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Kamudukarus O0axanasp

®dopma o0ydeHust o4Has

OO01mmast TpyI0eMKOCTh 11 3ET

Yacos 1o yueGHOMY IJIaHy 396 Bupasl KOHTposIS B ceMecTpax:
B TOM YHCJIE: JK3aMeHsHI 1, 2
ayAUTOPHbIE 3aHATH 120
caMocCTosTeIbHas paboTa 192
4acoB Ha KOHTPOJIb 72

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2 (1.2)
Ha Kypce>) HUroro
Henenn 14 5/6 19 2/6
Bun 3ansatuit vin | P01 | vo | p1 | vn PIl
Jlexun 28 |28 |32 (32 |60 |60
IMpakTuyeckne 28 28 |32 (32 |60 |60
Wnas KoHTaKTHas 6 6 6 6 12 |12
pabota
Uroro ayn. 56 |56 |64 [64 |120 (120
KonrakrtHast pabora |62 |62 (70 (70 |132|132
Cam. pabota 82 (82 110|110 |192 (192
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 Hayaja noarotoBku 2025

PaGouyro nporpamMmmy cocTaBuii(u):
x.m.H., Joyenm, Jluneeuy Onvea Heopesna
Pabouas mporpamMma oo0OpeHa Ha 3aceAaHuK Kadeapsl EcTecTBeHHO-HAYYHBIX AUCIHILIHH

3aBenyromuii kadenapoii Jimaesmu Onbra Uropesna



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:

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

(MOJY.JIS)

YK-1: CnocofeH ocymecTB/ISTH NOMCK, KPUTHYECKU aHAJIM3 M CHHTE3 MH(POPMALUM, IPUMEHATH CHCTEMHBIN MOAXO0/ 1JIs1
peneHusi MoCTaBJEHHBIX 32124

YK-1.1: OcymniecTBiseT MOKCK U CHHTE3 TOJYYCHHOW HHPOPMAITUH [Tl PEIICHUS TOCTABICHHBIX 3a]1a4

YK-1.2: IIpoBoaut KpuTHUIECKUiT aHATH3 HH()OPMALIUY IIPU PELICHIH ITOCTABICHHBIX 3312

VK-1.3: IIpuMeHsIeT CHCTEMHBIH MOIXO/ AJIS peIlIeHHs MOCTaBICHHbBIX 33134

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

31

3HaTh:

3.1.1

COBPEMEHHBIN MaTeMaTHIeCKUH HHCTPYMEHTApHii, IPIMEHIEeMBIH U1 00paOOTKY U aHaIM3a JaHHBIX, HEOOXOMUMBIX JUIS
pelleHNs] MOCTaBJICHHbIX YIPABICHUYECKUX 3a1a4

3.2

YMmerb:

3.2.1

IIPUMEHSATH COBPEMEHHBIH MaTeMaTHYeCKHil HHCTpyMEHTapHii A7t cOopa, 00pabOTKH 1 aHAIIN3a JAHHBIX, HEOOXOIUMBIX
JULS PELICHUS IOCTAaBICHHBIX YIIPABICHYECKUX 3a1a4;

3.2.2 | ucrionp30BaTh COBPEMEHHBIH MaTeMaTHIECKUI HHCTPYMEHTapHi U1 00pabOTKH U aHAIIN3a JAHHBIX, HEOOXOAUMBIX IS
pelleHHsl MOCTaBIEHHBIX YIPABIEHUYECKUX 3a1a4
3.3 | Baagern:
4. CTPYKTYPA JUCHUIIJINHBI (MOAYJIS)
Bun HaumeHoBaHue pa3/1esioB U TeM /BU] 3aHATHUS/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT
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 8 J12.3 0
UKP Jluneitnas anrebpa /MKP/ 1 2 0
Paznen | Pa3zjgeu 2. BekropHas anredpa
Jlex BekropHnas anre6pa /Jlex/ 1 12 JI1.1J11.3 0
IIp BekropHas anre6pa /IIp/ 1 12 J12.3 0
Cp Bekropnas anre6pa /Cp/ 1 12 J12.3 0
HKP Bekropnas anre6pa /MKP/ 1 2 0
Pazgen | Paspen 3. AHasMTHYeCKasi TeOMeTPUsI
Jlex Amnanutideckas reomerpus /JIex/ 1 0 J1.1J11.3 0
Ip Amnanmutideckas reomerpus /IIp/ 1 0 J12.3 0
Cp Amnanutideckas reomerpus /Cp/ 1 46 J12.3J713.3 0
Paznen | Pa3nen 4. Ilepemennasn. [Ipenena. @®ynkuus
Jlex ITepemennas. [Ipenen. ®ynknus /Jlex/ 1 6 JI1.1 J11.3 0
Ip Ilepemennas. [penen. ®yukuus /Tp/ 1 6 J12.3 0




Cp Iepemennas. Ipenen. dynxuus /Cp/ 1 10 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 4 JIT.1JI1.3 0
IIp Juddepenuuanproe ncuncieHne GpyHKIuA ogHon nepeMenHoi /I1p/ 1 4 JI2.3 0
Cp Juddepenunansuoe ucuucnenue GyHKIuin onHon nepementoi /Cp/ 1 6 J12.3J13.2 0
UKP duddepenunansaoe ucuucnenue GyHKuin onHon nepemensoit /MKP/ 1 1 0
Jlex Juddepennuansaoe HcanucneHne GyHKIHH OqHON mepeMenHo /JIex/ 2 4 JI1.1J11.3 0
IIp Juddepennuansroe ucunucnenne GyHKui ogHol nepemenHoit /Ip/ 2 4 J12.3 0
Cp JuddepennunanpHoe ucuucieHne GyHKIi oqHon nepemenHon /Cp/ 2 8 JI2.3J13.2 0
HKP Juddepennuansaoe ncancienne GyHKui ogHoi nepemenHoi /MKP/ 2 1 0
Paznen | Pazpes 6. HeonpenesneHHblH U onpeeeHHbI HHTErpaJl
Jlex Heonpenenennslit u onpeneneHHbI nHTErpan /JIex/ 2 14 JI1.1J11.3 0
Ip Heonpenenennsii u onpeaeneHHbIid naTerpan /I1p/ 2 14 J12.2 0
Cp Heomnpenenennstit u onpeneneHubiii naterpan /Cp/ 2 32 J12.2 0
HKP Heonpenenennsiii u onpeaeneHasiid naTerpan /MKP/ 2 1 0
Paznen | Pa3zpen 7. @yHKUMHU HECKOJIbKHX NEepeMEeHHbIX
Jlek ODYHKIIMY HECKOJIBKUX MepeMeHHbIX /JIek/ 2 4 JIT.1JI1.3 0
IIp OYHKIIMN HECKOJIBKUX MepeMeHHbIX /T1p/ 2 4 J2.2 0
Cp DYHKIMN HECKOJIBKHUX MepeMeHHbIX /Cp/ 2 10 JI3.1 0
UKP OyHKIMH HECKOJIBKHX MepeMeHHbIX /MKP/ 2 2 0
Paznen | Paspes 8. Iuddepenunaibuble ypaBHeHHs
Jlex Juddepenunansusie ypaBHeHus /Jlex/ 2 10 JI.1J11.3 0
IIp Huddepennuansuele ypapaenus /IIp/ 2 10 2.2 0
Cp Jduddepenunansusie ypasHeHus /Cp/ 2 30 2.2 0
HKP Judpepennuansueie ypapaerns /MKP/ 2 2 0
Pazgen | Paspen 9. Teopusi BeposiTHOCTeil. BeposiTHOCTH cOOBITHIA.
Jlex Teopus BeposiTHOCTEH. BepostHOCcTH cOOBITHIA. /JIek/ 2 0 J1.2 0
IIp Teopus BeposTHOCTEH. BepositHOCTH cOOBITHIL. /TIp/ 2 0 J12.1 0
Cp Teopus BeposiTHOCTEH. BepostHocTH coObITHIA. /Cp/ 2 30 J12.1 0
HKP Teopus BeposiTHOCTeH. BepositHOCcTH coOBITHIL. /TKP/ 2 0 0

