MuHKMCTEepPCTBO HAYKH M BbICIIEr0 o0pa3oBanusi P@®
denepanbHOe roCyIapCTBEHHOE 0I0KeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIET0 00pa30BaHUA
«HanmoHanbHbIN HCCIeI0BaTeIbCKU YHUBepcuTeT « MIU»

Pduinan PI'OY BO «<HNY «MDHN» B 1. BoslzkckoM

Hanpasiaenune noaroropku: 13.03.01 TenyiooHepreTuka u TemJI0TeXHUKA

HaunmMeHoBanune o0pa3oBaTe/ibHOIi nporpaMmbl: TenjiodHepreTnueckne CUCTeMbl U HH(POBbIE TEXHOJIOTHH,
HHTesuIeKkTyanbHasi pacnpeaejieHHasi 3Hepreruka, LludgpoBbie cucTeMbl ynpap/jieHHUS] TEXHOJOTHYECKUMH
npoueccamu

YpoBens o0pazoBanus: 6akajaBpuat

®opma 00yueHusi: O4YHAS

PatGouasi nporpaMmma QuCHUNINHBI

BBICHIASI MATEMATHKA
Baok Baok 1 «/Iucunnmiaunbl (MoxyJIn)»
YacTb 00pa3oBaTesIbHOM MPOrpaMMbl O6s13aTenbHast
HNHaexke AMCUMIIMHBI 0 Y4eOHOMY IJIaHY B1.0.05

1 cemecTp -6
2 cemecTp — 6
3 cemecTp — 6
Bcero — 18

TPYHOCMKOCTL B 3A4Y€THbLIX ¢AMHHUIAX

Yacos (Bcero) no yueOHOMY IJIAHY 648

1 cemecTp —32 yaca
2 cemecTp — 32 yaca
3 cemecTp — 32 yaca
Bcero — 96 yacon

1 cemecTp — 32 yaca
2 cemecTp —32 yaca
3 cemecTp — 32 yaca
Bcero — 96 yacos

Jlexuuu

IpakTHyeckne 3aHATHSA

JladopaTopHbie padoThI Y4eOHBIM MJIAHOM He MpeIyCMOTpPeHbI

KoncyabTanuu no KypcoBomy npoexry/ padore Y4eOHBIM MJIAHOM He MpeIyCMOTpPeHbI

1 cemectp — 116 yacos
CamocrosiTesbHast padora 2 cemecTp — 116 yacosn
3 cemecTp — 116 yacon
Bcero — 348 yacos

BKJIKOYas:

1 cemecTp — 9 yacoB
PTP 2 cemecTp — 9 yacoB
3 cemecTp — 9 yacoB

HpOMe)KyTO'—IHaﬂ aTTeCTanus:

JK3aMEH 1 cemecTp — 2,5 yaca

3K3aMEH 2 cemecTp — 2,5 yaca

JK3aMeH 3 cemecTp — 2,5 yaca
Kontpouasb:

3K3aMEH 1 cemectp — 33,5 yaca

3K3aMEH 2 cemecTp — 33,5 yaca

JK3aMeH 3 cemecTp — 33,5 yaca

BoJskeknii 2023



[NPOTPAMMY COCTABHI:

3asenyrommii kapeznpoit OJI, K.1LH., -
JIOIEHT C%/’ H.I". Xonsipesa
(ROIBKHOCTD, yuenas cTeneHs, yueHoe 3BaHuE) (noanuce) (pacumdposka noanmcu)
3asenyromuii kapenpoit O] %/‘ H.I'. Xozmpipesa
(nassanue kadenpsi) (noanmce) (pacmupporka noanuck)

PykoBoaurens oGpasoBaTensueIx mporpamu TennosnepreTuyeckne cucTeMb! M AGPOBIE TEXHO-
noruu, MHTennexryansnas pacnpeenennas sHepreTiKa

Houent kadeapsr DHepreTuxy, K.1.4H., (
IOLEHT M.M. Cynranos
(ROWKHOCTS, yueHas CTeNeHs, yueHoe IBaHHe) \ (nﬂm?és) (pacwudporka noanucu)

Pykosoautens obpazoBarensuoi nporpammbl L{HdpoBEIe cHCTeMBI yIIpaBIeHHS TeXHOIOTHYECKH-
MH TIpoLeccaMu

Houent kadenpst IHepreTHKH, K.1.H., //-

JIOIIEHT B == H.A. Bonaeipes

(MOMKHOCTS, YueHas CTENcHb, yHEHOE 3BAHHE) (moanuce) (pacumdposka noanuck)

(na3sanme kadeaper) (pactundpporka noanucu)

COI'JIACOBAHO: /

H.o. 3aBenyromero xadenpoii

OHepreTuxu M.C. MBaunuxuii
@L)



1. IEJIX U 3AJTAYH OCBOEHMUSA AU CHUITJIMHBI
Leab ocBOeHUS IUCHUIIJIMHBICOCTOUT B IPHOOPETEHUH 3HAHUI M yMEHUHI 110 BBICIIEH MaTeMaTuke, (GOpMUPOBAaHMHM MAaTEMaTUYECKOro amnmapara, Heoo-
XOJMMOTO JUIsl OCBOEHUS TUCIIMILIMH MPOPECCHOHATIBHOIO IIUKJIA, OBIAJCHUM MaTEMAaTHUYECKUMHU METOJaMH UCCIIE0OBAHMSL.
3agayamMu AUCHMILINHBI ABJISIOTCH:
— OCBOEHHME OCHOBHBIX TEOPETHUYECKHX MOJ0KEHUH Kypca BbICIIEH MaTEMATUKH;
— mnpuoOpeTeHne YMEHH U HaBBIKOB PEIIeHHs 3ajiay 110 BBICIIEH MaTeMaTHKE;
— pa3BUTHE YMEHUI NPUMEHATh MaTeMaTHUECKHUI annapaT K peIIeHuIo 3a1a4 IPUKIaJHOIO XapaKTepa;
— (opMupoBaHre HaBBIKOB OCTPOCHUS U MCCIIEIOBAHNS MAaTEMaTHUECKUX MOJIENIEH JIJIs peIeH s 3a/1a4, BO3HUKAIOIINX B X0/I€ PO eCcCHOHATEHON

JCATCIIBHOCTH.

dopmupyembie y 00ydaronerocss KOMNeTeHIMH U 3allJIaHPOBAaHHBIC Pe3yJIbTaThl 00y4YeHHMsl TUCIUIUIMHE, COOTHECEHHbIE C HHAUKATOPAMH J10C-

THKEHUSI KOMIIeTEeHIINM:

Koa 1 HauMeHOBaHHEe KOMIIETEH-
107071

Koa n HaumeHoBaHHe HHAUKATOpa
AOCTHKCHHUHA KOMIICTCHIIMH

3annaHupoBaHHBIE Pe3yJbTATHI 00yYeHHs

OIIK-2CrocoOeH MpUMEHSATh CO-
OTBETCTBYIONIHI (PU3UKO-MaTeMa-
TUYECKUU armapaT, METObl aHa-
J¥3a U MOJEIUPOBAHMS, TEOPETH-
YECKOr0 U JKCIEPUMEHTAIBHOTO
UCCIIC/IOBAHHSI  TIPH  PEIICHHH
npohecCHOHANBHBIX 3a7a4

OIIK-2.1. TlpumeHnseT maTeMaTu-
YECKM anmnapar aHaJIuTUYECKON
T€OMETPUH, TUHEHHOU anreOphl,
Qg epeHIaIbHOr0 U HHTe-
IpalbHOrO UCYUCIEHUS QYHKINN
OJIHOU IIEPEMEHHOMN

3HATb:

ONpPEACIICHUSI U CBOWCTBA MAaTPULl U ONPEACIIUTENICH, NCUCTBHUS HAJl HUMH,
MOHSTHE CUCTEMbI JIMHEWHBIX YPAaBHEHUH U €€ PelleHus;

ofepalny HaJl BEKTOPAMU U UX CBOMCTBA, YPAaBHEHUS MPSIMBIX U IIOCKOCTEH;
MOHATHE (PYHKIIHUU, CIIOCOOBI 3a/1aHus, ONpeiesieHUue pe/ieNa U HelPepbIBHO-
CTH (PYHKIIMH, METOJIbI BHIYHCIICHUS TIPEJIEIIOB;

MOHSATHE TPOU3BOIHOM, €€ (PU3MYECKUN W TEOMETPUUYECKUM CMBICI, nudde-
PEHLIMPOBAaHUE CIIOKHOW (DYHKIMH, TMpuiiokeHus auddepeHnnanbHoOro mc-
YHCIICHUS;

MOHSATUE HEONPEIEJICHHOr0 UHTErpajga, OCHOBHbIE METOIbI MHTETPUPOBAHMUS,
MOHATHE OMPENIETICHHOI0 UHTerpalia, TeoMEeTpUYeCKrue MPUIIOKEHUs Ompee-
JIEHHOTO MHTEerpa’a.

yMeThb:

BBITOJIHATH JACUCTBUS HaJl MAaTPUIIAMU U ONPEACTUTEISIMH, HAXOAUTh perle-
HHUE CUCTEM JIMHEHHBIX YPAaBHEHUN;

BBITIOJIHATE JCWCTBUS HaJl BEKTOPAaMH, COCTABISATH ypPaBHEHUS MPSIMBIX U
IUIOCKOCTEH;

IPUMEHATh pa3IMyHble METOIbI Il BBIYMCICHHS IPENENIOB, HUCCIEI0BATh
(GYHKIMIO Ha HETIPEPHIBHOCTD;

muddepeHIpoBaTh GYHKLIUIO OJHON JEHCTBUTEIBHON NMEpeMEHHON, aHaIH-
3UpOBATh (PYHKIHIO U €€ TpaduK;




Koa m HauMeHoOBaHHe KOMIIETEH-
1107074

KOHI!HaHMeHOBaHHeHHHHKaTOpa
JAOCTHKCHHUHA KOMIICTCHIINH

3amiaHUpOBaHHbIE Pe3YJabTATHI 00yUeHUsI

MHTETPUPOBATH (PYHKITUIO OJTHON EHCTBUTEIHHOM MEPEMEHHON.

OIIK-2.2. TIpumeHnseT maTeMaTu-
YeCKHii anmapar TeopuH (QyHKIHH
HECKOJIbKUX MEPEMEHHBIX, TEOPUHU
GYHKIIMA KOMIUIEKCHOTO TIepe-
MEHHOTO, TEOPHH PSII0B, TCOPHH
nuddepeHIATBHBIX YpaBHEHUM

3HATb:

MOHATHE (DYHKIIMM HECKOJIbKHX MEePEMEHHBIX, YAaCTHbIE MPOU3BOIHBIE, AU(D-
(bepennupoBanue (YHKIIMH HECKOJIBKUX TIEPEMEHHBIX

MIOHATHE IBOWHOIO, TPOMHOIO, KPUBOJMHEWHOIO U IOBEPXHOCTHOI'O HHTE-
IpaJIoB M CIOCOOBI UX BBIYMCIICHUS, T€OMETPUUECKUE U (PU3HUECKHE MTPUIIO-
KEHUS;

MIOHATUE BEKTOPHOI'O U CKAJIAPHOIO MOJIs, TOTOKA U LUPKYJISALUN BEKTOPHOTO
T0JI5, METO/Ibl MX BBIYUCIICHHS,

MOHSATHE OOBIKHOBEHHOTO AH((EepPEeHIINATLHOTO YpaBHEHUS, €ro peIleHus,
METOBI pEIIeHUs Pa3IMYHBIX TUIIOB YPAaBHEHMIA;

MOHATUE YHUCJIOBOIO psAla M €ro CXOAMMOCTH, HMOHATHE (YHKIHNOHAIBHOIO
psza, pasioxeHue GyHKIUU B CTENICHHbIE psiibl 1 Dypbe;

MOHATUE KOMIUIEKCHOTO 4YHca, (PYHKIUH KOMIUIEKCHOTO IEPEMEHHOrO,
mudQepeHIMPOBaHUE U UHTETPUPOBaHNE (PYHKIIMH KOMIUIEKCHOTO TIEpEMEH-
HOTO, Pa3JIOKEHHE B PAJbl, HAXOXKIECHUE BHIYETOB;

OCHOBHBIE THIIBI YPaBHEHHMH MaTeMaTHUeCKOW (PHU3MKH, METOJIbl pEIICHUs
muddepeHranbHbIX YpaBHEHUH B YaCTHBIX MIPOM3BOIHBIX IEPBOTO U BTOPO-
ro nopsiaKa.

yMeThb:

Qg depeHIUpoBaTh GYHKLINIO HECKOIBKUX AEUCTBUTEIbHBIX EPEMEHHBIX;
MHTErpUPOBaTh QYHKINIO HECKOJIBKUX JEHCTBUTEIBHBIX IIEPEMEHHBIX;
HaXO/UTh MOTOK BEKTOPHOT'O IMOJISI Yepe3 MOBEPXHOCTh, BEIUUCIIATH IUPKYIIS-
IO BEKTOPHOTO TOJIS;

pemaTb OOBIKHOBEHHBIE TU(PepeHIIaTbHbIE YPAaBHEHHUS PA3TUYHBIMA METO-
JaMu;

UCCIIEIOBAaTh Ha CXOAMMOCTb YHCIOBOM PsiJl, pacKiafpiBaTh (DYHKIHIO B CTE-
neHHou psia u psia Oypre;

BBITOJIHATH JIEMCTBUSL ¢ KOMIUIEKCHBIMU YUCIIAaMH, TIPUMEHSTh, TU(PepeHIIn-
pOBaTh M MHTETPUPOBATH (QYHKINIO KOMIUIEKCHOTO IEPEMEHHOT'0, pacKJIa/Ibl-
BaTh B PsiJl, HAXOAUTH BBIUETHI, pelIaTh AuQQepeHnaIbHble YpaBHEHUS Olle-
PaLMOHHBIM METOJIOM;




Koa m HauMeHoOBaHHe KOMIIETEH-
1107074

Koa n HaumeHoBaHue HHIUKaTOpa
JAOCTHKCHHUHA KOMIICTCHIINH

3amiaHUpOBaHHbIE Pe3YJabTATHI 00yUeHUsI

— pemaTh audQepeHraIbHble ypaBHEHUS B YaCTHBIX MPOU3BOIHBIX MEPBOTO
HOpsiiKa, IPUBOANUTE K KAHOHUYECKOMY BUAY IU((epeHInalIbHOEe ypaBHEHHE
BTOPOT'O MOPSAKA;

— TNPUMEHATh MATEMATHYECKUH annapar K PeIIeHUI0 IPUKIAIHBIX 3a1a4.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITIPOTPAMMBI BO

Jucnurnnuaa 6a3upyeTcs Ha YpOBHE CpeIHEro 00IIero oopa3oBaHus.

PeBy.HBTaTBI 06y‘I€HI/I}I, MOJTYYCHHBIC TPHU OCBOCHUUN JUCIHUIIINHBI, HCOGXOI[I/IMBI pU U3YUCHUU CIICAYIOIINX AUCHUILINH «Teopml BepOHTHOCTeﬁ )41
MaTeMaTh4yecKasl CTaTUCTHKay, «DPusukay, «Teopetnueckas Mmexanuka», «[Ipukmannas mexanuka (Bkiatouas [I[1M)», « ABToMaTu3amus TEXHOIOTUUECKUX
nporeccoBy, «Bo300HOBIsIEMbIE HCTOUHUKH SHEPTrUn», «[ maporazoanHamMukay, «/uaraoctuka obopymnoBanus»,«HanexxHocTs 00opynoBanus», «Poboto-
TEXHUUYECKHE CUCTEMBI», «P0OOOTHI 1 MEXaHOTPOHUKAY, «TermnoMaccooomMeny, «TexHruueckas TepMOAMHAMUKAY, «DHeprodanaHchl NPeANnpUsTUR», TPH MPO-
XOXICHUH MPEIAUIIIIOMHON MPAKTUKU M BBITIOJTHEHUH BBITYCKHOM KBaTU(PHUKAIIHOHHON pabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUITVIMHbI

3.1. CTrpykTypa IMCUHIIIHHBI

OO01mmas Tpy10eMKOCTh JUCIUTIIMHBI cocTaBisieT 18 3aueTHbIX equnull, 6489acoB.

Pa3nen mucuuninHeL

No dopma MpOMEKYTOUHOM aTTe-
/11 cranuu

(no cemecmpam)

Bcero ua-

COB Ha pa3s-

i) ¢

Cemectp

Pacnpenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUAaM
y4eOHOM pabOTHI

KourakrHas

Jlex

Ilp

JIab

KIIP

NKKII

ITA

CP

Kour-
pOJIb

CopaeprkaHue caMmoCTOsTETLHOM pa-

00THI
(c yxazanmem Ne ucrounmka o 1. 5.1 u
CTPaHUIL B HEM)

1 | DnemMeHThI TMHEHHON anreOpbl

30

18

M3ydeHue TeOpeTUIEeCKOTo U MpaKTHie-
CKOTO MaTepuaa;

[14], cTp. 5-50, 123-126.

BrinonHenne 1oMaIrHero 3a aHus:

[5], Ne 5,9, 46, 47, 48; 691, 692;

[14], 1.2 (1,4, 5), 1.4 (1, 2); 1.10 (1, 2, 3);
1.13 (1-6); 2.1 (1, 2, 3 — meTomom Kpamepa
W MaTpU4HBIM MeToaoMm), 2.2 (1,2); 5.26,
5.27.

Brimonnenue Nel, 9 u3 pacueTHoro 3ana-
HHUANel .

BexTopHast anredpa.deMeHTh
AQHAJIMTUYECKON reOMEeTPUN

32

24

W3y4yeHnne TeopeTHIecKOro 1 MpakTHye-
CKOTO MaTrepuara:

[6], cTp. 223-240, 244-258

BeInosnHeHre TOManIHero 3aJaHust:

[31, Ne 749, 751, 755-756, 758, 775, 779,
781,795, 814, 821, 839, 841, 851, 858,
874,877,914, 915, 919, 928, 931, 1009,
1010, 1023, 1040 (2), 1043, 1045, 104o0,
398 (1,3,5,7),449, 519, 588 (1, 3,5, 7).
Bemonsenne No2 u3 pacuerHoro 3agaHusiNel.

Teopus npenenos. Henpepsis-
HOCTB (pa3pbIBbl) PyHKITUN

30

20

W3ydeHue TeOpeTHIeCKOTO U MpaKTHIe-
CKOTO MaTepuaa;

[6], cTp. 69-103.

BerInoHeHUE JOMAIITHETO 3a/1aHuUs:

[1], Ne 249, 250, 252, 274, 275, 276, 281,
286, 224, 225, 226, 227, 321, 322, 330,
368,370, 1371, 1387.

[2], Tema 5 Ne 7, 8, 19-30; 31-33
Bremomunenne Ne3-4 w3 pacdeTHOro 3aja-
HUsNel,




/o

Pa3nen muciuIuInHbL.
dopma MpOMEKYTOUHOU aTTe-
CTaIuu
(no cemecmpam)

Bcero ua-
COB Ha pas-

A€

CemecTtp

Pacnipenenenue TpynoeMKoCcTH paszena (B yacax) 1o BUIaM
yueOHOIi paboThI

KouTakTHas

Jlex

IIp

JIab

KIIP

HKKII

ITA

CP

Kour-
pOJIb

ConeprkaHre caMOCTOSITENIbHOM pa-

0OTHBI
(c ykazanuem Ne ucrounuka no . 5.1 u
CTpaHUII B HEM)

DyHKINUH OJHOU IIEPEMEHHOMN.
HuddepennmpoBanne

38

24

W3ydeHne TeOpeTHIECKOTO U MpaKTHIe-
CKOTO MaTepuaa:

[6], cTp. 104-125, 127-150.

BrlinonHeHnue 1omMaliHero 3ajianusi:

[1], Ne 466 (2, 6, 10, 12),471 (3, 5, 7), 481,
483, 518, 522, 549, 555, 573, 577, 603,
605; 498 (9-10), 507, 508, 638, 641;1503,
1504; 1398, 1400.

[2], Tema 6 Ne 35-42,52-60; 69-78.
Brmomaenue Ne5-6 3 pacueTHOro 3a1a-
HusNel,

OyHKINUH OJHOU ITEPEMEHHOMN.
NurterpupoBanue

50

10

10

30

W3zydeHne TeOpeTHIECKOTO U paKTHIe-
CKOTO MaTepurana:

[6], cTp. 159-214.

BrImonHeHne qoMamrHero 3a1aHus:

[1], 1681, 1684, 1687, 1688, 1690, 1694,
1697, 1700; 1833, 1837, 1846, 1850, 2014,
2015, 2017,2023, 2025; 1870, 1873, 1874,
1875, 2090, 2091, 1808, 1809, 1816, 1820,
1823; 1672 (4, 6,9, 10), 2231, 2233, 2275,
2278, 2259, 2264, 2284;

[2], Tema 7 Ne 5-20; 25-29, 31; 47-50, 55-
58; Tema 8 Ne 1-4; 5-19, 21, 22, 24, 31-34.
Brmomaenue Ne7-8, 10 u3 pacueTHOTO
3aganusgNel.

DK3aMeH

36

2,5

33,5

DK3aMeH MPOBOAMTCS B YCTHOH (opme 1o
OMJIeTaMCOTJIACHO MPOTrpaMMe dK3aMeHa

Hmozo 3a cemecmp

216

32

32

2,5

116

33,5




/o

Pa3nen muciuIuInHbL.
dopma MpOMEKYTOUHOU aTTe-
CTaIuu
(no cemecmpam)

Bcero ua-

COB Ha pas-

A€

CemecTtp

Pacnipenenenue TpynoeMKoCcTH paszena (B yacax) 1o BUIaM
yueOHOIi paboThI

KouTakTHas

Jlex | Ilp

JIab

KIIP

HKKII

ITA

CP

Kour-
pOJIb

ConeprkaHre caMOCTOSITENIbHOM pa-

0OTHBI
(c ykazanuem Ne ucrounuka no . 5.1 u
CTpaHUII B HEM)

(DYHKI_[I/II/I HECKOJIbKHUX NCPEMCH-
HBIX

44

28

W3ydeHne TeOpeTHIECKOTO U MpaKTHIe-
CKOTO MaTepuaa:

[6], cTp. 275-303

BrlinonHeHnue 1omMaliHero 3ajianusi:

[1], 3042, 3043, 3045, 3050, 3051, 3052,
3057, 3058, 3065, 3068, 3071, 3072, 3073;
3126, 3128, 3130, 3131, 3132, 3135; 3146,
3147, 3150, 3152, 3186, 3187, 3189, 3192,
3196, 3197, 3200, 3201, 3273, 3274, 3276.
[2], Tema 9 Ne 1-4; 23-28; 37-40; 42-50;
Brmomaenune Nel-2 u3 pacueTHoro 3a1a-
HUAND,

DNEeMEHTHI TEOPHH OOBIKHOBEH-
HBIX U PEpeHITHATBHBIX ypaB-
HEHUU

45

29

H3y4yeHune TeopeTHIeCKOro U MpaKkTHye-
CKOT0 Marepuana:

[6], cTp. 417-448.

BrInonHEeHUE JOMAITHETO 3a/1aHus:

[1], 3913, 3914, 3955, 3956, 3965, 3967,
4050, 4052; 4160, 4161, 4163, 4165, 4172,
4208, 4211, 4213; 4251, 4253, 4254, 4255,
4257, 4301, 4303, 4305, 4307, 4270, 4275
(2,3,4),4277 (1, 2, 3),4318, 4319.

[2], Tema 10 Ne 1-2, 3-8; 31-35.
Bremomaenue Ne3-5, 11 u3 pacueTHOTO
3amaHnusNe?.

WnTerpupoBanue QpyHKIMi He-
CKOJIBKHX TTEPEMEHHBIX

62

12 | 12

38

H3y4yeHue TeOpeTHIECKOro U MpaKkTHye-
CKOT0 Marepuana:

[6], ctp. 307-361.

BerInoHeHUE JOMAITHETO 3a/1aHus:

[1], 3478, 3479, 3480; 3526, 3536, 3538,
3559, 3598, 3517, 3519, 3520, 3522, 3524,
3547, 3548, 3550, 3558, 3549, 3551, 3556,
3557, 3563, 3565, 3609, 3690, 3771, 3772,
3773, 3775; 3876, 3877, 3878, 3887, 3888.
[2], Tema 12 Ne 1-8; 13-14, 17, 22.
Brimomaenune Ne6-8 3 pacueTHoro 3ama-
HUAND,




/o

dopma MpOMEKYTOUHOU aTTe-

Pa3nen muciuIuInHbL.

CTaluu
(no cemecmpam)

Bcero ua-
COB Ha pas-
bi(SH

CemecTtp

Pacnipenenenue TpynoeMKoCcTH paszena (B yacax) 1o BUIaM
yueOHOIi paboThI

KouTakTHas

Jlex

IIp

JIab

KIIP

HKKII

ITA

CP

Kour-
pOJIb

ConeprkaHre caMOCTOSITENIbHOM pa-

0OTHBI
(c ykazanuem Ne ucrounuka no . 5.1 u
CTpaHUII B HEM)

DneMEeHTHl BEKTOPHOT'O aHaJIn3a

29

21

W3ydeHne TeOpeTHIECKOTO U MpaKTHIe-
CKOTO MaTepuaa:

[6], cTp. 362-378

BrlinonHeHnue 1omMaliHero 3ajianusi:

[13], Ne 16, 17, 18, 19, 32, 33, 34, 35, 36,
42,44, 45, 47, 48, 49, 56, 57, 58.
Brimonnenue Ne9-10, 12 u3 pacueTHOro
3aaHusNe?.

DK3aMeH

[\

2,5

33,5

DK3aMeH NPOBOAUTCS B YCTHOW (opMe 1o
OueTaMCcOrIacCHO MPOrpaMMe 3K3aMeHa

Hmozo 3a cemecmp

216

32

32

2,5

116

33,5

/o

dopma MpOMEKYTOUHOU aTTe-

Pa3nen muciMIuINHEbL.

CTaluu
(no cemecmpam)

Bcero ua-
COB Ha pas-
nen

Cemectp

Pacnipenenenue TpynoeMKoCTH paszena (B yacax) 1o BUIaM
yueOHOI paboThI

KouTakTHas

Jlex

IIp

JIab

KIIP

HKKII

ITA

CP

Kour-
pOJIb

ConeprkaHre caMOCTOSITENIbHOM pa-

0O0TBI
(c ykazanuem Ne ucrounuka no . 5.1 u
CTPaHUIL B HEM)

Psanpr

40

24

N3yyeHne TeopeTUUeCcKoro u mpakTuue-
CKOT0 MaTepuaa:

[6], cTp. 379-415 wnu [12], cTp. 5-45
BrlnonHeHue 1oMaliHero 3aJiaHusi:

[16], Ne 15-30; 31-36, 39-46; 47-56.

[2], Tema 11 No 46-53.

Brmomaenue Nel-4 3 pacueTHOro 3a1a-
HUANe3,

Teopus QyHKIIUN KOMIJIEKCHOTO
nepemenHoro. [IpeodpazoBanue

Jlammaca

84

14

14

38

W3ydeHne TeOpeTHIECKOTO U MpaKTHIe-
CKOTO MaTepurana:

[12], cTp. 46-51, 53-84, 89-104, 109-124.
BrImonHeHne qoMamHero 3a1aHus:

[8], Ne 9, 10, 12-14, 16-18, 55, 59-60, 62,
63, 66-67, 104-105, 141, 143, 147, 148,
151, 155, 251, 253, 254, 256, 258, 259,
287, 291, 293, 295, 296, 300-306, 328,
331, 334, 348, 349, 351- 354.
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Pa3nen muciuIuInHbL.
dopma MpOMEKYTOUHOU aTTe-
CTaIuu
(no cemecmpam)

Bcero ua-
COB Ha pas-

A€

CemecTtp

Pacnipenenenue TpynoeMKoCcTH paszena (B yacax) 1o BUIaM
yueOHOIi paboThI

KouTakTHas

Jlex

IIp

JIab

KIIP

HKKII

ITA

CP

Kour-
pOJIb

ConeprkaHre caMOCTOSITENIbHOM pa-

0OTHBI
(c ykazanuem Ne ucrounuka no . 5.1 u
CTpaHUII B HEM)

[7]1,Ne 7-9, 14, 20, 28, 31, 36 (6), 103-108,
144, 147, 150.

Brinonnenue No5-9 u3 pacueTHoro 3ana-
Husg Ne3.

DJIEeMEHTHI TEOPUH YPaBHEHUM
MaTeMaTH4eCcKO (pr3UKH

56

10

10

36

H3ydeHue TeOpeTUIEeCKOTO U MpaKTHie-
CKOTO MaTepuaa;

[9], cTp. 11-46, 59-75, 100-124
BrinonHeHne 1oMalrHero 3aIaHus:

[9], c.334 Ne 3 (a-3).

[10], §1 Ne 1-3, 12-14; §4 Ne 72, 73; §5 Ne
80, 81; § 6, Ne 84, 85, 86, 87; § 8 Ne 112 (a,
0), 113 (a).

Bremomaenne Ne 10 U3 pacueTHOT0 3a1aHus
Ne3.

DK3aMeH

36

2,5

33,5

DK3aMeH IPOBOAWTCS B YCTHOH (popme 1o
OMIICTAMCOTIIACHO POTPaMMe 3K3aMCHa

Hmozo 3a cemecmp

216

32

32

2,5

116

33,5

Hroro:

648

96

96

7,5

348

100,5

Hpumeuanue:Jlek — nexuuu; Ilp — npakrtudeckue 3anarusi; Jlab — maGoparopusie padotsi; KIIP — ayauropHble KOHCYIbTallMM MO KYpPCOBBIM MPOEK-
tam/paboram; UKKII — uaaMBHIyabHBIE KOHCYIBTAIIMHU 110 KYPCOBBIM ITpoekTam/padboram; [TA — nmpomexxyrounas arrectaius;, CP — camocrositensHas pa-
0oTa CTyAeHTa.




3.2.KpaTkoe coaep:kaHue pa3aejaoB
1 cemecTp
1.Onemenmul TuHeliHol aneebpul

ITonarue marpunsl. Pasnuunbeie Buael matpuu. [eiicteus Han matpunamu.llonstue onpenenu-
Tenst. MuHoOpel W uX anreOpanyeckue AOIMOJIHEHUs. Pa3iokeHue ompenenuTtess Mo 3JIeMEeHTaM
CTPOKH M TIO 3JeMeHTaM ctosbra.O0paTHast MaTpula, yCJIOBHUE €€ CYLIeCTBOBaHMs. Bwruncienue
obpatHoit Marpuiisl. [IpeobpasoBanue marpuil. CtyneHuyatas marpuna. Panr matpurpl. CUCTEMBI
JUHENHBIX ypaBHEHHH. MaTpuuHas 3anuch cucteMbl. OTHICKAaHHUE PELIEHUN CHCTEMBbl JTMHEHHBIX
ypaBHeHUH 110 TipaBuily Kpamepa, MmaTpudHbiM MeTooM U Metogom ['aycca. Teopema Kponekepa-
Kanennu.Onpenenenue JUHEHHOTO NMpocTpaHcTBa. [loHATHE TMHEWHOW 3aBUCUMOCTH M HE3aBUCH-
MOCTH 3JIEMEHTOB JIMHEHHOTO MPOCTpaHCTBa. PasMepHOCTh 1 6a3uc auHeiHoro npoctpaHcTsa. [o-
HATUE JTMHEHHOTOo oneparopa. COOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUECHUS JIMHEHHOTO onepa-
TOpa. AJTOPUTM HaXO0XKJICHHUS COOCTBEHHBIX BEKTOPOB.

2. Bexmopnas ancedpa. dnemenmovl aHATUMUYECKOU 2eoMempuu

IIpssmoyronbHas cuctema koopauHat B npoctpanctse.llondarue Bexropa. IIpoeknus Bekropa Ha
0Cb. JlekapTOBBI PSAMOYTOJIBHBIE KOOPIUHATHI BEKTOPA U €r0 HAINPaBIAIOIMINE KOCUHYCHI. [loHsATHE
BekTopa. JInHelHbIe onepanuy Haj BeKTopaMu. Pasznoxenue BekTopa mo 6asucy. Hanpasmstomue
KOCHHYCBI BeKTOpa. CKaJsipHOE, BEKTOPHOE U CMELIAHHOE MPOU3BEACHUE BEKTOPOB M UX CBOMCTBA.

Omnpenenenne miockoctu. OOmiee ypaBHEHHE TIIOCKOCTH. [IOHATHS O TOJHOM M HEMOJHOM
YPaBHEHUAX IUIOCKOCTH. Pa3nnuHble BUABI ypaBHEHMS NMPAMOW B IMpOCTpaHCTBE. JIMHMM BTOpPOTO
HopsiiKa: AJUIUIC, TunepOona, nmapadosna. [ToBepXHOCTH BTOPOro Mmopsaka U UX KaHOHUYECKHE
YpaBHEHUS.

3. Teopus npedenos. Henpepuvlgnocmo (paspbigwl) hyHkyuu

[Tonsitue ¢ynkuuu. Ilpenen ¢pynkiuu B 6eckoHeUHOCTH. YMcnoBas MOCIEIOBAaTENbHOCT KaK
¢yHKUMs HaTypainbHOTO aprymenTa. [lpeaen ¢pyHkuuu B Touke. [lepBbiif 1 BTOpoil 3ameuaTenbHbIC
npeaenbl. beckoHeuHo Manbie U OeckoHeuHO Oombiue GyHKIH. OCHOBHBIE TEOPEMBI 0 OECKOHEY-
HO MaJbIX GyHKIUAX. CpaBHeHHE OECKOHEUHO MabIX (DYHKIIMA. DKBUBAJICHTHBIE OECKOHEYHO Ma-
able QyHKUIMU, WX TPUMEHEHHE NpHU BBIYUCIEHUHU mpenenoB. HempepbiBHOCTE QyHKuMH. Touku
paspbiBa QyHKiuu. OJHOCTOPOHHHE Mpeaenbl (GyHKIMM B TOUYKE. BepTHKalbHbIe aCUMIITOTHI Ipa-
¢duka ¢pyHkuu. ['Opu3oHTaIBHBIC U HAKJIOHHBIE acCUMNTOTHI Tpaduka Gynkmuu. CroxHas QyHK-
sl

4. Dynkyuu 0onou nepemennou. Juggepenyuposarnue

Ilonarue npousBonHON. DPU3NYECKUN U TEOMETPUYECKUN U CMBICH Ipou3BOAHOW. [loHsTne
muddepermupyemoct pynkiuu. duddepennnan dyakuun. [IpaBuna quddepeHunpoBanus cym-
MBI, Pa3HOCTH, MPOU3BEICHUS W YaCcTHOro. Talimia MpPOU3BOJHBIX MPOCTEHUIIHX AIIEMEHTAPHBIX
bynxumii. [lpaBuno auddepenuupoBanus cinoxaord ¢yHknuu. [lpaBuna auddepenumnpoBanus
CYMMBI, Pa3HOCTH, MPOU3BEACHMS M YaCTHOrO. Tabnmuiia MpOW3BOJHBIX MPOCTEHUIIHNX AIIEMEHTAPHBIX
bynkmit. [IpaBwio nuddepermupoBanus caoxxHor ¢GyHKIuU. Jlorapudmudeckas mpous3BOIHAS.
OcHoBHble Teopembl nuddepeHmanpHoro ucurncineHus: reopemsl depma, Pomst, Jlarpamxka, Ko-
mu. Heonpenenennoctu. IlpaBuno Jlonurans. @opmynsl Telnopa m Maknopena. Paznoxenue
GyHkumii €', sinx, cosx, (1+x), rue ¢ — BelmecTBEHHOE YKCI0, 110 Gopmyiie Makiopena. I[TpusHak
MOHOTOHHOCTH (YHKIMHU. TOUYKH JIOKaIbHOrO 3KcTpeMyMa ¢yHkiuu. Heo6xoamumoe ycioBue Jo-
KaJIbHOTO 3KcTpeMyma. JlocTaTouHoe ycloBUE JIOKAJTIBHOTO 3KCTpeMyMma. HarpaBieHue BBITYKIIO-
CTH ¥ TOUKH neperunda rpaduka ¢pynkiuu. Cxema uccieaoBanus rpaduka GyHKIINM.

5. @ynxyuu oownoi nepemennou. Unmezpuposarue

[TepBooOpasHast u HeomnpeneaeHHbI UHTErpaia. OCHOBHBIE CBOWCTBA HEOMPEACICHHOTO HHTE-
rpana. Tabmuiia OCHOBHBIX MHTErpanoB. OCHOBHBIC METOJIbI HHTETPUPOBAHUS: HETIOCPEICTBEHHOE
UHTETPUPOBAHUE, METO/]I MOJCTAHOBKH, METO/] BbIJCNIEHUS ITOJHOTO KBaJapaTa, UHTEIPUPOBAHUE TIO
gacTsiM. Tpu TPyMIbI HHTETPAJIOB, HHTETPUPYEMBIX MO dacTsaM. [loHsATHE panroHanbHON (YHKIITHH
OT JIBYX aprymMeHToB. HTerpupoBaHue paunoHalbHbIX QyHKuMid. IHTerpupoBanue uppanroHaib-
HBIX U TPUTOHOMETPUUECKUX BbIpakeHHil. OmnpeeneHne onpeaeieHHOro HHTerpaia. Y clIOBHE CY-
IIECTBOBAHUS OIpeAeIICeHHOro nHTerpana. Kinaccsl naTerpupyeMbix ¢yHkinii. OCHOBHBIE CBOMCTBA
omnpeneaeHHOro uHTerpana. OnpeneneHHblii UHTErpall ¢ MEPEMEHHBIM BEPXHUM MPEAEIOM U €ro
cBoiictBa. ®opmyna Herotona-Jleitoauma. 3ameHa nepeMeHHON B onpeneaeHHoM uHterpaie. dop-




MyJIa UHTETPUPOBAHHUS 10 YACTAM B ONpEEICHHOM HHTerpaie. Hekotopele reomeTpuyeckue mnpu-
JIOXKEHHUsI OTIpe/ielIeHHOro mHTerpaia. HecoOcTBeHHbIE MHTErpaibl ¢ OECKOHEUYHBIMU MpeeNaMH.
OCHOBHBIE MOHATUS U MPOCTEHIIINE CBOMCTBA. METObI HHTErPUPOBAHUSA U MTPU3HAKH CXOJUMOCTH
HECOOCTBEHHBIX MHTErPAJIOB C OECKOHEUHBIMH TpeaenamMu. HecoOCTBeHHBIE HHTETPalbl OT HEOTpa-
HUYEHHBIX (DYHKITHI.
2 cemecTp
1. DYHKYUU HECKONbKUX NepeMeHHbIX

[lonarue ¢pyHKIMU OBYX U Tpex nepeMeHHbIx. O0macTh onpenenenus, rpadguk . [loBepxHOCTH U
nuHUU ypoBHs. YacTHbie pousBoanbie. [lonstue muddepennupyemoct pyakunn. Heodxonumeie
u noctaTouHble ycioBus auddepennupyemoctu GyHKuu. [lomHblil n yactHbie auddepeHmnanb
¢ynkuuu. [IpousBoanas no HampasiaeHuto. I'paguent. [IponsBoaHbie caoXHBIX QyHKUIMI. HesiBHBIC
byHKIMM 1 MX pou3BoiHbIe. KacaTenbHas MI0CKOCTh U HOpMaib K OBEPXHOCTU. YacTHbBIE IPOU3-
BOJHBIE M JuddepeHmansl BeicinX mopsakos. @opmyna Teitopa. DkcTpeMyMbl QyHKIMM He-
CKOJIbKHMX TIEPEMEHHBIX. Y CIIOBHBIN (OTHOCHTENBHBIN) 3KcTpeMyM. Meton Jlarpanka. HanbGonbiiee
Y HaMEHbILIEE 3HAYCHMUSL.

