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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:

CHELUAIU3UPOBAHHYIO JIUTEPATypy [UI peLIeHUus

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

OIIK-1.4/HB3

Cnenuanu3upoBaHHOU

Hay4HOM, MIPOU3BOJICTBEHHOM u

npodeccroHaIbHON TEPMUHOJIOTHEH

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 OcymiecTBIsTh HOUCK U BBIIENATh HYKHYIO MH(OPMALIMIO 110 TEMaTHKe
UCCIICIOBAHUS

Braoems:

OIIK-1.5/HB3
HCCIENOBaHUNA C

Hasrikamu
LEIIBIO

MHTEpIIpeTaluu
MIPUMEHEHUS

pE3yJIBTaTOB
CYIIECTBYIOIIHNX

OTyOJIMKOBaHHBIX
HapabOTOK ISt

COBEpUICHCTBOBAHUS METOIOB pelIeHus MpodeCcCHOHANBHBIX 3a1a4

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIEeTeHIN I

[Inanupyemele 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 3a1a49u
npodeccuoHaNbHON
ACATCIIbHOCTU
MIPUMEHSA
MaTeMaTnudcCKue n
CCTCCTBCHHOHAYYHBIC
3HAHUA

OTJENIbHBIX (hparMeHTOB Mpollecca, MaTeMAaTUIECKOTO
aHaJM3a, BHIOOpa ONTUMAJILHOTO BapuaHTa JiIs
KOHKPETHBIX YCJIOBHM NP CO3aHUH JOKYMEHTAIlUU

3HaTh:
OIIK-1.1/383 OcHOBHBIE MAaTEMaTHYECKHUE U
€CTECTBEHHBIC METO/IbI, TO3BOJISIIONIUE PEIIaTh
npodeccuoHanbHbIC 3a/1a91

VMmeTs:
OIIK-1.1/YM2 BBIsSIBUTB NTepEUYCHD MOAXOISAIIUX JITIST
pelIeHUs] KOHKPETHOM 3aJ1a4ll METOJIOB MAaTEMaTH4eCKOM
WHTEpIpETAIH Tpoliecca

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

MK OIIK-1.2 Mcnonp3yeT GpyHIaMeHTaIbHbIC 3HAHHUS B
npogecCHOHALHON AEATENbHOCTH ISl PELICHHUS 33134
oTpaciu

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




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
IPOUCXOJAIIMX IPOLECCOB U KAYECTBEHHON OLIEHKU
NPOBEJIEHHBIX PadOT
OIIK-1.4/HB3 Crneunanu3upoBaHHON HayYHOH,
POM3BOJCTBEHHON U MpodeccnoHaIbHON
TEPMUHOJIOTHEN




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

3HaTh:
OIIK-1.5/313 McToYyHHUKH pa3MemeHHs
UCCIIEIOBATENIBCKUX paboT Mo mpogeCcCHOHANBHOM
TEMaTHKe

YMeTs:
OIIK-1.5/¥YM3 OcyuiecTBasTh MOUCK U BBIACIATH HY)KHYIO
UH(OPMAIIUIO 10 TEMAaTHKE UCCIICIOBAHNUS

Bnanets:
OIIK-1.5/HB3 HaBblkamu HHTEPIIPETAIIN PE3YIBTATOB
OITyOJIMKOBAHHBIX MCCIIEAOBAHUH C IIETIBIO TPUMEHEHHS
CYIIECTBYIOIINX HAPaOOTOK /ISl COBEPIICHCTBOBAHHUS
METOZIOB peIIeHHs TPO(eCCHOHATBHBIX 3a/1a4

BbazoBrrit

NJK OIIK-1.1 JlemoHCTpHUpYeT 3HaHUS MOAEINPOBAHUS
OTAETBHBIX (hPArMeHTOB MPOLECca, MATEMAaTUYECKOTO
aHasm3a, BHIOOPa ONTUMAIIEHOTO BapuaHTa JJist
KOHKPETHBIX YCJIOBHM IIPH CO3JaHUM JOKYMEHTALlUU

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

YMeTh:
OIIK-1.1/YM2 BeiBUTH NepeueHb MOAXOMSIINX JIIS
peleHuss KOHKPETHOM 3aa4i METOJJ0B MaTeMaTH4€eCKON
UHTEPIIPETAINH ITpoliecca

NJIK OIIK-1.2 Ucnonp3yeT pyHAAMEHTATBHBIC 3HAHUS B
npodeccuoHaNbHOM 1eATEeIbHOCTH I PEIleHus 3a1a4
oTpaciu

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

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




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

3¢ deKTUBHBIE CITOCOOBI MOBLIIICHHUS KaueCcTBa
NPOM3BOZCTBA PA0OT MPH BHITIOIHEHUH PA3INYHBIX
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

YMerTsb:
OIIK-1.3/YM2 MonenupoBarh pa3InyHbIe CIICHAPUN
U3MEHEHUs! 00bEKTa C TEeUEHUEM BPEMEHH

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

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

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

3HaTh:
OIIK-1.5/313 McToYyHHUKH pa3MeneHHs
UCCIIEIOBATENIbCKUX paboT 1o mpogeCcCHOHANIBHOM
TEMaTHKe

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

[ToporoBbiii

NJK OIIK-1.1 IemoHCTpUpyET 3HAHUSI MOJIETTUPOBAHUS
OTJENIbHBIX (hparMeHTOB Mpoliecca, MaTeMATUIECKOTO
aHaJM3a, BHIOOpa ONTUMAJILHOTO BapuaHTa JIs
KOHKPETHBIX YCJIOBHM MPHU CO3aHUH JTOKYMEHTAIlUU

3HaTh:
OIIK-1.1/383 OcHOBHBIE MAaTEMaTHYECKHUE U
€CTECTBEHHBIC METO/IbI, TO3BOJISIIOIIUE 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 ¢ PyHIaMEHTATbHBIMU
HayKaMHM, Ha KOTOpBIE OITUPACTCS BECh €€
UHCTPYMEHTApUU

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

3¢ dexTuBHBIE CTOCOOBI MOBBIIEHUS KAa4eCTBA
MIPOU3BO/ICTBA PA0OT MPH BBHITOJHEHUH PA3TUUYHBIX
TEXHOJIOTMYECKUX 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 I OTTUCAHUS
U3MEHEHUs! 00bEKTa C TEUEHUEM BPEMEHH