5. COAEPKAHME AVNCLUILINHBI (MOAYJIST)

Coz[epxcaHHe JICKITUOHHOT'O KypcCa

1 cemectp

Paznen 1. Jluneiinas anreopa.

Martpunpl. [eiicTBUs Hag MaTpUIIaMU (CI0KEHUE, BEIYUTaHUE, YMHOKEHHE MaTPHUIIBI Ha YHCIIO, IPOU3BEIeHNE MaTpHIl). MUHOp H
anrebpandeckoe IOMoMHeHNe deMenTa. Onpeaenurensd n-ro nopsaka. CBoicTsa onpenenuteneii. O0uIre cBeIeHUs O CUCTEMaX
JIUHEHHBIX anreOpandeckux ypaBHeHuil. CHCTEMBI N YpaBHEHUI ¢ n HeM3BeCTHBHIMH. Pemienne cuctemMbl. CHCTEMBI COBMECTHBIE H

HECOBMECTHBIC, COBMECTHBIC ONPEACIICHHBIC U HCOIIPCIACICHHBIC. Pemmrenne cucreM THHEHHBIX anre6panqecxnx ypaBHeHI/Iﬁ

metonoM Kpamepa. Teopema Kpamepa. Cuctems! m ypaBHEHHUI ¢ n HEHM3BECTHBIMU. PABHOCHIIBHBIE CHCTEMBI. DJIeMEHTapHEIE
npeoOpa3oBaHUs CUCTEM JIMHEHHBIX anreOpandeckux ypaBHeHuil. TeopeMa o nepeBosie CUCTEMBI B PaBHOCUIIBHYIO €if CUCTEMY.

Pemmenne crcteM THHEHHBIX alnreOpandeckux ypaBHEHU MeTooM ["aycca.

Pazgen 2. BektopHas anre6pa.

OCHOBHBIE NTOHATHSA U ONIPeeTIeHHUs BEKTOPHOH anre6psl (BEKTOP, KOIIMHEAPHbIE, KOMIITIAHAPHBIE BEKTOPBI, MOYJIb BEKTOPA,
paBHBIC BEKTOPEI, €IMHUYHBIH, HyJI€BOH BEKTOPHI). ba3wc Ha IIIOCKOCTH M B IPOCTPAHCTBE. TeopeMbl 0 pa3iokeHHH BEKTOPA IO

6a3ucy. KoopaunaTs! BekTopa B JaHHOM Oasuce (onpeaeneHue). OpToHOpMHPOBaHHBI Oa3uc. HaxoxIeHne KoopJHHAT BEKTOpa 110
M3BECTHBIM KOOPJHMHATaM €ro Hayajla ¥ KoHua. JIMHEeHHbIe onepauy Hall BEKTOPaMU: CJI0KCHUE, BEIYUTAHHE BEKTOPOB, YMHO)KCHHUE
BEKTOpa Ha ynciio. CKaJsipHOE IIPOM3BEICHNE BEKTOPOB, CBOICTBA CKAJIIPHOTO Npou3BeicHUst. CKalsIpHOE POU3BEICHNE

BEKTOPOB, 3aJaHHBIX KOOPAWHATAMH B OPTOHOPMHpPOBaHHOM Oa3uce. [IpuMeHeHne CKaIIpHOTO MPOU3BEACHNUS K PEIICHHIO 3a/1a4
(Moxynb BeKTOpa, JIMHA OTPe3Ka, Yroll MeX Iy BEeKTOpPaMH, YCIOBHE OPTOrOHATBHOCTH BEKTOPOB, IPOEKIUS BEKTOPA HA BEKTOP).
Hamnpasnsromue kocuHychl BeKTopa. BekTopHOe nponsBeieHle AByX BEKTOPOB, CBOMCTBA BEKTOPHOTO MPpou3BeIeHUs. BekTopHoe
MPOW3BE/ICHUE BEKTOPOB, 33JaHHBIX KOOPIMHATAMHI B OPTOHOPMHPOBAHHOM Oasnce. [IprMeHeHe BEeKTOPHOTO MPON3BEICHHS K
pelIeHuro 3aaad (II0IaAb MapatieIorpaMMa, oAb TPEYroIbHUKA, YIOJI MeX Ty BekTopamu). CMeIIaHHOE IPOU3BEJCHUE TPeX

BCEKTOPOB — ONPCACTICHHUEC. CwMmerraHHoe MIPOU3BCACHUEC BEKTOPOB, 3aIaHHBIX KOOpAMHATaMH B OPTOHOPMHUPOBAHHOM Oasmce.




CBolicTBa CMEIIaHHOTO Npou3BeAcHUs. KoMIUIeKCHBIE YucTa U JeUcTBUS Haa HUMH. M300paskeHne KOMIIIEKCHBIX YHCeN Ha
IUIOCKOCTH. MOZyib ¥ apryMeHT KOMIUICKCHOT'O 4ucia. Ayredpandeckasi 1 TPUTOHOMETpHUYecKasi (POPMbI KOMIUIEKCHOTO YHCIIA.
Dopmyna Ditnepa. [TokazaTensHas hopma KOMIUIEKCHOTO Yicia. KopeHb U3 KOMITIEKCHBIX YHCeT.

Paznen 4. [lepemennas. [lpenen. @yHkuus.

IMonsatue GyHKIMU. 3aBUCHMBIC U HE3aBHCUMEBIC IIEPEMEHHBIE, 00JIACT OIPEISIICHAS K MHOYKECTBO 3HaYCHUH (QyHKINH. CHIOCOOBI
3anmanus ¢pyakiun. 'paduk Gyakiun. OCHOBHBIE cBOMCTBA (PYHKIIMH: MOHOTOHHOCTh, Y€THOCTD, IEPHOTUIHOCTD,
orpanndeHHOCTh. CnoxHast ¢pyHknus. [Tonstue okpectHocTH Touku. Ilpenen dynkuun B Touke. IIpenen GpyHkimm Ha
6eckoHeuHOCTH. beckoHeuHO Maiblie 1 OeckoHedHO Oombire GyHKIuH. Teopema o CBsI3M OECKOHEYHO MaJIbIX U OCCKOHEYHO
6opmx BemauH. [1epBrIil 1 BTOpOit 3aMedarensHble peensl. CpaBHeHHE OECKOHEYHO MaJIBIX, SKBUBAJICHTHBIE OECKOHEYHO
Maibie. OCHOBHBIC 9KBUBAIEHTHOCTH. HenpepsIBHOCTE (DYHKIINH B TOUKE U HA OTPE3Ke, CBOMCTBA HEMIPEPHIBHBIX (DYHKIIMI.
Knaccugukanus Touek pazpbiBa QpyHKLINH.

