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OO01mmast TpyI0eMKOCTh 11 3ET

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




Paboyast mporpamMma qUCIHHUILTAHBI

MaremaTuka
pa3padorana B coorBercTBUM ¢ PI'OC:

DepepanbHbIN rOCYIAPCTBEHHBIM 00pa30BaTENIbHBINA CTAHIAPT BBICIIET0 00pa30BaHus - GakalaBpuar 1o HampaBICHHUIO MOATOTOBKA
38.03.02 MenemxmenT (mpuka3 MunoopHayku Poccun ot 12.08.2020 r. Ne 970)

COCTABJICHA HA OCHOBAHUM y‘[eGHOFO IJiaHa OﬁpaSOBaTeHLHOﬁ nporpamMmmsol:

38.03.02 Hanpasnenue noaroroBku "MenemxkmeHT"
IIpodwuis "busHec-aHanuTHKa B ypaBIeHUH"
roJ Havaja noarotosku 2023

PaGouyro nporpamMmmy cocTaBuii(u):
x.m.H., 3as.xa@., Jlunesuu Onvea Heopesna,
PaGouast mporpamma o100peHa Ha 3aceaHun Kadeapsl EcTrecTBeHHO-HAYYHBIX JHCIUILTHH

3aBenyromuii kadenapoii Jimaesmu Onbra Uropesna



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 JMCIIMIIVIMHBI 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 | DxOHOMHKA TPAHCTIOPTHOTO MPEATIPUITHUS

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

(MOY.JIA)

OIIK-2: Cnioco0eH ocylecTBJIATH cO0pP, 00padOTKY M aHAJIN3 JAHHBIX, HE00OXOAUMBIX /ISl pellIeH!s MOCTABJIEHHbIX
YIPAaBJICHYECKHX 3224, ¢ MCII0JIb30BAHUEM COBPEMEHHOI0O MHCTPYMEHTAPHSA M MHTELIEKTYaIbHbIX HHOPMALIMOHHO-
AHAJTUTHYECKUX CHCTEM;

OIIK-2.1: icnonb3yeT COBpEMEHHBIE HHTEIIIEKTyaIbHbIe HH()OPMAIIHOHHO-aHAINTHIECKUE CHCTEMBI AJISI OTYyIEeHUS U 00paboTKH

nHpopMaIuu

OIIK-2.3: OcyIecTBISEeT ¢ UCIOJIB30BAaHHEM COBPEMEHHOTO HHCTPYMEHTapusi 00pab0TKy M aHAIH3 JaHHBIX, HEOOXOAUMBIX JUIS
peleHHs TOCTaBICHHBIX YIIPABICHUYCCKUX 33124

B pe3yiabTaTe 0CBOCHUN JUCHHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

3.1 |3naTh:

3.1.1 | coBpeMeHHBII MaTeMaTHUECKUI HHCTPYMEHTAPHIL, IPIMEHSIEMBIH I 00padOTKY U aHaIM3a JaHHBIX, HEOOXOMUMBIX JUIS

peueHus MOoCTaBJICHHBIX YIIPABJICHYCCKUX 3a1a4

3.2 | YmeTh:

3.2.1 | mpuMeHATH COBpEMEHHBIH MaTeMaTHYeCKUil HHCTpyMEHTapHi A1t coopa, 00pabOTKH 1 aHAIN3a JAHHBIX, HEOOXOIUMBIX

JJI pEIICHUS TOCTABJICHHBIX YIIPABJICHYCCKUX 3a1a4;

3.2.2 | ucionp30BaTh COBPEMEHHBIH MaTeMaTHIECKUI HHCTPyMEHTapHui U1 00pabOTKH U aHAIIN3a JAHHBIX, HEOOXOAUMBIX AT

PEUICHHUS ITOCTABJICHHBIX YIIPABJICHUYCCKUX 3a1a4

3.3 | Bragern:
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJISI)
Bun HaumeHoBaHue pa3/iesioB M TeM /BU] 3aHATHUS/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHS / Kype ATroT
Paznen | Pa3pen 1. JIuneiinas anredpa
Jlex Jluneiinas anreopa /Jlex/ 1 6 JI1.1 J11.3 0
Ip Jluneiinas anreopa /IIp/ 1 6 J12.3 0
Cp Jluneiinas anreopa /Cp/ 1 6 J12.3 0
HKP Jluneiinas anreopa /KP/ 1 2 0
Paznen | Pa3zjgeu 2. BekropHas anredpa
Jlex Bexropnas anrebpa /Jlex/ 1 6 JI1.1J11.3 0
IIp BekropHas anre6pa /IIp/ 1 6 J12.3 0
Cp Bekropnas anre6pa /Cp/ 1 8 J12.3 0
HKP Bekropnas anre6pal /UKP/ 1 1 0
Paznen | Paspen 3. AHasMTHYeCKasi TeOMETPUsE
Jlex Amnanutideckas reomerpus /JIex/ 1 J1.1J11.3 0
Ip Amnanmutideckas reomerpus /IIp/ 1 8 J12.3 0
Cp Amnanutideckas reomerpus /Cp/ 1 10 J12.3J13.3 0
HKP Amnanmutideckas reomerpus /MKP/ 1 1 0
Paznen | Pa3pen 4. Ilepemennasn. [Ipenesa. @®ynkuus
Jlex Ilepemennas. [penen. ®yukuus /Jlex/ 1 6 JI1.1 J11.3 0
Ip Tlepemennas. [penen. ®yukuus /Tp/ 1 6 J12.3 0




Cp Iepemennas. Ipenen. dynxuus /Cp/ 1 8 J12.3 0
HKP Iepemennas. [Ipenen. dynxuus /MKP/ 1 1 0
Paznen | Pasgen 5. Iud¢epennuanbHoe ucuucienue GyHKIui oxHOMI
nepeMeHHOM’
Jlex JuddepennnanpHoe ucuuciaeHne GyHKIMA 0JHON mepeMeHHoi /JIek/ 1 8 JIT.1JI1.3 0
IIp Juddepenuuanproe ncuncieHne GpyHKIuA ogHon nepeMenHoi /I1p/ 1 8 JI2.3 0
Cp Juddepenunansuoe ucuucnenue GyHKIuin onHon nepementoi /Cp/ 1 8 J12.3J13.2 0
UKP duddepenunansaoe ucuucnenue GyHKuin onHon nepemensoit /MKP/ 1 1 0
Paszmen | Pa3spgen 6. Heonpeae/leHHBIH U onpe/ie1eHHbIH HHTerpaJ
Jlex HeonpenenenHslii 1 onpeneneHHsIi naTerpan /Jlex/ 1 J1.1J11.3 0
IIp Heonpenenennslit u onpeaeneHHsid naTerpan /IIp/ 1 J12.2 0
Cp Heomnpenenennstii u onpeneneHnslii naterpan /Cp/ 1 12 J12.2 0
HKP Heonpenenennsrit u onpeneneHnsii naTerpan /MKP/ 1 2 0
Paznen | Paspes 7. ®yHKIMH HECKOJIbKHX IIePeMEHHBIX
Jlex OyHKIH HECKOIBKHUX epeMeHHBIX /JIex/ 2 12 JI1.1 J11.3 0
Ip OyHKINH HECKOIBKUX MepeMeHHbIX /[1p/ 2 12 J2.2 0
Cp OyHKIINH HECKOIBKHUX MepeMeHHBIX /Cp/ 2 14 JI3.1 0
UKP ODyYHKIIMY HECKOJIBKHX nepeMeHHbIX /MTKP/ 2 2 0
Pazgen | Pa3pen 8. Inddepennnanbubie ypaBHeHHs
Jlex Juddepennunansusie ypaBHeHus /Jlex/ 2 16 JI1.1 J11.3 0
Ip Juddepennuunansusie ypasaenus /T1p/ 2 16 2.2 0
Cp Huddepenuunanbueie ypapaenus /Cp/ 2 16 2.2 0
UKP Huddepenunansusie ypasuenus /MKP/ 2 2 0
Pazgen | Pa3spen 9. Teopusi BeposiTHOCTeii. BeposiTHOoCTH cOOBITHIA.
Jlex Teopust BeposTHOCTEH. BepostHOCcTH cOOBITHIA. /JIek/ 2 14 J1.2 0
IIp Teopus BeposTHOCTEH. BepostHOCTH coObITHIL. /TIp/ 2 14 2.1 0
Cp Teopus BepositHocTel. BepositHocTr coObITHid. /Cp/ 2 18 JI2.1 0
HKP Teopus BeposiTHOCTeH. BepostHOocTH coObITHiL. /UTKP/ 2 2 0
Paznen | Pa3gen 10. Teopusi BepositHocTeii. CiiydyaiiHble BeJIMUMHBI.
Jlex Teopus BepostHocTel. CirydaitHbie BeNnIuHBL. /JIek/ 2 12 JI1.2 0
Ip Teopus BeposiTHOCTeH. Cirydaiiaere BemauHsL. /T1p/ 2 12 J12.1 0
Cp Teopus BeposiTHocTel. Ciydaitabie BenmmauHbL. /Cp/ 2 16 JI2.1 0
HKP Teopus BepositHOCTeH. Crirydaiiaere BemauHsb!. /VKP/ 2 2 0

5. COAEPXAHUE JUCHUIIJIMHBI (MOAYJISA)

ConeprkaHue JIEKIIMOHHOTO Kypca
1 xype, 1 cemectp

Paznen 1. JIuneiinas anreopa.

