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Pa3padoruukmu:
Crapmmii npenofasarens kadenps! Briciieir maremaruku Mcakosa O.

B.

@DOH/| OLICHOYHBIX CPEICTB MO TUCIUILIMHE (MOIYII0) COCTABIEH B COOTBETCTBHH C TPEOOBaHUSIMHU
OI'OC BO no nanpasienuto noaroroBku 21.03.02 3emieycTpoicTBO U KaAacTphl, YTBEPKIACHHOTO
npukazoM MuHoOpHayku ot 12.08.2020 Ne 978

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 |3aounsiii pakynerer | TIpencemarens | JlurBuneHko M. B. Paccmorpeno | 12.12.2021, Ne
YueGHO-MeToau 4/2022
4ECKOHN

KOMHUCCHH




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

OIIK-1 Crocoben pemars 3amadd  MNpOo(EeCCHOHAIBHONW NEATEIbHOCTH TPUMEHSS METOMIbI
MOJICTMPOBAHMSI, MATEMATUYECKOT0 aHAJIN3a, ECTECTBEHHOHAYYHbIE U OOIICUHKEHEPHbIE 3HAHUS

OIIK-1.1 JleMoHCTpHUpyeT 3HaHUS MOJCIMPOBAHMS OTAEIBHBIX (ParMEHTOB TMpoIlecca,
MaTeMaTH4ecKOro aHaiu3a, BbIOOpa ONTHUMAIBHOTO BapUaHTa Uil KOHKPETHBIX YCIOBHUU NpHU
CO31aHUH 3E€MJICY CTPOUTENIBHOU U KalaCTPOBOM TOKYMEHTALUH
3nams:
OIIK-1.1/311 MeTtoapl MareMaTH4eCKOTO MOJICTUPOBAHMS W aHANIN3a, IPUMEHSIEMBIE B
3eMJIEyCTPOMCTBE U KaIacTPax HEABUIKMMOCTH
OIIK-1.1/382 OcHOBHBIE MaTEMaTUYECKHE M E€CTECTBEHHBLIE METObI, IO3BOJISAIOIINE
pemiats npodeccuoHallbHbIE 3a/1a41
Ymemu:
OIIK-1.1/¥m1 Hcnonb3oBaTh €CTECTBEHHO-HAyYHbIE W HMHXXCHEPHBIC 3HAHUS IS
ONTHMHU3ALMH 3EMJICY CTPOUTENBHBIX NTPOLIECCOB
OIIK-1.1/¥YM2 BpIsBUTHh TepedeHb MONXOAAIIMX Ul PELICHUs KOHKPETHOW 3ajadu
METOA0B MaTEMAaTUUECKON MHTEPIIPETALINU IIpoLECCca
Braoemy:
OIIK-1.1/HB1 HaBbikoM BbIOOpa HAMIYYIIIETO METOJAa MOJCIMPOBAHUS W pacyeTa Mpu
pa3paboTKe 3eMJICYCTPOUTEIIHPHON U KaJaCTPOBOM IOKYMEHTAITUN

OIIK-1.1/HB2 HaBplkaMM cO3J4aHHS MaTE€MaTHYECKHUX MOJeNeH, MNO3BOJISIOIINX
HAJICIUTh PacCMaTpPUBACMbIi OOBEKT HEOOXOIWMBIMU CBOMCTBAMH OpUTHHANA, IS
OTJIAJIKW TIPOLIETYPHI PEIICHUS 3a1a491

OIIK-1.2 Wcnonb3yer (yHIaMEHTANbHbIE 3HaHUS B NMPO(ecCHOHATHHON NeATeNbHOCTU IS
pelLIeHNs] KOHKPETHBIX 3a7a4u B 36MJIEYCTPONCTBE U KaJlacTpax

3namo:

OIIK-1.2/382 O cBsA3M cenUalbHOCTUU € (PyHIAaMEHTAJbHBIMH HayKaMH, HA KOTOPBIE
ONMPAETCS €€ NHCTPYMEHTapUil

Ymemo:

OIIK-1.2/¥YM2 OnucaTh ¢ UCTOIB30BAHUEM MaTEMaTHYECKOTO arapara MmpOUCXOISIINe
IPOLIECCHI

Braoemy:

OIIK-1.2/HBl HaBbikoM 3(¢EKTHBHOTO MPUMEHEHHS HAyYHOTO TOTEHLUANa s
YAYUIIEHHs Ka4eCTBa 3€MJIEyCTPOUTEIBHBIX U KalaCTPOBBIX MPOLIEAYP

OIIK-1.3 Ananu3upyeT IpPUYMHBI CHUKCHMSI KauyecTBAa TEXHOJOTMYECKUX IPOLIECCOB U
npeziaraeT QQEeKTUBHbIE CIOCOOBI MOBBIIICHUS KadyecTBAa MPOM3BOACTBA paldoT MpH
BBINOJIHEHUH PA3JIMYHBIX TEXHOJIOTMYECKUX OMNEpalii B 3eMJICYCTPOMCTBE W KagacTpe ¢
Y4ETOM OTEYECTBEHHOTO U 3apyOeKHOTO OMNBITOB C NPUMEHEHHEM TI'eOMH(POPMALMOHHBIX
cucTteM, HMH(POPMALMOHHO-TEIICKOMMYHUKAIIMOHHBIX ~ TEXHOJOTHH,  JENaeT  pacueTsl
MOCTPOCHUM

3uamo:

OIIK-1.3/382 Anmapar, MpUMEHSIEMBIN Il OMMMCAaHUS U3MEHEHHsI O0ObEKTa C TCUCHUEM
BpEMEHU

Ymems:

OIIK-1.3/¥YM2 MopenupoBaTh pa3iMyHble CLIEHAPUU H3MEHEHHUS O00BEKTa C TEeUCHHEM
BPEMEHU

Braoems:



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

OIIK-1.4 /leMOHCTpUpPYET HaBBIKM MCIOJIb30BaHUS COBPEMEHHBIX MHCTPYMEHTOB U METOOB
BBINOJIHEHHSI KOMIUIEKCAa paboT MO BHYTPUXO3SHCTBEHHOMY 3E€MJIEYCTPOWCTBY U KOHTPOIIIO
MIPOEKTOB, CBSI3aHHBIX C OCIOKHEHUSIMH, BO3HUKAIOLIIUMH ITPU MIPOU3BOJCTBE PabOT

3nams:

OIIK-1.4/382 CoBpeMEeHHBIC TOCTHUKCHUSI MAaTEMaTHKH

Ymemo:

OIIK-1.4/YM2 Wcnonwp30BaTh CHEIUATU3UPOBAHHYIO JIUTEPATypy [UIS  pPEIICHUs

npodeccroHaNbHBIX 33]1a9

Braoemy:

OIIK-1.4/HB2 CrniocoOHOCTBIO HCIOJIB30BaTh COBPEMEHHBIC HAay4HbIE pa3paOOTKU IS

aHasM3a MPOUCXOJSIIUX MPOIECCOB M KAY€CTBEHHON OLIEHKHU MPOBEJCHHBIX paboOT

OIIK-1.5 JlemoHCTpUpyeT HaBBIKM pa3pabOTKU 3EMIICYCTPOUTEIBHON JOKYMEHTAllMH |
paboynX MPOEKTOB 10 MCIIOIB30BAHUIO U OXPAHE 3€MENbHBIX YTOIui
3namo:
OIIK-1.5/3u1 HopmaruBHO-TIpaBOBbIE =~ OCHOBBI W  TEXHOJOTHIO  Pa3pabOTKU
3€MJICY CTPOUTEIBHON JOKYMEHTALIH
Ymemo:
OIIK-1.5/Ym1  OdopmiaTh TEXHHYECKYIO JIOKYMEHTAIUI0, COOTBETCTBYIOIIYIO
COBPEMEHHBIM TPeOOBAaHUAM 3E€MEIBLHOIO 3aKOHOAATENILCTBA
Braoemy:

OIIK-1.5/HBl HaBblkOM MOATOTOBKM pabO4YMX TPOEKTOB 10 3pdekTuBHOMY
UCIIOJIb30BaHMIO U 3aIIUTE 3€MEIbHBIX PECYPCOB

OIIK-1.6 /IeMOHCTpUpPYET HABBIKM pa3peIIeHUs CIIOPOB IIPHU IPOBEACHUH 3€MJIEYCTPOMCTBA U
KaJgacTpa

3name:

OIIK-1.6/3u1 HopmaruBHO-TIpaBOBYI0 0a3y yperyjaupoBaHUS 3E€MENbHBIX CIOPOB U
KOH()IMKTHBIX CUTYaIHH

Ymemo:

OIIK-1.6/Ym1  Bectm  meperoBopbl W  paspemarb CHOpbl B TpoIecce
3eMJICYCTPOUTENBHBIX U KaJaCTPOBBIX paboT

Braoemy:

OIIK-1.6/HB]1 HaBblkoM MHMPHOTO yperyJupOBaHHs pa3HOITIACUNA M 3aAIIUTHI 3aKOHHBIX
MHTEPECOB CTOPOH B CIIOPaX OTHOCUTENBHO 3€MJIM U UMYILIECTBA

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIEeTeHIN I

[Inanupyemele YpoBeHb Kpurepuu onennBanus (nepeueHsb chopMUpOBaHHBIX
pe3ynbTaThl OCBOCHUS |OBJIAJICHUS NJIK/3YB 1o ypoBHSIM OCBOCHHS)
MIPOrpaMMBbI




OIIK-1 Cnocoben
pemiarh 3a1a4n
npodeccuoHaNbHON
JEATEILHOCTH
NPUMEHSIST METO/IBI
MOJICITUPOBAHHS,
MaTeMaTH4eCKOTO
aHaJM3a,
€CTECTBCHHOHAYYHBIC
U O0ILENH)KEHEPHBIE
3HAHHS

I1oBEBIIIIEHHBIN

MK OIIK-1.5 JIeMOHCTpUpPYET HAaBBIKH Pa3padOTKU
3eMJICyCTPOUTENIbHOM JOKYMEHTAIMH U pabounx
IIPOEKTOB M0 UCIOJIb30BAaHUIO U OXPAHE 3€MEJIbHBIX
YrOIui

3HaTh:
OIIK-1.5/311 HopmaTuBHO-TIpaBOBbIE OCHOBBI U
TEXHOJIOTHIO Pa3pabOTKU 3eMIICY CTPOUTEITHHOMN
JIOKyMEHTAIIH

YMeTs:
OIIK-1.5/¥YMm1 OpopMiATh TEXHUYECKYIO JOKYMEHTAIHIO,
COOTBETCTBYIOIIYIO COBPEMEHHBIM TPEOOBAHUSAM
3eMeJIbHOTO 3aKOHO/IATEIhCTBA

Bnagers:
OIIK-1.5/HB1 HaBbIkoM OArOTOBKH paboyuX MPOEKTOB
110 3((hEeKTUBHOMY MCIOIB30BAHUIO U 3AIIUTE 3eMETbHBIX

pecypcoB

NJK OIIK-1.6 /IeMOHCTpUPYET HaBBIKUA pa3peIieHus
CIIOPOB MPU MPOBEACHUU 3eMJICYCTPONUCTBA U KajiacTpa

3HaTh:
OIIK-1.6/311 HopmaruBHO-TIpaBoBy0 6a3y
YPEryIUpOBaHUS 3eMENIbHBIX CIIOPOB M KOH(PIUKTHBIX
CUTYyalluid
YMerTsb:
OIIK-1.6/YM1 Bectu meperoBopsI U pa3pemniarh Criopbl B
polecce 3eMJICyCTPOUTENBHBIX U KaAacTPOBBIX padoT
Bnanets:
OIIK-1.6/HB1 HaBbIikoM MHUPHOTO yperyaIupoBaHus
pa3HOMIACUi U 3alUTHI 3aKOHHBIX HHTEPECOB CTOPOH B
CIIOpPaX OTHOCUTENHHO 3€MJIM U UMYILIECTBA

bazosniit

NJIK OIIK-1.5 JleMOHCTpHpYET HaBBIKK Pa3pabOTKH
3eMJICYCTPOUTENBHOMN TOKyMEHTALUN U pabodmnx
MIPOEKTOB MO UCIOJIH30BAaHUIO U OXPaHe 3€MEJIbHBIX
yrogumu

3HaTh:
OIIK-1.5/311 HopmaTtuBHO-TIpaBOBBIE OCHOBBI U
TEXHOJIOTHIO pa3pabOTKU 3eMJICYCTPOUTENBHON
JIOKYMEHTAIluU

YMerTsb:
OIIK-1.5/YMm1 OdopMIIATh TEXHUYECKYIO JTOKYMEHTAITUIO,
COOTBETCTBYIOIIYIO0 COBPEMEHHBIM TPeOOBaHUIM
3eMEeJIbHOTO 3aKOHOAATEIbCTBA

NJK OIIK-1.6 JleMOHCTpHUpYET HaBBIKH pa3pelieHus
CIIOpPOB TP IPOBEAECHNUN 3€MJIEYCTPONCTBA U KaJlacTpa

3HaTh:
OIIK-1.6/3u1 HopmaTtuBHO-1IpaBoOBy1O 0a3y
YPeryIupOBaHuUs 3eMEJIbHBIX CIIOPOB U KOH(IUKTHBIX
CUTYyaLUH




YMmeTs:
OIIK-1.6/YMm1 Bectu neperoBopsl 1 paspemarb Copsl B
IpOIIeCcCe 3eMJICyCTPOUTENBHBIX U KaacTPOBBIX paboT

[ToporoBbiii NJIK OIIK-1.5 JleMOHCTpHpYET HaBBIKK Pa3pabOTKH
3eMJICYCTPOUTENBHOMN TOKyMEHTALUN U pabodYmnx
MIPOEKTOB M0 UCIOJIH30BAHHUIO U OXPaHe 3€MEJIbHbIX
yrogumu

3HaTh:
OIIK-1.5/311 HopmaTtuBHO-TIpaBOBEIE OCHOBBI U
TEXHOJIOTHIO pa3pabOTKU 3eMJICYCTPOUTENBHON
JIOKYMEHTaIuU

NJK OIIK-1.6 JleMOHCTpHUpYET HaBBIKH pa3pelieHus
CIIOpPOB P IPOBEACHNUN 3€MJIEYCTPONCTBA U KaJlacTpa

3HaTh:
OIIK-1.6/3u1 HopmaTtuBHO-1IpaBoOBy10 0a3y
YPeryaupOBaHuUs 3eMEJIbHBIX CIIOPOB U KOH(IUKTHBIX
CUTYyaLUH

3. [IIxajga oneHUBaHUSA

Onenka Kpurepuu oniennBanus (nepeueHs copmupoBaHabix MIK/3YB)

OtnnyHO OIIK-1.5 JlemoHCTpHpYET HaBBIKK pa3pabOTKU 3eMJIEyCTPOUTENEHON
JOKYMEHTAIIMH U pab04rX MMPOEKTOB MO UCIOIB30BAHUIO M OXPAHE 3eMEIbHBIX
Yroaui