Paznen 5. luddepennnansaoe ucuucienne QyHKINA 0THON TTepeMEHHOM.

[NonsTre npou3BoAHON GyHKIMK B TOUKe. [ eoMeTpHuuecKuit CMBICI IPOU3BOAHON. Y paBHEHHS KacaTeIbHOM U HOPMaH K rpaduKy
¢yskiun. [paBuna HaxoxaeHus nponsBogHoi. [Tonsrre nuddepennnana pynkmu. [IpousBoaHas cnoxHOI

¢yaxnnu. [Ipon3BotHBIE BEICIINX ITOPSIKOB.

2 cemecTp

Pazpmen 5. Tuddepennnansaoe ucurcineHne GyHKINA OJHOH EpeMEHHOMN.

Teopemsr Poms, Jlarpamka, Komu. Oxctpemyms! pyHKIMu, Heobxoaumoe ycnosue. [Ipn3Haku MOCTOSHCTBA, BO3PACTAHUS U
yObIBaHus QyHKIMHK. JlOCTaTOUHbIE IPU3HAKYU CYILIECTBOBAHUS SKCTpeMyMa (DyHKIMH. BbImykiiocTs, BOrHyTOCTS Tpaduka
¢ynxnnu. Toukn mepern6a. JlocTaTodHbIe MPU3HAKY BRITYKJIOCTH, BOTHYTOCTH Ipaduka GpyHKIMK 1 TOUKH 1epernoda. [Ipasumo
Jlonmrans. Acumnrots! rpaduka pyHKnuu. Bunsr acummror. O0muii mnaH ncciaeqoBadus GyHKIMK U TOCTpoeHNUs e€ rpaduka

Paznen 6. HeonpeaeneHnHslid 1 onpeieJIeHHbIN HHTErpall.

IlepBooOpa3Has (hyHKINSA W HEONIPpEAEIeHHbBIH HHTEeTpall. TeopeMa CymecTBOBaHMS MepBooOpa3Hoii. CBOHCTBA HEONPEIEIEHHOTO
uHTerpana. Tabnuiia OCHOBHBIX MHTErpanoB. MeTo/ 3aMEeHbI IEpEeMEHHON B HEOIPEIeIEHHOM HHTerpane. MeToJ] HHTEerpUPOBaHUS
TI0 YacTsM B HEONPECICHHOM HHTerpaiie. PannoHansHble 1poou. MHTerpupoBanye npocTeHIiX paluoHaIbHbIX IPOOeH.
PaznoxeHue paroHANEHOI IpoOH Ha MpOCTEHIIINE.

3amada o BRIYMCICHNH IUIONIAIN KPUBOIHHEHHON Gurypsl. OnpeneneHHbIil nHTerpai. Teopema cymectBoBanusa. OCHOBHEIE
CBOMCTBa onpeneneHHoro uurerpaina. ®opmyna Hetotona — JleiiOnua. 3ameHa nepeMeHHO B ONpeAeIeHHOM HHTErpae.
HHTerpupoBaHue o YacTsM B onpeeaeHHoM uHTerpane. HecoOcTBenHble nuTerpansl 1 u 2 poxa. Ilnomans miockoi Gurypsl B
IPSMOYTOJIbHOH IEKapTOBOM cUCTEME KOOPAUHAT.

Paznen 7. @yHKIIMU HECKOJIBKUX MTEPEMEHHBIX.

[Monsatne GyHKIMN IBYX epeMeHHBIX. CrTocoOHB! 3a1anns pyHKIMA IBYX IIEPEMEHHBIX, 001acTh ee onpeaeneHus. OKpecTHOCTh
pamuyca r Touku. IIpenen GpyHKIHM ABYX IepeMeHHBIX. YacTHBIE M MONHOE NPUPAIIEHHs (DYHKINH IBYX epeMEHHbIX. YacTHEIe
MIPOU3BOJHBIE (PYHKLIMHU IBYX EPEMEHHBIX, UX T€OMETpHUYECKHi cMbICi. YacTHble nuddepeHmansl, MoaHbIN TuddepeHnman
(yHKIMM OBYX IepeMEHHBIX. YacTHbIE IIPOM3BO/IHBIC BBICIIMX MOPSIKOB. TeopemMa 0 He3aBUCUMOCTH OT MOCIIEJ0BATEIbHOCTH
muddeperHnmpoBanus. DKCTpeMyM (YHKIUH ABYX NepeMeHHBIX. HeoOXoMmuMble i JOCTaTOUHBIC YCIOBUS CYIIECTBOBAHUS
JKCTpEMyMa.

Paznen 8. uddepennuansupie ypaBHEHUS.

[Nonstre muddepernnansHoro ypaBHeHus. [lopsanok, pemenne nuddepeHnnanIsHOro ypaBHeHUs. IHTerpansHble KPUBBIE.
Juddepenunanbusie ypaBHeHus 1-ro nopsaka: odumii Bua, 3aaavya Koy, obiee 1 yacTHOE pelieHust, O0IUi 1 YacTHBII
unTerpaisl. JJuddepeHnnansable ypaBHEHUS C Pa3AeNeHHBIMU U Pa3/IeISIIOIIUMUCS TIepeMEHHBIMH. JInHeltHbIe
muddepennnansabie ypaBHeHHS 1-ro nopsaaka. JuddepeHnnansapie ypaBHEHHUS BBICIIIX MTOPSIKOB, TOMYCKAOIINE TOHIKCHNE
nopsaaxka (3 suma). O0mue MoHATHS O TMHEHHBIX OMHOPOAHBIX AUGEPEHIINATBHBIX YPaBHEHHUAX BBICIIUX ITOPSAAKOB: ONpeeTeHue,
HOHATHE O JIMHEHHO HE3aBUCHMBIX (PyHKIMSX, (yHAAMEHTaIbHAs CHUCTeMa penieHui. Teopema o cTpyKType 0OILIero pereHus
JIMHEHHOTO OHOPOAHOTO TU(depeHINAIFHOTO ypaBHEHHUS. BrIBo (hopMyst a1t 00IIero peneHus JIHHEHHOTO 0THOPOTHOTO
nuddepeHnnanbHOro ypaBHEeHH 2-T0 nopsaaka. JInaeitHbIe HeotHOpOoIHBIe () depeHINaIbHBIC YpaBHEHNS. Teopema 0 CTpyKType
o011ero pemeHus IMHEHHOro HEOAHOPOIHOTO Au(depeHIINaIbHOTO ypaBHeHus. JInHeitHble HeoqHOpoAHbIe AU depeHnanbHbIe
YpaBHEHHS C NIPABOH YaCThIO CIIENNAIBHOTO BH/A.

