MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

3a04HbBIN QaKyabTeT
Kadenpa Briciieit maremMaTuku

' % JTOKYMEHT MOJAMUCAH

%\; IEKTPOHHOI MOJAMUCHIO «YTBEPXJIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 13 mMas 2022 &

®OH/I OHEHOYHBIX CPEJACTB 11O JUCIMIIJIMHE (MOAYJIIO)
MOAYJ/Ib. ECTECTBEHHbBIE HAYKHU

«b1.0.02.01 MATEMATHUKA»
YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noarorosku: 21.03.03 ['eone3us u TUCTaHIMOHHOE 30HAMPOBAHUE

Hamnpasnennocts(nipoduiis) moarororku: ['eonesust

KBanudukanus (cTerneHb) BEITYCKHUKA: OaKaJaBp
dopma oOyueHHUs: 3a09Has
I'on Habopa (mpuema Ha oOydenue): 2022

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona 8 mecsa(-eB)

Oo0beM: B 3a4ETHBIX eauHUIax: 13 3.e.
B aKaJIeMHUYECKUX yacax: 468 ak.d.

Mocksa, 2022



Pa3padoruukmu:
Houent xadenps Briciieit matemaruku, K.H. [omka E. A.

@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
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4ECKOHN

KOMHUCCHH




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

4. KoHTpOJIbHbIE MEPONIPUSATHUS MO TUCHUTIINHE




Bun xonTpoms ®dopma KoHTpos1/OLIEHOYHOE CPEACTBO

Texymuii koutpons  |KonTponbHas pabota

[TpomexxyTounas KontponbHas pabota
arrecranus OK3aMeH
Buj xoHTpOsIsA/ Hcnob3yeMble
Ne HanveHoBanue pasieia KouTposmpyem OLICHOYHBIE MAaTepPHAJIbI
n/n bie UJIK . IpomesxyT.
TeKym“H aTrecTanus
1 |BBeneHue B MaTeMaTH4YeCKUH OIIK-1.1 KontponwsHas padora DK3aMeH
aHau3 OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
2 | Auddepenunansuoe ucunciaenune |OITK-1.1 KonTponbhas pabota OK3amMeH
¢byHkmu onHoM neficteutenbHoi |OITK-1.2
[IEPEMEHHOMN OIIK-1.3
OIIK-1.4
OIIK-1.5
3 |MHTerpanbHOE NCUHUCIECHUE OIIK-1.1 KonTponbhas pabota OK3amMeH
(YHKLIMY OTHOM NEpeMEHHOMN OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
4 |BexropHas anrebpa u OIIK-1.1 OK3amMeH
aQHAJIMTUYECKast TCOMETPUs OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
5 |DnemeHTHI THHEWHOH anreOpsl OIIK-1.1 KontponwsHas pabora DK3aMeH
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
6 |duddepenumansuoe ucurncinenue |OIIK-1.1 KontponwsHas pabora DK3aMeH
(byHKIUI HECKOIBKUX OIIK-1.2
IIEPEMEHHBIX OIIK-1.3
OIIK-1.4
OIIK-1.5
7 |KparHble uHTETpabl OIIK-1.1 OK3amMeH
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
8 |Onementsl BekTopHoro aHanusza. |OIIK-1.1 KonTponbhas pabota OK3ameH
KpuBonuHeiinsle u OIIK-1.2
IIOBEPXHOCTHBIEC UHTETPAJIBI OIIK-1.3
OIIK-1.4
OIIK-1.5




9 |Panpl OIIK-1.1 KonTponbhas pabota OK3amMeH
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5

10 [duddepenuumansusie ypaBaenus |OIIK-1.1 KonTponbhas pabota OK3amMeH
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5

11 |[YucneHHblE METOIBI OIIK-1.1 KonTponbhas pabota OK3amMeH
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5

5. Ilopsaaok nmpoBeeHusI MPOMEKYTOUYHOM aTTeCTAIUMN

[lopsnox mpoBeeHMsT NPOMEKYTOUHOM  arTecTalluyd PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH H
NPOMEXKYTOYHON aTTecTaui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaMm OakajlaBpuaTa, HMporpaMMaM CHEIHATUTETa, MporpaMmmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHMsA «MOCKOBCKHI TOCYJapCTBEHHBIN YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O MOpPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECca, MPOBEICHHS TEKYIIETo
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXYTOYHOW arrecTaluyd OOydyarouuxcsi C [PUMEHEHUEM
SNIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeIbHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHHA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npumeHenuem 20 u JOT».

Ipomescymounas ammecmayus: IK3ameH, 1-a 1emHss ceccus.

DK3aMEHAIIMOHHBIE OWIEThl (OPMHUPYIOTCS CIyYallHOW BBIOOPKOM U3 TPHUBEICHHBIX BBIIIES
NepeyHeil, a UTOroBbI pe3ylbTaT OLEHUBAHHUS COOTHOCHTCS Ha BECh 3asBICHHBII B NporpaMmme
MepEUeHb PE3yJITATOB OOYUCHUS IO TUCIUILIMHE (MOJIYJTIO).

Kaxxnpiii Onier BKIIIOYAET:

1.Bormpoc [1s1 OLeHHBaHKS Pe3yIbTaToB oOydenns B Buxe SHAHUI;

2.IIpocToe mpakTHUeCKOe KOHTPOJIBbHOE 3aJaHUe JJIsl OLIEHHWBaHUS PE3ylbTaToB OOyueHUs B BUIE
YMEHUI;

3.KommnekcHoe mpakTHueckoe KOHTPOJBHOE 3aJaHue JUIsl OLICHWBAHUS PE3YJIbTaToB OOydeHHs B
suze BJIAJIEHU.

IIpomesicymounas ammecmayus: IK3aMeH, 2-5 1emHss CeCCUsL.

DOK3aMeHallMOHHbIE OWIeThl (OPMHUPYIOTCS CIy4daiiHOM BBIOOPKOW M3 TPHBEJCHHBIX BBIIIE
IIEPEYHEN, a UTOTOBBIM pe3yJbTaT OLEHUBAHUS COOTHOCHTCS Ha BECh 3asBICHHBII B NpOrpaMme
NepedeHb Pe3yIbTaTOB 00yUEHHs 110 TUCIUILTHHE (MOJIYIIO).

