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1. IlepeyeHpb NJIAHMPYEMBIX Pe3yJIbTATOB 00yYEeHHUsI 10 JUCHUIIMHE, COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJbTaTaMH
O0CBOCHUSI 00pa3oBaTeIbHOM NPOrPaMMbl

Ko n HaumMenoBanue
KOMIIETEHIIN U

KOI[ W HAUMCHOBAHUC MHUKATOpA
JOCTHIXCHHA KOMIICTCHIIMH

[Inanupyemblie pe3ynbTaThl 00yUeHUs
(meckpunTOpHI)

OIIK-1

CrniocobeH aHaIM3upoOBaTh
3aJauu
npodeccHoHATEHOM
JeSITeIbHOCTH HAa OCHOBE
IMOJIOKEHHUH, 3aKOHOB B
METOIOB B 00JIACTH
€CTECTBEHHBIX HAYK U
MaTeMaTHKU

OIIK-1.1

HUcnonp3oBanne MeTONOB JUHEHHOMN
anreOpspl M aHAJTUTUYCCKON T€OMETPUH
npu penieHuu 3a7a4

npodeccnoHaNbHOM 1eATEIbHOCTH

3HaTh:

OTIpeieIeHUs] OCHOBHBIX TOHSATHI JTMHEHHON anreOpsl U (OopMYITHPOBKH 0a30BBIX
teopem (3H-1);

olpeieieHue onepaluii HaJl BEKTOpaMH U UX CBOWCTBA, Pa3InYHbIC BU/IbI
ypaBHEHUI MPSMBIX U IJIOCKOCTel B mpoctpancTee (3H-2);

reoOMEeTPUUECKUE ONPEeAEICHUS KOHMUECKUX CeUeHUHM U X KaHOHUYECKUe
ypasaenus (3H-3);

anre0panvecKylo, TPUTrOHOMETPUYECKYIO U TIOKA3aTeIbHYI0 (OpMY
KOMILICKCHOTO YKCJIa, OCHOBHBIE TeopeMbl 0 MHOrOwIeHax (3H-4).

Ymersn:

aHAJM3UPOBATh OJHO3HAYHYIO PA3PEIIMMOCTh CHCTEM JIMHEHHBIX
anreOpanyeckux ypaBHEHUI M HAXOAUTh UxX peureHus (Y-1);

METOAaMHU aHAJUTUYECKON T€OMETPUHU PelIaTh OCHOBHBIE 3a/1a41 O MPSIMBIX U
IUIOCKOCTSX B TipocTpancTse (Y-2);

BBINOJIHATH ONEPAMH HaJl KOMIUIEKCHBIMU YHCIIaMH, PacKJIaJbIBaTh MHOTOUJIEHBI
Ha MHOXHTeNH (V-3).

Baapners:

HaBBIKAMU BBIYMCICHUNA HEOOXOAUMBIX JUI PELIeHUs 3a]a4 anreopbl U
reometpun (H-1).

OIIK-2
Crniocoben
dbopMynupoBaTh
npo¢eCcCuOHAITBHON

3a71a4u

JACATCIBHOCTH Ha OCHOBE

3HaHUHI pOUIBHBIX

OIIK-2.1
Vcnonb3oBanue NpopMIbHBIX Pa3/ienoB
MaTeMaTUKU 3aja4

IIpU  pEUICHUU

po¢eCCUOHATBHON EATETLHOCTH

3HaTh:

OIpe/ieTICHNE TTOHATHS IIpeieia U OCHOBHBIE TeopeMbl 0 npenenax (3H-5);
OTIpeieNIeHUs] OCHOBHBIX MOHATHH U] depeHInanbHOro HCUUCICHNUs, TpaBuiia
muddepeHIpoBaHus, OCHOBHbBIE TE€OpEMBI T PepeHInanbHOr0 UCUHCICHUS
(3H-6);

olpeielieHue MOHATHS UHTETpajia, METO/Ibl UHTETpUPOBaHUs (QYHKIIUNA, OCHOBHBIE
TEOpeMbl HHTETrpaibHOro ucurciaenus (3H-7);




Kox u HaumenoBanue

Kon n HaumeHoBaHre HHIUKATOPA

[Tnanupyemble pe3yabTaThl O0y4eHUS

KOMITETCHIIUH JOCTHKCHUS KOMITETCHIIUH (teckpunTopHI)
pas3zennon OCHOBHBIC TUIIBI U PEPEHINATBHBIX YPaBHEHUH 1 MeTO bl UX perieHus (3H-8);
MaTEMaTHYECKUX IOCTAHOBKY 3a1a4 Jyst quddepeHranbHbIX ypaBHEHUH 1 OCHOBHBIE TEOPEMBI O
€CTECTBEHHOHAYYHBIX nuddepenimanbHbix ypaBHenusx (3H-9);

JTUCHUTUINH (MOJTyJIeH )

OTIpeieIeHNe CYMMBI psiZia U OCHOBHBIE MPU3HAKH CXOAMMOCTH YHCIIOBBIX PSIOB
(3H-10);

OCHOBHBIC ONPEJICIICHUS U TEOPEMbI 0 PyHKIMOHAIBHBIX psigax (3H-11);
Ymers:

BBIYKCIIATH TPEJIEITbl, PACKPBIBAs HEONPEACAEHHOCTEH OCHOBHBIX TUIOB (Y -4);
BBIYKCIIATH MPOU3BOIHBIC U nuddepeninans pyukimii (Y-5);

NPUMEHSATH U PepeHInaTbHOE HCYUCICHNE K UCCIIeIOBaHNIO (DYHKIIMNA Ha
IKCTPEMYM H MOCTpoeHuto rpadukos ¢pyukiwmii (Y-6);

BBIUUCIISATH HHTETPAJIBI U IPUMEHSATh HHTETPAIbHOE HCYUCIICHUE K PEILICHUIO
npukiIaaHeix 3aaad (Y-7).

MPUMEHSITh CTAaHAAPTHBIE METO/IbI HAXOXKACHUSI peleHuit AuddepeHnnaIbHbIX
ypaBHenwuii (V-8);

MCCIIEIOBATh CXOAMMOCTD YHCIIOBBIX PSIJIOB U ONPEEINSATh 00JIACTh CXOAMMOCTH
byHkIMoHaATBHBIX psioB (Y-9);

HPECTaBIATh (GYHKIIMHU B BHIE CYMMBbI GyHKIIMOHAIBHOTO psina (Y-10);
Baagers:

MOHATHEM IPEJEIIBHOTO NePexoa, KaK TEOPETHYECKO OCHOBOM METO/I0B
Marematudeckoro ananmsa (H-2);

HaBbIKaMU AU PepeHInpOBaHus U IPUMEHEHUs TUPPepeHnanbHOro
ucuucienus (H-3);

HaBBIKAMU MHTETPUPOBAHMS (DYHKIIMHA U BBIYUCICHUS 3HAYEHUS HCKOMBIX
BeJIMYMH yepe3 unrerpansl (H-4).

HaBBIKAMH COCTaBJICHUS U perieHus quddepennuanbabix ypasaenuit (H-5).
HaBBIKaMH HaXO0XJICHHsI HICKOMBIX BEJIMYMH B BUjIe cyMMHI psiaa (H-6).




2. MecTo AMCHMILIMHBI B CTPYKTYpe 06pa30BaTe/IbHOil IPOrpaMMbl-

JluctymiiiHa OTHOCUTCS K JUCHUIUIMHAM OCHOBHOW wYactu. Koa JIUCHMIUIUHBI TIO
yaeOHomMy trany b1.0.02. ucrumninHa u3ydaercst Ha mepBoM U BTopoM Kypcee (1-3 cemectp).
Juctummaa «MareMaTrukay W3y4aeTcs Ha OCHOBE 3HAHWA, MOJTYYCHHBIX MPU H3yUCHHUH

Kypca 2JIeMEHTapHON MaTeMaTUKH B CPEAHEM yueOHOM 3aBE/ICHUU.

3HaHus, HABBIKA U YMEHHUS, IPHOOPETEHHBIC MTPH U3YYECHHH JUCIHUILIMHBI «MaTeMaTukay,

H606X0,I[I/IMI>I npyu HM3Yy4YCHHM TaKUX JUCHUIINIMH KakK «DPu3uKa» )

«BrraucimrensHas

MaTteMaTHkay, «MeToJpl aHalnW3a M pemeHue cucteM IupdepeHuanTbHbIX YpPaBHEHUN»,
«Teopus BEpOATHOCTEW M MaTeMaTUYeCKas CTATUCTUKA», «MoIenupoBaHUE CUCTEM» U IIp., a

TAKKe B HAYYHO-UCCIIEI0BATEIILCKON padoTe.

3. O0beM TUCHUILIHHBI

Bcero,
aKaJIeMUIECKUX
Bun yuebnoit paboTbl Hacos
Ounas popma
oOyueHus

O0mas TpyA0eMKOCTb JHCIUILTHHBI 14/504

(3a4ETHBIX EAUHUIY aKaIEMUYECKHX YaCOB)

KonrakTHasi padoTa ¢ nmpenojaBarejieM: 246
3aHSTHS JICKITMOHHOTO THITA 108
3aHATUSL CEMUHAPCKOIO TUIIA, B T.4. 126

CEMHUHAaphbI, IPAKTUIECKUE 3aHATHS 126
nabopaTopHble paboThI
KypcoBoe npoexktuposanue (KP nm KIT)
KCP 12
JpyTye BUIbl KOHTAKTHOW pabOThI

CamocroniTesibHasi padoTa 168

KonTtpoJasn 90

®opma Tekyuero koutpoJas (Kp, pedepar, PI'P, acce) 7Kp, 2 PT'P

®opma npome:kyTouHoii arrecranum (Kp, KI1, 3ader, sx3ameH)

sk3ameH (1-#, 2-i
u 3-i cemecTp)

! Mecro mucrmmmmns GyeT yauThIBaTHCS K 3anotHeHnn Tabuisl 1 B Iprioxkennn 1 (DOH OIEHOTHBIX

CpEJICTB)




4. Conepxanue TUCHUILINHBI

4.1. Pazgebl IMCHMIIINHBI U BUABI 3aHATHH
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1. | Jlunetinas anreOpa 8 14 12 OIlK-1
2. | Bekropnas anreOpa v aHaTUTHYECKAS 14 12 10 OIlK-1
reOMETpHsI
3. | KommuiekcHble ynciia 1 MHOTOUJICHBI. 4 2 6 OIlK-1
4. | BeegeHue B MaTeEMaTHUECKHAI aHAIN3 6 10 8 OIIK-2
5. | Auddepenumansaoe ncuncienne GyHKInH 4 10 10 OIlIK-2
OJIHOM MepeMEeHHOMN
6 | Ilpunoxenus auddepeHnanbHOro 6 13 OIIK-2
ucuuciaeHus: QyHKIMN OAHON nepeMeHHOM
HTroro 3a nepsblii cemecTp 36 54 59
6. | [punoxenus quddepeHnraILHOTO 8 2 OIIK-2
ucuuciaeHus: GQyHKIMN oqHON nepeMeHHOM
7. | UnTerpanbHoe ucuncnenue GpyHkumii onHont | 10 18 14 OIIK-2
IIEPEMEHHOM.
8. | AuddepennmanbHoe 1 HHTETPATHHOE 18 16 18 OIIK-2
UcYHCIIeHne PYHKIUI HECKOJIBKUX
MIEPEMEHHBIX
Hroro 3a BTOpOIi cemecTp 36 36 32
9. | O6bIKHOBEHHbIE TU(PepeHIIHATbHbIE 16 16 30 OIIK-2
YpaBHEHHSI
10. | YucnoBsle 1 PyHKIIMOHAIBHBIE PSIJIBI 20 20 47 OI1K-2
Hroro 3a Tperuii cemecTp 36 36 77
NUTOIrO 108 126 168
4.2 q’Ole/lpOBaHl/le HHAUKATOPOB AOCTHUXKECHUA KOMHETEH“I/Iﬁ pa3aejiaMu
JHUCIUIIINHbI
No Kon nnaukaropos
o /;1 JOCTHKEHUS HanmeHoBaHue pasena JUCIUTUINHBI
KOMIIETEHIINH
1 OIlK-1.1 Jluneiinas anre0Opa
2 OIIK-1.1 BexTopHas anreOpa u aHaTUTHYECKAs TEOMETPHUS
3 OIlK-1.1 KommiekcHbie unciaa 1 MHOTOUJICHBI.
4 OIlK-2.1 BBenenue B MaTeMaTuueckuii aHau3
5 OIIK-2.1 JuddepennnansHoe ucHrcIeHnue QYHKIMA OHON TIepeMEHHOM
6 OIlK-2.1 [punoxenus quddepeHnnanbHOro ncyrcaeHus: GyHKIU oqHON
IIEPEMEHHOMN




Ne Kon unaukaropos
i JOCTHKEHUS HanmeHoBaHue pasiena JUCIUTUINHBI
KOMTICTCHIINH
7 OIlK-2.1 NuTerpanbHoe ucuncienne GyHKIUNA OTHOM MEPeMEHHOM.
8 OIlK-2.1 JuddepennunanbHoe U UHTETPATbHOE UCYUCIIEHUE (PYHKIIHIA
HECKOJIbKUX MEPEMEHHBIX
9 OIlK-2.1 OO0bikHOBeHHBIC TU((hepeHIINATLHBIC YPABHEHUS
10 OIlK-2.1 UucnoBbie U GYHKIIMOHATBHBIC PSIJIBI

4.3. 3auaTHA JeKIIUOHHOI'0 THIIA

Ne paznena
IUCLIAILIN
HEBI

HanmMmenoBanue TeMbl
U KpaTKOe COoJepKaHUE 3aHATHUS

OO0neMm,
aKaj.
Yachl

HNunoBaunoH
Has popma

1

IlonsTne nuHeiHOro npocrpancrsa. Ilpumepst. JIunenHas
3aBUCUMOCTb W JIMHEHHAs HE3aBUCHUMOCTb JJIEMEHTOB
JMHENHOro nmpocTpancTBa. PasmepHocTh U 6a3zuc TMHEHHOTO
npocTpaHcTBa. EMMHCTBEHHOCTD pa3iokeHus 1o 6a3ucy.

Paz6op
KOHKPETHBIX
CUTYyalHi

Marpuiibl, OCHOBHBIE TTOHATHA. OnpeeanTeNb KBaIpaTHOM
Matpuiibl. Onepaiuy HaJl MaTpUllaMy U UX CBOMCTBA.

O6parnas matpuiia. Heo6xoaumoe u 10CTaTOYHOE YCIOBHE
o0paTuMocTi MaTpPULIBI. Cucremsl JTMHEHHBIX
anreOpanyecKux YpaBHEHUH, MaTpUYHbIE bopmbl
npencraienus. Teopema Kpamepa.

Panr wmarpunpel.  Teopema o  0a3ucHOM  MHHODE.
PazpemuMocTh  CHCTEMBI  JIMHEMHBIX  alreOpandeckux
ypaBHeHui: Teopema Kponekepa-Kanemnmu. CsoiicTBa
peleHni OAHOPOAHBIX CHUCTEM JMHEWHBIX alreOpandeckux
YpaBHEHUM.

BekTopHble BEIWYMHBI M IE€OMETPUYECKHE  BEKTOPBI.
JlvuHeitHple omepauuMu HaJ BEKTOpaMH, HX CBOMCTBA.
TeopeMa 0 NMHENHON 3aBUCUMOCTH JBYX, TPEX U UYETBIPEX
BEKTOpPOB. KoopauHaTbl BEKTOPOB, CBA3b C JIMHEHHBIMU
OIEepaALMSIMU.

CkansgpHOe, BEKTOPHOE U CMENIAHHOE IPOM3BEICHHE
BekTOpoB. OmpezneneHue, CBOMCTBA, BBIYMCICHHE B
JIEKapTOBOM 0aszrce.

lexaproBa cucrema KoopauHar. Pamgmyc-BekTop U
KOOPJUHATHI TOUYKH MIPOCTPAHCTBA. 3ananue
TreOMETPHUUECKUX OOBEKTOB ypaBHEHUSMHU. Y paBHEHHE
IUIOCKOCTH B MpOCTpaHCTBe. PaccTosHue OT TOYKH J10
IJIOCKOCTH.

[IpoGnemHuas
JICKIIS

IIpssiMass B TPOCTpaHCTBE: pPa3jaU4HbIE BUIbl YpaBHEHUH,
pPAcCTOSIHUE OT TOYKH J0 MPSIMOM.

B3aumHOe pacnosio)keHHe TpSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE. 3aJaud Ha MpsAMYH0 M IUIOCKOCTh B
IIPOCTPAHCTBE: Yrojl MEXIy IUIOCKOCTSIMH, YIOJd MEXAY
MPSIMBIMH, YTOJI MEXIY NPSMON U IIIOCKOCTBIO.

