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dopma o0ydeHus ouHast

OO6m1ast TpyaA0EMKOCTh 11 3ET

YacoB o yaeOHOMY ITaHy 396 Bupgs! koHTpOIIA Ha Kypcax:
B TOM YHCIIC: 9K3amMeH 1,2
AyIUTOPHEIC 3aHITHUSL 192 KOHTPOIbHas padora 1,2
caMmocTosTeNbHast pabora 116
4acoB Ha KOHTPOJIb 72

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2 (1.2)
Ha Kypce>) HUroro
Henens 151/6 19 2/6
Bun 3ansatuit vir | P | yn | pno| vo PIl
Jlexun 42 (42 |54 |54 |96 |96
IMpakTuyeckne 42 142 |54 |54 |96 |96
Wnas KoHTaKTHas 8 8 8 8 16 |16
pabora
Uroro ayn. 84 |84 |108 | 108 | 192 (192
KonrakrtHast pabora |92 (92 (116 116 | 208 |208
Cam. pabora 52 |52 |64 |64 |116 (116
Yacel Ha KOHTPOJIb 36 (36 |36 |36 |72 |72
HUroro 180 [ 180 | 216 [ 216 | 396 | 396
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1. IEJIX OCBOEHMUS JTUCIIUIIJINHBI

1.1

ObecneyeHne 6a30BOT0 YpOBHS 3HAHHI M YMEHHH PEIICHNS MaTEMaTHIECKHX 33]a4 U IPIMCHEHHS UX B
MEKAUCIUIUTMHAPHOM KOHTEKCTE, a TaKkke (JOpMUPOBaHHE HABBIKOB UCTIOIb30BAaHUS MATEMaTUUYECKIX METOIOB B
IIPAKTUYECKOH ACATEIBHOCTH.

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0
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TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.2

JuCHMIUINHBI U MPAKTHKH, ISl KOTOPBIX OCBOEHHE JAHHOM TUCHUILINHBI (MOXY/Is1) HEOOX0TUMO KaK
npeiIecTBYIOIIee:

3. KOMIETEHIIMA OBYYAIOIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI

(MOJY.JIS)

OIIK-1: Cnoco0eH HCIOJb30BATH OCHOBHBIE 3AKOHbI €CTeCTBEHHO-HAYYHBIX JUCUMILIMH B IPod)ecCHOHAIBLHOT
NeITeJIbHOCTH, MPUMEHATH METOAbI MATEMATHYECKOT0 AHAJIN3a U MO/IEJTUPOBAHUS, TEOPETHYECKOTO U
JKCIEPUMEHTATbHOI0 UCCIe0BAHUS

OIIK-1.2: TIpuMmensieT B IpoheCcCHOHATBHON IESTENEHOCTH METOABI MATEMAaTHUSCKOTO aHAIH3a/MOACTAPOBAHUS

OIIK-3: CniocoGeH pa3padaTbiBaTh AJITOPHTMbI 1 KOMIIBIOTEPHBbIE IIPOrPAMMBbI, IPUTOAHBIE JIsl IPAKTHYECKOI0
NpUMEHCeHHs

OIIK-3.2: PazpabaThIBacT aJITOPUTMBI JIJISI IPAKTHICCKOTO MPUMEHEHHS B 00JIACTH CYIOCTPOCHHS U CYIOPEMOHTA

B pe3yiibTaTe 0CBOCHUS JUCHUIIIMHBI oﬁyllaloumﬁcn JOJIZKCH

3.1

3HaTh:

3.1.1

OCHOBHBIE 3aKOHBI METOABI MAaTEMATUKU, TPUMCHSAIONINECH B HpO(i)eCCHOHaIILHOfI JCATCIBHOCTHU.

3.2

Ymernb:

321

HpI/IMeHHTB MCTOAbI MATCMAaTUYCCKOI'0 aHaJIM3a IIpHU PpCIICHNH 3a1a4 HpO(I)eCCPIOHaJ'H:HOI?I JACATCIbHOCTH.

33

Buaagern:

33.1

Hasreikamu MPUMEHCHUA OCHOBHBIX 3aKOHOB 1 METOAOB MAaTEMATHUKHN IPU PECIICHUN HpO(l)CCCI/IOHaHBHLIX 3amad.

4. CTPYKTYPA JUCHUILIAHEI (MOAYJIST)

Bup HanmeHnoBanue pasienos ¥ TeM /BU/ 3aHATHs/ Cemectp | Yacos | Jlutepartypa | IIpIlo
3aHATUSA / Kvype AroT
Pazgen | Paszpeu 1. JIuneiinas anreopa
Jlex Jlunetiinas anre6pa /JIex/ 1 JI1.1 JI1.3 0
IIp Jluneiinas anre6pa /I1p/ 1 J12.3 0
Cp Jlunetinas anredpa /Cp/ 1 10 J12.3 0
HKP Jluneiinas anredpa /MKP/ 1 2 0
Paznen | Pazgen 2. BekropHas ajredopa
Jlex BekropHnas anre6pa /JIex/ 1 10 JI1.1J11.3 0
Ip Bekrophas anrebdpa /IIp/ 1 10 J12.3 0
Cp Bekrophas anredpa /Cp/ 1 14 J12.3 0
HKP Bekrophas anreopal /MKP/ 1 2 0
Paznen | Pa3zmen 3. AHanuTu4yeckasi reomeTpust
Jlex AnanuTtrueckast reometpus /JIex/ 1 14 JIT.1JI1.3 0
IIp Amnanutnueckas reometpust /I1p/ 1 14 J12.3 0
Cp Amnanutnueckas reometpus /Cp/ 1 18 JI2.3J13.3 0
HUKP Amnanutnueckas reomerpust /UKP/ 1 2 0
Paszmen | Pa3gen 4. Ilepemennas. [penen. @ynxknus
Jlex Iepemennas. [Ipenen. Oynxmnus /Jlex/ 1 10 JI1.1 JI1.3 0




IIp Iepemennas. [Ipenen. @ynxuus /TIp/ 1 10 J12.3 0
Cp Iepemennas. [Ipenen. ®ynkuus /Cp/ 1 10 J12.3
HKP Iepemennas. [Ipenen. dynxuns /MKP/ 1 2 0
Paznen | Pasgen 5. Iud¢epennuanbruoe ucuucienue GyHKIui oxHOI
nepeMeHHOM’
Jlex HudbdepenuuanbHoe HcUUCIeHHE GYHKIHA OTHON epeMeHHok /JIex/ 2 10 JIT.1JI1.3 0
IIp JduddepenunansHoe ucuucaenue GyHKIui oqHoi nepemeHHo# /I1p/ 2 10 J12.3 0
Cp JduddepenunansHoe ucuucneHne GyHKIui onHon nepemenHon /Cp/ 2 6 JI2.3J13.2 0
HKP Juddepennuansroe ucuncnenne GpyHkimi ogHol nepemenHoi /MKP/ 2 2 0
Paszmen | Pa3pen 6. Heonpee/leHHBIH U onpe/ie1eHHbIH HHTerpaJ
Jlex HeonpenenenHslit u onpeneneHHbI naTErpan /Jlex/ 2 14 JI1.1 JI1.3 0
IIp Heonpenenennslii u onpeaeneHHsid naTerpan /I1p/ 2 14 2.2 0
Cp Heomnpenenennstit u onpeneneHnslii naterpan /Cp/ 2 14 J12.2 0
HKP Heonpenenennsrit u onpeaeneHasiid naTerpan /MKP/ 2 2 0
Pazpen |Paspen 7. @yHKIMH HECKOJIbKUX IlepeMEHHbIX
Jlex OyHKINH HECKOIBKHUX epeMeHHBIX /JIex/ 2 JI1.1 JI1.3 0
Ip OyHKINH HECKOIBKHX MepeMeHHbIX /I1p/ 2 J2.2 0
Cp OyYHKIIMY HECKOJIBKHX MepeMeHHbIX /Cp/ 2 10 JI3.1 0
UKP OYHKIMY HECKOJBKHX nepeMeHHbIX /MTKP/ 2 1 0
Paznen | Pa3pen 8. Inddepennnanbubie ypaBHeHHS
Jlex Juddepennnansusie ypasHenus /JIex/ 2 12 JI1.1 J11.3 0
IIp Hudbdepenuuanbueie ypapaenus /I1p/ 2 12 2.2 0
Cp Hduddepenunansusie ypasHenus /Cp/ 2 16 2.2 0
UKP Huddepenunansusie ypasHenus /MKP/ 2 2 0
Paszmen | Pa3sgen 9. Teopus BepositTHocTeii. BeposiTHOCTH COOBITHIA.
Jlex Teopus BeposTHOCTEH. BepositHocTr coObITHi. /JIek/ 2 10 J1.2 0
IIp Teopus BeposTHOCTeH. BepostHOCcTH coObITHiL. /TIp/ 2 10 J12.1 0
Cp Teopus BepositHOCcTel. BepositHocTH coObITHIA. /Cp/ 2 18 JI2.1 0
HKP Teopus BeposiTHOCTeH. BepositHocTH coObITHit. /UKP/ 2 1 0

5. COJAEPKAHME JUCLUILIMHBI (MOAYJIST)

CozepxaHue TEKIMOHHOTO Kypca
1 cemectp

Paznen 1. Jluneiinas anredpa.

