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ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE

Jlara, mpoTOKOII
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JIALIO (Ipu HaNMUYUN)
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YueGHO-MeToau
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».

HpOMleCyn’lO‘iHaﬂ ammecmayu:. 3K3aM€H, 1-5 nemnsis ceccus.

Hpomeofcymowaﬂ ammecmayust. 3K3aM€H, 2-51 I€MHSI5L CeCCUsL.

HpOMleCyn’lO‘iHaﬂ ammecmayu. 3K3aM€H, 3-1 1emuss ceccusl.

6. OnleHOYHbIE MaTePUAJIbl 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 KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Haitnure obmacts onpenencHust GyHKIIUA

Y= arccos%—kxfz —x




2. YcraHOBHTE Kakue M3 YKa3aHHBIX (DYHKUUH SBISIOTCS YETHBIMHU, KaKHE HEUETHBIMH, a
KAaKHe He SABJIAIOTCS HU YETHBIMU, HU HEYETHBIMU

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

3. BHITIOJIHUTH HCﬁCTBHﬂ C KOMIIJICKCHBIMHU YHUCJIaMU:

A) BBIYUCIIUTH BBIPAXKECHHUS,
0) BO3BECTH KOMILJIEKCHOE YHCIIO B CTENEHb Z\N WM HalTH BCE 3HAUEHUSI KOPHEH U MOCTPOUTH HX.

a) 3 +10)3 6)V—i

4. Berancaure Ipeacibpl, HE MOJIB3YsACh IIPpaBUJIIOM JlormTans u SKBHBaJICHTHOCTSIMU

o x2—5x+6 . Ox* —2x2+1 i V1+2x—3
X rx—6 )erEa x*+3x2+2 B)xlil‘} x—4

I sin2x — 2sinx . (3 + ?x)?
2 bt x(1 — cos2x) x—ca

5. Beruncnuts npeaensl GyHKIUN, UCIIONb3Ys SKBUBAJICHTHbIE O€CKOHEYHO MaJlble

3tgx — 1 JaA+x)?2-1
a) lim 6) I ( )

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

6. 3anana ¢pynkuus y=f(X) v 1Ba 3HAUEHUSI ApPTyMEHTa
TpeOyercs:
1) ycTaHOBUTH, SBISIETCS JIM NaHHAs (YHKIWS HETPEPBIBHOM WM pPa3pbIBHOW IS KaKIOTO W3
JaHHBIX 3HAYCHUN apTyMEHTa;
2) B ciy4ae paspeiBa (YHKIMH HAWTH €€ Tpeneibl B TOYKE pa3pblBa cleBa W CIPaBa,
KJ1acCU(UITUPOBATH TOUKY pPa3phIBa;
3) caenarb cXeMaTU4eCKU 4epTEXK.

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

Pa3zoen 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 @ynkyuii memooamu ougpepenyuaibHoco ucuucieHus
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Jlns xaxmaoi w3 3aJaHHBIX (DYHKIMH HAWAWTE MPOW3BOAHYIO M BBIYMCIWTE 3HAYCHUE
MPOU3BOJIHON B TOUKE

)y =0¢—e¥)?, x,=0

5) sin(x + 2) )
= —————, Xpg = —
y x2+4 " °

B)y = (2x — 1)*"+2-2  x =1

2. Haiinute nmpousBoanyto dy/dx mapameTpuuecku 3aaHHON (yHKINN
x =sin®t
=cos®t

3. Haiigute npon3BOIHYIO HESIBHO 33JaHHON (DYHKLIUU
tgx*+y)+e™ —x =0



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

y=x2In2x,x; =1

5. Beruncnure npenensl GyHKIHN ¢ MpUMEeHeHHeM npaBwiia Jlomuras
. o x+2Inx
lim ———
K—o0

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

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

Tema 3.6. 'eomempuueckue npuiodcerusi OnpeoeireHHo2o uHmezpaia
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota

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

dx
B) Ix2—7x+1’

r) j sin 2x cos 3x dx ;

3x+5 J
A) f(x—3)2(x+1) x
2. BBIYUCIUTD ONPEAEICHHBIE HMHTETPAJIbI

6
xdx
a) j :
1

1Xx+3’

6) f(x+2)lnxdx.

3. BeruucnuTh miomaas GUrypsl, orpaHHuCHHON TUHUSAMU

Ax*+y*—4y=0

V3
y=5x
x=0;

6)y=6—x—x2
y=2—4x.

