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1. HACHOPT ®OHJIA OHEHOYHbIX CPEACTB

10 JTUCHUITIIIMHE «Pa3pa60TKa " aHaJIu3 TDe6OBaHI/Iﬁ K IIporpaMMHOMY 00ECIICUCHHIO »

OneHouHBIE CPEICTBA COCTABISIOTCS B COOTBETCTBHM C pabodell mporpaMmoii
JUCIUIUIMHBL U MPEACTaBISAIOT CO00M COBOKYIHOCTh KOHTPOJIbHO-U3MEPHUTEIBHBIX MaTepUaoB
(TumoBbie 3amauM (3aaHUs), KOHTPOJBHBIC PA0OOTHI, TECTHl W Jp.), MPEIHA3SHAYCHHBIX IS
U3MEPEHUS YPOBHS JOCTHKEHUS 00y4YaIOUIMMHUCS YCTAaHOBJICHHBIX Pe3y/IbTaTOB O0yUEHUSI.

OueHouHBIE CpPEACTBA MCHOJB3YIOTCS TIpPU  MPOBEACHUHM  TEKYIIET0  KOHTPOJIS
yCIIeBAaEMOCTH M MPOMEKYTOYHON aTTeCTallUU.

Tabmuma 1 - IlepeueHbp komrmeTeHIUN, (GOPMHUPYEMBIX B TPOIECCE OCBOCHUS

JUCHHUTITUHBI

Kon Copnepxanue WNHpukaTopsl 1OCTHKEHUS KOMITETEHIIUN

KOMIETEHIIMH | KOMIIETEHIIUU

OIIK-4 CrocoOeH yyacTBOBaTh B OIIK-4.1. 3Haer OCHOBHBIE CTaHJapThI
paspaboTKe CTaHIapTOB, oopMieHHS TEXHUYECKOW TOKYMEHTallMH Ha
HOPM U IIPABUII, & TAKKE pa3Iu4HbIX CTaIHuAX J’KU3HEHHOI'O LMKJIa
TEXHUYECKOH _ | uHQOPMALMOHHOH CUCTEMEL.
AOKYMCHTAIUNH, CBASAHHON C | O[TK-4.2.  VMmeer  NPUMEHSATh  CTaHAAPTHI
npodeccuoHaIbHON

oQopMIIeHHS TEXHMYECKOH JOKyMEHTAallud Ha
pa3IMYHBIX ~ CTaAMAX  JKM3HGHHOIO  ITUKJIA
MH(POPMAIIMOHHON CUCTEMBI.

OIIK-4.3. IMeeT HaBBIKH COCTaBJICHUS
TEXHUUYECKOM IOKYMEHTAllUU Ha Pa3IUYHbBIX
JTanax XU3HESHHOTO KA HHPOPMAITHOHHOM
CHCTEMBI.

JCATCIPHOCTBIO

KoHeuHnbiMu pe3ynbTaTaMH OCBOCHHS JUCIHHMIUIMHBI SBISIOTCA  chopMUpOBaHHBIE
KOTHUTHBHBIE J€CKPUNTOPHI «3HATb», «YMETb», «BIAJETh», PACIHUCAHHbIE IO OTACIbHBIM
KoMmreTeHIMsIM. POpMHUpPOBaHUE JIECKPUIITOPOB IPOUCXOAUT B TEUEHHE BCEro CeMecTpa Io
JTarlaM B paMKaX KOHTAaKTHOH paboThl, BKIIOYAIOIIEH pa3IUYHble BUABI 3aHATHH U
CaMOCTOSITENIbHOM paboThl, ¢ IPUMEHEHHEM DPa3IMYHBIX (OpPM U METOJ0B 00yueHHs (Tabi.2).




Tabnuia 2 - opMupoBaHre KOMIETEHIIMI B TPOLECCE U3YyYEHUS TUCHUTUIHHBL

Kon YpoBeHb WHaukatopsl JoctwxkeHus | Bun  yueOHBIX 3aHATHIA, Kontponupyembie paszznensl U | OLEHOUHBIE CpEACTBA,
KOMIIETEHIIMH | OCBOCHUS KOMIIETEHIIHH paboTel, (GOPMBI U METOJbI | TEMbI AUCLUILIIMHBI UCIIOJIb3YEMbIE TUISE
KOMITETCHITU I oOyueHwus, OIICHKH YpOBHS
CHOCOOCTBYIOIIHE c(hOpMUPOBAHHOCTH
(hopMUPOBAHUIO u KOMITETCHIIUH
Pa3BUTHIO KOMITCTCHIHIT
OIIK-4 3naem
Henocratounsiii | OIIK-4.Ctynent He cnocoOeH | JIEKIIMOHHBIE u | 1.Beenenne. OcHoBHble  3amaud | Tekymmii KOHTpoOIb —
YPOBEHD y4yacTBOBaTb B  pPa3pabOTKe | MpaKTUYECKUE 3aHATHSA, MCCIIC/I0BAHMUSI OTIePaLUi. ompoc, KOJIOKBUYM,
CTAHJAPTOB, HOPM M TIPABHIL, 4 | cAMOCTOATeNbHAas  pafora | 2-Monenn JIMHEHHOTO | pacyeTHO-rpapuuecKoe
TaKkKe TEXHUYECKON | 00YydJarOmuUXcs, MOAroToBKa |  1POTPaMMHUPOBAHIA. 33[JaHUe,  KOHTPOJIbHAs
JIOKyMEHTAllUM, CBA3aHHOM C | M cJada IIPOMEXYTOUHOM 3.TpancnopTHble sanai. pabora.
N 4. Monenu HEJTHMHEHHOTO u
npodeCCHOHAILHON aTTeCTaIUH. HHAMAHECKOTO
ACATCIBHOCTBIO NIPOrPaMMUPOBAHHUS.
5.0JeMeHTBl  TEOpUH  MacCOBOTO
00CITyKUBaHWSL.
bazoBbrit OIIK-4.1. 3naer ocHOBHBIE | JICKIIMOHHBIC u | 1. Beemenuwe. OcHoBuble 3amauu | Tekymuii  KOHTpOIb — —
YPOBEHD CTaHJaPThI oopMIeHHs | MpaKTHYECKHE 3aHATHS, MCCIIC/I0BAHMUSI OTIePaLIUi. ompoc, KOJIOKBUYM,
TEXHHYECKOH MOKYMEHTALMM | caMoCTosiTeNbHas  pabora | 2 Monenu JIMHEHHOTO | pacyeTHO-rpadiecKoe
Ha pa3IuYHBIX CTauAX | 0OydJaromUXCs, MOATOTOBKA nporpaMMHUpOBaHusd. 3aJaHUE, KOHTPOJIbHAs
SKM3HEHHOTO NMKTA || craua  MpPOMEKYTOUHOR 3. TpancnopTHbie 3a1a4n. pabora.
WH()OPMAITMOHHOM CUCTEMBI. aTTecTalluu. 4. Monem HETHHCEHHOTO "
JUHAMHUYCCKOI'O
NIPOrPaMMUPOBAHHUS.
5. DJeMEHTHl TEOPHH MacCOBOTO

! JleKuMOHHbIE 3aHATHS, PAKTHIECKHUE 3aHATHS, TA00PATOPHBIE 3aHATHSA, CAMOCTOATEILHAS PAbOTa. ..
% HeoGXO0/IMMO yKa3aTh aKTHBHBIC ¥ MHTEPAKTUBHEIC METOIbI 0OyUeHHs (HATPHMEp, HHTEPAKTHBHAS JIEKIHs, pa00Ta B MAJIBIX 'PYIIAX, METOABI MO3TOBOTO IITYPMA H T.1.),
CHOCOOCTBYIOIIHE PA3BUTHIO y 00yUArOIINXCS HABBIKOB KOMAaHIHOM PabOTHI, MEKIMIYHOCTHON KOMMYHUKAINH, IPUHATHS PEIICHUH, THASPCKUX KadeCTB.
® HaumenoBauue TeMbl (pasjena) Gepercs u3 paboueii mporpaMMbl TUCIHIITHHEL
* OneHOYHOE CPEICTBO TOIDKHO BEIOMPATHCS C YUETOM 3aITaHHPOBAHHBIX PE3yIbTATOB OCBOCHHS AUCIMILTHHEI, HAIPAMED:
«3HaTh» — cobeceloBaHNE, KOJUIOKBHYM, TECT. ..
«YMeTb», «BnaneTs» — MHIUBHUTyaIbHBIA WM TPYIIIOBOM MPOEKT, Kelc-3a1a4a, AesoBas (poenast)

urpa, noptdoimo. ..