Martpwurpl. [eiicTBus Hag MaTpUIIaMU (CI0KEHUE, BEIYUTaHUE, YMHOKEHUE MaTPHUIIBI Ha YHCIIO, IPOU3BEICHUE MaTpHIl). MUHOp H
anreOpandeckoe TOMoJHeHne deMenTa. Onpeaenurensd n-ro nopsaka. CBoicTBa onpenenuteneii. O0uIye cBeIeHs 0 CUCTEMaX
JMHEHHBIX anredpandyeckux ypaBHeHHHA. CHCTEMBI N YpaBHEHUIT ¢ N HEM3BECTHBIMU. PerieHne cuctembl. CHCTEMBI COBMECTHBIE U
HECOBMECTHBIC, COBMECTHBIE OTPE/ICTICHHBIC M HEOIIpe IeIcHHbIE. PellieHrne cucTeM JTMHEHHBIX alreOpandeckuX ypaBHEHUMA
MeToaoM Kpamepa. Teopema Kpamepa. CucteMbl m ypaBHEHHI ¢ N HEU3BECTHBIMU. PABHOCHJIBHBIE CUCTEMBI. DIIEMEHTAPHBIE
npeoOpa3oBaHMs CUCTEM JIMHEHHBIX adredpanyeckux ypaBHeHui. TeopeMa o mepeBoe CUCTEMBbl B pAaBHOCHIBHYIO €l CUCTEMY.
Pemienue crcteM THHEHHBIX anreOpandeckux ypaBHEHU MeTonoM ["aycca.

Pazgen 2. BektopHnas anre6pa.

OCHOBHBIE MOHSATHS ¥ ONPEJIEIICHHS BEKTOPHOH anreOpsl (BEKTOP, KOJUIMHEAPHBIC, KOMIUIAHAPHBIE BEKTOPBI, MOJYJIb BEKTOPa,
paBHBIE BEKTOPEI, CIMHNYHBIH, HyJICBOH BEKTOPHI). basuc Ha IIIOCKOCTH M B IPOCTPAHCTBE. TeopeMbl 0 pa3iIokeHHH BEKTOPa IO
6a3ucy. KoopnunaTs! BekTopa B JaHHOM Oasuce (ompexaeneHue). OpToHOpMHpOBaHHBI Oa3uc. HaxoxeHne KOOpIiHAT BEKTOpa 110
M3BECTHBIM KOOPJMHATaM €ro Hayaja 1 KoHUA. JIMHEeHHbIe onepayun HaJl BEKTOPaMU: CJI0OKCHUE, BEIYUTAHUE BEKTOPOB, YMHOKCHHUE
BEKTOpa Ha ynciio. CKaJsipHOE IIPOM3BEICHNE BEKTOPOB, CBOICTBA CKAJIIPHOTO Npou3BeicHUsI. CKalsIpHOE IPOU3BEICHHE
BEKTOPOB, 3aJaHHBIX KOOPAWHATAMH B OPTOHOPMHpPOBaHHOM Oa3uce. [IpuMeHeHne CKaIIpHOTO POU3BECHNUS K PEIICHHIO 33/1a4
(Momynb BeKTOpa, JUIMHA OTPEe3Ka, YroJl MeXIy BEeKTOPaMH, YCIOBHE OPTOTOHATBHOCTH BEKTOPOB, IPOEKIUS BEKTOPA HA BEKTOP).
Hanpasmstomue KocHHychbl BeKTOpa. BekTopHOE npou3sBeneH e ByX BEKTOPOB, CBOMCTBA BEKTOPHOTO NPOM3BeIeHNs. BexTopHoe
MPOW3BE/ICHHE BEKTOPOB, 33JaHHBIX KOOPIMHATAMH B OPTOHOPMHPOBAHHOM 0asnce. [IprMeHeHe BEeKTOPHOTO MPON3BEICHHS K
pemIeHuro 3aad (II0ImaAb MapameIorpaMMa, IIO0MaAb TPEYroJIbHUKA, YIOJI MeX Ty BekTopami). CMeIIaHHOE IIPOU3BECHUE TPEX




BEKTOPOB — omnpeneneHne. CMemanHoe MPOU3BeCHUE BEKTOPOB, 3aJaHHBIX KOOPANHATAMU B OPTOHOPMHPOBAHHOM Oas3Hce.
CBoJiCTBa CMEIIAHHOTO NIPOU3BECHUS.

Paznen 3. AHanuTuuecKkast FeOMETpUsl.

IIpsiMoyrosibHast JeKapTOBa CHCTEMa KOOPAMHAT Ha IUIOCKOCTH U B mpocTpaHcTBe. OnopHasi TOYKa 1 HOPMaJIbHBII BEKTOp
1ockocTd. OCHOBHBIE BU/IbI YPaBHEHUH TNIOCKOCTH: YPaBHEHHE TUIOCKOCTH, MPOXOAIICH Yepe3 JaHHYI0 TOUYKY NEPIISHINKYISIPHO
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: 00IIHe, TapaMeTpHuYecKre, KAHOHMUECKUE YPaBHEHMS,
MPOXOJIAIICH Yepe3 JIBE TOYKH. YTOJ MEXIy NPSIMOH U IJIOCKOCThI0. ToUka nepecevyeHns npsiMor U TII0CKocTU. B3anmuoe
pacnojoxeHue npsAMon u riockocTy. [Ipsimas Ha miockocT. PaznudaHble BUIBI ypaBHEHHH MPsIMON Ha TITOCKOCTU. KpuBbie
BTOPOTO MOPAIKA (OKPYKHOCTb, JIUIUTIC, THIIEpOoa, mapadoia: X KAaHOHMYECKUE YPaBHEHUS U TIOCTPOCHUE.

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

[onstre QyHKIMH. 3aBUCHMBIC M HE3aBUCHMBIE IIepeMEHHbIE, 00IaCTh OIIpeAeIeHIS 1 MHOXKECTBO 3HaueHnH (yHKImn. Crioco0s
3aganus ¢yHkuun. I'padux QyHkmmuu. OCHOBHBIE CBOMCTBA (PYHKIIMH: MOHOTOHHOCTb, YeTHOCTb, IIEPUOJHIHOCTS,
orpanndeHHocTb. CrioxxHast pyHkuust. [Tonsitue okpectHoct Touku. IIpenen ¢pynkuuu B Touke. [Ipenen ¢pynkiun Ha
6eckoneuHOCTH. beckoHeuHO Mabie 1 GeckoHedHO Oombire GyHKIUH. TeopeMa o CBSI3H OECKOHEYHO MaJIbIX X OECKOHEYHO
Gonbuinx BennuuH. [IepBblii M BTOpOii 3aMeuarenbHble npesesbl. CpaBHeHHE OECKOHEUHO MajlbIX, JKBUBAICHTHbIE OECKOHEYHO
MaJible. OCHOBHBIE SKBUBAJICHTHOCTH. HelpepbIBHOCTD (DYHKIIMK B TOUKE M HA OTPE3Ke, CBOWCTBA HEIIPEPBIBHBIX (DYHKIIMIL.
Kiaccuguxarys Touek pa3psiBa QyHKIHH.

Paznen 5. luddepernnansaoe ucurcneHne GyHKIUH 0JHOH epeMEHHOMN.