OIIK-1.5/311 HopmaTuBHO-TIpaBOBbIE OCHOBBI U TEXHOJIOTHIO Pa3pabOTKU
3eMJICyCTPOUTEIBHOM JOKYMEHTAIH

OIIK-1.5/¥YMm1 OpopMiATh TEXHUYECKYIO JOKYMEHTAIUIO, COOTBETCTBYIOIIYIO
COBPEMEHHBIM TPEOOBAHUSAM 3€MEILHOTO 3aKOHOAATEILCTBA

OIIK-1.5/HB1 HaBbikom moarotoBku paboyux MpoeKToB 1o 3 dekTuBHOMY
UCIIOJIb30BaHMIO U 3aIIUTE 3€MEIbHBIX PECYPCOB

OIIK-1.6 JIemOHCTpUpPYET HABBIKHM pa3pelIeHUs CIOPOB MPH MPOBEICHUU
3eMJICYCTPONCTBA U KajlacTpa
OIIK-1.6/311 HopmatuBHO-TIpaBOBYIO 06a3y yperyaupoBaHUs 3eMEJIbHBIX CTIOPOB U
KOH(DJTUKTHBIX CUTYyalHi
OIIK-1.6/YM1 Bectu nmeperoBopsl U pa3pemiarh CIiopsl B MPOIIEcce
3eMJICYCTPOUTENBHBIX U KaJaCTPOBBIX paboT
OIIK-1.6/HB1 HaBbIkOM MHUPHOTO ypeTryIUpOBaHUs PA3HOTIIACHN U 3aIIAThI
3aKOHHBIX UHTEPECOB CTOPOH B CIIOPAaX OTHOCUTEIHHO 3eMJIU U UMYIIIECTBA

Xopouio OIIK-1.5 JIemoHCTpUpYET HABBIKH Pa3pabOTKH 3€MJICyCTPOUTEIBHOM
JOKYMEHTAIMN U pabourX MPOEKTOB 0 UCIIOJIIb30BAHUIO U OXPaHEe 3eMeTbHBIX
yroguu

OIIK-1.5/311 HopmaTtuBHO-TIpaBOBBIE OCHOBBI U TEXHOJIOTHIO pa3pabOTKH
3eMJICYCTPOUTENBHOMN TOKyMEHTALUN

OIIK-1.5/YM1 OdopmIIaTh TEXHUYECKYIO TOKYMEHTAIHIO, COOTBETCTBYIOIIYIO
COBpPEMEHHBIM TPEOOBAHUSAM 3€MEIHHOTO 3aKOHO/IaTEIbCTRA




OIIK-1.6 JleMOHCTpHUpYET HaBBIKH pa3pelIeHUs CIIOPOB IPU IPOBEACHUN
3eMJICYCTPONCTBA U KajacTpa
OIIK-1.6/311 HopmaTuBHO-TIpaBOBYIO 0a3y yperyaupoBaHuUs 3¢MeIbHBIX CIIOPOB U
KOH(IMKTHBIX CUTYaIHH
OIIK-1.6/YM1 BecTu neperoBopsl 1 pa3pemniars CIopsl B Mpolecce
3eMJICyCTPOUTENBHBIX M KaJaCTPOBBIX paboOT

VYnosneTBopuTe
JIBHO

OIIK-1.5 JIemoHCTpUpYET HABBIKH pa3pabOTKH 3€MJICYyCTPOUTEIBLHOM
JOKYMEHTAIMN 1 pabourX MPOEKTOB IO UCIIOJIb30BAHUIO U OXPaHEe 3eMeIbHBIX
yrogumu
OIIK-1.5/311 HopmaTtuBHO-TIpaBOBBIE OCHOBBI U TEXHOJIOTHIO pPa3pabOTKH
3eMJICYCTPOUTENBHOMN TOKyMEHTALUN

OIIK-1.6 JIeMmOHCTpUpPYET HABBIKHM pa3pelIeHUs CIOPOB MPH MPOBEICHUU
3eMJICYCTPONCTBA U KajlacTpa
OIIK-1.6/311 HopmaTtuBHO-TIpaBOBYIO 06a3y yperyaupoBaHUs 3eMEJIbHBIX CIIOPOB U
KOH(DJIUKTHBIX CUTYyalHi

Heynosne-
TBOPUTEIHHO

Pesynbrarel 00yueHust He cOpMHUPOBAHBI HA TOCTATOYHOM YPOBHE

4. KoHTpOJIbHbIE MEPONIPUSATHUS MO TUCHUTIINHE

Bun xonTposns

®dopma koHTPOIIs1/O1IEHOYHOE CPENCTBO

Texymuii koHTpons  |KoHTpombHas pabota

TectupoBanue
[TpomexxyTounas KontponbHas pabota
aTTecTamus DK3aMeH
Bua xonTposi/ ucnosib3yeMble
Ne HanveHoBanue pasieia KonTpoaupyem OLICHOYHBIE MAaTepPHAJIbI
n/n bl¢ I/II[K Tex - IIpomexyT.
yuuu aTTrecTamus
1 |BBeneHue B MaTeMaTH4YECKUH OIIK-1.1 KontponwsHas pabora DK3aMeH
aHau3 OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6
2 |duddepennmansuoe ucuucinenue |OITK-1.1 KontpomnsHas padota DK3aMeH
¢dbyskuuu onHo# aeictBuTensHo |OIIK-1.2
MepEeMEHHON OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6
3 |WnHTerpanbHOE UCUHCIICHUE OIIK-1.1 KontponwsHas pabora DK3aMeH
(YHKLIMY OTHOM NEpeMEHHOMN OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6




Bekropnast anrebpa u
aHAJTUTUYECKasi TeOMETPUS

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

DOK3aMeH

DNeMEeHThI IMHEWHOU anreOpshl

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

KontpomnsHas padota
TecTtupoBanue

DK3aMeH

JuddepenunanbHoe UCUUCTICHUE
(byHKIUI HECKOIBKUX
NEPEMEHHBIX

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

KonTponbhas pabota

DOK3aMeH

Kparnsie naTErpasisl

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

OK3aMeH

DJeMEHTHI BEKTOPHOIO aHAJIN3A.
KpuBonuHeiinsle u
IIOBEPXHOCTHBIE MHTEIPaJIbl

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

KonTponbhas pabota

DOK3aMeH

Pannr

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

KontpomnsHnas padota
TecTtupoBaHue

DOK3aMeH

10

Juddepenunanbupie ypaBHEHUS

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

KonTponbhas pabota
TectupoBanue

DOK3aMeH

11

YucneHHble METOAEI

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

KonTpomnsHnas padota

OK3aMeH

5. Ilopsaaok nmpoBeeHusI MPOMEKYTOUYHOM aTTeCTAIUMN




[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS OO0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C [PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Hpoxvzeafcymouﬂaﬂ ammecmayu:. 3K3LZM€H, 1-5 nemnsis ceccus.
Hpomeofcymowaﬂ ammecmayust. 3K3aM€H, 2-51 I€MHSI5L CeCCUsL.

Hpoxvzeofcymouﬂaﬂ ammecmayu:. 3K3LZM€H, 3-51 1emusas ceccusl.

