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Iacnopr ¢onaa OUEeHOIHBIX CPEACTB M0 y4eOHOkH JHCHHIIHHE
1. B pesymbraTe wm3ydenus jaucuumesl «Mccnenosadue onepanui» y
00yJarOIUXCsI JOJDKHBL OBITH COPMHUPOBAHBI CJACAYIOMIE KOMIETEHIMH:

Kareropus
Koa u HaHMeHOBaHHE HHANKATOPA
(rpynmna) Koa u HaHMeHOBaHHe KOMIETEHUHH
o AOCTHXKEeHHH KOMNETCHIHH
KOMIeTeHIHIi

CucreMHOe " VK-1. CniocoGeH oCyIEecTBIATE U yi.11.

KpPHTHYECKO® TIOWCK, KPHTHYECKHi aHaIH3 1 BriGupaeTt HCTOYHHKM HHOpMALIMH, a[IeKBATHBIE
MBILIIEHHE cuHTe3  MHGOPMALMH,  TIPUMEHATH | [OCTABIEHHBIM 3a7a4aM M COOTBETCTBYIOLIHE

CHCTEMHBI MOAXOA [N pEIeHUs | HAYYHOMY MHPOBO33PEHHIO.

MNOoCTaBJIEHHBIX 3a1a4

HU]llyk.12.

JleMOHCTPHpPYET YMEHHE PACCMATPHUBATD
pasnHYHbIC TOYKH 3pEHNA Ha MOCTaBICHHYIO
3a/a4y B paMKax Hay4HOIro MHPOBO33peHHA H
Onpeaes Tk paluHoHaIbLHbIe HICH.

Allyk.13.

BBISBIAET CTENEHb JOKA3aTeIbHOCTH Pa3IHIHBIX
TOYEK 3peHHA Ha MOCTABIEHHYIO 3a1aiy B paMKax
HAYYHOI0 MHPOBO33PEHHA.

Pa3pa6otka 1

VK-2. Cnioco6eH onpeaenaTs Kpyr

YK-2.1.

peanuzanus 3ajay B paMKaxX MocTaBleHHOH tend 1 | PopMyaupyeT 3aiauyl B COOTBETCTBHH C
MPOEKTOB BHIOMpPATE ONTHMAaJIBHEIE CIIOCO0B! HX LIEJIBIO MPOeKTa
peLieH A, HCXOAA H3 YK-2.2.
NEHCTBYIOLIMX MPABOBEIX HOPM, JleMoHCTpUpYeT 3HAaHHE TIPABOBBIX HOPM
HMEIOILHXCA PECYPCOB H JIOCTMKEHHA MOCTABIEHHOMH LIeNH B cdepe
orpaHH4YeHHN peanu3aluy NpoeKTa
VK-2.3.
JleMOHCTpHpYeT YMEHHE ONpeneniTh
HMMEIOLLHECS PECYPCHI JUIA IOCTUKEHHUA
LIEJIH TIPOeKTa
VK-2.4.
AprymMeHTHPOBaHO OTOWpAET M peanu3yeT
paziuuHEle crocoOpl pelieHus 3a1a4 B
pamKax IEeu MpoeKTa
OcymecTBieHHe [MKO-1. Criocoben TIKO-1.1. CoMecTHO ¢ 00y4arOIUMHCA
npodeccHOHANEHOH OpraHu3oBaTh thopMynupyeT npodIeMHYHO TEMAaTHKY
NeSTeNbHOCTH g | MHAMBHIYaIBHYIO H yueOHOro NnpoeKTa.

COOTBETCTBHMH C
HOPMAaTHBHO-
MPABOBBIMH ~ aKTaMH
B cepe
obpazoBaHus H
HOpMaMH
npodeccHoHaNbLHOH
ITHKH

Opranusaius
WHIMBHAYANbHOH H
COBMECTHOH
yueOHoi
JIeATENBHOCTH
o0yvaroux B
COOTBETCTBHH c
TpeCoBaHHAMHU
@I'OC, B TOM 4Hucne
00y4alommXCs v
0coBbIMH
obpa3zoBaTeabHBIMH
NOTpeGHOCTAMH

COBMECTHYIO yueOHO-TIPOEKTHYIO
HeATeNBHOCTE

obyuaiuxcs B
COOTBETCTBYIOLIEH

npeaMeTHoi obnacTu

[MKO-1.2. Onpepenser colepiKaHue U
TpeboBaHuia K

pesyibTataM UHAMBHAYalbHOH 1 COBMECTHOM
yueOHO-TIPOEKTHOH JeATeIbHOCTH

TTKO-1.3. [TnanupyeT H OCYLIECTBIACT
PYKOBOZCTBO AeHCTBHAMH 00y4aloLuXcs B
MHAMBUIYaJIBHON H COBMECTHOIT yuebHo-
MPOEKTHOI AeATeNEHOCTH, B TOM YHCTIE B OHTIAHH

cpene




2. [IporpaMma olleHHBaHNs KOHTPOIUPYEMON KOMITETEHIIHH:

Ko
Konrponupyembie MoxyJim, A .
Texymast KOHTPOJIHPYeMOii HaumenoBanue
pasaensl (TeMbl) AHCIHHIIHHBI
aTTecTaIHs KOMIeTeHIHH OLICHOYHOI'0 CPeICTBA
H HX HAHMEeHOBaHHE
(HJIH ee YacTH)
1 Monenu nuHeHOTo VK-1, VK-2, IIKO- | JIaBopaTopHsie pabOTHI
IIPOrpaMMHUPOBaHUS 1
YK-1, YK-2, I[IKO- | Bonpocs! s
) Monenn HelMHEHHOTO 1 KOHTPOJILHOM paboTH,
[IPOrpaMMHPOBAHUS 3alaHus 1abopaTOPHEIX
padot
YK-1, ¥K-2, IIKO- | Bompocs! g
1 KOHTPOJIbHOM paboThl,
3 CrnenuampHBIe MOJEIH
3aaHus J1JabopaTopHBIX
pabot
IIpomeskyTouHast aTTecTanHs Kox HaumenoBanue
KOHTPOJIHpYeMOii | OIeHOYHOro cpegcTBa™*
KOMIeTeHIHH

(miIH ee yacTH)

YK-1, YK-2, [IKO-1

Tecr
Bompocs! K 3K3aMeny




VTBEPXJIAIO

3aB. Kadenpoil mHOpMaTHKU 1
IpOrpaMMHON MHIKCHEPHH,
JIOLIEHT JLA. Taryneckas
«Z7» 09 2023 r.

Bonpockl K 3K3aMeHy
o muenumunne «Fccaenoanne onepanuin
nis crynentos 11T kypea
panpasJjenus «llexaroruiecxkoe oOpa3zoBaHHE»
npoduias «MAudopmaruka H pHpoOpMANOHHbIE TEXHOJIOTHH B o0pa3oBaHHI,
5 cemecTp

1. OcHOBHBIE MOHITHS, LIENb U 334a4H UCCIIeIOBaHMS oneparuii.

2. Knaccudukanus 3a1a4 MaTEMaTHICCKOTO IpOTpaMMHPOBAHHUSL.

3. Obmas 3ajada JIMHEHHOro IpOrpaMMUPOBAHHA. KOHOMHUKO-MaTeMaTHYecKass MOJEb
3a7auy JIMHEHHOTO IIPOrpaMMUpPOBAHHSL.

4. CranjapTHas W KaHOHMYecKas (popma 3ajadu numeitsoro mporpammuposanus. Ilepexon
OT CTaH/IapTHOM 3alUCHU 33/1a4M K KAHOHUYECKOH.

5. DjeMeHTHl TE€OMETPUM BBIMYKIBIX MHOKECTB. OCHOBHBIE TEOPEMBI 0O BBITYKIBIX
MHOKecTBax. ['eoMeTprdyecKas HHTEPIpeTalns 3a1a% JIMHEIHOTO POrpaMMHPOBAHUSL.

6. CpoiicTBa 3aja4M JIMHEHHOro IPOrpaMMUPOBAHHS. MarpuuHas W BEKTOpHAdA (hopMEL
sarmcy. OCHOBHBIE TEOPEMBI O BHIITYKJIOM N-MEPHOM MHOI'OTPAHHIKE peIIeHUH.

7. TeomeTpudeckuii METOA pEIICHHS 33/ad JIMHEHHOro TPOrpaMMHPOBAHHSL. O06macTb
pemeruit. O67acTh JOIMYCTUMBIX pemenmit. JInanya ypoBHs. I'paiuenT GyHKIMH.

8. paputdeckoe pemieHHe — 3a1adu JUHEHHOrO [POrpaMMHMpOBaHHA €O  MHOTHMH
epeMeHHBIMH.

9. CHMIUIEKCHBINH MeToj. I'eoMeTpHYecKUil CMBICI M OCHOBHBIC STarbl CHMILIEKC-METO/A.
KpuTepmit ONTHMATbHOCTH HaH/ICHHEIX perieHHH.

10. OmnpeneneHne MEPBOHAYAIBHONO  JOMYCTHMOTO 0a3uCHOrO pelieHus 3ana4d
JAHHEWHOTO NMPOrpaMMHUpPOBaHHAL. Ocobble cllydan CHMILICKCHOIO METO/d.

1% Tabimunas peanu3alus CHAMILIEKC-MCTOA. AJNTODUTM COCTABIICHMS CHMIUICKC-
a6, Pazpemaromuii dneMeHT. 11paBuiio IpIMOYTObHIKA. Kpurepuii onTHMaIbHOCTH.

