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)

DakynbTeT ONTHYECKOTO IPUOOPOCTPOCHHS
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 15 mas 2026 T

®OH/I OHEHOYHBIX CPEJACTB 11O JUCIMIIJIMHE (MOAYJIIO)
BBICIIIASL MATEMATHKA

«b1.0.11.03 ®PYHKIIMU MHOI'UX IEPEMEHHBbIX»
VYpoBeHb BbICIIEr0 00Pa30BaHUsA: CIICIIUATUTET

CrnenuanpHOoCTh: 12.05.01 DneKTpoHHBIE U ONTHUKO-3JICKTPOHHBIC TPUOOPHI U CUCTEMBI
CHEIHaIbHOTO Ha3HAYCHUS

Hampasnennocts(nipoduiib) moarotoBku: ONTHKO-3IEKTPOHHBIE HHPOPMAITMOHHO-U3MEPUTEIHHBIC
MPUOOPHI U CUCTEMBI

KBanuukanus (CTeneHb) BEITYCKHUKA: HHKEHED
®opma 00yuyeHHS: OYHAS
I'on HaOopa (mpuema Ha oOyuenue): 2026

Cpoxk nonydeHust 00pa3oBaHusI: 5 net 6 mecsina(-eB)

O0BeM: B 3aUE€THBIX €IUHUIAX: 3 3.€.
B akajeMuueckux yacax: 108 ak.4.

Mocksa, 2026



Pa3padoruukmu:
[Tpodeccop kadenpsr Beicueit matemaTuk, 1.H., npodeccop
Heiiman 10. M.

[Tpodeccop kadenpsr Beicuieit MmaTemMaTnku, A.T.H., JOLEHT
Cyraunosa JI. C.

@DOH/| OLICHOYHBIX CPEICTB MO TUCIUILIMHE (MOIYIIO) COCTABIE€H B COOTBETCTBHH C TPEOOBaHHUSIMHU
®I'OC BO no cnermansaoctd 12.05.01 Di1eKTpOHHBIE M ONITUKO-3JIEKTPOHHBIC TPUOOPHI K CHCTEMBI
CIEIUaJILHOTO Ha3HAYCHHMS, YTBEPKACHHOTO nprukazoM MunoOpHayku ot 09.08.2018 Ne 93

CormnacoBaHue U yTBEPKACHUE

OTBeTCTBEHHOE aTa, IPOTOKOJI
Ne | [Togpaznenenue DUO Busa Jlata, np
JIALIO (Ipu HaNMUYUN)
1 taxymbrer IIpencenarens Topmmna U. I1. Paccmotpeno | 10.02.2026, Ne
Onmiieckoro | yyeporo cosera 5/25-26
IPHUOOPOCTPOCHUS (bakynsTeTa




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

OIIK-1 CnocoGeH BBISIBISITH €CTECTBEHHOHAYYHYIO CYIIHOCTH TPOOJIEM WU MPUMEHSATH METOJIbI
MaTeMaTU4YEeCKOr0 aHajlh3a M MOJAETUPOBAHUS B HHXKEHEPHOM JE€ATENbHOCTH, CBS3aHHON C
MIPOEKTUPOBAHUEM, KOHCTPYMPOBAaHHEM U COINPOBOXKICHHUEM IPOU3BOJACTBA ONTUYECKUX U
ONTHUKO-IEKTPOHHBIX ~ NPUOOPOB M KOMILIEKCOB,  OKCIUTyaTalell W opraHu3anuei
(YHKIIMOHUPOBAHUS AJIEKTPOHHBIX U ONTUKO-3JIEKTPOHHBIX CUCTEM CIIEIUAILHOTO HA3HAUYEHUS

OIIK-1.1 BeIsiBIsieT €CTeCTBEHHOHAYYHYIO CYLITHOCTh MPOOJIEM B MHKEHEPHOH NesATeTbHOCTH
3uamo:

OIIK-1.1/3826 OcHOBHBIE MaTEMaTHYECKHE M €CTECTBECHHBLIE METOJbI, ITO3BOJISIOIINE
pemarh mpoheCCHOHANTbHBIE 3a1aun

Ymems:

OIIK-1.1/¥YM21 BpigBUTH HepedeHb MOAXOMAMIMX ISl pEIICHUS KOHKPETHOW 3ajadu
METOA0B MaTEMATUUECKON MHTEPIIPETALINY IIpoLEcca

Braoems:

OIIK-1.1/HB19 HaBblkamMu CO30aHUS MaTEMaTHUYSCKMX MOJACICH, MO3BOJISIOIINX
HAJICIUTh PacCMaTpPUBACMbIi OOBEKT HEOOXOIWMBIMU CBOMCTBAMH OpHUTHHANA, IS
OTJIAJIKY TIPOLIETyPHI PEIICHUS 3a1a491

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIEeTeHIN I

[Inanupyembie YpoBeHb Kputepuu ouennBanus (nepeueHb chopMUpOBaAHHBIX
pe3yJIbTaThl OCBOCHHUSI |OBIAACHUS NJIK/3YB no ypoBHsIM 0CBOEHUS)

MIPOrpaMMBbl

OIIK-1 Cnocoben [ToBbIIeHHBIH

BBISIBIIATD

€CTECTBEHHOHAYYHYIO

CYIIHOCTbH MPOOJIeM U

MIPUMEHATHh METO/IbI

MaTeMaTH4eCKOro

aHajau3a u

MOJIETTUPOBAHUS B

WHKEHEPHOU

NEesTEeIbHOCTH,

CBSI3aHHOM C NJIK OIIK-1.1 BeIsgBisieT ecTeCTBEHHOHAYYHYIO
MIPOEKTUPOBAHUEM, CYIITHOCTh MPOOJIEM B MHKCHEPHOU JEATEIIEHOCTH
KOHCTPYHUPOBAHUEM U

COIIPOBOXKICHUEM 3HaTh:

MIPOMU3BOJICTBA OIIK-1.1/3826 OcHOBHBIE MaTeMAaTUYECKUE U
ONTHYECKUX U €CTECTBEHHBIE METO/IbI, TO3BOJISIIOLIUE PEIIaTh
ONTHKO-3JIEKTPOHHBIX npodeccruoHAIbHEIC 3a/1a49H

npubOpoB U YMmeTs:

KOMIIJIGKCOB, OIIK-1.1/YM21 BbIsSBUTE IEPEUCHD MOIXOISAIIUX TS
JKCILIyaTalluey u peleHuss KOHKPETHOM 3aa4y METOJJ0OB MaTeMaTH4€ECKON
opraHu3zalueu MHTEpOpEeTaIu nporecca

(YHKIIMOHUPOBAHUS Bnaners:

AIEKTPOHHBIX U OIIK-1.1/HB19 HaBblkaMu co31aHusi MAaTEMAaTHIECKUX
ONTHKO-3JIEKTPOHHBIX MojieTieH, TTO3BOJIIONINX HAJIEIUTh pacCMaTpUBAaEMbIi
CUCTEM CIELUAIBLHOTO 00BEKT HEOOXOIMMBIMH CBOMCTBAMU OPUTHUHATIA, TS
Ha3HaYeHUs OTJIaJKU MPOLIETYPHI PELICHUS 3a1a4u




bazoBsIit MK OIIK-1.1 BeisiBrisieT ecTeCTBEHHOHAYYHYIO
CYIITHOCTh MPOOJIEM B MHKCHEPHOU JEATEIILHOCTH

3HaTh:
OIIK-1.1/3826 OCHOBHBIC MaTEeMaTHUECKHE U
€CTECTBEHHBIE METO/IbI, TO3BOJISIIOLIUE PEILIaTh
npodeccruoHANbHEIC 3a/1a49H

YMeTh:
OIIK-1.1/YM21 BbIsSBUTH TIEPEUYCHD MOIXOISAIINX IS
peleHuss KOHKPETHOM 3a7a4i METOJJ0OB MaTeMaTHY€ECKON
MHTEpIpEeTaIu nporecca

[Toporossrit MK OIIK-1.1 BeisiBrisieT ecTeCTBEHHOHAYYHYIO
CYIITHOCThH MPOOJIEM B MHKCHEPHOU JEATEIILHOCTH

3HaThb:
OIIK-1.1/3826 OcHOBHBIE MATEMATHYECKHE U
€CTECTBEHHBIC METO/IbI, TIO3BOJISIONINE PEIIaTh
npodeccruoHAIbHEIC 3a/1a49H

3. [IIxajga oneHUBAHUSA

OrneHka

Kpurepuu onenuBanus (nepeuensb chopmupobanasix NJIK/3VB)