Marpuisl. JleficTBUS HaJl MaTpULIaMHU (CI0KE€HHE, BEIMUTaHNE, YMHOKEHHE MaTPHIIBI HA YUCIIO, TPOU3BEACHIE MaTpull). MuHOp 1
anredpanyeckoe J0MoJIHeHUe deMenTa. Onpenenurens 1n-ro nopsaxa. Ceoiictsa onpenenuteneii. O0mue cBeAeHUS 0 CUCTEMAX
JMHEHHBIX anredpandeckux ypaBHeHHH. CHCTEMBI N ypaBHEHHUH ¢ N HEM3BECTHRIMU. PerieHne cuctemsl. CHCTEMBI COBMECTHBIE U
HECOBMECTHBIC, COBMECTHBIE OIIPE/ICIICHHBIC M HEOIpeeTIeHHEIe. PereHne cucteM TMHEHHBIX areOpandecKux ypaBHEHHH
MmeToaoM Kpamepa. Teopema Kpamepa. CucteMbl m ypaBHEHHI ¢ n HEU3BECTHHIMU. PABHOCHIIBHBIE CUCTEMBL. DlIeMEHTapHbIE
npeoOpa3oBaHys CUCTEM JIMHEHHBIX anreOpandecknx ypaBHeHHH. Teopema o nepeBojie CHCTEMbI B PABHOCHIIBHYIO €if CHCTEMY.
Pemienne cucteM TMHEHHBIX anreOpandecKuX ypaBHeHHH MeTooM [aycca.

Pa3nen 2. BekropHast anreopa.

OCHOBHBIE ITOHATHS M ONIPEETICHIUS BEKTOPHOH anreOpsI (BEKTOP, KOJIMHEapHbIEe, KOMITIaHApHBIE BEKTOPHI, MOIYJIb BEKTOPA,
paBHBIC BEKTOPBI, €IMHUYHBIH, HyJICBOH BEKTOPHI). ba3uc Ha IIIOCKOCTH M B IPOCTPAHCTBE. TeopeMbl 0 pa3IoKeHHH BEKTOPA 10
6asucy. KoopaunaTsl BekTopa B JaHHOM Oaszuce (onpenenenue). OpToHOpMUpPOBaHHBIN Oazuc. HaxoxaeHne KoopJuHaT BEKTOpa Mo
U3BECTHBIM KOOpPAMHATAM €ro Hauala U KoHIa. JInHelHble onepalyy Hajl BEKTOPaMHU: CI0XKEHHE, BBIYMTaHUE BEKTOPOB, YMHOXKEHHUE
BEKTOpa Ha grcio. CKamsipHOE IPOU3BEICHNE BEKTOPOB, CBOMCTBA CKATSIPHOTO Ipon3BeieHns. CKaIIpHOE IPON3BEICHNE
BEKTOPOB, 3aJaHHBIX KOOPAXHATAMH B OPTOHOPMHPOBaHHOM Oa3uce. [IpuMeHeHne CKansapHOro MPOU3BEACHNUS K PEIICHHIO 3a/1a4
(Momynb BeKTOpa, JUIMHA OTPE3Ka, Yrosl MeX Iy BEKTOPaMH, YCI0BHE OPTOrOHAIbHOCTH BEKTOPOB, TPOEKIIUS BEKTOPA Ha BEKTOP).
Hampassrormue KocHHYCH BeKTOpa. BekTopHOE mpomn3BeicHHe ABYX BEKTOPOB, CBOWCTBA BEKTOPHOTO IPOU3BEIeHNs. BekTopHOE
MPOX3BE/ICHHE BEKTOPOB, 33JaHHBIX KOOPIMHATAMHI B OPTOHOPMUPOBAHHOM Oasnce. [IprMeHeHe BEeKTOPHOTO MPOU3BEACHHUS K
pelIeHuro 3aaad (II0INaAb NapanieaorpaMma, IIoIaab TPEYrolbHUKA, YIoJl MexX 1y BekTopamu). CMelIaHHOe IPOU3BEJCHUE TPeX
BEKTOPOB — onpezeieHne. CMelanHoe TPOU3BEACHNE BEKTOPOB, 3aJaHHBIX KOOPIMHATAMU B OPTOHOPMHUPOBAHHOM Oasuce.
CBoiicTBa CMEIIAHHOIO IIPOU3BEECHUS.

Paznen 3. AHanutuyeckasi TeOMeTpusl.
[IpsiMoyronpHast JeKapTOBa CHCTEMa KOOPIUHAT Ha TNIOCKOCTH U B MPOCTpaHcTBe. OMmopHasi TOYKa ¥ HOPMaIIbHBIH BEKTOP




rockocTd. OCHOBHBIE BU/IBI ypaBHEHHUH IIJIOCKOCTH: YPaBHEHHE IIIOCKOCTH, IPOXOAIIEH yepe3 JTaHHYI0 TOUKY HepIeHANKYIIPHO
JJAHHOMY BEKTOpY, 00111ee, TPOXOASIIEH Yepes TPH TOUKH «B OTPE3Kax» Ha KOOPAWHATHBIX ocsix. OnopHas ToYKa ¥ HalpaBIIsIOINH
BEKTOP MpsiMoii. OCHOBHEIE BHIBI YPaBHEHMUI MIPSIMO B IPOCTPAHCTBE: OOIIHE, TapaMeTpHIeCKHe, KAHOHMYECKHE YpaBHEHUS,
IPOXOJslIed Yepe3 JBe TOUKU. YTOJI MEKAY MIPSIMOM U IIIOCKOCThI0. Touka nepeceueHus npsaMou u miockoctu. Bzaumuoe
pacnosokeHue npsAaMoi u miockoctu. Ilpsamas Ha miockocT. Paznuunble BUIbl ypaBHEHUM MpsIMON Ha 110ckocTU. KpuBbie
BTOPOT0 HOpsiika (OKPY>KHOCTb, 3JUIMIIC, THIIepOoIa, Tapadoia: NX KaHOHHYECKHE YPAaBHEHHS M IIOCTPOCHHUE.

Paznen 4. [lepemennas. [Ipenen. dyHxnus.

[Monstre QyHKIMK. 3aBUCHUMBIC U HE3aBUCHUMBIE IEPEMEHHbIE, 001ACTh ONPEISICHHUs 1 MHOXECTBO 3HaYeHUH (pyHKIMH. CriocoOb!
3aganus GyHknmu. ['paduk GpyHakipm. OCHOBHBIE CBOMCTBA (DYHKIIUH: MOHOTOHHOCTB, YeTHOCTB, IEPHOANIHOCTD,
orparndeHHOCTh. CnoxHast ¢pynknus. [Torstue okpectHocTH Touku. [Ipenen dynkuun B Touke. [Ipenen GpyHkIm Ha
O6eckoHeuHocTH. beckoneuno mManble 1 6eckoHeyHO Oombiine QyHKunu. Teopema o CBsI3U OECKOHEUHO MaNbIX B OECKOHEUHO
Gonbuvx BennuuH. [IepBolii 1 BTopoii 3aMeuarenbHble pesenbl. CpaBHEHNE OECKOHEUHO MajbIX, 3KBUBAJICHTHbIE OECKOHEUHO
Maisle. OCHOBHBIC SKBHBAICHTHOCTH. HenpepsIBHOCTE (YHKIINH B TOUKE U HA OTPE3Ke, CBOMCTBA HETIPEPHIBHBIX (DYHKIIMI.
Krnaccu¢ukanus Touex pa3psiBa (GyHKIUH.

