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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-1.1/383 OcHOBHBIE MaTEMaTUYECKHE M E€CTECTBEHHBLIE METObI, IO3BOJISAIOIINE

pemars npoeCcCHOHAIbHBIE 3aa4H

Ymemu:

OIIK-1.1/¥YM3 BbpIsBUTH TiepedeHb MOIXONAIIMX Ul PELICHUs KOHKPETHOW 3ajadu

METOA0B MaTEMAaTUUYECKOM MHTEPIIPETALINN IIpoLEcca

Braoemy:

OIIK-1.1/HB3 HaBplkaMM coO37aHHS MaTeMaTHYECKHUX MOJeNeH, MO3BOJISIOIINX

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

OIIK-1.2 ucnonp3yeT ¢yHIaMEHTaIbHbIE 3HAHUS B MPO(ECCHOHANBHON NEATENLHOCTU IS
pelIeHNs] KOHKPETHBIX 3a7au B 3€MJIEYCTPONCTBE U KaJlacTpax

3uameo:

OIIK-1.2/313 O cBsA3M crenUalbHOCTUU € (PyHIAMEHTAJbHBIMH HayKaMd, HA KOTOPBIE
OMUPAETCS €€ UHCTPYMEHTAPHI

Yuems:

OIIK-1.2/¥YM3 Onucarhk ¢ UCMOIB30BAHUEM MaTEMaTHYECKOTO armapara MmpOUCXOISIINe
TIPOIIECCHI

Brnaoemw.:

OIIK-1.2/HB3 OCHOBHBIM MaTeMaTHYECKHUM arapaToM JJIs PeIIeHUs 3a7a4 reoe3un

OIIK-1.3 aHanu3upyeT NPUYUHBI CHIXKEHHUSI KadeCcTBa TEXHOJIOTHMYECKHX IPOIECCOB H
npemnaraetT A(OQPeKTUBHBIE CMOCOOBI TOBBIIMICHUS KadyecTBa IPOM3BOJICTBA pPAbOT mpu
BBITIOJTHEHUH PA3JIMYHBIX TEXHOJIOTMYECKHX OMNEepaluid B 3eMJIEyCTPOMCTBE M KaJgacTpe C
Y4E€TOM OTEYECTBEHHOTO0 M 3apyO0eXHOr0 OINBITOB C NPUMEHEHHEM TIe€OMH()OPMALMOHHBIX
cucteM,  UHGOPMAIIMOHHO-TEJICKOMMYHHUKAIIMOHHBIX  TEXHOJOTHH,  JielaeT  pacdeThbl
MOCTPOCHUI

3namo:

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

BpEMEHHU

Ymemo:

OIIK-1.3/YM3 MogenupoBaTh pa3iHYHbIE CIIEHAPUU WU3MEHEHHS OOBEKTa ¢ TCUCHUEM

BpEMEHU

Braoemy:

OIIK-1.3/HB3 CriocoGHOCTBIO MHTEPIPETUPOBATH IOJYYCHHbIE YHCICHHBIC 3HAYCHUS

XapaKTePUCTUK, OTPAXKAIOIINX U3MEHEHHE 00bEKTa C TEUEHUEM BPEMEHU

OIIK-1.4 neMoOHCTpUpPYET HAaBBIKM MCIOJIb30BaHHUS COBPEMEHHBIX MHCTPYMEHTOB U METOJIOB
BBINOJIHEHHSI KOMIUIEKCAa paboT MO BHYTPUXO3SHCTBEHHOMY 3E€MJIEYCTPOUCTBY U KOHTPOIIIO
MIPOEKTOB, CBSI3aHHBIX C OCIOKHEHUSIMH, BO3HUKAIOLUUMH ITPU MIPOU3BOJCTBE PabOT

3name:
OIIK-1.4/313 CoBpeMeHHBIEC TOCTHUKECHUS MAaTEMaTHKH



Ymemo:

OIIK-1.4/YM3 Hcnonp30BaTh CHEIUATU3UPOBAHHYIO JIUTEPATypy [UIS  pPEIICHUs
npodeccroHaNbHBIX 3a]1a9

Braoemy:

OIIK-1.4/HB3 CrniocoOHOCTBIO HCIHOJIB30BaTh COBPEMEHHBIC HAay4HbIE pa3zpaOOTKU s
aHasM3a MPOUCXOJSIIUX MPOIIECCOB M KAY€CTBEHHON OLIEHKHU MPOBEJCHHBIX paboT

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

3namo:

OIIK-1.5/3u1 HopmaruBHO-TIpaBOBbIE =~ OCHOBBI W  TEXHOJOTHIO  Pa3pabOTKU
3€MJICY CTPOUTEIBHON JOKYMEHTALIMH

Ymemo:

OIIK-1.5/Ym1  OdopmiaTh TEXHHYECKYIO JIOKYMEHTAlUI0, COOTBETCTBYIOIIYIO
COBPEMEHHBIM TPEOOBAHUSAM 3€MEIHHOTO 3aKOHO/IaTEIbCTRA

Braoemy:

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

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

3name:

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

Ymemo:

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

Braoemy:

OIIK-1.6/HB]1 HaBblkoM MHMPHOTO yperyJupOBaHHs pa3HOITIACHN 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

NJK OIIK-1.1 neMoHCTpUpYET 3HAaHUS MOAEINPOBAHUS
OTAETBHBIX (hPArMeHTOB MPOLECca, MATEMAaTUYECKOTO
aHasm3a, BHIOOPA ONTUMAIIBHOTO BapuaHTa JJist
KOHKPETHBIX YCJIOBHI IPU CO3JaHUU
3eMJICYCTPOUTEIILHON U KaJaCTPOBOU JOKyMEHTALUU

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

YMeTh:
OIIK-1.1/YM3 BeiBUTH NTepeueHb MOAXOMSIINX JIIS
peleHuss KOHKPETHOM 3aa4i METOJJ0B MaTeMaTH4€ECKON
WHTEpOpEeTaIu nporecca

Bnanets:
OIIK-1.1/HB3 HaBbikamu cO3JaHHS MAaTEMaTUYECKUX
MOJIEJIEH, TIO3BOJIAIOIINX HAIEIUTh PACCMATPUBAEMbII
00BEKT HEOOXOIMMBIMH CBOMCTBAMU OPUTHUHATIA, TS
OTJIaJKU MPOLIETYPHI PELICHUS 3a1a4u

MK OIIK-1.2 ucnonb3yeT GpyHIaMeHTaIbHbIC 3HAHUS B
npo¢eCCHOHAIBHON ACATEIBHOCTH IS PELICHHUS
KOHKPETHBIX 3aJ]a4 B 36MJIEyCTPOICTBE U KaJacTpax

3HaThb:
OIIK-1.2/3u3 O cBs3u CIIELUaILHOCTHH C
dbyHIaMEHTAIBHBIMU HAyKaMH, Ha KOTOPBIC OTIUPAETCS ¢
UHCTPYMEHTApUU
VMeTs:
OIIK-1.2/YM3 OnucaTh ¢ HCIIOIL30BaHUEM
MaTeMaTHUYECKOTO amnmnapara mpoOUCXOASIINE TPOIECCHI
Bnanets:
OIIK-1.2/HB3 OCHOBHBIM MaTeMaTHYECKUM aIllapaTom
JUTSL pellieHus 3a/1a4 Te0/1e3uun

NJK OIIK-1.3 ananu3upyeT NpuIUHbI CHUKEHUS
KauecTBa TEXHOJIOTMYECKUX MPOIIECCOB U IMpejiaraet

3¢ dexTuBHBIE CTOCOOBI OBBIIIEHUS Ka4eCTBA
MIPOU3BO/ICTBA PAOOT MPH BBHITOJHEHUH PA3TUUYHBIX
TEXHOJIOTUYECKUX ONEpaldii B 3eMJIEYCTPONUCTBE U
KaJjacTpe C Y4ETOM OTEUECTBEHHOTO U 3apy0esKHOTO
OTIBITOB C MIPUMEHEHHUEM T€OMH(POPMAIIIOHHBIX CUCTEM,
MH(GOPMAITMOHHO-TEJIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTUH,
JIETIaeT PacyeThl MOCTPOECHUM

3HaTh:
OIIK-1.3/313 Anmapart, npuMeHsIEMBbII 1JIs1 OTTUCAHUS
U3MEHEHUs! 00bEKTa C TEUEHUEM BPEMEHH

YMeTs:
OIIK-1.3/¥YM3 MopnenupoBaTh pa3iudHbIe CLIEHApUU
U3MEHEHUS 00bEKTa C TCUCHHEM BPEMEHHU




Biagers:
OIIK-1.3/HB3 CriocoOHOCTHIO HHTEPIPETUPOBATH
NOJTYYEHHBIC YHCIICHHBIC 3HAUYCHHS XapaKTePUCTHUK,
OTpaKaloIIUX U3MEHEHHE 00bEKTa C TeUEHUEM BPEMEHU

NJK OIIK-1.4 neMOHCTpUpYET HaBBIKH UCIIOJIb30BAHUS
COBPEMEHHBIX HHCTPYMEHTOB U METOJIOB BBIITOJIHEHUS
KOMILIEKCA paboT M0 BHYTPUXO35HICTBEHHOMY
3eMJICYCTPONCTBY U KOHTPOJIIO IPOEKTOB, CBA3aHHBIX C
OCJIO)KHEHUSIMHU, BO3HUKAIOLIMMHU IIPU IPOU3BOJICTBE
pabor

