MuHKMCTEepPCTBO HAYKH M BbICIIEr0 o0pa3oBanusi P@®

denepanbHOe rocy1apcTBEHHOE OI0IKeTHOE 00pa3oBaTeibHOE YUpeKIeHne

BbICIIETr0 00pa3oBaHUsA

«HaumoHanbHBIM HCCJIEI0BATENbCKUN YHUBepcUuTeT «MIN»

POuianaa PI'BOY BO «<HNY «MDHN» B 1. BoslzkckoM

Hanpasiaenune noaroroBku: 13.03.02 DJieKTpodHEepreTUKa M 3JIeKTPOTEXHUKA

HaumeHoBaHue 00pa3oBaTe/IbHOI MPOrpaMMbl: JKOHOMHKA M HHBECTHIIMH B 2JIEKTPOIHEPreTHKe

YpoBenn o0pazoBanHus: fakajaBpuaT

®opma 00yUyeHHUsI: OYHAS

PatGouasi nporpaMmma auCHUIINHBI

BBICIHIASI MATEMATHKA
Baok Baok 1 «/Iucunnmiaunbl (MoayJIn)»
YacTh 00pa3oBaTeIbHOM MPOrpaMMbl O6s13aTenbHast
HNHaexke AMCUMIJIMHBI 0 Y4eOHOMY IJIaHY b1.0.05

prnOCMKOCTL B 3A4YE€THbIX ¢AMHHULAX

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

Yacos (Bcero) mo yueOHOMY IJIAHY

648

Jlexuuu

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

IpakTHyeckne 3aHATHSA

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

JladopaTopHbie padoThI

y4eOHBIM NJIAHOM He MPexyCMOTPEHbI

KoHcyabTanuumno KypcoBomy npoexry/ padore

yY4eOHBIM MJIAHOM He NPeAyCMOTPEHbI

CamocrosiTeqbHast pa60Ta

1 cemectp — 116 yacos
2 cemecTp — 116 yacon
3 cemecTp — 116 yacon
Bcero — 348 yacos

BKJIKOYas:

PI'P

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

HpOMe)KyTO'—IHaﬂ aTTeCcTanus:

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

BoJskekuii 2023




INPOTPAMMY COCTABHJI:

7 /
JoueHT xadenpsr ©J], K.11.H., TOLEHT Vi JI.T'. Yerunosa
(IOMKHOCTL, YY4EHAA CTeNeHb, YYEeHOe 3BaHHe) (noamuce) (pacidporka MOANKUCH)
3asenyronmii kadenpoii O] %/ H.I'. Xonsipesa
(naspanne kadenpsi) (moanuce) (pacmngposka moanucH)

Pyxosonutens o6pasoBarensHOM NporpaMMel DKOHOMHKA H MHBECTULIMH B 3JIEKTPOIHEPreTHKE

JlonienT xadenprer JHEepreTHky, K.T.H.,

JOLIEHT m A E.I'. 3ennna
(HIOMKHOCTB, YHEHAA CTENEHB, YUEHOE 3BaHHE) (néAnucy) (pacuppoBKa NOANHCH)
COT'JIACOBAHO:

H.o. 3aBemyromero xadenpoii _
DHepreTukn M.C. Upannuukuii

(Haspanue kadenaps!) K_}Oﬁnuca) (pacmndpoBka NOANHCH)



1. HEJIN U 3AJAYU OCBOEHUSA JUCHUITJIMHBbI
Lesab ocBOeHHsT AMCHUTIMHBI COCTOUT B IPUOOPETEHUN 3HAHUN M YMEHHU T10 BBICIIEH MaTeMaTHke, (POPMUPOBAHUHM MAaTEMAaTHYECKOTO ammapara, He-
00X0IMMOT0 ISl OCBOCHHSI TUCUUIUIMH MPO(EeCcCHOHATBHOTO IMKIIA, OBJIAJICHUN MaTeMaTHY€CKUMHI METOIaMU UCCIIEIOBaHUSI.
3agayaMu JUCHUIIMHBI ABJIAIOTCH:
— OCBOEHHE OCHOBHBIX TEOPETUUECKHX MOJIOKEHUH Kypca BbICIIe MaTeMaTHKU;
— mpuoOpeTeHNe YMEHHUI U HAaBBIKOB PEIICHUS 3a71a4 MO BBICIIEH MaTEeMaTHKE;
— Ppa3BHUTHE YMEHMU MPUMEHITh MATEMAaTUUECKHIl anmapaT K pelieHHIo 3a1a4 MPUKIaJHOTO XapaKTepa;
— (QopmMupoBaHHE HABBIKOB IMOCTPOCHHS M UCCIIECIOBAHUS MATEMATUYECKUX MOJICNICH ISl pelieH s 3aa4, BO3HUKAIOIIUX B X0/1¢ TPO(heCCUOHATLHOM

JCATCIIBHOCTH.

dopmupyembie y 00ydaronerocss KOMNeTeHIHH U 3allJIaHPOBAaHHBIC Pe3yJIbTaThl 00yYeHHMsl TUCIUIUIMHE, COOTHECEHHbIE ¢ HHAUKATOPAMH J10C-

THKEHUSI KOMIIeTEeHIINM:

Koa n HanMeHOBaHHe KOMIIETEH-
107071

Koa n HaumeHoBaHHe HHAUKATOpa
JAOCTHKCHHUHA KOMIICTCHIIUMH

3anaHupoBaHHBIE Pe3yJbTATHI 00yYeHH s

OIIK-3 CnocobeH mpUMEHSTh CO-
OTBETCTBYIONIMN (HU3HKO-MaTeMa-
TUYECKHUHU arrapar, METOJbl aHa-
JM3a ¥ MOJICTUPOBAHUS, TEOPETH-
YECKOr0 U JKCIEPUMEHTAIBHOTO
UCCIIC/IOBAHUS  TPH  PELICHUH
npohecCHOHANBHBIX 3a7a4

OIIK-3.1.IlpumMeHnsieT MmaTemMaTu-
YECKM anmnapar aHaJIuTUYECKON
T€OMETPUHU, TUHEHHOM anreOphl,
QG epeHIaIbHOr0 U HHTe-
IpalbHOTO UCYHUCIEHUS QYHKIINN
OJIHOY IIEPEMEHHOMN

3HaATb:

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

ofepalny HaJl BEKTOPAMU U UX CBOMCTBA, YPABHEHUS MPSIMBIX U IJIOCKOCTEH;
MOHATHE (PYHKIIHUU, CIIOCOOBI 3a/1aHus, ONpeiesieHUue pe/ieNa U HelPepbIBHO-
CTH (QYHKIIMH, METOJIbI BBIYHCIICHUS TIPEJIEIIOB;

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

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

yMeTb:

BBITIOJIHAT JACUCTBUS HaJl MAaTPULIAMU U ONPEACTUTEIIMH, HAXOAUTh perie-
HHUE CUCTEM JINHEHBIX YPAaBHEHUN;

BBITIOJIHATE JCWCTBUS HaJl BEKTOPAaMH, COCTABISATH ypPaBHEHUS MPSIMBIX U
IUIOCKOCTEH;

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

muddepeHIMpoBaTh GYHKIUIO OJHON JEHCTBUTEIHHON NMEpeMEHHON, aHaIH-
3UpOBATh (PYHKIHIO U €€ TpaduK;




Koa m HauMeHoOBaHHe KOMIIETEH-
1107074

Koa n HaumeHoBaHue HHIUKaTOpa
JAOCTHKCHHUHA KOMIICTCHIINH

3amiaHUpOBaHHbIE Pe3YJIbTATHI 00yYeHUsI

MHTETPUPOBATH (PYHKITUIO OJTHON EHCTBUTEIHHOM MEPEMEHHON.

OIIK-3.2.IIpumensieT MaTemaTu-
YeCcKui anmapaT Teopuu QyHKIUN
HCCKOJIBKHX NNCPEMCHHBIX, TCOPHUU
GYHKIIMA KOMIUIEKCHOTO TIepe-
MEHHOI'0, TEOPUH PSA0B, TEOPUU
nuddepeHIATbHBIX YpaBHEHUH

3HATb:

MOHATHE (DYHKIIMHM HECKOJIbKHX MEPEMEHHBIX, 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;

MOHATUE BEKTOPHOI'O U CKAJIAPHOIO MOJIs, TOTOKA U LUPKYJIALUN BEKTOPHOTO
T0JI5, METO/Ibl MX BBIYUCIICHHS,

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

MOHATUE YUCJIOBOIO psAla M €ro CXOAMMOCTH, NMOHATHE (YHKIHMOHAIBHOIO
psza, pasioxeHrue GyHKINHU B CTENEHHbIE psiibl U Dypbe;

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

OCHOBHBIE THIIBI YPAaBHEHHMH MaTeMaTHUECKOW (PHU3MKH, METOJIbI pEIIeHUs
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 BEKTOPHOTO IMOJISI Yepe3 MOBEPXHOCTh, BEIYUCIIATH 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 1 HauMeHOBaHMe KOMIIETEH- Koa n HaumeHoBaHue HHIUKaTOpa Sanﬂaﬂnponaﬂﬂue pe3yJabTaThl Oﬁy‘lel-ll/lfl
107071 JAOCTHKCHHUHA KOMIICTCHIINH

— pemaTh AuQQepeHraIbHble ypaBHEHUS B YaCTHBIX MPOU3BOIHBIX MEPBOIO
HOpsiiKa, IPUBOANUTh K KAHOHUYECKOMY BUAY IU((epeHInalIbHOE ypaBHEHHE
BTOPOT'O MOPSAKA;

— TNPUMEHATh MATEMATHYECKUH annapar K PeIIeHUI0 IPUKIAIHBIX 3a1a4.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITIPOTPAMMBI BO

Jucnurnnuna 6a3upyeTcs Ha YpOBHE CpeIHEro 001Iero oopa3oBaHus.

PeByﬂbTaTbI OGy‘-ICHI/I}I, MOJTYYCHHBIC IIPU OCBOCHUHW AUCHUIUINHBI, HGO6XO,Z[I/IMBI pU U3Yy4YCHHUU CIICAYIOIINUX TUCHHILIINH: ((CDI/ISI/IKa», «TeopeTI/IquKaﬂ
Mexanukay, «[IpuknagHas mexanuka (Bkmoudas J[IIM)», «Teopust BeposTHOCTEH M MaTeMaTHYeCKas CTaTHCTHKay», «llepexomnbpie mporecchly, «CUCTeMbl
JMAarHOCTUKU M HAJEKHOCTh 000pyHoBaHUsM», «TeopeTnueckne OCHOBBI AJIEKTPOTEXHUKNY, IPH MPOXOKICHUN MPEIIUINIOMHON MPAKTUKU U BBIIOJTHEHUN
BBITTYCKHOHM KBAIM(PUKAIIMOHHON paOOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUITVIMHbI

3.1. CTrpykTypa IMCUHIIIHHBI

OO01mmas Tpy10eMKOCTh JUCIUATUIMHBI cocTaBisieT 18 3aueTHhIX equHull, 648 4acoB.

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 caMmoCTOsITETbHOM 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, 1046,
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

ConeprkaHne 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

WzydeHne TeOpeTHIEeCKOTO W MpaKTHIe-
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 (popme 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 PEepeHITHATBHBIX ypaB-
HEHUU

45

29

H3y4yeHune TeopeTHIeCKOro U MpaKkTHye-
CKOT0 Marepuana:

[6], cTp. 417-448.

BrInonHeHUE JOMAIITHETO 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 QyHKIMH 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.




/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)

[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 TEOPUM YPAaBHEHUM
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 — nekunu; Ilp — npaxtuueckue 3anstus; Jlab — maGoparopusie padotsl; KIIP — ayauTopHble KOHCYJIBTALMU O KYPCOBBIM IPOEK-

tam/paboram; UKKII — uaaMBHIyabHBIE KOHCYIBTAIIMHU 110 KYPCOBBIM ITpoekTam/padboram; [1A — nmpomexxyrounas arrectaius;, CP — camocrositensHas pa-
0oTa CTyAeHTa.




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

Ilonatne wMarpunel. Pasnmuunble Buasl Martpun. JleictBusa Hajy Marpunamu.llonsarue
onpeaenutens. MUHOpbI M HX anredpanyeckue IOMONHEHUs. PasznokeHue ompenenuTens Mo
3JIEMEHTaM CTPOKH M MO 3JeMeHTaM ctoyioma.O0paTHas MaTpula, YCIOBUE €€ CYIIECTBOBAHMS.
Beruucnenne oOpartHoit Mmartpunbl. I[IpeoOGpasoBanume wMarpunl. CryneHdartas wmatpuia. PaHr
MaTpulibl. CUCTEMBI JIMHEHHBIX ypaBHEHMI. MaTpuuHas 3amuch cUcTeMbl. OThICKaHUE pEIIeHUN
CHUCTEMBI JIMTHEHHBIX YpaBHEHHUH 10 npaBwiny Kpamepa, MaTpuuHbIM METOIOM M MeTolIoM [aycca.
Teopema Kponekepa-Kanennu. Onpenenenue nuHeHoro mnpoctpaHcTBa. [loHsTHE IMHEWHON
3aBHUCUMOCTH M HE3aBHUCHUMOCTH 3JIEMEHTOB JIMHEHHOro mpocTpaHcTBa.PasmepHocTts u 6asuc
JUHEWHOTO TpocTpaHcTBa. IloHsTHe mwmHelHOTO omneparopa. CoOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAYEHUS JINHEHHOTO onepaTopa. AJITOPUTM HaX0XKJIEHHUS COOCTBEHHBIX BEKTOPOB.

2. Bexmopnas ancedpa. dnemenmovl aHATUMUYECKOU 2eoMempuu

IIpssmoyromnbHas 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: JUIUIC, TunepOorna, nmapadosna. [ToBepXHOCTH BTOPOro mMmopsaka U UX KaHOHUYECKHE
YpaBHEHUS.

3. Teopus npedenos. Henpepuvlgnocmo (paspbigwl) hyHkyuu

[Tonsitue ¢ynkuuu. Ilpenen ¢pynkiuu B 6eckoHeUHOCTH. YMcnoBas MOCIEIOBAaTENbHOCT KaK
¢yHKUus HaTypainbHOTO aprymenTa. [lpeaen ¢pyHkuuu B Touke. [lepBbiif 1 BTOpoil 3amMeuaTenbHbIE
npeaenbl. beckoHeuHo Manbie U OeckoHeuHO Oombiue GyHKIuH. OCHOBHBIE TEOPEMBI 0 OECKOHEY-
HO MaJbIX GyHKIUAX. CpaBHeHHE OECKOHEUHO MabIX (DYHKIIMA. DKBUBAJICHTHBIE OECKOHEYHO Ma-
able QyHKIMU, WX TPUMEHEHHE NpHU BBIYUCIEHUHU mpenenoB. HempepbiBHOCTE QyHKuMH. Touku
paspbiBa QyHKuu. OJHOCTOPOHHHE Mpeaensl (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 CMBICIT Ipou3BOAHOW. [lonsaTne
muddepermupyemoct pynkiuu. duddepennnan dyakuun. [IpaBuna quddepeHunpoBanus cym-
MBI, Pa3HOCTH, MPOU3BEICHUS W YaCcTHOro. Talimia MpPOU3BOJHBIX MPOCTEHUIIHX AIIEMEHTAPHBIX
bynkumii. [lpaBuno auddepenuupoBanus cinoxaord ¢yHknuu. [lpaBuna auddepenumrpoBanus
CYMMBI, Pa3HOCTH, MPOU3BEACHMS M YaCTHOrO. Tabnmuiia MpOW3BOJHBIX MPOCTEHUIIHNX AIIEMEHTAPHBIX
bynkmit. [IpaBwio nuddepermupoBanus caoxxHor ¢GyHKIuU. Jlorapudmudeckas mpous3BOIHAS.
OcHoBHble Teopembl nuddepeHmanpHoro ucurncieHus: 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. Heo6xoaumoe ycnoBue jo-
KaJIbHOTO 3KcTpeMyma. JlocTaTouHOoe ycloBUE JIOKAJTIbHOTO 3KCTpeMyma. HarpaBieHue BBITYKIIO-
CTH ¥ TOUKH neperunda rpaduka ¢pynkiuu. Cxema uccieaoBanus rpaduka GyHKIINM.

5. @ynxyuu oownoi nepemennou. Unmezpuposarue

[TepBooOpasHast U HeomnpeneaeHHbI UHTErpad. OCHOBHBIE CBOMCTBA HEOIMPEACICHHOTO HHTE-
rpana. Tabmuiia OCHOBHBIX MHTErpanoB. OCHOBHBIC METOJIbI HHTETPUPOBAHUS: HETIOCPEICTBEHHOE
UHTETPUPOBAHUE, METO/]I MOJCTAHOBKH, METO/] BbIJCNIEHUS ITOJHOTO KBaJapaTa, UHTEIPUPOBAHUE TIO
gacTsiM. Tpu TPyIIBI HHTETPAJIOB, HHTETPUPYEMBIX MO dacTsaM. [loHSATHE panroHaNbHON (YHKIIHH
OT JIBYX aprymMeHToB. HTerpupoBaHue paunoHalbHbIX QyHKuMid. IHTerpupoBanue uppanroHaib-
HBIX U TPUTOHOMETPUUECKUX BbIpakeHHil. OmnpeeneHne onpeaeieHHOro HHTerpaia. Y clIOBHE CY-
IIECTBOBAHUS OIpeAeICeHHOro nHTerpana. Knaccsl nuaTerpupyeMbix ¢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 ONpPENEICHHOM HHTerpaie. Hekoropsle 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 HHTETPaJbl 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 auddepeHnnanb
¢ynkuuu. [IpousBoanas no HampasiaeHuto. I'paguent. [IponsBoaHble ca0XHBIX QyHKUIMI. HesiBHBIC
byHKIMM 1 MX pou3BoiHbIe. KacaTenbHas MI0CKOCTh U HOpMaib K OBEPXHOCTU. YacTHbBIE IPOU3-
BOJHBIE M JuddepeHuanisl BeiciinX mopsakos. @opmyna Teitopa. DkcTpeMyMbl QyHKIMH 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 TepBoOro nopsaaka. 3agaun Kommu. YpaBHeHUs ¢ pa3AessOMUMUCA NTepeMeHHbIMU. JIu-
HeiHbIe ypaBHEHUs mepBoro nopsaka. Metozas! Jlarpamka u bepaymnu. OObikHOBEHHBIE TH(de-
pEeHIMAIbHBIE YPAaBHEHHUS BBICIIUX MOPSIKOB (OCHOBHBIE MOHSTHS). METOAbI MOHUKEHUSI MTOPSIKa
TPEX TUMOB ypaBHeHM. JInHelHbIe TU(QepeHInaTbHbIe YPaBHEHUS 1-T'0 MOpsAIKa (OCHOBHBIE T10-
HaTUs). JIuHelHas 3aBUCUMOCTh WM JIMHEWHAs HE3aBUCUMOCTh (yHKIMHA. BpoHckuan. JIuHeitHbIC
onHOpoaHbIe AuddepeHnnanbuble ypaBHEHHS 1-T0 nopsaka. JIuHelnsie onHoponHbie aAuddepen-
[UAJIbHBIE YPAaBHEHUS 1-TO MOPSAKA C MOCTOSHHBIMU Kod(dunnentamu. CTpykTypa 0o0111ero pere-
HUSl OJHOPOJHOTO ypaBHeHMs. HeonHoponHble nuHelHbIEe AuQQepeHnnanbHble YpaBHEHUs 1-To
MopsIZIKa ¢ MOCTOSTHHBIMU Kodddurmentamu. Meron Jlarpanka. MeTton HeornpeaeneHHbIX Kodhdu-
UEeHTOB. [IpUHIIUT CyNepno3uiuy MPU PEUICHUH JTUHEHHBIX HEOJIHOPOIHBIX TH((epeHIINaTbHBIX
ypaBHEHUH n-TO MOPSIKA.

3. Unmezpuposanue yHKyuii HecKOIbKUX nepemMeHHbIX

OnpeneneHre U yCJIOBHS CYIIECTBOBAHUS JBOWHOTO M TPOMHOTO MHTErpajoB. I'eomeTpuueckas
TPaKTOBKa JBOMHOIO MHTEerpana. /IBOMHOW MHTErpana 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 pojia U UX BelUUciIeHUE. CBsI3b MEX1y KPUBOJMHEHHBIMU HHTETPAIaMU N1€PBO-
ro U BTOPOrO poja. Y CJIOBHsI HE3aBUCUMOCTH KPUBOJMHEMHOIO MHTETpajla BTOPOro poAa OT IMyTH
MHTETpupoBaHus. [I0BEpXHOCTHBII MHTErpal MEPBOrO poja U €ro BBIUMCIEHHE. [IByCTOPOHHSSA U
OJIHOCTOPOHHSIS1 NTOBEPXHOCTHU. [loBepXHOCTHBIE 2-r0 poja. Berunucinenne mnoBEpXHOCTHBIX UHTErpa-
JIOB BTOPOT'O POJia U UX CBSI3b C IOBEPXHOCTHBIMU MHTETpAJIaMU 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 psiaa. Heo6xoanmoe 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. Pannyc cxomumoctu. Ob6macts cxoaumoctu. Psaer Teitopa
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. TpuroHomerpuueckuit psag Oypbe st pyHkiuu ¢ nepuoaom 2/. Panpr Oy-
pbe 0 CUHYCaM U TI0 KOCUHYCAM.
2.Teopus ¢yHxkuull komniexkcno2o nepemennozo.llpeoopaszosanue Jlannaca

KommuiekcHbie uncna u qedctBus HaJ HUMUA. MOAy/b U apryMeHT KOMIUIEKCHOTO yucia. Tpuro-
HOMEeTpHYecKast opma 3alucu KOMIUIEKCHOTO 4ucia. V3BieueHus KOpHs n-il CTETeHHU U3 KOM-
iekcHoro uucna. [loHsTne QyHKIMM KOMIUIEKCHOTO nepeMeHHoro. IIpenen u HempephIBHOCTH
(GYHKIIMM KOMIIJIEKCHOTO MEPEMEHHOT0. DieMeHTapHble (QYHKIUU KOMIUIEKCHOTO MEPEMEHHOTO.
HuddepenuupyemMocts (QyHKIHH KOMIJIEKCHOTO NepeMeHHOro. IlpousBogHas. AHaluTHYECKHE
byakuun. MaTETpan oT QyHKIIMN KOMIUIEKCHOTO MepeMeHHOro 1o ayre. Teopema Kormmm 1ist oHO-
CBS3HOM M MHOTOCBsI3HOM oOusacteir. MHTerpanm u mepBooOpasHas. Psnm Teinopa. Psn Jlopana.
Komnbuo cxomumoctu. Hynu ¢ynkuuu. M3omupoBanHble ocoOble TOUKU. PaznoxeHue QyHKIUU B
psn JlopaHa 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 uodpaxenue. Auddepenunposanue u
WHTETPUPOBAHUE OpUTHHAJIa B M300pakeHus. Teopema cmemenus. Teopema 3ama3asiBanus. Teo-
pema momobus. BoccraHoBnenue opurumHana mo uzoOpaxenuto. Cseprka ¢(yHkumii. dopmyna
HMrwoamens. UaterpupoBanne nuddepeHnanbHbIX YPaBHEHHHN OIepaIliOHHBIM METOOM.

3. Dnemenmul meopuu YpagHeHUl MamemMamuyeckol usuxu

Juddepenunanbuple ypaBHEHUS B YaCTHBIX MPOU3BOAHBIX. OCHOBHBIE MOHATUSA. OCHOBHBIE TH-
bl ypaBHEHUH MareMaThyeckod (U3UKU (BOJHOBOE 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 Jupuxie).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 ypaBHEHUI rUnepOOIMIECKOr0, MapadOINIeCcKOro U AITUITHYECKOTO 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 BoH uMnynbca. Penienne ypaBHeHUs! KoieOaHU CTPYHBI METOJIOM pPas3-
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).

Onpenenenre JMHEHHON 3aBUCUMOCTH M 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. JIMHEHHBIC oniepaii Hal BeKTopaMu. Pa3inokeHne BeKTopa 1mo 6a3ucy.
Hanpagnstomue kocunycsl Bektopa(l yac).

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

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

12. IlpuMeHeHue 3aMedaTeabHbIX NPEAEIIOB U UX CIEACTBUI s BRIUMCIIEHU ITpenenos(] 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.

OKBUBaJIEHTHbIE OECKOHEYHO MaJible (PYHKIIMU, X IPUMEHEHHE TP BHIYUCIICHUH MPEEIIOB.
KomOunupoBanue nmpueMoB BbruucieHus npenaenos(l vac).
UccnenoBanue ¢pyHKIMKM Ha HeTIpepbIBHOCTH. Kimaccudukanus Touek paspoia (1 gac).
OnHocTOpOHHME TIpeaesbl (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 Mopsakos (1
qac).
HuddepennmpoBanne GpyHkiuu, 3agannoi napamerpudecku. [IpaBuso 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).
[Ipocreiimue npueMbl HHTETpUpoBaHus. MeTon nmoaBeAeHUs oA 3Hak quddepennmana (1
qac).
Merton noactaHoBKUA. MeTo1 BbIIETIEHUS TTOJIHOTO KBaJpaTa. 3aMeHa IepeMeHHON B HEompe-
neneHHoM uHTerpaie (1 gac).
HNuTterpupoBanue mo yactsm (1 gac).
WuTerpupoBanue panuoHanbHbeIX GyHkimii (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 QyHKIMi (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).

[Tpou3BoaHbIe cOKHBIX GyHKIMHA(] Tac).

[IpousBoHBIC 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).

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

. Auddepennuanpabie ypaBHEHHUS MIEPBOTO MOPsIIKA: OJTHOPOIHEIE, THEHHbBIe(1 yac).
. Auddepenunansabie ypaBHEHHS IEPBOTO MOPSIKA: OJHOPOIAHBIE, B TOJTHBIX Au(depernna-

nax(1 gac).

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

JIuneliHas 3aBUCUMOCTD M JIMHEWHast He3aBUCUMOCTh (pyHKUU. Bporckuan(1 vac).
OpnHopoaHbie JuHeHbIe TuddepeHuanbHble 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 nHTerpupoBanusi(1 gac).
JIBOITHOM MHTErpas B IEKAPTOBBIX KOOpAMHATaxX. PacctaHoBKa MpeAeioB MHTETPUPOBAHUS U
BbIuncienue(1 gac).

JIBoliHO# MHTETpa B MOJMAPHBIX KoopauHaTtax. O000IIeHHbIE MOIspHBbIe KoopauHaThI(1 Jac).
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Breruucnenne miomniaan. BerauciaeHne Macchl MiI0CKOW MIaCTUHBL. Beraucienue 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. Beraucinenue maccel tena(l gac).

Kpuponuneiinpie uaTerpainsl 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. Beraucienrne motoka BeKTopHoro mostst mo popmyse Ocrporpaackoro-I'aycca(l
qac).

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

Potop. Beruucnenue nupkymnauuu no ¢popmyne Crokca (1 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).

[TpuGi>xeHHbIE BEIYUCIICHUS C TIOMOIIIBIO CTENMEHHBIX psaoB(1 yac).

Tpuronomerpuaeckuii psix Pypbe 17151 GYHKIMH C IEPUOAOM 27 . TPUTOHOMETPUUECKHH Pl
®ypbe A yeTHOM 1 HeueTHOU (yHkuui(1 vac).

Tpuronomerpuueckuii psag @ypwe 11t pyHkuu ¢ nepuogom 2/ . Psaael @ypbe 1o 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-
JIleJIeHUe NeUCTBUTENIbHOM 1 MHUMOM yacTH(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 pyHKIIMM KOMIUIEKCHOTO repeMeHHoro 1o 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 ¢pyHkunu(1
qac).

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

BoccranoBnenue opuruHania rmno u3BecTHoMy nzoopaxennro. Ceprka QpyHkmuii. 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 IIEPBOTO 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 KOHIIaMu. MeTon paznenenus nepeMeHHbIX Dypbe(1
qac).