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA

Pazoen 1. Beeoenue ¢ mamemamuueckuii anaius
Koumponupyemwvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

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

y = m‘ccosx;—_5+x}2 —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. BHINIOJIHUTH HCﬁCTBHﬂ C KOMIIJICKCHBIMHU YHUCJIaMU:

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

a) 3 +10)3 6)V—i

4. Berancaure Ipeacibl, HE MOJIb3YsACh IIPpaBUJIIOM JlormTans u SKBHBaJICHTHOCTSIMU

o x2—5x+6 . Ox* —2x2+1 i V1+2x—3
S Xrtx—6 ) 32 + 2 R

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

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



3tgx 1 JA+x)?2-1
a) lim - 6) lim— ( )
x=0ln (1 + 2arcsinx) x=0 sin(e* — 1)(tg2vx + 1)

6. 3amana ¢pynkuus y=f(X) v 1Ba 3HAUEHUSI ApTyMEHTa
TpeOyercs:
1) ycTaHOBUTH, SBISIETCSA JIM NaHHAs (YHKIWS HEMPEPHIBHOM WM Pa3pbIBHOW 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 cXeMaTUYeCKUN YepTEXK.

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

Pa3zoen 2. /lupghepenyuanvrnoe ucuucienue Qynkyuu 00Hou 0eiicmeumenbHoi nepemenHol
Koumponupyemwvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 2.5. Hccneoosanue gynkyuii memooamu ougpepenyuaibHoco ucuucieHus
dopma KOHTpOJIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Jlns xaxmgoi w3 3aJaHHbIX (DYHKIMH HAWAWTE MPOW3BOAHYIO M BBIYMCIWTE 3HAYCHUE
MPOU3BOIHON B TOUKE

B)y = (2x — 1)*"+2-2  x =1

2. Haiinute nmpoussoanyto dy/dx mapameTpruecku 3aaHHON (QyHKINN
x =sin®t
=cos®t

3. Haiigute npon3BOHYIO HESIBHO 33JaHHON (DYHKLIUU
tgx*+y)+e™ —x =0

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

y=x’In2x,x, =1

5. Beruucnute npenensl GyHKIUN ¢ TpUMeHeHHeM paBuia Jlonmurans
o o x+2Inx
lim ——

X=—CO

6. [IpoBenuTe MONHOE HCCIeqOBaHUE (PYHKITUM METOIaMH TU(PPEPEHIIMATHEHOTO NCUHCICHHS
Y HauepTHUTE ee rpaduk

y=In(e™+1)
Pazoen 3. Humezpanvnoe ucuucienue lyHKyuu 00HOI nepemeHHol
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 3.6. 'eomempuyeckue npunodicerus OnpeoeireHHo20 uHmezpand
dopma KOHTpoJIs1/o1eH0YHOE cpenicTBO: KoHTponbHas paboTa



Bonpocsi/3ananus:
1. HaliTu HeonpeaeaeHHbIe HHTETPallbl

1+ sinx
a 2
COS% X

xdx
6) jx—'?;

dx
2 Ix2—7x+1’

r) j sin 2x cos 3x dx ;

dx ;

3x+5
) f(x—3)2(x+1)dx'

2. BBIYUCIUTD ONpPEAEICHHBIE MHTETPAJIbI

6
xdx
a) j ;
\x + 3
18
6) f(x + 2)Inxdx.
1

3. BeruucnuTh miomaas GUrypsl, orpaHUuCHHON TUHUAMU

a)x2+yr—4y=0

y-2,

x=0;
6)y=6—x—x?

y=2-—4x.

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

Pa3zoen 5. dnemenmot 1uneiinoi anzedopot
Koumponupyemwvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 5.5. Jluneunvie npocmpancmea
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Haitnure 6a3uc u pa3MepHOCTH CISAYIOMUX TPOCTPAHCTB

)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); (0.110).

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

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

™

— — — — - ' _r — — —
pa X =e +2e,+e B Oasucax e MU e, eCIH g = 3g +2e, +3¢

, & =5g+g-¢ U g =2¢+2e ¢

4. Haitnute coOCTBEHHBIE 3HAYCHHS 1 COOCTBEHHBIE BEKTOPBI

omeparop f V> —=V7,

4 2 1
3ajiaH B 6asnce e=(&. &,. &) MaTpuueif A=| 0 2 -1
0 -1 2
Tema 5.6. Cucmemsl aunetinvix areeopaudeckux ypasuenuti (CJ/IAY)
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Jlansl koopauHatsl BepinH nupamusl ABCD. Haiinute
1. kocunyc yrma ABD;
2. momans rpanu ABC;
3. oovem nupamuasl ABCD.
A B C D
(4:2:0) (2:1:0) (2:L:1) (3:2:1)
2. lanbl koopaunatel Touek A, B, C u D. Haiinure:
1. npoekuuro Touku D Ha mmockocts ABC;
2. nmpoekuuto Touku D Ha npamyro BC.
A | B ‘ c ‘ D
(5:5:5) | (3:4:4) ‘ (5:2;2) ‘ (6:5;3)

3. Haiigure HEHTp U DKCLEHTPUCUTET KPUBOM BTOPOIO MOpPsAKa
x> +4y? +6x—16y+21=0

4. lanbl matpunibl A u B. Halinure

B-AT-34.

(=]

R S

—4)
8
0

)

[EIS
=]
Il

o ow o
e

5. Pemmte cucreMy JMHEHHBIX anreOpaMyecKux ypaBHEHHH TpeMs CIOCOO0aMM:
dopmynam Kpamepa, ¢ momorsio o6paTHoii MaTpuiisl U Metoaom ['aycca

10x+y+z=-7

Ix—y—z=
l23'+33'+::5



6. Uccnenyiite cucreMy Ha COBMECTHOCTb, MCHONB3ysd TeopeMy Kponekepa-Kanemnu. Eciun
CHCTEMa COBMECTHA, HAAUTE ee obliee pelieHne

x+2y+3z=1

j2x—y—z=3
l4_\'+3_1'+5:=5

dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. BeiOepeTe BEepHBIA OTBET
sin3x

3nauenwne lim pPaBHO ...
x—=05in5x
1)1
3
2) é
3) 3
40

2. BeiOepete BepHBIil OTBET
3HavyeHHe IPOU3BOAHOM QYHKIHY Yy = X Sin X B TOUKE X = Epaﬂno. .
T
1) 5
2)1
3)0
4)0,5

3. BriGepeTe BepHBIN OTBET

3HauYeHHe HHTerpaa _[02(21: + 1) dx paBHo ...
1)0
2) 2
3)4
4)6

4. BeiOepeTe BepHBIi OTBET

HaitouTe Touky MakcuMyma GyHKImMHE ¥ = —x2 + 3x — 1.

N1

2)1,5

3)1,75

4)2

5. BeiOepeTe BepHBIil OTBET

3HavyeHHe }l@z% PAaBHO ...
1)-0,25
2)0,25
3)0
4)0,5

6. BriOepeTe BepHBIN OTBET

3HaYeHHe MHTErpaia fol(x + 1)3 dX paBHO ...
1)3
2)3,5
3)3,75
44

7. BeiOepeTe BepHBIil OTBET



Eciu BekTOps! @ H b 06pasyior yroxa B 60°, |@] = 3, |E| = 5, To cKamsApHOe

NpoH3Be/IeHHe @ * b paBHoO...
1)7,5

20

3) 7v/3

4)5,5

8. BriOepeTte BepHbIif OTBET

Ecm; A= G g ubB = G), TO rrpo:sai,ueﬂﬂe Mmatpul A * B paBHO...
b(7) 2(; o)
HC D 9 3)

9. BriGepeTe BepHBIN OTBET
_(1 2 _/1 3 T
Ecm A = ( HB = ( ), TO TpoH3BeAcHHE MaTpHn A * BY paeHo. ..

3 0y ° 047
(7 & 2(p 3)
53 o) (7 o)

10. Boibepete BepHBIi OTBET
_(3 2 _ (2 4 oA
Ecm A = (1 3)}15‘ = (0 3), To matpuna C = 24 — B umeer Bup. ..

O 2) 2(; 3)

9(p 2) 9 2)

Pazoen 6. /lugpgpepenyuanvnoe ucuucnenue Yynkyuii HeCKOIbKUX nepemMeHHblIxX
Konmponupyemvie U/[K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 6.5. Cransipnoe none
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabota

Bomnpocsi/3ananus:

1. BeruucnuTe yacTHBIE POU3BOAHbIC JTaHHBIX (DYHKLIUU
1

I = =
J3x3+2x—5y+1
2. Beraucnure mpou3BOIHYIO HESIBHO 3aJaHHOM (PYHKITH

3 3 _ dy _
x> +y —,ny,a—?