00CTyKUBaHMSIL.

Cpennuii OIIK-4.1. 3naer ocHoOBHbIE | JIeKMOHHBIE u | 1. Beemenue. OcHoBupie 3anauu | Tekymmii  KOHTPOJL — —
YPOBEHB CTaHJapTHI oopMieHNs | mpaKTHYECKHE 3aHATHS, MCCIIC/IOBAHMSI OTICPALIHL. OIpoc, KOJLIOKBUYM,
TEXHUYECKON JTOKYMEHTAINH paboTa B MaibIX TIpyIax, 2. Monenu JIMHEWHOTO | pacdyeTHO-TrpaduIecKoe
Ha PA3IMYHBIX CTamusIX | MHTepaKTHBHAS JEKIIHs, MIPOrpaMMHUPOBAHHS. 3aJaHue, KOHTPOJIbHAS
SKM3HEHHOT'O MHKIA | ucKyceHs, 3. TpancnoprtHbIe 3aa1H. paborta.
MH(pOPMALOHHOH CHCTEMBL. camocrosiTenbHas ~ pabota 4. Monemn HETHHCHHOTO "
JUHaAMHUYCCKOI'O
oOyyJarouxcs, MOJrOTOBKA IPOIPAMMHDOBAH,
ncllaqa  HPOMEKYTOUHOU | 5 Jpeventsl TEOPHH MAaccOBOTO
arTeCTalUU. 00CITy>)KUBaHHSI.
Bricokuii OIIK-4.1. 3naer ocHOBHbIE | JICKIIMOHHEBIC u | 1. Beemenme. OcHoBHble 3amaud | Tekymuii  KOHTpoOlb —
YPOBEHD CTaHOapThI oopMIleHHs | IPaKTHYECKHE 3aHATUA, UCCIIEIOBAHUS ONIEPALUH. orpoc, KOJIJIOKBUYM,
TEXHUYECKOI JOKYMEHTAlMH | paboTa B MaiblX TIpYIIAXx, 2. Mogenn JHMHEWHOro | pacueTHO-TpaduuecKoe
Ha Pa3IUYHbIX CTaJUsX | UHTEPAKTHBHAS JeKIus, MPOTrpaMMHUPOBAHHUS. 3a/1aHue, KOHTPOJIbHAS
MH()OPMAIIMOHHON CHCTEMBI. caMocTosATeNbHAs ~ pabora | A
OUHAMHYECKOTO
o0yyaromuxcs, TOATOTOBKA pOTPAMMUPOBAHHSL,
H  CAada TPOMEKYTOYHOH 5. DneMeHTBI TeOpHHU MacCCOBOIO
aTTeCcTaluu. 00CITy>)KUBaHHS.
Ymeem
bazoBelii OIIK-4.2. YMmeer npumeHsTh | JICKIIMOHHBIC u | 1. Beemenme. OcHOBHBIC 3amaum | Tekymmii  KOHTpPOIL —
YPOBEHb CTaHIapThI oopmileHHs | paKTHYECKUE 3aHATHA, UCCJIEI0BAHMS OIIEpaALIUH. ompoc, KOJLTOKBUYM,
TEXHUYECKON JIOKYMEHTAllMU | paboTa B MalbIX Tpymnmnax, | 2. Moaenu JMHeHHOro | PacyeTHo-rpaduyeckoe
Ha  pasAMYHBIX  CTAAUSAX | UHTEPAKTHBHAS JEKIHs, POrPaMMHUPOBAHHSL. 3ajanue,  KOHTPOJIbHAA
KM3HEHHOTO UUKIA | qUCKyCCHS, 3. TpaHCIOpPTHBIE 3a7a4H. pabora.
MH()OPMAIIMOHHON CHCTEMBI. CaMOCTOSITCIIbHA pabota | 4. Mogenu  HemWHEHHOro U
oOyJaromuxcsi, MOJAroTOBKa JMHAMUYECKOTO
U clJaya DIPOMEXYTOUHOU MPOrpaMMUPOBAHUS.
aTTecTaluy. 5. DneMeHThl TEOpUH MacCCOBOTO

00CTy)KUBaHUSI.




Cpennuit OIIK-4.2. YMeeT npumeHsATh | JIeKIMOHHBIC u | 1. Bpemenue. OcHoBHBIC 3aAauu | TeKymui KOHTpOIb —
YPOBEHb CTaHJIapThI oopmileHHs | IpaKTHYECKUE 3aHATUA, HCCIICIOBAHUS ONIEPALIUA. orpoc, KOJIJIOKBUYM,
TEXHUYECKON JOKYMEHTallMM | paboTa B MajbIX rpynmax, | 2. Moxenu nuHeiiHoro | PACUETHO-Tpaduieckoe
Ha  pasiuMYHBIX  CTAAMSAX | HHTEPAKTHBHAS KT, POrPaMMHUPOBAHHSL. 3ajaHue,  KOHTPOJIbHAA
KASHCHHOTO OUKIIa | nucKyccus, 3. TpancnoptHble 3a1a4H. pabora,
MH()OPMAIIMOHHON CHCTEMBI. caMocTodATeNbHass ~ pabota | 4. Mojaenu  HEIUHEHHOTO U
oOydJaronuxcs, MOJAroTOBKa JHUHAMHYSCKOTO
U clada IPOMEKYTOUHOU MPOrPAMMHUPOBAHHS.
aTTeCTalluu. 5. DyeMeHTbl TEOPUH MacCOBOTO
00CITy>)KHBaHUA.
Bricokuii OIIK-4.2. Ymeer npumeHsTh | JICKIIMOHHBIC u | 1. Beemenme. OcHoBHBIC 3amaum | Tekymmii  KOHTpPOIL —
YPOBEHb CTaHOapThI oopMieHHs | IpaKTUYECKHE 3QHATUA, HCCJIEIOBAHUS OTIEPAIIH. o1poc, KOJIJIOKBUYM,
TEXHUYECKOM JIOKYMEHTAlMU | paboTa B MayblX Tpynnax, | 2. Mogaenu JuHelHoro | PacueTHo-rpaduueckoe
Ha  Da3sIMYHBIX  CTAAUAX | HHTEPAKTHBHAS JEKIUs, IPOrPaMMHUPOBAHMUSL. 3aJlaHue,  KOHTPOJIbHAA
JKU3HCHHOT'O OUKIa | TUCKycCHs, 3. Tpancnoprtabie 3a1a4n. pabora.
MH(pOPMALMOHHON CUCTEMBI. caMoCTOsATeNIbHass ~ pabota | 4. Mojxenu  HEIWHEHHOTO W
o0ydJaronmxcsi, MoJAroToOBKa JIMTHAMHYECKOTO
U claya IPOMEXYTOUHOU MIpOrpaMMHUpPOBaHUSI.
aTTeCTallNH. 5. DneMeHThl TEOpUU MaCCOBOTO
00CTy)KUBaHUSL.
Braoeem
bazoBbrit OIIK-4.3. HWwmeer HaBbIKH | JIEKIIMOHHBIE n | 1. Bpenenme. OcHoOBHBEIC 3ajauM | Tekymuii KOHTpOJIb —
YpOBEHL COCTaBJICHHUSA TEXHUYECKOH | TPAKTHUYECKUE 3aHATHS, HCCJIEI0BAHMS OTIEPALIUN. ompoc, KOJUIOKBUYM,
JOKYMEHTAIlUM Ha Pa3JIMYHBbIX | paboTa B MayblX TIpynnax, | 2. Mogenu JNHHEHOro | PACUETHO-Tpaduyeckoe
JTamax OKU3HCHHOTO [UKJIA | HHTEPAKTHBHAS JIEKITHSI, POrPaMMHPOBAHHUSL. safaHue,  KOHTPOJIbHAA
UH(OPMAIIMOHHON CUCTEMBI. JIACKYyCCHS, 3. TpancnoprtHble 3a1a4. pabora.
caMoCTosATeNbHass  pabota | 4. Monxenn  HETWHEHHOTO U
oOyJaromuxcsi, MOArOTOBKa JIMHAMUYECKOTO
U clada TPOMEKYTOUHOU MPOTPAMMHUPOBAHHS.
aTTeCTallUU. 5. DneMeHThl TEOpUHU MacCCOBOTO

00CITy>)KHBaHUA.