2 cemecTp

Paznen 5. luddepenunansnoe ucuucienre GyHKIMA 0THON TepeMEHHOH.

[NonsTHE MPON3BOAHOI (QYHKIIMU B TOUKE. [ €OMETpHUUECKUIT CMBICIT TPON3BOAHOMN. Y paBHEHHUS KacaTeIbHOI U HOPMaJH K rpaduKy
¢ynxnnn. [pasmna HaxoxaeHNs npon3BogHoH. [Torsarre mnddepentmana Gyrakiwm. [IponsBoxHas cioxHOM GyHKIHH. TeopeMs
Pomns, Jlarpamka, Komm. DxetpeMyMsl GyHKIUH, HEOOX0HUMOE ycaoBHe. [Ipr3HaKy MOCTOSHCTBA, BO3PACTaHUS U yObIBAaHHS
¢dyskMu. JlocTaTouHbIe IPU3HAKHU CYIIECTBOBAHUS SKCTpEeMyMa (GyHKIMH. BoimykiiocTs, Boruyrocts rpaduka gynkuuu. Toukn
neperunba. JloctaTouHbIe TPH3HAKHN BBITYKIOCTH, BOTHYTOCTH Tpaduka GYHKINH U TOUKH neperuda. [Ipaswuno Jlomurans.
AcuMnToTsl rpaduka Gyrkum. Bumgst acumntor. OOnuii mIaH uccieaoBaHus (GYHKIUH U TOCTPOeHHs e€ rpaduka

KomriekcHble unciia u JeicTBys Hal HUMU. M300pakeHne KOMIIIIEKCHBIX YMCEI Ha IIOCKOCTH. MOylb M apryMEHT KOMILUIEKCHOTO
yucia. Anrebpandeckasi 1 TpUroHoMeTpudeckas opMbl KoMiiekcHoro uncna. @opmyna Ditnepa. [TokazarenbHas Gpopma
KOMIUTEKCHOTO 4rciia. KopeHb N3 KOMIUIEKCHBIX YHCEl.

Paznen 6. HeonpeaeneHHblid U onpeieJIeHHBIN HHTErpall.

ITepBooOpa3Hast GyHKIMS U HEONPEACIEHHBIH HHTETpall. Teopema CyniecTBOBaHU MepBooOpa3Hoii. CBOHCTBA HEONPEIEIIEHHOTO
uHTerpana. Tabnuiia OCHOBHBIX HHTErpaoB. MeTo/ 3aMeHbI IEpEeMEHHON B HEOIPEACIICHHOM HHTeTpae. MeTo] HHTEerpHPOBaHUS
10 YacTsM B HEONPEIEeIeHHOM HHTerpaie. PamonansHbie 1poou. HTEerpupoBaHue MpOCTEHIINX pallMOHAIbHBIX APOOEH.
Pa3noxxeHue panMoHaNbHOM APOOHU Ha MpOCTEHITHE.

3amaga o BEIYMCICHNH IUTONIAIN KPUBOJIMHEHHON Gurypsl. OnpeneneHHbIii naTerpai. Teopema cymecTBoBaHusa. OCHOBHEIE
CBoOIfcTBa omnpezeneHHoro uarerpana. ®opmyna HetotoHa — JleliOHuIa. 3aMeHa IepeMeHHO B ONpe/ieIeHHOM HHTeTrpae.
HNHTerpupoBaHue 110 YacTsM B OIpeeIeHHOM HHTerpaie. HecoOCTBEeHHbIE MHTErpaibl ¢ OECKOHEUHBIMH MPeIeIaMH.
HecoOcTBeHHBIE HHTETpAITBI OT Pa3pBIBHOM (yHKIMH. [10manb miockoit GUrypsl B IpsIMOYTOIBHOHN JIEKapTOBOI CHCTEMe
KOOpJAUHAT.

Paznen 7. @yHKIIMU HECKOJIBKUX NIEPEMEHHBIX.

[onsTre QyHKIMN 1BYX TepeMeHHBIX. CIIoco0BI 3a1aHus (QYHKIHH ABYX IIEPEMEHHEBIX, 001acTh ee onpezeneHus. OKpecTHOCTh
pamuyca r Touku. IIpenen GpyHKIHM ABYX IepeMeHHBIX. YacTHBIE U MONHOE NpUpaIIeHus (YHKIUH IBYX MepeMeHHbIX. YacTHEIe
HPOU3BOJIHbIE (PYHKIMH JABYX NIEPEMEHHBIX, X I€OMETpUUECKUil cMBICI. HacTHble U epeHnnansl, NoIHbIi anddepeHpan
(yHKIHH OBYX MTepeMEHHbBIX. YacTHBIC TPOM3BOIHEIC BEICIINX MOPSIKOB. TeopeMa 0 He3aBUCHMOCTH OT ITOCTIE0BATEIEHOCTH
nmuddepennuposanus. KacarenpHas II0CKOCTs M HOPMAIh K IIOBEPXHOCTH. DKCTPeMyM (DyHKIMHU IBYX IEPEMEHHBIX.
Heo6xoaumble u 10CTaTOYHbIE YCIOBHS CYLIECTBOBAHUS IKCTPEMYMA.

Paznen 8. luddepeHnnanbabie ypaBHEHHUS.

IonsTtue muddepernnansHoro ypaBHeHus. Ilopsanok, pemenue 1uddepeHnuansHOro ypaBHeHUs. IHTerpansHble KPUBBIE.
Jnddepennunansipie ypaBHeHHs 1-ro nopsaka: oOuui By, 3anada Korn, obliee n 4acTHOE peIIeHus, 00N 1 4aCTHBIN
uHTerpaisl. JuddepeHpansHpe ypaBHEHHUS ¢ pa3/IeICHHBIMU U pa3/IeNIOIINMICS ITepeMeHHBIMA. JInHEeHHBIe
nuddepennnansabie ypaBHeHHS 1-ro nopsaaxa. JuddepeHnnansabie ypaBHEHHUS BBICIINX MOPSIKOB, TOMYCKAIOIINE TOHIKCHNE
nopsizaka (3 Buna). OOuie NOHATHS O TMHEHHBIX OTHOPOAHBIX AU (epeHINaTbHBIX YPaBHEHUSAX BBICIIMX ITOPSAIKOB: ONpeeleHue,
HOHATHE O JIMHEHHO HE3aBUCHMBIX (PYyHKIMSX, (yHAAMEHTaIbHAs CHCTEMa penieHui. Teopema o CTpyKType OOIIero pemeHus
JIMHEHHOTO OXHOPOAHOTO IU(depeHIHaAIFHOTO ypaBHEHUS. BriBoa hopMyst aiist 00Imero peneHus JJNHEHHOTO 0THOPOTHOTO
nuddepeHnnanTsHOro ypaBHEeHH 2-T0 Hopsaaka. JInHeitHbIe HeoqHOPOIHBIe () depeHInaTbHbIe ypaBHEHUS. TeopeMa 0 CTpyKType
001IIero peleHust JIMHEIHOro HEOTHOPOAHOT 0 AuddepeHIansHoro ypasHeHus . JInneiinsle HeoqHOpoaHbIe HUddepeHIaTIbHbIC
YpaBHEHHS C TIPABOH YaCThIO CIIEIIMAIEHOTO BU/IA.

Paznen 9. Teopust BeposiTHOCTEH. BeposTHOCTH COOBITHIA.
DJeMeHThl KOMOMHATOPUKH. Pa3iyHbIC BU/IBI COSIMHEHUI: TIEPECTaHOBKH, pa3-MeLIeHHUs, coueTanus. [Ipeamer Treopun
BeposTHocTel. McneiTanue. Mcxon ucneiranus. Knaccudukarms coosrruii. [lomHas rpynma coobrtuit. YacToTa MOsBICHNS
cobbrTus. Knaccuueckoe onpenenenue BepostHocTu. CymMa, IPOM3BECHUE, PA3HOCTh COOBITHH. Y CIIOBHAS BEPOSTHOCTb.