[ToHsATHE TPOU3BOIHON QPYHKIIMK B TOUKE. | €OMETPHUECKHUI CMBICI MPOU3BOHOMN. Y paBHEHHS KacaTeIbHON U HOPMaIH K TpapuKy
¢ynxnonu. [pasmra HaxoxxaeHus npon3BogHoH. [Torsatre mnddepenmana Gyakiwm. [IponsBoxHas cioxHo# GyHKIHH. TeopeMb
Pomns, Jlarpamka, Komm. DxcTpeMyMsl GyHKINH, HEOOX0IMMOE ycioBue. [Ipu3Haky TOCTOSHCTBA, BO3PACTaHUS 1 yOBIBAHHS
¢ynkuun. JlocraToyHble MPU3HAKU CYILIECTBOBAHUS IKCTpeMyMa QYHKIMU. BBIYKIOCTh, BOTHYTOCTh Tpaduka pyHKiuu. Touku
neperuba. JloctaToyHbIe TPU3HAKHU BBITYKJIOCTH, BOTHYTOCTH rpaduka GyHKINU U TOUKH neperuda. [Tpasmno Jlomurains.
AcumnrTotsl rpaduka QyHKmud. Buner acumntor. O0muii miaH ucciaenoBanus QyHKIUN W TOCTPOSHUS e€ rpaduka

KommexcHsle uncna u [eicTBus Hag HUMU. M300paskeHrne KOMIIIEKCHBIX YHCENT Ha INIOCKOCTH. MOyllb M apryMeHT KOMILIEKCHOTO
grcna. Anredpandeckas 1 TpHrOHOMETpUYecKast (opMbl KoMIuieKkcHOro uncia. @opmyna Ditnepa. [TokasarensHas popma
KOMILIEKCHOT 0 uuciia. KopeHb U3 KOMIIEKCHBIX YHCEIL.

Paznen 6. HeonpeneneHHslii 1 onpeaeneHHbIH HHTETpal.

ITepBoOOpa3Hast GyHKIUS U HEONPEACICHHBIA HHTErpall. Teopema CyniecTBOBaHUS MepBooOpa3Hoii. CBOHCTBA HEONPEICIICHHOTO
uHTerpana. Tabnnia OCHOBHBIX HHTETpaoB. MeTo/ 3aMeHbI IepeMEHHON B HEOPEIeIEHHOM HHTeTpae. MeTo] HHTerpHPOBaHUS
0 4acTSAM B HEOINpeIeIeHHOM uHTerpaine. PanonansHele 1pobu. MHTErpupoBaHne MpoCcTEHIINX PAal[HOHANBHBIX APOoOeil.
Pa3nosxeHue panMoHaNbHOM APOOH Ha MpOCTEHIIHE.

3amayda 0 BRIYHCIICHUY IO KPUBOIHHEHHOH purypsl. OnpeneneHHbiii uaTerpai. Teopema cyniectBoBanus. OCHOBHBIE
CBOIicTBa onpezeneHHoro narerpana. @opmyna HetotoHa — JleliOHuIa. 3aMeHa TIepeMEHHOI B ONpe/IeICHHOM HHTeTpae.
MuTerpupoBaHue N0 4acTsIM B OllpeaesieHHOM uHTerpajie. HecobcTBeHHbIe HHTErpaibl ¢ OECKOHEUHBIMU NPEAeTIaMH.
HecoOcTBeHHBIC HHTETpAITBI OT Pa3phIBHOM (yHKIMH. [10manb miockoit GpUrypsl B IpsIMOYTOJIBHON JICKapTOBOI cHCTEMe
KOOpJAUHAT.

1 kypc, 2 cemecTp

Paznen 7. ®yHKIMM HECKOIBKUX IEPEMEHHBIX.

ITonstue QpyHkuum 1ByX nepeMeHHbIx. CrocoObl 3a1anus QyHKLIMHU IBYX EpEMEHHBIX, 001acTh ee onpeneneHus. OKpecTHOCTb
paanyca r roukd. [Ipenen ¢pyHkun 1Byx nepeMeHHbIX. YacTHbIE U IOJTHOE NIPUpPAILECHNs (QYHKIINH ABYX IIepeMEHHBIX. YacTHbIE
MPOX3BOHbIC (DYHKIUH IBYX MEPEMEHHBIX, IX T€OMETPUIECKIH cMbIc. YacTHbIE muddepeHIHas, ITOIHBIH And depeHIal
(yHKINH OBYX NEepeMeHHbIX. YacTHBIC TPOU3BOIHEIE BRICIIUX MOPSAAKOB. TeopeMa 0 HE3aBUCHMOCTH OT IOCTIE0BATEIbHOCTU
i depeHumpoBanus. KacaTenbHas I10CKOCTh 1 HOPMaJb K HOBEPXHOCTH. DKCTPEMYM (PyHKIUH JIBYX IIEPEMEHHBIX.
HeoOxomumble U JOCTaTOYHBIE YCIIOBHS CYIIIECTBOBAHHS SKCTPEMyMa.

Paznen 8. luddepenunanbupie ypaBHEHHUS.

[Monstre nudpdepenHunansHoro ypapHenus. [lopanok, pemenue quddepeHInanbHOro ypaBHeHUs. MIHTerpaibHbIe KPUBBIE.
Juddepennnanpupie ypaBHeHUs 1-T0 mopsiaka: oOmwmii Bu, 3ana4ya Komm, obIiee u 9acTHOE pelieHst, 00N 1 YaCTHBIH
uHTerpansl. JuddepeHmansHple ypaBHEHUS C pa3ieICHHBIMU U Pa3AeNISIOIIUMHUCS NTepeMeHHbIMU. JInHeHHbIe

i depeHnnaIbHbIe ypaBHeHus 1-ro nopsaaka. Anddepeniuansabie ypaBHEHHs BBICIINX HOPSIKOB, JOITyCKAIOIINE TIOHMKEHHIE
nopsaxka (3 suma). OOImye MOHATHS O IMHEHHBIX OHOPOIHBIX AU PEPCHIINATEHBIX YPAaBHEHHUAX BEICIINX ITOPSIKOB: ONpeeIeHue,
MOHSATHE O TMHEHHO He3aBUCUMBIX (QYHKIUX, (DyHIaMEHTaIbHAasl CHCTeMa pemeHui. TeopeMa o CTPYKType O0IIero pemeHns
JUHEHHOT0 0JHOpoAHOro AuddepeHnansHoro ypaBHeHus. BeiBo popmyn i 00I1Iero pereHus JMHEHHOr0 OJHOPOAHOTO

I depeHINaTBHOTO ypaBHEHUS 2-T0 nopsxa. JInHeiiHele HeoHOpOoAHbIE AuddepeHIanbHble ypaBHeHHs. Teopema o cTpyKType
00IIIeTo pelIeHns IMHEHHOTO HEOTHOPOIHOTO MU (hepeHINaIBHOTO ypaBHeHHs. JInHEeHHBIe HEOTHOPOAHBIE TU(depeHIHaTBHEIE
YPaBHEHUS € TIPABOH YaCThIO CIIEIIMAIBHOTO BUJA.

Paznen 9. Teopus BeposiTHOCTEH. BeposTHOCTH COOBITHIA.
OneMeHTH KOMOMHATOPUKH. Pa3TiuHbIe BUIBI COSTMHEHHN: IEPECTaHOBKH, pa3-MeIleHus, couetanus. [Ipeamer Teopun
BeposiTHOcTeld. Ucnbitanue. cxona ucnbiranus. Knaccudukanus coosituii. Ilonnas rpynmna codbituii. YacToTa nosiBIeHUs




cobbrTus. Knaccnueckoe onpenenenue BepostHocTu. CymMa, IPOM3BECHUE, PA3HOCTh COOBITHHA. Y CIIOBHAS BEPOSTHOCTb.

TeopeMsl clloXKeHUs] BEpOATHOCTEH U cleAcTBHA U3 HUX. TeopeMa yMHOXKEHHs BepoATHOCTell u ee ciencTsusa. Teopema o
BEPOSTHOCTH MOSBIEHHS XOTs OBI 0JJHOTO COOBITHS. TeopeMa o MoIHOM BepoATHOCTH coOBITHA. BeposTHOCTE THTIOTE3. DOpMYITHI
Baiteca. [ToBropenue ucnsrtanuit. @opmyna beprymmn. HanseposTHeiinee 4ncio HACTYIUIEHHH COOBITHS. ACHMITOTHYECKUE

(hopMyIBL.