12. JIBoiicTBEHHBIE  3aladd. OKOHOMHYCCKOE HeTonKoBaHme W (OPMYJIHPOBKA
JBOMCTBEHHOM 3a1a4M.

13. CpoiicTBa B3aMMHO JBOMCTBEHHBIX 3aja4 JIMHEHHOr0 IPOrpaMMHpPOBAHHUAL.
AJITOPUTM COCTaBJICHUS JBOitcTBEHHOM 3a1a4H. OCHOBHEIE TEOPEMBI JIBOMCTBEHHOCTH.

14. JIBOiiCTBEHHBIH CHMILIEKC-METO/L.

I3 TTocTaHOBKA TPAHCIOPTHOM 3ajauun M €€ MaTeMaTHdeCcKasd MOJI€/Ib. 3aKpBITas
TpaHCIOPTHAS 3a1a4a.

16. ITocTpoeHue OMOPHOIO PEHICHHA TPAHCHOPTHON 3aaul METO/IOM «ceBepo-3amaaHoro
yriay.

17. TlocTpoeHue ONOPHOTO PEIICHUA TPAHCIIOPTHOH 33J[a4uil  METOJOM «HAMMEHbBIIEH
CTOMMOCTHY.

18. Kpurepuii ONTHMaJBHOCTH 6a3uCHOro paclpee/icHns MOCTaBOK. Ornenka cBOOOIHOM
xneTku. TeopeMsl 0 HUKJIE NepecyeTa.

19. PacnpefenuTeNbHBIA METO PEIICHHAA TpaHCcIOpTHO# 3anadu. Teopema O MOTCHIHATAX.
[IpaBuiI0 HAXOXKACHHUA OLIEHOK cBOOOIHBIX KIIETOK.

70. TlocTAaHOBKA M CBOMCTBA 3a/a4d HEITHHEHHOrO IpPOrpaMMUPOBAHMAL. Knaccuukars
3a/1@9 ¥ METOJI0B HEJIMHEHHOr0 IPOrpaMMHIPOBAHNSL.

21. OCHOBHBIE IOHSATHS CUCTEM MaCCOBOIO 00CITYKHBAHUS (CMO). Knaccupuxarus CMO.



22. Tlonstne MapKOBCKOTro ciydaiiHoro npouecca. IlyaccoroBekmit motox cobsrrmit. CMO ¢ .
OTKa3aMH.

23. OG6cnyxuBanue ¢ oxunanneM. OGCITy>KUBAHHUE C TPEHMYIIECTRAMH.
24. Mopnenu ynpaBieHUs 3amacaMu

Cocrasurens 0. B. Illecronasn, 10LEHT
7 #onnuce)




I'ocynapcrBenHoe 00pazoBaTe/ibHOE yUPeKIEHHE
«IIpuanecTpoBckHii rocyxapersennblii yaupepeuter umenn T.I'. Illesuenko»

Pr10HHUKAii ¢punnan

JuciummmHa «MCCO» VTBEPXJIAIO

III kype, 5 cemecTp 3ag. kadeapoit Uul1H, noueHT
Hanpasnenwme [lenarorngeckoe obpazopanue JLA. Tarynsckas
[Tpodums UuITO «_ » 2023 r.

OK3AMEHAIIMOHHBIN BUJET Ne _1_

1. OcHOBHBIE IOHSTHS, IIEJb W 3aJa9H HCCIICIOBAHNS OIEPAIIHIi.

2. CpoiicTBa B3aUMHO ABOMCTBEHHBIX 3a7a4 JMHEHHOTO IIPOrpaMMHPOBAHHUSL.
ANTOpUTM COCTaBIIEHUS IBOUCTBEHHOI 3aa4n. OCHOBHEIE T€OPEMBI JIBOMCTBEHHOCTH.

3. Ilpaktyeckoe 3aanue 1.

CocraBun % O. B. Ilectomnan

I'ocynapcrBeHHOe 00pa3oBaTeJbHOE YUPeXKIeHHE
«IIpnanecTpoBckuii rocyaaperBennublii ynusepenter umenn T.IN. leBuenko»

Pei0aunxuii puianan

Hucnummna «MMCCO» YTBEPXJIAIO

III xypc, S cemectp 3aB. kadenpoii MullH, nonenTt
Hanpasnenue Ilenarornyeckoe o6pa3oBanue JI.LA. Taryneckas
[Ipodums UuTO «_» 2023 r.

SK3AMEHAIIMOHHBIM BUJIET Ne 2

1. Knaccudukanus 3ajaq MaTeMaTHYeCKOr0 MPOrpaMMHAPOBaHHA.
2. JIBOMCTBEHHEIH CUMILIEKC-METOSI.
3. Ilpakxruueckoe 3amaHue 2

CocraBun ﬁ O. B. lllectonan



I'ocynapcreennoe o6pa3oBaTeiibHOe yUpexkIeHHE
«lIpupHecTpoBekuii rocyaapereenubiii yauusepenter umenn T.I. llesuenko»

Po1oannxuii puanan

Juctmmmna «MACCOy YTBEPXJIAIO

IIT xypc, 5 cemecTp 3as. xadenpoit MullH, nonenr
Hanpasnenne [legarornueckoe o6pasopanue JLA. Taryasckas
Ipoduns UuTO «_ » 2023 r.

9K3AMEHAIIMOHHBINA BUJIET Ne _3
1. Obmas 3a1a9a THHEHHOrO POrPAMMUPOBAHUS. DKOHOMUKO-MATEMATHUECKAS MOJIEITh
3a/1a4¥ JTMHEHHOr0 IIPOrPaMMUPOBAHMS.
2. [TocTanoBKa TPAaHCIIOPTHOM 3a71a4 U € MaTeMaTHYeCKas MOIelTb.
3aKpeITas TPaHCIIOPTHAS 3a/1a4a.
3. IlpakTuveckoe 3aqanue 3.

CocTtaBun % 0. B. Illecronan

I'ocynapcrennoe o6pasoBaresbHoe yupexaeHne
«[IpuanecTpoBckHii rocyxapersennblii yausepceuter umenn T.. IlleBuenko»
Pui6nunkuii gpumman

Hucrummiaa «ACCO» YTBEPXJIAIO

I xypc. 5 cemecTp 3aB. kadeapoit Mulll, nonent
Hanpasnenue [lenarornueckoe o6pasopanue JLA. Tarynsckas
Ipoduins UuTO «__» 2023 r.

SK3AMEHAIIUOHHEBIN BUJIET Ne 4
1. TeomeTpuyeckuii MeTos1 peeHns 3a1a4 THHEHHOro mporpaMyMupoBanns. O61acTh
JIOIyCTUMBIX 3Ha4YeHui. Jluauu yposHs. ['paguent dyHkum.
2. Paciipesie/uTeNbHBIH METOJI PEIICHAs TPAHCTIOPTHOI 3a1aun. TeopeMa 0 IOTeHIHAlaX.
IIpaBuio HaxoXIEeHHUS OLIEHOK CBOOOIHBIX KJIETOK.
3. IIpaktuueckoe 3ananue 4.

CocraBui ,ﬁ'/ O. B. Illecromnan




I'ocynapcTeenHoe oOpa3zoBaTe/bHOE YUpeKIeHHE
«IIpnaHecTpoBCcKHUii rocyaapcrseHHsbliil yuusepcuter umenu T.I'. IleBuenko»
Pri0aunxuii ¢puman

Jucnummaa «UCCO» YTBEPXJIAIO

I1I xype, 5 cemecTp 3aB. kadeapoit Mulll, noneHT
Hamnpasnenue [lenarorngeckoe obpazopanue JLLA. Tarynbckas
[Tpodbuns UuKMTO « _» 2023 r.

3K3AMEHAIIMOHHBIH BUJIET Ne 5

1. CranaptHast ¥ KaHOHHYecKast (popMa 3a]1auH JTHHEHHOro nporpamMmmupoBanus. Ilepexos
OT CTAaHJAPTHOMN 3aIlMCH 3aJa4l K KaHOHHYECKOM.

2. TI'paguueckoe pemieHHe 3ala4d  JIMHEHHONO HPOrpaMMHMPOBAHHS CO MHOTHMH
MepeEMEHHBIMHU.

3. [IpaxTHueckoe 3ananue 5.

CocTaBui % 0. B. lllecTomnan

TocynapcrBeHHoe 06pazopaTe/iLHOE yUpeskKIeHHe
«IIpugnecTposckuii rocygapcereenaslii yausepeuter umenn T.I. Illesuenxo»

Pe10anukuii puinan

Huctunmna « ACCOy YTBEPXIAIO

III kype. S cemectp 3as. kadenpoit MullH, noneHr
Hanpasnenue [learorngeckoe o6pasoBanue JILLA. Tarynsckas
[Tpoduns UuTO «_» 2023 1,

3K3AMEHAIIMOHHBIA BUJIET Ne _6

1. CumnnexcHsii MeToa. ['eoMeTpu4eCKuii CMBICIT i OCHOBHBIE 3TAITBl CHMIUIEKC-METOIA.
Kpurepuii onTHMansHOCTH HAHASHHBIX peIIeHuil.

2. TlocTpoeHWe OMNOPHOrO pemIeHWs TPAHCIIOPTHOM 3aJlauél  METOJOM «HAMMEHBIINX
CTOMMOCTHY.

3. [TpaxTuveckoe 3amanue 6.

