MuHKMCTEepPCTBO HAYKH M BbICIIEr0 o0pa3oBanusi P@®
DeepasibHOE TOCYAAPCTBEHHOE 010/IKeTHOE 00pa30oBaTe/IbHOE YUpeKIeHue
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 NMPOrpamMMbl: JJIeKTPO3HEPreTHYECKHEe CUCTeMbl U NH(POBbIE TEXHOJIO0-
ruu, Hudposbie cucreMsbl pelieiiHoii 3aIIMTHI M aBTOMATUKH, [ HApo3IeKTpocTaHIUU U IM(PPOBBIE TEXHOJI0-
ruu, UHTeN1eKTyalbHasl BO300OHOBJIsIEMasi JHePreTHKa

YpoBens o0pazoBanus: 6akajaBpuat

®opma 00yueHusi: OUHAs

PatGouasi nporpaMmma QuCHUNINHBI

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

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

prnOCMKOCTL B 3A4Y€THbLIX ¢AMHHUIAX

Yacos (Bcero) no yueOHOMY IJIAHY 648

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

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

Jlexuuu

IpakTHyeckne 3aHATHSA

JladopaTopHbie padoThI Y4eOHBIM MJIAHOM He MpeIyCMOTpPeHbI

KoncyabTanuu no KypcoBomy npoexry/ padore Y4eOHBIM IJIAHOM He MpeIyCMOTpPeHbI

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

BKJIKOYas:

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

HpOMe)KyTO'—IHaﬂ aTTeCTanus:

JK3aMEH 1 cemecTp — 2,5 yaca

3K3aMEH 2 cemecTp — 2,5 yaca

JK3aMeH 3 cemecTp — 2,5 yaca
Kontpouasb:

3K3aMEH 1 cemectp — 33,5 yaca

3K3aMEH 2 cemecTp — 33,5 yaca

JK3aMeH 3 cemecTp — 33,5 yaca

BoJskeknii 2023



MMPOT'PAMMY COCTABHIJI:
3apenyromuii kapenpoit O/, K.11.H.,

A -

JOLEHT H.T". Xonpipesa
(NOMKHOCTE, YYEHAs CTeTNeHb, YUeHOEe 3BaHHE) (noanwues) (pacindpopka NOANKHCH)
3aBenyrommii kadenpoit OJ %/— H.I'. Xonsipesa

(na3sanue kadenpsi) (noanmuce) (paciupposka noanucm)

Pykoromarens oGpazoparebHoil HporpaMMel INeKTPOIHEPreTAHECKUE CUCTEMEL U TAQPOREIE TeX-
HOJIOTHH

JouenT kadeapsl DHEPreTHKH, K. T.H. A.B. CTpHKHYEeHKO

(NOMKHOCTD, YueHas CTENEHb, YUCHOE 3BAHNE) (noanuces) (pacmndpoBka NoANKUCH)
Pykopoaurtens o6pasoBarensHoii nporpaMMel 1{adpoBsie cHCTEMEI peNeifHOo 3aITuTEl H aBTOMAaTH-
KH

Houent kadenpsr JHepreTHky, K.1.H.,
JOIEHT E.I'. 3enuna

(J0/DKHOCTE, yHeHas CTeNeHb, YHEHOE 3BaHHe) (ndAnncy) (pacundpoBka noanuck)

PyxoBoautens oOpasoBaTensHEIX mporpamM ['maposnexkTpocTaHuEH U IH(POBBIE TeXHOMOTHH, HH-
TEeJUIEKTyaJIbHasl BO30OHOBIsIEMas SJHEPIeTHKA

HoueHnT kadenpsl DHEpreTHKH, K.T.H., M
JOLEHT : I1.B. IllamMurymnos

(AOMKHOCTD, yHEHaA CTEMNEHb, YHEHOE 3BAHNE) (noanucs) (pacmndpoBka noanucH)
COI'JIACOBAHO:

H.o. 3aBenyroumero kagenpoi
DHepreTHKH M.C. Urannukuii

(Ha3saHue kadeapsl) ‘//ﬁ IITHCE) (pacwHdpoBKa NMOAMHCH)



1. IEJIX U 3AJTAYH OCBOEHMUSA AU CHUITJIMHBI
Leab ocBOeHUS IUCHUIIJIMHBICOCTOUT B IPHOOPETEHUH 3HAHUI M yMEHUHI 110 BBICIIEH MaTeMaTuke, (GOpMUPOBAaHMHM MAaTEMaTUYECKOro amnmapara, Heoo-
XOJMMOTO JUIsl OCBOEHUS TUCLIMILIMH MPOPECCHOHATIBHOIO IIUKJIA, OBIAJCHUM MaTEMAaTHUYECKUMHU METOJaMH UCCIIE0BaHMSL.
3agayamMu AUCHMILINHBI ABJISIOTCH:
— OCBOEHHME OCHOBHBIX TEOPETHUYECKHX MOJ0KEHUH Kypca BbICIIEH MaTEMATUKH;
— mnpuoOpeTeHrne YMEHHI U HaBBIKOB pEIIeHHs 3ajiay 110 BBICIIEH MaTeMaTHKe;
— pa3BUTHE YMEHUI NPUMEHATh MaTeMaTHUECKHI annapaT K peIIeHuIo 3a1a4 IPUKIaJHOrO XapaKTepa;
— (opMupoBaHre HaBBIKOB OCTPOCHUS U MCCIIEIOBAHNS MAaTEMaTHUECKUX MOJIENIEH JIJIs peIeH s 3a/1a4, BO3HUKAIOIINX B X0/I€ PO eCcCHOHATEHON

JCATCIIBHOCTH.

dopmupyembie y 00ydaronerocss KOMNeTeHIHH U 3allJIaHMPOBAaHHBIC Pe3yJIbTaThl 00y4YeHHMs TUCIUIUIMHE, COOTHECEHHbIE ¢ HHAUKATOPAMH /10C-

THKEHUSI KOMIIeTEeHIINM:

Koa n HanMeHOBaHHe KOMIIETEH-
107071

Koa n HaumeHoBaHHe HHAUKATOpa
JAOCTHKCHHUHA KOMIICTCHIIUMH

3annaHupoBaHHBIE 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, NEHUCTBHUS 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 (PYHKIIMH, METO/IbI BEIYHCIICHUS TIPEJIEIIOB;

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

MOHSATUE HEONPEIEJICHHOr0 UHTErpajga, OCHOBHbIE METOIbI MHTETPUPOBAHMUS,
MOHATHE OMPENIETICHHOI0 UHTerpalia, TeoMeTpUYeCcKrue MPUIIOKEHHUs Onpee-
JIEHHOTO MHTEerpa’a.

yMeTb:

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

BBITIOJIHATE JCWCTBUS HaJl BEKTOPAaMH, COCTABISATH ypPaBHEHUS MPSIMBIX U
IUIOCKOCTEH;

NPUMEHATh pa3IMYHbIe METOIbI Il BBIYMCICHHS IPENENIOB, HCCIEI0BATh
(GYHKIMIO Ha HETIPEPHIBHOCTD;

muddepeHIpoBaTh GYHKIUIO OJHON JEHCTBUTEIHHON NEpeMEHHON, aHaIH-
3UpOBATh (PYHKIHIO U €€ TpaduK;




Koa m HauMeHoOBaHHe KOMIIETEH-
1107074

Koa n HaumeHoBaHue HHIUKaTOpa
JAOCTHKCHHUHA KOMIICTCHIINH

3amiaHUpOBaHHbIE Pe3YJabTATHI 00yUeHUsI

MHTETPUPOBATH (PYHKITUIO OJTHON EHCTBUTEIHHOM MEPEMEHHON.

OIIK-3.2.IIpumensieT MaTemaTu-
YecKui anmapaT Teopuu QyHKIUN
HCCKOJIBKHX NNCPEMCHHBIX, TCOPHUU
GYHKIIMA KOMIUIEKCHOTO TIepe-
MEHHOI'0, TEOPUH PSA0B, TEOPUU
nudepeHIATBHBIX YPaBHEHUH

3HATb:

MOHATHE (DYHKIIMHM HECKOJIbKHX MEPEMEHHBIX, YAaCTHbIE MPOU3BOIHBIE, AU(D-
(bepennupoBanue (YHKIIMH HECKOJIBKUX TIEPEMEHHBIX

MIOHATUE 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,

MOHATHE OOBIKHOBEHHOTO AH((EepPEeHIINATLHOTO yYpaBHEHUS, €ro peIieHus,
METOBI pEIIeHUs Pa3IMYHBIX TUIIOB YPAaBHEHMIA;

MOHATUE YHUCJIOBOIO psAla M €ro CXOAMMOCTH, HMOHATHE (YHKIHNOHAIBHOIO
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, METOJbI pEIIeHUs
muddepeHranbHbIX YpaBHEHUH B YaCTHBIX MIPOM3BOIHBIX IEPBOTO U BTOPO-
ro nopsiaKa.

yMeThb:

Qg depeHIMpoBaTh PYHKLINIO HECKOIBKUX AEUCTBUTEIBHBIX EPEMEHHBIX;
MHTErpUPOBaTh QYHKINIO HECKOJIBKUX JEHCTBUTEIBHBIX IIEPEMEHHBIX;
HaXO/UTh MOTOK BEKTOPHOT'O IMOJISl Yepe3 MOBEPXHOCTh, BEIYUCIIATH IUPKYIIS-
IO BEKTOPHOTO TOJIS;

pemaTh OOBIKHOBEHHBIE TU(PepeHIIaIbHbIE YPAaBHEHHUS PA3TUYHBIMA METO-
JaMu;

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

BBITOJIHATH JIEHCTBUSL ¢ KOMIUIEKCHBIMU YUCIIAaMH, IPUMEHSTh, TU(PepeHIn-
pOBaTh M MHTETPUPOBATH (QYHKINIO KOMIUIEKCHOTO IEPEMEHHOT'0, pacKJIa/Ibl-
BaTh B PsiJl, HAXOAUTH BBIYETHI, pelIaTh UQQepeHraIbHble YpaBHEHUS Olle-
PaLMOHHBIM METOJIOM;




Koa m HauMeHoOBaHHe KOMIIETEH-
1107074

Koa n HaumeHoBaHue HHIUKaTOpa
JAOCTHKCHHUHA KOMIICTCHIINH

3amiaHUpOBaHHbIE Pe3YJabTATHI 00yUeHUsI

pemath audQepeHnraibHble ypaBHEHUS B YaCTHBIX MPOU3BOIHBIX IEPBOTO
HOpsiiKa, IPUBOANUTh K KAHOHUYECKOMY BUAY IU((epeHInalIbHOE ypaBHEHHE
BTOPOT'O MOPSAKA;

IIPUMEHATh MAaTEMaTUYECKHI alapar K peIeHNIO IPUKJIAJIHbIX 33/1a4.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITIPOTPAMMBI BO

Jucnurnmuna 6a3upyeTcs Ha YpOBHE CpeIHEro 00IIero oopa3oBaHus.

PGSyJIBTaTBI OGy‘-ICHI/I}I, MOJTYYCHHBIC IIPU OCBOCHUHW AUCHUIUINHBI, HGO6XO,Z[I/IMLI pU U3Yy4YCHHUU CIICAYIOIINUX TUCHHILIINH: (((I)I/ISI/IKa», «TeopeTI/IquKaﬁ
Mexanukay, «[IpuknagHas mexanuka (Bkiatouas JIIIM)», «Teopust BeposTHOCTE W MaTeMaTnuueckasi CTaTUCTHKAy, «BcrmoMorarenbHOe THAPOMEXaHUIECKOE
obopymoBanuey, «['uapaBivka U WHXEHEpHas TUAPONOTHs», «[ UapaBIudyeckue MamuHb», «[ MAPOTEXHUYECKHE COOpYXKEeHHs», «JlmarHocTuka, HamIex-
HOCTh 000pynoBaHus U MOHUTOPUHT ['DC», «JlnarHoctuka, HaAC)KHOCTh 00OPYIOBaHHUS U MOHHUTOPUHT dHeproyctranoBok BUD», «Ilepexomnbie mporiec-
col», «PoboTOTEXHUYECKHE CHCTEMBI», «POOOTHI M MeXaHOTPOHHKa», «CHCTEMBI TUATHOCTUKUA U HAAEKHOCTh 00opymoBaHUs», «TeopeTnyeckne OCHOBHI
BUD», «TeopeTnueckue OCHOBBI THIPOIHEPTETUKNY, «TeopeTnueckue ocHOBBI P3uA», «TeopeTudeckre OCHOBBI AJIEKTPOTEXHUKNY, «Teopus SKCriepuMeH-
Ta 1 PCHICHUC I/I306peTaTeJILCKI/IX 3aga4», «9HCKTpI/I‘-I€CKI/IC U 3JICKTPOHHBLIC allllapaTbl», NPHU IMMPOXOKIACHUN HpGI[,[[HHHOMHOfI MMPAKTHUKU U BBITTIOJTHCHUU BbI-
MYCKHON KBATM(PUKAIIMOHHON PaOOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUITVIMHbI

3.1. CTrpykTypa IMCUHIIIHHBI

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

Pa3nen mucuuninHeL

No dopma MpOMEKYTOUHOM aTTe-
/11 cranuu

(no cemecmpam)

Bcero ua-

COB Ha pa3s-

i) ¢

Cemectp

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

KourakrHas

Jlex

Ilp

JIab

KIIP

NKKII

ITA

CP

Kour-
pOJIb

CopaeprkaHue caMmoCTOsTETLHOM pa-

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

1 | DnemMeHThI TMHEHHON anreOpbl

30

18

M3ydeHue TeOpeTUIEeCKOTo U MpaKTHie-
CKOTO MaTepuaa;

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

BrinonHenne 1oMaIrHero 3a aHus:

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

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

Brimonnenue Nel, 9 u3 pacueTHoro 3ana-
HHUANel .

BexTopHast anredpa.deMeHTh
AQHAJIMTUYECKON reOMEeTPUN

32

24

W3y4yeHnne TeopeTHIecKOro 1 MpakTHye-
CKOTO MaTepHara:

[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

ConeprkaHre caMOCTOSITENIbHOM pa-

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

DyHKINUH OJHOU IIEPEMEHHOMN.
HuddepennmpoBanne

38

24

W3zydeHne TeOpeTHIECKOTO U MpaKTHIe-
CKOTO MaTepuaa:

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

BrlinonHeHnue 1omMaliHero 3ajianusi:

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

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

OyHKINUH OJHOU ITEPEMEHHOMN.
NurterpupoBanue

50

10

10

30

W3zydeHne TeOpeTHIECKOTO U paKTHIe-
CKOTO MaTepurana:

[6], cTp. 159-214.

BrImonHeHne qoMamrHero 3a1aHus:

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

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

DK3aMeH

36

2,5

33,5

DK3aMeH MPOBOAMTCS B YCTHOH (opme 1o
OMJIeTaMCOTJIACHO MPOTrpaMMe dK3aMeHa

Hmozo 3a cemecmp

216

32

32

2,5

116

33,5




/o

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

Bcero ua-

COB Ha pas-

A€

CemecTtp

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

KouTakTHas

Jlex | Ilp

JIab

KIIP

HKKII

ITA

CP

Kour-
pOJIb

ConeprkaHre caMOCTOSITENIbHOM pa-

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

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

44

28

W3ydeHne TeOpeTHIECKOTO U MpaKTHIe-
CKOTO MaTepuaa:

[6], cTp. 275-303

BrlinonHeHnue 1omMaliHero 3ajianusi:

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

DNEeMEHTHI TEOPHH OOBIKHOBEH-
HBIX U PEepeHITHATBHBIX ypaB-
HEHUU

45

29

H3y4yeHune TeopeTHIeCKOro U MpaKkTHye-
CKOT0 Marepuana:

[6], cTp. 417-448.

BrInonHEeHUE JOMAITHETO 3a/1aHus:

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

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

WnTerpupoBanue QpyHKIMi He-
CKOJIBKHX TTEPEMEHHBIX

62

12 | 12

38

H3y4yeHue TeOpeTHIECKOro U MIPpaKTHYe-
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 3ajiaHusi:

[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
OuIeTaMCcOIIaCHO MPOTrpaMMe 3K3aMeHa

Hmozo 3a cemecmp

216

32

32

2,5

116

33,5

/o

dopma MpOMEKYTOUHOU aTTe-

Pa3nen muciMIuINHEbL.

CTaluu
(no cemecmpam)

Bcero ua-
COB Ha pas-
nen

Cemectp

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

KouTakTHas

Jlex

IIp

JIab

KIIP

HKKII

ITA

CP

Kour-
pOJIb

ConeprkaHre caMOCTOSITENIbHOM pa-

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

Psanpr

40

24

N3yyeHne TeopeTUUeCcKoro u mpakTuue-
CKOT0 MaTepuaa:

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

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

[2], Tema 11 No 46-53.

Brmomaenue Nel-4 3 pacueTHOro 3a1a-
HUANe3,

Teopus QyHKIIUN KOMIJIEKCHOTO
nepemenHoro. [IpeodpazoBanue

Jlammaca

84

14

14

38

W3ydeHne TeOpeTHIECKOTO U MpaKTHIe-
CKOTO MaTepurana:

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

[8], Ne 9, 10, 12-14, 16-18, 55, 59-60, 62,
63, 66-67, 104-105, 141, 143, 147, 148,
151, 155, 251, 253, 254, 256, 258, 259,
287, 291, 293, 295, 296, 300-306, 328,
331, 334, 348, 349, 351- 354.




/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 TEOPUH YPaBHEHUM
MaTeMaTH4eCcKO (pr3UKH

56

10

10

36

H3ydeHue TeOpeTUIEeCKOTO U MpaKTHie-
CKOTO MaTepuaa;

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

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

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

Bremomaenne Ne 10 U3 pacueTHOT0 3a1aHus
Ne3.

DK3aMeH

36

2,5

33,5

DK3aMeH IPOBOAMTCS B YCTHOH (opme 1o
OMIICTAMCOTIIACHO POTPaMMe 3K3aMCHa

Hmozo 3a cemecmp

216

32

32

2,5

116

33,5

Hroro:

648

96

96

7,5

348

100,5

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




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

Ilonatne wMarpunel. Pasnmuunble Buasl Mmartpun. JleictBua 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. CryneHdaTtas wmaTtpuia. PaHr
MaTpulibl. CUCTEMBI JIMHEHHBIX ypaBHEHMI. MaTpuuHas 3amuch cUcTeMbl. OThICKaHUE pEIIeHUN
CHUCTEMBI JIMTHEHHBIX YpaBHEHHUH 10 npaBwiny Kpamepa, MaTpruuHbIM METOIOM M MeToJIoM [aycca.
Teopema Kponekepa-Kanennu. Onpenenenue nuHeHoro mnpoctpaHcTBa. [loHsTHE IMHEHHOM
3aBHUCUMOCTH M HE3aBHUCHUMOCTH 3JIEMEHTOB JIMHEHHOro mpocTpaHcTBa.PasmepHocTts u 6asuc
JUHEWHOTro TpocTtpaHcTBa. IloHsATHe mwmHeWHOTO omneparopa. CoOCTBEHHBIE BEKTOPHI |
COOCTBEHHBIE 3HAYEHUS JINHEHHOTO onepaTopa. AJITOPUTM HaX0XKJICHHUS COOCTBEHHBIX BEKTOPOB.

2. Bexmopnas ancedpa. dnemenmovl aHATUMUYECKOU 2eoMempuu

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

Omnpenenenne miockoctu. OOmiee ypaBHEHHE TIIOCKOCTH. [IOHATHS O TOJHOM M HEMOJHOM
YPAaBHEHUAX IUIOCKOCTH. Pa3nnuHble BUABI ypaBHEHMS MPAMOW B IMpOCTpaHCTBE. JIMHMM BTOpPOTO
HopsiIKa: JUIUIC, TunepOorna, nmapadosna. [ToBepXHOCTH BTOPOro Mopsaka U UX KaHOHUYECKHE
YpaBHEHUS.

3. Teopus npedenos. Henpepuvlgnocmo (paspbigwl) hyHkyuu

[Tonsitue ¢ynkuuu. Ilpenen ¢pynknuu B 6eckoHeUHOCTH. YMcoBas MOCIENOBATENbHOCTD KaK
¢yHKUus HaTypainbHOTO aprymenTa. [lpeaen ¢pyHkuuu B Touke. [lepBbiif 1 BTOpoil 3amMeuaTenbHbIE
npeaenbl. beckoHeuHo Manbie U OeckoHeuHO Oombiue GyHKIH. OCHOBHBIE TEOPEMBI 0 OECKOHEY-
HO MaJbIX GyHKIUAX. CpaBHEHHE OECKOHEUHO MabIX (DYHKIIMA. DKBUBAJICHTHBIE OECKOHEUYHO Ma-
able QyHKIMU, WX TPUMEHEHHE NpHU BBIYUCIEHUHU mpenenoB. HempepbiBHOCTE QyHKuMH. Touku
paspbiBa QyHKiuu. OJHOCTOPOHHHE Mpeaenbl (GyHKIMM B TOUYKE. BepTHKalbHbIe aCUMIITOTHI Ipa-
¢duka ¢pyHkuu. ['Opu3oHTaIBHBIC U HAKIOHHBIE acCUMNTOTHI Tpaduka Gynkmuu. CroxHas QyHK-
sl

4. Dynkyuu 0onou nepemennou. Juggepenyuposarnue

Ilonarne npousBonHON. DPU3NYECKUNH U TNEOMETPUYECKUH U CMBICIT IpOU3BOAHOW. [loHsTne
muddepermupyemoct pynkiuu. duddepennnan dyakuun. [IpaBuna quddepeHunpoBanus cym-
MBI, Pa3HOCTH, MPOU3BEICHUS W YaCcTHOro. Talimia MpPOU3BOJHBIX MPOCTEHUIIHNX AIIEMEHTAPHBIX
bynkumii. [IpaBuno auddepenuupoBanus cinoxaord ¢yHknuu. [lpaBuna auddepenumrpoBanus
CYMMBI, Pa3HOCTH, MPOU3BEACHMS M YaCTHOrO. Tabnmuiia MpOW3BOJHBIX MPOCTEHUIIHNX AIIEMEHTAPHBIX
bynkmit. [IpaBwio nuddepermupoBanus ciaoxHor ¢GyHKuU. Jlorapudmudeckas mpou3BOIHAS.
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 Gopmyse Makiopena. I[TpusHak
MOHOTOHHOCTH (YHKIMHU. TOUYKH JIOKaIbHOrO 3KcTpeMyMa ¢yHkiuu. Heo6xoaumoe ycnoBue jo-
KaJIbHOTO 3KcTpeMyma. JlocTaTouHoe ycloBUE JIOKAJTIBHOTO 3KCTpeMyMma. HarpaBieHue BBITYKIIO-
CTH ¥ TOUKH neperuda rpaduka ¢pynkiuu. Cxema uccieaoBaHus rpaduka GyHKINM.

5. @ynxyuu oownoi nepemennou. Unmezpuposarue

[TepBooOpasHast U HeomnpeneaeHHbI UHTErpai. OCHOBHBIE CBOMCTBA HEOIMPEACICHHOTO HHTE-
rpana. Tabmuiia OCHOBHBIX MHTErpanoB. OCHOBHBIC METOJIbI HHTETPUPOBAHUS: HETIOCPEICTBEHHOE
UHTETPUPOBAHUE, METO/]I MOJCTAHOBKH, METO/]] BBIJCNIEHUS ITOJHOTO KBaJapaTa, UHTEIPUPOBAHUE TIO
gacTsiM. Tpu TPyMIbI HHTETPAJIOB, HHTETPUPYEMBIX MO dacTsaM. [loHATHE panroHaNbHON (YHKIHH
OT JIBYX aprymMeHToB. HTerpupoBaHue paunoHalbHbIX QyHKuMid. IHTerpupoBanue uppanroHaib-
HBIX U TPUTOHOMETPUUECKUX BbIpakeHHil. OmnpeeneHue onpeaeieHHOro HHTerpaia. Y clIOBHE CY-
IIECTBOBAHUS ONpeAeICeHHOro nHTerpana. Kinaccsl naTerpupyeMbix ¢yHkinii. OCHOBHBIE CBOMCTBA
omnpeneaeHHOro uHTerpana. OnpeneneHHblii UHTErpall ¢ MEPEMEHHBIM BEPXHUM MPEAEIOM U €ro
cBoiictBa. ®opmyna Hrrotona-Jleitoauma. 3ameHa nepeMeHHON B onpeneaeHHOM uHterpaie. dop-




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

[Tonarue ¢pyHKIMU OBYX U Tpex nepeMeHHbIX. O0nacTh onpenenenus, rpaguk . [loBepxHOCTH U
nuHUU ypoBHs. YacTHbie pousBoanbie. [lonstue muddepennupyemoct pyakunn. Heodxonumeie
u noctaTouHble ycioBus auddepennupyemoctu GyHKuu. [lomHblil n yactHbie auddepeHmnanb
¢ynkuuu. [IpousBoanas no HampasiaeHuto. I'paguent. [IponsBoaHble cI0XHBIX QyHKUIMI. HesiBHBIC
byHKIMM 1 MX pou3BoiHbIe. KacaTenbHas MI0CKOCTh U HOpMaib K OBEPXHOCTU. YacTHbBIE IPOU3-
BOJHBIE M JuddepeHmansl BeicinX mopsakos. @opmyna Teitopa. DkcTpeMyMbl QyHKIMM He-
CKOJIbKHMX TIEPEMEHHBIX. Y CIIOBHBIN (OTHOCHTENBHBIN) 3KcTpeMyM. Meton Jlarpanka. HanbGonbiiee
Y HaMEHbILIEE 3HAYCHMUSL.

2. Dnemenmsi meopuu 00bIKHOBEHHbIX OUphepeHyuanbHblX YpasHeHuil

Huddepenumansapie ypaBHeHHs (oOmue moHATHA). OOBIKHOBEHHbIE IH(QepeHInaIbHbIe
ypaBHEHUS TepBoOro nopsaaka. 3agaun Kommu. YpaBHeHUs ¢ pa3AessOMUMUCA NTepeMeHHbIMU. JIu-
HeiHbIe ypaBHEHUs mepBoro nopsiaka. Metozas! Jlarpamka u bepaymnu. OObikHOBEeHHBIE TH(de-
pEeHIMAIbHBIE YPAaBHEHHUS BBICIIUX MOPSIKOB (OCHOBHBIE MOHSTHS). METOAbI MOHUKEHUSI MOPSIKaA
TPEX TUMOB ypaBHeHM. JInHelHbIe TU(QepeHInaTbHbIe YPaBHEHUS 1-T'0 MOpsAIKa (OCHOBHBIE T10-
HaTUs). JIuHelHas 3aBUCUMOCTh WM JIMHEWHAs HE3aBUCUMOCTh (yHKIMHA. BpoHckuan. JInHeiHbIC
onHOpoaHbIe AuddepeHnnanbuble ypaBHEHHS 1-T0 nopsaka. JIuHelHbie onHopoaHbie auddepen-
[UAJIbHBIE YPAaBHEHUS 1-TO MOPSAKA C MOCTOSHHBIMU Kod(dunnentamu. CTpykTypa 0o0111ero pere-
HUSL OJTHOPOJHOTO ypaBHeHHs. HeonHoponHble nuHelHblEe AuQQepeHnranbHble 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 MHTerpana. JIBOMHOW MHTErpan B JIEKapTOBBIX KoopAauHarax. PaccraHoBka
IIPEAESIOB UHTETPUPOBAHUS U BbIUHCIECHUE. 3aMEHa IEPEMEHHBIX B ABOMHOM HHTerpaine. Kpusomnu-
HeliHbple KoopAuHaThl. llonsipHble KOOpAMHATHI, KaK OAUH U3 BUAOB KPUBOJMHEHHBIX KOOPAUHAT.
3amena fAxo6uan. [lepexoa k MOJSIPHBIM KOOpAWHATAM B IBOWHOM HHTerpasie. TpolHON MHTETpat
B JICKapTOBBIX, IMUJIMHIPUUECKUX U Cepruueckux KoopauHatax. [IpuinoskeHus: ABOWHBIX M TPOMi-
HBIX MHTErpaioB. KpuBoIMHEWHBIM MHTErpaa NEPBOrO poja U €ro BeiuucieHue. KpuBoauHelHbie
MHTETpaIbl BTOPOro poja U X BelUUCIEeHUE. CBsI3b MEX1y KPUBOJMHEHHBIMU HHTErPAIaMU I1€PBO-
ro U BTOPOrO poja. Y CJIOBHsI HE3aBUCUMOCTH KPUBOJMHEMHOIO MHTETpajia BTOPOro poAa OT IMyTH
MHTETpupoBaHus. [I0BEpXHOCTHBII MHTErpal MEPBOrO poja U €ro BBIUMCIEHHE. [IByCTOPOHHSSA U
OJIHOCTOPOHHSISI TOBEPXHOCTH. [loBepXHOCTHBIE 2-r0 poja. Berunucinenne mnoBepXHOCTHBIX UHTErpa-
JIOB BTOPOT'O POJia U UX CBSI3b C IOBEPXHOCTHBIMU MHTETpAJIaMU IEPBOIO POJA.

