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Yacos 1o yueGHOMY IJIaHy 396 Bupasl KOHTposIS B ceMecTpax:
B TOM YHCJIE: JK3aMeHsHI 1, 2
ayAUTOPHbIE 3aHATH 192
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

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

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.2

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

221

OKOHOMHUKA TPAHCTIOPTHOTO MPEANPUATHS

3. KOMIIETEHIIMA OBYYAIOIIEI'OCsA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUA JTUCIIUITJINHBI

(MOY.JIA)

YK-1: Cnoco6en ocyniecTBIsITh MOUCK, KPUTHYECKUI aHAJIM3 U CHHTE3 HH()OPMAIIMU, MPUMEHATH CHCTEMHBI MOAX0A 1151
peleHusi MOCTaBJIEeHHbIX 32124

VYK-1.1: OcymecTBisieT HOMCK U CHHTE3 MOTY4YeHHON HH(POPMALUK sl PELIeHNs] IOCTaBJICHHBIX 33124

VYK-1.2: TIpoBOANT KPUTHUECKUIA aHATN3 HH()OPMAIMH TIPU PEIICHUH MOCTABICHHBIX 33134

VK-1.3: IIpumMeHsieT CUCTEMHBIH MOAXO0. AJIs PEIIEHHUS TOCTABICHHBIX 33124

B pesynbTate 0cBOCHMSI AMCHUIIIMHBI 00y4AIOLIUICS 10JKEH

31

3HaTh:

3.1.1

COBpeMeHHLIﬁ MaTeMaTU4YECKUI HHCprMCHTapHﬁ, HpI/IMeHﬂeMHﬁ JUIA 06pa60TKH " aHaliu3a JaHHBbIX, H€06X0,HI/IMLIX JUIA
PCHICHHS ITOCTABJICHHBIX YIIPABJIICHUCCKUX 3a1a4

3.2

YMmerhb:

3.2.1

MIPUMECHSATH COBPEMEHHBI MaTeMaTHYECKAN HHCTPYMEHTapHid AJst cOopa, 00pabOTKH U aHAITN3a JaHHBIX, HEOOXOAUMBIX
JUTSL PEIICHUS TIOCTABICHHBIX YITPABICHYCCKHX 3a]1aY;

322

HCII0JIb30BaTh COBpeMeHHLIfI MaTeMaTHICeCKUI I/IHCprMeHTapPIﬁ JUIA O6pa6OTKI/I W aHAJIM3a JaHHBIX, H€06X0,HI/IMLIX JUIA
peImI€HNA MOCTABJIICHHBIX YIIPABJICHYCCKUX 3a1a9

33

Buaagern:

33.1

HaBbIKaMH 060pa, O6pa6OTKI/I, CUCTEMaTHU3allul U KPpUTUICCKOI'0 aHaJIn3a I/IH(bOpMaI_II/II/I B o0JiacTu JHUCHUIIIIWNHBI,
HpO(I)eCCHOHaIILHOﬁ ACATCIBHOCTH U B MEKIUCITUTIIMHAPHBIX obmactsx

4. CTPYKTYPA JUCHOUILTAHBI (MOIY.JI5T)

Bun HaumeHnoBaHue pa3iesioB U TeM /BUA 3aHATHSA/ Cemectp | Yacosn | Jluteparypa | IlpIlo
3aHATUSA / Kype AroT
Paznen | Paszpgea 1. JIuneiinas anreopa
Jlex JIunetiinas anre6pa /JIex/ 1 6 JI1.1J11.3 0
IIp Jlunetinas anre6pa /Ilp/ 1 6 J12.3 0
Cp Jlunetiinas anrebpa /Cp/ 1 6 J12.3 0
HKP Jluneiinas anre6pa /UKP/ 1 2 0
Paznen | Paspeu 2. BekTopHas anredpa
Jlex Bekropnas anre6pa /JIex/ 1 6 J1.1J11.3 0
Ip Bekropnas anrebpa /I1p/ 1 6 J12.3 0
Cp Bexkropnas anrebpa /Cp/ 1 8 J12.3 0
HKP Bekropnas anre6pal /UKP/ 1 1 0
Paznen | Pa3zpen 3. AnanuTu4yeckasi reomeTpust
Jlex AnanuTrdeckas reometpus /JIex/ 1 8 JI1.1J11.3 0
Ip Ananutrdeckas reometpus /IIp/ 1 8 J12.3 0
Cp Amnanutryeckas reomerpust /Cp/ 1 10 JI2.3J13.3 0




