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OO01mmast TpyI0eMKOCTh 11 3ET

Yacos 1o yueGHOMY IJIaHy 396 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCJIE: JK3ameH 1,2
AyJUTOPHBIE 3aAHATHS 192 KOHTpOJIbHAs paboTa 1,2
caMocCTosTeIbHas paboTa 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 vin | P01 | vo | p1 | vn PIl
Jlexun 42 (42 |54 |54 |96 |96
IMpakTuyeckne 42 142 |54 |54 |96 |96
Wnas KoHTaKTHas 8 8 8 8 16 |16
pabota
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 | Obecrieuenne 6a30BOr0 YPOBHS 3HAHWH M YMEHHH pEIICHUS MaTEMAaTHYECKUX 3a7a4 U IPUMCHEHHS UX B
MEXIUCLMIUTHHAPHOM KOHTEKCTE, a Takke (POPMHUPOBAHHUE HABBIKOB HCIIOJIL30BAHHS MaTEMAaTHYECKHX METOIOB B
MPaKTHYECKON JEATEIbHOCTH.

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOXYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

2.2.1 | YerpoiicTBo 1 000pyI0BaHUE TPAHCIOPTHBIX Y3JIOB U ITyTeHl

2.2.2 | Texnonmorudeckasi (IIpOU3BOJCTBEHHO-TEXHOIOTHYECKAs) IPAKTUKA

2.2.3 [ YcrpoiicTBo M 000pyIOBaHIE TPAHCIIOPTHBIX Y3JIOB H ITyTeH

2.2.4 | Texuonornueckas (IpOU3BOJICTBEHHO-TEXHOIOTUYECKAsl) IPAKTHKA

3. KOMIIETEHIIMHA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS AUCLIATLIAHBI
(MOZY.JIA)

YK-1: CnocoGen ocyniecTBIsTh MOUCK, KPUTHYECKUI aHAJIN3 U CHHTE3 HH()OPMAIIUU, MPUMEHATH CHCTEMHBI MOAX0A 1151
peuieHus NoCTaBJICHHbIX 3a1a4

VYK-1.1: OcymecTBisieT HOUCK U CHHTE3 MOTY4YeHHON HH(POPMALIUK ISl PELLeHHs IOCTaBJICHHBIX 33124

VK-1.2: IIpoBOAHT KPUTHYECKUHA aHAIN3 HH(OPMAIUH IIPH PEIICHUH ITOCTABJICHHBIX 3a/1a9

OIIK-1: Cunocoben NPUMEHATDb €CTECTBCHHOHAYYHbIC U oﬁmemmceﬂepm,le 3HAHHUSA, METOAbI MATEMATHYCCKOI'0 aHAJIHU3A U
MOAC/JIMPOBAHUSA B IIpO(i)eCCHOHaJILHOﬁ JACATCIbHOCTH

OIIK-1.1: Micnionb3yeT NpHHIAITEI €CTECTBEHHOHAYYHBIX W OOIEHH)KEHEPHBIX 3HAHUH B IPO(eCCHOHATBHON AATEIHHOCT

OIIK-1.2: Brageet MeToZaMi MaTeMaTHYECKOTO aHATHN3a B TPO(ECCHOHANBHOMN NeITEIHOCTH

OIIK-1.3: Biageet MeTojaMi MaTEMaTHYECKOTO MOJIETHPOBAHUS B PO EeCCHO-HATLHON AEATSILHOCTH

B pe3yiabTaTe 0CBOCHUS JUCHHUIIIMHBI Oﬁy‘lal()llll/lﬁ(:ﬂ JOJIZKCH

3.1 |3uaTh:

3.1.1 | ucrouHMKHN HHPOPMAIIUHN, HEOOXOAUMBIE ISl PEIICHHUST MATEMaTHYECKHX 32134,

3.1.2 | ocHOBEI (byH}IaMeHTaJ'[BHLIX MAaTCMAaTHYCCKUX 3HaHI/If/‘I, HCO6XOI[I/IMI>IX T pCHICHUA CTAaHAAPTHBIX 3a1a4
podeccHoHaNBHOMN NeATeTbHOCTH.

3.2 | YmeTh:

3.2.1 OCYHICCTBJIATH ITIOUCK U aHAJIU3UPOBATH I/IH(l)OpMaIII/IIO, HCO6XOZ[I/IMYIO JJI pCHICHUS MaTCMAaTUYCCKUX 3a1a4;

322 OPUMCHATH METOAbI MATEMATHYCCKOI'O aHaJIn3a IJIAd pCIICHUA CTaHAApPTHBIX 3a1a4 HpO(I)eCCHOHaJ'ILHOﬁ JACATCIbHOCTH.

3.3 | Baragern:

3.3.1 | HaBBIKAMU CHHTE3UPOBAHUS HH(OPMAIUHU, IPUMEHSIEMON I PeIleHHsI MaTeMaTUIeCKUX 3a/1ay;

3.3.2 [ MeTo/1TaMH MaTEeMaTHIECKOTO aHAIN3a U MOJICITUPOBAHHS IIPH PEIICHUN PO ECCHOHANBHBIX 33/1a4.

4. CTPYKTYPA JUCHUILIAHBI (MOLY.J15T)

Bun HaumeHnoBaHue pa3iesioB U TeM /BUA 3aHATHSA/ Cemectp | Yacos | Jlureparypa | IlpIlo
3aHATHUS / Kype AroT

Pazgen | Paszpgen 1. JIuneiinas anredpa

Jlex Jluneiinas anredpa /Jlex/ 1 8 JIL.1J11.3 0




IIp Jluneiinas anre6pa /I1p/ 1 8 J12.3 0
Cp Jluneitnas anredpa /Cp/ 1 10 J12.3 0
HKP Jluneiinas anre6pa /UKP/ 1 2 0
Paznen | Paspeu 2. BekropHas anredpa
Jlex Bexkropnas anre6pa /JIex/ 1 10 J1.1J11.3 0
Ip Bexropnas anre6pa /IIp/ 1 10 J12.3 0
Cp Bekropnas anre6pa /Cp/ 1 14 J12.3 0
HKP Bekropnas anre6pal /UKP/ 1 2 0
Pazpen | Pa3spen 3. AHasMTHUYecKasi reoMeTpuUst
Jlex AnanmTiueckas reometpus /JIex/ 1 14 JI1.1 J11.3 0
Ip Ananutiuaeckas reometpust /IIp/ 1 14 J12.3 0
Cp AnanuTtryeckas reomerpus /Cp/ 1 18 JI2.3J13.3 0
UKP Amnanuruueckas reometpus /UKP/ 1 2 0
Paznen Pasnen 4. Ilepemennasn. [Ipenen. @®ynkuus
Jlex Ilepemennas. [Ipenen. @ynkuus /Jlex/ 1 10 JI.1J11.3 0
IIp Ilepemennas. [Ipenen. @ynkuus /p/ 1 10 J12.3 0
Cp Iepemennas. Ipenen. dynxuus /Cp/ 1 10 J12.3 0
HKP Iepemennas. [Ipenen. @ynxuus /MKP/ 1 2 0
Paznen | Pasgen 5. Iud¢epennuanbHoe ucuucienue GyHKIui oxHOM
nepeMeHHOM’
Jlex JuddepennnanpHoe ucuucaeHne GyHKIMA 0JHON mepeMeHHoi /JIek/ 2 10 JIT.1JI1.3 0
IIp Jubdepenuuanproe ncuncieHne GpyHKIuid ogHor nepemenHoi /Ip/ 2 10 JI2.3 0
Cp Juddepenunansuoe ucuucnenue GyHKIuin onHon nepementon /Cp/ 2 6 JI2.3J13.2 0
UKP duddepenunansnoe ucuucnenue GyHKuii onHon nepemennoit /MKP/ 2 2 0
Paszmen | Pa3spgen 6. Heonpeae/leHHbIH U onpe/ieeHHbIH HHTerpaJ
Jlex Heomnpenenennslii u onpeneneHabli naTerpan /Jlex/ 2 14 JI.1J11.3 0
IIp Heonpenenennslit u onpeaeneHHsit naTerpan /IIp/ 2 14 2.2 0
Cp Heomnpenenennstii u onpeneneHnslii naterpan /Cp/ 2 14 J12.2 0
HKP Heonpenenennsrit u onpeaeneHusii naTerpan /MKP/ 2 2 0
Paznen | Pa3zpes 7. ®yHKIMH HECKOJIbKHX IIePeMEHHBIX
Jlex OyHKINH HECKOIBKHUX epeMeHHBIX /JIex/ 2 JI1.1 J11.3 0
Ip OyHKITNH HECKOIBKUX MepeMeHHbIX /I1p/ 2 J2.2 0
Cp OyHKIINH HECKOIBKHUX MepeMeHHBIX /Cp/ 2 10 JI3.1 0
UKP ODyYHKIIMY HECKOJIBKHX nepeMeHHbIX /MTKP/ 2 1 0
Paznen | Pa3pen 8. Inddepennnanbubie ypaBHeHHS
Jlex Juddepennunansusie ypaBHeHus /JIex/ 2 12 JI1.1 J11.3 0
Ip Juddepennunansusie ypasaenus /T1p/ 2 12 2.2 0
Cp Huddepenunanbueie ypapaenus /Cp/ 2 16 2.2 0
UKP Huddepenunansusie ypasuenus /MKP/ 2 2 0
Pazgen | Pa3snen 9. Teopusi BeposiTHOCTeii. BepositHoCcTH cOOBITHIA.
Jlex Teopust BeposTHOCTEH. BepostHocTH coObITHIA. /JIek/ 2 10 J1.2 0
IIp Teopus BeposTHOCTEH. BepostHOCcTH coObITHiL. /TIp/ 2 10 2.1 0
Cp Teopus BepositHOcTeil. BepositHocTr coObiTHid. /Cp/ 2 18 JI2.1 0
HKP Teopus BeposiTHOCTeH. BepostHOocTH coObITnit. /MKP/ 2 1 0

