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CormnacoBaHue U yTBEPKACHUE

Ne | Monpasaenenne OTBeTCTBEHHOE BUO Busa Jlara, IpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 |3aounsiii pakynerer | TIpencemarens | JlurBuneHko M. B. Paccmorpeno | 21.01.2026, Ne
YueGHO-MeToau 2/26
4ECKOHN
KOMHUCCHU




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

OIIK-1 Crocoben pemars NPOU3BOACTBEHHbIE W (WJIM)  HCCIEAOBATEIBCKUE  3aJa4H
MIPOU3BOJICTBEHHOMW ACATEIHHOCTH HAa OCHOBE ()YHAMEHTAIBHBIX 3HAHHUI B OOJIACTH T€O/IE3UN

OIIK-1.1 /lemMOHCTpUpyeT HaBBIKM (D)U3UYECKOTO M MPOTPAMMHOTO  MOJCIUPOBAHUS
OT/AETBbHBIX (PparMeHTOB mpoliecca BBHIOOpPA ONTHMAJIBHOTO BapuaHTa JUIsI KOHKPETHBIX
YCIIOBUM

Suame:

OIIK-1.1/384 OcHOBHBIE MaTEMaTHUYECKHE M E€CTECTBECHHBLIE METOAbI, IO3BOJISIOIINE
pemarh mpoheCCHOHANIbHBIE 3a1aun

Yuems:

OIIK-1.1/YM4 BbIsBUTH TiepedeHb MOIXOAAIIMX Ul PELICHHs KOHKPETHOW 3ajaqu
METOJIOB MaTeMaTH4E€CKOW MHTEpIpEeTaIuu Ipolecca

Brnaoemw:

OIIK-1.1/HB4 HaBplkaMu coO3J4aHHS MaTeMaTHYECKHUX MOJENeH, MO3BOJISIOIINX

HAJICIUTh PacCMaTpPUBAEMbIi OOBEKT HEOOXOIWMBIMU CBOMCTBAMH OpUTHHANA, IS
OTJIAJIKY TIPOLIETYPHI PEIICHUS 3a1a491

OIIK-1.2 Hcnonp3yeT ¢yHAaMEHTAIbHbIC 3HAHUS JUIS PEIICHUS 3a1ad MpogeCcCHOHAIBHON
JeSITeIbHOCTH B 00JIaCTH reo/ie3un

3nams:

OIIK-1.2/385 O cBsa3u reone3un ¢ (QyHAaMEHTAIBHBIMU HayKaMH, Ha KOTOpBIE
OTIMPAETCs BECh €€ HHCTPYMEHTAPHI

Ymemo:

OIIK-1.2/YM5 Ha ocHOBe 3aKkOHOB W TIOHATHH (U3MKH PACCUUTHIBATH PEIICHUS
npodeccroHaNbHBIX 33]1a4

Braoems:

OIIK-1.2/HBS Bnagenue meromamu pacuera npodeccHOoHaJbHBIX 3a7ad Ha OCHOBE
(U3UUECKUX 3aKOHOB

OIIK-1.3 Ananu3upyeT IpPUYMHBI CHMXKEHMSI KauyecTBAa TEXHOJOTMYECKUX IPOLIECCOB U
npezyiaraeT QQEeKTUBHbIE CIOCOOBI MOBBIIICHUS KadyecTBAa MPOM3BOACTBA paldoT mpH
BBITTOJIHEHUH PA3JIMYHBIX TEXHOJIOTUYECKUX OTNepaluit

3name:

OIIK-1.3/384 Anmapat, MpUMEHSIEMBIN Il OMMMCAHUSI U3MEHEHHsI OObEKTa C TCUCHUEM
BpEMEHU

Ymems:

OIIK-1.3/¥YM4 YMeHHTb NPUMEHSATh METOIbl OLIEHKM M aHaju3a NPUYUH CHHKCHUS
KaueCTBa TEXHOJOTHUECKUX MPOLIECCOB HA OCHOBE 3aKOHOB (DH3UKHU

Braoemy:

OIIK-1.3/HB4 CriocoOHOCTBHIO MHTEPIPETUPOBATH MOJYYCHHBIC YHMCIICHHBIC 3HAUYCHUS
XapaKTEePUCTUK, OTPAXKAIOUINX U3MEHEHUE 00bEKTa C TEUEHHUEM BPEMEHHU

OIIK-1.4 JleMOHCTpHpYET HaBBIKM HCIOJb30BAHUSI COBPEMEHHBIX MHCTPYMEHTOB U METOIOB
IUTAHUPOBAHUSI U KOHTPOJI MPOEKTOB, CBA3AHHBIX C OCJIOKHEHUSMHU, BO3HHUKAIOIIMMH IPU
MIPOM3BOJICTBE padOT

3namo:
OIIK-1.4/384 CoBpeMeHHBIE TOCTHKCHHUS MaTEMATUKH
Ymemu:



OIIK-1.4/YmM4 Hcnonp30BaTh CHENHMATM3UPOBAHHYIO JIUTEPATypy s PELICHHS
npodecCHOHANBHBIX 3a1a4d

Braoems:

OIIK-1.4/HB4 CrniocoOHOCTBIO HCIOJB30BaTh COBPEMEHHBIC HAy4YHBIC Pa3paOOTKH IJIs
aHaJIM3a MPOUCXOJSAIINX MPOIECCOB M KAY€CTBEHHOW OLIEHKH IMPOBEICHHBIX pa0doOT

2. Iloka3zaresid 1 KPUTEPUH OLIECHUBAHMSI KOMIIETEHIIH

[Tnanupyembie YpoBeHb Kpurepun oniernBanus (nepedeHb chOPMUPOBAHHBIX
pe3yJIbTaThl OCBOCHUS |OBJIAICHUS NJIK/3YB no ypoBHSIM OCBOCHHS)
MPOrPaMMBbI
OIIK-1 Cnocoben [MTosbrmennsiit - |M/IK OIIK-1.1 JleMoHCTpHpYET HaBBIKK (PU3HUUECKOTO
pemarp IPOrPaMMHOTO MOJICTTHPOBAHMS OTACIHHBIX (PPArMEHTOB
MIPOU3BOICTBCHHBIC U nporecca BbIOOpa ONTUMAIBLHOTO BapHAHTA JIS
(umm) KOHKPETHBIX YCIIOBHM
HCCIIEA0BATEILCKUE
3a7a4u 3HaTh:
MPOU3BOJICTBEHHOM OIIK-1.1/384 OcHOBHBIE MATEMATUUECKUE U
JIeITeJIbHOCTH Ha €CTECTBEHHBIC METO/IbI, TIO3BOJISIONINE PEIIaTh
OCHOBE npodeccruoHANbHEIC 3a/1a49H
(dbyHIaMEHTATBHBIX YMeTh:
3HAHWUH B 00J1aCTH OIIK-1.1/YM4 BoiBUTH NepeueHb MOAXOMSIINX JIIS
reones3un pelIeHNs KOHKPETHOM 3a1a9 METOJIOB MaTeMaTH4YeCKOM

UHTEPIIPETAIMH ITpoLiecca

Bnanets:

OIIK-1.1/HB4 HaBbikamu co31aHUSI MaTEMaTHYECKUX
MOJIEJIEH, TIO3BOJIAIOIINX HAIEIUTh PACCMATPUBAEMBbII
00BEKT HEOOXOTUMBIMHU CBOMCTBAMU OpUTHHANA, JUIs
OTJIaJIKM MTPOLEAYPBI PELLICHUS 3a1auu

NJIK OIIK-1.2 Ucnonp3yeT pyHAaMEHTATBHBIC 3HAHUS
JUISL pelIeHus 3a/1ad TpodecCuOHAIbHOM 1eATeIbHOCTH B
00J1acTH reoe3nu

3HaTh:
OIIK-1.2/385 O cBsi3u reoae3uu ¢ GyHAAMEHTATBHBIMHU
HayKaMH, Ha KOTOPBIE OMTUPAETCs BECh €€
WHCTPYMEHTapHil

YMeTh:
OIIK-1.2/¥YM5 Ha ocHOBE 3aKOHOB ¥ MOHATUHN (PU3UKU
PaCCUUTHIBATH PEUICHUS MPOPECCUOHATHHBIX 3a1a4

Bnanets:
OIIK-1.2/HBS5 Brnagenue MeromaMu pacdera
npodeccroHaIbHBIX 33/1a4 Ha OCHOBE (DH3NYECKUX
3aKOHOB




NJK OIIK-1.3 Aranu3upyer NpUUruHbl CHUKECHUS
KaueCcTBa TEXHOJIIOTMYECKUX MPOLIECCOB U MPEIaracT
3¢ deKTUBHBIE CITOCOOBI MOBLIIICHHUS KaueCcTBa
MIPOM3BOICTBA PAOOT MPH BBHITOIHEHUH PA3ITUIHBIX
TEXHOJIOTUYECKUX ONEpaluid

3HaTh:!
OIIK-1.3/384 Anmapar, npuMeHsIeMbIii 1J1s1 ONTUCaHUS
U3MEHEHUS 00bEKTa C TCUCHHEM BPEeMEHHU

YMeTs:
OIIK-1.3/YM4 YMEHUTH IPUMEHSTh METO/BI OLIEHKH U
aHaJM3a MPUYHH CHIKCHUS KaueCTBA TEXHOJOTHUECKUX
IPOIIECCOB HA OCHOBE 3aKOHOB (DU3UKH

Bnagers:
OIIK-1.3/HB4 CriocoOHOCTBIO HHTEPIPETUPOBATH
NOJTYYEHHBIC YHCIICHHBIC 3HAUYCHHS XapaKTEPUCTHUK,
OTpaKaloIIMX U3MEHEHHE 00bEKTa C TEUEHUEM BPEMEHU

NJK OIIK-1.4 JleMOHCTpHUpYET HaBBIKH MCIIOJIb30BaHUS
COBPEMEHHBIX UHCTPYMEHTOB U METOJIOB INIAHUPOBAHUS U
KOHTPOJISl IPOEKTOB, CBA3aHHBIX C OCJIOKHEHUSIMU,
BO3HHUKAIOIUMH ITPH MTPOU3BOJACTBE PadOT