Cpennuit OIIK-4.3. HMmeer HaBBIKH | JIeKIIMOHHEIE u | 1. Bpenmenme. OcHOBHBIC 3ajauM | Tekymui KOHTpPOJIb —
YPOBEHb COCTaBJICHUSA TEXHUYECKOM | IPAKTUYECKUE 3aHATHUA, HCCIICIOBAHUS ONIEPALIUA. onpoc, KOJIJIOKBUYM,
JOKYMEHTAIlMM Ha pas3lIMYHBIX | padoTa B MallbIX rpymnmax, | 2. Mogenu JTHHEHOro | PACUETHO-Tpaduyeckoe
sTamax SKU3HEHHOTO IIMKJIA | HHTEPAKTHBHAS KT, POrPaMMHUPOBAHHSL. 3ajaHue,  KOHTPOJIbHAA
MH(OPMALIMOHHON CUCTEMBI. JTUCKYCCHS, 3. TpancnoptHble 3a1a4H. pabora,
caMocTodATeNbHass ~ pabota | 4. Mojaenu  HEIUHEHHOTO U
oOy4aromuxcsi, MOAr0TOBKa JUHAMHUYECKOTO
U cJada TPOMEKYTOUYHOMH MIpOrpaMMHUPOBaHUSI.
aTTeCTaluu. 5. DneMeHThl TEOpUHU MacCCOBOTO
00CITy>)KHBaHUA.
Bricokuit OIIK-4.3. Hwmeer HaBbIkH | JICKIIMOHHBIE u | 1. Bpenenme. OcHoBHBIC 3ajauM | Tekymuil KOHTpOJIb —
YPOBEHD COCTaBJICHUSA TEXHUYECKOM | MPAKTUYECKUE 3aHIATHUA, WCCIICIOBAHUS ONIEPALIUA. ompoc, KOJIJIOKBUYM,
JTOKYMEHTAllMl Ha pPa3lMYHbIX | paboTa B MalbIX rpynnax, | 2. Mogaenu JIMHeHHOro | PacueTHo-rpaduueckoe
sTanax SKU3HEHHOTO IIMKJIA | HHTEPAKTHBHAS JIEKIIH, POrPaMMHUPOBAHHUSL. 3alaHue,  KOHTPOIbHAA
UH(OPMALIMOHHON CUCTEMBI. JTUCKYCCHS, 3. TpancnopTHbIe 3a1a4H. pabora,
camocTosATeNbHass ~ pabota | 4. Monxenu  HETUHEHHOTO U
oOyJaromuxcsi, MOJArOTOBKa JTMHAMHUYECKOTO
U cJada TPOMEKYTOYHOMH MPOrpaMMHUPOBAHUSI.
aTTeCTalUu. 5. DneMeHThl TEOpUHU MacCOBOTO

00CITy>)KHBaHUA.




Tabmuma 3

2. IEPEYEHb OLIEHOYHbIX CPEJICTB’

Ne | HaumenoBaunue
OLICHOYHOTI'O
CpeacTBa

XapakTepHucTrUKa OLIEHOYHOT'O CPE/ICTBA

[IpencraBnenue oneHouHoro cpencrsa B POC

1. | Ompoc

CpencTBO KOHTPOJIS YCBOCHUS Y4eOHOTO MaTepuasa TeMBbI,
pasjelna WM pa3aeiioB AMCIMILINHBI, OPIraHU30BaHHOE KaK
y4eOHOE 3aHATUE B BUJIE COOCCEIOBAHHMS ITPETIOIaBATENs C
00y4aroIuMUCs.

BOHpOCLI I10 TeMaM/paSI[eJ'IaM JUCHUITIINHBI

2. | KomnokBuym

CpencTBO KOHTPOJIS YCBOCHHUS YI€OHOT'0 MaTepHalia TEMBI,
paszena Win pas3/ieiaoB AUCHUILUINHBI, OPraHH30BaHHOE KaK
yueOHOe 3aHATHE B BHJIE COOECEIOBaHUS MPETIOAABATEINS C
00yJaroIuMucs.

Bompocsr o Temam/paszienaM JUCIUILTAHBI

3. | KontponbHas
pabora

Cpe,I[CTBO IIPOBEPKU YMeHI/Iﬁ MMPUMCHATH ITOJIYUCHHBIC 3HAHUA
JJI pCIICHUS 3aaa4 OIIPCACIICHHOIO TUIIA 110 TEME UJIN pa3acily

Kommnext KOHTPOJIbHBIX 3aJaHuM 110 BapHaHTaM

4. 3auer

CpencTBo, MO3BOJISIIOIIEE OLICHUTh 3HAHUS, YMEHUS, HABBIKU
oOydJaromierocs 1o yueOHoW MUCIUILIMHE U OTIPEETUTh
YPOBEHb OCBOCHUSI KOMITETCHIIUH.

Bompocs! k 3auety

5 o o
VKa3pIBaloOTCS OLICHOYHBIC CPEACTBA, IPUMCHACMBIC B XO1€ pC€aiu3allun pa60qen nporpaMmbl JaHHOU JUCHUTUIAHBI.




3. OIMUCAHUE MOKA3ATEJIEI U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIUI

OueHuBaHue pe3ynbTaToB 00yUeHUs MO0 JUCHUILTNHE «MaTeMaTHKa» OCYIIECTBISIETCS B COOTBETCTBUU ¢ [loo)keHneM 0 TeKyleM KOHTpoJie
YCIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui O0y4YarOIUXCsl.

[IpeaycMoOTpeHsbl caeAyoIre BUABI KOHTPOJIS: TEKYIUNA KOHTPOJIb (OCYIIECTBICHUE KOHTPOJIS BCEX BUJIOB ayIUTOPHOM U BHEAYTUTOPHOU
JEeSITeIbHOCTH 00YYa0IIErocs ¢ 1eJIb0 MOIYYeHUs IEPBUYHON MHPOPMAIIH O XOJ€ YCBOCHHUS OT/IEIbHBIX 3JIEMEHTOB COJIEP)KaHUS JUCIUILINHBL) U
MIPOMEXKYTOUHAsI aTTeCTaIMs (OLIEHUBACTCS YPOBEHb U Ka4€CTBO MOATOTOBKHU IO AUCIUIUIMHE B IICJIOM).

[Tokazarenu ¥ KpUTEPUHU OLICHUBAHUS KOMIETEHIIHNH, (POPMHUPYEMBIX B MIPOLIECCE OCBOCHUS TaHHOM TUCIUILIMHBI, OMHUCAaHbI B Ta0I. 4.

Tab6nuia 4.



