE MO/3a/1a4d C Y4E€TOM TOTO, YTO E]=2, Tormax; < 2ux; = 3.

Permaem 06e 3a1a4m CUMITIIEKC-METOIOM.

3agaua 1.

f(x) = 11x; + 5x, + 4x3 - max;

(3x1 + 2x, +8x3 <11
2x; +x3 <5

3x; +3x, +x3 <13
X, <2

\x; =20,j = 1,3

3aaaqa UMEET HEIEJIOYMCICHHBI ONTUMAIBHBIN TIaH: X;=2, X,= 2,32 (—) X3=
0,045 (—) [Tpu 3TOM 3HAUEHUE 11eTIEBOM (PYHKIIUHU TSl 3TOTO PEIICHUs paBHO 33, 77 (i)

3aaaqa 2.

f(x) =11xy + 5x, + 4x3 — max;

-
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(3x1 + 2x, + 8x3 < 11
2x; +x3 <5
{3x1 +3x; +x3 <13
X, =3
(% =0,j =13
3ajaya HE UMEET PEIICHHUS.
Bepuemcs k Llary 5 Mmerona BeTsei u rpanun. PaccmorpuM 3amauy 1, kotopas umeer
pelleHre, 1 aHaJOTHYHO pa30MBaeM ee Ha JIBE 3aJauu.
BriOupaem nepemMeHHy0 ¢ ApOOHBIM 3HAYCHUEM X, =2,32 (—) Pa3buBaem 3amauy Ha
JIBE TI0/133]1a4M C YYE€TOM TOTO, YTO [—] 2, TorTIa X, < 2 U Xy = 3
PemaeM 00e 3a1aun CUMITIIEKC-METOAOM.
3agaua 1.1
f(x) = 11x; + 5x, + 4x3 » max;
(3x1 + 2x, + 8x3 < 11
2x1 +x3 <5
3x1 +3x, +x3 <13
X1 <2
Xy < 2
LXj = 0,] = 1,_3
3amada UMEET HEIEeTOUYUCICHHBIN ONTUMATBHBIN TIaH: X;=2, X,= 2, x3= 0,125 (%).

[Ipu 3TOM 3HaUeHHE LEeNeBON GYHKUMHU ISl 3TOTO PelieHus paBHO 32,5 (67).
3agaua 1.2
f(x) = 11x + 5x, + 4x3 = max;
(3x1 + 2x, +8x3 <11
2x; +x3 <5
3x1 +3x, +x3 <13

X, <2
X, =3
\x;=>0,j=13
3a;1at1a MMEET HEIEJIOUNCIEHHBIN ONITUMAIBHEIN TJIaH: leo;ﬂ X,=3, X3= ; ITpu sTOM

3HAYEHUE LENEBON (PYHKIMHU JIsl 3TOTO pelleHus paBHo 29,7 (—)

PaccmoTpum 3amauy 1.1, koTopas MeeT peuieHue W 3HAYeHHUe LEeIeBOM (QyHKIINU
OoxbIe, ueM B 3amade 1.2. Pa3ouBaeM ee Ha Be 3a7a4H.

Bri6upaem nepemeHHyto ¢ ApoOoHbIM 3HaueHueM x3= 0,125 (%). Pa30buBaeM 3aga4y Ha
JIBE TI0/13a/1a4M C Y4E€TOM TOTO, YTO % =0, Torma x; < 0umx; = 1.

Pemaem o0e 3a1aun CUMITIIEKC-METOAOM.

3amaua 1.1.1

f(x) =11xq + 5x, + 4x3 — max;
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(3x1 + 2x, + 8x3 < 11

2x1 +x3 <5

3x; +3x, +x3 <13

{xp <2

X, <2

x3 <0

LXj = O,] = 1,_3

JlaHHas 3a7a4a UMEET ONTUMANIBHBIN IETOYMCIICHHBIN IU1aH: X1 =2, X,= 2, X3=0. [Ipu

ATOM 3HAYECHUE 11eJIeBOM (DYHKIIMH JIJIsl TOrO pelieHust paBHO 32.

