MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

Kaprorpaduueckuii ¢pakynbreT
Kadenpa Briciieit maremMaTuku

' % JTOKYMEHT MOJAMUCAH

%\; IEKTPOHHOI MOJAMUCHIO «YTBEPXJIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 26 mas 2023 T

®OH/I OHEHOYHBIX CPEJACTB 11O JUCIMIIJIMHE (MOAYJIIO)
«b1.0.01 MATEMATHUKA»

YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noarorosku: 05.03.06 Dxonorust 1 mpupoa0N0JIb30BAHUE

HampasinennocTh(Tipoduiib) MOATOTOBKU: DKOJOTHS U IPUPOAOIIOIH30BAHNE

KBanudukanus (cTerneHb) BEITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'og Habopa (mpuema Ha obydenwue): 2023

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona

O0beM: B 3a4ETHBIX eauHuLax; 15 3.e.
B aKaJIeMHUYECKUX yacax: 540 ak.4.

Mocksa, 2023



Pa3padoruukmu:
Jouent xadeapsl Briciieit matemarukw, K.H., norieHT Yanra M. E.

@DOH/| OLICHOYHBIX CPEICTB MO TUCIUILIMHE (MOIYII0) COCTABIEH B COOTBETCTBHH C TPEOOBaHUSIMHU
OI'OC BO mno Hanpasienuto mnoaroroBku 05.03.06 DOkosorus © MOpHUPOAONOIL30BaHUE,
yTBEpKACHHOTO MpukazoM Munooprayku ot 07.08.2020 Ne 894

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 |Kaprorpadmueckuii | [Ipemcemarens 3arpebun I U. Paccmotpeno | 22.12.2022, Ne
(baxysprer YY4EHOTO COBETa 6/22
¢axynbTera




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

YK-1 CnocobeH ocymecTBISITh MOUCK, KPUTUUECKUI aHalli3 U CHHTE3 WH(OpMAaIuu, MPUMEHSTh
CUCTEMHBIN MOAXOA JUIsl pEIICHUs TOCTaBICHHBIX 3a]1a4

VK-1.1 Ananuzupyer 3aaaqy, BbIICIsS ee 6a30Bble COCTABISIONINE
3nams:
VK-1.1/382 Metonuku moucka, cOopa u 00paboTku uHOOpPMAIM, aKTyaJbHbIE

poccuiickiue W 3apyOekHble UCTOYHUKH HH(opmaiuu B chepe mpodeccrnoHambHOM
JeSITeTbHOCTH, METOJI CHCTEMHOTO aHAJIH3a

Ymemns:

VK-1.1/¥Ym2 TlpumeHsATh METOAWKHA TIIOMCKa, cOopa W 00pabOTKM HHQOpMAIUH,
OCYUIECTBIIATh KPUTHYECKUI aHaIU3 U CUHTE3 MH(OpMalWH, MOITYYEeHHON U3 pa3HbIX
MCTOYHUKOB, IPUMEHSATH CUCTEMHBII MMOIXO0/ I PEelIeHUs OCTABIEHHBIX 3a7a4

Braoems:

VK-1.1/HB3 Metonamu noucka, coopa u 00pabOTKH, KPUTHYECKOTO aHAIM3a U CHHTE3a
UHPOPMAITUH, METOIUKONW CHCTEMHOTO MOIX0/Ia JUIS PEIICHUS TOCTABICHHBIX 3a/1a4

OIIK-1 Criocoben mpuMeHsTh 3HaHUST (PYyHIaMEHTAJIBHBIX Pa3esioB HayK O 3emMJie, 0a30BbIe 3HAHUS
€CTECTBEHHOHAYYHOTO M MAaTeMaTHYeCKOrO LUKJIOB IPH PEIIEHUH 3a/a4 B OOJACTH SKOJOTHH U
MIPUPOIOTIONH30BAHUS

OIIK-1.3 Ilpumensier MaTeMaTUYECKUW amnmapar s PENIeHUs PacdyeTHBIX 3a/1ad, CTPOUT
MPOCThIE MaTEMAaTUYECKUE MOJIENIN MTPOLIECCOB.

3namu:
OIIK-1.3/383 CmocoObl pemieHust 3aAad, OTHOCSIIMXCS K TpodeccrnoHanbHOM

JESITEIbHOCTH B 00J1acTH KapTrorpaduu U reonH(GOpMaTHKU Ha OCHOBE MareMaTH4eCKUX
U €CTECTBEHHOHAYYHBIX 3HAHUM

Yuems:

OIIK-1.3/¥YM3 Hcmonb3oBaTh MaTeMaTHYECKHE M E€CTECTBCHHOHAYYHbBIE 3HAHUS IS
pemieHuss 3a7ad, OTHOCSIIMXCSA K MPOQPECCHOHATBHON ACATEIHPHOCTH B OO0NACTH
KapTorpaduu U TeonH(pOpMaTHKN

Braoemy:

OIIK-1.3/HB3 OCHOBHBIMH METOJAMU MaTEMaTHYECKUX U €CTECTBEHHOHAYYHBIX 3HAHUU
JUISL PEIICHUs 3a7ad, OTHOCSIIUXCS K MPOodeCCHOHAIBLHON ACATENHHOCTH B 00JIaCTH
KapTorpaduu U TeonH(pOpMaTHKN

OIIK-1.4 BeiOupaer KOppEKTHBIE CTaTHUCTUYECKHE METOABI M OOpabOTKH JaHHBIX,
MPUMEHSIET WX I CTAaTHCTUYECKOW OOpaOOTKH JaHHBIX JKOJIOTMYECKOTO MOHUTOPHHTA,
MHTEPIPETUPYET PE3yJIbTaThl CTATUCTUYECKOTO aHAIN3a
Suame:
OIIK-1.4/383 OcHOBHBIE MaTEMaTUYECKHE M E€CTECTBEHHBLIE METOLI, IO3BOJIAIOIINE
pemarh mpoheCCHOHANIbHBIE 3a1aun
Yuvemo:
OIIK-1.4/YM3 BbIsSBUTH TepedeHb MOIXONAIIMX Ul PELICHUsS KOHKPETHOW 3ajadu
METOJIOB MaTeMaTHUE€CKOW MHTEpIpETaIluu Ipolecca
Brnaoemw:
OIIK-1.4/HB3 HaBplkaMu coO34aHHS MaTEeMaTHYECKHUX MOJENEH, MO3BOJISIOIINX
HAJICIUTh PacCMaTpPUBAEMbIi OOBEKT HEOOXOIMMBIMU CBOMCTBAMH OpUTHHANA, IS
OTJIAJIKY TIPOLIETYPHI PEIICHUS 3aa491



2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIETeHIN I

[Inanupyemele
pe3yabTaThl OCBOCHHUS
MIPOrpaMMBbI

YpoBeHb
OBIIQJICHUS

Kpurepuu onennBanus (nepeueHsb chopMUpPOBaHHBIX
NJIK/3YB 1no ypoBHSIM OCBOCHHS)

YK-1 Cnocoben
OCYILIECTBIATH TOUCK,
KPUTHYECKUH aHAJIU3
U CUHTE3
uHpOpMaLuH,
MIPUMEHSATD
CUCTEMHBIN ITOIXO0I
JUTSL peleHust
MOCTaBJICHHBIX 3a/1a4

I1oBEBIIIIEHHBIN

MUK YK-1.1 Ananusupyer 3a/1a4y, BbIIEIAA ee 0a30BbIe
COCTAaBJIAIOIINE

3HaTh:
VYK-1.1/382 Metoauku noucka, cbopa u 06padboTku
UH(OpPMAaIH, aKTyaJIbHbIE POCCUHCKUE U 3apyOeKHbIE
UCTOYHHUKH MH(pOopMauu B cdepe npodeccrnoHaaIbHOR
JeSITeILHOCTH, METOJl CHCTEMHOTO aHaJIHM3a

YMmeTs:
VYK-1.1/¥YM2 [IpuMeHATh METOAMKH MTOUCKa, cOopa U
00paboTKu MHPOPMAIIHH, OCYIIECTBIATh KPUTHICCKUI
aHaJu3 ¥ CUHTE3 MH(OpMAINH, TTOITYYeHHON U3 pa3HBIX
UCTOYHHUKOB, IPUMEHSATh CUCTEMHBIH MOIXO IS
pelIeHus MOCTaBICHHBIX 3a]1a4

Bnagers:
VYK-1.1/HB3 Metonamu noucka, coopa u o0padboTkH,
KPUTUYECKOTO aHAJIN3a U CUHTEe3a HH(pOpMaIHH,
METOJIMKON CUCTEMHOTO MOX0a Ul PELICHHUS
MOCTaBJICHHBIX 3a/1a4

bazosniit

MUK YK-1.1 Ananusupyer 3a1a4y, BeIIENIsAA ee 0a30BbIe
COCTAaBJIAIOIINE

3HaTh:
VYK-1.1/382 Metoauku noucka, cbopa u 06padboTku
UH(OpPMAIH, aKTyaJIbHbIE POCCUHCKUE U 3apyOeKHbIE
UCTOYHHUKH MH(pOopMauy B cdepe npodeccrnoHaabHOR
JeSITeILHOCTH, METOJl CHCTEMHOTO aHaJIHM3a

YMmeTs:
VYK-1.1/¥YM2 [IpuMeHATh METOAMKH MTOKMCKa, cOopa U
00paboTKu MHPOPMAIIHH, OCYIIECTBIATh KPUTHICCKUI
aHau3 ¥ CUHTE3 MH(OPMAINH, TIOITYYeHHON U3 pa3HBIX
UCTOYHHUKOB, IPUMEHSATh CUCTEMHBIH MOIXO IS
peleHus MOCTaBICHHBIX 3a1a4

[ToporoBbiii

MK YK-1.1 Ananusupyer 3amaqy, BbIIEssI €€ 0a30BbIe
COCTABJIAIOIINE

3HaTh:
VYK-1.1/382 MeTtoauku moucka, coopa u 00paboTKu
nH(dOpMaIH, aKTyallbHbIE POCCUICKUE U 3apyOeKHBIC
WMCTOYHUKH HH(pOpMaIuu B cepe npodecCuoHaIbHON
JeSITEIbHOCTH, METOJl CUCTEMHOTO aHaJIu3a




OIIK-1 Cnocoben
MPUMEHSITh 3HAHUS
(byHIaMEHTaIbHBIX
pa3aenoB HayK O
3emite, 6a30BLIE
3HAHUS
€CTECTBEHHOHAYYHOTO
1 MaTeMaTH4eCKOI'0
IIUKJIOB MPU PEIICHUH
3a7a4 B 00J1aCTH
9KOJIOTUHU U
MIPUPOIOTIONH30BAHHUS

I1oBEBIIIIEHHBIN

NJK OIIK-1.3 IIpumeHser MaTeMaTH4eCKUi anmnapar 1is
pElIeHNs pacueTHBIX 3a/1a4, CTPOUT MPOCThIE
MaTeMaTH4ECKUE MOAEIH IPOLIECCOB.