OTIu4HO

OIIK-1.1 BeisBasieT ecTeCTBEHHOHAYYHYIO CYIITHOCTH MPOOJIeM B
WHXCHEPHOU JeATEITHHOCTH
OIIK-1.1/3826 OcHOBHBIE MAaTEMAaTHYCCKHE U €CTCCTBEHHEIC METOIBI,
MO3BOJISIIONIME PelIaTh MpodeccuoHanbHbIC 3a1a91
OIIK-1.1/YM21 BoIsIBUTB TIEpeUeHb MOAXOASAIINX TSl peIIeHUs KOHKPETHOM
3aJ1a4¥l METOI0B MaTeMaTHIeCKOW HHTEPIIPETAIINH TTpoIiecca
OIIK-1.1/HB19 HaBrikamu co3gaHus MaTeMaTUYEeCKUX MOZENCH, TO3BOJISIOIIHNX
HAJICINTh PaCCMaTPUBAEMbIN 00BEKT HEOOXOMMMBIMHA CBOMCTBAMH OPUTHHAIIA, TSI
OTJIAJIKW TIPOLIETYPHI PEIICHUS 3a1a491

Xopo1o

OIIK-1.1 BeIsiBiIsieT ecTeCTBEHHOHAYYHYIO CYITHOCTh POOJIEM B
WHXCHEPHOU JNEeATEIbHOCTH
OIIK-1.1/3826 OcHOBHBIE MATEMATHYECKHE U €CTECTBEHHEIE METOIEL,
MO3BOJIAIONIUE peIaTh NPopeCcCHOHANbHBIE 3aa4H
OIIK-1.1/¥YM21 BbIsBUTH IepeyeHb MOAXOASIINX JJIS PEIICHUS] KOHKPETHON
3a/1auyd METOA0B MaTEMATUUYECKON MHTEPIIPETALIUN IIpoLEcCca

VYnosnerBopute
JIBHO

OIIK-1.1 BeisBasieT ecTeCTBEHHOHAYYHYIO CYIITHOCTH TPOOJIEM B
WHXCHEPHOU JeATETHHOCTH
OIIK-1.1/3826 OcHOBHBIE MAaTEMAaTHUYCCKHE U €CTCCTBEHHEIC METOIBI,
MO3BOJISIIONIME PelIaTh MpodeccuoHanbHbIC 3a1a91

Heynosne-
TBOPUTEIHHO

Pesynbrarel 00yueHust He cOpMUPOBAHBI HA TOCTAaTOYHOM YPOBHE

4. KoHTpOJIbHbIE MEPONIPUSATHUS MO TUCHUTIINHE

Bun xonTposns

®dopma koHTPOIIs1/O1IEHOYHOE CPENCTBO

Texymuii koHTpons  |KoHTpompHas pabota

IIpomexyTouHas

arrecranud

KonTponbhas pabota
OK3amMeH




Bua xonTposi/ ucnosib3yemMble
Ne KonTpouaupyem
HaumenoBanue pasiena POIHPY OLICHOYHBIE MATEPHAIbI
n/n bl¢ I/II[K o IIpomexyT.
Texkymmi
arTrecranusa
6 |duddepenumansuoe ucurncnenue |OIIK-1.1 KontponwsHas pabora DK3aMeH
(YHKIIMI HECKOJIBKUX
MePEMEHHBIX
7 |Kparabie nHTErpaIbI OIIK-1.1 KonTpomnsHas padota DK3aMeH
8 |Onementsl BekTopHOoro aHanusza. |OIIK-1.1 KonTponbhas pabota OK3ameH
KpuBonuHeiinsle n
MMOBEPXHOCTHBIE UHTETPAIIBI

S. IlopAaok npoBeAeHUs MPOMEKYTOYHON aTTeCTAlUN

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalMM  PEerIaMeHTUPYETCS  JIOKAJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHONH arrecTanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENbHBIM MpOrpammam
BBICIIIETO O0pa3oBaHus — IporpamMmmam OakallaBpuara, mporpamMmam CIEHUalIUTeTa, MporpaMmam
MarucTparypbl B (peaepaqbHOM TOCYIapCTBEHHOM OOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBI YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opra"nuzaius 1 NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHHS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecranuu OOydyaromuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYIJapCTBEHHOM  OIODKETHOM  OOpa30BaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nuu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem 30 u JIOT».

IIpomedcymounasn ammecmayus: Ik3ameH, 3 cemecmp.

6. OneHoYHbBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS

Pazoen 6. /[ughghepenyuanvrnoe ucuucnenue QyuKkyuil HeCKOIbKUX NEPEMEHHBIX
Konmponupyemvie U/IK: OIIK-1.1

Tema 6.5. Cransipnoe none
dopma KOHTpoJIs1/o1eHoYHOE cpenicTBo: KoHTponbHas paboTa
Bomnpocwi/3ananus:
1. ITocTpoiiTe TMHUN YPOBHS (DYHKLIUU

z=(x+y ]2 —2(x* —»?),

3 1
HIpHaaBad = 3HAYEHHA OT -1 1o 5 aepes P

“ i

2. Haitnure yron Mexy rpagueHTaMu QyHKIIUHA

X

z= arcsin‘
Lx+y

TOuKax M, =(1,1) H M, =(3, 4), a TaKkike [IPOH3BOJHYI0 (QYHKIIHH
Z B TOYKE M, IO HANIpAaBIEHHIO K TOYKE M, .

3. Beruncnute 3Ha4€HUS MPOU3BOIHBIX (YHKIIMH

" T
c=x",THe x=sinu, v=cosv, u,=—, v, =0, C TOYHOCTBIO JIO JBVX
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3HAKOB ITOCJIE 3aIATOIl.

4. Uccnenyiite Ha SKCTpEeMyM (YHKIIUIO

z=(2x-x")(2v-»")

Pazoen 7. Kpamuvie unmezpanoi
Konmponupyemvie U/{K: OIIK-1.1

Tema 7.3. Ilpunoosicenus Kpamuvix UHmMepaios
®dopma KOHTPOJIs/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. I3MeHuTe MOpSA0K HHTETPUPOBaHUs, N300pa3uTe 00IaCTh HHTETPUPOBAHHUS

[dv [ fley)as+[dv [ flxy)a
-4 1] =3 0

2. Beraucanre

H(Zx —v)dxdy , Tae 00macTh D OrpaHIMeHa IMHHAMH y =x’, ¥ =X,
D

i=1,x=2.

3. Beruucnute 00beM Telna, OTpaHUYEHHOTO MOBEPXHOCTAMU
y=2x,x+y+:-=2,x20,-=0.

4. BelunuciauTe Maccy Telia, OrpaHUYEHHOTO TOBEPXHOCTIMU
Myt =1 Pyt =2 x=0, y=0, (x20,y20, z20),
Tae x4 =32z —IUIOTHOCTE Tela.

Pazoen 8. dnemenmol 6ekmopnozo ananuza. Kpueonuneiinvie u nogepxHocmuvle uHmezpasivl
Koumponupyemovie UJIK: OIIK-1.1

Tema 8.3. Ilosepxnocmmuvle unmezpansl

dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Berauciaure nmoBepXHOCTHBIM HHTETPAJI

J.J. xds,Te S= {(.‘C._‘.-‘. )

¥4y =1 z=0, ::2}.

2. HaiiguTe LupKy/ISIUI0 BEKTOPHOTO OIS
@=4yi +xj +yk BI0JIb 3aMKHYTOr0 KOHTYpPA, 3aJaHHOTO IapaMeT-
HUYSCKHMH VpaBHEHHISAMH x=cosf, y=sinf, z=2-sinf—cost
(0<er<2r).

3. Ucnonw3ys Gopmyny Octporpasackoro-I aycca, HailAuTe MOTOK BEKTOPHOTO TTOJIS
a=(xy+y*+z)i+(x’z+pz)j+(x* +xz)k uepe3 3aMKHyTYIO IIO-
BEPXHOCTE, 00Pa30BaHHYIO MOBEPXHOCTAMI x° +yv =4, z=0 U - =1
(HOpMaJIb BHEIIHSIA ).

4. Ucnionb3yst popmyny Crokca, HaliuTe MOIYNIb HUPKYIISIMUA BEK-TOPHOTO TOJIS

G=xi —z'j+ yk BIIOIb 3aMKHYTOTO KOHTYpA, 33JaHHOTO YPaBHEHH-
IMH x° +y =4, 4x—3y—z=3.



7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

3 cemecmp, Ik3amen
Koumponupyemwvie UJIK: OIIK-1.1
Bomnpocei/3ananus:

1. IIpon3Boanast o HanpasieHU0. [ pagueHT.
Cdopmynupoars onpenenenue. [lepeuncanTs CBOMCTBA.

2. Ilotok nons. Jlueeprenuus nomus. Lupkynsauus nons. Potop nosns.
Cdopmynupoars onpenenenue. [lepeuncanTs CBOMCTBA.

3. Onpenenenre NOBEPXHOCTHOIO UHTErpaja epBoro poaa
Cdopmynuposars onpeneneHue. [IpuBectr cBocTBA.
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