3. Bplumcnure npuOMIKEHHOE 3HAYEHUE Cleayroume (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 HAIPaBJICHUIO K TOUke B.
u(x,y,z) A B

y [x2 + 72 (3;:4:4)

5. CocraBbTe ypaBHEHHE KacaTelbHON TUIOCKOCTH K MMOBEpXHOCTH F(X, y, z)=0 B Touke A.

(4:6:6)



F(x,y,2) ‘ A
273 — x2z + 2xy? — 12 @12

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

Pa3zoen 8. dnemenmul 6ekmopnozo ananuza. Kpueonuneiinsle u nogepxnocmuvie unmezpasivl
Koumponupyemvie U/[K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 8.3. Ilosepxnocmuvie unmezpavl

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

1. B 3aganHOM IBOMHOM MHTETpaje U3MEHUTD MOPSA0K HHTETPUPOBAHUS
-1 In(1+x)+1

.ej dx f f(x,y)dy
0

0

2. BBIYMCIUTD MOBTOPHBIN UHTETPAJ
2 2x

Jax [ o= yay

1]

3. IlpumeHsiss IBOWHOW MHTErpaj, HaWTH IUIOMIaNb IUIOCKOM (Urypbl, OrpaHUYEHHOM
3alaHHBIMU JIUHUSMHU

y= x? — lL;y= —x2+3.

4. Bpluucnure KpUBOJIMHENHHBIM MHTErpal, rae L - oTpe3ok NmpsMoi, 3aKIHOUEHHBIH MEXKIY
ToukaMu A u B.

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

L

5. Beruucnure KpUBOJIUHEHHBINA UHTETPa

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<¢9< ]
(¥ ++7)

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, Tme L—dacTh KpHBOIl, 3aJaHHOI IapaMeTpHIeCKUMH
L

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

.f_}-'dx—\/él —v'dy, x=4cost, y=2sint(0 iri% ).

L
8. Brruncnure no ¢popmyre I'piuHa KpUBOIMHEHHBIN HHTETpal

jP(x,y)dr +Q(x.y)dy, Toe L—KOHTYyp TpeyrombHHKAa ¢ BepmmHamun A4, B, C,
L

mpoOeraeMbIil IIPOTHB X0/1a YaCOBOH CTPEJIKH.

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

Paszoen 9. Paow
Konmponupyemvie HJIK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 9.1. Yucnosvie psowvl
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabota
Bomnpocsi/3ananus:
1. Uccnenyiite cXxoquMOCTb psIOB

o= w—ls += A7 43 n
a)) m|e —1¢ 6)2&—; B)Y ——: F)Z[amsmqnw_jj

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

n=1 n=1 n=2

! = (2n+n ”-_ :
E[)Zi? [ ) E)Zr?[ 3”3_1} : e)z[n’+"]ln

H{} f: 1 Z (_ rH—l 2n+1 H) Z ( 1 ).?i'+l [ J}r
~(5n+8)n° (5?+8 s} (n+1)n gy 3n+l)
2. Beruucnoure cymmy psija

o (_1 )}H—I

2

n=l

C TOYHOCTBIO £ =0,01.

3. Halinute cymmy psina
+x 90

,,Z:; An* +8n—>5

Tema 9.2. @yuxyuonanioHvie psaodsl
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocwi/3ananus:

1. UccnenoBark CXOMUMOCTB PAIOB, OIB3YAICHh MPU3HAKOM cxoauMocTH lamambepa
oo

Z 3" 5i1‘11
. o "

n=1



2. HccnenoBarh CXOAUMOCTh PSAOB, MOJNb3YSACh NMPU3HAKOM CPABHEHUS WIHM NPEIEIIbHBIM

T
Zt‘gSn

n=1

IIPU3HAKOM CPaBHEHUS

3. UccnenoBarh CXOOUMOCTD PSAZIOB, MOJIB3YSICh pauKaabHBIM MpU3HaKkoM Korm

(=]
. arctg”™ —
g n
n=1
4. HccnenoBarb CXOOUMOCTb PAJIOB, IMOJIB3YSICh WHTETPAJIbHBIM IMPU3HAKOM CXOJUMOCTH

Komm
1

‘ (n? + VDarctg?n’
n=

5. BBIACHUTB, Kakue psAIbl CXOAATCS a0COTIOTHO, KAKHE YCIOBHO, KAKHUE PACXOAATCS

i (_1)71—1
nin3n -

n=1

6. Jlns CTENmeHHBIX pSIOB HAmMcaTh TMEpBbIe YEThIpE UIEHA, HAWTH paauyc, WHTEpBal
CXOAMMOCTH Psi/ia U BBISICHUTH BOIIPOC O CXOIMMOCTH psifia Ha KOHIIaX MHTEpBaia

a)i%; )Z(X_Z)n.

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

(1,2):.

dopma KOHTPOJISI/OLIEHOYHOE CpeAcTBO: TecTupoBanue

Bomnpocsi/3ananus:
1. BeiGepete BepHBIil OTBET
BEIYHCITATE OBTOPHBIH HHTErpal

1 x
fdxf(l + yv)dy
0 0

1) 2/3;

2)1/3;

3)-2/3;

4) 3;

2. BeiGepeTe BepHBI OTBET
YacTHas OpOM3BOAHAA MEPBOro MOPAAKa MO X (YHKUHH IBYX MEPEMEHHbIX
z =sinxy paBHa...
1) z! =—xcosxy;
2) z, =xcosxy;
3) z. =—ycosxy;
4) 2 =ycosxy.

3. BeiOepeTe BepHBIil OTBET



CMellaHHas 9acTHAs NPOM3BOJHAS BTOPOro MOpSAKa GyHkumu Z=Xx)°
paBHa...

1) 2, =6xy";

2) z, =6x’y;

3) zy, = 6xy;

4) z, =6x7)*.

4. BeiGepeTe BEpHBIA OTBET

BEIYMCIHTE MOBTOPHEIH MHTETpall
1 Inx

fdxf xe¥dy
0

0
1) 2/3;
2)1/3;
3)—1/6;
4) 2;

5. BeiOepeTe BepHBIil OTBET

Hcnone3ys HeoOXOAMMBIH NpPH3HAK CXOAMMOCTH, HCCIEAYHTE CXOIUMOCTb
> 2n=3

pura 37243
n(n+1)

1) CxomuTcs.

2) PacxomuTcsa.

3) OnHO3HAYHO CKA3aTh HEJNb35.

4) YCnoBHO CXOMUTCH.

6. BeiOepeTe BepHBIil OTBET
Hcnone3ya paaMkanbHblit npuszHak Komm, uccneayiite CXOAMMOCTB pAma
i[ 3n T
S\2n+1)”

1) Cxomurcs.

2) PacxoguTcs.

3) AGCOMIOTHO CXOTUTCH.
4) YCIOBHO CXOIHTCA.

