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O0JacTh NpUMeHeHHus

®onn oneHovHBIX cpencts (POC) — aBaseTCS HEOTHEMIIEMOM YaCThIO y4eOHO-METOIUYECKOTO
KOMIUIEKCa Y4eOHOW AWCHMILIUHBI «METONbl ONTHMANBHBIX pEHICHU» W TpeJHA3HAYCH IS
KOHTPOJIS U OIIEHKH 00pa30BaTENbHBIX JTOCTHKEHUN O00YYarOIIMXCS, OCBOMBIIUX MPOrPaMMy JaHHOM
JMCILIUIUIMHEL.

ey v 3a5aun GoHIA OLIEHOYHBIX CPECTB

Llenpto @DoHIA OLEHOYHBIX CPEICTB SIBISETCS YCTAHOBJICHHE COOTBETCTBHS YPOBHS
HOATOTOBKM OOydaromuxcs TpeOoBaHUSIM (eaepalbHOr0 TOCYAApPCTBEHHOTO 00pa30BaTEILHOIO
cTaHaapra.

I[HSI JOCTHIXXKCHUA MMOCTaBJIICHHOM neiaun CDOHI[OM OLCHOYHLIX CPCACTB IO JUCHUIIIIMHC
«MeTo/1bI ONITHMANIBHBIX PEHICHUI» PENIatoTCs CIeayIONe 3a/1auu:

— KOHTPOJIb U YIPABJICHHE IMPOLECCOM MpUOOpeTeHus: 0OydarolmMMUCS 3HAHUH, YMEHUH U
HaBBIKOB MPEYCMOTPEHHBIX B paMKax JaHHOTO Kypca;

— KOHTPOJIb U OLICHKA CTCIICHHU OCBOCHUA KOMHCTGHHI/Iﬁ NpeaAyCMOTPCHHLIX B paMKax JaHHOI'O
Kypca;

— o0ecrieueHre COOTBETCTBUS PE3yJIbTaTOB OOY4YeHHUs 3ajadam Oyaymiei npodeccrnoHambHON
JIeATEIFHOCTH 4Yepe3 COBEPLICHCTBOBAHWE TPAJWIMOHHBIX M BHEIPEHHE WHHOBAIMOHHBIX METOIOB
o0yudeHus B 00pa30oBaTeNIbHBIH MPOLIECC B paMKaxX JaHHOTO Kypca.



1. IlepeyeHb MJIAHMPYEeMbIX Ppe3yJbTaTOB OOY4YeHHs] 1O JUCUHUILIMHE,

COOTHECCHHBIX C

IVIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl

1.1.B pesynbrare ocBoenus OIl OakamaBpuaTaoOyJaromMiics OJDKEH OBIAACTh CIEAYIOUTUMHU
pe3ysbTaTaMu 00y4YeHHs MO0 AUCIUILIHHE:

Koambt HaumenoBanue Ko u HauMeHOBaHHe HHAMKATOPA JOCTUKEHUS
KOMIIETeHIHi | KOMIeTeHINH KOMIIeTeHIIUH
OIIK-6 Crniocoben 3-OIIK-6 3nate: Llenu u 3a1aun IpoOBOJUMBIX MCCIIEI0BAaHUN U
BBINOJIHATh pa3paboTok MeTob! aHamM3a U 0000IIEHNSsT OTEYECTBEHHOTO U
OTJENIbHBIC 33/1a4l | MEXIYHAPOJHOTO OIBITA B COOTBETCTBYIOIIECH 00JIACTH
B paMKax uccienoBaHuii MeToab!l ¥ CpelCcTBa IUIAaHUPOBAHUS U
KOJUIEKTUBHOU OpraHM3aly UCCIeI0BaHUM U pa3paboTok MeTobl
Hay4HO- IIPOBE/ICHUS SKCIIEPUMEHTOB U HAOII01eHHUH, 000011eHUs U
UCCIIEIOBATEIBCKO | 00paboTKu nHpOpMaIiu
1, IPOEKTHOUN 1 V-OIIK-6 YMets: [IpuMeHsATh HOpPMATUBHYIO IOKYMEHTALINIO B
yuebHo- COOTBETCTBYIOLIEH 001acTu 3HaHui OGOpMIIATE pe3yIbTaThl
npoeCCHOHATIBHO | HAyYHO-UCCIIEI0BATEIbCKUX U OIBITHO-KOHCTPYKTOPCKUX
1 e TENbHOCTH pabot IlprMeHsATh METOIbI aHAIN3a HAYYHO-TEXHUYECKOU
JUIs TIOUCKA, uHpopMauu
BBIPa0OTKH U B-OIIK-6 Bnaners HaBbikamu: [IpoBeneHne MapKeTHHTOBBIX
IPUMEHEHUS UCClIeIOBaHUM Hay4HO-TeXxHUYeckoi nHpopmanuu Coop,
HOBBIX peuIeHruid B | 00paboTKa, aHau3 U 0000IIEHHE TIEPETOBOTO OTEYECTBEHHOTO
o0nactu U MEXAYHApOJIHOTO OIbITa B COOTBETCTBYIOLIEH 001acTu
uHpOpMaMOHHO- | uccnenoBanuii Coop, 00paboTKa, aHaIu3 U 0000IIeHHE
KOMMYHHMKAIIMOHH | pe3yJbTaTOB SKCIIEPUMEHTOB U UCCIIEIOBaHUI B
BIX TEXHOJIOTU COOTBETCTBYIOIIEH 001aCTH 3HAHUN
IIK-1 cnocoben 3-1IK-1 3nate: CymHOCTh U coepKaHue
AHAIN3UPOBATh MEXIUCLUUIIIMHAPHOTO MOAX0/1a K PEIIEHNI0 HHHOBAIIMOHHBIX
HPUKJIAJHYIO 3aJa4 ¥ SKOHOMUYECKHE PAllMOHAIbHbIE I'PAaHUIIbI IPUMEHEHUS
o0racTh Ha OCHOBHBIX METOJIOB OPraHU3alHOHHO-?)KOHOMUYECKOTO
KOHLENTYAIbHOM, | MOJAEIUPOBaHUSA MeTOobl NOCTPOECHUS KOHIENTYAIbHbIX,
JIOTUYECKOM, JOTHYECKHUX, MAaTEMAaTUYECKUX U UMUTAIIMOHHBIX MOJIeNeH
MaTeMaTHYeCKoOM, | MeTobl IPOTHO3UPOBAHUS, TEXHUKO-2KOHOMUYECKHUX
MaKpo- HCCIIEA0BAHUN HAyYHO-TEXHUYECKUX PELICHUN 1
MHUKPO3KOHOMHYEC | HOPMAaTUBHOTO MPOEKTUPOBAHUS HMHHOBAIIMOHHBIX BU/I0B
KHAX YPOBHSIX MPOJIYKIIMH U MTPOLIECCOB
V-TIK-1 YMmets: Bocnpunumars (0600111aTh) Hay4HO-
TEXHUYECKYIO MH(POPMAIHIO, OTEYECTBEHHBIN U 3apyOeKHBIM
OTIBIT I10 TEMATUKE HAYYHOT'O UCCIIEA0BAHUS, TOTOBUTH
pedepaTtuBHbIE 0030pbI U OTYETHI, TOJIy4aTh HAYYHO-
HCCIIEI0BATEIbCKUI ONBIT B MPO(ECCHOHATBHBIX COLIMATbHBIX
ceTsX BBIABIAT U OLIEHUBATh TEHIEHIIUN TEXHOJIOTHYECKOTO
pa3BUTHS B HAYKOEMKHUX cepax Ha OCHOBE aHAJIH3a,
00001IeHNS ¥ CUCTEMAaTU3alNH TIEPEIOBOTO OIBITa B chepe
MHHOBATHKY 110 MaTepUaiaM BEIYINX HAYYHbIX KYpPHAJIOB U
W3IaHHH, C UCTIOIH30BAHUEM DJICKTPOHHBIX OMOINOTEK 1
UHTEPHET-PECYPCOB
B-IIK-1 Bnaners HaBbikamu: @opmupoBaHuie 1 000CHOBaHKE
Lesel 1 3a/1a4 UCCIIeI0BaHUN U MPOEKTHBIX pa3padoToK,
M3BICKATENbCKUX paboT, ONpeeieHne 3HaYeHUS U
HEOO0XOAMMOCTH MX MPOBEJCHUS, IIyTeH U METO/I0B HX
pelieHus
I1K-9 crocobeH 3-11K-9 3nate: CymHocTh U coJiep KaHue




Koapl HaumenoBanue Kox u HauMeHOBaHMe MHAMKATOPA 10CTHKEHUSA
KOMIIETEHIINIi | KOMIIEeTeHIINN KOMIIeTEeHIINH
OCYIIECTBIISTh MEXIUCIUTIIINHAPHOTO TIOIX0/1a K PEIICHUI0 NHHOBAIIMOHHBIX
H.HaHI/IpOBaHI/IC u 3a1a4 U DKOHOMHUYCCKUEC paI_II/IOHaHLHbIe I‘paHI/H_H)I HpI/IMeHCHI/ISI
OpraHU3aIHIo OCHOBHBIX METOJIOB OPTaHU3aI[MOHHO-3KOHOMHUYECKOTO
HpOeKTHOf/’I MOIIGHI/IpOBaHI/ISI MGTOI[BI HOCTpOCHI/ISI KOHHGHTyaJIBHBIX,

JeATEIbHOCTH Ha
OCHOBE
CTaHIapTOB
YIIPABJICHUS
IIPOECKTaMU

MaTeMaTUYECKUX U UMHUTALIMOHHBIX MoJienell MeTtoonorus
pa3pabOTKK MPOEKTOB U MPOrPaMM I10 pEOPTraHU3aAIHH,
PECTPYKTYpPHU3ALUU U PEUHKUHUPUHTY OU3HEC-TIPOLIECCOB
MHHOBAIIMOHHBIX OPraHU3alMii, OCHOBHBIE I10JIOKEHHUS
CTpaTeruu UX Pa3BUTHA U MOJMUTHUKHU yNpaBiieHus MeTosl
OpraHU3aIMH U TUNIAHKPOBAHUS pabOTHI MPOSKTHBIX TPYIII,
CO3/IaHUS MTPOEKTHBIX O(HUCOB ISl OCYIIECTBICHUS
TEXHOJIOTMYECKHUX, OPraHU3aLMOHHBIX U MAPKETUHT OBBIX
WHHOBAaII

V-1IK-9 Ymeth: HMcnions30BaTh METO/bI TOTUCTUKH U
ONTUMU3HPOBATH IPOU3BOACTBEHHO-TEXHOJIOTHYECKUE
pecypchl HayKOEMKOW opraHu3anuu Vcrnonb3oBaTb METOAUKU
pa3paboTKu OpraHU3aIMOHHBIX CTPYKTYP U UH(POPMALIMOHHO-
yIPaBICHUYECKUX CUCTEM MHHOBAIIMOHHOM OpraHu3alu,
yIpaBJICHHUS OPraHU3allMOHHBIMUA U3MEHEHUSIMU B pPa00OUnx
KOJUIEKTUBAX IIPU BHEJPEHUN HOBOW TEXHUKH U TEXHOJIOTHM
®opmyaupoBaTh TPeOOBAHUS TEXHHUECKOTO 3aJaHUs U
0(hopMIIATH TOKYMEHTAIUIO TI0 MPOEKTHO-KOHCTPYKTOPCKUM
paboTam B COOTBETCTBHH CO CTaHIAPTAMU, TEXHUYECKHUMHU
YCIOBUSIMU U IPYTMMH HOPMATUBHBIMU JIOKYMEHTaAMH
Pa3pabaTbiBaTh OpraHu3allMOHHO-TEXHUYECKYIO U
OpTraHU3aIMOHHO-?)KOHOMHYECKYIO JOKYMEHTAINIO (rpaduKu
paboT, UHCTPYKIIMH, TIJTAHBI, CMETHI, OFOKEThI, TEXHUKO-
9KOHOMMYECKHE 00OCHOBAHUS, YaCTHbIE TEXHUUYECKHE
3aJJaHMs) U COCTABJIATh YIPaBIEHUYECKYIO OTYETHOCTH 110
yTBEpKACHHBIM (hopMaM O1eHUBaTh IKOHOMUYECKYIO

3¢ EKTUBHOCTH MPOEKTHO-KOHCTPYKTOPCKUX PEIICHHH
Hcnons3oBath MHPOPMAIIMOHHBIE TEXHOJIOTUU U
WHCTpYMEHTAJIbHBIE CPE/ICTBA MPHU pa3padoTKe
MHHOBAIIMOHHBIX IPOEKTOB, IPUMEHSTH CPEACTBA
aBTOMATH3ALMH [TPU IPOEKTUPOBAHUH U IOJATOTOBKE
MIPOU3BOJICTBA

B-I1K-9 Bnanets HaBbIkamMu: Y4acTHe B pa3paboTke
OpPraHMU3alMOHHO-TEXHUYECKOHN JTOKYMEHTAIIUH 10 POEKTaM
PEMHKUHUPHUHTA OM3HEC-TIPOLIECCOB Ha CTaIUAX KU3HEHHOTO
LUKJIa TPOAYKLIUHU Y4dacTue B paboTe Mo ONpeesICHUIO
NOoTpeOHOCTH OpraHU3alry B KBATU(DUIIMPOBAHHBIX
CMELUANNCTAaX M0 PEUMH)KUHUPUHTY OU3HEC-TIPOLIECCOB U
BHEJPEHUIO NH(DOPMAIIMOHHBIX CHCTEM IUIAHUPOBAHUS
IIPOU3BOJICTBEHHBIX PECYPCOB U IPOU3BOICTBEHHBIX
MOIITHOCTEH YuacTue B pa3pabdOoTKe M peaanu3aiiuu
MEPOIPUATHH 110 BHEAPEHUIO IPOTPECCUBHON TEXHUKU U
TEXHOJIOTHH, YIYUIICHUIO UCTIOJIb30BaHUS PECYPCOB
OpraHu3alK Ui NOBbIIEHHS 3()(HEKTUBHOCTH
MIPOM3BOJICTBEHHBIX MPOILIECCOB

1.2. DTranbl popmMupoBaHus KoMNeTeHIHI B npouecce ocBoeHus OIl 6akanaBpuara




KoMmoHeHThl KOMIETEeHIUH, Kak TpaBuio, (OPMHUPYIOTCS TPU HW3YYCHUU HECKOJIBKHX
JUCLUIUIMH, a TaKXe B HEMAJOM CTENEHM B mpolecce npoxoxacHus npaktuk, HUP u Bo Bpems
CaMOCTOSTEIIbHOW paboThl oOydaromierocsi. Beimmonmnenue u 3amuta BKP sBistores Bumom yueOHOM
JESITEIIbHOCTH, KOTOPBIN 3aBepIIaeT mpoiecc (GOpMUPOBAHHSI KOMITCTSHITUH.

MecTo IUCHMIUIMHBI B COOTBETCTBYIOIIUHN 3Tanm (POPMUPOBAHUS KOMIIETEHIIUNA B I[€JIOCTHOM
Mpolecce TMOJATOTOBKH 1O O0pa30BaTelbHONW MPOTpaMME MOXKHO ONPENCIUTh [0 MAaTPHIIC
KOMIIETECHIINH.

Oransl GOopMHPOBAHUS KOMIIETSHIIUU B TIPOIIECCE OCBOCHUS JUCIIUILTAHBL:

- HAYaJBHBIN 3Talm — Ha 3TOM 3Tane (OPMHUPYIOTCS 3HAHHMEBBIE M WHCTPYMEHTAJIbHBIE OCHOBBI
KOMIICTCHIIMH, OCBAaWBAIOTCS OCHOBHBIE KaTeropuu, (GopMupyrorcs Oa3oBbie ymeHwus. CTyaeHT
BOCITPOM3BOJIUT TEPMHHBI, (DAKTHI, METOIbI, IIOHATHSI, IPUHIIMITHI U MTPABUJIA; PEIIaeT yU4eOHbIC 3a1a4n
no oOpasiy;

- OCHOBHOM »Tam — 3HAHWS, YMEHUsS, HaBBIKH, oOecreunBaroniue (GpopMUpOBaHUE KOMIICTCHIIUH,
3HAUYMUTENIbHO BO3PACTalOT, HO €IIe HE JOCTUTraloT HUTOTOBBIX 3HaueHWU. Ha »Tom »Tame cTynaeHt
OCBAaMBaCT AHATUTHUYCCKUE JEHUCTBHUS C TMPEAMETHBIMH 3HAHUSAMH I10 AWCIUIUIMHE, CIIOCOOCH
CaMOCTOSITEJIbHO peniaTh yueOHbIE 3aJ1a4d, BHOCS KOPPEKTUBBI B AITOPUTM JCUCTBUM, OCYIIECTBIISA
KOPPEKIIHIO B X0J1¢ pa0OThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;

- 3aBepIIAIOIIMIA >Tall — HAa 3TOM JTare CTYJEHT JOCTHIaeT UTOTOBBIX MOKAa3aTesiel 1Mo 3asBICHHOU
KOMIIETEHIIMH, TO €CTh OCBAaBAET BECh HEOOXOAMMBIN 00BEM 3HaHUH, OBIIAZICBACT BCEMH YMEHUSIMU U
HaBbIKaMU B cepe 3asBiieHHOW KommereHnnu. OH CIOCOOCH HCIONB30BaTh 3TH 3HAHWS, YMCHHS,
HAaBBIKM MPY PEIICHHUH 3aa4 [MOBBIIEHHOM CII0)KHOCTU U B HECTAHJIAPTHBIX YCIOBUSAX.

Oranel  GOPMHUPOBAHUS KOMIETCHIIMA B XOJE€ OCBOCHHUS IUCIMIUIMHBI OTPAXKAIOTCS B
TEMaTUYECKOM IlIaHe (CM.11. 4 pabodei mporpaMMbl JUCITUTIIMHBI).

1.3. IlacnopTt ¢oHaa OLIEHOYHBIX CPEACTB MO AUCIHHUIINHE

Ne HauMeHnoBanue olieHOYHOI0O
Koutpoaupyemsie pazneansi | UHIAMKATOP 10CTHAKEHUS .
n/n cpeacTBa TeKyllel u

(TemMbl) TUCUMIIIIMHBI KOMIIETEHIIM .
NMPOMEKYTOYHOM ATTeCTALNH

Texkymmii KOHTPOJIb
1 |Pasgen 1. OntumanbHble OTIK-6, IIK-1, [TK-9(3Hars,

pelenys B 3aJ1a4ax YMeTb, BIaJETh Homamnsas padora Ne 1
IUIAHUPOBAHMS IPOU3BOACTBA

2 |Pasnen 2. Meroms: OIIK-6, [IK-1, IIK-9(31ath, | qomammss paGora Ne 1
JIMACHHOTO yMETb, BIaICTh KonTposbHas padora Ne 1
POrPaMMHPOBAHHS

3 |Pazgen 3. OnTumanbHble OTIK-6, TIK-1, [TK-9(3Hars,
pelenns B TMHEHHBIX yMeTb, BIIAJICTh Jlomamsss paGota No 2

3aiavax yIpaBJICHUA

Konrtponbnas padora Ne 2
MIPOM3BOJICTBOM U LENSIMU

MTOCTaBOK

4 |Pasgen 4. Merozet OIIK-6, ITK-1, TTK-9(3Hartb,
HEJTMHEUHOT O yMETb, BIaLETh KounrposnpHas pabota Ne 2
MTPOrPaMMHUPOBAHHUS

5 |Paspen>s. OIIK-6, IIK-1, IK-9(3Hath, | ropammss pabora Ne 2
ONTUMI3ALMOHHBIC 38149 |yMeTh, BIageTh KoHTponbHas pabora Ne 3
Ha rpadax B

6 |Paszen 6. Mozens OIIK-6, IIK-1, IK-9(3Hath, | ovammss pabora Ne 2
MeXoTpaciieBoro OangaHca YMeTb, BIaJCTh KontponsHas paGora Ne 3
(JIeonTheRBa) B

7 |Pazgen7. Teopusurpuee  |QIIK-6, [TK-1, [IK-9(3natp, |Homammnss pabora Ne 3
OKOHOMHYECKHE NPUJIOKCHNS | y\eTh, BIageTh KonTponbnas paborta Ne 3




Kontponbnas pabora No 4

Paznien 8. Moznenuposanue  |Q[IK-6, [1K-1, [IK-9(3Hars,
noBeneHus pupM Ha YMETb, BIaJETh Homamnsa padora Ne 4

KOHKYPEHTHBIX U
HEKOHKYPEHTHBIX PBIHKAX

IIpoMe:RyTOYHBIM KOHTPOIb

OK3aMeH OIIK-6, I1K-1, ITK-9(3HaTs,

DK3aMeHAIlHOHHbIE OMIIETEI
YMETb, BIAJIETh




2. OnucaHue noka3artejeil  KpUTepueB OLIeHUBAHMS KOMIIETeHIM HA Pa3jJIMYHBIX 3Tanax ux GopMHpoBaHHs, ONMCAHHE

IIKAaJ OII¢CHUBAaHUA

KoHeuHbIMU pe3ynpTaTaMyd OCBOCHHUS MPOTPAMMBbI JTUCIMILIMHBI SIBISIOTCS CPOPMUPOBAHHBIE KOTHUTHBHBIC NECKPUIITOPHI «3HATBY», «YMETbHY,
«BJIAJIETH», PACIIMCAHHBIE 10 OTACJIBHBIM KOMIETECHUUSAM, KOTOpble npuBeAeHbl B I1.1.1. dopmupoBanne 3TUX AECKPUNTOPOB IMPOUCXOIUT B IpoLEcce
M3y4YeHUs TUCIMILIMHEI [T0 dTaaM B paMKaxX pa3IMyHOIo BUIA YIEOHBIX 3aHATUH M CAMOCTOSATEIBHOM PabOTHI.

Brigensitores Tpu ypoBHS c(hOPMUPOBAHHOCTH KOMITETEHIIMN Ha Ka)KJIOM 3TaIe: MOPOroBbId, MPOJABUHYTHINA U BRICOKUH.

YpoBHHU Coaep:xartejibHOe OcHOBHbBIE MPU3HAKHU BbljIeJIeHUsI YPOBHA BPC, ECTS/IIaTudanabuas
onucaHue YPOBHsI % HIKAJIA VISl OLeHKH
OCBOEHHS IK3aMeHa/3a4yeTa
Boicokuii TBopueckas IeATENbHOCTh | BKiarouaem Huxcecmoswuil yposeHs.
Bce  suow KoMnemeHyuil CTyneHT IeMOHCTpHUPYET CBOOOIHOE O0IaaHue
cpopmuposanvl Ha BbICOKOM KOMIICTCHIIMSIMK, CIIOCOOCH MPUMEHUTh UX B A/
VPOBHE 8 COOmMBemcmeuu ¢ HECTaHIaPTHBIX CUTYaIUsIX: MOKa3bIBACT | 1 11y, Ormao/
yenamu u 3a0avamu YMEHHE CaMOCTOSITEJIbHO NMPUHUMAThH pEIICHUE, 3auteno
OUCYUNTIUHDBL pemaTts npobiemMy/3a1ady TEOPETHUECKOro HIIN
NPUKIIQJHOTO XapaKTepa Ha OCHOBE M3YYCHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTHIA
IIpoaBuHYTHII [lpumeHenne 3HaHWA W | Briarouaem Hudxicecmoswuil ypoeeHs.
Bce  6udet  xommemenyuti | ymenuii B 6onee mupokux | CTyaeHt MO>KET JI0Ka3aTh BJIaJICHUE B/
cpopmuposanl Ha | KOHTEKCTaXx y4eOHOW W | KOMIIETCHIHUSMH: JEMOHCTPUPYET CIIOCOOHOCTH 85-89 OueHb XOpOIo/
npoosuHymom  ypogewe & | podecCHOoHaNBHOM coOuparh, CUCTEMATU3UPOBaTh, AHATU3UPOBATH 3auTeHO
coomeemcmeuy ¢ yensimMu U | IEITETHHOCTH, HEXENW 10 | ¥ TPaMOTHO HCIIONB30BaTh WH(GOPMAIHIO W3
3a0ayamu OUCYUNJIUHbBL oOpa3ity, Oonbleil [oyel | cCaMOCTOSTETbHO HAWIEHHBIX TEOPETHUECKUX
CaMOCTOSITETEHOCTH U | UCTOYHHUKOB U WUTIOCTPUPOBATH UMU C/
WHUIUATHBBI TEOPETUYECKHE TMOJIOKEHUS WM 0OOCHOBBIBATH 75-84 Xopoo/
MIPAKTUKY TPUMCHCHHS. 3auteHo
IToporossrii PenponyktuBHas CryneHt JEMOHCTPUPYET BJIaJICHUE 65-74 D/Y noBnerBoputenbHo/
Bce  6uovt  komnemenyui | NeSITETHHOCTD KOMIIETEHIIMSIMA B CTaHNAPTHBIX CHTYallUsX: 3a4TeHO
cpopmuposanvl Ha NOPO2OBOM u3JaraeT B Mpejeax 3a1a4 Kypca TEOPETHIEeCKH 60-64 E/TlocpencTBenHo
yposie Y MPAKTUYECKU KOHTPOJIUPYEMbIA MaTEpHal. /3a4TeHo
Hu:xe moporosoro OTcyTCcTBHE IPU3HAKOB TIOPOTOBOTO YPOBHS: KOMITETECHIINU HEe C(hOPMUPOBAHHI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUU MPOJAEMOHCTPUPOBATh 00JIalaHne KOMIETCHIIMSIMH B 3auTeHo

CTaAaHJAPTHBIX CUTyalluAgX.




OneHnBaHUE Pe3yNbTaTOB OOYyUEHUsSI CTYAEHTOB MO AWCIMILIUHE OCYIIECTBISIETCS MO PErJIAMEHTY
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOUHOM aTTeCTalliu.
Kputepuu oneHuBaHus KOMIETEHUMNA HAa Ka)XJAOM dTalle U3y4yeHUs IUCHUIUIMHBI IS KaXI0ro
BHJIa OIICHOYHOTO cpenctBa W mpuBoaiaTcs B m. 4 ®OC. Htoromelii ypoBeHb CHOPMHPOBAHHOCTH
KOMITETCHIIMY MPU U3YYEHUH TMCUUIUTMHEI orpeensercs no tTadnune. [lpu aToM cieayer noHUMaTh, 4To
rpaHulla MEXAY YPOBHSIMH JUIsi KOHKPETHBIX PE3yJbTaTOB OCBOEHHUS 00pa30BaTEIbHOW MpPOTrpamMMbl
MOXET CMEIIAThCS.

YpoBenb ¢chopMHUPOBAHHOCTH Texkyuuii KOHTPOJIb IIpome:kyTounas
KOMIIeTEeHIIUH arrecranus
BBICOKHI1 BBICOKHI1
BBICOKHUI NPOOBUHYMbLLL 8bICOKUL
8bICOKUUL NPOOBUHY MBI
1nOpOo208bIl 8bICOKULL
8bICOKUUL nopo2oaulil
MPOJIBUHYTHII NPOABHHYTHIIH NPOABHUHYTBIH
NPOOBUHYMbLLL NnOp0o20o8blll
Nnopo2oaulil NnpPOOBUHY ML
IIOPOrOBBIN MOPOroBbIN MOPOroBbIN
HIKE TTOPOTOBOTO MOPOToBbIi HUZKe TOPOTr0BOT0
HHKe IOPOroBOro -

3. Mertoanueckue MaTepuaJbl, ONpeAe/silOINIe Mpoueaypbl OLEHMBAHWS 3HAHUM, YMEHHI,
HABBIKOB MJIU ONBITA JeATeJIbHOCTH, XapaKTePU3YIIIUX 3Tanbl GOpMHUPOBAHUSA KOMIIETEH NI,

Wtorosas aTTecranus Mo AUCUMUILIMHE SIBJISETCS MHTETPAJIBHBIM IOKA3aTeleM KadecTBa
TEOPETUYECKUX M TMPAKTUYECKUX 3HAHUM M HAaBBIKOB OOYYArOMIMXCSA MO AMCLUUIUIMHE U
CKJIa/IbIBAETCSI U3 OLIEHOK, MOJIYYEHHBIX B X0J1€ TEKYILEH U IPOMEKYTOUHON aTTECTALlUU.
Texymas arrectanus B CeMecTpe MNPOBOAMUTCS C IENIbI0 OOECIeYeHUss CBOEBPEMEHHON
oOpaTHON CBsI3U, I KOPPEKIMH OOY4YEeHHs, aKTUBH3AIlMH CaMOCTOSATEIbHOW paboThI
o0yJaronmxcs.

[IpomexyTouHass arTecTalusl TMpeAHAa3HaueHa s OOBEKTUBHOTO TOATBEPXKICHHUS H
OLICHUBAHUS JOCTHTHYTBIX PpPE3ylIbTaTOB OOY4YeHHMs] TIOCIE€ 3aBEpIICHHsS] HU3YyUeHUs
JTUCITUTUTAHBI.

Texyias aTTecraius OCyIIecTBISETCS ABa pa3a B ceMecTp (s cemecTpoB 16 Henenb):

o kouTpoibHas Touka Ne 1 (KT Ne 1) — BeicTaBnsieTcss B 3J€KTPOHHYIO BEJOMOCTh HE
no3aHee 8 Hemenu ydeOHOro cemecrtpa. Bkitowaer B ceOsl OLIGHKY MepONpUATH
TEKYIEro KOHTPOJS ayJUTOPHOM M CaMOCTOSTEIbHOM paboThl 00YyYaromerocs Mo
pasnenam/TeMaM y4eOHOW TUCHUILIIMHEI ¢ 1 Mo 8 Hexenmto yueOHOro cemecTpa.

o kouTpoibHas Touka Ne 2 (KT Ne 2) — BreicTaBnsieTcss B 3J€KTPOHHYIO BEOMOCTh HE
no3aHee 16 Hemenu ydyeOHOro cemecrtpa. Britouaer B ce0si OLIEHKY MepONpUATH
TEKYyILIero KOHTPOJsS ayAMTOPHOW M CaMOCTOSITEIbHOM pPaboThl 00YyYaromerocs Mo
pasnenam/TeMaM y4eOHOU TUCIUIIIMHEL ¢ 9 Mo 16 Henmemo yaeOHOTro ceMecTpa.

Pesynbrartel Tekymeld W TPOMEXKYTOYHOW aTTecTalud MOABOASATCS MO IIKale OabHO-
PEUTHHTOBOM CUCTEMBI.

Henean JTan pedTHHIOBOM cucTEMBI / Baan
OueHo4yHoe cpeacTBO MuHnvym Maxcrmym
1-16 Texymas arTecramus 36 60
1-8 KonTtpoabHnas Touka Ne 1 18 30
2 KonrtposnbHas padora Ne 1 6 10




4 KonrtponbHast pabora Ne 2 6 10
6 Jlomamnsist pabora Ne 1 3 5
8 Jomamnsist pabota Ne 2 3 5
9-16 KonTpoabHasi Touka Ne 2 36 60
10 KonTtponbHas pabora Ne 3 6 10
12 KonTtponbHas padora Ne 4 6 10
14 Jomarnsis pabota No 3 3 5
16 Jomarnsis pabota No 4 3 5
- IIpoMe:kyTOUHAsI aTTECTANUSA 24 40
- JK3aMeH - -
- Teopernyeckuii BOIpoc 6 10
- 3agaua 9 15
- 3amaua 9 15
- JK3aMeH - -
HNUTOI'O no gucumiinHe 60 100

Tpadsr:
- 32 HECBOEBPEMCHHYIO C/1ayy KOHTPOJBHON pabOThl MakCHMaJIbHAsi OICHKA MOXET OBITh
curmxkena Ha 10%.

- 3a HECBOEBPEMEHHYIO C/ady HWHIAMBUAYAIBHOTO JOMAIIHETO 3a/laHds MaKCHMalbHasl
OLIEHKA MOXET OBITh cHIbkeHa Ha 10%.

4. TunoBble KOHTPOJILHBbIE 3aIaHNsI HJIH HHbIE MaTePHAJIbl, HE00X0IMMBbIE JIJIsl OLeHKH 3HAHMIA,
yMeHH i, HABBIKOB



MUHHUCTEPCTBO HAYKHM 1 BBICIIETO OBPA3OBAHUA POCCUNCKOW ®EJEPAIIUU
®EJIEPAJIBHOE TOCYJTAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUSA

«HanunoHanbHBIA HCCAENOBATENbCKUN ANECPpHBIN yHUBepcurer « MUDHU»
OOHMHCKNMI MHCTUTYT aTOMHOWM 3HEePreTUKN-

dwman deneparbHOTO TOCyapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPeXIeH Vs BBICIIIEro 00pasoBaHIs
«Ha1moHasIbHBIV McCiIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTAEJIEHUE COUAJJIBHO-9KOHOMUMNYECKHUX HAYK

Hamnpasnenue 38.03.05. busznec-unpopmaruka
[Tpodunn IT- uadpacTpykTypa oOpranu3anuu
JlucruruimHa MeTo/1bl ONTHMaJIBHBIX PEHICHUH

3K3AMEHAIIMOHHBIN BUJIET Nel

1. Kakoii npousBoacTBeHHOM QyHKIMEN onrchiBaeTcs GpyHkuus Ko66a-/lyrnaca?
2. Bszammocss3p Mmoaenu Coiioy 1 ipousBocTBeHHON (yHKIMU Kob6a-/lyrnaca.
3. 3amaua Ne 1.

