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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

Buameo:

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
METOA0B MaTEMAaTUUYECKOM MHTEPIIPETALINN IIpoLEcca

Braoems:
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

3nams:

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

Ymemo:

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-1.3/382 MeTozb! onipeiesieHHus KaueCcTBa MPOU3BEICHHBIX BBIYNCICHUN

OIIK-1.3/313 Anmapar, npuMeHseMbIi 7151 OMMCAHUS U3MEHEHHsSI 00BEKTa C TeYeHUEM
BPEMEHU

Ymems:

OIIK-1.3/YM2 MopenupoBaTh pa3iHYHbIE CIIEHAPUU U3MEHEHHS OOBEKTa ¢ TCUCHUEM
BpEMEHU

Braoems:

OIIK-1.3/HB2 CriocoGHOCTBIO MHTEPIPETUPOBATH IOJYYCHHbIE YMCICHHBIC 3HAYCHUS
XapaKTePUCTUK, OTPAXKAIOIINX U3MEHEHHE 00bEKTa C TEUEHUEM BPEMEHU

OIIK-1.4 /leMOHCTpUpPYET HaBBIKM MCIOJIb30BaHHUS COBPEMEHHBIX MHCTPYMEHTOB U METOJOB
BBITOJIHEHHUSI KOMIUIEKCA CIEIUANbHBIX PAadOT IO KOHTPOIIO IPOEKTOB, CBA3AHHBIX C
OCIIOKHEHUSIMH, BO3HUKAIOIIMMU TP MPOU3BOJICTBE paboT

3name:
OIIK-1.4/313 CoBpeMeHHBIEC TOCTHUKECHUS MAaTEMaTHKH



Ymems:

OIIK-1.4/¥YM2 Wcnonws3oBath
npodeccroHaIbHBIX

3a/1a4,

CBs3aHHBIX (¢ OHCHKOP'I IMOJTY4YCHHBIX

OMpEACIIIEMBIX BEJINMYHH, a4 TAKKEC UX MMPECAPACICTOM

OIIK-1.4/YmM3 Hcnonbs3oBarh
npodecCHOHANBHBIX 3a1a4

Braoems:

OIIK-1.4/HB2 CrniocoOHOCTBIO MCTOB30BaTh COBPEMEHHBIC HAy4YHBIC Pa3paOOTKH IJIs
aHaJIM3a MPOUCXOSIINX MPOIECCOB M KAY€CTBEHHON OIIEHKH IMPOBEICHHBIX pa0doOT

OIIK-1.5 JlemMOHCTpHpYeT HaBBIKM pa3pabOTKW TEXHUYECKOW JOKYMEHTAIlMH W Padodux

MIPOEKTOB
3name:

OIIK-1.5/382 Amnmapar BEpOSTHOCTHOW M CTAaTUCTUUYECKOH OIIEHOK IMPOMCXOASIINX C
TEUEHHEM BpPEMEHH M3MEHEHHMH B TEXHOJOIMYECKOM IIpollecce W/MIu Ha OObEeKTe,
SBIISIOLIUMCS Pe3yJIbTaTOM MTPOU3BOACTBA PaboT

OIIK-1.5/3H3

Hctounnkn

pasMCIICHUA HCCICOOBATCIIbCKUX pa60T 110

npodecCuOHANTBHON TeMaTHKe

Ymems:

OIIK-1.5/YM3 OcymecTBIsITh TTIOUCK M BBIICIATh HYXKHYIO HHPOPMAIIUIO TIO TEMATHKE
UCCJIEIOBAHUS

Braoems:

OIIK-1.5/HB3
HUCCJIEIOBAHUN c

Hasbsikamu
LENbIO

oIy OJINKOBaHHBIX
HapabOTOK

UHTEPIpPETALUU
[IPUMEHEHHUS

pe3yJIbTaToB
CYIIECTBYIOIIMNX

COBCPHICHCTBOBAHUA MCTOAOB PCIICHUS HpO(beCCI/IOHaJILHBIX 3aga4

2. Iloka3zaresid 1 KPUTEPUH OLIECHUBAHMSI KOMIIETEHIIH

[Inanupyemblie YpoBeHb Kpurepun oniennBanus (nepeueHb cpopMUpOBaHHBIX
pe3yJIbTaThl OCBOCHUS |OBJIAICHUS NJIK/3YB no ypoBHSM OCBOCHHS)

IIPOrpaMMbl

OIIK-1 Cnocoben [Tospimennsi  |MJAK OIIK-1.1 JleMoHCTpUpYeT 3HaHUS MOAEINPOBAHUS

pemarhb 3aaa4u
npodeccuoHaIbHOM
JeSITeTbHOCTH
IPUMEHSS
MaTeMaTU4eCKue u
€CTECTBCHHOHAYYHbIC
3HaHUS

OTAETBHBIX (hPArMeHTOB MPOLEcca, MATEMAaTUYECKOTO
aHasm3a, BHIOOPa ONTUMAIIEHOTO BapuaHTa JJist
KOHKPETHBIX YCIIOBUU IIPU CO3AAHUU JOKYMEHTALIUH

3HaTh:
OIIK-1.1/383 OcHOBHBIE MaTeMaTHYECKHE U
€CTECTBEHHBIE METO/IbI, TO3BOJISIIOLIUE PEILIATh
npodeccuoHANbHEIE 3a/1a49H

YMeTh:
OIIK-1.1/YM2 BeiBUTH NepeueHb MOAXOMSIINX JIIS
peleHuss KOHKPETHOM 3a7a4i METOJJ0B MaTeMaTH4eCKON
WHTEpOpEeTaIu nporecca

Bnanets:
OIIK-1.1/HB2 HaBbikamu cO3JaHHS MAaTEMaTUYECKUX
MOJIeJIEH, TIO3BOJIAIOIINX HAIEIUTh PACCMATPUBAEMBbIN
00BEKT HEOOXOIMMBIMH CBOMCTBAMU OPUTHUHATIA, TS
OTJIaJKU MIPOLIETYPHI PELICHUS 3a1a4u

CHEIUATU3UPOBAHHYIO JIUTEPATypy [UIS  pelIeHUs
3HAYECHUN

CHELUAIU3UPOBAHHYIO JIMTEPATypy [UI peLIeHUs

hilae: ¢




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

3HaTh:
OIIK-1.2/313 O cBs3u reonesnu ¢ PyHIaMEHTATbHBIMU
HayKaMH, Ha KOTOPbIE OIIUPAETCS BECH €€
UHCTPYMEHTApUU
YMmerTs:
OIIK-1.2/¥YM2 Onucars ¢ HCHOIb30BAaHUEM
MaTEeMaTH4ECKOI0 anmapara IporuCXoIIIue MPOLECChl
Bnagers:
OIIK-1.2/HB3 OCHOBHBIM MaTeMaTHYECKUM aIlapaTom
JUISl pELIEHNUs 3a]1a4 T€0/Ie3UN

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

3¢ dexTuBHBIE CTOCOOBI MOBBIIIEHUS Ka4eCTBA
IIPOU3BO/ICTBA PAOOT MPH BBHITOJHEHUH PA3TUYHBIX
TEXHOJIOTUYECKUX OIepalyii ¢ yueTOM OT€4€CTBEHHOIO U
3apy0e’KHOTO ONBITOB C MPUMEHEHHEM
reonH(OPMaIMOHHBIX CUCTEM,
MH(GOPMAITMOHHO-TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTUH,
JIeTIaeT PacyeThl MOCTPOECHUM

3HaTh:
OIIK-1.3/382 MeTons! onpenenieHrs KadecTBa
IPOM3BEICHHBIX BBIUNCIICHUI
OIIK-1.3/313 Anmapar, npuMeHsIeMblii 1151 ONTUCaHHS
U3MEHEHUS 00bEKTa C TCUCHHEM BPEMEHHU

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

Bnanets:
OIIK-1.3/HB2 CiocoOHOCTHIO HHTEPIIPETUPOBATH
MOJTyYeHHbIE YHCIICHHbIE 3HAUCHUS XapaKTEPUCTHUK,
OTpakarollUX U3MEHEHHE 00BEKTa C TEUCHHEM BpEMEHU

NJK OIIK-1.4 IeMOHCTpUpPYET HABBIKA HCTIOJIb30BAHUS
COBPEMEHHBIX HHCTPYMEHTOB 1 METOJIOB BBIITOJIHEHUS
KOMILJIEKCa CIEeUaIbHBIX padoT O KOHTPOIIIO MTPOEKTOB,
CBSI3aHHBIX C OCJIO)KHEHUSIMHU, BOSHUKAIOIIUMHU MTPU
MIPOU3BOJICTBE PadbOT

