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1. MACIIOPT ®OHJIA OHEHOYHBIX CPEJICTB
10 JUCHUILIHHE «METOAbI OIITUMU3ALIUN

OueHouHBIE CpEACTBA COCTaBISIIOTCS B COOTBETCTBUM € paboyeil mporpaMmoii
JUCLHUIITMHBI ¥ TIPEICTaBIAIOT COO0M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIBHBIX MAaTepUaIoB
(TunoBble 3amauM (3a7aHusl), KOHTPOJIbHBIE PabOThI, TECThl W Jp.), MpPeJHA3HAYECHHBIX UIs
U3MEPEHUS YPOBHS JOCTHIKEHUS O0YJarOIIMMHUCS YCTAHOBICHHBIX PE3YJIHTaTOB O0yUYEHUSI.

OneHOYHBIE CpPEACTBA  HCIONB3YIOTCS MPU  MPOBEIECHUU  TEKYIIEro  KOHTPOJIS
YCIIEBAEMOCTHU U MTPOMEKYTOUHOM aTTECTaIUH.

Tabmuuma 1 - IlepeueHr KkoMmmeTeHUWH, (opMUpyeMBIX B MpoIecce OCBOCHUS
JUCLUIINHBI

Kox

HaumenoBanne pe3yJjbTara oﬁyqemm
KOMIICTCHIUHA

OIIK-1 CnocoOeH npuMeHsATh PyHAaMeHTaIbHbIC 3HAHUS, TOTy4YE€HHBIE B 00JIaCTH
MaTeMaTU4ecKuX U (MJIM) €CTECTBEHHBIX HAayK, M MCIOJIb30BaTh UX B
npodeccnoHABHOM IeATeTbHOCTH

OIIK-1.1. 3HaeT OCHOBBI MaTeMaTUKH, (PU3UKH, BBIYUCIUTEILHON TEXHUKHU
Y IPOTrpaMMHUPOBAHUS.

OIIK-1.2. Ymeer pemarth CTaHIapTHBIE NPO(EeCcCHOHAIBHBIC 3ala4d C
MPUMEHEHUEM eCTECTBEHHOHAYYHBIX U OOIICMH)KEHEPHBIX  3HAHUH,
METOJI0B MaTeMaTHYECKOTO aHAIN3a U MOJICTUPOBAHUSI.

OIIK-1.3. Bnageer HaBBIKAMH TEOPETUYECKOTO U IKCHEPUMEHTAIBHOTO

Hccaea0BaHus 00BEKTOB MPOGECCUOHATBHON NEATETLHOCTH.

OIIK-3 Crnoco0eH mpuMeHsATh U MOAU(DUIMPOBATH MAaTeMaTHUYECKHE MOJETH JUIS
perneHus 3a/1a4 B 00JaCTH TPO(hEeCCUOHATBEHOM TSI TEIbHOCTH

OIIK-3.1. 3Haer OCHOBBI TEOpPUHM CHCTEM U CHCTEMHOIO aHaju3a,
JUCKPETHOM MAaTeMaTUuKH, TEOPUU BEPOATHOCTEM M MaTeMaTHYECKOU
CTaTUCTUKH, METOJIOB ONTUMHU3ALMH U MCCIIEIOBAHUS ONEPALMMI, HEUETKUX
BBIYMCIICHUH, MATEMATHYECKOTO 1 UMUTAIMOHHOTO MOJIEITUPOBAHMSL.
OIIK-3.2. YMeeT mUpHUMEHSTh METOJBl TEOPUU CHUCTEM M CHUCTEMHOTO
aHajM3a, MaTEMaTU4YeCKOro, CTAaTUCTUYECKOr0O W HMMHUTALMOHHOIO
MOJICIMPOBAHUS Ul aBTOMATU3ALMU 3a]1au IPUHATHS PEIIeHUi B 00IacTH
npoeCcCHOHATILHOM 1eATEIbHOCTH.

OIIK-3.3. Brnageer HaBbIKAaMH NPOBEAECHUS MHKEHEPHBIX pPAacCyeTOB
OCHOBHBIX I1I0Ka3aTeJIe pe3yIbTaTUBHOCTH CO3/1aHUs U IIPUMEHEHHUS
MH(GOPMAIIMOHHBIX CHCTEM U TEXHOJIOTHH.

KoHeuHbIMU pe3ynbTaTaMd OCBOCHHSI JUCIHIUIMHBI  SBISIOTCS CHOPMUPOBAHHBIC
KOTHUTHUBHBIE JIECKPUNITOPBI «3HATBY», «YMETh», «BIAJCTh», PACIUCAHHBIE MO OTACITHHBIM
komneTeHIusIM. dDopMupoBaHe AECKPUIITOPOB MPOUCXOJUT B TEUEHHE BCETO CEMecTpa IO
JTarlaM B paMKax KOHTAaKTHOW paOoOThl, BKIIOYAIONICH pa3audyHbie BUIBI 3aHATHA U
CaMOCTOSITENIbHONW PabOThl, C MPUMEHEHHEM pa3IMYHbIX (OpM U METOa0B 00ydeHHs (Tabi.2).



Tabmuna 2 - ®opMupoBaHUe KOMIETEHIIMH B IPOLIECCEe U3YUYEHUS TUCIUILINHBL:

Kon YpoBeHb WNHpukaTopsl noctwkenus | Bun  yueOubix  3amstumiil, | Kontpomupyemsie pasgenst  u | OLEHOYHBIE CpECTBa,
KOMIIETCHIIUM | OCBOEHUS KOMIIETCHIIMH paloThl, GOPMBI U METOABI | TE€MBbI AUCHUILIMHBI UCIIOJIb3YyEMBIE TUIS
KOMIIETCHLIUH o0y4eHus, OLICHKH YPOBHS
CIOCOOCTBYIOLINE c(OPMHPOBAHHOCTH
(bopMHpPOBaHHUIO u KOMIETEHIIHH"
Pa3BUTHIO KOMIIETEHITUI?
OIllK-1 3naem
Henocrarounsiit | OIIK-1. Ctynent He cocobex JIeKIIMOHHBIE u| 1. 3agaun nuHenHoro | Tekymuii KOHTpOIb —
YPOBEHb NPUMEHATh (QYHJAAMEHTAJIbHbBIC | TPAKTUYECKUE 3aHATHS, IIPOrpaMMHUPOBaHUS ompoc,
3HaHUs, [I0Jy4YeHHbIE B 00JacT | caMocTosiTeNbHas ~ pabota | 2. Teopus JBOWCTBEHHOCTH. pa3HOYPOBHEBbIE
MaTreMaTHYeCKUX  HayK, u | oOydaromuxcs, MnoAroroBka | 3. TpaHcrnopTHas 3aj1aya. 3a/1aHMUSL.
HCII0JIB30BATh nux B | M clada IPOMEXYTOUHOH | 4. Brimykioe
npodeccuOHaTBLHON aTTeCTalUu. IIPOrPaAMMHPOBAHUE.
NEeATEIbHOCTH. 5. YucneHHble METO/bI
He 3Haer OCHOB METO/OB ONITHMM3AIINH.
ONTUMU3ALINH.
ba3zoBsIii OIIK-1.1. Cryment ycBoun | JIekunoHHBIE u | 1. 3amaumn nuHenHoro | Tekymuii KOHTpOIb —
YPOBEHb OCHOBHOE COZEepKAHUE | IPAKTUYECKUE 3aHATHS, IpOrpaMMHUpPOBaHUS o1poc,
MaTepuaiga JAMCLUMIUIMHBL, HO | caMOCTosITeNbHas  pabota | 2. Teopus 1BONCTBEHHOCTH. Pa3HOYPOBHEBBIE
UMeeT HecHCTeMaTU3UpOBaHHbIE | o0yyaromuxcs, moArotoska | 3. TpaHcnopTHas 3aaaya. 3a/laHusl.
3HAHUSA 00 OCHOBax | M cAa4ya MNPOMEXKYTOYHOH | 4. Belmykioe
MaTEMaTHKH. aTTeCTaluu. IIPOrpaMMHUPOBAHUE.
5. UwncneHHbIE METObI
ONTUMU3ALMH.

! JlekMOHHBIE 3aHSTHS, IPAKTHYECKUE 3aHSATUSL, TAOOPATOPHBIE 3aHATHS, CAMOCTOATENbHAS paboTa. ..
2 Heo6X0JMMO yKa3aTh aKTUBHbIE U HHTEPAKTUBHbIE METO bl 00Yy4€eHHs (HAIIPUMED, HHTEPAKTHBHAS JICKIUs, pa00Ta B MaJIbIX IPYIINAX, METO/Ibl MO3TOBOTO IITYPMa U T.11.),
CHOCOOCTBYIOIINE PAa3BUTHIO Y O0YJAONIIXCSI HABBIKOB KOMAHIHOW PaOOTHI, MEXIIMIHOCTHOW KOMMYHHKAIINH, IPHUHATHS PEIICHUH, JINISPCKUX Ka4eCTB.
3 HaumeHoBaHue TeMbl (pa3ziena) 6epeTcs u3 paboueil mporpamMmbl AUCIUILIMHBL,
4 OLeHOYHOE CPEJICTBO JOJIKHO BRIOMPATHCS C YHETOM 3aIlIaHUPOBAHHBIX PE3YJIHTATOR OCBOCHHUS AUCIHUILIMHBI, HAIIPUMED:
«3HaTh» — cobeceioBaHNe, KOJTIOKBUYM, TECT. ..
«YMeTb», «BraneTs» — MHANBULyaNbHBIN WK TPYIIIOBOM NPOEKT, Kelic-3a1a4a, esioBas (poseBast)

urpa, noprdoimo. ..