CocraBurenb 1O.H. A6pocbkuna
(moanuce)

HauvanpHuk oTnenenus

COLIMAIbHO-OKOHOMUYECKHUX HAyK A.A. Ky3nenosa
(TromucE)

« » 20 1.

10



MUHHUCTEPCTBO HAYKHU 1 BBICIIETO OBPA3SOBAHUA POCCUNCKOW ®EJEPAIINU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUA

«HanunoHanbHBIA HCCAENOBATENbCKUN ANECPpHBIN yHUBepcurer « MUDHU»
OOHMHCKNMI MHCTUTYT aTOMHOWM 3HEePreTUKN-

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

(IATD HVISTY MU®W)

OTAEJIEHUE COUAJJIBHO-9KOHOMUMNYECKHUX HAYK

Hanpasnenue 38.03.05. busHec-uH(popMaTnKa
[Tpodwis IT- uadpacTpykrypa opranuzanuu
Jucuunnuza MeToabl ONTUMAIBHBIX PEIICHUN

3K3AMEHAIIMOHHBIN BUJIET Ne2

=

Kakoii npon3BoACTBEHHON (HYHKIHEH OMHCHIBACTCS MYJIbTUILTUKATHBHAS QYHKITUS?

2. CUMIUIEKC-METO/I PEUICHUS 3aJlaydl JIMHCWHOTO IMporpaMMupoBanus. ONUCaHWe aJIropuTMa
pEIICHHUS.

3. 3amaua Ne 2.

CocraBuTens 10.H. AGpocbkuHa

(moamuce)

HauvansHuUK oTHEeneHus

COIIMAIbHO-OKOHOMUYECKHX HAyK A.A. Ky3nenosa
(TromucE)

« » 20 T

11



MUHHUCTEPCTBO HAYKHU 1 BBICIIETO OBPA3SOBAHUA POCCUNCKOW ®EJEPAIINU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUA

«HanunoHanbHBIA HCCAENOBATENbCKUN ANECPpHBIN yHUBepcurer « MUDHU»
OOHMHCKNMI MHCTUTYT aTOMHOWM 3HEePreTUKN-

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

(IATD HVISTY MU®W)

OTAEJIEHUE COUAJJIBHO-9KOHOMUMNYECKHUX HAYK

Hamnpasnenue 38.03.05. busznec-unpopmaruka
[Tpodunn IT- uapacTpykTypa Opranu3anuu
JucuunimHa MeTo/1bl ONTUMAJIBHBIX PEIICHUN

3K3AMEHAIIMOHHBINA BUIET Ne3

=

Kakoii nmpousBocTBeHHON (pyHKIIMEH onuckiBaeTcs GpyHkuus JleonTreBa?

2. TlocraHoBKa W peIICHUE 3aJa4d IIEJTOYUCIICHHOTO NporpammupoBanus. Merton ['omopwm.
Merto/ BeTBeW U rpaHUil.

3. 3amaua Ne 3.

CocraBurenb HO.H. A6pocbkuna
(moamnuce)

HavanpHuk oTaeneHus

COLMAIIBHO-DKOHOMUYECKUX HAyK A.A. Ky3nenoBa
(momnuce)

« » 20 T

12



MUHHUCTEPCTBO HAYKHU 1 BBICIIETO OBPA3OBAHUSA POCCUNCKOW ®EJEPALIUU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUSA

«HanunoHanbHBIA HCCAENOBATENbCKUN ANECPpHBIN yHUBepcurer « MUDHU»
OOHMHCKNMI MHCTUTYT aTOMHOWM 3HEePreTUKN-

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

(IATD HVISTY MU®W)

OTAEJIEHUE COUAJJIBHO-9KOHOMUMNYECKHUX HAYK

Hamnpasnenue 38.03.05. busznec-unpopmaruka
[Tpodunn IT- uadpacTpykTypa Opranu3anuu
JucuunimHa MeTo/1bl ONTUMAJIBHBIX PEIICHUN

3K3AMEHAIIMOHHBIN BUJIET Ned

1. Kakoii npon3BoACTBEHHON (D)yHKIMEH ONMUCHIBACTCS JIMHEHHAsS QyHKIHS?
2. IlocraHOoBKa U pelleHne TpaHCIIOPTHOM 3aaaun. PacnpeaenurenbHbIil MeTOT
3. 3amaga Ne 4.

CocraBurenb HO.H. A6pocbkuna
(moamnuce)

HavanpHuk oTaeneHus

COLMAIIBHO-DKOHOMUYECKUX HAyK A.A. Ky3nenoBa
(momnuck)

« » 20 T

13



MUHHUCTEPCTBO HAYKHU 1 BBICIIETO OBPA3SOBAHUA POCCUNCKOW ®EJEPAIINU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUA

«HanunoHanbHBIA HCCAENOBATENbCKUN ANECPpHBIN yHUBepcurer « MUDHU»
OOHMHCKNMI MHCTUTYT aTOMHOWM 3HEePreTUKN-

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

(IATD HVISTY MU®W)

OTAEJIEHUE COUAJJIBHO-9KOHOMUMNYECKHUX HAYK

Hanpasnenue 38.03.05. busHec-uH(popMaTnKa
[Tpodwis IT- uadpacTpykrypa opranuzanuu
Jucuunnuza MeToabl ONTUMAIBHBIX PEIICHUN

3K3AMEHAIIMOHHBIN BUJIET Ne5

1. Kakoii npon3BOACTBEHHON (hyHKIHMEH OonMHChIBaeTCS (QYHKIHS C MOCTOSIHHOM 3JIACTHYHOCTHIO
3aMEHbI?

2. TlocraHoBKa W pEIICHUE 3aJla4ll HEIMHCWHOTO IMPOTrPaMMHPOBAHUSA. METOJ MHOXHUTENEH
Jlarpanxa.

3. 3amaua Ne 5.

CocraBurenb HO.H. A6pocbkuna
(moamnuce)

HavanpHuk oTaeneHus

COLMAIIBHO-DKOHOMUYECKUX HAyK A.A. Ky3nenoBa
(momnuce)

« » 20 T

14



MUHHUCTEPCTBO HAVKU U BBICIIETO OBPA3SOBAHUA POCCUNCKON ®EJEPAIIUU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUSA

«HanunoHanbHBIA HCCAENOBATENbCKUN ANECPpHBIN yHUBepcurer « MUDHU»
OOHMHCKNMI MHCTUTYT aTOMHOWM 3HEePreTUKN-

dwman deneparbHOTO TOCyapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPeXIeH Vs BBICIIIEro 00pasoBaHIs
«Ha1moHasIbHBIV McCiIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTAEJIEHUE COUAJJIBHO-9KOHOMUMNYECKHUX HAYK

Hamnpasnenue 38.03.05. busznec-unpopmaruka
[Tpodunn IT- uadpacTpykTypa Opranu3anuu
JucuunimHa MeTo/1bl ONTUMAJIBHBIX PEIICHUN

3K3AMEHAIIMOHHBIN BUJIET Ne6

=

Kaxk omnpezaesnsiercst K03 GUIMEHT 371aCTHYHOCTH BBIMyCKa M0 (poHaaMm?

2. TlocTtaHoBka W peIICHHWE 3aJa4ll HEJIWHEHHOTO TPOTPAMMHUPOBAHUSA. DKOHOMHUYECCKAs
HHTEpIpeTaIys MHOXKHUTENeH Jlarpanka.

3. 3amaua Ne 6.

CocraBurenb HO.H. A6pocbkuna
(moamnuce)

HavanpHuK oTaeneHus

COLMAIIBHO-DKOHOMUYECKUX HAyK A.A. Ky3nenoBa
(momnuck)

« » 20 T

15



MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUSA

«HanunoHanbHBIA HCCAENOBATENbCKUN ANECPpHBIN yHUBepcurer « MUDHU»
OOHMHCKNMI MHCTUTYT aTOMHOWM 3HEePreTUKN-

dwman deneparbHOTO TOCYHaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpPeXIeHMs BBICIIIEr0 00pa3oBaHMs
«Ha1moHasIbHBIV McCiIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTAEJIEHUE COUAJJIBHO-9KOHOMUMNYECKHUX HAYK

Hamnpasnenue 38.03.05. busznec-unpopmaruka
[Tpodunn IT- uadpacTpykTypa Opranu3anuu
JucuunimHa MeTo/1bl ONTUMAJIBHBIX PEIICHUN

3K3AMEHAIIMOHHBIN BUJIET Ne7

1. Kak onpenensiercss K03)GUIMEHT IaCTHYHOCTH BBIITYCKA 110 TPYLy?
2. W3aep Ky POU3BOJICTBA, UX OMPEICICHUE, IPUHITATT MUHIMH3AIIH.
3. 3amaua Ne 7.

CocraBurenb 1O.H. A6pocbkuna

(nmoanuce)

HauansHuK oTHeneHus

COLIMAIBHO-OKOHOMUYECKHUX HAyK A.A. Ky3nenosa
(TroamucE)

« » 20 T

16



MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUSA POCCUNICKOU ®EJIEPAIINU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUSA

«HanunoHanbHBIA HCCAENOBATENbCKUN ANECPpHBIN yHUBepcurer « MUDHU»
OOHMHCKNMI MHCTUTYT aTOMHOWM 3HEePreTUKN-

dwman deneparbHOTO TOCYHaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPeXIeHVIs BBICIIIET0 00pa3oBaHIs
«Ha1moHasIbHBIV McCiIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTAEJIEHUE COUAJJIBHO-9KOHOMUMNYECKHUX HAYK

Hamnpasnenue 38.03.05. busznec-unpopmaruka
[Tpodunn IT- uadpacTpykTypa Opranu3anuu
JucuunimHa MeTo/1bl ONTUMAJIBHBIX PEIICHUN

3K3AMEHAIIMOHHBIN BUJIET Ne§

1. Kak onpenenstorcs cpeanue 3p(HEeKTHBHOCTH PECypCcoB?
2. Maxkcummusanus puOBUIH U CIIPOC Ha PECYPCHI, OTIpeieieHue 00beMa BBIITYCKa (PUPMOIA.
3. 3amaua Ne 8.

CocraBurenb HO.H. A6pocbkuna
(moamnuce)

HavanpHuK oTaeneHus

COLMAIIBHO-DKOHOMUYECKUX HAyK A.A. Ky3nenoBa
(momnuck)

« » 20 T

MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUNCKOM ®EJEPALIUU

17



OENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JEHHWE BBICIIETO OBPA3OBAHUA
«HauumoHanpHBI HCCNENOBATENbCKUU AACpHBIA YHUBepcurter « MUDU»

OOHMHCKMI MHCTUTYT aTOMHOV HepreTnKm-
dwmman demeparbHOTO TOCYAaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTesTbHOTO YUpeXXAeH s BBICIIIET0 00pa3oBaHvIst
«Ha1moHasIbHBIV McciIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTAEJIEHUE COIUAJIBHO-9KOHOMUMNYECKHUX HAYK

Hanpasnenue 38.03.05. busHec-uH(popMaTHKa
[Tpoduis IT- uadpacTpykrypa opranuzanuu
Jucuunnuza MeTtoabl ONTUMAIBHBIX PEIICHUN

3K3AMEHAIIMOHHBIN BUJIET Ne9

1. Cdopmynupyiite akCHOMY U 3a1a4¥ IPOU3BOAMUTEINS B MATEMaTHUECKOU (hopme.
2. KonkypeHtHas pupma, yrpasiseMas TPYJIOM B KPATKOCPOYHOM H JIOJITOCPOYHOM ITEPHOJIaX.
3. 3amaua Ne 9.

CocraBurenb 1O.H. A6pocbkuna

(mozrucs)

HauanpHuk oTaeneHus

COLMAIIBHO-DKOHOMUYECKUX HAyK A.A. Ky3nenoBa
(momnuck)

« » 20 T

MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUNCKOM ®EJEPALIUU
®EJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJJAEHUE BBICUIETO OBPA3OBAHUSA

18



«HanuoHanbHBIH HCCAENOBATENbCKUN ANECPpHBIN yHUBepcurer «MUDHU»
OOHMHCKNMI MTHCTUTYT aTOMHOWM 3HEePreTUKN-

dwmman demeparbHOTO TOCYAaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTesTbHOTO YUpeXXAeH s BBICIIIET0 00pa3oBaHvIst
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(VIATD HUSTY MU®DU)

OTAEJIEHUE COIUAJIBHO-O9KOHOMUMNYECKHUX HAYK

Hanpasnenue 38.03.05. busHec-uH(popMaTHKa
[Tpodwis IT- uadpacTpykrypa opranuzanuu
Jucuunnnza MeTobl ONTUMAIBHBIX PEIICHUM

3K3AMEHAIIMOHHBINA BUIET Nel0

=

[ToHsITHE 371aCTUYHOCTH, SJACTHYHOCTD MPEII0KEHHUS I10 IICHE.

2. TloHsATHE MOHOIOJHH, YCJIOBHS MaKCHMH3AIMH TPHOBUIM JJIsi MOHOIIOJIKCTA, aJTOPUTM
W3MEPEHHUs] MOHOIIOJIHOW BiacTh. EcTecTBeHHAss MOHOIIONMS U YCJIOBUS €€ BO3HUKHOBCHUS,
PETYJIMPOBAHUE HOPMBI IOXOJHOCTH €CTECTBEHHOW MOHOIIOIHH.

3. 3amaua Ne 10.

CocraBurenb FO.H. A6pocbkuna
(moamnuce)

HavanpHuk oTaeneHus

COLMAIIBHO-DKOHOMUYECKUX HAyK A.A. Ky3nernoBa

(momnuce)

« » 20 T

19



MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUSA

«HanuoHalbHBIA HCCHNENOBATEIBbCKUN AAepHBIN YyHUBepcuTter « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOWM 3HEePreTUKN-

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

(IATD HVISTY MU®W)

OTAEJIEHUE COUAJJIBHO-9KOHOMUMNYECKHUX HAYK

Hamnpasnenue 38.03.05. busznec-unpopmaruka
[Tpodunn IT- uadpacTpykTypa Opranu3anuu
JucuunimHa MeTo/1bl ONTUMAJIBHBIX PEIICHUN

3K3AMEHAIIMOHHBINA BUJIET Nell

1. OmnpenencHue u MareMatudeckas Gopmanusanus K03(PPHUIUCHTOB JIACTUYHOCTH CIIPOca IS
cirydast QyHKIIUA MHOTHX TTIEPEMEHHBIX.

2. Buusame 3arpar Ha IeHOOOpa3OBaHHE, LEHOOOpa3oBaHHE IO CXeMe JABOHMHOro Tapuda,
IICHOBAA [II/ICKpI/IMI/IHaIII/Iﬂ (YCJ'IOBI/U[ OCYIIIGCTBJIGHI/I?I n neiu, HCpBOﬁ CTCIICHU, BTOpOfI
CTENEHH, TPEThel CTemeHH), TpaHCPepTHOE ICHOOOpa3oBaHHE Ha (GHUPMAxX CO CIIOKHOM
CTPYKTYPOH, MEKTyHAPOIHOE 1IEeHOOOpa30BaHHe, [TaKETHOE 1IeH000pa30BaHue,
KOPPEKTHPOBKA IIEH.

3. 3amaua Ne 11.

CocraButens 10.H. A6pocbkuna

(moamnuce)

HavanpHuk oTaeneHus

COLMAIIBHO-DKOHOMUYECKUX HAyK A.A. Ky3nenoBa
(momnuck)

« » 20 T
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MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OBPA3OBAHUSA

«HanunoHanbHBIA HCCAENOBATENbCKUN ANECPpHBIN yHUBepcurer « MUDHU»
OOHMHCKNMI MHCTUTYT aTOMHOWM 3HEePreTUKN-

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPeXXIeHVIS BBICIIIET0 00pa3soBaHs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI sepHbIV yHUuBepcuTeT « MUDVI»

(IATD HVISTY MU®W)

OTAEJIEHUE COUAJJIBHO-9KOHOMUMNYECKHUX HAYK

Hamnpasnenue 38.03.05. busznec-unpopmaruka
[Tpodunn IT- uadpacTpykTypa Opranu3anuu
JucuunimHa MeTo/1bl ONTUMAJIBHBIX PEIICHUN

3K3AMEHAIIMOHHBINA BUJIET Nel2

=

Onwucanue u MaTeMaTHUecKasi GopMaIu3aIis MOJICIH JBaHCa, €€ SKOHOMUYECKUN CMBICIL.

2. Tlonsatue onwromnonuu, Moaenu oymromnonmnu 6e3 cropopa (Kypuo, Crakensbepra, beprpana),
MO/IEJI OJIUTOTIOJINU CO CTOBOPOM.

3. 3Bamaua Ne 12.

CocraBurenb HO.H. A6pocbkuna
(moamnuce)

HavanpHuK oTaeneHus

COLMAIIBHO-DKOHOMUYECKUX HAyK A.A. Ky3nenoBa
(momnuck)

« » 20 T

21



MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®ENEPALIUU
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJBHOE YUYPEX/JEHUE BBICUIETO OBPA30OBAHUSA

«HaumoHanpHBIH UCCIENOBATENbCKUNU AACEPHBIU YyHUBepcuTeT « MUDU»

OOHMHCKMI MHCTUTYT aTOMHOV 3HepreTuKm-
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«HaryoHaIbHbIN MccTIeoBaTe IbCKUM SaepHbI yHVBepcuTeT «MUDV»

(VIATD HUSTY MU®W)

OTAEJIEHUE COIUAJBHO-9KOHOMMNYECKHUX HAYK

Hamnpasnenue 38.03.05. busznec-unpopmaruka
[Tpodunn IT- uadpacTpykTypa oOpranu3anuu
JlucruruimHa MeTo/1bl ONTHMaJIBHBIX PEHICHUH

3K3AMEHAIIMOHHBINA BUJIET Nel3

1. Onwucanue u MmaTremaTuueckas popmanuzanus Mojenu Coioy, ee 3JKOHOMUYECKHH CMBICIL.
2. Tlonsarue r3¢pdexra MyIbTUILIMKATOPA, ATITOPUTM pacyeTa.
3. 3amaua Ne 13.

CocraBuTens 10.H. AGpocbkuHa

(moanuce)

HauansHuUK oTHeneHus

COLIMAIbHO-OKOHOMUYECKHUX HAyK A.A. Ky3nenosa
(TromucE)

« » 20 1.

22



MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEXJEHUE BBICIIETO OBPA3OBAHHUSA

«HanunoHanbHBIA HCCAENOBATENbCKUN ANECPpHBIN yHUBepcurer « MUDHU»
OOHMHCKNMI MHCTUTYT aTOMHOWM 3HEePreTUKN-

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPeXXIeHVIS BBICIIIET0 00pa3soBaHs
«Ha1moHayIbHBIV McciIeoBaTe IbCKI AepHbI yHuBepcuTeT « MUDV»

(IATD HVISTY MU®W)

OTAEJIEHUE COUAJJIBHO-9KOHOMUMNYECKHUX HAYK

Hamnpasnenue 38.03.05. busznec-unpopmaruka
[Tpodunn IT- uadpacTpykTypa Opranu3anuu
JucuunimHa MeTo/1bl ONTUMAJIBHBIX PEIICHUN

3K3AMEHAIIMOHHBINA BUIET Nel4

1. Onwucanue craoHapHbIX TpaekTopuil Moaenu Cooy.
2. Tlonsarue r3¢pdexra MyIbTUILIMKATOPA, ATITOPUTM pacyeTa.
3. 3amaua Ne 14.

CocraButens 10.H. AGpocbkuHa

(nmoanuce)

HauansHuK oTHeneHus

COLIMAIBHO-OKOHOMUYECKHUX HAyK A.A. Ky3nenoBa
(TroamucE)

« » 20 T

23



MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUSA

«HanunoHalbHBIH UCCAENOBATEIbCKUMN AAEepHBIN yHUBepcuTeT «MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOWM 3HEePreTUKN-

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

(IATD HVISTY MU®W)

OTAEJIEHUE COUAJJIBHO-9KOHOMUMNYECKHUX HAYK

Hamnpasnenue 38.03.05. busznec-unpopmaruka
[Tpodunn IT- uadpacTpykTypa Opranu3anuu
JucuunimHa MeTo/1bl ONTUMAJIBHBIX PEIICHUN

3K3AMEHAIIMOHHBINA BUIET Nel5

1. T'paduueckuii MeTOM pELIEHHs 3aJadd JIMHEHHOro mporpammupoBaHuslloHsITHE CKOPOCTH
oOpalleHuUs JICHET, aITOPUTM pacyueTa.

2. OcHOBHBIC MOHATHA Teopuu rpadoB: rpad, pedpo, OPUEHTUPOBAHHBIN 1 HEOPHUEHTUPOBAHHBIN
rpad, neTisi, KpaTHele pedpa, H30JUpOBaHHAs BEpIINHA, KOHIIEBAas BEpIINHA, MAPIIPYT, LEMb,
pOCTast LEIb, UK

3. 3Bamaua Ne 15.

CocraBurens 10.H. A6pocbkuna

(moamnuce)

HavanpHuk oTaeneHus

COLMAIIBHO-DKOHOMUYECKUX HAyK A.A. Ky3nenoBa
(momnuce)

« » 20 T
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MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUA POCCUNCKOW ®EJEPAIIUU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUSA

«HanunoHanbHBIA HCCAENOBATENbCKUN ANECPpHBIN yHUBepcurer « MUDHU»
OOHMHCKNMI MHCTUTYT aTOMHOWM 3HEePreTUKN-

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

(IATD HVISTY MU®W)

OTAEJIEHUE COUAJJIBHO-9KOHOMUMNYECKHUX HAYK

Hanpasnenue 38.03.05. busHec-uH(popMaTnKa
[Tpodwis IT- uadpacTpykrypa opranuzanuu
Jucuunnuza MeToabl ONTUMAIBHBIX PEIICHUN

3K3AMEHAIIMOHHBIN BUJIET Nel6

1. Cumriuiekc-MeTOo/| pelieHus 3aJadd JMHEWHOTro MporpaMMmupoBanus. ONHCaHUE aaropuTMa
pelIeHuS.

2. OCHOBHBIC TIOHSITHSI TEOPUH T'padoOB: MATPUIIA CMEKHOCTH M MATPHUIIA HHIMICHTHOCTH rpada
u oprpada, CBSI3HBII 1 HECBA3HBIN rpad.

3. 3amaua Ne 16.

CocraBurenb HO.H. A6pocbkuna

(moamnuce)

HavanpHuk oTaeneHus

COLMAIIBHO-DKOHOMUYECKUX HAyK A.A. Ky3nenoBa
(momnuce)

« » 20 T
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MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUSA

«HanunoHanbHBIA HCCAENOBATENbCKUN ANECPpHBIN yHUBepcurer « MUDHU»
OOHMHCKNMI MHCTUTYT aTOMHOWM 3HEePreTUKN-

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

(IATD HVISTY MU®W)

OTAEJIEHUE COUAJJIBHO-9KOHOMUMNYECKHUX HAYK

Hamnpasnenue 38.03.05. busznec-unpopmaruka
[Tpodunn IT- uadpacTpykTypa Opranu3anuu
JucuunimHa MeTo/1bl ONTUMAJIBHBIX PEIICHUN

3K3AMEHAIIMOHHBINA BUIET Nel7

1. TlocraHOBKa W peIICHHWE 3aJaud IIEJIOYMCIEHHOTO MporpammupoBanus. Meron ['omopu.
Onucanue aaropuTMa pereHus

JepeBo penienuii. Onucanue aaropuTMa MmocTpOSHUS

3. 3amaua Ne 17.

N

CocraBurenb HO.H. A6pocbkuna
(moamnuce)

HavanpHuK oTaeneHus

COLMAIIBHO-DKOHOMUYECKUX HAyK A.A. Ky3nenoBa
(momnuck)

« » 20 T

MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUMCKON ®EJEPAILIUU
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OENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JEHHWE BBICIIETO OBPA3OBAHUA
«HauumoHanpHBI HCCNENOBATENbCKUU AACpHBIA YHUBepcurter « MUDU»

OOHMHCKMI MHCTUTYT aTOMHOV HepreTnKm-
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIEro 00pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTAEJIEHUE COIUAJIBHO-9KOHOMUMNYECKHUX HAYK

Hanpasnenue 38.03.05. busHec-uH(popMaTHKa
[Tpoduis IT- uadpacTpykTypa opranuzanuu
Jucuunnuza MeTtoabl ONTUMAIBHBIX PEIICHUN

3K3AMEHAIIMOHHBINA BUIET Nel8

1. TloctraHoBKa M peEIIEHHE 3aJadd LEJIOYHUCIEHHOrO MPOrpaMMHpOBaHMsS. METOA BETBEH H
rpanuil. OnrcaHue airOpUTMa PEIICHUSI.

OmnpeneneHue KpaTyaiiero myTd. MeTo MpUCBOCHHS METOK.

3. 3Bamaua Ne 18.

N

CocraBurenb HO.H. A6pocbkuna
(moanuce)

HauansHuUK oTHeneHus

COLIMAIbHO-OKOHOMUYECKHUX HAyK A.A. Ky3nenosa
(TromucE)

« » 20 1.
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MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUSA

«HanunoHanbHBIA HCCAENOBATENbCKUN ANECPpHBIN yHUBepcurer « MUDHU»
OOHMHCKNMI MHCTUTYT aTOMHOWM 3HEePreTUKN-

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

(IATD HVISTY MU®W)

OTAEJIEHUE COUAJJIBHO-9KOHOMUMNYECKHUX HAYK

Hanpasnenue 38.03.05. busHec-uH(popMaTnKa
[Tpodwis IT- uadpacTpykTypa opraHuzanuu
Jucuunnuza MeToabl ONTUMAIBHBIX PEIICHUN

3K3AMEHAIIMOHHBIN BUJIET Nel9

1. TlonsaTme NUHEHHOHN 3a7a4yMl TUIAHUPOBAHUS MPOU3BOJICTBA, MaTeMaTHyecKas (popMan3arus,
SKOHOMUYECKHUM CMBICII.

[TocTpoeHre KOMMYHUKAIMOHHOW CETU MUHUMAIbHOMW JITTUHBI.

3. 3amaua Ne 19.

N

CocraBuTens 10.H. AGpocbkuHa

(moanuce)

HauansHuUK oTHeneHus

COLIMAIbHO-OKOHOMUYECKHUX HAyK A.A. Ky3nenosa
(TromucE)

« » 20 1.

MUHUCTEPCTBO HAYKU U BBICIIETO OBPA3OBAHUS POCCUNCKON ®EJEPALIUN
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OENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JEHHWE BBICIIETO OBPA3OBAHUA
«HauumoHanpHBI HCCNENOBATENbCKUU AACpHBIA YHUBepcurter « MUDU»

OOHMHCKMI MHCTUTYT aTOMHOV HepreTnKm-
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIEro 00pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTAEJIEHUE COIUAJIBHO-9KOHOMUMNYECKHUX HAYK

Hanpasnenue 38.03.05. busHec-uH(popMaTHKa
[Tpoduis IT- uadpacTpykTypa opranuzanuu
Jucuunnuza MeTtoabl ONTUMAIBHBIX PEIICHUN

3K3AMEHAIIMOHHBINA BUIET Ne20

1. TloHsATHE Y3KHX MECT MPOU3BOCTBA, AJITOPUTM PACIIUBAHHS Y3KUX MECT ITPOU3BOJICTBA.
2. TlocTpoeHne MaKCUMAIIBHOTO TTOTOKA B ceTH. ONMUCaHUE allTOPUTMA ITOCTPOCHHSI.
3. 3amaua Ne 20.

CocraBurenb HO.H. A6pocbkuna
(moamnuce)

HauanpHuK oTHeneHus

COIIMAIbHO-OKOHOMUYECKHUX HAyK A.A. Ky3nenosa
(TroamucE)

« » 20 T

29



MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUSA

«HaumoHanpHBI HCCNENOBATENbCKUU AAEpHBIA YyHUBepcurter « MUDU»

OOHMHCKNMI MHCTUTYT aTOMHOM 3HEepPreTUKN-

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

(IATD HVISTY MU®W)

OTAEJIEHUE COUAJJIBHO-9KOHOMUMNYECKHUX HAYK

Hamnpasnenue 38.03.05. busznec-unpopmaruka
[Tpodunn IT- uadpacTpykTypa Opranu3anuu
JucuunimHa MeTo/1bl ONTUMAJIBHBIX PEIICHUN

3K3AMEHAIIMOHHBINA BUJIET Ne21

1. Yro Takoe urpa ¢ HyJeBOW CyMMOH, UTPOK, CTpaTerus Urpoka, KOHEYHasl Urpa, IjiaTexHast
MaTpHUlla, YUCTask CTpaTerus?

2. Kpurepnii Jlannaca, Baneaa, I'ypBuna, CaBuaka, MAaKCUMaJIbHOTO ONTUMH3Ma Ui MaTPHIIbI
BBIUTPBILIEH.

3. 3amaua Ne 21.

CocraBurenb 10.H. AGpocbkuHa
(moamuce)
HaganpHuKOTHETICHUS
COIIMAIbHO-OKOHOMUYECKHX HAyK A.A. Ky3nenoBa
(TromucE)
« » 20 1.
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MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUSA

«HanuoHalbHBIA HCCHNENOBATEIBbCKUN AAepHBIN YyHUBepcuTter « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOWM 3HEePreTUKN-

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

(IATD HVISTY MU®W)

OTAEJIEHUE COUAJJIBHO-9KOHOMUMNYECKHUX HAYK

Hanpasnenue 38.03.05. busHec-uH(popMaTnKa
[Tpodwis IT- uadpacTpykTypa opraHuzanuu
Jucuunnuza MeToabl ONTUMAIBHBIX PEIICHUN

3K3AMEHAIIMOHHBINA BUJIET Ne22

1. Omnpenenenue u MareMatudeckas GopManuzamnus Ko3(PpPUIIHEHTOB ATACTHYHOCTH CIIpoca IS
cirydast QyHKIIUA MHOTHX TTIEPEMEHHBIX.

2. Kpurepuii Jlannaca, Banbna, ['ypBuna, CaBumka, MaKCUMAJIBHOTO ONTUMU3MA JI1 MATPULIBI
IIPOUTPBILLIEH.

3. 3amaua Ne 22.

CocraBuTens 10.H. AGpocbkuHa

(moamuce)

HavansHuk otnenenus
COIIMAIbHO-OKOHOMUYECKHX HAyK A.A. Ky3nenosa

(TromucE)

« » 20 T
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MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YYPEXJEHUE BBICHIETO OFPA3OBAHHUSA

«HanunoHanbHBIA HCCAENOBATENbCKUN ANECPpHBIN yHUBepcurer « MUDHU»
OOHMHCKNMI MHCTUTYT aTOMHOWM 3HEePreTUKN-

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

(IATD HVISTY MU®W)

OTAEJIEHUE COUAJJIBHO-9KOHOMUMNYECKHUX HAYK

Hanpasnenue 38.03.05. busHec-uH(popMaTnKa
[Tpodwis IT- uadpacTpykTypa opraHuzanuu
Jucuunnuza MeToabl ONTUMAIBHBIX PEIICHUN

3K3AMEHAIIMOHHBIN BUJIET Ne23

1. Omnucanue u MareMaTuueckasi popmainsanusi MOAEIU DBaHCa, €€ SKOHOMUYECKUIN CMBICI.
2. TloHsTne OMMATPUYHON UTPBI, KOOIIEPATUBHbBIE U HEKOOIIEPATUBHBIE UTPHI.
3. 3amaua Ne 23.

CocraBurenb FO.H. A6pocbkuna
(moamnuce)

HavanpHuk oTaeneHus

COLMAIIBHO-DKOHOMUYECKUX HAyK A.A. Ky3nenoBa
(momnuck)

« » 20 T
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MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YYPEXJEHUE BBICHIETO OFPA3OBAHHUSA

«HanunoHanbHBIA HCCAENOBATENbCKUN ANECPpHBIN yHUBepcurer « MUDHU»
OOHMHCKNMI MHCTUTYT aTOMHOWM 3HEePreTUKN-

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

(IATD HVISTY MU®W)

OTAEJIEHUE COUAJJIBHO-9KOHOMUMNYECKHUX HAYK

Hamnpasnenue 38.03.05. busznec-unpopmaruka
[Tpodunn IT- uadpacTpykTypa Opranu3anuu
JucuunimHa MeTo/1bl ONTUMAJIBHBIX PEIICHUN

3K3AMEHAIIMOHHBINA BUJIET Ne24

1. Onwucanue u matremaTuueckas popmanuzanus Mosenu Cooy, ee 3JKOHOMUYECKHH CMBICIL.
2. Tlonsrue paBHoBecue Homra, kpurepwuii paBHOBecHs, apOuTpaskHas cxema Hoama.
3. 3amaua Ne 1.

