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1. Ileau 1 3a1a4u 0CBOEHHUSI TUCIHUILINHBI

IICJIL OCBOCHUA AUCIHUIIJIUHBI. BBIpa6OTKa Y CTYyACHTOB HABLIKOB IIO
(bOpMaJII/I?)aHI/II/I 3aJa4, BO3HHKAKOIIWNX B JKOHOMHUYCCKHUX HCCIICAOBAHUAX, B BHIAC
MaTEMaTH4YCCKHU CCI)OpMyJ'II/IpOBaHHBIX OIITUMHU3AaIIMOHHBIX 3adad H BBI60py MCTOJ0B
peICHUs ONITUMHU3AIIMOHHBIX 3aj1aq.

3amauu u3ydyeHusl TUCIUILIUHBI:
— M3Yy4YEHHE CYIIHOCTH YIMPABJICHYECKOIO peEIIeHHus, €ro pojid u MecTa B

MEHEI)KMEHTE;
— PpacKpbITUE COACPkKAHUS MpoIlecca MPUHATHSA ONTUMAIBHBIX PElIeHH, (hakTOpOB,
ONPEIEIIAIOIINX CTPYKTYPY IIPUHATHS pelieHus, KJIACCU(PUKAIUIO

YIIPABJIEHYECKUX PELICHUM;

— W3y4YEHUE METOJIOB IIOJYYEHHUsI SKCIEPTHBIX OLEHOK, COJEp)KAHUS aHAJIN3a
npoOIeMHON cuTyaluu, OpMUPOBAHUS MHOKECTBA KPUTEPUEB M OTPAHUUYCHUIM
JUISL IPUHATHS YIIPABICHUYECKOTO PELICHUS;

— PpAcCKpBITHE CYIIHOCTU BbIOOpa ONTUMAJIBHOTO YMPABICHYECKOTO PEUICHUS
(MHAUBUIYaJIbHOTO, TPYIIOBOTO, MHOTOKPUTEPUAIBHOTO U T.JI.) U METOJOB UX
peanu3anuu;

— PAaCKpBITHE CYIIHOCTM M XAPAKTEPUCTUK HEONPEACICHHOCTH U pPHUCKA IIPU
IPUHSATUN YIIPABICHYECKUX PELICHUM;

— pacKpbITHE MPOOIJIEM YEIOBEUYECKOro (hakTopa B MPOIECCe YIPaBICHHUS.

2. MecTo TUCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOil mporpammsl (najiee — OII)
O0akanaBpuara

JucuuniuHa  peanu3yercda B paMKax — 4acT, (GOpMHPYEMOM  yYaCTHUKAMHU
00pa30BaTENbHBIX OTHOIIEHUI U OTHOCUTCS K 0011enpo(heCCHOHAIbHOMY MOIYJIIO.

JI1s1 OCBOEHHMSI AMCLMIUIMHBI HEOOXOAUMbl KOMIIETEHIIMH, CPOPMUPOBAHHBIE B PaAMKax
U3YUYCHHs CIEAYIOINUX JUCLHUIUIMH: TEOPUM BEPOATHOCTEM M MaTeMaTU4YECKOU
CTaTUCTUKHU, HWH(POPMALMOHHBIE TEXHOJOIMH B OSKOHOMHKE, MAaKpOIKOHOMHKA,
MHUKPO3KOHOMHUKA.

JIUCIUIIMHBL  W/WIW  TPAKTUKUA, I KOTOPBIX OCBOCHUE JAHHOW JAUCIUTUIMHBI
HEO0OXOMMO KaK MPEANIeCTBYIONIEE: PUCK-MEHEKMEHT, ((MHAHCOBBIN MEHEIKMEHT.

JuciunnrHa uzydaercst Ha 3 Kypce B 6 ceMmecTpe.

3. IlepeyeHb IJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI MO JUCHHUILIUHE, COOTHECEHHBIX
¢ IVIAHUPYEMBIMHU Pe3yJIbTATAMHU OCBOEHHSI 00Pa30BaTEeJIbHOM NMPOrPaMMbl

B pesynbrare ocBoenus OIl OakanaBpuata o0Oy4arolUMiCA JIOJDKEH OBJIAJETh
CJIEYIOIIMMU pe3yJbTaTaMu 00y4YEeHHUS 110 TUCHUIUINHE:



Koani HaumenoBanue Koa u HamMeHOBaHMe MHANKATOPA
KOMIIETEHIUI | KOMIETeHIIUH AOCTHKEHHUS KOMIIeTeHNH
YK-2 Cnocoben 3-YK-2 3HaTh: BUIBI PECYPCOB U OTPaHUYEHUN
OTPENENATh KPYT | JUIsl perieHust npo(eccuoHaIbHbIX 3a/1ay;
3aJlay B paMKax | OCHOBHBIE METOJIbI OIIEHKH Pa3HBIX CIIOCOOOB
MTOCTABJICHHOU pelIeHus 3a1a4; JeUCTBYIOIIEE
LEJIU U BBIOUPATh | 3aKOHOIATEIBCTBO U MPABOBBIE HOPMBI,
ONTUMAaJbHbIE perynupymoiye npohecCHOHATBHYIO
CHIOCOOBI X JeATeNbHOCTh Y-YK-2 YMeTh: npoBOINUTH
peleHus, aHaJIu3 MOCTABJICHHOM 1IeTH U POPMYITHUPOBATH
UCXOJIA U3 3a/1a4u, KOTOpbIE HEOOXOUMO PEIIUTh AJIS €€
JEUCTBYIOLIUX JIOCTUKEHUS; aHATU3UPOBATH AIbTEPHATUBHBIC
MIPABOBBIX HOPM, | BApUAHTHI PEUICHUN ISl JOCTHXKEHUS
MMEIOLIUXCS HaMEUEHHBIX PE3YJIbTAaTOB; UCIOJIb30BATh
peECypCcoB U HOPMaTUBHO-TIPaBOBYIO IOKyMEHTALIMIO B cpepe
OTpaHUYECHUN npodeccruonanbHol aestenbHocT B-YK-2
Bnanets: MeTonukamu pa3paboTKu LeNu U
3aJlay MPOEKTa; METOJJaMHU OIICHKU MOTPEOHOCTH
B pecypcax, NPOJOJDKATEIBHOCTH U CTOUMOCTH
MIPOEKTA, HABBIKAMH Pa0OThl C HOPMATUBHO-
IIPAaBOBOW TOKYMEHTalEN
YK-10 Cnocoben 3-YK-10 3HaTh: OCHOBHBIE JIOKYMEHTHI,
MIPUHUMATh perjiaMeHTUpPYIoIIe (PUHAHCOBYIO TPAMOTHOCTD
00OCHOBaHHbIE B Ipo(hecCHOHaTbHOM NeITeIbHOCTH;
SKOHOMMYECKHE | UICTOYHUKU (PUHAHCUPOBAHUS
peleHus B poheCCUOHATIBHON JIeITeIIbHOCTH; TIPUHITUTIBI
Pa3JIMYHbBIX MJIaHUPOBAHMS SKOHOMUYECKOU JEeSTENbHOCTH;
o0JnacTsx KpUTEPHUH OLIEHKH 3aTpaT U 000CHOBAHHOCTHU
KU3ZHENIEATEIbHO | SKOHOMUYECKHUX PEIICHUN
CTH V-VYK-10 YMeTb: 000CHOBBIBATH MPUHATHE

DKOHOMHUYECKUX PEIICHU B Pa3TUIHBIX
00J1acTSX KU3HEACATSILHOCTH Ha OCHOBE yUeTa
(bakTopoB 3PHEeKTUBHOCTH; TNIAHUPOBATH
JEATETLHOCTh C YI4€TOM SKOHOMUYECKHU
OTIpaBJaHHBIC 3aTpaT, HAIPABJICHHBIX Ha
JOCTIKEHHE pe3yibTaTa

B-VK-10 BnageTb: MeTOIMKOM aHAIN3a,
pacyeTra U OUEHKU YKOHOMUYECKON
11EJIECO00PA3HOCTH IIAHUPYEMOH JACATEITHPHOCTH
(mpoekTa), ero (puHaAHCUPOBAHUS U3
BHEOIO/DKETHBIX U OI0)KETHBIX UCTOYHHUKOB




Koani HaumenoBanue Koa u HamMeHOBaHMe MHANKATOPA
KOMIIETEHIUIl | KOMIIeTeHIIUH JAOCTHKEHMS] KOMIIeTEeHIIUH
YKE-1 Cnocoben 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI
UCII0JIb30BaTh €CTECTBEHHOHAYYHBIX TUCIUIUINH, METOIbI
3HAHUS MaTEeMaTUYECKOIro aHajInu3a U MOJICIIMPOBaHUS,
€CTECTBEHHOHAYY | TEOPETUYECKOIO U S3KCIIEPUMEHTAIEHOTO
HBIX TUCLUIUINH, | UCCIEAOBAHUS
IIPUMEHSATH V-VYKE-1 ymMeTb: Ucronb30BaTh
METO/IbI MaTeMaTUYECKUE METObl B TEXHUUYECKUX
MaTeMaTUYECKOT | IPUIOKEHUSIX, PACCUNTHIBATH OCHOBHBIE
O aHaJIM3a U YHUCJIOBBIE XaPAKTEPUCTUKU CITyYaUHBIX
MOJICJIUPOBAHUS, | BEJIMYUH, pElIaTh OCHOBHBIC 3a/1a41
TEOPETUYECKOr0 | MAaTEeMaTHYE€CKOW CTAaTUCTUKH; PEIIaTh TUIIOBBIE
151 pacuetHble 3a1aun B-YKE-1 Bnaners:
AKCIEPUMEHTAb | METOJAAMU MAaTEMaTUYECKOr0 aHAIN3a U
HOTO MOJEIUPOBAHUS;, METOIAMU PEIICHUS 3a1a4
UCCJICIOBAHUS B | aHAJIM3a U pacyeTa XapakTePUCTUK (HU3UIECKUX
MTOCTABJICHHBIX CUCTEM, OCHOBHBIMU IIprieMaMu 00paboTKH
3a/1ayax AKCIIEPUMEHTANIbHBIX JaHHBIX, METOJIAMHU
paboTHI ¢ MPUKIAAHBIMUA MPOTPAMMHBIMU
MPOJAYyKTaM
YKII-3 Crnocoben 3-YKII-3 3HaTh: OCHOBHBIE PUEMBI
CTaBUTH ceOe 3¢ (PEeKTUBHOTO yIpaBICHHUS] COOCTBEHHBIM
oOpa3oBaTenbHbl | BpEMEHEM, OCHOBHBIC METOJAMKHA CAMOKOHTPOJIS,
€ LIeJIN 110 caMOpa3BUTHS U CaMOOOpa30BaHUs Ha
BO3HUKAIOIIKE MPOTSKEHUU BCEH KU3HU C UCIIOJIb30BAHHEM
YKW3HEHHBIE IU(POBBIX CPENICTB
3a/1a4H, V-VKII-3 Ymets: 23¢(HeKTUBHO TUTAaHUPOBATH U
noadupaTh KOHTPOJIUPOBATh COOCTBEHHOE BpeMs,
CIIOCOOBI UCII0JIb30BaTh METO/Ibl CAMOPETYJIALINH,
pelieHus u CaMOpa3BUTHUSA U CaMOOOYUYEHHsI B TEUEHHUE BCE
cpelcTBa ’KU3HU C UCIIOJIb30BaHUEM LU(PPOBBIX CPEACTB
pa3zutus (B ToM | B-YKI-3 Bnaaets: MeTogaMu ynpaBieHUs
quCIIe C COOCTBEHHBIM BPEMEHEM, TEXHOJIOTHUIMU
WCIIOJIB30BaHUEM | IPUOOPETEHUSI. KCTI0JIb30BaHMS U OOHOBJICHUS
u(ppoBHIX COITMOKYJIBTYPHBIX U TPOQECCUOHATIBHBIX
CPEACTB) APYTUX | 3HAHWM, YMEHUI, 1 HABBIKOB; METOAUKAMU
HEO0OXOIMMBIX CaMOPa3BUTHUA U CaMOOOPa30BaHUS B TCUCHUE
KOMITETCHIUI BCEH JKU3HU C UCTIOJIH30BAHUEM ITH(PPOBBIX
CPEIICTB
IK-11 Crnocoben 3-TIK-11 3HaTh METOIBI pacueTa, HEOOXOTUMBIC
BBITIOJTHSATh JUTSl COCTaBIICHUS SKOHOMUYECKUX Pa3/iesioB
HE0OXOANMbIE IJIaHOB, X 0OOCHOBAHUS U MIPEICTABICHUS
JUISl COCTaBIICHUS | pE3YJIbTAaTOB padOThl B COOTBETCTBUU C
HSKOHOMHUYECKUX | IPUHSATHIMU B OpraHU3AlMK CTaHIapTaMu

Pa3aciioB IJIIAHOB




Koani HaumenoBanue Koa u HamMeHOBaHMe MHANKATOPA

KOMIIETEeHIIUI | KOMIIeTeHIIMH AOCTHKEHHS KOMIIETEHIIHH
pacyeTsl, V-TIK -11 YMmeTh BBIIOJIHATE HEOOXOAUMEIE
00OCHOBBIBATH JUUISL COCTaBJICHUS] SKOHOMUYECKHUX Pa3/iesioB
UX U IIJIJAHOB pacyeThbl, 000CHOBBIBATH UX U
MPEACTABIATh MIPEICTABIIATh PE3yIbTaThl PAOOTHI B
pEe3yJIbTaThI COOTBETCTBHUHU C MPUHATHIMU B OPTaHU3ALINI
paboThI B CTaHAapTaMH

COOTBETCTBHH C
MPUHSATHIMH B
OpraHu3aluu
CTaHJapTaMu

B-IIK-11 BimazgeTs HaBbIKaMU BBIIOJIHEHUS
pacyeToB, HEOOXOUMBIX JIJISI COCTABJICHUS
SKOHOMMYECKHUX Pa3/IeJ0B IJIaHOB,
000CHOBaHMS PaCYETOB U MPEACTABICHHUS
PEe3yJbTaTOB pabOThI B COOTBETCTBHH C
MIPUHATHIMUA B OpTaHU3alli CTaHJapTaMHu

4. BocnurareJbHBIH MOTEHIMAJ AUCIHUIIINHBI

HanpagJsienus 3agaun
/ meau BOCIIUTAHMA Bocnurarte/bHBIA NOTEHUMAJ M CHUILUINH
BOCIIUTAHUSA (xop)
[Ipodeccuona |DopmupoBanue 1. Mcnionp30BaHME BOCOUTATEIIHLHOTO
JBHOE U ri1y0OKOro MOTEHIHAJIA TUCIUIUIMHBI JIJIS:
TPYIOBOE OHUMAaHUs - popMuUpOBaHUs TO3UTUBHOTO OTHOIIICHUS K
BOCIIMTAHHWE  |COLMAJIBHOU poiH | Mpodeccun IKOHOMUCTA, TIOHUMAaHHUS €€
npodeccun, COIIMAJIbHON 3HAYMMOCTH M POJIA B OOIIIECTBE,
NO3UTUBHOM U CTpPEMJIEHUS CIIEI0BaTh HOPMaMm
AKTUBHOMN po(eCCHOHATIEHON ATHKU TTOCPEICTBOM
YCTaHOBKH Ha KOHTEKCTHOT'O 00Y4Y€HUs1, peIICHUs MPAKTUKO-
LHEHHOCTH OpPUEHTHUPOBAHHBIX CUTYAIIMOHHBIX 3a/1a4;
n30paHHOM - popMupOBaHUsl yCTOMYMBOTO HHTEPECA K
CHEUUAIbHOCTH, | NpO(EeCCUOHATBHOU NeATETbHOCTH, CIIOCOOHOCTH
OTBETCTBEHHOTO | KpDUTHYECKH, CAMOCTOSATEIBHO MBICIUTH,
OTHOIIICHUS K MOHUMAaTh 3HAYMMOCTh Ipodeccru MocpeCTBOM
npo(ecCHOHANTBHO | OCO3HAHHOIO BHIOOpA TEMATUKH MPOEKTOB,
1 1eSITENIBHOCTH, | BBIIIOJHEHUS ITPOEKTOB C MOCIEAYIOLIEH
Tpyny (B14) nyOJIMYHOM Npe3eHTanueil pe3yiabTaToB, B TOM
quciie 000CHOBAHUEM UX COIHMAIIBHON U
MMPAKTUYECKON 3HAYUMOCTH;
- popMupoBaHUS HABBIKOB KOMAaHIHOM paOOTHI, B
TOM YHUCJIE peIN3alUH PA3JIMYHBIX TPOCKTHBIX
poJieit (uaep, UCTIOTHUTENb, AaHATTUTUK U TIP.)
MOCPEJICTBOM BBITIOJIHEHUSI COBMECTHBIX
IIPOEKTOB.
[Ipodeccuona |DopmupoBaHue Hcnonp30Banne BOCIUTATEIBHOTO TTOTEHIIAAIA
JBHOE U NICUXOJIOTUYECKOW | TUCUUIUIMHBI JJIS:
TPYJIOBOE TOTOBHOCTH K - hopmupoBaHUs YCTOMYMBOTO HHTEpECA U




BOCIIUTAaHWE |[TIPO(PECCHOHATBLHO | MOTHBAITUH K TPO(PECCHOHATEHOM IESITEIbHOCTH,
W IeSTEeNhbHOCTH | TOTPEOHOCTH B IOCTHIKEHUH PE3yJIbTaTa,

0 W30paHHOU MOHUMAaHUs (QYHKIIMOHATBHBIX 00S13aHHOCTEH H
npodeccun (B15) | 3amay n3bpanHon mpodeccuoHambpHOM
NeSATeTLHOCTH, YyBCTBA PO eCCHOHATEHOM
OTBETCTBEHHOCTH 4Yepe3 BHITIOJHEHUE YICOHBIX, B
TOM YHUCJIE TPAKTHYCCKHUX 3aJaHHH, TPEOYIOIIIX
CTPOTOTO COOJTFOICHUS TTPABUIT TEXHUKH
0e30MmacHOCTH U MHCTPYKIUH 1O paboTe ¢
000pyIOBaHUEM B paMKax JJa0OpaTOPHOTO
MPAKTUKyMa.

OpraHmaum{ HHTECPAKTUBHBIX MepOl'lpI/IﬂTI/Iﬁ H peajau3anusi
ClicInaJIM3UPOBAHHBIX 33IlaHI/II7[ C BOCIIMTATCJIBbHBIM U COIUNAJIBHBIM aKIICHTOM

1. Opranu3zanus Hay4YHO-TIPAKTUYECKUX KOH(GEPEHINH, KPYTJIBIX CTOJIOB, BCTPEY C

BbBIAAIOIMUMHCA YYCHBIMH U BEAYIIUMH CIICHHUAJINCTaMHA OTpaCJ'Ief/’I.

2. OpFaHI/ISaHHH U IPOBCACHHUC IMPCAMCTHLIX OJHMIIMAA KW KOHKYPCOB
HpO(l)eCCI/IOHaJIBHOFO MacCTCpCTBaA.

5. O0beM AUCUMILUIMHBI B 3a4eTHBIX €IMHMLIAX C YKAa3aHHEM KOJHN4YeCTBA
aKaJieMU4eCKNX YacoB, BbIJIEJEHHBIX HA KOHTAKTHYI0 padoTy 00y4yarwiuuxcs ¢
npenoaasarejeM (M0 BHIAM 3aHATHI) M Ha CaMOCTOSTEJbHY PpadoTy
00y4arImnxcs

KoJsnuecTBo 4acoB Ha

B a0o
WL pADOTRI BHJI pa0oThI:

KonTakTHasi pa0doTa 00y4YarIMXCcs ¢ MpenoaaBareaieM
AyAUTOpPHBIE 3aHATHS (6ce20) 20
B Tom uucre:

JIeKyuu 8
NPaAKmuyecKue 3aHsmusl 12

J1a00pamopHble 3aHAMUs -
ITpoMeskyTOUYHAS aTTEeCTAIMS

9K3aMEH 36
CamocTosiTeJibHasi padoTa o0yyawiuuxcs (6cezo) 88
B ToMm umncre:
JlomalrHero 3ajgaHus, B TOM YHCJIC: 44
- Jomamnsist pabota Ne 1 11
- JHomamasist pabota Ne 2 11
- JHomamasist pabota Ne 3 11
- JHomamnsist padota Ne 4 11
KonTtposrHas paboTa, B TOM YHCIIE: 44
- KonTposnbHas padorta Ne 1 11
- KonTposnbHas padora Ne 2 11
- KonTponbHas padora Ne 3 11

- KonTponbHas pabora Ne 4 11




Bceero (yachi):

144

Bcero (3aueTHble eIMHUILBI):




6. Couepmaﬂne AUCHUIVIMHBI, CTPYKTYPUPOBAHHOE IO TEMaM (pameﬂaM) C YKa3zaHMEM OTBCIACHHOI'0O Ha HUX KOJHYECTBA
AKAACMHUYECCKHUX YaCOB 1 BU10B y‘leﬁﬂbIX 3aHATHH

6.1. Pa3zle.111>1 AUCHHUIIVIMHBI U TPYAOECMKOCTD 110 BUJ1aM y‘leﬁHLIX 3aHATHH (B AKAACMHNICCKHUX qacax)

Hene HauMeHoBaHMe pa3jaesia /TeMbl JUCHUILIMHBI Buabl yueOHoii padoThl B yacax
Jn (BHOCSITCSI TaHHBIE 10 PeaTU3yEeMbIM
dbopmam)
Ounas popma o0yueHMsI
Jlek Ip Jlab | Bueayn| CPO

MeToabl JIMHEHHOT0 NPOrPAMMHPOBAHUS 2 3 - - 2
1 ITocTaHOBKa U pelIeHUE 3a4a4M JIMHEMHOTO MPOrpaMMHUPOBaHUs 1 1 - - 4
1 ['paduueckuii MeToN1 pelieHtsl 3aa41 JUHEHHOTO NPOrPaMMHUPOBAHHUSI 1 1 - - 4
2-3  |CuMIuiekc-MeTo 1 pelieHus 3a/1a4d JTHHEHHOTO IPOrpaMMHUPOBaHUs - - - - 4
3-4 |IlocTaHoBKa M penieHre 3a7a4 eJ0UYHUCIESHHOTO JIMHEHHOTO MPOrpaMMHUPOBAHUS - - - - 4
3-4 |Meroxa 'omopu - - - - 4
4 MeTo1 BETBEH U IpaHUIl - - - - 4
4 MS Excel. ITouck pemenus - 1 - - 4

OnTtumanbHble pelieHUs1 B JJHHEHHBIX 3a1a4axX ylpaBjeHus NPOU3BOJACTBOM U 1 2 - - 12

HensiMu MOCTABOK
5 JlnneriHas 3a/1a4a IJIAHUPOBAHUS TTIPOU3BOJACTBA - - - - 4
4-6  [3amava o pacuIMBKe Y3KMX MECT IPOU3BOJICTBA - - - 4
5-7 |TpancnoprHas 3amada - 2 - - 4

MeTobl HEJIMHEHHOTO MPOTPAMMUPOBAHMS - - 24
7 ITocTaHOBKA 3a/1a4W BHITYKJIOTO MMPOTPaMMHUPOBAHUS - - - - 4
8 Ycnosust Kapyma—Kyna—Takkepa - - - - 4
6,8 |MeTtoa BO3MOXKHBIX HAIPABICHUN - - - - 4
7,9 |Meroxa yCcIOBHOTO rpajueHTa - - - - 4




Hene

HaumenoBaHue pasaejaa /TeMBbI ANCIHUIIJINHBI

Buabl yueOHOM padoThl B yacax

Jn (BHOCATCS JaHHBIE M0 PEATU3YEMbIM
dopmam)
Ounas popma 00yueHust
Jlex IIp Jlad |Bmueayn| CPO

7,10 |Mertoxa mtpadHbIX QYHKIHIMA - - - - 4
8,10 |PemieHue 3a1a4 HEJIMHEHHOTO MporpaMMupoBanus B makere MS Excel - - - - 4
OnTuMu3anMOHHBIE 321241 HA rpadax 4 2 - - 16

10 OCHOBHBIE MOHSTHUSI TEOpUH TpadoB 1 - - - 2
8,11 |/lepeBo pemnieHuit - - - - 2
11,8 |Ompepenenue KpaTyaimmero nyTu - - - - 2
11,9 [IlocTpoeHre KOMMYHHUKAITMOHHON CETH MUHMMAJIbHOMN JJTMHBI - - - - 2
12,10 |CeTteBoe miaHUpOBaHUE U YIIPABICHUE - 2 - - 2
12,10 |YnpaBieHne MpoeKTaMu ¢ HEOIpeIeJICHHBIM BPEMEHEM BBITIOJTHEHHS paboT - - - - 2
11-12 |CroumocTs poekTa. OnTHUMH3aIis CeTEBOTO rpaduka 1 - - - 2
11-12 |I'paduk "anTa 1 - - - 2
12-13 |Moaean MexoTpacieBoro 6ajsanca (J/leonrtnena) - 1 - - 2
Teopusi UTP U ee IKOHOMHYECKHE MPUITO0KEHUS 2 2 - - 4

13-15 |MaTpuuHble UTphI 1 1 - - 2
14-16 |[IpunsiTue pelieHnid B YCIOBHIX HEONPEIeIEHHOCTH 1 1 - - 2
16 NMuTanmuonHoe MoeIMpoBaHue 1 2 - - 2
BCET'O:| 8 12 - - 88




6.2. Cooeporcanue oucyuniunsvl, CHpyKmypupoganHoe no pazoenam (memam)

Jlexyuonnwiu Kypc

10



HauMeHoBaHMe Conep:xkanue

Nem/m|  pa3nena /Tembl

AUCHMILTHHBI

1 MeTtoabl TMHEHHOI0 NPOrPAMMHUPOBAHUS

1.1 |[ToctaHOoBKa U JluHeliHble MOJETW AKTUBHO HCIIOJIB3YIOTCS TPHU
pelIeHue 3a0a4u pELIEHNH SKOHOMHYECKHUX 3a7]a4, KOTOPhIE BO3HUKAIOT B
JIMHEUHOTO MPOU3BOJICTBE, YMpaBlieHUH (HUHAHCAMHU, TOPIOBIIE,
IPOrpaMMHUPOBAHMS  |TPAHCIIOPTHOM oTpaciau M T.h. IlocranoBka u obiiee

pelieHre 3a7ad, KOTOpPbIE PEIIAITCS C I[OMOIIbIO
METOJIOB JIMHEWHOIO MPOrpaMMHUPOBAHUS: 3ajada o
HAaXOXXJEHUU ONTHMAIbHOW KOMOWHAIIMW Pa3TUIHBIX
BUJIOB MPOJAYKIMM Ui XpPaHEHHs Ha CKIajaax
(ympaBieHue TOBapHO-MaTe€pUaIbHBIMU 3allacaMu WM
«3aj1aya 0 PIOK3aKe»); 3ajaya 0 cMecsX (MIaHUpOBaHUE
cocTaBa TPOJYKIMHU); 3a7adya o0 ONTUMAIbHOM
UCIIOJIb30BAaHUU PECYpCOB IIPU  MPOU3BOACTBEHHOM
IUIAHUPOBAHUM,  TPAHCHOPTHBIE  3aJaud  (aHAIU3
pa3MelIeHus NPEINPUATHS], IEPEMENIEHUE TPY30B).

2 ['paduueckuit meton Ecmu cucrema orpaHudeHui 3ajadyv JIMHEHHOIO
pelIeHus 3aa4u IPOrpaMMUPOBAHUS MIpE/ICTABICHA CUCTEMOM
JUHEHHOTO JIMHEWHBIX HEPABEHCTB C ABYMS IEPEMEHHBIMU, TO TaKas
MPOrpaMMUPOBAaHUS  |3a]1aya MOKET OBITh pelieHa rpaduyecKu.

['eomerpuyeckuid (Mam  TpaduuecKuii) MeTo[
MPEANnojaraeT IMOoCJIeI0BaTEeIbHOE BBINOJIHEHUE psla
11aroB, PACCMOTPEHHBIX B JAHHOM JIEKIIUH.

1.3 CHUMILUIEKC-METOI PaccMmotpen CUMILUIEKC-METO/] pelIeHus

peIIEHUs 3aaun
JIMHEWUHOTO
MIPOrpaMMHUPOBAHUS

HKOHOMHUYECKHUX 3a/1ad, KOTOPBIA 00JaaeT CBONCTBOM

YHHUBEPCAJIIBHOCTU, B €r0 OCHOBE JICKUT UAeA
MIOCJIEIOBATEIBHOIO YIy4ILIEHUS MOJIy4aeMOro
pELICHUS.

PaccMoTpen mporuecc NpPUMEHEHHUS CHUMILIEKC-
METO/1a, KOTOpBI MpEeANnojaraeT pealu3aluio Tpex
OCHOBHBIX 3JIEMEHTOB: CIOCO0 OMNpEIEeNIeHHs] KaKOro-
aM00 MEepPBOHAYAIBHOIO  JOMYCTUMOTO  0a3uCHOTO
pelieHus 3aJady; OpaBWIO IMepexoja K JIydlleMmy
(TouHee He XyAlleMYy) PEHICHUIO; KPUTEpUl POBEPKU
ONTUMAJIHHOCTH HAMIEHHOTO PEIICHHUS.

[IpencraBieH alropuTM peuIeHUs] SIKOHOMUYECKUX
3a]1a4 CUMILJIEKC-METOIOM.
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1.4

ITocTanoBKa u
pelIeHue 3aaa4
LICJIOYMCIICHHOTO
JIMHEHUHOTO
MIpOTpaMMHUPOBaHUS

PaccmoTpensl 3a/1auu LEJI0YUCIEHHOTO
IPOrpaMMHUPOBAHMS, B KOTOPBIX BCE WM HEKOTOPHIE
NEpEMEHHBIE JOJDKHBI NPUHUMATh LEJIble 3HAYCHUS.
3anaun LEJI0YUCIEHHOTO IPOrpaMMUPOBaHUS
pacnpoCTpaHeHbl, T.K. BO MHOTHUX HPaKTUYECKHX
3a/1a4ax W3-3a JTUCKPETHOCTH Psifa 3HAYEHUN MCKOMBIX
MEPEMEHHBIX HEOOXOJIMMO HaXOJUTh IIEJIOYHCICHHOE
pelIeHuE.

Taxk, B koMMepueckoil chepe K UX YUCITy OTHOCSITCS
CIEAYIOIIME 3aJaud: ONTUMAJbHOE MPOEKTHPOBAHUE
0o0OpyJIOBaHUs; ONTUMHU3AIMK CHUCTEMbl CEpBHCA;
3aJ1a4yd ONTHMH3aLUU PAaCKPOs U T.J.

1.5

Meton ['omopu

CyIlIHOCTh METOJIa 3aKJII0YaeTCs B IOCTPOCHUU
OTPaHUYEHU, OTCEKAIOIINX HEIIEJIOYHCIICHHBIE
pELICHUS 3a1a4M JIMHEMHOTO MPOrPaMMUPOBAHUS, HO HE
OTCEKAIOIIMX HU OJHOTO LIEJIOUYHUCIEHHOIO IIaHa.

[IpencraBieH aaropuTM peuieHus 3aja4d METOJIOM
['omopwu.

1.6

Meton BeTBel U
TpaHUIL

CymHocTh MeTOJa 3aKJII04aeTcsi B MOCTPOCHUU
OTrpaHUYCHUH, OTCEKAIOIIUX HEIETI0YUCIICHHBIC
pEIIeHUs 3a/1a4 JIMTHEWHOTO IPOrpaMMHUPOBaHUSI, HO HE
OTCEKAIOIIUX HA OJHOTO IEJIOUUCICHHOTO TUTaHA.

Paccmotpen  anroputm  meTona, KOTOPBIN
MpeiCcTaBisgeT coboil mpouenypy mnepedopa Bcex
[EJIOYNCICHHBIX JOMYCTUMBIX PEIICHHM.

1.7

MS Excel. ITouck
peureHus

NHTepakTuBHAs JICKIUSA TI0 TOCTaHOBKE U
pelieHnio  3aj1ad  JuHeHHoro (B TOM  YHCIIC
IEJTOYHMCIICHHOTO) IPOTPpaMMHUPOBAHUS IyTeM
(hOpMYIIHPOBKH, MOCTPOCHUS u 00CyKIeHUs
TTOTYYEeHHBIX pe3yJIbTaToOB KOJIJIEKTHBOM
00yJaroIMXCs.

OnTumajbHbIe

PeIICHUS B JMHEHHBIX 3agavyax YHpaBJ€HUA
IMPOU3BOJICTBOM H IECNMAMHU IMOCTABOK

2.1

JInneiitnag 3amaya
MJITAHUPOBAHUS
MPOU3BOJCTBA

PaccmoTpena nmMHeWHas 3agadya  IUIAHUPOBAHUSA
IPOM3BOJCTBA C HCIOJIb30BAHUEM CHUMIUIEKC-METOAA,
rae TpeOyeTcs HallTh MPOM3BOACTBEHHYIO MPOTPAMMY,
MaKCUMHU3HUPYIOUIYI0 BBIPYYKY IPH OTPAHUYEHUSX IO
pecypcaM ¢ y4eTOM UX HEOTPHLATEIbHOCTH.

2.2

3ajayda 0 pacuIMBKe
Y3KHX MECT
IPOM3BOJICTBA

OnpeneneHne y3KUX MECT NPOU3BOJACTBA, OLICHKA
ONTUMAJILHOCTH PACXOJ0BAHUS PECYPCOB U UX BIIUSHUE
Ha NpUObLIb NPEIIPUITHUS
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2.3

TpancnoprTHas 3amada

PaccMoTpeHbl moCcTaHOBKA U pEIEHUE TPAHCTIOPTHBIX
3a/1a4, KOTOPhIE MPUMEHSIOTCS I MOJACIUPOBAHUS U
ONTUMH3AIMN YKOHOMHUYECKUX TPOOJIEM, CBI3aHHBIX C
GbopMHpPOBaHUEM ONTHMAIBLHOTO IUIaHA TIEPEBO3OK,
ONTUMAJIBHOTO  pachpenefieHuss  WHIUBUIYTbHBIX
KOHTPAaKTOB Ha TPAHCIIOPTHUPOBKH, OINTHMAJIbLHOTO
WCITOJIb30BAaHUsI TOPTOBBIX areHTOB WM T.A. PaccMoTpeH
aJITOPUTM pericHus TPAHCTIOPTHBIX 3a/1a4
pacmpeeIMTeAbHBIM ~ METOJIOM.  METOIBl  «CeBepo-
3aMmaIHOTO» yTila, MUHUMAJILHOTO 3jeMeHTa, Dorems
paccMOTpeHbl B Kypce «MaTeMaTHYeCKUe METOIbI B
PKOHOMHKE» Ha 3 Kypce B 6 ceMecTpe.

3 MeToabl HeJTMHEHHOr0 NPOrpaMMHPOBAHUS

3.1 |IlocranoBka 3a7a4n PaccmoTpensl BOIIPOCHI pelLIeHus 3a1a4
BBIITYKJIOT'O MaTeMaTH4YeCKOro IIPOrpaMMUPOBAHMS, 3a1a4y
OPOrPAMMHUPOBAHMSL  |BBINYKJIOIO IPOrPaMMHUPOBAHUS.

3.2  |Ycnosus Kapymia— Paccmotpen  meron  MHOxutenen — Jlarpawxka,
Kyna—Takkepa KOTOpBIM  SIBJIIETCS OAHUM M3 Haubosiee OO0IMMX

IIOAXOJOB K PELICHUIO 33/ayd IIOMCKa JKCTpeMyMa
(JIOKalbHOTO MaKCUMyMa WIHM MHHMUMYMa) (YHKIUU
OpyU HAJIMYUM CBS3YIOIIMX OrpPaHUYEHH Ha ee
NepeMeHHbIe (WM 3a/laud YCJIOBHOM ONTUMMU3AIINN),
nonoyiHeHHBIN ycnoBusamu Kapyma—Kyna—Takkepa B
nuddepeHumanbHol hopme.

3.3 MeTto BO3MOKHBIX PaccmoTpeH MeTon BO3MOKHBIX HaIpaBJICHUU, T.€.
HaIpaBJICHUN OpuOIMKEHWE K ONTUMAJIbHOMY 3HAYCHUIO 3aJa4uu

BBIITYKJIOTO POTPaMMHUPOBAHUSI.

3.4 |Meroa ycIoBHOTO PaccmMoTpeH MeTon  yCIOBHOTO TpaJWeHTa, T.€.

IpaJleHTa npuOIMKEHWE K ONTUMAJIbHOMY 3HAYCHUIO 3aJa4uu
BBIITYKJIOTO MPOTPaMMHUPOBAHUSI.

3.5 |Meroa mrpadubIx PaccmoTpen Merox wmrpadHbIX (YHKUMHA, CYTh

byHKUMN KOTOPOTO 3aKJIFOYAETCS B IEPEXOE OT 3aJa4H YCIOBHON
MaKCUMU3ALMHA (PYHKIUHU MTPHU 33JJaHHBIX OIPaHUYEHUSIX
K MOCJIEI0BATEIbHOCTH 3a1ay 0e3yCII0BHOM
MAaKCUMU3ALHH.

3.6 |Pemenue 3amau HNHTepakTUBHAS JEKIHS MO MOCTAHOBKE U PEIICHUIO
HEJIMHEHHOTO 3alay  HEJIMHEHHOro  MpPOrpaMMHUPOBAHUS  IyTEM
POrpaMMHUPOBAHUSA B |(POPMYIHUPOBKH, IOCTPOEHUsI U o0CyKIeHUS
nakere MS Excel ITOJIYYEHHBIX PE3YJIbTATOB CO CTYAECHTAMU.

4 OnTuMu3alMOHHBbIE 32/1a4M Ha rpadax

4.1  |OcHOBHBIE MOHSTHS OcHoBHbBIC TIOHATHS Teopuu rpacdoB: rpad, peodpo,

Teopuu rpados

OPUEHTHUPOBAHHBII W HEOPUEHTHPOBAHHBIN rpad,
neTis, KpaTHble peOpa, H30JIMpPOBaHHAsI BEpILUMHA,
KOHIIEBas BEpIIMHA, MapLIpyT, LElb, MPOCTas LEib,
LIAKIL
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4.2  |lepeBo perieHuit epeso pELICHUH. Onucanue aNropuT™Ma
IIOCTPOEHHUSL.