2. Dnemenmsi meopuu 00bIKHOBEHHbIX OUphepeHyuanbHblX YpasHeHuil

Huddepenumansapie ypaBHeHHs (oOmue moHATHA). OOBIKHOBEHHbIE IH(QepeHInaIbHbIe
ypaBHEHUS TepBOro nopsaaka. 3agaun Komm. YpaBHeHUs ¢ pa3AessOMUMUCA NTepeMeHHbIMU. JIu-
HeiHbIe ypaBHEHUs mepBoro nopsaka. Metozas! Jlarpamka u bepaymnu. OObikHOBEHHBIE TH(de-
pEeHIMAIbHBIE YPAaBHEHHUS BBICIIUX MOPSIKOB (OCHOBHBIE MOHSTHS). METOAbI MOHUKEHUSI MOPSIKaA
TPEX TUMOB ypaBHeHM. JInHelHbIe TU(QepeHInaTbHbIe YPAaBHEHUS 1-T'0 MOpsAIKa (OCHOBHBIE T10-
HaTUs). JIuHelHas 3aBUCUMOCTh WM JIMHEWHAs HE3aBUCUMOCTh (yHKIMHA. BpoHckuan. JIuHeitHbIC
onHOpoaHbIe AuddepeHnnanbuble ypaBHEHHS 1-T0 nopsaka. JIuHelHbie onHopoaHbie auddepen-
[UAJIbHBIE YPAaBHEHUS 1-TO MOPsAKA C MOCTOSHHBIMU Kod(dpunnentamu. CTpykTypa o0111ero pere-
HUSl OJHOPOJHOTO ypaBHeHMs. HeonHoponHble nuHelHbIEe AuQQepeHnnanbHble YpaBHEHUs 1-To
MopsIZIKa ¢ MOCTOSTHHBIMU Kodddurmentamu. Meron Jlarpanka. MeTton HeornpeaeneHHbIX Kodhdu-
UEeHTOB. [IpUHIIUT CyNepno3uiuyi P PEUICHUN JTUHEHHBIX HEOJIHOPOIHBIX TH((epeHIINaTIbHBIX
ypaBHEHUH n-TO MOPSIKA.

3. Unmezpuposanue yHKyuii HecKOIbKUX nepemMeHHbIX

OnpeneneHre U yCJIOBHS CYIIECTBOBAHUS JBOWHOTO M TPOMHOTO MHTErpajoB. I'eomeTpuueckas
TPaKTOBKa JBOMHOIO MHTEerpana. JIBOMHOW MHTErpan B JIEKapTOBBIX KoopAauHarax. PaccraHoBka
IIPEAESIOB UHTETPUPOBAHUS U BbIUHCIECHUE. 3aMEHa IEPEMEHHBIX B ABOMHOM MHTerpaine. Kpusomnu-
HeliHbple KoopAuHaThl. llonsipHble KOOpAMHATHI, KaK OAUH U3 BUAOB KPUBOJMHEHHBIX KOOPAUHAT.
3amena fAxo6uan. [lepexoa k MOJSIPHBIM KOOpAWHATAM B IBOWHOM HHTerpasie. TpolHON MHTETpat
B JICKapTOBBIX, MJINHIPUUYECKUX U CPepruuecKux KoopauHatax. IIpuinoskeHus: ABOWHBIX M TpPOii-
HBIX MHTErpaioB. KpuBoIMHEWHBIM MHTErpaa NEPBOrO poja U €ro BeiuucieHue. KpuBoauHelHbie
MHTETpaIbl BTOPOro poja U X BelUUCIEeHUE. CBsI3b MEX1y KPUBOJMHEHHBIMU HHTErPAIaMU I1€PBO-
ro U BTOPOTO poja. Y CIOBHsI HE3aBUCUMOCTH KPUBOJMHEMHOIO MHTETpajla BTOPOro poAa OT MyTH
MHTETpupoBaHus. [I0BEpXHOCTHBII MHTErpal MEPBOrO poja U €ro BBIUMCIEHHE. [IByCTOPOHHSSA U
OJIHOCTOPOHHSISI TOBEPXHOCTH. [loBepXHOCTHBIE 2-r0 poja. Berunucinenne mnoBepXHOCTHBIX UHTErpa-
JIOB BTOPOT'O POJia U UX CBSI3b C IOBEPXHOCTHBIMU MHTETpAJIaMy IEPBOIO POJA.

4. Onemenmvl 8eKIMOPHO20 aHAIU3A

BekropHbie pyHKIIUN cKansgpHOTro aprymenTa. CkaiasipHoe U BEeKTOpHOe 1oJs. [IoTok BeKTOpHO-
ro nojs. useprenmnus. @opmymna Octporpajackoro-I'aycca B BEKTOPHOW M CKalsIpHOW (opmax.
ConeHounanbHoe BEKTOpHOE moje. KpuBonMHENHHbI nHTErpan B BEKTOpHOM mnodje. Lupkynsanus
BekTOpHOTO T0JIs1. PoTOp. @opmyna CTokca B BEKTOPHOU U CKAJIAPHOH (hopMax.

3 cemecTp
1.Psaoul

Yucnosoii psa. CxonumocTs U cymma psiga. Heo6xoaumoe ycnosue cxoaumoctu psiaa. Ipusna-
KU CXOJIMMOCTHU TOJIOKHUTEIBHBIX PSIOB. 3HAKOMEPEMEHHbIE U 3HAKOUepeayronecs: psasl. A6co-
JIOTHAS U YCIIOBHAst cxonuMocTh. Teopema Jleitounna. @yHKIIMOHANBHBIA psa. O6macTs CX0AUMO-
ctu. Crenennoit psia. Teopema Abens. Panuyc cxomumoctu. Ob6macts cxoaumoctu. Psaer Teittopa
u Maxknopena. PaznoxeHrne HEKOTOPBIX dJIEMEHTapHbIX QYyHKIUI B psa MakiopeHa. Tpuronomer-
pudeckuii psan Oypobe 1 GyHkiuu ¢ nepuoaoM 2n. Tpuronomerpudeckui psan Oypbe 11 4eTHOM




u HeueTHOW GyHKIMHA. Tpuronomerpuueckuit psag @ypbe st pyHkiuu ¢ nepuoaom 2/, Panpr Oy-
pbe 0 CUHYCaM U IO KOCUHYCAM.
2.Teopus ¢yHxkuull komniexkcno2o nepemennozo.llpeoopaszosanue Jlannaca

KommuiekcHbie uncna u qedctBus HaJ HUMUA. MOAy/b U apryMeHT KOMIUIEKCHOTO yucia. Tpuro-
HOMEeTpHYecKast popma 3alucu KOMIUIEKCHOTO 4ucia. V3BieueHus KOpHs n-il CTETeHH U3 KOM-
iekcHoro uucna. [loHsTne QyHKIMM KOMIUIEKCHOTO nepeMeHHoro. IIpenen u HempephIBHOCTH
(GYHKIIMM KOMIIJIEKCHOTO MEPEMEHHOT0. DieMeHTapHble (QYHKIUU KOMIUIEKCHOTO MEPEMEHHOTO.
HuddepenuupyemMocts (QyHKIHH KOMIJIEKCHOTO NepeMeHHOro. IlpousBogHas. AHaluTHYECKHE
dbyakuun. MHTETpan or QyHKIIMN KOMIUIEKCHOTO MEpeMeHHOro 1o ayre. Teopema Kormmm it oHO-
CBS3HOM M MHOTOCBsI3HOM oOusacteir. MHTerpanm u mepBooOpasHas. Psnm Teinopa. Psn Jlopana.
Komnbuo cxomumoctu. Hynu ¢ynkuuu. M3omupoBanHbie ocoOble TOUKU. PaznoxeHue QpyHKIUU B
psn Jlopana B OKpeCTHOCTH M30JIMPOBAHHON 0c000M Touku. Brruer pynkiuu. Teopema o BbUeTax.
Brruncnenue BeiueToB. BerueT pyHKIIMU B OECKOHEUHO yAaIeHHOH Touke. [IpuMeHeHne BHIYeTOB K
BBIUMCJICHUIO KOHTYPHBIX U HECOOCTBEHHBIX HHTETPAJIOB.

[IpeobpazoBanue Jlamnaca u ero coiictBa. Opurnnan u u3odpaxenue. Auddepenunposanue u
WHTETPUPOBAHUE OpUTHHAJIa B M300pakeHus. Teopema cmemenus. Teopema 3ama3asiBanus. Teo-
pema momobus. BoccraHoBnenue opurumHana mo uzoOpaxenuto. Cseprka ¢(yHkumii. dopmyna
HMrwoamens. UarerpupoBanne nuddepeHnanbHbIX YPaBHEHHH OTepaIliOHHBIM METOIOM.

3. Dnemenmul meopuu YpagHeHUl MamemMamuyeckol usuxu

Juddepenunanbuple ypaBHEHUS B YaCTHBIX MPOU3BOAHBIX. OCHOBHBIE MOHATUSA. OCHOBHBIE TH-
bl ypaBHEHUH MareMaThyeckod (U3UKU (BOJIHOBOE YpaBHEHHUE, ypaBHEHHE TEIUIONPOBOAHOCTH,
ypaBHeHue Jlamaca). BeiBoj ypaBHeHus kosebanuii cTpyHbl. BotHOBOoe ypaBHeHue. Kpaesbie ycio-
BUs. YpaBHEHUE TEIUIONPOBOJAHOCTH (ypaBHEHUE pacHpOCTPAHEHUS TEIlla B CTEP)KHE). Y paBHEHUE
Jlannaca. IlepBas kpaeBast 3amaua (3agaueii Jupuxne).YpaBuenne Jlamnaca. Bropas kpaeBas 3aa-
ya (3amaueit Helimana).YpaBHEHUs B YaCTHBIX MPOU3BOJIHBIX MEPBOTO M BTOPOro mopsiakoB. Kiac-
cudpukanusa auddepeHuanbHbIX ypaBHEHUH B YaCTHBIX MIPOU3BOJIHBIX BTOPOro nopsjaka. Kanonu-
yeckasi (popma ypaBHEHUH rUnepOOIMIECKOro, MapadOINIecKOro U AIUTUITHYECKOTO TUIIOB. Y paB-
HEHUS XapakTepUCTHK B quddepeHInanbsHoi popme. AHATUTHYECKHE METO/bl PEIIeHUN ypaBHe-
HUI IepBOro U BTOpOro nopsakos. Meton Jlanambepa perieHns BOJIHOBOTO ypaBHEHHUS I OECKO-
HeuyHOU cTpyHbI.PacnipocTtpanenue BoiH oTkiIoHeHUs. [Ipsmas Oerymas BostHa. OOpaTHas Oerymas
BoJIHA. PacmipocTpanenue BolH uMnynbca. Penienne ypaBHeHUs KOlIeOaHUN CTPYHBI METOJIOM pPa3-
neneHus nepeMeHHbIX (Meton Dypbe). CoocTBeHHBIE 3HaUeHNs. COOCTBEHHBIC (DYHKITHH.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1 cemecTp

1. Marpuusl. JeiictBus Hag maTputamu. Onpenenutenu. Pa3noxkeHne onpeaenuTes mo JIeMeH-
TaM CTpOKH U ctonbua (1 gac).

2. Haxoxxnenue oOpatHO MaTpuIlsl. Beraucinenue panra matpuils (1 gac).

3. Teopema Kponekepa-Kanennu. Pemenus cucrem auHelHbIX ypaBHeHui Merogom ["aycca (1
qac).

4. Pemenus cucteM JIMHEWHBIX ypaBHEHUH 1o npasuily Kpamepa, MaTpuuHbiM MeToaoM (1 gac).

OnpeneneHre JMHEHHON 3aBUCUMOCTH U HE3aBUCUMOCTH 3JIEMEHTOB JIMHEWHOTO MPOCTPAHCT-

Ba(1 yac).

6. CoOcCTBEeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAYEHUS TUHEHHOTO Ooreparopa. AJTOPUTM HAXOXK-
JeHus: COOCTBEeHHBIX BeKkTOpoB(1 "ac).

7. Tlonstue BekTopa. JInHEHHBIC oniepayii Hal BeKTopaMu. Pa3inokeHne BeKTopa 1mo 6a3ucy.
Hanpagnstomue kocunycsl Bektopa (1 gac).

8. CkamsipHOE, BEKTOPHOE M CMEIIIaHHOE TIPOU3BEIcHNE BEKTOPOB U X cBoicTBa (1 Hac).

9. IInockocts. OOuIee ypaBHEHHE TUIOCKOCTH. Pa3niunblie BUAbI ypaBHEHUH MPsIMOM B Mpo-
crpancTie (1 gac).

10. Onmunc. ['unepbona. [Tapabomna. [ToBepxHocTr Broporo nopsiaka(l gac).

11. IIpocreitmue npuémsl BeIUUCIeHUS nIpeaenoB. [Ipenen yucioBoi nmocienoBareabHOCTH( 1 gac).

12. IlpuMeHeHue 3aMedaTeabHbIX NPEAEIIOB U UX CIEACTBUH s BRIUMCIIEHU ITpenenoB(]l yac).

e



13.

14.
15.
16.

17.
18.

19.
20.
21.
22.
23.

24.

25.
26.
27.
28.
29.
30.

31.
32.

SNk W=

A o)

12.

13.
14.

15.
16.

17.
18.

19.

OKBUBaJEHTHbIE OECKOHEUYHO MaJible (PYHKIIMU, UX IPUMEHEHHE MTPHU BHIYUCICHUH MPEEIIOB.
KomOunupoBanue nmpueMoB BbruucieHus npenaenos(l vac).
UccnenoBanue ¢pyHKIMKM Ha HeTIpepbIBHOCTH. Kimaccudukanus Touek paspoia (1 gac).
OnHoCcTOpOHHME TIpeesbl (YHKINUU B TOUKE. ACUMITOTHI rpaduka ¢pynkuuu (1 gac).
Brruncnenye npou3BOAHBIX ¢ TOMOIIBIO MpaBui TuddepeHpoBaHus U TaOIHUIIBI TPOU3BO/-
HbIX (1 gac).
[Tpon3BoHBIE pa3IUYHBIX CIOKHBIX QyHKIUH. Jnddepennuan pynkmnuu (1 gac).
Jlorapugmuueckas npousBoaHas. [IponsBoausie u quddepeHnans BICIINUX MOpsakoB (1
qac).
HuddepennmpoBanne GpyHkiuu, 3agannoi napamerpudecku. [IpaBumno Jlonuramnsa(1l gac).
Paznoxenue snemeHTapHbIx GyHKuui o popmyne Makmnopena (1 gac).
HccnenoBanue GyHKIIUH 110 IEPBOM MPOU3BOIHOM M TTocTpoeHue rpaduka (1 gac).
[TonmHoe uccnenoBanue GyHKIMU MO EPBOM MPOU3BOIHON U MOcTpoeHue rpaduka (1 gac).
[Ipocreitmue npueMbl HHTETpUpoBaHus. MeTon nmoaBeAeHUs oA 3Hak quddepennuana (1
qac).
Merton noactaHoBKUA. MeTo1 BbIIETIEHUS TTOJIHOTO KBaJpaTa. 3aMeHa IepeMeHHON B HEompe-
neneHHoM uHTerpaie (1 gac).
HNuTterpupoBanue mo yactsm (1 gac).
WuTerpupoBanue panroHansHbIX GyHkIwmii (1 gac).
HNHTerpupoBanne TPUTOHOMETPUIECKUX BhIpakeHui (1 gac).
WuTerpupoBanue uppamoHanbHbIX GyHKIui (1 yac).
Onpenenennpiii naTerpai. ®opmyna Herorona-Jleti6uumna (1 gac).
Brruncnenue onpeaeneHHOro HHTErpaa 1o 4acTsM. 3aMeHa epeMeHHON B OIpeIeIEHHOM
uHrerpasne (1 gac).
Brruncnenue miomianeit miuockux ¢uryp. Beraucnenue mmH ayr miockux Kpusbix (1 gac).
HecoOcTBeHHbIe MHTErpabl ¢ 0eCKOHEUHbIMH npeaenamMu. HecoOcTBeHHbIE HHTETPabl OT He-
orpaHu4eHHbIX QyHKIui (1 gac).

2 cemecTp

OyHKIMS HECKOIBKHUX MIEPEMEHHBIX, €€ 00JIacTh onpezeneHus, rpaguk (1 gac).

Yacrtasie nmpou3Boaubie. [lomHbii 1 yacTHbIe quddepennuansl Gpyakuun(1 gac).
[IpousBonHas no Hampasienuto. I'paguent(1 yac).

[Tpon3BoaHbIe CIOKHBIX GyHKIMH(] dac).

[IpousBoiHBIC HEABHO 3aMaHHBIX QyHKIMA. KacaTenpHast TIIOCKOCTh M HOpMaJTh K TIOBepXHOCTH( 1
qac).

YacrHble mpou3BoaHbIe U AuddepeHnnansl BeICIUX mopsaakos(l yac).

Haxosxnenne skcTpeMyMoB (DYHKIIMH HECKOJIBKUX TiepeMeHHBIX (1 Jac).

HaubonpIiee 1 HauMeHbIlee 3HaYeHHs. Y CIIOBHBIHN 3kcTpeMyMm(1 dac).
JuddepennunanbHble ypaBHEHUS MIEPBOTO MOPSIKA: C Pa3ACISIONIUMUCS IEPEMEHHBIMHU, B
noaHbIX quddepennnanax(l gac).

. Auddepennuanpabie ypaBHEHHUS MIEPBOTO MOPsIIKA: OJTHOPOIHEIE, THEHHbBIe(1 yac).
. Auddepenunansapie ypaBHEHHS IEPBOTO MOPSIKA: OJHOPOIAHBIE, B TOTHBIX AU(depennna-

nax(1 gac).

Juddepennnanbable ypaBHEHHS BHICIIUX TOPSAKOB. MeTo1bl TOHMKEHHUS TIOPSIJIKA ypaBHE-
Hus(1 gac).

JIuneliHas 3aBUCUMOCTD M JIMHEWHast He3aBUCUMOCTh (pyHKUU. Bporckuan(1 vac).
OpnHopoaHbie JTuHeHbIe nuddepeHuanbHble YpaBHEHHS 7-T0 TOPSAAKA C TOCTOSHHBIMU KO-
apurmentamu(l gac).

Merton HeomnpeaeneHHbIX k03¢ dunmrerTos(1 Jac).

[TpuHUIMT Cynepno3uLIy NP PEIIEHUH JTHHEHHBIX HEOTHOPOIHBIX JU(PepeHIINaTbHBIX ypaB-
HEHUM n-ro nopsnka. Merox Jlarpamxka(1 gac).

CBeneHue ABOWHOTO MHTErpaja K NOBTOpHOMY. CMeHa npenenoB HHTerpupoBanusi(1 gac).
JIBOITHOM MHTErpas B IEKAPTOBBIX KOOpAMHATaxX. PacctaHoBKa MpeAeioB MHTETPUPOBAHUS U
BbIuncienue(1 gac).

JIBoliHO# MHTETpa B MOJMAPHBIX KoopauHaTtax. O000IIeHHbIE MOIspHBbIe KoopauHaThI(1 Jac).



20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.

NNk WD~

10.
11.

12.

13.

14.
15.
16.
17.
18.

19.
20.
21.

22.
23.
24.

25.
26.
27.

Breraucnenne miomniaan. BerauciaeHne Macchl MiI0CKOW MIacTUHBL. Beraucienune oobeMa Kpu-
BoJIMHENHOTO ImnHApa(l vac).

TpoliHol UHTErpa B JEKapTOBBIX KoopauHatax (1 gac).

TpoiiHoM MHTErpa B MWIMHAPUYECKUX KoopauHaTax (1l gac).

Tpotinoi unTerpan B chepudeckux koopaunarax(1 gac).

Brruucienue oobema Tema. Beraucienue maccer tena(l yac).

Kpuponuneiinpie uaTerpaisl 1-ro poga(l gac).

Kpuonuneiinbsie narerpaisl 2-ro poga(l gac).

[ToBepxHOCTHBIE MHTETpaABI 1-r0 poma(l gac).

[ToBepxHOCTHBIE HHTETPaABI 2-T0 poaa(l gac).

Briuncnenue notoka BEKTOPHOTO MOJISl Yepe3 HE3aMKHYTYIO MOBEPXHOCTH(1 vac).
Juseprenus. Berauciienre moroka BeKTopHoro moss mo popmysne Ocrporpaackoro-I'aycca(l
qac).

Hupkymsiiust BekTopHoro mosst. Pabora cui momsi(1 gac).

Potop. Beruucnenne nuupkymnsauuu no ¢popmyne Crokca.(l gac).

3 cemecTp

Cymma psina. HeoOxoaumoe ycroBue cxogumoctu psaaa (1 gac).

[Ipu3HaKy CXOIMMOCTH TIOJIOKHUTEIBHBIX psiioB (1 yac).

3Hakouepenyoumecs 1 3HakonepeMeHnble psabl. Teopema JleitOnumna(l vac).

Crenennsie psaasl. Pannyc cxoqumocTtu. Ob6macts cxonumoct(1 gac).

Paznoxenne ¢pynkumii B paast Tenopa u Maknopena(l yac).

[TpuGimxeHHbIE BEIYUCIICHUS C TIOMOIIBIO CTEMEHHBIX psaoB(1 yac).

Tpuronomerpudaeckuit psix Pypbe 17151 GYHKIUH ¢ IEPUOAOM 27 . TPUTOHOMETPUICSCKUN PST
®ypbe A yeTHOM 1 HeueTHOU (yHkuui(1 vac).

Tpuronomerpuueckuii pag @ypwe 11t GyHkuu ¢ nepuogom 2/ . Paast dypee no cuHycam u
no kocunycam(1 gac).

DopMBI 3aMMCUKOMITIIEKCHOTO Yucia./[eficTBrs Haax KOMIUIEKCHBIME unciiaMu(1 gac).
W3Bnedyenus KopHs n-i CTENEHU U3 KOMIUIEKCHOTO uncina(l yac).

CreneHnHasi, okaszaTelibHas U Jiorapupmudeckas GyHKIMUKOMIUIEKCHOTO IiepeMeHHOoro. Bol-
JieTIeHUe NeUCTBUTEILHON 1 MHUMOM yacTu(1 yac).

Tpuronomerpuyeckue u runepOonnyeckue GyHKINH KOMIJIEKCHOTO IepeMeHHoro. Brinere-
HUE JICUCTBUTENILHOM 1 MHUMOM "acTH(1 yac).

HudbdepennmpyemMocTs GYHKIIUM KOMIUIEKCHOTO TiepeMeHHoro. Y cioBus Komu-Pumana(l
qac).

WuTerpan ot pyHKIIUN KOMIUIEKCHOTO repeMeHHoro o ayre(1l gac).

Psn Jlopana. Paznoxenue GyHKIIHM KOMIUIEKCHOTO TiepeMeHHoro B psia Jlopana(l gac).
Hynu @ynkuuu. Onpenenenne nopsaka Hyms(1l gac).

N3onupoBanHbie 0coObIe ToukH. OnpeneseHue Buaa N30IMpOBaHHON 0c000# Touku(1 vac).
Brruncnenue Beryera B 3aBUCUMOCTH OT XapakTepa U30JIMPOBAHHON 0c000i Touku ¢pyHkuuu(1
qac).

[IpuMeHeHre BEIUETOB K BEIYMCICHHIO KOHTYPHBIX U HECOOCTBEHHBIX MHTErpaioB(1 vac).
[IpeobpazoBanue Jlamnaca u ero cBoiictBa(l yac).

BoccranoBnenue opuruHania rmno u3BecTHoMy uzoopaxennro. Ceprka GpyHkmuii. opmyna
Hroamens(1 gac).

Pemenne nugdepeHnnanbHbIX ypaBHEHUH U CUCTEM ONEpaliioHHBIM MeToaoM(1 Jac).
Pemenue nmpocreimux auddepeHnuaibHbIX ypaBHEHUH B YaCTHBIX MTpon3BOAHBIX(1 yac).
Mertoap! pemeHuiinnddepeHnanbHbIX YpaBHEHHH B YACTHBIX MPOU3BOIHBIX TIEPBOTO MOPSI-
ka(1 gac).

BriBo ypaBHeHus konebanuii crpyHsl. BonHoBoe ypaBuenue. Kpaesbie ycnosusi(1 yac).
[TocTanoBKa 3a1a4 [y1si ypaBHeHHH mapabosmueckoro tuma(l gac).

Knaccudukanus nuddepeHunanbHbIX ypaBHEHUH B YaCTHBIX MPOU3BOJHBIX BTOPOTO MOPSII-
ka(1 gac).



28. IlpuBenenue nuddepeHnraIbHBIX YPAaBHEHUH B YaCTHBIX MPOU3BOIHBIX BTOPOTO MOPSIKA K
KaHoHMUYeckoMy BUay(1 vac).

29. Konebanus 6eckoneunoi crpynsl. Meton lamambepa(l gac).

30. Pacnpoctpanenue BoiH oTkiIoHeHus. [Ipsimas Gerymas BoinHa. OOparHas Oeryiuas BojHa.
Pacnipoctpanenne BosH umiynbca(l gac).

31. Konebanue CTpyHBI ¢ 3aKpeIUICHHBIMU KOHIIaMH. MeTon paznenenus nepeMeHHbIXx Dypoe.(1
qac).

32. PemieHue BOJHOBOTO ypaBHEHUsI METOJIOM pasjieneHus nepeMeHHbIx ypoe(l gac).

3.4. Tembl 1a00paTOPHBIX padoT
JlaboparopHble pabOThI Y4€OHBIM TTAHOM HE MPEAYCMOTPEHBI.

35.PTP

Tun PI'P: pacuetHOe 3ananue.

TeMaTuka pacyeTHbIX 3aJaHUI
1 cemecTp

Amnanutnueckas reometpus. Jluneitnas anredpa. llpenenst. JInddhepennupopanue. MaTErpasisl.
2 cemecTp

Huddepennmanpasie ypaBHeHUs. KpaTHbie mHTETpaibl. BeKTOpHBIN aHaIu3.
3 cemecTp

Psnpr. Teopust GyHKIHI KOMIUIEKCHOTO IEPEMEHHOTO. DJIEMEHTHI YPaBHEHU MaTeMaTH4e-

CKOM (pr3ukH

3.6. TemaTnka KypcOBBIXIIPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/KypcoBasi paboTa y4eOHBIM IIJIAHOM HE MPETyCMOTPEHBI.



3.7. CooTBeTcTBHE Pa3/1€e/I0B M CUUILINHBI M (POPMHUPYEMbIX B HUX KOMIIeTEeHIUI

3amIaHUPOBAHHBIC PE3YIBTATH OOYUEHHS 1O Konpsl Homep pasziena AMCHUMIUTHHE (B COOTBETCTBUM C 11.3.1) OLEHOYHOE CPENCTBO
JUCLUIIIINHE WH]IU- 1 cemectp 2 cemectp 3 cemectp (TMIl 1 HAUMEHOBAHUE)
(B cooTBeTCTBUH € pazzaesiom 1) KaTopoB 21 31| 4 213 1 213
3HaTh:
OTPCACIICHH 1 CBOHCTBA MATPHL 1 ONPEACIITEINCH, Tect «Matpurpl. Onpenenutenu. CHCTEMBI JTH-
JNCHUCTBHS HaJ HUMU, IOHSITHE CUCTEMbI JIMHEHHBIX OIIK-2.1 N o
N HEHHBIX ypaBHCHUI

YpaBHCHUI U €€ PEIICHHUS
OmepaLii Hal BEKTOpaMH 1 uX CBOWCTBA, YpaBHe- OIK-2.1 X Tect «2neMeHTHI BeKEOpHOﬁ anreOpbl ¥ aHATUTH-
HUS MPSMBIX U TUIOCKOCTEH 4ECKOI reOMeTpUn»
noHsATHE (PYHKINH, CIIOCOOBI 3a1aHHs, ONpe/IcIICHHIE
mpezesna ¥ HeMPEPhIBHOCTH (DYHKIINU, METOIBI BBI- OIIK-2.1 X Tect «lIpenen u HENMPEPHIBHOCTH (PYHKITUID)
YHCIICHUS TIPE/ICTIOB
TIOHSITHE MTPOU3BOTHON, e¢ GU3NISCKUN 1 T€OMETPH- Tecto! «IloHATHE TPOU3BOTHOM.
YeCKUH CMBICH, TU(dEepeHIMPOBAHUE CIIOKHOM OIK-2.1 X Haxoxnenne npon3BogHON
¢byHKUMH, puiIoxkeHus AuddepeHnnarbHOro Uc- ’ «[Ipunoxenus nupdepeHITnaIEHOTO
YHCITICHAS HCYHCIICHUS
MTOHATHE HEOTIPEIeIIEHHOT0 HHTErpaia, OCHOBHBIC Tecter «Heomnpenenennsii uaTerpai. OcHOBHBIE
METO/IbI MHTETPHPOBAHUS, NOHATHE OMPEACTEHHOTO | oo 5 METO/IbI MHTET PUPOBAHHUSD,
MHTErpaja, TeOMeTPHIECKUE MTPUIIOKEHHUS OIpeie- «OrmpeieneHHbIH HHTETPAIT.
JICHHOI'0 MHTErpaia ®opmyna Helorona-JleliOnunay

Tectbl «DYHKIMU HECKOJIBKUX MIEPEMEHHBIX, TH(D-
MOHATUC (DYHKIMH HECKOTBKUX ICPEMCHHBIX, YacT- (epeHLpoBaHUEY,
HBIE ITPOU3BOAHBIE, MU depeHurpoBanne GyHKIUH OIIK-2.2 «KacarenbHas IJIOCKOCTb U HOPMaJb K IOBEPXHO-
HECKOJIbKUX MEPEMEHHBIX cti. YacTHbIE IPOU3BO/IHEIE BBICIIUX ITOPSIKOB.

OKCTpPEMyMBI»
. o . Tectrl «/IBoiinble uHTErpansl. [Ipunoxenus ABou-
MIOHATHE JBOWHOTO, TPOWHOTO, KPHBOIMHEHHOTO o
ITOBEPXHOCTHOT'O MHTEIPAIOB M CLIOCOOBI MX BBIYHC- HbIX HHTErpanoBy, «TPORHEIC HHTEIPAbI B ACKap-
HIeHI, FeOMETHHYECKHE i (H3MIECKHE TPUIOKE- OIlK-2.2 X TOBBIX, LITHHIPHIECKAX 1 chepudecKknx KOOpan-
s HaTax»,«KpuBOIMHEHHBIE 1 TOBEPXHOCTHBIC
HHTETPaJBD)

MTOHATHE BEKTOPHOTO U CKAJISIPHOTO IIOJIS, TOTOKA U
MUPKYIAIAN BEKTOPHOTO OIS, METOBI X BBIYHC- OIIK-2.2 TecT «27eMEeHTBI BEKTOPHOTO aHAITN3a)
JICHUS
MOHATUE 0OBIKHOBEHHOTO AU epeHInansHOro Tectbl «OOBIKHOBEHHBIC TU( HepeHINATbHEIC
YPaBHEHHs, €r0 PELICHNS, METOAbI PELICHUS pa3- OIIK-2.2 X ypaBHEHHs», «JInHelHble muddepeHmansHbe
JINYHBIX TUTIOB yPaBHEHUMN YPaBHEHHS 1-TO TOPSIIKA»

Tectrl «Hucnossie psiabl. [Ipu3Haku cX0AUMOCTH
MIOHSTHE YUCIIOBOTO Psijia U €T0 CXOJUMOCTH, TIOHS- MOJIOKHUTEIBHBIX PSIOBY,
THe QPYHKIMOHAIBHOTO psiyia, pa3nokenue Gy | OIIK-2.2 X «3Hakouepenytouecs psaapl. CTeeHHbIE PSAB»,
B CTETICHHBIC psiabl 1 Dypbe «PaznoxxeHne GyHKIUU B CTCICHHOM psill. Psimbr

Dypbe»




MOHSTHE KOMILIEKCHOTO Yuciia, GYHKIMHA KOMILIEKC-
HOTO TIepeMeHHOT0, TU(PPEPESHIMPOBAHIE U HHTET-

TecTrl «KOMILIEKCHEIC YUCIIAY,
«DYHKIMN KOMITIEKCHOTO TTEPEMEHHOTO.

OIIK-2.2
pUpOBaHUE PYHKIIUU KOMIUIEKCHOTO TIEPEMEHHOTO, Auddepentyposanie u HHTETPUPOBAHIE)
pasIIoKEHUE B PA/Ibl, HAXOKIEHHE BEIETOB «Psin Jlopana. M3onmpoBaHHbIe 0COOBIE TOUKH.
BriueTs»
OCHOBHBIE THITHI YPaBHEHUI MaTeMaTHIeCKo (Hr3u- Tectsl «OCHOBHBIC THUIIBI ypaBHEHUH MaTeMaTHye-
KW, METOJIbI pelieHus AuQdepeHInaIbHBIX YpaBHe- OITK-2.2 cKol pu3ukm», «IuddepeHnuansHbie ypaBHSHUS B
HUH B YaCTHBIX MPOMU3BOIHBIX IIEPBOTO M BTOPOTO ’ YaCTHBIX MTPOU3BOIHBIX BTOPOTO MOPSIKA, UX KIIac-
TIOpsIIKa cupuKanms
YMmersb:
BBITIOJTHATH IEHCTBHA HaJl MAaTPUIIAMH M OTIPEICITH- KonTtponsHas padora
TENSIMU, HAXOJIUTh PEIICHUE CUCTEM JIMHEHHBIX OIIK-2.1 «DJIeMEHTBI TUHEHHOHN areOphi»
ypaBHEHUH 3amuTa pacueTHoro 3ajanus 1 (3amaya Nel)
BBIMTOJTHATH ICHCTBHS HAJl BEKTOPAMH, COCTABIIATh
A A pu ’ OIIK-2.1 3amurTa pacueTHOro 3aaanus 1 (3amaua No2)
YpaBHCHHS NPSMBIX M TUIOCKOCTEH
MPUMEHSTh PA3INYHBIC METOMBI TSI BEIYUCIICHUS KontponbHas padora
MIPEJICIIOB, UCCIICAOBATh (DYHKITHIO HA HETIPEPBIB- OIIK-2.1 «IIpenensi. HempepbIBHOCTE»
HOCTbh 3amura pacuetHoro 3afganus | (3agaum Ne3-4)
N KontponbHas pabdora
muddepeHIMpoBaTh QYHKINIO OTHOWAEHCTBUTEIb- N
o . «Andpepenunponanue GyHKIMH OHON AEHCTBHU-
HOH NepeMEHHOM, aHAJIU3UPOBaTh QYHKIHIO U €€ OIIK-2.1 N o
TeJIbHOU MEPEMEHHOI»
rpadux
3ammura pacdeTHoro 3aganus 1 (3agaun Ne5-6)
KonTponbHas padoTa
HHTETPUPOBATH QYHKITUIO OTHONIEHCTBUTEIHHON OMK-2.1 «aTerpupoBanue QyHKIIMHA OJTHOUN NEHCTBUTEIb-
IepeMeHHOM ’ HOU TIepEMEHHON»,
3ammura pacdeTHoro 3aganus 1 (3agaun Ne7-8)
nupdepeHITpoBaTh GYHKITUIO HECKOIbKUXIEHCTBH Konrpossuas padora
p P y OIIK-2.2 «DYHKIMA HECKOIBKIX ITIEPEMEHHBIX)
TENBHBIX IEPEMEHHBIX
3ammurTa pacdeTHoro 3aganus 2 (3agaun Nel-2)
KoHnTpoabsHas padora
HUHTETPUPOBATh QDYHKIHIO HECKOJIBKUXICHCTBUTEIIb- OIK-2.2 «KpaTHble, KpUBOJIHMHEHHBIC ¥ TOBEPXHOCTHBIC
HBIX TIEPEMEHHBIX ’ HUHTETPAaJIBI»
3ammmra pacueTHOro 3aaanus 2 (3amaun Ne6-8)
HaXOJUThb MOTOK BEKTOPHOTO MOJsI Yepe3 MOBEPX-
& P P P OIIK-2.2 3ammrTa pacdeTHOro 3aaanus 2 (3amaun Ne9-10)
HOCTb, BBIYUCIIATH [IUPKYIISAIUI0 BEKTOPHOTO ITOJIS
KontponbHas padora
pelaTh OOBIKHOBEHHBIE TU( B EpEeHIIATBHBIC YPaB- P P
OIIK-2.2 «AuddepenunansHple ypaBHEHUS»,
HEHUSIPA3TMYHBIMU METOJAMHU
3amuTa pacuetHoro 3afanus 2 (3agaun Ne3-5)
HCCIIeI0OBaTh Ha CXOJJUMOCTDb YMCIIOBOM Psijl, packiia- OIK-2.2 KonTtponbHas padora «Psap»

JIBIBaTh (PYHKIMIO B CTETIEHHOU psia u psig Dypbe

3ammura pacdeTHoro 3aganus 3 (3agaun Nel-4)




BBITIOJTHATH IEWCTBHS C KOMITJICKCHBIMH YHCJIAMH,
HIPUMEHSATD, TN PEPEHIPOBATh U HHTETPUPOBATD

Konrponbnas pabora «Teopust pyHKIMH KOM-

(YHKITUIO KOMIUIEKCHOTO TIEPEMEHHOTO, PaCKIIaIbl- OIlK-2.2 IIJICKCHOTO TIEPEMEHHOT0)
BaTh B PsJI, HAXOAWTDH BBIUETHI, permarh TuddepeH- 3ammurTa pacdeTHOro 3amaHus 3 (3agaun Ne5-9)
[[HAJIbHBIC YPABHEHUSI ONEPAI[IOHHBIM METOIOM

emath AuppepeHnanbHble YpaBHEHUS B YaCTHBIX
p bdep yp Kontpomsnas pabora «uddepennuansusie ypas-
MIPOM3BOIHBIXIIEPBOTO MOPSAKA, IPUBOIUT K KAHO-
HIYCCKOMY BITY (b(CPCHIMATEHOE YpaBHEHE OIIK-2.2 HEHUS B YaCTHBIX IPOU3BOTHBIX

y By p yp 3amuTa pacdeTHoro 3ananus 3 (3agada NelQ)

BTOPOTO MOPsIIKA
MIPUMEHTh MaTEMaTHIECKHI armapar K perieHuto OIK-2.2 3ammuTa pacyetHoro 3aganus 1 (3agadn Ne9-10)

MPUKJIAJHBIX 3a4a4

3ammra pacueTHOro 3ajanus 2 (3agaun Nel1-12)




4. KOMIHETEHTHOCTHO-OPUEHTUPOBAHHBIE OHEHOYHBIE MATEPHAJIbBI
JJIA TEKYIHIEI'O KOHTPOJIA YCIIEBAEMOCTH U ITPOMEXKYTOYHOMU ATTE-
CTAIIM 11O JMCIIUITJIMHE

4.1. Texkymuii KOHTPOJIb YCIIEBAEMOCTH 110 M CHMILJIMHE:

1 cemecTp
— TECTUPOBAHHUE:
1. Tect «Matpuipl. Onpeaenutenu. CUCTEMbI JUHEHHBIX YPABHEHUI
2. Tect «2neMeHTHI BEKTOPHOI anreOphl U aHATUTUYECKOH TreOMEeTpU»
3. Tect «llpenen u HEMPEPHIBHOCTH (QYHKITUM
4. Tecr «Ilonstue npousBoanoi. Haxoxaenue npou3BoAHON
5. Tect «lIpunoxenus nudpepeHnaTbLHOTO HCUUCICHUS
6. Tecr «Heonpenenennslii uuTerpan. OCHOBHbBIE METO/Ibl MHTETPUPOBAHUS»
7. Tect «Onpenenennsiii uarerpan. @opmyna Hetotona-Jleitoauay

— KOHTPOJIbHBIE Pa0OTHI:
1. KoHTtposbHas paboTa «DJI€MEHTHI JJMHEHHON anreOphI»
2. KonTtponbsHas pabota «IIpenenst. HenmpepbIBHOCTE
3. KontponbHas pabora «/lubddepennnpoBanre GyHKIIUN OTHON ACHCTBUTEIHHON Mepe-
MEHHON»
4. KontponbHas padota «MHTETpHpOoBaHue QYHKIIUHA OAHOU IEHCTBUTEILHON TIEpeMeH-
HON»
— BBITIOJIHEHHE U 3aIUTa pacuyeTHOro 3aaanus Nel

2 cemecTp
— TECTUPOBAHHUE:
1. Tect «DyHKIMH HECKOJIBKUX MEpeMEHHBIX, ] PepeHIIMpoBaHNE)
2. Tecr «KacarenbHas IIOCKOCTh M1 HOPMaJIb K TOBEPXHOCTU. YacTHBIE TPON3BOAHbBIE
BBICILIUX MOPSAKOB. DKCTPEMYMBI»
3. Tecr «O0bIkHOBEHHBIE TU(PEpeHIINATbHBIC YPABHEHUS
4. Tecr «JIuneitasie qudpepeHnraIbHbIe YPaBHEHUS #-TO TOPSIKAY
5. Tect «/IBoiHble uHTErpaisl. [Ipunoxenus 1BONHBIX HHTEIPAIOB)
6. Tect «TpoitHbIe HHTETPAIIBI B ACKAPTOBBIX, ITMIHHAPUIECKUX U CHEPUIECKUX KOOPIUHA-
Tax»
7. Tect «KpuBonauHEHbIE K TOBEPXHOCTHBIE MHTETPAIIBD)
8. Tect «DneMeHTBl BEKTOPHOI'O aHAJIN3a»
— KOHTPOJIbHBIE PaOOTHI:
1. KoutponpsHas padora « DyHKINN HECKOJIBKUX NEPEMEHHBIX )
2. Konrtponbnas padota «/luddepeHnranbapie ypaBHEHUS
3. KontponbHas padora «KpaTHble, KpUBOJMHEWHBIEC M TOBEPXHOCTHBIE HHTETPAIIBI»
— BBITIOJIHEHUE U 3aIIUTa pacuye€THOro 3a1anus No2

3 cemecTp
— TECTUPOBAHHUE:
1. Tecr «HUucnossle psiabl. [Ipu3HaKy cXOAUMOCTH MOJIOKUTEIBHBIX PSIOB»

2. Tect «3Hakouepenyronmecs paabl. CTENEHHbIE PSAIbI»

3. Tecr «Pa3noxxenue GpyHKIMH B cTeieHHON psil. Psapl @ypbe»

4. Tecr «KoMIekcHbIE YUCTA»

5. Tect «®yHKIMH KOMIUIEKCHOTO IepeMeHHOoro0. uddepeHnnpoBanue u HHTErprupoBa-
HUE»

6. Tecrt «Psan Jlopana. M3onupoBaHHbIe 0OCOOBIE TOUKH. BbueTs»

7. Tect «OCHOBHBIC TUITBI YPABHCHHI MaTEeMaTHIECKON (U3HKN»

8. Tecr «uddepenunanbapie ypaBHEHHS B YACTHBIX MPOU3BOJHBIX BTOPOTO MOPSIIKA, UX
KJaccuukarms»



— KOHTPOJIbHBIE Pa0OTHI:

1. KontponbHas padota «Psap»

2. KonTtponbsHas padota «Teopust GyHKIMI KOMIIJIEKCHOTO TEPEMEHHOT0»

3. KonurponwsHas pabdora «/{uddepennuanbubie ypaBHEHHS B YaCTHBIX MPOU3BOIHBIX)
— BBINOJIHEHHE U 3alUTa pacyeTHOro 3anaHus Ne3

banibHO-peUTHHTOBAs CTPYKTYpa AUCUUTUIMHBI SIBISETCS MPUIOKEHUEM A.

