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Conep:xanue
HACIHOPT ®OHIA OHEHOYHbBIX CPEACTB
NEPEYEHb OHEHOYHBIX CPEJICTB
OIIMCAHME IOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHHUSI KOMIETEHIINIA

METOAUYECKHUE MATEPUAJIBL, ONPEJEJAIOINUE ITPOLEAYPbI
OIIEHUBAHUSA PE3YJIBTATOB OBYUEHUSA, XAPAKTEPU3YIOIIUX 3TAIIbI
®OPMHUPOBAHUS KOMIETEHIIAM

MATEPHUAJIBI JJIA ITPOBEAEHUA TEKYINETI'O KOHTPOJISA U
MPOMEXXYTOUYHOM ATTECTALIUH



1. HACHOPT ®OHJIA OHEHOYHbIX CPEACTB
10 IUCUMIUIMHE «MeTobl ONTUMHU3ALIA

OneHOYHBIC CpEJICTBA COCTABJSIFOTCS B COOTBETCTBHHM C pabouell mporpaMMmoi
JUCIUTIIMHBI ¥ TIPEJICTABIISIOT COO0M COBOKYITHOCTh KOHTPOJBHO-U3MEPUTEIBHBIX MaTEpPHUAJIOB
(TumoBbie 3amauM (3aaHUs), KOHTPOJBHBIC PA0OOTHI, TECTHl W Jp.), MPEIHA3SHAYCHHBIX IS
M3MEPEHHS YPOBHS JOCTIKECHHSI O0yUJalOIUMHKCS YCTAHOBJICHHBIX PE3yIbTaTOB O0OyUCHHS.

OueHouHBIE CpPEACTBA MCHOJB3YIOTCS TIpPU  MPOBEACHUHM  TEKYIIET0  KOHTPOJIS
YCIIEBAEMOCTH U IMTPOMEKYTOUHON aTTECTAIUH.

Tabmuma 1 - IlepeueHbp komrmeTeHIUN, (GOPMHUPYEMBIX B TPOIECCE OCBOCHUS
JUCHUTITUHBI

Kon

HaumenoBanmne pe3dyJjbTara 06yqe}mﬂ
KOMIIETCHIIMHU

OIIK-1 Cnoco0eH MpUMEHSATh €CTECTBEHHOHAYUHbIE M OOIEHHKEHEPHbIE 3HAHMS,
METOJIbl MaTeMaTUYECKOT0 aHallu3a U MOJEIMPOBAHUS, TEOPETUUECKOTO U
9KCIIEPUMEHTAIILHOTO UCCIIeI0BAaHUS B IPOGECCHOHATBHON ASITENFHOCTU

OIIK-1.1. 3HaeT OCHOBBI MaTeMaTHKHU, (PU3HKH, BHIYUCITUTCIBHOW TEXHUKH
Y TIPOrpaMMHUPOBAHUS.

OIIK-1.2. Vmeer pemarh cTaHAAapTHBIE NPO(eCcCHOHAIBHBIC 3aJaud C
NPUMEHEHUEM eCTECTBEHHOHAyUYHbIX U  OOIIEMHKEHEPHBIX 3HAHUU,
METO/IOB MAaTEeMAaTHYE€CKOTO aHAJIN3a U MOJICTUPOBAHMUS.

OIIK-1.3. Biageer HaBbIKAMHU TEOPETHMUECKOTO M SKCIEPUMEHTAIBLHOTO

HUCCICA0OBaHUA 00BEKTOB HpOCI)eCCPIOHaHLHOP’I ACATCIBHOCTH.

OIIK-6 CrocobeH  aHanmu3upoBaThb M paspalaTbiBaThb  OpraHU3allMOHHO-
TEXHUYECKHE W DKOHOMMYECKHE IIPOLIECCHl C TNPUMEHEHUEM METOJOB
CHUCTEMHOI'0 aHaJIW3a U MaTEMaTHYECKOT0 MOJEIUPOBAHUS

OIIK-6.1. 3HaeTr OCHOBBI TEOPUU CHUCTEM M CHUCTEMHOTO aHaJIn3a,
JUCKPETHOM MAaTeMaTUKH, TEOPUU BEPOATHOCTEH M MaTeMaTHYECKOU
CTaTHCTHUKH, METOJIOB ONTUMU3ALNM U UCCIIEI0BAaHUS ONepaluii, HEYETKUX
BBIUNCJICHUM, MaTEMaTHUECKOTO 1 IMUTALIMOHHOTO MOJIEIMPOBAHUS.
OIIK-6.2. YMeeT NpHUMEHATH METOJAbl TEOPUU CHUCTEM M CUCTEMHOIO
aHaJM3a, MaTEMAaTUYECKOIrO, CTAaTUCTMYECKOTO0 M  HMMUTAIMOHHOTO
MOJICIIMPOBAHUS Il aBTOMATU3ALUH 33a]a4 MPUHATHS PELIeHUH B 00JIacTH
npodheccCuoHaTBbHON NeSTENbHOCTH.

OIIK-6.3. Bnaneer HaBpIKaMU IIPOBEACHUS HWHKEHEPHBIX pPACUETOB
OCHOBHBIX IIOKa3aTejeil pe3ylbTaTUBHOCTH CO3/IaHUS U MPUMEHEHUS

MH(OPMALIMOHHBIX CUCTEM U TEXHOJIOTHUH.

KoneunbiMu pe3ynbTaTaMd OCBOCHMSI AMCHMIUIMHBI SIBJISIIOTCS  chopMHpOBaHHbBIE
KOTHUTHBHBIE JIECKPUITOPBI <«3HAThb», «YMETb», «BIAJAETb», PACHUCAHHBIE IO OTIECIbHBIM
komneTeHIUsIM. dDopMHUpoBaHHE TECKPUNTOPOB MPOMCXOAUT B TEUEHHE BCEr0 CEMecTpa Io
JTalmaM B paMKaX KOHTaKTHOM paboThl, BKIIOYAIOIIEH pa3iMyHble BHIbI 3aHATUH U
CaMOCTOSATENILHON PabOThl, C MPUMEHEHUEM pa3InYHbIX (OpM U METOH0B 00ydeHus (Tabi.2).



Tabnuia 2 - opMupoBaHre KOMIETEHIIMI B TPOLECCE U3YyYEHUS TUCHUTUIHHBL

Kon YpoBeHb WHaukatopsl noctuwkenus | Bun  yueOupix  3amstmii’, | Kontpomupyemsie pasmenst 1 | OLEHOYHBIE CpEICTBA,
KOMIICTECHIIMA | OCBOCHMUSA KOMIIETCHITUH paGoThL, (OPMBI M METOMIBI | TeMbI JUCIUIIIHHEL HCIIOJIb3yEMbIE JUTSE
KOMIICTCHITUH oOyueHwus, OLICHKU YpOBHS
CIOCOOCTBYIOIINE c(hOopMUPOBAHHOCTH
(hopMUPOBAHUIO u KOMITCTCHIIUI
Pa3BUTHIO KOMITCTEHIINIHZ
OIIK-1 Buaem
Henocratounsiii | OIIK-1. Ctynent He cniocoOeH | JIeKIIMOHHBIE u Zagaun nuHenHoro | Tekymuid KOHTpOiIb —
YPOBEHb CaMOCTOSATEILHO BBIJICJIATH | TPAKTUYECKUE 3aHSITHA, MIpOrpaMMHUPOBAHUS ompoc,
TJIaBHBIC MTOJIOKESHUS B | camocTosiTeIbHAss ~ pabora Teopust IBOMCTBEHHOCTH. pPa3HOYpOBHEBbIE
HU3yYEHHOM Marepuaie | 00yJaroumxcs, MOoJAroToBKa TpancnoprtHas 3aiaua. 3aJIaHusA.
JMCIUTUIMHEL. U cJada MpPOMEKYTOUYHOH Beinykioe
CtyneHT HE yMeeT pemaTh | aTTeCTaluH. MporpaMMHUpOBaHUE.
CTaHJIapTHbIC YucnaeHHbIE METOJIBI
npoQeCCHOHANIBHBIEC 3a/layu C OITUMHM3AIUH.

MIPUMEHEHUEM
€CTECTBCHHOHAYYHbIX 3HAHUH,
METOJI0B AHAJIMTUYECKOMN
T€OMETPHH, JIMHEUHOM
anreOpbl ¥ MaTeMaTH4eCKOTOo
aHanau3a.