NJK OIIK-1.4 JleMoHCTpHUpYET HaBBIKH MCIIOJIb30BAaHUS
COBPEMEHHBIX HHCTPYMEHTOB U METOJIOB BBITIOJIHEHUS
KOMIUIEKCA CTIEUAIBHBIX paboT MO0 KOHTPOJIIO MPOEKTOB,
CBSI3aHHBIX C OCJIOKHEHUSIMH, BO3HUKAIOIUMHU MTPH
IPOHU3BOACTBE PabOT

3HaTh:
OIIK-1.4/3u3 CoBpeMeHHBIE TOCTHKCHHUS MaTEMATUKH

NJIK OIIK-1.5 JleMOHCTpHpYET HaBBIKK Pa3pabOTKH
TEXHUYECKOW JOKYMEHTAIMH U pabouuX MPOEKTOB

3HaTh:
OIIK-1.5/313 UcTtounuku pazmenieHus
HCCJIEOBATENBCKUX PAOOT MO MPpodeCcCUuOHATHLHOM
TEMaTHKe

3. [IIxajga oneHUBAHUSA

'OueHKa VKpI/ITepI/II/I orieHuBaHus (nepeueHsb copmupoanasix UJIK/3VB)



OTIn4HO

OIIK-1.1 JlemoHCTpUpYeT 3HaHUS MOAEINPOBAHUS OTIEIIbHBIX
(parMeHTOB IpoIiecca, MaTeMaTH4eCKOro aHajlu3a, BHIOOPa ONTUMAIEHOTO
BapuaHTa [yl KOHKPETHBIX YCIOBUH MPH CO31aHUU TOKYMEHTALUU
OIIK-1.1/313 OcHOBHBIE MATEMAaTHYECKHE U €CTECTBEHHBIE METOIEL,
MO3BOJIAIONIUE peIaTh MPopeCcCHOHANbHBIE 3aauH
OIIK-1.1/YM2 BbISBUTH NepedeHb NOAXOMAIIMX ISl peIICHHs] KOHKPETHOH 3a/1a4n
METOA0B MaTEMAaTUUYECKON MHTEPIIPETALINY IIpoLEcca
OIIK-1.1/HB2 HaBbIkaMu cO3gaHMs MAaTEMaTHUECKUX MOAEIEH, O3BOJISIOINX
HAJIeJIUTh PacCMaTPUBAEMBbI 0OBbEKT HEOOXOJMMBIMH CBOMCTBAMU OpUTHHANA, IS
OTJIAaJIKM NIPOLEAYPBI PELLICHUS 3aauu

OIIK-1.2 HMcnonb3yet (pyHIaMEeHTaIbHbIE 3HaHUS B IPO(eCcCHOHATBHOM
NESATENILHOCTH JIJIs1 pELIEHMs 3a/1a4 OTPACIIH
OI1IK-1.2/313 O cBs3u reonesuu ¢ GpyHIaMEHTaIbLHBIMU HayKaMH, Ha KOTOpbIE
ONMPAETCS BECh €€ MHCTPYMEHTapHi
OIIK-1.2/¥M2 Onucars ¢ HCHOIB30BAHUEM MaTeMaTHYECKOTO anmapara
IIPOUCXOSIINE TPOLIECCHI
OIIK-1.2/HB3 OCHOBHBIM MaTeMaTHYECKHUM aIlllapaToM Jis PeIICHUs 3a7a4
reoie3un

OIIK-1.3 Ananu3upyeT NpUUNHBI CHUKEHHSI Ka4eCTBA TEXHOIOIMUECKUX
MPOIECCOB U Mpeanaraet 3PGEeKTUBHBIE CIIOCOOBI MOBBIIIEHUS KaueCcTBa
IPOM3BOZCTBA PA0OT MPH BHITOIHEHUH PA3IMYHBIX TEXHOJIOIMYECKUX ONEpaluii ¢
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 ONMCaHUs U3MEHEHHS 00bEKTa C
TE€YEHUEM BPEMEHHU
OIIK-1.3/¥YM2 MopenupoBaTh pa3iuyHbIe CLIEHAPUU U3MEHEHHs 00BEeKTa ¢
TE€YEHUEM BPEMEHHU
OIIK-1.3/HB2 CriocoOHOCTHIO HHTEPIPETUPOBATH MOIYUEHHBIC YNCICHHBIC
3HAUYEHUS XapaKTEePUCTHK, OTPAKAIOIINX U3MEHEHHE 00BEKTa C TEUCHUEM
BPEMEHU

OIIK-1.4 JlemoHCTpHUpYET HaBBIKM MCIIOJIb30BaHUSI COBPEMEHHBIX
MHCTPYMEHTOB M METO/IOB BBITIOJHEHHUS KOMILIEKCA CIIEIHATBHBIX padoT 1o
KOHTPOJIIO IPOEKTOB, CBA3aHHBIX C OCIOKHEHUSAMHU, BO3HUKAIOLUMU MpU
IPOM3BOACTBE PabOT
OIIK-1.4/3u3 CoBpeMeHHbIE JOCTUKEHUS MAaTEMAaTHUKH
OIIK-1.4/¥YM3 Hcnonb30BaTh CHEIMATU3UPOBAHHYIO JIUTEPATypy ISl PELICHUS
npodecCHOHANBHBIX 3a1a4d
OIIK-1.4/HB2 CiocoOHOCTHIO HCIIOIB30BAaTh COBPEMEHHbIE HayYHbIE Pa3padOTKU
JUIS aHAJIN3a IPOUCXOASIINX MIPOLIECCOB U KAU€CTBEHHOM OLIEHKU IIPOBEACHHBIX
pabot
OIIK-1.4/HB3 Crneunanu3upoBaHHON HayYHOMU, IPOU3BOICTBEHHOM U
npodeccuOHAIBHON TePMUHOIOTHEH

OIIK-1.5 JIemoHCTpUpYeT HABBIKH Pa3pabOTKH TEXHUUECKON
JOKYMEHTAIMH U pabodnx MPOEKTOB
OIIK-1.5/313 UcTtouHuKH pa3MeIeHus UCCIIEeI0OBATEIbCKUX padoT 1Mo
npodeccroHaIbHON TeMaTHUKE
OIIK-1.5/YM3 OcymiecTBIaTh MOUCK M BBIIEATH HY)KHYI0 HHPOPMAIIUIO 110
TEMAaTUKE UCCIIEOBAHUS
OIIK-1.5/HB3 HaBblkamMu HHTEPIIPETALIUN PE3YIBTATOB OMyOITHMKOBAHHBIX
UCCIICIOBAaHUH C LIENbI0 TPUMEHEHHSI CYLIECTBYIOIIMUX HapaOOTOK s
COBEPILEHCTBOBaHMSI METO/IOB peIIeHUs NPo(hecCHoHaIbHbIX 3aa4