CocraButens 10.H. AGpocbkuHa

(nmoanuce)

HauansHuK oTHeneHus

COLIMAIBHO-OKOHOMUYECKHUX HAyK A.A. Ky3nenosa
(TroamucE)

« » 20 T
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MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30BAHHUA

«HanunoHanbHBIA HCCAENOBATENbCKUN ANECPpHBIN yHUBepcurer « MUDHU»
OOHMHCKNMI MHCTUTYT aTOMHOWM 3HEePreTUKN-

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPeXXIeHVIS BBICIIIET0 00pa3soBaHs
«Ha1moHaIbHBIV McciIeoBaTe IbCKIN AnepHbI yHuBepcuTeT « MUDV»

(IATD HVISTY MU®W)

OTAEJIEHUE COUAJJIBHO-9KOHOMUMNYECKHUX HAYK

Hamnpasnenue 38.03.05. busznec-unpopmaruka
[Tpodunn IT- uadpacTpykTypa Opranu3anuu
JucuunimHa MeTo/1bl ONTUMAJIBHBIX PEIICHUN

3K3AMEHAIIMOHHBINA BUJIET Ne25

1. Omnucanue cranMoHapHBIX TpaekTopuil Mmogenu Coioy.
2. TloHsATre HEMPEPHIBHOMN UTPHI, TO3UIIMOHHON UTPBI, UX OTJIMYHE OT OUMATPHUUYHBIX UTP.
3. 3amaua Ne 25.

CocraButens 10.H. AGpocbkuHa

(nmoanuce)

HauansHuK oTHeneHus

COIIMAIbHO-OKOHOMUYECKHUX HAYK A.A. Ky3nenosa
(TroamucE)

« » 20 T
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0) Kpumepuu OUeHUBAHUA KOMNEMeHYUIl (Pe3y1bmamog):

ITo pe3ynpTaTam caadym 3adera CTYJAEHT MOJDKEeH 3HaTh B cooTBeTcTBUU ¢ [1K-2, [1K-3 u OIICK-2
TUTIOBBIE METOAUKH, MH)OPMAIIHOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH M ACUCTBYIOUIYI0O HOPMAaTUBHO-
IIPaBOBYIO 0a3y, yMETb NPUMEHATh METOJbl SKOHOMHUKO-MAaTEMAaTUYECKOI0 aHAJIN3a U MOJIEIUPOBAHHUSA,
TEOPETUYECKOI0 U SKCIIEPUMEHTAIBHOIO MCCIEN0BAaHUA Ul pacueTa IKOHOMUYECKHMX M COLHaIbHO-
SKOHOMHMYECKMX IIOKa3aTelel, XapaKTepU3yIOLUX JAEATEJbHOCTh  XO3AHCTBYIOIIMX CYOBEKTOB;
NPUMEHSATh THIIOBBIE METOJAbI W METOJUKHU; MPOBOAUTH U OOOCHOBBIBATH PACUETHI, MPOBEICHHBIE IO
BBIODaHHBIM METOJAaM M METOAMKAaM, BIaJeTh HABBIKAMHM INPUMEHEHUS COBPEMEHHOI'0 3KOHOMMKO-
MaTEMaTHYECKOr0 MHCTPYMEHTApHsl JJIs PELICHUS] SKOHOMMUYECKHUX U COLMAIbHO-3KOHOMUUYECKUX 33]1a4;
HABBIKAMU IIPOBEJICHUS PACUETOB I COCTABJICHUS JKOHOMMYECKHMX DAa3ZciiOB IUIAHOB; HABBIKAMU
aHaJlu3a M COAEpXKATEIbHOM MHTEpHpEeTaluu IMOJIYYEHHBIX pe3ylbTaTOB; METOJUMKONM IOCTPOEHUS,
aHaJln3a M IPUMECHEHHsS MaTEMaTHUYECKUX METOJOB Ul OLEHKH COCTOSHUS U IIPOTHO3a DPa3BUTHUSA
JESTEeTbHOCTH XO3IHCTBYIOLINX CYOBEKTOB.

3ayeT/sK3aMeH MPOBOJUTCS YCTHO M BKIIIOYAET B ceOsl OTBET Ha JiBa TEOPETUUYECKHX BOIpOCa U
pellIeHre OJTHOM 3a/1a4 U3 pa3InYHbIX pa3JIeoB Kypca.

[IpennogaBaTens MONOJHUTENBHO OTMEYAET IIOCEUIAEMOCTh 3aHATUM M OLICHMBACT KaXKI0e
IIPOIYILIEHHOE 3aHATHE B IATh 0a/u10B. Kaxko0e mpomnyiieHHoe 3aHATHE «OTpadaThIBaeTCsA» IMIyTEM OTBETA
Ha JIOTNOJIHUTEJIbHBIA BOIPOC W/WIIK pelleHHe JONOIHUTENbHOM 3a/1aul Ha 3a4eTe, OLIEHUBAaeMble TaKKe B
ATk 0aiioB. CTyJEHT MMEET MPaBO OTKA3aThCsl OT OTBETA Ha JOIOJHUTENIBbHBIN BOMPOC WIN PEIICHUs
JONOJTHUTEIBHOM 3a1a4l 0 pe3yiibTaTaM MPOITyCKa 3aHATHH, 0IHAKO U3 CYMMBI ITOJIyYE€HHbIX OaljIoB 3a
3a4eT/9K3aMeH OTHHUMAETCS 110 MATh OAJUIOB 32 KaXKABIN MPOITYyCK 3aHATHUS.

3ayeT/7K3aMeH OLIEHUBAETCA 10 CTO OaJuIbHOM cucteme, ucnoiabzyemoit B UATO HUAY MUOU.
[IpenonaBatenp, orieHUBas pabOTy, IPUIEPKUBAETCS CIASAYIOUIMX KPUTEPUEB OLICHUBAHUS: OLICHUBAETCS
B 40 GamioB, TeopeTnueckuii Bonpoc — 30 6aIoB:

1) 3ajmauya pemieHa BEPHO, HAa TEOPETUYECKHE BOMPOCHI JaHbl BEpPHBIE OTBETHI,
HEOTpabOTaHHBIX MPOMycKoB HeT — 100 Oanos;
2) Pacyersl B 3amade BBIMIOJIHEHBI C OJHOW-ABYMS apU(METUYCCKHUMH ONIMOKaMH, HE

BIUSIONIMMH Ha JajbHEeHIIne pacueThl, TOr/a 3ajada oleHuBaeTcs B 29 0amioB, Ha TEOpeTHYECKUE
BOIIPOCHI JJaHbl BEPHbIE OTBETHI — 89 OAIIOB;
3) pacueTsl BHIMOJIHEHBI ¢ OoJiee YeM TpeMsl apu(PpMETHUECKUMH OIIMOKAMU, HE BIUSIOIINMU
Ha JlalbHEWIIne pacyeThl, TOr/Aa 3ajada oleHuBaeTcs B 19 0amioB, Ha TEOpETHUECKHUE BOMPOCHI JTaHBI
BEpHbIE OTBETHI — 79 6aIIOB;
4) €ClIi pacueThl BBINOJHEHBI C Oonee YeM Tpems apupMeTHYeCKUMHU OIIMOKaMu,
BIUSIONIMMH HA JAIbHEUIIINE pacueThl, TO 3a/1a4a OTIPABIAETCS Ha 10padOTKYy.
AHaJOrMYHO OIICHMBAaeTCd OTBET Ha TeopeTHuueckuid Bompoc. OrleHuBaeTcs IOJHOTA,
apryMeHTUPOBaHHOCTb, IPUMEHEHHE MATEMATHUECKOTO HHCTPYMEHTAPHUSL.
68) onucanue WKaavl OUEeHUGAHUA:
- 01 90 1o 100 6a110B — OTINYHO;
- oT 75 no 89 6aninoB — XOpoIIo;
- oT 60 10 74 GannoB — yIOBIETBOPUTEIHHO;
- meHee 60 O6aNIJIOB — HEYIOBJIETBOPUTEIHHO.
CyMMapHO OIleHKa 3a 3aueT/3k3aMeH cocTaBisieT 40 6aioB ¢ y4eToM TOro, 4to padoTa B cemecTpe
110 KOHTPOJILHBIM TOUKaM cocTaBiisieT 60 6amios.
IIpu 3auere Ge3 olEeHKH, B Cilydae, eclM cyMMa HaOpaHHBIX OamioB cocraBisier MeHee 60 — He
3a4TeHo, O0ojiee 60 — 3aUTEHO.

MUHUCTEPCTBO HAYKU U BBICIIETO OBPA3OBAHUS POCCUNCKON ®EJEPALIUN
®EJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXJEHUE BBICUIETO OBPA3OBAHUS
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«HanuoHanbHBIH HCCAENOBATENbCKUN ANECPpHBIN yHUBepcurer «MUDHU»
OOHMHCKNMI MTHCTUTYT aTOMHOWM 3HEePreTUKN-

drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(VIATD HUSTY MU®DU)

OTAEJIEHUE COIUAJIBHO-O9KOHOMUMNYECKHUX HAYK

Hamnpasnenue 38.03.05. busznec-unpopmaruka
[Tpodunn IT- uadpacTpykTypa Opranu3anuu
Jucuunnuza MeTtoabl ONTUMAIBHBIX PEIICHUN

THUITIOBBIE 3AJTAYH K DK3AMEHY

3aoaua 1. O pupMe ¢ MyIbTUIUIMKATUBHON IPOM3BOJICTBEHHON (PYHKITMEH M3BECTHBI CIIETYIOIIHIE
daxThl. B HacTosIEee BpeMsi OCHOBHBIE POU3BOICTBEHHBIE (GOHIBI UpMBI olieHnBaroTcs B K = 108 nen.
en., Bcero B (upme 3anarto L = 103 coTpyaHMKOB, KaXublii W3 KOTOPBIX MPOW3BOMMT IPOJYKIHH B
cpennem Ha M = 10* nen. en. B Mec. Jlug yBenuueHus BbITycka Ha @ = 3% HEOOXOAMMO YBEIMYHUTH
OCHOBHBIE ITPOU3BOJICTBEHHBIC (DOHABI HAa D = 6% WM YBETHMYUTh YUCICHHOCTh paOOTHUKOB Ha C = 9%.
Tpebyercst HaTH IPOU3BOJICTBEHHYIO (PYHKIIUIO.

3aoaua 2. O pupMe ¢ MyIbTUIUIMKATUBHON IPOM3BOJICTBEHHON (PYHKITMEH M3BECTHBI CIIETYIOIIHIE
daxThl. B HacTosIee BpeMsi OCHOBHBIE POU3BOICTBEHHBIE (GOHIBI hupMbI onieHnBaroTcs B K = 108 nen.
en., Bcero B (upme 3anarto L = 103 coTpyanuKoB, Kakuplii M3 KOTOPHIX MPOW3BOJUT MPOIAYKIUH B
cpennem Ha M = 10* nen. en. B Mec. Jlng yBenuueHus Boiycka Ha @ = 3% HEOOXOAMMO YBEIMYHUTH
OCHOBHBIE ITPOU3BOJICTBEHHBIC (DOHABI HAa D = 6% WM YBETHMYUTh YUCICHHOCTh pabOTHUKOB Ha C = 9%.
UsBectHa cpenHsis 3apaboTHas mwiata W = 103 feH. en. B Mec. W MEpHOJ aMOPTH3ALMH OCHOBHBIX
NPOU3BOJACTBEHHBIX (oHIOB N = 12 wmec. Tpebyercs paccuuTarh ONTUMAIBHBI pa3Mep
MIPOM3BOJICTBEHHBIX (DOHIIOB M ONTHMAIBHYIO YUCIEHHOCTh PAOOTHHKOB. 3aTeM HYKHO ONPEAEIUTH, BO
CKOJIKO pPa3 yBEIMUYUTCS NpuUOBUIL (UPMBI MPU MEpexofe K ONTHUMAJIbHBIM 3arparaM (hakTopoB
IPOU3BOCTBA.

3aoaua 3. Ha pbiHKEe HEKOTOpOro ToBapa (yHKIMs npeanoxenus S(P) = 2p - 2, a pyHKums
cripoca D(p) = 10 - p. Tpebyercst onpeaeanTh, BO CKOIbKO pa3 U3MEHHUTCSI PABHOBECHAs [IEHA TOBapa,
peann30BaHHBIM CHOPOC W BBIpYYKa MPOU3BOAWTENS NpU BBEACHUM akmu3a mo craBke t € (0,1).
[Tonmy4yennble GpOpMyNbl HYXKHO MHTEPIPETHUPOBATh MPH YCTAHOBJIEHUHM CTABKHM akIU3a Ha ypoBHeE 1, 5,
20, 50 1 90%.

3adaua 4. ®ynkums cnpoca Hekotoporo ToBapa D(p) = 100 — 2p?. HaiiTu >1aCTHYHOCTS
crpoca oT 1eHbl £ mpu niese p = 5.

3a0aua 5. ®yukuusa cmpoca Hekotoporo ToBapa D = 50— 3p; + 2p, +0,4y. Haiitu
3JIaCTUYHOCTh CIPOCa IO COOCTBEHHOM 1eHe Ej, , MEPEKPECTHBIH KOIPOHUIMEHT 3MACTHYHOCTH CIIpoca
E,, 5macTMYHOCTH CIpoca OT 10Xoja motpedurenel  E, mpu COOCTBEHHOH ILieHe TOBapa p; = 5, LEHE
aJIbTEPHATHUBHOT'O TOBapa p, = 4 u goxoze norpeduteneit y = 500.

3aoaua 6. B mozenu DBaHca nipu Y = 2 CIpOC HAa 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 IeHA
p(0) = 4. Haiitu paBHOBecHYIO 1ieHY p(t) Kak GYHKIUIO BPEMEHU M PABHOBECHYIO IICHY.

3aoaua 7. PaccmarpuBaercs mozaenb Conoy c npousBoacTBeHHOH (yHkiueil Kob66a-/lyrmaca
Y = F(K,L) = 10K%21%* Hopma nakomenus p = 0,1, romoBoe BbIObITHE GoHI0B U = 0,2, TOHOBOM
OpUPOCT  TPyHOBHIX  pecypcoB v = 0,15. Ompenenuts  3Ha4eHUs  (POHIOBOOPYKEHHOCTH,
MPOU3BOIUTENILHOCTH TPY/AA U YACITHFHOTO OTPEOICHUS Ha CTAIIMOHAPHON TPACKTOPHH.
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3adaua 8. Ha ntuniehepme ymnotpeOsiroTcs aBa Buna kopmos - [ u 1. B equnuie maccsl kopma I
coJiepkaTcsl enquHuIa BemlecTBa A, eaunHuia BeulectBa B u enununa semectBa C. B egunuiie maccol
kopMma |l conepxarcs 4 enuHuIBI BemecTBa A, 2 equHHILBI BenlecTBa B u He cogepxkurcs BemecTtBo C. B
JTHEBHOM pallMOH Ka)<J0M NTHUIIbI HAJ0 BKJIIOYUTH HE MeHee | BemiecTBa A, He MeHee 4 eIMHUI BEIIECTBA
B u ne menee 1 BemectBa C. Llena enunuiel Maccel kopma | cocraBnsier 3 py6is, kopma II - 2 pyOGos.
CocTaBbTe €XETHEBHBIM pAlMOH KOPMJICHMSI NTHUIBI TakK, 4YTOOBl obOecrneyuTh Haubosiee elIeBbIi
pauroH. PemmTh CUMIUIEKC-METOIOM.

3adaua 9. llpennpusitue MOXKET BBIMYCKATh YETHIPE BUJA MPOIYKIUHU, UCIIONIB3YS ISl 3TOTO TPU
BHUJIa pecypcoB. M3BecTHa TeXHOJOTMYECKass MaTpulia A 3aTpar KaxJoro U3 pPecypcoB Ha EAUHUILY
KaXI01 TPOJYKIMH, BEKTOp b 00beMOB pecypcoB 1 BEKTOp C IieH MPOAYKIIUH:

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

Onpenenuth MPOU3BOJACTBEHHYIO IMPOrpPaMMy, OOCCIICUMBAIONIYIO MPEANPUSATHS HAUOOIBIIYIO
BBIPYYKY ITPH UMEIOIIUXCSI OTPAHUYCHHBIX PeCypcax.

3aoaua 10. llpennpusitue coOupaeT aBTOMOOWIM W3 TOTOBBIX Y3JIOB M arperatoB. Jlms
W3TOTOBIICHHSI OJTHOTO aBTOMOOMIIS TpeOyeTcsl OJUH Ky30B C TOJBECKOW (B cOOpe), OAMH JIBUTATEIbh U
qgeThIipe Kojeca. [Ipow3BOACTBO OJHOTO aBTOMOOWIIS MPUHOCUT MPEANPHUATHIO YHCTYIO TpHOBUTE 50
ThIC.pyOJnieii. B Hamuumu y mnpeanpusitus HMeeTcs 2 Ky3oBa, 2 JBUratens, 8 koiec. TpeOyercs
OIIpEENUTh, KaKue YOBITKU IPUHECET MPEANPUATHIO MOTeps (B pe3ynbTaTe XUILIEHUs) OJHOr0 Kojeca
CTOMMOCTBIO 2 THIC.pYyOJICH.

3aodaua 11. Tlo MeTomy ceBepo-3amaJHOTO Yriia ObLI MOJTYYCH ONTHMAIBHBIA IJIaH MEPEBO30K.
HccnenoBaTh €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 Gyrkuun f(xq, x;) = XX, npu x2 + x2 = 8.

3aoaua 13. Tocnonun Bebep cobupaercst pa3MecTUTh JIEHEKHBIE CPEJICTBA B OaHKE B Ipejeiax
700 ThIC. pyOneit. bank mpensaraeT 1Ba BUJIa AETIO3UTOB:

- 110 TIEPBOMY JCHBTM MOTYT OBITh Pa3MEIICHbI Ha TOJI, JIOXOJ COCTaBUT 12% ro/I0BBIX;

- 110 BTOPOMY JIEHBI'M MOT'YT OBITh TIOJTY4YEeHBI Uepe3 Ba roja, J0Xo 1 cocTaBUT 20% TrogoBbIX.

[Tpenmourenuss T-Ha BeOepa OTHOCHTENBHO MPHUPOCTA €r0 JCHEKHBIX CPEJCTB OIHCHIBACT

7
byukus monesHocT: u(x) = (;)”lnx. Tpebyercst onpenenuTh ONTUMAIBLHOE Pa3MEIIeHUE JICHEKHBIX

cpencts r-Ha Bebepa.

3a0aua 14.I'maBHOMY WH)XXEHEpPY KOMIIAHMM HAa0 pemMTh. MOHTHpPOBATh WM HET HOBYIO
MIPOM3BOJICTBEHHYIO JIMHHIO, HCIOJB3YIOUIYI0 HOBEHIIyr0 TexHosoruto. Ecnu HoBas nuHus Oyner
paborath 0e30TKa3HO, TO KOMMaHHs MoayduT npubsuib 200 muH. pyoneil. Ecnum oHa oTkaxkeT, 4yTo
koMmaHus norepser 150 muH. py6uneii. [lo onieHkam riaBHOTO MHXeHepa cyulecTByeT 60% maHcoB, 4yTO
HOBasl MPOM3BOACTBEHHAs JMHMS OTKaXeT. MOKHO CO3[aTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, a 3aTe€M
PeLIUTh, MOHTHPOBATH WM HET MPOU3BOICTBEHHYIO JIMHUIO. DKCIIEPUMEHTaIbHasl yCTaHOBKA 000MAeTCs
B 10 mMiH. pyOsneil. ['1aBHBIN HHXKEHEp CUUTAET, 4To cyuiecTByeT 50% IIaHCcoB, YTO SKCIIEpUMEHTANIbHAS
ycTraHoBKa OyneT pabotars. Eciin skcnepumeHTanbHas ycraHoBka Oyner paboraTts, To 90% maHCOB 3a
TO, YTO CMOHTHPOBAaHHAs MPOM3BOJACTBEHHAs JIMHUS Takke Oyner padorars. Eciu skcneprMeHTanbHas
ycTaHOBKa He Oyxmer pabortartb, To 20% IIAHCOB 3a TO, YTO IMPOW3BOACTBEHHAs JHHUA 3apaboTaer.
CrnenyeT aM CTPOUTH SKCIEPUMEHTAIbHYIO YCTaHOBKY? CleayeT Ju MOHTHPOBATh NMPOU3BOJICTBEHHYIO
nuHuto? KakoBa oxujaemasi CTOMMOCTHAs OLIEHKA HaWIy4IlIero pereHus?
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3aoaua 19.Y3en 7 — cknall, ocTajabHbIE Y3JIbl — CTPOUTENbHBIE IUIONIAAKH KoMIaHuU. [loka3arenu
Ha Jyrax — pacCTOSIHUA B KHJIOMETpaXx.

Tpebyercsa HalTH KpaT4alIne pacCTOSHHS OT CKJIajga 10 KaKIOW CTPOUTENBHOW IUIOIIAIKH.
KakoBa jqyinHa kpaT4ailiero myTv ot CkJiaja 10 CTpOMTeNbHOU uiomaaku 1? [Ipoxoaut iu KpaTyaniuii
IyThb OT CKJIaJa K CTPOMTEIbHOM IuIomanke 1 uepe3 crpouTenbHyro miomanky 2?7 KakoBa mivHa
KpaT4yaiiero myTd OT CKjiaja /10 CTPOUTENbHOM Iuiomanku 2? IlpoxoauT M KpaT4almiuid myTh OT
CKJa/Ja K CTPOMTEIBHOM IUIOMIaJKe 2 Yepe3 CTPOUTENbHYIO IUIOmanKy 4? PemunTs 3agadyy MeTOI0M
MIPUCBOEHUS METOK.

3aoaua 15. Cucrema aBronopor «Cesep-lOr», npoxoasmux yepe3 Kamyxckyro o6acts, MOXKET
00ecneunTh MPOIMYCKHBIE CIIOCOOHOCTH, MOKA3aHHbIE HAa MPUBOJAMMON HIDKE cxeMe (ThIC. aBTOMAIINH B
4ac).

Boesn B
Kanyxckyto
obJacTb
Briesn B
Kanyxckyro
obacth
1) KakoB MakcuManbHBIM OTOK Yepe3 3Ty cUCTeMY (ThIC. aBTOMAIIUH B Yac)?
2) CKOJIBKO aBTOMAIIIMH JOJDKHO TMpoexarh 1o jgopore 5-6, dYroObl 00€creuuThb

MaKCHMaJIbHBIHA MTOTOK?
HckoMyr0 BEIMUMHY MaKCUMAJIBHOTO ITOTOKA ITOJIOKUM PABHOU HYIIIO.
3aoaua 16.11poeKT CTpOUTENHCTBA MJIABATEILHOIO OacceifHa COCTOMT U3 AEBSITH OCHOBHBIX Pa0OT:

Pabota | HemocpenctBenusiit | ONTUMHCTHYECKOE, Hawnbonee ITeccmmucTaeckoe,
MpEeAIIECTBEHHUK 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,G,H 3 4 5

Kakos 0XKHIAaeMBbIH CPOK 3aBCPIUICHHUA HpOCKTa? quy PaBHO CTAHAAPTHOC OTKJIIOHCHUC BPCMCHU

3aBepuieHusi mpoekta? KakoBa BepoATHOCTH TOrO, YTO BBHIMOJIHEHHE IMpOEKTa 3aiiMeT He Oonee 25

0 __a+4m+b o
pa6oq1/1x JHCHU ! O)KI/IIIaCMOC BpEMs  BBIIIOJIHCHUSA pa6OTLI t= T, AUCTICPCUA  OKHUAACMOU

b—a
TIPOJOJKUTENBHOCTH L. 0% = (T)Z'

3adaua 22. B monenu JleonTheBa JaHbl MaTpULla IPSIMBIX 3aTPaT
Yy Y
A= 2 4
1 /3 1 /2
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H BCKTOP KOHCYHOTI'O CIIpOCa

_ (3
c=(3)
Haiit BEKTOp X BaJIOBOTO BBINTyCKa, 00ECIICUNBAIOIINI JaHHBIN CITPOC.

3aoaua 17.1lpaBwiia Urpsl CeAyIONIKE: TIEPBBIA UTPOK MPSYET B KyJIaKe OJHY M3 IBYX MOHET — 1
py0. i 5 py0. — mo cBoeMy BHIOOpY M HE3aMETHO OT BTOPOTO MTPOKA, a BTOPOW WIPOK IBITACTCS
yrajgaTth, Kakas MOHeTa clpsiTaHa. Eciau yraapiBaeT, TO MOJy4aeT 3Ty MOHETY, €CIM HeT, TO IJIaTHUT
nepBoMy Urpoky 3 py0. Haiitu pemieHue urpel B CMEIIAHHBIX CTPATETHSIX.

3aoaua 18. HaliTu perieHne MaTpUYHOW UTPHI:
_ (-1 1 -1 2

4= ( 0o -1 2 - 2)'

3aoaua 19. HaiiTu penieHre MaTpUuIHON UTPHI:

1 4
A=|3 =2
0 5

3adaua 20. Tpebyercsi HalTH ONTHUMAaJIbHBIE CMEILIAHHBIE CTPATETUH, CBESl UTPY K Mape B3aUMHO
JIBOMCTBEHHBIX 33/1a4 JJUHEWMHOTO TPOTPaMMUPOBAHHUS:

a=(5 5 533)

3a0aua 21. Hailtu npuOIMKeHHOE pelIeHne MaTpPUYHOM Wrpel, cMoxaenupoBa 10
0,7 09 0,7

napruiiz( 09 0,7 0,8
0,7 08 08

3adaua 22. JlupekTop MpearnpHusaTHs, MPOJAOLIEr0 TeIEBU30Pbl MapKH «Zaryay pelui OTKPBITh
MIPEJICTAaBUTEIBCTBO B 00JIACTHOM IICHTPE. Y HEro UMEIOTCS aIbTePHATHBBI JTHOO CO3/1aBaTh COOCTBEHHBIN
MarasuH B OTJEJIbHOM TOMEIICHUH, JUO0 OpPraHMU30BHIBATH COTPYAHHYECTBO C MECTHBIMH TOPTOBBIMH
LeHTpaMu. Bcero MoXHO BBIIETUTH 5 albTEPHATUB pelIeHUs: A1, A, As, Az, As. Ycnex mpeanpusTus
3aBHCHUT OT TOTO, KaK CIIOKUTCSI CUTYallusl Ha PHIHKE MPEIOCTABISIEMbIX YCIYT. DKCHEPThl BHIACIAIOT 4
BO3MOXXHBIX CIIEHApHUS PAa3BUTHUS CHTyamud: Si, Sy, Sz, Ss IlpuObUTe mpeanpusaTus mis KakIou
aJIbTEPHATHBBI NPU KKIOM CIICHAPUHM PA3BUTHS CHTYAllMH INPEICTaBICHA MATPULEH BBIMIPBINIEH a;;
(muH. pyOnet /ron).

AnpTepHaTHBa ] s, S, S5 S,
Cuenapuit

A 8 12 14 5

A 9 10 11 10

As 2 4 9 22

A 12 14 10 1

As 15 6 7 14

BriOparh onTuManbHyl0 cTparerdto ¢ momolsio KpurepueB Jlammaca, Bampma, CoBumxa,
I'ypBuIia, MakcCUMaabHOTO ONTUMHU3MA.

3adaua 23. HedrsiHast koMnaHus coOupaeTcsi IOCTPOUTh B palloHe KpallHEro ceBepa HEPTIHYIO
BbIKYy. ViMeercs 4 npoekra A, B, C u D. 3arpatsl Ha cTpOUTENBCTBO (MITH. py0.) 3aBUCAT OT TOTO, KaKue
MTOTOJTHBIE YCIIOBUS OYIyT B MEPHO]] CTPOUTEIHCTBA. BO3MOXHBI 5 BApUAHTOB MOTOABL: S, Sp, S3, S4, Ss.

Martpuna 3aTpaT UMeeT BU:

AnbTepHaTuBa ! S, S, Ss Ss Ss
CueHapuii

Ay 7 12 8 10 >

A 9 10 ! 8 &
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As 6 8 15 9 /
Ay 9 10 8 11 7

BeiOpars onTuManbHyl0 cTpareruto ¢ momomplo KpurepueB Jlammaca, Bampma, CoBumxa,
['ypBuIIa, MAKCUMAIBHOTO ONTHMHU3MA.

3aoaua 24. JIBoe NPEeCTYNMHHUKOB (MEPBBIH M BTOPOW HIPOKH), MOJ03PEBAEMbIE B COBMECTHOM
COBEpLICHUH TSHKKOTO NPECTYIUIEHUS, HAXOJATCS W30JIMPOBAHHO JAPYr OT JApyra B IpPEABapUTEIbHOM
3aknoueHuu. [IpsiMble yIuKH y CIEeNCTBUS OTCYTCTBYIOT, IIOATOMY ycCIieX OOBHHEHHUS 3aBHCHUT OT TOTO,
IIPU3HAIOTCS JIM 3aKJIIOYEHHbIE. Y KaKJIOT0 M3 3aKJIIOUEHHBIX €CTh JBE CTPAaTErMU: NMpPU3HAThHCA (TepBas
CTpaTerusl) Wi He Npu3HaBaTbcsa (BTOpasi cTparerus). Eciu o0a mpecTymHUKa MPU3HAIOTCS, TO OHU
OyayT NpHU3HAHbI BHHOBHBIMH M IIPUTOBOPEHBI K BOCBMHU T'OaM 3aKiodeHus. Eciu HU oaMH M3 HUX He
MIPU3HAETCSI, TO MO OOBUHEHUIO B OCHOBHOM NPECTYIJICHUH OHU OYAYyT OMpaBlaHbl, HO CYyJl BCE-TaKH
IIPU3HAET UX BHHY B MEHEE 3HAUUTEIbHOM INPECTYIUIEHUU (HAIpUMEp, B HOLUEHUU OPYXKHs), B
pe3ynbrare yero oba OyIyT MpUrOBOPEHBI K OJHOMY TOJy 3aKiroueHus. Eciu ke mpusHaeTrcs TOJIbKO
OJVH M HUX, TO MPHU3HABIIUICS OyneT OCBOOOXAEH (3a MOMOIIb CIEACTBUIO), a APYro MPeCTyIHUK
OyZeT MpUroBOpeH K MaKCHMaJIbHOMY CPOKY 3aKIIOUEHUS — K AECATH rojam. Tpelyercs OompenenuThb
MaKCHMUHHBIE CTpaTEruu UTPOKOB U paBHOBecus Hoamia, eciiu Takue ecTb.

3aoaua 25. TpebOyercs HANTH TEPEroBOpHOE MHOXKeCTBO M pemenue Homa B urpe (/IBoe
IPECTYIIHUKOB (IEpBbI M BTOPOM HUIPOKM), MOJO3PEBAEMble B COBMECTHOM COBEPUICHHUU TSXKKOTO
MPECTYIUICHUs, HAXOMATCS M30JMPOBAHHO JAPYT OT Apyra B HpPeIBAapUTENLHOM 3akmoueHud. [Ipsmbre
YVIMKU Y CIEACTBUS OTCYTCTBYIOT, IO3TOMY YycHeX OOBHMHEHMS 3aBUCUT OT TOrO, MNPU3HAIOTCS JIH
3aKJIIOUYEHHBIE. Y Ka)/10T0 U3 3aKJIIOUEHHBIX €CTh JIBE€ CTPATErnU: IPU3HATHCS (II€pBasi CTPATErus) WK HE
npu3HaBaThCs (BTOpas crparerus). Eciau oba mpecTynmHMKa NPU3HAIOTCS, TO OHU OYyAyT NpHU3HAHbI
BUHOBHBIMH ¥ TIPUTOBOPEHBI K BOCBMH TOaM 3aKiIioueHus. Eciu HU OMH U3 HUX HE MPHU3HAETCS, TO IO
OOBHMHEHMIO B OCHOBHOM IPECTYIICHMH OHU OyIyT ONpaBIaHbl, HO CYJ BCE-TAKU MPHU3HAET UX BHUHY B
MEHeE 3HAUYUTEIbHOM MPECTYIJICHUH (HAIpHUMEp, B HOILIEHUU OPYXKHs), B pe3yabTare 4ero oda Oyayt
IIPUTOBOPEHBI K OJJHOMY IOy 3akiitoueHus. Eciu jke nmpu3HaeTcst TOJIbKO OAMH U HUX, TO MPU3HABLIUICS
Oymer o0OCBOOOXIEH (3a TOMOMIb CJIEICTBUIO), a JAPYyrod MpPeCcTyNHUK OyIeT TMPHUTOBOPEH K
MaKCUMaJIbHOMY CPOKY 3aKJIIOYeHHs — K JecaTh rogaM. TpeOyercs ompenenuTb MaKCUMUHHbBIE
CTpaTeTMl WTPOKOB M paBHOBecHs HboIma, ecinm Takwe €cTh, IMPU YCIOBHH, YTO 3aKIIOYCHHBIE MOTYT
0OMeHMBAaThCS MH(OpMAIHEH.
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MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YYPEXJEHUE BBICHIETO OFPA3OBAHHUSA

«HaumoHanpHBI HCCNENOBATENbCKUU AAEpHBIA YyHUBepcurter « MUDU»

OOHMHCKNMI MHCTUTYT aTOMHOWM 3HEePreTUKN-

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

«Ha1moHayIbHBIV McciIeIoBaTe IbCKI siiepHbI yHuBepcuTeT « MVIDV»

(IATD HVISTY MU®W)

OTAEJIEHUE COUAJJIBHO-9KOHOMUMNYECKHUX HAYK

Hanpasnenue 38.03.05. busHec-uH(popMaTnKa
[Tpodwis IT- uadpacTpykTypa opraHuzanuu
Jucuunnuza MeToabl ONTUMAIBHBIX PEIICHUN

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

18.
19.
20.
21.
22.
23.
24,
25.

