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Pa3padoruukmu:

JlouenT xadeaps Briciieit MaTeMaTuk, K.H., ToieHT Ewmrymesa I
IL

@DoH/T OLICHOYHBIX CPEJICTB MO AUCIUIUTHMHE (MOIYJII0) COCTABIICH B COOTBETCTBHH C TPEOOBAHHUSIMU
®OI'OC BO no nanpasnenuto noarotoBku 21.03.03 T'eome3us W AUCTAHIMOHHOE 30HAMPOBAHUE,
YTBEPKJACHHOTO MpukazoM Munooprayku ot 12.08.2020 Ne 972

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 Teonesuuecknit | [Ipexcenarensb ITonosues O. B. Paccmorpeno | 11.12.2023, Ne
(baxynsrer YYEHOI'0 COBETA 7/23
¢axynbTera




1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

OIIK-1 Criocoben pemiath 3aaa49u MPoPeCCUOHATBLHON ASATEIFHOCTH MTPUMEHSS MAaTEMaTHUECKUE U
€CTECTBEHHOHAYYHbIE 3HAHUS

OIIK-1.1 JleMoHCTpHUpyeT 3HaHUS MOJCIMPOBAHMS OTAEIBHBIX (ParMEHTOB TMpoIlecca,
MaTeMaTH4ecKOro aHaiu3a, BbIOOpa ONTHUMAIBHOTO BapUaHTa Uil KOHKPETHBIX YCIOBHUU NpHU
CO3/laHUU JIOKyMEHTALlUN

3name:

OIIK-1.1/383 OcHOBHBIE MaTEMaTUYECKHE M E€CTECTBEHHBLIE METObI, IO3BOJISAIOIINE
pemarh mpoheCCHOHANIbHBIE 3a1aun

Yuems:

OIIK-1.1/¥YM2 BbIsBUTH TiepedeHb MOIXONAIIMX Ul PELICHUs KOHKPETHOW 3ajadu
METOJIOB MaTeMaTH4E€CKOW MHTEpIpEeTaIuu Ipolecca

Brnaoemw:

OIIK-1.1/HB2 HaBplkaMM coO3J4aHHS MaTEeMaTHYECKHX MOJeNeH, MO3BOJISIOIINX
HAJICIUTh PacCMaTpPUBAEMbIi OOBEKT HEOOXOIWMBIMU CBOMCTBAMH OpUTHHANA, IS
OTJIAJIKY TIPOLIETYPHI PEIICHUS 3a1a491

OIIK-1.2 Wcnonb3yer (yHIaMEHTANbHbIE 3HaHUS B NMPO(ecCHOHATHHON NeATeNbHOCTH IS
pelIeHns 3a1a4d oTpaciu

3name:

OIIK-1.2/383 O cBsa3u reone3un ¢ (QyHAaMEHTAIBHBIMH HayKaMH, Ha KOTOpBIE
OTIMPAETCs BECh €€ HHCTPYMEHTAPHI

Ymems:

OIIK-1.2/¥YM2 OnucaTh ¢ UCTOIB30BAHUEM MaTEMaTHYECKOTO arapara MmpOUCXOISIINe
TIPOIIECCHI

Brnaoemw.:

OIIK-1.2/HB3 OCHOBHBIM MaTeMaTHYECKHUM arapaToM JJIs PeIIeHUs 3a7a4 reoe3un

OIIK-1.3 AHamu3upyeT NPUYMHBI CHIKEHHS KauyeCcTBAa TEXHOJOTMYECKHUX TMPOLECCOB H
npemnaraetT A(OQPeKTUBHBIE CMOCOOBI TOBBIIMICHUS KadyecTBa IPOM3BOJICTBA pPAbOT mpu
BBINIOJTHEHUH PA3IUYHBIX TEXHOJOTMYECKUX OMNepaluid ¢ y4eTOM OTEYECTBEHHOTO H

3apy0eIKHOTO OIBITOB c MIPUMCHCHHEM reornH(OPMAITMOHHBIX CHCTEM,
MH(OPMAITMOHHO-TEJICKOMMYHHKAITAOHHBIX TEXHOJIOTHH, JIeJaeT pacyeThl MOCTPOCHUH
3name:

OIIK-1.3/3813 Anmapar, MpUMEHSIEMBIN Il OMMMCAaHUSI U3MEHEHHsI O0ObEKTa C TCUCHUEM
BpEMEHU

Ymems:

OIIK-1.3/¥YM2 MopenupoBaTh pa3iMyHble CLIEHAPUU H3MEHEHHUS O00BEKTa C TEeUCHHEM
BPEMEHU

Braoems:

OIIK-1.3/HB2 CriocoOHOCTBIO MHTEPIPETUPOBATH TMOJYYCHHBIC YHMCICHHBIC 3HAUYCHUS
XapaKTEePUCTUK, OTPAXKAIOUINX U3MEHEHUE 00bEKTa C TEUEHHUEM BPEMEHHU

OIIK-1.4 JleMOHCTpHpYET HaBBIKM HCIOJb30BAHUSI COBPEMEHHBIX MHCTPYMEHTOB U METOIOB
BBITIOJTHEHHSI KOMILJIEKCA CIEUHUAIbHBIX pabdOT MO KOHTPOJII TMPOEKTOB, CBSA3aHHBIX C
OCJIO)KHEHUSIMHU, BOSHUKAIOIIUMHU ITPH MPOU3BOJCTBE padboOT

3namo:
OIIK-1.4/3u3 CoBpeMeHHBIE TOCTHKCHHUS MaTEMATUKH
Ymemu:



OIIK-1.4/YmM3 Hcnonbs3oBarh
npodecCHOHANBHBIX 3a1a4d

Braoems:

OIIK-1.4/HB2 CrniocoOHOCTBIO HCTOJB30BaTh COBPEMEHHBIC HAy4YHBIC Pa3paOOTKH IJIs
aHaJIM3a MPOUCXOJSAIINX MPOIECCOB M KAY€CTBEHHOW OLIEHKH IMPOBEICHHBIX pa0doOT

OIIK-1.5 JlemOHCTpHpYEeT HaBBIKH pPa3pabOTKW TEXHUYECKOW JOKYMEHTAIlMHM W PadodYuX

MIPOEKTOB
3name:

OIIK-1.5/3n3

HUctounnku

pa3MenIeHus HCCIIEI0BATEILCKAX pabor o

npodeccroHaIbHON TeMaTHUKe

Ymems:

OIIK-1.5/¥M3 OcymiecTBasTh HOUCK U BBIIENATh HYKHYIO MH(OpPMALIMIO 110 TEeMaTHKe
UCCIICIOBAHUS

Braoems:

OIIK-1.5/HB3
HCCIENOBaHUNA C

Hasrikamu
LEIIBIO

MHTEpIIpeTaluu
MIPUMEHEHUS

pE3yJIBTaTOB
CYIIECTBYIOIIHNX

OTyOJIMKOBaHHBIX
HapabOTOK

COBEpUICHCTBOBAHUS METOIOB pelIeHus MpoheCcCHOHABHBIX 3a1a4

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUSA KOMIIEeTeHIM A

[Inanupyemeble YpoBeHb Kpurepuu onennBanus (nepeueHsb chopMUpPOBaHHBIX
pe3ynbTaThl OCBOCHUS |OBJIAJICHUS NJIK/3YB 1o ypoBHSIM OCBOCHHS)

MIPOrpaMMBbI

OIIK-1 Cnocoben [ToBpimennsiit  |MJIK OIIK-1.1 JleMmoHCTpUpYyeT 3HaHUS MOACITHUPOBAHUS

pelarh 3a1a4u
npodeccuoHaNbHON
ACATCIIbHOCTU
MIPUMEHSA
MaTeMaTnudcCKue n
CCTCCTBCHHOHAYYHBIC
3HAHUA

OTJENIbHBIX (hparMeHTOB Mpoliecca, MaTeMATUIECKOTO
aHaJM3a, BHIOOpa ONTUMAJILHOTO BapuaHTa JiIs
KOHKPETHBIX YCJIOBHM MPHU CO3aHUH JOKYMEHTAIlUU