Paznien 10. Teopus BepositHOCTEH. CitydaiiHble BETMYUHBI

CryualiHble BeIMUUHBI, MX BUABL. 3aKOH pacIpefeneHus CllydaifHol BernunHsl. Pan pacnpeneneHus. MHOTOYTroJIbHUK
pacnpenencHus. OyHKIUS pacHpeelieHrs BEPOSITHOCTEH CIy4ailHON BENUYMHBI, €€ CBOIMCTBA U rpaduK. BeposTHOCTE monagaHus
CITydaifHOM BETTMYMHBI Ha 3aJaHHBIN ydacToK. [MOTHOCTH pacnpenenenus BepositHocTeld. CBOMCTBA MIIOTHOCTH, HX
reoMeTpuyYecKas HHTepIpeTanus. MaremMaTinueckoe OXHIaHNe JUCKPETHOH U HETPEPBIBHOM CiTydaifHoi BenmyanH. CBOWCTBA
MaTeMaTHYeCKOro okuaanua. Moja u MeauaHa ciay4aiiHoil BenuuuHbl. /lucnepcus U cpeiHee KBaJIpaTHYeCKOe OTKIOHEHUE
JIMCKPETHON M HETIPEPhIBHOM cirydaiiHOW BennuuH. CBOMCTBA AUCIIEPCHH.

TeMbl IPAaKTUYECKUX 3aHATUI
1 kypc, 1 cemectp

Pazgen 1. Jluneiinas anrebpa

ITpakTudeckoe 3anarue 1. Marpunesl. Onepanuy HaJ MaTpHLAMH. (PEIICHHE 3a/1a4)

[IpakTiaeckoe 3ausTHe 2. OnpeaenuTeny KBaApaTHBIX MAaTPHI. Pemmenne cucteM THHEHHBIX anreOpandecKix ypaBHEHHI METOIOM
Kpawmepa. (pemenue 3angaq)

IMpakTudeckoe 3anaTHe 3. Pemenue cucteM NMHEHHBIX anreOpandeckux ypaBHeHuil metogoM ["aycca (pemenue 3aaau)

Pasmen 2. Bexropras anrebpa

IIpakTuyeckoe 3anarue 4. JInneiHble onepanuy HaJ BeKTopaMu. PaznoskeHune BekTopa mo 6asucy (pemeHue 3ajaaq)
I[Tpaxtiueckoe 3anstHe 5. CKalsIpHOE IPOU3BEICHUE BEKTOPOB (PEIICHHUE 3a/1a4)

IIpakTHyeckoe 3anatue 6. BekropHOe M cMeIaHHOE MMPON3BEACHNS BEKTOPOB (PEIICHHUE 3a/1a4)

Kontponsnas padora Nel mo Temam JIuneliHas 1 BeKTOpHas anredpa.

Pa3nen 3. AnanuTtuyeckas reoMeTpus

IIpaktiuaeckoe 3ausTue 7. [ImockocTs (penieHune 3anad)

IIpakTuyeckoe 3anarue 8. [Ipsimas B mpoctpancTse. [IpsiMas U MI0CKOCTH (perieHne 3aaay)
I[Npaxtiueckoe 3anstue 9. [IpsiMast Ha TIOCKOCTH. (peIIeHHE 3a1a4)

IIpakTryeckoe 3ansrue 10. OKpyKHOCTB, JUTUTIC. (pEIICHHE 3a1a9)

Ipaktiueckoe 3anstue 11. ['unepbomna, mapadomna (pemeHue 3agad)

Paznen 4. [lepemennas. [Ipenen. @yHkuus.

IIpakTuyeckoe 3ansrue 12. O6macth onpeneneHus: GyHkud. OCHOBHbIE CBOHCTBA (QyHKIMH. [loHsATHE Tpeaena HyHKIUH.
Packpeitue neonpenenenHocteit (0/0) u (6eckoHEUHOCTH/OECKOHEUHOCTD) MPH BEIYUCICHUHN MPEAEIOB PYHKINH (peleHne 3a1a4
IMpaktnueckoe 3ansatue 13. [lepBblit 3aMevaTenbHbIN npeaen. [Ipeaen moka3aTeabHO — CTENeHHOM (QyHKIK. BTropoi
3aMeuaTeNbHBIHN Mpeen. (perieHne 3a1aq)

IIpaktiueckoe 3anstue 14.CpaBHeHNE OECKOHEYHO MaJbIX BEIHYMH. DKBUBAJICHTHBIE OecKOHEUHO Mainble. MccnenoBanue GpyHKIMu
Ha HENPEPHIBHOCTH (pelIeHue 3a/1a4)

KonTpomnpHas padora Ne2 1o TeMaM AHaTUTHYECKast TeOMETPHS, Ipeaes (QyHKINH.

Pazgen 5. Iuddepenunansnoe ucuucnenne GyHKIMA 0JHON epeMeHHON

[MpakTryeckoe 3ansarue 15. [uddepeHurporanue sneMeHTapHBIX GYHKIUI (pelIeHne 3a1aq)

Ipakrimaeckoe 3anstue 16. Anddepennuan pyaxunn. [Ipon3BoaHEIE BRICIINX MOPSIKOB. (peIICHNE 3a1at)

IIpaktiueckoe 3anstue 17. [IpaBuno Jlonurans. MccnenoBanue GyHKINU HAa MOHOTOHHOCTB M 3KCTPEMYMBI, BBIITYKIOCTb rpaduKa,
TOYKH reperuda (pemieHue 3aaaq)

[Mpaktrueckoe 3anstue 18. AcumntoThl rpaduka yakuuu. [ToHoe uccnaenoBanue QyHKINU U IOCTpoeHUE e Tpaduka (perreHue
3a/1a4)

IIpakTuyeckoe 3anarue 19. KommiekcHble yncia u AeWCTBHUS HAJ HUMHU (pelieHue 3a1aq)

Paznen 6. HeonpenenenHnslii 1 onpeaeneHHbIA HHTETpaJl.

Ipaktiueckoe 3anstue 20. HemocpencTBeHHOE HHTETPHPOBaHUE. (PEILICHUE 3a1a)

IMpakTuyeckoe 3anatue 21. IHTerpupoBaHue METOAOM 3aMEHBI TIEpEMEHHON (pelIeHue 3a1a4)

IMpakTryeckoe 3ansaTue 22. IHTErpupoBaHue 10 9acTsIM (perIeHue 3a1a9)

IIpaktiueckoe 3anstue 23. MHTErprpoBaHe pariMoOHANBHBIX ApoOeil. (pemenue 3anaq)

IIpakTuyeckoe 3anarue 24. [lpumenenue hopmynsl HetoTona- JleOHMIA U BEIYUCICHUS ONIPEaeIEHHOT0 HHTerpaia. OCHOBHbBIE
METO/IbI OIPENIENIEHHOTO HHTETPUPOBaHHSI.

[Mpaktrdeckoe 3ansitue 25. HecoOcTBeHHBIE HHTETPANBI. McciieoBaHre Ha CXOAUMOCTD (pElIeHHe 3a1a)

IIpaktHueckoe 3ausTHE 26. BRraucnenue miomanei B psIMOYroJIbHBIX KOOPANHATAX (pEIIeHHe 3a1a4)

1 kypc, 2 cemectp

Paznien 7. @yHKIIMK HECKOJIBKMX IIEPEMEHHBIX




IIpaktiueckoe 3austue 1. O6nacTs onpeneneHus GyHKIHH 2-X IEPEMEHHBIX (peLIeHne 3a1a9)

I[Tpaxtrueckoe 3aHstHe 2. YacTHBIC MPON3BOAHbIC, YACTHBIC U MOJIHBIA AUddepeHans QyHKINE HECKOIBKUX IEPEMEHHBIX
(peurenue 3anaq)

IpakTtiueckoe 3austue 3. [Ipon3BOAHBIE BEICIIMX HOPAIKOB (PYHKIINH HECKOIBKHUX MEPEMEHHBIX (peIICHHe 3a1a)
IIpakTuyeckoe 3anarue 4. VccnenoBanue GyHKIMU ABYX NIEPEMEHHBIX Ha SKCTPEMYM (pelieHue 3a1a4)