CryneHt HE BJIaJI€ET
HaBBIKAMHM TEOPETHYECKOTO0 M
MIPAKTUYECKOTO  NPUMEHEHHUS
METOJI0B AHAJIMTUYECKON

! JleKuMOHHbBIE 3aHATHS, IPAKTUYECKUE 3aHATHS, TA0OPATOPHBIE 3aHATHS, CAMOCTOSTENbHAs paboTa. ..
2 HeoOX0MMO yKa3aTh aKTUBHbIE M HHTEPAKTUBHBIE METOIbI 00yUeHHUs (HAPUMED, MHTEPAKTUBHAS JIEKIUs, pab0oTa B MabIX IPYNIAX, METObl MO3rOBOIO INTYPMa M T.J1.),
CIOCOOCTBYIOIIHE PA3BUTHIO Yy 00yUAIOIINXCS HABBIKOB KOMAaHIHOM PabOTHI, MEKIMIHOCTHON KOMMYHUKAINH, IPUHATHS PEIIeHUH, TUASPCKIX KadeCTB.
% Haumenosanue TeMbl (pasjena) 6epercs u3 paboueii IIporpamMmMbl JUCIUIUIMHBL.
4 OLeHOYHOE CPEICTBO JIOJKHO BHIOHPATHCS C YUETOM 3alIaHUPOBAHHBIX PE3YJIbTATOB OCBOCHHUS IUCIUUILIMHBI, HAPUMED:
«3HaTh» — cobeceloBaHNE, KOJUIOKBHYM, TECT. ..
«YMeTb», «Bnanets» — MHIUBHUTya bHBIA WK TPYIIIIOBOM MMPOEKT, Kelc-3a1a4a, AesoBas (poseBast)

urpa, noptdoimo. ..




reOMETPUH, JMHEUHOMN
anreOpbl ¥ MaTeMaTHYeCKOTO
aHayM3a.

bazoBrrit OIIK-1.1. Crynent ycBouna | JIekMOHHBIE u 3amaun nuHeiHoro | Tekymuid KOHTpOJIb —
YPOBEHD OCHOBHOE coJiepKaHue | MPaKTUUYECKUE 3aHATHS, MpOorpaMMUpPOBaHUS omnpoc,
MaTepuaia JAWCIUIUIMHBI, HO | CaMOCTOsITeNbHAs  paboTa Teopust IBOMCTBEHHOCTH. pa3HOYpOBHEBBIC
UMeeT TPOoOJIeMbl B YCBOCHHH | OOYYAIOIIMXCS, MOATOTOBKA TpancnopTHas 3a1aya. 3aIaHUs.
Marepuana. Nmeer | 1 cmadya mpoMeEKyTOYHOMN Brinmykinoe
HECHUCTEMAaTHU3UPOBAHHBIC aTTeCTallMH. MPOrPaAMMHUPOBAHHUE.
3HAHUS 00 OCHOBax YucnaeHHbIE METOJIBI
MaTEMAaTHKH. ONTHUMU3ALUH.
Cpennuii OIIK-1.1. Crynent cnocobeH | JlekunonHubie 51 3anauu nuHenHoro | Tekymuii KOHTpOIb —
YPOBEHb CaMOCTOSITEIBHO BBIJICTISATh | TPAKTUYECKUE 3aHATHA, MPOrpaMMHUPOBAHUS ompoc,
IJ1aBHEIC ITOJIOKCHUS B | paboTa B MaybIX Tpymmnax, Teopust TBOWCTBEHHOCTH. Pa3HOYPOBHEBBIC
M3yYEHHOM MaTepHale. UHTEPaKTUBHAS JIEKIIHS, TpancnopTHas 3a1aya. 3aJIaHus.
3HaeT OCHOBBI MATEMATHKH. JTUCKYCCHS, Brimykioe
camocTrosiTenbHas ~ pabota MIpOrpaMMHUpPOBaHUE.
o0ydJaronuxcsi, MoJAroTOBKa YuclieHHbBIE METO/IbI
U cJada MpPOMEKYTOUYHOH OINTHUMHU3AINH.
aTTeCTalluU.
Bricokuit OIIK-1.1. Crynent 3Haert, | JlekunoHHbIE " 3agaun nuHeHoro | Tekymuid KOHTpoib —
YPOBEHB MOHUMAET, BBIJCISAET TJIaBHBIE | MPAKTUUECKUE 3aHSITHA, MIpOrpaMMHUPOBAHUS ompoc,
MOJIOKEHHUS B HM3yYeHHOM | paboTa B MalbIX TpYIIMax, Teopust IBOWCTBEHHOCTH. Pa3HOYpPOBHEBbBIE
Marepuaie M CIoCcOOeH JaTh | UHTEPAKTHBHAs JICKITHS, TpancnopTHas 3a1aya. 3aJIaHus.
KpaTKyIo XapaKTEPUCTUKY | TUCKYCCHUS, Beinykioe
OCHOBHEIM uaesM | camMocTosiTelibHass  pabora MPOrPaMMHUPOBAHHUE.
npopaboOTaHHOTO  MaTepuaia | 00yJaroIIuXCs, MOATOTOBKA YucneHHbIe METO/IBI
JUCILIUTLINHEL. U cJada TPOMEKYTOYHOMH ONTUMHM3AIIH.

3HaeT OCHOBBI MAaTEMAaTHKH.
[Toka3wsiBaeT TyOOKOE 3HAHUWE
U TIOHMMaHHE T0 HM3y4aeMbIM
TEMaMm.

aTTeCTalu.

Ymeem




bazoBrrii OIIK-1.2. Crynent | JIeknuoHHbIe u 3amaun nuHeiHoro | Tekymuid KOHTpOJIb —
YPOBEHb UCIIBITHIBACT 3aTPYJHEHUS B | IPAKTUUECKHUE 3aHSTHS, MpOorpaMMUpPOBaHUS ompoc,
XO0Jle pelIeHHs CTaHAapTHHIX | paboTa B MallbIX TIpyIIax, Teopust IBOWCTBEHHOCTH. Pa3HOYPOBHEBBIE
npo(eCCHOHANBHBIX 3a/1a4  C | UHTEPAKTHBHAS JIEKIIUS, TpancnoprtHas 3aaaua. 3a/1aHMUsl.
MIPUMEHEHUEM JTUCKYCCHS, Beinykioe
€CTEeCTBCHHOHAYYHbIX 3HAHUH, | cCaMOCTOsITENIbHAsE ~ paboTa MporpaMMHUpOBaHUE.
METO/IOB aHAJIMTUYECKON | 00yJaromuxcs, MOArOTOBKA YucieHHble METO/IbI
reoOMeTpuH, JUHENHOM | 1 clada MPOMEXYTOYHOU OIITUMU3ALUY.
anreOpbl ¥ MaTeMaTHYeCKOTO | aTTeCTAllHH.
aHajImn3a.
Cpennuit OIIK-1.2. CtyneHt ymeeT no JIeKIIMOHHBIE u Zagaun nuHenHoro | Tekymuid KOHTpOdb —
YPOBEHb 00pasily pemarb CTaHIapTHBIE | MPAKTUYECKHE 3aHSTHS, MIpOrpaMMHUPOBAHUS ompoc,
npodeccuoHanbpHbIC 3a/1a4k ¢ | paboTa B MajbIX TpYIax, Teopust 1BOWCTBEHHOCTH. Pa3HOYpOBHEBbIE
MIPUMEHEHUEM WHTEpPaKTUBHAs JIEKIIHS, TpancnoprtHas 3aiaua. 3a/IaHMUsl.
€CTEeCTBEHHOHAYYHbIX 3HaHUM, | JUCKYCCHUS, Beinykioe
METO/IOB aHAJTMTUYECKOU caMoOCTOATeNbHAasE ~ paboTa MporpaMMHUpOBaHUE.
F€OMETPUH, TUHEHHOMN oOy4aromuxcsi, MOAr0TOBKa Uucnennsie METO/1bI
anreOpsl 1 MaTEeMAaTUYECKOTO | U clada MPOMEXYTOYHOM ONITUMU3AIIIH.
aHaJIn3a. aTTECTaluU.
Beicoknii OIIK-1.2. Crymentr ymeer | JIeKIIMOHHBIE " 3anaun nuHenHoro | Tekymuii KOHTpOiIb —
YPOBEHb pemarb CTaHAApTHbBIE | IPAKTUYECKUE 3aHSATHS, MpOrpaMMHUpPOBaHUs ompoc,
npodecCHOHANIbHBIE 33/aud ¢ | paboTa B MajbIX Tpymmnax, Teopust TBOWCTBEHHOCTH. Pa3HOYPOBHEBBIE
MIPUMEHEHUEM WHTEpPaKTHUBHAs JIEKIIUS, TpancnopTHas 3aaaua. 3a/1aHMUsL.
€CTECTBEHHOHAYYHBIX 3HAHWM, | TUCKYCCHS, Beimykioe
METO/IOB aHAJIMTUYECKOW | caMoCcTosITeNbHasT ~ paboTa MIpOrpaMMHUpPOBaHUE.
T€OMETPHH, JUHEHHOM | 00yJarouumxcs, MOJAroTOBKa UucneHnubie METO/IBI
anreOpbl U MaTEeMAaTUYECKOTO | U cJada MPOMEKYTOUHOU ONTUMU3ALH.

aHaJInu3a.

aTTECTAIUH.

Braoeem




bazoBrrii OIIK-1.3. Crygent Bnazaeet | JIeKuuoHHbIE u 3amaun nuHeiHoro | Tekymuid KOHTpOJIb —
YPOBEHb OCHOBHBIMH HABBIKAMU | TPAKTUYECKUE 3aHSTHS, MpOorpaMMUpPOBaHUS omnpoc,

TEOPETHYECKOr 0 u | paboTa B MaibIX Tpynmnax, Teopust IBOWCTBEHHOCTH. Pa3HOYPOBHEBBIE

MPaKTUYECKOr0 MPUMEHEHUS | UHTEPAKTHUBHAs JIEKIIUS, TpancnoprtHas 3aaaua. 3a/1aHMUsl.