HKP Amnanurnueckas reomerpust /MKP/ 1 1 0
Paszmen | Pa3gen 4. Ilepemennas. [penen. @ynxknus
Jlex Iepemennas. [Ipenen. dynxmums /Jlex/ 1 6 JI1.1 JI1.3 0
IIp Iepemennas. [Ipenen. @ynxuus /[TIp/ 1 6 J12.3 0
Cp Iepemennas. Ipexen. dynxuns /Cp/ 1 8 J12.3 0
HKP Iepemennas. [Ipenen. dynxuns /MKP/ 1 1 0
Paznen | Pa3pen S. InddepennnanbHoe ucuncienue GyHKunii 0qHoum
nepeMeHHOM’
Jlex Juddepennuansaoe HcanucneHne GyHKIHH OqHON mepeMenHo /JIex/ 1 8 JI1.1J11.3 0
IIp Juddepennuansroe ucunucnenne GyHKui ogHol nepemenHoit /Ip/ 1 8 J12.3 0
Cp JuddepennunanpHoe ucuucieHne GyHKIi oqHon nepemenHon /Cp/ 1 8 JI2.3J13.2 0
HKP Juddepennuansaoe ncancienne GyHKui ogHoi nepemenHoi /MKP/ 1 1 0
Paznen | Pazpes 6. HeonpenesneHHblH U onpeeeHHbI HHTErpaJl
Jlex Heonpenenennslit u onpeneneHHbI nHTErpan /JIex/ 1 JI1.1J11.3 0
Ip Heonpenenennsii u onpeaeneHHbIid naTerpan /I1p/ 1 J12.2 0
Cp Heomnpenenennstit u onpeneneHubiii naterpan /Cp/ 1 12 J12.2 0
HKP Heonpenenennsiii u onpeaeneHasiid naTerpan /MKP/ 1 2 0
Paznen | Pa3zpen 7. @yHKUMHU HECKOJIbKHX NEepeMEeHHbIX
Jlek ODYHKIIMY HECKOJIBKUX MepeMeHHbIX /JIek/ 2 12 JIT.1JI1.3 0
IIp OYHKIIMN HECKOJIBKUX MepeMeHHbIX /T1p/ 2 12 J2.2 0
Cp DYHKIMN HECKOJIBKHUX MepeMeHHbIX /Cp/ 2 14 JI3.1 0
UKP OyHKIMH HECKOJIBKHX MepeMeHHbIX /MKP/ 2 2 0
Paznen | Paspes 8. Iuddepenunaibuble ypaBHeHHs
Jlex Juddepenunansusie ypaBHeHus /Jlex/ 2 16 JI.1J11.3 0
IIp Huddepennuansuele ypapaenus /IIp/ 2 16 2.2 0
Cp Jduddepenunansusie ypasHeHus /Cp/ 2 16 2.2 0
HKP Judpepennuansueie ypapaerns /MKP/ 2 2 0
Pazgen | Paspen 9. Teopusi BeposiTHOCTeil. BeposiTHOCTH cOOBITHIA.
Jlex Teopus BeposiTHOCTEH. BepostHOCcTH cOOBITHIA. /JIek/ 2 14 J1.2 0
IIp Teopus BeposTHOCTEH. BepositHOCTH cOOBITHIL. /TIp/ 2 14 J12.1 0
Cp Teopus BepositHOCcTe#. BepositHocTr coObITHid. /Cp/ 2 18 J12.1 0
HKP Teopus BeposiTHOCTeH. BepositHOCcTH coOBITHIL. /TKP/ 2 2 0
Paznen | Pa3zgen 10. Teopus BepositrHocTeii. CiryyaiiHble BeJIMUUHBI.
Jlek Teopus BeposTHOcTeH. CiydyaiiHbie BenUIuHBI. /JIex/ 2 12 JI1.2 0
IIp Teopus BepostHocTel. Ciyuaiinbie BennauHsl. /T1p/ 2 12 JI2.1 0
Cp Teopus BepostHocTe#. CiaydaitHbie BenuauHbl. /Cp/ 2 16 JI2.1 0
UKP Teopus BepostHocTeit. Cayuaitabie Benmuyaunbl. /MTKP/ 2 2 0

5. COJEPKAHME JUCHUILIAHBI (MOAYJIST)

ConeprkaHue JIEKIIMOHHOTO Kypca

1 xype, 1 cemectp

Paznen 1. JIuneitnas anre6pa.

ManI/ILIBI. HeﬁCTBHﬂ Haa MaTpuuaMu (CJ'IO)KGHI/IC, BbBIYUTAHHUEC, YMHOKCHUEC MATPUIIbI Ha YUCJI0, TPOU3BEACHUC ManI/IH). MI/IHop )4
anredpandeckoe OMoHeHne 3neMenTa. OnpeaennuTtens n-ro nopsaka. CBoicTBa onpenenuteneil. OOye cBeIeHNs O CUCTEMaX
JUHEHHBIX anredpandeckux ypaBHeHUi. CHCTEMBI n ypaBHEHUI ¢ n Heu3BeCTHHIMU. Pemienne cuctembl. CUCTEMBI COBMECTHBIE U

HECOBMECTHBIC, COBMECTHBIC ONPCACIICHHBIC U HEOIIPEACIICHHDBIC. Pellienue cucteM TUHEHMHBIX anre6panqecxnx y'paBHeHI/Iﬁ

MmetonoM Kpamepa. Teopema Kpamepa. CucteMbl m ypaBHEHHI ¢ n HEU3BECTHBIMU. PABHOCUJIBHBIE CUCTEMBI. DJIEMEHTAPHBIE
npeoOpa30BaHUS CUCTEM JIMHEHHBIX anreOpandecKux ypaBHeHuil. TeopeMa o mepeBoie CHCTEMBI B PaBHOCHIIBHYIO €if CUCTEMY.

Perienue cucteM TUHEHMHBIX anre6pa1/1qecxnx ypaBHeHI/Iﬁ METOAOM Faycca.

Paznen 2. BektopHas anreOpa.

OCHOBHBIE TIOHSTHUS U ONPEAEICHUS BEKTOPHON alreOpbl (BEKTOP, KOJUIMHEApHbIE, KOMIUIAHAPHBIE BEKTOPBI, MOJYIIb BEKTOPA,
paBHbIE BEKTOPHI, €IUHUYHBIH, HyJIeBOI BEKTOPHI). ba3uc Ha MII0CKOCTU U B IPOCTPAHCTBE. TeopeMBbl 0 Pa3ioKEHUH BEKTOpa IO

6asucy. KoopauHaTel BekTOpa B TaHHOM Oaszuce (onpezaencaue). OpTOHOPMUPOBaHHBIN 0a3nc. HaxokIeHne KOOpIUHAT BEKTOpa 110
M3BECTHBIM KOOPMHATAM €ro Havyaia U KOHIA. JIMHEeHHbIC Onepaiy Hajl BEKTOPAMHU: CII0)KEHHE, BBIYNTAHUE BEKTOPOB, YMHOKCHHUE
BekTOpa Ha ynciio. CKaIspHOe IPOM3BEICHHE BEKTOPOB, CBOMCTBA CKAISIPHOr0 Npou3BeieHust. CKalspHOe MPOU3BEICHIE