Paz6op
KOHKPETHBIX
CUTYyaLuil

[Tpsamass Ha mnockoctu. IlpeoOpa3oBaHue KOOpAMHAT TpPU
3aMeHe JeKapToBOoro Oasuca Ha IuiockocTd. IlomsipHas

CHUCTCMa KOOPpAWHAT.




Ne paznena
JTUCLUILITN
HBbI

HaumenosaHnue TeMEI
U KPaTKOE COACpKaHUE 3aHITHUS

O0newM,
akaj.
Yacel

HNunosanyon
Has popma

KpuBbsle BTOporo mnopsaka (KOHHYECKME  CEYEHUs):
KAaHOHMYECKHUI BUJ| YPABHEHHUH, OCHOBHBIE CBOMCTBA.

Kommekchsbie quca. Anrebpanyeckasl,
TPUTOHOMETPUYECKAs, II0Ka3aTeabHast dopma
KOMIUIEKCHOTO  4yucia.  ApudMeTHdeckre  Omnepalu,
BO3BEJICHUE B CTEIICHb.

Muorouwiensl. Omnepanuu Haa MHorowieHamu. Kopenb
mHorouaeHa. OcHoBHas Teopema anreOpsl. Teopema besy.
PasiioxeHre MHOrOWwIeHa Ha JIMHEHHBIE COMHOKUATEIIH.

OKpecTHOCTh TOYKM YHUCIOBOM MpsMOH. beckoHeuHO
yranéHusle Touku. OrnpeneneHue npejena, reoMeTpuyecKas
uHTepnpetauus. EauHcTBeHHOCTh — mpepena.  [Ipemen
110CJIEI0BATEIHHOCTH.

[TpobGnemHuas
TICKIUS

OcHOBHBIE TEOPEMBI O IIpefeaax. 3aMedaTelbHble IPEIEIb.
beckoHneuHo Maible, 0ECKOHEUHO OOJIBLINE U OrPaHUYEHHbIE
(GyHKLMU:  OHpeleNieHusT U OCHOBHBIE  TEOPEMBI.
ApudmeTnueckre onepaluy Haj peieaamH.

CpaBHeHue GeckoHEYHO MabiX. HempepblBHOCTH (DYyHKIIUU
B Touke. Kiaccupukanuss paspeiBoB. HempepslBHOCTH
bynkun Ha otpeske. Teopema Beitepmitpacca. Teopema
bonbriano-Kommu.

Juddepenumpyemoctsb byHKLHN, CBSI3b c
HETIPEPBIBHOCTHIO. [TonsTus muddepennmana u
IPON3BOJIHON, X T€OMETPUUYECKHI U MEXaHUUYECKUI CMBICI.

[TpaBuna nuddepenumpoBanus. Tabmuua HTPOU3BOIHBIX:
BBIBO/ HEKOTOPBIX bopmyst. [IpousBonHbIe u
JuddepeHImanbl BHICIINX TOPSAKOB.

Hroro 3a nepBblii cemecTp

36

Teopembl o guddepeHIUpyeMbIX (YHKIUAX: TEOPEMbI
®epma, Poss, Jlarpanka, Komu. [1paBsuno Jlonwurans.

Muorounen Tennopa. ®opmyna Tennopa ¢ OCTaTOYHBIM
yinerHoM B popme [leano u Jlarpamxka. ®opmyna Makiopena

uis pyHKUIUH e*, sinx, cosx. [Tpumenenue GopmyIisl
Telnopa.

Paz6op
KOHKPETHBIX
CUTYyaLUil

MounotoHHOCTh  ¢yHKuuMu.  Heobxomumoe  ycioBue
MOHOTOHHOCTH. JlocTaroyHOe ycCIOBHE MOHOTOHHOCTH.
OkcrpemyMm. Heobxonumoe ycnosue sxctpemyma. Ilepsoe u
BTOPOE JJOCTATOYHOE YCIOBHE SIKCTPEMYMA.

BeInyknocts byHKIUY. HeobOxonumoe yCJI0BUE
BBIMYKJIOCTH. J[OCTaTO4YHOE YCJIOBHE BBIMYKIOCTH. TOYKH
nepern6a. AcCuMOTOTH rpadrka QyHKIIH.

[TepBooOpaznas u HEOIIPENCIEHHBIN UHTETpall,
OmnpeesieHue U OCHOBHBIE CBOMCTBA. MHTErpupoBaHHE IO
4acTsM M 3aMEHAa I[IEPEMEHHOM B  HEOIPEACIEHHOM
WHTErpae.

Onpenenénubii  uHTerpasa  Pumana.  Omnpenenenue,
cBoiicTBa. TeopemMa O CpelaHEM, T€OMETPUUYECKUU CMBICI
MHTETpaJa.

[TpoGnemuas
JCKITHST




Ne paznena
JTUCLUILITN
HBbI

HaumenosaHnue TeMEI
U KPaTKOE COACpKaHUE 3aHITHUS

O0newM,
akaj.
Yacel

HNunosanyon
Has popma

7

3aMeHa TMepeMeHHOW U MHTErpUpPOBAaHHME IO YACTsIM B
omnpenenéHHoM uHTerpasie. HecoOCTBEHHbIE WHTETPAIBI
MIEPBOr0 U BTOPOTO poJia.

I'eomeTpuyeckue NPWIOKEHUS ONPEACIEHHOIO HHTErpasia:
HaXOXKJeHue miaomany Guryp (B A€KapTOBBIX KOOpAMHATAX,
C IapaMeTpUYEeCK 3aJaHHbIMM TIpPaHULAMHU, B IOJSPHBIX
KOOpJIMHATax), MAJMHA KpHUBOM (OmpejaesreHue, MOHATHE
CHIPSAMIISIEMOM KPHBOM, (OPMYJIBI Ui HAXOXKICHUS JUTUHBI),
00BbEMBI TeJ (MO IJIOMIAJAAM IONEPEUHBbIX CEYEHUH U Tel
BpAIlICHNS).

Paz6op
KOHKPETHBIX
CUTYyalHi

@OyHKIMKM ~ HECKOJNBKHX  ITEPEMEHHBIX:  OIpeAeIeHHE,
cnocoObl 3anmaHusi, rpaduk, JuHUM YypoBHS. Ilpemen u
HETIPEPBIBHOCTb.

HuddepenunrpyeMocTs QyHKIUNA HECKOIBKUX MEPEMEHHBIX.
YacTHble NPOU3BOAHBIE, HMX TE€OMETPUYECKHUN CMBICII.
Heobxogumoe yCIIOBUE b hepeHIUPYyEeMOCTH.
JocraTounoe YCIIOBUE G hHepeHIIMPYESMOCTH.
JuddepennmpoBanue ca0KHON QYHKITUH.

[TpousBognele u guddepeHunansl  BbICHIUX —HOPSAIKOB.
Teopema o mepecraHoBke MOpsiaka IudEepeHIMPOBaHMUS.
®dopmyna KOHEUHBIX NpUpaiieHuii u gopmyna Teitnopa nns
(GYyHKINH IBYX NEpEMEHHBIX.

OxctpeMyM (GyHKIUN JBYX nepeMeHHbIX. Heobxomumoe
yCIIOBUE DKCTpeMyMa. J[0CTaTOYHOE YCIIOBHE IKCTpEMYyMa.
[ToBepxHOocTH B  mpocTpaHCTBE. ['panueHT  (QyHKIUU
HECKOJIbKMX IepeMeHHbIX. KacaTenbHas IUIOCKOCTh K
noepxHoctu. HesiBHbIEe QyHKIMY, UX nuddepeHmpoBaHue.

[IpoGnemHuas
JeKIHS

JIBOWHOW HMHTErpaJl: ONpPENETIEHUE, CBOWCTBA, BBIYMCIICHUE.
Cpennee 3HaueHre QYHKIIMU IBYX IEPEMEHHBIX.

3aMeHa NEepEMEHHBIX B JBOMHOM HHTerpaie. Buruncienue
JIBOMHOTO MHTErpajia B MOJIIPHBIX KOOpAMHATAX.

[IpunoxkeHuss ABOMHBIX MHTETPaJOB: Macca IIJIACTUHKH,
IEHTP MAcCC IIACTUHKH, MOMEHT HHEPIIUU, 00bEMBI TETI.

TpoWHON MHTErpai: ONpeIeieHUue, CBOMCTBA, BBIYHUCIICHUE.
Cpennee  3HaueHuWe  (QYHKIMM  TpPEX  IEPEMEHHBIX.
IIpunoxxeHns TpOMHBIX UHTETPAJIOB.

TpoiiHoil uHTerpan B chepUYecKUX W LIHUIMHIPUYECKUX
KOOpP/IMHATAX.

Hroro 3a BTOpOI cemecTp

36

3anauu, npuBoAsIMe K AUddepeHInanbHbBIM ypaBHEHUSM.
Juddepennranbaple ypaBHEHUs MEPBOTO MOpsAIKa, (HOPMbI
npezcraBieHus. 3agada Komm it ypaBHEHHH MEepBOro
nopsiaka. Teopema CylIeCTBOBaHMS U €IMHCTBEHHOCTH.
O6miee, yactHoe W ocoboe pemeHne audGepeHITnaTILHOTO
ypaBHEHHSL.

Paz6op
KOHKPETHBIX
CUTYyaLUil

10




Ne paznena
JTUCLUILITN
HBbI

HaumenosaHnue TeMEI
U KPaTKOE COACpKaHUE 3aHITHUS

O0newM,
akaj.
Yacel

HNunosanyon
Has popma
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['eomeTrpuyeckass  uHTepmperauus  AuddepeHnnaIbHbIX
YpaBHEHUU IMEPBOro Mnopsaka. Meron M30KIUH. YpaBHEHHUS
BBICHIMX NOPAIKOB: 3aaada Komm, TeopeMa CyiecTBOBaHMs
U €IUHCTBEHHOCTH, obuiee peuienue. {uddepennmansabie
YpaBHEHUsT  BTOPOTO  IOpsJIKA:  TIE€OMETPUYECKUX U
MEXaHUYEeCKHI cMbICa 3a1ayn Komm.

Jlunetinpie nuddepeHManpbHbie  ypaBHEHUS. JIMHEHHBIN
muddepennmanbabii - oneparop.  CBoiictBa  pemieHHi
JUHEHHOro OAHOPOAHOrO NudPepeHnaNIbHOr0 ypaBHEHUS.
Onpenenurens Bponckoro. JluHeiHass HE3aBUCUMOCTh
pelieHui JMHEHHOTO OJIHOPOAHOTO ypaBHEHUS,
dyHIaMEHTalIbHAS CUCTEMa PEIICHUM, CTPYKTypa OOIIero
pelIeHusl.

CrpykTypa peteHus JMHEHHOTO OJTHOPOIHOTO
mubdepeHnmansHoro  ypaBHeHus. — Haxoxxaenwe — ero
pelIeHnsl MEeTOJI0M BapHallMH TPOU3BOJIBHBIX MOCTOSHHBIX.
[ToctpoeHue (yHAaAMEHTATbHOW CHUCTEMBI PEIICHUH IS
JMHEWHOTO OJHOPOTHOTO AU(QPEepEeHIINATHHOTO YPaBHEHUS
C IOCTOSTHHBIMH KO3(ppUIIneHTaMH.

10

[lonsitue umcnoBoro psga. OnpeneneHue CyMMbl psifa,
CXOJIMMOCTh M PACXOAMMOCTb YHUCIOBBIX psnoB. Kpurepuit
Kommu cxomumoctu  psimoB. HeoOxomumoe — ycioBue
CXOJMMOCTH psijia. PSpl C MOTOKUTENBHBIMH YJICHAMHU.

[Tpobnemuas
JEKIHS

10

[Tpusnaku cxoaumocTH: cpaBHeHus, JlamambGepa, Komu
(pagvMKanbHbIN), MHTErpajbHBIA. Panel ¢ ujneHamu
MPOU3BOJIBHOTO  3Haka. AOCONIOTHasE W yCIOBHas
CXOJIMMOCTh.  3HAKOUEPEAYIOIIHECs  PsAabl:  Teopema
JleitOHuIIa, OlIeHKA OCTaTKa JEHOHUIIEBCKOTO Psijia.

10

QOyHKIMOHAIbHBIE PAIBL. ITonsaTne paBHOMEpHOU
cxogumoctu.  IlpusHak  paBHOMEPHOH  CXOOMMOCTH
Beiiepmrpacca. ColicTBa paBHOMEPHO CXOJASIIUXCS PSAIOB.
Crenennsle psaasl. Teopema Abens. uddepennpoanue u
WHTETPUPOBAHNE CTEIIEHHBIX PSAJIOB.

10

Paznoxenune ¢ynkuuii B creneHHoil psana. Heobxomumoe
YCIIOBHE PA3JIOKUMOCTH, €INHCTBEHHOCTH Pa3JIOKUMOCTH,
JIOCTATOYHOE YCIIOBUE pa3JIOKUMOCTH. Pasimoxkenue B

cremennoii psax dymxmmit €%, sinx, cosx, In(1+X),

(1+ X)” . TIpunoxkeHus CTENIEHHBIX PAIOB.

Paz6op
KOHKPETHBIX
CUTYyaLUil

10

Psanst Dypee. Pasnoxenue bynkuuit B psaa
TPUTOHOMETPUYECKUI pan dypre: HaXO0XIEHUE
K03 pHLIHEHTOB, €AMHCTBEHHOCTh pa3ioKeHus,
CXOIMMOCTH (Teopema Jlupuxie).

HToro 3a Tpernii cemecTp
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nUTOoro

108
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4.4 3aHsATHS CEMUHAPCKOTO THIIA

4.4.1. CemuHapbl, NPaKTHYECKHE 3aHATHSA

Ne paznena OObewM,
[— HanmeHnoBanue Tembl AKaL NHHOBaIMOHH
HEL U KpaTKO€ CO/ICpKaHUE 3aHATUS qachl ast popma

1 [Marpunsl. Onepanuu Hag MatpuiiaMu. ONpeaeuTend, ux 4
CBOMCTBA.

1 |Dopmynsl Kpamepa. Haxoxaenne oOpaTHOM MaTpHUIIBL. 2 -

1 |Paur wmatpunbl. DNeMeHTapHbIE MPeoOpa3oBaHHS HAJ 6 Paz6op
cTpokamu. PemieHue cucreM  JMHEHHBIX — ypaBHEHUH KOHKPETHBIX
MeroaoM ["aycca. CBOMCTBAa OAHOPOAHBIX CUCTEM JIMHEHHBIX CUTYyalHi
YpaBHEHUU.

1 |KontponbHas pabora Ne 1 2 -

2 |JluneiiHple onepamyy HaJl BEKTOPAMH. 2 -

2 |CkansgpHoe, BEKTOPHOE, CMEIIAHHOE IPOU3BEACHUE, HX 4
¢uznueckuil U reomerpudeckuil cmbica. llpumenenue k
PELICHUIO TEOMETPUYECKHX 3a/1a4.

2 |IlmockocTe M mpsiMasi B MPOCTPAaHCTBE. PasznmuuHble BUIBI 6 Pazbop
ypaBHeHMH. 3ajaud  Ha TMpsAMYHO UM IUIOCKOCTh B KOHKPETHBIX
MPOCTPAHCTBE. CUTYalHi

3 |Onepanyu Hajl KOMIUIEKCHBIMHU YUCJIAMH. 2

4 |Ilonarue npenena. Beraucinenue npeaenos anreOpanyeckux 4

00
BbIpaxkeHuii. Heonpenenénnoctn Buaa < — ¢, {oo—oo},
0
0

4 |3ameuarenbHble MpeeNbl. OKBHUBAJEHTHbIE OECKOHEYHO 4
Manble.  BpluucineHue — mpeneroB  TPAHCIEHJIEHTHBIX
GyHKIUH.

4  |KontponbHas pabora Ne 2. 2

5 |I[IpousBoaHas (yHKIMU B TOuke. Tabmuiia MpOM3BOAHBIX, 8
OCHOBHBIE npaBuia muddepeHIpOoBaHUS.

Jlorapupmuueckoe auddepenunrposanue. I[IponsBonHbie
BBICIIMX TIOPSIJIKOB.

5 |KonrpoabHas pabora Ne 3 2

6 |3agaum Ha TpUMEHEHHWE TPOWM3BOTHOW (QYHKIWH OIHOM 6 I'pynnosas
IIEPEMEHHO. JUCKYCCHS
HToro 3a nepsblii cemecTp 54

6 |[lomHoe wccrenoBanne (QYHKIMA ¥ TIOCTPOCHHE HX 2
rpaduKoB.