CocTasun ﬂx’ 0. B. IllecTonan




Tl'ocynapcrsennoe o0pa3oBaTe/ibHOE yUpeKIeHHE
«IIpuanecTpoBckumii rocygapcrsennsiii yansepcenter uvenn T.I. IlleBuenko»
Peioanuknii duaman

Hucrunmuna «MCCOy» VTBEPXJIAIO

III xypc, 5 cemecTp 3aB. xadeapoit MullH, nomneHT
Hampasnenue [lexarornieckoe o6pa3oBanue JLA. Tsarynbckas
[Tpodus UUTO « » 2023 r.

IK3AMEHAIIMOHHBINU BUJIET No 7

1. DrnemeHTHI TeOMETPHH BBINYKIBIX MHOXKeCTB. OCHOBHBIE TEOPEMBI O BBITYKIBIX
MHOXeCTBaX. [‘eoMeTpryeckas MHTEpHpeTaIus 3a/1a9 JHHEHHOIO IIPOrpaMMHUPOBAHHUSL.
KOMIIBIOTEpE.

2. IlocTaHoBKa U CBOMCTBA 3a1a4y HEIMHEHHOTO NporpamMmmuposanus. Knaccudukanys 3anadq u
METOJI0B HEJIMHEHHOTO IIPOrPAMMHPOBAHMS.

3. IlpakTHueckoe 3a1anue 7.

CocraBun % O. B. Illecronan

T'ocynaperBeHHOe 00pazoBaTeIbHOE YUPEKICHHE
«IIpaaHecTposckuii rocyaapcerBenHsblii yuusepeurer umenn T.I. Illesuenxor»

Pri0nnukmii ¢punasn

Jucuummuna «MCCO» YTBEPXIAIO

III xypc. 5 cemectp 3aB. kadenpoit UullH, gonenr
Hanpasnenwue [lenarorunyeckoe o6pazopanue JLA. Tarymsckas
[Tpoduns UuTO & .5 20231,

3K3AMEHAIIMOHHBIN BUJIET Ne _8

1. Tabmaynas peanu3arusi CUMITIIEKC-METOa. AJITOPUTM COCTaBICHHS CUMILIEKC-TAGHIL.
Paspermatomuii anement. I[TpaBuio npsmoyronsanka. Kpurepuii onruMansHOCTH.

2. CpoiicTBa 331491 JTMHEHHOTO NIPOrpaMMHEpPOBaHus. MaTpuuHas ¥ BeKTOpHas (OPMbI 3aIHCH.
OCHOBHBIE TEOPEMBI O BHITYKJIOM N-MEPHOM MHOTOIDAHHHUKE PEIIEHHMIA.

3. IlpakTuyeckoe 3amanue 8.

CocraBui ,ﬁ;’ O. B. lllecTonan




IocynaperBernHoe o0pa3oBaTelibHOE yUpeKIenue
«IIpuauecTpoBckuii rocyaapersenHsblii yausepenter uMenu T.I'. Illesuenko»

Prionnnkuii puanan

Jucnurmnaa «MCCO» VYTBEPXJIAIO

III kype, 5 cemectp 3aB. kadenpoit MullH, noneHt
Hanpasnenne [Tenarorugeckoe o6pazoBanue JI.A. Tarynbckas
[Tpoduns UuATO «__» 2023 r.

SK3AMEHAIIMOHHBIN BUJET Ne _9

1. Kpurepuit ontuMansHOCTH Oa3ucHOro pacmpezeneHuss nocraBok. OneHka cBOOOIHOIA
KIEeTKH. TeopeMbl 0 IIUKIIE IIepecyeTa.

2. ITocTpoenue OMOPHOro pelleHus TPAHCIIOPTHOM 3a/1a4i METOIOB «CEBEPO-3aIIaIHOTO YIIay.
IIPOrPECCHH.

3. IlpakTueckoe 3aganue 9.

CocTaBun % Q. B. Illecroman

I'ocynapcreennoe o0pazoBaTe/ibHOE YUpeKIeHHe
«IIpupnecrpoBckmii rocygapersennblii yausepeurer umenu T.I'. IHlesuenko»

Pri0oannkuii puaman

Jucmunmuaa «MCCO» YTBEPXJIAIO

IIT kype. 5 cemectp 3aB. xadenpoi MullH, nouent
Hanpasnenue [lenarornueckoe obpasopanue JLA. Tarynsckast
ITpoduns U TO «_» 2023 1.

SK3AMEHAIIUOHHBIN BUJET Ne _10

1. JlgoiicTBeHHBIE 3a7a4ud. DKOHOMHYECKOE HCTOJKOBaHHE U (OPMYIUPOBKA IBOMCTBEHHOMN
3a1a4y.

2. Mopaenu ynpapieHust 3amacaMu.

3. INpaktuveckoe 3ananue 10.

CocTaBui % O. B. lllecromnan



I'ocynapcreennoe o6pa3oBareibHOe yUpeKIeHHE
«IIpnanecTpoBcknii rocynapcrsennbiii ynusepenter nvenn T.I. IlleBuenko»

Peioannkuii puianan

Hucturumina «MCCO» YTBEPXJIAIO

IIT xypc, 5 cemecTp 3aB. xadenpoit MullH, norent
Harnpasnenue Ilenarormgeckoe o6pazoBanue JI.A. Tsrynbcxas
ITpoduns UuTO « _ » 2023 r.

9K3AMEHAIIMUOHHBIN BUJIET Ne 11

1. IlocTaHOBKa TPAHCIIOPTHOI 332K ¥ €e MaTeMaTHIecKast MOJeNb. 3aKphITas TpaHCHOPTHAS
3aj1ava.

2.IlonsTre MapKOBCKOTO ciiydaiiHOro mpomecca. ITyacCOHOBCKHIT TMOTOK cobbtuii. CMO ¢
OTKa3amH.

3.IIpaxTnyeckoe 3amanue 11.

CocTaBuin ﬂ O. B. Illectoman

-

Tlocynapcreennoe oGpazoBareiisHoe yupesxaeHue
«IIpuanecTposcknii rocyaapcersennsiii yausepenter nmenn T.I. Illesuenko»

Pe10anukuii gpuimman

Jucuummaa « ICCO» YTBEPXIAIO

III xkypc. 5 cemecTp 3aB. xadenpoit Uulll, nouenT
Hamnpasnenwue [eqarormyeckoe 06pazopanue JLA. Tarynbckas
Ipoduns UuTO «_» 2023 r.

9K3AMEHAIIMOHHBIN BUJIET Ne 12

1. Onpenenenue nepBoHAYaNIbHOIO JOMYCTHMOTO Ga3MCHOTO PEIIeHNs 3312 JIHHEHHOro
nporpamMmmupoBanus. Ocobble ciryd9an CUMILUIEKCHOIO METOo/a.

2. OcHOBHbIE MOHATHS CHCTEMBI MAccOBOT0 o6cmykuBanus. Kiraccuduxamus cucrem
MaccoBOTI0 00CITy>KUBaHHS.

3. IIpakTHyeckoe 3amanue 12.

Cocrasuin ,éj/ O. B. Illectoman

&



BOIIPOCHI K KOHTPOJIbHBIM PABOTAM

no aucuumiune «MCCIEJOBAHUE OIEPAITUIA»
naas crypenros I kypcea
Hanpas.ienus «I[lenarornyeckoe oopazoBanune»
npoduisi «MupopmaTuka 1 HHPOPMAIHOHHEIE TEXHOJIOIHH B 06Pa30BAHHM,
5 cemecTp

KOHTPOJIBHAS Ne 1

1. OO6mas 3a1a4a THHEHHOr0 MPOTPAMMHPOBAHMSA. DKOHOMUKO-MATEMATHYECKAS MOIEIh
3a/1a4¥ JIMHEHHOIO IIPOrpaMMUPOBAHHMSL.

2. CrammaptHas ¥ KaHOHMYecKas (opMa 3afaud JIMHEHHOTO IIPOrpaMMHpPOBAHHSL
Ilepexon OT cTaHAAPTHOM 3aIMCH 3a/1a9H K KAHOHHYECKOIA.

3. TeomeTpuyeckmii MeTOJ pemCHHMs 3ajay JUHEHHOro MporpaMMHpoBanms. O6IacTh
perennii. O61acTh NOMYCTHMEIX permeHnii. Jluauu yposss. ['pamueHT GpyHKIHH.

4. CummsexcHblii MeTos. ['eoMeTpudeckuii CMBIC H OCHOBHBIE dTAIBI CHMILIEKC-METO/IA.
Kputepuii onTHMaIbHOCTH HaliIEHHBIX PEINECHHMIA.

5. Omnpenenenye nepBOHAYAIBHOTO JOMYCTHMOrO 6a3MCHOTO PeNIeHns 3a/1aun JTHHEHHOro
nporpaMmupoBanust. OcoOble ciiy4an CUMITIEKCHOTO METOIa.

6.  Tabmrumas peaan3aiys CHMILIEKC-METO/A. AJTOPHTM COCTABIICHAS CHMILIEKC-TAGIIHII.
Pazpemaromuii smemeHT. ITpaBHIIO IPIMOYTOJIBHHUKA. Kpurepuii onTuManbHOCTH.

7. Meron uckyccrBeHHoro 6asuca (M-metop).

8.  JlBoHCTBeHHBIE  3ajauyd. OJKOHOMHYECKOE MCTONKOBAHHE M  (DOPMYJIHPOBKA
JIBOMCTBEHHOI 3a/1a4Hu.

9.  CaoiicTBa B3aMMHO NBOMCTBEHHBIX 3a/1a4 JHHEHHOIO IPOrpaMMHPOBAHMS. AJTOPHTM
COCTaBJICHH JABOMCTBEHHOMN 3a/1a4i. OCHOBHEIE TEOPEMEI IBOHCTBEHHOCTH.