4.2. [Ipome:kyTOUYHAS aTTECTANMS MO JMCHUIINHE (YACTH AU CHUIINHBI):

1 cemecTp
OK3aMeH.

Ornenka ompenensieTcst B cooTBeTcTBUH ¢ [lonokeHneM o 0alIbHO-pEHTHHTOBOM CUCTEME st
crynenroB pmmana HUY «M3U» B 1. BomkckoM Ha OCHOBaHWUM CEMECTPOBOW M HK3aMEHAIlMOH-
HOMCOCTaBISIONINX.

2 cemecTp
OK3aMeH.

OneHka ompejaenseTcs B COOTBETCTBUM ¢ [losokeHreM o 0aIbHO-PEHTHHTOBOM CUCTEME ISt
cryaentoB ¢unmana HUY «MDU» B r. BomkckoM Ha OCHOBaHHWU CEMECTPOBOW M K3aMEHaIMOH-
HOWCOCTaBJISIOIINX.

3 cemecTp
OK3aMeH.

Ornenka ompenensieTcst B cooTBeTcTBUM ¢ [lonokeHneM o OaibHO-pEHTHHTOBOM CUCTEME st
crynenroB pmmana HUY «M3U» B 1. BomkckoM Ha OCHOBaHWUM CEMECTPOBOW M HK3aMEHAIIMOH-
HOMCOCTaBISIONINX.

B npunoxenue Kk TUIIIOMY BBIHOCUTCS OLIEHKA 32 3 CEMECTP.

HpnMeannezOueHquHe MaTepuraibl 1O AUCHUIIIMHE NPHUBCIACHBI B (bOHl[e OLOCHOYHbIX MATec-
puanos OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYEHME JUCIIAITJINHBI
5.1. IleyaTHble M JJTEKTPOHHbIE U3IAHUSA:

1. Bbepman, I'. H. CoopHuK 3a1ad Mo Kypcy MaTeMaTHYeCKOr0o aHajln3a [DJIEKTPOHHBIN pe-
cypc] : yueb.mocobue / I'. H. bepman. — 6-¢ usn., crep. - DnekTpoH.TrekctoBbie naH. — CII6. : Jlanp,
2017. https://e.lanbook.com/book/89934#book name

2. Bsbicmas matematuka. CTaHJapTHBIC 337a4d C OCHOBAMH TE€OpUHU [ DNEKTPOHHBIN pecypc:
yue6.mocodue / A. FO. BnosuH, JI. B. Muxanesa u ap. — DnekTpoH. TekctoBeie nan. — CI16.: U3na-
TenbeTBO «JIanepy, 2009. https://e.Jlanbook.com/book/45

3. Kuaerenuk, /I. B. COopHUK 33729 IO aHATUTHUYECKON reoMeTpuH [ DIEeKTPOHHBIN pecypc] :
yueb.mocoobue / JI. B. Knerenuk ; mox pen. H. B. Edumoma. — 17-e usnm., crep. — Dnek-
TpoH.TekcToBble aH. — CIIO. : Jlanb, 2017. — https://e.lanbook.com/book/926 1 5#book name

4. Ky3nenon, JI. A. COopHHMK 3agad TO BBICIIEH MaTeMaTHKEe. THUIIOBBIE PpACUYETHI:
yue6.mocobue / JI. A. Ky3uenos. — 5-e u3a., crep. — CII6.: Jlans, 2005. — 240 c.

5. IpockypsikoB, . B. COopHuk 3amau mo JuHEHHOW anreOpe [DIeKTpOHHBIA pecypc] :
yueb.mocobue / U. B. [IpockypsikoB. — 14-e. uzn., crep. — DnekrpoH.TekcToBeie qaH. — CI16.: Jlanb,
2019. https://e.lanbook.com/book/114701

6. IMunaues, B. C.Briciias matemaruka: yueOnuk / B. C. [llunaués. — §-e u3a., crep. — M.:
Bricmas mxomna, 2021. — 479 c.

7. Kpacnos, M. JI. OnepannonHoe ucuuciaeHue. Teopus ycTOMUUBOCTHU: 3a1a4K U IPUMEPHI C
noaApoOHBIME pemeHusMu: [yued.mocooue] / M. JI. Kpacnos, A. . Kucenes, I'. 1. Makapenko. —
M.: Enuropuan YPCC, 2020. - 176 c.



https://e.lanbook.com/book/89934
https://e.lanbook.com/book/45
https://e.lanbook.com/book/92615
https://e.lanbook.com/book/114701

8. KpacnoB, M. JI. ®yHKIIUM KOMILJIEKCHOTO MEPEMEHHOr0: 3a/1a4y ¥ IPUMEPHI C TTOAPOOHBI-
Mu pemeHusmu: [yae0.mocodue] / M. JI. Kpacunos, A. U. Kucenes, I'. . Makapenko. — 3-e¢ u3.,
ucnp. — M.: Enuropuan YPCC, 2020. — 208 c.

9. CaowuroB, K. b. YpaBHeHnus maremarndeckoil Pu3nku [ DNEKTPOHHBIN pecypc]: yueOHUK /
K. b. CabuToB. — DNEeKTpOH.TEeKCTOBEIE laH. — M.: ®u3mariur,
2013.https://e.lanbook.com/book/59660?category pk=3145#book name

10. CoboaeBa, E. C. 3agauu u ynpaxHeHHUS 110 YpaBHEHHUSAM MaTeMaTH4YeCKOW (QU3HUKH [DIeK-
TpoHHBIN pecypc] : yaebd.mocodbue / E. C. Cobonesa, I'. M. @areeBa. — DIEKTPOH. TEKCTOBBIE JIaH. —
M.: ®uzmatiur, 2012.https://e.lanbook.com/book/5295?category_pk=3145#book name

11. YemanoB, X. X. OObikHOBeHHBIE auddepeHnnanbHble  ypaBHEHUs: ydeb.mocooue /
X.X. Ycemanos, JI.I. Yerunosa. — Bomxkckuii: @unmran MOU B r. BomxkckoMm, 2013. — 92 c.

12. Yemanos, 3. 1. Panpl. @yHKIMU KOMIUIEKCHOTO MepeMeHHOro. OnepanoHHOEe HCYHCIIe-
Hue: [yueb6.mocoodue] / 3. [I. Yemanos, X. X. Yemanos, JI. I'. YerunoBa. — 2-e u3f., nepepad. u Jo1I.
— Bomxkckuii: @unuan ['OY BIIO «MBU (TVY)» B 1. Bomkckom, 2005. — 130 c.

13. Yemanos, X. X. DneMeHThl BEKTOPHOTO aHanu3a: Meron.ykasanus / X. X. YcMaHOB,
H. T'. Xogsipera. — Bomxkckuit: @unmman [OYBIIO «M2U (TY)» B . Bomxkckom, 2006. — 35 c.

14. YemanoB, X.X. DrnemeHThl JHHEWHOU anreOpsl: yueb.mocodme / X.X. YcmaHOB,
JI. T'. Yerunona. — Bomkckuii: ®unnan MOU B r. Bomkckowm, 2011. — 273 c.

15. Yerunona, JI. I'. UnTerpanbHoe ucuucieHne QyHKIMI HECKOIBKUX MTEPEMEHHBIX (THIIOBBIC
pacuersl): yueO.-meton. mocobue / JI.I'. Ycrunosa, H. I'. XogsipeBa. — @umman MDOU B
r. Bommkckom, 2012, — 63 c.

16. XoawipeBa, H. I'. Psaasr: yue6.-meTo/1. mocoOue st CaMOCTOATENIbHON pabOThl CTYACHTOB /
H.I". XoasipeBa. — Bomkckuii: ®unuan 'OY BIIO «M3U (TY)» B 1. Bomxkckom, 2010. — 40 c.

5.2 JInueH3noHHoe U cBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHoe odecnieyeHue:
Windows / Onepannonnsie cuctemsl cemerictBa Linux, Office / Poccuiickuii makeT oUCHBIX
POrPaMM.

5.3. UHTepHeT-pecypchbl, BKIWYas NpodeccuoHaibHble 0a3bl JaHHBIX U MH(OpMalHOHHBIE
CIIPaBOYHbIE CHCTEMbI:

Yuusepcurerckas nHpopmarmonnas cucrema «POCCHS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cuctema «I'apanT» http:// www.garant.ru

baza nanubix Scopushttps://www.scopus.com

[Toptanm oTKpBITEIX HaHHBIX Poccuiickoit @eneparuu https://data.gov.ru

baza oOTKkpeITBIX gmaHHBIX MwuHucTEepcTBAa Tpyda M COLMAJBHOM  3amuTel PO
https://rosmintrud.ru/opendata

baza nannbix Hayunoii snekrponnoit 6ubnuoreku eLIBRARY.RU https://elibrary.ru/

baza naHHBIX podeccHOHANBHBIX CTaHAaPTOB MHUHHCTEPCTBA TPYAA U COITUAIEHON 3aIUTHI
P®http://profstandart.rosmintrud.ru/

ba3wl nanHbpIX MuHUCTEPCTBA SKOHOMHYECKOTo pa3Butus PD http:// www.economy.gov.ru

baza otkpeiThix naHHBIX PochuamonnTopunrahttp:// www.fedsfm.ru/opendata

OenepanbHas TocyqapcTBeHHass HWH(pOpMaIMOHHAs cucTemMa «HammoHanbHash AJIEKTpOHHAs
o6ubmmotexa» https://H30.pd

HanmonansHbIi mopTan onnaitH o0ydenust «OTKpbIToe oOpa3zoBanue» https://openedu.ru

OnexTponHas 6a3a nanubx «Polpred.com O630p CMU»https://www.polpred.com

Odunmanpabiii caiiT DeaepaaTbHOTO areHTCTBA M0 TEXHUYECKOMY PEryJIHpPOBAaHUIO U METPOJIO-
ruu http://protect.gost.ru/

OBC UsnarenscTBa«lansy https://e.lanbook.com

OBC «Ynuepcurerckas oudnuorexa Onlineyhttps://biblioclub.ru/

OnektponHas oubmmoreka HTh M3 Uhttps://ntb.mpei.ru/e-library/index.php.

OBC «Koncynbrant ctyaeHtay https://www.studentlibrary.ru/



https://e.lanbook.com/book/59660?category_pk=3145
https://e.lanbook.com/book/5295?category_pk=3145
https://uisrussia.msu.ru/
http://www.garant.ru/
https://www.scopus.com/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://profstandart.rosmintrud.ru/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://%d0%bd%d1%8d%d0%b1.%d1%80%d1%84/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/
https://e.lanbook.com/
https://biblioclub.ru/
https://ntb.mpei.ru/e-library/index.php
https://www.studentlibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHbI

JIeKIIMOHHBIE W TPAKTHUECKUE 3aHATHUS MPOBOAATCS B YYEOHBIX ayIUTOPHSIX, CHAOKEHHBIX
MYyJbTUMEAUMHBIMU CPEICTBAMU ISl MHTEPAKTUBHOIO OOYy4YeHHs, 00OpYIOBAaHHBIX HAIJIATHBIMU
nocoOusiMu, 000pyZIOBaHUEM ISl TOKa3a OOYYaoOlMX MaTEepUaoB, CPEICTBAMU 3BYKOBOCIIPOU3-
BEJICHUS], JOCKOM ayAUTOpPHOM, 00OpyAOBaHHMEM JJsl MPEACTaBICHHS IMpe3eHTaluil (Ta3MeHHas
NaHEeJb/TPOEKTOP, IEPCOHATBHBIN KOMIIBIOTED).



BAJLJIbHO-PEUTUHITOBAS CTPYKTYPA JJUCIHUILJINHBI

Briciias MmaTemaTnka

IIpuniaoxenuneA

(Ha3BaHKE AUCIUTUTAHBI )

1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUSITHI TEKYIIIEr0 KOHTPOJIS yCIIeBAEMOCTH 110 JHCIUILIHHE!

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7
KM-8
KM-9
KM-10
KM-11
KM-12

Tect «Matpuusl. Onpenenuren. CHCTEMBI TMHEWHBIX YpaBHEHUID
KontponbHas pabora «JIeMEHTHI THHSHHON anreOpsh»
Tect «21eMeHTBI BEKTOPHOU anreOphl M aHATUTHYECKON TEOMETPHUID

Tect «IIpeaen u HeMPepBIBHOCTH (PYHKIHI

KontponbsHas pabora «IIpeaensl. HempepsIBHOCTE)»

Tect «Ilonsatue npouszBoaHOM. HaxoxieHre nporn3BOgHON

Tect «[Ipunoxenus qudQepeHInaTbHOr0 HCUHCICHUS

KonTponbHas padora «duddeperiiupoBanue GyHKIUN OAHON NSHCTBUTEILHON IIEPEMEHHOM

Tect «Heomnpenenennsrit naterpanr. OCHOBHBIC METOBI HHTETPUPOBAHUSDY
Tect «Onpenenennsiii unterpai. @opmyna Hetorona-JleiiGnuma
Konrtponbnas pabora «HTErppoBanrie QyHKIMH OTHON EHCTBUTENLHON IEPEMEHHO»
Brimonraenme u 3amura pacueTHoro 3aganus Nel

Buja npoMexyTOYHOM aTTEeCTALMU — DK3aMEH.

TpynoeMKOCTb TUCIUILIUHEIL = 6 3.€.

Howmep Pa3nen qucuuIuIMHbL Unnekc|KM-1 |KM-2 |KM-3 |KM-4 | KM-5 |KM-6 [KM-7 |[KM-8 |KM-9 |KM-10|KM-11|KM-12| sk3amen
pazneina KM:
1 DneMeHTHl TUHEHHOH anredpsl | + | + + +
) Bexropnas anre6pva. DneMeH- " n "
Tl aHAJTUTHYECKONW T€OMETPUHU
Teopus npenenos. Henpe-
3 | peIBHOCTD (pa3pbiBbl) QyHK- + | + + +
1002011
4 OYHKIUU OJTHOI epEeMEHHOI. I P " I
JuddepeHunpoBanue
5 OYHKIUU OJTHOI EepEeMEHHOI. PN IR IR I
HNurerpupoBanue
MunnmansHbI 6amt 3a KM 10 | 20
Maxkcumanbhbiii 0amn 3a KM 4 4 10 40
2 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUSITHI TEKYIIIEr0 KOHTPOJIS yCIIeBA€MOCTH 10 JHCIUILIHHE!

KM-1
KM-2

KM-3
KM-4
KM-5
KM-6
KM-7
KM-8
KM-9

Tect «DyHKIMH HECKOJIBKUX MTEPEMEHHBIX, U (HEePEHIIPOBAHNE
Tect «KacaresnbHas IJIOCKOCTh M HOPMaJIb K TIOBEPXHOCTh. YacTHbIE IPOU3BOAHBIE BBICIINX I10-

PAIKOB. DKCTPEMYMBEI

KOHTpOJ'H:HaSI pa60Ta (<¢)YHKL[I/II/I HECKOJIBKUX NEPCMCHHBIX»

Tect «O0ObIKHOBeHHBIE TU](epeHInanbHbIe YpaBHEHUSD)

Tect «Jluneitasie muddepeHnnanTbLHbIC YPaBHEHUS #-T'0 TTOPSIIKAY

Konrponbnas padora «Auddepennmansapie ypaBHEHUS
Tect «/lBoitHble MHTErpaibl. [IpunokeHns ABOWHBIX HHTEIPAIOB»
Tect «TpoiiHble HHTErpasbl B 1€KapPTOBLIX, IMIMHAPHUECKUX U CHEPUIECKUX KOOPIUHATAX)

Tect «KpuBosiHEHbIE M TOBEPXHOCTHBIE UHTETPAJIBI»




KM-10
KM-11
KM-12

KonrposneHas pabota «KpaTHble, KpUBOJMHENHBIE U TOBEPXHOCTHBIE HHTETPAJIBI»

TecT «2neMeHTB BEKTOPHOT'O aHATIU32)
Brinonnenue u 3amura pacueTHOro 3agaHus No2

Bua npoMekyTo4HOI aTTecTAlMM — SK3aMEH.

TpynoeMKOCTh IUCHHUIUIMHBI = 6 3.€.

Homep Paszen IMCLUILHHBL Unnexc|KM-1KM-2 [KM-3 [KM-4 [KM-5 [KM-6 [KM-7 [KM-8 [KM-9 [KM-10]KM-11[KM-12] sk3amct
pazaeina KM:
DYHKIIMU HECKOJIBKUX TIEpe-
1 YHKI P +| o+ |+ + |+
MEHHBIX
OJIeMEHTHI TCOPHH OOBIKHO-
2 BEHHBIX (P epeHITNATBEHBIX + | + | + + +
YpaBHEHUI
HNurterpupoBanue pyHKIMUI
3 pHp ymx + |+ |+ |+ + | +
HECKOJILKHX TIEPEMCHHBIX
DJIIeMEHTHI BEKTOPHOTO aHAIH-
4 p + |+ | +
3a
MunuManbHbIH 0amr 3a KM 4 13 10 | 20
MakcumanbHbIi 0amt 3a KM 4 10 | 40
3 cemecTp

Hepeqenb KOHTPOJIbHBIX MGpOl’[pI/IﬂTHﬁ TEKYIIECIro KOHTPOJIA YCIIEBACMOCTH IO JTUCHUIIINHE!

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7
KM-8
KM-9
KM-10

KM-11
KM-12

Tect «Hucnosbie psanbl. [Ipu3Haky CXOAMMOCTH MOJIOXKUTEIBHBIX PSIIOB»
Tect «3Hakouepenyroniuecs psaabl. CTENEHHBIE PSIbD»
Tect «Pa3noxenne GyHKINN B CTENIEHHOM psfl. Psaasr dypee»
KontponbHas padora «Psapn»

Tect «KoMILIEKCHEIE YHCIAY

Tect «@yHKIIMHM KOMILIEKCHOTO MepeMeHHoro. JuddepeHurpoBannue 1 HHTETPUPOBAHUE
Tect «Psin Jlopana. M3omupoBanHbIe 0COOBIE TOYKA. BEIYETH)
Konrtponbnas padota «Teopust GyHKIUI KOMIIEKCHOTO ITEPEMEHHOT0»
Tect «OCHOBHBIE TUIIBI YPaBHEHHH MaTeMaTHYECKON (PprU3nKm»
Tect «Iuddepennuanbable ypaBHEHUS B YACTHBIX IIPOM3BOJHBIX BTOPOI'O NMOPsAKA, UX KIacCU(u-

Karus

KonTponbHas pabora «uddepeHiuanbabie ypaBHEHUS B YaCTHBIX MTPOU3BOIHBIX)
Brinonnenue u 3amura pacueTHOro 3agaHust Ne3

Bua npoMekyTo4HOI aTTecTalMM — K3aMEH.

TpynoeMKOCTh IUCHHUIUIMHBI = 6 3.€.

Howmep Pasjes AMCLMILIMHDL Wanexc|KM-1[KM-2 [KM-3 [KM-4 [KM-5 [KM-6 [KM-7 [KM-8 [KM-9 [KM-10[KM-11[KM-12[ sx3amen
paszena KM:
1 | Panmr + |+ |+ |+ + +
Teopust pyHKIMNE KOMIUIEKC-
2 | moro nepemenHoro. llpeobpa- + |+ |+ |+ + +
3oBanue Jlamiaca
3JeMEHTHI TEOPHH ypaBHEHHH
3 PHH yP A+ |+ ]+
MaTeMaTHYECKON (pHU3uKH
MuHuManeHbIN 6amt 3a KM 10 | 20
Maxkcumanbablil 6amn 3a KM 4 | 4 10 | 40
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npoueccamu

YpoBenb o0pazoBanus: 6akajaBpuat

®opma 00yueHusi: O4UHAs

OHeHO‘-IHbIe MaTepuajbl MO TUCHUILIMHE

b1.0.05 BBICIHASLI MATEMATHKA

Bouxkekuii 2023



OneHOYHBIE MaTepHaibl MO TUCHUILIMHE TTPeAHA3HAYEHBI JIs1 OIEHKH: JOCTHIKEHHUS 00ydaro-
IIMMHUCS 3aITAHUPOBAHHBIX PE3YJIBTATOB OOYUYEHUS MO NUCIUIUIMHE, 3Tana (OpMUPOBaHUs 3arlia-
HUPOBAHHBIX KOMITIETCHIINI ¥ YPOBHS OCBOCHHS JTUCIUTUIHHBI.

OueHoYHBbIE MaTepUalibl MO AMCIUIUIMHE BKIIIOYAIOT OIEHOYHBIE CPEACTBA ISl IIPOBEACHUS
MEPOTIPUITHIA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTaIIUH.

OrieHOYHBIEC CPEACTBA TSl OIICHKH 3aINIAHUPOBAHHBIX PE3YJIbTATOB O0YUYEHUS MO JUCIHUILTUHE,
COOTHECEHHBIX C MHJIMKATOPAMH JTIOCTHKEHHUS KOMITCTCHIIHH:

Konp! nngu-
3ammaHupOBaHHBIC PE3YIILTATHI 00YICHUS
1O MMCLATLIHHe KaTopoB J0C- O1neHovYHOe CPEICTBO
THXKCHUS (TN 1 HANMEHOBAHME)
KOMITCTCHIINU
3HaTh:
OIpEeNieNIeHUs] U CBOWCTBA MaTPHIL u onpeaenmene“ﬁ, JeHcTBUA Teer «Marpuibt. OnpeseuTe-
HaJl HUMH, ITOHSATHE CHCTEMBI JIMHEHHBIX YpaBHEHUH U ee pellle- OIK-2.1 11, CHCTCMBI JHHCHHBIX yPaB-
A HEHUI»
OTlepaly HaJl BEKTOPaMHU M UX CBOWCTBA, YPaBHEHUS NPSIMBIX U Tect «DneMeHTHI BEKTOPHOH
IIOCKOCTEH OIIK-2.1 areOpsl M aHAJTMTHYECKOIT reo-
METPUI»
MOHATHE (HYHKIMH, CTIOCOOBI 3a1aHIs, OTIPEIeIeHUE IIpeaesia u OIK-2.1 Tect «lIpenen 1 HENPEPHIBHOCTH
HETIPEPHIBHOCTH (D)YHKIIMH, METOJBI BEIYUCIICHHS MTPEEIIOB ' (GyHKIAN
M, . o Tectol «IloHsSITHE MTPONU3BOAHOMN.
TIOHATHE TPOM3BOTHOHN, €€ (HM3WYeCKHid M TEeOMETPHYCCKHH Haxosk/ICHHE MPOM3BOIHOI
CMBICH, UG GEPEeHIIPOBAHNE CIOKHON QYHKINH, TPHIIOKEHHS OIK-2.1 [Tpustonenus anpdepent-
T depeHINaTHPHOTO HCYUCICHUS ’ AILHOIO
WCUUCIICHUS
Tector «HeornpeneneHHbINH HHTE-
MOHSATHE HEONPEAEICHHOT0 MHTErpajia, OCHOBHBIE METOABI HH- rpan. OCHOBHBIE METO/IbI HHTET-
TEIPUPOBAHMUS, MTOHATUE OIPEIEICHHOIO UHTETpaa, FeOMETPH- OIIK-2.2 pUpPOBaHUSD,
yecKHe MPUI0KEHUS ONPEAEeICHHOTO HHTerpasa «OnpeneneHHbli HHTETpal.
®dopmyna Herorona-JleliOauIa
Tectbl «DyHKIUN HECKOJIBKUX
HEepPEeMEHHBIX, T hepeHIpoBa-
MOHATHE (YHKIIMKA HECKOJNBKHUX MEePEMEHHBIX, YaCTHBIC MPOM3- HUE»,
BOAHBIE, MU depeHIMpoBaHNEe PYHKIIMA HECKOJIBKUX MEPEMEH- OIlK-2.2 «KacaTenpbHast TUIOCKOCTh H
HBIX HOpMaJTb K TIOBEPXHOCTH. YacT-
HBIE TIPOU3BOIHBIE BEICIITUX TIO-
PAAKOB. DKCTPEMYMBD»
Tectb! «/[BOVHBIE HHTETPATIBI.
IIpuno>xeHust ABONHBIX UHTE-
. N . rpanoBy, «TpoifHble UHTErpabl
MOHSATHE JBOMHOT0, TPOMHOIO, KPUBOJIMHEHHOTO M MOBEPXHO-
CTHOT'O MHTETPAJIOB M CIIOCOOBI MX BBIYMCIICHHUS, T€OMETpUYe- OIIK-2.2 Bnuj(;zp;zzljz;lf?{gﬁHﬂﬁg::gSX
CKHe U (u3nuecKre NprIoKEeHUs «KpPIEOJ‘IHHGﬁHLIC lefOBerHOi
CTHBIE
HWHTETPAJBD)
MOHSATHE BEKTOPHOTO M CKAIAPHOIO MOJIS, MOTOKA U LUPKYJIS- OIK-2.2 Tect «DneMeHThl BEKTOPHOTO
ITUF BEKTOPHOTO TOJIS, METOABI HX BRIYHUCICHUS aHaAITN3a
Tectbl «O0bIKHOBEHHBIE TH(de-
TIOHATHE OOBIKHOBEHHOTO Au(depeHnnanisHoro ypaBHEeHUS, €ro OIIK-2.2 PEeHIMANBHBIC YPAaBHEHUS,
peLIeHUs], METObl PELLIEHUS PA3JINYHBIX TUIIOB YPaBHEHUI ’ «Jluneitasie qudpepeHnmab-
HBIE YPaBHEHUS /1-TO MOPSAAKA
Tectol «Hucnossie psasl. [pu-
3HAaKH CXOJUMOCTH TIOJIOKHU-
MOHATHE YHCIOBOTO Psijia M €ro CXOAWMOCTH, MOHATHE (YHK- TENIBHBIX PSIIOBY,
LIMOHAJIBHOTO PsijJia, pa3iokeHne (PyHKIUH B CTETICHHBIE PSIIbl U OIIK-2.2 «3HaKOYepenyIOIUECs PSAbL.

Dypse

CreneHHble psiibly,
«Paznoxenne GpyHKIMU B CTE-
neHHoil psa. Paas @ypeey




IOHATHUEC KOMIIUICKCHOI'O 4YHCla, q)yHKLII/II/I KOMIIJICKCHOT'O II€pEC-

Tectol «KOMIIJIEKCHBIC YHCITIAY,
«DYHKINN KOMIUIEKCHOTO TIepe-

MEHHOTO, Au((EpEeHIIPOBAHNE W WHTETPHUPOBAaHHUE (DYHKIIUH MCHHOTO.

’ y OIlK-2.2 JubdepenmnupoBanue u HHTET-
KOMILIEKCHOTO TIEPEMEHHOTO, PA3JIOKEHHUE B PAIBI, HAXOXKICHUE PHPOBAHHE
BBIUETOB

«Psn Jlopana. 3onupoBaHHbIE
0co0ble TOUKH. Ber4eTs»
Tectsl «OCHOBHBIE THIIBI ypaB-
. N HEeHUIl MaTeMaTuieckoi (uzn-
OCHOBHBIC THIIBI YPABHEHUIH MaTEMAaTUYECKOHN (DU3UKH, METOJBI
. Kn», «Jnddepennuanbpusie
pemennst auddepeHINANBHBIX YPAaBHEHUH B YacTHBIX IMPOM3- OIIK-2.2 ABHCHUS B YACTHBIX IDOW3
BOJIHBIX IIEPBOT'O U BTOPOT'O MOPSI/IKA P P
BOJIHBIX BTOPOTO MOPSIKA, UX
KJIacCH(DUKAIUSI»
YMerth:
KonrponsHas padora
BBITIOJTHATH JACHCTBHS HaJl MaTPUIAMH W ONPEICTHTEISIMU, Ha- OIK-2.1 «DNEeMEHTHI TUHEHHO anreOpbn»
XOJIUTh PELIEHUE CUCTEM JIMHEWHBIX YpaBHEHUI ’ 3ammra pacdeTHOro 3agaHus 1
(3amaga Nel)
BBITTOJTHATH JACHCTBHUS HAl BEKTOPAMH, COCTABISATH YpPaBHEHHS OIK-2.1 3amura pac4eTHOTrO 3aHaHus 1
MPSIMBIX | IJIOCKOCTEH ) (3amaga Ne2)
KonTponwsHas pabora
NPUMEHATh Pa3IUYHBICE METOMABI IJI BBIYHCICHUS IIPENETIOB,
«IIpenensl. HempepbIBHOCTH)
HCCIIeIOBaTh (PYHKIMIO Ha HEMIPEPHIBHOCTH OIIK-2.1 3amTa pacueTHOro 3a1anus |
(3amaun Ne3-4)
KonrponsHas padora
N . «duddepenunponanue pyHK-
muddepeHnnpoBath (GYHKIMIO OIHON JEHCTBUTENBEHOH Tmepe- [ OHOf AeHCTBUTENBHON
MEHHOH, aHAJIM3UPOBaTh QYHKIHIO U ee rpaduk OIIK-2.1 HepeMeHHOi
3amura pacyeTHOro 3ajgaHus 1
(3agaun Ne5-6)
KonTponsHas pabora
«aTeTpupoBanne (QYHKIIH
N o N OJIHOH IeHCTBUTENIBHOM nepe-
MHTETPUPOBaTh (HYHKIMIO OJHOW JEHCTBUTEIHHOM ITepeMeHHON -2. o
e OBa 10 OJTHOM JeHic €JIbHOW MTEPEeMEHHO OIIK-2.1 A MCHHOMD p
b
3ammra pacdeTHoOro 3agaHus 1
(3agaun Ne7-8)
KonTponbsHas pabora
N «DyHKIIMU HECKOJIBKHX Tepe-
muddepeHunpoBaTh (QYHKIUIO HECKOJIBKUX JCHCTBUTEIBHBIX OIK-2.2 MOHHBI)
MIEPEMEHHBIX '
P 3amura pacyeTHOro 3aJaHus 2
(3amaum Nel-2)
KonrponsHas padora
N «KpaTHble, KpUBOIHHENHHBIE U
HHTErPUPOBaTh (HYHKIIMIO HECKOJIBKUX ICHCTBUTEIBHBIX Iepe- OIK-2.2 HOBEPXHOCTHBIE HHTErPATbD
MEHHBIX; ’
’ 3amuTa pacueTHOTO 3aJaHus 2
(3agaun Ne6-8)
HaXOJIUTH MOTOK BEKTOPHOTO IOJIS Yepe3 MOBEPXHOCTH, BBIYHUC- OTIK-2.2 3amuTa pac4eTHOTrO 3agaHus 2
JISITh IUPKYJIBIITIIO BEKTOPHOTO TIOJIS ) (3agaun Ne9-10)
KonTponbsHas pabora
«Anddepennnaipabie ypaBHe-
pemaTs OOBIKHOBEHHBIE IH(p(epeHInaTbHbIe YpaBHEHUS paz- OIIK-2.2 Anddep sy yp
JMYHBIMU METOJJAMH ’ ’
A 3amura pacyeTHOro 3aJaHus 2
(3amaum Ne3-5)
N KonrponbsHast padota «Psiab»
uccle/oBaTh Ha CXOAMMOCTh YHWCIOBOW psiJl, PacKia/ibIBaTh OIK-2.2 3aMIHTA PACHETHOrO AMAHIS 3
($yHKIMIO B cTeNeHHOH psin u psig Pypobe ’ (F; ataun Nol-4)
. Konrponsnas padora «Teopus
BBINOJIHATh JICHCTBUSA ¢ KOMIUICKCHBIMU YHUCIIAMH, TIPUMCHSTS, (yHKLIH KOMILIGKCHOTO Tiepe
muddepeHIMpoBaTh M HHTETPUPOBATH (YHKIMIO KOMITJIEKCHOTO OTK-2.2 Y MCHHOIO p

MIEPEMEHHOTO, PACKIabIBATh B P, HAXOIUTH BBHIYETHI, PEIIaTh
muddepeHnraIbHbIe YpaBHEHNS ONIEPAIHOHHBIM METOIOM

3ammra pacyeTHOTO 3aJaHus 3
(3agaum Ne5-9)




Kontponbnas padora «udde-

peuiath auddepeHraibHble YpaBHEHNS! B YACTHBIX MMPOM3BOJ- pEHIMAIbHBIC YPAaBHEHUSI B Ya-

HBIX TIEPBOTO MOPSIKA, HPHUBOAUTh K KAHOHMYECKOMY BHY OIIK-2.2 CTHBIX MPOHM3BOIHBIX)»

mudhepeHIManTbHOe YPaBHEHHE BTOPOTO TIOPSIKa 3ammra pacyeTHOTO 3aJaHus 3
(3agaga Nel0)

3ammura pacdeTHOro 3agaHus 1
MIPUMEHSTh MAaTEMAaTHYECKUH aImapar K perIeHuo MPHUKIaTHBIX OTIK-2.2 (3agaun Ne9-10)
3amaq 3amuTa pacueTHOTO 3aaHus 2
(3amaum Nell-12)

Coaeprxanue oneHOYHbIX cpeacTB. Illkana u kpuTepun oneHUBaAHUA

Tect «MaTpuubl. Onpeaeaurenau. CucreMbl JMHEHHBIX YPABHEHU D)

Tect coctout u3 12 Bonpocos. Bpems BeinonHeHus 15 MUHYT.
IIpumep BapuanTa Tecra:

1.  JlmaroHasbHOM SIBJISETCS MaTpULia
a4 a3 0 a, a; a, 0 0 a, 0 0
a)| 0 ay ay|;0)|ay 0 ay|;B)ay ap 0500 ay 0

0 0 ay ay; ayp 0 a3 dsp ds3 0 0 ay
2. Tlo6ouHyIO IMAaroHaNb KBaAPAaTHON MATPHIIEl A = Haij H MOPsIIKA 71 00Pa3yIOT DJIEMEHTBI

a) Ayp,Apseees Uy 0) Q1> Appysees s
B) Q1 A1p5--s Ay} T) A1, iy 0y

3. Ecum K 37€eMeHTaM OHOTO U3 CTOJIOIOB ONPEAETIHTENS NPUOAaBUTh COOTBETCTBYIOIIHE
3JIEMEHTBHI JIF000T0 APYroro CToN0Ia, yMHOKEHHBIE Ha (PUKCHPOBAHHOE YUCIIO, TO
a) OIIPEIETINTENb CTAaHET PaBHBIM HYJIIO;
0) ompenenuTenh He U3MEHUTCS;
B) OTIpEICTUTETh TOMEHSIET 3HaK Ha MPOTHBOIIOJIOKHBIH;
I') BECh ONPEICTUTENh YMHOXKHUTCS Ha 3TO YHCIIO.