Xopo1o

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-1.1/YM2 BbISBUTH NepedeHb NOAXOMAIIMX ISl peIICHHs] KOHKPETHOH 3a/1a4n
METOA0B MaTEMAaTUUYECKON MHTEPIIPETALINY IIpoLEcca

OIIK-1.2 HUcnonb3yet (pyHIaMEeHTaIbHbIE 3HaHUS B IPO(eCcCHOHATBHOM
JeATEIbHOCTH JJIA PEIIeHUs 3a/1a4 OTpaciu
OI1IK-1.2/313 O cBs3u reonesuu ¢ pyHIaMEHTaIbHBIMU HayKaMH, Ha KOTOpPbIE
ONUPAETCS BECh €€ MHCTPYMEHTapUid
OIIK-1.2/¥M2 Onucars ¢ HCHOIB30BAHUEM MaTeMaTHYECKOTO anmapara
IIPOUCXOSIINE TPOLECCHI

OIIK-1.3 Ananu3upyer NpUYUHbI CHH)KEHUSI KQue€CTBA TEXHOJIOTMYECKUX
MPOIIECCOB | mpeytaraeT 3 HEKTUBHBIE CTIOCOOBI MOBBIIIIEHUS Ka4eCTBa
MIPOM3BO/ICTBA PAOOT MPH BBHITOJHEHUH PA3TUYHBIX TEXHOJIOTMUYECKHUX OTepaliuii ¢
Y4eTOM OTE€YECTBEHHOIO U 3apyOe’xHOTO OIMBITOB C IPUMEHEHUEM
reonH(OPMaIMOHHBIX CUCTEM, HH(POPMALIMOHHO-TEIEKOMMYHHUKAITMOHHBIX
TEXHOJIOTUM, IETTAET PACYEThl MOCTPOECHUN
OIIK-1.3/383 Anmapart, npUMeHSIEMBbIH JIJIs1 OTTMCAaHUs U3MEHEHHUST 00BEKTa C
TE€UEHHEM BPEMEHHU
OIIK-1.3/YM2 MoaenupoBarh pa3InyHbIe CIICHAPUHA U3MEHEHUSI 00BEKTA C
TE€UEHHEM BPEMEHU

OIIK-1.4 JIeMOHCTpUPYET HABBIKH UCIOJIH30BAHUSI COBPEMEHHBIX
MHCTPYMEHTOB U METOJIOB BBINOJIHEHHUSI KOMIUIEKCa CTIeHaIbHbIX padoT Mo
KOHTPOJIIO IPOEKTOB, CBSI3aHHBIX C OCIOKHEHHUSAMHU, BO3HUKAIOIUMU MPU
MIPOU3BOJICTBE PadbOT
OIIK-1.4/3u3 CoBpeMeHHBIEC TOCTHUKECHUS MAaTEMaTHKH
OIIK-1.4/YM3 Vcnonb30BaTh CreUAIN3UPOBAHHYIO JIUTEPATYPY I PEIICHUS
npodeccroHaNbHBIX 3a]1a9

OIIK-1.5 JIemoHCTpUpYeT HABBIKH Pa3pabOTKH TEXHUUECKON
JOKYMEHTAIMHN U pabourX MPOEKTOB
OIIK-1.5/383 UcTtouHuKu pa3MeIieHus UCCIIEeI0BATEIIbCKUX padoT 1Mo
npodeccroHaIbHON TeMaTHUKe
OIIK-1.5/YM3 OcymiecTBIaTh MOUCK M BBIIEATH HY)KHYI0 HHPOPMAIIUIO 110
TEMaTHKE UCCIIeI0OBaHU

VYnosnerBopure
JIBHO

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-1.2 HMcnonb3yet (pyHIaMEeHTaIbHbIE 3HaHUS B IPO(eCcCHOHATBHOM
NESATENILHOCTH JIJIs1 pELIEHMsI 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 3PGeKTUBHBIE CIIOCOOBI MOBHIIICHUS KaueCcTBa
IPOM3BOZCTBA PA0OT MPH BHITIOIHEHUH PA3IMYHBIX TEXHOJIOIMYECKUX ONEpaluii ¢
YUETOM OTE€YECTBEHHOTO M 3apyOE’KHOTO OMBITOB C IPUMEHEHUEM
reOMH()OPMAITMOHHBIX CUCTEM, HHPOPMAITHOHHO-TEIEKOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH, JIEJIAEeT pacyeThl IOCTPOCHUM
OIIK-1.3/313 Anmapar, npuMeHsIeMblIii 1J1s1 ONMCaHUs U3MEHEHUS 00bEKTa C
TE€YEHUEM BPEMEHHU




OIIK-1.4 JlemoHCTpHUpYET HaBBIKK MCIIOJIb30BAaHUSI COBPEMEHHBIX
MHCTPYMEHTOB M METO/IOB BBITIOJHEHHUS KOMILIEKCA CIIEIHAIbHBIX padoT 1o
KOHTPOJTIO IPOEKTOB, CBSA3aHHBIX C OCIOKHECHUSIMHU, BOSHUKAIOUIMMHU TIPU
IPOM3BOACTBE PabOT
OIIK-1.4/3u3 CoBpeMeHHbIE JOCTUKEHUS MAaTEMATHKH

OIIK-1.5 JleMoHCTpHpYET HaBBIKM pa3pabOTKU TEXHHUUECKON
JOKYMEHTAIMH U pabounX MPOEKTOB
OIIK-1.5/313 VcTOYyHHUKH pa3MeleH s NCCIIEA0BATEIbCKUX paboT 110
npodeccuoOHANIBHON TeMaTHKe