3HarTh:
OIIK-1.4/384 CoBpeMeHHBIE TOCTHKCHHUS MaTEMATUKH
YMeTs:
OIIK-1.4/Ym4 Vcnonb30BaTh CHEIMATU3UPOBAHHYIO
JUTEpaTypy AJsl pelieHus MpoPeCCUOHANBHBIX 33724
Bnanets:
OIIK-1.4/He4 CriocoOHOCTBIO UCIOIB30BATh
COBpPEMEHHBIEC Hay4YHbIE Pa3padOTKU Ui aHATN3a
MPOUCXOSAIIMX MPOIECCOB U KAYECTBEHHON OLIEHKH
MIPOBEICHHBIX padOT

BbazoBrrit

MK OIIK-1.1 JIleMoHCTpUpYET HAaBBIKH (PU3UYECKOTO U
IPOTrPaMMHOTO MOAETHUPOBAHUS OTAEIBHBIX ()PArMEHTOB
npoiiecca BbI0Opa ONTHUMAaIbHOTO BapHaHTa JUIs
KOHKPETHBIX yCIIOBUU

3HaTh:
OIIK-1.1/384 OcHOBHBIE MaTeMaTHYECKHE U
€CTECTBEHHBIE METO/IbI, TO3BOJISIIOLIUE PEIIATh
npodeccruoHANbHEIC 3a/1a49H

YMeTh:
OIIK-1.1/YM4 BoiBUTH NTepeueHb MOAXOMSIINX JIIIS
peleHuss KOHKPETHOM 3a7a4i METOJJ0OB MaTeMaTHY€ECKON
WHTEpOpEeTaIu nporiecca




MK OIIK-1.2 Mcnons3yeT GpyHIaMeHTaIbHbIC 3HAHUS
JUISL peUIeHus 3a1a4 MpodheCcCUOHATBHOMN NesITeTbHOCTH B
00JIaCTH Teoe3un

3HaTh:
OIIK-1.2/315 O cBs3u reonesnu ¢ pyHIaMEHTATbHBIMU
HayKaMHM, Ha KOTOpBIE OITUPACTCS BECh €€
UHCTPYMEHTApUU

YMmerTs:
OIIK-1.2/¥YM5 Ha ocHOBE 3aKOHOB | MIOHATHHA (PU3UKH
paccUMTHIBATh PEIIEHUs NPo(ecCHOHAIBHBIX 3a1a4

NJK OIIK-1.3 Aranu3upyer NpUUruHbI CHUKECHUS
KaueCcTBa TEXHOJIIOTMYECKUX MPOLIECCOB U MPEIaracT
3¢ deKTUBHBIE CIIOCOOBI MOBLIIICHNS KaueCcTBa
MPOU3BOICTBA PAOOT MPH BBHIOIHEHUU PA3TUIHBIX
TEXHOJIOTUYECKUX ONEpalui

3HaTh:
OIIK-1.3/384 Anmapar, npuMeHsIeMbIii 1J1s1 ONTUCaAHHS
U3MEHEHUS! 00BEKTa C TEUCHHUEM BPEMECHH

YMeTh:
OIIK-1.3/YM4 YMEHUTH IPUMEHSTh METO/BI OLIEHKH U
aHaJu3a MPUYUH CHIDKCHHS KaueCTBa TEXHOJIOTMUECKUX
MPOIECCOB HA OCHOBE 3aKOHOB (PU3UKH

NJK OIIK-1.4 JleMoHCTpHUpYET HaBBIKH MCIIOJIb30BaHUS
COBPEMEHHBIX HHCTPYMEHTOB U METOJIOB INIAHUPOBAHUS U
KOHTPOJISl IPOEKTOB, CBA3aHHBIX C OCJIOKHEHUSIMU,
BO3HHKAIOIUMHU ITPH MIPOU3BOJCTBE PadOT

3HaTh:
OIIK-1.4/384 CoBpeMeHHBIE TOCTHKCHHUS MaTEMATUKH
YMeTs:
OIIK-1.4/Ym4 Vcnonb30BaTh CHEIMATU3UPOBAHHYIO
JUTEPATYPY AJIs pelieHus npodeccuoHaIbHbIX 3a1ad

[ToporoBbiii

MK OIIK-1.1 JlemoHCTpHUpYeT HaBBIKK (PU3HUUECKOTO U
IPOrPaMMHOTO MOJIEIHUPOBAHUS OTAEIbHBIX (ParMEeHTOB
nporecca BbI0Opa ONTUMAaIbHOTO BapHaHTa JUIs
KOHKPETHBIX yCIOBUHI

3HaTh:
OIIK-1.1/384 OcHOBHBIE MAaTEMaTHYECKHUE U
€CTECTBEHHBIC METO/IbI, TO3BOJISIIONIUE PEIIaTh
npodeccuoHanbHbIC 3a1a91




MK OIIK-1.2 Mcnons3yeT GpyHIaMeHTaIbHbIC 3HAHUS
JUISL peUIeHus 3a1a4 MpodheCcCUOHATBHOMN NesITeTbHOCTH B
00JIaCTH Teoe3un