3HaTh:
OIIK-1.3/383 CriocoObI penieHus 3a/1a4, OTHOCSIIIHXCS K
npodecCHOHANBHON IeATeIbHOCTH B 001acTH
Kaprorpaduu 1 reonH(GOPMaTUKH HAa OCHOBE
MaTeMaTUYEeCKUX U €CTECTBEHHOHAYYHBIX 3HAHUHT

YMeTs:
OIIK-1.3/¥YM3 Ucnonb30BaTh MaTeMaTHYECKHE U
€CTECTBEHHOHAYYHBIC 3HAHUS JUIS PEIICHUS 3a/1ad,
OTHOCSIINXCS K IPO(eCCUOHAIBHOM IeATETHhHOCTH B
oOnacTu Kaprorpaduu 1 reonHPOPMATHKI

Bnanets:
OIIK-1.3/HB3 OCHOBHBIMH METOJIaMU MaTeMaTHUECKIX U
€CTECTBEHHOHAYYHBIX 3HAHUH JIJIsl pelIeHUS 33134,
OTHOCSIINXCS K IPO(eCCUOHAIBHOM IeATeTbHOCTH B
oOnacTu Kaprorpaduu U reonHPOPMATHKI

MK OIIK-1.4 Bribupaet KOppeKTHbIE CTaTUCTUYECKHE
METOJIBI [J1s1 00pa0OTKU TaHHBIX, IPUMEHSET UX IS
CTaTUCTHYECKON 00pabOTKH TAaHHBIX HKOJIOTUYECKOTO
MOHUTOPHHIA, HUHTEPIPETHPYET PE3YIbTaThI
CTaTUCTHYECKOTO aHAIM3a

3HaThb:
OIIK-1.4/3u13 OcHOBHBIE MATEMATHYECKHUE U
€CTECTBEHHBIE METO/IbI, TO3BOJISIIOLIUE PEIIATh
npodeccruoHANbHBIC 3a/1a49H

VMeTs:
OIIK-1.4/YM3 BBISBUTH NTEpEUYCHD MOAXOISAITUX JIJIST
pelIeHUs] KOHKPETHOM 3aJ1a4ll METOJIOB MaTeMaTH4eCKOM
WHTEpIpETAIH Tpoliecca

Bnanets:
OIIK-1.4/HB3 HaBreikaMu co3maHusI MaTeMaTHYEe CKUX
MOJIEJIEeH, MO3BOJISIONINX HACIUTh PACCMAaTPUBAEMBIi
00BEKT HEOOXOAMMBIMK CBOMCTBAMH OpUTHHAIA, JIJIS
OTJIAJIKW TIPOLIETYPHI PEIICHUS 3a1a491

bazoBrrit

NJK OIIK-1.3 IIpumeHnseT mareMaTUYECKUI anmapar s
peIlIeHUs pacyeTHBIX 3a/1a4, CTPOUT MPOCThIE
MaTeMaTH4YeCKUE MOJIEIHU MPOIECCOB.

3HaTh:
OIIK-1.3/383 CniocoOsI pemieHus 3a1a4, OTHOCSIINXCS K
npodeccroHaIbHON IeATeTbHOCTH B 00J1aCTH
KapTorpaduu u reonH()OPMATUKU HA OCHOBE
MaTeMaTHYEeCKUX U €CTECTBEHHOHAYYHBIX 3HAHUHN
YMeTh:
OIIK-1.3/YM3 Hcnonb30BaTh MaTeMaTHYECKUEC U
€CTEeCTBEHHOHAYYHbIEC 3HAHUS JUIS PEIICHUs 3a/ad,
OTHOCSIIINXCS K TPOo(heCCHOHANIBHOM 1eATeNbHOCTH B
obnacTtu kaprorpaduu 1 reonH)OPMATUKHI




MK OIIK-1.4 Beibupaet KOppeKTHbIE CTaTUCTUYECKHE
METOJIBI JJ1s1 00paOOTKHU TaHHBIX, IPUMEHSET UX IS
CTaTUCTHYECKON 00pabOTKH TAaHHBIX HKOJIOTUYECKOTO
MOHUTOPHHIA, HUHTEPIPETHPYET PE3YIbTaThI
CTaTUCTHYECKOTO aHAIM3a

3HaThb:
OIIK-1.4/313 OcHOBHBIE MATEMATHYECKHUE U
€CTECTBEHHBIC METO/IbI, TIO3BOJISIONINE PEIIaTh
npodeccruoHANbHEIC 3a/1a49H

VMmeTs:
OIIK-1.4/YM3 BBISBUTD NT€pEUYCHD MOAXOISAITUX JIJIST
pelIeHUs] KOHKPETHOM 3aJ1a4ll METOJIOB MAaTEMaTH4eCKOM
WHTEpIpETAIH Tpoliecca

[ToporoBbiii NJK OIIK-1.3 IIpumeHnseT mareMaTUYECKUI anmapar s
peIlIeHUs pacyeTHBIX 3a/1a4, CTPOUT MPOCThIE
MaTeMaTH4YeCKUE MOJEIHU MPOIECCOB.

3HaTh:
OIIK-1.3/383 CniocoOsbI pemieHus 3a1a4, OTHOCSIINXCS K
npodeccroHaIbHON IeATeTbHOCTH B 00J1aCTH
KapTorpaduu u reonH()OPMATUKU HA OCHOBE
MaTeMaTH4YEeCKUX U €CTECTBEHHOHAYYHBIX 3HAHUHN

MK OIIK-1.4 Beibupaet KOppeKTHbIE CTaTUCTUYECKHE
METOJIBI JJ1s1 00paOOTKHU TaHHBIX, IPUMEHSET UX IS
CTaTUCTHYECKON 00pabOTKH TAaHHBIX HKOJIOTUYECKOTO
MOHUTOPHHIA, UHTEPIPETHPYET PE3YyIbTaThI
CTaTUCTHYECKOTO aHAIM3a

3HaThb:
OIIK-1.4/313 OcHOBHBIE MATEMATHYECKHUE U
€CTECTBEHHBIC METO/IbI, TIO3BOJISIOIINE PEIIaTh
npodeccruOHANbHEIC 3a/1a49H

3. [IIxajga oneHUBAHUSA

OrneHka

Kpurepuu onenuBanus (nepeuensb copmupobanasix NJIK/3VB)

OTIu4HO

VK-1.1 Ananusupyer 3a1aqy, BbIAEIsAS €€ 0a30BbIe COCTABIISIONINE
VYK-1.1/382 Metoauku moucka, coopa u 00padoTku nHMOpMAIIH, aKTyaJbHbIE
poccuiickue U 3apyO0ekHbIe HCTOYHUKHN HHpOpMalnu B cepe npodhecCHoHaTbHON
JeSITeIbHOCTH, METOJl CUCTEMHOTO aHaIu3a
VK-1.1/YMm2 IlpumeHsITh METOIUKH TTOMCKa, cOopa 1 00paboTKu nHMOpMaIuHy,
OCYUIECTBIIATh KPUTUUECKUH aHAIN3 U CUHTE3 UHPOPMAIIIH, ITOTyYEHHOU U3
Pa3HBIX UCTOYHUKOB, IPUMEHSATh CUCTEMHBII MOAXO/ /Ui PEeIIeHUs
MOCTaBJICHHBIX 3a]1a4
VK-1.1/HB3 Metogamu norcka, cobopa u 00pabOoTKH, KpUTHUECKOTO aHAIN3a 1
cuHTe3a HHPOpMAIK, METOAUKON CUCTEMHOTO MOAX0/1a I PeIlleHuUs
MOCTaBJICHHBIX 3a]1a4




OIIK-1.3 ITpumeHseT MaTeMaTUUECKUI anmnapar JJis peleHUs] PaCYETHbBIX
3a7a4, CTPOUT MPOCThIE MATEMATHUECKUE MOJIEIIH MTPOLIECCOB.
OI1IK-1.3/313 Crioco0s! pemieHus 3a/1a4, OTHOCSIINUXCS K IPOoQeCCHOHATbHON
NeSITeILHOCTH B 001aCTH KapTorpaguu U reonH(pOpMaTUKH Ha OCHOBE
MaTeMaTU4eCKUX M €CTeCTBCHHOHAYYHBIX 3HAHUI
OIIK-1.3/¥M3 Hcnonb30BaTh MaTeMaTU4eCKUE U €CTECTBEHHOHAYYHbIE 3HAHUS
JUISL PEeUIeHHUs 3a1a4, OTHOCSIIMXCS K MPO(heCCHOHANTBHOM NesTETbHOCTH B
oOnacTu Kaprorpaduu U reonHPOPMATHKI
OIIK-1.3/HB3 OCHOBHBIMH METO/IaMU MAaTEMaTHUECKUX U €CTECTBEHHOHAYYHbIX
3HAHUH U1 peleHNs 3a1a4, OTHOCSIIUXCS K MPo(ecCHOHaIbHOM 1eATeTbHOCTH B
oOnacTu Kaprorpaduu 1 reonHPOPMATHKI