3HaTh:
OIIK-1.4/313 CoBpeMeHHBIEC TOCTUKECHUS MAaTEMATHKH
YMeTh:
OIIK-1.4/YM2 Vcnonb30BaTh CHEIMATU3UPOBAHHYIO
JTUTEpaTypy AJsl peuieHus mpoQeCCUOHATBHBIX 3a/a4,
CBSI3aHHBIX C OLIEHKOU MMOJTYyYEHHBIX 3HAUCHUHN
ONpeeIsieMbIX BEJIMYUH, a TAKKE UX MPEAPACUCTOM
OIIK-1.4/YM3 Hcnonb30BaTh CHEIMATU3UPOBAHHYIO
JUTEpaTypy AJsl pelieHus MpoPeCCUOHANBHBIX 33724




Bnanets:
OIIK-1.4/HB2 CriocOOHOCTBIO UCIIOIL30BaTh
COBpPEMEHHBIC HAayYHbIC pa3paOOTKH I aHATN3a
MPOUCXOSIINX MPOIECCOB U KAYECTBEHHON OLICHKH
NPOBEJIEHHBIX PadOT

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

3HaTh:!
OIIK-1.5/312 Anmapar BepOITHOCTHOM M CTaTUCTUYECKOM
OLIEHOK MPOUCXOASIINX C TEUYEHUEM BPEMEHU U3MEHEHU I
B TEXHOJIOTHYECKOM IPOIeCcCce U/WIIK Ha 0OBEKTE,
SIBJISIFOIIMMCS] PE3YJIBTaTOM IPOU3BOACTBA pabOT

OIIK-1.5/383 UcTtounuku pazmenieHus
HCCJIEIOBATENBCKUX PAOOT MO MPodeCcCUuOHATHLHOM
TEMaTHKe

YMeTs:
OIIK-1.5/¥M3 OcyuiecTBasSTh MOUCK U BBIACIATH HY)KHYIO
UH(OPMAIUIO TI0 TEMAaTHKE UCCIICIOBAHNUS

Bnanets:
OIIK-1.5/HB3 HaBblkamu HHTEPIIPETAIIAN PE3YIBTATOB
OITyOJIMKOBAaHHBIX UCCIIEOBAHUHN C IIENBI0 TPUMEHEHUS
CYILIECTBYIOIIUX HapabOTOK sl COBEPILICHCTBOBAHUS
METO/IOB pellieHus TpodecCHOHAIBHBIX 3a1a4

BbazoBrrit

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

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

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

NJIK OIIK-1.2 Ucnionp3yeT pyHAaMEHTATBHBIC 3HAHUS B
npodeccuoHaNbHOM 1eATEeIbHOCTH I PEIleHus 3a1a4
oTpaciu

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

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




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-1.3/312 Metoab! onpeaeaeHus KauecTBa
NPOM3BEICHHBIX BBHIUMCIICHUI

OIIK-1.3/383 Anmapart, npuMeHsIEMBbIH J1JIs1 OTTUCAHUS
U3MEHEHUs! 00bEKTa C TEeUEHHUEM BPEMEHH

YMerTsb:
OIIK-1.3/YM2 MoaenupoBarh 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 MaTEMATUKH
YMerTsb:
OIIK-1.4/YM2 Vcnonb30Bath CrieUalIn3upOBaHHYIO
JUTEpaTypy AJsl pelieHus MpoQpecCUOHATBHBIX 3aad,
CBSA3aHHBIX C OIICHKOW MMOJYYEHHBIX 3HAYECHU I
OTIpe/IeNIIEMBIX BEIMYMH, a TAK)KE UX MPEIPacueToOM
OIIK-1.4/YM3 VMcnonb30Bath CrieUalIn3upOBaHHYIO
JUTEpaTypy AJs peleHus NpopeCcCUOHANBHBIX 3a7a4

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

3HaTh:
OIIK-1.5/362 AnmapaTt BEpOSTHOCTHON M CTaTHCTHYECKOU
OLICHOK MTPOUCXOSIINX C TEYCHHEM BpEMEHU U3MEHEHHM
B TEXHOJIOTHYECKOM TPOIECCe U/WIK Ha 00bEKTE,
SBIISIOLIUMCS Pe3yJIbTaTOM MTPOU3BOACTBA PaboT
OIIK-1.5/313 McToYyHHUKH pa3MeneHHs
UCCIIEIOBATENBCKUX paboT Mo mpogeCcCHOHANBHOM
TEMaTHKe

YMerTsb:
OIIK-1.5/YM3 OcymiecTBIATh MOUCK U BBIJICTATH HYKHYIO
uHGOPMAIUIO IO TEMATUKE UCCIIEJOBAHUS




[Toporossiii

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

3HaThb:
OIIK-1.1/313 OcHOBHBIE MATEMATHYECKHUE U
€CTECTBEHHBIC METO/IbI, TIO3BOJISIONINE PEIIaTh
npodeccruoHAIbHEIC 3a/1a49H

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

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

NJK OIIK-1.3 Ananu3upyer NpUUMuHbI CHUKECHUS
KaueCcTBa TEXHOJIIOTMYECKUX MPOLIECCOB U MIPEIaracT

3¢ deKTUBHBIE CITOCOOBI MOBHIIICHHUS KaueCcTBa
NPOM3BOZCTBA PA0OT MPH BHITIOIHEHUH PA3INYHBIX
TEXHOJIOTMYECKUX OIEpalvii ¢ yueTOM OT€4ECTBEHHOIO U
3apy0eHOT0 OMBITOB C MPUMEHEHUEM
reOMH()OPMAITIOHHBIX CUCTEM,
UH(POPMAITMOHHO-TEIEKOMMYHHUKAITHOHHBIX TEXHOJIOTHHA,
JIelaeT pacyeTsl MOCTPOCHUN

3HaTh:
OIIK-1.3/312 Metoab! onpeaeneHus KauecTBa
NPOM3BEICHHBIX BBHIUMCIICHUI

OIIK-1.3/383 Anmapart, npuMeHsIEMBbIH J1JIs1 OTTUCAHUS
U3MEHEHUs! 00bEKTa C TEeUEHHUEM BPEMEHH

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

3HAaTh:
OIIK-1.4/313 CoBpeMeHHBIEC TOCTUKECHUS MAaTEMATHKH

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

3HaTh:
OIIK-1.5/312 Anmapar BepOITHOCTHOM M CTaTUCTUYECKOM
OLIEHOK MPOUCXOASAIINX C TEUEHUEM BPEMEHU U3MEHEHU I
B TEXHOJIOTHYECKOM IPOIeCCe U/WIIK Ha 0OBEKTE,
SIBJISIFOIIIMMCS] PE3YJIBTaTOM IPOU3BOACTBA pabOT




OIIK-1.5/313 McToYyHHUKH pa3MemeHHs
UCCIIEIOBATENIBCKUX paboT Mo mpogeCcCHOHANBHOM
TEeMaTHKe

3. [IIxajga oneHUBAHUSA

OrneHka

Kpurepuu onenuBanus (nepeuensb chopmupobanasix NJIK/3VB)

OTIu4HO

OIIK-1.1 JIemoHCTpUpYET 3HAHHUS MOACIUPOBAHUS OTICIbHBIX
(dbparMeHToB MpoIecca, MaTeMaTUYECKOTO aHaIN3a, BEIOOpA ONMTHMAIBHOTO
BapuaHTAa JJIsi KOHKPETHBIX YCIOBHH MPH CO3IaHNUN JOKYMEHTAIIH
OIIK-1.1/383 OcHOBHBIE MATEMAaTHUYCCKHE U €CTSCTBEHHBIC METOIBI,
MO3BOJISIIONIME PeIIaTh MpodeccuoHanbHbIC 3a1a91
OIIK-1.1/YM2 BbIssBUTH MepeveHb TOAXOIANINX I PEIICHHUS KOHKPETHON 3a1a9H
METOJIOB MaTeMaTHYE€CKOW HHTEPIPETAIINH Tpoliecca
OIIK-1.1/HB2 HaBrikaMu cO3JaHMS MaTEMAaTHIECKUX MOJEIEH, MO3BOJISIOIINX
HAJIEINTh PacCMaTPUBAEMbINi 00BEKT HEOOXOMUMBIMHA CBOMCTBAMH OPUTHHAIIA, TSI
OTJIAJIKW TIPOLIETYyPHI PEIICHUS 3a1a491

OIIK-1.2 Vcnonb3yeT dhyHIaMEHTaTbHBIC 3HAHUS B PO ECCUOHATHLHOMN
NEeSTENIbHOCTH JIJISl pEeLIeHUs 3a/1a4 OTPACIIH
OIIK-1.2/313 O cBs3u reone3nu ¢ GyHIaMEHTAIBLHBIMH HAyKaMH1, Ha KOTOPHIE
OMMPAETCs BECh €€ MHCTPYMEHTapHii
OIIK-1.2/¥YM2 Onucath ¢ UCIIOIB30BaHMEM MAaTeMaTHYECKOTO anmapara
MPOUCXOSAIINE MTPOLECCHI
OIIK-1.2/HB3 OCHOBHBIM MaTe€MaTHUYECKUM aIlaparoM I PEIICHUS 3a1a4
reoie3uu