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

3.4. Tembl 1a00paTOPHBIX padoT
JlaboparopHble pabOThI YI€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 YPaBHEHUN

MaTeMaTH4eCKO (Hpr3uKH

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

3amiaHUPOBaHHbBIC PE3YJIbTAThl 00YUCHHS 110 Kozpr Homep pasnena MCUMIUIMHDI (B COOTBETCTBUH € 11.3.1) O1IeHOYHOE CPEe/ICTBO
JUCIUIUINHE WHIH- 1 cemectp 2 cemecTp 3 cemecTp (THT H HAUMEHOBaHHE)
(B cooTBeTCTBUH € pazzaesiom 1) KaTopoB 21 31| 4 213 1 213
3HaTh:
OTPCACIICHH 1 CBOHCTBA MATPHLL 1 ONPEACIITEINCH, Tect «Matpurpl. Onpenenutenu. CHCTEMBI JTH-
JNCHUCTBHS HaJ HUMU, IOHSITHE CUCTEMbI JIMHEHHBIX OIIK-3.1 N o
N HEHHBIX ypaBHCHUI

YpaBHCHUI U €€ PEIICHHUS
OMepaLii Hajl BEKTOpaMH 1 uX CBOWCTBA, YpaBHe- OIK-3.1 X Tect «2neMeHTHI BeKEOpHOﬁ anreOpbl ¥ aHATUTH-
HUS MPSMBIX U TUIOCKOCTEH 4ECKOI reOMeTpUn»
noHsATHE (PYHKINH, CIIOCOOBI 3a1aHHs, ONpe/IcIICHHIE
mpezesna ¥ HeMPEPhIBHOCTH (DYHKIINU, METOIBI BBI- OIIK-3.1 X Tect «lIpenen u HENMPEPHIBHOCTH (PYHKITUID)
YHCIICHUS TIPE/ICTIOB
TIOHSITHE ITPOU3BOTHON, €€ GU3NISCKUH 1 T€OMETPH- Tecto! «IloHATHE TPOU3BOTHOM.
YeCKUH CMBICH, TU(dEepeHIMPOBAHUE CIIOKHOM OIK-3.1 X Haxoxnenne npon3BogHON
¢byHKUMH, puiIoxkeHus AuddepeHnnarbHOro Uc- ’ «[Ipunoxenus nupdepeHITnaIEHOTO
YHCITICHAS HCYHCIICHUS
MTOHATHE HEOTIPEIeIIEHHOT0 HHTErpaia, OCHOBHBIC Tecter «Heomnpenenennsii uaTerpai. OcHOBHBIE
METOBI HHTETPHPOBAHUS, TIOHATHE ONPEAEIICHHOTO OIK-3.1 METO/IbI MHTET PUPOBAHHUSD,
HHTErpania, FreOMeTpUYECKUE IPUIIOKEHUS OIIpeie- «OrmpeieneHHbIH HHTETPAIT.
JICHHOI'0 MHTErpaia ®opmyna Helorona-JleliOnumay

Tectbl «DYHKIMU HECKOJIBKUX MIEPEMEHHBIX, TH(D-
MOHATUC (DYHKIMH HECKOTBKUX ICPEMCHHBIX, YacT- (depeHIpoBaHueY,
HBIE ITPOU3BOAHBIE, MU depeHurpoBanne GyHKIUH OIIK-3.2 «KacarenbHas IJI0CKOCTb U HOPMaJb K IOBEPXHO-
HECKOJIbKUX MEPEMEHHBIX cti. YaCTHBIC IPOU3BOIHBIC BBICIINX MOPSIKOB.

OKCTpPEMyMBI»
. o . Tectrl «/IBoiinble uHTErpansl. [Ipunoxenus ABou-
MIOHATHE JBOWHOTO, TPOWHOTO, KPHBOIMHEHHOTO o
ITOBEPXHOCTHOT'O MHTEIPAIOB M CLIOCOOBI MX BBIYHC- HbIX HHTCrPanoBy, «TPORHEIC HHTEIPAbI B ACKap-
HIeHI, FeOMETHHYECKHE i (H3MIECKHE TPUIOKE- OIlK-3.2 X TOBBIX, UITHHPHIECKAX 1 chepudecKknx KOOpIn-
s HaTax»,«KpuBOIMHEHHBIE 1 TOBEPXHOCTHBIC
HHTETPaJBD)

MTOHATHE BEKTOPHOTO U CKAJISIPHOTO IIOJIS, TOTOKA U
MUPKYIAIAN BEKTOPHOTO OIS, METOBI X BBIYHC- OIIK-3.2 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
MIOHSITHE YUCIIOBOTO PsZia U €ro CXOJUMOCTH, MOHS- MOJIOKHUTEIBHBIX PSIOBY,
TUe QPYHKIMOHAIBHOTO psiyia, pasnokenue Gyukuun | OIIK-3.2 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-3.2
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-3.2 cKol pu3ukm», «IuddepeHnuansHbie ypaBHSHUS B
HUH B YaCTHBIX MPOMU3BOIHBIX IIEPBOTO M BTOPOTO ’ YaCTHBIX MTPOU3BOIHBIX BTOPOTO MOPSIKA, UX KIIac-
TIOpsITIKa cupuKanms
YMmersb:
BBITIOJTHATH IEHCTBHA HaJl MAaTPUIIAMH M OTIPEICITH- KonTtponsHas padora
TENSIMU, HAXOJIUTh PEIICHUE CUCTEM JIMHEHHBIX OIIK-3.1 «DJIeMEHTBI TUHEHHOHN areOphi»
ypaBHEHUH 3amuTa pacueTHoro 3ajanus 1 (3amaya Nel)
BBIMTOJTHATH ICHCTBHS HAJl BEKTOPAMH, COCTABIIATh
A A pu ’ OIIK-3.1 3amurTa pacueTHOro 3aaanus 1 (3amaua No2)
YpaBHCHHS NPSMBIX M TUIOCKOCTEH
MPUMEHSTh PA3INYHBIC METOMBI TSI BEIYUCIICHUS KontponbHas padora
MIPEJICIIOB, UCCIICAOBATh (DYHKITHIO HA HETIPEPBIB- OIIK-3.1 «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-3.1 N o
TEJNBEHOW IEPEMEHHOI»
rpadux
3ammura pacdeTHoro 3aganus 1 (3agaun Ne5-6)
KonTponbHas padoTa
HHTETPUPOBATH QYHKITUIO OTHONIEHCTBUTEIHHON OIK-3.1 «aTerpupoBanue QyHKIIMHA OJTHOUN NEHCTBUTEIb-
IepeMeHHOM ’ HOU TIepEMEHHON»,
3ammura pacdeTHoro 3aganus 1 (3agaun Ne7-8)
nupdepeHITpoBaTh GYHKITUIO HECKOIbKUXIEHCTBH Konrpossuas padora
p P y OIIK-3.2 «DYHKIMA HECKOIBKIX IIEPEMEHHBIX)
TENBHBIX IEPEMEHHBIX
3ammurTa pacdeTHoro 3aganus 2 (3agaun Nel-2)
KoHnTpoabsHas padora
HUHTETPUPOBATh QDYHKIHIO HECKOJIBKUXICHCTBUTEIIb- OIK-3.2 «KpaTHble, KpUBOJIHMHEHHBIC ¥ TOBEPXHOCTHBIC
HBIX TIEPEMEHHBIX ’ HUHTETPAaJIBI»
3ammmra pacueTHOro 3aaanus 2 (3amaun Ne6-8)
HaxXOJUThb MOTOK BEKTOPHOTO MOJs Yepe3 MOBEpX-
& P P P OIIK-3.2 3ammrTa pacdeTHOro 3aaanus 2 (3amaun Ne9-10)
HOCTb, BBIYUCIIATH [IUPKYIISAIUI0 BEKTOPHOTO ITOJIS
KontponbHas padora
pelaTh OOBIKHOBEHHBIE TU( B EpEeHIIATBHBIC YPaB- P P
OIIK-3.2 «AuddepeHunansHple ypaBHEHUS»,
HEHUSIPA3TMYHBIMU METOJAMHU
3amuTa pacuetHoro 3afanus 2 (3agaun Ne3-5)
HCCIICZI0OBATh HA CXOJUMOCTh YHCIIOBOH PsijI, packia- OIK-3.2 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-3.2 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 Kontponsnas pabora «uddepennnansusie ypas-
MIPOM3BOIHBIXIIEPBOTO MOPSAKA, IPUBOIUT K KAHO-
HIYCCKOMY BITY (b(CPCHIMATEHOE YpaBHEHE OIIK-3.2 HEHUS B YaCTHBIX IPOU3BOTHBIX

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

BTOPOTO MOPsIIKA
MIPUMEHATh MaTEMaTHIECKHUI armapar K perieHuto OIK-3.2 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. CHCTEMBI 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. KoutponbHas paborta «/lubdepennnpoBanre GyHKIIUN OTHON ACHCTBUTEIHHOM Mepe-
MEHHON»
4. KontponbHas padota «MHTETpHpOoBaHue QYHKIIUHA OAHOU IEHCTBUTEILHON TIEpeMeH-
HON»
— BBITIOJIHEHHE U 3aIUTa pacuyeTHOro 3aaanus Nel

2 cemecTp
— TECTUPOBAHHUE:
1. Tect «DyHKIMH HECKOJIBKUX MTEpeMEHHBIX, T PepeHIIMpoBaHNE)
2. Tecr «KacarenbHas IIIOCKOCTh 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 IBONHBIX 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. KontponpsHas padora «DyHKIMN HECKOJIBKUX NEPEMEHHBIX )
2. Konrtponbnas padota «/luddepeHnranbapie ypaBHEHUS
3. KontponbHas padora «KpaTHble, KpUBOJHMHEWHBIEC M TOBEPXHOCTHbBIE HHTETPAIIBI»
— BBITIOJIHEHUE U 3aIIUTa pacuye€THOro 3a1anus No2

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

2. Tect «3Hakouepenyronmecs paabl. CTENEHHbIE PSAIbI»

3. Tecr «Pa3noxxenue GpyHKIMH B cTeIeHHOU 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 «AuddepeHunanbapie ypaBHEHHS B YACTHBIX MPOU3BOJHBIX BTOPOTO MOPSIIKA, UX
KJaccuukarms»



— KOHTPOJIbHBIE Pa0OTHI:

1. KontponbHas padota «Psap»

2. KonTtponbsHas padota «Teopust GyHKIMI KOMIIJIEKCHOTO IEPEMEHHOT0»

3. KonrponwsHas pabora «/{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.

Onenka ompenensieTcst B cooTBeTcTBuM ¢ [lonokeHneM o OalibHO-pEHTHHTOBOM CUCTEME st
crynentoB ¢punuaia HUIY «MBOU» B r. BOIDKCKOM MO COBOKYITHOCTH PE3yJIbTaTOB TEKYIIETO KOH-
TPOJIs YCIIEBAEMOCTHU U DK3aMEHALMOHHOM COCTaBIIAIOLICH.

2 cemecTp
DK3aMeH.

OneHka ompeaenseTrcs B COOTBETCTBUM ¢ [losokeHreM o 0auIbHO-PEHTHHTOBOM CHUCTEME ISt
cryaentoB ¢pummana HIY «M3OU» B r. BOmKCKOM 10 COBOKYMHOCTH PE3YJIbTaTOB TEKYIIETO KOH-
TPOJIsl YCIEBAEMOCTH M AK3aMEHAIIMOHHOW COCTABJISIONICH.

3 cemecTp
OK3aMeH.

Ornenka ompenensieTcst B cooTBeTcTBUM ¢ [lonokeHneM o OaibHO-pEHTHHTOBOM CUCTEME st
crynentoB ¢punuana HUIY «MBOU» B r. BOIDKCKOM MO COBOKYITHOCTH PE3yJIbTaTOB TEKYIIETO KOH-
TPOJIs YCIIEBAEMOCTHU U YK3aMEHALMOHHON COCTaBIIAIOLICH.

B npunoxenue Kk TUIIIOMY BBIHOCUTCS OLIEHKA 32 3 CEMECTP.

HpnMeanne: OHGHO‘IHBIG MaTepuraibl MO0 JUCHUIIIIMHE IIPUBCACHLI B q)OHl[e OLOCHOYHBIX MaTc-
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-¢ u3zg., crep. - DnekTpoH.TrekctoBbie naH. — CII6. : Jlanp,
2017. https://e.lanbook.com/book/89934#book name

2. Beicmas matematuka. CTaHJapTHBIC 337a4d C OCHOBAMH TE€OpUHU [ DIEKTPOHHBIN pecypc]:
yueb.mocodbue / A. FO. BnosuH, JI. B. Muxanesa u ap. — DnekTpoH. TekctoBeie nan. — CII6.: U3na-
TenbeTBO «JIanepy, 2009. https://e.Jlanbook.com/book/45

3. Kuerenuk, /I. B. COopHUK 33729 IO aHATUTUYECKON reoMeTpuH [ DIEKTPOHHBIN 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., ctep. — 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.TekcToBbie naH. — CI106.: Jlanb,
2019. https://e.lanbook.com/book/114701

6. IMunaues, B. C.Briciias matemaruka: yueOnuk / B. C. lllunaués. — 7-e u3a., crep. — M.:
Bricmas mxomna, 2021. — 479 c.

7. Kpacnos, M. JI. OnepannonHoe ucuuciaeHue. Teopus ycTOMUUBOCTH: 3a1a4M 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/1a4i ¥ IpUMEPHI C TTOAPOOHBI-
Mu pemeHusmu: [yaed.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 pecypce] : yaeb.mocodbue / E. C. Cobonesa, I'. M. @areeBa. — DIEKTPOH. TEKCTOBBIE IaH. —
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 anreOpel: yueb.mocodme / X.X. YcmaHOB,
JI.T'. YcrunoBa. — Bomkcknii: @umman MOU B r. BomkckoMm, 2011. — 273 c.

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

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

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

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

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

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

baza nanubix Scopus https://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 snekrponnoii 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 qaHHBIX PochuamonnTopunra http://www.fedstfm.ru/opendata

OenepanbHas TocynapcTBeHHass HWH(pOpMaIMOHHAs cucTemMa «HammoHanbHash AJIeKTpOHHAs
o6ubmmotexa» https://H30.pd

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

OnextponHas 6a3a ganHbx «Polpred.com O630p CMIN» https://www.polpred.com

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

OBC UsnarenscrBa «Jlaap» https://e.lanbook.com

OBC «Ynuepcurerckas oudmmorexa Online» https://biblioclub.ru/

OnektponHas oubimoreka HTh MBOMU https://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/
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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 TIPAKTHYECKUE 3aHATHUS MPOBOJATCS B yYEOHBIX ayIUTOPHSIX, CHAOKEHHBIX
MYJIbTUMEAMMHBIMUA CPEJICTBAMH JUISI MHTEPAKTUBHOTO OOY4YEHHs, 00OPYJOBAHHBIX HArJISIHBIMU
mocoOusMH, 000pPyIOBaHUEM JUTsl TOKa3a OOydYaroIIMX MaTEPHAIOB, CPEIICTBAMH 3BYKOBOCIIPOHU3-
BEJICHUS, JOCKOH ayAUTOpPHOH, 00OpyHZOBaHWEM JIJisl MPEACTaBICHUS Mpe3eHTaIil (T1a3MeHHas
MaHEeJIb/TIPOEKTOP, TEPCOHAIBHBIN KOMITBIOTED).



BAJLJIbHO-PEUTUHITOBAS CTPYKTYPA JJUCIHUILJINHBI

Briciias MmaTemaTnka

IIpniaoxenuneA

(Ha3BaHKE AUCIUTUTAHBI )

1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUSITHI TEKYIIEr0 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

KontponbHas pabora «IIpeaensl. HempepsIBHOCTEY»

Tect «Ilonsatue npouszBoaHOM. HaxoxieHre nporn3BOIHON

Tect «[Ipunoxenus qudQepeHInaTbHOr0 HCUHCICHUS

KonTponbHas padora «duddeperiiupoBanue GyHKIUN OAHON NSHCTBUTEILHON IIEPEMEHHOM

Tect «Heomnpenenennsrit naterpair. OCHOBHBIC METOBI HHTETPUPOBAHSD)
Tect «Onpenenennsiii unterpai. @opmyna Hetorona-JleiiGauma
Konrtponbnas pabora «HTErppoBanrie QyHKIMH OTHON EHCTBUTENLHON IEPEMEHHO»
Brimonraenme u 3amura pacueTHoro 3aganus Nel

Buja npoMexyTOYHOM aTTEeCTALMU — DK3aMEH.

TpynoeMKOCTb TUCIUILIUHEIL = 6 3.€.

Howmep Pasern qucuuimybl 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 AaHAJTUTHYECKONW T€OMETPHUHU
Teopus npenenos. Henpe-
3 | peIBHOCTbD (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 TOBEPXHOCTh. 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 «/IBoitHble MHTErpabl. [IpunokeHns ABOWHBIX HHTErPaIOB»
Tect «TpoiiHble HHTErpasbl B 1€KapPTOBLIX, IMIMHAPHUECKUX U CHEPUIECKUX KOOPIUHATAX)
TecT «KpuBoIHHENHbIE 1 MOBEPXHOCTHBIE HHTErPAJIBI»




KM-10
KM-11
KM-12

KonrposneHas pabota «KpaTHble, KpUBOJMHENHBIE U TOBEPXHOCTHBIE UHTETPAJIBI»

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

Bua npoMekyTo4HOI aTTecTAlMM — SK3aMEH.

TpynoeMKOCTh IUCHHUIUIMHBI = 6 3.€.

Homep Paszen MCLUILHHBL 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 TIEPEMECHHBIX
DJIIeMEHTHI BEKTOPHOTO aHAJIH-
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 JUCHUIIIMHE!

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 MOJIOKUTEIbHBIX PSIIOB
Tect «3Hakouepenyroniuecs psaabl. CTENEHHBIE PSIbD»
Tect «Pa3noxenne GyHKINN B CTENIEHHOM psfl. Psaasr dypee»
KontponbHas padora «Psapn»

Tect «KoMILIEKCHEIE YHCIAY

Tect «@yHKIIMHM KOMILIEKCHOTO MiepeMeHHoro. JuddepeHurpoBanre 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 MOPsAKA, UX KIacCU(u-

Karus

KonTponbHas pabora «uddepeHiuanbabie ypaBHEHUS B YaCTHBIX MTPOU3BOIHBIX)
Brinonnenue u 3amura pacueTHOro 3agaHus No2

Bua npoMekyTo4HOI aTTecTAlMM — SK3aMEH.

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




MuHHCTEPCTBO HAYKH U BbICIIEro oopa3oBanusi P@®
DeepasibHOE TOCYAAPCTBEHHOE 010/IKeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHue
BbICIIEr0 00pa3oBaHUSA
«HaumoHabHbIM HCCJIE0BaTENbCKUN YHUBepcUuTeT «MIN»

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

Hanpasiaenue nmoaroroBku: 13.03.02 DJieKTpodHEepreTUKa U 3JeKTPOTEXHUKA
HaumeHoBaHue 00pa3oBaTe/IbHOI MPOrpaMMbl: JKOHOMHKA M HHBECTHIIMH B 2JIEKTPOIHEPreTHKe
YpoBeHb 00pazoBaHus: aKkajaBpuar

®opma o0yueHHUs: OYHAN

OIIeHO‘leIe MaTepuaJjbl N0 JUCHUIIJIMHE

b1.0.05 BBICIHASI MATEMATHUKA

Bouxkekuii 2023



OneHOYHBIE MaTepHajbl MO JTUCHUILIMHE TTPeAHA3HAYEHBI JIs1 OIEHKH: JOCTHIKEHUS 00ydaro-
HIMMHUCS 3aITAHUPOBAHHBIX PE3YJIbTATOB OOYUYEHUS MO NUCIUIUIMHE, 3Tana (OpMUPOBaHUs 3arlia-
HUPOBAHHBIX KOMITIETCHIIMI ¥ YPOBHS OCBOCHHS JTUCITUTUIHHBI.

OueHoYHbIE MaTepUalibl MO AMCIUIUIMHE BKIIIOYAIOT OIEHOYHBIE CPEACTBA ISl IIPOBEACHUS
MEPOTIPUATHIA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTECTaIlUH.

OrieHOYHBIE CPEACTBA TSl OIICHKH 3aINIAHUPOBAHHBIX PE3YJIbTATOB O0YUYEHUS M0 JUCIHUILTHHE,
COOTHECEHHBIX C MHJIMKATOPAMH JTIOCTHKEHHUST KOMITCTCHIIHH:

Kone! nnu-
3amTaHupoBaHHEIE PE3yIbTATHl O0yUCHHS
KaTopoB J0C- O1eHoYHOE CPEICTBO
M0 AUCIUTUTHHE
THKEHUS (THIT 1 HAUMEHOBaHNUE)
KOMIIETCHIIUU
3HaTh:
OIpeieNIeHUs] U CBOMCTBA MATPUILl U ONpeAenuTenei, 1eHCTBUs
pel PuKl 1 onpea ot A Tect «Matpunpl. Onpenenute-
HaJ HUMH, NOHITHE CUCTEMBI TMHENUHBIX YPABHEHUI U ee pelle- .
s OIIK-2.1 s, CucTeMbl TMHEWHBIX ypaB-
HEHUI»
oTiepaliy HaJl BEKTOPAMHU U UX CBOMCTBA, ypaBHEHUS MPSIMBIX U Tect «DneMeHThl BEKTOPHOI
IIOCKOCTEH OIIK-2.1 areOpsl U aHATMTHYECKOI reo-
METPUI»
MOHATHE (HYHKIMH, CTIOCOOBI 3a1aHIs, OTIPeIeICHUE IIpeaesia i OIK-2.1 Tect «IIpenen 1 HENPEPHIBHOCTH
HETPEPHIBHOCTH (DYHKIIMH, METOJIBI BEIYUCIICHHS MTPEEIIOB ' (yHKIAN
. . o Tectol «IloHSITHE TPONU3BOAHOM.
TIOHATHE TPOM3BOTHOHM, ee (U3WIeCKWid M TEeOMETPHYCCKHHA N
cMBICH, TuddepeHITUpOBAHUE CIIOKHOW (DYHKIINU, TIPUTIOKEHUS Haxoxienue npousBonHom»
’ p P y - 1P OIIK-2.1 «ITIpunoxenns nupdepeHIu-
g hepeHITMaTEHOTO HCUYUCITICHUS
AIBHOTO
WCUUCIICHUS
Tector «HeornpeneneHHbIN HHTE-
MOHSATHE HEONPEAEICHHOT0 MHTErpajia, OCHOBHBIE METOAbI HH- rpan. OCHOBHBIE METO bl HHTET-
TErPUPOBAHMUS, MTOHATUE OIPEIEICHHOIO UHTETpasa, FeOMETPH- OIIK-2.2 pUpPOBaHUSD,
yecKHe MPUI0KEHUS ONPEAeICHHOTO HHTerpasna «OrnpenieneHHbI HUHTETpall.
®dopmyna Herotona-JlelioauIa
Tectbl «DyHKIUN HECKOJIBKUX
MepEeMEHHBIX, T hepeHIpoBa-
HOoHATHE (DYHKUUHM HECKOJBbKHX NMEPEeMEHHbBIX, YaCTHbIE IPOU3- HUE»,
BOAHBIE, MU depeHIpoBaHNe PYHKIIMA HECKOJIBKUX MEPEMEH- OIlK-2.2 «KacaTenbHast TUIOCKOCTD H
HBIX HOpMaJTb K TIOBEPXHOCTH. HacT-
HBIE TIPOU3BOHBIE BBICIITUX TO-
PSAAKOB. DKCTPEMYMBD»
Tectb! «/[BOVHBIE HHTETPAIIBI.
IIpuno>xeHust ABOMHBIX UHTE-
. N . rpanoBy, «TpoiiHble UHTErpaNbl
MOHSATHE JBOMHOT0, TPOMHOIO, KPUBOJIMHEHHOTO M MOBEPXHO-
B JICKAPTOBBIX, IWINHAPHUUCCKUX
CTHOTO HMHTETPANIOB M CHOCOOBI WX BBIYUCIICHHSI, T€OMETpPHYC- OIIK-2.2
U c(hepuuecKrX KOOpIAUHATAXY,
cKHe U (pu3nuecKre NprIoKEeHUs N
«KpuBonuHelHbIE U TOBEPXHO-
CTHBIE
HWHTETPAJIBD)
MOHSATHE BEKTOPHOTO M CKAJIAPHOIO MOJIS, MOTOKA U IIUPKYJIS- OIK-2.2 Tect «DneMeHTBl BEKTOPHOTO
ITUF BEKTOPHOTO TOJISI, METOABI MX BRIYHCICHHUS ' aHAITN3a
Tectbl «O0bIKHOBEHHBIE TH(de-
TIOHATHE OOBIKHOBEHHOTO An(depeHnnanisHoro ypaBHEeHuS, €ro OIIK-2.2 pEeHIMANBHBIC YPABHEHUS,
pelIeHus, METO/Ibl PEIICHUS Pa3IUYHBIX THIIOB YpaBHEHUH ’ «Jluneitasie qudhepeHnmab-
HBIE YPaBHEHUS 11-TO MOPSAKA
Tectol «Hucnossie psasl. [pu-
3HAKH CXOJUMOCTH TIOJIOKHU-
MOHSATHE YHCIIOBOTO PsAla W €ro CXOJUMOCTH, HMOHATHE (DYHK- TENBHBIX PAIOBY,
IIHOHAJIBHOTO Psijia, pa3iokeHne (PyHKIUH B CTETICHHBIE PSIIBbI U OIIK-2.2 «3HaKo4YepenyIOIUecs PsAbL.

Dypse

CreneHHble psiibly,
«Paznoxenne GpyHKIMU B CTE-
neHHoil psa. Paasl @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, HAXOXKICHHUE PHPOBAHHE
BBIUETOB

«Psn Jlopana. 3onupoBaHHbIE
0co0ble TOUKH. Ber4eTs»
Tectsl «OCHOBHBIE THIIBI ypaB-
. N HEeHUIl MaTeMaTuieckoi (uzn-
OCHOBHBIC THIIBI YPABHEHUIH MaTEeMAaTUYECKOHN (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 JEHCTBUTEIHHON IMepeMeHHON -2. o
e OBa 10 OJTHOM JeHc €JIbHOW TIEPEeMEHHO OIIK-2.1 A MCHHOMD p
b
3ammra pacdeTHoOro 3agaHus 1
(3agaun Ne7-8)
KonTponbsHas pabora
N «DyHKIIMU HECKOJIBKHX Mepe-
muddepeHunpoBaTth (QYHKIUIO HECKOJIBKUX JCHCTBHUTEIBHBIX OIK-2.2 MCHHBI)
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, BBIYHC- OTIK-2.2 3amuTa pac4eTHOTrO 3agaHus 2
JISITh IUPKYJIBIITIIO BEKTOPHOTO TIOJIS ) (3agaun Ne9-10)
KonTponbsHas pabora
«Anddepennnaipabie ypaBHe-
pemaTh OOBIKHOBEHHBIE AW (epeHInaTbHbIe YpaBHEHUS paz- OIIK-2.2 Anddep sy yp
JMYHBIMU METOJJAMH ’ ’
A 3amura pacyeTHOro 3aJaHus 2
(3amaum Ne3-5)
N KonrponbsHast padota «Psiabm»
uccle/oBaTh Ha CXOAMMOCTh YHWCIOBOW psiJl, PacKia/ibIBaTh OIK-2.2 3aMIHTA PACHETHOrO KA 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 OTIEPAlHOHHBIM 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)»

mudhepeHIanTbHOe 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 oneHoO4YHbIX cpeacTB. Illkana u kpuTepun oneHUBaHUSA

Tect «MaTpuubl. Onpeaeaurenau. CucreMbl JMHEHHBIX YPABHEHU D)

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

1.  JlmaroHaybHOM SIBJISETCS MaTpULIa
a dyp a3 0 a, a; a, 0 0 a, 0 0
a)| 0 ay ap|;0)|ay 0 ap|;B)lay ap 0 |;0)] 0 ay 0

0 0 as ay; ayp 0 az; dzp diz 0 0 aj
2. [To6ounyIO ArIaroHANb KBaIPATHON MATPUIIBI A = Hai/H MopsiIKa 7 00pa3yroT AIEMEHTHI

a) a1y, Agps s yy s 0) Q1> A ytseees s
B) 1,015, a5 D) Qs Qs ey -

3. Ecuu K 3IeMeHTaM OHOTO U3 CTOJIOLIOB ONpPEAeTUTENS MPUOABUTH COOTBETCTBYIOIINE
3JIEMEHTHI JII00OTO APYTroro CTojI01a, YMHOKEHHBIC Ha (DUKCHPOBAHHOE YHCIIO, TO
a) OTpe/IeNNUTeNb CTAHET PaBHBIM HYJIIO;
0) onpenenuTens HE U3MEHHUTCS;
B) ONPEICTUTEh IOMEHSET 3HaK Ha MPOTHBOIOIOXKHBIH;
T') BECh ONPEICITUTENh YMHOXKHUTCS Ha 3TO YHCIIO.