3HaTh:
OIIK-1.1/383 OcHOBHBIE MAaTEMaTHYECKHUE U
€CTECTBEHHBIC METO/IbI, TO3BOJISIIOIIUE PEIIaTh
npodeccuoHanbHbIC 3a/1a91

VMmeTs:
OIIK-1.1/YM2 BBIsSIBUTP NTepEUYCHD MOAXOISAIIUX JIIIST
pelIeHUs] KOHKPETHOM 3aJ1a4ll METOJIOB MaTeMaTH4eCKOM
WHTEpIpETAIH Tpoliecca

Bnanets:
OIIK-1.1/HB2 HaBreikaMu co3maHusl MaTeMaTHYEe CKUX
MOJIEJIEeH, MO3BOJISIONINX HAICIUTh PACCMAaTPUBAEMBIi
00BEKT HEOOXOAMMBIMK CBOMCTBAMH OpUTHHAA, JIJIS
OTJIAJIKU TIPOLIETYPHI PEIICHUS 3a1a491

MK OIIK-1.2 Mcnonp3yeT GpyHIaMeHTaIbHbIC 3HAHUS B
npogeCcCHOHABHON AEATENbHOCTH ISl PELICHHUS 33134
oTpaciu

3HaTh:
OIIK-1.2/313 O cBsa3u reonesnu ¢ PyHIaMEHTATbHBIMU
HayKaMH, Ha KOTOPBIE OITUPACTCS BECh €€
UHCTPYMEHTApUU

CHELUAIU3UPOBAHHYIO JIUTEPATypy [UI peLIeHUus

TSt




VYMeTh:
OI1K-1.2/YM2 Onucars ¢ UCHOAb30BAHUEM
MaTeMaTHYECKOro arnmapara mpouCXOIIHe MPOLECChI

Bnanets:
OIIK-1.2/HB3 OCHOBHBIM MaTeMaTHUYECKUM amaparom
JUISL pEIIeHuUs 3a]1a4 Te0/1e3Un

NJK OIIK-1.3 Aranu3upyer NpUUruHbl CHUKECHUS
KaueCcTBa TEXHOJIIOTMYECKUX MPOLIECCOB U MIPEIaracT

3¢ deKTUBHBIE CITOCOOBI MOBHIIICHNUS KaueCcTBa
IPOM3BOJICTBA PA0OT MPH BHIIOTHEHUH Pa3IMYHBIX
TEXHOJIOTMYECKUX OIEpalvii ¢ yUeTOM OT€4ECTBEHHOIO U
3apy0eKHOT0 OMBITOB C MPUMEHEHUEM
reOMH()OPMAITIOHHBIX CUCTEM,
UH(POPMAITMOHHO-TEIEKOMMYHHUKAITHOHHBIX TEXHOJIOTHHA,
JIelaeT pacyeTsl MOCTPOCHUMN

3HaTh:
OIIK-1.3/313 Anmapar, npuMeHsIeMbIii 1J1s1 ONTUCAHHS
U3MEHEHUS 00bEKTa C TCUCHHEM BPEMEHHU

YMmeTs:
OIIK-1.3/YM2 MonenupoBarh pa3InyHbIe CIICHAPUN
U3MEHEHUS 00bEKTa C TEUCHUEM BPEMEHHU

Bnagers:
OIIK-1.3/HB2 CriocoOHOCTHIO HHTEPIPETUPOBATH
IIOJIyYEHHBIE YHCJIEHHBIE 3HAYEHUS XapaKTEPUCTHUK,
OTpaKaloIIMX U3MEHEHHE 00bEKTa C TeUEHUEM BPEMEHU

NJK OIIK-1.4 JleMOHCTpHUpYET HaBBIKH MCIIOJIb30BaHUS
COBPEMEHHBIX HHCTPYMEHTOB U METOJIOB BBHITIOJIHEHUS
KOMIUIEKCA CTIEUAIBHBIX paboT MO0 KOHTPOJIO MTPOEKTOB,
CBSI3aHHBIX C OCJIOKHEHUSIMH, BO3HUKAIOIUMHU ITPH
IPOHU3BOACTBE PabOT

3HaTh:
OIIK-1.4/3u3 CoBpeMeHHBIE TOCTHKCHHUS MaTEMAaTUKH
YMerTsb:
OIIK-1.4/YM3 Vcnonb30Bath CrieUaIn3uPOBAHHYIO
JUTEpaTypy AJsl peleHus MpopeCcCUOHANBHBIX 3a7a4
Bnanets:
OIIK-1.4/HB2 CriocoOHOCTBIO UCTIONH30BATh
COBpPEMEHHBIC HAayYHbIC pa3paOOTKH I aHATN3a
MPOUCXOSIINX MPOIECCOB M KAYECTBEHHON OLICHKH
NPOBEJIEHHBIX PadOT

MK OIIK-1.5 JIeMOHCTpUpYET HAaBBIKH Pa3padOTKU
TEXHUYECKOW JOKYMEHTAIMH U pabounX MPOEKTOB

3HaTh:
OIIK-1.5/313 McToYyHHUKH pa3MeneHHs
UCCIIEIOBATENIbCKUX paboT Mo mpogeCcCHOHANBHOM
TEMaTHKe




YMmeTs:
OIIK-1.5/¥M3 OcyuiecTBasTh MOUCK U BBIACIATH HY)KHYIO
UH(OPMAIUIO TI0 TEMAaTHKE UCCIICIOBAHUS

Bnanets:
OIIK-1.5/HB3 HaBblkamu HHTEPIIPETAIIN PE3YIbTATOB
OITyOJIMKOBAaHHBIX UCCIIEOBAHUHN C LIENBI0 TPUMEHEHUS
CYILIECTBYIOIIUX HapabOTOK ISl COBEPILIEHCTBOBAHUS
METO/IOB pellieHus: TpodecCHOHAIBHBIX 3a1a4

BbazoBrrit

NJK OIIK-1.1 JIlemoHCTpHUpYET 3HaHUS MOAEINPOBAHNUS
OTAETBHBIX (hPArMeHTOB MPOLECca, MATEMAaTUYECKOTO
aHasm3a, BHIOOPA ONTUMAIIBHOTO BapuaHTa JJist
KOHKPETHBIX YCJIOBHM ITPH CO3JaHUM JOKYMEHTALlUU

3HaTh:
OIIK-1.1/383 OcHOBHBIE MaTeMaTHYECKHE U
€CTECTBEHHBIC METO/IbI, TIO3BOJISIONINE PEIIaTh
npodeccruoHAIbHEIC 3a/1a49H

YMeTh:
OIIK-1.1/YM2 BoiBUTH NepeueHb MOAXOMSIINX JIIS
peleHuss KOHKPETHOM 3a7a4i METOJJ0B MaTeMaTH4€ECKON
UHTEPIIPETAINH ITpoLiecca

NJIK OIIK-1.2 Ucnonb3yeT pyHAaMEHTATBHBIC 3HAHUS B
npodeccuoHaNbHOM NeATeIbHOCTH I PEIleHus 3a1a4
oTpaciu

3HaTh:
OIIK-1.2/313 O cBsi3u reoae3uu ¢ GyHAaAMEHTATBHBIMHU
HayKaMH, Ha KOTOPBIE OMTUPAETCS BECh €€
WHCTPYMEHTapHil

YMeTh:
OIIK-1.2/YM2 Onucars ¢ UCIIOIL30BaHUEM
MaTeMAaTHIECKOTO armapara MpOUCXOSIINE MPOIIeCChI

NJK OIIK-1.3 AHanu3upyeT NpUuIuHbI CHUKEHUS
KauecTBa TEXHOJIOTUYECKUX MPOIIECCOB U IMpeJiaraet

