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1. MACHHOPT ®OHIA OOEHOYHbIX CPEACTB
10 TUCHUIUIMHE «MeToIbl ONTUMU3ALAN

OneHoYHBIE CpEACTBA COCTABJSIIOTCS B COOTBETCTBHUM C pabouell MporpaMMoi
JUCITUTUIMHBL U TIPEICTABISIOT COO0M COBOKYITHOCTh KOHTPOJIBHO-U3MEPHUTEIBHBIX MaTePUAIOB
(TunoBble 3amauM (3a7aHUsI), KOHTPOJbHBIE PAOOTHI, TECTHl M Jp.), MpeIHA3HAYCHHBIX IS
U3MEPEHUS YPOBHS JOCTIKEHUS O0yUJaIONTUMHUCS YCTAHOBICHHBIX PE3yIbTaTOB O0YUCHUSI.

OneHouyHbIE CpelCTBA HUCIOJB3YIOTCS MpPH MPOBEACHUU TEKYIIEr0  KOHTPOJS
YCIIEBAEMOCTHU U MTPOMEKYTOUHOM aTTECTAIUH.

Tabmuma 1 - Ilepeuenp KommeTeHUMH, (OPMHPYEMBIX B IPOLECCE OCBOCHHS
JUCLUIINHBI

Kon

HaumeHoBaHue pe3yjibTaTa 00yueHUus
KOMIIeTeHI[UH

OIIK-1 CriocobeH npuMeHATh (QpyH/IaMEeHTaIbHbIE 3HAHUS, OJyYEHHbIE B 00JacTH
MaTeMaTHYeCKuX M (WJIM) €CTECTBEHHBIX HAayK, M HCIOJb30BaTh UX B
npodeccuoHaIbHOMN e TeIbHOCTH

OIIK-1.1. 3HaeT OCHOBBI MaTeMaTHKHU, (PU3HKH, BBIYUCIUTEIIHHON TEXHUKU
U TIPOrpaMMUPOBAHUSL.

OIIK-1.2. YmMmeer pemarh CTaHIapTHbIE MPO(ecCHOHANBHBIE 3a7aud C
MPUMEHEHUEM EeCTECTBEHHOHAYYHBIX M  OOIICMH)XCHEPHBIX 3HAHUMH,
METOJIOB MAaTeMaTUYECKOTO aHaIN3a U MOJEIMPOBAHUS.

OIIK-1.3. Biageer HaBbIKAMHU TEOPETHUECKOIO M SKCIIEPUMEHTAIBHOTO

HCCIICOJOBaHUA 00BEKTOB HpO(I)eCCHOHaHLHOﬁ ACATCIBbHOCTH.

OIIK-3 CnocoOeH IpUMEHSATh U MOAU(PUIIMPOBATH MAaTEMATHUYCCKUE MOICIH IS
pelieHus 3aaa4 B 00J1acTH MpoecCUOHANBHON 1eITeTbHOCTH

OIIK-3.1. 3HaeT OCHOBBI TEOpPUHM CUCTEM M CHCTEMHOIO aHAJM3a,
JUCKPETHOM MaTeMaTHKU, TEOPUU BEPOATHOCTEM M MaTeMaTHYECKON
CTaTHCTHUKH, METOJIOB ONTUMU3ALMM U UCCIIEI0OBAaHUS ONepaluii, HEYEeTKUX
BBIUMCJIEHUM, MaTEMaTHYECKOT0 1 UMUTALIMOHHOTO MOJIETUPOBAHUSI.
OIIK-3.2. YMeer HpUMEHATH METOJbl TEOPUU CHUCTEM M CHUCTEMHOIO
aHaJM3a, MaTeMaTU4YecKOro, CTAaTUCTMYECKOIO0 M  HMMUTAIMOHHOTO
MOJICIIUPOBAHMS Il aBTOMATU3aLUH 33a]a4 MPUHATHS PElIeHUui B 00JIacTH
npodecCHOHATBHOM 1eATETbHOCTH.

OIIK-3.3. Biageer HaBbIKaMH NPOBEICHHUS HH)KEHEPHBIX PACUETOB
OCHOBHBIX II0Ka3aTeleil pe3ylbTaTUBHOCTH CO3JAaHHUA M IPUMEHEHUS
MH(OPMALIMOHHBIX CUCTEM U TEXHOJIOTHIl.

KoHeuHbIMu pe3ynbTaTaMH OCBOCHHS JUCHMIUIMHBI SBISIOTCA  chOopMUpOBaHHBIE
KOTHUTHBHBIE JIECKPUITOPBl «3HAThb», «YMETb», «BIAACTb», PACHUCAHHBIE IO OTICJIBHBIM
komneTeHIMsIM. PopMHUpOBaHHME ECKPUNTOPOB MPOMCXOAUT B TEUEHUE BCErO CEMECTpa IO
JTalmaM B paMKaX KOHTaKTHOM paboThl, BKIIOYAIOIIEH pa3iMyHble BHIbI 3aHATUH U
CaMOCTOSITENIbHOM paboThl, C MPUMEHEHUEM DPA3IUYHBIX OPM U METOI0B 00ydeHus (Tadi.2).



Tabnuna 2 - PopMupoBaHUe KOMIETEHIIMN B TPOLECCE U3YUEHUS AUCHUIUIMHBL:

1

Kon YpoBeHb Nuaukatopel nocTwkeHus | Bux  ydueOHbIx 3aHsTuii’, | KonTposupyemsie  pazaensl W | OIGHOYHBIE CpPENCTBA,
KOMIIETCHIIMM | OCBOCHUS KOMITETeHIIU I paGoThl, GOPMBI M METOJbI | TEMbI AUCIUILIHHEL UCIIOJIb3YEMbIE Ui
KOMIIETEHIIN I oOyueHus, OLICHKH YPOBHS
CIOCOOCTBYIOIIHE c(OpMHPOBAHHOCTH
(hopMUPOBaHUIO u KoMIeTeHuu®
Pa3BUTHIO KOMIICTCHITHIA
OIIK-1 3naem
Henocrarounsriii | OIIK-1. Crynent He cnocoOeH | JIekiimoHHbie u | 1. 3agaun nuHeHoro | Tekymuid KOHTpOJIb —
YPOBEHb MPUMEHITh (yHIaMEHTAIIbHBIE | IPAKTHYECKUe 3aHSATHS, MIpOrpaMMHUpPOBaHUs ompoc,
3HaHUs, MOJyYeHHbIE B 007acTH | caMocTosiTeNnbHast ~ pabora | 2. Teopus ABOWCTBEHHOCTH. pPa3HOYpPOBHEBBIE
MaTreMaTUYeCKUX  HayK, u | oOydaromuxcs, MmoAroroBka | 3. TpaHcropTHas 3agaya. 3a/1aHMUsL.
HACTIOJIB30BATh 150, B |M caaya MNOpOMEXKYTOYHOH | 4. Beimykioe
npodeccnoHanbHOM aTTeCTaluu. MIpOrpaMMHUpPOBAHUE.
NESITEIbHOCTH. 5. UwucneHHsle METO/IbI
He 3Haer oCHOB MeTOAOB ONTUMU3ALIH.
ONTHMHU3ALINH.
ba3zoBbrit OIIK-1.1. Crymenr ycBouu | JlekuMoHHBIE u | 1. 3agaun nuHenHoro | Tekymuii KOHTpOIb —
YpOBEHb OCHOBHOE CoJIep’KaHue | MPaKTHUYECKHE 3aHATHUSA, IPOrpaMMHUPOBAHUS orpoc,
MaTepuanga AWCHMIUIUHBI, HO | caMocCTosiTenbHas  pabota | 2. Teopus IBOHCTBEHHOCTH. pa3HOYPOBHEBbIE
MMeeT HeCHCTEeMaTU3MpOBaHHble | oOyyaronmxcs, noAaroroska | 3. TpancnopTHas 3aaauva. 3a/1aHusl.
3HAHUS 00 OCHOBax | M claya MpPOMEXYTOYHOU | 4. Beimykioe
MaTEeMaTHKHU. aTTecTallu. IIPOrpaMMHUPOBAHUE.
5. YucneHHsle METO/IbI
ONTUMM3AIUH.

! JleKUMOHHbBIE 3aHATHS, IPAKTUYECKUE 3aHATHS, TA0OPATOPHBIE 3aHATHS, CAMOCTOSTENLHAS paboTa. ..
2 HeoOX01MMO yKa3aTh aKTUBHBIE M HHTEPAKTHBHBIE METOIBI 00yUeHHs (HAPUMED, MHTEPAKTUBHAS JIEKIIUS, pab0Ta B MAIbIX IPYMIaX, METObI MO3rOBOTO INTYPMa M T.J.),
CIOCOOCTBYIOIINE PA3BUTHIO y 00YYAIOMINXCSl HABBIKOB KOMAH/IHON pabOThI, MEXIMYHOCTHON KOMMYHHKALIMH, IPUHATHS PEILICHNH, JINAEPCKUX KAueCTB.
3 HaumenoBanue TeMel (pasjena) Gepercs u3 paboueii IporpamMMbl JUCIUTUIMHEL.
4 O1IEHOYHOE CPEJICTBO JIOJKHO BHIOMPATHCS ¢ YIETOM 3aIUIAHUPOBAHHBIX PE3YJIBTATOB OCBOEHHUS IUCIUILTMHBI, HATPUMED:
«3HaTh» — cobeceJOBaHNE, KOJUIOKBHYM, TECT. ..
«YMeTb», «BnaneTs» — MHIUBHUTya IbHBIA WIN TPYIIIIOBOM MMPOEKT, Kelc-3a1a4a, AesoBas (poseBast)

urpa, mnopTQoino. ..