26.
27.

TunoBblie BOIIPOCHI 9 K3AMECHAIITUOHHOT O oujera

Kakoii mpousBojacTBenHol (yHkuuei onucsiBaetrcs pynkuus Ko66a-/lyrmaca?

Kakoii npon3BoAcTBeHHON (PyHKIMEN OMUCHIBACTCS MYJIbTUILIMKATUBHAS (QYHKLINA?

Kakoii mpousBozcTBeHHON (yHKIMEH onuchiBaeTcs GyHkuus JIeoHTheBa?

Kakoii nmpousBoicTBeHHON (DyHKIIMEH onuchIBaeTcs TuHeiHas pyHKuusa?

Kakoit mpou3BoacTBeHHOH (yHKIMEH omuchBaeTCs (PYHKIUS C MOCTOSHHOM AJIACTHYHOCTBHIO
3aMEHbI?

Kak onpenensiercs k03 PpuLneHT 31acTHIHOCTH BBITyCKa 10 (hoHIaM?

Kak onpenensercs k03ppULUEHT 31aCTUUHOCTH BBIIYCKA 110 TPYy?

Kak onpenensitorcst cpeqaue 3G PeKTHBHOCTH PecypcoB?

Cdhopmynupyiite akcOMy U 3a/1a4M IPOU3BOAUTEIIS B MAaTeMaTHUECKON (opme.

. [TonsTne OJIACTUYHOCTH, DJIACTUIHOCTD IMPECATIOKCHUA 110 HCHE.
. OnpeneneHI/Ie n MaTeMaTH4YCCKasa (I)OpMaJ'II/BaI_[I/ISI KOB(l)(I)I/IL[I/IeHTOB OJIAaCTUYHOCTHU CIIpoCa IJId

ciy4dast QyHKIIMM MHOTHX MIEPEMEHHBIX.

Onwucanue u MaTeMaTHuecKas popMaar3ams MoJiesiid JBaHCca, €€ SKOHOMUYECKUN CMBICIT.
Onucanue u Matemaruueckas popmanuzanus Mojaenu Cosoy, ee dKOHOMUYECKUN CMBICI.
Onucanue cTamoOHApHBIX TpaekTopuid Mozenu Cooy.

B3aumocss3s moaenu Comnoy u mpoun3BojicTBeHHOM ¢yHKinn Kob66a-/lyrmaca.

I'paduueckuit MeTo1 perieHus 3a1a4l JMHEHHOTO POrpaMMUPOBAHUS

CuMIekc-MeTo ] peleHusl 3aJaud JIMHEHHOro mporpammupoBaHus. OnucaHue ajiroputma
peLIeHus.

[locraHoBKa U pelieHHWe 3aJayd  LEJOYUCIEHHOTo mporpamMupoBanus. Metog Tomopu.
Onucanne anropuT™Ma pereHus

[TocraHoBKa U perieHHe 3a7aud [eJI0YUCICHHOTO IPOrpaMMUpOBaHus. MeTos BeTBel U IpaHulLl.
Onucanue anropuTMa pereHus.

[lonsTre nuHEHOW 3amauyM IUJIAHUPOBAaHUS IPOU3BOJCTBA, MaTeMaTudeckas GopMaan3anus,
9KOHOMMYECKUIN CMBICI.

[ToHsiTHE Y3KMX MECT MMPOU3BOJICTBA, AJITOPUTM PACIIUBAHUS Y3KUX MECT IMPOU3BOJICTBA.
IlocTaHoBKa 1 pelieHUe TPaHCIOPTHOM 3a1auu. PacnipenennurenbHblil METOL

[locTaHOBKa M pelIeHHe 3aJadyd HEJIWHEWHOro IPOrpaMMHUPOBAaHUs. MeETON MHOXKHUTENIEeH
Jlarpanxa.

[locTaHOBKa ¥ pelIeHWe 3aJayd  HEJIMHEHHOTO IPOTPaMMHUPOBAHUA. OJKOHOMHUYECKas
UHTEpIIpeTanys MHOXXHUTenen Jlarpanxka.

Teopema Kyna—Takkepa. @opmynrupoBKa.

Yenosust Kapyma—Kyna—Takepa B nuddepenunansroit popme.

AJropuUTM peleHus 3a7ad METOJOM BO3MOXHBIX HAIpaBICHUH, SKOHOMUYECKUI CMBICI.
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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.
S7.
58.

59.

60.

61.
62.
63.

ANTOpUTM pellIeHus 331a4 METO/I0M YCIOBHOTO TPaJMEHTa, 3KOHOMUYECKUI CMBICII.

ANTOPUTM pEIICHHs 3a7]a4 METOJIOM IITPadHBIX PYHKITUH, IKOHOMUIECKUN CMBICIL.

OcHoBHBIE TIOHATUS Teopuu rpados: rpad, pedpo, OPHEHTUPOBAHHBIM M HEOPUEHTHUPOBAHHBIN
rpad, meris, KpaTHble pedpa, U30JIMPOBAHHAS BEpPUIMHA, KOHIIEBAas BEPIIMHA, MAapUIPYT, LIEMb,
IIpocTas LeJlb, UK

OcHoBHbIE MOHATHS TeopuH TpadoB: MaTpUlla CMEKHOCTU U MaTpHIla MHIMIEHTHOCTU rpada u
oprpada, CBI3HBINH U HECBA3HBIN rpad.

Hepeso pemienuii. Onucanue airopuT™Ma MoCTPOEHUs.

Onpenenenne kpaTdaiuiero mytu. Merosa npucBOEHUS METOK.

[TocTpoenrne KOMMYHHMKAIIMOHHOM CE€TH MUHUMAJIbHOM JITHHBI.

ITocTpoenne MakcuMaabHOTO MOTOKA B ceTu. OnucaHue alropuTMa ocTpOeHHUs.

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

CereBoe 11aHupoBaHUe U ynpasieHUE. OCHOBHBIE NOHATHS U IPaBWJIA IOCTPOEHUS CETEBBIX
rpaduKoB.

CereBoe MIaHUPOBAaHUE U yIpaBiieHUE. MeTo1 KpUTUYECKOTO MYTH.

VYrpasiieHue mpoeKTaMu C HEOIpPe/IeJICHHBIM BPEeMEHEM BBHINOTHEHHUS paboT. MeTo OlieHKH U
[IEpeECMOTpPa IIPOEKTOB.

Croumocts npoekta. OnTUuMU3aIms CeTeBOro rpaduka.

I'padux 'anTa.

Onucanne u mMaremarudeckas (opManan3anus MOJAETH MeXoTpaciaeBoro Oananca JleoHTheBa, ee
SKOHOMUYECKUH CMBICI.

Uro Takoe urpa ¢ HyJIE€BOH CyMMOH, MIPOK, CTpaTerusi UIpoKa, KOHEYHas Wrpa, IiaTeskHas
MaTpHUlla, YUCTask CTpaTerus?

Urto Takoe BepXHsIsl U HUKHSIS [IEHA UTPBI, CEeJUI0Basi TOUKa, IIeHa UTPhI?

Onpenenenre oNTUMAIbHBIX CMEIIAHHBIX CTPATETUi UTPOKOB.

UYro Takoe n1y0nupoBaHUe U JOMUHUPOBAHUE CTpaTEruii?

ANTropuUTM ITOMCKA ONTUMAJIbHBIX CMEIIAHHBIX CTPATErHil ITyTEM CBEAECHUS UTPbI K I1ape B3aUMHO
JBOMCTBEHHBIX 3a]1a4.

AJTopUTM peleHus] MaTPUYHON UTPBI MPUOIMKEHHBIM METO/I0M.

Kpurepuii Jlanmaca, Banbna, ['ypBuna, CiBumka, MakCUMadbHOTO ONTHUMHU3MA JJIsi MaTPHIIbI
BBIUTPBILIEH.

Kpurepuii Jlanmaca, Banbna, ['ypBuna, CiBumka, MakCUMaabHOTO ONTHUMHU3MA JJIsi MaTPHIIbI
MIPOUTPBILLIEH.

IIpaBmiio MakCUMHU3aLUU OKUAAEMOT0O JOX0/a, IPAaBUIO0 MUHUMHU3ALUN OKUAAEMBIX COKAJICHHUM.
[TonsiTe GuMaTpUYHON UTPBI, KOOTIEPATUBHBIE U HEKOOIIEPATUBHbBIE UTPBI.

ITonsarue paBHOBecue Haa, kpurepuii paBHOBecus1, apouTpaxkHas cxema Homa.

[ToHsiTHE HENPEPHIBHOW UTPHI, TO3ULIMOHHON UIPbl, X OTINYHUE OT OMMATPUUHBIX UTD.

W3 nep>kKu MpOU3BOACTBA, UX ONPEACICHUE, IPUHIIUI MUHUMHU3ALHHN.

MaxkcuMu3anust IpUObUIN U CIIPOC HA PECYPCHI, OlIpe/ieTIeHre 00beMa BhIITycKa (PUPMOH.
KonkypentHas ¢upma, ynpasisgeMasi TpyJOM B KPAaTKOCPOUHOM U JIOJITOCPOYHOM MEPUOIAX.
[loHsiTHE MOHOMONMM, YCIOBUS MAKCUMHU3ALMKU MPUObUIM JUISI MOHOIOJMCTA, aAJITOPUTM
U3MEpPEHUs] MOHOIIOJBHOM BilacTU. EcTecTBEHHas MOHOIIONINS WU YCIOBUS €€ BO3HHUKHOBEHUS,
peryJIupoBaHre HOPMbI I0XOJHOCTH €CTECTBEHHON MOHOIIOIHH.

Bnusiaue 3arpar Ha neHooOpa3zoBaHMe, IIEHOOOpa30BaHHUE MO CXeMe JBOWHOro Tapuda, 1eHoBas
JTUCKpUMHHALMS (YCIIOBUSL OCYIIECTBIICHUS U I1I€JU, IEPBOM CTENEHH, BTOPOW CTENEHH, TPeThel
CTENeHH), TpaHCpepTHOEe IeHOoOOpa3oBaHWE Ha (HUPMaX €O  CIOXKHOW  CTPYKTYpOH,
MeXIyHapoaAHOE IIeHO00pa30BaHuUE, TAKETHOE IIEeHO00pa3oBaHNe, KOPPEKTUPOBKA II€H.

[Tonarue onuromnonuu, moaenu onuronoianu 6e3 crosopa (Kypno, Crakenvbepra, beprpana),
MOJIETN OJUTOIOJINU CO CTOBOPOM.

[Tonsarue 3¢ppexra MynbTUIUIMKATOPA, AITOPUTM pacyeTa.

[TonsiTre ckopocTu oOpallieHus ACHET, aJlTOPUTM pacyeTa.

ITonsarue 3akona OykeHa. Ero ¢popmynupoBka u mpuMeHEHHeE.
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HO.H. A6pocbkuHa

A.A. Ky3HernoBa

CocraBurein
(Toamnucek)
Hagansauk otneneHus
COIIMATbHO-3KOHOMWYECKUX HAYK
(moamucs)
« » 20 r.
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MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUA POCCUNCKOW ®EJEPAIIUU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUSA

«HanunoHanbHBIA HCCAENOBATENbCKUN ANECPpHBIN yHUBepcurer « MUDHU»
OOHMHCKNMI MHCTUTYT aTOMHOWM 3HEePreTUKN-

dwman deneparbHOTO TOCyapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPeXIeH Vs BBICIIIEro 00pasoBaHIs
«Ha1moHasIbHBIV McCiIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTAEJIEHUE COUAJJIBHO-9KOHOMUMNYECKHUX HAYK

Hamnpasnenue 38.03.05. busznec-unpopmaruka
[Tpodunn IT- uadpacTpykTypa opranu3anuu
Juciuminnna MeToapl ONTUMAaIbHBIX PEIICHUN

KomimuiekT 3agaHuid 1J1s1 KOHTPOJIbLHOM PadoThl

Konumponwvnuas paooma Nel

a) Ilpumep konmpoavnoii paoomot Ne 1

3aoaua 1. O ¢upme ¢ MyJIbTUIUIMKATUBHON MPOU3BOJICTBEHHOW (PYyHKIUEH
U3BECTHBI ciieayronue (akTol. B HacTosee BpeMs OCHOBHbIE IPOU3BOACTBEHHbBIE (DOHIBI
¢upmel onenusarores B K = 108 nen. exn., Bcero B ¢pupme 3ansato L = 103 corpyanukos,
KaXKIbIA M3 KOTOPHIX MPOM3BOAUT IPOAYKIUHK B cpeaHeM Ha M = 10* nen. exn. B mec. J{ns
yBEJIMYEHUS BbINTycKa Ha & = 3% HEOOXOJIMMO YBEIMUYUTh OCHOBHBIE MTPOU3BOJCTBEHHbBIE
douap! Ha b = 6% WM YBETUYNUT YUCICHHOCT PAOOTHUKOB Ha C = 9%. TpeOyeTcst HalTH
MIPOU3BOJCTBEHHYIO (DYHKIIHIO.

Pewenue. MynbTUILIMKATUBHAS TPOU3BOACTBEHHASA (DYHKIUS UMEET BU
F(K,L) = AK“k L%,
r7Ie MapaMeTpbl Ax W (O UMEIOT CMBICI 3JaCTUYHOCTEH BBIIYCKA COOTBETCTBEHHO IO

dboHIaM U 1o Tpyy. YUUTHIBAs 9TO, MOKEM HaWTU
a_3_1 a

a - —= - O =E====-
K~ p 6 2""L7¢c 9 3

T. €. BBITYCK (PMPMBI OIIPEIENseTCs IPOU3BOACTBEHHOM (yHKIMEH
X =AKY2[1/3,

[Tapametp A Haiifiem, OACTaBUB B 5Ty (OPMYITy 3HAUEHHS BBITYCKA IPEANPHUATHUS B
neHe;xHoM BeIpaxkeHun X = LM = 10310* = 107 nen. ex., xanurana K = 108 nen. en. u
tpyna L = 103 uen.:

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

Takum 00pa3oM, OKOHYATETHEHO HOIy4aeM ITPOU3BOACTBEHHYIO (DYHKIIUIO

F (K, L) = 100K */2L1/3,

w
|
=
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3a0aua 2. O ¢QupmMe ¢ MyIbTUIUIMKATUBHOW MPOU3BOJACTBEHHONW (yHKIMEH
U3BECTHBI cheayromue Gaktel. B HacTosiiee BpemMsi OCHOBHbIE MPOU3BOACTBEHHBIE (DOH IbI
¢gupmsl onenuBarotes B K = 108 nen. en., Bcero B pupme 3ansato L = 103 corpyauuxos,
KaXKIbIH M3 KOTOPHIX NPOM3BOAUT IIPOAYKIUHK B cpeaneM Ha M = 10* nen. exn. B mec. J{ns
yBEJIMUEHHUsI BBINMyCKa Ha & = 3% HEoO0XO0MMO YBEJIMYUTh OCHOBHbBIE MTPOU3BO/ICTBEHHbBIC
doHel HAa b = 6% wiu yBeNMYHMTH YMCIEHHOCTh pabOTHMKOB Ha C = 9%. M3BecTHa
cpennss 3apaboTHas miata W = 103 nen. en. B Mec. ¥ mepuos aMOPTU3ALMK OCHOBHEIX
MPOM3BOACTBEHHBIX (PoHIOB N = 12 Mec. TpebyeTcst paccuuTaTh ONTUMAIBHBIN pazMep
MPOU3BOJCTBEHHBIX (POHJIOB M ONTUMAIBHYIO YHMCIEHHOCTH PAOOTHUKOB. 3aT€M HYKHO
OTpEAENUTh, BO CKOJBKO pa3 yBEIUYUTCS NpUOBUTE (UPMBI TpU TEpexoje K
ONTHUMAJIBHBIM 3aTpaTaM (hakKTOPOB IPOU3BOJICTBA.

Pewenue. Tpoussoncteernnas ¢pynxiums Gupmsr: F(K, L) = 100KY/2L1/3,
Iena Tpyaa p,= W = 103 neH. en.— 5To 3apaboTHas IUIaTa, a lleHA KamuTana Py =
I/n = 1/12 peH. en. paBHa €XEMECSUYHbIM AaMOPTU3ALMOHHBIM OTYMCICHHUSIM Ha

coJiepKaHue OJHOM JCHEKHOU eAMHUIIBI TPOU3BOJICTBEHHBIX (POHIOB, IOITOMY MPUOBLIL
(GbUpMBI NTPU TAKUX 3aTpaTax TPyJla U KaruTajia paBHa:

TI(K, L) = X-pgK - p,L =107 — —10° — 10*10% = Zwn. zien. en.

OnTtumanbHbl pasmep GupMmel 3agaetcs ycnoBusimu (1.2.4), cocTodimuMu B TOM,
4TO TpeaesibHble 3((HEKTUBHOCTH PECYPCOB JIOJDKHBI OBITh B ONTUMATBHOW TOYKE PaBHBI
1eHaMm pecypcoB. B gaHHOM ciywae mpenenbHas (QoOHIOOTIAYa U TpelenbHas
MIPOU3BOIUTENBHOCTh TPYJa PABHBI COOTBETCTBEHHO

X _ gog-1/2p1/3 9X _ 100 sy -2/3
) 3 ]

oK oL
MO3TOMY YCJIOBUSI ONTUMAIBHOTO pasmepa (pupmsl (1.2.4) npuHUMAarOT BUJ

50K~1/2LY/3 = 1/12,

100

600L1/3 = K1/2,
TK1/2L—2/3 — 103

K/2 = 30L%/3

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

[Tpu 5TOM BBITTyCK (DUPMBI COCTABUT:

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

a npubsuts [1*(K, L) = X*-pxK* - p,L* = 26 - 10° — 1—12144 - 10 —103-8-
103=4 muH. nen.ex.

3amedaeM, YTO ONTUMAJIbHBIA BBIOOpP 3aTpaT Tpylda W KamuTala IO3BOJUII
YBEJIMYUTH NPUOBLIb B ILIECTh Pas.

3a0aua 3. Ha peIHKe HEKOTOpOro ToBapa (GyHKIUS npempioxenus S(pP) = 2p - 2, a
¢yukuus crnpoca D(p) = 10 - p. TpeOyercst onpenenanTb, BO CKOJBKO pa3 W3MEHUTCS
paBHOBECHAasl 1IeHA TOBapa, pEaJM30BaHHBIM CHOPOC M BbIPYYKa MPOU3BOAUTENS MpU
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BBeneHuu akuu3a o craske t € (0,1). [Tomydyennsie hopMyIibl HY’KHO HHTEPIPETUPOBATH
IIpU YCTAHOBJICHUHW CTAaBKHU aKin3a Ha ypoBHe 1, 5, 20, 50 u 90%.

Pewenue. Buauane HaiiieM PaBHOBECHYIO LIEHY /10 BBEJICHUS AKIIU3a:
S(po) =D(py)e 2py -2=10-py © py =4 neH. ex.

Teneps ornpeaeuM paBHOBECHYIO 1IEHY MOCIE BBEJICHUS HAJOTa:

S ((1-0)pe) = D(p,)= 21 - )p, - 2= 10 - p, © p,= ——zen. en. (1.3.3)

P _ 12 _ 1
O4eBUIIHO, P;>P(, ONPENIETUM, BO CKOJIBKO pa3: =t = =—-.
po 4(3-2t) 1- 5t

Takum 00pa3oM, B YCIOBHSIX pacCMaTpPUBAEMOTO TIpUMEpa Ha TOTPEOUTEII
JIO)KUATCS OpeMs OIIaThI ABYX TPETEH BBEJACHHOTO HAJIOTA, a OCTABIIYIOCS TPETh ILUIATHT
MIPOU3BOIUTEITb.

I‘IT061')I BBIAICHHUTDb, Ha CKOJIBKO IIPOLICHTOB BBIPACTACT LICHA IIPpW BBCACHHH aAKIIM3a,
2
pe _ 1 _ 3t
npeoOpasyeM IOCIIENHEE BEIPAKEHHE: ST 1+ P
0 _2 _2
3 3

Orcroma cienyer, 4to BBeAeHUE aknu3a npu craBke t = 1% = 0,01 npuBogut k

2

=-0,01 1
2-—— = — = 0,7%, BBeneHue 5%-HOro
1-2.001 149

2.0,05 1
aKIK3a IPHBOJIMT K YBETHUCHHIO LICHBI Ha —5— = — ~ 3,5%, st cTaBoK, paBHbIX 20,
2o,

50 1 90%, nosryyaem COOTBETCTBEHHO yBennueHue 1eHsl Ha 15,4, 50 u 150%.

HC3HAYUTCIIbHOMY YBCIHWYCHHUIO LCHBI — HaA

ECTeCTBeHHO, YBCINYCHHUC OCHBI IIPUBOAUT K YMCHBIICHHUIO o0BemMa
PCAIN30BAHHOI0 CIIpoCa M IMPCATOKCHHA, U KaK CICACTBHC, K YMCHBIICHHIO BLIPYYKHU

IMPOU3BOAUTCIIA. I[O BBCACHHA HAJIOra B TOYKE PABHOBCCHA PCAIM30BbIBAJICA CIIPOC

D(poy) = 10 - py = 6 ex., ¢ BBeaeHUeM akmm3a crpoc cran paBeH D(p;) = 10 - 22 =

3-2t
18-20t
32t A

Haiinem oTHOIIIEHHE HOBOTO U CTApOro 3HAYCHUHN CIIpOCa:

D(py) _ 18-20t _ 9-10t _ 4t

D(po) 6(3—-2t) 9-6t 9-6t

IIpu craBke akumsza t = 1% W3 MOCIEIHETO BBIPAKEHUS CIEAYET, UYTO CIPOC

4001 _ 4 0 o . .
CHIKAETCH Ha ——— = —— = 0,5%, mpu 5%-HOW CTaBKE AaHAJIOTHYHBIA pacyeT
' 4005 _ 2 0
TOKa3bIBACT YMEHBIICHHE CHPOCA TOCNE BBEICHUS HANOTA HA —— = = = 2,3%, nns
cTaBOK, paBHbIX 20 u 50%, moiryqaeM COOTBETCTBEHHO CHWXKEHHE crnpoca Ha 10,3 u
0 0 . 4:09

33,3%, a ipu 90%-HOM aKk1M3€ B JAHHOM MpPUMEPE CIPOC MOJTHOCTHIO UCUE3ALT: 5 o0 "

1= 100%.

Tenepb IMOCMOTpPHUM, KaK HM3MCHHUTCS BBIpYYKa IIPOU3IBOAWTCIIA IIPpU BBCACHHUU
aKIu13a.

Jlo BBeicHUs aKiu3a BeIpy4Ka paBHa p,D (p,) = 4+ 6 = 24 neH.en., mociie BBEIACHUS
aKIIM3a BBIPYYKa (C YYETOM YIUIaThl HAJIOra) U3MEHSAETCS J10
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_ 24 (1-t)(9-10t
(1-1)p:D (p,) = G20 ) nen.en.

[Ipu sTOM
(1-8)peD (py) _ (A=)(9-10t) _ , t(7=61)
PoD (Po) (3-2t)? (3-2t)?
Takum oOpa3zom, Tpu craBke akmu3a t = 1% BbIpydyka YMEHBINACTCS Ha
0,01(7-6-0,01)

~ 0,8%, npu 5%-HOM cTaBKe aHAJOTUYHBINA pacyeT MOKa3bIBaeT YMEHBIICHUE

;:’:(5)5 = % ~ 4,0%, mst ctaBok, paBHbBIX 20 u 50%,
MOJIy4aeM COOTBETCTBEHHO CHUkeHUe BeIpyukd Ha 17,2 u 50,0%. IIpu 90%-HoM akiuze B
JTaHHOM IIpUMEpPE BBIPYYKa OYyCT paBHA HYJIIO.

3a0aua 4. ®yukums chpoca Hekotoporo Ttosapa D(p) = 100 — 2p?. Haiitu

AIACTUYHOCTH CTpoca OT eHbl E mpu nene p = 5.

(3—2:0,01)2

CIIpocCa 110CJIC BBCACHWA HAJIOra Ha

ds d
Pewienue. Tak xak d;p) = —(100 —2p?) = —4p, TO 3JaCTUYHOCTH CIIPOCA II0
p dD
1eHe paBHa Ep = _E d;p) ~ oo- sz) (—4p) = = 5 smacTUYHOCTH

ciupoca mo 1nene Ep(5) = 2. Tak xak Ep(5) > 1, TO npu IieHe p =5 310 — TOBAp
AJIACTUYHOIO CIpOca.

3aoaua 5. ®yHkums cmpoca HekoToporo toBapa D = 50 — 3p; + 2p, + 0,4y.
Haiit 5macTHYHOCT cripoca 1Mo COOCTBEHHOM 1ieHe Ej, , MEPEKPECTHBI KOdpUIEHT
3JIaCTUYHOCTH crpoca E,, dIacTHYHOCTL cnpoca OT J0Xxojaa morpebureneir E, npu
COOCTBEHHOW IIEHE TOoBapa p; = 5, LIEHE aJIbTEPHATUBHOIO TOBapa p, = 4 W J0X0Je
notpedureneit y = 500.

aD .
Pewienue. Tak xak Iy —3, TO AMACTUYHOCTH COpOCca MO0 COOCTBEHHOM 1I€HE paBHA
1
p1 0D 3p1
E == ——=—= -3) = :
1(P1 P2,y D ap, (50— 3p1+2p2+0 4y) (=3)= (50—3p;+2p,+0,4y)

E,(5,4,500) ~ 0,062.

oD o
Tax xak 6_ = 2, TO TCPEKPCCTHBIN KOB(I)(bI/IHI/IeHT 3JJaCTUHYHOCTH  CIIpocCa
D2

v, 0D 2p
E,(p1p2,y) = 32@ - (50—3p1+22pz+0,4y)'

E,(5,4,500) ~ 0,033 > 0. [TosToMy TOBaphl B3aHMO3aMEHSICMBEI.

3aoaua 6. B monenu DBaHca npu y = 2 cpoc Ha TOBap B MOMEHT BpEMEHHU t paBeH
d(t) = 10 — 5p(t), npennoxeHnne ToBapa B MOMEHT BpeMeHH t paBHO s(t) = 7 + 3p(t).
[Mpu t = 0 navanspHas neHa p(0) = 4. Haiitu paBHOBecHyto neHy p(t) Kak (yHKIHFO

BPEMEHHU ¥ PAaBHOBECHYIO IICHY.
Pewenue. 3necba=10,b=5a =7, =3, p, = 4. Tor;la
— —y(b a—a b — A,-2(5+3 —7 -2(5+3
p(t) e pOe y( +ﬁ)t (1 —e Y( +B)t) 4‘6 ( + )t + 53 (1 —e ( + )t)

a—a 107
bB 5+3

PaBHOBecHas 11leHa paBHA — = 0,375.

3aoaua 7. PaccmarpuBaerca Mozenb Cojioy € TPOU3BOACTBEHHOM (PyHKIMEH
Ko66a-Jlyrnaca Y = F(K,L) = 10K%2L%* Hopma mnakomnenus p = 0,1, rogosoe
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BbIObITHE oH0B U = 0,2, ro10BoI pUpPOCT TpyAOBbIX pecypcoB v = 0,15. Onpenenuts
3Ha4YeHus1 (HOHIOBOOPYKEHHOCTH, MPOU3BOAUTEIBHOCTY TPYAA U YIEIbHOTO OTPEOIeHUS
Ha CTaIlMIOHAPHOW TPAEKTOPHUHU.

Pewenue. 31ecs A=10,a=0,2,b =0,4. CranroHnapHoe 3HAYCHUEC
1 1

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

CraluoHapHOE 3HAYE€HHE MPOM3BOMUTEILHOCTH Tpyaa Vo = AkS = 10 x 3,71%2 =
13.

CranuoHapHOe 3HaYCHHE yaebHOro morpedienus pasHo (1 —p)y, = (1 —0,1) X
13 =11,7.
3aoaua 8.
Pemmnts 3a1auy LIEIOYMCIEHHOTO POrPaMMUpPOBaHus MeToioM ['omopu.
lar 1. ®opMupoBaHue 1e1eBON PYHKIIUU U CUCTEMbI OTPAaHUYEHUM.
f(x) = x; + 2x, = max;
OrpanudeHus 3aa4v UMEIOT BUJI;
5x; +7x, < 21
—x1+3x, <8
x, = 0, mesnoe
x, = 0,uesoe
Pemraem 3aauy CUMILIEKC-METOIOM 0€3 OTpaHUUYEHUN 11ETOYMCICHHOCTH.
f(x) = x; + 2x, » max;
5x1 + 7XZ <21
—x1 +3x, <8
x, =0
x, =0
Ilar 2. [TpuBoguM 3aga4y K KAHOHUYECKOMY BUIY:
f(x) = x; + 2x, » max;
5x1 + 7x, + x3 =21
—x; +3x, +x, =28

X1,234 = 0
Ilar 3. CocTaBuM CUMILIEKC-TA0IUILY:
IlepemenHbIE

bazuc b;

X1 X5 X3 X4 '

X3 5 7 1 0 21

X4 -1 3 0 1 8

Cj 1 2 0 0 0

Ilar 4. TTposepka ycnosus: Bee ¢; < 0. Her.

Ilar 5. BeiOupaeM paszpemiaromuii croyiden, T.e. TOT, TI€ B MOCIEIHEH CTPOKE
HAXOAUTCS HAWOONBIIUN TOJIOKUTEIBHBIA DSJEMEHT, CTOJIOEI] 2, COOTBETCTBYIOILIHUI
IIEPEMEHHOM X,

Iar 6. ITposepka ycnosus a;; < 0. Her.
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Ilar 7. Bwibop pa3pemaromieid CTPOKH B COOTBETCTBHHM C ycioBuem Dy =

: b; .
min;-1; {a—‘}, st ag,- > 0, rae S- HoMep pa3pelaroeid CTPOKH.
ir
21
1 ctpoka: D; = - = 3;
8 2
2 cTpoka: D, = 3= 2 3
T.e. cTpoka 2, a mepeMeHHas X, UCKII0YaeTcs 3 6a3uCHOTO PEIICHUS.
CocTaBUM CHUMIUIEKC TaOMUIly C BBIJCICHHBIMH pa3pelialoiiMMu CTOJIOLOM H

CTPOKOHM.

IlepemeHHBIE
bazuc b;
x1 xZ X3 X4_
X3 9) 7 1 0 21
X4 -1 3 0 1 8
Cj 1 2 0 0 0
Ilar 8. [lepecyeT cumruiekc TabJINIIBI
IlepemeHHBIE
bazuc b;
xl x2 X3 X4
7,33 -2,33 2,33
Y| () | O L) Ofy
-0,33 0,33 2,67
RGN 0 | d/p | &y
1,67 -0,67 -5,33
9 | Gl 0 0 1 (=%/3| %)

Takum 00pa3om, B JTaHHOM Oa3MCHOM PEIIEHUH OCHOBHBIE NMEPEMEHHbIE X,=2,67 U
x3=2,33, a HEOCHOBHBIE X; U X, paBHbBI HyIO. [Ipu 3TOM 3HaUeHME 11eIeBON (DYHKITM ISt
3TOrO pelieHus paBHo 5,33. Bepuemcs k mary 4.

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

IHar 5. HauOonpliuii IOJOXKUTEABHBIA DJIEMEHT HAXOAUTCI B cToJOme |1,
COOTBETCTBYIOIIMU IEPEMEHHOM X .

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

Ilar 7. Beibop pazpemaronieit ctpoku. O4eBUIHO, YTO CTPOKa 1, T.K. B CTPOKE 2 B
paspermiaroneM CTojl0ie eCTh OTPUIATENbHBIA 3JIeMEHT. [lpu »TOM mepemMeHHas X3
UCKIIIoUaeTcs u3 06asuca.

Ilar 8. IlepecyeT cumIiekc-TabJIUIIBI.