4.  Ecnu ABe CTPOKH ONPENETUTEN OJUHAKOBHI, TO
a) OIPEJENINUTEb PABEH HYJIIO;
0) ompeenUTeNh PaBEH ANHUIIE;
B) OIMPCACIIUTECIIb ITOJOKHUTCIICH,
T') OIpEEeNIUTENh OTPHUIIATEIICH.

5. Ecmu matpurisl AuA™' nopsjka 7 B3anMooGpaTHbIe, TO MXponsseaenne A - A~ pauo
a) HyJIEBOM MaTpulie NOpsIKa 7 ;
0) MaTpuIie OpsiAKa 7, Y KOTOPOH BCE AJIEMEHTHI PaBHHI 1
B) €IMHUYHON MaTpHIle NOpsAKan ;
I') AMaroHAJIBbHOM MaTpulle NopsAIKa 71 .

6.  Pemenne matpuunoro ypasuenuss A- X = Bumeer Bu:
a) X=B-4"; 6) X=4-B7";
B) X=4"B; r) X=B"-4.

7. Panrom mo00i MpsSMOYTOJIbHOM MAaTPUIIBI HA3bIBACTCS
a) KOJIMYECTBO CTPOK MATPHIIBI;
0) KOJIMYECTBO CTOJOIIOB MATPHUIIBI;
B) KOJINYECTBO HEHYJIEBBIX MUHOPOB MaTpUIIbI;
I') HAaUBBICIIUN TOPSAOK OTIIMYHBIX OT HYJISI MUHOPOB MAaTPHIIBL.




8.  CrynenuaToil ABJISIETCSI MaTpUlla

1 3 405 1 3 -4 0 5

)0 0 -4 0 6/; 600 0 0 0f
00 0 00 00 2 -4 6
1 3 =405 13 0 00

B)|0 0 -4 0 6; N4 2 -1 0 0
00 1 07 00 0 1 7

9.  Cucrema JIMHEHHBIX YpaBHEHHI Ha3bIBAE€TCS HECOBMECTHOM, €CIH
a) uMeeT OECKOHEYHOE MHOKECTBO PEIICHUH;
0) UMeeT eIMHCTBEHHOE PEILICHUE;
B) UMEET J1Ba Pa3IMUHBIX pEIICHMS;
') HE UMEET PEIICHUH.

allxl + alzxz +...+ alnxn = bl’

. . . L @y X +aynx, +..+ay,x, =b,,
10. OcHOBHO# MaTpuIlEii CHCTEMbI TUHEHHBIX YPAaBHCHHIA SIB-

A, X +a,,% +...+a, x, =b

mn--n m?>

JICTCA MaTpula:

dyp dip - 4y Xy b,
a,; a a
21 92 2 2 )
a)Ad= " 0) X = ; B)B = ;
aml am2 amn xn bm
a  ap a, | b
N a a b
r A= 21 2 on | 02
aml am2 amn bm

11.  Ilpu pemeHu# cUCTEMbI TUHEHHBIX YpaBHEHUI MeToq0M ["aycca He0OX0 1Mo
a) TPaHCIIOHUPOBATh OCHOBHYIO MaTPHUIy CUCTEMBI;
0) HaliTH MaTpUIly, OOPATHYIO K OCHOBHON MaTpUIlE CHCTEMBI;
B) IPUBECTHU PACIIMPEHHYIO MAaTPULLy CUCTEMBI K CTYIIEHYaTOMY BHY;
') YMHOKUTH OCHOBHYIO MaTpPUILy CUCTEMBI Ha CTOJIOEI] CBOOOIHBIX UJIECHOB.
12.  Cucrema m nuMHEWHBIX YpaBHEHHIA C /1 HEU3BECTHBIMU UMEET €JMHCTBEHHOE PEIlICHUE, €CIIN
a) rang A#rang A;0) rang A=rang A=n;
B) rang A=rang A<n; r) rang A=rangA>n,

rnie A u A — COOTBETCTBEHHO OCHOBHASI M PACIIHPEHHAS MATPHUIIBI CHCTEMBI.

Ilo pe3ynomamam mecmuposanus 6blcmMasIAemcs:
— 4 Gania, eciiy MPaBUIIBLHO BBITIONHEHO He MeHee 90% 3a1aHuid.
— 3 Oauia, eciii IPaBUIILHO BBITIOJIHEHO HE MeHee 75% 3a1aHuif,
— 2 0aia, eciii IPaBUIILHO BBITIONHEHO HEe MeHee 50% 3amanmii

Tect «J1eMeHThI BEKTOPHOMH a1re0pbl M AHAJTUTHYECKON reoMeTpun»

Tect cocrout u3 12 Bonpocos. Bpems BoinosHeHUs: 15 MUHYT.



[Ipumep BapuaHTa Tecra:

1.

BekTopbl Ha3bIBatOTCS KOJUTHHEAPHBIMH,
a) €CJIH CYIIECTBYET MpsiMasi, KOTOPOW OHU MapalljielIbHEI;
0) eciu CyIEeCTBYET MII0CKOCTh, KOTOPOUW OHU TapaljIeIbHBI,

B) €CITM yroJl MEX]ly STUMHU BeKTOpamu paBeH 90°;
T') €CJIM BEKTOpa JiexKaT Ha EPEeCEKAIOIINXCS MPSIMBbIX.

Ecm A=(x, y,,z;)) u B=(x,,y,,2,), TO KOOPAUHATEl BEKTOpa AB ONpeNENAIOTCs
dbopmynamu

a) AB=1{x, +x, 7, + ¥, 5 +7};
0) AB={x, —x;, ¥, — v,z — 2,5
B) AB=1{x, X, ¥, Y2, 2}
— ) ) ,
1) 4B ={x, — )% (- 3 (22— )1,
Optom BekTOpa ( HA3BIBACTCS
Q) BEKTOP, KOJLIHHEAPHBIN BEKTOPY (I M OJMHAKOBO HAIPABICHHBIN C HUM,
0) exMHHUHBI BEKTOp, KOJLTHHEAPHbIH BekTOpy ( |

B) €IMHMYHBII BEKTOP, KOJUTMHEAPHBI BeKTOpy (I M OJMHAKOBO HANpPaBJICHHBIH C HUM;
T') e/IMHUYHBINA BEKTOP, KOJUTMHEAPHBIN BEKTOPY ( W MPOTHBOMOJIOKHO HANPABJICHHBIH C HUM.

Ecmm a = {x, v, z}, TO pa3yIoKeHUE BEeKTopa d 1o O6asucy i, j , k UMeeT BU.:
a) a=i+j+k;
0)a=xi+yj+zk;
B)a=xi—yj—zk;
r)da=x*i+y*j+z%k.
BekTopsl d u b OPTOTrOHATBHBI TOT/IA M TOJIBKO TOT/Ia, KOT/Ia
a) UX CKaJSIPHOE IPOU3BEIEHUE MTOJIOKUTENBHO;
0) X CKalsgpHOE MPOU3BEICHHE OTPHUIIATENIBHO;

B) UX CKaJIIPHOE NPOU3BEJCHUE PABHO HYJIIO;
I') UX CKaJIIPHOE ITPOU3BENECHNE PABHO E€ANHHUIIE.

BekTopHBIM POU3BEICHUEM BEKTOpa d Ha BEKTOp b SIBISIETCSI BEKTOP C , JUTMHA KOTOPO-
ro paBHa

>

a) TUTOIAIM KBaJpaTa co CTOPOHOM |Ez | + ‘b

0) mIoIaay MPSIMOYTOJIbHIKA CO CTOPOHAMH, PAaBHBIMU |67| u ‘b ;
B) IUIOIIA/I TPEYroJIbHHUKA, TOCTPOSHHOTO Ha MPHUBEIECHHBIX K 00IIEMY Hayaly BeK-
Topax a@ u b .

T) TUIOIIAM TapajuieNIorpaMMa IIOCTPOCHHOTO Ha MPHUBEACHHBIX K 00IIeMy Havalry
BeKTOpax d u b .

BexTop @ = {x,, y,, z, | KOmuMHeapen BekTOpy b = {xz, Vas 22}, eciu

X z X z
X, V2 2y Xy, Vo Zp
. Xy Y1 2]
B) XXy = Y1V = 2125} r) —=—"—=——-.
X2 Y2 2y

Eciti BeKTOpBI @, b 1 ¢ 3a1aHbl CBOMME KOOPAMHATAME d = {X,, y,, 2, }, b ={X,, V5,2, },

c= {x3, V3,23 }TO CMeEIIIaHHOE MTPOM3BEICHHE BEKTOPOB d , b , ¢ ompenensiercs GopMyoi



a) (d, b, €)=x1x,X3+ Y1 V,V3 + 212,23

0) (a, l;, )=(x;+x, +x3) (¥ + ya + ¥3) (7, + 25 +23);

Xy Vo 2y X1 2
B)(a: b’ E):xl yl Zl; F)(Zi, ba E):'XZ y2 Z2'
X3 V3 Z3 X3 V3 Z3
9. VpapHenme mIockocTH, mpoxoxsuieii uepes Touky My(Xy, Vo»Zo) HEPICHIUKYIAPHO
BEKTOpy N = {A, B, C}, HMeEeT BUI:
a) Ax+x,)+B(y+y,)+C(z+2))=0;
6) A(x—xy)+B(y—y,)+C(z—2,)=0;
B) A(x—x,)+B(y—y,)+C(z—z))+D=0;
) A(x—xy)+B(y—y,)+C(z—2z))-D=0.
10.  TlycTe nBe MIOCKOCTH 7; U 7, 3aAaHbl OOLIMMH YPaBHEHUSIMHU:
m  Ax+By+Cz+D, =0, 7,: A, x+B,y+Cyz+ D, =0.
VYcnoBue napajuienbHOCTH MJIIOCKOCTEW UMEET BUI:
A B C
a) L~ =—1=—-1:6) 44, +BB,+CC,=0;
4, B, G,
13)ﬁ+ﬂ+Q =0;r) 44, = BB, =C,C,.
4, B, G,
11.  Tlycte mpsimas L npoxoauT depes aBe Touku M, (x;, v, z;) ¥ M,(x,, y,,z,). Torna ee
YpaBHEHHUE UMEET BUI:
a) X=X _V=h _ 274 :
Xo =X Vo=V 2%
6) X5 _ Y- h_z2-%7.
X V2 2
B)x_xl YN _zZ754 :
X=Xy Y=Yy Z72y
) . BT B St R
Xo =X M=V Z—Z
12. Ilycts npsmble B pocTpaHcTBe L, U L, 3aJaHbl CBOMMHI KAHOHUYECKUMH YPAaBHEHHAMH
L: X=xn _VY=-h_z272 , Ly X=X YT _Z7%4
A m, n [, m, n,

VYcnoBue nepneHuKyIIpHOCTU NPSAMBIX L, U L, UMeeT BUL:
I m n
a) -l =m -my=n;-ny;0) L+ L+ 1=
2 My N
/ m n
B), -, +m -my+n -n,=0;r)-L=-L="1
2 My N

IIo pe3yjibTaTaM TCCTUPOBAHUA BBICTABIIACTCA:

— 4 Ganna, eciii MPaBWILHO BHITIOJHEHO HE MeHee 90% 3amaHuii.
— 3 Gaya, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;
— 2 6ay, eciii MpaBUWIILHO BBITIOJIHEHO He MeHee 50% 3amanuit

Tecr «IIpenen u HenpepbIBHOCTL PYHKIMID)



Tect coctout u3 12 Bonpocos. Bpems BeinonHeHus 15 MUHYT.
IIpumep BapuanTa Tecra:

1. HawmuoxectBe X 3amana QyHKIMsS y = f(X), €CIH KaXIOMy YHCITY X U3 IPOMEKYTKa X

110 HEKOTOPOMY 3aKOHY f TIOCTaBJICHO B COOTBETCTBHE
a) XOTs OBl OJTHO 3HAYCHHUE ) ;
0) HU OJTHOTO 3HAYCHUS ) ;
B) €IMHCTBEHHOE 3HAYCHUE ) ;
r) 0ECKOHEUYHOE MHOYKECTBO 3HAYCHHUI ) .

Yucno a HazbBaeTcs npenenoM QyHKuuu f(x) mpux —> 400, ecnu ajs modoro € >0 cy-

MIECTBYET Takoe Yucio M , 94To Juisi BCeX 3HAYCHHH X, Oonbmux M , BHITIOJHSAETCS Hepa-
BEHCTBO

a)|f (V)] <&:0)|/(0)]>e;
B) |[f(x)—dl<&;r) [f(x)—a]>&

Uucno A Ha3pIBaeTcs MpaBbIM IpenenoM (QyHKIHH f(Xx) B TOYKE X,, €CIU Ui JIOOOH
cxojseiics K X, MHOCIEIOBaTEIbHOCTU {xn}, COOTBETCTBYIOIAS I0CIEOBATEIbHOCTD
{ f (xn)} 3HayeHud QyHKIUU f(x) CXOOUTCS K A PH YCJIAOBHH

a) DJIEMEHTBI [10CIIeI0BATENbHOCTH {xn}6onbme Xy;

0) 3JI€MEHTHI II0CIIEJ0BATEIbHOCTH {xn} MEHBIIE X ;

B) JIEMEHTHI 110CJIEI0BATEILHOCTH {xn}MOFYT OBITh, KaK OOJIBIILIE, TAK U MEHBIIE X,) ;

I') 2JIEMEHTBI IIOCIEA0BATEIBHOCTH {xn }paBHLI X, .
4. BTopsiM 3amedaTesbHbIM NIPEEIIOM SIBIIETCS MPEIe:

1" IR
a) lim (14-—) =0; 0) lim (1+—) =e,
X—>0 X

X—>00 X

1 .
B) lim (1+—j =1; ) lim (+x)" =e.

X—>0 X X—>0

5. ITycts pynkuum f(x)u g(x) onpenenensl B 6(x,) = (x, — 9, X, + 0)— HEKOTOPOIi & -
OKPECTHOCTH TOUKH X, 38 HCKJIFOYEHHEM, MOXKET OBITh, CAMOI TOYKU X, .Ecmu

A= lim f(x), B=lim g(x) u f(x)<g(x) Vxed(x,), 10

X—>Xq
a) A>B; 0)A>B;
B)A<B; r) A<B.
. a(x)
Ecmn a(x) ~ a;(x) nu f(x) ~ f(x)npuXx —> X, U CyllecTByeT mpeien lim ) TO
X=X X
CYIIECTBYET U Mpee
a) lim o, (x)- By(x); 6) lim 4109,
X=X X—>X ﬂl(_x)
B) lim & (x)+ B,(x):; r) lim 28
X—>X( X=X O (X)

[Tycte a(x) — 0 mpuXx — X, . BeibepeTe cooTHOIIEHUE, KOTOPOE He ABIISETCS SKBUBAJICHT-
HOCTBIO:



a) sina(x)~a(x);0)tg a(x) ~ a(x);
B) cos a(x) ~ a(x):r) arctg a(x) ~ a(x).

8. Touka X, Ha3bIBAaETCs TOUKOM pa3pbiBa C KOHEUHBIM CKaukoM (QyHKUUU f(x), ecaun
a) lim f(x) ;t hm f(x)
x—>x9+0
6) lim f(x) = hm f(x)
X—>Xxo+
B) lim f(x)= hm RACIEPACIOR
X=X+
r) lim f(x) ;t hm f(x) f(xy).
X=X+

9. [lycte ¢yHkums f (x) HENpepbhIBHA HAa OTpPE3KE [a,b], npuueM f(a)=A4, f(b)=B.
Iycts namee C— moboe gucro, 3aKmodenHoe Mexay A u B. Torma Ha otpeske [a,b]
HalIeTCcs Takas TOUKa C, 9TO

a) f(e)=a; ©) f(c)=C;
B) f(c)=b; 1) f(c)=0.
10.  CormacHo nepBoii Teopeme Beliepmrpacca, ecnu pyHKIus f(x) onpenesieHa U HEMpPEPbIB-

Ha Ha oTpe3ke [a, b], To oHa

a) MOCTOSIHHAHATOM OTPE3KE;

0) BO3pacTaeT Ha TOM OTpE3Ke.

B) OrpaHHUYeHa Ha 3TOM OTPE3KE;

') HE OrpaHUYEHA Ha ’TOM OTpPE3KE.

11. [TocnenoBarenpHOCTH {xn} Ha3pIBaeTCsI OECKOHEYHO OOJIBIIOHN, €CIN I JII000r0o MOI0KH-

TENbHOIO uncina M cymecTByeT HoMep N , TaKoil, 4TO BCE WIEHBI IIOCIEI0BATEIILHOCTH C
HOMepaMu, OoJbIIMMU N yAOBIETBOPSIOT HEPABEHCTBY:

a) |xn|>M; 0) |xn|<M;

=M; 1) |x,

B)

12 TIycrs npux —> Xy a(x) u F(x) sBIsoTCs 0eCKOHEYHO MaibiMU (QyHKIusAMU. DyHKIUN

X

n

a(x)¥ f(x) SBISIOTCSIDKBUBAJICHTHBIMU 0€CKOHEYHO MAITBIMHU (DYHKIIHSIMH, €CITH

2 lim 2 _0. 6) 1im X .
X=X, (x) X%, ﬁ(x)

5) lim 2 _ oo, r 20 _
xox f(x) B(x)

Ilo pe3ynomamam mecmuposanusi 8bICMasasemcsi.
— 4 Ganna, eciii MPaBWILHO BHITIOJHEHO HE MeHee 90% 3amaHuii.
— 3 Gaya, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;

Tect «IlonsaTue npousBoaHoii. Haxo:xxaenue npousBoaHoOMN»

Tect cocrout u3 12 Bonpocos. Bpems BoinosHeHUs 15 MUHYT.
[Ipumep BapuaHTa TecTa:

1. TIpomssoxmoit hyukuum y = f(x) B TOUKe X, HA3BIBACTCA mpese (€CIH OH CYIECTBYET):

. Ax
a) lim —; 6)lmAy
Ax—0 Ay Ay—0 Ax



10.

) im0 im
Ecnu ¢pynkius y = f(x) umeer B Touke X, IPOU3BOAHYIO, TO OHA paBHA [, TAC @) —
a) yroJs HakJIoHa kacarenbHoM B Touke M (0, 0)) k ocu Ox ;
6) yron HakJoHa KacatenbHol B Touke M (X, f(x,)) k ocu Ox ;
B) yroJl HaKJIoHa KacaTenbHOH B Touke M (0, 0)) x ocu Oy ;

I') yroJ HakJIoHa KacatensHol B Touke M (x,, f(x;)) k ocu Oy .

Huddepenunanom pyHkuuu y = f(x) B TOUKE X, Ha3bIBACTCA
a) dy = a(Ax)Ax; 0)dy = A+ Ax;
B)dy = AAx; r) dy = AAx + a(Ax)Ax .
Bribepere HeBepHOe PaBEHCTBO:
a)(a*) =a"Ilna;0) (cosx) =—sinx;

1
B) (¢')' =e"; 1) (log, X)'=;.

Bribepere BepHOe paBEHCTBO:
a) (chx) =shx; 0)(sinx) =—cosx;
1

1
B) (arcctgx) = 55 r) (arccosx)’ = .
I+x 1—x2
Ecnu Ha npomexxytke X omnpeneneHa yHkuus y = f(x) ¢ MHOXKECTBOM 3HaueHu# Y , a
Ha MHOXecTBe Y ompezeneHa GyHKuus z = g(y) ¢ MHOXKECTBOM 3HauY€HUH Z, TO CIIOXK-

HasiQYHKIUAOT NEPEMEHHON X MMEET BUJI:

a) z=g(f(x);0)z=g(») f(x);

B) 2= f(g(»): r)z—%

DyHKIMs HA3BIBAETCS BO3PACTAIOIIEH Ha NMPOMEXYTKE X , €ClM Ul JHOObIX 3HAYEHUM
X, X, € X CIpaBeIINBO:

a) x; <x, = f(x)<f(x):0) x;<x, = f(x)> f(xy);

B) X, <X, = f(x)=/f(x)50) x,=x, = f(x)=[(x;)-
[Tycts mist dyHkimu y = f(x) Ha MHOXKECTBE €€ 3HAueHH Y CyIIecTByeT OJJHO3HAuYHas,
CTPOTO MOHOTOHHAsI ¥ HenmpephiBHAsE oOpaTHas pyHkuus x = @(y). U cymectByeT npous-

soanas f'(x,)#0, To

a) ¢'(yo) = f"(x); 6) ¢'(yo)=—1"(x¢);
oy L vy L
B) ¢'(yo) o0 ;) 9'(yo) 700
Jlorapudmuueckas HpomBo;[Ha;I bynkuu f(Xx) uUMeer BUA:
: /! (X)
1 =——:0) (1 =
a) (In|f (x))' = f( ) ) (Inff(x))) =
(X)

1 -
= f'(x);0) (In|f(x)))' = o

[Ipown3BoHast 7 -TO TOPsIKA UMEET BU:



2y =) 6y =():

B) »® =) Dy =)
11.  Tlycrs dynkuuu x=¢@(¢t), y=w(t) omnpenencHbl U muddepeHIpyeMbl Ha HEKOTOPOM
npomexytke 1, u mycth X — MHOXKECTBO 3HaueHH GpyHKumu x =@(t), npuaeM ¢'(¢) # 0

Ha 7 . Torga npon3BoIHas CIOXHON GyHKIHK y =W (@ ' (x)) BeIpaxaeTcs GpopMyIIoii:
t , "t
[40) 6) y'(x) =¥ O ®

SR o

t=p" (X)
w0 ')
B) V'(x)= TO ey r) y'(x)= 20)
12. BribepuTe BepHOE paBEHCTBO:
a) dx = f'(x)dy; 6) dy = f'(x)dx;
B) dx = f(x)dy; r)dy = f(x)dx.

t=p' (x)

HO pe3ym,TaTaM TGCTI/IpOBaHI/I}I BBICTABJIACTCA .
— 4 Ganna, eciii MPaBWJILHO BHITIOJHEHO HE MeHee 90% 3amaHuii.
— 3 Gaya, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;

Tect «IIpuioxkenus 1upPpepeHnAILHOIO HCHUCTCHUA»

Tect cocrout u3 12 Bonpocos. Bpems BoinmosHeHUs: 15 MUHYT.
[Ipumep BapuaHTa TecTa:

I Teomerpuueckn Teopema Mepma o3Hauaer, uTo eciu AupQepeHIupyeMas B ToUKe X,
GyHkms f(Xx) ¥MeeT B 3TOH TOYKe HauOOJIbIlee MM HAMMEHbIIEe 3HAYCHUE, TO B TOUKE
(x> /(50)
a) kacarenbHas K rpaguky Qynkuun f(x) mapamiensHa ocu OX ;
0) xacatenbHas K rpaduky ¢pyukiuu f(x) napamiensta ocu Oy ;
B) KacarenbHas K rpaduky pyHkuun [ (x) mepecekaet och Ox 1o yriiom 45°;
T') HE CYIIECTBYET.
2. Teopema Poas. [Iycts Ha oTpeske [a, b] onpenenena Gynkus f(x), npuuem: 1) f(x)
HempepbiBHA Ha [a, b|; 2) f(x) muddepennupyema Ha unTepsane (a, b); 3) f(a)= f(b).
Torna

a) cymectByet Toukac € (a,b): f'(c)#0;
0) cymectByet Toukac € (a,b): f(c)=0;
B) cymiecTByeT Toukac € (a,b): f'(c)=0;
r) cymecTByer Touka ¢ & (a,b): f'(c¢)=0.

3. Teopema Komm. ITycte ¢ynkumu f(x) u g(Xx) HempepbIBHBI Ha [a, b] u nuddepeHnm-
pPyEMBI Ha (a, b), npuueMm g'(x) # 0. Toraa cymecTByeT Touka c e (a, b) TaKas, 4To

2 (b) - f(a)="2 Ec;( ~a); 6) f(B)— fl@)=" 8 5®) - g(@)];
0 10 - f@=Lgt)-g@]: 1 b-a)=L gt)-g(@)].

g(c) g'(c)



10.

11.

o0
Ha3bIBaCTCA HCONPECACICHHOCThIO BHA — IIPU X —> d , CCIIN
o0

OTtHomeHnEe
g(x)
a) pynkuun f(x)u g(x) — GECKOHEUYHO MaJble B TOUKE X =a ;
0)byakuu f(x)u g(x) —O6eckoHeuHO OONbIINE B TOUKE X =d ;
B) dyHKIMM f(x)u g(x) HEe orpaHMYEHBl B HEKOTOPOM OKPECTHOCTH TOUKH X = d ;
r) yHkuuu f(x)u g(x) orpaHMYEHbl B HEKOTOPOW OKPECTHOCTH TOYKU X =a .

OO6uwmii wieH Gpopmynsl MakiopeHa UMeeT BHI:

(n) (n) (n)
0 IO ) L)y SO SO,
n! n!
®opmyna Maknopena ¢ o0uium wieHoM B ¢popme [leano mig pynkunn y =sin x :
2 3 2n
_x_ x_ n— 1X_ ny .
a) sinx =x 2'+3'+ A1 " +o(x");
3 5 2n-1
. X X n-1 X 2n
O)sinx=x——+—+...+(-1)"" ——+o(x™");
) 3 5 D 2n—1 )
2 4 2
B) sinv=1-2+% 4+ 4" 4 o(x™);
20 4 (2n)!
PN 2n-l
r) sinyx=x——+=—+...+(-1)"'———+o(x*").
35 2n-1)!

Ecnu ¢pynkmus f(x) muddepenumupyema va (a,b) u f'(x)>0 Vxe(a,b), to f(x)
a) yoeiBaet Ha (a, b) ;
0) He yoObIBaet Ha (a, b) ;
B) mocTostHHa Ha (a, b) ;
T) ¥ BO3pacTaeT u yobiBaet Ha (a, b) .

Touka X, Ha3pIBaeTCs TOYKOI JOKAITBHOTO MHHUMYMa QyHKIUH f(X), ecnu
a) 35>0| Vxeu(xy,d): f(x)<f(x);
0) 35>O| V xeu(xy, 8): f(x)>f(x);
B) EI5>0| Vxeu(x,,0): f(x)=[f(x);
r) 35>0| Vxeu(xy, 8): f(x)# f(x).
Eciu X, sBaseTcs Toukoii skcTpemyMa Gyukuun f(x) u cymectyer f'(X,), To Heob-

XOJIMMO, YTOOBI

a) '(x9)>0; 6) f"(x)<0;
B)f,(xo):O; r) f'(xo)zl,

I'paduk Gpyukimu y = f(x) umeer Ha uHTEpBaie (@, b) BBITYKIOCTh, HAPABIECHHYIO BBEPX,
eciu
a)kpuBas y = f(X) pacrojo)keHa BbIIIe JF000M KacaTeIbHOM, MPOBEACHHOM K HEll,

0) kpuBast y = f(x) pacmonoskeHa HIKe JF000M KacaTelIbHOM, MPOBEAEHHOMN K HEl;
B) KpuBasi ) = f(x) MEpEeXOIHT C OJI0M CTOPOHBI KacaTelIbHOW Ha IPYTYIO CTOPOHY;
r) KpuBas ¥ = f(X)COBIaiacT ¢ KacaTeIbHOM.

Ecmu dyukmust y = f(x) umeer Ha untepBaie (@, b) HEOTPHUIATEIBHYIO BTOPYIO IPOU3BOI-
Hyto f"(x)>0,TO



a) To rpaduk 3ToM (QyHKIIMU Bo3pacTaeTHa (a, D) ;

0) 1o rpaduk 3Toi QyHKIHMK yObIBacTHA (a, D) ;

B) TO TpaduK 3TOi PyHKIUK uMeeT Ha (@, b) BBITYKIOCTb, HAMIPABICHHYIO BHU3;
r) TO rpaduk Toi GyHKIMM uMeeT Ha (a, b) BBITYKIIOCTB, HAIIPABJICHHYIO BBEPX.

12. [Tycts dyHKIUS Y = f(X) HMeeT BTOPYIO MPOM3BOIHYIO B HEKOTOPOHW OKPECTHOCTH TOYKH
X, . Torna rpapux Gpynkuun y = f(x) umeer neperu6 B Touxe M (X, f(x,)), ecnn
a) B TIpefieNiax yKa3aHHOW OKpEeCTHOCTH f"(x) MMeeT pa3Hble 3HAKHU CIIEBa U CIpaBa OT
TOYKH X ;
0) B mpeieniax yka3aHHOW OKpeCTHOCTH f"(x) MIMEeT OJJMHAKOBBIC 3HAKHU CJIEBa M CIIpa-
Ba OT TOUKH X ;
B) B IpejeNax yKa3aHHOH OKpecTHOCTH f'(x) MMEeT pa3Hble 3HAKU CIIeBa U CIpaBa OT
TOYKH X ;
I) B ipeieyiax yKka3aHHo# okpectHoctd f"(x)=0.
1o pe3ynbraraM TECTMPOBAHUS BBICTABISAETCS:
— 4 Ganna, eciii MPaBWILHO BHITIOJHEHO He MeHee 90% 3amaHuii.

— 3 Gayna, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;
— 2 6ay, eciii MpaBUIILHO BBITIOJIHEHO He MeHee 50% 3amanuit

Tect «Heonpenenennblii HHTerpaia. OCHOBHbIEC METOAbl HHTETPUPOBAHUS»

Tect cocrout u3 12 Bonpocos. Bpems BoinmosHeHUs: 15 MUHYT.
[Ipumep BapuaHTa Tecra:

1. HeonpeneneHHBIM HHTETPAJIOM OT GYHKIHMU y = f(x) Ha3bIBaeTCS
a) COBOKYITHOCTb BCEX MEPBOOOPa3HbIX GyHKIUU [ (X);

0) COBOKYITHOCTb Bcex auddepenunanos GyHkuuu f(x).
B) OJIHA U3 TIepBOOOpa3HbIX QYHKIUH f(X);
r) nuddeperunan GyHKIUH f(x).
2. OTMeThTE BEPHOE YTBEPKICHUE:
a)jaf(x)dx = If(x)dx ;
6) [ f(ax +b)dx = F(ax +b)+ C;
B)If(x)-g(x)dx = If(x)dxjg(x)dx ;
D[z g@)dx = [ f(x)dx £ [ g(x)dx
3. Ilycte F(x) — nepBooOpa3Has i GyHkuuu f(x) Ha mpomexxyrke X . [lis Toro utoOs

npyras ¢pynkuus O(x) ObLia nepBooOpasHONIA f(x) Ha MPOMEXyTKe X , HeOOX0IUMO U

JIOCTaTOYHO, YTOOBI CyIiecTBOBajia mocTostHHass C', Takas 4To
a)d(x)=F(Cx); ©6) d(x)=C-F(x);

B) O =[FW]; 1) d@x)=Fx)+C.
4. Ecnu cripaBeTHBO PABEHCTBO I f(x)dx = F(x)+C, 10

a) F(x)=f(x); 0) F(x)=f"(x);
B)F'(x)==f(x); 1) F'(x)=7(x);

5 Bribepere HeBepHOe PaBEHCTBO:



10.

11.

12.

a)J. dx =tgx+C; 0) .[axdlei+C;

cos” x na
dx dx
B) | —=Inx|+C; 1 =arctgx +C.
) .[ ¥ | | )Il+x2 &
Bribepere BepHOe paBEeHCTBO:
d .
a) Icosxdx =-sinx+C; 6).[ x2 =arcsinx +C;
I+x
a+l
B)J.§=lnx+C; r)'[xadx: Y _icC.
X a+1

Ecnu x =@(t) — nenpepsiBHO quddepenppyeMas GyHKIMs, TO GopMysa 3aMEHBI repe-

MEHHOH B HEOIIPEIEIEHHOM UHTETpaje J f(x)dx umeer Bun:

a) [ f(x)dx = [ f(o(0) @'(D)dt;  6) [ f(x)dx = f(p(t) dt;

B) [ f(x)dx = [ f(p(1)) p(t)dt; D[ f()dx = [ f(0) p'(t)dt .

[Tycte pynknun u(x) u v(x) — aupdepeHurpyeMple GQyHKIUN Ha HEKOTOPOM MPOMEKYT-
ke X , unycrb Gynkuus u'(x)v(x) uarerpupyema Ha X . Toraa BepHO

a) ju(x)v’(x)dx =u(x)v(x) + J.u’(x)v(x)dx ;

0) Ju(x)v(x)dx =u(x)v(x) - Iu(x)v(x)dx ;

B) Iu(x)v'(x)dx =u'(x)V'(x)— Iu'(x)v(x)dx ;

T) ju(x)v'(x)dx =u(x)v(x)— ju’(x)v(x)dx .
[Tpu BeIUMCIICHUH WHTETpaIa Ixsin x dx B KauecTBe GYHKIIUU U HYKHO NMPUHSATH!

a) u=2x, 0) u=sinx;

B) U = Xxsinx; r) u=xsinxdx.

arcsin x
B unrerpane J. \/_2 dxnion1 3Hak nuddepeHuana Hy>KHO BHECTU (DYHKIIUIO:
l1-x

1 .
a) u= ; 0) u = arcsinx;
1-x°
arcsin x
B) u=+1-x"; r) u= .

Bribepure U3 creayromux BapuaHTOB MPOCTEHIITYIO TPOOb:

2

T
X"+ px+gq X"+ px+gq

Bx+C Bx*+Cx

ARSI At
X"+ px+gq X"+ px+q

BribepureBepHOE paBeHCTBO:

a)j Aa

xX—

dx=Aln|x—a|+C;



0) _[ 4 dx=%1n|x—a|+C;

X—da

B)j 4 dx=ln|x—a|+C;

xX—a
r)j dx=(x—a)*+C.

X—da

HO pe3ym,TaTaM TGCTI/IpOBaHI/I}I BBICTABJISICTCA .
— 4 Ganna, eciii MPaBWILHO BHITIOJIHEHO He MeHee 90% 3amaHuii.
— 3 Gaya, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanmuii;
— 2 6a, eciii MpaBUWIILHO BBITIOJIHEHO He MeHee 50% 3amanuit

Tect «Onpenenennplii nuaTerpan. ®opmyaa Heworona-Jleiidnnna»

Tect cocrout u3 12 Bonpocos. Bpems BoinmosHeHUs 15 MUHYT.
[Ipumep BapuaHTa TecTa:

1.

WuterpanpHoit cymmoit ust pyHkuu f(x) Ha OTpeske [a, b], COOTBETCTBYIOIIIEH TaHHO-

My pasOMEHHUIO ¥ BHIOOPY MPOMEKYTOYHBIX TOUEK & HA3BIBACTCS

) o=3 f(&)6) o= f(E)Ar,
i=1 i=1

B) o= A o= f(x)AL
i=1 i=1

[Tycte m; — HaumeHblIee 3HaYeHUE QYHKIMU f(X)Ha OTpe3Ke [xi_l , xi], M ; — nan6oib-
niee 3HaueHue GYHKIMKM Ha YKazaHHOM oTpe3ke. Huxuel cymmoii JlapOy Ha3wsiBaeTcs

a) s = imi 0)s = iMi
i=1 i=1

n n
B) 5 = ZM,-Axl. r)s= Zm[Axi
i=1 i=1
Ecnu ¢pynknus f(x) HempepbiBHA HAa OTpe3Ke [a, b], TO
a)OHa MOHOTOHHO BO3pPAacTaeT Ha ’TOM OTPE3KE;
0) OHa MOHOTOHHO YOBbIBaeT Ha 3TOM OTpPE3KE;
B) OHA MHTETPHpYyEMa Ha STOM OTPE3KE;
I') OHa HE UHTETPUpYyEMa Ha ITOM OTpE3KE.
Ecnu orpaHryeHHast Ha OTPE3Ke [a, b] ¢bynkuus f(x) uMeeM Ha 3TOM OTpe3Ke JHIIb KO-
HEYHOE YMCJIO0 Pa3phIBOB, TO
a)ona nuddepenumpyemana a, b);
0) oHa MHTErpupyemMa Ha [a, b];
B) OHA HE MHTerpupyema Hala, b|;

r) oHa onpezeneHaHala, b|.

[Tycts dyaxmmu f(x) U g(x) UHTErpUpPyEeMbl Ha OTpe3Ke [a, b], a < c <b. Boibepure Bep-
HOe PaBEHCTBO:
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b c a b c b
@) [ f(@)dx = [ f(x)dx=[ f(x)dx) [ f(x)dx = [ fx)dx~[ f(x)ax
a b c a a c

b c a b c b
B) [ f(x)dx= [ f(x)dx+[ f(x)dxr) [ f(x)dx=[ f(x)dx+] f(x)dx
a b c a a c

b b
CrnpaBeJiuBO CBOMCTBO: j f(x)dx < J. g(x)dx, ecnu

a a

a) f(a)<g(b);

0) f(c)<g(c),tme ce [a,b];
B) f(x)<g(x)Vxe [a,b];
r) f(a)<gla)ynf(b)<g(D).

Ecmu m< f(x) <M Vxe[a,b],To El,ue[m,M],TaKoe 4TO,

b
a) [ f(r)dx =
b
0) [ f(x)dx=(b-a);

b
B) [ f(x)dx=p(b-a);

ﬂ .
b—a

HpaBI/IJIO 3aMCHBI HepeMeHHOﬁ oA 3HaKOM OIPCACICHHOIO MHTCTpaia UMCCT BUA!

b B b B
a) [ f(x)dx =[ f(@()p(t)dt6) [ f(x)dx = f(p(t)) (1)t

r]zf(x)dx:

b s b B
B) [ f(x)dx =[ f((t) dtr) [ f(x)dx =[ f(1)@'(t)dt
rnep(a)=a, p(f)=>.

OcHOBHOI (hOpMYJIOH HHTErPAIBHOTO UCYUCIICHUS SBISIETCS PopMya:

b b
a) [ f(x)dx = F(x)[ = F(b)+F(a)6) [ f(0)dx = F(x)f; = F(a)- F(b)

b b
B) [ f(0)dx = F)f, = F(b) - F(a)r) [ f(x)dx = f(x)], = f(b)~ f(a)

[Ipu BhIUKCIIEHNH UHTETpasIa jxln(l + x) dx ucnoab3yercs (popmyrna UHTErPUPOBAHUS TTO

4acTsM, PH STOM
a) u=In(l+x),dv=xdx; 0) u=x,dv=In(1+x)dx;
B) u =In(1+x), dv =dx; ) u=x,dv=dx.