Cpennuii OIIK-1.1. CtyneHT ciocobeH JlexumoHHble U 3anaun nuHeiHoro | Tekymuid KOHTpOdb —
YpOBEHb CaMOCTOSITENILHO BBIACIATH MIPaKTUYECKHE 3aHATUSA, IPOrPaMMHUPOBAHHUS orpoc,
TJIABHBIC MTOJIOKEHUS B paboTa B MalbIX TPYIIAXx, Teopust TBOWCTBEHHOCTH. Pa3HOYPOBHEBBIC
M3Y4YEHHOM MaTepuaie. WHTEpaKTUBHAs JeKLHUs, TpancnoptHas 3agaya. 3a/1aHusl.
3HaeT OCHOBBI METO/IOB | JUCKYCCHS, Brimykioe
ONTUMU3ALIUH. camocrosiTenpHas ~ pabota IPOrpaMMHUPOBAHUE.
o0yJaromuxcsi, MOArOTOBKA Uucriennoie METO/IbI
U claya MPOMEKYTOUHOM ONTUMM3AIIIH.
aTTECTaIUH.
Bricokuit OIIK-1.1. CryneHt 3HaeT, | JIEKIMOHHbBIE u Zagaun nuHenHoro | Tekymuid KOHTpOdb —
YPOBEHb MMOHUMAET, BBIJEISACT TIJIABHBIC | TPAKTUYECKUE 3aHSTHS, MIpOrpaMMHUPOBAHUS ompoc,
MOJIOKEHU B HM3YYEHHOM | paboTa B MalbIX Tpymnmnax, Teopusi ABOHCTBEHHOCTH. pa3HOYPOBHEBbIE
Marepuaie M CHocoOeH JaTh | MHTEpaKTUBHAs JIEKIIHS, TpancnopTHas 3aiaua. 3a/IaHMUsL.
KpaTKyIo XapaKTePUCTHKY | TUCKYCCHS, Brimykiioe
OCHOBHBIM uaesM | camMocTosiTelIbHas  pabora MporpaMMHUpOBaHUE.
popaboTaHHOTO MaTepuana | o0y4Jaroumxcs, MOAroTOBKa YucneHHsie METO/IBI
JUCITUTITUHBL. U cJada TPOMEKYTOYHOM ONITUMU3AIIIH.
3HaeT OCHOBBI METO/IOB | aTTECTAlUU.
ONITUMU3AIIHH. [Toka3wiBaeT
riy0oKoe 3HaHHWE W TMOHUMAaHHe
110 N3Y9a€MbIM TEMaM.
Ymeem
bazoBbiii OIIK-1.2. Crynent | JlekuroHHbBIE " 3amaun nuHeHoro | Tekymuid KOHTpOJIb —
YPOBEHb WCIBITHIBAET 3aTPyAHEHUS B | IPAKTUUYECKHUE 3aHSATHS, MpOrpaMMHUpPOBaHUs ompoc,
X0/l pelIeHus CTaHJAPTHBIX | paboTa B MalbIX TpYIIax, Teopust TBOWCTBEHHOCTH. Pa3HOYPOBHEBBIE
npodecCHOHANBHBIX 3aa4 € | MHTEPaKTHBHAS JeKIIUS, TpancnopTHas 3aaaua. 3a/1aHMUsl.
MpUMEHEHUEM JTMCKYCCHS, Brimykioe
€CTECTBEHHOHAYYHbIX U | caMocTosiTeNlbHAss ~ paboTa MpOorpaMMHUpPOBaHUE.
00IIIeNHKEHEPHBIX 3HaHUH, | 00yJarONUXCs, MOATOTOBKA Uucrnennpie METO/IbI
METO/IOB MaTeMaTUYeCKOro | U clada MpPOMEXYTOYHOU ONTUMU3ALIIH.

AaHaJIM3a U MOACITIUPOBAHU.

aTTeCTalUU.




Cpennuit OIIK-1.2. Crygent ymeer mno | JlekimonHsie u 3amauun nuHeHoro | Tekymuid KOHTpoIb —
YPOBEHb oOpa3ily pewmaTh CTaHIApTHBIE | MPAKTUYECKUE 3aHATHS, IPOrpaMMHUPOBaHUS ompoc,
npodeccuoHaNbHbIE 3aJaud ¢ | paboTa B MaJbIX TpyHmax, Teopust 1BONCTBEHHOCTH. pa3HOYpPOBHEBBIE
MIPUMEHEHNUEM MHTEpPaKTUBHAs JIEKIIUS, TpancnoprtHas 3aaaua. 3a/1aHMUsL.
€CTECTBEHHOHAYYHbIX 3HAaHUM, | JUCKYCCHS, Beinykioe
METO/IOB AQHAIUTUYECKOM | caMocToATeNbHas  pabora [IPOrpaMMHUpPOBaHUE.
TEOMETPHUH, JTUHEHHON anreOphl | 00ydJarommxcs, MOArOTOBKA HucneHnHbie METOBI
Y MaTeMaTUYeCKOro aHaJlnu3a. U cJada MpPOMEKYTOYHOH ONTUMU3ALH.
aTTeCTalllu.
Bricokuit OIIK-1.2. Crynent  ymeer | JIekunoHHbIe u Zagaun nuHenHoro | Tekymuid KOHTpOdb —
YpOBEHb peuars CTaHJIapPTHbIE | IPAKTHYECKHE 3aHATHUSA, IIPOrpaMMHUPOBAHMUS orpoc,
npodeccuoHanpHble 3aadu ¢ | paboTa B MajbIx TpyIax, Teopust 1BOWCTBEHHOCTH. pPa3HOYpOBHEBbIE
MIPUMEHEHUEM MHTEPAKTUBHAsS JeKUus, TpancnioptHas 3a1aya. 3a/1aHusl.
€CTECTBEHHOHAYUHbIX 3HAaHWM, | JUCKYCCHS, Beinykioe
METOJI0B AQHAINTUYECKOM | caMocToATeNbHAs  pabora IIPOrpaMMHUPOBAHUE.
reOMEeTpUH, JTMHEHHON anreOphl | 00yJaromuxcs, MOArOTOBKA Uucnenusie METO/bI
Y MaTeMaTUYECKOTO aHaU3a. U claya MPOMEXYTOUYHOU ONTUMM3AINH.
aTTECTalUU.
Braoeem
ba3zoBbrit OIIK-1.3. Crynent Biageer | JlekunoHHbIE u 3anaun nuHenHoro | Tekymuii KOHTpOIb —
YPOBEHB OCHOBHBIMH HaBBIKAMH | TIPAKTUUECKHUE 3aHATHUSA, IPOrpaMMHUPOBAHUS orpoc,
TEOPETUYECKOTO U | paboTa B MalbIX TIpynmnax, Teopust IBOWCTBEHHOCTH. Pa3HOYpOBHEBbIE
AKCIIEPUMEHTAILHOTO MHTEPAKTUBHAsS JeKUus, TpancnopTHas 3a1aya. 3a/1aHusl.
UCCIIEIOBaHMS 00BEKTOB | JUCKYCCHS, Beinykioe
npodeccnoHanbHOM camocTrosiTeNbHas ~ pabota IIPOrpaMMHUPOBAHUE.
NESTENbHOCTH, NpOBEIEHUs | 00yJaromuXxcs, MOATOTOBKA UucneHnble METO/IbI
MHXEHEPHBIX pacueToB | U cJada IMPOMEKYTOUHOM ONTUMM3AIIH.
OCHOBHBIX MoKa3aTeliel | aTTecTaluu.

pE3yJbTaTUBHOCTH CO3JIaHUS U
MPUMEHEHHUST WH()OPMAIMOHHBIX
CUCTEM U TEXHOJIOTHH




Cpennuii OIIK-1.3. Buageer 3HaHusMHM | JIekuMOHHBIE 51 3anaun nuHenHoro | Tekymuii KOHTpOIb —
YPOBEHb BCEr0 M3Y4YEHHOr0 Marepualia, | IpakKTHYECKUe 3aHATHA, MPOrPaMMHUPOBAHUS ompoc,
HaBBIKAMU TEOPETUYECKOr0 U | paboTa B MaJbIX Tpymmnax, Teopust TBOWCTBEHHOCTH. Pa3HOYPOBHEBBIC
SKCHEPUMEHTAIBHOTO UHTEPaKTUBHAS JIEKITHS, TpancnopTHas 3a1aya. 3a/IaHusl.
HCCIICIOBAHUS 00BEKTOB | AUCKYCCHS, Brimykioe
npodeCcCHOHATBHON caMOCTOsATENIbHasE ~ paboTa MPOrpaMMHUpPOBAHHUE.
JICITEIILHOCTH, HaBBIKAMH | 00yYaOIIUXCs, MOATOTOBKA YuclieHHEBIC METOJIbI
MPOBEICHUS MHXEHEPHBIX | U CcJada IPOMEXKYTOYHOMN OINTHUMHU3AIIH.
pacyeToB OCHOBHEBIX | aTTECTAllHH.
MOKa3aTelnel pe3yJbTaTUBHOCTH
CcO3aHus u NpPUMEHEHUS
MH(POPMAIIMOHHBIX CHCTEM H
TEXHOJIOTHH.
Bricokuit OIIK-2.3. Crynentr Bnaneer | JlekimonHsie u Zagaun nuHelHoro | Tekymuid KOHTpOdb —
YPOBEHb KOHIIEITYaIbHO-TIOHS THIHBIM MPaKTUYECKHE 3aHATHA, MIPOrpaMMHUPOBAHUS ompoc,
anmnapaToM, Hay4yHbIM S3BIKOM U | paboTa B MallbIX TpyIax, Teopust IBOMCTBEHHOCTH. Pa3HOYpOBHEBbIE
TEPMUHOJIOTUEN W3Y4YEHHOU | MHTEpaKTUBHAs JIeK1 s, TpancnoprHas 3aaada. 3aJaHuUs.
JUCIUTLINHEL. Bnaneer | nuckyccus, Beinykioe
3HAHUSIMA BCEr0 HM3YYEHHOTO | CAMOCTOATENbHAsE ~ paboTa MporpaMMHUpPOBaHUE.
Marepuana, HaBbIKaMU | 00y4Jaromuxcs, MOATOTOBKA YucneHHele METOJIbI
TEOPETHIECKOTO M| ¥ caaya MPOMEKYTOUHOU OITUMHM3AIUH.
AKCIEPUMEHTAIBHOTO aTTeCTallHH.
HCCIICTOBAHUS 00BEKTOB
npodeccnoHanbHOM
JIeITEIILHOCTH, HaBBEIKAMHU
MPOBEACHUS MHXEHEPHBIX
pacyeToB OCHOBHBIX

MOKa3areyie pe3yabTaTUBHOCTH
CO3JIaHUS " MPUMEHEHUS
WH()OPMALIMOHHBIX  CHUCTEM H
TEXHOJIOTHH.

