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dopma o0ydeHus ouHast

OO6m1ast TpyaA0EMKOCTh 11 3ET

YacoB o yaeOHOMY ITaHy 396 Bupgs! koHTpOIIA Ha Kypcax:
B TOM YHCIIC: 9K3amMeH 1,2
ayIUTOPHBIE 3aHATHUS 120
caMmocTosTeNbHast pabora 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

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
08.03.01 Ctpourenbctio (nmprka3z MuHoOpHayku Poccuu ot 31.05.2017 1. Ne 481)
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rojJ Hayaja noarotoBku 2025

Pabouyro nporpamMmmy cocraBuji(n):
x.m.H., Joyenm, Jluneeuy Onvea Heopesna
Pabouas mporpamMma omoOpeHa Ha 3aceAaHiH Kadeapsl

3aBenyromuii kadenpoii 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:

221

I'mnpasnuka

222

Teopernueckast MexaHUKa

223

@unocodus

224

OOmast >JIEKTPOTEXHUKA U DIICKTPOHHUKA

225

OO0mmit Kypc OECIMIOTHBIX TPAHCIIOPTHBIX CHCTEM

226

OCHOBBI T€OTEXHUKH

227

Texnudeckas MeXaHUKa

228

I'mppasnuka

229

TeOpeTI/I‘ICCKaH MCEXaHHKa

2.2.10

dunocodus

22.11

O6H_la$[ QJICKTPOTCXHUKA U BJICKTPOHHKA

2.2.12

O06muit Kypc 6eCIMIOTHBIX TPAHCIOPTHBIX CUCTEM

2.2.13

OCHOBBI T€OTEXHUKH

2.2.14

Texuuueckass MexaHuKa

3. KOMIIETEHIIMA OBYYAIOIIEI'OCsA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHHUSA JTUCIIUITJINHBI

(MOY.JIA)

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

VYK-1.1: OcymecTBisieT HOUCK U CHHTE3 MOTY4YeHHOH HH(POPMALKK sl PeLIeHHs TOCTaBJICHHBIX 33124

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

VYK-1.3: IIpuMeHsieT CUCTEMHBIH MOAXO0. AJIs PEIICHHUS TOCTaBICHHBIX 33124

OIIK-1: Cnoco6en pemaTts 3a1a4u npogeccuoHAIbLHOM AeATeIbHOCTH HA OCHOBE HCIOJIb30BAHUS TEOPETHYECKUX H
NMPAKTHYECKNX OCHOB €CTECTBEHHBIX U TEXHHYECKHX HAYK, 2 TAK/Ke MAaTeMATHYECKOI0 anmapara

OIIK-1.2: TIpuMeHsIeT OCHOBBI MaTEMaTHIECKOTO anmnapara Ipy peIeHuH 3a1a4 Ipo(ecCHOHAIBHO AeITeTbHOCTH

B pesyinbTate 0CBOCHMSI AMCHUIIIMHBI 00y4AIOLIUICS J0JKEeH

31

3HaTh:

3.1.1

MaTeMaTHYeCKUi anmnapaT 1yt peleHus 3a1a4 Npo(ecCHOHAIbHON NesTeIbHOCTH: OCHOBBI JINHEHHOI, BEKTOPHOH
anreOpsbl, aHATUTUYECKOH TeOMETPHH, OCHOBBI MATEMATHIECKOTO aHAIN3a - TEOPUIO NpeIeNioB, AuddepeHuanbHoe U
HMHTETPaTIbHOE HCUHCIICHUS, METOIBI pelIeHUs Tu(depeHnInaNbHbIX YPaBHEHNH, OCHOBBI TEOPUU BEPOSITHOCTEH.

3.2

Ymerhb:

3.2.1

IIPUMEHATh MaTeMaTHYECKUH alapaT K PeIeHuIo 3a1a4 Ipo(heCCHOHATFHON AeATETBHOCTH: PEIIaTh 3a1a41 JINHEHHOM,
BEKTOPHOH anreOpbl, aHATUTUIECKON TeOMETPUH, BBIYUCIATE IPpeaesbl (PYHKITHHA, TPUMEHATh METO B

I hepeHINANEHOTO 1 MHTErPAIBHOTO MCUNCIICHHS, peraTh JuddepeHnnanbHble ypaBHEHHs], peliaTh OCHOBHbIC 3a/1aut
TEOPHH BEPOSITHOCTEH.




3.3 | Baragern:

3.3.1 [ MaTeMaTHYECKHUM aIlapaToM JINHEIHOH, BEKTOPHON areOphl, aHATUTHIECKOH TeOMETPHH, TEOPUH MPEIEIIOB,

I QepeHInaTbHOTO U UHTETPAIbHOTO HCUHUCIIECHUS, U PepeHINANbHBIX YPABHEHUH, TEOPUU BEPOSTHOCTEH IS
pelieHus 3a1a4 NpoQecCuOHANTBHOM AeSTEILHOCTH.

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bup HaumMeHoBaHMe pa3aeioB U TeM /BU 3aHATHS/ Cemectp | Yacos | Jluteparypa | IIpIlo
3aHATHSA / Kype AToT
Paznen | Pa3pen 1. JIuneiinas anredpa
Jlex Jluneiinas anre6pa /JIex/ 1 6 J1.1J11.3 0
Ip Jluneiinas anredpa /T1p/ 1 6 J12.3 0
Cp Jlunetinas anreopa /Cp/ 1 8 J12.3 0
HKP Jluneiinas anreopa /UKP/ 1 2 0
Paznen | Pazmen 2. BekTopHasn ajredpa
Jlex Bekrophas anrebpa /Jlex/ 1 12 JI1.1 J11.3 0
IIp Bekrophas anredpa /IIp/ 1 12 JI2.3 0
Cp Bexropnas anredpa /Cp/ 1 12 J12.3 0
UKP Bexropnas anreopa /MKP/ 1 2 0
Paszmen |Pa3sgen 3. AHajquTHYecKas reoMeTpHs
Jlex Amnanutnueckas reomerpus /Jlex/ 1 0 J1.1J11.3 0
IIp Amnanmutnueckas reomerpus /IIp/ 1 0 J12.3 0
Cp Amnanmutnueckas reomerpus /Cp/ 1 46 JI2.3J13.3 0
Paznen | Paspes 4. Ilepemennasn. Ipenena. @ynxkuus
Jlex Iepemennas. [Ipenen. @ynxmms /Jlex/ 1 6 JI1.1J11.3 0
Ip [epemennas. [Ipenen. dynxuns /Tp/ 1 6 J12.3 0
Cp [epemennas. [Ipenen. dynxuns /Cp/ 1 10 J12.3 0
HKP [epemennas. [Ipexen. @ynxuns /MKP/ 1 1 0
Paznen | Pa3pen S. Inddepennnanbroe ucuncieHue GyHKuni oqHou
nepeMeHHOI
Jlex Juddepennuansaoe HcanuciIeHne GyHKIH 0qHOH epeMenHol /JIex/ 1 4 JI1.1 JI1.3 0
Ip Juddepennuansroe ncancienne GpyHKui ogHol mepemenHoi /T1p/ 1 4 J12.3 0
Cp JuddepennnansHoe ucuucieHne QyHKIA oqHON epemenHoi /Cp/ 1 6 J12.3713.2 0
HKP Juddepennuansaoe ncancienne GyHKIwi ogaoi epemenHoi /MKP/ 1 1 0
Jlex JuddepennnansHoe HcarcieHne GyHKIIH OTHON epeMenHol /JIex/ 2 4 JI1.1 J11.3 0
Ip JuddepernuansHoe neancieHne GpyHKIui ogHol mepemenHoi /I1p/ 2 4 J12.3 0
Cp JuddepennnanbHoe ucuucieHne GyHKIHA oqHol nepemenHoi /Cp/ 2 8 J12.3713.2 0
HKP JuddepennnansHoe ucuucieHre GyHKIui oqHon nepemennoi /MKP/ 2 1 0
Paznen | Pa3zmen 6. HeompeneneHHbIN U OnpeiesieHHbIA HHTErpaJ
Jlex Heomnpenenennplit v onpeneneHHbii naterpan /Jlex/ 2 14 JIT.1JI1.3 0
IIp Heonpenenennsiii u onpeaenenubiii uatTerpain /I1p/ 2 14 J2.2 0
Cp Heomnpenenenuslii u onpeneneHuslii uaterpan /Cp/ 2 32 2.2 0
UKP Heomnpenenennstii u onpenenenuslii uaterpan /UKP/ 2 1 0
Pazgen | Paszpes 7. ®yHKIMH HECKOJIbKHX IePeMEHHBIX
Jlex DyHKITNH HECKOIBKHUX MepeMeHHBIX /JIex/ 2 4 J1.1J11.3 0
IIp DyHKITIH HECKOIBKHUX MepeMeHHbIX /IIp/ 2 4 2.2 0
Cp OyHKINN HECKOIBKHUX MepeMeHHBIX /Cp/ 2 10 J13.1 0
HKP OyHKIH HECKOTIBKHUX MepeMeHHbIX /MKP/ 2 2 0
Paznen | Paspes 8. IuddepenunaibHbie ypaBHeHHs
Jlex Huddepernnansueie ypapHeHus /Jlex/ 2 10 JI1.1 J11.3 0
Ip Huddepennumansaeie ypapaerns /I1p/ 2 10 J2.2 0
Cp Juddepennmansusie ypasHenus /Cp/ 2 30 J12.2 0
HKP Juddepennunansusie ypasHenus /MKP/ 2 2 0
Paznen | Pa3znen 9. Teopusi BepositHOCTeii. BepositHOCTH cOOBITHIA.
Jlex Teopus BeposTHOCTeH. BeposiTHocTH cOObITHH. /JIek/ 2 0 JI1.2 0
IIp Teopus BeposTHOCTEH. BepositHocTn coobiThid. /I1p/ 2 0 JI2.1 0