METO/I0B AHAJIMTUYECKOMN | JUCKYCCHS, Beinykioe

T€OMETPUH, JUHENHOM | caMoCTosATeNIbHAsT ~ paboTa MpOrpaMMHUpPOBaHUE.

anreOpbl ¥ MaTeMaTH4eCKOro | 00yJarommxcsi, MOATrOTOBKA YucieHHble METO/IbI

aHajamn3a. U cJada TPOMEKYTOUYHOMH ONTUMU3AIIIH.

aTTeCTalluu.

Cpennuii OIIK-1.3. Crynent Bnazaeer | Jlekunonubie U 3anaun nuHeiHoro | Tekymuid KOHTpOJdb —
YPOBEHb 3HAaHUSIMU BCEr0 H3Y4YEHHOTO | MPAaKTHUYECKHE 3aHSATHS, MIpOrpaMMHUpPOBaHUs omnpoc,

MaTtepuasa, BlIaJieeT HaBbIKaMH | paboTa B MalblX TpYIIax, Teopust TBOWCTBEHHOCTH. Pa3HOYPOBHEBBIC

TEOPETHYECKOT0 U | UHTEpAaKTHUBHAs JIEKIIUS, TpancnoprtHas 3aaaua. 3a/1aHMUsL.

MPaKTUYECKOr0  MPUMEHEHUS | TUCKYCCHUS, Brimykioe

METO/IOB aHAJIMTUYECKON | caMoCTosTeNbHAsE ~ paboTa MIpOrpaMMHUpPOBAHUE.

T€OMETPHH, JUHEHHOM | 00yJarouumxcs, MoJAroToBKa YucneHnubie METOBI

anreOpbl ¥ MaTeMaTHYeCKOro | U clada MpPOMEKYTOUYHOM ONTUMU3ALIH.

aHajmn3a. aTTECTAIUH.
Bricokuit OIIK-2.3. Crynenr Bnageet | JlekunoHHbIE u 3agaun nuHeHoro | Tekymuid KOHTpoib —
YPOBEHB KOHIIETITYaIbHO-TIOHATUHHBIM | IPAKTUUYECKHUE 3aHSTHS, MIpOrpaMMHUPOBAHUS ompoc,

anmapaTtoM, HayYHBIM S3BIKOM | paboTa B MallbIX TpYIIax, Teopust IBOWCTBEHHOCTH. Pa3HOYpOBHEBbBIE

u TEPMUHOJIOTUEN | NHTEPAKTUBHAS JIeK1 s, TpancnoprHas 3aaaya. 3a7aHuUs.

npodeccuoHanbHOM JTUCKYCCHS, Beinykioe

JIeSTeTLHOCTH. caMoOCTOsATeNIbHasT ~ paboTa MporpaMMHUpPOBaHUE.

CTyneHT BnaZeeT HaBbIKAMU | OOYYArOMIMXCS, MOATOTOBKA Uucnennsie METO/IbI

TEOPETHUECKOTO M| U caada TPOMEKYTOUYHOM ONITUMU3AIIIH.

MPaKTUYECKOr0  MPUMEHEHUS | aTTeCTallUH.

METOJIOB AHAJTUTUYECKON

T€OMETPUH, JIMHEWUHOMN

anreOpsl ¥ MaTeMaTHYECKOTO
aHaJIn3a.

OIIK-6

3Haer




Henocrarounsiii | OIIK-6. CtyneHTt He criocoOeH | JIekimoHHbIe u 3amaun nuHeiHoro | Tekymuid KOHTpOJIb —
YPOBEHb aHaJIN3UPOBATH U | IPaKTHYECKUE 3aHSITHA, MpOorpaMMUpPOBaHUS omnpoc,
pa3zpabaThIBaTh caMOCTOsATENIbHass ~ paboTa Teopust IBOMCTBEHHOCTH. pa3HOYpOBHEBBIE
OPTraHU3AIMOHHO-TEXHUYECKHE | OOYJAIOIIUXCs, MOATOTOBKA TpancnoprtHas 3aiaua. 3aJIaHus.
Y KOHOMHUYECKHUE MPOLIECCH C | U clladya IPOMEKYTOUHOM Brinykioe
MIPUMEHEHUEM METOHOB | aTTECTALIHH. MporpaMMHUpOBaHUE.
CHCTEMHOTO aHaan3a " YucneHHble METO/IBI
MaTEMaTHYECKOIO OITUMHM3AIUH.
MOJICTTUPOBAHUS
ba3zoBbrit OIIK-6.1. Crynment ycBoun | JIeKunoHHBIE 51 3anaun nuHenHoro | Tekymuii KOHTpOIb —
YPOBEHb OCHOBHOE CoJIep)KaHue | MPAKTUYECKUE 3aHATHA, MPOrpaMMHUPOBAHUS ompoc,
Marepuaia AWCIUIUIMHBI, HO | CaMOCTOsITeNbHAas  paboTa Teopust TBOWCTBEHHOCTH. Pa3HOYPOBHEBBIC
uMeeT NpoOJieMbl B YCBOCHHUHU | OOYYArOMIMXCS, MOATOTOBKA TpancnopTHas 3a1aya. 3aJIaHus.
Marepuana. Nmeer | 1 cmadya mpoMEKyTOUHOM Brimykioe
HECUCTEMATU3UPOBAHHBIC aTTeCTalluu. MPOrpaMMHUPOBAHHUE.
3HAHUSA 00 OCHOBAax YuclieHHEBIC METOJIbI
MaTEeMaTHKHU. OINTHUMHU3AIIH.
Cpennnii OIIK-6.1. Crynent cnocoOeH | JIekmoHHBIE " 3anaun nuHenHoro | Tekymuii KOHTpOIb —
YPOBEHb CaMOCTOSATEILHO BBIJICJIATH | TPAKTUYECKUE 3aHSTHA, MIpOrpaMMHUpPOBaHUS omnpoc,
IJ1aBHEIC ITOJIOKECHUS B | paboTa B MajbIX Tpynmax, Teopust TBOWCTBEHHOCTH. Pa3HOYPOBHEBBIE
M3yYEHHOM MaTepHale. WHTEpPaKTUBHAs JICKIIMS, TpancnopTHas 3aaaua. 3aJlaHus.
3HaeT OCHOBBLI MATEMATHKH, JTUCKYCCHS, Brimykioe
camocTrosiTenbHas ~ pabota MIpOrpaMMHUpPOBaHUE.
o0ydJaronumxcsi, MoJAroToBKa YuclieHHEBIE METOJIbI
U cJada MpPOMEKYTOUYHOMH ONTUMHM3AIUH.
aTTeCTallMH.
Bricokuit OIIK-6.1. Crynent 3HaeT, | JlekunoHHbIE " 3agaun nuHeHoro | Tekymuid KOHTpoJIb —
YPOBEHB MOHUMAET, BBIACISACT TJIaBHBIE | MPAKTHUYECKUE 3aHITHA, MIPOTrpaMMHUPOBAHUS ompoc,
MOJIOKEHUsS B HM3yYeHHOM | paboTa B MalbIX TpYIIMaXx, Teopust TBOWCTBEHHOCTH. Pa3HOYPOBHEBBIE
MaTepuaie M CIOCOOCH JaTh | UHTEPAKTHBHAS JIEKIIMSA, TpancnopTHas 3aiaya. 3aJIaHuA.
KpaTKyIo XapaKTEPUCTUKY | TUCKYCCHUS, Brinykioe
OCHOBHEIM UIesM | caMoCTosiTelIbHAsE ~ paboTa MporpaMMHUpPOBAHUE.
npopabOTaHHOTO  MaTepuaya | 00yJarolMuXCs, MOATOTOBKA YucrneHHele METOJIbI