Kaxxap1ii OnieT BKIIIOYAET:

1.Bompoc 1 OLEHHBAHKS Pe3yNbTaToB 06yuenus B Buge SHAHUI;

2.IIpocToe mpakTU4ecKoe KOHTPOJIBbHOE 3a/laHue I OLICHWBAHHS PE3y/bTaroB OOy4YeHHsS B BHUJC
YMEHU;

3.KomruiekcHOE MpakTHYECKOe KOHTPOJIBbHOE 3aJaHHe JUIsl OLIEHUBAHUS PE3ylIbTaroB OOydeHHs B
suze BJIAJIEHU.




Hpomeofcymowaﬂ ammecmayust. 3K3aM€H, 3-52 nemusis ceccusl.

OK3aMeHaIlMOHHbIE OWIeThl (OPMUPYIOTCS CIy4dailHOM BBIOOPKOW W3 TPHBEJCHHBIX BBIIIC
IIEPEYHEN, a UTOrOBBIM pe3yJabTaT OLEHUBAHUS COOTHOCHTCS HAa BECh 3asBICHHBII B NpOrpaMme
NepedeHb Pe3yIbTaTOB 00yUEHHs 10 TUCIUILTHHE (MOJIYIIO).

Kaxxap1ii OnieT BKIIIOYAET:

1.Bompoc 1 OLEHHBAHKS Pe3yNbTaToB 06yuenus B Buge SHAHUI;

2.HpOCTOe HpaKTI/I‘-ICCKOC KOHTpOJIBHOe 3aJaHUC OJI1 OLCHHWBAHUSA pe3y.HI>TaTOB O6y‘IeHI/I$I B BHUJIC
YMEHUIA;

3.KomriekcHOEe TpakTHYECKOe KOHTPOIBHOE 3aJaHUE JUIsl OIICHWBAHUS pPE3YJbTaTOB OOyYCHHUS B
Bune BJIAJIEHUN.

6. OneHoYHBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS

Pa3zoen 1. Beeoernue ¢ mamemamuueckuil anaius
Koumponupyemvie M/[K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 1.4. Henpepvigrnocms ¢hyHxyuil
dopma KOHTpoJIs1/0o1eHoYHOE cpenicTBO: KoHTponbHas paboTa
Bomnpocsi/3ananus:
1. Haiinute obnacts onpeaencHust GyHKIUN

y = m‘ccosx;—_5+x}2 —X

2. YcTraHoBUTE KaKue H3 YKa3aHHBIX q)YHKI_[I/Iﬁ ABIAKOTCA YC€THBIMH, KaKU€ HCUCTHBIMHU, a
KaKue¢ HE ABJIAIOTCA HU YCTHBIMU, HU HCUCTHBIMU

a) y = 3x% — 4x* — 2x° 6) y=27% B) y = tg§+x3

3. BEINOJIHUTE OEUCTBUS ¢ KOMIUIEKCHBIMHU YHCIIAMU:
A) BBIUNCIIUTD BBIPAKEHUS;
0) BO3BECTH KOMITJIEKCHOE YHCIIO B CTETIEHb Z\N WU HAWTH BCE 3HAYCHUS KOPHEH U MOCTPOUTH UX.

a) 3 +10)3 6)V—i

4. Beraucaure Opeaciibl, HC MOJIL3YSACh NPABUJIOM JlonmuTans u SKBUBAJICHTHOCTSIMU

i x2—5x+6 6 i Ox* —2x2+1 . Vvi+2x—3
a)xlfgx2+x—6 )erg3x4+3x2+2 B) I x—4

7.
I sin2x — 2sinx ] (3 + ?x)?x
v 2 x(1 — cos2x) x—rco

5. Beruucnuthb npenensl GyHKIUN, UCIIOIb3Ys SKBUBAJIICHTHBIE OECKOHEYHO Malble

3tax — 1 Ja+x2-1

a) lim - 6) lim
) x=0ln (1 + 2arcsinx) )rﬂﬂ sin(e* — 1)(tg?vx + 1)

6. 3agana ¢ynkius y=f(X) u aBa 3HaYCHHS apryMeHTa
TpeOyercst:
1) ycTaHOBUTH, SBISETCSA JIM JaHHAs (YHKLIMS HENPEPHIBHOM WM Pa3pbIBHOM I KaKIOTO U3
JAHHBIX 3HAYEHUU apryMEHTa;

2) B ciywyae paspbiBa (YHKIMM HAWTH ee Tpeneisl B TOYKE pas3pblBa cleBa U CIIPaBa,
KJ1acCU(UITUPOBATH TOUKY Pa3phIBa;
3) caenarb CXeMaTHYECKHUI YepTEXK.

y = arctg i X =1, x, = 3.



Pazoen 2. /lughghepenyuanvrnoe ucuucnenue Qpynxyuu 00HoI 0elicmeumenbHoil nepemeHHoul
Koumponupyemvie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 2.5. Hccnedosanue gpynxyutl memooamu oughghepeHyuanrbHo20 ucHucieHus
dopma KOHTPOJIs1/01IeHOYHOE cpeicTBO: KoHTposbHas paboTa
Bomnpocsi/3ananus:

1. JIns xaxxaod M3 3aJaHHBIX (YHKUMH HalIuTe MPOU3BOAHYIO M BBIYUCIUTE 3HAUYECHUE
IIPOU3BOJHOMN B TOUKE

aA)y=(x*—e*)?, x,=0

B)y = (2x — 1)¥+22  x =1

2. Haitnure npousBoanyto dy/dx mapamerpudecku 3aaHHON (PyHKITHH
B( =sin®t
= cos®t

3. Haiinure mpou3BOIHYIO HESIBHO 3aJaHHOW (PYHKITUH
tg(x*+y)+e¥ —x =10

4. Haitnute nuddepennman nepporo nopsaka st pynkuun y=f(x) B Touke

y=x2In2x,x; =1

5. Beruncnure npenensl GyHKIHN ¢ MpUMEHeHHeM npaBwiia Jlonurans
. o x+2Inx
lim ———

K=o X

6. [IpoBenuTe MonHOE Hccaeq0BaHUE (PYHKIIUN MEeToAaMU TU(PepeHIINaTbHOr0 HCUUCICHHS
U Ha4epTUTE ee TpaduK
y=In(e™ +1)

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 npuiodcerusi OnpeoeieHHo2o uHmezpaia
®dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota

Bonpocsi/3ananus:
1. HaliTu HeonpeaeaeHHbIe HHTETPallbl
1+ sinx
a) | ———dx;
CoS“Xx
5) xdx
x—7"

dx
B) Ix2—7x+1’

r) ( sin 2x cos 3x dx ;



R T

3x+5
A) f(x—3)2(x+1)dx'

2. BeIuMCIUTh ONpeieIeHHbIE HHTETPAIIBI

6
xdx
a)j ;
Vx+ 3
19
6) f(erZ)lnxdx.
1

3. Beruncauts miomanas GUrypel, OrpaHMuYeHHON JTHHUSMU

a)x*+y*—4y=0

V3
y=5x
x=0;

6)y=6—x—x*
y=2-—4x.