3¢ dexTuBHBIE CTOCOOBI MOBBIIIEHUS Ka4eCTBA
MIPOU3BO/ICTBA PAOOT MPH BBHITOJHEHUH PA3TUUYHbBIX
TEXHOJIOTUYECKUX OIepalyii ¢ yueTOM OT€4€CTBEHHOIO U
3apy0e’KHOTO ONBITOB C MPUMEHEHHEM
reonH(OPMaIMOHHBIX CUCTEM,
MH(GOPMAITMOHHO-TEJIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTUH,
JIETIaeT PacyeThl MOCTPOEHUM

3HaTh:
OIIK-1.3/313 Anmapart, npuMeHsIEMBbIH J1JIs1 OTTUCAHUS
U3MEHEHUs! 00bEKTa C TEeUEHHUEM BPEMEHH

YMeTs:
OIIK-1.3/¥YM2 MopenupoBaTh pa3iudHbIe CLIEHApUU
U3MEHEHUS 00bEKTa C TCUCHHEM BPEMEHHU




NJK OIIK-1.4 JleMoHCTpHUpYET HaBBIKH MCIIOJIb30BaHUS
COBPEMEHHBIX HHCTPYMEHTOB U METOJIOB BBITIOJIHEHUS
KOMIUIEKCA CTIEUAIBHBIX paboT MO0 KOHTPOJIO MPOEKTOB,
CBSI3aHHBIX C OCJIO)KHEHUSIMH, BO3HUKAIOIUMHU MTPH
IPOM3BOACTBE PabOT

3HaTh:
OIIK-1.4/3u3 CoBpeMeHHBIE TOCTHKCHHUS MaTEMATHKH
YMerTsb:
OIIK-1.4/YM3 Vcnonb30Barh CrieUaIn3uPOBAHHYIO
JUTEpaTypy AJs peleHus NpopeCcCUOHANBHBIX 3a7a4

MK OIIK-1.5 JIleMOHCTpUpYET HABBIKH Pa3padOTKU
TEXHUYECKOW JOKYMEHTAIMH U pabounX MPOEKTOB

3HaTh:
OIIK-1.5/313 VcTOYyHHUKH pa3MeneHHs
UCCIIEIOBATENIBCKUX paboT Mo mpogeCcCHOHANBHOM
TEMaTHKe

YMmeTs:
OIIK-1.5/¥M3 OcyuiecTBasTh MOUCK U BBIACIATH HY)KHYIO
UH(POPMAIUIO TI0 TEMAaTHKE UCCIICIOBAHUS

[ToporoBbiii

NJK OIIK-1.1 IemoHCTpUpYET 3HAHUSI MOJIETUPOBAHUS
OTJENIbHBIX (hparMeHTOB Mpollecca, MaTEMATUIECKOTO
aHaJM3a, BHIOOpa ONTUMAJILHOTO BapuaHTa IS
KOHKPETHBIX YCJIOBHM MPHU CO3aHUH JTOKYMEHTAIlUU

3HaTh:
OIIK-1.1/383 OcHOBHBIE MAaTEMaTHYECKHUE U
€CTECTBEHHBIC METO/IbI, TO3BOJISIIONIUE PEIIaTh
npodeccuoHanbHbIC 3a1a91

MK OIIK-1.2 Mcnonp3yeT GpyHIaMeHTaIbHbIC 3HAHUS B
npogeCcCHOHALHON AEATENbHOCTH ISl PELICHHUS 33134
oTpaciu

3HaTh:
OIIK-1.2/313 O cBs3u reonesnu ¢ PyHIaMEHTATIbHBIMU
HayKaMHM, Ha KOTOPBIE OITUPACTCS BECh €€
UHCTPYMEHTApUU




NJK OIIK-1.3 Aranu3upyer NpUUruHbl CHUKECHUS
KaueCcTBa TEXHOJIIOTMYECKUX MPOLIECCOB U MPEIaracT

3¢ deKTUBHBIE CITOCOOBI MOBLIIICHHUS KaueCcTBa
IPOM3BOJICTBA PAOOT MPH BHIIOTHEHUH Pa3IMYHBIX
TEXHOJIOTMYECKUX OIEpalfii ¢ yUeTOM OT€4ECTBEHHOIO U
3apy0eHOT0 OIBITOB C MPUMEHEHUEM
reOMH()OPMAITIOHHBIX CUCTEM,
UH(POPMAITMOHHO-TEIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTHA,
JIelaeT pacyeTsl MOCTPOCHUN

3HaTh:
OIIK-1.3/313 Anmapar, npuMeHsIeMblii 1J1s1 ONTUCAHUS
U3MEHEHUS 00bEKTa C TCUCHHEM BPEMEHHU

NJK OIIK-1.4 IeMOHCTpUPYET HABBIKA HUCTIOJIb30BAHUS
COBPEMEHHBIX HHCTPYMEHTOB M METOJIOB BBIITOJIHEHUS
KOMILJIEKCa CTEeUaIbHBIX paboT 0 KOHTPOIIIO MTPOEKTOB,
CBSI3aHHBIX C OCJIO)KHEHUSIMHU, BOSHUKAIOIIUMHU MTPU
MIPOU3BOJICTBE PadbOT

3HAaTh:
OIIK-1.4/313 CoBpeMeHHBIEC TOCTHUKECHUS MAaTEMaTHKH

MK OIIK-1.5 JIeMOHCTpUpYET HAaBBIKH Pa3padOTKU
TEXHUYECKOW JOKYMEHTAIMH U pabounX MPOEKTOB

3HaTh:
OIIK-1.5/313 McToyHHUKH pa3MeneHHs
UCCIIEIOBATENIBCKUX paboT Mo mpogeCcCHOHANBHOM
TEMaTHKe

3. [IIxajga oneHuBaHUSA

OrueHka

Kpurepuu onennBanus (nepeuens copmupoBanabix MIK/3YB)

OTIn4HO

OIIK-1.1 JIemoHCTpUpYeT 3HaHUS MOAEINPOBAHUS OTIEIIbHBIX
(parMeHTOB IpoIiecca, MaTeMaTH4eCKOro aHajlu3a, BHIOOPa ONTUMAIEHOTO
BapHaHTa [l KOHKPETHBIX YCIOBUI NPU CO3/1aHUH T0KyMEHTALUN
OIIK-1.1/313 OcHOBHBIE MATEMATHYECKHE U €CTECTBEHHBIE METOIEL,
MO3BOJIAIONIUE peIaTh NPopeCcCHOHANbHBIE 3aa4H
OIIK-1.1/YM2 BbISBUTH NepedeHb NOAXOMAIMX JUIs peIICHHs] KOHKPETHOH 3a/1a4n
METOA0B MaTEMATUUECKON MHTEPIIPETALINU IIpoLEcca
OIIK-1.1/HB2 HaBbIikaMu cO3gaHMs MAaTEMaTHUECKUX MOAEIEH, O3BOJISIOINX
HAJIeJIUTh PacCMaTPUBAEMBI 0OBbEKT HEOOXOJMMBIMH CBOMCTBAMU OpUTHHAJIA, IS
OTJIaJIKM MIPOLEAYPBI PELLICHUS 3aauu




OIIK-1.2 Mcnonb3yet (pyHIaMEeHTAIbHbIE 3HaHUS B IPO(HeCcCHOHATBHOM
JeSITeIbHOCTH [T PEIICHHS 3a1a4 OTPaciu
OI1IK-1.2/313 O cBs3u reonesuu ¢ pyHIaMEHTaIbHBIMU HayKaMH, Ha KOTOpPBIE
OTIHPAETCs BECh €€ HHCTPYMEHTAPHI
OIIK-1.2/¥M2 Onucars ¢ HCHOIB30BAHUEM MaTeMaTUYEeCKOTO anmapara
IIPOUCXOAIINE TPOLECCHI
OIIK-1.2/HB3 OCHOBHBIM MaTeMaTHYECKHUM aIlllapaToM JJIs PeIICHUs 3a7a4
reoie3uun