TeopeMsbl clloXKeHUs] BEpOATHOCTEH U cleAcTBUA U3 HUX. TeopeMa yMHOXKEHHs BeposTHOCTell u ee cienctsusa. Teopema o
BEPOSTHOCTH MOSBICHHS XOTsI OBI 0JJTHOTO COOBITHS. TeopeMa o MoIHOM BeposATHOCTH coOBITHA. BeposTHOCTE THTIOTE3. DOpMYITHI
Baiieca. [ToBToperne ucnsrrannit. @opmyna beprynmm. HausepostHelimee 4icio HaCTYIUICHHH COOBITHS. ACHMITOTHYIECKHE

(hopMyIBL.




Tembl MpakTHUECKUX 3aHATHI
1 cemectp

Paznen 1. Jluneiinas anredpa

IIpakTuyeckoe 3anarue 1. Marpunpl. Onepanuu HaJl MaTpuLaMHy. (pelieHue 3aaaq)

I[Tpaxtuueckoe 3aHstie 2. OnpeneuTeNny KBaJpaTHbIX MaTpull. PerieHune cucteM JIMHEHHBIX alreOpanyeckux ypaBHEHUI METOI0M
Kpamepa. (pemrenue 3amaq)

IIpaktiueckoe 3ausTue 3-4. Pemenne cucreM TMHEHHBIX anTreOpandecKux ypaBHeHUI MeTonoM [aycca (pemenue 3amgad)

Paznen 2. BekropHas anrebpa

IIpakTHyeckoe 3anstue 5. JInHEHHBIE oniepauy HaJl BEKTopaMu. PazioskeHue BekTopa mo 6as3ucy (pemeHue 3aaaq)
IIpaktiueckoe 3ausTHe 6. CKaNIpHOE IPOM3BEICHUE BEKTOPOB (PEILICHHUE 3a/1a4)

Ipaxtiueckoe 3aHstHe 7. BekTopHOE Mpon3BejeHIe BEKTOPOB (peLIeHHe 3a/1a)

IMpakTrdeckoe 3aasaTHe 8. CMemaHHOE TIPOU3BEICHNE BEKTOPOB (pEIICHUE 3a1a)

KonTpomnsaas padora Nel mo Temam JInHeliHas i BeKTOpHAas anredpa.

Paznen 3. AHanuTuueckas reoMeTpus

IIpakTuyeckoe 3ansarue 9. [TnockocTs (penieHne 3a1av)

Ipaktiueckoe 3anstue 10. [Ipsmas B mpocTpaHCTBe (pemIeHUe 3a1ad)
[TpakTuueckoe 3anstue 11. [Ipsimast u mmockocTs (peleHue 3aaay)
[Mpaktaeckoe 3ansatue 12. [IpsiMas Ha MIOCKOCTH. (pelIeHUE 3a1a4)
IIpakTtiueckoe 3austue 13. OKpyKHOCTB, IUTHUIIC. (pEIICHNE 3a1at)
IIpakTuyeckoe 3anarue 14. 'unepbona.(pemenne 3aaadq)

ITpaktnueckoe 3anstue 15. [Tapabona (perienue 3anaq)

IIpakTryeckoe 3anstre 16. [IoBepXHOCTH BTOPOTO MOpsiAKa (pelIeHue 3a1aq)

Paznen 4. [lepemennas. [penen. @yHkuus.

IMpaktrueckoe 3anstue 17. O6nacth onpenenenus Gynknnu. OCHOBHBIE cBoiicTBa QyHKIMU. [ToHATHE Ipenena GYHKIHH.
Packpritre mHeonpeneneHroctei (0/0) n (6eckOHEUHOCTH/0ECKOHETHOCTD) IPH BEIYUCIICHUH MIPEIeNioB (GYHKINMIT (pemeHne 3amad
IIpakTuyeckoe 3anarue 18. IlepBrlit 3ameuarenbHblii npeaen. [Ipenen mokazaTensHo — cTeneHHOH GpyHkunu. Bropoii
3aMeuaTenbHbIN Mpesen. (peleHue 3a1a4)

IIpakriuaeckoe 3ausTie 19.CpaBHeHNE OECKOHEYHO MaJIBIX BEJIHYHH. DKBUBAJICHTHBIE OeCKOHEUHO Maitsle. VicenenoBanne GyHKIINH
Ha HETIPEepHIBHOCTH (peIIeHue 3a1ad4)

KontponbHas padota Ne2 mo Temam AHamuTH4YeCKasi FeOMETPHsI, peae pyHKIHH.

2 cemecTp

Pazpen 5. luddpepernmanbaoe HcUrCIeHne QYHKINHA OTHON ITepeMeHHON

IIpaktiueckoe 3anstue 1. JluddepennupoBanue aneMeHTapHbIX (GyHKIUIT (pemeHne 3a1a4)

ITpaxtuueckoe 3austue 2. Juddepennuan Gpynxunn. [Ipon3soaHble BRICIINX MOPSIKOB. (pPELICHUE 3a/1a4)

IMpakTryeckoe 3ansarue 3. [Ipasuo Jlomurans. MccnenoBanne GpyHKIMHA Ha MOHOTOHHOCTD M 9KCTPEMYMBI, BBIITYKJIOCTh I'paduka,
TOYKH Heperuda (pemenne 3aaad)

IIpakTuyeckoe 3anarue 4. Acumntotsl rpaduka Gynkunu. [lomHoe ucciaenqoBanue GyHKUUHN U IOCTpoeHue e rpaduka (pemenue
3a/1a4)

IIpakTryeckoe 3anarue 5. KoMmriekcHble Yrcia U IeHCTBUS HaJl HUMH (pelIeHne 3a/1a9)

Paznen 6. HeonpeaeneHHsblid 1 onpeieIcHHBIN HHTErpall.

IMpakTryeckoe 3aHsATHE 6. HemocpencTBeHHOE MHTETPUPOBaHHE. (pEIIeHNE 3a1ad)

IIpakTiueckoe 3ausTHe 7. IHTErpupoBaHUe METOAOM 3aMEHBI IIEPEMEHHOH (peIIeHne 3a/1a4)

IIpakTuyeckoe 3anstue 8. UHTerpupoBaHue Mo 4acTsM (pelieHue 3a1a4)

[Tpaxtiueckoe 3anstie 9. MHTErpHpOBaHKe paljMOHAIBHBIX Ipo0eH. (pereHne 3a1a4)

IIpakriaeckoe 3anstue 10. [Ipumenenne popmyst HeroTona- JlefiOHMIA T BEIYHUCICHHUS ONIPeeTIeHHOTo nHTerpaia. OCHOBHEIC
METOABI OIPEACICHHOTO HHTEIPUPOBAHU.

ITpaktuyeckoe 3anarue 11. Heco6cTBennsle nnTerpansl. MccnenoBanue Ha CXOUMOCTb (pellIeHUe 3a1ad)

[IpakTuueckoe 3anstue 12. Boryucnenue miomazaei B mpsiMOyroJbHbBIX KOOpAWHATaX (pelieHue 3a/1a4)

Paznien 7. @yHKIIMK HECKOJIBKMX IIEPEMEHHBIX

Ipaktrdeckoe 3ausatue 13. O6nacTh onpeneneHus GyHKIUU 2-X MEPEMEHHBIX (pellIeHUE 3a1a4)

[Mpaktrndeckoe 3anstre 14. YacTHbIE MPOU3BOTHBIE, YACTHBIC M MOIHBIN TU(PepeHInanbl QyHKINNT HECKOIBKUX IEPEMEHHBIX
(peuienue 3aga4)

ITpaktuueckoe 3ansatue 15. IIpon3BoaHbIE BHICIINX NOPSIKOB (PYHKINU HECKOJIBKUX MEPEMEHHBIX (peleHne 3a1a)
IMpakTryeckoe 3ansarue 16. MccenoBanue GyHKINH ABYyX EPEMEHHBIX Ha SKCTPEMYM (peIIeHne 3a1ad)

KonTpomnsaas pabora Nel mo Teme OyHKIINHM HECKOIBKHIX NTEPEMEHHBIX




Paznen 8. lucpepennmanbubie ypaBHEHUS

I[Tpaxtuueckoe 3austie 17. Perenne nuddepeHnnanbHbIX ypaBHEHUH ¢ pa3AeeHHBIMU U Pa3JIeIsIIOIIUMUCS IIEPEMEHHBIMU
(peurenue 3anaq)

IIpakTtiueckoe 3austue 18. Pemmenne muHeRHbIX 1uddepeHInaIbHbIX YPaBHEHHI IEPBOT0 MOPsAKa (pelIeHne 3a/1a4)
IIpakTuyeckoe 3anarue 19. Perenue ypaBHeHUi, JOMYCKAOIUX MOHKEHUE MOPsIKa (pelieHne 3a1a4)

I[Mpaxtiueckoe 3auste 20. Perienne MMHEHHBIX OTHOPOJHBIX YPAaBHEHHUH C TIOCTOSHHBIMU KO3 QHIIMEeHTaMH (pEeLICHHE 3a1a4)
IIpakTiaeckoe 3ausTue 21-22. Pemenne MMHEHHBIX HEOTHOPOIHBIX YPABHEHMH € IIOCTOSHHBIMA KO3 QHITeHTaMH 1 TpaBOi
YacThIO CIIEUATBHOTO BH/A (PELICHUE 3a/1a4)

KonrponbHas padota Ne2 mo teme uddepeHnnanbabie ypaBHEHUSA

Paznen 9 Teopus BeposiTHOCTEH. BeposiTHOCTH COOBITHT.