OIIK-3

3Haer




Henocratounsiii | OIIK-3. Ctynent He cnocoOeH | JIEKIIMOHHBIE 51 3anaun nuHenHoro | Tekymuii KOHTpOIb —
YPOBEHb IPUMEHATh U MOJUGUIMPOBATH | IPAKTUYECKUE 3aHATUA, IIPOrPaMMHUPOBAHHUS orpoc,
MaTeMaTUYeCKUe MOJEIM JUIsl | CaMOCTOATENbHAs  pabora Teopust 1BONCTBEHHOCTH. pPa3HOYpPOBHEBBIE
pemieHust 3agady B o0OjacTu | oOy4yaromMxcs, MOATOTOBKA TpancniopTHas 3agava. 3a/laHusl.
npogeccuoOHaTbHON U CcJada IIPOMEKYTOYHOH Beinykioe
JESATEIIBHOCTH. aTTECTaLlUN. IIPOrPaMMUPOBAHUE.
He 3Haer OCHOB JHMCKpeTHOU HucneHnHbie METOBI
MaTeMaTHKH, TEOpUn ONTUMM3ALHH.
BEPOATHOCTEMN 5
MaTEMaTUYeCKOM  CTATUCTHKH,
HCCIIEI0BAHUSA onepauuu,
HEYETKHX BBIYHUCICHUM.
ba3zoBb1it OIIK-3.1. Crymentr ycBoui | JlekunoHHBIE 51 3anaun nuHenHoro | Tekymuii KOHTpOIb —
YPOBEHb OCHOBHOE COJIEp’KaHue | IPAKTUYECKHE 3aHATUA, IIPOrPaMMHUPOBAHMUS orpoc,
MaTepuaiga JAMCLUMIUIMHBI, HO | CAaMOCTOSITeNbHAs  padora Teopust IBONCTBEHHOCTH. pPa3HOYpPOBHEBBIE
UMeeT HEeCHUCTEeMAaTU3UPOBaHHbIE | 00yYarOIUXCsl, MOATOTOBKA TpancnopTHas 3agaya. 3a/1aHusl.
3HAHUSA JIUCKPETHON | U cllada TMPOMEKYTOUHOM Brimykioe
MaTeMaTHKH, TEOpUU | aTTECTALUN. IIPOrpaMMHUPOBAHUE.
BEPOATHOCTEMN u YucneHurle METObI
MaTEMaTUYECKONM  CTaTUCTHKH, ONTUMM3ALHH.
HCCIIEI0BAHUSA ornepanuu,
HEYETKHUX BBIUHCICHUM.
Cpennnii OIIK-3.1. Crynentr cnocoOeH | JIekmoHHbIe u 3anaun nuHenHoro | Tekymuii KOHTpOIb —
YpOBEHb CaMOCTOSITEIILHO BBIICTISATh | IPAKTHUYECKHE 3aHATHUSA, IPOrpaMMHUPOBAHUS orpoc,
TJIaBHBIE I0JIOXKEHHUS B | paboTa B MajbIX TIpyImax, Teopust IBONCTBEHHOCTH. Pa3HOYpPOBHEBBIE
M3Y4YEHHOM MaTepHaie. WHTEPaKTUBHAsS JeKUHs, TpancnopTHas 3a1aya. 3a/laHusl.
3HaeT OCHOBBI  JAMCKPETHOH | AMCKYyCCHS, Brimyxiioe
MaTeMaTHKH, TEOpUU | caMOCTOsITeNIbHAsE ~ paboTa IIPOrpaMMHUPOBAHUE.
BEPOATHOCTEN U | o0yJaromuxcs, MOAr0TOBKa Yucnennsle METO/IbI
MaTEMaTHYECKOM  CTAaTUCTHKH, | U cJada IPOMEKYTOUHOU ONTUMM3ALHH.
UCCIIETOBaHUS olepaluii, | aTTecTaluH.

HEUYETKHMX BBIUMCIICHUI.




Bricokuit OIIK-3.1. Cryaent cnocoOeH | Jlekiimonusie u| l. 3agaun nuHeHoro | Tekymuid KOHTpoib —
YPOBEHb MPUMEHITh U MOAU(PHUIMPOBATH | MPAKTHUUECKUE 3aHATHS, IPOrpaMMHUPOBaHUS ompoc,
MaTeMaTHYeCKue MOJeIH s | paboTa B ManblXx Tpynmnax, | 2. Teopus ABOWCTBEHHOCTH. Pa3HOYPOBHEBBIC
pelieHus 3agad B OOJIACTH | MHTEPAKTUBHAS nekuus, | 3. TpancnopTHas 3anayva. 3a/1aHMUsL.
npogeccuoOHaTbHON TMCKYCCHS, 4. Brimykiioe
NEeSATEIbHOCTH. camocrosiTenpHas ~ pabota [IPOrpaMMHUpPOBaHUE.
3HaeT OCHOBBI  JHMCKPETHOH | 0OOydaromuxcs, MOJATOTOBKA | 5. YuCIEeHHbBIE METO/IbI
MaTeMaTHKH, TEOpPHUM | U cllaya MPOMEKYTOUHOU ONTUMU3ALH.
BEPOATHOCTEMN W | aTTECTALUU.
MaTreMaTUYeCKOW  CTaTUCTHUKH,
HCCIIEI0BAHUSA onepauuu,
HEYETKUX BBIYMCIICHUM.
[TokaspiBaeT riy0OKOE 3HAHUE U
MIOHMMaHUE MO  HM3y4aeMbIM
TEMaM.
Ymeem
bazoBbiii OIIK-3.2. Crynent | JlekunoHHbBIE u | 1. 3agaun nuHeHoro | Tekymuid KOHTpOJIb —
YPOBEHb HETOCJEI0BATENbHO MPUMEHSET | IPAKTUUYECKUE 3aHSATHS, MIpOrpaMMHUpPOBaHUS ompoc,
METOABl TEOPUU CHCTEM U | paboTa B MajbIx Tpynmnax, | 2. Teopus IBONCTBEHHOCTH. Pa3HOYPOBHEBBIE
CUCTEMHOTO aHaju3a, | UHTepaKTUBHAs nekuus, | 3. TpancnopTHas 3anayva. 3a/1aHMUsL.
MaTeMaTH4eCcKOro, JTUCKYCCHS, 4. Brimykioe
CTaTUCTUYECKOTO U | caMocTosiTeNlbHass ~ paboTa MIpOrpaMMHUpPOBaHUE.
WMUTAIIMOHHOTO oOyuaroluxcsi, NoJAroroBka | 5. YucneHHble METO/IbI
MOJEJIUPOBAHUS JUISL | 1 clada  MpPOMEXYTOYHOH ONTUMU3ALIH.
AaBTOMATHU3AIMH 33/1a4 NIPUHATHS | aTTECTAINH.
pereHuit B obiactu
npodeCcCuoHATBHON
JeSTEIbHOCTH.
Cpennuit OIIK-3.2. Crynentr ymeer 1o | JIeKUMOHHBIE u | 1. 3agaum nuHeHoro | Tekymuid KOHTpOJIb —
YPOBEHb oOpa3ily pemaTh CTaHIApTHBIC | MPaKTHUYECKUe 3aHSTHS, MpOrpaMMHUpPOBaHUS ompoc,
npodeccuoHanbHble 337add  C | paboTa B MaiblX rpynmnax, | 2. Teopus 1BONCTBEHHOCTH. Pa3HOYPOBHEBBIE
MIPUMEHEHUEM WHTEpPaKTUBHAs nekuus, | 3. TpancnopTHas 3a1ayva. 3a/1aHMUsL.
€CTECTBEHHOHAYYHBIX 3HAHUU. JIACKYyCCH, 4. Beimykiioe




YMeeT HpUMEHATb  METOJIbl | CAMOCTOATENbHAs  pabora IIPOrpaMMHUPOBAHUE.

TEOPUH CHUCTEM U CHCTEMHOIO | OOydarolMXcsi, HOAroToBKa | 5. UYmucieHHbIe METO/IBI

aHaus3a, MaTEMaTUUYeCKOro, | U cJada IPOMEKYTOUHOU ONTUMM3ALHUH.

CTaTHCTUYECKOTO U | aTTECTALUN.

MMUTALIOHHOTO

MOJIETIUPOBaHUs Ui

aBTOMATH3ALMK 334a4 IPUHSITHS

peleHni B obnacTtu

npodeccnoHaTBEHOM

JESTEIBHOCTH.
Beicoknii OIIK-3.2.  Crynment  ywmeer | JlekunoHHbIE u | 1. 3agaun nuHenHoro | Tekymuii KOHTpOIb —
YPOBEHb aHAJIN3UPOBATh JJIEMEHTHI, | IPAKTUYECKUE 3aHATUA, IIPOrPaMMHUPOBAHMUS orpoc,

YCTaHABIIMBATh CBSI3U MEXJy | padoTa B MaiblX rpynmnax, | 2. Teopus I1BONCTBEHHOCTH. pPa3HOYpPOBHEBBIE

HUMU. MHTEPAKTUBHAs nekuus, | 3. TpancnoprHas 3axauqa. 3a/1aHusl.

YMeer pemars CTaHJAPTHBIC | JUCKYCCHS, 4. Bsimykiioe

npodeccuoHalbHbIe 33/a4d  C | caMOCTOsITeNIbHAs ~ pabora IIPOrPaMMUPOBAHUE.

MIPUMEHEHHEM oOyuaroluxcsi, NoJAroroBka | 5. YucneHHble METO/IbI

€CTECTBEHHOHAYYHBIX 3HAHW, | © cJada IPOMEXYTOYHON ONTUMM3ALHH.

INPUMEHSTh  METO/Abl  TEOPHH | aTTECTalUH.

CHUCTEM M CHUCTEMHOI'O aHaJIN3a,

MaTeMaTH4eCcKOro,

CTaTUCTUYECKOTO "

MMUTAIOHHOTO

MOJIETTUPOBaHUs ISt

aBTOMATH3AlMH 337a4 MPUHSITUS

peleHni B obacTu

npo¢eCcCuoHATBHON

JESITEIBHOCTH.

Bnaoeem

ba3zoBbrit OIIK-3.3. CtyneHTt Ha 6a30BoM | JIeKMOHHBIE u | 1. 3agaun nuHenHoro | Tekymuii KOHTpOIb —
YpOBEHb YpOBHE  BIaJ€eT METOJaMH, | IPaKTHUYECKHE 3aHATHUSA, IPOrpaMMHUPOBAHUS orpoc,

npueMamH, airopuTMaMu U | pabota B ManblX Tpynnax, | 2. Teopus ABOHCTBEHHOCTH. Pa3HOYpPOBHEBBIE

crocobamu IIPUMEHEHHUs | UHTepaKTUBHAs nekuus, | 3. TpancnopTHas 3agava. 3a/laHusl.