10. JIBOMCTBEHHBI CHUMILIEKC-METOI.

IIpamep npakTHYECKOro 3aKaHus K KOHTPO.I0 Ne 1

1. Tpukoraxxnast (abpuka HCIONB3YeT JUIs IIPOM3BOACTBA CBUTEPOB M KO(TOUEK MIEPCT,
CHJIOH W HUTPOH, 3aI1ackl, KOTOPEIX cocTaBisaroT 820, 430 u 310 kxr. KonuyecTBO Mpsku Kaskaoro
BHJIA(B KT), HEOOXOAMMOM JUISL H3rOTOBICHHUS OHOTO H3JENHs, 4 TAKKE MPHOBLIB, OMydacMast OT
HX pealM3alyiy, IPUBEICHBI B Tabuie.

Bup ceipbs Hopmer pacxoia npsoku
Caurepa Kodroukn
[Ilepcthb 0,4 0,2
Cunon 0,2 0,1
Hutpon 0,1 0,1
[TpuGbiE 7.8 5,6

CocraBuTh MaTeMaTHUECKYIO MOJIEIH UTSl Ope/IeIeH s TIIAHA BBITYCKA H3/1e)THil,
MaKCHMU3AIHH ITPHOBIIH,

2. 3anayy IMHEHHOTO NMPOrPaMMUPOBAHHS PEIIUTH MPaQHUIECKHM METOLOM:
F =x +5x, > max



x, +2x, <10,
3% +2%, =18,

Xy =Xy 21,
2x,—x, 519,
XX 20,

3. 3aiauy JIMHEHHOIO IIPOrpaMMHUPOBAHHUs IPUBECTH K KAHOHUYIECKOMY BUIY:
F =x —12x, —3x; - max

26 4+ 3x, + x; 515,
2% +3% —2x, =0,
3%+ 2%, & =~3

XXy 0,

4. CocTaBHTh IBOMCTBEHHYIO 3a/1a4y U HAWTH pemeHne o0enx 3a1a4:
F(x)=2x,+3x, > min
X +%x, <4
6x, +2x, 28
x+5x, 24

X% 20

KOHTPOJIbHASI PABOTA Ne 2

1. IlocraHoBKa TpaHCIOPTHONW 3ajaud U e€ MaTeMaTHdecKas MoOJeNb. 3aKphITas
TpaHCIIOPTHAS 3a/1a4a.

2.  TlocTpoeHHe OMOPHOrO pelleHHs] TPAHCIIOPTHOM 3a7iaud METOJlaMH «CEBEpPO-3aIlaJHOro
yria» u «HAaUMEHbBIIEeH CTOUMOCTHY.

3. Kpurepnii ontumanbHOCTH 0a3UMCHOrO pacmpenesienns nocraBok. OneHka c¢BoOOAHOM
KyeTku. TeopeMsl 0 uKIIe repecyera.

4.  PacnpenenureNbHBIA METOJI PEIIEHHs TPaHCIIOPTHOH 3a1aun. Teopema o moTeHIMAIAX.
[IpaBuiio HaxXOXkIACHUS OLEHOK CBOOOIHEIX KIIETOK.

5. TlocraHOBKa W CBOWCTBa 3a/aud HEJMHEHHOro mporpaMmupoBaHus. Kiaccubuxamus
3aJa4 ¥ METOJOB HEJIMHEHHOTO IPOrpaMMHUPOBAHUSI.

6. Kiaccuueckue Meroasl onTtuMusanud. JlokampHbIM, T00aNbHBIN,  YCIOBHBIH
3KkcTpeMyMbl. Heo6xo1umoe 1 JOCTaTOYHbBIE YCIOBHS IKCTPEMYMA.

7.  OcHOBHBIE TIOHATHUS cucTeM MaccoBoro obcnysxusanus (CMO). Knaceudukarus CMO.

8.  IlonsTtne MapKOBCKOro ciaydaiiHoro mpomecca. [TyacconoBekmii motox coosrrait. CMO ¢

OTKa3aMH.
9.  OGcnyxuanue ¢ oxunanueM. O6cayKUBaHHE ¢ IPEUMYIIECTBAMH.
10. Moaenu ynpapieHHs 3amacaMu.

IIpuMep NpakTHYECKOr0 3aJaHUsI K KOHTPO.110 Ne 2

Haiiti onTUMansHeIi IIaH HePeBO30K:

[TynxTe! [TyHKTBI Ha3HAYECHHS 3anacel
OTIpaBIIEHUS Bl B2 B3 B4
Al 1 2 - 1 50
A2 2 3 1 5 30
A3 z ) 2 - 4 10




| Tlorpebmoctn | 30 \ 30 | 10 \ 20 [ 90

2. HccnenoBath Ha JTOKATbHBINA SKCTpeMyM QYHKIMIO JIBYX IIEPEMEHHBIX Z = (x—2)2 + 3y2 :

CocraBureinb ﬂ;’ O. B. lllecromnan, gomeHT

(1‘{0}(11111 Chb)




OGpasel TecTa ISl NPOBEJCHHS HTOrOBOr0 KOHTPOJIs

{10 HTOraM OCBOEHHSI JHCIHILIHHBIL, 2 TAKIKE 5 KOHTPOJISI CAMOCTOSITE/ILHOT
' paGoThl CTYAEHTA

BapmuanT 1

Viazanua: Hanuuume Bauwwy damunuio, Homep 2pynmvt u oamy. Jina omeema Hd gonpoc ¢
gvibOpomM 6apuanma omeema docmamouno Hanucamb Homep eonpoca U padom  6ykey,
0603HAUAIOUYI0 NPABUNLHYLT 6APUAHTN U3 NpeonodICeHHbIX 6 meKcme omeemos na gonpoc. Ecnu Bol
cyumaeme NPABWILHOIMU HECKOIGKO  6APUAHMOSE omeenos, mo 3anuuiume uepes 3animyio
coomeemcmeyiowjue aumepsl GYK6. Omeem cyumaemcs, 6epHbIM, €Cill OMMeHeHbl 6¢e npaguibhble
gapuaxmvl OMEEMos.

Bpemsi 6btnONHEH U — 90 munym.

1. TepmuH «uccIel0BaHIEC omnepanuiiy NOABUICA _ .

a) B rOMIBI BTOPOi MUPOBOM BOHHBI; r) B 70-pie rojsl XX Beka,
6) B 50-ie roapl XX BeKa; ) B 90-bie TOABI XX Bexa;
B) B 60-b1e rojel XX BeKa; e) B mnagane XXI BeKa.

2. Tlox McCeoBaHIEeM OTlepalHii MOHUMAIOT:

a) KOMIUIEKC HAaydHBIX METOJOB JUII peleHus 3ajaq 3 (}EeKTHBHOTO YNPABICHIUS
OpraHM3alHOHHBIMH CHCTEMAMH;

6) KOMILIEKC MEP, IpeANpUHUMACMBIX JUTS peai3aliy ONpeIeIeHHBIX oreparyid;

B) KOMILIEKC METOJIOB peaym3alin 3a[yMaHHOI'0 IJIaHa,

) HaydYHEIE METOMbI PACIPE/IC/ICHIA pecypcoB IpH OpraHu3aiy IIPOM3BOJICTBA.

3. YmopsaodbTe ITalbl, 4ePe3 KOTOPHIE, KAk IIpaBuUIIO, IPOXOIAT moboe onepanuoHHoe
HCCIIC/IOBAHHE:

a) MOCTaHOBKA 3aavH;

6) HOCTPOCHHE COJIePIKATEIbHOM (BepOaybHON) MOZICIH paccMaTpuBaeMoro o0BeKTa
(mpomuecca);

B) TOCTPOCHUE MaTeMaTUIeCKOH MOICIIH;

r) peumeHue 3a1ad, chopMyIMpOBAHHBIX Ha fase TNOCTPOCHHOH MaTeMaTHIECKOH
MOJIEJIH;

X) TpOBepKa MOJIYYEHHBIX Pe3y/IbTaTon Ha a/IeKBaTHOCTh MPUPOJIE M3y4aeMOil CHCTEMBI;

e) peanu3alns NOJIyICHHOTO PeIICHIs Ha [paKTHKe.

4. B Hccie10BaHMH ONEPalil IO oneparyeil IOHUMAIOT:

a) BCSKOE MEpONpHUATHE (cucreMy neiicTrii), 00ObEINHCHHOE EIHHBIM 3aMBICJIOM H
HaIpaBlIeHHOE Ha JOCTIKCHUE Kakoii-mdo Lenu;

6) BCAKOE HEYNPABIIIEMOE MEpOIIPUSTHE;

B) KOMIUIEKC TeXHHYECKHX MeponpusTUli, 00ece HBaIOMIIX IPOM3BOJICTBO MPOIYKTOB

noTpeONIeHus;

5. PemeHne HA3HIBAIOT ONTUMAIBHBIM, €CIIH OHO:

a) MO TeM WJIM HHBIM PH3HAKAM TIpeATIOYTUTENIEHEE JIPYTHX;
6) palMOHAIBHO;

B) COIJIACOBAHO C Ha4aJIbCTBOM;

r) yTBepHKIEHO OOIMM coOpaHHEM.