4. Onemenmvl 8eKIMOPHO20 aHAIU3A

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

3 cemecTp
1.Psaoul

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




u HeueTHOW GyHKIMHA. Tpuronomerpuueckuit psag @ypbe st pyHkiuu ¢ nepuoaom 2/, Panpr Oy-
pbe 0 CUHYCaM U TI0 KOCUHYCAM.
2.Teopus ¢ynxuull komniekcno2o nepemennozo.llpeoopaszosanue Jlannaca

KommuiekcHbie uncna u qedctBus HaJ HUMUA. MOAy/b U apryMeHT KOMIUIEKCHOTO yucia. Tpuro-
HOMEeTpHYecKast popma 3alucu KOMIUIEKCHOTO 4ucia. V3BieueHus KOpHs n-il CTETeHH U3 KOM-
iekcHoro uucna. [loHsTne QyHKIMM KOMIUIEKCHOTO nepeMeHHoro. IIpenen u HempephIBHOCTH
(GYHKIIMM KOMIIJIEKCHOTO MEPEMEHHOT0. DieMeHTapHble (QYHKIUU KOMIUIEKCHOTO MEPEMEHHOTO.
HuddepenuupyemMocts (QyHKIHH KOMIJIEKCHOTO NepeMeHHOro. IlpousBogHas. AHaluTHYECKHE
byakuun. MHTETpan oT QyHKIIMN KOMITIEKCHOTO MepeMeHHOro 1o ayre. Teopema Kormm 1ist oHO-
CBS3HOM M MHOTOCBsI3HOM oOusacteir. MHTerpanm u mepBooOpasHas. Psnm Teinopa. Psn Jlopana.
Komnbuo cxomumoctu. Hynu ¢ynkuuu. M3omupoBanHbie ocoOble TOUKU. PaznoxeHue QpyHKIUU B
psn JlopaHa B OKpeCTHOCTH M30JIMPOBAHHON 0c000M Touku. Beruer 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 OpUTHHANIAa U M300pakeHus. Teopema cmemenus. Teopema 3ama3asiBanus. Teo-
pema momobus. BoccraHoBnenue opurumHana mo uzoOpaxenuto. Cseprka ¢(yHkumii. dopmyna
HMrwoamens. UarerpupoBanne nuddepeHnanbHbIX YPaBHEHHH ONepaIliOHHBIM METOOM.

3. Dnemenmul meopuu YpagHeHUl MamemMamuyeckol usuxu

Juddepenunanbuple ypaBHEHUS B YaCTHBIX MPOU3BOAHBIX. OCHOBHBIE MOHATUSA. OCHOBHBIE TH-
bl ypaBHEHUH MareMaThyeckod (U3UKU (BOJIHOBOE YpaBHEHHUE, ypaBHEHHE TEIUIONPOBOAHOCTH,
ypaBHeHue Jlamaca). BeiBoj ypaBHeHus kosebanuii cTpyHbl. BotHOBOoe ypaBHeHue. Kpaesbie ycio-
BUs. YpaBHEHUE TEIUIONPOBOJAHOCTH (ypaBHEHUE pacHpOCTPAHEHUS TEIlla B CTEP)KHE). Y paBHEHUE
Jlannaca. IlepBas kpaeBast 3amaua (3agaueii Jupuxne).YpaBuenne Jlamnaca. Bropas kpaeBas 3aa-
ya (3amaueit HeliMana).YpaBHEHUs B YaCTHBIX MPOU3BOJIHBIX MEPBOTO M BTOPOro mopsiakoB. Kiac-
cudpukanusa auddepeHnanbHbIX ypaBHEHUH B YaCTHBIX MIPOU3BOJIHBIX BTOPOro nopsjaka. Kanonu-
yeckasi (popma ypaBHEHUH rUnepOOIMIECKOro, MapadOINIecKOro U AIUTUITHYECKOTO TUIIOB. Y paB-
HEHUS XapakTepUCTHK B quddepeHInanbsHoi popme. AHATUTHYECKHE METO/bl PEIIeHUN ypaBHe-
HUI IepBOro U BTOpOro nopsakos. Meton Jlanambepa perieHns BOJIHOBOTO ypaBHEHHUS I OECKO-
HeuyHOU cTpyHbI.PacnipocTtpanenue BoiH oTkiIoHeHUs. [Ipsmas Oerymas BostHa. OOpaTHas Oerymas
BoJIHA. PacmipocTpanenue 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. JInHEHHBIC oniepayii Hal BeKTopaMu. Pa3iokeHne BeKTopa 1mo 6as3ucy.
Hanpagnstomue kocunycsl Bektopa(l yac).

8. CkamsipHOE, BEKTOPHOE M CMEIIIaHHOE TIPOU3BEIcHHE 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. Ilpocreitmue npuémsl BeUUCIeHUs nipeaenoB. [Ipenen yucioBoi mocienoBareabHOCTH( 1 gac).

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

e



13.

14.
15.
16.

17.
18.

19.
20.
21.
22.
23.

24.

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

31.
32.

SNk W=

A o)

12.

13.
14.

15.
16.

17.
18.

19.

OKBUBaJIEHTHbIE OECKOHEYHO MaJible (PYHKIIMU, X IPUMEHEHHE TP BHIYUCIICHUH MPEEIIOB.
KomOunupoBanue nmpueMoB BbruucieHus npenaenos(l gac).
UccnenoBanue ¢pyHKIMKM Ha HeTIpepbIBHOCTH. Kimaccudukanus Touek paspoia (1 gac).
OnHoCcTOpOHHME TIpeesbl (YHKINUU B TOUKE. ACUMITOTHI rpaduka ¢pynkuuu (1 gac).
Brruncnenye npou3BOAHBIX € TOMOIIBIO MpaBui TuddepeHpoBaHus U TaOIHUIIBI TPOU3BO/-
HbIX (1 gac).
[Tpon3BoHBIE pa3IUYHBIX CIOKHBIX QyHKIUH. Jnddepennuan ¢pynkmnuu (1 gac).
Jlorapugmuueckas npousBoaHas. [IponsBoausie u quddepeHnans BICIINUX MOpsakoB (1
qac).
HuddepennmpoBanne GpyHkiuu, 3agannoi napamerpudecku. [IpaBuso Jlonuramnsa(1l gac).
Paznoxenne snemeHTapHbIxX GyHKIMH o popmyne Maknopena (1 yac).
HccnenoBanue GyHKIIUH 110 IEPBOM MPOU3BOIHOM M TTocTpoeHue rpaduka (1 gac).
[TonmHoe uccnenoBanue GyHKIMU MO EPBOM MPOU3BOIHON U MOcTpoeHue rpaduka (1 gac).
[Ipocreitmue npueMbl HHTETpUpoBaHus. MeTon nmoaBeAeHUs oA 3Hak auddepennmana (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 uppauoHanbHbIX GyHKIui (1 yac).
Onpenenennpiii naTerpai. ®opmyna Herorona-Jleti6uumna (1 gac).
Brruncnenue onpeaeneHHOro HHTErpaa 1o 4acTsM. 3aMeHa epeMeHHON B OIpeIeIEHHOM
uHrerpasne (1 gac).
Brruncnenue miomianaeit miuockux ¢uryp. Beraucnenue mmH ayr miockux Kpusbix (1 gac).
HecoOcTBeHHbIe MHTErpabl ¢ 0eCKOHEUHbIMH npeaenamMu. HecoOcTBeHHbIE HHTETPabl OT He-
orpaHu4eHHbIX QyHKIui (1 gac).

2 cemecTp

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

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

[Tpou3BoaHbIe cOKHBIX GyHKIMHA(] Tac).

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

YacrHble mpou3BoaHbIe U AuddepeHnnansl BeICIUX mopsaakos(l yac).

Haxosxnenne skcTpeMyMoB (DYHKIIMH HECKOJIBKUX TiepeMeHHBIX (1 Jac).

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

. Auddepennumanpabie ypaBHEHHUS MTEPBOTO MOPSIIKA: OJHOPOIHEIE, THHEHHbIe(1 yac).
. Auddepenunansubie ypaBHEHHS IEPBOTO MOPSIKA: OJHOPOIAHBIE, B TOJTHBIX Aupdepennna-

nax(1 gac).

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

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

Merton HeomnpeaeneHHbIX k03¢ dunmrerTos(1 Jac).

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

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

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



20.

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

31.
32.
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10.
11.

12.

13.

14.
15.
16.
17.
18.

19.
20.
21.

22.
23.
24.

25.
26.
27.

Breruucnenne mioniaan. 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).

Tpotinoit nunaTerpan B chepudeckux koopaunarax(l gac).

Brruucienue oobeMa TeMa. Beraucinenue maccel tena(l gac).

Kpuponuneiinpie uaTerpaisl 1-ro poga(l gac).

Kpuonuneiinbsie narerpaisl 2-ro poga(l gac).

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

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

Briuncnenue notoka BEKTOPHOTO MOJISl Yepe3 HE3aMKHYTYIO MOBEPXHOCTH(1 vac).
Juseprenius. Berauciienre motoka BeKTopHoro mostst mo popmysne 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. O6macts cxonumocTt(1 gac).

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

[TpuGixeHHbIE BEIYUCIICHUS C TIOMOIIIBIO CTEMEHHBIX psmoB(1 yac).

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

Tpuronomerpuueckuii pag @ypwe 11t pyHkmu ¢ nepuogom 2/ . Psaasl @ypbe 1o cuHycam u
no kocunycam(1 gac).

DopMBI 3aMMUCUKOMITIIEKCHOTO YHucia. JleficTBus Ha KOMIUIeKCHBIME unciaamu(1 gac).
W3Bnedyenus KOpHs n-i CTENEHU U3 KOMIUIEKCHOTO uncina(l yac).

CreneHnHasi, okaszaTelibHas U Jiorapupmudeckas GyHKIMUKOMIUIEKCHOTO IiepeMeHHOoro. Bol-
JIleTIeHUe NeUCTBUTEIbHON 1 MHUMOM YyacTu(1 yac).

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

HudbdepennmpyemMocTs GYHKIIUA 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. Onpenenenue nopsaka Hyms(1l gac).

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

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

Boccranosnenme opurnHaia no u3BeCTHOMY n3oopaxkenuto. Creprka ¢pynkuuit. Dopmyia
Hroamens(1 gac).

Pemenne nugdepeHnnanbHbIX ypaBHEHUH U CUCTEM ONEpaliioHHBIM MeToaoM(1 Jac).
Pemenue mpocreimux auddepeHnnaibHbIX YypaBHEHUH 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 MOPSI-
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 Gerymast BoinHa. OOparHas Oeryiuas BojHa.
Pacnipoctpanenne BosH umiynbca(l gac).

31. Konebanue cTpyHBI ¢ 3aKpeIUICHHBIMU KOHIIaMu. MeTon paznencaus nepeMeHHbIX Dypobe(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

Huddepennmanpapie ypaBHeHUs. KpaTHbie mHTETpaibl. BeKTOpHBIN aHaTH3.
3 cemecTp

Psinpr. Teopust GyHKIHI KOMIUIEKCHOTO IEPEMEHHOTO. DJIEMEHTHI YPaBHEHUN

MaTeMaTH4eCKO (Hpr3uKH

3.6. TemaTnka KypcOBBIXIIPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/KypcoBast paboTa y4eOHBIM IIJITAHOM HE MPETyCMOTPEHBI.



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

3amiaHUPOBaHHbBIC PE3YJIbTAaThl O0YUCHHS 110 Kozpr Homep pasnena MCUMIUIMHDI (B COOTBETCTBUH € 11.3.1) O1IeHOYHOE CPEe/ICTBO
JUCIUIUINHE WHIH- 1 cemectp 2 cemecTp 3 cemecTp (THT ¥ HANMEHOBaHHE)
(B cooTBeTCTBUH € pazzaesiom 1) KaTopoB 21 31| 4 213 1 213
3HaTh:
OTPCACIICHH 1 CBOHCTBA MATPHL 1 ONPEACIITEINCH, Tect «Matpurtpl. Onpenenutenu. CHCTEMBI JTH-
JNCHUCTBHS HaJ HUMU, IOHSITHE CUCTEMbI JIMHEHHBIX OIIK-3.1 N o
N HEHHBIX ypaBHCHUI

YpaBHCHUI U €€ PEIICHHUS
OmepaLii Hal 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 ¥ HePePhIBHOCTH (DYHKIINH, METOIBI BBI- OIIK-3.1 X Tect «lIpenen u HENMPEPHIBHOCTH (PYHKITUID)
YHCIICHUS TIPE/ICTIOB
TIOHSITHE MTPOU3BOTHON, e¢ GU3NISCKUN 1 T€OMETPH- Tecto! «IloHATHE TPOU3ZBOTHOM.
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-JleliOnunay

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, «TPOHHEIC HHTEIPAbI B ACKap-
HIeHI, FeOMETpHUECKHE 1 (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-3.2 X ypaBHEHHs», «JInHelHble muddepeHmansHbe
JINYHBIX TUTIOB yPaBHEHUMN YPaBHEHHS 1-TO TOPSIIKA»

Tectrl «Hucnossie psiabl. [Ipu3Haku cXoqUMOCTH
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 IEPEMEHHOTO, Auddepentyposanie u HHTETPUPOBAHIE)
pasIIoKEHUE B PA/bl, HAXOKIEHHE BEIMETOB «Psin Jlopana. M3onmpoBaHHbIe 0COOBIE TOUKH.
BriueTs»
OCHOBHBIE THITHI YpaBHEHUI MaTeMaTHIeCcKoi (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-
TIOpsIIKa 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)
BBIMOJTHATH 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)
nupdepeHTUpoBaTh GYHKITUIO HECKOIbKUXICHCTBH Konrpossuas padora
p P y OIIK-3.2 «DYHKIMA HECKOIBKIX ITIEPEMEHHBIX)
TENBHBIX IEPEMEHHBIX
3ammurTa pacdeTHoro 3aganus 2 (3agaun Nel-2)
KoHnTpoabsHas padora
HUHTETPUPOBATh QDYHKIHIO HECKOJIBKUXICHCTBUTEIIb- OIK-3.2 «KpaTHble, KpUBOJIMHEHHBIC ¥ TOBEPXHOCTHBIC
HBIX TIEPEMEHHBIX ’ HUHTETPAaJIBI»
3ammmra pacueTHOro 3aaanus 2 (3amaun Ne6-8)
HaXOJUThb MOTOK BEKTOPHOTO MOJsI 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 EPEHIATBHBIC YPaB- P P
OIIK-3.2 «AuddepenunansHple 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 BBIYETHI, permarh quddepeH- 3ammurTa pacdeTHOro 3amaHus 3 (3agaun Ne5-9)
[[HAJIbHBIC YPABHEHUSI ONEPAI[IOHHBIM METOIOM

emath AuppepeHnanbHble YpaBHEHUS B YaCTHBIX
p bdep yp Kontpomsnas pabora «uddepennuansusie ypas-
MIPOM3BOIHBIXIIEPBOTO MOPSAKA, IPUBOIUTH K KAHO-
HIYeCKOMY BUTY ((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 npou3BoAHOM
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. HenmpepbsIBHOCTE
3. KontponbHas pabora «/lubddepennnpoBanre GyHKIIUN OTHON ACHCTBUTEIHHON Mepe-
MEHHON»
4. KontponbHas padota «MHTETpHpOoBaHue QYHKIIUHA OAHOU IEHCTBUTEILHON TIEpeMeH-
HON»
— BBITIOJIHEHHE U 3aIUTa pacuyeTHOro 3aaanus Nel

2 cemecTp
— TECTUPOBAHMUE:
1. Tect «DyHKIMH HECKOJIBKUX MTEpeMEHHBIX, T PepeHIIMpoBaHNE)
2. Tecr «KacarenbHas IIOCKOCTh M1 HOPMaJIb K TOBEPXHOCTU. YacTHBIE TPON3BOAHbBIE
BBICILIUX MOPSAKOB. DKCTPEMYMBI»
3. Tecr «O0bIkHOBEHHBIE TU(PEpeHIINATbHBIC YPABHEHUS
4. Tecr «JIluneitasie qudpepeHnraIbHbIe YPaBHEHUS #-TO TMTOPSIKAY
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, KpUBOJMHEWHBIEC M TOBEPXHOCTHBIE HHTETPAIIBI»
— BBITIOJIHEHUE U 3aIIUTa pacuye€THOro 3a1anus No2

3 cemecTp
— TECTUPOBAHHUE:
1. Tecr «HUucnossle psabl. [Ipu3Haky cX0AUMOCTH MOJIOKUTEIBHBIX PSIOB

2. Tect «3Hakouepenyronmecs paabl. CTENEHHbIE PSAIbI»

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

4. Tecr «KoMIekcHbIE YUCTA»

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

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

7. Tect «OCHOBHBIC TUITBI YPABHCHHI MaTEeMaTHIECKON (U3HKN»

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



— KOHTPOJIbHBIE Pa0OTHI:

1. KontponbHas padota «Psap»

2. KonTtponbsHas padota «Teopust GyHKIMI KOMIIJIEKCHOTO IEPEMEHHOT0»

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

banibHO-peUTHHTOBAs CTPYKTYpa AUCUUTUIMHBI SIBISETCS MPUIOKEHUEM A.

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

1 cemecTp
OK3aMeH.

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

2 cemecTp
OK3aMeH.

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

3 cemecTp
OK3aMeH.

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

B npunoxenue Kk TUIIIOMY BBIHOCUTCS OLIEHKA 32 3 CEMECTP.

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

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

1. Bbepman, I'. H. CoopHuK 3a1ad Mo Kypcy MaTeMaTHYeCKOr0o aHajln3a [DJIEKTPOHHBIN pe-
cypc] : yueb.mocobue / I'. H. bepman. — 6-¢ usg., 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:
yueb.mocobue / JI. A. Ky3uenos. — 5-e u3a., crep. — CII6.: Jlans, 2005. — 240 c.

5. IpockypsikoB, . B. COopHuk 3amau mo JuHEHHOW anreOpe [DIeKTpOHHBIA pecypc] :
yueb.mocobue / U. B. [IpockypsikoB. — 14-e. uzn., crep. — DnekrpoH.TekcToBbie naH. — CI106.: Jlanb,
2019. https://e.lanbook.com/book/114701

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

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



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

8. KpacnoB, M. JI. ®yHKIIUM KOMILJIEKCHOTO MEPEMEHHOr0: 3a/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 pecypc] : yaebd.mocodbue / E. C. Cobonesa, I'. M. @areeBa. — DIEKTPOH. TEKCTOBBIE JIaH. —
M.: ®uzmatiur, 2012.https://e.lanbook.com/book/5295?category_pk=3145#book name

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

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

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

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

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

16. XoawipeBa, H. I'. Psaasr: yue6.-meTo/1. 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 odecniedeHue:
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 snekrponnoit 6ubnuoreku eLIBRARY.RU https://elibrary.ru/

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

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

baza otkpeiThix qaHHBIX PochuamonnTopunra http://www.fedstfm.ru/opendata

OenepanbHas ToCcyqapcTBeHHass HWH(pOpMaIMOHHAs cucTemMa «HanmoHanbHass AJIEKTpOHHAs
o6ubmmotexa» https://H30.pd

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

OnextponHas 6a3a ganubIx «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 «Ynusepcurerckas oubmuorexa Online» https://biblioclub.ru/

OnektponHas oubimoreka HTh MBOU 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/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/
https://e.lanbook.com/
https://biblioclub.ru/
https://ntb.mpei.ru/e-library/index.php
https://www.studentlibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHbI

JIeKIIMOHHBIE W TPAKTHUECKUE 3aHATHUS MPOBOAATCS B yYEOHBIX ayIUTOPHSIX, CHAOKEHHBIX
MYyJbTUMEAUMHBIMU CPEICTBAMU ISl MHTEPAKTUBHOTO OOYy4YeHHs, 00OpYIOBAaHHBIX HAIJITHBIMU
nocoOusiMu, 000pyZIOBaHUEM ISl TOKa3a OOYYaoOlMX MaTEepUaoB, CPEICTBAMU 3BYKOBOCIIPOU3-
BEJICHUS, JOCKON ayIUTOpPHOM, 00OpYyAOBaHHMEM sl MPEACTaBICHUS IMpe3eHTaluil (Tia3MeHHas
NaHEeJb/TPOEKTOP, IEPCOHATBHBIN KOMIIBIOTED).



BAJLJIbHO-PEUTUHITOBAS CTPYKTYPA JJUCIHUILJINHBI

Briciias MmaTemaTnka

IIpuiaoxenne A

(Ha3BaHKE AUCIUTUTAHBI )

1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUSITHI TEKYIIIEr0 KOHTPOJIS yCIIeBAEMOCTH 110 JHCIUILIHHE!

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

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

Tect «IIpeaen u HeMPepBIBHOCTH (PYHKIHI

KontponbsHas pabora «IIpeaensl. HempepsIBHOCTEY»

Tect «Ilonsatue npouszBoaHOM. HaxoxieHre nporn3BOIHON

Tect «[Ipunoxenus qudQepeHInaTbHOr0 HCUHCICHUS

KonTponbHas padora «duddeperiiupoBanue GyHKIUN OAHON NSHCTBUTEILHON IIEPEMEHHOM

Tect «Heomnpenenennsrit naTerpanr. OCHOBHBIC METOBI HHTETPUPOBAHUSDY
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 "
ThI aHAJTUTHYECKONW 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 HOPMaJlb K TIOBEPXHOCTh. YacTHbIE IPOU3BOAHBIE BBICIINX I10-

PAIKOB. DKCTPEMYMBEI

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

Tect «O0ObIKHOBeHHBIE TU](epeHInanbHbIe YpaBHEHUSD)

Tect «Jluneitasie muddepeHnnanTbLHbIC YPaBHEHUS #-T'0 TTOPSIIKAY

Konrponbnas padora «Auddepennmansapie ypaBHEHUS
Tect «/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 IMCLUILHHBL Unnexc|KM-1KM-2 [KM-3 [KM-4 [KM-5 [KM-6 [KM-7 [KM-8 [KM-9 [KM-10]KM-11[KM-12] sk3amct
pazaeina KM:
DYHKIIMU HECKOJIBKUX TIEpe-
1 YHKI P +| o+ |+ + |+
MEHHBIX
OJIeMEHTHI TCOPHH OOBIKHO-
2 BEHHBIX (P epeHITNATBEHBIX + | + | + + +
YpaBHEHUI
HNurterpupoBanue pyHKIMUI
3 pHp ymxu + |+ |+ |+ + | +
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 JTUCHMUIIIMHE!