COBPEMEHHOTI'O JIUCKYyCCus, Beinykioe
MaTeMaTUYeCKOro armapara JJis | CaMOCTOATeNIbHas ~ paboTa MPOrpaMMHUpPOBAHHUE.
perieHus 3a/a4 | o0y4aronmxcs, MOArOTOBKA YuclieHHEBIC METOJIbI
npodecCuOHAITBHON U clada MPOMEKYTOUHOU ONTHUMU3AIIH.
JCSITSILHOCTH. aTTEeCTallMH.
Cpennuit OIIK-3.3. Crynentr BiazaeeT | JIeKUMOHHBIE u 3amaun nuHeiHoro | Tekymuid KOHTpOJIb —
YPOBEHb METOHaMH, MpUeMaMu, | MPaKTUYECKUE 3aHATHUS, IpOorpaMMHUpPOBaHUS ompoc,
alropuTMaM M crocobamu | paboTta B MallbIX TpYIMax, Teopust IBOMCTBEHHOCTH. Pa3HOYpOBHEBbIE
MIPUMEHEHUS COBPEMEHHOTO | UHTEPAKTUBHAs JICKIIMS, TpancnoprtHas 3aiaua. 3aJIaHusA.
MaTeMaTU4YeCcKOro amrapara Jjis | JUCKYCCHS, Beinykioe
perieHus 3a/1a4y | caMocTosiITeNbHAas ~ paboTa MporpaMMHUpOBaHUE.
npodeCCuOHAITBHON oOy4aromuxcsi, MOAr0TOBKa YucnaeHHbIE METOJIBI
JESITEIbHOCTH, Honyckaer | 1 clasa OPOMEKYTOUHOM ONTUMH3ALUH.
HE3HAYMTENIbHBIE OIMMOKH TIPH | aTTECTAILMH.
pelieHuu 3a1ay.
Bricokuit OIIK-3.3. CtyneHT Ha BBICOKOM | JIeKIIMOHHBIE u Zagaun nuHenHoro | Tekymuid KOHTpOdb —
YPOBEHB YpPOBHE  BJIaJIEET METOJaMHU, | IPAKTUUECKHE 3aHSITHA, MIpOrpaMMHUPOBAHUS ompoc,
npueMaMH, alrOpuTMaMHu | | paboTa B MalbIX Tpymnmnax, Teopust IBOWCTBEHHOCTH. Pa3HOYpOBHEBbBIE
criocodamu MPUMEHEHUS | THTEPAKTUBHAS JICKIIMS, TpancnopTHas 3aiaua. 3aJIaHuA.
COBPEMEHHOTO JTUCKYCCHS, Beinykioe
MaTeMaTUYeCKOro ammapara JJisi | CaMOCTOATeNbHasE ~ paboTa MporpaMMHUpPOBaHUE.
peuieHus 3a/1a4 | o0y4aroumxcs, MOArOTOBKA YucneHHbBIE METO/IBI
npogecCuoHAITbHON U cJada TPOMEKYTOYHOMH OITUMHM3AIUH.

ACATCIIBHOCTH.

aTTCCTalluu.




Tabauma 3

2. TIEPEYEHb OIIEHOYHBIX CPEJACTBS

Ne | HaumenoBaunue
OLICHOYHOTI'O
cpencTaa

XapaKTepI/ICTI/IKa OILICHOYHOro CpCACTBA

[Ipencrasnenue onenoyHoro cpeacrsa B @OC

1. | Ompoc

CpencTBO KOHTpOJISE YCBOCHHS y4eOHOro MaTepuajia TEeMBl,
pa3zena WM pa3leioB JMCIUIUIMHBI, OPTaHM30BAaHHOE Kak
y4yeOHOE 3aHsATHEe B BHIC COOECENOBAaHUS MPENOAaBaTEIs C
00yJaroIuMucs.

BOHpOCLI I10 TeMaM/paSI[eJ'IaM JUCHUITIINHBI

2. | Pemenue
Pa3HOYPOBHEBBIX
3azay (3aaHuil)

Pa3nuyaroT 3anaum 1 3a1aHust:

a) pPENpOIyKTUBHOTO YpPOBHS, IIO3BOJIAIOIIME OLICHUBATh U
JMarHOCTUPOBaTh 3HaHUE (hakTHyeckoro Matepuana (6a30Bble
HOHSATHS, AITOPUTMBI, (DaKThl) U YMEHHE MTPABWILHO HUCIOJIb30BATh
CrelMaIbHble TEPMUHBI U MOHATHS, Y3HABaHHE 00BbEKTOB U3yUECHUS
B paMKax OTPEeJIeICHHOTO pa3jiena AUCIIUILUINHEI,

0) PpEKOHCTPYKTHBHOTO YPOBHs, IO3BOJIAIOIINE OICHUBATH U
JIMarHOCTHPOBAaTh  yYMEHHS  CHHTE3UPOBATh,  AHAJIM3HPOBATH,
0000mars  (QakTHYeCKHMd W  TEOPEeTHUeCKUil  Marepuan ¢
GbopMynMpOBaHMEM  KOHKPETHBIX  BBIBOJIOB,  YCTaHOBJICHUEM
NPUYUHHO-CIICICTBEHHBIX CBSI3CH;

B) TBOPYECKOTO  YpOBHS, IO3BOJIIIONIME  OLEHHWBAaTh U
JAMAarHOCTUPOBaTh YMEHHs, WHTETPUPOBATh 3HAHUSA DPa3IMUYHBIX
o0nacreil, apryMeHTHPOBaTh COOCTBEHHYIO TOUYKY 3PEHHS.

KomruiexT pazHOypOBHEBBIX 3a11a4 (3aaHMil)

3. DK3aMeH

CpencTBo, MO3BOJISIIONIEE OLIEHUTh 3HAHUS, YMEHUS, HABBIKU
oOyuJaromerocs o yueOHoW JUCHHUILTUHE U ONPEIEIIUTh
YPOBEHb OCBOCHHUSI KOMIIETEHIUH.

Bomnpocsl k 3x3ameny

® VKa3bIBAOTCS OLIEHOYHbIE CPEJICTBA, IPUMEHSIEMBIE B XOJI€ Pean3aiu padodeil IporpaMMbl JAHHON JUCLIUILTHHBL.




4. OTIMUCAHUE INOKA3ATEJIEI U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIAIA

OrneHuBaHue pe3yabTaToOB 00YUYEHUS MO0 AUCHUILTNHE «MaTeMaThKay OCYIIeCTBISETCS B COOTBETCTBUH ¢ I1oJ0kKeHneM o TeKyIieM KOHTpOoJIe
YCIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui O0y4YarOIUXCsl.

[IpenycMOTpeHbI clieayromre BUIbl KOHTPOJIS: TEKYIIHI KOHTPOJIb (OCYIIECTBIEHHE KOHTPOJIS BCEX BUIOB ayIUTOPHOI U BHEAYAUTOPHON
JESITEeIbHOCTH 00YYAIOIIErocs ¢ HEbI0 MOMyYeHUs NEPBUYHON HH(OPMAIH O XO/1€ YCBOCHHS OT/IEIBbHBIX JIEMEHTOB COACPKAaHUS TUCIUILIIMHbI) U
MIPOMEXKYTOUHAsl aTTecTalus (OLIEHUBAETCS YPOBEHb M KAUeCTBO MOATOTOBKH MO AUCLUUILIMHE B LIETIOM).

[Toxazarenu ¥ KpUTEpUHU OLIEHUBAHUS KOMIIETEHIINH, (POPMHUPYEMBIX B IIPOLIECCE OCBOSHUS TaHHOM TUCUUIUIMHBI, ONUCaHbI B Ta0I. 4.

Tabmuia 4.



Kon YpoBeHb ocBoeHus | HMuaukatopel Kpurepuu onenuBanust pe3yabTaToB 00y4IeHUS
KOMITETEHIIMH | KOMIIETEHIIUU JOCTUKEHUS
KOMITIETEHIINH
3Haer
OIlIK-1 Henocrarounstit yposens | OIIK-1.1. He 3naem 3umayumenvHoti wacmu mamepuana Kypcd, He CnocobeH camocCmosimenbHo
Onenka 8b10€151Mb 21AGHbIE NONONCEHUS 8 U3YUEHHOM Mamepuane OUCYUNTUHDL.
«HEYIOBJIETBOPUTEIILHO.
ba30BbIi1 ypoBeHb OIlIK-1.1. 3naem mne menee 50 % ocHosHO20 Mmamepuana Kypca, OOHAKO UCHbIMbLEAem
Onenka 3ampyOHeHUs. 8 €20 NPUMEHEHUU.
«yIOBIETBOPUTEIBLHO.
Cpennuii ypoBeHb OIllK-1.1. 3Haem ocHOBHYIO uacmb Mmamepuaia Kypca, CHOCOOeH NPUMEHUMb U3VYEeHHbIU
O1eHKa «XOpomIoy. mMamepuan Ha Npakmuke, UCNbIMbIEAEN He3HAYUMmenbHble 3ampyOHeHUs 6 peueHuU
3a0auy.
Bricokwuii ypoBeHb OIIK-1.1. Ilokazvieaem 2nyboxkoe 3HaHUe U NOHUMAHUE MAmMepuand, ChocobeH NpUMeHUms
OrneHka «OTJIMYHOY. U3YYeHHbIU Mamepuan Ha NPaKmuke.
Ywmeer
ba3oBsIil ypoBeHb OIllIK-1.2. Ymeem eocnpouzeecmu ne memee 50 % ocHosno20 mamepuana Kypcd, OOHAKO
ucnwvimvleaem 3ampyOHeHUsi NPU peueHuu NpaKmuyecKux 3a0ay.
Cpennuii ypoBeHb OIllIK-1.2. Ymeem pewamv cmanoapmuvie npogheccuonanvhvie 3a0auu ¢ - NPUMEHEHUeM
NOJIYYeHHbIX 3HAHULL, UCNbIMbl8Aem He3HAYUMelbHble 3aMPYOHeHUs 8 peuleHUU 3a0ay.
Bricokwuit ypoBeHb OIIK-1.2. Ymeem pewamv cmanoapmusie npogeccuonanvhvie 3a0auu ¢ - npuMeHeHuem
NOJIY4eHHbIX 3HAHULL, NoKa3vleaem 21y00Koe 3HaHUe U NOHUMAHUe Mamepuaid, CnocooeH
peuwiums 3a0a4y npu usMeHeHuu GopmyauposKu.
Bnaneer
ba3oBbIii ypoBEeHB OIIK-1.3. Cmyodenm 6nadeem OCHOBHLIMU HABLIKAMU MEOPEMUUEecKo2c0 U NPAKMU4ecKoco
NPUMEHEHUs  Memoo08  AHATUMUYECKOU  2eoMempul,  JUHEUHOU  aneedpvl U
Mamemamuyecko2o auanuza. Hmeem HecucmemamusuposanHvle 3HAHUS OCHOBHBIX
Ppaszoenos OUCYUNIUHDL.
Cpennuii ypoBeHb OIllIK-1.3. Cmydenm 6nadeem 3HAHUAMU BCE20 U3YUEHHO2O0 Mamepuaid, 61aoeem HaABbIKAMU

meopemu4ecKoco U npakmu4iecCKkoco npumMeHeHusl Memooo08 AHAIUMUYECKol ceomempuu,
AUHEUHOU a/zze6pbz u mamemamudeckozo auvanusza. Hcneimwisaem He3HaA4UMenbHble




3ampyOHeHUs 8 peueHuU 3a0au.