BEKTOPOB, 3aJaHHBIX KOOPAWHATAMH B OPTOHOPMHPOBaHHOM Oa3uce. [IpuMeHeHne CKalsIpHOro MPOU3BEACHNUS K PEIICHHIO 3a/1a4
(MOIynb BEKTOpA, JAIIMHA OTPE3Ka, yroi MEeX/y BEKTOPaMH, YCIOBHE OPTOTOHAIBHOCTH BEKTOPOB, IPOEKIHS BEKTOpa Ha BEKTOD).
Hampasnsromue KocHHYCHI BeKTOpa. BekTopHOe pom3BeieHIe ABYX BEKTOPOB, CBOMCTBA BEKTOPHOTO TIPOU3BEIeHNS. BekTopHOe
MPOU3BE/ICHHE BEKTOPOB, 33JaHHBIX KOOPIMHATAMHI B OPTOHOPMUPOBAHHOM Oa3nce. [IprMeHeHe BeKTOPHOTO MPOU3BEACHHS K
pelIeHuIo 33124 (IUI0Ia(b NapajjienorpaMMa, IUIOIaAb TPEYTOIbHIKA, YOI MeXy BekTopamu). CMeNIaHHOE TPOU3BEICHHIE TPEX
BEKTOPOB — onpezeineHne. CMemanHOe TPOU3BEACHNE BEKTOPOB, 3aJaHHBIX KOOPIMHATAMU B OPTOHOPMHUPOBAHHOM Oazuce.
CBoiicTBa CMEIIaHHOIO IIPOU3BEECHUS.

Paznen 3. Ananutuyeckasi TeoMeTpusl.

IIpsMoyronbpHas AekapToBa CUCTEMa KOOPIAMHAT Ha INIOCKOCTH U B IpocTpaHcTBe. ONopHasi TOUKa U HOPMaJIbHBII BEKTOP
wrockocTd. OCHOBHBIE BU/IBI PaBHEHHUH IJIOCKOCTH: YPaBHEHHE IIOCKOCTH, IPOXOASIIEH yepe3 JaHHYI0 TOUKY HepIeHANKYIIPHO
JaHHOMY BeKTOpy, olIiee, Npoxoasieil yepes TpU TOUKH «B OTPe3Kax» Ha KOOPAUHATHBIX ocsX. OMOpHas TOYKa U HaNpaBIIsIOLIHI
BEKTOp NpsiMoi. OCHOBHBIE BUJIbI YPaBHEHHMI NPSIMOH B IPOCTPAHCTBE: 00IIHe, MapaMeTpHIECKIE, KAHOHNYECKUE YPaBHEHUS,
IPOXOsIIeH Yepe3 JBe TOUKU. YTOJI MEKAY IIPSIMOM U IIIOCKOCThI0. Touka nepeceueHus npsaMoi u miockoctu. Bzaumuoe
pacroiiokeHue npsMoi U miockocty. Ilpsamas Ha miockocty. Pasinunble BUibI ypaBHEHUH NpAMOM Ha miockoctu. Kpusble
BTOPOTO MOPsAKA (OKPYKHOCTb, SJUTHIIC, FHIIepOoa, Tapabona: X KAHOHMYECKUE YPaBHEHUS U IOCTPOEHHE.

Paznen 4. Ilepemennas. Ilpenen. @yHxuus.

Ilonsrue QpyHkunu. 3aBUcUMbIE U HE3aBUCUMBIE IIEPEMEHHBIE, 00J1aCTh ONpeeNIeHHs U MHOXKECTBO 3HaUYeHUH GyHKIMU. COCOOBI
3aganus Qynknud. ['paduk ¢pynknun. OcHOBHBIE CBOMCTBA (YHKIMH: MOHOTOHHOCTb, Y€THOCTb, IEPHOJUIHOCTS,
orpanndeHHOCTh. CnoxHas ¢pyHknus. [Torsatne okpectHocTr Touku. [Ipexen dyakuun B Touke. [Ipenen GpyHkImm Ha
6ecxoneuHocTH. beckoHeuHO Manble i 6eckoHedHO Oombire QyHKIUH. TeopeMa 0 CBSI3H OECKOHEUHO MaNbIX X OECKOHEUHO
Gonbuinx BennuuH. [IepBblii 1 BTopoii 3aMeuarenbHble npesenbl. CpaBHeHNE OECKOHEUHO MajlblX, 3KBUBAICHTHbIE OECKOHEYHO
Mmaisle. OCHOBHBIC SKBHBAJICHTHOCTH. HenpeprIBHOCTE (DYHKIINH B TOUYKE U HA OTPE3Ke, CBOMCTBA HEMIPEPHIBHBIX (DYHKIIMH.
Krraccu¢ukanus Touex pa3psiBa (GyHKIUH.

Paznen 5. luddepennmansHoe ucurcaeHue GyHKIMNA OJHON TepeMEHHOM.

[TonsTHE TPOM3BOAHON (GYHKINH B TOUKE. [ eOMeTpHIecKuii CMBICI IIPOU3BOIHON. Y paBHEHHS KacaTeIbHON M HOPMaJH K rpaduKy
¢ynxuuu. IpaBuna HaxoxxaeHus npousBogHoH. [Tonsatue nuddepentmana Gynakiun. [IponssoaHas cnoxHol ¢pyHkuun. TeopeMsl
Posunsi, Jlarpamxa, Komu. DxcrpeMymbl GyHKIMH, HE0OX0ANMOE ycinoBue. [Ipu3Haky MOCTOSHCTBA, BO3PACTAHUS U YObIBAaHUS
¢ynxnmu. JloctaTogHbIe IPU3HAKN CYIIECTBOBAHIS IKCTpeMyMa (QYHKINH. BEITykII0CTh, BOrHYTOCTh rpaduka GpyHKIHH. ToUKH
neperuba. JloctaTouHbIe IPU3HAKHU BBITYKIOCTH, BOTHYTOCTH Tpaduka GyHKINH U TOukH neperuda. I[Tpasuno Jlomurans.
Acumnrotsl rpaduka QyHkumd. Buner acumntor. O6muii niaan ucciae1oBaHus QyHKIHUU U IOCTPOEHHUs e€ rpaduka

KommiekcHble uncna u aeiictBust HaJy HUMH. 300paskeHe KOMIUIEKCHBIX YHCell Ha INIOCKOCTH. MOIy/b ¥ apryMeHT KOMIUICKCHOTO
gucna. Anrebpandeckas ¥ TpUrOHOMeTprUdeckast (opMbl KoMIuIekcHoro uncia. @opmymna Ditnepa. [TokazatensHas Gopma
KOMIUIEKCHOTO 4rciia. KopeHb 13 KOMIUICKCHBIX YHCEI.