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@®
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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 3aIUIAHUPOBAHHBIX PE3YIbTATOB O0yUEHUS MO JUCIHUILTUHE,
COOTHECEHHBIX C MHJIMKATOPAMH JTIOCTHKEHHUST KOMITCTCHIIHH:

Kone! nnu-
3amTaHupoBaHHEIE PE3yIbTATHl O0yUCHHS
KaTopoB J0C- O1eHoYHOE CPEICTBO
M0 AUCIUTUTHHE
THKEHUS (THIT 1 HAUMEHOBaHNUE)
KOMIIETEHIINH
3HaTh:
OIpeieNIeHUs] U CBOMCTBA MATPULl U ONpeAenuTenei, 1eHCTBUs
pel PHLl 1 orpea o, A Tect «Matpunpl. Onpenenute-
HaJ HUMH, TIOHSTHUE CUCTEMbI JIMHEHHBIX YypaBHEHUH U ee pellie- .
s OIIK-3.1 s, CucTeMbl TMHEWHBIX ypaB-
HEHUI»
orepanyy HaJl BEKTOPAaMH U UX CBOWCTBA, YPABHEHUS MPSAMBIX U Tect «2neMeHTbl BEKTOPHOH
MJI0CKOCTEM OIIK-3.1 anreOpbl U AaHATUTHYCCKOU Te0-
METPUI»
MOHATHE (HYHKIMH, CTIOCOOBI 3a1aHIS, OTIPEIeIeHUE IIpeaesia OIK-3.1 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-3.1 «ITIpunoxenns nupdepeHIu-
g hepeHITMaTEHOTO HCUYUCITICHUS
AIBHOTO
WCUUCIICHUS
Tector «HeornpeneneHHbIN HHTE-
MOHSATHE HEONPEAEICHHOT0 MHTErpajia, OCHOBHBIE METOAbI HH- rpast. OCHOBHBIE METO/bI UHTET-
TErPUPOBAHMUS, MTOHATUE OIPEIEICHHOIO UHTETpasa, FeOMETPH- OIIK-3.2 pUpPOBaHUSD,
yecKHe MPUI0KEHUS ONPEAeICHHOTO HHTerpana «OmnpeaeneHHblil UHTErpal.
®dopmyna Herotona-JlelioauIa
Tectbl «DyHKIUN HECKOJIBKUX
MepEeMEHHBIX, T hepeHIpoBa-
MOHATHE (HYHKIIMHA HECKOJBKHX MEPEMEHHBIX, YAaCTHBIC MPOU3- HUEY,
BOAHBIE, MU depeHIpoBaHNEe PYHKIIMA HECKOJIBKUX MEPEMEH- OIIK-3.2 «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 U MOBEPXHO-
B JICKAPTOBBIX, IWINHAPHUUCCKUX
CTHOTO HMHTETPAJIOB M CHOCOOBI UX BBIYUCIICHHS, T€OMETpPHYC- OIIK-3.2
U chepruecKuX KOOpAUHATAXY,
cKHe U (pu3nuecKre NprIoKEeHUs N
«KpuBosuHetHbIE U TOBEPXHO-
CTHBIE
HWHTETPAJIBD)
MOHSITHE BEKTOPHOTO M CKAJISAPHOrO MOJIS, MOTOKA U LUPKYJIS- OIK-3.2 Tect «DneMeHTBl BEKTOPHOTO
ITUF BEKTOPHOTO TOJISI, METOABI MX BRIYHCICHHUS ' aHAITN3a
Tectbl «O0bIKHOBEHHBIE TH(de-
TIOHATHE OOBIKHOBEHHOTO An(depeHnnanisHoro ypaBHEeHuS, €ro OIK-3.2 pEeHIMANBHBIC YPABHEHUS,
pelIeHus, METO/Ibl PEIICHUS Pa3IUYHBIX THIIOB YpaBHEHUH ’ «Jluneitasie qudhepeHnmab-
HBIE YPaBHEHUS 11-TO MOPSAKA
Tectol «Hucnosslie psasl. [pu-
3HAKH CXOJUMOCTH TIOJIOKHU-
MOHSATHE YHCIIOBOTO PsAla W €ro CXOJUMOCTH, HMOHATHE (DYHK- TENBHBIX PAIOBY,
IIHOHAJIBHOTO Psijia, pa3iokeHne (PyHKIUH B CTETICHHBIE PSIIBbI U OIIK-3.2 «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-3.2 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 MaTEeMAaTUYECKOMN (DU3HUKH, METOJBI
. Kn», «Jnddepennuanbpusie
pemennst auddepeHINANBHBIX YPAaBHEHUH B YacTHBIX IMPOM3- OIIK-3.2 ABHCHUS B YACTHBIX IDOW3
BOJIHBIX IIEPBOT'O U BTOPOT'O MOPSI/IKA P P
BOJIHBIX BTOPOTO MOPSIKA, UX
KJIacCH(DUKAIUSI»
YMerth:
KonrponsHas padora
BBITTOJTHATH JACHCTBHS HaJl MaTPUIAMH W ONPEIETUTEISIMU, Ha- OIK-3.1 «DNEeMEHTHI TUHEHHO anreOpbn»
XOJIUTh PELIEHUE CUCTEM JIMHEWHBIX YpaBHEHUI ’ 3ammra pacdeTHOro 3agaHus 1
(3amaga Nel)
BBITTOJTHATH JACHCTBHUS HAl BEKTOPAMH, COCTABISATH YpPaBHEHHS OIK-3.1 3amura pac4eTHOTrO 3aHaHus 1
MPSIMBIX | IJIOCKOCTEH ) (3amaga Ne2)
KonTponwsHas pabora
NPUMEHATh Pa3IUYHBICE METOMABI IJI BBIYHCICHUS IIPENETIOB,
«IIpenensl. HempepbIBHOCTH)
HCCIIeIOBaTh (PYHKIMIO Ha HEMIPEPHIBHOCTH OIIK-3.1 3amTa pacueTHOro 3a1anus |
(3amaun Ne3-4)
KonrponsHas padora
N . «duddepenunponanue pyHK-
muddepeHnnpoBaTh (GYHKIHMIO OIHON NEHCTBUTENBRHOH Tepe- [ OHOf AeHCTBUTENBHON
MEHHOH, aHAJIM3UPOBaTh QYHKIHIO U ee rpaduk OIIK-3.1 HepeMeHHOi
3amura pacyeTHOro 3ajgaHus 1
(3agaun Ne5-6)
KonTponsHas pabora
«aTeTpupoBanne (QYHKIIH
N o N OJIHOH IeHCTBUTENIBHOM nepe-
MHTETPUPOBATh (HYHKIMIO OJHOW JCHCTBUTEIHHOM IMepeMeHHON -3. o
e OBa 10 OJTHOM JeHic €JIbHOM MTEPEMEHHO OIIK-3.1 A MCHHOMD p
b
3ammra pacdeTHoOro 3agaHus 1
(3agaun Ne7-8)
KonTponbsHas pabora
N «DyHKIIMU HECKOJIBKHX Tepe-
muddepeHunpoBaTth (QYHKIUIO HECKOJIBKUX JCHCTBHUTEIBHBIX OIK-3.2 MOHHBI)
MIEPEMEHHBIX ’
P 3amura pacyeTHOro 3aJaHus 2
(3amaum Nel-2)
KonrponsHas padora
N «KpaTHble, KpUBOIHHENHHBIE U
HHTErPUPOBaTh (HYHKIIMIO HECKOJIBKUX ICHCTBUTEIBHBIX Iepe- OIK-3.2 HOBEPXHOCTHBIE HHTErPATbD
MEHHBIX; ’
’ 3amuTa pacueTHOTO 3aJaHus 2
(3agaun Ne6-8)
HaXOJIUTH MOTOK BEKTOPHOTO IOJIS Yepe3 MOBEPXHOCTH, BBIUMC- OTIK-3.2 3amuTa pac4eTHOTrO 3agaHus 2
JISITh IUPKYJIBIITIIO BEKTOPHOTO TIOJIS ) (3agaun Ne9-10)
KonTponbsHas pabora
«Anddepennnaipabie ypaBHe-
pemaTh OOBIKHOBEHHBIE AW (epeHInaTbHbIe YpaBHEHUS paz- OIIK-3.2 Anddep sy yp
JMYHBIMU METOJJAMH ‘ ’
A 3amura pacyeTHOro 3aJiaHus 2
(3amaum Ne3-5)
N KonrponbsHast padota «Psiabm»
uccle/oBaTh Ha CXOAMMOCTh YHWCIOBOW psiJl, PacKia/ibIBaTh OTK-3.2 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 U HHTETPUPOBATH (PYHKIMIO KOMITJIEKCHOTO OTK-3.2 Y MCHHOIO p

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

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




pemath nuddepeHraIbHble YpaBHEHUS B YaCTHBIX MTPOU3BOJ-

Kontponbnas padora «udde-
pEHIMAIbHBIC YPAaBHEHUSI B Ya-

HBIX TIEPBOTO MOPSIKA, HPHUBOAUTh K KAHOHMYECKOMY BHY OIIK-3.2 CTHBIX MPOHM3BOIHBIX)»
mudhepeHIanTbHOe YPaBHEHHE BTOPOTO TIOPSIKa 3ammra pacyeTHOTO 3aJaHus 3
(3agaga Nel0)
3ammura pacdeTHOro 3agaHus 1
MIPUMEHSTh MAaTEMAaTHYECKUH aImapar K perIeHuo MPHUKIaTHBIX OTIK-3.2 (3agaun Ne9-10)

3agaq

3amuTa pacueTHOTO 3aaHus 2
(3amaum Nell-12)

Coaeprxanue oneHOYHbIX cpeacTB. Illkana u kpuTepun oneHUBaAHUA

Tect «MaTpuubl. Onpeaeaureau. CucreMbl JMHEHHBIX YPABHEHH D)

Tect coctout u3 12 Bonpocos. Bpems BeinonHeHus 15 MUHYT.

IIpumep BapuanTa Tecra:
1.  JlmaroHaybHOM SIBJISETCS MaTpULIa
apn dp 4di3 0 a, a;

a)| 0 ay apl|;0)|ay 0 ayl;B)

0 0 agp ay, ay, 0

a, 0
ay dy
as; dsz

0 a, 0 0
0 ;D 0 a, O

172 0 0 as

2. To6ouHyro AUAroHaah KBAAPATHOH MATPHIIBI A = Hai/ H HOps KA 7 00pa3yrOT 3JIEMEHTBI

a) Ay, 0y, Ay,

B) A1, 1ps-s Ay}

0) Q1> A ytseees s

D) Qs Qs ey -

3. Ecuu K 3eMeHTaM OHOTO U3 CTOJIOLOB ONpEeTUTENs MPUOABUTH COOTBETCTBYIOIINE
3JIEMEHTHI JII00OTO APYTroro CToj01a, YMHOKEHHBIC Ha (DUKCHPOBAHHOE YHCIIO0, TO

a) OIPEJIEIUTEL CTAHET PABHBIM HYJIIO;
0) onpenenuTens HE U3MEHHUTCS;

B) OIMPECACIIUTECIIb TIOMCHACT 3HAK Ha HpOTHBOHOHO)KHBIfI;

T') BECh OMPEENIUTENb YMHOKUTCS Ha 3TO YUCJIO.

4, Eciu ABC CTPOKU OMPCACIUTCIIA OAUHAKOBBI, TO

a) OIPENENINUTEb PABEH HYJIIO;

0) ompeenuTeNh PaBEH EANHUIIE;
B) OIMPCACIIUTECIIb ITOJOXKHUTCIICH,
T') OTIPENIETUTENb OTPHUIIATEIICH.

5. Ecmm MaTpullbl A u A7 MOpsIIKa 7 B3aUMOOOpaTHBIE, TO UX MPOU3BEICHUE A - A7 paBHO

a) HyJIEBOM MaTpule NOpsAAKa 7 ;

0) MarpuIie opsiaKa 7, y KOTOpO# Bce JIEMEHTHI PaBHHI 1;

B) €AMHUYHOU MATPUIIE TTOPSIIKA A ;
') TMaroHAJIbHOW MaTpHIIE TTOpsIKa 71 .

6.  Pemenue marpuunoro ypasuenus A- X = Bumeer Bu:

a) X=B-4";
B) X=4"B;

6) 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 pemeHuH cUCTEMbI TUHEHHBIX YpaBHEHUI MeTo0M ["aycca He0OX01uMo
a) TPAaHCIIOHUPOBATh OCHOBHYIO MaTPUIly CHCTEMBI;
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 CYILIECTBYET MpsiMasi, KOTOPOU OHU MapajlieIbHbI;
0) eciu CyIEeCcTBYET MII0CKOCTh, KOTOPOUW OHU MapaljIeIbHBI,
B) €CJIM YroJl MEeXIy STUMU BEKTOpaMH paBeH 90°;
T') €CJIM BEKTOpa JiexKaT Ha IEPECEKAIOIINXCS MPSAMBbIX.

—_—

Ecom 4=(x,,y,,z) u B=(x,,¥,,2,), TO KOOPIAUHATEl BEKTOpa AB OIPENEIAIOTCSA
bopmynamu

a) AB = {xz TX, 2 +Zl};

6) AB = W —xL v -y -2}

B) E={x2'x1>Y2‘y1>22'21};

r) AB = {(xz _xl)z, (1, _J’1)2a (2, _ZI)Z}'

OpToM BeKTOpa ( Ha3bIBAETCS
a) BEKTOP, KOJUIMHEAPHBIN BEKTOPY ¢ W OJMHAKOBO HANPABJICHHBIH C HUM;
0) eMHUYHBINA BEKTOP, KOJUIMHEAPHBIH BEKTOPY d ;
B) €IMHUYHBIN BEKTOD, KOJUIMHEAPHBINA BEKTOPY ¢ U OJIMHAKOBO HANPABJICHHBIH ¢ HUM;
I') eIMHWYHBIA BEKTOD, KOJUIMHEAPHBIA BEKTOPY ¢ M MPOTHBOIOJIOKHO HAIPABJIEHHBIA €
HUM.

Ecmu a = {x, v, z}, TO pasjIoKeHHe BeKTopa d 1o 0asucy i, j, k WMeeT BU.:

a) a=i +j+k;
0) a=xi+yj+zk;
B)a=xi—yj—zk;
r)a=x"i+y’j+z°k.
BexTopbl d ¥ b OPTOTOHAIBHBI TOTA U TOJBKO TOT/IA, KOT/Ia
a) MX CKaJIPHOE MTPOU3BEICHHE MTOJI0KUTETBHO;
0) MX CKaJSIPHOE MTPOM3BEICHHUE OTPHUIIATENIHHO;

B) UX CKaJIIpHOE MPOU3BEICHNE PABHO HYIIIO;
') UX CKAJIIPHOE MPOU3BEACHUE PABHO €UHULIE.

BekTopHBIM pON3BeIcHHEM BEKTOpa d Ha BEKTOP b SBISIETCS BEKTOP C , JUTHHA KOTOPO-
ro paBHa

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

>

9

0) TTomaar NpSIMOYTOJIbHUKA CO CTOPOHAMM, PaBHBIMU |67 | u ‘b

B) IUIOIIA/IA TPEYTOJIbHHUKA, IOCTPOEHHOTO Ha MPUBEACHHBIX K 00IlIeMy Hayaly BeK-

Topax d u b .
r) VIO M HapajuieJorpaMMa IMOCTPOSHHOTO Ha MPHUBEACHHBIX K 00LIeMy Hadairy

BEKTOpax d u b .

Bektop @ = {x,, y,,z, | KOWMHEApeH BeKTOpY b = {x,, ¥, 2, |, econ

X z X -
a)_1+&+_1:0; 6)_1:ﬂ:_1;
22 5 X, V) Iy
: X1 B4 Z]
B) XX, = V1V, =212, r) +=--L=-"1,
X Y Zy

Ecnn  Bektopsl G, b W ¢ 3alaHBl CBOUMH KOOpJMHATAMU 4 ={X,,)|,Z,},

—

b= {xz, Va5 zz}, c= {x3, V3,23 }TO CMeIIIaHHOE TIPOU3BEICHUE BEKTOPOB d , b , € ompene-



nsiercs hopMyIoi

a) (a, b, ¢)=x1X%3 + 11,3 + 212,735

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

Xy V2 2 X1 N 7
B)(aa ba E):xl yl Zl 5 r)(c?, ba E):x2 yZ Z2 .
X3 V3 Z3 X3 V3 Z3

9. VpaBHeHHWe MIOCKOCTH, mpoxonsmed gepes Touxy M (Xy, Vy,Z,) TepNeHIUKYIIPHO
BEKTOPY N = {A, B,C }, UMeeT BUJL:
a) A(x+x))+B(y+y,)+C(z+2,)=0;
6) A(x—xp)+B(y—yy)+C(z2~2)=0;
B) A(x—xy))+B(y—yy)+C(z—2))+D=0;
r) A(x—xy)+B(y—-y,)+C(z—2z,)-D=0.
10.  Tlycte mBe mWIOCKOCTH 77; U 77, 3aJaHbl OOIIMMH YPaBHCHHSIMU:

m  Ax+By+Cz+D =0, m,: A,x+B,y+C,z+ D, =0.
VYcnoBre napamiesIbHOCTH INIOCKOCTEW UMEET BUAL:

A B C
a) —t=—t=—116) 44, + BB, +C,C,=0;
4, B, G,
B)ﬁ+ﬂ+Q=O;F)A1A2 :Ble :C1C2-
AZ B2 CZ

11.  Tlycrs mpsiMas L mpoxomut uepe3 aBe TOUKH M, (x,, y;,z;) U M,(x,, y,,z,). Torna ee
ypaBHEHHE UMEET BUJI:

xX—X - z—z

2) L _ V™0 _ L.
Xo=X% M= 274

6) X=X =y_yl _Z7 % ;

) Y2 2

B)x_xl _YTh 274 :
X=Xy V=)V Z72

) e N A W k! B
Xo=X V=N 2272

12. Tlycrs npsiMble B pocTpaHcTBe L, U L, 3aiaHbl CBOMMU KaHOHHYECKUMHU yPAaBHCHUSIMH

BRI P AP T A X=Xy VT Yy ZTZ
Ll. - —_ ,Lz. — - .
h m ny [ m, )

YcnoBue NeprneHIuKyJIApHOCTY OPAMBIX L, U L, ©IMEET BUL:

mon

a) ll-lzzml-mzznl'n2;6)l—1+ +—+=;
2 My
B)/, -, +m, -m, +n, -n, :O;r)l—1=ﬂ=ﬂ.
2 My M
[To pe3ynbTaram TeCTUPOBAHUS BBICTABIISIETCS:
— 4 Ganna, eciii MPaBWILHO BHITIOJHEHO HE MeHee 90% 3amaHuii.
— 3 Gayna, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;

— 2 6ay, eciii MpaBUIILHO BBITIOJIHEHO He MeHee 50% 3amanuit



Tect «Ilpenes u HeNPePbIBHOCTH (PYHKIMID)

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

1.

Ha muoxectBe X 3amana QyHkuus y = f(x), €ClIU KaXAOMY YUCITY X U3 MPOMEXyTKa X
110 HEKOTOPOMY 3aKOHY f TIOCTaBJICHO B COOTBETCTBHUE

a) XoTs ObI OJIHO 3HAYEHUE Y ;

0) HU OJTHOTO 3HAYCHUSA ) ;

B) €IMHCTBEHHOE 3HAUYEHUE Y

r) 0ECKOHEUYHOE MHOYKECTBO 3HAYCHHUH .

UYucno a HaspiBaercs npezenoM GyHKIMU f(x) mpux — +oo, ecnu Uit groboro £ >0 cy-

[IECTBYET TaKoe Yuciao M , 9To JUisl BCeX 3HAUCHUU X, OONbmuX M , BBIMONHSIETCS HEpa-
BEHCTBO

a)|f(x)|<e; 6)|/(x)]>¢;
B) |f(x)—d|<&; ) |f(x)-a

Uucno A Ha3bIBaeTcs MpaBbIM npenenoM (QyHKIUHM f(x) B TOYKE X,, €CIH IS JHOO0H

> &

CXOMAIICHCST K X, MOCIEIOBATEIBHOCTH {xn}, COOTBETCTBYIOIIAst  TIOCIIEIOBATE b~
HOCTh { f (xn)} 3HaYCHUI QYHKIHMU f(X) CXOMUTCS K A NPH YCIOBHH

a) JIIEMEHTHI [10CJIE0BATEIBHOCTU n}6OJIBH_I€ Xy

{x
0) 2JIEMEHTBI TTOCIICIOBATEILHOCTH {xn} MEHBIIIE X, ;
B) JIEMEHTHI MTOCIEI0BATEILHOCTH {xn}MoryT ObITb, KaK OOJIbIIIE, TAK M MEHBILIE X,) ;

I') 5JIEMEHTBI TI0CJIE0BATEILHOCTH {xn }paBHH X, .

BTOpLIM 3aMCUYATCIIbHBIM MPCACIIOM ABJIACTCA MMPEACII:

1 I
a) lim (H—j =0; 0) lim (1+—j =e;
X—>00 X X—>00 X
. 1 ¥ . 1/x
B) lim|1+—| =1; F) lim (l+x) =e.
X—>00 X X—>00

[Tycte pyukiun f(x)u g(x) ompenenensl B 0(x,) =(x, —J, X, + ) — HEKOTOPOH O -
OKPECTHOCTH TOUKH X, 32 HCKJIFOUEHUEM, MOKET OBITh, CAaMOM TOUKH X, .Ecin

A=1lim f(x), B=lim g(x) u f(x)<g(x) Vxed(xy), 10

X=X
a) A>B; 0)A>B;
B)A<B; r) A<B.
. a(x)
Ecmu a(x) ~ a(x) u f(x) ~ f,(x)Opux —> X, u CymecTByeT npejen lim B) TO Cy-
XX X
HIECTBYET U Mpeaes
a) lim a,(x)- By(x); 6) lim A&
x—x X=X ﬂl(x)
B) lim & (x)+ B, (x); r) lim 2O
x—>xg x=x0 oy (X)



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

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

8. Touka X, Ha3bIBae€TCS TOUKOW pa3phiBa C KOHEYHBIM CKaYKOM (QYHKIHMU f(x), €clu
a) lim f(x) ¢ hm f(x)
X—xg+
0) lim f(x)= hm f(x)
xX—>xy+0
B) lim f(x)= hm @) fx):
X—>Xo+
r) lim f(x) ;t hm f(x) f(xy).
X—>x+0

9. [Tycte Qynkuus f (x) HEIpEpbIBHA Ha OTpE3Ke [a,b], npuueM f(a)=A4, f(b)=B.
[Mycte manmee C— moboe umcio, 3akimoueHHoe Mexxay 4 U B. Torma Ha orpeske [a,b]
HaliieTcs Takas TOYKa C, 9TO

a) f(e)=a; 0) f(c)=C;
B) f(c)=b; r) f(e)=0.

10.  CornacHo nepBoii Teopeme Beliepmrpacca, ecnu pyHKIus f(x) onpenesieHa U HENpepbIB-
Ha Ha OTpe3Ke [a, b], TO OHa

a) MOCTOSIHHA Ha 3TOM OTpPE3KE;

0) BO3pacTaeT Ha TOM OTpE3KeE.

B) OrpaHHUYEeHa Ha 3TOM OTPE3KE;

') HE O'paHUYEHA Ha TOM OTpPE3KE.

11. [TocnenoBarenpHOCTH {x,,} Ha3pIBaeTCsI OECKOHEYHO OOJIBIIOHN, €ClIn I JII000r0o MOI0KH-

TeJbHOTO uncia M cymecTByeT HoMep N , TaKoi, YTO BCe WICHBI MOCIEI0BATEIBHOCTH C
HOMEpaMH, OONMBIIMMH N yIOBIETBOPSIOT HEPABEHCTBY:

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

X

n

=M, r) |X,

B)

12 Tyere mpux —xya(x) u B(x) sABIsIOTCS GECKOHEYHO MAambIMH (GyHKIMAMH. DyHK-

K o (x) 1 f(x) SBISAIOTCS SKBUBAJICHTHBIMH O€CKOHEYHO MAIBIMH (DYHKITHSIMH, €CITH

a) Tim 2 _ g, 6) lim 20 .
X=X ﬂ(x) X=X ﬂ(x)

5) fim 29 oo r 20 _
sox f(x) B(x)

I1o pe3ynomamam mecmupoarust 6blCMABGIAEMCSL:
— 4 Ganna, eciii MPaBWJILHO BHITIOJHEHO HE MeHee 90% 3amaHuii.
— 3 Oauia, eciii IPaBUIILHO BBITIOJIHEHO HE MeHee 75% 3aaHuif,

Tect «IlonsaiTue npousBoaHoii. Haxo:xxnenue npou3BoaHON»

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

1. TTpomssommoit Gpyrkmmy y = f(x) B TOUKE X, HA3BIBAETCS MPEJeN (ECITH OH CYIIECTBYET):



Ay

a) lim —; 0) lim —;
Ax—0 Ay A0 Ax

B) lim — o 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 KacaTeabHOU B Touke M (0, 0)) k ocu Ox ;
0) yroi Hak/IoHa 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; 0) (cosx) =—sinx;
1
B) (') = ¢'; r) (log, x) =—.
X
Bribepere BepHOe paBEHCTBO:
a) (chx) =shux; 0)(sinx) =—cosx;
B) (arcctgx) = ! > r) (arccosx) = ! .
I+x 1-x*

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);
_ : _&W)
B) z= f(g(»); F)Z_f(x)'

DyHKIMSA Ha3BIBAETCS BO3DPACTAOIIEN HA TPOMEKXYTKe 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) ¢'(yo) =—1"(x4);
’ _ 1 . 4 — _ 1 .
B) 9'(yo) T 1) ¢'(¥o) o0
Jlorapugmuueckas npou3BogHas GyHKIMU [ (X) UMEeT BU:
S _ L)
a) (Inf ()] = 0 6) (In|f(x)) ek




10.

1.

12.

B) (In[f (x)) = /(%) S

)
[Tpou3BoaHAs /1 -TO MOPAIKA UMEET BUI:
Q) ' =) 6y =():
mym:bmmL 15f4:@d-

[Mycte dyakuun x=@(¢), y=w(t) omnpenenensl u auddepeHnupyeMbl Ha HEKOTOPOM
npomMexytke 1, W myctb X — MHOXECTBO 3HAueHUN QYHKIUU Xx=¢@(f), NpuueM

@'(t)#0uaT . Torma mpousBoaHas coxHOi dyHkmK y = (¢ ' (x)) Bepaxaercs pop-
MYJION:

(1) , w'(t)
a) y(x) =22 ; 6) y'(x) =
(t)tqo(X) ()tw(x)
B) V'(x)= (t)w (x) r) y'(x)= (t)”/, N
Bri6epute BepHOE paBEHCTBO:
a) dx = f'(x)dy; 6) dy = f'(x)dx;
B) dx = f(x)dy ; n)dy = f(x)dx .

[To pe3ynbTaTaM TeCTUPOBAHUS BHICTABIISICTCS:
— 4 Gania, eciiu MPaBUIIBLHO BBITIONHEHO He MeHee 90% 3a1aHuid.
— 3 Gayna, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;

Tect «IIpuioxkenus 1uppepeHuaILHOIO HCHUCTECHUA»

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

1.

I'eomerpuuecku Teopema depma o3Havaer, 4to ecnu audpepeHmupyeMas B TOUKE X,
byHKIUSA f(X) MMeeT B 3TOW TOYKE HaWOOJIbINICe WIIM HAaMMEHbIIIee 3HAYeHHE, TO B TOUKE
(X9, S (x0))

a) KkacarenbHas K rpaduky GyHKImu f (x) nmapamwiensHa ocu Ox ;

0) xacarenbHas K rpaduky GyHkun f(x) mapamiensaa ocu Oy ;

B) KacaTelbHas K rpaduky pyHknun [ (x) mepecekaer ock Ox moJ yriiom 45°;
T') HE CYIIIECTBYET.

Teopema Pons. Ilycts Ha oTpeske [a, b] ompenenena pynkmus f(x), npuuem: 1) f(x)
HEnpephIBHA HA [a, b]; 2) f(x) muddepennupyema va uarepsane (a, b); 3) f(a)= f(b).
Torma

a) cymiecTByert Toukac € (a, b): f'(c) #0;

0) cymectByer Toukac € (a,b): f(c)=0;

B) cymiecTByeT Toukac € (a,b): f'(¢)=0;

r) cymiecTByer Touka ¢ € (a,b): f'(c)=0.

Teopema Komm. Ilycts ¢ynkuuu f(x) u g(x) HempepbIBHBI Ha [a,b] u nuddepeHim-
pyeMbl Ha (a, b), npuueM g'(x) # 0. Torga cymecTByeT Touka ¢ € (a, b) TaKas, 4To



2) fB) - fl@) =L b-a); 6) £ () f(@=L"[e(t)- g()]:
g'(c) g'(c)
0 (O f@=LVet)-g@]; 1 b-a)=LQev)-g()].
g(c) g'(c)
4. OTHOLHCHI/IC (x) HaA3bIBACTCA HeOHpeHeHeHHOCTLIO BI/I[[aEHpI/Ix —a 5 cCliu
gx 150

a) pyakuu f(x)u g(x) — OECKOHEYHO Mable B TOUYKE X =a ;

0)pynkuuu f(x)u g(x) — OGeckoHEeUHO OONbIINE B TOUKE X =d ;

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

5 OO6mwmit unen hopmyasl MakiopeHa uMeeT BU/I;
' 0) , (m) (m) (n)
a) f( )x ; 6) f (xo) xn ,B) f (0) xn; F) f (0) X.
n! n! n! n!
6. ®opmyna Maknopena ¢ o0uum wieHoM B ¢popme [leano mia pynkunn y =sin x :
2 3 2n
X X 1 X ny .
a) sinx=x 2!+3!+...+( 1) " +o(x");
3 5 2n-1

. X X n-1 X 2n
O)sinx=x——+—+...+ (-1 —+ 0(Xx ;
) 375 =D 1 (x™)

2 4 2n
B) sinle—x_+x_+m+(_1)n—1 X +o(x*;
21 4 (2n)!
¥ 201
r) sinx=x—"—+—+...+(=1)"" +o(x™).
31 s 2n-1)!

7. Ecmu ¢pyakmus f(x) nuddepenupyema va (a,b) u f'(x)>0 Vxe(a,b), 10 f(x)
a) yoeiBaet Ha (a, b) ;
0) He yObiBaer Ha (a, b) ;
B) MIOCTOSIHHA Ha (a, b) ;
I') ¥ Bo3pacraeT u yowsiBaet Ha (a, b) .

8. Touka X, Ha3pIBa€TCS TOUKOU JIOKATHHOTO MUHUMYMa QyHKIUHU f(Xx), ecinu
a) EI§>O| V xeu(xy,d): f(x)<f(x);
6) 36>0| Vxeu(xy, 8): f(x)> f(xy);
B) 35>0| YV xeu(xy,d): f(x)=1f(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"(x9)>0; 6) /(%) <0;
B) f(x)=0; r) f'(xp)=1.