4. Qurypa, OTrpaHMYCHHAas JIMHUSAMH Bpamaerca Bokpyr ocu Ox. Haiitu oOwem Tena
BpalICHUsA
y=0x=1 y=3/x



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
a)V:{(.Tl.x2 ...... x )eR"|x, :0}:

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

2. Beimummre 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. Hatigure
Haiiire MaTpHIBl Iepexoja OT Oa3ica e=(§1, e, ?3) K Oazncam

e'=(§,'. e . Es') He =(§,". e . E) a TaKXke KOOpPHHATHI BEKTO-

e/ =—4g,-3¢,-5¢,, @& =5g+e,-¢ U g =2¢+2-7¢,

4. Haitnute coOCTBEHHBIE 3HAYCHHS 1 COOCTBEHHBIE BEKTOPBI

omeparop f V> —=V7,

.
Lo b
—

3ajiaH B Gastice e=(&,. &,. &) MaTpuueif 4 =| 0

=]
|

—

]

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

1. Jlansl koopauHatsl BepinH nupamuisl ABCD. Haiinute

. KocuHyc yrma ABD;

2. nnomanp rpanu ABC;

3. oovem nupamuasl ABCD.

A B C D

(4.2:0) (2.1,0) (2.1.1) (3:2:1)

—

2. lanbl koopaunatel Touek A, B, C u D. Haiinure:

. mpoeknuio Touku D Ha mmockocts ABC;
2. mpoekuuto Touku D Ha npamyro BC.

—



A | B ‘ c ‘ D
(5:5;5) | (3:4:4) \ (5:2:2) \ (6:5:3)

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

4. Jlanwl marpuiisl A u B. Haitagure

B-AT-34.
(2 2 -1 0 2 -4
A=0 2 4 B=3 4 8§
-1 3 2) 2 =2 o)

5. Pemmre cucreMy JMHEHHBIX anreOpandecKuX ypaBHEHUW TpeMsi CIIOCOOaMH: TIO
dhopmymnam Kpamepa, ¢ momorpio oOpaTHoi MaTpHIlbl 1 MeToIoM [ aycca
"10_\'+ y+z=-T

X—y—z=
l21'+3}'+:=5

6. Uccnenyiite cucreMy Ha COBMECTHOCTb, UCHONB3yd TeopeMy Kponekepa-Kanemnu. Eciu
CHCTEMa COBMECTHA, HAAUTE ee obliee pelieHne

x+2y+3z=1

j2x—y—z=3
l4_\'+3_1'+5:=5

Pazoen 6. /Jughghepenyuanvrnoe ucuucnenue QyuKkyuil HeCKOIbKUX NEPEMEHHBIX
Koumponupyemvie M/[K: 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 pabora
Bomnpocsi/3ananus:

1. BeruucnuTe yacTHBIE IPOU3BOAHbIC JaHHBIX (DYHKLIUU
1

J3x3+2x—5y+1

2. Berancnure mpou3BOIHYIO HESIBHO 3aJaHHOM (PYHKITHH

3 3 _ dy _
x> +y —,ny,a—?

7 =

3. Brpluncnure npuOIIKEHHOE 3HAYEHUE Cleayroume (yHKIMM B TOYKe A, 3aMeHss
npupanieHue GyHkuuu ee quddepeHnnaiom

z=x% [y, A(1,02; 0,95).
4. HaiinuTe nmpou3BoaHyI0 (PyHKIMHU U(X, Y, Z) B TOUKE A 10 HAIPaBJICHHUIO K TOUke B.
u(x,y,z) ‘ A ‘ B
Wae + 22 ‘ (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 MOPAIOK HHTETPUPOBAHUS
e—1 In(1+x)+1

f dx f fx, y)dy
0 0

2. BeluMcauTh NOBTOPHBIA HHTETpa

2 2x
[ ax | - yay
0 x

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

y=x%—1;y=—x%43.

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

'f(xl_}-'+5r)df, f.l(—l,U)} B(—1,4).

L

5. Beluuciaure KpUBOJIMHEWHBINA UHTErPAJl

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

(x=rcos@, y =rsing) ypapHeHneM r =r(¢).

IP( x.y)dx+Q(x.y)dy, tae L—vuacTh KpHBOIl, 3ajaHHOIl ypaBHeHHeM y = y(x)
L

I%‘ﬁ, r=2sm2p, [Og@g
2 (x7+57)

&5

6. Briuuciure

MeKIy ToukaMH 4 1 B.

IXdT—(_}-‘3 +l)dv’ v :'3\/;! ‘4(0,0)-_ 8(8,2)

I
7. Berauciure

IP( x.y)dx+Q(x.y)dy, Tme L—dacTh KpHBOIl, 3aJaHHOI IapaMeTpHIeCKUMH
L

ypaBHeHmsMH x =x(), y=y(f)(n,<t<t,).