2 dx
11. Breruncnure: I—3
X
/6
12. Bpruucnure: J. cos3xdx
0

HO pe3ym,TaTaM TGCTI/IpOBaHI/I}I BBICTABJISICTCA .
— 4 Ganna, eciii MPaBWIBHO BHITIOJHEHO HE MeHee 90% 3amaHuii.
— 3 Gayna, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;
— 2 6a, ecii MPaBWJIBHO BHITIOJIHEHO He MeHee 50% 3amaHuii.

Tect «DYHKIIUM HECKOJIBKHUX NepeMeHHbIX, U depeHniupoBaHue»
Tect coctout u3 12 Bonpocos. Bpems BeinonHeHus 15 MUHYT.
IIpumep BapuanTa Tecra:
1. JIng pyHkiuu Tpex nepeMeHHbIX u = f (X, y, )
a) KaXJI0d Touke (X, y) 1O HEKOTOPOMY 3aKOHY f TIOCTaBJICHO B COOTBETCTBUE CIIH-
CTBEHHOE 3HAYCHHUE Z ;
0) kaxmoii Touke (X, y) MO HEKOTOPOMY 3aKOHY f IMOCTaBJICHO B COOTBETCTBUE OIHO

WJIM HECKOJIBKO 3HAYCHUH Z ;
B) KaXkJ10i ToUKe (X, ), Z) 10 HEKOTOPOMY 3aKOHY f IOCTaBJICHO B COOTBETCTBUE O/I-

HO HJIM HECKOJIPKO 3HAUCHUM U
T) KaXa0# Touke (X, y, Z) M0 HEKOTOPOMY 3aKOHY f IOCTaBJIEHO B COOTBETCTBHE

CANHCTBCHHOC 3HAYCHUC U .

2. O0nacTbio onpeneneHns GYHKIMH ABYX MePeMeHHbIX z = f(x, V) SBusieTcs
a) HEKOTopasi Touka (X, ));

0) HEKOTOPBIN IPOMEKYTOK JIeHCTBUTEIbHOM ocu Ox ;
B) HEKOTOpast 06JacTh AeKapTOBOil miaockoctu Oxy ;

I') HEeKoTopasi 001acTh JEeKapTOBOTO MpocTpaHcTBa Ox)z .

3. I'padmkom pyHKIMM NBYX NepeMeHHbIX z = f (X, V) sBIseTCs
a) JIOCKAasi KpUBasi; 0) MpOCTpaHCTBEHHAS KPUBAs;
B) MOBEPXHOCTh;  T) YacTh MJIOCKOCTU Oxy .

4. O -OKPECTHOCTBIO TOUKU M ,(x,, ¥, Z,) HA3bIBAETCA
a)OTKPBITBII HHTEPBAN (X, —J; X, +0) ;
O)OTKPBITHIHA KpyT paguyca & ¢ LEHTOM B TOUKe M ,(x,, V,);

B)OTKPBITHII IHIap pajuyca O ¢ IEHTPOM B TOUKE M, (x,, Vo, Zo) 5
I') HEKOTOpas 4acTh MpocTpancTBa Oxyz , coAepKalas TouKy M ,(xq, Vo, Zo) -

5. IMpupamenuem pyakuun f(M) B Touke M|, 1O MEPEMEHHOW X Ha3bIBAacTCS
a) f(xo +Ax, ¥y, 20) = [ (Xg, ¥o» 20) 3
0) f(x9, Yo+ Ay, 20) = (X, ¥o5 Z) 3
B) f(xq5 Yo, 29 +Az) = [(Xg, Yo, Z9) 3
) f(xo+Ax, yo + Ay, 2o+ Az) = f(xg, Yo, Z0) .

6. [TonabM npupanienneM GyHkun f (M) B Touke M, Ha3bIBaeTCS
a) f(xg +Ax, ¥o,20) = f(X05 Yo, 20) 5 0) f (X5 Yo + AV, 20) = f(Xq5 Y05 20) 5



10.

11.

12.

B) f(xg, Yo, 2o +A2) = f(xg, Yo, 29)s  T) f(xog+Ax, yo+Ay, zy + Az) = f(Xg, o> Z0)

YacTHolt mpon3BoaHoit GyHKIMH f(X,y,Zz) 10 HEpeMEHHOH ) B TOYKe M Ha3bIBaeTCs

A u A u
L 2t ) 94 i 2
ay Ay dy a0 Ay
ou A._u ou . Au
B)— = —*—; r)— = lim —=—
oy Ax oy M0 Ax

[Monusim quddepenimanom GyHkuuu u = f(x, ¥, z)B TO4ke M, Ha3bIBACTCS BBIPAKEHHUE!
a)A-Ax+B-Ay; 0) A-Ax+C-Az;
B) B-Ay+C-Az; 1) A-Ax+B-Ay+C-Az.

Ecmuz = f(x, y),u x =x(u,v), y = y(u,v), To IPOU3BOJHAS CIOKHOU (QYHKIIUH
z=f (x(u, v), y(u, v))no MIEPEMEHHOM U paBHA

oz _0z ox 0Oz Oy, G) 0z _0z Ox 0z Oy,

du Ox Ou dy du’ ou Ox ou dy v
O N

ou Ou Ou ou Ox Oy

YacrHas npoussosas ot Gpyskuun z = —3x>y* +7y? +7x—3 110 nepemenHoil x pasHa

a)zl =—6xyp* +7; 6) z. =—6xy* +14y;

B) z/ = —6xy* +14y+7; r) 2}, =—6x

YacTHast Mpon3BOHast T GYHKIHH z = 2X°y —4x” + y+2 10 mepeMeHHoii y paBHa
a)z'y=2x3+1; 6)Z'y=2x3—8x+l;
B) Z’y=2x3—8x+y+2; )z, =1,

Haittn nuddepennman dz dyaxuun z = 2x°y+3y°x.

IIo pe3yibTaTaM TCCTUPOBAHUA BBICTABIIACTCA:

— 4 Ganna, eciii MPaBWILHO BHITIOJHEHO HE MeHee 90% 3amaHuii.
— 3 Gaya, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;
— 2 6aJ, eciii MpaBUWIILHO BBITIOJIHEHO He MeHee 50% 3amanuit

Tect «KacaTejibHasi IJI0CKOCTh M HOPMAJIb K MOBEPXHOCTH. YacTHBIE MPOU3BOAHbIE BHICIIUX
MOPSAAKOB. JKCTPEMYMbD)

Tect coctout u3 12 Bonpocos. Bpems BeinonHeHus 15 MUHYT.
IIpumep BapuanTa Tecra:

1.

I'paguentom pyHKIMH u = f (x, y)B Touke M Ha3bIBaeTCs BEKTOP

a)graduz%f+%j; 6)gradu=%l7+%j;
oy Ox ox 0Oy
ou Ou T

B) gradu:——}——; F) gradu=l+]_
ox Oy

Ecnuz = f(x,y),u y = y(x), TO IpON3BOIHAS CIOKHOH QYHKIUH z = f (x, y(x))no nepe-
MEHHON X paBHA



dz 0z dy dz 0z 0z

a)—=——; 0)—=—+—;

dx Oy dx dx Ox Oy
p O O dy, pl o b
dx Ox Oy dx dx Ox dx Oy dx

Ecmuz = f(x, y),u x=x(u,v), y=y(u, v), ToO IpOU3BOIHAS CIAOKHON QYHKIIUU
z=f (x(u, v), y(u, v))no MepeMEeHHON U paBHA

0z 0z Ox 0z Oy 0z 0z Ox 0Oz Oy
a)_:_._+_._; 6)—=__+__,
ou Ox Ou Oy Ou Ou Ox Ou Oy Ov
0z Ox Oy 0z 0z Oz
B) —=—+—"} ) —=—+—
ou Ou Ou ou Ox Oy

JIns QyHKIMU IBYX TMEpeMEHHBIX Z = f(X,)) NPOW3BOJHAS TI0 HANPABICHHIO BEKTOpa

[ = {cosa, cos B} pasna:

0z Oz oz 0z 0z Oz
a)—=—cosa+—cosf3; 0)—=—+—;
ol oOx oy ol ox oy
B)%:%cosa+%cosﬁ; r)@=c0sa+cosﬁ_
ol oy ox ol

[MpousBoanas ¢pyukuun y = f(x), 3anaHHoi HesIBHO ypaBHeHHEeM F'(x, y) = C BBIYHCISIET-
cst o hopMmyIe:

) £ =2 0 /(0=
y y
F! !
B S0 =- 2 D =2

HopMasbHBIM BEKTOPOM K IIOBEPXHOCTH S , 3a1aHHOMN ypaBHeHneM F(x, y,z) =0, B Touke
M, sBnsiercs BekTOp

a)i = F/(My)+F,(My)+F(M,);

6) ii = F{(Mo)i +F}(M)] + F.(M)k ;

B)ii = F/(Mo)i +F}(My)j +F/(My)k ;

r)ii = F(My)i +F(My)j+F(M)k .
KaHoHnueckne ypaBHEHHs: HOPMaJU K IOBEPXHOCTH S B TOYKE M ) IMEIOT BU:

2) X=X __Y=Vo _ 27% . )x—xo _YV~Vo _ 2% .
F(My)  Fy(M,) F.(M,) F(My) F(M,) F(M,)
B) X=X _Y=Xo :Z_Zo; r) X=X _ V=V _ 275

! - ! - ! .
X Yo 2, Fi(My) Fy(My) F (M)
KacaTenpHOM NIOCKOCTBIO K TOBEPXHOCTH S B TOYKE M|, HA3bIBAETCS
a)IIOCKOCTh, KOTOPasi MPOXOANT Yepe3 TOUKy M ;

0) IIOCKOCTh, KOTOPasi POXOAUT TEPIIEHAUKYISPHO HOPMAJIU K TIOBEPXHOCTH S ;
B) IJIOCKOCTb, KOTOPasi IPOXOAUT Yepe3 TOUKy M , mapajuIeIbHO HOpMaJIU K IIOBEPX-

HOCTH S B 3TOi TOUKE;
I)ILIOCKOCTh, KOTOPAst IIPOXOUT YePE3 TOUKY M, EPIEHUKYIIAPHO HOPMAIH K T10-

BEPXHOCTH S B 3TOM TOUKe.



9.  VkaxuTe 4aCTHYIO IIPOU3BOJHYIO BTOPOTO MOPSIIKA:

0z 0 ( 0z o (6°z o’z
a) —; 0) —(—j; B) —| =5 |’ r) >
Ox oy \ ox oy\ oy OxOy
10.  CmenraHHbIe YacTHBIE MTPOM3BOJHBIC (QYHKIMU JBYX MEPEMEHHBIX, OTIMYAIOIINECS JIHIIb
nopsiakoM auhepeHIpOBaHUs, paBHbI B HEKOTOPOH TOYKE, €CIIH OHU
a)OrpaHU4eHbI B ATON TOUKE;
0) MMEIOT B ATOI TOYKE Pa3phIB IIEPBOTO POJIA;
B) HETIPEPBIBHBI B ATOW TOUKE;
') HE OTPAaHHYCHBI B 3TOH TOYKE.
11.  Tuddepenuunan Broporo nopsaka GyHkuuu f(x, y) B UMEeT BUI

2 2 2 2 2 2
a) dzzza—fdx2+2azdxdy+a—jdy2; 6) dzzza_j+2az a_i;
ox OxQy oy ox oxdy oy
2 2 2
B) dzzza—idx2+ oz dxdy+a—jdy2; 1) d’z =dx? + 2dxdy + dy*;
ox 0Ox0y oy
2
12 Haiitu 0z st pyskuu z = y° Inx

Ox0y

[To pesynbraraM TECTHPOBAHUS BBICTABISETCS:
— 4 Ganna, eciii MPaBWILHO BHITIOJHEHO HE MeHee 90% 3amaHuii.
— 3 Oaia, eciii IPaBUIIBLHO BBITIOJIHEHO HE MeHee 75% 3a1anHuii;
— 2 0ai, eciii IPaBHIILHO BBITTOJIHEHO HEe MeHee 50% 3amanmii

Tect «O0bIKHOBEeHHbBIE TU(epeHIIHATbHbIE YPABHEHU D)
Tect coctout u3 12 Bonpocos. Bpems BeinonHeHus 15 MUHYT.
IIpumep BapuanTa Tecra:
1 BcTaBbTe mpomnyiieHHoe CII0BO:
PaBeHCTBO, KOTOPOE COAEPKUT HE3ABUCUMBIE BEIIECTBEHHBIE MEPEMEHHBIE, HEU3BECTHYIO
OJTHO3HAYHYIO BEIIECTBEHHYIO (DYHKIMIO OT 3THX IIEPEMEHHBIX U €€ , Ha-
3pIBaeTcs AU epeHnnanbHbBIM ypaBHEHHEM
a) MHTETpa;
0) IPOU3BOIHEIC;
B) MHTETPUPYIOLIUI MHOKUTEIIb;
') HOTEHIIHAIT
2 CewmeiicTBO pelieHui TuddepeHnranbHoro ypaBHenus, 3ananioe B suae P(x,y,C)=0,

Ha3bIBAETCS
a) YaCTHBIM PELICHHUEM;
0) o0IIKM HHTErpasoMm;
B) 00JIaCTBIO OTIPEICIICHHS;
r) petieHueM 3a1aun Komm 171 ypaBHEHUs! C HAYaJIbHBIMU YCIIOBHSIMU.
3 I'paduk dynkuu, seusionieiics pemenueM auddepeHInanTbHOr0 ypaBHEHUs ePBOro mo-
psi/iKa, Ha3bIBAETCS
a) MHTETPaJIbHON KPUBOM;
0) nuddepeHnnanbHON KPUBOIA;
B) N300apoif;
T') XapaKTepUCTUKOII;
4 Pemienue, rpagk KOTOPOTo TAaKOB, YTO YEpe3 KAXKAYIO €ro TOYKY MPOXOIUT MO KpaiHei

MEpPE €IIC OAHA KacarolasicCs €ro MHTECrpajJibHas KpruBasi, Ha3bIBa€TCA

a) YaCTHBIM;



10

11

12.

0) 0coOBIM;
B) 00TUM;
T') TOYHBIM;

Oynknust g(x, y) Ha3bIBACTCs OAHOPOIHOW U3MEPEHUSI kK OTHOCHUTEIIBHO IMEPEMEHHBIX X U
Y, €CITU TIpH JTIF000H mocTtostHHONW A # 0

a) g(Ax, Ay) =g(x, y); 6) g(Ax, y) = Ag(x, y);

B) g(Ax, &) = 2" g(x, »); r) g(Ax, 2'y)=Ag(x, ).
Onnoponnoe ypasuenue P(x, y)dx+Q(x, y)dy =0 npuBoauTCs K ypaBHEHHIO C pasje-
JISTFOIIAMUCS TIEPEMEHHBIMU C TIOMOIIIBIO MTOJICTAHOBKU

a) y=z-x,1tnez =z(x); 0) y=z-x,tnez=z(y);

B) Yy=2z-X,THAez=const; r) y=z-x,raez=2z(x), x=x(y).

Beipakenue P(x, y)dx+Q(x, y)dy Ha3piBaeTcst moaHbIM U depeHInanoM, eciid B 001acTu
D cymectByer Takas qudpepennupyemas pyHkuus u(x, y), 4To
o%u ou ou
a) P(x,y):Q(X,y):—; 6)_:Q(an’)a —=P(X,y);
Ox0y Ox oy

0 0
B) P(x,)=0(x, y)=u(x,y); 1) a—z = P(x, y), a—i =0(x, y).

JuddepennmraibHOe ypaBHEHHE Z—u dx + Z—udy = () paBHOCHJIBHO
X y

a) du(x,y)=0; 0) g—zdx+du(x,y):0;

B) du(x,y)+a—udy20; r) u(x,y)=0.
Oy
Pemenne nuddepenunansHoro ypasuenus: du(x,y)=0umeeT Bua
0
a) %= C(c= const); 6) u(x,y)=C (C= const);
X
Ju(x, y)
B) Earvan =C (C = const); T) 1n|u(x, y)| =C (C = const).
Y
Jlano ogHopoaHoe nuddepeHnaibHoe ypaBHEHHE MIEPBOro mopsiaka: )’ :Z+2—x. [Tocne
Xy
MPUMEHEHHMS TTOJICTAHOBKU )V = Z - X OHO MPUHUMACT BH]T
a) z’-x’:z+z; 0) z'-x+z:z+£;
z z
, y  2x '
B) ' x+z=—+"; r)z=z+—.
X z

Vkaxure Tun qudepeHnnaabHoro ypaBHeHus nepporo mopsiaka(2x+1)y'+ y=x
a) C pa3lelsIONMMUCS TIEPEMEHHBIMU;

0) nMuHEHOE;

B) B NOJHBIX AuddepeHnnanax;

') OJJHOPOJHOE

Pemmute muddepennmansnoe ypaBHeHHE )’ = 6Xx + 4 .



Ilo pesyibmamam mecmupoeanusl 6blICMaesjisiemcs.

4 Ganna, eciu MPaBUIBLHO BBITIONHEHO He MeHee 90% 3a1aHuid.
3 Gayuta, eciu IPaBUIIHLHO BBHITTOTHEHO HE MeHee 75% 3a/laHuid;

Tect «/Inneinbie AuddepeHIHATBHbIE YPABHEHUS 7-I'0 NIOPAIKA

Tect cocrout u3 12 Bonpocos. Bpems BoinosHeHUs 15 MUHYT.
[Ipumep BapuaHTa Tecra:

—_—

Judpdepennmansroe ypasaenne y'™ +a,  (x)y" ™V +...+a,(x)y’ + ay(x)y = 0 Ha3pBacTCA

a) HeJIMHEUHBIM; 0) OTHOPO/IHBIM;
B) HEOJHOPOJIHBIM; T) B YACTHBIX NMPOU3BOIHBIX.

Tuddepennmansnoe ypasuenne y" +a,  (x)y" ™V +.. .+ a,(x)y' + ay(x)y = f(x) HazbIBa-

eTcst
a) HEJIMHEHHBIM; 0) OTHOPOTHBIM;
B) HEOJHOPOJHBIM; T) B YACTHBIX MPOU3BOIHBIX.
CoBOKYnHOCTB y,(x), y,(X), ..., ¥,(x), Ha3bIBacTCA CHUCTEMOH JIMHEHHO HE3aBUCHMBIX

GbyHKIMA Ha X , eciiu PpaBEHCTBO ), (x)+ &, y,(x)+...+ a,y,(x)=0Ha BCeM IPOMEKYT-
Ke X BBINOJIHAETCS MPU YCIOBHUH, YTO

a) CYILECTBYIOT A€HCTBUTENbHBIE YUCIA &, Q,, ..., &, , HE BCE OJHOBPEMEHHO PaBHbIC
HYJTIO;
0) CyIIeCTBYIOT JIeliCTBUTENbHBIEC YUCIA ), &, ..., &, , HE BCE OJJHOBPEMEHHO paBHbIE
eAMHHUIIC;
B) BCE UHUCIA &, Qj, ..., O, ONHOBPEMEHHO PaBHBI HYJIIO;
) BCE YHCNA &, Ay, ..., &, ONHOBPEMEHHO PAaBHBI CIUHHUIIE.

CoBOKYIHOCTb y;(X), ¥,(x), ..., ¥,(x), Ha3bIBA€TCS CUCTEMOH JMHEHHO 3aBHUCUMBIX (YHK-

uui Ha X , €CIM PpaBEHCTBO (X)) + a,y,(x)+...+a,y,(x) = 0 Ha BceM NIpoMeKyTKE X

BBIITOJIHACTCA IIPU YCJIOBHUH, YTO

a) CyLIECTBYIOT ACHCTBUTENbHBIC YUCIA ), (5, ..., (, , HE BCE OMHOBPEMEHHO PaBHBIC
HYJIIO;
0) CyIIECTBYIOT I€HICTBUTEIbHBIEC YUCIA ), Xy, ..., (, , HE BCE OJHOBPEMEHHO PaBHbIC
€AVHHUIIE;
B) BCE UHCIA &, Qj, ..., O, ONHOBPEMEHHO PAaBHBI HYIIIO;

r) BCE YMCIA &, &y, ..., &, ONHOBPEMEHHO PAaBHBI €AMHULIE

Onpenenuts BpoHckoro g GyHKuui y; = x%, Vv, = —2x+1 nmeer BuA;
2 2

2) X —2x+1; 5) X —2x+1;
2x -2 -2 2x
2x -2 X —2x+l
B) ;) 5
-2 2x |-2x+1 x
Ecnu ¢pynkuuu cucremst y,(x), y,(x), ..., y,(x)IMHEHHO 3aBUCHMBI Ha OTpE3Ke [a, b], TO

a) W[yi(x), 2(x), ..., »,(0)]=0, Vx ela,b];
0) Wi(x), 2 (x),o., v, (0)]=1, Vx efa, b];
B) W[yl(x), Yy (%), ..., yn(x)];t 0, XOTsI OBI B OTHOM TOYKE OTPE3Ke [a, b];



1) W[y (x), y5(x), ..., y,(x)]#1, X0Ts 651 B 071HOI# TouKe oTpeske [a, b].

7. Ecmu QyHKIMM cucteMsl y,(x), y,(x), ..., y,(x)IMHEHHO HE3aBUCUMBI HA OTpE3Ke [a, b],
TO
a) W[yl(x), Yo (X),..e, yn(x)]z 0, Vx e [a, b];
0) W[yl(x), Yo (X),..e, yn(x)]]z 1, Vx e [a, b];

B) W[yl(x), Y5(x), ..., y,(x)]# 0, XOT4 ObI B OTHOI TOUKE OTPE3KE [a, b];
r) W[yl(x), Vy(x), .., ¥, (x)] # 1, XOTs OBl B OJTHOM TOYKE OTPE3KE [a, b].

8.  Eciau nuHeltHO He3aBHcUMbIe GYHKIMU Y, = y,(x), ¥, = ¥,(x), ..., v, = y,(x)Ha oTpe3ke
[a, b] ABJLIOTCS  PELICHUAMH OJHOpoAHOro ypasHenusaL(y)=0, u C,,C,,...,C,
—MPOU3BOJIbHBIE KOHCTAHTBI, TO O0IIIEe peIlIeHNe JaHHOTO YPaBHEHUS UMEET BUI:

a) y=C,+C,+...+C,; 0) y=Cy(x)-Cyyy(x)-...-C,y,(x);
B) y=n(x)+ 3, (x)+...+ p,(x); Ny=Cy(x)+Cp(x)+...+C,p,(x).

9.  Ecmm y,(x) —4yacTHOE pelieHue HeoJHOPOoAHOTO ypaBHeHus L(y) = f(x),a y(x) — obuiee
pellIeHre COOTBETCTBYIOIIET0 OAHOPOJHOTO ypaBHeHUsI L(y)=0, To obleepenieHue ypas-
HeHus L(y) = f(x) Ha OTpe3ke [a, b] MMEET BUJL

a) y(x) = y(x) + y.(x); 0) ¥(x) = y.(x) = y(x);
B) Y(x) = y(x) = yu(x); 1) Y(x) = y(x)- y.(x).

10.  Kaxaomy aeiiCTBHTENBHOMY OJHOKPATHOMY KOPHIO A XapaKTepHCTHUYECKOTO YPABHEHHs B

o011eM pelIeHrnr OTHOPOJIHOTO YpaBHEHHSI COOTBETCTBYET CllaraeMoe Bua
a) Ce™; 6) Cxe™; B)eM(C1+C2x); r) eﬂx(C1+C2x+...+Ckxk_l).

11.  Kaxnoil mape KOMIUIEKCHBIX COMPSIKEHHBIX OJHOKPAaTHBIX KOpHEH A = *i- /[ Xapakrepu-
CTHUYECKOI'0 YPaBHEHHUsSI B 00ILIEM PEIICHUH OJHOPOJHOTO YpaBHEHUSI COOTBETCTBYET cliarae-
MO€ BHJIa
a) C,cos Bx+ C,sin Bx; 6) e“C, cosfix;
B) e”C,sinfAx; 1) e™(C, cos fx+C,sin fx).

12.  Pemmuth omHOponHOE muddepennnanpHoe ypaBHeHHe )" + ) =0 .

HO pe3ym,TaTaM TGCTI/IpOBaHI/I}I BBICTABJISICTCA .
— 4 Ganna, eciii MPaBWJILHO BHITIOJHEHO He MeHee 90% 3amaHuii.
— 3 Gaya, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;
— 2 6a, eciii MpaBUIILHO BBITIOJIHEHO He MeHee 50% 3amanuit

Tecr «/IBoitHbIe HHTErpaabl. IIpuiio:keHuss ABOHHBIX HHTEIPAJIOB»
Tect cocrout u3 12 Bonpocos. Bpems BoinmosHeHUs: 15 MUHYT.
[Ipumep BapuaHTa Tecra:

1. Cymma Z f(&,m;) - AS,; Ha3bIBaeTCS
i=1
a) UHTETPaJIbHON CyMMOH 1 pyHKIuu f(x,y) B obmactu D ;
0) moabIHTErpasibHOM cymmoit uis pynkuuu f(x,y) B obnactu D

B) MNOABIHTCTPAJIbHBIM BBIPAXKCHUCM,
') 00bEMOM KPUBOJIMHEHHOTO MIJIMH]IPA.

2 JIBOMHBIM UHTETpaioM OT PyHKUMH f(x, y) 1mo obxactu D Ha3bIBaeTcs



3.

4

5

6.

7

8.

a) }lggg,f(é,m) ;6) }lgg);AS,-;

li ,1:)-AS; ;1) li d..
B) llgg);f(é,m) j ,r)g}); ;
Bri6epute BepHOEe 0003HauUeHUE ABOWHOTO HHTErpaja oT GyHKuu f(x, y) mo obmactu D :

a) 1= [[ £ (e, )dx:6) 1= [ f(x,y)dxdy;
D D

B) 1=jjf(x,y)ds; r)]z”f(x)ds.
D D

BriGepere HeBepHOe CBOWCTBO JBOWHOTO WHTETpaja:

a) [[kf Cx, y)dxdy = k[[ £(x, y)dxdy
D D

o) [[(f- g)dxdy = [[  dxdy- [[ g dxdy;
D D D

B) ”(f+g)dxdy = J.J‘fdxdy+”gdxdy;
D D D

r) ”f(x, y)dxdy = _”f(x, v)dxdy + ”f(x,y)dxdy ,rne D=D,UD,
D D D,

BriGepeTe BepHOe CBONCTBO ABOMHOTO MHTETpaja:

a) [[%f (x, y)dxdy = k[[ £ (x, y)dxdy
D D

6) [[(f + g)dxdy = f dxdy= [[ dxdy;
D D D

8) [[(f-g)dvdy =[]/ dxdy- [[ g dvdy:

” fdxdy
r) j[idxdyzD—.
D& ” g dxdy
D
L Jx=x(u,v),
SxoOnaHOM GyHKIUH ) 0 TIEPEMEHHBIM U M V Ha3bIBACTCSI ONPEACTUTEIh
y=yu,v),
M X Y
a) Jw,v)=| | 0) J(u,v)= ;
Yu Wy u
Xy
B) J(u,v)=| , L 10 J(u,v) =1, e

dopMyiia nepexona B IBOMHOM UHTErpaie I I X dxdy K IOJNAPHBIM KOOPJMHATAM UMEET BHI:
D

a) ”xdxdy = Hx -pdpde;06) ”xdxdy = ”p cospdpdyp;
D G D G

B) ”xdxdy = ”pcosgpp dpd;r) dexdy = Upz cos> pdpdg.
D G D G

[Tnomane MI0CKO# MIIACTUHBI, 3aHUMAFOIIECH 001acTh D ,BBIYUCISAETCS TI0 hopMyIie

a) [[dxdy:6) [[ f(x,y)dxdy:
D D



10

11.

12

B) [[dxdydz ) [[ £ (x)dxdy.
D D

O0veM Vv  KpUBOJMHEHHOTO IIWIMHApPA, OrPAHMYEHHOTO CBEPXY IOBEPXHOCTHIO
z=g(x, y)>0, CHU3Y IJIOCKOCThIO z =0 U ¢ OOKOBBIX CTOPOH LMJIMHAPUIECKOH MTOBEPXHO-

CThI0, O0pa3ymole KOTOPOi MmapayyiesibHbl ocu Oz, a HaNpaBJISIOLIEH CIYKUT KOHTYp 00-
nactu D, Beraucisiercs mo popmyiie:

a) v=[[g(x,y)dx; 6) v=[[[gCx, y)dxdy;
D D
B) v=[[g(x.y)dy; r) v=|[gCx.y)dxdy.
D D
Ecmu ob6nacte D orpanmdena muausMH y=2—x, y=0, x=0, TO J. .[ f(x,y)dxdy cBomurt-
D
sl K CJIEAYIOIIEMY IIOBTOPHOMY HHTErpay:
2 2—x 2 2
a) [dx [ f(x.y)dy; 6) [dx[ £ (x.,y)dy:;
0 0 0 0
2 0 y 2—x
B) [dx [ f(x,y)dy; 0 [dx [ f(x,p)dy.
0 2-x 0 0

1 x+1
BbluncnuTh NOBTOPHBIN MHTETPal J dx jxdy.
0 0
/2 2
Boraucnute uHTErpat jd ¢j psin@dp
0 0

IIo pe3yjibTaTaM TCCTUPOBAHUA BBICTABIIACTCA:

— 4 Ganna, eciii MPaBWJILHO BHITIOJHEHO HE MeHee 90% 3amaHuii.
— 3 Gayna, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;

Tect «TpoiiHbIe HHTErPAJIbI B IEKAPTOBbIX, HMJIMHAPUYECKUX U chepruecKrX KOOPAMHATAX))

Tect coctout u3 12 Bonpocos. Bpems BeinonHeHus 15 MUHYT.
IIpumep BapuanTa Tecra:

st Toro 4ToOBl PYHKIHS TpeX MEepeMeHHBIX f(x, y, z) OblIa MHTETpUpYyEMa B 3aMKHYTOMN
OTpaHWYEHHOU 001acTH V' , TOCTATOYHO YTOOBI OHA

a) ABJISAJIACH B ) KOHCTaHTOM.

0) Obu1a HempepbIBHA BV

B) ObLTa HEOTpUIIATENIbHA BV

') UMeJia B 00J1acTH J 3KCTPEMYM.

Ecnmu  TpoWiHOW  wmHTerpain I I I f(x,y, z)dxdydznpeobpaszyercss  mo  opmyie
v

b y(x) z3(x,p)
j '[ j f(x, v, z)dxdydz = f dx _[dy j f(x, y, z)dz , Tonpoekuus odiacTu V' Ha miIockocTb Oxy
14 a  nx) z21(xy)
UMeEeT BUJI:

a) D:{(x,y)| a<x<b, aSySb};
6) D={(x, )| a<x<h, y(x)<y<y)};
B) D={(x,») | n(x) <x<,(x), a<y<b;



(O8]

N

N D=1{(x, ) | 7(0) <x <y, (), 1)<y <y}
O6beM Tena, 3aHUMAIOLIET0 MPOCTPAHCTBEHHYIO 00J1acTh V ,BBIYUCISETCS TTO PopMyIie:

a) I” f(x,y,z)dxdydz ;6) I_”u(x, v)dxdydz ;
v %

B) [[[vaxdydz;r) [[[dxdyd:.
% 1%

DiieMeHTOM 00beMa B TPOHHOM .[ _[ .[ f(x,y,z)dxdydz narerpane HassiBaeTcs
v
a) obmacte V' ;

0) bynkuus f(x,y,z);
B) 3HAUOK ”I ;

r) npousBeaeHue quddepeHunanos dxdydz .

X = X(u, v, W)a
[Ipu mepexone K KpUBOJIMHEHHBIM KoopauHaTaMm < y = y(u, v, w), IKOOMaH mpeoOpazoBaHus

z=z(u, v, w).

paBeH:
X, X, X, X y z
a) Ju,v,w)=ly, y, »[:0) Jwv,w) =" y z|;
z, zZ,, zZ, u v ow
x, 1 1 X, ox, o xl,
B) Ju,v,w)=| 1y, 1iDJwv,w)=\y, ¥, »,l|.
1 1 zZ z, oz, oz,

B cepuueckoii cucreme KoopAauHAT IEPEMEHHAs ¥ — 3TO:

a) yroj, OTCUMTBIBAEMBIH OT IOJIOKUTEJIBHOTO Ha- z

npaieHus ocu OX IPOTUB YaCOBOM CTPEIKHU; M
0) paccTossHHE OT Hayajga KOOPJIWHAT TO MPOSKIIMH

Toukn M Ha minockocTh Oxy ;

B) paccTOsiHHE OT Hayajla KOOpAUHAT 10 Touku M ; -
r) paccrosiune MM'. // \J// '
x

B nmmnmmaapudeckoit cuctemMe KoopaAuHaT TPOMHON WHTErpall IpeoOpa3yeTcs K BUIY:

a) [[[f(x,y.20aV =[[[ f(x, y. 2)p dpdpdz ;
v v

6) [[[f(x.y.2)aV =[[[ f(pcose, psing, z)p dpded: ;
14 v

B) HIf(x, v,z)dV = J.”f(cosw, sin @, z)p dpdpdz ;
4 y*

r) J.J.J.f(x, v, z)dV = J.J.J.f(pCOS(p, psing, z)dpdgodz.
14 v

Ecin V' — npousBonbHas IpoCTpaHCTBEHHAS 00IaCTh, TO 0OBLEM Teja, 3aHUMAIOIIETO Ty 00-
7acTh, PaBEH:

a) v= I”dxdydz; 0) v= ” I f (x, v, z)dxdydz ;
14 %



10.

11.

12.

B) V= j I jxyzdxdydz ; r)v= ”Ip dxdydz .
v 4

O0beM V' KpUBOJNMHEHHOTO IWJIMHIpPA, OrPAaHUYCHHOTO CBEPXY [OBEPXHOCTBHIO
z= f(x,y) >0, cHu3Yy IWIOCKOCThIO z =0 M ¢ OOKOBBIX CTOPOH IMJIMHIPUYECKON TTOBEPX-
HOCTBIO, 00pa3yroIue KOTOPOi NapauiebHbl ocu Oz , a HaNPaBISIONICH CIY>KUT KOHTYp 00-
nactu G , BIUUCISIETCS 0 opmyiie:

a) V=[] /(. y)dx: 6) V = [[[ £ (x, y)dxdy:
G G
B) V =[] £ (x,y)ddy; OV = [/ p)dy.
AxoOuan np(e;o6pa3OBaHH51 JIEKapTOBBIX npﬂMoyronLGHHx KOOPJMHAT B ChepHUECKHE PABEH:
a) r’sind; 0)p;
B) 7’ cosf; r)sin 4.

®opmyIel TIepexoaa U3 IEKapTOBOW CHCTEMBI KOOPIWHAT B CPEPUUECKYIO CUCTEMY UMEIOT
BU/I;

a) x =cos@sinf, y=sin@sinf, z=cosl;

0) x =rcosg@sinf, y=rsingsinf, z=z;

B) x =rcos@siné, y=rsingsinf, z=rcosl;

r)x=rcose, y=rsing, z=rcosf.
[ummuap 3agaeTcsi ypaBHEHUEM:

a) x* + y2 =R?;

0) Z2=x*+ yz;

B) z= x*+ yz;

r) x2+y2+22=R2.

IIo pe3yjibTaTaM TCCTUPOBAHUA BBICTABIIACTCA:

— 4 Ganna, eciii MPaBWJILHO BHITIOJHEHO HE MeHee 90% 3amaHuii.
— 3 Gauia, eciii IPaBUIILHO BBITIOJIHEHO HE MeHee 75% 3a1aHuif,
— 2 0a, eciii IPaBHIILHO BBITIOJIHEHO HEe MeHee 50% 3amanmii

Tect « KpuBoMHeliHbIEe U TOBEPXHOCTHbIE HHTETPAJIbI»

Tect coctout u3 12 Bonpocos. Bpems BeinonHeHus 15 MUHYT.
IIpumep BapuanTa Tecra:

WuTerpanpHoit cymMMol OoT QyHKIMU z = f(x, y)BIOIb KpUBOH AB, COOTBETCTBYIOIIEH
BBIOOpPY TOYEK (X;, ¥;) , HA3BIBAECTCS CyMMa

) S () 8) (WAL
i=1 i=1

8 S f(x. y)AL ) S Al
i=l1 i=l1

KpuBoanHEHHBIM HHTETPAJIOM BTOPOTO poaa OT GyHKUMH P(x, y) 10 KOOpJUHATE X BIOJIb
KpuBOM L Ha3bIBaeTCs



lim P(M)Ax.:  6) lim> P(M.)Ay, :
a) lim P(M)Ax;; )g}); (M)Ay,;

ﬂ—)O

B) }%;‘P(Mi)Axi ; r) lim Z Ax;

BriGepure 001l KpUBOIMHEHHBIN HHTETPal BTOPOTO poja
a) [ P(x, y)dx+Q(x, y)dy;6) [P(x, y)dx;

AB AB

B) [(f(r.)+g(x.»)dlir) [ £yl
4B 4B
Bri6epuTe KpUBOMHEHHBINA HHTETPAJT TIO JTHHE JTYTH:

a) [P(x, y)dx+0(x, y)dy:6) [P(x, y)dx;

AB AB
p) [(f(e)+gCey)dlir) [ f(xy)dl.