3HaTh:
OIIK-1.2/315 O cBs3u reonesnu ¢ pyHIaMEHTATbHBIMU
HayKaMHM, Ha KOTOpBIE OITUPACTCS BECh €€
UHCTPYMEHTApUU

NJK OIIK-1.3 AHanu3upyeT NpUuIuHbI CHUKEHUS
KauecTBa TEXHOJIOTUYECKUX MPOIIECCOB U IMpeJiaraet
3¢ dexTuBHBIE CTOCOOBI MOBBIIEHUS KAa4eCTBA
MIPOU3BO/ICTBA PA0OT MPH BBHITOJHEHUH PA3TUUYHBIX
TEXHOJIOTUYECKUX OTeparuii

3HaTh:
OIIK-1.3/384 Anmapart, npuMeHsIEMBbIH J1JIs1 OTTUCAHUS
U3MEHEHUs! 00bEKTa C TEUEHHUEM BPEMEHH

NJK OIIK-1.4 IeMOHCTpUPYET HABBIKA HUCTIOJIb30BAHUS
COBPEMEHHBIX HHCTPYMEHTOB M METOJIOB IJIAHUPOBAHUS U
KOHTPOJISl IPOEKTOB, CBA3AHHBIX C OCJIOKHEHUSIMU,
BO3HUKAIOIUMU MPU IPOU3BOICTBE PadOT

3HAaTh:
OIIK-1.4/384 CoBpeMeHHBIC TOCTUKECHUS MAaTEMATHKH

3. [IIxajga oneHUBAHUSA

OrneHka

Kpurepuu onenuBanus (nepeuensb copmupobanasix NIK/3VB)

OTIu4HO

OIIK-1.1 JIemoHCTpUpYyeT HABBIKH (PU3MUECKOTO U TIPOTPAMMHOTO
MOJICTTUPOBAHMS OTACIBHBIX ()PArMEHTOB TIPOIIeCCa BEIOOPA ONITUMAIBHOTO
BapuaHTAa ISl KOHKPETHBIX YCIOBUI
OIIK-1.1/384 OcHOBHBIE MATEMAaTHUYCCKHE U €CTCCTBEHHBIC METOIBI,
MO3BOJISIIONIME PelIaTh MpodeccuoHanbHbIC 3a1a91
OIIK-1.1/YM4 BbIssBUT MepeveHb TOAXOIANINX I PEIICHHUS KOHKPETHON 3a/1a9H
METOJIOB MaTeMaTHUYE€CKOW WHTEPIPETAIINH Tpoliecca
OIIK-1.1/HB4 HaBrikaMu cO3JaHMS MaTEMaTHIECKUX MOAEIEH, MO3BOJISIOIINX
HAJICIUTh PacCMaTPUBAEMbINl 00BEKT HEOOXOMUMMBIMHA CBOMCTBAMH OPUTHHAIIA, TSI
OTJIAJIKW TIPOLIETYPHI PEIICHUS 3a1a491

OIIK-1.2 Vcnonb3yeT dhyHIaMEHTAIbHBIC 3HAHUS JJI PEIICHUS 3a1a9
npodeccroHaNbHOM IEATETLHOCTH B 00JIACTH T€0/Ie3UHN
OIIK-1.2/385 O cBs3u reone3nu ¢ GyHIaMEHTAIBLHBIMH HaAyKaMH1, Ha KOTOPHIE
OTIMPAETCS BECh €€ MHCTPYMEHTApHA
OIIK-1.2/YM5 Ha ocHOBE 3aKOHOB M MOHATHIA (PU3UKH paCCUYNUTHIBATH PEIICHUS
npodeccroHaNbHBIX 33]1a9
OIIK-1.2/HBS5 Brnagenue meromamMu pacuera npodeCcCHOHAIBHBIX 3a1a4 Ha OCHOBE
(bU3UYECKUX 3aKOHOB




OIIK-1.3 Ananu3upyeT NpUUNHBI CHUKEHHSI Ka4eCTBA TEXHOIOIMUECKUX
MPOIECCOB U Mpeanaraet 3PGEeKTUBHBIE CIIOCOOBI MOBHIIICHUS KaueCcTBa
IPOM3BOCTBA PA0OT MPH BHIIOIHEHUH PA3IMYHBIX TEXHOJIOTMUYECKUX OTepanui
OIIK-1.3/384 Anmapar, npuMeHseMbIii 1JIs1 ONTMCaHUs U3MEHEHUS 00bEKTa C
TEUEHHEM BPEMEHHU
OIIK-1.3/YM4 YMEHUTh TPUMEHSTH METO/IBI OLICHKU U aHAJIM3a IPUYUH
CHIDKEHHS KaueCTBa TEXHOJOTHUECKUX MPOLIECCOB HA OCHOBE 3aKOHOB (PH3UKH
OIIK-1.3/HB4 CriocoOHOCTBIO HHTEPIPETUPOBATH MTOIyUYEHHBIC YNCICHHBIC
3HAUYEHUS XapaKTEePUCTHK, OTPAKAIOIINX U3MEHEHHE 00BEKTa C TEUCHUEM
BpEMEHHU