Bricokwuii ypoBeHb OIIK-1.3. Cg0000HO 61a0€em HABLIKAMU MEOPEeMUUecKko20 U HNPAKMUYecKkoeo npumMeHeHus
Memo008 aHANIUMUYeCKOU 2eoMempul, JIUHelHOU aneebpbl U MaAmemamuyecko2o
amanuza, nokasvigaem 21Y0OOKOe 3HAHUe U NOHUMAHUE U3YYEeHHO20 Mamepudaia.
Cmyoeum 6nadeem KOHYeNmMyaibHO-NOHAMULHbIM ANNAPATNOM, HAYYHbIM S3bIKOM U
mepmunono2uell npopeccuoHaIbHoU 0eamenrbHOCMU.

3Haer
OIlIK-3 Henocrarounsriit yposens | OIIK-3.1. He 3naem 3umauumenvHoti wacmu mamepuana Kypca, He CnocobeH camoCmosimenbHO

Omnenka 8b10€15IMb 21ABHbIE NONONCEHUS 8 U3YUEHHOM Mamepuane OUCYUNTUHBL.

«HEYIOBJIECTBOPUTEIILHO.

ba3oBbIil ypoBeHb OIlIK-3.1. 3naem mne menee 50 % ocHo8HO20 Mamepuana Kypca, OOHAKO UCHbIMblEAem

Onenka 3ampyOHeHUs. 8 €20 NPUMEHEHUU.

«yIOBIETBOPUTEIILHO.

Cpennuii ypoBeHb OIlIK-3.1. 3Haem ocHOBHYIO uacmb Mmamepuaia Kypca, CHOCOOeH NPUMEHUMb U3VYEeHHbIU

O1eHKa «XOpOIIOY. mamepuan Ha Npakmuke, UCNbIMbIEAEM He3HaAUUmenbHble 3ampyOHeHUs 6 peueHuu
3a0auy.

Bricokwuit ypoBeHb OIIK-3.1. Iloka3vieaem enyboxkoe 3HaHue U NOHUMAHUE MAMepudnd, cnocoOeH NpPUMeHUmMb

OrneHKa «OTIMYHOY. U3YYeHHbIU Mamepuan Ha NPaKmuke.

YmMmeer

ba3oBslil ypoBeHb OIIK-3.2. Ymeem e6ocnpouzeecmu ne memee 50 % ocHosnoco mamepuana Kypcd, OOHAKO
ucnvimvleaem 3ampyOHeHUs: NPU peueHu’ NPaKmu4yeckux 3a0au.

Cpennuii ypoBeHb OIIK-3.2. Ymeem pewamv cmanoapmuvie npogeccuonanrvhvie 3a0auu ¢ HNPUMEHEHUeM
NOJYYEHHBIX 3HAHUL, UCNBIMbIBAEN He3HAYUMENbHbIE 3aMPYOHEHUS 8 peuleHUl 3a0aY.

Bricokwuii ypoBeHb OIIK-3.2. Ymeem pewamv cmanoapmuvie npogheccuonanvHvlie 3a0ayu ¢ NpUMEHEHUEM
NOIYYEHHBIX 3HAHUL, NOKA3bleaem 21y00Koe 3HaHue U NOHUMAHUe Mamepuaid, cnocobeH
peuums 3a0a4y npu usMeHeHuu GopmyIuposKu.

Bnaneer
ba3oBblii ypoBEeHB OIIK-3.3. Cmyodenm 6nadeem OCHOBHLIMU HABLIKAMU MEOPEMUUECKO20 U NPAKMUUECKO20

NPUMEHERUA Memooos AHATUMUYECKOU ceomempuu, JAUHEUHOU Clﬂeeépbl u




Mamemamuyeckozo auanuza. Hmeem HecucmemamuzuposanHvle 3HAHUA OCHOBHBIX
Paz0enos OUCYUNJIUHDL.

Cpennuii ypoBeHb

OIIK-3.3.

Cmydenm 6nadeem 3HAHUAMU B6CE20 U3YUEHHO2O MAMepudnd, 61aoeem HABLIKAMU
meopemuuecko2o u NpaKmu4ecko2o NPUMeHeHUst Memo008 AHATUMUYECKOL 2eoMempul,
JIUHENIHOU aneebpvl U Mamemamuiecko2o ananuza. Hcnvimvléaem He3HAYUMmMenbHble
3ampyOHeHUs. 8 peuleHUU 3a0ay.

Bricokuii ypoBeHb

OIIK-3.3.

Cg0000HO 61a0€em HABLIKAMU MEeOPEeMmUUecKko20 U HNPAKMuYecKkoeo npumMeHeHus
Memo0oo8 aHANIUMUYECKOU 2eoMempul, JUHEeUHOU ancebpvl U Mamemamuyecko2o
amanusa, nokasvieaem 21yO00Koe 3HAHUe U NOHUMAHUE U3VYeHHO20 Mamepuand.
Cmyoenm enadeem KOHYENmMyanbHO-NOHAMULHbIM ANNAPAMOM, HAYYHLIM SA3bIKOM U
mepmuHono2uell npopeccuoHaIbHoU 0esmeabHOCHU.




4. MeTogu4eckne MaTepUaJibl, ONpeAe/siiolne Mpouexypbl
OLICHMBAHMS Pe3y/IbTATOB 00y4eHHUs

3aganus B ¢popme onpoca:

Onpoc wucnonb3yercs Ui TEKYIIEro KOHTPOJS YCHEBAEMOCTH OOYyYarolMXCs 10
JUCLUIUIMHE B KadyecTBE IPOBEPKHM pe3yJIbTaTOB OCBOEHUs Marepuana. Kaxaomy CTyaeHTy
BbIJIa€TCs CBOM COOCTBEHHBIN, Y3KO CPOpPMYJIMPOBaHHBIN BOIIpoCc. OTBET NOKEH OBbITh YETKUM
U KPAaTKHUM, COZEp>KalllMM BCE OCHOBHBIE XapaKTEPUCTUKU ONHUCBIBAEMOro MOHATUA. B cBoeM
OTBETE CTYAEHT JOJDKEH II0Ka3aTh YMEHHs IPOCIIEKHBATh NPUUYMHHO-CIEACTBEHHBIE CBS3U U
HaBBIKU PacCyKIEHHUH U JOKa3aTeJIbCTBA.

3aganus B popMe npakTuyecKux pador. PazHoypoBHeBbIe 3a1a4u

[IpakTuyeckas paboTa NpeACTaBISAET COO0H KOHTPOJIHHOE MEPONPHUAITHE MO ydeOHOMY
MaTepuanty KaxJI0u Tembl (pa3aena) AUCHUILTUHBI, COCTOSIIECEe B MHANBUAYAIBHOM BBITOTHEHUN
00y4JaromuMcsl TPaKTHUYECKUX 3aJaHUN Ui OLICHKH MOJTYYEHHBIX 3HAHUW, YMEHUN U BIIaJCHUMA
KOMIETEHIUSIMH, (POPMHUPYEMBIMH 110 JAHHOUN JAUCIUTIIHHE.

BroimonHenue mpakTUYecKuX paboOT  SABISETCS CPEACTBOM  TEKYIIEr0 KOHTPOIS
YCIIEBaEMOCTH OOYYAIOIIUXCS MO AMCUUIUIMHE W MOXET BKIIIOYATh B CeOS CIEIYIOUINE THUIIBI
3aJaHMid: 3aJaHusl TUIIOBOTO BUJAAa W 3aJaHHUA TBOPYECKOTO XapakTepa, IO pe3ysbTaTaM
BBITTOJIHEHUS TIPAKTUYECKUX 33JaHuil oOydaromue Oo(GOpMIISIIOT OTYETHI, COJEpIKAIIUe aHaIN3
MOJIYYEHHBIX PE3yJbTaTOB M BBHIBOIBI.

5. MarepuaJbl I IPOBeJAeHUS TEKyIero KOHTPOJISl U IPOMEKYTOYHOM
arrecTanun

3ananus B popme onpoca

Tema 1. 3agaum JTMHEITHOT0 NPOrpPaMMHUPOBAHUS

1) [enb 1 3a7a4um Kypca.

2) [TocTaHoBKa U KIaccUpUKAIMS 33124 JIUHEHHOrO MPOrpaMMHUPOBaHHUS.
3) HavansHoe onopHoe penieHue.

4) Caoiicta pemenus 3JII1 u o6macTé JOMYCTUMBIX pELIEHU.

5) Anroput™ cumIuiekc-Merona A pemenus 3111

Tema 2. Teopusi ABO/iICTBEHHOCTH.

1) DKOHOMHUYECKasi UHTEpIpeTalys JIBONCTBEHHON 3ajjaud Ha MpuMepe 3agadud o0
HCIIOJIb30BaHUU PECYPCOB MPHU MPOU3BOJICTBE MPOTYKIHH.

2) ANTOpPUTM COCTaBJIEHUS 3a7ja4l, IBOWCTBEHHOM 110 OTHOILIEHUIO K UCXOJHOM.

3) OCHOBHOE HEPABEHCTBO TEOPHH JIBOCTBEHHOCTH.

4) ITepBast u BTOpass TE€OpEMBbI JBOMCTBEHHOCTH.

Tema 3. TpancnopTHas 3ajaua.
1) [TocTanoBka TpancnoptHou 3anaqu (T3).
2) VYcnosue cymecTBoBanus pemienus T3.



3) OrnopHOE penieHue.
4) Crpykrypa Matpuisl orpannuenuit T3.

5) Teopema o panre.
6) Kputepun ontuMaabHOCTH 0a3UCHOTO PACIIPENETIEHUS IOCTaBOK.
7) [ukbl.