Konrponbhas pabora Nel o reme OyHKIIMN HECKOJIBKUX ITEPEMEHHBIX

Paznen 8. lucpepennmanbubie ypaBHEHUS

I[Tpaxtiueckoe 3anstie 5. Perenne anddepeHnuanbHbIX ypaBHSHUH C pa3Ae/ICHHBIMU U Pa3JeisIOIUMUCS IEPeMEHHBIMU
(peurenue 3anaq)

IIpakTiueckoe 3ausTHe 6. Pemenne muHEHHBIX quddepeHnnaTbHEIX ypaBHEHUH NepBOTo MOpsaKa (pemeHne 3a1ad)

IIpakTuyeckoe 3anstue 7. PerieHne ypaBHEeHHH, TOMYCKAIOLUINX MMOHIKEHNE TTOPAIKa (peleHne 3a1a)

I[paxtiueckoe 3aHstie 8. PelieHne TMHEHHBIX OHOPOHBIX YPAaBHEHHH C IIOCTOSIHHBIMU KO3 QHUIMEeHTaMU (pELICHHE 3a/1a1)
[IpakTtiaeckoe 3ausTue 9-10. Perenne TMHEHHBIX HEOTHOPOIHBIX YPaBHEHHUH C MTOCTOSHHBIME K03((GHINEHTaMI B IIPaBOH 9acThIO
CHeNHaNTbHOTO BUa (peleHue 3aaaq)

KontponbHas padota Ne2 mo teme uddepeHnnanbabie ypaBHEHUSA

Paznen 9 Teopus BeposiTHOCTEH. BeposiTHOCTH COOBITHT.

IIpakTuyeckoe 3anstue 11. DneMeHTb KOMOMHATOPUKU: IEPECTAHOBKH, pa3MeEIIEHUs, COUeTaHUsI(peleHne 3a1a)
[IpakTuueckoe 3anstue 12. Knaccuueckoe onpeieneHne BEpOsSTHOCTH (pellieHHe 3a1a4)

IIpakTiaeckoe 3ausTue 13. Anredpa codbrtnii. TeopeMsl 0 BEpOSTHOCTH CyMMBI M IPOX3BeieHHs coObITHiA. Teopema o
BEPOSTHOCTHU TOSBICHUS XOTS ObI OTHOTO COOBITHSA (pelieHue 3a/aq)

[IpakTuueckoe 3anstue 14. Gopmyna nosnHoi BepositHocTr. Popmynsl balieca. (pemeHue 3aay4)

[Mpaktaeckoe 3anstue 12. @opmyna bepuymnn. AcumnroTraeckue GopMyItsl (pelieHue 3a1a4)

Pazgen 10. Teopus BepositHOCTeH. Ciy4aiiHble BETUUYHHBL.

ITpaxtiueckoe 3anstie 13. JluckperHas cirydaiiHas BEIMYUHA: P pacrpeieNeHus, QyHKIUs pacipeienenus (pereHune 3a1aq)
[IpakTtiuaeckoe 3ausTie 14. UncaoBble XapaKTEPHUCTUKH AUCKPETHBIX CITyIalfHBIX BEIHIHH(pEIICHNE 3a/1a9)

IIpaktiueckoe 3anstue 15. HempepsiBHas cirydaifHas BeIUYHUHA: IUIOTHOCTD paclpeeneHus, GyHKIUS pacupeneseHus (perieHne
3a/1a4)

ITpakTuueckoe 3ansaTue 16. UncnoBble XapakTEpPUCTUKHM HENPEPHIBHBIX CIIy4aliHbIX BEIMYMH (peleHHE 3a1ay)

6. POHJ OIIEHOYHBIX CPEJCTB

6.1. [TepeyeHb BU/I0OB OLIEHOYHBIX CPEICTB

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

6.2. Tembl NMCBMEHHBIX PadoT

KoHTpobHEIE paboTHI 110 TEMaM:

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

2. Ananutndeckas reomerpus, npenen ¢pyakuun (1 cemectp).
3. OyHKINUK HECKOJIBKHUX TIEPEMEHHBIX (2 ceMecTp).

4. Inddepennmansasie ypaBHEHUS (2 ceMecTp).

6.3. KoHTpoJIbHBIE BOIIPOCHI U 3aJaHUS

BOTIIPOCBI K DK3AMEHY B 1 cemectpe

Paznen 1. JIuneiinas anre6pa.

1. Marpursl. [leficTBUs Ha/l MaTpUIaMHu (CJI0KEHHE, BEIYUTaHNE, YMHOKCHHE MaTPHIIBI Ha YUCIIO, TPOU3BEACHIE MATPHII).

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

3. CBoiicTBa onpeaeauTeneH.

4. O6uiye cBeaeHHs O CHCTEMax JIMHEHHBIX anreOpandeckux ypaBHeHHH. CHCTEMBI N ypaBHEHHUH ¢ N HEU3BECTHBHIMU. Perienne
cucteMbl. CUCTEMBI COBMECTHBIE M HECOBMECTHBIE, COBMECTHBIE OIIPE/ICIICHHbIE U HEONPEIEIICHHBIE.

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

6. CucteMbl m ypaBHEHHH ¢ N HEM3BECTHBIMU. PaBHOCHIIBHBIE CHCTEMBI. DlIeMEHTapHbIEe TPE0OPa30BaHMsI CHCTEM JIMHEHHBIX
anreOpandyeckux ypaBHeHHH. Teopema o mmepeBojie CHCTEMBI B PaBHOCIIIBHYIO €1 CHCTEMY.

7. Permenne cucteM IMHEHHBIX areOpandecKux ypaBHEHHI MeTonoM [aycca.

Pa3nen 2. BekropHast anreopa.

8. OCHOBHBIC TIOHSATHS U OTIPE/IeNICHHsI BEKTOPHOH anreOps! (BEKTOp, KOJUTHHEAPHBIE, KOMIIAHAPHBIE BEKTOPHI, MOJIYJIb BEKTOPA,
paBHbIE BEKTOPHI, €IUHUYHBIH, HYJIEBOW BEKTOPHI).

9. bazuc Ha IIOCKOCTH U B IIPOCTPAHCTBE. TeopeMbl 0 pa3sioKeHUH BEKTOpa Mo Oasucy.

10. KoopauHaThl BEKTOpa B 1aHHOM Oasuce (onpenenenue). OpTOHOPMUPOBaHHKIH 0a3uc. HaxoxIeHre KoopIuHaT BEKTOpa Mo
W3BECTHBIM KOOPAWHATAM €ro Hadaia ¥ KOHIIA.

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

12. CkansipHoe IpOU3BeIeHNE BEKTOPOB, CBOMCTBA CKAJISIPHOTO MPOU3BEIEHHUS.




13. [IpuMeHeHne CKASIPHOTO MPOU3BEAEHHS K PEIICHNIO 3a7a4d (MOylb BEKTOPa, AJMHA OTPE3Ka, YroJl MeXKAy BEKTOPaMH, YCIOBUE
OpPTOTOHAJILHOCTH BEKTOPOB, MPOCKIIUS BEKTOPA HA BEKTOP).

14. BekTopHOE TIPOHU3BENICHHE JABYX BEKTOPOB, CBOHCTBA BEKTOPHOTO MMPOU3BEICHUS.

15. [IpuMeHeHne BEKTOPHOTO MPOU3BEACHHSI K PEIICHHIO 3a/a4 (TUIOIAAH NapaieorpaMmma, TpeyroJbHUKA, Yrol MEXIY
BEKTOPaMH).

16. CMenraHHOE NMPOU3BEACHHUE TPEX BEKTOPOB — orpenesieHne. CMenaHHoe MPOU3BEICHHE BEKTOPOB, 3aJJaHHBIX KOOPIMHATAMH B
OPTOHOPMHPOBAHHOM Oas3mce.

17. CBoiicTBa CMELIAHHOTO MPOU3BEICHHS.

Pasnen 3. AnanuTtuyeckas reoMeTpus

18. IIpsiMoyroypHast JeKapTOBa CUCTEMA KOOPAUHAT Ha INIOCKOCTH U B IPOCTPAHCTBE.

19. OnopHas Touka 1 HOPMaIbHBIH BEKTOP IJIOCKOCTH. Y paBHEHHE MIOCKOCTH, IPOXOISIIEH uepe3 JaHHYI0 TOUKY
HEPIeHANKYISIPHO TaHHOMY BekTopy. OOliee ypaBHEHHUE IIIIOCKOCTH.