10.  TI'paduk ¢ynkumu y = f(x) umeer Ha unTepBasie (a, b) BBITYKIOCTh, HAPABICHHYIO BBEPX,
eciu
a)kpuBasi y = f(Xx) pacrojo)XeHa BbIIIe 000 KacaTelIbHOM, TPOBECHHOH K Hell;

0) kpuBas y = f(x) pacrmonokeHa HIKe JTF000H KacaTeIbHOU, TPOBEICHHOM K HEl;



B) KpHBast ) = f(X) MEPEXOIUT C OJI0K CTOPOHBI KacaTeJIbHOM Ha JPYr'yIO0 CTOPOHY;
) kpuBas y = f(x) coBIaiaer ¢ KacaTeIbHOM.

11.  Ecnu dynkuust y = f(x) umeeT Ha uHTEpBAIE (a, b) HEOTPHLIATETHHYIO BTOPYIO IIPOU3BO/I-
Hyto f"(x)>0,TO
a) To rpaduk 3Tol PyHKIMHU Bo3pacTaeT Ha(a, b) ;
0) To rpaduk 3ToM (yHKIMH yOBIBaeT Ha (a, b) ;
B) TO rpaduk 3Toi pyHKIIMM MMeeT Ha (@, b) BBIMYKIOCTh, HANIPABICHHYIO BHU3;
T) TO rpaduK 3Tol QyHKIMK MMeeT Ha (a, b) BBITYKIIOCTh, HAITPABJICHHYIO BBEPX.

12. Tlycre yHKIus y = f(Xx) UMeeT BTOPYIO MPOM3BOAHYIO B HEKOTOPOH OKPECTHOCTH TOYKH
X, . Torna rpaduk ¢pyukuun y = f(x) umeer neperu6 B rouxe M (x,, f(x,)), ecnu
a) B TIpeniesiax yKa3aHHOW OKPECTHOCTH f"(x) MMeeT pa3Hble 3HAKU CIIeBa U CIpaBa OT
TOYKH X, ;
0) B mpezenax yKa3aHHOW OKPECTHOCTH f"(x) MMeEeT OMHAKOBBIC 3HAKHU CJIEBA U CIIpa-
Ba OT TOYKH X, ;
B) B IpeJieNiaX YKa3aHHOW OKPEeCTHOCTH f'(x) WMeeT pa3Hble 3HAKU ClIeBa M CIpaBa OT
TOYKH X, ;
T) B IIpefieniax yKazaHHOU okpectHocTH f"(x)=0.
o pe3ynbpTaTtamM TeCTHPOBAHUS BBICTABIISIETCS:
— 4 Ganna, eciii MPaBWJILHO BHITIOJIHEHO HE MeHee 90% 3amaHuii.

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

Tect «Heonpenenennblii uHTEerpaj. OCHOBHbIE MeTOAbl HHTETPUPOBAHUSD)

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

1. HeonpeneneHHBIM HHTETPAJIOM OT QYHKUUU y = f(x) Ha3bIBaeTcs
a) COBOKYITHOCTh BCEX MEPBOOOpa3HbIX PyHKIUU f(X);

0) COBOKYITHOCTb Bcex auddepenunanos GyHKuuu f(x).
B) OJIHA U3 EPBOOOPA3HBIX GYHKIUU [ (X);

r) muddepernman GyHKIun f(x).

2. OTMeThTE BEPHOE YTBEPKICHUE:
a)jaf(x)dx = If(x)dx ;
6) [ f(ax +b)dx = F(ax +b)+ C;
B)If(x)-g(x)dx = If(x)dxjg(x)dx ;
D[+ g@)dr = [ f()dx £ [ g(x)dx .

3. [Tycte F(x) — nepBooOpa3Has mis GyHkuuu f(x) Ha npomexyrke X . [{ns Toro uyToOsl
npyras ¢pyakuus d(x) Obuta nepBooOpazHoit 1y f(x) Ha MPOMEXYTKe X , HEOOXOIUMO U

JI0CTaTOYHO, YTOOBI CyIIECTBOBANA MocTostHHAs C, Takas 4To
a)d(x) = F(Cx); 0) ®(x)=C-F(x);



10.

1.

B) O(x) =[F(x)]; r) ®(x) = F(x)+C.

Ecnu cipaBeyinBO paBEHCTBO j f(x)dx = F(x)+C, 1o

a)F(x)= f(x); 0) F(x)=/"(x);
B) F'(x) == f(x); r) F'(x)= f(x);
BriOepere HeBepHOe PaBEHCTBO:
dx X
a =tgx+C,; 0) |a¥dx=—+C;
)'[coszx & ) I Ina
dx dx
B) | —=Injx|+C; r =arctgx +C.
) '[ X | | )'[1+x2 &
BriOepeTe BepHOe paBEHCTBO:
a) fcosxdx=—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 nuddepeHuupyemas GyHKIus, To Gpopmyna 3aMeHBI mepe-

MEHHOH B HEONIPEIEIEHHOM UHTErpase j f(x)dx umeer BUL:

a) [ f(x)dx = [ f(p(1)) @'(t)dt ; 6) [ f(x)dx = [ f(p(t) dt;

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

[ycre pynkmum u(x) u v(x) — quddepeHrpyeMsle GyHKINU HA HEKOTOPOM TPOMEXKYT-
ke X, myctb Gynkius u'(x)v(x) unterpupyema na X . Torma BepHO

a) Iu(x)v'(x)dx =u(x)v(x)+ Ju'(x)v(x)dx ;
0) ju(x)v(x)dx =u(x)v(x) — J.u(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) - Iu’(x)v(x)dx .
[Tpu BeIUMCIICHUH WHTETpaIa Ixsin x dx B KauecTBe (DYHKIIUU © HYXHO IPUHSATH:
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

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

Br16epuTe U3 cienyonmx BapuaHTOB IPOCTEUIITYIO APOOb:
2
2) B ) 6) Bx +C

—3 —’
x>+ px+gq x4 px+gq



B) Bx+C r Bx* + Cx
x2+px+q, X2+PX+Q’

12. Bri6epute BepHOE 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 MPaBWJILHO BHITIOJIHEHO HE MeHee 90% 3amaHuii.
— 3 Gaya, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;
— 2 6a, eciii MpaBUIILHO BBITIOJIHEHO He MeHee 50% 3amanuit

Tect «Onpenenennplii naTerpan. ®opmyaa Heworona-Jleiionnna»

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

1. UurerpanbHoii cymmoii s gynkuuu f(x) Ha otpeske [a, b], cooTBeTcTRYIONIEH NaHHO-

My pasOMEHHUIO U BHIOOPY MPOMEKYTOYHBIX TOUEK & HA3bIBACTCS

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

B) o= Ax, Do =3 f(x)A
i=l1 i=l1

[lycte m; — HanMeHbIIee 3HaUeHUE PyHKIMK f'(Xx)Ha OTpe3Ke [xH, xi], M ; — nan6onb-
1Iee 3HaueHue (PyHKIMHM Ha yKa3aHHOM oTpe3ke. Hikueit cymmoii [lapOy Ha3biBaeTCs

a)s=imi 6)s=iMi
i=1 i=1

B)SZZM[AX[ r)S:ZmiAxi
i=1 i=1
3. Ecnn pynkums f(x) HempepblBHA Ha OTpeske [a, b], To

a)OHa MOHOTOHHO BO3PaCTaeT Ha 3TOM OTPE3KE;
0) OHa MOHOTOHHO YOBIBaeT Ha 3TOM OTpPE3KE;
B) OHA UHTETpHUpYyeMa Ha ITOM OTpPE3KeE;

I') OHa HE UHTETpUpYyEMa Ha ITOM OTpE3KE.

4. Ecnu orpaHnyeHHast Ha OTPE3Ke [a, b] ¢bynkuus f(x) uMeeM Ha 3TOM OTpe3Ke JHIIb KO-
HEYHOE YUCJIO Pa3pbIBOB, TO
a) oHa nuddepeHupyema Ha [a, b];
0) oHa MHTErpupyemMa Ha [a, b];

B) OHa HE UHTETPUpyeMa Ha [a, b];



10.

r) OHa OmpesieseHa Ha[a, b].

[Tycts dyaxmmu f(x) U g(x) UHTErpUpPyEMbI Ha OTpE3Ke [a, b], a < c¢ < b . Boibepure Bep-
HOe PaBEHCTBO:

b c a b c b
a) [ f()dx = [ f(x)dx~ [ f(x)dx 6) [ 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)dx o) [ f()dx =] f(x)dx+ [ f(x)dx
a b c a a c

b b
CripaBeyIBO CBOMCTBO: j f(x)dx < j g(x)dx, ecnm

a a

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

6) f(c)<g(c),rne cela,bl;
B) f(x)<g(x)Vxe [a, b];

r) fla)<gla)ynf(b)<g(d).

Ecmu m< f(x) <M Vxe[a,b],To Hye[m,M],TaKoeqTo,

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

b
B) [ f(x)dx = u(b—a);

b
rJ.f(x)dx =

b—a
[IpaBuiio 3aMeHbI IEPEMEHHOM O] 3HAKOM ONPEAECICHHOIO0 HUHTErpajia UMEET BU/I:
b B b B
a) [ f(x)dx =[ f(p(t)) p(t)dt 6) | f(x)dx =] f(p(t) @ (t)dt
b ) b B
B) [ f(0)dx =[ f(p(t)) dt 0 [ f()dx =] ()¢ (t)dt

rnep(a)=a, p(B)=>b.

OcHOBHOH (HhOpMYJI0i HHTETPATHFHOTO UCUUCIICHUS SBIISIETCS hopMyIia:

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(x)dx = F(x)|, = F(b)-F(a) 0 [ f()dx = £ = £(B)- f(a)

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

qacTAaM, IIPU 3TOM



a) u =In(l+x),dv=xdx; 0) u=ux,dv=In(l+x)dx;

B) u =In(1+ x), dv =dx ; ru=x,dv=dx.
2 dx
11. Brruncnure: -
1 x
/6

12. Beruucnure: J. cos3xdx
0

[To pe3ynbTaram TeCTUPOBAHUS BBICTABIISIETCS:
— 4 Ganna, eciii MPaBWJILHO BHITIOJHEHO He MeHee 90% 3amaHuii.
— 3 Gaya, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;
— 2 6asut, eciu MPaBWIIBHO BBIMOIHEHO He MeHee 50% 3amaHuid.

Tect «PyHKIMH HECKOIBKHX IIePEeMEHHBIX, AU pepeHpoBanne»
Tect cocrout u3 12 Bonpocos. Bpems BoinosHeHUs 15 MUHYT.
[Ipumep BapuaHTa Tecra:
1. Jlnsg pyHkomum Tpex nmepeMeHHbx u = f(x, y, z)
a) Kaao0i 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 OJHO

WJIM HECKOJIBKO 3HAUCHUH Z ;
B) Ka)/I0i Touke (X, ), Z) MO HEKOTOPOMY 3aKOHY f TOCTaBJICHO B COOTBETCTBHE OJI-

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

CANHCTBECHHOC 3HAYCHHUC U/ .

2. Oo6uacThio onpenelieHns GYHKIUU JIBYX IMEPpEeMEHHBIX z = f(x, )) ABJIgeTCs
a) HeKoTopas Touka (X, ) ;

0) HEKOTOPBINA MMPOMEKYTOK ACHCTBUTEIbHOM ocu OX ;
B) HEKOTOpasi 00JIacTh AEKapTOBOM miaockoctu Oxy ;

') HEKOTOopasi 00J1acTh JEKAPTOBOTO MPOCTpaHCTBA OX)z .

3. I'padmkom GyHKIIMK ABYX MEPEMEHHBIX z = f (X, y) sBISeTCS
a) TUIOCKAasi KpUBasi; 0) MpoCTpaHCTBEHHAs! KpUBas;
B) TOBEPXHOCTb; I') 4acThb MI0CKOCTU Oxy .

4. O -OKPECTHOCTBIO TOUKU M ,(x,, ¥y, Z,) Ha3bIBAETCA

a) OTKPBITBIA UHTEPBAIL (X, —O0; X, +0);

0) OTKpBITHIN KPYT paguyca O C IEHTOM B Touke M ,(x,, V,);

B) OTKPBITBIH IIAp pajtyca O ¢ LEHTPOM BTOUKe M (X,, Vo, Zo) ;

I') HEKOTOpas 4acTh MpocTpancTBa Oxyz , copepkamas TouKy M ,(x, yo» Zo) -

5. IMpupamenuem ¢pynknuu (M) B Touke M, 1O NEPEMEHHON X Ha3bIBaeTCA
a) f(xg +Ax, vy, 29) = f (X5 Yo» Z0) 5
0) f(xg, o+ Ay, z9) = f(xq5 Yo, Z0) 5
B) f(xg, ¥, 2o +Az) = [(xg, ¥, Z0);



10.

1.

12.

1) f(xo+Ax, yo+Ay, 2o+ Az) = f(Xq, Yo» Z0).

[MonubM npupamenueM Gynkiun f (M) B Touke M, Ha3bIBAaeTCS
a) f(xy +Ax, ¥, 20) = (X0, Y05 20) 5 0) f(Xg, Yo+ AV, 29) = f(Xg5 Yo» Z0) 5
B) f(Xq, ¥o» 2o +A2) = f(Xg, 9> 29)5 ) f(xg+Ax, yo+ Ay, 2o + Az) = f(xy, Vo> Zp)

YactHol mpou3BoaHOH GyHKIMU f(x,y,z) 1O IEPEMEHHOH y B TOYKe M, Ha3bIBacTCs

A u A u
a)@z—y : 6)%: lim ——;
o Ay dy &0 Ay
ou A.u ou . Au
B)—=——; r)—= lim ——,
oy Ax oy A0 Ax

[MonubM auddepenmanom yHkuun u = f(x, y, z) B Touke M, Ha3bIBACTCs BBIPAKEHHE:
a)A-Ax+ B-Ay; 0) A-Ax+C-Az;
B) B-Ay+C-Az; r) A-Ax+B-Ay+C-Az

Ecuz = f(x, y).u x=x(u,v), y = y(u, v), TO IpOU3BOJHAS CIOKHON QyHKIIMH
z=f (x(u, v), y(u, v))no MEPEMEHHOM U paBHa

0z 0z Ox 0Oz Oy 0z 0z Ox 0z Oy
a)—:_._+_._; 6)_=_._+_._;

Oou Ox Ou 0Oy Ou Ou Ox Ou 0Oy Ov
gy Z_x O 2 _02, %

ou Ou Ou ou Ox Oy

YacTHas IpoM3BOHAs OT GyHKIHH z = —3x°y”* +7y? + 7x -3 10 mepeMeHHOi X paBHA

a)zl =—6xy* +7; 6) z. =—6xy* +14y;
B) z/ =—6xy* +14y+7; r) z, =-6x.
YacTHast IPOM3BOHAS OT GyHKIMH z = 2x°y —4x” + y+2 10 HepeMeHHO y paBHa
a)z'y=2x3+l; 6)Z'y=2x3—8x+1;
B) Z'y:2x3—8x+y+2; r)z, =1,

Haiiti auddepennuan dz dyskuun z = 2x2y+3y°x.

IIo pe3yjibTaTaM TCCTUPOBAHUA BBICTABIIACTCA:

— 4 Ganna, eciii MPaBWILHO BHITIOJHEHO HE MeHee 90% 3amaHuii.
— 3 Gaya, eciii MpaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;
— 2 6a, eciii MpaBUIILHO BBIMIOJIHEHO He MeHee 50% 3amanuit

Tect «KacaTejibHasi IJI0CKOCTh M1 HOPMAJIb K MOBEPXHOCTH. YacTHBIE MPOU3BOAHbIE BHICIIUX
MOPSAAKOB. JKCTPEMYyMbD)

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

1.

I'panuenTom GyHKUIUU u = f (x, y)B Touke M Ha3bIBaeTCsl BEKTOP

a)graduzgy—uera—uj; 6)gradu=a—uf+a—uj;

ox ox oy



0 -
B) gradu:%Jr—u; r)gradu=1i+j .
ox Oy
Ecuz = f(x,y),u y = y(x), To npou3BoHas cioxkHol dyukimu z = f(x, y(x))no nepe-
MEHHOM X paBHA

dz 0z dy dz 0z oz
a)—=——; 0)—=—+—;
dx Oy dx dx Ox Oy
y oo o dv. N _Ed =D
dx  ox Oy dx’ dx Ox dx 0Oy dx’

Ecmuz = f(x,y),u x=x(u,v), y = y(u, v), To IPOU3BOAHAS CIOKHON PYHKIUU
z = f(x(u, v), y(u, v)) 10 nepemMeHHOM U paBHa

0z 0z Ox 0z Oy 0z 0z Ox 0Oz Oy

a) —=—"—+_—"— 0) —=— —+——;
Ou Ox Ou Oy Ou Oou Ox Ou Oy Ov
ou Ou Ou ou Ox Oy

Jns GyHKUMU JABYX NEpeMEHHBIX z = f(X,y) NpOU3BOAHAs MO HANPABICHUIO BEKTOpa

[ = {cosa, cos B} pasHa:

0z Oz 0z 0z 0z Oz
a)— =—cosa+—cosf3; 6)—=—+—73

ol oOx oy o ox oy
B)%:%COSQ-F@COSﬁ; r)@:cosa+cosﬂ_

ol oy ox ol

[TpousBonnas ¢pyHkuuu y = f(x), 3a1aHHON HEsIBHO ypaBHeHHEM F'(x, y) = C BBIYUCISIET-
cst Mo hopMmyIie:

) £ =2 6)f(¥) =%
Yy y
: E N
B S0 =-s D =2

HopMasbHBIM BEKTOPOM K IIOBEPXHOCTH S , 3a1aHHOMN ypaBHeHneM F(x, y,z) =0, B TouKe
M , sBnsiercst BekTop

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

6) 7i = FI(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 HOPMaJIU K IOBEPXHOCTH S B TOUKE M , UMEIOT B!

a) X=X __ Y=Y _ 275 : )x—xo _ Y7V _ 272 :
(M)  Fy(My)  FA(M,) F(My) F(My) F(M,)
B) X_xozy_J’o:Z_Zo; r) X=Xy _ Y=DVo _ 275 '

X0 Yo ) Fl(M,) F);(MO) Fl(M,)

KacarenbHOl MI0CKOCTBIO K IOBEPXHOCTH S B TOUKE M, Ha3bIBAETCS
a) INIOCKOCTh, KOTOPasi IPOXOAUT Yepe3 TOUKy M ;

0) IIOCKOCTB, KOTOPasi MPOXOAUT TEPIEHAUKYISPHO HOPMAJIU K TIOBEPXHOCTH S ;



B) IUIOCKOCTb, KOTOpasi MPOXOIHT Yepe3 TOUKY M , mapaiieabHO HOpMAi K HOBEpX-

HOCTH S B 3TOif TOUKE;
I') IUIOCKOCTh, KOTOPas IIPOXOJIUT Yepe3 TOUKY M, MEPIEHIUKYISPHO HOPMAIH K 10~

BEPXHOCTH S B 3TOM TOUKe.
0. VYKaXuTe 4aCTHYIO IPOU3BOJHYIO BTOPOTO MOPSIIKA:

oz o (éz ooz 0’z
a) —; 0) —(—j; B) —| =5 |’ r) >
Ox dy \ Ox oy\ oy OxOy
10. CMemaHHble YaCTHBIE MPOU3BOJHBIC (YHKIIUU JBYX MEPEMEHHBIX, OTIMYAONIUECS JIHIIb
nopsaakoM audQepeHnpoBanus, paBHbl B HEKOTOPOH TOUYKE, €CIIU OHU
a)OrpaHUYEHbl B 3TOH TOUKE;
0) UMEIOT B ATOM TOYKE pa3phiB MEPBOTO PO,
B) HETIPEPHIBHEI B 3TOH TOYKE;
') HE OTPaHUYEHBI B ATOU TOUKE.
11.  JIuddepenman Broporo nopsaka GpyHKuu f(x, y) B UMEET BUJI

2 2 2 2 2 2
a) dzz=a—§dx2+2 0z dxdy+a—§dy2; 0) dzzza—j+2£+a—§;
ox Ox0y oy Ox oxoy 0Oy
2 2 2
B) d22=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 MPaBWJIBHO BHITIOJHEHO HE MeHee 90% 3amaHuii.
— 3 Gaya, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;
— 2 6aJ, eciii MpaBUWIILHO BBITIOJIHEHO He MeHee 50% 3amanuit

Tect «O0bIKHOBeHHbIE U] DepeHInATIBHbIE YPABHEHUS»
Tect cocrout u3 12 Bonpocos. Bpems BoinosHeHUs 15 MUHYT.
[Ipumep BapuaHTa Tecra:
1 BcraspTe nponyiieHHoe Cl10Bo:
PaBeHCTBO, KOTOpPOE COAEPKUT HE3aBUCHUMBIE BEIIECTBEHHBIE MEepEeMEHHbIC, HEU3BECTHYIO
OJTHO3HAYHYIO BEIIECTBEHHYIO (DYHKIUIO OT 3THX MEPEMEHHBIX U €€ , Ha-
3bpIBaeTCs nuddepeHImaibHbIM YpaBHEHUEM
a) UHTErpa;
0) MPOM3BOIHEIE;
B) MHTETPUPYIOIINUNA MHOKUTEb;
T') IOTEHIIHAI
2 CewmeiicTBO pemennii auddepeHnnansHoro ypaBHeHus, 3agannoe B Buge d(x, y,C) =0,

Ha3bIBAETCS
a) YaCTHBIM PELICHHUEM;
0) 0OIMM HHTETPAJIOM;
B) 00J1aCTBIO OTIPEIEIICHHUS;
r) peuieHneM 3a1a4u Komm 11 ypaBHEHUs ¢ Ha4aJIbHBIMHU YCIOBHSIMH.
3 I'padux pyHKIMM, ABISAIONIEHCS pemieHreM TUu(GepeHIINaTbHOr0 YpaBHEHHs TIEpBOroO I10-
psiiKa, Ha3bIBAETCS
a) UHTErpajbHON KPUBOIL;
0) muddepeHuanbHON KPUBOI;
B) n300apoii;
T') XapaKTepUCTHUKOM;




10

11

Pemenne, rpadux KOTOPOTO TaKOB, YTO Yepe3 KaKAYI0 €ro TOYKY MPOXOIMUT IO KpahHen
Mepe €llle OJ[Ha Kacarollasicsi €ro MHTErpajibHasi KpUBasi, Ha3bIBACTCA

a) YaCTHBIM;
0) 0coOBIM;
B) 00IIUM;
') TOYHBIM;

®Oyukiws g(x, y) Ha3bIBaCTCs OJHOPOTHON M3MEPEHHs k OTHOCHTENHHO MEPEMEHHBIX X U
V , €CIH TIpH JTI000i# mocTostHHON A # 0

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

B) g(Av, Ay) = 2 g(x, ) r) g(Ax, 2'y) = Ag(x. y).
OpnnoponHoe ypaBHenue P(x, y)dx+Q(x, y)dy =0 npuBoaWTCsS K YpaBHEHHIO C pasjie-
JISTFOIIAMUCS TIEPEMEHHBIMU C IOMOIIIBIO MTOJICTAHOBKU

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

B) y=2z-X,TAEZz=const; r) y=z-x,raez=z(x), x=x(y).
Beipaxxenue P(x, y)dx+ Q(x, y)dy Ha3pIBaeTCs NOJHBIM AUPPEPESHIINATIOM, €CITH B 00JacTH
D cymectByer Takas nquddepenmupyemas GyHkus u(x, y), 4T0

d’u ou ou
a) P(x,y)=0(x,y)= ; 0) —=0(x,y), —=P(x,y);
) P(x, y)=0(x, y) oxdy )ax O(x, y) & (x, y)
ou ou
B) P(x,y)=0(x, y) =u(x, y); r) —=P(x,y), —=0(x)).
ox oy
ou ou
HuddepennnanbHoe ypaBHEHHE a—dx + a—dy = 0 paBHOCHJIBHO
X y
ou
a) du(x,y)=0; 0) a—dx+du(x,y)=0;
X
ou
B) du(x,y)+a—dy:0; r) u(x,y)=0.
v

Pemenue mupdepennumansaoro ypaaenus du(x,y)=0umeer Bu]I

a) w =C (C = const); 0) u(x,y)=C (C = const);

X
ou(x, y)
B) Brvan =C (C = const); T) ln|u(x, y)| =C (C = const).
v
Jlano oxHopoaHoe nuddepeHIalbHOe ypaBHEHUE NIEPBOrO Mopsiaka: )’ :1+2—x. [Tocne
Xy

MNPUMEHCHUS TIOACTAHOBKH Y = z - X OHO IIPUHHUMACT BU]J

2 2
a) X' =z+=; 0) zx+z=z+=;
z z
2x
B) Zox+z=2+ 2L, r)z'=z+-.
X oy z

Vkaxure i audGepeHInanib-HOro ypaBHeHus meporo mopsaka (2x+1)y" +y=x
a) C pa3AeIsIOIINMUCS ITePEeMEHHBIMU;

0) nTuHEeHOE;

B) B NOJHBIX AuddepeHnnanax;



12.

') OJJHOPOJHOE

Pemutes muddepennmansnoe ypaBHeHne )’ = 6x + 4.

Ilo pesyibmamam mecmupoeanusl 6blICMaesisiemcs.

4 Ganna, eciu MPaBUIBLHO BBITIONHEHO He MeHee 90% 3amaHuid.
3 Gayna, eciy MPaBUIIHLHO BHITIOTHEHO HE MeHee 75% 3alaHuii;

Tect «JIuneiinbie nuddepeHnuaIbHbIe YPABHEHUS 7-T0 MOPSIIKA

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

—_—

Juddepennuansuoe ypasuenne y™ +a, (x)y" P +...+a,(x)y' + ay(x)y =0 HaspBaeTcs

a) HEJIMHENHBIM; 0) OTHOPOJHBIM;
B) HEOTHOPOIHBIM; T') B 9YaCTHBIX TIPOU3BOIHBIX.

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

eTcs
a) HEJIMHENHBIM; 0) OTHOPOJHBIM;
B) HEOTHOPOIHBIM; T') B 9YaCTHBIX TIPOU3BOIHBIX.

CoBOKYNHOCTB y,(x), y,(X), ..., ¥,(x), Ha3bIBacTCA CHUCTEMOW JIMHEHHO HE3aBUCHMBIX

GbyHKIM Ha X , eclu paBeHCTBO &,y (x)+ @, y,(x)+...+ a,y,(x)=0Ha BceM IPOMEKYT-

Ke X BBIIOJIHAETCS IPU YCIOBUH, YTO

a) CyLIECTBYIOT ACHCTBUTENbHBIC YUCIA ), Oy, ..., (, , HE BCE OMHOBPEMEHHO PaBHBIE
HYJIIO;
0) CyIIeCTBYIOT JIeliCTBUTENbHbIEC YUCIA ), &, ..., &, , HE BCE OJJHOBPEMEHHO paBHbIE
eMHHUIIC;
B) BCE UHCIA &, Qj, ..., O, ONHOBPEMEHHO PaBHBI HYJIIO;
T) BCE YHCNA @, Ay, ..., O, ONHOBPEMEHHO PAaBHBI CIUHHUIIE.