4. durypa, oTrpaHWYCHHas JHUHHIMHU Bpamaercs Bokpyr ocu Ox. Haitu obvem Tema
BpalleHUs

Pazoen 5. dnemenmul nuneitnoii anceopol

Koumponupyemvie M/[K: 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 pabota
Bomnpocsi/3ananus:

1. Haiigute 6a3uc u pa3MepHOCTh CIEIYIONINX IPOCTPAHCTB
a)V:{(.Tl.x2 ______ Y ”)ERH X, :O}.|
e)V = {(.TI,IQ....._YH) e R” "Tl —x = 0}:
W= {(xl. i .T'”) € R” “Tl =X =..= -T_;_a}.

2. Beimumurte Bce BEKTOPHI, BXOJAIINE B TUHEHHYIO 000JI0UKY JAHHOM CUCTEMbI BEKTOPOB:

a)(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. Haiinure
Haiijite MaTpuus! mepexoa oT Gasuca e=(g. &. &) Kk Gasucawm
e'=(e,'. e . Es') He =(§,". e . E) a TaKXke KOOpPHHATHI BEKTO-

., ¢ =5g+g-¢ 1 I



>, =2¢ —¢ +2¢e,

1

O

=—g +2e +2

ol

4. Haiinute coOCTBEHHbIE 3HAYEHUSI K COOCTBEHHBIE BEKTOPHI

omeparop f V> V7,

4 2 1
3aj1aH B Gasnice e=(e. &,. &) Matpuueii 4=/0 2 -1
0 -1 2
Tema 5.6. Cucmemul nunetinvix aneeopauyeckux ypasuenuti (CJIAY)
®dopma KOHTPOJIS/OlIeHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. Janbl koopauHatel BepiuuH nupamuasl ABCD. Halinure
1. kocunyc yrina ABD;
2. momans rpanu ABC;
3. o6veMm mupamuasl ABCD.
A B c D
(4:2:0) (2:1:0) (2:1:1) (3:2:1)
2. Jlansl koopauHatel Touek A, B, C u D. Haiinure:
1. mpoekuuto Touku D Ha miockocts ABC;
2. nmpoeknuto Touku D Ha npsamyro BC.
A | B ‘ C ‘ D
(555 | G | (22 | (6:53)

3. HaliguTe HEHTp U SKCUEHTPUCUTET KPUBOM BTOPOTO MOPSIKA
1+ 4y +6x— 16y +21=10

4. Jlanwl marpuiisl A u B. Haitaure
B-AT-34.

[ =]
[ =]

-y (0 2 -
8

2 o)

.
1l
=
[FE I

b 4
[=~]
Il
oW o
=

e =

5. Pemmre cucreMy JMHEHHBIX anreOpandyecKuX ypaBHEHUW TpeMsi CIIOCOOaMH: TIO
dhopmyam Kpamepa, ¢ momorpio oOpaTHoi MaTpHIlbl 1 MeToIoM [ aycca
-7

"10:\'+_1'+:
li—y—z=
l21'+3}'+:=5

6. Uccnenyiite cucreMy Ha COBMECTHOCTb, MCHONB3yd TeopeMy Kponekepa-Kanemnu. Eciun
CHCTEMa COBMECTHA, HAAUTE ee obliee pelieHne

x+2y+3z=1

j2x—y—z=3
l4_\'+3_1'+5:=5

Pazoen 6. /[ughghepenyuanvrnoe ucuucnenue QyuKkyuil HeCKOIbKUX NEPEMEHHBIX
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
Bomnpocsi/3ananus:



1. BeruucnuTe yacTHbIE IPOU3BOAHbIE JTaHHBIX (DYHKLIUU
1

J3x3+2x—5y+1

2. Beraucnure mporu3BOIHYIO HESIBHO 3aJaHHOM (PYHKITH
dy
x3 +y3 = ,ny,a =7

3. Brpluncnure npuOMIKEHHOE 3HAYEHUE Cleayroume (yHKIMM B TOYKe A, 3aMeHss
npupanieHue GyHkuuu ee quddepeHmnnaiom

z=x% [y, A(1,02; 0,95).

7 =

4. HaiinuTe nmpou3BoaHyI0 (PyHKIMHU U(X, Y, Z) B TOUKE A 10 HAIPaBJICHUIO K TOUke B.
u(x,y,z) ‘ A ‘ B

yVx? + z? ‘ (3:4:4) ‘ (4:6:6)

5. CocTaBbTe YpaBHEHHE KacaTeJIbHOU MJIOCKOCTH K oBepxHOCcTH F(X, y, 2)=0 B TOuKe A.
F(x,y,z) ‘ A

273 — x%z + 2xy? — 12 | @12)

6. Uccnenyiite GyHKIUIO Z(X, y) Ha SKCTPEMYM
—3x% — 2xy —y? + 10x + 6y

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. B 3aganHOM ABOMHOM MHTErpaje U3MEHUTh MOPSI0K HHTETPUPOBAHUS
e—1 In(1+x)+1

f dx f fx, y)dy
0 0

2. BeluMcauTh NOBTOPHBIA HHTETpal

2 2x
[ ax | - yay
0 x

3. IlpumeHnsis ABOWHOW WHTETpasl, HAWTHU IUIOIMIAAb IJIOCKOM (UTYpBI, OTpaHUYECHHOMN
3aJJaHHBIMU JTUHUSIMH

y=x?—1;y=—x?+3.

4. Briuncnute KpUBOJUHEHHBIA MHTErpall, rae L - oTpe30k mpsiMOM, 3aKIIOYEHHBIN MEXIY
ToukaMu A 1 B.

'f(xl_}-'+5r)df, f.l(—l,U)} B(—1,4).

5. Beluucaure KpUBOJIMHEWHBINA UHTErPAJl

J' f(x.y)dl,tae L—xpuBas, 3aJaHHAs B MONAPHEIX KOOPIHHATAX
L



(x=rcos@, y =rsing) ypapHerneM r =7r(@).