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

8. Beruucnure mo hopmyse ['puHa KpUBOJIMHEHHBIA HHTETPAIT
IP( x.y)dx+Q(x.y)dy, Tme L—KOHTyp TpeyrombHHKa C BepmmHammn 4, B, C,
L

IpoderaeMblil IPOTHB X0/1a YaCOBOH CTPesIKH.

jg 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. Yucnosvie psiowvi
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Uccnenyiite cXOMUMOCTh PSIOB

= (L4 = 2"n! = n+3 Y
a)> | e -1} 6)2“3—: B)Y — T)Z{amsm"n—FSJ:

n=1 =1 N n=l

n=1

J)Zr? [ ]H e)ir? 2”3,_'_” "': e)z :
3 -1 ,,_L[??’ +"]]11

n=l n=1

H{)Zx: 1 )Z(— rH—l 2n+1 H)Z( 1)fr+l[3 +1] .

(Sn+8}]n (Sn+8 ~ (n+1)n pru |

n=l

2. Brrunciaure CyMMY psaa
. (_er-l

2

n=1

C TOUHOCTBIO £ =0,01.

3. Haiigute cymmy psna
= 90

;,Z:; An* +8n-5

Tema 9.2. @ynxyuonanbHvle psovl
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota

Bonpocsi/3ananus:
1. UccnenoBarh CXOAMMOCTH PSIIOB, TTOJIB3YSCH MMPU3HAKOM cxonuMocTu [lamamoOepa
oo

Z 3n sin1
. o

n=1

2. HCCHGZ[OB&TL CXOAUMOCTh PpAHOB, IOJB3YACh NMPHU3HAKOM CPABHCHUA WK NPCACIIbHBIM

IIPU3HAKOM CPaBHEHUS
oo

Vi

n=1



3. UccnenoBark CXOAUMOCTD PSIIOB, MOJIB3YSACh PaJluKaIbHBIM ITpu3HaKoM Ko
co

1
. Z arctg" -

n=1

4. UccnenoBarh CXOOUMOCTH PSIJIOB, MOJB3YSICh HMHTETPAIbHBIM MPU3HAKOM CXOAMMOCTH
Ko

[#4]
> WD
(n% + Varctg?n’
n=1
5. BBISICHUTB, KaKUE PSIBI CXOIATCS a0COFOTHO, KAKUE YCIOBHO, KAaKHUE PACXOIATCS

D

nin3n
n=1

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

a — -
) 37 n ) n?
n=1 n=1

7. Haittu 3naduenus ¢yHkiwii ¢ TouHocThio 0, 001. IIpu BBIYMCIEHHWH BOCIOJB30BATHCS
COOTBETCTBYIOIIMMHU PA3JIOKEHUSAMH B psii 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. Jugpdpepernyuanvhvie ypasHerus 8mopozo u 6oiee 8blcOKUX NOPSOKO8
®dopma KOHTPOJIs/OlIeHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. Pemure 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. Pemure nanHble auddepeHnuanbHble ypaBHEHUd. B 3ajadax, Iie 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. Penmte nanuble qudepeHnUanbHbe ypaBHEHHS. B 3amadax, rie yKa3aHbl HauyallbHBIE
yCIIOBUS, pemuTe 3a1aqy Komm
a) v =xe" +37; 6)v"=(x* +7x+9)e", y(0) =1, y'(0) =4: B)x*y" ="
)V =2 Doy -0 =w. y1)=e y'(1) =2e.

4. Haitnute obuue pemenns quddepeHnnanbHbIX ypaBHeHUN

3,

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



Tema 10.3. Cucmemsl aunetinbix ouppepenHyuanrbHvlx ypagHeHull
®dopma KOHTPOJIS/OlIeHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

1. Haiinute oOmmii maTerpan qudgepeHnanbHoro ypaBHEHUs

xy1+y2dx +y(x?+1)dy =0

2. Haiinure pemenue 3ana4u Komm

y'—%zZlnx, y(1) =4

3. Haiimute oOmmii MHTErpal

®(x,y,c) =0 auddepeHNNATFHOr0 YpaBHEHIA II B 0TBETE 3alMINNTE 3HaueHHe C,
IIPH KOTOPOM HHTErpalbHas KpHBasf [aHHOTO YpaBHEHHA IPOXOJHT 4Yepe3 TOUKY

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

4. Haitnure obmiee permeHue nuddepeHImaibHOr0 ypaBHEHUS

y'" = cos®x

5. Haiinure pemenue 3anaun Ko
y'—4y'+5y=0, y(0)=3, y'(0) =7
6. Haiinure obmee pemenne nuddepeHInaibsHoro ypaBHEeHUs 2-0T0 MOPsIIKa
¥+ 4y’ =4x? +10x + 2

7. Halimute  dacTHOe  pemieHHe  CUCTEMBl  TudQepeHIHaTbHBIX
VIOBJIETBOPSIONICE HAYaIbHBIM yCIIOBHSIM

x(to) = xp, y(to) = Yo

Y ok t2
dt_ x+ 2y,
dy
E—?;x—3y.