\ baszuc \ IlepemeHHbIE ] b: ’
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X1 X, X3 Xy
0,14 -0,32 0,32
1 1 0 (3/22) =7/22) /59
0,05 0,27 2,77

X2 0 1 /o) | Clyp) | =050
-0,23 -0,14 -5,86

9 0 0 0 =3 | 32 | (=155

Takum 00pa3oM, B JJaHHOM Oa3WCHOM PEIIEHWH OCHOBHBIE NepeMeHHble x;=0,32
7 61 .
(Z)I/I xX,=2,77 (5)’ a HEOCHOBHBIE X3 U X4 PaBHbI HyJt0. [Ipyn 3TOM 3HaueHUe UEIEBOU

(GyHKIUM 17151 3TOTO penieHust paBHo 5,86. BepueMmcs k mary 4.
Iar 4. [Iposepka yciosus ¢; < 0. Jla.
[IponomxuM, uCcoab3ys aroputM I'omopwu.

. 7 .61
Haiinem nenble 4acTh ONTUMAJIBHOTO PEILICHU: 7= 0; pe 2.

. 7 7 61 17
Haiinem apoOHbIE YaCTH ONTUMAIBLHOTO peleHus:— — 0= Sl 5, 2=

Bribupaem mnepeMeHHyl0 ¢ HauOoOJbIIeH APOOHOM YacThio, T.€. X, C JIpPOOHOM
17
4acThIO —.
22
BBoiM JOMOTHUTEIHHOE OTPaHUYEHUE TIETIOYUCICHHOCTHU 10 AJITOPUTMY:
17 17, : _ — - _ 1 _ 1.
by=2—-2=—1 f1=0-0=0; f=1-1=0; fB—Z—O_Z’

5 17 1 5
Ox; +0x, + —x- +—x, = —, OTKYOA — X2 + — X4 — Xc = —.
1 2 3 1 274 = o yAd 5 X3 T o, Xa 5= 22

JloGaBsieM 3TO OTpaHUYCHHE K CUMILICKC-Ta0IuIe:

Basuc IlepemeHHbIE b,
X1 xz X3 X4 X5

0,14 -0,32 0.3 (7/ )

* 1 0 | Gl || 0 |77 /22
0,05 0,27 2,77

2 | 0 Lo Ghp | Clp | 0 | Ol

Xs 0 0 (o) | Clp) | a A7/,
-0,23 -0,14 -5,86

i 0 0 (=) | 34 0 [ (=129,
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Iar 4. ITposepka ycnosus: Bee ¢; < 0. [la. Pemenue Henen0uncieHHo.
Hlar 5. HaxonuM B HaMMEHBIIMKA II0 MOJIYJIO BJIEMEHT ITYyTEM JICJICHUS cj Ha

COOTBETCTBYIOIINHN eMy KO3 (ULIMEHT B HOBOI CTPOKE:

5 1 3 5 3
-2 o2 = st a-2 2] - |-
22 22 22 22 5

HavMeHbIuii 10 MOAYJIIO 3JIEMEHT HAXOJUTCA B CTOJOIE 4 M COOTBETCTBYET
IIEPEMEHHOU X 4.
Iar 6. IIpoBepka ycmosust a;; < 0. Her.

Iar 7. Bei6op pa3pemaronieii CTpOKH.

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

17
3 crpoka: D3 = - = 3,4, T.e. BBIOMpaeM CTPOKY 3, a IEpEMEHHAs X5 UCKIIFOYAETCS

u3 Oasuca.
Ilar 8. [lepecueT cumIiekc-TabJIULIBL.

Ilepemennnie
bazuc b;
X1 Xy X3 X4 X5

0.2 1,4 14
X 1 0 A | 0 12| a/y)
X, 0 1 0 0 1 2

0,2 4.4 3,4
X4 0 0 Mo | L (=420 ] 3%

-0,2 -0,6 5,4
N GO NG ORICRD

Takum oOpa3oM, B O0a3UCHOM PEHICHMH OCHOBHBIE TEPEMEHHBIE HMEIOT
2 2
HELEJIOYNCIICHHBIE PEIICHUS: x1=1g, X=2, x4=3g, HEOCHOBHBIE X3 U X5 paBHBI Hyt0. [Ipu

. 2
ATOM 3HAYEHHE 11eJIEBOM (DYHKLMH JIJIs1 TOrO pELIEHUs] paBHO 55.

Iar 4. TTposepka ycnosus ¢; < 0. [la.

ITponomxkuM, UC0JIB3Ysl AIrOpUTM 1" OMOpH.

Bri6epem nepeMeHHyto ¢ HauOoblel JpOOHOM YacThlo, T.€. X;.

BBogum  omMONHHUTENRHOE OrpaHWYEHHE IeNovncieHHocTd. Ecnm  3HaueHue
kod(ddurmenTa npu NepeMeHHOW MEHBIIE HYJs, TO K HEMY IPHOABIISIETCS TaKoe IE0e
YHUCJI0, YTOOBI IPOOHAS YaCTh ObLIIA MOJIOKHUTECIHHOM:

0x; + Ox, + §x3 + Ox, + %xs = é, OTKyﬂa§x3 + §x5 — Xg = %

JloGaBisieM 3TO OrpaHMYCHHE K CUMILICKC-Ta0IuIIe:

basuc [lepemennble b;
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X1 X, X3 Xy X5 Xe
0,2 -14 1,4
O 0 1 | O =12 O | a2y
Xy 0 1 0 0 1 0 2
0,2 -4,4 3,4
X | 0 0 T e | 14| O | 3%y
0,20 0,60 0,40
X6 0 0 (1/5) 0 (3/5) -1 (2/5)
-0,2 -0,6 -5,4
G | 0 0 1Y O 3| 0 =52

I ar 4. IIposepka ycnosus: Bee ¢; < 0. [la. Pemienne HENEI0UUCIEHHO.
Hlar 5. HaxonuM B HaMMEHBIINWN IO MOYJIIO 3JIEMEHT:

|—l+l| = |-1] u
55

Bri6epem cromnberr 3, COOTBETCTBYIOIIUN MEPEMEHHOM X3.

3 3
—5+3 = -1l

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

Ilar 7. Beibop paspemiaronieii CTpoKU: CTpoka 4, COOTBETCTBYIOIIAsl MEPEMEHHOMN
Xg, KOTOPYIO UCKIIFOUaeM U3 Oaszuca.

Ilar 8. [lepecueT cumruiekc-TabIUIIBI.

Basic IlepemeHHbIE b,
X4 X, X3 X4 Xs Xg l

X1 1 0 0 0 -2 1 1
X5 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  oOpazom,

0) Kpumepuu 0UeHUuBaHus KomnemeHyuii (pe3yiomamaos):

B 0a3WCHOM pENICHUU OCHOBHBIC IIEPEMCHHBIC
LEJIOYMCIICHHBIC pelIeHus: x,=1, x,=2, x3=2, x,=3, HEOCHOBHBIC X5 U X PaBHbI HYIIIO.
[Tpu aTOM 3HAUCHUE T1eTIEBOM HYHKIIUU JUTS 9TOTO PEIICHUS PABHO 5.

HUMCIOT

KoHnTtponbsHas paboTa o1ileHUBaETCs MO CTO OALTLHOM CHUCTEME, UCTIOIB3YEMOH B
NATD HUAY MUDUN. [Ipenonasatenb, orieHUBas padboTy, MPUAEPKUBACTCS CIETYIONTUX

IIKaJI OOCHUBaHMA:

1) mpaBUIBHOCTH PEUIEHHBIX 3a]1a4:
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- BCE pacueThl BHIIOJHEHBI IPAaBHIbHO — 80 O6AIIOB;

- pacyeThl BBINOJHEHbl C OAHOW-ABYMs apU(PMETHUYECKUMHU OIMOKAMH, HE
BIIMSIONTMMHU Ha JTaJIbHEUIIINE pacueThl B KOHTPOJILHOM padoTe — 75 OaoB;

- pacyeTbl BBINOJHEHBI ¢ Oojiee 4eM TpeMs apu(pMETHUYECKHUMH OIIMOKaMH, He
BJIMSIIOIIMMHU Ha JaJIbHEHIIINE pacueThl B KOHTPOJIbHOU pabote — 70 0amios;

- pacuerbl BBIIOJHEHBl C OJHOM-IBYyMS apu(PMETUYECKUMH OLIMOKaMH,
BIMSIIOIIMMM Ha JaJbHEHIIME pacueTbl B KOHTPOJbHOW pabore — 50 Oamios
(mepBoHaYaIBHO); KOHTPOJIbHASL pab0Ta OTHPABISETCS HA TOPAOOTKY;

- pacyeThl BBIMIOJHEHBI C Oojee dYeM Tpemsi apuPMETHUECKHMMH OLIMOKaMH,
BIUSIONIMMH Ha JalbHEHIINE pacueThl B KOHTPOJIbHOM paboTe — (0 GaiioB; KOHTPOJIbHAS
paboTa oTIpaBIseTcs Ha 10pabOTKYy.

2) mpoBepKa pelIeHUs 3a/a4 C HCIOJIb30BaHHEM Makera MHCTpyMeHToB MSEXcel
«ITouck pemenus»:

- 33Jaya NOpPaBWIbHO CHOpPMYIUpPOBaHA, NPOBEpPKAa IMPOBEJAEHA IPABUIIBHO,
npecTaBleHbI pe3yabTaThl B Buae otuyeta MSEXcel «Ilouck pemenus» — 10 0anios;

- TpoOBepKa IpOBEIEHAa MpaBWIbHO, 3aJada c(OpMynIHpoBaHA HEKOPPEKTHO,
npe/IcTaBlIeHbI pe3yabTaThl B Buae orueta MSEXcel «Ilouck pemenus» — 5 6aywios;

- TpoBEepKa IMpPOBEIEHAa HEBEPHO, 3ajaya c(HOpMyIHpOBaHAa HEKOPPEKTHO,
npe/cTaBlIeHbI pe3yabTaThl B Buae otueta MSEXcel «Ilouck pemenus» — 1 6aymios;

- TIpOBEpKa IMpOBEJIEHAa HEBEPHO, 3a7ada c(hpOopMyIHMpoBaHA HEKOPPEKTHO WM HE
npeacTaBieHbl pe3ynbTaThl B Buie otuera MSEXcel «ITouck pemenns» — 0 Gaos.

3) 3ammTa KOHTPOJIBHOU padOThl, YMEHHE TPAMOTHO U3bSICHATHCSA, YETKO U JIOTUYHO
(bopMyIMpOBaTh YCTHO CBOM MBICIH, apryMEHTHPOBAHHO JOKa3blBaTh MPABUIBHOCTH
pELICHHUS:

- CTYJEHT T'PAMOTHO H3BSCHAETCA, YETKO U JIOTUYHO (OPMYJIUPYET YCTHO CBOH
MBICITH, apTYMEHTHPOBAHHO JOKAa3bIBAaeT pEIIeHWE 3a7ad KOHTPOJBbHON paboTer - 10
0aJII0B;

- CTYJEHT I'PaMOTHO H3BSICHSETCS, YETKO U JIOTUYHO (POPMYIUPYET YCTHO CBOM
MBICJIH, HE apTyMEHTHUPOBAHHO JOKa3bIBA€T PEIlICHUE 3a1a4 - 5 6aIoB;

- CTYJCHT I'PaMOTHO M3bSICHSETCS, OJHAKO HEYETKO M HEJIOTMYHO (hopmynupyer
YCTHO CBOM MBICJIU, HE apIrYMEHTHUPOBAHHO JJOKAa3bIBAeT pEIICHUE 3a/a4 - 2 Oaia;

- CTYJICHT HE BBIMIOJIHSAET HUYETO U3 MEPEUnCICHHOr0 B MyHKTe 3 - 0 0asuios.

68)  onucanue WKa1bl OUCHUBAHUA:
- oT 90 1o 100 6an10B — OTIANIHO;
- oT 75 1o 89 6anioB — XOpoIIIo;
- oT 60 110 74 6aIOB — YAOBJIETBOPUTEIHHO;
- MeHee 60 0asIoB — HEYIOBJIETBOPUTEILHO.
[Ipu 5TOM KOHTpOJIbHAs paboTa B 1eJIOM olieHuBaeTcss B 20 6a/ioB M BXOAUT Kak
OIIEHOYHOE CPEJICTBO KOHTPOIHHOM TOUKHU Ne 1.

6.2.3. Konmponvnasa paooma Ne 2
a) IIpumep konmponwvnoii padomuvr Ne 2
3aodaua 1.
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[Ipennpusarre MOXET BBITYCKATh YETHIPE BUAA MPOIYKIHUH, UCIOIB3YS ISl 3TOTO
TpHU BUAA pecypcoB. M3BecTHa TEXHOIOTHUECKAs MaTpUla A 3aTpaT KaXJ0ro U3 pecypcoB
HAa EAUHUIYY KaXJOW MpOJIYyKIHUH, BEKTOp b 0OBEMOB pECYypCOB U BEKTOp C IIEH

POIYKIUU:
4 3 45 208

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

TpeOyeTcs onpeaenuTs NPOU3BOICTBEHHYIO MPOrPaMMy, 00ECIEUNBAIOLIYIO
OPEINPHUATHIO HAUOOJBIITYIO BEIPYUKY MPU UMEIOIIMXCS OTPAaHUYCHHBIX pecypcax.
Pewenue. Maremarnueckass MOJENb 3aJadyd  TaKOBa: mpeOyemcs —Haumu
NPOU3B0OCMEEHHYIO NPOCPAMMY
X=|x|,
X3
X4
MAKCUMUZUPYIOWVIO 8bIPYUK)
z = 36x; + 14x, + 25x3 + 50x, — max
npuU 02PAHUYEHUSX NO PeCyPCcam
4x, + 3x, + 4x3 + 5x, < 208,
2x1 + 5x, + 2x, < 107,
3x; + x5 + 2x3 + 5x, < 181,
npu4em no cmMvicy 3a0avu
x1=20,x,20,x3=20,x4 =0.
Jns  pemeHus STOM 3aJadyd  JMHEWHOTO MPOTrPaMMHUPOBAHUSA CHUMIUIEKCHBIM
METOJIOM CHUCTEMY HEPABEHCTB IIPM TMOMOIIH JONOJHUTEIBHBIX HEOTPULIATEIbHBIX
HEU3BECTHBIX X5, Xg, X7 3AMEHUM CUCTEMOM JIMHEUHBIX aNreOpandecKux ypaBHEHUM

4x, + 3x, + 4x5 + 5x4 + xc = 208,
2x1 + 5x2 + 2X4 + Xeg == 107,
3x1 + Xy + 2x3 + 5X4 + X7 = 181,

B KOTOPOW JOIMOJHUTENbHbIC TIEPEMEHHBIE X5, X U X; UMEIOT CMBICI OCTaTKOB
pecypcoB (COOTBETCTBEHHO IEPBOr0, BTOPOro U TpeTbero Buaa). Cpeau BceX perieHui
CHUCTEMBI YpaBHEHUH, YAOBJICTBOPSIONIMX YCIOBUSIM HEOTPHUIIATEIILHOCTH

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

HY>KHO HalTH TO pelleHue, Mpyu KOTOPOM IiesieBasi GyHKIIUS IPUMET HanOoJIbIee
3HA4YCHHE.

Bocnonb3yemcss  TeM, UYTO TpaBble YacTH BCEX YPaBHEHHH  CHUCTEMBI
HEOTpHUIIATEIbHBI, @ caMa CHUCTeMa UMeEET MPEeANOYUTaeMbli BUJI — JOMOJHUTEIIbHbBIC
MIEPEMEHHBIC SBIISIIOTCS 0a3MCHBIMU, TTO3TOMY MOKHO NMPUMEHHUTh CUMILJIEKCHBIM METO/I.
[Tpornecc penienus 3anyucan B BUE MOCIEA0BATEILHOCTH CUMILICKCHBIX TabuIl B Ta0m. 1.

Tabmuma 1
C | basuc h 36| 14 | 25 |50 0 |0 O [Tosicuenus

X1 1 X2 X3 | Xa| X5 | Xg | X7
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C | ba3uc h 36 | 14 25 |50 0 0] O [Toscuenus

X1 | Xp X3 | Xq | X5 | Xg | X7
0| xc | 2084 3 4 5 1 0 0 Zo = Eh,A;=¢g; — ¢j,j
O x6 107 2 5 0 2 O 1 O = 112; "'ln;

0 | , |81 |3 1 2 ]5]0 0 1
Zy 0-z |-36 -14 25 - 0 0 0 min(A;< 0) =
—Z 50 —50,min( b ):ﬂ

ais>0 5

0 | x 27 | 1] 2 2 0 1 0 -1 min(-6;-4;-5) = -6

0 | x, [173/5|4/5 23/5 45 0 0 1 -

50 181/5 2/5 min(2—7; 173/5 : 181/5)=£
X7 35 15 25 1 0 0 15 1045 7357 1
z, |1810-| -6 -4 5 0 0 0 10

6| x, | 27 |1 2 2 0 1 0 -1

0 x, | 3|0 3 - 0 - 1 25
50 20 12/5 4/5 Bee ;> 0,j = 1,2,...,n
X4 0 -1 45 1 - 0 4/5
3/5
Zy 1972-| 0 8 7 0O 6 0 4

Kax BuIHO H3 mnociegHel CHUMINUIEKCHON TaOJMIBI, ONTHMAJILHOM SIBIISIETCS
MPOM3BOACTBEHHAsT Tporpamma x; = 27; x,= 0; x3= 0; x,= 20, oOecneuynBaromas
MPEANPUATAIO HAMOOJBITYI0 MPUOBUTE z* = 1972; mpu 3TOM OCTaTOK pecypca MepBOTro
Buza x5 = 0, BTOporo Buaa x,= 13, Tperbero Buaa x,= 0.

Onenounsie kodduimentsr Ay, A,, A; 1 A,UMEIOT CMBICT OIICHOK TEXHOJOTHUW W
MOKA3bIBAIOT, HACKOJIBKO  YMEHBIIUTCS  BBIPyYKa, €CJIM MPOU3BECTH  CIUHUILY
COOTBETCTBYIOIIEH MPOIYKIIUU.

Hampumep, xoaddunment A; = 7 mpu MepeMEHHON X3 TOKA3bIBACT, YTO ECIH
MIPOU3BECTH OJIHY €IMHHUILY MPOIYKIIMH TPETHEro BHUJIa (OHA HE BXOJIUT B ONTHUMAJIbHYIO
MIPOU3BOJICTBEHHYIO MPOrPaMMYy), TO BBIpYUKa YMEHBIIUTCS Ha 7 pyo.

OcraBmmecs kodpdurmentsl Ag, Ag U A, UMEIOT CMBICI JBOWCTBEHHBIX OIICHOK
PECYpPCOB U MOKa3bIBAIOT, HACKOJIBKO BO3PACTET BHIPYUKA, €CIIA MEPBOHAYAIIbHBIE 3aI1aChl
COOTBETCTBYIOIIIETO pecypca YBEJIUYUTh HAa EIUHMIYYy. Tak, YBEJIMYECHUE Ha CAUHUILY
3amaca nepBoro pecypca nNpuBeAeT K YBEIUUYECHHIO BRIPYUKH HA Ag = 6 €TMHUIL.

Jls MpoOM3BOACTBA €IMHUIIBI MPOAYKIIMK TEPBOTO BUIA MPOU3BOAUTEND JOJDKECH
3aTpaTUTh, KaK BUJIHO W3 MaTpullbl A, 4 eIUHMIBI pecypca MEpPBOro BHUAA, 2 €IUHUIIBI
pecypca BTOPOTO BUJa M 3 €IUHUITBI TPETHETO (JIEMEHTHI MepBOro CcToj011a MaTpulibl). B
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IIEHaX Yy,Y, Y Y3HAIN 3aTpathl coCcTaBsAT 4y, + 2y, + 3y;. [lpu peanuzarnum eauHUIIBI
NEepBOM MPOAYKIIMM HAa pbIHKE MbI MoJdydusid Obl 36 py0. CrenoBaTeiabHO, BHYTPEHHSS
OLICHKAa CTOMMOCTH PECYpCOB, M3 KOTOPBIX MOXHO HW3TOTOBUTH €IWHUILY IEPBOIO
npoxaykra (4y; + 2y, + 3y3), HODKHA COCTaBIsATh HE MeHee 36 pyO. AHajJOTrHYHBIC
YCJIOBHSI JIOJIKHBI BBITIONHATHCS M JUISI BCEX OCTAIBHBIX BHJIOB MpOAyKIuH. [Ipu sToM
cymMMapHas oIlleHKa BceX umerommxcs pecypcos 208y, + 107y, + 181ly,;. nomxkHa ObITh
MUHUMAJBHOM.

OxkoHuaTenhbHO MBOWCTBEHHAs 3amada (opmymupyercss Tak: TpeOyeTcss HaWTh
BEKTOP JBOWCTBEHHBIX OICHOK Y = (V1 V3Y3), MUHHUMH3HPYIONIUI OOIIYIO OIICHKY BCEX
pecypcoB f = 208y; + 107y, + 181y; — min npu ycioBHH, YTO MO KaXIOMY BHUIY
MPOAYKIIMA CyMMapHas OIIEHKa BCEX pPECypCOB, 3aTpayMBAaEMbIX Ha MPOU3BOACTBO
SAVHUITBI TPOTYKIIMH, HE MEHBIIIE BBIPYUKH, MOJIYIaeMOU OT peau3aiyy €IUHUIIBI 3TON
MIPOTYKITHH:

4y, + 2y, + 3y3 =36

3y; + 5y, + y3 =14
4y, + 2y3; =25

5y; + 2y, + 5y; =50

npu4em OyeHKU pecypcos He mo2ym bvims ompuyamenvuoivmu: y, = 0,y, =
0,y3; = 0.

3anuiinemM TeopeMy O JOTOJHSIONIEH HEKECTKOCTH ISl TOM 3a4auu:

y1(4x, + 3x, + 4x3 + 5x, — 208) =0,

Y2 (2x, + 5x5 + 2x, — 107) = 0,

v3(3x; + x5 + 2x3 + 5x, — 181) =0,
x1(4y; + 2y, +3y; —36) =0,
x,(3y1 +5y; + y3 —14) =0,
x3(4y1 +2y; —25) =0,
x,(5y; + 2y, +5y; —50) = 0.

Y TIOJICTAaBUM B ATU YPaBHEHUS YK€ U3BECTHYIO ONTUMAJbHYIO MPOU3BOJICTBEHHYIO

nporpammy x; = 27; x, = 0;x3 = 0; x, = 20:
v1(4-27+3-0+4-0+5-20-208) =0,
y,(2:-27+5-0 +2-20—-107) =0,
y3(3:27+ 0+ 2-0+5-20-181) =0,

27(4y, + 2y, +3y; —36) =0,
0By1 +5y.+ y3—14) =0,
0(4y, + 2y; —25) =0,
2005y, +2y, +5y3—50)=0

N
y,(208 — 208) = 0, 27(4y, + 2 v, + 3y; — 36) =0,
v,(94 —107) = 0,03y, + 5y, + y; — 14) = 0,
y5(181 — 181) = 0,0(4y, + 2y, —25) =0,
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20(5y; + 2y, +5y; —50) =0.

Bropoe u3 stux ypaBuenwuii [y,(94 — 107) = 0] o3HayaeT, 4TO MOCKOJIBKY BTOPOIA
pecypc  HCHONb3YyeTCs  HE  IOJIHOCThIO  (IIPU  BBINOJHEHWH  ONTUMAJIbHOU
MIPOU3BOJICTBEHHOM Mporpammel pacxoayercsa 94 enunuipl u3 107), ero nBoiicTBeHHAs
onenka y, = 0. UerBeproe ypaBuenue [27(4y; + 2 y, + 3y; — 36) = 0] o3Hauaet, 4To
MIOCKOJIKY TEPBbI MPOAYKT BXOJHUT B ONTHUMAIbHYIO MPOU3BOACTBEHHYIO MPOrPAMMY
(x1=27), TO cyMMapHasi IBOMCTBCHHAsI OLIEHKA PECYPCOB, U3 KOTOPBIX MOKHO M3TOTOBUTh
eAMHUITY TIPOyKTa repBoro Buaa (4y; + 2y, + 3y33) momkHa OBITH paBHA IIEHE 3TOTO
npoaykra (36 py6.). V3 mocnegHero ypaBHEHHSs CIEIYET, YTO MOCKOJbKY YETBEPTHIN
OPOAYKT BXOAUT B ONTUMAJbHYIO TPOU3BOJICTBEHHYIO Tmporpammy (x,= 20), TO
CyMMapHasi JIBOMCTBEHHAsI OIIEHKAa PECYpCOB, U3 KOTOPBIX MOKHO HM3TOTOBUTH €AUHUILY
npoaykra dyerBeproro Buaa (5y; + 2y, + 5y;) nomxHa OBITH paBHA IIEHE 3TOTO
npoaykra (50 py6.). Utak,

y2 =0
4y, +2y,+3y; —36 =0
5y; +2y, +5y; —50=0
PemmB 3Ty cucreMy ypaBHEHMH, IOJIyYUM OKOHYATENIBHO, 4TO YV, = 6,y, = 0,y, =

3aoaua 2.
[To MeTomy ceBepo-3amagHOTO yria ObLI MOJYYeH ONTHMAabHBIN IIJIaH MEePEeBO30K.
Hccnenyem ero Ha ONTUMAaIbHOCTD.

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

Peuwienue. HaunHaTh MOXHO C JIFO0OM CTpoKHM WM Jto0oro crosidna. Haunem ¢
nepBoro crosidiia, mpunucaB eMy Hojb. Ha mepBoM Iiare MoXKHO MPHUIKCATh CTOJIOIY
mo0ytro o1leHKy. B mepBom cToab11e HaxoasTes ABe oTMeueHHbie kietku (1,1) u (2,1). Ux
OIICHKH JOJKHBI OBITh HYJIEBbIMU. M3 3TOro yciioBus, 3Hasi OLEHKY NEPBOTO CTOJOIA,
HalJEM OLICHKH MIEPBOM U BTOPOU CTPOK.

Omnenka kietku (1,1) = oleHKa MEpBOM CTPOKH IUTIOC OIEHKA MEPOBOrO CTOJNOIA
IJTIOC YUCJIO B MPAaBOM HIDKHEM Yty KieTku (1,1) paBHO olleHKa MmepBOM CTPOKHU ILIHOC
HOJIb TUTIOC YEThIpe paBHO HYJ0. OTCIO/1a OLIEHKA MEPBOM CTPOKU paBHA MUHYC 4.

Omnenka kietku (2,1) = omeHKa BTOPOW CTPOKH ILTIOC OIIEHKa MEPOBOrO CTOJIOIA
IJTIOC YUCJIO B TIPAaBOM HMKHEM YTy KIIETKH (2,1) paBHO OlLieHKa BTOPOW CTPOKH ILIHOC
HOJIb TUTIOC TPHU paBHO HYJI0. OTCIO/1a OlIEHKA BTOPOM CTPOKH paBHA MUHYC 3.

HaiinenHsie O1eHKH CTOJIOLIOB 3amuIleM Mo TaOJdullel, HaliICHHbIE OIEHKU CTPOK
— CIIpaBa OT TaOJIUIIbI.

[Tonmy4yum HOBYIO TabmUILy 1:
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Taomuna 1

70 120 150 130 O1ieHKa CTPOKH
30 . 4 7 2 3 4
190 40 . 120 . 30 , . 3
250 - - 120 . 130 ,
OreHka croaora 0

Teneppb HalileM OTMEYCHHYIO KJIIETKY, JUIsl KOTOPOH M3BECTHBI OIEHKA CTPOKU WJIH
oreHka crosidna. Hampumep, knetka (2,2). Jlnsg Hee m3BecTHa oreHka cTpoku. OleHka
KJIeTKH (2,2) = OIIEHKa BTOPOW CTPOKH ILIIOC OIIEHKA BTOPOTO CTOJIOIA IUIIOC YHCIO B
paBoM HIDKHeM yriy kietkw (2,2) =(-3) + omenka BToporo croioma +1 = 0. Orciona
OIIEHKa BTOPOT'O CTOJIONA paBHA 2.

[Tomyurm HOBYIO TaOIUILYy 2:

Tabauna 2
70 120 150 130 OrneHka CTpoKu

30
30 4 7 2 3 4

40 120 30
190 3 1 2 4 3

120 130
. 5 6 3 7
Orenka cronoma 0 2

Jlist oTMedeHHOM KieTKH (2,3) M3BECTHA TOJIBKO OIeHKa CTpOoKH. OleHKa KJIETKU
(2,3) = oleHKa BTOPOM CTPOKHU ILUTIOC OIIEHKA TPEThEro CTOJIOIA IUIIOC YUCIIO B MPABOM
HIOKHEM yriy kieTku (2,3) =(-3) + omenka tperbero cronodmna +2 = 0. OneHka TpeTbero
cToJsibra paBHa 1.

[Tomy4yum HOBYIO TabmuILy 3:
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TaoOmuna 3

70 120 150 130 O11eHKa CTPOKHU
30 ? 4 7 2 3 4
190 40 ; 120 . 30 , . 3
250 - - 120 . 130 ,
OreHka croaora 0 2 1

Onenka kietku (3,3) = olieHKa TpeThel CTPOKH ILTIOC OIIEHKA TPEThEro CTolla

[Tomy4yum HOBYIO TabmUILy 4:

IUTIOC YHUCJIO B MIPABOM HIDKHEM yriy kieTku (3,3) = oneHka Tperbeid ctpoku + 1 + 3 = 0.
OneHka TpeTbel CTPOKH paBHa -4.

Tabmuna 4
70 120 150 130 OrneHka CTpoOKU

30
30 4 7 2 3 4

40 120 30
190 3 1 2 4 -3

120 130
250 5 5 3 v -4
OreHka cToaona 0 2 1

Ouenka knetku (3,4) = olleHKa TPEThe CTPOKHU IUIIOC OIIEHKAa YETBEPTOro CTo0Ia

[Tonyunm HOBYIO TaOIHILY 5:

IUTIOC YUCJIO B IPaBOM HUXKHEM yriy KieTkH (3,4) = (-4) + olieHKa yeTBepToro croyoua +
7 = 0. OteHKa 4yeTBEpTOro CTOJI01IA paBHA -3.

Tabmuna 5
70 120 150 130 O1ieHKa CTPOKH
30
30 4 7 2 3 4
40 120 30
190 3 1 2 4 -
120 130
250 5 6 3 7 4
OreHka croiaona 0 2 1 -3

HaiineHpl OLIGHKHM BCEX CTPOK M CTOJOIOB. BBIUMCIMM OLICHKH BCEX KIETOK H

COCTaBUM MATpHIly OILICHOK.

Omnenka kietku (1,2)= oreHka mepBoil CTPOKH + OI[EHKa BTOPOTO CTOJOIA + YHUCIIO

B IIPaBOM HUXKHeM yrity kietku (1,2) =(-4) +2+7 =5,

Onenka kietku (1,3)= olieHka epBod CTPOKU + OIEHKA TPEThEro CTOJIONA + YUCTIO

[Tosmyyaem mMaTpuily OLEHOK:

B IIpaBOM HUXHeM yrity kiietku (1,3)=(-4) +1+2=-1. U T.1.
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0 5 -1 -4

0 0 0 -2

1 4 0 O

Tak kak MaTpulla OLEHOK COACPKHUT OTpPHUIATENbHBIE YHCIA, TO IJIaH MOCTAaBOK

ABJISIETCS] HEONITUMAJIbHBIM. BpIOMpaeM KIIETKY ¢ HauMEHbIIEeH OLeHKOM. D10 kieTka (1,4).
Ee onenka paBna (-4). 3agaya 3akIt04aeTcs B MOCTPOEHUH IIMKIIA nepecueTa. Beixoas u3
kietkd (1,4) u gBUTasch TOJBKO MO OTMEYEHHBIM KJIETKaM, TpeOyeTcs BEpPHYTHCS B
ctapToByto KIeTky (1,4). [Ipu 3TOM 3ampeniaercs aeiaTh ABa MOCIEI0BATENIbHBIX IIara B
OJTHOM CTPOKE WJIM B OJHOM cTojbme. Hanpumep, moaxomut mukn (1,4) - (1,1) — (2,1) —
(2,3) - (3,3) — (3,4) — (1,4). I'padpuuecku LUKII IpECTaBICH HA pUCYHKE 1.

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

Pucynok 1 — [luxn nepecuera oeHOK

CraproBoii knerke (1,4) mpunuinem 3HaK «+». JIBurasch mo uuKIiy, depemayem
3Haku. Cpeau MOCTaBOK B KJIETKH CO 3HAKOoM «-» (310 kietku (1,1), (2,3), (3,4)) nHaiinem
muHuMmanbHyo: min(30,30,130) = 30. Ilocne 3TOoro B KIETKAX CO 3HAKOM «-»
YMEHBIIINM MOCTAaBKM Ha 3TOT MUHHUMYM, a B KJIETKaX CO 3HAKOM «1» YBEIIMYHUM Ha 3TOT
MuHumyMm. Knetka (1,4) cTaHOBUTCSI OTMEUEHHOM.

Ecnu nonmydeHa ofgHa KJI€TKa ¢ HYJIEBOM MOCTABKOW, TO OHA CTAHOBUTCS MycTOil. B
npuMepe Takux kiaetok ase (1,1) u (2,3). [loaTtoMy mycToit 0OBIBUM TOJBKO OJHY U3 HUX
¢ HauOonpimuM Tapudom — kierky (1,1). B kmerky (2,3) Oynmer chaenaHa HyJeBas
MOCTaBKa, U OHA OCTAHETCA OTMEUYEHHOW. DTO JenaeTcs AJisl BBIIOJHEHUS COOTHOLUEHUS:
YHUCJI0 OTMEUEHHBIX KJIETOK = YUCJIO CTPOK + YMCIJIO CTOI01OB — 1.