OIIK-1.4 JlemoHCTpUpYET HABBIKK MCIOIb30BAHUSI COBPEMEHHBIX
UHCTPYMEHTOB M METOJIOB IJITAHUPOBAHUS U KOHTPOJISL IPOEKTOB, CBSI3aHHBIX C
OCIIOKHEHUSIMH, BO3HUKAIOIIUMHU TP NIPOU3BOJICTBE paboT
OIIK-1.4/384 CoBpeMeHHBIE TOCTHKCHHUS MaTEMATUKH
OIIK-1.4/Ym4 Vcnonb30BaTh CHEIMATU3UPOBAHHYIO JIUTEPATypy IS PELICHUS
npodecCHOHANBHBIX 3a1a4d
OIIK-1.4/HB4 CriocoOHOCTBIO HCIIOIB30BaTh COBPEMEHHbIE HayYHbIE Pa3padOTKU
JUISL aHAJTM3a TIPOUCXOJISIIUX MTPOIIECCOB U KAY€CTBEHHON OLIEHKU MPOBEJCHHBIX
pabor

Xopouio

OIIK-1.1 JIemoHCTpHpYyeT HABBIKH (PU3MUECKOTO U TIPOTPAMMHOTO
MOJICTTUPOBAHMS OTACIBHBIX ()PAarMEHTOB TIPOIIeCCa BEIOOPA ONITUMAIBHOTO
BapuaHTa JJIsi KOHKPETHBIX YCIOBUI
OIIK-1.1/384 OcHOBHBIE MATEMAaTHUYCCKHE U €CTCCTBEHHBIC METOIBI,
MO3BOJISIIONIME PeIIaTh MpodeccnoHanbHbIC 3a1a91
OIIK-1.1/YM4 BbIsBUTH MepeveHb TOAXOIANIINX I PEIICHUS KOHKPETHON 3a1a9H
METOJIOB MaTeMaTHYE€CKOW WHTEPIPETAINH Tpoliecca

OIIK-1.2 Vcnonb3yeT dhyHIaMEeHTAIbHBIC 3HAHUS JJI PEIICHUS 3a1a9
npodeccroHaIbHOM IEATETLHOCTH B 00JIaCTH T€0Ie3UHN
OIIK-1.2/385 O cBs3u reone3nu ¢ GyHIaMEHTAIBHBIMU HaAyKaMH, Ha KOTOPbIE
OMMPAETCs BECh €€ MHCTPYMEHTapHii
OIIK-1.2/YM5 Ha ocHOBE 3aKOHOB M MOHATHM (PU3UKHN paCCUYUTHIBATH PEIICHUS
npodeccroHaNbHBIX 3a]1a9

OIIK-1.3 Ananu3upyeT NpUUNHBI CHUKEHHSI Ka4eCTBA TEXHOIOIMUECKUX
IPOIIECCOB U Mpeyiaraet 3ppeKTuBHbIe CIOCOOBI MOBBIIICHUS Ka4yeCTBa
IPOM3BOZCTBA PA0OT MPH BHIIOIHEHUH PA3IMYHBIX TEXHOJIOTMUYECKUX OTeparui
OIIK-1.3/384 Anmapar, npuMeHseMbIii 1JIs1 ONTMCaHU U3MEHEHUS 00bEKTa C
TE€YEHUEM BPEMEHHU
OIIK-1.3/YM4 YMEHUTH TPUMEHSTH METO/IbI OLICHKU U aHAIM3a IPUYUH
CHIDKEHHS KaueCTBa TEXHOJIOTHUECKUX MPOLIECCOB HA OCHOBE 3aKOHOB (PH3UKHU

OIIK-1.4 JlemoHCTpHUpYET HaBBIKK MCIIOJIb30BaHUSI COBPEMEHHBIX
MHCTPYMEHTOB M METO/IOB IJITAHUPOBAHUS U KOHTPOJIS IPOEKTOB, CBSI3aHHBIX C
OCIIOKHEHUSIMH, BO3HUKAIOIIUMHU TP NIPOU3BOJICTBE paboT
OIIK-1.4/384 CoBpeMeHHBIE TOCTHKCHHUS MaTEMATUKH
OIIK-1.4/Ym4 Vcnonb30BaTh CHEIMATU3UPOBAHHYIO JIUTEPATypy IS PELICHUS
npodecCHOHANBHBIX 3a1a4d

VYnosneTBopuTe
JIBHO

OIIK-1.1 JIemoHCTpUpYyeT HABBIKH (PU3MUECKOTO U TIPOTPAMMHOTO
MOJIEIUPOBAHUS OTJEIbHBIX (PparMEeHTOB Mpoliecca BbIOOpa ONTUMATBHOTO
BapHaHTa Ul KOHKPETHBIX YCIOBUMN
OIIK-1.1/384 OcHOBHBIE MATEMAaTHUYCCKHE U €CTCCTBEHHBIC METOIBI,
MO3BOJISIOIIUE peniaTh NpodeccruoHalbHbIE 331a41