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

Tema 11.1. HYucnennvie memoosi
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. CocTaBbre TaOMUILy 3HAYCHUH (QYHKLIUU

YpaBHEHUH,

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

npoOHOH YacTH. BpIUHCIEHHA NPOBOAHTH C TpeMs 3HaKaMH IIOCle 3aIlaTol.
Icnonp3ys KBaIpaTHYHYIO0 HHTePHOJIHIO 110 [0JIyUeHHOI TabnHIle, a) yKaxkuTe
KO3(QQHIHEHT HHTepHOIAIHOHHOTO MHOTOYIeHAa IpH cTapmieil cTemeHH; 6)
BRIYHCIINTE 3HadeHie (QYHKIMH B TOYKE X . BBIUHCIEHHS MPOBOINTE IBYMS

CIoco0aMH:

1Y o chanvvne TTarnausxas



1) LU WUPMYJIC Jldl PaHiaa,
2) o dhopmyne HeroToHA.

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

2. OyHKMs 3a7aHa TaOIUIIeH CBOUX 3HAYCHU I

HajiTH MHOrouYJIeH He BEIIIe IepBOil CTeleHH, allIPOKCHMHPYIOMINI (YHKIHIO 10
MeToy HaHMeHBINHX KBaJpaToB. HailTH 3HaueHHe MHOTOWICHA B TOUKE X =X,.

300pa3nth TOUKH TadMHIEI H TpadhHK aNOpOKCHMHPYIONIET0O MHOTOUNeHa Ha

mn .‘32

OJHOM pHCYHKe. BEIUHCIHTE 3HaUeHHe BeIHYHHEBI [ = %, rae vi=y;i - Pi(x;),

i=0,1,...,n; Pi(x) — aOmpoKCHMHPVIOIIHI MHOTO4YIeH. BenwumHa u OICHIBaeT
OIIM30CTH aNMPOKCHMHPYIOIIETO MHOTOUIeHa K TA0JIHYHOH (DYHKITHH.

OYHKIHA 33]]aHa TaOIHIen:

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. Boruncaute unTerpan no ¢opmyne CUMIICOHA, IPUHAB N = § U OIICHUTE MOTPEHIHOCTD

MOJIYYCHHOI'0 pEe3yjibTaTa, IOJb3YACh CII0CO00M YABOCHUS IIara BbIYHUCIICHUA. Breraucnenus
BBITIOTHSATE C MATHIO 3HAKAMH MOCJIE 3aMsATOM.

J‘B dx
2 \2x3-3x+7

4. Beruncnauth unTerpai mo gopmyne l'aycca npu n = 5. BeruuciieHus BBITOTHSITE € MATHIO
3HaYaAIIMMU [U(ppamMu MoCIe 3arsTomn

J~3 xdx
2 31 7x2-3

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUM

1-a nemusas ceccus, dxzamen
Koumponupyemvie H/IK: 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 cryeHus
2. ChopmynupoBaTh ONPEACIICHHs] HJIA CBOKMCTBA

@ynkiusa. CnocoObl 3ananus GyHKIUH. OCHOBHBIE XapaKTEPUCTHKH (YHKIMH: MOHOTOHHOCTH,
YETHOCTb, [IEPUOIUYHOCTD

O6parnas gynkus. CnoxHas QyHKIHUS.
3. ChopMynupoBath ONpeesIeHNs U CBOMCTBA

YucnoBble MOCIEI0BATEILHOCTH U UX cBolicTBa. Teopema Beiiepiirpacca (6e3 Joka3aTenbCTBa)
4. ChopmynupoBaTh ONPEACIICHHS] HJIA CBOHWCTBA

OnHOCTOPOHHME MPEEIbI.
5. ChopMynupoBarh ONpeesieHUs U CBOMCTBA



beckoneuno mainpie u 6eCKOHEUHO OOJbIINEe (DYHKIIUH.
CpaBHeHHE OECKOHEUHO MAJTBIX.

6. ChopMynupoBaTh ONpeIeSICHUs U CBOMCTBA

[TpousBoaHast; €€ reoMeTpUYeCKHi U PU3NIECKUNA CMBICIL.
CBoiicTBa (QyHKIMI, HEMPEPHIBHBIX Ha oTpe3ke (0/1)

7. ChopmynupoBath ONpeneeHHs Ui CBOWCTBA

[Ipumenenne muddepennrana K MpuOIMKEHHBIM BEIYUCICHHUSIM. 3a1aua JTUHeapu3auu (PyHKIIH.