3amava 1.1.2

f(x) = 11x4 + 5x, + 4x3 — max;

(3x; + 2x, + 8x3 < 11

2x; +x3 <5

3x1 + 3xy +x3 < 13

{x; <2

X, < 2

x3=>1

LXj = 0,] = 1,_3
JlanHast 3a1a4a ©UMEET ONTUMAJIBHBIN IIEJIOUNCICHHBIN IaH: X;=1, x,= 0, x3=1. IIpu

ATOM 3HAYEHHE 1IeJIEBOM (DYHKIIMU 7151 TOrO pelieHus: paBHo 15.
BriOupaem mian ¢ HAaMOOJIBIIUM 3HAYEHUEM 11€JIEBON (QyHKIIUH.

Takum oOpa3zom, JaHHAS 3a7ada UMEET ONTUMAIbHBIN 1IETIOYUCIICHHBIN TUIaH: X1=2,
X5= 2, x3=0. [Ipu 5TOM 3HaUeHHUE 1IeIeBON QYHKITUH JIJIsl 3TOTO pelieHus paBHO 32.

0) Kpumepuu oyeHusanus KomnemeHyutl (pe3yibmamos).

JlomarHss paboTa OLIEHUBAETCS IO CTO OAJNTLHOM CHCTEeME, HcToib3yemoit B UATO
HUAY MUOMU. TlpenonaBarens, oieHUBasi pabOTy, NMPUIAEPKUBACTCS CIEIYIONUX KA
OIICHUBAHUSI:

1) npaBUIIBHOCTH PEIICHHBIX 3a/1a4:

- BCE pacyeThl BBITIOJIHEHBI TTPaBUIHLHO — 80 OAILTOB;

- pacdeTbl BBIMOJHEHBI C OJHOU-IABYMSI apu(METUYECKHUMH OIMMOKaMHU, HE
BIIMSIFOLIIMMHU Ha TaJIbHEHIINE pacueThl B JoMaliHen — 75 0asios;

- pacueThl BBINOJHEHBI ¢ Ooyiee yeM TpeMsl apuPMETHYECKUMU OLIMOKaMHU, HE
BIIMSIFOLIIMMHU Ha TaJIbHEHIIHME pacueThl B JomaliHel padote — 70 6aiioB;

- pacyeThl BHIITOJTHEHBI C OTHOW-IBYMS apU(PMETUICCKUMHU OITUOKAMHU, BIUSIOIIUMH
Ha JajbHEWIne pacyeTsl B JoMalHel pabore — 50 0amioB (MepBOHAYANbHO); JOMAIIHSSA
paboTa OTNpaBsIETCS HAa TOPAOOTKY;

- pacueTbl BBITIOJIHEHBI C Oojiee 4YeM TpeMs apuPpMETHYSCKUMU OIIUOKaMH,
BIIUSIONIMMHY Ha JATbHEHIIME pacueTsl B JoMaiHel padote — 0 6amioB; momariHss padboTa
OTMPABIIACTCS HAa TOPAOOTKY.

2) mpoBepKa pelieHus 3a1a4 ¢ UCIO0Ib30BaHUEM TakeTa nHCTpymMeHToB MS EXcel:

83



- 3ajJaya TOpaBWIbHO CHOPMYJIMPOBAHA, TMPOBEpPKAa MPOBEJAEHA MPABUIIBHO,
IpeJICTaBJICHBI pe3ybTaThl B BUae oTdeta MS Excel— 10 6amios;

- TIpOBEpKa TMpOBEJCHA TMPABWIBHO, 3adada CcHOpPMYJIUpPOBaHA HEKOPPEKTHO,
IIPEJICTaBJICHBI pe3yibTaThl B BUjae oTueta MS Excel- 5 6amos;

- TIpOBEpKa TMpOBEJACHA HEBEPHO, 3adada CcHOPMYJIUpPOBaHA HEKOPPEKTHO,
IpeJICTaBJICHBI pe3y IbTaThl B BUae oTaeta MS Excel — 1 6amos;

- TIpOBEpKa MPOBEACHA HEBEPHO, 3a/Jada chOPMYITMPOBaHA HEKOPPEKTHO WM HE
IpeCTaBJICHbI pe3yibTathl B BUae orueta MS Excel — 0 6amos.