20. YpaBHEHHE INIOCKOCTH, IPOXOASIIEH Yepe3 TpH TOUKH. Y paBHEHHE INIOCKOCTH «B OTPE3Kax» Ha KOOPANHAT-HBIX OCSX.
21. OnopHas TOYKa ¥ HAIIPABIIAIOMKI BEKTOp NpsiMoit. O6mIue, mapaMeTpudecKre, KAHOHUUECKHUE YPaBHEHUS MIPSIMON B
npoctpancTBe. KaHoHMUECKHe ypaBHEHUS IPAMON B IPOCTPAHCTBE, IPOXOIAIIEH Yepe3 ABE TOUKH.

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

23. Ilpsimas Ha MIOCKOCTH. PasnuyHble BUABI ypaBHEHUs IPSIMOM Ha IIIOCKOCTH.

24. OxkpyxHOCTh. KaHOHHYECKHEe ypaBHEHUS! OKPY)KHOCTH U €€ MOCTPOSHHUE.

25. Onnunc. KanoHnyeckye ypaBHEHHUs 3JUTUIICA U €T0 MTOCTPOEHHE.

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

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

Paznen 4. Ilepemennas. [Ipenen. dynkuus.

28. INonstue pyHKIMHU. 3aBUCHMBIE U HE3aBUCUMBIE IIEPEMEHHBIC, 00JIaCTh OIPEICNICHNS 1 MHOXKECTBO 3HAYCHUH (DYHKIIHH.
Crnioco0b1 3ananus GyHkuu. I'paduk GyHKINH.

29. OcHOBHBIE CBOWCTBA ()YHKIIMN: MOHOTOHHOCTb, Y€THOCTh, IEPUOANYHOCTh, OTPAHUYEHHOCTb.

30. CnoxxHas GyHKIHS.

31. INonstue oxpectHOCTH TOUKH. [Ipenen GpyHKIUN B TOUKE.

32. Ipenen GhyHKIMH HAa OECKOHESYHOCTH.

33. BeckoHeuHO MalTbie M OeckoHedHO Oombiive Gy, Teopema o cBI3u OECKOHEYHO MAIIBIX X OECKOHEYHO OOJIBIINX BEITHYHH.
34. IlepBblil U BTOPOH 3aMe4aTelIbHbIC IPEAEIIBL.

35. DxBUBaJIeHTHBIE OECKOHEYHO MaJjble BeTMYMHbI. OCHOBHBIE SKBUBATIEHTHOCTH.

36. HenpepeiBHOCTB (DyHKIIMHM B TOUKE U Ha oTpe3ke. Knaccudukanus Touek paspsiBa. CBOWCTBA HENIPEPBIBHBIX (YHKIIUI.

Paznen 5. luddepernnansaoe ucurcneHne GyHKIUH 0JHOH epeMEHHOMN.

37. IloHsaTHe MPOU3BOTHON (YHKIIMH B TOUKE.

38. 'eoMeTpHYIECKUH CMBICI IPOU3BOTHOM. Y paBHEHHUS KacaTeNbHON W HOpMaJH K TpaduKy QyHKIIHH.

39. IIpon3BoAHBIE BBICIIUX MOPSAKOB.

40. ITonstue nuddepenimana GyHKIUH.

41. DKCTpeMyMbI (PYHKIIHH.

42. IIpn3HaKy MOCTOSIHCTBA, BO3PACTaHUS W YOBIBAaHHS (YHKIIHH.

43. locTaTouHBIC IPU3HAKH CYIIECTBOBAHUS IKCTpeMyMa (DYHKIUH.

44. BoInyki10cTh, BOTHYTOCTh Ipaduka GpyHkuuu. Touku neperuoa.

45. loctaTouHBIC IPU3HAKH BBITYKJIOCTH, BOTHYTOCTH Tpaduka QyHKIIMN B TOYKH ITepernoa.

46. IlpaBusno Jlonurans.

47. AcumnToTsl rpaduka GyHKIMH. Buabl acHMITOT.

48. OO mIaH uccieaoBanus GYHKIMU U TOCTPOeHHS e€ rpaduka.

49. KoMIuteKCcHbIE 9ucia: ONpeaeeHne, IeHCTBUTeNbHAS 1 MHNMAas 9aCTH KOMIIEKCHOTO 9HCiIa, MHIMAs €MHUIA, PaBHBIC,
COMPs)KEHHbIE KOMIUICKCHBIE YHUCTA.

50. Je#icTBus HaJ KOMIUIEKCHBIMU uncIaMu. M306paskeHne KOMIIIEKCHBIX YUCEN.

51. TpuroHomeTpudecKas U IokazaTeJbHas GOpMBI 3aITHCH KOMITIEKCHBIX YHCEIL.

52. YMHOXEHHE U AeleHHe KOMIUICKCHBIX YHCell B TPUrOHOMeTprdeckoi dpopme. Dopmyna Myaspa. 3Bnedenne aprudMeTnaeckux
KOpHEH M3 KOMILJIEKCHBIX YHCEl.

Paznien 6. Heonpenenenuslii u onpeaeneHHbIN HHTETPAI

53. IlepBoobpa3Has QyHKIMS U HeOoNpeaeeHHBII nHTerpai. TeopeMa cyliecTBOBaHHS IIEPBOOOPA3HOM.
54. CpoiicTBa HEONPEIENCHHOTO HHTErpaa.

55. Meroa 3aMeHbI IepeMEHHON B HEOIIPEICIICHHOM HHTErpasle.

56. MeTon UHTErpUPOBAHUS 110 YACTAM B HEONPEIEICHHOM HHTETpalle.

57. Paunonanbuble qpoOu. HTerpupoBaHue NpoCcTEHINX palliOHAIBHBIX Jpo0eii.

58. Pa3noxeHre paMoHANIBHON APOOH HA MPOCTCHIITHE

59. 3amada o BEIYHCICHNH TUIOMAAN KPUBONIHHEHHOI (hurypsl. OnpeneneHHbIH HHTeTpas. Teopema cyie-CTBOBaHHS.
60. OcHOBHBIE CBOICTBA OMPEEICHHOI0 HHTErpaa.

61. ®opmyna Herorona — Jleitbauna.

62. 3aMeHa TIepeMEeHHOM B ONpeAeICHHOM HHTETpale.

63. HTerpupoBaHue 0 4acTsIM B OIIPEACIIEHHOM HHTErpase.

64. HecoOCcTBeHHBIE MHTETPAJIBI C OECKOHEUHBIMU MpeIeNaMu.




65. HecoOCTBEHHBIE HHTETPAITBI OT PA3PHIBHOM (DYHKIIUH.
66. [nontanp miockoi GpUrypsl B IPSIMOYTroIbHOH AE€KapTOBOH CUCTEME KOOPAUHAT.

BOITPOCBI K 5K3AMEHY Bo 2 cemecTpe

Paznen 7. @yHKIIMU HECKOJIBKUX NIEPEMEHHBIX.

1. IToraTre GyHKIUH ABYX mepeMeHHBIX. CIOCOOb! 3amaHus (GYHKINH IBYX EPEMEHHBIX, 00JIaCTh €€ OIpeIeIICHHUS.

2. HYacTHbIE ¥ MONHOE NPHPALICHUS QYHKINHU JBYX EPEMEHHBIX.

3. YactHble Tpou3BO/IHbIC (DYHKIMHU JIBYX EPEMECHHBIX.

4. INomusiit quddepernnan GyHKIMA IBYX IepEeMEHHBIX, YacTHBIE U GepeHITNATEL.

5. KacarenpHast IIOCKOCTh U HOPMaJlb K IOBEPXHOCTH.

6. HacTHble TPOU3BOHBIE BBICIIMX MOPAIKOB. Teopema 0 He3aBUCUMOCTHU OT MOC/IEA0BAaTENbHOCTH AU (hepeHIINPOBaHHUS.
7. DxcTpeMyM (QyHKINH ABYX IepeMeHHbIX. HeoOX0anMble 1 10CTaTOUHbIE YCIIOBHUS CYIIECTBOBAHUS SKCTPEMYMA.

Paznen 8. lucepennmanbubie ypaBHEHUS

8. INonsarue mudpepenHunansHoro ypapuenus. [lopsanok, pemenue quddepeHunanbHOro ypaBHeHUs. MIHTerpaibHble KpUBBIC.

9. InddhepeHnmanbHble ypaBHEHUS 1-ro mopsiaka: oOmuit Buj, 3anada Komm, o0iee 1 9acTHOE pemieHus, OOIMA U YaCTHBIH
HHTETPAbL.