Paznen 6. HeonpeneneHnHsiii u ornpeneeHHbIN HHTErpall.

IlepBooOpazHas GhyHKIMS U HEONIPEAEIeHHbBIH HHTEeTpall. TeopeMa CylecTBOBaHMUS MepBooOpa3Hoil. CBONHCTBA HEONPEACICHHOTO
uHTerpana. Tabnuiia OCHOBHBIX MHTErpanoB. MeTo/ 3aMeHbI IEpeMEHHON B HEONpeIeIeHHOM HHTerpane. MeTo/] HHTerpUpOBaHUs
TI0 YacTsM B HEONPEEICHHOM HHTerpalie. PannoHansHble 1poodu. MHTErprupoBaHie NpocTeHIINX palMOHaIbHBIX IPOOCH.
Pa3noxeHne parioHaIBHON IpoOH Ha IMpocTeHIme.

3agada o BRIUMCICHUH IUIOLIA AN KPUBOIHHEHHON Gurypsl. OnpeneneHHslil narerpan. Teopema cymecTBoBanusa. OCHOBHbIE
cBolicTBa omnpezeneHHoro unrerpana. ®opmyna HetotoHa — JleliOHuIa. 3aMeHa TepeMeHHO B ONpe/ieIeHHOM HHTeTrpae.
HHTerprpoBaHue 10 YacTsAM B OIpeIeIeHHOM HHTerpane. HecoOCTBEHHBIE HHTETpaIBl C OECKOHSUHBIMH TIpe IeIaMu.
HecobcTBeHHBIE HHTETPANIBI OT pa3pbiBHOH (yHKIMH. [nomans miockoi GUryps! B IpsAMOYTOIBHON AEKapTOBOH CHCTEME
KOODPJMHAT.

1 kypc, 2 cemectp

Paznen 7. @yHKIMU HECKOJIBKUX MTEPEMEHHBIX.

[Monsatne GyHKIMN IBYX epeMeHHBIX. CrTocoOs! 3a1anuns pyHKIMA IBYX IIEPEMEHHBIX, 001acTh ee onpeaeneHus. OKpecTHOCTh
pamuyca r Touku. IIpenen GpyHKINM ABYX IepeMeHHBIX. YacTHBIE M ONHOE NPUPAIIeHHs (YHKINH IBYX EepeMEHHbIX. YacTHEIE
MIPOU3BOJHBIE (PYHKLIMHU IBYX EPEMEHHBIX, UX T€OMETpHUECKH cMbICi. HYacTHble nuddepeHmanbl, MoaHbIH TuddepeHnman
(yHKIMM OBYX IepeMEHHBIX. UacTHbIE IIPOM3BO/IHBIC BBICIIMX IOPSIKOB. TeopemMa 0 He3aBUCUMOCTH OT MOCIIEJ0BATEIbHOCTH
muddepennuposanus. KacarensHas III0CKOCTh M HOPMAIh K IIOBEPXHOCTH. DKCTPEMyM (PYHKITHH IBYX IIEPEMECHHBIX.
Heob6xoaumble u 1OCTaTOYHBIE YCIOBHS CYLIECTBOBAHUS SIKCTPEMYMA.

Paznen 8. uddepennumansupie ypaBHEHUS.

[Nonstre muddepernnansHoro ypaBHeHus. [lopsanok, pemenne nuddepeHnnanIsHOro ypaBHeHUs. IHTerpansHble KPUBBIE.
Juddepenunanbueie ypaBHeHus 1-ro nopsaka: ooumii Bua, 3agavya Koy, ob1iee 1 yacTHOE pelieHust, O0IUi 1 YacTHBII
unTerpaisl. JJuddepeHnnansable ypaBHEHUS C Pa3AeNeHHBIMU U pa3/IeISIIOIIUMUCS TIepeMEHHBIMH. JInHeltHbIe
nmuddepennnansabie ypaBHeHHS 1-ro nopsaka. JuddepeHnnansapie ypaBHEHHUS BBICIIIX MTOPSIKOB, TOMYCKAOIINE TOHIKCHNE
nopsaaxka (3 suma). O0mmue MOHATHS O TNHEHHBIX OMHOPOAHBIX AU(GEPEHIINANTBHBIX YPaBHEHHUAX BBICIIUX IIOPSAKOB: ONpeIeIeHNe,
HOHATHE O JIMHEHHO He3aBUCHMBIX (PyHKIMSX, (yHAAMEHTaIbHAs CUCTEMa penieHui. Teopema o CTpyKType 00ILIero pereHus
JIMHEHHOTO OHOPOAHOTO TU(depeHIHAIFHOTO ypaBHEHHU. BrIBo (hopMyst 11t 00IIero penieHus JIHHSHHOTO 0THOPOTHOTO
nuddepeHnnanbHOro ypaBHEHHS 2-T0 nopsaaka. JInaeitHbIe HeoHOpOoIHBIe TH(depeHITNaTbHbEIC YpaBHEHNA. Teopema 0 CTpyKType
o011ero pemeHus IMHEHHOro HEOAHOPOIHOTO Au(depeHIINaIbHOTO ypaBHeHus. JInHeitHble HeoqHOpoAHbIe AU depeHnanbHbIe




YpaBHEHUA C HpaBOﬁ YacThIO CIICHUAJIBbHOI'O BHUIA.