OIIK-1.4 Beibupaet KOppeKTHBIE CTATUCTUIECKUE METOIBI 1T 00pabOTKH
JAHHBIX, IPUMEHSAET UX JUIsl CTATUCTUYECKOH 00pabOTKU JaHHBIX SKOJIOTHYECKOTO
MOHUTOPHHIA, UHTEPIPETUPYET PE3yNbTaThl CTATUCTHUECKOTO aHAIM3a
OI1IK-1.4/383 OcHOBHBIE MATEMAaTHUYCCKHE U €CTCCTBEHHBIC METOIBI,
HO3BOJISIONIME pelaTh NPodeCcCHOHANbHBIE 3a]a4l
OIIK-1.4/YM3 BbIsSBUTH MepedeHb MOAXOIANINX IS PEIICHUS KOHKPETHON 3a1a9H
METOJI0OB MAaTEeMaTHYECKON MHTEPIIPETALUH ITpoLecca
OIIK-1.4/HB3 HaBrikaMu cO3JaHMS MaTEMAaTHIECKUX MOJAEIEH, MO3BOJISIOINX
HaJIeJIUTh PacCMaTpUBaEeMblii 0ObEKT HEOOXOJUMBIMH CBOMCTBAMU OpUIHHANA, IS
OTIIAJKH NPOLEAYPhI PELLICHUS 3aJa4u

Xopouio

VK-1.1 Ananusupyer 3aaqy, BbIAEIsAS €€ 0a30BbIe COCTABIISIONINE
VYK-1.1/382 Metoauku noucka, coopa u 00padoTku HHMOpPMAIIH, aKTyaJIbHbIE
poccuiickue U 3apyO0ekHbIe HCTOYHUKHN HH(pOpManuu B cepe mpodhecCHoHaTbHON
JeSITEIbHOCTH, METOJI CUCTEMHOTO aHaIu3a
VK-1.1/Ym2 TlpumeHsITH, METOIUKH TTOMCKa, cOopa 1 00padoTKu nHMOpMaIUH,
OCYUIECTBIIATH KPUTUUECKUHN aHAIN3 U CUHTE3 UHPOPMAIIIH, [TOTyYEHHOU U3
Pa3HBIX HCTOYHHUKOB, MPUMEHSATH CUCTEMHBII MOAXO/ JUIS PEeIIeHUs
MOCTaBJICHHBIX 33]1a4

OIIK-1.3 [IpumeHsieT MaTeMaTUYECKUN anmapar JJis peUIeHUs] paCU€THBIX
3aJa4, CTPOUT MPOCThIE MAaTEMaTUYECKHE MOJIEIH MTPOLIECCOB.

OIIK-1.3/313 CniocoOsbI pemeHus 3a1a4, OTHOCSAITUXCS K MPo(dheCCHOHATbHON
JeATeTLHOCTH B 0071aCTH KapTorpaduu 1 reonH(HOPMaTUKH HA OCHOBE
MaTeMaTHYEeCKUX U €CTECTBEHHOHAYYHBIX 3HAHUHN

OIIK-1.3/YM3 HMcnonb30BaTh MaTeMaTHYECKUE U €CTECTBEHHOHAYYHBIC 3HAHUS
JUISL pEIIeHHUs 3a]1a4, OTHOCSIIUXCS K MPO(PEeCCUOHATbHON AesITEIbHOCTH B
obnacTtu kaprorpaduu 1 reonH)OPMATUKHI

OIIK-1.4 Beibupaet KOppeKTHBIE CTATUCTHIECKUE METO/IBI 11T 00pabOTKH
JTaHHBIX, IPUMEHSIET UX JIJISl CTATUCTUYECKON 00pabOTKH JaHHBIX SKOJIOTUYECKOTO
MOHHUTOPUHTA, UHTEPIIPETUPYET PE3YNIBTAThl CTATUCTUUYECKOTO aHAIN3a
OIIK-1.4/383 OcHOBHBIE MATEMAaTHUYCCKHE U €CTCCTBEHHBIC METOIBI,
MO3BOJISIOIIUE peniaTh NpodeccruoHalbHbIE 331a41
OIIK-1.4/YM3 BbIsSBUTH MepeveHb TOIXOIANINX IS PEIICHUS KOHKPETHON 3a1a9H
METOI0B MaTeMaTU4YE€CKON MHTEPIPETALIUU IIpoIecca

VYnosierBopuTe
JIBHO

VK-1.1 Ananusupyer 3a1aqy, BbIAEIsAS €€ 0a30BbIe COCTABIISIONINE
VYK-1.1/382 Metoauku noucka, coopa u 00padoTku nHMOpPMAIIH, aKTyaJIbHbIE
poccuiickue 1 3apyO0ekHbIe HCTOYHUKHN HHpOpMannu B cepe mpodhecCHoHaTbHON
JeSITeIbHOCTH, METOJl CUCTEMHOTO aHaIu3a

OIIK-1.3 [IpumeHsieT MaTeMaTUYECKUN anmapar JJis peUIeHUs] paCU€THBIX
3aJa4, CTPOUT MPOCThIE MAaTEMaTHYECKUE MOJIEIH MTPOLIECCOB.
OIIK-1.3/383 CniocoOsbI pemieHus 3a1a4, OTHOCSIIUXCS K MPpo(dheCCHOHATBHON
JeSATeTLHOCTH B 0071aCTH KapTorpaduu 1 reonH(OPMAaTUKH HA OCHOBE
MaTeMaTHYEeCKUX U €CTECTBEHHOHAYYHBIX 3HAHUHN




OIIK-1.4 BeiOupaeT KOppeKTHbIE CTATUCTHYECKHUE METOBI AJIsi 00pabOTKH
JTAHHBIX, IPUMEHSIET UX JIJISl CTATUCTUYECKON 00paOOTKH JaHHBIX IKOJIOTUYECKOTO
MOHHTOPUHTA, UHTEPIPETUPYET PE3YIIBTATHl CTATUCTUIECKOTO aHAN3a
OIIK-1.4/313 OcHOBHBIE MATEMAaTHYECKHE U €CTECTBEHHBIE METOIEL,
MO3BOJISIOIIUE periaTh NpohecCuoOHAIbHEIC 3a/1a49H

Heynosie- Pesynbrarsl 00yueHust He cOPMUPOBAHBI HAa JOCTAaTOYHOM YPOBHE

TBOPUTCIILHO

4. KoHTpO/IbHBIE MEPONPUATHS MO JUCHUILINHE

Bun xonTpos ®opma KoHTpos1/OLIEHOYHOE CPEACTBO

Texkyuui KOHTPOJIb Pemntenue 3agau

KonTponbhas pabota

[TpomexyTouHas KontponbsHas pabora
aTTecTanus DK3aMeH
Bua koHTpOJISI/ HCOIB3yeMble
Ne HaumenoBanue pasiesa Kourtpoaupyem OlICHOYHbIE MATEPUAJIBI
n/n bie U1K T . TIpoMexyT.
eKymHH arTrecranus
1 |BBeneHue B MaTeMTandeCKUi VYK-1.1 Penrenue 3amay OK3aMeH
aHaIu3 OIIK-1.3
OIIK-1.4
2 | Auddepenunansaoe ucunciaenne |YK-1.1 Pemenue 3anau OK3ameH
byHkm# onHOM nefictButensHoi |OITK-1.3
[IEPEMEHHON OIIK-1.4
3 |HNHTerpanbHOE UCUHUCIICHUE VYK-1.1 Penrenue 3amay DK3aMeH
(GbyHKIIUM OHOW TIEpeMEHHOM OIIK-1.3 KontpomnsHnas padota
OIIK-1.4
4 |BekropHas anrebpa u YK-1.1 Pewenue 3amau DK3aMeH
aHAJINTUYECKAsl TEOMETPUS OIIK-1.3
OIIK-1.4
5 |DnemenTs MTUHEHHON anreOphI VK-1.1 Penrenue 3amay DOK3aMeH
OIIK-1.3 KontponsHas padota
OIIK-1.4
6 |duddepennmansuoe ucuncnenue |YK-1.1 Pemenue 3anau DK3aMeH
(byHKIUI HECKOIBKUX OIIK-1.3
IIEPEMEHHBIX OIIK-1.4
7 |Kparabie nHTErpaIbI VK-1.1 Pemenue 3amaq DK3aMeH
OIIK-1.3
OIIK-1.4
8 |Onementsl BekTopHOro aHanusza. |YK-1.1 Pemenue 3amau OK3ameH
KpuBonuneiinsie u OIIK-1.3 KontponwsHas pabora
AO0BEPXHOCTHBIE UHTETPAJIbI OIIK-1.4
9 |Panp1 VYK-1.1 Penrenue 3amau DK3aMeH
OIIK-1.3
OIIK-1.4
10 |Auddepennunansasie ypaBuenus |YK-1.1 Pemenue 3anau DK3aMeH
OIIK-1.3 KonTponbhas pabota
OIIK-1.4

S. IlopAaok npoBeaeHUs MPOMEKYTOYHON aTTeCTAlUN




[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».

Ilpomesxcymounas ammecmayus.: Ixkzamen, 1 cemecmp.
IIpomedxcymounasn ammecmayus: IK3ameH, 2 cemecmp.
Ilpomesxcymounas ammecmayus.: IK3amen, 3 cemecmp.

IIpomedxcymounas ammecmayus: Ik3ameH, 4 cemecmp.