Cp Teopus BeposiTHocTeil. BepositHocTr coObiTHid. /Cp/ 2 30 J12.1 0

HKP Teopus BeposTHOCTeH. BepostHocTH coObrtuii. /MKP/ 2 0 0

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

ConeprkaHne JIEKIIMOHHOTO Kypca
1 cemectp

Paznen 1. Jluneiinas anrebpa.

Martpupl. [eiicTBus Hag MaTpULlaMu (CI0KEHUE, BRIYUTaHUE, YMHOKEHUE MaTPUIIBl Ha YHMCII0, IPOU3BEACHUE MaTpuUll). MUHOp U
anredpanyeckoe TOMOIHEHHe deMenTa. Onpenenurens n-ro nopsaka. Coiictea onpenenureneid. OOIIe CBEICHHS O CHCTEMaX
JUHEHHBIX anredpandeckux ypaBHeHU. CHCTEMBI n YpaBHEHUI ¢ n HeM3BeCTHHIMU. Pemierne cuctemMbl. CHCTEMBI COBMECTHBIE H
HECOBMECTHBIE, COBMECTHBIE ONPEICTICHHBIE M HEOlpeAeieHHbIe. Pelenne cucteM JTMHEHHBIX alnreOpandeckux ypaBHEHUH
MmetonoM Kpamepa. Teopema Kpamepa. CucteMbl m ypaBHEHHI ¢ n HEU3BECTHBIMU. PABHOCHIIbHBIE CUCTEMBL. DlIeMEHTapHbIE
peoOpa30BaHUs CHCTEM JIMHEHHBIX anreOpandecKux ypaBHeHnil. TeopeMa o mepeBoe CHCTEMBI B paBHOCHIIBHYIO €if CHCTeMY.
Pemenne cucreM MMHEHHBIX anreOpandecKux ypaBHeHUH metogoM ["aycca.

Pa3nen 2. BekropHast anreopa.

OCHOBHBIE TTOHATHS M ONIPEEICHIs BEKTOPHOH anreOpsI (BEKTOp, KOJIMHEApHbIE, KOMIIaHApHBIE BEKTOPHI, MOYIIb BEKTOPA,
paBHbIE BEKTOPHI, €IUHUYHBII, HYJIEBOW BEKTOPHI). ba3uc Ha MIOCKOCTH U B IPOCTPAHCTBE. TeopeMBbl 0 Pa3oKEHUH BEKTOPa MO
6azucy. KoopauHats! BekTopa B JaHHOM Oasuce (onpezaenenue). OpToHOpMHUPOBaHHBIN 6azuc. HaxoxneHne KoopanHAT BEKTOpPA 110
M3BECTHBIM KOOpAMHATaM €ro Hayana ¥ KoHIa. JInHelHble onepaluy HaJ BEKTOpaMHU: CJI0KEHHE, BBIYUTaHUE BEKTOPOB, YMHOXKEHHE
BEKTOpa Ha umcio. CKansipHOE IPOU3BECHNE BEKTOPOB, CBOMCTBA CKATSIPHOr0 Ipon3BeieHns. CKaIIpHOE IPOU3BEICHNE
BEKTOPOB, 3aJaHHBIX KOOPAWHATAMH B OPTOHOPMHPOBaHHOM Oasuce. [IpuMeHeHne CKalsspHOro MPOU3BEJCHUS K PEIICHHIO 3a/1a4
(Momynp BEKTOpA, JIMHA OTPE3Ka, yroyl MeX Iy BEKTOPaMH, YCIOBHE OPTOrOHAIbHOCTH BEKTOPOB, TPOEKIUS BEKTOPA Ha BEKTOP).
Hanpasnsromue kocuHychl BEKTOpa. BekTopHOE pon3BeieHue 1ByX BEKTOPOB, CBOMCTBA BEKTOPHOIO IIpOoU3BeIeHUA. BekTopHOE
MpOU3BEIeHHE BEKTOPOB, 33JaHHBIX KOOPJIMHATAMHU B OPTOHOPMUPOBAHHOM Oa3uce. IIprMeHeHe BEKTOPHOTO MPOU3BEACHHS K
pelIeHuIo 3aaad (MI0IIaAb NapanaeaorpaMma, IIoIaAb TPEYroNbHUKa, YIoNl MeX Ty BekTopamu). CMeIlaHHOEe TPOU3BEJEHUE TPEX
BEKTOPOB — onpeeneHre. CMeImanHoe TPOM3BECHHE BEKTOPOB, 3aJaHHBIX KOOPANHATAMH B OPTOHOPMHPOBAaHHOM Oasrce.
CBolicTBa CMEIIaHHOTO MPou3BeAcHUS. KOMIUIeKCHBIE Yuca U JeUcTBUS HaJ HUMH. M300paskeHne KOMIIIEKCHBIX YHCeN Ha
IUIOCKOCTH. MOZy/b ¥ apryMEHT KOMIUIEKCHOT'0 4ucia. Ayredpandeckasi 1 TPUTOHOMETpHUYecKasi (POPMbI KOMIUIEKCHOTO YHCIA.
®opmymna Ditnepa. [lokasarenbHast popMa KOMILIEKCHOTO Ynciia. KopeHb N3 KOMIUIEKCHBIX YHCEIL.