JUCLUTIIIUHBI. U cJada MpPOMEXKYTOYHOMN ONTUMU3ALIH.
3HaeT OCHOBBl MAaTEMATHKH. | aTTECTALUH.
[Toka3biBaeT riay0okoe 3HaHHE
Y NOHMMAaHHE IO HU3y4aeMbIM
TEMaM.
Ymeem
bazoBrrii OIIK-6.2. Crynent | JIekuuoHHbIe u 3amaun nuHeitHoro | Tekymuid KOHTpOJIb —
YpOBEHb UCIBITHIBAET 3aTPYIHEHUS B | IPAKTUYECKUE 3aHATHUSA, IIPOrpaMMHUPOBAHMUS orpoc,
XO0Jle pelIeHHs CTaHAapTHBIX | paboTa B MallbIX TpYIIMax, Teopust 1BOWCTBEHHOCTH. Pa3HOYpOBHEBbIE
npo(eCcCHOHANBHBIX 33/lay  C | UHTEpPaKTHUBHAs JeKUus, TpancnioptHas 3a1aya. 3a/1aHusl.
MIPUMEHEHUEM JTUCKYCCHS, Beinykioe
€CTECTBEHHOHAYUYHBIX 3HAHMM, | caMocTosTeNnbHass  paboTa IIPOrpaMMHUpPOBAHUE.
METO/IOB aHAJIMTUYECKON | 00yJaromuxcs, MOATOTOBKA Uucnennsie METO/1bI
reoOMeTpuH, JUHENHOM | 1 clada MPOMEXYTOYHOU OITUMU3ALUY.
anreOpbl ¥ MaTeMaTH4eCKOTO | aTTeCTallHH.
aHaJIM3a.
Cpennuit OIIK-6.2. Crygent ymeer 1o | JIekunmoHHBIE " 3amaun nuHeHoro | Tekymuid KOHTpOJIb —
YPOBEHBb o0pa3iy peuarbh CTaHAApTHBIE | IPAKTHYECKUE 3aHATUA, IIPOrPaMMHUPOBAHMUS orpoc,
npodeccuoHanbHble 3a7a4d ¢ | paboTa B MallblX TIpyMIax, Teopust IBONCTBEHHOCTH. pa3HOYpPOBHEBBIE
IPUMEHEHUEM MHTEPAKTUBHAsS JeKUus, TpancnopTHas 3a1aya. 3a/1aHusl.
€CTECTBEHHOHAYUYHBIX 3HAHWM, | JUCKYCCHSI, Brinykiioe
METO/IOB aHAJIMTUYECKON | caMocTosTeNbHasE ~ paboTa IIPOrpaMMHUPOBAHUE.
TEOMETPHH, JUHEHHON | o0yJaromuxcsi, MOATrOTOBKA YucnenHsle METO/IBI
anreOpbl ¥ MaTeMaTHYeCKOIro | U clada MpOMEXYTOUYHOM ONTUMM3AIUH.
aHaJIn3a. aTTECTalLlUN.
Beicoknii OIIK-6.2. Crynent ywmeer | Jlekunonusie u 3anaun nuHenHoro | Tekymuii KOHTPOIb —
YpOBEHb pemaTh CTaHJIapTHBIE | MPAKTHYECKHE 3aHATHUSA, IPOrpaMMHUPOBAHUS orpoc,
npodeccuoHaJIbHbIE 3a/aud C | paboTa B MalblX TpyIIax, Teopust IBONCTBEHHOCTH. pPa3HOYpPOBHEBBIE
PUMEHEHUEM WHTEPaKTUBHAS JeKUHUs, TpancnopTHas 3a1aya. 3a/laHusl.
€CTECTBEHHOHAYUYHBIX 3HAHWM, | TUCKYCCHSI, Brinykiioe
METO/IOB aHAJIMTUYECKON | caMocTosTeNbHAasT ~ paboTa IIPOrpaMMHUPOBAHUE.
TEOMETPHH, JUHEHHON | 00yJaromuxcsi, MOATrOTOBKA Yucnennsle METO/IbI
anreOpbl ¥ MaTeMaTHYeCKOro | U clada MNpOMEKYTOUYHOM ONTHUMM3AIHIH.




aHaJIn3a. aTTeCTalUu.
Braoeem
bazoBblii OIIK-6.3. Crynentr Bnaneet | JlekunoHHbIE u 3amauun nuHeHoro | Tekymuid KOHTpoOiIb —
YPOBEHb OCHOBHBIMH HAaBbIKAMH | IPAKTUYECKUE 3aHATHS, [IPOrpaMMUpPOBaHUS ompoc,
TEOPETHYECKOTO U | paboTa B MaybIX Tpymnmnax, Teopust TBOWCTBEHHOCTH. Pa3HOYPOBHEBBIC
MIPAaKTUYECKOr0  NPUMEHEHUS | UHTEPAKTUBHAs JIEKIIUS, TpancnoprtHas 3aaaua. 3a/1aHMUsL.
METOI0B AHAJIMTUYECKOM | TUCKYCCHS, Brinmyknoe
r€OMETPUH, JUHEWHOM | camocTosITeNbHAsE ~ paboTa MIpOrpaMMHUpPOBaHUE.
anreOpbl ¥ MaTEeMaTHYEeCKOTrO | OOYJArOIIMXCs, MOATOTOBKA Uucnennoie METO/IbI
aHaIu3a. U cJada MpPOMEKYTOUYHOH ONTUMU3ALIH.
aTTECTaIUH.
Cpennuit OIIK-6.3. Crynenr Bnageet | JlekunoHHbIE u Zagaun nuHenHoro | Tekymuid KOHTpOdb —
YPOBEHb 3HAHUSIMU BCETO H3YYEHHOTO | MPAKTHYECKUE 3aHSTHS, MIPOrpaMMHUPOBAHUS ompoc,
MaTepuaia, BIaJeeT HaBblkaMi | paboTa B MallbIX TpYIIMax, Teopust 1BOWCTBEHHOCTH. Pa3HOYpOBHEBbIE
TEOPETHUECKOTO U | UHTEpaKTUBHAs JIEKIIHS, TpancnoprtHas 3aiaua. 3a/IaHMUsL.
MPAaKTUYECKOr0  MPHUMEHEHUS | JUCKYCCHUS, Beinykioe
METO/IOB AHATUTHUYECKON | caMOCTOATENbHAsE ~ paboTa MporpaMMHUpOBaHUE.
T€OMETPUH, JUHEWHOH | o0ydaromuxcs, MOArOTOBKA Uucnennsie METO/IbI
anreOppl ¥ MaTeMaTHYeCKOTO | U cJada MPOMEXYTOYHOM ONITUMU3AIIIH.
aHaJIn3a. aTTeCTalUU.
Bricokuii OIIK-6.3. Crynentr Bnaneet | JIekunoHHbBIE " 3amaun nuHeHoro | Tekymuid KOHTpOIb —
YPOBEHb KOHLIETITYaJIbHO-TIOHATUWHBIM | IPAKTUYECKHE 3aHSATHS, MIpOrpaMMHUpPOBaHUS omnpoc,
afnmapaToM, Hay4YHBIM S3BIKOM | paboTa B MalblX TpYIIax, Teopust TBOWCTBEHHOCTH. Pa3HOYPOBHEBBIE
u TEPMUHOJIOTHEN | MHTEpaKTUBHAs JIEKIIUS, TpancnopTHas 3aaaua. 3a/1aHMUsL.
npodeccuoHanbHOM JUCKYCCHSI, Brinykiioe
JeATETbHOCTH. camocTrosiTenpHas ~ pabota MIpOrpaMMHUpPOBaHUE.
CTyneHT BIajeeT HaBBIKAMH | 00YYaIOIIUXCs, TOJTOTOBKA Uucrnennpie METO/IbI
TEOPETHYECKOTO M| U cJadya TPOMEKYTOUYHOMH ONTUMU3ALH.
MPaKTUYECKOTO0  TPUMEHEHUS | aTTeCTalluH.
METO/IOB aHATUTHYECKOMN
T€OMETPHH, JTMHEUHOMN

aJIFerBI n MareMaTu4d4cCKoro
aHaJInu3a.




Tabmuma 3

2. IEPEYEHBb OLHIEHOYHBIX CPEJICTB®

Ne | HaumenoBaunue
OLICHOYHOTI'O
CpeacTBa

XapakTepHucTrUKa OLIEHOYHOT'O CPEICTBA

[IpencraBnenue oneHoyHoro cpencrsa B POC

1. | Ompoc

CpencTBo KOHTPOJISI YCBOCHHSI Y4eOHOTO MaTepuaia TEMBI,
pasnena Wi pa3lelioB JUCHUIUIMHBI, OPraHM30BAHHOE Kak
ydaeOHOE 3aHATHE B BHJE COOCCEIOBAHUS IPENOJABATENS C
00y4aroIuMHcs.

Bompocsr o Temam/pazenaM JUCIUILTAHBI

2. | Pemenue
pa3HOYPOBHEBBIX
3a1a4 (3a1aHui)

Paznuyaror 3anaun v 3anaHus:

a) PENpPOAYKTUBHOIO YPOBHS, IO3BOJISIOIIME OLCHUBATH U
JMarHOCTHPOBaTh 3HaHUE (aKTHIECKOro matepuaia (0Oa30Bbie
TIOHSTHSI, alITOPUTMBI, ()aKThl) U YMEHHE MPABUILHO HCIIOIb30BATh
CTELMAIbHBIC TEPMHUHBI M TOHSATHS, Y3HABAHUE O0BEKTOB H3YUYCHHUS
B paMKax OMNpPEJIeICHHOTO pa3jiena AUCIUILUIUHEI,

0) PpEKOHCTPYKTHBHOTO YPOBHS, IIO3BOJISIIOINNAE OICHUBATh U
JMarHOCTHUPOBaTh ~ YMEHHSI  CHHTE3UPOBATh,  AHAJIM3HPOBATH,
0000maTe  (akTUUeCKHMd M TEOPETHYECKHIl Marepuan ¢
(GOpMyYITMPOBAaHHEM  KOHKPETHBIX  BBIBOJOB,  YCTAHOBJICHHUEM
MPUYUHHO-CIICJICTBEHHBIX CBSI3CH;

B) TBOPYECKOTO  YPOBHS, IO3BOJISIIONIME  OLCHHBAaTh U
JIMarHOCTHPOBATh YMEHHS, WHTCTPUPOBATh 3HAHHS Pa3IMYHBIX
o0acTeii, apryMeHTUPOBAaTh COOCTBEHHYIO TOUKY 3PCHHUSI.

KoMruiekT pa3HOypOBHEBBIX 3a/1a4 (3aJaHuil)

3. | Dk3ameH

CpencTBo, MO3BOJISIIONIEE OLIEHUTh 3HAHUS, YMEHUS, HABBIKU
oOyuJaromerocst o yueOHoi TUCITUIIMHE U ONIPEICTUTh
YPOBEHb OCBOCHHUSI KOMIIETEHIUH.