.‘.4& r=2sm2g@, {0<¢9< ]
(¥ ++7)

6. Berunciure

IP(:r,_y)dr +Q(x.y)dy, THe L—4dacTh KpHBOH, 3aJaHHOH ypaBHeHHeMy = y(x)
L

MeKIy ToukaMu A 1 B.
-[‘Td:'f—(.}-'g +]_)d1_'$ y :_E‘/;, ‘4(090)9 3(8,2)

L
7. Beruucnure

jP(r,_}r)dr +Q(x.y)dy, Tne L —vacTh KpHBOIl, 3ajaHHOI NapaMeTpHIeCKIMHU

ypaBHeHHAMH x =x(7), y=(¢)(f, <t <t,).

I_}-‘dr— 4—y*dy, x =4cost, y=2sinz(0 éré%).

8. Beruucnure mo hopmye ['puHa KpUBOIMHEHHBIA HHTETPAIT

IP(.T,y)dr +Q(x.y)dv, rae L—KOHTyp TpeyroibHHKa C BepmmHamn 4, B, C,
L

IpoderaeMblil IPOTHB X0/1a YaCOBOH CTPesIKH.

f 2xydx + (x? — xy)dy, 4(0.0), B(-1.0), C(0.1)
L

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

Tema 9.1. Yucnoswvie psiowvi
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Uccnenyiite cXOMUMOCTh PSIOB

a}f: " [EF —l} 6)2 tz B)i ﬂ”w: F)Z{amsm 3 I?

n=1 n=1 n=1 n=l Zn+5

05 (3] zﬂ[;’;”}’? QY erenn

n=l1 n=1 n=2

+ 1

ac)z

7 o ]. n+l "
1) w1 20+ ) [ ] .
H_I(SH+8}]11 (57 ?+8 ,,Z_;( ir+1} ),,Z_;( ) 3n+1

2. Beiuucnure cymmy psiga




o (_l)fH—l
> ——— CTOYHOCTBIO £ =0,01.
n=1 Fi

3. Halinute cymmy psina
+x 90

,,Z:; An* +8n—>5

Tema 9.2. @yuxyuonanioHvie psodsl
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. UccnenoBarh CXOOUMOCTD PSIOB, IONB3YSCh MIPU3HAKOM cxoaumocTu Jlanambepa

(o 8]
n o3 i
. 3 51n2—n.
n=1

2. HWccnenoBarh CXONMMOCTh PSAOB, MOJNb3YSACh MPU3HAKOM CPABHEHUS WM TPEIENIbHBIM

MPU3HAKOM CPaBHEHUS
oo

n=1

3. UccnenoBars CXOAUMMOCTD PSIIOB, MOJB3YSACh PaJluKaIbHBIM ITpu3HaKkoM Ko
co

1
. Z arctg" -

n=1

4. HccnenoBarh CXOOUMOCTH PSIJIOB, MOJB3YSICh MHTETPAIbHBIM MPU3HAKOM CXOAMMOCTH
Ko

Z
n=1

5. BBISICHUTB, Kaku€ PSIIbI CXOASITCST AOCOTIOTHO, KAKUE YCIIOBHO, KAKUE PACXOISATCS

6. Jlns CTENEeHHBIX PSIOB HANMCaTh IMEPBBIE YETHIPE WIEHA, HAWUTH paanyc, HUHTEpBAI
CXOIMMOCTH Psifia U BBIACHUTH BOIIPOC O CXOAUMOCTH Psiia Ha KOHIIaX UHTEpPBAJIa

a —_—; —_—
) 3" Yn ) n?
n=1 n=1

7. Haiitn 3nauenust ¢pynkuuii ¢ Tounocteio 0, 001. ITpu BBIYMCICHHH BOCIOIB30BATHCS
COOTBETCTBYIOLIUMH Pa3JIOKEHUSIMU B psiJi MakiiopeHa.

(1,2)7.

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. Jupgepenyuanvruvlie ypagnenus 6mopoco u 6onee 8biCOKUX nopsokos



®dopma KOHTPOJIS/OlIeHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

1. Pemnte nansble nuddepeHuanbHble ypaBHeHUs. B 3amadax, rae yka3zaHbl HadalbHbIC
ycioBus, pemute 3aaa4y Komm

a)y' =(1+x*)(4+47); B)2x ' + 7 =2, y(-1)=2:
B) xyvdx +(x+Ddy =0, ¥(0)=1.

2. Pemure nanHble auddepeHnuanbHble ypaBHEHUd. B 3ajadax, Ie yKa3aHbl HauyallbHbIE
yCIIOBHS, pemuTe 3a1a4y Kommu
a)x(y' —xcosx)=y: 0)xy'+(x+1)y=3x"""; B)xy' +y—e" =0, y(1) =2.

3. Pemmre nannble auddepeHuuanbHble ypaBHeHUs. B 3ajmauax, rine yka3zaHbl HadajbHbIE
ycioBus, pemuTe 3aaa4y Komm

a)_v":.t'er: +37: 0)y"=(x" +7x+9)e". y(0) =1, ¥'(0)=4; B)x*y"=";
)y =21" Do - = y1) =e v'(1) =2e.

4. Haiinute obuue pemenns quddepeHnnanbHbIX ypaBHeHUN

3,

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

Tema 10.3. Cucmemvi aunetinvix Ouppepenyuanrbrvix ypasueHutl
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Haitnure o6mmii uaterpan nuddepeHnrnaibHOr0 ypaBHEHUS

xy1+y2dx+y(x*+1)dy =10

2. Haitnure pemenue 3anaun Ko

y’—§=21nx, y(1) =4

3. Haiinure oOmuii nHTErpas

®(x,y,c) =0 muddepeHnnansHOro ypaBHEHHS I B OTBETE 3aMHINNTE 3HaueHHe C,
TIPH KOTOPOM WHTErpanbHas KpHBag JaHHOTO YpaBHEHNA TIPOXOJHT Yepe3 TOUKY

M (X0, Yo).