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

[Monstre QyHKIMK. 3aBHCHUMBIC U HE3aBUCHUMBIE IEPEMEHHbIE, 00IACTh ONPEISNICHHUS 1 MHOXECTBO 3HaYeHUH pyHKIMH. CriocoOb!
3aganus GyHxmu. ['paduk Gyrakim. OCHOBHBIE CBOMCTBA (DYHKIIUH: MOHOTOHHOCTB, YeTHOCTh, IEPHOANIHOCTD,
orparndeHHOCTh. CnoxHast ¢pynknus. [Torstue okpectHoCTH TOuku. [Ipenen dynkuun B Touke. [Ipenen GpyHkImm Ha
6eckoHeuHocTH. beckoneuno mManble u 6eckoHeyHO Oomnbiine QyHKunu. Teopema o CBsI3U OECKOHEUHO MaNbIX U OECKOHEUHO
Gonbux BennuuH. [IepBolii u BTopoii 3aMeuartenbHble peensl. CpaBHEHNE OECKOHEUHO MajlbIX, 3KBUBAICHTHbIE OECKOHEUHO
Maisie. OCHOBHBIC SKBHBAJICHTHOCTH. HenpepsIBHOCTE (DyHKITNH B TOUKE U HA OTPE3Ke, CBOMCTBA HEIIPEPHIBHBIX (DYHKIIHI.
Knaccugukanus Touek pazpbiBa GpyHKIUU.

Paznen 5. IuddepennmansHoe ncurcnenne GyHKIMNA OTHOH TepeMeHHOM.

[NonsTre Mpou3BoAHON (GyHKINK B TOUKE. [ eoMeTpHuIecKuii CMBICI IPOU3BOAHON. Y paBHEHHS KacaTeIbHON M HOPMaHU K rpaduKy
¢ynkuuu. [paBuna HaxoxaeHUs npon3BoaHoi. [TonsTre nudpdepenimana Gynkiun. [Ipor3BoaHas CIOKHOM
¢yskiyn.[Ipon3BoaHbIE BRICIINX MOPSIKOB.

2 cemecTp

Paznen 5. Anddepenimanpaoe neancieHne GyHKIMA OQHON ITepeMeHHOH.

Teopemsr Poms, Jlarpamka, Komm. Oxctpemyms! GyHKImum, Heobxoanmoe ycnosue. [Ipn3Haky MOCTOSHCTBA, BO3PACTAHUS U
yObiBaHMs pyHKUIMH. JloCTaTOYHbIE IPU3HAKU CYILIECTBOBAHUS IKCTpeMyMa (GYHKIIMU. BBIMTYKI0CTh, BOTHYTOCTh rpaduka
¢yskun. Toukn neperuba. JlocraTounble MPU3HAKY BBITYKIOCTH, BOTHYTOCTH Tpaduka QyHKIUK 1 TOUKH neperuda. [Ipasuio
Jlormurans. AcumnrtoTsl rpaduka GyHknuu. Buast acumnToT. OOMIHiA 1uTaH uccineoBaHus QyHKIMU U IOCTPOCHUS €€ rpaduka

Paznen 6. HeonpeaeneHHblid 1 onpeieJICHHBIN HHTErpall.

ITepBooOpa3Hast GyHKIMS 1 HEONPEACIEeHHBIH HHTETpall. Teopema CymiecTBOBaHHU MepBooOpa3Hoii. CBOHCTBA HEONPEIEIIEHHOTO
uHTerpana. Tabnuiia OCHOBHBIX HHTErpaaoB. MeTo/ 3aMEeHbI IEpEeMEHHON B HEOIPEICICHHOM HHTeTpae. MeTo HHTerpHPOBaHUS
10 YacTsM B HEONPEIEeICHHOM HHTerpaie. Panmonansuble 1poou. HTEerpupoBanue NpoCTEHIINX paloOHaIbHbIX APOOEH.
PaziojkeHne panoHaIbHON IpoOH Ha IpocTeHIIHe.

3amaga o BRIYMCICHNH IUTONIAIN KPUBOJIMHEHHON Gurypsl. OnpeneneHHbIii naTerpai. Teopema cymecTBoBaHusa. OCHOBHEIE
CBoOIfcTBa omnpezeneHHoro uarerpana. ®opmyna HetotoHa — JleliOHuIa. 3aMeHa IepeMEeHHOI B ONpe/ieIecHHOM HHTeTrpae.
HHTerpupoBaHue 10 YacTsM B onpeeaeHHoM uHTerpane. HecodctBenHble unTerpanst 1 u 2 poaa. Ilnomans miockoi Gurypsl B
IPSMOYTOJIbHOH IEKapTOBOM cUCTEME KOOPAUHAT.

Paznien 7. ®yHKIMM HECKOJIBKUX IEPEMEHHBIX.
IMousaTHEe QYyHKIUHU IBYX epeMeHHBIX. CITocoObl 3a1aHus GYHKIMH JIBYX MEPEMEHHbBIX, 00JIACTh e onpeaeacHus. OKpeCTHOCTh




pamuyca r Touku. IIpenen GpyHKIHM ABYX IMepeMeHHBIX. YacTHBIE U MONHOE NpUpaIIeHus GYHKIUH IBYX MepeMeHHbIX. YacTHEIe
HPOU3BOHbIE (PYHKIMH JABYX IEPEMEHHBIX, X I€OMETpUUCCKUi cMbICI. HYacTHble U epeHnnansl, NoIHbIi auddepeHuan
(yHKIHH OBYX ITepeMEHHbBIX. YacTHBIC TPOU3BOIHEIC BEICIINX IOPSIKOB. TeopeMa 0 He3aBUCHMOCTH OT ITOCTIE0BATEIEHOCTH
nuddepernuposanus. DKcTpeMyM (YHKIUH ABYX NepeMeHHBIX. HeoOXoMuMble i JOCTaTOUHBIC YCIOBUS CYIIECTBOBAHHS
JKCTpEeMyMa.

Paznen 8. luddepennnanbHbie ypaBHEHHUS.

IonsTtue muddepernnansHoro ypaBHeHus. Ilopsanok, pemenue 1uddepeHnuansHOro ypaBHeHus. IHTerpansHble KpUBBIE.
Juddepennunansipie ypaBHeHHs 1-ro nopsiaka: o0 By, 3anada Korn, obliee n 4acTHOE pelIeHus, 00N 1 YaCTHBINA
uHTerpaisl. JuddepeHnmansHpe ypaBHEHHUS ¢ pa3IelICHHBIMH U pa3/IeNAIOINMICS ITepeMeHHBIMH. JInHeHHBIe
nuddepennmanbabie ypaBHeHHs 1-ro nopsaaxa. JuddepeHnnansabie ypaBHEHHS BBICIIHX MOPSIIKOB, JOMYCKAIOINE TOHIKCHNE
nopsizaka (3 Bunga). O0uire NOHATHS O JMHEHHBIX OTHOPOAHBIX AU (depeHIHaTbHBIX YPaBHEHHUAX BBICIINX ITOPSAIKOB: ONpeieleHue,
HOHATHE O JIMHEHHO HE3aBUCHMBIX (PyHKIMSX, (yHAAMEHTaIbHAs CHCTEMa penieHui. Teopema o CTpyKType 0OIIero pemeHus
JIMHEHHOTO OXHOPOAHOTO IU(depeHIHaAIFHOTO ypaBHEH!. BriBoa (hopMyst ayist 00Imero peneHus JINHEHHOTO 0THOPOTHOTO
nuddepeHnnanTsHOro ypaBHeHHs 2-T0 nopsaaka. JInHeitHble HeoHOPOIHBIE () depeHInaIbHbIe ypaBHEHUS. Teopema 0 CTpyKType
001Iero peleHust IMHEIHOro HEOJTHOPOAHOT 0 AnddepeHIansHoro ypasHeHus . JInneiinsle HeoqHOpoaHbIe UddepeHIATbHbIC
YpaBHEHHS C TIPABOH YaCThHIO CIICIIMAIBEHOTO BU/IA.