6. MareMaTHIecKoe IporpaMMHUpOBAHHC:
a) 3aHIMaeTCs H3yuCHHEM IKCTpPEMANTBHBIX 33129 1 pa3pa6oTKOil METOJOB UX PELICHIS;



6) mnpencraiasger coboif mpoiecc CO3MAaHMS IPOrpamMM  JUIS  KOMIBIOTEpPa IOJ
PYKOBOJICTBOM MaTEMAaTHUKOB;
B) 3aHMMaeTCs pPeIlIeHHeM MaTeMaTHIECKUX 3a/1a4 Ha KOMIIBLIOTEpE.

7. 3anaya JIMHEHHOTO MPOrpaMMHUPOBAHHS COCTOMUT B:

a) OTHICKaHMM HamOONbIIEro (HaMMEHBINEro) 3HAYeHHWs JUHEWHOH OYHKIMH IpH
HAIMIAH JIMHEMHBIX OTpaHUYEHHIA;

0) cosmanum JMHEHHONW HpPOrpaMMBI Ha W30pPAaHHOM S3bIKE IIPOrPAMMHPOBAHHS,
NpeIHa3HAYCHHOM JIJIsl pEeLIeHHsI TIOCTABJIEHHOM 3a1a4u;

B) OIMCAHHHM JIMHEITHOTO aJIrOpUTMa PeIleHNs 3a1aHHON 3aJa4H.

8. B 3amaue KBaJpaTHYHOTO IPOrPAMMHPOBAHHUS:

a) mnenesas GYHKIUS ABISIETCS KBAIPATHYHOIM,

0) obmacTh IOMYCTHUMBIX PEIICHHS ABJIAETCS KBAAPATOM;
B) OrpaHHYEHHS COAEPKAT KBaApaTHIHbIE (yHKIIUM.

9. B 3amavax eJI0YHCIEHHOTO MPOrPAMMHPOBAHHUA:

a) HEHM3BECTHBIC MOTYT IIPHHAMATH TOJIBKO 1[€JIOYHCICHHBIC 3HAUCHHSL;

0) mnenemass QYHKIHMS JOJDKHA 00S3aTENHbHO NMPUHATH [EJIOE 3HAYCHHE, A HEU3BECTHHIE
MOTYT OBITH TIOOBIME;

B) LeNeBOi (DyHKIHEH SBJIsIeTCs YHCI0Bas KOHCTAHTA.

10. B 3ajagax nmapaMeTpHIecKOro IpOrpaMMHAPOBAHHS:

a) neneBas QyHKIHS /UM CHCTEMA OTPAaHUYEHUH COIEPIKUAT HapaMeTp(bl);

6) obmacTe JIOITYCTAMBIX pelienus SIBIISIETCS NapajuieiorpaMMoM WIIH
TnapaiesenureaoM;

B) KOJIMYECTBO MEPEMEHHBIX MOXKET OBITH TONBKO YETHBIM.

11. B 3a1a9ax 1MHaMUYECKOr0 IPOrpaMMHUPOBAHUS:

a) IpoIecc HAXOXKICHHS PEIICHUS SBJISIETCS MHOTO9TAIIHBIM;
6) HeoOX0AMMO PAIMOHAIU3NPOBATH IPOU3BOACTBO JHHAMHTA,
B) TpeOyercs ONTHMH3HPOBATH UCTIONB30BAHKE AUHAMHUKOB.

12. ITocraBnena ciemyromas 3agaga JMHEHHOIO IPOrPaMMHUPOBAHHS:
F(x1, x2) = 5x + 6x3 — max

0.2x; +0.3x, < 1.8,

0.2x; +0.1x< 12,

0.3x; + 0.3x; < 2.4,

x; 20 x>0.

Bribepute 3a1aqy, KOTopasi 5KBHBAJICHTHA JTOH 3aa4e.

a) F(x1, x2)= 5x1 + 6x2 — max, x2>0.
2x; + 3x; <18,
XiFxsEd2 B) F(x1, x2)= 50x; + 60x; — marx,
Xr+x2<8, 2x; + 3x, <18,
x; >0, 2x; +x<12
x2>0. x;+x2=8,
x; 20,
0) F(x;, x3)= 6x; + 5x; — min, x> 0.
2x; +3x2<18,
2x; +x<12, r) F(x1, X2)= 5x° + 6x3> — max,
X +x<8, 2x; + 3x; £18,

x; >0, 2x; +x,<12,



x2 2 0.

3x; +x2524,
x>0,
13. LieneBoii GpyHKIHEH 3a1a9H JHHEHHOTO IPOrPaMMUPOBAHHS MOXKET SBIATHCA

(byHKIHUA:
- 201;2—3% B B) F=3x, —4x, +/X; —max;
6) F=x +Xx; —min, r) F=x} —2x,—max.

14. CucTeMoil OrpaHMYeH il 3a/1a9K JTHHEHHOrO IIPOrpaMMHPOBAHHA MOKET SBILATHCA
cHcTeMa:
xl_xz-—3s A X + X =4
) 1x, +x,<0 B) v B
B B % +x; £6.
2 2
e 3
6) ;1 +;2<—2:-33 [‘) xz—xl.-:4’
B x:—x; 24
1 2 ’
15. CuMIuiekc-MeToJt — 3TO:
4 OCHOBHOIT 33124y IHHEHHOr0 MPOrpaMMHpPOBAHMI;
337aui  JIMHEHHOTO

a) AHAIUTHIECKHIl METOJ PEIICHH

6) MeTox  OTBICKAHHUA obracTi
IpOrpaMMEpPOBAHHS;

B) rpadudeckuil MeTO peIeHNs OCHOB

r) MeToj MpHBeeHNs OOIIeH 3a/1a49u JIn

JIONYCTUMBIX ~ PeIIeHHi

HOIf 3a/1a4l JIMHEHHOI0 IIPOT PaMMUPOBAHMS,
HefHOro MPOrpaMMMPOBAHHAS K KAHOHUICCKOMY

BHLY.
16. 3amaya TMHEHHOTO IPOrPaMMHUPOBAHISA COCTOHT B:
a) OTHICKAHMM HAHOOILINETO I HANMEHBIIEro 3HadeHus THHEHHOH (QYHKIMH IpH

HAJIMYMY JIMHEHHBIX OrpaHWYeHIN];
6) pa3paboTKe JIMHEHHOIO AIrOPUTMA H peai3aiiy ero Ha KOMIbIOTEPE;

B) COCTABJICHHH U PEIICHHH CHCTEMBI JMHEHHBIX YpaBHEHUH,
r) TOHMCKE JIMHEHHOH TPaeKTOPUU pasBUTHS IIpOIlecca, ONHMCHIBACMOTO 3aJaHHOM

CHCTEMOIi OrpaHUYeHUN.
17. O61acTh JONYCTHMBIX pelIeHHH 3a1aqu JIAHEHHOro NMPOrpaMMHUPOBaHHS HE MOKET

BRITJISIETH TAK:

a)

0)

18. 1leneBoii pyHKIHeH 3a1a9H THHEHHOTO IPOrpaMMHUPOBaHU MOXKET ABJLATHCA

GyHKIHA:
a) F=12x; + 20x;— 30x3 — min; L
) 3% 4xy X3, o

| 2
6) s xl o X, — min; x2 -x
r) F="1 2 — max.



19. Cucremoii orpaHuyYeHUi 3a1a4H JIMHEHHOr0 IIPOrpaMMUPOBAHUA MOKET ABIATHCS
cCHUCTEMA:

a){xl_xzz?’: B){\/;+x2=4,

<
X +x, <0. x, + x5 <6.
¥ ool
>
> IR . 0 R r4 & b
1 “% S x; —x5 24,

20. ObsacTe AOMYCTUMBIX PELIEHHI 3a1auu TMHEHHOT0 MPOrPaMMUPOBAHUS KMEET BU/L:
X2

Torna makcumanbHoe 3Ha9eHAe QYHKIMHA F (X1, X2) = 3x; + 5Xx2 paBHO:
a) 29; B) Z7;
6) 20; ) 3l

21. O6xacTh JOIMYCTUMBIX PEIIeHUH 3a1a4uu TMHEHHOr0 IPOrpaMMUPOBAHM UMEET BUI:

Toraa MmakcumanbHOe 3HaYeHHe QYHKIHHA F(X|, X2) = 5x; + 3x, paBHO:
a) 30; ) 12;
6) 32; r). 27,

22. Ob6nacTh AOMYCTUMBIX PENIEHMH 3a/1a4 JIMHEHHOr 0 ITPOrpaMMHUPOBAHKS UMEET BH/:

Torma MakcumansHOe 3HaYeHHe QyHKIUHU F(x|, X2) = 2x; — 2x2 paBHO:
a) 12; B) &
0) 14; r) 20.

23. O6acTs JOMYCTUMBIX PEIIEHHIA 3a1aUk JTHHEHHOr0 IIPOrpaMMHIPOBAHNUS IMEET BHL:



Torza MUHIMaEHOE 3HaYenne GpyHkmmn F(xy, x2) = 2x; — 2x2 paBHO:

a) -8 B) 2;

0) -12; r) 0.

24. O61acTh JOIMYCTHMBIX peIIeH il 3a1aull HEIHHEHHOTO IPOrpaMMUPOBaHAA UMEET BHL:

Torzma MakcuMasibHOe 3HadYeHue QyHKImHA F(x1, x2) = x2 —x;z paBHO:
a) 4 B) —35;
6) 6; r 12.

