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Pa3padoruukmu:
Crapmmii npenofasarens kadenps! Briciieir maremaruku Mcakosa O.
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@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 |3aounsrii pakynsrer | [Ipemcemarensb JIutBunenko M. B. Paccmorpeno | 15.02.2024, Ne 1
YueOHO-MeTOAU
YeCKOM

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 pgemoHCTpUpyeT 3HAHHMS MOJCIMPOBAHHUS OTICIBHBIX (pParMeHTOB Tpoliecca,
MaTeMaTH4ecKOro aHaiu3a, BbIOOpa ONTHUMAIBHOTO BapUaHTa Uil KOHKPETHBIX YCIOBHUU NpHU
CO31aHUH 3E€MJICY CTPOUTENIBHOU U KalaCTPOBOM TOKYMEHTALUH

3nams:

OIIK-1.1/311 MeTompl MareMaTH4eCcKOTO MOJCIMPOBAHUS W aHAIW3a, MIPUMEHSCMbIC B

3eMJIEyCTPOMCTBE U KaIacTPax HEABUIKMMOCTH

Ymemu:

OIIK-1.1/¥M1 wucnonb30BaTh €CTECTBEHHO-HAyYHbIE W HWHXKCHEPHBbIC 3HAHUS IS

ONTHMHU3ALMH 3EMJICY CTPOUTENBHBIX NTPOLIECCOB

Braoemy:

OIIK-1.1/HB1 HaBBIKOM BBIOOpa HAWIYUIIETO METOJA MOICIMPOBAHUSA W pacuera MpHu

pa3paboTKe 3eMJICYCTPOUTEIIFHON 1 KaIaCTPOBOM IOKYMEHTAITUN

OIIK-1.2 ucnonp3yer (GyHIaMEHTAJbHBIE 3HAHUS B MPOPECCHOHATBLHON NEATETLHOCTH IS
pelIeHrs KOHKPETHBIX 3a71a4 B 3eMJICYCTPOICTBE U KaJacTpax

3nams:

OIIK-1.2/311  ¢yHmaMeHTalbHBIE  KOHIEMIWA ¥  TEOPUU, TPUMCHHMBIC B
3eMJICYCTPONCTBE U KaJlacTpaxX HEABMKUMOCTHU

Ymemu:

OIIK-1.2/¥m1  wuwHTErpupoBaTh Hay4yHble 3HAHHUA IS pEIICHUS  PeallbHBIX
npodecCHOHANBHBIX 3a1a4

Braoemy:

OIIK-1.2/HBl HaBbikOM 3()PEKTUBHOTO MPUMEHEHHS HAyYHOTO TMOTCHIMANA IS
YIAYYIICHHS Ka9eCTBa 3eMJICYCTPOUTEIBHBIX U KaJaCTPOBBIX MPOIICTYP

OIIK-1.3 aHanu3upyeT NPUYUHBI CHIXKEHHUSI KadeCTBa TEXHOJIOTMYECKHX IPOIECCOB H
npemaraeT S(OQEeKTUBHBIE CMOCOOBI TOBBIIMICHUS KadyecTBa MPOM3BOJICTBA pPabOT mpu
BBITIOJTHEHUH PA3JIMYHBIX TEXHOJIOTMYECKHX OMNepaluid B 3eMJIEyCTPOMCTBE M KaJgacTpe C
Y4ETOM OTEYECTBEHHOTO0 M 3apyO0eXHOr0 OINBITOB C NPUMEHEHHEM TIeOMH()OPMALIMOHHBIX
cucteM,  UHGOPMAIMOHHO-TEJICKOMMYHHUKAIIMOHHBIX  TEXHOJOTHH,  JiellaeT  pacdeThbl
MOCTPOCHUI

3namo:

OIIK-1.3/3u]1 oTedecTBEHHBII W MEXIYHApOIHBIH ONBIT TOBBIIICHUS KadecTBa

3eMJICyCTPOUTENIBHBIX M KaJacTPOBBIX paboOT

Ymemo:

OIIK-1.3/¥YM] muarHoCTHpOBaTh MPUYUHBI YXYAIICHHS TEXHOJOTHYECKOTO IMpoIecca 1

paccUnTHIBaTh BApUAHTHI UCTIPABICHUN

Braoemy:

OIIK-1.3/HB1 naBeikoM BHenpenusi copemeHHbIX [ MC-texnonoruit u UKT-pemennit

JUI aBTOMATHU3alUM W TIOBBIMICHUS TOYHOCTH 3EMJICYCTPOUTENBHBIX U KadaCTPOBBIX
onepauun

OIIK-1.4 neMOHCTpUpPYET HABBIKA HUCMOJb30BAHUSI COBPEMEHHBIX MHCTPYMEHTOB M METOJOB
BBITIOJTHEHHSI KOMILJIEKCA pabOT MO BHYTPHUXO3SHCTBEHHOMY 3E€MJICYCTPOWCTBY M KOHTPOJIIO
MIPOEKTOB, CBSI3aHHBIX C OCIOKHEHUSIMH, BOZHUKAIOIIMMU TPU TPOU3BOACTBE paboT

3Hamo:



OIIK-1.4/301 coBpeMeHHBIE HMHCTPYMEHTBI M TEXHOJOTMM, TpPUMEHSEMbIE B
3eMJICYCTPONCTBE U KOHTPOJIE KaJaCTPOBBIX IPOEKTOB

Ymemns:

OIIK-1.4/YM1 ciipaBisIThCSl ¢ TEXHUYECKUMHE CIIOKHOCTSIMH M YCTPAHSTH MPETSITCTBUS B
MIPOM3BOICTBEHHOM J1€ATEIbHOCTH

Braoems:

OIIK-1.4/HBl HaBbIKOM OBICTPOrO pearupoBaHUS M ONEPATHMBHOTO YCTPAaHEHHUS
OCJIO)KHEHUH TPY BBITIOJTHEHUH 3€MJICYCTPOUTENIBHBIX U KOHTPOJIBHBIX 3a7a4

OIIK-1.5 neMoHCTpHpYeT HaBBIKM pa3pabOTKU 3eMIIEyCTPOUTENFHONW JOKyMEHTAllud |
paboynX MPOEKTOB IO MCIIOIB30BAHUIO U OXPAHE 3€MENbHBIX YTOIui

3namo:

OIIK-1.5/311  HOpMaTHBHO-TIDABOBbIE  OCHOBBI W  TEXHOJIOTUIO  pa3paboTKu
3eMJICyCTPOUTEIBHOM JOKYMEHTAIH

Ymemo:

OIIK-1.5/Ym1l  odopmiATh  TEXHUYECKYI JOKYMEHTAIMI0, COOTBETCTBYIOIIYIO
COBPEMEHHBIM TPEOOBAHUSAM 3€MEIHHOTO 3aKOHO/IaTEIbCTRA

Braoemy:

OIIK-1.5/HBl HaBBIKOM TOATOTOBKM pPa0OYMX MPOEKTOB 1O 3(PPeKTuBHOMY
UCIIOJIb30BaHMIO U 3aIIUTE 3€MEIbHBIX PECYPCOB

OIIK-1.6 neMOHCTpUpPYET HAaBBIKU Pa3pelEHUs CIIOPOB IIPU MPOBEAEHUM 3€MJICYCTPONCTBA U
KaJgacTpa

3name:

OIIK-1.6/301 HOpMaTWBHO-NIPAaBOBYIO 0a3zy yperyaupoBaHUS 3eMEJbHBIX CIIOPOB HU
KOH()JIMKTHBIX CUTYaIHH

Ymemo:

OIIK-1.6/YM1  BecTm  meperoBopsl W  paspemiarb  CIOOpel B MpoIecce
3eMJICYCTPOUTENBHBIX U KaJJaCTPOBBIX paboT

Braoemy:

OIIK-1.6/HB] HaBBIKOM MHUPHOTO YPETYIHPOBAHHs Pa3HOIIACHN M 3AIIUTHI 3aKOHHBIX
MHTEPECOB CTOPOH B CIIOPaX OTHOCUTENBHO 3€MJIM U UMYILIECTBA

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIEeTeHIN I

[Inanupyemele YpoBeHb Kpurepuu onennBanus (nepeueHsb chopMUpPOBaHHBIX
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 neMoHCTpUpyeT HaBBIKH Pa3pabOTKH
3eMJICyCTPOUTENIbHOM JOKYMEHTAIMH U pabounx
IIPOEKTOB M0 UCIOJIb30BAaHUIO U OXPAHE 3€MEJIbHBIX
YrOIui

3HaTh:
OIIK-1.5/311 HOpMaTHBHO-TIPAaBOBbIE OCHOBBI U
TEXHOJIOTHIO Pa3pabOTKU 3eMIICY CTPOUTEITHHOMN
JIOKyMEHTAIIH

YMeTs:
OIIK-1.5/YM1 opopMIATh TEXHUYECKYIO JOKYMEHTAIIHIO,
COOTBETCTBYIOIIYIO COBPEMEHHBIM TPEOOBAHUSAM
3eMeJIbHOTO 3aKOHO/IATEIhCTBA

Bnagers:
OIIK-1.5/HB1 HaBBIKOM MTOATOTOBKH pabOYMX MPOEKTOB
110 3((hEeKTUBHOMY MCIOIB30BAHUIO U 3AIIUTE 3eMETbHBIX

pecypcoB

NJK OIIK-1.6 neMOHCTpUPYET HABBIKU PA3PEIICHUS
CIIOPOB MPU MPOBEACHUU 3eMJICYCTPONUCTBA U KajiacTpa

3HaTh:
OIIK-1.6/311 HOpMaTHBHO-TIPABOBYIO 0a3y
YPEryIUpOBaHUS 3eMENIbHBIX CIIOPOB M KOH(PIUKTHBIX
CUTYyalluid
YMerTsb:
OIIK-1.6/YM1 BecTu meperoBOpsl U pa3pemiarh CIopsl B
polecce 3eMJICyCTPOUTENBHBIX U KaAacTPOBBIX padoT
Bnanets:
OIIK-1.6/HB1 HaBBIKOM MHUPHOTO yperyaIupOBaHUs
pa3HOMIACUi U 3alUTHI 3aKOHHBIX HHTEPECOB CTOPOH B
CIIOpPaX OTHOCUTENHHO 3€MJIM U UMYILIECTBA

bazosniit

NJIK OIIK-1.5 neMmoHCTpHUpYET HaBBIKU pa3pabOTKu
3eMJICYCTPOUTENBHOMN TOKyMEHTALUN U pabodmnx
MIPOEKTOB MO UCIOJIH30BAaHUIO U OXPaHe 3€MEJIbHBIX
yrogumu

3HaTh:
OIIK-1.5/311 HOpMaTHBHO-TIPAaBOBBIE OCHOBHI U
TEXHOJIOTHIO pa3pabOTKU 3eMJICYCTPOUTENBHON
JIOKYMEHTAIluU

YMerTsb:
OIIK-1.5/YM1 oopmasTh TEXHUUECKYIO JOKYMEHTAIIHIO,
COOTBETCTBYIOIIYIO0 COBPEMEHHBIM TPeOOBaHUIM
3eMEeJIbHOTO 3aKOHOAATEIbCTBA

NJK OIIK-1.6 neMOHCTpUpYET HaBBIKHM pa3pelieHus
CIIOpPOB TP IPOBEAECHNUN 3€MJIEYCTPONCTBA U KaJlacTpa

3HaTh:
OIIK-1.6/311 HOpMaTHBHO-TIPaBOBYIO Oa3y
YPeryIupOBaHuUs 3eMEJIbHBIX CIIOPOB U KOH(IUKTHBIX
CUTYyaLUH




YMmeTs:
OIIK-1.6/¥YM1 BecTu neperoBopsl U pa3pemarb Copsl B
IpOIIeCcCe 3eMJICyCTPOUTENBHBIX U KaacTPOBBIX paboT

[ToporoBbiii NJIK OIIK-1.5 neMmoHCTpHUpYET HaBBIKU pa3pabOTKu
3eMJICYCTPOUTENBHOMN TOKyMEHTALUN U pabodYmnx
MIPOEKTOB M0 UCIOJIH30BAHHUIO U OXPaHe 3€MEJIbHbIX
yrogumu

3HaTh:
OIIK-1.5/311 HOpMaTHBHO-TIPAaBOBBIE OCHOBHI U
TEXHOJIOTHIO pa3pabOTKU 3eMJICYCTPOUTENBHON
JIOKYMEHTaIuU

NJK OIIK-1.6 neMOHCTpUpYET HaBBIKHM pa3pellieHus
CIIOpPOB P IPOBEACHNUN 3€MJIEYCTPONCTBA U KaJlacTpa

3HaTh:
OIIK-1.6/311 HOpMaTHBHO-TIPaBOBYIO Oa3y
YPeryaupOBaHuUs 3eMEJIbHBIX CIIOPOB U KOH(IUKTHBIX
CUTYyaLUH

3. [IIxajga oneHUBaHUSA

Onenka Kpurepuu oniennBanus (nepeueHs copmupoBaHabix MIK/3YB)

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

OIIK-1.5/311 HOpMaTHBHO-TIPAaBOBbIE OCHOBBI U TEXHOJIOTHIO Pa3pabOTKH
3eMJICyCTPOUTEIBHOM JOKYMEHTAIH

OIIK-1.5/YM1 opopMIATH TEXHUYECKYIO TOKYMEHTAIINIO, COOTBETCTBYIOIIYIO
COBPEMEHHBIM TPEOOBAHUSAM 3€MEILHOTO 3aKOHOAATEILCTBA