(ve™ + 2x)dx + (xe™ + 2y)dy = 0, M,(0,2) ;

4. Haiinute obuiee pemenue audepeHnnanbHOro ypaBHeHUs

y'" = cos?x

5. Haiinute pemenue 3anaun Ko
y'—4y'+5y=0, y(0)=3, y'(0)=7;
6. Haiinute oOriee perienne nugdepeHaibHOro YpaBHEHUs 2-0T0 MOpsIKa
Y4y = 4x® +10x + 2

7. Haiinute  yacTHOoe  pemieHue — cuctembl  AuddepeHInanbHBIX  ypaBHEHHUH,
YAOBJIETBOPSIOIIECE HAYAIbHBIM YCIOBUAM

x(to) = xo, ¥(to) = Yo.

dx
—=2x+ 2y,

Ti



Y 3x_3y.
FT

Pa3zoen 11. Qucnennvie memooot
Koumponupyemvie M/[K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 11.1. Qucnennvie memoowt

®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

1. CocraBbre TaOMUILy 3HAYCHUN (QYHKIUU

f(x) Ha orpeske |a:b| ¢ marom /. B 3HaUeHNAX (YHKIHI COXPAHHTE TPH 3HAKA B

IpoOHOIT JacTH. BBIYHCIEHHS MPOBOANTH C TpeMs 3HAKaMH IIOCIe 3alAToil.
Hcnonb3ysa KBaJAPaTHUHYIO HHTEPIOMSIIHIO IO NONyUeHHOIl TabnHIle, a) YKaxkuTe
Ko3(hdUIHEeHT HHTEPHOIAIHOHHOTO MHOTOY/IeHAa IIpH cTapiieil cTemeHH; 0)
BBIYHCIINTE 3HadeHHe (YHKIHH B TOYKE X .
CIIOCOOAMI:

BrruncineHns NpOBOOHUTE IIBYMHA

1) mo popmymne Jlarpanxa;
2) o dopmyne HeroTOHA.

f(x) = VX3 +1 ma orpeske [1; 3,5]c marom #=0,5; x'=2,3.

2. OyHKIMS 3a7aHa TaOIUIel CBOUX 3HAUYCHUN
HaiiTi MHOrO9JIeH He BEINIE MEepPBOil CTEIleHH, alllPOKCHMHPYIOMINH (YHKIHK M0
MeTOoJly HaHMeHBIIHX KBaJpaToB. HalTH 3HaueHHe MHOTOWIEHA B TOUKE X =X,.

H300pa3ute Toukn TabauuIel H IpadHK aNNpoKCHMHPYIOMIET0O MHOTOY/IeHa Ha

mn 2

i U .
OJHOM pHCYHKe. BEUHCIHTE 3HaUeHHEe BEIHYHHBI U = %, rae vi=y; - Pi(xy,

i=0,1,...,n; Pi(x) — anmpoKCHMHPYIOIIHI MHOrouleH. BenwumHa u OIGHHBaeT
OIIH30CTh AIIPOKCHMHPYIOIIETO MHOTOWIeHa K TAOIIYHOH (QYHKIIHH.

OVYHKINA 33/1aHa TaOIHIIeNn:

i 0 1 2 3 4 5

x; 0,1 0,3 0,5 0,7 0,9 1,1
Vi 1,17 1,591 2,031 2,379 2,811 3,14
x,=0,37.

3. Beruucnuth uaTerpast no ¢opmyne CumIiicoHa, MPUHSAB N = § U OIEHUTE MOTPEITHOCTh

IMOJIYy4YCHHOI'0 pe3yjibTraTa, I0Jb3YACh CIocoooM YABOCHHUS 1IIara BBbIYUCIICHUA. Brranciaenus
BBITIOJTHATH C IISITHIO 3HAKAMU MOCJIIE 3aIIITOM.

J"B dx
2 \2xT-3x+7

4. Beraucnuth unTerpai mo gopmysne ['aycca mpu n = 5. BeiuncineHus BHIMOTHSINUTE C TATHIO
3HAYAIUMU [U(PpPaMU MOCIIe 3aAaToM



J-B xdx
2 Jx3+7x2-3

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUM

1-a nemuas ceccus, dxzamen
Koumponupyemvie M/[K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5
Bonpocsl/3ananus:
1. ChopmynupoBaTh ONpeACIICHHs] HJIA CBOHWCTBA
Ilepemennas. OxkpecTHOCTb TOUKU. Touka cryieHus
2. ChopmynupoBaTh ONPEACIICHHs HJIA CBOHWCTBA

@Oynkiusa. CnocoObl 3ananus GyHKIUH. OCHOBHBIE XapaKTEPUCTHKH (YHKIMH: MOHOTOHHOCTH,

YETHOCTb, IEPUOAUYHOCTH
Ooparnas gynkus. CnoxHas QyHKIUS.

3. ChopMynupoBarh ONpeeseHUs U CBOMCTBA

YucnoBble OCIEI0BATEILHOCTH U UX cBolicTBa. Teopema Beiiepiirpacca (6e3 Joka3aTebCTBa)

4. ChopmynupoBaTh ONPEACIICHH] HJI CBOWCTBA
OnHOCTOPOHHKE NIPEIEIBI.
5. ChopMynupoBarh ONpeesieHNs Ui CBOMCTBA

beckoHeuHo Masbie 1 OECKOHEYHO OOMbIINe (QYHKITUH.
CpaBHeHHE O€CKOHEYHO MAJTbBIX.

6. ChopmynupoBats OnpeneseH s Ui CBOWCTBA
[TpousBoaHas; e€ reoMeTprudecKuid U (HU3UIECKUIA CMBIC].
CaoiicTBa QyHKITHH, HEMPEPHIBHBIX Ha OTpe3ke (0/1)

7. ChopMynupoBaTh ONpeesIeHUs WU CBOMCTBA

[Tpumenenne nuddepennnana kK TpUOTMHKEHHBIM BBIYUCICHUAM. 3a1a4a JIMHEAPU3aLUU QYHKIUH.

8. ChopmynupoBarh onpeneseHus Ui CBONCTBA

OnpenenéHHblil UHTErpai Kak Ipeesl UHTErpaJbHON CyMMBI
I'eomerpuueckuil 1 Gpu3nyecKuii CMbICT ONpeAEeIEHHOTO HHTETpaja

9. CchopmynupoBarh onpeeieHus Uil CBOICTBa
Omnpenenureny BTOPOro U TPETHETO NOPAIKOB U UX BBIYUCIICHUE
10. ChopmynrpoBaTh onpeaeIeHNs WA CBOUCTBA
OmnpeneneHne CMEIaHHOTO MPOU3BENCHUS U €T0 TEOMETPUUECKUM CMBICIT
11. ChopmynupoBath onpeneneHus Ui cBoicTBa
[ToHsiTHE TMHEWHOTO MPOCTPAHCTBA
12. ChopmynrpoBath onpeaeIeHNs WK CBOUCTBA
CriocoOsI 3a1aHKS ¥ BUBI YPABHEHUH TIIIOCKOCTH
13. ChopmynmnpoBath onpeaeIeHNs WM CBOWCTBA
Marpuua. Buael matpui
14. ChopmynrpoBaTh onpeaeeHNs WA CBOUCTBA
[TonsiTHE CHCTEMBI JIMHEHHBIX aNreOpandecKux YPaBHEHHUH U €€ PeIIecHUs
15. YMeTh n10Ka3arh yTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI

[Ipenen pynkmmu B TOUKE
CBs3b MeXy QYHKITUEH, TIPEICTIOM U OECKOHEUHO MaJIOl BETMYUHOMN

16. YMeTh n0Ka3aTh yTBEPKICHUS, TEOPEMBI UM CBOMCTBA, BHIBECTH (DOPMYITHI
OcCHOBHBIE TEOPEMBI O Tpeeiax
17. YMeTh noka3arh yTBEP)KICHUS, TEOPEMbI U CBOMCTBA, BHIBECTH (DOPMYITHI

[Ipu3Haku CyIIecTBOBaHMS TPENEIOB: TeopemMa O TpeAese MPOMEKYTOYHOMH
(Toxa3zarenbCTBO); TEOpEMa O Ipezeie MOHOTOHHON (PyHKITH

byHKIIH



18. YMeTh 10Ka3aTh yTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI

Touku paspreiBa GyHKIIUM U WX KJIacCUDUKAIUSI
OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (DYHKIIHIX

19. YMeTh noKa3arh yTBEPKICHUS, TEOPEMBI U CBOMCTBA, BHIBECTH (DOPMYITHI
[Tpou3BoaHas CIOKHON (QYHKLIIUU
[TpousBoaHast oOpaTHON GYHKIUU

20. YMeTh oKa3aTh YTBEPKICHUS, TEOPEMbI HITU CBOWCTBA, BBIBECTH (DOPMYJIBI
[Ipoun3BoaHbBIE BBICIINX MOPSAKOB; IPOU3BOIHBIE BBICHINX MOPSAIKOB OT MApaMETPUUYECKH 3aJaHHBIX
GbyHKIMIA

21. YMeTb noKa3aTh yTBEPKICHHS, TEOPEMbI UJIU CBOWCTBA, BBIBECTH (DOPMYJIBI
OkcrpemyM. HeoOxoauMble ¥ TOCTAaTOYHBIC YCIIOBUS CYIIIECTBOBAHUS SKCTPEMyMa

22. YMeTb 0Ka3aTh yTBEP)KICHHUSI, TECOPEMBI WU CBOMCTBA, BEIBECTU (DOPMYITHI
HHTerpupoBaHue 3aMEHON IEPEMEHHOU
WNHTterpupoBaHue 1o 4acTsam

23. YMeTh oKa3aTh YTBEPKICHHS, TEOPEMbI MU CBOWCTBA, BBIBECTH (DOPMYJIBI
®dopmyna Herorona-JleiiOnuia

24. YMeTh oKa3aTh YTBEPKICHUS, TEOPEMbI MU CBOWCTBA, BBIBECTH (DOPMYJIBI

JIuHeitHpIe onepanuu Hall BEKTOpamMu
JIunelinas 3aBUCUMOCTh BEKTOPOB. PasnokeHne BeKTopa 1o 0azucy

25. YMeTb 0Ka3aTh yTBEP)KICHHSI, TECOPEMBI UJTH CBOMCTBA, BEIBECTH (DOPMYITHI
CBolicTBa CKaJIIPHOTO ITPOU3BEIEHUS. YCIOBUE OPTOrOHAIBHOCTH BEKTOPOB
CkassipHoe POU3BEICHUE B EKaPTOBBIX KOOpAWHATAX (BBIBOA (hOPMYIIBI)
26. YMeTh J10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIBI
BriBo1 KaHOHMYECKUX ypaBHEHUM NpsiMoi. [lepexon k mapaMeTprUiecKUM ypaBHEHUSM MPSAMOM
27. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIbI
Panr marpuribl. YciioBre COBMECTHOCTH CUCTEMBI JIMHEHHBIX alreOpandecKuxX ypaBHEHHUH (Teopema
Kponekepa-Kamnemmm)
28. YMeTb 0Ka3aTh yTBEP)KICHHSI, TECOPEMBI WU CBOMCTBA, BEIBECTH (DOPMYITHI
Teopema 00 o0611eM perIeHny HEOTHOPOAHOM CUCTEMBI TMHEHHBIX ajIreOpandecKkux ypaBHEHUH
29. Beruucnutb

. ¥’ —3x -2
lim -
x> -1 X° + x

30. HaiiTu 3HaYeHnE POU3BOIHOMN (DYHKITUN

v= (2x0+ 20— 3% —4x+2) B Toume %o = 1

31. Beruucnuts npenen (mosab3ysch npaBuiioM Jlonurans)

. rgx—-x
lim =
=20 X —smx

32. BpluncnuTh HHTETpal

ST

X -sin xdx

= =t

33. BeryuciuTh miomaab GUrypsl, orpaHudeHHON mapabosoi

y=3- ¥ u npavoit V =X -3

34. Boruucinuths 00beM Teja, HOTYYEHHOTO TPU BPAIlleHUH KPUBO



y=x+L 0=x<2

35. Haiitu oO1iee penieHre oqHOPOTHON CUCTEMBI IMHEHHBIX alreOpandecKuxX ypaBHEHUN

[6x, —9x, +21x, —3x, —12x, =0,
1 80— 12x;, + 28x; —4x, —16x; =0,
(20 =305+ T —x, — 4%, =0.

36. Pemnts 3amauy

CocTapHTE YpaEHeHHe IPAMOH ( :14_-"!4:] . IEPIIEHAHKY TAPHOH K
nockoctd (444d; ), ecm 4 =(0.4,5), 4 =(3,-2.1),
4=(456). 4,=(332)

37. Pemnts 3ana4y

BrrmcTHTE MOTYAL BEKTOPHOTO TIPOH3BEICHHA

[3(‘?—!1 2F+E]= ECIH ﬁ=417+_?—k- b =—3F—k,
c-lroom
2

38. BpluncnuTh onpenennTenb

15325 15323 375127
23735 23735 17417|.
23737 23737 17418

39. HaitTu TouKy nepecedeHust NpsaMou 1 MIOCKOCTH, KOTOPBIE 3a/1aHbl YPAaBHEHUSIMU

x+2 _y-2 z+1 H2x—4y-3:+7=0
1 0 0
40. Pemuth 3agauy
Brrancmuts det( A7) ABT ), ecm
2 1 = 2 8 -5
:1:;2 -1 1 :B=;—3 -1 0
1 0 1 4 5 -3

2-s nemuss ceccus, IK3ameH
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5
Bomnpocsei/3ananus:

41. ChopmynupoBaTh ONpEISICHUS UIH CBOHCTBA

Onpenenenre GyHKIUH IBYX MEPEMEHHBIX.
[TonsTue npenena GpyHKIUU ABYX MEPEMEHHBIX

42. ChopMynrupoBarh ONpenesIeHUs U CBOMCTBA
[Tonsatue muddepenupyemoctu. Onpenenenue quddepennmana GyHKIMA AByX HePEMEHHbIX
43. ChopMynrpoBarh ONpenesIeHUs UIu CBOMCTBA
YacTHble IPOU3BOJHBIE BHICIINX MOPSIIKOB
44. ChopMynrpoBarh ONpeIesIeHUs WU CBOMCTBA
Onpenenenue 3kcTpeMyma (YHKIUH JIBYX MEPEMEHHBIX
45. ChopMynrupoBarh ONpeesIeHUs WU CBOMCTBA
3amaya o BBIYMCICHUU 00beMa Tena



46. ChopmynupoBaTh ONMPEISICHUS WIH CBONCTBA

Onpenenenre KpUBOIMHEWHOTO HHTErpaJIa MEPBOTO poaa
Onpenenenre KPUBOIMHEWHOTO HHTErpaJia BTOPOTO Poja

47. ChopMynrupoBaTh ONpenesIeHUs U CBOMCTBA
Ckansiproe niosie. JIMHUM ¥ TOBEPXHOCTU YPOBHSL.

48. ChopMynupoBarh ONpeIesIeHUs WU CBOMCTBA
IIpousBonnas no HarmpasiaeHUO. [ pagueHt

49. ChopmynrpoBarh OnpeesIeHUs UIIU CBOMCTBA

Hucnosoint psg
[ToHsITHE YaCTUYHBIX CYMM YHCIIOBOTO psAJia

50. CpopmynarpoBaTh ONpeAeTICHUs WIN CBOUCTBA
OcTaTro4HbIN YJIEH YHUCIOBOTO psjia

51. ChopmynupoBarh OnpeeieHUs] WA CBOMCTBA
[TonsiTue cxomsmierocs psaa

52. ChopMynupoBaTh ONpeeIICHUs WA CBOMCTBA
[TonsTre QpyHKIMOHATBLHOTO PsiAa U €ro 00JaCTH CXOAUMOCTH

53. YMeTb 1oKa3aTh yTBEPKACHHUS, TCOPEMBI UIIH CBOMCTBA, BBIBECTU (HOPMYJIBI
3anada o nuHeapu3aluu QGyHKIUU ABYX MEPEMEHHBIX

54. YMeTb 0Ka3aTh yTBEPXKICHUS, TCOPEMbI MITH CBOICTBA, BHIBECTH (POPMYITBI
@®opMyIIbl YaCTHBIX MPOU3BOAHBIX (YHKIIMA, 3aJaHHBIX HESIBHO

55. YMeTb 1oKa3arh yTBEPKACHHS, TEOPEMBI UIIH CBOMCTBA, BBIBECTU (DOPMYJIBI
NuBapuantHOCTh hopmbl muddepennuana nepBoro mopsaka

56. YMeTb JoKa3aTh yTBEPKACHHS, TCOPEMBI UIIH CBOMCTBA, BBIBECTU (HOPMYJIBI
HopmanbHas miockocTh U KacaTeabHas mpsiMas K TPOCTPAHCTBEHHOM KPHUBOi

57. YMeTb 1oKa3aTh yTBEPKACHHUS, TCOPEMBI UIIH CBOMCTBA, BBIBECTU (HOPMYJIBI

3amaya 0 HaMOONBIIEM M HAWMEHBIIEM 3HAYCHUSX (YHKIMH IBYX MEPEMEHHBIX B 3aMKHYTOM
OTrpaHUYCHHOM 00JIacTH

58. YMeTh JoKa3aTh yTBEPKIACHUS, TEOPEMbI UIIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
3amMeHa epeMEeHHbIX B IBOMHOM HHTerpase. [loaspHbie KoopAuHATHI

59. YMmeTh noKa3aTh yTBEPKIACHUS, TEOPEMbI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
CBolicTBa KpMBOJIMHEMHOIO MHTErpajla BTOPOIo poaa

60. YMeTh J0Ka3aTh yTBEPKIACHUS, TEOPEMbI UJIM CBOMCTBA, BBIBECTH (HOPMYJIIbI
VYcnoBre HE3aBUCUMOCTH KPUBOJIMHEWHOTO HHTErpajia BTOPOTO pojia OT IyTHU MHTETPUPOBAHUS.

61. YMeTh 10Ka3aTh yTBEPKIACHUS, TEOPEMBI UIIH CBOMCTBA, BBIBECTH (HOPMYJIIbI

CBoJicTBa CXOAAIIUXCS YUCIOBBIX PSAOB
Heo6xonumblilt mpu3HaK CXOAUMOCTH YHUCIIOBBIX PSAZOB

62. YMeTh J0Ka3aTh yTBEPKICHUS, TCOPEMbI HITH CBOIMCTBA, BHIBECTH (POPMYITBI

[Tpu3HaKM CXOANMOCTH 3HAKOMOIOKUTEIBHBIX YHCIOBBIX PSIOB: IPEICIbHBIN IPU3HAK CPAaBHEHUS
63. YMeTh J0Ka3aTh yTBEPKICHUS, TECOPEMbI HITH CBOICTBA, BHIBECTH (POPMYITBI

[Tpusnak JleiOHMITa CXOAMMOCTH 3HAKOTICPEMEHHBIX YHCIIOBBIX PSIOB
64. YMeTb J0Ka3aTh yTBEPKICHUS, TCOPEMbI MM CBOICTBA, BHIBECTH (POPMYITBI

Teopema AGens
PaznokeHne OCHOBHBIX JJIEMEHTApHBIX (YHKIWHA B CTENEHHBIC psAbl (IPUBECTH TMPHUMEPHI
Pa3IOKEHUI ¢ BBIBOIOM (HOPMYIT)

65. CocTaBuTh ypaBHEHMsI KacaTeIbHON INIOCKOCTH U HOPMaJIbHOM NPSAMOM K IOBEPXHOCTHU

c=xt +3? — B TouKe (3,4,-7).
66. MccnenoBath Ha SKCTPEMYM (PYHKITHIO



flx.y)= —x? xy— 11'2 -9y +6x—-35

67. OnpenenuTh HauOOJIbIIIEEe U HAUMEHBIIIEe 3HAYCHUST QYyHKIIUN

=2 +‘12 —X-y+x+yEobmacta x<0, _1'50, x+y=—-3

68. Boruncinute ABOMHOM MHTETpall IO IPSMOYTOIBHOM 001acTH

[[(x+ y)dvdy, 0<sx <1<y <2
(D)
69. Pemnts 3a0a4y

1
1+x°

by 1
IMokazaTe, wro EmpakenHe — dV+( ——+In y)dt 6yner
y x

nonHeM gubdepeHHATOM HeKoTopoH dyHrIHE. BoceTaHoEHTE

3Ty GYHKUHIO ¢ TOMOINBEC KPHEOMHHEHOTO HHTEIpaTa BTOPOTO

poaa.