6. OneHo4YHbBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS

Pa3zoen 1. Beeoernue ¢ mamemmauueckuil anaius
Koumponupyemvie M/[K: OIIK-1.3 OIIK-1.4 YVK-1.1

Tema 1.2. @yukyuu 0OHOU nepemeHHOU
dopma KOHTPOJIS/OIIEHOYHOE CPpeaCcTBO: PenieHue 3amaq
Bomnpocwi/3ananus:
1. Haiinute obnacts onpeaencHust GyHKIUN

Iy

X' —10x+24 )
2. Onpenenure, sSBISETCS U JaHHAS (QPYHKIMS YETHOW, HEUETHOW Win (yHKIHEH 0OIIero
BUA

y= ‘\'—15|—|\'—15‘

3. IMocrpoiite rpaduku pyHKIUI

y=PRx+1+x-1|, y= |a1‘csi11 2 |\|| - g .

4. Onpenenure, SABISETCS JIU JaHHAS (QYHKIUS TEPUOANICCKON, M HAMIUTE €€ HAMMCHBIITHI
MTOJIOKUTEIIbHBIN TIEPHOJI, €CJIH OH CYIIECTBYET

v="Tsin3x +cos3x

Tema 1.3. Ilpedenvi
®dopma KOHTPOJIS/OIIEHOYHOE CPpeaCcTBO: PenieHue 3amaq
Bomnpocwi/3ananus:



1. I/ICXOILSI H3 OIIPCACIICHUSA IpCaciia YHCI0BOM MMOCJICA0OBATCIbHOCTHU, JOKAXHUTEC, YTO

3m+n+l 3
lim ———=—.
= dntipel 2

2. Bbruucnaure npeaensl:

- kT
. 2n+n+5
a)lim| ———
m==o| It +n+1

. 6) lim Nt 3 +40n 2.
’ ;a—y—xaf.'nsf_'_r)_ fn—2

i 1[1+3n]3—27r13.

7 (1+4n)" + 2n’

3]

ntl

_(2+an’ )T
B) lim - n,
== 5+8n‘l

J(n+2)=(n+1)n
n(n+1)!

42n—1 + a2n

e) lim ——::
=+ ") P 54]?

Tema 1.4. Knaccugurayus 6eckoHeuno mManwvix u 6eCKOHeuHO OONbUUX GeTUYUH
dopma KOHTPOJIIS/OIIEHOYHOE CPeaCcTBO: PeneHue 3amaq
Bomnpocsi/3ananus:
1. BerarcnuTe mpeensl, UCTIOIb3Ysl YKBUBAJICHTHBIE OECKOHEUHO MaITbIe:
o SRX )

: arct Sx'
: ©)lim = B)lim g _
w0 o _] 0 T g

. 2tg?3x
a)lim g—
*=0 Ay aresin x

si.u:r_l

r)lim

. l+c052;n
&) lim———

=0 In(1+arctg 6x)

. in%
arcsml\'-[em * —1] Y1

e Tlg'} J1—cosx (\fm—l]

: e)lim :
=l Inx

. sin3zx
)hmM;

1
. [1+sinxcos3y \arx
3)lim) ——

x—}% tz 2rx =25in8rx l1+sinxcos2x

n) lim x(In(x+3)-Inx).

]

2. Beruncnure npenensl:

Y —4x?-3x+18 x4t +2x+1 Cosxt o2 -3t 41
a) lim— 0)lim —————  : B)lim——— :
3 Y —5x? +3x+0 e 2x-1 —=E T —xT+x+12
X +13-2-Jx+1 . sinsx
r)li 1,—; o) llm[ql'x‘ —5x+6-— ] e)lim
a—33 x =90 =T J T Slrl.}\
g 200 —x+1 = lncosZt 1+sinx —cosx
é)lim| ——— ~ &) lim———— -
== 23741 _ 0 [n cos5x T—>ﬂl+sm31—cos.h

) llnlsln—2t2E
=1 2 4

Tema 1.5. Henpepvignocms ¢hyHxyuil
dopma KOHTPOJIs1/0LIEHOYHOE CpelicTBO: Pemenue 3amay

Bomnpocwi/3ananus:
1. Uccnenyiite nanuble ()yHKLIMU HAa HEMPEPHIBHOCTh, HAWIUTE TOUYKU pa3pbiBa, yCTAHOBUTE
WX POMA, HAWIWTE CKAYKM B TOYKAX pas3pblBa IMEPBOTO poONa, MOOMPEASIUTE (PYHKIHUIO IO

HENPEPBIBHOCTH B TOUKAX yCTPAHUMOTO pa3pblBa:
[|‘t|‘t opux <2,
¥+2, mpuxz= 2

a)f(x)= 21_4; 6}_}‘[x]=arcctg%; B) f(x)=

Jsmx TpH X #0. sin|x|
1) f(x)= m) flx)= err,




EN AR L B - YRR -
12. TIpH x = 0;

2. Beruucnure npenensl:

X — 1
- 6) lim - l: B) lim arctg——;
1 T—>:|_|‘ | 1= 1—x

2-5%

a) lim
=z

|r—l|—1 mpHx =2,

T) lim f(x). ecmn f(x)=19,2_»,
2% 1 . OpHY >2;
x-2
sml x <0
I) li_gl_f[x]. ecmn f(x)= x’ PRt
o sin.x, mpH x > 0.

Paszoen 2. /lupghepenyuanvrnoe ucuucienue Qynkyuu 00HoI 0eicmeumenbHou nepemenHol
Koumponupyemwvie U/IK: OIIK-1.3 OIIK-1.4 YVK-1.1

Tema 2.1. Ilpoussoonas u ougpepenyuan
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:
1. Haitnure npou3BoaHy0 QPyHKITUH

y=Ig ,“;5]—3 X+5.
¥ —10x+24

Tema 2.3. OcHogHbie meopembl 0 Ouppepenyupyemvix QyHKYUsx
dopma KOHTPOJISI/OLICHOYHOE CPeACTBO: Penienue 3anaq

Bomnpocsi/3ananus:
1. CocraBbTe ypaBHCHUsI KacarelbHON W HOpPMAH K rpaduKy 3aJaHHBIX (PYHKIIHI B TOUKE,
CCJIn
a)y=In(sinx+2cosx), ¥, =%;

B)x +3xv' —Imy=x+3, x,=Ly,=1 B)x=2+t>, v=3t+t,

t,=1.

2. Beruucnure npez[em;l WCTIONB3Ys NMpaBuiio Jlonurans
) —1l+knx In{x-2 . .
a)hmTi o) li 11[7,]; B)limarcsin x - ctgy;

r—1 75 -7 T—hln[e- _e‘] x—0

3 Y R
. = . a1 —Zarctg x . . R
) lml(coslt]r' ;o) lim s—g; e)lim YxIn" x; &) lim 3x;
a0 X3 = ¥—=0+ X—3 4
e —1

}K}lim[tgx]zr_ﬁ: 3]11111 \/—
.'c—}i: a1 1— '\/{_

2

; 11}limsin[x—3]tgﬁ.
] 6

Tema 2.4. @opmyna Tevinopa
dopma KOHTPOJIs1/0LIEHOYHOE cpelicTBO: Pemenue 3amay
Bomnpocwi/3ananus:
1. ITons3ysics popmymnoit Teitnopa, muueapusyiite GyHKINIO

v=¢"", ecmn x,=0.



2. Paznoxure QyHkimio no Gpopmyne Teinopa, ecnu

. 2 T
y=06sinx+x", ecum X, =E'

Tema 2.5. Hccneoosanue @yukyull npu nomouwju npou3e00HbIX
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:

1. Uccnenyiite PyHKIMIO HA SKCTPEMYM
4x

,1.: 7
1 +4

2. Uccnenyiite GyHKIUIO U TOCTPOTE ee rpaduk

Pazoen 3. Humezpanvnoe ucuucienue lyHKyuu 00HOU nepemeHHol
Koumponupyemvie M/[K: OIIK-1.3 OIIK-1.4 VK-1.1

Tema 3.1. Ilepsoobpasnas u HeonpedenenHbvlll UHMeZPall
dopma KOHTPOJIs1/0LIEHOYHOE cpelicTBO: Pemenue 3amay
Bomnpocsi/3ananus:
1. Haligurte ciemyromue HHTErpaibl
: -1 CP 2 :
; (25 - ¥5%) 1
1. 2 —x3 .t+—]dt‘: —d; [T——]df;
oo P o2

_{[2tg x+3ctgx)’ dx.

[

_{ XA 67 + 1,

3. j- 1.f.i‘c ; _F (4-3x)dx : I dx ) I xdx
X' —6x Ysxt+6x+18 4 _gr—3x7 Y 2-11x+ 37

4. .[ e 2dv .'.j dx LI dx i J‘L

NI6-¢ e+l i faxee 1 7 (x-2)V2x+ 4
< 2 pe (22 x L opxidx, 2 . aed
5. I[J.t X ]cosz,xdt. j,\ In* (x +1)dhx: j - j[e +4]sm3.1dt.

jm‘csin (3x+1)dx.