IIpakTuyeckoe 3ansTue 23. DneMeHThl KOMOMHATOPUKHU: TIEPECTAHOBKH, pa3MeEIleH s, COUeTaHUsI(peLIeHre 3a/1a1)
[IpaxTiueckoe 3anstue 24. Knaccuueckoe onpejieneHne BEpOsSTHOCTH (pelieHue 3a1a4)

IIpakTiuaeckoe 3ansTue 25. Anredpa coobrtnii. TeopeMsl 0 BEpOSTHOCTH CYMMBI M IPOX3BeieHHs coObITHiA. Teopema o
BEPOSTHOCTHU TOSBICHUS XOTS ObI OTHOTO COOBITHSA (pelieH e 3a/a4)

[IpakTuueckoe 3anstue 26. Gopmyrna noyHoi BepositHocTr. Popmynsl balieca. (pemeHue 3aay4)

[Mpaktnaeckoe 3anstue 27. @opmyna bepuymin. AcumnToTraeckue GopMyItsl (pelieHue 3a1a4)

6. POHJ OIIEHOYHBIX CPEJCTB

6.1. [TepeyeHb BU/IOB OLIEHOYHBIX CPEICTB

- 3aJaHusA JJI IIPOBEACHUA KOHTPOJIBHBIX pa60T;
- OK3aMCHAIIMOHHBIC BOITPOCHI.

6.2. Tembl NMCBMEHHBIX PadoT

KoHTpobHEIE pabOTHI IO TEMaM:

1. JIuneiinas anreOpa u BekTopHas anredpa (1 cemectp).

2. Ananutndeckas reomerpus, npenaen ¢pynakuun (1 cemectp).
3. OyHKINUK HECKOJIKHUX TIEPEMEHHBIX (2 ceMecTp).

4. InddepennmansHsie ypaBHEHUS (2 ceMecTp).

6.3. KoHTpoJIbHBIC BOIIPOCHI U 3aJaHUS

BOIIPOCBI K DK3AMEHY B 1 cemectpe

Paznen 1. JIuneiinas anre6pa.

1. Marpursl. [leficTBUs Ha/l MaTpUIaMH (CII0KEHHE, BEIYUTaHNE, YMHOKCHHE MaTPHIIBI Ha YUCIIO, TPOU3BEACHIE MATPHII).

2. MunOp 1 anrebpandeckoe TOMOTHEHHE 31eMeHTa. OnpenenuTens n-ro IopsaKa.

3. CBoiicTBa onpeaeauTeneH.

4. O6uive cBeAeHHs O CHCTEMax JIMHEHHBIX anreOpandeckux ypaBHeHHH. CHCTEMBI N ypaBHEHUH ¢ N HEU3BECTHBHIMU. Perienne
cucteMbl. CUCTEMBI COBMECTHBIE U HECOBMECTHBIE, COBMECTHBIE OIIPE/ICIICHHbIE U HEONPEIEIICHHBIE.

5. Pemenue cucrem MMHEHHBIX anredpandeckux ypaBHeHuit metogoM Kpamepa. Teopema Kpamepa.

6. CucteMbl m ypaBHEHHH ¢ N HEM3BECTHBIMU. PaBHOCHIIBHBIE CHCTEMBI. DlIeMEHTapHbIE IPe00pa30BaHKs CUCTEM JIMHEHHBIX
anreOpandyeckux ypaBHeHHH. Teopema o mepeBojie CHCTEMBI B PaBHOCIIIBHYIO €1 CHCTEMY.

7. Permenne cucteM IMHEHHBIX areOpandecKux ypaBHEHHI MeTonoM [aycca.

Pasnen 2. BekropHast anreopa.

8. OCHOBHBIE TIOHATHS U OTIPE/IETICHNS] BEKTOPHOH anreOphl (BEKTOpP, KOJUTHHEapHbIe, KOMIUIaHAPHBIC BEKTOPBI, MOTYNb BEKTOPA,
paBHBIE BEKTOPBI, €IMHUYHBIHN, HYJICBOH BEKTOPHI).

9. bazuc Ha IIOCKOCTH U B IIPOCTPaHCTBE. TeopeMbl 0 pa3jioKeHUH BEKTOpa Mo Oasucy.

10. KoopauHaThl BEKTOpa B JaHHOM Oasuce (onpenenenue). OpTOHOPMUPOBaHHKIH 0a3uc. HaxoxIeHrne KoopIuHaT BEKTOpa Mo
M3BECTHBIM KOOPAWHATAM €ro Hadalsla U KOHIIA.

11. JIuneiinble onepanuy HaJ BEKTOpaMU: CJIOKEHUE, BBIYUTaHUE BEKTOPOB, YMHO)KEHHE BEKTOPA HA YUCIIO.

12. CkansipHoe IpoU3BeIeHHE BEKTOPOB, CBOMCTBA CKAJISIPHOTO MPOU3BEIEHMUS.

13. [IpuMeHeHHe CKaIIPHOTO MTPOM3BEACHIS K PEIICHHIO 3a/1a4d (MOIYIb BEKTOpA, IIFHA OTPE3Ka, YTolI MEXKAy BEKTOPaMH, YCIOBHE
OPTOTOHAILHOCTH BEKTOPOB, IIPOEKITHS BEKTOpa Ha BEKTOD).

14. BektopHoe pou3BeIeHHE ABYX BEKTOPOB, CBOMCTBAa BEKTOPHOTO IPOU3BEACHUSL.

15. IIpuMeHeHre BEKTOPHOTO PON3BEICHHS K PEICHHUIO 3a1a4 (TUIOMIAAN IMapaieIorpaMMa, TPEyroJIbHUKa, YTOJl MEXITY
BEKTOPaMH).

16. CmemranHOe pOU3BEICHHE TPEX BEKTOPOB — ompeeneHre. CMelaHHoe MPOU3BeIeHIE BEKTOPOB, 3aJaHHbIX KOOPIUHATAMH B
OpPTOHOPMHUPOBAHHOM 0azuce.

17. CBoiicTBa CMELIAHHOTO IIPOU3BEIEHMUS.

Paznen 3. AHanuTHueckas reoMeTpus

18. IIpsamoyroabHas AeKapTOBa CUCTEMA KOOPIUHAT HA IVIOCKOCTH U B IPOCTPAHCTBE.

19. OnopHas ToYKa U HOPMaJbHBIM BEKTOP MJIOCKOCTU. Y PaBHEHHE IUIOCKOCTH, IIPOXOSILEH Yepe3 JaHHYIO TOUKY
HEepIEeHANKYIIPHO JaHHOMY BekTopy. OOI1ee ypaBHEHHUE IIIOCKOCTH.

20. YpaBHeHHe MIOCKOCTH, MPOXOASAIIEH Yepe3 TPU TOUKU. Y paBHEHHE MIOCKOCTU «B OTPE3Kax» Ha KOOPAUHAT-HBIX OCSX.




21. OnopHas TOYKa ¥ HAIIPABIIAIOMKI BEKTOp NpsiMoit. O6mIue, mapaMeTpudecKre, KAHOHUUECKHUE YPAaBHEHUS MIPSIMON B
npoctpaHcTBe. KaHoHMUEeCKHe ypaBHEHUS IPAMOI B IPOCTPAHCTBE, IPOXOIAIIEH Yepe3 ABe TOUKH.