OIIK-1.3 Ananu3upyer NpUYUHbI CHH)KEHUSI KQUe€CTBA TEXHOJIOTMYECKUX
MPOIIECCOB | mpeyiaraeT 3hHEKTUBHBIE CTIOCOOBI MOBBIIIIEHUS Ka4eCTBa
MIPOM3BO/ICTBA PAOOT MPH BBHITOJHEHUH PA3IUYHBIX TEXHOJIOTMYECKHUX OTepaliuii ¢
Y4eTOM OTE€YECTBEHHOIO U 3apyOe’xHOTO OIMBITOB C IPUMEHEHUEM
reonH(OPMaIMOHHBIX CUCTEM, HH(POPMALIMOHHO-TEIEKOMMYHHUKAITMOHHBIX
TEXHOJIOTUM, IETTAET PACYEThl MOCTPOECHUN
OIIK-1.3/382 MeTosb! onipeiesieHHs KaueCcTBa MPOU3BEICHHBIX BBIYNCICHUN
OIIK-1.3/383 Anmapart, npuMeHSIEMBbIH JIJIs1 OTTMCAaHUs U3MEHEHHST 00BEKTa ¢
TE€UEHHEM BPEMEHHU
OIIK-1.3/YM2 MopenupoBarh pa3InyHbIe CIICHAPUHA U3MEHEHUSI 00BEKTA C
TE€UEHHEM BPEMEHHU
OIIK-1.3/HB2 CiocoOHOCTHIO HHTEPIIPETUPOBATD MOTYICHHBIC YNCIICHHBIC
3HAUYEHHUS XapaKTEPUCTUK, OTPAXKAIOIINX U3MEHEHUE 00bEKTa C TeUCHUEM
BpEMEHU

OIIK-1.4 JlemoHCTpUpYET HABBIKK MCIOJIb30BAHUSI COBPEMEHHBIX
WHCTPYMEHTOB ¥ METOJIOB BBIITOJIHEHHUSI KOMIUIEKCA CIIeUAIbHBIX padoT MO
KOHTPOJIIO ITPOEKTOB, CBSI3aHHBIX C OCJIOKHEHUSMH, BO3HUKAIOIIUMHU MPU
IPOM3BOACTBE PabOT
OIIK-1.4/3u3 CoBpeMeHHBIE TOCTHKCHUS MaTEMATUKH
OIIK-1.4/¥YM2 Hcnonb30BaTh CHEIMATU3UPOBAHHYIO JIUTEPATypy IJIs PELICHUS
npohecCHOHANBHBIX 33]1a4, CBI3aHHBIX C OIEHKOW MOMyYEeHHBIX 3HAUCHUN
ONpeeIsieMbIX BEJIMYUH, a TAKKE UX MPEAPACICTOM
OIIK-1.4/¥YM3 Hcnonb30BaTh CHEIMATU3UPOBAHHYIO JIUTEPATypy IS PELICHUS
npodecCHOHANBHBIX 3a1a4d
OIIK-1.4/HB2 CiocoOHOCTBIO HCHIOIB30BAaTh COBPEMEHHbIE HayYHbIE Pa3padOTKU
JUTSL aHAJIM3a TPOUCXOISIINX MTPOLIECCOB M KaU€CTBEHHOM OLIEHKU MPOBEIECHHBIX
pabor




OIIK-1.5 JleMoHCTpHpYET HaBBIKM pa3pabOTKHU TEXHUUECKOU
JOKYMEHTAIMH U pabounX MPOEKTOB
OIIK-1.5/362 Anmnapat BEpOSTHOCTHON U CTATHCTUYECKON OIIEHOK MPOUCXOISIIIIX
C TEUEHUEM BPEMEHU U3MEHEHUH B TEXHOJOTHUECKOM Tpoliecce U/1iu Ha
00beKTe, SABISIOMIMMCS Pe3yIbTaTOM ITPOU3BOJACTBA PadOT
OIIK-1.5/313 VcTOYHHUKH pa3MeleH s UCCIIEA0BATEIbCKUX paboT 110
npodeccuoHANIBHON TeMaTHKe
OIIK-1.5/¥M3 OcymiecTBasTh 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
COBEPILIEHCTBOBAHMS METO/IOB pelIeHUs MPo(ecCHOoHaIbHBIX 3a1a4

Xopouio

OIIK-1.1 JIemOoHCTpUpPYET 3HAHHS MOACIUPOBAHUS OTIEIbHBIX
(dbparMeHToB MpoIecca, MaTeMaTHYECKOTO aHaIN3a, BEIOOpa ONMTHMAIBHOTO
BapuaHTa ISl KOHKPETHBIX YCIOBUH MPU CO3JIaHUN JOKYMEHTAIIH
OIIK-1.1/383 OcHOBHBIE MATEMAaTHUYSCKHE U €CTCCTBEHHBIC METOIBI,
MO3BOJISIIONIME PeIIaTh MpodeccuoHanbHbIC 3a1a91
OIIK-1.1/YM2 BbIsBUTH NepeveHb TOIXOIANIINX I PEIICHHUS KOHKPETHON 3a/1a9H
METOJIOB MaTeMaTHYE€CKOW MHTEPIPETAINH Tpoliecca

OIIK-1.2 Vcnonb3yeT dhyHIaMEHTaIbHBIC 3HAHUS B PO ECCUOHATBLHOMN
JESITeIbHOCTH JUIsl PELICHUS 3a]1a4 OTPaciu
OIIK-1.2/313 O cBs3u reone3nu ¢ GyHIaMEHTAIBHBIMU HAyKaMH1, Ha KOTOPHIE
OIMPAETCS BECh €€ HHCTPYMEHTAPHI
OIIK-1.2/¥YM2 Onucath ¢ UCIIOIL30BAHMEM MAaTEMaTHYECKOTO armapara
IPOMCXOJIAIINE TPOLIECCHI

OIIK-1.3 Ananu3upyeT NpUUNHBI CHUKEHHSI Ka4eCTBA TEXHOIOIMUECKUX
IPOIIECCOB U Mpeyiaraet 3peKTuBHbIe CIOCOOBI MOBBIIICHUS Ka4yeCTBa
IPOM3BOZCTBA PA0OT MPH BHITIOIHEHUH PA3IMYHBIX TEXHOJIOIMUYECKUX ONEpaluii ¢
YUETOM OTE€YECTBEHHOTO H 3apyOE’KHOTO OMBITOB C IPUMEHEHUEM
reOMH()OPMAITMOHHBIX CUCTEM, HHPOPMAITHOHHO-TEIEKOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH, JIEJIAeT pacyeThl OCTPOCHUM
OIIK-1.3/312 Metoab! onpeaeneHns KauecTBa MPOU3BEACHHBIX BHIYHCICHUN
OIIK-1.3/313 Anmapar, npuMeHseMblIii 1JIs1 ONMCaHUs U3MEHEHUS 00bEKTa C
TE€YEHNUEM BPEMEHHU
OIIK-1.3/¥YM2 MopenupoBaTh pa3iuyHbIe CLIEHApPUU U3MEHEHHs 00BEeKTa ¢
TE€YEHUEM BPEMEHHU

OIIK-1.4 JIeMOHCTpUPYET HABBIKH MUCIIOJIH30BAHUSI COBPEMEHHBIX
MHCTPYMEHTOB U METOJIOB BBINOJIHEHHUSI KOMIUIEKCa CTIeHaIbHbIX padoT Mo
KOHTPOJIIO IPOEKTOB, CBSI3aHHBIX C OCIOKHEHHUSAMHU, BO3HUKAIOIUMU MPU
MIPOU3BOJICTBE PadbOT
OIIK-1.4/313 CoBpeMeHHBIEC TOCTHUKECHUS MAaTEMaTHKH
OIIK-1.4/YM2 Vicnionb30BatTh CrieUAIN3UPOBAHHYIO JIUTEPATYPY IS PEIICHUS
npodeccruoHANbHBIX 33/1a4, CBI3aHHBIX C OLEHKOW MOMyYEeHHBIX 3HAUCHU N
OTIpe/IeNIiIEMBIX BEIMYMH, a TAK)KE UX MPEIpPacueToM
OIIK-1.4/YM3 Vcnonb30BaTh CreUAIN3UPOBAHHYIO JTUTEPATYPY I PEIICHUS
npodeccroHaNbHBIX 33]1a9




OIIK-1.5 JleMoHCTpHpYET HaBBIKM pa3pabOTKHU TEXHUUECKOU
JOKYMEHTAIMH U pabounX MPOEKTOB
OIIK-1.5/362 Anmnapat BEpOSTHOCTHON U CTATHCTUYECKON OIIEHOK MPOUCXOISIIIIX
C TEUEHUEM BPEMEHU U3MEHEHUH B TEXHOJOTHUECKOM Tpoliecce U/1iu Ha
00beKTe, SABISIOMIMMCS Pe3yIbTaTOM ITPOU3BOJACTBA PadOT
OIIK-1.5/313 VcTOYHHUKH pa3MeleH s UCCIIEA0BATEIbCKUX paboT 110
npodeccuoHANIBHON TeMaTHKe
OIIK-1.5/¥M3 OcymiecTBasTh MOUCK U BBIACIATH HY)KHYIO HH(OPMAIIHIO 10
TEMaTUKE UCCIIEIOBAHUS