3) 3ammTa qomaiiHei paboThl, YMEHHE I'PAMOTHO U3bBSICHATHCS, YETKO M JIOTUYHO
(dbopMyIupOBaTh YCTHO CBOM MBICIH, apTyMEHTHPOBAHHO JOKa3bIBaTh IMPABUIBHOCTh
pEIICHHUS:

- CTYJCHT T'PAMOTHO H3BSCHSAETCSA, YETKO W JIOTUYHO (OPMYJIUPYET YCTHO CBOU
MBICJIH, apTYMEHTHPOBAHHO [IOKa3bIBa€T pEIICHUE 3aJa4 KOHTpPOJbHOW paboTel - 10
0aJIoB;

- CTYJCHT TPAMOTHO H3BSICHSACTCS, YETKO WU JIOTUYHO (HOPMYIUPYET YCTHO CBOH
MBICJIH, HE apTYMEHTHPOBAHHO JOKA3bIBACT PEIICHHE 3a1a4 - 5 0aJlIoB;

- CTYJCHT TPaMOTHO H3BSCHSIETCS, OJHAKO HEUYETKO M HEJIOTUYHO (opmylmpyer
YCTHO CBOM MBICITH, HE apTyYMEHTHPOBAHHO JTOKA3bIBACT PEIICHUE 3a1a4 - 2 6asia;

- CTYZICHT HE BBINOJHIET HUYETO U3 MEPEUUCICHHOr0 B MyHKTE 3 - () Oasios.

8)  onucauue WKaibl OYEeHUBAHU.

- 0T 90 mo 100 6anI0B — OTINYHO;

- oT 75 1o 89 6amioB — X0OpoIIIo;

- oT 60 110 74 6aIOB — YAOBICTBOPUTEIIHHO;

- MeHee 60 0ayuIoB — HEYIOBJIETBOPUTEIHHO.

[Ipu sTOM KOHTpOJBHAs paboTa B IIEJIOM OIIEHMBAETCS B 5 0a/uiOB M BXOJUT Kak
OIIEHOYHOE CPEJICTBO KOHTPOIBHOM TOUKHU Ne 1.

6.2.6. /lomawmnan paboma Ne 2
a) IIpumep oomawinei paoomor No 2

3aoaua 1.

B moxenu DBanca npu ¥ = 1,5 cripoc Ha ToBap B MOMeHT BpemenH t pasen d(t)=9-
4p(t), npennoxenue ToBapa B MOMEHT BpeMeHH t paBHO S(t)=2+5p(t). [Tpu t = 0 HavanpHas
nena p(0) = 3. Haittu neny p(t) xak (GyHKIMIO BPEMEHH M PaBHOBECHYIO IieHy. OTBeT:
0,778 + 2,222e¢ 13t 1 0,778.

3aoaua 2.
Haiitn onTuManbHbIN IUIaH MOCTABOK PACTPEICIIUTEIIBHBIM METOIOM.
70 100 110
50 50
100 20 80
130
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| | | 20 | 110 |
Otgert: 3atpatbl 910. OquH U3 BO3MOYKHBIX BAPUAHTOB:

70 100 110
50 .

100 20 80
130 100 30

6) Kpumepuu oyeHusaHus KomMnemeHyutl (pe3ya1omamos):

JlomariHsist paboTa olleHUBaeTCs Mo CTO OAJILHOM cucTteMe, ucnolibzyemoii B UATD
HUAY MUOMU. TIpenonaBarens, olieHUBasi pabOTy, MPUIACPKUBACTCS CIEIYIONUX KAl
OLICHUBAHMUSI:

1) mpaBUIILHOCTH PEIICHHBIX 3a]1a4:

- BCE pacyeThl BBITIOJIHEHBI TPaBMWIHLHO — 80 6aLIOB;

- pacyeTbl BBIMOJHEHB C OJHOU-IBYMsI apu(METUYECKHUMH OIMMOKaMHu, He
BIIUSIIOIIMMHY Ha JTaJbHEHIIINE pacyeThl B IOMAIIHEN — 75 0aios;

- pacueThl BBINOJHEHBI ¢ 0oyiee yeM TpeMs apuPMETUYECKUMU OLIMOKaMHU, HE
BIIMSIOIIMMHY HA JAJdbHEHIINE pacyeThl B JoMallHel padore — 70 6aiios;

- pacyeThl BBIIIOJHEHBI C OTHOU-IBYMS apU(PMETUUECCKUMHU OIIMOKAMHU, BIUSIOIMIUMU
Ha JajbHelIe pacyeTsl B joMaliHeil padbote — 50 6amioB (IepBOHAYANIBHO); JOMAIIIHSIS
paboTa oTHpaBisieTcsl HA TOPaOOTKY;

- pacueTbl BBIIIOJIHEHBI C OoJjiee 4yeM TpeMsl apu(PMETUYECKUMH OIIUOKAMH,
BIIMSIOIIMMHM Ha JTAJIbHEHUIIHE pacueThl B JoMalHei pabore — 0 6amioB; JoMarrHss padora
OTHPABJISAETCS HA TIOPAOOTKY.