Kon YpoBeHb ocBoeHus | HMuaukatopel Kpurepuu ornieHuBaHus pe3yabTaTOB O0yUICHHS
KOMITETEHIIMH | KOMIIETEHIIUU JOCTUKECHUS
KOMIIETEHIINH
3Haer
OIIK-3 Henocratounsrii yposens | OITK-3.1. He 3naem 3umauumenvHou wacmu mamepuana Kypcd, He CHOCOOEH CamoCmOSMeNbHO
OrleHKa «HE3aYTEHO 8b10€151Mb 21ABHbIEe NONONHCEHUS 8 U3YUEHHOM Mamepuane OUCYUNTIUHDL.
ba3oBbIi1 ypoBeHb OIIK-3.1. 3naem mne menee 50 % ocHosHO20 Mmamepuana Kypca, OOHAKO UCHbIMbLEAem
OI.[CHKa «3a4TEHO)). 3ampy()HeHuﬂ 6 €20 NPUMEHERUU.
Cpennuii ypoBeHb OIIK-3.1. 3Haem ocHO8HYIO uacmb mamepuanra Kypca, CHnocodeH NpuMeHumsv U3yYeHHbll
OlLleHKa «3aUTEHOY. mMamepuan Ha Npakmuke, UCNbIMbIEAEN He3HAUUmenbHble 3ampyOHeHUsl 6 peueHuU
3a0au.
Bricokuii ypoBeHb OIIK-3.1. llokazvieaem enybokoe 3HaHue U NOHUMAHUE MAMEPUdnd, CnocobeH NpPUMeHUmbs
OlLIeHKa «3aUTEHOY. U3YYeHHbIU Mamepuan Ha npaKkmuxe.
Ywmeer
ba3oBbIil ypoBeHb OIIK-3.2. Ymeem e6ocnpouzeecmu Hne memee 50 % ocHosHO20 mamepuana Kypcd, OOHAKO
ucnwvimuleaem 3ampyOHeHusi NPU peueHul’ NPaKmuyecKux 3a0ay.
Cpennuii ypoBeHb OIIK-3.2. Ymeem pewamv cmanoapmmusie npogeccuonanvuvie 3a0auu ¢ - npumMeHeHuem
NOJYYEeHHbIX 3HAHULL, UCNbIMbIBAEm He3HAYUMeNbHble 3aMPYOHEHUS 8 peUleHUU 3a0ad.
Beicokuii ypoBeHb OIIK-3.2. Ymeem pewamv cmandapmuvie npogheccuonanvhvie 3a0auu ¢ npuMeHeHuem
NOJIY4eHHbIX 3HAHULL, NoKa3vleaem 21y00Koe 3HaHUe U NOHUMAHUe Mamepuaid, CnocooeH
peuums 3a0a4y npu usmMeHeHuu GopmyaIuposKu.
Bnaneer
ba3oBblil ypoBeHb OIIK-3.3. Cmyoeum 6naoeem OCHOBHbIMU HABLIKAMU MEOPEmu4ecKko20 U NpaKmuiecKko2o
NpUMEHeHUs.  Memooo8  aHANUMUYECKOU  2eomMempuu, JUHEUHOU  aneebpvl U
Mamemamuyecko2o auanuza. Hmeem HecucmemamusuposanHvle 3HAHUA OCHOBHBIX
Ppaszoenos OUCYUNIUHDL.
Cpennuii ypoBeHb OIIK-3.3. Cmyodenm 6nadeem 3HAHUAMU B6C€20 U3YYEHHO20 MAMepudnd, 6iaoeem HAGLIKAMU
meopemu4ecko2o U npaKkmu4eckoeo NPUMeHeHUs Memo008 aHaIUMUYecKou 2eomMempuu,
JUHeUHol aneebpbl U Mmamemamuiecko2o avanuza. Hcneimvieaem He3HauumenvbHble
3ampyOHeHUs. 8 peuleHUU 3a0ay.
Bricokwuii ypoBeHb OIIK-3.3. C600600HO 61G0€em HABbIKAMU MEOPemudecKko20 U HNpPaKmuiecKko2o HNpUMeHeHUs




Memooo8 aHANUMUYECKOU 2eOMempuu, JIUHEeUHOU aleedpbl U MamemMamuyeckKo2o
amanuza, nokasvigaem 21YOOKOe 3HAHUE U NOHUMAHUE U3YYEeHHO20 Mamepuand.
Cmyoenm enadeem KOHYeNMyaibHO-NOHAMULUHbIM ANNAPAMOM, HAYYHbIM S3bIKOM U
mepmunoa02uell nPpopeccuoHaIbHOU OesimenrbHOCHU.

1IK-2

3HaeT
Henocrarounsriit yposens | [1K-2.1. He 3naem 3uauumenvHoli wacmu mamepuana Kypca, He CnocoOeH camoCmosmenbHo
O1leHKa «HE3aYTEHO. 8b10€1AIMb 21ABHbIE NONONCEHUS 8 U3YUEHHOM Mamepuane OUCYUNTUHBL.
ba3oBsIil ypoBeHb 1IK-2.1. 3uaem ne wmenee 50 % ocHO6HO20 Mamepuana Kypcd, OOHAKO UCHbIMbleaem
O1neHKa «3a4TEHO. 3ampyoOHeHUs 8 €20 NPUMEHEHUU.
Cpennuii ypoBeHb 1IK-2.1. 3Haem ocHO8HYIO uacmb mamepuanra Kypca, CHnocodoen NpuMeHumsv U3yYeHHbll
OlLIeHKa «3aUTEHOY. Mamepuan HA NpaKkmuke, UCNbIMbIBAEN He3HAUUMeNbHble 3ampyOHeHUs 6 peuleHuU
3a0au.
Bricokuil ypoBeHb IIK-2.1. Ilokaszvieaem 2nybokoe 3Hanue U NOHUMAHUE MAMepuand, CnocobeH NpuUMeHUms
OleHKa «3a4TEHOY. U3YYEHHBIU MAmMepUan Ha NPaKkmuke.
YmMmeer
ba30BbIi1 ypoBeHB IIK-2.2. Ymeem eocnpoussecmu ne memnee 50 % ocnoénoco mamepuana Kypca, OOHAKO
ucnsimvleéaem 3ampyOHeHUs: NPU peueHuu nPaKmu4eckux 3a0adu.
Cpennuil ypoBeHb IIK-2.2. Ymeem pewamv cmanoapmuvie npogheccuonanvhvie 3a0auu ¢ npuMeHeHuem
NOJYYEeHHbIX 3HAHULL, UCNbIMbIBAEM He3HAYUMeNbHble 3aMPYOHEHUS 8 peulenuU 3a0ay.
Bricokuil ypoBeHb I1IK-2.2. Ymeem pewamv cmanoapmmusie npogeccuonanvuvie 3a0auu ¢ - NpUMeHeHueMm
NOJIYYeHHbIX 3HAHULL, NoKa3bleaem 21y00Koe 3HaAHUe U NOHUMAHUe Mamepuand, Cnocooen
pewums 3a0ayy npu usMeHeHuu GopmyauposKu.
Bnaneer
bazoBblil ypoBeHb ITK-2.3. Cmyoeum 6nadeem OCHOBHbIMU HABLIKAMU MEOPEMU4ecKko20 U NpaKmuyeckozo

NpUMEHEHUs.  Memo008  AHATUMUYECKOU  2eoMempul, JUHeUHOU  aneeOpvl U
Mamemamuyeckoeo ananuza. Mmeem Hecucmemamu3upoganuvie 3HAHUSA OCHOBHBIX
Ppazoenos OUCYUNIUHBL.




Cpennuii ypoBeHb

ITK-2.3.

Cmyodenm 6nadeem 3HAHUAMU 6CE20 U3YUEHHO2O Mamepuand, 61aoeem HABbIKAMU
meopemu4ecko2o U npaKmuiecko2o NPUMeHeHUs Memooo8 AHATUMUYECcKoll 2eoMempu,
JIUHENHOU aneebpvl U Mamemamuiecko2o ananuza. Hcnvimvléaem He3HaAYUMeNbHbIE
3ampyOHeHUs. 8 peuleHUU 3a0ay.

Bricokuii ypoBeHb

1IK-2.3.

C80000HO 61a0€em HABLIKAMU MEOPEeMUUecKo20 U NPAKMUYEcKoe0 NpUMeHeHUs
MEMOO08 AHAIUMUYECKOU 2eOMempuu, JUHEUHOU aneebpbl U MAmemMamuiecKo2o
amanusa, nokasvieaem 21yO00Koe 3HAHUe U NOHUMAHUE U3VYeHHO20 Mamepuand.
Cmydenm 6nadeem KOHYENnmMyaibHO-NOHAMUIHbIM ANNAPAMOM, HAVYHLIM A3bIKOM U
mepmunoa02Uel NPopecCcuoHaIbHOU 0essimeabHOCHU.




4. MeTroau4yeckue MaTepUaJibl, ONpeAesaonue Npoueaypbl

OLICHUBAHUSA Pe3yJbTATOB 00y4eHUs

3aganus B ¢popme onpoca:

Onpoc wucnonb3yercs Il TEKYIIErO0 KOHTPOJS YCHEBAEMOCTH OOYydYarOmMXCS IO
JUCLUIUIMHE B KadecTBE IPOBEPKHM pe3yJIbTaTOB OCBOGHMs Marepuana. Kaxaomy CTyaeHTy
BbIJIa€TCs CBOW COOCTBEHHBIN, Y3KO CPOpPMYJIMPOBaHHBIN BOIIpoc. OTBET JOKEH OBbITh YETKUM
U KPAaTKHUM, COZEp>KalllMM BCE OCHOBHBIE XapaKTEPUCTUKU OINHKCBIBAEMOro MOHATUA. B cBoeM
OTBETE CTYAEHT JOJDKEH I0Ka3aTb YMEHHs IPOCIIEKHBATh NPUUYMHHO-CICACTBEHHBIE CBS3U U
HaBBIKU PACCYKAECHUH U JOKa3aTeIbCTBA.