4. Ecmn ABC CTPOKU OMPCACIUTCIIA OAUHAKOBBI, TO
a) OIPENENINUTEb PABEH HYJIIO;
0) ompeenuTeNh PaBEH ANHUIIE;
B) OIMPCACIIUTECIIb ITOJOXKHUTCIICH,
T') OTIPENICUTENb OTPHUIIATEIICH.

5. Ecmm MaTpullbl A u A7 MOpsIIKa 7 B3aUMOOOpaTHBIE, TO UXITPOU3BEICHHE A - A7 paBHO
a) HyJIEBOM MaTpule NOpsAaKa 7 ;
0) MarpuIie opsiAKa 7, y KOTOpO# Bce JIEMEHTHI PaBHHI 1;
B) €IMHUYHON MaTpHIe NOPsAKA A ;
I') AMaroHaJIbHOM MaTpuIle opsaKa 7 .

6.  Pemenue marpuunoro ypasuenus A- X = Bumeer Bu:
a) X=B-A4"; 6) X=A4-B';
B) X=4"B; N X=B"-4.

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




8.  CrynenuaToil ABJISIETCSI MaTpUlla

1 3 -40 5 1 3 -4 0 5

[0 0 -4 0 6; 60 0 0 0 0f
00 0 00 00 2 -4 6
1 3 -40 5 13 0 00

B)[0 0 -4 0 6] nl4 2 -1 0 0
00 1 07 00 0 1 7

9. CucreMa TMHEMHBIX YpaBHEHUN Ha3bIBAECTCSI HECOBMECTHOM, €CITN
a) UMeeT OECKOHEYHOE MHOXKECTBO PEIICHHIA,
0) UMeeT eTMHCTBEHHOE PEIICHHE;
B) MUMEET JBa Pa3JINYHBIX PEIICHMUS;
T') HE UMEET pelIeHUH.

o o o o 6121)61 +6122X2 +...+612nxn :bz,
10. OcHoBHOH MaTpulieu CUCTEMbI IMHCUHBIX YPaBHCHHUU SAB-

A X) + A Xy +...+a,,x, =b

m?o

JICTCA MaTpula:

ajp dpp ... 4y, X b,
Ay Ayy ... Gy X, b,
a)d = R 0) X = ; B)B = ;
aml am2 . amn 'xn bm
ap ap a, | b
_ la a a b
N 4= 21 22 2n | D2
aml am2 vee amn bm

11.  Ilpu pemeHun cUCTEMbI TUHEHHBIX YpaBHEHUI MeToq0M ["aycca HeoOX01uMo
a) TPAaHCIIOHUPOBATh OCHOBHYIO MaTPHUIly CUCTEMBI;
0) HaliTH MaTpUIly, OOPATHYIO K OCHOBHON MaTpUIIE CHCTEMBI;
B) MPUBECTU PACUIMPEHHYIO MaTPUILy CUCTEMBI K CTYIIEHUaTOMY BUY;
') YMHOKUTH OCHOBHYIO MaTpPHUIly CUCTEMBI Ha CTOJIOEI] CBOOOIHBIX UJIEHOB.
12.  Cucrema m nMHEWHBIX YpaBHEHHUH C /I HEM3BECTHBIMH UMEET €IMHCTBEHHOE PEIlICHUE, eCIN
a) rang A #rang A;0) rang A=rang A=n;
B) rang A=rang A<nm, r) rang A=rang A>n,

rne A 1 A — COOTBETCTBEHHO OCHOBHAS U PACIIMPEHHAS MATPHIBI CHCTEMBI.

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

TecT «J1eMeHTHI BEKTOPHOMH a1re0pbl M AHAJTUTHYECKOH reoMeTpun»

Tect cocrout u3 12 Bonpocos. Bpems BoinmosHeHUs 15 MUHYT.



[Ipumep BapuaHTa Tecra:

1.

BexTophs! Ha3bIBAIOTCS KOJTHHEAPHBIMH,
a) €CIIM CYILECTBYET MpsiMasi, KOTOPOU OHU MapajlieIbHbI;
0) eciu CyIEeCTBYET MII0CKOCTh, KOTOPOUW OHU TapaljIeIbHBI,
B) €CJIM YroJl MEeXIy STUMU BEKTOpaMH paBeH 90°;
T') €CJIM BEKTOpa JiexKaT Ha IEPECEKAIOIINXCS MPSAMBbIX.

—_—

Ecom A=(x,,y,,z;)) u B=(x,,y,,2,), TO KOOPAHHATBEl BEKTOpa AB ONpPEAEHAIOTCS
bopmynamu

6) AB =1{x, —=X;, ¥, = y1. 2, — 21}

B) AB ={x, X, ¥, 3.2, 2}

- 2 2 2

r) AB = {(xz —x) (V=) (2~ 2) }
OpTOM BCKTOpa Zl Ha3bIBACTCs

a) BEKTOp, KOJUIMHEAPHbIil BEKTOPY d ¥ 0IMHAKOBO HaNpaBJICHHBIN C HUM;

0) enMHUYHBIH BEKTOP, KOJUTHHEAPHBIH BEKTOPY a;

B) €IMHMYHBII BEKTOP, KOJUTMHEAPHBI BeKTOpy (! M OJMHAKOBO HAMPABJIEHHbIH ¢ HUM;

F) e,HHHH‘{HLIﬁ BEKTOD, KOHHI/IHeapHHﬁ BCKTODY adu MMPOTUBOIIOJIOXKHO HaHpaBJ’IeHHLIﬁ C HUM.

Ecmm g = {x, v, z}, TO pa3jIoKeHHe BeKTopa d 1o 0a3ucy i, j, k WMMeeT BUJIL:
a) a=i+j+k;
0) a=xi+yj+zk;
B)d=xi—yj—zk;
da=x*i+y*j+z°k.
BexTopsl @ ¥ b OpPTOrOHANBHBI TOT/IA U TOJBKO TOT/Ia, KOTIa
a) UX CKaJSIPHOE MPOU3BEACHUE MTOJIOKUTEIHHO;
0) UX CKaJIIPHOE MPOU3BEICHHUE OTPUIATEIHHO;

B) UX CKaJISIpHOE MPOMU3BEICHUE PABHO HYJIIO;
T') UX CKaJISIpHOE MTPOU3BEICHNE PABHO €AUHHUIIE.

BekTopHBIM POU3BE/ICHUEM BEKTOpa d Ha BEKTOP b SIBISICTCSI BEKTOP C , JUTMHA KOTOPO-
ro paBHa

a) MJIOLIAAN KBaJpaTa cO CTOPOHOI |c7 | + ‘b

9

2

0) mIoIIaay MPSIMOYTOJIbHIKA CO CTOPOHAMH, PABHBIMH |67 | u ‘b

B) IUTOILIA/IU TPEYroJIbHHUKA, TOCTPOSHHOTO Ha MPHUBEIECHHBIX K 00IIEMY Hayaly BeK-
Topax @ u b .

r) IUIOMIAAN TapajuiesiorpaMMa MOCTPOSHHOTO Ha MPUBEIEHHBIX K 00IeMy Hadamy
BeKTOpax @ u b .

Bekrop a = {x,, y,, z, | KOJUTMHEapeH BeKTOpY b = {xz, V2, 22}, eciu

X z X z
Xy Vo 2y Xy, Vo Zp
. Xy Y1 2]
B) x1XZZJ’1J’2=ZIZza r)_:__:__‘
X2 by Zy

Eci BEKTOpbI G, b 1 ¢ 3aj[aHbl CBONMH KOOPJIMHATAMH G = {x,, V1, 2, }» b ={Xs, V1,2, }
, C= {x3, V3,23 }TO CMeEIIIaHHOE MPOM3BEICHHE BEKTOPOB d , b , € ompenenseTcs Gopmy-
b ()74



a) (a, b, ¢)=xX,X3 + Y1V,V3 + 212,23

0) (a, l;a )=(x;+x,+x3)- (¥ + ¥+ ¥3) (7, + 2, +23);

Xy Vo I XN 7
B)(aa ba E):xl yl Zl 5 F)(aa ba E):x2 yZ Z2 .
X3 V3 Z3 X3 V3 Z3

VpaBHeHHE TUIOCKOCTH, Tpoxojsiieii yepe3 touky M (Xy, Vy,Zp) TNEPHCHAUKYISPHO
BEKTOPY N = {A, B, C }, HMEET BU/I:

a) A(x+x,)+B(y+y,)+C(z+2z))=0;

6) A(x—xy)+B(y—yp)+C(z—-2)=0;

B) A(x—xy) +B(y—y,)+C(z—2)) +D=0;

) A(x—xy)+B(y—y,)+C(z—2zy)—D=0.
10.  TIlycTs nBe mIOCKOCTH 77; U 77, 3aJaHbl OOIIMMH ypaBHEHHSIMU:

VYcnoBue napajuienbHOCTH TIOCKOCTEH UMEET BU/I:

A B
) B GGy 44 BB+ CC, =0
4, B, G,
B)ﬁ+ﬂ+Q:0;F)A1A2=BlBZZC1C2'
4, B, G

I1.  Tlycre npsimast L mpoxoaut yepe3 aBe Touku M (x,, v, z,) 1 M,(x,, y,,z,). Torna ee
YpaBHEHHUE UMEET BUI:

X=%H _V=h _ 274

a) ;
Xo =X Vo=V 27 %
X—-x Y-y z-z.
6) 1 _ 1 _ L
Xy %) 23
)x_xl YN _Z2—-7 .,
- - 9
X=X, Y=Y Z—2
X—Xx - z—z
r) Ly XA L=0.
Xo=X1 W=V Z—Z

B

12.  Ilycts npsiMble B IPOCTPAHCTBE L, n L, 3a1anbl CBOMMHM KAHOHUYECKUMU YPABHECHUAMU
X=X Y=V Z2—Z X=Xy Y=Yy, Z2—2,
L : = = , Ly = = .
L my ny [ my n,
VYcioBue neprnesIuKyIIpHOCTH MPAMBIX L, U L, UIMEET BUI:

a) l,-l,=m; -m, =n,-n,;0) Z—l+ﬂ+ﬂ=;
2 My
B), -, +m;-m, +n, -n, =0;r)l—1:ﬂ:ﬂ.
2 My M
[To pe3ynbraTaM TECTUPOBAHMSI BHICTABIISIETCS:
— 4 Gaia, eciiu IPaBUIIBLHO BBITIONHEHO He MeHee 90% 3amaHuid.
— 3 Gauta, eciii IPaBUIILHO BBITIOJIHEHO HE MeHee 75% 3a1aHuif,

— 2 0a, eciii IPaBUIILHO BBITIOJIHEHO HEe MeHee 50% 3amanmii



Tecr «IIpenen u HenpepbLIBHOCTL PYHKIMID)

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

1.

Ha muoxectBe X 3anmana QpyHKIus y = f(x), €Clu KaXIOMY YUCITy X U3 IPOMEXyTKa X
10 HEKOTOPOMY 3aKOHY f IOCTaBJIEHO B COOTBETCTBUE

a) XoTs OBbI OJTHO 3HAYCHUE Y

0) HU OJTHOTO 3HAYEHUS ) ;

B) €IMHCTBEHHOE 3HAUYCHUE Y ;

r) 6ECKOHEUYHOE MHO>KECTBO 3HAYCHUH y .

Yucno a HaspiBaeTcs mpeaenoM GyHKIuu f(x) mpux — +oo, ecnu uist Jrobdoro £ >0 cy-

MIECTBYET Takoe Yucio M , 94To Juisi BCEX 3HAYCHHH X, Oonbmux M , BHITIOJHSAETCS Hepa-
BCHCTBO

)| f(x) < &:6)|/(x)] > &;
B) |f(x)—d <& |[f(x)-da|>¢

Yucno A Ha3bIBaeTCsl MpaBbIM IpenenoM QyHKIUH f(x) B TOUKE X,, €CIU JUIs Jr000u
CXOMAIICHCS K X, TOCIEI0BaTEIILHOCTH {xn}, COOTBETCTBYIOIIAsI TIOCJICAOBATEIHLHOCTD
{ f (xn)} 3HAYCHUH QYHKIUU [ (Xx) CXOOUTCS K A MPH YCJIOBHH

a) DJIEMEHTHI OCIIEA0BaTENbHOCTH {xn}6onbme Xy

0) 271€MEHTBI MIOCIIE0BATEILHOCTH {xn} MEHBIIIE X, ;

B) DJIEMEHTHI TTOCJIEIOBATETLHOCTH {xn }MOFYT ObITh, KaK OOJIbIIIE, TAK M MEHBLIE X, ;

F) QJICMCHTHBI ITOCJICA0BATCIBHOCTH {xn }paBHI)I X -

BTOpBIM 3aMCYaTCIIbHBIM MPCACIIOM ABJIACTCA MPEACIT:

1 N
a) lim (1+—j =0, 0) lim (1+—j =e;
X—>0 X X—>00 X
. 1 ¥ . 1/x
B) lim 1+— :13 F) lim (1+X) =e.
X—>0 X X—>0

Iycts Gynkuuu f(x)u g(x) ompenenensl B 0(X,)=(x, — I, X, + O)— HEKOTOPOH O -
OKPECTHOCTH TOYKH X, 38 HCKJIFOUEHHEM, MOXKET OBITh, CaMOii TOUKHU X, .Ecmu

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

X=X
a) A>B; 6)A= B,
B)A<B; r) A<B.
. a(x)
Ecmn a(x) ~ o(x) u f(x) ~ f(x)Opux —> X, U CymecTByeT npejaen lim B0 TO CY-
X=X X
[IECTBYET U Mpeaes
a) lim oy (x)- f,(x); 6) lim 4.,
X=X X=X, ,Hl(x)
B) lim o, (x)+ S,(x); r) lim m
X—>xg X=X al(x)

ITycts a(x) — 0 mpux — X, . Beibepere cooTHOLIEHHE, KOTOPOE He SIBISIETCS SKBUBAJICHT-



HOCTBIO:
a) sina(x)~a(x);0)tga(x)~a(x);
B) cosa(x)~ a(x);r) arctg a(x) ~ a(x).

8. Touka X, Ha3bIBae€TCS TOUKOW pa3phiBa C KOHEYHBIM CKaYKOM (QYHKIMU f(x), €clu
a) lim f(x)= lim f(x)
x—>x9+0 x—>x¢—0
0) lim f(x)= hm f(x)
x—>xy+0
mefm—Mum#ﬂw
X—>Xo+
r) lim f(x) ;t hm f(x) f(xy).
X=X+

9. [Tycte Qynkuus f (x) HEIpEepbIBHA Ha OTpE3Ke [a,b], npuueM f(a)=A4, f(b)=1B.
[Tycte manmee C— moboe umcio, 3akimoueHHOoe Mexny A u B . Torma Ha oTpeske [a,b]
HaliieTcs Takas TOYKa C, 9TO

a) f(e)=a; 6) f(c)=C;
B) f(c)=b; 1) f(c)=0.
10.  Cornacho nepBoii Teopeme Beliepmitpacca, ecnu GyHKIus f(x) onpeneneHa U HEMPEPhIB-

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 {x,,} Ha3pIBaeTCsI OECKOHEYHO OOJIBIIOHN, €CIN I JII000r0o MOI0KH-

TeJIbHOTO uncia M cymecTByeT HoMep N , TaKoif, YTO BCe WICHBI MOCIEI0BATEIBHOCTH C
HOMEpaMH, OONBIIMMH N yIOBIETBOPSIOT HEPABEHCTBY:

a) |x,|>M; 6) |x,|<M;

B) [r,|=M; 1) x,

12, Tycre mpux —> X, a(x) u f(x) ABIAIOTCS GECKOHEUHO MANBIMH (yHKIHSAMH. DyHKIHH

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

2 1im 2 Z0. 6 1im 2X .
X=X ﬂ(x) x—>x, ﬂ(x)

5) lim 2 _ oo, r 20 _
ox fx) Blx)

Ilo pe3ynomamam mecmuposanusi 8bICMasasemcsi.
— 4 Ganna, eciii MPaBWJIBHO BHITIOJHEHO HE MeHee 90% 3amaHuii.
— 3 Oauia, eciii IPaBUIILHO BBITIOJIHEHO HE MeHee 75% 3a1aHuif;

Tect «IlonsiTue npousBoaHoii. Haxo:xxnenue npou3BoaHON»

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

1. TTpomssommoit GpyrkImmy y = f(x) B TOUKE X, HA3BIBAETCS MPEJEN (€CIH OH CYIIECTBYET):



Ax
a) lim —; 0) lim ﬂ;
Ax—0 Ay A0 Ax
Ax
8) lim = n lim Y
Ay—0 Ay Ax—0 Ax

Ecnm ¢pynkius y = f(x) nmeer B Touke X, MPOU3BOAHYIO, TO OHA paBHA [, TOAE @) —
a) yroJ HaKJIOHa KacaTenbHOU B Touke M (0, 0)) k ocu Ox ;
0) yroi HakJIoHa KacatesbHOM B Touke M (X, f(X,)) k ocu Ox ;
B) yroJ1 HaKJIOHA kacaTtenbHou B Touke M (0, 0)) k ocu Oy ;

T) yroJ HakJIoHa KacatensHol B Touke M (x,, f(x,)) k ocu Oy .

Juddepenumanom pyHkuuu y = f(x) B TOUKE X Ha3bIBACTCS
a) dy = a(Ax)Ax; 0)dy = A+ Ax;
B)dy = AAx; r) dy = AAx + a(Ax)Ax .
Bribepere HeBepHOe paBEHCTBO:

a)(a’) =a"Ina;06) (cosx) =-sinx;
B (Y =e; 1) (log,x) =—.
X

BriGepeTe BepHOE PaBEHCTBO:
a) (chx) =shux; 0)(sinx) =—cosx;

r) (arccosx) =

B) (arcctgx) = !
1 I—x

;
2
Ecnu Ha npomexxytke X ompezaeneHa GyHKuus y = f(x) ¢ MHOXKECTBOM 3HaueHu# Y , a
Ha MHOXXeCTBe Y ompeneneHa GyHKuus z = g(y) ¢ MHOXKECTBOM 3HAU€HUH Z, TO CIIOXK-
HasiQYHKIUSOT MEPEMEHHON X UMEeT BU/I:

a) z=g(f(x);0)z=g(y) f(x);

B) 2= f(g(»))i 1)z = ?Ey ;

DyHKIMSA Ha3BIBAETCS BO3DPACTAOIIEN HA TPOMEKYTKe X , €Cu IS JHOOBIX 3HAYEHHUi
X;, X, € X CIPaBeIIUBO:

a) x; <x, = f(x)<f(x):0) x; <x, = f(x)> f(x,);
B) x; <X, = f(x)=f(x)0) x;=x, = f(x)=f(x,).

[yctes must GyHKIUA y = f(x) Ha MHOKECTBE €€ 3HaYeHWH ) CyIIecTByeT OJHO3HAYHas,
CTPOTO MOHOTOHHAsI ¥ HenmpephiBHAsI oOpaTHas pyHkuus x = @(y). U cymectByeT npous-

Bomnas f'(x,)#0, 1o

a) ¢'(ye) = f'(x0); 6) ¢'(yg) =—1"(x0);
TSN SN S
B) 9'(yo) o0 ;) 9'(yo) 700)
Jlorapugmuueckas HpomBo;[Ha;I ¢bynkuun f(x) uMeeT BHUI:
/! (X)

a) (Inf(x)))' = ;6) (Inf(x)))' =

f x)




10.

1.

12.

B) (inl (Ol = /(o) 30) (ol oy = L)

fx)
[Tpou3BoaHAs /1 -TO MOPAIKA UMEET BUI:
Q) ' =) 6y =():
5) y® :(y(n—l))'; by :(yn)'.

Ilycte ynkmun x=@(¢), y =w(t) omnpexneneHsl U auddepeHIpyeMbl Ha HEKOTOPOM
npoMexyTke 7', ¥ mycTh X — MHOXECTBO 3HAUCHUN QyHKIHH X = @(t), mpudem @'(t) # 0

na T . Toraa npou3BogHAs CIOKHON GyHKIEE ¥ = (@ ' (x)) BEIpaXaeTcst HOPMyIIOiL:

() NA0)

a) y'(x) =22 6) ¥'(x) =
(t)t(p(x) ()tw(x)
40] : [740]

B) )'(x) = O’ r) y(x) = o0

Bribepure BepHOE PaBEHCTBO:
a) dx= f'(x)dy;0) dy= f'(x)dx;
B) dx = f(x)dy; r)dy = f(x)dx.

[To pe3ynbTaram TeCTUPOBAHUS BBICTABIISIETCS:
— 4 Ganna, eciii MPaBWJILHO BHITIOJHEHO HE MeHee 90% 3amaHuii.
— 3 Gauta, eciii IPaBUIILHO BBITIOJIHEHO HE MeHee 75% 3a1aHuif,

Tect «IIpunoxenusi 1udpdepeHUATBHOTO UCUM CICHU DY

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

1.

I'eomerpuueckn Teopema Pepma o3Hadaer, 4to eciau aAudepeHnrupyeMas B TOUKE X,

¢ynkuus f(x) uMmeer B 3TOM TOYKe HauOOJbIIEe WIM HAUMEHbIIee 3HAaYeHUE, TO B TOUKE

(X0, f(x0))
a) KacaTenpHas K rpaduky pynkuuu f(x) mapamwiensHa ocu Ox
0) xacarenbHas K rpaduky GyHkun f(x) napamiensHa ocu Oy ;
B) KacaresbHas K rpaguky ¢pyHkuun f(x) mepecekaer ocb Ox moj yriaom 45°;
') HE CYIIECTBYET.

Teopema Ponas. Ilycts Ha oTpe3ke [a, b] ompeneneHa Gynkmus f(x), npuuem: 1) f(x)
HenpephIBHA Ha [a, b]; 2) f(x) muddepenuupyema Ha unTepBaie (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) cymecTByeT Toukac € (a, b): f'(¢)=0;

T) cymiecTByet Touka ¢ & (a,b): f'(¢)=0.

Teopema Komm. [lycte ¢pynkiuu f(x) u g(x) HempepbIBHBI Ha[a,b] u nuddepenim-
pPyEMBI Ha (a, b), npuueM g'(x)# 0. Torga cymecTByeT Touka ¢ € (a, b) TaKas, 4To

2 10~ f@ =L (ba); 6) f®&) - f@) =L gt)-g()];
g'(c) g(c)



Mf@—ﬂw—ﬁ;k@ g@): - @°T;b@ 2(@)].
4. OTHOH.[CHI/IC (x) HAa3bIBACTCA HGOHpeIIeJIeHHOCTLIO ]31/1[[3,f HpI/I X—>da 5 €CJlIn
g(x 0

a) pyakun f(x)u g(x) — OECKOHEYHO MaJble B TOUKE X =a ;

0)pynkuuu f(x)u g(x) — OGecKkoOHEeUHO OONbIINE B TOUKE X =4 ;

B) pyHKmu f(x)u g(x) HE OrpaHHMYEHBI B HEKOTOPOU OKPECTHOCTU TOUKU X = d ;
r) dynkuun f(x)u g(x) orpaHUYeHBl B HEKOTOPOM OKPECTHOCTH TOUKH X =a .

5 OO6mmwmit unen hopmyasl MakinopeHa uMeeT BU/I;
) (n) (n) (n)
0l Q . S0 Ly SO L MO
n! n! n! n!
6. ®opmyna Maknopena ¢ o0uum wieHoM B ¢popme [leano mia pynkuun y =sin x :

23 2n
. x° X X
a) sinx=x——+—+...+ (=)' =—+ o(x") ;
20 3! n!

3 5 2n-1
. X X n-1 X 2n
O)sinx=x——+—+...+(-1)"" —+o(x"");
) 375 =D 1 (x™)
2 4 2
B) sinx=1-"+% 4 A DT =—ro(x™);
20 4 (2n)!

3 5 2n—1

X n—1
I sinx=x——+—+...+
) 3 s D Qn-1)!

7. Ecmu ¢pyakmus f(x) nuddepenmupyema va (a,b) u f'(x)>0 Vxe(a,b), 10 f(x)
a) yoeiaet Ha (a, b) ;

+o(x*).

0) He yObiBaer Ha (a, b);
B) MOCTOSIHHA Ha (a, b) ;
T) ¥ BO3pacTaeT u yoniBaer Ha (a, b) .

8. Touka X, Ha3pIBaE€TCS TOUKOU JIOKATHHOTO MUHUMYMa QyHKIUHU f(x), ecinu
a) EI5>O| V xeu(xy,d): f(x)<f(x);
6) 36>0| Vxeu(xy, 6): f(x)> f(xy);
B) 35>0| YV xeu(xy,d): f(x)=[f(x);
1) 36>0|Vxeu(xy,d): f(x)# f(x).
9. Eciu X, sABJIseTcs TOUKOM skcTpemyma GyHkuun f(x) u cymectyer f'(X,),To Heob-
XOJIMMO, YTOOBI
a) f'(x))>0; 6) /(%) <0;
B) f(%)=0; 1) f(xp)=1.
10.  TI'paduk ¢pynkumu y = f(x) umeer Ha unTepBasie (a, b) BBITYKIOCTh, HAPABICHHYIO BBEPX,

eciu
a)kpuBasi y = f(x) pacrojo)XeHa BbIlIe 000! KacaTelIbHOM, TPOBECHHOH K Hell;

0) kpuBasg y = f(x) pacrmonokeHa HIKe JTF000H KacaTeIbHOU, TPOBEICHHOW K HEl;
B) KpuBast y = f(X) HepeXxomuT C 0JJ0M CTOPOHBI KacaTelbHOM Ha APYTYIO CTOPOHY;
) kpuBas y = f(x) coBIaiaer ¢ KacaTeIbHOM.



11.  Ecmu pynkuus y = f(x) uMmeeT Ha uHTEpBaNe (@, b) HEOTPHIATEIHHYIO BTOPYIO ITPOM3BO/I-
Hyto f"(x)>0,TO
a) To rpaduk 3Toi GPyHKIMHU Bo3pacTaeTHa(a, b) ;
0) To rpaduk dToi PyHKIIMU YObIBacTHA (a, b) ;
B) TO rpaduk 3Toi pyHKIIMM MMeeT Ha (@, b) BBIMYKIOCTh, HANIPABJICHHYIO BHU3;
T) TO rpaduK 3ToH PyHKIMK MMeeT Ha (a, b) BBITYKIIOCTh, HAITPABJICHHYIO BBEPX.

12. Tlycre gyHKIus y = f(Xx) MMeeT BTOPYIO MPOM3BOAHYIO B HEKOTOPOH OKPECTHOCTH TOYKH
X, . Torna rpaduk ¢pynkuun y = f(x) umeer neperu6 B rouxe M (x,, f(x,)), ecnu
a) B Mpefiesiax yKa3aHHOW OKPEeCTHOCTH f"(x) MMeEeT pa3Hble 3HAKHU CJIEBA M CIpaBa OT
TOYKH X ;
0) B mpezenax yKa3aHHOW OKPECTHOCTH f"(x) MMeeT OJMHAKOBBIC 3HAKHU CJIEBA U CIIpa-
Ba OT TOYKH X ;
B) B IpeJieNiaX YKa3aHHOW OKPEeCTHOCTH f'(x) WMeeT pa3Hble 3HAKU ClIeBa M CIIpaBa OT
TOYKH X ;
T) B IIpeenax yKazaHHoU okpectHocTH f"(x)=0.
[o pe3ynbpTaTtamM TeCTHPOBAHUS BBICTABIISIETCS:
— 4 Ganna, eciii MPaBWJILHO BHITIOJIHEHO He MeHee 90% 3amaHuii.