25. MakcuMasIbHOe 3HadeHue nenesoit GyHkimn F(x), x2) = 5x; + 2X IpH OrpaHWISHHAX
x1+x,<6,x1<4,x; >0, x>0, paBHO:

a) 24; B) 26;

0) 18; ¥l 12

26. Majoe mHpenpusTHe MPOU3BOAMT H3/eNus ABYX BHI0B. Ha M3roToBIEHHE OJHOTO
W3eNus BHAA A pacXoyeTcs 2 KI ChIpbs, Ha H3TOTOBJICHHE OfHOTO M3jenus Buma B — 1 xr.
Beero mmeercsi 60 Kr chIpbs. TpeOyercsi COCTAaBUTh IUIAH IIPOM3BOACTBA, OOECTIEYMBAIOIIAM
[OJIydeHIe HaubOBIIeH BEIPYUKH, €CI OTIYCKHAS CTOMMOCTB OJJHOTO H3JeNus BUIa A 3 1.e.,
puga B — 1 y.e., npuuem m3gemuit Buma A Tpebyercs msroroputs He Gonee 25, a Buga B — He
toxnee 30.

Jlannas 3a7a4a ABIAETCS 3a0a4Yei:

a) JMHEeHHOro nporpaMMHpOBaHH,

6) pemraeMoii METOIOM JMHAMUYECKOI'O IIPOrpaMMUPOBAHN;

B) HEJIMHEWHOTO MpOrpaMMHPOBAHHMS;

I) CEeTEeBOro IUIAHUPOBAHHUS.

27. Manoe mpeanpusTHe NPOU3BOAUT M3JIENMHA ABYX BUIOB. Ha M3TOTOBICHHE OMHOIO
w3nenus BHAA A pacxomyeTcs 2 Kr CHIpbs, HA H3TOTOBJIEHHE OJHOTO mM3menus Buxa B — 1 kr.
Bcero umeercss 60 kr cbipbsi. TpefyeTcs COCTAaBHTH IUIaH TIPOM3BOJCTBA, 00ECHEYHBAIONIHI
mojy4eHue HaubObIIel BRIPYUKH, €CJIM OTIYCKHAS CTOMMOCTh OJIHOTO M3JICTIHS BU/A A 3 e,
puma B - 1 y.e., mpudaem m3aesmit Buga A TpeOyeTcst H3roToBUTh He Gosee 25, a BuIa B — ne
6omee 30.

IleneBoit pyHKIMEH TAHHOM 3a1a9H SBISETCS QYHKINS ...

a) F(xl,x2) =3xl] +x2 — max,

6) F(xI, x2) = 25x] + 30x2 — max;

B) F(xl, x2) = 2x]+x2 — max;



r) F(xl, x2)= 60— 2x] —x2 — min.

28. Masoe mpeAnpusTHE NPOM3BOAMT H3JENHS ABYX BHJIOB. Ha HM3roToBjeHHe OIHOIO
M3NEeNUs BHJIa A pacxXojyeTcsl 2 KI' CHIPbS, Ha M3TOTOBJIEHHE OJHOr0 u3zeius Buaa B — 1 kr.
Bceero umeercs 60 kr ceippsi. TpebyeTcss COCTaBUTH IUTaH NPOU3BOACTBA, 00ECTICUMBAIOIIHA
NoJTydeHHe HauOONIbIIeH BEIPYYKH, €CJIH OTIYCKHAs CTOMMOCTh OIHOTO M3Jenus Buaa A 3 1.e.,
BuJa B - 1 y.e., npuyem u3nenuit Buga A tpebyercs M3roToBuTh He Gonee 25, a Buja B — He
6ouee 30.

JlomycTHMBIM ITAaHOM JaHHOM 33/1a4M SBJISACTCS IUIAH:

a) X=(20,20); B) X=(20,25);

6) X=(25,15); r) X=(30,10).

29. B nByx myHkTax A; B Az uMeeTcst coorBeTcTBeHHO 60 M 160 emuHui ToBapa. Bech
TOBAap HYJKHO IlepeBe3TH B NyHKTEI Bj, B, Bz B kxommuectse 80, 70 u 70 emuHMI

468
COOTBeTCTBEHHO. Marpuna tapudop TtakoBa: C = (5 g 7). Crulanupyiite nepeBO3KH Tak,

YTOOBI KX CTOUMOCTE OBIIIa MUHUMAIBHOMN.

JanHas 3aa4a ABJISACTCS:

a) TPaHCIIOPTHOI 3a1aveii;

0) 3amadeil HeMMHEHHOTO MPOrPaMMHUPOBAHUS,

B) 3ajadeii KOMMHBOSIKEpa,

r) 3amadeil 0 Ha3HAYECHHSIX.

30. B nByx mynkrax A; u A, umeeTcs cooTBeTcTBeHHO 60 M 160 emmuui ToBapa. Becs
TOBap HYXXHO mniepeBe3TH B HOyHKTH Bj, By, B3 B kommuectee 80, 70 u 70 emmnmi
4 68

. CnmaHupyiiTe NepeBO3KH Tak,
53 7] pyu P

cooTBeTcTBeHHO. Marpuna TapudoB Ttakosa: C =(

9T00BI KX CTOMMOCTE ObLIa MUHIMATBHOM
OnopHBIM IUIAHOM JIaHHOM 3aJIa4M SBJISETCS IIIaH;

sa-[8080) ox-(3 8 %)
20 70 70 ;
G)X:[,_],O 20 0]. ,[[)X=[3O 20 IOJ.

40 50 70)° 50 50 60

31. B mByx myHkTax Aj u A, HMeeTcs cooTBeTCTBEHHO 60 u 160 emummi ToBapa. Bech
TOBAp HYXHO TIepeBe3TH B NYHKTH Bj;, B, B; B xommuecte 80, 70 u 70 eauwnun
468

. CrmmanupyiiTe INepeBO3KH Tak,
58 7} pyH P

COOTBETCTBEHHO. Martpuna TtapudoB Ttakosa: C =(

4TOOE X CTOMMOCTE OBlIa MUHUMAJIBHOM.
IleneBoit dyHKIMe naHHOM 3a1a9u sIBIETCS (DYHKIMA:
a) F=dx; + 6x12 + 8xy3 + 5xp; + 8x25 + 7x23 — min;
6) F- xpxs +xb + x5, + x5+ x, iR
B) F=60x; + 160x; + 80x3 + 70x4 + 705 — max;
r) F=60x; + 160x; — 80x3— 70x4— 705 — min.

32. B nByx myHkTax A; u A, uMeercs cooTBeTcTBeHHO 60 m 160 emuHu ToBapa. Bech
TOBAp HY)XHO TIIepeBe3TH B NYHKTH Bj, B;, B3 B kommuectBe 80, 70 m 70 eamMHUI



COOTBETCTBEHHO. Matpuna tapudos Takosa: ¢ :(4 . 8). CrutaHupyiTe MepeBO3KH TaK, YTOOEI
587

HX CTOMMOCTE OBLIIa MHHUMAILHOM.
OnTuMa bHBIM TJIaHOM JaHHOI 3a/1a4y sSIBJISIETCS TII1aH:

(0 60 0). 600, 6.
2 X‘(so 10 70]’ B)X‘[zo 70 70)’
6) v_(0 0 60). _(20 20 20
)X(807010’ M X=l60 50 50
33. TpancnoprHas 3axa4a
30 100 +b
20 3 9
30+a : i
100 ° s
Oyzmet 3aKpBITOI, eCIn:
a) a=60,b=280; B) a=60,b=70;
6) a=60,b=85; r) a=60,b=75.
34. TpancnoprHas 3a1a4ya
30 100
20 3 9
30 .
100 > ¢
SABJISETCSL: 0) 3aKkpsITOii;
a) OTKpBITOH; B) Hepas3perruMoii.

Bapuanr 2

Ykazanun: Hanuwume Bauty ghamunuio, nomep epynnet u damy. J{ns omeéema na 6onpoc ¢
66100pOM  6apuanma omeema OOCMAMOYHO HANUCAMb HOMEP 80MpPoca U psadom  6yKeY,
0003HAUAIOWYI0 NPABUNBHBLIL APUAHM U3 NPEONONCEHHbIX 6 MmeKCme 0meemo6 Ha eonpoc. Ecnu
Boi cuumaeme npasunbrviMu HECKONLKO 6APUAHMOE OMEEMOE, MO 3aNUULUME Yepe3 3aNimylo
coomeememeylouyue aumepvl  Oyxe. Omeem cuumaemcs GepHbIM, eClu OmMMeyeHvl 6ce
NpasubHule BAPUAHMBL OMEEMOE.

Bpemsa evinonnenus — 90 munym.

1. ObnacTh JOIMyCTUMBIX pelleHHit 3a/Ja9 HeTMHEHHOTO TPOTPAMMHUPOBAHKSA HMEET BH/I:
X2

]

Torza MUHAMaTBHOE 3HaYeHMe GYHKIHA F(x1, X2)= X1 + X2 paBHO:
a) 0; B) 9;
6) 6; r) 1lé6.

2. JIns pemenust TPAHCIIOPTHOM 3a/{auyl MOJKET HIPHMEHSITECS METOI;
a) TOTeHIHAlIOB; 6) wuoxwuteneit Jlarpamxa,



B) [laycca; I) Je30pHeHTalHH.