BOHpOCLI K 3K3aMCHY

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




4. OMMIMCAHUE MOKA3ATEJIEI U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIAIA

OueHuBaHue pe3ynbTaToB 00yUeHUs Mo JUCHUILTHHE «MaTeMaTHKa» OCYIIECTBISIETCA B COOTBETCTBUU ¢ [lookeHneM o TekyieM KOHTpoJie
YCIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui O0y4YarOIUXCsl.

[IpeaycMoOTpeHsbl caeAyoIre BUABI KOHTPOJIS: TEKYIUNA KOHTPOJIb (OCYIIECTBICHUE KOHTPOJIS BCEX BUJIOB ayIUTOPHOM U BHEAYTUTOPHOU
NeSITeIbHOCTH 00YYaIOIIErocs ¢ IeJbI0 MOIYYeHUs EPBUYHON HHPOPMAIIH O XO/I€ YCBOCHHUS OTAEIBHBIX JIEMEHTOB COAECPKAHUSI TUCIUIUINHBI) U
MIPOMEXKYTOUHAsI aTTeCTAIMS (OLIEHUBACTCS] YPOBEHDb M Ka4€CTBO MOATOTOBKH IO JUCIMUIUIMHE B LIEJIOM).

[Tokazarenu U KpUTEPUHU OLICHUBAHUS KOMIIETEHIINH, (POPMHUPYEMBIX B MIPOLIECCE OCBOSHUS TaHHOM TUCIUILUIMHBI, OMUCAaHbI B Ta0I. 4.

Tab6nuia 4.



Kon YpoBeHb ocBoeHus | Huaukatopel Kpurepuu ornieHuBaHus pe3yabTaTOB O0yICHHS
KOMITETEHIIMH | KOMIIETEHIIUU JOCTUKEHUS
KOMITIETEHIINH
3Haer
OIllK-1 Henocrarounsriit yposens | OIIK-1.1. He 3naem snauumenvHol uacmu mamepuana Kypcd, He CnocoOeH camocmosimenrbHo
Onenka 8b10€151Mb 21ABHbIE NONONHCEHUS 8 U3YUEHHOM Mamepuane OUCYUNTIUHDL.
«HEYIOBJIETBOPUTEIILHO.
ba30BbIi1 ypoBeHb OIIK-1.1. 3naem mne menee 50 % ocHosHO20 Mmamepuana Kypca, OOHAKO UCHbIMblEAem
Onenka 3ampyOHeHUsl 8 e20 NPUMEHEHUU.
«YIOBIETBOPUTEIILHO.
Cpennuii ypoBeHb OIllK-1.1. 3Haem ocHOBHYIO uacmb Mmamepuaia Kypca, CHOCOOeH NPUMEHUMb U3VYEeHHbIU
O1eHKa «XOpOIIOoy. mMamepuan Ha Npakmuke, UCNbIMbIEAEN He3HAYUmenbHble 3ampyOHeHUs 6 peueHuu
3a0au.
Bricokwuii ypoBeHb OIIK-1.1. Iloka3vieaem enyboxkoe 3HaHUE U NOHUMAHUE MAMepudand, cnocobeH NpPUMeHUmbs
OrneHka «OTJIMYHOY. U3YYeHHbIU Mamepual Ha NpaKkmuxe.
Ywmeer
ba3oBsIil ypoBeHb OIIK-1.2. Ymeem e6ocnpouzeecmu ne menmee 50 % ocHosno2o mamepuana Kypca, OOHAKO
ucnvimuleaem 3ampyOHeHUsi NPU peueHul’ NPaKmuyecKux 3a0ay.
Cpennuii ypoBeHb OIlK-1.2. Ymeem pewamv cmanoapmuvie npogheccuonanvhvie 3a0auu ¢ - NPUMEHEHUeM
NOJIYYeHHbIX 3HAHULL, UCNbIMbl8Aen He3HAYUMelbHble 3ampPYOHeHUs 8 peuleHUU 3a0ad.
Beicokuii ypoBeHb OIIK-1.2. Ymeem pewamv cmandapmuvie npogheccuonanvhvie 3a0auu ¢ npuMeHeHuem
NOJIYYeHHbIX 3HAHUL, NoKa3vleéaem 21y00Koe 3HaHUe U NOHUMAHUe Mamepuaid, CnocooeH
peuwiums 3a0a4y npu uUsmMeHeHuu GopmyauposKu.
Bnaneer
bazoBeIii ypoBeHb OIIK-1.3. Cmydenm 61adeem OCHOBHLIMU HABLIKAMU MEOPEMUYecKo20 U NPAKMUYEcKo2o
NPUMEHEHUs  Memo0o08  AHATUMUYECKOU  2eoMempuu, JuHeuHoU  aneeOpvbl U
Mamemamuyeckozo auanuza. Mmeem necucmemamusupoganuvie 3HAHUSA OCHOBHBIX
Ppaszoenos OUCYUNIUHDL.
Cpennuii ypoBeHb OIlK-1.3. Cmydenm 6nadeem 3HAHUAMU BCE20 U3YUEHHO2O0 Mamepuaid, 61aoeem HaABbIKAMU

meopemu4ecKoco U npakmu4iecCKkoco npuMeHerus Memoo08 aHAIUMUYecKou ceomempuu,
AUHEUHOU a/zze6pbz u mamemamudeckozo auvanusza. Hcneimwisaem He3HaA4UMenbHble




3ampyOHeHUs 8 peueHuU 3a0au.

Bricokuii ypoBeHb OIIK-1.3. Cg0000HO 61a0€em HABLIKAMU MEOPEeMUUecKko20 U HNPAKMUYecKkoeo npumMeHeHus
Memo008 aHANIUMUYeCcKOU 2eoMempuy, JIUHeNHOU aneebpbl U MamemamuieckKo2o
amanuza, nokasvlgaem 21yOOKOe 3HAHUE U NOHUMAHUE U3YYEeHHO20 Mamepuand.
Cmyoeum 6nadeem KOHYENMyaibHO-NOHAMULIHbIM ANNAPATNOM, HAYYHLIM S3bIKOM U
mepmunono2uell npopeccuoHaIbHoU 0eamenrbHOCMU.

3Haer
OIIK-6 HenocraTounsrii yposens | OITK-6.1. He 3naem 3umauumenvHoti wacmu mamepuana Kypca, He CnocobeH camoCmosimenbHO

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

«HEYIOBJIECTBOPUTEIILHO.

ba3oBbIil ypoBeHb OIIK-6.1. 3naem mne menee 50 % ocHo8HO20 Mamepuana Kypca, OOHAKO UCHbIMblEAem

Ouenka 3ampyOHeHUs. 8 €20 NPUMEHEHUU.

«yIOBIETBOPUTEIILHO.

Cpennuii ypoBeHb OIIK-6.1. 3naem OcHOBHYIO uwacmb Mmamepuana Kypcd, CHROCOOeH NPUMEHUMb U3YUeHHbIl

OneHka «xopoioy. mamepuan Ha Npakmuke, UCNbIMbIEAEN He3HAYUMeNIbHble 3ampyOHeHUs 6 peuleHuu
3a0auy.

Bricoknii ypoBeHb OIIK-6.1. Iloka3vieaem 2nyboxkoe 3HaHUue U NOHUMAHUE MAmMepuand, chnocobeH NpUMeHUums

O1neHKa «OTJIMYHO. U3YYeHHbIU Mamepuan Ha NPaKmuke.

YmMmeer

ba3oBslil ypoBeHb OIIK-6.2. Ymeem e6ocnpouzeecmu ne menee 50 % ocHosno2o mamepuana Kypcd, OOHAKO
ucnvimvleaem 3ampyOHeHUs: NPU peueHu’ NPaKmu4yeckux 3a0au.

Cpennuii ypoBeHb OIIK-6.2. Ymeem pewamv cmanoapmmusie npogeccuonanvuvie 3a0auu ¢ - npumMeHeHuem
NOJYYEHHBIX 3HAHUL, UCNBIMbIBAEN He3HAYUMENbHbIE 3aMPYOHEHUS 8 peuleHUl 3a0aY.

Bricokuii ypoBeHb OIIK-6.2. Ymeem pewamv cmanoapmuvie npogheccuonanvHvlie 3a0ayu ¢ NpUMEHEHUEM
NOIYYEHHBIX 3HAHUL, NOKA3bleaem 21y00Koe 3HaHue U NOHUMAHUe Mamepuaid, cnocobeH
peuums 3a0a4y npu usMeHeHuu GopmyIuposKu.

Bnaneer
ba3oBslit ypoBeHb OIIK-6.3. Cmyoenm 6nadeem OCHOBHbIMU HABLIKAMU MEOPEemu4ecKko20 U NpaKmuidecKko2o

NPUMEHERUA Memooos AHATUMUYECKOU ceomempuu, JAUHEUHOU aﬂ2€6pbl u




Mamemamuyeckozo auanuza. Hmeem HecucmemamuzuposanHvle 3HAHUA OCHOBHBIX
Paz0enos OUCYUNJIUHDL.

Cpennuii ypoBeHb

OIIK-6.3.

Cmydenm 61adeem 3HAHUAMU B6CE20 U3YUEHHO20 MAmMepudand, 61aoeem HABbIKAMU
Meopemuuecko2o u npaKmuiecko2o NPUMeHeHUss Memo008 AHATUMUYECKOL 2eOMempul,
JIUHENIHOU aneebpvl U Mamemamuiecko2o ananuza. Hcnvimvléaem He3HAYUMmMenbHble
3ampyOHeHUs. 8 peuleHUU 3a0ay.