KonTtpouabnas padora

CpencTtBo NpOBEpPKUM YMEHUH NPUMEHATh MOJIYYEHHbIE 3HAHUS MU pELIeHMs 3aaad
OIIPEJIETICHHOT0 TUIIA 10 TEME UJIU PA3IEILY

5. MaTepl/IaJILI JJIA TIPOBEACHHUA TEKYIIETI0 KOHTPOJISA U
l'IpOMe)I(yTO‘lHOi/i arTrecranmm

3ananus B popme onpoca

Paznen 1. Beenenne. OcHOBHBIE 32/1a4H HCCJI€TOBAHUS onepalmﬁ.

1) IIpeamer ucciienoBaHus Onepanui.

2) OcHOBHBIE TIOHATHUS U METOABI.

3) Knaccugukanus 3a1a4 ucciieioBaHus Oneparuii.

4) MaremaTtnueckast MOJI€Ib 3a/1a41 UCCIIEI0BaHMSI OTepaLui.

Pa3nea 2. Moaesu JIMHeiiHOr0 NporpaMMHpOBaHMUS.

1) OKOHOMHUKO-MaTeMaTudeckas Mozeins 3anaqn JIIT.

2) KanoHnnyeckas u ctaHfapTHas ¢Gopma 3aJa4dd JIMHEHHOro MporpaMMHpOBAHUS.
LleneBas GpyHKIUsA, 06JACTh JOMYCTUMBIX PEIICHUH, KpUTepUn 3P PEeKTUBHOCTH.

3) 3agaua 00 UCIOIB30BAaHUU PECYPCOB, 3a/1a4a O 3arpy3ke 000py10BaHuUs.

4) DNeMEHTBI TEOPUH BBIMYKIIBIX MHOKECTB B N-MEPHOM INpocTpaHcTBe. OOumii By
noryctTuMoi o0actu. basucHble perienus cuctem.

5) OnopHble  peuieHus, JAUHUS ypoBHSA 1eneBol  ¢ynkuuu. ['paduueckas
WHTEpIPETALMS PEIICHUS 3a/1a4 C ABYMS IEPEMEHHBIMM.

6) O6ume cBoiicTBa pemennit 3aaa4 JIII. Teopembl 00 yriioBBIX TOUKAX.

7) AHanu3 Ha YyBCTBUTEJIBHOCTbD, PAHULBI POCTA IIEPEMEHHBIX.

8) [TpeoOpa3zoBanue neneBoit ¢ynkumu. Kpurepun ontumansHoctu B 3JIII mpu
OTpe/ielIeHnH MaKCUMyMa/MUHUMYMa 11€J€BOH (PYHKIUH.

9) CHUMIUIEKCHBIN METOI. BBIPOXKIEHHBIE pELICHUS.

10)  VcnoBus €IMHCTBEHHOCTH peLIeHHUs. Monaenu ETOYMCIEHHOTO
IIPOrpaMMHUPOBAHUS.

Paznen 3. TpancnopTHbIe 3a1a4H.
1) [TocTanoBKka 3aaum, MaTpuLa 3aTpaT, neneBas GyHKuMs. OTKpbITas U 3aKpbITast
MO/IeJIb TPAHCIIOPTHOM 3a7auu. 3a/1a4a 0 Ha3HAYCHUSX.



2) CTpyKTypa MaTpHIbl CUCTEMbI OTPAHUYECHU.

3) OCO0EHHOCTH CHCTEMBI OTPAaHHYCHUIA.

4) Teopema o panre. HauanbpHble onopHble pemieHus. MeTtoa «ceBepo-3anajgHoro»
yria ¥ MUHUMaJbHOW CTOUMOCTH.

5) Kpurepun ONTUMAJIBHOCTH 0a3ucHOrO pacrpeneneHus MOCTaBOK.
OKOHOMHUYECKHI CMBICII OLICHOK KJIETOK.

6) ITocTpoeHne NUKIIOB B MAaTPULIE MOCTaBOK. MeTO NOTEHIINAJIOB.

7) TpancnioptHas cers. TpaHCHOpTHBIE 3a7a4n C OTPAaHUYEHUSMU HA IPOIYCKHYIO
CIIOCOOHOCTS.

8) ITpumenenue Teopun nBoiicteeHHocTy 3JII1.

9) Benrepckuil METO peLIEeHNs TPAHCIIOPTHOU 3a/1a4U.

10)  HaxokaeHue KpaT4auiiero Mapiipyra.

Pasznen 4. Mojesiu HeJIMHEHOT0 M ITHHAMUYECKOI0 IPOrPAMMHMPOBAHUS.

1) IlocTaHOBKa 3a/1a4M HEJTMHEHHOTO IPOrPAMMHUPOBAHMS.

2) [TpousBoacTBeHHas GyHKIMS. JIOKaIbHBIHN, MT00ATBHBIN U YCIOBHBIN YKCTPEMYM.
HeoOxonuMble 1 1oCcTaTOYHBIE YCIOBHS 3KCTPEMYyMA.

3) YpaBHenus cBs3u, GyHkius Jlarpanxka.

4) Brimykisie pyHknnu, ux cBoiictsa. [Ipon3BoHas Mo JaHHOMY HAIIPaBICHUIO U
rpajiueHT.

5) Kpurepuit Cunbectpa. DKCTpeMalibHbIe CBOMCTBA pemienuit 3anau BI1. Meton
KYCOYHO-JIMHEIHON annpokcuManuu. I'paueHTHbIE METOIbI.

6) 3ajaya napaMeTpu4ecKoro nporpaMMHUpPOBaHHUSL.

7) MHorouarosbsle onepanuy. 3agaya ONTUMAaJIbHOTO YIIPABICHHUS.

8) PexyppenTtHbie cooTHOLIEHUs. Y paBHEHU bemuimana. YcinmoBHas onTuMu3sanus.

9) Pacnipenenenrie ”HBECTULIMIA MEXKY MPEATPHUATUIMU.

10)  3agaua o 3ameHe 000pYyI0BaHUS

Pa3nes 5. DjieMeHTHI TEOPUH MACCOBOI0 00CTYKUBAHUS

1) [Tpoueccrt obcnyxuBanus. [lokazatenu »¢¢heKTUBHOCTH.
2) Knaccugpukanus CMO.

3) [Tporecchl ¢ AUCKPETHBIM U HEMPEPHIBHBIM COCTOSTHUEM.
4) IToToxu coObITHiA.

5) VYcnoBue cTanoHapHOCTH MOTOKA.

6) I'pad ciayuaiinoro mporecca.

7) [IpenenbHBIE BEPOSATHOCTU COCTOSTHUM.

8) OnHOKaHATLHBIC 1 MHOTOKAHAIIBHBIC CHCTEMBI.

9) CMO c oTKa3zaMH U C OKUJIaHUEM.

10)  TIpomeccs rHbeU U pa3MHOXKCHHS.
Kontpomaupyemsie kommnerennuu: OIIK-3, T1IK-2.

Oyenka KoMnemeHYull 0Cyuwecmeisiemcs 8 COOmeemcmauu ¢ maoauyeu 4.

PacuerHo-rpaduyeckoe 3aganue

3aganme 1. IlpoBecTn nABE uUTEpallud METOJOM HAMCKOPEWILIEro CIycka B 3ajaue
HEJIMHEHHOTo MporpamMmupoBaHusi 0e3 orpanuueHuil. Haumnas w3 ucxogHoit touku X0 =
(x?, x9) = (0,1) u Haxons oaHOMEpHbIE MUHMMYMbI Ha KaXIOH HTepaluy aHAJIUTHYECKH,
UCIIONIB3YSl HEOoOXOJUMOE YCIIOBHE CyIecTBOBaHHE JSKcTpeMyma. [lokasatb Ha rpaduke
HalpaBJICHUs] CIIyCKa M IOCJeNOBaTeIbHbIE NMPUOIMKEHUS] K TOYKE MUHUMYyMa. BbIUMCINTH
3Ha4YeHHUE 11eNIeBON (PYHKIIUU B MCXOJHOM TOUKE U MOCIEAYIOIINX MPUOIMKEHHUIX.