— 3 Gayna, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;
— 2 0a, eciii IPaBHIILHO BBITIOJIHEHO HEe MeHee 50% 3amanmii

Tect «Heonpenenennblii uHTEerpaja. OCHOBHbIE MeTOAbl HHTETPUPOBAHUSD)

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

1. HeonpeneneHHBIM HHTETPAJIOM OT GYHKUUU y = f(x) Ha3bIBaeTcs
a) COBOKYITHOCTh BCEX MEpPBOOOpa3HbIX PyHKIUHU f(X);

0) COBOKYITHOCTb Bcex auddepenunanos GyHKuuu f(x).
B) OJIHA U3 TIEpBOOOpa3HbIX QYHKIUH [ (X);
r) muddepernman GyHKIun f(x).
2. OTMeThTE BEPHOE YTBEPKICHUE:
a)[af(x)dx = [ f(x)dx;
6) [ f(ax +b)dx = F(ax +b)+ C;
B) [ f(x)-g(x)dx = [ f(x)dx- [ g(x)dx;
D[+ g@)dr = [ f(0)dx £ [ g(x)dx .

3. Ilycte F(x) — nepBooOpaszHast st GyHkuuu f(x) Ha mpomexytke X . [lisg Toro utoOs
npyras ¢pynkuus O(x) Obuta mepBooOpazHONLIA f(x) Ha MpOMexyTKe X , HeOOX0IUMO U

JOCTaTOYHO, YTOOBI CyIIecTBOBasIA moctosiHHass C, Takas 4To
a)®d(x)=F(Cx); ©0) (x)=C-F(x);

B) D(x)=[F(x)]"; 1) ®(x)=F(x)+C.
4. Ecnu cipaBeyinBO paBEHCTBO I f(x)dx =F(x)+C, 10

a) F(x) = f(x); 0) F(x)=f"(x);



10.

1.

12.

B)F'(x)=—f(x); 1) F'(x)=7(x);

BriOepere HeBepHOE PaBEHCTBO:

a)I d)zc =tgx+C; 0) J‘axdx:iJrC;
cos” x Ina
dx dx
B) | —=Inlx|+C; r =arctgx +C.
)'[ X | | )'[1+x2 &
Bri6epeTe BepHOe paBeHCTBO:
a) Icosxdx =—sinx+C; 6)_[ dx2 =arcsinx+C;
1+x
a+l
B)I@IIHX+C; r)J.x“dx=x +C.
X a+l

Eciu x =¢(t) — HenpepsiBHO nuddepeHuurpyemas GyHKIus, To Gpopmyna 3aMeHbl mepe-

MEHHOW B HEONPECIEHHOM HHTErpaie .[ f(x)dx umeer BUA:

a) [ f(x)dx = [ flo0) @'(D)dt;  6) [ f(x)dx = [ fo(2)) dt ;

B) [ /(x)dx = [ f(o(0) p(0)dt ; [ fde = £(0) 9'(t)dr
[Tycte pynkmuu u(x) u v(x) — audpdepeHurpyemoie GyHKIUU Ha HEKOTOPOM MIPOMEKYT-
ke X , unyctb Gynkuus u'(x)v(x) uarerpupyema Ha X . Torma BepHO

a) ju(x)v’(x)dx =u(x)v(x)+ ju’(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) - J.u’(x)v(x)dx .
[pu BBIYKCIICHUN HHTETpANIa Ixsin x dx B KauecTBe QDYHKIIUU U HYKHO IPUHSTD:

a) U=x; 0) u=sinx;

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

arcsinx
B unrerpane 'f \/—2 dx iox 3HaK nuddepenimana Hy>KHO BHECTH (DYHKIIHIO:
I-x

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

Br16epute U3 cinenyonmx BapuaHTOB IPOCTEUIITYIO APOOE:

2
X"+ px+q X +px+q
5) Bx+C D Bx* +Cx
X4 px+q X Hpr+q

BribepureBepHOE paBeHCTBO:



a) I 4 dx:A1n|x—a|+C;

X—a

0) I 4 dxz%ln|x—a|+C;

X—a

B)I 4 dx:ln|x—a|+C;
xX—a

r)j A dx=(x—a)*+C.

X—a

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 6a, eciii MpaBUIILHO BBITIOJIHEHO He MeHee 50% 3amanuit

Tect «Onpenenennblii uHTerpaJa. @opmysna Herworona-JleiiOHuma»

Tect coctout u3 12 Bonpocos. Bpems BeinonHeHus 15 MUHYT.
[Ipumep BapuaHTa TecTa:

1.

WuterpanpHoit cymmoit uist pyHKmu f(x) Ha OTpe3ke [a, b], COOTBETCTBYIOIIIEH TaHHO-

My pasOMEHHUIO ¥ BHIOOPY MPOMEKYTOYHBIX TOUEK & HA3BIBAECTCS

2) o= f(&)6) =3 f(&)Ax,
i=1 i=l1

B) 0 = Zn:Ax,- ro = Zn:f(x,-)Afi
i=l1 i=l1

[Tycte m; — HauMeHbIIee 3HaUeHUE PyHKIMKM f'(Xx)Ha OTpe3Ke [xH, xi], M ; — nau6osnb-
1Iee 3HaueHue (PyHKIMHN Ha yKa3aHHOM oTpe3ke. Hikueit cymmoii [lapOy Ha3biBaeTCs

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

n n
B) 5§ = ZMl.Axl. r)s = ZmiAx[
i=1 i=1
Ecnn GyHkuust f(x) HenpepbiBHa Ha OTpeske [a, b], TO
a)OHAa MOHOTOHHO BO3pPAacTaeT Ha ’TOM OTPE3Ke;
0) OHa MOHOTOHHO YOBIBAaET HAa TOM OTPE3KE;
B) OHA MHTETPHpYyeMa Ha ’TOM OTPE3KE;
I') OHa HE UHTETPUpYyEMa Ha ITOM OTpE3KE.
Ecnu orpaHnyeHHast Ha OTPE3Ke [a, b] ¢bynkuus f(x) uMeeM Ha 3TOM OTpe3Ke JHIIb KO-
HEYHOE YHCJIO Pa3pbIBOB, TO
a)oHa nuddepeHnupyemana [a, b];
0) oHa UHTErpupyemMa Ha [a, b];
B) OHa HE MHTETPUpyeMa Ha [a, b];

r) oHa onpezeneHanala, b).

Mycts Gynkimu f(x) 1 g(x) UHTErpUpYeMbI Ha oTpe3ke [a, b], a < ¢ < b . Buibepure Bep-
HO€e PaBEHCTBO:



10.

b c a b c b
@) [ f(x)dx = [ f(x)dx=[ f(x)dx6) [ f(x)dx = [ f(x)dx =] f(x)dx
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
CrnipaBeyIBO CBOMCTBO: _f f(x)dx < I g(x)dx, ecin

a a

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

0) f(c)<g(c),rme ce [a,b];
B) f(x)<g(x)Vxe [a,b];

r) f(a)<gla)ynf(b)<g().

Ecmu m< f(x)<M Vxea,b], 10 3 u €[m, M], Taxoe uro,

b
a) [ f(x)dx=p;
b
0) [ f(x)dx=(b—a);

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

b-—a

HpaBI/IJIO 3aMCHBI HepeMeHHOﬁ moa 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

b
r_[f(x)dx .

b B b B
B) [ f(0)dx =] f(p(0) der) [ f(x)dx =] f()g'(t)dt
riep(a)=a, ¢(f)=>.

OcHOBHOI (hOpMYJIOH HHTErPAIBHOTO UCYUCIICHUS ABISIETCS popMya:

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

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

[Ipu BhIUKCIIEHNH UHTETpasIa jxln(l + x) dx ucnoab3yercs popMmyrna UHTErPUPOBAHUS T1O

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



2 dx
11. Breruncnure: I—3
X
/6
12. Beruucnure: jcos3xdx
0

[To pe3ynbTaram TeCTUPOBAHUS BBICTABIISIETCS:
— 4 Ganna, eciii MPaBWILHO BHITIOJIHEHO He MeHee 90% 3amaHuii.
— 3 Gayna, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;
— 2 Gasut, eciu MPaBWIIBHO BBIMOIHEHO He MeHee 50% 3amaHuid.

Tect «PyHKIMH HECKOIBKUX IEPEeMEHHBIX, AU pepeHpoBanne»
Tect cocrout u3 12 Bonpocos. Bpems BoinosHeHUs: 15 MUHYT.
[Ipumep BapuaHTa TecTa:
1. Jlnsg pyHkmum Tpex mepeMeHHbx u = f(x, y, z)
a) Kaaoi Touke (x, y) MO HEKOTOPOMY 3aKOHY f TOCTaBJIEHO B COOTBETCTBUE €/IMH-

CTBEHHOE 3HAYCHUE Z ;
0) Kax110ii Touke (X, y) MO HEKOTOPOMY 3aKOHY f TOCTaBJIEHO B COOTBETCTBUE OHO

WJIM HECKOJIBKO 3HAUCHUH Z |
B) Kax 10l TOouke (X, ), Z) MO HEKOTOPOMY 3aKOHY f TOCTaBJICHO B COOTBETCTBHE OJI-

HO WJIM HECKOJIbKO 3HAaYCHUH U |
T') K&KI0U Touke (X, ¥, z) 1O HEKOTOPOMY 3aKOHY [ TIOCTaBJICHO B COOTBETCTBHUE

CANHCTBCHHOC 3HAYCHUC U/ .

2. Oo6uacThio onpenelieHns GYHKIUHU JIBYX IMEPEeMEHHBIX z = (X, y) ABJIgeTCs
a) HeKoTopas Touka (x, y);

0) HEKOTOPBINA MMPOMEKYTOK JACHCTBUTEIbHOM ocu OX
B) HEKOTOpasi 00JIacTh AEKapTOBOM Mmiaockoctu Oxy ;

') HEKOTOopasi 001acTh JEKAPTOBOTO MPOCTpaHCTBA OX)z .

3. I'padmkom QyHKIIMK ABYX MEPEMEHHBIX z = f (X, y) SBISeTCS

a) TUIOCKAasi KpUBasi; 0) MpoCTpaHCTBEHHAs! KpUBas;
B) IOBEPXHOCTh;  T) YacTb IJIOCKOCTH Oxy .

4. O -OKPECTHOCTBIO TOUKU M ,(x,, ¥y, Z,) Ha3bIBAETCA
a)OTKPBITBII HHTEPBAN (X, —J; Xy +0) ;
0)OTKPBITHII KpyT paguyca O ¢ LHEHTOM B TOUKe M (x,, y,);

B)OTKPBITHIH IIap paaryca O ¢ UEHTPOM BTOUKe M ,(X,, Vo, Zo)
I') HEKOTOpas 4acTh NpocTpancTBa Oxyz , copepkamas TouKy M ,(x,, yo» Zo) -

5. IMpupamenuem ¢pynknuu f(M) B Touke M, MO NEPEMEHHON X Ha3bIBaeTCs
a) f(xo +Ax, ¥, 20) = [ (X0, Y0, Z0) 5
0) f(xg, o+ Ay, z9) = f(xq5 Yo, Z0) 5
B) f(xq, ¥y, 2o +Az) = [(Xg, ¥, Z0) 3
r) f(xg+Ax, yo + Ay, 2o+ Az) = f(xq, Yo, Z0).
6. IMonubiM npupamenueM yHkuuu f (M) B Touke M , Ha3bIBAeTCS
a) f(xo +Ax, ¥, 20) = (X0, Yo, 20) 5 0) f(xXg, Yo+ AV, z9) = f(Xg, ¥o» Z9) 5



10.

11.

12.

B) f(xg, Yo, 2o +Az) = f (X, 9. 29)s  T) f(xg+Ax, yo+Ay, 2o +Az) — f(x4, Yo, Zy)

YacTtHoil mponsBogHo GyHKuuu f(x,y,z) MO NepeMEHHOH y B TOUke M, Ha3bIBaeTCs

A u A u
a)@zi; 6)@:11111 L;
oy Ay Q&0 Ay
ou A_u ou . Au
B)— =—*—; r)—= lim ——
oy Ax oy A0 Ax

IMonueim quddepennuanom GyHKuuu u = f(x, y, z) B Todke M Ha3bIBAETCs BBIPAKECHUE:
a)A-Ax+B-Ay; 0) A Ax+C-Az;
B) B-Ay+C-Az; 1) A-Ax+B-Ay+C-Az,

Ecmmz = f(x, y).u x=x(u,v), y = y(u, v), TO IPOU3BOHAS CIOKHON PYHKIIHH
z=f (x(u, v), y(u, v))no MEpEMEHHOM U paBHa

0z 0z Ox 0Oz Oy 0z 0z Ox 0Oz Oy
a) — = 6) R i

Oou Ox Ou Oy Ou Ou Ox Ou 0Oy Ov
B)%:a_x_i_a_y’ r)%:a_Z_F%.

ou Ou Ou ou Ox Oy

YacrHast Ipom3BoHAs OT GyHKIMH z = —3x°y* +7y? +7x—3 10 IepeMeHHOi X paBHa

a)z. =—6xy* +7; 0)z. =-6xp" +14y;

B) z. =—6xy* +14y+7; r) z, =-6x.

YacTHas IPOM3BOIHAS OT GYHKIHH z = 2x° Yy —4x” + y+2 110 IepeMEeHHO# y paBHa
a)z), =2x7 +1; 6)z, =2x" —8x+1;
B) z’y=2x3—8x+y+2; )z, =1,

Haiitu muddepenrman dz gpynxuun z = 2x>y +3y°x.

[To pe3ynbraTaM TECTUPOBAHUSI BHICTABIISIETCS:

— 4 Gania, eciiu IPaBUIIBLHO BBITIONHEHO He MeHee 90% 3amaHuid.
— 3 Oauia, eciii IPaBUIILHO BBITIOJIHEHO HE MeHee 75% 3aaHuif,
— 2 0a, eciii IPaBHILHO BBITIOJIHEHO HEe MeHee 50% 3amanmii

Tecr «KacaTeapHasi IJ10CKOCTh 1 HOPMAJIb K NOBEPXHOCTH. YacTHbIE NIPOM3BOIHBIE BHICIINX
NOPSIAKOB. JKCTPEMYMBbI»

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

1.

I'panuenTom GyHKUIUU u = f (x, y)B TOuKe M Ha3bIBAETCSI BEKTOP

a)gradu:a—uera—uj; 6)gradu:@f+@j;
oy  Ox x oy
ou Ou - o

B) gradu=—+—; r) gradu=i+j .
Ox Oy

Eciuz = f(x,y),u y = y(x), To Npou3BojHas cioxkHoi Gpynkuun z = f(x, y(x))no nepe-
MEHHOM X paBHA



dz 0z dy dz 0z 0z

a) == E. Y 6) "=+
dx Oy dx dx Ox Oy

g L0z, 0 dy. nE_&d o d
dx Ox Oy dx dx oOx dx Oy dx

Ecmuz = f(x, y),u x=x(u,v), y = y(u, v), To IPOU3BOJHAS CIOKHON PYHKIUU
z = f(x(u, v), y(u, v)) 10 nepemMeHHOl # paBHA

0z 0z Ox 0z Oy 0z 0z Ox 0Oz Oy
a) —=—"—+_—"— 0) —=— —+——;

Ou Ox Ou Oy Ou Oou Ox Ou Oy Ov
B)%:@_Fa_y; r)gza_z_{_a_z'

ou Ou Ou ou oOx Oy

Jns GyHKUMU JABYX HEpeMEHHbIX z = f(X,y) NPOU3BOAHAs MO HANPABICHUIO BEKTOpa

[ = {cosa, cos i} papa:

0z Oz oz 0z 0z Oz
a)— =—cosa+—cosf; 0)—=—+—;
ol oOx oy ol ox Oy
B)%zﬁcosaﬁgcosﬂ; r)%:cosa+c0s,8_
ol oy ox ol

[TponsBomnas pyHkuu y = f(x), 3a1aHHON HESIBHO ypaBHeHHEeM F(x, y)= C BBIUUCIISICT-
cst o hopMmyIe:

) £ =2 6) /(0=
y y
F! !
B f(0)= -2 D f@=2

HopMasibHBIM BEKTOPOM K MOBEPXHOCTH S , 331aHHO# ypaBHenueM F(x, y,z) =0, B Touke
M , sBnsiercst BeKTOp

ayin = F(My)+F,(M)+F/(M,);

6) 7i = F(M )i +F}(My)j +F.(M)k ;

B)7i = F/(M)i +F}(M)j+F/(M)k ;

r)ii = F(My)i +F(My)j+F(M)k .

KaHoHnueckue ypaBHEHHs HOPMaU K IOBEPXHOCTH S B TOUKE M , UMEIOT BUJ!

) X=X __ Y=Y _ 275 : 6) X=X _ V=Yoo _ 272 :
(M) Fy(My)  FA(M,) F(M,) FM,y) F(M,)
B) x—xO:y—yOZZ—ZO; r) X=X% _ V=Yoo _ 272 .

X0 Yo 2y Fi(M,) F);(MO) F)(M,)

KacarenbHOl MI0CKOCTBIO K IOBEPXHOCTH S B TOUKE M|, Ha3bIBAETCS
a)IUIOCKOCTb, KOTOpast IPOXOJUT Yepe3 TOUKy M ;

0) IIOCKOCTh, KOTOPasi POXOAUT TEPIIEHAUKYISPHO HOPMAJIU K TIOBEPXHOCTH S ;
B) IUIOCKOCTb, KOTOpas MPOXOIHUT Yepe3 TOUKY M , mapaiieabHO HOpMai K HOBEpX-

HOCTH S B 3TOil TOUKE;
I)ILIOCKOCTB, KOTOPAst IIPOXOHT Yepe3 TOUKY M, HEPIEHIUKYIAPHO HOPMAIH K T10-

BEPXHOCTH S B DTOM TOUKE.



9. VYKaXuTe 4aCTHYIO IIPOU3BOJHYIO BTOPOTO ITOPSIIKA!

Oz 0 ( 0z 0(0°z o’z
a) —; 0) —(—j; B) —| == |’ r) >
Ox oy \ Ox oy oy Ox0y
10. CwmemnaHHble YacTHbIE MPOU3BOJIHBIE (DYHKIMM JIBYX MEPEMEHHBIX, OTJIMYAIOLIUECS JIUIIb
nopsiakoM auddepeHnpoBaHms, paBHbI B HEKOTOPOI TOUKE, €CITH OHU
a)OrpaHU4eHbI B TON TOUKE;
0) UMEIOT B ATOH TOYKE Pa3phIB IIEPBOTO POJIA;
B) HEIIPEPBIBHBI B ATOH TOUKE;
') HE OTPAaHUYEHBI B ITON TOUKE.
11.  duddepenunan Broporo nopsaka GyHKuu f(x, y) B UMEET BUJ

2 2 2 2 2 2
a) dzzza_idx2+2azdxdy+a—jdy2; 0) d2z=a—§+2 oz +8_§;
Ox Ox0y oy ox oxoy Oy
2 2 2
B) d2Z=5_jdx2+ o= dxdy+6—fdy2; r) d’z =dx® +2dxdy +dy*;
Ox Ox0y oy
12. L0’z 2
Haiitu P i GyHKIMK z =y~ Inx
xXoy

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

Tect «O0bIKHOBeHHBbIe TU( PepeHIATbHbIE YPABHEHHS
Tect cocrout u3 12 Bonpocos. Bpems BoinmosHeHUs: 15 MUHYT.
[Ipumep BapuaHTa TecTa:
1 BcraspTe npoInyiieHHoe Cl10Bo:
PaBeHCTBO, KOTOpPOE COAEPKUT HE3aBUCHUMBIE BEIIECTBEHHBIE MEepEeMEHHbIC, HEU3BECTHYIO
OJTHO3HAYHYIO BEIIECTBEHHYIO (DYHKIIUIO OT 3THX MEPEMEHHBIX U €€ , Ha-
3bpIBaeTCs nuddepeHImaibHbIM YpaBHEHUEM
a) UHTErpa;
0) MPOM3BOIHEIE;
B) MHTETPUPYIOIINNA MHOKUTEb;
T') IOTEHIIHAJ
2 CewmeiicTBO pemennii auddepeHnnansHoro ypaBHeHus, 3agannoe B Buge d(x, y,C) =0,

Ha3bIBAETCS
a) YaCTHBIM PELICHHUEM;
0) 0OIMM HHTETPAJIOM;
B) 00J1aCTBIO OTpEIEIICHHUS;
r) pemeHueM 3agaun Komm 11t ypaBHEHUS ¢ HA4aJIbHBIMU YCIOBUSIMHU.
3 I'padux yHKIMM, ABISAIONIEHCS pemieHHeM Tu(GepeHIINaTbHOr0 YpaBHEHHs TIEpBOro I0-
psiaKa, Ha3bIBaeTCs
a) UHTErpajbHON KPUBOIL;
0) muddepeHmanbHON KPUBO;
B) n300apoii;
T') XapaKTepUCTHUKOM;
4 Pemenue, rpaduk KOTOPOTO TaKOB, YTO Yepe3 KaKAYI0 €ro TOYKY MPOXOIMUT IO KpaiHen

MEpPE €IIC OAHA Kacarolasics €ro HHTErpajJibHas KpruBasi, Ha3bIBa€TCA

a) YaCTHBIM;



10

11

12.

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

®dynkuus g(x, y) Ha3bIBaeTCs OJHOPOIHON M3MEpEHHsT K OTHOCUTEIBHO NMEPEMEHHBIX X U
y , €CIH TIpH JTI000i# mocTostHHOM A # 0

a) g(Ax, Ay) =g(x, y); 0) g(Ax, y) = Ag(x, y);

B) g(Ax, &) = 2" g(x, »); r) g(Ax, 2'y) = Ag(x, y).
OpnoponHoe ypaBHenue P(x, y)dx+Q(x, y)dy =0 npuBoaWTCsS K YypaBHEHUIO C pasjie-
JISTFOIIAMUCS TIEPEMEHHBIMU C TIOMOIIIBIO MTOJICTAHOBKU

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

B) Y =Zz-X,T/IeZz=Const; r) y=z-x,rnez=2z(x), x=x(y).
Breipaxxenue P(x, y)dx+ Q(x, y)dy Ha3pIBaeTCs NOJHBIM AUPPEPEHIINATIOM, €CITH B 00JIacTH
D cymectByer Takas quddepenmupyemas GyHkus u(x, y), 4T0

82
2) P(x, ) = O(x, ) = ax;‘y . 6) Z—Z 0, ), Z—y _ P(x, »);
0
B) P(x,y)=0(x,y)=u(x,y); 1) Z—u =P(x,y), =0 ).
X oy

HuddepenunanbHoe ypaBHEHHE 2_u dx + Z—udy = 0 paBHOCHJIBHO
x Y

a) du(x,y)=0; 0) Z—udx+du(x,y):0;
X

B) du(x,y)+2—udy:0; r) u(x,y)=0.
y
Pemenue muddepennumansaoro ypaaenus du(x,y)=0umeer BHuJI
0
a) %,y) =C (C = const); 0) u(x,y)=C (C = const);
X
ou(x, y)
B) BTy =C (C = const); T) ln|u(x, y)| =C (C = const).
v
Jlano oxHopoaHoe nuddepeHIalbHOe ypaBHEHUE NIEPBOro mopsiaka: )’ :1+2—x. [Tocne
Xy
MPUMEHEHHS TTOJICTAHOBKU Y = Z - X OHO IPUHUMAET BU]I
a) z'-x':z—i-g; 0) z'~x+z=z+g;
z z
, y  2x ,
B) Zx+z=—4+"; T)zZ=z+—.
Xy z

Vkaxwure T nuddepeHnnanbHoro ypaBHeHus nepsoro mnopsiaka (2x+1)y +y =x
a) C pa3lessIOLIMMUCS IEPEMEHHBIMU;

0) TuHEelHoE;

B) B NOJIHBIX Au(depeHuanax;

T') OJTHOPOIHOE

Pemute muddepenunansHoe ypaBHeHue y' = 6x + 4.



Ilo pesyibmamam mecmupoeanusl 6blICMaesjisiemcs.

4 Ganna, eciy MPaBUIBLHO BBITIONHEHO He MeHee 90% 3amaHuid.
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:

—_—

Juddepenuunansuoe ypasuenne y™ +a, (x)y" P +...+a,(x)y' + ay(x)y =0 HaspBaeTcs
a) HEJIMHENHBIM; 0) OZTHOPOAHBIM;
B) HEOJHOPOJIHBIM; T) B YACTHBIX NMMPOU3BOIHBIX.

(n)

Tuddepennuansroe ypasrerne y") +a, (x)y" ™V +...+a,(x)y + ay(x)y = f(x) HazbIBa-

eTcst
a) HeJIMHEUHBIM; 0) OTHOPO/IHBIM;
B) HEOJHOPOJIHBIM; T) B YAaCTHBIX MTPOU3BOIHBIX.
CoBOKYNHOCTB y,(x), y,(X), ..., ¥,(X), Ha3bIBacTCA CHUCTEMOW JIMHEHHO HE3aBUCHMBIX

GbyHKIMA Ha X , eclu paBeHCTBO &y, (x)+ &, y,(x)+...+ a,y,(x)=0Ha BCeM POMEKYT-

Ke X BBIIOJIHACTCS IIPU YCIIOBUH, YTO

a) CyLIECTBYIOT ACHCTBUTENbHBIE YUCIA ), (5, ..., (, , HE BCE OMHOBPEMEHHO PaBHBIE
HYJIIO;
0) CyIIeCTBYIOT JIeliCTBUTEbHBIEC YUCIA @), &, ..., &, , HE BCE OJJHOBPEMEHHO paBHbIE
eAMHHUIIC;
B) BCE UHCIA &, Qj, ..., O, ONHOBPEMEHHO PaBHBI HYIIIO;
) BCE YHCNA ¢, Ay, ..., O, ONHOBPEMEHHO PAaBHBI CIUHHUIIE.

CoBOKYyIHOCTb y;(X), ¥,(xX), ..., ¥,(x), Ha3bIBAeTCsI CUCTEMOI JMHEHHO 3aBHCUMBIX (YHK-

i Ha X , €ClM PaBeHCTBO «,y;(x)+ a,y,(x)+...+ a,y,(x)=0Ha BceM NpOMEXYTKE X
BBINIOJIHSAETCS IIPU YCIIOBHH, YTO

a) CYILECTBYIOT A€HCTBUTENbHBIE YUCIA &, Q;, ..., &, , HE BCE OJHOBPEMEHHO PaBHbIC
HYJIIO;
0) CyIIECTBYIOT I€HICTBUTEIbHBIEC YUCIA &), Oy, ..., (, , HE BCE OJHOBPEMEHHO PaBHbIC
€AVHHUIIE;
B) BCE UHCIA Q;, &y, ..., O, OMHOBPEMEHHO PABHBI HYIIIO;

r) BCE 4UCla @, &, ..., &, ONHOBPEMEHHO PaBHbI €IUHHILIC

Omnpenenuts BpoHckoro g GyHKUui y, = x?, ¥y, =—2x+1 umeer Bux:
2 2

2) X —2x+1; 6) x —2x+1;
2x -2 -2 2x
2x =2 x? —2x+1

B) ;) 5

-2 2x —2x+1 X

Ecimu ¢pynknun cucremst y,(x), y,(x), ..., v,(x)IMHEHHO 3aBUCHMBI HA OTPE3KE [a, b], TO

a) Wy (x), ,(x),..., ¥,(0)]=0, Vx e[a, b];
0) W[yl(x), Yy(X), ..., yn(x)]E I, Vx e [a, b];
B) W[yl(x), V(X)) ey ¥, (x)] # (), XOTs1 OBl B OJTHOM TOYKE OTPE3KE [a, b];



r) W[yl(x), Vy(x), ..y v, (x)] # 1, X0Ts OBl B OJTHOM TOYKE OTPE3KE [a, b].

7. Ecnu QyHKIMHU CHCTEMBI y,(X), y,(x), ..., y,(x)IMHEHHO HE3aBUCHMBI Ha OTpPE3Ke [a, b],
TO
a) W[y, (x), y,(x), ..., »,(0)]=0, Vx [a,b];
0) Wy (x), y2(x), ... »,(0)]=1, Vx[a,b];
B) W[yl(x), Vo(X)yeis v, (x)] # 0, XOTs1 OBl B OJTHOM TOYKE OTPE3KE [a, b];
r) W[yl(x), Vy(x), ..y v, (x)] # 1, X0Ts OBl B OJTHOM TOYKE OTPE3KE [a, b].