IMpakTuyeckue 3aHATUS
1 cemectp
IIpakTryeckoe 3anstue 1. OnpenenuTens U ero CBOWCTBA. BeraucieHne onpeaenuTens mo cTpoke, CToI0Iy
IIpakTuyeckoe 3anarue 2. Pemenne cucreM TUHEHHBIX ypaBHeHUH (MeTon Kpamepa, meton ["aycca U1 KBagpaTHBIX CHCTEM)
ITpakTudeckoe 3anATHe 3. PemeHne cucteM NMHEHHBIX ypaBHEHUH (MeTo "aycca Asst MPOU3BOIBHBIX CUCTEM)
ITpaktuueckoe 3anatue 4. Bekropsl. JIuHelHble onepanuy Hajl BEKTOPAMHU.
IIpakTnyeckoe 3anarue 5. JIelcTBUs ¢ BEKTOPaMU, 3aJaHHBIMUA KOOPIUHATAMH
ITpakTudeckoe 3anatHe 6. CxansipHOE MPOU3BEAECHHE BEKTOPOB
ITpakTuueckoe 3ansaTHe 7. BekropHOE U CMEIIaHHOE ITPOU3BEIEHUS BEKTOPOB
IIpakTryeckoe 3anstue 8. KoHTponbHas padoTa
IIpakTuyeckoe 3anstue 9. KommiuekcHble yncna




Ipaktiueckoe 3austue 10. yHKIMK: 00IaCTh ONpeeTIeHNUs, 00IacTh 3HAUeHHH, CBOMCTBA, TpaduKy THHEHHON (QYHKINH,
KBaJIpaTUYHOM, 00paTHOM PONOPIIMOHAIBHOCTH.

[Mpaktnaeckoe 3anstue 11.IIpenens QyHKIMNA: OCHOBHBIC HeompeaeneHHoCTH. b.0. 1 6.M. QyHKIHH

IIpaktiueckoe 3ausTHe 12. 3aMeyaTeNnbHbIC TPEACIE

IIpaktuyeckoe 3anarue 13. IIpousBoanas u auddepenuuman

I[Tpaxtiueckoe 3ausitie 14. [IpousBoxHas cinoxHol QyHKIUK U IPOM3BOJHBIC BBICIIIMX ITOPSIIKOB

2 cemecTp

[Ipaktiueckoe 3anstue 1. [Ipasuno Jlonutans. MccnenoBanue GyHKIUH HA MOHOTOHHOCTb U 3KCTPEMYMBI C TOMOIIBIO IEPBOH
MPOU3BOAHOM.

[MpakTHdeckoe 3aHATHE 2. ACUMITOTHI rpaduka GpyHkIwH. [lonHOE HccnenoBanue GYHKINI M TOCTPOSHHE rpaduKa.
Ipakriueckoe 3austue 3. [leppooOpasHbIe 1 HEONPEAETICHHBIN HHTETPAI: HEIOCPEICTBEHHOE HHTETPHPOBAHNUE.
IIpaktiueckoe 3ansTue 4. IHTerpupoBaHue nojseeHUeM oA 3HaK quddepeHnnana, 3aMeHa NepeMEeHHOM.
I[Tpaxtiueckoe 3ausitie 5. @opMyna HHTETPUPOBAHUS 110 YACTsAM. IHTErpupOBaHUE palliOHAIBHBIX APOOCH.
IIpakTHueckoe 3anstue 6. OnpeaeneHHbIH HHTErpal U ero Beraucienue (hopmyna Hetorona—JIeliOHuIa)

IIpaktiueckoe 3ansTue 7. HecoObcTBeHHBIH HHTErpan | u 2 poaa: BEIUHCICHHE.

ITpaxtrueckoe 3austie 8. [IpuioskeHus onpeneIeHHOro HHTerpaa (BEMHUCICHHE IUIomanei Guryp n o0beMoB Tel BpaleHHs)
IMpakTrdeckoe 3aaaTHe 9. DYHKINT HECKOJIBKUX ITEPEMEHHBIX: YaCTHBIE TPOU3BOIHEIEC U M depeHnnat.

IIpakTtiueckoe 3austie 10 YacTHBIC MPOM3BOAHBIC BTOPOTO HOPSAAKA M IKCTPEMYM (DYHKIIUH JBYX NEPEMEHHBIX.
IIpaktuyeckoe 3ansrue 11. KontponsHas pabora

I[Npaxtiueckoe 3austie 12. Inddepennuansupie ypaBHeHHs 1-ro HOPsIKa ¢ pa3aeiISIOIIMUCS IePEMEHHBIMU.
IIpakTiaeckoe 3anstue 13. JInHelnsle mu epeHnnanbHbIe ypaBHEHN 1-r0 mopsaaka

Ipaktiueckoe 3anstue 14. JuddepeHuansable ypaBHEHUS N-T0 MOPSIKa, JOIyCKAIOIIe TOHWKEHHE TOPAAKa.
I[Tpaxtuueckoe 3anstie 15. JInneitnsie oqHopoaHbIe AUddepeHIMAIBHbBIC YPaBHEHUS N-TO TOPsIIKa.

ITpakTrdeckoe 3ansaTue 16. JInaeitHbIe HEOMHOPOIHEIE AN GEePEHITHATEHEIC YPABHEHHUS N-TO ITOPSIIKA.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BHIOB OLICHOYHBIX CPeICTB

- 3alaHus IUIs1 IIPOBEACHU S KOHTPOJIBHBIX pa60T;
- OK3aMCHAITUOHHBIC BOIPOCHI.

6.2. Tembl NMCLMEHHBIX PadoT

KonTponsHBEIE pabOTHI IO TeMaM:

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

2. KoMIuiekcHbIe uncia (JIOMaIIHss KOHTPOJIbHAsA padboTa)

3. Brrancnenne npenenoB OyHKINH (IOMaNIHSA KOHTPOIbHA paboTa)
4. UccnenoBanue ¢hyHKUuUil (IOMaIIHIL KOHTPOIbHAS paboTa)

5. OnpenenéHHbIi U HeonpeAenEHHBIH UHTErpal (2 cemecTp).

6. TnddepeHnnansapie ypaBHEHIS(IOMAIIHSS KOHTPOJIbHAS paboTa).
3. Juddepennnansaeie ypaBHEHUS (2 ceMecTp).

6.3. KoHTpoJIbHBIE BOIIPOCHI U 3aJaHUS

BOIIPOCBI K DK3AMEHY B 1 cemectpe

Pasnen 1. Jluneiinas anreopa.

1. Matpunsl. JleicTBHS HAJX MaTpUIIAMH (CIIOXKEHHE, BEIYUTAHUE, YMHOKCHHE MaTPHIIBI Ha YHCIIO, TPOM3BEACHIE MATPHII).

2. MuHOp 1 anrebpandeckoe IOMOTHEHHe 31eMeHTa. OnpeaenuTens n-ro Topsaxa.

3. CgolicTBa oIpeneauTencii.

4. O0mue cBeeHNs 0 CUCTEMaX JTHHEHHBIX alre0pandecKux ypaBHeHHH. CHCTEMBI N ypaBHEHHUH C N HEM3BECTHRIMU. PerieHne
cucreMbl. CHCTEMBI COBMECTHBIE I HECOBMECTHBIC, COBMECTHBIE OIIPE/ICIICHHBIC H HEOTIPEICTICHHBIE.