4.3  |Onpenenenue Onpenenenne  Kparyadmiero  nytd.  Merton
KpaT4yauliero NyTH  |IPUCBOEHUS METOK.

4.4  |IlocTtpoeHue [TocTpoenue KOMMYHUKAIIMOHHOMN ceTn
KOMMYHHUKAIIMOHHOW |MUHUMAJIBHOW IMHBL. [loCcTpoeHne MakcUMaabHOIO
CETH MUHUMAaJbHOW |nmoToka B ceTH (OmnucaHue ajlroputMa MHOCTPOCHHS).
JUTUHBI [TocTpoenne MakcuMaabHOTO MOTOKA B ceTu (Omnucanue

aJITOpUTMa MOCTPOCHMUS).

45 |CereBoe CereBoe miaHupoBaHue U ympasieHue. OCHOBHBIE
IJIAaHUPOBAHKE U MOHSATHS W TpaBUja MOCTPOCHUSA CETEBBIX TPaHUKOB.
YIpaBJICHHUE MeTo KpUTHYECKOTO My TH.

4.6 |YnpaBneHue
IPOEKTaMHU C VYhpaBneHue  NOpoeKkTaMM € HEONPEIEICHHBIM
HEOIPEAEICHHBIM BPEMEHEM BBINOJIHEHUsST paboT. MeTon OLEHKH U
BpEMEHEM IIEPECMOTPA IIPOEKTOB.

BBINIOJIHEHUS paboT

4.7 |CTouMOCTh NPOEKTA.

OnTHMH3AIHS CroumocTte mpoekra. Onrtumuzanus CETEBOTO
rpa¢uka (onucaHue aropuTMa ONTUMHU3ALUN).
ceTeBoro rpaduka

4.8 |I'paduxk ['anta I'paduk I'aHTa (ONKICaHME AITOPUTMA TOCTPOEHUS).

5 Moaeab MexoTpacjaeBoro dajganca (JleourtbeBa)

6 Teopusi UIp M ee IKOHOMHUYECKHE MPUIOKEHHSA

6.1 |MarpuuHbie UTPbI PaccmoTpeHsl NOHATHS MATPUYHBIX WUIP, BEPXHEW U

HWOKHEH IIeHbl UIPhI, CEJIOBOM TOYKH, LEHBI HWIPBHI,
JyOJIMpOBaHMs M IOMUHUPOBAHUS CTPATETUH.

6.2 |l[Ipunsarue pemenuii B| PaccMoTpeHns CUTyaIuu C MOJIHOM
YCIIOBHSIX HEONPEEIECHHOCTHIO, IPUBEICHBI aIrOPUTMBI
HEOIPENICJICHHOCTH  |MCTOJIb30BaHUsl ~ KpurtepueB:  Jlamutaca,  Banbna,

MakcuManbHOro ontummsma, CiBumxka, ['ypeuma c
y4eTOM VCIIOJIB30BAHUS MaTpULIbI
BBIUTpHIIICH/ ipourpeimieit. [IpaBuno makcuMuzauu
OKHJAEMOTO  JI0XO0Jd, MHUHUMU3ALHMHM  0XXHIAEMBIX
COKAJICHUM.

7 NvuTannmoHHoe MOIeJIMPOBAHNE

- NmurannonHoe PaccmoTpen aJITOPUTM AMHUTALMOHHOIO
MOJIeJIMPOBaHUE MOJICJIUPOBAHUS TIPU PEIICHUH SKOHOMUYECKUX 3a]1ay

Ha TpuMepe 3aaa4d 00 3pdekTUBHOCTH padOTHI CTAaHITUU
TEXHMYECKOTO  OOCTYy>KMBaHUS  aBTOMOOWJEH; Ha
npuMepe O1eHKH d3PGEeKTUBHOCTH MPHUEMa MaIlMEHTOB B
NOJINKJIMHHKE.

lIpakmuueckue/cemunapckue 3aHamus
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Hene HaumMmenoBanmue Conepxkanue
. pa3nesa /TemMbl
TUCITUTITTHHBI
1 MeTtoabl TMHEHHOI0 NPOrPAMMHUPOBAHUA
1.1  |Cummiekc-mMeTos ChopmynupoBanbl  3a7aud  JJig  BBIPAOOTKHU

pelleHus 3a1aun
JIMHEWUHOTO
POrPaMMUPOBAHUS

HABBIKOB W YMEHHH pelIeHHs 3a1a4 JIMHEHHOTO
IIPOrPaMMHUPOBAHUS CUMILIEKC-METOIOM.

VIHTepaKTHBHBIH CEMHHAp II0 IIOCTAHOBKE M
pEIICHHUIO 3a/1a4 JIMHEHHOTO IMPOTrPaMMHPOBAHHUS ITyTEM
GOpMYyJIMPOBKH  3aj7a4, IIOCTPOCHUS MOJCICH W
OOCYXKICHHS TIOJTYYCHHBIX PE3yJIbTaTOB KOJIJICKTHBOM
00yJaroImmxCcs.

1.2

ITocTanoBKa u
pelieHne 3aaa4y
1ICJIOYHUCIJICHHOTO
JIMHENMHOI 0
IPOrPaMMUPOBAHUS

ChopmymupoBanbl  3amaddl )T BBIPAOOTKHU
HAaBBIKOB M YMEHHM TIOCTAHOBKM W PEIICHUS 3a]1a4y
LEJIOYHUCIEHHOTO JIMHEHHOTO MPOTPAMMUPOBAHUS.

NHTEepakTUBHBI CEMUHAp IO TIOCTAaHOBKE U
pEUIEHNIO  3aa4  LEJOYUCIEHHOTO  JIMHEHHOTO
MporpaMMUpOBaHus TyTeM (GOPMYJIUPOBKH 3ajiad,
MOCTPOEHUSI MOJeNed U OOCYXKICHUS TOyYCHHBIX
PE3yIbTATOB KOJJIEKTUBOM 00YYaIOIIUXCSl.

1.3

Meron ['omopu

ChopmynupoBanbl  3aa4d  JJIsi  BBIPAOOTKH
HaBBIKOB M YMEHHW PEIICHUS 3a4a4 LEJIOYHCIECHHOTO
JIMHEWHOTO POrpaMMHUPOBAHUS METOAOM [ 'oMopH.

NHTEpakTUBHBIM CEMUHApP II0 TIOCTAaHOBKE U
pelIeHNI0  3aJa4  LEJOYMCICHHOIO  JIMHEHHOIO
IpOrpaMMHUpPOBAaHUS IyTeM (QOPMYJIUPOBKH  3ajad,
IOCTPOCHUSA MoJeNell M 00CYXIEHUS MOJyUYEeHHBIX
pE3yJIbTaTOB KOJUIEKTUBOM 00YYarOIIMXCSl.

1.4

Meton BeTBel 1
rpaHuIl

ChopmynupoBanbl  3a7a4dl  JJiS  BBIPAOOTKHU
HaBBIKOB M YMEHHW PEIICHUS 3a7a4 LEJIOYMCIEHHOTO
JMHEWHOTO IPOTPaMMHUPOBAHUS METOJOM BETBEH U
IPaHUL.

NHTEpakTUBHBI CEMUHApP II0 TIOCTAHOBKE U
pElIEHNIO  3aJa4  LEJOYMCIEHHOTO  JIMHEHMHOTO
NpOrpaMMHUpPOBaHus TyTeM (GOPMYJIUPOBKH 3ajad,
NOCTPOCHUSA MoJenell u 00CYXIEHUS TMOJyUYEeHHBIX
PE3yJIbTaTOB KOJUIEKTUBOM 00YYarOIIMXCSl.

OnTuMajabHbIe

pelieHusi B
NMPOU3BOJICTBOM M LENAMHU MOCTABOK

JUHENHBIX 3aJa4ax  ynpaBJieHUsi

2.1

3agaya 0 paClIMBKe
Y3KHUX MECT
IPOM3BOJICTBA

Pemmenue MECT

IMpOU3BOACTBA.

3agauu 0O pacClIMBKC  Y3KHX
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2.2

TpancnoprTHas 3amada

Pemenue TpaHCIOPTHBIX 3324 pacipeIeanuTeIbHbIM
METOAOM.  MeTonpl  «CeBepo-3alagHoro»  yria,
MHHHMMAJIBHOIO JieMeHTa, Doreinst pacCMOTPEHBI B
Kypce «MaremaTtnyeckue MEeToAbl B DKOHOMHUKE» Ha 3
Kypce B 6 ceMecTpe.

3 | MeTtoabl HeJIMHEHHOT O MPOrPAMMHUPOBAHMS

3.1 |Meroa BO3MOXKHBIX Pemenue 3amauM IIaHUPOBaHUS TPOU3BOJCTBA C
HaIpaBJICHUM HCII0JIb30BAHUEM METO/1a BO3MOKHBIX HANPABJICHUH.

3.2 |Mertoa ycioBHOTO Pemenne 3amaunM TUIaHMPOBAHHS TMPOU3BOJICTBA C
rpajfeHTa MCIIOJIb30BAHUEM METO/A YCIOBHOTO IPaIMEHTA.

3.3 |Meroa mtpadubIx Pemenue 3amauM IJIaHUPOBAHUS NPOU3BOJCTBA C
byHKIII WCIIOJb30BaHUEM MeTOJ1a MTpadHBIX HYHKITUH.

3.4  |Pemenue 3amau Pemenne 3amay  TIaHUPOBAHMSI  TPOM3BOJICTBA
HEJIMHEHHOTO METO/JaMH  HEJIMHEHHOr0  MPOrpaMMHUpPOBAHUS  C
IpOrpaMMHUpPOBaHMs B |[MCTIoNIb30BaHUeM naketa MS Excel.
nakete MS Excel

4 | OnTuMuU3auMOHHBbIE 3a1a4M Ha rpadax
4.1 |depeBo pemeHuit [locTpoenne  nepeBa  pElICHUN,  ONPEAECICHUE
ONTUMAJIBHOTO PEIICHUSI.

4.2  |Onpenenenue Pemenue 3amaum omnpejienieHds KpaTyalliero myTd
KpaT4yaiiero myTd  |METOJl MPUCBOCHUS] METOK.

4.3  [Iloctpoenue .

. [TocTpoenue KOMMYHUKAIIMOHHOU CeTH
KOMMYHUKAIIMOHHOMN .
. |MUHMMaJIbHOW MJIMHBI, TOCTPOEHUE MAaKCUMAJIbHOTO
CETH MUHUMAaJIbHOM
MOTOKA B CETH.
JUTAHBI

4.4 CeteBoe Pemienne 3amauu ceTeBOro IUIAHUPOBAHUS, B TOM
MJTAHUPOBAHUE U qypcie MeToAoM  Kputudeckoro myTtH. CereBoe
yIpaBJICHHUE IJIaHUpOBaHWE W yrpaBieHne. OCHOBHBIC TOHSTUS U

IpaBwiia TOCTPOCHUS CeTeBbIX rpadukoB. MeToq
KPUTHYECKOIO MyTH.
45 |Ynpasnenue
POEKTaMHU C
Pemenne 3amaum  ympaBieHHs TMPOEKTaAaMH  C
HEOoTpeAeIeHHBIM
HEOIpe/IeIEHHBIM BPEMEHEM BBITIOJIHEHUS padoT.
BpEMEHEM
BBITIOJTHEHUS pabOT
4.6 |CrouMOCTh IPOECKTA.
Pemenue 3agaun onpeeneHusi CTOMMOCTH MPOEKTa U
OnTuMu3anus
ONTUMU3AIMU CETEBOTO Tpaduka.
CeTeBOTro rpaduka
5 | Moaeab mexkoTpacieBoro 6ajanca (JleonToeBa)
6 | Teopusi Mrp u ee IKOHOMHUYECKHUE NPHUIT0KEHHUSI
6.1 |MarpuuHbie UTpbI Pemenue 3anau onpeneneHust BEpXHEU U HUKHEU LEHbI

UTPBI, CENIOBOM TOYKH, IIEHBI UTPBI, PELIEHUE UTPBI 2X2,

Pewienne urpel 2 X n, Pemenne urper m X 2.
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6.2

IIpunsaTue pemenuy B| Pemenue 3amad MOMCKa ONTHMAIbHOTO PELICHMS,
YCIIOBHSIX ONTUMAJILHOM CTPATEruyu C UCIOJIb30BAHUS KPUTEPUEB:
HeonpeneneHHoctn  [Jlarmaca, Banpga, MakCHManbHOTO — ONTHMH3MA,
CaBumxka, ['ypuna mo copMupoBaHHBIM MaTpHULIAM
BBINTPBIIICH/TPOUTPHILICH.

HNmutanmonHoe MOJIECJIUPOBAHHNE

NMuTanuonHoe CdopMynupoBaHbl 3KOHOMHUYECKHE 3a7aud st
MOJIEJIMPOBaHUE BbIpAOOTKM HABBIKOB W YMEHUHN pelleHus  3ajay
METOJJaMHd  HMMHTAllMOHHOTO  MOJECJIUPOBAHMUS  Ha
npumepax  dhPexkTuBHOCTH  pabOTHI CTaHILIUU
TEXHUYECKOTO  OOCITYyXMBaHUS  aBTOMOOWIEH U
3¢ (HEeKTUBHOCTH MpUEMa MAIIMEHTOB B TIOJUKINHHUKE.
MHTEpakTUBHBIM CEMUHApP II0 IIOCTAaHOBKE U
pelieHrto  3aJad = METOJaMH  HWMHUTAIMOHHOTO
MOJIEIMpPOBaHUS  myTeM  (OpPMYJMPOBKM  3ajad,
NOCTPOCHUA MoOJeNel MU 00CYXIEHUS MOJYyYEHHBIX
pE3yJIbTaTOB KOJUIEKTUBOM 00YYarOIIMXCSl.

7. IlepeyeHb y4e0HO-METOAUYECKOT0 OOecredeHus A CAMOCTOSATEIbHOH PadoThI
00y4arIIMXCcs M0 JUCUMILTIMHE

I[JI?I OopraHu3anuun CaMOCTOSITEJIbHOM pa60TI>I CTYACHTOB II0 JHCHUIIJIMHC

((MGTOI[I)I OIITUMAJIbHBIX pemem&ﬁ» pa3pa60TaHI>1 cicayromuuce MCTOAUYCCKHUC
PCKOMCHAAINHU U MATCPHUAJIbI:

1.

Meroguyeckue pEeKOMEHJAlMM MO OCBOCHUIO  JUCHUIUIMHBI  «MeToibl
ONTUMAJbHBIX  PELICHHI»  YTBEPKICHHBIE  OTACICHHUEM  COIMAJIbHO-
HPKOHOMHUYECKHUX HayK, mpoTokod 3aceqanus OCOH Ne2-8/2021 ot 28.08.2021

Meronnueckue peKOMEHJALMU 10 OCBOCHHUIO JucHUIUIMHBL  «KpaTkui

TEPMUHOJIOTHYECKHUI cioBapb», npoTtokon 3acemanuss OCOH No2-8/2021 or
28.08.2021

8. MoHI OIEHOYHBIX CPEACTB /sl NMPOBeAEeHHS] NMPOMEKYTOYHOH AaTTeCTAUMHU
00y4arIuXCcs M0 JUCHMUILTIMHE

8.1. Ilacnopm ¢honoa oyenounvIxX cpeocme no OUCUUnIUHe

Ne KonTpoJsupyemsbie Kona
n/n pa3nebl (TeMbl) KOHTPOJIUPYeMOil HanMeHOBAIe
TUCHMILTHHBI KOMIIeTeHIUM (WU
(pe3yabTaThl 1O eé yactu) / u ee OUCHOTHOTO CpeacTha
pa3zaenam) ¢popmysnpoBka
Texkymuii KOHTPOJIb
1 |Paszen 1. OnrtumasnbHbIE
CIIICHMS B 3aJ1a4ax VK-2, VK-10, TIK-11,
ﬁHaHI/IPOBaHI/ISI YKE-1, YKII-3 Jlomamms pabora Ne 1
MIPOU3BOJICTBA
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2 E;fi;igféwemw YK-2, YK-10, I1K-11, |J[Tomamnsis padota Ne 1
YKE-1, YKII-3 KonTtpoarnas padota Ne 1
IPOrPaMMHUPOBAHUS

3 |Pasmen 3. OnTuManbHbIC
PEMICHIS B MHCHHBIX g 5y 10, [TK-11, |Jlomarmmss pa6ota Ne 2
Saatax yrpanIcHus YKE-1, YVKII-3 Kontponbnas padora Ne 2
MPOU3BOJICTBOM U
LEMSIMU [TOCTAaBOK

4 |Pa3gen 4. Metonsl
HEJIMHEHHOTO 3,5;52_ ’lygl-gl_[o’—g K14, Kontposnbnas padora Ne 2
IIPOrpaMMUPOBAHUSA ’

S lg)ff;;;éauHOHHme YK-2, YK-10, I1K-11, |[Tomamrass padora Ne 2,

YKE-1, YKII-3 Kontponbhas padota Ne 3
3a/1aun Ha rpadax

6 f;iéff g‘cﬁ‘;ﬂigzamma VK-2, VK-10, TIK-11, |Jomaumss paGota Ne 2

P YKE-1, YVKII-3 KonTtponrhas pabota Ne 3
(JIeonTnena)

7 |Paznen 7. Teopus urp u VK-2. VK-10. [IK-11 Jomamnsst pabota Ne 3
€€ SKOHOMUYECKHUE YKE-’I YKH’-B " |IKonTposnpHas padora Ne 3
MIPUJIOKECHUS ’ KonTtponrsnas pabota Ne 4

8 |Pasmen 8. Umurammmonnoe | YK-2, YK-10, T1K-11, |Tomammass padota Ne 4
MOJICTUPOBAHUE YKE-1, VKII-3 Ompoc

ITpome:KyTOYHBIH KOHTPOJIb
9 |Jxsamen YK-2, YK-10, TIK-11, DK3aMeHaIMOHHbIE OMJIETHI
YKE-1, YKII-3

8.2. Tunoevle KOHmMPOILHBbIE 3A0AHUA WU UHBIE MAMEPUATbL, HEOOX00UMble O0/13
OUEeHKU 3HAHUN, YMEHUI, HAGbIKO6 U (U1U) ORbLIMA  OeamebHOCHU,
xapakmepusyouwiue 3mansvt OPMUPOBAHUA KOMHEMEHUUIl 8 npouecce 0C80CHUsA
o0pazoseamenvHoOll NPOZPAMMBL

8.2.1. 3auem u rxzamen
@) munogvle 60NPoCHL:
1. I'paduueckuii MeTo pelieHns 3a4a4u JMHEHHOr0 NPOrpaMMHUPOBaHUS
2. CuMIUIEKC-METO/ pelIeHus 3aJlayi JIMHEWHOTro MporpamMmMmupoBaHus. Onucanue
aJITOPUTMA PELICHMUS.
3. IlocTtaHoBka M pelnieHHe 3a7a4yd IEJIOYUCICHHOTO MPOrpaMMHUpPOBaHUS. MeToj
['omopu. Onucanue anropuT™Ma peuieHus
4. TlocTaHOBKa U pEIICHHUE 3aJa4d LEJIOYHUCICHHOTO MpOrpaMMupoBaHud. Meton
BeTBeH U rpanull. OnrMcanue aaropuTMa perieHus.
5. IlonsiTne nuHEWHOW 3ajayu IUJIAHUPOBAHUS MPOU3BOJACTBA, MaTeMaTUyecKas
dbopmanuzarus, SKOHOMHUECKUI CMBICIT.
6. IloHsiTue y3KUX MECT NPOU3BOJICTBA, AJITOPUTM PACIIMBAHUS Y3KUX MECT
IIPOU3BO/ICTBA.
ITocTaHOBKA U pelIEHWE TPAHCIIOPTHOM 3aauu. PactipeieiuTenbHbI METO/
8. IloctaHoBKa M penieHWE 3aJaud HEJIWHEWHOTro MporpaMMupoBaHus. Metoj
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MHOXUTENEN Jlarpanxa.

9. IlocranoBKa W  pelIeHHE 33Jaud  HETUHEHMHOro  MpOTrpaMMHUpPOBAHUS.
DKOHOMHUYECKAsI HHTEpIIpeTalusl MHOXKHTeNer Jlarpanxa.

10.Teopema Kyna—Takkepa. @opmyaupoBKa.

11.Ycnosus Kapyma—Kyna—Takepa B muddepennmnansaoi hopme.

12. AnropuTm perieHus 3a1a4 METOIOM BO3MOXKHBIX HANpaBICHHUM, 3KOHOMUYECKHIA
CMBICIL.

13.Anaroput™m penieHusi 3aJady METOJOM YCIOBHOTO TPaJUMEHTa, 3KOHOMHUYECKHM
CMBICIL.

14 Anroputm pemieHusi 3a1ad MeTOAOM IITpadHbIX (YHKIMM, 3KOHOMHYECKUH
CMBICIL.

15.0cHoBHBbIe TIOHATHS Teopuu rpadoB: rpad, pedpo, OPUEHTUPOBAHHBIA U
HEOPUEHTUPOBAHHBIN Tpad, metist, KpaTHble pedpa, W30JIMPOBAHHASI BEpIIMHA,
KOHILIEBAs BEPILIWHA, MAPIIPYT, LIETb, IPOCTAsl LIEJIb, UK

16.OcHOBHBIE TIOHATHSI TEOpUU TpadoB: MaTpulla CMEKHOCTH U MaTpHIA
MHIUJEHTHOCTH rpada u oprpada, CBSI3HbIN 1 HECBSA3HBIN Tpad.

17.lepeBo pemiennii. Onrcanue aIropuTMa NOCTPOEHUS.

18.0Omnpenenenune kpaTyaiiiero myTH. MeTo 1 MpUCBOEHUS METOK.

19.TTocTpoeHne KOMMYHUKAIIMOHHON CETH MUHUMATBHOU JITMHBI.

20.ITocTpoeHne MakCUMaJIbHOTO MOTOKA B ceTH. OnucaHue alroputMa nocTpoeHusl.

21.IlocTpoeHne MakCUMaJIbHOTO MOTOKA B ceTH. Teopema Dopna-PankepcoHa.

22.CereBoe MIaHUpOBaHME U ympaBieHue. OCHOBHbIE TOHSATHS U IpaBHIIa
MOCTPOEHHUS CETEBBIX TPaUKOB.

23.CeteBoe MIIaHUPOBAHUE U YIIpaBiieHHEe. MeToa KpUTUUYECKOTO My TH.

24.YrpaBieHue TPOEKTaMU C HEOIPEACIICHHBIM BPEMEHEM BBITIOJHEHHUS pPaldoT.
MeTox OLIEHKH U ITEPECMOTPa ITPOEKTOB.

25.CroumocTs mmpoekta. OnTUMH3AIMs CETeBOro rpaduka.

26.I'pa¢uk ["anTa.

27.0mucanmne U MareMatudeckas (popmanusanus MOJEIH MEXOTpacIeBoro dananca
JICOHThEBA, €€ DKOHOMHYECKHUI CMBICII.

28.Yto Takoe Wrpa C HyJEBOW CyMMOW, UTPOK, CTPATEeTUs] UTPOKA, KOHEUHAsl WUIPa,
IJIaTeXXHAsl MaTpULIA, YUCTasi CTpaTerus?

29.YT0 Takoe BEpXHsS U HIXKHSAS LIEHA UTPBI, CEJI0Basi TOUKA, LIeHA UTPhI?

30.0OmpeneneHre ONTUMAIbHBIX CMEIIAHHBIX CTPATETUi UTPOKOB.

31.Yto Takoe AyOIMpOBaHKUE U JOMUHUPOBAHHUE CTPATETHIl?

32. AAropuT™ MOMCKa ONTUMAJIBHBIX CMEIIAHHBIX CTPATETUl MyTEM CBEICHUS UTPHI
K [1ape B3aMMHO JIBOMCTBEHHBIX 3a1a4.

33. ANITOPUTM PEIICHUSI MATPUIHOU UTPHI TPUOIUKEHHBIM METOJIOM.

34 Kpurepuii Jlannaca, Banpga, 'ypsuna, CaBuka, MakKCUMaJIbHOTO ONTUMH3MA
JUTSL MATPULIBI BEIMTPBIILIEH.

35.Kputepuit Jlamnaca, Banpna, ['ypeuna, CoBuaxka, MaKCUMaJIBHOTO ONTHMH3MA
JUTSL MATPULIBI TIPOUTPHIIIEH.

36.[IpaBusio  MakCUMM3alMKM  OXXKHIAEMOIO JI0XOJa, MPaBWIO MHUHUMHU3AIUU
0)KMJIa€MBIX COKaJICHUH.

37.1lonaTre GUMaTPUYHON UTPHI, KOOIIEPATUBHBIE U HEKOOTIEPATUBHBIE UTPHI.

38.I1onstue paBHoBecue Hamra, kputepuit paBHOBecHs, apOuTpaxkHas cxema Homa.
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39.IlonHsTHE HENPEPHIBHON UTPHI, TO3UIIMOHHOW UTPHI, UX OTINYHE OT OUMATPUYHBIX
urp.

40.U3nep>xku MpOU3BOACTBA, UX OMPEEICHNE, MPUHIIUTT MUHUMH3AIIH.

41.Makcumuzanus OTpuObUIA U CIIPOC HAa PECYPCHI, OIpeeieHne o0beMa BhITyCKa
bupmoii.

42 KoukypeHTHas pupma, yrpasisemas TPYJIOM B KPAaTKOCPOYHOM U JJOJITOCPOYHOM
nepuojiax.

43.TloHsiTHIE MOHOTOJWH, YCIOBUS MAaKCHUMH3alUUU MPUOBUIM 11 MOHOIIOJIKCTA,
QITOPUTM HW3MEPEHHs] MOHOIOJIBHOW BIAcTU. EcTecTBeHHass MOHOIONHS H
YCJIOBHSI €€ BO3HUKHOBEHMS, PETYJIMPOBAHUE HOPMBI TOXOJTHOCTH €CTECTBEHHOM
MOHOTIOJINH.

44 BnusiHue 3aTparT Ha II€HOOOpa3oBaHUE, IIEHOOOpa30BaHUE MO CXEME JIBOMHOIO
tapuda, 1eHoBas NUCKpUMHUHAIMSA (YCIOBHS OCYIIECTBJICHUS W IIEJH, MEPBOM
CTEIECHU, BTOPOM CTETIEHU, TPEThEU CTENEHHU ), TpaHCPepTHOE IIeHO0Opa30BaHNE HA
(bupmax co CIOXKHOU CTPYKTYpOM, MEXTYHAPOJHOE IEHOOOpa30BaHUE, MAKETHOE
EeHOOOpa30BaHue, KOPPEKTUPOBKA IIEH.

45.1TonsiTHE OMUTrONOaNU, MOJIeNn onuromnoianu 6e3 croropa (Kypuo, Crakens0epra,
beptpana), MoAeIH OIMIONOJIMN CO CTOBOPOM.

46.1Tonsitre apdexra MyIbTUILTUKATOPA, AITOPUTM pacyueTa.

47.IloHsiTHE CKOPOCTU OOpAILlEHUs ICHET, aJITOPUTM pacueTa.

48.11onsTne 3akona OykeHa. Ero ¢popmynnpoBka u npuMeHEHHeE.

0) munoevle 3a0anusn:

3aoaua 1. O ¢upme ¢ MyIbTUITUKATUBHOW MPOU3BOJACTBEHHOW (YHKIIHEH
U3BECTHBI cienyromue ¢akTel. B HacTosiee BpeMsi OCHOBHbBIE IPOWU3BOJICTBEHHBIE
donmsr pupmer onenuBarorca B K = 108 nmen. en., Bcero B ¢upme 3amsaro L = 103
COTPYIHHUKOB, KaIbIii U3 KOTOPBIX IIPOM3BOAUT IPOAYKIMH B cpeaneM Ha M = 10% nen.
en. B Mec. [[ns yBenudeHust Bbimycka Ha a = 3% HE0OXOAMMO YBEJIMYUTH OCHOBHBIC
NIPOM3BOJICTBEHHBIE (POHIBI HA D = 6% WM YBETHYUTH YUCICHHOCTh pAOOTHUKOB Ha C =
9%. TpebyeTcst HallTH TPOU3BOICTBEHHYIO (DYHKIIHIO.

3aoaua 2. O ¢upme ¢ MyJIbTUILNIMKATUBHOW NPOU3BOACTBEHHON (yHKIMEH
U3BECTHBI cienyiomme (aktel. B HacTosiliee BpeMsi OCHOBHBIE MPOM3BOJCTBEHHBIE
donmsr pupmer onenuparorcs B K = 108 nen. en., Bcero B ¢upme 3amsaro L = 103
COTPYIHHUKOB, KaXIblil 3 KOTOPHIX IIPOU3BOIUT IIPOAYKIUHK B cpeiHeM Ha M = 10* nen.
en. B Mec. Jlis yBenuueHus Bblycka Ha @ = 3% HE0OXOAMMO YBEITUYHUTH OCHOBHBIC
HpOU3BOICTBEHHBIC (DOHBI HAa b = 6% WM yBeNWYHUTH YUCICHHOCTh pAOOTHUKOB Ha C =
9%. WN3BectHa cpeansisi 3apaboTHas 1iata W = 103 nmen. em. B Mec. (S04 (O
aMOpTHU3aIIMU OCHOBHBIX MPOU3BOJCTBEHHBIX (hoHI0B N = 12 Mec. Tpedyercs paccuuTtaTh
ONTUMAJIbHBIA pa3Mep MPOU3BOJCTBEHHBIX (OHAOB M ONTUMAJBHYI YHCIECHHOCTb
pPabOTHUKOB. 3aT€M HYKHO OINPEIEIHUTh, BO CKOJIBKO pa3 YBEITUUHUTCS MPUOBLIL PUPMBbI
IPU MEPEX0/ie K ONTUMAIILHBIM 3aTpaTaM (akTOpOB MPOU3BOJICTBA.

3a0aua 3. Ha pbiake HEeKOTOpOro ToBapa GyHKIMs mpemioxeHus S(P) =2p - 2, a
¢yukuus crnpoca D(p) = 10 - p. TpeOyercs onpeaennuTh, BO CKOJIbKO pa3 U3MEHHUTCS
pPaBHOBECHAs 1IeHa TOBapa, PEAJM30BaHHBIA CIPOC M BBIPYYKA MPOU3BOIUTENS MpPU
BBeZeHun akmu3a 1o craBke t € (0,1). Ilomydenneie ¢GopMynbl  HYXHO
WHTEPHPETUPOBATh IPH YCTAHOBJIEHUH CTABKU aKin3a Ha ypoBHe 1, 5, 20, 50 u 90%.
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3adaya 4. ®yukuusa crpoca HekoToporo Toapa D(p) = 100 — 2p?. Haiitu
AIACTUYHOCTH CTIpOca OT IeHbl K, mpu 1ieHe p = 5.

3aoaua 5. ®ynkuus crpoca Hekortoporo ToBapa D = 50 — 3p; + 2p, + 0,4y.
HaiiTi 31aCTUYHOCTE CIIPOca M0 COOCTBEHHOM 1ieHe E), , MEPEKPECTHBIH KOIPHHUIMEHT

3JIACTMYHOCTH Clpoca E,, 3IacTUYHOCTB crpoca OT Joxojaa norpebutenei  E), npu

COOCTBEHHOHW IIEHE TOBapa p; = 5, IEHE alIbTEPHATUBHOTO TOBapa P, = 4 W N0XOJe
notpedureneit y = 500.

3aoaua 6. B monenu DBaHca npu Y = 2 CHpPOC HAa TOBAp B MOMEHT BpEMEHHU ¢
paBen d(t) = 10 — 5p(t), npemnoxeHne ToBapa B MOMEHT BpeMeHH t paBHO S(t) = 7 +
3p(t). Ipu t = 0 nauansHas ena p(0) = 4. Haiitu paBHOBecHyIO meHy p(t) Kak
(GYHKIIUIO BpEMEHH U PAaBHOBECHYIO IIEHY.

3adaua 7. PaccmatpuBaercs Mozaenb Coyioy ¢ MpPOU3BOACTBEHHOHN (YyHKIHEH
Ko66a-Jlyrnmaca Y = F(K,L) = 10K%2L%*. Hopma naxomrenus p = 0,1, romosoe
BbIObITHE (QoHmoB K = 0,2, TOAOBOM WPHPOCT TPYIOBBIX pecypcoB v = 0,15.
OnpenenuTh 3HauYeHUS (POHIOBOOPYKEHHOCTH, MPOU3ZBOJUTEIBLHOCTH TpyAa U
YAEIBHOTO MOTPEOICHUS Ha CTAIIMOHAPHOMN TPAeKTOPHUH.

3aoaua 8. Ha ntuniedepme ynorpeOsiroTcest 18a Buaa KopmoB - | u [1. B equamie
Macchl kopMma | copepkarcs enuHuIA BeliecTBa A, eMHUIIA BellecTBa B u egununa
BemectBa C. B enununie maccel kopma Il comepkarcs 4 enunHuiel BemiectBa A, 2
eIMHMITBI BemecTBa B u He comeprkutes BemiectBo C. B qHEBHOI parinoH KaXk10# MTHIIBI
HaJI0 BKJIIOYUTH HEe MeHee |1 BemiecTBa A, He MeHee 4 eauuull Bemectsa B u He menee |
BemiectBa C. Ilena enunuisl Maccel kopma I coctasisier 3 pyoss, kopma Il - 2 py6us.
CocTaBbTe €XKEIHEBHBIM paIllMOH KOPMJICHHS MTUIIBI TaK, 4TOOBI 00ecneunTh Haubosee
JICLIEBbIM PallMOH. PelnTh CUMILIEKC-METOOM.

3aoaua 9. llpennpusitie MOXET BBIITYCKATh YETHIPE BUIA MPOAYKIIUH, UCTIOJIb3YSI
JUIS1 3TOTO TPU BUJA pecypcoB. M3BecTHA TEXHOJIOTMYECKasi MaTpulia A 3aTpaT KaXKa0ro
U3 PECYPCOB Ha €IMHHUILY KaXKIOW MPOAYKIIUHU, BEKTOP b 00eMOB pecypcoB U BeKTOp C
LEH NPOAYKIINHN:

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

Onpenenuts MPOU3BOJCTBEHHYIO IPOrpaMMy, 0OECTIEUMBAIOLIYI0 MPEAIpUITUS
HauOOJIBIIYIO BEIPYUKY IIPU UMEIOLIUXCSA OTPaHUUYEHHBIX pecypcax.

3aoaua 10. llpennpusitue cobrpaeT aBTOMOOMIIM M3 TOTOBBIX Y3JIOB M arperaTos.
JI71st M3rOTOBIICHUS OJTHOTO aBTOMOOWIIS TpeOyeTCsl OIMH Ky30B € MOJIBECKOM (B cOope),
OJIMH JBUTATENb U ueThlpe Kojeca. [Ipom3BOACTBO OAHOrO aBTOMOOWIS NMPUHOCUT
OPEINPUITHIO YUCTYI0 TpUObLIh S0 ThiC.pyOsiel. B Hanuuuu y npeanpustus umeercs 2
Ky30Ba, 2 nBurarens, 8 koijec. TpeOyercss omnpenenutb, Kakue YOBITKH MPUHECET
NPEeANpUATHIO TOTeps (B pe3yjibTaTe XMIIEHHS]) OJHOTO KoOJieCa CTOUMOCTHIO 2
ThIC.pyOJICH.

3aoaua 11. Tlo MmeToly ceBepo-3ammaHOro yriia ObLI MOJy4YeH ONTUMAIbHBIN TIJ1aH
nepeBo3ok. MccnenoBaTk €ro Ha ONTUMATBHOCTb.

70 120 150 130

30 30
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190 40 120 30
3 1 2 4
250 120 130
&) 6 3 7
3adaual?2 . Haiitu ycnoBHbI sxcTpeMyM GyHKIUH f (X1, X;) = X;X, IpH X{ +

x? = 8.

3aoaua 13. Tocnogun BebGep coOupaeTcs pa3MecTUTh JICHEKHBIE CpPEJCTBa B
6anke B nmpeaenax 700 Teic. pyOneit. bank mpesiaraeT 18a BUja IEMO3UTOB:

- 10 TIEPBOMY JIGHBI'M MOTYT OBITH pa3MeIIeHbl Ha TOMd, J0X0J cocTaBUT 12%
r'OJIOBBIX;

- TI0 BTOPOMY JICHBTY MOT'YT OBITB TMOTYYECHBI Uepe3 ABa roja, 10xXo coctaBuT 20%
T'OJIOBBIX.