8. Ecnm nuHeHHO He3aBUCHMBIE (QYHKLIUH Y, = y,(X), y, = (%), ..., ¥, = y,(x)Ha OTpe3Ke
[a, b] ABJLIOTCS  PELICHUAMHM OIHOpOAHOro ypasHenual(y)=0, u C,,C,,...,C,
—TPOU3BOJILHBIE KOHCTAHTBI, TO O0IIIee pelIeHNe JaHHOTO YPaBHEHUS UMEET BH/I:

a) y=C,+C,+...+C,; 0) y=Cy(x)-Cyyy(x)-...-C,y,(x);
B) y=1(x)+ 3 (x)+...+ p,(x); Ny=Cyx)+Cp(x)+...+C,y,(x).

9.  Ecmu y,(x) —4acTHOe pelleHne HeoJTHOPOAHOro ypaBHeHus L(y)= f(x),a y(x) — obee
pelIeHre COOTBETCTBYIOIIEr0 OJHOPOAHOrO ypaBHeHus: L(y)=0, To oblueeperieHrue ypas-
HeHus L(y) = f(x) Ha OTpe3ke [a, b] HAMEET BUJ

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

10.  KaxaoMmy OeiCTBHTENBHOMY OJHOKPATHOMY KOPHIO A XapakTepHCTHYECKOTO YPABHEHHS B

00I1IeM pelIeHud OAHOPOJIHOTO YPAaBHEHHS COOTBETCTBYET ClIaraeMoe BUJa
a) Ce™;  6) Cxe™:  BEM(C+Cx); ) MG+ 1O xt ),

11.  Kaxnoil mape KOMIUIEKCHBIX COMPSIKEHHBIX OAHOKPATHBIX KOpHEH A =« *i- [ XapakTepu-
CTHUYECKOI'0 YPaBHEHHUsI B 00ILIEM PEIICHUH OJHOPOJHOTO ypaBHEHUSI COOTBETCTBYET clarae-
MO€ BHJIa
a) C,cos fx+C,sin fx; 0) e”C,cosfx;
B) e“C,sinfx; 1) e™(C, cos fx+C,sin fx).
12.  Pemmts omHoponHoe nuddepennnansuoe ypasHenue )" + y' =0.

[To pe3ynbTaram TeCTUPOBAHUS BBICTABIISIETCS:
— 4 Ganna, eciii MPaBWILHO BHITIOJHEHO HE MeHee 90% 3amaHuii.
— 3 Gaya, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;
— 2 0a, eciii IPaBHILHO BBITTOJIHEHO HEe MeHee 50% 3amanmii

Tect «/IBoiiHBIE HHTErpaJbl. [Ipui1okeHnsi ABOMHBIX MHTETPAJIOB)
Tect coctout u3 12 Bonpocos. Bpems BeinonHeHus 15 MUHYT.
IIpumep BapuanTa Tecra:

1. Cymma Z f(&;,m;) - AS; Ha3pIBaeTCs
i=1
a) UHTETPaJIbHON cyMMO# 17 pyHKIuu f(x,y) B obmactu D ;
0) moAbIHTErpalIbHOM cymMoit uist pyHkuuu f(x,y) B obmactu D

B) MOJBIHTErPATIbHBIM BbIPAKEHHEM;
r) 00beMOM KPUBOJIUHEHHOTO IUITHH]IPA.

2 JIBOWHBIM HHTETrpaioM oT pyHKIMH f(x, y) 1o obxactu D HazbIBaeTcs



a) }lggg,f(é,m) ;6) }%ZA&;

li ,1:)-AS; ;1) li d..
B) llgg);f(é,m) j ,r)g}); ;
3.  Bribepure BepHOE 0003HaUCHHE ABOWHOTO MHTErpaia oT GpyHKuuu f(x, y) 1o obnactu D :

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

B) I=[[f(xyds; vI=[[f()ds.
D D

4  BriOepere HeBepHOe CBOMCTBO ABOMHOIO HHTErpaa:

a) [[#f (x,y)dxdy = k[ f (x,y)dxdy;

0) fj (- g)dvdy = [ ;dxdy-jj gdxdy;

B) ﬁ(f + g )dxdy =D_”fdxdy -L: [[ g dxay;

r) ijDf(x, )dxdy = £ _[[}(x, y)dxdyD + J) [ f(x.y)dxdy, tne D =D, UD,

5 BriGepere BepHOe CBOHCTBO JBOWHOTO HHTETpaja:

a) ﬂ K (x, y)dxdy = k j [ (e, y)dxdy
6) JJ (f + g Jdxdy = ﬁfdxdy+jj dxdy;
) U /g )dxdy = dexdy Jjgdxdy,

H f dxdy
r) j j L vy =
J.J‘ gdxdy
x=x(u,v),
6. dxobuanom byHKIni { (( )) 10 TIEPEMEHHBIM U M V Ha3bIBACTCS OTPEICTUTED
y=yu,v),
’ x! x! !
a) Ju,v) =" Y 6) Ju,v) = ;
u Vv
X y
B) J(u,v)=| ! i) J(u,v) = N .

7  ®opMmyia niepexojia B IBOMHOM UHTErpaie j J X dxdy K IOJIAPHBIM KOOPMHATAM UMEET BHI:
D

a) ”xdxdy: J.J.xp dpdg ;0) ”xdxdy: ”pcosgodpdgo;
D G D G

B) J.J.xdxdy = ”pcosgpp dpdg ;) ”xdxdy = ”p2 cos® pdpde.
D G D G

8.  Ilnomaap TIOCKOM MJIACTUHBI, 3aHUMALOIIEH 00J1acTh D ,BRIUUCIsAETCS 10 hopMyIie

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

B) [[dxdydz;r) [[ f(x)dxdy .
D D



10

11.

12

O0veM Vv  KpUBOJIMHEHHOrO IWIMHApPA, OIPAHUYEHHOI'O CBEPXYy IOBEPXHOCTBIO
z=g(x, y) >0, CHU3Yy IJIOCKOCTBIO z =0 U ¢ OOKOBBIX CTOPOH HMJIMHAPUIECKOH MTOBEPXHO-
CTbIO, 0Opa3yrole KOTOpOoi mapajuieabHbl ocu Oz , a HANPaBISIIOMIEH CIYyXKHUT KOHTYp 00-
nactu D, Beraucnsercs no Gpopmyie:

a) v=[[g(x.y)dx; 6) v=|[[g(x.y)dxdy;
D D
B) v=[[g(x,»)dy; r) v=|[g(x,y)dxdy.
D D
Ecnu obnacte D orpanuuena quHusMH y =2—x, y=0, x=0, TO H f(x,y)dxdy cBomur-
D
Cs K CIEAYIOIIEMY IOBTOPHOMY UHTErpally:
2 2-x 2 2
a) [dx [ f(x,y)dy: 6) [dx] f(x,»)dy;
0 0 0 0
2 0 y o 2=x
B) [dx [ f(x.y)dy; 0 [dx [ f(x,p)dy.
0 2°x 0 0

1 x+1
BbIuncanTs NOBTOPHBIN UHTETPaA Idx J.xdy.
0 0
/2 2
BoerurcnuTes nHTETpal j d (p_[ psinpdp
0 0

IIo pe3yjibTaTaM TCCTUPOBAHUA BBICTABIIACTCA:

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

Tecr «TpoiiHble HHTErpa/bl B 1€KAPTOBbIX, HUIHHAPUYECKHX H C(PpepHYECKHX KOOPAHMHATAX»

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

Jnst Toro yToOBl (YHKIMS TpexX MepeMeHHbIX f(x, y,z) OblJa MHTErpUpyeMa B 3aMKHYTOH

OTpaHWYEHHOU 001acTH V' , TOCTATOYHO YTOOBI OHA
a) ABJISAJIACH BV KOHCTaHTOM.
0) Obu1a HempepbIBHA BV
B) ObLTa HEOTpUIIATENIbHA BV ;
') UMeJia B 00J1aCTU V' 3KCTPEMYM.

Ecim TPOUHOM HUHTETpa ”I f(x, y, z)dxdydz npeobpasyercs 1o dbopmyre
v
b y(x) z(x,y)
J” f(x, v, z)dxdydz = jdx f dy j f(x, y, z)dz , Tonpoekuust o0acTu ¥ Ha MI0CKocTh Oxy
v a  yi(x) zi(x,y)

HUMEET BHI:
a) D={(x,y)| a<x<b, aSySb};

6) D={(x,y) | a<x<b, y(x)<y<y);
B) D={(x,»)| n(x)<x<y,(x), a<y<bl;
1) D ={x, 1) | 7)< x < y(x), 1)<y <y,

O6beM Tena, 3aHUMAIOLIET0 MPOCTPAHCTBEHHYIO 00JIaCTh V ,BBIUUCIISIETCA 11O POpMYyJIE:



a) j”f(x,y,z)dxdydz ;0) ”I,u(x, v)dxdydz ;
4 v

B) I i Ivdxdydz ;T) ff/”dxdydz :

4 DiemenToM oGbeMa B TPOHHOM I I I f(x,y,z)dxdydz naterpane Ha3piBaeTCs
4

a) obnacte V ;

0) bynkums f(x,y,2);

B) 3HAUOK .[” ;

r) mpousBeaeHue qudhepeHnnanos dxdydz .

x=x(u,v,w),

5. Tlpm mepexone K KPUBOJIMHEHHBIM KOOpAMHATAM < ¥ = y(u, v, w), IKoOMaH mpeoOpa3oBaHus

z=2z(u, v, w).

paBeH:
X, X, x, X y z
a) Jw,v,w)=|y, ¥, »[;0) Ju,v,w)=|x" y z;
z, Z., Z, u vow
x, 1 1 xox,ox,
B) Jaw, vy w) =1y, 1iDJwv,w)=ly, »y, ¥,
1 1 z z, z, z,

6. B cdepuueckoii cucteme KOOpAUHAT MEPEMEHHAs 7' — 3TO:

a) yrosl, OTCUUTBHIBAEMBIH OT IOJIO)KUTEIBHOTO Ha- z
npasieHus ocu OX IPOTUB YaCOBOW CTPEIKH; M
0) paccTossHHE OT Hayajga KOOPJIWHAT TO MPOSKIIMH
Touku M Ha maockocts Oxy ;

B) pacCTOSHHE OT Havajia KOOPJIWHAT JI0 TOUKU M ;

f’ -r
r) paccrosiuue MM'. \J’,/ :
x M

7. B HuImMHIpUYECKON cHCcTeMe KOOPAMHAT TPOHHOWM MHTETpal Mpeodpa3yercs K BULY:

a) [[[ £y, 2ydv =[[[ f(x, y. 2)p dpded: ;
v v

6) [[[.f(x.y.2)dV = [[[ f(peosp. psing, z)p dpdpde
v V"

B) I”f(x, v, z)dV = j”f(COS(p, sing, z)p dpdodz ;
14 v

r) J.'[J.f(x, v,z)dV = IIIf(pCOSQ), psing, z)dpd(pdz.
4 v

8. Ecmu V — npousBosbHas MpOCTPAHCTBEHHAS 00JIACTh, TO 00BEM TeJla, 3aHUMAIOIIETO Ty 00-
J1acTh, PaBEH:

a) v= I”dxdydz; 0) v= ”f f (x, Y, z)dxdydz ;
4 4

B) V= ”jxyz dxdydz , r)v= J.J.J. pdxdydz .
v 4



10.

1.

12.

O6vemM V' KpHBOJNMHEHHOTO IMJIMHIPA, OrPAHHMYEHHOTO CBEPXY IOBEPXHOCTHIO
z= f(x,y)>0, cHU3Y TUIOCKOCTbIO z =0 M ¢ OOKOBBIX CTOPOH HWJIMHAPUIECKOH MOBEPX-

HOCTbI0, 00pa3yrolue KOTOpoil mapauieabHbl ocu Oz , a HAMPABISAIOWIEH CIIYKUT KOHTYp 00-
nactu G, BEIYUCIISAETCS 110 popmyIie:

a) V' =[]/ (x,p)dx; 6) V = [[[.£(x, y)dxdy;
G G
B) V = [[ /(x,y)dxdy ; Ny =[xy,
SIxoOuan npgo6pa3013aHH;1 JEKapTOBBIX HpHMoyFOH:HLIX KOOpJAMHAT B c(hepUyecKHe PaBeH:
a) rsind; 6)p;
B) 72 cos0; r)sin 6 .

®opmysbl Iepexoia U3 JIeKapTOBOW CHUCTEMbl KOOPAMHAT B CHEPUUYECKYIO CHCTEMY HMEIOT
BH/I:

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

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

B) x =rcos@sind, y=rsingsiné, z=rcosé;

r)x =rcos@, y=rsing, z=rcosé.
HunmHap 3anaeTcsa ypaBHEHUEM:

a) x>+ y? =R*;

6) z2 = x> +%;

B) z=x>+ y*;

r) x>+ +z2 =R%.

[To pe3ynbraTaM TECTUPOBAHMSI BHICTABIISIETCS:

— 4 Gania, eciiy IPaBUIIBLHO BBITIONHEHO He MeHee 90% 3a1aHuid.
— 3 Oauta, eciiy IPaBUIBLHO BBITIOJIIHEHO HE MeHee 75% 3aaHuif,
— 2 0a, eciii IPaBHILHO BBITIOJIHEHO HEe MeHee 50% 3amanmii

Tect « KpuBoJIMHeliHbIE M NOBEPXHOCTHbIE HHTETPAJIbI»

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

WuTterpanbHoit cymMmmoit oT GyHKUMU z = f(x, y)BOOJIb KpUBOH AB, COOTBETCTBYIOIIEH
BBIOOpPY TOYEK (X;, y;) , HA3BIBAETCSI CyMMa

) S f ()0 S WAL
i=1 i=1

8) S (. v)AL 1) AL
i=l1 i=l1

KpuBoauHEHHBIM HHTETPAJIOM BTOPOTO poja OT GyHKUuH P(x, y) IO KOOPAMHATE X BIIOJb
KpuBON L Ha3pIBaeTcA

lim P(M,)Ax;; im > P(M)Ay:,;
@) lim P(M)Ax;;  6) lim > P(M)Ay;;

B) }iir(l);P(Mi)Axi ; r) /lllir%)lzz; Ax;



(o)

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

AB AB

B) [(f(e)+gCep)dlir) [ f(xy)dl.
AB AB

Bri6epuTe KpUBOMHEHHBINA HHTETPAJ TIO JTHHE TYTH:
a) j P(x, y)dx +Q(x, )dy;6) [ P(x, y)dx;

AB

B) J f(x,y)+g(x.p))dl i) j Syl

x =x(1),
Ecnu xpuBas L 3agaHa nmapaMeTpUUECKMMM ypaBHEHUSIMU { (()) rne a<t<f, 10
y=y),

JUIS KpUBOJIMHEWHOTO MHTETpajia MepBOro poja cripaBeaauBa popmyna:

B
a) [ fxydi = [ fle yWIKOF + [ ©OF de
L a

B
6) [ fCe.yydl = [ flx(@), yOWx'(0)+ y'(©) dt ;
L a

B
8) [ £l = [ fTx), v W OF + [ @)F dr
L a

B
0 [ £yl = fx(@), y(0)] dt
L a

Ecnu kpuBas L 3amaHa B MOJSIPHBIX KOOpAWHATAX ypaBHEHHEM p = p(@) ((”1 <p< (02),
TO JUIS KpHBonHHeﬁHoro MHTETrpaja epBoro poja crpaseiuBa popmyia

a) I Syl = I flpeosp. psingldp:
P2

6>Jf(x V)i = I Vor+ (0 de:
P2

B) j S (e, y)dl = I S P+ (o) do;

r) J f(x,y)dl = j flpcose, psingly p* +(p') do.
4
ITo onpenenenno MOBEpXHOCTHBIM HHTETpal 1-ro poja paBeH

) [[ /ey 2)dS = lim Y f(&.7,.1)AS,
5) E
6) [[ /(e.y.2)dS =1im > £(£.7,.1)AS,
%) =
) [/ (ey.2)dx = lim > £(£m,.v)Ax,
5) =

,V,z)dS =1i wASi.
r)zU;f(x y z) ilil%;

Vkaxure BCPHOC paBCHCTBO
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11

12.

a) [[ £y, 2Hs = jjfxy,z(xywuz (x, )+ 2, (5, y)ddy

()
0) ”f X y,z)dS ”f X, y,z(x,y) \/1+Z (x, y)+z (x,y)dxdy;

($)

B) ”f X y,z)dS _Uf X, y,2(x,y) \/l+z (x, y)+z (x y)dxdy ;

(s) (8)
D) [/ Cer,2aS = [[ £ ey, 21+ 220 p) + 2,7, p)dxdy
(8) (s)

W3meHuTcs nu 3HaK MOBEPXHOCTHOTO MHTErpalia MepBOro poja MpH BeIOOpE OpUEHTAINH
MMOBEPXHOCTHU

VYkaxkute npaBUIbHYIO (GOPMYIy, YCTAaHABIMBAIONIYIO CBSI3b MOBEPXHOCTHBIX MHTErPajOB
IIEPBOTO U BTOPOTO poja:

a) chos adydz + Q cos fdzdx + R cos ydxdy = ”(P +0+ R)dS

) (8)
0) ”dedz + Qdzdx+ Rdxdy = ”(Pcosa +Qcos S+ Rcos 7)dS
) (8)
B) J.dedz + Qdzdx + Rdxdy = ”(Pcosa +Qcos f+ Rcos 7/)dS
(5 ()
T) ”dedz + Qdzdx + Rdxdy = ”J.(Pcosa +Qcosf+R cosy)dV
(8) )

®opmyna Octporpaackoro-I'aycca ycraHaBIMBaET CBA3b

a) MEXy IOBEPXHOCTHBIM MHTETPAJIOM 10 3aMKHYTOW MOBEPXHOCTH M TPOWHBIM MHTETpa-
JIOM TIO TIPOCTPAHCTBEHHOM 00JIACTH, OTPAaHUUYEHHOMN 3TON MMOBEPXHOCTHIO;

0) MeXI1y KpUBOJIMHEHHBIM M IBOWHBIM HHTETPAJIOM;

B) MEX]ly KPUBOJIMHEHHBIMU HHTETPAJIaMH MIEPBOTO M BTOPOTO POJIa;

I') MEX/1y IOBEPXHOCTHBIM U KPUBOJIMHEHHBIM HHTETPAJIOM.

2 3
Ecnu xpuBas L 3anaHa ypaBHEHUEM ) = gx , To nuddepenman qyru paBeH

a) dl =1+ 2x? dx;
0) di =V1+2x* dx;
B) dl =1+4x* dx;

r) dl =v1-4x* dx.

Ilo pesyibmamam mecmupoearnust 6blICMaesjislemcs.

— 4 Gata, ecli IIPaBUJIBLHO BBINOJIHEHO HE MeHee 90% 3amanuii.
9

— 3 Oauia, eciii IPaBUIILHO BBITIOJIHEHO HE MeHee 75% 3aaHuif,

— 2 0aia, eciii IPaBUIIBLHO BBITIONHEHO HEe MeHee 50% 3amanmii

TecT «IJ1eMeHThI BCKTOPHOI'0 aHAJIU3a»

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

1.

Ecin BeKTOp-(GyHKIHMS 7(f) MOXKET OBITh TIpescTaBieHa B Bue #(f) = x(¢)i + y(1)] + z(t)lg ,
10 X(¢), y(t), z(t)— 31O



a) pyHKIMH, CyMMa KOTOPBIX PaBHA BEKTOP-PYHKIMH 7 (¢) ;
0) GyHKIMH, KOTOPBIE ABJISIOTCS KOOPAMHATAMU BEKTOP-QYHKIIUU 7(1) ;

B) 0a3uc JeKapTOBOM CUCTEMBI KOOPAMHAT;
r) pyHKUINHU, OTIpEAETSIONINE HAPaBIeHHE BEKTOP-PYHKIMH 7 (1) .

Eciu BeKTOp-(GyHKIMS 7(¢) MOKET ObITh MpeJicTaBlIeHa B Buae 7 (1) = x(¢)i + y(t)] + Z(t)lg ,
107, j,k—53T0

a) KOOpJIMHATHI BEKTOP-PYHKINHU 7 (1) ;

0) BEKTOPHI, CyMMa KOTOPBIX paBHA BEKTOP-PYHKLUU 7(7) ;

B) 0a3uCHBIC BEKTOPHI IEKAPTOBOM CUCTEMbI KOOPMHAT;

I') BEKTOPBI, CKAJIIPHOE MPOU3BEICHIE KOTOPBIX PABHO BEKTOP-(OYHKIIMHU F(1) .

Ecmt a=ai+fj+yk u F(t)=x(0)i +y(t)j+z()k , To cooTHOmEHHE 1im|17(t) - Zl| =0

t—ty
paBHOCWIIBHO:
a) limx()=a, limy()=4, limz(t)=y;
t—ty t—ty =1y

6) limx(r)=0, lim y(1)=0, limz(t)=0;
t—>t, t—>t,

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

Dlima=x(), lim f=y(), limy=z().
0 —

=1
Kakas u3 qaHHbIX QYHKIIUI He SABISETCS CKaISIPHOM:
A Uu=x+y+z; 0) u=10;
B) u=xy+x—xz; r)i=2i.
Kaxkas u3 maHHbIX QyHKIIUNA He ONpeesieT BEKTOPHOE T0JIe
a)ii=i +]+k; O)u=x+y+z;
B)ﬁ:xf+yj+zl€; ri=3j.
BekropHoe nosne ;(M )= Pi+ Q} + Rk HasbIBaeTCA [IOTEHILIUAIBHBIM, €CIIU
a) Gy P, O, R HeNpepbIBHBI
0) pyakuu P, Q, R nuddepeHupyemsl;
B) cymiecTByeT Gpynkuus F(x, y, z), Takas uto P=F/, O=F), R=F];
r) cymectsyeT Gynkuus F(x, y, z), Takas uro £+ F) +F,=P+Q+R.
Vkaxure rpagueHT QyHKUMU y = F (M)
a) gradu = {F', Fy, FZ'}, 0) gradu = {Fx' +F) +FZ'};

X

B) gradu = {Fx' F) -FZ'}; r) grad u = {x, y, z}.
®opmyna Octporpaackoro-I'aycca B BEKTOpHOI hopme MMeeT BUL:
a) [[[(a,i)dv = [[diva(m)ds 6) [[[diva(M)dv = [[(gradu, ii)ds;
v s v s
B) [[[diva(M)adv = ([(a,ii)ds ; n) [[[divayay = [[axiids.
v s v s

JluBeprenuueil BekropHoro noist a(M) = Pi+ Qj + Rk Ha3bIBaeTCs CKaJsipHas QYyHKIUS,
olnpezesnseMasl paBeHCTBOM

a)divaza—P+a—Q+a—R; 6)dl.V5:8_P+6_Q+8_R;
ox Ox Ox ox Oy Oz



B) div;—a—P-a—Q-ﬁ—R, T) div;——P;+a—Qj ang.
ox Oy Oz ox oy
10, JMBepreHIus BEKTOPHOTO MO d = x°i — yzj + zk paBHa
a) divd =2xi—zj+k ; 6) divi =2x—z+1;

B) divd = 2xi — yzj + zk ;T) diva =2x—yz+z.

11.  TloTokOM BEKTOPHOTO MMOJsl d(M ) depe3 MOBEPXHOCTh S B HampaBIeHHH BEKTOpA 71 Ha3BIBAETCS
HOBerHOCTHbIﬁ HUHTErpall

a) Il = J.J.J. ii)ds ;6) IT = ” a,i)d.
B)nzjj (G@+17)ds; r)nzjjaxﬁds.
S S

12.  TloBepXHOCTBIO YPOBHsSI CKaJsIPHOTO TOJs, 3aaHHOTO (QYyHKIHMEH u(x, y, z), Ha3pIBaeTCs
T€OMETPUUYECKOE MECTO TOYEK TOJIs, B KOTOPBIX
a) QyHKIIUS HEPEPHIBHA;
0) GyHKIMS OTpaHUYEHA;
B) (OYHKIIHMS IPUHUMAET IMOCTOSTHHOE 3HAYEHUE;
) QyHKIHS UMEET IKCTPEMYM.

[To pe3ynbTaram TeCTUPOBAHUS BBICTABIISIETCS:
— 4 Ganna, eciii MPaBWJIBHO BHITIOJHEHO HE MeHee 90% 3amaHuii.
3 Gayuta, eciu MPaBUIIHLHO BBITTOTHEHO HE MeHee 75% 3a/laHuid;
— 2 0a, ecii IpaBHILHO BBITIOJIHEHO HEe MeHee 50% 3amanmii

Tect «Uucaosbie psiabl. [IpU3HAKH CXOAMMOCTH MOJIOKUTEIbHBIX PATOB)

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

0 n+l
1. VYkazartb AJid psiaa Z% YaCTUYHYIO CYMMY:

n=1 n
a) S, —1+1+1+i+ +1 0) Snzl—l—l—i—...—iz;
4 9 16 n* 4 9 16 n
n+l n+l
B) S, —1—l+l—i+...+%; r) Sn=1—l+l—i+...+(_1—2+..
4 9 16 n 4 9 16 n

2. Ilyctp {Sn} — TIOCJIEIOBATEIIbHOCTh YaCTUYHBIX CYMM P Zan . Ps1 Ha3pIBaeTcs pacxons-
n=1
IUMCSI, €CIIN

a) limS,=0;6) limS,=1;8) limS,=S;r)lim S, =

n—>0 n—>0 n—>0 n—>0

3. UYwucio S Ha3pIBaeTCS CYMMOM YHCIIOBOTO psijia Zan , €CIIN
n=1
a) MOCJIeIOBATEIbHOCTh YACTUYHBIX CYMM {Sn} JTAHHOTO psia CXOTUTCA K S ;
0) kakaasl yacTU4Has cyMMa S, JJAHHOTO psifia paBHA S ;
B) Pe3yJIbTaTOM CIIOKE€HHS BCEX YaCTUYHBIX CYMM S, psia siBsieTcs 4ucio S ;

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



10.

11.

12.

BriGepere BepHy0 hopMyTupOBKY HEOOXOMMOTO YCIOBHUS CXOIUMOCTH psijia:
a) mpeen o0IIero WieHa CXOSIIErocs psijia He paBeH HYIIIO;
0) mpeen o01Iero YieHa psjia paBeH HYIO;
B) TIpejiest o0IIero wieHa CXOISAIIEToCs psaa paBeH HYIIO;
T) Ipeen O0IIero WieHa PacXoIsAIIETrocs psiia paBeH HYIIIO.

n

o0
Psn, cocraBieHHBI M3 YJIEHOB T€OMETPUYECKON NPOrpeCcCHUU Zaq ' co 3Hamenatenem

n=1

g # 0 pacxoauTcs pu
a) |q|<0; 0) |q|<1; B) |q|20; r) |q|21.

VYKaXUTe 4UCI0BOU psill, He SABIISIOIIMICS CXOAALIUMCS
- 1 S| 1 — N
a) p —; 0) ). ~—:B) D —>; r) :
lqz:;ﬂ\/; ;13\/114 ;1213\/112 nZl\/n5

o 2n+1
Psn ; T3
a) BTOPOMY NIPU3HAKY CPaBHEHHS;
0) npusHaky Jlamambepa;
B) paguKaibHOMY npu3Haky Komw;
I)UHTErpagbHOMY Ipu3Haky Komm.

HE00XO0IMMO MCCIIEA0BAThL HA CXOIUMOCTE 11O
n

IycTs s panos » a, (A) u Y b, (B) BbIIOIHAETCSA HEPABEHCTBO a, <b, (n=1,2,...).
n=1 n=1
Tornma
a) U3 CXOIMMOCTH psifa (A) ciemyeT cxoauMocTh psna (B);
0) u3 cxoqumoctu psaa (B) cnexyer cxonuMocTs psiga (A);
B) U3 pacxonumoctu psaa (B) cnexyer pacxogumocTs psiia (A);
T) PSABI CXOASITCS UITU PACXOSATCS OJHOBPEMEHHO.