3HarTh:
OIIK-1.4/3u3 CoBpeMeHHBIE TOCTHKCHHUS MaTEMATUKH
YMeTs:
OIIK-1.4/YM3 Hcnonb30BaTh CHEIMATU3UPOBAHHYIO
JTUTEpaTypy AJsl pelieHus MpoPeCCUOHANBHBIX 33724
Bnanets:
OIIK-1.4/HB3 CriocoOHOCTHIO UCTIOIB30BATH
COBpPEMEHHbBIEC HayYHbIE pa3pa0dOTKU Ui aHATN3a
MPOUCXOSAIINX MPOIECCOB U KAYECTBEHHON OLIEHKH
MIPOBEICHHBIX pabOT

NJIK OIIK-1.5 neMmoHCTpHUpPYET HaBBIKU pa3pabOTKu
3eMJICYCTPOUTENBHOMN TOKyMEHTALUN U pabodmnx
MIPOEKTOB MO UCIOJIH30BAaHUIO U OXpPaHe 3€MEJIbHbIX
yrogumu

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

YMerTsb:
OIIK-1.5/YMm1 OdopMIIATh TEXHUYECKYIO JTOKYMEHTAITUIO,
COOTBETCTBYIOIIYIO COBPEMEHHBIM TPEOOBaHUSIM
3eMEeJIbHOTO 3aKOHOAATEIbCTBA

Bnanets:
OIIK-1.5/HB1 HaBblkOM MOATOTOBKHU pabOUnX MPOCKTOB
110 3((hEeKTUBHOMY HCIIOJIB30BAHUIO U 3AIIUTE 3€METbHBIX

pecypcoB

NJK OIIK-1.6 neMOHCTpUPYET HABBIKU Pa3pEIICHUS
CIIOPOB NPU MPOBEACHUU 3eMJICYCTPOUCTBA U KajiacTpa

3HaTh:
OIIK-1.6/311 HopmaruBHO-TIpaBoOBy0 6a3y
YPErylIUpOBaHUS 3eMENIbHBIX CIIOPOB U KOH(PIUKTHBIX
CUTYyallUid

YMerTsb:
OIIK-1.6/YM1 Bectu nmeperoBopsI U pa3pemniarh Criopbl B
polecce 3eMJICyCTPOUTENbHBIX U KaAacTPOBBIX padoOT




Biagers:
OIIK-1.6/HB1 HaBbIikoM MHUPHOTO yperyaIupoBaHus
pa3HOINIacHii M 3aIMTHI 3AKOHHBIX HHTEPECOB CTOPOH B
CIopax OTHOCUTENBHO 3€MJIM U UMYILECTBA

bazoBniit

NJK OIIK-1.1 neMoHCTpUpYET 3HAaHUS MOAEINPOBAHUS
OTAETBHBIX (hParMeHTOB MPOLEcca, MATEMAaTUYECKOTO
aHasm3a, BHIOOPa ONTUMAIIEHOTO BapuaHTa Jist
KOHKPETHBIX YCJIOBHI IPU CO3JaHUU
3eMJICYCTPOUTEIILHON U KaJaCTPOBOU JOKyMEHTALUU

3HaTh:
OIIK-1.1/383 OcHOBHBIC MaTeMaTHYECKHE U
€CTECTBEHHBIC METO/IbI, TIO3BOJISIOIINE PEIIaTh
npodeccruoHANbHEIC 3a/1a49H

YMeTh:
OIIK-1.1/YM3 BeiBUTH NTepeueHb MOAXOMSIINX JIIS
peleHuss KOHKPETHOM 3a7a4i METOJJ0B MaTeMaTH4€ECKON
WHTEPIIPETAINH ITpoliecca

NJIK OIIK-1.2 ucnonb3yet ¢hyHIaMEHTaIbHBIC 3HAHUS B
npodeccuoHaNbHOM 1EeATeIbHOCTH IS PEIIeHUs
KOHKPETHBIX 3aJ]a4 B 3eMJIEyCTPOICTBE U KaJacTpax

3HaTh:
OI1IK-1.2/313 O cBs13u CriEUAIBHOCTUH C
(byHIaMEHTAIBPHBIMA HayKaMH, Ha KOTOPBIE OMMUPAETCS €
WHCTPYMEHTapHil

YMeTh:
OIIK-1.2/YM3 Onucars ¢ UCIIOIL30BaHUEM
MaTeMaTHYECKOro arnmapara mpoUCXOIIIHe MPOLECChI

NJK OIIK-1.3 ananu3upyeT NpuIuHbI CHUKEHUS
KauecTBa TEXHOJIOTUYECKUX MPOIIECCOB U IMpeJiaraet

3¢ dexTuBHBIE CTOCOOBI OBBIIIEHUS Ka4eCTBA
IIPOU3BO/ICTBA PAOOT MPH BBHITOJTHEHUH PA3TUUYHBIX
TEXHOJIOTUYECKUX OTNEpaliii B 3eMJIEYCTPONUCTBE U
KaJjacTpe C Y4ETOM OTEUECTBEHHOTO U 3apy0esKHOTO
OTIBITOB C MPUMEHEHHUEM T€OMH(POPMAIIIOHHBIX CUCTEM,
MH(GOPMAITMOHHO-TEJIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTUH,
JIETIaeT PacyeThl MOCTPOECHUM

3HaTh:
OIIK-1.3/313 Anmapart, npuMeHsIEMBbII J1JIs1 OTTUCAHUS
U3MEHEHUs! 00bEKTa C TEUEHUEM BPEMEHH

YMeTs:
OIIK-1.3/¥YM3 MopnenupoBaTh pa3iudHbIe CLIEHApUU
U3MEHEHUS 00bEKTa C TCUCHHEM BPEeMEHHU




NJK OIIK-1.4 neMOHCTpUpYET HaBBIKK UCIIOJIb30BAHUS
COBPEMEHHBIX HHCTPYMEHTOB U METOJI0B BBIITOJIHEHUS
KOMILIEKCA paboT M0 BHYTPUXO35IHICTBEHHOMY
3eMJICYCTPONCTBY U KOHTPOJIIO IIPOEKTOB, CBA3aHHBIX C
OCJIO)KHEHUSIMHU, BO3HUKAIOUIMMHU IIPU IPOU3BOJICTBE
pabot

3HarTh:
OIIK-1.4/3u3 CoBpeMeHHBIE TOCTHKCHHUS MaTEMATUKH

YMmeTs:
OIIK-1.4/¥YM3 Hcnonb30BaTh CHEIMATU3UPOBAHHYIO
JUTEPATYpPy AJIs perieHus npodeccuoHaIbHbIX 3a1ad

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

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

YMerTsb:
OIIK-1.5/YMm1 OdopMiIATh TEXHUYECKYIO JTOKYMEHTAITUIO,
COOTBETCTBYIOIIYIO0 COBPEMEHHBIM TPEOOBaHUIM
3€MEeJIbHOTO 3aKOHOAATEIbCTBA

NJK OIIK-1.6 neMOHCTpUPYET HABBIKU Pa3pEIICHUS
CIIOPOB NP MPOBEACHUU 3eMJICYCTPONUCTBA U KajiacTpa

3HaTh:
OIIK-1.6/311 HopmaruBHO-TIpaBoOBy0 6a3y
YpEryIUpOBaHUS 3eMENIbHBIX CIIOPOB M KOH(PIUKTHBIX
CUTYyallUid

YMerTsb:
OIIK-1.6/YM1 Bectu nmeperoBopsI U pa3pemniarh Criopbl B
polecce 3eMJICyCTPOUTENbHBIX U KaAacTPOBBIX padoOT

[Toporossiii NJK OIIK-1.1 neMOoHCTpUpPYET 3HAHUSI MOJIETUPOBAHUS
OTJENIbHBIX (hparMeHTOB Mpollecca, MaTeMATUIECKOTO
aHaJM3a, BHIOOpa ONTUMAJILHOTO BapuaHTa JUIs
KOHKPETHBIX YCJIOBHI MPHU CO3TaHUU
3eMJICYCTPOUTEIIBHOM M KaJJaCTPOBOM TOKYMEHTAIlUU

3HaTh:
OIIK-1.1/383 OcHOBHBIE MAaTEMaTHYECKHUE U
€CTECTBEHHBIC METO/IbI, TO3BOJISIIOIIUE PEIIaTh
npodeccuoHanbHbIC 3a1a91




MK OIIK-1.2 ucnons3yeT GpyHIaMeHTaIbHbIC 3HAHUS B
npodeCCHOHANBHON ACATEIBHOCTH IS PELICHHUS
KOHKPETHBIX 3aJ]a4 B 3€MJIEyCTPOICTBE U KaJacTpax

3HaThb:
OIIK-1.2/3u3 O cBs3u CIIELUaILHOCTHH C
(dbyHIaMEHTAIBHBIMU HAyKaMH¥, Ha KOTOPBIC OTIMPAETCS €€
UHCTPYMEHTApUU

NJK OIIK-1.3 ananu3upyeT NpuIUHbI CHUKEHUS
KauecTBa TEXHOJIOTUYECKUX MPOIIECCOB U IMpeJiaraet