5. Perienue cucteM NMHEHHBIX anredpandeckux ypaBHeHuit MmeronoM Kpamepa. Teopema Kpamepa.

6. CructeMbl m ypaBHEHHI C N HEN3BECTHBIMH. PABHOCHIIBHBIE CUCTEMBI. DJIeMEHTapHbIE IPe0OPa30BaHUs CHCTEM JIMHEHHBIX
anreOpandecknx ypaBHeHHH. Teopema o mmepeBoie CHCTEMBI B PABHOCIIIBHYIO €1 CHCTEMY.

7. Permenne cucteM ITMHEHHBIX anreOpandecKux ypaBHEHUI MeTonoM [aycca.

Pa3nen 2. BekropHast anredpa.

8. OCHOBHBIE TIOHSTHS U OTIPEIeNICHHsI BEKTOPHOH anreOps! (BEKTOp, KOJUTHHEAPHBIE, KOMIJIAHAPHBIE BEKTOPHI, MOIYJIb BEKTOPA,
paBHbIE BEKTOPHI, €IUHUYHBIH, HYJIEBOW BEKTOPHI).

9. ba3uc Ha IIIOCKOCTH ¥ B IIPOCTPAHCTBE. TeOpeMbl 0 pa3iokeHHH BEKTOPa 10 Oasmucy.

10. KoopnuHate! BekTopa B JaHHOM 0asuce (omnpenenenue). OpToOHOPMHPOBaHHEIH 6a3uc. HaxoxaeHue KoopanHAT BEKTOpa 1Mo
W3BECTHBIM KOOPAWHATAM €ro Hayania ¥ KOHIIA.

11. JIuneliHple onepalvy HaJl BEKTOPAMH: CII0KEHHE, BEIMUTAHUE BEKTOPOB, YMHOXKEHHE BEKTOpA Ha YHCIIO.

12. CxansipHOe Mpou3BeICHNE BEKTOPOB, CBOMCTBA CKAJIIPHOTO MTPOU3BEICHUSI.

13. [IpuMeHeHne CKATISIPHOTO MPOU3BEICHISI K PEIICHHIO 3a7a4d (MOIYNb BEKTOPA, AJIMHA OTPE3Ka, YroJl MeXKAy BEKTOPaMH, YCIOBHE
OPTOTOHAIILHOCTH BEKTOPOB, IPOCKIIHS BEKTOpPA HA BEKTOD).

14. BexTopHOE NMPOM3BEICHUE ABYX BEKTOPOB, CBOWCTBA BEKTOPHOTO IIPOU3BEICHUSI.




15. [IpuMeHeHne BEKTOPHOTO MPOU3BEAEHHS K PEIICHHIO 3a/1ay (IUIOIAAH napayienorpaMmma, TpeyrobHUKA, Yrol MEXIY
BEKTOPAMH).

16. CMmenraHHOE TIPOM3BE/ICHHE TPEX BEKTOPOB — ompeeneHne. CMEeMaHHOe MPOU3BEICHIE BEKTOPOB, 3aIJaHHBIX KOOPIUHATAMH B
OPTOHOPMHPOBAHHOM Oas3mHce.

17. CBoiicTBa CMEUIaHHOTO MPOU3BEICHHS.

Paznen 3. AHanuTHuecKasi FeOMETPUS

18. IIpssMoyronbpHas JeKapToBa CUCTeMa KOOPMHAT Ha INIOCKOCTH U B IPOCTPAHCTBE.

19. OnopHas Touka 1 HOPMaIbHBIH BEKTOP MIOCKOCTU. Y paBHEHHE MIOCKOCTH, IPOXOISIIEH uepes JaHHYIO TOUKY
MEePIEeHANKYISIPHO JaHHOMY BekTopy. OOImee ypaBHEHHE INTOCKOCTH.

20. YpaBHeHUE IIOCKOCTH, IPOXOIAIICH Yepe3 TPU TOUKH. Y paBHEHUE IIJIOCKOCTU «B OTPE3Kax» Ha KOOPAUHAT-HBIX OCSIX.
21. OnopHast TOYKa U HaNpaBISIOMIMN BeKTOp npsaMoit. OO1iue, mapaMeTpuieckrie, KAHOHUYECKHEe YpaBHEHUS IPSMO B
npoctpaHcTBe. KaHoHMUYeCcKkne ypaBHEHUS IPAMON B IPOCTPAHCTBE, MPOXOIAIIEH Yepe3 IBE TOUKH.

22. Yron Mexay NpsiMoil U INIOCKOCThIO. Touka nepeceueHust MpsMoi U MIIOCKOCTH.

23. Ipsimas Ha TIOCKOCTH. PaznudHble BUABI ypaBHEHUS MPSAMOI Ha IIOCKOCTH.

24. OxpyxHOCTh. KaHOHMYECKHE ypaBHEHHS OKPY)KHOCTH U €€ TIOCTPOEHHE.

25. Dmunc. KaHoHMYeCKUE ypaBHEHUs JJIMIICA U €r0 IOCTPOEHHE.

26. 'mmep6ona. KaHoHM4Ieckne ypaBHEHUS THIIEPOOIIBI B €€ IOCTPOCHHUE.

27. Ilapabona. Kanonnueckue ypaBHeHHs apabobl U ee MOCTPOSHHUE.

Paznen 4. Ilepemennas. Ilpenen. OyHkuus.

28. INonstue pyHKIMU. 3aBUCUMBIE U HE3aBUCHMBIE IIEPEMEHHBIC, 00JIaCTh OIPEIeICHNS U MHOXKECTBO 3HAYCHUH (DYHKIIUH.
Crioco0b1 3amanus GyHKud. I'paduk QyHKIHH.

29. OcHOBHBIE CBONCTBA (PYHKIIMH: MOHOTOHHOCTb, Y€THOCTbD, TIEPHOTMIHOCTE, OTPAaHHICHHOCTb.

30. CnoxxHas GyHKIHUS.

31. Ilonsarue okpectHOCTH Touku. [Ipenen GyHKIMU B TOUKE.

32. Tlpenen GpyHKIMHA HAa OECKOHESYHOCTH.

33. BeckoHeuHO MaiTble M OecKOHeUHO Oosbiire GyHKIun. Teopema o cBI3u OECKOHEYHO MaIBIX ¥ OECKOHEYHO OOJBIINX BETUYHH.
34. IlepBblii 1 BTOPOH 3aMevaTeNbHbIEC IPEIEIBL.

35. DKBUBaNEHTHbIE OECKOHEYHO MaJble BEIMUMHBI. OCHOBHBIC 9KBHBAJICHTHOCTH.

36. HermpepbiBHOCTS (DYHKIIMH B TOUKE M Ha oTpe3ke. Kiraccupukanus Touek paspeiBa. CBoIcTBa HENIPEPHIBHBIX (DYHKITHI.

Paznen 5. luddepenunansnoe ucuucienre GyHKIUA 0THON TepeMEHHOH.

37. IloHsaTre NPOU3BOTHON (PYHKIIMU B TOUKE.

38. 'eoMeTpHYIeCKUH CMBICT TPOU3BOTHOM. Y paBHEHNS KacaTeNbHOH W HOPMaJH K TpaduKy QyHKIHH.
39. IIpon3BOIHBIE BBHICIINX MOPSAKOB.