0
Jlns MpUMeHeHns pajiMKanbHOTO Tpu3HaKka Komm nnms psma ) a, HEoOXOIMMO BEIYHCIHTH
n=1
npeznen
. : . a :
a) c=lima,; 0) c=1lim% a, ;B) c=lim —L;  r)c=1lim, a,.

n—»0 n—>® n—>o0 ai’l n—>0

Pan il

n=17
a) CXOJIUTCS;
0) pacxoauTcs;
B) HE SBJISICTCS YUCIIOBBIM;
') HEBO3MOXXHO YCTAaHOBUTH CXOJMMOCTh WJIM PACXOJIUMOCTh psija.

Iycts psin Zan cxoaurcs u ero cymma pasHa S. Torna pan ca, +ca, +...+ca, +...= ann
n=1 n=1
UMEET CYMMY, PaBHYIO
a) S; 0) c+S; B) c-S; r) S°.

0
[Tycts psin Zan TaKoii, uto a, = f(n), rae f(x)— ynkuus, onpenenenHasnpu x > 1. Torna
n=1

U1l IPUMEHEHHUsI MHTErpaibHOTo npu3Haka Korm Heo6xoanmo



1
a) BBIYUCIIUTH ONPEICIICHHBIN HHTETpaT j f(x)dx;
0

0) HaliTH HeoNpeIeIeHHbII HHTErpa J f(x)dx;
+00

B) HCCIIEZIOBATEh Ha CXOJIMMOCTh HECOOCTBEHHBII MHTErpaj f f(x)dx
1

+00
T') HCCIIEZIOBATENh HA CXOAMMOCTh HECOOCTBEHHBIN MHTErpall I f(x)dx.
“w
HO pe3yanaTaM TGCTI/IpOBaHI/I}I BBICTABJISICTCA .
— 4 Ganna, eciii MPaBWILHO BHITIOJHEHO HE MeHee 90% 3amaHuii.
— 3 Gayna, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;
— 2 6a, eciii MpaBUIILHO BBITIOJIHEHO He MeHee 50% 3amanuit

Tect «3Hakouepenyrommecs psiabl. CTeneHHble psiab»

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

1. U3 npeanokeHHBIX PsIOB BRIOEPUTE 3HAKOUEPETYIOIIUNACS:
& T = T
a) > (=) tg—; 6) ) tg—;
HZZI( )" g Zi o
= T & V4
B) . (-1)""tg-——; r) ) (-Dig—.
,12:1 & 4n nzzl & 4n
2. Psagom neiiOHMIIEBCKOTO THIIA HA3BIBAETCS 3HAKOUYEPEMYIOIIUUCS P, yIOBIECTBOPSIONINN
YCIIOBUSAM:
a)a,>a,, (n=1,23,..);
0) lima, =0;

n—>®0
B)a,>a,,, (n=123,.)4alima, =0;

n—> 0

r)a,<a,, (m=123,..)u lima,#0.

n—» 0
3.  Uto0BI ycTaHOBUTH aOCONIOTHYIO WIIM YCIOBHYIO CXOJMMOCTh 3HAKOUEPEIYIOIIEToCs Psaa

o
> (-1)"a, HEOOX0OMUMO
n=1 a) HAWTH peaen OOIIero YWieHa psiia;
0) MPUMEHHTH K JaHHOMY psiay Teopemy Jleibnua;
B) HICCIIEZIOBATh HA CXOAMMOCTD Psifl, COCTABJICHHBINA M3 a0COMIOTHBIX BEUYHH WICHOB
JAHHOTO Psifa;
') HaliTU CyMMY psija.

4.  3HaKONMEpEeMEHHBIN Pl Ha3bIBACTCS YCIOBHO CXOASIIMMCS, €CIIN
a) €CJIn I[aHHBII\/'I p}II[ CXOOUTCA, U p}II[, COCTaBHeHHBIﬁ "3 aGCO.HIOTHBIX BCJIIMYHUH YJIC-
HOB JJAHHOTO PsIJIa, TAK)KE CXOJIUTCS,
0) ecnu NaHHBIA PSA CXOTUTCS, a S, COCTABICHHBIM U3 a0CONIOTHBIX BEIHYWH 4YIie-
HOB JJAHHOTO PsI/Ia, PACXOIUTCS;
B) cClIn I[aHHBII\/'I pHI[ CXOOAuTCAa, a pHI[, COCTaBHeHHBIﬁ nu3 a6COJIIOTHBIX BCJIMYHUH YJIC-
HOB JJAHHOTO PsI/Ia, MOXKET OBITh KaK CXOISIIMMCS, TaK U PACXOISAIIIMCS;
T') €CJIM JaHHBIN PSIi PACXOAUTCS.



10.

1.

12.

o0 _1 n
Psn Z( ~— SIBIISETCS

a) aOCOJIFOTHO CXOISIIUMCS; 0) YCIIOBHO CXOISIIUMCS;
B) PACXOISAIINMCS; ') HEBO3MOYXHO OTIPEIEITUTh

O6macTh CXOMMMOCTH (PYHKITMOHAIBHOTO Psifia BKIIFOYACT B CeOsl 3HAUCHHUSITIEPEMEHHOM X,

MIPU KOTOPBIX Pl Z u,(x)

n=1
a) SIBJISIETCS] 3HAKOYEPEIYIOIITUMCS; 0) ABJISICTCS] 3HAKOTIEPEMEHHBIM;
B) PAaCXOIUTCS; ') CXOAUTCH.

YacTHIHO# CyMMON QYHKIMOHAIBHOTO psifia Y x” SBISETCS

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

CTeHeHHBIM PAAOM ABJIACTCA psAO:
0 3n+1

a —_ 3 3e”x "
& mnx
r CoS——.
5) Z (n+1)' ) Z:‘) 3
Pazmyc CXOJIUMOCTH CTENEHHOro psina R paseH:
a) R = lim |Z2=1]; 6) R=——
n—o0 an hm
n—>0
B) R =lim n ; NR=——
n—olda, | lim
n—>o0

Ecmm  ¢ynxums  f(x) wHa wHTepBane (—R,R) pa3maraeTcss B CTCICHHOH P

f(x)=ay+ax+a,x* +ax’+..., T0 oHa nuddepeHIUpyeMa Ha STOM WMHTEpBale U €€
npousBoHas f'(x)paBHa

a) f'(x)=2a,x +3a;x> +...; 0) f'(x)=a, +2a,x +3a;x* +...;
3
B) f'(x)=a0x+%+%+m; ) f(X) = a, + ayx + ax* +....

TeopeMa Aolens YTBEPKAACT: €CIIN PAg Zany" pacxoauTcCs Ipu yY=¢C, 1O OH pacxoauTcs,
n=0
BO BCCX TOYKAX, paClOJOXKXCHHBIX HAa MHOXKXCECTBC

6) {d}

B) (=00, —

Nurepran (—R, R) Ha3bIBacTCAMHTEPBATIOM CXOIMMOCTH CTETIEHHOTO PsJia, €CIIH

r)(—0; —c)U (c;+ ).

a) psa abCOIIOTHO CXOIUTCS npn| y| < R u pacxoaurcs pu | y| >R;
0)psat aOCOIFOTHO CXOUTCS an| y| > R ¥ pacxoauTcs pu | y| <R;

B) psi aOCONFOTHO CXOIUTCS TIPH | y| < R ,npu | y| > R psii MOKET KaK CXOJIUTCS, TaK U

pacxoaurcs;



T) pAIl PACXOIUTCS TIPH | y| <R.

[To pe3ynbTaTaM TeCTUPOBAHUS BHICTABIISICTCS:
— 4 Gaia, eciiy IPaBUIBLHO BBITIONHEHO HEe MeHee 90% 3amaHuid.
— 3 Gaya, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanmuii;
— 2 6aJ, eciii MpaBUIILHO BBITIOJIHEHO He MeHee 50% 3amanuit

Tecr «Pa3znoxkenne PyHKIUH B cTeneHHOM psa. Paabl @ypbe»

Tect cocrout U3 9 BonpocoB. Bpems BeinmosiHeHUs 15 MUHYT.
[Ipumep BapuaHTa TecTa:

1.  Koapdunmentsr MakiopeHa st GyHKIUH f(X) AMEET BUI:
(n)
a) an:w, n=0,12,...; 0) an:m, n=0,1,2,...;
n n!
(n)
B) a,=f"(0), n=0,1,2,...; r)an=:£—7gg,;z:0,L2,““
n!
2. Pan Maknopena s ¢pynkuuu In(l+ x) umeer Bun:

a) X+ X+ X X"+

X x"

0) X+ —+—+..+—+...;
2 3 n
2 3 n

x° X 1 X
B) Xx——+——...+ (=) —+..;
) X-—*3 =H" =

3 5 7 2n+1
r) x—x—+x——x—+...+(—1)”x—+....
3 57 2n+1)!
x3 5 7 2n+1
. Pian x——+——"—+...+(=1)'——+... aBnsgercs psagoM MakiiopeHa 1js KIIMH
3 3 s D i, P P by
a) y=sinx; 0) y=cosx; B) y=¢"; r) y=(1+x)*.

4.  WYieHaMu TPUTOHOMETPHUYECKOTO Psjia SBISIOTCS (PYHKIIHH:
a) 1/2, cosXx, sinx, tgx, cos2x, sin2x, tg2x, ..., cosnx, sinnx, tgnx, ... ;
6) 1/2, x, cosx, sinx, cos2x, sin2x, x2,...,cosnx, sinnx, x",...;
B) 1/2, cosx +sinx, cos2x +sin2x, ..., cosnx + sinnx,...;

r)1/2, cosx, sin x, cos2x, sin2x, ..., Cosnx, sinnx,... .

5. Koadpoumuent Oypoe @, m1sa dyHkmun f(x), ONpeneieHHON 1 HHTErPHYeMOoil Ha OTPe3Ke
[— T, 7r], BBIUHUCIIsIETCS 110 (popmyue:

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

-

B) a, :% ]Ef(x)sinkxdx; r) a, :%Tf(x)sinkxdx .
g 0

6. @Oynaknus F(x), onmpeneneHHas Ha BCEH YHUCIOBOM MPSAMOU U TIEPHOIUYECKAS C TIEPHOIOM
27 , Ha3BIBACTCS MIEPUOTUNICCKUM TPOTOIDKEHHEM QYHKIHKH f(Xx), ecln
a) Ha OTpe3Ke [— T ﬂ'] BBITIOJIHSICTCS paBeHCTBO F'(x) = f(x);
0) paBeHCTBO F'(x) = f(x) BBINOJIHSAETCS BHE OTpE3Ka [— T 72'];
B)paBeHCTBO F'(x)= f(x) BBIMOIHSETCS B TOYKAX + 77 ;



') paBeHCTBO F'(x)= f(x) BBINOJHSACTCS HAa BCEH YMCIOBOM OCH.

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

8.  Psan ®ypee nnsa pynkuuu f(x), ONpeeIeHHON Ha OTpe3Ke [— ;1 ] UMEET BUJL:

a) a_zo +> (a, cos% +b, sin%); 6) % + Y (a, cosmix + b, sinmix)
n=1 n=1
B) o + Z(an coszlx + b, sinzlx); r)@ + Z(an COS? +b, sin?) .

n=1 n=1

-3, —7<x<0,
9.  Bbruucnurs ko3 unnent Oypoe a; g GyHKIMU f(x) =
I, O<x<r.

[To pe3ynbTaTaM TeCTUPOBAHUS BHICTABIISICTCS:
— 4 Gaia, eciiy PaBUIIBLHO BBITIONHEHO He MeHee 90% 3amaHuid.
— 3 Gayna, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;
— 2 6a, eciii MpaBUIILHO BBITIOJIHEHO He MeHee 50% 3amanuit

Tect « KoMmieKcHbIE YHCTIA»

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

1.  Vkaxwure GopMyITy s HaX0XKICHUS MOJIYJIS KOMIDIEKCHOTO YUCIa W = U + Vi ;
a) |w|:u2+v2; 0) |w|:\/u+v;
B) |w|:\/u2+v2; T) |w|=u+v.

2. Bwipaxenue a + bi Ha3piBaeTCs
a) NeUCTBUTEIHHOM YaCThIO KOMIUIEKCHOTO YHCIIA;
0) MHIMO¥ YaCTbIO KOMIUIEKCHOTO YHCIIa;
B) TPUTOHOMETPHUUECKOU (POPMOI KOMIIIIEKCHOTO YHCIIA;
r) anredpandeckoit GopMoii KOMITJIEKCHOTO YUCIIa.

3. Tlycts KOMIUIEKCHOMY 4YHuCIy z = a + bi cootBercTByeT Touka M (a,b). Torna argz— 310

-

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

0) yroi Mexay BektopoM OM | MOJIOKUTENbHBIM HarpaBieHueM ocu Oy ;

—_—

B) AnuHa BekTtopa OM ;

I') JJIMHA MPOeKLIUHU BekTopa OM Ha ock Ox.

4.  BribepuTte nokazatenbHyo GopMy 3aliCH KOMILJIEKCHOTO YHUCIA:

a) z=€'?; 0) z=pe'?;
B) z=pé'; r) z=pe’.
. r
5. Ecuu uis KOMIUIGKCHOTO YHC/Ia Z ObUIM HaleHsl |z|=2 nargz = — > 10 TpUroHOMETY-

yeckas (hopMma 3arcy 3TOTO YUCIIa UMEET BHI:



a) z=2 cos —isin’ ; 0) z=2 cos” —sin 2 ;
4 4 4 4
B) z=2 sin’- —icos™ ;T)z=2 cos” +isin’ .
4 4 4 4

6. ]I KOMIUIEKCHOTO YHcia z = —2i

a) argz:O; 6) argz:%; B) argz =, F) argz:%.

7. Iycre z, =a, +byi, z, =a, +b,i. Torga uncna z, u z, paBHBI, €CIH
a) a,+b=a,+b, ; 0) a,=a,, b =b,;
B) a,=b,, a,=b,;r)a,,a,,b,b, — moOkIe uncna.
8. IlycTp KOMIUIEKCHBIE 4HClIa z, U z, 3aJaHbl B IIOKa3aTeJbHOU (opMme:z; = ple’."’1 ,
z, = p,e'? . Torna
a) z;+zy = P1P2€wl.(p2 5 0) z1-z,=(p + P)zei(wlwz);
B) z;-2, =(p + Pz)ewl.(p2 i0) 2,72y = P1P2€i(¢lw2)-
9. Ilpum mobom n =2 umeer mecto popmyna Myaspa:
a) z" = p(cosnp+isinng); 0) z" = p"(cosp+ising);

B) z" = p"(cosng +sinng); r)z" = p"(cosnp+isinng).

10. VYxaxure ¢popmyny Ditnepa
a) e’ =cosy+isiny; 6) e” =siny+icosy;
B) €” =cosy+siny; r)e” =cosy+isiny.

11.  IIpomsBeneHune KOMIUIEKCHBIX 4Hcell z, =4 —i U z, =3—7i PaBHO
a) 5-30i; 0) 5—26i; B) 19-30i; r) 19-26i.

12.  Pemmre ypaBHenne x> +4=0.

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

Tect «PYHKIMH KOMILIEKCHOI0 nepeMeHHoro. {ugpepennpoBanne 1 HHTErpupoOBaHUe»

Tect cocrout u3 16 Bonpocos. Bpems BoinosHeHUs: 15 MUHYT.
[Ipumep BapuaHTa TecTa:



1.

10.

0 -OKPECTHOCTBIO TOUKH z, Ha3bIBACTCS
a) MHO>KECTBO BCEX TOYEK Kpyra (0e3 OKpYXKHOCTH) C LIEHTPOM z, M IPOH3BOJIBHBIM
paauycom p;

0) MHOKECTBO BCEX TOYEK,JIEKALMIMX HA MPSMOH, NPOXOIALIEH depe3 TOUKY z, , U Ha-
XOOAIUXCA Ha paCCTOAHUA O OT 3TOH TOYKH,

B) MHOXKECTBO BCEX KOMIUIEKCHBIX YHCEIl, Y KOTOPBIX JeHCTBUTENIbHAS YacTh PaBHA O,
a MHUMasd z,;

') MHOKECTBO BCEX KOMIIJIEKCHBIX YHCEI, Y KOTOPBIX ACHCTBUTENbHAS YaCTh PaBHA z,,

a MHUMas O .

Ecmu 3amana dynkiust w= f(z),rne z=x+iy 1 w=u+1iv, TO

a) f(2)=u(x, y)+v(x, y); 0) f(z)=v(x, y)+iu(x, y);
B) f(2) =u(x, y)+iv(x, y); 1) f(2) =u(x, y) —iv(x, y).
®ynkuusa f(z) =u(x, y)+iv(x, y) Ha3bIBaeTCsA HENPEPBHIBHOM B TOUKE z, = (X, ¥, ), €CIH
a) lim f()= /(0); 6) lim £(2) = £(z):
z=z z
B) lim /(2)=0; D) lim /(z) = f(z,)-
z—z z—=2
Ecmn f(z) = e** cos3y —ie** sin3y, To MEUMOIA dacTbio GyHKIHH /' (2) SIBIsETCS
a) Im f(z) = e** cos3y; 6) Im f(z) = —ie**sin3y ;
B) Im f(z) = —**sin3y ; r)Im f(z) = e*sin3y.
Jlnst pyskuun f(2) = iz* AefiCTBUTENBHOM 9aCThIO SBISCTCS (YHKIIHS:
a) u(x, y) =—2xy; 0) u(x, y) =x*+y;
B) u(x, ) = 2xy; Du(x, y)=x> =y
OyHKIHS COSZ MOXKET OBITh MPEACTABICHA B BUJIC:
a) cosz:i; 0) COSZZl;
2i 2
e”+e " e +e”’
B) COSz=———} r)cosz =
2i 2
Bri6epute BepHOe nipeacTaBienue ais GyHKuu Ln z :
a) an:ln|z|+iargz; 0) an:1n|z|+(argz+2ﬂk);
B) Lnz = iln|z| + (argz +27k) ; r) Lnz= 1n|z| +i(argz +27k) .
BriGepure BepHOE PaBEHCTBO:
a) siniz =shz; 0) siniz =icosz;
B) siniz =ishz; r)siniz =cosz .
VYcnosust Komu-Pumana nuMeroT BU:
g 0U__0v du_ov. 6 Ou_0v du_ov.
& oy dy ox’ & oy dy ox’

g _ov ou__Ov. o _ov ou__ov
& oy oy  ox’ & ox dy oy

Bribepute BepHO€e paBEeHCTBO:



a) (a°) =a"; 6) (chz)' =-shz,
1

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

2) [1(2)-g(2)] = £(2)-2(2);

6) [£(2)- ()] = £1(2)-g'(2);

B) [£(2)- ()] = £1(2)- 2(2) - f(2)-2'(2);

) [12)-g)] = 1'(2)-g(2)+ f(2)-g'(2);

12.  JTuddepennman pyHkuuu f(z) B TOUKE ZpaBeH:
a) dw= f(z)-dz; ©6)dw=[f"(2);
B) dw= f(2)df (z); t)dw= f'(z)-dz.

13. Oyukuust w= f(z), onpenencHHas B OKPECTHOCTH TOYKH Z, Ha3bIBaeTcs MU epeHIH-
pyeMoii B TOUKE Z, €CITH CYIIECTBYET Mpeelt

. Az . Aw
a) lim —; 0) lim —;
Az—0 Aw Az—0 Az
W .z
B) lim—; r) lim—.
z=0 z z=>0 W
14, Ecam f(z) — onHo3HayHas (QyHKUMS, aHAIUTUYECKass B OJHOCBs3HOM obmactu G u L,

L, — KycOUHO-TJIaJKie KPHUBbIE, JISKAIUE B 3TOH 00JIaCTH M UMEIOLIME O0II1e HavaIo U

KOHEII, TO
a) j f(2)dz = j f(2)dz; 6) j f(2)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(2)dz = D(z) + D(z,); 6) | f(z)dz=D(2)-D(z,);
B) [ f(2)dz= f(2)-f(2): N [ £(2)dz = (z) - D(2).

6. JIJ1s1 KOMIUIEKCHOTO YUCIA Z = 3+/3 = 3i naittn MOZYJb U apTr'yMEHT.

[To pe3ynbraTamM TECTUPOBAHMSI BHICTABIISIETCS:
— 4 Gaia, eciiy IPaBUIIBLHO BBITIONHEHO He MeHee 90% 3amaHuid.
— 3 Oauia, eciii IPaBUIIBLHO BBITIOJIHEHO HE MeHee 75% 3aaHuif,

Tect «Psan Jlopana. U3oupoBaHHbIe 0co0bIe TOUKHU. BbIueTn»

Tect cocrout u3 16 Bonpocos. Bpems BoinmosHeHUs 15 MUHYT.
[Ipumep BapuaHTa Tecra:

1. Ecmu0<r <R < o0, To kaxxaast pyHkuus f(z), oAHO3HAYHAS U aHAIUTHYECKasi B KPYTo-

BOM KOJIBIIE D: r <

pAIOM



2) f(2)= YCo(z-2): 6) f(2)= 3.Cy(z-20)":

B) f(2)= D (z-2)"; ) f(2)=2.C(z-2)".
n=—o n=0
2. I'maBnas yacts psana JlIopaHa umeer BUI:
9YC,— 020
n=0 (z-2p) (z- Zo)
B) ».C_,(z—z)"; r) ZC_,,
n=1 n=1 (z- Zo)
3. Paznoxenne pynkunu f(z) = cosl B OKPECTHOCTH TOoUYKkHM z = (0 umeeT BUI:
z
2 4 2n
a) cost=1- 2+ 4w (1) "
z 204 (2n)!
0) coslzl—%+++...+(—l)" 5 ! o
z z2! 74! z"(2n)!
1
B) COS— ;
) - 2 Z4 S2n ’
I——+— +(=1)"
2! 4! (2n )'
| |
r) coslzl 2 +i+ (= 1)"(2n) +...
z 22zt
2i
4, Jnsa dynkuuu f(z) = e?*” 0co00il TOUKOU SBISETCS
a) zp=1; 0) zy=2i;B) zp=7; T) zy=—7.
S. Touka z, € D Ha3bIBacTCA HyJIEM aHATUTUYECKOH B obmactu D ¢yHkiuu f(z), eciau

a) f(z)=0; 6) f(0)=0;

B) f(0)=2z; r) z,=0.
6. Hyne k -ro mopsiaxa anst GyHKIuu f(z) XapakTepu3yeTcs COOTHOIIEHUEM:

a) f(2))=0, [(z)=0, f"(z)=0, ... ["(z)=0, f©(z9)#0;
0) f(z)=0, [(z)=0, f"(z)=0, ...y [¥(z0)=0, [P(z)=0;
B) f(z0)#0, f'(z)#0, f"(z)#0, .oy fE V() =0, fP(z)=0;
1) f(z)#0, f'(z))#0, f"(z)#0, ..., fE V)20, fP(z0)%0.

7. Omnpenenuts NOpsiok Hyst z, =0 i GyHKIUN f(z)=z—sinz.

8. Jlnst byskimn f(z) = z2 (e —1) Touka z, = 0 ABIAETCA HYIEM
a) IEpBOTO MOPSIKA;
0) BTOpOTO MOPSIKA;
B) TPETHETO TOPSJIKA;
') 4ETBEPTOTO MOPsJIKa.



9. Touka z, € D Ha3bIBaeTCsA 0COOOM, eCIH
a) GyHKIUS aHAJIUTUYHA B TOUKE Z,;
0) GyHkus aHanUTUYHA B 001acTH D 33 MCKIIOYEHUEM TOUYKH Z ;

B) pyHKIMS aHATUTUYHA B oOsacTi D M Ha ee rpaHulle;
r) QyHKIUS aHAIUTHYHA B TOUKE z, ¥ HE aHAIUTHYHA B OCTAIbHBIX TOUKaX D.

10.  M3ommpoBanHas 0co0ast TOUKa z, HAa3bIBACTCS YCTPAHUMOW OCOOOWTOUKONMUIS (HYHKIUH
f(z), ecmn
a) lim f(z)— KOHEYHOE YUCIIO; 0) lim f(z)=oo;
Z—)ZO Z—)ZO
B) lim f(z) He cylIecTBYeT; r) lim f(z)=0;
z>2z 2
1. N3onupoBaHHas ocobast TOUKa z,, SBISIETCS CYIIECTBEHHO 0CO00H TOYKOH A QyHKIUH
f(z), ecmn

a) Bce K03 PUIMeHTHI r1aBHOM yacTu psga JlopaHa HepaBHBI HYIIIO;

0) Bce koa(PuuHMeHTH IrI1aBHOM YacTH psga JlopaHa paBHbI HYIIIO;

B) IJ1aBHas 4acTh psiaa JlopaHa conepKUT KOHEUHOE YHCIIO CIIaraeMbIX;

T') TIIaBHas 4acTh psana JlopaHa coaepKUT OECKOHEUHOE YHCIIO CIIaraeMbIX.

12.  ®ysknusa pasznoxeHa B psaa Jlopana: f(z) = SL L +Z -2 4., Vkaxure MOPSIIOK
z’2! z4l 6! 8!
HoJItoca:
a) k=1; 0) k=2, B) k=3; r) k=4.
. 1
13.  Ykaxure XxapakTep 0co00i TOUKH ISl YHKIIUU COS— :
z
a) ycTpaHuMasi 0co0asi TOUKa; 0) nonroc kpaTHocTH k =2
B) CYIIIECTBEHHO 0C00ast TOUKa; T') MPOCTOM MOJIIOC.

14. Tlyctes f(z)pasnoxena B pan Jlopana: f(z)= ZCn (z—2z))" + ZCfn (z—z,)" BoI-

n=0 n=l1
4eToM QYHKIHUH f(z) B TOYKE z, Ha3bIBACTCS
a)kodumuent C_; 6)xo3¢ppunuent C_, ;
B)Ko3ppunuenr C, ; r)kodxpdunuest C_, .
15.  Ecmm z,—mpoctoii momtoc, To
a) res f(z,)=0; 0) res f(zy) = lim(z-z;);
z—z)
B) res f(z,)=1lim(z—-z,)f(2); r) res f(z,) = lim f(z).
Z—zZ Z—2Z
16. Ecmu Touka z, — Hynb KpaTHOCTH k (yHKIUH f(z), TO z, — 3TO

a) yctpanuMas oco0ast TOUKa;
0) cyIiecTBeHHO 0co0ast TOUKa;
B) IIPOCTO¥H TOJIIOC;

T') IOJIFOC KPAaTHOCTH K .

[To pe3ynbraTaM TECTUPOBAHMSI BHICTABIISIETCS:
— 4 Gaia, eciiu PaBUIIBLHO BBITIONHEHO He MeHee 90% 3amaHuid.
— 3 Oauia, eciii IPaBUIILHO BBITIOJIHEHO HE MeHee 75% 3a1aHuif;



Tect «OCHOBHBIE THIIBI YPABHEHHMIT MATEMAaTHYeCKOH (PU3UKN»

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

1.

D

(98]

JuddepeHnmanbHbIM ypaBHEHHEM € YAaCTHBIMU ITPOM3BOIHBIMU HAa3bIBACTCS YpaBHEHUE, COZIepKaIiiee

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, -

Brei6epure o6mmit Bua nuddepeHmanbsHOr0 YpaBHEHUsI B YaCTHBIX MPOU3BOJHBIX BTOPOTO TIO-

psKka:

a) Fuy,uy,u,)=0; 0) F(x, y,u,u,u,)=0;

B) F(x,y, Uy Upys uyy) =0; r) F(x, Vol Uy U Uy U, uyy) =0.
PenteHrem ypaBHEHHUS ¢ YACTHBIMHU MTPOU3BOAHBIMU Ha3bIBaeTcst QyHKUUs U(X,, ..., X, ), KOTOpas

a) UMEET YaCTHBIC MPOU3BOIHBIC TIOOOTO MOPSIIKA;

0) mpu MOACTaHOBKE B YpaBHEHNE BMECTO HEM3BECTHOM (YHKIIMH U €€ YaCTHBIX MPOU3BO/-

HBIX, 06pamaeT 9TO YpPaBHCHHUEC B TOXICCTBO,

B) MU MOJICTAHOBKE B ypaBHEHNE BMECTO HEM3BECTHON (PYHKIIMU U €€ YACTHBIX MPOU3BOJI-

HBIX, ITO3BOJIACT IPOUHTCTPUPOBATL YPABHCHUC,
T') COIEPKUT KOHCTAHTHI.