Paszoen 10. /{lugppepenyuanvusvie ypasuenusn
Koumponupyemwvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 10.2. Jughghepenyuanvrole ypasnenus 6mopo2o u 6onee 8blCOKUX NOPAOKO8
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Pemnte nanuble nuddepeHnnanbHble ypaBHeHUs. B 3amadax, rme yka3zaHbl HadajbHbIE
ycioBus, pemuTe 3aaa4y Ko
a)y' =(1+x*)(4+°): 0)2x' '+ =2, y(-1=2:

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

2. Pemnre nanubie auddepeHnranbHble ypaBHEHUs. B 3amadax, rie yka3aHbl HadyallbHBIE
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

ycnoBwsl, pemure 3aaa4y Ko
a) 1" =xe" +37: 6) 3" =(x* +7x+9)e’, ¥(0) =1 1'(0) =4: B)x* 3" ="

)¥" =23 D" - = v =e, (D) =2e.

4. Haitnure o6mme pereHus auddepeHnnanbHbIX YpaBHEHUN
a)y'+y'= 1247 0)y" -3y +2y= (22 +x)e™: B)y"+9y=2xsinx+ xe”.

Tema 10.3. Cucmemvl aunetinbix ouppepenHyuanrbHvlx ypagHeHull
®dopma KOHTPOJIs/OlleHOYHOE cpeacTBO: KoHTponbHas pabora

Bomnpocsi/3ananus:
1. Haiinute oOumii maTerpan qudepeHnanbsHoro ypaBHEHUS

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

2. Haiinure pemenue 3ana4u Komm
y'—=X=2Inx, y(1) =4

x

3. Haiinute oOmumii HHTErpal

®(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. Haiinure 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 nuddepeHInaib»Horo ypaBHEHUs 2-0T0 MOPsIIKa
¥ +4y' =4x? +10x + 2

7. HalimuTte  dacTHOe  pemieHHe  CUCTeMbl  TudQepeHIHaTbHBIX
YIOBIIETBOPSIOLIEE HAYaIbHBIM YCIOBUSIM
x(to) = xo, ¥(to) = ¥

dx_z 5
di x+ 2y,
dy
E—?;x—3y

®dopMa KOHTPOJISI/OIICHOYHOE CPeACTBO: TecTrupoBaHue

Bonpocsi/3ananus:
1. BeiOepeTe BEepHBI OTBET

Haiiti wactHoe pemenne auddepenunansHoro ypasnenus y'' = e,
yIOBIIETBOpAIONIee HadanbHEM ycnoBuaM Y’ (0)=2, y(0)=3.
Dy=Inx+3x+1;

Dy=e*+x+2;

DNy=Tx+2;

4y=1-2x

YpaBHEHUH,



o X

2. BeibepeTe BepHBI OTBET

Jns nuddepenunansroro ypasaenns y'' + 9y = 0 cocTaBHTE €ro
XapaKTEePHCTHICCKOE YPABHEHHE.

Dk+9=0;

2) k2 +9=0;

3) k2 + 9k = 0;

4) k—9=0;

3. BeiOepeTe BepHBIil OTBET

Haiitu o6mee pemenne auddpepeHHaIbHOrO ypaBHeHHA
dy - 4x3dx = 0.

Dy=x*+c;

y=e* +¢

3)y=12x2+c¢;

dHy=x-c

Pa3zoen 11. Qucnennvie memooot
Konmponupyemwie HJIK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 11.1. HYucnennvie memoosi
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. CoctaBbre TaOMUILy 3HAYCHUN (QYHKIIUU

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

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

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. OyHKIWMS 3a7aHa Ta0IUIeH 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

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

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

OVYHKINA 33/1aHa TaOIHIIeNn:
i 0 1 2 3 4 5
Ts 01 03 0.5 0.7 0.9 1.1




A U,l U,J U,._J U', ! U,:’ J_,].
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 OIIGHUTE MOTPEIIHOCTb
MOJYYEHHOTO pe3yabraTa, MOJNb3YsICh CHOCOOOM YABOEHHS IIara BBIYMCICHUSA. BbrumcieHus
BBIIIOJIHATH C IIATHI0 3HAKAMU IIOCJIE 3AISATOMN.

J‘B dx
2 \2x3-3x+7

4. Beruncnautp unTerpai mo gopmyne l'aycca npu n = 5. BbruucieHus BBIIOTHSITE € NMATHIO
3HaYaIIUMU [U(pamMu MocIe 3arsTon

J~3 xdx
2 31 7x2-3

7. OueHoYHbIE MATEPHUAJIbI IPOMEKYTOUHOM aTTeCTAlUM

1-a nemusas ceccus, dxzamen
Konmponupyemsie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6
Bonpocsl/3ananus:
1. ChopmynupoBaTh ONpeACIICHHs HIIA CBOHWCTBA
Ilepemennas. OxkpecTHOCTb TOUKU. Touka cryueHus
2. ChopmynupoBaTh ONPEACIICHHS HJIA CBOHMCTBA

@ynkiusa. CnocoObl 3ananus GyHKIUH. OCHOBHBIE XapaKTEPUCTHKH (YHKIMH: MOHOTOHHOCTH,
YEeTHOCTb, IEPUOAUYHOCTH
O6parnas gynkus. CnoxHas QyHKIHUS.

3. ChopMynupoBarh ONpeesIeHNs U CBOMCTBA

YucnoBble MOCIEI0BATEILHOCTH U UX cBolicTBa. Teopema Beiiepiirpacca (6e3 Joka3aTebCTBa)
4. ChopmynupoBaTh ONPEACIICHHS] HJIA CBOKWCTBA

OnHOCTOPOHHKE NIPEIEIBI.
5. ChopMynupoBarh ONpeesieHNs U CBOMCTBA

beckoHeuHo Masbie 1 OECKOHEYHO OOJbIINe (QYHKITUH.
CpaBHeHHE O€CKOHEYHO MAJTbIX.

6. ChopmynupoBats OnpeneseH s Ui CBOWCTBA

[TpousBoanas; e€ reoMeTpudecKuid U (HPU3UICCKUIA CMBIC]T.
CaoiicTBa QyHKITHH, HEPEPHIBHBIX Ha OTpe3ke (0/1)

7. ChopMynupoBaTh ONpeIeSICHUs U CBOMCTBA
[Tpumenenne quddepennnana k TpUOTMHKEHHBIM BBIYHCICHUAM. 3a1a4a JIMHEAPU3aLUU QYHKIUH.
8. ChopmynupoBarh onpeneneHus Ui CBONCTBA

OnpenenéHHblii UHTErpai Kak Ipeesl UHTErpaJbHON CyMMBI
I'eomerpuueckuil 1 pu3nyecKuii CMbICT ONpPeAEIEHHOTO HHTETpaja

9. ChopmynupoBats ONpeneeHus Ui CBOWCTBA
Omnpenenureny BTOPOTo U TPETHETO MOPSAIKOB U MX BHIYHUCIICHHE
10. ChopmynupoBaTh ONpeaeIeHUs UIH CBOHCTBA
Omnpenenenre CMEIIaHHOTO MMPOU3BEICHUS U €r0 FeOMETPUUYECKHM CMBICIT
11. ChopmynupoBars onpeaencHus Wi CBOMCTBA
[ToHsiTHE TMHEWHOTO MPOCTPAHCTBA
12. ChopmynupoBaTh ONpeaeICHUs UIH CBOHCTBA
CriocoOsI 3a1aHKS ¥ BUBI YPABHEHUH TIIIOCKOCTH