7 |IlepBooOpa3Hast U Heomnpeaen€éHHbIM uHTerpan. TaOnuia 2 Pazbop
uHTErpasioB. HemocpeacTBeHHOE HHTETPUPOBAHUE. KOHKPETHBIX

CUTYyalHil

7 |3ameHa nepeMEHHON B HEONIPENEIEHHOM HHTETpAJIE. 2

7 |WuTerpupoBaHue MO YacCTsM. 2

7  |WaTerpupoBaHue pariMOHAIBLHBIX (PYHKITUH. 2

7 |WnaTerpupoBaHue TPUTOHOMETPUUECKHUX u 2

UPPALMOHATIBHBIX BBIPAKCHUH.

12




Ne paznena O0bewM,
— HaumenosaHnue TeMbl aKaL. anoBanunonu
HEL U KpPaTKOE CO/IepKaHNE 3aHATHS qackl ast popma
7 |Onpenenéunbrii uaTerpan. ®opmyna HeroTtona-JleiibHuma. 2
3aMeHa TEpEeMEHHOHM W WHTErPUpPOBAHUE IO 4YACTAM B
onpeielIEHHOM UHTErpase.
7 |HecobctBennbie unrerpaist I-ro u ll-ro poga. 2 I'pynnosas
JMCKYCCHSI
7 |KonTtpospHas padora No 4, 2
7 |I'eomeTpuueckre NpUI0KEHUS ONPEAEIEHHOr0 HHTErpaia 2
8 |DyHKUUM HECKOJbKUX IEPEMEHHBIX: OCHOBHBIC IOHSTHUS. 2
YacTHbIe MPOW3BOIHEIC, TOJHBIN nuddepenimal.
8 |YacTHble mpoW3BOJHBIE U JIU(QEpeHIMATIBI  BBICIIUX 4
HNOPSAKOB. OKCTpeMyM (YHKUUNH JABYX IMEPEMEHHBIX,
HauOoJplllee W HauMEHbIee 3HaueHue (YHKUUU B
3aMKHYTOM 00JIaCcTH.
8 |BpiumcneHwe  ABOHHBIX ~ MHTErPAJIOB B JIEKAPTOBBIX 2
KOOPJIMHATAX
8 |Bpiumcnenwe  ABOHHBIX ~ MHTETPAIOB B HOJSPHBIX 2
KOOPJIMHATAX
8 |Konrponbnas padora Ne 5 2
8 |IIpwioxeHue ABOMHBIX HHTETPATIOB 2
8 |Bpruncienue TpoitHBIX HHTETPAJIOB. 2
Hroro 3a BTOpOIi cemecTp 36
9 |[duddepennnanbuple ypaBHEHUs IEPBOTO MOPsIKa 6
9 |Meronbl  moHWKeHHWs — mopsanaka  auddepeHnnanbHBIX 2
ypaBHEHUN
9 |Jluneitnple auddepeHLnanbHble  ypaBHEHHsS — BBICHIMX 2
nopsinikoB.  [loctpoeHne  GyHIaMEHTAIBHOW  CHUCTEMBI
pelIeHni Ui OJHOPOJHOTO YPAaBHEHUS C ITOCTOSHHBIMH
KoddduImeHTaMu
9 |JluneiiHble HEOAHOPOHBIE AU(PepeHInaTbHbIE YPaBHEHUS 2
BBICHIMX NTOpsAKOB. Meton Jlarpanxa.
9 |JluneiiHble HEOAHOPOHBIE AU(QepeHInaTbHbIE YPaBHEHUS 2
BBICHIMX TOPSIIKOB C MTPABOH YacThIO CIEIMATBLHOTO BUJIA.
9 |KonrpoabHas pabora Ne 6 2
10 |CxomuMocTh 4YHCIOBBIX psifoB. (OCHOBHBIE TOHATHS. 4
[Tpr3HaKK CXOAMMOCTH 3HAKOTIOCTOSIHHBIX PSIJIOB.
10 |CxoaMMOCTh 3HAKOMEPEMEHHBIX psAAOB. AOCOIIOTHAA U 2 I'pynmoBas
yCJIOBHAsI CXOAUMOCTh. [Ipu3Hak JleitOaua. JIMCKYCCHS
10 |DyHKIMOHAIBHBIE pAOBL Ob6nactp CXOJUMOCTH. 2
CXOJMIMOCTh CTETICHHBIX PSIOB.
10 [KontponbHas paborta Ne 7 2
10 |Pa3noxeHue QyHKIMII B CTETIGHHOM Pt 2
10 (IIpumenenue CTENIEHHBIX PAIOB: PUOTMIKEHHBIE 2 Paz6op
BBIYUCIICHUS 3HAYCHUN (PYHKIIUH, BEIYUCIICHHE UHTETPAJIOB, KOHKPETHBIX
pemerne nuddepeHImaIbHbIX YPAaBHCHHI. CUTYaIHi
10 |Pa3noxenue QyHKIHMI B TpuronoMerpuyeckuii psit dypoe 6
HToro 3a TpeTunii cemecTp 36
HUTOI'O 126
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4.4.2. JlaGopaTopHble 3aHATUS

Ne HaumeHnoBaHue TeMbl O0bewM,
paszgena IIpumeyanue
U KpPaTKOE COZIepKaHUE 3aHATUS aKaJ. 4acsl
JUCLUIUIMHBI
HE IIPETyCMOTPEHBI
4.5. CamocTosiTeIbHAsI padoTa 00yYaroIuXcst
Ne
pascna ITepeuenb BOIPOCOB Jist O0newm, ®dopma
CaMOCTOSITEJIbHOTO U3yUEHUs aKaj. yachl KOHTPOJIS
JUCLIUIUIMHBI

1 Paznuunbple METOABI BBIYMCICHUS OIpeenuTeneit 12 Kp, U3,
KBaJpaTHBIX MaTpHIl. METOJbI PeICHUS U aHAU3a BOIIPOCHI K
CHUCT€M JIMHEMHbIX ypaBHeHUH. BslnonHeHue 3auyéry
WHAWBUIYAIBHOTO  3aJaHus,  MOJIrOTOBKa K
KOHTPOJIbHOM paboTe, NOJArOTOBKA K 3a4ETY.

2 Pemenune reomerpuyeckux — 3ajad  METOJaMHU 10 N3, Bonpockl k
BEKTOPHOW anre0pbl U aHAIUTUYECKOH I'€OMETPHUH. 3auyéry
Brimonnenue WHIUBUTYaJIbHOTO 3a/laHusl,

IOJITOTOBKA K 3a4€Ty.

3 Bo3Begenne B CTEIEHP KOMIIUIEKCHBIX — UHCEI, 6 N3, Bompock! k
U3BJICUEHHE KOPHS. Beinonuenue 3auyéry
WH/IMBUYILHOTO 3aJJaHMsI, TOJITOTOBKA K 3a4ETY.

4 Omnpenenenue mpenena B Pa3IMUHBIX CUTYaIHUsX. 8 Kp, Bompocs! k
Meroasl  pacKpbITUS  HEONPEAEIEHHOCTEW IIPHU JK3aMEHY
BBIUUCIICHUH IPEeIesIoB. [Monroroska K
KOHTPOJIbHOW paboTe U IK3aMEHY.

5 OcBoenue TEXHUKHU TudepeHInpoBaHus. 10 Kp, Bonpocs! k
IlonroroBka K KOHTPOJIBHOU padoTe. JK3aMEHY

6 [TonHoe uccnenoBanue QyHKIMU U TOCTPOEHUE €€ 13 PT'P
rpaduka. Bernonnenue PI'P.

7 Meroasl MHTErpUpOBaHUA. TpPUrOHOMETPUYECKHUE 14 Kp, PTP,
MIOJICTAaHOBKH, T depeHranbHbIN OUHOM. BOIIPOCHI K
Crenduxa BBIYUCIICHUS ornpeaenéHHbIX JK3aMeHy
uHTerpaioB. Haxoxaenue miuomaneit puryp u JyimH
KPUBBIX B TIOJSIPHBIX KOOpJMHATaX. Beramcienne
00BEMOB TEJI BpAIIEHUs] METOJ0OM LMIMHIPUIECKUX
obomouek. Brmoanenne PI'P, moaroroBka K
Kp Ne 4 u sk3ameny.

8 Meroasl MIPEACTABICHUS byHKIUI JIBYX 18 Kp, PTP,
NepeMeHHbIX: Talbnuua, rpaduk, JUHUH YPOBHS. BOIIPOCHI K
®opmyna Teiopa U 3KCTpeMyM (QYHKIHMH ABYX 3K3aMEHY
MEPEMEHHBIX. 3aMeHa TEePEeMEHHBIX B KpaTHBIX
uHTerpanax. Bemomnenune PI'P, noaroroBka k
Kp Ne 5 u sk3ameny.

9 VYpaBHeHUs, TPUBOAAIINAECS K OJHOPOIHBIM WJIH 30 Kp, Bompocs!
JTUHEWHBIM  auddepeHInanbHpIM  ypaBHEHUSAM 3auyéry
NepBOTo Mopsiika. Pa3nuuHble METOABI NOHUKEHUS
opsIKa Qg depeHIraIbHbIX YpaBHEHUH.

ITonroroBka k Kp Ne6 u 3auéry.
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paizgena IlepeueHp BOpoCoOB ISl O0bewM, ®opma

CaMOCTOSITENTLHOT'O U3yUCHHS aKaJl. 4acel KOHTPOJIS
JVCLIATUTHHEI

10 CyMMHpOBaHHE YHUCIOBBIX W (DYHKIIMOHAJIBHBIX 47 Kp, PI'P,
pAOB. Pasnoxenue byHKIMi B BOIIPOCHI K

TpUrOHOMeTpHUecKkue u 00001EHHbIE psaabl Dyphbe. 3auyéry

Boeimmonnenue PI'P, nonroroska k Kp Ne 7 u 3auéry.
UTOI'o 168

5. IlepeyeHb y4eOHO-MEeTOAUYECKOTO 0DeCIedeHHUsI VI CAMOCTOSITeJIbHOM
PadoTHI 00yJAIOIIHXCS MO THCIIATITHHE

Metoanyeckue yKazaHus Jiisi 00y4JaromuXxcst 0 OPTaHU3aIH CaMOCTOSITEIBHON paboThI
10 JUCIHMIUIMHE, BKIIIOYAs TIEPEYCeHb TEM CaMOCTOSATEIBHOW paboThl, (OPMBI TEKYIIEro
KOHTPOJIA IO AJUCHUIINIMHE H Tp€6OBaHI/I$I K HX BBIIIOJHCHHUIO PasMCUICHLI B 3J'I€KTpOHHOI71
nH(pOpMaIIMOHHO-00Pa30BaATEIHHOM cpene CII6I'TU(TY) Ha caite Menus:
http://media.technolog.edu.ru

6. (I)OHII OLCHOYHbBIX CPEACTB AJIA IPOBCACHUA HpOMe)lcyTOqHOﬁ arrecranmmu

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOMIMMCS MEPOIPHATHN TEKYIIETO KOHTPOJIS
HO3BOJISIET MPEBBICUTH (JOCTUTHYTh) MOPOTOBBIA YPOBEHb («YyOBJIETBOPUTEIHHO») OCBOCHUS
IIPEyCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHILIUH.

Pe3ynpTaThl JQUCHUIUIMHBL CUUTAIOTCA JIOCTUTHYTBIMM, €CIM JJs BCEX DJIEMEHTOB
KOMIIETEHIIMH MPEBbIIIEH (JOCTUTHYT) OPOTOBBIA YPOBEHb OCBOCHMSI KOMIIETEHIIMY HA JAHHOM
JTarmne.

[IpomexyTouHas arTecTanus 1Mo JUCHUILIMHE MPOBOAUTCS B popme sk3ameHoB. K crnaue
9K3aMeHa JIOMYCKalTCs CTYACHTBI, BBITOJHUBIINE BCe (POPMBI TEKYILIETO KOHTPOJIS.

DK3aMeH MpeAycMaTpUBalOT BBIOOPOYHYIO IPOBEPKY OCBOEHHUS MPEAYCMOTPEHHBIX
DJICMEHTOB KOMIICTCHIM M KOMIUICKTYOTCS BOIpPOCaMH (33AaHHSIMH) JBYX BHJIOB:
TEOPETHUYSCKHI BOMPOC (s MPOBEPKH 3HAHMK) M TPAKTHYECKOE 3aJaHue (Ui MPOBEPKU
YMCHUI1 U HaBBIKOB).

IIpu cpaue sk3aMeHa, CTYAEHT MOJy4aeT JBa BOIPOCAa M3 IEPEYHs BOIPOCOB U OJHO
NPaKTUYEeCKOEe 33a/JaHue, aHAJOrMYHOE 3aJaHUAM KOHTPOJBHBIX paboT. Bpems mnoaroroBku
CTyJI€HTa K YCTHOMY OTBETY — JI0 45 MHUH.

@DOoH/1 OLIEHOUHBIX CPEJICTB M0 AUCIUILIMHE MpeacTasieH B [Ipunoxennn Ne 1.

7. IlepevyeHb OCHOBHOM M JONOJHUTEILHOH Y4eOHOI JTUTEPATYPBHI,
He00X0AMMOi1 VIS OCBOCHUS AU CHUIIUHBI

a) mevyaTHbIe U3IAHNSA:

1. 1. Hunaves, B. C. Bricmmas maremaruka / B. C. llunaues. - Mocksa: HOpaiit, 2020. -
447 c. ISBN 978-5-534-12319-7

2. bexnemumes, JI. B. Kype anamutumdeckoil reomMeTpum © JHHEHHOW anreOpsl /
J. B. bexnemures. — Cankt-IlerepOypr: Jlanp, 2021.— 448 c. ISBN 978-5-8114-4416-3

3. bepman, I'. H. COopHuk 3ama4 mo Kypcy Matemarudeckoro anamuza / I'. H. bepmasn. -
CII0.: JIaus, 2006. — 608 c.

4, Kynpssues, JI. JI. Kypc maremarnueckoro anammsa / JI. JI. Kyapssues.- M.: Jlpoda,

T. 1-2006.—-702 c.
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http://media.technolog.edu.ru/

HemunoBuy, b.II. Yucnennsle Metonsl aHanuza. [lpubmmxenue  QyHKUui,
muddepeHnranbHple U HHTETpaibHbIe YpaBHEeHUs: YueOHoe mocooue / b. I1. JlemumgoBuy,
H. A. Mapon, 2. 3. lllyBanosa — CII6.: JIans, 2008. - 400 c.

Hemunouy, b.II. [Jluddepennumanpupiec  ypaBHEHHs: ydeOHoe  mocodoue  /
b. I1. Aemunoruy, B. I1. Moaenos. — CII16., M.; Kpacuoxap: Jlans, 2008. — 276 c.

0) 2JIeKTPOHHBbIE YUeOHbIe U3IaAHMS:

1.

10.

11.

12.

13.

14.

15.

[Mansnmuna, O. B. Bekropnas anreOpa. AHalIuTHYecKas TeOMETpUsi (CIIPaBOYHBIC
Marepuanbl): Meron. ykazanus / O.B. Ilamanmuna, T.A. Vmanosa..- CII6.:
CIIGI' TU(TY), kad. Beicur. matematuku 2008. — 21 c. https: / technologbiblidech.ru

[Hansrunaa, O. B. JluneitHas anreOpa (cmpaBouYHbIE MaTepHallbl): METOJ. yKa3zaHus /
O. B. lllansnuna, T. A. Ymanosa; CIIOGI'TU(TVY). Kad. Beictn. marematuku. - CIIO.,
2008. - 19 c. (Ob)

Mansnuaa, O. B. TunoBble BapuaHThl KOHTPOJIBHON paboThl mo Teme BekropHas
anrebpa W aHaNUTHYecKas reoMmerpus: Meton. ykazamms / O. B. [llansnuna,
H. H. l'm3nep, B. C. Kanurtonos; CIIGI'TU(TY). Kad. Bbicmi. marematuku. - CIIO.,
2009. - 23 ¢c. (Ob)

I'py3nakoB, A. A. DieMeHTBI TCOpPHH IMpeaenoB: MeTon. ykazanus / A. A. ['py3akos,
M. b. Kymuunenko; CIIGI' TU(TY). Kad. Beicm. matemaruku. - CII6., 2010. — 64 c. (Ob)

CnoGonunckas, T.B. Ilpenensl. PexomeHmanuu K pelIeHUIO 3ajad KOHTPOJbHOU
pabotel: Meron. ykazanus / T. B. Cnobogunckas, A. A. I'py3akoB, M. b. Kynunnenko;
CIIGI' TU(TY). Kad. Beicur. marematuku. - CII6., 2010. — 29 c. (Ob)

Mamsmuua, O. B. Ilpemen u nHempepsiBHOCTH (PyHKIMH. CrHpaBoYHBIE MaTEpPHAIIBL.
meton. ykazanus / O. B. lllananuna, T. A. Ynanona, B. C. Kanuronos. — CII6., 2012. —
22 c. (Ob)

[Hansnuna, O. B. IlpousBogneie u auddepenunansl. CopaBodyHble MaTepuambl. /
O. B. lllansnuna, T. A. Ynanosa, B. C. KanutonoB. — CII6.: CII6GI'TU(TY), 2012. —
18 c. (Ob)

Pelrenre TUIIOBBIX BapUaHTOB KOHTPOJIBHOW PabOTHI MO Te€Me MPOU3BOAHBIC (DYHKITMH
onHOM mepemeHHoil: Meton. yka3zanus / I1. E. backakosa, T. B. Bunnuk, H. H. I'uznep,
A. JI. bab6aes.- CII6.: CIIGI TU(TY). Kad. Beici. marematuku, 2011. — 16 c.