AB AB
x = x(t),
y=y(),

JUIS KpUBOJIMHEWHOTO MHTErpajia MepBOro poja cripaBeaauBa ¢popmya:

B
a) [ £yl = [ fTe, W OF + [y F de;
L a

Ecnu xpuBas L 3agaHa mapaMeTpHUueCKUMH ypaBHEHUSIMU { rne a<t<f, 10

B
6) [ £,y = [ fIx(®), y(OWX (0 + y'(e) dt;

B
8) [ fCxdl = [ fTx), v W OF + [ @)f ar
L a

B
r) [ fCeapydl = [ flx), y(0)] dt

Ecnu xpuBas L 3ajgaHa B MOJISIPHBIX KOOPAMHATAX ypaBHEHHEM p = p(() (gol <p< (/)2),
TO JUIS KpI/IBOJII/IHef/'IHOI‘O MHTETrpaja MepBoro poja crpaseiuBa popmyia

a) j Syl = j peosp. psingldp;
6>jf<x y)dZ—Hp +(p') do;
B) j S (e, y)dl = j SN P+ (') do;

r) jf(x yydl = IfLOCOS(p, psinglyp* +(p') do.
[
ITo onpenenenno MOBEpXHOCTHBIN HHTETpal 1-ro pojia paBeH

) [[ /(x.2)dS =lim Y. £(£.7,.v,)AS,
(5) i

6) [[ /(x.y2)dS =1im " £(£.7,.,)AS,
%) =



) [ /(e y. e =lim > £(&7,.v)Ax,
%) i

r)IIf(x,y,z)dS = gimzm:ASi .
(s) M
8.  YkaxuTe BEpHOE PaBEHCTBO
a) ”fx y,z)dS ”fx v,z(x,y) \/l+z (x, y)+z (x y)dxdy ;
()
0) Hf x,y,z)dS = ”f x,¥,2(x,¥) \/l+z (x,¥) + 2, (x,y)dxdy ;

(8)

B) [[/(xy.2)s = j Sy 2 N1+ 2 (e, p) + 2, (x, )y

(8 ($)

r) ”f(x,y,z)dS = ”f(x, y,z)\/l +2(x,y) + Z;z (x,y)dxdy

($) ($)
9  H3meHuTCs JM 3HAK MMOBEPXHOCTHOIO MHTErpalia MepBOro poja MpH BbIOOpE OpUEHTAINH
MMOBEPXHOCTHU

10 VYkaxure mpaBUIbHYIO (HOpPMYJTy, YCTAaHABIMBAIOUIYIO CBSA3b MOBEPXHOCTHBIX WHTETPAJIOB
IIEPBOT0 ¥ BTOPOI0 poJa:

a) IPcos adydz + Qcos fdzdx + R cos ydxdy = _”(P +0+ R)dS

($) ($)

0) ”dedz + Qdzdx+ Rdxdy = ”(P cosa+Qcosf+ Rcos y)dS
($) ()

B) I Pdydz + Qdzdx + Rdxdy = ”(P cosa +Qcosf+ Rcos y)dS
() ()

T) ”dedz + Qdzdx + Rdxdy = j”(P cosa +Qcos f+ Rcos y)a’ 14
(S) )
11 ®opmyna OcTtporpanckoro-I'aycca ycraHaBiIMBaeT CBS3b
a) MEXJy TOBEpPXHOCTHBIM MHTETPAJIOM MO 3aMKHYTOW MOBEPXHOCTH U TPOWHBIM MHTETpa-
JIOM TI0 IPOCTPAHCTBEHHON 00JIaCTH, OTPaHUYEHHON 3TOH MOBEPXHOCTHIO;
0) MeX1y KpUBOJUHEIHBIM U IBOMHBIM UHTErPAIOM;
B) MEX]ly KPUBOJIMHEMHBIMU UHTETPAJIAMH IIEPBOTO U BTOPOI'O POJA;
') MEX/1y OBEPXHOCTHBIM U KPUBOJIMHEHHBIM UHTETPAJIOM.

2
12, Ecnu xpuBas L 3anaHa ypaBHEHHEM ) = §x3 , To nudepeHman Jyru paBeH

a) dl =1+2x2 dx;
6) dl =1+2x* dx;
B) dl =+1+4x* dx;

r) dl =1-4x* dx.

Ilo pe3ynomamam mecmuposanus 6blcCMAasIAeMcs:
— 4 Gania, eciiy IPaBUIIBLHO BBITIONHEHO He MeHee 90% 3amaHuid.
— 3 Oauia, ecii IPaBUIILHO BBITIOJIHEHO HE MeHee 75% 3aaHuif,
— 2 Gaia, eciii IPaBUIILHO BBITIONHEHO HEe MeHee 50% 3amanmii



TecT «IJ1€eMeHThI BCKTOPHOI'0 aHAJIU3a»

Tect cocrout u3 12 Bonpocos. Bpems BoinmosHeHUs 15 MUHYT.
[Ipumep BapuaHTa TecTa:

1. Ecin BexkTop-GyHKIHS 7(f)MOXeT ObITh mpecTaBieHa B Bume7(1) = x(¢)i + y(t)] + Z(l‘)]; ,
10 Xx(t), y(t), z(t)— 31O
a) pyHKIMH, CyMMa KOTOPBIX PaBHA BEKTOP-PYHKIMH 7 (¢) ;
0) GyHKIIMU, KOTOPBIE ABJISAIOTCS KOOPAHMHATAMHU BEKTOP-QYHKITUH F(1) ;

B) 0a3uc IeKapTOBOW CUCTEMBI KOOPAUHAT;
) yHKINH, OTIPEAETSIONINE HAPABICHUE BEKTOP-PYHKIHH (1) .

2 Ecnu BexTop-QyHKIHs 7(f)MOKeT ObITh TpejcTaBieHa B Bune 7 (¢) = x(£)i + y(t)] + z(t)lg ,
1017, ], k—5T0
a) KOOpJIMHATHI BEKTOP-PYHKINHU 7(¢) ;
0) BEKTOPHBI, CyMMa KOTOPBIX paBHA BEKTOP-PYHKLNU 7(?) ;

B) 0a3uCHBIE BEKTOPHI I€KAPTOBOM CUCTEMbI KOOPAMHAT;
I') BEKTOPBI, CKAJIIPHOE MPOU3BEICHHE KOTOPHIX PABHO BEKTOP-(QYHKIIMHU F(1).

3. Ecm a=ai+fj+yk u #(t)=x(t)i +y(t)j+z(O)k, To coorromenne lim[F(r)—a|=0

t—t,
paBHOCWIIBHO:
a) limx(H)=a, limy@)= A, limz(t)=y;
t—t t—tg =1y

6) limx(¢)=0, lim y(¢)=0, limz(t)=0;
t—>t, t—t,

t—>ty

B) limx(f) = &, lim y(t) = B2, limz(t) = *;
t 1ty t—t,

—ly

Dlima=x(0), lim = (@), limy ==().
0 0

t—t,

4.  Kaxas u3 naHHBIX (YHKIMNA He SBISIETCS CKAJIIPHOI:
A Uu=x+y+z; 0) u=10;

B) U =Xy +X—Xxz; r) i =2i.
5  Kakas u3 naHHbIX QyHKIMH He ONpeenseT BEKTOPHOE ToIe
a)ii=i+)+k; O)u=x+y+z;
B) il =xi +y]+zk ; Ni=3].
6 Bexropnoe moie ;(M )= Pi+ Q;’ + Rk Ha3bIBaeTCS MIOTEHIUAJIbHBIM, €CIIN
a) pyakiuu P, O, R HENpEepbHIBHEI;
0) dbynkuuu P, Q, R nuddepeHuupyemsr;
B) cymiecTByeT Gynkuus F(x, y, z),Takasuro P=F/, Q=F), R=F];
r) cymectByeT GyHkims F(x, y, z), Takas uto F, + F) + F, =P+Q+R.
7. Ykaxure rpagueHT QyHKUuu y = F (M)
a) gradu = {Fx', F, Fz'}; 0) gradu = {Fx' +F) +Fz'};
B) graduz{Fx'-Fy'-Fz'}; r) grad u = {x, y, z}.

8.  ®opmyna Octporpaackoro-I'aycca B BeKTOpHOH opMe UMEeT BU/L:
a) [[[(a,i)dv = [[divam)ds ; 6) [[[diva(M)dv = [[(gradu, ii)ds:
v s v s



B) jjjdzva(M)dv_jj a, ii)ds ; r) [[[diva(myay = [[axiids.
4 N

9  JluBepreHuuei BEKTOPHOTO MOJIs a(M )= Pi+ Qj+ Rk Ha3bIBaeTcs ckaispHas QyHKIIHS,
ornpezensemMas paBeHCTBOM

a) diva=L %2, 6) diva = P, 90, R

ox Ox 8x o dy oz

8) diva=2L.%Q R r) diva=2L7 925, RE
ox Oy Oz Ox oy 0z

10, JIMBEpreHIHs BEKTOPHOTO IOJS d = x°i — yzj + zk paBHa
a) divc7=2xf—zj+l€; 0) diva =2x—z+1;
B) divd = 2xi — yzj + zk ;T) diva=2x—yz+z.

11.  TloTokoMm BEKTOpPHOTO mojsl d(M ) yepe3 MOBEPXHOCTh S B HanpaBleHHH BEKTOpa 71 HA3bIBAETCS
I0BEPXHOCTHBII HHTErpa

a) IT = m i)ds ;6) IT = jj
B)H=”a+n ds; r)HZHaxnds.
s s

12.  TloBepXHOCTBIO YPOBHS CKaJSPHOTO TOJs, 3aJaHHOTO (QyHKIMeH u(x, y,z), Ha3pIBaeTCs
Tr€OMETPUYECKOE MECTO TOYEK TOJIs, B KOTOPBIX
a) GyHKIIUS HETPEPHIBHA;
0) GyHKIMS OTpaHUYEHA;
B) (OYHKIIHMS IPUHUMAET MOCTOSTHHOE 3HAYEHUE;
) QyHKIHS UMEET IKCTPEMYM.

HO pe3ym,TaTaM TGCTI/IpOBaHI/I}I BBICTABJISICTCA .
— 4 Ganna, eciii MPaBWILHO BHITIOJHEHO HE MeHee 90% 3amaHuii.
— 3 Gaya, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;
— 2 6aJ, eciii MpaBUIILHO BBITIOJIHEHO He MeHee 50% 3amanuit

Tect «UncjaoBbie pAdbI. HpHSHaKI/I CXOAUMOCTH IMOJOKUTEJIbHBIX PAAOB»

Tect cocrout u3 12 Bonpocos. Bpems BoinmosHeHUs 15 MUHYT.
[Ipumep BapuaHTa TecTa:

YaCTUYHYIO CYMMY:

0 (_ 1)n+1
2

1. Ykasars Juisi psga
n=1

- n
a) Sn:1+l+l+L+...+L2; 0) Snzl—l—l—i—...—%;
4 9 16 n 4 9 16 n
n+l n+l
B) S, —1—l+l—i+...+(_1)2 ;1) S,,zl—l+l—i+...+(_l)2 +..
4 9 16 n 4 9 16 n

2. Ilycrs {Sn} — MOCJIEA0BATEIBHOCTh YACTUYHBIX CYMM psiia Zan . Pan HaseiBaercsa pacxons-
n=1
IIUMCS, €CITH
a) limS,=0;6) limS,=1;8) limS, =S;r)limS, =.

n—>0 n—® n—>0 n—>0



10.

0
Yucino S Ha3pIBaeTCSl CYMMOM YMCIIOBOTO Psijia Zan , €CIIN
n=1

a) MOCNEeA0BaTEIbHOCTh YACTUYHBIX CYMM {Sn} JAHHOTO Psifa CXOIUTCS K .S ;
0) xakaasi yacTU4HAs CyMMa S, JAHHOTO psifia paBHA S ;
B) pPe3yJIbTaTOM CIIOKEHHS BCEX YaCTUYHBIX CYMM S, psia siBsieTcs 4ucio S ;

) cyMMa 4JI€HOB psifia @, + d, +...+ a, paBHa S .

Bri6epete BepHYIO GOPMYITHPOBKY HEOOXOUMOTO YCIOBHSI CXOAUMOCTH PSIa:
a) mpeen O0IIero WIeHa CXOSIIETr0ocs psa He PaBeH HYIIO;
0) mpenen o0IIero YjaeHa psijia paBeH HYIIO;
B) mpeseln oOIIero uieHa CXOIAIIerocs psiaa paBeH HYIIO;
T') mpejen O0IIeTo WieHa PacXoAIIEerocs psaa paBeH HYIIIO.

0
Psn, cocraBieHHBIH W3 YJIEHOB T€OMETPUYECKOM MPOrPEeCcCUu Zaq”’1 CO 3HaMeHaTelIeM

n=1

g # 0 pacxoautcs npu
a) |q|<0; 0) |q|<1; B) |q|20; r) |q|21.

VYKaXuTe YUCI0BOU psill, He SABIISIOIIMICS CXOAALIUMCS

1 | | En
a) ) —; 0) ) .——:B) D) —7—> r) :
;n n ;3\/114 nz_13\/n2 r;\/nS

2n+1
Pig Y = 3 HEOOXOIMMO HCCIIEN0BATh HA CXOIMMOCTD TI0

a) BTOPOMY IIPU3HAKY CPaBHEHHS;
0) npusHaky Jlamambepa;

B) paguKaibHOMY npu3Haky Komw;
I)UHTErpajgbHOMY IIpu3HaKy Komm.

ycts 1st pAnoB » a, (A) u Y b, (B) BbIMONHAETCS HEPABEHCTBO a, <b, (n=1,2,...).
n=1 n=1
Torna
a) U3 CXOUMOCTH psiaa (A) caenyeTr cxoauMocTs psana (B);
0) u3 cxogumocTH psana (B) cienyer cxoqumocTs psna (A);
B) U3 pacxonumoctu psaa (B) cnenpyer pacxogumocTts psiaa (A);
T) PSAABI CXOASTCS UITU PACXOSATCS OJJTHOBPEMEHHO.

o0
Jlnst mpuMeHeHusl pagukalnbHOro npusHaka Komm st pﬂz[az a, HEeO0O0XOJMMO BBIYMCIIUTH

n=1

npeaen
. . . a .
a) c=lima,; 0) ¢=1lim% a, ;B) ¢ = lim —*L; rc=1lim, a,.
n—»o0 n—0 n—>oo a” n—>0
= 1
Pax 321
n=11

a) CXOIUTCS;

0) pacxonurcs;

B) HE SIBJISICTCS YHCIIOBBIM;

F) HEBO3MOXHO YCTaHOBI/ITB CXOIUMOCTHh UJIN paCXOZ[I/IMOCTB p;l;[a.



© 0
11. Ilycts psn Zan cxoauTcs U ero cymma pasHa S. Torna pan ca, +ca, +...+ca, +...= ann
n=1

n=l1

HMEET CYMMY, PaBHYIO
a) S; 0) c+3S; B) c-S; r) S°.

12. Ilycts psn Zan TaKow, 4to a, = f(n), rae f(x)— dyHkuns, onpeneneHnasmnpu x > 1. Torna

n=1

U1l IPUMEHEHHUsI MHTETpaIbHOTO npu3Haka Korm Heo6xoanmo

1
a) BBIYUCITUTH OIpe/IeJICHHBIA HHTerpall j f(x)dx;
0
0) HaliTH HeONPEeIeIICHHBII HHTETpal I f(x)dx;
+00
B) HCCIIEZIOBATEh Ha CXOJIMMOCTh HECOOCTBEHHBII HHTErpaj j f(x)dx;
1

+00

I') KCCIIeIOBaTellb HAa CXOAUMOCTh HECOOCTBEHHBIN MHTETpal _f f(x)dx.
—00

HO pe3ym,TaTaM TGCTI/IpOBaHI/I}I BBICTABJISICTCA .
— 4 Ganna, eciii MPaBWJILHO BHITIOJHEHO HE MeHee 90% 3amaHuii.
— 3 Gaya, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;
— 2 6a, eciii MpaBUWIILHO BBIMIOJIHEHO He MeHee 50% 3amanuit

Tect «3Hakouepenywmmecs psiabl. CTeneHHble PAIAbD)

Tect coctout u3 12 Bonpocos. Bpems BeinonHeHus 15 MUHYT.
IIpumep BapuanTa Tecra:

1. V3 npeanoXeHHbIX PAI0B BbIOEpPUTE 3HAKOUEPEAYIOIIMUACS:
- V4 - V4
a) Y (- 1g-——; 6) > 1g-—;
nzzl( )" g, ; G
9 ., T 9 V4
B) Y (-1)" g —; r) ) (-Hig—.
nzzl & 4n nz:1 & 4n
2. Pamom nefiOHUIIEBCKOTO THIIA HA3bIBAETCS 3HAKOUEPEIYIOIIUICS P, YIOBIETBOPSIIOMINI
YCIIOBUSIM:
a)a,>a,, (m=1,2,3,..);
0) lima, =0;

n—>0
B)a,>a,,, (n=123,.)ulima,=0;

n—»

ra,<a,; (m=12,3,..)1 lima,=0.

n—> 0

3.  Uto0Bl ycTaHOBUTH aOCONIIOTHYIO WIIM YCIOBHYIO CXOJMMOCTh 3HAKOUEPEIYIOIIEerocs psaaa

> (-1)" a, HEOOXOMMMO
n=1" a) HAWTH mpeaen OOIIero YWieHa psiia;
0) MPUMEHHTH K JAaHHOMY psiay Teopemy JleiOonua;

B) MCCJIEJIOBATh HA CXOAMMOCTb PsiJl, COCTaBJICHHBIN N3 aOCOTIOTHBIX BEIMYHMH YJICHOB
JAHHOTO PAAa;
') HaliTU CyMMY psifa.

4.  3HaKONMEpEeMEHHBIN Pl Ha3bIBACTCS YCIOBHO CXOASIIMMCS, €CIIU



10.

11.

a) €CIM JTaHHBIA P CXOMUTCS, M PSAJ, COCTABICHHBIN U3 aOCOMIOTHBIX BETUYHMH Yiie-
HOB JIAaHHOTO PSiJia, TAKXKE CXOJIUTCS;

0) ecnu MaHHBIA PO CXOTUTCS, a PS, COCTABICHHBIM U3 aOCONIOTHBIX BEIHYUH 4YIie-
HOB JIAaHHOTO Psifa, pACXOIUTCS;

B) €CIIM JAHHBIN PSIJI CXOIUTCS, a Psi/i, COCTABICHHBIN U3 a0CONIOTHBIX BEIMYWH 4Iie-
HOB JIJAHHOTO PsI/Ia, MOXKET OBITh KaK CXOISIIMMCS, TaK U PACXOISAIIIMCS;

T') €ClIi JaHHBIN psAJl pacXOIUTCSI.

o0
Psin Z (_ SIBJISIETCS
n=1
a) a0COIOTHO CXOATITUMCSI; 0) YCJIOBHO CXOJISIIIIUMCS;
B) PACXOASIINMCS; ') HEBO3MOXXHO OIIPEIEIUTh

Oo6nacth cX0OUMOCTH (YHKIIMOHAIBHOTO psiia BKIIOYAET B ce0sl 3HAUYCHUATIEPEMEHHON X,

TpH KOTOPBIX PSIX Y i, (x)

n=1
a) SIBJISIETCS] 3HAKOYEPEIYIOIITUMCST; 0) ABJISICTCS] 3HAKOTIEPEMEHHBIM;
B) pacXOJuUTCs; ') CXOUTCS.

YacTHUHOM CyMMON QYHKIIMOHAIBHOTO psifia ) x" ABIAETCS

n=1
a) S, =x+x"+..+x"; 0)S,=

B) S, =x+x>+...+x"+...; r) S, =x+x"

CTeneHHBIM PAAOM ABJIACTCA pPsAO:

© 3n+1
a —_ 0 3e”x "
& mx
r cosS——.
) Z i ) Z 3
Pa):[Hyc CXOJIUMOCTH CTENEHHOTO psifa R paBeH:
a) R = lim [Z2=1]; 6) R =
n—»o an 1111'1
n—>0
a
B) R =lim |—; NR=——
n—old, 4 lim 1[
n—>0

Ecmu  ¢yukuus  f(x) wa wunrtepBane (—R,R) pasjaractcs B CTEEHHOW DS

f(X)=a, +ax +a,x* +a;x* +..., To oHa guddepeHIEpyeMa Ha dTOM HHTEpBATe U ee
npousBoaHas f'(x)paBHa

a) f'(x)=2a,x +3asx> +...; 6) f'(x)=a, +2a,x +3a;x> +...;
3
B) f’(x)=a0x+%+%+...; r) f(X)=a, + a,x + a;x” +....

Teopema AQens yTBEPXKIACT: €CIH PSA Y a,y" PACXOAUTCS MPH J =C, TO OH PACXOJUTCH,
n=0
BO BCEX TOUKAX, PACTIOJIOKEHHBIX HA MHOYKECTBE

6) {d}:

B) (—0; -

r)(—00; —c) U (¢; +0).




12. HWurepBan (—R, R) Ha3pIBaCTCAUHTEPBAIOM CXOJIUMOCTH CTEIICHHOTO PSIa, €CIIN
a) psA aOCOJIFOTHO CXOUTCS npn| y| < R wu pacxoaurcs mpu | y| >R;
0)psia aOCOMOTHO CXOAUTCS npn| y| > R u pacxoaurcs npu | y| <R;
B) psAZl a0COFOTHO CXOJIUTCS TIPH | y| < R ,npu | y| > R psit MOKET KaK CXOIUTCS, TaK U
pacxoauTcs;
T) pAIl PaCXOIUTCS TIPH | y| <R.
[To pe3ynbraTamM TECTUPOBAHUSI BHICTABIISIETCS:
— 4 Gaia, eciiy IPaBUIIBLHO BBITIONHEHO He MeHee 90% 3amaHuid.

— 3 Gauia, eciii IPaBUIILHO BBITIOJIHEHO HE MeHee 75% 3a1aHuif,
— 2 0a, eciii IPaBHIILHO BBITIOJIHEHO HEe MeHee 50% 3amanmii

Tect «Pa3noxkenue pyHKunM B cTeneHHoi psaa. Psaabsr dypbe»

Tect coctout u3 9 Bonpocos. Bpems BbimoaHeHus 15 MUHYT.
IIpumep BapuanTa Tecra:

1.  Koaddumuenrsr Makiaopena st QyHKuu f (X ) MMeeT BHI:
(n)
v a, =L@ w-012,.. 6 a, =79 no01,2,...:
n n!
(n)
B) a,=f"(0), n=0,1,2,...; r)a, =f—'(0), n=0,1,2,....
n!

2. Pax Maknopena s pynkiun In(l+x) mmeer Bua:

a) x+ X2+ A X+

2 3 n
6)x+x—+x—+...+—+...;
2 3 n
2 3 n
x° X a1 X
B) x——+——...+(=1)" —+..;
) > 13 -1 »
3 5 7 2n+1
r)x—x—+x——x—+...+(—l)”x—+....
357 (2n+1)!
RN R 2n+1
Pag x——+———+...+(-1)' ————+... aBigercs psagomM Makiopena s KIIUH
3. AX- g ( )(2n+1)! pan peHa 11t GyHKIL
a) y=sinx; 0) y=cosx; B) y=¢"; r) y=(1+x)".

4.  UieHaMu TPUTOHOMETPUYECKOTO psifa SBISIOTCS PYHKIINU:
a) 1/2, cosx, sinx, gx, cos 2x, sin 2x, 1g2x, ..., COS nx, Sin nx, 1gnx, ... ;
6) 1/2, x, cosx, sinx, cos2x, sin 2x, x2, ..., cosnx, sinnx, x",...;
B) 1/2, cosx +sin x, cos2x +sin 2x, ..., oS nx + sin nx,... ;
r) 1/2, cosx, sinx, cos2x, sin2x, ..., cosnx, sinnx,... .

5. Kosppumment ®ypoe @, m1sa pyskmun f(x), ONpeeieHHO 1 HHTErPHYeMOil Ha OTpe3Ke
[~ 7; 7], BeIUmCHAETCA IO hOpMYyITIE:

a) a, =% Tf(x)coskxdx; 0) a, = Tf(x)coskxdx;



B) a, :% ]{f(x)sinkxdx; r) a, :%]{f(x)sinkxdx.
gl 0

6. Oyukuus F(x), onpenencHHas Ha BCCH YHMCIOBOM MPSIMOM U MEPHOANYCCKAs C IEPHOIOM
27 , Ha3BIBACTCS IEPHOIUIECKUM MPOIODKeHHeM QyHKImu f(x), eciu
a) Ha OTpe3Ke [— T, 72'] BBIMOJIHSETCS paBeHCTBO F(Xx) = f(X);
0) paBeHcTBO F'(x) = f(X) BBINOJHSAETCS BHE OTPE3Ka [— T 72'];
B)paBeHCTBO F'(x) = f(x) BBIMOJHSACTCS B TOYKAX + 77
) paBeHCTBO F'(x) = f(X) BBIMOJNHSETCS HA BCCH YMCIOBOM OCH.

7. Psang @ypwe 11 HeueTHON QyHKIUN
a) COJICPXKUT U CUHYCHI U KOCHHYCBI;
0) COJIEPIKUT TOIBKO CHHYCHI;
B) COZIEPKUT TOJIBKO KOCUHYCBI;
I') paB€H KOHCTAHTE.

8. Pan ®ypoe s pynkuun f(x), onpeaeneHHoi Ha OTpe3ke [— l;1 ] HAMEET BUN:
/o8

; ); ©) @+Z(an coszmlx + b, sinmlx);

n=1

a, x :
a) 2 +>(a, cos—+ b, sin

n=1

Ay  ~ : a, ~ 7mx . TmX
B) 70 +Y (a,cosxlx +b,sinrxlx); N2+ (a, cos——+ b, smT) .
n=1 n=1
-3, —7<x<0,

9.  Boruucnuts ko3 dunuent @ypoe @, 1 pynkuun f(x) =
I, O<x<m.

HO pe3ym,TaTaM TGCTI/IpOBaHI/I}I BBICTABJISICTCA .
— 4 Ganna, eciii MPaBWJIBHO BHITIOJHEHO HE MeHee 90% 3amaHuii.
— 3 Gaya, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;
— 2 6ay, eciii MpaBUIILHO BBITIOJIHEHO He MeHee 50% 3amanuit

Tect « KoMmieKcHbIE YHCTIA»

Tect cocrout u3 12 Bonpocos. Bpems BoinosHeHUs 15 MUHYT.
[Ipumep BapuaHTa TecTa:

1. Vkaxure GopMysy s HAXOKACHHS MOIYJISI KOMIUIEKCHOTO YUCTa W = U + Vi :
a) |w|:u2+v2; 0) |w|:\/u+v;
B) |w|:\/u2+v2; r) |w|=u+v.

2.  Belpaxenue a + bi Ha3pIBaeTCs
a) ICHUCTBUTEIHLHON YaCThI0 KOMIUICKCHOTO YHCIIa;
0) MHIMOM 4aCThIO KOMIUIEKCHOTO YHCIIA;
B) TPUTOHOMETPHUECKON (POPMON KOMIIEKCHOTO YHCIIA;
r) anrebpanyeckoi HopMO KOMIUIEKCHOTO YHCIIA.

3. Tlycts KOMIUIEKCHOMY YHCIy z = a + bi cootBercTByeT Touka M (a, b). Torna argz— 3to

_—

a) yroi Mexay BeKTopoM OM ¥ MOJIOKUTENBHBIM HarpasieHuem ocu Ox ;

_

0) yros mexay BeKTopoM OM U MOJIOKUTEIbHBIM HanpasieHuem ocu Oy ;

—_—

B) JJIMHA BeKTOpa OM

T) JUIMHA TPOeKIUU BekTopa OM Ha och Ox.



4.  Bribepute nokazatenabHyI0 (GOpMy 3aIIUCH KOMIUIEKCHOTO YHCA:

a) z=€Y; 0) z=pe'?;
B) z=pé'; r) z=pe’.
o Vs
5. Ecnum s KOMIUIEKCHOTO YUClia Z ObUIM HaiieHbI |z| =2 uargz =——, TO TPUTOHOMETPHU-
yeckast (popMa 3alKcH ITOTO YMCia UMEeT BHI:
T .. 7 T .
a) z=2| cos——isin— |; 0) z=2| cos——sin— |;
4 4 4 4
. T . T T,
B) z =2/ sin——iCcoS— |; T)z =2| coOs— +isin— |.
4 4 4 4
6.  JIns KOMIUIEKCHOTO YUCia z = —2§
V2 3z
a) argz=0; 0) argz:z; B) argz =71 ; r) argz =—.
7.

Ilycte z, =a, +b)i, z, =a, +b,i. Tornauncna z, u z, paBHbI, €CIIN

a) ay+b=a,+b,; 0) a; =a,, b =by;

B) a,=b,, a,=b,;r)a,,a,,b,b, — moObIe UnCna.

8. IlycTp KOMIUIEKCHBIE 4YMCIIA z, U =z, 3aJaHbl B IIOKa3aTeIbHOU (opme:z, = plei‘”' ,
z, = p,e'” . Torna
a) z,-2, = ppre Y ; 6) 2,2, = (p; + p), @),
B) z, -2, =(p, +p2)ei¢>1'¢’2 T) 2,2, = plpzei(¢1+¢2)-
9.

[Tpu mro6om 1 > 2 umeet mecto hopmyna Myaspa:
a) z"' = p(cosnp+isinng);

0) z" = p"(cosp +ising);
B) z" = p"(cosn@ +sinng);

r)z" = p"(cosngp+isinng).

10. Vxaxwure popmyny Ditnepa
a) ¢ =cosy+isiny; 6) ¢’ =siny+icosy;

B) ¥ =cosy+siny; r)e” =cosy +isiny.
IIpousBeneHrne KOMIUIEKCHBIX uncen z, =4—i u z, =3-7i
a) 5-30i; 0) 5-26i; B) 19-30i;

12.  PemmTe ypaBHeHHEe x> +4=0.

11.

paBHO
r) 19-26i.

[To pe3ynbraTaM TECTUPOBAHUSI BHICTABIISIETCS:

— 4 Gania, eciiy IPaBUIIBLHO BBITIONHEHO He MeHee 90% 3amaHuid.
— 3 Oauia, eciii IPaBUIILHO BBITIOJIHEHO HE MeHee 75% 3a1aHuif,
— 2 6ay, eciii MpaBUIILHO BBITIOJIHEHO He MeHee 50% 3amanuit

Tect «@YHKIMH KOMILIEKCHOI0 nepeMeHHoro. /{ugpepennpoBanne 1 HHTErpupoOBaHUe»
Tect cocrout u3 16 Bonpocos. Bpems BoinmosHeHUs: 15 MUHYT.



[Ipumep BapuaHTa Tecra:

l. 0 ~-OKPECTHOCTBIO TOUKH z, Ha3bIBACTCS
a) MHOXKECTBO BCEX TOYEK Kpyra (0e3 OKpYXKHOCTH) C LIEHTPOM z, U HPOU3BOJIbHBIM
paauycoM p;
0) MHOKECTBO BCEX TOYEK,JIEKALMIMX HA MPSMOH, NPOXOIALIEH depe3 TOUKY z, , U Ha-
XOOAIUXCA Ha paCCTOAHUA O OT 3TOU TOYKH,
B) MHOKECTBO BCEX KOMIUIEKCHBIX UHCEIN, Y KOTOPBIX JIEHCTBUTENIbHAS YacTh paBHA L,
a MHHUMas z,;
I‘) MHOKCECTBO BCCX KOMIUIICKCHBIX YHUCCII, Y KOTOPBIX HeﬁCTBHTeHLHaH 4acCTb paBHA Z,

a MHUMas pO.

2. Ecnu 3anana ¢pynkims w= f(z),rae z=x+iy ¥ w=u+iv, T0
a) f(2) =u(x, ) +v(x, y); 6) f(2)=v(x, y)+iu(x, y);
B) f(2) =u(x, y)+iv(x, y); 1) f(2) =u(x, y)—iv(x, y).
3. dynxuns f(z) =u(x, y)+iv(x, y) Ha3pIBaeTCS HEMPEPHIBHON B TOUKE z, = (X, V) , €CIH
a) lim f(z) = f(0); 6) lim f(2) = f(z,);
zz z—0
B) lim f(z)=0; r) lim f(z) = f(z,).
z—zg z229
4. Ecmu f(z) =e** cos3y —ie** sin3y, To MHMMO# YacTbi0 QyHKIWH [ (2) SBISIETCS
a) Im f(z) = e** cos3y; 6) Im f(z) = —ie**sin3y;
B) Im f(z) =—e**sin3y ; r)Imf(z) =e* sin3y .
5. Jlnst byrkupn f(z) = iz* AeHCTBATEIBHON YaCTBIO SBISCTCS (YHKIHS:
a) u(x, y) = —2xy; 6) u(x, y)=x*+*;
B) u(x, y) = 2xy; Du(x, y)=x*-y*.
6. @DyHKIUSA COSZ MOXKET ObITh MPECTABICHA B BUE:
a) cosz=5 "¢, 6) cosz=S ¢ .
2i 2
eiz + e—iz el +e’*
B) CoOSz=—""""", r)CQSZ:—
2i 2
7. BriGepure BepHOe npezcTaBieHue A GyHKuuu Ln z:
a) an=1n|z|+iargz; 0) an=1n|z|+(argz+27zk);
B) Lnz = iln|z| +(argz +27k) ; r) Lnz= 1n|z| +i(argz + 27k) .
8. Bri6epute BepHOE paBEHCTBO:
a) siniz =shz; 0) siniz =icosz;
B) siniz =ishz; r)siniz =cosz .
9. Vcnosusa Komm-Prumana uMeror Bum:
u__ov ou_dv, 6 0u_0v au_ov,
ox dy oy ox’ & oy oy Ox
ou_0Ov Ou_ 0Ov, Ou Ov Ou  Ov

B) —=—, —=——; r) —=—, —=——.
ox Oy Oy ox Ox Ox Oy oy



10.  BsiOepure BepHOE PaBEHCTBO:
a) (a°) =a"; 0) (chz) =—shz,

P , 1

B) (cosz) =sinz; 1) (thz) = e
11.  CopaBemmuBo cienyroiiee mpaBuio nuddepeHupoBaHus:

a) [£(2)-2(2)] = f(2)-2(2);

6) [/(2):2(2)] = £'(2) g'(2);

B) [/(2) g(2)] = £'(2)- g(2) - f(2)-g'(2);

N [f(2)-g(2)] = (2) g(2)+ £(2)-g'(2);
12.  Tuddepennnan byukipu f(z) B TOUKe ZpaBeH:

a) dw= f(z)-dz; ©) dw=f'(2);

B) dw= f(2)df(z); r)dw=f'(z)-dz.

13. ®yskuus w= f(z), onpeneneHHas B OKPECTHOCTH TOYKH Z, HasbIBaeTcs AU epeHiu-
pyeMoii B TOUKE Z, €CIIH CYHIECTBYET Mpeel
. Az Aw
a) lim —; 6) lim —
Az—0 Aw Az—0 AZ
W .
B) lim—; r) lim= .
z—>0 z z—>0 w
14, Ecam f(z) — omHO3Ha4Has (YHKLUS, aHATUTHYECKas B OMHOCBS3HOHN obmactn G u L,

L, — KyCOYHO-TJIaJKUE KPHBBIE, JISKAIIUE B ATOM 00JIACTH M UMEIOLIME O0LIMe HAYalo U

KOHEIl, TO
a) j f(2)dz = j f(2)dz; 6) j f(z)dz + j f(2)dz =
B) j f(2)dz - j f(2)dz=1; r) j f(2)dz = - j f(2)dz .

15. ®opmyna Heiorona-JleitOnuna A GyHKIUN KOMIUIEKCHOTO IEPEMEHHOT0 UMEET BUJ:
a) [ f(z)dz = D(z) + D(z,); 6) [ f(2)dz = D(z)-D(z));
B) [ f(2)dz=f(2)-f(2): N [ £(2)dz = D(z)) - D(2).

6. JInst KOMIUIEKCHOTO YHCHa Z = 3\/5 —3i HaWTH MOJYJIb U apTyMEHT.

ITo pe3ynbTaram TeCTUPOBAHUS BBICTABIISIETCS:
— 4 Ganna, eciii MPaBWJILHO BHITIOJIHEHO HE MeHee 90% 3amaHuii.
— 3 Gaia, eciii IPaBUILHO BBITIOJIHEHO HE MeHee 75% 3a1aHuif,

Tect «Psin Jlopana. U3o1upoBaHHbIe 0c00bIe TOUKH. BbIueThD)

Tect coctout u3 16 Bonpocos. Bpems BeinonHeHus 15 MUHYT.
IIpumep BapuanTa Tecra:

1. Ecmu0<r < R <o, T0 Kaxkaast pyHkuus f(z), oqHO3HAYHAS U aHAIUTUYECKAs B KPYro-

pAIOM



2) f(2)= 3Colz-2): 6) f(2)= 3.Cy(z-2,)";

B) f(2)= D (z-2)"; 1) f(2)=2.C(z-2)".
n=—0 n=0
2. I'maBnas yacts psana JlIopaHa umeer BUI:
> C, 020
n=0 (z-2p) (z- Zo)
B) ZC—n(Z_ZO)n 5 F) zc—n
n=1 n=1 (z- Zo)
3. Pasnoxxenne ¢pyHkimu f(z) = cosl B OKPECTHOCTH TOYKH z = () UMeeT BUI:
z
1 I ) Zzn
a) cos—=1-—+—+...+(-1) .
z 21 4 (2n )'
1 1 1 1
0) cos—=l—-——+——+...+(-1)" +o.
) z 2221 4 D z2"(2n)!
1 1
B) COS— = T3 o ;
z z¢ z n Z
l-——+—+...+(-] +
21 4 (2n)!
! !
r) cos—=1—%'+ Y ) (2”)
z 22z
2i
4, Hns dpynkuun f(z) = e?*” 0co00i TOUKOHN SBISETCS
a) z,=1; 0) zy=2i;B) zy=7; T)zy=—7.
5. Touka z, € D Ha3bIBaeTCS HyJIEM aHATUTHYECKOH B oOact D ¢ynkuuu f(z), ecu
a) f(z9)=0; 6) f(0)=0;
B) f(0)=z5 1)z =0.
6. Hynb k -ro mopsiaka mist pyHkiuu f(z) XapakTepU3yeTcsi COOTHOMICHHEM:

2) f(z0)=0, f(20)=0, ["(z)=0, ... [F(z)=0, [P (z9)#0;
0) f(z0)=0, [(z)=0, f"(z9)=0, .0, [EV(z)=0, [P (z)=0;
B) f(z0) %0, f'(z)#0, f"(z)#0, .y fE V)20, fP(z))=0;
1) f(z)#0, f(z)#0, f"(z))#0, ..., fED(z) =0, fP(z,)#0.

7. OmnpenenuTs NOPsIOK HYIS z, =0 i GyHKIMH f(z) =z —sinz.

8. Tlnst pyrkmun f(z) = z2 (e —1) Touxa z, = 0 ABIsIETCS HyIEM
a) IEpBOTO MOPSIKA;
0) BTOpOTO MOPSIKA;
B) TPETHETO TOPSJIKA;
') 4ETBEPTOTO MOpsJIKa.



9. Touka z, € D Ha3bIBaeTcs 0COOOH, ecIH
a) GYHKIUS aHAJTUTUYHA B TOUKE Z,;
0) QyHKIMs aHATUTHUYHA B o0s1acTu D 32 UCKIIIOYEHUEM TOUKHU Z,;

B) QyHKIMS aHATUTUYHA B oOsiacTi D M Ha ee rpaHulle;
r) GYHKIMS aHAJIMTUYHA B TOUKE z, ¥ HE aHAIMTUYHA B OCTAIBHBIX TOUKax D.

10.  M3omupoBaHHas 0co0ast TOYKA z, HA3BIBAECTCS YCTPAHMMOW OCOOOHTOUKOUIIS (QYHKIUH
f(z), ecmn
a) lim f(z)— KOHEYHOE YHCIIO; 0) lim f(z)=o0;
z—z g}
B) lim f(z) He cymecTByeT; r) lim f(z)=0;
z—2z, Z—Z9
11.  H3omupoBaHHast ocobast TOUKa z, SBISETCS CYLIECTBEHHO 0CO0OM TOUKON Uit QyHKLIUU
f(z), ecn

a) Bce Kod(pdummeHTs! riaaBHOM yacTH psaga JlopaHa HepaBHBI HYITIO;

0) Bce koa(hpuIMEeHTHI I1aBHOM yacTu psaa JlopaHa paBHbI HYIIIO;

B) IJ1aBHas 4acTh psaa JlopaHa comepKUT KOHEYHOE YHCIIO ClIaraeMbIX;

T') TJIaBHas 4acTh paja JlopaHa coaep UT OECKOHEUHOE YHCIIO ClIaraeMbIX.