8. CchopmynupoBaTh ONpeeIeHUs UIH CBONCTBA

OnpenenéHHbplii MHTETpall KaK Mpeae HHTErpaIbHON CyMMBI
I'eomerprueckuit u GU3HUESCKUN CMBICIT ONPENEeTEHHOTO HHTETpaja

9. ChopMynupoBarh ONpeesIeHNs U CBOMCTBA
Omnpenenureny BTOPOro U TPETHETO NOPSAAKOB U UX BHIYUCIICHUE
10. ChopmynupoBarh onpeneaeHus Ui CBOMCTBA
Omnpenenenne CMEMIaHHOTO TPOU3BENECHUS U €70 TEOMETPUUECKHUM CMBICIT
11. ChopmynupoBaTh ONpeEICHHS WA CBOWCTBA
IToHsiTHE TMHEHHOTO POCTPAHCTBA
12. ChopmynupoBarh onpeneaeHus Ui CBONCTBA
Crioco0bI 3a1aHUs U BUBI YPAaBHEHUH MJIOCKOCTH
13. ChopmynupoBarh onpeneaeHus Ui CBONCTBA
Marpuua. Buasr matpun
14. ChopmynupoBarh onpeneaeHus Ui CBOMCTBA
[ToHsATHE CHCTEMBI TMHEHHBIX alreOpandecKiX YpaBHEHUH U e peIieHus
15. YMeTh noka3arh yTBEP)KICHUSI, TEOPEMBI UM CBOMCTBA, BHIBECTH (DOPMYITHI
[Ipenen ¢pyHKIUN B TOUKE
Cesi3p My pyHKIIMEH, TpeaenoM U OECKOHEUYHO MaJloi BETUYUHON
16. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI
OCHOBHBIE TEOPEMBI O IIPEAEIax
17. YMeTh 10Ka3aTh yTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI

[lpu3Haku CyHIeCTBOBaHMS TPENEIOB: TeopeMa O Tpeaene MPOMEKYTOUHOH
(ToKa3aTeNnbCcTBO); TeOpEeMa O Tpeiesie MOHOTOHHOM (PyHKITMH

18. YMeTh noka3arh yTBEPKICHUSI, TEOPEMBI UM CBOMCTBA, BHIBECTH (DOPMYITHI

Touku pa3pbiBa GyHKIMU U UX KJIACCH(PHUKALINSA
OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (DYHKIUAX

19. YMeTh n0Ka3aTh yTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI

[TpousBoaHast CIOXXHON (QYyHKIIUH
[TpousBoanas oOparHoi GyHKIIUH

20. YMeTb oKa3aTh yTBEP)KICHHSI, TECOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI

byHKIIUN

HpOPI?;BOI[HBIe BBICHIHUX IMOPAAKOB,; IMPOU3BOAHBIC BHICIIHX IMOPAAKOB OT MMAPpaMCTPUUICCKU 3aJaHHBIX

byHKIHA

21. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIBI
OkcrpemyM. HeoOXomumble 1 TOCTaTOYHbIE YCIOBUS CYIIECTBOBAHHS AKCTPEMyMa

22. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIM CBOMCTBA, BBIBECTU (hOPMYJIBI

HNHTerpupoBanmne 3aMeHON TEpEMEHHOI
HNuTerpupoBanue mo 4acTsim

23. YMeTb 0Ka3aTh yTBEP)KICHHSI, TECOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI
®opmyna Hetorona-JleiiOnua
24. YMeTb 0Ka3aTh yTBEP)KICHHUSI, TECOPEMBI WU CBOMCTBA, BEIBECTH (DOPMYITHI

JInHeHbIe onepanuy HaJl BEKTOpamMu
JluneitHast 3aBUCUMOCTH BEKTOPOB. PaznoxeHne BekTopa mo 6azucy

25. YMeTh 10Ka3arh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIBI



CBoiICTBA CKaJISIPHOTO MTPOU3BEACHUA. YCIOBHUE OPTOTOHATIBHOCTH BEKTOPOB
CkansipHO€ TIPOM3BEICHUE B IEKAPTOBBIX KOOPIUHATAX (BBIBOZ (POPMYJIBI)

26. YMeTb T0Ka3aTh yTBEP)KICHHSI, TECOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI
BbIBOA KaHOHMUYECKUX YpaBHEHMM NpsAMOU. [lepexon k mapaMeTpu4eCcKuM YpaBHEHUAM IPIMOU
27. YMeTb 0Ka3aTh yTBEP)KICHHUSI, TEOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI

Panr marpuiiel. YeiaoBre COBMECTHOCTH CUCTEMBI IMHEHHBIX alreOpandecKux ypaBHEHUH (Teopema
Kponexkepa-Kanenin)

28. YMeTh oKa3aTh YTBEPKICHHS, TEOPEMbI MU CBOWCTBA, BBIBECTH (DOPMYJIBI
Teopema 06 001IeM perIeHUH HEOTHOPOIHON CUCTEMBI JIMTHEHHBIX areOpandecKuX YpaBHCHHUM
29. Berauciauth

) xr° —3x -2
lim .
r—= -1 X° + x

30. Haiitu 3HaueHre MpoOU3BOJHON (PYHKITUH

V= (2x0+2x— 3 ~4x+2) B ToTRE X0 = 1.