OIIK-1.5/HB1 HaBBIKOM MMOATOTOBKH pab0oYUX MPOEKTOB MO 3P PEeKTUBHOMY
UCIIOJIb30BaHMIO U 3aIIUTE 3€MEIbHBIX PECYPCOB

OIIK-1.6 neMOHCTpUPYET HABBIKH pa3pelIeHUs CIIOPOB MPU MPOBEICHUN
3eMJICYCTPONCTBA U KajlacTpa
OIIK-1.6/311 HOpMaTHBHO-TIPaBOBYIO 0a3y yperyaIupOBaHMs 3eMEIbHBIX CIIOPOB H
KOH(DJTUKTHBIX CUTYyalHi
OIIK-1.6/YM1 BecTu meperoBopsl U pa3peniarh CIiopsl B MPOIIECcce
3eMJICYCTPOUTENBHBIX U KaJaCTPOBBIX paboT
OIIK-1.6/HB1 HaBBIKOM MHPHOTO YpPETryITHPOBAaHUS PA3HOITIACUHN U 3alTUTHI
3aKOHHBIX UHTEPECOB CTOPOH B CIIOPAaX OTHOCUTEIHHO 3eMJIU U UMYIIIECTBA

Xopouio OIIK-1.5 neMoHCTpUpPYET HABBIKH Pa3pabOTKH 3eMJICYyCTPOUTEIBHOMN
JOKYMEHTAIMN U pabourX MPOEKTOB 0 UCIIOJIIb30BAHUIO U OXPaHEe 3eMeTbHBIX
yroguu

OIIK-1.5/311 HOpMaTHBHO-TIPABOBBIC OCHOBBI M TEXHOJIOTHIO Pa3paOdOTKH
3eMJICYCTPOUTENBHOMN TOKyMEHTALUN

OIIK-1.5/YM1 oopmMIsT TEXHUUECKYIO TOKYMEHTAIIUIO, COOTBETCTBYIOITY IO
COBpPEMEHHBIM TPEOOBAHUSAM 3€MEIHHOTO 3aKOHO/IaTEIbCTRA




OIIK-1.6 neMOHCTpUpYET HaBBIKM pa3pelIeHUs] CIIOPOB NP IPOBEACHUN
3eMJICYCTPONCTBA U KajacTpa
OIIK-1.6/31]1 HOpMaTHBHO-TIPABOBYIO 0a3y yperyIupoBaHUs 3eMEIbHBIX CIOPOB U
KOH(IMKTHBIX CUTYaIHH
OIIK-1.6/YMI BecTH meperoBopsl U pa3pemiarh Copkl B MPoIiecce
3eMJICyCTPOUTENBHBIX M KaJaCTPOBBIX paboOT

VYnosneTBopuTe
JIBHO

OIIK-1.5 neMOHCTpUpPYET HABBIKH Pa3pabOTKH 3eMJICYyCTPOUTEITHLHOM
JOKYMEHTAIMN 1 pabourX MPOEKTOB IO UCIIOJIb30BAHUIO U OXPaHEe 3eMeIbHBIX
yrogumu
OIIK-1.5/311 HOpMaTHBHO-TIPAaBOBBIC OCHOBBI M TEXHOJIOTHIO Pa3paOdOTKH
3eMJICYCTPOUTENBHOMN TOKyMEHTALUN

OIIK-1.6 neMOHCTpUPYET HABBIKH pa3pelIeHUs CIIOPOB MPU MPOBEICHUN
3eMJICYCTPONCTBA U KajlacTpa
OIIK-1.6/311 HOpMaTHBHO-TIPaBOBYIO 0a3y yperyaupOBaHHs 3eMEIbHBIX CIIOPOB H
KOH(DJIUKTHBIX CUTYyalHi

Heynosne-
TBOPUTEIHHO

Pesynbrarel 00yueHust He cOpMHUPOBAHBI HA TOCTATOYHOM YPOBHE

4. KoHTpOJIbHbIE MEPONIPUSATHUS MO TUCHUTIINHE

Bun xonTposns

®dopma koHTPOIIs1/O1IEHOYHOE CPENCTBO

Texymuit kouTposib | TecTupoBanue

KontponbHas pabota

[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
aHaJIu3 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

TecTtupoBaHue
KonTpomnsHas padota

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

TecTtupoBanue
KontponsHas padota

DOK3aMeH

10

Juddepenunanbupie ypaBHEHUS

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

TectupoBanue
KonTponbhas pabota

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».

Hpoxvzeofcymouﬂaﬂ ammecmayu:. 3K3LZM€H, 1-5 nemnsis ceccus.

K mpomexyTouHol aTrecTranuu JOMYCKAIOTCS CTYAEHTHI, IOJHOCTHIO BBIMIOJHUBIINE BCE
oOsi3aTenbHbIe Pa0OThI B paMKax TEKYIIEro KOHTPOJs o AucuuiiuHe. [IpomexxyTounas arrecranus
npoBoauTcs 1o Owmieram. Ha moaroroBky k otBety orBomutcs 20-40 munyT. CHadanma CTyIEHT
MUIIET OTBET Ha BOIPOCHI OWJeTa, 3aT€M YCTHO OTBEYAEeT HA HABOASILKE BOIMPOCHI, CBSI3AHHBIE C
BOIIpOCaMu OWJIeTA.

Ipomescymounas ammecmayus: IK3ameH, 2-5 1eMHIS CecCusl.

K mpomexyTouHOl aTrecTranuu JOMYCKAIOTCS CTYAEHTHI, IOJHOCTHIO BBIMIOJHUBIINE BCE
oOsi3aTenbHbIe Pa0OThI B paMKax TEKYIIEro KOHTPOJs Mo AucuuiuiuHe. [IpomexxyTounas arrecranus
npoBoauTcs 1o Owmieram. Ha moaroroBky k otBety orBomutcs 20-40 munyT. CHadanma CTyIEHT
MUIIET OTBET Ha BOIPOCHI OWJeTa, 3aT€M YCTHO OTBEYAEeT HA HABOASILIKE BOIMPOCHI, CBSI3AHHBIE C
BOIIpOCaMu OWJIeTa.

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

K mpomexyTouHOl aTrecTranuu JOMYCKAIOTCS CTYAEHTHI, IOJHOCTHIO BBIMIOJHUBIINE BCE
o0si3aTenbHbIe Pa0OThI B paMKax TEKYIIEro KOHTPOJs o AucuuiuiuHe. [IpomexxyTounas arrecranus
npoBoauTcs 1o Owmieram. Ha moaroroBky k otBety orBogutcs 20-40 munyT. CHadanma CTyIEHT
MUIIET OTBET Ha BOIPOCHI OWJeTa, 3aTeM YCTHO OTBEYAEeT HA HABOASILIKE BOMPOCHI, CBSI3AHHBIE C
BOIIpOCaMu OWJIeTA.

6. OneHoYHbBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS

Pa3zoen 1. Beeoernue ¢ mamemamuueckuil anaius
Konmponupyemwie HJIK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 1.4. Henpepvignocms ¢hyHxyuil
dopma KOHTpoJIs1/o1eHoYHOE cpenicTBo: KoHTponbHas paboTa
Bomnpocwi/3ananus:
1. Haiinute obnacts onpeaencHust QyHKIUN

y = m‘ccosx;—_5+x}2 —X

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

a) y = 3x® —4x* — 2x2 6) y=2% B) y = tg§+x3

3. BEINOJIHUTE OEUCTBUS ¢ KOMIUIEKCHBIMHU YHUCIIAMU:



A) BBIYUCIIUTH BBIPAKECHHUS,
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

i x2—5x+6 . Ox* —2x2+1 i V1+2x—3
VMerx-e  OMIerserz DT
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. 3anana ¢pynkuus y=f(X) v 1Ba 3HAUEHUSI ApTyMEHTa
TpeOyercs:
1) ycraHOBUTH, SBISETCSA JIM NaHHAs (YHKIWS HEMPEPHIBHOM WM pPa3pbIBHOW I KaKIOTO H3
JaHHBIX 3HAYCHUN apTyMEHTa;
2) B ciy4ae paspeiBa (YHKIMH HAWTH €€ Tpeneibl B TOYKE pa3pblBa cleBa W CIPaBa,
KJ1acCU(UITUPOBATH TOUKY pPa3phIBa;
3) caenarb cXeMaTUYeCKUN 4epTEXK.

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. Hccnedosanue gynkyuii memooamu ougpepenyuaibHoco ucuucieHus
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

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

)y =0¢—e¥)?, x,=0

B)y = (2x — 1)*"+2-2  x =1

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

3. Haiigute npon3BOJHYIO HESIBHO 331aHHON (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 npenens GyHKIUN ¢ TpUMeHeHHeM TpaBuiia Jlonmurans
x+2Inx

lim



11111
X=—CO

6. [IpoBenute noaHOe HccaenoBanue GyHKIUHU MeTonaMu quddepeHInaTbHOr0 UCYUCISHUS
Y HauepTHUTE ee rpaduk
y=In(e™+1)

Pazoen 3. Humezpanvnoe ucuucienue lyHKyuu 00HOI nepemeHHol
Koumponupyemvie U/[K: 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/o1ieH0YHOE cpenicTBo: KoHTponbHas paboTa

Bomnpocsi/3ananus:
1. HaliTn HeonpeieIeHHbIE HHTErPaibl
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. BeIYMCIUTD ONpeieIeHHbIE HHTETPAJIBI

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

3. Beruncauts miomanas GUrypel, OrpaHMueHHON JTMHUSIMU
a)x*+y*—4y=0

y-2,

x=0;
6)y=6—x—x?

y=2-—4x.

4. durypa, oTrpaHWYCHHAs JHMHHIMHU Bpamaercs Bokpyr ocu Ox. Haitu obvem Tema
BpalleHUs
y=0 x=1 y=3x

Pazoen 5. dnemenmul nuneitnoii anceopol
Koumponupyemvie U/[K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6



Tema 5.5. Jluneiinvie npocmpancmea
®dopma KOHTPOJIS/OlIeHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. HaiinuTe 6a3uc v pa3MepHOCTH CIEIYIOIUX IPOCTPAHCTB

)V ={(x,.%,..x,) € R"|x, = 0}
G)Vz{(.rl,x2 ...... x,)€R” ‘.Tl =x, =0}>;
W= {(%: %%, ) E R[5, =3, = .= X, }.

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

a)(1,0,0.0);
6)(1.0.0.1); (0.0.0.1);
8)(1.0.0,0): (0.0.0.1); (0.110).

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

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

a=]
el
=|
I
|
+
)
Ll
+
iyl
=]
[=)]
o
8]
=
o
&
54
m-—
=
™
o
Is]
=
=
M
I
tsd
]
+
)
w50
+
%Y
ol

, & =5g+¢-¢, U g =2¢+2 ¢,

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. npoexuuro Touku D Ha mmockocts ABC;
2. mpoekuuto Touku D Ha npamyro BC.
A | B ‘ c ‘ D
(5:5:5) | (3:4:4) ‘ (5:2;2) ‘ (6:5;3)

3. Haligure HeHTp U DKCLEHTPUCUTET KPUBOM BTOPOIO MOpPsiAKa



1+ 4y +6x— 16y +21=10

4. Jlanwl matpuisl A u B. Haitogure

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

5. Pemmre cucreMy JMHEHHBIX anreOpandecKuX ypaBHEHUW TpeMsi CIIOCOOaMH: TIO
dhopmymam Kpamepa, ¢ momorpio o0paTHoi MaTpHIlbl 1 MeToIoM [ aycca
-7

"10:\'+_1'+:
li—y—z=
l21'+3}'+:=5

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

x+2y+3z=1

j2x—y—z=3
l4_\'+3_1'+5:=5

®dopMa KOHTPOJISI/OTIICHOYHOE CPeACTBO: TecTrupoBaHue

Bonpocsi/3ananus:
1. BeiOepeTe BEepHBIA OTBET
Inavenne lim — 3% pPaBHO ...
x—=05in5x

1
3

2) é

3) 3

4)0

2. Bribepere BepHBIii 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

. sin(x+2)
3navenune lim ——=_. PaBHO ...
x——2 X —4

1)-0,25



= e

2) 0,25
3)0
4)0,5

6. BeiOepeTe BepHBIil OTBET
3HaueHHe MHTErpana fol(x + 1)3 dx paBHO ...
N3
2)3,5
3)3,75
4)4

7. BeiOepeTe BEepHBIN 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

Ecm A = (; g HB = (é 3), To mpowusBencHue Matprn A * BT pasHo. ..
(7 4 2(y 3)
(3 o) 9 o)

10. Beibepete 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 ynkyuii HeCKoaIbKUX nepemeHHblIxX
Koumponupyemvie 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 pabora

Bomnpocwi/3ananus:
1. BeruucnuTe yacTHbIE IPOU3BOAHbIC JaHHBIX (DYHKLIUU
1

=
J3x3+2x—5y+1



2. BeruucnuTe Npou3BOIHYIO HESBHO 33aJJaHHON (DyHKIIMK
3493 =[xy, 2 =7
x°+y Xy, — =1

3. Breruuciaure npuOmmkeHHOE 3HAYEHUE Cienylonield (yHKIMA 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 HaIllpaBJICHUIO K TOUke B.
u(x,y,z) ‘ A ‘ B

yVx2 +z? \ (3:4;4) ‘ (4:66)

5. CocTaBbTe YpaBHEHHE KacaTeIbHOU MJIOCKOCTH K ToBepXxHOCTH F(X, y, Z)=0 B TOuKe A.
F(x,y,2) ‘ A

273 — x%z + 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. Ilosepxrnocmuvie unmezpavl
dopma KoHTpoJIs1/o1ieHoYHOE cpenicTBO: KoHTponbHas paboTa

Bomnpocsi/3ananus:
1. B 3amanHOM JBOMHOM MHTETpalie U3MEHUTH MOPSIIOK HHTETPUPOBAHUS
e—1 In(1+x)+1
: f 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 KpUBOJIMHENWHBIM MHTErpal, rae L - oTpe3ok NmpsMoi, 3aKIHOUEHHBIH MEXKIY
ToukaMu A u B.

j.(rl_}-'+5x)df, A(—I,O)’ 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(@).