13. ChopmynrpoBaTh onpeaeIeHNs WK CBOUCTBA
Marpuua. Buasr matpui
14. ChopmynrpoBath onpeAeIeHNs WK CBOUCTBA
[TonsiTHE CHCTEMBI JIMHEHHBIX aNreOpandecKux YPaBHEHHUH U €€ PeIIeHUs
15. YMeTh n0Ka3arh yTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI

[Ipenen pyakumu B TOUKE
CBs13bp MeXy QYHKITUEH, TIPEICTIOM U OECKOHEUHO MaJION BETMYUHOMN

16. YMeTh noKa3aTh yTBEPKICHUS, TEOPEMBI MU CBOMCTBA, BHIBECTH (DOPMYITHI
OcCHOBHBIE TEOPEMBI O Tpeeiax
17. YMeTh noka3arh yTBEPKICHUSI, TEOPEMBI UM CBOMCTBA, BHIBECTH (DOPMYITHI

[Ipu3Haku CyIIecTBOBaHMS TPENEIOB: TeopeMa O TpeAese MPOMEKYTOYHOH
(Toxa3zarenbCTBO); TEOpEMa O Ipezeie MOHOTOHHON (PyHKITHH

18. YMeTh n10Ka3aTh yTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI

Touku paspreiBa GyHKIIUM U UX KJIacCUDUKAIUS
OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (DYHKIIHIX

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

[Tpou3BoaHas CIOKHON (QYHKLIIUU
ITpousBoaHast oOpaTHON GYHKIUH

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

byHKIIH

HpOI/ISBO)IHBIe BBICHIUX IMOPAAKOB, IMIPOU3BOJHBIC BEICIIHUX IMMOPAAKOB OT IMMApaMETPUUCCKU 3aJaHHBIX

byHKIUN

21. YMeTb oKa3arh yTBEP)KICHHSI, TECOPEMBI WU CBOMCTBA, BEIBECTH (DOPMYITHI
OkctpeMmyM. HeoOxoauMble U JOCTATOYHBIE YCIOBUS CYIIECTBOBAHUS SKCTPEMyMa

22. YMeTb 0Ka3aTh yTBEP)KICHHSI, TECOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI

HNHTerpupoBaHue 3aMEHON IEPEMEHHOU
WNHTterpupoBanue 1o 4actsam

23. YMeTh J10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIBI
®dopmyna Herorona-JleiiOnuma
24. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBbI MIIN CBOMCTBA, BBIBECTU (hOPMYJIBI

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

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

CBoJicTBa CKaJIAPHOTO ITPOU3BEIEHUS. YCIOBUE OPTOrOHAIBHOCTH BEKTOPOB
CkassipHO€ POU3BEICHUE B IEKAPTOBBIX KOOpAWHATaX (BBIBOA (hOPMYIIBI)

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

BriBon KaHOHMYECKUX ypaBHEHUM npsiMoi. [lepexon k mapaMeTprUiecKUM 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)KICHHSI, TECOPEMBI UJTU CBOMCTBA, BEIBECTH (DOPMYITHI

Teopema 00 o011eM perIeHnd HEOTHOPOAHOM CUCTEMBI TMHEHHBIX ajIreOpandecKux ypaBHEHUH

29. BeIYHCIUTE

. ¥’ —3x -2
lim -
x> -1 X° + x

30. HaiiTu 3HaYeHnE POU3BOIHOMN (HYHKITUN

v= (2x0+ 20— 3% —4x+2) B Toume %o = 1

31. Beruucnuts npenen (noas3ysch npaBuiioM Jlonurans)



. fgx—-x
lim gx.
x—0 X —sinx

32. BpluncnuTh HHTETpal

T

2 -

| x -sin xdkx
0

33. BerauciuTh miomaab GUrypsl, orpaHudeHHON mapabosoi

y=3- o npavoit V =X -3

34. Boruucinute 00beM Teja, HOTYYEHHOTO IPU BPAIleHUH KPUBO

y=x+L 0=x<2

35. HaiiTu oO1iee penieHre oqHOPOIHON CUCTEMBI TMHEHHBIX alreOpandecKuX ypaBHEHUN

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

36. Pemnts 3amauy

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

37. Pemnts 3ana4y

BrrmcTHTE MOTYAL BEKTOPHOTO TIPOH3BEICHHA

[35—!1 2F+E]= ECIH ﬁ=417+_?—k- b =—3F—k,
T= 1 T-2%
2

38. BpluncnuTh onpenennTenb

15325 15323 375127
23735 23735 17417|.
23737 23737 17418

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

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

2-a 1emusis ceccust, IK3amen
Koumponupyemwvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6



Bonpocsl/3ananus:
41. ChopmynupoBarh ONpeneseHUs UIU CBOMCTBA

Omnpenenenre QYHKINH IBYX TEPEMEHHBIX.
[TonsiTre npenena GpyHKIUU ABYX MEPEMEHHBIX

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

Onpenenenre KPUBOIMHEWHOTO HHTErpaJIa MEPBOTO poaa
Onpenenenrue KPUBOIMHEWHOTO HHTErpaJia BTOPOTO Poja

47. ChopMynrupoBaTh ONpenesIeHUs Ui CBOMCTBA
Ckansiproe niosie. JIMHUM ¥ TOBEPXHOCTU YPOBHSI.

48. ChopMynrpoBaTh ONpeesIeHUs U CBOMCTBA
IIpousBonnas no HarmpasiaeHuUO. I pagueHt

49. ChopmynupoBarh OnpeesIeHUs Ui CBOMCTBA

Hucnosont psag
[ToHsITHE YaCTUYHBIX CYMM YHCIIOBOTO psAia

50. ChopmynupoBarh ONpeeIICHUs WIH CBOMCTBA
OcTaTro4HbIN YJIEH YHUCIOBOTO psjia

51. ChopmynupoBarh OnpeeieHUs] WA CBOMCTBA
[TonsiTne cxomsmierocs psaa

52. ChopMynrpoBaTh ONpeeIICHUs WA CBOMCTBA
[TonsTre QpyHKIMOHATBHOTO PsiAa U €ro 00JaCTH CXOAUMOCTH

53. YMeTb 1oKa3aTh yTBEPKACHHS, TCOPEMBI UIIH CBOMCTBA, BBIBECTU (HOPMYJIBI
3anada o nuHeapu3aluy GyHKIUU ABYX MEPEMEHHBIX

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

55. YMeTb noKa3arh yTBEPKACHHS, TCOPEMBI UIIH CBOMCTBA, BBIBECTU (HOPMYJIBI
NuBapuantHOCTh hopmbl muddepennuana nepBoro mopsaka

56. YMeTb JoKa3aTh yTBEPKACHHS, TECOPEMBI UIIH CBOMCTBA, BBIBECTU (HOPMYJIBI
HopmanbHas miiockoCcTh U KacaTeabHas npsiMas K TPOCTPAHCTBEHHOM KPHUBO

57. YMeTb JoKa3aTh yTBEPKACHHUS, TCOPEMBI UIIH CBOMCTBA, BBIBECTU (hOPMYJIBI
3amaua 0 HauOONBIIEM U HAWMEHBIIEM 3HAauYEHUSAX (YHKIUM IBYX MEPEMEHHBIX B 3aMKHYTOM
OTrpaHUYCHHOM 00JIacTH

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

59. YMmeTh noKa3ath yTBEPKICHUS, TEOPEMbI UIIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
CBolicTBa KpMBOJIMHEMHOIO MHTErpajia BTOPOIo poaa

60. YMeTh JoKa3aTh YTBEPKIACHUS, TEOPEMbI UJIH CBOMCTBA, BBIBECTH (HOPMYJIIbI
VYcnoBre HE3aBUCUMOCTH KPUBOJIMHEWHOTO HHTErpajia BTOPOTO pojia OT IyTH UHTETPUPOBAHUS.