[Ipumenenne nudQepeHIaTbHOr0 HCUYMCICHHUS K HUCCIeNOBaHMIO (GYHKUMH U
nocrpoeHuto rpapukon: meton. ykazanus / T. B.Cnobomunckas, II. E. backakosa,
A. A. I'pysaxos, H. H. I'm3nep, }O. A. Heobepaun. - CI16.: CIIGI TU(TVY), 2013. — 25 c.

I'py3akoB, A. A. TexHUKa BBIYUCICHHS ONPEICICHHBIX HHTETPAIOB: METOJl. YKa3aHus /
A. A. I'pyznkos. — CII6.: CII6OI' TU(TY), 2012. — 61 c.

I'py3axoB, A. A. VHTerpanpHoe ucyuciieHne (QYHKIHMN OAHONH NHepeMeHHOM: ydueOHoe
nocobue / A. A. I'py3akos. - CI16.: CTIGI' TU(TV), 2013. — 139 c.

NuauBunyansHble 3a1anus o teMe «lIpunoxkeHus onpeaeneHHoro HHTerpana»: MeTo/l.
yKa3aHus / T. B. Cnoboaunckas, B. B. bepe3nukosa, I1. E. backakogBa,
H. M. Knumoswurkas, A. H. [Taynscen. - CII6.: CIIGI TU(TY), 2006. — 52 c.

I'py3nkoB, A. A. BeluucieHue M NPUIIOKEHHUS IBOMHBIX HMHTETPAIOB: METOJMYECKHE
ykazanus / A. A. I'py3nkos, M. b. Kynmuunenxko. - CII6.: CIIGI'TU(TY), 2013. - 58 c.
(3b)

Bunnuk, T. B. Bbluncienne TpOWHBIX HMHTETPAjIoB B JEKAPTOBBIX W KPHUBOJIMHEHWHBIX

KoopAMHATax:  Meroauueckue  ykazanus /  T.B.Bunnuk, A. A.I'py3axos,
M. b. Kymuunenko CI16.: CIIOBI' TU(TVY), 2013. — 53 c.

darraxoBa, M. B. Jluneitasie nuddepenunanbupie ypaBHeHHs N-To nopsaka. Pemenue
3amau: metoj. ykazanus / M. B. darraxosa, M. b. Kymuunnenko, H. M. KnumoBurikas;
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CIIGI' TU(TY). Kad. BBICIIL. MaTEMAaTHKH. - CII6., 2009. — 65 c.
https//technolog.bibliotech.ru

16. [ansnuua, O. B. O6kikHOBeHHBIE TU(depeHITMaIbHbBIC YPaBHEHHS | ydeOHOE TTocooue /
O. B. lllansnuna, B. C. Kanuronos; CII6., CIIOI'TU(TY). Kad. maremaruxu, 2013, —
38 c. https//technolog.bibliotech.ru

17.  TIpy3akoB, A.A. Psagpl: ydyeObnoe mocodbme / A.A.Ipy3akos, O. B. lllamsanuna,
B. C. Kanuronos. - CII6.: CIIGI' TU(TY), 2014. — 65 c. (Ob)

8. [lepeueHb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«AHTEepHET», HEOOXOAMMBIX /IS OCBOCHUS IUCHMILIMHBI

yueOHbIi miaH, PII/I u yueOHO-MeTomnueckue matepuaisl: http://media.technolog.edu.ru
IIEKTPOHHO-OMOIMOTEYHBIC CHCTEMBI:
«NeKTpOHHBIH YnTaNBHBIH 321 — bubnmoTex» https://technolog.bibliotech.ru/;
«JTamp» https://e.lanbook.com/books/.

9. MeToanueckue yKa3aHus sl 00Yy4aIOMIUXCSl M0 OCBOEHUIO TUCIMILIUHbI

Bee Buabl 3aHATHH 1O AMcUUIUIMHE «MaTeMaTHka» HpPOBOJATCS B COOTBETCTBUU C
TpeboBanusmu cienyromux CTII:

CTII CIIGI'THU 040-02. KC VYKJB. Buasl yuyeOHbIX 3aHatwid. Jlekuwms. OOmme
TpeOoBaHUS;

CTO CIIoI'THU 018-2014. KC VK/IB. Bunel yueOHbix 3aHsaTHil. CeMHHapbl H
npakTHueckue 3ansatus. O0mue TpeboBaHMs K OpraHnu3aliy U IPOBEICHHUIO.

CTII CIIGI'TU 048-2009. KC YKBJ/. Bunbel yueOnbix 3anstuil. CamocTosiTenbHas
mIaHupyemMas pabora cryaeHToB. OO0mme TpeOoBaHUs K OpraHU3alUK U IPOBEACHUIO.

CTII CIIOI'TH 016-2015. KC YKB/I. ITopsinok nmpoBeaeHus 3a4€TOB U HK3aMEHOB.

[InanupoBaHue BpeMeHHU, HEOOXOJMMOIO Ha H3y4eHHE JAHHOW AMCHUIUIMHBI, JIy4llle
BCEro OCYILIECTBIISITH HAa BECh CEMECTp, IpelycMaTpuBas MpPU STOM PETYISpHOE MOBTOPEHUE
IIPOMJEHHOI0 MaTepuana.

OCHOBHBIMHU YCIIOBHSIMH IIPAaBUJIbHOM OpraHu3aluy yueOHOro Impoiiecca Juisl CTY/A€HTOB
ABIIAETCS:

IJIAaHOBOCTH B OpPraHu3aluu y4eOHON paboThI;

CEpbE3HOE OTHOIICHNE K U3YUYEHUIO MaTepHaa;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHATHS CTyIEHT OOJDKEH NPUXOAUTh, UMesl Oarak 3HaHUM W BOIPOCOB IO yXKe
M3Y4YEHHOMY MaTepuaiy.

11.1lepeyenb UHGOPMAIMOHHBIX TEXHOJIOTHH, HCIO0JIb3yEMBbIX MPH
OCYLIECTBJICHHH 00pa30BATEIBLHOIO0 MPOLECCa M0 JUCHHUILINHE

10.1. UadopmanuoHHbIE TEXHOJIOTHH

B yuebHOM mpomecce MO [aHHOW AWCHUIUIMHE MPEIYCMOTPEHO HCIIOIb30BAHHE
WH()OPMAITMOHHBIX TEXHOJIOTHH:
YTEHHUE JICKIHUN C UCTIOJIb30BAHUEM CIIAW1-IIPE3EHTALINM;
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

B3auMoJieiicTBHe ¢ oOydaromumucs nocpeacrsom JOUC.

10.2. IIporpammHoe obecriedeHue
[Tpu BemonHernn PT'P cTyaeHThl HCIOIB3YIOT MakeT MpHUKIaIHbX nporpamm Mathcad.

10.3. ba3bl n1aHHBIX 1 MHGPOPMAIHOHHBIE CTPABOYHbIE CHCTEMbI

wolphramalpha.com/examples/mathematics

11. MaTepuanbHo-TeXHHYecKasi 0a3a, HeOOXoAMMast JIs OCYIIeCTBJIEHUS
00pa3oBaTeJIbHOIO0 NMpolecca Mo JUCUUIIHHE

Jlns BeaeHUs TEKIMOHHBIX U MPAKTHUECKUX 3aHSITUM UCHOIB3YIOTCS ayAUTOPUH Kadeapbl
MaTEeMaTUKH.

Jns mnpoBeneHus 1aOOpaTOPHBIX 3aHATHM HCMOJNB3YETCSd KOMIIBIOTEPHBIM  Kiacc,
00opyoBaHHBIN 16 mepcoHanbHBIMUA KOMIIBIOTEPAMH, O0BETMHCHHBIMU B CETh.

12. Oco0eHHOCTH OCBOECHHUS TUCIHUIIINHBI HHBAJHWIAMH H JHUIIAMH C
OrpaHNYeHHBIMHU BO3MOKHOCTAMMU 3/I0POBbSA

HJ’IH HHBAJIMIAOB MW JIMI C OI'PaHUYCHHBIMH BO3MOXXHOCTSAMU y‘le6HLIe mpouecc
OCYILECTBIISICTCSI B COOTBETCTBHH ¢ [loyoskeHHMeM 00 opraHM3anuy y4eOHOro Iporecca s

oOydeHHs WHBAJIUIOB W JUI[ C OTPAaHUYECHHBIMH BO3MOXXHOCTSAMHU 310poBbs CIIGI TU(TY),
yTBEpkAEHHBIM pekTopoM 28.08.2014 r.
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IIpunoxenne Ne 1
K paboueii mporpaMme JTUCIUILTAHBI

(I)OHI[ OLCHOYHbLIX CPEACTB

AJIA IPOBEACHUSA HpOMe)l(yTO'{HOﬁ aTTeCTalum 110
AUCIHHUIIJINHE «MaTeMaTHKa»

1. IlepeyeHb KOMIIETEHIIHIi U 3TANIOB UX (POPMHUPOBAHUS.

KoMmnerenuun
dran
Hngexc ®opMyJIHpPOBKA® 3
¢dopmupoBanus
OIIK-1 | CnocoGen aHaau3MpoBaTh 3adaud NpodeccHOHATHHOI Ha4yaJIbHbIN

AEeATEJIBbHOCTH HA OCHOBE HOJIO)KEHHfI, 3aKOHOB U METOA0B B
00J1aCTH €CTECTBEHHBIX HAayYK 1 MATEMAaTHKHU

OIIK-2 | Cnocoden dopmyanpoBaTh 3aaayd  npodeccHOHATHLHOI HaYyaJIbHbIN
JAesiTeJIbHOCTH HA OCHOBE 3HAHMI NMPO(MUILHBIX pa3iesioB
MATeMATHYeCKUX U  €CTeCTBEHHOHAYYHBIX  JIMCHHIIJIUH
(Mmopy.ieit)

? JKHPHBIM WPH(TOM BHIICICHA TA YACTh KOMIETCHIMH, KOTOpas (OPMHUPYETCS B XOIE HM3ydeHHs JAHHOM
JMCUHUIUTHHBI (€CIIM KOMIICTCHIIMSI OCBAaHBACTCS MIOIHOCTHIO, TO ()ParMeHTHI)
® 3ram GOpMHUPOBAHMS KOMIECTCHIHH Bbibupaercs mo 1.2 PIIJ[ u yue6HOMY IuTaHy (HAYalubHEIA — €CIM HET
NPEAMIECTBYIOMNX AUCHUIUINH, WTOTOBBIH — €CIOM HET IMOCICIYIOIMX AWCHUIUIMH (WJIM KOMIICTCHIMS He
(opmupyercst B xone npaktuky uim [ MMA), IpoMeXyTOUYHBIH - Bce IpyTrHe.)
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2. Iloka3zaTe/iu U KPUTEPUH OLIEHMBAHUSI KOMIIETEHIIHI HA Pa3IMYHbIX 3TaNaX UX (POPMHPOBAHUS, IKAJIA OLleHUBAHUS

Kon u [oxazarenu Kputepuit YpoBHH CHOPMHPOBAHHOCTU
HaNMEHOBaHHE Cc(OPMHUPOBAHHOCTH OIICHUBAHUSA (omMcaHue BBIPAXXECHHOCTH JICCKPHUIITOPOR)
MHAMKATOpa (HeCKpHHT()pBI) «YOOBJIETBOPUTECIILHO» «XOpOoI1Io» «OTJIHYHO»

Kiﬁ;gﬁ;ﬁiﬁ (roporoBbiit) (cpemmmit) (BBICOKMIT)
OIIK-1.1 3HaET ONpeAeIIeHHs IIpaBuneHbie oTBeTHI | Jlaét onpeneneHus Jaét Tounble Jaér Tounbie
Hemons3opanne | OCHOBHBIX TIOHATHIA Ha Bompockl Ne 1, 2, | OCHOBHBIX MOHSATUH H oTpesieNieHus: U orpeseIieHus: U
METOZIOB JIUHENHOI anre6psI U 20-28 x »k3ameHy 3a | popMyIHpYyeT TeopeMbl, | (HOPMYIUPOBKH, dbopMyIUpOBKH,
THHEHHOM HOPMYITHPOBKH MIEPBBIN CeMecCTp. JIOITYCKasi HETOYHOCTHU 3aTPYIHSSCH C 000CHOBBIBAET CBOU
areGpbI u | 6a3oBbIx Teopem (3H-1) WJIH HETIOJIHOTY OGOCHOBaHI/IeUM YTBEPKACHHUS,
AHATHTHYCCKOM W3JI0KEHUSI. YTBEPKACHHUN U JIEMOHCTPHPYET

pa3bsiCHEHUI MOHMMAaHUE B3aUMOCBsI3ei

TeOMETPUU TIpH
pelIeHnn 3amaqd
npodeccuoHalb
HOU
JeSITeNbHOCTH

B3aMMOCBSI3EH MEKY
Pa3IMYHBIMU BOITPOCAMHU..

MEXIY pa3InYHbIMU
BOIIPOCAMH Kypca.

CocrasisieT pa3inuHble
BH/Ibl YPAaBHEHUH
NPSIMBIX U MJIOCKOCTEH
B IIPOCTPAHCTBE,
BBITIOJIHSIET OIEepaluu
Hax BekTopamu (3H-2)

[IpaBuibHBIE OTBETHI
Ha Borpockl Ne 3-19 k
DK3aMEHy 3a NEpBBIN
ceMecTp.

3anuchIiBaeT ypaBHEHMUS,
3aTPYIHSACH C
00BsICHEHUEM
reoOMEeTPHUYECKOTO
CMBICJIa UX TTAPaMETPOB.
[Tpumensier popmysl,
HE 3Hast UX BBIBOJIA.

3anuchIBacT ypaBHEHUS U
HNpUMEHSET (HOPMYIIBL,
JIOITyCKast HETOYHOCTH B
X 000CHOBaHMHU.

3anuchIBaeT ypaBHEHMUs,
JaBasi KX 00OOCHOBAaHUE U
Pa3bIACHSS
reOMETPUYECKUIN CMBICT
UX apaMeTpoB. YMeEET
BBIBOAMTH UCIIOJIb3YEMbIE

(bopMyIIbI.

dopmynupyer
T€OMETPUYECKHUE
OnpeeIeHUs
KOHUYECKUX CEYEHUU U
3aIKChIBAeT U UX
KaHOHMYECKHUE
ypaBHenust (3H-3)

[TpaBUIbHBIE OTBETHI
Ha Borpoc Ne 35, 36 k
9K3aMeHYy 3a TMepPBBIi
CEMECTP, BBIIIOJIHECHUC
WH/IUBUYaJIbHOTO
3a/1aHusl.

3anuceIBaeT
KaHOHHYECKHE
YpaBHEHUS KPUBBIX U
3HAeT UX BH],
3aTPyAHSISCH IPU
(bopMyITUpOBKE UX
r€OMETPUUYECKHUX
ONpeAeICHUN U
Ba)XHEHIITNX CBOMCTB.

3anuceIBaeT
KaHOHMYECKUE YPaBHECHUS
KpPUBBIX, /1aBasi UX TOYHBIE
TEOMETPUUECKHUE
ONpe/IeTICHUs U YKa3bIBast
HY)XHYIO CHCTEMY
KOOpJAMHAT.

BriBoauT ypaBHeHUs
KpI/IBI)IX, UCXO0Os U3 UX
reOMETPUYECKUX
ONpeAeIICHUN.




IlepeBonut
KOMILICKCHBIC YMCIIa U3
anreOpanvdecKoii B
TPUTOHOMETPHUYECKYIO
U TI0Ka3aTeIbHYIO
dopmy, popmynupyer
OCHOBHBIE TEOPEMBI O
mHorowieHax (3H-4)

[IpaBuibHBIE OTBETHI
Ha Bompockl Ne 29-34
K 9K3aMEHY 3a MePBbIii
ceMecTp.