2) mpoBepKa pEeICHHs 3a1a4 C UCIIO0Ib30BaHKEM akeTa nHCTpyMeHToB MS EXcel:

- 3ajJaya TpaBWIbHO CHOPMYJIMpPOBAaHA, TMPOBEpPKAa MPOBEJEHA MPABUIIBHO,
NPECTaBICHBI pe3yJibTaThl B BHe otyeta MS Excel— 10 6amios;

- TIpOBEpKa TMpOBEJEHA TMPaBWIbHO, 3adada CcHOpPMYIUpPOBaHA HEKOPPEKTHO,
Ipe/ICTaBIICHBI pe3yIbTaThl B BUje oTueta MS Excel- 5 6aos;

- TMpoOBepKa TMpoOBeJeHa HEBEPHO, 3amada CchOpPMYyJIMpPOBaHA HEKOPPEKTHO,
IpeJICTaBJICHBI pe3yibTaThl B BUjae oTueta MS Excel — 1 6amos;

- TIpOBEpKa MPOBEJIEHa HEBEPHO, 3ajaya chOpMyJIMpOBaHA HEKOPPEKTHO WM HE
IpeICTaBJICHBI pe3yibTaThl B BUae oTueta MS Excel — 0 6amos.

3) 3ammrta qomaniHed paboThl, YMEHHE IPaMOTHO U3BSCHATHCS, YETKO U JIOTUYHO
dhopMynHpoBaTh YCTHO CBOM MBICIH, apryMEHTUPOBAHHO JIOKa3bIBaTh MPaBWIHLHOCTh
pelIeHust:

- CTYJCHT TPAMOTHO H3BSCHSAETCSA, YETKO W JIOTUYHO (OPMYIUPYET YCTHO CBOH
MBICJTH, apTYMEHTHPOBAHHO [IOKa3bIBACT pEIICHUE 3aJa4 KOHTPOJbHOW paboTel - 10
0aJjI0B;
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- CTYJEHT TPAaMOTHO HW3BSCHSAETCS, YETKO M JIOTUYHO (POPMYJIUPYET YCTHO CBOH
MBICJIH, HE apPTYMEHTHPOBAHHO JOKA3bIBACT PEIICHHE 3a1a4 - 5 0alIoB;
- CTYJEHT TPaMOTHO M3BSICHSETCS, OJHAKO HEYETKO U HEJOTMYHO (PopMynupyer
YCTHO CBOU MBICJIH, HE apTYMEHTHUPOBAHHO JI0KA3bIBAET PEILICHUE 3a/ay - 2 0asia;
- CTYJICHT HE BBIMIOJIHSAET HUYETO U3 MEPEUMCICHHOTO B MyHKTe 3 - 0 0asuios.
8) onucanue WKaabl OYeHUBAHUS:
- 01 90 10 100 OaJUIOB — OTIMYHO;
- oT 75 1o 89 6amioB — XOpoIIIo;
- oT 60 110 74 6aIOB — YAOBJICTBOPUTEIBHO;
- MeHee 60 0aIoB — HEYIOBJIETBOPUTEIBHO.
IIpu »TOM KOHTpOJIbHAs paboTa B IIEJIOM OIICGHMBAeTCA B 5 OallJIoB M BXOJUT Kak
OIIEHOYHOE CPEJICTBO KOHTPOIBHOM TOUKHU Ne 1.

6.2.7. lomawmnas paboma Ne 3
a) IIpumep oomawneii paoomot N 3

3aoaua 1.

VY3en 7 — ckna, OCTadbHbBIE Y3JIbl — CTPOUTENBHBIE TNIOMAKH KOMIIAHHUH.
[Tokazarenu Ha yrax — pacCTOSIHUSI B KMJIOMETpax.