[Toryyaem HOBBIN IJ1aH TTOCTABOK (TaduIa 6)

Tao0mura 6
70 120 150 130 OreHka 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
Orenka cronora 0 2 1 -3
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TpeOyetcst cneanTs, 4TOOBI CYMMBI ITOCTAaBOK 1O CTPOKaM U CTOJI01IaM ObLIIM PaBHBI
MOIIIHOCTSIM MTOCTaBUIMKOB U CIIPOCY NOTPEOUTENEH COOTBETCTBEHHO.

J171s1 HOBOTO IJIaHA HAXOJUM OILIEHKH CTPOK U CTOJIOLIOB.

[Tonmyyaem maTpuily OIIEHOK:

4 9 3 0
0 0 0 —-2)
1 4 0 O

[Tnan He onTHMAaJICH, T.K. OLIEHKA KIIeTKHU (2,4) MeHbIie HyJss. CTpOUM I Hee UK
nepecueta: (2,4) — (3,4) — (3,3) — (2,3) — (2,4), rpadmueckn n300pakKCHHBIN HA PUCYHKE 2

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

Pucynok 2 — [{uxn nepecdera OLieHOK

min(0,100) = 0. Knerka (2,3) cTaHOBUTCS MyCTOM, a KiaeTka (2,4) OTMEUYEHHOM
(myneBas nocraBka). HoBbIi mutan moctaBok (Tabnuua 7):

Ta0muma 7
70 120 150 130 Or1ieHKa CTPOKHU
30
30 4 7 2 3 2
70 120 0
190 3 1 2 4 -3
150 100
250 5 6 3 7 6
OreHka croaona 0 2 3 -1

J171s1 HOBOTO MJ1aHA HAXOJUM OLIEHKH CTPOK U CTOJIOLIOB.
[TomyyaeM mMaTpuily OLEHOK:

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

[lnan He onTUMaeH, Tak Kak oleHka kiaeTku (3,1) menbiie Hysis. CTpouM sl Hee
uka nepecuera: (3,1) — (2,1) — (2,4) — (3,4), u300pakeHHBIN Ha PUCYHKE 3.

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

Pucynok 3 — [{uki nepecyera o1eHOK

min(70,100) = 70. Kmerka (2,1) cranoButcs mycroil. HOBBIM IUIaH IOCTaBOK

(Tabmmma 8):

TaOmuna 8
70 120 150 130 O11eHKa CTPOKH

30

30 4 9 -1
120 70

190 3 9 -2
70 150 30

250 5 3 -5

Orenka ctoiora 0 1 2 -2

J171s1 HOBOTO IJIaHA HAXOJUM OIIEHKH CTPOK U CTOJIOIIOB.
[Tonyyaem MaTpuIly OLICHOK:

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

Martpuia OueHOK HE COAEPKUT OTpHUIATEIbHBIX uucel. [loilydeH onTumanbHbIN
1aH noctaBok. CyMMapHbI€ 3aTpaThl HAa IEPEBO3KY IPy3a PaBHBI:

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

[lepBoHaUaIbHO CyMMAapHBIE 3aTPAThl HA MEPEBO3KY I'Py3a, IOCUUTAHHBIE METOAOM
«CeBepO-3aIaHOro yriiay coctabisuin 1690 pyoiieid.

[TocTtaBuuk A; nomxkeH noctaButh 30 exunwuil rpy3a norpedoutento B,. [loctaBuimk
A, nomxeH mnoctraButh 120 enunHuil Tpy3a mnorpedutento B,u 70 eguHuMI] rpy3a
notpedutento B,. [ToctaBmuk A; nomkeH noctaBuTh 70 equHUL rpysa norpedurento By,
150 enunuil rpy3a notpedurtento B, 30 enunui rpy3a notpedurento B,.

3aoaua 3.

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

Pewenue.x? + x2 = 8, 1.e. x? + x7 — 8 = 0. Cocrasnsem QpyHKIMIO Jlarpanxa
L(xy,%5,A) = x1%, + A(x? + x5 — 8). HaxoauM Juist 3Toil (yHKIMH YaCTHBIE
MIPOU3BOHBIE TIEPBOTO MOPSIKA:

oL _ oL 2 2 _
P a—xl(xlxz + A(xE + x% —8)) = x; + 22xy,
Fonke E(’ﬁxz + A(xf + x5 — 8)) = x1 + 2Ax,,
oL
a = 12 + x22 — 8.
[Tosyyaem cucreMy ypaBHEHUN:

A _ g

0xq Xy + 2/1xl - O

AL _0 o X1+ 2Ax, =0

o2 x2+x5—-8=0

A _ 1 2 =

ar
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Eciu x; = 0, 10 X, = 0 (ux 1-ro ypanenus). Torna xf + x2 —8 =02+ 02 -8 =

X
—8 # 0, 1.e. He BbIMONIHAETCA 3-€ ypaBHeHue. [loatomy x; # 0 u 24 = — x—z (u3 1-ro
1
ypaBHEHHUS).
2
X X
[ToacraBum 3710 B BTOpoe ypaBHeHue: 0 = xq + 2Ax, = x; + (— x—z) Xy, = X1 — x—z
1 1

Orcrona x2 = x2.

[ToacTaBuM 3TO B TpeThe ypaBHenue: 0 = x2 + x5 — 8 = 2x% — 8, 1.e. x¥ = 4,
x; = +2. Ho x, = +x;. [lonyuaem yetsipe Touku: (2,2), (2,-2), (-2,2), (-2,-2).

Ecnu cucrema ypaBHEeHUN UMEET HECKOJIBKO PEIICHUN, TO MOXKHO MOCTYIHTh
CIICIYIONIUM 00pa30oM: HaiiieM 3HaYeHUs KCXOMHOM (QyHKIuH f (X1, X,) B HOTyYEHHBIX
TOYKaX U CPEAH 3TUX 3HAYEHUI BbIOEpEM HanOOJIbIllIee U HAUMEHBLIEE.

fR2)=2%x2=4,f12,-2)=2%x(-2)=—-4, f(—2,2) =(—2) X 2 = —4,
f(=2,-2) = (—2) X (=2) = 4, B TOUKAX fr,,q = 4 B TOUKAX (2,2) ¥ (-2,-2), frnin = —4 B
Toukax (2,-2) u (-2,2).

0)  Kpumepuu oyeHUB8aHUs KoMnemeHyuil (pe3yiomamos):

KonTtponbsHas paboTa olieHUBaeTCs 10 CTO 0aJUIbHOM CUCTEME, UCTIONB3yEeMOil B
NATO HUAY MUDUN. [Ipenonasatenp, olileHUBas padboTy, MPUAEPKUBAETCS CIETYIOIINX
IIKaJl OLICHUBAHUS:

1) mpaBUIBHOCTH PELIEHHBIX 33]1a4:

- BCE pacyeThl BBIIOJIHEHBI TPaBUIbHO — 80 OaILIOB;

- pacyeTbl BBINOJHEHbl C OJHON-ABYMS apu(PMETHUYECKUMHU OLIMOKaMHU, He
BIIUSIOIIMMHY Ha JJaJbHEHIIINE pacyeThl B KOHTPOJIbHOU paboTe — 75 6aios;

- pacueThl BBHINOJHEHBI ¢ Ooyiee 4yeM Tpemsl apu(PpMETHYECKUMU OIIMOKaMH, HE
BIIUSIOIIMMHY HA JATbHEHIINE pacyeThl B KOHTPOJIbHOM padoTe — 70 6amios;

- pacyeThl BBINOJIHEHBI C OJHOW-IBYyMs apu(MeTHUYeCKUMHU OIIHOKaMH,
BIMSIONIMMHA Ha JaJbHEHWINME pacueThl B KOHTPOJBHOM pabdore — 50 Oamios
(mepBoHauYaIbHO); KOHTPOJIbHAS paboTa OTHPABIISIETCS HA T0PaOOTKY;

- pacueTbl BBINIOJIHEHBI C OoJjiee uyeM Tpemsl apupMETUYECKUMH OIIHOKaMH,
BIMSIOIIMMH Ha JalbHEHIINE pacyeTbl B KOHTPOJIbHOI paboTte — () 0ayioB; KOHTPOJIbHAS
paboTa oTHpaBIsieTcsl HA TOPAOOTKY.

2) mpoBepKa pelIeHus 3a/1a4d C MCIOJIb30BaHHEeM TakeTa mHcTpymMeHToB MSEXcel
«ITouck pemeHus»:

- 3ajJaya NOpaBWIbHO CHOPMYIMPOBAHA, TMPOBEpPKAa MPOBEJAEHA MPABUIIBHO,
mpeIcTaBjICHBI pe3yibTaThl B Buae oTueta MSEXcel «Ilouck pemenus» — 10 0amios;

- TIpOBEpKa TMpOBEJEHA TMPAaBWIbHO, 3adada CcGHOpPMYIUPOBaHA HEKOPPEKTHO,
npeaCTaBiIeHBI pe3ynbTaThl B BUae otyeta MSEXcel «Ilouck perienus» — 5 0ajios;

- TpoBEepKa IMpOBEJIEHAa HEBEPHO, 3adaua c(opMyIHpoBaHA HEKOPPEKTHO,
npeaCTaBiIeHbBI pe3ynbTaThl B BUae otyeta MSEXcel «Ilouck pemenus» — 1 0asios;

- TIpOBEpKa IMpOBeJIeHAa HEBEPHO, 3a7aya chopMyIHMpoBaHA HEKOPPEKTHO WM HE
npeacTaBicHbl pe3ynbTaThl B Buae otueta MSEXcel «Ilouck perrenns» — 0 6amios.

3) 3ammmTa KOHTPOJIBHOU PabOThl, YMEHHE TPAMOTHO U3bSICHATHCSA, YETKO U JIOTUYHO
(GbopMyIMpOBaTh YCTHO CBOM MBICIH, APTyMEHTHPOBAHHO J0Ka3bIBaTh IMPABUIBHOCTH
pELIeHMUS:
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- CTYJICHT TPAMOTHO H3BSICHSAETCSA, YETKO W JIOTUYHO (OPMYIUPYET YCTHO CBOH
MBICJIA, apTyYMEHTUPOBAHHO [OKa3bIBa€T pElIeHHE 3a7ady KOHTpoJibHOM paboTel - 10
0aJIoB;

- CTYJEHT T'PAMOTHO M3BSCHSAETCSA, YETKO U JIOTUYHO (OPMYIUPYET YCTHO CBOU
MBICJIA, HE apTYMEHTUPOBAHHO JJOKA3bIBAET PEIICHHE 3a/1a4 - 5 0aJlIoB;

- CTYJIEHT TPaMOTHO HU3bSCHSETCS, OJHAKO HEYETKO M HEJOTUYHO (HOpPMYIHpYET
YCTHO CBOU MBICJIH, HE apTyMEHTUPOBAHHO JOKA3bIBAET PEIICHHE 3a/1a4 - 2 0asia;

- CTYJICHT HE BBIMIOJIHSAET HUYETO U3 MEPEUMCICHHOTO B yHKTE 3 - 0 0asuios.

8)  onucanue WKAIbl OYEeHUBAHUSL:

- 01 90 10 100 OaJUIOB — OTJINYHO;

- oT 75 1o 89 6amioB — XOpolIIo;

- oT 60 110 74 6aIOB — YAOBIETBOPUTEIHHO;

- MeHee 60 0amIoB — HEYIOBIETBOPUTEILHO.

[Ipu »TOoM KOHTpOJBHAs paboTa B 1e0M olleHUBaeTcs B 20 OasIOB W BXOJUT Kak
OIIEHOYHOE CPEJICTBO KOHTPOIBHOM TOUKHU Ne 1.

6.2.4. Konmponsnan paooma Ne 3

a) IIpumep Kkonmponovnoil padbomaor Ne3

3aoaua 1.
JlaHa cTpykTypHas cxema oTpaciiei 1 u 2, mpeacraBieHHas Ha pUCYHKeE 1.

A 4

( ' Orpacas 1 150
400 KoHneunnbl

A o

50 W MPOAYKT

\ 4 20

10
c 250
0

A 4

OTtpacasp 2
500

15

Pucynok 1 — CtpykrypHa cxema otpacnei 1 u 2

Pewenue. Nmeem x; = 400, x, = 500,y; = 150, y, = 250, x;; =50, x4, =
200, X1 = 100, Xooy = 150

X11 50 _ X12 200 X21 100

Orcvomaa; =—=—=0,125,4y, =—==—=04,a,, ===—=0,25,a,, =
Ad i1 =7 200 e T2 Ty T 500 P21 T T 400 ey 22

X22 150

= =—=0,3.

X2 500

a1 a12)_(0,125 0,4).

CrpykrypHas matpuia A = ( Gy Gyp) =\ 025 03
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Torma max (0,125+0,25; 0,4+0,3)=0,7< 1. Marpuna AnpoTyKTUBHA.
X=AX+Y. IlycTb HOBBIIl BEKTOp BaJOBOTO BBIITYCKa X= (43}(5)8)
Toraa cooTBETCTBYIOIIMI BEKTOP KOHEYHOTO MPOTyKTa

Y=X—-AX=EX—-AX = (E - A)X =
(R R ) [ S O F 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 pynkuus MYMHOX mactepa Qynkumii f, makera
Excel no3BosisieT OBICTPO MEPEMHOXKUTH MaTpuIlbl. [lepes BBI30BOM 3TOW (YHKIUH HAJIO0
BBIJICINTh MBIIIKOM [JMAIla30H SUEEK HYKHOIO pa3Mepa, KyJAa IOCe BBIITOJIHECHHUS
mporenypsl OyaeT TMOMeNieH OTBeT. f, =Mamemamuyeckue — MYMHOX — OK.
[losiBnsieTca IMAIOrOBOE OKHO, KOTOPOE HYKHO 3aroidHuTh. B rpadax maccus I v maccus
2 yKa3bIBae€TCA CChUIKA Ha SUYEHKH, COAep)Kallue 3HaueHUs 1-ro u 2-T0 MaTpUYHBIX
MHOXUTENIEH cooTBeTCTBEHHO. [locne 3toro Haxumaercs He OK, a OZHOBPEMEHHAs
koMOunanus kinasui Ctrl+Shift+Enter.

. _ (200

[TycTh HOBBIN BEKTOP KOHEYHOrO MpoAyKTa Y = ( 30 O)'

HailineM cOOTBETCTBYIOLIMI BEKTOP BAJIOBOTO BhITyCKa X (3TO MOXHO CHENATh, TaK
Kak MaTpuiia A MpoayKTUBHA).

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

e-a= (%02 07 )

a
BcnomHauM, uto oOpatHast mMatpuia Juisi MaTpuisl B = ( )BBI‘H/ICJ'ISICTCH o
c

.p-1 1 d -—b
dbopmyne: B~ = ad_bc(_c a)'

Tow X = (=AY = st < (055 0875) (500) 7
1 /260 507
m(mz,s) ~ (610)'

3ameuanue. Marematuueckas pynkius MOBP mactepa dynkmii f, makera Excel
MO3BOJISIET OBICTPO HalTU 0OpaTHy0 Matpuily. [lepen BbI30BOM 3TOW (PYHKIIMM HAIO
BBIJICIUTh MBIIIKOM JUANa3oH SYeeK HYKHOTO pa3Mepa (MOpsSIoK OOpaTHOW MaTPHIIhI
paBEeH TOPSIKY HWCXOIHOW MaTpHWIlbl), KyJa IIOCJIE€ BBITIOJIHEHUSI TMPOIEAYphl Oyner
MOMEIIeH OTBeT. f,, = Mamemamuueckue - MOBP — OK. TlosBnsercsi 1MaioroBoe OKHO,
KOTOpO€ HY)XHO 3amoiHUTh. B rpade maccus ykaspiBaeTcs CChUIKAa Ha SUYCHKH,

d
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coJiepKalllue BJIeMEHThl ucxonHod Martpuubl. llocine storo Haxumaercs He OK, a
oJHOBpeMeHHas komOuHanus kinasuii Ctrl+Shift+Enter.

3aoaua 2.

['TaBHOMY WH)KE€HEpPY KOMIIAaHMHM HaJ0 pemuTb. MOHTHUPOBATH WM HET HOBYIO
MIPOU3BOACTBEHHYIO JIMHHUIO, HCIOJB3YIOUIYI0 HOBEHIIYIO0 TEeXHOJoruw. Ecim HoBas
nuHUs OyaeT paboraTh 0€30TKa3HO, TO KOMMAHHS MOIY4YUT mpuObuts 200 MiH. pyOsei.
Ecnu ona otkaxker, yto Kommanus norepsier 150 muH. pyoOnei. [1o oneHkam riaBHOTO
uHXkeHepa cymiectByeT 60% IIaHCOB, YTO HOBasi MPOU3BOJICTBEHHAS] JMHUS OTKAXKET.
MO0>XHO €cO3/1aTh AKCIIEPUMEHTAIILHYIO YCTAHOBKY, a 3aTEM PEIIUTh, MOHTUPOBATH HJIA HET
POU3BOJICTBEHHYIO JIMHUIO. ODKCIIEpUMEHTajbHas ycTaHOBKa oOoiiaercs B 10 MiH.
pyOneii. ['nmaBHBIM UWHXEHEp cuMTaer, 4YTo cyuiectByer 50% 1IaHCOB, 4YTO
AKCIIEpUMEHTalIbHAsL yCTaHOBKa Oyjaer paboraTh. Ecnu skcnepumeHTan bHash yCTaHOBKA
Oyznet pabdotath, T0 90% MIAHCOB 3a TO, YTO CMOHTHPOBAHHAs MPOU3BOACTBEHHAS JTUHUS
Takke OyaeT padotath. Eciin s3kcniepumMeHTanbHas ycTaHOBKa He OyaeT padotats, To 20%
IaHCOB 3a TO, YTO MPOM3BOJCTBEHHAas JMHUS 3apaboraer. CrnemyeT JM CTPOUTH
AKCIIEPUMEHTAJIbHYI0 YCTaHOBKY? CienyeT Ju MOHTUPOBATh IPOU3BOACTBEHHYIO JTUHUIO?
KakoBa oxuiaeMas CTOMMOCTHAs! OLIEHKA HAWITYYILErO pemeHus?

Pewenue.
200
JInnus pabeTaer
165
MonTHpyem .-~
ﬂl/lﬁu}g_,—"/ JIunus He naboTaer -150
1RR
Yeramoska | b (J}
pabotaer B2 c n
72.5 He morTHpYyeM
JINHUIO

Crpoum -2 Jlunwus paQozae 200

VCTaHOBKV/"/ MouTupyem ___ n\e

7 0 rrea-tTTT no

-~ VeranoBka ~ _ p--—77
- Jlunus ve naboraer
25 - -10 He paboTaer R P -150
1 He MOHTI/Ip}TeI\;I """"
JINHHIO n
He E::pr.KIM YCTaHOBKY
200
N MoHuTupyem )
e 0 e

14 -150

He monTHpyem
JIMHUIO
n

B y3nme F BO3MOXHBI HMCXOJBI «JIMHUSA paboTaeT» ¢ BeposTHOCThIO 0,4 (4UTO
npuHocuT npuoObLIs 200) U «inHHUS HEe padoTaeT» ¢ BeposATHOCTHIO 0,6 (4TO MPUHOCUT
yosiTok -150) = onenka y3ma F. EMV(F) = 0,4 x 200+ 0,6 X (—150) = —10. D10
YHUCJIO MUIIETCS Hak y3J0oM F.

EMV(G) = 0.
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BBB y3ne 4 BhiOupaeM MexIy pelIeHHEM «MOHTHPYEM JIMHHUIO» (OLIEHKAa 3TOTO
pemennss EMV(F) = —10) u pelieHueM «HE MOHTHPYEM JIMHHIO» (OLIEHKA DTOrO
pemennss EMV(G) =0): EMV(4) = max{EMV(F),EMV(G)} = max{—10,0} =0 =
EMV(G). DTy omeHKy 3amuiieM Haa y3ioM 4, a pemieHue «MOHTHPYEM JIUHHUIO»
0oTOpachIBacM U 3a4EPKUBAEM.

AHaJIOTUYHO:
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). Iloatomy
B y3Jie 2 0TOpachiBa€M BO3MOKHOE PEIICHUE «HE MOHTHUPYEM JTMHUION.

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

EMV(E) = 0.

EMV (3) = max{EMV(D),EMV(E)} = max{—80,0} = 0 = EMV(E). IlostomMy B
y3Jie 3 oTOpackiBaeM BO3MOKHOE PEIIEHUE «MOHTHUPYEM JIMHUIOY.

EMV(A) =0,5%x165+0,5%x0—10=72,5.

EMV (1) = max{EMV(A),EMV (4)} = max{72,5;0} = 72,5 = EMV (A).
[TosTomy B y371e 1 oTOpackiBaeM BO3MOXKHOE PEIICHUE «HE CTPOUM YCTAHOBKY».

OxugaeMasi CTOMMOCTHAs OLICHKA HAWIYYIIETO PEelIeHUs: paBHa 72,5 MiIH. pyOJiei.
Crpoum ycranoBky. Ecinu ycraHoBka paboTaet, TO MOHTUpPYEM JUHUIO. Eciu ycTraHOBKa
He paboTaeT, TO JUHUIO MOHTHUPOBAThH HE HAJIO.

3aoaua 3.
Haiitu penrenre MaTpU4HON UIPBI

1 4
1=(s -2
0 5

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

1 4
0 5

[Monyunm mnuHeWHbIe 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'padyiku TMHEMHBIX 3aBHCUMOCTEN

Bosbmem BepxHioto orubaromryro. IO1o jgomanas ABCD. Touka B — 310 TOUKa C
HavMEHbILIEH BTOPOM KoopauHaTOM Ha »Toi ormdOatomeil. Touka B — 3710 TOuKa
nepeceueHus npsambix (1) u (2). [loaromy npumnumiem nepBoi CTpoOKe BEPOSITHOCTH P, a
BTOPOW CTPOKE — BEPOSITHOCTH 1 — P. BceM ocCTanbHBIM CTpPOKaM IPUIIMIIEM HYJIEBBIE
BeposATHOCTH. Haiinem koopauHaTsl TOYkH B.

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

cTpareruu), 1—q = 1/ 4 (BEpOSITHOCTE MpPUMEHCHHs WrpokoM B cBoeil Bropoii

ctpareruu). Bee mudpel urpok B genut Ha MONHOLIEHHBIE «4eTBEepKW». [lepBeie Tpu
1MdpBl OTHOCATCSA K MEPBOWM CTpATErWH, a IMOCJEIHSSI — KO BTOPOM CTpaTervu: Irepas
ctparerus (1, 2, 3, 5, 6, 7) u Bropas ctparerus (4, 8). [lepen cBouM ouepeaHBIM XOJI0M
UTPOK A CMOTPUT B Tabnuily ciydaiHbiX yucen. Ecnm «Beimagaet» 4, 8, To OH urpaer

BTOpYIO cTpareruto. Llena urper v = W% = %. Hudpset 0 u 9 urnopupyrorcs.

p 1 4
Haiinem pemrenune s urpoka A: 1 —p|( 3 —2

0 0 5
IXxp+3x(1—-p)+0x0=4xp+(-2)x(1—p)+5x0, T0 ecTh p = >

8’
3 x_ /53 x_ 31
1-p=. M urpoka Ap = (, =, 0), ams urpoka Bq = (7, ).

3aoaua 4. Tpebyercs HAWTH ONTHMAJBHBIE CMEIIAHHBIE CTPATETHMH B UTPE U3
npumepa 1.7, cBeas 3Ty Wrpy K Mape B3aWMMHO JBOMCTBEHHBIX 3aJad JIMHEWHOTO
MIPOTPaMMUPOBAHUSI.

Pewenue. Ot nnaTe:xHONU MaTPUILIBI
A= (—2 3 4 1)
2 -4 -3-1
myTeM A00aBJICHHMS MOJIOKHUTEILHOTO YUCia b = SmepeiineM Kk MaTpulle,

(312

BCC 2JICMCHTBI KOTOpOfI ITOJIOXXUTCIIbHHEI.
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CBeneM JaHHYH0 MaTpPUYHYIO WUIPYy K Mape JBOMCTBEHHBIX 3a/ad JIMHEWHOIO
porpaMMupoBaHus (coryiacHo Teopeme 1.2):

X1+ xy &> min

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

x1=20,%,2=20
Y1ty +Yy3+y, > max

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

v1=20,9,=20,y; =20,y, = 0.

Pemraem ypaBHEHMS M3 NEPBOM CUCTEMBlI YPAaBHEHHU IIEPBOE M BTOPOE, TaK KaK
TPEThE U YETBEPTOE JAET OTPULATEIBHBIE 3HAYCHUS X, TTOJTyHaeM:

6 =53

x2=1—8x1
-5

X, = /53.

Tak xak BbIOpay B CHCTEME X MEPBbIE JBA YPaBHEHUS, TO B CUCTEME Y 3aHYJISIOTCS
Y3 1Yy

y1="/s3

yo=1=-7y;
y2 =453

ITOCKOJIbKY ONTHUMANbHBIE PELIEHHsT JTHX 3aj1ad pPaBHbl X~ = (6/ 53F5/ 53) 1

y* = (7 / 53’ 4/ 53), ONTUMAJIbHBIE CMEIIAHHBIE CTPATETUN UTPOKOB

«___ 1 6/ 5/ ~_ 6/ .5
P =55 /53:°/53) = (°/115°/17)
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"= : 7/ 47 0.0\ =(7/.. 4/ .0
1 " 7/eqt*/cg+0+0 /53’ /53'0'0 —(/11: /11»0,0),

a LICHA UTPhI
! 2

pV=——r 5 _ _

®/53+°/53 /11

6) Kpumepuu oyeHusanus KomnemeHyuil (pe3yibmamos).

KoHnTtposnbHas paboTa olleHUBaeTCs M0 CTO OAITLHON CUCTEME, UCTIOIB3YEMOH B
NATD HUAY MUDUN. [Ipenonasateinb, orieHUBas paboTy, MPUIAEPKUBACTCS CIETYIOITUX
IIKaJI OLICHUBAHUSI:

1) mpaBUIILHOCTH PEIICHHBIX 3a]1a4:

- BCE pacyeThl BBIIIOJIHEHBI TPaBUiIbHO — 80 OaILIOB;

- pacueThl BBINOJHEHBI C OJHOW-ABYMS apu(QMETHUYECKUMHU OIIMOKamMH, He
BIMSIOIIMMHY Ha JAaJbHEHIINE pacyeThl B KOHTPOJIBHOU padoTe — 75 0aios;

- pacueThbl BBINOJHEHBI ¢ Ooyiee 4yeM TpeMsl apu(PMETUYECKUMU OLIMOKaMHU, HE
BIMSIOIIMMHY HA JAJbHEHIINE pacyeThl B KOHTPOJIBbHOU padote — 70 6asios;

- pacueThl BBIMIOJHEHBI C OJHOM-IBYMS apU(PMETUYECKUMHU  OIIUOKaMH,
BIUSIONIMMHM Ha JallbHEWINIME pacueThl B KOHTPOJbHOM pabore — 50 Oamios
(mepBoHauYaIbHO); KOHTPOJIbHAS pab0Ta OTHPABIISIETCS HA TI0PabOTKY;

- pacyeTbl BBINOJHEHBI C Oojee 4YeM TpeMmsi apu(pMETHYECKUMH OLIMOKaMH,
BIUSIONIMMH Ha JaJbHEHIINE pacyeThl B KOHTPOJIbHOUM paboTte — () 0amioB; KOHTPOJIbHAS
paboTa oTHpaBIsieTCst HA T0PabOTKY.

2) poBepKa pelIeHUs 3a7a4 C UCIOJb30BaHUEM TakeTa nHCTpyMenToB MSEXcel:

- 3aj7aya TOpaBWIbHO CHOPMYIHpPOBaHA, TMPOBEpPKAa TMPOBEJEHA MPABUIIBHO,
IpeJICTaBJICHBI pe3ysbTaThl B BUae oTueta MSEXcel — 10 6amios;

- TpOBepKa TMpoOBeIeHA TMPaBWIBHO, 3anada chOpMyIHpoBaHa HEKOPPEKTHO,
MpeJICTaBJICHBI pe3yibTaThl B BUae oTueta MSEXcel — 5 Gamos;

- TpOBEpKa TMpOBEIEHAa HEBEpHO, 3adada chopMynHpoBaHa HEKOPPEKTHO,
IpeJICTaBJICHBI pe3y/bTaThl B BUae oTueta MSEXcel — 1 6amos;

- TIpOBEpKa IMpOBeIeHa HEBEPHO, 3a7ada chopMyIrpoBaHa HEKOPPEKTHO WJIM HE
NPEeCTaBICHBI pe3ysibTaThl B Buae otyeta MSEXcel — 0 6astos.

3) 3amuTa KOHTPOJIBHOM pabOoThl, yMEHHE TPAMOTHO U3BSCHATHCS, YETKO U JIOTHYHO
(GbOopMyIUpPOBaTh YCTHO CBOM MBICIH, apTYMEHTHPOBAHHO JOKa3bIBaTh MPABWILHOCTH
pelIeHus:

- CTYJEHT I'PaMOTHO HM3BSICHSETCS, YETKO U JIOTUYHO (OPMYJIUPYET YCTHO CBOM
MBICIIM, APTYMEHTHUPOBAHHO JOKa3bIBaeT pEIIeHHE 3a7ady KOHTPOJIbHON paboTel - 10
0aJIoB;

- CTYJEHT TPaMOTHO H3BSCHSETCS, YETKO U JIOTUIHO (OPMYIUPYET YCTHO CBOH
MBICITH, HE apTyMEHTHPOBAHHO JOKa3bIBACT pPEIICHHUE 3a1a4 - 5 6aioB;

- CTYIEHT TPaMOTHO H3BSCHIETCS, OJHAKO HEYETKO W HEJOTHYHO (opmymnmpyer
YCTHO CBOM MBICIIH, HE apTYMEHTHUPOBAHHO JTOKA3bIBAET PEIICHUE 3a1a4 - 2 Oaia;
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- CTY/ICHT HE BBITIOJHIET HUYETO U3 TIEPEUUCICHHOTO B TyHKTE 3 - () 6asuios.
8) onucanue WKaivl OYeHUBAHUSL:
- 0T 90 1o 100 6anI0B — OTIUYHO;
- oT 75 1o 89 6amioB — XOpoIIIo;
- oT 60 110 74 6aIOB — YAOBJIETBOPUTEIHHO;
- MeHee 60 0aJIoB — HEYIOBJIETBOPUTEILHO.
IIpu 5TOM KOHTpOJIbHAs paboTa B 1eJIoM olleHHBaeTcs B 10 O0a/ioB M BXOAHUT Kak
OLIEHOYHOE CPEJCTBO KOHTPOIBLHOM TOUKHU Ne 2.

6.2.5. Konmponvnas paboma Ne 4
a) lIpumep konmponwvnoii padomot Ne 4

3aoaua 1.

JlupexTop TPEANpHUATHS, MPOMAIOIIETO TEJICBH30Phl MapKu «Zarya» perrmI
OTKPBITH MPECTABUTEILCTBO B 00JACTHOM IIEHTPE. Y HETO MMEIOTCS aIbTePHATUBEI JTHO0
co37aBaTh COOCTBEHHBIM Mara3uH B OTIEIHLHOM TIOMEIICHHH, JTUOO OPTaHW30BBIBATH
COTPYIHMYECTBO C MECTHBIMH TOPTOBBIMH IIEHTpaMH. BcCero MOXXHO BBIICTUTH 5
anpTepHATUB pemieHus: A;, A, As, A4 As. Ycnex mpeanpuarusi 3aBUCUT OT TOTO, Kak
CIIOXKHUTCS CHTyalldsd Ha PBIHKE MPEAOCTABIIEMBIX YCIYyT. ODKCHEPTHl BBIACIAIOT 4
BO3MOXKHBIX CIICHapusi Pa3BUTUA CUTYalUU: Si, Sp, Sz, Sy [lpuOBUTE mpeanpusTus is
KOKJIO0M aJbTEepPHATHBBI TPU KaXKIOM CIEHAPUU PA3BUTHUS CUTYyalluu MpeACTaBJICHA
MaTpUMUEN BBIUTPBILEH a;; (MIH. pyOuiei /ron).

AJbTepHATHB ] s, S, s, s,
Cuenapuit
Ay 8 12 14 5
A, 9 10 11 10
As 2 4 9 22
Ay 12 14 10 1
As 15 6 7 14

BriOparh onTUMallbHYIO CTpaTeruio, HCMOJib3ys kputepuu Jlamnmnca, Bambna,
MaKCHUMaJIbHOTO ontumu3ma, Casumxka, ['ypBuna.