3anuchIBaeT pa3InyHbIe
(OpPMBI KOMILJIEKCHOTO
YHCIIA, 3aTPYAHSACH C
MEPEXOA0M OT OJJHOM
($hOpMBI K IpyTOii.
JlommyckaeT HETOYHOCTH B
(bopMyIHPOBKaX TEOPEM.

CB0OOOHO TTEPEXOIUT OT
OJTHOM (hOpMBI
MpeJICTaBICHUS
KOMILJIEKCHOT'O YKcia K
npyrou. J{aér Tounbie
(bOpPMYITUPOBKH TEOPEM,
3aTPYIHSSCH C
(bopMyIHpPOBKON UX
CJIEACTBHUM.

BriBoauT npaBuiia
BBITIOJIHEHUS ONEpaluid
HaJ KOMIIIEKCHBIMH
yuciaamu. J[aétr TouHbIe
(bOpPMYITUPOBKH TEOPEM O
MHOTI'O4YICHaX U
OOBACHAET UX CIACACTBUS.

AHanusupyer
OJIHO3HAYHYIO
pa3perrMoCcTb CUCTEM
JIMHEVHBIX
anredpanvaecKux
YPaBHEHUH U HAXOIUT
ux pemenus (Y-1)

Boemonnenne Kp Ne 1
u IPAaKTUYECKOTI O
3aJjaHKs Ha DK3aMEHe.

Haxonut pemenuns
CHCTEM JIMHEHHBIX
anredpandecKux
ypaBHEHUH, AOMycKas
OLIMOKHU U 3aTPYAHSSICH C
000CHOBAHHEM.

Haxonut pemenus cucrem
JIMHEMHBIX
anredpandecKux
ypaBHEHHUIA, 000CHOBBIBAs
OTBET, HO JIOMyCKas
OIINOKHU
BBIYMCIIUTEIIHLHOTO
Xapakrepa.

Haxoaut pemenus cucrem
JIMHEHHBIX
anreOpanvdecKux
ypaBHEHU, 000CHOBBIBas
OTBET U BBIMOJIHSISA
IIPOBEPKY.

Pemaer merogamu
aHAITUTHYECKOM
Te€OMEeTPHUH OCHOBHBIE
3aJ1a49¥ O TPSIMBIX U
IJIOCKOCTSIX B
npoctpanctse (Y-2)

Bremoanenmne
VHIUBUYAIbHOTO
3aJIaHus u
MIPAKTUYECKOr 0
3aJlaHNs Ha DK3aMEHE

Pemaer npocrelimue
3ajJlauu, He J1aBas
MIOJIHOTO OOOCHOBAHUS U
JIOITyCKast OIIUOKH.

Pemraer 3amaum,
000CHOBBIBas pelIeHUs,
JOTTyCKast
HE3HAYUTEIIbHBIC OITUOKH.

Pemaer 3amaun, naBas
noJipoOHOEe 000CHOBaHKE
pENICHUS U IPUBOIS
MOHSTHBIN
MOSICHUTEIBHBIN PUCYHOK.

Brimonnser onepanuu
HaJ KOMILICKCHBIMHU
YHCIIaMHu,
pacKiaabIBaeT
MHOTOYJICHBI Ha
mHoxuTeu (Y-3)

Brinonuenue
VHIUBUYAIbHOTO

3a1aHus u

MMPAKTUYCCKOT'O
3aJaHuA Ha DK3aMCHE

Pemraer 3amaun, nomydas
CYILIECTBEHHBIEC YKAa3aHUs
MIPETNo/1aBaTes.

CaMoCTOSITENBHO peliaeT
3aJjauu, JOIMycKast
He3HAUYUTEIILHBIE OITNOKH.

CaMOCTOSTEIIBLHO
MPABUIILHO BBITIOJIHSET
BCE 3a/IaHUA.
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[TpoBOAMT BBIYHCICHUS
HEO0OXOaUMBIE IS
pelieHus 3a1aq

Bemmonaenne Kp Ne 1
nu HHAUBUAYAJIBbHOT'O
3aJ]aHusl, BBITIOJHCHUE

[TpoBoUT HEOOXOAMMBIE
BBIYHCIICHHUSI, TOMTYCKast
OLINOKHU

[TpoBoUT HEOOXOAMMBIE
BBIYHCIICHHUSI, TOMTYCKast
OLINOKHU

[IpaBriIbHO TPOBOAUT BCE
HEOOXOIUMBIC
BBIUMCIICHHUS.

anre6ps ¥ reoMerpun | MPAKTHISCKOrO JITOPUTMHUYECKOTO BBIUHCIUTEIBHOTO
(H-1). 3aJJaHMs Ha DK3aMEHE. | Xapakrepa. XapakTepa.
OIIK-2.1 dopmynupyer Bonpocer NoeNe 37-49 | 3anuceiBaer 3anuceiBaeT popmanbHOe | 3amuchIBaeT hopManbHOE
Hcnonpsopanme | OMPEICICHNE pefiena | K 9K3aMeHy 3a IEpBbIii | GpopMaibHOe olpeieNieHue npejena. olpeJiesIeHue npeena u
IpO(HILHBIX U OCHOBHBIE TEOPEMEL 0 | CEMECTP. OIpeacICHUC TIpeacia, Jaet TouHbIE YCHELIHO IIPUMEHSET €r0
pasnenos npezaenax (3H-5) 3aTPYIHSISCH B €T0 (hOpPMYITUPOBKH TEOPEM, B JJOKA3aTEIbCTBAX
MATeMATHKU npuMeHeHuu. Jlonyckaer | pomyckast HETOUHOCTH B TEOPEM.
IpH  pelICHHH HETOYHOCTH B UX JI0Ka3aTelbCTBAX.
3aja4 (hOpMYITUPOBKAX TEOPEM.
npodeccHoHab dopmynupyer Bonpocekr NeNe 1-16 u | 3naer conepxarenbHblil | 3anuceiBaeT onpeaeneHus | Jaét Tounsle
HO onpezeneHus 30-37 k 9SK3aMeHy 3a | CMBICT OCHOBHBIX OCHOBHBIX IOHSTHH, OIpeziesIeHUs] OCHOBHBIX
NeSATebHOCTH OCHOBHBIX TTOHSTHH 1 BTOPOM CEMECTP. HOHATUI OOBSCHSIS UX HOHATUI U KOPPEKTHO
0a30BbIC TCOPEMBI 1 hepeHIIanbHOro COJIEPKATENBHBIM CMBICH. | IPUMEHSET UX IIPU

QG epeHIaIbLHOr0
ucuucienus (3H-6)

UCYHCIICHUS, HO
JIOITYCKAeT OITUOKHU B MX
dbopManbHOM
OTIpE/ICIICHUH.
JlommyckaeT HETOYHOCTH B
(hOpMYITUPOBKAX TEOPEM.

[TpuBOAMUT TOYHBIC
(hOpMyYITUPOBKU TEOPEM,
JIOTTyCKasi HETOYHOCTH B
UX JI0Ka3aTeIbCTBAX.

JI0Ka3aTeIbCTBE TEOPEM
muQepeHIaIbLHOT0
UCUUCIICHUSL.

Jaér onpenenenue
HOHSTHSI MHTETPAa,
3aIUChIBAE€T OCHOBHBIC
bopmyIbl IS
UHTETPHUPOBAHHUS
dyHKumi,
bopmynupyer
OCHOBHBIE TEOPEMBI
UHTETPaJIbHOTO
ucuucienus (3H-7)

Bonpocer  NeNe 17-29
u 38-46 k sk3amMeHy 3a
BTOPOU CEMECTP.

3HaeT coepKaTeIbHbIN
CMBICII TIOHSTHUS
UHTErpaia, Ho
JIOITyCKaeT HETOYHOCTH B
ero (opManbHOM
OTIpE/IeIICHUH.
Jlommyckaer HETOUYHOCTH B
(hopMyITHUPOBKAX TEOPEM
UHTETPAIbHOTO
WCUNCIICHUSI.

ITpaBrIIBHO 3aIIUCBIBAET
OIlpeieIeHNe UHTEerpaa.
[TpaBuibHO opMynupyeT
TEOPEMBbI HHTErPaIbHOIO
VCYHCIIEHUS, HO
JIOITYCKaeT HETOYHOCTH B
UX JI0Ka3aTelbCTBAX.

Ja€t TouHoe
ONpeesIeHUEe NHTETpana,
MPaBUIBHO POPMYIHPYET
U KOPPEKTHO JOKAa3bIBAET
TEOPEMBI UHTETPATILHOTO
NCYHNCJIICHUS.
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3HaeT MOCTaHOBKY
3a1a4 11

QG epeHIaIbHbIX
ypaBHEHUI U OCHOBHBIC
TEOPEMBI O

QG epeHIaIbHbIX
ypaBuenusx (3H-8)

Bompocsr NeNe 1-13
JK3aMEHy 3a TpPETHUH
CeMECTp

3HaeT MOCTAHOBKY
3amaun Koin,
OTIpEICIICHUE TIOHSTHS
0011ero pereHus
nuddepeHIaIbHOTO
YpaBHEHUS, 3aTPYIHSIACH
C OIICHKOW KOPPEKTHOCTH
MMOCTAHOBKH 3aJIa4H.

3HaeT MOCTAHOBKY 3a/1a4M
Komu, popmynupoBky
TEOPEMBI CYIIIECTBOBAHUS
U €IUHCTBEHHOCTH,
3aTPYAHSIACH B €6
MIPUMEHEHUHU K
KOHKPETHBIM YPaBHCHHSIM.

3HaeT MOCTaHOBKY 3a/1auu
Komm, ymeer ouieHuBarh
€€ KOPPEKTHOCTH B
KOHKPETHBIX CITy4asiX.
PaszbscHser nonsaTus
00I111er0, YaCTHOTO U
0CcO00TO peIICHHUS.

3HaeT MOCTaHOBKY
3a/1a4 JUIs

QG hepeHIaIbHBIX
yYpPaBHEHHUIl U OCHOBHBIC
TEOPEMBI O

QG epeHIaIbHbIX
ypaBuenusix (3H-9)

Bompocsr NeNe 1-13 k
DK3aMEHy 3a TpETHUH
ceMecTp

3HaeT MMOCTaHOBKY
3amaun Korn,
OIpEICIICHUE TTIOHSATHS
o0111ero peneHus
nuddepeHIanIbHOro
YpaBHEHUS, 3aTPYIHSIACH
C OIICHKOW KOPPEKTHOCTH
MTOCTAHOBKH 3aJIa4H.

3HaeT OCTaHOBKY 3a7jauu
Komw, popmynuposky
TEOPEMBI CYILECTBOBAHUS
U €IMHCTBEHHOCTH,
3aTPyIHSAACH B €€
IIPUMEHEHUU K
KOHKPETHBIM YPaBHEHUSIM.

3HaeT MOCTaHOBKY 3a/1a4u
Komm, ymeer onieHuBaTh
€€ KOPPEKTHOCTh B
KOHKPETHBIX CIIydasiX.
PazbscHser nonsTus
00111eT0, YaCTHOI'O U
0c0o00ro pereHusl.

3HaeT onpezeeHue
CyMMBI psiia U
OCHOBHBIE ITPU3HAKU
CXOJMMOCTH YHCIIOBBIX

Bompocsr  NeNe 14-19
K 3K3aMEHY 3a TPETHUU
CEMECT], BBINOJIHEHUE
Kp Ne 7.

dopmynupyer
OIIPEECIICHUE CYMMBI
psiZla ¥ OCHOBHBIE
IIPU3HAKH, JTOITyCKast

dopmynupyer
OIpeCIIEHuEe CYMMBI psijia
Y OCHOBHBIE IIPU3HAKHU,
JIOIyCKasi HETOYHOCTH B

Jlaér pa3BépHyThie
ONPEAEIICHUS OCHOBHBIX
MIOHATUHN U
(bopMyIUPOBKHU

psnos (3H-10) HETOYHOCTH. X 000CHOBaHHMHU. NPU3HAKOB CXOJIMMOCTH,
naBast IeTaabHbIC
pa3bsICHEHHUSI.

3HaeT onpejeneHue Bomnpocer  NoNe 20-29 | ®dopmynupyer Jaét TouHbIe Jaért TounbIe

OCHOBHBIX OHATHUIH 1
Ba)XHEHUIIINE TEOPEMBI O
(yHKIIMOHAJIBHBIX
psagax (3H-11)

K DK3aMEHY 3a TPETHU
CEMECTp, BBIIIOJHEHUE

Kp Ne 7, PTP Ne 2.

Ba)KHEHIIINE TEOPEMBI,
JIOITYCKast HETOYHOCTH,
MIPUMEHSIET UX K
peIIeHHIOo 3a/1a4,
coBepIas
HC3HAYUTCIIBHBIC
OIINOKHU

OIPEEIIEHUS] OCHOBHBIX
MOHATUH U (HOPMYIUPOBKHU
TEOPEM O
(GYHKIIMOHAJIBHBIX psAax.
IIpaBmiIbHO IpUMEHSIET
TEOPEMBI K PEIICHUIO
3aj1ay, JIOMycKasl OINOKU
BBIUHCIUTEIHLHOTO
Xapakrepa.

(GOpMYIHPOBKH TEOPEM O
(YHKIIMOHAIBHBIX psJax.
[IpaBunbHO permiaeT
3a7a4m Ha
(GYyHKLIMOHATIBHBIE PSIbI,
JaBasi IeTajIbHOE
TEOPETHUECKOE
000CHOBaHUE pe3yibTaTa.
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Breruucnsger npenensl,
packpbIBasi OCHOBHBIC

Beimonmaenune Kp Ne 2.

[IpaBuibHO onpeaessieT
BHJI HEONIPEIECIIEHHOCTH,

Beruucnsger npenensl,
JIOITYCKasl OIINOKH

[TpaBUIIBHO BBIYUCIISET
MpeIesibl C pa3InYHBIMU

THIIBI HO JIOIYCKaeT OLINOKHU BBIYUCIIUTEIBHOIO TUTIAMH
HEONpeeIEHHOCTEH IIPU UX PACKPBITUU. Xapakrepa. HEOIIPEACIEHHOCTEN.
(V-4)
Breruucnser Bemonnenne Kp Ne 3 | Beraucasier Beruucnsier npoussBoansie | IIpumensier npasumna
IPOU3BOHEIE U us, PI'P. MIPOM3BOIHBIC U u nuddepeHuansl, nuddepeHIaIbHOTO
nuddepeHmans b depeHIHabl, JIOTycKast HCUMCIICHMUS,
yHKIHit JIOIycKas HE3HAaYUTeNIbHbIe OIUOKA | 0OOCHOBAHHO MOJTy4ast
(V-5) HE3HA4YUTEIJIbHbIE BBIYHMCIIATEIIBHOTO BEPHBII pe3yJIbTar.

OIIMOKY TIpH Xapakrepa.

NpUMEHEHHU (HOpMYIT

nuddepeHIaIbHOro

VICYUCIICHUSL.
[Tpumensier MmeTo bl Beimonuenue PI'P. [IpaBuibHO IPOBOAUT CamocTosTeNBHO CamocrosiTensHO

QG epeHIaIbLHOr0
UCUHUCIIEHUS K
UCCIIEIOBaHHIO
GyHKIMHA 1
MOCTPOCHUIO TpapuKoB
dynxkuuii (Y-6)

uccienoBanue GyHKIu,
MoJTyYast CyIeCTBEHHBIC
YKa3aHHUS
npernoaaBaTes.

MIPOBOIMT MCCIICIOBAHUE
GbyHKINY, TOTTyCKast
BBIYUCJIIUTCIIBbHBIC OIHI/I6KI/I
1 HETOYHOCTH B
000CHOBaAHHH.

IIPOBOJIMT WCCIICIOBAHKE
byHKIIH, 000CHOBAaHHO
1I0JIy4asi IPABUIbHBINA
pe3ynbTar.

Beruncrisier HHTErpaibl
U MIPUMECHSICT
WUHTETpaJIbHOE
HCUHNCIIEHUE K
PELICHHUIO TTPUKIIATHBIX
3anau (Y-7)

Bemonnenne Kp Ne 4
u PI'P.  Bompocsl
NeNe 27-29, 39-46 «k
DK3aMEHY 3a BTOpOMU
ceMecTp

Beruncnsier uHTETpansl,
JIOITyCKast
HE3HAUNTEIIbHbIE
OLIMOKH B IPUMEHEHUHU
(bopMys HHTETPATBEHOTO
ucuucnenus. Jlomyckaer
OIIMOKY B IPUMEHEHUU
(bopMyI1 HHTETPATBLHOTO
WCUUCIICHUS TIPU
peLICHUH PUKIIAIHBIX
3ajad.