22. Yron Mexay NpsiMoil U INIOCKOCThI0. Touka nepeceueHust MpsMOi U MIIOCKOCTH.

23. IIpsimast Ha muockoctu. Paznuunble BUbl ypaBHEHUS IPSIMOM HA IUNIOCKOCTH.

24. OxkpyxHOCcTh. KaHOHHYECKHE YpaBHEHUS! OKPY)KHOCTH U €€ MOCTPOSHHUE.

25. Onnunc. KaHoHn4YecKHe ypaBHEHHUS 3IIMIICA U €70 TOCTPOEHHE.

26. I'mmep6ona. KaHoHM4Yeckne ypaBHEHUS THIIEPOOIIBI B €€ IOCTPOCHHE.

27. Ilapabona. KaHoHMYecKue ypaBHEHHS apaboIbl U €e IOCTPOSHHE.

Paznen 4. Ilepemennas. [Ipenen. @ynkuus.

28. INousTre QyHKIMU. 3aBUCHMBIC K HE3aBICUMEBIEC IEpPEMEHHBIE, 00IaCTh OMpPEAeICHHS H MHOXKECTBO 3HAUCHUH (QyHKIIHNH.
Crnioco0b1 3ananus GyHkuu. I'paduk GyHKINH.

29. OCHOBHBIE CBOWCTBA (PYHKIIMH: MOHOTOHHOCTb, YETHOCTb, TIEPHOTMYHOCTE, OTPaHHYCHHOCTb.

30. CnoxxHas GyHKIHS.

31. INonsTue oxpectHOCTH TOUKU. [Ipenen GpyHKIUN B TOUKE.

32. Tpenen GyHKIMH HA OECKOHESYHOCTH.

33. BeckoHeuHO MaiTble M OeckoHedHO Oosbiire GyHKIun. TeopemMa o cBI3u OECKOHEUHO MaIBIX ¥ OECKOHEYHO OOJIBIINX BEITUYHH.
34. IlepBblil U BTOPOH 3aMe4aTelIbHbIE IPEAEIBL.

35. DkBUBaJIEHTHBIE OECKOHEUHO MaJble BeMUYUHbL. OCHOBHBIE 9KBUBAJIEHTHOCTH.

36. HermpepbiBHOCTH (DYHKIIMH B TOYKE M Ha oTpe3ke. Kitaccupukanus Touek paspeiBa. CBOICTBa HENPEPHIBHBIX (QYHKIIHIA.

BOITPOCBI K OK3AMEHY Bo 2 cemectpe

Paznen 5. Anddepenimanpaoe neancieHne GyHKIMA OQHON ITepeMeHHOMH.

. IlonsiTHe MPON3BOIHON (DYHKIIMH B TOUKE.

. l'eomeTpuyeckuii CMBICI IPOU3BOAHON. YPaBHEHUS KacaTeIbHOW M HOpMAaIU K rpaduky GyHKIHH.

. ITpon3BogHbIE BBICIIMX MOPSIIKOB.

. Ionstie muddepenimana GyHKIAN.

. OKCTpeMyMbI (QYHKIIHH.

. IIpu3HaKu MOCTOSIHCTBA, BO3pacTaHUs U YObIBAHHS (PyHKIUH.

. JloctaTogHbIe IPU3HAKN CYIIECTBOBAHHS IKCTpEMyMa (QYHKITHH.

. Bemykitocts, BorayTocTh rpaduka ¢yakuun. Touku neperuda.

. JocTatoyHble MPU3HAKH BHITYKJIOCTH, BOTHYTOCTH Tpaduka GyHKIIUH U TOUKH Neperuoa.

10. IlpaBuno Jlonuras.

11. AcummroTs! rpaduka GyHKINH. BHIBI acHMIITOT.

12. O6muii man uccaenoBanus GyHKIMU U TOCTpoeHUs eé rpaduxa.

13. KommiekcHsle urcia: onpeseneHye, JeHCTBUTENbHAs 1 MHIMas YaCTH KOMIUIEKCHOTO YMCIIa, MHUMasl €IMHULIA, PAaBHBIE,
CONPSDKEHHBIE KOMIUICKCHBIC YHCTA.

14. [TeiicTBUs HaJ KOMIUIEKCHBIME YrcTaMi. M300pakeHre KOMIUIEKCHBIX YHCEI.

15. TpuroHomeTpudeckast U mokasarenbHas (GOpMBI 3aMTUCH KOMIIIEKCHBIX YHCEIL.

16. YMHOXEHHE 1 JIeJIeHHEe KOMIUICKCHBIX YHCell B TpuroHomerprdeckoit popme. dopmyna Myaspa. H3BneueHne apuMeTnaeckux
KOpHEH U3 KOMIUIEKCHBIX YHCEI.

O 03N DN A~ Wi —

Paznen 6. HeonpeeneHHslii U onpeieneHHbIA HHTETpall

17. IlepBooOpa3Has GyHKIMS ¥ HeONpeAeNIeHHBII nHTerpai. TeopeMa cymecTBOBaHHS IIEPBOOOPA3HOM.
18. CBoiicTBa HEOIIPEAEICHHOIO UHTErpaa.

19. MeTox 3aMeHBbI IEpEMEHHON B HEOTIPEIeIEHHOM HHTETpare.

20. MeTtoa UHTErpUpOBaHUs MO YACTSAM B HEONPEEIEHHOM MHTErpalle.

21. PartmonansHeIe 1pobu. MHTErppoBaHe MPOCTEHIINX paliOHATIBHEIX JPOOEH.

22. PaznoxeHHe pallMOHAIBHOM ApoOH Ha IMpoCTeiine

23. 3agava 0 BBIYMCIIEHUH TUIOLIAX KPUBOIMHEHHOHN (urypsl. OnpenenenHslil unterpan. Teopema cylie-CTBOBaHUSL.
24. OCHOBHBIE CBOMCTBA OMPEEICHHOTO HHTErpaa.

25. ®opmyna Herotona — JleiOHuIA.

26. 3amMeHa mepeMeHHOH B ONpeIeIeHHOM HHTErpaie.

27. HTerpupoBaHue 10 YacTsAM B OIPENEIEHHOM HHTETpale.

28. HecoOCTBEHHBIC HHTETPAIIBI ¢ OECKOHEYHBIMH TIpeIeTIaMu.

29. HecoOcTBeHHBIE HHTETPAIIBI OT Pa3phIBHON (DyHKIHUH.

30. [Tnontanp miockoi GpUrypsl B IPSIMOYTOIBbHOM AE€KapTOBOH cCUCTEME KOOPIUHAT.

Paznen 7. ®yHKIMM HECKOIBKUX IEPEMEHHBIX.

31. [lonarue GpyHKUMHU IBYX NepeMeHHbIX. CriocoObl 3a1aHust GYHKIUH JBYX IEPEMEHHBIX, 00IaCTh €€ ONpeeIeHHUS.

32. YacTHble ¥ NOJIHOE NPHUPAILCHUS QYHKIIUN JBYX IIEPEMEHHBIX.

33. YacTHble NpON3BOIHbIEC (DYHKIUH ABYX NEPEMEHHBIX.

34. INonusit quddeperHnnan GyHKIHMN ABYX IEPEMEHHBIX, YaCTHBIE U (epeHIIHATbL.

35. KacaTenbHas IIOCKOCTh MU HOpPMallb K HOBEPXHOCTH.

36. YacTHBIe MPONU3BOIHEIC BRICIINX MOPSIKOB. TeopeMa 0 HE3aBUCHMOCTH OT ITOCIIE0BATEIFHOCTH TU(depeHIIpOBaHMS.
37. DkcTpeMyM QYHKIMH ABYX MepeMeHHbIX. HeoOX0arMbIe U TIOCTATOUYHBIE YCIIOBHS CYIIECTBOBAHUS DKCTPEMYMaA.




Paznen 8. lucpepennmanbubie ypaBHEHUS

38. [lonstue auddepennuansroro ypasuenus. Ilopsnok, pemenne auddepenuansHoro ypasHeHus. HTerpaibHble KpUBBIE.
39. MuddepennumanbHbie ypaBHeHUS 1-T0 mopsaka: oOmwmid BUI, 3ana4ya Komw, obIiee u 9acTHOE pelieHusl, OOIINH 1 YaCTHBIH
UHTETPAbL.