Cpennuit OIIK-1.1. CtyneHT ciocobeH JIeKIIMOHHEBIE U 3agaun nuHeHoro | Texkynuidi KOHTpOJIb —
YPOBEHb CaMOCTOSATENILHO BBIICIATD MPaKTUYECKUE 3aHSATHS, porpaMMHUpPOBaHUS ompoc,
TJIaBHBIE MTOJO0XKEHUS B paboTa B MaJbIX Ipymmax, Teopust 1BONCTBEHHOCTH. pa3HOYPOBHEBbIE
M3y4EHHOM MaTepuare. WHTEpPaKTUBHAs JIEKIIUS, TpancnopTHas 3a1aya. 3a/laHusl.
3Haer OCHOBBI METOJIOB | AUCKYyCCHS, Brinykiioe
ONTUMU3ALINH. camocTrosiTelibHass ~ pabora pOrpaMMHUPOBAHUE.
oOyuaromuxcsi, ToJroToBKa YucneHHsie METO/IBI
U cJada TPOMEKYTOYHOU ONTUMU3ALIHH.
aTTeCTallUu.
Bricokuit OIIK-1.1.  Cryment  3Haert, | Jlekiimonusie u 3amauu nuHerHoro | Texkynmidi KOHTpOJIb —
yYpOBEHb MOHUMAET, BBIACISACT TIJIaBHBIC | IPAKTHUUECKUE 3aHATUS, POrPaMMHUPOBAHUS orpoc,
MOJIOKEHUS B HW3YYEHHOM | pa0oTa B MaJbIX Tpymmax, Teopust TBONCTBEHHOCTH. Pa3HOYPOBHEBBIC
MaTtepuaie U CmocoOeH JaTh | UHTepaKTUBHAS JeKIus, TpancnopTHas 3agaua. 3a/1aHusl.
KpaTKyIo XapaKTEePUCTUKY | TUCKYCCHUS, Brinykioe
OCHOBHBIM UIesiM | caMocTosiTeNlbHasE ~ pabota IPOrpaMMHUPOBAHUE.
MpopabOTaHHOTO Marepuaia | 00yJaroIuxcsi, MoAroTOBKa Uucnennoie METO/IbI
JUCLUTITUHBL. U cJada MPOMEKYTOYHOU ONTUMH3ALIH.
3Haer OCHOBBI METO/IOB | aTTEeCTAIlNH.
ONTUMU3ALINH. [Toka3zpiBaeT
IyOOKO€ 3HaHUE W MOHWMAaHUE
110 U3y4a€MbIM TEMAM.
Ymeem
ba3osblii OIIK-1.2. Crynent | Jlekunonssie u 3anauu nuHenHoro | Tekymuii KOHTPOIb —
YPOBEHB WCTIBITBIBACT 3aTPYAHCHHUS B | MMPAKTHUUECKHUE 3aHSATHS, MIPOTPaMMUPOBAHUS ompoc,
XOJle PpeUIeHUs CTaHJApTHBIX | paboTa B MabIX TPYIIaXx, Teopust TBONCTBEHHOCTH. pPa3HOYPOBHEBbBIE
MpoEeCCHOHANBHBIX  3a/lad  C | UHTEpAKTHBHAs JIEKITHS, TpancnopTHas 3amaya. 3a/IaHMS.
MIPUMEHEHHUEM JUCKYCCHS, Brinykioe
€CTECTBEHHOHAYYHBIX U | camocTosiTelIbHass ~ pabora MIpOTrpaMMHUPOBAHHE.
OOIIEMHKEHEPHBIX 3HaHUH, | 00YJAIOIINXCS, TOATOTOBKA Uucnennslie METO/IbI
METO/IOB MAaTeMaTU4YeCKOTO | U c/ada TMPOMEKYTOUHON OTNITUMHU3AIIHH.

AHaJIN3a U MOACIIMPOBAHU.

aTTeCTalnu.




Cpennuit OIIK-1.2. Cryaent ymeer mo | JIekiimoHHbIe u 3agaumn nuHeHoro | Texkynuidi KOHTpOJIb —
YPOBEHb o0pasiy pemiatb CTaHIapTHBIE | MPAKTUYECKUE 3aHSATHS, porpaMMHUpPOBaHUS ompoc,
npodeccuoHanpHble 3a7aydl  C | paboTa B MaJbIX Ipymmnax, Teopust IBOMCTBEHHOCTH. Pa3HOYpOBHEBbIE
MIPUMEHEHUEM WHTEpPaKTUBHAs JeK1us, TpancnopTHas 3aaayva. 3a/laHusl.
€CTECTBEHHOHAYYHbIX 3HaHUH, | IUCKYCCHS, Brinykioe
METOJI0B AHAJTMTUYECKOH | camocTosiTeNbHAs ~ pabora IPOrpaMMHUpPOBAHUE.
reOMEeTpUH, JTHUHEHHON anreOphl | 00ydarolmuxcs, TOAroTOBKa YucieHHnble METO/IbI
Y MaTEMaTUYECKOr0 aHaJIU3a. U clada MPOMEXYTOUHOMN ONTUMHU3ALHH.
aTTeCTallUu.
Beicoknii OIIK-1.2.  Cryment  ymeer | JIekumoHHBIE " 3anauu nuHenHoro | Tekymuii KOHTpOIb —
YPOBEHb pewiath CTaHJApPTHBIE | IPAKTUYECKUE 3aHATUA, IpOrpaMMUpPOBaHUs ompoc,
npodeccuoHaIbHBIE 33JaUH C paboTa B MaJbIX Ipynmax, Teopust 1BONCTBEHHOCTH. Pa3HOYPOBHEBBIC
MIPUMEHEHUEM WHTEpaKTUBHAs JeKIUS, TpancnopTHas 3a1aya. 3a/1aHMUsL.
€CTECTBEHHOHAYYHBIX 3HAHWUH, | JUCKYCCHS, Brinykioe
METO/IOB AHAIUTUYECKON | caMocToATeNnbHass  paboTa IPOrpaMMHUPOBAHUE.
T€OMETPHUHU, TUHEWHON anreOphl | 00yJaromuxcs, MOAroTOBKA YucneHnbie METOBI
Y MaT€MaTUYeCcKOro aHajns3a. U cJada MPOMEKYTOYHOU ONTUMH3ALIH.
aTTeCTalllu.
Braoeem
bazoBblit OIIK-1.3. Crynent Bnazaeer | JIekinoHHBIC u 3anauun nuHeHoro | Texkynmii KOHTpOJIb —
YPOBEHb OCHOBHBIMH HaBBIKAMH | IPAKTUYECKHE 3aHSATHS, IpOrpaMMHUpPOBaHUS ompoc,
TEOPETUYECKOTO U | paboTa B MajbIX Ipymnmnax, Teopust 1BONCTBEHHOCTH. Pa3HOYPOBHEBBIE
AKCIEPUMEHTAIBHOTO WHTEpPaKTUBHAs JIEKIINS, TpancnopTHas 3a1aya. 3a/1aHMUsL.
UCCIIETIOBaHUS 00BEKTOB | AUCKYyCCHUS, Brimykioe
npogeccuoHaIbHON camocrosiTenbHass ~ pabora IPOrpaMMHUPOBAHUE.
NesITeNIbHOCTH, MPOBEJICHNS | 00yUarOIUXCsl, TOrOTOBKA Uucnennsie METO/IbI
WMH>KEHEPHBIX pacyeToB | U caaya MPOMEKYTOUHOM ONTUMU3ALIIH.
OCHOBHBIX IOKa3aTejel | aTTecTalluu.

PEe3yJbTAaTUBHOCTH CO3JIaHUS U
MpUMEHEHUsT WHHOPMAITHOHHBIX
CHUCTEM U TEXHOJOTHUU




Cpennuit OIIK-1.3. Bmapeer 3Hanusamu | JleknnoHHBIE u 3agaun nuHeHoro | Texkynuidi KOHTpOJIb —
YPOBEHb BCET0 M3YYEHHOrO Marepuana, | IPaKTUYECKUE 3aHATHS, porpaMMHUpPOBaHUS ompoc,
HaBBIKAMH TEOPETHYECKOTO U | paboTa B MaJbIX Tpymmax, Teopust ABONCTBEHHOCTH. Pa3HOYPOBHEBBIE
AKCIEPUMEHTAIBHOTO WHTEpPaKTUBHAs JICKIIHS, TpancnopTHas 3a1aya. 3aJIaHus.
HCCIIETOBAHUS 00BEKTOB | JUCKYCCHS, Brinykioe
npodeccnoHaTbHOMI camocTrosiTelibHass ~ pabora pOrpaMMHUPOBAHUE.
JIeSITEILHOCTH, HaBbIKaMU | 00y4YaroIInXCs, MOATOTOBKA YUuncneHHbIe METOJIBI
MIPOBEACHUS WHXKEHEPHBIX | 1 cJa4a IMPOMEKYTOYHOM OIITUMHU3AIIUH.
pacyueToB OCHOBHBIX | aTTECTaIlHH.
II0Ka3aTeNIed pe3ylbTaTUBHOCTH
CO3JIaHUs " MPUMEHEHUS
MH(POPMAIIMOHHBIX CHCTEM H
TEXHOJIOTHH.
Bricokuit OIIK-2.3. Cryaenr Buazaeer | JIeknuoHHBIC u 3amauun nuHerHoro | Texkynuii KOHTpOJIb —
YPOBEHb KOHILIENTYaIbHO-TIOHSTHIHBIM MPaKTUYECKHE 3aHATHS, IpOrpaMMHUpPOBaHUS ompoc,
anmapaToM, HAyYHBIM SI3BIKOM M | paboTa B MaJIbIX TPYIINax, Teopust TBONCTBEHHOCTH. Pa3HOYPOBHEBBIE
TEPMUHOJIOTUEN M3YYEHHOU | MHTEPAKTUBHAS JICKIINS, TpancnopTHas 3a1aya. 3aJIaHu.
JTUCHUILINHEL. Bnaneer | nuckyccus, Brinykinoe
3HAHHUSAMH BCET0 M3YyYEHHOIO | caMOCToATeNnbHas  paboTa MIPOrpaMMHUPOBAHUE.
Marepuana, HaBBIKAMH | 00YYaIOIUXCsl, MOJATOTOBKA YucneHHble METOJIbI
TEOPETUYECKOTO M| MU coaya MpPOMEKYTOUYHOMI OIITHMHU3AIIUH.
AKCTIIEPUMEHTAIBHOTO aTTeCTallMH.
HUCCICIOBAHUS 00BEKTOB
npo¢eCcCuOHATBHON
JIeSITeIbHOCTH, HaBBIKAMH
MIPOBEACHUS WHXEHEPHBIX
pacyeToB OCHOBHBIX

IOKa3aTeNel pe3yIbTaTUBHOCTH
CO3/1aHHUS u MIPUMEHEHUS
MH(OPMALIMOHHBIX  CHUCTEM H
TEXHOJIOTHH.