Paznen 9. Teopus BeposiTHOCTEH. BeposTHOCTH COOBITHIA.
OneMeHTH KOMOMHATOPHKY. Pa3TiuHbIe BUIBI COSTMHEHNN: IEPECTaHOBKY, pa3-MeIieHus, coueTanus. [Ipeamer Teopun
BeposiTHOcTeld. Mcnbitanue. cxoa ucnbiranus. Knaccudukanus coosituii. Ilonnas rpynmna codbituii. YacToTa nosiBIeHUs
cobObITus. Kitaccnueckoe onpenenenue BepostHocTH. CyMMa, IPOM3BEICHUE, Pa3HOCTh COOBITHIA. Y CITIOBHASI BEPOSTHOCTb.

TeopeMsl Cl103KeHHsI BEPOSITHOCTEN U CIEACTBUS U3 HUX. TeopeMa YMHOXKEHUSI BEPOSITHOCTEH U ee ciencTBus. TeopeMa o
BEPOATHOCTH MOSABIECHHS XOTs ObI 0JJHOTO coOBITHS. TeopeMa o MOTHON BepOATHOCTH cOObITHSA. BeposTHOCTS TumnoTe3. dopmyis
baiieca. [ToBropenue ucnbitanuii. @opmynna bepuymnnu. HauBeposTHelIIee YUCIIO HACTYIIJICHUH COOBITHS. ACHUMITOTHYECKHE

(hopMyIBL.

Paznen 10. Teopus BeposTHOCTEH. CiyuaiiHble BETMYHMHbI

CryyaliHble BEIMUUHBI, UX BUABL. 3aKOH paclpeaeneHus cilydaiiHol BenuuuHsl. Pan pacnpenenenus. MHOroyroiabHUK
pacnpenenenus. OyHKIUS pactpeeICHNs] BEPOITHOCTEH CITyJaifHOW BEIMYHMHBI, €€ CBOWCTBA U rpaduk. BeposTHOCTH omanaHust
CITydqalfHOM BETHMYHMHBI Ha 3alaHHBIN yuacToK. [IT0THOCTB pacnpeneneHus BeposiTHocTel. CBOMCTBA IIIOTHOCTH, X
reoMeTpuyeckas HHTepnpeTalus. MareMaTHueckoe 0XKHJaHue JUCKPETHON U HEMpephIBHOM citydaiiHoit BennunH. CBoMcTBa
MaTeMaTHUYECKOro OXHuAaHus. Mozaa U MeauaHa ciydaliHod BeIMUYUHbL. JlUcnepcus U CpeaiHee KBapaTuiecKoe OTKIIOHEHUE
JUICKPETHOH U HENPEPBIBHON CilydaiiHON BenuunH. CBOMCTBA NUCIIEPCHH.

TeMbl IPaKTUYECKUX 3aHITHI
1 xype, 1 cemecTp

Paznen 1. JIuneitnas anrebpa

IIpaktiueckoe 3ausTue 1. MaTpunsl. Onepanuu Hal MaTpUIIaMH. (PELIeHNe 3a/1a9)

IIpakTuyeckoe 3anarue 2. OnpeaenuTenn KBaapaTHbIX MaTpHLl. Perienue cucteM JIMHEHHBIX anreOpanuecKuX ypaBHEHUNH METOIOM
Kpamepa. (pemienue 3ana4)

IIpakTryeckoe 3ansarue 3. PemeHne cructeM TUHEHHBIX alreOpandeckux ypaBHEHUH MeTo oM [aycca (pemeHre 3a1aq)

Paznen 2. Bekrophas anrebpa

[Mpaktrueckoe 3ansTue 4. JIMHeiHbIC oepanuy HaJl BEKTopaMu. Pa3noxkeHre BEKTOpa 1o 0a3ucy (pemeHne 3a1a9)
IIpaktiueckoe 3ausTre 5. CKalspHOE POM3BEICHUE BEKTOPOB (PEIeHNE 3a/1a)

IIpakTuyeckoe 3anatue 6. BekropHoe U cMelaHHOe MPOU3BEACHUS BEKTOPOB (PELIeHUE 3a/1a4)

KontponbHas padota Nel mo temam JIuHeiiHas U BeKTOpHas anredpa.

Pa3nmen 3. Ananutuueckas reoMeTpus

ITpakTuyeckoe 3anarue 7. [lnockocTs (pelieHue 3a1a4)

IMpakTryeckoe 3anstue 8. [Ipsamas B mpoctpancTse. [Ipsmas 1 ITockocTs (pelreHne 3a1aq)
IIpaktiuaeckoe 3ausTue 9. [IpsiMast Ha IIOCKOCTH. (peIICHNE 3a1ad)

IIpaxktuyeckoe 3anarue 10. OKpyKHOCTb, SJUIMIIC. (pelIeHHEe 3a1ay)

Ipaktnueckoe 3ansatue 11. 'unepOona, mapadona (pemeHue 3aaaq)

Paznen 4. [lepemennas. [Ipenen. yHkuus.

IMpakTryeckoe 3ansarue 12. Obnacte onpeneneHus GpyHkiwn. OCHOBHBIC CBOMicTBa (GyHKUIMK. [loHATHE Tpenena QyHKIHH.
Packpritue HeonpenenenHoctei (0/0) 1 (0eCKOHEYHOCTH/OECKOHETHOCTD) ITPH BBIYUCICHUHN MPEIEIOB PYHKINHN (pEelIeHHE 3a1a9
IIpakriueckoe 3anstue 13. IlepBrrif 3ameuarensHbli npenen. [Ipexen nokaszaTensHO — cTeneHHOH ¢yHKunu. Bropoit
3aMeyaTeNIbHBIN Mpenen. (pereHne 3aaay)

IMpakTHyeckoe 3ansarue 14.CpaBHeHNE OECKOHEYHO MAJBIX BEIMYMH. DKBUBAJICHTHBIC OeCKOHEUHO Maitble. McenenoBanue GyHKINU
Ha HETIPEepHIBHOCTH (peIIeHNe 3a1at)

Kontpomnsnas padora Ne2 mo Temam AHanuTudeckasi FTeOMeTpusl, Ipee QyHKIHH.