Tema 3.6. Onpeodenenuniii uHmezpan u e2o ceoUcmad
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:
1. Ucxons u3 onpeneneHus OnpeeIeHHOro HHTerpasa, BBIYUCINTE

-
2

I.ﬁa‘r _

-1

Tema 3.7. Bviuucnenue onpeoenennoco unmezpana
dopMa KOHTPOJISI/OIICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:



1. BLI‘II/ICJII/ITG cne;[yionme I/IHTerpaJILI
9 = s

a]IcosSxdx Ie gdx Ix 1+ % dv I
1 x4/1—1n’ 1
1

1 . 5 R 1 _x
6]][4—,r]cosidv: J.lni[.%x+2]df; I(S—2.r]e ey I.\:-arctgxd\';
=3 3 2 2 [V 0
. j dx . : dx ]
FYorl—x+l {(x+1) (P +4) L(x-1)(x+2)

B}j-3x4+3x2+] J3- 237+ 4

1 +2x+3 S8y—1"—15 X —4x"+3 5
3
2 cosx Tdn'y . (letex)dx O
p.)J O J‘an:ai _{ﬂ Isin.tsinj,tdt;
8in”x+1 5 COS™ X 5 sinlx 5
6

m g T+~/x+1 , ¢
e}£ ’[\I“L+l 1m JO.1+J2H1 -[\/5 4x

Tema 3.8. Hecobcmeenmuvie unmezpavl
dopma KOHTPOJIS/OIIEHOYHOE CPpeaCcTBO: PenieHue 3amaq
Bomnpocsi/3ananus:

1. Beraucaure CJICOAYIOIINC HECOOCTBEHHBIE HUHTCrpajibl UK JOKAKUTC UX pACXOAUMOCTDH

Tema 3.9. ['eomempuyeckue npunodicerus OnpeoeireHHo20 uHmezpand
dopma KOHTPOJIs1/0LIEHOYHOE cpelicTBO: Pemenue 3amay

Bomnpocwi/3ananus:
1. Beruucnute miomaas GUrypsl, OrpaHHuYEeHHON acTpOUa0i
[.\I = CCIFS; I.
1‘1‘ =sin’ .

2. Beruncnure JJIMHY OJHOMN apKu IIUKIOUIbI
X =f—sinf,
¥ =1-—cosft.
dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora

Bomnpocwi/3ananus:
1. Haiigure cienyromnye HHTErpaibl:

) . ) 3.
. [_\_;_2_‘_4_2_‘_:_5_‘_‘_?_\__9(&: J-z.x +.\,+ldﬁ
- - B 3
x(x+3)(x-1) ¥ (x+1)

(2x+5)dx
e I . - .
+x+1 (\ +x+"] (x"+3x)(x" +x+1)

I 2 +7x +Tx+9
(x?

dtgx -5

3 .
4eosx—sm2x+1

7. [Cesx-smx . .[0055 xsin® xdx; j'

“ (l+sinx ']:

dx:

[ sin3xsin7rcosTrdr



J BLLL A SLLL J A WA LR

fx—1 . 5 .
. I{[F_S“f;d“ j 4+=,f > . j[lz_f+5_r‘—2_]dr:
2{/_1?+4 - . [_1-_113 Xt +5x+4
x—1+3

_[ 16— 2 d.

2. Boiuncnure o0beM Tena, MOJy4eHHOTO BpalleHHeM (PUTypbl, OTPaHUYEHHOM CIIEAYIOIUMU
JUHUSAMH BOKpyT ocu Oy

Pa3zoen 4. Bexmopuasa anzeopa u anaiumuyeckan 2eomempus
Koumponupyemvie U/IK: OIIK-1.3 OIIK-1.4 YVK-1.1

Tema 4.2. Bekmopuoi
dopMa KOHTPOJISI/OIICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:

1. Pemute 3apauy
Iycts 4=(3.4,-1). B=(2.4.2), C=(5.6.0), D:(ll—3.—l2] B

HEKOTOPOM IPaBOM OPTOHOPMIIPOBAHHOM perepe [O. €. €, é] :

3
a) HaiiinTe KOOpIMHATE! BeKTOpOR 4B, BC , AC , AD, BD, CD,
X MOJIYIII Il HAMPABILIONTIE KOCHHYCEI.

6) Haiimure KOOPIHHATEI BEKTOPOB AB-2BC+4DA I
74B - AC +3D4 .

B) HaiimmTe yron MexIy BeKTOpaMil 4B 1 AC .

r) Hailnre npoexmmo BekTopa AD Ha BeKTOp AB .

1) Haiinnte xoopmumaTtel Toukn M, menameil oTpesok [AB] B

oTHOLIeHHH 2:1.

e) JIoKaXNTe HEKOJLTHHEAPHOCTE BEKTOPOB AB , AC U BBIMICITITE
mwromans TpeyroasHnka ABC .

é) BerancanTe AAIHY BRICOTH TpeyronbHnka ABC, ONMyIeHHYIO 13
BepmmHEel 4 .

%) JIOKaX1Te HEKOMIUTAHADHOCTL BEKTOpOoB AB, AC, AD m

BEITICIIITE 00beM mupamuaer ABCD .
3) BrriennTe mIomank cedeHIs, IPOXOIdInero depes pedpo [BC ] i
pepmmnsl A n D mupavumer ABCD.

1) Beraneante anmnHy BeIcOTEl mupamunel ABCD, omymennymo u3

BepmmHEl D .

Tema 4.4. Bekmophoe u cmewanHoe npouszgedeHue 6eKmopos
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemenue 3ama4y
Bonpocsi/3ananus:



1. Beruucnure MOIy/b BEKTOPHOTO MTPOU3BEACHUS B KAHOHHUYECKOM Oazuce
[35—5. 3('_.+(_?],

ecin a=2i +2}—E, Ez—j—k , =57 -2k

Tema 4.7. Obwas meopusi KpUsbIX 8Mopo20 NOps0Ka
dopma KOHTPOJIs1/0LIEHOYHOE cpelicTBO: Pemenue 3amay
Bomnpocsi/3ananus:
1. Haligute koOpAMHATHI LIEHTPA U PagyC OKPY>KHOCTH
x? +y? —10x + 4y +20 = 0.

Tema 4.9. Ilpamas 6 npocmpancmee
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:
1. Pemute 3apauy
Oycte A=(3.-15). B=(2.-1..4). C=(4.0.5). D=(L0.4) =

HEKOTOPOM TIpaBoM opToHopMiposarHoM pernepe (O, 8, &, & ).

a) Hammmnre ypaBHEHIIe UTOCKOCTH ( ABC ).

0) Hamnmmite KaHOHNYECKHe VpaBHEHNS MpsaMoil /, MpoXomdmeil
Tepes Touky ) meprneHmNnKyIapHO IIOCKOCTIH ( 4B C).

B) Hammmnre KaHOHNYECKNE YpaBHEHIA IPSAMOH , , IIPOXOIAIIeil

gepes Touky ) mapamiensro npamoii ( AB).

1) Beiuncimre pacerosane ot Toukn D 1o miockocTn (ABC) .
1) Beramcne paccTosnie oT Toukn L) 1o mpamoit (AB] )

e) BEMMICINTE paccTOAHIIE MEAKILY IPAMBIMIT [ 11 [AB] .

&) Hammmmiire ypaBHeHte mmockoctit /7 | mpoxonameii depes Touxy [

ImapauielbHO IINMTOCKOCTH (ABC] .

;&) Hammmmnre ypaBHeHHe ImockocTH (| mpoxopsmiell depe3 TOUKy

D nepneHmnkynspHO IIOCKOCTH (4BO).

3) Hammmre IapaMeTpIMEeCKIIe I KaHOHHYECKIIE YPaBHECHIIA HpﬂM.OfI

mepecedeHns mIockoctell 7 u (Am

Pa3zoen 5. dnemenmot 1uneiinoi anzedopot
Koumponupyemvie U/IK: OIIK-1.3 OIIK-1.4 YVK-1.1

Tema 5.1. Mampuywl
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:
1. Berancaure

A+3B-10C =n 141+3BL+0 ecIn A:(% é g ﬂ



l‘.f o J'_.f

Tema 5.2. Onpedenumenu
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:
1. Beruuciaure onpeaennTenu

354 7| |1 23 4
912 61 1} @431 98-5-8 (3456
a}_zls‘lo)o—l—l: 013.,13 3 2_3_4 5 6 7 9-
1=3 1] BO1 g 7 2 _s 31235542

Tema 5.4. Obpamuas mampuya u npasuio Kpamepa
dopma KOHTPOJIs1/0LIEHOYHOE cpelicTBO: Pemenue 3amay
Bomnpocsi/3ananus:
1. HaiinuTe nmpucoemHEHHYIO 1 00paTHYIO0 MaTpHIIbI, €CIIH

) 123 121 11 -1
a)A=[43J;6}A: 2020 eya=|211 4= 111 |
311 112 1101

Tema 5.5. Jluneiinvie npocmpancmea
dopma KOHTPOJIs1/0LIEHOYHOE CpelicTBO: Pemenue 3amay
Bomnpocsi/3ananus:
1. Pemure 3amauy

Bektop xe7° B Oasuce e=(G.&. &) mMeeT KOOPINHATHI

(3. =5. 4). Haiignre KoOpANHATE! yKa3aHHOTO BeKTopa X B Gasmce

2

3’2[?@'-_{], ecn g =2 +2,+3g, @& =3g+2e +4¢g,
e, =2¢ -3¢ +8.

2. Pemure 3amauy

Haitznre MaTpmubl mepexona oT Gasuca €=(8, &, §) k Gasicam

r p— L4 —_r — —_—n
€ :(31 -6, 33] ue :(91 . €y, 8 )5 a TAKKe KOOPIIHATEI BEKTOPA

p— J— — J— LU
X=¢+2e,te B Gasmcax e m €, ectm & =38,+28 +38,,
2 =-4g -3e,-5e,, @& =5g+e,-8 u @ =28+28-—

L L
& =78 -8 +78 & ——F +28 +2&
e, =2e—e,+2e,e =—-e+2e+2e.