2 ou 2 ou
s perenus auddepeHnnanbHOro ypaBHEHHUST X o Vv —

0OBIKHOBEHHBIX A (HepeHITnaTbHbIX YPaBHEHU:
dx _dy du dx dy du

= Xy HEOOXOAMMO PEIIUTh CUCTEMY

a) — 0) = = ;
X xy X Yo ooxy
dx dy d
B) x’dx = —ydy = xydu ;) —;C ——)2} =4
X xy
Ykaxxute ypaBHEHHE TEIIONPOBOJHOCTH:
o’u 0 ou 0
a) o =47 0) =47
ot ox ot ox
2 2
R L P Y
ot Ox ox~ Oy
W3 npuBeieHHBIX ypaBHEHH BbIOSpUTE ypaBHEeHHE Jlamnaca:
ou o°
) M2y, 6) —+5 2 =0;
ot Ox ot oOx
2 2 82 82
B)a—b;+a—b2l:0; T) —;l+a2—z=0
ox~ 0Oy ot ox
BosHOBOE ypaBHEHHE, OMUCHIBAIOIIEE MONICPEUHbIC KOJICOaHUsI CTPYHBI UMEET BU/I:
2 2 2 2 2 2
0 0
ot ox~ oy oz ot ox
o*u *u o'u o*u ' 'u
B + + = f(x,y,u,u u,); ) —=a|—+—~
) ox? oyt oz’ Sy ) ) ot o



o%u 5 o’u .
8  Jlns BOJHOBOTO ypaBHEHHUS F =aqa ? YKa)KUTE YCIIOBHE, 3aaf0lee HadaabHbIN MPO(HIIL
t X
CTPYHBI:
a) u(0,1)=0; 0) u(x,0) = p(x);
ou

B) u(l,t)=0; F)E =y (x).
t=0

ou 50U
J{ns1 ypaBHEHHSI TEIIONPOBOHOCTH a =a F kpaeBoe ycnosue u(0,¢) =y (t) o3Ha4aer
t X

a) TeMIreparypa BO BCEX TOUKaX CTEPKHsSI HEM3MEHHA U paBHa /(1) ;
0) B Ha4YaJbHBIII MOMEHT BPEMEH B PA3JIUYHBIX CEUCHHUSAX CTEPXKHS TeMIlepaTypa Omnpeaess-
etcs QyHKuuen v (¢);
B) Ha BCEW MOBEPXHOCTU CTEPXKHS MOJAEpKUBACTCS TeMiieparypa (1) ;
') Ha OJTHOM U3 KOHIIOB CTEpPXHS B JIF0001 MOMEHT BpeMEHU MOJepKUBAETCS TeMIIepaTrypa
w(1).
10.  JIna ypasuenus Jlammaca aZL; + 825 + 822 =0, onpenensIoNIero pacipeaesieHue TeMIepaTyphl B
ox® oy° oz
Tene, 3agada Jupuxie (mepBas KpaeBas 3a/1adya) 3aKIF0YaeTcsl B HaXOoxkaeHuu GpyHkuuu u(x, y, z)

IIpH YCIIOBUH, YTO
a) 3aJ]aHa TeMIeparypa B K10l TOUKE Ha TPaHUIIE TEIa;
0) 3amaHa TemrepaTrypa B KaXXI0i TOUKe Tena;
B) 3aJ1aH TEIIJIOBOM IMOTOK B KaKI0W TOYKE TTOBEPXHOCTH;
r) 3a7]aHa TeMIeparypa B KaKI0i TOUKEe Teja B Ha4aJIbHbI MOMEHT BPEMEHHU.

1T B pomnosom ypasnenuu #, =9u,, Kod(pUIHEHT @ paBeH:

a) a=0; 0) a=1;
B) a=3; r)a=9.
2
12.  Pemuts auddepeHnnanbHoe ypaBHEHUE B YACTHBIX POU3BOIHBIX 3 (Su =x’—y.
xXoy

[To pe3ynbTaram TeCTUPOBAHUS BBICTABIISIETCS:
— 4 Ganna, eciii MPaBWILHO BHITIOJHEHO HE MeHee 90% 3amaHuii.
— 3 Gaya, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;
— 2 0ai, eciii IPaBHIILHO BBITTOJIHEHO HEe MeHee 50% 3amanmii

Tect «/IndPepeHnuanbubie ypaBHEeHHUS B YACTHBIX IPOU3BOIHBIX BTOPOI0 MOPSIAKA, UX
KJIaccupuranms

Tect cocrout u3 12 Bonpocos. Bpems BoinosHeHUs 15 MUHYT.
[Ipumep BapuaHTa TecTa:
1. VYkaxkuTe KaHOHUYECKOE YPABHEHUE cUNepOOIUYecKo20 TUTIA
2 2
o“u . ou .
a) oxdy =F(x,y,u,ux,uy); 0) P =F(x,y,u,ux,uy);
X v
o’u  &u

B) 2—;‘}=F(x,y,u,u;,u’y); T) 8x_2+8y2 =F(x,y,u,u;,u'y).

2 YKaXuTe KAHOHUYECKOE YPABHEHUE QLIUNMUYECKO20 THIIA
2 2
o“u ., ou
a) =Flx,y,u,uu); 0) —=Flx,y,uu’u’);
axay y ayZ y




10.

11

12.

B) %=F(X,y,u ul,u );F) Z)C—Z"‘ZJ}LZ:F(X’%” st )

2" x> y ¥ X y

VYkaxute nuddepeHnupanbHoe ypaBHEHHE B YACTHBIX MPOU3BOJIHBIX BTOPOTO MOPSAKA, KOTOPOE
He SIBJIsIeTCS JINHEHHBIM:

a) u +2u,, —3u, +u, =0; 0) uxx+x2uxy - yzuyy +2u +3u), =0;
B) u +2u,, +5u, + (ul)* + (u'y)2 =0; r) uxx—azuyy =0.
Jlnst nuddepeHnuanbHOr0 YpaBHEHUs  ay i +2a),U,, + dplt,, + bt + byut', + cu = 0 ypaBHenue
XapaKTEpUCTHK B U depeHnansHon opme UMeeT BUJ:

a) a,(dx)” + 2ay,dxdy + ay(dy)* =0 6) ay,(dx)’ = 2ay,dxdy + ay,(dy)’ =0;

B) a(dy)’ + 2ay,dxdy + ay, (dx)* = 0;1) a,(dy)’ — 2ay,dxdy + ay,(dx)* = 0.

[Mycte u =u(&,n), E=£&(x, v), n=n(x, y), TOrna npou3BOJHAs CIOKHON (PYHKIIMH IO Mepe-
MEHHOM X BBIUUCISIETCS IO POopMYyIIE:

a) uxzurf'éx—'_u)]'nx; 6) ux=”§'§x+u77’77y;
B) U, =g & +ug &, 0)u, =u-& +u-n,.

VYkaxute nuddepeHuanbHOoe YypaBHEHHE B YACTHBIX MTPOU3BOAHBIX BTOPOTO MOPSIAKA, KOTOPOE
He ABJISIeTCH JUHENHBIM:

a) Uy +2u,, —3u,, +u, =0; 0) uxx+x2uxy - y2uyy +2u) +3u), =0;
12 r\2 . 2 .
B) u +2u,, +5u,, +(u)” +u,) =0; ) u,—a'u, =0.

Jl1s ypaBHEHHUS JUTUNTHYECKOTO TUIIA YPAaBHEHHSI XapaKTEPUCTUK B TPOUHTETPUPOBAHHOM BH-
JIe UMEIOT BU:

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

Ecnu nns  muddepenimanbHoro  ypaBHEHUS  dygid  +2a5U,, + Ayl + bty + by, +cu =0

CTIPABEIUIMBO di — d;,dy, =0, TO 3TO yPaBHEHHUE

a) TeTUIONPOBOIHOCTH; 0) TUIMepOOTNIECKOrO TUTIA;
B) mapaboIMYeCcKOro THIa T') JUTUITHYECKOTO THUTIA.

Onpenenure Tun muddepentmansroro ypapuenus u  +2u,, +u,, + F(x, y,u,u,,u,) =0.

Ecnmu B nuddepeHnnaibHOM ypaBHEHUH HPOM3BOIUTCS 3aMeHa MepeMeHHbIX & =2x+3y,
n=x*—y?*, To sIKOOHAH IPEOOPA3OBAHMS UMEET BHIL:

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

3 3
2x  2x

a) ; ; B) ; r

Mot muddepenumranbHoro ypaBHeHust u,,—2u,, +5Su,, + F(x, y,u,u;,u'y) =( ypaBHeHHE Xa-
PaKTEPUCTHUK UMEET BU/I:
a) (dy)? —2dxdy +5(dx)* =0; 6) (dv)* +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 171 IIpUBE-
neHus 1udQepeHnnaIbHOr0 YpaBHEHHS K KAHOHMUECKOMY BTy HY>KHO BBECTH 3aMEHY:

a) §=x-y-C,n=2x+y-Cy;

0) S=x—y+C,,n=2x+y+C,;



B) =x—y,n=2x+y;
Né=x+y,n=2x-y.

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

KonTposbHasi pabora «J1eMeHThl JTHHEeHHOH anredpb»

KoHnTtponbHas pabota conepxut 4 3agaun. Bpems BeimosHeHus 45 MUHYT.
[Tpumep BapraHTa KOHTPOJIBHOM pabOTHI:

1 -2 -3 0
1. Haiitu panr maTpuib 2 3 8 7
-1 1 1 -1
2. Haiitu npoussenenne matpun, Au B :
-1 0
Ao 1 3 -1 4 . B- o 2
2 0 -2 1 1 -3
3 -2

3. Pemuth cucteMy JMHEUHBIX ypaBHEHUH MeToJI0oM ["aycca
23(,'1 + X9 +3x3 = 9,
X1 —2x2 + X3 = —2,
le +2x2 + ZXQ, =1.

35 =2
4. Haiitu Matpuny A ', oGpatHyio Matpune A=1 -3 2
6 7 -3

[To pe3ynbraTaM BBINOTHEHUS] KOHTPOJIHHOU pabOTHI BBICTABIISETCS:

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

— 5 GamnoB, eciy MPaBUJIBHO PELICHBI JI0ObIe TPU U3 YEThIPEX 3a/ad, B OJHOW 3ajaye JOIMy-
IIeHBI IpyOble OMMOKY WM 33]a4a HE PEIIeHa;

— 4 GaiyoB, eclii MPAaBUJIBHO PEUICHBI JIBE W3 YETHIPEX 3aad, B JBYX 3a/a4yax JOMYIICHEI
rpyOBI€ OITMOKY WJIM OHU HE PEIICHBI.

KonTpoasnas padora «Ilpeaesani. HempepbIBHOCTD)

KonTtponbHas pabota conepxut 5 3a1ad. Bpems BeimonHeHus 45 MUHYT.
[Tpumep BapraHTa KOHTPOIBHON pabOTHI:

. x?—x-3
1. Beruucauts npenen lim 3
x>-1 x7 +1

. Ax+25-5
2. Beraucnuts npegen lim——,———.
x>0 x74+2x



3. Boruucnuts npenen limM
x—0 arcsin3x

4. BeuucnuTh npeaen limﬂ
203 -4x*+9

x-1, x>0
5. YCcTaHOBUTH XapaKTep TOYKH pa3pbiBa U MOCTPOUTH rPpauK PyHKIHH y = 5 ’ 0 ’
x°, x<0.

[To pe3ynbraTaM BBINOTHEHUS] KOHTPOJIBHOU pabOTHI BBICTABIISETCS:

— 4 Oaa, ecnu BO BCEX IISITH 3a/1adaxX XOJ| PEIICHUs BEPHBIN, MOTYyYEHBI IPABIILHBIE OTBE-
TBI;

— 3 Oama, eciii YeThIpe 33734 U3 TSTHBBITIOIHECHBI TIPABUIIBHO, @ B OJTHOM 3a/1a4e XOJI pellie-
HUS BEPHBIN, HO €CTh IPyObIe OIMOKHU WIIH PEIICHUE HE 3aBEPIICHO;

— 2 Gamna,ecid TPH 3a7a4d U3 MATUBBINOIHEHBI TPABUIBHO, & OCTAIBHBIC IBE OO HE perie-
HBI, JINOO pelIeHne HadaTo, HO HET MPOJABIKEHHS JUIA IOCTIDKEHUS pe3yibTara, JIM0o B
ITHUX 3a/la4ax JAOMYIIEHBI TPyOble OTHOKH.

KonTpoubnas padora «/luddepenunpoBanne pyHKIUHN OJHOM AeliCTBUTEJIbHOM NepeMeH-
HOI»

KonTtponbHast pabota cogepxut 6 3agaun. Bpems BeinonHenus 45 MUHYT.
[Tpumep BapraHTa KOHTPOIBHON pabOTHI:

v 3 5/..2 3 2
1. Haiitn mpou3BogHYIO GYHKINU Y = S +Ax" —4x" + =

2. Haiitu iuddepenuman pynkuun Y =2 - arctg3x :

3. Haiitu npou3BoIHYIO QYHKIIHH. y= 3V 3x* 4 2x—5+ '(_x_4 2)8

o __ narctgTx
4. Ucnionp3ys norapuMUUIecKyro IporU3BOIHYI0, HATH y=zE,

5. Haiitu mpoMexyTkH BO3pacTaHuss M YOBIBaHUS, IKCTPEMYMbI, MOCTPOUTH rpaduk (QyHKIUN
2 3

y=3x"-2-x".

6. Haiitu mpousBoaHyto y'(x) s GyHKIMH, 33JaHHOW TapaMeTPUIECKH:

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-
BETHI;

— 5 0amioB, eciau MATh 3a/1a4 U3 MIECTH BHITIOJIHEHBI TPABIWIIBHO, & B OJJHOW 3a/a4ue X0/ pelle-
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. Bbruvcautb uHTErpas _[ Ux ——+2 |dx.
X

s

nx
dx .
X

2. Bprauciaute I/IHTel"paJ'I.[

3. Bbrunciauth uHTErpa j(x —7)cos2x dx.
dx

24/x-3"
i
5. HaiiTu onpeeneHHbIi HHTerpat J x V14 x7dx.
0

4. BBIYUCIUTH UHTErpAII j

ITo pe3yjibTaTaM BBIITIOJHCHUA KOHTpOJ’IBHOﬁ paGOTBI BBICTaBJIACTCA:

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

— 5 0amioB, eciM YeThlpe 33/1a4 U3 MATH BBHIIOJHEHbI MPABHIBHO, a B OJHOM 3aJaue XoJ pe-
IIEHUs] BEPHBINA, HO €CTh TPYyOble OIIMOKY WK PEIIeHUE HE 3aBEPIICHO;

— 4 Oamna, ecny TPH 3aJadl U3 ISTH BBIIOJIHEHBI IPABUIIBHO, a OCTAJIBHBIE JBE MO0 HE pe-
IIEHBI, TM00 peIIeHne Ha4aTo, HO HET MPOJBIKEHHS ISl JOCTHIKEHUS pe3ysbTara, JIu0o B
ITHUX 3a/la4ax JAOMYIIEHBI TPyOble OMTUOKH.

KonTpoabHasi padora « ®YHKIUH HECKOJbKHX MepeMeHHbIX»

KoHTponbHas pabota conepxut 5 3agad. Bpemst BeimogHeHus 45 MUHYT.
[Tpumep BapraHTa KOHTPOJIBHOM pabOTHI:

. cosx’
1. HaiiTi yacTHBIE TPOU3BOAHBIC QYHKINHN z = ———

x+y

. 15
2. z=\/;sz.Ha171TI/I % u —Z.
X ox

0z O
3. Haiitu a—Z, 52 oT (pyHKITUH, 3aJaHHOI HESIBHO: x*+2 y3 +2°0 - 3xyz—2y=-3.
X

4. Haiitu skcTpeMyM GYHKIHE z = x> + Xy + y* —2x— y.

0z O
5. z=xlny, x:z, y=u2+v2.HaI71TI/I —Z, —Z.
v ou Ov

ITo pe3yjibTaTaM BBIITOJIHCHUA KOHTpOJ’IBHOﬁ paGOTBI BBICTaBJIACTCA:

— 6 OayIoB, eclM BO BCeX IISITH 3a/1a4ax XOJ PEIICHUs] BEPHBIH, MOJTyYeHBI TPABUIIHLHBIC OTBE-
TBI;

— 5 0aioB, eciiy YeThIpe 3aJa4 U3 ISITH BBITIOJHEHBI MIPABIIIBHO, a B OJIHOHM 3a7ade XOJ pe-
IIICHUS] BEPHBIA, HO €CTh TPYOble ONIMOKH WM PEIICHUE He 3aBEPIICHO;

-4 63..]'[.]13., €CJIM TpHU 3aa4Uu U3 IATH BBIIIOJIHCHBI ITPABUJIIBHO, @ OCTAJIBHLIC JIBC J'II/I60 HC pc-
IICHBKI, J'II/I60 pEeIICHUC HAYAaTO, HO HET NPOABWIKCHUA IJIA JOCTUKCHHA pC3YyJIbTaTa, J'II/I60 B
ATUX 3aJa4ax JOIMYIIECHBI IPyObIe OITHOKH.



KonTpoubnas padora «/luddepenunanbabie ypaBHeHH s

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

1. Haiitu obee perienne quddepennnanpaoro ypasaenus y" —2y" —3y'=0.

2. Pemmts quddepeHnnanbHoe ypaBHEeHHE )’ = X (y # O).
y

o , x+1 e
3. Haiitu yactHOoe pemenune nuddepeHunanbHOro ypaBHeHUss ) +——y =3xe ", yJooBIe-
X

TBOpsitoiee HadanpbHOMY ycnoBuro (1) =0.
4. Peumts mubdepennuansroe ypasaenne y” —2(y" —1)ctgx=0.

ITo pe3yjibTaTaM BBIITOJHCHUA KOHTpOJ’IBHOﬁ paGOTBI BBICTABJIACTCA:

— 6 6ayyoB, eciaM BO BCEX YEThIpEX 3aJadyax XOJ PElICHUs BEpPHBIH, MMOJYUYEeHbI MPaBHIIbHbIE
OTBETBHI;

— 5 0aisoB, eclii TPU 3aJau U3 YeThIPEXBHITIOIHEHBI IPaBUIIbHO, & B OJTHOW 3a/1aue XOJ] peliie-
HUS BEpHBIN, HO €CTh TPYObIe OMIMOKHU MM pEelIeHUe He 3aBEPIICHO;

— 4 Oamia, eciu TpU 3aJ]a4M U3 YETHIPEXBHITIOJHEHBI IPABUIILHO, a OJIHA 33a]]a4a HE pelleHa.

KontpoabsHasi padora «KpaTHble, KpMBOJIMHeliHbIe H TIOBEPXHOCTHBbIE HHTEIPATbD»

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

1. Bpruucnure 1BOHHON MHTErpal ” xdxdy no obmactu D, OTpaHUYEHHOMN JTMHUIMHU ) = X,

D
x+y=2,x=0.
2. Tlnockast iacTiHa D OrpaHrdeHa THHAIMA X° —x + y° =0, x> —2x + * =0,y=x, y=0. Haii-
JITE MacCy IJIACTUHBI, €CITH IJIOTHOCTh, C KOTOPOH pacipeeneHa Macca, BeipaxaeTcs: GyHKIneH
H=Y.
3. Brruucaure ”I(x+y+4zz)dxdydz, rne V:x=-1,x=1, y=0, y=2,z=-1,z=1.
v

4. Bplunciante KpUBOIMHEWHBIN HHTErpai epBOro pojaa ISthl ,rae L — xyra BUHTOBOM NMMHMK
L

x=3cost, y=3sint, z=4t, 0<t<rx.
Io pesynomamam 6blnoOIHEeHUS KOHMPOIbHOU PAGOMbL BbICMABIACHIC:

— 6 OamyoB, eciy BO BCEX YETHIPEX 3ajayax XOJ PELICHUs BEPHBIH, MOITyYeHbI NMPaBHIbHBIC
OTBETHI,

— 5 0anioB, eciaM TPU 3a7ad M3 YETHIPEX BBIIIOJIHEHBI MIPABUIBHO, a B OJHOW 3ajaye XoJl pe-
IIIEHUs] BEPHBINA, HO €CTh TPYyOble OMIMOKU WM PEIIeHUE HE 3aBEPIICHO;

— 4 Oanna, ecay TPH 3a/1a9M U3 YETHIPEX BHIOJIHEHBI IPAaBWIIBHO, a OJJHA 33/1a4a HE pelIeHa.

Kountpoabnas padora «Psaabn»

KonTtponbHas pabota conepxut 5 3a1ad. Bpems BeimonHeHus 45 MUHYT.
[Tpumep BapraHTa KOHTPOIBHON pabOTHI:

|
1. Mcenenosars Ha CXOAMMOCTb YHCIOBOM Ps: Y

n=1 I’l\/; .



& 1
2. McenenoBath Ha CXOQMMOCTb YHCIOBOI Psf: ), ——5—

n=2MN 11’12 n
o0
o . n=3
3. HccrnemoBaTh 3HAKOYEPEIYIONTUHCS PST 2(—1) Ha a0COJIOTHYIO (YCIOBHYIO) CXOIH-
n=1 n
MOCTb.
0 n_n
4. Haiitu 061aCcTh CXOIUMOCTH CTETICHHOTO Psijia: Z -
=1+

sin x?

5. Paznoxute pyHkuuo f(x) = B CTEIIEHHOM pSII.

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 3a1a4. Bpems BeimonHeHs 45 MUHYT.
[Tpumep BapraHTa KOHTPOIBHOMN pabOTHI:

1. Haiitu 3Ha4eHNE KOPHS 71 -i CTENEHU U3 KOMIUIEKCHOTO Yuca: 3/ — 8i .

2. VYxkazaTh TOYKH KOMIUIEKCHOW TUIOCKOCTH, B KOTOPBIX GyHKIHS [ (z) = z? —Rez +2i mudde-

peHLupyema.
2z
. e -z
3. Omnpenenuts Tun 0co6oi Toukn z =0 nias pyskunn f(z) = ———.
z

4. BpluuCINUTH UHTETpA ucnosb3ys Teopemy Ko o BelueTax.

(-2

p2+3p+2

5. Haiitu opurunan no uzobpaxkennto: F(p) = .
(p=3)(p*+1)

[To pe3ynbraTam BBINOTHEHUS] KOHTPOJILHOU pabOTHI BBICTABIISETCS:

— 6 0a/IoB, €cM BO BCEX ISATH 3a/1adax XOJ PEIICHUs BEPHBIHN, TIONyYeHBI MPaBUIbLHBIC OTBE-
TBI;

— 5 OayuioB, eciM YeThIpe 3334 U3 IATH BBHITOJHEHBI MMPABHIBHO, @ B OJTHOW 3ajade XOoJl pe-
IIICHUS] BEPHBIIA, HO €CTh TPYOble ONIMOKH WM PEIICHUE He 3aBEPIICHO;

— 4 Oayia, eciiy TpU 3aJla4M U3 MATU BHITIOJHEHBI IPABUILHO, & OCTaJIbHBIC JBE TUOO HE pe-
IICHBI, JINOO pelIeHrne HayaTo, HO HeT MPOABIKEHHSI IS JTOCTIKEHHS Pe3ysbTaTa, JIn0o B
ITHUX 3a/la4ax JAOMYIIEHBI TPyOble OMTUOKH.

KontpoabsHast padora «AuddepeHunaibHble ypaBHEHHs B YACTHBIX PON3BOIHBIX)



KonTtponbHas padota conepxut 4 3amad. Bpemst BeimonHeHus 45 MUHYT.
[Tpumep BapraHTa KOHTPOIBHOMN pabOTHI:

1. Haiitu oOmee pemenue u = u(x, y) muddepeHnnaIbHOro ypaBHEHUS ¢ YaCTHBIMH ITPOU3BO/I-
2

u
HBIMU: a—2=x+y.

2. Haiitu o0muii MHTETpas ypaBHEHUS xg—u + y@_u =1.
X

dy
3. Onpenenuts TUN ypaBHEHUS U IPUBECTH €r0 K KAHOHUUECKOMY BUILY
Uy +4Uy, +5u,, +u, +2u, =0,
4. Pemnts 3agauy Kommm 171 BOJTHOBOTO ypaBHEHUS, ONUCHIBAIOIIETO MPOLIECC KOJIeOaHHs Heorpa-

HUYCHHOH CTpyHBL: U, =4u, , u(x,0)=cosx, u,(x,0)=1.

ITo pe3yjibTaTaM BBIITOJHCHUA KOHTpOJ’IBHOﬁ paGOTBI BBICTaBJIACTCA:

— 6 0amIoB, ecM BO BCEX YETHIPEX 3aJadax XOJ PEIICHHs BEPHBIH, MOTy4YeHB NPAaBUIbLHBIC
OTBETHI;

— 5 0amioB, eciaM TPU 3a7ad M3 YETHIPEX BBIIIOJIHEHBI MIPABUIIBHO, a B OJHOW 3ajjaye XoJ pe-
IIIEHUs] BEPHBINA, HO €CTh TPyOble OIIMOKY WM PEIIeHUE HE 3aBEPIICHO;

— 4 Oanna, ecay TPH 3a/1a4M U3 YETHIPEX BHIOJIHEHBI IPAaBIIIBHO, a OJJHA 33/1a4a HE pelIeHa.

Pacuernsbie 3aganus

PacuetrHoe 3ananue«AHanuTnyeckasi reomerpus. Jiuneitnas anreopa. llpeneast. Audgdepen-
nuposanue. MuTerpansnm

OO0y4arommemMycst BbIIaeTCs MHAUBUYaTbHOE 3a/ITaHUE.
PacueTHOe 3a7aHue BRITIONHSETCS B (hOpME JOMAITHETO 3a/IaHU.
Coneprkanne pacueTHOTO 3a/1aHusI.

I. Boinonnume:
e BrimonmHUTE onepanuu HaJ MaTpUIIAMH, HAUTH OOPaTHYIO MaTPHUITY

e PemmuThk cucTeMy JIMHEWHBIX YpaBHEHUH MeTo1oM ["aycca B 3aj1ayax ¢ MPUKIIATHBIM COAEpKaHU-
eM

e CocTaBUTh ypaBHEHHUS NPSIMON M IUIOCKOCTH, BBIYHUCIUTH MOJYJIb BEKTOPHOI'O M CMEIIAHHOTO
MPOU3BEJCHUIN BEKTOPOB, HANTH BBHICOTY MUPAMUIbBI

e Brruncnauth npeaensl GyHKIHA, paCKpbIB HEONPEAEICHHOCTD

¢ BpIyncauTh 3HaYCHHUE POU3BOJHON B TOUKE, HAMTH MPOU3BOJHBIE CIIOXKHBIX (DYHKITHIA

e BpUUCIUTE HEONIPEACIICHHBIN U ONPEAEICHHBIA HHTErPAJIBI METOIOM 3aMEHBI IEPEMEHHOM U 110
YacCTsM.

BpluncnauTs onpeneneHHbli HHTErpall Py PELICHUH 3a1a4 ¢ IPUKIaAHbIM cofepxkanuem. 1.

1. Hcxoouwvie oannvie ons 3a0anusi:

3agauM 19 pacuETHOIO 3aJlaHUs «AHAJUTHYeCKas reomeTpus. Jiuneiinasa aareopa. Ilpenesnbl.
Ju¢pdpepenunposanne. MuTerpansn

Bagaua Ne 1. Haiitu A7 - B, tae
1 a b-1 —a
A=la+2 3 c-d
-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) ypaBHeHue npsmoi AB;

0) ypaBHenue wiockoctn ABC

B) BBICOTY MMUPAMHU/IbBI, OMYIIECHHYIO 13 BepIiuHbl .

Ne A B C D
2.1 (0;7;1) (4L)9) (4;6;3) (3;9;8)
2.2 (-13;6) (9;-8;7) (2;2;0) (0;4;-2)

3agaua Ne 3. BeruncnuTh npejien, He Noab3ysch npaBuioM Jlonurans.

2
3.1 1m—3x +32x—1
=13 27x7 —1
2
32 lim 2X —x-1

=1 3x% —x =2

3agauya Ne 4. BeruuciuTs npeses, uCHoiab3ys SKBUBAICHTHbIE OECKOHEYHO Majible (yHKIIUU.