Heynosie-
TBOPUTCIILHO

Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTAaTOYHOM YPOBHE

4. KoHTpO/IbHBIE MEPONPUATHSA MO JUCHMUILINHE

Bun xonTpoms

®opma koHTpoIIst/ OLIEHOUHOE CPEICTBO

Texymuii koutpons  |KonTponeHas pabora

[TpomexxyTounas KontponbHas padota
arrecTanus 3ayeT ¢ OllEHKOU
DK3aMeH
Bua koHTpOJISI/ HCOIB3yeMble
Ne HanMenoBanue pasieia Konrpoanpyem OLIEHOYHbIE MATePHaJIbl
n/n bie U1K . TpomexyT.
TeKymHH arTrecranus
1 |BBeneHne B MaTeMaTU4eCKHil OIIK-1.1 KontpomnsHnas padota 3auer ¢
a”Haiau3 OIIK-1.2 OIICHKOU
OIIK-1.3 DK3aMeH
OIIK-1.4
OIIK-1.5
2 |duddepennmansuoe ucuucinenue |OITK-1.1 KontpomnsHnas padota 3auer ¢
byHkuuu onHo# aewctBuTenpHo |OIIK-1.2 OIICHKOU
MepEeMEHHON OIIK-1.3 DK3aMeH
OIIK-1.4
OIIK-1.5
3 |HNHTerpanbHOE UCUHUCIICHUE OIIK-1.1 KonTpomnsHnas padota 3auer ¢
(yHKIIUM OHOW TIEpeMEHHOM OIIK-1.2 OIICHKOU
OIIK-1.3 DK3aMeH
OIIK-1.4
OIIK-1.5
4 |BekrtopHas anrebpa u OIIK-1.1 KontpomnsHnas padota 3auer ¢
AHAJIUTHUYECKAS] TEOMETPHUSI OIIK-1.2 OIICHKOU
OIIK-1.3 DK3aMeH
OIIK-1.4
OIIK-1.5
5 |DnemenTh MTUHEHHON anreOphl OIIK-1.1 KonTpomnsHnas padota 3auer ¢
OIIK-1.2 OIICHKOU
OIIK-1.3 DK3aMeH
OIIK-1.4
OIIK-1.5




6 |duddepenunansnoe ncuncnenue |OIIK-1.1 KonTponbhas pabota 3auer ¢
(byHKIUI HECKOIBKUX OIIK-1.2 OLIEHKOM
MIEPEMEHHBIX OIIK-1.3 DK3aMeH

OIIK-1.4
OIIK-1.5

7 |KpaTtHble HHTETpabI OIIK-1.1 KonTponbhas pabota 3auer ¢
OIIK-1.2 OLICHKOU
OIIK-1.3 OK3amMeH
OIIK-1.4
OIIK-1.5

8 |Dnementsl BekTopHOTro ananuza. |OIIK-1.1 KontponwsHas pabora 3auer ¢
KpuBonuHeiinsle u OIIK-1.2 OLICHKOM
IIOBEPXHOCTHBIEC UHTETPAJIBI OIIK-1.3 OK3amMeH

OIIK-1.4
OIIK-1.5

9 |Panpl OIIK-1.1 KonTponbhas pabota 3auer ¢
OIIK-1.2 OLICHKOM
OIIK-1.3 OK3amMeH
OIIK-1.4
OIIK-1.5

10 [duddepennumansusie ypaaenus |OIIK-1.1 KonTponbhas pabota 3auer ¢
OIIK-1.2 OLICHKOU
OIIK-1.3 OK3amMeH
OIIK-1.4
OIIK-1.5

5. Ilopsaaok nmpoBeeHusI MPOMEKYTOUYHOM aTTeCTAIUMN

[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTHBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTU H
NPOMEXYTOYHOM aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO0 O0pa3oBaHMsA — MporpaMMmaMm OakajaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QelnepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHBIM YHHUBEPCUTET T'€OAE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOpPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECcca, MPOBEICHHS TEKYIIEro
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXYTOYHOW arTecTalud OOydyaroluuxcsi C [PUMEHEHUEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeIbHOM  YUPEKACHWU  BBICIIETO  00pa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npumeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem c oyenkou, 1 cemecmp.

Hpomeofcymowaﬂ ammecmayust. 3K3aM€H, 2 cemecmp.

Ilpomesxcymounas ammecmayus. 3auem ¢ oyeHkou, 3 cemecmp.

IIpomedcymounasn ammecmayus: Ik3ameH, 4 cemecmp.




6. OnleHOYHbIE MaTePUAJIbI TEKYLIEr0 KOHTPOJIA

Pazoen 1. Beeoenue ¢ mamemamuueckuii anaius
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 1.4. Henpepvienocmo ¢hynxyutl
dopma KOHTpOJIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Haiinure obmacts onpeneneHus GyHKIIAN

y:lg[f_il—i‘ x+5.

10x+24

2. Onpenenure, sIBISETCS JIU AaHHAS (DYHKIUS YETHOW, HEUCTHON WM (QyHKIUEH oO0IIero
BHJA
y=Tsin3x+cos3x
3. I[Moctpoiite rpaduku GyHKIUN

y=PRx+1]+]x-1

. T
, V= |arcsm 2 |t|| -——
: 2

4, I/ICXOI[SI H3 OIIPCACIICHUSA IpCaciia YHCI0BOM MMOoCJICI0OBATCIbHOCTHU, JOKAXHUTEC, YTO

. 3 +n+1 3
lim— "~ ==
= 4+l 2

5. Beruucnure npenensl
n+l

a) lim 2;‘?2—1—;*:-'4—5 3#_ x,l'n +3++n B) lim 2+4n° \ T
| 2pt 1) fH+IJ;? +a_.#n_a no| 54 8

1+3n) —-27 3(n+2)—(n+1)n! . 4P ot

(n)—n1 - (n+2)—(n ]n: &) lim—_*%_.
H_Hx(1+4i?} +2n° e n(n+1)! e =S
naj3n+4 ﬁ n +1 2+4+6+...+2n

&) lim K) lim :

N+ 1+,\J’”+"} f’_*"x1+3+5++(3??_1}

4f 3
. : 1 2 3
3) lim M7 cosh COS”; 1) lim [—+—,+ 3 +...+£J.

= nm+5 H—+o

6. Beruucnure npenensl
2) lnn Y —4x?—3x+ 18
=3 x° —5¢t +3x+9

+\j.‘c‘+2x—|—1 lim Syt —24° —3x? +1

6) lim TN FAYT gy fim 2T

T 2x-1 eyt o 12

lim H_l vl : ,‘I}llﬂl(’\f]."ﬁiz—s.‘f-l'ﬁ—.f);

X—»i

‘I.'

¥+2
. sinSx ¥ —x+1 Incos2x
e) lim : €) . D K)lim —————
—rgin3x x| 2xt +1 =0 Incos 5x
. l+smx—cosx x—2 7TIx
3) lim . : M) limsin——tg—.
01+ s 3x —cos3x x—=1 2 4

7. Beruncioure Ipeacibl, UCIIOJIb3Y S9KBUBAJICHTHBIC OCCKOHEYHO MaJIbIe

]n(sin.t+1}

. 2tg?3x . ctg 5x

a)lim————; 0) lim 3— B)]-lﬂlL g _},
X 1 T_yl}'?