40. TTousitue nuddepenimana GyHKIIUH.

BOITPOCBHI K OK3AMEHY Bo 2 cemectpe

Paznen 5. luddepennumansHoe ucurcaeHue GyHKIMNA 0JHON TepeMEHHOM.

. OKCTpeMyMbI QYHKITHH.

. IIpu3Haku IOCTOSHCTBA, BO3PACTAHUS U YOBIBaHUS (DYyHKIIUU.

. JlocTaTouHble NPU3HAKU CYHIECTBOBAHHS AKCTPEMyMa (yHKIHH.

. Bemykitocts, BorayTocTh rpaduka ¢pyskuun. Touku mepernoa.

. JloctaTouHble IPU3HAKHU BBITYKIOCTH, BOTHYTOCTH Tpaduka (GyHKIIMH U TOUKH Ieperuoa.

. [IpaBuiio Jlonurans.

. Acumnrots! rpaduka GyHKIMU. Buasl acuMnTor.

. O0mmit ian nccaenoBanus QyHKIMN B TIOCTpOeHNS e€ rpaduka.

. KommnexcHsle uncna: onpenenenue, 1eHCTBUTENbHAS U MHIMAs YaCTH KOMIUIEKCHOTO YHCJIa, MHUMAsl €ANHUIIA, PaBHbIE,
CONPs’KEHHbIE KOMIUIEKCHBIE YHCTA.

10. leficTBHs HaJl KOMIICKCHBIMH YHCITaMu. M300paskeHre KOMITJICKCHBIX YHCElT.

11. TpuroHoMeTpr4ecKast ¥ oKaszaTeabHas (GOPMBI 3aITUCH KOMIUIEKCHBIX YHCEII.

12. YMHOXEHHUE U AeTieHne KOMIUIEKCHBIX YUCeN B TpPUTOHOMeTpuueckoi opme. @opmyina Myaspa. M3BneueHne apupmMeTuaeckux
KOpHEl U3 KOMIUIEKCHBIX YHCEL.

O 01N DN A~ Wi —

Pa3nen 6. HeonpeneneHHsIi 1 onpeAeIeHHbIH HHTETpal

13. TlepBooOpa3Has GpyHKIMS U HEONPEACICHHbIH HHTerpal. TeopeMa CylecTBOBaHHUs IEPBOOOPa3HOM.
14. CpoiicTBa HEONpPEIENEHHOIO HHTETpala.

15. MeTon 3aMeHbl IEPEMEHHOU B HEONIPEIEIIEHHOM HHTETpalle.

16. MeToa UHTErpupoOBaHUsI [0 YACTSAM B HEONPEJEICHHOM HHTErpaie.

17. PaunonansHsle 1pobu. MHTErpHUpOBaHe NPOCTEHIINX PAJMOHAIIBHBIX IPOOCH.

18. PasznokeHne panoHAIBHOM ApOOH HA IPOCTEHIIIe

19. 3agaga 0 BEIUHCIICHUH IUIOMIAN KPUBOIMHEHHOHN (urypsl. OnpeneneHHsi uaTerpan. Teopema Cymie-CTBOBAHUSL.
20. OCHOBHBIE CBOIMCTBA OMPEICIICHHOTO HHTErpaa.

21. ®opmyna Herotona — JleltOHMIA.

22. 3aMeHa IEpEeMEHHOH B ONIPENIEIIEHHOM HHTETpalle.

23. MaTerpupoBaHue MO YacTsIM B OIIPeeIEHHOM HHTerpase.




24. HecoOCTBEHHBIE HHTETPAIIBl ¢ OECKOHEUHBIMHU TIpeeIaMu.
25. HecoOCTBEHHbBIE HHTETPAJIBI OT Pa3pbIBHON (QyHKIINH.
26. [Tnomans mIocKoi GUTYpHI B IPSIMOYTOILHOMN JIEKapPTOBON CHCTEME KOO IHAT.

Paznien 7. ®yHKIMM HECKOJIBKUX NIEPEMEHHBIX.

27. Ionstre HyHKIMU OBYX nepeMeHHbIX. CriocoOb! 3aqaHus QyHKIMU IBYX IIEPEMECHHBIX, 00IaCTh €€ OIpeaeICHHS.

28. YacTHBIe U TOJTHOE NPUPAIICHNS (YHKIINN IBYX IIEPEMECHHBIX.

29. YacTtHble NpOoU3BOJHbIEC (HYHKIIUH ABYX MEPEMEHHBIX.

30. Mol auddepeniman GyHKIUN IBYX TEPEMEHHBIX, YaCTHbIE TU( BepeHIINATbI.

31. KacaTenbHas INIOCKOCTh X HOPMalb K IOBEPXHOCTH.

32. YacTHble MPOU3BOIHBIE BBICIIUX MOPSIIKOB. TeopeMa 0 He3aBUCUMOCTH OT MOCIe0BaTeNbHOCTH AuddepeHnnpoBanysl.
33. DkcrpemMyM GYHKIMU ABYX NepeMeHHbIX. HeoOXoauMble U TOCTATOUHBIE YCIOBHS CYIIECTBOBAHUS DKCTPEMYMa.

Paznen 8. TuddepeHnnanbabie ypaBHEHHUS

34. INonstue mupdepernuansHoro ypaHeHus. [lopsnok, pemenne qudhepeHnInaIbHOro ypaBHeHHA. MIHTerpaabHble KPUBBIC.
35. Juddepenunanbusle ypaBHeHUs 1-ro nmopsiaka: oOmuii Buz, 3agada Ko, obiiee 1 yacTHOE pelieHus!, OOLIMIt U YaCTHBIH
HHTETPaJbL.

36. MuddepeHnuanbHble ypaBHEHUS € pa3AeIeHHBIMHI U Pa3AeIIOMUMHUCS ITePEMEHHBIMH.

37. Jluneiinsle nuddepeHmaIbable ypaBHeHHs 1-ro mopsaka.

38. TucddepeHunanbHble ypaBHEHUS! BBICHINX MTOPSIKOB, JIOIYCKAIONIME TOHWKEHNE MOPSAKS.

39. OOmue MOHATHSA O JMHEHHBIX OHOPOIHBIX TU((epeHIIHANTFHBIX YPaBHEHHUAX BBICIINX ITOPSIKOB (OTpeieNieHre, TIOHITHE O
JMHEHHO He3aBUCUMBIX (YHKIUSX, PyHIaMeHTalIbHasl CHcTeMa peneHuil). Teopema o CTpyKType 00IIero pemeHus IMHEHHOTo
OJHOPOJHOTO I hepeHINATBHOTO YPaBHEHYS.

40. BeiBoxt opMyIt [Tt OOIIETO peIeHNs IMHEHHOT0 OAHOPOIHOTO UG GEepeHIIHANTEHOTO YpaBHEHHUS 2-T0 ITOPSIIKA.

41. JIuneiinsle HeogHOPOAHBIE MU(depeHnnansHbIe ypaBHeHHA. OnpeneneHue. TeopemMa 0 CTpyKType OOIIero pemeHus TMHEHHOTO
HEOJHOPOAHOTO AuddepeHInanbHOro ypaBHEHHUS.