YnosnerBopute
JIBHO

OIIK-1.1 JIemoHCTpUpPYET 3HAHHS MOACIUPOBAHUS OTIECIbHBIX
¢dbparmMeHTOB mpolecca, MaTeMaTHYECKOTo aHajIn3a, BbIOOpa ONTUMATLHOTO
BapHaHTa Ui KOHKPETHBIX YCIOBUIl IPU CO3/IaHUU TIOKyMEHTALUN
OIIK-1.1/383 OcHOBHBIE MATEMAaTHUYCCKHE U €CTCCTBEHHBIC METOIBI,
MO3BOJISIOIIUE peniaTh NpodeccruoHalIbHbIE 331a41

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

OIIK-1.3 Ananusupyer NpUYUHbI CHH)KEHHUSI KQYe€CTBA TEXHOJIOTMYECKUX
MPOIIECCOB | mpesyiaraeT 3(hHEKTUBHBIE CTIOCOOBI MOBBIIIIEHUS Ka4eCTBa
IIPOM3BO/ICTBA PAOOT MPH BBHITOJHEHUH PA3TUYHBIX TEXHOJIOTMYECKHUX OTepaliuii ¢
Y4eTOM OTE€YECTBEHHOIO U 3apyOe’xHOTO OIMBITOB C IPUMEHEHUEM
reonH(OPMaIMOHHBIX CUCTEM, HH(POPMALIMOHHO-TEIEKOMMYHUKAITMOHHBIX
TEXHOJIOTUM, IETTAET PACYEThl MOCTPOECHUM
OIIK-1.3/382 MeTozb! onipeiesieHHus KaueCcTBa MPOU3BEICHHBIX BBIYNCICHUN
OIIK-1.3/383 Anmapart, npuMeHSIEMBbIH JIJIs1 OTIMCAaHUs U3MEHEHHST 00BEKTa C
TE€UEHHEM BPEMEHHU

OIIK-1.4 JlemoHCTpHUpYET HaBBIKK MCIIOJIb30BAaHUSI COBPEMEHHBIX
WHCTPYMEHTOB ¥ METOJIOB BBITTOJIHEHHUSI KOMIUIEKCA CIIeUATIbHBIX pa0doT 1o
KOHTPOJIIO TIPOEKTOB, CBSI3aHHBIX C OCIOKHEHUSMH, BO3HUKAIOIUMU TIPU
IPOM3BOACTBE PabOT
OIIK-1.4/3u3 CoBpeMeHHBIE TOCTHKCHHUS MaTEMATUKH

OIIK-1.5 JleMoHCTpHpYET HaBBIKM pa3pabOTKHU TEXHHUUECKON
JOKYMEHTAIUH U pabounX MPOECKTOB
OIIK-1.5/312 Anmnapat BEpOSITHOCTHON U CTATHCTUYECKON OIIEHOK MPOUCXOISIIIIX
C TEYCHHEM BPEMEHU U3MEHEHHUH B TEXHOJIOTHYECKOM IPOLIecce W/WTH Ha
00BEKTE, SBISIOMIUMCS Pe3yJIbTaToOM MIPOU3BOACTBA PabOT
OIIK-1.5/313 VcTOYyHHUKH pa3MeNIeH s UCCIIEA0BATEIbCKUX paboT 110
npodeccuoOHANIBHON TeMaTHKe

Heynosie-
TBOPUTCIILHO

Pesynbrarsl 00yueHust He cOPMUPOBAHBI HAa JOCTAaTOYHOM YPOBHE

4. KoHTpobHBIC MEPONIPUATHSA MO TUCHHUIINHE

Bun xonTpoms

®opma koHTpoIIst/ OLIEHOUHOE CPEICTBO

Texymuii koutpons  |KonTponbHas pabota

[TpomexxyTounas KontponbHas pabota
arTecTanus DK3aMeH
Bua xonTpossi/ ucnosib3yeMble
Ne KouTpoaupyem
HanveHoBanue pasieia P pYy OLICHOYHBIE MAaTepPHAJIbI
n/n bie UJIK . IpomesxyT.
Texkymmi
arrecranusa




BBenenne B MareMaTu4eCKUil
aHaJIn3

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

KonTponbhas pabota

DOK3aMeH

JuddepenunanbHoe UCUUCICHNE
(GYHKIMH OTHOM JIeHCTBUTEIBHOMN
MEPEMEHHOMN

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

KonTponbhas pabota

DOK3aMeH

WHTerpasbHOE HCYUCIICHHE
(YHKLIMY OHOM NEpeMEHHOMN

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

KonTponbhas pabota

DOK3aMeH

Bekropnast anredpa u
aHAJTUTUYECKasi TeOMETPHS

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

DOK3aMeH

DneMeHTHI IMHEHHOM anredpsl

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

KonTponbhas pabota

DOK3aMeH

JuddepenunanbHoe UCUUCICHUE
(byHKIUI HECKOIBKUX
NEePEMEHHBIX

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

KonTponbhas pabota

DOK3aMeH

Kparnble uHTErpassl

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

DOK3aMeH

DJeMEHTHI BEKTOPHOIO aHAJIN3A.
KpuBonuHeiinsle u
IIOBEPXHOCTHBIE MHTErPaIbl

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

KonTponbhas pabota

DOK3aMeH

Pannr

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

KonTponbhas pabota

DOK3aMeH

10

Juddepenunanbupie ypaBHEHHS

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

KonTponbhas pabota

DOK3aMeH




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

5. Ilopsaaok nmpoBeeHUsI MPOMEKYTOUYHOM aTTeCTAIUMN

[lopsnoxk mpoBeeHMsT NPOMEKYTOUHOM  arTecTalluyd PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH H
NPOMEXKYTOYHOM aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, MporpaMMaM CIHEIHATUTETa, MporpaMmamM
MarucTparypbl B QelnepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHus «MOCKOBCKHI TOCYJapCTBEHHBIM YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE MPOMEKYTOUHOM aTTeCTaLUN».
- TlonoxxeHneM O MOPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECca, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C NPUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (enepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEXKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu u Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Hpoxvzeafcymouﬂaﬂ ammecmayu:. 3K3aM€H, 1-5 nemnsis ceccus.
Hpomeofcymowaﬂ ammecmayust. 3K3aM€H, 2-51 I€MHSI5L CeCCUsl.

Hpoxvzeofcymouﬂaﬂ ammecmayu:. 3K3aM€H, 3-1 1emuas ceccusl.

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 KOHTpOIIsI/0TIeHOYHOE cpeacTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Haitnure obmacts onpenencHust GyHKIIUA

y= m‘ccosx;—_5+ V2 —x
2. YcTaHOBHTE KaKHe W3 YKa3aHHBIX (DYHKIMH SBISIOTCS YETHBIMH, KaKHE HEYCTHBIMH, a
KaKH€ HC ABJIAIOTCA HHU YCTHBIMU, HU HCUCTHBIMU
a) y = 3x% — 4x* — 2x° 6) y=2" B) y=tg§+x3

3. BHINIOJIHUTH HGI;'ICTBPISI C KOMIIJICKCHBIMHU YHUCJIaMU:

A) BBIYUCIIUTD BBIPAXKCHHUS,
0) BO3BECTH KOMITJIEKCHOE YHCIIO B CTENIEHb Z\N UM HAWTH BCE 3HAYE€HUS KOPHEH U MOCTPOUTH UX.

a) 3 +10)3 6)V—i




4. Beraucaure Opeaciibl, HC MOJIL3YSACh IPABUJIOM JlonmuTans u SKBUBAJICHTHOCTSIMU

a) lim m 6) lim M B) lim 7‘14_21’_3
x=2 x2+x—6 x—e0 3x* + 3x2 + 2 x=4  x—4
Tx
o) lim sin2x — 2sinx ) lim (3 + ?x) 5
x=0 x(1 — cos2x) x—e \7x — 3

5. Beruucnuthb npeneinsl GyHKIUN, UCIIOIb3Ysl SKBUBAJICHTHBIE O€CKOHEYHO Malble

3tex _ 1 T+ —1
a) lim 6) li d+x

T 1
x=0ln (1 + 2arcsinx) )r—'ﬂ sin(e* — 1)(tg>vx + 1)

6. 3agana ¢pyskius y=f(X) u ABa 3HaYCHHS apryMEeHTa
TpeOyercst:
1) ycraHOBUTH, SBIs€TCSA JIU AaHHAS (DyHKIUS HETMPEPHIBHON WM Pa3pbIBHOW Ml KaXKIOTO W3
JAHHBIX 3HAYCHHUI apTyMEHTa,
2) B ciuydae pa3pbiBa (QYHKIMH HAWTH €€ Tpelesibl B TOYKE pa3phiBa CcJeBa W CIpPaBa,
KIIACCU(UIIUPOBATH TOUKY Pa3phIBa;
3) caenarb CXeMaTHYECKHUI YepTEXK.