CoBOKYyIHOCTb y;(X), ¥,(xX), ..., ¥,(x), Ha3bIBA€TCsI 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;, O, ..., O, ONHOBPEMEHHO PABHBI HYIIIO;

r) BCE 4UCla @, &, ..., &, ONHOBPEMEHHO PaBHbI CIUHHILIC

Omnpenenuts BpoHckoro s GyHkuuit y, = x%, v, =—2x+1 nmMeer Bux:
2 2

2) X —2x+1; 6) X —2x+1;
2x -2 -2 2x
2x -2 x? —2x+1
B) ; r) 5

-2 2x —2x+1 X



10.

11.

12.

Ecnu Gynkuuu cuctemst y,(x), y,(x), ..., y,(x)IMHEHHO 3aBUCHMBI Ha OTPE3KE [a, b], TO

a) Wy (x), y2(x)ses 2,(0)]=0, Vx e a, b];
0) W[yl(x), Yy (X),..., y”(x)]E 1, Vxe [a, b];
B) W[yl(x), Yy (X), ey ¥, (x)] # 0, XOTs1 OBl B OJTHOM TOYKE OTPE3KE [a, b];
D) W (x), 2 (), ..o v,(0)]
Ecmn gynkuuu cucrems! y,(x), y,(x), ..., y,(x)IMHEHHO HE3aBUCHMBI HA OTPE3Ke [a, b],
TO
a) Wy (x), 7o)y 2,(0)]=0, Vx e a, b];
0) W[yl(x), Yy (X), ..., yn(x)]E 1, Vxe [a, b];
B) W[yl(x), Vy(X), ey ¥, (x)] # 0, XOTs1 OBI B OJTHOM TOYKE OTPE3KE [a, b];

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

# 1, XOTs OBl B OIHOM TOUKE OTpe3Ke [a, b].

Ecnu nuHeitHO He3aBUCUMBbIE (YHKLIUU y, = y,(X), ¥, = V,(X), ..., ¥, = y,(x)Ha OTpe3ke
[a, b] ABJLIOTCS  PELICHUAMHM OIHOpOAHOro ypasHenualL(y)=0, u C,,C,,...,C,
—TIPOU3BOJILHBIC KOHCTAHTHI, TO 00IIIee pelIeHHe TaHHOTO YPaBHEHUS UMEET BU/:

a) y=C,+C,+...+C,; 0) y=Cy(x)-Cyyy(x)-...-C,y,(x);

B) y=1(x)+ 3 (x)+...+ p,(x); Ny=Cyx)+Cy(x)+...+C,p,(x).

Ecnmu y,(x) — yacTHoe perieHne HeogHOpogHOTO ypaBHeHUs L(y) = f(x),a y(x) — oOuiee
pelIeHre COOTBETCTBYIOIIEr0 OJHOPOAHOTO ypaBHeHus: L(y)=0, To obIeeperieHue 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) y(x)=y(x) = yu(x); r) ¥(x)=y(x)- y.(x).
Kax1oMy JeiiCTBUTEILHOMY OJHOKPATHOMY KOPHIO A XapaKTepHCTHYECKOTO YPABHEHUS B
00I1IeM pelIeHUud OAHOPOJIHOTO YPAaBHEHHSI COOTBETCTBYET ClIaraeMoe BUJa

a) Ce™;  6) Cxe™:  BEM(C+Cx); ) eR(C .+ Cxt ),

Kaxxnoli mape KOMIUIEKCHBIX CONPSDKEHHBIX OJHOKPATHBIX KOpHEW A = *i- [ Xapakrepu-
CTMYECKOT'O YpaBHEHHs B 0OIIEM peIIeHUN OJHOPOIHOIO YpaBHEHHUS COOTBETCTBYET cllarae-
MO€ BHJIa

a) C,cos fx+ C,sin fx; 0) e”C,cosfx;
B) e”C,sin fix; r) e™(C, cos fx+ C, sin fx).

Pemmmts ogHOpOAHOE MU depeHmanbHoe ypaBHeHue "+ y' =0 .

IIo pe3yjibTaTaM TCCTUPOBAHUA BBICTABIIACTCA:

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

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

1.

CymmMma Z f(&,m;) - AS; Ha3pIBaeTCs
i=1
a) MHTETpaJbHON cyMMO# 1y pyHKIuu f(x,y) B obmactu D ;



0) moAbIHTErpalIbHOM cymMmoit uist pynkuuu f(x,y) B obmactu D
B) TIOJIBIHTETPATHHBIM BBIPAKCHHUEM;
') 00bEMOM KPUBOJIMHEHHOTO MJIMH]IPA.

2

JIBOMHBIM UHTETpa oM OT PyHKUMH f'(x, y) 1o obmactu D Ha3bIBaeTCs

) m > f(&n):6) lim IS

B) %gl})lg‘f(é’m).ASi ;r)/lllg(l);di-

3.

4

Bri6epute BepHOE 0003HaUEHUE IBOWHOTO HHTETpana oT GyHKuu f(x, y) mo odbnactu D :

a) I=[[/(x,)dx;
D

B) 1 =[[f(x,y)ds;
D

6) 1= f(x,y)dxdy;
D

01 =|[f(x)ds.
D

Br10epeTe HeBepHOe CBOWCTBO ABOMHOTO MHTErpaja:

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

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

B) ”(f+g)dxdy = ”fdxdy+jjgdxdy;

r) j j £ (x,y)dxdy = j j f(x, y)dxdy+ j [ f(x.y)dxdy, tne D =D, UD,

5

l 2

BH6epeTe BEPHOE CBOKCTBO JBOMHOIO MHTErpasa:

a) ﬂ K (x, y)dxdy = k j [ £ (e, y)dxdy;

6) H (f & g)dvdy = Hfdxdy+jj dxdy:;

) H f-g)dxdy=ﬁfdxdy~ﬂgdxdy;
D D

j [ f dxay
r) j j S dxdy =2
a ” gdxdy
6 . | X= X(I/l, V),
© SlxkobmanoMm QyHKITUN @) 110 IEPEMEHHBIM U U V Ha3bIBAECTCS ONIPEACIIUTEND
y=y(u,v),
! x! x! !
a) J(u,v) =" yf; 6) J(u,v)=| " yv
" x!!
B) Ju,v)="" "; r) J(u,v)zx, ;}, .
7

dopMyiia nepexona B IBOMHOM UHTErpaie .[ J X dxdy K IOJIAPHBIM KOOPMHATAM UMEET BHI:

D

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

B) ”xdxdy = J‘J.pcosgop dpdg ) ”xdxdy = ”pz cos> pdpdg.
D G D G



10

11.

12

[Tnomaap MI0CKON TUTACTHHBI, 3aHUMAIOIIEH 001acTh D ,BRIYHCIsieTCs Mo hopMylie

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

B) [[dxdydz:r) [[ f (x)dedy .
D D

O0veM Vv  KpUBOJMHEHHOTO IIWIMHApPA, OrPAaHMYEHHOTO CBEPXY IOBEPXHOCTHIO
z=g(x,y) >0, CHU3Yy IJIOCKOCTbIO z =0 ¥ ¢ OOKOBBIX CTOPOH LIMIUHAPUUYECKON MOBEPXHO-

CThIO, 0Opa3yrole KOTOpOoi mapajuieabHbl ocu Oz , a HANPABISIOMIEH CIYKHUT KOHTYp 00-
nactu D, Beraucnsercs 1no Gpopmyie:

a) v=|[g(x,y)dx; 6) v=[[[g(x.y)dxdy
D D
B) v=[[g(x.y)dy; r) v=[[g(x,y)dxdy.
D D
Ecnu obnacte D orpanuuena quHusMH y =2—x, y=0, x=0, TO ” f(x,y)dxdy cBomut-
D
Csl K CIEAYIOLIEMY IOBTOPHOMY UHTETPAIY:
2 2—x 2 2
a) [dx [ f(x,y)dy: 6) [dx| f(x,y)dy;
0 0 0 0
2 0 y 2-x
B) [dx [ f(x,y)dy; 0 [dx [ f(xp)dy.
0 2—-x 0 0

1 x+1
Bbruucauts NOBTOPHBIN MHTETPa jdx _[xdy.
0 0
72 2
BbIaucanTh HHTErpaj J' d (p_[ psinpdp
0 0

[To pe3ynbraTam TeCTUPOBAHUS BHICTABISETCS:

— 4 Gania, eciiu PaBUIIBLHO BBITIONHEHO HEe MeHee 90% 3a1aHuid.
— 3 Gauta, eciii IPaBUIILHO BBITIOJIHEHO HE MeHee 75% 3a1aHuif,

Tect «TpoiiHbIe HHTErPAJIbI B IEKAPTOBBIX, HMJIMHAPUYECKUX U cPhepruecKX KOOPAMHATAX))

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

s Toro yToOBl PYHKIMS TpeX NMepeMeHHbIX f(x, y,z) OblIa MHTErpHUpyemMa B 3aMKHYTOM
OTpPaHUYEHHOU 00JIacTH V/ , TOCTaTOYHO YTOOBI OHA

a) sIBJISUIACh BV KOHCTaHTOM.

0) ObLa HeTpepbIBHA BV

B) ObLTa HEOTpHULATENbHA BV

') ©Mena B 00J1aCTH 7 9KCTPEMYyM.

Ecnu  TpoWiHOM  wmHTerpan J.” f(x, y, z)dxdydz npeobpazyercs ~ mo  dopmyne
v

b y»(x) (%)
Jl” f(x, v, z)dxdydz = J.dx J dy _[ f(x, v, z)dz , Tonpoekuus obnactu ¥ Ha MI0CKoCTh Oxy
v a nx) zi(xy)
UMeEeT BUJI:
a) D={(x,y)| a<x<b, aSySb};



6) D={(x,y)| a<x<h, »()<y<y@);
B) D={(x,») | n(x) S x< yy(x), a<y<bf;
1) D={x )| 1) <x < p(x), ()< <y, ().

3 O6beMm Tesa, 3aHUMAIOIIEr0 IPOCTPAHCTBEHHYIO 001ACTh V ,BBIUMCISAETCS 110 (hOpMyJIe:
a) [[[ £ (x.y.2)dxdydz ;6) [[[pu(x, y)dxdydez;
v v
B) j I Ivdxdydz ;T) f“dxdydz :
v v
4 DiemenToM oGbeMa B TPOHHOM .[ I .[ f(x,y,z)dxdydz unrerpane Ha3pBaeTCst
v

a) obnacte V ;

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

B) 3Haq01<”j ;

T) mpousBeaeHue qudhepeHnnanos dxdydz .

x=x(u,v,w),
5.  Ilpu mepexone K KpUBOJUHEHHBIM KOOpAMHATaM < y = y(u, v, w), IKOOMaH IpeoOpazoBaHus
z=2z(u, v, w).
paBeH:

X, X, X, X y z

a) Ju,v, W)=y, ¥, ,[:0) Jw,v,w) ="y z|;
z,, Z,, Z, u vow
x, 1 1 xox,ox,

B) Jw,v,w)=|1 y, 1i0DJwwv,w=\y, », ¥,
1 1 z z, z, z,

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

a) yrosl, OTCUMUTBHIBAEMBIH OT IOJIOXKUTEIBHOTO Ha- z
npasieHus ocu OX IPOTUB YaCOBOW CTPEIKH; M
0) paccTossHHE OT Hayajga KOOPJIWHAT TO MPOSKIIMH
Touku M Ha miockocts Oxy ;

B) pacCTOSHHE OT Havajla KOOPJIWHAT JI0 TOYKU M ;

f’ {—-I-
r) paccrosaue MM'. \l/" '
x o~ M

B nunmaapudeckoi cuctemMe KOopJauHaT TPOWHOM HHTErpal mpeodpa3yercs K BUAY:

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

6) [[[ £y, 2)aV = [[[ fpcosp. psing. 2)p dpdepd: ;
v y*

B) J.J.J.f(x, v,z)dV :j”f(COS(p, sin@, z)p dpdpdz ;
14 y*

r) j”f(x, v, z)dV = I”f(pcosgp, psing, z)dpdgodz )
14 v




10.

1.

12.

Ecnu V' — npoussosibHas NpocTpaHCcTBEHHAsE 00J1aCTh, TO 00BEM Tella, 3aHMMAIOIIETO 3Ty 00-
J1acTh, PaBEH:

a) v= ”J.dxdydz; 0) v= j”f(x, A Z)dxdydz ;
v v

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

O6vemM V' KpHBOJNMHEHHOTO IIWJIMHIPA, OrPAHHMYEHHOTO CBEPXY IOBEPXHOCTHIO
z= f(x,y)>0, cHU3Y TUIOCKOCTbIO z =0 M ¢ OOKOBBIX CTOPOH HWJIMHAPUYECKOHN MOBEPX-
HOCTbIO, 00pa3yrolue KOTOpoil mapauieabHbl ocu Oz , a HAMPABISAIOWIEH CIIYKUT KOHTYp 00-
nactu G, BEIUUCIISAETCS 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 Hp?IMoyFOJIBIfI;HX KOOpJAMHAT B c(hepUyecKHe paBeH:
a) rsind; 6)p;
B) 72 cos0; r)sin 6.

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

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

0) x =rcos@siné, y=rsingsinf, z=z;

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

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

a) x* +y* =R*;

6) z° =x" +y*;

B) z=x"+y?;

r) x>+ +z2 =R%.

[To pe3ynbraTaM TECTUPOBAHUSI BHICTABIISIETCS:

— 4 Gania, eciiy MPaBUIIBLHO BBITIONHEHO He MeHee 90% 3a1aHuid.
— 3 Gaia, eciii IPaBUILHO BBITIOJIHEHO HE MeHee 75% 3a1aHuif,
— 2 0a, eciii IPaBHILHO BBITIOJIHEHO HEe MeHee 50% 3amanmii

Tect « KpuBoJIMHeliHbIE M MOBEPXHOCTHbIE HHTETPAJIbI»

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

WuterpanbHoit cymMmmoit oT GyHKUMU z = f(x, y)BOOJIb KpUBOH AB, COOTBETCTBYIOIIEH
BBIOOpPY TOYEK (X;, y;) , HA3BIBAETCS CyMMa

)Y S 1) 6) S f(x, AL
i=1 i=l1

B) if(xiﬂ VAL r) iAlz’ .
i=l1 i=1

KpuBoauHEHHBIM HHTETPAJIOM BTOPOTrO poja OT GyHKUui P(x, y) IO KOOPAMHATE X BIIOJb



7.

KpuBON L Ha3pIBaeTcs

lim P(M;)Ax; ; li P(M)Ay;;
a) ﬂl{)l’(l) ( 1) xl’ 6) AILI(I)Z ( 1) yl’
li P(M)Ax; ; 1 A
B)llg(l); (M))Ax; ; r)ﬁlg(l)z X,
Bri6epute o01muii KpUBOIMHEHHBIM HHTETPAJI BTOPOTO pojaa
a) [ P(x, y)dx +Q(x, y)dy; 6) [P(x, y)dx;
AB AB
B) [(f(x.)+g(x.y)dl; r) £yl
AB AB
BriOepure KpUBONIMHEHHBII UHTETpa 1O IJIHHE AyTHU:
a) [P(x, y)dx +Q(x, y)dy; 6) [P(x,y)dx;
AB AB
B) [(f(x,)+g(x,y))dl; r) [ fGeydl.
AB AB

x = x(1),
y=y(1),

JUTS. KpUBOJIMHEWHOTO MHTETpajia IepBOTO po/jia CripaBeaanBa GopMmya:

B
a) [ el = [ fle, yWIKOF + [ )F de

Ecnu xpuBas L 3agaHa mapaMeTpUYeCKUMH ypaBHEHUSMU { rne a<t<f, 10

B
6) [ £yl = [ flx(0), yOWx'0) + y'(©) dr ;
L a

B
8) [ £Gedl = [ £l yoOWFOF + [/ oF at

B
r) [ fGpydl = [ flx@), y0)] dt
L a

Ecnu xpuBas L 3amaHa B MOJSIPHBIX KOOPAMHATAX ypaBHEHUEM p = p(@) ((p1 <p< (/)2),
TO JUIsSt KpHBonHHeﬁHoro MHTErpasa nepBoro poja crpaseiuba Gpopmysa

) j f(x,)dl = j flpcosg, psinglde;
(%]

6) jf(x vy = Hp +(p'V do:
(%]

B) j f(x,y)dl = j SO NP+ (') do;

r) J S(x,p)dl = j flpcosg, psinglp* +(p') do.
(%]
Ilo onpeneneHno NOBEpXHOCTHBINM UHTETpall 1-ro poja paBeH

) [[ /ey, 2)dS = lim > £(£.7,.)AS,
(5) =

6) [[ f(x.y.2)S =lim > f(£.7,.v)AS,
(8) =



) [ /(e y ) =lim > £(&7,0v)Ax,
(5) i

T) X, 9,z dS:limwASl..
(Isf)f (v, 2)dS =lim 3.
8.  YkaxuTe BEpHOE PaBEHCTBO

) [[ £, 208 = [[ £ 3 2e N1+ 207 (v 0) + 2,7 (v, p)dxdy

(8)

0) [[/(x.y,2)s = ﬂf(x,y,z(x,wwl + 2,06, 0) + 2, (x, y)dxdy

($)

B) [[ /ey, 28 = [[ £ (63,200 N1+ 27 (o 3) + 2, (6, )y

(8) (8)
D) [0 p.28 = [[ (v, 2 W1+ 220 0) + 2 (e, )y
(8) (8)

9 V3MeHUTCS 1 3HaK MOBEPXHOCTHOTO MHTErpaja MEpBOTO poJa MpU BHIOOpE OpUEHTAIMU
IIOBEPXHOCTU

10 VYkaxurte mpaBUIbHYIO (HOpPMYITy, YCTAaHABIMBAIOUIYIO CBSA3b MOBEPXHOCTHBIX WHTETPAJIOB
IIEPBOTO ¥ BTOPOIO poJa:

a) j Pcosadydz + Qcos Bdzdx + R cos ydxdy = ”(P+ O+R)dS

) ()

6) j j Pdydz+ Qdzdx+ Rdxdy = j j (Pcosa +Qcos B+ Rcosy )dS
(S (S

B) -[dedz + Qdzdx + Rdxdy = ”(Pcosa +Qcos ff+ Rcos 7)dS
() ()

T) ”dedz + Qdzdx + Rdxdy = ”_[(Pcosa +Qcosf+R cosy)dV
(5) )
11 ®opmyna Octporpaackoro-I'aycca ycTaHaBIMBaeT CBS3b
a) MEX/y OBEPXHOCTHBIM MHTEIPaJIOM IO 3aMKHYTOH MTOBEPXHOCTHU U TPOMHBIM MHTErpa-
JIOM TIO IPOCTPAHCTBEHHON 00JIaCTH, OTPaHUYEHHON 3TOH MOBEPXHOCTHIO;
0) Mexxay KpUBOJIMHEHHBIM U JBOWHBIM HHTETPAJIOM;
B) MEX]ly KPUBOJIMHENHBIMU UHTETPAJIAMH IIEPBOTO U BTOPOIO POJA;
I') MEXIy IOBEPXHOCTHBIM M KPUBOJIMHEHHBIM HHTETPAJIOM.

12, Ecnum xpuBas L 3anaHa ypaBHEHHEM ) = %x3 , To nuddepenman 1yru paBeH

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

r) dl =~1-4x* dx.

Ilo pe3ynomamam mecmupoganusi 8blCMasasemcsi.
— 4 Ganna, eciii MPaBWJILHO BHITIOJIHEHO HE MeHee 90% 3amaHuii.
— 3 Gayna, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;
— 2 Gaia, eciid MpaBUIILHO BBITIOJHEHO He MeHee 50% 3amanuit



TecT «IJ1€eMeHThI BCKTOPHOI'0 aHAJIU3a»

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

1.

Ecin BeKTOp-(GyHKIHMS 7(f) MOXKET OBITh TIpejcTaBieHa B Buje #(1) = x(¢)i + y(1)] + z(t)lg ,
10 X(¢), y(t), z(t)— 21O

a) pyHKIMH, CyMMa KOTOPBIX paBHA BEKTOP-PYHKIUH 7(f);

0) QyHKIIMU, KOTOPBIE ABJISAIOTCS KOOPAHMHATAMHU BEKTOP-QYHKIUU 7(1);

B) 0a3uc 1eKapTOBOW CUCTEMBI KOOPIWHAT;
r) GYHKIHMH, ONIPEEIISIONINE HAallpaBIeHUEe BEKTOP-PyHKIUH 7(7).

Eciu BekTOp-GyHKIMS 7(¢) MOKET ObITh mpecTaBieHa B Bune 7 (1) = x(¢)i + y(t)] + z(l)lg ,
107, j,k—53T0

a) KOOpJAWHATHI BEKTOP-QyHKUIUU F(1);

0) BEKTOpHI, CyMMa KOTOPBIX paBHa BEKTOP-PYHKIUU 7 (1) ;

B) 0a3HCHBIE BEKTOPHI IEKAPTOBON CUCTEMBI KOOPAUHAT;

T') BEKTOPBI, CKATSIPHOE MPOU3BEICHIE KOTOPHIX PABHO BEKTOP-QyHKIUU 7 (1).

Ecmt a=ai+fj+yk u F(t)=x(0)i +y(t)j+z()k , To cooTHOMmEHHE 1im|17(t) - c7| =0

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

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

t—t,
B) lim x(¢) = &, lim y(t) = B%, limz(¢t) = y*;
t—t, t—t, =1
) lima=x(), lim g=y(t), limy=z(¢).
11, t—t, =1

Kaxkas u3 maHHbIX QYHKIIUA He SBISETCS CKAISPHOM:
A u=x+y+z; 0) u=10;

B) U=xy+x—xz; r)i=2i.
Kakas u3 naHHbIX (yHKIUIT He OIpeessieT BEKTOPHOE 1oJIe
a)i=i+)+k; ) u=x+y+z;
B)ﬁ:xf+y]+zl€; Ni=3;.
BekropHoe none ;(M )= Pi+ Q; + Rk nassisaeTes MOTEHLIMATIbHBIM, €CIIU
a) pyakuun P, O, R HENpepbhIBHBL;
0) dbyukuuu P, Q, R nuddepeHunpyemsr;
B) cymiecTByeT Gynkuus F(x, y, z), Takas uto P=F/, O=F), R=F];
r) cymecTsyeT hyHkuus F(x, y, z), Takas uto £, + F) + F/=P+Q+R.
Vkaxute rpaiueHT QyHKUuU u = F (M)
a) gmdu:{Fx',Fy',Fz'}; 0) graduz{Fx'+Fy'+Fz'};
B) gradu:{Fx'-Fy'-FZ'}; r) grad u = {x, y, z}.

®opmyna Octporpaackoro-I'aycca B BEKTOpHOI hopme MMeeT BUIL:
a) [[[(a,i)dv = [[diva()ds 0) [[[diva(a)av = [[( gradu, ii)ds;
v s 4 s



B) mdzva(M)dv_jj 7)ds ; n) [[[divaMydy = [[axiids.
14 S

9  JluBepreHuuein BEKTOPHOIO MO a(M )= Pi+ Q)+ Rk Ha3bIBaeTcs CKaJsipHas QyHKIHS,
olnpezesnseMasl paBeHCTBOM

a) din-aP+aQ+aR 0) diva_a—P+aQ+6R
ox Ox Ox ox Oy Oz
B) diva—a—P-a—Q-a—R, T) diva = P? 6_Q aRl?
ox Oy 0Oz Ox oy oz
10, JMBepreHus BEKTOPHOTO MO d = x°i — yzj + zk paBHa
a) divd =2xi—zj+k ; 6) divi =2x—z +1;
B) divd = 2xi — yzj + ZE; r) diva=2x—yz+z.

11.  Tlotokom BeKTOpHOTrO moJisi d(M )uepe3 MOBEPXHOCTh S B HANpaBIEHUH BEKTOPA 7 HA3bIBA-
€TCA MOBEPXHOCTHBIN HHTErpal

a) 11 = [[[ (@, i)ds; 6) 11 = [[(a. )ds
B) 11 = [[(a+7i)ds r) 11 =([axiids.

12.  TloBepXHOCTBIO YPOBHS CKaJsIPHOTO TOJs, 3aaHHOTO (QyHKIHMEH u(x, y, z), Ha3pIBaeTCs
reOMETPHUUECKOE MECTO TOYEK ITOJISI, B KOTOPBIX
a) (yHKIMS HENPEpHIBHA,
0) GyHKIMS OTpaHUYEHA;
B) QYHKIIHMS IPUHUMAET IMOCTOSTHHOE 3HAYEHUE;
) QyHKIHS UMEET IKCTPEMYM.

[To pe3ynbTraram TeCTUPOBAHUS BBICTABIISIETCS:
— 4 Ganna, eciii MPaBWJILHO BHITIOJIHEHO HE MeHee 90% 3amaHuii.
— 3 Oauia, eciii IPaBUIIBLHO BBITIOJIHEHO HE MeHee 75% 3aaHuif,
— 2 0a, eciii IPaBHIILHO BBITIOJIHEHO HEe MeHee 50% 3amanmii

Tect «Uucaosbie psiabl. [IpU3HAKH CXOAMMOCTH MOJIOKUTEIbHBIX PATOB)

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

( 1)n+l

1.  Yxkasare mid psga z YaCTUYHYIO CYMMY:

n
a) Sn:1+l+l+L+...+L2; 0) Snzl—l—l—i—...—iz;
4 9 16 n 9 16 n
n+l n+l
B) S, = _l+l_i +( 1)2 ; r) S, = —l+l—i ( 1)2 +..
4 9 16 n 4 9 16 n

o0
2. Ilycte {Sn} — TIOCJIEIOBATEIIbHOCTh YACTUYHBIX CYMM Psia Zan . Ps1 Ha3pIBaeTcs pacxoms-
n=1

muMcCs, €CJIN

a) lim S, =0;0) th =1;B) th =S;r)limS, =o0.

n—>0 n—>x0



10.

Yucno S Ha3bIBaeTCS CYMMOW YHCIIOBOTO psijia Zan , €CIIN
n=1

a) M0CJIE0BATEIbHOCTD YACTUUHBIX CYMM {Sn} JAHHOTO Psiia CXOAUTCS K S ;
0) kaxJas 4yacTU4Has cyMMa S, JaHHOTO psijia paBHa S ;
B) Pe3yIbTaTOM CI0KEHHs BCEX YaCTUUHBIX CyMM S, psia sBJseTca 4ucio S ;

T) cyMMa 4JIeHOB psifia @, +d, +...+ a, paBHa S .

BriGepete BepHYIO GOPMYITHPOBKY HEOOXOIUMOTO YCIOBHSI CXOAUMOCTH PsIa:
a) mpeaen o0IIero WIeHa CXOSIIETr0ocs psia He PaBeH HYIIO;
0) mpenen o0IIero YjaeHa psija paBeH HYIIO;
B) mpeeln oOIIero ieHa CXOIAIIerocs psiaa paBeH HYIIO;
T) mpejen O0IIeTo WieHa PacXoAIIErocs psaa paBeH HYIIIO.

Psan, cocraBieHHBI M3 YIEHOB T'€OMETPUYECKON INPOrPECCHUU Z:aq“1 CO 3HaMEHaTeIeM
n=1

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

VYKaxuTe YuCIOBOM Psl, He SIBJSIONIUNACS CXOIAIIUMCS

o0 l ) wL. o0
a),;nf DIk DI ALY

Psint Z o HCO6XO,I[I/IMO HCCIIEI0BATh HA CXOIMMOCTB TI0

a) BTOPOMY IIPU3HAKY CPaBHEHHS;
0) npusHaky Jlamambepa;

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

IycTs s panos » a, (A) u Y b, (B) BbIIOIHAETCA HEPABEHCTBO a, <b, (n=1,2,...).
n=1 n=1
Tornma
a) U3 CXOIMMOCTH psia (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 PACXOATCS OJHOBPEMEHHO.