=0 2y arcsin x =0 T



arcsin 2x- (""" —1) _ ]jm.‘cs -1
’ 1 Inx ’

T}HIIIL' 'II}]J_n]
=0 In (1 + arctg 6x) =0 xfl—cos.‘c[ﬁlﬂt—l)

1

[1+sin.‘ccos3.‘c JE ]

1+sinxcos2x

. l1+cos27x . sin37x .
€) lim , : ) lim — : 3) lim
r—s tgT27x =2 5in 87 x 0
H) lim x(In(x+3)—Inx).
X—+ao
8. Uccnenyiite nanaple GyHKIIMA HA HEMPEPHIBHOCTh, HAMAWTE TOUYKH pa3pbiBa, YCTAHOBUTE
UX POA, HaWIWTe CKAaYKM B TOYKAX pas3pblBa MEPBOrO poJa, MTOOMpPENeNuTe (QYHKIHUIO IO

HENPEPBIBHOCTH B TOYKAX YCTPAHUMOTO Pa3phiBa
1 1 X|x, OpEX <2,
a) f(x)=———: 0) f(x)=arcectg —; B)f[t]=ﬂ Jx. mp
- X Lt' +2, pHX = 2;
sinx
—— ., mprx =0, sin|x| -
r]I}f(t) — t| | e;r—‘f

r)f(x)=
2, mpux=0;

Paszoen 2. /lupghepenyuanvrnoe ucuucienue Qynkyuu 00Hou 0eiicmeumenbHou nepemenHol

Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 2.5. Hccneoosanue gynkyuii memooamu ougpepenyuaibHoco ucuucieHus

dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota

Bonpocsi/3ananus:
1. Haitnure npou3BoaHy0 QPyHKITUH
x-=5 3
_1.-:lg[ . * J—J.‘C-l-j
x"—10x+24

2. Beruucnure npeaesnsl, HCnoib3ys npaBuiio Jlonurans
B) lim arcsin x - ctgx;
x—{

¥? —1+In: In(x-2
YL Lac B
— T -7 =2 ]n{e-'f —e ]
—2arctg x & i
7T —2arctg ‘: e) lim ¥x1ln™ x: &) lim Yx:
=0+ T

;) lim E

o o _3- :
) lim (tgx) 7 ; 3) lim Y=~ N H)]jn!sin(.'c—ﬂtgﬂ.
T x—1 1_4.1_3 x—3 6

I——
ey

1 2
r}yﬂ(cosbx]

P

3. IMone3ysice hopmymnoii Teitnopa, muHeapusyiite GyHKINIO
y=e"", ecm x, =0

4. Vccnenyiite PyHKITHIO HA SKCTPEMYM
4x
y=—
x+4

=

5. Uccnenyiite GyHKIUIO U TOCTPOTE Tpaduk
y=3c+ 1) —3(x-1)

a)cos46'15 0)./16,28.

6. Briuuciure



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 3.6. 'eomempuueckue npuiodceusi OnpeoeireHHo2o uHmezpaia
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Haligute crnenyromne HHTErpaibl
i 3 («.I'E.‘c —«3#31') 1
1. I 2—.‘({'[.;4-— d; I—d‘q I 5 —— |dx;
X X X’

_[( 2tg x + 3ctg .'c}z dx.

Iti/ﬁdt J..'ce_“:dt: I In2x+3 J-sm 2xd

2
X cos‘Zt
dx (4—3x)dx
3 | ;
'[.t‘—ﬁ.r '[5t +6x+18° IV/4 61— 312 Iwh 11x + 312
4 J- e’ dt J- J- dx . -[ dx _
RS RN (x—2)2x+x°
) N x ek )
5. [(3x—a%)ecos2xdy;  [FlnP(x+1)dv; | 4 4)sin 3xdx;
_[[ X—X ]cos xdx I‘t (x+1)dx s _[[e + ]sm xax
_[arcsi.n(&r—i—l)dt.
2. Halinure cienyromne HHTErpaibl
I_‘c5+2x4—2x3+5_\:2—7x+9d‘_| _[ 25 +‘t+1d_
' x(x+3)(x-1) - (t+1] ’
I 20 +70+7x49 I (2x+5)dx
[.‘C:+.‘C+1](.‘C2+.‘C+3] [.‘t2+3.‘(](.‘t2+.‘t‘+1]-
7. ICO“ sinx 4 J.cosj.'csin2 xdx; I ,4tgt75 dx;
dcos" x—smZx+1

[1+smx]

Ism 3xsin 7xcos Txdx.

445 x—1

5 (1247 +5x° —2) ek

Q. 2 .
'I._x! +4 '[ 1+i/{_-¢_1y : '[ \;.t:—l—ﬁ.t-l—ﬂr
x—1+3
5
J.wt'lﬁ—x:dt.

3. Beraucnute cienyromnye HHTerpaibl
o 8 N5 Jz
d -
a)ICOSS.tdt; Ie 9 dx: _[.t' 1+ x° dx: _[
1 0 0 1 X

t -
.'a.l'l—]n:.tq
1

1 ) 5 1 x
6)_[(4—.‘c)cosid'c: _l.].tli(3.t+2)dt: _[(5—-..‘()@2({1: _[.t-arctg.‘cdt;
3 5 2 0

0

3 4.2 2 .
B)ISt +3x° +1dt; J- 1 _.11+4 i J- dtw :
0 O +1 X —xT—x+1 0[.'c+1](.1f+4]
3
'[t— 1)(x+2)
ﬂr ax ) jr xdx ) i- xdx ? ax



s > :
] P +2x+3 J\/ﬁ X' —4x? +3 Jlm
3 : 33 3 1+tgx)dx g
ﬂ)_[ .C?S.t A J-sm4.t - J'( .g x) t, Isin.tsin&‘cd‘c:
o S x+1 0 COS™ X ¥ SIn2x 0
6
e)hj.2 i IH AR j I
e (3re) datl- 1 01+\Lt+1 «fS 4x

4. BpruuciuTe miomaas GUrypsl, OrpaHUuE€HHON acTpOUa0i
x=cos’t,
y=sin’t.

5. Beruucnure 1iMHy KpUBOH
¥ =x" Ha oTpeske [0:2]

6. Berunciute cienyromniue HeCOOCTBEHHBIE MHTCTPAIbl WM JTOKXKHTE HX PACXOAHMOCT

-
. 5 1—Zamsinx

)