Tema 4. Boinykiioe nporpaMMHupOBaHuUe.
1) Oco0eHHOCTH 3a/1a4u BBITTYKJIOTO nporpamMmmupoBanus (BIT).
2) Beimykiibie pyHKIINHA.

3) besycnoBnas ontumusanus.

4) VYcnoBHast onTUMU3ALIMSL.

5) ®yHkus Jlarpanxka u ceIJI0OBbIE TOUKH.

6) [TpuOnmxeHHOE perieHne 3a1a4 BHITYKJIOT0 IPOrpaMMUPOBAHUS.

7) Teopema Kyna-Takkepa.

Tema 5. UncjieHHbIe MeTOAbI ONITUMH3AIMH.

1) MeTo/1b1 TOKMCKA JIOKATBHOTO SKCTpeMyMa (GyHKIUI HECKOJIbKUX MEPEMEHHBIX.

2) [TpyHLIMIIBI TOCTPOEHUS YUCIEHHBIX METO/I0B IIOUCKA O€3yCIOBHOTO SKCTPEMYMA.
3) [IpubnmxeHHbIE PEIICHHUS.

4) CKOpOCTh CXOJIUMOCTH.

5) Meton KBaJipaTUYHOW UHTEPHOJIALUY.

6) Meroxn HeroToHa.

7) YuciieHHbIE METO/1bl TOMCKA YCIIOBHOI'O SKCTPEMYMa.

8) Meton 6apbepHBIX QYHKIUH.

Kontponupyemsie komnerennuu: OIIK-1, OITK-3.
Oyenxa komnemenyutl OCyWecmeaisiemcs 8 Coomseemcmauu ¢ madauyet 4.

BOl'lpOCLI AJIS1 MPOMEXKYTOIHOI'0O KOHTPOJIs.

1. ChopmynupyiiTe KIaCCUYECKYIO 3a/1a4y ONITUMHU3AIUH C N TIEPEMEHHBIMHU.

2. Kakoli Bua wumeer npousBoACTBeHHass (QyHKuus B:  (a) JuHEHHOH; (0)
HEJIMHENHOH 3aJa4e ONTUMHU3AIun?

3. UTo Ha3bIBAIOT JIOKAJIBHBIM 3KCTPEMYMOM (QYHKIUHU N MEPEMEHHBIX, 3a/1aHHON B
HEKOTOpOii 0bmacTu?

4. UTto Ha3bIBaAIOT INI00AIBHBIM SKCTPEMYMOM (YHKIIMHM N IEPEMEHHBIX B HEKOTOPOI
obmactu D?

5. Kak mocTpouTh IMHUIO yPOBHS MPOU3BOACTBEHHON (QYHKIIMH?

6. Yo Ha3bIBaETCS MOBEPXHOCTHIO YPOBHS NaHHON (GyHKIUU?

7. Kaxk onpezensirorest craiimoHapHble TOUkd QYHKIMA F (X1, X5, .., Xp)?

8. Jlnst 4ero ucmonb3yercs 3HaK BToporo auddepentmana d2F (xq, X, ..., Xy)?

9. ChopmynupyiiTe  1OCTaTOUHbIE  YCIOBUS  JKCTpeMyMa  (QYHKIUH  JIBYX

nepeMeHHbIX F (x4, X5).
10. YT0 HA3BIBAETCSI YCIOBHBIM OKCTPEMYMOM QyHKIHH F (X1, X5, ..., Xp)?

11.  Yro Ha3pIBaeTCs ONTUMAIBHBIM PELICHUEM JIMHENHON 3a1aul ONTUMH3ALNN?
12. Kak mnoctpouts o00macTe JOMYyCTUMBIX peHIEHWH B JUHEHHOM 3ajaue
ONTUMH3ALUN?

13. Kak onpenensiercst pynkuus Jlarpanka; B Kakux 3ajjadax OHa UCIIOJIb3yeTcs?



14. UTo Ha3bIBAIOT BBIMYKJIBIM MHOKECTBOM B N-MEPHOM MIPOCTPAHCTBE?

15. Yro Ha3bIBAIOT BBINYKJIOH JIMHEHHOM KOMOHMHALMEH TOYEK N-MEpHOTo
MpoCcTpaHcTBa?

16.  Kak onpenenstoTcst BEITYKIIbIC M BOTHYTbIE (DYHKIIUH N TIEPEMEHHBIX ?

17. Kakoit kputepuil uCHONB3yeTCS IS ONPENCICHUS BBIMTYKIOCTH (YHKIHH N
NIEPEMEHHBIX?

18. Kaxkoit reoMeTpuyYecKuii CMBICII HIMEET YCIIOBUE BBIMYKJIOCTH (PYHKIIUH OJHON U
JIBYX IIEPEMEHHBIX ?

19. ChopmynupyiiTe 3aa4y BBITYKIOTO TPOrPAMMHUPOBAHHS.

20. Ilpu Kkakux YCIOBHAX 3aJaya BBIIYKJIOIO IPOrPAMMUPOBAHMSI  HMEET

CAUHCTBCHHOC pemeHHe?

3ajauM JIMHEHOr0 M BBIIYKJIOT0 NPOrPaMMHPOBAHMS.
Bapuant Nel

1. CocraBuTh 3KOHOMHUKO-MaTE€MaTHYECKYIO MOJEIIb 3a/1a4u.
ToproBas opranuzanus IUIAaHUPYET pealld3alMio MO ABYM TOBAPHBIM TPYIIAM, MO KOTOPHIM
BoizesieHbl oHAbl 800ThIC.py0. ¥ S00THIC.py0. YpOBEHb TPAHCIOPTHBIX H3JEPKEK MO ITUM
ToBapaM cocTaBisieT 1% u 2% COOTBETCTBEHHO, YPOBEHb H3JIEPIKEK, CBSI3aHHBIX C XpPaHEHUEM
toBapoB, — 2% u 1%, yposenb npubsu — 3% u 2%. IlpenenbHO IOMYCTUMBIE PACXOIbI,
CBSI3aHHBIE C MEPEBO3KON M XpaHEHUEM TOBApOB, paBHBI 25 ThIC.py0. u 29 ThiCc.py0. C yderom
3aKyIKA TOBAapOB CBEPX BBIACICHHBIX (DOHIIOB OIPEACIUTh ONTHUMAIBHYIO CTPYKTYPY
TOBapoo0OpoTa, 00ECIeUNBAIOIIYI0 OpraHN3aMH MAKCUMAIIbHYIO IPUOBLIT.

2. CdopmynupoBaTh yCIOBHE, TPU KOTOPOM ToYka X N-MEPHOTO IMPOCTPAHCTBA
SBIISIETCS BBITYKJION TUHEHHON KoMOMHAanen Touek X (1), X (2), e, X 0,

3. Onpenenuth 007acTh JOMYCTUMBIX pPEIICHUN JIBOMCTBEHHOM 3a1adyM, €Ciu
neneBast yHKIMS UCXOTHOM 3a/1a4ll HE OTpaHUuECHA.

4, [TocTpouTh Bce 0a3UCHBIE JOMYCTUMBIE PEIICHUS CHCTEMbI OTpaHUYEHUN

{3X1+X2_X3 =2,
X1_4‘X2 +X4=5

Bapuant Ne2
1. CocTaBuUTh 3IKOHOMHKO-MAaT€MaTHYECKYI0 MOJIENb 3ajauu. [Ipennpusitue
BBIIIYCKAE€T TPHM BHJAa u3aenuidl. MecsuHas nporpaMma Bbimycka coctasisieT: 2000 uspenuit
nepBoro Buaa, 1800 uzmenuit Broporo Buma u 1500 wznenuit Tpetbero Buaa. s BeIMycka
W3JIEIIMA MCTIONB3YIOTCS MaTe€pHallbl, MECSIUHBIM pacxoj KOTOPBIX HE MOXeT npeBbicuTh 61000
Kr. B pacuere Ha o1HO M3/eNMe MEPBOTO BUA PACXOAYyeTCs 8 KT MaTepuaia, BToporo Buaa — 10
KT, TpeTbero Buza — 11 kr. OnToas neHa ogHoro Buaa usnenus nepsoro suja 70 y. €., BTOporo
u Tpetbero cooTBeTcTBEHHO 100 1 90 y. e. Onpenenuts ONTUMANBHBIN IUIaH BBIITYCKA U3/ETUH,
o0ecreynBaroIui MPeIPUIATHIO MAKCUMYM BBIPYUKH.
2. Haiitn ouenky uucna Oa3UCHBIX JONMYCTUMBIX pELIECHUI 3aJaud JIMHEHHOTrO
IIPOrPaMMUPOBAHHUS C N IEPEMEHHBIMH, COZIEp KAILEN M OIPaHUYEHU.
3. OrnpenennuTs paHr CHCTEMBI OTPAHUYECHHUM TPAHCIOPTHOM 3aJadM, coaepranieit 5
MOCTaBIIMKOB U 10 moTpeOuTeNnen.
4. [Toctpouts Bce 6a3zucHbIE AOMYCTUMBIE PEIICHHS CHCTEMbI OTPaHUYEHU I
—2x1 + 3%, + x3 = 6,
{x1+5x2—x4 = 10.



Bapuant Ne3

1. CocTaBUTh SKOHOMHUKO-MAaTEMaTUYECKYI0 MOJIENb 3a1aun. PanuoH cocrtaBisieTcs
u3 nByx BUn0B npoaykToB (I1; u Il,), B Kakaplil U3 KOTOPBIX BXOJAT MHUTATEIIbHBIC BEIIECTBA
A, B, C. MuHMMaJIbHOE CYTOYHOE IMOTpeOJIeHHe muTaTesbHOro BemiectBa A pasHo 100 en.,
BemectBa B — 80 en., BemectBa C — 160 en. Llena 1 equnune: npoaykra Il; cocrasnser 0.2 y.
e., 1 en. mpoaykra II, — 0.3 y. e. KoauyecTBO NUTATEIBLHOIO BEIIECTBA KaXKJI0ro BUaa B 1 ef.
MPOYKTa MIPUBEICHO B TAOHIIC.