OIIK-3

3Haer




Henocrarounsiii | OIIK-3. CtyneHT He criocobeH JIeKIIMOHHEBIE U 3agaun nuHeHoro | Texkynuidi KOHTpOJIb —
YPOBEHb OPUMEHATh U MOAM(DULIMPOBATH | IPAKTUYECKUE 3aHATHUA, IPOrPaMMHUPOBAHHUS orpoc,
MaTeMaTHYeCKUe MOJIeNH JUIsl | caMOCTOsITeNIbHAsT — pabota Teopust IBOMCTBEHHOCTH. Pa3HOYpOBHEBbIE
pemieHust 3agad B oOnacTu | 0OydyaromMxcsi, MOArOTOBKA TpancnopTHas 3aaayva. 3a/laHusl.
npodeCcCuOHAITBHON U cJada IPOMEKYTOUHOU Brinykioe
JESITEIbHOCTH. aTTeCTalUU. IPOrpaMMHUpPOBAHUE.
He 3Haer ocHOB nauCKpeTHOU Yucnenusle METO/bI
MaTeMaTHKH, TEOpUU ONTUMHU3ALHH.
BEPOATHOCTEH u
MaTEeMaTHUYeCKOM  CTATUCTHKH,
Hccaea0BaHus onepauuu,
HEYETKUX BBIYMCIICHUM.
ba3zoBslit OIIK-3.1. Crynent ycBoua | JIekunoHHbIE u 3anauu nuHenHoro | Tekymuii KOHTpOIb —
YPOBEHB OCHOBHOE coJiep’KaHue | MPaKTHYECKHE 3aHATHUA, IIPOrPaMMUPOBAHHUS orpoc,
MaTepuaia JAMCHUUIUIMHBI, HO | caMoCTosiTeNbHas ~ pabora Teopust 1BONCTBEHHOCTH. pa3HOYPOBHEBbIE
MMeeT HeCHUCTEMaTU3UPOBaHHbIE | O0yUaIOIUXCsl, MOArMOTOBKA TpancnopTHas 3axava. 3a/1aHusl.
3HAHUS JUCKPETHOM | U chada IPOMEKYTOUHOU Boinmykiioe
MaTeMaTHKH, TEOpUH | aTTECTALUU. IIPOrpaMMHUPOBAHHE.
BEPOATHOCTEN u UucneHHsle METO/IbI
MaTEMaTUYECKONM  CTATUCTHKH, ONTUMU3ALIHH.
HCCIIEI0BAHUSA onepanuu,
HEYETKHUX BBIYHUCICHHM.
Cpennuii OIIK-3.1. Crynentr cnocoOeH | JIekunoHHbIe u 3agaun nuHenHoro | Tekymuii KOHTPOIb —
YpOBEHb CaMOCTOSITEITLHO BBIICTISATh | IPaKTHUYECKHE 3aHATUS, MIPOrpaMMHUPOBAHHUS orpoc,
TJIaBHbIE TTOJIOKEHHUSI B | paboTa B MaJbIX IpymIax, Teopust 1BONCTBEHHOCTH. pPa3HOYpPOBHEBBIE
U3Y4YEHHOM MaTepHaie. MHTEPAKTUBHAs JEeKIus, TpancnopTHas 3aaava. 3a/1aHusl.
3HaeT OCHOBBI  JMCKPETHOM | TUCKYCCHS, Brimykioe
MaTeMaTHKH, TEOpPHUHU | CAMOCTOATENbHAsE  paborta IPOrpaMMHUPOBAHHE.
BEPOATHOCTEM U | o0yJarmuxcs, MoAr0TOBKa YucneHnbie METO/IbI
MaTeMaTHYeCKOM  CTAaTUCTHKH, | M cAada MPOMEKYTOUYHOM ONTUMHU3ALHH.
HCCIEeA0BaHUS Ollepalti, | aTTeCTalUH.

HEUETKNX BLIYMCICHUI.




Bricokuit OIIK-3.1. Crynent cnocobeH | JIekimonHsie u| 1. 3agaun nuHeHoro | Texkynuidi KOHTpOJIb —
YPOBEHb MPUMEHSITh U MOJIU(UIIMPOBATEH | MPAKTHUECKUE 3aHATUSA, IPOrPaMMHUPOBAHHUS orpoc,
MaTeMaTHYecKue MoJenu Jyisl | paboTa B Majblx Trpymmax, | 2. Teopus IBONCTBEHHOCTH. Pa3HOYpOBHEBbIE
pemieHust 3agad B 0OJACTH | MHTEPAKTHUBHAS nexkuus, | 3. TpancnopTHas 3anaya. 3a/laHusl.
npodeccnoHanbHOM JTUCKYCCHS, 4. Bsinykioe
JESITEIbHOCTH. caMmocTosiTenibHas ~ pabora IPOrpaMMHUpPOBAHUE.
3HaeT OCHOBBI JHMCKPETHOM | oOywaromuxcs, moArotroBka | 5. YucieHHsle METO/IBI
MaTeMaTHKH, TEOpUM | U cladya IMPOMEKYTOUHOU ONTUMHU3ALHH.
BEpPOSITHOCTEMN U | aTTeCTalUH.
MaTeMaTUYeCKOM  CTAaTUCTHUKH,
Hccaea0BaHus onepauuu,
HEYETKUX BBIYMCIICHUM.
[Toka3piBaeT riry0OKOE 3HAHUE U
[IOHUMaHWE MO  HM3y4aeMbIM
TeMaM.
Ymeem
ba3osblii OIIK-3.2. Crynenr | JlekunonHsle u| 1l 3agaun nuHenHoro | Tekymuii KOHTPOIb —
YpOBEHb HEMNOCJEe0BaTeIbHO MPUMEHSET | MPaKTUYECKUe 3aHATUS, IPOrPaMMHUPOBAHUS ompoc,
METOJIbl TEOpPHH CHCTeM | | paboTa B ManbiX rpynnax, | 2. Teopus IBONCTBEHHOCTH. pa3HOYPOBHEBbIE
CHUCTEMHOT'O aHaJIM3a, | UHTepaKTUBHAs nekuus, | 3. TpancnoprTHas 3aaava. 3a/1aHusl.
MaTeMaTU4eCcKoro, JUCKYCCHS, 4. Bsinykioe
CTaTUCTUYECKOTO U | caMocTosiTeNbHast ~ paboTa IpOrpaMMHUpPOBaHHE.
WMUTALIMOHHOTO oOyuaromuxcsi, IoArotoBka | 5. YucieHHbIe METO/IbI
MOJIETMPOBAHUS JUISE U clada MPOMEXYTOUHOM ONTUMMU3ALUH.
aBTOMATHU3AlMH 33]a4 PUHATHS | aTTECTALNH.
pereHui B obmactu
npodeccuoHaIbHON
JIeSITEIbHOCTH.
Cpennuit OIIK-3.2. CrymeHT ymeeT 1o | JlekunoHHBIE u| 1. 3agaumn nuHerHoro | Texkynuid KOHTpOJIb —
YpOBEHb oOpa3iy pemaTh CTaHJApTHBIE | MPAaKTUYECKUe 3aHATHUA, MIPOrpPaMMHUPOBAHUS ompoc,
npodeccuoHanbHble 3aJaud  C | paboTa B MaiblX rpymnmnax, | 2. Teopus IBONCTBEHHOCTH. Pa3HOYPOBHEBbBIE
MIPUMEHEHNUEM VHTEpPAKTUBHAs JICKIUA, 3. TpancnoprHas 3axaya. 3a/1aHHUsL.
€CTECTBEHHOHAYYHbIX 3HAHUM. JUCKYyCCUs, 4. Bsinykiioe




YMeer TpUMEHATH  METOBI | CAMOCTOsITeNIbHAA ~ paboTa porpaMMHUpOBaHUE.

TEOPUH CUCTEM U CHCTEMHOTO oOyJaromuxcsi, MoAroToBka | 5. YucieHHsle METO/IBI

aHaJIMu3a, MaTEeMaTH4YECKOTO, | 1 clada IMPOMEKYTOTHOM ONTHMU3ALIHH.

CTaTUCTHYCCKOTO U | aTTCCTAIUU.

HMUTAIIOHHOI'O

MOJICIIUPOBAHUS JULST

aBTOMATHU3AIMH 337124 PUHITHS

perieHui B obnactu

npodeCcCuOHAITBHON

JIEeITEILHOCTH.
Bricokuit OIIK-3.2. Crynent ymeer | JIeKurnoHHbIe u| 1. 3agaun nuHenHoro | Tekymuii KOHTpOIb —
YPOBEHb aHAIM3UPOBATH AJIEMEHTHI, | MPAKTUYECKUE 3aHATH, IpOrpaMMHUPOBaHUS ompoc,

yCTaHABIMBAaTh CBS3UM MEXIy | paboTa B MaJbIX Ipymmax, 2. Teopus IBONCTBEHHOCTH. pa3HOYPOBHEBbIE

HHUMU. WHTEpPaKTUBHAs nekuus, | 3. TpaHcmopTHas 3a1aya. 3aJIaHuA.

YMeer pemars CTaHJApTHBIE | AUCKYCCHS, 4. Bsinykioe

npodecCuoHaIbHBIE 3aJaud C | CAMOCTOATENbHAasE ~ paboTta POrpaMMHUPOBAHKE.

MIPUMEHEHNUEM oOyuatrouxcsi, moArotoBka | 5. YucraeHHble METO/BI

€CTECTBEHHOHAYYHBIX 3HAaHUM, | © cJada MPOMEKYTOUYHOM OIITUMHU3AIIUH.

MPUMEHATh  METOJbl  TEOPHUH | aTTECTALNH.

CHCTEM M CHUCTEMHOIrO aHaju3a,

MaTeMaTHU4eCKOro,

CTaTHCTHYECKOTO u

HMUTAIIOHHOTO

MOJICITUPOBAHUS TS

ABTOMATHU3AIIMH 33]1a4 IPUHSATHS

pereHui B obmactu

npodeccuoHaIbHON

JEeITECILHOCTH.

Brnaoeem

ba3zoBsrii OIIK-3.3. CtynenT Ha 6a3oBoM | JlekunoHHBIE u | 1. 3amaum nuHenHoro | Tekymuii KOHTpOIb —
YpOBEHb YpPOBHE  BIaJIe€T METOAAaMH, | IPAKTUUYECKUE 3aHATHUS, porpaMMHUpPOBaHUS ompoc,

npueMaM, aJroOpuTMaMH U | paboTa B MalbIX Tpynmax, | 2. Teopus ABONCTBEHHOCTH. Pa3HOYPOBHEBBIC

crocodamu MIPUMEHEHHUS | MHTEPAKTUBHAS neknwms, | 3. TpaHcmopTHas 3amada. 3aJaHMSL.