3¢ dexTuBHBIE CTOCOOBI MOBBIIEHUS KAa4eCTBA
MIPOU3BO/ICTBA PA0OT MPH BBHITOJHEHUH PA3TUUYHBIX
TEXHOJIOTUYECKUX ONEpalridl B 3eMJIEYCTPONUCTBE U
KaJjacTpe C Y4ETOM OTEUECTBEHHOTO U 3apy0esKHOTO
OTIBITOB C MPUMEHEHHUEM T€OMH(POPMAIIIOHHBIX CUCTEM,
MH(GOPMAITMOHHO-TEJIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTUH,
JIETIaeT PacyeThl MOCTPOEHUM

3HaTh:
OIIK-1.3/313 Anmapart, npuMeHsIEMBbIH I OTTUCAHUS
U3MEHEHUs! 00bEKTa C TEUEHUEM BPEMEHH

NJK OIIK-1.4 neMOHCTpUpYET HaBBIKH UCIIOJIb30BaHUS
COBPEMEHHBIX HHCTPYMEHTOB U METOJIOB BBIITOJIHEHUS
KOMILJIEKCa padOT 0 BHYTPUXO3IMCTBEHHOMY
3eMJICYCTPONUCTBY U KOHTPOJIIO IIPOEKTOB, CBA3aHHBIX C
OCJIO)KHEHUSIMHU, BO3HUKAIOUIMMHU IIPU IPOU3BOJICTBE
pabot

3HaTh:
OIIK-1.4/3u3 CoBpeMeHHBIE TOCTHKCHHUS MaTEMATUKH

MK OIIK-1.5 neMoHCTpUpyeT HaBBIKH Pa3pabOTKH
3eMJICyCTPOUTENILHOM JOKYMEHTAIMH U pabounx
IIPOEKTOB M0 UCIIOJIb30BAaHUIO U OXPAHE 3€MEJIbHBIX
YrOIUi

3HaTh:
OIIK-1.5/311 HopmaTuBHO-TIpaBOBbIE OCHOBBI U
TEXHOJIOTHIO Pa3pabOTKU 3eMIICY CTPOUTETHHOMN
JOKYMEHTaluu

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

3HaTh:
OIIK-1.6/3u1 HopmaTtuBHO-1IpaBoBy10 06a3y
YPeryaupOBaHuUs 3eMEJIbHBIX CIIOPOB U KOH(IUKTHBIX
CUTYyaLUH




3. [IIxajga oneHUBAHUSA

OrneHka

Kpurepuu onenuBanus (nepeuensb chopmupopanasix NIK/3VB)

OTiIu4=HO

OIIK-1.1 nemoHCTpUpYET 3HAHUS MOJICTIUPOBAHUS OTIIEIbHBIX
¢dbparmMeHTOB Mpolecca, MaTeMaTHYECKOTo aHajIn3a, BbIOOpa ONTUMATBHOTO
BapHaHTa Ul KOHKPETHBIX YCIOBUI MPU CO3/IaHUU 3€MJICYCTPOUTENHLHOM U
KaJlaCTPOBOM JOKYMEHTAIlU!

OIIK-1.1/383 OcHOBHBIE MATEMAaTHUYCCKHE U €CTCCTBEHHBIC METOIBI,
MO3BOJISIOIIUE peniaTh NpodeccruoHalbHbIE 331a41

OIIK-1.1/YM3 BrIsBUTH NepeveHb TOAXOIANINX I PEIICHHUS KOHKPETHON 3a/1a9H
METOI0B MaTeMaTU4YE€CKON MHTEPIPETALIUU IIpoIecca

OIIK-1.1/HB3 HaBrikaMu cO3JaHMS MaTEMAaTHIECKUX MOAEIEH, MO3BOJISIOIINX
HaJICNTUTh pacCMaTpUBaEMbIil 00BEKT HEOOXOAUMBIMHU CBOWCTBAMHU OpUTHHANA, TS
OTJIAJIKM MPOLIEAYPHI PEIICHUS 3aa4U

OIIK-1.2 ucnionb3yet ¢pyHAaMEHTAIbHbBIE 3HAaHUS B TPO(ECCHOHATBHOM
JeATEeTbHOCTH JJIS pEeUICHUs] KOHKPETHBIX 3aJ1a4 B 3eMJICYCTPOICTBE U KaJacTpax
OI1IK-1.2/313 O cBsA3u cnenuaIbHOCTHH ¢ (PyHAaMEHTAILHBIMU HAyKaMH, Ha
KOTOpBIE OIIMPAETCS €€ MHCTPYMEHTapUi
OIIK-1.2/¥M3 Onucars ¢ HCHOIB30BAHUEM MaTeMaTHYECKOTO anmapara
IIPOUCXOSIINE TPOLECCHI
OIIK-1.2/HB3 OCHOBHBIM MaTeMaTHYECKHUM aIlllapaToM JJIs PeIICHUs 3a7a4
reoie3un

OIIK-1.3 ananu3upyer NpUYMHbI CHU)KEHUS KaueCTBAa TEXHOJIOTHYECKHUX
MPOIECCOB U mpeanaraet 3PGEeKTUBHBIE CIIOCOOBI MOBBIIICHUS KaueCcTBa
MPOM3BOICTBA PAOOT MPH BBHIMOIHEHUH PA3TUYHBIX TEXHOJIOTHUECKHX OMepaIiii B
3eMJICyCTPONCTBE U KaZacTpe ¢ YYETOM OTEUE€CTBEHHOTO U 3apyOeKHOTO OIBITOB C
MPUMEHEHHUEM TeOMH(POPMAIIHOHHBIX CUCTEM,
WH(POPMAITMOHHO-TETIEKOMMYHHKAIIMOHHBIX TEXHOJIOTUH, JIeJaeT pacyeThl
MOCTPOCHHI
OIIK-1.3/313 Anmapar, npuMeHseMblIii 1JIs1 ONMCaHUs U3MEHEHUS 00bEKTa C
TE€YEHUEM BPEMEHHU
OIIK-1.3/¥YM3 MopnenupoBaTh pa3iuyHbIe CLIEHApUU U3MEHEHHs 00BEeKTa ¢
TE€YEHUEM BPEMEHHU
OIIK-1.3/HB3 CiocoOHOCTHIO HHTEPIPETUPOBATH MOIYUEHHBIE YNCICHHBIC
3HAYCHHSI XaPaKTEPUCTHK, OTPAKAIONINX U3MEHEHUE 00bEKTa C TCUCHUEM
BpEMEHU

OIIK-1.4 neMmOHCTpUPYET HABBIKA UCIIOJIb30BAHUS COBPEMEHHBIX
MHCTPYMEHTOB U METOJIOB BBINOJIHEHUS KOMILJIEKca paboT 1o
BHYTPUXO31CTBEHHOMY 3€MJICYCTPONCTBY U KOHTPOJIIO MPOEKTOB, CBA3aHHBIX C
OCJIO)KHEHUSIMHU, BO3HUKAIOUIMMHU TIPU MPOU3BOJICTBE padOT
OIIK-1.4/3u13 CoBpeMeHHBIEC TOCTUKECHUS MAaTEMATHKH
OIIK-1.4/YM3 Vcnonb30BaTh CreUAIM3UPOBAHHYIO JIUTEPATYPY AJIS PEIICHUS
npodeccroHaNbHBIX 33]1a9
OIIK-1.4/HB3 CriocoOHOCTHIO UCTIONB30BaTh COBPEMEHHBIC HayUHbIE pa3padOTKH
JUISL aHaJIN3a MPOUCXOASIINX MPOIIECCOB U KaU€CTBEHHOM OLEHKU IPOBEACHHBIX
pabor




OIIK-1.5 neMOHCTpHPYET HaBBIKK pa3pabOTKU 3eMJIEyCTPOUTEILHON
JOKYMEHTAIIMH U pabO4rX IMPOEKTOB MO UCIOIB30BAHUIO M OXPAaHE 3eMEIbHBIX
YrOaui
OIIK-1.5/311 HopmaTuBHO-TIpaBOBbIE OCHOBBI U TEXHOJIOTHIO Pa3pabOTKU
3eMJICyCTPOUTEIBHOM JOKYMEHTAIH
OIIK-1.5/¥YMm1 OpopMiATh TEXHUYECKYIO JOKYMEHTAIUIO, COOTBETCTBYIOIYIO
COBPEMEHHBIM TPEOOBAaHUSAM 3€MEIHLHOTO 3aKOHOAATEILCTBA
OIIK-1.5/HB1 HaBbikoMm moaroToBku pabouux MpoeKToB 1o 3(pdekTuBHOMY
UCIIOJIb30BaHMIO U 3aIIUTE 3€MEIbHBIX PECYPCOB