P

Tema 5.6. Cucmembl TUHEUHbIX YPAGHEHUL
dopma KOHTPOJIs1/0LIEHOYHOE cpelicTBO: Pemenue 3amay
Bomnpocsi/3ananus:
1. MaTpu4HBIM METOAOM PEUIUTE CUCTEMBI
X tx —x =0, [2.1‘1 — 3x, + 3xg

a)-] X, —xX, +x5 =202y, - x, + x
-+ .+ =4 Y. + v 4+ T

I
SN



L_"l T Ay T Ay — L.\.l T Ay TRy — U,

x +2x, +3x; —2x, = 6,
B) 2 — x, —2x; —3x, = §
3, +2x, — x; + 2x, = 4,
2x, —3x, + 2%, + x, =8,

2. Metonom ["aycca pemmre cuctemMbl

8x, + 6x, + 5x; + 2x, = 21,
Jx, + 3x, + 2x;, + x, =10,
a)id4x, + 2x, + 3x, + x, = 8,
3y, + 5%, + 1x; + x, =135
Tx, + 4x, + 5x; + 2x, =18
X -2y +x +x, —x =0
2+ x, — X —x, + x5 =0,
X, + 7x, —5x; —5x, + 5x; =0,
3r, —x, 2+ x —x =0

12x, + 14x, — 15x; + 23x, + 27x; =5,
16x; + 18x, — 22x; + 29x, + 37x; =8,
18x, + 20x, — 21y, + 32x, + 41x; =

10x;, + 12x, — 16x; + 20x, + 23x;

X o— 2x, + 33, — 4x, + 2x, = -2,
X+ 2y, — X - x; = =3

B) X - X + 2x - 3x, = 10,
X — x o+ ox, — 2x; = -5,

2x, + 3y, — 1, + ox, +4x, = 1.

Tema 5.7. Dnemenmul meopuu K8AOpAmMu4Hsvlx hopm
dopma KOHTpoJIs1/0o1eHoYHOE cpenicTBO: KoHTponbHas paboTa
Bomnpocski/3ananus:
1. Haiigure oOriee pemieHre OMHOPOJHON CUCTEMBI IMHEHHBIX alreOpanyecKkux ypaBHEHUH,
a TaKk)Ke pa3MEepHOCTD €€ MPOCTPAHCTBA PEIICHUH U PyHIAMEHTAIBHYIO CUCTEMY peIICHUI
6x; —9x, +21x; —3x, —12x; =0,
8x, —12x, +28x; —4x, —16x; =0,

2x, —3x%, +Tx; —x, —4x, =0,

2. Pemure 3amauy
Haitmure matpumy omepartopa f:7 — 7 B Oasmce 8'2[51,. §;J~ 53’] :

ectn B OGasnce €=(8, &.8&) ero MaIpuma IHMeeT BIHI

0 -1 3
A=|-4 0 2 n g =2g+3g,+z, e =3¢ +4¢e +¢,
0 -1 2

— — — —
- 2 2
e, —e +2e +2e,.

Pazoen 6. /lugpgpepenyuanvnoe ucuucnenue QYynkyuii HeCKOIbKUX NEPEMEHHBLX
Koumponupyemwvie U/IK: OIIK-1.3 OIIK-1.4 YVK-1.1

Tema 6.1. @yHKYUU HECKOTLKUX NEPEMEHHBIX
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemenue 3ama4y
Bonpocsi/3ananus:



1. Haligute u nu3o6pasute o0nacTs onpenencHus GyHKIUN

z=,fsin ;‘I’[_\': + 17 ] .

Tema 6.2. Ilpoussoonvie u oughgheperyuanvl hyHKyuu HeCKONbKUX NepeMeHHbIX
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:

1. Haiigue 3Ha4eHUsT YaCTHBIX MPOU3BOAHBIX (DYHKIIMH A0 BTOPOTO MOPSIKA BKIIOYUTEIHHO
B TOYKE

(1 z= oy 2
A_k?l , BCIHIL Z =+f2XV+ 1 .

Tema 6.3. J[ugppeperyuposarue croxicHvix u HesABHLIX PYHKYULL
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:

1. Haitnure nmpon3BOAHBIC HESBHO 3aIaHHON (DyHKIIUH

Tema 6.4. ['eomempuuecKkue NPUIONCEHUA YACMHBIX NPOU3BOOHBIX
®dopma KOHTPOJIS/OIIEHOYHOE CPeaCcTBO: PenieHue 3amaq
Bomnpocsi/3ananus:
1. Haligute ypaBHEHHUs KacaTeJIbHOM INIOCKOCTH U HOPMAJIU K TOBEPXHOCTH

X
z =arctg| — | B Touke M, = I/1; 1, E] :
y \ 4

Tema 6.5. Dxkcmpemym QyHKYUU HECKONbKUX NEePEeMEHHbIX
®dopma KOHTPOJIS/OIIEHOYHOE CPeacTBO: PenieHue 3amaq
Bomnpocsi/3ananus:

1. Uccnenyiite Ha 3KcTpeMyM (DyHKITHIO
z=(2x-x%)(29-27).

Tema 6.6. Cranapuoe none
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:
1. Pemute 3apauy

u . X
Hairmmre Yoo MeXOy TIpaaleHTaMIl (by}IKL'[I]II = 31‘35111[ ] B
X+Vv

TouKax M, =(1, 1) 0 M, =(3, 4), a TakiKe [IPON3BOIHYIO (QYHKIIIH - B

TOYKE M, [0 HalIpaBICHIIO K TOUKE M , .

Pazoen 7. Kpamnuvie unmezpanoi
Koumponupyemvie H/[K: OIIK-1.3 OIIK-1.4 YVK-1.1

Tema 7.1. /leotinoti unmezpan
®dopma KOHTPOJIS/OIIEHOYHOE CPeaCcTBO: PemeHue 3amaq
Bomnpocwi/3ananus:



1. B naHHOM NIOBTOPHOM HHTETpajle MU3MEHHUTE IOPAIOK HHTETPUPOBAHUS.

00J1aCTh HHTETPUPOBAHMUSL.

R P ATy
_Ff?.‘" _[ Flxey)de+ | dy j. F(x,y)de

1]

Tema 7.2. Tpotinoti unmeepan
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:
1. Beruucnure TpoitHOM UHTErpan

[[[(5% +%° —z) v, tne ¥ 0<x<2. ~1<y<0, 0<z<1.
.

Tema 7.3. Ilpunoosicenus Kpamuvix uHmMepaios
dopma KOHTPOJIS/OIIEHOYHOE CPeaCcTBO: PenieHue 3amaq
Bomnpocsi/3ananus:
1. Berarcnute 00beM Tela, OrpaHUYEHHOTO TTIOBEPXHOCTIMU
x4yt =%:2. X eyi= %:. x=0, y=0 [.TEO. _1’20].

= 1Uxz — JId.
roe =10 ILIIOTHOCTE TeJIa

2. BbIYnCIUTh MacCy MmIacTUHBI D, OrpaHMYeHHON JTaHHBIMU KPUBBIMU
_\': + .1': = l= _\': + .1": =16= .TZO.. 1.:0 (:\-20.. 1.20}

3y +x

roe M= -
X+

— [IOBEpPXHOCTHAaA ILNTOTHOCTB.

N3o0pasute

Pazoen 8. Inemenmot 6EKMOPHO20 anajiuia. I(puwﬂuueﬁuble U A0BEPXHOCHIHbIE UHmMeZPpalbl

Koumponupyemovie U/IK: OIIK-1.3 OIIK-1.4 YVK-1.1

Tema 8.1. Dnemenmur meopuu nous
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:
1. Pemure 3apauy
Henmonesya dopmymy OcTporpaackoro-I'aycca, HallINTe ITOTOK
BeKTOpHOTo moms d=(xv+3'+z)i+(xz+3z)j+(x" +xz)k wepes

3aMKHYTYI0  [IOBEPXHOCTh,  OOpa30BaHHYIO  IIOBEPXHOCTAMI
wi+1i=4, z=0 u =1 (sopmans BHeIIHAS).

Tema 8.2. Kpueonunetinvie unmezpanvi
dopma KOHTPOJIs1/0LIEHOYHOE cpelicTBO: Pemenue 3amay
Bomnpocsi/3ananus:

1. BorurcnuTe KpUBOJIMHEWHBIN UHTErPal

J‘(‘l'-\jg+‘1'2 +2x]d} ,

rme L — otpesok mpamoii, saxmoTennsrii mexmy toakama A=(0.0]

n B=(21).

Tema 8.3. Ilosepxrnocmuvie unmezpanvl



dopma KOHTPOJIs1/0LIEHOYHOE cpelicTBO: Pemenue 3amay
Bomnpocsi/3ananus:
1. BerurcnuTe MOBEpXHOCTHBINM MUHTETpall
II.u:a& ,Toe S= {[.t‘._‘.-‘. z)fx+y+z=Lx20,y20,z2 0} .
5

dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Pemure 3apauy

Breracamnre I_1’rf€(fl’, roe obmacte ) orpammdeHa JIHMHIIAMIT

vi-2y4+x=0, ¥y -4y+xt =0, 'T:-T\-: ,1"':-\"\6 .
3
2. Boruncnure TpoﬁHoﬁ UHTETpall
” vizch(xy)dxdidz, rme ¥ orpaHNYeHO  MOBEPXHOCTAMH

Pazoen 9. Paowv
Koumponupyemvie H/[K: OIIK-1.3 OIIK-1.4 YVK-1.1

Tema 9.1. Yucnosvie psowvl
dopma KOHTPOJIS/OIIEHOYHOE CPpeaCcTBO: PenieHue 3amaq
Bomnpocsi/3ananus:

1. Haligute cymmy psana
= 9%
—aAn* +8n-5

2. UccnenyiiTe CXONMMOCTD PAJIOB

a}inl

Tl

1 B
— +3 M) n+3
e —11 6)Y t _; B)S =" r arcsin ] :
} Z g3 Z n"’ )Z n+5

el r=1
)

H)Zn[ ] e}f (2n° +”]‘; f‘f)i( 3 o2

—_—
oy — —(n + 2}ln‘ n

2n+1 ,,_1 (

}Z (51+8) ]11’[5 3+8‘3)Z[ ]nﬂ (n+1)n m 3 (-1

H=l =l In+1 ]
Tema 9.2. @yuxyuonanroHvie psodbl
dopma KOHTPOJIs1/0LIEHOYHOE cpelicTBO: Pemenue 3amay
Bomnpocwi/3ananus:
1. HaiinuTe 00nacTi cX0quMOCTH (PyHKIIMOHAIBHBIX PSIOB!