5. COJAEPKAHME JUCLUIIIMHBI (MOAYJIST)

ConeprkaHue JIEKIIMOHHOTO Kypca
1 cemectp

Paznen 1. Jluneiinas anredpa.

Martpupl. [eiicTBus Hag MaTpULlaMu (CI0KEHUE, BRIYUTaHUE, YMHOKEHHE MaTPHUIIBl Ha YHCIIO, IPOU3BEACHUE MAaTpuI]). MUHOD U
anrebpanyeckoe J0moaHeHne aeMenTa. Onpeaenurens n-ro nopsaka. CoicTsa onpeenuteneit. O0Ine CBeAEHUS 0 CHCTEMAax
JIMHENHBIX aHTe6paI/I‘ICCKI/IX ypaBHeHHﬁ. CHCcTEMBI N ypaBHeHI/Iﬁ C N HEW3BECTHBIMHU. Penienne cucremMbl. CHCTEMBI COBMECTHBIE U
HECOBMECTHBIC, COBMECTHBIC ONPEACICHHBIC U HCOTIPCACICHHBIC. Perienune cucteM JTMHEHHBIX aHFCGpaI/I‘IeCKI/IX ypaBHeHI/Iﬁ
metonoM Kpamepa. Teopema Kpamepa. CucreMbl m ypaBHEHHH € N HEN3BECTHBIMU. PABHOCUIIbHBIE CHCTEMBI. DIIeMEHTapHbIE




npeoOpa30BaHUS CUCTEM JIMHEHHBIX anreOpandeckux ypaBHeHuil. TeopeMa o mepeBoe CHCTEMBI B PaBHOCUIIBHYIO €if CUCTeMy.
Perienne cucteM nuHEHHBIX anreOpandecKux ypaBHeHUH MeTooM ['aycca.

Pazgen 2. BektopHas anre6Opa.

OCHOBHBIE TOHSTHS U ONPEAEICHUS BEKTOPHON alreOpbl (BEKTOP, KOJUIMHEApHbIe, KOMIUIAHAPHBIE BEKTOPBI, MOYIIb BEKTOPA,
paBHBIC BEKTOPBI, CIMHUYHBIHN, HYJCBOI BEKTOPHI). basuc Ha IIIOCKOCTH M B IPOCTPAHCTBE. TeopeMbl 0 pas3iioKeHHH BEKTOPA 0
6asucy. KoopauHaTsl BekTOpa B TaHHOM Oaszuce (ompenenenne). OpTOHOPMUPOBAHHBIN 0a3nc. HaxokaeHne KOOpIUHAT BEKTOpa 0
H3BECTHBIM KOOpAWHATaM €T0 HavdaJla 1 KOHLA. JIuneiinble ornepanny HaJl BEKTOpaMU: CJIIOKEHUEC, BBIYMTAHUE BEKTOPOB, YMHOXKCHUE
BEKTOpa Ha ymcio. CKalsipHOE MPOU3BEICHUE BEKTOPOB, CBOWCTBA CKAJSIPHOTO Npou3BeieHns1. CKaIsIpHOE IPOU3BEICHHE
BCKTOPOB, 3aIaHHBIX KOOpANHATaMH B OPTOHOPMHUPOBAHHOM 63.3I/ICC. HpI/IMeHCHI/IC CKAJIAPHOT'O IMPOU3BCACHUS K PCIHICHHUIO 3a1a4
(Momynb BeKTOpa, JUIMHA OTPEe3Ka, YroJl MeXy BEKTOPaMH, YCIOBHE OPTOTOHATBHOCTH BEKTOPOB, IPOESKINS BEKTOPA HA BEKTOP).
HamnpagJstrorire KOCHHYCHI BEeKTOpa. BekTOpHOE MPOU3BEICHNE JBYX BEKTOPOB, CBOMCTBAa BEKTOPHOTO MPOU3BeIcHHs. BekTopHOe
MPOW3Be/ICHHE BEKTOPOB, 331aHHBIX KOOPIMHATAMH B OPTOHOPMHUPOBaHHOM Oasnce. [IprMeHeHe BEeKTOPHOTO MPOU3BE/ICHHS K
perieHuro 3a1a4 (IUI0Iaab mapariesorpaMmma, oAb TPEYyrobHUKA, VIOl MeX Ty BekTopamu). CMEIIaHHOE MPOU3BEICHUE TPEX
BEKTOPOB — onpeencHre. CMeIanHoe MPOU3BEICHUE BEKTOPOB, 33JaHHBIX KOOPANHATAMA B OPTOHOPMHUPOBAHHOM Oasice.
CBOWCTBa CMEIIAHHOTO TPOM3BEICHUS.

Paznen 3. AHanuTuuecKkast FeOMETpUsl.

IIpsiMoyrosibHast JeKapTOBa CHCTEMa KOOPAMHAT Ha IUIOCKOCTH U B mpocTpaHcTBe. OnopHasi TOUKa 1 HOPMaJIbHBII BEKTOp
1ockocTd. OCHOBHBIE BU/IbI YPaBHEHUH TNIOCKOCTU: YPaBHEHHE TUIOCKOCTH, MPOXOAIICH Yepe3 JaHHYI0 TOUYKY NEPIIeHINKYISIPHO
JTAHHOMY BEKTOpY, 00I1iee, MPOXOSIIEeH Yepe3 TPH TOUKH «B OTPE3Kax» Ha KOOPAMHATHBIX ocsX. OTOpHas TOUKa U HAMIPaBIISTFOIIUI
BeKTOp MpsiMoii. OCHOBHBIE BU/IBI YpaBHEHUH MPSIMOH B IPOCTPAHCTBE: 00IIIHe, TapaMeTpUYecKre, KAHOHMUECKUE YpaBHEHMS,
MPOXOJISIICH Yepe3 JIBE TOYKH. YTOJ MEXIy IPSAMOH U IJIOCKOCThI0. ToYka nepecevyeHus nmpsiMor U MIIOCKocTU. B3anmuoe
pacnosoxeHue npsAMon u riockocTd. [Ipsimas Ha miockocT. PaznudaHble BUIBI ypaBHEHHH MPsIMOA Ha TIIOCKOCTU. KpuBbie
BTOPOTO MOPSAIKA (OKPYKHOCTb, JIUIUTIC, THIIEpOoa, mapadoia: X KAaHOHMYECKUE YPaBHEHUSI U TIOCTPOCHUE.

Paznen 4. [lepemennas. [penen. @yHKuus.