OIIK-1.6 neMOHCTpUPYET HABBIKH pa3pelIeHUs CIIOPOB MPU MPOBEICHUN
3eMJICYCTPONCTBA U KajlacTpa
OIIK-1.6/311 HopmatuBHO-TIpaBOBYIO 06a3y yperyaupoBaHHs 3eMEJIbHBIX CTIOPOB U
KOH(DJIUKTHBIX CUTYyalHi
OIIK-1.6/YM1 Bectu nmeperoBopsl U pa3pemiarh Criopsl B MPOIecce
3eMJICYCTPOUTENBHBIX U KaJaCTPOBBIX paboT
OIIK-1.6/HB1 HaBbIkOM MHUPHOTO ypeTryIUpOBaHUs PA3HOTIIACHN U 3aIIATHI
3aKOHHBIX UHTEPECOB CTOPOH B CIIOPAaX OTHOCUTEIHHO 3eMJIM U UMYIIIECTBA

Xopouio

OIIK-1.1 nemoHCTpUpPYET 3HAHUS MOJICTIUPOBAHUS OTIIEIbHBIX
¢dbparmMeHTOB mpolecca, MaTeMaTHYECKOTo aHajIn3a, BhIOOpa ONTUMATBHOTO
BapUaHTAa sl KOHKPETHBIX YCIOBUI MPU CO3aHUN 3€MIICyCTPOUTEIBLHON 1
KaJJaCTPOBOM TOKyMEHTAllUU
OIIK-1.1/383 OcHOBHBIE MATEMAaTHUYCCKHE U €CTCCTBEHHBIC METOIBI,
MO3BOJISIOIIUE peniaTh NpodeccruoHalIbHbIE 331a41
OIIK-1.1/YM3 BrIsBUTH MepeveHb MOAXOIANINX I PEIICHHUS KOHKPETHON 3a1a49H
METOJIOB MaTEMaTHYECKOM MHTEPIPETALIUH IpoLiecca

OIIK-1.2 ucnone3yeT dyHIaMEHTAIbHBIC 3HAHUS B TTPO(eCcCHOHATBHOM
JIEATEIbHOCTH JJI pEUICHUSI KOHKPETHBIX 33]1a4 B 3€MJIEYCTPOICTBE U KagacTpax
OIIK-1.2/313 O cBs3u cnienuaabHOCTUH ¢ GyHIaMEHTAIBHBIMA HayKaMH, Ha
KOTOPBIE OIUPAETCS €€ HHCTPYMEHTapUi
OIIK-1.2/¥YM3 Onucath ¢ UCIIOIL30BAaHMEM MAaTEMaTUYECKOTO armapara
MIPOUCXOASAIINE MPOLECCHI

OIIK-1.3 ananu3upyer NpUYMHbI CHU)KEHUS KaueCTBAa TEXHOJIOTHYECKHUX
MPOIECCOB U Mpeanaraet 3PGEeKTUBHBIE CIIOCOOBI MOBBIIICHUS KaueCcTBa
MPOM3BOICTBA PAOOT MPH BBHIOIHEHUH PA3TUYHBIX TEXHOJIOTHUECKIX OMepaIiii B
3eMJICYCTPONCTBE U KaZacTpe ¢ YYETOM OT€YECTBEHHOTO U 3apyOeKHOTO OIBITOB C
MPUMEHEHHUEM TeOMH(POPMAIIMOHHBIX CUCTEM,
WH(POPMAITMOHHO-TETIEKOMMYHHKAIIHOHHBIX TEXHOJIOTUH, JIeJaeT pacyeThl
MOCTPOCHHI
OIIK-1.3/313 Anmapar, npuMeHseMblIii 1JIs1 ONMCaHUs U3MEHEHUS 00bEKTa C
TEUEHUEM BPEMEHU
OI1IK-1.3/¥YM3 MopnenupoBaTh pa3iuyHbIe CLIEHApPUU U3MEHEHHS 00BEKTa ¢
TEUEHHEM BPEMEHU

OIIK-1.4 neMmOHCTpUPYET HABBIKA UCIIOJIb30BAHUS COBPEMEHHBIX
MHCTPYMEHTOB U METOJIOB BBINOJIHEHUS KOMILJIEKca padoT 1o
BHYTPUXO31CTBEHHOMY 3€MJICYCTPONCTBY U KOHTPOJIIO MPOEKTOB, CBA3aHHBIX C
OCJIOKHEHUSIMHU, BO3HUKAIOUIMMHU TPU MPOU3BOJICTBE padOT
OIIK-1.4/313 CoBpeMeHHBIEC TOCTHUKECHUS MAaTEMaTHKH
OIIK-1.4/YM3 Vcnonb30BaTh CrIeUATM3UPOBAHHYIO JIUTEPATYPY IS PEIICHUS
npodeccroHaNbHBIX 33]1a9




OIIK-1.5 neMOHCTpHPYET HaBBIKK pa3pabOTKU 3eMJIEyCTPOUTEILHON
JOKYMEHTAIIMH U pabO4rX IMPOEKTOB MO UCIOIB30BAHUIO M OXPAaHE 3eMEIbHBIX
YrOaui
OIIK-1.5/311 HopmaTuBHO-TIpaBOBbIE OCHOBBI U TEXHOJIOTHIO Pa3pabOTKU
3€MJICY CTPOUTEIBHON JOKYMEHTALIUH
OIIK-1.5/¥YMm1 OpopMiATh TEXHUYECKYIO JOKYMEHTAIUIO, COOTBETCTBYIOIYIO
COBPEMEHHBIM TPEOOBAaHUSAM 3€MEIHLHOTO 3aKOHOAATEILCTBA

OIIK-1.6 neMOHCTpUpYET HaBBIKU pa3pelIeHUs] CIIOPOB NP IPOBEACHNUN
3eMJICYCTPONCTBA U KajacTpa
OIIK-1.6/311 HopmaTuBHO-TIpaBOBYIO 0a3y yperyaupoBaHuUs 3¢MeIbHBIX CIIOPOB U
KOH(JIMKTHBIX CUTYaIHH
OIIK-1.6/YM1 BecTu neperoBopsI 1 pa3pemniars CIopsl B Mpoliecce
3eMJICyCTPOUTENBHBIX M KaJaCTPOBBIX pabOT

YnosnerBopute
JIBHO

OIIK-1.1 nemoHCTpUpPYET 3HAHUS MOJICIUPOBAHUS OTIIEIBHBIX
(dbparMeHTOB MpoIecca, MaTeMaTUYECKOTO aHaIN3a, BEIOOpA ONTHMAIBHOTO
BapuaHTa ISl KOHKPETHBIX YCIOBUH MPH CO3/IaHUU 3€MJICYCTPOUTEITHLHOM 1
KaJIaCTPOBOM IOKyMEHTAITUN
OIIK-1.1/383 OcHOBHBIE MATEMAaTHUYCCKHE U €CTSCTBEHHBIC METOIBI,
MO3BOJISIIONIME PeIIaTh MpodeccuoHanbHbIC 3a1a91

OIIK-1.2 ucnionb3yet ¢pyHAaMEHTAIbHBIE 3HAHUS B TPO(ECCHOHATBHOM
JESATEIIBHOCTH JIJIs1 pELIEHHsI KOHKPETHBIX 3a/1a4 B 3eMJICYCTPONCTBE U KajacTpax
OI1IK-1.2/313 O cBsA3u cnenuaIbHOCTHH ¢ (PyHAaMEHTAILHBIMU HAyKaMH, Ha
KOTOpBIE OIIMPAETCS €€ MHCTPYMEHTapUi

OIIK-1.3 ananu3upyer NpUYUHBI CHU)KEHUS KaueCTBAa TEXHOJIOTHYECKHUX
MPOIECCOB U Mpeanaraet 3PGEeKTUBHBIE CIIOCOOBI MOBBIIICHUS KaueCcTBa
IPOM3BOCTBA PA0OT MPH BHITIOIHEHUH PA3IMYHBIX TEXHOJIOTMUYECKUX ONepaluii B
3eMJICYCTPONCTBE U KaJacTpe C YYETOM OTEYECTBEHHOTO U 3apyOeKHOTO OIBITOB C
IpUMEHEHHEM TeOnH(OPMALIMOHHBIX CHCTEM,
UH(POPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHA, 1eJaeT pacuyeThl
MOCTPOCHUI
OIIK-1.3/313 Anmapar, npuMeHseMblIii 1J1s1 ONMCaHU U3MEHEHUS 00bEKTa C
TE€YEHUEM BPEMEHHU

OIIK-1.4 neMOHCTpUPYET HABBIKA HUCTIOJIb30BAHUS COBPEMEHHBIX
MHCTPYMEHTOB U METOJIOB BBINOJIHEHUS KOMILJIEKca padoT 1o
BHYTPUXO31CTBEHHOMY 3€MJICYCTPONCTBY U KOHTPOJIO MPOEKTOB, CBA3aHHBIX C
OCJIO)KHEHUSIMHU, BO3HUKAIOUIMMHU TIPU MPOU3BOJICTBE padOT
OIIK-1.4/313 CoBpeMeHHBIC TOCTHUKECHUS MAaTEMaTHKH

OIIK-1.5 neMmoHCTpUpPYET HABBIKH Pa3pabOTKH 3eMJICYyCTPOUTEIBLHOMN
JOKYMEHTAIMN U pabourX MPOEKTOB IO UCIIOJIb30BAHUIO U OXPaHEe 3eMeTbHBIX
yrogumu
OIIK-1.5/311 HopmaTtuBHO-TIpaBOBBIE OCHOBBI U TEXHOJIOTHIO Pa3pabOTKH
3eMJICYCTPOUTENBHOMN TOKyMEHTALUN