0 - -

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 4.7. llpamas 6 npocmpancmee
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora

Bomnpocsi/3ananus:
1. BerarcnuTe cKaJsipHOE MMPOU3BEICHUE

(%5—25]-(25+3a) r[pb(a+3b) H cos( 5),

=2, |n[=7. (m.7)=x.

ecmu a =—5Sm—6mn, b=2m+7n,

2. Beruuciaure MOAYyIb BEKTOPHOTO MPOU3BEICHUS
[3a-5b. 2¢+a],
ecn @ =21 +2j —k. b=—j -k, e =57 -2k

3. Beruuciaure cMelaHHOE TPOU3BEACHUE
(a.b-2¢.a-¢),

ectn @ =i —j +2k, b=i —j+3k, c=1 -2j -2k

4. BBIMOTHUTE MYHKTHI a)--K)
Mycts 4=(3.-1.5). B=(2.-14). C=(4.0.5). D=(1.0.4).

a) Hammmure ypaBHeHHe miockocTH (ABC).
0) HannmmTe KaHOHHYeCKHe YpaBHEHHS IIPAMOH [, IIPOXOIAIIeil

gepe3 TOUKy D IIepIeHIuKy/IsapHo miockoctn (4BC).
B) HamummTe KaHOHHYECKHE YpaBHEHHS TPAMOH i, TIPOXOJAIIEH

gepe3 TOUKY D MapaUlelbHO IpAMOI (A4B).
T') Beruncmite paccTofHNe OT TOYKH D [10 IIOCKOCTH (ABC).

1) BEIUHCIIHTe paccTosAHIe 0T TOUKH D 1o mpamoii (AB ).

AN Thr avrrrmrrrema sam ey o rasvs s e v va e 1 ve | ADY



e) BEIIHCIIHTE PacCTOAHHE MeXKIY IPAMBIMI / H \ AL .
¢) Hammmmite ypaBHeHHe IUIOCKOCTH 77, NMPOXOJAIlell uepe3 TOUKY

D mapamnensHo mwiockoctn (ABC).
) Hammmmre ypaBHeHHe IUTOCKOCTH ¢ , IPOXO/AMIE depe3 TOUKY

D mepheluKymspro miockoct (4BC).
3) Hammmiite mapaMeTpHYecKHe i KAHOHHUECKHE YPABHEHUS IPAMOi]

nepeceuenns mwiockoctell 7 u (4BD) .

1) Halimre yron Mexzy miockoctamu 7 o (ABD).
1) Hafiqure yron MexIy INPAMEIMH [ 1T (CD).

K) HailanTe yroa Mexkay IpsMOil (AB) u miockoctero (CBD) |

5. BBINMOTHUTE MYHKTHI a)--H)
[TycTh .4:(3,4.,—1), B:(2.,—4.,2), C:(S,G,D), D:(ll,—3,—12).

a) HalinTe KOOpANMHATHl BEKTOPOB E, BC \ E E, E, E)’
X MOJIYJIH H HAIlIPaBIAOIIHE KOCHHYCHL.

6) HafinTe  KOOPIMHATHI ~ BEKTOPOB ~ AB-2BC+4DA W
7AB—AC +3DA .

B) HaiiuTe yros Mex/Iy BeKTOpaMH AB u AC.

r) HaifmTe IpoeKmmo BekTopa AD Ha BeKTOp AB .

1) Haifiinte KOOpAHHATHI TOUKH M , JeNAIell OTpe30K 4B B OTHO-
IeHHn 2:1.

e) JIokaXKHTe HEeKOITHHEeADHOCTL BEKTOPOB AB, AC W BHMICIHTe
IIOINAJIE TPEYTOJIBEHIKA ABC .

€) BeIuncinTe AMHHY BEICOTH TPeyroJlbHHKa 4BC , ONYIIEHHOH I3
BEPIIHHEI 4 .

k) JloKaxuTe HeKOMILIAHADHOCTE BEKTOPOB ZB;, A_C, AD W BBHI-
UIICTHTe 00beM MHpaMUIsl ABCD .

3) BeraucanTe IWIomaab ceueHns, mpoxoadmero yepes pedbpo BC n
BEPIINHBEI 4 H D OHpaMHIBI ABCD.

1) BeraucauTe JUTHHY BBICOTHI MHPAMHIBI ABCD, OMYIIEHHON M3
BEPIIHHEL D .

Pazoen 5. dnemenmul nuneitnoii anceopol
Koumponupyemvie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 5.5. Jlunetinvie npocmpancmea
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. Haiinute 6a3uc v pa3MepHOCTH CIIEIYIOIUX IPOCTPAHCTB

)V ={(x,.%,..x,) € R"|x, = 0}
o)V = {(.TI,IQ......T”) eR” ‘.Tl =x,= 0};
W= {(%: %%, ) E R[5, =3, = .= X, }.

2. Beimummrte Bce BEKTOPHI, BXOJAIINE B TUHEHHYIO 000JI0UKY JAHHOM CUCTEMbI BEKTOPOB:
2)(1.0.0.0);

6)(1.0.0.1); (0.0.0.1);
8)(1.0.0,0): (0.0.0.1); (0.110).



3. Haiigure
HaiiquTe MaTpHIBl Ilepexoga OT Oa3ica e:(e_rl, e, ?3) K Oasmcam

— — — " B
e':(el', e, es') He :(e1 .8 . g ) a TaKke KOOPJHHATEl BEKTO-

"

pa ¥=¢ +2¢,+e B Oasucax e U e, eclml g =3¢ +28 +3¢,

e =g -3 -5¢,. & =5+

B

-e u g =2+2e-¢,

B

e, =2e—e +2e,e =-¢g+2e +

2]l
)
ol

2

4. Haiinute coOCTBEHHbIE 3HAYEHUSI K COOCTBEHHBIE BEKTOPHI

omeparop f V> V7,

4
3aj1aH B 6asnice e=(&. . &) Marpuueii 4=| 0
0

Tema 5.6. Cucmemul unetinvix aneeopauyeckux ypasuenuti (CJIAY)
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocski/3ananus:

1. Beruncnute npousseaeHue marpunl A u B, eciu

aA)A=|.745]l.B=121|-004=|1 ,B=(123): B).4=(123),
012
3 3
2 2 23 31
211
B=|4| rVA=| 1 -10|, B=|21 NA=1301
1 -121 10
31 114 005
B=|211| e)A={ 205 B=(112}
10 -307 4-11
102 -1 2 1 3 -1
w4 | —20-4 2 | -4-2-62
4= "0 2 1 B=ly 1 3.
306 =3 6 3 9 =3
% 0 -0 oy Uy a,,
K) A= 0 70 i B=| %1 G " Gy .
0 0 ;‘L’n a.ul a.ir2 a.isr
A 0--0 a0 0
0A4--0 0y - 0. _[cosa sina
B)A_ A B= 2 I H)A_(_Sma COSG’):
00 -4 00 - pu,
p_[cosp sinp
“\—sin B cos B

2. BeruncanuTe 3HayeHUEe MHOTOYICHA OT MaTrpulbl, €CJIN

a)f(x)=x"+x+2, 4 :(_22 _43):

54-1
6)f(x)zx2+3x—l, A=| 4 5 4 |
-14 5

3. SIBnsAtoTCA M TMHEHHBIM BEKTOPHBIM IIPOCTPAHCTBOM CJIEIYIOIINE MHOXKECTBA?



H)VZ{f(.T)‘f(.T):aﬂ rax+ax. a,.a,.a, € R}:
C{l.
_J| &
OV =4| 2 |, 0,..u@, €R
a}f
Gy Oy " Oy,
= @ % o cR =T
anl a}ﬂ ’ a}m

4. Haiigute KOOpAMHATHI IEHTPA U PaUyC OKPYKHOCTU

o 1

"

o

x? + yp? —10x + 4y +20 = 0.
5. Marpu4HbIM METOJIOM PELIUTE CUCTEMBI
x, +x, —x =0, 2x, — 3x, + 3x;, =
a)y x, —x, +x;, =2, 0)42x, — x, + x; =
X +x, +x; =4 X +x +x =
X +2x, +3x;, — 2x, = 6,
B) 2x, — x, —2x; — 3x, = §,
3, + 2%, — x; +2x, = 4,
2%, — 3x, +2x, + x;, =8
6. Pemure cucremsr metogom ["aycca
8x, + 6x, + 5x; + 2x, = 21,
3x, + 3x, + 2x; + x, =10,
a)dx, + 2x, + 3x; + x, = 8§
3¢, + 5x, + 1x; + x, =15,
Tx, + 4x, + 5x; + 2x, = 18;
X -2+ x5 + x, — x5 =0,
2 + x, —x; — x, +x =0,
x, + 7x, — 5x; — S5x; + 5x; = 0,
3x, — x, —2x, + x, — x; =0
12x, + 14x, — 15x; + 23x, + 27x, =5,
6) 16x, + 18x, — 22x; + 29x, + 37x, = 8.
18x, + 20x, — 21x; + 32x, + 41x; =9,
10x, + 12x, — 16x; + 20x, + 23x; = 4
7. Metonom Kpamepa pemure cucTeMbl
2y, — x, — x; =3, X, +2x, + 3x; =5,
a)i—x +2x, —x; =3, 0)92x, — x, — x; =1
X, — X, +3x;= 2; X, +3x, +4x; =6.

Pazoen 6. /lugpgpepenyuanvnoe ucuucnenue Yynkyuii HeCKOIbKUX nepemMeHHbLX
Koumponupyemvie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 6.5. Cransipnoe none
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabota
Bomnpocei/3ananus:
1. ITocTpoiiTe TMHUN YPOBHS (DYHKLIIUU

Z :[x2 + 97 ]‘ —2(.1:2 -y ] \

3 1
HIpHaaBad = 3HAYEHHA OT -1 1o 5 aepes P

4 “



2. HaiinuTe yroa Mexay rpagjueHTaMu QyHKIUH

. X
I = arcsm
x+y

TOuKax M, =(1,1) 0 M, =(3, 4), a TakiKe IIPOU3BOJHYK (QYHKIIH
Z B TOUKe M, IIO0 HAlpaBIEHHIO K TOUKe M, .

3. BeruucnuTe 3Ha4€HUS IPOU3BOIHBIX (PYHKIUH

) T
z=x",TJI€ x=sinu, y=cosv, Uy = ) =0, ¢ TOUHOCTBIO JIO JABVX

3HAKOB ITOCJIE 3aIATOIl.

4. Uccnenyiite Ha SKCTpEeMYyM (YHKIIUIO

z=(2x-x")(2v-»")

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

Tema 7.3. Ilpunoosicenus Kpamuvix uHmMepaios
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora

Bomnpocwi/3ananus:
1. I3MeHuTe NOpsIOK MHTETPUPOBAHUS, U300pa3uTe 001acTh HHTEIPUPOBAHHUS
N oy
[dv [ fley)as+[dv [ flxy)a
-4 1} =3 0

2. Beraucanre

H(Ex —v)dxdy, Tiae obmacTe D orpaHHYeHa THHHAMHA y =x%, v=x,
D
i=1,x=2.

3. Berancnute 00beM Tena, OrpaHUYeHHOTO TTOBEPXHOCTIMU
y=2x,x+y+z=2,x=0, -=0.

4. BelauciIuTe Maccy Tella, OrPaHMYEHHOTO IIOBEPXHOCTAMHU
Myt =1 Pyt =2 x=0, y=0, (x20,y20, z20),

Tae x4 =32z —IUIOTHOCTE Tela.

Pa3zoen 8. Inemenmot 6exkmopnozo ananuza. Kpueonuneiinvie u nogepxnocmnule unmezpaivl
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 8.3. Ilosepxnocmmuvle unmezpansl
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Bprauciaure moBepXHOCTHBIM HHTETPAJI

J.J. xds,Te S= {(.‘C._‘.-‘. )

?+vi=1 =0, ::2}.

2. HaiiguTe LupKy/IsIUI0 BEKTOPHOTO OIS
@=4yi +xj +yk BI0JIb 3aMKHYTOr0 KOHTYpPA, 3aJaHHOTO IapaMeT-
HUYSCKHMH VpaBHEHHISAMH x=cosf, y=sinf, z=2-sinf—cost
(0<er<2r).



3. Hcnonb3ys popmyiry Octporpazackoro-I'aycca, HaliIuTe NOTOK BEKTOPHOTO MOJIS
=(xy+37 +2)i+(x’z+p2)j +(x* +xz)k  depe3 3aMKHYTyIO IO-
BEPXHOCTh, 00Pa30BAaHHYIO IIOBEPXHOCTAMI x~ +y =4, z=0 H = =1
(HOpMAIIL BHEIIHSAL).