= sin(2n—1)x + 6"

;6}2

E -
w1 (2n—1) el 17 [_\'J -2x+ 6]”

2. Paznoxure B psan Teitnopa ¢yHkimio
Sx)=2¢ +x* —4x, ecnm x, = 2.

Tema 9.3. Tpueonomempuueckue psovl. Mnmezpan @ypve



dopma KOHTPOJIs1/0LIEHOYHOE cpelicTBO: Pemenue 3amay
Bomnpocsi/3ananus:

1. Paznoxwure B psg @ypbe QyHKIHIO

f (T) =x Ha OTpe3Ke [—JTJT]

2. Paznoxwure B psag @ypre nepuogundeckyto (¢ neprogaoM 4) GpyHKIHIO

l+x. mpH —2<x=<0,
flx)=
-1l mpu0<x=2.

Pazoen 10. Tughghepenyuanvusie ypasnenusn
Koumponupyemvie M/IK: OIIK-1.3 OIIK-1.4 YVK-1.1

Tema 10.1. Jugpgepenyuanvhvie ypasHenus nep8oco nopsoxa

®dopma KOHTPOJIS/OIIEHOYHOE CPeaCcTBO: Penenue 3amaq
Bomnpocsi/3ananus:

1. Ilokaxwure, yTo NaHHAs (YHKLUUS SIBISETCS PEIICHHEM JaHHOTO U QepeHInaTIbHOr0
ypaBHEHHUS

a) y=Incosx, y'=—tox; 6)x? —mp +*=C (-T_2_1’)_1"_2T+_1’:0-

2. Pemnte nanHele nudgepeHnnansHble ypaBHeHUs. B 3amadax, rae yka3zaHbl HadalbHbIC
ycnoBus, pemute 3anady Komm:

| - ) ] :
a)xy' —y=xtg=: 0)xp'—y=(x+y)h [-\ = ]
X *

B) (2x—4y+6)dc+(x+y-3)dy =0, 1 0) =0.

Tema 10.2. Jugpdpepernyuanvhvie ypasHenus 8mopozo u 6oiee 8blcOKUX NOPSAOKO8
®dopma KOHTPOJIS/OIIEHOYHOE CPeacTBO: PenieHue 3amaq
Bomnpocsi/3ananus:

1. Pemnte nansblie nuddepeHanbHble ypaBHeHUs. B 3amadax, rae yka3zaHbl HadalbHbIC
ycioBus, pemute 3aaa4dy Komm

a)y' =3y -10y=0.y(0)=1y(0)==:0) y" -4y +4y =0;

2| =

B) Y -2+ 2y=0, y(0)=1 y'(0)=0.

2. Haiinute obuue pemenns auddepeHnnanbHbIX ypaBHeHUN

a) "+ =12x; 6}.1'."_3.1:'+2.1',:(") +-T]ejx: B) 3"+ 9y =2xsin x+xe’

Tema 10.3. Cucmemvi aunetinvix Ouppepenyuanrbrbvix ypasueHutl

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

1. Pa3naras monpIHTErpaibHy0 QYyHKIUIO B psii MakiiopeHa U MHTErpUpYs €ro MO4YICHHO,
HaWJUTe pa3ioKeHue B Psii MHTerpaa

Iﬁexdr .
2. Beruucnaure cymmy psiga

& ()

Z ¢ TOYHOCTEIO £ =0.01.
=1 n




3. C momompi METo/a H30KJIMH NPHOIMKEHHO IOCTPONTE HECKOJIBKO WHTETPATBHBIX

KpPUBBIX ypaBHEHUS

4. Haitnute obuue pemenus auddepeHnnanbHbIX ypaBHeHUN

a)y' +y=

: 6)y"+ 4y =2tgx; B)Y +3y +2y=

sin x e" +1

7. OueHoYHbIE MATEPHUAJIbI IPOMEKYTOYHOM aTTeCTAlUM

1 cemecmp, Ik3amen
Koumponupyemvie H/[K: YVK-1.1 OIIK-1.3 OIIK-1.4
Bonpocsl/3ananus:

1. ChopmynupoBaTh ONpeACIICHHs] HJIA CBOHWCTBA

@Oynkiusa. CnocoObl 3ananus GyHKIUH. OCHOBHBIE XapaKTEPUCTHKH (YHKIMH: MOHOTOHHOCTH,

YETHOCTh, IEPUOAUYHOCTD
2. ChopmynupoBarh ONpeIeTeHIs I CBOWCTBA

OcHoBHble  aneMmeHTapHble  (pyHkmum;  (CTeneHHas, TPUTOHOMETPUYECKHE, OOpaTHO —

TPUTOHOMETPHUYECKHUE, TTOKa3aTeabHas, JorapupMudeckas) iX CBOMCTBA U rpaduku
3. ChopMynupoBarh ONpeaeseHUs U CBOMCTBA
beckoHeuHo Masbie 1 OECKOHEYHO OOMNbIINe (PYHKITUH.
4. ChopmynupoBaTh ONPEACIICHHsS] HJIA CBOKWCTBA
[TpousBoaHast; €€ reoMeTpUYeCKHi U PU3NIECKUNA CMBICIL.
5. ChopMynupoBarh ONpeesIeHNs U CBOMCTBA
Jlorapudmuueckoe nudpepeHpoBaHme.
6. ChopMynupoBaTh ONpeIeSICHUs U CBOMCTBA
Heomnpenenéuuslit uHTErpas u nepBooOpasHasi.
25. YMeTb 0Ka3aTh yTBEP)KICHHSI, TECOPEMBI UJTH CBOMCTBA, BEIBECTH (DOPMYITHI

[Ipenen yncaoBOM NOCIEAOBATENBHOCTH
IIpenenbHbI IEPEX0] B HEPABEHCTBAX

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

[lpu3Haku CyHIeCTBOBaHMS TPENEIOB: TeopeMa O Tpeaene MPOMEKYTOUHOH
(ToKazaTeNnbCTBO); TeOpEeMa O Tpeiesie MOHOTOHHOM (PyHKITMH

27. YMeTb 0Ka3aTh yTBEP)KICHHUSI, TECOPEMBI UJTU CBOMCTBA, BHIBECTH (DOPMYITHI

IlepBblil 3aMeyaTeNIbHbBIN IIPEae
Bropoii 3amedarenbHbIi peaen

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

[TpousBoaHast CIOXKHON (QYyHKIIMH
[TpousBoanas oOparHoi GyHKIIUH

29. YMeTb oKa3aTh yTBEP)KICHHSI, TECOPEMBI UJTH CBOMCTBA, BHIBECTH (DOPMYITHI

byHKIIUN

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

byHKIHA
30. YMeTh 0Ka3aTh yTBEPKIACHUS, TECOPEMbI MITH CBOMCTBA, BHIBECTH (POPMYITBI

HNHTerpupoBanmne 3aMeHON TEpEMEHHOI
HNuTerpupoBanme mo 4acTsim

49. BEIYUCIIUTE

lim




mn -
T -l X° +x

50. HaiiTu 3HaYeHne POU3BOIHOMN (DYHKITUN

v= (2x0+ 20— 3% —4x+2) B Toume %o = 1

51. Beruucnuts npenen (nosas3ysch npaBuiioM Jlonurans)

. rgx—-x
lim =
=20 X —smx

52. Bpruucnuth UHTErpan (METOAOM UHTETPUPOBAHMSI 110 YACTIM)

ST

X - sin xak .

= =t

53. BerauciuTh miomaab GUrypsl, orpaHuIeHHON mapabosoi

y=3- ¥ u npavoit V =X -3

54. Boruucinuts 00beM Teja, HOTYYEHHOTO TPU BPAIleHUH KPUBOM

v=x+L 0=x<2

2 cemecmp, IK3ameHn
Koumponupyemvie H/[K: YVK-1.1 OIIK-1.3 OIIK-1.4
Bonpocsl/3ananus:
7. ChopMynupoBaTh ONpeIeSICHNs U CBOMCTBA
Onpenenenne Bekropa. KomnmmHeapHble 1 KOMIIIaHAPHBIE BEKTOPBI
8. ChopmynupoBarh onpeneneHus Ui CBONCTBA
Onpenenureny BTOPOro U TPETHETO NOPSAIKOB U UX BBIYUCIICHUE
9. ChopMmynupoBarh ONpeIesIeHUs U CBOMCTBA
IToHsiTHE TMHEHHOTO POCTPAHCTBA
10. ChopmynupoBarh onpeneaeHus Ui CBONCTBA
CrniocoObl 3a1aHUs U BUBI YPAaBHEHUH MJIOCKOCTH
11. ChopmynupoBaTh ONpeeICHNS WA CBOWCTBA
Yromn Mexay IpsIMOU U IJIOCKOCTBIO. YCIIOBHE MEPIIEHIUKYIIIPHOCTH IIPSIMOU U INIOCKOCTH
12. ChopmynupoBarh onpeneaeHus Ui CBOMCTBA
[ToHsATHE CHCTEMBI TMHEHHBIX alreOpandeckix YpaBHEHUH U e peIieHus
31. YMeTh qoKa3aTh yTBEPKICHUS, TEOPEMBI UIIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
JluneitHast 3aBUCUMOCTH BEKTOPOB. PaznoxeHne BekTopa mo 6azucy
32. YMeTh J0Ka3aTh yTBEPKIACHUS, TEOPEMbI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI

CBolicTBa CKaJIIPHOTO ITPOU3BEIEHUS. YCIOBUE OPTOrOHAIBHOCTH BEKTOPOB
CkassipHoe POU3BEICHUE B IEKApTOBBIX KOOpAWHATaX (BBIBOA (hOPMYIIBI)