COBPEMEHHOI0 JUCKYCCHSI, Beinyxiioe
MaTEeMaTHYeCKOTo amrmapara Jjsl | caMoCTosiTeNlbHas ~ pabora IIPOrPaMMUPOBAHUE.
peleHus 3aja4 | o0y4aroImuxcsi, NOAroTOBKa Yucnennsie METO/IBI
npodeccroHaNbHOM U CcJada IIPOMEKYTOYHOU ONTUMU3ALMH.
JESITEIIBHOCTH. aTTeCTalUU.
Cpennuii OIIK-3.3. Cryment Bnazaeer | JIeKunoHHbIE u 3anaun nuHenHoro | Tekymuii KOHTpOIb —
YPOBEHb METOJIaMH, [IPUEMAMH, | IPAKTUYECKUE 3aHATUS, IIPOrPaMMUPOBAHHUS orpoc,
aIropuTMaMH M cIocodamMu | paboTa B MalbIX Tpymmax, Teopust 1BONCTBEHHOCTH. Pa3HOYPOBHEBBIE
IIPUMEHEHHUS COBPEMEHHOI0 | MHTEpaKTUBHAs JEeKLus, TpancnoprHas 3anava. 3a/laHusl.
MaTeMaTU4YeCKOro arrapara Jjis | JUCKYCCHs, Brimykiioe
peleHus 3ajau | caMocTosTeNIbHAs ~ pabora IIPOrpaMMHUPOBAHUE.
npodecCHOHaTBLHON oOyuaroluxcsi, HIoAroToBKa Hucnennsie METO/IbI
JESTEIIbHOCTH, Jlomyckaer | 1 coada  MPOMEKYTOYHOM ONTUMHU3ALNH.
HE3HAYUTENIbHBIC OMMOKH MpPHU | aTTECTAIHH.
pelIeHuy 3a1ay.
Bricokuit OIIK-3.3. CTyneHT Ha BRICOKOM | JIeKIIMOHHBIC u 3anaun nuHerHoro | Texkynmii KOHTpOJIb —
YPOBEHB YPOBHE  BIIAQJCET METOJAMHM, | IPAKTHUUECKUE 3aHATHS, IIPOrPaMMUPOBAHHUS orpoc,
pUeMaMH, alropuTMaMHu | | paboTa B MajblX TpyIIax, Teopust IBONCTBEHHOCTH. Pa3HOYPOBHEBBIE
criocobamu IIPUMEHEHUS | MHTEPaKTUBHAs JEeKLus, TpancnopTHas 3anava. 3a/laHusl.
COBPEMEHHOTO IIACKYyCCus, Brimykiioe
MaTeMaTHYeCKOro anrmapara Jjs | caMocTosiTeNlbHas ~ pabora IIPOrpaMMHUPOBAHHE.
peuenus 3a/1a4 | o0yyaroumxcs, oAroToBKa YUucnennsie METO/IbI
npodeccuoHanbHON U cla4a MPOMEKYTOYHOH ONTUMHU3ALNH.
JESATEIBHOCTH. aTTECTalUU.




Tabmauma 3

2. TIEPEYEHBb OLIEHOYHBIX CPEJICTB®

Ne | HaumenoBanue
OLICHOYHOI'O
cpeiacTBa

XapakTepHucTHuKa OLIEHOYHOI'O CPECTBa

IIpencraBnenue oueHounoro cpeacrsa B @OC

1. | Ompoc

CpeIncTBO KOHTPOJS YCBOCHHUS Y4eOHOrO MaTepualia TEMBI,
paszenia WM paseioB IWCIUILIMHBI, OPraHM30BAaHHOE Kak
yuyeOHOE 3aHsATHE B BHJE COOECENOBAaHUS NPENOAaBaTeIs C
00yJaroIuMucs.

Bonpocsr 1o TeMam/paszaenamM JUCIUTIIHBI

2. | Pemenue
Pa3HOYPOBHEBBIX
3ama4 (3aaaHui)

Pasnuuaror 3ama4n v 3ajaHus:

a) pPENpOIYKTUBHOTO YpPOBHS, IO3BOJIAIOUIME OIECHUBATH U
JMarHOCTUPOBaTh 3HAaHME (aKkTUYecKoro marepuana (06a3oBble
HOHSATHS, AITOPUTMBI, (D)aKThI) ¥ YMEHHE NPABUIBHO UCIIOIB30BAThH
CIIeIaIbHbIC TEPMUHBI M TIOHSTHUS, y3HABaHHE OOBEKTOB M3Y4YEHHS
B paMKax OTPEeJIeNICHHOTO pa3/iena AUCIUILUINHEI,

0) PEKOHCTPYKTHBHOTO YPOBHS, TIIO3BOJISIFOIIME OLIEHUBATh U
JIMarHOCTHPOBAaTh ~ yMEHHS  CHHTE3WPOBATh,  aHAIU3HPOBATH,
0000mare  QakTHYeCKMd W TEOPETHYECKMH  Marepuail ¢
(GopMynHpOBaHHEM  KOHKPETHBIX  BBIBOJOB,  YCTAHOBJIICHHEM
MPUYUHHO-CIICCTBEHHBIX CBSI3CH;

B) TBOPYECKOTO  yPOBHS, IO3BOJISIONIME  OIECHWBAaTh U
JMarHOCTHPOBaTh YMEHHsI, WHTETPUPOBAaTh 3HAHMSA PA3IHMYHbBIX
o0nacreil, apryMeHTHPOBaTh COOCTBEHHYIO TOUKY 3PEHHS.

KommuiekT pa3HoypOoBHEBBIX 3a1a4 (3adaHUi)

3. | Dk3ameH

CpeI[CTBO, IMMO3BOJIAIOIICC OLICHUTH 3HAHWA, YMCHU S, HABBIKA
oOydJaromierocs 1mo yue0Hoi TUCIUIUIMHE U OTIPEICTUTh
YPOBEHb OCBOCHHSI KOMITETEHITUH.

BOHpOCBI K 3K3aMCHY

5 Vka3bpIBaroTcs OLICHOYHBIC CPEACTBA, IPUMCHACMBIC B XOJI€ pCaInu3allun pa6oqel71 porpaMMblL ,HaHHOﬁ JAUCHUIIIINHBI.




4. ONMACAHME MOKA3ATEJIEW U KPUTEPUEB OIIEHUBAHWSI KOMIIETEHIIAM

OneHrBaHuE pe3yabTATOB OOYUEHUS 110 AUCHHUILTHNHE «MaTeMaTuKa» OCYIIECTBISCTCS B COOTBETCTBHHU ¢ I10J0KEeHneM 0 TeKyIIeM KOHTPOJIe
YCIIEBAEMOCTH U MTPOMEKYTOUHON aTTECTAIIMU 00yYarOIIUXCAL.

[IpenycMoTpeHsl clieyromre BUIbl KOHTPOJIS: TEKYIIHI KOHTPOJIb (OCYLIECTBICHNE KOHTPOJISI BCEX BUIOB ayIMTOPHOUN U BHEAYIUTOPHOI
JESATEIbHOCTH 00Y4a0IEerocs ¢ LIEJbI0 MOJIyUYeHUs IEPBUYHON HH(OPMALIUK O XOJI€ YCBOCHHUSI OT/AEIbHBIX 3JIEMEHTOB COJIEPKaHUs AUCLUILIIMHBL) U
MPOMEKYTOUHAs aTTecTalus (OLIEHUBAETCS YPOBEHb M KaUeCTBO MOATOTOBKH 110 AUCLUIUIMHE B LIEJIOM).

[Toka3zaTenu v KpUTEpUU OLCHUBAHUS KOMIIETEHIINH, OPMUPYEMBIX B TIPOIIECCE OCBOCHUS TAHHON TUCIMILUIMHBI, OTIMCAHBI B Ta0I. 4.

Tao0nuua 4.



Kon YpoBeHb ocBoeHus | HMHaukaTopbl Kputepun onieHuBaHMs pe3ynbTaTOB O0yUCHHS
KOMITETEHIIMH | KOMIIETEHIIUU JOCTUKEHUS
KOMIIETCHIIUN
3HaeT
OIllK-1 Henocrarounsriii yposens | OI1K-1.1. He 3naem 3nauumenvnou yacmu mamepuana Kypca, He CnocobeH camocmosmenbHo
Onenka 8b10€15IMb 2/1A8HbIE NOJIONHCEHUS] 8 UZYYEHHOM Mamepuae OUCYUNIUHBL.
«HEYIOBJIETBOPUTEIILHO.
ba3oBsIii ypoBeHB OIlK-1.1. 3naem ne wmenee 50 % ocHosHoc0 mamepuana Kypca, O0OOHAKO UCHbIMbIBAEM
Onenka 3ampyOHeHUs. 8 €20 NPUMEHEHUU.
«YIOBIETBOPUTEIILHO.
Cpennuit ypoBeHb OIllK-1.1. 3Haem oOcHOBHYIO uwacmb Mmamepuania Kypcda, CHOCOOeH NPUMEHUMb U3)VYeHHbLU
O1eHKa «XOpOUIO. mamepuan Ha NpaKmuke, UCNbIMbIBAEM HE3HAYUMENbHble 3ampPYOHEeHUs. 6 peuleHUuU
3a0auy.
Bricokwuii ypoBeHb OIlIK-1.1. Ilokaszvieaem enybokoe 3Haumue U NOHUMAHUE MAMepuand, cnocobeHn NpuMeHumb
OrneHKa «OTIUIHOY. U3YUEHHbIIL MAMepUan Ha NpaKmuxe.
YmMmeer
ba3oBslit ypoBeHb OIlK-1.2. Ymeem socnpouzsecmu ne menee 50 % ocnosnoco mamepuana Kypca, 00HAKO
ucnvimvleaem 3ampyOoHe sl NPy peulenuy NPAKmu4ecKux 3a0au.
Cpennuii ypoBeHb OIlK-1.2. Ymeem pewamsv cmanoapmuvie npogeccuonanrvhvie 3a0auu ¢ NPUMEHEHUeM
NOJIYYEeHHbIX 3HAHUL, UCTbIMblEAen He3HaYUmelbHble 3ampyOHe sl 8 peuleHUU 3a0ay.
Bricokuii ypoBeHb OIlK-1.2. Ymeem pewamsv cmanoapmuvie npogeccuonanrvhvie 3a0auu ¢ NPUMEHEHUeM
NOJIYYeHHbIX 3HAHUL, NOKA3bleaem 21yO00Koe 3HaHue U NOHUMAHUEe Mamepuaid, Cnocooen
pewums 3a0ayy npu usmeHeHuu GopmyauposKu.
Bnaneer
bazoBeIii ypoBeHB OIIK-1.3. Cmydenm 61a0eem OCHOBHLIMU HABLIKAMU MeOPemuidecKkozo0 U NpaKmuieckoco
NpUMEHeHUss  Memooo8  AaHANUMUYECKOU  2eoMempuu,  JUHEUHOU  aneeopvl U
Mamemamuyecko2o ananuza. Hmeem mecucmemamu3uposanuvie 3HAHUSL OCHOBHBIX
Ppaszoenos OUCYUNIUHDL.
Cpennuii ypoBeHb OIlK-1.3. Cmyodenm enadeem 3HAHUAMU 6CE€20 U3YUEHHO20 MAmepuand, 61aoeem HABbIKAMU

meopemu4ecKkoco u npakmuiecKkoco npumeHeHusl Memoo08 AHAIUMUYECKOU ceomempuu,
JUHEUHOU aﬂ2€6pbl U mamemamuieckozo auanuza. Mcneimelieaem He3HauumesbHbvle




3ampyOHeHUs. 8 peuleHUulU 3a0ay.