[onstre QyHKIMH. 3aBUCHMBIC M HE3aBUCHMBIE IIepeMEHHbIE, 00IaCTh ONIpeAeIeHIS 1 MHOXKECTBO 3HaueHnH (yHKImn. Crioco0s
3aganus ¢yHkuun. I'padux GyHakmmuu. OCHOBHBIE CBOHCTBA (PYHKIIMH: MOHOTOHHOCTb, YeTHOCTb, TIEPUOJHYHOCTS,
orpannyeHHocTh. CrioxxHast pyHkuust. [Tonsitue okpectHoct Touku. Ilpenen ¢pynkuuu B Touke. [Ipenen dpynkiun Ha
6eckoHeuHOCTH. BeckoHeuHO Mabie 1 OeckoHedHO OombIre QyHKIUH. TeopeMa o CBsI3H OECKOHEYHO MaJIbIX U OECKOHEYHO
Gonbuinx BennuuH. [IepBblii M BTOpOii 3aMeuarenbHble npeesbl. CpaBHEHHE OECKOHEUHO MajlbIX, JKBUBAICHTHbIE OECKOHEYHO
MaJible. OCHOBHBIE SKBUBAJICHTHOCTH. HelpepbIBHOCTD (DYHKIIMH B TOUKE M HA OTPE3Ke, CBOWCTBA HEIIPEPBIBHBIX (DYHKIIMIL.
Kiaccuguxkarus Touek pa3psiBa QyHKIHH.

2 cemecTp

Paznen 5. uddepennumansHoe ucurcnenne GyHKIMNA OJJHOH TepeMEHHOM.

[onsTre Mpou3BoAHON (GyHKIMHK B TOUKE. [ eoMeTpHIecKuii CMBICI IIPOU3BOAHON. Y paBHEHHS KacaTeIbHON M HOPMaIH K rpaduKy
¢ynkuun. [paBuna HaxoxaeHus npousBogHou. [lonarue muddepennunana pynkuuu. [IponzBoanas cnoxuoil Gpynkuuu. TeopeMsl
Posunst, Jlarpamxa, Komm. DxetpeMyMsl GyHKIMH, HeoOXoxuMoe yeoBue. [Ipu3Haky HOCTOSHCTBA, BO3PACTaHUS U yObIBaHUS
¢ynxnmu. JloctaTogHbIe IPU3HAKA CYIIECTBOBAHIS IKCTpEMyMa (QYHKINH. BEITyKI0CTh, BOTHYTOCTH Ipaduka GpyHKIH. ToUKn
neperuba. JloctaTouHble IPU3HAKU BBIITYKIOCTH, BOTHYTOCTH Tpaduka GyHKINUU U Touku neperuda. I[Tpasuno Jlomurans.
AcumnToTsl rpaduka Gynkuun. Buasl acumnror. OOmumii rad uccaeoBaHus pyHKINH ¥ HOCTpoeHHUs e€ rpaduka

KommniiekcHBIe gucia ¥ JeUCTBUS Hal HUMH. 300pakeHne KOMIUTEKCHBIX YHCeNT Ha THIOCKOCTH. MOIy/h U apryMEHT KOMIUTIEKCHOTO
grcna. Anredpamdeckas 1 TpPUTOHOMeTprdecKast (GopMbl KoMILTeKCcHOro uncia. @opmyna Ditnepa. [TokazarensHas popma
KOMIUIEKCHOT0 4rcia. KopeHb n3 KOMIUIEKCHBIX YHCEl.

Paznen 6. Heonpenenenuslii 1 onpeaeneHHbIA HHTETpaJl.

IepBooOpa3Has GhyHKIUS U HEONpeAeNeHHbIH HHTerpa. Teopema cyliecTBOBaHUS NepBooOpa3Hoil. CBONCTBA HEONPEAEIEHHOTO
uHTerpana. Tabnuia OCHOBHBIX MHTErpanoB. MeTo/ 3aMeHbI IEpEMEHHON B HEONPeIeIeHHOM HHTerpane. MeTo ] HHTerpupoBaHuUs
TI0 YacTsIM B HEOIpeeJICHHOM HHTerpaje. ParmoHansHbIe 1pobu. MHTErprpoBaHne MPpOCTEHIINX PaIlMOHATBHBIX APOOeit.
Pa3noxeHue parioHaIbHON IpoOH Ha IpoCTeHIIHe.

3agaya o BBIYMCICHUH MJIOMIAN KPUBOIMHEHOH (urypel. Onpenenenuslii nuaterpai. Teopema cymiectBoBanusi. OCHOBHBIE
cBOiicTBa onpexeneHHoro uaterpana. ®opmyna Hetorona — Jleiibnnma. 3amMmeHa nepeMeHHON B ONpE/ICICHHOM HHTETpae.
HHTerpupoBanne 1Mo 9acTsM B OIIpeAeTIeHHOM HHTerpaie. HecoOCcTBeHHBIE MHTETPANBI C OECKOHEYHBIMH TPE/ICIaMH.
HecobcTBeHHbBIE HHTETPANIBI OT pa3pbiBHOH (yHKIMU. [Lnomans miockoi GUryps! B IpAMOYTOIbHON AEKapTOBOM CUCTEME
KOODJMHAT.

Paznen 7. ®yHKIMM HECKOIBKUX IEPEMEHHBIX.

ITonstue QpyHkuuu 1ByX nepeMeHHbIX. CocoObl 3a1anust QyHKLIMHU IBYX EPEMEHHBIX, 001acTh ee onpeneneHus. OKpecTHOCTb
paanyca r roukd. [Ipenen ¢pyHkium qByx nepeMeHHbIX. YacTHbIE U IOJTHOE NPUPAILECHNUS (QYHKINH ABYX IIepeMEHHBIX. YacTHbIE
MPON3BOHBIC (DYHKINH IBYX MEPEMEHHBIX, UX T€OMETPUIECKIHA cMBIC. YacTHBIEe muddepeHIHas, ITOIHBIH AnddepeHIal
(yHKIMH OBYX MEepeMEHHbIX. YacTHBIC TPOU3BOIHEIEC BRICIINX MOPSAAKOB. TeopeMa 0 HE3aBUCHMOCTH OT IOCTIE0BATEILHOCTU
i depeHumpoBanus. KacatenbHas I10CKOCTh 1 HOPMaJb K HOBEPXHOCTH. DKCTPEeMyM (DYHKIIMH JIBYX HEPEMEHHBIX.
HeoOxommMble U TOCTaTOYHBIE YCIIOBHS CYIIIECTBOBAHHS IKCTPEMyMa.

Paznen 8. luddepenunanbupie ypaBHEHHUS.




IonsTtue muddepernnansHoro ypasHeHus. Ilopsanok, pemenue 1uddepeHnuansHOro ypaBHeHus. IHTerpansHble KpUBBIE.
Juddepennmansipie ypaBHeHHs 1-ro nopsiaka: o0 By, 3anada Korn, obliee n 4acTHOE pelieHus!, 00N 1 4aCTHBINA
uHTerpaisl. JuddepeHnmansHpe ypaBHEHHUS ¢ pa3IelICHHBIMU U pa3/IeNIOIINMHICS ITepeMeHHBIMH. JInHeHHBIe
nuddepennmanbabie ypaBHeHH 1-ro nopsaaxa. JuddepeHnnansabie ypaBHEHHS BBICIIHX MOPSIKOB, JOMYCKAIOINE TOHIKCHNE
nopsizaka (3 Buna). OOuire NOHATHS 0 TMHEHHBIX OTHOPOAHBIX AU (depeHINaTbHBIX YPaBHEHUAX BBICIINX TOPSAIKOB: ONpeeleHue,
HOHATHE O JMHEHHO HE3aBUCUMBIX (YHKIMSX, (yHAAMEHTaIbHAs CHCTEMa penieHui. Teopema o CTpyKType OOIIero pemeHus
JIMHEHHOTO OXHOPOAHOTO IU(depeHIHaAIFHOTO ypaBHEH!U. BriBo (hopMyst Iyt 00ImIero perneHus JINHEHHOTO 0THOPOTHOTO
nuddepeHnInanTbHOro ypaBHeHH 2-T0 nopsaaka. JInHeitHble HeoHOPOIHBIE () depeHInaIbHbIe ypaBHEHNS. Teopema 0 CTpyKType
001Iero peleHust IMHEIHOro HEOJTHOPOAHOT 0 AnddepeHIansHoro ypasueHus . JInneiinsle HeoqHOpoaHbIe UddepeHIATbHbIC
YpaBHEHHS C TIPABOH YaCThHIO CIIEIIMAIEHOTO BU/IA.