OIIK-1.2 Vcnonb3yeT dhyHIaMEHTAIbHBIC 3HAHUS JJI PEIICHUS 3a1a9
npodeccuoHaNbHOM IEATETLHOCTH B 00JIACTH T€0Ie3UHN
OIIK-1.2/385 O cBs3u reone3nu ¢ GyHIaMEHTAIBLHBIMH HaAyKaMH1, Ha KOTOPHIE
OMMPAETCs BECh €€ MHCTPYMEHTapHii




TCUCHUCM BpPpCMCHU

OIIK-1.3 Ananu3upyeT NpUUNHBI CHUKEHHSI Ka4eCTBA TEXHOIOIMUECKUX
MPOIECCOB U Mpeanaraet 3PGEeKTUBHBIE CIIOCOOBI MOBHIIICHUS KaueCcTBa
IPOM3BOCTBA PA0OT MPH BHIIOIHEHUH PA3IMYHBIX TEXHOJIOTMUYECKUX OTepanui
OIIK-1.3/384 Anmapar, npuMeHseMbIii 1JIs1 ONTMCaHUs U3MEHEHUS 00bEKTa C

OIIK-1.4 JlemoHCTpHUpYET HaBBIKH MCIIOJIb30BAaHUSI COBPEMEHHBIX
UHCTPYMEHTOB M METO/IOB IJITAHUPOBAHUS U KOHTPOJISL IPOEKTOB, CBSI3aHHBIX C
OCIIOKHEHUSIMH, BO3HUKAIOIIUMHU TP NPOU3BOJICTBE paboT
OIIK-1.4/384 CoBpeMeHHBIE TOCTHKCHHUS MaTEMATUKH

Heynosie-
TBOPUTCIILHO

Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTAaTOYHOM YPOBHE

4. KoHTpO/IbHBIE MEPONPUATHSA MO JUCHMUILINHE

Bun xonTpoms

®opma koHTpoIIst/ OLIEHOUHOE CPEICTBO

Texkymuii KOHTPOJIb

KonTponbhas pabota

[TpomexxyTounas KontponbHas padota
arrecTauus DK3aMeH
Bua xonTpossi/ ucnosib3yeMble
Ne HanveHoBanue pasieia KouTposmpyem OLICHOYHBIE MAaTepPHAJIbI
n/n bie UJIK . IpomesxyT.
TEKym“H arTrecranusa
1 |BBeneHue B MaTeMaTH4YeCKUI OIIK-1.1 KontponwsHas pabora DK3aMeH
aHau3 OIIK-1.2
OIIK-1.3
OIIK-1.4
2 | Auddepenunansuoe ucunciaenune |OITK-1.1 KonTponbhas pabota OK3amMeH
¢byHkmu onHoM neficteutenbHoi |OITK-1.2
[IEPEMEHHON OIIK-1.3
OIIK-1.4
3 |WnHTerpanbHOE UCUHCIICHUE OIIK-1.1 KontponwsHas pabora DK3aMeH
(YHKLIMY OTHOM NEpeMEHHOMN OIIK-1.2
OIIK-1.3
OIIK-1.4
4 |BekropHas anrebpa u OIIK-1.1 DK3aMeH
AHAJIUTHUYECKAS] TEOMETPHUS OIIK-1.2
OIIK-1.3
OIIK-1.4
5 |DneMeHTHI TMHEHHOM anredps OIIK-1.1 KonTponbhas pabota OK3ameH
OIIK-1.2
OIIK-1.3
OIIK-1.4
6 |duddepenumansuoe ucurncinenue |OIIK-1.1 KontponwsHas padora DK3aMeH
(byHKIUI HECKOIBKUX OIIK-1.2
IIEPEMEHHBIX OIIK-1.3
OIIK-1.4
7 |KparHble UHTErpaJIbI OIIK-1.1 DK3aMeH
OIIK-1.2
OIIK-1.3
OIIK-1.4




8 |Onementsl BekTopHOro aHanusza. |OIIK-1.1 KonTponbhas pabota OK3amMeH
KpuBonuHeiinsle u OIIK-1.2
IIOBEPXHOCTHBIEC UHTETPAJIBI OIIK-1.3
OIIK-1.4

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

10 [duddepennmansusie ypaBaenus |OIIK-1.1 KonTponbhas pabota OK3ameH
OIIK-1.2
OIIK-1.3
OIIK-1.4

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

5. Ilopsaaok nmpoBeeHUsI MPOMEKYTOUYHOM aTTeCTAIUMN

[lopsnox mpoBeneHMsT TNPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH H
NPOMEXYTOYHOM aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmaM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHBIM YHHUBEPCUTET T'€OAE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE NPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O MOPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLEcca, MPOBEICHHS TEKYIIETo
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXYTOYHOW arTecTalud OOydyaroluuxcsi C [PUMEHEHUEM
SNIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEXKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHMI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud u Kaprorpadpum», mn.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, 3-51 1emuas ceccusl.