Bricokuii ypoBeHb OIIK-1.3. C60000HO 61a0€em HABLIKAMU MEOPEeMmuUdecKko20 U NPaKmuiyecKkoeo NpUMeHeHUs
Memo008 aHAIUMUYECKOU 2eoMempuu, JUHEUHOU aneebpvl U MamemMamuyecKozo
amanuza, nokasvigaem 21y00OKOe 3HAHUE U NOHUMAHUE U3YYEeHHO20 Mamepuaid.
Cmyoenm enadeem KOHYenmyauibHO-NOHAMULHbIM ANNAPAMOM, HAYYHLIM SA3bIKOM U
mepmunono2uel npogpheccuoHaIbHoU OesimelbHOCMU.

3Haer
OIIK-3 Henocratounsiii yposens | OI1K-3.1. He 3naem 3nauumenvHou yacmu mamepuana Kypca, He CROCOOEH CAMOCMOSAMENbHO

Onenka 8b10€IAIMb 2/1A6HbIE NOONCEHUSL 8 USYUEHHOM Mamepuane OUCYUNTIUHDL.

«HEYIOBJIETBOPUTEIILHO.

ba30BbIi1 ypoBeHb OIIK-3.1. 3naem mne menee 50 % ocHosHO20 Mmamepuana Kypca, 0OHAKO UCHbIMbIEAEM

Onenka 3ampyoOHeHUs 8 e20 NPUMEHEHUU.

«yIIOBJIETBOPUTEIHHO.

Cpennuii ypoBeHb OIIK-3.1. 3naem ocHosHylo uacmv Mmamepuana Kypca, CHOCOOEH NpUMEHUMb U3VYEeHHbIl

O1eHKa «XOpOLIOo». Mamepuan Ha NpaKkmure, UCNbIMbIBAEM He3HAYUMENbHble 3ampyOHeHUs 6 peuleHUl
3a0auy.

Bricokwuii ypoBeHb OIIK-3.1. Iloka3vieaem 2enyboxoe 3HaAHUe U NOHUMAHUE MaAmMepuand, Ccnocoder npuUMeHums

OrneHKa «OTITUIHOY. U3YYeHHbIU Mamepual Ha npaKkmuxe.

YmMmeer

ba3oBblil ypoBEHb OIIK-3.2. Ymeem eocnpouszsecmu ne menee S0 % ocnoenoco mamepuana Kypca, 0OHAKO
ucnvimuigéaem 3ampyOHe s npu peuenuy NPaKmudeckux 3a0ad.

Cpenuuii ypoBeHb OIIK-3.2. Ymeem pewamv cmanoapmuvie npogheccuonanvhvie 3a0auu ¢ NPUMEHEHUeMm
NOJYYEeHHbIX 3HAHUL, UCNbINbIEAem He3HAYUmenbHble 3ampyOHeHUsl 8 peulenun 3a0ay.

Bricokwuii ypoBeHb OIIK-3.2. Ymeem pewamv cmanoapmmusie npogeccuonanvHvie 3a0auu ¢ - NpUMEHeHUeM
NOJIYYeHHbIX 3HAHUL, NOKA3bleaem 21yO0Koe 3HaHue U NOHUMAHUe Mamepuand, cnocodoen
peuwums 3a0ayy npu usmMeHeHuu GopmyauposKu.

Bnaneer
ba3oBblii ypoBEHb OIlK-3.3. Cmyodenm 6nadeem OCHOBHLIMU HABLIKAMU MEOPEMU4ecKkoc0 U NPaKmuiecKo2o

NpUMEeHeHUss  Memoo0o8  AHANUMUYECKOU  2eoMempuu, JUHEUHOU  aneeopvl U




Mamemamuyeckoeo ananuza. HMmeem Hecucmemamuzupo8aHHvle 3HAHUS OCHOBHbLIX
pazoenos OUCYUNIUHbL.

Cpennuii ypoBeHb

OIIK-3.3.

Cmydenm 6nadeem 3HAHUAMU 6CE20 U3VUEHHO20 Mamepuand, enaoeem HAaABbIKaAMU
meopemu4ecko2o U npaKmu4ecko2o NPUMeHeHUss Memo008 aHaIumu4ecKol 2eomempuu,
JIUHENHOU anzeOpbl U MamemMamuyecko2o ananusa. Mcnvimovligaem He3HauumenvbHole
3ampyOHeHUs 8 peueHul 3a0adu.

Bricokuii ypoBeHb

OIIK-3.3.

C60000HO 61a0€em HABLIKAMU MEOPemudecKko20 U NPpaKmuiyeckoeo NpuUMeHeHus
Memoo0o8 aHANUMUYECKOU 2eoOMempuu, JAUHEeUHOU aneebpbl U MamemamuiecKkoco
amanuza, nokasvigaem 21y0OKOe 3HAHUe U HNOHUMAHUE U3YYEeHHO20 Mamepuaid.
Cmyoenm en1adeem KOHYeNnmyaibHO-NOHIMULHbIM ANNAPAMOM, HAYYHbIM S3bIKOM U
mepmunoa02Uell NPOpheccUoHaNbHOU 0esIMeNIbHOCMIL.




4. MeToauyeckne MAaTEPUAJIbI, ONIpee/IsIIoIIe Mpouexypbl
OlleHMBAHMS Pe3yJbTATOB 00y4eHH s

3ananus B popme onpoca:

Onpoc wucnonb3dyercs [Uisl TEKYIIero KOHTPOJS YCIIEBAEMOCTH OOyYaromuxcs I10
JUCHUIUIMHE B KauecTBE IMPOBEPKH PEe3yIbTaTOB OCBOCHMsI Marepuana. Kaxaomy cCTyneHTy
BBIJIAETCS CBOI COOCTBEHHBIH, y3K0 chopmynupoBaHHbIA Bonpoc. OTBET JOKEH OBITh YETKUM
U KpPaTKUM, COJIEpP’KallliM BCE OCHOBHBIE XapaKTEPUCTHUKU OMHCHIBAEMOro MOHATHA. B cBoem
OTBCTC CTYACHT MHOJDKCH IIOKAa3aTb YMCHUA IPOCIICKHUBATH NPUYIUHHO-CICACTBCHHBIC CBA3U U
HaBBIKH PACCYKICHUH U JI0Ka3aTEIbCTBA.

3ananus B popme npakTnyeckux pador. PazHoypoBHeBbIe 32124

[IpakTuyeckas pabora mpeacraBisier co00M KOHTPOJIBHOE MEPONPHUSITHE MO Y4eOHOMY
MaTepuasy Kaxjaoil Temsl (pa3zena) JUCHUILIMHBL, COCTOSALIEE B UHMBUYaIbHOM BBIIIOJIHEHUN
00y4aromuMcs MPaKTHYECKUX 3aaHU ISl OICHKH MOJYYCHHBIX 3HAHWW, YMEHHUI U BIIQJCHUN
KOMIIETEHIMSIMH, (POPMHUPYEMBIMHU TI0 JAHHOW JUCHIUTUINHE.

BoinonHenue npakTUYecKUX paboT  ABISAETCA  CPEICTBOM  TEKYLIErO  KOHTPOJIS
YCIIEBaEMOCTH 00Y4YarOLMXCs MO AMCLUUIUIMHE U MOKET BKJIIOYaTh B CE0Sl CIEAYIOIINME THIIbI
3alaHui: 3aJaHus TUIIOBOTO BUJA M 3aJaHus TBOPYECKOTO XapakTepa, IO pe3yibTaTaM
BBITIOJIHEHUS] TPAKTUYECKUX 33JaHuil oOydaromue o(QOpMIISIOT OTYETHI, COJEpIKaIlue aHaIU3
ITOJIyYEHHBIX PE3YJIBTATOB U BBIBOJIBI.

5. MarepuaJbl /151 NPOBeIeHUs TEKYIIEro KOHTPOJISI U MPOMEKYTOYHOM
aTTecTanuu

3aganus B popme onpoca

Tema 1. 3agauu JIMHEIHOT0 NIPOrPaMMMPOBAHUSA

1) Llenb 1 3a1aun Kypca.

2) [TocTanoBka u kiaccudukanus 3agay JMHEHHOTO IPOTrPAMMHUPOBAHHUSL.
3) HauanpHoe omnopHoe perieHue.

4) Cgoiictsa pemenus 3JII1 u o6macTu 1OMYCTUMBIX peIIeHUH.

5) Anroput™m cuMIuiekc-metoaa ais pemenus 3J111.

Tema 2. Teopusi 1BOCTBEHHOCTH.

1) DKOHOMUYECKas MHTEpIpeTalusi IBOMCTBEHHON 3a/laud Ha MpuMepe 3a1adu 00
HCIOJI30BaHUU PECYPCOB IIPU MTPOU3BOJICTBE MPOIYKIUH.

2) ANTOPUTM COCTaBJIEHUS 3a/1a4H, JBOMCTBEHHOM 10 OTHOIIEHUIO K UCXOAHOM.

3) OCHOBHOE HEPABEHCTBO TEOPUH JIBOMCTBEHHOCTH.

4) IlepBas 1 BTOpast T€OpPEMBI JBONCTBEHHOCTH.

Tema 3. TpancnopTHas 3axaya.
1) [TocTanoBka TpancnoptHo# 3amaun (T3).
2) VYcnosue cyiectBoBanus peuieHus T3.



3) OnopHoe pelieHue.
4) Crpykrypa MaTpuibl orpannueHuit T3.

5) Teopema o panre.
6) Kputepun ontuManbHOCTH 0a3MCHOTO pacpe/Ie/IeHUs TOCTABOK.
7) [{uKJTBI.

Tema 4. Boinmykj10e NporpaMMHupoOBaHue.

1) Oco0eHHOCTH 3a/1a4u BRIMYKJIOTO TporpammupoBanus (BIT).

2) Beimykisie GyHKIUH.

3) besycnoBHas ontumusanus.

4) VYcitoBHAsE ONITUMU3AITHSL.