Paznen 5. Anddepennmanpaoe HeanciieHne GyHKIHA OTHON TepeMeHHON

IIpaktiueckoe 3anstue 15. AuddepeHppoBanne J1eMEeHTApHBIX QYHKINH (pelIeHne 3a1a4)

IIpaktuyeckoe 3anarue 16. Juddepennman Gynkunu. [Ipon3BoHble BHICIINX TOPSIKOB. (pelIeHHe 3a1a4)

[Npaxtuueckoe 3ansitue 17. Ipasuio Jlonurans. VicenenoBanne GyHKIMH Ha MOHOTOHHOCTD M 9KCTPEMYMBI, BBIITYKJIOCTh rpaduka,
TOYKH Tiepernda (pereHre 3aaaq)

IIpaktiueckoe 3anstue 18. Acumnrors! rpaduka ¢pyHknuu. [lonHoe uccnenoBanue GyHKINH U MOCTpoeHUE e€ rpaduka (pemeHue
3a/1a4)

[Mpaktrueckoe 3anusatue 19. KommiekcHple Yrcna u IeHCTBHS HaJl HUMU (pEIICHHUE 3a1a49)

Paznen 6. HeonpeneneHHslit 1 onpeaenieHHbII HHTETpal.

ITpakTudeckoe 3anarue 20. HemocpeacTBeHHOE MHTETPUPOBAHUE. (PELIECHHE 3a/1a4)

[Mpaktrdeckoe 3anstue 21. IHTErpupOBaHIe METOIOM 3aMEHBI IEPEMEHHOM (peIIeHIe 3a71a9)

IIpaktiueckoe 3anstue 22. MHTErprpoBaHue M0 YacTsaM (pelIeHue 3a1ad)

I[Tpaxtuueckoe 3anstie 23. iHTErpHpoBaHUe paliioHaIBLHBIX Apo0ei. (peleHne 3a1a4)

IMpakTHyeckoe 3ansarue 24. [Ipumenenue popmynsl HerotoHa- JIefOHMIIA 1715 BEIYUCICHHS OIPpEAeIeHHOro HHTerpana. OCHOBHBIC
METO/IBI OIIPE/ICIICHHOTO HHTETPHPOBAHHSI.

IIpakTuyeckoe 3anarue 25. HecoOcTBeHHBIE HHTETpaibl. VcciaeqoBanue Ha CXOAUMOCTD (pelieHue 3a1ayq)




IIpaktrueckoe 3aHsTHE 26. BRraucnenue miomanaei B psIMOYroIbHBIX KOOPANHATAX (peIIeHHe 3a/1a4)
1 kypc, 2 cemectp

Paznien 7. @yHKIIMK HECKOJIBKMX IIEPEMEHHBIX

I[paxtiueckoe 3ausitie 1. OGnacTb onpeneneHus GyHKINH 2-X IEPEMEHHBIX (peleHHe 3a/1a)

[Ipakriaeckoe 3ausTie 2. YacTHBIE TPON3BOAHBIC, YACTHBIE M MOJHBIN MuddepeHnnans! GyHKINI HECKOIBKIX ITePEeMEHHBIX
(peurenue 3aga4)

Ipaxtiueckoe 3ausitie 3. [Ipon3BoHEIC BBICIIMX HOPSAAKOB (PYHKIIMH HECKOJIBKUX EPEMEHHBIX (peLIeHHe 3a1a4)
IMpakTrdeckoe 3ansaTue 4. Mccnenoanne GpyHKIMN IBYX IIEPEMEHHBIX Ha SKCTPEMyM (peLIeHue 3a/1a9)

KonTponsnas padora Nel mo Teme OyHKIINHM HECKOIBKHIX ITEPEMEHHBIX

Paznen 8. Iuddepennmansupie ypaBHEHUSA

IIpakTiuaeckoe 3ansTue 5. Pemrenne muddepeHnnansHbIX ypaBHSHHH ¢ pa3fAeneHHBIMI U Pa3AeAIONIAMICS ITIepEMEHHBIMA
(peuienue 3aga4)

I[Tpaxtiueckoe 3anstue 6. Perenne nuHeiHbIX 1uddepeHMaNbHBIX YpaBHEHHI IEPBOTO TOpsi/iKa (peleHne 3a1a4)

IMpakTHyeckoe 3aHsATHE 7. PemieHne ypaBHEHHH, TOMYCKAIONINX MOHIDKEHUE MOPs/IKa (peIeHne 3a1a9)

[IpakTiueckoe 3ausTHE 8. PereHne THHEHHBIX 0THOPOIHBIX YPABHEHHH € TIOCTOSHHBIMU KOd((HUITIEHTaMH (peIIeHne 3a1at)
IIpakTuyeckoe 3anarue 9-10. Perenne mTuHEHHBIX HEOJHOPOAHBIX YPAaBHEHUH ¢ IOCTOSHHBIMHU KOO PHUIXEHTaMHU U IPABOH 4aCThIO
CTEHUaIbHOrO BUA (pELIeHUEe 3a1a)

KonTpomnsHas padorta Ne2 o reme nddepeHimanbHbe ypaBHeHNSA

Pasnen 9 Teopust BeposiTHOCTEH. BeposTHOCTH COOBITHIA.

IMpakTrdeckoe 3aasaTHe 11. DeMeHTH KOMOMHATOPHKH: IEPECTAHOBKH, pa3MEIIeHHsI, COUCTaHNA(PEIICHUE 3a1aY)
IIpakTtiueckoe 3anstue 12. Kimaccndeckoe omnpeseneHne BepoITHOCTH (pEeIIeHHe 3a/1a4)

IIpakTuyeckoe 3anarue 13. Anre6pa coobiTuil. TeopeMbl 0 BEpOSATHOCTH CYMMBI M Ipou3BeleHHs coObITHiA. Teopema o
BEPOSITHOCTH MOSIBJICHHS XOTsI ObI OHOTO COOBITHS (PEIICHNE 3a/1a1)

IIpakTryeckoe 3anarue 14. @opmyna oo BepostHocTH. Dopmynsl balieca. (pemenne 3a1aq)

IIpaktiueckoe 3anstue 12. @opmyna beprymnu. AcuMnToTrdeckue GopMyIsl (pelIeHne 3aaad)

Paznen 10. Teopust BepositHocTeH. CiydaiiHbIe BETUYHHBI.