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

TeopeMsbl clIOXKEHUs] BEPOATHOCTEH U cleAcTBHA U3 HUX. TeopeMa yMHOXKEHHs BeposATHOCTell u ee cienctsusa. Teopema o
BEPOSTHOCTH MTOSBIEHHS XOTs OBI 0JJHOTO COOBITHS. TeopeMa o MoIHOM BepoATHOCTH coOBITHA. BeposTHOCTE THTIOTE3. DOpMYITHI
Baiieca. [ToBToperne ucnsrrannit. @opmyna beprynmm. HauseposTHelimee 4icio HaCTYIUICHHH COOBITHSA. ACHMITOTHYIECKHE

(hopMyIBL.

TeMbl IPAaKTUYECKUX 3aHATUI
1 cemectp

Paznen 1. Jluneiinas anrebpa

ITpakTudeckoe 3anarue 1. Marpuuesl. Onepanuy HaJ MaTpHLAMH. (PELICHHE 3a/1a4)

[IpakTiaeckoe 3ausTre 2. OnpenennuTeny KBaAPaTHBIX MAaTPHI. Pemmenne cucteM THHEHHBIX anreOpandecKix ypaBHEHHI METOIOM
Kpawmepa. (pemenue 3anaq)

ITpakTudeckoe 3anaTHe 3-4. Pelienue cucTeM TMHEHHBIX anreOpanueckux ypaBHeHu metogoM ["aycca (pemenue 3aaa4)

Pa3men 2. Bexropras anrebpa

IIpakTuyeckoe 3anarue 5. JInHelHble onepauy HaJ BeKTopaMu. Pa3noskeHune BekTopa o 6asucy (pemeHue 3ajaaq)
ITpakTudeckoe 3anatre 6. CkaasipHOE MPOU3BEAECHHE BEKTOPOB (PEIICHHE 3a1a4)

IIpakTryeckoe 3anatue 7. BekropHOE MpoHU3BeIcHHE BEKTOPOB (PELICHNE 3a/1a1)

IIpaktiueckoe 3ausTue §. CMelIaHHOE TPOU3BEICHUE BEKTOPOB (PeIIeHHe 3a1a4)

KonrtponbHas padota Nel mo Temam JIuHeiiHas 1 BeKTOpHas anredpa.

Paznen 3. AnanuTHueckas reOMETpUsL

IIpakTuyeckoe 3anarue 9. [lnockocTs (peuieHue 3axau)

[Ipaxtuueckoe 3ansitue 10. [Ipsimas B mpoctpaHcTBe (pelieHue 3a1a4)
IIpakTryeckoe 3ansrue 11. [Ipsmast U TIOCKOCTH (pelieHue 3a1aq)
IIpaktiueckoe 3anstue 12. [Ipsmas Ha MIOCKOCTH. (pelIeHHe 3a1a4)
[TpakTuueckoe 3anstue 13. OKpyKHOCTB, JUTHIIC. (pELICHHUE 3a/1a4)
[Mpaktrueckoe 3anstue 14. 'unepbona (perieHue 3ama4q)

IIpakriueckoe 3anstue 15. [Tapabona (pemrenue 3axayq)

IIpakTuyeckoe 3ansrue 16. IloBepXHOCTH BTOPOTO MopsiAKa (pelieHue 3a1a4)

Paznen 4. Ilepemennas. Ilpenen. OyHxuus.

Ipaktiueckoe 3anstue 17. Obnacts onpenenenus GpyHkiun. OcHOBHbIE cBOMcTBa (yHKuuH. [loHATHE TIpenena QyHKIMN.
Packpeitue HeonpenenenHoctei (0/0) u (0eCKOHEYHOCTH/OECKOHEYHOCTD) ITPH BBIYMCICHUHN MPeeioB PYHKIMH (pelieHre 3aaad
IMpakTryeckoe 3ansarue 18. [lepBrrii 3aMevaTenbHEIN npenen. [Iperen mokasaTensHO — cTelleHHOW (yHKIuH. Bropoit
3aMeuaTeNbHBIHN peen. (peleHne 3a1a4)

IIpakTuyeckoe 3anstue 19.CpaBHeHNEe O€CKOHEUHO MAJIBIX BEJIHMYUH. DKBUBAJIIEHTHbIE OeCKOHEUHO Masible. MccnenoBanue QyHKINH
Ha HETIPEPHIBHOCTb (PEIICHUE 3aa4)

KonTpomnsHas padora Ne2 mo Temam AHanmuTHYIeCKasi TeOMETPH, TIpeelT (QyHKITHH.

2 cemecTp

Pazgen 5. Tuddepenunansnoe ucuucnenne GyHKIHMA 0JHON epeMeHHON

I[Npaxtnueckoe 3anstue 1. Juddepennupopanne aneMeHTapHbIX QYHKIHMI (penIeHne 3a1a4)

IMpaktrdeckoe 3ansarue 2. Juddepennnan Gpynkumn. [Ipon3BoHbIe BEICIINX TOPSAAKOB. (PEIICHHE 33/1a9)

IIpaktiueckoe 3austue 3. [Ipasuno Jlonutans. MccnenoBanue GyHKIUE Ha MOHOTOHHOCTB U 3KCTPEMYMBI, BBIITYKJIOCTh rpaduka,
TOYKH reperuda (pemieHue 3aaaq)

[Mpaktrdeckoe 3ansTue 4. AcuMmntoTsl rpaduka Gyaknun. [ToaHoe uccieaoBaHue GYHKIIMH U TOCTpoeHHe e€ rpaduka (pemeHne
3a/1a4)

IIpakTuyeckoe 3anarue 5. KomiekcHble yncia U IeHCTBUS HaJl HUMH (peLIeHre 3a/1a4)




Paznen 6. HeonpeneneHHblid 1 onpeieIeHHbIN HHTErpall.

IpakTrdeckoe 3ansATHE 6. HemocpencTBeHHOE HHTETPHUPOBaHME. (pEIICHNE 3a1aY)

IIpaktiueckoe 3ausTue 7. IHTErpupoBaHue METOAOM 3aMEHBI IIEPEMEHHOH (peIIeHne 3a/1a4)

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

[Mpaxtiueckoe 3anstie 9. MHTErpHpOBaHKe paljMOHANIBHBIX IpoOeH. (peneHne 3a1a4)

IIpakriaeckoe 3ansatue 10. [Ipumenerne popmyst HeroTona- JlefiOHMIA T BEIYUCIICHHUS ONIPEe]IeHHOTo nHTerpaga. OCHOBHEIC
METOBI OIPEAEICHHOTO HHTEIPUPOBAHUS.

ITpakTuyeckoe 3ansarue 11. Heco6cTennsle nnTerpansl. MccnenoBanue Ha CXOUMOCTb (peIlICHUE 3a1ay)

IMpakTryeckoe 3anaTHe 12. Brrancienne miomanei B mpsMoyrobHBIX KOOpANHATAX (PeIIeHHe 3a1aq)

Paznien 7. @yHKIIMK HECKOJIBKMX IIEPEMEHHBIX

Ipaktrueckoe 3ausatue 13. O6nacTh onpeneneHus GyHKIUU 2-X EPEMEHHBIX (pellIeHUE 3a1a4)

[IpakTiuaeckoe 3ausTue 14. YacTHBIe MPON3BOIHEIC, YaCTHBIE U MOJMHEIA AudQepeHransl GyHKINT HECKOJIBKUX ITePEMEHHBIX
(peuienue 3aga4)

IMpakTryeckoe 3ansrtue 15. [Ipou3BOAHBIC BEICIIMX HOPSIKOB (PYHKIIMH HECKOJIBKHX MEPEMEHHBIX (peIICHHE 3a1a4)
IMpakTrdeckoe 3ansarue 16. MccenoBanue GyHKINH ABYX IEPEMEHHBIX Ha SKCTPEMYM (peIIeHune 3a1ad)

KonTponsaas padora Nel mo Teme OyHKIINHM HECKOIBKHIX NTEPEMEHHBIX

Paznen 8. AuddepeHnunansupie ypaBHEHUSA

[IpakTiuaeckoe 3ansTue 17. Permenne anuddepeHanbHpIX ypaBHEHHH ¢ pa3aeIeHHBIMA U Pa3IeIIOIIUMICS ITIepEMEHHBIMH
(peuienue 3aga4)

ITpaxtiueckoe 3auste 18. Perenne nuueitHbIX AuddepeHMaIbHBIX YpaBHEHHUH IEPBOTo HOpsiiKa (peleHne 3a1a4)
[Mpaktrdeckoe 3ansTue 19. Penienne ypaBHEHMIA, TOMYCKAIONIMX MTOHKEHHUE TIOPSIKa (pEeIICHHE 3a1a9)

IIpakriueckoe 3austue 20. Perenne TMHEHHBIX OAHOPOAHBIX YPAaBHEHHH C MOCTOSHHBIME K03 ¢HunueHTaMu (pelieHne 3a1a4)
IIpakTuyeckoe 3anarue 21-22. PemieHne TMHEHHBIX HEOIHOPOIHBIX YPaBHEHUH C MOCTOSIHHBIMU KOA((UIIMEHTaAMU U IIPaBoit
YacThIO CIIENUATIBHOTO BUJA (pELIEHUE 3a1a)

KonTpomnsHas padorta Ne2 o treme nddepeHimanbabe ypaBHeHNS

Pasnen 9 Teopust BeposiTHOCTEH. BeposTHOCTH COOBITHIA.