[Ipeanoutenus r-Ha BebGepa OTHOCHTENHLHO MPUPOCTA €T0 JIEHEKHBIX CPEIICTB

7
onmuchiBaeT  (yHKIMSA mosie3HocTh:  u(x) = (g)"lnx. TpeOyeTcss  ompenenuTh

ONTUMAJIbHOE pa3MeEIIeHUE JICHEKHBIX CPEeJICTB I-Ha Bebepa.
3aoaua 14. Jlns 3amaun
flx) = —(x —8)% = (x, — 8)* > max
3x1 + Xy < 15
{xl +x, <10
x,=20,x,2>20
MIPOBEPUTH BBITTOJTHCHHUE YCJIOBHS PETYJIAPHOCTH, W €CIU OHO BBITIOJHSICTCS,
coctaBuTh (QyHkuuto Jlarpanxka, 3anucath ycioBua Kapyma—Kyna—Takkepa B
mupdepeHunanbHol popMe W HAWTU ONTUMAJIBHOE PEIICHHE 3aJadyd Kak TOYKY,
YAOBIIETBOPSIONIYIO yCiaoBUsIM ycinoBus Kapyma—Kyna—Takkepa.
3aoaua 15. Tpebyercsa HaWTU MPUOTIHKEHHE K ONTUMAJILHOMY PEIICHUIO 3a7a9u
BBITTYKJIOTO MPOTPAMMHUPOBAHUSL:
z = —3xq + 4x, — 5x3 + 17x4 — x5 = max
X1+ X3 —2x4 +4x5 =5
{xz—x3 +3x, +x5 =1
X 20,%2>20,x3=20,x,=20,x5=>0
JUTSI 9€TO TIPOBECTH TPHU TEPBHIC WUTEPAIMM METOJIa BO3MOKHBIX HANpPaBIICHUM,
BBIOpAB B KAYECTBE HAYAIBHOTO MPUOIMKEHUS BEKTOP
x©@ = (5).
3aoaua 16. Tpebyerca HaWTH MPUOTMHKEHUE K ONTUMAILHOMY PEIICHHUIO 3aa4n
BBITTYKJIOTO MPOTPAMMHUPOBAHUS:
z = —3xq +4x, — 5x3 + 17x4 — x5 > max
X1+ Xx3—2x4+4x5 =5
{xz—xg +3x, +x5=1
X =20,%x2>20,%x3=20,x,=20,x5=>0
JUTSI 9eT0 MPOBECTH TPH MEPBBIC UTEPAIIMH METO/Ia YCIIOBHOTO TpaueHTa, BEIOpaB
B KaUeCTBE HAYAJIHLHOTO MPHUOIMKCHUS BEKTOP
x©@ = (g).
3aoaua 17. TpebyeTcss HAUTU MPUOIMKEHUE K ONTUMAJILHOMY PEIICHUIO 3a/1auu
BBITTYKJIOTO MPOTPAMMHUPOBAHUS:
z = —3xq +4x, — 5x3 + 17x4 — x5 > max
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Xy +Xx3—2x4 +4x5 =5

{xz—x3 +3x, +x5 =1

X1 =20,%20,x3=20,x,=20,x5=>0

C TIOMOIIIBIO METO/1a ITPadHBIX QYHKIUI.

3aoaua 18. 'maBHOMY MH)XEHEPY KOMIIAaHUU HAJI0 pEIIUTh. MOHTUPOBATH WU HET
HOBYIO MPOU3BOJICTBEHHYIO JMHHUIO, MCHOJB3YIOIIYI0O HOBEHIIYIO TEeXHOJIOrHio. Ecimu
HOBasi TuHUA OyAeT paboTaTh O€30TKAa3HO, TO KOMITAHUS MOJIY4YUT NMpuObuib 200 MITH.
pyouseit. Eciiu oHa oTkaxeT, yTo kommnanus notepsieT 150 muH. pyOnei. Ilo omenkam
IJIABHOTO MHXXEeHepa cyuiecTtByeT 60% IIaHCOB, 4YTO HOBasl MPOU3BOJACTBEHHAS JTUHUSA
OTKaxeT. MOXHO CO03[aTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY, a 3aTeéM pELIUTh,
MOHTHPOBATh WJIA HET IMPOU3BOACTBEHHYIO JIMHUIO. DKCIIEPUMEHTAJbHASI YCTAHOBKA
oboiaercss B 10 muH. pyOneit. ['maBHbIA WHXEHEp cuuTaer, 4To cyuiecTByeT 50%
IIAHCOB, YTO IKCIIEPUMEHTaIbHAas ycTaHOBKa OyieT paboTarh. Eciu skcniepuMeHTanbHas
ycTaHoBka Oyner paborarb, TO 90% 1mI1aHCOB 3a TO, 4YTO CMOHTHpPOBaHHas
IIPOU3BOICTBEHHAS JIMHMS TaKkxke OyaeT padboraTk. Eciii skcriepuMeHTaabHask yCTaHOBKA
He OyzeT paborarh, To 20% IIaHCOB 3a TO, YTO MPOU3BOACTBEHHAs JIUHUS 3apaboTaeT.
Cneagyer naM CTPOUTH 3KCHEPUMEHTANbHYIO YCTaHOBKY? ClieqyeT 1u MOHTHPOBATH
IIPOU3BOJICTBEHHYIO JIMHUIO? KakoBa okujgaeMas CTOMMOCTHas OLEHKA HaWIy4llero
pemeHus?

3a0aua 19. Y3zen 7 — ckiaj, OCTaJbHBIE Y3Jbl — CTPOUTENbHBIC IUIOIIAIKU
koMrtanuu. [loka3aTenn Ha qyrax — pacCTOSIHUS B KUJIOMETPAXx.

TpeOyeTcst HaliTH KpaTyaille pacCTOSHUS OT CKIIafa 10 KaXI0W CTPOUTEIbHON
omaaku. KakoBa JyinHa KpaTdyammiero MmyTH OT CKJIaJa JI0 CTPOUTEIbHOW IUIOMIAKH
1? TIpoxoauT v KpaTyalliui MyTh OT CKJIaJla K CTPOUTENbHOM miomanke 1 depes
cTpouTelbHyl0 Iomanky 2? KakoBa minHa Kparyaiiiero myTH OT CKIIaaa [0
CTPOUTENBHOM TIoMmAAKH 27 [I[poXoauT 1 KpaTyaruui My Th OT CKJIA1a K CTPOUTEIbHON
IJIOMIAJKE 2 4epe3 CTPOUTENBHYIO IUIOAAKy 4?7 Pemmnth 3a7a4y METOIOM MPUCBOCHHUS
METOK.

3aoaua 20. Cuctema aBromopor «Cepep-lOr», mpoxosuux yepes Kamyxckyro
00J1acTh, MOXKET 00OECIIEYUTh MPOMYCKHBIE CIIOCOOHOCTH, MOKa3aHHbIE HA TTPUBOIUMOMN
HIDKE cxeMe (ThIC. aBTOMAIIIMH B 4ac).

Bobesn B
Kamyxckyto
obmacTn

Brie3n B
Kanyxckyto
obmacTn

1) KakoB MakcuMalIbHBIN IOTOK Yepe3 ATy cucTteMy (ThIC. aBTOMAIIMH B 4ac)?
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2)  CKOJBKO aBTOMAIIHMH JAOJDKHO MPOEXATh 10 I0pore 5-6, 9ToO0BI 00ECTICUUTh
MaKCHUMAJIbHBINA MOTOK?

Hckomyro BeTMYMHY MaKCUMaJIbHOTO MOTOKA MOJIOKUM PaBHOU HYIIIO.

3aoaua 21. TIpoeKT CTPOUTENIBCTBA IJIABATEILHOTO OacceiiHa COCTOUT W3 JICBSITH
OCHOBHBIX padoT:

Pa6ot | HemocpeactBenusl | Ontumuctuueckoe | Hambonee | [leccummctrueckoe
a 1 IpeIlecTBeHHUK ,a BEPOSITHOE , b
, m
A - 3 S 6
B - 2 4 6
C AB 3 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

KakoB oxupgaemblii Cpok 3aBeplieHUsi Ipoekra? Yemy paBHO CTaHIAPTHOE
OTKJIOHEHHWE BPEMEHHM 3aBepuieHus Tmpoekra? KakoBa BepOATHOCTb TOTO, YTO

BBITIOJIHEHHUE TMIPOEKTa 3aiiMer He Oosiee 25 pabouux nHer? OxugaeMoe BpeMs

a+4m+b

BBIITOJIHCHU S pa6OTI>I t = , AUCIICPCHUA O)KHI[&GMOIZ IMPOAOJIZKUTCIIbHOCTHU t.o 2 =

b—a.-
=)~
3aoaua 22. B monenu JIeoHThEBA JaHbl MaTpULa MPSMBIX 3aTpaT
(Y Vs
1/3 1/2
1 BEKTOP KOHEYHOIO CIIpoca
c=(3)
Haiitu BeKTOp X BaJlOBOTO BBIMYCKa, 00ECIICUNBAIOIINI JAaHHBIN CIIPOC.
3aoaua 23. lpaBuina urpsl ciaeayrollye: MepBblid UTPOK NPSUET B KYJIAKE OJHY U3
JIBYX MOHET — 1 py0. mnu 5 py0. — mo cBoemMy BBIOOPY U HE3AMETHO OT BTOPOT'O UTPOKA,
a BTOpPOM WIPOK MbITAETCS yrajaaTh, Kakas MOHeTa chpsTtaHa. Eciu yrajapBaer, TO
MOJIy4aeT 3Ty MOHETY, €CJId HET, TO IUIATUT MepBoMy Urpoky 3 py0. Haiitu pemenue
UTPbI B CMEUIAHHBIX CTPATETHUSX.
3aoaua 24. HaiiTu pelieHne MaTpU4HON UTPHI:
A= (—1 1 -1 2 )
0 -1 2 =2/
3aoaua 25. HaiiTu pelieHne MaTpu4HON UTPHI:

1 4
A=13 =2
0 5

3aoaua 26. TpeOyeTrcs HAUTH ONTUMAJIbHBIE CMELIAHHBIE CTPaTeruu, CBES UTPy K
nape B3auMHO JABOMCTBEHHBIX 3a/1a4 JIMHEMHOrO MPOTrpaMMHUPOBAHUSL:
A= (—2 3 4 1)
2 -4 -3 -1/
3aoaua 27. Haiitn npubIMKEHHOE pellleHne MaTPUYHOM UTPhI, cMoaenpoBaB 10
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07 09 0,7
naptuii: | 09 0,7 0,8
07 08 0,8
3aoaua 28. JlupekTop NpeANpUsITHs, MPOJAOIIETO TEICBU30PhI MApKH «Zaryay
pelInui  OTKPBITh TMPEJICTaBUTEIBLCTBO B OOJIACTHOM IIEHTpe. Y HEro HMEIOTCS
albTEPHATUBBI JINOO CO3/1aBaTh COOCTBEHHBIN Mara3uH B OT/ACJIIBHOM ITOMEIIEHUH, JTUOO
OpraHU30BBIBATh COTPYJIHUYECTBO C MECTHBIMH TOPTOBBIMH ILIEHTpaMu. Bcero mMosxHO
BBIJICJIUTH S5 allbTEPHATUB pelieHUs: A1, Ao, As, As, As. Ycnex npeanpusiTusi 3aBUCUT OT
TOT'0, KaK CIIOKHUTCS CUTYyaIus Ha PhIHKE MPEAOCTABISAEMBIX YCIYT. DKCIEPTHI BBIJACISAIOT
4 BO3MOYKHBIX CIICHAPHUS PA3BUTHUS CUTYaAIUU: S1, Sy, S, S4. [IpulbLIs ipeanpusTus mms
KOKIOW albTepHATHBBI MPU KAXKIOM CIIEHAPUU Pa3BUTHUS CUTYyallMH MPEACTaBICHA
MaTpUIIEH BHIMTPBIEH @;; (MIH. pyOuen /ron).

AJpTEepHaTHUB
’ Cuenapuit S1 S2 S S
A 8 12 14 5
A 9 10 11 10
As 2 4 9 22
Ay 12 14 10 1
As 15 6 7 14

BriOpath onTtuManbHyIO0 CTpaTernio ¢ MOMOIIbI0 kputepueB Jlarmnaca, Banbaa,
CaBuka, ['ypBuiia, MakCUMabHOTO ONTUMHU3MA.

3aoaua 29. Hedtsinas koMmaHus coOMpaeTcs MOCTPOUTH B pailoHe KpalHero
ceBepa HedTsaHYIO BHIKY. IMeeTcs 4 poekta A, B, C u D. 3aTpatsl Ha CTpOUTEIBCTBO
(MyTH. py©0.) 3aBUCST OT TOTO, KaKK€ MOTOAHBIEC YCIOBUS OyAYT B MEPUO]I CTPOUTEIHCTRA.
Bo3MoskHBI 5 BapuaHTOB TIOToABL: S1, Sp, S3, Sa, Ss.

Marpuua 3aTpaT UMEeT BUA:

AHBTepHaTgHeHapHﬁ S, S, S, S, S
Ax 7 12 8 10 5
A 9 10 / 8 9
A3 6 8 15 9 7
As 9 10 8 11 7

BriOpaTh onTHMaNibHYIO CTpaTernio ¢ MOMOLIbI0 KputepueB Jlamnaca, Banbaa,
CoaBumka, ['ypBuna, MaKkCHMaJIbHOTO ONTUMHU3MA.

3aoaua 30. JIBoe npecTynmHUKOB (IIEPBbI U BTOPON UTPOKH), MIOI03PEBAEMBIC B
COBMECTHOM COBEPILIEHUHU TSKKOTO MPECTYIUIEHUS, HAXOAATCSA W30JUPOBAHHO JPYT OT
Jpyra B IpPEIBapUTEIbHOM 3aKiIO4eHHH. [IpsMble YJIUMKH y CIEICTBHUS OTCYTCTBYIOT,
M03TOMY yCIIeX OOBUHEHHMSI 3aBUCHUT OT TOTO, TPU3HAIOTCS JIM 3aKJIFOUEHHBIE. Y KaXKJ0TO
U3 3aKJIIOYEHHBIX €CTh JBE CTpaTeruu: NpU3HAThCA (TepBas CTpaTerus) WM He
npusHaBaThes (BTopas crpaterus). Eciu o6a mpecTynHuUKa NPU3HAIOTCS, TO OHU OYyIyT
IIPU3HAaHbl BHHOBHBIMH U IPUTOBOPEHBI K BOCBMH I'0JIaM 3aKiIt0deHus. Eciii Hu o1MH U3
HUX HE NPU3HAETCA, TO MO OOBHHEHUIO B OCHOBHOM NPECTYIUICHUH OHH OyIyT
OIpaBJIaHbl, HO CYyJl BCE-TaKU MPHU3HAET UX BUHY B MEHEE 3HAYUTEIHHOM MPECTYIICHUH
(HanpuMep, B HOLLIEHUU OPY>KHUsl), B pe3yJibTaTe 4ero ooa OyAyT NPUTrOBOPEHBI K OJTHOMY
roay 3akiatoueHus. Eciy jke mpusHaeTcs TOJIbKO OAMH U HUX, TO IPU3HABIIMKCA OyAeT
OCBOOOXkEH (3a MOMOILb CIEJCTBUIO), & JPYrol NpPeCTyNmHUK OyIeT MPUTOBOPEH K
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MaKCHMaJbHOMY CpOKY 3aKIIIOUEHUS — K JecATH roaaMm. Tpedyercss ompenenuthb
MaKCUMHUHHBIE CTPAaTErMH UTPOKOB M paBHOBecHs Halia, eciiu Takue ecTh.

3aoaua 31. TpebOyercs HAWTU IEPETOBOPHOE MHOKECTBO U pelienune Haima B urpe,
onucanHod B mnpumepe 3.1 (/Boe mnpecTynHUKOB (MmEpBBII M BTOPOM HIPOKH),
MI0/I03PEBAEMbIE B COBMECTHOM COBEPIICHHH TSHKKOTO MPECTYIUIEHUS, HAXOASITCS
W30JMPOBAHHO JPYT OT Apyra B MPEABAPUTEIBHOM 3akiatoueHuu. lIpsmble ynuku y
CJIEJICTBUSI OTCYTCTBYIOT, IO9TOMY yCHeX OOBHUHEHHMS 3aBUCUT OT TOTO, MPU3HAIOTCS JIU
3aKJIIOYEHHBIC. Y KaXJ0ro W3 3aKJIIOUEHHBIX €CTh JBE CTpAaTEeruu: MpU3HAThCs (TiepBast
CTpaTerusi) WM He Mpu3HaBaThcsi (BTOpas crparterusi). Ecim o0a mnpectynmHuka
MPU3HAIOTCS, TO OHU OyAyT MpU3HAHBI BUHOBHBIMU M MPUTOBOPEHBI K BOCHBMU TOJIaM
3aKiIr0YeHusl. Eciii HU OJIMH W3 HUX HE MPHU3HAETCs, TO MO0 OOBMHEHUIO B OCHOBHOM
NPECTYIJICHUU OHM OyAyT OINpaBliaHbl, HO CYyJl BCE-TaKU MPU3HAET UX BUHY B MEHEE
3HAYUTEIHLHOM NPECTYIUICHUH (HanpuMep, B HOLIEHUU OPYXKHUsl), B pe3yJibTaTe uero oda
OyIyT NpUTOBOPEHBI K OJJHOMY oy 3akitoueHus. Eciau sxe mpu3HaeTcst TONbKO OJIUH U
HUX, TO NPU3HABIIMICA OyJeT OCBOOOXIEH (3a TMOMOIIL CIIEJICTBUIO), a JIPyrou
MPECTYIHUK OYyJIET IPUTOBOPEH K MAKCUMAJIbHOMY CPOKY 3aKIIOYEHUS — K AECSATH TOJaM.
TpeOyeTcst onpenenuTh MAKCUMUHHBIE CTPATErMU UTPOKOB U paBHOBecusa Hboiia, ecnu
TaKHEe €CTh, IPU YCIOBUH, YTO 3aKJIIOYEHHbIE MOTYT OOMEHHMBATHCS MH(OpPMALUEH.

3aoaua 32. B nysn1u npuHUMAIOT y4acTHeE ABOE. B HauaIbHBIM MOMEHT Jy3JISTHTHI
HaXOJATCs Ha paccTossHUU (o M IO KOMaH/Ie HAaUMHAIOT cONMXKaThCs. B pacropspkeHnn
KOKJIOTO JydJIsiHTa HMMEETCS OJWH BBICTPEN, KOTOPBII OH MOXET IPOU3BECTH B
IPOTUBHUKA C JIIOOOT0 pacCTOSIHUS (KOHEYHO MPH YCIOBUH, YTO JTySJISHT KHUB), OH MOYKET
JlaXKe TOJIOWTH K MPOTUBHHKY BIUTOTHYHO. [lycTh dyHkumu py(d) 3amaror BeposiTHOCTH
nopaxxeHus npotuBHUKa K-M urpokom (K= 1, 2) ¢ pacctosuus d. [Ipeamnonoxum, 4To 3T
(GyHKIMK HETTPEePBIBHBI U yObIBatOT Ha oTpe3ke [0, do]. PaccmarpuBaercs mymHas 1yaiib,
KOrJla TMPOTHBHUKH CIHBIIIAT BBICTpENbl Apyr napyra. Tpebyercs ¢opmanu3oBathb
IIOBEJICHUE WIPOKOB B BHUJE HEMPEPBIBHOM WIPBHI C HYJEBOM CYMMOW M OIPEIEIUTH
ONTUMAJIbHBIE YHCTHIE CTPATETUU UTPOKOB (€CIIM TAKUE CTPATETUU CYIIECTBYIOT).

3aoaua 33. TpeOyeTcsi COCTaBUTh HOPMAJIbHYIO (OPMY UIPBHI, I/i€ IEPBBIN UTPOK
npsiYeT B KyJjake OJHY M3 JABYX MOHET — 1 pyO. wim 5 pyO. — Mo cBoeMy BBLIOOpY U
HE3aMETHO OT BTOPOTO MIPOKA, @ BTOPOW HWIPOK MbITAETCSA yrajaaTh, Kakas MOHETa
cupsitaHa. Ecnu yragesiBaeT, TO MOJy4aeT 3Ty MOHETY, €CIM HET, TO IJIATUT MEPBOMY
UTPOKY 3 pyoO.

3aoaua 34. Tpebyercs mpoaHANM3UPOBATh UTPY, TJE€ MEPBbIA UTPOK MPSUYET B
KyJIaKe OJIHy U3 JIByX MOHET — 1 py0. miu 5 py6. — o cBoeMy BbIOOPY U HE3aMETHO OT
BTOPOI0 MIPOKa, a BTOPOM MIPOK IBITAETCS yrajaaTh, Kakas MOHeTa crpsAraHa. Eciu
yTajpIBacT, TO MOJIy4aeT 3Ty MOHETY, €CJHM HET, TO IUIATUT IEepBOMY UIpoKy 3 pyo., B
CUTYyallMHM, KOIJa BTOPOW HWIPOK HMMEET BO3MOXHOCTb IOAIISAAETh, KAaKyH) MOHETY
CIIPATAJI IEPBBIU.

0) Kpumepuu oyeHUGAHU KOMNEemeHYUl (Pe3y1bmamaos):

ITo pe3ynbratam ciaadu 3adeTa CTYJICHT JOJKEH 3HaTh B cooTBeTcTBUU C [1K-2,
[IK-3 u OIICK-2 TumnoBble METOAUKH, WH(OPMAIMOHHO-KOMMYHHUKAIIMOHHbBIE
TEXHOJIOTUH U ACHCTBYIONIYI0 HOPMAaTUBHO-TIPABOBYIO 0a3y, YMETh TPUMEHSITh METOIbI
HKOHOMHUKO-MAaTEMAaTUYECKOTO aHallu3a M  MOJEJIHUPOBAHUS, TEOPETHUECKOTO U
HKCIIEPUMEHTAJILHOTO HCCJIENOBAHUS I pacyeTa HKOHOMHYECKHMX M COLMAJIbHO-
PKOHOMHYECKUX [IOKa3aTeNe, XapaKTepU3YIOIIHUX JEATEIbHOCTh XO3SHMCTBYIOLIUX
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CyOBEKTOB; NMPUMEHATH TUIIOBBIE METOABI U METOJIUKHU; MPOBOIUTH U OOOCHOBHIBATH
pacueTsl, MPOBEICHHBIE MO BHIOpAHHBIM METOJAaM U METOAMKAM, BJIaJIeTh HAaBbIKAMU
NPUMEHEHHS COBPEMEHHOTO 3KOHOMHKO-MATEMaTUYECKOTO HWHCTPYMEHTApHUS IS
pelIeHus: SKOHOMUYECKUX U COLMATbHO-IPKOHOMUYECKUX 33/1a4; HABBIKAMH ITPOBEICHUS
pacyeToB ISl COCTABJICHUS 3KOHOMUYECKHX pa3/esioB IUIAHOB; HABBIKAMHU aHAIW3a U
COZIEp>KaTEIbHON MHTEPIIPETALMU MOMYyUYEHHBIX PE3YyJIbTaTOB; METOJAUKON MOCTPOCHHUS,
aHaiKM3a ¥ MPUMEHEHUS MaTeMaTUYECKUX METOJIOB /I OLICHKU COCTOSIHUSA U MPOTrHO3a
Pa3BUTHS ACSITEIBHOCTU XO3SHUCTBYIOIIUX CYOBEKTOB.

3auer/sK3aMeH TMPOBOJMUTCS YCTHO U BKIIOYAeT B ceOs OTBET Ha JBa
TEOPETUUYECKHUX BOIIPOCA U PEIICHUE OJJHOM 3aa4 U3 pa3IMuHbIX pa3/eioB Kypca.

[IpenonaBatenb JOMOIHUTENBHO OTMEUYAET MOCEIIAEMOCTh 3aHATUN U OLIEHUBAET
KKJ0€ TMPOMYIIEHHOE 3aHsATHEe B TMATh OawoB. Kaxpoe NPOIyIIEHHOE 3aHSITHE
«oTpabaTbIBaeTCsA» IMyTeM OTBETa Ha JOMOJIHUTENbHBIA BOMPOC W/WIM PEIICHUE
JOTIOJTHUTENBHOU 337]a41 Ha 3a4eTe, OLIEHUBAEMBbIE TAK)KE B IATh 0aJ10B. CTYJEHT UMEET
IpaBO OTKa3aThCs OT OTBETa Ha JOMOJHUTEIBHBIA BOMPOC WM PEIICHUs
JOTIOJTHUTENBHOW 337aud MO pe3yibTaTaM MpPOIyCKa 3aHATUNA, OAHAKO U3 CYMMBI
MOJIyYeHHBIX 0aJUIOB 3a 3a4E€T/7K3aMEH OTHUMAETCS 110 MATh OAJIIOB 3a KaXK/IbI MPOITYCK
3aHATHUA.

3adeT/3K3aMeH OLICHUBAETCS MO CTO OAJIbHOM cucTeMe, ucnoiabzyeMoil B UATO
HUAY MUOU. TlpenogaBarenb, OleHHUBas pabOTy, NPUIEPKUBACTCS CIEAYIOIMINUX
KpUTEpPUEB OLIEHUBaHUs: olleHHBaeTcs B 40 0amioB, TeopeTudeckuii Bornpoc — 30 6asioB:

1)  3anaua perieHa BEpHO, HAa TEOPETUUECKUE BOIIPOCHI JaHBI BEPHBIC OTBETHI,
HEOTpabOTaHHBIX MPOIycKOB HET — 100 Gamios;

2) Pacuets B 3amadye BBITIOJIHEHBI C OJHOW-ABYMS apu(METHUECKUMU
OlMOKaMu, HE BIMSAIONIMMH Ha JalbHEUIITUE pacyeThl, TOT/Ia 3a/1aya OlleHuBaeTcs B 29
0aJI0B, HAa TEOPETUYECKUE BOIIPOCHI J1aHbl BEPHbIE OTBETHI — 89 GaioB;

3) pacyeTsl BBIMOJIHEHBI ¢ OoJiee ueM TpeMs apu(pMEeTUYECKUMHU OIIMOKaMu, HE
BIUSIONMMMHA Ha JaJbHEUINE pacueThl, TOrJa 3ajgada omeHuBaeTcs B 19 Oammos, Ha
TEOPETUUYECKHUE BOMPOCHI JaHbI BEPHBIE OTBETHI — 79 OAIIIOB,;

4) €ClIi pacyeThl BBIIOJHEHB ¢ Ooyiee YeM Tpems apuPpMEeTHUYECKUMU
OmMOKaMH, BIUSIONIMMH Ha JajdbHEHIIME pacdyeThl, TO 3ajJada OTMpaBISETCS Ha
T0paboTKy.

AHaJOrMYHO OLIEHUBAETCS OTBET Ha TeopeThyeckui Bompoc. OleHuBaercs
MOJIHOTA, ApTYMEHTHUPOBAHHOCTh, IPUMEHEHHE MAaTEMaTHYECKOTO HHCTPYMEHTapHSI.

6) Onucanue WKauibl OUEHUBAHUS:

- 0T 90 mo 100 6anI0B — OTINYHO;

- oT 75 1o 89 6amiIoB — XOPOIIIO;

- oT 60 10 74 GaIoB — YIOBICTBOPUTEIHHO;

- meHee 60 0aIoB — HEYIOBIETBOPHUTEIHHO.

CyMMmapHO OlIeHKa 3a 3auer/ak3ameH cocrtaBiisieT 40 0aaoB C y4eTOM TOro, 4TO
paboTa B ceMeCTpe 10 KOHTPOJIBHBIM TOYKaM COCTaBJsieT 60 GaioB.

[Ipu 3auere 6e3 OLIEHKH, B ClTy4dae, €clii CyMMa HaOpaHHBIX 0aJJIOB COCTABIISIET MEHEE
60 — He 3auTeno, 6osiee 60 — 3auTeHO.

8.2.2. Konmponvnasa paooma Nel
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a) Ilpumep konmponwvnoit padomor Ne 1
3a0aua 1. O ¢upme Cc MyIbTUIUIMKATUBHOW MPOU3BOJCTBEHHON (YyHKIMEH
U3BECTHBI cienyromue QakTel. B HacTosiiee BpeMsi OCHOBHBIE IMPOU3BOJICTBEHHBIC
onnsl Gupmsl onenusaiotes B K = 108 nen. en., Bcero B ¢upme 3ansto L = 103
COTPYIHUKOB, KA3KIblif 3 KOTOPHIX IIPOU3BOIUT IIPOAYKIUHK B cpeHeM Ha M = 10* nen.
ea. B Mec. /[ yBemmueHus Bhllycka Ha a = 3% HEOOXOIMMO YBEIUYUTh OCHOBHBIE
IPOM3BOJICTBEHHBIE (POHIBI HAa D = 6% WM YBETHMYUTH YUCIEHHOCTh pAOOTHUKOB Ha C =
9%. TpebyeTtcs HaliTU MPOU3BOACTBEHHYIO (DYHKIIHIO.
Pewenue. MynbTUILTMKATUBHAS TPOU3BOICTBEHHASI (DYHKIIMS UMEET BUJ
F(K,L) = AK%k L%,
I7ie TapaMeTphbl g U (; UMEIOT CMBICT AJIaCTUYHOCTEH BBIMYCKAa COOTBETCTBEHHO IO

dboHmaM U 1o Tpydy. YUUTHIBas 3TO, MOKEM HAWTU
a_3_1 a_3_1

=757 W75y
T. €. BBIMYCK (PUPMBI OIIpeesieTCs MPOU3BOICTBEHHON (DyHKITNEH
X =AK/2[13,

[TapameTp A Hailnem, IOJICTaBUB B 3Ty (pOpMYJTy 3HAUECHHMSI BBIITYCKA IPEANPUATHS
B JieHe)KHOM BhIpaxkenuu X = LM = 10310* = 107 newn. en., kanurana K = 108 nen. en.
u Tpyna L = 103 gen.:

107 = A(109)Y/2(103)Y/3 <= A =100

Taxum 06pa3oM, OKOHYATENIBHO MOIYYaeM MPOU3BOICTBEHHYIO (QYHKIUIO

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

3aoaua 2. O ¢upmMe c MyJIbTUIUIMKATUBHOM MPOMU3BOACTBEHHON (yHKIMEH
U3BECTHBI cienyiomue (aktel. B HacTosimiee BpeMsi OCHOBHBIE INPOM3BOJCTBEHHBIE
donasl Gupmsl onenusaiotcs B K = 108 nen. en., Bcero B ¢pupme 3ansto L = 103
COTPYIHUKOB, KA3Iblif U3 KOTOPBIX IIPOU3BOIUT IIPOAYKLMHU B cpeiHeM Ha M = 10* nen.
ed. B Mec. [[ns yBenudeHust Bbimycka Ha a = 3% HE0OXOAMMO YBEJIMYUTh OCHOBHBIC
NIPOM3BOJICTBEHHBIE (POHIBI HA D = 6% WM YBETHYUTH YUCIEHHOCTh pAOOTHUKOB Ha C =
9%. WsBecTHa cpemHsas 3apabotHas mmata W = 103 geH. ex. B Mec. M Iepuoj
aMOPTHU3aLlM1 OCHOBHBIX MPOU3BOICTBEHHBIX (POHA0B N = 12 Mec. TpelyeTcs paccuuTaTh
ONTUMAJIbHBIA pa3Mep MPOU3BOJCTBEHHBIX (OHIOB W ONTUMAJBHYI YHCICHHOCTD
pabOTHUKOB. 3aT€M HY>KHO OIPEACIIUTh, BO CKOJBKO pa3 yBEIUUYHUTCS MPUOBLITL (PUPMBI
IIPU MIEPEX0/ie K ONTUMATIBLHBIM 3aTpaTaM (paKTOpPOB MPOU3BOJICTBA.

Pewenue. Tponsoncteennas ¢pynxrus dupmsr: F(K, L) = 100KY/2L1/3,

Ilena tpyna p.= W = 103 nen. eq.— »To 3apaboTHas 1IIaTa, a 1ieHa KaluTaja Py =
I/m = 1/12 neH. en. paBHA €XEMECSYHBIM aMOPTH3AIMOHHBIM OTYUCICHUSIM Ha
cCoJlep>KaHUE OJHOM JIEHEKHOW eAUMHUIBI TPOU3BOJICTBEHHBIX (DOHIOB, MOITOMY

npUObLIL (GUPMBI IIPU TAKKX 3aTpaTax TPyJa U KanuTalla paBHa:
1 2
II(K, L) = X-pgK-p,L=107 — = 108 — 103103 = S MIIH. JIeH. efL.

OntumansHbIN pazmep Gupmbl 3aaetcst yeiaoBusiMu (1.2.4), COCTOSIIIIMMU B TOM,
4TO IpeieTbHbIe 3)PEKTUBHOCTU PECYPCOB JOJKHBI ObITh B ONTUMAIBHOM TOUKE PABHbI
eHaM pecypcoB. B naHHOM cnydae mnpezaenbHas (OHAOOTAAYAa W MpeesibHas
MPOU3BOAUTENILHOCTD TPYa paBHbI COOTBETCTBEHHO

0X _ X _ 100 _

—~ = 50K 1/2L1/3, g2 _K1/2L 2/3’

) oL 3
MO03TOMY YCJIOBHS ONITUMAIBHOTO pazmepa ¢pupmsl (1.2.4) npuHUMAIOT BUA
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S0K™V2LY3 =1/12,  (g00L1/3 = KV/2,
100 1721 -2/3 — 103 K1/2 = 3012/3
3
{600L1/3 — 3OL2/3 {K* =144 000 000,
==
K = 900L*/3 L* =8000.

[Ipu 3TOM BBITTYCK (DUPMBI COCTABHUT

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

a mpubss I1*(K, L) = X*-px K* - p,L* =26 - 10° — 1—12144 - 10% — 10%-8-
103=4 muH. neH.em.

3amedaeM, YTO ONTHMAIBHBIA BBIOOP 3aTparT TpyJa M KamWTala TO3BOJIHII
YBEJUYHTH MPUOBLIH B MIECTh Pa3s.

3aoaua 3. Ha peiHKke HEKOTOpPOro ToBapa GyHKIUS pemioxeHus S(P) = 2p - 2, a
¢yukmus crnpoca D(p) = 10 - p. TpeOyercs onpeaeanTh, BO CKOJIbKO pa3 U3MCHHUTCS
paBHOBECHAs IIeHa TOBapa, PEAM30BAHHBIM CIPOC W BHIPYYKA MPOU3BOAUTENS IPHU
BBeneHun akum3a 1o craBke t € (0,1). [lomyuennsie GoOpMynbl  HYXKHO
MHTEPIIPETUPOBATH IPY YCTAHOBIICHUH CTaBKM akiu3a Ha ypoBHe 1, 5, 20, 50 u 90%.

Pewienue. Buavane HaiiieM PaBHOBECHYIO LIEHY JI0 BBEICHUS AKIIN3A:

S(po) = D(po)= 2po - 2 =10 - py & po =4 IeH. exn.

Tenepsb onpenenuM paBHOBECHYIO 1IEHY MOCJIE BBEJICHUS HAJIOTa!

S(1-tp,) =D(p)=2(1-t)p,-2=10-p, © p,= 3i_22t nen. ex. (1.3.3)

pe _ 12 _ 1
OueBHIHO, Py > D, ONIPEAEIUM, BO CKOJIBKO pa3: == =—
Po 4(3-2t) 1-:t

Takum o0pa3oMm, B YCJIOBHSX pPacCMaTPpUBAECMOro IMpPUMEpa Ha MOTPEOMTENs
JIOJKUTCSA 6peM$I OIlIAThI I[Byx TpeTeﬁ BBCACHHOI'O HaJIora, a OCTaBH_IYI-OCH TpeTB IIJIaTUT
HpOH:’)BOI[I/ITeJ'IB.

qT06I>I BBISICHUTBH, HA CKOJIBKO HpOHeHTOB BI)IpaCTaeT IIC€HAa HpI/I BBCJACHHNHU aKIIn34a,

2
1 3t

pr _ _
npeodpas3yem MocieHee BhIpaKeHHUE: p—t =Tz " 1+ —
o _2 _2
3 3
Orcrona cnenyert, 4To BBeAeHHE akiu3a npu ctaBke t = 1% = 0,01 npuBoaur k
2
—-0,01 1

3 — =~ 0,7%, BBeaecHue 5%-HOrO

HC3HAUYUTCIBbHOMY YBCIMYCHHIO IICHBI — Ha 7 =
1-3-0,01 149

2
-0,05 1
aKI[M3a MPUBOMT K YBEIUYCHHUIO IEHBI HA — = — = 3,5%, s cTaBok, paBHBIX 20,

1-3005 29

’

50 u 90%, nosydyaem COOTBETCTBEHHO yBelnueHue 1eHsl Ha 15,4, 50 u 150%.
EctecTBeHHO, yBenMYeHHWE IIEHBI TPUBOJUT K YMEHBIIEHHWIO 00bema
pEeaTu30BaHHOTO CIPOCa U MPEJIOKEHUS, U KaK CJIEACTBUE, K YMEHBILICHUIO BBIPYUYKHU

IIPONU3BOAUTCIILA. I[O BBCACHHA HAJIOTa B TOYKE PABHOBCCHUA PCAIN30BBIBAJICA CIIPOC

D(py) = 10 - p, = 6 exn., ¢ BBeaeHneM akmuza crpoc crtan pased D(p;) = 10 - 2 -

3-2t
18-20t
3-2t
Harinem oTHOILIEHHE HOBOTO M CTAPOr0 3HAYEHUH CITpOCa:
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D(py) _ 18-20t _ 9—10t _ 4t

D(py) 6(3-2t) 9-6t  9-6t
IIpu craBke akumsza t = 1% U3 mociaeaHEro BBIPAXKEHUS CIEIYET, YTO CIPOC
4-001 _ 4 0 o " .
CHIKAeTCA Ha —— —— = — ~ 0,5%, mpu 5%-HOI cTaBKEe aHAJIOTMYHBIA pacyeT
’ 4005 _ 2
—— = — = 2,3%, nns
9-6-0,05 87 270
cTaBOK, paBHBIX 20 u 50%, momydaem COOTBETCTBEHHO CHIbKeHUE crpoca Ha 10,3 u
4-0,9

9-6-0,9

IMOKa3bIBACT YMCHBIICHUC CIIPOCA IMOCJIC BBCACHHA HAJIOTa HA

33,3%, a ipu 90%-HOM aKkiu3e B JTaHHOM MIPUMEPE CIPOC MOJHOCTHIO UCUE3ALT:
=1~ 100%.

Tenepr mocMOTpUM, Kak M3MEHUTCS BBIpPYyYKa MPOU3BOJIUTENS TPH BBEICHUU
aKIu3a.

Jlo BBeneHMs akmm3a BbIpydka paBHa poD (p,) = 4- 6 = 24 neH.exd., mocie
BBEJICHUS aKI[M3a BBIPYYKa (C yUE€TOM yIUIAThI HAJora) U3MEHSIETCS JI0

24 (1-t)(9-10t
(1-t)pD (p) = O-100

(3—-2t)2
IIpn sTOM
(A-9pD (pr) _ (A-)(9-108) _ , t(7-61)
PoD (Po) (3-2t)? (3-2t)?

Takum 00pa3oMm, Ipu cTaBke akiu3a t = 1% BbIpydKa yMEHBIIIAETCS HA

JIEH.E]I.