5) @yHkius Jlarpanxka v Ce1JIOBbIE TOUKH.

6) [TpubmmkeHHOE pelIeHre 3a1a4 BRITYKIOT0 MTPOrpaMMUAPOBAHHSL.

7) Teopema Kyna-Takkepa.

Tema 5. UncjaeHnnbie METOJAbI OIITHUMHU3AIlUU.

1) MeTo/1p1 TOKCKA TOKAIBHOTO SKCTpeMyMa (QYHKIIUN HECKOJIBKUX MTEPEMEHHBIX.

2) [TpyHLIMIIBI TOCTPOEHUS YUCIEHHBIX METOJIOB [TOKCKA 0€3yCIIOBHOTO KCTPEMYMA.
3) [TpubG>xeHHBIC PEIICHHUS.

4) CKOpOCTh CXOJMMOCTH.

5) Merto KBagpaTUYHON UHTEPIIOJISLNH.

6) Meron HeroToHa.

7) YucneHHble METO/IbI TOUCKA YCIOBHOTO AKCTPEMYMa.

8) Merton 6apbepHBIX (QYHKIHA.

Kontpomaupyemsie komnerennuu: OITK-1, OTIK-3.

Oyenka KomnemeHYyull OCyujecmeisiemcs 6 coomsemcmeuu ¢ madauyeul 4.

BOl'lpOCLI JISA MIPOMEKYTOYHOT0 KOHTPOJISA.

1. Chopmynupyiite KI1acCHUECKyI0 3a/1a4y ONTUMU3ALUH C N IEPEMEHHBIMH.

2. Kakoit Bua wuMeeT mnpoW3BOACTBEHHAs (QYHKIUS B: (a) nuneitHOW; (0)
HEJTMHENHOM 3a71a4e ONTUMU3AIUN?

3. UTo Ha3bIBaIOT JIOKATBHBIM IKCTPEMYMOM (PYHKIIMM N TIEpEMEHHBIX, 33JaHHON B
HEKOTOpOit 001acTu?

4. UYto Ha3bIBaIOT II100ABHBIM 3KCTPEMYMOM (G YHKIIUU N IEPEMEHHBIX B HEKOTOPO
obmnactu D?

S. Kak nocTpouTh JMHHUIO YPOBHS IPOU3BOJACTBEHHON PyHKIIMU?

6. Yto Ha3bIBaETCS MOBEPXHOCTHIO YPOBHS TaHHOW QyHKIMN?

7. Kax ompenesstoTcst craiioHapHbie TOUKA GyHKImn  ( )

8. JIist yero MCIosb3yeTes 3HaK Broporo auddepenimana  ( )

9. ChopMmynupyiiTe  OOCTaTOYHBIE  YCIOBUSA  OKCTpeMyMa  (DYHKIIMH  JOBYX
nepemenubix ()

10.  Yro Ha3BIBAETCS YCIOBHBIM DKCTPEMYMOM (GYyHKIUU  ( )

11.  Yro Ha3bIBaeTCs ONTUMAIbHBIM PELIEHUEM JIMHEWMHOMN 3aaul ONITUMU3ALNN?

12. Kak moctpouth 007acCTh JONMYCTUMBIX pEHICHUH B JIMHEWHOW 3ajade
ONTUMU3ALMU?

13.  Kak onpenensiercs ¢pyHkius Jlarpanka; B Kakux 3a/a4ax OHA UCIIOIb3YETCs?



14.  Yro Ha3bIBAIOT BBIMTYKIIBIM MHOKECTBOM B N-MEPHOM MPOCTPAHCTBE?

15. Yrto Ha3pBalOT BBINYKJIOW JMHEWHOW KOMOMHAIMEed TOYEK N-MEPHOTro
MpocTpaHcTBa?

16.  Kak omnpenensitorcs BHITYKIIbIE U BOTHYThIE (PYHKIIUU N TEPEMEHHbBIX ?

17.  Kakoil kpuTepuil MCMONB3yeTCs ISl OMPEENICHUs BBITYKIOCTH (PYHKIHH N
IIEPEMEHHBIX ?

18. Kaxkoit reoMeTpuyecKkuii CMBICTT UMEET YCJIOBUE BBIMYKIOCTH (DYHKIIUU OAHOU H
JBYX IIEPEMEHHBIX ?

19.  Cdopmynupyiite 3a1a4y BBITYKIOTO MPOrPaMMHUPOBAHUS.

20. Ilpum Kakux YCJIOBUSIX 3a7aya BBIIYKJIOIO MPOrpaMMHUPOBAHUS  HMEET

CAMHCTBCHHOC pemeHHe?

3agauu JMHEHHOr0 U BBINMYKJIOr0 MPOrPaMMHUPOBAHMS.
Bapuant Nel

1. CocraBuTh SKOHOMHMKO-MATEMaTUYECKYIO MOJIETb 3a7a4H.
ToproBasi opranuzanus IUTAaHUPYET pEANM3AIMIO [0 JBYM TOBAPHBIM TpyMIaM, MO KOTOPBIM
BbienieHbl poHasl 800ThIC.py0. 1 500THIC.py0. YpOBEHb TPAHCHOPTHBIX H3AEPIKEK IO ITUM
ToBapam coctaBisieT 1% u 2% COOTBETCTBEHHO, YPOBEHb M3/EPIKEK, CBA3AHHBIX C XPaHECHHEM
ToBapoB, — 2% u 1%, ypoBenp npubsuin — 3% u 2%. [IpenenbHO gOMyCTUMBIE PACXOMbI,
CBSI3aHHBIE C TMEPEBO3KON M XpaHEHUEM TOBAPOB, paBHBI 25 ThIC.py0. u 29 ThIC.py0. C yyeTom
3aKyIKM TOBApOB CBEPX BBIICICHHBIX (DOHIOB OMNPEICIUTh ONTUMAIBHYIO CTPYKTYPY
TOBapoo00poTa, 00ECIIeUNBAIONIYI0 OPraHU3alU MAKCUMAIIBHYIO TPHUOBLI.

2. CdopmynupoBaTh ycioBUe, NMPH KOTOPOM Touka X N-MEPHOrO MPOCTPaHCTBA
SIBIISICTCS BBIMTYKJIOHN JIMHEHHON KoMOuHarmei rouek M, @), | O,

3. Onpenenuth 00JIaCTh JONYCTUMBIX pELICHUI JBOMCTBEHHOM 3a7auu, €ciu
eseBast PyHKIUS UCXOJHOM 3a/1aui He OTpaHHuYeHa.

4. [TocTpouTtsb Bee Ga3ucHbIE JOMYCTUMBIE PEHIEHUSI CHCTEMBI OIpaHHUYEHHH

3x1+x2—x3 =2,
x1 — 4x2 + x4 = 5.

Bapuant Ne2

1. CocTaBuUTh DKOHOMHMKO-MaTeéMaTHYECKYyl0 Mojenb 3anaud. [Ipeanpustue
BBIIYCKaeT TPpHU BUAA W3nenuid. MecsyHas mporpamma Beimycka coctasisieT: 2000 mznenumit
nepBoro Buzaa, 1800 mznenuii Broporo Buaa u 1500 m3penuit Tperbero Bupa. g Belycka
W3/1eJINH MCTIOJIB3YIOTCS MaTEepHaIbl, MECAYHBIN Pacxo]l KOTOPBIX HE MOXeT npeBbicuTh 61000
Kr. B pacuyere Ha 0J1HO M3/1€1Me MEPBOTO BUJA pacXoayercst 8 Kr Marepuana, Broporo Bujaa — 10
KT, TpeThero Buja — 11 kr. Onroas neHa oaHOro Buaa uzaenus nepsoro suaa 70 y. e., BTOporo
u TpeThero cooreTcTBEHHO 100 1 90 y. e. OnpenenuTs ONTUMAIBHBIN IUIAH BBITyCKa WU3JIEIHMH,
o0ecreunBaIUNi TPEIIPUITHIO MAKCUMYM BBIPYYKH.

2. Haiitu omnenky umcna Oa3HCHBIX JOMYCTUMBIX PELICHUH 3ajauyd JIMHEHHOIO
MIPOrpaMMHUPOBAHHUS C N IEPEMEHHBIMH, COJIepKallell M orpaHuYeHUN.

3. Onpenenuts paHr CUCTEMbI OTPaHUYEHUIN TPAaHCIOPTHOW 3aJau, coAepxaien 5
nocTaBIKKOB U 10 moTpeduTenen.

4. [TocTpouts Bce 6a3uCHbBIE TOMYCTUMBIE PELICHHUS] CHCTEMbI OTpaHUYEHUN

—2x1+ 3x2 +x3 = 6,
{x1+5x2—x4= 10.



Bapuant Ne3
1. CocTaBUTh YKOHOMUKO-MaTeMaTH4eCKyl0 MOJIENb 3a1adn. Paruon cocrasisieTcs
U3 JIByX BUJIOB MPOJYKTOB ( 1 2), B KaXKAbI M3 KOTOPBIX BXOJSAT IHUTATEIbHBIC BEIIECTBA
, , . MuHuManpHOE CyTOYHOE NOTpeOsieHHe mnuTareiapbHoro BemiectBa pasHo 100 en.,
BEILIECTBA — 80 en., BemectBa  — 160 exn. Llena 1 eqununel npoaykra 1 cocrasiser 0.2 y.
e., 1 en. nmpoaykra 2 — 0.3 y. e. KonuuecTBo murTaTesbHOrO BEIIECTBA Ka)J0ro Buaa B 1 en.
MPOAYKTA MPHUBEICHO B TaOIHULIE.

IIuTatenbpHbIE BELIECTBA ConepkaHue MHUTATEIIBHOTO  BEIIECTBA B CIUHUIIC
MPOJIYKTa, €.
1 2
A 0.1 0.5
B 0.25 0.1
C 0.2 0.4

Onpenenuth ONTHMATBHBIA pPAllMOH MUTAHUS, CTOMMOCTh KOTOpOTro Oymer
HaVMEHBIIIEH.
2. CdopmynnpoBaTh KpUTEpUN ONTHUMAIBHOCTU PEIICHHUS B 3a/ladye MaKCUMU3ALUU
1eNeBON (QYHKIUU.
3. Ompenenuth yCIOBHE, MPU KOTOPOM ONTHMAIBHOE PEIICHHE IBOMCTBEHHOMN
3aJ1auu SBJISCTCS BBIPOXKICHHBIM.
4. Tloctpouthb Bce 6a3UCHBIE TOMYCTUMbBIC PELICHHUS CUCTEMbI OTpaHUYEeHUN
X1 —x2 + x3 =4,
{2x1 +x2 —x4 = 1.