42. JIuneiinble HEOTHOPOIHBIC MU GepEHIIMATbHBIC YPABHEHHS C MPABOM YacThIO CHICNHANIBHOTO BUa (3 caydas).

Pa3nmen 9. DneMeHTHI TEOPHH BEPOSTHOCTEH.

43. DneMeHTb! KOMOMHATOPHUKHU. Pasnuunble BUAbI coenunenuii [lepecranoBku. Pazmerenus. Coueranusi.
44. IIpeamet Teopun BeposiTHOCTeH. McnbiTanue. Mcxon nenbiranus. Kinaccudukanns coOsrtaid. [TomHas rpymma coOBITHA.
45. Yacrota nosieieHust coobITus. Knaccndeckoe onpenienieHne BEpOSITHOCTH.

46. Cymma, Ipou3BeeHNE, pa3HOCTh COOBITHH.

47. YcnoBHasi BEpOSITHOCTb.

48. TeopeMbl CIOKEHHUS BEPOITHOCTEH U CIIEICTBHS U3 HUX.

49. Teopema yMHOXKEHHUS BEPOSATHOCTEH U €€ CIIEACTBUSL.

50. Teopema 0 BEpOATHOCTHU MOSIBICHUSI XOTs Obl OJHOTO COOBITHSL.

51. TeopeMma o MOTHOW BEPOSTHOCTH COOBITHS.

52. BepostHocTs runotes. @opmyinsl baiieca.

53. IloBropenue ucneitanuil. @opmyna bepuymanu. HauBeposrHeiiiee 4nciao HACTYIIIEHHHA COOBITHSL.

54. Acumnrornueckue Gopmysl. Popmyna ITyaccona.

55. JlokanbHas Teopema MyaBpa — Jlamaca.

56. NnTerpansHas TeopeMa Jlammaca.

Paznen 10. DnemenTsl Teopuu BeposiTHOCTel. CirydaiiHble BEIIMYHHBI.

57. CnyualiHble BEIMYHMHBI, UX BUABL. 3aKOH paclpe/elIeHus ClydaiiHOM BenudyuHbl. Pan pacnpenenenus. MHOrOyroJibHUK
pacmpeneneHus.

58. OyHKIMs pacnpeeneHns BEpOsSTHOCTEH CllydaliHOH BEJIMYUHBI, €€ CBOMCTBA U rpaduk.

59. BeposATHOCTb NONaAaHus CIy4aiiHON BEIMUYUHBI HA 331aHHBIN yU4acTOK. TeopeMa 0 BEpOSITHOCTU OTAENBHO B3SITOTO 3HaYCHUS
HENPEPHIBHOM CI1y4allHOHU BEJIMYHHBL.

60. IInoTHOCTB pacnpeneneHus BeposTHOcTed. CBoIicTBa MIIOTHOCTH, UX T€OMETPUYECKasi UHTEPIIPETaLUsl.

61. MaTtemaTHueckoe 0OxHUIaHUe JUCKPETHOM U HENIPEPBIBHOM cilydaiiHOM BeauuuH. CBOMCTBAa MaTEMATUYECKOTO OXKUAAHUS.

62. Mona u MeiuaHa Cily4ailiHOM BEJIMYUHBL.

63. Jlucniepcus U cpegHee KBaApaTUIECKOe OTKIOHEHUE TUCKPETHON U HENPEPHIBHOM CilydaiiHoi BennunH. CBOHCTBA AUCIIEPCHH.

[IpumepHbIe 3a1aHus [UTT IPOBEICHHS TEKYIIET0 KOHTPOJISA U IIPOMEKYTOUHOH aTTEeCTAaIllNN HAXOIATCSA Ha yUeOHOM IopTale
CI'YBT B xypce MATEMATHKA.

6.4. Meronnueckue MaTepuaJibl, onpeaeadaonue npoueaypbl OHeHUBaHHUS

OK3aMeH 10 JUCHUILIMHE B 1 1 2 ceMecTpax COAEP>KUT TEOPETUUECKYIO YacTh, HATIPABICHHYIO HA OLIEHKY 3HAHUH U IIPAKTUYECKYIO
4acTh, HANPABJICHHYIO Ha OLICHKY yMEHHI U HAaBBIKOB, XapaKTEPHU3YIOIHUX (POPMHUPOBAHHE yKa3aHHBIX KOMIIETCHIINI.
TeopeTndeckast 9acTh 3K3aMeHa 0 TUCIUITIHHE MTPEACTABIIET cO00i KOMITIIEKC BOIPOCOB HA YCBOGHHE IPOIIEHHOTO MaTepraia —
HOHSTHUS, ONIPEAEICHHS, CBONCTBA, TCOPEMBEI.

B pamkax TeopeTnueckoil yacTu oOydaromuiics A KaX0ro Bopoca hopMynupyeT IpaBUIbHBIE, C €0 TOUKHU 3PEHUS, OTBETHL
3a7aHue CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTUBHOM citydae 3afaHue
CUNTAETCS HE BHITOJTHCHHBIM.

IIpakTHueckas yacTh SK3aMeHa 110 JUCIUIUIMHE IPEICTABIACT 3a1a4H1, HAallPaBICHHbBIC Ha BRISIBICHHE BO3MOXKHOCTH IIPAKTUIECKOTO
NPUMEHEHUS] KOHKPETHOTO TEOPETHUECKOTO pasfena.




OK3aMeH BBICTABIISCTCS C YUCTOM PE3yNbTaTOB BBHIIIOJIHEHUS TCOPETHYECKON M MPAaKTUIECKON yacTeil B COOTBETCTBUH C
NPUBEJEHHBIMH HUXKE TPEOOBAaHUAMH.
Kpurepuu oneHuBanust:
"HEYOBIETBOPUTEIHHO" - 00YJAIOIIMICS TOKA3hIBACT CJIA0BIH YPOBEHb TEOPETHUSCKHUX 3HAHMI. HeyBepeHHO 1 TorHn4ecKu
HeTocJIe0BaTeNIbHO H3IaraeT MaTepual. HempaBuneHO oTBeYaeT Ha JOMOJIHUTENIbHBIE BOIIPOCH! MU 3aTPYAHSAETCS C OTBETOM Ha
HUX. He nmeer uetkoro mpencrasieHus 00 U3y4aeMOM MaTepHaie, J0ITyCKaeT Ipyoble omMOKU. JIeMOHCTpUpPYET YaCTHYHBIE,
(parMeHTapHBIE, OY€Hb TIOBEPXHOCTHBIC YMEHHS, NOITyCcKas ITpyoOble OmHMOKH. JleMOHCTpHpyeT HU3KHUH YPOBCHD BIIAICHAS
MaTepuanoM, J0IycKas rpyoble omuOku. PACKpBIT cofepikaHne TeOpeTHIECKOH U MpaKTHIeCKOH JacTeil Ounera MeHee, 4eM Ha

59%.