IIpaktiueckoe 3austue 13. JluckpeTHas cirydaifHas BeIHMUYUHA: S paclpeaeineHus, (GyHKIS pacpeaeneHus (pemeHne 3aaa9)
IIpakTuyeckoe 3anarue 14. YucnoBble XapaKTePUCTUKU TUCKPETHBIX CIyYalHBIX BETHYUH(pELICHHE 3a/1a)

[paxtuueckoe 3ansitie 15. HenpepbiBHAs citygaliHasi BeJIMUMHA: INIOTHOCTB pacupeeneHus, QYHKIMs pacupeneneHus (pereHune
3a/a4)

IIpaktiueckoe 3ausTHe 16. UNCIOBBIC XapaKTEPUCTUKHI HETIPEPHIBHBIX CITyJaifHBIX BEIMYIHH (PEIIeHHE 3a1a4)

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

BOITPOCBHI 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. DJIEMEHTapHbIC IPe0Opa30BaHMs CUCTEM JTUHEHHBIX
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. Dnnunc. KaHoHHYecKue ypaBHEHUS JUIUIICA U €r0 IIOCTPOCHUE.

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. DOKBUBAJICHTHBIE OCCKOHEYHO MaJTbIe BeTMYNHBI. OCHOBHBIC SKBUBAJICHTHOCTH.

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

Paznen 5. luddepennumansHoe ucurcaeHue GyHKIMNA 0JHON TepeMEHHOM.

37. IloHsATHE IPOU3BOIHOM (DYHKINH B TOUKE.

38. 'eomeTpudecKuil CMbICT IPOU3BOIHOMN. YpaBHEHNUS KacaTeNbHON U HOpMaH K TpaduKy QyHKIUH.

39. IIpou3BogHbIE BBICIIHX MOPSIIKOB.

40. onstre muddeperunana GyHKIHAN.

41. DKcTpeMyMBI (QYHKITUH.

42. IIpu3HaKH MOCTOSIHCTBA, BO3PACTAHUS U YObIBaHUS (DYHKIIHH.

43. JlocTaTouHbIE IPU3HAKHU CYIIECTBOBAHUS SKCTPEMyMa (pyHKIUH.

44. BeImyKi10CcTh, BOTHYTOCTB Tpadmka (GyHKmu. Toukn meperunoda.

45. locTaTouHBIC IPU3HAKY BBITYKJIOCTH, BOTHYTOCTH Tpaduka (QyHKIMU U TOUKHU Ieperuda.

46. ITpaBuio Jlomurans.

47. Acumnrotsl rpaduka GyHKImMH. Buaer acumMnror.

48. O6mmit m1aH uccaeroBaHus (QYHKIINH U TOCTPOEHHS e€ TpaduKa.

49. KoMIuieKCcHbIe Yucia: onpeaeneHue, J1eHCTBUTeIbHAS U MHUMAs 4aCTU KOMIIJIEKCHOTO YHCIa, MHUMAas €JJUHULIA, PABHbIE,
CONPsKEHHbIE KOMIUIEKCHBIE YHCTA.

50. deticTBus Ha/l KOMITIEKCHBIMH YHCTaMu. M300paskeHre KOMITJIEKCHBIX YHCEl.

51. TpuroHomeTpudecKas U IokazaTeIbHas (OPMBI 3aMICH KOMIIIEKCHBIX YHCEIL.

52. YMHOXK€eHHE U AeNeHHe KOMIUIEKCHBIX YHCEN B TPUrOHOMeTpHueckoi dpopme. @opmyna Myaspa. M3BnedeHne apudmMeTnaeckux
KOpHEH M3 KOMIUIEKCHBIX YHCEL.

Paznen 6. HeonpeneneHHslit u onpeneieHHbIN HHTErpai

53. IlepBooOpazHast GpyHKIUS U HEONPEASNICHHBIH HHTErpal. TeopeMa CylecTBOBaHUS IEPBOOOPa3HON.

54. CBoiicTBa HEOIPEAETICHHOTO HHTETpaa.

55. Meton 3aMeHbI IEPEMEHHON B HEOLIPEACICHHOM HHTErpase.

56. MeToa MHTETPUPOBAHUS TI0 YaCTSAM B HEOIIPEAEIEHHOM UHTETpase.

57. ParmoHansHbIe qpoOu. MIHTErprpoBaHre MPOCTEHINX PAIOHATIBHBIX APOOEii.

58. PaznorxeHne pannoHaIbHOM ApoOH Ha MpoCTeHIe

59. 3agaua 0 BBIYMCIICHUH IJIOIMIAN KPUBOIMHEHHOH urypsl. OnpeneneHHblil unTerpai. TeopeMa cyiie-CTBOBAHHS.




60. OcHOBHBIE CBOICTBA OMPEICICHHOT0 HHTErpaa.

61. ®opmyna Herorona — Jleiitbuuna.

62. 3aMeHa TIepeMeHHON B ONpeAeICHHOM HHTETpale.

63. uTerpupoBaHue 0 4acTsIM B OLIPEACIIEHHOM UHTErpaje.

64. HecoOcTBeHHBIE MHTETPAJIBI C OECKOHEUHBIMU MpeIeNaMu.

65. HecoOCTBEHHBIE HHTETPAJIBI OT Pa3pbIBHOM (QyHKIUU.

66. [Tnomans mI0cKoi GUTYPHI B IPSIMOYTOIBFHOM IEKapTOBOM CHCTEME KOO IMHAT.