0,01(7—6-0,01)

(3-20,01)2
~ 0,8%, npu 5%-HOil cTaBKEe aHATOTUYHBINA pacueT MOKAa3bIBAE€T yMEHbBIIIEHUE CITPOCca
4-0,05 2
nociie BBeJeHHS Hajmora Ha ——— = — = 4,0%, ana crtaBok, paBHbIXx 20 u 50%,

9-6:0,05 87
MOJIy4aeM COOTBETCTBEHHO CHUKEHHE BhIpyUYkd HA 17,2 1 50,0%. IIpu 90%-HoM aknusze
B JJAHHOM NPUMEPE BhIpyUKa OyAET paBHA HYIIIO.

3aoaua 4. ®ynkuus cnpoca HekoTtoporo ToBapa D(p) = 100 — 2p?. Haiitu
AIIACTHYHOCTH CTIpOca OT IeHb! £, mpu 1ieHe p = 5.

Pewenue. Tax kax di—g” = % (100 — 2p?) = —4p, TO PIACTUYHOCTH CITPOCA TI0
_ _paddb® _ ___p . _2p? _
uewe pasHa Ep = —— » = (100_2p2)( 4p) = = [lpuy mene p=>5

3JIACTUYHOCTH crpoca 1o tiene Ep(5) = 2. Tak kak Ep(5) > 1, To npu neHe p = 5 3to
— TOBAp 3JIACTUYHOIO CIIpOca.

3aoaua 5. Oyukuus cnpoca Hekoroporo TtoBapa D = 50 — 3p; + 2p, + 0,4y.
HaiiTi 31aCTUYHOCTE CpoOca 1o cOOCTBEHHOM 1eHe E), , MepekpecTHbIN KOdPHHUIMEHT
5JIaCTMYHOCTH Clpoca E,, 51acTUYHOCTBL crnpoca OT foxojaa norpeburened  E), npu

COOCTBEHHOHW IIEHE TOBapa p; = 5, IICHE alNbTEPHATHBHOTO TOBapa p, = 4 W JI0XOJe
notpebuteneit y = 500.

aD .
Pewenue. Tak Kak = —3, TO DJIaCTHYHOCTH CIPOCA IO COOCTBEHHOM ILIEHE
1
p1 0D P1 3p1
aBHa E == —-=——=— —-3) = .
p 1(P1, P2, Y) D 9p, (50—3p;,+2p,+0,4y) (=3) (50—3p,+2p,+0,4)

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

aD .
Tak kak 9, 2, TO TIEPEKPECTHBIM KOIPOUIIMEHT 3JIACTUYHOCTU CIpoca
2
p2 0D 2p2
E ==—= :
2(P1, P2 ) D dp,  (50-3p;+2p+0,4y)

E,(5,4,500) =~ 0,033 > 0. [TosToMy TOBaphl B3aMMO3aMECHSIEMBI.
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3aoaua 6. B Monenu DBaHca MpU Y = 2 COPOC Ha TOBap B MOMEHT BPEMEHH t
paBen d(t) = 10 — 5p(t), npemnoxeHne ToBapa B MOMEHT BpeMeHH t paBHO S(t) = 7 +
3p(t). Ipu t = 0 nauansHas ena p(0) = 4. Haiitu paBHOBecHyIO meHy p(t) Kak
(GYHKIIUIO BpEMEHH U PAaBHOBECHYIO IIEHY.

Pewenue. 3necb a =10, b =5, a =7, =3, p, = 4. Torna

p(t) = poe_y(b+ﬁ)t + ﬂ(l — e—y(b+ﬁ)t) — 46—2(5+3)t + 10-7 (1 _

b+pB 5+3
8_2(5+3)t).
a—a 10-7
PaBHOBecHas 1iena pappa — = ——— = 0,375.
b+B  5+3

3aoaua 7. PaccmarpuBaercs mojenb Conoy ¢ MpOW3BOACTBEHHON (YHKIHEH
Ko66a-/lyrnaca Y = F(K,L) = 10K%21%* Hopma Hakomnenus p = 0,1, romosoe
BbIObITHE (QoHmoB K = 0,2, TOAOBOM WPHPOCT TPYIOBBHIX pecypcoB v = 0,15.
Omnpenenuth 3Ha4YeHUs (POHIOBOOPYKEHHOCTH, NPOU3ZBOAUTEIBHOCTH TpyAa U
YAEIBHOTO MOTPEOICHUS Ha CTAIIMOHAPHOM TPAeKTOPHUH.
Pewenue. 3pece A =10,a=0,2,b=0,4. CrauuoHapHoe 3HA4YCHHE
1 1

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

CranMoHapHOE 3HAYE€HUE MPOU3BOIUTEIBHOCTH Tpyda Vo = Ak§ = 10 X
3,71%% ~ 13.
CranuoHapHOe 3HauYCHHE ynaenbHOro morpedsenuss pasHo (1 —p)y, = (1 —
0,1) x 13 =11,7.
3aoaua 8.
Pemnte 3a1auy 1eI04MCIIEHHOTO TPOrPaMMHUPOBAHKS METOIOM ["oMopH.
lar 1. ®opMupoBaHue 1eNeBOM PYHKIIMU U CUCTEMbI OTPaHUYEHUH.
f(x) = x; + 2x, - max;
OrpaHudeHus 3a1a4i UMEIOT BU/L:
5x; +7x, <21
—x; +3x, <8
x, = 0, gesnoe
x, = 0,ueno0e
Pemaem 3aauy cuMILIEKC-METOAOM 0€3 OrpaHUYEHHUH LEeI0YMCIEHHOCTH.
f(x) = x; + 2x, - max;
5x; +7x, <21
—x; +3x, <8
x, =0
x, =20
Ilar 2. [IpyBoauM 3a7a4y K KAHOHUYECKOMY BUIY:
f(x) = x; + 2x, = max;
5x; +7x, + x5 =21
—x1 +3x, +x, =8
X1,234 = 0
Ilar 3. CocTaBUM CHMILICKC-TA0IHITY:
[IepemeHHbIE
X2 ‘ X3 X4

bazuc
X1 ‘
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X3 5 7 1 0 21
X, -1 3 0
¢ 1 2 0 0 0

[ER
o

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

lar S. BriGupaem paspemiarommii cronder, T.€. TOT, I/I€ B MOCIEIHEH CTpOKe
HaXOAUTCA HAuOONBIIUIN MOJIOKUTEIBHBIA 3JIEMEHT, CTONOEl 2, COOTBETCTBYIOIIUN
IIEPEMEHHOU X,

Ilar 6. [Iposepka ycmosust a;; < 0. Her.

Ilar 7. Beibop paspemiaronieil CTPOKHM B COOTBETCTBUU C ycioBUEM Dg =

b; o
1n {a—l}, A Ay > 0, rae S- HOMCD pa3pcmaromcu CTPOKH.
ir

i=1m
21 _
1 ctpoka: D; = - = 3;
8 2
2 cTpoka: D, = 3= 2 3
T.e. cTpoka 2, a mepeMeHHas X, UCKI0YaeTcs U3 0a3MCHOTO PEIICHUS.
CocTaBuM CHUMIUIEKC TaOJUIly C BBIJICJICHHBIMU pa3pelialoliiMHU CTOJIOIIOM U
CTPOKOM.

Basc [lepemeHHbIE b;
X1 X2 X3 X4
X3 5 7 1 0 21
x4_ '1 3 O 1 8
Cj 1 2 0 0 0
Ilar 8. [lepecuet cuMiuieKc TaOIUIIBI
Basic IlepemeHHbBIE b;
X1 X2 X3 X4
7,33 0 1 -2,33 2,33
X
2| (32 7/ /3
-0,33 1 0 0,33 2,67
X
2 =1 A/ | &/
1,67 0 0 -0,67 -5,33
C.
RS (—2/3) | 19/

Takum 06pazoM, B TaHHOM 0a3MCHOM PEIICHUH OCHOBHBIC TIEPEMEHHBIE X,=2,67
U X3=2,33, a HEOCHOBHBIE X; U X4 PaBHbI HYJt0. [Ipy 3TOM 3HaUEHHE 11€1eBOM PYHKIIUU
JUIS1 ATOTO perieHust paBHo 5,33. Bepuemcs Kk miary 4.

Iar 4. ITIposepka ycnosus ¢; < 0. Her.

Ilar 5. HauOonpmmii NONOKHUTEIBHBIM 3JIEMEHT HaxXOIHWTCI B cToJiOme 1,
COOTBETCTBYIOILLIUMN ITIEPEMEHHOM X1 .

Iar 6. [Iposepka ycnosus a;; < 0. Her.
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Ilar 7. Beibop paspematorieit ctpoku. O4eBHIHO, UTO CTPOKa 1, T.K. B CTpOKE 2
B pa3pemiaroiieM CTOJ0Ie eCTh OTPUIIATEeNbHBIN 37eMeHT. [Ipu 3ToM mepemeHHas X3
UCKJItoUaeTcs u3 06asuca.

Ilar 8. IlepecueT cumIiekc-TabIUIIBL.

Basuc - ;’[epeMeHHf;e , b;
1 2 3 4
. 0 0,14 -0,32 0,32
X
L Glon) |70 o)
0 1 0,05 0,27 2,77
X
2 o) | Clyy) | (=01/50)
0 0 -0,23 -0,14 -5,86
C.
J (—>/9) | (=3/,5) | (=129/,)

Takum 06pa3oM, B JaHHOM 0a3MCHOM pEIICHUH OCHOBHBIEC MepeMeHHbIe X;=0,32
7 61 .
(Z)H xX,=2,177 (Z)’ a HEOCHOBHBIE X3 U X, PaBHBI HYIIO. [Ipy 3TOM 3HauYeHuUE LEeIeBOU

(GYHKIUM IS 3TOTO perieHust paBHo 5,86. Bepuemcs k mary 4.
Ilar 4. IIposepka ycnosus ¢; < 0. [la.
[Iponomxum, nenosnp3ys anroputM ['omopw.

o 7 61
Hatinem nienbie 4acTH ONTUMAIBHOTO PELICHUSA: Pe 0; pe 2.

. 7 7 61 17
Haiinem npoOHbIE 4acTH ONTUMAIBHOTO PEIICHUS: pri 0= o " > 2= 5

BriOupaem mnepeMeHHyr0 ¢ HauOOJbIIel ApOOHON 4YacThlo, T.€. X, C JPOOHOM
17
4acThIO —.
22
BBoauM 10NOMHUTENBHOE OrpaHUYCHHE [IETOYHCIEHHOCTH TI0 aJITOPUTMY':
17 17 1 1
b, =2—-2=—; =0-0=0; =1-1=0; ==—-0== =
; 2 22 221f21 lf22 ’ f23 22 22’f24
——0=0.

22
17

1 5
OTKYJlA — X3 + — X4 — Xe = —.
yAa o X3 T 5% 5= 22

1 5 17
Ox Ox —X — X, = —
1t 2-I_zz 3+224_22’

JloGaBisieM 5TO OTpaHUYCHHUE K CUMILIEKC-Ta0IHIIE:

Ea [IepemeHHbIE b
e X1 X2 X3 X4 X5 '
0,14 -0,32
X 1 0 3 7 0 |032(7/5p
(°/59) | (=7/59)
0 . 0,05 0,27 0 2,77
X
2 /o) | Clop) ¢/
Xs 0 0 | df | Clhy | 1 | 74y
. . 023 | -014 ) 5,86
c
! (= 5/22) (— 3/22) (— 129/22)

Iar 4. ITposepka ycnosus: Bee ¢; < 0. [la. Pemenue HenenouncieHHto.
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Hlar 5. Haxogqum B HaMMEHBIIMHK MO MOJIYJO BJIEMEHT IyTEM JCIICHUA ¢cj Ha

COOTBETCTBYIOIINHN eMy KO3((ULIMEHT B HOBOM CTPOKE:
5 01 3 .5 3
—2 2| =|-5lu|-2+ 3 =]|-2
22 22 22 22 5
HaumeHnpmmii mo MOAyir0 3JIEMEHT HaXOJUTCS B CTOJIONE 4 M COOTBETCTBYET
MIEPEMEHHOU X 4.

Iar 6. [Iposepka yciosus a;; < 0. Her.
Ilar 7. Bei6op paspemaroiieii CTpOKH.

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

17
3 cTpoka: D3 = - = 3,4, T.e. BBIOMpaeM CTPOKyY 3, a MepeMeHHas X

MCKITI0YaeTcs u3 0asuca.
Ilar 8. [lepecueT cummiiekc-TaOIUIBI.

IlepeMeHHBIE
bazuc b;
X1 Xo X3 Xy Xg
. . 0,2 . 1.4 1,4
1 /o (-12/)| 12/9)
X 0 1 0 0 1 2
. . 0,2 . 4.4 3,4
e /o) (—42/5) | (3%/c)
. . -0,2 . 0,6 54
C
J 1/ (=3/5) | (=5%/9)

Takum o00pa3om, B O0a3MCHOM pELIEHUUM OCHOBHBIE IEPEMEHHBIE HMMEIOT
2 2
HELIEJIOYUCIIEHHBIE PEIICHUS: xlzlg, X,=2, x4:3g, HEOCHOBHBIE X3 U X5 PaBHBI HYJIIO.

. 2
[Tpu TOM 3HaUEHUE 11eTeBOM QYHKIIMU IS STOTO PEIICHUs PABHO 55.

I ar 4. ITposepka ycnosus ¢; < 0. Jla.

[IpomomxuMm, ucnonb3yst anroputm I 'omopu.

Bri6epem nepemennyto ¢ HauOobIel JpoOHOM YacThIO, T.€. X;.

BBoauM JONONMHUTENBHOE OrpaHUYEHUE IeNOYUCIeHHOCTU. Ecnu 3HaveHue
ko3 uieHTa npu nepeMeHHoN MEHbIIE HyJIs, TO K HeMY NpUOaBIIsIeTCa TaKoe LEoe
YKCII0, YTOOBI APOOHAs 4acTh ObLIA MOJTOKUTEIHHOM:

Ox1+0x2 +§x3+OX4+§x5 2%, OTKYI[a%.Xé +§x5_x62§
Jlo6aBisieM 9TO OrpaHUYEHUE K CUMILICKC-Ta0IHIIE!
Basc [lepemenHbIE b;
X1 X2 X3 X4 X5 X6
1 0 0,2 0 -1,4 0 14
X
! A/ (=1%/2) (12%/9)
X5 0 1 0 0 1 0 2
0 0 0,2 1 -4.4 0 3,4
X
* /s (—42/c) (32/g)
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i i 0,20 i 0,60 . 0,40
- Clp |~ L Gy |~ | O
G | 0 Ol Y Y| Y s

Iar 4. IIposepka ycnosus: Bee ¢; < 0. [la. Pemenue HelEen04ncIeHHo.
Ilar 5. HaxonuM B HAMMEHBIIIUHI 110 MOYJIIO JIEMEHT:
R e o

Bribepem cromnberr 3, COOTBETCTBYIONIUN TEPEMEHHOM X3.

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

Iar 7. Beibop pa3zpemiaroiieit CTpOKU: CTpoka 4, COOTBETCTBYIOIIASI IEPEMEHHOM
Xg, KOTOPYIO UCKITIOUaEM U3 Oasuca.

Ilar 8. [lepecueT cumIiekc-TabIUIIbIL.

Basic IlepemeHHBIE b;
X4 Xy X3 X4 Xs Xg

X4 1 0 0 0 -2 1 1

Xy 0 1 0 0 1 0 2

X4 0 0 0 1 -5 1 3

X3 0 0 1 0 3 -5 2

Cj 0 0 0 0 0 -1 -5

Takum o00pa3om, B 0a3MCHOM pEUICHUU OCHOBHBIC TEPEMEHHBIE HMEIOT
[EJIOYUCIICHHBIC peteHus: x1=1, x,=2, x3=2, x,=3, HEOCHOBHbBIC X5 U X PABHBI HYJIIO.
[Tpu 3TOM 3HAYCHHUE 11ETEBOI QYHKIIUU TSI 3TOTO PEIICHUS PaBHO 5.

0) Kpumepuu oueHueaHus Komnemenyuil (pe3yiomamaoe):

KonTtpomnrHas paboTa olieHUBaeTCs MO CTO 0aUILHOM CUCTEME, UCTIOIB3YEMOM B
NATD HUAY MUODMU. T[TpenonaBateinb, olieHUBasi padboTy, MPUIEPKUBACTCS
CJIEIYIOLIMX IIKaJ OLEHUBAHUS:

1) mpaBUIILHOCTH PEIICHHBIX 33]1a4:

- BCE pacyeThl BBITIOJIHEHBI IPABMWIIHHO — 80 OaIIIIOB;

- pacyeThl BBITIOJIHEHBI C OJHOW-ABYMS apuU(METUYECKUMH OIIMOKaMHU, HE
BIUSIONIUMHY Ha JAJTbHEHIIINE pacyeThl B KOHTPOJIbHOM paboTe — 75 6anios;

- pacyeThl BBITIOJIHEHBI ¢ OoJjiee 4eM Tpemsi apu(PMETHYeCKUMHU OIMMOKaMH, He
BIUSIONIMMHY Ha JAJTBHEHIIINE pacyeThl B KOHTPOJIbHOM paboTe — 70 6anios;

- pacyeThl BBIMOJHEHBI C OJHOU-IABYMsI apU(PMETHYCCKUMU OIIMOKaAMHU,
BIMSAIONIMMUA Ha JaJIbHEHIIME pacueThl B KOHTPOJbHOM pabdore — 50 Oamios
(mepBOHAYaAILHO); KOHTPOJIbHAS paboTa OTIPaBIIAETCS Ha JOPAOOTKY;

- pacyeThl BBINIOJIHEHBI € 0OoJjiee 4YeM Tpems apu(PpMETUYECKUMH OIIMOKaMHu,
BIIMSIFOIIIMMHU Ha JajdbHEUIINE pacyeThl B KOHTPOJILHOM paboTre — 0 6aioB; KOHTPOJIbHAS
paboTta oTnpaBisieTcst Ha T0padOTKY .

2) poBepKa pelICHUs 3a1a4 ¢ UCIOJIb30BaHUEM TakeTa HHCTpyMeHToB MS Excel
«ITouck pemenns»:
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- 3amada TpaBWIbHO CGHOPMYIUPOBaHA, TMPOBEPKA NPOBEICHA TPABHIIBHO,
IpeJICTaBJICHBI pe3yibTaThl B BUae otueta MS Excel «Ilouck pemenus» — 10 6aymios;

- TIpOBEpKa MpOBEACHAa NPaBWIBHO, 3a7adya CGHOPMYJIHPOBaHA HEKOPPEKTHO,
IIPEJICTaBJICHBI pe3yibTathl B BUjae otueta MS Excel «Ilouck pemenus» — 5 6amios;

- TIpOBEpKa MPOBEJEHA HEBEPHO, 3agadya c(opMyJIMpoBaHA HEKOPPEKTHO,
IIpEJICTaBJICHBI pe3yibTathl B BUjae otueta MS Excel «Ilouck pemenus» — 1 6amios;

- IpOBEpKa MPOBEJIEHa HEBEPHO, 3a/1a4a cPOopMyIMpOBaHA HEKOPPEKTHO UIIU HE
npeJCTaBICHBI pe3ysibTaThl B BUe otueta MS EXcel «Ilouck pemenus» — 0 6amios.

3) 3ammMTa KOHTPOJIbHOW pabOThl, YMEHHE T'PAMOTHO H3BACHATHCS, UYETKO U
JOTUYHO (POpMYJIMPOBAaTH YCTHO CBOM MBICIH, AapryMEHTHUPOBAHHO JOKa3bIBATh
PaBUILHOCTD PEIICHUS:

- CTYJIEHT TPaMOTHO HU3BSICHAETCS, YETKO U JIOTUYHO (POPMYJIHPYET YCTHO CBOU
MBICJIH, apTYMEHTHUPOBAHHO JIOKa3bIBa€T PEIICHHE 3aJlady KOHTPOJIbHOM pabotsl - 10
0aJlIoB;

- CTYJICHT IPaMOTHO U3BSICHAETCS, YETKO M JIOTUYHO (POPMYJUPYET YCTHO CBOU
MBICJTH, HE apTYMEHTHUPOBAHHO JI0KA3bIBAET PEILICHUE 3a]1a4 - 5 0ajlioB;

- CTYJIEHT TPaMOTHO U3BSICHSIETCS, OJHAKO HEUETKO U HEJIOTMYHO (POPMYJIUPYET
YCTHO CBOM MBICJIH, HE apTYMEHTHUPOBAHHO JIOKA3bIBAET PEILICHHE 3a]1ay - 2 0asia;

- CTY/ICHT HE BBITIOJTHSICT HUUETO U3 MIEPEUUCICHHOTO B MyHKTE 3 - () Oaios.

8) onucanue WKaaIbl OUCHUBAHUA:
- 0T 90 mo 100 6anI0B — OTIMYHO;
- oT 75 1o 89 6aIoB — XOPOIIIO;
- o1 60 10 74 GaIOB — YJIOBICTBOPUTEILHO;
- meHee 60 0aIoB — HEYIOBIETBOPUTEIHHO.
[Ipu 5TOM KOHTpOJIbHAs paboTa B 1eJIoM oleHuBaeTcs B 20 0ayuioB M BXOIUT Kak
OLIEHOYHOE CPEJICTBO KOHTPOJIbHOU TOUkHM No 1.

8.2.3. Konmponvnas paboma No 2

a) [Ipumep KkonmponwvHoi padomor Ne 2

3aoaua 1.

[IpennpusiTie MOXKET BBITYCKATh YEThIPE BUAA MPOAYKIIUU, UCIIOIB3YSl JAJISl 3TOTO
TpU BHAA pecypcoB. M3BecTHa TexHoJOrmyeckass Marpuia A 3aTpar Kaxaoro us
PECYpPCOB Ha SAMHHUITY KaKI0M MPOIYKIIHH, BEKTOP b 00HEMOB peCypPCOB U BEKTOP C IIEH
MPOAYKIUU:

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

31 25 181
TpeOyeTcs onpenenuTb NPOU3BOJCTBEHHYIO IPOrpaMMy, 00ECIeUHBAIOLTY IO

NPEANPUATHAIO HAMOOBIILYIO BBIPYUKY MPU UMEIOIIUXCSl OTPAaHUYEHHBIX pecypcax.
Pewenue. MaremaTnueckass MOZENb 3aJaud TaKOBa: mpeOyemcs Haumu
NPOU3800CMEEHHYIO NPOSPAMMY

X = X2 |,
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MAKCUMUSUDYIOWYIO BbIPYYKY
z = 36x; + 14x, + 25x3 + 50x, —» max
NpuU 02PaAHUYEHUAX NO pecypcam
4x, + 3x, + 4x5 + 5x, < 208,
{le + 5x, + 2x, < 107,
3x; + x5 + 2x3 + 5x, < 181,
npudem no cMvic1y 3a0ayu
X1 =0,x, =20,x3 >0,x4 = 0.
Jnsa pemeHuss 3TOW 3amadd JIMHEMHOTO MPOTPAMMHUPOBAHUSA CUMILIEKCHBIM
METOJIOM CHCTEMY HEPABEHCTB TPH IIOMOIIU JIOMOJHUTEIBHBIX HEOTPHUIATEIBHBIX
HEU3BECTHBIX X5, Xg, X7 3AMCHUM CUCTEMOM JIMHCHHBIX allrcOpandecKUX YpaBHCHHM

4x, + 3x5 + 4x3 + 5x4 + x5 = 208,
{le + 5x2 + ZX4_ + Xg - 107,
3x1 + X5 + 2x3 + 5x4 + X7 = 181,

B KOTOPOM JIOMOJHUTEIbHBIC TIEPEMEHHBIE X5, X U X7 UMEIOT CMBICI OCTATKOB
pecypcoB (COOTBETCTBEHHO MEPBOT0, BTOPOIo U TpeThero Buaa). Cpeau Bcex penieHuit
CUCTEMBbI YPaBHEHUM, YIOBICTBOPSIONINX YCIOBUSIM HEOTPULIATEIIBHOCTH

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

HY>KHO HalTH TO peIlIeHHE, MPU KOTOPOM IiesieBas (yHKIHS IPUMET HauOoIbIIee
3HAYCHHUE.

Bocnonb3yemcss TeM, 4YTO TMpaBble 4YacTU BCEX YPaBHEHUH CHUCTEMBbI
HEOTPHUIATEIbHBI, a cCaMa CUCTEMa UMEET MPEANOUYUTACMBIN BUJ — JOMOJHUTEIbHBIC
MIEPEMEHHBIC SIBJISIIOTCS Oa3UCHBIMU, TTO3TOMY MOXXHO TPUMEHUTH CUMILJIEKCHBIN METOI.
[Ipomecc pemieHust 3amucaH B BHUJIE MOCIEIOBATEIBHOCTH CHUMIUICKCHBIX TaOJWIl B
Taoi. 1.

Tabmuma 1
C | ba3uc h 36| 14 | 25 |50 0 |0 | O [MosicHennst
X1 | Xy | X3 [ X4 | X5 | Xg | X7
0 x [ 2084 3 4 5 1 0 0| zo=c¢hA=¢g;—cjj
0| x, | 1072 5 0 2 0 1 0 =12, ..,0;
O | », [18 |3 1 2 (5]0 0 1
Zy 0z | - -14 25 - 0 0 0 min(4;< 0) =
-z 36 50 —50,min( bi ):ﬂ
Ajy> 5
0| x< | 27|12 2 0 1 0 2 min(-6;-4;-5) = -6
0 | x, |173/5[4/5 23/5 45 0 0 1 -
50 181/5 2/5 min(2;173/5;181/5)=2
X, 35 15 2/5 1 0 0 1/5 1oas 351
z, |1810-| -6 -4 -5 0 0 0 10
—Z Z
36| x, | 27 |1 2 2 0 1 0 -1
0| x | 3|0 3 - 0 - 1 25
50 20 12/5 4/5 Bee A;=0,j =1,2,..,n
X, 0 -1 -45 1 - 0 45
3/5
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C | basuc h 36| 14 | 25 |50 0 |0 | O IMosicHenus

Zy 1972-| 0 8 7 0 6 0 4

Kak BUAHO W3 MOCIEAHEW CUMILIEKCHOM TaOIUIbl, ONTUMAIBLHON SBISIETCS
MPOU3BOJICTBEHHAs mporpamma x; = 27; x,= 0; x3= 0; x,= 20, oGecrneunBaromas
MPEANPUATAIO HAMOONBITYIO0 IPUOBLTL Z* = 1972; mpu 3TOM OCTaTOK pecypca MepBOTo
Buaa xs = 0, BToporo Buza x¢= 13, Tperbero Buaa x,= 0.

Onenounbie K03hdunmenTs! A, Ay, Az 1 A, UMEIOT CMBICIT OIIEHOK TEXHOJIOTUH U
MOKA3bIBAIOT, HACKOJIbKO YMEHBIIUTCS BBIPYYKa, €CIM IPOU3BECTH EIUHUILY
COOTBETCTBYIOLIEN MPOIYKIIUU.

Hanpumep, xosdpduument A; = 7 mpu nepeMeHHON X3 MOKA3bIBAET, YTO €CIU
MPOU3BECTU OJHY €IMHUILY TPOIYKIUU TPETHErO BUAA (OHA HE BXOJAUT B ONTUMAIBHYIO
MIPOU3BOJICTBEHHYIO TPOrPaMMYy), TO BBIPYUKa YMEHBIIIUTCA Ha 7 pyo.

OcraBiuecs: kodpuimentsl Ag, Ag U A; UMEIOT CMBICI JTBONCTBEHHBIX OILIEHOK
pPECYpPCOB U MIOKA3bIBAIOT, HACKOJIBKO BO3PACTET BHIPYUKA, ECIIM IEPBOHAYAIIbHBIE 3a1achl
COOTBETCTBYIOIIETO pecypca yBEIMYHUTh Ha €QUHULy. Tak, yBEIMYEHHE Ha EAUHUILY
3amaca nepBoro pecypca NpuBeAET K YBEIMUYEHUIO BBIPYUYKHU HA Az = 6 eJMHHIL.

J{ns mpou3BOACTBA €IUHUIIBI IPOAYKIMU MIEPBOrO BUAA MPOU3BOIUTEND JOJKEH
3aTpaTUTh, KaK BUJIHO W3 MATpHUIlbl A, 4 eIUHUIIBI pecypca IEepBOro BUAa, 2 €IUHUIIBI
pecypca BTOPOTO BUJA U 3 €UHUIIBI TPETHETO (IJIEMEHTHI IEPBOTO CTOJIONA MATPHIIBI).
B nenax y;,y, ¥ y; HamM 3aTtpaThl cocTtaBsaT 4y; + 2y, + 3ys;. [lpu peanuszanun
CMHMIIBI TIEPBOM MPOIYKIIMKM HA PBIHKE MBI moiy4min Oel 36 py6. CriemoBarenbHO,
BHYTPEHHSISI OLIEHKa CTOMMOCTH PECYPCOB, U3 KOTOPBIX MOXHO H3TOTOBUTH €IUHUILY
nepBoro mnpoaykra (4y; + 2y, + 3y3), HODKHA COCTaBIATH HE MeHee 36 pyo.
AHQJIOTUYHBIE YCJIOBUSl JIOJDKHBI BBITIOJIHATBCS W UL BCEX OCTaJIbHBIX BHJIOB
npoaykiun. [Ipu 3ToM cymmapHas orieHKa Bcex umeroniuxcs pecypcos 208y, + 107y,
+ 181y,. nomkHa OBITH MUHUMAIIBHOM.

OxoHuYaTenbHO ABOWCTBEHHAs 3ajadya (pOpMyJHpYyeTCs Tak: mpebyemcs Haumu
8ekmop 06oticmeeHHbIX oyeHok Y = (V1 Vo V3), MUHUMUBUPYIOWUTI 0OWYIO OYEHKY
ecex pecypcos f = 208y; + 107y, + 181y; = min npu ycrosuu, umo no kaxicoomy
8UOY NPOOYKYUU CYMMAPHASL OYEHKA 8CEX PeCypCos, 3ampayueaemvlx Ha npousso0Ccmeo
eOUuHUYbl NPOOYKYUU, He MEHbULE BbIPYUKU, NOJYYAEMOU OM peanu3ayuy eOuHuybl 9mou
NPOOYKYUL:

4y, + 2y, + 3y; =36
3y, + 5y, + y3 =14
4y, + 2y; = 25
5y, + 2y, + 5y3 =50

npuyem oyeHKU pecypcos He mocym ovims ompuyamenvhuvimu. y4 = 0,y, =
0,y3; = 0.

3anuiieM TeopeMy O JTOMOJIHSIONIEH HEXKECTKOCTH JIJIsl 3TOM 3aJ1auu:

v1(4xq + 3x5 + 4x3 + 5x4 — 208) =0,

Y2 (2x1 + 5x; + 2x, —107) =0,

y3(3x; + x5 + 2x3 + 5x, —181) =0,

x1(4y1 + 2y, +3y; —36) =0,
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x;(3y1 +5y; + y3 —14) =0,

x3(4y, +2y3 —25) =0,

x,(5y; +2y, +5y; —50) =0.

M TOJCTaBUM B O3TH  ypaBHEHHUS YXKE  HU3BECTHYIO
IIPOU3BOJICTBEHHYIO Nporpammy x; = 27; x, = 0;x3 = 0; x4, = 20:

y1(4-27+3-0+4-0+5-20-208) =0,

¥2(2-27+5-0 +2-20-107) =0,

y3(3:27+ 0+ 2-0+5-20-181) =0,

27(4y, + 2y, +3y; —36) =0,

0By1 +5y.+ y3—14) =0,

0(4y, +2y3 —25) =0,

2005y, +2y, +5y;—50)=0

WIN

y1(208 — 208) = 0,

y,(94 — 107) = 0,

y3(181 —181) =0,

OIITUMAJIBHYIO

27(4y, + 2y, +3y; —36) =0,
0By +5y,+ y3—14) =0,
0(4y, + 2y; —25) =0,
20(5y; +2y, +5y; —50) =0.

Bropoe u3 »tux ypaBHenuii [y,(94 — 107) = 0] o3Hayaer, 4YTO IMOCKOJBKY
BTOPOl peCcypc HCHOJIB3YETCA HE TMOJHOCThIO (MPU BBHIMOJHEHUH ONTUMAILHOU
IIPOU3BOICTBEHHON MporpaMMsbl pacxoayercs 94 egunuiiel u3 107), ero aBoiicTBeHHAs
omeHka y, = 0. UerBeproe ypaBuenue [27(4y; + 2 y, + 3y; — 36) = 0] o3HagaeT, 410
MOCKOJIbKY MEPBBIM NPOIYKT BXOJIUT B ONTHUMAJIbHYIO MPOU3BOACTBEHHYIO IPOTrpaMMy
(x;= 27), TOo cymmapHas JBOWCTBCHHAs OIIEHKA PECYpCOB, W3 KOTOPBIX MOXHO
M3TOTOBUTH €JIMHMITY TPOAyKTa mepBoro Buma (4y; + 2y, + 3y33) nomxHa OBITH
paBHa IieHe 3TOoro mpoaykra (36 py0.). M3 mocneaHero ypaBHEHHUS CJEAyeT, UTO
MOCKOJIbKY YETBEPThIM NPOJYKT BXOAUT B ONTUMAJIBHYH) IPOU3BOJICTBEHHYIO
nporpamMmmy (x,= 20), ToO cymmapHas JBOMCTBEHHas OLIEHKA PECYpPCOB, U3 KOTOPBIX
MO>KHO M3TOTOBUTH €AMHUITY MPOAYKTa yeTBepToro Buma (5y; + 2y, + 5y;) nomxHa
OBITH paBHa IieHe 3Toro npoaykrta (50 py0.). Utaxk,

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

PemmB 3Ty cucrtemy ypaBHEHMM, MOJIYyYUM OKOHYATENIbHO, 4YTO Y, = 6,Y, =
0,y, = 4.

3aoaua 2.

ITo MeToay ceBepo-3amagHOTO yriia ObLI MOJYyYeH ONTUMAJIbHBIN TIJIaH IEPEBO30K.
Hccnenyem ero Ha ONTUMaIIbHOCTb.

70 120 150 130
30 30
2
190 40 120 30
2
250 120 130
3
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Pewenue. HaunHath MOXHO C JTFOOOW CTPOKHM WJIHM JIFOOOTO cTONOMa. Haunem c
IIEPBOTO CTOJIONA, MPUIIKCAB €My HOJIb. Ha mepBOM mare MO>XKHO MPHITHCATH CTOJIOIY
JTI00YI0 OICHKY. B mepBoM cTonOIie HaxoaaTcs aBe oTMedeHHbie kietku (1,1) u (2,1).
WX O1IeHKY JOKHBI OBITH HYJIEBBIMH. M3 3TOTO yCIIOBHS, 3HAS OLIEHKY TIEPBOTO CTOJIOIA,
HalJIEM OLICHKH MEPBOM U BTOPOU CTPOK.

Ormnenka kietku (1,1) = oreHka mepBO CTPOKH TUTIOC OI[EHKA TIEPOBOTO CTOJIOIA
TUTFOC YHCIIO B MPABOM HIDKHEM YTty KieTku (1,1) paBHO olleHKa mepBOi CTPOKH TLTIOC
HOJIb TUTIOC Y€ThIpe paBHO HyI0. OTCI0/1a OIIEHKA MTEPBOM CTPOKH paBHA MHHYC 4.

Omnenka kinetku (2,1) = olleHKa BTOPOU CTPOKH TUTIOC OIIEHKA MEPOBOTO CTONIOIA
TUTFOC YHICIIO B MPABOM HWKHEM YTy KJIETKH (2,1) paBHO OIIEHKa BTOPOI CTPOKHU TLTIOC
HOJIb TUTFOC TPH paBHO Hyi0. OTCI0/1a OIIEHKAa BTOPOW CTPOKH paBHA MUHYC 3.

HaiineHHbIe OIIEHKH CTOIOIIOB 3aMuIleM 101 Ta0JIHIICH, HaliICHHBIE OIICHKU CTPOK
— cTpaBa OT TaOJHUIIBL.

[Tonyunm HOBYIO TabauIy 1:

Taomuna 1
70 120 150 130 Or1eHKa CTPOKHU
30
30 4 7 2 3 4
40 120 30
190 3 1 2 4 -3
120 130
250 5 6 3 7
Orenka cronoma 0

Tenepp HaliIeM OTMEYEHHYIO KJIETKY, AJIsI KOTOPOM U3BECTHBI OLICHKA CTPOKH WJTN
orieHka ctonbona. Hampumep, kinetka (2,2). s Hee u3BecTHA OlleHKa CTpoku. OleHka
KJIETKH (2,2) = OlIEHKa BTOPOM CTPOKH TUTIOC OIIEHKa BTOPOTO CTOJNOIA TUTFOC YKCIIO B
MIpaBOM HIDKHEM yrity KieTku (2,2) =(-3) + ouenka BToporo ctonoma +1 = 0. OTcrona
OLIEHKa BTOPOro CTOJI01a paBHa 2.

[Tosryyrm HOBY1O Tabnuity 2:

Tabmauia 2
70 120 150 130 OreHka CTpOKH
30
30 4 7 2 3 A
40 120 30
190 3 1 5 4 -3
120 130
250 5 6 3 7
OneHka 0 5
cToioma

JIns oTMEeUeHHOM KJIeTKH (2,3) U3BECTHA TOJBKO OIleHKa CTpOoKU. OlieHKa KJIETKU
(2,3) = olileHKa BTOPOI CTPOKH IUTIOC OIIEHKA TPETHETO CTOJIONA MIIFOC YUCIO B MPAaBOM
HUKHEM yTiy KieTku (2,3) =(-3) + ouenka tperbero ctonomna +2 = 0. OueHka TpeTbero
cTosiOla paBHa 1.
[Tosrydrm HOBYIO Tabnuity 3:
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Tao0muna 3

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

Ouenka kietku (3,3) = olleHKa TPEThE CTPOKHU IUIIOC OIIEHKA TPEThEro CTOJ0Ia
TUTIOC YUCIIO B MPABOM HMKHEM YTITy KJIETKH (3,3) = oneHka Tpetbeit ctpoku + 1 +3 =0.
Orenka TpeThell CTPOKH paBHA -4,

[Tomyuum HOBYIO TabmUILy 4:

Tabauma 4
70 120 150 130 O11eHKa CTPOKH

30
30 4 7 2 3 4

40 120 30
190 3 1 2 4 3

120 130
250 5 6 3 7 4
O1enka crooma 0 2 1

Onenka kietku (3,4) = olleHKa TPEThE CTPOKH ILTIOC OLIEHKA YETBEPTOTO CTOJIONA
TUTFOC YUCJIO B MPABOM HIDKHEM yriy KieTku (3,4) = (-4) + oleHKa 4eTBepTOro CToJona
+ 7 = 0. O1eHka 4eTBepTOro CTOJI0Ia paBHa -3.