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

Pazoen 2. /lughghepenyuanvrnoe ucuucnenue Qpynxyuu 0010 0elicmeumenbHoil nepemeHHoul
Koumponupyemvie M/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 2.5. Hccnedosanue gpynxyuti memooamu oughghepeHyuanrbHo20 ucHucieHus
dopma KOHTPOJIs1/01IeHOYHOE cpeicTBO: KoHTposibHas paboTa
Bomnpocwi/3ananus:

1. JIns xaxxaod W3 3aJaHHBIX (YHKUMH HalauTe MPOU3BOAHYIO M BBIYUCIUTE 3HAUYCHUE
IIPOU3BOJHOMN B TOUKE

aA)y=(x*—e*)?, x,=0

B)y=(2x —1)¥ 22 x; =1

2. Haitnure npousBoanyto dy/dx mapamerpudecku 3a1aHHON (PyHKITHH
B( =sin®t
= cos®t

3. Haiinure mpon3BOHYIO HESIBHO 3aaHHOUW (PYHKITUH
tg(x*+y)+e¥ —x =10

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

y=x2In2x,x; =1

5. Beruncaure npenensl GyHKIHN ¢ MpUMEHEHHeM npaBwiia Jlonuras
. o x+2Inx
lim ———

X—o0
6. [IpoBenuTe MonHOE Hccaeq0BaHUE (PYHKIIUN MEeToAaMU TU(PepeHIINaTbHOrO HCUUCICHUS
U HaYepTUTE ee TpauK
y=In(e™ +1)



Pazoen 3. Humezpanvnoe ucuucienue lyHKyuu 00HOU nepemeHHoul
Koumponupyemvie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 3.6. ' eomempuyeckue npunodicerus OnpeoeireHHo20 uHmezpand
dopma KOHTpoJIs1/0o1ieH0YHOE cpenicTBO: KoHTponbHas paboTa

Bomnpocsi/3ananus:
1. HaliTn HeonpeieeHHbIE HHTErpabl
1+ sinx
a) | ———dx;
cos- X
5) xdx
x—7"

dax
B) fx2—7x+1’

r) f sin 2x cos 3x dx ;

3x+5
A) f(x—3)2(x+1)dx'

2. BeIYMCIUTh ONpeieIeHHbIE HHTETPAJIBI

6
xdx
a)j ;
Vx+ 3
18
6) f(erZ)lnxdx.
1

3. Beruncauts miomaas GUrypel, OrpaHUuCHHON JTMHUSMU
a)x*+y*—4y=0

V3
y=5x
x=0;

6)y=6—x—x*
y=2-—4x.

4. @urypa, OTrpaHUYE€HHas JHUHHUSAMU BpamaeTca BOKpyr ocu OX.

BpaLLIEHUS

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 KOHTpoJIs1/o1eHoYHOE cpenicTBo: KoHTponbHas paboTa
Bomnpocsi/3ananus:
1. HaiinuTe 6a3uc v pa3MepHOCTH CIEIYIOIUX IPOCTPAHCTB

Haiitu o0beM Tena



)V ={(x;.%;.-.x,) € R"|x, = 0}
0)V = (%X, ) € R” [, = x, = 0}
VW= {(xl..r2,.... x,)e R”‘xl =x, = ...=x”}.

2. Bemmummre Bce BEKTOPHI, BXOASAIINE B TUHEHHYIO 000JI0YKY TaHHOW CHCTEMBI BEKTOPOB:
2)(1.0.0.0);

6)(1.0.0.1); (0.0,0.1);
8)(1.0.0.0): (0.0.0.1): (0.1.10).

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

_ _ _ " _m" _mr _w
e':(el', e, es') He :(e1 .8 . g ) a TaKke KOOPJHHATEl BEKTO-

pa ¥x=¢ +2e,+e, B Oasucax e H e, ecll g =3¢ +28 +3¢,
e/ --4g-3%, -5, &' =Sg+e -7 W g -2+28-8,
e, =2e—e +2e, e =-g+2e +2¢

4. Haiinute coOCTBEHHbIE 3HAYEHUSI K COOCTBEHHBIE BEKTOPHI

omeparop f V> V7,

.
2
—

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

<

|

—_ 2
|

S B

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

1. Manbl koopauHatsl BepuinH nupamuasl ABCD. Haiinure

. kocunyc yria ABD;

2. momans rpanu ABC;

3. o6veMm mupamuasl ABCD.

A B C D

—

(4:2:0) (2:1;0) (2;151) (3:2;1)

2. Jlansl koopauHatel Touek A, B, C u D. Haiinure:
. ipoekuurto Touku D Ha miockocts ABC;
2. npoekuuto Touku D Ha npsmyto BC.
S A

—

D
(5:5;5) | (3:4:4) \ (5:2:2) \ (6:5:3)

0

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

4. Jlanwl matpuisl A u B. Haitogure

A=

o b
R
|
—
—
o
=
o L
—



=
P
=
|
=
=
e

-1 3

5. Pemmte cucreMy JHMHEHHBIX anreOpaMyecKux ypaBHEHMH TpeMmsi crocodamu: o
dbopmynam Kpamepa, ¢ moMoribpo 00paTHO MaTpullbl 1 MeToAoM [ aycca

10x+y+z=-7

Jx—y—z=
l23'+33'+::5

6. HUccnenyiiTe cucTeMy Ha COBMECTHOCTb, MCTIONb3ysl TeopeMy Kponekepa-Kanemmu. Ecimn
CUCTEMa COBMECTHa, HallJiuTe ee oll1iee pelieHre

x+2y+3:=1

j2x—y—z=3
l4x‘+3}'+5:=5

Paszoen 6. /lugpgpepenyuanvnoe ucuucnenue Qynkyuii HeCKOIbKUX NEPEMEHHBLX
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 6.5. Cranapuoe none
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. BoruncnuTe yacTHbIE IPOU3BOAHBIE TAaHHBIX (GYHKIIMH
1

J3x3+2x—5y+1
2. BeruuciuTe Npou3BOIHYIO HESBHO 33JJaHHON (DyHKIIMN

3 3 _ 4y _
x> +y’=,x ’E_?

3. Breruuciaure npuOmmkeHHOE 3HAYEHUE Cieayloniel (yHKIUA B TOYke A, 3aMeHsA
npupaimenne GyHkmun ee nuddepeHuanom

z=x% [y, A4(1,02; 0,95).

4. Haitnure npon3BOoAHYIO (GYHKITUHU U(X, Y, Z) B TOYKE A TI0 HaIlpaBJICHUIO K TOUke B.
u(x,y,z) ‘ A ‘ B

yVx2 +z? \ (3:4;4) ‘ (4:66)

5. CocTaBbTe YpaBHEHHE KacaTeJIbHON MJIOCKOCTH K ToBepxHOCTH F(X, y, Z)=0 B TOUKEe A.
F(x,y,2) ‘ A

273 — x%z + 2xy? — 12 @12

6. Uccnenyiite pynkmuio z(X, y) Ha SKCTpEeMyM
—3x% — 2xy — y? + 10x + 6y

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

Tema 8.3. IlosepxHocmuvie unmezpaivl
dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocwi/3ananus:
1. B 3amanHOM JBOMHOM MHTETpalie U3MEHUTH MOPSIIOK HHTETPUPOBAHUS
e—1 In(1+x)+1

f dx f f(x,y)dy

0 0



o o

2. BBIYMCIUTD MOBTOPHBIN UHTETPAJ

2 2x
Jax [ o= yay
0 x

3. IlpumeHsiss IBOWHOW MHTErpaj, HaWTH IUIOWIa[b IUIOCKOM (UTrypbl, OTrpaHUYEHHOM

3aJaHHbIMU JIMHUAMHU

y= x? — lL;y= —x2+3.

4. Bpluucnure KpUBOJIMHENWHBIM MHTErpal, rae L - oTpe3ok NmpsMoi, 3aKIHOUEHHBIH MEXKIY

ToykamMu A u B.

(o +5x)d, 4(-1.0) B(-1.4)

5. Beruucnure KpUBOJIMHEHHBIA HHTETPa

I S nr,_y)df , TIe L — KpHuBasd, 3a/laHHasA B IMOJIAPHBIX KOOPIHHATAX
L

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

.‘.4& r=2sm2g@, {0<¢p<£]
r +y ) 4

6. Berunciure

IP( x.y)dx+Q(x.y)dy, Tme L—4dacTh KpHBOH, 3aJaHHON ypaBHeHHeMy = y(x)
L

MeKIy ToukaMu A 1 B.