TpeOyeTcss HAlTU KpaTyaillliie pacCTOSTHUS OT CKJajla O KaXIOW CTPOUTEIbHOM
mromaaku. Kakosa JjiMHa KpaTyalilero myTH OT CKJaja A0 CTPOUTENIbHOM muiomaaku 17
[Ipoxoaut nu KpaTd4alllivii TyTh OT CKJIaJa K CTPOUTENbHOM Iuiomagke | depes
CTpouTeNbHYl0 mIomaaky 2?7 KakoBa minHa KpaTdailllero myTH OT CKjlaaa Jo
CTPOUTENBHON ToImaAKky 27 I[TpoxoauT n KpaTyaliuii yTh OT CKJIaJa K CTPOUTEIbHOU
IJIONIA/IKE 2 Yepe3 CTPOUTEIIbHYIO TUIOIAIKy 47

PemmTh 3a1a4y METOIOM MPUCBOCHUSI METOK.

OtBert: kparyaitmmii myTh 1-3-5-6-7. OH HEe TPOXOAUT Yepe3 y3ei 2.

3aoaua 2.

YHUBEPCUTET YCTaHABIMBAECT KOMITBIOTCPHYIO CHCTEMY OJJIEKTPOHHON TIOYTHI,
KOTOpasi MO3BOJIUT NIepelaBaTh COOOIICHUS MEX Ty JeKaHaMU BOCbMU (akyibTeToB. CeTh
BO3MOXKHBIX JJICKTPOHHBIX CBSI3€H MKy JIeKaHATaMU TIOKa3aHa HIKE.
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ITpOoTsHKEHHOCTh KOMMYHHUKAIIMA B KWJIOMETpax OoTMedeHa Ha ayrax. [Ipeanoxum
MIPOCKT CUCTEMBI CBS3HM, KOTOpas MO3BOJUT BCEM BOCHMH JeKaHaM 00ECIEYUTh JOCTYM K
CHUCTEME DJICKTPOHHOM MOYTHI. Perenre M0mkHO 00eCIeYuTh MUHUMAIIBHYIO BO3MOKHYIO
001y 0 IJTMHY KOMMYHHKAIIHH.

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

3aoaua 3.

Yo6eauTncs, 4TO MOJENbh NPOAYKTHBHA. HailT BEKTOp KOHEYHOTO MPOIYKTa JIs
500

700

_ (300
HOBOT'O BEKTOpa KOHEYHOTO MpoaykTa Y = ( 40 0).

HOBOI'O BCKTOpa BaJIOBOI'O BBIITYCKa X=( ) Haittu BCKTOP BaJIOBOI'0 BBIITYCKA IJIA

( Otpacas 1 340 >

600 Koneuns!
60 ’ .
U IPOAYKT

450

200 800
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275) " (530,6)-

OtBeT: MOZIEITb IPOTYKTUBHA (400 710,2

3aoaua 4.

. . (8
Pemute MaTpuuHyto Urpy € IJIATEKHOW MaTpuleh (

2 10) Hcnomnb3oBath IIpu

PEIICHUN METO] JOMUHUPOBAHUS CTPATETHUI, B TOM YHCIIE.
Otset: p = (1,0), g = (1,0). Liena urpsl paBHa 8.

0) Kpumepuu oyeHusanus KOMnemeHyuil (pe3yibmamos):

JlomariHsist paboTa olleHUBaeTCs Mo CTO OaNIBLHOM cucTteMe, ucnolibzyemoii B UATD
HUAY MUOMU. TlpenonaBarens, olieHUBasi pabOTy, MPUIACPKUBACTCS CIEIYIONUX KA
OLICHUBAHMUSI:

1) mpaBUIILHOCTH PEIICHHBIX 33]1a4:

- BCE pacyeThl BBITIOJIHEHBI TPABUWIHLHO — 80 OaILIOB;

- pacueTbl BBINOJHEHBI C OJHOW-IBYMS apuMETHUYECKUMH OIIMOKaMHu, He
BIIMSIOIIMMY Ha JaJbHEHIINE pacyeThl B JOMAIIHEN — 75 0aios;

- pacueThl BBINOJHEHBI ¢ 0oyiee yeM TpeMs apuPMETUYECKUMU OLIMOKaMHU, HE
BIIMSIIOLIMMHU Ha TaJIbHEHIINE pacueThl B JoMaliHel padote — 70 6aiioB;

- pacyeThl BBIIIOJHEHBI C OTHOU-IBYMS apU(PMETUUECCKUMU OIIMOKAMHU, BIHUSIOIMIUMHU
Ha JajbHelIe pacueTsl B JoMaliHeil padote — 50 6amioB (MepBOHAYANIBHO); JOMAIIIHSIS
paboTa oTHpaBisieTcsl HA TOPaOOTKY;

- pacueTbl BBITIOJIHEHBI € OoJee uyeM TpeMsi apuPMETUYECKUMH OIIUOKaAMH,
BIIMSIOIIMMHM Ha JTAJIbHEHUIIME pacueThl B JoMalHei padore — 0 6amioB; JoMarrHss padora
OTHPABJISAETCS HA TIOPAOOTKY.