IMpakTHdeckoe 3aHsATHE 23. DMeMEHTH KOMOMHATOPHUKH: TIEPECTAHOBKH, Pa3MEIeHNs, COUCTaHNsA(PEIICHHUE 3a/1a9)
IIpakTiueckoe 3ausTHe 24. Kinaccndeckoe omnpesenieHrne BepoITHOCTH (peIIeHHe 3a/1a4)

IIpakTuyeckoe 3anarue 25. Anredpa coobITuil. TeopeMbl 0 BEpOSATHOCTH CYMMBI M Ipou3BeieHHs coObITHiA. Teopema o
BEPOSITHOCTH MOSIBJICHHS XOTsI ObI OTHOTO COOBITHS (PEIICHNE 3a/1a1)

IIpakTryeckoe 3anarue 26. opmyna oo BepostHocTH. Dopmynsl balieca. (pemenne 3a1ad)

IIpaktiueckoe 3anstue 27. @opmyna beprynnu. AcuMnToTndeckue GopMyIsl (peleHue 3aaad)

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BHIOB OLICHOYHBIX CPEICTB

- 3aaHus U1 IIPOBEACHUA KOHTPOJIbHBIX pa60T;
- OK3aMCHAITUOHHBIC BOIIPOCHI.

6.2. Tembl NMCLMEHHBIX PadoT

KonTponsHbIe pabOTHI IO TEMaM:

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

2. Ananmutrdeckas reometpus, npeaen pyakiun (1 cemectp).
3. OyHKIMM HECKONBKUX IEPEMEHHBIX (2 ceMecTp).

4. IuddepenuunansHble ypaBHEHUs (2 cemectp).

6.3. KoHTpoJibHbIe BONPOCHI U 3aJaHUSs

BOITPOCHI K DK3AMEHY B 1 cemectpe

Paznen 1. Jluneiinas anrebpa.

1. Marpuusl. JleficTBus Haa MaTpuLaMHu (CIIOKEHHE, BEIUNTAHNE, YMHOKEHHE MATPHILIBI HA YUCIIO, IPOU3BECHUE MATPHILL).

2. MuHop 1 anredpanveckoe IOMoJHEHHE 31eMenTa. OnpeaesuTeNb -ro IopsaKa.

3. CgoticTBa oIpeneiauTeneil.

4. O0mmue cBeeHNs 0 CHCTEMAaX JTHMHEHHBIX alreOpandeckux ypaBHeHHH. CHCTEMBI N ypaBHEHHUH C N HEM3BECTHRIMU. PerreHne
cucteMbl. CHCTEMBI COBMECTHBIE M HECOBMECTHBIE, COBMECTHBIE OIPEICIICHHbIE U HEONpeIeIeHHbIE.

5. Perienue cucteM NMHEHHbIX anredpandeckux ypaBHeHuit metonoM Kpamepa. Teopema Kpamepa.

6. CucTeMbl m ypaBHEHUI ¢ N HEM3BECTHHIMH. PABHOCHIIBHBIE CUCTEMBI. DIIEMEHTapHbIC TIPE0OPa30BAHUS CHCTEM JTMHEHHBIX
anrebpandeckux ypaBHeHHI. Teopema o mepeBojie CUCTEMBI B PABHOCIIIBHYIO €1 CHUCTEMY.

7. PerieHne cucTeM JTMHEHHBIX anreOpandeckux ypaBHeHU metoioM ["aycca.

Paznen 2. BektopHas anre0Opa.
8. OCHOBHBIE TIOHATHS U OIIpeeNIeHHsI BEKTOPHOH alareOpsl (BEeKTOp, KOJTMHEApHbIe, KOMILJIAaHAPHbBIE BEKTOPHI, MOIYJIb BEKTOPA,
paBHbIE BEKTOPBI, €IHHUYHBIN, HYJEBON BEKTOPBI).




9. ba3uc Ha IIIOCKOCTH U B IPOCTPAHCTBE. T€OpeMbl 0 pa3I0oKeHUU BEKTOPa IO Oa3ucy.

10. KoopauHatel BekTopa B AaHHOM 0asuce (ompenenenue). OpToHOpMHUPOBaHHbIH 6a3uc. HaxoxaeHue KooparHaAT BEKTOpa Mo
M3BECTHBIM KOOpIWHATAM €ro Hadalsla i KOHIIA.

11. JIuneiinble onepanyy HaJ BEKTOPaMU: CI0XKECHUE, BBIYUTAHUE BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO.

12. CkansipHoe mpou3BeieHHe BEKTOPOB, CBOMCTBA CKAJISIPHOTO MPOU3BEICHHS.

13. [IpuMeHeHHE CKAIIPHOrO MIPOU3BENEHUS K PELLIEHUIO 3a7ad (MOyJIb BEKTOPA, AJIMHA OTPE3Ka, YroJl MEKAy BEKTOpaMH, YCIOBUE
OPTOTOHAJIFHOCTH BEKTOPOB, TIPOSKITHS BEKTOpa Ha BEKTOD).

14. BexTopHOE NMPOHU3BEJCHUE ABYX BEKTOPOB, CBOMCTBA BEKTOPHOTO IMPOU3BEICHUSI.

15. [IpuMeHeHne BEKTOPHOT'O MIPOU3BEIEHHS K PELICHUIO 3a/iay (IUIOIIAAM NapajiesorpaMmma, TpeyroibHUKa, Yol MEXIY
BEKTOPAMH).

16. CmemanHOE TPOU3BEACHIE TPEX BEKTOPOB — onpezaeneHne. CMemaHHOe IPOU3BEICHNE BEKTOPOB, 3aJaHHBIX KOOPAUHATAMH B
OpPTOHOPMHPOBAaHHOM Oazuce.

17. CpoiicTBa CMEIIAHHOTO TIPOU3BEICHHUSI.

Paznen 3. AnanuTHuecKasi TeOMETpHs

18. IlpsiMoyrosnbHas JeKkapToBa CUCTeMa KOOPJMHAT Ha MIIOCKOCTH U B IPOCTPAHCTBE.

19. OnopHas ToYKa U HOPMaJIbHbIM BEKTOP MIOCKOCTU. Y PaBHEHHE IUNIOCKOCTH, IIPOXOSILEH Yepe3 JaHHYIO TOUKY
HEepIEeHANKYIIPHO JaHHOMY BekTopy. OOImee ypaBHEHHUE INIOCKOCTH.

20. YpaBHeHHe MIOCKOCTH, IPOXOASIIEH uepe3 TpU TOUKU. Y paBHEHHE IIIOCKOCTU «B OTPE3Kax» Ha KOOPAUHAT-HBIX OCSAX.
21. OnopHas TO4Ka ¥ HaINpaBIAOMMK BeKTOp NpsMoii. O0miue, napaMeTpruieckie, KAHOHUYECKHUE YpaBHEHUS IPSIMOH B
npoctpancTBe. KaHOHHUECKUe ypaBHEHUS IPSIMOI B IPOCTPAHCTBE, IPOXOIAIIEH Uepe3 IBe TOUKU.