3. B cmcreme orpanmueHmil oOmedl 3agavd JUHEHHOIO IPOrPaMMHPOBAHHA MOTYT
HPHCYTCTBOBATS:

a) W ypaBHEHHs, 1 HEPABEHCTRA, B) TOJBKO HEPAaBEHCTBA.

0) TONBKO ypaBHEHHS;

4. B cucteMe OrpaHHYeHHMH CTaHIApPTHOH (CHMMETPUYHOMH) 3aJaud JIMHEHHOTO
HpOrpaMMHUPOBAHUS MOTYT IPHCYTCTBOBATb:

a) TOJIBKO HEPaBCHCTBA; B) TOJBKO ypaBHEHHA.

0) u ypaBHeHHS, U HEPABEHCTBA;

5. B cucreme orpaHMYeHHMH KaHOHMYECKOH (OCHOBHOM) 3aJa4yd  JIMHEHHOIO
MPOrpaMMHPOBAHUS TIPH YCJIOBUHM HEOTPULATEIBHOCTH IIEPEMEHHBIX MOTYT IPUCYTCTBOBATH:

a) TOJBKO YPaBHEHHUS; B) W ypaBHEHWS, U HEPaBEHCTBA.

06) TONBKO HEpaBEeHCTBA;

6. 3ajaua MTMHEHHOTO IPOrpaMMHUPOBAHUS

F(x;, x3) = 2x; + 7x; — max,

—2x; + 3x2 <14,

Xp Xy <8

x; =20 x>0.

3alycaHa B:

a) cTaHOapTHOI Gopwme; B) CIIOBECHOM (opMme.
6) xaHoHMYecKoil popme;

7. Jlns 3anmcH 3a1a4qu

F(x), x3) = 2x) + 7x2 — max,

—2x,: - 3JC2 5174,

x;+x3<8,

X120, x220.

B KAHOHHYECKON (opMe HeOOXOJMMO BBECTH:

a) JBe JONONHHUTEIbHBIC HEOTPHIATEIbHBIC IePEMEHHBIE;

0) TpH JOMOTHUTENbHBIE HEOTPHUIIATEIbHEIE TePEMEHHBIE;

B) YeThIpe JOIOJIHHUTEIbHBIC HEOTPULATEILHEIC IEPEMEHHBIE.

8. Jlna 3amucH 3anauu

Fixj, x3) = 2x; + 7x2 — max,

—2x; + 3x, < 14,

x;tx2%8,

o35 i 4x2 >1 O,

x; >0 x> 0.

B KaHOHMYECKO# popMe HeOOXOAUMO BBECTH:

a) TpH JOIOJHUTEIbHEIE HEOTPUIATEILHEIE TEPEMEHHEIE;
0) [aBe HOMOIHHUTEIbHBIC HEOTPUIATEILHEIE IIEPEMEHHBIE;
B) deTHIPE JOIOJHHUTEIbHEIE HEOTPHIIaTeIbHbIE IIEPeMEHHBIC;
I) MATh JOMOJHHUTEILHEIX HEOTPHUIIATEILHEIX TEPEMEHHEIX.

9. JUts 3ammMicH 3aaqdd

F(x;, x3)= 2x; + 7x; — max,
—2x,= =+ 3x2 = 14,
xp+x258,



x;+4x,> 10,

x120 x>0

B KAHOHHYECKOH hopMe HEOOGX0aMMO BBECTH:

a) JIBe JOIOIHUTEbHbIC HEOTpHLATE/IbHEIE IIepeMEHHEIE;

0) Tpu momoMHHUTEILHEIE HEOTpHIATEIIbHEIE IEPEMEHHEIE;

B) YeThIpE JONOIHATELHEIC HEOTpHIATeIbHEIE IIePeMEHHEIE;
) AT JOTOMHUTEIBHEIX HEOTPUIATENLHEIX TEPEMEHHEIX.

10. Ilpu pemennn 3amau mesoYMCIEHHOrO [pOrpaMMHUPOBAHUSL MOXKET IHPHMEHATHCS
METO!

a) Tomopu; B) [Tlaycca;

6) MHOXUTENC Jlarpanxa; ) anmpokcumaru Dores.

11. B ocHoBe pemenus 3amau MCTOAOM HHAMMYECKOr0 IIPOrPAMMHUPOBAHUS JIEHKHUT

IIPHHITAI:
a) ontuMambHOCTH BemMana; B) «3y6 —3a3y0, 0KO — 3a OKOW;
0) «bpurBa Okkamay; r) Teii3senbepra.

12. Eci B moToKe coGBITHIE cOGBITHS CIICAYIOT OMIHO 3a IPYIUM 4Yepe3 3apaHee 3aJaHHble
H CTpOTO OMpeJeIeHHbIe IPOMEXKYTKH BPEMEHH, TO TAKOI IIOTOK Ha3bIBAETCS:

a) peryIspHEIM; B) OpraHH30BaHHBIM;

0) CIOXKHBIM; r) IPOCTHIM.

13. Ecmu BepositHOCTH MOmamanms mo6oro YHCIa COOEITHI HAa NPOMEXYTOK BpemeHH
3aBHCHUT TOJIBKO OT [UTMHBI 3TOTO IIPOMEXKYTKA U HE 3aBHCHT OT TOr0, KaK JaJIeKO pacloIoKeH
OTOT HPOMEXYTOK OT HaYala OTCYETa BpEMeHH, TO COOTBETCTBYIOIIMIA MOTOK COOBITHIA
Ha3BIBACTCS:

a) CTaHOHAPHBIM; B) IpoCTeHImmM;

6) notokom 6e3 mociencTRHiL:; r) IIyacCOHOBCKHM.

14. Ecmu wwmeno COOBITHI, MomamarmMx Ha OZMH H3 ITPOU3BOJIBHO BBIOPAHHEIX
ITPOMEIKYTKOB BPEMEHH, HE 3aBHCHT OT 4YHCIA COOBITHH, MONABIIMX Ha JPYTOf, TaKxKe
IIPOM3BOJIbHO BBIOPAHHBIM IIPOMEKYTOK BPEMCHH TIDH YCJIOBHH, YTO STH NPOMEXYTKH He
TIEPECEKAIOTCS, TO COOTBETCTBY IO IIOTOK COOBITHI HA3BIBACTCS:

a) 1moToKoM Oe3 MTOCJICAICTBHIA; B) IIOKa3aTeJIbHBIM;

6) peryasipaBIM; ) HOPMAIbHBIM.

15. Ecim BeposiTHOCTh Tomafanms Ha oueHs MAIIBIH OTPE30K BPEMEHH cpasy JBYX HJIH
Gosiee cobbITHii mpeneGpeskuMo Mana 1o CPAaBHCHHIO C BEPOATHOCTHIO IONANAHUS TOJBKO
OIHOI'0 COOBITHS, TO COOTBETCTBYIOIINH IIOTOK COOBITHIT HA3BLIBAETCS :

a) OpAMHAPHEBIM; B) HOPMAaJIbHBIM;

0) HeopmUHAPHEIM; r) IyaCCOHOBCKHM.

16. Ecmi motok cobbrruit OJTHOBPEMEHHO 00JIamaeT cBOHCTBAMU CTaI[HOHAPHOCTH,
OPAMHAPHOCTH U OTCYTCTBHEM IIOC/IEACTBHUS, TO OH HA3BIBAETCH:

a) mpocreimmm (IyaccoHOBCKUM); B) OOBIYHBIM;

0) HOpMabHBIM; I) CIOXHEIM.

17. Opnoxanamsmas CMO ¢ OTKa3aMH MpPeACTaBiIAeT co00il IOCT eKeqHEeBHOro
OOCITYXKHUBAHUS TSI MOMKY aBTOMOOMIIEH. 3asBKa — ABTOMOOMIIb, ITPUOKIBIIHI B MOMEHT, Korjua
TIOCT 3aHAT, - MOJIy4aeT OTKa3 B 0OCIYKHUBAHUH. MHTEHCHBHOCTE IoToKa aBroMoOmiIeit A = 1,0
(aBTOMOOMIE B wac). Cpemmss HPOXO/DKUTENLHOCTE  oOchykuBanus - 1,8 waca. ITorok



aBroMo0OMIIell M MOTOK OOCHy)KMBaHHS SBIIOTCA NpocTedmumu. Torza B ycTaHOBHBIIEMCS
peKHMe OTHOCHTENIbHAS MPOITYyCKHask CIOCOOHOCTE ¢ paBHa;

a) 0,356;
6) 0,555;
B) 1,8;

r) 0,643,

18. TpaucnoprHas 3ama4da

50 100
20 3 9
30 7 T
100 ¥ ;
SBIISICTCA: 0) OTKpEITOIA;
a) 3aKphITOM; B) HEpa3peIIMMOIi.

19. Jlns pemienus cielytoniei TpaHCIOPTHOM 3a1a9u

50 90
20 3 9
30 7 T
100 ¥ ’
HeOOXOIUMO BBECTH:
a) (UKTHBHOTO IOTpeOHTENIs; B) 3(dexTuBHEBI Tapud;
6) (UKTUBHOrO MOCTABIINKA; r) 3(deKTUBHYIO MPOIEHTHYIO CTABKY.