2) mpoBepKa pelICHHs 3a1a4 ¢ KCIIO0Ib30BaHKEM akeTa nHCTpyMeHToB MS EXcel:

- 3ajJaya TpaBWIbHO CHOPMYJIMpPOBaHA, TMPOBEpPKA TMPOBEJEHA MPABUIIBHO,
NPEeCTaBICHBI pe3yJibTaThl B BUe otyeta MS Excel— 10 6amios;

- TMpoOBEpKa TMpOBeACHa MPaBUILHO, 3ajada chOpPMYJIMpPOBaHA HEKOPPEKTHO,
IpeJICTaBJICHBI pe3yibTaThl B BUae oTueta MS Excel- 5 6amos;

- TpoBepKa TMpOBEAEHAa HEBEPHO, 3ajada CcHOPMYJIUpOBaHA HEKOPPEKTHO,
IpeICTaBJICHbBI pe3yibTaThl B BUae oTueta MS Excel — 1 6amos;

- TIpOBEpKa MPOBEJICHa HEBEPHO, 3ajaya chOpMYyJIMPOBaHA HEKOPPEKTHO WM HE
IpeICTaBJICHBI pe3yibTaThl B BUae oTueta MS Excel — 0 6amos.

3) 3amurta gomaniHed paOoThl, yMEHHUE TPAMOTHO U3bBSICHATHCS, YETKO U JIOTUYHO
(GbopMyTUPOBaTh YCTHO CBOM MBICIH, apTyYMEHTHPOBAHHO JOKa3bIBaTh MPABUIBHOCTH
pelieHust:

- CTYJCHT TPAMOTHO H3BSCHSAETCSA, YETKO W JIOTUYHO (OPMYJIUPYET YCTHO CBOH
MBICJIH, apTYMEHTHPOBAHHO JIOKa3bIBAaCT pEIICHUE 3aJa4 KOHTPOJbHOW paboTel - 10
0aJIoB;

- CTYJCHT TPAMOTHO H3BSCHSAETCSA, YETKO W JIOTUYHO (OPMYIUPYET YCTHO CBOH
MBICJIA, HE apTyMEHTUPOBAHHO JJOKA3bIBAET PEIICHHE 3a/1a4 - 5 0aJlIoB;

- CTYJEHT T'PaMOTHO HU3bSCHSETCS, OJHAKO HEUETKO M HEJIOTHYHO (opmynupyer
YCTHO CBOU MBICJIM, HE apTyMEHTUPOBAHHO JOKA3bIBAET PEICHHE 3a1a4 - 2 0asia;
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- CTYJICHT HE BBITIOJIHSAET HUYETO U3 MEPEUMCICHHOTO B IyHKTE 3 - 0 Oasuios.
6)  onucanue WKAivl OYECHUBAHUA:
- 01 90 10 100 O0aJUIOB — OTIIUYHO;
- oT 75 1o 89 6amioB — XOpolIIo;
- oT 60 110 74 6aIOB — YAOBIETBOPUTEIHHO;
- MeHee 60 0anIoB — HEYIOBIETBOPUTEILHO.
[Ipu 5TOM KOHTpOIBHAS paboTa B IIEJIOM OIICHHBACTCS B 5 0auioB M BXOIUT Kak
OIICHOYHOE CPEACTBO KOHTPOJIBbHOM TOUKH No 2.

6.2.7. lomawnas paboma Ne 4

a) IIpumep oomawneii pavomot Ne 4

Jomamnss pabora Ne 4 npencrasisier co00i TBOpUYECKYIO padoOTy, LEeidb KOTOPOH
3aKJII0YAETCs B pa3paboTKe Urp (PyHKIMOHUPOBAHUS NPEANPUATUI HA PHIHKAX MOHOIOJIUA
Y OJIUTOTIOJINH, MOJIEIH KOTOPBIX OBLIIM pacCMOTPEHBI HA JIEKIUAX.

CTyAeHT caMm IOJKEH MpUAyMaTh 3a7auy, €€ peluTh U JJOKa3aTh €€ ONTUMAIbHOCTb
WM HE ONTUMAJIbHOCTb.