ITpakTH4eckue 3aHATUSA

1 cemectp
IIpaktiueckoe 3ansTue 1. OnpeaenuTens U ero CBOXCTBA. BerumcieHne onpeaenuTens o CTPoKe, CTOI0Iy
ITpakTuyeckoe 3anATHe 2. Pemenue cucrteM nuHeHHbIX ypaBHeHUH (MeTon Kpamepa, meton I"aycca amst KBaipaTHBIX CUCTEM)
IMTpakTryeckoe 3anaTHE 3. Pemenne cucreM TMHEWHBIX ypaBHEHHUH (MeTox ["aycca Ayt MpOU3BOIBHEIX CHCTEM)
IIpakTnueckoe 3anarue 4. Bekropsl. JIuHelHble onepanuy Hajl BEKTOPAMHU.
IIpaktnyeckoe 3anarue 5. JlelcTBUS C BEKTOpaMH, 3alaHHBIMU KOOpJMHATAMHU
ITpakTuyeckoe 3anatHe 6. CkaasipHOE MPOU3BEAECHHE BEKTOPOB
IIpakTnueckoe 3anstue 7. BEeKTOpHOE U CMEIIaHHOE IPOU3BEICHUS BEKTOPOB
IIpaktiueckoe 3anstue 8. KonrponsHas pabora
ITpakTuyeckoe 3anarue 9. KommnekcHsle uncna
IMpakTryeckoe 3ansarue 10. yHKIMN: 001aCTH ONpeAeIeHus, 001acTh 3HAUCHHUH, CBOICTBA, TpadMKK JIMHEWHOH QyHKIHH,
KBaIPaTUYHOI, 0OpaTHOH MPOTIOPIIHOHATEHOCTH.
IIpaktuyeckoe 3anarue 11.Ilpeaens! GyHKIMNA: OCHOBHBIE HeonpeaeaeHHoCTH. b.6. u 6.M. pyHKIMH
ITpakTudeckoe 3anaTHe 12. 3amedarenbHble TPEIEIbI
IIpakTryeckoe 3anarue 13. [IpousBoanas u quddepenman
IIpaktiueckoe 3anstue 14. [IponsBogHas caoxHON (GyHKIIMK U IPOU3BOJHBIE BBICIIHX MOPSIKOB

2 cemectp
IMpakTraeckoe 3ansrue 1. [Ipasuno Jlomurans. MccnenoBanne GpyHKIMN Ha MOHOTOHHOCTD M SKCTPEMYMEI € TIOMOIIBIO TIEPBO
IIPOU3BOJHOM.
IIpakTuyeckoe 3anarue 2. AcumMntoTsl rpaduka Gynkuuu. [lomHoe uccnenoBanue GyHKIUE U MOCTpoeHHE Tpaduka.
ITpakTudeckoe 3anatue 3. [lepBooOpasHble U HEOMPEAEIEHHbIH HHTErPal: HEMOCPEACTBEHHOE HHTETPUPOBAHHE.
IIpakTryeckoe 3anstue 4. MaTerprpoBaHme NoABeIcHHEM 11011 3HaK auddepenimana, 3aMeHa mepeMeHHO.
IIpaktiueckoe 3anstue 5. opMyna HHTETPUPOBAHUSA IO YacTsAM. IHTerpupoBaHHe pallOHAIBHBIX JPOOEH.
I[Tpaxtiueckoe 3austie 6. OnpeaeseHHbIH HHTErpal 1 ero Beraucienue (popmyna Hetotrona—JleiiOnuna)
[Mpaktrnueckoe 3anustue 7. HecoOcTBeHHBIH HHTErpa | 1 2 polia: BEIYHCIICHUE.
[IpakTtiueckoe 3ausTue 8. [IpunokeHus onpefeIeHHOTo HHTerpaa (BBIYUCIICHNE IUIONa el GUryp 1 00bEMOB TEIl BPAIICHUS)
IIpaktiueckoe 3aHsTHE 9. DYHKIIMU HECKONBKUX EPEMEHHBIX: YaCTHBIE IPOM3BOAHBIC U AU (epeHIHal.
I[Npaxtiueckoe 3ansitie 10 YacTHble TPOM3BOJHBIC BTOPOTO MOPSAKA M SKCTPEMYM (PYHKIUH IBYX IIEPEMEHHBIX.
IIpakTrueckoe 3anstue 11. KonTponsHas padora
Ipakriueckoe 3austue 12. IuddepeHnuansabie ypaBHEHUS 1-ro MopsIKa ¢ pa3AeisoMUMUCS IePEeMEHHBIMH.
[TpakTuueckoe 3anstue 13. Jluneitnpie nuddepeHmanbabie ypaBHeHHs 1-ro nopsika
IMpakTryeckoe 3ansarue 14. [luddepeHnmansaple ypaBHEHUS N-TO MOPSIKA, JOITyCKAIONIHe TIOHKEHIE TOPSAKa.
IIpaktiueckoe 3austue 15. JInHeltHsle oqHOPOHBIE AN GEPEeHITHANTBHBIC YPABHEHUS N-TO MTOPSIIKA.
IIpakTuyeckoe 3anarue 16. Jlunelinsie HeogHOPOHBIE TU(PepeHIINaTbHBIE YPaBHEHHUS N-TO MOPSIKA.

6. ®OHJ OHEHOYHBIX CPEJICTB

6.1. [lepevyeHb BHIOB OIIEHOYHBIX CPEACTB

- 3aJIaHMs ISl IPOBEJICHUSI KOHTPOJIBHBIX padoT;
- 9K3aMEHAIlMOHHBIE BOIIPOCHI.

6.2. Tembl NUCbMEHHBIX PadOT

KoHTposbHBIE paboTHI IO TEMaM:

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

2. KommnexcHsle gncia (JOMAIIHAS KOHTPOJIbHas paboTa)

3. Boruncnenue npeaenoB OyHkiuu (JOMalIHIs KOHTPOJIbHAs paboTa)




4. UccnenoBanue ¢hyHKUuUil (TOMaIIHIs KOHTPOIbHAS paboTa)

5. OnpenenéHHbIi 1 HeonpeAenEHHBIA UHTErpal (2 cemecTp).

6. TnddepennnansHple ypaBHEHIS(IOMAIIHS KOHTPOJIbHAS paboTa).
3. JuddepennnansHeie ypaBHEHUS (2 ceMecTp).

6.3. KO]—ITpO.]'I])H])Ie BOIIPOCHI U 3a1aHUA

BOITPOCHI K DK3AMEHY B 1 cemectpe

Paznen 1. Jluneiinas anreopa.