Bricokuii ypoBeHb

OIIK-6.3.

Cg0000HO 61a0€em HABLIKAMU MEeOPEeMmUUecKko20 U HNPAKMuYecKkoeo npumMeHeHus
Memo0oo8 aHANIUMUYECKOU 2eoMempul, JUHEeUHOU ancebpvl U Mamemamuyecko2o
amanusa, nokasvieaem 21yO0Koe 3HAHUe U HNOHUMAHUE U3VHeHHO20 Mamepuand.
Cmyoenm enadeem KOHYENmMyanbHO-NOHAMULUHBIM ANNAPAMOM, HAVYHLIM SA3bIKOM U
mepmuHono2uell npopeccuoHaIbHolU OesameibHOCMU.




4. MeTtoau4yeckue MaTepUaJibl, ONpeAesaonue Npoueaypbl

OlICHUBAHUHA PE3YJIbTAaTOB Oﬁy‘leHl/lﬂ

3ananus B gopme onpoca:

Onpoc wucnonb3yercs Uid TEKYIIEro KOHTPOJIsS YCHEBAEMOCTH OOydaroluXcsl I10
JUCIUIUIMHE B KadyecTBE IMPOBEPKHM pE3yJIbTaTOB OCBOEHHUs Marepuaia. Kaxaomy cTyneHTy
BbIJIa€TCSl CBOM COOCTBEHHBIH, Y3KO C(OPMYIUPOBAHHBII Borpoc. OTBET JOJIKEH ObITh YETKUM
U KpaTKUM, COJEp>KallliM BCE OCHOBHBIE XapaKTEPUCTHKU OMHCHIBAEMOro moHATusA. B cBoem
OTBETE CTYACHT JIOJDKEH IMOKa3aTh YMEHHUS IMPOCIECKHUBATH MPUYHMHHO-CIECICTBEHHBIC CBSI3U U
HABBIKU PAaCCYKJICHHI U JOKa3aTeJIbCTBA.

3ananus B popMe npakTudeckux pador. PasHoypoBHeBble 3a1a4u

IIpakTryeckass paboTa MpeACTaBISET COOOH KOHTPOJIbHOE MEPONPUSATHE 10 y4yeOHOMY
MaTepuaity KaxJI0u Tembl (pa3zaena) AMCUUILINHBI, COCTOSIIEE B MHAMBUAYAIBHOM BbIIIOJHEHUN
00yyaromuMcsl IPaKTUYECKUX 3aJaHUN I OLICHKH MOJTY4YEHHbIX 3HAHUN, YMEHUN U BIIaJICHUM
KOMIIETEHIIUSIMU, (POPMHUPYEMBIMU TI0 TAaHHOW JUCIUTUINHE.

BeimonHeHne MpakTHYeCKMX padOT  SIBISETCS  CPEICTBOM — TEKYIIETO  KOHTPOJIS
yCIIeBAaEMOCTH OOYyYaroLUXCsl MO AUCLUIIMHE U MOXKET BKJIIOYATh B c€0sl CIEAYIOLIUE THUIIbI
3aJaHUi: 3aJaHus TUIIOBOIO BMJA W  3aJaHus TBOPUYECKOI'O XapakTepa, 10 pe3ylbTraTaM
BBINOJIHEHUS MPAKTUYECKUX 3aJaHuil oOydaromnue o(GOpMIISIIOT OTYETHI, COJEpXKalllue aHaIu3
MIOJIyYEHHBIX PE3YyJIbTaTOB U BBIBOJBI.

5. Marepuaibl 1Jis NpOBeAeHUs TEKYIero KOHTPOJISI U MPOMEKYTOYHOM
aTrecTanuu

3aganus B popMme onpoca

Tema 1. 3agaum JTMHEITHOT0 NPOrpaMMHUPOBAHUS

1) Llenp 1 3amaum Kypca.

2) [ToctanoBKa 1 KIaccu@UKaus 3a7a4 JMHEWHHOTO MPOrpaMMHUPOBAHUSI.
3) HauansHoe ormopHOE perieHue.

4) CaoiictBa pemtenus 3JII1 u 06acTu TOMYCTUMBIX pEIICHUH.

5) Anroput™m cumIuiekc-Merona A pemenus 3J111.

Tema 2. Teopusi ABOVICTBEHHOCTH.

1) DKOHOMHUYECKasi UHTEpIpeTalys IBONCTBEHHOW 3aJaud Ha MpuUMepe 3agaduu 00
WCITOJIb30BAaHUH PECYPCOB IIPU MPOU3BOJICTBE MPOAYKIIHMH.

2) ANTOpPUTM COCTaBII€HUS 3a]]aui, IBOWCTBEHHOM 110 OTHOIIEHUIO K UCXOTHOM.

3) OCHOBHOE HEPABEHCTBO TEOPUHU JBOMCTBEHHOCTH.

4) IlepBas 1 BTOpast T€OPEMBI IBOUCTBEHHOCTH.

Tema 3. TpancnopTHas 3agaua.



1) [TocTanoBka TpancnoptHou 3anaqu (T3).

2) YcioBue cyiecTBOBaHUS pereHus T3.

3) OmnopHoe peleHue.

4) Crpykrypa Matpuisl orpannuenuit T3.

5) Teopema o panre.

6) Kpurtepun onTuMaibHOCTH 0a3MCHOTO PACTIPEICIICHUs TTOCTABOK.
7) L{uKI6L.

Tema 4. Boinmyki1i0e nporpaMMupoBaHue.

1) Oco0eHHOCTH 3a/1a4M BBITYKJIOTO porpammupoBanus (BIT).

2) Brimykisie pyHKINH.

3) be3ycioBHast ONITUMHU3AIHSL.

4) YciioBHasE ONTUMHU3AITHS.

5) @ynkiyst JlarpaHka u ceiIoBbIe TOUKH.

6) [TpubimxeHHOE peleH e 3a/1a4 BhITYKIOr0 IpOrpaMMHPOBAHUSI.

7) Teopema Kyna-Takkepa.

Tema 5. UncjeHHbIe METOAbI ONITHMH3AINMN.

1) MeToap! MoUCKa JIOKATBHOTO IKCTpeMyMa (PYHKIIUI HECKOJIBKUX MTePEMEHHBIX.

2) [TpyHIMIIBI TOCTPOEHUS YUNCIEHHBIX METO/I0B IIOUCKA O€3yCIOBHOTO 3KCTPEMYMA.
3) [TpubnKEeHHBIC PEIICHUS.

4) CKOpOCTb CXOAMMOCTH.

5) Mertoa KBagpaTUYHON HHTEPIOIALMH.

6) Meton HeroToHa.

7) YucneHHbIe METO/IbI TOMCKA YCIOBHOTO SKCTPEMYMaA.

8) Meron GapbepHBIX HYHKIIHI.

Kontpomupyemsie komnerennuu: OIIK-1, OITK-6.
Oyenka KomMnemeHYyull 0Cyuecmesiemcs 8 COomeemcmaeuu ¢ maoauyet 4.

BOl'[pOCbI AJIA MPOMEKYTOYHOI'0O KOHTPOJISA.

1. Chopmynupyiite K1accH4ecKyro 3a1a4y ONTUMHU3AIMH C N TEPEMEHHBIMH.

2. Kakoit Bua wuMeeT NpPOW3BOACTBEHHAsT (YHKIUS B: (a) nunelHOM; (0)
HEJIMHENHOM 3a71aue ONTUMU3AUN?

3. UYTo Ha3bIBAIOT JIOKAJTBHBIM 3KCTPEMYMOM (QYHKIIMH N MEPEMEHHbIX, 3a/laHHON B
HEKOTOpoii 00acTu?

4. Yo Ha3bIBaIOT IN100AIBHBIM SKCTPEMYMOM (YHKIIMHU N MIEPEMEHHBIX B HEKOTOPOI
obmnactu D?

5. Kak mocTpouTs TMHUIO yPOBHS MPOU3BOACTBEHHON (PYHKIIMH?

6. Yo Ha3bIBaETCS MOBEPXHOCTHIO YPOBHS NaHHON (QYHKIUU?

7. Kak onpesensitorcst craiioHapHbie TOUKU QyHKIwH F (X4, Xy, ..., Xp)?

8. Jlnist 9yero ucmonb3yercs 3HaK BToporo auddepeHmnmnana d?F (x4, %3, ) Xp)?

9. Chopmynupyiite  1ocTaToyHble  YCIOBHS — JIKCTpeMyMa  (QYHKIMH  JABYX
nepeMeHHbIX F (x4, X3).

10.  Yro Ha3bIBaeTCs YCIOBHBIM dKCTpeMyMoM GyHKIMHU F (xq, Xy, ..., X5)?

11.  Yro Ha3bpIBaeTCsl ONTUMAJIBHBIM PELICHUEM JMHENHON 3ajauy ONTUMU3ALUH?



12. Kak moctpouth 007acTh [OMYCTUMBIX peIIEHUH B JHMHEHHOW 3ajaade
onTUMH3aAUN?

13.  Kak onpenensercs pynkuus Jlarpanka; B Kakux 3ajjauax OHa UCTIONb3YyeTCs?

14, Yto Ha3bIBAIOT BBITYKJIBIM MHOKECTBOM B N-MEPHOM IPOCTPAHCTBE?

