MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 14.03.01 SinepHas 3Hepreruka u Temiopuzuka
HaumeHnoBanune o6pa3oBarteibHoil nporpammel: Tennogusuka
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

PabGouyasi nporpaMmma Iy CHUIIMHBI

MATEMATHUKA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.08

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 7,
2 cemecTp - 8;
3 cemectp - 8;
4 cemectp - 5;
Bcero - 28

Yacos (Bcero) no yueGHomy
TJIaHY:

1008 yacoB

Jexknun

1 cemectp - 64 yaca;
2 cemecTp - 64 yaca;
3 cemecTp - 64 yaca;
4 cemectp - 32 yaca;
Bcero - 224 yaca

HpaKTuqeume 3aHATHHA

1 cemectp - 80 yacos;
2 cemecTp - 80 yacos;
3 cemecTp - 64 yaca;
4 cemecTp - 32 yaca;
BCero - 256 yaca

JlaGopaTopHble pa6oThI

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

Koncynbranumn

1 cemectp - 2 yaca;
2 cemecTp - 2 yaca;
3 cemecTp - 2 yaca;
4 cemecTp - 2 yaca;
Bcero - 8§ yacos

CamocTosiTesibHasi padoTa

1 cemectp - 105,5 yacos;
2 cemecTp - 141,5 yaca;
3 cemectp - 157,5 yaca;
4 cemectp - 113,5 yacos;
Bcero - 518,0 yacon

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM IVIAHOM

Wnas koHTakTHast padora

IMPOBOAUTCH B PAMKaX 4aCO0B ayAUTOPHBIX 3aHATHIH

BKJIIOYAS:
KontpoasHnas padora
PacueTHo-rpaduueckasi padora

HpomemyTquaﬂ aTTeCrauud:

IK3aMeH
IK3aMeH
IK3aMeH

1 cemectp - 0,5 yaca;
2 cemectp - 0,5 yaca;
3 cemectp - 0,5 yaca;




IK3aMeH

4 cemectp - 0,5 yaca;
Bcero - 2,0 yaca
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heanb

OCBOCHMSI JUCHUILJIMHLI:

SABIIACTCA

MOJIy4YeHue

TeOpeTH‘IeCKOﬁ IIOATOTOBKH U

npruoOpeTeHne MPaKTUYEeCKUX HABBIKOB B O0JIACTM MAaTEMAaTWYECKOTO aHaW3a, JMHEWHOW anreOphl u
AQHAJTMTUYECKON T€OMETPHH, H3YUEHHE CIICIHATIbHBIX pa3/ieioB BbICIICH MaTeMaTHKU

33[[3‘11/1 AUCHHUIIIMHBI

- OCBOEHME 0a30BbIX NOHATHH (P HEepEeHINATBHOIO U HHTETPAIbHOIO UCUUCICHUH (QyHKIIMN
OJIHOT'O U HECKOJIBKUX IIEPEMEHHBIX;

- OCBOCHHME OCHOBHBIX ITOHATUI TEOPUH OOBIKHOBEHHBIX TU(PGEPEHINATbHBIX YPaBHEHUH;

- OCBOECHHE 0a30BBIX MOHATUHN JIMHENHOM anreOpbl U aHATUTUYECKO reOMETpUH;

- OCBOCHHE OCHOBHBIX IIOHATHI TEOPUU PALIOB;

- OCBOEHHE 0a30BbIX MOHATHI TEOPHH (PYHKIHI KOMILIEKCHOT'O IEPEMEHHOTO U OTIEPALIMOHHOTO

HCUYHUCIICHUA,

- OCBOECHHE 0a30BBIX MOHATUN TEOPUH BEPOSITHOCTEN U MaTEMaTUUECKON CTATUCTUKY;

- OCBOCHHE MaTEMaTHYECKUX METOOB PEIICHUS YPAaBHEHUH B YaCTHBIX IIPOU3BOIHBIX,
OTMCHIBAIOIINX PA3INYHbIC (PU3NIECKUE TPOLIECCHI;

- (hopMupoBaHUE MaTeMaTHUECKOM Oa3bl, HEOOXOJUMOI JUIsl TOCIENYIOIETro U3yYeHUs
JUCLIUIUIMH 00pa30BaTeNbHOM IPOrpaMMBl.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi

KOI{ U HAMMCHOBAHHUEC
KOMIICTCHINH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-1 crtocoben
UCIIOJIB30BaTh 0A30BEIE
3HAHUA
€CTECTBEHHOHAYYHBIX
JOTUCLUIIIINH B
npoQeCCUuOHATBLHOMN
JACATCIIbHOCTH, HpI/IMeHﬂTB
METOJIbI MATEMATHYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHHUS,
TEOPETUYECKOTO U
3KCH€pI/IMCHTaJ'H)HOFO
HCCIIEIOBAHUS

N-1onk-1 [lpumensier
MaTeMaTHUYECKUH anmapar u3
pasINYHbIX Pa3/eIoB
MaTeMaTHKU

3HATh:
- OIpe/ieNIieHne COOCTBEHHBIX 3HAUCHHUH U
cOOCTBEHHBIX (DYHKIUH JIJIS1 KPAeBBIX
3aj1ad4;

- OIIPEJIEIICHHUE CIIyYaHOW BEJIMYUHBI U €€
YHUCJIOBBIE XapaKTEPUCTUKH;

- OCHOBHBIE MIOHATHUS U TEOPEMBI TEOPUHI
MPEIENOB;

- OCHOBHBIE METO/]Ibl UHTETPUPOBAHUS;

- OCHOBHBIE TIOHSITHS U OTIPEICIICHUS
Teopur (HYHKIIUH HECKOTIBKUX
MePEMEHHBIX;

- OCHOBHBIE TIOHSTHS U ONPEICICHUS
WHTETPAIbHOTO UCYUCITCHUS ()YHKIIUMA
HECKOJIbKMX IEPEMEHHBIX;

- IOHATUE KOMILIEKCHOT'O YHCIIa,
pa3iandHble POPMBI €T0 MPECTaBICHUS;

- OCHOBHBIE TEOPEMBI TEOPUU
BEPOSITHOCTEM.

YMETh:

- BBIYHCIISATE TIPOU3BOIHBIE,
nuddepeHIransl, UCCIeoBaTh PYHKIIUU C
HETNOCPEICTBEHHBIM MPUMEHEHHEM dTHX
MMOHSATHI;

- CTABUTh KpPaeBbIC 3aJ]a4H JUIs KOJICOAHUS
CTPYHBI

- CTPOUTH XaPaKTEPUCTHICCKUE
MIEPEMEHHBIE JJIsl YPaBHEHHS B YACTHBIX

4




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

MIPOU3BOJHBIX 2-TO MOPSAKA;

- OTIPE/ICISATh TUM YPAaBHEHHS B YACTHBIX
MIPOU3BOJHBIX 2-TO MOPSAKA;

- UCTIOJIH30BATh KPUTEPUU JJISl IIPOBEPKHU
CTaTHUCTUYECKUX TUIIOTE3;

- mudhepeHIpoBaThL M UHTETPUPOBATH
(GYHKIIMN KOMIUIEKCHOTO IIEPEMEHHOTO0,
IPUMEHSTH TEOPHIO BHIYETOB IS
BBIUMCJICHUS] UHTETPaJIOB;

- pemarb OCHOBHBIE BHJIbI OOBIKHOBEHHBIX
nuddepeHIMaIbHBIX YPaBHCHHIH,

- UCTIOJIH30BATh OIPEICIICHHBIN HHTETrpall
B IIPUKJIA/IHBIX 3a]]a4ax;

- UCCIIEIOBATh HA CXOJIMMOCTh YUCIIOBBIE
pSAbBL, MPEACTABIATh QYHKIIUU B BUIC
CTETIEHHOTO PsIJIa;

- HCCJEIOBaTh U PEIIaTh CUCTEMbI
JMHEWHBIX aNreOpandecKuX YpaBHEHHIA;
- ACIIOJIb30BAaTh BEKTOPHBIN U
KOOPAWHATHBIN METO/IbI PELICHUS
reOMETPUUYECKUX 3a7au.

2. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM TIPOT'PAMMBI BO

JlucuunimHa OTHOCUTCS K OCHOBHOW Tpod)eCcCHOHAIbHONW 00pa3oBaTenbHOM MporpaMMme
Tennoduzuka (manee — OIIOIl), nanpanenuss noaroroBku 14.03.01 Snepnas »HepreTuka u
Teriousnka, ypoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - OakanaBpHar.

bazupyercs Ha ypoBHE cpeaHero o01ero oopa3oBaHusl.