[TuTaTenbHbIC BEMIECTBA ConepkaHve NHUTATEIBHOIO  BEIIECTBA B €IUHULIEC
MPOJYKTa, €l
I, I1,
A 0.1 0.5
B 0.25 0.1
C 0.2 0.4

Onpenenuth ONTUMAIBHBIA PAllMOH TUTAHHS, CTOMMOCTh KOTOpOTO Oymer
HaVMEHBIIIEH.
2. CdopmynupoBaTh KPUTECPHA ONTUMATBHOCTH PEIICHUS B 3aJade MaKCHUMU3AINH
1eNeBON (QYHKIUU.
3. OmpenenuTh YCIOBHE, MPU KOTOPOM ONTHUMAJIBHOE pEIICHUE JIBOMCTBEHHOU
3aJ1auy SIBJISICTCS BHIPOKICHHBIM.
4. TlocTpouTth Bce Oa3MCHBIC JOIYCTHMbBIC PEIICHUS CHCTEMbI OTPaHUYCHUN
X1 — Xy +x3 =4,
{le +x, —x4 = 1.

Bapuant Ned
1. CocTaBUTh 3KOHOMMKO-MATEMAaTHUYECKYI0 MOJIENb 3aJlauH. Pammon  ans
MUTaHMS )KUBOTHBIX Ha pepMe COCTOUT U3 JIBYX BUI0B KopMoB | u II. Onun kunorpamm xopma |
ctout 70 y. €. U COAEpPXKHUT 2 e]l. )KUPOB, 5 eI OEJIKOB, 2 e/1. YIIIeBOJI0B, 4 en. HUTpaTtoB. OnuH
kunorpamm kopMma II crout 30 y. e.  u comepxur 4 ef. )kxupos, 3 e11. OeIKOB, 6 e/1. yIrIeBoI0B,
3 en. nHurparoB. CocTraBUTh Haubosiee JEleBbId palMoOH NUTaHUs, OOecCIeYrBarOIUI
coJiepKaHue XUPOB HE MeHee 6 en., 6enmkoB He meHee 10 en., yriaeBojoB He MeHee 7 €I,
HUTpATOB He Oonee 12 en.
2. Omnpenenuth  yclioBU€, TIpH  KOTOpOM  oOmas  3amada  JTUHEHHOTO
IpOTrpaMMHUPOBaHUS UMeeT 00Jiee OTHOTO ONTUMAJIBHOTO PEILIECHHS.
3. Haiitn n3mMeHeHre OEeHKH CBOOOIHOM KieTKH (i, j)B TPaHCIOPTHOM 3aj1a4e, eCIIH
K CTPOKE MaTpHUIIbI 3aTpaT 100aBIseTCs MOJOKUTENIbHBINA noTeHmain (+1).
4. [Toctpouts Bce Ga3ucHbIE AOMYCTUMBIE PEIICHUS CUCTEMbI OTpaHUUEHU N
—4x, +x, +2x3 =12,
{ 6x; + 5x3 — x, = 30.

HrepannoHHbIie METOABI.
3ananme Ne 1.



BEIMHCIHTE H HalledaTaTk TaOnHIY TPEX (YHKIHH y, I, .

ApryMeHT X MeHAeTCA OT Xy J0 Xy, ¢ maroM /1. DyHKIHA y 3a7aHa CXOLAMHMCA PATOM,
CYMMY KOTOPOIO HaJo CYHTATE 10 TeX [0p, IOKa ero ouepeIHOH HiIeH He CcTaHeT 110 MOy
MeHBIIIe 3aJaHHOTO MaIoro MOIOKHTENBHOTO €.

PaccMoTpeTs 3agady IPH HeCKOIBKHX PA3IHIHEIX €.

TabnHUy OpeIcTaBHIE B ClIeIVIOMIeM BHIE:

BEIpOBHATE JaHHEIE B TalIHIE ¢ IOMOIMBI0 GYHKIHH cout.width(). cout.precicion().

BapuanTsl.
4.
1 22,2 4,4 6,6
J;:]__ — +
3 5 7 2! 41 6!
X X
V=X—-——+———"+ I=co0s2x:
3 5 7
} = | J—
z=arctgx w=y-2
I _ T .
w=y-—1I X, =0. x, = h=0.057.
0 k=
10——0" .xk:D.:T' h=0.1 =
, 5.
73 233 55 97,
y=l-x+————+ y=2x+ - +
2! 3! 3! 5! 7!
s=pg " z=sh2x:
wW=y—ZIi wW=y-—o.
3.
) o 6.
, 2’y 2% 27y
r=2x— + — +...
? 3! 5! 7! 22xt 2% 2%
, y=1+ + +
z=sin2x; ol 41 6!
wW=y-z z=ch2x
T T T w=y—z
Yg=——. X, =—. h= y=2
# 4 g -
4 4 20 X, =-0.5. x, =05, h=0.1



8.
22,2 23,3 4,4
y=2x— + — +
2 3 4
z=In(1+2x)
W=y—=Z

X, =—0.25. x, =0.25. h=0.05.

9.
4 |6 3
V=1 +—+—+—+
2 3 4
1
z=In >
1—x~
w=y-—=z




3aganue Ne 2.
Haittn Touky munumyMa x* dyskiuu f(x) Ha otpeske  [a, b]c TounocThio &€= 107> u
MHUHUMAaNbHOE 3HaueHue f(x").
[IprMeHHUTH METOIBI:
1)  oOmero noucka;
2)  neneHus MOMoJaMm;
3)  30J0TOrO CeueHus;
[ToncunTaTh YMUCIO UTEPALIUA, YHCIIO BBIYUCICHUH QYHKIMHU f(X) U CPaBHHUTH PE3yIIbTATHL.

3aganue Ne 3.

Haiitn Touky munumyma x* dysknuu f(x) Ha otpeske  [a, b]c Tounocthio £= 107> u
MUHUMabHOe 3HaueHwe f(x*) (BbIOparh HayajgbHOE NPHONMKCHHE Ha OTpe3ke [a, b))
CJICAYIOIIMMHU METOIAMU:

1)  Herorona-Padcona;
2)  KBa3WHBIOTOHOBCKHM (C anmpoKCHMaIel Iponu3BOTHON ).

[MogcunTaTh YUCIO UTEpanuii W uuciao Beraucienuit ¢yukumu f(x), f'(x), f'(x); cpaBHuTH

pe3yIbTaThl.



—

._f{'.::):.x‘j 2x e"?‘_,.lj_;I,SI

[

. flx)=1e x - 2sin x, [f].r' T 4’]

Cf(x)= 1+ X7 e, 0]

LIFN]

4. f(x)=x*+4x" -32x+1, [1,52]

Lh

Cf(x)= ;x Tt ;f - x, | L LS|

o

f{x)=x"-3sinx, [0,5:1]

7. flx)=5x" - 8x°F - 20x, [3;3,5]

8. filx)= gx“? - Sx+xinx, [1,5;;’]

9. flx)=xsinx+2cos x, |- 5]

10. f{x)=x"+ 8¢~ 6x’—72x+ 90, [1,5;2]

1. f(x)=x"+3x" + 6x- 1, [ 1;0]

12. f(x)= Iﬂxln.:t—r— [aal]
13. f(t)—t + 2| xlg—-
14, (1.:)——— x ,[3,5,4'_,5:

Inz
I
15. fi{x)=e" - 3.1:' + 2x, [— I_,S;—I]_



16. fix)=x%+2x" +4x+ 1, [_ I;(}]

[a—

T fx)=x" =57 + 10x° - 5x, |- 3:-2]

18. fx)=x"+3x(inx—1), [0,5:1]

19. f(x)=x"-2x-2cosx, |0,5:1]

20. fx)=(x+ 1)’ - 2x7, [— 3;-2

2L fix)=3(5-x)"" + 2x°, [1,5;2]

22 flx)=-x+3¢1+x)|[ 1+ x)- 1], |- 0,5;6,5]

23, fix)=2+x"+xV 1+ x7) - 2xarcteg x'°, [0,5;1]
24 f(x)=x-Inux, [ﬂ,f_;Z]

5. f(x)=x" -sinx, [!’i'_,'fr;“;’]

26. fi{x)= e 1, [— 1:2

2. flx)=l1+ 7 e, os1]

B fx)=e -2, [0,1:2]
"

29. f{x)={(x- 4) + In x, [3;5]

30. fix)=x"+e, 0;:1]

3aganue Ne 4.
Pemuts 3a1auy MHOroMepHO# 06€3yCIOBHOM ONTUMU3ALINY.
Haiiti MmuanmyM Gyrkiun f(x) ¢ Tounocteto € = 1075
1)  MeToaoM IpaJUeHTHOrO CIYyCKa;
2)  meronoMm Mapkapara.
CpaBHUTH METONbI, AJSl YEro HAWTH YMCIO WTEpalMil, YMCIO BBIYMCICHUH (QYHKIUM U ee
IIPOU3BOHBIX.



Ne DyHRIHA
Bap.

L flx)= :rf‘ + Zx,f +ettE X, +2x,.

2 f(x)=4/x] +x +1+0.5x,—0.5x,.

3. f(x)= ~T14 + 2.1.'; + :rf:rz2 +2x, + x,.

4| f(x)=x] +3x3 +cos(x, +x,).

S f(x):a‘p1+2xf+x§ + et — X, —X,.

6. f(x)=x,+5x, + ehite

7. f(x)::rl“+x;+«.1'2+.¥f+x§ —2x, +3x,.
| )= 2x7 +3x2 — sm{%) +x,.

9. | f(x)=In(1+3x] +5x3 +cos(x, — x,)).

10. f(x)= -T12 et 4x, + 3x,.

11. f(x)=x+2x, +4Jx12 +.T-f +1.

12. f(x)=2x,—5x, + g0

13- f(x)= 2\/3 +x; +2X0 + 3% — X, — X5

4 r(x)= X]42X3 4+ X000 + 2%, — X, + ei s
15. Lf(.x‘):4\/1+ :rl2 +x§ +3x§ +x,—2x,.

16. | f(x)= 2.1’14 + x; 0 .le.‘(-_f - x; + xfx; + X, +X,.
17.

f(x)=x] +5x7 +2x7 +cos(x, — x, +x;).




18- f(x)=e™ +In(4+x3 +2x7).

1,4 .2 2
X +ixy+x3

f(x)=x+x,-5x;+¢

20. . 2.2 - 7 3
Flx)=x)+x7 + 3720 +45+27 +2x] +x,+7x,.

:l - 7 7 . X + .T-\ — X
f(x)=2x] +x; +4x] = 2sin———>
-
23. - 9 ] 7 9
f(x)=2x; +3x; +3+x,x; —x; — X,
23, X33 +%3

f(xX)=x—x,+x,+x; +e

4 f(x)=x +x, +x. +3 x> +x2+1+ it
o 1 2 3 1 3

25 . 5 R .
T fx)= m +X;, + x5 +sin(x, + x,).

0| f(x) =3, +10x, = 3x; + €19,

27 flx)=e" +(x,+x,+x;)".