1. Matpuns!. JleicTBHS HAJ MaTpUIIAMH (CIIOXKEHHE, BEIYHUTAHUE, YMHOKCHHE MaTPHIIBI HA YHCIIO, TPOU3BEACHIE MATPHII).

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

3. CgolicTBa oIpeneauTeneii.

4. O0mue cBeeHNS 0 CUCTEMaX JTHHEHHBIX alreOpandeckux ypaBHeHHH. CHCTEMBI N ypaBHEHHUH C N HEM3BECTHRIMU. PerieHne
cucreMbl. CHCTEMBI COBMECTHBIE I HECOBMECTHBIC, COBMECTHBIE OIIPE/ICIICHHBIC H HEOTIPEICTICHHBIC.

5. Perienue cucteM NuMHEHHBIX anredpandeckux ypaBHeHuit MmetonoM Kpamepa. Teopema Kpamepa.

6. CructeMbl m ypaBHEHHI ¢ N HEN3BECTHBIMH. PABHOCHIIBHBIE CHCTEMBI. DJIeMEHTapHbIe TPe0OPa30BaHUs CHCTEM JTMHEHHBIX
anredpandeckux ypaBHEHHH. Teopema o mepeBojie CHCTEMBI B PABHOCIIIBHYIO €1 CHCTEMY.

7. Pemenne cucteM TMHEHHBIX anreOpandecKux ypaBHEHUI MeTonoM [aycca.

Pa3nen 2. BekropHast anredpa.

8. OCHOBHBIE TIOHATHS U OTIPEIENICHNS] BEKTOPHON anreOps! (BEKTOpP, KOJUTHHEapHBIe, KOMIUIAaHAPHBIC BEKTOPEI, MOIYIb BEKTOPA,
paBHbIE BEKTOPHI, €TUHUYHBIH, HYJIEBOW BEKTOPHI).

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

10. KoopmuHate! BekTopa B JaHHOM 0asuce (ompenenenue). OpToHOPMHPOBaHHEIH 6a3uc. HaxoxaeHue KoopanHAT BEKTOpA Mo
U3BECTHBIM KOOPIMHATAM €ro Haualsla U KOHIIA.

11. JIuneliHple onepayy HaJl BEKTOPAMU: CII0KEHHE, BEIMUTAHUE BEKTOPOB, YMHOXKEHHIE BEKTOpA Ha YHCIIO.

12. CkansipHOE MPON3BEACHUE BEKTOPOB, CBONCTBA CKAIIPHOTO MTPOU3BEICHUSI.

13. IlpuMeHeHne CKaISPHOTO MIPOU3BEACHNS K PEIICHUIO 3a/1a4 (MOIYIb BEKTOpA, IIMHA OTPE3Ka, YTOI MEXKAy BEKTOPaMH, yCIOBHE
OPTOTOHAJILHOCTH BEKTOPOB, IPOCKIIHS BEKTOpPA HA BEKTOD).

14. BexTopHOE IMPOM3BEICHUE ABYX BEKTOPOB, CBOWCTBA BEKTOPHOTO IPOU3BEIICHUS.

15. IlpuMeHeHNEe BEKTOPHOTO IIPOU3BEACHHS K PEIICHHUIO 3a1a4 (TUIOIIAH TTapajliesiorpaMMa, TPEYroNbHIKA, YTOT MEXITy
BEKTOPaMH).

16. CmemaHHOE TPOM3BEACHHIE TPEX BEKTOPOB — omnpezesieHie. CMeaHHOE IPOU3BEICHUE BEKTOPOB, 3aIJaHHBIX KOOPHMHATAMH B
OPTOHOPMHPOBAHHOM Oas3mce.

17. CBolicTBa CMEIIIAHHOTO MTPOU3BEIACHUS.

Paznen 3. AHanuTuueckas reoMeTpus

18. IIpsiMoyrospHasl JeKapTOBa CUCTEMA KOOPIUHAT Ha INIOCKOCTH U B IPOCTPAHCTBE.

19. OnopHas Touka 1 HOPMaJIbHBIH BEKTOP IIOCKOCTU. Y paBHEHHE IJIOCKOCTH, IPOXOSIIECH Yepe3 JaHHYI0 TOUKY
HEPIeHANKYISIPHO JTaHHOMY BekTopy. OOliee ypaBHEHHUE IIIIOCKOCTH.

20. YpaBHeHME IUIOCKOCTH, IPOXOSILEH uepe3 TpU TOUKU. Y PpaBHEHHUE INIOCKOCTH «B OTPE3Kax» Ha KOOPIUHAT-HBIX OCAX.
21. OnopHast TOYKA ¥ HANIPABJIAIOMHNI BeKTOp IpsMoit. O01rue, mapaMeTpuiecKie, KAHOHUUECKHE YPAaBHCHHUS MIPSIMON B
npocTtpaHcTBe. KaHoHHUeCcKkne ypaBHEHUS IPAMOI B IPOCTPAHCTBE, IPOXOIAIIECH Yepe3 ABE TOUKH.

22. Yroa Mexkay NpsIMOH U INIOCKOCThI0. Touka nepeceyeHust mpsaMoi U MIIOCKOCTH.

23. Ilpsimas Ha m1ocKocTH. PasnuyHble BUABI ypaBHEHU IIPSIMOM Ha IJIOCKOCTH.

24. OxpyxHocTh. KaHOHMUECKHE ypaBHEHUS OKPYKHOCTH U €€ IOCTPOCHHE.

25. Onnunc. KanoHnueckye ypaBHEHHUS 3JIIMIICA U €T0 TOCTPOEHHE.

26. 'mmep6oa. KaHoHMYeckne ypaBHEHUS THIIEPOOITHI B €€ IOCTPOCHHE.

27. Iapabona. KanoHmueckne ypaBHEHUs apaboIbI U €€ TTOCTPOCHHUE.

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

28. INonstre pyHKIMH. 3aBICHMBIC U HE3aBUCUMBIE IIEPEMEHHBIC, 00JIaCTh OIPEIeNICHNS 1 MHOXKECTBO 3HAYCHUH (DYHKIIHH.
Croco6s1 3aganus pyHknuu. I'paduk GyHKIHH.

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

30. CnoxxHast GyHKIHUS.

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

32. IIpenen GpyHKIMHU HA GECKOHEUYHOCTH.

33. beckoHewyHO Maible u GeckoHeyHO Oonbime GpyHKIHU. Teopema o cBsI3u OECKOHEUHO MaJbIX U OECKOHEYHO OOJIBIINX BEJIUYHH.
34. TlepBblil 1 BTOPOI 3aMeUaTeNbHbIE PEAEIBI.

35. OxBUBaTIEHTHBIE OECKOHEYHO Maslble BeNU4UHBL. OCHOBHBIC 9KBUBAJIEHTHOCTH.

36. HenpepbiBHOCTB (DyHKIIMHM B TOUKE U Ha oTpe3ke. Knaccudukanus Touek paspbiBa. CBOWCTBA HEIIPEPBIBHBIX (QYHKIIMIL.

Pazpmen 5. Tluddepernnansaoe ucurncinenne GyHKIUH OJHOH EpEeMEHHOMN.

37. Ilonatue Npou3BOIHON (PYHKIIMU B TOUKE.

38. 'eomeTprueckuii CMBICI IPOU3BOIAHOMN. Y paBHEHHMS KacaTeIbHON U HOpMalH K rpaduky QyHKIMN.
39. Ilpon3BoAHbIE BBICIIUX MOPSAKOB.

40. IousTue muddepennnana GyHKIHAN.




BOITPOCBI K OK3AMEHY Bo 2 cemectpe

Paznen 5. Anddepenimanpaoe neancieHne GyHKIHA OQHON ITepeMeHHOMH.