41 im sin 4x
: 0 In(1—5x)
252
42 lim & L

3agaua Ne 5. Jlana pynkuust y = f(x).
a) BBIYUCIIUTH TPOU3BOAHYIO (PYHKITHH;
0) HaliTH 3Ha4Y€HHE MPOU3BOJHOM B TOUKE x, =1 .

5.1 y=+x —24x? +34x

5.2 y:2x4—l—i/x_2+i3
x X

3agaya Ne6. Boruncauts npon3BoHYIO () YHKIIHH

6.1 y=§sin3x-(6coszx+ 7)

6.2 y=2e&~ 2x -1
3apauya Ne7. BeruucnuTh HeonpeaeeHHbIN HHTErpal

3
AR LSS B

X



7.2 dx

J-sinzx-cos3x—2
cos? x

3amaua NeS. BerunucinuTh HEONpeaeIeHHbIN HHTErpal.

8.1 j (x> +1)e>dx

8.2 j(xz —7)cos 3xdx

3amaua Ne9. Jlana snextpuueckas cxema. M3pectHsl J[C HCTOYHUKOB TOKA U COMPOTUBJICHUS pe-
3uCcTOpoB. Tpedyercst onpeaenuTh 3HAYCHHUS TOKOB B BETBSIX CXEMBI.

& R, R &
T

£, R,
o—

R\ R | Ry | Ry | R | R | & | & | & | &

9.1 100 | 100 | 50 50 50 50 10 5 10

)]

9.2 50 | 100 | 100 | 50 | 50 | 50 2 10 3 8

3agaya Nel0. Hanpspkenue Ha 3a)KHMax 3JEKTPOIIPHEMHHUKA OINPEIENIeTCs IEPHOANYECKON (pyHK-
nueit U(f) ¢ nepuomom T (¢ — Bpems B cexynaax). [loctpouts rpaduk dyuxuun U(f) ; HaiiTa

JEHCTBYIOIIEE 3HAYECHNE HANIPSHKEHUS U, .

2t, 0<r<l,

10.1 u(t)=<-2t+4, 1<t<3, T =4
2t—8, 3<t<4,
4¢, 0<r<«],

102 u(t) = —4t+8, 1<t<2, -
4r—8, 2<t<3,
—4t+16, 3<t<4,

1. Texnonoeus svinonnenus 3a0anusL:

Hcnonp3ys onpeneneHue MaTpuilbl, AEMCTBUS HAJ MaTpUIIaMU M MX CBOMCTBA, MPUMEHSIS OI-
penerneHue onpeaeauTeNs, CBOUCTBA ONPEAETUTENs, ONpeIeleHue 00paTHOM MaTpPHIlbl, UCHIOIb3Ys
3JIeMEHTapHbIe MpeoOpa3zoBaHUs MATPUI] BHIIOJHUTH ONEpalliy HaJl MaTpUIAMH, HAalTH 0OpaTHYIO
MaTpuLy.

Hcnone3ysl ompeneneHne CUCTEMbl JTUHEHHBIX YpaBHEHHUI, OJHOPOJIHBIX W HEOJAHOPOIHBIX
CUCTEM PELIUTh CUCTEMY JUHEMHBIX ypaBHEHHI MeTo/ ['aycca B 3aa4ax ¢ NPUKIAIHBIM COEpKa-
HUEM

Hcnonp3ys onpenesneHne KOOpAUHAT BEKTOpA, ONEpali HaJl BEKTOpaMH M MX CBOICTBa, OI-
peneneHus CKaJIpHOT0, BEKTOPHOI'O, CMEIIaHHOTO MPOW3BEICHUN BEKTOPOB U UX CBOMCTBA, YpaB-
HEHUS NPSAMOI B IPOCTPAHCTBE, YPaBHEHUE INIOCKOCTH, HAMTH KOOPAMHATHI BEKTOPOB, BBIYMCIIUTh



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 4xdx—3ydy =3x"ydy —2xy’dx.

1o XY1+y7 +p'N1+x* =0.

3amaya 2. Haiitu o0muii maTerpas iudpepeHunajibHOro ypaBHeHU s

2
2.1y :y—2+41+2.
x x
22, 3 F 20
2y° +x°
3agauya 3. Haiitu pemenne 3agaun Kommn
3.1 y'—y/xzxz, y(1)=0.

39 Y —yectgx=2xsinx, y(z/2)=0.



3anaua 4.Haiitu o01ee pemenne 1uppepeHunaTILHOTO yPABHEHU S
41y"+3y"+2y" =1-x".
40 V" =y"= 6x> +3x.
3anaya 5.Beluncaure ABoiiHOI MHTerpas no odaacru D
5.1 II(12x2}J2 +16x°y° )dxafv;
" D: x=1Ly=x", y:—\/a_c.

52 J‘j‘(%czy2 +48x7y’ )dxdy;
? D: le,y—\/;, y=—x".

3amaya 6.Haiitu muiiomaab GuUrypbl, OrpaHU4eHHOH JAHHBIMH JMHUSAMM
6.1 3 —2y+x’ =0, —4y+x’ =0,

y=x/3.y=3x.

62 X —4x+y" =0, x"-8x+y’ =0,

y=0.y=x/3.

3amaya 7. Haiitu 00beM TeJs1a, 32JaHHOT0 OrPAHMYMBAIOIIUMH €r0 MOBEPXHOCTAMHM

7.1 - ’9—x2—y2,

9z/2=x"+y°.

3anaua 8. HaiiTi OTOK BeKTOPHOIo moiisi & uepes 4acTh miockocTn I, pacnosoxkennyio B
MePBOM OKTAHTE
8.1 a=xi+yj+zk

P:x+y+z=1.
22 a=yj+:zk
P:x+y+z=1.

3anaua 9.HaiiTH HOTOK BEKTOPHOIO MOJisi A uYepe3 3aMKHYTYIO TI0BEPXHOCTh

9.1 a :x2i+xj+x:k, S:z=x +y2, z=1 x=0,y=0 (1 OKTaHT).

92 a =(x*+)7 )i+(x" +37)j+(x"+37 )k, St z=x"+)", z=0,z=1.

3amaua 10.HaiiTi HMPKY/ISIHI0O BEeKTOPHOro moisid B1oabL KouTypa I (B HanpaBienuwu, co-

OTBETCTBYIOIIEM BO3PACTAHMIO Napamerpa [)
10.1 a:yi—xj+zzk,

2
X =——coS8t, y =——cost,
r: 2 Y=

z =sint.



102 a=-x"yYi+j+zk,

:Q/Zcost, y :Q/Zsint,
z=3.

1. Texnonoeus svinonnenus 3a0anusL:

Pemute 00bIkHOBEHHOE MU depeHITnaTbHOEe YpaBHEHNE ITEPBOTO MOPSIAKA C PA3ASIISIONTAMUCS
MIEPEMEHHBIMU, JIMHENHBIE OAHOPOJHBIC W JIMHEHWHbICE HEOJAHOPOAHBIE. PelnTh JNMHENHBIE OHO-
POJHBIE U HEOJAHOPOHBIE YPABHEHHUSI BTOPOTO MOPSJIKA C MOCTOSHHBIMU KO3 UITUEHTAMH U YpaB-
HEHUS TOMYyCKaIol1e MOHWKEHUE CTEICHHU.

Hcnonp3ys onpeneneHre JBOMHOTO MHTErpalia, TEOPEMY O CBEJACHUU ABOWHOIO MHTErpaja K
MOBTOPHOMY, BBIUMCIIUTH IBOMHON MHTErpall, HAUTH IUIOLIA/lb TNIOCKON 00JIACTH.

Hcrnonb3ys onpenesneHne, 3JIeMEHTApHbIE CBOMCTBA, OCHOBHBIE TEOPEMbI BEKTOPHOI'O aHAIU3a
- I'puna, Crokca, Octporpaackoro-I'aycca — ucciienoBaTh BEKTOPHBIE MOJISI, BBIYUCIUTH MOTOK
BEKTOPHOTI'O TOJIA Y€pe3 3aMKHYTYIO MTOBEPXHOCTh U HUPKYJISALIMIO BEKTOPHOTO MOJI BJIOJIb KOHTY-

pa.

IV. Cpox svinonuenus pacuemmnozo 3adanus
[To oxoHYaHUIO U3YUEHUST MOIYJIS.

I:

I[OBC,Z[GHI/IG BCCX 3a/la4 paCUYCTHOI'O 3aaHuA 0 NPAaBUJIIBHOI'O0 OTBETA ABJIACTCA 00s13aTeNIbHBIM yC-
JIOBUEM JOITyCKa K DK3aMCHY.

[To pesynbTraraM BHIMIOJHEHHS pACUETHOTO 3aaHus BhIcTaBisercs 10 Oamios.

Pacuernoe 3ananue «Psaabl. Teopuss (PyHKUMH KOMILUIEKCHOTO NEPEMEHHOr0. JJeMeHTbI
YPaBHEHHIl MaTeMaTH4YeCKOH PU3UKI»

PacueTHOe 3a7aHVE BRITIONHSAETCS B (hOpME JOMAITHETO 3a/IaHU.
I. Boinonnume:
e lccnenoBarh Ha aOCONIOTHYIO CXOJUMOCTD PSIJT

e Haiitu o6macTh cX0MUMOCTH (YHKIIMOHAILHOTO psiaa

e  Paznoxwuts ¢pyHkumio B psin Tenopa nmo crenensm X

e Pasznoxuts dyHkuuio B psiq Oypbe Ha mpoMexyTke (—7, 7).

e [lIpeacraButh B anredpanyeckoii popme

e JlanHyro QyHKUUIO Pa3JIOKUTh B paj JIopaHa B OKPECTHOCTH TOUKH Z|,
e  Onpenenuts THI 0c060i Toukn z = 0 g nanHOM yHKIMK

e  BpIYMCINUTHL UHTETPAT

e OmnepalMoOHHBIM METOJIOM peluTh 3anauy Komm

e PemuThs ypaBHEHHE B YACTHBIX MPOU3BOIHBIX

1. Ucxoowuwvie oannwvie 01 3a0aHUA:
3agaua 1.UccienoBaTs Ha a0COIIOTHYIO CXOAMMOCTD PSijy

1.1 Z n+1 2n+1

n + 1)
1.2 z n+1 i’l !
2+l
3agauya 2.Haiitn oﬁnacn, CXOAUMOCTH (PYHKIMOHAJIBHOIO psiia
(x+ 3)2"

2.1
Z 2n+3

n=l



22 5 () (x=3)
pry (n + 1)5"
3agaua 3. Pasjaoxuth pyHkuuio B psaa Teiliiopa no crenmenssm X
9
20— x—x°

2
X

3.2 V4-5x

3anaua 4. Pazjioxuts QyHkuuio B psig @ypbe HA POMeEKyTKe (—7, 7).

3.1

4.1 y=2x+1
42y=3-4x
3anaua 5. [lpeacraButh B ajiredpandeckoi popme
5.1sin(z/4 +2i)
5.2 cos(z/6 + 2i)

3agaya 6. lannyro pyHKuuIo pasioxkuTh B psia Jlopana B OKPECTHOCTH TOYKH Z,

6.1 zcos%,zo =2

6.2 sini,z0 =1
1

3agaua 7. Onpeneaurs Tun 0codoii Toukn z =0 nas nannoi pynkuun

7 1 e9z _1
" sinz—z+2'/6
2
72 z''?
3amaya 8.BbIunCIUTH HHTETrPa
dz
8.1
zf/Z Ziz2 +1 )
2.2 dz
|z-1-1]=5/4 ZZ(Z - 1)

3agaua 9.0nepanMOHHBIM METOA0M pemInTh 3aaa4y Komu
9.1 y'"+y=6e"’, y(0)=3,y'(0)=1

9o Y'-y=0,  ¥0)=0,)(0)=1
3apauya 10. /lano ypaBHEHHE B YACTHBIX MIPOU3BOJIHBIX
(=D'nu,+Au,+n=5u,+n-Du, +m+Du, +5u=0,
rJe 7 — HOMEp 10 crucky; 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 PAANYC CXOIUMOCTH CTETIEHHOTO psfa, UCCIEN0BATh TOBEIEHUE CTEIIEHHOIO psAAa 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.

Hcnonp3ys ompeneneHre KOMIUIEKCHOTO YHCIA, T€OMETPUYECKOe IMPeCTaBIeHHE KOMILIEKC-
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-
BBl TIPOU3BOIHBIEY, U, C HOMOINIBIO 3aMEHbl HCKOMOH (yHKIMH BuIAu(x,y) = ™ v(x, y);

3anucaTh ypaBHeHHE sl GyHKUIUU V(X, V) .

IV. Cpox svinonnenus pacuemnozo 3adanus
[To oxOHYAaHUIO U3YUYEHHS] MOTYJIS.

ﬂOBeI[eHI/Ie BCCX 3a1a4 paCY€THOI'O 3adaHUA J0 IIPaBUIBHOI'0 OTBETA ABJISACTCA 00s13aTEIbHBIM yC-
JIOBUEM JOITyCKa K 3K3aMCHY.

I[To pe3ynbTaTraM BBITTOJTHEHHS PAaCUE€THOTO 3a/1aHusl BeIcTaBisgeTcs 10 6amios.

IIpomeskyTOUHAs aTTecTAUMS
1 cemecTp
JK3aMeH

DK3aMEHAIMOHHBIN OWJIET BKIIFOYAET JBA TEOPETUYECKUX BOIMIPOCAU MPAKTUUYECKOE 3a/IaHNe.
[Tpumepsl TeopeTHYECKUX BOIIPOCOB OMIIETA:
1. Ilonarue mMatpuubl. Paznuynbie BUbl MaTpull. [[elicTBUA Haa MaTpUIIAMH.
2. Tonstue onpenenutens. CBoiicTBa onpeneauTens. MUHOPHI B UX aiareOpanvecKue J0IoJ-
HeHus. Pa3noxeHue onpenenuTess Mo 3JIeMeHTaM CTPOKH U 10 3JIeMEHTaM CToJIONa.
3. Tlonstue mpousBoaHou. ['eomerpuuecknii u GU3MUECKU CMBICT Mpou3BOoAHOM. [loHsTHE
muddepernupyemoctd pyakuun. Auddepenmmar.
4. IlpaBunmo muddepennupoBanus ciaoxHoi QyHkiuu. Jlorapupmuueckas MTPOU3BOIHAS.
[IpousBoaHbIe THIIEPOOTUIECKUX PYHKITHIA.
5. TlpousBoansie n muddepeHnnans BeIcuX nopsako. [lapamerpudeckoe 3amanue (QyHK-
Uy U ee quddepeHInpPOBAHIE.
6. OcHoBHBIE TeopeMbl MU (PEepeHIHATIBHOTO HCUYHUCIEHUs. PacKpheITHEe HEONmpeaeneHHOCTEH.
IIpaBuio Jlonurans.
7. TlepBooOpa3Has u HeompeaeaeHHbIH nHTerpai. CBOKWCTBAa HEONIPEACIICHHOTO HHTETpaIa.
Tabnuua HeonpeaeneHHbIX UHTErpaioB. OCHOBHBIE METO/bl HHTETPUPOBAHHUSL.
9. HHrerpupoBaHue UppaMOHATBHBIX (GYHKIHH. HTerprpoBaHre TPUTOHOMETPUUECKHUX BbI-
paxenuii. Hebepyiuecs: MHTETpabl.
10. Onpenenenne onpeneneHHOro uHrerpaia. CBOWCTBAa ONMpPEACICHHBIX UHTErpajioB. CyMMBbI
HapOy. YcnoBue cymiecTBoBaHus HHTerpaa. Kiiaccel HHTErpupyeMbIX (yHKIMH.

S

IIpuMepsl IPaKTUYECKUX 3aJaHUN:
1. Haiitu npousBenenne matpuil A4 - B, eciu



36 10 3 2
A= , B=
2 1 0 -1 -1 1

2. Hanwer Touku A (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. Jlanbl BEKTOpbI d = {1,—2,1} ub= {2, -0, 3}. Haiitn kocuHyC yria MexIy BEKTOpaMH

c=3Gi-bub.

2
. x° -9
5. Beruucauts npeaen lim

=3 x+1-2

6. Haiiti npou3sBouyto dpyskmun y = 3/(1—3x)> .

7. HaiiTi MpOM3BOIHYIO BTOPOTO MOPSIKA OT (PYHKIMH: ) = arcsinx.

5

8. BbIUHUCINUTH ONpenesIeHHbIN HHTErpal Jl
1 + X

dx.

2
9. BerauciauThs uHTErpai jidx
. VI-x? .

10. Haiitu momans (GpUrypsl, OrpaHMYeHHON TMHAAME: y = —x°, X+ =0.

Bpewms noaroroBku orBeta — 60 MUHYT.
[To pe3ynbTaram OTBETA HA SK3aMEHE BBICTABIISETCS:

— 36-40 6anI0B, €CIUMPABIIIHBHO BBIMOJIHEHO MPAKTHYECKOE 3ajaHue, U TIPH OTBETE HA BOTIPO-
CBhl DK3aMEHAlIMOHHOTO OWieTa M Ha JOIMOJHHUTEIbHBIE BOIPOCH! OOyYalOMIMKCS MOKa3al,
YTO BJIaJICET MAaTEPUAIOM H3yYCHHOH JAUCIUIUIMHBI, CBOOOIHO MPUMEHSET CBOU 3HAHUS /IS
OOBSICHEHUS pa3IMYHBIX (DAKTOB MITM PEILICHHS 3a1a4;

— 26-35, ecnumnpaBUIILHO BBITIOTHEHO MPAKTUUYECKOE 3aJ]aHUe WM B HEM JIOMYIICHO He Ooiee
OJHON OMIMOKH, KOTOpast ObUIa CaMOCTOSITETILHO UCIIPAaBICHA 00yYarOIIUMCS, U MIPH OTBETE
Ha BOIPOCHI JK3aMEHAI[OHHOTO OHJieTa M Ha JONOJHHUTEIbHbIE BOMPOCH O0yYaroImuiics
JIOMyCKaeTHETPyObie OMHUOKH;

— 20-25 GamoB, ecnu B BBITIOJIHEHHOM TPAKTHYECKOM 3aJaHUHIONYIICHBI TPyOble OIMMUOKH,
KOTOpBIE 3aTEM HCIPABJICHBI 00YYaIOIIUMCS IPH YYaCTUH dK3aMEHATOpa MM MPAKTUYECKOe
3aJjaHie HE BBHITIOJIHEHO B MOJHOM 00BeMe, HO O0y4aroIUiCs CMOT JOBECTH pEIIeHHUE 10
KOHIIa MIPU YYaCTUHU SK3aMEHATOpa, M B OTBETaX Ha BOMPOCHI SK3aMEHAI[MOHHOTO 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 GyHKIIUU HECKOJIBKUX MEePEeMeH-
HbIX. [TomHbIi 1 yacTHBIN Auddepernanb

[Tpown3BoaHas o HanpasiieHuro. ['paaueHT. [I[pon3BoIHbIE CIIOKHBIX ()YHKITHH.
[TpousBoaHble HESBHO 3a1aHHbIX GyHKIMI. KacarenbHas MiI0oCcKoCTh U HOpMaib K IMOBEPX-

HOCTH.

[Tonsitue nuddepennmansaoro ypaBHeHus. OObIKHOBEHHBIC A depeHInaIbHble ypaBHe-
HUS IEPBOTO MOPSAIKA.

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 UHTETPATIOB.

CaoiicTBa 1BOHHOrO MHTErpaia. CBeeHne JBOMHOIO HHTETrpajia K HOBTOPHOMY.

. Koopaunataeie muauu. KpuBonrHelHbIe KOOPAUHATHI. 3aMEHa MEPEMEHHBIX B TIBOWHOM

UHTETpale.

[IpruMepbl MPaKTUYECKUX 3aJaHHI:

1.

Haiigure yactHbie mpon3BoaHbIE PYHKIHNH Z = Intg(xy).

Haitnure %, ecnu z=x"+y> +xy, x=2sint, y=2cost.

Haiinute npousBoanyto GyHkuuu )'(x), 3a1aHHOM HESBHO YpaBHECHHUEM

xe* —ylnx =8.

Haiinure nonuslit nuddepennnan QyHKIUHE z = sin’ x +cos” y.

Haiinure o6imee pemrenne auddepennuansHoro ypaaenus 3x”ydx +2+/4—x> dy =0.
Pemmre 3amauy Komm: y' = 2xe ™, y(0)=1.

Haiinure obuee pemenne qudpepeHumnansHoro ypasuenus )" = y' + x .



8. Haiigute obmiee perieHue JMHEHHOTO OTHOPOIHOTO AU(depeHITNaTLHOTO YPAaBHEHHS
¥ +6y"+13y"=0.

9. HaiiguTe paboTy cUIOBOTO MOJIA F= (x> +3 y)? +(y+ 3x)f IIpY NIEPEMEILECHUN BIOJIb JIU-
Hun L:y=1-x" or touku M (-1, 0) x Touxe N(1,0).

10. HaiiguTe qUpKyISALHIO BEKTOPHOTO MOJIA a= y? - x?’ + yﬁ BJIOJIb KOHTYpa

X =cost, y=sint
z:sint,te[0,27z]'

Bpewms noarorosku orseta — 60 MUHYT.
ITo pe3ynbraTam OTBETa Ha SK3aMEHE BBICTABIIAETCS:

— 36-40 6anmioB, eCIUNPABUILHO BBHITIOJHEHO MPAKTHUECKOE 3aJaHKe, U IPH OTBETE Ha BOIIPO-
Chl SK3aMEHAIIMOHHOTO OWJieTa M Ha JIOTOJHUTENIbHBIE BOIMPOCHI OO0YyYaIOUIUICS MoKa3al,
YTO BJIaJIeeT MaTepHAIOM U3YUYE€HHOMN AUCUMUILTUHBI, CBOOOIHO MPUMEHSIET CBOU 3HAHUS IS
O0OBSCHEHHS PA3IMYHBIX (PAKTOB WJIU PEIICHUS 3a/1a4;

— 26-35, ecnumnpaBUIBLHO BBITIOJTHEHO MPAKTUYECKOE 3aJJaHUE WM B HEM JIOMYIICHO He OoJee
OJTHOW OMIMOKH, KOTOpasi OblJIa CAMOCTOSTENILHO MCIIPABICHA 00YJYaIOMUMCsI, U TIPH OTBETE
Ha BONPOCHI 9K3aMEHAI[MOHHOTO OuiieTa W Ha JOIMOJIHUTEIbHBIE BOMPOCHI 00YyYaroluiics
JOTTyCKaeTHETPyObIe OMUOKH;

— 20-25 GamioB, ecnu B BBITIOJIHEHHOM TPAKTHYECKOM 3aJaHUHIONYIICHBI TPyObie OIMUOKH,
KOTOpBIE 3aT€M HCIpaBIeHbl 00y4aIOMUMCS NPU YYACTHH SK3aMEHATOpa WM MPAKTUYECKOe
3a/laHue HE BBIMIOJIHEHO B MOJIHOM 00beMe, HO OOydYarolIUHCs CMOT JIOBECTH peIlIeHue 10
KOHIIa TIPU YYaCTUHU SK3aMEHATOpa, M B OTBETaX Ha BOMPOCHI SK3aMEHAI[MOHHOTO Ouiera
JIOTYIIIEHBI OIIHOKH;

— 0 GansoB, eCIUNPAKTHUECKOE 3a/1aHUCHE BBIIIOJHEHO WM HE JIaHBl OTBETHI HA BOIPOCHI IK-
3aMEHaIlMOHHOTO OniieTa M He BBIIIOJIHEHbI KpUTepUH Ui Kateropuu 20-25 6aos.

OrneHKa Mo TUCIHUIIIMHE OMpeaesseTcs B cooTBeTCTBUM C [lonokeHneM o OamibHO-pEHTHHTOBOM
cucreMe s cryneHToB ¢unuana HUY «MBW» B 1. BOMKCKOM MO COBOKYITHOCTH PE3YJIbTaTOB
TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH M SK3aMEHAIIMOHHONCOCTABIISAIOLIEH.

B 3aBucHMoOCTH OT KOIMYECTBA OAJIIOB 3a AUCHUIITIMHY BBICTABJIACTCA:

Ouenka KosmnuectrBo 0a/110B
OIICHKA 5 («OTIUYHOY) 90 — 100 6amioB
oreHka 4 («XoporIio) 76 — 89 GannoB
OIIeHKa 3 («yJIOBIETBOPUTEIHHO) 60 — 75 Gamnos
OlleHKa 2 («HEYIOBIECTBOPUTEIHHO) 0 — 59 6amoB
3 cemecTp

IK3aMeH

DK3aMEHAIMOHHBIN OUJIET BKIIOYAET JIBa TEOPETUUECKUX BOMPOCAH MPAKTUYECKOE 3a/laHHe.
[Tpumeps! TeOpETHUECKUX BOIPOCOB OuiIeTa:

1. IlougTHe 4uCIOBOTO paaa. OcHOBHEIE TCOPCMBI O CXOAAIINUXCS YUCIIOBBIX pAIax.
2. Ilpu3Haky CXOIMMOCTH TOJIOKHUTEIBHBIX PSIIOB: MPU3HAKK cpaBHeHUs, [lamambepa, Kormm.
3. 3HakodepeayrouIrecs U 3HaKOTIepeMEHHBIE Psiibl. AOCOIIIOTHAS U YCIIOBHASI 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 MHTEIPAJIOB.

10. IIpeobpazosanue Jlamnaca. 3o6paskeHue npocTemmx GyHKIHUA.

e

0o 0o

[IprMepbl MPaKTUYECKUX 3aTaHHI:

= 1
1. HCCHeHOBaTB Ha CXOAUMOCTD psAd E W .
n=l1 n—

0 n

2. HccnenoBaTh Ha CXOJUMOCTb PsiJI —
n:

n=l

=~y

3. Hccnenoath Ha CXOMUMOCTb Pl Z

n=1 n\/; .

4. TIlpencraBUTh B TPUTOHOMETPUYECKOHN U MMOKA3aTeNbHOU (opMax KOMITJIEKCHOE YUCIIO:
z==2+iV2.

5. Haiitu 3Ha4ueHHe KOpHA 7 -1 CTEIIEHU U3 KOMILIEKCHOT'O YUCIa! i .

6. Paznoxurts pyHkumo f(z)= l—c¥ B psx Jlopana.
z

7. OnpenenuTb XapakTep 0COO00W TOUKHU: [ (z) =V , 2,=0.

z

e
8. BbluncauTh MHTErpai, UCoJib3ys TeopeMy Koln o BelyeTax: j ————dz.
i Z +2z

2
u
9. Pemuts quddepennnaabHoe ypaBHEHHE B YaCTHBIX TPOU3BOIHBIX: P COS X .
X

o'z
aXZayz

10. Pemuts quddepennnaibHoe ypaBHEHUE B YaCTHBIX TPOU3BOIHBIX =0.

Bpewms noaroroBku orBeta — 60 MUHYT.
ITo pe3ynbTaram OTBETA HA SK3aMEHE BBHICTABIISCTCS:

— 36-40 6anI0B, €CIUMPABIIIHHO BBIMOIHEHO MPAKTHYECKOE 3a7jaHue, U TIPH OTBETE HA BOIIPO-
Chl SK3aMEHAIIMOHHOTO OWjieTa M Ha JIOTOJHUTENbHBIE BOMPOCH OO0yYaIOUIUICS MoKa3al,
YTO BJIaJI€ET MaTEPHAIOM U3YUYE€HHOMN AMCUMILTUHBI, CBOOOIHO MPUMEHSIET CBOU 3HAHUS IS
O0OBSCHEHUS PA3IMYHBIX (PAKTOB WM PEIICHUS 3a/1a4;

— 26-35, ecnmumnpaBUILHO BBITIOJTHEHO MPAKTUYECKOE 3aJ]aHUe WM B HEM JIOMYIICHO He OoJee
OJTHOM OIMIMOKH, KOTOpasi OblJIa CAMOCTOSTENILHO MCIIPABJICHA 00YJYaIOMUMCsI, U TIPH OTBETE



Ha BONPOCHI 9K3aMEHAI[MOHHOTO OuiieTa W Ha JOIMOJIHUTEIbHBIE BOMPOCHl 00YyYaroluiics
JIOMyCKaeTHETPyObie OMHUOKH;

— 20-25 GamioB, 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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