OIIK-1.6 neMOHCTpUPYET HABBIKH pa3peIIeHUs CIIOPOB MPU MPOBEICHUN
3eMJICYCTPONCTBA U KajlacTpa
OIIK-1.6/311 HopmatuBHO-TIpaBOBYIO 06a3y yperyJaupoBaHHs 3eMEJIbHBIX CTIOPOB U
KOH(DJTUKTHBIX CUTYyalHi

Heynosne-
TBOPUTEIHHO

Pesynbrarel 00yueHust He cOpMHUPOBAHBI HA TOCTAaTOYHOM YPOBHE

4. KoHTpOJIbHbIE MEPONIPUSATHUS MO TUCHUIIINHE

Bun xonTposns

®dopma koHTPOIIs1/O1IEHOYHOE CPENCTBO




Texymuii koutpons  |KonTponbHas pabota
TectupoBanue

[IpomesxyTouHas KontponbsHas pabora
aTTecTanus DK3aMeH

Bua koHTpOJISI/ HCOIB3yeMble
Ne Kourtpoaupyem OlICHOYHbIE MATePUAJIBI

HaumeHnoBaHue pa3nena
bie U1K . TpomexyT.
Texymmi
aTrecTanus

1 |BBeneHne B MaTeMaTu4eCKHil OIIK-1.1 KonTpomnsHas padota DK3aMeH
aHaIu3 OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

2 | Auddepenunansuoe ucunciaenune |(OITK-1.1 KonTponbhas pabota OK3amMeH
byHkmu onHoM neficteutenbHoi |OITK-1.2
[IEPEMEHHON OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

3 |HWHTerpanbHOE UCUHUCIICHUE OIIK-1.1 KontpomnsHas padota DK3aMeH
(yHKIIUM OHOW TIEpeMEHHOM OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

4 |BexropHas anrebpa u OIIK-1.1 OK3amMeH
aHAJIMTUYECKasi TCOMETPUs OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

5 |DnemenTh MTUHEHHON anreOphI OIIK-1.1 KontpomnsHnas padota DK3aMeH
OIIK-1.2 TecTtupoBaHue
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

6 |duddepenumansuoe ucurncinenue |OIIK-1.1 KontponwsHas pabora DK3aMeH
(byHKIUI HECKOIBKUX OIIK-1.2
IIEPEMEHHBIX OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

7 |Kparabie nHTErpaIBI OIIK-1.1 DK3aMeH
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6




8 |Onementsl BekTopHOro aHanusza. |OIIK-1.1 KonTponbhas pabota OK3amMeH
KpuBonuHeiinsle u OIIK-1.2
IIOBEPXHOCTHBIEC UHTETPAJIBI OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

9 |Panbr OIIK-1.1 KontpomnsHas padota DK3aMeH
OIIK-1.2 TecTtupoBanue
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

10 [duddepennumansusie ypaBHenus |OIIK-1.1 KonTponbhas pabota OK3amMeH
OIIK-1.2 TectupoBanue
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

11 |[YucieHHbIE METOBI OIIK-1.1 KontpomnsHas padota DK3aMeH
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-1.6

5. Ilopsaaok nmpoBeeHsI MPOMEKYTOUHOM aTTeCTAIUMN

[lopsnox mpoBeeHMsT TNPOMEKYTOUHOM  arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TMOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH H
MPOMEXYTOYHOM aTTecTauy OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaMm OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHus «MOCKOBCKHI TOCYJapCTBEHHbIN YHHUBEPCUTET T'€OE3UU U KapTorpadum»,
1.6 «Opranu3zanys 1 NpoBeIeHUE NPOMEKYTOUHOM aTTECTALIN.
- TlonoxxeHneM O MOpPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECca, MPOBEICHHUS TEKYIIETo
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecTaluyd OOydyaroluuxcsi C [PUMEHEHUEM
SNIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (QenepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeIbHOM  YUPEKACHWU  BBICIIETO  00pa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npumeHenuem 20 u JJOT».

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

y = m‘ccosx;—_5+x}2 —X

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

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

3. BHITIOJIHUTH HCﬁCTBHﬂ C KOMIIJICKCHBIMHU YHUCJIaMU:

A) BBIYUCIIUTD 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

i x2—5x+6 . Ox* —2x2+1 i V1+2x—3
a);_rrr% x2+x—6 )erg x* +3x2+2 B)xl—rol‘} x—4

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

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

3tgx — 1 Yd+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) ycraHOBUTH, SBISIETCSA JIM NaHHAs (YHKIWS HEMPEPBIBHOM 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 cXeMaTU4eCKUN 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. Hccneoosanue @ynxkyuii memooamu ougpepenyuaibHoco ucuucieHus
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Jlns xaxmaoi w3 3aJaHHbIX (DYHKIMH HAWAWTE MPOW3BOAHYIO M BBIYHMCIUTE 3HAYCHUE
MPOU3BOJIHON B TOUKE

)y =0¢—e¥)?, x,=0

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

~ sl avaelitwn_9 A



B)y=(2x—1)"""2 x,=1

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

3. Haiinure mpon3BOMHYIO HESIBHO 3aJaHHON (PYHKITUH
tg(x*+y)+e¥ —x =10

4. Haiinute nuddepennman nepporo nopsaka st pynkuun y=f(x) B Touke

y=x2In2x,x; =1

5. Beruncnure npenensl GyHKIHN ¢ MpUMEeHeHHeM npaBwiia Jlonurans
. o x+2Inx
lim ———

A= O0

6. [IpoBenuTe MonHOE Hccaeq0BaHUE (QYHKIIUN MEeToAaMU TU(PepeHIIMaTbHOr0 HCUHCICHHS
U HaYepTUTE ee TpauK

y=In(e™ +1)

Pa3zoen 3. Humezpanvnoe ucuucienue QynKyuu 00Hoi nepemenHoil
Koumponupyemwvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 3.6. 'eomempuueckue npuiodceusi OnpeoeireHHo2o uHmezpaia
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. HaliTu HeonpeaeaeHHbIe HHTETPaIbl

1+ sinx
a 2
COS% X

xdx
) Jx—'?;

dx
B) 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
[
6) f(x + 2)Inxdx.
1
3. BeruucnuTh miomaas GUrypsl, OorpaHUuCHHON TUHUAMHA

Ax*+y*—4y=0
V3

V==Y



y=3=

x=0;
6)y=6—x—x?
y=2-—4x.

4. durypa, oTrpaHWYCHHas JHMHHIMHU Bpamaercs Bokpyr ocu Ox. Haitu obwem Tema
BpallleHUs

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

Tema 5.5. Jluneiinvie npocmparncmea

dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

1. Haiinute 6a3uc U pasMEPHOCTH CJIEAYIOIUX IPOCTPAHCTB
a)V = {(:rl.x2 ...... x,)eR"|x, = 0}:
0)V = {(.TI,IQ....._YH) e R” "Tl —x = 0}:
V= {(xl. el .T'”) € R" “Tl =X =..= -T_;_a}.

2. BeimummTe BCE BEKTOPBI, BXOJSIIUE B IMHEHHYIO 000I0UKY JaHHOM CHCTEMbI BEKTOPOB:
a) (1,0,0,0):
6)(1,0,0,1): (0.0.0. 1):
B)(L.0. 0.,0): (0,0,0,1): (0. 1.,1,0).

3. Haiigure
HaiiuTe MaTpHIBI Iepexoja 0T Oasuca e=(&. &. &) K Oasucam

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

e/ =-4g-3g,-55. &' =Sa+e-e W g =2+2-7,
e, =2e —e +2e,e =-g+2e +12¢

4. Haitnure 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 nupamuisl ABCD. Haiinute
1. kocunyc yrma ABD;



2. mowmans rpanu ABC;
3. o6veMm mupamuas ABCD.
A B C D

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

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

1. npoexuuro 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. Haligure HeHTp 1 DKCLIEHTPUCUTET KPUBOM BTOPOIO MOpPsiAKa
x> +4y? +6x—16y+21=0

4. lanbl matpunibl A u B. Halinurte

B-AT-34.
(2 2 -1y (0 2 —4)
A=/0 2 4 |B=|3 4 8
-13 2) 12 =2 o)

5. Pemmte cucreMy JMHEHHBIX anreOpaMyecKux ypaBHEHMH TpeMmsi crocodamu: o
dopmynam Kpamepa, ¢ momorsio o6paTHoit MaTpuiisl U MetoaoMm ['aycca

10x+y+z=-7
ix—y—z=—4
l23'+33'+::5

6. UccnenyiiTe cucTeMy Ha COBMECTHOCTb, UCTIONB3ys TeopeMy Kponekepa-Kanemmm. Ecimn
CUCTEMa COBMECTHa, HaliuTe ee oll1iee pelieHne

x+2y+3:=1

12x—y—z=3
l4x‘+3}'+5:=5

dopma KOHTPOJIsI/OLIEHOYHOE CpeAcTBO: TecTupoBaHue

Bomnpocwi/3ananus:
1. BeiGepete BepHBIil OTBET
3navenme lim S PaBHO ...
x=0 5in 5x

1
3

2) E

3) 3

40

2. BeiGepeTe BepHBI OTBET
3HaveHHe IPOU3BOAHOMH QyHKIHK Yy = X Sin X B To4Ke X = %paBHO...
T
D3
21
3)0
4) 0,5

3. BeiOepeTe BepHBIil OTBET

3HaueHHe HHTETpana foz{Zx + 1) dx paBHoO ...
nHo
2)2



3) 4
4)6

4. BeiGepeTe BEpHBI OTBET

HaiiguTe Touky MakcuMyma GyHKIHE ¥ = —x2 + 3x — 1.
1

2)1,5

3)1,75

4)2

5. BriGepeTe BepHBIN OTBET

sin(x+2)

3navenue xl_iilllz ——,  DaBHO ...
1)-0,25

2) 0,25

3)0

4)0,5

6. BeiOepeTe BepHBIil OTBET

3HaueHHe MHTErpana fol(x + 1)3 dx paBHO ...
3
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

TIPOM3BE/ICHHE @ - b PaBHO. ..
1)7,5

it

3) 7v/3

4)5,5

8. BriOepeTe BepHbIif OTBET

Ecrm A = G g

H(7) 2(; )

37 D 4) (; i’)

uB = G), TO IIpou3BeJeHne MaTpull A * B paBHo. ..