I;cﬂ r=2sm2e, [ @gzj.
r +37) 4

6. Briuuciure

IP(.T,_}-‘)dT +Q(x.y)dy, e L—dacTs KpHBOI, 3ajaHHOIl ypaBHeHHeMy = y(x)
L

MeKIy ToukaMH 4 1 B.

frde 0+, =3, 400, B(2),

I
7. Berauciure

j‘P(:r,y)dr +Q(x.y)dy, THe L—uacTh KpHBOIi, 3aJaHHOI NapaMeTpHUeCKHMH
L

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

j_}-‘dx— 4 —y*dy, x=4cost, y=2sinr(0 iri%).

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

jP(.r,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
Konmponupyemwie HJIK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 9.1. HYucnoswie psowvl
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. Uccnenyiite cxoquMOCTb psIOB

+ao s .\—15 ] +x ’)””I n+3 n
a)) m|e —1¢ 6)2&— B)Z : F)Z[amsm J

n=l n=1 n=l =l Zn+3s

” e 5 3+ n
E[)Zr?[ ) e)z,{ 3‘:3_;?} ; oy

n=1 =1 n=2 (??J + 7] ]Il ??
x) D

~(5n+8)n° (5??+8 Z( 1) H)Z( 1)”{3 +1J .

n=l n=l

= 1 w1 2n+1

2. Beruucnaure cymmy psija
o (_l)fH—l

2

n=l

C TOYHOCTBIO £ =0,01.



3. Haiigure cymmy psja
= 90

;,Z; An* +8n-5

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

Bonpocsi/3ananus:
1. UccnenoBarh CXOAMMOCTH PSIIOB, TTOJIB3YSCh MMPU3HAKOM cxonuMocTu [lanamoOepa
oo
n a3 n
. 3 51n2—n .
n=1

2. HccnenoBare CXOAUMOCTh PSAOB, MOJNb3YSACh NMPU3HAKOM CPABHEHMS WIH NPEIEIIbHBIM

IIPU3HAKOM CPaBHEHUS
oo

2,105
n=1

3. UccnenoBarh CXOOUMOCTD PSAZIOB, MOJIB3YSICh pauKaabHBIM MpU3HAKoM Korm

(=]

1
: Z arctg" ol

n=1

4. UccnenoBarh CXOOUMOCTH PSJIOB, TOJB3YSCh HHTETPAIbHBIM IMPU3HAKOM CXOAUMOCTH
Komm

[#4]
> D
(n? + VDarctg?n’
n=1
5. BBIACHUTB, Kakue psAIbl CXOAATCS a0COTIOTHO, KAKHE YCIOBHO, KAKHUE PACXOAATCS

D

n n3n
n=1

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

i 2N b - (x —2)"
a —_—; _—
) 3n n ) n2
n=1

n=1

7. Haiitn 3nadenust ¢pyHkiuid ¢ TouHocThio 0, 001. IIpu BBIYHCIEHHH BOCIONIB30BATHCS
COOTBETCTBYIOLIMMH Pa3IOKEHUSIMH B psiZi MakiiopeHa.

(1,2):.

dopma KOHTPOJIsI/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocwi/3ananus:
1. BeiGepete BepHBIil OTBET

BBIYHCIUTE MOBTOPHBIH HHTETPAN

1 x
!dx!(l + y)dy

1Y 2/3:



L) &l
2)1/3;
3)—2/3;
4) 3;

2. BeiOepete BepHBIit OTBET
YacTHas OpOM3BOAHAS MEPBOro IOPAAKa MO X (YHKUHH JBYX MEPEMEHHbIX
z =sinxy paBHa...
1) z =—xcosxy;
2) zl =xcosxy;
3) z. =—ycosxy;
4) 2 = ycosxy.

3. BriGepeTe BepHbIN OTBET
CMellanHas YacTHAas MPOM3BOAHAA BTOPOro MOpAAKA (DYHKIUHH Z=X°
paBHa...
1) z, = 6xy” ;
2) z, =6x’y;
3) zy, = 6xy;
4) z, =6x7)*.

4. BeiGepeTe BEpHBIA OTBET

BEIYMCIHTE MOBTOPHEIH MHTETpall
Inx

1
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
=\ 2n+1)”

1) Cxomurcs.

2) PacxoguTcs.

3) AGCOMIOTHO CXOTUTCH.

4) YCIOBHO CXOIHTCA.

Paszoen 10. {ugppepenyuanvusvie 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 KOHTPOJIS/OlIeHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

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

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

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

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

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

4. Haiinute obuue pemenns quddepeHnnanbHbIX ypaBHeHUN

3,

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

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

1. Haitnure o6mmii uaterpan nuddepeHnrnaibHOr0 ypaBHEHUS

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

2. Haitnure pemenue 3anaun Ko

y’—§=21nx, y(1) =4

3. Haiinure oOmuii nHTErpas

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

M (X0, Yo).

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

4. Haiinute obuiee pemenue audepeHnnanbHOro ypaBHeHUs

y'" = cos?x

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

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

x(to) = xo, ¥(to) = Yo.

dx
—=2x+ 2y,

Ti



i b
dy
— =3x-3y.
e YT
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. BeiOepeTe BEepHBIA 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=--2x

2. BeiOepete BepHBIil OTBET

Jlis nuddepennnansaoro ypasaenns y'' + 9y = 0 cocTaBHTh ero
XapaKTEPHCTHIECKOE YPABHEHHE.

1) k+9=0;

2)k?+9=0;

3) k? + 9k = 0;

4) k—-9=0;

3. BriGepeTe BepHBIN OTBET

Haiitu obiiee perienue auddepeHUUanbHOr0 ypapHeHHA
dy - 4x3dx = 0.

Dy=x*+¢;

Dy=e* +¢

3)y=12x?% +¢;

d)y=x-c

Pazoen 11. Yucnennvie memoowt
Koumponupyemwvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 11.1. Yucnennvle memooul
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. CocTaBbTe TAOMUIly 3HAYCHUH (PYHKITUU

f(x) Ha otpeske |a:b| ¢ marom /. B 3HauenHnsax GpyHKIHI COXpAHNTE TPH 3HAKA B

npoOHON YacTH. BhHIUHCIEHNS HPOBOAUTH C TpeMs 3HAKaMH IIOCIe 3alsaToll.
Hcnonp3ys KBaJApaTHYHYI0 HHTEPIOJAIHIO 110 MOJIy4eHHOH TabnHIe, a) yKaxkHTe
KO3 (HINEeHT HHTepHOISIHOHHOIO MHOTOUNeHa IpH cTapiieil cTemeHH; O0)

BEIYHCIINTE 3HAaYeHHe (QYHKIUH B TOYKE X . DBLIUHCIEHHS HPOBOINTE IBYMS
cmocobaMu:

1) mo popmyne Jlarpanixa;
2) o dhopmyne HeroToHA.