Jlnsi mpuMeHeHus paJuKalibHOro npu3Haka Kommwm s pﬂz[az a, HeoOXOAUMO BBIYHUCIIUTH

n=1

npeen
a) c=lima,; 6)c—11m" a, B) ¢ = lim 2241 ; r)c=1lim,/ a,
n—»o0 n—o a n—0
|
Psn Z—
n=17

a) CXOJIUTCS;

0) pacxoauTcs;

B) HE SIBJISICTCS YHCIIOBBIM;

') HEBO3MOXKHO YCTaHOBUTH CXOJIMMOCTh UJIU PACXOJUMOCTh pPsilia.



o0 o0
11. Ilycts psn Za” cxomuTes U ero cymma pasna S. Torna psag ca, +ca, +...4+ca, +...= ann
n=l1

n=1
UMEET CYMMY, PaBHYIO
a) S; 0) c+S; B) c-S; r) S°.

12. Ilycts psn Zan TaKoi, uto a, = f(n), rae f(x)— byHkuus, onpeneneHHas mpux >1. To-

n=1

r7a 175l IPUMEHEHHUs] MHTEerpajbHOro pru3Haka Ko Heo6xoammo
1

a) BBIYUCIIUTH OIIPEAEICHHBIA HHTETpall _f f(x)dx;
0
0) HaliTH HeoNpeIeIeHHbII HHTerpa J f(x)dx;
+00
B) HCCIIEZIOBATEh Ha CXOJIMMOCTh HECOOCTBEHHBII HHTErpaj f f(x)dx
1

+00

T') HCCIIEIOBATENh HA CXOAMMOCTh HECOOCTBEHHBIN MHTErpall j f(x)dx.
—o0

[To pe3ynbTatam TeCTUPOBAHUSI BBICTABIISIETCS:
— 4 Ganna, eciii MPaBWILHO BHITIOJHEHO HE MeHee 90% 3amaHuii.
— 3 Gauta, eciiy IPaBUIILHO BBITIOJIHEHO HE MeHee 75% 3a1aHuif,
— 2 0a, eciii IpaBHIILHO BBITIOJIHEHO HEe MeHee 50% 3amanmii

Tect «3Hakouepenywmmecs psiabl. CTeneHHbIe PAIAbD)

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

1. V3 npeanoeHHbIX PAI0B BbIOEpPUTE 3HAKOUEPEAYIOIIMUACS:
= /4 > V4
a) Y (- tg—; 0) ) tg—;
nZ:l( )" g 21 G
> _ /4 = V4
B) > (-)""ig—; r) ) (-Dig—.
nzzl 4n nZ:1 4n
2. Psagom neOHHMIIEBCKOTO THIIA HA3BIBAETCS 3HAKOUEPEMYIOIIUUCS P, yIOBICTBOPSIOMINI
YCJIOBHSIM:
a)a,>a,, (n=1,23,..);
0) lima, =0;

n—» 0

B)a,>a,,, (n=123,.)4lma,=0;
n— 0

r)a,<a,, (n=1,23,..)u lima,#0.
n—»

3.  Uto0Bl ycTaHOBUTH aOCONIIOTHYIO WIIM YCIOBHYIO CXOJMMOCTh 3HAKOUEPEIyIOIIEerocs psaa

%
> (-1)"a, HEOOXOMMUMO
n=1"a) HANTH Tpees OOIIeTo YWieHa psa;
0) IpUMEHHTD K JaHHOMY psiy Teopemy JlelOHuma;
B) UCCIIEIOBATh HA CXOJMMOCTH PsiJl, COCTaBICHHBIN U3 a0COMIOTHBIX BETHMYHH YICHOB
JAHHOTO PSAa;
T') HAUTH CyMMY psijia.

4.  3HaKoNepeMEHHbIN Psil HA3bIBAETCS YCIOBHO CXOSALIUMCS, €CITH



10.

11.

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

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

B) €CIIM JAHHBIN PSIJI CXOIUTCS, a Psi/i, COCTABICHHBIN U3 a0CONIOTHBIX BEIHYUH 4Ylie-
HOB JJAHHOTO Ps/Ia, MOKET OBITh KaK CXOSIIMMCS, TaK U PACXOSAIIIMCS;

T') €ClIi JaHHBIN psAJl pacXOIUTCSI.

0
Psn z (_ SIBJISIETCS
n=l1
a) aOCOIOTHO CXOSAITUMCSI; 0) YCJIOBHO CXOJISIIIIMMCS;
B) PACXOMISIINMCS; ') HEBO3MOXXHO OTIPEICITUTh

O6macTh CXOMMMOCTH (PYHKITMOHAIBHOTO Psifia BKIFOYACT B CeOsl 3SHAUCHHUSITIEPEMEHHOM X,

o0
TIPH KOTOPBIX Pl Y 1, (X)
n=1
a) SIBJISIETCS] 3HAKOUEPEIYIOIIUMCS; 0) sBNsIETCS 3HAKONIEPEMEHHBIM;
B) PaCXOIUTCS; ') CXOAUTCS.

YactuyHol cyMMO# () yHKITMOHATILHOTO p;I):[aZx” SIBIIIETCSA

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

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

CTeneHHBIM PAAOM ABJIACTCA psAO:

© 3n+1
; 6 3enx n.,
d mx
T COS———.
2 Z 1)' ) nZ::‘) 3
Pazu/lyc CXOJIUMOCTH CTENEHHOro psina R paseH:
a) R = lim |Z2=1]; 0)
n—»o an 111'1’1
n—o0
B) R =lim n ; NR=——
n—ola, | lim
n—»w

Ecmm  ¢ynxkums  f(x) wa wunTepBane (—R,R) pa3maraeTcss B CTECICHHOH s
f(x)=ay, +ax+a,x*+a;x” +..., T0 oHa muPQepeHIpyeMa Ha STOM HHTEpBAlE U €€
npousBojHas f'(x)paBHa

a) f'(x)=2a,x +3a;x> +...; 6) f'(x)=a, +2a,x +3ax* +...;
3
B) f'(x):aox+%+%+...; r)f'(x)=a1+a2x+a3x2+....

Teopema AGers yTBEpKIAeT: €CIH Pl Y a,y" PACXOAMTCS IPH Y =C, TO OH PACXOIHTCS,
n=0
BO BCEX TOUKAX, PACIIONOKEHHBIX HA MHOKECTBE

6) {d}:

r)(—0; —c)U (¢; + ).

B) (—0; -




12.

NurepBan (—R, R) Ha3pIBacTCs MHTEPBAIOM CXOIUMOCTH CTEIICHHOTO P, €CIH
a) psix aOCOIOTHO CXOAUTCS npn| y| < R u pacxoaurcs npu | y| >R;
0)psat aOCOIFOTHO CXOIUTCS an| y| > R ¥ pacxoauTcs pu | y| <R;

B) psi aOCONFOTHO CXOIUTCS TIPH | y| < R ,npu | y| > R psit MOKET KaK CXOJIUTCS, TaK U
pacxoaurcs;
T) pAIl PaCXOIUTCS TIPH | y| <R.

[To pe3ynbraTaM TECTUPOBAHUSI BHICTABIISIETCS:

— 4 Gana, eciiy IPaBUIIBLHO BBITIONHEHO He MeHee 90% 3amaHuid.
— 3 Gayna, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanmuii;
— 2 6a, eciii MpaBUIILHO BBITIOJIHEHO He MeHee 50% 3amanuit

Tecr «Pa3znoxkenne PyHKIUH B cTeneHHOH psad. Paabl @ypbe»

Tect cocrout u3 9 BonpocoB. BpeMmst BeinmosiHeHUs 15 MUHYT.
[Ipumep BapuaHTa TecTa:

1.

2.

Koadpdunmentsr Makinopena uist pyHkmun f(x) ©IMEeT BHI:

(n)
a) an:w, n=0,1,2,...; 0) an:&, n=0,1,2,...;
n n!
(n)
B) a,=f"(0), n=0,1,2,...; r)an=—f '(O), n=0,1,2,....
n!
Psin Maknopena anst pynkuuu In(l + x) umeer Bua:
a) X+ X+ X o +x" .
2 3 n
0) x+x—+x—+...+—+...;
2 3 n
2 3 n
x° x a1 X
B) Xx——+——...+ (=) —+..;
) >3 =1 ”
305 7 2n+1
r) x——+x——x—+...+(—1)”x—+....
357 2n+1)!
x3 5 7 2n+1
Pian x——+——"—+...+(=1)'——+... aBnsgercs psagoM MakjiopeHa ajs KIIMH
3 s D i, P P by
a) y=sinx; 0) y=cosx; B) y=e"; r) y=(I1+x)*.

UsieHaMU TPUTOHOMETPUIECKOTO Psijia SIBJISIOTCS (PYHKITHH:
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, ..., cosux + sinnx,...;
r)1/2, cosx, sin x, cos2x, sin2x, ..., COSnx, sinnx,... .

Koadpuuuent @ypre a; 11t QyHKuu f(x), ONpeeneHHON 1 HHTETPUYyEeMOM Ha OTpe3Ke

[— T ﬂ'] , BBIUUCIIETCS 110 popmyie:

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

-



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

6. Oynkuus F(x), ompeneneHHas Ha BCEW YMCIOBOM NMPAMOM U MepHoAnYecKas C MEPHOAOM
27 , Ha3bIBACTCA NMEPUOINIECKUM NPOJ0IDKeHHEM GyHKIUU f(x), ecau
a) Ha OTpe3Ke [— T 72'] BBITIOJTHSETCS paBeHCTBO F(x) = f(X);
0) paBeHCTBO F'(x) = f(x) BBINOJIHSAETCS BHE OTpE3Ka [— T 72'];
B)paBeHCTBO F'(x)= f(x) BBIOTHSETCS B TOYKAX + 7 ;
') paBeHCTBO F'(x) = f(x) BBINONHSAETCS HA BCEH YHCIOBOI OCH.
7. Psang @ypwe 11 HeueTHON QyHKINUU
a) COJICPXKUT U CUHYCHI U KOCHUHYCBI;
0) COIEepPKUT TOIBKO CUHYCHI;

B) COZIEPKUT TOJIBKO KOCUHYCBI;
') paB€H KOHCTAaHTE.

8.  Panm ®ypoe nist pynkuun f(x), OnpeneneHHoN Ha OTpe3Ke [— l;1 ] MMEET BUJ:

a) G Z(an cos% +b, sin%); 0) o Z(an coszmlx + b, sinsmlx);
n=1 n=1

B) o > (a, cosxlx + b, sinrlx); r)@ +> (a, cos@ +b, sin?) :
n=1 n=l

-3, —7<x<0,
9. Boruucnuts ko3 unuent @ypoe a; g pyHkuun f(x) =
I, O<x<r.

ITo pe3ynbTaram TeCTUPOBAHUS BBICTABIISIETCS:
— 4 Ganna, eciii MPaBWJILHO BHITIOJHEHO HE MeHee 90% 3amaHuii.
— 3 Gaya, eciii MpaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;
— 2 0a, eciii IPaBHIILHO BBITIOJIHEHO HEe MeHee 50% 3amanmii

Tect « KoMmiekcHbIE YHCJIa)»

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

1. VYxaxwure popmyiy sl HAXOKAESHUS MOAYJISE KOMIUIEKCHOTO YUCIA W = U + Vi
a) |w|=u2+v2; 0) |W|=VU+V;
B) |w|=\/u2+v2; T) |w|=u+v.

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

3. Ilycts KOMIUIEKCHOMY 4uCly z = a + bi cootBercTByer Touka M (a, b). Torna argz— 310

—_

a) yroi Mexay BeKTopoM OM ¥ MOJIOKUTEILHBIM HampasiieHueMm ocu Ox ;

—_—

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

—_—

B) AnuHa BekTopa OM ;

I') JJIMHA MPOeKLIUHU BekTopa OM Ha ock Ox.



4.

BriGepure nokaszarenbHyro popMy 3amucy KOMIIEKCHOTO YUCIIa:

a) z=¢"; 6) z=pe'?;
B) z=pe'; r) z=pe’.
5. Ecnum ans KOMIUIEKCHOTO yucha Z ObUIM HailieHbl |z| =2 nargz = i , TO TPUTOHOMETPHU-
yeckas (hopMma 3almcy 3TOTO YUCIIa UIMEET BHI:
a) z= 2(cosE - isinzj ; 0) z= 2(cosz - sinzj ;
4 4 4 4
B) z= Z(Sinz - icoszj ; r)yz= 2(cosE + isinz] .
4 4 4 4
6.  JIist KOMIUIEKCHOTO YHCla z = —2i
a) argz=0; 0) argz:%; B) argz =7 ; T) argz=3—7[.
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, — mo6wIe Ynca.
8.

[TycTh KOMIUIGKCHBIC YHCIAa z, H Zz, 3aJaHbl B MOKa3aTenbHOH (opme:z, = pe'?,
_ ip,
z, = p,e”? . Toraa
— ip1-¢y . — (o +p2) .
a) zi-z; = ppye 0) zi -z, =(p +p)re ™

9
- LN - i@ +p2)
B) z;- 2, =(p + pr)e ™ 2 T) z-zy = pppe T

9. Ilpum mobom n =2 umeer mecto popmyna Myaspa:

a) z" = p(cosnp+isinng); 0) z" = p"(cosp+ising);
B) z" = p"(cosnp+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.
IIponsBeneHne KOMIUIEKCHBIX uncel z, =4—i U z, =3-7i

a) 5-30i; 6) 5-26i; B) 19-30i;

12.  Pemmre ypaBHenne x> +4=0.

1.

paBHO

r) 19-26i.

IIo pe3yibTaTaM TCCTUPOBAHUA BBICTABIIACTCA:

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

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



[Ipumep BapuaHTa Tecra:

1. 0 -OKPECTHOCTBIO TOUKH Z, HA3LIBAETCS
a) MHO>KECTBO BCEX TOYEK Kpyra (0e3 OKpYXKHOCTH) C LIEHTPOM z, M IPOH3BOJIBHBIM
paauycom p;
0) MHOXECTBO BCEX TOYEK, JISKAIUX Ha MPAMOMH, MPOXOIAILEH Yepe3 TOUKy z, , ¥ Ha-
XOOAIUXCA Ha paCCTOAHUA O OT 3TOU TOYKH,
B) MHOKECTBO BCEX KOMIUIEKCHBIX UHCEIN, Y KOTOPBIX JIEHCTBUTENIbHAS YacTh paBHa L,
a MHUMasd z,;
') MHOKECTBO BCEX KOMIIJIEKCHBIX YHCEI, Y KOTOPBIX ACHCTBUTENbHAS YaCTh PaBHA z,

a MHUMas O .

2. Ecmu 3amana dynkiust w= f(z),rne z=x+iy 1 w=u+1iv, TO
a) f(2)=u(x, y)+v(x, »); 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).
3. GOynkuusa f(z) =u(x, y)+iv(x, y) Ha3bIBaeTCsA HENPEPBHIBHOM B TOUKE z, = (X, ¥, ), €CIH
a) lim £(2)=£(0); 6) lim f(z) = f(z)):
z=2z z
B) lim f(2)=0; D) lim £(2) = £(z,).-
z—z z=2
4. Ecin f(z2) = e** cos3y —ie** sin3y, To MHIMOIT yacTbio (GyHKIMH £ (2) BISCTCS
a) Im f(z) = e** cos3y; 6) Im f'(z) = —ie**sin3y ;
B) Im f(z) = —e**sin3y; r)Im f(z) = e**sin3y .
5. Tlnst pysKuun f(2) = iz* AeficTBUTENBHOI 9aCThIO SBISICTCS (YHKIIHS:
a) u(x, y) =—2xy; 6) u(x, y)=x"+*;
B) u(x, y)=2xy; nu(x, y)=x—y*.
6. OyHKIUSA COSZ MOXKET ObITh IPECTABICHA B BUJIE:
a) cosz:i; 0) COSZZi;
2i 2
e”+e " e +e’
B) COSz=———} rycosz=———.
2i 2
7. Bri6epuTte BepHOE nipeacTaBinenue aist GyHKuu Ln z :
a) an:ln|z|+iargz; 0) an:1n|z|+(argz+27zk);
B) Lnz = iln|z| + (argz + 27k) ; r) Lnz= 1n|z| +i(argz +27k) .
8. Bri6epute BepHOE paBEHCTBO:
a) siniz =shz; 0) siniz =icosz;
B) siniz =ishz; r)siniz =cosz.
9. Vcenosusa Komm-Prumana uMeror Buma:
ou ov Ou Ov ou Ov Ou Ov

ox oy oy ox’ ox oy oy ox



10.

11.

12.

13.

14.

15.

16.

Ou _0v Ou_ 0v, ry ou _ov Ou _ 0v
ox 8y " oy o’ ox  ox’ 8y dy

BriGepuTe BepHOe paBeHCTBO:
a) (") =a’; 6) (chz) =—shz,

B) (cosz) =sinz; r) (thz) =
CrnpaBenniuBo cienyromiee nmpaBuio quddepeHupoBanus:

2) [1(2)-2()] = 1(2)-2(2);

6) [/(2)-g()] = 1'(2)-g'(2);

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

D) [f(2)-22)] = £1(2)- 2(2)+ f(2) - g'(2);

Huddepennman GpyHknuu f(z) B TOYKe ZpaBeH:
a) dw= f(z)-dz; 6) dw= f'(2);
B) dw= f(2)df (z); r)dw= f'(z)-dz.

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

a) lim E 6) lim M;
Az—0 Aw Az—0 Az

B) limK; r) lim=.
z—>0 z z—>0 W

Ecmu f(z) — onHo3HauHas (yHKUUsS, aHaIUTUYECKas B OJHOCBSI3HOM obmactu G u L,
L, — KyCOUHO-TJIaJKi€ KPHUBBIE, JISKAIUE B 3TOH 00JIaCTH M UMEIOLIME O0II1e Havauo 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 .

®opmyna Herotosa-JleiibHuIa /115 QyHKIH KOMILTEKCHOTO ZHepeMeHHOFO HMeeT BHIL:
) [ f(2)dz = 0(2) + (=) 6) | f(2)dz = D(2)-0(z):
B) ff(Z)dz=f(z)—f(zo); r)jf(z)dz=®(zo)—®(z)-

JIns KOMIUIEKCHOrO Yucia z = 34/3 —3i naiitn MOJYJIb U apTyMEHT.

[To pe3ynbraTaM TECTUPOBAHMSI BHICTABIISIETCS:

— 4 Gaia, eciiu IPaBUIIBLHO BBITIONHEHO He MeHee 90% 3amaHuid.
— 3 Gaia, eciii IPaBUILHO BBITIOJIHEHO HE MeHee 75% 3a1aHuif,

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

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



Ecmu0<r <R < o0, To kaxxaast GpyHkuus f(z), oAHO3HAYHAS U aHAIUTHYECKasi B KPYro-

BOM KOJIBLIC D:r<|z— ZO| <R , OTHO3HAYHO NPCACTABIACTCA B 3TOM KOJIBLC CXOAAIINUMCA

psiioM
2) f(2)= SCoz—2); 6) /()= 3.C\(z—2)";
B) (D)= Y (-2)"; D f(2)=3Coz—z)"

n=—o0 n=0

I'maBHas gacts psiga JlIopana umeer BUA:

9D C, 6) ¢
n=0 (Z - ZO) n=1 (Z - ZO)
o0 " o0 1
B) 3C(z—2)"; DYC,——.
n=1 n=1 (Z - ZO)
Pasnoxxenne ¢pyHkimu f(z) = cosl B OKPECTHOCTH TOYKH Z = 0 mMeeT BU/I:
z
1 R =t
a) cos—=1-—+—+...+(-1) +...;
z 21 4 (2n)!
0) coslzl—%+%+...+(—l)" 5 ! +..0;
z z°2! 74! z"(2n)!
1
B) COS— = T4 o ;
z z n Z
-+ —+...+(=] +..
20 4 (2n)!
20 4 . (2n
T) cos;=1— >+ -D (zz)

2i
Hns dpynkuun f(z) = e?*” 0co00i TOUKOHN SBISETCS

a) zy=1i; 0) z, =2i; B) zp=7; T)zy=-7.
Touka z, € D Ha3bIBaeTCs HyJeM aHAIUTUYECKOH B ob6mactu D dyHkuuu f(z), ecnu
a) f(z,)=0; 0) f(0)=0;

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

a) f(z0)=0, f(z)=0, f"(z)=0, ... [U(z)=0, [P (z)#0;

0) f(z0)=0, f'(z)=0, f"(z))=0, ..., [¥(z)=0, fP(z)=0;

B) f(20)#0, f(z)#0, f"(z)#0, ..., fE¥ V() =0, fF(z)=0;

1) f(z)#0, f'(z))#0, f"(z)#0, ..., fE V)20, fP(z5)%0.
OnpeenuTh TOPATOK HyIIst z, =0 st GyHkuuu f(z) =z —sinz.

Jlnst byrkimn f(z) = z2 (e —1) Touka z, = 0 ABIAETCA HYIEM

a) MepBOro MOPSIKA;



0) BTOPOTO TOPSIIIKA;
B) TPETHETO TOPSJIKA;
') 4ETBEPTOTO MOpsJIKa.
9. Touka z, € D Ha3bIBaeTCs 0COOOH, eciu
a) pyHKLUS aHATUTHYHA B TOUKE Z,;
0) pyHKIMs aHaTUTUYHA B 00s1aCTU D 33 UCKIIIOYEHHEM TOUKH Z, ;

B) (DyHKIIMS aHATMTHYHA B 00iacTu D U Ha ee TPaHMIIE;
) GYHKIMS aHAIIMTUYHA B TOUKE z, U HE aHAJIMTUYHA B OCTAJIbHBIX TOYKax D.

10.  M3omupoBanHas ocobast TOUKA z, Ha3bIBACTCS YCTPAHHUMON 0CO0O0M TOUKOH 1t (yHK-
muu f(z), ecmu
a) lim f(z)— KoHeYHOE YHCIIO; 6) lim f(z)=o;
z—z, zz
B) lim f(z) He cyiiecTByerT; r) lim f(z)=0;
zz zZ=229
11.  HM3omupoBanHas ocobast TOUKa z,, SABISETCA CYIIECTBEHHO 0COOOI TOUKOH st (HyHKIUM
f(z), ecmn

a) Bce Kod(phummeHTsl raaBHOM yacTH psaga JlopaHa HepaBHBI HYITIO;

0) Bce koa(hpuIMEHTHI T1aBHOM yacTu psaa Jlopana paBHbI HYIIIO;

B) IJ1aBHAs 4acTh psiaa JlopaHa comepKUT KOHEYHOE YHCIIO ClIaraeMbIX;

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

3
12. ®ynxnus pasnoxena B psan Jlopana: f(z)= % L +Z—Z 4 ... Vkaxure MIOPSIIOK
z’2! z4l 6! 8!
HOJIOCa:

a) k=1; 0) k=2, B) k=3; r) k=4.

13.  Ykaxute xapaktep 0co00il TOUuku s PyHKIIUU cosl :
z
a) ycTpaHuMasi ocobasi TOUKa; 0) mosroc kpaTHOCTH k =2
B) CYILIECTBEHHO 0C00ast TOUKa; T') IPOCTOM MOJIIOC.

14, Ilycts f(z)pasnoxeHa B psj Jlopana: f(z)= ZCn (z—2z,)" + ZCﬁn (z—z,)" . Bor-

n=0 n=1
4eToM QYHKIUH f(z) B TOUKE z, Ha3bIBACTCS
a)kodpdumuent C_;; 0)xodpdunuent C_, ;
B)kodppuuuenr C, ; r)ko3unuent 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—Z z—oZ
16. Ecmu Touka z, — Hynb kpaTHOCTH k (QyHKIMH f(z), TO z, — 3TO

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

T') IOJIFOC KPAaTHOCTH K .

[To pe3ynbraTaM TECTUPOBAHUSI BHICTABIISIETCS:



— 4 Gana, eciiy IPaBUIIBLHO BBITIONHEHO He MeHee 90% 3amaHuid.
— 3 Gayna, eciii MPaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;

Tect «OCHOBHBIC THIIBI YPABHEHHII MATEMATHYeCKOH (PUIUKI»

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

1.  duddepeHunanbHbIM YpaBHEHUEM C YACTHBIMH IPOM3BOIHBIMH HA3bIBAETCSl YPaBHEHHE, COJIEprKalliee

a) HEM3BECTHYIO (PYHKIMIO 1(X,, ..., X, ) ¥ HE3aBUCHMBIC IEDEMEHHBIE X, ..., X, ;
0) yacTHbIE MPOU3BOHBIC OT HEN3BECTHOMN (DYHKIIUH;
B) HEU3BECTHYIO (QYHKUMIO (X, ..., X, ), HE3aBUCUMBIE NEPEMEHHBIE X,,...,X, M 4YaCTHBIE
IPOM3BOIHBIE OT HEM3BECTHOM (YHKIINH;
I') YaCTHBIE IPOU3BO/IHBIE OT HEU3BECTHON (DYHKIIMK ¥ HE3aBUCHMBIE IEPEMEHHBIE X, ..., X, .
2. Boibepure oOmmii Bua aud@epeHnnanbHOro ypaBHEHHsST B YaCTHBIX MPOU3BOAHBIX BTOPOTO IO-
psaKa:
a) Fluy,ug,u,)=0; 0) F(x, y,usuy,u,)=0;
B) F(x7 yﬁ uxy? uxx’ uyy) = O; r) F(xa ya u’ ux) uy’ uxx’ u_xy’ uyy) = O'
3. PemenueM ypaBHEHHs C YACTHBIMU ITPOU3BOJIHBIMU Ha3bIBaeTCss QYHKIMA U(X,, ..., X, ), KOTOpas
a) IMEET YaCTHBIC TTPOU3BOAHBIC JTIOOOTO TTOPSIKA;
0) pu NOJICTAaHOBKE B YPAaBHEHHE BMECTO HEU3BECTHOM (DYHKIIMM U €€ YaCTHBIX MMPOU3BO/I-
HBIX, 00paIaeT 3TO ypaBHEHUE B TOKIECTBO;
B) IIPH MO/ICTAHOBKE B ypaBHEHNE BMECTO HEM3BECTHON (PYHKIIMHU U €€ YACTHBIX MPOU3BO/I-
HBIX, I03BOJISIET MPOMHTETPUPOBATh YPABHEHUE;
') COAEPKUT KOHCTAHTBHI.
4 2 ou 2 ou
st pemenus nuddepeHnnantbHOT0 YpaBHEHUS X o y ™ = X) HEOOXOIUMO PEIIUTh CUCTEMY
X
OOBIKHOBEHHBIX JH(PepeHIInanbHbIX ypaBHEHUI:
dx dy du dx dy du
X xy X yoooxy
S . dx dy du
B) x“dx=-y"dy =xydu;r) ———=—.
Xy Xy
5 Vkaxute ypaBHEHHE TEIUIONMPOBOAHOCTH:
u  d%u ou o%u
a) Sr=4"" 6) =422
ot ox ot Ox
2 2
ou  Ou o’'u 0Ou
B) —+4—=0; —+—=0
o Ox ox~ O
6 U3 npuBeleHHBIX ypaBHEHUH BbIOEpHUTE ypaBHEeHUE Jlamiaca:
2
ou ou ou Ou
a) —+a’—=0; ) —+—==0;
t ox ot oOx
o*u  0’u o'u 5 0%u
ox~ Oy ot 1o
7  BonHOBOE ypaBHEHHUE, ONMCHIBAIOILEE MTOTIEPEUHbIe KOJICOaHUsI CTPYHBI UMEET BUJI:
2 2
o*u [ 0*u 0*u d’u ou ,0u
a) —=a 2 RIS E 0) —5=a_5;
ot ox~ oy oz ot ox



o*u *u 0'u *u 0% 'u

B) + + =f(x,yuu,u,); r) —=a|—+—~
ox? oyt oz’ Sy g ot o
*u 5 0%u .
8 Jlust BOJHOBOTO YpaBHCHHUA F =a F YKa)KUTE YCIIOBHE, 3aJIal0llee HayaabHbIH Mpoduis
t X
CTPYHBI:
a) u(0,1)=0; 0) u(x,0)=¢(x);
d
B) u(l,1)=0; Dl =p).

t=0

u 5 0%
Jns ypaBHEHUS TEIUIONPOBOJHOCTH o =a p) kpaesoe ycinoBue u(0, ) =y (¢) o3Ha4yaer
X

a) TeMIlepaTypa BO BCeX TOUKaX CTEP>KHS HEM3MEHHa U paBHa i/ (f) ;

0) B HauaJIbHBIA MOMEHT BPEMEH B PA3JIMYHBIX CEUEHUSIX CTEPKHS TeMIlepaTypa Ompesesis-

ercs pyHKIue w(t);

B) Ha BCEM MOBEPXHOCTU CTEP>KHS MOIEPKUBAETCS Temmieparypa /(1) ;
') Ha OJTHOM M3 KOHIIOB CTEPKHS B JIFOOOH MOMEHT BPEMEHHU MOAEPKUBAETCs TemrepaTtypa vy (¢) .
o%u N o%u N &’u
oyt 6zt

Tene, 3agada Jupuxie (mepBas KpaeBas 3a/1adya) 3aKIF0YaeTcsl B HaXOoXaeHuu GpyHkuuu u(x, y, z)

10.  JIna ypasuenus Jlammaca =(, ompeensIoNmero pacrpeaeacHue TeMIepaTypsl B

MIPH YCIIOBUH, YTO

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

0) 3aaHa TemrepaTrypa B KaXKI0i TOUKe Tela;

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

T) 3aJ1aHa TeMIepaTypa B KaXJI0i TOUKE Tella B Ha4aJbHbIi MOMEHT BPEMEHHU.