31. Beruucnuth npesaen (1moyb3ysach mpaBuiioM JlomuTas)

. fgx—-x
lim gx.
x—0 X —sinx

32. BeUMCIUTh UHTETPAT

T

2 -

| x-sinxdx
0

33. Beruucnuts mionaab GUrypbl, orpaHu4eHHON apadoIioi

y=3- x* mnpavoii ¥ =X—3

34. Beryuciauth 00beM Tela, OTYYSHHOTO TIPH BPAIICHUH KPUBOM

y=x+1 0<x<2

35. Haiitu oO1iee penieHre OAHOPOIHON CHCTEMBI JIMHEHHBIX anreOpanyecKux ypaBHEeHUN

[6x, —9x, +21x, —3x, —12x, =0,
8y —12x, + 28y, —4x, —16x =0,
% 1 2 3 4 5 3

2 —-30+Tx—x,—4 =0

36. Pemnts 3an0auy

CocTaEHTE YpaEHeHHe IpAMOiE ( :L.M) . IEPIEHIHKY TAPHOMH K
mockocta (444 ), ecan 4 =(0,4.5), 4 =(3-21),
4=(456), 4.=(332)

37. Pemnts 3amauy
BmHCIHdTE MOJYIE BEEKTOPHOTO IIPOHIBEIEHIA
[3(—1 -5, 2(_‘+(T':|= ecmr =4 +]—k.b=-3] -k

T=7-2k

b | =

38. BeuuCcIuTh ONpeaenTeNb



15325 15323 37517
23735 23735 17417|.
23737 23737 17418

39. Haiitu TOUKy nepeceueHus NpsMoH U INIOCKOCTH, KOTOPBIE 3aJaHbl YPaBHEHUSIMU

40. Pemnts 3amauy

BrrumcouTs det[ﬂl'l_][.{BT_]zec.rm
(2 1 f2 8 -5
4=/2 -1 1 ,B=|-3 -1 0
1 0 1 L4 5 3

2-5 1emusa ceccust, IK3amen
Koumponupyemvie M/[K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5
Bonpocsl/3ananus:

41. ChopmynupoBarh OnpenesIeHUs U CBOMCTBA

Omnpenenenre QYHKINH IBYX TEPEMEHHBIX.
[TonsiTre npenena GpyHKIUU ABYX MEPEMEHHBIX

42. CchopmynupoBaTh ONPEISICHUS WIH CBOHCTBA
[Tonstue muddepenuupyemoctu. Onpenenenne nuddepernuana GyHKIUN IBYX IEPEMEHHBIX
43. CchopmynupoBaTh ONMpEeIICHUS WIH CBOHCTBA
YacTHble MPOU3BOHBIE BHICIINX MOPSIIKOB
44. CchopmynupoBaTh ONPEISICHUS WIH CBOHCTBA
Omnpenenenne 3kcTpeMyma (PyHKIIUU AByX MEPEMEHHBIX
45. ChopmynupoBaTh ONpPEISICHUS WIH CBOHCTBA
3aada o0 BHIYHMCIEHUU 00beMa Tella
46. ChopmynupoBaTh ONPEISICHUS WIH CBOHCTBA

Onpenenenre KPUBOIMHEWHOTO HHTErpAJIa MEPBOTO poaa
Onpenenenre KPUBOIMHEWMHOTO HHTErpaJia BTOPOTO Pojia

47. ChopMynrupoBarh ONpenesIeHUs Ui CBOMCTBA
Ckansiproe niosie. JIMHUM ¥ TOBEPXHOCTU YPOBHS.

48. ChopMynrpoBarh ONpeneseHUs Ui CBOMCTBA
IIpousBonnas no HarpasiaeHuUO. I pagueHt

49. ChopmynupoBarh OnpeesIeHUs U CBOMCTBA

Hucnosoint psjg
[ToHsITHE YaCTUYHBIX CYMM YHCIIOBOTO psAia

50. CpopmynarpoBaTh ONpeAeTICHUs WIN CBOUCTBA
OcTaTro4HbIi YJIEH YHUCIOBOTO psia

51. ChopmynupoBarh OnpeeNieHUs] WA CBOMCTBA
[TonsiTue cxomsmierocs psaa

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

53. YMeTb J0Ka3aTh yTBEPKIACHUS, TECOPEMbI MM CBOICTBA, BHIBECTH (POPMYITBI
3anada o nuHeapu3aluu GyHKIUU ABYX MEPEMEHHBIX