3
12. ®ynxnus pasnoxeHa B psan Jlopana: f(z)= % L +Z—Z 4 ... Vkaxure MIOPSIAOK
z72! z4l 6! 8!
MOJII0Ca:
a) k=1; 0) k=2, B) k=3; r) k=4.
1
13.  VYkaxure XxapakTep 0co00i TOUKH sl PYHKIIMH COS— :
z
a) yctpaHuMas oco0ast TOUKa; 0) moJtoc KpaTHoCTH k =2
B) CYIIIECTBEHHO 0Cc00ast TOYKa; ') MPOCTOM MOJIFOC.

14. TIlycts f(z)pasnoxena B psn Jlopana: f(z)= ch (z—z)" + ZCfn (z—-2z,)" BbI-

n=0 n=1
4eToM QYHKIUH f(z) B TOYKE z, Ha3bIBACTCS
a)kodpumuent C_; 6)xo3¢ppunuent C_, ;
B)kodppunuenr C, ; r)ko3¢dunuent C_, .
15.  Ecmu z,—mpocToii nomtoc, To
a) res f(z,)=0; 0) res f(zy) = lim(z—z;);
z—z
B) res f(z,)=lm(z -z)) f(2); r) res f(z,) = lim f(z).
ZZ, z—zg
16.  Ecmu Touka z, — Hy/lb KpaTHOCTH kK QyHKUUH f(z), TO z, —3TO

a) yctpanuMas oco0ast TOUKa;
0) cymiecTBeHHO 0co0ast TOUKa;
B) IIPOCTOM TOJIIOC;

T') IOJIFOC KPAaTHOCTH K .

HO pe3ym,TaTaM TGCTI/IpOBaHI/I}I BBICTABJIACTCA .
— 4 Ganna, eciii MPaBWJILHO BHITIOJIHEHO HE MeHee 90% 3amaHuii.
— 3 Gaya, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;



Tect «OCHOBHBIC THIIBI YPABHEHHIT MATEMATHYeCKOH (PU3UKI»

Tect cocrout u3 12 Bonpocos. Bpems BoinosHeHUs 15 MUHYT.
[Ipumep BapuaHTa TecTa:

1.  JduddepeHnmansHbpIM ypaBHEHHEM C YaCTHBIMH MPOU3BOAHBIMU Ha3bIBAETCS YpaBHEHHE, COAEpIKallee

a) HeM3BECTHYIO QYHKIMIO 1(X,, ..., X, ) U HE3aBUCUMBIE IEPEMEHHBIE X, ..., X,
0) yacTHbIE MPOU3BOHBIC OT HEU3BECTHOM (DYHKIINH;
B) HEM3BECTHYIO (DYHKIMIO (X, ..., X,), HE3aBUCHMBIC MEPEMEHHBIE X,,...,X, U YacCTHBIC
TIPOM3BOTHBIEC OT HEM3BECTHOM ()YHKIIUH;
T') 4aCTHbIE MPOU3BOIHBIE OT HEU3BECTHOH (DYHKIIMHU M HE3aBUCHMBIE IEPEMEHHBIE X, . .., X, -
2.  BwiGepute oOmuii Bun auddepeHnnanTbHOro ypaBHEHHSI B YaCTHBIX MPOU3BOAHBIX BTOPOTO IIO-
psaaKa:
a’) F(uxy7 xx,uyy)zo; 6)F('x9 y) u)ux)uy):();
B) F(x, y,uy,, 1)) =0; ) F(x, y, g,y u,) = 0.
3. PelueHueM ypaBHEHHs C YaCTHBIMH IPOM3BOJAHBIME Ha3biBaeTCs QyHKIUS U(X,, ..., X, ), KOTOpas
a) IMEET YaCTHBIC TTPOU3BOIHBIC JTIOOOTO TTOPSIIKA;
0) Ipu MOACTAaHOBKE B YpaBHEHNE BMECTO HEM3BECTHON ()YHKITUH U €€ YaCTHBIX MPOU3BO/I-
HBIX, 00pAI[aeT 3TO YpaBHEHUE B TOKIECTBO;
B) IIPH MO/ICTAHOBKE B YPaBHEHHE BMECTO HEM3BECTHON (DYHKIIMU M €€ YACTHBIX TIPOHU3BO/I-
HBIX, IO3BOJISIET MPOMHTETPUPOBATh YPABHECHUE;
T') COIEPKUT KOHCTAHTHI.
4 2 ou 2 ou
s pemienus auddepeHnnaaTbHOr0 YpaBHEHUS X e y°— = Xy HE00XOJIUMO PEIIUTh CUCTEMY
X
O0OBIKHOBEHHBIX AU (HepeHITNaTbHBIX YPaBHEHU:
dx dy du x dy du
a) 5= 0) G=-g="
Xy xy X yox
29 25 . dx dy _ du
B) x“dx=—y"dy =xydu;r) ——-—=—.
Xy Xy
5 VYkaxure ypaBHEHHE TEIUIOIPOBOIHOCTH:
O’u _ Ou ou  0u
R 6) =47
or? ox ot ox
ou ou o*u  0*u
)— +4—=0; 1) —+—=0.
Ox ox~ oy
6 U3 mpuBeneHHBIX ypaBHEHHI BeIOepUTE ypaBHeHHE Jlammaca
2
ou ou ou 0Ou
a) Zra* 2 0; 6) —+—=0;
ot Ox ot 0Ox
o*u  0’u o*u 5 0%
B+ 3=0; n—_yta ——5=0
ox~ 0Oy ot ox
7  BomHOBOE ypaBHEHUE, OMUCHIBAIOIIEE MOMIEPEYHBIE KOJICOAHHs CTPYHBI UIMEET BUJT
*u [ d*u 0*u d'u o*u 5 0%u
a) —=a RIS E 0) —5=a 53
ot ox~ oy° oz ot ox
) o%u N d*u 82 A ): ) o*u [ 0%u N o%u
B X, Vslhy Uy U, r) —=a|—+—~
ox? 8y2 oz? o’ o



ou 50

8 Jlust BOJHOBOTO ypaBHEHHUS ¥ =a P YKQXHTE YCIOBHUE, 3a/Jaf01Iee Ha4yalIbHbIH TPOHIIH
t X
CTPYHBI:
2) u(0,£)=0; 6) u(x, 0) = o(x);
8) u(l,1)=0; 0 .
Ot |~

ou 5 o*u
J{ns1 ypaBHEHHSI TEIIONPOBOIHOCTH a =a 8_2 kpaeBoe ycioBue u(0, 1) =y (¢f) o3Hayaer
¢ X

a) TeMIreparypa BO BCEX TOUKAX CTEP:KHsS HEM3MEHHA U paBHA Y/ (1) ;
0) B HaYaIbHBIH MOMEHT BPEMEH B PA3JIMUHBIX CEUCHUSX CTEPXKHS TeMIIepaTypa Ompeeis-
eTcs QyHKuuen y(z);
B) Ha BCEW MOBEPXHOCTU CTEPXKHS MOJAepKUBACTCS TeMiieparypa v (1) ;
') Ha OJTHOM U3 KOHIIOB CTEpPXHS B JIF000I1 MOMEHT BpeMEHU MOepKUBAETCS TeMIIeparypa
().
o%u N o%u N d%u
o oyt oz

Tene, 3agada Jupuxie (mepBas KpaeBas 3a/1ada) 3aKIf0YaeTcsl B HaXOokaeHuu GpyHkuuu u(x, y, z)

10.  JIna ypasuenus Jlammaca =0, onpeAeNAIONIero pacnpeaeieHue TeMIEPaTyphl B

IIpH YCIIOBUH, YTO

a) 3a/1aHa TemIepaTypa B KXol TOUKe Ha TpaHUIle Teja,;

0) 3amaHa TemrepaTrypa B KaXI0i TOUKe Tela;

B) 3aJ1aH TEIJIOBOM IMOTOK B Ka)KI0W TOYKE TTOBEPXHOCTH;

r) 3aJ]aHa TeMIeparypa B KaKJI0¥ TOUKe Teja B Ha4aJIbHbI MOMEHT BPEMEHHU.
11 B BonHOBOM ypaBHeHnn u,, =9u., xod>pdULUEHT a paBeH:

a) a=0; 0) a=1;

B) a=3; r)a=9.
2

u
12.  Pemmuts nuddepeHunanbHoe ypaBHEHHE B YaCTHBIX TPOU3BOIHBIX P =x"-y.
xoy

HO pesym,TaTaM TGCTI/IpOBaHI/I}I BBICTABJISICTCA:
— 4 Ganna, eciii MPaBWJIBHO BHITIOJIHEHO HE MeHee 90% 3amaHuii.
— 3 Gaya, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;
— 2 6ay, eciii MpaBUIILHO BBITIOJIHEHO He MeHee 50% 3amanuit

Tect «/IndPepennuanbubie ypaBHEeHHS B YACTHBIX IPOU3BOIHBIX BTOPOI0 MOPSIAKA, UX
KJIaccupuranms

Tect cocrout u3 12 Bonpocos. Bpems BoinosHeHUs 15 MUHYT.
[Ipumep BapuaHTa TecTa:

1. VYkaxuTe KAHOHMUYECKOE YpaBHEHUE eunepOoauiecko2o Tuna

’ 2
a) aaxgy ZF(x,y,u,u;,u;); 6) ZJ}—Z:F(X:J/,U,M;,M;);
2 2
» Z_ijzF(x’y’”’u;’”'y); ) Zx_L;JrZy_ZZF(x,y,u,u;,u'y).

2 YKaxXuTe KAHOHWMYECKOE YPABHEHUE LIUNMUYECKO20 THIIA
o%u

a)
ox0y

:F(x,y,u,u;,u’y); 0) %:F(x,y,u,u;,u;);



10.

11

12.

ou ., o’u  0’u .
B) — = F(x,y,u,ux,uy);r) —+t—= F(x,y,u,ux,uy).
oy ox~ Oy
VYxaxute nuddhepeHnnansHoe ypaBHEHNE B YACTHBIX IIPONU3BOIHBIX BTOPOTO MOPSIIKA, KOTOPOE
He SIBJISIeTCS JTMHEHHBIM:
" N. 2 2 r r_ .
a) U +2u,, —3u, +u, =0; 0) u, +xuy, —yu,, +2u +3u,=0;
r\2 r\2 . 2 —
B) u +2u,, +5u,, + ()" + u)) =0; r) u,—au,=0.
Jins muddepeHnuanbHOT0 ypaBHEHUSA @y U, +2a),U,, + Ayt + bt +byu), + cu = O ypaBHenue
XapaKTEpUCTHK B U depeHnansHon opme UMeeT BUJ:
2 2_q. 2 2 _q.
a) ay,(dx)” + 2ay,dxdy + ay)(dy)” =0; 0) a,(dx)” —2ayydxdy + ay(dy)” =0;

B) a;,(dv)* + 2ay,dxdy + a,, (dx)* = 0;r) ay,(dy)* —2ay,dxdy + a,,(dx)* =0.

[Mycte u =u(&,n), E=E&(x, v), n=n(x, y), TOrna Ipou3BOHAs CIOKHON (YHKIIMH I10 Tepe-
MEHHOM X BBIYUCIISIETCS IO opMyIIe:

a) Uy =Ug -G+ U, 1,5 0) u, =uz-&, +u,-1,;

B) U, =us & +ug &5 ) u, =u-& +u-n,.
Vkaxute nuddepeHuanbHOe YpaBHEHHE B YACTHBIX MTPOU3BOAHBIX BTOPOTO MOPSIAKA, KOTOPOE
He ABJISIETCS IMHEHHBIM:

" 0N. 2 2 ’ " n.

a) u,+2u,, —3u,, +u, =0; 0) u +x U, —yu, +2u, +3u),=0;

B) u_+2u_ +5u,, + )+ @) =0; r) u —a’u, =0
o ey w x ¥ ’ xx b :

st ypaBHEHMsI SJUTMITHYECKOTO TUIIA YPABHEHMS XapaKTEPUCTUK B IPOUHTEIPUPOBAHHOM BHU-
Jle UMEIOT BUJ:

a) o(x, )ty (x, y)=C,; 0) ¢(x,y)=C,, y(x,y)=C,
B) ¢(x, y)Tiy(x, y)=C,; n) o(x, y)=w(x,y)=C.

i i _
Ecm s muddepeHunanbHoro  ypaBHERMs  dygU , +2a)5U,, + aylt,, + by + by, +cu=0

CNIPABEIUTHBO a;, — d;,dy, =0, TO 3TO ypaBHEHNE
a) TeTUIONPOBOIHOCTH; 0) TUImepOOTNIECKOrO TUTIA;
B) mapaboIMYeCKOro THIa T') JUTUITHYECKOTO THUTIA.

Onpenenute THI MU EPEHIHATBHOTO ypaBHeHAA U  +2u,, +u , + F(x,y,u,u,,u,)=0.

Eciu B nuddepennmanisHoM ypaBHEHHH NPOM3BOAMTCS 3aMeHa IMepeMeHHbIX & =2x+3y,

n= x* — y2 , TO IKOOMaH IpeoOpa30BaHUs UMEET BUI:

2 2x 2 3 2 -2y
3 -2y 2x =2y 2x 3

3 3

a
) 2x 2x

; B) ; r) )

2

Jins muddepennmanbroro ypapuenus u, —2u,, +5u,, + F(x, y,u,u,u’) =0 ypaBHeHue xa-
PaKTEPUCTUK UMEET BUN:

a) (dy)* —2dxdy +5(dx)* =0; 6) (dy)* +2dxdy +5(dx)* =0;

B) (dx)? —2dxdy+5(dy)* =0; r) (dx)? +2dxdy +5(dy)* =0.
Ecin ypaBHeHHE XapaKTepUCTHK UMEET ABa uHTerpana x —y = C;, 2x+ y = C,, TO 1 IIpUBE-

nenus AuddepeHInaIbHOTO YpaBHEHHUS K KAHOHHUECKOMY BHTY HY)KHO BBECTH 3aMCHY:
a) {=x-y-C,n=2x+y-C,;



0) S=x—y+C,, n=2x+y+C,;
B) S=x—y,n=2x+y;
ré=x+y,n=2x—-y.

[To pe3ynbTaTaM TeCTUPOBAHUS BHICTABIISICTCS:
— 4 Gana, eciiu MPaBUIIBLHO BBITIONHEHO He MeHee 90% 3a1aHuid.
— 3 Gata, eciii IPaBUIILHO BBITIOJIHEHO HE MeHee 75% 3a1aHuif,
— 2 0a, eciii IPaBHIILHO BBITIOJIHEHO HEe MeHee 50% 3amanmii

KonTpoJsbHas padora «J1eMeHThI JTHHEHHOH anredpb»

KoHnTtponbHas pabota conepxut 4 3agaun. Bpems BeimosHeHus 45 MUHYT.

[Tpumep BapraHTa KOHTPOJIBHOM pabOTHI:

1 -2 -3 0
1. Haiitu panr maTpuibl 29 3 8 7
-1 1 1 -1
2. Hailitu npou3BeieHre MaTpull AuB:
-1 0
1 _
Ao 3 -1 4 . B- 5 2
2 0 -2 1 1 -3
3 -2

3. Pemnth cucteMy JIMHEHHBIX ypaBHEHUI MeToaoM ['aycca
23(,'1 + X9 +3x3 = 9,
X1 —2x2 + X3 = —2,
le +2x2 + ZXQ, =7.

35 =2
4. Haitti Mmatpuny 4™, obpatayio matpune A=|1 -3 2
6 7 -3

[To pe3ynbraTam BBINOTHEHUS] KOHTPOJILHOU pabOTHI BBICTABIISETCS:

— 6 OamyoB, eciy BO BCEX YETHIPEX 3ajayax XOJ PELICHUs BEPHBIH, MOIyYeHbl NMPaBHIbHbIC

OTBETHI;

— 5 GannoB, eciy MPaBUJIBHO PELICHBI JI00bIe TPU U3 YETHhIPEX 3ajad, B OJHOW 3ajaye JOIMy-

IIeHBI IpyOble OMMOKY WM 33a[ja4a HE PEIIeHa;

— 4 GaioB, €CliM MPAaBWJIBHO PEIIeHBI JBE W3 YEThIPEX 3aJad, B JIBYX 3a/Jadax JOMYIICHBI

rpyOBI€ OITMOKY WJIM OHU HE PEIICHBI.

KonTpoasnas padora «Ilpeaesani. HempepbIBHOCTD)

KonTtponbHas pabota conepxut 5 3a1ad. Bpems BeimonHeHus 45 MUHYT.

[Tpumep BapraHTa KOHTPOIBHON pabOTHI:

. 2x*—x-3
1. Beruucnuts npenen lim ————
-l x4

. Ax+25-5
2. BeraucauTs npeaen 11m2—.
-0 x4 2x



. In(1+2
3. Beraucnuts npeaen hmu
x—0 arcsin3x

4. Beruuc penen lim I-cosdx
. Beruucnuts npenen —
03 \x? +9
x—=1, x>0,
5. YCTaHOBHTh XapakTep TOYKHU Pa3phlBa M OCTPOUTH rpaduK QyHKIUH y =< <0
x°, x<0.

[To pe3ynbraTam BBINOTHEHUS] KOHTPOJIHHOU pabOTHI BBICTABIISETCS:

— 4 Gamna, eca BO BCEX IATH 33/1a4ax XOJ PEIICHUS BEpHBIN, IMOJyuYeHbl PAaBUIIbHBIE OTBE-
THI;

— 3 0aa, eciii YeThIpe 33134 U3 TSTHBBITIOIHECHBI TIPABUIIBHO, @ B OJTHOM 3a/1a4e XOJI pellie-
HUS BEPHBIN, HO €CTh TPYObIe OIIMOKHU MM pElIeHUe He 3aBEPIICHO;

-2 6am1a,ecn1/1 TpU 3a4a4U U3 IMATHUBBIIIOJIHCHBI IPABUJIIBHO, @ OCTAJIBHBIC JIBC JII/I6O HC pcuic-
HBI, J'II/I60 PCIICHUEC HAaYaTO, HO HET MPOABUKCHHUA JI1 HOCTHUIKCHUSA PC3yJibTara, J'II/I60 B
ATUX 3aJa4ax JOMYIIEHBI TPyObIe OMUOKH.

KonTpoasnas padora «/InddepennupoBanue GQyHKIUN OTHOM 1eHCTBUTEIbHON NepeMeH-
HO»

KoHnTponbHas pabota comepxut 6 3agaun. Bpemst BeimosHeHus 45 MUHYT.
[Tpumep BapraHTa KOHTPOJIBHOM pabOTHI:

o 3 5/..2 3 2
1. Haiitu nmpon3BoiHYIO QYHKIHH Y = - +Ax" —4x" + e

2. Haittu nuddeperupan pyukuun Y = 2" -ELI‘C'[g3 X.

3. Haiitit mpou3BOAHYIO (YHKITHH. y= 3\/ 3x* +2x—54 '(_x_4 2)8

= —_ tg T
4. Ucnonb3ys JIorapu)MUUIECKYIO IPOU3BOIHYIO, HAlTH y = zeteTT,

5. HaliTu mpOMEXYTKH BO3pAacTaHHs U YOBIBaHHs, SKCTPEMYMbI, MOCTPOUTH Tpauk (yHKIHUU
y=3x-2-x".
6. Haiitu mpousBoHyto y'(x) anst QyHKIIUH, 3aJaHHOH IMapaMeTpUIECKH:

t

z=et-cost,y = et cost.

ITo pe3yjibTaTaM BBIITOJIHCHUA KOHTpOJ’IBHOﬁ paGOTBI BBICTaBJIACTCA:

— 6 0amIoB, eciii BO BCEX IIECTH 3aJadaxX XOJ PEIICHUs] BEPHBIN, IOTYUYCHBI TPABUIbHBIE OT-
BETBHI;

— 5 0ayuIoB, €CNH MATH 3314 U3 IIECTH BBITOJHEHBI TIPABUIIBHO, a B OJTHOW 3aJla4e X0/ perie-
HUS BEPHBIN, HO €CTh TPYObIe OIIMOKHU MM PElIeHUE He 3aBEPIICHO;

-4 621.]].]'[21, C€CJIM YCTBIPC 3a1a4n U3 MICCTU BBIIIOJIHCHBI IIPABHUJIBHO, @ OCTAJIbHBIC ABC J'II/I60 HEC
PCLICHEI, JII/I6O PEIICHUC HAYaTO, HO HECT NPOABUKCHUA JIA JOCTHIKCHUA PE3YyJibTaTa, JII/I6O
B ATHUX 3aJla4ax JOMYIIEeHbI TPyObIe OMNOKH.

KonTpoasnas padora « MHTerpupoBanue pyHKUMH OHOM JeHCTBUTEJIbHOI NepeMeHHON»



KonTtponbHas pabota conepxut 5 3a1a4. Bpems BeinonHeHs 45 MUHYT.
[Tpumep BapraHTa KOHTPOIBHON pabOTHI:

4
1. Bpruuciauth UHTErpai I (%/; -—+ Zde.
X

WIn x

X

2. Bpuucaurs I/IHTeraJIJ. dx .

3. BbIuucIuTh HHTETPAT I (x—"7)cos2x dx.
dx
24x-3

V3
5. HaiiTi onpeeneHHbIi HHTerpat I x 1+ x7dx.
0

4. BpIUUCIUTH UHTErPAT j

ITo pe3yjibTaTaM BBIITOJTHCHUA KOHTpOJ’IBHOﬁ paGOTBI BBICTaBJIACTCA:

— 6 6ayuIoB, €CITM BO BCEX ITATH 33/1a4aX XOJI PEIICHHs BEPHBIH, TOIy4YeHBI IPABUIIbHBIC OTBE-
TBI;

— 5 0ayioB, eciM YeThlpe 33134 U3 MATH BBHIOJHEHbI MPABHIBHO, a B OJHOM 3aJaue XoJ pe-
IIIEHUs] BEPHBINA, HO €CTh TPyOble OIIMOKU WM PEIIeHUE HE 3aBEPIICHO;

— 4 Oamna, ecny TPH 3aJadl U3 ISTH BBIIOJIHEHBI IPABUIIBHO, a OCTAJIBHBIE JBE MO0 HE pe-
IIEeHBI, JINOO pelIeHne HayaTo, HO HeT MPOABIKEHHS Ui JTOCTHKEHUS pe3ylbTaTa, 0o B
ATHUX 3aJa4ax JOIMYIICHBI IPYObIe OITHOKH.

KonTpoabHasi padora « DYHKIUH HECKOJIbKHX MepeMeHHbIX»

KoHnTponbHas pabota conepxut 5 3agad. Bpemst BeimosHeHus 45 MUHYT.
[Tpumep BapraHTa KOHTPOJIBHOM pabOTHI:

N cos x’
1. HaiiTu yacTHBIC TPOU3BOIHBIC QYHKIUN z = ———

x+y

. 15
2. ZI\/;SIHX.HaﬁTH @ Hu —Z.
X ox Oy

0z 0O
3. Haiitu a—Z, 52 oT (YHKIIMH, 33JaHHON HESIBHO: X2y +2° - 3xyz—2y=-3.
X

4. Haiitu skcTpeMyM QYHKIHH Z = x*+ Xy + y2 -2x—y.

oz O
5. z=xlny, x=z, y=u2+v2.Ha171Tn —Z, —Z.
v ou Ov

ITo pe3yjibTaTaM BBIITOJHCHUA KOHTpOJ’IBHOﬁ paGOTBI BBICTaBJIACTCA:

— 6 6ayuIoB, €CITM BO BCEX ITATH 33/1a4aX XOJI PEIICHHs BEPHBIH, TOIy4YeHBI IPAaBUIIbHBIC OTBE-
TBI;

— 5 0amioB, eciM 4eThlpe 33134 U3 MATH BBHIOJHEHbI MPABHIBHO, a B OJHOM 3aJaue XoJl pe-
IICHUs] BEPHBINA, HO €CTh TPyObIe OIIMOKU WM PEIIeHUE HE 3aBEPIICHO;

— 4 Oamna, ecny TPH 3aJadl U3 ISTH BBIIOJIHEHBI MPABUIIBHO, a OCTAJIBHBIE JBE MO0 HE pe-
IIEHBI, TM00 peIIeHne Ha4aTo, HO HeT MPOJBIKEHHS ISl JOCTHIKEHUS pe3ysbTara, Jubo B
ITHUX 3a/la4ax JAOMYIIEHBI TPyOble OMTUOKH.



KonTpoubnas padora «/luddepenunanbabie ypaBHeHH s

KoHnTtponbHas pabota conepxut 4 3agad. Bpemst BeimosHeHus 45 MUHYT.
[Tpumep BapraHTa KOHTPOJIBHOM pabOTHI:

1. Haiitu obiee pemienue quddepernnanpaoro ypasaenus )" —2y" -3y =0.

2. Pemmts quddepenunanbHoe ypaBHeHHE ) = X (y # 0).

. , x+1 .
3. Haiitu yactHOoe pemenue auddepeHunanbHOr0 ypaBHeHus ) +——y =3xe ", yJooBie-
X

TBOpsrOIIee HauaabHOMY yciaosuio V(1) =0.
4. Pemwnts mbdepenuuansroe ypasuenne ' —2(y" —1)ctgx = 0.

ITo pe3yjibTaTaM BBIITOJHCHUA KOHTpOJ’IBHOﬁ paGOTBI BBICTaBJIACTCA:

— 6 6ayIoB, eciaM BO BCEX YEThIpEX 3ajadyax XOJ PElICHUs BEpPHBIH, MOJYUYEeHbI MPaBHIIbHbIE
OTBETBHI;

— 5 0aisoB, ecliv TPU 3aJau U3 YeThIPEXBHITIOIHEHBI IPaBUIIbHO, & B OTHOW 3a/1aue XOJ] pellie-
HUS BEPHBIN, HO €CTh IpyOble OIIMOKHU WIN PElIeHUE HE 3aBEepPIICHO;

— 4 Ganna, eciy TpH 3aJ1a4d U3 YETHIPEXBBIOJIHEHBI PABIIIBHO, A OJHA 33jjaya He pelIeHa.

KonTpoasHnas padora «KpaTHble, KpMBOJIMHEHHbIE M IOBEPXHOCTHbIE HHTETPAJIbD»)

KonTtponbHas padota conepxut 4 3a1ad. Bpemst BeimonHeHs 45 MUHYT.
[Tpumep BapraHTa KOHTPOIBHON pabOTHI:

1. Bpruucnure I1BOHHON MHTErpal ” xdxdy mo obiactu D, OrpaHHYEHHON JIMHUAMH ) = X,

D
x+y=2,x=0.

2—x+y2:O,x2_ZX+y2:09y:x: yZO'Haﬁ-

2. Tlnockas mmactiHa D OrpaHvyeHa TMHUSIMA X
JUTE MACCy IUIACTHHBI, €CITU TUIOTHOCTh, C KOTOPOH pacmpe/ienieHa Macca, BrIpaskaeTcsi QyHKIUueH
H=D.

3. Brruucaure I”(x+y+4zz)dxdydz,r/:[e Vix=-1,x=1, y=0,y=2,z=-1, z=1.
4

4. Bpruuciaure KpUBOJIMHEWHBIM HHTETPAJT IEPBOTO pojia ISthl ,Tae L — nyra BUHTOBOI TUHUM
L
x=3cost, y=3sint, z=4¢t, 0<t<r.

Ilo pesyibmamam 6blNOJIHERUA KOHmpOJZbHOIz pa6ombl evlcmaensiemcs.

— 6 0amIoB, ecM BO BCEX YETHIPEX 3aJadax XOJ PEIICHHs BEPHBIH, MOTY4YEHBl NPAaBUIILHBIC
OTBETHI,

— 5 0amioB, eciaM TPU 3a7ad M3 YETHIPEX BBIIIOJIHEHBI MIPABUIBHO, a B OJHOW 3ajaye XoJl pe-
IICHUs] BEPHBINA, HO €CTh TPyOble OIIMOKY WM PEIIeHUE HE 3aBEPIICHO;

— 4 Oanna, ecy TPH 3a/1a9M U3 YETHIPEX BHIOJIHEHBI IPAaBIIIBHO, a OJJHA 33/1a4a HE pelIeHa.

Kounrtpoasnas padora «Psaabn»

KonTtponbHas pabota conepxut 5 3a1ad. Bpems BeimonHeHs 45 MUHYT.
[Tpumep BapraHTa KOHTPOIBHOMN pabOTHI:

1
1. McenenoBarh Ha CXOAMMOCTb YHCIOBOM Psif: Y| T
n=11




5.

& 1
VccnenoBath Ha CXOAMMOCTb YHCIOBO’ Psifi: Y

n:2n1n2 n ’
< n-3
HccnenoBath 3HaKOUEPEAYIOIIUMCS PSJT Z(—l)” Ha a0COJIIOTHYIO (YCJIOBHYIO) CXOJIH-
n

n=1

MOCTB.
n_n

o0
Haiiti 061acTh CXOUMOCTH CTETICHHOTO Psiia: Z T
n=11 +

sin x?

Paznoxuts pyakmuo f(x) = B CTETIIEHHOM PSIA.

ITo pe3yjibTaTaM BBIITIOJHCHUA KOHTpOJ’IBHOﬁ paGOTBI BBICTaBJIACTCA:

— 6 OayIoB, €ClM BO BCEX IISITH 3a/1a4ax XOJ PEIICHUs] BEPHBIH, MOTyYeHBI TPABUIIHHBIC OTBE-
THI;
— 5 OayuioB, eciM YeThIpe 3a/a4 U3 IATH BBHITOJHEHBI MMPABIIIBLHO, @ B OJTHOW 3a7ade XOoJl pe-
IIICHUS] BEPHBIIA, HO €CTh TPYOble ONIMOKY WM PEIICHUE He 3aBEPIICHO;
-4 68..]'[.]18., CCJIM TpH 3ala4Uu U3 IATH BBIIIOJIHCHBI ITPABUJIIBHO, @ OCTAJIBHBIC JIBC J'II/I60 HC pc-
IICHBI, J'II/I60 pCeIICHUC HAYAaTO, HO HET NPOABWIKCHUA JIA JOCTUKCHHA pC3YyJIbTAaTa, J'II/I60 B
ATUX 3aJa4ax JOIMYIIEHBI IPyObIe ONTHOKH.

KonTpoabHnas padora «Teopusi pyHKIIMA KOMILIEKCHOTO NePeMEHHOT0»

KonTtponbHas pabota conepxut 5 3a1ad. Bpemst BeimonHeHs 45 MUHYT.
[Tpumep BapraHTa KOHTPOIBHOMN pabOTHI:

l.
2.

HaiiTn 3HaueHure KOPHS 7 -H CTENEHH M3 KOMILIEKCHOTO YMCia: 3/— 8i .

Yka3aTh TOYKH KOMIUIEKCHOM TUIOCKOCTH, B KOTOPBIX GyHKIms f(z) = z> —Rez +2i mudde-

peHIupyema.
2z
. e’ —z
Omnpenenutsb tin 0coboi Touku z =0 st yHkuun f(z) = ——5—.
z

Bprunciutes uHTErpan ucnonb3ys Teopemy Ko o BerueTax.

ERICR

p2+3p+2

Haiitu opurnnan no nzobpaxenuto: F(p) = .
(p=3)(p*+1)

[To pe3ynbraTaM BBINOTHEHUS] KOHTPOJIHHON pabOTHI BBICTABIISETCS:

— 6 OanyoB, eciy BO BCeX IISTH 3a/1a4ax XOJ PEIIeHUs] BEPHBIH, MOJIy4eHbI TPaBUIILHBIE OTBE-

ThI;

— 5 GaytoB, ecnu YeThIpe 3a7a4d W3 MATH BHITIOJHEHBI IPABUIIHLHO, a B OJHOM 3a7a4e X0 pe-

IIIEHUs] BEPHBINA, HO €CTh TPYyOble OIIMOKY WM PEIIeHUE HE 3aBEPIICHO;

-4 6aJ'IJ'Ia, €CJIKM TpH 3ada4d U3 IATH BBIIIOJIHCHBI ITPABUJIBHO, a OCTAJIBHBIC JIBC 00 HE pe-
HICHBI, 00 PEIICHUE HAYAaTO, HO HET MPOABMIKCHUA I JOCTUXKCHHA PE3YyJIbTaTa, oo B

ITHUX 3aJla4ax JAOMYIIEHBI TPyOble OTUOKH.

KontpoabsHast padora «AuddepeHunaibHble ypaBHEHHs B YACTHBIX PON3BOIHBIX)



KonTtponbHas padota conepxut 4 3amad. Bpemst BeimonHeHus 45 MUHYT.
[Tpumep BapraHTa KOHTPOIBHOMN pabOTHI:

1. Haiitu oOmiee pemrenne u = u(x,y) auddepeHInaIbHOr0 YpaBHEHUS ¢ YaCTHBIMH ITPOU3BOI-

. azu —
HBIMU: F—x-i-y.
o o ou ou
2. Haiitu o0muii MHTETpas ypaBHEHUS xa— + ya— =1.
X Y

3. OmpenenuTh THI ypaBHEHHS M IIPHBECTH €T0 K KAHOHMYECKOMY BUILY

Up +4u,, +5u,, +u, +2u, =0.

4. Pemuts 3amauy Komm /1 BOTHOBOTO YpaBHEHUS, OMHMCHIBAIOILIETO MPOLIECC KOIeOaHHsI Heorpa-
HUYCHHOH CTpyHBL: U, =4u, , u(x,0)=cosx, u,(x,0)=1.

XX 2
[To pe3ynbraTaM BBINOTHEHUS] KOHTPOJIBHOU pabOTHI BBICTABIISETCS:

— 6 OamyoB, eciy BO BCEX YETHIPEX 3afayax XOJ PELICHUs BEPHBIH, MOIyYeHbI NMPaBHIbHBIC
OTBETHI;

— 5 OanyoB, ecnu TPH 3a7ad U3 YETHIPEX BBIMOJHEHBI MPABUIBHO, a B OJHOW 3aj1a4e XOJ pe-
IIIEHUs] BEPHBINA, HO €CTh TPyOble OIIMOKY WK PEIIeHUE HE 3aBEPIICHO;

— 4 Oanna, eciy TPH 3a/1a9M U3 YETHIPEX BHIOJIHEHBI IPAaBIWIIBHO, a OJJHA 33/1a4a HE pelIeHa.

Pacuernsbie 3aganus

PacuetrHoe 3aianue«AHanuTnyeckasi reomerpus. Jiuneitnas anreopa. llpeneast. Audgdepen-
nuposanue. MHTerpansnm

OO0y4arommemMycst BbIIaeTCs MHAUBUYaTbHOE 3a/IaHUE.
PacueTHOe 3a7aHVE BBRITIONHSETCS B (hOpME JOMAITHETO 3a/IaHUS.
Coneprkanue pacueTHOTO 3a/1aHusI.

I. Boinonnume:
e BrimonmHUTE onepanuu HaJ MaTpUIIAMH, HAUTH OOPaTHYIO MaTPHUITY

e PemmuTh cucTeMy JIMHEWHBIX YpaBHEHUH MeTo10M ["aycca B 3aj1auax ¢ MPUKJIATHBIM COAEpKaHU-
eM

e CoCTaBUTh YpaBHEHHUS MPSMON M IMJIOCKOCTH, BBIYUCIUTH MOJYJIb BEKTOPHOTO M CMEIIAHHOTO
IIPOU3BEICHUN BEKTOPOB, HAUTU BBICOTY ITUPAMUIbI

e Bpruucauts npeaensl GyHKINUNA, paCKpbIB HEOMPEIETICHHOCTh

¢ BrruucauTs 3HaUe€HNE TPOU3BOIHON B TOUKE, HAWTH MTPOU3BOHBIC CJIOKHBIX (DYHKITUN

e BpUUCIUTE HEONIPEACIICHHBIN U ONPEAEIEHHBIA HHTErPAJIBI METOIOM 3aMEHBI IEPEMEHHOM U 110
YacCTsM.

BpruncauTs onpeneneHHbli HHTErpall IpU PELICHUH 3a1a4 ¢ IPUKIAAHbIM cofepxkanuem. 1.

1. Hcxoouwvie oannvie ons 3a0anusi:

3amauu Ui pacueTHOIO 3aJlaHusl «AHAJMTHYecKas reomerpusi. JIuneiinas aareopa. IlpeneJst.
JAnddepennupoBanne. Uurerpaibn

3agaua Ne 1. Haiitu 47'- B, tie
1 a b-1 -a
A=|a+2 3 c—d|.B=| 2 b
-2 ¢ b c —-d



a b c d
1.1 1 2 3 4
1.2 1 2 4 3

3amaua Ne 2. J[anbsl KoOpIMHATHI BEPIIMH TupaMuabl. Haiiaure:
a) ypaBHeHHE TpsiMoii AB;

0) ypaBHeHue miockoctn ABC,

B) BBICOTY MUPAMHU/IbI, ONYIICHHYIO U3 BepIIUHbI D.

Ne A B C D
2.1 (0;7;1) (4159) (4;6;3) (3;9;8)
2.2 (-13;6) (9;-8;7) (2;2;0) (0;4;-2)

3amaua Ne 3. BeruuciauTh npenes, He MOoJab3ysaCch MpaBHiIoM Jlonurais.

2
3.1 im —3x +32x 1
=13 27x7 —1
2 J— J—
3.2 lim 2% —x=1

=1 3x% —x =2
3apaua Ne 4. BerancauTh npezen, UCrob3ysi SKBUBAICHTHBIC OECKOHEYHO MaJible (yHKITHH.

sin 4x

m ——-
41 =0 In(1 - 5x)

4.2 lim

3agauya Ne 5. Jlana pynkuus y = f(x).
a) BBIYUCIIUTH MPOU3BOJHYIO (DYHKIINU;
0) HaliTH 3HaUEHUE IPOU3BOJHOM B TOUKE x, =1 .

5.1 y=+lx* —23x? +34x

5.2 L VA
X X

3agaya Ne6. Boruncauts npon3BoHYIO () YHKIIHH
I .

6.1 y=§sm3x-(6cos2x+ 7)

6.2 y=2e"" 2x—1

3agaya Ne7. BeruncinuTe HeonpeaeaeHHbIH HHTETpall

3
7.1 jMdX

X



7.2 dx

J-sinzx-cos3x—2
cos’ x

3amaya NeS. BerunucinuTh HEONpeaeICHHbIN HHTErpal.

8.1 j (x> +1)e>dx

8.2 j(x2 —7)cos 3x dx

3apaua Ne9. Jlana snexrpudeckas cxema. M3zpectHsl 9J[C UCTOUHUKOB TOKA M COMPOTUBIICHUS pe-
3uctopoB. TpebyeTcs onpeaenuTh 3HaUeHNs TOKOB B BETBSIX CXEMBI.