Bapuant Ne4

1. CocTaBUTh IKOHOMHKO-MATEMAaTHYECKYI0 MOJCIb 33 ayuH. Pammon st
MUTaHUS KUBOTHBIX Ha (hepMe COCTOUT U3 ABYX BUA0B KOpMOB I u II. Oaun kumorpamm xopma I
crout 70 y. €. U COACPKUT 2 €1I. )KUPOB, 5 €. OCNKOB, 2 €1I. YIJIeBoA0B, 4 1. HUTpaTtoB. OauH
kunorpamm kopma |l ctout 30 y. e. u conepxut 4 ex. *KupoB, 3 ex1. OeIKOB, 6 e1. yrIeBOA0B,
3 en. uurpatoB. CocTaBUTh HamOoJiee [ICIICBBIA pAIMOH TUTAHWS, OOSCIICUNBAFOIINN
CoJiep>)KaHue XUPOB HEe MeHee 6 en., OenkoB He MeHee 10 en., yrieBojoB He MeHee 7 e,
HUTpATOB He Oosee 12 en.

2. Onpenenuth  ycjaoBHe, TMpU  KOTOpOM  oOmas  3ajada  JIMHEWHOTO
MIPOrPaMMHUPOBAHHS HMEET 00JIee OJTHOTO ONTUMAIBHOTO PEIICHUS.

3. Haiiti u3MeHeHne OleHKH cBOOOAHOM KiteTKH ( , )B TPAHCHOPTHOM 3a/1a4e, eCiu
K CTPOKE MaTpPHIIbI 3aTPaT J00aBISCTCS MONIOKHUTEIbHBINA oTeHIman (+1).

4. [TocTpouThb Bece OA3MCHBIE TOMTYCTUMBIC PEIICHHUS CHCTEMbI OTpaHUYICHUN

—4x1+ x2 + 2x3 = 12,
{6x1 + 5x3 — x4 = 30.

HrepanuoHHbIe METOABI.
3ananme Ne 1.



BEBITHCIHTE H HaledaTaTh TaOIHIy TPEX QYHKIHH y. 2. .

ApPIyMeHT X MeHAeTCH 0T X J0 X ¢ IaroM /7. @YHKIHA y 3aJaHa CXOIAMIHMCS PATIOM.
CYMMY KOTOPOTO HaJ0 CYHTATh J0 TeX MOp. ITOKA ero OUYepeIHOH WIeH He CTaHeT IO MOIYIIo
MEHBIIIE 3aJaHHOT 0 MAaJIOro IMOJI0KHTENBHOIO €.

PaccMoOTpeTh 3amaqy IpH HECKOIBKHX Pa3THIHBIX €.

TaGnuuy NpeacTaBHTb B CIIeAYIOIIEM BHIE:

BEIPOBHATH TaHHbIE B TaOIHIE ¢ MOMOINBI0 GyHKIHH cout.width(). cout.precicion().

BapuanTs!.
4.
1 2x7 2% 2%
y=1-=2 -
- A1 1
PR 2! 4! 6!
y=X——+———"+.. Z=coslx:
35 7
z = arctg x; w=y-2
N T
HJ:J;_i‘ .-0=D. .?('k=—. :‘?=C|'.'D5?T.
Xp=-0.5. x, =05, h=0.1, -
2 5.
2 5 B33 0 7y
y=l-x+——-—+... y=2x+ + +
21 3 3! 5! 7!
;=¥ z=sh2x:
W=y—2I: w=y-—1I:
xﬂz—l_ xkzl‘ h=ﬂ.2. Iﬂ=—0.5. Xk=05 h=D.1.
3.
L 6.
y_jx_25r3+2:'x‘_2’x’ .
o3 s 2250 2%t 2%S
. v=1+ + + +...1
Z =sin2x; 2! 4! 6!
w=y—2I: z=ch2lx:
T T T )=y —2Z;
Iﬂ=——. Ik=_. h=_. " Jf
4 4 20 x,=-0.5. x, =05, h=0.1.



2°x 2 2
y=—| 2x+ + +
2 3 4
z=In(1-2x)
W=y-zZ
X, =—0.25, x,. =0.25. h=0.05
8.
2252 23,3 4,4
y=2x— + — +
2 3 4
z=In(l+2x)
W=yv—=Z
X, =—0.25, x, =0.25, h=0.05
9.
, x 1A
V=X +—+—+—+.
2 3 -+
1
z=In >
1—x~
WwW=y—=

10.




3aganmne Ne 2,
Haiitu Touky Muaumyma  Gydokuuu () HA OTpe3ke [ , |C TOYHOCTBIO = u
MUHHMaIbHOE 3HaucHue ().
[IpUMEHUTH METO/IBI:
1)  oOrero moucka;
2)  JeleHHS MOIOJIaM;
3)  30JI0TOrO CCUEHUS;
[MToacunTaTh YHCIIO UTEPALIUI, YUCIIO BhIYMCIeHUH QyHKIMK ( ) W CPaBHUTH PE3YJIbTATHL.

3aganmne Ne 3.

Haiitu touky munumyma  ¢gynkoun () Ha orpeske [ , ]c TouHOCTBIO = u
muHEManbHOe 3HaueHume ( ) (BeIOpaTh HavajbHOE NpUOIMKEeHMEe Ha otpeske [ , |)
CIIEYIOIMMU METOIAMHU:

1)  Herorona-Padcona;
2)  KBa3suHBIOTOHOBCKHM (C anmpoKCUMAIHei TPOU3BOIHOMN).

IMoacuwnraTe 4wciao urepaimii u umcio Bbuuciaennd ¢yuxmuu (), (), () cpaBauHTH

PE3yJIbTAaThI.



—

._f{'.::):.x‘j 2x+ e_'T_,.[I_;I,SI

[

. fl{x)=1e x - 2sin x, [ﬂ; oy 4]

Cf(x) =1+ 17 v e, 0]

LIFN]

4. f(x)=x*+4x7 -32x+1, [1,5;2]

Lh

I - P
.f(.t)=;x - X +;.1:‘ - X, [I,'I,S]

o

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

7. flx)=5x" — 87 - 20x, [3:3,5]

8. flx)= ;x‘? -Sx+xinx, [1,5;;’]

9. flx)=xsinx+2cos x, |- 51—

10. f{x)=x"+ 8"~ 6x° - 72x+ 90, [1,5;2]

1L f(x)=x"+ 35" + 6x 1, |- 1;0]

12. f(x)= wxjm—— [ﬂ:rl]

13. f(t)—t + 2 1.1 —=

4. f(x)=—"-2x ,3,5,4‘,5'
S(x) 2 3,5:4,5

15. fifx)=e" - ;.1:':' + 2x, [— 1_,5;—1]_



16. f(x)=x" 2297 4 dxn 1, [- 10|

17. f(x)=x’ - 5x° + 10x° - 5x, [- 3;-2]

18. f(x)=x"+3x(inx- 1), [0,5;1]

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

20. f(x)=(x+1)* - 2x°, [- 3;-2]

21. fi(x)=3(5-x)* + 2x°, [1,5;2]

2. fix)=-x"+3(1+x)| 1+ x)-1], [-0,5;0,5]
2. flx)=2+x+xF —tn (1+ x77) - 2xarctg X', |0,5:1]
4. f(x)=x-Inx, |[0,1;2]

25. f(x)=x" —sinx, [0;7 /2]

26. f(x)=x+ x*+x+ 1 [- 12

2. fix)=e + 2, [0.1:2]
"

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

30. f(x)=x"+e*, [0;:1]

3ananue Ne 4.
Pemute 3agaqy MHOrOMepHOW 0€3yCIOBHON ONTUMH3AIINH.
Haiitu Mmunumym pyskimn () € TOYHOCTBIO =
1)  MeTOoaOM rpagMeHTHOTrO CITYCKa,;
2)  MeTtoaoM Mapksap/Ta.
CpaBHUTH METO/BI, VI YETO HANTH YHCIIO UTEPAIMid, YUCIIO BBIYUCICHUH QYHKINY U ee
MPOM3BOIHBIX.



Ne DYHEIHA
Bap.
L f(x)=x +2x +ex‘+“—x1+2¥2.
2. f(x)= .,f*r +¥ +1+0.5x, —0.5x,.
3. f(x)=x] +2x) +x]x0 +2x, + x,.
4. f(r):rfﬁﬁﬂos(rlﬂz)
S, n
f(x)=y1+2x] +x3 et X, — X,.
6. f(x)=x,+5x, et
T Fx)=x!+x +J2+x +x5 —2x, +3x,.
8. X X
f(x)=2x +3x; —sin(- > )+ x,.
9. | f(x)=In(1+3x] +5x3 +cos(x, — x,)).
0.1 f(x)=x] +e"™ +4x, +3x,.
1L. f(x)=x, +2x, +4,1'x1‘? + xg' +1.
12. 1 f(x)=2x,—5x, + g0
3. - 2 2
! f(x):2\/n+xf +2x;, +3x; — X, — X,
14. 2 2 2.2
fx)=x+2x2 +x2x +2x,—x, + €57 |
13- f(x)= 4\/1 +x] + x5 +3x7 +x, - 2x,.
16. flx)= 2.?14 + x; + xf:r;' + x; + xl‘?x; + X, + X,.
17.

f(x)=x] +5x; +2x; +cos(x, — x, + x,).




18 f(x)=e" +In(4+x? +2x).

1,52, 2
N +Ixy+x3

19. f(x)=x+x,—5x;+e

SR S S I s 2
FX)=x+x; +x,x, 45+ x5 +2x] +x, +x;.

01 oy —x
= . ¥ 7 7 X X, —X
f(x)=2x; +x, +4x; —2sin————
-
22, g 2,22 2.2
F(x)=2yx; +3x, +3+x5x; —x, — X,.

g . 2 2 2.
3 fX)=x—x,+x, +x; +e' "

24. . = T
flx)=x+x+x+ %m +et

5. | 5 .
T f(X) =40+ x5+ 3+ x] + x5 +sin(x, +x,).

2,2, 3
X +x3+Xx3

2 .
26| f(x)=x,+10x,—3x,+e

27 . 1 ;

o f)=eT +(x+x,+x,).

28 g X, — X, + X,
f (:r) = 3.*(‘12 + 1f + Z.x*_f —jcgg%

29. | f(x)=2x] +3x] —sin(x, +2x,).

3 . - L 2 .: : -
O | F(x)=3x2+x2 +€%™ —x, +3n,.

3ananue Ne 5.
Pemmts 3a1auy MHOrOMEpHOI 0€3yCIIOBHOM ONTUMHU3ALUY.