. OKCTpeMyMbI (QyHKIIHH.

. [Ipu3Haky NOCTOSHCTBA, BO3pacTaHUs U YObIBaHUS (PyHKUUU.

. JlocTaTouHble MPU3HAKY CYIIECTBOBAHUS SKCTpEMyMa (DyHKIUH.

. BemykitocTs, BorayTOoCTh rpaduka ¢pyaknun. Touku mepernda.

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

. IIpaBuino Jlonurans.

. AcumrnroTs rpaduka GyHKIHH. Buner acummror.

. O0mwuit ian nccaenoBaHus QyHKIMN U TOCTpoeHNUs e€ rpaduka.

. KommnexcHsle uncna: onpesenenue, 1eiCTBUTENbHAS U MHIMAas YaCTH KOMIUIEKCHOTO YHCIIa, MHUMasl €IMHUIIA, PaBHbIE,
CONPsKEHHbIE KOMIUIEKCHBIE YHCTA.

10. [deiicTBusI HaJ KOMIUICKCHBIME YrcIaMy. M300pakeHre KOMIUIEKCHBIX YHCEI.

11. TpuroHoMeTprdecKast ¥ mokaszaTeabHast (GOpMBI 3aITUCH KOMIUIEKCHBIX YHCEIL.

12. YMHOXEHHE U JieJIeHHe KOMIUICKCHBIX YHCell B TpuroHomerpudeckoit popme. dopmyna Myaspa. H3BneueHne apuMeTnaeckux
KOpHEH M3 KOMIUIEKCHBIX YHCEL.

O 02N DN kA~ Wi —

Paznen 6. HeonpeneneHHslit 1 onpeeieHHbII HHTEerpai

13. TlepBooOpa3Has GpyHKIMS U HEONPEAEICHHbIH HHTErpal. TeopeMa CylecTBOBaHUs IEPBOOOPA3HOM.
14. CBoiicTBa HEOIIPEAEICHHOIO UHTErpaIa.

15. MeTon 3aMeHbl IEPEMEHHOI B HEOIIPEIEIIEHHOM HHTErpalle.

16. MeToa uHTErpupoBaHUsl MO YACTSAM B HEONPEJEIECHHOM HHTErpaie.

17. ParmonansHbIe 1pobu. IHTErpupoBaHue MPOCTEHIINX paiOHATBHEIX JPOOCH.

18. PasznoxxeHne pannoHaIBHOM ApOOH Ha pOCTEHIIe

19. 3amava o BRIYHCICHNY IJIOLIAIN KPUBOJIMHEHHON Gurypsl. OnpeneneHHblii uHTerpai. TeopeMa cyiie-CTBOBAHHS.
20. OCHOBHBIE CBOIMCTBA OMPE/ICIICHHOTO HHTErpaa.

21. ®opmyna Herotona — JleitOHMIA.

22. 3ameHa NepeMEHHOI! B OIpe/IeICHHOM HHTETpae.

23. MHTerpupoBaHue 10 YacTsAM B OIPENEIEHHOM HHTETpae.

24. HecoOCTBEHHBIC HHTETPAIIBI ¢ OECKOHEYHBIMH TIpEIeTIaMu.

25. HecoOCTBEHHBIC HHTETPAIIBI OT PA3PBIBHOM (DYHKIIMHL.

26. [1nomans miockoi GUrypsl B MpSIMOYTOJIBHOM J1EKapTOBOI CUCTEME KOOPIHHAT.

Paznen 7. ®yHKIMM HECKOIBKUX IEPEMEHHBIX.

27. Ionstue GyHKIUU ABYX nepeMeHHbIX. CriocoOs! 3aJaHus (PyHKIMU JIBYX IIEPEMEHHBIX, 001aCTh €€ ONpeAeIeHH .

28. YacTHble ¥ NOJIHOE NPUPAILCHUS QYHKIUN JBYX IIEPEMEHHBIX.

29. YacTHble IPON3BOIHbIC (DYHKIUH ABYX NEPEMEHHBIX.

30. INonusrit quddepennnan GyHKINN IBYX TIEPEMEHHBIX, YaCTHBIE U (epeHIIATIEL.

31. KacaTenbHas INIOCKOCTb U HOPMaJlb K TOBEPXHOCTH.

32. YacTHble IPOM3BOJHBIC BBICIIMX HOPSIKOB. TeopeMa 0 He3aBUCHMOCTH OT IOCJIEJOBATEIBHOCTH AU PEepeHIIUPOBAHUS.
33. DkcTpeMyM QYHKIMH JABYX MepeMeHHbIX. HeoOX0arMbIe U TOCTATOYHBIE YCIIOBHS CYIIECTBOBAHUS DKCTPEMYMA.

Paznen 8. Inddepennpansuble ypaBHEHHs

34. INonsrue muddpepernuansHOro ypapHeHus. [lopsnok, pemenne nuddepeHnnaIb-HOro ypaBHEHHS. VIHTerpaabsHbIe KPUBBIE.
35. Juddepernnanbueie ypaBHeHUs 1-T0 mopsiaka: oomwmii Bu, 3anavya Koy, obIiee u 4acTHOE pelieHust, 00N 1 YaCTHBIH
UHTETpajbl.

36. TucddepeHunanbHble ypaBHEHUS C Pa3AeICHHBIMU U Pa3JeIIOIUMUCS IEPEMEHHBIMU.

37. Jlunetinsle nuddepeHmraIbable ypaBHEHNs 1-ro opsIKa.

38. MuddepeniuanbHble ypaBHEHUS BEICIINX TOPSAAKOB, AOITYCKAIONIHE TOHMKEHHE MOopsakf.

39. O6une NOHATHS O JIMHEHHBIX OJHOPOIHBIX U PEepEeHINATEHBIX YPABHEHNIX BBICIINX HOPSIKOB (OIpe/ielieHHe, HOHATHE O
JIMHEHHO HE3aBUCHMBIX GYHKIMX, QyHIaMEHTaIbHas CHCTeMa pemeHnii). Teopema o CTpyKType 00IIero penieHust TNHEHHOTO
OJHOPOJHOTO nuddepeHnnaIbHOTO ypaBHEHHS.

40. BeiBozt popmyn u1st 00IIero pelieHus: TMHEHHOT0 0JHOPOAHOr0 TuddepeHInalIbHOr0 YpaBHEHUS 2-T0 MOpsIKa.

41. JIuneiinsle HeoqHOpOAHBIE MU depennanbable ypaBHeHUs. Onpenenenue. TeopemMa o cTpyKType oOIIero peeHns IMHEHHOTo
HEeomHOpoaHOTO MH(depeHnnaTsHOTO ypaBHEHHS.

42. JluneliHble HEOTHOPOAHBIE TU(depeHnnaNbHbIe ypaBHEHHS C IIPAaBOi YacThIO CIEUAIBHOTO BUAa (3 ciaydas).

Paznen 9. DnemeHTHI TEOpHH BEPOSATHOCTEH.

43. DnemenTsl KoMOWHaTOpUKH. Paznmunble Buabl coennuHernit [lepecranoBku. Pasmemienus. Coderanusi.

44. TIpenmet Teopun BepositHocteil. Mcnibitanue. Vicxon ucnbitanus. Kimaccuduxauus coobrtuid. [Tonnas rpynmna coObITHii.
45. Yacrora nosieieHust coobITus. Kitaccndeckoe onpenenieHne BEpOsITHOCTH.