[Toyuum HOBYIO TabIUILYy 5:

Ta0muna 5
70 120 150 130 OreHka CTpOKH
30
30 4 7 2 3 A
40 120 30
190 3 1 2 4 3
120 130
250 5 6 3 7 A
Orenka croiora 0 2 1 -3

Haiinensl OIIEHKH BCEX CTPOK M CTOJIOIOB. BBIUMCINM OLIGHKH BCEX KJIETOK U
COCTaBUM MaTpPHUILy OILIEHOK.

Ouenka etk (1,2)= orieHka repBo CTPOKH + OLIEHKa BTOPOTro CTOJI011a + YUCII0
B IIPaBOM HUXHEM yrity kietku (1,2) =(-4) +2+7 =5.

Omnenka kietku (1,3)= oreHka mepBOW CTPOKM + OIEHKA TPEThEro CTOoJOIa +
YKCJI0 B IPaBOM HIKHeM yriny kinetku (1,3)=(-4)+1+2=-1. U T.1.

[Tosmyyaem maTpuiy OLEHOK:

0 5 -1 -4
(O 0 0 -=2)
1 4 0 0
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Tak xkak MaTpuia OLEHOK COAEPKUT OTPULATENIbHBIE YMCIA, TO IUIAH MOCTABOK
SIBJISIETCS. HEONTUMAIbHBIM. BpiOupaeM KIETKy C HaMMEHBLIEH OIEHKOH. DTO KieTka
(1,4). Ee ouenka paBHa (-4). 3agaya 3akio4aeTcsi B MOCTPOCHUM IHKJIA Tepecyera.
Breixoas w3 knetku (1,4) u aBUTasCh TOJNBKO MO OTMEUYEHHBIM KJETKaMm, TpeOyercs
BEpHYThC B crapToBylo KkieTky (1,4). Ilpm »TOoM 3ampemiaerca [nenaTh JBa
NOCJIEIOBATEIbHBIX IIara B OJTHOM CTPOKE WA B OJJHOM cToJione. Hanpumep, mogxoaut
muka (1,4) - (1,1) - (2,1) — (2,3) — (3,3) — (3,4) — (1,4). 'padpuuecku LUKII IPEICTABICH
Ha pUcyHke 1.

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

Pucynok 1 — [{uxn nepecuera OLieHOK

CraproBoii kinetke (1,4) nmpunumem 3HaK «+». J[BUraschp mo mukiy, yepeayem
3Haku. Cpein MOoCTaBOK B KIETKH CO 3HAKOM «-» (310 kietku (1,1), (2,3), (3,4)) naiinem
muHuManbayto: min(30,30,130) = 30. Ilocme 3Toro B KJIETKAaX CO 3HAKOM «-)»
YMEHBIIIUM MOCTABKU Ha 3TOT MHHUMYM, a B KJIETKaX CO 3HAKOM «1» YBEJIHMYUM Ha I3TOT
MuHuMyM. Knetka (1,4) cTaHOBUTCS OTMEUEHHOM.

Ecnu nonmyyeHa ogHa KJIeTKa ¢ HyJIEBOM MOCTABKOM, TO OHA CTAHOBUTCS IyCcTOU. B
npumepe Takux kiaeTok ase (1,1) u (2,3). [TosTomy mycToit 00bsIBUM TOJBKO OJTHY U3 HUX
¢ HaumOonpmmM Tapudpom — kinerky (1,1). B knerky (2,3) Oyaer crnenaHa HyJieBas
MOCTAaBKa, U OHA OCTAHETCSI OTMEYEHHOU. DTO I€NaeTCs AJIs BBIIOJHEHUS COOTHOIICHMS:
YHUCJI0 OTMEUCHHBIX KJIETOK = YHCJIO CTPOK + YHCIIO CTOIOIOB — 1.

[Tomyyaem HOBBII JIaH TOCTABOK (TabmuIa 6)

Taomura 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 2 -4
O1enka crooma 0 2 1 -3

TpeOyetcst crnenuTh, 4TOOBI CyMMBI TIOCTABOK IO CTPOKaM W CTOJOIAM ObLIH
PaBHBI MOIITHOCTSIM TTOCTABIIIMKOB U CITPOCY MOTPEeOUTENEH COOTBETCTBEHHO.
J17is1 HOBOTO TIJIaHA HAXOJIUM OIEHKH CTPOK U CTOJIOIIOB.
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[Tosmyyaem maTpuily OLEHOK:

4 9 3 0
0 0 0 —2)
1 4 0 O

[Inan He onTUMaleH, T.K. OlleHKa KJIeTKHu (2,4) meHblie Hys. CTpoum Jisl Hee
K nepecyeta: (2,4) — (3,4) — (3,3) — (2,3) — (2,4), rpaduveckn n300pakeHHBIN Ha
pPUCYHKE 2

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

Pucynok 2 — [{uki nepecyeTa o1eHOK

min(0,100) = 0. Kiretka (2,3) cTaHOBUTCS MyCTOMH, a KieTka (2,4) OTMEUCHHOI
(myneBas moctaBka). HoBblil ruian moctaBok (Tadnuna 7):

Tabmuma 7
70 120 150 130 Or1eHKa CTPOKH
30
30 4 7 2 3 2
70 120 0
190 3 1 2 4 3
150 100
250 5 6 3 7 6
Orenka cronoma 0 2 3 -1

J1J1st HOBOTO IJIaHA HAXOJUM OLIEHKU CTPOK M CTOJOLIOB.
[Tosmyyaem maTpuily OLEHOK:

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

[1nan He onTHMaJIeH, TaK Kak oleHKa KieTku (3,1) menbine vy, CTpoum Juist Hee
ko nepecyera: (3,1) — (2,1) — (2,4) — (3,4), u300pakeHHBIN Ha PUCYHKE 3.

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

Pucynok 3 — [{uki nepecuera oLeHOK
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min(70,100) = 70. Kierka (2,1) cranoButrcst mycroil. HOBBIN I1aH MOCTaBOK

(Tabmuma 8):

Ta0muma 8
70 120 150 130 O1ieHKa CTPOKH

30

30 4 9 -1
120 70

190 3 9 -2
70 150 30

250 5 3 -5

OreHka cronora 0 1 2 -2

J1J1st HOBOTO IJIaHA HAXOJUM OLIEHKH CTPOK U CTOJIOIIOB.
[Tomyyaem maTpuily OIIEHOK:

3 7 3 0
1 0 2 0}
0 2 0 O

Marpuiia OI€HOK HE COAEPKUT OTPULIATENbHBIX YKced. [lomyyeH onTuMalbHbIN
miad noctaBok. CyMMapHbI€ 3aTpaThl Ha IEPEBO3KY I'Py3a PaBHBIL:

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

[lepBOoHAUaIbHO CyMMapHBIE 3aTpaTbl Ha IEPEBO3KY TIpy3a, IMOCYUTAHHBIC
METOJ/IOM «CEBEPO-3aaJHOro yria» coctapisiiu 1690 pyOneit.

[TocTaBuuk A; nomwkeH mnoctaButh 30 enuHuil rpy3a norpedutenio B,.
[TocTtaBuuk A, nomkeH moctaButh 120 eaunwui] rpysa notpedutento B,u 70 equHuiy
rpy3a mnotpebutento B,. IloctaBmmk A; nomkeH mnoctaBuTh 70 eauHUIl Tpy3a
notpebutento By, 150 enqunui rpysa notpedurento B, 30 equnull rpys3a noTpeOuTe o
B,.

3aoaua 3.

HaiiTu ycnoBHbli 5kcTpeMyM GyHkimn f (X, X,) = x,X, 0pu xZ + x5 = 8.

Pewenue. x? + x5 = 8, 1.e. x7 + x2 — 8 = 0. CocrapngeM Qynkuuio Jlarpanxka
L(xy,%5,) = x;x, + A(x? + x5 — 8). HaxoauM Juist 3Toif (PyHKIMM YaCTHBIE
MIPOU3BO/IHBIE TIEPBOTO MOPSIKA:

e a—xl(xlx2 + A(xi + x5 — 8)) = X, + 2Ax4,
oL dL 2 2 _
P a—xz(xlxz + A} + x% — 8)) = x1 + 2x,,
oL
= = x? + x2 —8.
ITonydaem cucrteMy ypaBHEHUN:
a_ g
0xq Xy +2Ax; =0
a—L =0 r— X1 + 2/1x2 =0
axZ 2 2
aL_O x1+x2—8=0
- =
Ecmu x; = 0, T0 X, = 0 (ux 1-ro ypasuenus). Torna xZ + x2 — 8 = 02 + 0% —
8 = —8 # 0, T.e. He BrIMoONHsAETCA 3-€ ypaBHeHue. [loatomy x; # 0 u 24 = — i—z (u3 1-
1

ro YpaBHEHHUS).
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X
[ToactaBuM 31O B BTOpoe ypaBHeHue: 0 = x; + 2Ax, = x4 + (— x—z) Xy = X1 —
1

X3

e Otcrona x# = x3.

[ToxcTraBuM 5To B TpeThe ypaBHeHue: 0 = xZ + x5 — 8 = 2x2 — 8, T.e. x2 = 4,
x; = +2. Ho x, = +x;. [lonywyaem yetbipe Toukw: (2,2), (2,-2), (-2,2), (-2,-2).

Ecnu cuctema ypaBHEHHI HMEET HECKOIBKO PEIICHHIA, TO MOYKHO TIOCTYIIHTh
CIICIYFOIIUM 00pa3oM: HaiiieM 3HaYeHUs HCXOMHOM QyHKIUH f (X1, X,) B TMOTyYEHHBIX
TOYKAX M CPEAM dTUX 3HAUYCHUI BBIOEpEM HAUOOJIbIIICe U HAMMCHBIIIEE.

f22)=2%x2=4,f2,-2)=2%x(-2)=—-4,f(—22) =(-2) X2 =—4,
f(=2,-2) = (—2) X (—2) = 4, B T0YKAX fi,,4,, = 4 B TOUKAX (2,2) ¥ (-2,-2), frnin =
—4 B Toukax (2,-2) u (-2,2).

0) Kpumepuu OyeHu6anus Komnemenyuii (pe3yibmamoes):

KonTponbHas paboTa o1ieHuBaeTCs 1Mo CTO OAJIbHON CUCTEME, UCTIOIB3yEMOM B
NATD HUAY MU®DUN. [Ipenonasarenb, orieHUBas paboTy, MPUIEPKUBACTCS
CJICTYIOLIUX IIIKaJI OICHUBAHUS

1) mpaBUIILHOCTH PEIICHHBIX 33]1a4:

- BCE pacyeThl BBIIIOJIHEHBI IPABWIBHO — 80 OAJLJIOB;

- pacyeThl BBITIOJIHCHBI C OJHOW-ABYMS apu(PMETHYECKUMH OIITHOKaMH, HE
BIUSIOIIMMH HA JAJdbHEHIINE pacyeThl B KOHTPOJIbHOM paboTe — 75 0asios;

- pacyeThl BBIIOJHEHBI ¢ 0oJjiee 4eM TpeMsl apu(PMETHYECKUMHU OIIUOKaMH, HeE
BIUSIOIIMMH HA JaJbHEHIINE pacyeThl B KOHTPOJIbHOU padoTe — 70 0asios;

- pacyeThl BBIMOJHEHBI C OJHOW-ABYMsI apU(PMETHICCKUMU OIIMOKaMHU,
BIIMSAIONIMMHA Ha JaJIbHEHIIME pacueThl B KOHTPOJbHOM pabdore — 50 Oamios
(mepBoHavYaIbHO); KOHTPOJIbHAA paboTa OTHPABIISIETCS HA TOPAOOTKY;

- pacyeThl BBITIOJIHEHBI C Oojiee 4eM Tpems apu(PpMETHYECKUMU OIIHOKaMHU,
BIUSIIOIIMMHU Ha JAJIbHEHIIINE pacueThl B KOHTPOJIbHOM paboTe — () 6aiioB; KOHTPOIbHAsS
paboTa oTpaBiseTcst Ha TOPadOTKY.

2) mpoBepKa peIleHus 3a1a4 ¢ UCII0JIb30BaHuEeM TakeTa HHCTpymeHnToB MS Excel
«ITouck pemieHus»:

- 3ajJaya nOpaBWIbHO C(HOPMYJIUPOBAHA, NPOBEPKA NPOBEIECHA MPABUIIBHO,
IpeICTaBJICHBI pe3yibTaThl B BUae oTueta MS Excel «Ilouck pemenus» — 10 6aios;

- IIpOBEpKa MPOBEJEHA MPAaBWIbHO, 337adya chopMyJMpoBaHa HEKOPPEKTHO,
npeJICcTaBICHbI pe3yibTathl B BUae orueta MS Excel «ITouck pemienus» — 5 0amios;

- TIpoBepKa TMpOBEJEHA HEBEPHO, 3ajadya c(opMylMpoBaHAa HEKOPPEKTHO,
npeJICcTaBICHbI pe3yibTathl B BUae orueta MS Excel «ITouck pemenus» — 1 6amios;

- IPOBEpKa MPOBEJIEHAa HEBEPHO, 3a/1aya c(hopMyIMpOBaHA HEKOPPEKTHO WM HE
npeCTaBICHbBI pe3ysbTaThl B Buae otueta MS Excel «Ilouck pemenusiy — 0 6amios.

3) 3ammTa KOHTPOJILHOW pPabOThI, YMEHHE TPAMOTHO H3BSICHATHCS, YETKO U
JOTUYHO (POpPMYyJIUPOBATH YCTHO CBOM MBICIH, apTyMEHTHUPOBAHHO JOKa3bIBaTh
MPaBUIILHOCTH PEIICHUS:

- CTYJIGHT TPaAaMOTHO M3BSICHSACTCS, YETKO M JIOTUYHO (POPMYIUPYET YCTHO CBOU
MBICJIH, apTYMEHTHPOBAHHO JTOKa3bIBACT PEIICHHE 3a7ad KOHTPOJbHOU padoThl - 10
0aJlJIoB;

- CTYJIEHT TPaMOTHO HU3BSICHAETCS, YETKO U JIOTUYHO (POPMYJIHUPYET YCTHO CBOU

MBICJIM, HC apr'YMCHTHUPOBAHHO AOKA3bIBACT PCUHICHUC 3aaa4 - 5 63.J'IJIOB;
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- CTYy/IGHT TPaMOTHO U3BSACHSETCS, OJJHAKO HEUYETKO M HEJIOTMYHO (POpMYIUpPYET
YCTHO CBOM MBICIIM, HE apTyMEHTHPOBAHHO JOKa3bIBAET pPEIlIeHUE 3aa4 - 2 Oaia;
- CTYICHT HE BBIIIOJIHSIET HUYEro U3 MEPEYUCICHHOr0 B MyHKTe 3 - 0 Oamios.

6) Onucanue WKaibl OUeHUGAHUA:
- 0T 90 o 100 6aI0B — OTIMYHO;
- oT 75 no 89 6aioB — XOPOIIIo;
- oT 60 10 74 GaIOB — YJOBIETBOPUTEILHO;
- MmeHee 60 0aJIoB — HEYIOBJIETBOPUTEIBHO.
[Ipu 5TOM KOHTpOJIbHAsI paboTa B 11eJIOM olleHuBaeTcsa B 20 OaJJIOB M BXOJHUT Kak
OIICHOYHOE CPEJICTBO KOHTPOIBHOM ToukHu Ne 1.

8.2.4. Konmponvnas paboma Ne 3
a) [Ipumep KonmponwvHoi padbomur Ne3

3aoaua 1.
JlaHa cTpykTypHas cxema otpaciel | u 2, mpeacraBiieHHas Ha pUCYHKE 1.

150

c Otpacas 1 R
400 | KoneuHbI
50 7y i IpoayKT
100 200
A
c Otpacas 2 250 R
500

150

Pucynok 1 — CtpykrypHa cxema otpacnei 1 u 2

Pewenue. meem X1 = 400, Xy = 500, Vi = 150, Vo = 250, X11 = 50, X12 =
200, X1 = 100, Xop = 150.

x 50 x 200 x 100
OTCI‘OI[a a1 = == 0,125,a12 === 0,4‘,(121 =2 ==
X1 400 X3 500 X1 400
x 150
0,25, ary = 22— = 0,3
X2 500

a;q a12) . (0,125 0,4)
a, az/ \0,25 0,3/
Torma max (0,125+0,25; 0,4+0,3)=0,7< 1. Marpuna A npoayKTHBHA.

CrpykrypHas matpuna A = (

X=AX+Y. IlycTb HOBBI! BEKTOp BaJOBOTO BBIITyCKa X=(igg)

Toraa COOTBETCTBYIOIIMI BEKTOP KOHEYHOI'O MPOIYKTa

Y=X-AX=EX-AX=(E—-A)X =
B <((1) (1)) - (06,12255 8:;)) (igg)=(10‘_0(;,12255 (1) ~ 8:;) (igg) _
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_ (0,875 —0,4) (300) _ (0,875 X 300 + (—0,4) x 450) B (82,5)
~\-0,25 0,7 /\450/ " \ —0,25%x300+0,7%x450 /) \240/

3ameuanue. Matematnueckas pynkuuss MYMHOX macrepa dynkuuii f, nakera
Excel mo3BossieT ObICTPO IEPEMHOKHTH MaTpHIIBL. [Teper BBI30BOM 3Toi (QYHKIINK HAJIO
BBIJICIUTh MBIIIKOW JMAIa30H SYeeK HYKHOTO pa3Mepa, KyJa IOCJIE BBITIOJHCHHUS
poreaypbl OyAeT TMOMENIeH OTBeT. f, = Mamemamuueckue — MYMHOX — OK.
[TosiBisieTcst TMaaoroBoe OKHO, KOTOPOE HY>KHO 3aMoMHATh. B rpadax maccus I v maccus
2 yKa3bIBa€TCsA CChUIKA Ha SYCWKH, COACpallue 3HaueHUs 1-To U 2-r0 MaTPUYHBIX
MHOXUTENEH COOTBETCTBEHHO. Ilocne storo Haxumaercs He OK, a oJgHOBpeMEHHas
xomOuHanus kiasum Ctrl+Shift+Enter.

. _ (200
[TycTh HOBBIN BEKTOpP KOHEYHOTO MpoAykTa Y = (3 0 0).

HaiizeM COOTBETCTBYIOIINI BEKTOP BAJIOBOTO BBITYCKa X (3TO MOKHO CIE€1aTh, TAK
Kak MaTpuiia A MpoJIyKTUBHA).

Y=(E—A)X=. Torna X =(E—A)"'Y. Marpuna (E — A)~! naswBaercs
Mmampuyeti NOIHbIX 3ampan.

=-a= (%02 07 )

a
BcnomuauM, 4To oOpaTHas MaTpuia Juisi MaTpuubl B = (
c

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

Tom X = (E =M = st x (05 075) (500) 5
1/ 260 507
(),575(312,5) ~ (610)'

3ameuanue. Matemarnueckas yukuus MOBP mactepa dhynknmii f, makera Excel
MO3BOJISIET OBICTPO HAMTH 0OpaTHyro Marpuily. Ilepen BbI30BOM 3TOW (YHKIIMH HAJO
BBIJIEJIUTh MBIIIKOM AMANa30H sueeKk HYKHOro pa3Mepa (MOpsiok 0OpaTHOM MaTpHllbl
paBeH MOPSAAKY HCXOAHOW MaTpHIlbl), KyJa IOCJ€ BBINOJHEHUS MpOLELypbl OyAeT
MOMEIIeH OTBeT. f, = Mamemamuueckue - MOBP — OK. TlosiBnsieTcss AMaroroBoe
OKHO, KOTOpOE HYXHO 3amnojHuTh. B rpade maccus ykaszpiBaeTcs CChUIKA Ha SYEHKH,
coJiepKallie 3JIeMEHThl McXoaHoi Matpuibl. [locne storo Haxumaercsa He OK, a
oxHOBpeMeHHas komOuHanus kinasum Ctrl+Shift+Enter.

) BBIYHUCIIACTCA I10

d

3aoaua 2.

I'TaBHOMY MHXEHEpY KOMIAaHUM HaJ0 PeIHTb. MOHTHPOBAaTh WJIM HET HOBYIO
IIPOU3BOJICTBEHHYIO JIMHUIO, HCIIOJIB3YIOLIYI0 HOBEWINYH TeXHOJIOrHio. Eciu HOBas
auHUs OyaeT padoTaTh O€30TKAa3HO, TO KOMMAHUS MOXY4YUuT mpuoObLih 200 MiH. pyOmeit.
Ecnu ona otkaxer, yto kommanus notepsieT 150 miH. py6seit. [1o oreHkam riaaBHOTO
WHXXEHepa cyuecTByeT 60% IMIaHCcOB, YTO HOBas MPOW3BOACTBEHHAS JIMHUS OTKAXKET.
MOo>XHO cO37aTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, a 3aT€M PEUIUTh, MOHTHPOBATH WJIH
HET MPOU3BOJCTBEHHYIO JIMHUIO. DKCIIEPUMEHTANIbHAs yCTaHOBKA o0oitnercs B 10 MiH.
pyoseit. I['naBHBIM WHXEHEp cuuTaer, 4To cymectyer 50% 1maHcoB, 4YTO
HKCIIEpUMEHTaJIbHAsl YCTaHOBKA OyAeT paborark. Eciiu sKkcriepuMeHTaabHasi yCTaHOBKa
Oynet pabotarb, TO 90% 111aHCOB 3a TO, YTO CMOHTUPOBAHHAs IPOU3BOICTBEHHAS JIMHUS
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Takke Oyner paborats. Ecnu skcnepuMeHTanbHas ycTaHOBKa He OyaeT paborarh, TO
20% 1m1aHcoB 3a TO, YTO MPOU3BOJCTBEHHAs JWHUS 3apaboraer. CleayeT JIn CTPOUTH
IKCIIEPUMEHTAIbHYI0 yCcTaHOBKY? ClieyeT 1M MOHTHPOBaTh IPOU3BOACTBEHHYIO
muanio? KakoBa oxxugaemasi CTOMMOCTHAS OLIEHKA HaWTy4IlIero perieHus?

Pewienue.

e
g

JIMHHUIO

-80  jypuma padoral 200
MOHT“pyeM 0.8
RO __oemm & 0,2
_________ HH,
______ " HE paborge ~ 150
o é\
Dyen
JIHHHIQ O
-10 TiHus Pa()oTaeT 200
MoeTY‘WeM 0.4
AVHBIO___oemm 0,6
--------- Ty
HHg e PaGorye, -150

B y3n1e F BO3MOXHBI HUCXOHbI <«JIMHHS paboTaeT» ¢ BeposiTHOoCcThiO 0,4 (uTO
npuHocuT puosUTb 200) U «inHUS He paboTaeT» ¢ BeposATHOCTHIO 0,6 (UTO MPUHOCUT
yobIToK -150) = onenka y3na F. EMV(F) = 0,4 x 200 + 0,6 X (—150) = —10. Dto
YUCJIO MUIIETCS Haj y3/10M F.

EMV(G) = 0.
BBB y3ne 4 BbiOMpaeM MeXy pelIeHUEM «MOHTHUPYEM JMHUIO» (OLIEHKA 3TOrO
pemeanss EMV(F) = —10) u pelieHHEM «HE MOHTHPYEM JIHHHIO» (OIIEHKAa 3TOrO

pemienuss EMV(G) = 0): EMV(4) = max{EMV (F),EMV(G)} = max{—10,0} =0 =
EMV(G). Dty oueHky 3amuiieM Haj y3jdoM 4, a penieHne «MOHTHPYEM JIMHHIO»
0TOpachIBaeM U 3a4€pPKHUBAEM.

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).
[ToaTOoMy B y371¢€ 2 0TOpachiBacM BO3MOXKHOE PEIICHUE «HE MOHTHUPYEM JTUHHUIOY.

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). ITostomy
B y371¢ 3 0TOpackiBaeM BO3MOYKHOE PEIICHUE KMOHTHPYEM JIMHUIOY.

EMV(A) =05%x165+0,5%x0—10 = 72,5.
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EMV (1) = max{EMV (A),EMV (4)} = max{72,5;0} = 72,5 = EMV (A).
[ToaTomy B y31e 1 oTOpackiBaeM BO3MOYKHOE PEIICHUE «HE CTPOUM YCTAaHOBKY».

Oxuaemasi CTOMMOCTHAs OIIEHKA HAMITYYILIEr0 pellieHus paBHa 72,5 MIIH. pyOJIeH.
Crtpoum ycranoBky. Eciiu yctaHoBka paboTaeT, To MOHTHpYeM JinHUI0. Eciu ycraHoBka
He paboTaeT, TO JIMHUIO MOHTHPOBATh HE HAJIO.

3aoaua 3.
Havitu permienne MaTpu4HOM UTPBI

1 4
A= (3 —2).
0 5

Pewenue. [Tpunumniem ctondmam BeposTHOCTH q U (1 — q) COOTBETCTBEHHO:
qg (-q)

1 4
; )
0 5
[ToyunM nuHE#HBIE 3aBUCHMOCTH U;(q) =1Xqg+4X(1—q) =4—-3q (D),
(@) =3xq+(=2)x(A—q)=59-2 (2), p3(q) =000xg+5x(1-q)=
5—5q (3).
N300pa3um ux rpaduku (pucyHok 1). 0 < g < 1.

. 1}

WO N R O R N WA O
1

Pucynox 1 — I'paduku TMHEHHBIX 3aBUCUMOCTEN

BossmeMm BepxHiowo orubaroiryro. Ito jgomanas ABCD. Touka B — 310 Touka ¢
HaMMEHbIIIEH BTOPOWM KOOpAMHATOM Ha 3Toi ormbaromieil. Touka B — 310 Touka
nepecedenus npsameix (1) u (2). [loaTomMy npunuineM nepBoi CTpoKe BEPOSITHOCTD P, a
BTOPOW CTPOKE — BEPOSITHOCTh 1 — P. BceM ocTallbHBIM CTpOKaM MPUIHIIEM HYJIEBbIE
BEpOSATHOCTU. HalineM koopauHaTel TOUKH B.

4-30=59-2,0= 3/ 4 (BEPOSTHOCTD NMPUMCHEHHSI HTPOKOM B CBOCH MEPBOiL

cTtpareruu), 1—q = 1/ 4 (BEpOSTHOCTH MHpUMEHCHHs HIPOKOM B cBoeit BTOpOi

ctparerun). Bece mudpsl urpok B nenut Ha mosnHoueHHbIE «4eTBepKu». [lepBbie Tpu
U@pBl OTHOCATCS K MEPBOM CTpaTeruu, a MOCIEIHsAA — KO BTOPOM CTpaTeruu: nepnas
ctparerus (1, 2, 3, 5, 6, 7) u BTopas crparerus (4, 8). [lepen cBouM ouepeaHbIM X010M
UTPOK A CMOTPUT B TaOdMIly ciiydaiHbIX uncen. Eciau «Beimagaet» 4, 8, To OH Urpaer

BTOpYIO cTpaTteruto. Llena urpe v = W% = Z. Hudpser 0 1 9 urnopupyrores.
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p 1 4
Haiinem pertenne amst urpoka A: 1 —p (3 -2 )
0 0 5 ;

1Xp+3><(1—p)+0>(0=4Xp+(—2)>((1—p)+5X0,TO€CTBp=§

1-p =§. Jlnst urpoka A p- = (g, % ,0), s urpoka B q” = (%r %)'

3a0aua 4. Tpebyercs HAWTH ONTHUMAJIbHBIE CMEIIAHHBIE CTPATETHU B UIPE U3
npumepa 1.7, cBeas 3Ty UIpy K Mape B3aMMHO JBOMCTBEHHBIX 3a/Jad JIMHEHHOIO
IIPOrPaMMHUPOBAHUS.

Pewenue. OT nnaTe:XHOU MAaTPULBI

a=( 5 5 )

IIyTeM I[O6aBJI€HI/IH TTOJIOKUTEIBHOTO unciaa b = 5 HepefmeM K MaTpuue,

S

BCE AJIEMEHTHI KOTOPOM MOJIOKUTEIIbHBI.

CBeneM JaHHYI0 MaTpUYHYIO UTPy K Mape ABOMCTBEHHBIX 3a/ad JMHEHHOTO
porpaMMupoBaHus (coryiacHo Teopeme 1.2):

x1 +x, & min

31 +7x, =21
8x1+ x,=>1
9%, +2x, =21
4x; + 6x, =1

x,=20,x,20
Y1 tY2tYs;+Yys > max

{3311 +8y, +9y; +4y, <1
7y + 1y, + 2y; + 6y, <1

y1=20,y,=20,y3=0,y, = 0.
Pemaem ypaBHEeHUs M3 NEPBOM CUCTEMBbI YPaBHEHUN IIEPBOE U BTOPOE, TaK Kak

TpeTBe 51 quBepTOC aacT OTpI/ILIaTeJIBHBIe 3HAYCHUA X, HOquaeM:
3x1 + 7(1 - 8x1) == 1

x; =5/ 53

xz —_ 1 - 8x1

x, =3/ 53

Tax kak BEIOpajIM B CHCTEME X MIEPBHIC JiBa YPABHEHUS, TO B CHCTEME Y 3aHYJITIOTCS
Y3 HYy.

3y, +8(1 —7y;) =1

y1="/53

Y.=1-7y,
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v2 =53
[TockonbKy ONTUMAaNIbHBIE PEIICHUS 3TUX 334 PaBHbBI X~ = (6/ 53 5 / 53) ny" =
(7/ 535 4/ 53), ONTHMAIIBHBIC CMCIIAHHBIC CTPATEIHH HIPOKOB
x 1 6/ .5 —(6/ .5
P =555 /53 7/53) = C/11:7/11)
u

x _ 1 7 4 A, 7 4 .
1 _7/53+4/53+0+0( /53’ /53’0'0)—( /11, /11'0,0),

a 1IeHa UTPBI
1

-1 e __2
v ®/53+5/s53 > = /11'

0) Kpumepuu oyeHuBaHus Komnemenyuii (Pe3yibmamos):

KonTponbHas paboTa o1ieHUBaeTCs 10 CTO OAJIbHON CUCTEME, UCTIOIb3yEMOM B
NATD HUAY MU®DUN. [Ipenonasatenb, olieHUBas padboTy, MPUIEPKUBACTCS
CJICTYIOLIUX IIKaJI OICHUBAHUS

1) mpaBUIILHOCTH PEIICHHBIX 33]1a4:

- BCE pacyeThl BHITIOJIHEHBI IPABMIIBLHO — 80 OAILIOB;

- pacyeThl BBITIOJIHCHBI C OJHOW-ABYMS apu(PMETHYECKUMH OIITHOKaMHU, HE
BIUSIOIIMMHY HA JaJdbHEHIINE pacyeThl B KOHTPOJIbHOU padboTre — 75 0aios;

- pacyeTsl BBIIOJHEHBI ¢ 0oJjiee 4eM TpeMsl apu(PMETHYECKUMHU OIIUOKaMH, He
BIUSIOIIMMHY HA JaJdbHEHIINE pacyeThl B KOHTPOJIbHOM padoTe — 70 0asios;

- pacyeThl BBIMOJHEHBI C OJHOU-ABYMsI apU(PMETHYCCKUMU ONIMOKaMHU,
BIMSAIONIMMUA Ha JalIbHEHIIME pacueThl B KOHTPOJbHOW pabdore — 50 Oamios
(mepBOHAYAIBHO); KOHTPOJIbHAS paboTa OTIPaBIIAETCS Ha JOPAOOTKY;

- pacyeThl BBINIOJIHEHBI C Oojiee 4eM Tpemsi apu(PpMETHYECKUMH OIIMOKaMHU,
BIUSIIOIIMMHU Ha JAJIbHEUIIINE pacueThl B KOHTPOJIbHOM padoTe — () 6aiioB; KOHTPOIbHAsS
paboTa oTrpaBisgeTcst Ha T0pabOTKY.

2) mpoBepKa pelieHns 3a/1a4 ¢ KCIIO0Ib30BaHKEM TakeTa HHCTpyMeHToB MS Excel:

- 3a7aya TpaBWIbHO CGHOPMYTUPOBAaHA, TMPOBEPKA TNPOBEICHA TMPABUIIBHO,
npe/CTaBICHBI pe3yibTaThl B BUae otyeta MS Excel — 10 6amos;

- TpOBEpKa MPOBEJEHA MPAaBHIIBHO, 3a7ada c(OpPMYJIHpPOBaAHA HEKOPPEKTHO,
IpeJICTaBJICHBI pe3yibTaThl B BUae oTueta MS Excel — 5 6amnos;

- TIpOBEpKa MpOBEJEHAa HEBEPHO, 3ajadya copMyliMpoBaHAa HEKOPPEKTHO,
IpeCTaBJICHbBI pe3yibTaThl B BUae otueta MS Excel — 1 6amnos;

- IpOBEpKa MPOBE/IEHa HEBEPHO, 3a/1a4a cPOpMyIMpOBaHa HEKOPPEKTHO UM HE
NpeJICTaBIICHBI pe3yJibTaThl B Bue otyeta MS Excel — 0 6amos.

3) 3ammTa KOHTPOJBHON pPabOTHI, YMEHHWE TPaMOTHO H3BICHATHCS, YETKO U
JOTUYHO (POpPMYyJIHUPOBATH YCTHO CBOM MBICIH, apTyMEHTHPOBAHHO JOKa3bIBaTh
MPaBUIILHOCTH PEIICHUS:

- CTYACHT I'PaMOTHO U3BSCHSETCS, YETKO U JIOTUYHO (POPMYJUPYET YCTHO CBOU
MBICJIH, apTYMEHTHPOBAHHO JIOKa3bIBACT PEIICHHE 3a7ad KOHTPOJbHOU padoThl - 10
0aIoB;

- CTYACHT IPaMOTHO H3BSICHSIETCS, YETKO U JIOTUYHO (POPMYIUPYET YCTHO CBOU
MBICJIM, HE apPTyYMEHTUPOBAHHO JOKA3bIBAET PEIICHHE 3aa4 - 5 0aslioB;
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- CTYJEHT TPAMOTHO HM3BSCHSAETCS, OJJHAKO HEYETKO U HEJOTUIHO (POPMYIHPYET
YCTHO CBOU MBICJIH, HE apTyYMEHTHPOBAHHO JTOKA3bIBACT PEIICHUE 3a1a4 - 2 6aria;
- CTYICHT HE BBIIIOJIHSIET HUYEro U3 MEPEYUCICHHOr0 B MyHKTe 3 - 0 Oamios.
6) Onucanue WKaibl OUeHUBAHUA:
- oT 90 o 100 6anI0B — OTIMYHO;
- oT 75 1o 89 6annoB — XOpoIIIo;
- oT 60 10 74 GaIOB — YJOBJIETBOPUTEILHO;
- MmeHee 60 0aJIoB — HEYI0BJIETBOPUTEIBHO.
[Ipu 5TOM KOHTpOJIbHAs paboTa B 1esioM olleHuBaeTcs B 10 OaioB M BXOJIUT Kak
OIICHOYHOE CPEJICTBO KOHTPOIBHOM TOUKH Ne 2.

6.2.5. Konmponvnas paboma Ne 4

a) [Ipumep KkonmponwvHou padomur Ne 4

3aoaua 1.

JIUpeKTop TpPEeAnpHUATHS, IPOJAIOIIETO TEJIECBU30PHl MapKu «Zarya» perwI
OTKPBITH TPEACTABUTEIHCTBO B OOJIACTHOM IIEHTpPE. Y HEro MMEIOTCS albTePHATHBBI
b0 co37aBaTh COOCTBCHHBIM Mara3mH B OTACABHOM  IIOMCIICHUH, JIHOO
OpPraHU30BbIBATH COTPYIHUYECTBO C MECTHBIMH TOPTOBBIMHU IEHTpaMH. Bcero MokHO
BBIJICTIUTD 5 albTEepHATUB pelieHus: A1, Ay, Az, As, As. Ycnex npeanpuarsi 3aBUCHT OT
TOTO, KaK CIIOKHUTCS CUTyaIUsl Ha PHIHKE MPEI0CTABIISIEMbIX YCIYT. DKCIEPTHI BHIICISIIOT
4 BO3MOYKHBIX CIICHApUS PAa3BUTHUS CUTYALUU: S1, So, Sz, S4. [IpuOBLIL ipeanpuaTus s
KOKJO0M albTepHATUBBI IMPU KaXJIOM CIEHAPUU Pa3BUTHUSL CUTYallMHM IPEACTaBIICHA
MaTpUIIEH BBHIMTPBINIEH @;; (MIH. pyOael /ron).

AnpTepHaTHUB
P Cuenapuit S1 S2 53 S
A 8 12 14 5
Ar 9 10 11 10
As 2 4 9 22
As 12 14 10 1
As 15 6 7 14

BriOpaTh oNTHMaNbHYIO CTpAaTErvio, UCHOJNb3yd Kputepuu Jlamnmca, Banbaa,
MaKCHUMaJIbHOTO ontumu3ma, Casumxka, ['ypBuna.