40. Iuddepennmanbable ypaBHEHHS € pa3eeHHBIMU U pa3AessIoIMMICS IEPEMEHHBIMU.

41. Jluneiinsie nudhepeHranbHple ypaBHEHHsI 1-ro mopska.

42. lucdepeHnmanbHble YpaBHEHNS BBICIIAX HOPSAIKOB, TOIYCKAIOIINE HOHKEHHE TOPAAKS.

43. O6mMe NOHATHA O JIMHEHHBIX OMHOPOAHBIX AH((GepPeHITNATBHBIX YPAaBHEHHAX BEICIINX OPSAAKOB (OMpeeieHHe, HOHATHE O
JMHEHHO HE3aBUCHMBIX (YHKIHMSX, QPyHAAMEHTANIbHAS crcTeMa perenuid). Teopema o CTpyKType 001Iero pemeHus JIMHEHHOTo
OJTHOPOHOTO T PepeHITNATEHOTO YPaBHEHMS.

44. BeiBox opMyI JUTs OOIIETO pemIeHNUs TMHEHHOT0 OAHOPOTHOTO TU((EepeHIIANTEHOTO YPaBHEHUS 2-T0 MOPSIIKA.

45. JIuneiinple HeogHOpPOIHBIE MU depeHnanbHble ypaBHeHu. Onpenenenue. Teopema o cTpyKType 00IIero perieHus JMHEHHOTo
HEOJJHOPOHOTO HU((EPEHIIMAIBHOTO YPaBHEHHSL.

46. JIuneiinsie HEOTHOPOTHBIE MU GepeHITHATBHBIC YPaBHEHHS C MPABOM YacThIO CIIEHANBHOTO BUAa (3 ciydas).

Pa3nen 9. DneMeHTs! TEOPUH BEPOSTHOCTEH.

47. DneMeHThl KOMOWHATOPUKH. Paszimanbie BUbI coennHennil [lepecranoBku. Pasmenienus. CodeTanusl.
48. IIpeamet Teopun BeposTHOCTeH. McnbiTanue. Mcxon nenbiranus. Kinaccudukanns coosrtait. [Tomaas rpymnma coOBITHIA.
49. Yacrora nosiBneHus codbitusi. Knaccuueckoe onpeeneHue BeposSTHOCTH.

50. Cymma, mpon3Be/iecHHE, Pa3HOCTh COOBITHIA.

51. YcnoBHas BEpOATHOCTD.

52. TeopeMsl CI0XKEHHS BEPOSATHOCTEH U CIICACTBUS U3 HUX.

53. Teopema yMHOKEHUS BEPOSITHOCTEH U €€ CIIE/ICTBUSI.

54. TeopeMa 0 BEpOATHOCTH MOSIBIICHUS XOTS OBl OJJHOTO COOBITHSI.

55. Teopema o IOTHOW BEPOSTHOCTH COOBITHS.

56. BepositHocTh runotes. @opmyssl baiieca.

57. TIloBropenue ucnbitanuit. @opmyna bepuymmu. HauBepostHeiiee 41ca0 HACTYIUICHHHA COOBITHSL.

58. Acummrorrueckne Gopmynsl. opmyna [Tyaccona.

59. JlokanbHast Teopema Myaspa — Jlaruaca.

60. NaTerpansHas Teopema Jlamnaca.

Paznen 10. Onementsl Teopun BeposiTHOCTeN. CiydaliHbIC BEIMYUHBIL.

39. Cnyuaiinble BETUUMHBI, UX BUABL. 3aKOH pacrlpeieneHus ciaydailHoil BeanuuHbl. Pag pacnpeaenenus. MHOTOYroJIbHUK
pacrnpeseneHus.

40. dyHKIUS pacTpeneeHus] BEpOsSTHOCTE! CIydaifHON BETMUMHBI, €€ CBOHCTBA U rpaduK.

41. BeposITHOCTb HOMAJaHUS CITy4aifHOM BETMUUHBI Ha 3aJaHHBIA yuyacToK. TeopeMa 0 BepOSATHOCTU OTEIBHO B3ATOTO 3HAUCHHS
HETPEPBHIBHOU CITy4aiiHOUN BEJIMYMHEI.

42. IInoTHOCTH pacnpeesneHus BeposiTHocTel. CBOMCTBA INIOTHOCTH, UX F€OMETpUYECKAsi HHTEPIPETALIUS.

43. MaTtemaTu4eckoe 0’KUIaHUuE JUCKPETHON U HENIPEPBIBHOMU CllydaiiHOU BenuuuH. CBOMCTBA MaTEMATUYECKOTO OXKUAAHUS.

44. Mopa 1 MeiMaHa ClIy4aiHOM BEeHYHHBL.

45. lucnepcus U cpeiHee KBaApaTH4eCKOe OTKIIOHEHNE TUCKPETHON U HENPEPBIBHOM cilydaiiHoi BenuunH. CBOMCTBa AUCTIEPCUH.

IIpumMepHbIe 3aJaHus A7 IPOBEACHUS TEKYIIETO KOHTPOJIS U MPOMEXKYTOUHOH aTTeCTalli HaXOATCsI Ha yueOHOM mopTase
CI'YBT B kypce MATEMATUKA.

6.4. MeTonu4yeckue MaTEPUAJIbI, ONIPEIeIAIONINE MPOEeAYPhI OLIEHHBAHMS

OK3aMeH 10 JUCHUIIMHE B 1 1 2 ceMecTpax COAEPKUT TEOPETUUECKYIO YacTh, HAIIPABIEHHYIO HA OLIEHKY 3HAHUH U MPAKTUYECKYIO
4acTh, HAIIPABICHHYIO HA OIICHKY YMEHHI W HaBBIKOB, XapaKTePH3YIOMNX (OPMHUPOBAHHE YKa3aHHBIX KOMITCTCHITHH.
Teoperndeckast 9acTh 3K3aMeHa M0 JUCIUIIIMHE IIPEACTABIsIET cO00I KOMIIIEKC BOIPOCOB HAa YCBOGHHE IPOHAEHHOTO MaTeprana —
HOHSTHUS, ONIPeeNeH s, CBONCTBA, TEOPEMBI.

B pamMkax TeopeTHueCKOl YacTH 00ydaromuiics JUIsl KaKA0ro Borpoca GOpMyIHpyeT IPaBUIIbHBIC, C €T0 TOYKH 3PCHUS, OTBETHL.
3aJaHue CUUTAETCS BBIIIOJIHEHHBIM B TOM CJIy4ae, €CIIM AaHbl BEPHBIE OTBETHI HA BOIIPOCHL. B IPOTUBHOM cilyyae 3ajaHue
CUUTAETCS HE BBIOIHEHHBIM.

ITpakTUdeckast yacTh SK3aMeHa M0 AUCHUILTHHE NPEJCTaBIsAET 3a/1a4H, HAlIPaBJIECHHbIE HA BBISIBICHUE BO3MOYKHOCTHU NTPAKTHUECKOTO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pasiena.

DK3aMeH BBICTABIISETCS C YUCTOM PE3yNbTaTOB BBIIOJIHEHUS TCOPETHICCKON M MPAKTHIECKON JacTeil B COOTBETCTBHH C
HNpPUBEJCHHBIMU HIKE TPEOOBAaHUAMH.

Kputepun oneHuBaHus:

"HEYOBIETBOPUTEIHHO" - 00YJaIOIINICS ITOKA3hIBAET CIAOBIH YPOBEHb TEOPETHUCCKHUX 3HAHUH. HeyBepeHHO 1 IOTHYecKn
HeTIoCIeI0BaTeNIbHO H3IaraeT MaTepra. HempaBunsHO OTBeYaeT Ha JOIOJIHUTENIBHBIE BOIIPOCH MU 3aTPYAHSAETCS C OTBETOM Ha
HUX. He nmeer uetkoro mpencrasiaeHus 00 U3y4aeMOM MaTepHaie, 10IycKaeT rpyoble omMOKU. JleMOHCTpUpPYET YaCTHYHBIE,
(parMeHTapHBIe, OYeHB TOBEPXHOCTHEIC YMEHHS, TOITycKas ITpyOble omHMOKH. [|eMOHCTpHUpYyeT HU3KHUH YPOBCHD BIIaICHAS
MaTepuaoM, J0IycKas rpyOble ommOKH. PACKPBIT cofepikaHne TeOpeTHIECKOH 1 MPaKTHIeCKOH JacTeil Ouera MeHee, 94eM Ha
59%.