20. I pelmeHHs cAeAYIOmeH TPAaHCIOPTHOU 3a1a9u

50 130
20 3 9
30 4 I
100 § ’
HEOOXOIUMO BBECTH:
a) (UKTHMBHOIO MOCTABIIUKA; B) 3ddexTuBHEI Tapud;
6) QukTHBHOrO NOTpEOHUTENS; r) 3(QdexTUBHYIO MPOIIEHTHYIO CTABKY.
21. Cpenn faHHBIX TPAHCHOPTHBIX 3a/1a4 3aKPHITHIME SIBJISTFOTCSL:
a) 2 B) 1wu3;
6) 2u3;
1
1.
MonmaecTs MomrocTs notpebutensh
DOCTABIHKOE
2% [ |4 20
30 0 |7 6 8
43 S e 5 7]
38 R 6 7
2. 3
Moumocts | Momuoctu notpeburemei Mompocts | Mommoctu notpeSurenei
NOCTARIRKOB NOCTARUIHKOD H
25 [ 30 |4l 20 % [ 34 [ai 20
30 0 |7 3 8 3 0 |7 6 8

48 58 5 7] 8 R 3 2

38 8 7 6 7 39 8 7 & 7




22. ViexoaHblil ONOPHBIH I1J71aH TPAHCIIOPTHO#M 3a/1a4 MOKHO COCTABUTH:!
a) BCEMH MEPEYUCIICHHEIMUA METOJAMH; I') METOAOM JBOIHOTO IIPEANOYTEHHS;
0) METoI0M ceBepO-3aIIaJHOTO yIJIa; J1) MeTo0M annpokcumanuu Porens.
B) METO/I0M MHUHUMAJILHOT'O Tapuda;

23. Ecim neneBas (pyHKIUS 3aa498 JTJMHEHHOTO POrpaMMHUPOBaHKS 3a1aHa HA MAKCHMYM, TO:
a) uenesas GYHKIMS TBOMCTBEHHOM 3aau 3aJIa€TCA HA MUHUMYM;

6) wenesast pyHKIUS B JBOMCTBEHHOH 3a/1aue OTCYTCTBYET;

B) JIBOMCTBEHHAs 3aJ1a4a HE UMEET PEIICHHUI;

r) JIBoicTBeHHas 3aJajda HMeeT OECKOHEYHO MHOTO PEIICHUIA.

24. Jlana 3agaya JMHEMHOTO IPOrpaMMHPOBAHHS:
F(xl, x2) = 2x1 + 7x2 — max,

—2x;+ 3xy< 14,

X1 +x258,

x>0 x>0

JIBoiicTBEHHOI 17151 5TOM 3aaum OyeT ciueayromas:

a) F*(yy, y2) = 14y, + 8y2 — min, B) F*(yl, y2) = 2yl + 7y2 — min,
=2y +y: 22, 2yl +y2 22,

3yr +y227, 3yl +y227,

120,320 yl <0, y2 <0.

6) F*(yl, y2) = 2yl + 7y2 — min, r) F*(yl, y2) = 14yl + 8y2 — min,
-2yl + 3y2 2 14, 2yl + 32 22,

yl +y2 28, yl+y227,

yl <0, y2 <0. yvl=z0y2=0.

25. Ecnu oHa U3 mapsl JBOMCTBEHHEIX 3a/1a4 MMEET ONTHMAIIBHEIN IUIaH, TO:
a) | Apyras MMeeT ONTHMAaJIbHEIH IIaH;

0) Apyras He UMeeT ONTUMAIILHOIO ILUTAHA;

B) JIpyras He UMEeT JOIYCTUMBIX PeIICHHI.

26. Ecnu o1Ha U3 maphl IBOMCTBEHHBIX 3a/1a4 HMEET ONTHMAJILHEIH I1J1aH, TO:

a) M JApyras HMMeeT OINTHMAJbHBIA IMJIAaH M 3HAYEHHUS NeNeBhIX (YHKIUM Npu ux
ONTHMAJIBHBIX IUIaHAX pPaBHBI MEXITY c000if;

0) u gpyras uMeeT ONTUMAJbHBIA IUIAH, HO 3HAYEHUS LENeBHIX (QYHKIHA TpH HX
ONTUMAJIBHBIX IJIAHAX HE paBHBI MEKIY COO0it;

B) [Jpyras 3ajada MOXET He HMeTh OINTUMAJIBHOr0 IUIaHA, HO HMETh JOMYCTHMEIE
peIIeHus.

27. Eciu neneBast (YHKIUA OJXHOW M3 Iapbl ABOMCTBEHHBIX 3ajJad HE OrpaHWYeHa (JUid
3a/1a9d Ha MaKCUMYM — CBEPXY, I 3ala4d HA MUHAMYM — CHU3Y), TO:

a) Jpyras 3ajaya He UMeeT JOIYCTHMBIX [JITAHOB;

6) napyras 3azada HMeeT JIOIYCTUMBIE IUIAHBI, HO HE HMEET ONTHMAIBHOTO IUIAHA;

B) 1ueseBas QYHKIMs APYroii 3a1aun Takyke HE OrpaHUYeHa.

28. Ilpu pemeHny HEKOTOPHIX 3a/1a4 HEJIMHEHHOTO IPOTPaAMMHUPOBAHUAS TPUMEHSIETCS:
a) MeroJ MHOKUTeneit Jlarparika;

6) wmerox ["aycca;

B) MeToA annpokcumanuu Porens;



r) weroa I'omopu.

29. 3anana 3aa4a HeTMHEHHOTO MPOrPAMMHPOBAHUS

F(xy, x7) = xlz +x2 > max,

X +x,=6,

x1=20,x>0.

Hau6onbiee 3Ha4enue nenesoit Gyaxuun F(x;, Xx5):

a) paBHO 36; B) paBHO 72;

6) pasno 18; r) He JOCTHKEMO (+ o),

30. 3ajana 3a/1a9a HEMMHEHHOTO IPOrPAMMHPOBAHHUS
F(x1, x2)=x12 +x22 — min,

x1 +x2 =6,

x120,x220.

Haumenpuiee 3nauenue neneBoit pyuximn F(x, x,) paBHO:
a) 18; B) 6;
6) 36; r) 9.

31. 3amana 3aj1a4a HeJIMHEHHOTO IPOrPAMMHPOBAHHS

F(x1, x2)=x12 + x22 — max,

x1 +x2 =6,

x1, X2 — mo6kIe.

Haubonenree 3nayenue neneBoit pyaxmmu F(xi, x,):

a) He JOCTHKHUMO (+ o0); B) paBHO 18;
©) paBHO 36; r) paBHO 72.

32. 3ajana 3a1a4a HEJIMHEHHOTO IPOrPaMMHPOBAHUS

F(x1, x2) =x12 +x22 — min,

x]l +x2=6,

x1, x2 — moGkle.

Haumensliiee 3Ha9eHAe NeseBoi QyHKIMM F(x1, X3):

a) paBHo 18; B) paBHO 0;

6) paBHO 6; r) He ZOCTHXHMO (— o).

33. Obnacth IOMyCTUMBIX PEIICHUH 3aja4i HeJMHEHHOTO IPOrPAMMUPOBAHIS HMEET BHJI:
*2

2 2
Torna makcumanbsHOe 3HAYeHHE QYHKIHE F(X1, X2) =X~ + X;° paBHO:

a) 36;
6) 72
B) 25;

ry 12.



34. Opmokamameas CMO ¢ oTkasamu mOpeicTasiseT CoOOH TOCT  eKeJHEBHOTo
obciyKuBaHus s MOMKH aBTOMOOMIIEH. 3adBKa - aBTOMOOWIIb, IIPUOBIBIIMKA B MOMEHT, KOT/d
[I0CT 3aHAT, —TIOJy4aeT OTKa3 B oOcayxuBaHuyd. VIHTEHCHBHOCTE IOTOKA apromobueit A=1,0
(aBromo6mwis B uac). CpemHss NpPOJOIDKHTEIBHOCTE obcmyxusanus — 1,8 uaca. ITToTok
aBTOMOOMIIEl M MOTOK OOCITYXKHMBaHHMS ABISOTCA npocredmmmu. Torxa B yCTAHOBUBINEMCS
peKuMe MPOLCHT aBTOMOOHIIEH, MOTyJaroImuX OTKa3 B 00CTy)KUBaHHUH, PABCH:

a) 64,4 %;
6) 555 %;
B) 44,5 0/0;
r) 35,6 %.

2



b1aHK OTBeTOB K TeCTOBBLIM 32IaHUAM

1 BapuanT 2 BapHaHT
Ne m/m OTBEThI Ne m/m orBeThl | Nem/m OTBEThI Ne OTBETHI
n/o
1 a 18 a 1 a 18 a
2 a 19 a 2 a 19 a
3 a 20 a 3 a 20 a
4 a 21 a 4 a 21 a
5 a 22 a 5 a 22 a
6 a 23 a 6 a 23 a
7 a 24 a 7 a 24 a
8 a 25 a 8 a 25 a
9 a 26 a 9 a 26 a
10 a 27 a 10 a 27 a
11 a 28 a 11 a 28 a
12 a 29 a 12 a 29 a
13 a 30 a 13 a 30 a
14 a 31 a 14 a 31 a
15 a 32 a 15 a 32 a
16 a 33 a 16 a 33 a
{7 a 34 a 17 a 34 a

[Ipu TecTupoBanmu Bce BepHbIe 0TBeTHI OepyTres 3a 100%, Toraa oleHKa BBICTABIIAETCS B
COOTBETCTBHH C TAOIHIICH:

[ IpoLeHT BHINOIHEHH)S 3a/1aHUs Onenxka
85% u Goutee 5 (OTIHYHO)
70-84% 4 (xopomio)
50-69% 3 (YZOBIETBOPUTEIHHO)
Mmenee 50% 2 (HeyOBJIETBOPUTENBHO)

31