OIIK-1.3 Ananu3upyeT NpUUNHBI CHUKEHHSI Ka4eCTBA TEXHOIOIMUECKUX
MPOIECCOB U Mpeanaraet 3PGEeKTUBHBIE CIIOCOOBI MOBBIIICHUS KaueCcTBa
IPOM3BOCTBA PA0OT MPH BHITIOIHEHUH PA3IMYHBIX TEXHOJIOIMYECKUX ONEpaluii ¢
YYETOM OTEYECTBEHHOTO M 3apyOE’KHOTO OMBITOB C IPUMEHEHUEM
reOMH()OPMAITMOHHBIX CUCTEM, HHPOPMAITHOHHO-TEIEKOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH, JIEJIAET pacyeThl IOCTPOCHUM
OIIK-1.3/313 Anmapar, npuMeHseMblIii 1J1s1 ONMCaHU U3MEHEHUS 00bEKTa C
TEUEHHEM BPEMEHHU
OIIK-1.3/¥YM2 MopenupoBaTh pa3iuyHbIe CLIEHApUU U3MEHEHHS 00BEeKTa ¢
TEUEHHEM BPEMEHHU
OIIK-1.3/HB2 CriocoOHOCTHIO HHTEPIPETUPOBATH MTOIyUEHHBIC YNCICHHBIC
3HAUYEHUS XapaKTEePUCTHK, OTPAKAIOIINX U3MEHEHHE 00BEKTa C TEUCHUEM
BpEMEHHU

OIIK-1.4 JlemoHCTpHUpYET HaBBIKK MCIIOJIb30BaHUSI COBPEMEHHBIX
MHCTPYMEHTOB M METO/IOB BBITIOJHEHHUS KOMILJIEKCA CIIEIHAIBbHBIX padoT 1o
KOHTPOJTIO IPOEKTOB, CBSA3aHHBIX C OCIOKHEHUSIMH, BOSHUKAIOUIMMHU TIPU
IPOM3BOACTBE PabOT
OIIK-1.4/3u3 CoBpeMeHHbIE JOCTUKEHUS MAaTEMAaTHUKH
OIIK-1.4/YM3 Hcnonb30BaTh CHEIMATU3UPOBAHHYIO JIUTEPATypy ISl PELICHUS
npodecCHOHANBHBIX 3a1a4d
OIIK-1.4/HB2 CiocoOHOCTBIO HCIIONIB30BAaTh COBPEMEHHbIE HayYHbIE Pa3padOTKU
JUISL aHAJTM3a TIPOUCXOJISIIUX MTPOIIECCOB U KAY€CTBEHHON OLIEHKU MPOBEJCHHBIX
pabor

OIIK-1.5 JleMoHCTpHpYET HaBBIKK pa3pabOTKU TEXHHUUECKON
JOKYMEHTAIMH U pabounX MPOEKTOB
OIIK-1.5/313 VcTOYyHHUKH pa3MeNIeH s UCCIIEA0BATEIbCKUX paboT 110
npodeccCHOHANIBHON TeMaTHKe
OIIK-1.5/¥M3 OcyuiecTBasTh MOUCK U BBIACIATH HY)KHYIO HH(OPMAIIHIO 10
TEMaTUKE UCCIIEIOBAHUS
OIIK-1.5/HB3 HaBbikamu HHTEpIPETAIIMH PE3YJIBTATOB Oy OINKOBAHHBIX
UCCIICIOBAaHUH C LIEJIbIO MPUMEHEHHSI CYIIECTBYIOIINX HapaOOTOK JIs
COBEPILEHCTBOBAHMS METO/IOB pelIeHuUs MPo(ecCHoHaIbHBIX 3a1a4

Xopouio

OIIK-1.1 JIemoHCTpUpYET 3HAHHS MOACIUPOBAHUS OTIEIbHBIX
(dbparMeHTOB MpoIecca, MaTeMaTUYECKOTO aHaIN3a, BEIOOpA ONTHMAIBHOTO
BapuaHTAa JIsi KOHKPETHBIX YCIOBUH MPH CO3IaHUN JOKYMEHTAIIH
OIIK-1.1/383 OcHOBHBIE MATEMAaTHUYCCKHE U €CTCCTBEHHBIC METOIBI,
MO3BOJISIIONIME PelIaTh MpodeccuoHanbHbIC 3a1a91
OIIK-1.1/YM2 BbIsBUTH NepeveHb TOIXOIANIINX I PEIICHHUS KOHKPETHON 3a/1a9H
METOJIOB MaTeMaTHYE€CKOW WHTEPIPETAIINH Tpoliecca

OIIK-1.2 Vcnonb3yeT dhyHIaMEHTaIbHBIC 3HAHUS B PO ECCUOHATBLHOMN
NEeSTENIbHOCTH JIJISl pEelIeHUs 3a/1a4 OTPaCiIH
OIIK-1.2/313 O cBs3u reone3nu ¢ GyHIaMEHTAIBLHBIMH HaAyKaMH, Ha KOTOPbIE
OMMPAETCs BECh €€ MHCTPYMEHTapHii
OIIK-1.2/¥YM2 Onucath ¢ UCIIOIL30BAHMEM MAaTEMaTHYECKOTO armapara
MPOUCXOSAIINE MTPOLECCHI




OIIK-1.3 Ananu3upyeT NpUUNHBI CHUKEHHSI Ka4eCTBA TEXHOIOIMUECKUX
MPOIECCOB U Mpeanaraet 3PGEeKTUBHBIE CIIOCOOBI MOBHIIICHUS KaueCcTBa
IPOM3BOZCTBA PAOOT MPH BHITIOIHEHUH PA3IMYHBIX TEXHOJIOIMYECKUX ONEepamuii ¢
YUETOM OTE€YECTBEHHOTO H 3apyOE’KHOTO OMBITOB C IPUMEHEHUEM
reOMH()OPMAITMOHHBIX CUCTEM, HHPOPMAITHOHHO-TEIEKOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH, JIEJIAeT pacyeThl IOCTPOCHUM
OIIK-1.3/313 Anmapar, npuMeHseMblIii 1JIs1 ONMCaHUs U3MEHEHHS 00bEKTa C
TE€YEHUEM BPEMEHHU
OIIK-1.3/¥YM2 MopenupoBaTh pa3iuyHbIe CLIEHApPUU U3MEHEHHS 00BEeKTa ¢
TE€YEHUEM BPEMEHHU

OIIK-1.4 JlemoHCTpHUpYET HaBBIKK MCIIOJIb30BaHUSI COBPEMEHHBIX
MHCTPYMEHTOB M METO/IOB BBITIOJHEHHUSI KOMILIEKCA CIIEIHABHBIX padoT 1o
KOHTPOJTIO IPOEKTOB, CBSA3aHHBIX C OCIOKHEHUSIMHU, BOSHUKAIOUIMMHU TIPU
IPOM3BOACTBE PabOT
OIIK-1.4/3u3 CoBpeMeHHBIE TOCTHKCHHUS MaTEMATUKH
OIIK-1.4/YM3 Hcnonb30BaTh CHEHMATU3UPOBAHHYIO JIUTEPATypy ISl PELICHUS
npodecCHOHANBHBIX 3a1a4d

OIIK-1.5 JleMoHCTpHpYET HaBBIKM pa3pabOTKU TEXHHUUECKON
JOKYMEHTAIMH U pabounX MPOEKTOB
OIIK-1.5/313 VcTOYyHHUKH pa3MeleH sl UCCIIEA0BATEIbCKUX paboT 110
npodeccuoHaNIbHON TeMaTHUKe
OIIK-1.5/¥M3 OcymiecTBasTh MOUCK U BBIACIATH HY)KHYIO HH(OPMAIIHIO 1O
TEMaTUKE UCCIIEOBAHUS