Haiiti Muaumym dyskimn () € TOYHOCTBIO =
1)  meronom mTpadHbIX QYHKIMH UK METOIOM OapbepHBIX (HYHKIIHIL.
2)  MeToaoM (HaKTOpOB.
CpaBHHTBH METOJIBI, JJISl YETO HAUTH YHMCIIO UTEPALNi, YUCIIO BEIYUCICHIA (DYHKIIUU H T.JI.



Ne

Bap.

DYHKITHI

f(x)=10x, — x,.
X, —4x,+x;+3<0,

.Tf + 4.1:3 —4x, -4<0.

=

. 7 2
Jfx)=x; =3x, +x;.
2 .
x, —2x, =0,

-x, +x,=0.

f(x)=x] +9x; —12x, —36x,,

—l=x <4 I=x, <2,

f(x)=2x +x,.

(x;—4) +(x,—2)" <.

L

f(x)=21+x] +2x7 +x, +x,.

S5=x =8 l=x =10

f(x)=x] —8x,+x],

X +(x, -4 9.

f(xX)=x] +x3 +x; +x,+x, +X,.

. .

f(x)=x] +x5 +x] —4x, —6x, - 2x,,

2x, +x;=2.

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

2x, +x, =2

10.

flx)=x] —x,.

2x, - 2x, <.




L f(x) = x] +x3 —20x, —30x,.
2x,+3x, <13

2x,+x, £10.

LI | f(x)= T1 + x‘ —10x; —15x,.
5x,+13x, <351

15x, +7x, =107.

B f(x)=x] +x3 —4x,.
2x,+3x, 6.

4| f(x)=x] + x5 —5x,—10x,.
9.\'1 +8x, =72,

x, +2x, =10.
I5.| f(x)=x] —2x, - 2x,,

2x,+3x, 6.

2x,+x, =4

16.| f(x)=x; +2x —2x, +x,.
X, +3x,+2x; 26,

3x,+x, +x; < 2.

7 flx)=x3 —x,—2x,,

”x‘ +2 1:_6

181 f(x)=x] +x7 —6x,—3x,.
1‘1" + .1‘_; <9.

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

20.

f(x)=a] —6x,+x3.

x)+(x,+4) <9.

3agaHus AJ1s1 CAMOCTOATEIbHOM padoTHI.

3aganue 1. [IpoBecTu nBE UTEpalyiyi METOJIOM HAUCKOPEUIIETO CITyCKa B 3ajaye
HGJ‘II/IHGI/IHOFO IporpaMMupoBanus 0e3 orpanndenuid. Hauwnas w3 ucxogmon Touknm X0 =
(Xl X' f U Haxodsl OJHOMCPHBIC MHUHUMYMBI Ha Ka)KIIOI/I HUTCpallU aHAJIUTUYCCKH,
I/Icnonbsyﬂ HEOOXO/MMOE YCJIOBHE CYIIECTBOBaHHME OJKCTpemMyMma. [lokazate Ha rpaduke
HaIlpaBJICHUA CIIyCKa W IOCJICAOBATCIBHBIC HpI/I6J'II/I)KCHI/I}I K TOYKC MHWHUMYMaA. Brraucnuthb
3Ha4YeHHUE 11eJIeBON (PYHKIUU B UCXOAHOM TOUKE U MOCIEAYIOIUX MPHUOTKECHUSIX.



1) f(x1,x2) = 4x% + x2 — 4x1 — 2x2 (min) ;
2) f(x1,x2) = 202+ 222 — 201 — 2x2 (min);

3) f(x1,x2) = x2 +x2 — bx1 — 4x2 + 20 (min );
1 2

4) f(x1,x2) = 10 x1 + 10 x2 — 5x2(max );
5) "f(x1,x2) = 5x1 +5x2 — x21 — xzz(max ;

6 f€x1, XZ% =4 x1 + 6x2 — x*— 13(max );
7) f(x1,x2) = 5x1 + 8 x2 — 2x2 — 2x%2(max );
1 2
8) f(x1,x2) = —6x1 + 2x2 + 2x2(min"  );
1 2

3aganue 2. Jlana 3ajaya ¢ HEJIMHEWHOW IeneBOW (YHKIUEH W JTWHEHHOW CHCTeMOM
OTpaHUYCHUH.
Ucnone3ys rpadudeckuii MeToa, HATH TI100aTbHbIE SKCTPEMYMbI () YHKITUU
L= (x1+a)?+ (x2 + b)?
MPY OTPAHUYECHUSAX

aiixi1 + aizxz < bi;
{azixi+azxz < bz;
x1;x2 =20

3navyenns K03(pPUIneHToB 1eneBoi PyHKIUN U CUCTEMBI OTpPAaHHYCHHIA:

Ne BapuanTa 1 2 (3 |4 |5 |6 |7 (8 |9 |10
[TapameTpsl
a S5 |6|-1 |-2|-3|-1|-83|-2]-2|1
b 4 1-2-1 |-1(-4|-1|-1]-6|-2|-1
a1 5 2 |5 |2 (3|3 |3 |3 |6 |6
a2 -4 |5 |4 |5 |8 |5 |8 |5 |7 |7
b1 -20 |20 |-20 |20 (24 | 15|24 |15 |42 |42
azy 3 2 |3 |2 |4 |5 |4 |5 |3 |3
azz 2 112 (1 |7 |3 |7 |3 |-2]|-2
b2 30 |10({30 (10|28 |15|28|15|-6 |-6

3apanue 3. J[ByM npeanpusaTUsAM HA IIITh JIET BBIAEIEHBI cpeacTBa B KoaudecTBe a=2000
neH. en. 3BecTHO, YTO T0OXOA OT X €QMHMI] Ha IepBOM Mpeanpustiuu paseH f1(x)=5x, oT y neH.
eAuHUIl Ha BTopoM mnpennpustuu — f2(y)=6y neH. enunun. K KOHIly rojga ocTaTok CpelcTB
paBern cootBercTtBeHHO (1(X)=0,8X, @2(y)=0,3y. Kak pacmnpenenutb cpeacTtBa MeEXIy
OpEeaNpusATHAMHM, YTOOBl OO0muMi noxon Obul HauOonpmmM? Pemmth 3agady MeToIOM
JUHAMHYECKOI0 IPOrpaMMHUPOBaHUS.

3ananme 4. Haiitu rpadudecku pemieHre 3a7addl BBITYKJIOTO MPOTPAaMMUPOBAHUS.
CocraButh QpyHKIHMIO Jlarpanka v HaAliTH ee CeIOBYIO TOUKY.

Z(x1,x2) =2 — x2 — 2x2 > max;
1 2



x2 <4 —xf;
{x1+x2=21;
x1=0;x2 > 1.

KonTtpompyemsie komnerenuuu: OIIK-1, OITK-3.

Oyenka komnemenyutl OCywecmeasiencs 6 coomgemcemauu ¢ maoauyeii 4.

Bomnpocsl k 3aueTy ¢ OLEHKOH

JIvHeHbIE U HEIMHENHBIE 3a]1a4M ONTUMU3ALINH.

[ToBepxHOCTH ypOBHS (PyHKIMU N TepeMeHHbIX. JINHUN ypOBHSL.

YcrnoBHBIN 1 6€3yCIIOBHBIN 3KcTpeMyM. JlomycTimast 001acTh.

Heo0xoanMeie ycioBust SKCTpemMyMa 1esIeBOi (QyHKITHH.

Bropoii nuddepennman nenepoit pynkuu. Matpuma [ecce.

JlocTaTouHbIe YCIOBUS SKCTpEMyMa LeNeBON (HyHKIUH.

YpaBHEHUS CBA3M B SKCTPEMAaIbHBIX 3a7a4ax. MeTtoa MHOxuTenei Jlarpanxa.
Brinykiible MHOXKECTBA B N-MEPHBIX MPOCTPAHCTBAX, UX CBOICTBA.

© oo No Ok owdPE

AnrebpanuecKue U aHATUTUYECKHE CBOWCTBA BBITYKIIBIX (DYHKITHIA.

[EEN
e

3aJ1aya BBIIYKJIOTO POrpaMMHUPOBAHUSI.

[EEN
=

["'eomeTpHUeCKIiT METO PEIICHHS 3379 BBITYKJIOTO IIPOTPaMMHUPOBAHHUSL.

12.  TlocranoBka 3amauu JmHeWHOro mporpammupoBanus (3JIII). OOmas wu
KaHOHHYECKasi ()OPMBI.

13.  CaoiicTBa onopHoro perenus 3JII1.

14. O6mmas cxema cuMIUIeKCHOTo MeTosa pernenust 3JII1.

15.  CgoiicTBa ONTUMABHBIX pEIIEHUH 3a/1aun JIMHEHHOT0 MPOrpaMMHUPOBAHUS.

16.  Kpurepuit ontumansHocTH pemenus 3J1I1.

17. IlonsiTHE ABOMCTBEHHOCTH B INHEWHOM IIPOrPAMMHUPOBAHKH.

18.  CaoiicTBa penieHui B3aMMHO ABOHCTBEHHBIX 3a/1a4.

19.  TpancnopTHas 3aa4a 110 KPUTEPUIO CTOUMOCTH. OTKPBITAs U 3aKPHITAast MOJIEIH.

20.  Merobl HOCTPOCHUS HAYAIBHOTO OTIOPHOTO PEUICHUS TPAHCIIOPTHOW 3a/1a4H.

21.  Kpurepuu onTUMaIBLHOCTH Oa3MCHOTO PEIICHHS TPAHCIIOPTHOM 3a1a4H.

22.  Merox NOTEHIMATIOB PEIIEHUs TPAHCIIOPTHOM 3a/1auH.

23.  IlpubnmkeHHOE pelIeHUe 3a/1a9 BBITYKJIOTO TPOrpaMMHPOBAHUSI.

24.  I'papueHTHbBIE METOIbI PEIICHUS 33124 HEJIMHEHHOr0 IporpaMMupoBanus. Meton
CIyCKa.

25. Mertoa nocienoBaTeabHOM 0€3yCcIOBHON MUHUMU3AIINH.

26. ITocTaHoBKa 3a7a4 BApUAIMOHHOTO UCYUCIIEHUS. Y paBHEHUA Dujepa.

27.  TlocTpoeHune SKcTpeMaieil B 3a/1a4ax BApHAIIMOHHOTO UCYHCIICHUS.

28.  Meron mtpadHbIX QYHKIHUI.

Kontpomupyemsie komnerenuuu: OIIK-1, OITK-3.

Oyenka KomnemeHyull OCyujecmeisiemcs 8 coomsemcmeuu ¢ maonuyetl 4.
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