22. Yroa Mexay IpsIMOH U INIOCKOCThI0. Touka rnepeceueHust MpsaMoit U IIOCKOCTH.

23. Ipsimas Ha IIOCKOCTH. PaznuuHble BUAbI ypaBHEHUsI MPSAMOI Ha MIOCKOCTH.

24. OxpyxHocTh. KaHOHNYECKHE YpaBHEHUS OKPY)KHOCTH U €€ TOCTPOCHHUE.

25. Dmnunc. KaHoHMUYeCKUe ypaBHEHUs JJUIMIICA U €r0 IOCTPOEHHE.

26. 'unepOona. KaHoHMueckue ypaBHeHUsI TUIEpOOIIb U €€ TIOCTPOCHHE.

27. Ilapabona. KanoHnueckue ypaBHEHHUs 1apaboIbl U €€ OCTPOCHHE.

Paznen 4. [lepemennas. [Ipenen. @yHKuus.

28. [Tonsitue GyHKIMU. 3aBUCHMBbIC M HE3aBUCHMbIE IIEPEMEHHBIE, 00JIaCTh ONPEIEICHNS 1 MHOXKECTBO 3HaYCHUH (yHKIUH.
Croco0s1 3aganus pyHxumu. 'paduk GyHKIHH.

29. OcHOBHBIE CBOHCTBA (DYHKIMH: MOHOTOHHOCTb, Y€THOCTD, IIEPHOAUIHOCTD, OTPAaHHYEHHOCTb.

30. CnoxxHast QyHKIHUSL.

31. [TonsTue okpecTHOCTH TOUKH. IIpenen GpyHKINY B TOUKE.

32. Ilpenen GpyHKINHM HA OECKOHETHOCTH.

33. beckoHe4YHO Maible U OeckoHeuHO Oonbinue GyHKImu. Teopema o cBA3u OECKOHETHO MaIBIX M OECKOHEUHO OOJBIINX BEIUYUH.
34. TlepBblii 1 BTOPO 3aMeUaTENbHBIC MPEACIBI.

35. DOxBUBaTIEHTHBIE OCCKOHEYHO Malble BeNUYNHBL. OCHOBHBIC SKBUBAJIEHTHOCTH.

36. HermpepbIBHOCTS (DyHKIIMH B TOUKE U Ha oTpeske. Kimaccupukanms Touex pa3psiBa. CBoiicTBa HENIPEPHIBHBIX (QDYHKIIHI.

BOITPOCBI K OK3AMEHY Bo 2 cemectpe

Paznen 5. luddepernnansaoe ucurcneHne GyHKIUH 0JHOH epeMEHHOM.

. IToHsiTHE IPOU3BOHOM (YHKIIMHU B TOUKE.

. l'eomeTpH9ecKkuii CMBICIT TPOU3BOIHOM. Y paBHEHNS KacaTeIbHON W HOpMaH K TpaduKy GpyHKIHH.

. IIpon3BOHEIE BBICIINX MTOPSIIKOB.

. [lonsitne nuddepenunana GyHKIHM.

. DKCTpeMyMbI (QYHKIHH.

. IIlpn3HaKy MOCTOSHCTBA, BO3PACTAHUS 1 YOBIBaHUS (DyHKIUN.

. JlocTaTouHbIe NPU3HAKU CYIIECTBOBAHHS IKCTPEMyMa (PyHKITHH.

. BoimykiocTs, Borayrocth rpaduka GpyHkunu. Toukn neperuoa.

. JloctaTouHbIe IPU3HAKH BBITYKIOCTH, BOTHYTOCTH TpaduKa (GYHKIIMK U TOYKH ITepernoa.

10. IlpaBuio JlonuTans.

11. Acumnrotsl rpaduka QyHKIMA. BUsl acHMITOT.

12. O6wuit mian uccaenoBanus PyHKIUU U IOCTPOCHUS €€ Trpaduka.

13. KoMmIIeKcHBIE 4HciIa: ONpeiesieHne, IeHCTBUTEIbHAs 1 MHIMAas 9acTH KOMIUIEKCHOTO YHCIIa, MHUMasl eANHHIIA, PaBHEIC,
COMPsKEHHbIE KOMIUICKCHBIE YHCTA.

14. leiicTBHs HaJ KOMITJIEKCHBIMU dnciaMu. M300pakeHre KOMIIIEKCHBIX YHCEIL.

15. TpuronomeTrpudeckas U rmokazaTeJabHas GOpMBI 3aITHCH KOMIUICKCHBIX YHCEII.

16. YMHOXEHHE U JeTIeHHe KOMIUICKCHBIX YHCeJ B TPUTOHOMETpHUIeckor ¢opme. Popmyna Myaspa. M3Binedenne aprudMeTHIecKux
KOpHEH M3 KOMILJIEKCHBIX YHCEl.

O 003N DNk~ W —

Paznen 6. HeonpenenenHslii u onpeneneHHbI HHTETPA

17. IlepBoobpa3Hast (pyHKIHSI U HEONPEeICHHBIN HHTerpall. Teopema CyliecTBOBaHNUS epBOOOPa3HOIL.
18. CpoiicTBa HeONpeAeIEHHOTO HHTErpaa.

19. Meron 3aMeHbI IEpEMEHHON B HEOIIPEICIICHHOM HHTErpase.

20. MeToa UHTErpUpOBaHUS 110 YaCTSIM B HEOIPEACICHHOM UHTErpale.

21. PaiimonanbHble 1podu. MHTErpupoBaHue MpOCTEHIINX PallMOHATBHBIX IPOOeH.




22. PaznoxeHHe pallMOHAIBHOM ApOOH Ha IMpOCTeHIe

23. 3aga4a o BEIYHCICHUH IUIONIAN KPUBOIMHEHHON (urypsl. OnpeneneHHbli nHTerpan. TeopeMa Cyle-CTBOBaHHMS.
24. OCHOBHBIE CBOMCTBA OMPEEICHHOTO UHTETrpaa.

25. ®opmyna Hetotona — JleitOHuIa.

26. 3amMeHa mepeMeHHOH B ONpeIeIeHHOM HHTErpaie.

27. 'HTerpupoBaHue 10 YacTsAM B OIPENEIEHHOM HHTETpale.

28. HecoOCTBEHHBIC HHTETPAITBI ¢ OECKOHEYHBIMH TIpeIeTIaMu.

29. HecoOGCTBEHHBIC HHTETPAITBI OT PA3PBIBHOM (DYHKIIUH.

30. [Tnontanp miockoi GpUrypsl B IPSIMOYTrOIbHOH AE€KapTOBOH CUCTEME KOOPAUHAT.

Paznen 7. ®yHKIMM HECKOIBKUX IIEPEMEHHBIX.

31. [lonarue GpyHKUMHU IBYX NepeMeHHbIX. CiocoOb! 3a1aHust GYHKIUH JBYX EPEMEHHBIX, 00IaCTh €€ ONpeAeIeHHUS.

32. YacTHble ¥ NOJIHOE NPHUPAILCHUS QYHKIIUU JBYX IIEPEMEHHBIX.

33. YacTHble IpON3BOIHbIEC (DYHKIUH ABYX NEPEMEHHBIX.

34. INonusit quddeperHnnan GyHKIHMN ABYX TEPEMEHHBIX, YaCTHBIE U (epeHIIHATIbL.

35. KacaTenbHas IIOCKOCTh M HOpMallb K HOBEPXHOCTH.

36. YacTHbIe MPONU3BOIHEIC BRICIIHX MOPSAIKOB. TeopeMa 0 HE3aBUCHMOCTH OT ITOCIIE0BATEIFHOCTH TU(depeHInpOBaHIS.
37. DkcTpeMyM QYHKIMH ABYX MepeMeHHbIX. HeoOX0aMMbIe U TOCTATOUYHBIE YCIIOBHS CYIIECTBOBAHUS DKCTPEMYMaA.

Paznen 8. AuddepeHnunansupie ypaBHEHUSA

38. INonstre muddpepernuansHOro ypapHeHus. [lopsnok, pemenne mudhepeHInaIb-HOro ypaBHEHHS. VIHTerpaabHbIe KPUBBIE.
39. Iuddepenunanbueie ypaBHeHUs 1-To mopsaka: ooumii Bu, 3anavya Koy, obiiee 1 4acTHOE pelieHust, 00N 1 YaCTHBIH
UHTETpabl.