VYnosierBopuTe
JIBHO

OIIK-1.1 JIemOoHCTpUpPYET 3HAHHS MOACIUPOBAHUS OTIEIbHBIX
¢bparmMeHTOB mpolecca, MaTeMaTHYECKOTo aHajIn3a, BbIOOpa ONTUMAILHOTO
BapHaHTa U KOHKPETHBIX YCIOBUI MPU CO3/IaHUU TOKyMEHTALUN
OIIK-1.1/383 OcHOBHBIE MATEMAaTHUYCCKHE U €CTCCTBEHHBIC METOIBI,
MO3BOJISIOIIUE peniaTh NpodeccruoHalbHbIE 331a41

OIIK-1.2 Vcnonb3yeT dhyHIaMEHTaTbHBIC 3HAHUS B TIPOQECCUOHATBLHOMN
NEeSTENIbHOCTH JIJISl pEelIeHHs 3a/1a4 OTPaCIIH
OIIK-1.2/313 O cBs3u reone3nu ¢ GyHIaMEHTAIBLHBIMH HaAyKaMH, Ha KOTOPHIE
OMMPAETCs BECh €€ MHCTPYMEHTapHii

OIIK-1.3 Ananu3upyer NpUYUHbI CHH)KEHUSI KQ4e€CTBA TEXHOJIOTMYECKUX
MPOIIECCOB | mpeytaraeT 3(hHEKTUBHBIE CTIOCOOBI MOBBIIIIEHUS Ka4eCTBa
MIPOU3BO/ICTBA PAOOT MPH BBHIOJHEHUH PA3TUYHBIX TEXHOJIOTMYECKHUX OTEepaluii ¢
y4eTOM OTE€YECTBEHHOIO U 3apyOe’HOTO OIMBITOB C IPUMEHEHUEM
reonH(OPMaIMOHHBIX CUCTEM, HH(POPMALIMOHHO-TEIEKOMMYHHUKAIITMOHHBIX
TEXHOJIOTUM, IETTAET PACYEThl MOCTPOECHUN
OIIK-1.3/383 Anmapart, npuMeHSIEMBbIH JIJIs1 OTTMCAaHUs U3MEHEHHUST 00BEKTa ¢
TE€UEHHEM BPEMEHHU

OIIK-1.4 JIeMOHCTpUPYET HABBIKK MUCIOJIH30BAHHS COBPEMEHHBIX
MHCTPYMEHTOB U METOJIOB BBINOJIHEHHUSI KOMIUIEKCa CTelHaIbHbIX padoT Mo
KOHTPOJIIO IPOEKTOB, CBSI3aHHBIX C OCIOKHEHHUSAMHU, BO3HUKAIOLUMH MPU
MIPOU3BOICTBE PadbOT
OIIK-1.4/313 CoBpeMeHHBIEC TOCTHUKECHUSI MAaTEMATHKH

OIIK-1.5 JIemoHCTpUpYeT HABBIKH Pa3pabOTKH TEXHUUECKON
JOKYMEHTAIMHN U pabourx MPOEKTOB
OIIK-1.5/313 UcTtouHuKu pa3MeIieHus UCCIIEeI0OBATEIbCKUX padoT 1Mo
npodeccroHaIbHON TeMaTHUKe

Heynosne-
TBOPUTEIHHO

Pesynbrarel 00yueHust He cOpMHUPOBAHBI HA TOCTAaTOYHOM YPOBHE

OrneHka

Kpurepuu onenuBanus (nepeuensb copmupobanasix NJIK/3VB)




3auTeHo

OIIK-1.1 JlemoHCTpUpYeT 3HaHUS MOAEINPOBAHUS OTIEIIbHBIX
(parMeHTOB IpoIiecca, MaTeMaTH4eCKOro aHajlu3a, BHIOOPa ONTUMAIEHOTO
BapHaHTa [l KOHKPETHBIX YCIOBUI NPU CO31aHUH TOKyMEHTALUN
OIIK-1.1/313 OcHOBHBIE MATEMAaTHYECKHE U €CTECTBEHHBIE METOIEL,
MO3BOJIAIONIUE peIaTh MPopeCcCHOHANbHBIE 3aauH

OIIK-1.2 Hcnons3yeT GhyHIaMEHTAIBHEBIE 3HAHUS B POPECCUOHATTLHOM
NESATENILHOCTH JIJIs1 pELIEHMs 3a/1a4 OTPACIIH
OI1IK-1.2/313 O cBs3u reonesuu ¢ GpyHIaMEHTaIbLHBIMU HayKaMH, Ha KOTOpBIE
ONMPAETCS BECh €€ MHCTPYMEHTapUi

OIIK-1.3 Ananu3upyeT NpUUNHBI CHUKEHHSI Ka4eCTBA TEXHOIOIMUECKUX
MPOIECCOB U mpeanaraet 3PGEeKTUBHBIE CIIOCOOBI MOBBIIICHUS KaueCcTBa
IPOM3BOZCTBA PA0OT MPH BHITIOIHEHUH PA3IUYHBIX TEXHOJIOIMYECKUX OTEepaluii ¢
YUETOM OTE€YECTBEHHOTO M 3apyOE’KHOTO OMBITOB C IPUMEHEHUEM
reOMH()OPMAITMOHHBIX CUCTEM, HHPOPMAITHOHHO-TEIEKOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH, JIEJIAE€T pacyeThl IOCTPOCHUM
OIIK-1.3/313 Anmapar, npuMeHseMblIii 1JIs1 ONTMCaHUs U3MEHEHUS 00bEKTa C
TE€YEHUEM BPEMEHHU

OIIK-1.4 JIlemoHCTpHUpYET HaBBIKK MCIIOJIb30BAaHUSI COBPEMEHHBIX
MHCTPYMEHTOB M METO/IOB BBIIIOJIHEHHUS KOMILIEKCA CIIEIHAIBHBIX padoT 1o
KOHTPOJTIO IPOEKTOB, CBSA3aHHBIX C OCIOKHECHUSIMH, BOSHUKAIOUIMMHU TIPU
IPOM3BOACTBE PabOT
OIIK-1.4/3u3 CoBpeMeHHbIE JOCTUKEHUS MAaTEMATHKH

OIIK-1.5 JleMoHCTpHpYET HaBBIKM pa3pabOTKHU TEXHHUUECKON
JOKYMEHTAIMH U pabounX MPOEKTOB
OIIK-1.5/313 VcTOYyHHUKH pa3MeleH s UCCIIEA0BATEIbCKUX paboT 110
npodeccuOHANIBHON TeMaTHKe

He 3auteno

Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTATOYHOM YPOBHE

4. KoHTpOJILHbIE MEPONIPUSATHUS MO TUCHUIIINHE

Bun xonTposns

®dopma koHTPOIIs1/O1IEHOYHOE CPECTBO

Texymuii koHTpons  |KoHTpompHas pabota

IIpomexxyTouHas 3ager
arrecTraus DK3aMeH
Bua koHTpOJISI/ HCOIB3yeMble
Ne HanMenoBanue pasiea Konrpoanpyem OLIEHOYHbIE MATePHUAJIbI
n/n bie U1K T . TpomexyT.
eKymHH arTrecranus
1 |BBeneHne B MaTeMaTuyeCKHil OIIK-1.1 KonTpomnsHnas padota 3auer
aHaIu3 OIIK-1.2 DK3aMeH
OIIK-1.3
OIIK-1.4
OIIK-1.5
2 |duddepennmansuoe ucuucinenue |OITK-1.1 KontpomnsHas padota 3auer
byHkuuu onHo# aewctBuTenpHo |OIIK-1.2 DK3aMeH
MepEeMEHHON OIIK-1.3
OIIK-1.4
OIIK-1.5




HHTerpasbHOE HCYUCIICHHE
(YHKLIMHU OHOM NEpeMEHHOM

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5

KonTponbhas pabota

3auer
DOK3aMeH

Bekropnast anrebpa u
aHAJTUTUYECKasi TeOMETPHS

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5

KonTponbhas pabota

3auer
DOK3aMeH

DneMeHTHI IMHEHHOH anredpsl

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5

KonTponbhas pabota

3auer
OK3aMeH

JuddepenunanbHoe UCUUCICHNE
(byHKIUI HECKOTIBKUX
NEPEMEHHBIX

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5

KonTponbhas pabota

3auer
DOK3aMeH

Kparnble uHTErpassl

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5

KonTponbhas pabota

3auer
DOK3aMeH

DJeMEHTbI BEKTOPHOIO aHAJIN3A.
KpuBonuHeiinsle u
IIOBEPXHOCTHBIE MHTErPaJIbl

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5

KonTponbhas pabota

3auer
DOK3aMeH

Pannr

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5

KonTponbhas pabota

3auer
DOK3aMeH

10

Juddepenunanbubie ypaBHEHHS

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5

KonTponbhas pabota

3auer
DOK3aMeH

5. Ilopsaaok nmpoBeeHsI MPOMEKYTOUHOM aTTeCTAIUN




[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS OO0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C [PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus.: Ixkzamen, 1 cemecmp.
IIpomedxcymounas ammecmayus: 3avem, 2 cemecmp.
Ilpomesxcymounas ammecmayus. 3auem, 3 cemecmp.