Bbruncnser uHTerpansl u
IIPaBWJIBHO MPUMEHSET
(bopMyJIbl UHTETPATBHOTO
VCYHCIICHUS K PELICHUIO
3a/1a4, JI0MycKas OIIMOKU
BBIUHCIUTEIBLHOTO
Xapakrepa.

[IpaBunbHO IpUMEHSIET
[IpaBUjIa UHTETPUPOBAHMUS.
[IpuMeHsst uHTErpanbHOE
UCYHUCIICHHE, I10Ty4aeT
IIPaBUJIbHBIA U
00OCHOBaHHBIN pe3ynbTaT
IIpU PELICHUH
IIPUKJIAJHBIX 3a]1a4.
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[Ipumensier

Beimonmaenune Kp Ne 6.

Haxonut pemenns

Haxonut pemenns

Haxoaut pemenus

CTaHJAPTHBIC METO/IbI b depeHIaTbHBIX muddepeHIaTbHBIX g hepeHIMaTbHBIX
HAXOXXJCHUS PELICHUN YPaBHEHHI YpaBHEHU CTaHAAPTHBIMU | YpaBHEHH, JaBas
nuddepeHHanbHbIX CTaHIapTHBIMHU METOJIaMH, TOTyCKast o ipoOHOE 0OOCHOBAHHE.
ypaBHenuil (Y-8) METOJIaMHU, JI0IycKast BBIUHCIIUTENbHBIC

AITOPUTMHUYECKUE OIINOKH.

OIINOKH.
YmMeer uccnenoBarb Bonpocer NoeNe 14-23 | Ananusupyer AHanu3upyeT cXoAUMOCTh | Jlenaer nmpaBuiIbHbBIE

CXOJIMMOCTb YHCITOBBIX
PSIIOB | OTIPENICIISIT
00JacTh CX0IUMOCTHU
(G YHKIHOHATBHBIX
psimoB (Y-9)

u 27 K dK3aMeHy 3a
TpeTui ceMecTp,
BeinoaHeHue Kp Ne 7

CXOJUMOCTD PSIJIOB,
JIOITYCKasi HETOYHOCTHU
WJIH ITOTPEIIHOCTH B

000CHOBAaHUHU OTBETA.

pAAOB, JOITYCKas
HCTOYHOCTHU B
000CHOBAHHMH OTBETA.

3aKJIFOYEHHUS O
CXOIMMOCTH PSJIOB, JlaBast
noaApoOHOe
TEOPETUIECKOE
000CHOBaHHE.

YMeer npeacTaBiiTh
GbyHKIIMY B BUJIE
CYMMBI
(GyHKIIMOHAJILHOTO
psina (V-10)

Bompocer  NeNe 24-29
K DK3aMEHY 3a TpEeTuil
cemectp, PI'P Ne 2.

YMeer HaxOIUTh
pasyoxeHus: QyHKIUi B
CTETIEHHbIE PSAJIbI U PSI/IbI
dypsbe, nomyckas
OLIMOKY WX IToJTy4ast
YKa3aHHUs
npenojaBaTels.

YMeeT caMOoCTOATENbHO
HaXO/UTh Pa3I0KEeHUs
(GyHKIUI B CTENIEHHBIE
psnbl 1 paasl Dypee,
JIOITyCKasi OTJIEIbHbIE
HETOYHOCTH.

YMeeT caMOCTOATENIbHO
HAXOHUTh Pa3I0KEHUS
(GyHKIUH B CTENICHHBIE
psabl ¥ psaasl Dypee,
JaBas MoapooHoe
TEOpETUIECKOe
000CHOBaHUE.

ITonumaer poib
MOHATUSA NIpeeIIa, KaK
TEOPETUYECKON OCHOBBI
METOI0B
MaTe€MaTH4eCKOTro
anamm3a (H-2)

Bomnpocer  NoNe 37-49
K 3K3aMEHY 3a IEPBBIN
cemecTp, BOIIPOCHI
NeNe 5, 20, 25-27, 30,
38, 42 k oK3ameHy 3a
BTOPOM CEMECTp H
Borpockl NeNe 14 u 26
K 3K3aMEHY 3a TPETHUH
ceMecTp.

OOBCHSET KIIOUYEBLIE
[IOHATHSA
MaTeMaTU4YECKOro
aHaIIn3a, KaK pe3yybTar
MpeIeIbHOTro Mepexoa,
JIOITYCKast HETOYHOCTHU B
(dbopManbHBIX
OTIpe/ICIICHUSX.

Jaér onpenenenus
BaXXHEHIITNX TTOHATHH
MaTeMaTHYECKOTO
aHaIM3a, KaKk pe3yjbTara
MpEeAENIbHOIO Mepexoa,
3aTPYAHSISCH B
00BACHEHHUH €I0
COJIEPKATEIHHOTO CMBICIIA
Ha peaJIbHbIX IPUMEPAX.

Jaér onpenenenus
BaXHEHIITNX TOHATHH
MaTeMaTHYECKOTO
aHajmn3a, KaK pe3yjbTara
MpeAesbHOIO Mepexo/a,
JlaBas JIeTaJbHOE
00BsICHEHHE
COJIEPKATEIHPHOTO CMBICTIA
Ha peaJIbHbIX NPUMEpax.
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Huddepenumpyer
GYHKIMH |
PUMCHCHHUS
nuddepeHnraibHoe
UCUHUCIICHUE K
pemenuto 3ana4 (H-3)

KpNe3 w5, PIP,
Borpockl  NoNe 11-16
u 34-36 K sK3aMeHy 3a
BTOPOH CEMECTP.

[Ipumenser
muddepeHIranTbLHOe
WCYHUCIICHUE, JIOMTyCKast
HE3HAYUTCIIbHBIC
OMMOKH B IPUMEHEHUU
npaBui U GopMy.

[Ipumensier
muddepeHIranTbLHOe
UCYHCIICHUE, TOMyCKast
HE3HAYUTCIIbHBIC
BBIUHCIUTENIbHBIE OIINOKU

[Ipumensier

g depeHmraIbLHOe
HCUHCIICHUE,
000CHOBAHHO TOJTyYast
BEPHBIC PE3yJIbTATHI.

HuTerpupyet GpyHkuuu
Y BBIYMCIIACT 3HAUCHUS
MCKOMBIX BEJIMYUH

yepe3 unrerpanst (H-4).

Kp Ne 4, PIP,
Bonpockl NeNe 27-29,-
41, 46 k sK3aMeHy 3a
BTOPOH CEMECTP..

[Ipumensier
MHTETPaJIbHOE
UCYHCIICHUE, TOMTYyCKast
HE3HAYNTEIIbHbIC
OIIMOKY B IPUMEHEHUU
npaBui U GOpMyII.

[TpumeHnsieT uHTErpanbHOE
UCYHCIICHUE, JOTTYCKas
HE3HAYUTEIIbHbIC
BBIYHCITUTEILHBIC OIIUOKU

[IpumeHsieT nHTErpaJIbHOE
UCYHCIICHUE,
000CHOBAaHHO MOJyYast
BEPHbIE PE3YJIbTaThI.

Braneer HaBbikamMu
COCTaBJICHUS U
peeHus
nuddepeHIaTbHBIX
ypasuenwuii (H-5).

Beimonaenne Kp Ne 6,
Bonpockl NeNe 1-13 k
DK3aMEHY 3a TpEeTHi
ceMecTp.

Pemaer nmpukiagHbie
3a/a4M, CBOJS UX K
PEIICHUIO
TdhepeHIaTbHBIX
ypaBHEHUH, AOMycKas
OIIMOKY MIIM HE JaBas

Pemaer npukiaaHbie
3aj1a4M, CBOJIS UX K
PCLICHUIO

QG depeHIaTbHBIX
ypaBHEHUl, A0mycKast
HE3HAYHUTEIIbHBIC

Penraer npukianasie
3a71a4d, CBOOA UX K
PEIICHHIO

¢ hepeHIMaTBEHOTO
ypaBHCHHS, J1aBast
ACTAJIbHBIC PAa3bACHCHUA U

MOIPOOHOTO BBIUUCIUTENbHBIE OMUOKHA | MPaBUIHLHO IPOU3BOIS
00OCHOBAHHS. WA HETOYHOCTH B HEOOXOINMBIE
000CHOBAHHUH. BBIYHCIICHUS.
Bnaneer HaBrlkaMu Bonpocer NeNe 21, 24- | Beraucinser Brranciser Brruncnser

HaXO0XJICHHSI NICKOMBIX
BEJINYMH B BUJIE CYMMBI
psna (H-6).

26 K D»JK3aMeHy 3a
TpeTui ceMecTp,
PI'P No 2.

XapaKTePUCTHUKH C
IIOMOIIBIO pS[I[OB,
3aTPYIHSSCH C
000CHOBaHUEM
pe3ynbTara.

XapaKTePUCTHKH C
MTOMOMUIBIO PSIJIOB,
000CHOBBIBAET pe3yJbTar,
JIOTTyCKasl OT/IeIbHbIE
HETOYHOCTH.

XapaKTEPUCTHKH C
IMOMOIIBIO PAZIOB,
KOPPEKTHO 0OOCHOBBIBASI
pe3yibTar.

[Mkana ouenuBanus coorBercTByeT CTO CIIOI TU(TY):

€CJIH TI0 JUCITUTIIINHE TPOMEKYTOUHAs aTTECTAIMs MPOBOAUTCS B (hOpME 3a4eTa, TO pe3yabTaT OIICHUBAHUS — «3aYTEHOY, «HE 3aUTCHOY;

€CIM TIO JUCLHUIUIMHE TPOMEXKYTOYHas aTTecTalusi MpoBOAWTCS B (opme sKk3amMeHa W (WIM) KypcOBOTO MpoekTa (paboThl), TO IIKala
OIICHUBAHUS — OaJThHAas.
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3. TunoBbIe KOHTPOJIBHBIC 3aJaHUA AJIHA MPOBCACHUSA leOMC)KyTO‘lHOﬁ aTTeCTalluu

3.1 Bompocs! 1Jis1 OlleHKH 3HAHUI{, YMeHHii ¥ HABBIKOB, C(POPMHPOBAHHBIX Y
cryaenta no komnerenuuun OIIK-1

Bonpocsk! k 3x3ameny 3a 1-if cemecTp

1. [TonsiTue nuHeitHOrO MpocTpancTBa. OnpeencHue, NpUMepsI.

2. JIuHeliHasgs 3aBUCHMOCTD UM JIMHEMHAs HE3aBUCUMOCTb  JJIEMEHTOB  JIMHEHHOIO
MIPOCTpaHCTBA. Pa3MepHOCTh IMHEWHOTO MPOCTpaHCTBA. ba3uc, KOopInHATHI.

3. BexkTopsl. JIuHeliHble onepauuu Haj BekTopamH. KoJuimHEapHOCTh, KOMIUIAaHAPHOCTB,
OpPTOTrOHAJILHOCTb BEKTOPOB.

4. TeopeMa 0 JIMHEMHOW 3aBUCUMOCTH JBYX, TPEX U YETBHIPEX BEKTOPOB.

S. Opuenranus TPOMKHU BEKTOPOB. CaoiicTBa OPHUEHTUPOBAHHBIX TPOEK.
OpToHOpMUPOBaHHBIH 0a3uc, AekapToB Oa3uc.

6. CkansipHoe  NIpOU3BEIACHHUE:  OINpEACNICHHE  OCHOBHbIe  cBoiicTBa.  Kpurepuit
oproroHanbHOCTU. CKaJIIpHBIN KBaJpaT BEKTOPA, YTOJI MEXKIY BEKTOPAMH.

7. Haxoxnenue ckajispHOro TIpOU3BEACHUSI BEKTOPOB, 3aJaHHBIX KOOpAMHATaMH B
OPTOHOPMHUPOBAaHHOM Oa3zuce (BbIBOA (hopMyIIbl).

8. BekTtopHoe  mpousBeneHue: — OmpenesieHue, OCHOBHbIe  cBoMcTBAa.  Kpurepuit
KOJUIMHEAPHOCTH.

9. HaxoxneHue BEKTOPHOrO IPOMU3BEACHUSI BEKTOPOB, 3aJaHHBIX KOOpAMHATaAaMH B
JeKapToBOM Oasuce.

10. CMemanHOe IPOM3BENEHUE TPEX BEKTOpOB. OmpereneHue, CBONCTBA, F€OMETPUUECKHUM
CMBICIL.

11. Haxoxnaenne cMemaHHOrO TpPOU3BEIACHHUS BEKTOPOB, 3aJaHHBIX KOOpAMHATaMU B
JEKapTOBOM Oasmce.

12. JlexapToBass cucreMa KoopAuHAT. Paguyc-BEKTOp TOYKH, AEKapTOBBIE KOOPIAMHATHI
TOUKH. CBSI3b MEX/1Yy KOOPJAUHATAMU TOYEK U KOOPJIMHATAMH BEKTOPOB.

13. VYpaBHeHUE TIOCKOCTH B MPOCTPAHCTBE: BEKTOPHAsA M KOOpAUHATHAs (hopMa ypaBHEHHMS.
YpaBHEHME MJIOCKOCTH B OTPE3KaAX.

14. HopmanbsHoe ypaBHeHHE TII0CKOCTH. PaccTosiHME OT TOUKH /10 TNIOCKOCTH.

15. B3anmHoOe pacnonokeHue miI0CKOCTEeW B TPOCTPAHCTBE. YTOJI MEXAY INIOCKOCTSIMU.

16. Pa3nuuHble BUBI ypaBHEHUH IPSIMOM B IPOCTPAHCTBE. PaccTosiHME OT TOUKH 110 MPSAMOM.
17. B3anmHoe pacnoyiokeHHe ABYX MPSIMbIX B TPOCTPAHCTRBE.

18. B3anMHOe pacnonoxeHue nNpsMon 1 IIIOCKOCTH. YTOJ MEXAY IPSAMOM U INIOCKOCTBIO.
19. Haxox/1eHre TOUKM nepecedeHust MpsSMON U MIJIOCKOCTH.

20. Martpuuibl: ocHOBHbIE MOHATHS. Ornepanuy TPAaHCIIOHUPOBAHUS, YMHOXKEHHUSI Ha YHCIIO,
CJIOKEHMSI, UX CBOMCTBA.

21. YMHOKEHHE MaTpull: OIpeneieHue U cBoicTBa. CBA3b C APYTMMHU OINEpalMsIMM Hal
MaTpPULIAMHU.

22. Omnpenenurens Matpulibl. OCHOBHBIE CBOWCTBA ONPEEIUTENCH.

23. O6parumocth Matpullbl. EnuHcTBEeHHOCTH 0OpaTHOM MaTpuibsl. HeoOxomammoe wu

JIOCTaTOYHOE YCIIOBHE CYIIECTBOBaHUE 00OpaTHON MaTpHIlbl. HaxoxeHrne oOpaTHOM MaTpHIIbL.

24.  Panr marpuibl. DJ1eMeHTapHbIe IpeoOpa3oBaHus Haj cTpokamu (cTosibuamu). Teopema o
6azncHOM MuHOpe. Haxoxxaenne panra MaTpHIibL.

25. CucTeMbl JIMHEWHBIX anreOpanvyecKux ypaBHEHUH, MaTpUUIHbIC ()OPMBI MPEICTABICHUS.
Teopema Kponekepa-Kanemu.



26. OnHOpOIHBIE CHUCTEMBI JHHEWHBIX alreOpanyecKux YpaBHEHHH, WX HETPUBUAIBHBIC
pemeHusi. CBOMCTBa pelieHUN OJHOPOJHBIX CHCTEM JIMHEWHBIX ypaBHeHuH. HeobOxomumoe u
JIOCTAaTOYHOE YCJIOBHUE CYIIECTBOBAHMS HETPUBHAIBHOTO PELICHUSI.

27. Heonnopoansie cuctemsl JMHEHHBIX anreOpamyeckux ypaBHeHuid. Teopema Kpamepa.
dopmyisl Kpamepa.

28. Pemenue cucreM nuHEHHBIX anreOpandecKux ypaBHeHH MeToioM ["aycca.

29. KommuiekcHbie uncna. AnreOpanueckas (opMa KOMIUIEKCHOro uyucia. KomrmiiekcHo-

conpspk€HHOE uncno. Onepanuu HajJ KOMITICKCHBIMH YUCIIaMu B ayireOpandeckoi hopme.

30.  Moaynb U apryMeHT KOMIUIEKCHOTO uncia. Tpuronomerpudeckas (popma KOMILJIEKCHOTO
yucna. Onepanuy HaJ KOMIUIEKCHBIMH YHCIaMH B TPUTOHOMETpHUYeckoi ¢opme. Popmyna
Myaspa.