15. Yrto Ha3pIBalOT BBIIYKIOW JHMHEWHOW KOMOWHAIMEW TOYEK N-MEPHOTO
MpocTpaHcTBa?

16.  Kak onpenenstorcs BBITYKIJIbIE U BOTHYThIE (YHKIIMU N TEPEeMEHHBIX ?

17.  Kakoil kpurepuil HCHONB3yeTCs A ONPENENCHUS BBITYKIOCTH (GYHKUHMU N
NIEPEMEHHBIX?

18.  Kakoil reomeTpuyeckuii CMbICI UMEET YCIOBHUE BBIMYKIOCTH (YHKLUU OIHOHN M
JIBYX IIEPEMEHHBIX ?

19.  Cdopmynupyiite 3a1a4y BbITYKJIOTO IPOrpaMMHUPOBAHHUS.

20. Ilpum kakux YCIOBHSIX 3aJaya BBIIYKJIOIO HPOTPAMMHUPOBAHUS  HMMEET

CAUHCTBCHHOC pemeHHe?

3agaun JMHEHHOro M BHINMYKJIOI0 MPOrPpaMMHPOBAHUS.
Bapuant Nel

1. CocraButh 3KOHOMHUKO-MaTE€MaTHYECKYIO MOJEJIb 3a/1a4n.
ToproBas opranuzanus IUIAaHUPYET pealld3alMio MO ABYM TOBAPHBIM TPYIIaM, MO KOTOPHIM
BbleneHbl GoHbl 800ThIC.py0. M S00THIC.py0. YpPOBEHb TPAaHCHOPTHBIX H3JAEPHKEK IO STUM
ToBapaM cocTaBisieT 1% u 2% COOTBETCTBEHHO, YPOBEHb M3JIEPKEK, CBSI3aHHBIX C XpPaHEHUEM
toBapoB, — 2% u 1%, yposenb npubbun — 3% u 2%. IlpenenbHO IOMYCTUMBIE PACXOIbI,
CBSI3aHHBIE C MEPEBO3KON M XpaHEHHUEM TOBApOB, PaBHBI 25 ThIC.pyO. u 29 ThIc.pyd. C yueTom
3aKylKHM TOBApOB CBEpPX BBIIEICHHBIX (OHJIOB ONPEIEIUTh ONTUMAIBHYIO CTPYKTYPY
TOBapo0OOPOTa, 0OECTIEUNBAIOIIYIO OPraHNU3ALUN MAKCUMAIIbHYIO TPHOBLITb.

2. CdopmynupoBaTh ycloBUE, MPU KOTOPOM Touka X N-MEPHOrO IMPOCTPaHCTBA
SBIISIETCS BBITYKIION TUHEHHONW KoMOMHanen Touek X (1), X (2), o X o,

3. Onpenenuth 007aCTh JONYCTUMBIX pELIEHUH JIBOMCTBEHHOW 3a/lauM, €cCid
neneBas QyHKLUSA UCXOTHON 3a7auil HE OTpaHUYEHA.

4. [Toctpouts Bce Ga3ucHbIE AOMYCTUMBIE PEIICHUS CUCTEMBbI OTpaHUYEHU N

{3x1+x2—x3 :2,
Xy —4x, + x4 = 5.

Bapuant Ne2
1. CocTaBuUTh 3KOHOMHKO-MAaT€MaTHYECKYI0 MOJIeNb 3ajauu. [Ipennpusitue
BBIIIYCKAaeT TPHU BHUJa u3aenuil. MecsuHas nporpaMma Bbimycka coctasisieT: 2000 uspenuit
nepBoro Buaa, 1800 uznmenuii Broporo Buma u 1500 mspenuii Tperbero Bupa. [ns BeImycka
W3JIEIIMHA MCTIONB3YIOTCS MaTe€pHallbl, MECSIUHBIM pacxoj] KOTOPBIX HE MOXeT npeBblcuTh 61000
KT. B pacdere Ha 0JJHO M3IeNMe IEPBOTO BUIa PACXOayeTcst 8 KT MaTepuaia, BToporo Buaa — 10
KT, TpeTbero Buja — 11 kr. OnToBas neHa ogHoro BUjaa u3naenus nepsoro suja 70 y. €., BToporo
u Tperbero coorseTcTBeHHO 100 1 90 y. e. OnpenenuTs ONTHUMAIBHBIN IUIAH BBITYCKAa U3EIIHM,
o0ecreynBaroIuil MPeIIPUIATHIO MAKCUMYM BBIPYUKH.
2. Haiitn ouenky uucna Oa3UCHBIX JONMYCTUMBIX pEHIeHWH 3a7aud JMHEHHOro
IIPOrpaMMUPOBAHUS ¢ N IEPEMEHHBIMH, COEpKAILEN M OrpaHUYEHU.
3. Onpenenutbh paHr CUCTEMbI OTPAHUYEHUN TPAHCIIOPTHOM 3a/1aud, CoAepKamien 5
MOCTaBIIMKOB U 10 moTpeduTeNnen.
4. [Toctpouts Bce Ga3zucHbIE AOMYCTUMBIE PEIICHHS] CHCTEMbI OTPaHUYEHU I
—2x1 + 3x, + x3 = 6,
{x1+5x2—x4 = 10.



Bapuant Ne3

1. CocTaBUTh YKOHOMHUKO-MaTEMaTHYECKYI0 MOJIENb 3ama4yn. PannoH cocraBisieTcs
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. KonuyecTBO NUTATEIBLHOIO BEIIECTBA KaXKJI0ro BUaa B 1 ef.
MIPOJIYKTa IPUBEICHO B TaOIHUIIE.

[TuTaTenpHbIe BelleCTBA CopepxaHue MNUTATENIbHOTO BEIIECTBA B  EAMHHUIIEC
IIPOJYKTa, €I
I, I1,
A 0.1 0.5
B 0.25 0.1
C 0.2 0.4

Onpenenutb ONTUMAJIbHBIA pallMOH MUTaHHS, CTOUMOCTh KOTOpOTo Oyner
HaUMEHBILIEH.
2. CdopmynnpoBaTh KpUTEpUN ONTUMAIBHOCTH PEUICHHS B 3a/laye MaKCUMU3ALUU
1eNIeBOH (DYHKIIHH.
3. Ompenenuth ycloBHe, MPH KOTOPOM ONTHUMAlbHOE pEIlIeHUE JBOWCTBEHHOU
3a/1a4u SIBJIIETCS BHIPOKICHHBIM.
4. Tloctpouth Bce 6a3uCHBIE JOMYCTHUMbIE PELICHHS CUCTEMbI OIpaHUYECHUN
X1 — Xy +x3 =4,
{le +x, —x4 = 1.

Bapuant Ne4
1. CocTaBUTh YKOHOMHKO-MATEMAaTHYECKYI0 MOJEIh 3a/layuu. Pamon s
MUTaHMS )KUBOTHBIX Ha )epMe COCTOUT U3 IBYX BUAOB kKopMmoB | u |l. Onun xunorpamm kopma |
crout 70 y. €. ¥ COIEPKUT 2 €. ’KUPOB, 5 e1. OEIKOB, 2 e1. YyrIeBoAoB, 4 ea. HUTparoB. OauH
kujorpamm kopma Il ctout 30 y. e.  u comepxur 4 en. xkupos, 3 en. 6eIKoB, 6 €. yIIeBoA0B,
3 en. nurpatoB. CocTaBUTh HaubOosee JACLIEBbI pPALMOH MUTaHUS, OOeCIeUNBaIOIINMA
coJiepKaHue XHUPOB He MeHee 6 ex., OenkoB He MeHee 10 en., yrieBoJoB He MeHee 7 en.,
HUTpPATOB He Ooiee 12 en.
2. Onpenenuth  ycioBMe, HpU  KOTOpOM  ofOmas  3agaya  JMHEWHOTro
POTPaMMHUPOBAHUS UMEET 00Jiee OTHOTO ONITUMAIBHOTO PETICHHS.
3. Haiitn n3mMeHeHre OEeHKH CBOOOIHOM KieTKH (i, j)B TPaHCIOPTHOM 3aj1a4e, eCIIH
K CTPOKE MaTPHIIBI 3aTpaT J00ABISETCS MOJIOKUATEIbHBIN moTeHnuan (+1).
4. [TocTpouts Bece 0a3uCHBIE TOMYCTUMbIE PEIICHUS CUCTEMBI OTPAaHUYECHU I
—4x +x, + 2x3 =12,
{ 6x; + 5x3 — x4, = 30.