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

Ecm A = G g)HB = (g ;), To matpuna C = 24 — B umeer Bup. ..
0(s 2) 2(; 3)

S AN S T AN



Yo 2) Y 2)

Pazoen 6. /lugpgpepenyuanvnoe ucuucnenue QynKkyuii HeCKOIbKUX NEPEMEHHBLX
Koumponupyemwvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

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

1. BoruncnuTe yacTHbIE IPOU3BOAHBIE TAHHBIX (GYHKIIMH
1

J3x3+2x—5y+1
2. BeruucnuTe Npou3BOIHYIO HESBHO 33aJJaHHON (DyHKIIMK

3 3 _ y _
x> +y —,/xy,a—?

3. Breruuciaure npuOmmKkeHHOE 3HAYEHUE Cienyloniel (yHKIMA B TOYke A, 3aMeHsA
npupaimenne GyHkmun ee nuddepeHuanom

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

4. Haitnute npon3BOoAHYIO (GYHKITUHU U(X, Y, Z) B TOUKE A TI0 HaIllpaBJICHUIO K Touke B.
u(x,y,z) ‘ A ‘ B

yVx2 +z? \ (3:4;4) ‘ (4:66)

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

273 — x%z + 2xy? — 12 @12

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

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 KOHTpoJIs1/0o1eHoYHOE cpenicTBO: KoHTponbHas paboTa

Bomnpocwi/3ananus:
1. B 3amanHOM JBOMHOM MHTETpalie U3MEHUTH MOPSIIOK HHTETPUPOBAHUS
e—1 In(1+x)+1
: f dx f f(x,y)dy
0 0

2. BBIYMCIUTh MOBTOPHBIN UHTETPAJ
2 2x

Jax [ o= yay

1]

3. IlpumeHsiss IBOWHOW MHTErpaj, HaWTH IUIOMIa[b IUIOCKOM (UTrypbl, OrpaHUYEHHOM
3alaHHBIMU JIUHUSIMHU

y= x? — lL;y= —x2+3.



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

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

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<qp<£].
r +37) 4
6. Beruncioure

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

MeKIy ToukaMH 4 1 B.
frde 0+ e, y =3, 400), BE2)

I
7. Beruuciure

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

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

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

L
8. Brruncnure no ¢popmyie 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 psowvi
dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. Uccnenyiite cxoquMOCTb psIOB



+x qrr

o _l' 0 n
a}an e —1¢ 6)2“3 B)Z F)Z{amsin 73 J;

n=1 n=1 n=1 'T n=l 2n+35

! = (20" +n 4 n )
z:)zn[ ] e)z;{—hs_l}, e)Z[ T

r?'

n=l n=1 n=2

+x 1

H{)Z(Sn+8}]ns(5n+8 )Z(_ H )Z(

2n+ ]. }?+1 [ ]”—
n=l n=l i+ ]- ” n=1 3n+1l

2. Brrunciaure CyMMY psaa
. (_er-l

P

n=1

C TOUHOCTBIO £ =0,01.

3. Haiigute cymmy psna
= 90

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

Tema 9.2. @ynxyuonanvbHvle psovl
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. UccnenoBarh CXOMUMOCTD PSJIOB, nonbzy;{cr, MpU3HaKoM cxoauMocTu Jlamambepa

Z 3n sm— .

2. UccnenoBars CXOOUMOCTD PsIAOB, MOJIB3YsICh MPHU3HAKOM CPaBHCHUS HIIA IPEACIbHBIM
IIPU3HAKOM CpaBHCHMUS
[va]
Z -
95n 5n°
n=1

3. UccnenoBarh CXOOUMOCTD PSAZIOB, MOJIB3YSICh pauKaabHBIM MpU3HaKkoM Korm

(=]

1
: Z arctg" -

n=1

4. UccnenoBarh CXOOUMOCTH PSJIOB, TOJB3YSCh HHTETPAIbHBIM IPU3HAKOM CXOAUMOCTH
Komm

1
—~ (n? + VDarctg?n’

5. BBIACHUTB, KaKue psAIbl CXOAATCS a0COTIOTHO, KAKHE YCIOBHO, KAKHUE PACXOAATCSA
nin3n
n=1

6. Jlns CTEmeHHBIX pSIOB HAmMcaTh MEpBbIE YEThIpE UI€HA, HAWTH paauyc, WHTEpBal
CXOMMOCTH Psi/ia U BBISICHUTH BOIIPOC O CXOIMMOCTH psifia Ha KOHIIAX MHTEpBaia

a _— —_—
Ve Dl
n=1 n=1



7. Haittu 3naduenus ¢yHkiwii ¢ TouHocThio 0, 001. IIpu BBIYMCIEHWH BOCIOJB30BATHCS
COOTBETCTBYIOLIMMHU PA3JIOKEHUSAMH B psii MakiiopeHa.

(1,2)7.

dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. BeiOepeTe BEepHBIA OTBET
BBIYHCIHUTE MOBTOPHBIH HHTEPAN

1 x
dx | (1 +y)dy
]
1) 2/3;
2)1/3;
3)-2/3;
4) 3;

2. BeiOepete BepHBIit OTBET
YacTHas OpoM3BOAHAA MEPBOro MOpsAKa Mo x (QYHKIMHM JBYX NEpEeMEHHBIX
z =sinxy paBHa...
1) z =—xcosxy;
2) zl =xcosxy;
3) z
4) 2 = ycosxy.

=—)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. BeibepeTe 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



Hcnonb3ys pagukanbHelid npusHak Komm, HccneayiiTe CXOQUMOCTH psaaa

= 3n Y
;(2“1]‘

1) Cxommtes.

2) Pacxomures.

3) AGCONMIOTHO CXOOUTCH.
4) YCIOBHO CXOIMTCH.

Pazoen 10. Tughghepenyuanvusie ypasnenusn
Konmponupyemvie U/[K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 10.2. Jupgepenyuanvruvlie ypagnenus 6mopoco u 6onee 8biCOKUX Nopsokos
®dopma KOHTPOJIS/OlIeHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

1. Pemnte nansblie nuddepeHanbHble ypaBHeHUs. B 3amadax, rae yka3zaHbl HadalbHbIC
ycioBus, pemute 3aaa4y 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. Pemmute nanuesie nuddepeHnManbHble ypaBHeHHs. B 3amavax, rae ykazaHbl HadallbHbIE
ycioBus, pemuTe 3aaa4y Komm

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 3ajmauax, 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"=";
)y =21" Mo -0 =w' v1) =e (1) =2e.

4. Haitnute obuue pemenus quddepeHnnanbHbIX ypaBHeHUN

3,

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

Tema 10.3. Cucmemvi aunetinvix OuppepenyuanrbHvix ypasHeHutl
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).

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

4. Haiinute obuiee pemenue audepeHnnanbHoro 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 ypaBHEeHUs 2-0T0 MOPsIIKa
¥+ 4y’ =4x? +10x + 2

7. HalimuTte  dacTHOe  pemieHHe  CUCTeMbl  TuddepeHIHaTbHBIX
VIOBJIETBOPSIONICE HAYaIbHBIM yCIIOBHSIM

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

X 22
ar ey
dy
E—3x—3y

®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*+c
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 memoovl
®dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. CocTaBbTe TAOMUIly 3HAYCHUH (PYHKITUH

YpaBHEHUH,

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

HpOﬁHOﬁ qyacTH. BEIUHCIeHNA OpOBOAHTE C TpemMsda 3HAKaMH IIOCIE 3aIaTOM.

a
[T!"I'ln'l'['[ 2T TDaATMAaATTIITIIIVLS TTITTAOMTTATOTITITLA Ta TTAATTUTITAITITATT TO R'IT'IJTTQ L] \ VT AT TITO



VICTIOJTB3YS KBAIPATHYHYIO HHTEPIIOISIIHIO 10 NOJNYyUeHHOH TAOJIHIlE, a) YKaKHuTe
Ko3(hdUIHEeHT HHTEPHOIAIHOHHOTO MHOTOY/IeHAa IIpH cTapiieil cTemeHH; 0)
BBIYHCIINTE 3HadeHHe (YHKIHH B TOYKE X .
CIIOCOOAMI:

BrruncineHns NpOBOOHUTE IIBYMHA

1) mo popmymne Jlarpanxa;
2) o dopmyne HeroTOHA.

f(x) = VX3 +1 ma orpeske [1; 3,5]c marom #=0,5; x'=2,3.