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

2. OyHkMs 3a7aHa TabIUIeH CBOUX 3HAYCHUI

HaliTH MHOTOUTTEH He REITEe TTENROW CTEMeHH. ATMTNOKCHMHADVIOTITHH hVHKITHI TT0
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MeTOy HAaHMEHBIIHX KBaIpaTOB. HaiiTi 3HaueHHe MHOIOYIeHAa B TOUKE x =X 0*

I300pa3nTe TOWKN TAaOMHIBI H TrpadHK ANIpOKCHMHPYIOEro MHOTOdYlIeHa Ha
?_0 ]JI?" .

—— T11e vi=yi - Pi(xy),

+1

i=0,1,...,n; Pi(x) — anmpoKCHMHPYIOIIHI MHOrouleH. BenwumHa u OIGHHBaeT

OTHOM PHCYHKE. BEIUNCINTE 3HAUSHHE BeJIHYHHEI =

OIH30CTh aNPOKCHMHPYIONIErO MHOT04lIeHa K TaOIHYHOIl (PYHKIHH.

OVYHKINA 33/1aHa TaOIHIIeNn:

i 0 1 2 3 4 5

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

3. Beruucnuths uaTerpan no ¢opmyne CumIiicoHa, MPUHSAB N = § U OIEHUTE MOTPEITHOCTh
MOJTlyYEHHOTO pe3yibTaTa, IOJIb3YSICh CIIOCOOOM YIBOEHHUS Ilara BBIYUCIICHUS. BpluncieHus
BBITIOJHATH C MATHIO 3HAKAMU MOCJIE 3arsTOM.

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

4. Beruucnuth unTerpai mo gopmysne ['aycca mpu n = 5. BeiuucineHus BHIMOTHSINUTE C TATHIO
3HAYAIUMU [UPpPaMU MOCIIe 3asiToM

J-3 xdx
2 x3+7xZ-3

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

1-a nemuss ceccus, Ik3amen
Koumponupyemwvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6
Bomnpocrei/3ananus:
1. ChopmynupoBats onpeneneHus Wi CBOWCTBA
[Tepemennas. OkpecTHOCTh TOUKHU. TOUKa CTyIIEHUS
2. ChopmynupoBarh ONpeeTIeHIs I CBOWCTBA

@Oynkimsa. CnocoObl 3amanus QyHKIUMH. OCHOBHBIE XapaKTEPUCTHKH (YHKIMH: MOHOTOHHOCTH,
YETHOCTb, ICPUOAUIHOCTH
O6parnas pyuknus. CrnoxHas QyHKIIHS.

3. ChopmynupoBats OnpeneseH s Ui CBOWCTBA

UwucoBble OCIEeIOBaTEIFHOCTH U UX CBOMCTBA. Teopema Beliepmrpacca (6e3 mokazareabcTBa)
4. ChopmynupoBarh ONpeeTCHIs I CBOWCTBA

OnHOCTOPOHHUE TIPEAEIIBI.
5. ChopmynupoBats OnpeneseH s Ui CBOWCTBA

beckoneuno masnpie u 6eCKOHEYHO OOJbIINE (DYHKITUH.
CpaBHeHHE OECKOHEUHO MAJTBIX.

6. ChopMynupoBarh ONpeIesIeHUs U CBOMCTBA

[TpousBoaHast; €€ reoMeTpUYeCKHi U PU3NIECKUNA CMBICIL.
CaoiicTBa (QyHKIMI, HEMPEPHIBHBIX Ha oTpe3ke (0/11)

7. ChopmynupoBaTh ONpeneeH s HITU CBOWCTBA
[Ipumenenne nuddepennrana K MpuOIMKEHHBIM BEIYUCICHHUSIM. 3a1aua JTUHeapu3auu (PyHKIHH.



8. CchopmynupoBaTh ONpeeIeHUS UIH CBONCTBA

OnpenenéHHblii UHTETpall KaK Mpeaea HHTErpaIbHON CyMMBI
I'eomerprueckuit 1 GU3HUESCKUN CMBICIT ONPENCTEHHOTO HHTETpaja

9. ChopMynupoBarh ONpeaesIeHUs U CBOMCTBA
Ornpenenurenu BTOPOro U TPETHETO MOPSIAKOB U UX BBIUUCIICHUE
10. ChopmynupoBarh onpeneneHus Ui CBOMCTBA
Onpenenenne CMEMIaHHOTO TPOU3BENECHUS U €70 TEOMETPUUECKHUM CMBICIT
11. ChopmynupoBaTh ONpeeICHHS WA CBOWCTBA
IToHsiTHE TMHEHHOTO POCTPAHCTBA
12. ChopmynupoBath onpeneaeHus Ui CBONCTBA
CriocoObI 3a1aHUS U BUJBI YPAaBHEHUH TUIOCKOCTH
13. ChopmynupoBarh onpeneaeHus Wi CBOMCTBA
Marpuua. Buasr matpun
14. ChopmynupoBarh onpeneaeHus Ui CBONCTBA
[ToHsATHE CHCTEMBI TMHEHHBIX alreOpandeckix YpaBHEHUH U e peIieHus
15. YMeTh noka3arh yTBEPKICHUSI, TEOPEMBI U CBOMCTBA, BHIBECTH (DOPMYITBI

[Ipenen ¢pyHKIUN B TOUKE
Cesi3p My pyHKIIMEH, TpeaenoM U OECKOHEUYHO MaJioi BETUYUHON

16. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI HITU CBOICTBA, BBIBECTH (POPMYITBI
OcHOBHBIE TEOPEMBI O IIpenenIax
17. YMeTb 10Ka3aTh YTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI

[lpu3Haku CylIeCTBOBaHMS TPENEIOB: TeopeMa O Tpeaene MPOMEKYTOIHOH
(ToKa3aTeNnbCTBO); TeOpEeMa O Ipeiesiec MOHOTOHHOM (PyHKITMH

18. YMeTh nokazarh yTBEPKICHUSI, TEOPEMBI U CBOMCTBA, BHIBECTH (DOPMYITHI

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

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

[TpousBoaHast CIOXKHON (QYyHKIIMH
[TpousBoanas oOparHoi GyHKIIUH

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

byHKIIUN

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

byHKIHA

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

22. YMeTh J10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIbI

HNHTerpupoBanmne 3aMeHON TEpEMEHHOI
HNuTerpupoBanue mo 4acTsim

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

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

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

CBoiICTBA CKaJISIPHOTO MTPOU3BEACHUA. YCIOBHUE OPTOTOHATIBHOCTH BEKTOPOB
CkansipHO€ TTPOM3BEICHUE B IEKAPTOBBIX KOOPIUHATAX (BBIBOZ (POPMYJIBI)

26. YMeTb T0Ka3aTh yTBEP)KICHHUSI, TECOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI

BbIBOA KaHOHMUYECKUX YpaBHEHMM NpsAMOU. [lepexon k mapaMeTpu4eCcKuM YpaBHEHUSAM IPIMOU

27. YMeTb 0Ka3aTh yTBEP)KICHHUSI, TECOPEMBI WU CBOMCTBA, BHIBECTU (DOPMYITHI

Panr marpuiisl. YeiaoBre COBMECTHOCTH CUCTEMBI IMHEHHBIX alreOpandecKux ypaBHEHUH (Teopema

Kponexkepa-Kanenim)



28.