4, I/Icnom,sy;l (bopMyny Crokca, HalIuTe MOAY/Ib HUPKYISIIANA BEK-TOPHOTO TOJIS
a=xi—z _} + vk BIOIb 3aMKHYTOI'0 KOHTYpA, 3aJaHHOI'0 ypaBHEHH-
IMI x* +y° =4, 4x—3y—z=3.

Pazoen 9. Paowv
Koumponupyemvie M/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 9.1. Yucnosvie psowvi
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. Uccnenyiite cxoquMOCTb psIOB

+ao _1' +o -;.?i' . n
a)Zﬁz[e:’f —1} 6)2& B)Z F?: F)Z[amsm n+3 J

n=l n=1 n=l =l Zn+3s

! = (2n+n ”:_ :
E[)Zr:-' [ ) E)ZF{ 31?3—1} ’ e)z(nj +')]

n=1 n=1 n=

= 1 rH—l 2n+1

. _ n+l "
H\};(Sn+8)lns(5n+8 )HZ_;( n+1 r:-‘ ),,Z_;( Y {3 +1J '

2. Beruucnaure cymmy psija
o (_l)fH—l

2

n=l

C TOYHOCTBIO £ =0,01.

3. Halinute cymmy psina
+x 90

,,Z:; An* +8n—>5

Tema 9.2. @yuxyuonanroHvle psodsl
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora

Bomnpocsi/3ananus:
1. HaiinuTe 00macTi cXOqUMOCTH (PYHKIIMOHAIBHBIX PSOB
= sin(2n—1)x = 6"
O D) SR
e (2n-1) =l p” [.‘c‘ —-2x+ 6]

2. Paznoxure B psan MakinopeHa GpyHKITHIO

f(.t:]zcos7

3. Berunciaure ¢ 3a1aHHOI TOYHOCTHIO

1
a) $/738. TIpH £ =0.001; G}J'cos\/.?dt. TIH £ = 0.0001.
1}

4. Paznoxure B psg Pypbe nepuoaudeckyio (¢ nepuoaom 4) GpyHKImio



f1+.‘c. mpH —2<x =0,

f(-"):'l

-1, oprO<x<2.

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

Tema 10.2. Jugpdpepernyuanvhvie ypasHenus 8mopozo u oiee 8blcOKUX NOPSOKO8
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. Pemute nmanubie nuddepeHnnanbHble ypaBHeHUs. B 3amadax, rme yka3zaHbl HadalbHBIC
ycioBus, pemute 3anady Ko
a)y' =(1+x")(4+47); B)2x'w + 37 =2, y(-1)=2:
B) xydx +(x+1)dy =0, ¥(0)=1.

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

a)x(y' —xcosx)=y: 0)xy'+(x+1)y=3x"""; B)xy' +y—e" =0, y(1) =2.

3. Penmte nanuble qudepeHnUanbHbe ypaBHEHHS. B 3amadax, rie yKa3aHbl HauyallbHBIE
yCIIOBHS, pemuTe 3a1aqy Komm
a) v =xe" +37; 6)v"=(x* +7x+9)e", y(0) =1, y'(0) =4: B)x*y" ="
)y =21" Mo -0 =w' v1) =e (1) =2e.

4. Haiinute obuue pemenus quddepeHnnanbHbIX ypaBHeHUN

3,

a)y"+1y' =12x"; 6)y" -3y +2y=(x"+x)e&’™; B)y" +9y =2xsinx+xe".

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

1 cemecmp, 3auem c oyenkoii
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5
Bomnpocwi/3ananus:

1. IlpousBoanas GpyHKIUN

Ompenenenre MPOU3BOAHOM, ATdepeHIupyeMocTh GYHKIUUA. DU3HYECKUA U TEOMETPUUYECKHUI
cMbICT pou3BoHOM. HenpepriBHOCTD U tuddepeniupyemMocts GyHKIUU. YpaBHEHHE HOPMaJIH.

2. CBoiicTBa ONpeAeIeHHOTO UHTErpaia
OcHOBHBIE CBOICTBA ONPEIEICHHOTO HHTErpalia, J0Ka3aTeIbCTBA. | €OMETPUUECKUI CMBICT TEOPEMBI
O CpEIIHEM.

3. Beruucnure

. 2tg?3x
lim——;
=0 2y arcsin x

2 cemecmp, IK3ameHn
Koumponupyemvie M/[K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5
Bonpocsl/3ananus:

4. Onpenenutenb



[Tonsitue onpenenuresns. CBOMCTBA ONMPEACTUTENS.

5. CkangpHOE, BEKTODHOE M CMEIIAHHOE IIPOU3BEACHHE BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE.

ITpusectu onpenenenus. [lepeuncauts cBoiictBa. Chenarh yepTex.

6. C mOMOIIBIO OMNpEACICHHs] BBISICHUTE, SBISIOTCSA JIM JAHHBIE CHCTEMBI JIMHEHHO
3aBUCUMBIMU?

(,) , =(L12); @ =(12.3);

Mq:( ) (045 —1): @ =(~15.4.0): @, =(5.1.0.4):
B) f1(x)=4 x;‘}g(x):2.v+3;ﬁ(.v):6.v+8;
(x)

0) f;(x)=sin’x; f, (x )_coszr,j;(x)zl

> .

3 cemecmp, 3auem c oyeHKoU
Koumponupyemvie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5
Bonpocsl/3ananus:

1. ITpousBogHas no HanpasiieHUuto. [ pagueHt.
Cdopmynuposats onpenenenue. [lepedncnuTs CBOKWCTBA.

2. [Totok nosnst. JAuseprennus nonst. [Hupkymnsauusa nomns. Potop mosns.
Cdopmynuposats onpenenenue. [lepedncnuTs CBOKCTBA.

3. OnpeneneHre MOBEPXHOCTHOIO HHTETpaJia MEPBOro poaa
Cdopmynuposats onpenenenue. [IpuBectu cBoiCTBa.

4 cemecmp, Ix3amen
Koumponupyemvie M/[K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5
Bonpocsl/3ananus:
7. OpTOrOHANIbHBIE CUCTEMBI (PYHKITHI
Cdopmynuposats onpenenenue. [IpuBecTu mpuMeps! (¢ J0Ka3aTeIbLCTBOM).
8. YpaBHeHus B monHbIX Auddepenimanax. MeTton nHTErpupoBaHUsL.
Cdopmynuposats onpenenenne. Onucarb aJropuTM peIieHHs..
9. Haiinute obmiee pemenne nuddepeHnaib»HOro ypaBHESHUS

¥ =5y + 4y =xe”
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