[xdx—(3 + Dy, y =3, 4(0.0) B(8.2),

L
7. Beruucnure

IP( x.y)dx +Q(x.y)dy, Tie L —dacTh KpHBOI, 3aaHHOI IapaMeTpHYECKUMH

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

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

8. Beruucnure mo hopmyse ['puHa KpUBOJIMHEHHBIA HHTETPAIT

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



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

Tema 9.1. Yucnosvie psowvl
®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

n=1 n=1 n=2

! = (2i+n) " .
E[)Zi? [ ) E)Zr?[ 3”3_1} : e)z( ey

= 1 rH—l 2n+1

. _ n+l "
H\}HZ_;(SH+8)]11 (5??+8 HZ_;( n+1 ),,Z_;( Y {3??+1J '

2. Beruucnaure cymmy psiga
o (_l)fH—l

2

n=l

C TOYHOCTBIO £ =0,01.

3. Haligute cymmy psina
+x 90

o) An* +8n—>5

Tema 9.2. @yuxyuonanioHvie psaodsl
dopma KOHTpoJIs1/o1eHoYHOE cpenicTBO: KoHTponbHas paboTa
Bomnpocsi/3ananus:
1. UccnenoBark CXOIMMOCTD PAIOB, OIB3YAICh MPU3HAKOM cxoauMocTH lamambepa

(o 8]

n o3 i
. 3 511‘12—],1
n=1

2. HWccnenoBars CXONMMOCTh PSAOB, MOJNB3YSACh MPU3HAKOM CPABHEHUS WIH TPEIENIbHBIM

MPU3HAKOM CPaBHEHUS
oo

n=1

3. UccnenoBars CXOAMMOCTD PSIIOB, MOJIB3YSACh PaJlUKaIbHBIM ITpu3HaKoM Ko
co

. Z arctg" —

n=1

4. HccnenoBarh CXOOUMOCTH PSIJIOB, MOJB3YSICh HMHTETPAIbHBIM MPU3HAKOM CXOAMMOCTH
Ko

1
‘ (n% + Varctg?n’
=

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

= (—1)n1



e
n n3n

n=1

6. Jlns CTEemeHHBIX pSIOB HamMcaTh TMEpBbIe YEThIpE WiICHA, HAWTH paauyc, HWHTEpBal
CXOAMMOCTH Psi/ia U BBISICHUTH BOIIPOC O CXOIMMOCTH psifia Ha KOHIIaX MHTEpBaia

a _—; _—
) L ) )"
n=1 n=1

7. Haiitn 3nadenust ¢pyHkiuid ¢ TouHocThio 0, 001. IIpu BBIMHCIEHHH BOCIOIB30BATHCS
COOTBETCTBYIOLIMMH Pa3IOKEHUSIMH B psiZi MakiiopeHa.

(1,2):.

Paszoen 10. /{ugppepenyuanvusvie ypasuenus
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 10.2. Jughghepenyuanvrole ypasnenus 6mopo2o u 6onee 8blCOKUX NOPAOKO8
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Pemnte nanuble nuddepeHunanbHble ypaBHeHUsA. B 3amadax, rme yka3zaHbl HadajbHbIE
ycioBus, pemuTe 3aaa4y Komm

a)y'=(1+x*)(4+5%); 6) 2w +y' =2, y(-1)=2

B) xvax +(x+1dv=0, y(0)=1.

2. Pemnre panHbie auddepeHnranbHble ypaBHEHUs. B 3amadax, rie yka3aHbl HavyallbHBIE
yCIIoBUsl, pemuTe 3a1auy Komm
a)x(y' —xcosx)=y; 0)xy'+(x+1)y=3x"""; B)xy'+y—e' =0, y(1) =2.

3. Pemute nansble nuddepeHnuanbHbple ypaBHeHUs. B 3amauax, rie ykasaHbl HadajbHbIC
ycioBus, pemuTte 3aaa4dy Komm

a) 1" =xe" +37: 6)y"=(x? +7x+9)e", y(0) =1, ¥(0) =4; B) x>y =y

)¥" =23 D" - = v =e, (D) =2e.

4. Haitnure obmme pemeHus auddepeHnnanbHbIX YpaBHEHUN

3x .

a)y" +3' =12x7; 6) 1" -3y +2y=(x*+x)&"; B) 1" +9y =2xsinx+xe’.

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

1. Haiinute oOumii maTerpan qudgepeHnanbHoro ypaBHEHUs

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

2. Haiinure pemenue 3ana4u Komm

y'—=X=2Inx, y(1) =4

-
3. Haiinute oOmumii HHTErpal

@(x,v,c) =0 guddepeHnnanbHOro ypaBHEHIA II B OTBETE 3allIIINTe 3HadeHne C,



R Sl BV A R ) - Lon il nll ol ol TG prrTmeTaeTaLLsIs ff & Ve WA Eassfomas s waLm amassew -2
IIpH KOTOpOM HHTCIpallbHad KpHBad [JaHHOT'O YpPaBHCHHA IIPOXOIHNT YEPE3 TOUKY
My (g, ¥0o)-

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

4. Haitnure obmiee permenue 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. HalimuTte  dacTHOe  pemieHHe  CUCTeMbl  TudPEepeHIMaNbHBIX  YpaBHEHUH,
YIOBJIETBOPSIOLIEE HAYaIbHBIM YCIOBUSIM

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

dx_z 5
ar ey
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. Yucnennvie memoosi
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. CocTaBbre TaOMUILy 3HAYCHUN (QYHKLIUU

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)

BBIYHCIINTE 3HadeHHe (YHKIUH B TOYKE X . BBIUHCIEHIS MPOBOITE IBYMS
CIoco0aMH:

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 Ta0IUIel CBOUX 3HAUYCHUN

HaiiTn MHOrO4JIeH He BEIIIe NepBOil CTENeHH, allIpOKCHMHPYIOMINI (YHKIHIO 110
MeTOJly HaHMeHBIINX KBajpaToB. HallTH 3HadeHHe MHOTOUWIEHA B TOUKE X =X,.

H300pa3ute Toukn TabauuIel H IpadHK aNNpoKCHMHPYIOMIET0O MHOTOY/IeHa Ha

mn 2

OJHOM pHCYHKe. BEUHCIHTE 3HaUeHHEe BEIHYHHBI U = 'n" L re vi=yi - Pi(xy),



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 OIIEHUTE MOTPEHIHOCTD
MOJYYEHHOTO pe3yabraTa, MOJNb3YsICh CHOCOOOM YABOEHHS IIara BBIYMCICHUS. BbrumcieHus
BBIIIOJIHATH C IIATHI0 3HAKAMU IIOCJIE 3AISATOMN.

J‘B dx
2 \2x3-3x+7

4. Beruncnauth unTerpai mo gopmyne l'aycca npu n = 5. BbruuciieHus BBIIOTHSITE € NMATHIO
3HaYaIIMMU [U(pamMu MoCIe 3arsTomn

J~3 xdx
2 31 7x2-3

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUM

1-a nemusas ceccus, dxzamen
Koumponupyemvie M/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5
Bonpocsl/3ananus:
1. ChopmynupoBaTh ONpEACIICHHsI HJIA CBOHWCTBA
Ilepemennas. OxkpecTHOCTb TOUKU. Touka cryuieHus
2. ChopmynupoBaTh ONPEACIICHHsS] HJIU CBOHWCTBA

@ynkiusa. CnocoObl 3ananus GyHKIUH. OCHOBHBIE XapaKTEPUCTHKH (YHKIMH: MOHOTOHHOCTH,
YEeTHOCTb, IEPUOAUYHOCTH
Ooparnas gynkus. CnoxHas QyHKIHUS.

3. ChopMynupoBarh ONpeeseHUs U CBOMCTBA

YucnoBble MOCIEI0BATEILHOCTH U UX cBoiicTBa. Teopema Beiiepiirpacca (6e3 Joka3aTebCTBa)
4. ChopmynupoBaTh ONPEACIICHHs] HJIU CBOHWCTBA

OnHOCTOPOHHKE NIPEIEIBI.
5. ChopMynupoBarh ONpeesieHNs Ui CBOMCTBA

beckoHeuHo Masbie 1 OECKOHEYHO OObIINe (QYHKITUH.
CpaBHeHHE O€CKOHEYHO MAJTBIX.