Pewenue. Kpurepuii Jlamjiaca, OCHOBaHHbIM Ha MPEAINOI0KECHUU, YTO KaxKJIbII
CUEHApUW pa3BUTHS CUTyalluu (COCTOSIHUS «IPUPOABD») paBHOBepositeH. [loaromMy, miis
MPUHATUS PENIeHUs], HeOOXOAMMO paccyuTaTh (YHKIMIO TOJE3HOCTH Fiis Kakmoit
aNTbTEPHATUBBI, PABHYIO CpelHeapu(METHUECKOMY TOKa3aresield MPUBJICKATEILHOCTH T10

1 om
KQKI0MY «COCTOSHHIO PHPOAb: Fy = — 3L,

F1:%(8+12+14+5)=9,75; F2=i(9+10+11+10)=10; F, =
~(15+6+7+14) =925 F,=-(12+14+10+1)=925; F;=-(2+4+9+
22) = 10,5

al-j.
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BribupaeTcst Ta anpTepHaTHBA, ISl KOTOPOM (YHKIUS MOJIE3HOCTH MaKCHMallbHa,
T.€. aJIbTEpHATUBA As.

1) Kpurepnii Banabaa, oCHOBaHHBIH Ha TIPUHIUIEC MaKCHUMAIbHOTO
IECCUMM3Ma, TO €CTh Ha MPEANOJI0KEHNH, YTO MPOU30iiieT Hanboiee Xy Al cLieHapui
pPa3BUTHUS CHTyallud M PHUCK HAMXYJALIEr0 BapuaHTa HYXXHO CBECTH K MUHUMyMYy. Jlis
OPUMEHEHUSI KpUTEpHsl HYXKHO JUIsl KaXIOW aJbTEpHAaTUBbl BBIOpaTh HAMXYILIUM
[OKa3aTeNb IPUBJIEKATEIbHOCTH «;(HAUMEHBIIEE YUCIO B KaXJIOM CTPOKE MAaTpPHULIbI
BBIUTPBILICH) U BEIOpATh Ty allbTEPHATUBY, JIJIsI KOTOPOM 3TOT MOKa3aTeslb MaKCUMaJIbHBIH.
a; =5a,=9a3;=2,a,=1,a; =6. BumHo, YT0 HAWIYYIIUM W3 HAUXYIIIAX
nokaszarenel o0nasaer aprepHaTuBa A,, Ui Hee a, = 9 - HaubobILIee.

2)  Kpwutepuii makcuMajibHOro onmrumusMma. Hambonee mpocToil KpuTepui,
OCHOBBIBAIOIIMMCSA HA HUJEE, YTO PYKOBOAMTEND MNPEANPUATHS, HUMES BO3MOKHOCTH B
HEKOTOPOM CTEIIEHW YHIPABIATH CUTYyallMeH, PACCUMTBIBAECT, YTO IPOU3OUIET TAKOE
pa3BUTHE CUTYallMH, KOTOPOE JJIsi HETO SIBJISIETCS HauboJiee BBITOJIHBIM. B cooTBeTCTBUH C
KPUTEPUEM IPUHUMAECTCS aJIbTEPHATUBA, COOTBETCTBYIOIIAS MAaKCUMAaJIbHOMY JJIEMEHTY
MaTpHULIbI BEIMTPBILIEH. J{J1s MIPUBEAEHHOTO MIpUMeEpa 3TO 34 = 22, IO3TOMY BBHIOMpaETCs
anbTEpHATUBA Aj3.

3) Kpwurepuii CiBua:Ka, OCHOBAHHBIHA MPHUHIAIE MUHUMH3AIMHUA TOTEPD,
CBSI3aHHBIX C TE€M, YTO PYKOBOAUTENID NPEANPUATHS NPHUHSAI HE ONTUMAJIBHOE PEIICHUE.
JInsg pemieHus 3aadd COCTABISETCA MaTpULA MOTEPb, KOTOpas HAa3bIBACTCS MaTpHULEH
PHCKOBT;;, KOTOpasi MOIy4YaeTCs W3 MATPHIBl BBIUTPBINICH Q;;jTIyTEM BBIYUTAHHS U3

MaKCHMMAJIbBHOI'O 3JICMCHTA KaXXA0I'0 CTOJ]6I_[21 BCCX OCTaAJIBHBIX 3JICMCHTOB.

AJbTEpHATHB ] S, S, s, S,
Cuenapuit
A 7 2 0 17
A 6 4 3 12
As 13 10 5 0
Ay 3 0 4 21
As 0 8 7 8

Hanee, 1 KaXI0oMl aJbTepHATUBBI ONpEENseM BEIMYUHBI b;, paBHbIE
MaKCUMaJbHOMY PHUCKY (HamOOJIbIIEE YUCIO B KaXIOH CTPOKE MATPUIbl PHUCKOB) U
BBIOMPAIOT Ty aibTEPHATUBY, Uil KOTOPOW MAaKCHMAaJbHBIM PUCK MHUHUMAJICH. b =
17,b, = 12,b; = 13,b, = 21, bs = 8. by =8 — MHUHMMaJIbHO, TIO3TOMY BBIOHMpAECTCS
anbTEpHATUBA As.

5) Kpwurepuii I'ypBuma. OTo camblii yHUBEpPCAJIbHBIA KPUTEPUH, KOTOPBIA
IIO3BOJISIET YIIPABJIATh CTEIEHBbID «ONTHUMHU3Ma - NECCHMHU3Ma» pyKoBoauTens. Beenem
HEKOTOpPhIH KOA(G(UIMEHT o, KOTOphI Ha3zoBeM KO0IQ(PUIIMEHTOM 10BEPUSUIH
ko3 duimenToM ontuMuzMa. ITOT KOIP(UIMEHT MOXKHO HWHTEPIPETHPOBATH KaK
BEPOSITHOCTh, C KOTOPOM IIPOM3OMAECT HAWMIIYUIIUN Uil PYKOBOIAWTEIS TPEANPUATHSL
ucxonl. Mcxoast u3 3Toro, HAMXyAIIUA BapuaHT MOXKHO OXHUAATh C BEPOATHOCTHIO (1-at).
Koaddumment goepust a mokas3blBaeT, HACKOJIBKO PYKOBOJIUTENb MPEANPHUATHAS MOMKET
YOPABJISATH CUTyallued U B TOW WJIM MHOM CTENEHH PaCCUMTHIBAECT Ha OJaronpUsTHBIA 1Jis
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Hero wucxona. Ecmu BeposTHOCTH ONArompusITHOIO W HEOJIArompUsATHOTO CLEHAPHS
Pa3BUTHSI CUTYALIMU PABHBI, TO CIEAYET NPUHATH 0=0,5.

Jna  peanuszanuu  KpUTEpUsl ONPENEISIOTCS  HAWIYYIINE al-+ U HaUXYIIINe
a; 3HAYEHWE KaXKIO0M albTepHaTUBE 10 GopMynam: a; = max; a;j, a; = min; a;;. [lanee,
BBIUUCIAIOTCA  (QYyHKIMH MoJe3HOCTH 10 Qopmyne: F; = af X a +a; X (1 — a).
BriGupaetcs Ta anpTepHaTHBA, I KOTOPOH (hYHKIIMS MOJE3HOCTH MaKCUMAJIbHA.

[Ipeanonoxum, 4TO I HAUIETO NpPHUMEpa PYKOBOIUTENb JOCTATOYHO YBEPEH B
IIOJIOKUTEIIBHOM PE3YJIBTATE U OLIEHUBAET BEPOSITHOCTh MAKCUMAJILHOTO ycriexa B 0=0,7.

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

B cootBercTBUM ¢ pacueTamMu clieqyeT BbIOpaTh anbTepHatuBy As. Eciam ke,
PYKOBOJIWTENb HE OYEHb YBEPEH B MOJIOKUTEIBHOM HCXOAE M PACIEHUBAET €T0
BEpPOSATHOCTH nopsiaka 0=0,2, To PyHKIUHU NOJIE3HOCTU PaBHBI:

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

BunHo, 4TOo B 3TOM cClly4ae cleayeT HOpUHATh Ap, AJIA KOTOPOro (yHKIHS
IIOJIC3HOCTH MaKCUMaJIbHa.

Crmenyer otmetuTh, 4YTO mpu o=0, kpurepul I['ypBuma mnepexoauTr B

IIECCUMUCTUYECKUN Kputepuid Banpma, a mpu o=/ — B KpPUTEPUHM MaKCUMAaJIBHOIO
ONTUMHU3MA.
3aoaua 2.
Marpuipl BEIMTPBILIENR UTPOKOB TAKOBBI:
q (1-9q) q (1-q
_ P (-8 0 _ P (-8 —10
A_(l—p)(—m —1) 1 B_(l—p)( 0 —1)

Pewenue 1. CvemanHbie CTpaTeTud UTPOKOB TIpeIcTaBuM B Buae p = (p, 1 — p)u
q=(q1-q),raep€[01] q€[01].

[Tpu 3TOM MaTeMaTUYeCKOEe 0KHUJIaHKUE BBIUTPHIIIIA IIEPBOT'O UTPOKA PABHO

Mi(p,q) = —8pg =101 -p)g - A -p)A-q)=(pP-9q+p-1.

AHAJIOTUYHO ONpENeAeTCS MaTEeMaTHYSCKOE OXHUAAHUE BBIUTPHIIIA BTOPOTO
UTPOKa:

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

Haunyummii rapaHTHpOBaHHBIN BBIMTPHILI ITIEPBOTO UTPOKA PABEH

“ = i M) = e i (0~ Datp 1) =

= prg[%t’ylc]((p —-9)-1+q- 1) = pTél[%’ch](Zp —10) = -8
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Yumn, yto (p —9) <0, Tak kak p € [0,1], mosToMy BHE 3aBUCHMOCTH OT
p minqe[o,l]((p —9)q + p — 1)Gyzer nocTUraThes Iph g = 1, a MAKCHMUHHAS CTPATETHS
MIEPBOIO UTPOKA, COOTBETCTBYIOIIAS 3TOMY HAMIYy4YIIEMY TapaHTUPOBAHHOMY BBIUTPBIIILY,
p = (1,0), T. e. MaKCUMHHHAsI CTpPATErs MEPBOr0 UIPOKA — IMPU3HATHCS M TOJYyYHUTh
BOCEMb JIET 3aKII0YCHU.

AHaNnOru4HO HaXo0aIHuM HaI/IJIy‘IHII/Iﬁ FapaHTI/IpOBaHHHﬁ BBIMI'PBIII BTOPOT'O UT'POKaA

B= e i a0 @) = e i (@ = 9p+a =)

= ey (@ =91+ -1) = max(2¢ —10) = -8

U ero MakCUMUHHYIO ctpateruio q = (1,0) — npusHaThes.
Ou4eBUIHO, MAKCUMHUHHBIE CTpAaTETUu 00pa3yroT paBHoBecue Hoaia.
Pewenue 2.Ilo marpune A maxogum uymcia C = —8+4 (—1) — (—10+0) =1,
a = —1 — 0 = —1 u pemiaeM cucremy:
{(p —D(@+1) =0
p(g+1)=0 '
rae noxyuum p = 1.
[To matpuiie B Haxoqum uucina D = byy + by, — (byy + byy) = -84+ (—1) — (0 +
(=10) =1, b = by, — b, = —1 — (—10) = 9 u pemaem cucTemy:
{(q —~D({-9)=0
q(p—9)=0
rae noixyuum q = 1.
Torpa cpenHuid BRIMTPHIIT UTPOKa A (IEpBOro UTPOKa) paBEH:
Mi(p,q) = —8pq =101 -p)g— A -p)A-g)=(p-9q+p-1=
1-9)-1+1-1=-8.
Cpeanuil BRIMTPBILI UTPOKa B (BTOpOro UrpoKa) paBeH:
My(p,q) = =8pq —10p(1-q@) -1 -p)A-q)=@-Dp+q—-1=
1-9)-1+1-1=-8.
O4eBHIHO, MAKCHMHHHBIE CTpaTeTuu 00pa3yroT paBHoBecue Homma.

3aoaua 3.

Urpa «JlumeMma 3akIi0ueHHBIX» B KOOTEPAaTUBHOM BapuaHte). TpeOyercs HalTu
MepEroBOPHOE MHOKECTBO U penieHue Homa B urpe, onucanHoit B npumepe 3.1 (/IBoe
IIPECTYITHUKOB (TIEPBBIA U BTOPOM MIPOKH), MOJO3PEBAEMBIE B COBMECTHOM COBEPILIECHUN
TSPKKOTO MPECTYIUIEHHSI, HAXOAATCS U30JIMPOBAHHO JIPYr OT Jpyra B NPEABAPUTEIILHOM
3akimoueHuu. llpsMble ylIMKU y CIEACTBUS OTCYTCTBYIOT, IMOATOMY YCIieX OOBHHEHUS
3aBUCUT OT TOTO, MPU3HAKOTCS JIU 3AKIKOYEHHBIE. Y KaXKI0ro U3 3aKIIOYEHHBIX €CTh JBE
CTpaTeruu: MpU3HATHCS (MepBasi CTpATerusi) WM HEe MpU3HABaTbCA (BTOpasi CTpaTerus).
Ecniu ob6a mnpecTynHuMKa NOpPU3HAIOTCS, TO OHU OyAyT NpPU3HAHBI BUHOBHBIMH U
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PUTOBOPEHBI K BOCBMU ToJlaM 3aKiIi04ueHus. Eciau Hu OMH U3 HUX HE MpU3HAETCs, TO IO
OOBMHEHHIO B OCHOBHOM HPECTYIUICHHHM OHHM OYAyT ONpaBAaHbl, HO CyA BCE-TaKH
NpU3HAaeT WX BUHY B MeHee 3HAYUTEIHHOM NPECTYIUICHWH (HampuMep, B HOIICHHU
OpYXHsl), B pe3yJibTaTe 4ero 06a OyayT MpUTroBOPEHBI K OTHOMY ToAy 3akitoueHus. Eciu
K€ MPHU3HAETCSA TOJBKO OJUH M HUX, TO MPU3HABIIMICA OyJeT oCcBOOOXKAEH (3a MOMOIIb
CIIEZICTBUIO), @ JAPYrol TMPEeCTyMHUK OyIeT NPUIrOBOPEH K MAaKCHMaJbHOMY CpOKY
3aKIIOYeHU — K JeCATH rojgaMm. TpeOyeTcs oOmpeaenuTb MaKCUMHHHBIE CTpaTeTHH
UTPOKOB M paBHOBecHs Hbaima, ecnu Takue €cTh) IpU yCIOBUH, YTO 3aKIIOUYEHHBIE MOTYT
0OMEeHUBATHCS HHPOPMAIUEH.

Pewenue. MHOXXECTBO BCEX BO3MOXHBIX Tap BBIMTPHIIICH UTPOKOB MPEICTABICHO
yeTeIpexyrojbaukoM ABCD na puc. 3.1.

-12 -

Pucynok 1 - MHOX€CTBO 0KMIAEMBIX BBIMTPHILIEH, MHOXkECTBO [lapero n
IIEPErOBOPHOE MHOKECTBO B KOONIEPATUBHOM BapHaHTE UIPbI «JlunemMMa 3aKIIFOUEHHBIX)

OueBugHo, MHOkeCTBO [lapero coorBercTByeT snomanoii BCD, a meperoBopHoe
MHOkecTBO — JiomaHoi ECF.

[Mpsimasi, npoxonsiias yepe3 touku B(-10, 0) u C(-1, -1), 3amaercss ypaBHEHHUEM
M, = (-M;-10)/9, a mnpsmas, npoxoasmias weped touku C(-1, -1) m D(0, -10),
ypaBHeHueM M, = -9M; - 10 , nostomy pynxius Hoama
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N(M1;M2) = (Ms + 8)(M2 + 8) =
M; + 10
(M, +8) (8 _ T) M, € [-8,—1],
(M, +8)(8—9M,; —10),M; € [-1,—2/9]
( —M? + 54M,496

— < 9 ,M1 E [_8,_1],

(—9MZ — 74M, — 16, M, € [-1,—2/9].

p

®dynkmuio Homa Mbel paccMaTpuBaeM Ha IMEPETOBOPHOM MHOMKECTBE, T. €. Ha
nomanoit ECF, nmpu atoM otpesok EC 3agaercs ypasaennem M, = (-M; -10)/9 ipu M€ [-
8, -1], a orpesok CF 3amaercs ypaBuenuem M, = -9M; -10 npu M, = -9M; -10€[-8, -1]
(wiy, 9TO SKBUBANCHTHO, Tpu M€ [-1, -2/9]).

Makcumym ¢yHkmu Hbmra Ha meperoBOpHOM MHOXKECTBE JOCTHTACTCS B TOYKE
Mi= -1 (rpadux ¢pynkiuu Hama npeacrasien Ha puc. 3.2).

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

Ha puc. 1 pemenne Homa coorBerctByeT Touke C, mOITOMY €clii 3aKIIOYCHHBIE

HMCIOT BO3MOKHOCTD IICPEroBapuBaThbCs, TO OHU MOT'YT HOTIOBOPUTHCA HC IMPHU3HABATHCA
BABOCM, U TOr'Za I1OJy4aT BCCTO 110 OJHOMY IoJly 3aKJIFOUCHH.

60

;I
=z
<

=

50 -

40 -

0 -

2 -

10\ -

Ta\
U

-10 -8 -6 -4 -2 2
-10

-20

Pucynok 2 — I'padux ¢pynkunn Hama B koonepaTuBHOM BapHaHTe UTpbl «Jlumnemma
3aKJIIOUYECHHBIX»

6) Kpumepuu oyeHusaHus KOmMnemeHyuil (pe3yibmamos):

KoHnTposnbHas padoTa olleHUBaeTCs MO CTO OAITHOM CUCTEME, UCTIOIb3YEMOU B
NATD HUAY MUDMN. [Ipenonasateinb, olileHUBas padboTy, MPUAEPKUBACTCS CIETYIOITUX
IIKaJl OLICHUBAHUSI:

1) mpaBUIIBHOCTH PEUIEHHBIX 3a/1a4:

- BCE pacyeThl BBHITTOJIHEHBI TPABMWIIHLHO — 80 OaJLIOB;

- pacdeTbl BBIMOJHEHBI C OJHOU-IBYMSI apu(METUYECKHUMH OIMMOKaMHu, He
BIIUSIIONIMMHE Ha JTAJTbHEHIIINE pacyeThl B KOHTPOJIbHOU paboTe — 75 6aiios;
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- pacueThl BBHITIOJHEHBI C Ooyiee 4eM TpeMsi apu(PpMETUISCKUMU OITMOKaMU, HE
BJIMSIIOIIMMHU Ha JalbHEHIINe pacueTbl B KOHTPOJIbHOM padoTe — 70 0asios;

- pacyeThl BBINOJIHEHbl C OJHOW-IByMs apu(meTHuecKuMu OIIHOKaMH,
BIMSIOIIMMHA Ha JalibHEWIME pacyeThl B KOHTPOJbHOM pabore — 50 Oamios
(mepBoHayaIbHO); KOHTPOJIbHAS pab0Ta OTHPABIISIETCS Ha 10PaOOTKY;

- pacueTbl BBINIOJIHEHBI C OoJiee uyeM TpeMsl apuPMETUYECKUMH OIIUOKaMH,
BJIMSIIOIIMMU Ha JaJIbHEHININE pacuyeTbl B KOHTPOJIbHOU pabore — 0 6aiioB; KOHTPOJIbHAsS
paboTa oTmpaBiseTcs Ha 10pabOTKYy.

2) mpoBepKa penieHus 3a71a4 C UCIOJb30BaHUeM akeTa nHeTpyMeHToB MSEXcel:

- 33Jadya TOpPaBWIBHO CHOpPMYIUPOBaHA, MPOBEpPKa MPOBEAEHA MPABUIBHO,
IIpeJICTaBJICHBI pe3yiIbTaThl B BUae oTaeta MSEXcel— 10 6aios;

- TpOBEpKa TMpoOBeIEHA TMPaBWIbHO, 3anada cHOpMyIHpOBaHa HEKOPPEKTHO,
IIPeJICTaBJICHBI pe3y/IbTaThl B BUae oTaeta MSEXCel— 5 Gamios;

- TIpoBepKa TMpOBEJCHAa HEBEPHO, 3a7ada CcHOPMYJIUPOBAHA HEKOPPEKTHO,
IpEeCTaBICHBI pe3ysibTaThl B BUe otyeta MSEXcel — 1 6asos;

- TIpOBepKa IMpOoBeAcHa HEBEPHO, 3a/aua C(hOPMYIHPOBaHA HEKOPPEKTHO WM HE
IPEeCTaBICHBI pe3ysibTaThl B BUae otdeta MSEXcel — 0 6astos.

3) 3ammrTa KOHTPOJIBHOU pabOThl, yMEHHE TPAMOTHO U3BSCHATHCS, YETKO U JIOTUYHO
(GbopMyIUpOBaTh YCTHO CBOM MBICIH, apTyMEHTHPOBAHHO JOKa3bIBaTh MPABUIBHOCTH
pelIeHus:

- CTYJICHT TPAMOTHO H3BACHSACTCSA, YETKO W JIOTUYHO (OPMYIUPYET YCTHO CBOH
MBICIT, aPTYMEHTHUPOBAHHO JOKAa3bIBaeT pEIICHHE 3a7ad KOHTPOJbHOM paboTel - 10
0aJIoB;

- CTYJICHT TPAaMOTHO H3BACHSACTCSA, YETKO W JIOTUYHO (OPMYIUPYET YCTHO CBOH
MBICITH, HE apTyMEHTHPOBAHHO JOKa3bIBACT PEIICHHUE 3a1a4 - 5 6aios;

- CTYJICHT TPaMOTHO HW3BSICHSCTCS, OJHAKO HEUETKO W HEJIOTUYHO (opmyaupyer
YCTHO CBOU MBICIIH, HE apTYMEHTHUPOBAHHO JIOKA3bIBACT pElICHUE 3a1a4 - 2 6asia;

- CTY/ICHT HE BBINIOJHIET HUUETO U3 MEPEUUCICHHOr0 B MyHKTE 3 - () Oasuios.

8)  onucanue WKaubl OYEeHUBAHU.

- 0T 90 1o 100 6anI0B — OTIANYHO;

- oT 75 1o 89 6amioB — X0OpoIIIo;

- oT 60 110 74 GaIOB — YAOBICTBOPUTEILHO;

- MeHee 60 0ayuIoB — HEYTOBJIETBOPUTETHHO.

IIpu »TOM KOHTpOJBbHas paboTa B 1eJIOM oOlleHUBaeTcs B 20 OalsloB W BXOAMUT Kak
OLIEHOYHOE CPEJICTBO KOHTPOJIBbHOU TOUKH No 2.

6.2.6. /lomawnsnn paboma Ne 1
a) IIpumep oomawineir paoomot No 1

3aoaua 1.

Ha pbiHKE HEKOTOpOro TOBapa (GyHKIHUs mpemiokenus S(P) = 2p - 2, a GpyHKIus
ciupoca D(p) = 10 - p. TpeOyeTcs onpeaenuThb, BO CKOJIbKO pa3 M3MCHHUTCS paBHOBECHAS
I[[eHa TOBapa, peajn30BaHHBIN CIPOC M BRIPYUYKa MPOU3BOIUTEINS MPU BBEICHUH aKIU3a IO
craBke t € (0; 1).
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Haiith Takyi CTaBKy akmu3a, KOTOpas OOECMeYyUT MaKCUMYM HaJIOTOBBIX
MOCTYIUUIEHU N

Pewenue.YUtoObl ONpenenuTh CTaBKY akKlW3a, MAaKCUMU3HPYIOLIYI0 HaJIOTOBBIE
MOCTYIJIEHUSI, TOCTABUM TaKylO 3a/1a4y:

T (t) = tp:tD(p;) = max,

S((1 -9 e ) = D(pe),

pe>0,0<t<lI,

KOTOPYIO, YUUTBIBasi KOHKPETHBIN BU PYHKIMU cripoca u3 ycaosus npumepa (D(p)
= 10 - p), a TaKkKe BBIpAKEHUE MAJII PABHOBECHOM LIEHBI IOCJIE BBEACHHUS aKIIN3a,
npeodpaszyem K BUAY

T(t) = tp, (10 - p;)— max,
12

Pt = 350
p:>0,0<t<l1
AT

12\ _ 24t(9-100)
T(t)_t3 2t (10 3— Zt) T T2z max
0<t<l.
BbIumCiIsieM IPOU3BOIHYIO:

T'(t) =

=(210) - (9t = 10t7)' (3 = 26)* = ((3 — 26))' (9t — 10t%)) =

(3—2t)2 (3- 2t)4

=55 (0= 2003 = 207 +4(3 — 26)(9¢ — 10¢7)) =

24
(3 (3-2t)3
(27 — 78t + 40t? + 36t — 40t?)=

((9—20t)(3 — 2t) + 4(9t — 10t?)) =

72(9-14t)
(3-2t)3 '

(3 2t)3

ompesensieM KpuTuaeckue Touku: 9/14 u 3/2, HaxoauM MPOMEKYTKHA BO3PACTAHUS:
(-00; 9 /14] u (3/2; +0) u npomexxkyTok yowiBanus [9/14; 3/2). DTo maeT BO3MOXHOCTH
onpenenuTh ToukKy Makcumyma (ynkmuu T(t): t* = 9 /14 . TlockombKy JaHHas TOYKa
r7100abHOTO MakcUMyMa TpuHaaaekuT uatepBany (0; 1), 3Hauenue t* = 9/14 = 64% wu
SIBJISIETCS PELICHUEM 3aJ1auu

[Ipu Takou cTaBke aK1M3a paBHOBECHAS LIEHA PaBHA
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12
p* = o= 70€H. ell. — 5T0 Ha 75% BBIIIE, YEM HA PBIHKE 0€3 aKIu3a;
22

paBHOBCCHBIﬁ CIIPOC COCTABJIACT

D(p*) =10 - 7= 3 en. — 5T0 B JiBa pa3a MEHbIIIE, YeM Ha PHIHKE O€3 aKIIn3a.
[Tpu 5TOM HaJOTOBBIE TOCTYIUICHUSI COCTABIISIOT

T(t")=t"p*(10 — P*)=1—94 73 = 22—7 =13,5 neH. ex.,

a BBIpyYKa
1-tHp*D(p*) = (1 — %) -7-3 = 12—5 = 7,5 nen.en.,

yT0 Ha 69% MEHbIIIE, YeM JI0 BBEACHHMS aKIIM3a.

3aoaua 2.

Pemmnts 3a1auy LEIOYMCIEHHOTO POIPAMMUPOBAHNS METOIOM BETBEU U TPAHULL.

Iar 1. ®opMupoBaHue UeIeBON PYHKIIMU U CUCTEMBI OTPAHUYEHUM.

f(x) =11x; + 5x, + 4x3 — max;

OrpanuyeHus 3aa4i UMEIOT BUJ:
(3x1 + 2x5 + 8x3 < 11

2x1 +x3 <5

3x1 +3x, +x3 <13

x; = 0, uesnoe

x, = 0,uesoe
\x3 = 0, gesoe

Pemaem 3aauy cumriekc-MeToIoM 0€3 OrpaHUYeHUM 1IeTTOUYNCIEHHOCTH.

Hlar 2. [TpuBoguM 3aa4y K KAHOHUYECKOMY BUIY:
f(x) =11xq + 5x, + 4x3 = max;

OrpaHudeHus 3aa4i UMEIOT BUJ:

3x1 +2x5 +8x3 +x, <11

2x; +x3+x5 <5

3x1 + 3%, + x3 +x <13
x; = 0,1es0e,j = 1,6
Ilar 3. CocTaBuM CUMILIEKC-TA0IHUILY:

IlepemeHHbIE
bazuc b;
xl xZ x3 x4_ x5 x6
X4 3 2 8 1 0 0 11
X5 2 0 1 0 1 0 3)
X 3 3 1 0 0 1 13
Cj 11 3) 4 0 0 0 0

Ilar 4. TTposepka ycnosus: Bee ¢; < 0. Her.
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Ilar 5. Beibupaem paszpemaronmii cToiOeI, T.e. TOT, TIA€ B IMOCIEIHEH CTPOKE
HAXOJIUTCS HAMOOJBIINI TOJOKUTEIBHBIA JJIEMEHT, CToj0enm 1, COOTBETCTBYIOIIUMN

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

Ilar 7. BpiGop paspemaromieii CTpOKM B COOTBETCTBUU C YycioBueM Dq

min;_17; {a—‘}, s a;,- > 0, rae S- HoMep pa3peliaroe CTPOKH.
r 11
I ctpoka: D; = 5= 3,67:;

2 cTpoka: D, = g =25
13

3 cTpoka: D; = 5 = 4,33

T.e. cTpoka 2, a mepeMeHHas X5 UCKII0YaeTcs 3 0a3uCHOTO PEIICHUS.

CocTaBUM CHMIIJIEKC Ta6J'II/II_[y C BBIICICHHBIMH pPa3spCIarommMu CTOJ'I6HOM u

CTPOKOM.
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IlepemeHHbIE
bazuc b;
X1 Xy X3 X4 X5 X6
X4 3 2 8 1 0 0 11
Xs 2 0 1 0 1 0 5
Xg 3 3 1 0 0 1 13
C; 11 5 4 0 0 0 0
Ilar 8. IlepecueT cumIiekc TabJIUIIBI
Basuc ITepemenHbIE b,
x1 xZ X3 x4 x5 x6
6,5 -1,5 3,5
X4 0 2 (13/2) 1 (— 7/2) 0 (7/2)
0,5 0,5 2,5
ol O (| O Ay | 0] ALY
-0,5 -1,5 55
O R e I N GO N I I G/
'1,5 '5,5 -2715
Cj 0 +5 (— 3/2) 0 (- 11/2) 0 (— 55/2)

Taxkum oOpazoM, B JaHHOM Oa3WCHOM pPEIICHUH OCHOBHBIC TIEPEMEHHBIC X;=2,5,

Iar 4. IIposepka yciosus ¢; < 0. Her.

(GyHKUMH 151 3TOTO penieHus paBHo 27,5. BepHemcs k mary 4.

X4= 3,5, X¢= 5,5 a HEOCHOBHBIC X, X3, X5 PaBHBI HYJt0. [Ipr dTOM 3HAaUEHUE TICICBOU

Ilar 5. BeiOupaeM paszpemiaromuii croynden, T.e. TOT, TI€ B MOCJIEIHEW CTPOKE

IIEPEMEHHOMN X

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

lar 7.

ir

1 crpoka: Dy

3 cTpoka: D5 =

w1

’

I5 —_

: b; .
min;—i;, {a—‘}, s a;,- > 0, rae S- HoMep pa3perramnei CTpoKy.

HaXOJMUTCS HAUOOJIBIIMKM TOJOXKUTEIBHBIN dSJEMEHT, CToyi0el 2, COOTBETCTBYIOIIUMN

Bri6op paspemiaronieii CTpOKM B COOTBETCTBUU C ycioBueM D =

T.e. crpoka 1, a mepemMeHHas X, UCKIIIOYaeTcs U3 OA3UCHOTO PEIICHUS.
Ilar 8. IlepecyeT cumriekc TabJIUIIBI
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Basyc IlepemeHHbIE b,
X1 Xy X3 Xy X5 X6
3,25 0,5 -0,75 1,75
X, 0 Lol A3 | A | Gl | O 7/
0,5 0,5 2,5
X, 1 0 A/ 0 | d/p | 0 C/y)
-10,25 -15 0,75 0,25
Xe 0 O | /|3 Gl | 1L on)
-17,75 -2,5 -1,75 -36,25
G | 0 O 1Y S |G| O =145y

TaKI/IM oOpazom, B JTaHHOM 0a3MCHOM PEIICHUU OCHOBHBIC TIEPEMEHHBIE X;=2,5 ( ),
x,= 1,75 ( ) xe= 0,25 ( ), @ HCOCHOBHBIC X3, X4 U x5 , PABHEI HYJTIO. [Tpu >TOM 3Haqu1/1e
LIEJIEBOU cbyHKuHI/I TUISL 3TOF0 pewenuns paBHo 36,25 (—) Bepnewmcs k mary 4.

Iar 4. Tlposepka yciosus ¢; < 0. Jla. HaH):[eHo ONTUMAJIbHOE HELEIIOYUCIEHHOE
pelieHue.

[IponomxuM, NCTIONIB3Yys METOJ BETBEW U TPAHULL.

Ilar 5. Boibepem nepeMeHHyIO ¢ J:[p056HLIM 3HAaYeHHEeM X;=2,5 (g). Pa3ouBaem
3a1a4y Ha JIBe TI0/13a/1a41 C yIETOM TOT0, ¥TO |~ =2, Tornax, < 2uxq; = 3.

PemaeMm o0e 3a1aun CUMITIIEKC-METOAOM.