6. OnleHOYHbIE MaTePUAJIbI TEKYLIEr0 KOHTPOJIA

Pazoen 1. Beeoenue ¢ mamemamuueckuii anaius
Konmponupyemvie H/{K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4

Tema 1.4. Henpepvienocmo ¢ghynxyutl
®dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Haitnure obmacts onpenencHust GyHKIIUA

Y= m"ccosg—kxfz —x




< 4

2. YcTraHoBUTE KaKue H3 YKa3aHHBbIX q)YHKI_[I/Iﬁ ABIAKOTCA YC€THBIMH, KaKU€ HCUCTHBIMHU, a
KaKue¢ HE ABJIAIOTCA HU YECTHBIMU, HU HCUCTHBIMU

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

3. BEINOIHUTE OEUCTBUS ¢ KOMIUIEKCHBIMHU YHUCIIAMU:

A) BBIUNCIIHUTD BBIPAKEHUS;
0) BO3BECTH KOMIUIEKCHOE YHCJIO B CTENEHb Z*N UJIM HAWUTH BCE 3HAYCHUS KOPHEH U MOCTPOUTD UX.

a) 3 +10)3 6)V—i

4. Beraucaure Opeaciibl, HC MOJIb3YsACh IPABUJIOM JlonmuTans u SKBUBAJICHTHOCTSIMU

i x2—5x+6 6 i Ox* —2x2+1 . Vvi+2x—3
a)xlfgx2+x—6 )erg3x4+3x2+2 B)xl—r'l‘} x =4

I sinZ2x — 2sinx I ( x) 5
r) b x(1 — cos2x) A) e \7x — 3

5. Beruucnuthb npeneinsl GyHKIHUN, UCIIOIb3Ysl SKBUBAJIICHTHBIE OECKOHEYHO Malble

3tax _ 1 Ja+aE—1
a) lim 6) li d+x)

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

6. 3agana ¢yskius y=f(X) u aBa 3HaYCHHS apryMeHTa
TpeOyercst:
1) ycTaHOBUTH, SBISIETCA JIM JNaHHAs (YHKLIMS HETPEPHIBHOM WM pPa3pbIBHOM I KaKIOTO U3
JAHHBIX 3HAYCHUN apryMEHTa;
2) B ciywyae paspbiBa (YHKIMM HAWTH e€e Tpeneisl B TOYKE paspblBa cleBa U CIIPaBa,
KJ1acCU(UITUPOBATH TOUKY pPa3phIBa;
3) caenarb CXeMaTHYECKHUI YepTEXK.

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

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

Tema 2.5. Hccnedosanue gpynxyuti memooamu oughghepeHyuanrbHo20 ucHucieHus
dopma KOHTpoJIs1/0o1ieH0YHOE cpenicTBO: KoHTponbHas paboTa
Bomnpocwi/3ananus:
1. JIns xaxaod w3 3aJaHHBIX (YHKUMN HalauTe MPOU3BOAHYIO M BBIUYUCIUTE 3HAUYECHUE
IIPOU3BOJHOMN B TOUKE

aA)y=(x*—e*)?, x,=0

_ sin(x + 2) _ 5

L
Vxz+ 4 °
B)y = (2x —1)¥+2-2  y =1

0)y

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

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



4. Haitnure nuddepenmnuan neporo nopsaka s GyHkuu y=f(X) B Touke

y=x’In2x,x, =1

5. Beruucnute npenens GyHKIUN ¢ MpUMeHeHHeM paBuita Jlonmurans

o o x+2Inx
lim ———

X=—CO

6. [IpoBenuTe nonHOE KccienoBanue GyHKIMHA MeToaaMu TudPepeHITMATIBHOTO HCUUCTICHUS

Y HauepTHUTE ee rpaduk
y=In(e™+1)

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

Tema 3.6. 'eomempuyeckue npunodicerus OnpeoeireHHo20 uHmezpana
dopma KOHTpoJIs1/o1eHoYHOE 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. BeIuMCIuTh ONpeieIeHHbIE UHTETPAIIBI

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

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

V3
y=5x
x=0;

6)y=6—x—x*
y=2-—4x.

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

BpalieHus

Haiitu o0beM Tena



y=0x=1 y=3/x

Pa3zoen 5. dnemenmot 1uneiinoi anzedopot

Konmponupyemwie H/{K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4

Tema 5.5. Jluneunvie npocmpancmea

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

1. Halinute 6a3mC U pasMEPHOCTH CJIEAYIOIIUX TPOCTPAHCTB
a)V:{(.Tl..Tz ______ X ;;)ER”|.T1 :0}1
o)V = {(-‘ﬁ--“z- ..X,)ER" ‘-‘ﬁ =x = 0}:

2. BBINUIINTE BCE BEKTOPbI, BXOASIINE B THHEHHYIO 000J109Ky TaHHOW CHCTEMBI BEKTOPOB
a) (1,0,0,0):
6)(1,0,0,1): (0,0,0,1):

8)(1.0.0.0): (0.0.0.1): (0.1.10).
3. Haiigure

Haiiurre MaTpHIE! Iepexona oT Oasica e=(&. &,. &) K Gasmcam

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

pa ¥=¢ +2¢,+e B Oa3ucax e U e, eclml g =3¢ +

e, =—4e —3e,-5e;,, e =5¢+e,-e N g =2e+2e—e,

B

B

— — — — _FF
e, =2e —e +2¢ 2

2]l
)
ol

5 +

4. Haiinute coOCTBEHHbIE 3HAYEHUSI K COOCTBEHHBIE BEKTOPHI
173 3
omeparop f V- =V,

| S I ]
[—

3aj1aH B 6asnice e=(&. €. &) MaTpuueil 4 =

o O =

Tema 5.6. Cucmemul tunetinvix aneeopauyeckux ypasuenuti (CJIAY)

®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabota
Bomnpocwi/3ananus:

1. Mansl koopauHatsl BepuinH nupamuasl ABCD. Haiinure
1. kocunyc yrina ABD;

2. momans rpanu ABC;
3. ooveMm mupamuas ABCD.