JomariHsist paboTa mpeACTaBIsAE€TCS Ha TPYITIOBOM 3aHITHU (JIEKIIUU UJIA CEMUHAPE).
PernamenTt noknaga — 10 MuHYT, 5 MUHYT Ha TrpynImoBoe OOCYXJIEHHE, 5 MUHYT Ha
BBICKA3bIBAHUE BOIIPOCOB U OTBETHI.

0) Kpumepuu oueHu8anus KomnemeHyuil (pe3yibmamaoes):

JlomarHss paboTa OlIEHUBAETCS 10 CTO OAITLHOM cHCTeME, HcToJib3yemoi B UATO
HUAY MUOMU. TlpenonaBarens, oieHUBasi pabOTy, MPUIAEPKUBACTCS CIEIYIONUX KA
OLICHUBAHMUSI:

1) MPEIIOKEHHBIE MOICNU (DYHKITMOHUPOBAHUS (PUPM HA PhIHKAX MPABUIHHO

dbopmanuzoBaHbl MaTeMaTuuecku — 20 0aioB; C OJTHOM JBYMSI OLIMOKaMH,
HE BIUAIONIMMU Ha JanbHedme pacuersl -10 0amioB; ¢ OIMIMOKOMH,
BIUSAIONIEH Ha AanbHelue pacyetsl — 0 OaiioB M JgomallHss padorta
OTHPABISETCS HA TOPAOOTKY.

2) MOCTABJICHHBIE 33]]a4U PEIEHbI TPaBUWIbHO — 30 0asIoB; ¢ OJJHOM OIITMOKOMH,
He BIUAIONIEH Ha JaibHeHIue pacuyeTsl -20 0auioB; ¢ IByMs OLIMOKaMH,
BIIMSIONTMMHU Ha JlajibHEeWIMe pacueTsl — 10 6aJioB; ¢ ONTMOKOMN, BIUSIONIEH
Ha JanbHenIme pacueTsl — 0 OaJIIOB U JOMAITHIS paboTa OTIPABIISIETCS HA
0paboTKYy;

3) 3ammTa qoManrHei paboThl, YMEHHE TPAMOTHO M3BSICHATHCS, YETKO M JIOTUYHO
(GbopMyTUpOBaTh YCTHO CBOM MBICIH, apTYMEHTHPOBAHHO JOKa3bIBaTh MPABWILHOCTh
pelIeHust:

- CTYJCHT TPAMOTHO H3BSCHSAETCSA, YETKO W JIOTUYHO (OPMYIUPYET YCTHO CBOH
MBICJIM, apTYMEHTHPOBAHHO [IOKa3bIBa€T pEIICHUE 3aJa4 KOHTPOJbHOW padoTel - 20
0aJIoB;

- CTYJEHT I'PAMOTHO M3BSICHAETCSA, YETKO U JIOTUYHO (OPMYJIUPYET YCTHO CBOH
MBICJIA, HE apTyMEHTUPOBAHHO JOKAa3bIBAET pelleHue 3aaa4 - 10 6aos;

- CTYJEHT T'PaMOTHO HU3bSCHSETCS, OJHAKO HEYETKO M HEJIOTHYHO (opmynupyer
YCTHO CBOW MBICJIM, HE apTyMEHTUPOBAHHO JOKA3bIBAET PEIICHUE 3a/1a4 - 5 0asia;
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- CTYZIEHT HE BBIIIOJIHAET HUYETO U3 IEPEUNCIIEHHOT0 B yHKTE 3 - 0 0asuios.

4) ucnonp30BaHUE MPHU PEIICHUU U MPEACTABICHUH JOMAITHEH paboThl KPAaCOYHBIX
wutiocTpanuun B Power Point, ucnonbp3oBaHne TEPUOIUYECKON JIHTEpaTyphl (CTaTew,
’KYpPHAJIOB), MPEAJIOKEHHBIE MOJIETU TMOCTPOEHBI HA IMMIHUpPUYECKUX HaOmoneHusx — 30
6amioB, o 10 6aIoB Ha KaXKAbIH U3 TIEPEYNCIICHHBIX TYHKTOB.

6) OnUCAHUE WKAIbl OUCHUBAHUA:

- 0T 90 o 100 GanI0B — OTIMYHO;

- oT 75 no 89 6aioB — XOPOIIIo;

- oT 60 10 74 GaIOB — YJOBIETBOPUTEILHO;

- MmeHee 60 0aJIoB — HEYIOBJIETBOPUTEIBHO.