1) f(xq,x3) = 4xi + x5 — 4x; — 2x, (min) ;

2) f(x1,x5) = 2x% + 2x5 — 2%, — 2x, (min);

3) f(xy,x3) =x% + x5 — 6x; — 4x, + 20 (min );
4) f(x1,%x,) =10 x; + 10 x, — 5x?(max );

5) f(x1,x2) = 5% + 5%, —xf — x5 (max );

6) f(xy,x3) =4x; +6x, —x? —13(max );

7) f(xy,x3) =5x; +8x, — 2x% — 2x5(max );
8) f(x1,x3) = —6x; +2x% + 2x2(min );

3aganue 2. Jlana 3amada ¢ HENMHEWHOU IeleBOM (YHKIUEH M JIMHEHHOW CUCTEMOM
OTpAaHUYECHUU.
Hcnonb3ys rpaduueckuii MeTo 1, HAUTH II100aTbHbIE SKCTPEMYMBI () YHKITHH
L= (x;+a)*+ (x; +b)?

IIPU OTPAaHUYCHUSAX:

ag1x1 + a2, < by;

Ay1X1+aX; < by;

X1;%, =0

3naueHust KO3PPUIMEHTOB 1eeBON QYHKIIUU U CUCTEMBI OTPaHUYEHUH:

Ne BapuanTa 1 2 |3 |4 |5 |6 |7 (8 |9 |10
[TapameTpsi
a S5 6|1 |-2|3|-1|-3|-2|-2]1
b 4 1-2|-1 |-1|4|-1|-1|-61-2]-1
aqq 5 2 |5 2 |3 |3 |3 |3 |6 |6
aqp -4 |5 |-4 |5 |8 |5 |8 |5 |7 |7
b, -20 |20 |-20| 20|24 | 15|24 |15 |42 |42
azq 3 2 |3 2 |4 |5 |4 |5 |3 |3
azo 2 1 |2 1 |7 (3 |7 |3 |-2]|-2
b, 30 10|30 [10(28|15|{28|15|-6 | -6

3anganme 3. J[ByM npeanpusTHSAM Ha ISATh JET BbIIENEHbI cpeCcTBa B KonudyectBe a=2000
JeH. efl. MI3BecTHO, uTOo J10XO0J1 OT X €AMHHUI] Ha IepBOM npeanpusTuu paseH fl(x)=5x, oT y AeH.
eIMHUI] Ha BTOpoM npeanpustuu — f2(y)=6y neH. enumnun. K KoHIly roma ocraTok CpencTB
paBeH cootBercTBeHHO ql(x)=0,8x, q2(y)=0,3y. Kak pacmnpenenutb cpeactBa MeEXIy
OPEANPUITHAMHU, dYTOOBI 00mui mgoxon Obul HaubompmmMm? Pemmth 3agady MeTOIOM
JTUHAMHYECKOT0 TPOrpaMMHUPOBAHHUS.

3ananmne 4.

1)HaiiTi HIKHIOIO [IEHYy aHTArOHUCTHYECKOW UTPHI ¢ (yHKImel Bemrpoimia Wy (x,y) =
x—2xy+y, (x,y) €[0,1] x [0,1].

2)HaiiTn Hauy4mIvii rapaHTUPOBAHHBIN pe3yabTaT JUlsl UTPOKA 2 B aHTATOHMCTUYECKOM
urpe, 3ajanHoii Ha kagpate [—1,1] X [—1,1]; W,(x,y) = 2x? — y.



3)HaiiTi BEpXHIOK LIEHY aHTarOHUCTHYECKON UIPHI ¢ (yHKIueH Beiurpbima Wy (x, y) =
(2x =), (x,y) € [0,1] x [0,1].
4)HaiiTn HauTy4IIMid rapaHTUPOBAHHBIM Pe3yabTaT [Uld UIPOKa 1 B aHTarOHUCTUYECKON
urpe, 3ajanHoii Ha kBaapate [—1,1] X [—1,1]; W,(x,y) = (y — x)2.
3ananue 5.
Haiitn rpaduuecku pemieHue 3anaud BBIMYKIOTO nporpamMmupoBaHus. COCTaBUTh (PYHKIIMIO
Jlarpanxa v HaliTH €€ CEJIOBYIO TOUKY.
Z(xq1,%,) =2 — x? — 2x% > max;
Xy < 4 —x%;
X1 +x,21;
X1 = 0;x, = 1.

3aganmue 6.
3aja4uu BBITYKJIOTO NPOrpaMMHUPOBAHUS PEIIUTh METOIOM KYCOYHO-TMHENHON alllpOKCUMAaIUU.
1) (Z(x1,x3) = (x; —3)? + 2(x, — 2)? > min ;
X, + 4x, < 16;
3x; + x, < 15;
X1 =20;x, =2 0.
2) Z(x1,x,) = x, — X} - max;
2x, + 3x§ <3;
0<x,<2/3
xy = 0.
3aganue 7.
B npennoxeHHON AUHAMUYECKON MOJENHM M3 HadalbHOro MyHKTa (1) B koHeuHbId MyHKT (11)
3a/laHa CTOMMOCTb MpOe3/la MEXAYy OTACJIbHBIMU IyHKTaMHU TpaHCHOpPTHOW ceTu. Mmeercs
HECKOJIBKO MapHIpyTOB IO MPOE3Ay, NMPEICTaBICHHBIX B coorBercTBYyromier Tabmuie (T(i,))).
HeobOxonuMo ompenenuTh ONTUMAaIbHBIA MapHIpyT mpoe3da u3 myHkta | B myHKT 11 ¢
MUHHUMAJIbHBIMU TPAHCTIOPTHBIMH PACXOaMH.



j1234567891011
i

1 [-[10]12[8]20]- [- [- [- [- [-
2 [-[- |- [-1- [s]1a]- [- |- |-
3 [- 1= - [=1-16 {9 [- [-1-1-
4 [- - - [-1- [7 {10]- |- |- |-
5 [- - [- [-]- [13]s |- [- |- [-
6 [-]- |- |-]- |- |- [12]14]18]-
7 [-1- |- [-1- [- |- [13]15]16]-
8 [- - [- [=1-[-1-1-1-1-1s
o [-1- - T-1-1-1-1-1-1- [10
0(-1- |- [-[- [-[-1-1-1- 10
i -1- |- [-1- |- [- - 1- -1~

KonTtpomupyemsie kommerennuu: OITK-3, ITK-2.
Oyenxa komnemenyutl OCyWecmeasienmcs 8 Coomseemcmauu ¢ madauyet 4.

KonTtposabnas padora

1. OcHOBHBIE 321241 MCCJICAOBAHUSA ONEPALIMIA.

1. OnTuManbHOE peneHre KJIacCu4ecKol 3a1auu moTpeOaeHns odecreynBaeT
a) MakCUMYM (G YHKIIUU TOJI€3HOCTHU (1eJIeBOM (YHKITHH)
0) MUHUMYM (DYHKIIH [TOJIE3HOCTH
B) IOCTOSTHHOE 3HA4YC€HHE (DYHKITUHU TIOJIE3HOCTH

2. I'pymia mepeMeHHBIX CHCTEMBI OTPAaHUYEHUH 3aJ]a4l JIMHEWHOIO MTPOrpaMMHUPOBaHUS
x;, 1 < i < k oOpa3yet 6a3uc nMpu yCIOBUH
a) MUHOP MaTpUIbl KOAQPHUIIMEHTOB IPU NEPEMEHHBIX X; HEOTPULATEIbHBIHI



0) MHHOP MaTPHIILI KOA(PPHUITUEHTOB TP MIEPEMEHHBIX X;OTJIHYEH OT 0
B) mnepeMeHHble X;, 1 < [ < k BXOZST B BbIpaKE€HUE II€JIEBOM (QYHKIHH C
HEHYJICBBIMH KO3 QUIIHCHTAMHU