54. YMeTb 0Ka3aTh yTBEPKIACHUS, TECOPEMbI MITH CBOIMCTBA, BHIBECTH (POPMYITBI
@®opMyIIbl YaCTHBIX MPOU3BOAHBIX (YHKIIMA, 3aJaHHBIX HESIBHO



55. YMeTb 0Ka3aTh yTBEPKIACHUS, TECOPEMbI MITH CBOIMCTBA, BHIBECTH (POPMYITBI
NuBapuantHOCTh hopmbl muddepennuana nepBoro mopsjaka

56. YMeTh J0Ka3aTh yTBEPXKICHUS, TECOPEMbI MITH CBOICTBA, BHIBECTH (POPMYITBI
HopmanbHas mi1ockoCcTh U KacaTeabHas mpsiMas K TPOCTPAHCTBEHHOM KPHUBO

57. YMeTb J0Ka3aTh yTBEPXKICHUS, TCOPEMbI MITH CBOICTBA, BHIBECTH (POPMYITBI
3amaua 0 HauOONBIIEM U HAWMEHBIIEM 3HAaueHUAX (YHKIUU IBYX MEPEMEHHBIX B 3aMKHYTOM
OTpaHUYCHHOM 00J1acTH

58. YMeTh JoKa3aTh yTBEPKIACHUS, TEOPEMbI UIIH CBOMCTBA, BBIBECTH (HOPMYJIIbI
3aMeHa [IepeEMEHHBIX B IBOMHOM HHTErpae. [lonsipHble KoOpAUHATHI

59. YMmeTh noKa3aTh yTBEPKIACHUS, TEOPEMbI UIIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
CBolicTBa KpMBOJIMHEMHOIO MHTErpajia BTOPOIo poaa

60. YMeTh J0Ka3aTh yTBEPKIACHUS, TEOPEMbI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
VYcoBre HE3aBUCUMOCTH KPUBOJIMHEWHOIO UHTErpajla BTOPOTo poja OT IIyTH UHTEIrPUPOBAHUS.

61. YMeTh noKa3aTh yTBEPKIACHUS, TEOPEMBI UIIM CBOMCTBA, BBIBECTH (hOPMYJIIbI

CBoJicTBa CXOAAIIMXCS YUCIOBBIX PSIOB
Heo6xonumbliit mpu3HaK CXOAUMOCTH YHUCIIOBBIX PSAZIOB

62. YMeTh J0Ka3aTh YTBEPKICHUS, TCOPEMbI HITH CBOICTBA, BHIBECTH (POPMYITBI

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

[Tpusnak JleiOHMITa CXOAMMOCTH 3HAKOTICPEMEHHBIX YHCIIOBBIX PSIOB
64. YMeTb J0Ka3aTh yTBEPXKICHUS, TECOPEMbI MITH CBOICTBA, BHIBECTH (POPMYITBI

Teopema AGens
PaznokeHne OCHOBHBIX JJIEMEHTApHBIX (YHKIWHA B CTEIEHHBIC psfbl (IPUBECTH TMPHUMEPHI
Pa3IOKEHUI ¢ BBIBOJIOM (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)= x4 - _1‘2 -9y +6x-35

67. OnpenenuTb HauOOIbIIEe M HAUMEHbIIIEEe 3HAYCHUS (PYHKIHH

= Jr)2 —X-y+X+V E obnacta ¥ <0, y=0 x+y=3

68. BerYynciIuTh TBOWHON MHTETPAJ IO MPSMOYTOJIBHOM 001acTu

[[(x+ v)dxdv. 0<x<L1<y <2
(D)
69. Pemnts 3amauy

1
1+x°

X 1
Iokazare, [ro empakenHe — v+ ( ——+In )k Gymer
y x

nonsem gHbdepermatom HekoTopol dveknueE. BoccTaHoEHTE

3TV GVHKIHO € OMOIIBI KPHEOIHHSHHOIO HHTEIPaTa ETOPOro

poga.

70. UccnenoBarh Ha aOCOMIOTHYIO U YCIIOBHYIO CXOIUMOCTD P

(=1)"sin =
7

L[

71. Paznoxuts B paa Oypbe pyHKIIUIO



]’7.\; ecmn — T <x=0,

f(=)

|0, e 0<x <7

72. UccnenoBath Ha aOCOIOTHYIO U YCIOBHYIO CXOAUMOCTbD PSIJT

Haiiti 0651acTh CXOAMMOCTH CTETICHHOTO psifa

;‘- 4"'[.\':!—1]" )

- 3
el n

3-a 1emnsa ceccusi, Ixzamen
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 MEpBOTO mopsiaka. [loHsTHe 0011ero ¥ 4aCTHOTO peleHUH