10. Iuddepenumansupie ypaBHEHUS C pa3AeICHHBIMU U PA3IEIAIONMMHUCS TIEPEMEHHBIMU.

11. JIuneiinpie muddepeHranbabie ypaBHEHHS |-T0 mopsKa.

12. InddepennuanbHble ypaBHEHUS BBICIINX ITOPSAAKOB, JOITYCKAIOHE TIOHKEHAE TOpsAKT.

21. OOmue NOHATHSA O JHHEIHBIX OJHOPOIHBIX TU((EpEeHIIHANBHBIX YPAaBHEHHUAX BBICIINX MOPSIKOB (OMpeeNieHue, TOHITHE O
JMHEHHO HE3aBUCHMBIX (DYHKIHMSAX, GPyHAAMEHTAJIbHAS cHcTeMa pemenuid). Teopema o CTpyKType 001Iero pemeHus JIMHEHHOTo
OJTHOPOJTHOTO muddepeHnInaTBEHOTO YpaBHESHHS.

22. BeiBog hopmyn st 001Iero penieHus IMHEHHOTO OMHOPOAHOTO M depeHnnanTb-HOro ypaBHEHHS 2-T0 HOPAIKa.

23. JluneiiHble HEOIHOPOAHBIE TU(depeHuransuble ypaBHeHus. Onpenenenue. Teopema o cTpyKType 00IIero pereHus JMHEHHOro
HEOJJHOPOIHOTO HU((HEPEHIIMAIBHOTO YPaBHEHHSL.

24. JInnetitnple HeomHOPOAHBIE MU ((hepeHINATBHBIC YPaBHEHHS C IPABOi YaCTHIO CIIEIHANBGHOTO BUAa (3 cirydas).

Paznen 9. DnemenTsl TeOpuK BeposiTHOCTEH. CitydaifHbIe COOBITHS.

25. DnemMeHTHI KOMOMHAaTOpUKH. Paznmynbie Bubl coennHennii [lepectanoBkr. Pasmerienus. Codetanusi.
26. Ilpenmer Teopun BeposiTHocTed. Vcnbrtanne. Mcxon nctieitanns. Knaccngukanus coosrtuii. [TonHast rpymma coOBITHIA.
27. Yacrora nosiBneHust coopitusi. Kimaccuueckoe ornpenesneHne BEpOsITHOCTH.

28. CymMa, Mpou3Be/ICHUE, PA3HOCTh COOBITHIA.

29. YcnoBHas BEPOSITHOCTb.

30. TeopeMsI CIIOXKEHUS] BEPOATHOCTEH! U CIEJCTBHS U3 HUX.

31. Teopema yMHOKEHUS BEPOSTHOCTEN U €€ CICACTBUS.

32. Teopema 0 BEpOSITHOCTH MOSBIICHHSI XOTS ObI OJTHOTO COOBITHSI.

33. Teopema 0 MOJTHOI BEPOSATHOCTH COOBITHS.

34. BepostHocTh runotes. @opmyssl baiieca.

35. TloBropenue ucnpiTanuii. @opmyna bepaymm. HausepostHeiiee 41cao HACTYIUICHUA COOBITHSL.

36. Acumnroriueckue Gpopmynsl. Popmyna ITyaccona.

37. JloxansHas Teopema Myaspa — Jlammaca.

38. UnterpansHas Teopema Jlamnaca.

Paznen 10. Dnements! Teopuu BeposTHOCTEH. CiiydaliHble BEIMUUHBIL.

39. Cnyuaiinble BETUUMHBI, UX BUABL. 3aKOH pacrlpesieneHus ciaydailHoil BeauuuHbl. Pag pacnpeaenenus. MHOTOYrOJIbHUK
pacnpeseneHus.

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

41. BeposITHOCTH HOMAJaHUs CITy4aifHOM BEMTMUUHBI Ha 33JaHHBIA yuyacToK. TeopeMa 0 BepOSATHOCTU OT/EIBHO B3ATOTO 3HAYCHHS
HETPEPBHIBHOW CITy4aiiHOUM BEIMYMHEI.

42. IInoTHOCTH pacnpeiesneHus BeposiTHocTel. CBOMCTBA INIOTHOCTH, UX F€OMETpUYECKasi HHTEPIPETALIUS.

43. MaremaTu4eckoe 0’KUAaHUE JUCKPETHOMN U HENIPEPBIBHOMU CllydaiiHOU BenuuuH. CBOMCTBAa MaTEMATUYECKOTO OXKUAAHUS.

44. Mopa 1 MeiMaHa ClIy4yaiHOM BEeIHYIHHBL.

45. lucnepcus U cpeiHee KBaApaTHIeCKOe OTKIIOHEHNE TUCKPETHON U HENPEPBIBHOM cilydaiiHoi BenuunH. CBOMCTBa AUCTIEPCUHL.

[IpumMepHbIe 3aJaHus A7 IPOBEACHUS TEKYIIETO KOHTPOJIS U MPOMEXKYTOUHOH aTTeCTAalli HAXOIATCsI Ha yueOHOM mopTaie
CI'YBT B kypce MATEMATUKA.

6.4. MeToqu4yeckne MaTePUAJIbI, ONIPEIeIAIONINE MPOIEeAYPhI OLIEHHBAHMS

DK3aMeH 10 AUCLUILIMHE B 1 1 2 ceMecTpax CONEP>KUT TEOPETUUECKYIO YaCTh, HAIPaBICHHYIO HA OLEHKY 3HaHUI U NPAKTHYECKYIO
4acTh, HAIIPABICHHYIO HA OIICHKY YMEHHI W HaBBIKOB, XapaKTePH3YIOMNX (OPMUPOBAHHE YKa3aHHBIX KOMITCTCHITHH.
Teoperndeckast 9acTh 3K3aMeHa M0 JUCIUILIMHE IIPEACTABIsIeT cO00I KOMIIIEKC BOIPOCOB HAa YCBOGHHE IPOHAEHHOTO MaTepraIa —
TIOHSATHSI, OTIPEJICIIEHUs], CBOUCTBA, TEOPEMBI.

B pamKkax TeopeTHdeckoil 9acTi 00yJaromuiics I KaXI0To BoIpoca GopMyIHpYeT PaBUIIBHBIE, C €r0 TOYKH 3PEHHS, OTBETHI.
3amaHue CUNTACTCS BHIITOJHEHHBIM B TOM CIIydae, €CIH JaHbI BEpHBIE OTBETHI Ha BOIIPOCHL. B IpoTHBHOM citydae 3amaHue
CUHTAETCSl HE BHIMOJHEHHBIM.

[IpakTrueckas 4acTh SK3aMeHa M0 JUCLUIUIMHE MIPEACTABIISIET 3a1a4H, HallPaBJICHHbIC Ha BBISIBICHHE BO3MOKHOCTU MPAKTHYECKOTO




HNPUMEHEHUS! KOHKPETHOT'O TEOPETHUECKOTo paszena.
OK3aMeH BBICTABIISIETCS C YUETOM PE3y/IbTaTOB BBIIIOIHEHUS TEOPETHUECKOM U IPAKTHUECKOM YacTell B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMH.
Kpurepuu ouenupanus:
"HEY/IOBJIETBOPUTENIBLHO" - 00YJaIOIIMHCS MOKa3bIBaeT caa0blii ypOBEHb TEOpETHUECKHX 3HAHUN. HeyBepeHHO U JOrn4ecKu
HEMoCJIe0BaTeNIbHO H3araeT MaTeprall. HempaBunbHO 0TBe4aeT Ha JOMOJIHUTENBHBIE BOIIPOCH MM 3aTPYAHSAETCS C OTBETOM Ha
HIX. He nmMmeeT geTkoro npencrasieHns 00 M3ydaeMoM MaTepHaie, JOIycKaeT Irpyosle omuoku. JleMOHCTprupyeT YacTHIHEIE,
(hparMeHTapHBIC, OYEHb IOBEPXHOCTHBIE YMEHHS, IOMycKas Ipyoble omHOKH. JleMOHCTpUpyeT HU3KUH YPOBCHD BIIaICHUS
MaTepHalloM, JI0ITycKas rpyoblie omuOKy. PACKpBUT coepkaHie TeOpeTHUECKON M IPaKTHYECKOH yacTel Ouiera MeHee, 4eM Ha

59%.