T
£ R L= R
3 3
(T F——LT 14
g, R,
© ]
R R | R R | R | R | & | & | & | &
9.1 100 | 100 | 50 50 50 50 5 10 5 10
9.2 | 50 [ 100 | 100 [ 50 [ 50 [ 50 | 2 [ 10 | 3 8

3apauya Nel(. HanpspkeHue Ha 3akuMax dJIEKTPONPUEMHHKA OTIPEIEIISETCs IEPHOInIecKon (PyHK-
et U(t) ¢ nepuogom T (t — Bpems B cexynaax). [ocrpouts rpadux bynxun U(1) ; Haitti

JEHCTBYIONIEE 3HAYEHUE HANIPOKEHUS U, .

2t, 0<r<l,

10.1 u(t)y=9-2t+4, 1<¢<3, T =4
2t-8, 3<t<4,
4z, 0<r«l,

10.2 u(t) = —4t+8, 1<t<2, _
4r -8, 2<Lt<3,
—4t+16, 3<t<4,

1. Texnonoeus svinonneHus 3a0anusL:

Hcnonp3ys onpeneneHue MaTpuilbl, AEMCTBUS HAJ MaTpUIIaMU M MX CBOMCTBA, MPUMEHSISI OI-
penerneHue onpeaeanTeNs, CBOUCTBA ONPEAETUTENs, ONpeeleHue 00paTHOM MaTpHIIbl, UCHIOIb3Ys
3JIeMEHTapHbIe MpeoOpa3oBaHUsl MATPHI] BHIIOJHUTH ONEpalluy HaJl MaTpUIIaMH, HAalTH 0OpaTHYIO
MaTpuLy.

Hcnone3ysl ompeneneHne CUCTEMbl JTUHEHHBIX YpaBHEHHUI, OJHOPOIHBIX W HEOJAHOPOIHBIX
CUCTEM PELIUTh CUCTEMY JMHEMHBIX ypaBHEHHI MeTo/ ['aycca B 3aa4ax ¢ NPUKIAAHBIM COAEpKa-
HUEM

Hcnonp3ys onpeneneHne KOOpAUHAT BEKTOpa, ONEpali HaJl BEKTOpaMH M MX CBOICTBa, OI-
peneneHus CKaJlIpHOT0, BEKTOPHOI'0, CMEIIaHHOTO MPOW3BEICHUN BEKTOPOB U UX CBOMCTBA, YpaB-
HEHUS NPSAMOI B IIPOCTPAHCTBE, YPaBHEHUE INIOCKOCTH, HAMTH KOOPAMHATHI BEKTOPOB, BBIYMCIINTh



MOJyJIb BEKTOPa, MOJYJb BEKTOPHOTO U CMEIIAHHOTO MPOM3BEACHUH, COCTABUTh ypaBHEHHUS Mpsi-
MOM U IJIOCKOCTH.

[Ipumensis moHsTHE Tpenena (QYHKIMHU, OCHOBHBIE CBOWCTBA MPEEIIOB BBHIYUCIUTH MPEAEIbI
(GYHKIMIA, pacKpbIB HEONPEASICHHOCTh. Vcmomp3ys onpeeneHrne Ipou3BOAHON, OCHOBHBIC TIPaBH-
na nuddepeHuupoBanus, npaBuio AuddepeHInpoBaHMs CIOKHONW (PYHKIIMHM BBIYHCIUTH 3HAUCHHE
MIPOU3BOHOM B TOUKE, HAWTH MPOU3BOIHBIC CJIOKHBIX (PYHKITUH.

Hcnonp3ys onpezeneHne HEONPeAeIeHHOr0 MHTErpaa, ero CBOMCTBa, TaOJIMYHbIe HHTETPAJIH,
UCTIONB3Ys (POPMYIIBI HHTETPUPOBAHUS MIPU ITOMOIIHM 3aMEHBI IIEPEMEHHON M 110 9acTsIM /ISl HEOII-
pENeNeHHOro0 UHTErpaia, MHTEIPUPOBATh PAMOHAIBHBIE M MPpAIlMOHAIbHBIE U HEKOTOPBIE TPUTO-
HOMETpHYEeCKHE QYHKIIMH BBIYHUCINTH HEONPEAETCHHBIC HHTETPAIIBL.

[Tpumensis onpeneneHne onpeaeIeHHOTO HHTerpalla, ero CBOMCTBA, OCHOBHYIO (OPMYITY HH-
TETpaJbHOTO HcuncieHns — popmyny Herotona-JIeltOHuIa, NCIONB3YsS GOPMYIIBI HHTEIPHPOBAHUS
IpY TIOMOIIHM 3aMEHBI IEPEMEHHON U TI0 YacTAM JJIsl ONPEAEICHHOT0 UHTErpaia BEIYUCIUTD OIpe-
JIeTICHHBIE HHTETPAJIbI.

Hcnonp3ys reoMeTpuYecKUil CMBICI ONPEIeIEHHOT0 HHTETpalla, IPUI0KEHUS ONPEIeIEHHOTO
MHTErpaja BEUHCIUTH ONPEACNEeHHBI HHTErpasl NPy PEHICHHH 33134 C MPHUKIAJIHBIM COJICpKaHU-
eM.

IV. Cpox evinonnenus pacuemnoeo 3adanus

[To oxoOHYaHMIO U3YYEHUST MOTYII.

I[OBC,Z[GHI/IG BCCX 3a/la4 paCyYCTHOI'O 3aaHuA 0 INPAaBUJIIBHOI'O0 OTBETA ABJIACTCA 00s13aTeNbHBIM yC-
JIOBUEM JOITyCKa K DK3aMCHY.

[To pesynbTaTaM BHITIOJHEHHS pACUETHOTO 3aaHus BhIcTaBisercs 10 6amios.

Pacuernoe 3ananne/ludppepenunanbunie ypasuenus. Kparuoie nunrerpajbl. BekropHblii
aHaJIu3.

PacueTHOe 3a7aHVE BRITIONHSETCS B (hOpME JOMAITHETO 3a/IaHUs.

1. Boinoanums:

e Pemuth 00bIKHOBEHHOE AU depeHnanbHoe ypaBHEHHE IEPBOTO MOPAIKA C pa3AeSIOIIUMUCS
MEPEeMEHHBIMU, TUHEHHBIE OJTHOPOIHBIC U JTMHEHHBIE HEOTHOPOTHBIE.

e PemuTh nuHEHHbIE OJHOPOIHBIC W HEOTHOPOIHBIE YPaBHEHUS BTOPOTO MOPSJIKA C MOCTOSHHBI-
MU Kod(ppuImeHTaMu 1 ypaBHEHUS JOIMYCKAIOITNE TTOHMKCHHUE CTETICHU

e HaiiTi 1BOITHON MHTETPAI, BEIYUCIHUTH IJIOMAAb IJIOCKOW 00JIacTH.

¢ BBIUKCIUTH MOTOK BEKTOPHOTO MO, BRIUUCIUTE MUPKYIISAINI0 BEKTOPHOTO OIS,

1I. Hcxoonvle oanHbvle 0151 3a0aHUL:
3amauya 1. Haiitu o0muii maTerpas iudpepeHunajibHOro ypaBHeHU s

1.1 dxdx —3ydy =3x"ydy — 2x)° d.
1o Xy1+y* +p/'N1+x =0.

3amaya 2. Haiitu o0muii maTerpaj iudpepeHunajibHOro ypaBHeHU s

2
2-1y’=y—2+41+2.
x x
22, 3V F 27
297 +x°
3agauya 3. Haiitu pemenne 3agaun Kommn

3.1 y'—y/x:xz, y(1)=0.
39 VY —yetgx=2xsinx, y(z/2)=0.



3anaua 4.Haiitu o01ee pemenne 1uppepeHunaTILHOTO yPABHEHU S
41y"+3y"+2y =1-x".
g2 V' =y"= 6x” +3x.
3amaua 5.Boruncianre ABOiTHOI nHTEerpas no obaacru D
5.1 ”(12362y2 +16x°y° )dxafv;
°D: x=1y=x", y:—\/a_c.

5.2 jj(9x2}f2 +48x"y" )dxdy;
P D: le,y:\/;, y=—x".
3amgaya 6.Haiitu nuiomanb GuUrypbl, OrpaHU4eHHOH JAHHBIMM JIMHUSAMM

6.1 37 —2y+x’=0,)"—4y+x’ =0,

y=x/\3.y=+3x

62 X —4x+y"=0, x’-8x+y’ =0,

y=0, y:x/-\/g.

3anaya 7. Haiitu 00beM TeJs1a, 32JaHHOT0 OrPAHMYMBAIOIIUMH €r0 MOBEPXHOCTAMHM

7.1 - /9_x2_y2’

z2=x"+)".

72 z=15Jx +37 )2,

z=17/2-x" -y,
3agaua 8. HaiiTi NOTOK BEKTOPHOTO MoJasi & yepes YacThb MI0CKocTH P, paciosioxkeHHyio B

NepBOM OKTAHTe
8.1 a=xi+yj+zk

P:x+y+z=1.
2.2 a=yj+zk
P:x+y+z=1.

3agaua 9.HaiiTi NOTOK BEKTOPHOIO 0151 A 4Yepe3 3aMKHYTYIO II0BEPXHOCTD O

9.1 a=xitxjrazk, S:z=x"+)", z=1, x=0, y=0 (1 okrant),

92 a :(x2 +y° )iJr(x2 +y’ )j+(x2 +y2)k, S:z=x>+y)", z=0.z=1.

3agaua 10.HaiiTi QHPKYJISIIHIO BEKTOPHOro mosisi A B10Jb KouTypa 1 (B Hampasienun, co-

OTBETCTBYIOLIEM BO3PacTaHHIO Napamerpa [)
10.1  a=yi—xj+zk,

X ——Zcost ——zcost
I: 2 R 2 ’

z =sint.



10.2 a= —x2y3i+j+ zK,

=3/Zcost, y =Q/Zsint,
z=3.

. Texnonozcus évinonHeHus 3a0aHusL:

Penmmte 00bIkHOBeHHOE U (hepeHIInaIbHOEe YpaBHEHHE IEPBOTO MOPSAIKA C pa3AeSIOIIUMUCS
MIEPEMEHHBIMU, JIMHEHHBIE OAHOPOJHBIC W JMHEHHbICE HEOAHOPOIHBIE. PemuTh JNHHEIHbIE OHO-
POIIHBIE ¥ HEOJHOPOIHBIC YPABHEHUS BTOPOTO MOPSIIKA C TTOCTOSIHHBIMU KOA((DUIIMEHTAMU U ypaB-
HEHUs TOMyCKaIoIue MOHWKEHUE CTENIEHH.

Hcnone3ys onpeznesneHre ABOMHOIO MHTErpajia, TEOPEMY O CBEIEHUU IBOMHOIO MHTErpaja K
MMOBTOPHOMY, BBIUMCIUTH JBOMHON MHTETPa, HAUTH IUIONIAIb IJIOCKOM 001acTH.

Ucnonw3ys onpenenenue, aIeMeHTapHbIE CBOMCTBA, OCHOBHBIE TEOPEMbI BEKTOPHOTO aHAIIM3a
- I'puna, Crokca, Octporpaackoro-I'aycca — ucciaeqoBaTh BEKTOPHBIE MOJIS, BBIYUCIUTH IOTOK
BEKTOPHOT'O TOJI Yepe3 3aMKHYTYIO MOBEPXHOCTh U LMUPKYJISIIMIO BEKTOPHOTO MOJIS BJIOJIb KOHTY-

pa.

IV. Cpox svinonnenus pacuemnozo 3adanus
[To oxOHYAaHUIO U3YUYEHHS] MOTYJIS.

I':

ﬂOBeI[eHI/Ie BCCX 3a/1a4 paCy€THOI'O 3aaaHUA J0 IIPaBUIBHOI'0 OTBETA ABJIACTCA 00s13aTeNIbHBIM yC-
JIOBUEM JOITyCKa K 3K3aMCHY.

[To pe3ynbTaTaM BBITTOJTHEHHS PAaCUE€THOTO 3a/1aHusl BeIcTaBiseTcs 10 6amios.

Pacuernoe 3ananme «Psapl. Teopus (yHKIMH KOMILIEKCHOTO IEPEMEHHOro. JJIeMEeHTbI
YPaBHeHUil MaTeMaTu4eckoil pusmkm»

PacueTHoe 3aaHue BBIMOMHSAETCS B JOpME TOMAIITHETO 3aaHus.
I. Boinonnume:
e lccnenoBarh Ha aOCONIOTHYIO CXOJUMOCTD PSIJT

e  Haiitu o61acTh cxoauMOCTH (QYHKIIMOHATBHOTO psija

e Paznoxuth GyHKIMIO B psia Telmopa mo creneHsm X

e  Paznoxurts GyHKIHiO B psig Dypse Ha mpOMexyTKe (—77, 7T).
e [lIpeacraButh B anredpanyeckoil popme

e JlanHyro QyHKIHUIO Pa3IOKUTE B P JIopaHa B OKPECTHOCTH TOUKH Z,

e  Onpenenuts THI 0c060i Toukn z = 0 11g maHHON QyHKIUM
e  BpIYMCINUTHL UHTETPAT

e OmnepalMoOHHBIM METOJIOM peluTh 3anauy Komm

e PemmuTh ypaBHEHHE B YaCTHBIX MIPOU3BOTHBIX

1. Ucxoowuvie oannwvie 01 3a0aHusL.:
3amaua 1.UcciaenoBarb Ha a0COIIOTHYIO CXOUMOCTD PSi/

1.1 n+1 2n+1
Z n+1)

1.2 z n+l I’l
2m+1
3agauya 2.Haiitn oﬁnacn, CXOAUMOCTH (PYHKIMOHAJIBHOIO psiia

2.1 x+3)2n
Z 2n+3

n=l




29 & (x— 3)
Z n+1 5"

n=1
3anaua 3. Pa3JIO)KI/lTI> ¢ynkuuro B psaa Teitsiopa no crenensim X

9
20— x—x°

2
X

2 \J4—-5x

3.1

3anaua 4. Paznoxunts QpyHkuuio B psix Pypbe Ha npoMexyTKe (—7, 7).
4.1 y=2x+1
42y =3-4x
3anaua S. [IpeacraButhb B ajiredpanyeckoii popme
5.1sin(z/4 +21)
5.2cos(7/6+2i)

3agava 6. /lannyro pyHKUHI0 Pa3ioKuTh B psii JlopaHa B OKPECTHOCTH TOYKH Z

1
6.1 zcos——,z,=2
2

62 sin—,z, =1
1

3agaua 7. Onpeneauts Tun 0codoii Toukn z =0 aua gannoi pynkuun

e’” —1

7.1 — 3

sinz—z+z /6
3agaua 8.Bbl'lHC.JII/ITb HHTErpaJ
dz

8.1
zi/Z Z‘Zz + li

27 dz
|z-1-4]=5/4 Zz(z - 1)

3agaua 9.0nepanoHHBIM METOAOM pelIuTh 3a1a4y Komm
9.1 y'+y=6e", »(0)=3,)'(0)=1

9o V' -y'=t, ¥0)=0,)'(0)=1
3apaua 10. /lano ypaBHEHHE B YACTHBIX MIPOU3BOJIHBIX
(=D'nu,+Au,+n=5u,+n-Du, +m+Du, +5u=0,
rJIc # — HOMEp IO CIHCKY; A= 14.



Omnwupasich Ha onpeeNieHre 3HaKOYepEeAYIOIEerocs psjia, NpuMeHss npu3Hak JleOuua nuccre-
JI0BaTh Ha aOCOJIIOTHBIE M YCIOBHYIO CXOAMMOCTb YHCIOBbIE psnbl. Mcnonb3ys ompezneneHue
(YHKIMOHATBHBIX PS/IOB, ONpPEeNIeHHE CTEIIEHHOTO psa, paguyca U 00JIaCTH CXOIUMOCTH BBIYHC-
JUTh PAZNyC CXOOUMOCTH CTENEHHOTO Ps/ia, HCCIIEN0BATh NMOBEACHUE CTEIIEHHOTO psifja Ha KOHLAX
uHTEepBasa cxoaumocT. Onupasck Ha onpeneneHue paga Teitnopa, GopMynbl pa3iiokeHue pasio-
KHUTbh dJeMeHTapHble (yHKIMU B psan Teinopa, ucnons3ys onpeaeneHue psna Oypbe pasinokuUTh
(GYHKLMIO B IOJTHBIN U HETONHBIN psin Dypbe.

Hcnonp3yst onpenencHue KOMIIEKCHOTO YHMCIIA, TEOMETPUYECKOE IPEICTAaBICHUE KOMILICKC-
HBIX YHCEJI, TPUTOHOMETPUYECKYIO (pOpMy 3amMCH KOMITJIEKCHBIX YHCE, paBuiia ACHCTBUI C KOM-
IUIEKCHBIMU YHCJIAMHU B pa3HOM (popMe 3amrcH BBINOJIHUTG JEHCTBUS Ha/l KOMILIEKCHBIMU YUCIIAMHU.

Onpenenuts TUN U30JIMPOBaHHON 0c000i Touku. Pemmth 3amauy Komm ams 0OBIKHOBEHHOTO
JAUHENHHOro AU(QepeHIHanbHOTO YpaBHEHHS ONEPAl[MIOHHBIM METOIOM.

Pemras nmud¢epennuanbHoe ypaBHEHHE B YaCTHBIX MPOU3BOJHBIX: 3aHCaTh ypaBHEHHE XapakK-
TepUCTUK B auddepeHmanbHoi popme; 3amucarh ypaBHEHHE XapaKTEPUCTHK B SIBHOUM (ITPOMHTET-
PUPOBaHHOI) opMe; ONPEeneuTh TUI YpaBHEHHUS; TTOI0XUB A =0, UCKIIOUUTH U3 ypaBHEHUS TIep-

BbI€ ITPOM3BOAHBICU . , u; C MOMOIIBIO 3aMEHBl UCKOMOM (QyHKIuH BHmau(x,y)=e™ " -v(x,y);

3aMycaTh ypaBHEHHUE I QYHKIHH V(X, V) .

IV. Cpox svinonuenus pacuemmnozo 3adanus
[To oxoHYaHUIO U3YUEHUST MOTYJIS.

I[OBC,Z[GHI/IG BCCX 3a/la4 paCyYCTHOI'O 3aaHuA 0 NPAaBUJIIBHOI'O0 OTBETA ABJIACTCA 00s13aTeNbHBIM yC-
JIOBUEM JOITyCKa K DK3aMCHY.

[To pe3ynbpTaTam BBHIIOJHEHUS PACYETHOTO 3aJaHus BeIcTaBisgercs 10 6aios.

IIpomexyTouHAsl aTTECTALMSA
1 cemecTp
JK3aMeH

OK3aMEHAILMOHHBIN OUJIET BKIIIOYAET /IBa TEOPETUYECKUX BOIIPOCAH IPAKTUYECKOE 3a/laHHeE.
[Tpumepsl TeopeTHYECKHX BONIPOCOB OmileTa:
1. TlonsTue marpunel. Paznuunble BUabI MaTpull. J[eficTBUS HaJ MaTpULIAMH.
2. lonsarue onpenenutens. CBolicTBa onpeaenuTenas. MUHOPHI U UX anreOpanyeckue J0mod-
HeHMs1. Pa3noxxeHue onpenenuTens 1o 3JeMEeHTaM CTPOKHU U 110 3JeMEHTaM CTojI0ua.
3. Tlonsarue mpowmsBomHoil. ['eomerpuueckuit u uznyeckuii cmbica mpou3BoaHoM. [TonsTue
nuddepermupyemoct pynkiuu. duddepenmnmar.
4. TIlpaBuno nuddepeHuupoBanus ciaoxHoW ¢yHkuuu. Jlorapudmuyeckas NPOU3BOIHAS.
[Tpon3BoHBIE TUTIEPOOTUIECKUX () YHKITHA.
5. TIpousBoxanbie U nuddepeHransl BeIcMX nMopaakoB. [lapamerpuueckoe 3ananue (yHK-
1uu 1 ee auddepeHnupoBaHue.
6. OcHoBHBIE TeopeMbl auddepeHnnanbHOro ucuuciaeHus. PackpbiTHe HEONpeaeIeHHOCTEH.
[IpaBuno Jlonurans.
7. TlepBooOpa3Has U HeompeaeneHHbIH nHTerpai. CBOMCTBa HEONPEAeIEHHOTO HHTErpaa.
Tabnuua HeonpeaeneHHbIX UHTErpanoB. OCHOBHbBIE METO/bl HHTEIPUPOBAHMSL.
9. HWHTerpupoBaHue HppAOHANIBHBIX (QyHKIMHA. IHTerpupoBaHue TPUTOHOMETPHUECKUX BBI-
paxeHuit. Hebepymecss HHTErpabl.
10. Onpenenenue onpeneneHHoro uHTerpana. CBolcTBa ONpeAeNeHHbIX UHTErpagoB. CyMMBI
HapOy. Ycnosue cymecTBoBanus uHTEerpana. Kiraccel mHTErpupyemMbix (OyHKITHA.

*

[IpruMepbl MPaKTUYECKUX 3aJaHHI:

1. Haiitu npousBenenue Matpun 4 - B, ecnu



36 1 0 3 2
A= , B=
2 1 0 -1 -1 1

2. Hanber Toukn A4 (1,2,0), B(3,2,1), C(-2,1,2). HaiiTu BexTOp ABx AC.
3. HaiiTu panr matpuibl

1 3 5 7 9

1 -2 3 -4 5

2 11 12 25 22

4. JlaHBl BEKTOpPBI d = {1,—2, 1} ub= {2,—6, 3}. Haiitn kocuHyC yria MexJy BEKTOpaMH

¢=3G-bwub.
5. Boluucnuts npenen limﬂ .
=3 x+1-2
6. Haiiti npousBoauyto dpyukmun y = 3/(1—3x)* .
7. HaiiTi mpou3BOAHYIO BTOPOT'O MOPS/AKa OT (PYHKIIUH: ) = arcsinx.
5

8. BhIUNCINTH ONPEIEIEHHbII HHTErpajl j
11+ x

dx .

2
9. BpluucauTe UHTErpan jidx
| S

10. Haiitu miomans GpUrypsl, OrpaHMYeHHOM MMHAAME: y = —x°, X+ =0,

Bpewms noarorosku orseta — 60 MUHYT.
ITo pe3ynbraTam OTBETa Ha SK3aMEHE BBICTABIIAETCS:

— 36-40 6am1oB, eCIUNPABUILHO BBITIOJHEHO MPAKTHUECKOE 3aJaHKe, U PH OTBETE Ha BOIIPO-
CBhl DK3aMEHALIMOHHOTO OWieTa M Ha JOIMOJHHUTEIbHBIE BOIPOCH OOyYaIOMIMKCS TMOKa3al,
YTO BJIaJ€eT MaTePUaAIOM M3yYEHHOH IUCUUILINHBI, CBOOOJHO IPUMEHSET CBOU 3HAHUS IS
O0OBSCHEHHS PA3IMYHBIX (PAKTOB WJIU PEIICHUS 3a/1a4;

— 26-35, ecnunpaBUIIbHO BBIITOJHEHO MPAKTHUYECKOE 3a/laHUe WM B HEM JOMYIIEHO He Oojiee
OJHON OIIMOKH, KOTOpast ObUIa CaMOCTOSITETILHO UCIIPAaBICHA 00YYarOIIUMCS, U MIPH OTBETE
Ha BOIPOCHI K3aMEHAI[IOHHOIO OMJieTa M Ha JONOJHUTENbHbIE BOIPOCH O0y4aroIuics
JOTTyCKaeTHETPyObIe OMUOKH;

— 20-25 GanyoB, €cliy B BBHIIOJHEHHOM MPAKTHUYECKOM 33/1aHUHUIONYIIEHbI rpyOble OmNOKH,
KOTOPBIE 3aTEM UCIPABIEHBI 00YYaIOIUMCS IPU YYACTUHU 3K3aMEHATOpa WIIM MPAKTUYECKOe
3aJJaHM€ HE BBIIIOJHEHO B MOJHOM 00BbeMe, HO 00y4aroIMiCs CMOI' JOBECTH pEIlIeHUE 10
KOHIIa IIPU YYaCTUHU 5K3aMEHATOpa, U B OTBETaX Ha BOIPOCH! SK3aMEHAI[MOHHOIO Ouiera
JOTTYIIEHBI OIITHOKY;



-0 6aJ'IJ'IOB, CCIIUMMPAKTUYCCKOC 3aJaHNCHE BBIIIOJIHEHO MJIW HE JAaHBI OTBECTHI HA BOIIPOCHI OK-

3aMEHaIlMOHHOTO OnjieTa M He BBIIIOJIHEHbI KpUTepUH Ui Kateropuu 20-25 6aos.

OrneHka Mo JUCHUIUIMHE OTpenensieTcss B cOOTBETCTBUU ¢ [lomokeHreM o OauibHO-pEeHTHHTOBOM
cucrteMe s ctyaeHtoB ¢punuana HUY «MOW» B 1. BOKCKOM MO COBOKYMHOCTH PE3YIhTaTOB
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U HK3aMEHALMOHHONCOCTABIISAIOMIEH.

B 3aBHCHMOCTH OT KoJIM4YecTBa 0OaJIIoB 3a JUCHUIITIMHY BBICTABJISACTCA:

Ouenka KosnuecTBo 0a/110B
OIICHKA 5 («OTIUYHOY) 90 — 100 6amioB
oreHka 4 («XoporIo) 76 — 89 GannoB
O1IeHKa 3 («yJIOBIETBOPUTEIHHO) 60 — 75 Gamnos
OIeHKa 2 («HEYIOBIECTBOPUTEIHHO) 0 — 59 6ammoB
2 cemecTp

IK3aMeH

3K3aMeHaLII/IOHHBII>'I OMJIET BKIIFOYAET ABa TCOPCTUUCCKUX BOIIPOCAN MMPAKTUYCCKOC 3aJaHHUC.

[Tpumeps! TeOpETHUECKUX BOIPOCOB OMiIeTa:

1.

(8]

= o~

[Honatne GyHKIUHU IBYX U TpeX MepeMeHHBIX. [loBepXHOCTH U TUHUH YPOBHSI.

Yacrtueie npousBoanbie. [lonarue muddepeHurpyeMocTd GyHKIIUN HECKOJIBKUX MEepPEeMEH-
HbIX. [TomHbIi 1 yacTHBIN AU depernnanb

[Tpown3BoaHas o HanpasiieHuro. ['paaueHT. [I[pon3BoIHbIE CIIOKHBIX ()YHKITHH.
[TpousBoaHble HESBHO 3a1aHHbIX GyHKIMI. KacarenbHas MiI0oCcKoCTh U HOpMaib K IMOBEPX-

HOCTH.

[Tonsitue nuddepennmansaoro ypaBHeHus. OObIKHOBEHHBIC Au(depeHInaIbHble ypaBHe-
HUS IEPBOTO MOPAIKA.

VYpaBHEHHUS C pa3IeNAOIUMUC IEPEMEHHBIMU. JIMHEHbIE ypaBHEHHS IEPBOr0 MOPSIKA:
Meroas! Jlarpanxka u bepnyiu.

YpaBHEHUS EPBOr0 NOPSIIKA: OJHOPOIHBIE, B OTHBIX TU(depeHIrazax

OnpeneneHre 1 yCJIOBUS CYIIECTBOBAHUS IBOMHOTO U TPOMHOTO UHTETPAJIOB.

CaoiicTBa 1BOHHOrO HHTErpaia. CBeieHne JBOMHOIO HHTErpajia K HOBTOPHOMY.

. Koopaunataeie muauu. KpuBonrHelHbIe KOOPAUHATHI. 3aMEHa MEPEMEHHBIX B TIBOWHOM

UHTETpale.

[IpruMepbl MPaKTUYECKUX 3aJaHHI:

1.

Haiinure yactHbie npou3BoaHble GyHKInu z = Inzg(xy).

Haiinure é, ecnu z=Xx"+y> +xy, x=2sint, y =2cost.

HaiinuTe npoussoanyro GyHKIuu »'(X), 3aJaHHON HESBHO YPaBHEHHEM

xe’’ —ylnx =8.

Haiinure monuslit nuddepennnan QyHKINHE z =sin® x +cos” V.

Haiinure obiiee permenne audhepeHnnanbHoro ypaBHeHus 3x° ydx +2v4—x> dy=0.
Pemmre 3amauy Komm: y' = 2xe ™, y(0)=1.

Haiinure o6imee penenue qudpepeHunansHoro ypasaenus Y =y + x.



8. Haiigute obmiee perieHue JMHEHHOTO OTHOPOIHOTO AU(depeHITNaTLHOTO YPAaBHEHHS
¥ +6y"+13y"=0.

9. HaiinuTe paboTy CHIOBOTO MOJIS F = (x*+3 y)? +(y+ 3x)7 IIPU IIEPEMEILEHUH BJOJIb JIM-
aun L:y=1-x" or Touku M(-1,0) x Touke N(I,0).

10. HaiiguTe HUPKYIALUIO BEKTOPHOTO MOJIS a= y? — x7 + yZE BJIOJIb KOHTYpa

X =cost, y =sint
z:sint,te[O, 27[]'

Bpewms noaroroBku orBeta — 60 MUHYT.
ITo pe3ynbTaram OTBETA HA SK3aMEHE BBICTABIISETCS:

— 36-40 6an0B, €CIUMPABIIIHBHO BBIMOJIHEHO MPAKTHYECKOE 3ajaHue, M TIPH OTBETE HA BOTIPO-
Chl SK3aMEHAIIMOHHOTO OWJieTa M Ha JIOTOJHUTENIbHBIE BOIMPOCHI OO0YyYaIOUIUICS MoKa3al,
YTO BJIaJICeT MAaTEPUATIOM H3yYSHHOH JAUCIUIUINHBI, CBOOOIHO MPUMEHSET CBOU 3HAHUS IS
OOBSICHEHUS pa3IMYHBIX (DAKTOB MIIM PEILICHHS 3a1a4;

— 26-35, ecnumnpaBUILHO BBITIOJTHEHO MPAKTUYECKOE 3aJJaHUE WM B HEM JIOMYIICHO He OoJee
OJHON OIIMOKH, KOTOpast ObUIa CaMOCTOSITETILHO UCIIPAaBICHA 00YYarOIUMCS, U MIPH OTBETE
Ha BOIPOCHI JK3aMEHAI[OHHOTO OHJieTa M Ha JONOJHHUTEIbHbIE BOMPOCH O0yYaroImuiics
JIOMyCKaeTHETPyObie OMHUOKH;

— 20-25 GamoB, ecnu B BBITIOJIHEHHOM TPAKTHYECKOM 3aJJaHUHIONYIICHBI TPyObie OIMMUOKH,
KOTOpBIE 3aTEM HUCIPABJICHBI 00YYAIOIUMCS IPH YYaCTUH dK3aMEHATOpa MM MPAKTUYECKOe
3aJjaHie HE BBHIMIOJHEHO B MOJHOM 00BeMe, HO O0yYaroIMiCs CMOT JOBECTH pEIIeHUE 10
KOHIIa TIPU YYacTUHU SK3aMEHATOpa, M B OTBETaX Ha BOMIPOCHI SK3aMEHAI[MOHHOTO Oujera
JIOTYIIIEHBI OIIHOKH;

— 0 6amoB, eCTUIPAKTHYECKOE 3a/laHMEHE BHIIIOJHEHO WM HE JaHbl OTBETHI HA BOMPOCHI K-
3aMEHAIMOHHOTO OWJIeTa U He BBHITIOJHEHBI KpUTepuH 115 kKareropun 20-25 6amios.

OrneHKa Mo TUCIHUIIIMHE OMpeaesseTcs B cooTBeTCTBUM C [lonokeHneMm o OaibHO-pEHTHHTOBOM
cucreMe s cryneHToB ¢unuana HUY «MBW» B 1. BOMKCKOM MO COBOKYIHOCTH PE3YJIbTaTOB
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH M SK3aMEHAIIMOHHONCOCTABIIAIOIIEH.

B 3aBHCcHMOCTH OT KOJIHYeCTBa OAJIIOB 3a AUCHUIITIMHY BBICTABJIACTCA:

Ouenka KosnuecTrBo 0a/110B
OIICHKA 5 («OTIUYHOY) 90 — 100 6amtoB
oreHka 4 («xoporio) 76 — 89 GamioB
oreHKa 3 («yJIOBIETBOPUTEIHHO) 60 — 75 GannoB
OlleHKa 2 («HEYIOBIECTBOPUTEIHHO) 0 — 59 6amoB
3 cemecTp

IK3aMeH

DK3aMEHAIMOHHBIN OUJIET BKIIOYAET JIBa TEOPETUUECKUX BOMIPOCAH MPAKTUUYECKOE 3a/laHHe.
[Tpumeps! TeOpETHUECKUX BOIPOCOB OMiIeTa:

1. IlougTHe 4uCIOBOTO paaa. OcHOBHEIE TCOPCMBI O CXOOAIINUXCS YUCIIOBBIX pAdax.
2. IlpusHaky CXOIMMOCTH TOJIOKHUTEIBHBIX PSIIOB: MPU3HAKK cpaBHeHUs, [lamambepa, Korm.
3. 3HakodepemyrouIrecs U 3HaKOTIepeMEHHBIE Psiibl. AOCOIIOTHAS U YCIOBHASI CXOJIMMOCTh Psifa.



4. Tlonstre GpyHKINN KOMIUIEKCHOTO IEPEMEHHOTO.

[Ipenen u HenpepbHIBHOCTH (DYHKITMU KOMITJIEKCHOTO TiepeMmenHoro. Kpussie XKopmana. O6mac-
TH.

Baxxueiimue sneMeHnTapHble GyHKIIUN KOMILIEKCHOTO TIEPEMEHHOTO.

[IpousBonnas u quddepeniman. [lorsTre 06 aHATUTHUECKON QYHKITHH.

Heobxoaumebie u mocTaTouHble YCiaoBHs AU (HEpEHITUPYEMOCTH. AHATTUTHYECKUE (PYHKITUH.
Beruetsl u ux Beraucienue. Teopema Komn o BeueTax v ee mpuMEHEHUE K BEIYUCICHUIO KOH-
TYpPHBIX U HECOOCTBEHHBIX UHTEIPAJIOB.

10. IIpeobpazosanue Jlamnaca. 3o6paskeHue npocTemmx GyHKIHUA.

e

0o 0o

[IprMepbl MPaKTUYECKUX 3aTaHHI:

1. HccnenoBaTh Ha CXOJIUMOCTb PSIJT Z W .
n=l1

2. MHccnepoBaTh Ha CXOAUMOCTD PSJT z —

n=1

© _l n—1
3. MHccnenoBaTh Ha CXOAUMOCTD PSJl Z i ;

n=l n\/;

4. IlpencraBuTh B TPUTOHOMETPUYECKOHN M TIOKA3aTeIbHON (hOpMaxX KOMIUIEKCHOE YUCIIO:
z=—2+iN2.

5. Halitu 3HaueHHE KOpHs 7 -i CTENIEHU U3 KOMILJIEKCHOIO YUCIIa: Vi .

1
6. Paznoxuts pynknuo f(z)= ﬂ B psx Jlopana.
Z

_1/.2
el/z’

7. OmnpenenuTs XapakTep 0co00i TOUKH: f (z) = z,=0.

8. BbrumcauTh MHTErpal, UCTIONb3Ys TeopeMy Ko o Beryerax:

J-Z+2Z

2
u
9. Pemuts quddepennnanbHoe ypaBHEHHE B YaCTHBIX TPOU3BOIHBIX Fi COS X .
X

o'z

ox*oy’

xoy

10. Pemuts quddepennnaibHoe ypaBHEHUE B YaCTHBIX TPOU3BOHBIX =0.

Bpewms noarorosku orseta — 60 MUHYT.
ITo pe3ynbraTam OTBETa Ha SK3aMEHE BBICTABIIAETCS:

36-40 6annoB, ecaUNPaBUILHO BBITIOJIHEHO MPAKTHUECKOE 3aJaHKe, U IPH OTBETE Ha BOIIPO-
CBhl DK3aMEHALIMOHHOTO OWieTa M Ha JOIMOJHHUTEIbHBIE BOIPOCH OOyYaIOMIMKCS MOKa3al,
YTO BJIaJICET MAaTEPUATIOM H3yYCHHOH JAUCIUILIUHBI, CBOOOIHO MPUMEHSET CBOU 3HAHUS IS
O0OBSCHEHMS PAa3IMYHBIX (PAKTOB WJIM PEIICHUS 3a/1a4;

26-35, ecnTUNpPaBUILHO BBIMOJIHEHO MPAKTHUECKOE 33aHUE WIM B HEM JOMYILEHO He Ooiee
OJHON OIIMOKH, KOTOpast ObUIa CaMOCTOSITETILHO UCIIPAaBICHA 00YYarOIUMCS, U MIPH OTBETE



Ha BONPOCHI 9K3aMEHAI[MOHHOTO OuiieTa W Ha JOIMOJIHUTEIbHBIE BOMPOCHl 00YyYaroluiics
JIOMyCKaeTHETPyObie OMHUOKH;

— 20-25 GamoB, ecnu B BBITIOJIHEHHOM TPAKTHYECKOM 3aJaHUHIONYIICHBI TPyOble OIMMUOKH,
KOTOpBIE 3aT€M HCIpaBiIeHbl 00y4aIOMUMCS MPU YYACTHH SK3aMEHATOpa WM MPAKTUYECKOE
3aJJaHie HE BBHITIOJHEHO B MOJHOM 00BeMe, HO O0y4aroIUiCs CMOT JOBECTH pEIIeHUE 10
KOHIIAa TIPY y4YaCTHH JK3aMEHATOpa, ¥ B OTBETaX Ha BOIMPOCHI SK3aMEHAI[MOHHOTO Ouiera
JIOTYIIIEHBI OIIHOKH;

-0 63..HJIOB, CCIIMMTPAKTUYICCKOC 3aJTaHUCHE BBIINOJIHCHO UJIM HC AJAaHBI OTBCTHI HA BOIIPOCHI 3K-
3aMEHAIMOHHOTO OWJIeTa U He BBITIOJHEHBI KpUTepuH 1j1s kKareropun 20-25 6amios.

OrneHKa Mo TUCIHUIIIMHE ONpeaesseTcs B cooTBeTCTBUM C [lonokeHneMm o OamibHO-pEHTHHTOBOM
cucreMe s cryneHToB ¢unuana HUY «MBW» B 1. BOMKCKOM MO COBOKYITHOCTH PE3YJIbTaTOB
TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH M SK3aMEHAIIMOHHONCOCTABIISAIOLIEH.

B 3aBucHMOCTH OT KOIMYECTBA OAJIIOB 3a AUCHUIITIMHY BBICTABJIACTCA:

Ouenka KosnuecTrBo 0a/110B
OIICHKA 5 («OTIUYHOY) 90 — 100 6amioB
oreHka 4 («xoporio) 76 — 89 GamioB
oreHKa 3 («yJIOBIETBOPUTEIHHO) 60 — 75 GannoB
OlleHKa 2 («HEYIOBIECTBOPUTEIHHO) 0 — 59 6amoB
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