31. CaolicTBa apryMmeHTa KoMImiekcHoro gucia. @opmyna Ditnepa. [lokazarensHas popma
KOMILIEKCHOT0 yncia. Onepanun HaJl KOMIIJIEKCHBIMM YUCJIaMH B [TOKa3aTeIbHON GopMme.

32. MHorouwieHsl (nmosrHOMbI). CloK€HHE MHOTOYJICHOB M YMHOXXEHME MHOTOWICHOB Ha

YUCJIO0, CBOMCTBA. YMHOXEHHWE MHOrowieHOB. CTeneHb MHOTOWIEHA, TOXICCTBEHHO PaBHOTO
Hym0. JleneHne MHOro4sieHoB ¢ octatkoM. Teopema besy.

33. OcHoBHas Teopema anreOpbl. PaznoxeHue MHOrouieHa Ha JIMHEHHbBIE COMHOMKHUTEIH.
KpaTtHOCTE KOpHSI MHOTOYJIEHA.

34.  Pa3noxeHue Ha MHOXXHTEIA MHOTOWICHOB C BEIIECTBEHHBIMU K03 purimenramu.

35. Konunueckue ceueHuss (KpuBbIE BTOPOTO IMOPSAAKA): TEOMETPUUYECKHE OIpENeIeHMUs,
KaHOHUYECKHE YPAaBHEHHS.

36. [Tonsspable kKOOpAMHATHL. CBS3b NOJSAPHBIX KOOPIMHAT C JCKAapTOBBIMH. Y PABHEHMS
KPHUBBIX BTOPOTO MOPsAKA B MOJSIPHBIX KOOPAMHATAX.

37. OkpecTHOCTh TOYKM 4YHCIIOBOM mpsiMod. [lpenenbHble M M30JIMPOBAHHBIE TOYKH
MHOXkecTBa. Onpeenenue npenena GyHKIUN B TOUKE, €r0 CMBICI.

38. Pacmupennas uyncioBas mnpsiMas. OKpeCTHOCTb OECKOHEYHO YAAJIEHHOM TOYKH.
Omnpenenenue mpenena B 06CKOHEUHO YAANEHHON TOUKeE.

39. Teopema 0 elMHCTBEHHOCTH Tpezena. TeopeMa 00 MHEPLIMHU 3HAKA.

40. MoOHOTOHHOCTH Tpejiena (TeopemMa O MpeAeTbHOM Iepexoe MoJl 3HAKOM HEPABEHCTBA).
Teopema 0 c:kaTol MEPEMEHHOM.

41. IlepBbIil 3aMeUaTENbHBIN MPEAET U €T0 CICACTBHUS.

42. [TocnenoBarensHOCTH. OnpenesieHre npeaeia nociaeaoBaTeabHocTH. OTin4ure npeaena

MMOCJICAOBATCIIBHOCTU OT IPEACiia (I)YHKLII/II/I B OECKOHEYHO YHaHéHHOﬁ TO4Ke. MOHOTOHHOCTh U
OTrpaHUYCHHOCTH TOCIEA0OBATCIIBHOCTH.

43. Teopema 0 CylecTBOBaHHM MpPeIesia MOHOTOHHOM OTPaHUYEHHOMN MOCIIEI0BATEIIbHOCTH.
Bropoii 3aMeuarenbHblil Npenell U ero CIeACTBUS.

44, OrpannyeHHOCTb (DYHKIIMU B TOUKE. TeopeMbl 00 OrpaHUYEeHHBIX (PYHKIUSX.

45.  beckOoHEYHO Maible U HMX CBOHCTBa. beckoHeyHo Ooinbiime M uX cBoicTBa. CBs3b
0eCKOHEYHO OOJBIINX M OECKOHEYHO MaJIbIX.

46. Teopema o0 cBsizu OECKOHEUHO Majioll C (YHKIHEH, MMEIoNmeld KOHEUHBIN TMpeael.
Teopema 00 apudmeTndyecKux onepanusax HaJl npeaeaaMu. Buabsl HeonpenenEHHOCTEH.

47. CpaBHeHnEe OECKOHEYHO MaJIbIX. DKBUBAJICHTHBIE OECKOHEUYHO MaJlbIe.

48. OpnocroponHue mpenensl. HeoOxoaumoe W JOCTaTOYHOE YCIIOBHE CYIIECTBOBAHHUS
npenena.

49, HenpepsiBHOCTD (pyHKITMHU B TOUKE M Ha oTpe3ke. Kimaccudukaius Touek pa3phisa.
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Bomnpocsl k 3k3ameny 3a 2-ii ceMecTp

1. HenpepbiBHOCT pyHKIMM B TOUKe M Ha oTpe3ke. Teopemsl Komu.

2. HenpepsiBHOCTH (DyHKITMHM B TOUKE M Ha oTpe3ke. Teopemsl BeiepmTpacca.

3. ITponsBonHas GpyHKLUA B TOUKe. ['eoMeTpudeckas u MeXxaHUYECKasi HHTepIIpeTarLysl.

4, Hudbdepenumnpyembie byHKIHH. HeoOxogumoe M 10CTaTOYHOE  YCIIOBHE
muddepentmpyemoctu. Juddepenmnuan. HenpepoiBHOCTh nuddhepeHimpyeMoit pyHKIum.

S. [TpousBonnas ¢ynkuu B Touke. [IpaBuna nuddepeHunpoBanust CyMMBbI, IPOU3BEICHHS
Y 4aCTHOTO.

6. HuddepenumnpoBanue cinoxuol ¢hyakuun. [IponsBogHas o6paTHOMN QyHKITUN.

7. Teopema depma.

8. Teopema Poss.

9. Teopema Jlarpanxa.

10. Teopema Komn.

11. [IpaBuino Jlonurans (popmynupoBka).

12. OKkeTpeMyMbl pYHKIMU OAHO epeMeHHoi. HeoOxoaumoe ycioBue sKCTpeMyMa.

13. OKcTpeMyMbl PYHKIUMU OAHOM nepeMeHHOoH. /locTaTouHble yCIoBUS SKCTpEMyMa.

14. Hanpasnenue Bbimykinocty rpaduka ¢yHKUuu. JlocraTo4HOE YCIOBHE BBITYKIOCTH
rpaduka QyHKIHH.

15. Toukn mnepernda. Heobxomumoe ycinoBue cyuiecTBoBaHMus mneperuda. [locraTouHoe
yCIIOBHE CYLIECTBOBaHMs neperuoa.

16. ITonsatue o muorounene Teitnopa. @opmyna Teitnopa 11 GyHKINMN OHONW NEpPEMEHHOM
(6e3 nokaszarenbcta). Popmyna MaknopeHa aist GyHKIumi e”, Sin X, COS X .

17. IlepBooOpasHas u HeonpenenEHHbIN nHTEerpai. Mx croiicTaa.

18. IlepBooOpasHas u HeompeaenEéHHbIH UHTErpan. MeToibl BIYMCICHUS HEONpeIeNEHHBIX
MHTETPAJIOB: UHTETPUPOBAHUE 110 YACTSAM U 3aMeHa MepEMEHHOM.

19. JlpobHo-panmonanbHas (yHKuusa. Tumsl mpocTedmux anredpandyeckux Ipodedl u ux
MHTETPUPOBAHUE.

20. Wnrerpanbuas cymma Pumana. Omnpenenénuelii unterpan Pumana. MuHTerpupyembie
¢ynkuuu. ['eomeTpuueckas HHTEpIpETaLUs ONpeaeEHHOrO HHTerpaa.

21. Onpenenénnpii nHTerpan Pumana. CBoiicTBa omnpenes€HHOTO HMHTEerpana. Teopema o
CpeIHEM.

22. OnpenenéHHbIl MHTETpajl € IEPEMEHHBIM BEpXHMM IpenesnoMm. Teopema o ero
npou3BoiHON. CyIliecTBOBaHHE EPBOOOPA3HOM HENPEPHIBHON (HYHKIINU.

23. OnpenenéHHbIl MHTErpaJl C NEPEMEHHBIM BEepXHMM mpenenomM. Popmyna HproToHa-
JleliOHMIIA.

24, Onpenenénnblii nHTErpasl PuMana. MeToasl BBIYMCIEHUS: HHTETPUPOBAHKUE IO YACTIAM U

3aMCHa HCpCMCHHOﬁ.

+00
dx

25.  Tlonstue o HecoOCTBEHHBIX HHTErpaiax |-ro pona. MnTerpans Buaa .[_p (a,p>0).

2 X

b

dx

26. [TonsiTue o HecoOcTBeHHBIX MHTETpanax |l-ro poxa. aTETpans! Buga j—p .

a (X o a)
27. Kpusble Ha minockoctu U B npoctpaHcTBe. Crnpsmisiemasl KpuBasi, JUIMHA AYT'M KPUBOK

(BeIBOT (hOpPMYJIIBI 17151 SIBHO 3alaHHON KpuBOi). Juddepeniman AIuHbI TyTH.
28.  BorumcrieHue miomanei miockux GUryp B I€KapTOBBIX U MOJSIPHBIX KOOPMHATAX.
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29.  BroluucieHue 0oO0BEMOB TeJ MO IUIOMAAAM IONEPEYHbIX CEYCHHH M OOBEMOB Tel
BPAIICHHSL.

30. OyHkuuM ABYX nepeMeHHbIX. [lepenen m HempepbIBHOCTh. YacTHBIE MPOU3BOAHBIE, UX
reoMeTpuyecKasi HHTepIpeTaus.

31.  [uddepenuupyembie ¢GyHKUMH AByX mnepeMmeHHbIX. llommbii  auddepennman.
Heob6xomumoe ycinosue nuddepenimpyemoctu. Jlocrarounoe ycioBue qudepeHIIupyeMoCcTH.

32. Hubdepenuupyembie GyHKIMU IBYX mnepeMeHHbIX. JuddepeHnupoBanne CcaoxHON
byHKINN.
33. Yacruele mnpou3BomHble U auddepeHnuansl  BBICIIMX MOPSAAKOB. Teopema o

nepecTaHoBKe nopsiaka auddepenuupoBanus (HopMyIupPOBKaA).
34. ®dopmyma Tetinopa mist GyHKIIUK IBYX MEPEMEHHBIX.

35. DKcTpeMyMbl (YHKIIMM JIBYX IepeMeHHbIX. HeoOxonmmoe yclioBHE CYIIECTBOBAHUS
IKCTpEMyMa.

36. OKcTpeMyMbl (QYHKIMH ABYX IEPEeMEHHBIX. JlOCTAaTOYHOE YCIOBHE CYIISCTBOBAHMS
sKcTpemMyMa (popMyIUpOBKA).

37. Huddepenunpoanue GyHKINHU, 3aJaHHON HESIBHO.

38. Ornpenenenue U CBOMCTBA ABOMHOIO MHTErpaia.

39.  Broluncnenue IBOWHOTO MHTErpaja B IEKAPTOBOM CUCTEME KOOPIUHAT.

40.  BoluncneHue IBOMHOTO UHTErpaja B MOJSPHON CHUCTEME KOOPIUHAT.

4]. [IpunoxeHus TBOWHOTO MHTErpaa.

42. OmnpeneneHre u CBOMCTBAa TPOHHOTO UHTETrpaa.

43.  Boluncnenue TpoOMHOTrO UHTETpalia B IEKApTOBOM CUCTEME KOOPIUHAT.

44.  BoluncneHue TPOMHOTrO UHTETpalia B IMIIMHIPUYECKON cucTeMe KOOpANHAT.

45.  BoluncneHue TPOMHOTO UHTETpaia B ChEepUUIECcKOil cucTeMe KOOpAUHAT.

46.  IlpmiiosxeHus TPOWHOTO UHTETpaa.

Bomnpocsl k 3k3aMeny 3a 3-ii cemecTp

1. Ompenenenvie nuddepeHInanbHOrO YpaBHEHMs, €ro mopsaka, pemeHus. Ilpumepsr
COCTaBJIEHUS U pelieHus AuddepeHnanbHbIX ypaBHEHUH.

2. T'eomerpuueckoe (KadecTBEHHOE) WHccienoBaHne MU QepeHInaIbHbIX YpaBHEHHH 1-To
nopsiaka. OOmiee, 4YacTHOE pelIeHHs, HMX TE€OMETPUUYECKUI CMBICI. YpaBHEHUS C
pa3aenaomUMUACS TEPEMEHHBIMHU.

3. uddepenunanbupie ypaBHeHUs 1-ro nopsaaka. 3agaya Komm. Teopema o cyiiecTBOBaHHH U
€IMHCTBEHHOCTH pemieHus 3aaaun Kommu. OOmiee u yacTHOE pellieHus], UX FreoMeTpUUeCKUuit
cMbicil. Ocoboe pemienue. Pemenue ogHopoaHoro audQepeHnuanbHOro ypaBHeHHus 1-To
MOpsIKA.

4. Jluneiinsle nuddepeHnnanbHble ypaBHEHUs 1-ro mopska.

Omnpenenenue auddepenimansHoro ypaHeHus. [lopsnok auddepeHimaisHOT0 ypaBHEHHUS.
Pemenue nudpepeHmanbHbIX ypaBHEHUH B OJIHBIX AU depeHnnanax.

6. Juddepennnanpapie ypaBHEHHsS BBICIINX TOPsSAKOB. 3amada Komm, ee reomerpuyeckoe
HCTOJIKOBAaHUE JJI ypaBHEHUH 2-ro mopsaka. TeopeMa cyliecTBOBaHUS U €AMHCTBEHHOCTH
pewenus 3agaun Komu. Metoa noHukeHus nopsiaka 1upGepeHaabHoro ypaBHeHusI.

7. JuddepenunanbHple ypaBHEHUS BbICIIMX MOpsaakoB. 3amaya Komm. OOmiee u vacTHOE
pemienust. JluHelHbIE HEOJHOPOAHbBIE YpaBHEHUS #n-To mopsaka. Crpykrypa oOriero
pereHus..
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10.

11.

12.

13.

14.

15.
16.
17.

18.
19.

20.

21.

22.
23.
24.

25.

26.

JIunelinpie muddepeHIanbHbIe YpaBHEHUS N -ro IopsJKa. JInneliHbIi
Qg QepeHInanbHbIN onepaTop U ero cBoiicTBa. CBOWCTBA pEIICHUH TMHEWHBIX OJHOPOIHBIX
mudepeHInaTbHBIX YPaBHEHUH.

JInHEWHO HE3aBUCHUMBIC pENICHUS JUHEHHOrO  OJHOPOAHOrO U GdepeHIHaTLHOTO
ypaBHeHHs 71 -To mopsnaka. Ompenenurtens Bponckoro. Heobxomumoe u A0CTaTouHOE
yCJIOBHE JUHEHHOM  HE3aBHUCHUMOCTH  PEIICHUH  JUMHEHHOTO  OJHOPOJHOTO
Qg QepeHInaTbHOTO YpaBHEHUSL.

OynnamentanpHas cuctema pemeHud. Crpykrypa oOmIero pemeHuss JUHEHHOro
OJTHOPOAHOTO AU PEPEeHIINATBHOIO YPaBHEHUS /1 -TO MOPSIIKA.

HeonHopoanbie TuHEHBIE YpaBHEHHS N -TO OPSIKA, CTPYKTYpa 0o0IIero pemeHus. Meton
BapHaIlK MPOU3BOJIHBIX TOCTOSHHBIX.

JIuneitnble ogHOpoAHbIE AU depeHnanbHble ypaBHEHUsT N -To MOpsIKa ¢ MOCTOSHHBIMU
KodpdunrenTamu. Xapakrepuctuueckoe ypaBHeHue. lloctpoenne QyHmameHTaIBHON
CUCTEMBI PELICHU.

Jluneitnple HeogHOponHBIE MU depeHIanbuble ypaBHeHHs N -ro mopsanka. CTpykTypa
obmero pemenus. HeomHoponneie nuHeilHbIE nuddepeHansapie  ypaBHEHUsT N -TO
nopsifika C MOCTOSIHHBIMH KO3 (uIMeHTaMu W crenualbHOW MpaBod YacThio. Meton
HEOTpeACIICHHBIX KO3 PHUITUCHTOB.

Yucnossle psapl. Cxonumocts psaga. Cymma psaa. Kpurepuit Komm uis 4MciaoBbIX psiioB.
Heo6xomumoe ycmoBue cxomumocTt. Octatok cxozsmerocs psga. OOmue cBoiicTBa
CXOJISIIUXCS PS/IOB.

WuTerpanbubiii npusHak cxoauMocTt Ko, O000IIeHHbIN TapMOHUYECKUH PSI.
Psanel ¢ nonoxxurensHbIMU yieHamMu. [Ipu3Haku cpaBHEHHUS.