33. YMeTb 0Ka3aTh yTBEPKIACHUS, TECOPEMbI MM CBOICTBA, BHIBECTH (POPMYITBI

OO6miee ypaBHEHHUE TJIOCKOCTH (BBIBOJ] YPaBHEHUS )
3amaun: 0 pacCTOSTHUM OT TOYKH JIO IIOCKOCTH, O PACCTOSIHUU MEXIY TapauieIbHBIMU TUTOCKOCTSIMA

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

BbIBOA KaHOHMUYECKUX YpaBHEHMM NpsAMOU. [lepexon k mapaMeTpu4eCcKuM YpaBHEHUSAM IPSIMOU
OOure ypaBHeHHS IPSAMOI1 B pocTpancTBe. [lepexo kK KAHOHMYECKUM YPaBHEHUSAM MPSIMON

35. YMeTb 0Ka3aTh yTBEPXKICHUS, TECOPEMbI MITH CBOICTBA, BHIBECTH (POPMYITBI

JIuHeitHbIe onepanuu HaJl MaTpUllaMu
CaoiicTBa onpeaeauTenacii 1 OCHOBHBIE METOJIbI X BBIYUCIICHUS



36. YMeTh J0Ka3aTh yTBEPXKICHUS, TECOPEMbI HITH CBOICTBA, BHIBECTH (POPMYITBI

Teopema 06 001IeM perIeHUN HEOTHOPOIHON CUCTEMBI JIMHEHHBIX areOpandecKuX YpaBHCHHM
Meron I'aycca

55. Haiitu oO1iee penieHre oqHOPOIHON CUCTEMBI IMHEHHBIX alreOpandecKuX ypaBHEHUN

[6x, —9x, +21x, —3x, —12x, =0,
4 81, —12x, + 28x; —4x, —16x; =0,
(20 =305+ T —x, — 4%, =0.

56. Pemnts 3amauy

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

57. Pemuts 3anaay

BrrmcTHTE MOTYAL BEKTOPHOTO TIPOH3BEICHHA

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

58. BplunucnuTh onpeaennTenb

15325 15323 375127
23735 23735 17417|.
23737 23737 17418

59. HaitTu TouKy nepecedeHust NpsaMou 1 MIOCKOCTH, KOTOPBIE 3a/1aHbl YPAaBHEHUSIMU

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

3 cemecmp, Ik3amen
Koumponupyemovie U/IK: VK-1.1 OIIK-1.3 OIIK-1.4
Bomnpocsei/3ananus:
13. ChopmynupoBaTh ONpeaeIeHUs UIH CBOHCTBA
[TonsTue npenena GpyHKIUU ABYX EPEMEHHBIX
14. ChopmynupoBaTh ONpeeICHUS UIH CBOHCTBA
[Tonstue muddepenuupyemoctu. Onpenenenne nuddepernuana GyHKIUN IBYX IEPEMEHHBIX
15. ChopmynupoBaTh OnpeaeieHNs UIH CBOHCTBA
®opmyna Teitnopa
16. ChopmynupoBaTh ONpeeICHUs WIH CBOHCTBA

Onpenenenre TBOMHOTO HHTErpasia
Onpenenenue TpOMHOTO HHTErpasIa



17. ChopmynupoBaTh ONpeaeICHUS WIH CBOHCTBA

Onpenenenre KpUBOIMHEWHOTO HHTErpaJIa MEPBOTO poaa
Onpenenenre KPUBOIMHEWHOTO HHTErpaJia BTOPOTO Poja

18. ChopmynupoBarh onpeneaeHus Ui CBOMCTBA
CkanspHoe nosne. JIunum u noBepxHocTH ypoBHs. IIponsBoanas o HampasieHuto. ' pagueHt
37. YMeTh foKa3aTh yTBEPKICHUS, TEOPEMbI UJIM CBOMCTBA, BBIBECTH (HOPMYJIIbI

®opmyibl BeIUKcaeHus Auddepeninana nepBoro nopsijaka u ero reOMeTpUYECKUl CMBICT
3amaya o MPUOIMKEHHBIX BBIYMCICHHUAX ¢ MOMOIIBI0 tuddepennnana

38. YMmeTh oKa3aTh yTBEPKIACHUS, TECOPEMbI MITH CBOIMCTBA, BHIBECTH (POPMYITBI

@DOopMyIIbl YaCTHBIX MPOU3BOIHBIX CIIOKHBIX (DYHKITHI
@®opMyIIbl YaCTHBIX MPOU3BOAHBIX (DYHKIIMA, 3aJaHHBIX HESIBHO

39. YMmeTh noKa3aTh yTBEPKICHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI

Heo6xonumblii mpu3HaK CyIIeCTBOBAHUS IKCTpeMyMa (DyHKIIMU JABYyX NEPEMEHHBIX
JlocTaToyHbIi MPU3HAK CYIIECTBOBAHUS SKCTpeMyMa (DyHKIIMU ABYX HEPEMEHHBIX

40. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIBI
3aMeHa epEeMEHHBIX B IBOMHOM HHTErpasie. [lonspHble KoOpIUHATHI
41. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIBI
®opmyna ['puna (Teopema ¢ 10Ka3aTeILCTBOM)
®opmyna ["aycca-Octporpaackoro
®opmyna Crokca
42. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIbI
Boruncnenue kpuBOJIMHEWHHOTO UHTErpaja MepBoro U BTOPOro pojaa
61. CocTaBuTh ypaBHEHMsI KacaTeabHON IUIOCKOCTH U HOPMaJIbHOM NPSAMOM K IOBEPXHOCTHU

c=xt +3? — B TouKe (3,4,-7).

62. ViccnenoBath Ha SKCTPEMYM (PYHKITHIO

flx.y)= x4 - _1‘2 -9y +6x-35

63. OnpenenuTh HauOOIbIIEEe M HAUMEHbIIIEE 3HAYCHUS (PYHKIHH

2, .2

I=X" 4y —X-y+X¥+) Eobaacte X =0, _1‘50, X+y=z—

64. BeryuciuTh TBOWHON MHTETPAJ IO MPSMOYTOJIBHOM 001acTu

[[(x+ v)dxdv. 0<x<L1<y <2
(D)
65. Pemnts 3amauy

1
1+x°

X 1
Iokazare, [ro empakenHe — v+ ( ——+In )k Gymer
y x

nonsem gHbdepermatom HekoTopol dveknueE. BoccTaHoEHTE

3TV GVHKIHO € OMOIIBI KPHEOIHHSHHOIO HHTEIPaTa ETOPOro

poga.

66. BpluncnuTh JUBEPreHIMIO U POTOP BEKTOPHOTO OIS

F(Py=(y"+-? _]i_+[:1 +_\‘1_]_F +( +.1'J_]}'L_'.

4 cemecmp, Ox3amen
Konmponupyemwie H/IK: VK-1.1 OIIK-1.3 OIIK-1.4
Bomnpocrei/3ananus:



19. ChopmynupoBaTh ONpeaeieHUs UIH CBOHCTBA

Yucnosoit psj
[ToHsiTHE YaCTUYHBIX CYMM YHCJIOBOTO psifa

20. ChopmynupoBarh OnpeneseHrs Ui CBOMCTBA
Psin reomerpuueckoi nmporpeccud. I'apmoHNUEeCKun psj
21. ChopmynupoBath OnpeneseHns Uiu CBOMCTBA
[TonsiTHe 3HAKOUEPETYIONIUXCS U 3HAKOIIEPEMEHHBIX YHUCIIOBBIX PSIIOB
22. ChopMynupoBaTh ONpenesIeHUs UIu CBOMCTBA
[TonsiTre GPyHKIIMOHATBEHOTO PsiAa U €ro 00JACTH CXOAUMOCTH
23. ChopmynupoBarh OnpeesIeHUs iU CBOMCTBA
[loHsiTHE TPUTOHOMETPUUECKOTO Psifia
24. ChopMynupoBaTh ONpeesIeHUs WU CBOMCTBA
Juddepennnanbabie ypaBHEHUS IEPBOTO U BTOPOTO MOPSIIKOB.
43. YMeTb 0Ka3aTh yTBEP)KICHHUSI, TECOPEMBI WU CBOMCTBA, BEIBECTH (DOPMYITHI

CBoJicTBa CXOAAIIMXCS YUCIOBBIX PSIOB
Heo6xonumbliit mpu3HaK CXOAUMOCTH YHUCIIOBBIX PSAZIOB

44. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIBI
[Ipu3Haky CXOQUMOCTH 3HAKOIIOJIOKHUTEIBHBIX YHCIOBBIX PSAOB

45. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIBI
[Tpusnak JleiOHMITa CXOAMMOCTH 3HAKOTICPEMEHHBIX YHCIIOBBIX PSIOB

46. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (POPMYJIBI
Pan ®ypre. Teopema upuxie

47. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIBI
VYpaBHeHUs B MONMHBIX U epeHnmanax. MeTon HHTErpupoOBaHUs

48. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIBI
HNuTerpupoBanne HOpMaIbHBIX CUCTEM JIMHEWMHBIX YPAaBHEHUN BTOPOTO MOPSIKa

67. Haiitu oOmiee pentenue auddepeHnnanbHoro ypaBHeHUS

(x? +x)dx+( .1'—_\’1.1'_] dv=0.

68. UccrnenoBarh Ha aOCOMIOTHYIO U YCIIOBHYIO CXOIUMOCTD P

69. Paznoxuts B paa Oypbe GpyHKIIUIO

]'—.\; ecm — T <x=0)

f(-\')=l

0, ecm 0<x=m

70. Haiitu 001acTh CXOUMOCTH CTENIEHHOTO Psijia

& 4 (x+1)"
X—

PR

71. Pemutsh 3a1auy

Brraucmure In 10 ¢ Tousocteio ¢ =0,0001,

BOCTIONB30BABIIHCH PA3TOKEHHEM B CTEIIEHHOH paT
COOTBETCTEYIOIIHM 00pazoM moaobpadHol dVHKITHE

72. Pemuts nuddepeHmansHoe ypaBHeHHE

Yars(y +lnx)dv=0
x :
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