[Ipy 3TOM KOHTpOJBHAsE paboTa B IIEJIOM OIICHHUBAETCS B 5 0a/IOB U BXOAUT KakK
OIIEHOYHOE CPEJICTBO KOHTPOJIbHOM TOUKHU Ne 1.
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MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE YUYPEXJEHUE BBICHIETO OBPA3OBAHHUSA

«HanuvoHanpHBIH UCCIENOBATENbCKUN AACPHBIU YyHUBepcUuTeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOVM 3HepPIreTUKN -

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPeXXIeHVIS BBICIIIET0 00pa3soBaHs
«Ha1moHasIbHBIV VcciIeoBaTe IbCKI siepHbIV yHUuBepcuTeT « MVIDV»

(IATD HUSTY MU®U)

OTAEJIEHUE COIMAJIBHO-O9KOHOMMNYECKHUX HAYK

Hanpagnenue 38.03.01 «IxoHOMHUKA)
[Tpoduns VYuér, aHanu3 ¥ ayauT
Hucnnnnuza Meroas! ONTUMaIbHBIX PELICHUN

Omnpoc

Ornpoc npoBOAUTCS IO BOIIPOCAM, YKa3aHHBIM B TUIIOBBIX 33/1a4ax K SK3aMEHY.

OTtBeT Ha 3aﬂaHHBIﬁ BOIIPpOC OAKOT TC, CTYACHTBI, KOTOPLIX HA3BIBACT IIPEIIOAaBaTCIIb. OTtBeT
TpYIIUPYETCs N0 HampaBlieHUsM. Tak, B JaHHOM @pUMEpPE JaH KOMIUIEKCHBIM OTBET MO TpEM
HanpaiieHusIM. ClieJoBaTeIbHO, KaX/IbIM CTYJIEHT MOKET Ha0paTh MakCcUMalbHO 15 OanioB 3a OTBET Ha
BOIIPOC TUIMOBBIX BOMPOCOB 3K3aMEHAIIMOHHOTO Omiiera. Kakaplii OTBETHBIIMIA MOJTy4YaeT MATh OalioB,
Ka)KJIbI HE OTBETUBIIMM MOy4aeTCs MUHYC TSATh 0ayuioB. TakuM 00pa3om, O0aIbl KaXa0ro CTYIEHTa 3a
OMPOC CYMMHUPYIOTCSI, 1 COCTABISETCS MPOTOPIINS, TJ€ CTO MPOIEHTOB OTBETOB HA YCTHBIN OMpOC (IO MATh
OaJIJIOB) COCTABIISAIOT B COOTBETCTBUU C KOHTPOJIBHBIMU Toukamu 1o 10 6amioB, a HaOpaHHOE KOJIUYECTBO
0a/IoB CTyIGHTaMu — X 0aJIoB, TOTJA CTYJEHT moiydaeT Oamn 3a onpoc ot 0 mo 10. B cimyuae, ecnu
CTYJEHT HMEET OTpHIATeIbHOE 3HAuYeHHWE M0 OalaM 3a Ompoc, TO Ha BK3aMEHE €My 3aJaloTcs
JOTIOJTHUTEIbHBIE BOIIPOCHI B COOTBETCTBUU C KPUTEPHUSIMHU OLIEHUBAHUSI KOMIETEHIIUN, OMCAHHOM BBIILIE
JUI SK3aMeHa.

Onucanue wkaibl OYeHUBAHUA:

- 0T 90 1o 100 6a1I0B — OTIUYHO;

- oT 75 1o 89 6amioB — Xopoio;

- oT 60 10 74 GannoB — yIOBIETBOPUTEIHHO;
- meHee 60 0aIoB — HEYAOBJIETBOPUTEIHHO.

[Tpu sTOM oOmpoc B LEIOM OLEHHMBAETCS MO 5 Oa/uloB M BXOJUT KakK OLIEHOYHOE CPENICTBO
KOHTpOJIbHOM TOukU Ne 1,2.
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JUCT COTJIACOBAHUSA PABOYEM TPOTPAMMBI JJUCIATLIIMHBI

[IporpamMma paccMoTpeHa Ha 3acelaHuu
otnenenus CouuanbHO-DKOHOMUYECKUX HAYK

(mpotokon Ne2-8 ot «30» aBrycra 2021 1.)
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