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

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

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

2

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

ITo pe3ynbTaram TeCTUPOBAHUS BBICTABIISIETCS:
— 4 Ganna, eciii MPaBWJILHO BHITIOJHEHO He MeHee 90% 3amaHuii.
— 3 Gaya, eciii MpaBUIILHO BBITIOJHEHO HE MeHee 75% 3amanuii;
— 2 0a, eciii IPaBHIILHO BBITIOJIHEHO HEe MeHee 50% 3amanmii

Tect «/IndPepennuanbubie ypaBHeHHS B YACTHBIX IPOU3BOHBIX BTOPOI0 MOPSIAKA, UX
KJIaccupuranms

Tect cocrout u3 12 Bonpocos. Bpems BoinosHeHUs 15 MUHYT.
[Ipumep BapuaHTa TecTa:
1. VYkaxuTe KAHOHMUYECKOE YpaBHEHUE eunepOoauiecko2o Tumna
o%u d%u

a) ooy :F(x,y,u,u;,u'y); 0) ay—zzF(x,y,u,u;,u'y);
2 2
B) 2—;‘}=F(x,y,u,u;,u’y); T) ZC—Z+Zy—Z:F(x,y,u,u;,u'y).

2 VkKaxxure KaHOHUYIECKOE YPaBHCHUC a/itunmudecKoco Tula



10.

11

12.

2 2
a) ;gy =F(xayauaux’uy) 6) 87=F(X,y,u,u;,u'y);
2 2
B) Z—;lZF(X,y,M,M;,M'y); )a—+ZT—F(x,y,u,u;,u’y).

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

a) u,+2u,, —3u,, +u, =0; 6) u,  +x° Uy, =y uyy+2u +3u), =0

B) u +2u,, +5u, +(u')2+(u')2=0' r) u, —au =0.
Js nmb(bepeHunanLHoro YPaBHEHHUS ayu, +2a15U,, + aylt,, + b, +by’, + cu = 0 ypasHenue
XapakTepUCTUK B muddepeHnranpHoi popme nMeeT BU/I:

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

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

[Mycte u =u(&,n), E=£&(x, v), n=n(x, y), TOrna NIpou3BOJHAS CJIOKHON (QYHKIIMH IO Mepe-
MEHHOM X BBIUUCISIETCA IO popMyIIe:

a) ux:ué"fx_'-u?].nx; 6) ux:ué"éx-’_un.ny;

B) U, =ty & +ug &5 r)u, =u-& +u-n,.

VYxaxure nuddepeHnnanbHoe ypaBHEHHE B YaCTHBIX TPOU3BOIHBIX BTOPOTO MOPSAIKA, KOTOPOE
He SBJISIeTCH JINHEHHBIM:

a) u,+2u,, —3u, +u. =0; 0) u, +x2u — yzuyy +2u, +3u, =0;
B) u +2u,, +5u, + (ul)? + (u'y)2 =0; r) u_—a u =0.

J1st ypaBHEHUMSI SJUIMNTUYECKOTO TUIIA YPABHEHUS XapaKTepI/ICTI/IK B IIPOMHTETPUPOBAHHOM BHU-
Jle UMEIOT BU:

a) (D(x,y)iW(x’y):CI,Z; 6) (D(x’y)zcl’ l//(x’y):CZ
B) ¢(x,y)iil//(x,y)=C1,2; F) go(x,y)=t//(x,y):C.

Ecmu nns  muddepenimanbHoro  ypaBHEHUS  dy g +2ap5U,, + Ayl + bty + by, +cu =0

CIIPaBEIIHBO ), — a,,d,, =0, TO 9TO ypaBHEHNUE

a) TeTUIONPOBOTHOCTH; 0) runepOOINIECKOTO TUTIA;
B) MapabOoIMYECKOro TUIA T') SJUIMIITUYECKOrO TUIA.

Onpenenute tun 1upHEpeHIHATBHOTO YPABHEHUA U +2u,,, + U, + F(x, y,u,u;,u'y) =0.

Eciu B nuddepeninmarsHoM ypaBHEHUH NPOU3BOAUTCSA 3aMeHa MepeMeHHbIX & =2x+3y,
n= x* — y?, To AIKOOUAH MPe0OPA3OBAHHS NMEET BUL:

2 2x| 3| 2 =2y
3 -2y 2x -2y 2x 3 [

3 3

a )
) 2x  2x

B)

Jlnst nuddepennmansHoro ypasuenus u, —2u,, +Su,, + F(x,y,u,u;,u,) =0 ypaBHeHue Xa-

PaKTEepUCTUK UMECT BUJ!
a) (dy)* —2dxdy +5(dx)* =0; 6) (dy)* +2dxdy +5(dx)* =0;
B) (dx)* —2dxdy +5(dy)* =0; r) (dx)* + 2dxdy +5(dy)* =0

Eciu ypaBHeHne XapaKTepUCTUK UMeET Ba uHTerpana x —y = C;, 2x+ y = C, , TO 171 npuBe-



neHus nuddepeHmanbHOro ypaBHEHUS K KAHOHUYECKOMY By HY»KHO BBECTH 3aMEHY:
a) g=x—y=C, n=2x+y-C;
0) S=x—y+C,,n=2x+y+C,;
B) S=x—y,n=2x+y;
Né=x+y,n=2x-y.

ITo pe3ynbTraram TeCTUPOBAHUS BBICTABIISIETCS:
— 4 Ganna, eciii MPaBWJILHO BHITIOJIHEHO He MeHee 90% 3amaHuii.
— 3 Gauta, ecii IPaBUIILHO BBITIOJIHEHO HE MeHee 75% 3a1aHuif,
— 2 0a, eciii IPaBIIILHO BBITIOJIHEHO HEe MeHee 50% 3amanmii

KonTpoabHas padora «J1eMeHThI JIMHEHHOH aJIredpbn»

KonTtponsHast pabota conepxut 4 3agaun. Bpems BeinonHeHus 45 MUHYT.
[Tpumep BapraHTa KOHTPOIBHOMN pabOTHI:

1 -2 -3 0
1. Haiitu panr maTpunbl 2 3 8 7
-1 1 1 -1
2. Hailitu npou3BeieHre MaTpull AuB:
-1 0
1 -1 4 2
A= 3 , B= o
2 0 -2 1 1 -3
3 -2

3. Pemuth cucteMy JMHEUHBIX ypaBHEHUH MeToJI0M ["aycca
le + X9 +3x3 = 9,
X1 —2x2 +Xg = —2,
3x1 +2x2 +2x3 =1.

3 5 =2
4. Haittu Mmatpuny A, obparayio matpune A=|1 -3 2
6 7 -3

[To pe3ynbraTaM BBINOTHEHUS KOHTPOJIHHON pabOTHI BBICTABIISETCS:

— 6 OamyoB, eciy BO BCEX YETHIPEX 3afayax XOJ PELICHUs BEPHBIH, MOITyYeHbl NMPaBHIbHbIC
OTBETHI;

— 5 0amoB, eciy MPaBUJIBHO PEIICHBI JIOObIE TPU M3 YETHIPEX 3a/la4, B OIHOW 3ajade JOIy-
IIEHBI TPYOBIC ONMTMOKY WJTU 3a/1a4a He pelleHa;

— 4 GanyoB, ecly MPaBUJIBHO PELICHbI JBE M3 YETHIPEX 3a7ay, B JABYX 3a/adyax JOMYIICHBI
rpyObie OIIMOKH WIM OHU HE PELICHBI.

KonTpouabnas padora «IIpeaensi. HenpepbiBHOCTB)»

KoHnTtponbHas pabota conepxut 5 3agad. Bpemst BeimogHeHus 45 MUHYT.
[Tpumep BapraHTa KOHTPOJIBHOM pabOTHI:
2x* —x-3

1. Beruucauts npeaen lim 3
x>-1 o x7 +1



. Ax+25-5
2. BBIYUCITUTE Mpeaent llmz—.
x>0 x7+2x

3. Beruucnuts npenen limM
x—0 arcsin3x

4. BeI9ucIuTh Tpeet limﬂ
20345 49

x—1, x>0
5. YcTaHOBUTH XapakTep TOYKHU PasphbiBa M MOCTPOUTH rpaduk QyHKIMH y =15 ’ <0 ’
x=, x<0.

ITo pe3yjibTaTaM BBIITIOJHCHUA KOHTpOJ’IBHOﬁ paGOTBI BBICTaBJIACTCA:

— 4 Gayuta, eciay BO BCEX ITATH 3a/1a4ax XOJl PEHICHUS] BEPHBIN, MMOJydeHBI TPaBUIIbHBIC OTBE-
TBI;

— 3 Oana, eciiy 4eThIpe 3a7a4 U3 MATU BBIOJIHEHBI IPABUIIBLHO, a B OJHOM 3a/1ade XOJ pele-
HUS BEpHBIN, HO €CTh TPYyObIe OMIMOKHU MM pEelIeHUe He 3aBEpPIICHO;

— 2 Oayuta, eciu TPH 33aJaud M3 ISATH BBITOJIHEHBI MPABWILHO, a OCTAJbHBIC JBE OO HE pe-
IICHBI, J'II/I60 pCeIICHUC HAYATO, HO HET NPOABWIKCHUA JIA JOCTUKCHHA pC3YyJIbTAaTa, J'II/I60 B
ATUX 3aJa4ax JOIMYIICHBI IPyObIe OITHOKH.

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

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

2

1. HaiiTu npon3BoHyro GpyHKIHN Y = 3 +3x? —4x’ +
x x

2. Haiitu o depenuman pynkuun y =2 - arctg3x :

3. Haiitit mpou3BOAHYIO (YHKITHH. y= 3V 3x' 4 2x—5+ '(x.f 2)%

o o 'tg T
4. Ucnonb3ys norapuMUIECKyr0 TPOU3BOIHYIO, HAUTH y =R,
5. HalitTu mIpOMEXYTKH BO3pacTaHUS M YOBIBAHUA, DKCTPEMYMBI, IIOCTPOUTHL TIpaduk KIUH
yr y , YMBI, yH
2 3
y=3x"-2-x".
6. Haiitu mpousBoanyto y'(x) s GyHKIMH, 33JaHHON apaMeTPHUIECKH:

z=e"t cost,y =et-cost.

[To pe3ynbraTam BBINOTHEHUS] KOHTPOJILHON pabOTHI BBICTABIISETCS:

— 6 OaioB, eciii BO BCEX IISCTH 3a7a4ax XOJl PEIICHHs] BEPHBIN, MMOTYYCHBI MPaBUIbHBIE OT-
BETHI,

— 5 0ayuIoB, e€ClH MATH 3314 U3 IIECTH BBITOJHEHBI TIPABUIIBHO, a B OJTHOW 3aJaue XOJ perie-
HUS BEPHBIN, HO €CTh TPYObIE OIMIMOKY MM pElIeHUe He 3aBEPIICHO;

— 4 Gamna, eciii 4eThIpe 3aJja4d W3 [IECTH BBIMOJHEHBI MTPABIIIBHO, 4 OCTANLHBIC JIBE JIN0O HE
peleHsl, 00 penieHne HayaTo, HO HEeT MPOJBWKCHUS ISl JOCTIDKEHHS pe3yibTaTa, JIn0o
B ATHX 3aJla4ax JOMYIIEHbI TPyObIe OMIUOKH.



KonTposbHas padora «AHTerpupoBanue pyHKIMH OHOM JeHCTBUTEIbHOI NepeMeHHOID)

KoHnTponbHas pabota conepxut 5 3amad. Bpemst BeimogHeHus 45 MUHYT.
[Tpumep BapraHTa KOHTPOJIBHOM pabOTHI:

4
1. BpraucauThs uHTETpa I 5\/; ——+2 |dx.
X

5
WIn x

X

2. Beuaucaurs I/IHTeraJIJ. dx .

3. BbIuucIUTh HHTETPAT _[(x —7)cos2x dx.
dx
24x-3

V3
5. HaiiTi onpeneneHHbI HHTETPa I x A1+ xdx.
0

4. BpIUUCIUTH UHTETPAT J.

[To pe3ynbraTaM BBINOTHEHUS] KOHTPOJIBHON pabOTHI BBICTABIISETCS:

— 6 OaoB, eciy BO BCeX IISITH 3a/1a4ax XOJ PEIIeHUs BEPHBIH, MOJIy4eHbI TPABUIILHBIE OTBE-
THI;

— 5 OayuioB, eciM YeThipe 3334 U3 IATH BBHIOJHEHBI MMPABHIIBLHO, @ B OJTHOW 3ajade XOoJl pe-
IIICHUS] BEPHBIIA, HO €CTh TPYOble ONIMOKH 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 HAYATO, HO HET NPOABWIKCHUA UIA JOCTUKCHHUA pPC3YyJIbTAaTa, J'II/I60 B
ATUX 3aJa4ax JOIMYIICHBI IPyObIe ONTHOKH.

KonTpoabHas padora «PyHKIIMH HECKOJIbKHUX MePeMeHHbIX)

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

N cosx”
1. HaiiTu yacTHBIC TPOU3BOJHBIC QYHKIIUU z = ———

x+y

15
2. ZI\/;SinZ.HaﬁTH @ u —Z.
X ox Oy

0z O
3. Haiitu a—Z, 52 oT QYHKIMH, 3aJaHHOI HEABHO: X° +2y° +2° —3xyz—2y=-3.
X

4. Haifru sxcTpeMyM QYHKIHE z = X~ + Xy + y* —2x— ).

0z O
5. z=xlny, x:z, y:u2+v2.HaI71TH —Z, —Z.
v Oou Ov

[To pe3ynbraTam BBINOTHEHUS] KOHTPOJIHHOU pabOTHI BBICTABIISETCS:

— 6 OanyoB, eciy BO BCeX IISTH 3a/1a4ax XOJ PEeIIeHUs] BEPHBIH, MOJIy4eHbI TPaBUIILHBIE OTBE-
TBI;

— 5 OamnyoB, ecny YeThIpe 3a/1ad M3 MATH BHIMOJHEHBl MPAaBUIBHO, a B OJHOW 3a1a4e X0 pe-
IICHUs] BEPHBINA, HO €CTh TPyOble OIIMOKY WM PEIIeHUE HE 3aBEPIICHO;

— 4 Oamna, ecny TPH 3aJadl U3 ISTH BBIIOJHEHBI IPABUIIBHO, a OCTAJIBHBIE JBE MO0 HE pe-
IIEHBI, TM00 pelIeHne Ha4aTo, HO HeT MPOJBIKEHHS ISl JOCTHIKEHUS pe3ysbTara, Jubo B
ITHUX 3a/la4ax JAOMYIIEHbI TPyOble OMTHOKH.



KonTpoasnas padora «/Iuddepennuanbubie ypaBHeHH D)

KonTtponbHas padota conepxut 4 3amad. Bpems BeimonHeHus 45 MUHYT.
[Tpumep BapraHTa KOHTPOIBHON pabOTHI:

1. Haiitu obmiee pemenne nuddepeHnuansHoro ypasaenus y" —2y" -3y =0.

2. Pemuts quddepeHunanbHoe ypaBHeHUE )’ = X (y # O).
y

. , x+1 _x
3. Haiitu vactHoe pemenue auddepeHnnarIbHOro ypaBHeHUsT ) +——y =3xe ", yIOoBIe-
X

TBOpsifoIIee HauansHOMY ycnosuio (1) =0.
4. Pemmts mupdepennmansaoe ypasuenne y” —2(y" —1)ctgx =0.

[To pe3ynbraTaM BBINOTHEHUS KOHTPOJIHHOU pabOTHI BBICTABIISETCS:

— 6 0amIoB, ecaM BO BCEX YETHIPEX 3aJavax XOJ PEIICHUS BEPHBIH, MOJTYYCHBI MPABUILHbIC
OTBETHI;

— 5 0aioB, eciu TP 3aJla4 U3 YEThIpEX BHINOJHEHBI MPABHIIBHO, a B OJIHOM 3a7aue X0 pe-
IIEHHsI BEPHBIH, HO €CTh TpyOble OMMOKH UJIH pEelIeHre HE 3aBEPILEHO;

— 4 Gaia, ecliu TPU 33J]a4d U3 YEThIPEX BHIMOJIHEHBI MPABUIILHO, a OJTHA 3a7[a4a He PEIIeHa.

KonTpoasHas padora «KpaTHble, KpMBOJIMHEHHbIE M IOBEPXHOCTHbIE HHTETPAJIbD»)

KonTtponbHas pabota conepxut 4 3amad. Bpems BeimonHeHus 45 MUHYT.
[Tpumep BapraHTa KOHTPOIBHON pabOTHI:

1. Brruncnure 1BOMHON MHTErpall ” xdxdy mo obnactu D, OTpaHUYCHHOH JINHUAMH ) = X,

D
x+y=2,x=0.

2

2. TTnockasi IIACTHHA D OrpaHMHeHa JTHHIME x° —x+ y° =0, x* —2x+y> =0,y =x, y=0. Haii-

JIUTE MacCy IJIACTUHBI, €CITH IJIOTHOCTh, C KOTOPO# pacipe/ieieHa Macca, Beipaxaercs: (pyHKIueH
u=y.
3. Beruucnure ”f(x+y+4zz)dxdydz, rne V:x=-1,x=1,y=0, y=2, z=-1, z=1.

v

4. Bprauciaure KpUBOJIMHEHHBIA UHTETPAJl IEPBOrO poja jSztdl ,tie L — nyra BUHTOBOI TUHUK
L

x=3cost, y=3sint, z=4¢t, 0<¢t<r.
Ilo pe3ynomamam 8vlnoOaHeHUsE KOHMPOILHOU PAbOMblL BbICMABISAECAL:

— 6 OayoB, eciaM BO BCEX YEThIpEX 3aJadyax XOJ PElICHUs BEpHBIN, MOJYUYEeHbI MPaBUIIbHbIE
OTBETHI;

— 5 0aioB, eciu TP 3aJa4 U3 YEThIpeX BHINOJHEHBI IPABUIIBHO, a B OJIHOM 3a7aue X0 pe-
IIEHHsI BEPHBIH, HO €CTh TpyOble OMMOKH UJIH pEellIeHre HE 3aBEPILIEHO;

— 4 Gaia, ecliy TPU 33J]a4d U3 YEThIPEX BHIMOJTHEHBI IPABUILHO, a OJTHA 3a7[ada He PeIIeHa.

KonTpoabnas padora «Psaabn)

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



|
1. Mcenenoars Ha CXOAMMOCTb YACIOBOM Ps: Y .
n=1 IN
0
" 1
2. McenenoBath Ha CXOAMMOCTb YHCIOBOI Psf: ) ——5—

n=2MN 11’12 n
o0
o . n=3
3. MHccrnemoBaTh 3HAKOYEPEIYIONTUHCS PST 2(—1) Ha a0COJMIOTHYIO (YCIOBHYIO) CXOIH-
n=1 n
MOCTb.
0 n_n
4. Haiitu 061aCcTh CXOIUMOCTH CTETICHHOTO Psijia: Z -
n=11"+

sin x?

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

ITo pe3yjibTaTaM BBIITIOJHCHUA KOHTpOJ’IBHOﬁ paGOTBI BBICTaBJIACTCA:

— 6 0ayIoB, €ClM BO BCEX IISITH 3a/1a4ax XOJ PEIICHUs] BEPHBIH, MOyYeHBI TPABUIIHHBIE OTBE-
THI;

— 5 OayuioB, eciM YeThIpe 3a/a4 U3 IATH BBHIOJHEHBI MMPABHIIBLHO, @ B OJTHOM 3ajade XOoJl pe-
IIICHUS] BEPHBIIA, HO €CTh TPYOble ONIMOKN WM PEIICHUE HE 3aBEPIICHO;

-4 63..]'[.]13., CCJIM TpH 3ala4Uu U3 IATH BBIIIOJIHCHBI ITPABUJIIBHO, @ OCTAJIBHBIC JIBC J'II/I60 HC pc-
IICHBI, J'II/I60 pEeIICHUC HAYAaTO, HO HET NPOABWIKCHUA JIA JOCTUKCHHA pPC3YyJIbTAaTa, J'II/I60 B
ATUX 3aJa4ax JOIMYIIEHBI IPyObIe ONTHOKH.

KonTpoabHnas padora «Teopusi pyHKIMA KOMIIIEKCHOTO NEPEeMEHHOT0»

KontponbHas pabota conepxut 5 3a1a4. Bpems BeimonHeHus 45 MUHYT.
[Tpumep BapraHTa KOHTPOIBHOMN pabOTHI:

1. Haiitu 3Ha4eHME KOPHS 7 -i CTENEHU U3 KOMIUIEKCHOTO Yuca: 3/ — 8i .

2. VKa3aTh TOYKH KOMILIEKCHOI ILIOCKOCTH, B KOTOPBIX GyHKIms f(z) =z> —Rez +2i mudde-

peHIMpyema.

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

4. BpluuCINUTH UHTETPA ucnosb3ys Teopemy Komm o BelueTax.

(=2

p2+3p+2

5. Haiitu opurunan nmo uzobpaxkenuto: F(p) = .
(p=3)(p*+1)

[To pe3ynbraTam BBINOTHEHUS] KOHTPOJIHHON pabOTHI BBICTABIISETCS:

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

— 5 OayuioB, eciM YeThipe 3a/a4 W3 IATH BBIOJHEHBI MMPABHIBHO, & B OJTHOW 3ajade XOoJl pe-
IIICHUS] BEPHBIIA, HO €CTh TPYOble ONIMOKN WM PEIICHUE He 3aBEPIICHO;

— 4 Oayia, eciiy TpU 3aJla4M U3 MATU BHITIOJHEHBI PABUIBLHO, & OCTaJbHBIC JBE TUOO HE pe-
IICHBI, JINOO pelIeHne HayaTo, HO HeT MPOABIKEHHSI IS JTOCTHKEHHS Pe3ysbTaTa, JIn0o B
ITHUX 3a/la4ax JAOMYIIEHBI TPyOble OTHOKH.



KontpoabsHasi padora «AuddepeHunaibHble ypaBHEHHs B YACTHBIX POU3BOIHBIX)»

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

1. Haiitu oOmiee pemenne u = u(x,y) nupdepeHnanIbHOro ypaBHEHUS ¢ YaCTHBIMH ITPOU3BO/I-

. azu —
HBIMMU: a—z—er‘y.
N . Ou ou
2. Haiiti oOumuii uHTErpan ypaBHeHUs: x—+ y—=1.
ox oy

3. OmpenenuTh THIT YpaBHEHHS M IPUBECTH €T0 K KAHOHHYECKOMY BUITY

Uy AUy, +5u,, +u, +2u, =0,

4. Pemmts 3agady Koy 1y1st BOJTHOBOTO ypaBHEHHMS, OITHCHIBAIOIIETO IIPOLECC KOJIeOaH s Heorpa-
HUYEHHOH CTpyHBL: U, =4u, , u(x,0)=cosx, u,(x,0)=1.

XX 0
[To pe3ynbraTam BBINOTHEHUS] KOHTPOJIHHOU pabOTHI BBICTABIISETCS:

— 6 OamyoB, ecny BO BCEX YETHIPEX 3ajayax XoOJ PELICHUs BEPHBIH, MOIyYeHbI NMPaBHIbHBIC
OTBETBHI;

— 5 GaytoB, ecny TP 3a/1ad U3 YETHIPEX BBITIOJHEHBI MPABWIHHO, a B OAHOM 3a7ade XOoJ1 pe-
IIIEHUSI BEPHBII, HO €CTh TPyOble OMMOKYU WIIH PEIIeHUE HE 3aBEPIIICHO;

-4 621.]].]121, CCJIK TpH 3aJa4r U3 YCTHIPECX BLIIIOJIHCHEI ITPABUJIBHO, @ OJIHA 3aa4a HC pCUICHA.

Pacuernnie 3aganus

PacueTHoe 3agaHue «AHajJuTHYecKasi reomerpus. JIluneilinasi aaredpa. Ilpemenni. uddepenunuponanue.
Hnrerpanbny

OOyuaroriemMycst BbIIACTCS HHIUBUIYTLHOE 3a/IaHHC.
PacueTHOe 3a1aHue BBHITIOIHSIETCS B JOPME JOMAIITHETO 3a/1aHusl.
Copeprkanue pacueTHOrO 3a/1aHusI.

1. Boinonnumo:

¢ BRINOTHUTH ONepalnuy HaJ MaTpULIaMH, HAUTH 00paTHYIO MaTpUILy

e Pewmnth cucTeMy JIMHEHHBIX YPaBHEHUNM METONOM ['aycca B 3a1adax ¢ IPUKIAIHBIM COAEPIKAHU-
eM

e CocTaBUTh ypaBHEHHUS NPSIMON M IUIOCKOCTH, BBIUMCIUTH MOJAYJIb BEKTOPHOIO M CMEIIAHHOTO
MPOU3BEJCHUIN BEKTOPOB, HANTH BBICOTY MUPAMUIbBI

e Bpruncnauth npeaensl GyHKIHA, paCKpbIB HEONPEACICHHOCTD
¢ BplyncauTh 3HaYeHHE MPOU3BOIHON B TOUKE, HAMTH MPOU3BOJHBIE CIIOXKHBIX (DYHKITHIA

e BpaucInTh HEONPEACICHHBIN U ONPEIEICHHbIA HHTErPAIbl METOIOM 3aMEHbI IEPEMEHHOM U 110
YacTsIM.
Brruncnuth onpeneneHHbli HHTErpall MPU PEICHUH 3a/1a4 ¢ IPUKIAAHBIM cojiepkanuem.I1.