6. ChopmynupoBats ONpeneeH s Ui CBOWCTBA

[TpousBoaHas; e€ reoMeTprudecKuid U (HU3UIECKUIA CMBIC].
CaoiicTBa QyHKITHH, HEPEPHIBHBIX Ha OTpe3ke (0/1)

7. ChopMynupoBaTh ONpeesIeHUs WU CBOMCTBA
[Tpumenenne nuddepennnana kK TpUOTMHKEHHBIM BBIYHCICHUAM. 3a1a4a JIMHEAPU3aLUU QYHKIUH.
8. ChopmynupoBarh onpeneseHus Ui CBOMCTBA

OnpenenéHHblil UHTErpai Kak Ipeesl MHTErpaJbHON CyMMBI
I'eomerpuueckuil 1 pu3nyecKuii CMbICT ONpeAEeIEHHOTO HHTETpaja

9. ChopmynupoBats ONpeneeH s Ui CBOWCTBA
Omnpenenureny BTOPOTO U TPETHETO MOPSAKOB M UX BBIUUCIICHUE



10. ChopmynrpoBath onpeaeIeHNs WM CBOWCTBA

OmnpeneneHne CMEIaHHOIO MPOU3BENCHUS U €T0 TEOMETPUUECKUM CMBICIT
11. ChopmynupoBaTh onpeneneHus Ui cBoicTBa

[ToHsiTHE TMHEWHOTO MPOCTPAHCTBA
12. ChopmynrpoBath onpeaeIeHNs WM CBOUCTBA

CriocoOsI 3a1aHKS ¥ BUBI YPABHEHUH TIIIOCKOCTH
13. ChopmynmnpoBath onpeaeIeHNs WM CBOWCTBA

Marpuua. Buasl matpui
14. ChopmynrpoBath onpeaeIeHNs WM CBOUCTBA

[TonsiTHE CHCTEMBI JIMHEHHBIX aNreOpandecKux YPaBHEHHUH U €€ PeIIecHUs
15. YMeTh n0Ka3arh yTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI

[Ipenen pynkmmu B TOUKE
CBs13bp MKy QYHKITUEH, TIPEIETIOM U OECKOHEUHO MaJION BETMYUHOMN

16. YMeTh noKa3aTh yTBEPKICHUS, TEOPEMBI MU CBOMCTBA, BHIBECTH (DOPMYITHI
OcCHOBHBIE TEOPEMBI O Tpeeiax
17. YMeTh noka3arh yTBEP)KICHUSI, TEOPEMBI MU CBOMCTBA, BHIBECTH (DOPMYITHI

[Ipu3Haku CyIIeCTBOBaHMS TPENEIOB: TeopeMa O TpeAese MPOMEKYTOYHOH
(Toxa3zarenbCTBO); TEOpEMa O Ipezeie MOHOTOHHON (yHKITHH

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

Touku paspeiBa GyHKIUM U UX KJIacCUDUKAIUS
OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (DYHKIIHIX

19. YMeTh noKa3arh yTBEPKICHUS, TEOPEMBI U CBOMCTBA, BHIBECTH (DOPMYITHI

[Tpou3BoaHas CIOKHON (QYHKLIIUU
ITpousBoaHast oOpaTHON GYHKIUU

20. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIbI

byHKIIH

HpOI/ISBO)IHBIe BBICHIUX IMOPAAKOB,; IIPOU3BOJHBIC BEICIIHUX IMMOPAAKOB OT IMMApaMETPUUCCKU 3aJaHHBIX

byHKIUN

21. YMeTb oKa3arh yTBEP)KICHHUSI, TEOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI
OkcTpemyM. HeoOxoauMble U JOCTAaTOYHBIE YCIOBUS CYIIECTBOBAHUS SKCTPEMyMa

22. YMeTb 0Ka3aTh yTBEPXKICHHUSI, TECOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI

HHTerpupoBaHue 3aMEHON IEPEMEHHOU
WNHTerpupoBanue 1o 4actsam

23. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIBI
®dopmyna Herorona-JleiiOnuia
24. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIBI

JIuHeitHbIe onepanuu Hall BEKTOpamMu
JIlunelinas 3aBUCUMOCTh BEKTOPOB. PasnokeHne BeKTopa 1o 0azucy

25. YMeTb 0Ka3aTh yTBEP)KICHHUSI, TECOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI

CBolicTBa CKaJIIPHOTO ITPOU3BEIEHUS. YCIOBUE OPTOrOHAIBHOCTH BEKTOPOB
CkassipHoe POU3BE/ICHUE B IEKAPTOBBIX KOOpAWHATaX (BBIBOA (hOPMYIIBI)

26. YMeTh J10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (POPMYJIBI

BriBon KaHOHMYECKUX ypaBHEHUM npsiMo. [lepexon k mapaMeTprUieCcKUM ypaBHEHUSM MPSAMOM

27. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIBI

Panr marpuribl. YciioBre COBMECTHOCTH CUCTEMBI JIMHEHHBIX allreOpandecKuX ypaBHEHUH (Teopema

Kponekepa-Kamnemmm)
28. YMeTb 0Ka3aTh yTBEP)KICHHUSI, TECOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI

Teopema 00 00111eM perIeHnd HEOTHOPOAHOM CUCTEMBI TMHEHHBIX ajareOpandecKkux ypaBHEHHUH

29. BeIYHCIUTE

lim




30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

> -1 x? 4 x
Haiitu 3HaueHne mpou3BomHON QYHKITUN

v= (2x0+ 20— 3% —4x+2) B Toume %o = 1

Boruncnuts npeznen (nonb3ysck npasuiioM Jlonuranst)

. fgx—-x
lim gx.
x—0 X —sinx

Brerauciauts HHTCIrpajl

T

2 -

| x -sin xdkx
0

Brrauciauts momaaes Gurypsl, orpaHudeHHON apadoinoin

y=3- o npavoit V =X -3

Brerurcnuth 00beM Tenna, ToTy4YeHHOTO TIPH BPAIIeHUH KPUBOM

y=x+L 0=x<2

Haiitu ob1iee perneHne oqHOPOIHON CUCTEMBI IMHEWHBIX alreOpandecKuX ypaBHEHUN

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

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)

Pewmnts 3amauy

BrrmcTHTE MOTYAL BEKTOPHOTO TIPOH3BEICHHA
[35—!1 2F+E]= ECIH ﬁ=417+_?—k- b =—3F—k .
1

rT=_7-2%
2

Brerauciauts OIpeaACINTCIIb

15325 15323 375127
23735 23735 17417|.
23737 23737 17418

Haiitu Touky nepecedyeHust NpsMoi ¥ TIIOCKOCTH, KOTOPBIE 33/1aHbl YPABHEHUSIMH
I VT ZT mox_4y-3::7-=0
0
Pemnts 3amauy

Brrancmuts det( A7) ABT ), ecm

(2 1 —1] (2 8 —5]



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 ONpeesIeHUs WU CBOMCTBA

Omnpenenenre QYHKIMH IBYX TIEPEMEHHBIX.
[TonsiTre npenena GpyHKIUU ABYX MEPEMEHHBIX

42. CchopmynupoBaTh ONPEISICHUS WIH CBOHCTBA
[Tonstue muddepenuupyemoctn. Onpenenenne nuddepernuana GyHKIUMN IBYX IEPEMEHHBIX
43. CchopmynupoBaTh ONpEISICHUS UIH CBOHCTBA
YacTHble MPOU3BOHBIE BHICIINX MOPSIIKOB
44. CchopmynupoBaTh ONMPEISICHUS WIH CBOHCTBA
Omnpenenenne 3kcTpeMyma (PyHKIIUU AByX MEPEMEHHBIX
45. CchopmynupoBaTh ONPEISICHUS WIH CBOHCTBA
3azada o0 BHIYHMCIEHUU 00beMa Tella
46. ChopmynupoBaTh ONPEISICHUS UIH CBOHCTBA

Onpenenenre KPUBOIMHEWHOTO HHTErpaJia MEPBOTO poaa
Onpenenenre KPUBOIMHEUHOTO HHTErpaJia BTOPOTO Poja

47. ChopMynrupoBaTh ONpeneseHUs WU CBOMCTBA
Ckansiproe niosie. JIMHUM 1 TOBEPXHOCTU YPOBHSI.

48. ChopMynrpoBarh ONpeesIeHUs U CBOMCTBA
IIpousBonnas no HarpasiaeHUO. [ pagueHT

49. ChopmynupoBath OnpeesIeHUs WU CBOMCTBA

Hucnosoint psag
[ToHsITHE YaCTUYHBIX CYMM YHCIIOBOTO psAia

50. CpopmyarpoBaTh ONpeACICHUS WIN CBOUCTBA
OcTaTro4HbIi YJIEH YHUCIOBOTO psjia

51. ChopmynupoBarh OnpeeieHUs] WA CBOMCTBA
[TonsiTue cxomsmierocs psaa

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

53. YMeTb JoKa3aTh yTBEPKACHHS, TCOPEMBI UIIH CBOMCTBA, BBIBECTU (HOPMYJIBI
3anada o nuHeapu3aluy QGyHKIUU ABYX MEPEMEHHBIX

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

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

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

57. YMeTb 1oKa3aTh yTBEPKACHUS, TCOPEMBI UM CBOMCTBA, BBIBECTU (HOPMYJIBI

3amaya 0 HaMOONBIIEM M HAWMEHBIIEM 3HAYCHUSX (YHKIMH IBYX TMEPEMEHHBIX B 3aMKHYTOM
OTpaHUYCHHOM 00JIacTH

58. YMeTh foKa3aTh yTBEPKIACHUS, TEOPEMbI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
3amMeHa epeMEeHHbIX B IBOMHOM HHTerpase. [loaspHbie KoopAuHATHI