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

CBoJiCcTBa CXOAAIIMXCS YUCIOBBIX PSOB
Heo6xonumblit mpu3HaK CXOAUMOCTH YHUCIIOBBIX PSAOB

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



[Tpu3HaKM CXOANMOCTH 3HAKOMOIOKUTEIBHBIX YHCIOBBIX PSIIOB: IPEIEIBHBIN IPU3HAK CPAaBHEHUS
63. YMeTh J0Ka3aTh yTBEPXKICHUS, TECOPEMbI MITH CBOICTBA, BHIBECTH (POPMYITBI

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

Teopema Abens
PaznokeHne OCHOBHBIX JJIEMEHTApHBIX (YHKIWHA B CTEIEHHBIC psfbl (IPUBECTH TMPHUMEPHI
Pa3IOKEHUI ¢ BBIBOJOM (HOPMYIT)

65. CocTaBuTh ypaBHEHMsI KacaTeIbHON INIOCKOCTH U HOPMaJIbHOM NPSAMOM K IIOBEPXHOCTHU

c=xt +3? — B TouKe (3,4,-7).

66. MccnenoBath Ha SKCTPEMYM (PYHKITHIO

flx.y)= x4 - _1‘2 -9y +6x-35

67. OnpenenuTb HauOOIbIIEEe M HAUMEHbIIIEEe 3HAYCHUS (PYHKIHH

=¥ Jr)2 —X-y+X+V E obnacta ¥ <0, _1‘50, X+y=z—

68. BerunciuTh 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 CXOTUMOCTD P

(=1)"sin =
g

“

L[

71. Paznoxuts B pan Oypbe GpyHKIIUIO

f(x)= {_"'= ecmn —T<x=0,

0, ecmn 0<x<m

72. UccnenoBarh Ha aOCOMIOTHYIO U YCIIOBHYIO CXOTUMOCTD P

Haiit 065acTh CXOMUMOCTH CTETICHHOTO Psiaa
= 4 x+1)"
22—

PR

3-1 1emuss ceccus, IK3aMeH
Koumponupyemwvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6
Bomnpocsei/3ananus:
73. ChopMynrpoBaTh ONpeeIICHUs WA CBOMCTBA
Huddepennnanbapie ypaBHEHHUS IEPBOTO mopsiaka. [loHsTHE 00IIero 1 9aCTHOTO PEIICHHA
74. ChopMynrpoBaTh ONpECIICHUs WA CBOMCTBA
Huddepennnanbapie ypaBHEHHUS TIEPBOTO Mopsiaka. 3amada Ko
75. ChopMynrpoBaTh ONpeeIICHUs WA CBOMCTBA
Huddepenunanbapie ypaBHEHHS BTOPOTO mopsiaka. [loHsTHE 00IIET0 M 4acTHOTO PEIICHUM



76. ChopMyarpoBaTh ONpeACTICHUS WIN CBOUCTBA
Juddepenunanbapie ypaBHEHUS BTOPOTO mopsiaka. 3amada Ko

77. ChopMyarpoBaTh ONpEAETICHUS WM CBOUCTBA
[TonsiTHE HOpMaTBHOM CUCTEMBI IMHEHHBIX YPABHEHUI MTEPBOTO MOPSIKa

78. YMeTh JOKa3aTh yTBEPXKIACHUS, TECOPEMbI MITH CBOICTBA, BHIBECTH (POPMYITBI
VYpaBHeHHUs ¢ pa3AESIOUUMUCS IepeMEeHHbIMU. MeTo1 HHTerpupoBaHUs

79. YMeTh JOKa3aTh YTBEPKICHUS, TCOPEMbI MITH CBOICTBA, BHIBECTH (POPMYITBI
OnHopoaHble ypaBHEHHS. MeTOl MHTETpUPOBAHUS

80. YMeThb 10Ka3aTh YTBEPHKICHHSI, TEOPEMbI WJIM CBOWCTBA, BHIBECTH (DOPMYIIBI
JIuneitnple ypaBHEeHHs. MeTOJ MHTETPUPOBAHUS

81. YMeTb 10Ka3aTh YyTBEPIKICHHS, TEOPEMbI WM CBOWCTBA, BHIBECTH (DOPMYIIBI
VYpaBHenus bepuynnu. Meron UHTErpUpOBaHUS

82. YMeTb 10Ka3aTh YTBEPHKICHHS, TEOPEMbI UJIM CBOWCTBA, BHIBECTH (DOPMYIIBI
VYpaBHeHus B ONHBIX Auddepennnanax. Meton uHTerpupoBaHus

83. YMeTb A0Ka3aTh YTBEPKICHHS, TEOPEMbI UM CBOMCTBA, BHIBECTH (DOPMYIIBI
VYpaBHeHuUsI, JOMyCKaIOL1e MOHMKEHNE opsaaKa. MeTobl UHTErpUpOBaHUS

84. YMeTb 10Ka3aTh YTBEPKICHHS, TEOPEMbI UM CBOMCTBA, BHIBECTH (DOPMYIIBI
[TonsiTHE TMHEHHOW 3aBUCUMOCTH M HE3aBUCUMOCTH cucTeMbl pyHKImid. Onpenenurens BpoHckoro

85. YMeThb 10Ka3aTh YTBEPHKICHHSI, TEOPEMbI WJIM CBOWCTBA, BEIBECTH (DOPMYIIBI

Teopema o cTpykType oO1Iero penieHus OJJHOPOIHOTO JIMHEHHOTO Au(depeHITNaTIbHOTO YPaBHEHUS
BTOPOTO MOPSIIKA

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

Teopema o cTpyKkType oOILIero pemeHusi HEOAHOPOJHOro JIMHEHHOro auddepeHInanIbHOro
YpaBHEHUS BTOPOT'O MOPsIAKa

87. YMeTb 10Ka3aTh YTBEPKICHHSI, TEOPEMbI UJIH CBOMCTBA, BHIBECTH (DOPMYIIBI

Merton pemnieHUsT JTUHEHHOTO OJHOPOMHOTO JHMHEWHOTO Iu(QepeHINaIbHOTO YPaBHEHUS BTOPOTO
MOPsI/IKa C MIOCTOSTHHBIMU KO3 duimeHTamMu

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

Mertop pemieHus TMHEHHOTO HEOJHOPOAHOTO JIMHEHHOTO qu(epeHINaIbHOr0 ypaBHEHHS BTOPOTO
MOPS/IKA C TIOCTOSTHHBIMU K03(h(pULIMEeHTaMu C TPaBOi YacThIO CIIEIIMATBLHOTO BHIA

89. YMeTb 10Ka3aTh YTBEPKICHHS, TEOPEMbI WM CBOWCTBA, BHIBECTH (DOPMYIIBI
HNuTerpupoBanre HOpMaIbHBIX CUCTEM JJMHEUHBIX YPAaBHEHUN BTOPOTO MOPSIKa
90. Haiitu oOmiee penienue auddepeHInanbHoro ypaBHeHUS

(o + x| dx+( .1'—.\':.1'_] dv=0.

91. Pemnte 3amauy

Brraucmure In 10 ¢ Tousocteio ¢ =0,0001,

BOCTIONB30BABIIHCH PA3TOKEHHEM B CTEIIEHHOH paT
COOTBETCTEYIOIIHM 00pazoM moaobpadHol dVHKITHE

92. Pemuts nuddepeHmansHoe ypaBHeHHE
vV i3 Y o2
—dr+{p +lnx)dy=10

X

93. Pemnts 3agauy Kommn

xy+y—e =0, (1)=2
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