70. UccnenoBath Ha aOCOTIOTHYIO U YCIOBHYIO CXOAUMOCTD PSIJT

T

2"
2

(—1)"sin

P

71. Paznoxuts B psinx Dypbe QyHKITHIO

]'7.\; ecmn — T <x=0,

f(x) :l

0, ecrm 0= x =T

72. UccnenoBath Ha aOCOTIOTHYIO U YCIOBHYIO CXOAUMOCTbD PSIJT

HaiiTi 065acTh CXOAMMOCTH CTETIEHHOTO psifa
= 4 x+1)"
22—

PR

3-a 1emnsa ceccusi, IKzamen
Koumponupyemvie M/[K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5
Bonpocsl/3ananus:
73. ChopmynupoBaTh ONpEICTICHUS UITH CBOMCTBA
Huddepenunanbubie ypaBHEHHS EpBOTO mopsiaka. [loHsTHe 0011ero ¥ 4aCTHOTO peleHUH
74. ChopmynupoBaTh ONpEICICHUS UITH CBOMCTBA
Juddepenunanbabie ypaBHEHHS MIEPBOTO mopsiaka. 3agada Komru
75. ChopmynupoBaTh ONpeICTICHUS UITH CBOMCTBA
Juddepenunanbabie ypaBHEHHS BTOPOro nopsiaka. [Tonsarue o61ero n 4acTHOTo pereHuii
76. ChopmyaupoBaTh ONpEICTICHUS UITH CBOMCTBA
Juddepenunanbabie ypaBHEHHS BTOPOTo nopsiaka. 3agada Komu
77. ChopmynupoBaTh ONpEICICHUS UITH CBOMCTBA
IToHsiTHE HOPMAJIBHOM CUCTEMBI JINHEWHBIX YPABHEHU I1IEPBOI0 NOpsIKa
78. YMeTh JoKa3aTh YTBEPKACHUS, TEOPEMbI UIIH CBOMCTBA, BBIBECTH (HOPMYJIIbI
VYpaBHEHUSI ¢ pa3AEIAOLUMMUCS IEpEMEHHBIMUA. MeTo1 MHTErpUpOBaHUS
79. YMeTh foKa3aTh yTBEPKIACHUS, TEOPEMbI UIIH CBOMCTBA, BBIBECTH (HOPMYJIIbI
OnHoponHble ypaBHEHMs. MeTOA HHTErpUPOBaHUS
80. YMeTh 10Ka3aTh YTBEPIKIEHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
JIunelinble ypaBHeHMs. MeTOX HHTErpUPOBAHUS
81. YMmeTh n0Ka3aTh YTBEPIKIAEHUS, TEOPEMBI UITH CBOMCTBA, BBIBECTH (hOPMYJIbI
VYpaBHeHus bepnymiu. Meton uHTerpupoBanus



82. YMeTh 0Ka3aTh yTBEPKACHUS, TECOPEMBI WITH CBOMCTBA, BEIBECTH (HOPMYJIBI
VYpaBHeHusI B ONHBIX Auddepennnanax. Meton uHTerpupoBaHus
83. YMeTb 10Ka3aTh YTBEPKICHHS, TEOPEMbI WM CBOMCTBA, BHIBECTH (DOPMYIIBI
VYpaBHeHuUsI, JOMyCKaIOL1e MOHMKEeHNE opsaKa. MeToabsl HHTErpUpOBaHUS
84. YMeTh 10Ka3aTh yTBEPKACHUS, TECOPEMBI WIIH CBONCTBA, BRIBECTH (hOPMYJIBI
[TonsiTHe TMHEHHON 3aBUCUMOCTH M HE3aBUCUMOCTH cucTeMbl pyHKImii. Onpenenurens BpoHckoro
85. YMeTh 10Ka3arh yTBEPKACHUS, TECOPEMBI WITH CBOMCTBA, BHIBECTH (DOPMYJIBI
Teopema o cTpyKType 00IIero pemeHus OHOPOAHOTO JIHHEHHOTO AuddepeHIINaTbHOTO YPaBHEHUS
BTOPOTO MOpPsIKA
86. YMeTh 10Ka3aTh YTBEPIKIACHUS, TCOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI

Teopema o cTpyKkType o0OIIero pemeHusi HEOAHOPOJHOro JIMHEHHOro auddepeHInanIbHOro
YpaBHEHUS BTOPOT'O MOPsAKa

87. YMeTb 10Ka3aTh YTBEPIKICHHS, TEOPEMbI UJIH CBOWCTBA, BHIBECTH (DOPMYIIBI
Meton penieHust JIUHEHHOTO OAHOPOAHOIO JHHEWHOTO AUQPQEpEeHLINaTILHOIO YPaBHEHUS BTOPOTO
MOPsI/IKa C MIOCTOSTHHBIMU KO3 durmeHTamMu

88. YMeTh n0Ka3aTh YTBEPIKIEHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI

Mertop perieHus JMHEHHOTO HEOJHOPOAHOTO JIMHEHHOTO qu(QepeHINaIbHOTO YpaBHEHHS BTOPOTO
MOPS/IKA C TIOCTOSTHHBIMU K03(h(pULlmeHTaMu ¢ MpaBoOi YacThIO CIIEIIMATBLHOTO BHIA

89. YMeTb 10Ka3aTh YTBEPHKICHHS, TEOPEMbI WM CBOMCTBA, BHIBECTH (DOPMYIIBI
HNuTerpupoBanne HOpMaIbHBIX CUCTEM JJMHEUHBIX YPAaBHEHUN BTOPOTO MOPSIKa
90. Haiitu oOmiee pentenue auddepeHnnanbHoro ypaBHeHUS

(x? +x)dx+( .1'—_\’1.1'_] dv=0.

91. Pemnte 3amauy

Brraucmure In 10 ¢ Tousocteio ¢ =0,0001,

BOCTIONB30BABIIHCH PA3TOKEHHEM B CTEIIEHHOH paT
COOTBETCTEYIOIIHM 00pazoM moaobpadHol dVHKITHE

92. Pemuts nuddepeHmansHoe ypaBHeHHE
Yars(y +lnx)dv=0
x :

93. Pemnts 3anauy Kommn

xy+y—e =0, (1)=2
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