Pe3ynbpTarsl 00y4eHus, MojrydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIITYCKHOM KBaJTU(UKALMOHHON PadOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyI0eMKOCTh JUCHUIUTMHBI cocTaBisieT 28 3aueTHbIX eauHuIlbl, 1008 gacos.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

m
33| E KonrakTHas pabora CP o
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 ITpenemnst 38 1 8 - 12 - - - - - 18 - H3yuenue mamepuanog 1umepamypruvlx
11 [Mpenen pyHKIMN 38 8 - 12 - - - - - 18 - UCHIOUHUKOB:
[1], 39-139
[4], IV: Ne 2.5-2.12, 2.21-2.28, 2.51-2.56, 2.61-
2.76, 2.83-2.90, 8.5-8.10, 8.23-8.30, 10.3-10.6,
10.13-10.20.
[6], 1-27
2 Huddepennnansraoe 58 16 - 24 - - - - - 18 - H3yuenue mamepuanog numepamypHsix
UCYHCIICHUE (YHKLIUH UCHOYHUKOG:
OJTHOTO MEPEMEHHOTO [1], 144-212
2.1 Huddepernunansraoe 58 16 - 24 - - - - - 18 - [4], TV: Ne 3.3-3.8, 3.13-3.18, 3.41-3.54, 3.59-
HCUYHUCIIeHUE () YHKITHNA 3.62, 3.67-3.70, 3.79-3.97, 3.103-3.108, 3.115-
OJTHOTO MEPEMEHHOTO 3.120, 4.13-4.22, 7.5-7.8, 5.9-5.12, 5.21-5.24,
6.3-6.8, 9.32, 9.33, 9.41-9.47, 11.21-11.24.
[6], 28-58
3 Jluneitnas anrebpa u 82 32 - 32 - - - - - 18 - H3yuenue mamepuanog 1umepamypHsix
aHaJIMTHYECKas UCHOYHUKOG:
reoMeTpHsI [3], 7-217
3.1 Jluneitnas anrebpa u 82 32 - 32 - - - - - 18 - [4], IT: Ne 1.36, 5.2, IT1: Ne 1.2, 1.4, 1.8, 1.12,
aHaJIMTHYECKas 1.24,1.36, 1.42,1.46, 1.50, 1.52, 2.10, 2.12,
TEOMETPHS 2.14, 3.6, 3.8, 3.12, 3.18, 3.22
[6], 216-264
4 WurerpansHoe 38 8 - 12 - - - - - 18 - H3yuenue mamepuanog 1umepamyprbix
UCYHCIICHUE (QYHKLIUH UCHOYHUKOG:
OJTHOTO NIEPEMEHHOTO [1], 227-254
(HeompeneeHHbIH [4],TV: Ne 17.27-18.41, 18.51-18.68, 19.5-19.9,
HHTErpa) 19.23-19.29, 20.1-20.5, 21.1-21.6, 22.1-24.18,
4.1 WurerpanbHoe 38 8 - 12 - - - - - 18 - 25.1-25.15.
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ucymciaeHue QyHKINHA
OJTHOTO NEPEMEHHOTO

[6], 71-101

(HeomnpeaeNeHHBIH
HWHTETpai)
Ox3aMeH 36.0 - - 0.5 - 335
Bcero 3a cemecTp 252.0 64 80 0.5 72 335
Hroro 3a cemecTp 252.0 64 80 0.5 105.5
5 WnTterpanpHoe 38 10 12 - 16 - H3yuenue mamepuanog 1umepamypHsix
UCYHCIICHUE (YHKLIUH UCHOYHUKOG:
OJTHO# MepeMeHHOi [1], 259-330
(onpeneneHHbIN [6], 71-101
HWHTErpan)
5.1 WnTterpansHoe 38 10 12 - 16 -
ucymciaeHue QyHKIHA
OJIHOH NepeMEHHON
(ompeneneHHBIN
HUHTErpan)
6 Juddepennuanpruoe 44 10 14 - 20 - H3yuenue mamepuanos aumepamypHslx
UCYHCIICHUE (YHKLIUH UCHOYHUKOG:
GYHKIMH HECKOTBKHUX [1], 335-416
MepEeMEHHBIX [4], V: Ne 12.8-12.14, 13.13-13.23, 13.31-
6.1 Huddeperunansaoe 44 10 14 - 20 - 13.37,13.58-13.64, VIII: Ne 1.5-1.6. IV: Ne
UCYUCIeHUE ()YHKITHH 14.5-15.4, 15.13-15.20, 17.1-17.6.
(GYHKLIUH HECKOJIIBKUX
NepeMEeHHbIX
7 Kparhble unrerpaisl u 58 14 20 - 24 - H3yuenue mamepuanog iumepamypnolx
TEOpHs MOJIst UCHOYHUKOG:
7.1 | KparHbie HHTETPAIBI H 58 14 20 - 24 - [2], 154-285
Teopus MOJIs [4], VIIL: Ne. 1.17-1.24,2.4-2.12., VII: Ne 1.7-
2.4,2.16-3.5,3.17-4.4,4.11-4.13,5.3-5.6, 6.4-
6.7
[6], 152-215
8 OOBIKHOBEHHBIE 62 16 18 - 28 - H3yuenue mamepuanog 1umepamyprbix
i depeHnnanbHbIe UCHIOUHUKOB:
ypaBHEHHS [2], 11-112
8.1 OOBIKHOBEHHBIE 62 16 18 - 28 - [4],V:Ne1.2,14,1.8,1.12,1.17-1.22, 1.31-
nuddepeHIranbHbIe 1.33, 2.4-2.13,2.21-2.24, 2.53-2.59, 3.6-3.9,
ypaBHEHHUSI 3.13-3.22, 4.16-4.23, 4.30-4.36, 4.43-5.3, 5.1-