YMeThb 0Ka3aTh yTBEPKICHUS, TEOPEMbI M CBOICTBA, BHIBECTH (POPMYITBI

Teopema 06 001IeM perIeHUN HEOTHOPOIHON CUCTEMBI JIMHEHHBIX areOpandecKuX YpaBHCHHM

29.

30.

31.

32.

33.

34.

35.

36.

37.

38

39.

Bprunciurs
. x° —3x -2
lim .
= -1 X° + x
Haiitu 3naueHne mpou3BOJHON QyHKITUH

V= (2x0+2x— 3 ~4x+2) B ToTRE X0 = 1.

Boruncnuth npeaen (monb3ysck npasuiiom Jlomurast)

. fgx—-x
lim gx.
x—0 X —sinx

Brerancants HHTErpal

T

2 -

| x-sinxdx
0

Boraucnuts minomane GUrypel, orpaHu4eHHON apadoIioit

y=3- x* mnpavoii ¥ =X—3

Boruncnuth 00beM Tena, HoIy4YeHHOTO IPU BPaIleHUH KPUBOM

y=x+1 0<x<2

Haiitu oGriee perienne oMHOPOIHON CUCTEMBI IMHEHHBIX aJlre0pandecKiuX ypaBHEHUH

[6x, —9x, +21x, —3x, —12x, =0,
48, —12x, + 28x; —4x, —16x;, =0,
(20 -3 +7x—x,—4x, =0

Pewmnts 3amauy

CocTaEHTE YpaEHeHHe IpAMOiE ( :L.M) . IEPIEHIHKY TAPHOMH K
mrockocrn (444 ), ecm A4 =(0 4=5:]= A =(3 —2,1:] .
4=(456), 4,=(33,2)

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

T=7-2k

b | =

. Berauciuth OIpeacInuTECIIb

15325 15323 37517
23735 23735 17417|.
23737 23737 17418

Haiitu Touky nepecedeHus npsiMOu U MJIOCKOCTH, KOTOPBIE 3aJaHbl YPABHEHUSIMHU

x+2_y-2 =_:;1 M 2x—dy—3:+7-0



40. Pemuth 3agauy

Brrancmuts det( A7) ABT ), ecm
(21 4 (2 8 -5
4:; 2 -1 1 | B=|—3 -1 0 ;
10 1) (a5 3

2-s nemuss ceccust, IK3ameH
Koumponupyemwvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6
Bomnpocrei/3ananus:

41. ChopmynupoBaTh ONpEISICHUS WIH CBONCTBA

Onpenenenve GyHKIUH IBYX EPEMEHHBIX.
[TonsTre npenena GpyHKIUU ABYX MEPEMEHHBIX

42. ChopMynrupoBarh ONpeesIeHUs WU CBOMCTBA
[Tonstue muddepenmpyemoctu. Onpenenenue quddepenimana GyHKIMA AByX TePEMEHHbBIX
43. ChopMynupoBarh ONpeesIeHUs WU CBOMCTBA
YacTHble IPOU3BOJHBIE BHICIINX MOPSIIKOB
44. ChopmynupoBarh ONpeesIeHUs WU CBOMCTBA
Omnpenenenune 3kcTpeMyma (YHKIUH JIBYX MEPEMEHHBIX
45. ChopMynrpoBarh ONpeesIeHUs U CBOMCTBA
3amaya o BHIYMCICHUU 00beMa Tena
46. ChopMynrpoBaTh ONpeesIeHUs WU CBOMCTBA

Onpenenenne KpUBOJIMHENHOIO MHTETpaJa IEPBOTO poja
Onpenenenne KpUBOJIMHENHOIO UHTETpala BTOPOIroO pojia

47. ChopmynupoBaTh ONPEISICHUS UIH CBOHCTBA
CkansipHoe nose. JIMHUY 1 MOBEpXHOCTH YPOBHSI.

48. CchopmynupoBaTh ONMpEISICHUS WIH CBONCTBA
[IpounsBonHas mo HampaBieHuro. [ paareHT

49. CchopmynupoBaTh ONpEISICHUS UIH CBOHCTBA

YucnoBoit psj
[ToHsiTHE YaCTUYHBIX CYMM YHCJIOBOTO psifa

50. ChopmynupoBarh ONpeICTICHUS UITH CBOMCTBA
OcTaTo4HbIi YJI€H YUCIOBOTO psija

51. ChopmynupoBarh onpeIeICHUS UITH CBOMCTBA
[TonsTue cxomserocs psaa

52. ChopmynupoBaTh ONpeICTICHUS UITH CBOMCTBA
[TonsiTre PyHKIIMOHATBEHOTO PsiAa U €ro 00JACTH CXOAUMOCTH

53. YMeTh foKa3aTh yTBEPKIACHUS, TEOPEMbI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
3anada o nuHeapu3auu QyHKIUU ABYX MEPEMEHHBIX

54. YMeTh 1oKa3aTh yTBEPKIACHUS, TEOPEMbI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
@DOopMyITbl YaCTHBIX MPOU3BOIHBIX (YHKIIHA, 3aJaHHBIX HESIBHO

55. YMeTh foKa3ath yTBEPKIACHUS, TEOPEMbI UJIM CBOMCTBA, BBIBECTH (HOPMYJIIbI
WuBapuantHOCTH hopMbl auddepennnana nepBoro mopsaKa

56. YMeTh JoKa3aTh yTBEPKACHUS, TEOPEMbI UJIM CBOMCTBA, BBIBECTH (HOPMYJIIbI
HopmaibHast INIOCKOCTB U KacareabHas MpsiMas K IPOCTPaHCTBEHHON KpUBOU

57. YMeTh noKa3aTh yTBEPKICHUS, TEOPEMbI UIIH CBOMCTBA, BBIBECTH (HOPMYJIIbI
3amada 0 HanOOBIIEM U HAMMEHBIIIEM 3HAYCHUAX QYHKIIMH JBYX MIEPEMEHHBIX B 3aMKHYTON