IIpomedxcymounas ammecmayus: Ik3ameH, 4 cemecmp.

6. OneHo4YHbBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS

Pa3zoen 1. Beeoernue ¢ mamemamuueckuil anaius
Koumponupyemvie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 1.4. Henpepvignocms ¢hyHxyuil
dopma KOHTpoJIs1/o1ieH0YHOE cpenicTBo: KoHTponbHas paboTa
Bomnpocwi/3ananus:
1. Haiinute obnacts onpeaencHust GyHKIUN

x—35
_v:@(j—f————g—3x+5
\x —10x+24

2. Haiinute MHOXECTBO 3HAYCHUH (QYHKITUH

v=r2+x— X
3. Beruucnure npenensl

- - \ 3 5 3N
(2n* +n+5 ] Nt +3+n—-2 ) 2—4!’1‘}—

a)lim| =———"~| :0)lim : _
rr—)—:cl\ 2 +n+1 ) =+ iﬂni i ||'”_ 2 n=+=| 54 8p°

14+3n) - 2717 3(n+2)—(n+1)n!
T) lim # I) lim (' _'] (' _ )"
== (1+4n)" +2n° e n(n+1)

42fH—'_ + 321‘? . - 3

lim ————: na3n+4 -3 3(11‘ —1]
H—3+a0 .-}_,EH-: _ ﬁ_ii' - ]j_I .
e) - - e} 1 Y s




[ e 1+3/n+2
I 2+4+6+...+2n
%) 1+3+5+...+(2n-1) 3) lim NI cosn,
=T

2
lim [l-i- ‘: + 33 +...+L;].
H)”—Hx 5 5 5 5

4. Beraucaure OpCaciibl, UCITOJIb3Ys S9KBUBAJICHTHBIC OCCKOHEUHO MaJjble

sin x
3 In
lim 2tg”3x . lim [ 2 +1)_ ]iman:tg 5x

= - —x ? sin x —_
a) 0 2xarcsinx @) e -1 B) 0T —e” T)HIHL:
=0 In (1+ arctg 6x)
x -1 . sin3rx

1 :

arcsin 2x -(ems’f —1] 1—
K) T sin8rx

lim : A
1) lim ce)! lnx g lim 1+ czos_x.t_
=0 1= cosx (V1+x 1) L tg’2rx

: 1) lim x(In(x+3)-Ix).

x—0 Y—+ao

1
1+sinxcos3x |sin'x
1+sin xcos2x

B)Ijm[

5. Uccnenyiite nanHple (yHKUIMU HA HEMIPEPHIBHOCTD, HAWIUTE TOUYKU pa3pbiBa, yCTAHOBUTE
UX poJ, HaWIUTEe CKAaYKM B TOYKAX pa3pblBa IEPBOTO poAa, IOONpEAeTHTe (QYHKIHIO IO
HEIPEPBIBHOCTH B TOUYKAX YCTPAHUMOIO pa3pbiBa

| x <2
2)f(x)= 1 : 6)f[.r]=arcctgl; B}f(.t}:-ﬂlh' mpH x <2,
v x 1.t+ 2, mpH x = 2;
sin_.‘c npax =0 Sin|1c| 1
r}f(x): x . i ,‘I}f{x]: e
X
2, mpux =0;

Paszoen 2. /lupghepenyuanvrnoe ucuucienue Qynkyuu 00HoI 0eiicmeumenbHoi nepemenHol
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 2.5. Hccneoosanue gynxkyuii memooamu ougpepenyuaibHoco ucuucieHus
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Haitnure npou3BoaHY0 PYHKITUH

x —10x+24

2. Beruucnute npeaesnsl, HCnoib3ys npaBuiio Jlonurans

. X' —l+hInx In(x-2 _ _ . El
a) ].I.Ill¥: 0) 1(7,): B) lim arcsin x - ctgx; I')lim(cos2x)+ ;
P Ny L 12 ]11(9"( —e ] T30 10
) lim —?r—-_‘arctg Y. ) lim 2xn” x; 8) lim x; K) ].i.m[tg.t}:x—r:
X—+wo 2 x—=0+ T—3+o ¥
e’ —1 S 2

\-'2.1‘—.1‘4 —{f: TX

3)lim———— " H)limsin (x—3)tg—.
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3. Haiinute HanOomnbliee 1 HAUMEHbIIIee 3HaYCHUS (PyHKIHH

. T
y=2sinx+cos2x Ha OTPe3Ke [0; ?] .

4. Uccnenyiite GyHKIUIO U TOCTPOTE ee rpaduk
y=3fx 1) —3fx-1)

5. Haiinure Touku neperunda GpyHKIMN

Pa3zoen 3. Humezpanvnoe ucuucienue QynKyuu 00HoOU nepemenHoil
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 3.9. I'eomempuueckue npuiodcerusi OnpeoeieHHo2o uHmezpaia

dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Haligure crnenyromne HHTErpaibl

-3y
1. _{[2—_‘;3.‘6+£1le j@a&; j{S”‘—%ld\;; j.[Ztg.t+3::tg_t]1dr.
X ; x

2 [xifex® +1dv: xf'ln x+3 sin 2xdx
2 Itﬁx+11jxe chj dx; Jm

dv [4 3x)dx
3 '[.1'2—6.1" 5x° +6\,+18 j..\jgl fx — 32 J.\b 11y +3y?

l: adr dx . dax
ey j

wdr et -1 (x-2)2xe 2

2. Berauciaure cnenyroume MHTETpajbl

3 . e e
) cos Sxdk; Je ‘*‘a‘x I.t3l+.r‘dr; I

i 1 .tx,‘l—lnlx-

1 ) 50 . 1 x 1
6).[(4—‘flcos%dr; Iln%[i{+2]d\;; J[S—2x]e 2d; .[.t-m‘ctgxd\;;
-3 2 LY a

ut—.u

1

3x* 327 +1
B)[

3 2 3
- dv; dx;
SRS | -[‘1'3—,\: —x+1 '.E[\,—Fl] (x* +4) '[ x— 1] ‘+2]

. j dx .
faxt 43 ! ) Gx—0x2
3

sin x sin 3xdx;

o | H

cosX sin” x (1+tg x)dx

o) | — dx: dx: .

);[ al‘ccs" X :[ sin2x
[




3. BeruucnuTe miomaas GUrypsl, orpaHUuYEeHHON acTpOUI0i
r=cos I,
y=sin’t.
4. Beruuciute 00beM Tela, MOJIy4eHHOTO BpalleHueM (pUrypsl, OorpaHMYeHHON TUHUAMUA

y'=4-x, x=0, BOKpyT ocu Oy.

5. Beruucnure JIMHY 1yryd KpUBOM
£ =3coso.

Pazoen 4. Bekmopnasa anzedpa u ananumuyecKkas 2e0Mempusi
Koumponupyemvie M/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 4.9. I[losepxnocmu 6mopo2o nopaoka u Uccied08anue ux opm no KAaHOHUYECKUM YPAGHEHUAM
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. Beiuucnute ckajasipHOE MPOU3BEICHHE

i1 _ Y _ . . f 4
;%b -2a |-(25+3a). np; (7 +35) m cos|a.25 .
\ J o ! \

ectn @ =—5m—67. b=2m+7n, |m|=2. [a|=7. (A.7)=x.