5.32
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[6], 102-123

9 Psip 50 14 16 - 20 - H3yuenue mamepuanog 1umepamypuoix
9.1 Paner 50 14 16 - 20 - UCMOYHUKOG:
[1], 425-496
[4], IV: Ne 1.5-1.11, 1.33-1.43, 1.47, 1.48, V1.
Ne 1.1-1.6, 1.23-1.26, 1.26-1.28, 2.15-2.26,
2.37-2.40, 2.51-3.4,3.13-3.16, 4.7-4.14,5.7-
5.17,5.39-5.45, 6.7-6.18.
[6], 124-151
Ox3aMeH 36.0 - - 0.5 - 335
Bcero 3a cemecTp 288.0 64 80 0.5 108 335
Hroro 3a cemecTp 288.0 64 80 0.5 141.5
10 OyHKIUH 98 32 32 - 34 - H3yuenue mamepuanog 1umepamypHsix
KOMIUIEKCHOTO UCIOYHUKOB:
MIePEeMEHHOTO. [2], 401-487
OnepannoHHoOe [4], XI: Ne 1.1-1.24, 2.1-2.10, 2.21-2.28.
HCUYHUCIICHUE [8], 16-43
10.1 OyHxuum 98 32 32 - 34 -
KOMILIEKCHOTO
HIEPEMEHHOTO.
OnepanunoHHoe
WCYHCIICHUE
11 Teopus BeposTHOCTEH 66 18 18 - 30 - H3yuenue mamepuanog numepamypHsix
11.1 | Teopus BeposiTHOCTEH 66 18 18 - 30 - UCHIOYHUKOB:
[4], XII: Ne 1.1-1.20, 2.1-2.10, 3.1-3.10, 4.1-
4.20,5.1-5.20, 6.1-6.107.1-7.8, 8.1-8.20, 9.1-
9.16
[5], 17-185
[8], 48-84
12 Teopwust oLleHUBaHMSI. 88 14 14 - 60 - H3yuenue mamepuanog iumepamypnolx
IIpoBepka UCHIOYHUKOG:
CTaTHCTHYECKHUX [5], 187-343
THITIOTE3
12.1 Teopust oLieHUBaHUSL. 88 14 14 - 60 -
IIposepka
CTaTUCTUYECKUX
THIIOTE3
Ok3aMeH 36.0 - - 0.5 - 335




Bcero 3a cemecTp 288.0 64 - 64 0.5 124 335
Hroro 3a cemecTp 288.0 64 - 64 2 - 0.5 157.5
13 YpaBHeHUA 144 4 32 - 32 - 80 - H3yuenue mamepuanog 1umepamypuoix
MaTeMaTH4EeCKOM UCHOYHUKOG:
¢busuku [7], 11-121, 180-220, 276-318
13.1 YpaBHeHUst 144 32 - 32 - 80 - [8], 84-111
MaTeMaTU4EeCKOU
¢$u3uKH
DKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 - 32 0.5 80 335
Hroro 3a cemecTp 180.0 32 - 32 2 - 0.5 1135
HUTOro 1008.0 - 224 - 256 8 - 2.0 518.0

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymumii koHTposb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ilpedensi