74. ChopmynupoBaTh ONPEICTICHUS UITH CBOMCTBA
Juddepenunanbabie ypaBHEHHS MIEPBOTO mopsiaka. 3agada Komru

75. ChopmynupoBaTh ONpeICTICHUS UITH CBOMCTBA
Juddepenunanbabie ypaBHEHHS BTOPOro nopsiaka. [Toarue o61ero n 4acTHOTO pereHui

76. ChopmynupoBaTh ONpeICTICHUS UITH CBOMCTBA
Juddepenunanbabie ypaBHEHHS BTOPOTo nopsiaka. 3agada Komu

77. ChopmMyaupoBaTh ONpeICTICHUS UITH CBOMCTBA
IToHsiTHE HOPMAJIBHOM CUCTEMBI JINHEWHBIX YPABHEHUM I1IEPBOI0 NOpsIKa

78. YMeTh JoKa3aTh YTBEPKIACHUS, TEOPEMbI UIIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
VYpaBHEHUSI ¢ pa3AEIAIOLMMUCS IEpEMEHHBIMA. MeTol MHTErpUpOBaHUS

79. YMeTh noKa3aTh yTBEPKICHUS, TEOPEMbI UJIH CBOMCTBA, BBIBECTH (HOPMYJIIbI
OnHoponHble ypaBHEHHs. MeTOA HHTErpUPOBaHUS

80. YMeTh 10Ka3aTh YTBEPIKIACHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
JIunelinble ypaBHeHMs. MeTOI HHTErpUPOBAHUS

81. YmeTh noKa3aTh YTBEPKIEHUS, TEOPEMBI UIIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
VYpaBHeHus bepnymiu. Meton uHTerpupoBanus

82. YMeTh 10Ka3aTh YTBEPIKIAEHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
VYpaBHeHwHsI B MONHBIX Auddepennnanax. MeTon HHTerpupoBaHUs

83. YMmeTh n0Ka3aTh YTBEPIKIACHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
VYpaBHEHUSI, JOMYCKAIOLIUE TIOHM)KEHNE TIopsAaKa. MeToabl UHTErpUpOBaHUS

84. YMmeTh 10Ka3aTh YTBEPIKICHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI

[TonsiTHE TMHEWHON 3aBUCHMOCTH M HE3aBUCUMOCTH CUCTeMBI (yHKIHH. Onpenenurens BpoHckoro

85. YMmeTh n0Ka3aTh YTBEPIKIEHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI

TeopeMa o cTpyKType OOIIero pemeHus: OMHOPOIHOTO JTHHEHHOTO AU(GEPEHIIMATHFHOTO YPaBHEHUS

BTOPOT'O MOPsIKA
86. YMeThb J0Ka3aTh YTBEPKICHHSI, TEOPEMbI WJIM CBOMCTBA, BHIBECTH (DOPMYIIBI

Teopema o0 cTpykType o0OIIEro pemeHus HEOTHOPOJAHOTO JIMHEHHOro auddepeHnaIbHoTo

ypaBHEHHSI BTOPOTO MOPAIKa
87. YMeTh 10Ka3aTh YTBEPIKICHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI

Merop pemieHus JTUHEHHOTO OJHOPOAHOTO JHMHEWHOTrOo Iu(QepeHInaIbHOr0 YpaBHEHUSI BTOPOTO

MOps/IKA C TIOCTOSSHHBIMU K03 purimenramMmu
88. YMeThb 10Ka3aTh yTBEPKICHHS, TEOPEMbI WJIM CBOMCTBA, BHIBECTH (DOPMYIIBI

MerTon pemieHus: JIMHEHHOTO0 HEOJHOPOAHOIO JIMHEHHOTO AU(depeHIInaIbHOTO YpaBHEHUS! BTOPOTO

MOPSAJIKA C MOCTOSTHHBIMU KO3 (UIIMEHTaMU C ITPaBOi YacThIO CIIEIMAIBLHOTO BUA

89. YMmeTh n0Ka3aTh YTBEPIKIEHUS, TEOPEMBI UIIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
HHTerpupoBaHre HOPMAJIBHBIX CUCTEM JIMHEWHBIX YPABHEHHUM BTOPOTO MOPsAKA

90. Haiitu obmee pemenne nud@epeHnnanbHOro ypaBHEHUS



(7 +x)dx+(y—"v)dv =0.

91. Pemnre 3anauy

Brrancmure In 10 ¢ Tounocteio o =0.0001,

EOCHONEZ0EAENINCE PA3IOKEHHEM B CTEIICHHOH pag
COOTEETCTEVIOIIHM 00pazoM mogobpadHoil dVHEITHE

92. Pemmuth auddepeHnmansHoe ypaBHEHHE
Yar+(y +lnx)dy=0
x }

93. Pemnts 3amauy Ko

xy/+y—e =0, 1)=2
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