3. IlepeceueHne BHITYKIBIX MHOXKECTB B R™
a) SIBJIAETCS BBIMYKJIBIM MHOXECTBOM;
0) sABJISIETCS. OrpaHUYEHHBIM MHOXKECTBOM;
B) HE COJIEP>KUT YIJIOBBIX TOUEK MHOXKECTB;
I') HE COJIEP’KUT BHYTPEHHUX TOYEK MHOKECTB

4. MHOX€eCTBO AOMYCTUMBIX PELHICHUI 3aJaud JMHEWHOI'O IPOrpaMMHUpPOBAHUS
a) COCTOUT TOJIbKO U3 YIJIOBBIX TOYEK MHOXKECTB
0) sIBJISICTCSl HEOTPAHUYCHHBIM
B) SIBJISIETCS BBITYKJION JIMHEHHOM KOMOUHAIIMEH YIIIOBBIX TOYEK

5. JIuHus ypoBHs 3a7a4d ONITUMU3ALUYU ONPEIEIISETCS YCIOBUEM
A)F (x) = Fpax wm F(x) = Fip
0)F(x)=C; B)F(x)=0; 1r)F(x)<0;

6. Ycmosue F(X*) = G(Y™) st mapsl ABOMCTBEHHBIX 3a1a4

a) SBJIAETCS J0CTATOUYHBIM YCIOBHEM ONTUMAIBLHOCTH pemenuii X*, Y*

0) sABIIsETCS HEOOXOAUMBIM YCIOBHEM ONTUMAIBLHOCTH pemenuii X*, Y*

B) SBIIAETCS JOCTATOYHBIM YCIOBUEM OIPAHMYEHHOCTH OOJACTH JOIMYCTHMBIX
penreHuii obenx 3amaaq

7. Yuciio orpaHU4eHU TPAHCIIOPTHOW 3a/1a4u

a) paBHO CyMMeE 4YHMCJa MOCTAaBUIMKOB U MOTpeOuTesneil; 0) He MEeHbIIe CyMMBI
YucJla IOCTaBLUIMKOB U MOTPEOUTEIEH;

B) paBHO YUCITY 0A3UCHBIX IEPEMEHHBIX;

') paBHO YHMCIIy CBOOOJIHBIX IEPEMEHHBIX;

8. PacnpeneneHHe MMOCTAaBOK ABJIACTCA OITUMAJIbHBIM ITPU BBITTOJTHCHUU KPUTCPUS:
a) OIIEHKU CBOOOHBIX KJIETOK MPUHUMAIOT OJIMHAKOBBIC 3HAUCHUS;
0) cymiecTByeT cBOOOHAs KJIETKA C MOJIOKUTETHLHOMN OLIEHKOM;
a) OIIEHKU BCEX CBOOOHBIX KJIETOK HEOTPHUIATENbHBI,

9. ITyts L B cereBOM rpaduke sIBISETCS KPUTHYECKUM, €CITU
a) L— nanGosiee mpoI0JKUTENBHBIN TOJHBIN MYTh;
0) L cocrout u3 HanbobILIEro yucia padbort;
B) L— Haunbonee mpoJoKUTENbHBIA 3aMKHYTBIN MyTh

10. 3amayua BBITYKJIOTO MPOrPaMMHUPOBAHUSI C OTPAHMYEHHON 00J1acThIO pereHuit D
a) UMeeT €IMHCTBEHHOE pEIlIeHUE;
0) umeeT perieHue Ha rpanuie oonactu D;
B) UMEET pelieHne BHyTpH obnactu D;
') UMEET BBIITYKJIOE MHOKECTBO PEIICHUI

Mogaes JTMHEITHOT0 NPOrpaMMHPOBAHHS.
Bapuant Nel
1. CocraButb 9KOHOMHUKO-MaTEMAaTHUUECKYIO MOJIEb 3a/1a4H.
ToproBas opranuzainus MJIaHUPYET peaar3aluio Mo ABYM TOBApHBIM TPYMIaM, O KOTOPBIM
BolsesieHbl poHabl 800ThIC.py0. 1 500THIC.py0. YPOBEHD TPAHCIIOPTHBIX U3JIEPHKEK 1O ITUM



ToBapaM cocTtaBiasieT 1% u 2% COOTBETCTBEHHO, YPOBEHb H3JEPIKEK, CBSI3aHHBIX C
XpaHeHueM ToBapoB, — 2% u 1%, ypoBeHb npubsuin — 3% u 2%. [IpenenbHo gomycTUMBIE
pacxojpl, CBSI3aHHBIE C TEPEBO3KOW M XpPaHEHHWEM TOBApoOB, paBHBI 25 ThiC.pyd. u 29

TeiC.py0.  C yd4eroM 3aKynKd TOBapOB CBEpPX BBIACICHHBIX (OHIOB OIPEICIUTh
ONTUMAJIIBHYIO CTPYKTYpPY TOBapooOOpoTa, 00ECIeUNBAIOIIYI0 OPraHU3allui MaKCUMAJIbHYIO
MPUOBLITE.

2. CdopmynupoBaTh yCIOBHE, TPU KOTOPOM Touka X N-MEPHOTO MPOCTPAHCTBA
SIBJISICTCS BBIMYKJION JTMHEHHON KOMOMHAIEeH Touek X (1), X (2), e, X 0,
3. Ompenenuth 00JACTh JOMYCTUMBIX PEUICHUH JTBONCTBEHHOW 3aqadd, €CIU
neneBast PyHKIUS UCXOTHOM 3a/1a4y He OTpaHHuEeHa.
4. TloctpouTth Bce Oa3nMCHBIC JOMMYCTHMbIE PEIICHUS CHCTEMbI OTPaHUYCHUN
3x1 +x, —x3 =2,
{xl —4x, + x4 = 5.

Bapuant Ne2
1. CocraBuTh 3KOHOMHMKO-MAaTEMaTHYECKYIO MOJENb 3a/Jayu. [Ipennpustue
BBIMYCKAET TPHU BUAA U3Aenuil. MecsuHasi mporpamMma Beiycka coctasisier: 2000 uznenmii
nepBoro Buna, 1800 uzgenuii Broporo Buna u 1500 uzgenuii Tperbero Buaa. s Beimycka
U3JIeMIA HCIIONB3YIOTCA MaTepHalibl, MECSYHBIA PacXoj] KOTOPHIX HE MOXET MPEBBICUTH
61000 xr. B pacuere Ha 0/1HO U3JIeNKeE IEPBOTO BUJA PACXOAYETCs 8 KI' MaTepuaa, BTOPOro
Bujaa — 10 kr, TpeTbero Buaa — 11 kr. OnToBas 11eHa OJTHOTO BUJIa U3/1eNUs TiepBoro Buaa 70
y. €., BToporo u Tpethero coorserctBeHHO 100 u 90 y. e. OnpenenuTs oNTUMaIBHBIN IIaH
BBIITYCKA U3JIEIHI, 00€CTIeUNBAIOIINN MPEINPUITHIO MAKCUMYM BBIPYUKH.
2. Haiitn oueHky uwncia Oa3uCHBIX JIOMYCTHMBIX PEIICHWH 3ala4d JUHEWHOTO
MPOrpaMMUPOBAHUS C N IEPEMEHHBIMU, COJIepKallell M OrpaHUYECHUH.
3. Ompenenuts paHT CHCTEMBl OTPAaHHMYCHHUI TPAHCIIOPTHOW 3a/1a4H, COAEpKalen 5
nocTaBIIMKoB U 10 moTpeduTeneii.
4. TloctpouTth Bce Oa3MCHBIC JOIMYCTHMBIC PEIICHUS CHCTEMbI OTPaHUYCHUN
—2x1 + 3x, + x3 = 6,
{x1+5x2—x4 = 10.

Bapuant Ne3
1. CocraBUTh SKOHOMHUKO-MAaTEMaTUUYECKYI0 MOJIENb 3a1a4yn. Pannon cocraBisieTcs
u3 1ByX BUJ0B poaykToB (I1; u I1,), B KaX b1l U3 KOTOPHIX BXOJSAT MUTATEIHHBIC BEIIECTBA
A, B, C. MuHMMansHOE CyTOYHOE MOTpelieHne nuraTenbHoro Bemiecta A pasuo 100 en.,
BeuniectBa B — 80 ex., BemectBa C — 160 exn. Llena 1 eaqunnusl nponykra II; cocrasmser
0.2y.e., 1 en nponykra II, — 0.3 y. e. KonnuecTBo NUTAaTENIHHOTO BEIIECTBA KAXKIOTO BUJIA
B | en. TpoayKTa MpPUBEIACHO B TaOIHUIIE.