59. YMmeTh noKa3aTh yTBEPKIACHUS, TEOPEMBI UIIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
CBolicTBa KpMBOJIMHEMHOIO MHTErpajla BTOPOIo poaa



60. YMeTh J0Ka3aTh yTBEPKICHUS, TECOPEMbI HITH CBOIMCTBA, BHIBECTH (POPMYITBI
VYenoBue HE3aBHCUMOCTH KPHUBOJIMHEHHOTO HHTErpasia BTOPOTO PoJia OT IyTH WHTETPUPOBAHMUSL.
61. YMeTh J0Ka3aTh yTBEPXKICHUS, TECOPEMbI MITH CBOIMCTBA, BHIBECTH (POPMYITBI

CBOICTBA CXOIAIIMXCS YUCTIOBBIX PSIOB
HeoOxoaumbIii mpru3HaK CXOMUMOCTH YHCIOBBIX PSIIOB

62. YMeTh JoKa3aTh YTBEPKIACHUS, TEOPEMbI UJIH CBOMCTBA, BBIBECTH (HOPMYJIIbI

[Ipu3Haku CXOIMMOCTH 3HAKOTIONIOKHUTEIbHBIX YUCIOBBIX PSAOB: MPEIEIbHbIN MpU3HAK CPABHEHUS
63. YMeTh J0Ka3aTh YTBEPKIACHUS, TEOPEMbI UJIH CBOMCTBA, BBIBECTH (HOPMYJIIbI

[Tpusnak JleiiOHMIIa CXOAUMOCTH 3HAKOTIEPEMEHHBIX YHCIIOBBIX PSJIOB
64. YMeTh JoKa3aTh YTBEPKICHUS, TEOPEMbI UIIH CBOMCTBA, BBIBECTH (HOPMYJIIbI

Teopema AGernst
PaznokeHue OCHOBHBIX 3JIEMEHTApHBIX (YHKUMNA B CTENEHHBIE psAfbl (IPUBECTH TMPUMEPHI
pa3NoKEHHI ¢ BBIBOAOM (OpPMYI)

65. CocTaBuTh ypaBHEHUS KacaTeIbHOM MJIOCKOCTA U HOPMAJIbHOW MPSMOi K MOBEPXHOCTH

z=fx"+1? =3 B ToUKE [3;4;77:],
66. UccrnenoBarh Ha SKCTpeMyM (YHKILIHIO

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 MHTETpal 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 CXOAMMOCTbD PSIJT

71. Paznoxuts B psinx Pypbe QyHKITHIO

f{\] :{7.\': ecmn — T <x=0,

0, ecrm 0= x =T

72. UccnenoBath Ha aOCOTIOTHYIO U YCIOBHYIO CXOAUMOCTbD PSIJT

Haiiti 0651acTh CXOAMMOCTH CTETICHHOTO psifa
= 4 x+1)"
22—

PR

3-a 1emnss ceccusi, IKzamen
Koumponupyemvie M/[K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5
Bonpocsl/3ananus:



73. ChopMyarpoBaTh ONpeACTICHUS WIN CBOUCTBA

Huddepennnanbapie ypaBHEHHUS TIEPBOTO mMopsiaka. [loHsTHE 00IIero 1 9acTHOTO PEIICHHA
. ChopmynupoBarh onpeneneHus uii cBoiicTa

74.C y.
HuddepeHnnanbapie ypaBHEHHUS TIEPBOTO Mopsiaka. 3amada Ko

75. ChopMyarpoBaTh ONpeAEICHUS WIN CBOUCTBA
Huddepennnanbapie ypaBHEHHS BTOPOTO mopsiaka. [loHsTHE 00IeT0 1 4acTHOTO PeIIeHU

76. ChopMyarpoBaTh ONpeACICHUS WIN CBOUCTBA
Juddepenunanbapie ypaBHEHHUS BTOPOTO mopsiaka. 3amada Ko

77. ChopMyarpoBaTh ONpEACTICHUS WM CBOUCTBA
[ToHnsiTHE HOpMaTBLHOM CUCTEMBI IMHEHHBIX YPABHEHUI MIEPBOTO MOPSIKa

78. YMeTh JOKa3aTh yTBEPXKICHUS, TCOPEMbI MITH CBOICTBA, BHIBECTH (POPMYITBI
VYpaBHeHUs ¢ pa3AESIOUIUMUCS IepeMEeHHbIMU. MeTo1 HHTerpupoBaHUs

79. YMeTh J0Ka3aTh YTBEPKIACHUS, TCOPEMbI HITH CBOICTBA, BHIBECTH (POPMYITBI
OnHopoaHble ypaBHEHHS. MeTOl MHTETpUPOBAHUS

80. YMeTb 10Ka3aTh yTBEPKICHHS, TEOPEMbI WM CBOWCTBA, BHIBECTH (DOPMYIIBI
JIuneitnple ypaBHEeHHs. MeTO MHTETpUPOBAHUS

81. YMeTb 10Ka3aTh YyTBEPKICHHSI, TEOPEMbI WM CBOMCTBA, BHIBECTH (DOPMYIIBI
VYpaBHenus bepuynnu. Meron UHTErpUpOBaHUS

82. YMeTb 10Ka3aTh YTBEPHKICHHSI, TEOPEMbI WM CBOMCTBA, BHIBECTH (DOPMYIIBI
VYpaBHeHust B ONHBIX Auddepennnanax. MeTon uHTerpupoBaHus

83. YMeTb 10Ka3aTh YTBEPKICHHS, TEOPEMbI UM CBOWCTBA, BHIBECTH (DOPMYIIBI
VYpaBHeHuUsI, JOMyCKaIOL1e MOHMKEeHNE opsaaKa. MeToabsl UHTErpUpOBaHUS

84. YMeTb 10Ka3aTh YTBEPHKICHHSI, TEOPEMbI WJIM CBOWCTBA, BHIBECTH (DOPMYIIBI

[TonsiTHe TMHEHHOW 3aBUCUMOCTH M HE3aBUCUMOCTH cucTeMbl pyHKImii. Onpenenurens BpoHckoro

85. YMeTb 10Ka3aTh YTBEPHKICHHS, TEOPEMbI WM CBOWCTBA, BHIBECTH (DOPMYIIBI

Teopema o cTpykType oOIIero penieHus OJHOPOIHOTO JIMHEHHOTO nu(depeHITNaTIbHOTO YPaBHEHUS

BTOPOTO MOpPsIKa
86. YMeTh 10Ka3aTh YTBEPIKIEHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI

Teopema o cTpykType oOILIero pemeHusi HEOAHOPOJHOro JIMHEHHOro auddepeHInanIbHOro

ypaBHEHUs BTOPOI0 MOpsAIKa
87. YMeTb 10Ka3aTh YTBEPKICHHSI, TEOPEMbI UJIH CBOMCTBA, BHIBECTH (YOPMYIIBI

Meton penieHust JIMHEHHOTO OAHOPOAHOIO JHHEWHOTO AUQPQEpEeHLINaTILHOIO YPaBHEHUS BTOPOTO

MOPsI/IKa C TIOCTOSTHHBIMU KO3 durmeHTamMu
88. YMeTh n0Ka3aTh YTBEPIKIACHUS, TEOPEMBI UITH CBOMCTBA, BBIBECTH (hOPMYJIIbI

Mertop perieHus JMHEHHOTO HEOJHOPOAHOTO JIMHEHHOTO qu(epeHINaTIbHOT0 YpaBHEHHS BTOPOTO

MOPS/IKA C TIOCTOSTHHBIMU K03(h(pULIMEeHTaMu C MTPaBOi YacThIO CIIEIIMATBFHOTO BHIA

89. YMeTb 10Ka3aTh YTBEPHKICHHS, TEOPEMbI UJIH CBOMCTBA, BHIBECTH (DOPMYIIBI
HNuTerpupoBanne HOpMaIbHBIX CUCTEM JJMHEUHBIX YPAaBHEHUN BTOPOTO MOPSIKa

90. Haiitu oOmiee pentenue auddepeHnnanbHoro ypaBHeHUS

(o + x| dx+( .1'—.\':.1'_] dv=0.

91. Pemnte 3amauy

Brraucmure In 10 ¢ Tousocteio ¢ =0,0001,
BOCHONB30BABNIHCE PA3IOKEHHEM B CTETIEHHOH paj
COOTBETCTEYIOIIHM 00pazoM moaobpadHol dVHKITHE

92. Pemuts nuddepeHmansHoe ypaBHeHHE

Vo i3 y 1
“dv+(y +lnx)dy=0
x ’



93. Pemnts 3amauy Ko

xy/+y—e =0, 1)=2
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