40. IucdpepeHnuanbHbIe YpaBHEHUS C Pa3IeIeHHBIMA U Pa3IeIIIIONIMMICS TIEPEMCHHBIMI.

41. JIuneiinsie quddepeHnnansabIe ypaBHEHUS 1-r0 mopsaaKa.

42. InddepennumanbHble ypaBHEHHS BBICIIMX MOPSIKOB, TOIYCKAIOLIHe TOHWKEeHHE MopsaKT.

43. OOume MOHATHS O JIMHEHHBIX OJHOPOAHBIX (D (epeHINaNbHBIX YPABHEHHUSX BBICIINX MOPAAKOB (ONpEAEIICHUE, TOHITHE O
JIMHEHHO HE3aBUCUMBIX (QYHKIMAX, QyHIaMEeHTAIbHAs CHCTeMa pemeHnii). Teopema o CTpyKType 0OIIero pemeHus TNHEHHOTO
OJHOPOJHOT'O nuddepeHInaTbHOTO ypaBHEHHUS.

44. BoiBozt hopMyt uts 0OIIETO peleH s IMHEHHOTO OAHOPOJHOTO JU(GepeHINaIbHOTO YpaBHEHUS 2-T0 MOPSIKa.

45. JIuneiinsie HEOHOPOIHBIE MU PepeHIHanbabie ypaBHeHH. Onpenenenue. Teopema o cTpyKType 00Iero penieHus THHSHHOTO
HEOIHOPOAHOTO M depeHnnanT-HOro ypaBHEHHS.

46. JIuneiinple HeoAHOPOIHBIE MU GepeHIIMaNbHbIe YPaBHEHHS C IPABOM YacThIO CHIEHUANbHOrO BUa (3 ciaydas).

Paznen 9. DneMeHTHI TEOpUU BEPOSTHOCTEM.

47. DnemenTs! KOMOUHAaTOPUKHU. Pasnuunble BUAbI coenuaeHni [lepectanoBku. Pasmemenus. CoueTaHus.
48. TIpenmeT Teopun BepositHocTel. Micnibitanue. Micxon ucnbiranus. Kitaccudukanus coobituid. [TosHas rpymmna coObITHH.
49. Yacrora nosieieHust coObIThs. Kitaccndeckoe onpernesieHne BeposITHOCTH.

50. Cymma, mpou3BeieHHe, Pa3HOCTh COOBITH.

51. YcnoBHast BEpOATHOCTb.

52. TeopeMsl CII0KEHHsI BEPOSITHOCTEHN U CIIEACTBUS U3 HUX.

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

54. Teopema 0 BepOATHOCTHU MOSIBICHUSI XOTS ObI OJJTHOTO COOBITHSL.

55. TeopeMa O TOJHOM BEPOSITHOCTH COOBITHSI.

56. BepositHocTh Tunote3. @opmynsl baiieca.

57. IloBropenne nucneitannii. @opmyna beprymnn. HauseposiTHelIIee 91ciio HaCTYINICHUH COOBITHS.

58. Acumnrornueckue Gopmynsl. Popmyna Ilyaccona.

59. JlokanbHas Teopema Myaspa — Jlamaca.

60. UnterpansHas Teopema Jlamnaca.

Paznen 10. DnemenTs Teopuu BeposTHOCTEH. CirydaiiHble BEJIMYHHBI.

39. Ciyqaiinble BEIMUUHBI, UX BUABL. 3aKOH paclpe/ieneHus ciaydaiiHoll BenuuuHbl. Pan pacnpeneneHus. MHOroyroiabHUK
pacrpeneseHusI.

40. OyHKUuMs pacnpeneneHus BEpOsSTHOCTE! CllydailHOW BEeTUUMHBI, €€ CBOMCTBA U rpaduk.

41. BeposTHOCTb NONAaJaHusl CIIy4aifHOM BETMYUHBI Ha 331aHHbINA ydacTok. TeopeMa o BEpOATHOCTU OTJENBHO B3ATOrO 3HAYEHHS
HEIPEPBIBHOM CITydailHON BEJIMYHHBI.

42. IInoTHOCTH pacupenencHus BeposTHocTell. CBONCTBA MIIOTHOCTH, UX F€OMETPHUECKasi HHTEPIPETaIHs.

43. MaremaTtHueckoe 0XHUJaHue IUCKPETHON U HENPephIBHON ciydaifHoi BenuyuH. CBOWCTBAa MaTEMAaTUIECKOTO OXKUAAHHS.

44. Mopa 1 MeiMaHa cily4aiiHOM BEUYUHBL.

45. lucnepcus u cpeiHee KBapaTHUECKOE OTKJIOHEHHUE NUCKPETHON U HENPEPBIBHOM ciaydaiiHO# BenuunH. CBONWCTBA JUCIIEPCUU.

[TpuMepHBIe 3agaHus UL IPOBEICHUS TEKYIETO KOHTPOJIS M IIPOMEXYTOUHOH aTTeCTalluy HaXOITCS Ha yUeOHOM ropTae
CI'YBT B xypce MATEMATHKA.

6.4. MeTroaquueckue MaTepHuaJibl, ONpee/IsIoIMe NPoLeypPbl OLICHHBAHUS

OK3aMeH 10 JUCLMIUIMHE B 1 U 2 ceMecTpax CONEPKHUT TEOPETUUECKYIO YaCTh, HAIPABICHHYIO Ha OLICHKY 3HAHUM U IPaKTUUECKYIO
9acTh, HAIIPABJICHHYIO Ha OLIEHKY YMEHUII U HaBBIKOB, XapaKTEePU3YIOIUX (GOPMHPOBAHNE yKA3aHHBIX KOMIICTEHIIHH.
TeopeTnueckast 4acTh 3K3aMeHa M0 JUCLHUIIMHE MIPEACTaBIsIeT cO00i KOMIJIEKC BOIPOCOB Ha YCBOEHHE IMPOMAEHHOrO MaTeprana —




HOHSTHUS, ONIPEAETeHHs, CBONCTBA, TCOPEMBI.
B pamMkax TeopeTHuecKOli YacTH 00ydaromuiics Uil KaKA0ro Borpoca (GOpMyIHpyeT IPaBUIIbHBIC, C €r0 TOYKH 3PCHUS, OTBETHL.
3amaHue CUUTACTCS BHIITOJHEHHBIM B TOM CIIydae, €CIH JJaHbI BEpHBIE OTBETHI Ha BOIIPOCHL. B IMpoTHBHOM citydae 3amaHue
CUUTAETCS HE BBITOIHEHHBIM.
IIpakTHueckas yacTh SK3aMeHa 110 JUCIUIUIMHE MPeCTaBIsAeT 3a1a4H, HallpaBJIeHHbIE Ha BBIBICHHE BO3MOXKHOCTH IIPAKTUYECKOTO
NPUMEHEHUS] KOHKPETHOTO TEOPETHUECKOTO Pasfena.
OK3aMeH BBICTABIIETCS C YUSTOM PE3yNbTaTOB BBITIOIIHEHUS TEOPETHICCKON M MPAKTHIECKON JacTeil B COOTBETCTBHH C
HpPUBEJCHHBIMU HIDKE TPEOOBAHUAMH.
Kputepuu oneHuBaHMs:
"HEYOBIETBOPUTEILHO" - 00YJAIOIIMIACS ITOKa3hIBAaET CIAOBIH YPOBEHb TEOPETHUSCKHUX 3HAHNH. HeyBepeHHO 1 TOTHIecKH
HEeTIOCIeI0BATENIFHO H3TaraeT MaTeprual. HempaBuibHO OTBeYaeT Ha JOIOJHUTEIFHBIE BOIIPOCHI MIIH 3aTPYAHSAETCS C OTBETOM HA
Hux. He umeeT deTkoro npejcraBieHus 00 H3ydaeMoOM MaTepHale, JOIycKaeT rpyosle omuoKku. JleMoHCTpUpyeT YacTUUHEIE,
(parmMeHTapHbIE, OYCHb NOBEPXHOCTHBIC YMEHHMS, IOITyCKasi TpyOble OMMOKHU. JleMOHCTpUpYET HU3KHUI ypOBEHb BIAJICHHS
MaTepraoM, J0IycKas rpyoble ommOKH. PACKPBIT cofepikaHne TEOPeTHIECKOH M MPaKTHIEeCKOH JacTeil Ousera MeHee, 9YeM Ha

59%.