II. Hcxoonwvie oannbie 0 3a0anHuA:

3agauM 119 pacuETHOIO 3aJlaHUs «AHAJUTHYeCKas reomeTpus. Jiuneitnasa aareopa. Ilpenesnnbl.
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



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 iockoctn 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. BeruuciuTh npejes, uCHoiab3ys SKBUBAIEHTHbIE 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.

S & p & &
| &
R4

g R R

R | R, | R, | R 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-
nmeit U(f) ¢ nepuomom T (¢ — Bpems B cexynaax). [loctpouts rpaduk dynxuun 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 ONPEACTUTENs, ONpeIeleHue 00paTHOM MaTpPHIIbl, UCHIOIb3Ys
3JIeMEHTapHbIe MpeoOpa3oBaHUs MATPUI] BHINOJHUTH ONEpalliy HaJl MaTpUIaMH, HAlTH 0OpaTHYIO
MaTpuLy.

Hcnone3ysl ompenerneHne CUCTEMbl JTUHEHHBIX YpaBHEHHUI, OJHOPOIHBIX 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, BEKTOPHOTO, CMEIIAaHHOTO MPOU3BEICHUN BEKTOPOB M UX CBOMCTBA, YpaB-
HEHUS NPSAMOI B IPOCTPAHCTBE, YPaBHEHUE INIOCKOCTH, HAMTH KOOPAMHATHI BEKTOPOB, BBIYMCIINUTh



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 nuddepeHunpoBanus, npaBuio AuddepeHInpoBaHMs CIOKHONW (PYHKIIMHM BBIYUCIUTH 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-
pENeNeHHOro UHTErpaia, MHTErPUPOBATh PAMOHAIBHBIE U MPpAIlMOHAIbHBIE U HEKOTOPBIE TPUTO-
HOMETpHYEeCKHE QYHKIIMH BBIYHUCINTH HEONPEAETCHHBIC HHTETPAIIBL.

[Tpumensis onpeneneHne onpeaeIeHHOTO HHTerpalla, ero CBOMCTBA, OCHOBHYIO (OPMYITY HH-
TETpaJbHOTO HcuncieHns — popmyny Herotona-JleltOHuIa, 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 BEYHCIUTH ONPEAEIEeHHBI HHTErpasl NPy PEIICHHH 33134 C MPHUKIAJHBIM COJIEpKaHU-
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 pe3ynbTraraM BHIMIOJHEHHS PACUETHOTO 3aaHus BhIcTaBiseTcs 10 Oamios.

PacuetHoe 3a1anne {uddepenunanbabie ypaBHenusi. KpaTubie marerpasinbl. BekropHbii
aHaJIu3.

PacueTHOe 3a7aHVE BRITIONHSETCS B (hOpME JOMAITHETO 3a/IaHUs.

1. Boinoanums:

e Pemuth 00bIKHOBEHHOE AU depeHnanbHoe ypaBHEHHE IEPBOTO MOPAIKA C pa3AeSIOIIUMUCS
MEPEMEHHBIMU, TUHEHHBIE OJTHOPOIHBIC U JTMHEHHBIE HEOTHOPOTHBIE.

e PemuTh nuHEHHbIE OJHOPOIHBIC W HEOTHOPOIHBIE YPaBHEHUS BTOPOTO MOPSJIKA C MOCTOSHHBI-
MU Kod(ppuImeHTaMu 1 ypaBHEHUS JOITYCKAIOITNE TTOHM)KCHHUE CTETICHI

e HaiiTi 1BOITHON MHTETPAI, BEIYUCIHUTH IJIOMAAb IJIOCKOW 00JIacTH.

¢ BBIUKCIUTH MOTOK BEKTOPHOTO MO, BRIUUCINUTE MUPKYIISINI0 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 maTerpaj nuddepeHunajibHOro ypaBHeHU sl

2
2.1 y’:y—2+41+2.
X X

22 43
29" +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
41 y"+3y"+2y' =1-x".
40 Y'=y"= 6x> +3x.
3anaya 5.Beluncaure ABoiiHOI MHTerpas no odaacru D
5.1 II(12x2}J2 +16x"y" ) dxdly:
" D: x=1Ly=x", y:—\/a_c.

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

3amaya 6.Haiitu nuiomaab Gurypbl, OrpaHU4eHHOH JAHHBIMM JIMHUSAMM
6.1 ¥V —2y+x =0y —4y+x’ =0,

y=x/\3.y=3x.

6.2 x —4x+y° =0, x> —8x+)’ =0,

y=0.y=x/3.

3agaya 7. Haiitu 00beM Tes1a, 32JaHHOT0 OrPAHUYMBAIOIIMMH €0 OBEPXHOCTAMH

71 z=0-x )",

9z/2=x"+y".

72 z=15x" +3’ /2,

z=17/2—x> -y
3agaua 8. HaiiTH NOTOK BEKTOPHOIO OIS & 4epe3 YacTh INIOCKOCTH P, pacio/iokeHHyIo B
NepBOM OKTaHTe
31 a=xi+yj+:zk

P:x+y+z=1.

2.2 a=yj+zk

P:x+y+z=1.

3agaua 9.HaiiTH NOTOK BEKTOPHOTO 10151 A uYepe3 3aMKHYTYIO TIOBEPXHOCTE O

91 a=xi+xj+azk, S:z=x"+)%, z=1, x=0, y=0 (1 oxTant).

92 a :(x2 +y° )i+(x2 +y° )j+(x2 +y2)k, S:z=x"+y’, z=0,z=1

3agaua 10.HaiiTi QUPKY/ISIHHIO BEKTOPHOro mosisid B10ab Koutypa 1 (B Hanpasienuu, co-
OTBETCTBYIOILIEM BO3PACTAHMIO mapamerpa [)

10.1 a:yi—xj+22k,

2
X =——CO0St, y =——COSt,
I': 2 Y 2

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 HEOJAHOPOIHBIE YPABHEHHUSI BTOPOTO MOPSJIKA C MOCTOSHHBIMU KO3 HUITUEHTAMH U YPaB-
HEHUS TOMYyCKaIol1e MOHUKEHUE 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 «Psapl. Teopuss (PyHKUMH KOMILUIEKCHOTO NEPEMEHHOr0. JJeMeHTbI
YPaBHEHHIl MaTeMaTH4YeCKOH PU3UKI»

PacueTHOe 3a7aHVE BRITIONHSAETCS B (hOpME JOMAITHETO 3a/IaHU.
I. Boinonnume:
e lccnenoBaTh Ha aOCOMIOTHYIO CXOJIUMOCTD PSiTT

e Haiitu o6macth cxoauMOCTH (QPYHKIIMOHAIBHOTO psiaa

e Paznoxuts QyHKIUIO B psig Teiiopa no creneHsm X

e Paznoxkuth pyHKIuO B psig Oypbe Ha mpoMexyTke (—77, 7).

o IIpencraButh B anredpandeckoi hopme

e JlanHyro (QyHKLUIO Pa3IOKUTE B paa JIopana B OKPECTHOCTH TOUKH Z|,
e Omnpenenuts TMH 0c000i Toukn z = 0 11 nanHOM QyHKIMK

e BplyuciuThs HHTETpai

e OmnepalMOHHBIM METOJIOM pelmuTh 3anauy Kormm

e PemmTh ypaBHEHHE B YACTHBIX MTPOU3BOTHBIX

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
42 y=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

92 Y'=y'=t, y0)=0y(0)=1
3agaua 10. /laHO ypaBHEHHUE B YaCTHBIX NPOU3BOAHBIX
(=D'"nu, +Au, +(n—=5wu, +(n-Du, +(n+Du, +5u=0,
re n — HOMED 1o criucky; A=14.



Omnwupasich Ha onpeeNieHre 3HaKOYepEeAYIOIEerocs psjia, NpuMeHss npu3Hak JleOuua nuccre-
JI0BaTh Ha aOCOJIIOTHBIE M YCIOBHYIO CXOAMMOCTb YHCIOBbIE psnbl. Mcnonb3ys ompezneneHue
(YHKLIMOHATBHBIX PS/IOB, ONPEeNICHHE CTENEHHOTO psa, paguyca U 00JIaCTH CXOIUMOCTH BBIYHC-
JUTh PAZNyC CXOOUMOCTH CTENEHHOTO Ps/ia, HCCIIEN0BATh NMOBEACHUE CTEIIEHHOTO psifja Ha KOHLAX
uHTEepBasa cxoaumocT. Onupasck Ha onpeneneHue paga Teitnopa, GopMynbl pa3iiokeHue pasio-
KHUTbh dJeMeHTapHble (yHKIMU B psapn Teinopa, ucnons3ys onpeaeneHue psna Oypbe pasinokuUTh
(GYHKLMIO B IOJTHBIN U HETONHBIN psin Dypbe.

Hcnonp3yst onpenencHue KOMIIEKCHOTO YHMCIIA, TEOMETPUYECKOE IPEICTAaBICHUE KOMILICKC-
HBIX YHCEJI, TPUTOHOMETPUYECKYIO (pOopMy 3amMCH KOMITJIEKCHBIX YHCEN, MpaBUiia 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.

Pemas nmuddepennuanbHoe ypaBHEHHE B YaCTHBIX MPOU3BOJHBIX: 3aMHCaTh ypaBHEHUE XapakK-
TepUCTUK B auddepeHmanbHoi popme; 3amucarh ypaBHEHHE XapaKTEPUCTHK B SIBHOUM (ITPOMHTET-
PUPOBaHHOI) opMe; ONPEeneuTh TUI YpaBHEHHUS; TTOI0XUB A =0, UCKIIOUUTH U3 ypaBHEHUS TIep-

()5

BbIE€ TPOU3BOJAHBICU . , u; C TIOMOIIBIO 3aMEHBI MCKOMOW (PYHKIHMH BUAAuU(X, V) =e

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

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

ﬂOBeI[eHI/Ie BCCX 3aa4 paCy€THOI'O 3adaHUA J0 IIPaBUIBHOI'0 OTBETA ABJIACTCA 00s13aTENIbHBIM yC-
JIOBUEM JOITyCKa K 3K3aMCHY.

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

IIpomeskyTOUHAs aTTecTAUMS
1 cemecTp
JK3aMeH

DK3aMEHAIIMOHHBIN OMJIET BKITIOYAET JIBa TEOPETUUECKUX BOIIPOCA U MPAKTUUECKOE 3aJaHHeE.
[Tpumeps! TeOpETHUECKUX BOIPOCOB OMiIeTa:

1. Tlonstue matpuilel. Paznuunbie BuabI MaTpuil. JleicTBHUS HaJ MaTpULlaMH.

2. Ilonsarue onpenenurens. CBoicTBa onpenenuTess. MUHOPHI U UX aireOpandecKue J0IoJ-
HeHus. Pa3noxeHune onpeaenuTess Mo 3JIeMeHTaM CTPOKH U 110 3JIeMEHTaM CTOJIONa.

3. Ilonsarue mpoumsBomHo#. ['eomeTpudueckuii n pu3nyueckuii cMbICh Tpou3BoAHON. [loHsATHE
muddepernupyemoctd pyakuun. Auddepenmmar.

4. TlpaBuno muddepennmpoBanust cioxHor GyHknuu. JlorapudmMuueckas MTPOU3BOTHAS.
[IpousBoaHbIe THIIEPOOTUIECKUX PYHKITHIA.

5. TlpousBoaubie u nuddepeHnans BEICIINX MopsakoB. [lapamerpuueckoe 3aganue GpyHKIuu
u ee 1uddepeHurpoBanue.

6. OcHoOBHbBIE Teopembl au(HEepPEeHIINATFHOTO UCUNCICHU. PacKkpbITHe HEompeaeneHHOCTEH.
IIpaBuio Jlonurans.

7. IlepBooOpa3Has u HeonpeaeneHHbIH nHTerpasl. CBOMCTBA HEOMPEIEICHHOTO HHTETpaJa.

Tabnuia HeonpeaeneHHbIX HHTETpaioB. OCHOBHBIE METO/IbI HHTETPHPOBAHHUS.

9. HHTerpupoBaHue HpparMmOHANBHBIX (QYHKIIUNA. THTErpUpoBaHe TPUTOHOMETPUUYECKHUX BbI-
paxenuii. Hebepyiuecs: MHTETpabl.

10. Onpenenenue omnpeneneHHoro uHTerpaia. CBONWCTBa ONpPENeICHHBIX UHTErpalioB. 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

. Hanwer Touku A4(1,2,0), B(3,2,1), C(-2,1,2). Haiitu BekTop ABx AC.

Haiitu panr maTpuib
1 3 5 7 9
1 -2 3 -4 5
2 11 12 25 22
JlaHbl BEKTOpHI a = {1,—2,1} u b= {2, -0, 3}. Haiitu xocuHyc yriia Mexay BEKTOpaMu
c=3i-bub.
x* =9

=3 x+1-2
Haiiti npom3sBouyto pyskmun y = 3/(1—3x)> .

. Beraucnouts npegen lim

. Ha¥iTi mpon3BoHyIO BTOPOTO MOPSAKA OT (PYHKIIMH: Y = arcsinx.

5

Brrancnuts onpeneneHHbIi HHTErpa Jl
1 + X

dx.

2

Berauciauts uaTErpan jidx
. VI-x? .

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

Bpewms noaroroBku orBeta — 60 MUHYT.

IIo pe3yjibTaTaM OTBCTA HA S5K3aMCHEC BBICTABJIACTCA:

36-40 GamnoB, eciiM MPABUIBLHO BBITIOJIHEHO MPAKTHYECKOE 3aJlaHue, W TIPH OTBETE HA BO-
MIPOCHI IK3aMEHALIMOHHOTO OMJIeTa M Ha JOTOJIHUTENIbHBIE BOIPOCH! 00YJaIOIIUIiCs MoKa3al,
YTO BJIaJICET MAaTEPUAIOM H3yYCHHOH JAUCIUIUIMHBI, CBOOOIHO MPUMEHSET CBOU 3HAHUS /IS
OOBSICHEHUS pa3IMYHBIX (DAKTOB MITM PEILICHHS 3a1a4;

26-35, ecny MPaBWIIHHO BBIMOJIHEHO MPAKTUYECKOE 3a/IaHKE WM B HEM JIOIYIIIEHO He OoJiee
OJHON OMIMOKH, KOTOpast ObUIa CaMOCTOSITETILHO UCIIPAaBICHA 00yYarOIIUMCS, U MIPH OTBETE
Ha BOIPOCHI JK3aMEHAI[OHHOTO OHJieTa M Ha JONOJHHUTEIbHbIE BOMPOCH O0yYaroImuiics
JIOTTYCKAeT HeTPYyOble OIUOKH;

20-25 GaioB, eciu B BBITIOJHEHHOM MPAKTUYECKOM 3aJIaHWH JTOMYIIEHbI TPYObIe OMNOKH,
KOTOpBIE 3aTEM HCIPABJICHBI 00YYaIOIIUMCS IPH YYaCTUH dK3aMEHATOpa MM MPAKTUYECKOe
3aJjaHie HE BBHITIOJIHEHO B MOJHOM 00BeMe, HO O0y4aroIUiCs CMOT JOBECTH pEIIeHHUE 10
KOHIIa MIPU YYacCTUHU SK3aMEHATOpa, M B OTBETAaX Ha BOMPOCH SK3aMEHAI[MOHHOTO Oujera
JOTTYIIEHBI OIITHOKY;

0 Gay1oB, €ciay MPaKTHUECKOE 3aJ]aHNe HEe BBHITIOJIHEHO WM HE JaHbl OTBETHI Ha BOTIPOCHI K-
3aMEHaIlMOHHOTO OnjieTa M He BBIIIOJIHEHbI KpUTepUH Ui Kateropuu 20-25 6aos.



OrneHka Mo JUCHUIUIMHE OTpenenseTcss B cOOTBETcTBUU ¢ [lomokeHreM o OauibHO-pEeHTHHTOBOM
cucreMe s cryaeHtoB ¢unuana HUY «MOW» B 1. BOKCKOM MO COBOKYIMTHOCTH PE3YIhTaTOB
TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U AK3aMEHALIMOHHON COCTaBIISIOLIEN.

B 3aBHCHMOCTH OT KoJIM4YecTBa 0OaJIIoB 3a JUCHUIITIMHY BBICTABJISACTCA:

Ouenka KosnuecTrBo 0a/110B
OIICHKA 5 («OTIUYHOY) 90 — 100 6amioB
oreHka 4 («Xoporio) 76 — 89 GanmnoB
OIIeHKa 3 («yJIOBIETBOPUTEIHHO) 60 — 75 Gamnos
OIleHKa 2 («HEYIOBIECTBOPUTEIHHO) 0 — 59 6ammoB
2 cemecTp

IK3aMeH

DK3aMEHAIMOHHBIN OUJIET BKIIFOYAET JBA TEOPETUIECKUX BOIIPOCA U MPAKTUIECKOE 3a/IaHUE.

[Tpumeps! TeOpETHUECKUX BOIPOCOB OMiIeTa:

1.

(98]

o

= e o

[ToHATHE QYHKIIUM IBYX U TpeX MepeMeHHbIX. [IoBepXHOCTH M TUHUU YPOBHSI.

Yactuble npousBoansie. [lonstue nuddepenuupyemoctu GyHKINN HECKOIBKUX MEPEMEH-
HbIX. [TomHbIi 1 yacTHBIN Auddepernnanb

[TpousBoaHas o Hanpasienuto. ['paaueHT. [Ipon3BoIHBIE CIIOKHBIX (DYHKITHI.
[IpousBoHbIe HESBHO 3aJaHHbIX (yHKIUN. KacarenbHas MIOCKOCTh U HOPMaJlb K MOBEPX-

HOCTH.

[Tonstue muddepenumnansaoro ypaBHeHus. OOBIKHOBEHHBIE TU(DEpeHIINATbHBIC ypaBHE-
HUS [IEPBOTO MOPsIIKa.

VYpaBHeHHUs ¢ pa3AenomUMuUcs IepeMeHHbIMY. JIMHeHbIe ypaBHEHHsI IEPBOTO MOPsAKa:
Meroasl Jlarpanxka u bepnyiu.

VYpaBHeHHUsI IEPBOTO MOPsIIKA: OJHOPOIHBIE, B OJHBIX AU(depeHnaiax

Onpenenenne u yciaoBHsl CyIIECTBOBAHUS JBOMHOIO M TPOMHOIO UHTETPAJIOB.

CaolicTBa ABOMHOrO HHTErpana. CBeeHHE ABOMHOTO UHTErpaia K IOBTOPHOMY.

. Koopnunatasie muann. KpuBonuHeiHble KOOPAMHATHL. 3aMEHA IEPEMEHHBIX B IBOTHOM

UHTETpae.

IIpuMepsl IPaKTUYECKUX 3aJaHUN:

l.
2.

Haiigure yacTHBIC MPOW3BOAHBIE QYHKIMHN z = Inzg(xy).

aituTe %, ecnu z=x"+y° +xy, x=2sint, y=2cost.

Haiigure npousBoauyro GyHkuu y'(x), 3aJaHHOM HESIBHO ypaBHEHHEM

xe* —ylnx =8.

Haiinure nonusiit quddepenuuan pyHKuu z =sin’ x +cos” y.

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

Haiinure obuee pemenne qudpeperumnansHoro ypasnenus )" = 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 GanyoB, eciy MPaBUJIBHO BBIIOJHEHO MPAKTUYECKOE 33JaHue, M MPU OTBETE Ha BO-
MPOCHI 9K3aMEHAI[MOHHOr0 OUjIeTa U Ha JOTMOJIHUTEIbHBIE BOMPOCH 00yUaoIuiics mokas3al,
YTO BJIaJIeeT MaTepHAIOM U3YUYE€HHOMN AUCUMUILTUHBI, CBOOOIHO MPUMEHSIET CBOU 3HAHUS IS
O0OBSCHEHHS PA3IMYHBIX (PAKTOB WJIU PEIICHUS 3a/1a4;

— 26-35, ecnu IpaBUIILHO BBHITIOJIHEHO MPAKTHYECKOE 3aJ]laHre WIIM B HEM JIONYIIEHO He Oojee
OJTHOM OMIMOKH, KOTOpasi OblJIa CAMOCTOSTENILHO UCIIPAaBICHA 00YJYaOMUMCSI, U TIPH OTBETE
Ha BONPOCHI 9K3aMEHAI[MOHHOTO OuiieTa W Ha JOIMOJIHUTEIbHBIE BOMPOCHI 00YyYaroluiics
JIOTTyCKaeT HeTpyOble OMMOKHY;

— 20-25 6annoB, eciy B BBHITIOJIHEHHOM MPAKTHYECKOM 3aJaHUU JIOMYIICHBI TPpyOble OMMOKH,
KOTOpBIE 3aT€M HCIpaBiIeHbl 00y4aIOMUMCS MPU YYACTHH dK3aMEHATOpa WM MPAKTUYECKOe
3a/laHue HE BBIMIOJIHEHO B MOJIHOM 00beMe, HO OOydYarolIUHCs CMOT JIOBECTH peIlIeHue 10
KOHIIa TIPU YYaCTUHU SK3aMEHATOpa, ¥ B OTBETaX Ha BOMIPOCHI SK3aMEHAI[MOHHOTO Oujera
JIOTYIIIEHBI OIIHOKH;

— 0 GamioB, eciiu MPaKTUYECKOE 3aJJaHKe HE BBHITIOJHEHO WUJIM HE JaHBI OTBETHI HA BONPOCHI K-
3aMEHaIlMOHHOTO OnjieTa M He BBIIIOJIHEHbI KpUTepUH Ui Kateropuu 20-25 6aos.

OrneHka Mo JUCHUIUIMHE OTpenenseTcss B coOTBETcTBUU ¢ [lomokeHreM o OauibHO-pEeHTHHTOBOM
cucreMe s ctyaeHtoB ¢punuana HUY «MOW» B 1. BOMKCKOM MO COBOKYIMTHOCTH PE3YIHTaTOB
TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U AK3aMEHALIMOHHON COCTaBIISIOLIEN.

B 3aBrCHMOCTH OT KoJIMdecTBa 0OaJIIoB 3a JUCHUIITIMHY BBICTaBJIACTCA:

Ouenka KosmnuecTBo 0a/110B
OIICHKA 5 («OTIUYHOY) 90 — 100 6amtoB
oreHka 4 («XoporIio) 76 — 89 GannoB
o1leHKa 3 («yJIOBIETBOPUTEIHHO) 60 — 75 Gamnos
oIeHKa 2 («HEYIOBIECTBOPUTEIHHO) 0 — 59 6ammoB
3 cemecTp

IK3aMeH

DK3aMEHAIMOHHBIN OMJIET BKITIOYAET JIBa TEOPETUIECKUX BOIMIPOCA U TPAKTUIECKOE 3aJaHHE.
[TpuMepbI TeoOpeTHYECKHX BOTIPOCOB OMieTa:

1. Tlonsitue uncioBoro psiaa. OCHOBHBIE TEOPEMBI O CXOISIIMXCS YUCIOBBIX PsIax.
2. Tlpu3HaKy cXOOMMOCTH MOJIOKHUTEIBHBIX PSIOB: IPU3HAKK cpaBHEeHus, JJanambepa, Kommu.
3. 3HaKo4YepeayIOIINecs U 3HAKOTIEPEMEHHBIC Pbl. AOCOIIOTHAS U YCIOBHAS CXOJIUMOCTD psija.



4. Tlonstre GpyHKINN KOMIUIEKCHOTO IEPEMEHHOTO.

[Ipenen u HeNpepHIBHOCTH (PYHKIINU KOMITJIEKCHOTO TiepeMmenHoro. Kpussie XKopmana. O6mnac-
TH.

Baxxueiimue sneMeHnTapHble GyHKIIUN KOMILIEKCHOTO TIEPEMEHHOTO.

[MpousBonnas u quddepeniman. [lorstue 06 aHATUTUUECKON PYHKIIHH.

Heobxoaumble u mocTaTouHbIe YCaoBHUs 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. U306pakeHue npocTemmx GyHKIHUM.

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 TPOU3BOJHBIX: i COS X .
X

o'z
aXZayz

10. Pemuts quddepennnaibHoe ypaBHEHUE B YaCTHBIX IPOU3BOHBIX =0.

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

— 36-40 GamioB, ecny MPaBWJIBHO BBHITIOJHEHO MPAKTUYECKOE 3aJaHue, U MPU OTBETE Ha BO-
MIPOCHI 9K3aMEHAI[MOHHOr0 OUjIeTa U Ha JOTOJIHUTEIbHBIE BOMPOCH 00yUaromuiics mokas3a,
YTO BJIaJI€ET MaTEPHAIOM U3YUYE€HHOMN AMCUMILTUHBI, CBOOOIHO MPUMEHSIET CBOU 3HAHUS IS
O0OBSCHEHUS PA3IMYHBIX (PAKTOB WM PEIICHUS 3a/1a4;

— 26-35, ecnu IpaBUIILHO BBHITIOJIHEHO MPAKTHYECKOE 3aJ]aHre WIIM B HEM JIONYIIEHO He Oojee
OJTHOM OIMIMOKH, KOTOpasi OblJIa CAMOCTOSTENILHO MCIIPABJICHA 00YJYaIOMUMCsI, U TIPH OTBETE



Ha BONPOCHI 9K3aMEHAI[MOHHOTO OuiieTa W Ha JOIMOJIHUTEIbHBIE BOMPOCHl 00YyYaroluiics
JIOMTYCKAeT HETPYObIe OIUOKH;

— 20-25 6annoB, eciy B BBHITIOJIHEHHOM MPAKTHYECKOM 3aJaHUU JIOMYIIECHBI TPpyOble OMMOKH,
KOTOpBIE 3aT€M HCIpaBiIeHbl 00y4aIOMUMCS MPU YYACTHH SK3aMEHATOpa WM MPAKTUYECKOE
3aJJaHie HE BBHITIOJIHEHO B MOJHOM 00BeMe, HO O0y4aroIMiCs CMOT JOBECTH pEIIeHUE 10
KOHIIa TIPU YYacCTUHU SK3aMEHATOpa, M B OTBETaX Ha BOMPOCHI SK3aMEHAI[MOHHOTO Oujera
JIOTYIIIEHBI OIIHOKH;

— 0 GamioB, eciiu MPaKTHUYECKOE 3aJjaHKe HE BBHITIOJHEHO WUJIM HE JaHbl OTBETHI HA BOIPOCHI K-
3aMEHaIlMOHHOTO OnjeTa M He BBIIIOJIHEHbI KpUTepUH Ui Kateropuu 20-25 6aos.

OrneHka Mo JUCHUIUIMHE OTpenenseTcss B cOOTBETCTBUU ¢ [lomokeHreM o OauibHO-pEeHTHHTOBOM
cucreMe s ctyaeHtoB ¢punuana HUY «MOW» B 1. BOKCKOM MO COBOKYITHOCTH PE3YIhTaTOB
TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U AK3aMEHALIMOHHON COCTaBIISIOLIEN.

B 3aBHCHMOCTH OT KoJIM4YecTBa 0OaJIIoOB 3a JUCHUIITIMHY BBICTABJIACTCA:

Ouenka KosmnuecTBo 0a/110B
OIICHKA 5 («OTIUYHOY) 90 — 100 6amioB
oreHka 4 («Xoporiio) 76 — 89 GanmnoB
OlIeHKa 3 («yJIOBIETBOPUTEIHHO) 60 — 75 Gamnos
OIleHKa 2 («HEYIOBJIECTBOPUTEIHHO) 0 — 59 6ammoB
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