2. Beruuciaure MOAYyIb BEKTOPHOTO MPOU3BEICHUS
[35—!1 o +(—r:|=

ecm @ =21 +2]—k. b=—j-Fk, £ =57 —2k B KaHOHHHeckoM basmce

3. BBINOTHUTE MYHKTHI a)-K)

IIycte A=(3,-15). B=(2.-14), C=(4,0,5). D=(1,0.4) B mexotopom
NpaBoM OPTOHOPMHpOEaHHOM penepe (O, 7, 2. & ).
a) Hamummre vpaeprenne mnockoctH (ABC).
0) Hanmmmure kaHOHHYecKHe ypaBHEHHA NpAMOiH | | Mpoxoadmed depes TOUKY
D nepnenpmkymapHo wiockocTH [ ABC) .

e) Hammummute waHoHH@9eckHe ypapHeHHA OpaMoH m ., Opoxomggmed depes

Toury [ mapannensso npamoit [ AB) .
1) BeramcuTe paccToanse oT Touks D go miockoctr | ABC).
1) Beraucmure paccrognse ot Toukd D) go mpasoi (A4B) .

e) BergucuTe paccToAHHE Me¥IY IPAMEIMH | H (AB)

&) Hamumiure ypaeHenne mnockoctdE T, mpoxogameii depez Touky D

napaziersHo wiockoeTH | ABC) .

%) Hamummite ypaeHeHme nmockocTH O, mpoxomamed =epe: Touky [

neprnenmEKyLApHO wiockoctH | ABC)

3) Hammmure mapameTpHdeckne H KAHOHHYECKHE YpPaBHEHHA pamMoil
Nepecedernd mockoctel 7 | (ABD).

) Haiinsre yroun mesay mrockoctane T u | ABD).

) Hafimure yron mMesy npsuemnve [ 1 (CD) .

&) Hafimurre yrox mexay npmvoit | AB) u mrockoerero (CBD)



4. HailiguTe KOOpAMHATHI IEHTPA U PaUyC OKPYKHOCTU

x4y —10x + 4y +20 = 0.

Pa3zoen 5. dnemenmot 1uneiinoi anzedopot
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 5.6. Cucmemsl aunetinvix areeopauueckux ypasuenuti (CJ/IAY)
dopma KOHTpOJIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Beruncnoure
4+3B-10Cc u A +3B"+C",

(1207 . (3231 . [1111
ecaIH *‘1_(7 02 1)* B_(1433)' C_(llll)'

2. Beraucanre

(73] ~(a+2)[2 5] +(ad-20) 9

(10011002 999)( 0 2 1) (7 3 =5))
6)| | 998 10011003 || -3 -2 1 I+.—6 6 8 [ .
| 110031000 999 )| 3 0 -2} | 3 -6 -5

([(1234) 1234\ (0013
012301 -2-3 loo01
=) ..0012[.0 01 -2 +3.ooool
|llooo1)loo o 1 (0000
(11-1-1}1111)11-1-1} (1 1 1 1319451 1 1 1
o11-1-1f9999 /111 1,011 1 1][1949)1 1 11
[11-1-1\|4478)11-1-1|F|-1-1-1-1{[1971||-1-1-1-1
(11-1fls911)l11-1-1) \-1-1-1-1Jl1981){-1-1-1-1
3. BLI‘II/ICJII/ITG 3HAYCHUC MHOI'OYJICHA OT ManI/II_[BI
) (5 4-1)
a) f(x)=x"+x+2, A= ] 6) f(x)=x+3x—1, A= 45 4}_
(-145
4. Metonom ["aycca pemmre cucTemMsl
8\ + 6x; + Sxy + 2x, = 21, e i o
3\1 + 3\,. + 2_\:_: + _\'44 =10, [2\& 4 2{\" t : t :4 + :‘ _ g
a)qdx +2x, + 3x, + x, = & \1+7;—§-\5:—§-\4-+‘-f'-;0:
3% + 3xn + by + x, =15, 133 _ \_" _2\' e 2o
T +4x + S +2x, =18 L1 o 3 ;

[12\1 + 14 — 15x; + 23x, +27x; = 5,
16x + 18x, — 22x; + 29x, + 37x; = &
6} 18x + 20x, — 21x, + 32x, + 41x, =9,

10x + 12\,. - 16\ + 20x, +23\ =4

= 2x + 3x — 4x, + 2xg
+ 2%, — x - X

- x + 2\ - 3x,
e x + _\'4 — 2xg
2y + 3\.. - x; + ox + 4

||||||||||
L=
*MPLF

5. Haiinure 6a3uc u pa3MepHOCTH CISAYIOMNUX TPOCTPAHCTB
a)l = {(_\'1,\': X, ) ER" |_\'1 = 0}; )V = {(.\'F.\'::...:.\'_,J eR" |_\'1 =x, = 0} :

)V = {('\-1='\-1="'='\-.>z] eR” |_\'1 =x;=._= _\_;!}_

Pazoen 6. /lugpgpepenyuanvnoe ucuucnenue Yynkyuii HeCKoIbKUX nepemeHHblxX
Koumponupyemvie M/[K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5



Tema 6.6. Cransipnoe none
®dopma KOHTPOJIS/OlIeHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. Haligute u nu3o0pasute o0nacTs onpenencHus GyHKIUN

z=,fsinz(x?+ p?)

2. Haiinure 3HaYeHWs YaCTHBIX NPOU3ZBOIHBIX (DYHKIIMH JI0 BTOPOTO TMOpsIKa
BKJIIOYUTEIILHO B TOYKE

1 3
=| — = 2xv 2
A—[q. 1),ecm1 z=+f2xv+3

3. Bpluucnure 3Hau€HUE MPOU3BOJHONW (YHKIMH C TOYHOCTBIO JIO JABYX 3HAKOB IIOCIE
3aII9TON

z=x',1tHe x=¢€, y=Int, #,=1

4. Uccnenyiite Ha SKCTpeMyM (YHKIIUIO

z= (2.1‘—.‘(2 ](2_1.-' —_1.-'2 ]

5. Haiinure Hanbosnpiiiee 1 HauMeHbIee 3HaYeHUsT QyHKIIUN
z=x+3"-2x-2y+8 B obmactu D, OIpaHHYeHHOH IHHIAMH x=0, y=0,

x+y—1=0.

Pazoen 7. Kpamuvie unmezpanoi
Koumponupyemvie M/[K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 7.1. /[eotinoti unmeepan
dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

1. B naHHOM MOBTOPHOM HMHTErpajie M3MEHHUTE TMOpPSIOK HHTerpupoBaHus. M3o0paszure
00J1aCTh HHTETPUPOBAHMUSL.

—12y—y

_[nﬁ [ f[.t._v)dwr_[nﬁ-' [ )

0

2. Beyuciaure

J.J.(Zr—y)drq".-', riie 0071acTh D OTpaHIYeHa IHHIMHE y=x", V=X, y=1, x = 2.
D

3. Beruncaure miomans Gurypsl D, orpaHuYeHHON TUHUSMHA
_1.-'2 —-6yv+ =0, _1.-'2 —10_1.-'+.1c2 =0, y=xXx, x=0

4. BeluncnuTh Maccy miacTuHbl D, orpaHn4eHHON JaHHBIMU KPUBBIMU

4yt =1 P4y =16, x=0,y=0(x=0, y=0),

3v+x
TJg u=————MNOBEPXHOCTHAA IUNIOTHOCTS.
X+

Tema 7.2. Tpotinoti unmeepan
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota



Bonpocsi/3ananus:
1. Beruucnure TpoitHOM UHTErpan

_[”(1. +x —z)dxdvds ,THe Vi 0<x<2, —1<y<0, 0<z<L
)

2. Boluncnute TpoHON UHTETpall

H_[ v’ zch(xy)dvdve:, e 14 OTpaHITIeHO HOBEPXHOCTAMH
7
x=0,y=-Lyv=x,-=0z=2

3. Brruuciure

xy

ijm-[.ﬁﬁ:dz.
0 0 1}

Pazoen 8. Inemenmul 6ekmopnozo ananuza. Kpueonuneiinvie u nosepxnocmmule unmezpaivl
Koumponupyemvie M/[K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 8.2. Kpueonuneuinvie unmezpanvi
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocwi/3ananus:
1. BeruvcnuTe KpUBOJIMHEWHBIN HHTErpajl

_[[_15J.§+_1r2+3.r)df, Te L —oO0Tpe3oK NpsAMOI, 3aKIIOUeHHBIH MexTy
L

ToukaMu 4=(0,0) u B=(2.1).