CxonuMocCTh psiia, cymMMa psiia, OCTaTOK CXOJsIIerocs psna. Psjbl ¢ MON0XUTETbHBIMU
yneHamu. [Ipusnak lanamOGepa.

3nakouepenyromuecs psaasl. [lpusnax Jlelionuma.

Pagel ¢ 4neHamu mo0oro 3Haka. AOCONIOTHAs CXOOUMOCTb. CBolicTBa a0OCOIIOTHO
CXOAIUXCA PAI0B.

@OyHkiuoHanbHble  psaapl.  Cxomumocts B Touke. OOmactes cxomumoctu. Cymma
¢byHKIIMOHATBHOTO psna. PaBHOMepHas cxomgumocTs. [lpu3Hak paBHOMEpPHON CXOIUMOCTH
Beiiepmrpacca.

PaBHOMepHas cXOAMMOCTh (YHKIIMOHAJIBHOTO psijia. TeopeMbl O HENPEpPHIBHOCTU CYMMBI
PaBHOMEPHO CXOJISIIETOCs Psijia U O MOWICHHOM MHTETPUPOBAaHUM U Ju(pdepeHIupoBaHUN
(GyHKIMOHATBHBIX psioB. Pag Makiopena st GyHKIUU arctg x .

Crenennsie psabl. Teopema Abens. Pannyc cxonuMocTtu.
Crenennblie psanpl. Pagnyc cxonumocTtu. CBOMCTBA CTENEHHBIX PSAIOB.

Pasnoxxenune ¢ynkinuu B psa. Psng Teiinopa. HeoOxonmMoe W JOCTaTOYHOE YCIOBUS
paznoxxumoctu ¢pyHkuuu B psa Teitnopa. Pang Maknopena ans gynkuuu In(1+ x) .

Paznoxenue ¢pyHkIMM B cTeneHHOH psan. EnuHcTBeHHOCTH pasnoxkeHus. Psast Maknopena
s Gynkimit: cosX, (L+ X)“.

JlocTatouHoe ycioBUE pa3iokuMocTH ¢yHKuuMu B psp Teitnmopa. Psagsr Maknopena amns

byHKIU: e”, sin x.
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27. OproroHanbHble  cucTeMbl  QyHKuui. OO0oOmenHslii psag  @Dypoee.  CxomumMocTh
TPUTOHOMETpHYECKUX psiaoB Dypre.

28. OpTOoroHajbHBIE CHCTEMBl TPUTOHOMETPUYECKHX (GYHKUMH. TpHUroHoMeTpuuecKue psiabl
®dypbe s QyHKIUH, 3aJaHHBIX Ha OTpe3Ke [— l,1 ] U TSI IEPUOANYECKUX (PYHKITUH.

29. Tpuronomerpudeckue psapl Oypbe Ui YETHBIX M HEYETHBIX (QyHKIMI. Paznoxenue B psn
dypbe 10 cHycaM U KocuHycaM (QyHKIWA, 3aganHbIX Ha otpeske [0,1].

K sKk3ameHam JonycKaroTCs CTYAEHTHI, BBIITOJHUBIINE BCe (POPMBI TEKYILETO KOHTPOJIS.
IIpn cnmauye sk3aMeHa, CTyACHT IIOJy4aeT [Ba BOIIPOCA U3 IIEPEYHs, NPUBEICHHOIO BBIIIE H
IPAaKTUYECKOE 3a/laHNe aHAJIOTUYHOE 3a/1aHUSIM KOHTPOJIBHBIX paboT, MPUBEAEHHBIX HIKE.
Bpems noaroToBKu CTyJeHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.
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3.2 CocTaB KOHTPOJIBHBIX PadoT

TunoBbie BAPHMAHTLI KOHTPOJLHOMH padoThl Ne 1 (mepBblii ceMecTp)

BAPUAHT 1
-2 0 T -1
1. A= 3 L) Haittu: 2A" A—44 .

2. Vcenenosathb U pelInTh CHCTEMY ypaBHeHuit 4 2X; + X, —3Xg =1

1 2 -3 7 7 1
3. Haiitu BA_l,ean A=|0 2 -2|,B=|-6 -4 -6/
31 5 9 3 15
BAPUAHT 2

1 -1 -1 T
1. A= Haiitu: 2A" — A" A
0 2

2. VccrnenoBath ¥ PEMIATh CUCTEMY YpaBHeHHH < X; + 2X, + 2X5 =4.

2 -3 0 -5 5 -4
3. Haiitu BA ™Y, ect A=| 1 -1 2|, B=|-4 5 -1].
-3 4 1 -9 12 3

TunoBbie BAPMAHTLI KOHTPOJLHOH PadoThI Ne 2 (mepBblii ceMecTp)

BAPUAHT 2
BAPUAHT 1 . \/ 2 \/ 2
1. lim n(~n“+n—-+/n“—-n)
1, lim (n—+/n? +2n) =
n—>o0 , im X% —2x+1
2 .
) im X —3X+2 o %3 1+ x2 —x—1
: 3 2
1%+ 2% —x=2 X242
3. im ———— x—>0  Sin 2x
x>0 X +10x . i 1= 084X
. In(1+ xsin 2x ' 2
4, Mﬂ ( ) x—>0 ex _l
x—»0 1-—Cc0s2X )
to 72X 5. lim X
5. lim g ' x—l X —1



BAPUAHT 3 BAPUAHT 4
. (2+n)° . o (2-n)?—(2+n)°
 noo(n=1)2-(n+1)° ' n% (2+n)2—(@1-n)?
X% —4x+3 . X’ +x-6
2. im ——— 2. im ——
x—>3 x3_927 x>2 2x% —x—6
. arcsin2x sin 2x
3. Im —— 3. m-——
x—0+/X+1-1 x—0 tg(ﬂ(X+3))
. In(1—sin 3x . In(1—arcsin2x
4. I|m——(—6————2 4. lim ( ™ )
x>0  @%% _1 x—0 e -1
. SIn3x . Inx-=In2
5. lim 5. im ———
x—7z 195X x—2 2X _4
TunoBbie BApHUAHTHLI KOHTPOJILHOH padoThl Ne 3 (mepBbIil ceMecTp)
BAPUAHT 1
-3 my2
3 sin”(3x“ +5
1. y =5* tgVx ( ),HaﬁTI/Iy -?
VX + cos? X
2. y= th4x’ Haiitn Y’ - ?
3. y=co0S’5X, naiiru dy-?
3X+5
4, = , Haiiti y" - ?
2X—3
X =Intgt d
5. 3.7 HalTH —y -?
y =cos°t dx
BAPUAHT 2
. 3
4.40v2  SIN"(2C0SX
1. y=3X x4 ( ),HaﬁTH y'-?
VX% +Inx
2. y= XCOS3X Haittn Y’ - ?
3. y=¢e HaI7ITI/I dy-?
4. y =X-In X, naittu y"-?
—J1+1t?
5. t , HallTuy — - ?
y=—-— dx
1+1t2
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BAPHUAHT 3

2
2; cos? (2+/x
1. y:ZX sin7x +# Haiitn Y’ - ?
X+In“x
. 2
2. y =(sinx)*  wuaiitu y'-?

3. y=t923x Haiitu dy - ?

4. y= xe>*  maiitn y"-?
x = tg(2e'
5. tg(2e") HaiiTu ay -?
—In(2t +1) dx
BAPUAHT 4
3 tg 2x
1. y=7"% 0S(7x+5) 4 29 Haiit Y'- ?
X“+1
2. y =(cosx)* maiirn y'-?

3. y:t92 2X  maittu dy - ?

4. y=sin xe*  waiitu y”-?
=In(1+t?)
. dy
S. t HalTH — -
= dx
1+1?

Tunosbie BAPMAHTLI KOHTPOJLHOH PadoThI Ne 4 (BTOpPOi cemecTp)

Bapuanr 1 Bapuanr 2
X dx
1. j 1, j
0 2x+1 o ¥x?+1
2X+3 2. j3X+4dX
: IX3+2X X* + X
3 dx
3. .[ "~ 245sinx+cos x
4+smxcosx
6 4 > X+3 dx
4, I(2x+l)\/x+3dx : gm
. .
5. j(2x+3)sin2xdx 5. j(3—2x)sm3xdx
0 0
T dx T
6. j 5 6. j 5
1 X°+5x 1 X7 +3X
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Bapuanr 3 Bapmuanrt 4

z 2
2 cos x dx 1. J‘x2 X3 +1 dx
1, j— - J
= S 5x+2
) 2. s—de
’ I2X2+3X+1dx X° +5x +d6x
' x4 —x2 3 _ X :
3. Isin5xdx 1+ 3sin xcos X + cos” X

0 X —1)-+/X + 4 dx
4, J‘x~3«/x+1dx ( )
-1

e
—y O U1 ——m -

In2 . X
5. [(1—x)sin=d
5. [(3x+2)e™ dx 0( X)S'nz X
0 4o d
6 TL 6. I 2 X3
3 (x+3)(x+D) 4 XX

TunoBbie BAPMAHTLI KOHTPOJLHOH PadoThl Ne 5 (BTOpOii cemecTp)

Bapuanr 1
1. z=arctg® ﬂ +2y?. Haittn @@
y X OX
2. z=x*Iny. Haiitn d? z.
0 —x?
3. H3MeHuTh Mops0K HHTETPUPOBAHUS: J dx I f(x,y)dy.
O 2o

4. BBIYHCINT, IEPEiIs K MOJISPHBIM KOOPAMHATAM: _U VX2 + yZdxdy,
D

e D1 {x? +y? <R?,x>0,y >0},

5. BBILII/ICJ'H/ITB O6'béM TCIa, OrpaHI/I‘{CHHOFO HOBCpXHOCTHMI/I:
7=x*+Yy%, Xx+y=4,x=0,y=0,2=0.

Bapuanr 2
1. z=x-e§+2y3.Haﬁmg,2.
OX  OX
X =t*, .
2. u=tg(x2+y2+zz), y=Int, 24_»
. dt
z=t-3,
1 V2-x?
3. H3MeHUTH MOPSAI0K HHTETPUPOBAHUS: _[ dx If(x, y)dy .
0 X

4. BbIYUCINTH, EPEHISA K TOISPHBIM KOOPIUHATAM: H xdxdy ,
D



rae D:{x2+y2£4,x20,y2—x}.

5. Beruucnute 006EM TENA, OTPAHUYCHHOTO TOBEPXHOCTAMU: Z = 2 — X, y2 = 2X,

x=2,2=0.
Bapuant 3
1. z=tg

2. z=y*sinx. Haiitu d? z.

e—X

0
3. H3MeHuTh MopsI0K HHTETPUPOBAHUS: I dx I f(x,y)dy.
a2
. dxdy
4. BBIYUCIHTE, TIEPENIA K MOJSPHBIM KOOPIHHATAM: ﬂ s
5 (XT+Yy%)
riae D:{1£x2 +y2 <4, yzo}.

5. Bpraucnuth 00bEM Te1a, OTPaHUYEHHOTO TOBEPXHOCTSIMU: Z = X2, X+y=1, X= 0,
y=0, z=0.

Bapuanr 4

1. z=x%In y+1.Haﬁm dz.

x=t*
2. U=CO0S (x2 +y? +22), y =te', d—uz?
z=Int, dt
1 2-x
3. H3MeHuTh MOpsAI0K HHTETPUPOBAHUS: I dx I f(x,y)dy.
0 X3
4. BBIYHCINT, IEPEiIs K MOJISPHBIM KOOPAMHATAM: J] arctg % dxdy ,

D
meD:&2+y2§Lx§Qy2x}

. 2 2 2
5. Bpruncnuth 00BEM TENa, OrpaHUYEHHOr0 oBepxHOocTsIMU: Z =X~ + Y°, Y =X",

y=1 z=0.



TunoBbie BADHAHTLI KOHTPOJLHOM PadoThI Ne 6 (TpeTnii cemecTp)

BAPUAHT 1
1. y' —y=e"sinx
y2
2. xy'=2yIn -, =e
y'=2ylh7 Y

3. Y'(y-D-2(y)* =0
3
4. 4y" +16y' +15y = 4e 2"

5. y"+9y=cos*3x
BAPUAHT 2
1. y'+X:sinx, y(r)=1
X
y
2. Xy'—y=xeX

3. 2yy"=1+(y')?
4. yn_y:5€x

5. y'+4y=—:
COS” X

BAPUAHT 3
2x% +y% —x
Ly Yoy
Xy
2

(3x2y? +2x+3)dx + (2x3y +3y?)dy =0

14 ! 1
3. y' +y'tgx=—-—
COS X

4. Yy +y =x

e3x
5. y"'—6y' +9y=

X+1
BAPHUAHT 4
; y 2
1. +——+Xx° =0, =1
y X+1 yX=O
2. y’:xer
X—Yy

3 2Xyryrr _ (yr)2 1
4, y"+2y' +5y=-2sin x

5. y"+9y=

sin 3x
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TunoBbie BADHAHTHLI KOHTPOJLHOM pPadoThl No 7 (TpeTHii cemecTp)

BAPHUAHT 1
HcenenoBars Ha CXOAUMOCTD PsJIbL:

©2n? +n+1

1. :
manden-1
® 1
2. ——
n=1n~ +Inn
3 3 1
= nin?n
—1
4. Z( H"
n? + 10
5. HaiiTi uaTepBall CXOAUMOCTH psijia
z (x + 4)
BAPUAHT 2

UccnenoBats Ha CXOAUMOCTD PSIJIBL:

o

n=t\ N 2"
S 1
2.
n=1N+3
o0 5”
3. —
n=1 n!
x.sinn
4 2
5 Halitn nHTEpBaN CXOAUMOCTH psia

BAPHUAHT 3
HccenenoBars Ha CXOAUMOCTD PSAJIBL:
®  6n?
1. 5 .
n=19n° +6n -8
> 1
2. 2
n=1 N4
= In%n
3. .
n=2 N
1
4. ( l) n+
Z 2n +3
5. Halitn nHTEpBan CXOQUMOCTH pslia
i n(x+1)"
n=1 4"
BAPUAHT 4

HccnenoBaTh Ha CXOAUMOCTD PAABIL:

1 i(\/n2+2n+4—\/n2+n+3)-

S. Halitn nHTEpBan cCXOQUMOCTH pslia

i (_1)n—1 (X_B)Zn_l .
n=1 n 16n
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3.3 Copepxanue pacuéTHo-rpadpuuecknx pador

Coaep:xanue PI'P Ne 1 (BTOopoii cemecTp)

HccnenoBaTh PyHKIMIO OAHOM MEpeMEHHON U MTOCTPOUTH €€ TpaduK.
Brrauciuts npenen, ucnoiib3ys npasuio Jlonurans.

Brruncnuts mromans miaockou odmactu B JICK.

Boeruncnuts miomans miockoit oonactu B IICK.

Boruncnuth nnuny ayru miockoit kpusoi B JICK.

Beluncnuts JIMHY Iyry INIOCKOW KPUBOM, 3aIaHHOM ITapaMETPUYECKHU.
BbrauciuTth 00beM Tesa BpaleHusl.

HccnenoBaTh Ha SKCTpeMyM (PYHKIUIO ABYX NEPEMEHHBIX.

© oo N O Wb

Haiitn nHanbGonpiee 1 HauMeHbIee 3HaYCHUsT (PYHKIMH JBYX NEPEeMEHHBIX B 00JacTw,
OTrPaHUYEHHOU 3aJaHHBIMU JTMHUSIMH.

Coaep:xkanue PI'P Ne 2 (TpetHii cemecTp)

1. Pa3noxuth GYHKIHUIO B CTETIEHHOHN PsI.

2. PaznoxeHHeM MOJIBIHTETPATbHOW (PYHKIMH B CTENCHHOW psAJl BBIYUCIUTH WHTETPAT C
YKa3aHHOM TOYHOCTBIO.

3. Paznoxuts ¢pynkiuio B psag @ypbe Ha 3aaaHHOM oTpeske. [loctpouts rpaduk cyMMBbI
pana Oypse.

4. Pa3noxuTh 33aHHYI0 QYHKIUIO B psii 1o cuHycam (KocuHycam). [locTpouts rpaduk
CYMMBI psJa.

4. MeToauueckne MaTepuaibl JJIs oNpeaesieHUs MPOIeAYpP OLEHWBAHUS 3HAHMIA,
YMEHWi, HABBIKOB, XapaKTePU3YyIOIIUX 3TANbl JOPMHUPOBAHUS KOMIIETEHIINIA.

[IpomexyTouHas arTecTalss MO TUCIUIUIMHE TMPOBOAUTCS B COOTBETCTBHH C
tpeboBanusimu CTII

CTO CIIGI'TU(TVY) 016-2015. KC YKB/I. ITopsiaok npoBeneHus 3a4€TOB U HK3aMEHOB.