OTpaHUYCHHOM 00JIacTH
58. YMeTb 0Ka3aTh yTBEPKIACHUS, TECOPEMbI MM CBOIMCTBA, BHIBECTH (POPMYITBI
3aMeHa EpEMEHHBIX B IBOMHOM HHTErpasie. [lomspHbie KoOpIUHATHI
59. YMeTb 0Ka3aTh yTBEPKIACHUS, TECOPEMbI MM CBOMCTBA, BHIBECTH (POPMYITBI
CBoiicTBa KPUBOJIMHEWHOTO MHTETPaJia BTOPOTO poja
60. YMeTh J0Ka3aTh yTBEPKICHUS, TECOPEMbI I CBOIMCTBA, BHIBECTH (POPMYITBI
YcnoBue HE3aBUCUMOCTH KPUBOJIIMHEHHOTO HHTETpajia BTOPOro poja OT MMyTH UHTETPUPOBAHUS.
61. YMeTh J0Ka3aTh yTBEPKICHUS, TECOPEMbI MITH CBOICTBA, BHIBECTH (POPMYITBI

CBoiCTBA CXOIAIINXCS YUCTIOBBIX PSIOB
HeobOxoaumeIii mpru3HaK CXOMUMOCTH YHCIOBBIX PSIIOB

62. YMeTh J0Ka3aTh YTBEPKIACHUS, TEOPEMbI UJIM CBOMCTBA, BBIBECTH (hOPMYJIIbI

[Ipu3Haku cXOIMMOCTH 3HAKOTIONIOKHUTEIbHBIX YMCIOBBIX PSAOB: MPEIEIbHbIN MpU3HAK CPABHEHUS
63. YMeTh JoKa3aTh YTBEPKIACHUS, TEOPEMbI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI

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

Teopema AGernst
PaznokeHne OCHOBHBIX JJIEMEHTAPHBIX (YHKIUNA B CTEIECHHBIE PsAbl (MPUBECTH TPUMEPHI
Pas3NoKEHHI ¢ 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 (YHKIIHIO

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 ABOMHON MHTETpal IO IPSMOYTOIBHOM 001acTH

[[(x+ y)dvdy, 0<sx <1<y <2
(D)
69. Pemnts 3a0auy

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. UccnenoBarh Ha aOCOTIOTHYIO U YCIOBHYIO CXOAUMOCTbD PSIJT

(—1)"sinZ .

2"
2

P

71. Paznoxuts B psinx Dypbe QyHKITHIO

]'7.\; ecmn — T <x=0,

f(x) :l

0, ecrm 0= x =T

72. UccnenoBath Ha aOCOTIOTHYIO U YCIIOBHYIO CXOAUMOCTD PSIJT

Haiiti 065acTh CXOAMMOCTH CTETICHHOTO psiaa
= 4 x+1)"
22—

w1 "




3-a 1emnss ceccusi, Ixzamen
Koumponupyemwvie UJIK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6
Bonpocsl/3ananus:

73. ChopmynupoBaTh ONpeICTICHUS UITH CBOMCTBA
Huddepenunanbabie ypaBHEHHS IEpBOTO mopsiaka. [loHsTHe 0011ero ¥ 4aCTHOTO peleHUH

74. ChopmynupoBaTh ONpEICICHUS UITH CBOMCTBA
Juddepenunansabie ypaBHEHHS IIEPBOTO mopsiaka. 3agada Komru

75. ChopmynupoBaTh ONpeICICHUS UITH CBOMCTBA
Juddepenunanbabie ypaBHEHHS BTOPOro nopsiaka. [Tonsarue o61ero n 4acTHOTO pereHuii

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

77. ChopmynupoBaTh ONpeICTICHUS UITH CBOMCTBA
IToHsiTHE HOPMAJIBHOM CUCTEMBI JINHEWHBIX YPAaBHEHUM I1IEPBOI0 NOpsIKa

78. YMeTh JoKa3aTh yTBEPKIACHUS, TEOPEMbI UJIM CBOMCTBA, BBIBECTH (HOPMYJIIbI
VYpaBHEHUSI € pa3AEIAIOLMMUCS IEpEMEHHBIMUA. MeTo1 MHTErpUpOBaHUS

79. YMeTh foKa3aTh yTBEPKIACHUS, TEOPEMbI UJIM CBOMCTBA, BBIBECTH (hOPMYJIIbI
OnHoponHble ypaBHEHMsI. MeTOA HHTErpUPOBaHUS

80. YMeTh 10Ka3aTh YTBEPIKICHUS, TCOPEMBI UITH CBOMCTBA, BBIBECTH (hOPMYJIbI
JIunelinble ypaBHeHMs. MeTOI HHTErpUPOBAHUS

81. YmeTh noKa3aTh YTBEPIKIAEHUS, TEOPEMBI UIIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
VYpaBHeHus bepnymiu. Merton uaTerpupoBanus

82. YMeTh n0Ka3aTh YTBEPIKIACHUS, TEOPEMBI UIIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
VYpaBHeHUs B MOTHBIX AU depeHranax. MeTox HHTErpupoBaHHs

83. YMmeTh n0Ka3aTh YTBEPIKIAEHUS, TEOPEMBI UIIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
VYpaBHEHUsI, JOMYCKAIOLIUE TIOHM)KEHNE NIopsAaKa. MeToabl UHTETpUpOBaHUS

84. YMeTh n0Ka3aTh YTBEPIKIACHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI

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

85. YMeTh n0Ka3aTh YTBEPIKICHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI

Teopema o cTpykType 0OIIero pemeH st OJHOPOIHOTO JTUHEUHOTO MU HEpEeHIINATBFHOTO YPaBHEHHS

BTOPOT'O MOPsIKA
86. YMeTb J0Ka3aTh YTBEPKICHHS, TEOPEMbI UM CBOWCTBA, BHIBECTH (DOPMYIIBI

Teopema o0 cTpykType o0OIIero pemeHus HEOTHOPOJAHOTO JIMHEHHOro auddepeHnaIbHOTo

ypaBHEHHUSI BTOPOTO MOPAIKa
87. YMeTh n0Ka3aTh YTBEPIKIACHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI

Mertop pemieHus TUHEHHOTO OJHOPOAHOTO JHMHEHHOTrO u(QepeHINaTIbHOI0 YpaBHEHUS! BTOPOTO

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

MerTon pemieHus: JIMHEHHOTO0 HEOJHOPOAHOIO JIMHEHHOTO Au(depeHIInaIbHOT0 YpaBHEHUS! BTOPOTO

MOPSAJIKA C MOCTOSTHHBIMU KO3 (GUIIMEHTaMU C MTPaBOi YacThIO CIIEIUAIBLHOTO BUA

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

90. Haiitu obmee pemenne nud@epeHnnanbHOro ypaBHEHUS

(7 +x)dx+(y—"v)dv =0.

91. Pemnte 3amauy



Brraucmure In 10 ¢ Tousocteio ¢ =0,0001,

BOCTIONB30BABIIHCH PA3TOKEHHEM B CTEIIEHHOH pas
COOTBETCTEVIONIEM 00pazoM nogodpadHol GyvHEITHH

92. Pemuth nuddepenmanbHoe ypaBHEHUE
Yars(y +lnx)dv=0
x :

93. Pemnts 3agauy Kommn

xy+y—e =0, (1)=2
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