[TurarenbHble BelecTBa ConepxaHue NUTATENBHOTO  BEIIECTBA B €IMHUIE
HpPOJIyKTa, eIl
I, I,

A 0.1 0.5
B 0.25 0.1
C 0.2 0.4

OnpenenuTs ONTUMANIBHBINA PAIIMOH MUTAHUS, CTOUMOCTh KOTOPOT0 OyeT HauMEHBIIEH.

2. CdhopmynmupoBaTh KpUTEpUH ONTUMAIEHOCTH PEHICHUS B 3a/1a4€ MaKCHMHU3AIUH

1eNIeBOM (DYHKIIMH.
3. Onpenenuthy ycioBHE, TPH KOTOPOM ONTHUMAIbHOE pelIeHUe IBOWCTBEHHOM

3a/1a4U SIBJIIETCS BBIPOKICHHBIM.
4. [Toctpouts Bce 6a3zucHbIE AOMYCTUMBIE PEIICHHSI CHCTEMbI OTPaHUYEHU N



{xl_x2+X3=4‘,
2x1+x2_x4=1.

Bapuant Ne4
1. CocTaBUTh SKOHOMHKO-MaTeMaTHYECKYI0 MOJeNb 3a1a4y. PanuoH uis nmuTaHus
KUBOTHBIX Ha (pepme cocTouT U3 ABYX BUA0B KopMoB | u Il. Onun kunorpamm kopma | crout
70 y. €. H COACPXKHUT 2 €1. )KUPOB, 5 e1. OCNKOB, 2 €. YIJIeBoJoB, 4 en. HUTpartoB. OmauH
kuorpamm kopma |l ctout 30 y. e.  u comepxur 4 en. )xupos, 3 en. 6eIKoB, 6 €/1. yIIeBOAOB,
3 en. uurpatoB. CocraBuTh Hambojee JACLIEBbIM pPAllMOH MHTaHUSA, OO0ECTIeYUBAOLINI
CoJlepKaHUEe XUPOB HE MeHee 6 en., OenkoB He MeHee 10 ex., yrmeBojoB HE MeHee 7 eI,
HUTpaTOB He Oosee 12 ex.
2. Onpenenuth  ycinoBWe, TpU  KOTOpOM  oOmas  3agaya  JUHEWHOTO
IPOrpaMMUPOBAHUS UMeET 0oJiee OJTHOTO ONTUMAIBHOTO PELICHUS.
3. Haiiti u3mMeHeHue oleHKH cBOOOIHOM KiteTKH (i, j)B TPaHCHIOPTHOM 3a1a4e, eCIIu
K CTPOKE MaTpHUIIbI 3aTPAT A00ABISIETCA MOJOKUTENbHBIN moTeHman (+1).
4, [TocTpouts Bce Oa3uCHBIC AOMYCTUMEBIE PEIICHHUS CUCTEMbI OTPAaHHYCHU T
—4x, + x5, + 2x3 = 12,
{ 6x; + 5x3 — x, = 30.

KonTtponupyemsie komrerennun: OITK-3, ITK-2.
OyeHnka KomMnemenyutl OCyWecmeaisiencs 8 coomseemcmauu ¢ madauyet 4.

Bomnpocsl k 3a4ery

1. OKOHOMHUKO-MaTeMaTu4ecKasi MOJEJb 3a/1a4 UCCIIEN0BaHuUs Ollepauil.

2. CrangapTHas U KaHOHMYecKas (popMa 3ajaui JUHEHHOI0 POrpaMMHUPOBAHHUS.

3. basucuble pemenust cucremsl orpannuenuii 3JII1. Jlonyctumele pemieHus.

4. Brinmykiibie MHOKECTBA TOYEK N-MEPHOIO NIPOCTPAHCTBA, UX CBOMCTBA.

S. O61ue coiictpa pemenuit 3JII1 ¢ N nepeMeHHbIMH.

6. Beinmyknas nuHeliHas KOMOMHALUMs KOHEYHOTO 4YHCIA TOYEK N-MEpHOro
IIPOCTPAHCTBA.

7. Kpurepun onTuMaibHOCTH B 33jJadax Ha MAaKCUMyM/MHHHUMYM LI€JI€BOM
byHKLINN.

8. VYcnoBue eIMHCTBEHHOCTH ONTUMAlbHOrO pemieHus. OOmui BUJ pelieHus
3JII1.

9. OnpeneneHue TrpaHULbl M3MEHEHHs] MEpPEMEHHOW, MepeBoJuMoi B 0asuc
CHUCTEMBI OTPAHUYECHHM.

10.  T'eomerpuyeckas WHTEpHpeTalMsl PELICHHWs 3aJaud C JIByMsl IE€PEeMEHHBIMHU
1100 BYMsl OTpaHUYEHUSIMH.

11.  IlpuHuunsl 1BOMCTBEHHOCTH B 3aJa4axX JMHEHHOIO IPOTrpaMMUPOBAHMSL.

12. DkxoHoMHuYecKas HMHTEpHpeTanus 3ahayd, IBOWCTBEHHOH 3anade 00 OlEeHKe
peCypCoB.

13. Ornpenenenne nepBoHavYaIbHOTO HOMycTHMOTo 6asucHoro pemenus 3J1I1.

14,  TpancmopTtHas 3afadya C OTKPBITOM M 3aKpbITOM Mojenbio. 3agada o
Ha3HAYCHUSIX.

15. OOmwmit BUJ MaTpHIIBl CUCTEMBI OTPAHUYCHHUN TPAHCIIOPTHOU 3amaun. Teopema
0 paHre.

16.  Meroubl «ceBepo-3amaHOro» yria U MUHUMAaJIbHON CTOMMOCTH.

17.  Kpurepuii onTuManbHOCTH 0Aa3UCHOTO paclpeieIeH s TOCTABOK.

18.  IlepepacnpezeneHue NOCTaBOK B TPAHCIIOPTHOM 3a1aue. LIUKIIb.



19.
20.
21.
Mapuipyra.
22.
23.
24,
25.
26.
27.

Teopema 0 moTeHIHANAX.
CereBble MOZIENIN U UX XapaKTEPUCTUKHU. BpeMeHHbIe TapaMeTpsl.
CereBasgs Mozenp TpaHCHOPTHOM 3azauu. [locTpoeHue oONTHMaIbHOIO

VYcnoBust skcTpeMyMa B 3a/1adax HEJIMHEHMHOTO MPOrpaMMUPOBAHUS.

Brinykiible ¥ CTpOro BhIMYKJIbIe QYHKIMHU, UX CBOICTBa. ['paaueHt.

Meto KyCOYHO-JIMHEHHON ampOKCUMAIINH.

[TpubmmkeHHOE perieHne 3a1a4 BHITYKJIOT0 IPOrpaMMUPOBaHUS.

OO61as nocTaHOBKA 33a/1a4l JUHAMHYECKOT0 TPOrpaMMUPOBaHUSI.

[IpuHIMIT ONTUMANIBLHOCTH B 33jJlayaX JUHAMUYECKOTO MPOrPaMMHUPOBAHUS U

ypaBHeHus bemnmana.

28.
29.
30.
31.
32.

3aiaya 00 ONTUMATILHOM PACTIPEICIICHUN PECYPCOB MEXKy OTPACIIsIMU Ha N JIEeT.
3amava 0 3aMeHe 000pyI0BaAHUSI.

CucTeMbI MacCOBOTO OOCITY)KMBaHUS, UX XapaKTEPUCTUKH.

IToToku coObITHH. Y CIIOBHE CTAlIMOHAPHOCTH ITOTOKA.

CMO c oTka3aMH M 0KHJaHHCM.

Kontponupyemsie komnerenmuu: OITK-3, TIK-2.
Oyenka KomMnemeHYyull 0Cyuecmeaisiemcs 8 COomeemcmeuu ¢ maoauyet 4.