3anaya 1.
f(x) = 11x; + 5x, + 4x3 = max;
(3x; + 2x, + 8x3 < 11

2x; +x3 <5

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

. >Oj—13

3a;1at1a UMEET HEIeTOYUCIICHHBIN ONTUMANBHBIN TUIaH: X{=2, X,= 2,32 (—) x3—
0,045 (—) [Tpu sTOM 3HaUEHME 1eeBOM (HYHKIIUU SISl TOTO PEIIeHUs paBHO 33 77 (—)

3a;1aqa 2.

f(x) = 11x; + 5x, + 4x3 » max;
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(3x1 + 2x, + 8x3 < 11
2x1 +x3 <5
{3x; +3x; +x3 <13
X1 =3
\ X] = 0,] = 1,_3
3ajaya HE UMEET PEeIlICHMUS.
Bepnemcs k Illary 5 metona BeTBeW u rpanuil. PaccMoTpum 3amady 1, xkoTopas
UMEET pellieHre, U aHAJIOTUYHO pa30MBaeM ee Ha JBE 3aJjauH.
BriOupaem nepemMeHHyI0 ¢ ApOOHBIM 3HaYEHUEMX,=2,32 (—) Pa3buBaem 3agauy Ha
JIBE TI0/3a/1a4M C YYE€TOM TOTO, YTO [—] 2, TorTIa X, < 2 U Xy = 3
PemaeM 00e 3a1aun CUMITIIEKC-METOAOM.
3amaua 1.1
f(x) =11xq + 5x, + 4x3 = max;
(3x1 + 2x, + 8x3 < 11

2x; +x3 <5
3x1 + 3xy +x3 < 13
X, <2

X, <2

\ XjZO,j=1,_3

3a;ada UMEET HEIEeTOUYUCICHHBIN ONTUMAIBHBIN TIaH: X;=2, X,= 2, x3= 0,125 (%).
[Ipu 3TOM 3HaUeHHE LEeNeBON QYHKINHU ISl 3TOTO PelIeHus paBHO 32,5 (7).
3agaua 1.2
f(x) = 11x; + 5x, + 4x3 = max;
(3x1 + 2x, +8x3 < 11
2x; +x3 <5
3x1 +3x; +x3 < 13

X, <2
X, =3
\ xj=0,j=13
o o 9
3amaya UMeeT HEIEeNOYHUCICHHBIA ONTUMANBHBIN IUTAH: X{==, X,= 3, x3— —. Ilpun

ATOM 3HAYEHHE 1IeJIEBOM (DYHKIMU 1711 TOrO pelieHus: paBHo 29,7 (—)

PaccmoTpum 3amauy 1.1, koTopas MeeT pelieHue W 3HAYeHUe LEeIeBOM (yHKIMU
OoibIe, ueM B 3amade 1.2. PasOuBaem ee Ha 1Be 3a7a4H.

Bribupaem nepeMeHHyto ¢ IpoOHBIM 3HadeHueM x3= 0,125 (%). PazbuBaem 3amauy
Ha JIBE MOJ3a1a4M C YYETOM TOT0, UTO % =0, orma x; < 0umx; = 1.

Pemaem o0e 3a1auu CUMITIIEKC-METOOM.

3amaua 1.1.1
f(x) = 11x, + 5x, + 4x3 » max;
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(3x; + 2x, + 8x3 < 11

2x; +x3 <5
3x1 + 3x, +x3 < 13
{x <2

X, < 2

x3 =0

\ XJZO,]=1,_3

JlanHas 3ajadya MMeeT ONTUMAabHBIA LIEOYMCICHHBIN TUIaH: X;=2, X,= 2, x3=0.
[Ipu 3TOM 3HaUeHUE LeaeBON HYHKIUU ISl 9TOTO PelIeHus paBHO 32.

3amaua 1.1.2
f(x) = 11x; + 5x, + 4x3 » max;
(3x1 + 2x, +8x3 < 11

2x; +x3 <5

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

X, <2

x3=>1

\ XjZO,j=1,_3

JlanHas 3ajada UMeeT ONTHUMAIbHBIA IEOYHMCICHHBIN TutaH: x;=1, x,= 0, x3=1.
[Ipu 3TOM 3HaUeHHE LeaeBON (YHKLIHUU JJIsl 3TOTO PEIICHHs paBHO 15.

BriOupaem miian ¢ HanOOJbIIUM 3HAYEHUEM LETEBON (QYHKLIUU.

Taxum oOpazom, JaHHAs 3a7ada UMEET ONTUMAIbHBIN 1IETIOYUCIICHHBIN TUTaH: X1 =2,
X5= 2, x3=0. I[Ipu 5TOM 3HaUEHUE 11eNeBON QYHKIIUH ISl 3TOTO PEUISHHs paBHO 32.

0) Kpumepuu oyeHU8aHUsL KOMNemeHyull (Pe3yIbmamos):

JomarHsisi paboTa OIEHHMBAETCA IO CTO Oa/IbHOM CHCTEME, HCIOJIb3yeMOu B
NATD HUAY MUODMU. ITpenonaBarens, olieHUBas padoTy, IPUIECPKUBACTCS CAEIYIOMIMNX
IIKAJT OIEHUBAHUS:

1) mpaBWJILHOCTH PEIICHHBIX 3a/1a4:

- BCE pacyeThl BBIIIOJIHEHBI TPaBUIbHO — 80 OaILIOB;

- pacyeTbl BBIMOJHEHBI C OJHOW-IBYMsI apU(METHUECKHUMH OIMMOKaMH, HE
BIIMSIFOIIIMMHM Ha JTaJIbHEHIIHME pacueThl B JoMaltHeld — 75 0ajios;

- pacueThl BBHITIOJHEHBI ¢ Ooyiee 4yeM TpeMsi apu(PpMETHYSCKUMU OITMOKaMU, HE
BIIMSIONIMMHM Ha TaJIbHEHIHE pacueThl B JoMalHel padote — 70 6aiios;

- pacyeThl BBIMOJIHEHBI C OJHOW-IBYMs apu(PMEeTHUYeCKUMHU  OIHOKaMH,
BIMSIONIMMHA Ha JajdbHEWINIME pacueThl B jJomammHed pabdore — 50 OamioB
(mepBoHavYaIBHO); TOMAITHSA paboTa OTIPABISETCS HA JOPAOOTKY;

- pacueTbl BBINIOJIHEHBI C OoJjiee uyeM Tpemsl apupMETUYECKHUMH OIIHOKamu,
BJIMSIIONIMMHA Ha JajbHEHINME pacyeThl B JoMaiiHed pabore — 0 OamioB; AoMalrHss
paboTa oTHpaBisieTcst Ha T0pabOTKY.

2) mpoBepKa pelieHus 3a1a4 C UCIOJb30BaHUEM akeTa nHeTpyMenToB MSEXcel:
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- 3a7ada TpaBWILHO CHOPMYIMpPOBAaHA, TMPOBEpPKAa MPOBEJAEHA MPaBUIILHO,
IpeCTaBJICHbI pe3ynbTathl B Buae orueta MSEXcel- 10 6amnos;

- TIpOBEpKa TMpOBEIEHA TMPaBWIBHO, 3aJada chHOpMyIHpOoBaHA HEKOPPEKTHO,
IpEeCTaBJICHbI pe3yNbTaThl B Buae orueta MSEXcel- 5 6amos;

- TpoBEpKa TMpOBEIEHA HEBEpHO, 3amada chHOopMyIHpOBaHA HEKOPPEKTHO,
IpeCTaBICHbBI pe3yibTaThl B BUae oTueta MSEXcel — 1 6aos;

- TIpOBEpKa IMpOBe/IeHa HEBEpPHO, 3a7ada chopMyIrpoBaHa HEKOPPEKTHO WM HE
IpEeJICTaBIICHBI pe3ysbTaThl B Bue otyera MSEXcel — 0 6amos.

3) 3ammTa qOoManrHe paboThl, YMEHHE TPAMOTHO M3BSICHATHCS, YETKO M JIOTUIHO
(GbOopMyIUPOBaTh YCTHO CBOM MBICIH, apTyYMEHTHPOBAHHO JOKa3bIBaTh IMPABWIBHOCTH
pEIICHMS:

- CTYJICHT TPAMOTHO H3BSICHSIETCSA, YETKO W JIOTUYHO (OPMYIUPYET YCTHO CBOH
MBICJTH, apTYMEHTHPOBAHHO JIOKa3bIBAaCT pEIICHUE 3a7a4 KOHTPOJbHOW paboTel - 10
0aJIIoB;

- CTYJIEHT TPAMOTHO H3BSICHAETCS, YETKO U JIOTUYHO (HOPMYJIUPYET YCTHO CBOH
MBICJIH, HE apTYMEHTHUPOBAHHO JTOKA3bIBAET PEIICHHE 3aa4 - 5 0aJlioB;

- CTYJIEHT TPaMOTHO HU3bSCHSETCS, OJHAKO HEUETKO M HEJIOTUYHO (popmynupyer
YCTHO CBOW MBICJIH, HE apTyYMEHTUPOBAHHO JJOKA3bIBAET PEIICHUE 3a/1a4 - 2 0asia;

- CTY/ICHT HE BBINOJHIET HUUETO U3 MEPEUUCICHHOr0 B MyHKTE 3 - () Oasios.

8)  onucawue WKaibl OYEHUBAHUL!

- 0T 90 mo 100 6a110B — OTIAUIHO;

- oT 75 1o 89 6amioB — X0polIIo;

- oT 60 110 74 6aIOB — YAOBJIETBOPUTEIHHO;

- MeHee 60 0aIoB — HEYIOBIETBOPUTEILHO.

IIpu 3TOM KOHTpOIBHAs paboTa B IIEJIOM OIICHWBACTCS B 5 0aioB W BXOIUT Kak
OLIEHOYHOE CPEJICTBO KOHTPOJIbHOUM TOUkH No 1.

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

3aoaua 1.

B Moxenu DBanca npu ¥ = 1,5cnpoc Ha ToBap B MOMEHT BpemeHH tpaBen d(t)=9-
4p(t), mpemnokeHue ToBapa B MOMEHT Bpemenu t paBho S(t)=2+5p(t). Ilpu t = 0
HavasbHas neHa pP(0) = 3. Haiitu nieny p(t) kak QyHKIMIO BpeMEHH U PAaBHOBECHYIO IICHY.
Ortser: 0,778 + 2,222¢ 7135t 11 0,778.

3aoaua 2.
Halitn onTuManbHbIN IUIaH MOCTABOK PACIPEICITUTEIIBHBIM METOIOM.
70 100 110
50 50
100 20 80
130
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| | | 20 | 110 |
OtBert: 3aTpatbl 910. OguH U3 BO3MOKHBIX BAPUAHTOB:

70 100 110

50 5

100 20 80
130 100 30

6) Kpumepuu oyeHusanus KOMnemeHyuil (pe3yibmamos):

Jomamnussi paboTa OIEHHMBAETCA MO CTO OayuIbHOM CHCTEME, HCIOJIb3yeMOll B
NATO HUAY MUODMU. IIpenonaBarens, olieHUBas padoTy, IPHUIECPKUBAETCS CIAETYIOIIHNX
IIIKaJT OI[CHUBAHUSI:

1) mpaBUIILHOCTH PEIICHHBIX 33]a4:

- BCE pacyeThl BBIIIOJIHEHBI TPaBUIbHO — 80 OaILIOB;

- pacyeThl BBIMOJHEHBI C OJHOW-IBYMSI apU(METHYECKHUMH OIMMOKaMH, HE
BIIMSIOIIMMY HA JaJbHEHIINE pacyeThl B JOMAIIHEN — 75 0aios;

- pacueThl BBHINIOJHEHBI ¢ Ooyiee 4yeM Tpemsl apu(PpMETUYECKUMU OIIUOKaMH, HE
BIIUSIOIIMMHY Ha JJAJTbHEHIINE pacyeThl B JoMallHel padote — 70 6aiios;

- pacyeThl BBIMOJIHEHBI C OJHOW-IBYMS apuU(PMETHUYECKUMHU OIIHOKaMH,
BIUSIONIMMH Ha JalbHEWIIME pacueTbl B JomaliHe pabore — S50 Oamios
(mepBoHavYaIBHO); TOMAIIHISA padoTa OTIPABISETCS HA JOPAOOTKY;

- pacueTbl BBITIOJIHEHBI C OoJjiee ueM Tpemsi apuMETUYECKUMH OIIHOKaMHU,
BIIMSIIONIMMHA Ha JalbHEUIME pacyeThl B JOMailiHed padore — 0 OamioB; JOoManIHss
paboTa oTHpaBisieTcst Ha T0PaOOTKY.

2) mpoBepKa pelieHus 3a1a4 C UCIOJIb30BaHKEM akeTa nHCTpyMeHToB MSEXCcel:

- 33Jada TpPaBWIBHO CQOpPMYyIUpOBaHA, NPOBEpPKa MpPOBEAEHA MPABUIBHO,
IpeJICTaBJICHBI pe3yibTaThl B BUae oTueta MSEXcel— 10 6aos;

- TIpOBEepKa TMpOBEIEHA TMpaBWIIbHO, 3adada chopMmynupoBaHa HEKOPPEKTHO,
MpeJICTaBJICHBI pe3y/IbTaThl B BUae oTueta MSEXcel- 5 Gamnos;

- TIpoBEpKa TMpOBEJEHA HEBEPHO, 3a7ada CchOPMYIUPOBaHA HEKOPPEKTHO,
IpeCTaBICHBI pe3ysibTaThl B Buae otyeta MSEXcel — 1 6asos;

- TIpOBepKa MPOBEACHA HEBEPHO, 3a7aua cHOPMYIHpPOBaHA HEKOPPEKTHO WM HE
IpeCTaBICHBI pe3ysbTaThl B Buae otyeta MSEXcel — 0 6asos.

3) 3ammTa qoManrHe paboThl, YMEHHE TPAMOTHO U3BSICHATHCS, YETKO M JIOTUIHO
(GbOopMyIMPOBaTh YCTHO CBOM MBICIH, apTYMEHTHPOBAHHO JOKa3bIBaTh MPABWILHOCTH
peIIeHus:

- CTYJEHT TPaMOTHO H3BSICHSAETCS, YETKO W JIOTUIHO (OPMYIUPYET YCTHO CBOH
MBICJIM, apTYMEHTHPOBAHHO JIOKa3bIBa€T pEUICHUE 3aJady KOHTpOJIbHOW pabdoTel - 10
0aJIoB;
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- CTYJICHT TPAMOTHO H3BSICHSAETCSA, YETKO W JIOTUYHO (OPMYIUPYET YCTHO CBOH
MBICJIA, HE apTyMEHTUPOBAHHO JOKA3bIBAET PEIICHHE 3aa4 - 5 0aslioB;
- CTYJIEHT TPaMOTHO HU3bSCHSETCS, OJHAKO HEUETKO M HEJIOTUYHO (opmynupyer
YCTHO CBOU MBICJIH, HE apTyMEHTUPOBAHHO JOKA3bIBAET PEIICHUE 3a/1a4 - 2 0asia;
- CTY/ICHT HE BBINOJHIET HUUETO U3 MEePEeUUCICHHOro B MyHKTe 3 - () Oasios.
8)  onucanue WKAIbl OYEHUBAHUL:
- oT 90 1o 100 6anI0B — OTIUIHO;
- oT 75 1o 89 6amioB — XOpolIIo;
- oT 60 110 74 6aIOB — YAOBIETBOPUTEIHHO;
- MeHee 60 0aIoB — HEYIOBIETBOPUTEILHO.
[Ipu 5TOM KOHTpOIBHAS paboTa B IIEJIOM OIICHHBACTCS B 5 0aioB W BXOIUT Kak
OLIEHOYHOE CPEJICTBO KOHTPOJIBHOM TOUKHU Ne 1.

6.2.7. lomawmnan paboma Ne 3
a) IIpumep oomawineii paoomot No 3

3aoaua 1.

VY3en 7 — ckiaj, OCTadbHBIEC Y3JIbl — CTPOUTEIBHBIC IUTOIIAIKK KOMIIAaHUH.
[TokazaTenu Ha qyrax — pacCTOSIHUS B KUJIOMETPAX.

TpeOyeTcsi HaWTU KpaT4ailIMe pacCTOSHUS OT CKJIaa O KaKIOW CTPOUTEITHHOM
mwromanku. Kakosa qimHa KpaTyauiiero nyTd OT CKjiaga A0 CTPOUTEIbHOM Iuiomaaku 17
[Ipoxoaut nm KpaT4alMii OyTh OT CKJAJa K CTPOMTENBHOM Iwomanke 1 dyepes
CTPOMTENBbHYIO IuIomanaky 2?7 KakoBa minHa KpaT4aliero myTd OT CKiIaaa a0
CTPOMUTENBHON IIOMAAKH 27 [TpoXoauT m KpaTyallmi MyTh OT CKJIANa K CTPOUTEIIBHOU
TJIOMIAJIKE 2 Yepe3 CTPOUTENBHYIO MUIOIMAAKY 47

Pemmnts 3a1ayy METOIOM NMPUCBOECHUS METOK.

OtBert: kparyaiimmii myTh 1-3-5-6-7. OH HE TPOXOUT Yepe3 y3e 2.

3aoaua 2.

YHUBEPCUTET YCTaHABIWBACT KOMIIBIOTEPHYIO CHCTEMY OJJICKTPOHHOW ITOYTHI,
KOTOpasi TTO3BOJIUT TMepeaaBaTh COOOIMICHUS MEX Y JeKaHaMU BoChbMU (pakynbTeToB. CeTh
BO3MOYKHBIX 3JICKTPOHHBIX CBS3EH MEXKy JICKaHATaMU TTOKa3aHa HIDKE.
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O

[IpoTskeHHOCTh KOMMYHUKAIIMM B KWJIOMETpax OoTMedeHa Ha jayrax. lIpeanmoxum
MPOEKT CHUCTEMBI CBS3H, KOTOpasi MO3BOJUT BCEM BOCHMH JIeKaHAM OOECHEYHThH JOCTYI K
CUCTEME 3JIEKTPOHHOM MOYTHI. Perenne nomKkHO 00ecieunTh MUHUMATbHYIO BO3MOXHYIO
OOIIYyI0 JUIMHY KOMMYHHUKALIHAH.

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

3a0aq@w

Yo6eauTncs, 4TO MOJENb MPOAYKTUBHA. HallT BEKTOp KOHEYHOTO MPOJYKTa JIJIst

HOBOI'O BCKTOpPa BaJIOBOI'O BBHIITYCKa X:(ggg) Harvitu BCKTOP BaJIOBOI'O BBIITYCKaA IJIA
_ (300
HOBOT'O BEKTOpa KOHEYHOTO MpoayKTa Y = ( 40 0).
c Otpacas 1 340 >
600 Koneunsl
60 7\ .
# MPOAYKT
v
& 200 R
450
—OTpaets2—
200 800

275) " (530,6).

OTBeT: MoJIeNb IPOAYKTHBHA (400 710,2

3aoaua 4.

. . (8
Pemmmte MaTpuuHyr0 Urpy C IUJIATEKHOU MaTpULEH ( . Ucnonp3oBars mipu

9
2 10)
pEIIeHNH METOJ] TOMUHUPOBAHUS CTpATETUi, B TOM YHCIIE.
Otset: p = (1,0), g = (1,0). Llena urps! paBHa 8.
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0) Kpumepuu oueHuaHUA KomMnemeHyuil (pe3ynomamaos):

JomamiHsisi paboTa OlLEHMBAeTCs MO CTO OauIbHOW CHUCTEME, HCIIOJIb3yeMOW B
NATD HUAY MUODMU. I[IpenonaBarens, olleHUBas padoTy, MPUACPKUBACTCS CIETYIONTUX
IIKaJ OLCHUBAHMUS:

1) mpaBUIIBLHOCTH PEIICHHBIX 3a]1a4:

- BCE pacyeThl BBITIOJIHEHBI IPABUIHLHO — 80 OaILIOB;

- pacyeThl BBINOJHEHBI C OJHOW-ABYMS apuU(QMETHUYECKUMHU OLIMOKamMH, He
BIIMSIIOLIMMHU Ha TAJIbHEHIIINE pacueThl B JOMalIHend — 75 0asios;

- pacyeTbl BBHINIOJHEHBI ¢ Ooyiee 4eM TpeMs apu(pMETUYECKHUMH OIIUOKaMH, He
BIUSIONIMMH Ha JaJIbHEHIINE pacueThl B JoMalrHei padote — 70 6aos;

- pacueThl BBIMIOJHEHBI C OJHOM-IBYMS apu(PMETUYECKUMHU OIIUOKaMH,
BIMSIONIMMH Ha JalbHEHINNEe pacueThl B JomamiHed pabore — 50 OamioB
(mepBOHayYaIBHO); JOMAIIHA paboTa OTIPaBISIETCA HA JOPA0OTKY;

- pacyeTbl BBINOJHEHBI C Oojee 4YeM Tpems apUPMETHUECKUMU OUIMOKaMH,
BIUSIONIMMHI Ha JaJbHEHIINE pacyeThl B JomaliHe pabote — ( OayiioB; JOMAIIHSS
paboTa OTHpaBIIeTCs Ha 10pabOTKYy.

2) mpoBepKa pelieHus 3a/1a4 ¢ UCI0JIb30BaHHEM 1maketa nHCTpyMeHToB MSEXcel:

- 3ajaya TOpaBWIbHO CHOPMYIMpPOBAHA, TMPOBEpPKAa MPOBEJEHA MPABUIIBHO,
IpeCTaBICHBI pe3ysbTaThl B BUae otyeta MSEXcel- 10 6amnos;

- TpOBEpKa TMpOBEIEHA TMpaBWIbHO, 3amada chOpMyIHpoBaHA HEKOPPEKTHO,
MpeJICTaBJICHBI pe3y/IbTaThl B BUae oTueta MSEXCel— 5 Gamios;

- TIpOBEpKa TMpOBEJEHA HEBEPHO, 3adadya Cc(HOPMYIUPOBAHA HEKOPPEKTHO,
IpeJICTaBJICHBI pe3yibTaThl B BUjae oTueta MSEXcel — 1 6amios;

- IpOBEpKa MpOBEAEHA HEBEPHO, 3a/a4a CPOPMYIMPOBAHA HEKOPPEKTHO WM HE
NPE/ICTaBIICHBI pe3ysibTaThl B BUe otyera MSEXcel — 0 6aos.

3) 3amuTa gqomaiHeil paboThl, yMEHHE T'PAaMOTHO U3bACHATHCS, YETKO U JIOTUYHO
(GbopMyIMpOBaTh YCTHO CBOM MBICIH, apTyMEHTHPOBAHHO JOKa3bIBaTh MPABWIBHOCTH
pelIeHus:

- CTYJEHT I'PAaMOTHO M3BSICHSETCS, YETKO U JIOTUYHO (OPMYJIUPYET YCTHO CBOU
MBICJIH, apTYMEHTHPOBAHHO JIOKA3bIBACT pEUICHUE 3a7a4 KOHTPOJbHOW paboTel - 10
0aJI0B;

- CTYJEHT I'PAMOTHO M3BSICHSAETCS, YETKO U JIOTUYHO (OPMYJIUPYET YCTHO CBOU
MBICITH, HE apTyMEHTHPOBAHHO JOKa3bIBACT PEIICHUE 3a7a4 - 5 6aios;

- CTYIACHT TPaMOTHO M3BSICHIETCS, OJHAKO HEYETKO M HEJIOTHYHO (PopMysHpyer
YCTHO CBOM MBICIIH, HE apTYMEHTHUPOBAHHO JJOKA3bIBACT PEIICHUE 3a/a4 - 2 Oaia;

- CTY/ICHT HE BBINOJHIET HUYETO U3 MEePEeUUCICHHOro B MyHKTe 3 - () Oasios.

6)  onucanue WIKAaabl OUEHUBAHUA:

- oT 90 1o 100 6anI0B — OTIANIHO;

- oT 75 o 89 6amioB — X0poIIo;

- oT 60 10 74 6aJTOB — YAOBJIETBOPUTEIHHO;

- MeHee 60 0aIoB — HEeYI0BIETBOPUTEIHHO.

[Ipu »>TOM KOHTpOJIbHAsi paboTa B LIEJIOM OLIEHMBAETCS B 5 OaJIOB M BXOAMUT Kak
OIIEHOYHOE CPEJICTBO KOHTPOIBHON TOUKHU Ne 2.

89



6.2.7. lomawnsas paboma Ne 4

a) Ilpumep oomawneit pabomur Ne 4

Jomarmnsist padota Ne 4 mpesncrapisier co00i TBOPUECKYIO padoTy, Ieilb KOTOPOM
3aKII0YaeTcss B pa3paboTke Urp (YHKIHMOHUPOBAHUS TMPEANPUATANA Ha pPBIHKAX
MOHOIIOJIMH U OJUTOMOJIMU, MOJIENIM KOTOPBIX ObUIM PACCMOTPEHBI Ha JICKITUSX.

CryneHT caMm IOJKEH MpUAyMaTh 3a/1ady, €€ PEIIUTh U I0KAa3aTh €€ ONTUMAIbHOCTh
WJI HE ONTUMAJIBHOCTb.

HomamnHsast paboTa NOpeACTaBIsSCTCS HA TPYNINOBOM 3aHITUU (JEKIUU WU
ceMuHape). Pernament poknaga — 10 MuUHYT, 5 MUHYT Ha TPYNIOBOE OOCYXKIECHHE, 5
MUHYT Ha BBICKa3bIBAaHHE BOIPOCOB U OTBETHI.

0) Kpumepuu oueHUuBaHus KomnemeHnyuil (pe3yiomamaos):

JomamiHsisi paboTa OlLIEHHMBAETCs MO CTO OauIbHOW CHUCTEME, HCIIOJIb3yeMOW B
NATD HUAY MUDMU. IpenonaBarens, orieHUBas padoTy, IPUIECPKUBACTCS CIETYIOIMINX
LIKaJ OLICHUBAHUS:

1) MPEIIOKEHHBIE MOJIEN (DYHKITMOHUPOBAaHUS (PUPM HA PHIHKAX MPABHIBHO

dbopmanuzoBaHbl MaTreMaTuueck — 20 0aioB; ¢ OHON JABYMS OIIUOKAMH,
HE BIMSIONIMMU Ha JanbHeimme pacuersl -10 0amioB; ¢ ommoOKoi,
BIUSIONICH Ha HanbHeliue pacueTsl — 0 OalyioB M JomaiiHss paborta
OTHpABJISETCA HAa I0PaOOTKY.

2) MOCTaBJICHHBIC 3aJladyd pellleHbl MpaBwibHO — 30 0amioB; ¢ OJIHOU
oImMOKOM, HEe BIUAIONICH Ha JanbHeWIre pacdeTsl -20 0aJIOB; C IBYMs
omuOKaMH, BIUAIONIMMHU Ha JajdbHediue pacdetel — 10 0OanoB; ¢

omuOKOM, BIUSAIONIEH Ha NanbHeumue pacyeTsl — 0 OAJIOB U TOMAIIIHSIS
pabota oTnpasisieTcsl Ha 10paboTKY;

3) 3amuTa gomaiiHedl paboThl, yMEHUE I'PaMOTHO U3BSICHITHCS, YETKO U JIOTUYHO
(bopMyIIMpoBaTh YCTHO CBOM MBICIH, apTyMEHTHPOBAHHO JIOKa3bIBaTh MPABHIIBHOCTD
pELICHMS:

- CTYJEHT I'PAaMOTHO M3BSICHSETCS, YETKO U JIOTUYHO (OPMYJIUPYET YCTHO CBOU
MBICJIH, apTYMEHTHPOBAHHO JIOKa3bIBAaCT pEIICHUE 3aJa4 KOHTPOJIbHOW paboTel - 20
0aJI0B;

- CTYJEHT I'PAMOTHO M3BSICHSAETCS, YETKO U JIOTUYHO (OPMYJIUPYET YCTHO CBOU
MBICJTH, HE apTYMEHTUPOBAHHO JI0Ka3bIBACT pellieHue 3a1ad - 10 6anios;

- CTYICHT TPaMOTHO H3BSCHIETCS, OJHAKO HEYETKO M HEJOTHYHO (opmynmpyer
YCTHO CBOU MBICJIH, HE apIYMEHTHUPOBAHHO JIOKa3bIBACT peUICHUE 3374 - 5 Oasia;

- CTY/ICHT HE BBINOJHIET HUYETO U3 MEePEeUUCICHHOro B MyHKTe 3 - () Oasios.

4) ucnonp30BaHUE MPHU PEIICHUN U MPEACTABICHUH JOMAITHEH paboThl KPaCOUHBIX
wutocTpanu B PowerPoint, wucrnonb3oBaHue MEPUOAMUECKON JIMTEPaTyphl (CTaTeH,
’KYpPHAJIOB), MPEAJIOKEHHBIE MOJIEIH TOCTPOCHBI Ha dMMIUpUUYEcKuX HaOmogeHusx — 30
6amioB, o 10 6ayyIoB Ha KaXKABINA U3 IEPEUUCIICHHBIX TYHKTOB.

6) onucanue wKajibl ouenueanus.

- 0T 90 mo 100 6anI0B — OTINYHO;
- o1 75 1o 89 6amiIoB — XOPOIIIO;
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- oT 60 10 74 GaIOB — YOBIETBOPUTEIHHO;

- MmeHee 60 0aJIoB — HEYIOBJIETBOPUTEIBHO.

[Ipu 5TOM KOHTpOJIbHAs paboTa B IIEJIOM OLICHUBAETCS B 5 0ajUIOB U BXOJUT Kak
OLICHOYHOE CPEJICTBO KOHTPOJIbHOU TOUKH No 1.
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MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUMCKOW ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJEHUE BBICIIETO OBPA3OBAHHUSA

«HanunoHanbHBIA HCCAENOBATENbCKUN ANECPpHBIN yHUBepcurer « MUDHU»
OOHMHCKNMI MHCTUTYT aTOMHOWM 3HEePreTUKN-

dwman deneparbHOTO TOCyHaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPeXIeHNS BBICIIIET0 00pa3oBaHs
«Ha1moHasIbHBIV McCiIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTAEJIEHUE COUAJJIBHO-9KOHOMUMNYECKHUX HAYK

Hamnpasnenue 38.03.05. busznec-unpopmaruka
[Tpodunn IT- uadpacTpykTypa oOpranu3anuu
JlucruruimHa MeTo/1bl ONTHMaJIBHBIX PEHICHUH

Omnpoc

OHpOC IMPOBOAUTCH IO BOIIPOCAM, YKa3aHHBIM B THIIOBBIX 3a/la4ax K 9K3aMCHY.

OTBeT Ha 3aJaHHBIA BONPOC NAIOT T€, CTYIEHTHI, KOTOPBHIX Ha3bIBaeT mpenoaaBarenb. OTBET
IPYIIINPYETCs MO HampasJIeHWsAM. Tak, B JaHHOM IIpUMEPE JaH KOMIUIEKCHBIM OTBET IO TpeEM
HanpaiieHussM. ClieJoBaTeIbHO, KX/IbIM CTYACHT MOKET Ha0paTh MakCcUMalbHO 15 0annoB 3a OTBET Ha
BOIIPOC THUIIOBBIX BOITPOCOB 3K3aMCHAILIMOHHOI'O omera. Ka)KI[BIfI OTBETUBIINHU oJIy4acT IATb 6aJIJIOB,
KaX/IbIi HE OTBETUBIIHI MTOJIy4aeTCss MUHYC TATh 0a/utoB. TakuM 00pa3oM, OaUIbl KK IOTO CTY/ICHTA 3a
OIPOC CYMMHUPYIOTCS, H COCTaBJISCTCSI IPOMOPIIUS, TJI€ CTO MPOIICHTOB OTBETOB HA YCTHBIM Ompoc (1o
IsTh 0a/IOB) COCTAaBJISIIOT B COOTBETCTBUU C KOHTPOJBHBIMH TOYKamu 1o 10 OamioB, a HaOpaHHOE
KOJIMYECTBO OalIOB CTYACHTaMH — X OajioB, TOrJa CTYACHT mojydaer O6amn 3a omnpoc ot 0 go 10. B
cllydae, €clid CTYACHT HMMeeT OTpHIaTelIbHOe 3HadeHHWe Mo OaijiaM 3a Ompoc, TO Ha JK3aMEHE eMy
3a4ar0TCA  OOMNOJHHUTCIBHBIC BOIIPOCBI B COOTBETCTBUHM C KPUTCPUAMH OLCHHWBAHUA KOMHGTGHHI/Iﬁ,
OTMCAaHHOM BBIIIE JUIS SK3aMEHa.

Onucanue wkanwl OUEHUBAHUA.

- 0T 90 1o 100 0amI0B — OTIIMYHO;

- 0T 75 1o 89 6annoB — XOpOIIIOo;

- oT 60 10 74 GayIOB — yIOBIETBOPUTEIBHO;
- MeHee 60 0amIoB — HeYAOBIETBOPUTENBHO.

[Ipu >TOM ompoc B IIEIOM OIIEHMBAeTCA MO 5 OalioB W BXOAMUT KakK OIEHOYHOE CPEICTBO
KOHTPOJIbHOM TOYKH Ne 1,2.
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JHUCT COTJIACOBAHUA PABOYEN ITPOT'PAMMBI JTUCIIUILINHBI

[IporpamMma paccMoTpeHa Ha 3acelaHuu
otnenenus ColMalTbHO-IPKOHOMUYECKUX HAyK

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