46. Cymma, Ipou3BeIcHHE, pa3HOCTh COOBITHH.

47. YcnoBHas BEpOSTHOCTb.

48. Teopembl CIOXKEHUSI BEPOSITHOCTEH U CIEACTBUS U3 HUX.

49. Teopema YMHOKEHHSI BEPOITHOCTEH U €€ CIIE/ICTBHUS.

50. TeopeMa 0 BEpOSATHOCTH MOSIBIICHUS XOTS OBl OZHOTO COOBITHSI.

51. TeopeMa O MONHOM BEPOSITHOCTH COOBITHSI.




52. BepostHOcTs runote3. @opmynel baifeca.

53. INoBropenue ucnbpitanuit. @opmyna bepuymmu. HausepostHeiiiee YMCa0 HACTYIUICHHHA COOBITHSL.
54. Acummrotrueckne Gopmynsl. @opmyna [Tyaccona.

55. JloxanbHas Teopema Myaspa — Jlamaca.

56. Nnterpanbhas Teopema Jlarmnaca.

Paznen 10. Onementsl Teopun BepositHocTed. CiydaliHble BEJTMYUHBL.

57. Ciry4aiiHble BEIMUYHMHBI, UX BUJBL. 3aKOH pacHpeeNIeHUs caydaHO! BenuduHbl. Pag pacnpenenenns. MHOTOYyrolNbHHK
pacrhpeneneHus.

58. dyHKIHMSA pacTipeaeIe s BepOATHOCTEH CITydaifHONW BETIMIUHEI, €€ CBOWCTBA M TpaduK.

59. BeposATHOCTB NONaAaHus CIy4aliHON BEJIUYUHBI HA 33JaHHBII y4acTOK. TeopeMa 0 BEpPOSITHOCTU OTAENBHO B3STOTO 3HAYCHUS
HEINPEPBIBHOH ClTydaiiHON BEJIMYMHBI.

60. ITnoTHOCTB pacnpesneneHus BeposiTHocTeH. CBOICTBA IMIIOTHOCTH, UX T€OMETPUYECKAs! UHTEPIIPETALIUSL.

61. MaTtemMaTHueckoe 0xKHUIaHNe JUCKPETHOM U HENIPEPBIBHOM CciiydaiiHOM BeauuuH. CBOMCTBAa MaTEMATUUECKOTO 0>KUAAHUS.

62. Monia v MeinaHa CIIy4aifHOW BEIUYIHHBL.

63. lucniepcust U cpefHee KBaApaTHiecKoe OTKIOHEHUE IUCKPETHON U HEMPEPBIBHON ciiydaifHoi BenudyuH. CBOWCTBA AUCTIEPCHH.

[IpumepHbIe 3a1aHus U IPOBEACHHS TEKYIET0 KOHTPOJIS U IIPOMEXKYTOUHOH aTTeCTAaIllMK HaXOIITCSA Ha y4eOHOM MopTale
CI'YBT B xypce MATEMATHKA.

6.4. Meronmueckue MaTepHuaJibl, ONPEACTAIINE MPOHEAYPbI OICHUBAHUA

OK3aMeH 10 JUCHUILIMHE B 1 1 2 ceMecTpax COAEP>KUT TEOPETUUECKYIO YacTh, HATIPABICHHYIO Ha OLIEHKY 3HAHUH U MPAKTUYECKYIO
YacTb, HANIPABJICHHYIO Ha OLICHKY YMEHHH M HAaBBIKOB, XapaKTEPHU3YIOIINX (JOPMHUPOBAHHUE YKA3aHHBIX KOMIICTCHIINI.
TeopeTndeckast 9acTh 3K3aMeHa M0 JTUCIUITIHHE MIPEACTABIIET cO00I KOMITIIEKC BOIPOCOB HA YCBOEHHE IPOIEHHOTO MaTepraa —
HOHSTHUS, ONIPEAENeHHs, CBONCTBA, TCOPEMBI.

B pamMkax TeopeTHuecKOli YacTH 00ydaromuiics JUIsl KaKA0ro Borpoca (GOpMyIHpYyeT IPaBUIIbHBIC, C €r0 TOYKH 3PCHUS, OTBETHL.
3amaHue CUUTACTCS BHIITOJHEHHBIM B TOM CIIydae, €CIIH JJaHbl BEpHBIE OTBETHI Ha BOIIPOCHL. B IMpoTHBHOM citydae 3amaHue
CUUTACTCS HE BBIIOIHEHHBIM.

IIpakTHueckas yacTh 9K3aMeHa 110 JUCIUIUIMHE IPECTaBIsAeT 3a1a4H1, HAalpaBIeHHbIE Ha BBIBICHHE BO3MOXKHOCTH MIPAKTUYECKOTO
NPUMEHEHUS KOHKPETHOTO TEOPETHUECKOTO paszena.

DK3aMeH BBICTABIIETCS C YUCTOM PE3yNbTaTOB BBITIOIIHEHUS TEOPETHICCKON M MPAKTHIECKON JacTeil B COOTBETCTBHH C
HpPUBECHHBIMU HIKE TPEOOBAHUAMH.

Kputepuu onieHuBaHMs:

"HEYOBIETBOPUTEILHO" - 00YJAIOIIMIACS ITOKa3hIBAaET CIAOBIH YPOBEHb TEOPETHUSCKHUX 3HAHUH. HeyBepeHHO 1 TOTHYecKH
HEeTIOCIIe0BATENIFHO H3TaraeT MaTeprual. HempaBuibHO OTBEYaeT Ha JOIOJHUTEIFHBIE BOIIPOCH MIIH 3aTPYAHSAECTCS C OTBETOM HA
HuX. He umeet geTkoro npejcraBieHus 00 H3ydaeMOM MaTepHale, JOIMycKaeT rpyoble omuoKku. JleMOHCTpUpyeT YacTUUHBIE,
(parmMeHTapHbIE, OYCHb NOBEPXHOCTHBIC YMEHHMS, IOITyCKasi TpyOble OMMOKHU. JJleMOHCTpUpYET HU3KHUIH ypOBEHb BIAICHHS
MaTepraoM, J0IycKas rpyoble OImmnOKH. PACKPBIT cofepikaHne TEOPeTHIECKOH 1 MPaKTHIeCKOH JacTeil Ousera MeHee, 4eM Ha
59%.

"V noBaeTBOpPUTENBHO" - 00yJaromuiicsa NOKa3bIBaeT 3HaHHE OCHOBHOTO JIEKIIHOHHOTO ¥ MPaKTUYeCKOro MaTepuana. B oTeere He
BCET/Ia MPUCYTCTBYET JIOTHKA M3T0KeHHs. OOyJaromuiics UCIIBITHIBACT 3aTPyIHEHHS TIPH PEIICHUH NTPAKTHUSCKUX IPUMEPOB.
IoxaseiBaeT (hparMeHTapHBIC, JACTHIHBIC 3HAHUS. J[eMOHCTpHpyeT yMeHus 0e3 rpy0Osix ommbok. He oTpaboTaHbl HABBIKU H
IpUEMBI CAMOCTOSATEIbHON paboThl. PACKpBLI coiepaxaHe TEOPETUUECKOH U MpaKTHIecKoil yacTeit Ounera Ha 60%-74%;
"Xopomro" - oOyuyaromuiics OKa3bIBACT JOCTATOUHBIH YPOBEHb TEOPETHIECKHUX M MPAKTHUECKUX 3HAHUH, CBOOOJHO ONEpHUpyeT
OCHOBHBIMH TIOHATHSMH. YMEET aHAIU3UPOBATh, HO JIOMYCKAeT HEKOTOPhIE OTPeHOCTH. OTBET IOCTPOEH JIOTHIHO, MaTepHal
U3/IaraeTcs rpaMoTHO. JleMOHCTpupyeT 3HaHUS B 6a30BOM (CTaHZAPTHOM) 00BEME, CIOCOOCH PeIIaTh TUIOBBIC 3aJaUH.
JleMoHCTpHpYyeT yMeHHUs Ha 0a30BOM (CTaHAAPTHOM) ypoBHE. Biasieer 6a30BbIMYU HABBIKAMU U ITPUEMaMH O KOHTPOJIEM MU
PYKOBOICTBOM. Packpbut coneprkaHue TeOPETHUECKOH U MpaKTHYecKoi yacTeit omera Ha 75%-84%.