28. . > X, — X, + X,
f(x)=3x] +x; +2x; —2cos—H———

291 f(x)=2x] +3x7 —sin(x, +2x,).

flx)=3x] +x; +7™ —x, + 3x,.

3ananme Ne 5.
Pemunts 3a1a4y MHOroMepHO 6€3yCI0BHON ONTUMH3ALHH.
Haitti MmusumMyM ¢ysximn f(x) ¢ Tounocteio € = 1074
1)  wmeronom mTpadHbIX QYHKINUN WM METOIOM OapbepHBIX (YHKIUIL.
2)  metoaoM (GaKTOpOB.
CpaBHMTbH METO/BI, /Ul YErO HAWTH YUCIIO UTEpALlUil, YUCIO BEIYUCICHUH QYHKIUU U T. 1.



DyHEIHA

f(x)=10x; — x,.
X, —4x,+x +3<0,

X, +4x; —4x,—-4<0.

]

- ] A

f(x)=x =3x, +x;.
2 -

x —2x, =0,

-x +x, 0.

f(x)=x] +9x; —12x, - 36x,.
< 2

—l<x =4 1=x, =

f(x)=2x+x,.

(x,—4) +(x,-2)" <1.

LA

f(x)= 21Jl+xf + 2.\'§ +x, +X,.

S5=x 8, l=x, 210.

f(x)=x] —8x,+x;.

X, +(x,—4) <9

f(x)= .1'13 - x§ s .1'33 + X, X, X,

- _ 2

f(x)=x] +x] +x] —4x, —6x, - 2x,,

2x,+x,=2.

F(x)=(x,=2)" +(x, - 1",

2x,+x, =2

10.

flx)y=x] —x,.

2x,—2x, <.




L} f(x) =] +x; —20x,—30x,,
2x,+3x, =13,

2x,+x, =10.

121 f(x)=x] +x; —10x, —15x,,
5x, +13x, <51

15x, +7x, <107.

13. o VA - A
f(x)=x] +x; —5x, —4x,.

2x,+3x, <6.
41 f(x)=x] +x7 —5x,—10x,.
9x, +8x, =72,

x, +2x, =10.

i ’
f(x)=x] —2x,—2x,.
2x,+3x, 6.

2x +x, =4,

16.| f(x)=x3 +2x,—2x, +x,.
x,+3x, +2x; <6,

3 +x,+x; <2

170 f(x)= 1§ —x; —2x,.
r

3
2x; +2x; 6.

18] f () =7+ = 63— 3.
112 + .le =9

9 f(x)=x +x] —3x,.
—2x, +x5 <0,
x,—2x,=0.

20.

f(x)=x{ —6x;+x3.

X+ (x,+4) <9,

3anaHus AJ151 CAMOCTOSITEJIbHOM PadoThlI.

3aganme 1. IIpoBecTn nABE UTEpalMd METOJOM HAMCKOPEWIIEro CIycka B 3ajade
HEJIMHEHHOTOo MporpamMmupoBaHusi Oe3 orpanuueHuil. Haumnas w3 ucxomnoit Touku X0 =
(x?, x9) = (0,1) u Haxons oaHOMEpHbIE MUHMMYMbI Ha KaXKIOH HTepaluy aHAJIUTHYECKH,
UCTONB3Yys HEoOXOIMMOE YCJIOBUE CYIIeCTBOBaHHME JKcTpemyma. Iloka3zaTh Ha rpaduke
HalpaBJICHUs] CIIyCKa M IOCJeNOBaTeIbHbIE NMPUOIMKEHUS] K TOYKE MHUHUMYyMa. BbIUMCINTH
3HaYeHHE 11eNIeBON (PYHKIIUU B UCXOJHOM TOUKE U MOCIEAYIONINX MPUOIKEHHUIX.



1) f(xy,x3) = 4x? + x% — 4x; — 2x, (min) ;

2) f(xy,x3) = 2x% + 2x3 — 2x, — 2x, (min);

3) f(xg,x3) = x% + x5 — 6%, — 4x, + 20 (min );
4) f(x1,x,) =10 x; + 10 x, — 5x2 (max );

5) f(xy,x,) =5x +5x, —x% —x2 (max );

6) f(x;,0,) =4x +6x, —x%—13 (max );

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

8) f(xy,x3) =—6x; +2x% + 2x2 (min );

3aganue 2. Jlana 3amaua ¢ HETMHEWHOW IeNeBOW (QYHKIMEH W JTMHEHHOW CHCTEMOM
OTpAaHUYECHUU.
Hcnonp3ys rpaduueckuii MeTo 1, HAUTH III00aTbHBIE SKCTPEMYMBI () YHKITHH
L= (x; +a)*+ (x, + b)?
IIPY OTPAaHUYCHUSX:

ai1Xq + A12Xo < bll
a21X1+a22x2 < bz,

X1;%, =0

3naueHust KO3PPUIMEHTOB 1eeBON (HYHKIIUU U CUCTEMBI OTPaHUYEHUH:

Ne BapuanTa 1 2 13 |4 |5 |6 |7 |8 |9 |10
[TapameTpsl
a S 16 |-1 |22 [-3]-1]-3]-2]|-2]1
b 4 -2 |-1 |-1|-4|-1]-1]-6|-2]-1
ai, 5 2 |5 |2 |3 |3 |3 |3 ]6 |6
aiz 4 |5 |4 |5 |8 |5 |8 |5 |7 |7
b, -20 120 |-20120 (241524 |15|42|42
azq 3 2 |3 |2 |4 |5 |4 |5 |3 |3
az; 2 1 |2 |1 |7 [3 |7 |3 |22
b, 30 | 1030 [10[28 15|28 |15|-6 |-6

3apanue 3. J[ByM npeanpusaTUsIM Ha IIATh JIET BBIACIICHBI CpesicTBa B Konnuectse a=2000
JeH. efl. MI3BecTHO, 4TO JT0XO0J1 OT X €AMHHUI] Ha IepBOM npeanpustuu paseH f1(x)=5x, oT y AeH.
eIuHUI] Ha BTOpoM npeanpustuu — f2(y)=6y neH. enumnuin. K KOHIly roma ocTtaToK CpencTB
paBeH cootBercTBeHHO q1(X)=0,8x, q2(y)=0,3y. Kak pacmnpenenutb cpeactBa MEXIy
OPENpUATHIMHA, YTOOBI 0O0mMit moxox Obul HanbodbpmUM? PemmuTh 3amady METOAOM
JTUHAMHYECKOTI0 TPOrpaMMHUPOBAHHUS.



3ananue 4. Haiitu rpaduueckn pemieHre 3aaadd BBITYKIOTO MPOrPAaMMHPOBAHMS.
CocraButh QyHKIHO Jlarpanxka 1 HaAWTH €€ CEeIUIOBYIO TOUKY.

Z(x1,%,) = 2 — x¥ — 2x% > max;

Kontpomupyemsie komnerenunn: OITK-1, OIIK-3.
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Bomnpocs! K 3aueTy ¢ OLIEHKOM

l. JIuneiiHble 1 HEMTMHEWHBIE 3a1a4U ONITUMU3ALINH.

2. [ToBepxHOCTH YpOBHS (YHKIMU h IEpEMEHHBIX. JIMHIM ypOBHSI.

3. YcioBHBIN 1 6e3yCIOBHBIN IKCTpeMyM. [lomycTumas 06acTs.

4. HeoOxonuMmeble yciioBusi 3KCTpeMyMa 1eJeBON PYHKIUH.

5. Bropoii quddepennunan nenesoit pynkuuu. Marpuna ['ecce.

6. JlocTaTouHBIC YCIOBUS IKCTpEMyMa MeJeBOU ()yHKIIHH.

7. YpaBHEHHUs CBA3U B SKCTpEMAIIbHBIX 3a7a4ax. Merox MHOxuTenen Jlarpanxka.

8. BrInyKkiible MHOKECTBA B N-MEPHBIX IPOCTPAHCTBAX, UX CBOMCTBA.

9. Anrebpanueckue U aHATUTUYECKUE CBOMCTBA BBIMYKIIbIX (DYHKIIMH.

10. 3ajaya BBITYKJIOr0 NPOrpaMMHUPOBAHMS.

1. I'eomeTpryecKknii METO] pEIIEHHUS 3a/1a41 BBITYKJIOTO IPOrPAaMMHUPOBAHMSL.

12. [ToctanoBka 3amauu JuHeWHOro mnporpammupoBanus (3JIII). OOmas wu
KaHOHUYECKast OPMBI.

13.  CsoiictBa onopHoro pemrenus 3JII1.

14.  O6mas cxema cumIieKkcHoro meroaa pettenus 3J111.

15.  CpolicTBa ONTUMAIBHBIX PEMICHNUH 3aJa4l JTMHEUHOTO IPOrPaMMUPOBaHUS.

16.  Kpurepuii ontumansHocTH pemenus 3JII1.

17. ITonsiTHE NBONCTBEHHOCTH B TMHEHHOM IPOrPAMMHUPOBAHUH.

18. CBoiicTBa pellIeHn B3aMMHO JBOMCTBEHHBIX 3a/1a4.

19.  TpancnopTHas 3a7aya Mo KpUTEpUI0 CTOMMOCTU. OTKpBITast U 3aKpbITasi MOJEIH.

20.  MeTtoapl NOCTPOEHUS HAYAJILHOTO OMOPHOTO PEIICHUs TPAHCIIOPTHOM 3a1a4u.

21.  Kpurepuun ontuManbHOCTH 0a3MCHOTO pEUICHHs TPAHCIIOPTHOMN 3a/auu.

22.  Meroj NOTEHIMAJIOB PEUIEHNS TPAHCTIOPTHOM 3ajauu.

23.  IlpubnmxkeHHOE pelieHue 3aa4 BBITYKJIOTO POrpaMMHUPOBaHHUS.

24.  I'paaMeHTHBbIE METOABI PELIECHUS 33/1a4 HEJMHEHHOrO IpOorpaMMHUpoBaHus. Meron
CIyCKa.

25.  Meroa nocnenoBareabHON 0€3yCIOBHON MUHUMH3AIIHH.

26. ITocTaHOBKa 3a7ja4M BApUALIMOHHOTO UCUUCIICHHS. Y paBHEHUS Diliepa.

27. [TocTpoenune s3kcTpeManei B 3aj1ayax BApUALMOHHOTO UCUUCIICHHUS.

28.  Metoxa mrpadHbIX QyHKIHHA.

Kontponupyemsbie komnerennuu: OITK-1, OITK-3.
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