HUrepannoHHbIe METOABI.
3aganue 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 22,2 944 56,6
J;:]__ — +
3 s 7 2! 4! 6!
XX X
V=X—-——+———"+ I=co0s2x:
3 5 7
} = | J—
z=arctgx w=y-2
I _ T i
w=y-—1I X, =0. x, = h=0.057.
0 k=5
10——0" .xk:D.:T' h=0.1 =
, 5.
2 3 B3 5 ATy
y=l-x+————+ y=2x+ - +
2! 3! 3! 5! 7!
s=pg " z=sh2x:
w=y-—ZI wW=y-—o.
3.
) o 6.
, 2’y 2% 27y
p=2x— - — +...1
? 3! 5! 7! 22xt 2% 2%
, y=1+ + +
Z =sin2x; 2! 4! 6!
wW=y-z z=ch2x
T T T w=y-—z
Yg=——. X, =—. h= y=2
4 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




3amanne Ne 2.
Haiitn Touky mMuauMy™Ma x* dyHkumn f(x) Ha otpeske [a, b]c Tounocthio £= 107> u
MHUHUMAaNbHOE 3HaueHue f(x").
IIpuMeHUTH METOABL:
1)  o6rero mowucka;
2)  JencHHS IOIOJIaM;
3)  30J0TOrO CeYeHwUs;
[ToicunTaTh YMUCIIO UTEPALUii, YUCII0 BhurcieHuid GyHkiwmn f(X) ¥ CpaBHUTH PE3yIIbTATHI.

3amanue Ne 3.

Haiitn Touky mMuaMMy™Ma Xx* dyHkumn f(x) Ha otpeske [a, b]c TounocThio £= 107> u
MUHUMabHOe 3HaueHuwe f(x*) (BbIOparh HayandbHOE TNPHOIIKCHHE Ha OTpeske [a, b))
CIEYIOIUMU METOJIaMU:

1)  Herorona-Padcona;
2)  KBa3uHBIOTOHOBCKHM (C anmpoKCHUMAaIMel IPOU3BOTHON ).

[MojcunTaTh YUCIO UTEpanuii ¥ uuciao Beraucienuit ¢yukumu f(x), f'(x), f'(x); cpaBHUTH

PE3yJIbTaThl.



—

._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. fi{x)= P Sx{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.
Pemunts 3a1a4y MHOrOMEpHO#H 0€3yCIOBHOM ONTHMH3AIIUH.
Haiiti MuauMyM Gyakmun f(x) ¢ TourocThio € = 107°
1)  MeroJoM rpaJHeHTHOrO CIYCKa;
2)  MeroaoM MapkapTa.
CpaBHHUTh METOIBI, [UI YEr0 HAWTH YHUCIIO UTEPAIMil, YHCIO BBIYMCICHUH (QYHKIHMH U ee
IPOM3BO/IHBIX.



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,.

3aganue Ne 5.
Pemuts 3a1auy MHOroMepHO# 06€3yCII0BHOM ONTUMU3ALINN.
Haiitu Musumym Gyaknun f(x) ¢ Tounocteio € = 1074
1)  wmeromom mrpadHbIX QYHKINH WM METOIOM OapbepHBIX (QYHKIIUH.
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. (v = v2 & v2 8§+ Ay
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| fx)=x; +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.

i((“) = -Tll - 6.1.’1 + 1._2

X+ (x,+4) <9,

3agaHus 1J151 CaMOCTOATEIbHOM PadoThI.

3aganme 1. IIpoBecTn naBe HUTEpaluu METOJOM HAUCKOPEHIIEro CIycka B 3ajaue
HEJIMHEHHOTOo MporpamMmupoBaHusi Oe3 orpanuueHuil. Haumnas w3 ucxomnoit Touku X0 =
(x?, x2) =(0,1) wu mHaxons ogHOMEpHBIE MHHHMYMBI HAa KaXIOH MTEpalluM aHATUTHYECKH,
UCTIONB3Ysl HEoOXOIMMOE YCJIOBUE CYIIECTBOBaHHME OJSKcTpemyMma. Iloka3zaTh Ha rpaduke
HalpaBJICHUs] CITyCKa M IOCJEeIOBaTEIbHbIC NMPUOIMKEHUS] K TOYKE MHUHUMYyMa. BbIUMCINTH
3HaYeHHUE 11eNIeBON (PYHKIIUU B HCXOJHON TOUKE U MOCIEAYIONINX MPUOIIKEHUIX.



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

2) f(xy,xy) = 2x2 + 2x2 — 2%, — 2x, (min);

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

5) f(x1,x) =5x;+5x, —x% —x3 (max );

6) f(xg,0y) =4x; +6x, —x7—13 (max );

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

8) f(xy,x3) = —6x; +2x% + 2x2 (min );

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

ai1Xq + A12Xo < bll
a21X1+a22x2 < bz,

X1;%, =0

3HadyeHus K03(pPULMEeHTOB 1eIeBOl (YHKIUU U CUCTEMbI OTpaHUYECHUH:

Ne BapnanTa 1 2 |3 |4 |5 |6 |7 (8 |9 |10
[TapameTpsl
a S5 |6(|-1 |-2|-3|-1|-3]-2|-2]1
b 4 1-2(-1 |-1(4|-1{-1]-6|-2]-1
aqq 5 2 |5 |2 |3 |3 |3 |3 |6 |6
aqz -4 |5 |4 |5 |8 |5 |8 |5 |7 |7
b, -20 120 |-20 20|24 |15|24 |15 |42 |42
ayq 3 2 |3 |2 |4 |5 |4 |5 |3 |3
Ay 2 1 |2 1 |7 |3 |7 |3 |-2]-2
b, 30 10|30 (10|28 15|28 |15|-6 | -6

3aganmue 3. J/[ByM mpeanpusTHSM Ha TSTh JIET BBIIEIEHBI cpecTBa B KommdecTBe 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 0O moxox Obul HaubodbpmuM? PemmuTh 3amady MeETOAOM
JUHAMUYECKOT0 POrpaMMHUPOBAHUS.



3ananue 4. Haiitu rpaduueckn pemieHHe 3aJadd BBITYKIOTO MPOrPaMMHPOBAHMS.

CocraButh QyHKIHO Jlarpanxka 1 HaAWTH €€ CEeIUIOBYIO TOUKY.

Z(xy,x,) =2 — x? — 2x% - max;
1, X2 1 7

Kontpomupyemsie komnerenuuu: OITK-1, OITK-6.
Oyenka KomMnemeHYyull OCyuecmeisiemest 8 COomeemcmaeuu ¢ maoauyet 4.

BOleOCLI K 3K3aMEHy

whpEDdE

4.

Pasznuynsie popMbl 3a1a4 THHEHHOTO MPOTPAMMUPOBAHUS

['papuueckuit merox pemenus 3J1I1

Boinykibie MmHOXecTBa u cBoricta OJIP 3JIIT

Omnopnoe pemenne 3JII1 u ero HaxoxaeHue

CumruiekcHblit meton pemenust 3J1I1

[lepexon OT OIHOTO ONOPHOI'O PELICHUS K APYrOMY M OLEHKH Pa3IokKEeHHUH

CTOJIOLIOB 1O 0a3ucy.

5.

peILIeHusI.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

IIpu3HaK BO3MOXXHOCTH YIy4ILIEHUS PEIICHNUS U ApYTrUe MPU3HAKU.

IIpu3Hak AOCTHKEHUS ONTUMAIBLHOTO PEIICHUS U IPYrUue IPU3HAKHU.

Merton uckyccTBeHHOro 6asuca.

Teopust IBOWICTBEHHOCTH: BU/IbI 33/1a4.

IlepBas Teopema 1BOMCTBEHHOCTH.

Bropas Teopema 1BOWCTBEHHOCTH.

TpancnopTHas 3aa4ya: HEOOXOIMMOE U JOCTaTOYHOE YCJIOBUE CYILIECTBOBAHUS

TpaHcniopTHas 3aa4a: paHr CUCTEMbI OTPaHUYECHHH.

TpaHcnopTHas 3aa4a: OIIOPHOE PELIEHUE U LIUKIL

TpaHcniopTHas 3aa4a: METO/Ibl IOCTPOEHHS HAYAJIIBHOT'O OTIOPHOTO PELLIEHUS.
TpancnopTHas 3a1a4da: nepexo OT OAHOTO OIMOPHOTO PEHIEHUS K IPYyroMy.
TpancnopTHas 3a1a4a: METO/ MOTEHIIMAIIOB.

I{enouncneHHOEe NpOrpaMMHUPOBAaHKE: METOJ I 'OMOpH M METO/ BETBEW U IPAHMII.
be3ycnoBHbIN 3KCTpeMyM TSl YHKIMNA OTHOM U MHOTHUX MEPEMEHHBIX.

VY CI0BHBINM DKCTPEMYM, METOJ MHOXKUTENEHN Jlarpanxa

Brinykioe nporpaMMupoBaHue: BbIyKiIast QyHKIUS U e€ cBOICTBa.
Beinyknoe nporpammupoBanue: Teopema Kyna-Takkepa.

Bapuanuu ¢pyHkumu u GyHKIHOHATA.

ITocraHoBKa 3a/1a4¥ BAPUALMOHHOT'O UCUHUCIICHMSL.

OcHOBHas 1eMMa BapUallMOHHOIO UCYUCIIEHMS, JIeMMa Jlarpanixka.
Heobxomumoe ycioBue s3xcTpeMyma GyHKIIMOHANA, YpaBHEHHE Ditiepa.
be3ycnoBHasg onTUMHU3aLUsA: METO, IOKOOPAMHATHOTO CITYCKA.

besycnoBHas onTUMHU3aLUs: TPaAUECHTHBIE METOIBI.



28. besycnoBHas ontumuzanus: Meto HeroToHa.

Kontpomupyemsie komnerenuuu: OITK-1, OITK-6.
Oyenka KomMnemeHyull OCyuecmesiemcst 8 COOmeemcmauu ¢ maoauye 4.