Pewenue. Kpurepuii Jlaniaca, OCHOBaHHBIN Ha MPEANOI0XKECHUN, YTO KA IbIN
CUEHApUI Pa3BUTHS CUTYALMU (COCTOSIHUSA «IIPUPOBD») paBHOBeposiTeH. [loaToMy, st
MPUHATHUSL PEIICHUs, HEOOXOAMMO paccUUTaTh (YHKIIUIO MOJE3HOCTH Fj s Kaxkmon
aIbTEPHATHBHI, PABHYIO CpeIHEeapru(PMETHIECKOMY TTOKa3aTeel MPUBJICKATEIHHOCTH TI0

KaKJIOMY «COCTOSIHUIO PUPOABD: F; = % §'n=1 ajj-.
F=-(8+12+14+5) =975 F=509+10+11+10)=10; F; =
§(15+6+7+14)=9,25; F4=i(12+14+10+1) = 9,25; F; =i(2+4+9+

22) =10,5
BriGupaeTcs Ta anpTepHaTHBA, AJI1 KOTOPOU (PYHKITHS MOJIE3HOCTH MaKCUMallbHa,
T.€. abTEepHATUBA As.
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1) Kpurepuit Baabaa, OCHOBaHHBIM Ha NPUHLUIIE MAaKCUMAaJIbHOIO
MECCUMH3Ma, TO €CTh Ha MPENOJI0KEHNH, YTO MPOU30UIET Hanboiee XyAIni clieHapuid
pPa3BUTHS CUTYyallMd U PUCK HAUXYJLIEr0 BapUAHTA HY>KHO CBECTH K MUHUMyMY. [[s
NPUMEHEHUSI KPUTEPHsl HYXHO JUIsl KaXKJOW albTEpHATHUBBI BbIOpATh HAUXYIIIMA
MOKa3aTellb MPUBJIEKATEIbHOCTH A; (HAUMEHBIIEE YUCIO B KaXJOW CTPOKE MaTpPHIIbI
BBIMUTPBILICH) W BbIOpaTh Ty aIbTEPHATUBY, JJs KOTOPOHW OTOT IOKa3aTelslb
MaKCUMaJIbHBIA. @, = 5,a, = 9,a3 = 2,a, = 1,as; = 6. BuaHo, 4T0 HaWIy4dIuMm u3
HauXyJIIMX MMOKa3aTese 001ajaeT anbTepHaTuBa Ay, s Hee d, = 9 - HauboJbIIee.

2) Kpurtepuii makcumajbHOro ontumusma. Hanbonee npocroit kKputepuid,
OCHOBBIBAIOIIMICS HA WJIEE, YTO PYKOBOJAMUTEIb MNPEANPUATHS, UMES BO3MOKHOCTH B
HEKOTOPOM CTENEHM YNPABIATh CUTYallME€, PACCUUTHIBAET, YTO IIPOM3OMUIET TAKOE
pa3BUTHE CUTYalluU, KOTOPOE JIsl HETO SIBJsieTCsl HanboJiee BBIFOIHBIM. B cooTBeTCTBHMUI
C KpUTEpHEM MPHUHHUMACTCS AJIBTEPHATUBA, COOTBETCTBYIOIIAS MAaKCHUMAJIbHOMY
AJIEMEHTY MaTpPHUILbl BBIMTPbINIECH. I IPUBEACHHOTO IPUMEPA 3TO A34 = 22, TOITOMY
BBIOMpAETCS allbTepHATUBA As3.

3) Kpurepuit CaBuaxa, OCHOBaHHBIM Ha MPHUHIIMIIE MUHUMH3ALNANA TIOTEPS,
CBSI3aHHBIX C TEM, YTO PYKOBOJIUTEIb MPEANPUATHS IPUHSII HE ONTUMAIBHOE PELICHUE.
Jlnst pemieHus 3aladd COCTABIAETCA MAaTpPULA TIOTEPh, KOTOpPasi HAa3bIBAECTCS MATPULEH
PHUCKOB 7, KOTOpask MOJIy4aeTCsl U3 MATPUIIbl BBIMTPBIIICH Q;; IMyTEM BBHIYMTAHHS U3

MaKCHUMAaJIbHOI'O 3JICMECHTA KaXX10I'0 CTOJ'I6I_Ia BCCX OCTAJIBHBIX 3JICMCHTOB.

AnpTepHaTHUB
P Cuenapuit S1 S2 S S
A 7 2 0 17
Ar 6 4 3 12
As 13 10 5 0
Ag 3 0 4 21
As 0 8 7 8

Jlamee, mans KaXIOW aJdbTEpHATUBBI OMpenessieM BEIWYUHBI b;, paBHBIC
MaKCUMaJIbHOMY PHUCKY (HAuOOJIbIIIEe YHUCIO B KaXIOW CTPOKE MATPHIIBI PUCKOB) U
BBIOMPAIOT Ty aJbTEPHATUBY, JJII KOTOPOM MaKCUMAaJlbHBIM PUCK MUHUMAaJEH. b; =
17,b, = 12,b3 = 13,b, = 21, bs = 8. by = 8 — MUHUMAJIBHO, TTOTOMY BEIOMpaeTCS
ajlpTepHaTuBa As.

5) Kpurepmii I'ypBuma. D10 caMmblii YHHBEpPCAJIbHBIA KPUTEPUM, KOTOPBIN
MO3BOJIIET YHPABIATh CTENEHBIO «ONTHUMU3MA - IECCUMU3Ma» pyKoBoauTens. Beenem
HEKOTOPBIH KOI(P(GUIIUEHT o, KOTOPHIH Ha30BeM KO3 (UIMEHTOM 10BepPUSl WU
kodddurmenTom ontumMuzMa. ITOT KOAIDOUIIMEHT MOXKHO HHTEPIIPETUPOBATH Kak
BEPOSITHOCTh, C KOTOPOM IPOU3OMAET HAWIYUYIIWMWA 11 PYKOBOIUTEINS HPEANPHUATUS
ucxo. Mcxonsg u3 3Toro, HaUXyIIIMi BapuaHT MOKHO OKHATh C BEPOSITHOCTHIO (1-0at).
KoadduimenT nosepus a mokasbiBaeT, HACKOJIbKO PYKOBOAUTENb MPEANPUATUS MOKET
YOPABJISTH CUTyallMed U B TOW WJIM MHOM CTEMEHU PacCUMTHIBAET Ha OJIArONPUSTHBIN JJIs
Hero ucxoiA. Eciii BepOATHOCTH OJIArOnmpHUsITHOTO M HEOJIArompHUsITHOTO CIEHApHs
Pa3BUTHS CUTYALIMK PaBHBI, TO cieayeT NpuHiITh a=0,5.

Jls peann3anuu KpPUTEPHsS ONPEAENAIOTCS HAWIydIIWe d; ¥ HaMXyaulde a;
3HAYEHUE KaXIOM albTepHAaTUBE MO GopMmysam: a; = m]ax ajj, a; = mjin a;;. Hanee,

BBIYUCIISIOTCA  (yHKIMHM moje3HocTH 1o Qopmyne: F; = af X a +a; X (1 — a).
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Bribupaetcs Ta anpTepHaTHBA, JIUIsI KOTOPOH (YHKIIHS MOJIE3HOCTH MaKCHMaJbHa.

[Ipeanonoxum, 4To I HAIEro MpUMEPAa PyKOBOAUTEND JOCTaTOYHO YBEPEH B
MOJIOKUTEIBHOM PE3YJIbTaTE U OLIEHUBAET BEPOSITHOCTh MAKCUMAJIBHOTO ycrexa B a=0,7.

F,=14%x07+5%x03=113;, F,=11x0,74+9x%x0,3=104; F; =22X
07+2x03=160;, F,=14%x07+1x%x03=10,1; F;=15%x0,7+6x0,3 =
12,3

B coorBercTBUU C pacueTramu clieAyeT BeIOpaTh ajbTepHaTHBY A3. Ecim e,
PYKOBOJWTENIb HE OYEHb YBEPEH B IMOJOKHUTEIBHOM HCXOJAE M pAaCLCHUBAET €ro
BEPOSTHOCTH nopsiika 0=0,2, ToO PyHKIIUU MOJE3HOCTH PABHBI:

F,=14%x02+5%x08=68 ; F,=11x02+9x%x08=09,4; F;=22X
02+2x08=6;F,=14%x02+1%x08=3,6;F;=15%02+6x08=7,8

Bunno, yto B 3TOM cnydae cleayeT MPHHITh Ay, AN KOTOPOTO (PYHKIIMS
MOJIE3HOCTH MAKCUMAaJIbHA.

Cnenyer orMerutb, 4TOo mnpu a=0, xpurepuii ['ypBulla nepexoaur B
IIECCUMUCTUYECKNI KpuTepuil Banbna, a mpu o=/ — B KpUTEpUH MaKCHMaJIbHOTO
ONTUMM3MA.

3aoaua 2.
Martpuiibl BBIMTPBIIICH UTPOKOB TAKOBHI:

, q (1-q) . q (1-q
_ -8 0 _ -8 -10
4= a-p (—10 —1) "E=1-p) ( 0 —1)
Pewenue 1. CmemanHbie CTpaTETUH UTPOKOB TpeacTaBuM B Bune p = (p, 1 — p)
nq = (CI, 1- q)a roep € [011]1 q € [0'1]
[Tpu 5TOM MaTeMaTH4eCKOE OKHUaHNE BHIMTPHIIIA IEPBOTO UTPOKA PABHO
Mi(p,q) = —8pq —10(1-p)g -1 -p)A-q)=(p-9q+p-1
AHAJIOTUYHO OIPEIENsIeTCS MaTeMaTHUeCKOe OKHIAHHWE BBIUTPHIIIA BTOPOTO
UTpOKa:
My(p,q) = —8pq —10p(1-q) —(1-p)A-q) =(@-9p+q -1

Hawryummit rapaHTUpOBaHHBIN BBIMTPHILI IEPBOIO UTPOKA PABEH

= G i M ) = gt i (@ -+ 1) =

= prg[%l,)f]((p —-9):1+4+q- 1) = prg[%l’alc](Zp —10) = -8

Vumu, gto (p —9) < 0, tak kak p € [0,1], HO3TOMY BHE 3aBHCHMOCTH OT P

rerhi)ri]((p —9)q +p — 1) Gyzer nocrurathest pu g = 1, a MAaKCUMHMHHas CTPATETHst
q€lo,

IIEPBOI0 WIPOKA, COOTBETCTBYIOIIAs OTOMY HAWIy4dllleMy TIapaHTUPOBAHHOMY
BeIUrphIITy, p = (1,0), T. €. MAKCUMHHHAs CTpaTErus MEepPBOTO0 UTPOKA — MPUZHATHCS U
MTOJTYYUTh BOCEMb JIET 3aKIFOUYEHUS.

AHAJIOrMYHO HAXOAUM HAWTYyYIINI TrApaHTUPOBAHHBIN BBIMTPHIII BTOPOTO UTPOKA

F = e i M0 0 = man i (- Op+a—1) =
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= qréz%wlc]((q 9)-1+q— 1) = m%wlc](Zq —10) =

¥ ero MaKCUMUHHYIO cTpaTeruio q = (1,0) — mpu3HaThCes.
OueBHIHO, MAKCUMHUHHBIE CTpaTeruu 00pa3yroT paBHOBecue Horma.
Pewenue 2. Tlo matpuiie A Haxogum uucia C = —8 + (—1) — (—10+ 0) =1,
a =-—1—0 = —1 u pemaeM cCUCTEMY:
{(p —1D(@+1) =0
p(g+1)=0
rae noayuum p = 1.
[To matpune B mHaxomum umciaa D = by, + by, — (b, + byy) = -8+ (—1) —
(0+(—=10) =1,b = by, — by, = =1 — (—10) = 9 u perraem cucTemMy:
{(q - DP-9=0
qlp—9) =0
rae noinyunm q = 1.
Torna cpeanuii BHIMTPHIII UTPoka A (IIepBOro UTPOKA) PABEH:
Mi(p,q) =—-8pg—101-p)g—(1-p)A-q)=(pP-9q9+p—-1=(1-
9)-1+41-1=-8.
CpenHuiil BRIMTPHIIT UTPOKA B (BTOPOTO UTpOKa) paBeH:
M;(p,q) = —8pq —10p(1—q) -1 —-p)A-q)=@—-Dp+q—-1=01-
9)-1+41-1=-8.
OueBHIHO, MAKCUMHUHHBIE CTpaTeruu 00pa3yroT paBHoBecue Hoaia.

3aoaua 3.

Urpa «/Iunemma 3aKiIr04eHHBIX» B KOOIIEPAaTUBHOM BapuaHte). TpeOyeTrcs HalTu
MeperoBOPHOEC MHOXECTBO U penieHue Hoamia B urpe, onucannoit B npumepe 3.1 ([IBoe
MPECTYNHUKOB (MIEPBbI U BTOPOM UTPOKH ), TOA03PEBAEMBIE B COBMECTHOM COBEPIICHUU
TSKKOTO MPECTYIJICHUS, HAXOASATCS U30JMPOBAHHO APYT OT Apyra B MPEABAPUTEIbHOM
3aKkro4eHuu. [IpsiMble yIUKHA y CIEACTBUS OTCYTCTBYIOT, MOATOMY YyCIEX OOBHHEHHS
3aBUCHUT OT TOTO, IPU3HAIOTCS JIM 3aKJIFOUEHHBIE. Y Ka)KJI0T'0 U3 3aKJIFOUYEHHBIX €CTh JIBE
CTpaTeTuu: MpU3HATHCA (TIepBasi CTpaTErusi) WU HE MIPU3HABATHCS (BTOpasi CTpaTerus).
Ecin o6a mnpectynHMka NOpU3HAIOTCS, TO OHU OYIyT NpPU3HAHBI BHUHOBHBIMU U
IIPUTOBOPEHBI K BOCBMU I'0JIaM 3aKI0YeHus. Eciu HU OIMH U3 HUX HE NMPU3HAETCS, TO 110
OOBHHEHUIO B OCHOBHOM IIPECTYIUIEHMHM OHHM OYyIyT OIpaBAaHbl, HO CyJ BCE-Taku
IPU3HAET UX BUHY B MEHEE 3HAYUTEJIBHOM IPECTYIUIEHHH (HalpuMep, B HOLIECHUU
OpY’Kusl), B pe3ysibTare uyero oo6a OyayT NpUroBOPEHbI K OJTHOMY roly 3akitoueHus. Eciu
e MPU3HAETCS TOJIBKO OJAWH U HUX, TO MpU3HABLIMICS OyneT 0CBOOOXK/IEH (32 MOMOUIh
CJIEJICTBHIO), a JIPyrod NPECTYNHUK OyJIET NPUTOBOPEH K MAaKCUMaJIbHOMY CPOKY
3aKJIIOYEHUs] — K JIecATh rogam. TpeOyeTrcsi onpeaenTb MaKCUMHHHBbIE CTPAaTEeruu
UTPOKOB U paBHOBecus Hola, eciiv Takue ecTh) P YCIOBUH, UTO 3aKJIFOUEHHBIE MOTYT
oOMeHMBaThCS UH(pOpMAIUEH.

Pewenue. MHOXkeCcTBO BCeX BO3MOXKHBIX AP BHIMTPHIIIEH UTPOKOB MPEICTABICHO
yetbipexyroibHukoM ABCD Ha puc. 3.1.
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Pucynok 1 - MHOXECTBO 0KMAAEMBIX BBIMTPBILIEN, MHOXKECTBO [lapeTo u
IEPEroOBOPHOE MHOKECTBO B KOONIEPATUBHOM BapHUaHTE Urphl «Jluaemma
3aKITFOYEHHBIX)

OueBunno, MHOXecTBO [lapeTo coorBercTByeT oMaHoil BCD, a meperoBopHoe
MHOkecTBO — JiomaHoi1 ECF.

[Mpsimast, npoxosiias yepe3 Touku B(-10, 0) u C(-1, -1), 3agaercs ypaBHCHUEM
M, = (-M;-10)/9, a npsmas, npoxoxasmas yepe3 touku C(-1, -1) m D(0, -10), —
ypaBaeHueM M, = -9M; - 10 , mostomy dynkius Hama

N(Ml;MZ) = (M8 + 8)(M2 + 8) =
M, + 10
(M, +8) (8 - T),M1 € [-8,—1],

(M, +8)(8 —9M, — 10), M, € [-1,—2/9]

—M? + 54M,496
_ L 5 L M, €[-8—1],

—9M2 — 74M, — 16, M, € [—1,—2/9].

®dyukiuio Homma Mbl paccMatprBaeM Ha MEPErOBOPHOM MHOXECTBE, T. €. Ha
nomanoit ECF, mpu stom otpesok EC 3amaercs ypasaenuem M, = (-M; -10)/9 npu M, €
[-8, -1], a otpe3ok CF 3amaercs ypaBuenuem M, = -9M; -10 nmpu M, = -9M; -10€ [-8, -
1] (v, uto skBUBaNeHTHO, Tpu M€ [-1, -2/9]).

Maxkcumym ¢yHknuu Hoia Ha meperoBOpHOM MHOXKECTBE JOCTHTaeTCs B TOYKE
M7= -1 (rpaduk ¢pynknuu Hama npencrasien Ha puc. 3.2).

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

Ha puc. 1 pemerre Hamia coorBerctByeT Touke C, MO3TOMY €CIIH 3aKITFOUCHHBIC
HUMECIOT BO3MOXKHOCTD TIEPErOBaprUBaTLCS, TO OHH MOTYT JOTOBOPUTHCS HE MPU3HABATHCS
BJIBOEM, M TOT/Ia TIOJyYaT BCEro MO OJHOMY IOy 3aKIFOUYCHUS.
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Pucynok 2 — I'padux ¢pynkuuu Homa B koonepaTuBHOM BapUaHTE UTPbI
«JlunmeMMa 3aKITIOYEHHBIX)

0) Kpumepuu oyenueanus KOMnemeHyuil (Pe3y1bmamos):

KonTponbHas paboTa o1ieHuBaeTCs 1Mo CTO OAJIbHON CUCTEME, UCTIOIb3yEMOM B
NATD HUAY MUODMU. I[TpenoaaBarens, olieHuBasi paboTy, IPUACPKUBACTCS
CJICYIOIIUX IIKaJl OLIEHUBAHUSA:

1) mpaBUJILHOCTH PEIICHHBIX 3a]1a4:

- BCE pacyeThl BBIIIOJIHEHBI IPABWIBHO — 80 OAILJIOB;

- pacueThl BBIMIOJHEHBI C OJHOW-IBYMS apu(METUYECKUMH OIINOKaMH, He
BIUSIOIIMMH HA JAJdbHEHIINE pacyeThl B KOHTPOJIbHOM paboTe — 75 0asios;

- pacyeThl BBITIOJIHEHBI C OoJjiee 4eM TpeMsi apu(PMEeTHYeCKUMHU OIUOKaMH, He
BIIUSIIOIIUMHU Ha JAJTbHEHIINE pacyeThl B KOHTPOJIbHOM paboTre — 70 6anios;

- pacyeThl BBIMOJHEHBI C OJHOW-IABYMsI apU(PMETHYECKUMU ONIMOKaMHU,
BIUSIIOMMMHA Ha JalbHEHIIME pacueTbl B KOHTPOJbHOW pabore — 50 OGamioB
(mepBoHavYaIbHO); KOHTPOJIbHAA paboTa OTHPABIISIETCS HA TIOPAOOTKY;

- pacyeThl BBITIOJIHEHBI C Oojiee 4YeM Tpems apuPpMETHYECKUMH OIIUOKAMH,
BIUSIIOIIMMHU Ha JAJIbHEUIIINE pacueThl B KOHTPOJIbHOM paboTe — () 6aiioB; KOHTPOIbHAS
paboTa oTHpaBisgeTcs HA TOPAOOTKY.

2) mpoBepKa perieHus 3a/1a4 ¢ UCIOJb30BaHUEM TakeTa HHCTpyMeHToB MS EXxcel:

- 3aJada TpPaBWIBHO C(HOPMYJIHPOBaHA, MPOBEpKA TMPOBEACHA MPABUIBHHO,
IpeJICTaBJICHBI pe3yibTaThl B BUae oTueta MS Excel- 10 6amnos;

- TIpOBEpKa MpOBEACHA MPaBUIBHO, 33dada CcPOpPMYITUPOBaHA HEKOPPEKTHO,
IpeICTaBJICHBI pe3yJbTaThl B BUae oTueta MS Excel- 5 6amios;

- TpOBEpKa TMpoOBeIEeHAa HEBEpHO, 3ajadya CcPOpMYJIUpPOBaHA HEKOPPEKTHO,
Hpe/ICTaBlICHbI pe3yabTaThl B BUae oTueta MS Excel — 1 6anios;

- MpOBEpKa NMPOBeJeHa HEBEPHO, 3a7a4a chopMyIMpoBaHa HEKOPPEKTHO WK HE
npe/CTaBICHBI pe3ysibTaThl B BHae otyeta MS Excel — 0 6amos.

3) 3ammTa KOHTPOJBHOW pPAaOOTHI, YMEHHE TPaMOTHO H3bBACHATHCA, YETKO U
JOTUYHO (POpPMYyIHUPOBATH YCTHO CBOM MBICIH, apTyMEHTHUPOBAHHO JOKa3bIBaTh
MPaBUILHOCTH PEIICHUS:

- CTYACHT TPaAaMOTHO M3BSICHSIETCS, YETKO U JIOTUYHO (POPMYITUPYET YCTHO CBOU
MBICJIM, apTYMEHTHUPOBAHHO JIOKa3bIBA€T PEIICHHE 3aJlady KOHTPOJIbHOM pabothl - 10
0aJlJIoB;
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- CTYACHT IPaMOTHO H3BSICHSETCS, YETKO U JIOTUYHO (POPMYIUPYET YCTHO CBOU
MBICITH, HE apTyMEHTUPOBAHHO JOKa3bIBAET PELICHUE 33/1a4 - 5 6aIIOB;

- CTYJEHT I'PaMOTHO U3BSCHAETCS, OJHAKO HEYETKO M HEJIOTUYHO (POPMYIHPYET
YCTHO CBOM MBICIIU, HE apIryMEHTHPOBAHHO JOKa3bIBACT pEIlIeHHE 3a1a4 - 2 Oasia;

- CTY/ICHT HE BBIIIOJIHSET HUYErO U3 MEPEYUCICHHOr0 B MyHKTe 3 - 0 Oamios.

6) Onucanue WKaabl OUeHUGAHUA:
- 0T 90 o 100 6anI0B — OTINYHO;
- oT 75 no 89 6aioB — XOPOIIIO;
- oT 60 10 74 GaIoOB — YJOBIECTBOPUTEILHO;
- MmeHee 60 0aJIoB — HEYI0OBJIETBOPUTEIBHO.
[Ipu 5TOM KOHTpOJIbHAsI paboTa B 11eJI0M olleHuBaeTcsa B 20 0aJJIOB M BXOJHUT Kak
OIICHOYHOE CPEJICTBO KOHTPOIBHOM TOUKH Ne 2.

6.2.6. Jlomawnsas paooma Ne 1

a) [Ipumep oomawneii paoomot No 1

3aoaua 1.

Ha perake HekoTOporo ToBapa (GyHKIHS npeaoxerus S(p) = 2p - 2, a pyHKus
cripoca D(p) = 10 - p. TpeOyercs onmpeaesnTh, BO CKOJIBKO pa3 U3MEHUTCS] paBHOBECHAs
[IeHa TOBapa, PEaTN30BaHHBIN CIIPOC U BBIPYUYKa MPOU3BOAUTEINS IPU BBEICHUM aKIIU3a
no ctaBke t € (0; 1).

Haiftu Takyio cTaBKy akiu3a, KoTopas oOO€CHeYUT MaKCHUMYM HaJIOTOBBIX
MOCTYIUICHU M

Pewenue. YtoObl onpenennuTh CTaBKY akKlM3a, MAKCUMHU3UPYIOIIYIO HaJOrOBbIE
MOCTYTUICHUS, TIOCTABUM TaKylo 3aja4y:

T (t) = tptD(p;) = max,

S((1-1) pe ) = D(p),

pe>0,0<t<l,

KOTOPYIO, YUUTHIBasi KOHKPETHBINH BHJI (DYHKIIMU CIIpOCAa U3 YCIOBHUS IPUMEpa
(D(p) = 10 - p), a TakKke BhIpaXKCHHE JII PABHOBECHOM IICHBI TOCJIC BBEICHUS aKIK3a,
npeoOpa3yeM K BHIY

T(t) = tp, (10 - p,)— max,

12

Pt =350
pe>0,0<t<l1
WA
_, 12 12\ _ 24t(9-101)
T = Cwwn (10 3—2t) T T2 max
0<t<l.

Bpruuciisiem npousBoiHy10:

T'(t) =
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(a5 = ((9t = 10¢2)'(3 — 2)% — ((3 — 26)%)' (9t — 10t?)) =

(3—-2t)2 (3- 2t)4

(3 2t)4 ((9 20t)(3 - Zt)z + 4(3 — 2t)(9t — 10t2)) _

((9 —20t)(3 — 2t) + 4(9t — 10t?)) =
72(9—-14t)
(3-2t)3 '

(3 2t)3
=(3_2:t)3 (27 — 78t + 40¢2 + 36t — 40t%)=

ompeaesieM KpuTH4Ieckue ToUku: 9/14 u 3/2, HaxoauM MpOMEKyTKH BO3paCTaHUS:
(-00; 9 /14] u (3/2; + o) u npomexkyTOK yObIBaHus [9/14; 3/2). DT0O maeT BO3MOKHOCTh
ompenenuTh TouKy MakcumyMma pyskrmuu T(t): t* = 9 /14 . TlockoyibKy gaHHAs TOYKA
rI00aJIbHOTO MaKCUMyMa IprHAICKUT uHTepBaiy (0; 1), 3Hauenue t* = 9/14 = 64% un
ABJISIETCS PEUICHUEM 3aa4l

IIpu Takoil cTaBKe aKIU3a paBHOBECHAs LIEHA paBHA
. 12

T 3.2

5 = 771eH. ef. — 3To Ha 75% BbIIIIe, UeM Ha phIHKE 0€3 aKIu3a;
14
PaBHOBECHBIH CIIPOC COCTABJISIET

D(p*) = 10 - 7= 3 ex. — 3T0 B /iBa pa3a MEHbIIIE, YeM Ha PhIHKE 0€3 aKIn3a.
[Tpu 3TOM HaJIOTOBBIC HOCTyHJIeHI/IH COCTaBJISIOT

T(t")=t"p*(10 —p*): 73 =— —13 ,5 JIeH. en.,
a BBIpyYKa
(1-t")p” D(p)—(l——) 7.-3=2 —75neHez[,

yto Ha 69% MeHbIIIe, YeM 10 BBCI[CHI/ISI aKIu3a.

3aoaua 2.
Pemmts 3a1a4y 11€JI0YMCICHHOTO MTPOTPAMMUPOBAHUS METOJIOM BETBEH U IPaHHUIL.
Ilar 1. ®opMupoBaHue 1eJIEBON PYHKIIUN U CUCTEMBI OTPaHUYEHUH.

f(x) =11x; + 5x, + 4x3 — max;
OrpanuyeHus 3aa4i UMEIOT BU/I;
(3x1 + 2x, +8x3 < 11

2x; +x3 <5

3x; +3x, +x3 <13

x, = 0, gesoe

x, = 0,geno0e
\x; = 0, gesoe

Perraem 3amauy cCUMITIIEKC-METOIOM 0€3 OTpaHUUYEHUN 11ETOYMCIICHHOCTH.

Ilar 2. [TpuBoauM 3a1a4y K KAHOHUYECKOMY BUY:
f(x) = 11x, + 5x, + 4x53 = max;
OrpanuyeHus 3aa4i UMEIOT BUJL;
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3x1 + 2%, +8x3 +x, <11
2x1 +x3 +x5 <5
3x1 +3x, +x3 + x4 <13
x; = 0,1en0e,j = 1,6
Hlar 3. CocTaBuM CUMILIEKC-TA0IUILY:

Basic IlepemeHHbBIE b,
X1 X, X3 X4 Xs X

Xq 3 2 8 1 0 0 11

Xs 2 0 1 0 1 0 5

Xg 3 3 1 0 0 1 13

Cj 11 3) 4 0 0 0 0

Iar 4. IIposepka ycnosust: Bce ¢; < 0. Her.

Hlar 5. BriOupaem paspemaromuii cToiberr, T.e. TOT, TJ€ B MOCIEIHENH CTPOKE
HAXOJIUTCS HAMOOJBIINI IMOJOXKUTEIBHBIA 3JIEMEHT, CTOJIOEI] 1, COOTBETCTBYIOUIUI

IIEPEMEHHOU X
Iar 6. [Iposepka ycnosust a;; < 0. Her.

Hlar 7. Beibop paspemaronieii CTpOKHM B COOTBETCTBUU C ycioBuem D

b; .
1in {—l}, s a; > 0, roe S- HoMep pa3pelaroneii CTpOKH.
i=1,m \Qir 11

1 crpoka: D; = 5 = 3,67,

2 ctpoka: D, = g =25
1

3 ctpoka: D; = ?3 = 4,33

T.e. cTpoka 2, a mepeMeHHast X5 UCKI0YaeTCsl U3 0a3UCHOTO PEIICHUS.

CocTaBUM CHMIIJIEKC Ta6J'II/II_[y C BBIJICJIICHHBIMU pa3spCliarommnMu CTOJ'I6I_[OM u

CTPOKOM.
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Basuc IlepemeHHbIE b,
X1 X, X3 X4 X Xg
X4 3 2 8 1 0 0 11
X 2 0 1 0 1 0 5
X 3 3 1 0 0 1 13
Cj 11 5 4 0 0 0 0
Ilar 8. IlepecyeT cumIuiekc TabJIUIIBI
Basuc [lepemenHbIE b,
Xq X, X3 X4 X X
6,5 '1,5 315
X4 0 2 13 1 7 0 7
3/ ="/ /)
1 0 0,5 0 0,5 0 2,5
X
! /) /) /)
0 3 -0,5 0 -1,5 1 55
X
6 1/ =3/ /)
-1,5 -5,5 -27,5
G0 0 1 3, 0 ey =55

Taxkum 00pa3om, B TaHHOM 0a3WCHOM PEIICHHH OCHOBHBIC MEPEMEHHBIE X;=2,5,
X4= 3,5, X¢= 5,5 a HEOCHOBHBIC X;, X3, X5 PaBHBI HyJI0. [Ipy 3TOM 3HAUYCHME TIETEBOM

GyHKLIMU 15 3TOTO perieHus paBHo 27,5. Bepaemcs k mary 4.

Iar 4. ITposepka ycnosus ¢; < 0. Her.
Ilar 5. BeiOupaem paspematoumii cronder, T.e. TOT, Ii€ B MOCIEAHEN CTPOKE
HaXOJUTCS HAWOOJIBIIUKM TMOJOXKUTEIBHBIM SJEMEHT, CTOJIOeH 2, COOTBETCTBYIOIIMIMA

IIEPEMEHHOU X,

Iar 6. ITposepka ycnosus a;; < 0. Her.
Ilar 7. Beibop paspemaronieii CTpOKM B COOTBETCTBUU C ycCioBUEM Dg =

n
i=1,m

Air

3 cTpoka:

D3=

1 crpoka: D; = 37 =1,75;
>3 183
3

. (b .
i { . }, i a;,- > 0, rae S- HoMep pa3peniarmmneii CTPOKH.

T.e. ctpoka 1, a mepemeHHas X, UCKItOUaeTcsa U3 0a3UCHOTO PeIIeHUS.

Ilar 8. I[lepecueT cumrekc TabIUIIbI

Basic [lepemeHHbIE b;
X1 X2 X3 X4 Xs X6
X, 0 1 3,25 0,5 -0,75 0 1,75
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[IepemeHHbIE

basuc x x %, s e % b;
A3/ | AL | Gl an

L 0 0,5 0 0,5 0 2,5

1 /) /) &)
0 0 -10,25 -1,5 0,75 1 0,25

Yo 4D =301 Gl A/
N 0 0 -17,75 -2,5 -1,75 0 -36,25
J YD (=2 (=7]) (— 145/

Taxkum o6pa30M B I[aHHOM 0a3MCHOM pEIIeHUH OCHOBHBIE MEPEMEHHBIE X;=2,5
( ) x,= 1,75 ( ), xg= 0,25 (—) a HEOCHOBHBIC X3, X, M Xg paBHBI Hymo. [Ipu sToM
3HaquI/Ie ueneBon (YyHKUMU JJI 3TOrO pelieHus paBHo 36,25 (i) Bepuemcs k mary
4,
I ar 4. IIposepka yciosus ¢; < 0. /la. HaiineHo ontumManbHOE HELIETOYUCICHHOES
pelIeHHe.
[IponoymxuM, HCTIOIB3YsI METO/ BETBEW U TPAHUIL.
Ilar 5. BriOepeM nepeMeHHyI0 ¢ J:[pO6§IBIM 3HAaYeHHEeM X;=2,5 (g). Pa3ouBaem
3a1a4y Ha JIBe TI0/3a71a41 C y4ETOM TOTO, ¥TO |~ =2, Tornax, < 2uxq = 3.
PemaeM 00e 3a1a4n CUMILIIEKC-METOOM.
3amaua 1.
f(x) =11x; + 5x, + 4x3 — max;
3x; +2x, +8x3 < 11
2x;1 +x3 <5
3x1 +3x, +x3 <13
X <2
x;=0,j=13
Saz[aqa UMEET HEIETOYUCICHHBIA ONTUMANIbHBIN TUTaH: X1=2, X,= 2,32 ( )
0,045 (—) [Tpu 5TOM 3HaUEHUE 11eTIeBOM (PYHKITUU SISl STOTO PEIICHUS PaBHO 33, 77 (—)
3az[aqa 2.
f(x) = 11x, + 5x, + 4x53 = max;
(3x1 + 2x, +8x3 < 11
2x1 +x3 <5
{3x1 +3x, +x3 <13
X1 =3
\x; =20,j = 13
3ajada He UMEET PEIICHUS.
Bepnemcs k Illary 5 metona BeTBei u rpanumil. PaccmotrpuMm 3agauy 1, kotopas
UMEET pelIeHne, U aHaJIOTHYHO pa30uBaeM ee Ha JIBE 3a/1a4H.
BriOupaem nepeMeHHy1o ¢ APOOHBIM 3HAUEHUEM X,=2,32 (—) Pa3buBaem 3amauy
Ha JIBE MO/3a/1a4M C YYE€TOM TOT0, UTO —1 =2, Torna X, < 2 U X, > 3.
Pemaem 06e 3agauu CI/IMHJICKC-MeTOILOM.
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3amaua 1.1

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

2x1 +x3 <5

3x1 + 3%, +x3 <13

) X, <2

X, <2

. . 1
3amaya ©UMECT HEICIOUHCACHHBIN ONTUMAIbHBIN IUTaH: X;=2, X,= 2, x3= 0,125 ().

. 65
[Ipu aTOM 3HAUCHHME 1eNeBON (DYHKITUH ISl ATOTO PEIIeHHs paBHO 32,5 (7).
3agaga 1.2

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

2x1 +x3 <5

3x1 +3x, +x3 <13

) X, <2

X, =3

\x; >0,j=13

. . 9 1
3ajada UMeeT HElEeIOYNCICHHBIA ONTUMAIBHBIA TIAH: X1==, Xp;= 3, X3= p [Ipu
. 208
ATOM 3HAYCHHE 1eJIeBON (DYHKIIUU SISl TOTO PEIICHUsI paBHO 29,7 (T)'

Paccmotpum 3anauy 1.1, koTopas UMeeT pelleHre U 3HaYeHUe UeIeBON GyHKIUN
OoxbIIe, ueM B 3amade 1.2. Pa3ouBaeM ee Ha JBe 3a7a4H.

Bri6upaem nepemeHHyt0 ¢ IpoOHBIM 3HadeHneM x3= 0,125 (%). PazOuBaem 3amgauy
Ha JIBE MOJ3a/1a4M C YYE€TOM TOT0, UTO [§]=0, Torga x3 < 0mx; = 1.
Perraem 00e 3a1aun CUMILIEKC-METOIOM.
3amaua 1.1.1
f(x) = 11x; + 5x, + 4x3 = max;
(3x1 +2x, +8x3 <11
2x1 +x3 <5
3x1 +3x, +x3 <13
X, <2
X, <2
x3 =0

A

JlanHast 3a7a4a IMEeT ONTUMAJIbHBIN IEJIOYMCIICHHBIA IUIaH: X;=2, X,= 2, X3=0.
[Tpu TOM 3HAUEHUE 11eTEBOM (HYHKITUHU JJI TOTO PEIICHUs paBHO 32.

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

2x1 +x3 <5

3x1 +3x, +x3 <13

{x1 <2

X, < 2

x3 =1

\x; =0,j = 13

JlanHast 3a7a4a ©MeeT ONTUMAJIbHBIN 1EeOYMCICHHBIN IaH: x;=1, x,= 0, x3=1.

[Ipu 5TOM 3HAUEHUE 1IETIEBOM (QYHKIIMU JJI STOTO PelleHUs paBHo 15.
BriGupaem miian ¢ HaubOJIBIIUM 3HaYEHUEM 11EJI€BON (QYHKIIUU.
Takum o0Opazom, AaHHas 3ajJaya MUMEET ONTHUMAIbHBIA IEJIOYUCICHHBIA IJIaH:

X1=2, x,= 2, x3=0. [Ipu 3TOM 3HauyeHuUE 11e1eBON (QYHKIMH JJIsl 3TOTO PEIICHUsS PaBHO
32.

0) Kpumepuu oyeHuBaHus Komnemenyuii (Pe3yibmamos):

Jomartiasst paboTa OLIEHUBAETCS MO CTO OaUIbHOW CHUCTEME, MCIIOJIb3yeMOU B
UATD HUAY MUDU. IlpenonaBarenb, oleHuBas pabOTy, MNpUACPKUBACTCS
CJICTYIOLIUX IIKaJI OICHUBAHUS

1) mpaBUIILHOCTH PEIICHHBIX 33]1a4:

- BCE pacyeThl BHITIOJIHEHBI IPABMWIIBHO — 80 OAILIOB;

- pacyeThl BBITIOJIHCHBI C OJHOU-ABYMS apuU(PMETHYECKUMH OIITHOKaMHU, HE
BIIMSIIOIIMMHU Ha TAJIbHEUIIINE pacueThl B IOMaIlIHEeH — 75 0alioB;

- pacyeThl BBIIIOJHEHbI ¢ 0oJjiee 4eM TpeMsl apu(PMEeTHYeCKUMHU OIIUOKaMH, He
BIIMSIOIIMMHU Ha aJIbHEHIINE pacueTsl B IoMalliHel pabote — 70 6aiuios;

- pacyeThl BBIMOJHEHBI C OJHOU-ABYMsI apU(PMETHYCCKUMU ONIMOKaMHU,
BIMSIIOIIMMHM Ha JalbHEWIIMe pacueTbl B JAoMamiHed pabore — 50 OamwioB
(mepBOHaYaIBHO); TOMAIIHIS padoTa OTIPABISETCS HA T0PAOOTKY;

- pacyeThl BBINIOJIHEHBI C Oojiee 4eM Tpemsi apu(PpMETHYECKUMH OIIMOKaMHU,
BIUSIIOIIUMH Ha JaJbHEUINUE pacdeThl B JoMariHeidl padote — 0 GaioB; JTOMAaIIHss
paboTa oTpaBiseTcst Ha TOPadOTKY.