"V noBaeTBOpPUTENBHO" - 00yJaromuiics NOKa3bIBaeT 3HaHHE OCHOBHOTO JIEKIIHOHHOTO ¥ MPaKTUYeCKOro MaTepuana. B oTeere He
BCET/Ia IPUCYTCTBYET JIOTHKA M3TI0KeHHs. OOyJarouiics UCIIBITHIBACT 3aTPyAHEHHS TIPH PEIICHUH NTPAKTHUSCKUX IPUMEPOB.
IToxasbiBaeT (parMeHTapHBIC, JACTHIHBIC 3HAHM. J[eMOHCTpHpyeT yMeHus Oe3 rpyOsIx ommoOok. He oTpaboTaHbl HABBIKK U
IpUEMBI CAMOCTOSATEIbHON paboThl. PACKpBLI coiepaxkaHe TEOPETUUECKOM U MpaKTHIecKoil yacte Omnera Ha 60%-74%;
"Xopomro" - oOy4daromuiics OKa3bIBACT JOCTATOUHBIH YPOBEHb TEOPETHIECKUX M MPAKTHUECKUX 3HAHUH, CBOOOJHO ONEpHpyeT
OCHOBHBIMH TIOHATHSIMH. YMEET aHAIU3UPOBATh, HO JIOMYCKAET HEKOTOPhIE OTPeHOCTH. OTBET IIOCTPOEH JIOTHIHO, MaTepHall
U3/IaraeTcs rpaMoTHO. JleMOHCTpupyeT 3HaHUS B 6a30BOM (CTaHZAPTHOM) 00BEME, CIOCOOCH PeIIaTh TUIOBBIC 3aJaUH.
JleMoHCTpHUpYyeT yMeHus Ha 0a30BOM (CTaHAAPTHOM) ypoBHE. Biasieer 6a30BbIMYU HABBIKAMU U ITPUEMaMH MO KOHTPOJIEM MU
PYKOBOICTBOM. Packpbut coneprkaHue TeOPETHUECKOH U IMpaKTHYecKoi yacTeit omera Ha 75%-84%.
"OTnryHO"- 00yJarOIINIACS TOKA3hIBACT HE TONBKO BEICOKHH YPOBEHb TEOPETHUECKHX 3HAHUI [0 M3ydaeMOl TUCIUIIINHE, HO U
BUJIUT MEXIUCUUILTHHAPHBIC CBSA3H; yMEET aHAITM3UPOBATh IPaKTHUeckue cuTyauu. OTBET MOCTPOEH JIOTMYHO. MaTepuan
U3J1araeTcst Y4eTKO, ICHO, ApIyMEHTHPOBAHHO. Y MECTHO UCIIOJIb3yeT HH(POPMAIIMOHHBINH M HILTIOCTPATUBHBIM MaTepuall.
JleMOHCTpHpPYET BEICOKHI YPOBEHB 3HAHUI; CIIOCOOCH K CAMOCTOSTENEHOMY aHAJIHM3Y U MIPUMEHCHHUIO TTOTyICeHHBIX 3HAHHH.
JleMOHCTpHpPYeT yMEHHUS BEICOKOTO YPOBHS; CIIOCOOEH pa3paboTaTh CaMOCTOSTENbHBII OX0/ K PEHICHHIO TIOCTABICHHON 3a/1auH.
Buasieet HaBbIKaMM M IPHUEMaMHU Ha BBICOKOM ypOBHE, CHOCOOCH J1aTh COOCTBEHHYIO OLIEHKY H3y4aeMoro Marepuaina. Packpbin
CoJIepKaHNe TEOPETHICCKON M IPaKTUIECKOH yacTedt omera Ha 85%-100%.

7. YHEBHO-METOJUYECKOE 1 TH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

7.1 Pexomenayemasi JiuTepaTypa

7.1.1. OcHoBHas1 JIMTepaTypa

ABTOpBI, COCTaBUTENIU

3arnaBue

W3nmarenscTBO, TOI

JI1.1 |Harancon U. I1. Kpatkuii kypc BbICIIEH MaTeMaTUKU Mocksa: Jlans, 2009
JI1.2 | TyranbaeB A. A., Teopus BeposiTHOCTEH 1 MaTeMaTHYeCKas CTaTUCTUKA Mockga: Jlans, 2011
Kpynuu B. T
JI1.3 |IMuckynoB Hukomaii JuddepernuanbHoe ¥ HHTETPATBHOE HCUUCICHUS: yueb. mocobue Mocksa: UnTerpai-
CeMeHOBUY JUISL CTYZIEHTOB BY30B TIpecc, 2001
7.1.2. lonoJIHUTEIbHAS JINTEPATYPA
ABTOpBI, COCTaBUTENTH 3arnaBue WznarenscTBO, 01
JI2.1 |I'mypman Bnagumup PykoBozcTBO K penieHuio 3aaad 0 TEOPUU BEPOSITHOCTEN U Mockga: Briciiee
Edumosnu MaTeMaTHYECKOW CTaTUCTHKE: yueO. mocodue obpazoBanue, 2008
JI2.2 [ Munopcknit Bacunmmit | CO0pHEK 3a1ad Mo BBICIIIEH MaTeMaTHKe: ydel. mocodue Mocksa: U3a-Bo ®us.-
ITaBnoBuu Mmar. aut., 2006
JI2.3 | JIuneBuu Ombra Maremarnka: yaeOHoe mocooue Hosocubupck: CI'YBT,
HropesHa, lllepbakoBa 2017
Tlanuna
BnagumuposHa
7.1.3. Meroanueckue pa3padoTKu
ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBO, TOA
JI3.1 | droxosa C. U., Meronuyeckue yKazaHus U 3aJaHUs 110 BBICIIEH MaTeMaTHKE K Hosocubupck: HI'ABT,
EnunoBa E. C., TUIIOBOMY pacueTy 1o Teme "DyHKIUY MHOTUX ITePEeMEHHBIX" 1997
labanmua B. 1.
JI3.2 |EnunoBa E. C., MeTtonuueckue yKka3aHus ¥ 3a/I1aHUs 110 BBICIIIEH MaTeMaTHUKE K HoBocubupck: HCABT,
[abanuua B. 1. TUIIOBOMY pacuéry "dnddepeHimanpaoe neuncieHne GpyHKmmn 1997

OIlHOM TepeMeHHOn"




ABTOpBI, COCTABUTEIH

3arnaBue

W3znarenscTBO, TOI

JI3.3 [I'aBpunoBa AneBTHHA
MuxaiinoBHa,
[Iep6axosa "anmHa

BnagumuposHa

AHanuTHuecKasi TeOMETPHUS: METOI. YKa3. ¥ 3aJJaHHs MO BBICIICH
MaTeMaTHKe [is cTyIeHToB 1 kypca o4. popMbl 00ydeHHs BceX
criett. |

Hosocubupck: HI'ABT,
2009

OmneparonHas cucrema Windows

7.3 IlepeyeHb NPOrpaMMHOIO odecrieYeHust

IMaxet npukiagHOTO MpOorpaMMHOTO obecrrieueHust Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIMHBI (MOAYJIS1)

Hasnauenue O6opynoBanue
YuebHas AyAUTOPHS i | AyoutopHast nocka; Komruiekt ydueGHON Mmebenu; MynbTuMenniitHoe o0OpYHOBaHUE: MPOEKTOP
MIPOBECHUS 3aHATHUH | (CTaIlMOHAPHEIN), 9KkpaH (cTaruoHapHbIi), [TK (mepeHocHO)
JICKIMOHHOTO THIIA
YuebHas ayJUTOpHs quist | Aynuropaas 1ocka; KoMmuiekT yae6HoM Mebenn
MIPOBEICHHS NPaKTUYECKUX
3aHATHHA
YuebHas ayAUTOpUS Jutst | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn
HPOBEACHUS TPYIIIOBBIX u

WHAWBUAYAJIbHBIX KOHCYJ'H:TaLII/Iﬁ

YuebHas AyAUTOPUS JUISL
TPOBEACHHUS TEKYIIET0 KOHTPOJS
U IPOMEKYTOTHON aTTeCTallUH

AyauropHas qocka; KoMmiekt yueOHoi Mebenn

ITomemenue IS
CaMOCTOSITCIIEHOM paboTsI
00yJaronIXCst

IIK - 1 T,
3JIEKTPOHHYIO

Kommnexkr y4eOHOW wmeOenu;
o0ecrieunBalomMX  JOCTYIl B
YHuBepcureTa

NOJAKIIOUEHHBIX K ceTtd "MHrepHer" u
HHPOPMAITMOHHO-00Pa30BATEIBHYIO  CPEAy