"V noBaeTBOpPUTENBHO" - 00yJaroImuiics MOKa3bIBAET 3HaHHE OCHOBHOTO JIEKIIMOHHOTO M MPaKTUYEeCKOro MaTepHuana. B oTeere He
BCET/Ia MPUCYTCTBYET JIOTHKA M3T0KeHHs. OOyJaromuiics NCIIBITEIBACT 3aTPyAHEHHS TIPH PEIICHUH TPAKTHYSCKUX IPUMEPOB.
IoxasbiBaeT (hparMeHTapHBIC, JaCTUYIHBIE 3HAHUL. JleMOHCTpUupyeT yMeHus 6e3 rpyoOsix ommbok. He oTpaboTaHbl HABBIKU U
NpUEMBI CAMOCTOSTEIBHON paboThl. PACKPHLT cofiepKaHue TEOPETUIECKOM 1 IPaKTUIECKOH YacTteid Omiera Ha 60%-74%);




"Xopormo" - o6yJaromuiics IOKa3bIBaeT JOCTATOYHBIA YPOBECHb TEOPETUUECKHUX U MPAKTUUECKUX 3HAHMH, CBOOOIHO ONepupyeT
OCHOBHBIMH IOHATHSIMH. YMEET aHAIM3UPOBATh, HO JIOIYCKAET HEKOTOPbIE MOrpeiHOCTH. OTBET MOCTPOCH JIOTHYHO, MaTeprall
U3J1araeTcs rpaMoTHO. JIeMOHCTpUpYyeT 3HaHUS B 6a30BOM (CTaHAAPTHOM) 00BEME, CIIOCOOEH pelIaTh THIIOBBIC 3a/1a4H.
JleMoHCTpHpYeT yMeHHUS HA 0a30BOM (CTaHAAPTHOM) ypoBHe. Biiaseet 6a30BBIMI HaBBIKAMHU M IPHEMaMH TI0 KOHTPOJIEM HIIH
PYKOBOICTBOM. Packpbl cofieprkaHue TeOPETHUECKOH U MpaKkTHUecKoil yacTeit 6unera Ha 75%-84%.
"O1nn4uHO"- 00yHaIOIHMHCS TTOKA3bIBAET HE TOJILKO BEICOKHH YPOBEHb TEOPETHUECKMX 3HAHUM 110 U3y4aeMOW JMCHMILIIHE, HO U
BUIUT MEKIUCIUILTHAPHBIC CBSI3H; yMEET aHAM3UPOBATh IPAKTHUECKHUE CUTYali. OTBET IIOCTPOEH JIOTHIHO. MaTepuain
U3J1araeTcs YeTKO, ICHO, apTyMEHTHPOBAaHHO. Y MECTHO UCIOJNIb3yeT HH(OPMAIIHOHHBIN U WILTIOCTPATUBHBIA MaTepHall.
JleMOHCTpHUpPYeT BBICOKHIT ypOBEHb 3HAHUIT; CIOCOOEH K CaMOCTOSITEIbHOMY aHAIN3Y U MPUMEHEHHIO MTOTyYEHHBIX 3HAHHH.
JleMOHCTpHpPYeT YMEHHS BEICOKOTO YPOBHS; CIIOCOOCH pa3padoTaTh CaMOCTOSTEIBHBIHN ITOX0/] K PEIICHHUIO TIOCTABICHHON 3a/1auH.
Brnaneer HaBBIKaMM M IPHEMaMH Ha BBICOKOM YPOBHE, CIIOCOOCH 1aTh COOCTBEHHYIO OLICHKY H3y4aeMOro MaTepruana. Packpsun
cojiepykaHue TeOpeTHIeCKON U MpakTUdeckoi uyacteil 6unera Ha 85%-100%.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomen1yeMasi JiuTepaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIU

3arnaBue

W3narenscTBO, TOI

JI1.1 |Haraucon U. I1. Kparkuii Kypc BbICIIEH MaTeMAaTUKU Mocksa: JIans, 2009
JI1.2 |TyranbaeB A. A., Teopust BEpOSITHOCTEHR U MaTeMaTU4YeCKas CTATUCTHKA Mocksa: Jlans, 2011
Kpynun B. T
JI1.3 | ITuckynoB Hukomait JuddepeHunanbHOe U HHTETPATBHOE HCYUCIICHUS: y4eO. mocodue Mocksa: UuTerpain-
CemMeHOBHY JUTSL CTYJICHTOB BY30B IIpecc, 2001
7.1.2. lonojHHUTeNbHAS TUTEPaTypa
ABTODBI, COCTaBUTEIH 3aryiaBue WznarenscTBo, roa
JI2.1 | I'mypman Brnagumup PykoBOIICTBO K pelIeHuno 3a/1a4 1o TEOPUH BEPOSATHOCTEH U Mockga: Briciee
EdumoBny MaTeMaTHYEeCKOI CTaTHCTHKE: yaed. mocobue obpa3zoBanue, 2008
JI2.2 [ Munopcknuit Bacunmii | CO0pHEK 3a7ad o BBICIIEH MaTeMaTHKe: yuel. mocodue Mocksa: U31-Bo ®us.-
TTaBmoBuY Mmar. urt., 2006
JI2.3 | JIuneBuu Onbra Matemathka: yueOHOE ocoOue Hosocubupck: CI'YBT,
UropesHa, lllepdakoBa 2017
lanuna
BnagumuposHa
7.1.3. MeTtoanyeckue pa3padoTKu
ABTOpBI, COCTaBUTETH 3armaBue W3narenscTBO, TOI
JI3.1 | droxoBa C. U., Meronuyeckue yKazaHus U 3aJaHusl 110 BBICIIEH MaTeMaTHKeE K HoBocubupck: HIC'ABT,
Enunosa E. C., TUIIOBOMY pacueTy 1o Teme "OYHKIIMU MHOTHX epeMEHHBIX" 1997
[la6anmaa B. 1.
JI3.2 |EnunoBa E. C., Metoauueckue yka3aHus U 33[aHUS 110 BBICILICH MaTeMaTHKE K Hosocubupck: HI'ABT,
IMa6anuna B. U. TUIoBoMYy pacuéry "duddepeHiuaipaoe HeuucieHne GpyHKmn 1997
OJ/IHOH mepeMeHHON"
JI3.3 |T'aBpunoBa AneBTHHA | AHATUTHYECKAas TEOMETPHUS: METOJI. YKa3. U 3aJaHHS 10 BBICIICH Hosocubupck: HU'ABT,

MuxaiinoBHa,
epbakosa ["anuna
Brnagumuposna

MaTeMaTHKe [J1s CTyAeHTOB | kKypca o4. GopMbI 00ydeHUs BceX
criett. |

2009

7.3 IlepeveHb MPOTPAMMHOTO OGecIeYeHus

Onepanuonnas cucrema Windows

[Maket mpuxagHOTO MporpaMMHoro obecrnedenus Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenue Ob6opynoBaHue
YuebHas ayAUTOPUS 1t | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn
MIPOBEICHUS 3aHATUH
JIEKIIHIOHHOT'O TUIIA
VYuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yueOHoi Mebenu
TPOBEACHHUS TEKYIIETO KOHTPOJIS
U IPOMEKYTOTHOH aTTeCTallH
YuebHas ayJUTOpHs quist | AyauropHas focka; KoMmuiekT yaebHoM Mebenn
HPOBECHUS HPaKTHYECKUX
3aHATUI
YuebHas AyIUTOPHS Jutst | AynuropHas 1ocka; KoMruiekT yaeOHON Mebenn
HPOBEJCHUS IPYIIOBBIX u




WHIUBUYaJIbHBIX KOHCYJAbTAIUHI

ITomemenue I
CaMOCTOSITCITEHOM paboThI
00yJaronxcst

KomrutekT yueOHOIT Mebemnu;
00eCIeYnBaOMUX  JOCTYI
YHuBepcureTa.

INK - 10 mwr., nogkioueHHbIX K cetd "HHTepHer" u
B JJICKTPOHHYIO  HH()OPMAIIMOHHO-00pa30BaTEIBHYIO  Cpeay