2) mpoBepKa pelieHns 3a/1a4 ¢ KCIOIb30BaHHEM TakeTa HHCTpyMeHToB MS Excel:

- 3aj7aya TpaBWIbHO CGHOPMYTUPOBaHA, TMPOBEPKA TMPOBEIECHA TMPABUIIBHO,
IpeJICTaBJICHBI pe3yibTaThl B BUae oTueta MS Excel- 10 6amnos;

- TIpOBEpKa MpOBEACHA MPaBUIBHO, 33dada CcPOpPMYITUPOBaHA HEKOPPEKTHO,
IpeICTaBJICHBI pe3yJbTaThl B BUae oTueta MS Excel- 5 6amios;

- TIpOBEpKa TMpOBEICHAa HEBEpHO, 3a7ada CcPOpMYyJIUpOBaHA HEKOPPEKTHO,
IpEeICTaBJICHBI pe3yibTaThl B BUae orueta MS Excel — 1 6amos;

- MpOBEpKa MPOBEJcHa HEBEPHO, 3a7a4a chopMyIrMpoBaHa HEKOPPEKTHO WIIK HE
NpeJICTaBIICHBI pe3yJibTaThl B BUe ordeta MS Excel — 0 6amos.

3) 3ammTa goMairHeld padoThl, yMEHHE TPAMOTHO U3BICHATHCS, YETKO M JIOTHIHO
bopMyUpOBaTh YCTHO CBOM MBICIIH, apTYMEHTHPOBAHHO JOKAa3bIBaTh MPaBUIBLHOCTH
pEIIeHMUS:

- CTYJIGHT TPaMOTHO HM3BSICHSAETCS, YETKO M JOTUYHO (OPMYIUPYET YCTHO CBOU
MBICJIH, apTYMEHTHPOBAHHO JTOKa3bIBACT PEIICHHE 3a7ad KOHTPOJbHON padoThl - 10
0amoB;
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- CTYACHT IPaMOTHO H3BSICHSETCS, YETKO U JIOTUYHO (POPMYIUPYET YCTHO CBOU
MBICITH, HE apTyMEHTUPOBAHHO JOKa3bIBAET PELICHUE 33/1a4 - 5 6aIIOB;

- CTY/IGHT TPaMOTHO M3BACHSAETCS, OJIHAKO HEYETKO U HEJOTHYHO (OPMYIHPYET
YCTHO CBOM MBICIIH, HE apIyMEHTHPOBAaHHO J0Ka3bIBACT peIlIeHHE 3a1a4 - 2 06asia;

- CTY/ICHT HE BBIIIOJIHSET HUYErO U3 MEPEYUCICHHOr0 B MyHKTe 3 - 0 Oamios.

6) Onucanue WKaabl OUeHUGAHUA:
- 0T 90 o 100 6anI0B — OTINYHO;
- oT 75 1o 89 6aioB — XOPOIIIo;
- oT 60 10 74 GaIOB — YJOBJIETBOPUTEILHO;
- MmeHee 60 0aJIoB — HEYI0OBJIETBOPUTEIBHO.
[Ipy 3TOM KOHTpOJIbHAs paboTa B IIEJIOM OIEHMBAETCS B 5 0a/sIOB W BXOAUT Kak
OIIEHOYHOE CPEJICTBO KOHTPOJbHOM TOukH No 1.

8.2.6. /lomawnss paboma Ne 2

a) IIpumep oomawneii paoomor No 2

3aoaua 1.

B monenu OBanca npu y = 1,5 cpoc Ha ToBap B MOMEHT BpeMenH t paBen d(t)=9-
4p(t), mpemnoxxeHre ToBapa B MOMEHT BpemeHu t paBHo S(t)=2+5p(t). [Ipu t = 0
HavasnbHas ieHa P(0) = 3. Haiitu nieny p(t) kak pyHKIIHMIO BpEMEHH U PAaBHOBECHYO IICHY .
Orser: 0,778 + 2,222e 713t 1 0,778,

3aoaua 2.
Haittu onrtumanbHbIi [U1aH ITOCTABOK PACHPEACIUTEIIBHBIM METOIOM.
70 100 110
50 50
100 20 80
130 20 110
Otsert: 3arpatbl 910. OquH U3 BO3MOXKHBIX BAPUAHTOB:
70 100 110
50 50
100 20 80
130 100 30

0) Kpumepuu oyeHuGaHUs KOMnemeHuuil (pe3yibmamaos):
JomarHsis paboTa OIEHHMBAETCA MO CTO OaILHOM CUCTEME, UCIOIb3yeMOW B
NATD HUAY MUDU. ITlpenogaBatenp, oleHUBas padOTy, NPUICPKUBACTCS

CIICAyrOIUX mMKaJl ONCHUBAHUA:
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1) mpaBUIBHOCTH PEMIEHHBIX 33]1a4:

- BCE pacueThl BHINOIHEHBI TPaBUIbHO — 80 OAIIOB;

- pacyeThl BBITIOJIHEHBI C OJHOU-ABYMS apuU(METUYECKUMH OITHOKaMHU, HE
BIUSIOIIUMH HA JATbHEHIHE pacyeThl B JOMAITHEH — 75 0alioB;

- pacueThl BBIIOJIHEHBI ¢ Oojiee yeM Tpemsi apupMETUUECKUMH OIIMOKaMH, He
BIUSIOIIMMHY HA JaJdbHENIINE pacyeThl B JoMalIHel padore — 70 6auios;

- pacyeThl BBINOJHEHbI C OJHOU-IABYMsSI apU(PMETHYECKUMU OIIMOKaMH,
BIUSIIOIIMMHM Ha JalibHEWIIMe pacueTbl B JaoMaimiHed pabore — 50 OGamwioB
(mepBOHAYAIBHO); TOMAIIIHSA paboTa OTIIPaBIsAETCS Ha JOPabOTKY;

- pacyeThl BBINIOJIHEHBI € 0Oojiee 4YeM Tpemsi apu(PpMETUYECKUMU OIIMOKaMHU,
BIUSIIOIIMMH Ha JajibHEWIUE pacueThl B JomaliHed padore — 0 GamioB; TOMaIIHsISA
paboTta oTnpaBisieTcst Ha T0padOTKY.

2) mpoBepKa perIeHus 3a/1a4 ¢ UCIOJIb30BaHUEM MaKeTa HHCTpyMeHToB MS EXxcel:

- 33jJaya TpPaBWIBHO C(HOPMYyIHPOBaHA, MPOBEpKA TMPOBEACHA MPABUIBHO,
IIpEJICTaBJICHBI pe3yibTaThl B BUjae oTueta MS Excel- 10 6amios;

- TIpOBEpKa TMpOBEACHA MPAaBUIBHO, 33dada CPOpPMYIUPOBaHA HEKOPPEKTHO,
IPEJICTaBJICHBI pe3y/bTaThl B BUae oTueta MS Excel- 5 6amios;

- TpOBEpKa TMpOBEIEHAa HEBEpHO, 3ajada CcPOpMyJIUPOBaHA HEKOPPEKTHO,
IIPEJICTaBJICHBI pe3yibTaThl B BUae ordeta MS Excel — 1 6amos;

- IPOBEpKa MPOBEJIEHAa HEBEPHO, 3a/1aua chopMyIHpoBaHA HEKOPPEKTHO WM HE
Ipe/ICTaBICHBI pe3yibTaThl B BUe otyeta MS Excel — 0 6amos.

3) 3ammTa goMairHed paboThl, YMEHHE TPAMOTHO U3BSICHATHCS, YETKO U JIOTHYHO
bopMyIUpOBaTh YCTHO CBOM MBICIIH, apTYMEHTHPOBAHHO JOKAa3bIBaTh MPaBUIBLHOCTD
pelIeHus:

- CTYJIGHT TPaMOTHO M3BSICHSAETCS, YETKO M JIOTUYHO (POPMYIHPYET YCTHO CBOU
MBICJIM, apTYMEHTHPOBAHHO JIOKa3bIBACT PEIICHHE 3a7ad KOHTPOJbHON padoThl - 10
0aJlIoB;

- CTYACHT TPaMOTHO M3BSICHSETCS, YETKO U JIOTUYHO (POPMYIUPYET YCTHO CBOU
MBICITH, HE apTyMEHTHUPOBAHHO JOKa3bIBAET PEIICHUE 3a/1a4 - 5 6aIIoB;

- CTY/IGHT TPaMOTHO U3BSCHSETCS, OJJHAKO HEYETKO U HEJIOTHYHO (HOpMYIHpyeT
YCTHO CBOM MBICIIH, HE apTyMEHTHPOBAHHO JOKA3bIBACT PEIIeHUE 3aad - 2 Oaia;

- CTY/ICHT HE BBIMIOJIHSIET HUYETO U3 MEPEYUCICHHOro B MyHKTe 3 - 0 6amios.

8) Onucanue WKauibl OYeHUBGAHUA:

- 0T 90 mo 100 6anIoB — OTINYHO;

- oT 75 1o 89 6aiIoB — XOPOIIIo;

- oT 60 10 74 6aIoB — YIOBICTBOPUTEIHHO;

- meHee 60 0aIoB — HEYIOBIETBOPHUTEIHHO.

[Ipu 5TOM KOHTpOIBHAs paboTa B IEJIOM OIICHWUBAETCA B 5 OaJUIOB M BXOAMT Kak
OLIEHOYHOE CPEJICTBO KOHTPOIbHOM TOUKH Ne 1.

8.2.7. /lomawnsan paboma Ne 3

a) Ilpumep oomawnei pabomur Ne 3
3aoaua 1.
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VY3en 7 — ckiajl, OCTalbHbIE Y3JIbl — CTPOUTEBHBIC IUIOIIAIKA KOMITAHUH.
[Toka3arenu Ha qyrax — pacCTOSIHUS B KUJIOMETpax.

TpeOyeTcst HaliTH KpaTJyaiIme pacCTOSHUS OT CKIIaa 10 KaKI0H CTPOUTEIBHON
iomaaky. KakoBa nnuHa KpaT4aillero myTd OT CKJIaJa J0 CTPOUTEIbHOM IUIOIIAIKH
1? IlpoxoauT nu KpaTyalliMii myTh OT CKJaJa K CTPOMTENBHOM ILTomaake 1 depes
CTpOUTENbHYIO IUIomAaAKy 2?7 KakoBa anuHa Kparyadmiero IyTH OT CKiajaa Jo
CTPOUTENBHOM IIOMAAKH 27 [IpoXOauT M KpaTyalIlui My Th OT CKJIA1a K CTPOUTEIbHON
IJIOIIA/IKE 2 Yepe3 CTPOUTEINIbHYIO TIOMAAKy 47

PemuTs 3a1a4y METOOM NIPUCBOEHUS METOK.

OtBeT: kpartyaimmii myTh 1-3-5-6-7. OH HEe MPOXOAUT Yepe3 y3en 2.

3aoaua 2.

YHUBEPCUTET YCTAHABIMBAET KOMIIBIOTEPHYIO CHCTEMY JJIEKTPOHHOM IOYTHI,
KOTOpasi MO3BOJMT IepeaBaTh COOOIICHHUS MEXIy JIEKaHaMU BOCBMHU (PaKyJIbTETOB.
CeTb BO3MOKHBIX 3JIEKTPOHHBIX CBSI3€M MEX]ly I€KaHATaMU MOKa3aHa HUXKE.

[IpoTsKEHHOCTH KOMMYHHUKALIMM B KMJIIOMETPax OTMEUYeHa Ha jayrax. [Ipemmoxum
MIPOEKT CUCTEMBI CBSI3U, KOTOPAsi TO3BOJIUT BCEM BOCHMHU JieKaHaM 00€CIIeUUTh JOCTY K
CUCTEME OJJICKTPOHHOM TMOYTHl. PemieHune 10MKHO 00€CNeYUTh MHUHUMAIIBHYIO
BO3MOXKHYIO OOIIYIO JUTMHY KOMMYHUKAITH.

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

1
S’adaq@w

YO6enutbces, 4TO MOJCNb MPOAYKTUBHA. HallTU BEKTOpP KOHEYHOTO MPOAYKTa JJIs
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780) Haittu BCKTOP BaJIOBOI'O BBIITYCKA IJIA

_ (300
HOBOI'O BEKTOpa KOHEYHOIO IMpoAyKTa Y = 40 O)'

5
HOBOT'O BCKTOpa BaJIOBOI'0 BLIITYCKa X=(

A

Otpacias 1 340 -
60 c 600 KoneuHs!

i MpOAYKT

150 200

A

c OTtpacas 2
200 800

450

A 4

275) - (530,6).

OT1BeT: MOJENb IPOYKTHBHA (400 710,2

3aoaua 4.

. . (8
Pemmts MaTpu4uHyIO UIpy € IUIATEKHOW MATPHULIEH (

2 1 0). Hcnonp3oBaTh npu

pelIeHur METOJT JOMUHUPOBAHUS CTPATETU, B TOM YHCIIE.
Otset: p = (1,0), g = (1,0). Llena urpsi paBHa 8.

0) Kpumepuu oyeHusanus Komnemenyuii (Pe3yibmamos):

JlomannHsis paboTa OIEHHMBAETCS MO CTO OAJJILHOW CHUCTEME, UCIOIb3yeMOW B
NATD HUAY MUODU. IlpenomaBarenb, OleHHBas padOTy, MNPUACPKUBACTCS
CJIEIYIOLIMX IIKaJ OLEHUBAHUS:

1) mpaBUIILHOCTH PEIICHHBIX 33]1a4:

- BCE pacyeThl BBITIOJIHEHBI IPABMWIIHHO — 80 OaIIIOB;

- pacyeThl BBITIOJIHEHBI C OJHOW-ABYMS apuMETHUYECKUMH OIIMOKaMH, HE
BIIMSFOIITMMHM Ha JTaJIbHEHIIME pacueThl B JOMaIIHeld — 75 0aJioB;

- pacyeThl BBITIOJIHEHBI C OoJjiee 4eM TpeMsi apu(PMEeTHYeCKUMHU OIMUOKaMH, He
BIUSIIOIIMMHY HA JAJTbHEHIIINE pacyeThl B JoMalIHe padore — 70 6auios;

- pacyeThl BBIMOJHEHbI C OJHOU-ABYMS apU(PMETUUECKUMH OIIMOKaMU,
BIMSIIOIIMMHM Ha JalbHEWIIMe pacueTbl B JaoMamHed pabore — 50 OamwioB
(mepBOHAYaAIBHO); JOMAIIIHS paboTa OTIIPABIIAETCS Ha JOPaOOTKY;

- pacyeThl BBINOJHEHBI € 0Oojiee 4YeM Tpems apu(PpMETUYECKHUMH OIIMOKaMHU,
BIIMSIONIMMHA Ha JajdbHEWIE pacueTbl B JoMailHer padore — 0 OasioB; JOMaITHSS
paboTta oTnpaBisieTcst Ha T0padOTKY .

2) mpoBepKa pelieHus 3a/1a4 ¢ UCIOJIb30BaHKEM TakeTa HHCTpyMeHToB MS Excel:

- 3amaya TpaBWIbHO CGHOPMYTUPOBaHA, MPOBEPKA TMIPOBEICHA TPABHUIBHO,
Hpe/ICTaBlICHbI pe3yabTaThl B BUae oTueta MS Excel- 10 6aos;

- TIpOBEpKa MpOBEJEHA NPABWIBHO, 3a7avya copMylnpoBaHa HEKOPPEKTHO,
Hpe/ICTaBlICHbBI pe3ybTaThl B BUje otyeta MS Excel- 5 6annos;

- TIpOBEpKa TMpOBEJEHA HEBEPHO, 3ajavya chopMylInpoBaHAa HEKOPPEKTHO,
IIPEJICTaBJICHBI pe3yibTaThl B BUae ordyeta MS Excel — 1 6amos;
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- IpOBEpKa MPOBEIeHAa HEBEPHO, 3a/1a4a cPOopMyTHpOBaHA HEKOPPEKTHO WU HE
IpeCTaBICHBI pe3ysbTaThl B Bue otyera MS Excel — 0 6amnos.

3) 3ammTa foMamntHel paboThl, YMEHHE TPAMOTHO H3BSICHATHCS, YETKO U JIOTHYHO
bopMyIUPOBAaTh YCTHO CBOHM MBICIIH, apTYMEHTHPOBAHHO JOKAa3bIBaTh MPABUIBLHOCTH
pelIieHus:

- CTYJICHT TPaAaMOTHO H3BSICHACTCS, YETKO M JIOTUYHO (POPMYIHPYET YCTHO CBOHM
MBICJIM, apTYMEHTHUPOBAHHO JIOKa3bIBa€T pPEIICHHE 3aad KOHTPOJbHON padoThl - 10
0aJlJIoB;

- CTYJIGHT TPaMOTHO HU3BSICHSAETCSA, YETKO U JIOTUYHO (POPMYJIHPYET YCTHO CBOU
MBICJIH, HE apPTYMEHTUPOBAHHO JJOKA3bIBAET PEIICHUE 3aa4 - 5 0ajlioB;

- CTYJEHT T'PaMOTHO H3BSCHAETCS, OJJHAKO HEYETKO U HEJIOTUYHO (POPMYIUPYET
YCTHO CBOU MBICJIH, HE apTYMEHTUPOBAHHO JTOKA3bIBACT pelIeHHe 3a1a4 - 2 Oaia;

- CTY/ICHT HE BBITIOJIHSIET HUUETO U3 MEePEYUCICHHOro B MyHKTe 3 - () Gaios.

8) onucanue WKanbvl OUCHUBAHUS:

- 0T 90 o 100 6anI0B — OTIMYHO;

- oT 75 1o 89 6anioB — XOpOIIIo;

- o1 60 10 74 GanIoB — yJOBIETBOPUTEILHO;

- MmeHee 60 0aIoB — HEYI0BJIETBOPUTEIBHO.

[Ipu 3TOM KOHTpOJBHAsI paboTa B IEJIOM OIEHUBAETCA B 5 OalJIOB M BXOJUT KaK
OIICHOYHOE CPEJCTBO KOHTPOJIbHOU TOUKH No 2.

8.2.8. lomawnsnn paboma Ne 4

a) IIpumep oomawineit paoomot Ne 4

Jlomarusis pabota Ne 4 mpecTaBiIseT cO00M TBOPUECKYIO padboTy, I1e7b KOTOPOM
3aKJII0YaeTCsi B pa3paboTke urp (QYHKIMOHUPOBAHMS TPEANPHUATANA Ha PHIHKAX
MOHOTIOJIMM ¥ OJIUTOTIOJIUU, MOJIETTH KOTOPBIX OBUIM PACCMOTPEHBI Ha JICKIIHSX.

CryneHT cam JOJDKEH MNOpUAyMaTh 3ajady, €€ peuuTh M JIoKazaTh ee
ONTUMAJBLHOCTh UJIM HE ONTUMAJIBHOCTb.

JlomammHsiss paboTa MpPEJCTaBISICTCS Ha TPYNINOBOM 3aHATUM (JIEKIUU WU
ceMuHape). Permament noxmana — 10 MuHyT, 5 MUHYT Ha TpynmnoBoe oOcyxiacHue, 5
MUHYT Ha BBICKa3bIBAaHUE BOIPOCOB U OTBETHI.

[IpeacraBnenne (3ammra) aomMaimrHed paboTel Ne 4 3aHumaer 3 3aHATHS, TIO
COTJIaCOBAaHUIO CO CTYACHTaMHU TMPEACTABJICHHE JOMAaIlHEH pabdOThl MOXKET OBITh
nepeHeceHo Ha (haKyJIbTaTUBHBIC 3aHATHUS C TIPETIOaBaTEIEM B YIOOHOE JIJIst BCEX BPEMSI.

NATO HUAY MHUOU wumeer OCHAIEHHBIE AyJUTOPUU JUISl IPOBEICHHUS
(baKkyIbTaTUBHBIX 3aHATUA C YYETOM TPEIBAPUTEIHLHOTO COTJACOBaHUS C y4eOHO-
METOJUYECKUM yIIPABICHUEM.
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0) Kpumepuu oyeHugaHua Komnemenyuii (pe3y1omamos):

JomaniHsst paboTa OLIGHHBAETCA MO CTO OalIbHOW CHCTEME, HCIOJIb3yeMOH B
NATD HUAY MUOU. IlpenonaBarenb, OlLEHHBas padOTy, MOPUACPKUBACTCS
CJIEIYIOIIMX [IKaJI OLIEHUBAHHUS:

1) peIoKEHHbIE MOIeTH (YHKIIMOHUPOBAHUS (PUPM Ha PhIHKAX MPaBUIBHO
dbopmanmzoBansl Marematndecku — 20 0amioB; ¢ OJAHOW JByMs OIMMOKAMH, HE
BIUSIIOIIMMHM Ha JalbHeWmue pacuerbl -10 0OamioB; ¢ OmMMOKOW, BIMSIOMICH Ha
nanbHeimme pacyeTsl — 0 6aIoB U AOMalIHsAg padoTa OTIPABIAETCS HA TOPAOOTKY.

2) MOCTaBJICHHBIE 33]]a41 PEIIeHbI TpaBUiIbHO — 30 0aIoB; ¢ OHOM OMIMOKOH,
HE BJIMSIONIEH Ha nanpHelme pacyeTsl -20 0amioB; ¢ AByMsl OIITMOKAMHU, BIHUSIOUUMU
Ha JanbHeimme pacuetsl — 10 6anoB; ¢ OMMOKOM, BIUSIONIEH HA TaJIbHEUIIINE PACUEThI
— 0 GayioB M AoMaIIHAs paboTa OTHpABIISIETCS Ha 10pabOTKY;

3) 3ammTa goMairHed paboThl, YMEHHE TPAMOTHO U3BSICHATHCS, YETKO U JIOTHYHO
(GbopMyIUpOBaTh YCTHO CBOM MBICIIHA, APTYMEHTHPOBAHHO JOKa3bIBaTh MPaBUIBHOCTb
pELICHHUS:

- CTYJIEHT IPaMOTHO H3BSICHSAETCA, YETKO M JOTUYHO (POPMYIHPYET YCTHO CBOU
MBICITH, apTyMEHTHPOBAHHO OKAa3bIBACT pPEIICHHE 3a7a4 KOHTPOJBbHOW padoTel - 20
0aJlJIoB;

- CTYJIEHT IPaMOTHO H3BSICHSAETCA, YETKO M JIOTUYHO (POPMYIHPYET YCTHO CBOM
MBICIIY, HE apTyMEHTUPOBAHHO J0Ka3bIBaeT pelieHue 3aad - 10 0amios;

- CTY/IGHT I'PaMOTHO U3BSACHSETCS, OJJHAKO HEUYETKO M HEJIOTMYHO (POpMYJUpYET
YCTHO CBOM MBICIIM, HE apTyMEHTHPOBAHHO JOKa3bIBaeT pEIICHUE 3aa4 - S5 Oalia;

- CTYJICHT HE BBIIOJIHAET HUYETO U3 NEPEUUCICHHOTO B IMyHKTE 3 - 0 Oaios.

4) ucronb30BaHKE MPU PEILICHUH U ITPEICTAaBICHUN IOMAaIlIHEN paboThl KPaCOUHbIX
wtrocTparn B Power Point, ucmonb30BaHue MEPUOIMUSCKON JTUTEpATyphl (CTaTeH,
YKYPHAJIOB), TIPEIJIOKEHHBIE MOJIETH MTOCTPOEHBI Ha SMIupuueckux Habmoaenusx — 30
0asoB, o 10 6amtoB Ha KaXKAbld U3 MEPEUUCICHHBIX ITYHKTOB.

6) Onucanue WKaibl OUeHUGAHUA:
- 0T 90 o 100 6anI0B — OTIMYHO;
- oT 75 1o 89 6anioB — XOPOIIIo;
- oT 60 10 74 GanIoB — yJOBIETBOPUTEILHO;
- meHee 60 0aIoB — HEYIOBIETBOPUTEIHHO.
[Ipu 3TOM KOHTpOJIbHAS paboTa B IIEJIOM OIICHMBACTCS B 5 OalJIOB M BXOAUT Kak
OLIEHOYHOE CPEJICTBO KOHTPOIbHOM TOUkH Ne 1.

8.3. Memoouueckue mamepuanst, onpeoensouiue npoyeoypvl OYeHUBAHU 3HAHUIL,
YMeHUil, HABbIKOG U (unu) Onvima OeamelbHOCMmU, XAPAKMEPUIYIOWUX IMAnbl
Gopmuposanus komnemeHnyuil

WToroBas arrectanus 0 JUCIHUIUINHE SBISICTCS WHTETPATbHBIM TTOKa3aTelieM
KauecTBa TCOPETUYCCKUX M TMPAKTHUYECKUX 3HAHWH W HABBIKOB OOYYAIOMIUXCS TIO
JTUCITUTIIMHE W CKJIAJIBIBACTCS M3 OIEHOK, MOJYYEHHBIX B XOJI€ TEKYIIEro KOHTPOJS U
MIPOMEKYTOUYHOH aTTECTAIIHH.
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Texkymmii  KOHTPOJIHL B CEMECTPE TPOBOAUTCS C IMEIbI0  OOecredeHus
CBOCBPEMEHHOM 00paTHOW CBs3HM, Ui KOpPpeKUMH OOydYeHHs, aKTUBU3ALUU
CaMOCTOATENbHON pabOTHI CTYIEHTOB.

[TpomexyTouHas aTTecTalus MpeaHa3HayeHa sl 00beKTUBHOTO MOITBEPKICHUS
U OICHUBAHHUS JOCTUTHYTBIX PE3yJbTaTOB OOYYEHMs TOCTE 3aBEPLICHUS H3Yy4YEHUS
JUCUUTUINHBI.

Tekyunii KOHTPOJIb OCYIIECTBISETCS IBa pa3a B CEMECTD:

— koHtpoiibHas Touka Ne 1 (KT Ne 1) — BeicTaBiisieTcst B 3JIEKTPOHHYIO BEJOMOCTb
HEe Tmo3aHee 8 Heaenu ydyeOHOoro cemectpa. BrirowaeT B celsi OLEHKY MEpONpPUSITHIMA
TEKYILEro KOHTPOJIS ayJUTOPHOHM M CaMOCTOSITENILHOW paboThl 00yYaromerocs Io
pazzenam / Temam yuyeOHOU TUCIUILIMHEL ¢ 1 o 8 Hemenmto yueOHOoro ceMecTpa;

— koHTpoJibHas Touka No 2 (KT No 2) — BeicTaBisieTCs B 3JIEKTPOHHYIO BEIOMOCTb
He no3aHee 16 Hexenu yueOHOro cemecrpa. Bxirouaer B ceOs OLIEHKY MEpPONPHITHIA
TEKYILEro KOHTPOJISI ayJIUTOPHOM K CaMOCTOSITENBHOW padOThl 00ydYaromerocs Io
paznenam / TemaMm y4eOHOM TUCIUIUIMHEI ¢ 9 1o 16 Henento yueOHOro cemecTpa.

Pe3ynbpTaThl TEKyIIEro KOHTPOJIS U MPOMEKYTOUYHOM aTTECTALMK MOABOIATCS 10
HIKajie 0aJJIbHO-PEUTUHIOBON CUCTEMBI.

JTan pedTHHIrOBOM cUCTEMBI / bana
Oueno4ynoe cpeacTBo MuHHMYM MakcuMyM
Texymasi aTTecranus 36 60
KonTpoabnas Touka Ne 1 18 30
KonTponbnast paborta Ne 1 6 10
Kontposnbhas pabora Ne 2 6 10
Jlomamnsst pabora Ne 1 3 5
Jlomamnsst pabora Ne 2 3 5
KonTpoJibHasi Touka Ne 2 36 60
KonTponbaast pabdota Ne 3 6 10
KonTponbaast pabota Ne 4 6 10
Jlomaminsst pabota Ne 3 3 5
Jlomamnss pabora Ne 4 3 5
IIpomeskyTOYHAsI aTTECTANMS 24 40
JK3aMeH - -
TeopeTnueckuid BOIpoc 6 10
3azaya 9 15
3amgauda 9 15
JK3aMeH - -
NTOI'O no iucuuniinHe 60 100

Bonychl: moompuTenbHble OallIbl CTYIEHT MOJMydaeT K CBOEMY PEUTHHTY B KOHIIC
ceMecTpa 3a aKTUBHYIO M PETYJISPHYIO pabOTy Ha 3aHATHSAX, B TOM YKCJIE TIPU ONPOCE B
X0JI€ KOHTPOJIbHBIX TOUEK. boHyC cocTaBiseT 5 6aioB.

[To ITonoxxenuto 60HyC (MpeMuanbHble 0auibl) HE MOKET MPEBBIIIATH S 0AJLIIOB.
Pe3ynbpTaThl KOHTPOIBHBIX U IOMAIIHUX PA0OT MPOBEPSIOTCS TUYHO mpenoaaBarenem. O
IIPOBEJCHUM KOHTPOJIBHBIX padOT CTyAEHTaM COOOIIAETCS 3apaHee 3a OJJHO 3aHATHUE 10

npoBeneHus. Jlomamuss pabora Ne 4 mpencraBisieTcss Ha TPYNIOBOM 3aHSTUU B
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UHTEPAKTUBHOMN Qopme. Y CTHBIN OMPOC MPOBOIUTCS HA KaXKAOM MPAKTUYECKOM 3aHITHU
W 3aTparuBaeT Kak TEMATHKy IPOLIEALIETO 3aHATHUS, TaK U JIEKIUOHHBIM MAaTepHAJL.
[IpuMenseTcs rpynnoBoe OLIEHUBAHUE OTBETA WM OLICHUBAHUE IIPENOIABATEIIEM.

8.4. IlIxana oueHKH 00pa30BaTeJbHbBIX JOCTHXKEHU I

HNrorosas arrecranys o JUCHUIUIMHE oneHUBaeTca 1Mo 100-0a/uIibHON MIKaje U
MPECTABIIACT CYyMMY OaJllIOB, 3apabOTaHHBIX CTYJEHTOM IPH BBIMOJHEHUM 3aJlaHUM B
paMKax TeKyIel U MPOMEXYyTOUHON aTTeCTalluu

Ouenka no 4- | Ouenk
Cymma . N
X OannvHou a Tpeobosanus K yposHio 0ceoenus y4eoOHou OUCUUNIUHbI
oannoe
uiKane ECTS
Ol1ieHKa «OTJIIMYHOY» BBICTABIISIETCA CTYJICHTY, €CJIU OH
5. rIyOOKO ¥ IIPOYHO YCBOMJI IIPOrpaMMHBIA MaTepuall,
HCYEPIBIBAIONIE, ITOCIEA0BATEIBHO, YETKO U
90-100 | «OTIMYHON/ A P 9 ’
JIOTUYECKU CTPOMHO €ro U3JIAraeT, yMEeT TECHO
«3a4TECHO» .
YBSI3bIBATh TEOPUIO C MPAKTUKOM, UCTIOJIBb3YET B
OTBETE MaTepuan MOHOTpahUIeCKOU JTUTEPATyPhl
85-89 4 B OneHka «XOpOIIO» BBICTABIIAETCS CTYyACHTY, €CIIA OH
TBEPJIO 3HACT MaTEpHUaJ, TPAMOTHO M 110 CYIIECTB
75-84 | «xoportio» / C P PHAI, TP YIECTBY
W3J1aracT €ro, He JIOMyCKas CYIIECTBEHHBIX
70-74 «3a4TECHO» .
- D HETOYHOCTEN B OTBETE HA BOIPOC
65-69 O1ieHKa «yJI0BJIETBOPUTEIBHOY BBICTABIISIETCA
3 CTYJICHTY, €CJIM OH UMEET 3HAHUS TOJIBKO OCHOBHOTO
Marepuaia, HO He YCBOWJI €ro AETAJICH, JOITYCKAET
«YAOBICTBO HETOYHOCTH, HEJIOCTATOYHO MPaBUIbHbBIC
60-64 | putenbHO»/ E ’ P .
(GhopMYJIMPOBKH, HAPYIICHUS JTOTUYECKOM
«3a4TEHO»
MOCJIEIOBATEILHOCTH B U3JI0KEHUU MPOTrPAMMHOTO
Marepuaia
OueHka «HEYyAOBJIECTBOPUTEIBLHO» BBICTABIISECTCS
5. CTYAEHTY, KOTOPBI HE 3HAET 3HAYUTEIBHON 4acTH
MPOrPaMMHOTO MaTepuasa, TOMyCKAET CYIECTBEHHBIE
«HEYJIOBJIET porp P » A0TLY ym
ommobku. Kak mpaBuiio, oleHka
0-59 BOPUTEIILHO F
| e «HEYHOBJICTBOPUTEIBHO» CTABUTCS CTYIECHTaM,
SAUTEHOY KOTOPbIE HE MOTYT MPOJAOKUTH 00ydeHue 06e3
JIOTIOJTHUTEIIBHBIX 3aHATHUN MO0 COOTBETCTBYIOLIECH
JHUCIUATIINHE

9. IlepeyeHb y4eOHOM JIUTEPATYPbI, HEOOXOAMMOM IJIsl OCBOCHUS JUCHUIJINHbBI

1. 3enkoB, A. B. MeTo/1bl ONTUMAJIbHBIX PELICHUI: yueOHOEe TTocoOue it By30B /
A. B. 3enkoB. — Mocksa: M3natensctBo IOpaiit, 2021. — 201 ¢. — (Brbicuiee
obpazoBanue). — ISBN 978-5-534-05377-7. — Tekct: 3eKTpOHHBIH //
Oo6pazoBatenpHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/473421
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10. IlepeyeHb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKALIMOHHONH  CeTH
«AHTepHeT» (1aJ1ee - ceTb « MHTEPHET»), HE00XOAUMBIX /IJI51 0CBOCHUS AU CIUIIIHHBI

CcoliKu Ha caiimol HCypHAN06 U OUOIUOMEK:

http://www.finansy.ru/ DxoHOMHKa ¥ (PUHAHCHI — TyOJIUKAIINK, CTaTbU, 0030pHI,
aHAJINUTUKA

http://www.ecsocman.edu.ru/ denepanbHblii 00pa30BaTEIBHBIN MOPTAT —
Okonomuka, Comnonorusi, MeHePKMEHT

http://econom.nsc.ru/jep/ BuptyansHas s3xoHOMUYECKass OMOIMOTEeKa
http://www.expert.ru/ XKypHan «kcnepT»

http://www.vopreco.ru/ XXypnHan « Bonmpockl 3KOHOMUKIY
http://www.kommersant.ru/ ExxenneBnas razeta «KoMepcanTb»
http://www.finansmag.ru/ XKypHnan «®uHanc.»

http://www.informika.ru/ O6pa3oBaTenbHbii noptan «MHpopMuKay

Poccuiickue pezynupyiouue opzamnl:

Www.cbr.ru - IlenTpanbHsiii 6ank Poccun

http://www.minfin.ru/ru/ - MuaucrepctBo ¢punancos PD
http://www.fedsfm.ru/ - deaepanbhas ciyx6a 1Mo GUHAHCOBOMY MOHUTOPHHTY
http://www.nalog.ru/ - ®denepanibHas HaIoroBas Ciryxoa
http://www.customs.ru/ - ®enepanbHasi TAMOXKCHHAs CITy)K0a
http://www.rosfinnadzor.ru/ - ®deaepaiibHas ciyx6a GUHAHCOBO-0I0PKETHOTO
HaJ30pa

http://www.roskazna.ru/ - Kasnaueiicrso PD

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

http://government.ru/ - [TpaBurenscTBo PD.

http://economy.gov.ru/minec/main - MUHUCTEPCTBO SKOHOMHYECKOTO pa3BuTHs PD.

Hngpopmayuonnvie acenmcmea:
www.reuters.com -Reuters
www.bridge.com-Bridge Information System
www.cqg.com-CQG International
www.bloomberg.com -Bloomberg
www.afxpress.com-AFX
www.cnn.com-CNN

www.ft.com-Financial Times
www.nytimes.com -New York Times
www.economist.com-The Economist
www.wsj.com-Wall Street Journal
www.fortune.com -Fortune
www.k2kapital.com-K2Kapital
www.rsoft.ru/telerate -Telerate International Inc
www.prime-tass.ru-MA "TIpaiim-Tacc"
www.finmarket.ru-A "®uamapket"
www.rbc.ru-A "PocousaeckoncanTiar"
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http://www.cbr.ru/
http://www.minfin.ru/ru/
http://www.fedsfm.ru/
http://www.nalog.ru/
http://www.customs.ru/
http://www.rosfinnadzor.ru/
http://www.roskazna.ru/
http://www.ach.gov.ru/
http://government.ru/
http://economy.gov.ru/minec/main

www.akm.ru/rus/default.stm-AK&M
www.infoart.ru-UA "Uudo-Apt"

11. MeTOIlI/I‘leCKI/Ie YKa3zanus Jist oﬁyqamumxcsl 10 OCBOCHMIO JUCIHHUIIJIMHBI

B xone m3yuyeHusl AUCHUIUIMHBI CTYJICHTaM PEKOMEHIYETCsl BEUepOM TOTrO JHS,
KOr/1a OBLJIO IPOBEJICHO 3aHSATUE MPOYUTATH JICKIIUIO WIIM IPOCMOTPETh PEIICHUE 3a]1a4
Ha CEMHHape, TAKXKE 3a JECATh MUHYT JO Hadasla JICKUMU Wi ceMuHapa 3a 10 MUHYT
TaKXe MPOYUTATh MPEIbIAYIIYO JEKIHUIO U IPOCMOTPETh MaTepuaibl ceMuHapa. JlaHHbie
peKoMeH1aluK 00yCIIOBIICHBI UCCleIoBaHneM DO0MHray3a.