A B C
(4:2:0) (2:1;0)

(2:1:1) (3:2;1)

2. Jlansl koopauHatel Touek A, B, C u D. Haiinure:
1. mpoekuumro Touku D Ha iockocts ABC;



2. mpoekuuto Touku D Ha npamyro BC.

A | B ‘ D

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

0

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

4. Jlanwl marpuiisl A u B. Haitaure

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 JIMHEHHBIX anreOpandyecKuX ypaBHEHUW TpeMsi CIOCOOaMH: TIO
dhopmymam Kpamepa, ¢ momoIpio oOpaTHoi MaTpHIlbl 1 MeToIoM [ aycca
"10_\'+ y+z=-T
Ly

l21'+3}'+:=5

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

x+2y+3z=1

12x—y—z=3
l4_\'+3_1'+5:=5

Pazoen 6. /[ughghepenyuanvrnoe ucuucnenue QyuKkyuil HeCKOIbKUX NEPEMEHHBIX
Konmponupyemvie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4

Tema 6.5. Cransipnoe none
dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

1. BeruucnuTe yacTHBIE IPOU3BOAHbIE JaHHBIX (DYHKLIUU
1

J3x3+2x—5y+1

2. Beraucnute mpou3BOIHYIO HESIBHO 3aJaHHOM (PYHKITH

3 3 _ dy _
x> +y —,ny,a—?

7 =

3. Bpluncnure npuOMIKEHHOE 3HAYEHUE Cleayrome (yHKIMM B TOYKe A, 3aMeHss
npupanieHue GyHkuuu ee quddepeHmnnaiom

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
yxZ + 22 G4 | (466)

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
Konmponupyemvie H/{K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4

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

2

y=x%—1;y=—x?+3.

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

[{xy-+se)a, ACLO) B14)

L

5. Beluuciaure KpUBOJIMHEWHBINA UHTErPAJl

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

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

I;cﬂ r=2sm2e, [0<¢9<£]
r +37) 4

6. Briuuciure

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

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

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)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

Pa3zoen 9. Paowt
Konmponupyemwie H/{K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4

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

a}Zn [e~"’ —l] 6)2“;— B)i 2 F?I, r)i{amsin "”135} :
2n

n=1 n=1 n=1 n=l

n=1 n=2

= (9. = (20" +n ”-_ n
D3 n [EJ E)Zr{ 3”3_1} : e)Z[ T

= 1 nl 2m+1

3)2( ) )Z( 1)”“[3 +Jr'

K <
}Z(Sn+8}]n’(5n+8 ~ pour

n=l

2. Brrunciaure CyMMY psaa
. (_er-l

D

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 CXOMUMOCTD PSIOB, nom;zy;{cr, MpU3HaKoM cxoauMocTu Jlamambepa

Z 3n sm— .

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

g
n=1

IIPU3HAKOM CPaBHEHUS



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

Tema 10.2. Jupgepenyuanvhuvle ypagnenus 6mopoco u 6onee 8biCOKUX NopsoKkos
®dopma KOHTPOJIs/OlIeHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

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

a)y' =(1+x")(4+47); B)2x'w + 37 =2, y(-1)=2:
B)xvdr+(x+1)dy=0, y(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. Pemre nannble auddepeHunanbHble ypaBHeHUs. B 3amauax, rne 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"=";
)V =20 D' -0 = D) =e (1) =2e.

4. Haitnute obuue pemenns quddepeHnnanbHbIX ypaBHeHUN

3,

a)y"+1y' =12x"; 6)y" -3y +2y=(x"+x)e&’™; B)y" +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/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4

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
Konmponupyemvie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4
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 H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4
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



[—x, ecmr —T<x=0,
Flr)=g o T

|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
Konmponupyemvie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4
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
VYpaBHeHUs B MOMHBIX AU depeHmanax. MeTon HHTErpupoBaHHs
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 0O0IIero pemeH st OJHOPOIHOTO JTUHEWHOTO U HEpEeHIINATBFHOTO YPaBHEHHS
BTOPOTO MOpPsKA
86. YMeThb J0Ka3aTh YTBEPKICHHSI, TEOPEMbI WJIM CBOMCTBA, BHIBECTH (DOPMYIIBI
Teopema o0 cTpykType o0OIIEro pemeHus HEOTHOPOJAHOTO JIMHEHHOro auddepeHnaIbHoTo
YpaBHEHUsI BTOPOTO NOPAJIKA
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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