"OTaruHO"- 00yJaIOIINICS TOKA3hIBACT HE TONBKO BEICOKHI YPOBEHb TEOPETHUECKHX 3HAHUI [0 M3ydaeMoOl JUCIUIIINHE, HO U
BUJIUT MEXIUCUUILTHHAPHBIE CBSI3H; yMEET aHAITM3UPOBATh NPaKTHUeckue cuTyauu. OTBET MOCTPOEH JIOTMYHO. MaTepuan
U3J1araeTcst YeTKO, ICHO, ApIyMEHTHPOBAHHO. Y MECTHO UCIIOJIb3yeT HH(OPMAILIMOHHBINH M HILTIOCTPATUBHBIM MaTepual.
JleMOHCTpHpPYET BEICOKHI YPOBEHB 3HAHUI; CIIOCOOCH K CAMOCTOSTEIEHOMY aHAJHM3Y U IPUMEHCHHUIO ITOTyICeHHBIX 3HAHHH.
JleMOHCTpHpPYeT yMEHHUS BEICOKOTO YPOBHS; CIIOCOOEH pa3paboTaTh CaMOCTOSTENbHBIIN TOX0/] K PEHICHHIO IIOCTABICHHON 3a/1a4uu.
Buiasieet HaBbIKaMM M IPHEMaMHU Ha BBICOKOM ypOBHE, CHOCOOCH J1aTh COOCTBEHHYIO OLICHKY H3y4aeMoro Marepuana. Packpbin
CoJiepKaHNe TEOPETHICSCKON U IPaKTUIECKOH yacTelt omera Ha 85%-100%.

7. YHEBHO-METOJUYECKOE 1 TH®POPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi JinTepatrypa

7.1.1. OcHoBHasi iUTEpaTypa

ABTOpBI, COCTABUTEIIH 3arnaBue WznarenscTBO, TOJ
JI1.1 |Harancon . I1. Kpatkuit kypc BbICIIeH MaTeMaTHKH Mockga: JIanb, 2009
JI1.2 | TyranGaeB A. A., Teopus BeposiTHOCTEH 1 MaTeMaTHYeCKas CTATUCTHKA Mockaa: Jlanp, 2011
Kpynun B. T.
JI1.3 | IIuckynoB Hukomnait Juddepernnanbaoe 1 HHTETPATBHOE HCYHCIICHUS: yae0. mocodne Mocksa: Unterpai-
CemeHOBUY JUIsl CTYJICHTOB By30B IIpecc, 2001

7.1.2. lonoaHuTeIbHAS TUTEPATypa




ABTOpBI, COCTABUTEIH

3arnaBue

W3znarenscTBO, TOI

JI2.1 |[I'mypman Brnagumup

PykoBOACTBO K pEIICHUIO 3aa4 [10 TEOPUH BEPOSTHOCTEH 1

MockBa: Briciiee

EdumoBuu MaTeMaTHYECKON CTaTUCTUKE: yueld. mocodue obpa3zoBanue, 2008
JI2.2 | Munopckuit Bacunuii | COopHHK 337124 10 BBICIIEH MaTeMaTHKe: yued. mocooue Mocksa: U3n-Bo ®Ous.-
ITaBmoBHY mar. uT., 2006

JI2.3 | JIuneBuu Onbra
HUropesHa, lllepbakoBa
T'anuna
BniagumuposHa

Martematrka: yaebHOE TTOcOOHe

Hosocubupck: CI'YBT,
2017

7.1.3. Metoanueckne pa3padoTku

ABTOpBI, COCTaBUTCIIN

3ariaBue

HBI[&TCJ'[BCTBO, rona

JI3.1 | droxosa C. U.,

MCTO)II/I‘ICCKI/IG YKa3aHuA 1 3aJaHus 110 BBICIIICH MaTeMaTHKE K

HoBocubupck: HI'ABT,

Enunosa E. C., TUIIOBOMY pacyeTy 1o TeMe "@yHKIUU MHOTUX NEPEMEHHBIX" 1997
[Ta6anuua B. H.

JI3.2 |EmunoBa E. C., Metoauueckue ykazaHusl U 33aHus 110 BBICILICH MaTeMaTHKE K HoBocubupck: HI'ABT,
[Tabanuua B. 1. TUTIOBOMY pacuéry "IuddepeHunanisHoe HCUUCTCHHE HYHKITHH 1997

0/IHOM mepeMeHHON"

JI3.3 |I'aBpunoBa AneBTuHa
MuxaiinoBHa,
[ep6axosa ["annHa
BnagumuposHa

AHanuTHYECKasg TEOMETPHS: METOA. YKa3. ¥ 3a[aHus MO BBICIIEH
MaTeMaTHKe [[J1s cTyAeHToB | Kypca o4. popMbl 00ydeHus Bcex
criert. |

Hosocubupck: HI'ABT,
2009

Omneparonnas cucrema Windows

7.3 IlepeyeHb NPOrpaMMHOI0 odecrieYeHust

[MTakeT mpukIagHOTO IPOrpaMMHOT0 obecriedenust Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCIUIIIIMHBI (MO Y JI5I)

Haznauenue Ob6opynoBanue
YuebHas ayAUTOPHSA i | AyoutopHast nocka; Komrutekt ydueGHON MeOenu; MynbTuMenniiHoe 0O0OpYHOBAaHUE: MPOEKTOP
MIPOBECHUS 3aHATHIA | (CTalMOHApHBIN), SKpaH (cranuoHapHslii), [IK (mepenocHoit)
JICKIMOHHOTO THIIA
YuebHas ayJAUTOpHs Jutst | AyauropHas 1ocka; KoMiuiekT yae6HON Mebenn
MIPOBEIECHUS MPaKTUIECKUX
3aHATHH
VYuebHas ayIUTOPHS Ui | AynuropHas nocka; Kommiekt yaeOHoi Medenn
MPOBEACHUS TPYIIOBBIX u

WHIUBUYaJIbHBIX KOHCYJAbTAIUHI

TTomerenue s | Kommext yaeOHoi Me6enu Ha 15 mocagoyHbIX MecT.

CaMOCTOSTENILHON pa6otsl | IIK — 10 mr., monkmodeHHBIX K ceTH "MHTepHeT" M 00ecIeYnBaroniX AOCTYH B 3JICKTPOHHYIO
00yJaronxcs nHpOPMANNOHHO-00pa30BaTEIBHYIO CPEIy Y HUBEPCHUTETA.

YuebHas ayJUTOpHs quist | AynuropHas 1ocka; KoMmuiekT yae6HoM Mebenn

MPOBEACHHNS TEKYIICTO KOHTPOJIA
u l'lpOMe)KyTO‘IHOﬁ aTTeCTaluu