2. OyHKIMS 3a7aHa TaOIUIel CBOUX 3HAUYCHUN

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

I300pa3nTe TOWKN TAaOMHIBI H TrpadHK ANIpOKCHMHPYIOEro MHOTOdYlIeHa Ha
?-1_ ]J?" .

OJHOM PHCYHKE. BBEIUHCIIHTE 3HaUeHHE BEIHYHHEI [ = %11’ rae vi=yvi- Pi(xy,
n [

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

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 uaTerpas no ¢opmyne CumIicoHa, MPUHSAB N = § U OIEHUTE MOTPEITHOCTh

IMOJIYy4YCHHOI'0 pe3yjbTraTa, I0Jb3YACh CIocoooM YABOCHHUS IIIara BBbIYUCICHUA. Brranciaenus
BBITIOJTHATH C IISITHIO 3HAKAMU MOCJIIE 3aIIITOM.

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

4. Beruucnuth unTerpai mo gopmyne ['aycca mpu n = 5. BeruucineHus BHIMOTHSINUTE C TATHIO
3HAYAIUMU [U(PpaMU MOCIIe 3aAToM

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
Bomnpocki/3ananus:
1. ChopmynupoBats onpenenaeH s Uiu CBOWCTBA
[Tepemennas. OkpecTHOCTh TOUKHU. TOUKa CTyIIEHUS
2. ChopmynupoBarh ONpeeTeHIs Wi CBOWCTBA

Oyukuust. Crnocobbl 3ananus (QyHKUMU. OCHOBHBIE XAapPAaKTEPUCTUKH (YHKIMU: MOHOTOHHOCTb,
YETHOCTh, IEPUOTUIHOCTD

O6parnas pyskaus. CrnoxHas QyHKIIHS.



3. ChopmynupoBath OnpeneseH s Ui CBOWCTBA

UwucoBble OCIEeIOBAaTEIBHOCTH U UX CBOMCTBA. Teopema Beliepmrpacca (6e3 mokazareabcTBa)

4. ChopmynupoBarh ONpeIeTICHIs I CBOWCTBA
OnHOCTOPOHHUE TIPEAEIIBI.
5. ChopmynupoBats OnpeneseH s Ui CBOWCTBA

beckoneuno mainpie u 6eCKOHEUHO OOJbIINEe (DYHKITUH.
CpaBHeHHEe 0€CKOHEYHO MaJbIX.

6. ChopMynupoBaTh ONpeIeSICHUs U CBOMCTBA
[TpousBoaHast; €€ reoMeTpUYeCKHi U PU3NIECKUNA CMBICIL.
CBoiicTBa (yHKIMI, HEMPEPHIBHBIX Ha oTpe3ke (0/11)

7. CchopmynupoBarhb OnpeieIeHus Uil CBOICTBa

[Ipumenenne nuddepennrana K MpuOIMKEHHBIM BEIYUCICHHUIM. 3a1aua JTUHeapu3aun (PyHKIHH.

8. CchopmynupoBaTh ONpeeIeHUs WIH CBOHCTBA

OnpenenéHHbplii UHTETpall KaK Mpeaes HHTErPaIbHON CyMMBI
I'eomerpuueckuit u GU3HUESCKUN CMBICIT ONPENEeIEHHOTO HHTETpaja

9. ChopMynupoBarh ONpeesIeHNs WU CBOMCTBA
Ornpenenurenu BTOPOro U TPETHETO MOPSIAKOB U UX BBIUUCIICHUE
10. ChopmynupoBath onpeneaeHus Ui CBONCTBA
Onpenenenne CMEIaHHOTO TPOU3BENECHUS U €70 TEOMETPUUECKHUM CMBICIT
11. ChopmynupoBaTh ONpeeICHHS WA CBOWCTBA
IToHsiTHE TMHEHHOTO MPOCTPAHCTBA
12. ChopmynupoBarh onpeneaeHus Ui CBONCTBA
CriocoObI 3a1aHUS U BUJBI YPABHEHUH TUIOCKOCTH
13. ChopmynupoBarh onpeneaeHus Ui CBONCTBA
Marpuua. Buasr matpun
14. ChopmynupoBath onpeneaeHus Ui CBOMCTBA
[ToHsATHE CUCTEMBI TMHEHHBIX aNreOpanvyecKix YpaBHEHUH U e peIieHus
15. YMeTh noka3arh yTBEPKICHUS, TEOPEMBI MU CBOMCTBA, BHIBECTH (DOPMYITHI

[Ipenen ¢pyHKIUN B TOUKE
Cesi3p My pyHKIIMEH, TpeaenioM U OECKOHEUYHO MaJloi BETUIUHON

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

[lpu3Haku CyHIeCTBOBaHMS TPENEIOB: TeopemMa O Tpeaene MPOMEKYTOUHOH
(ToKa3aTeNnbCTBO); TeOpEeMa O Tpeesie MOHOTOHHOM (PyHKITH

18. YMeTh noKa3arh yTBEPKICHUS, TEOPEMBI MU CBOMCTBA, BHIBECTH (DOPMYITHI

Touku pa3pbiBa GyHKIMU U UX KJIACCH(PHUKALINSA
OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (DYHKIUAX
19. YMeTh 10Ka3aTh yTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI
[TpounsBoaHast CIOXKHON (QyHKIIMH
[TpousBoanas oOparHoi GyHKIIUH
20. YMeTb oKa3arh yTBEP)KICHHUSI, TEOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI

byHKIIAN

HpOPI?;BOI[HBIe BBICHIHUX IMOPAAKOB,; IMPOU3BOAHBIC BHICIIHX IMOPSAAKOB OT MMAPpaMCTPUUICCKU 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
HNuTerpupoBanme mo 4acTsim
23. YMeTb 0Ka3aTh yTBEP)KICHHSI, TECOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI



®dopmyna Herorona-JleiiOnuia
24. YMeTh J10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIBI

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

25. YMeTb 0Ka3aTh yTBEP)KICHHSI, TECOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI
CBoJicTBa CKaJIIPHOTO ITPOU3BEIEHUS. YCIOBUE OPTOrOHAIBHOCTH BEKTOPOB
CkassipHoe POU3BE/ICHUE B IEKAPTOBBIX KOOPAWHATAX (BBIBOM (DOPMYIIBI)
26. YMeTh J10Ka3aTh YTBEPKACHUS, TEOPEMBbI MIIN CBOMCTBA, BBIBECTU (hOPMYJIBI
BriBo1 KaHOHMYECKUX ypaBHEHUM npsiMo. [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)KICHHUSI, TECOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI
Teopema 00 00111eM perIeHnd HEOTHOPOAHOM CUCTEMBI TMHEHHBIX ajareOpandecKux ypaBHEHHUH
29. Beruucnutb

; x?P—-3x -2
lim _
r— —1 X° + x

30. HaiiTu 3HaYeHnE POU3BOIHOMN (HYHKITUN

v= (2x0+ 20— 3% —4x+2) B Toume %o = 1

31. Beruucnuts npenen (moiab3ysch npaBuiioM Jlonurans)

. fex—x
lim =
=0 X —smxy

32. BpluncnuTh UHTETpal

T

2 -

| x -sin xdkx
0

33. BerauciuTh miomaab Gurypsl, orpaHudeHHON mapabosoi

y=3- P npavoit V=X -3

34. Beruucnuth 00beM TeJa, MOyYeHHOTO NP BPAIICHUH KPUBOH
v=x+L 0=x<2
35. Haiitu oO1iee penieHre oqHOPOIHON CUCTEMBI TMHEHHBIX alreOpandecKuX ypaBHEHUN
[6x, —9x, +21x, —3x, —12x, =0,

4 81, —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 =(45.6), 4,=(33.2)

37. Pemuth 3a1auy



BrrmcTHTE MOTYAL BEKTOPHOTO TIPOH3BEICHHA

[3(‘?—!1 2F+E]= ECIH 1'_7=4TT+F—I(- b =—3F—k .
c-lroom
2

38. Bpluncnuth onpenennTenb

15325 15323 375127
23735 23735 17417|.
23737 23737 17418

39. HaiiTu TouKy nepecedyeHust NpsaMou 1 MIOCKOCTH, KOTOPBIE 3a/1aHbl YPABHEHUSIMU

ﬁ=ﬁ=:ﬂi H2r—4y-3:27=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 L4 5 -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
Bomnpocsei/3ananus:

41. ChopmynupoBaTh ONpEISICHUS WIH CBOHCTBA

Onpenenenre GyHKIUH IBYX TEPEMEHHBIX.
[TonsTre npenena GpyHKIUU ABYX MEPEMEHHBIX

42. ChopMynnupoBarh ONpeesIeHUs WU CBOMCTBA
[Tonsatue muddepenupyemoctu. Onpenenenue quddepenimana GyHKIMA AByX TEPEMEHHbIX
43. ChopMynrpoBarh OnpeneseHNs Ui CBOMCTBA
YacTHble IPOU3BOJHBIE BHICIINX MOPSIIKOB
44. ChopmynrpoBaTth ONpeesIeHUs WU CBOMCTBA
Omnpenenenue 3kcTpeMyma (YHKIUH IBYX MEPEMEHHBIX
45. ChopMynrupoBarh ONpeesIeHUs WU CBOMCTBA
3amaya o BHIYMCICHUU 00beMa Tena
46. ChopMynrupoBaTh ONpeesIeHUs WU CBOMCTBA

Onpenenenne KpUBOJIMHEINHOIO MHTETPaJa IEPBOT0 poja
Onpenenenne KpUBOJIMHENHOIO MHTETpaia BTOPOIroO posa

47. ChopmynupoBaTh ONMPEIEICHUS UIH CBOHCTBA
CkansipHoe nose. JIMHUY 1 TOBEpXHOCTH YPOBHSI.

48. CchopmynupoBaTh ONPEISICHUS UIH CBOHCTBA
[IpounsBonnas mo HampaBieHuro. [ paareHT

49. CchopmynupoBaTh ONPEISICHUS WIH CBONCTBA
Yucnosoit psg
[ToHsATHE YaCTHYHBIX CYMM YHCIIOBOTO psifa

50. ChopmynupoBarh ONpeIeICHUS UITH CBOMCTBA
OcTaTo4HbIi YJI€H YUCIOBOTO psijia

51. ChopmynupoBarh onpeIeICHUS UITH CBOMCTBA
ITonsTHE cxondierocs psana



52. ChopMynrpoBarh ONpeeIICHUs] WA CBOMCTBA
[TonsTre QpyHKIMOHATBLHOTO PsiAa U €ro 00JaCTH CXOAUMOCTH

53. YMeTb 0Ka3aTh yTBEPKACHUS, TECOPEMbI MM CBOIMCTBA, BHIBECTH (POPMYITBI
3anada o nuHeapu3aluy GyHKIUHU ABYX MEPEMEHHBIX

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

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

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

57. YMeTb J0Ka3aTh yTBEPKICHUS, TCOPEMbI MITH CBOICTBA, BHIBECTH (POPMYITBI

3amaya 0 HaMOONBIIEM M HAWMEHBIIEM 3HAYCHUSX (YHKIMH IBYX MEPEMEHHBIX B 3aMKHYTOM
OTrpaHUYCHHOM 00JIacTH

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

59. YMmeTh noKa3aTh yTBEPKIACHUS, TEOPEMbI UJIH CBOMCTBA, BBIBECTH (HOPMYJIIbI
CBolicTBa KpMBOJIMHEMHOIO MHTErpajla BTOPOIo poaa

60. YMeTh J0Ka3aTh YTBEPKIACHUS, TEOPEMbI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
VYcnoBre HE3aBUCUMOCTH KPUBOJIMHEWHOTO HHTErpajia BTOPOTO pojia OT IyTHU MHTETPUPOBAHUS.

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

CBoJiCcTBa CXOAAIIMXCS YUCIOBBIX PSIOB
Heo6xonumblit mpu3HaK CXOAUMOCTH YHUCIIOBBIX PSAZOB

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

[Tpu3HaKM CXOANMOCTH 3HAKOMOIOKUTEIBHBIX YHCIOBBIX PSIOB: MPEIEIbHBIN MPU3HAK CPAaBHEHUS
63. YMeTh J0Ka3aTh yTBEPXKICHUS, TECOPEMbI MITH CBOICTBA, BHIBECTH (POPMYITBI

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

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

65. CocTaBuTh ypaBHEHMsI KacaTeIbHON IUIOCKOCTH U HOPMaJIbHOM NPSMOM K IOBEPXHOCTU

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. BerunciuTh TBOWHON MHTETPAJ 1O 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
3Ty PYHEIHIO ¢ HOMOIIEIO KPHEOIHHEHOTO HHTEIpaTa BIOPOTo

Doaa.



puaa.

70. UccnenoBarh Ha aOCOTIOTHYIO U YCIOBHYIO CXOAUMOCTD PSIJT

(e T
(=1) sin— .
e

=

A g

71. Paznoxuts B psinx Dypbe QyHKITHIO

]’7.\; ecmn — T <x=0,

f(=)

|0, e 0<x <7

72. UccnenoBath Ha aOCOTIOTHYIO U YCIIOBHYIO CXOAUMOCTD PSIJT
Haiiti 065acTh CXOAMMOCTH CTETIEHHOTO psiaa
< 4 x+1)"

- 3
el n

3-a 1emnss ceccusi, IKzamen
Koumponupyemvie U/{K: 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 EpBOTo nopsiaka. [loHsTHe 0011ero ¥ 4aCTHOTO peleHUH
74. ChopmynupoBaTh ONpEICICHUS UITH CBOMCTBA
Juddepenunanbabie ypaBHEHHS IIEPBOTO mopsiaka. 3agada Ko
75. ChopmynupoBaTh ONpeICTICHUS UITH CBOMCTBA
Juddepenunanbabie ypaBHEHHS BTOPOro nopsiaka. [Tonarue o61ero n 4acTHOTo pereHuii
76. ChopmynupoBaTh ONpeICTICHUS UITH CBOMCTBA
Juddepenunanbabie ypaBHEHHS BTOPOTo nopsiaka. 3agada Komu
77. ChopmynupoBaTh ONpeICTICHUS UITH CBOMCTBA
IToHsiTHE HOPMAJIBHOM CUCTEMBI JINHEWHBIX YPABHEHU I1IEpBOI0 NOpsIKa
78. YMeTh JoKa3aTh YTBEPKACHUS, TEOPEMbI UJIH CBOMCTBA, BBIBECTH (HOPMYJIIbI
VYpaBHEHUSI ¢ pa3AEIAIOLUMMUCS IEPEMEHHBIMA. MeTol MHTErpUpOBaHUS
79. YMeTh foKa3aTh yTBEPKIACHUS, TEOPEMbI UIIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
OnHoponHble ypaBHEHMs. MeTOA HHTErpUPOBaHUS
80. YMeTh 10Ka3aTh YTBEPIKIAEHUS, TEOPEMBI UITH CBOMCTBA, BBIBECTH (hOPMYJIIbI
JIunelinble ypaBHEeHMs. MeTOX HHTErpUPOBAHUS
81. YMmeTh noKa3aTh YTBEPKIAEHUS, TEOPEMBI UIIM CBOMCTBA, BBIBECTH (hOPMYJIIbI
VYpaBHeHus bepnymiu. Meton uHTerpupOoBaHus
82. YMeTh 10Ka3aTh YTBEPIKIACHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
VYpaBHeHwUsI B MONHBIX Auddepennnanax. MeTon HHTerpupoBaHUs
83. YMmeTh n0Ka3aTh YTBEPIKIACHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
VYpaBHEHUSI, JOMYCKAIOLIUE TIOH)KEHNE NIOopsAaKa. MeToabl UHTErpUpOBaHUS
84. YMeTh n0Ka3aTh YTBEPIKIACHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
[ToHsiTHE TMHEWHON 3aBUCHMOCTH M HE3aBUCUMOCTH CUCTeMBI (GyHKIHH. Onpenenurens BpoHckoro
85. YMeTh n0Ka3aTh YTBEPIKIEHUS, TCOPEMBI UIIH CBOMCTBA, BBIBECTH (hOPMYJIbI

Teopema o cTpykType 0O0IIero pemeH st OAHOPOIHOTO JTUHEUHOTO U HEpEeHIINATFHOTO YPaBHEHHS
BTOPOI'0 NOpsAJIKA

86. YMeTb J0Ka3aTh YTBEPKICHHSI, TEOPEMbI WM CBOWCTBA, BHIBECTH (YOPMYIIBI

Teopema o0 cTpykType o0OIIero pemeHus HEOTHOPOAHOTO JIMHEHHOro auddepeHnaIsHOTo
YpaBHEHHsSI BTOPOTO MOPSIIKA

87. YMeTh n0Ka3aTh YTBEPIKICHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
Mertoq pemieHust TMHEHHOTO OJHOPOIHOTO JIMHEHHOTO () QepeHIINaIbHOTO YpaBHEHH BTOPOTO



MOPsI/IKa C TIOCTOSTHHBIMU KO3 duimeHTaMu
88. YMeThb 10Ka3aTh yTBEPHKIACHHS, TEOPEMbI WM CBOWCTBA, BHIBECTH (DOPMYIIBI

MerTon pemieHus: JIMHEHHOTO HEOJHOPOAHOIO JIMHEHHOTO AU(depeHIInaIbHOTO YpaBHEHUS! BTOPOTO
MOPSAJIKA C MOCTOSTHHBIMU KO3 (GUIIMEHTaMU C MTPaBOi YacThIO CIIEIUAIBLHOTO BUA

89. YMmeTh n0Ka3aTh YTBEPIKICHUS, TEOPEMBI UITH CBOMCTBA, BBIBECTH (hOPMYJIIbI
HHTerpupoBaHre HOPMAJIBHBIX CUCTEM JIMHEWHBIX YPABHEHHUM BTOPOTO MOPsAKA
90. Haiitu obmee pemenne nud@pepeHnnanbHOro 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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