2. Beraucanre

dx +dy o .
_[7 +zdz, TOe L—4acTb KPHUBOM, 3aJaHHOI TapaMeTpHuecKIMI
Iafx"+y°
YpaBHEHHAMH x =e'cosf, y=¢'sint, z=¢€ (0=t=x).

3. Beruucnure KpUBOJIMHEHHBIA HHTETPa

J'sz +y%dl, Thme L —KpuBad, 3aJaHHAs B IOIAPHBEIX KOOpIHHATAX
L

(x=pcos@, y=psin@) ypaBHEHHEM p =2sing.
4. 10. Haitnure pynkuuro F(x,y), ecnu
dF:(sinj.-'—_1.-'sinx+1]dt+[.rcos_1=+cosx—i]dv.

X v

5. Beruucaure maccy qyru KpuBou

4 -
¥y 22]11[ 1 5 ] Thne 0<x<1, €CIIH €€ INIOTHOCTE B Ka:XKJOH TOYKE pAaBHA
—-x°

H(x.y)=x.
6. HalinuTe BEKTOpHBIEC JIMHUU BEKTOPHOTO TMOJIS

a=2yi+6xj

Pa3zoen 9. Paowt
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5



Tema 9.3. Tpueonomempuueckue psovl
®dopma KOHTPOJIS/OlIeHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

1. Haligute cymmy psana
= 90

_:,Z_;4n: +8n-5
2. Uccnenyiite CXOI[I/IMOCTB pAIIoB
2"n! n+3

a}Zn |e- - U)Ztg— )Z ;r)Z arcsin — ] )Zn ]
=l =l Hel :l-l k ]-O
@ 7,3 \-”: @ 2 +m

C)Zn' 2}?:+}?| : E)Z ~ R o . 1, .
=3 -1 2(7 +2)In’ n S(5n+8)In’ (5n+8)

M=l

3. Haiinure obmactu cxoquMocTy (GyHKIIMOHATBHBIX PSIOB

=sin(2n— l]\ 2

)Z : o)zco 6.'?

w1 (27— (2 —2x+6)

4. Haitnute 0061acTH CXOMUMOCTH CTETICHHBIX PSJIOB

2+l

=(x-3)

T 5-6)2 -

A=l n=l

5. Paznoxwute B psig @ypbe nepuoandeckyro (¢ mepuoaom 2*pi) GyHKIHIO

[\ mpu —T=x=0,
x
fx)= l2\ mpul<x= 1.

Pazoen 10. Tughghepenyuanvusie ypasnenusn
Koumponupyemvie M/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 10.1. Jugpgepernyuanvhvie ypasHenus nep8oco nopsoxa
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocwi/3ananus:

1. C nmoMompl0 MeTona HM30KIWH NPUOIMKEHHO IOCTPONTE HECKOIbKO HMHTETPalbHBIX
KPUBBIX YPaBHEHUS

' 2
y=x—1.

2. Pemnte nanHele nudgepeHnnanbHble ypaBHeHUs. B 3amadax, rae yka3zaHbl HadalbHbIC
ycioBus, pemute 3aaa4y Komm
a)y' =(1+x)(4+27): @) 27 ' +17 =2, vi-D =2

B)aadr+ (x+1)dv =0, v(0)=1.

3. Iokaxure, yTo AaHHAs (GYHKIUS SBISETCS pEIIEHHWEM JaHHOTo IudepeHInaIbHOTo
ypaBHEHUS

a)y=Incosx. y'=—tgx; 8)x’ v+’ =C, (x-2y)y —2x+y=0

Tema 10.2. Jugpdpepernyuanvhvie ypasHenus 8mopozo u 6oiee 8blcOKUX NOPSOKO8
dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocwi/3ananus:

1. Pemnte nansablie nuddepeHanbHble ypaBHeHUs. B 3amadax, rae yka3zaHbl HadalbHbIC
ycioBus, pemuTte 3aaady Komm



a)y" =xe* + 37 0)y" = (X +7x+9)e, W0)=11'(0)=4 B)x1"=3"; 1)y =2m"

Doy - = 1w, v =e ') =2e

2. Pemmute nanuesie nuddepeHnManbHble ypaBHeHHs. B 3amavax, rae ykazaHbl HadallbHbIE
ycioBus, pemuTe 3aaa4y Komm

a)y" -3 -10y=0y(0)=1,'(0)= é 0) " —4y'+4y=0;

-

B)y" =21+ 2y =0, ¥(0) =1, ¥'(0)=0.

3. Haiinure obmue pemenus auddepeHmaibHbIX ypaBHEHUH

" 1 " : 1
a))' +y=—— 6)r"+4y=2tgx; B))" +3y' +2y=——.
)Y = Gy ay=2te B+ 3+ 2y

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUMN

1 cemecmp, Ik3amen
Koumponupyemvie M/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5
Bonpocsl/3ananus:

1. IloHsTHE YMCIOBBIX MHOXECTB. JIeMCTBHS HajJ YHCIOBBIMH MHOXXECTBAaMH. UMCIOBEIE
poMeKyTKH. OKPECTHOCTh TOUKH.

2. OOHOCTOPOHHUE MPENEBI.
3. Heonpenen€HHbIN HHTETpall U IEpBOOOpa3HAas.

4. 3ameHa nepeMEHHOH B ONpeNeIEHHOM UHTErpalie

2 cemecmp, 3auem
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5
Bomnpocsei/3ananus:

1. Onpenenenue BekTopa. YCIOBUE PaBEHCTBAa BEKTOpOB. KosmHeapHble U KOMILJIaHApHBIE
BEKTOPBI

2. Onpenenenue yria Mexay IpsIMbIMUA Ha TNIOCKOCTH
3. Marpuna. Buasl Marpuil

4. OgHOPOAHBIE CUCTEMBI TMHEWUHBIX YPAaBHEHUN: OCHOBHBIE OMPEICIICHUS

3 cemecmp, 3auem
Koumponupyemvie M/[K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5
Bonpocsl/3ananus:

1. Onpenenenne QyHKOMM ABYX TEPEMEHHBIX. [EOMETPUYECKUH CMBICT O00JacTh
OTpe/ieNICHUs] © MHOXKECTBA 3HAaUE€HU I

2. OmnpeneneHye YaCTHBIX IPOU3BOAHBIX IIEPBOTO MOPSAIKA



3. Onpenenenue 3kcTpeMyma (GYHKLIUH JIBYX EPEMEHHBIX

4. OnpeneneHye KpUBOJIMHENHOTO HHTETpaia BTOPOro poaa

4 cemecmp, Jx3amen
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5
Bomnpocki/3ananus:

1. OcTaTouHBIi YWIEH YUCIOBOTO PSAa U €T0 CBSI3b C YACTUYHBIMH CYMMaMH

2. Huddepenunanbaple ypaBHEHHs BTOporo mopsiaka. IlonsTie o0mero um 4YacTHOro
peLIeHu

3. IloHsiTie HOPMAJTLHOW CUCTEMBI JIMHEHHBIX YPAaBHEHHUI MIEPBOTO MOPSIAKA

4. ITonsatue psna MakiiopeHa
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