"V noBIETBOPUTENBHO" - 00yJaromuiics MOKa3bIBaeT 3HAHIE OCHOBHOTO JICKI[IOHHOTO ¥ IPaKTUYIEeCKOro MaTepuana. B orsere He
BCer/la MPUCYTCTBYET JOTuKa U3noxkeHus. OOyJaromuiics UCIIBITHIBACT 3aTPYAHEHUS IPH PEIIeHUU IPAKTHUECKUX MTPUMEPOB.
[Toka3biBaeT pparMeHTapHBIC, JaCTUUHbIE 3HAHUS. [JleMOHCTpHUpYyeT yMeHus 6e3 TpyObIx ommnbok. He orpaboTaHb! HaBBIKK 1
TPUEMBI CAMOCTOSATEIBHON paboThl. PACKPBLT coepxkaHe TEOPETHIECKOH 1 IIPaKTHIeCcKoi dacTer Omrera Ha 60%-74%);
"Xoporo" - o6yJaromuiics IOKa3bIBaeT JOCTATOYHBIA YPOBECHb TEOPETUUECKHUX U MPAKTUUECKUX 3HAHMH, CBOOOIHO ONepupyeT
OCHOBHBIMHU TOHATHSIMU. YMEET aHAIU3UPOBATh, HO JIOMYCKAET HEKOTOPbIE MOrpemHocTH. OTBET MOCTPOEH JIOTHYHO, MaTepHal
U3J1araeTcs rpaMoTHO. JIeMOHCTpUpYeT 3HaHUS B 6a30BOM (CTaHAAPTHOM) 00BEME, CIIOCOOEH pelaTh THIIOBBIC 3a/1a4H.
JleMoHCTpHpYeT yMeHHUS Ha 0a30BOM (CTaHAAPTHOM) ypoBHE. Biiaseet 6a30BEIMI HaBBIKAMHU M IIPHEMaMH TI0J KOHTPOJIEM HIIH
PYKOBOICTBOM. Packpbl cofieprkaHue TeOPETHUECKOH U MpaKkTHUecKoil yacTeit 6unera Ha 75%-84%.
"O1nn4HO"- 00yHaIOIHMHCS TTOKA3bIBAET HE TOJILKO BEICOKHH YPOBEHb TEOPETHUECKMX 3HAHUM 110 U3y4aeMOW JMCHMILIIHE, HO U
BUIUT MEKIUCIUILTIHAPHBIC CBSI3H; yMEeT aHAM3UPOBATh IPAKTHUECKHE CUTYali. OTBET IIOCTPOEH JIOTHIHO. MaTepuain
U3JIaraeTcs YeTKO, ICHO, apTyMEHTHPOBAaHHO. Y MECTHO HCIIOJNIb3yeT HH(OPMAIIHOHHBIN 1 MILTIOCTPATUBHBIA MaTepHall.
JleMOHCTpHUpPYeT BBICOKHIT ypOBEHb 3HAHUIT; CIIOCOOEH K CaMOCTOSITEIbHOMY aHAIN3Y U IPUMEHEHHIO MTOTy4EHHBIX 3HAHHH.
JleMOHCTpHpPYeT YMEHHS BEICOKOTO YPOBHS; CIIOCOOCH pa3padoTaTb CaMOCTOSTEIBHBIHN ITOX0/] K PEIICHHUIO TIOCTABICHHON 3a/1auH.
Brnaneer HaBBIKaMM M IpHEMaMH Ha BBICOKOM YPOBHE, CIIOCOOCH aTh COOCTBEHHYIO OILICHKY H3y4aeMOoro MaTeprana. Packpsun
cojiepkaHue TeOpeTHIecKON 1 MpakTUdeckoi uactei 6unera Ha 85%-100%.

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

7.1 Pexomenayemasi JinTepatypa

7.1.1. OcHoBHasi IUTEpPaTYpa

ABTOpBI, COCTaBUTECIIN

3arnaBue

UsnarTenscTBO, O

JI1.1 |Harancon U. I1. Kpatkuit kypc BhICIIEH MaTeMaTuKu Mocksa: JIans, 2009
JI1.2 | TyranOaeB A. A., Teopust BepoSITHOCTEH U MaTeMaTu4yecKas CTaTUCTHKA Mocksa: Jlans, 2011
Kpymun B. T
JI1.3 | IIuckynoB Hukomnait JuddepernmanbHoe M HHTETPATBHOE HCUHCIICHUS: yae0. mocoone Mocksa: Mnrerpain-
CemeHOBUY JUISl CTYJICHTOB By30B IIpecc, 2001
7.1.2. lonoJHHUTEeIbHAS TUTEPATypa
ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBO, TOA
JI2.1 |I'mypman Bnagumup PykoBoACTBO K pelIEHHUIO 3aa4 110 TEOPHH BEPOSITHOCTEN U Mocksa: Beici.
EdumoBnu MaTeMaTHYECKOW CTaTUCTUKE: yuel. mocodue oOpazoBanue, 2008
JI2.2 | Munopckuii Bacunuii | COopHMK 3a1a4 1O BBICIIEH MaTeMaTuke: yued. mocooue Mocksa: U31-Bo ®us.-
TTaBnoBuy Mmar. Jut., 2006
JI2.3 | JIuneBuu Ombra MaremaTuka: yaeOHOe mocodne Hosocubupck: CI'YBT,
UropesHa, [llepbakosa 2017
I'anuna
Brnapumuposna
7.1.3. Meroauueckue pa3padoTku
ABTOpBI, COCTABUTEIH 3arnaBue HznarenscTBoO, rof
JI3.1 | droxosa C. U., MeTtonuveckue yKka3aHus ¥ 3a/1aHUs 10 BBICIIEH MaTeMaTHKE K Hosocubupck: HU'ABT,
Enunosa E. C., TUIIOBOMY pacyeTy 1o TeMe "OyHKIUU MHOTUX NEPEMEHHBIX " 1997
[Mabanuua B. U.
JI3.2 [EnmunoBa E. C., Metoauueckue yka3aHus U 33[aHUA 110 BBICILIEH MaTeMaTUKE K Hosocubupck: HI'ABT,
[[Ta6anuna B. U. TUnoBoMy pacuéry "uddepeHunansHoe HCUUCIeHHE HYHKIHH 1997
OJ/IHOM mepeMeHHON"
JI3.3 |TI'aBpuioBa AneBTuHa | AHanuTHYeCKas FEOMETPUS: METOA. YKa3. U 3aJjaHus 110 BbICILIEH Hosocubupck: HI'ABT,

MuxaiinoBHa,
Illep6akoBa ["amuHa
BnagumuposHa

MaTeMaTHKe [J1s cTyAeHToB | Kypca od. popMbl 00ydeHUs Bcex
criert. |

2009

7.3 IlepeyeHb MPOrpaMMHOIO odecneyeHust

Oneparmonnas cuctema Windows
I[MakeT npuUKIaAHOTO IporpaMmmHoro obecreuenust Microsoft Office




8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JISA)

Haznauenwue Ob6opynoBanue
YuebHas ayJAUTOpHs quis | AynutopHas nocka; Komrurekt ydeOHONM Mebenn; MynsTumenuitHoe o00pymoBaHHE: IPOEKTOP
MIPOBEIECHUS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTanuoHapHbIi), [1IK (nepeHocHOH)
JICKIMOHHOTO THIIA
VYueOHas ayAUTOpUS Juts | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn
HPOBEACHUS MPaKTHIECKUX
3aHATUN
VYuebHas ayIUTOPHS Ui | AyauropHast nocka; Kommiekt yueOHoi medenu
MPOBEICHUS TPYIITOBBIX u

WHIUBHUYaJIbHBIX KOHCYJIbTAIUH

YuebHas ayJUTOpHs JUTS
NPOBEJCHHUS TEKYIIET0 KOHTPOJIS
Y TIPOMEKYTOYHON aTTeCTallH

AynutopHas nocka; Kommexr yueOHo# Mebenu

TTomemmenue JUIS
CaMOCTOSATENIbHOI paboTsl
oOyuarouxcs

IIK - 2 mr.,
3JIEKTPOHHYIO

Kommnekr y4eOHOW Mebenn;
obecreynBalOIUX  JOCTyo B
YHuBepcurera

NOJKIIOUEHHBIX K cetd "HHrepHer" u
UH()OPMALMOHHO-00Pa30BaTEIBHYI0  CPELy