B coorBercTBUM ¢ KpHBOW 3a0bIBaHMsA DO0OMHTay3a pa3paboTaHbl ClEAYIONINE
PEKMMBI IOBTOPEHUS JIJIS1 HAWTYYIIIETO 3alIOMUHAHUS:

Pexxrmbl MOBTOPEHHUS I HAMITYYIIETO 3alIOMUHAHHUS:

Ecnu ects nBa mHA:

MepBOE MOBTOPEHNE — Cpa3y MO0 OKOHYAHUU YTCHUS;

BTOPOE MOBTOPEHUE — Yyepe3 20 MUHYT NOCIIE MIEPBOTO NOBTOPEHUS;

TPEThE MOBTOPEHUE — YEPEe3 8 YacOB MOCIIE BTOPOTO;

4eTBEPTOE MTOBTOPEHNE — Uepe3 24 yaca IOCIE TPETHETO.

Ecnu Hy>)XHO MOMHUThH OY€HB J0JITO:

MIEPBOE MTOBTOPEHNE — Cpa3y MO OKOHYAHUU YTCHUS;

BTOpO€ NoBTOpeHnEe — yepe3 20-30 MUHYT MOCIE NEPBOTO MOBTOPEHUS,

TpPEThE MOBTOPEHNE — uepe3 | JIeHb mociie BTOPOro;

YETBEPTOE MOBTOPEHUE — Uepe3 2-3 HEAENH MOCII€ TPETHETO;

MATOE MOBTOPEHNE — Yepe3 2-3 MecsIla Mociie YeTBEPTOro MOBTOPEHUS

12.  IlepeyeHb  HUH(POPMAUMOHHBLIX  TEXHOJIOTHMH,  HCHOJb3yeMbIX  MPH
OCYyLIEeCTBJICHHMH 00pa30BATEILHOIO0 MPOLECCa N0 AUCHHUILINHE, BKJIIYAs NepeYyeHb
IPOrpaMMHOro odecreyeHusi U HHGPOPMANMOHHBIX CIPABOYHBIX cHCTeM (TIpH
HEe00X0AUMOCTH)

Hcnonp3oBanne  WHGOPMAIMOHHBIX  TEXHOJOTHH  TPU  OCYIIECTBICHUHU
00pa30BaTEeNBHOTO TpoIlecca MO IUCIUILUIMHE OCYIIECTBISIETCS B COOTBETCTBUHU C
yTBepkIeHHbIM [lonoxenueM 00 ONEKTPOHHON WHOOPMAIMOHHO-00pa30BaATEIHHON
cpene UATD HUAY MUDN.

OnexTpoHHas cucrtema ymnpasieHus oOyudenuem (LMS) wucnonsdyercs ans
peanu3anuu 00pa3oBaTeNbHBIX MPOrPaMM MPH OYHOM, AUCTAHIIMOHHOM M CMELIEHHOM
pexxumMe oOydenus. Cucrema peanusyer Cleayrolue OCHOBHbIE (PyHKINU:

1) co3maHue W yrnpaBiicHHE KIIaCCaMHy,

2) CO3/aHHE KYPCOB;

3) opraHu3zaiys 3aMKucy yJyamuxcs Ha Kypc;

4) mpenocTaBJICHUE IOCTYTMA K yUeOHBIM MaTepraiaM Jiisl yIanuxcs;

5) nyOnuKaius 3agaHuil sl YYCHHKOB,

6) olieHKka 3a/JaHUil ydalIuxcsl, IPOBEICHUE TECTOB M OTCIICKUBAHKE TIporpecca
oOyueHus;

7) opraHu3zaiys B3aUMOCHCTBUS YYaCTHUKOB 00pa30BaTEIBHOTO MPOIIecca.

Cucrema MHTErpUpyeTCsl C JOMOJHUTEIbHBIMU CEPBUCAMU, 00€CIIEUNBAIOLIIIMHU
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BO3MOXKHOCTh MCTOJIB30BaHUS TaKWX (PYHKIMI Kak pabo4Mil KaleHIapb, BUIEO CBS3b,
MHOT OITOJIB30BATCIIbCKOC PCAAKTHPOBAHUC JOKYMCHTOB, CO3/IaHHC (I)OpM OIMPOCHUKOB,
WHTEPAKTUBHAS JOCKAa JJIsI PUCOBAaHMs. ABTOpH3alHs IIOJIB30BATENEM B CHUCTEME
OC}’H_IGCTBJISICTCH HOCpeI[CTBOM KOpHOpaTI/IBHBIX aKKaYHTOB, HpI/IBHSaHHHX K I[OMeHy
oiate.ru.

12.1. Ilepeyenb HHGPOPMALMOHHBIX TEXHOJIOT U

[lpu  ocymecTBiIeHUH  00pa3oBaTENBHOrO  Tpolecca IO  JTUCHUIUIMHE
UCTIOJNIB3YFOTCS CIIETYOIe HHPOPMAIIHOHHBIC TEXHOJIOTHH:
— UCHoJbp30BaHue Tabau4HOTO peaakropa Microsoft Excel;

— OpraHu3aIys B3auMOJCHCTBUS ¢ 00yUYaIOIIUMHICS TTOCPEICTBOM SJICKTPOHHON
noutkl 1 DNOC.

12.2. [lepeyeHb NPOrpaMMHOI0 o0eceYeHH

1. Microsoft Windows 10 Pro misi 00pa3oBaTelbHBIX YUPEKICHUM, JOTOBOP
Nel3223a ot 27.10.2020.

2. Microsoft Office 2010 Professional Plus nnst 00pa3oBatenbHbIX yUpeKICHUH,
noroBop Nel3223a ot 27.10.2020.

3. Kaspersky Endpoint Security myis oOpa3oBaTeIbHBIX YUPEKICHUM, HOTOBOP
Nel3223a ot 27.10.2020.

12.3. [lepeyenb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

JlocTyI K 371€KTPOHHBIM OUOIMOTEYHBIM PECYpPCaM U 3JIEKTPOHHOM OMOIMOTEUHON
cucreme (OBC) ocymecTBisieTcss MOCPEACTBOM  CICHMAIBHBIX — pa3iesioB  Ha
opummansHom caiite UATD HUAY MUOU. OOecneueH AOCTyH K 3JIEKTPOHHBIM
karamoram Oubnuoreku WMATD HUAY MUOU, a Takxke DIEKTPOHHBIM
oOpazoBatenbHbiM pecypcam (DUOC), chopMupoBaHHBIM Ha OCHOBAaHUMU MPSAMBIX
JIOTOBOPOB € MpaBooOjafaTesiMM y4eOHOM M y4eOHO-METOAMYECKON JIMTepaTyphl,
METOAUYECKUX MOCOOUN:

1. Mudopmarmonnsie pecypebl Cetrn Koncynbsrant [Tnroc, www.consultant.ru
(uHpopMalMsi  HOPMATUBHO-TIPABOBOT'O  XapakTepa Ha OCHOBE COBPEMEHHBIX
KOMIBIOTEPHBIX U TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH).

2. DJEeKTPOHHO-OMOIMOTEUHAS cucreMa HUAY MUDU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&
Z 211D=&P21DBN=BOOK.

3. DBC «M3marensctBa Jlanwy, https://e.lanbook.com/; loroBop Ne 10-21-910 ot
16.07.2021. Ha okaszaHue YyCIyr TO MPEJOCTABJICHHUIO JOoCTyna K 0a3ze maHHbIXx ObC
«3narensctBa Jlanby. Cpok aerictBusi: ¢ 01.09.2021. mo 31.08.2022.

4. ba3pl TaHHBIX «NEKTPOHHO-O0nOmoTeyHas cucrema elibrary» (OBC elibrary);
Horosop NeSU-353/2022 ot 14.12.2021. Ha oka3zaHHe yCIyT MO MPEIOCTABICHUIO
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JIOCTYTIA K 3JEKTPOHHBIM BEPCHUSIM MEPUOJIMYECKUX HAYUHBIX M3JaHUM, BKIIOUYEHHBIX B
coctaB 0a3bl maHHbIX «Hayunas snekrponnas oubmmorexka eLIBRARY.RU». Cpox
nevictBust: ¢ 01.01.2022 no 31.12.2022.

5. DnexTpoHHO-OMOMHOTeUHas cucTema «AiOyxkc.py/ibooks.ruy,
http://ibooks.ru/home.php?routine=bookshelf. JoroBop Ne 09-21-910 ot 02.07.2021. ¢
OO0 «AlOykc» Ha OKazaHHME YCIOYr IO NPEIOCTaBIEHUIO JOCTYNMA K AJIEKTPOHHO-
oubnmuoTeunol cuctem «Aibdykc.py/ibooks.ru» Ha meproa ¢ 01.09.2021 mo 31.08.2022.

6. DnextpoHHO-OMOMMOTeUHass cuctema «IObC FOPAWTY, http://urait.ru/;
JloroBop Ne 13-21-910 ot 30.08.2021. Ha oka3aHWE YCIYT MO MPEAOCTABICHUIO JOCTYIIA
K obpasoBarenbHOl miatdopme «IBC FOPAUT». Cpok neiicteusa: ¢ 01.09.2021 mo
31.08.2022.

7. ObC «KoncynbTaHT cTyneHTa», https://www.studentlibrary.ru/ ; orosop
Nel2-21-910 ot 16.07.2021. Ha oka3zaHu€ YCIOYr MO MPEIOCTABICHHUIO JIOCTYyMa K
koMIiekTaM «MeaunuHa, 3apaBooxpanenue», «Kuuru wuzmarenbctBa «DEHUKCY,
«3natensckuii oM MOW», «Kuurm wuznarensctBa «lIpocnekt»: «HOCTpaHHBIE
sa3bIKu», «EcTecTBeHHBIE Hayku», «DKOHOMHMKA M YyrpaBiieHue», «['ymaHuTtapHbie
HayKny, «Opuandeckue HayKu», BXOSIIUM B 0a3y TaHHBIX « DJIEKTPOHHAs OMOIHOTEeKa

TexHudeckoro By3a» (OBC «Koncynbrant ctynenra»). Cpok aeiictBus: 01.09.2021 no
31.08.2022

13.  Onucanue MaTepHAJIbHO-TeXHUYECKOH  0a3bl, He0OXOAUMOIA
OCYLLIECTBJICHHA 00pPa30BaTEJIbLHOI0 MPOLECCa 0 JUCHHIINHE

AJIA

Crermaan3upoBaHHBIX CPEACTB TEXHUUYECKOTO OCHAIIICHUS HE TpeOyeTCs.
14. Uuble cBeleHUs U (MJIH) MATEPUHAJIbI

14.1. Ilepeuensv oopazosamenbHbIX MEXHOI02UIL, UCHOIB3YEMBIX NPU OCYULECHBICHUU
00pazoseamenvHo20 npoyecca no OUCYUNIUHE

Buj 3ansatuit HaumMmenoBanue
JEeKIus AKTHUBHBIX H
Ne | HamMeHOBaHHMe TeMbI ( T, KoaunuecTrBo
CeMHUHAPbI, HHTEPAKTHUBHBIX
nn JUCIHHUIIIHHBI aK. 4.
NPaKTHYECKHUE (¢hopM npoBenenust
3aHATHS) 3aHATHH
[TocranoBKa u peuieHue
7 |3amauyy TMHEWHOTO Jlexus 1 AKTHUBHAA
MIPOrpaMMHUPOBAHUS
['paduueckuit meton
CIIICHUS 3aJ1a4n
g [Pemer A Jlexmus 1 AKTUBHAs
JIMHEWHOTO
IporpaMMHUPOBaHUS
CHUMILIEKC-METOI
9 |pemenus 3agaun Jlexmus 4 AxTHBHas
JIMHENHOT O
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Buj 3anatui HaumMmeHnoBanue
JIeKIHsI AKTUBHBIX U
Ne | HammeHOBaHUE TeMbI ( ’ KosaunvectBo
- R — ceMHMHAapbI, aK. 1 HHTEPAKTHBHBIX
NpaKkTHYeCKue T (¢hopm npoBeneHust
3aAHSATHS) 3aHATHH
IpOorpaMMHUPOBAHUS
ITocraHoBKa U perieHne
3a/1a4 11eJIOYUCIICHHOTO
10 HHIiIeﬁEoro Jlexnms 1 AxXTHBHas
MIPOrpaMMHPOBAHHUS
11 [Meton I'omopu Jlexms 1 AXKTHBHAas
12 |MeTon BEeTBEM U rpaHuIl Jleknus 1 AKTHUBHAas
MS Excel. ITouck
13 peleHs Jlexmus 1 AKTHBHas
JluneliHas 3a1a4a
14 |nnanupoBaHus Jlexuuns 1 AXTHBHas
MIPOM3BOJICTBA
3ajaya 0 pacIInBKe
AxTuBHas
15 |y3kux mect Jlekmus, cemunap 4 ’
HpOU3BOACTBA WHTEpaKTUBHAS
AXTuBHas
16 |TpancnoprHas 3agada Jlekus, cemunap 6 ’
WHTEpPAaKTUBHAS
ITocTanoBka 3agauu
17 |BbIyKJIOTO Jlexus 1 AKTHBHas
POTpaMMHUPOBAHUS
Ycnosus Kapymia—Kyna—
18 Taxkepa Py Y Jlexuns 1 AKTHBHas
19 MeTo1 BO3MOKHBIX Jexiys, ceMunap 9 AKTHBHas,
HaIlpaBJICHUN ’ MHTEPAKTUBHASA
MeTtop yCII0BHOTO AxTuBHaA
20 Y Jlexrusi, ceMuHap 2 ’
rpaJiieHTa WHTEpPaKTUBHAS
Mertoa mtpadHbBIX AKTHUBHas
21 b : N padp Jlexuust, ceMuHap 2 ’
VHKITAH WHTEpPAaKTUBHAS
Pemenue 3agau
29 HEJIMHEHHOI'O JleKims, ceMuHa 9 AKTHBHa,
MIPOTPaMMHUPOBAHUS B ’ P WHTEpaKTUBHAS
nmakere MS Excel
OcCHOBHBIC TTIOHSTHS
23 Teopii rpados Jlexus 1 AKTUBHas
. AKXTHUBHas
BO PEIICHUI 1S, CEMUH :
24 |lepeBo pelie Jlexuust, ce a 1,5 ’
WHTEpPAaKTUBHAS
o5 Onpenenenue Jexiys, ceMunap 1 AKTUBHaA,
KpaT4yauIiero nyTu ’ MHTEPAKTUBHASA
26 [TocTpoenue Jex1us, cemuHap 1 AxTHUBHaA,
KOMMYHHKAIMOHHOU ’ MHTEPAKTUBHAS

78



Buj 3anatui HaumMmeHnoBanue
JIeKIUA AKTUBHBIX U
Ne | HammeHOBaHUE TeMbI ( ’ KosaunvectBo
CeMHHAPBDI, HHTEPAKTHBHBIX
nn AUCUMILTHHBI aK. 4.
NpaKTHYEeCKHE (¢hopm npoBeneHust
3aAHSATHS) 3aHATHH
CeTH MUHUMAJILHON
JUTUHBI
CeTteBoe MIaHUPOBAHUE U AKTHUBHaA,
27 Jlekiusi, ceMuHap 1
YIPaBJICHHUE MHTEpPaKTUBHAS
VYnpasneHne npoeKkTamu
C HEOIIPEIEIIEHHBIM AXTuBHaA
28 P Jlexrusi, ceMuHap 1 ’
BPEMCHEM BBIITOTHEHUS WHTEPaKTHUBHAS
pabot
CtouMOCTh MpOEKTA.
AKTUBHa,
29 |OnTtumuzanus cereBoro | Jlekuus, ceMuHap 1
WHTEPaKTHBHAS
rpaduka
30 |I'paduk 'anTa Jlexmus 0,5 AKTHBHAas
Mojiennb MeXOTpPacIeBOro AXTUBHas
31 : P Jlexuust, ceMuHap 4 ’
Oananca (JIeoHTheBa) MHTEpPaKTUBHAS
AKXTHBHas
32 |MaTtpuuHbI€ UTPHI Jlexuust, ceMuHap 7,5 ’
MHTEpPAaKTUBHAS
[IpunsiTHE pelieHul B
AKTUBHa,
33 |ycrnoBusx Jlexuusi, ceMuHap 7,5
WHTEPaKTHBHAS
HEONPEEICHHOCTH
AXTuBHas
34 |buMaTpu4HbIC UTPbI Jlekmusi, ceMuHap 6,5 ’
WHTEPAKTUBHAS
AXTUBHas
35 |HenpepbiBHBIE UTPBHI Jlekmusi, ceMuHap 6 ’
MHTEpPAaKTUBHAS
AxTHBHas
36 |[To3unMoOHHBIE UTPHI Jlexuusi, ceMuHap 2 ’
WHTEpPaKTUBHAS

14.2. ®@opmbl opzanuzauuu camocmosmenvHoul padomvt oOyuarowuxcsa (memol,
8bIHOCUMbBIE ONA CAMOCHOAMEIbHO20 U3YYEHUA; 6ONPOCHL 071 CAMOKOHMPOJIs;
Munoevle 3a0aHus 0711 CAMONPOBEPKU)

HUCITONB30BAHUEM

Ne | HaummeHoBaHue Bomnpoc Kous-Bo | ®opma npoBepku

1| TeMbI aK. 4.

1 | CuMIiuiekc-MeTox Onucanue anroputMa 2 KonTposbHas
peleHns 3a1a4u CHUMILIEKC-METO/a, pabora Ne 1
JIMHENHOTO 3aJ1a4u, KOTOPbIE JlomanHss
IIPOTPaMMUPOBAHUS | PEIIAIOTCS C €ro pabora Ne 1
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Ne | HaummeHoBaHue Bomnpoc Kous-Bo | ®opMma npoBepku

n TeMBbI aK. 4.

2 | Meton I'omopu Onucanue aaropurma 2 KonTponbHas
metoaa ["'omopw, paborta Ne 1
3a/1auu, KOTOphIE JomarHsist
pelarTCs ¢ ero pabota Ne 1
UCIIOJIb30BaHUEM

3 | Meron BeTBel u Onucanue aaropurma 2 KouTtponbHas

rpaHuIl METO/a BETBEH U pabota Ne 1
TpaHUIL, 3a]1a4H, JlomanHsis
KOTOPBIE PEIIAIOTCS C pabora Ne 1
€r0 UCII0JIb30BaHUEM

4 | MS Excel. ITouck Onucanue anropurma 4 Jlomannss

peLIeHus WCIIOJIb30BaHMUs MTAKETa pabora Nel
WHCTPYMEHTOB MS
Excel. Ilouck pemenus
5 | IlocranoBka 3amaun | Onucanue 3aaad, 0,5 Onpoc
BBITYKJIOTO perraeMbIX METOIaMU
POrPaAaMMHUPOBAHMUSI | BBIITYKJIOTO
IPOrPaAMMHUPOBAHHUSI
6 | YcnoBus Kapyma— | @opmynupoBka 0,5 Onpoc
Kyna—-Takkepa ycnoBusi Kapyma—
Kyna—Taxkkepa, ee
B3aUMOCBSI3b C
7 | Metoa Bo3MOXHBIX | OnucaHue aaroputMa 2 Omnpoc
HaIpaBJICHUN

8 | Merox ycnoBHoro | Omucanue aaropurma 2 Ompoc

rpajiieHTa

9 | Meron mitpadubix | Onucanue aaropurma 2 Onpoc

byHKIUH

10 | Pemenue 3amau Onucanue anroputMma 1 Onpoc

HEJIMHEIHOTO UCIIOJIb30BAHUS MTAKeTa

MIPOrPaAaMMUPOBAHUS | HHCTPYMEHTOB

B makere MS Excel | MS Excel. ITouck
DECIICHU A

11 | MaTtpuunsblie urpsl | OniMcaHue alropuTMoB 2 KonTtponbHas
penieHus 3aaad (nx2, pabota Ne 3
2xm, nxm, 2x2) Jlomarnnss

pabora Ne 3

12 | ITpunsitue peumenuii | OnrcaHue KPUTEPUEB, 2 KonTtponbpHas

B YCJIOBUSX UCIIOJIb3YEMBIX IIPU pabota Ne 3
HEONPEEICHHOCTH | pEUICHUH 3a7a4 Jlomarnrasist

pabora Ne 3
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Ne | HaummeHoBaHue Bomnpoc Kous-Bo | ®opMma npoBepku
n TeMBbI aK. 4.
13 | BumaTtpuunsie urpsl | Onrcanue anropuTMOB 4 KontponbpHas
penieHus 3a1au padorta Ne 4
JlomarHss
pabota Ne 3
14 | HenpepbiBHBIE Onucanue anropuTMOB 6 KonTposbHas
UTPbI penieHus 3a1au pabora Ne 4
Jlomarsss
pabora Ne 3
15 | [To3uninoHHBIE Onucanue anropuTMOB 6 Ompoc
UTPbI penieHus 3aaay
16 | U3nepxku dopmyIHpOBKa, 3 Jlomarusis
IIPOU3BOJICTBA, X | ONKCAHUE AJTOPUTMOB pabora Ne 4
OTpe/ieNieHHeE, pelIeHus 3a1a9
TIPUHITATT
MUHAMH3AITIN
17 | Makcumu3zanus DopMyIMpPOBKa, 3 Jlomannss
MPUOBLIN U CTIPOC | ONTMCAHKE AITOPUTMOB pabota Ne 4
Ha PecypcHl, pelIeHus 3a1a9
oIpesieTICHUE
o0beMa BhITyCKa
bupmoit
18 | KonkypeHnTHas DopMyJIUPOBKa, 3 Jomannusis
bupma, ONMCaHUE AIITOPUTMOB paborta Ne 4
yhpasisiemast perieHus 3a1a4
TPYJIOM B
KpPaTKOCPOUYHOM U
JOJITOCPOYHOM
epUoIax
19 | Monomnomnus DopmyJIUPOBKa, 3 Jomannusis
ONMCAaHUE AJITOPUTMOB padota Ne 4
20 | [lenooOpazoBanne | opmyInupoBKa, 3 JlomanrHsist
ONMCAaHUE AJITOPUTMOB padota Ne 4
21 | Onuromnonus DopMyIUPOBKA, 3 JloMarHsis
OTHMCAaHWE AJITOPUTMOB paborta Ne 4
22 | Dddekt DopMyJIUPOBKA, 3 Jomannusis
MYJIBTHILUIMKATOPA | ONMCAHUE aJTOPUTMOB paborta Ne 4
23 | CkopocTh dopMyIHpOBKa, 3 Jlomarsss
oOpallleHus JeHer ONMCAaHHUE AJITOPUTMOB padora Ne 4
24 | 3akon OykeHa dopmyIUpOBKa, 3 Jlomarusis
OMKCaHUE AITOPUTMOB pabora Ne 4
pEIIeHHUs 33]1a4 C €ro
UCI0JIb30BAHUEM

14.3. Kpamkuii mepmunonozuueckuii cioeapb

81



JAuHaMHUYecKoe NMporpaMMHpPOBAaHME — MAaTEeMaTHYECKMM METOJ HaXOKICHMS
ONTHUMAJIBHBIX PEHIEHUH MHOTOIIArOBbIX (MHOTO3TANIHBIX ) 3a/1a4.

NvmuTanmoHHoe MOJeJIMPOBaHME - MOUIHBIA W YHHUBEPCAIBHBIM METOM
UCCIIEIOBaHMUSI U OLEHKH 3(()EKTUBHOCTU CHCTEM, MOBEICHHE KOTOPBIX 3aBHCHUT OT
BO3JICHCTBHSI CITy9alfHBIX (PaKTOPOB.

MaremaTnyeckasi MoJeJib - 3TO CUCTEMa MATEMAaTUYECKUX COOTHOIIEHUH, B
abcTpakTHOU (popMe ONMUCHIBAIOIIMX U3YYaEMBIi MPOIIECC WIIU CUCTEMY.

MaremaTn4eckoe NPOrpaMMHPOBAHME — HCIOJIb30BAaHUE MATEMATUYECKUX
METO/IOB U MOJIEJIeH ISl pelIeHust mpo0ieM MporpaMMHUPOBAHUS.

MoaenupoBaHue - MPOLECC, TOCPEICTBOM KOTOPOrO UCCIIEIOBATENb CTPEMUTCS
MOHATh OIPEAECIEHHBIE ACHEKThl PEaJbHOM KU3HU. MOJenp SBISETCS YHPOIIECHHBIM
BapUAHTOM JECHUCTBUTENBHOCTH, COINIACOBAHHBIM C 3a7a4aMu ucciieoBarens. OQuH U TOT
e O0BEKT B 3aBUCUMOCTH OT LI€JIEH UCCIEI0BAHUS, MOKET UMETh Pa3HbIE MOEIIH.

IIporpaMmmupoBaHHe — IPOLIECC PACTIPEIETICHUS PECYPCOB.

Teopusi rpagoB - pasznen IUCKPETHOM MAaTEMATHUKH, MCCIEAYIOIIMM CBOWCTBA
KOHEYHBIX MHOECTB C 3aJaHHBIMM OTHOLIEHUSAMHM MEXAY HX 3JeMeHTaMH. Kak
NPUKJIaJHAs JUCLMIUIMHA Teopust rpad)oB MO3BOISET ONMUCHIBATH U UCCIEA0BATH MHOTHE
TEXHUYECKUE, IKOHOMHUECKHUE, OMOIOTMUYECKUE U COLUATIbHBIE CUCTEMBI.

Teopuss urp - MareMaTH4ecKHil METOJ W3Y4YEHUs ONTHMAJIBHBIX CTpAaTeruil B
«UTPax», B KOTOPBIX YYACTBYIOT JIB€ U O0Jiee CTOPOH, IPECIEAYIOUINX Pa3IMUHbIE LIEH,
[IPUYEM PE3YyJIbTAT, IOJYYEHHBIN KaXXIOW U3 CTOPOH IPU peanu3aluy ONpeIelICHHON
CTpPaTEruu, 3aBUCUT OT IEUCTBUN APYTUX CTOPOH.

Teopust MaccoBOro 00CIy:KHBAHUS WM CHCTEMbI MACCOBOI0 00CIYKMBAHUSA
- 9TO TAKHE CUCTEMBI, B KOTOPHIE B CITy4aiiHbIE MOMEHTBI BPEMEHU MMOCTYNAIOT 3asIBKHA Ha
oOCiTy’KMBaHUe, TMPU HTOM MOCTYMUBILIME 3aiBKH OOCIYXHBAIOTCA C MOMOUIBIO
UMEIOIINXCS B PACIOPSYKEHUN CUCTEMBI KaHAJIOB OOCITYKUBAHMSL.

JKOHOMHUKO-MATEMAaTHYeCKass MoOJAeJdb - OTO MaTeMaTH4ecKas MOJEINb,
npeaHa3HaYeHHas JJIs1 UCCIEA0BAHMS SKOHOMHYECKOU MPOOIEMBI.

15. OcobOenHoCTH peasu3aluu AUCHUIVIMHBI 1 HHBAJIU/I0B U JIUIL €
OrpaHNY€eHHBIMU BO3MOKHOCTAMMU 3/10POBbSA

B cootBeTcTBUU ¢ MeTOAMUECKUMU peKoMeHaanusamMu Munoopuayku PO (yTB. 8
anpens 2014 r. Noe AK-44/058H) B Kypce TpeanoiaraeTcs MCIoib30BaTh COIMAIBLHO-
aKTUBHBIC W PEQIICKCUBHBICE METOJAbl OOYYCHHS, TEXHOJOTHU COIMOKYIHTYPHOU
peabmwimrtanuu obOydvaroruxcst ¢ OB3 ¢ menbio okazaHus TMOMOIM B YCTaHOBJICHUH
MOJTHOLICHHBIX MEKJIMYHOCTHBIX OTHOIIEHUM.

OOyueHue JInIl ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSMH 3JI0POBbSI OCYIIIECTBIIICTCS C
Y4ETOM UHIUBUAYAJBHBIX MICUXO0()U3NIECKUX OCOOCHHOCTEH, a JJIsl MHBAJIUJIOB TaKXKE B
COOTBETCTBHUH C UHAUBUIYATLHON TPOrpaMMOi peabuIuTallud MHBAIUIA.

Jasi Ui ¢ HapylIeHHeM CJIyXa BO3MOXHO MpeaocTaBieHre HHGOpMALMU
BU3yaJIbHO (KpaTKUM KOHCHIEKT JIEKIMH, OCHOBHAs W JIOMIOJHUTEIbHAS JUTEpaTypa), Ha
JICKITUOHHBIX U MPAKTUYECKUX 3aHATHUSAX JOMYCKAETCs MPUCYTCTBUE aCCHUCTEHTA, a Tak
e, CypAONEepeBOAYUKOB U TU(PIOCYPIOTEPEBOTUMKOB.

OueHka 3HaHUM CTYJACHTOB Ha NPAKTUYECKUX 3aHATUSX OCYLIECTBIISIETCS Ha
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OCHOBE MHCbMEHHBIX KOHCIIEKTOB OTBETOB HAa BOIPOCHI, TMCBMEHHO BBIIIOJHEHHBIX
IIPAKTUYECKUX 3aTaHUM.

Jlokiag Tak ke MOXXET ObITh NpPEeJoCTaBlIeH B MHUCBMEHHOH ¢Gopme (B BHE
pedepara), mpu 3ToM TpeOOBAHUS K COACPNKAHUIO OCTAIOTCSA TEMH XKe, a TpeOOBaHHs K
KAueCTBY M3JI0KE€HHUA Marepuana (IMOHSATHOCTb, KA4E€CTBO PEYH, B3aUMOJIECHCTBUE C
ayJIMTOPHEN U T. 1) 3aMEHSAIOTCS Ha COOTBETCTBYIOIINE TPeOOBaHUs, NPEABSIBISAEMBIE K
NUCBMEHHBIM paboTaM (KauecTBO O(OPMIIEHUS TEKCTa M CHUCKA JIUTEPaTyphl,
I'PaMOTHOCTb, HAJIMUKE WILTIOCTPALIMOHHBIX MaTepUaIoB U T.1.)

C y4eToM COCTOSIHUS 340pPOBbsI IPOCMOTP KHHO(QUIbBMA C MOCIEAYIOIINUM
aHaJIN30M MOXET OBbITh IPOBEJAEH J0Ma (HalpuMep, MpU HEOOXOAUMOCTH JOIOJHHU-
TENbHOM 3BYKOYCWIMBAIOIIEH ammnapatrypbl (HaylmIHMKH)). B TakoMm ciydyae CTyIOeHT
OPEIOCTaBIsACT  NUCbMEHHBIM  aHANU3,  COOTBETCTBYIOIUMN  HPEIbSABISEMBIM
TpeOOBaAHUSIM.

[IpomexxyTouHast arrectanysi AJiA JUL C HAapyUICHUSIMH CIIyXa IMPOBOJUTCSA B
NUCbMEHHOM (hopMe, MPU 3TOM MCHOJB3YIOTCS OOIIMe KpuTepuu oleHuBaHus. llpu
HEO0OXOMMOCTHU, BPpEMS MOATOTOBKU Ha 3aYETE MOKET OBITh YBEITUYEHO.

JUist M ¢ HapyLIeHHeM 3peHHsl JIONYCKAeTCs ayJuajbHOE MPEAOCTaBIICHUE
uH(popmanuu (HampuMep, ¢ UCIOJIb30BAHUEM MPOTPAMM-CUHTE3aTOPOB PEUH ), & TAK KE
UCIIOJIb30BAaHUE HA JIEKIHSAX 3BYKO3alKCHIBAIOIINX YCTPOMCTB (IMKTO(POHOB U T.I.).
JloryckaeTcsi IpUCYTCTBHE Ha 3aHATHSAX aCCUCTEHTa (IIOMOIIHHUKA), OKa3bIBAIOIIETO
00yyaroIuMcs HEOOXO0AUMYIO TEXHUYECKYIO TTOMOILIb.

OneHKa 3HaHUM CTYyIEHTOB HA CEMUHAPCKUX 3aHATHIX OCYLIECTBIISIETCS B yCT-HOU
¢dopMe (Kak OTBETHI Ha BOIIPOCHI, TaK M MpakTHueckue 3ananus). [Ipu HeoOxogumoctu
aHain3a (QuibMa MOXeET ObITh 3aMEHEH ONHMCAHHWEM CUTYallud MEXITHHUYECKOIro
B3aUMOJICUCTBHUS (HA OCHOBE OIIbITAa PECHOHJIEHTA, XYJOXXECTBEHHOM JIMTEpa-Typhl U
T.1.), TO3BOJIIOIIMM OIICHUTh CTENEHb C(HOPMUPOBAHHOCTU HABBIKOB BIIAJCHMUS
METO/IAMH aHAJIM3a U BBISIBICHUS cieU(PUKHA (QYHKIIMOHUPOBAHUS U PA3BUTHS IICUXUKH,
MO3BOJISIOIIMMU  YYUTHIBATh BIMSAHHE OSTHUYECKHX (akTopoB. Ilpu mnpoBe-neHun
MPOMEKYTOUHOM aTTECTALMU JUIs JIUL] C HAPYLLIEHUEM 3PEHUS TECTUPOBAHUE MOKET ObITh
3aMEHEHO Ha YCTHOE cOOece10BaHNE M0 BOMPOCAM.

Jluna ¢ HapyumeHMsIMU ONOPHO-ABHUIaTeJbHOI0 aNNapara HEe HYXIAlTCsi B
0coObIX (popMax mpeaocTaBieHUs: y4eOHbIX MaTepuaioB. OHAKO C YYETOM COCTOSHUS
3JI0POBBS YaCTh 3aHITUNA MOXET OBbITh peann30BaHa AUCTAHIMOHHO (IIPU MOMOIIU CETU
«UHutepHer»). Tak, mpu HEBO3MOXHOCTU TMOCEUICHHS JIEKIIMOHHOTO 3aHSTHUSI CTYAEHT
MO>KET BOCIIOJIb30BaThCA KPATKUM KOHCIIEKTOM JIEKLIUU.

IIpy HEBO3MOKHOCTH IOCEHICHUS MPAKTHUYECKOrO0 3aHATHS CTYIEHT JIOJKEH
IIPEIOCTABUTh MMCbMEHHBIN KOHCIIEKT OTBETOB Ha BOIPOCHI, IMCbMEHHO BBINIOJIHEHHOE
IPaKTUYECKOE 3aJJaHUE.

Jlokyiag Tak k€ MOXXET ObIThb NPEJOCTaBiIeH B MUCbMEHHOW ¢opme (B BHIE
pedepara), ipu 3TOM TpeOOBaHUS K COAEPKAHUIO OCTAIOTCS TEMHU XKe, a TpeOOBaHUs K
KAueCTBY M3JIOKE€HUS Marepuana (MOHSATHOCTh, KaueCTBO PEUH, B3aMMOJICUCTBHE C
ayJIMTOpUEN U T. J1) 3aMEHSIOTCSI HA COOTBETCTBYIOIME TPEOOBaHUS, IPEAbSIBISIEMbIC K
NUCbMEHHBIM paboTaMm (KauecTBO O(OpMIIEHHs TEeKCTa U CIUCKa JIMUTEpPaTyphl,
IPaMOTHOCTb, HAJIMYUE WILTIOCTPALIMOHHBIX MAaTEPUANIOB U T.1.).

[IpomexxyTouHasi arrectauus Uisl JUL C HApYUICHUSIMH OMOPHO-IABUTATEIBHOIO
anrmapara MpOBOJUTCS Ha OOIIMX OCHOBAaHUAX, IPU HEOOXOAMMOCTH MPOLEaypa 3auera
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MOKET OBITh peaIn30BaHa JUCTAHITMOHHO (HapUMep, MPU MOMOIIH ITporpamMmel Skype).

JInst 3TOro Mo JAOTOBOPEHHOCTH C MpENojaBaTelieM CTYJIEHT B OMNPE/IEICHHOE
BpeMsl BBIXOJIUT HA CBS3b ISl IPOBEACHUS MPOLEAyphl 3aueTa. B TakoM citydae 3ader
claeTcs B BUjE coOeceT0BaHMsI 10 BompocaM (M. popMbI MPOBEACHUS IPOMEKY TOUHOM
aTTeCTalluM JJIsl JIWI C HapyIIeHUsIMU 3peHus). Bompoc u mpakTuyeckoe 3ajaHue
BBIOMPAIOTCS] CAMUM TIPETIOJIaBATEIIEM.

[Tpumeuanne: @OHIBI OLEHOYHBIX CPEJICTB, BKJIIOYAIOIIME THUIIOBBIC 33JIaHUS U
METO/Ibl OLICHKH, KPUTEPUH OLICHUBAHUS, TTO3BOJISIONINE OLEHUTh PE3YJIbTAThl OCBOCHHUS
JAaHHOW TUCIUILIMHBI oOyuaromumucsa ¢ OB3 moryt BxoauTs B coctaB PITJ[ Ha mpaBax
OTACJIBHOIO IOKyMEHTA.

IIporpammy coctaBuJI:

FO.H. AGpocbkuHa, TOUEHT OTACICHUS COIMaTIbHO-IPKOHOMUUECKUX HayK,
KaHAUAAT IKOHOMUYECKUX HAYK, JOLICHT

PenenseHThI:

M.M. T'azanueB, aupektop OOO «Onucces», OTOKTOP SKOHOMHYECKHUX HayK,
JOLIEHT

C.A. HoBocaioB, AOIIEHT OTJEICHUS COIMAIbHO YKOHOMUYECKUX HAYK, KaHAUAAT
AKOHOMHWYECKHUX HAYK, JTOLIEHT
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JHUCT COTJIACOBAHUSI PABOYEM ITPOT'PAMMBI JUCIATLIVMHBI

[IporpamMma paccMOTpeHa Ha 3aceTaHuU
otneneHusi CounaabHO-35KOHOMUYECKHUX
HayK

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