"V TOBIETBOPUTENHHO" - 00yJatoMmuiics MOKa3pIBaeT 3HAHIE OCHOBHOTO JICKIIIOHHOTO ¥ IPaKTHIEeCKOro MaTeprana. B oTeere He
BCET/Ia MPUCYTCTBYET JOTUKA M3T0KeHHs. OOyJaromuiics NCIIBITHIBACT 3aTPyAHCHHS IIPH PEIICHUN IPAKTHUCCKUX MIPUMEPOB.
IToka3piBaeT pparmeHTapHbIe, YaCTHUHBIE 3HAHUS. JleMOHCTpupyeT yMeHus 6e3 rpyOsix ommnbok. He oTpaGoTaHbl HaBBIKH U
HNPUEMBI CAMOCTOSTEIBHON paboThl. PACKPBLT cofiepKaHue TEOPSTUIECKOM 1 IIPaKTUIECKOH YacTteid Omtera Ha 60%-74%);
"Xoporro" - 06yJaromuiics IOKa3sIBaeT TOCTATOYHBIA YPOBECHb TEOPETHUECKHUX U MPAKTHUECKUX 3HAHHH, CBOOOIHO ONEpHpyeT
OCHOBHBIMHU TOHATHSIMU. YMEET aHAIU3UPOBATh, HO JIOMYCKAaeT HEKOTOPhIE MOTperHOCTH. OTBET OCTPOEH JIOTHYHO, MaTepHal
u3J1araeTcs rpaMoTHO. JleMOHCTpUpyeT 3HaHUs B 6a30BOM (CTaHIAPTHOM) 00BEME, CIIOCOOEH pellaTh THIIOBBIC 33/1a4H.
JleMoHCTpHpYeT yMeHHMS Ha 0a30BOM (CTaHAAPTHOM) ypoBHe. Briaseer 6a30BEIMI HAaBBIKAMHU M IPHEMaMH T10J1 KOHTPOJIEM HIIH
PYKOBOICTBOM. Packpbt coneprkaHne TeOPETHUECKOH U IMPpaKTHYeCcKOi yacTeit Omera Ha 75%-84%.
"OTnn4Ho"- 0Oyyaromuiics moka3pIBaeT He TOJBKO BEICOKUI YPOBEHb TEOPETUUECKUX 3HAHUI MO U3y4aeMol AUCUUIUINHE, HO U
BUJIUT MEXKIUCLUILTMHAPHBIE CBS3H; yMEET aHAIIM3UPOBATh NIPAKTHUECKHE CUTyali. OTBET MOCTPOEH JIOTMYHO. MaTepuan
M3JIaraeTcs 4eTKO, ICHO, apIyMEHTHPOBAaHHO. Y MECTHO HCIIONIB3yeT HH(OPMAITMOHHBIN 1 MILTIOCTPATUBHBIA MaTepHall.
JleMOHCTpHpPYET BEICOKHI YPOBEHb 3HAHUIA; CIIOCOOCH K CAMOCTOSTEIEHOMY aHAIHU3y U IPUMEHCHHUIO MOTYICHHBIX 3HAHUH.
JleMOHCTpHUpYeT YMEHHUS BBICOKOTO YPOBHS; CIOCOOCH Pa3paboTaTh caMOCTOSTENIBHBIN MOAXO0/ K PEIICHHUIO IIOCTaBICHHOMN 3a1auu.
Braneer HaBBIKaMu M TIpHeéMaMy Ha BEICOKOM YPOBHE, CIIOCOOEH JTaTh COOCTBEHHYIO OIICHKY H3y4aeMoro MaTeprana. Packpsun
cofiepKaHNe TEOPEeTHIECKON U IpaKTHIecKol yactel omnera Ha 85%-100%.

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

7.1 Pexomenayemasi JiuTepaTypa

7.1.1. OcHoBHas1 JIMTepaTypa

ABTOpBI, COCTaBUTEIU

3ariaBue

W3nmarenscTBO, TOI

JI1.1 |Harancon U. I1. Kpatkuii kypc BbICIIEH MaTeMaTUKU Mocksa: JIans, 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. mocodue Mocksa: UnHTerpai-
CeMmeHOBUY JUIS CTYZIEHTOB BY30B TIpecc, 2001
7.1.2. lonoJIHUTEIbHAS JINTEPATYPA
ABTOpBI, COCTaBUTENTH 3armnaBue WznarenscTBO, TOA
JI2.1 |I'mypman Bnagumup PykoBOACTBO K pelieHuto 3aaad o TEOPUU BEPOSITHOCTEN 1 Mockaa: Beic.
Edumosnu MaTeMaTHYECKOW CTaTUCTHKE: yueO. mocodue obpazoBanue, 2008
JI2.2 [ Munopcknit Bacunmmii | COopHEK 3a1ad 1Mo BBICIIIEH MaTeMaTHKe: yde. mocodue Mocksa: U3a-Bo ®us.-
ITaBnoBuu Mmar. aut., 2006
JI2.3 |JIuneBuu Ombra Maremarnka: yaeOHoe mocooue Hosocubupck: CI'YBT,
HropesHa, lllepoakoBa 2017
Tanuna
BnagumuposHa
7.1.3. Meroanueckune 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
la6anmua B. 1.
JI3.2 |EnunoBa E. C., Mertoanueckue yka3aHusl M 3aaHUs IO BBICIIE MAaTEMATHKE K HoBocubupck: HCABT,
[abanuua B. 1. TUIIOBOMY pacuéry "nddepeHimaipaoe neancieHne GpyHKmmm 1997
OIlHOM TepeMeHHOn"
JI3.3 |T'aBpuioBa AneBTuHa | AHamUTHYeCKas T€OMETPHS: METOA. YKa3. M 3aJaHus 1O BBICIIEH HoBocubupck: HI'ABT,

MuxaiinoBHa,
[Iep6akosa ["anmHa
BuagumuposHa

MaTeMaTHKe [[J1s1 CTyZAeHTOB 1 Kypca 04. popMbl 00y4eHHs BeeX
crrett. |

2009

7.3 IlepeueHb MPOrpaMMHOIO ofecneyeHust

OmneparonHas cucrema Windows

[Taket nmpukagHOTO MpOorpaMMHOTO obectiedeHus 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)
JIEKIIMOHHOT'0 TUIIa
VYueOHas ayAUTOpUS Juts | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn
HPOBEACHUS MPaKTHIECKUX
3aHATUN
VYuebHas ayIUTOPHS Ui | AyauropHast nocka; Kommiekt yueOHoi medenu
MPOBEICHUS TPYIITOBBIX u
WHIMBUIYaTbHBIX KOHCYIIbTAIHN
ITomemenue qutst | Kommnekt yueGHOIT MeOenu Ha 15 mocagouHBIX MeCT.
CaMOCTOSITEIIbHOM pa6orts | [TIK — 10 mwr., moakimrodeHHbIX K ceTd "HMHTepHeT" M 00ecrneunBaronuX JAOCTYI B AJICKTPOHHYIO
o0yJaronxcs nHpOpMaMOHHO-00pa30BaTEeIBHYIO CPeIy Y HUBEPCHUTETA.
YuebHas AyIUTOPHS 1t | AynuropHas 1ocka; KoMruiekT yaeOHON Mebenn

MPOBEACHUSA TEKYILICTO KOHTPOJIA
u l'[pOMe)KyTO'lHOﬁ aTTeCTalun