BOITPOCBI K OK3AMEHY Bo 2 cemectpe

Paznen 7. ®yHKIMM HECKOIBKUX IIEPEMEHHBIX.

1. ITonsitre GpyHKIMK ABYX nepeMeHHbIX. CriocoObl 3aaHus GYHKIIMU ABYX NTEPEMEHHBIX, 00JacTh €€ ONpeeIeHusl.

2. YacTHbIe U TIOJIHOE NPUpPALECHHS (YHKINH ABYX IEPEMEHHBIX.

3. HacTHbIe TIPON3BOAHEIC (QYHKIINH ABYX IEPEMCHHBIX.

4. Nonusiit quddepernnan GyHKIUN IBYX IEPEMEHHBIX, YacTHBIE U hepeHIabL.

5. KacarenpHast mI0CKOCTh U HOPMaIb K TOBEPXHOCTH.

6. UacTHBIE TIPOM3BOAHBIC BEICIINX MOPAIKOB. Teopema 0 He3aBICHMOCTH OT MOCJIE0BATEIFHOCTH (D (HepeHIINPOBAHHS.
7. OkcTpeMyM (QYHKINH OBYX IepeMeHHbIX. HeoOXoanMble 1 TOCTaTOYHBIE YCIOBHS CYIIECTBOBAHUS IKCTPEMYMA.

Paznen 8. AuddepeHnunansupie ypaBHEHUSA

8. [TorsTHe muddepennmansHOrO ypaBHeHUs. [lopsanok, pemenne muddepeHnranrsHOTo ypaBHEeHUS. IHTerpanbHbIe KpUBBIE.

9. MuddhepenumansHple ypaBHeHUs 1-ro mopsiaka: o0muil Bug, 3agada Komw, obiiee u yacTHOE penieHus, OO U YaCTHBIH
UHTETpabl.

10. AuddepennuanbHble ypaBHEHHUS ¢ pa3/IeIeHHBIMI U Pa3AeITIOMNMICS ITepEMEHHBIMH.

11. JIuneitnsie nu¢depeHInanpHbIe ypaBHEHUS 1-ro mopsaka.

12. Iuddepenuunansupie ypaBHEHUS BHICIINX MOPSAKOB, JOMYCKAIOIIKE MOHKEHHE TOPs KT,

21. O6une NOHATHS O JIMHEHHBIX OJHOPOIHBIX U PEepEeHINATEHBIX YPaBHEHNAX BBICIINX HOPSIKOB (OIpeIeNIeHHE, TOHATHE O
JIMHEHHO HE3aBUCUMBIX (QYHKIMAX, QyHIaMEeHTAIbHAs CHCTeMa pemeHnii). Teopema o CTpyKType 0OIIero pemeHus TNHEHHOTO
OJHOPOJHOT'O nuddepeHInaTbHOTO ypaBHEHHUS.

22. BoiBoJ hopMyit Jutst 00ILIET0 pelIeHns TMHEHHOT0 0THOPOAHOT0 An((epeHIIaNbHOT0 YpaBHEHHs 2-T0 MOPSAKA.

23. Jlunetitnple HeomHOpOHBIE MU dhepeHnnanbHEIe ypaBHeHHs1. Onpenencane. Teopema o cTpykType o0IIero penieHus JHHEHHOTO
HEOIHOPOAHOTO M depeHnnanT-HOro ypaBHEHHS.

24. JluneiiHble HEOTHOPOAHbIE THU(depeHnaTIbHbIe YPAaBHEHHUS C IPABOM YacThIO ClIeUaabHOro Buaa (3 ciydas).

Paznen 9. DnemeHTsI Teopun BeposTHOCTeH. CitydaifHbIe COOBITHSL.

25. DnemeHTsl KOMOMHAaTOpUKH. Paznuynbie BuAbl coennHennit [lepecranoBku. Pasmemmenus. Couetanusi.
26. Ilpenmet Teopun BepostHocTel. Mcnbitanue. Mcxon ucnbitanus. Knaccudukaius codbrtuii. [TomHast rpymnmna COOBITHIA.
27. Yacrora mosiBieHus coobTHs. Kitaccuueckoe onpesesieHiue BepOSTHOCTH.

28. CymMa, MpoOU3BEICHUE, PA3HOCTH COOBITHIA.

29. YcnoBHas BEPOSITHOCTb.

30. TeopeMbl CI0KEHUS BEPOSTHOCTEH U CIEICTBUS U3 HUX.

31. Teopema yMHOKEHUSI BEPOATHOCTEH U €€ CIIEJICTBUS.

32. Teopema 0 BEpOSITHOCTH TOSIBICHUS XOTSI OBI OTHOTO COOBITHSI.

33. Teopema O MOJTHOI BEPOSITHOCTH COOBITHSI.

34. BepostHocts runore3. @opmyisl baiiteca.

35. IoBropenne ucnbrranuit. @opmyna beprynnn. HauseposTHeiimiee 4icio HACTYIUICHHI COOBITHS.

36. Acumnrorudeckue Gpopmynsl. opmyna Ilyaccona.

37. JlokanbHas Teopema MyaBpa — Jlamaca.

38. UnterpanpHas Teopema Jlamnaca.

Paznen 10. DnemenTs Teopuu BeposiTHOocTel. CityuaiiHble BEJIMYUHBI.

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 AUCLUIIIMHE B 1 1 2 ceMecTpax CONEPKUT TEOPETUUECKYIO YaCTh, HAIIPaBJICHHYIO HA OLCHKY 3HaHUH U IIPaKTHYECKYIO
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 BBICTABIICTCS C YIETOM PE3yIbTaTOB BHIIONHEHUS TEOPETHUECKOH U IIPAKTHIECKOH JacTeil B COOTBETCTBUH 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: Beic.
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 - 2 mr,
3JIEKTPOHHYIO

Kommnexkr y4eOHOW wmeOenu;
o0ecrieunBalomMX  JOCTYIl B
YHuBepcureTa

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