1.1. Ilpenen dyHKIIMMA

[Ipenen ¢pyHKIMK B TOUKE U B OECKOHEUHOCTH. | eOMeTpuUecKuidl CMBICH Tmpenena (pyHKIMH B
Touke. Teopema 00 orpaHuyeHHOCTH (GYHKIMH, uMeroleil npeaen. Teopema 0 eIMHCTBEHHOCTH
npeznena. Teopema o coxpaHeHHH 3HaKa (QYHKIMH, uMeromel npeaen. OIHOCTOPOHHUE TPEACTIbI.
beckoneuno mainble QyHKIMM W MX CBOiicTBa. Teopema O CBSi3U mpenena U OECKOHEYHO Majou.
Apudmerndeckue ACUCTBUS C mpenenaMu. Teopema o mepexoje K HpeAeny B HEPaBEHCTBAX.
Teopema o mnpenene npoMexxyrouHod Gynkmuu. IlepBwiii 3ameuaTenbHBIM Tpenen. Bropoii
3aMeuaTeNbHbIN mpeaen (0e3 mokasarenbcTBa). CpaBHEHHE OSCKOHEYHO MAJbIX. DKBHUBAJICHTHBIC
OeckoHeyHO Manble. Tabnuua SKBUBaJICHTHOCTEH. BblumclieHne TMpenenoB ¢  MOMOIIbIO
OKBHBAJICHTHBIX OCCKOHEUHO MallbiX. beckoneuHo Oonbime QyHknuu. VX cBsi3b ¢ OECKOHEYHO
ManbIMU QyHKIMSIMH. BepTukanbubie acumMnToThl rpaduka ¢GyHkuuu. HempepslBHOCTS QyHKINY B
TOYKE M Ha MpoMmexyTke. Touku paspeiBa U ux kinaccuukanus. Teopembl 00 apupMeTHUECKUX
JNEHCTBUSX C HEMPEPHIBHBIMU (PYHKIMSIMH, O MPeIeiIbHOM IEpPeXoje MOJ 3HAKOM HEeMpephIBHON
¢ynkunu. HempepbsIBHOCTD Ci10KHOM PyHKIMH. POPMYIHPOBKA CBOMCTB HENPEPHIBHBIX (PYHKITUIA
Ha OTpe3Ke.

2. luchpepenyuanvroe ucuucienue GyuKkyull 00H020 nepemeroo

2.1. IuddepenunanbHoe ncuuciaeHne GyHKIUI 01HOro nepeMeHHOro

[TpousBomuas u muddepernman GyHKIUKA. YpaBHCHHE KacaTelbHOW M HOPMaIHA K Tpaduky
byukun. Iloustue auddepenuupyemoit ¢ynkiuu. Heobxoaumoe M AOCTATOYHOE YCIOBUE
muddepenmpyemoctd  GyHknuu. ['eomerpuueckuii cmbicn auddepennnana. HempepbsBHOCTH
mubdepennupyemoit  pynkuuu.  duddepeHuupoBaHue CyMMBbI, TNPOU3BEACHHs, YaCTHOTO.
[TpousBonnas cioxuoi ¢(ynknun. Jlorapudmudeckas mpousBogHas. MHBapuaHTHOCTH (HOPMBI
neporo auddepennuana. OOpatHas (yHKus. DPOpMyIHpPOBKa TEOPEMBI O CYILIECTBOBAaHUU
obpatnoit ¢dynkumu. Juddepenuupopanue obOpatHoil GyHKuMH. I[Ipom3BomHbIe O00paTHBIX
TpUroHOMeTpuuYeckuXx ¢yHKuui. [unepOonmyeckne ¢GYHKIMHM M MX Mpou3BoaHble. Tabnuua
npousBoaHbIX. IlpomsBognbie u nuddepennmans  Beicux HopsakoB. IlpousBogHbie u
TuddepeHImansl BhICIINUX nopsaakoB. @opmyna JleiiOHUIA UIsT TPOU3BOIHOM MPOU3BEACHUS IBYX
¢yukuuii. IlpousBoanble u auddepeHnmansl BeicHMX NOpaakoB. Popmyna Jleibuuma s
NPOM3BOHONW Mpou3BeAeHUs ABYX (yHKuui. CBolicTBa NPOM3BOAHBIX U JU(QepeHIHnaIoB.
OcHoBHble TeopeMbl 0 nuddepeHnupyembix ¢QyHkuusax. [IpousBonHas oOpaTHOH (QyHKUIMU.
Teopemsl Pousns, Jlarpanxa, Komm. IlpaBuno Jlonuransa. ®opmyna Teinopa ¢ 0oCTaTo4HbIM
wieHoM B gopme Jlarpanxka. @opmyna Teitnopa ¢ octatouHbIM wieHoM B Gopme [leano. @opmyna
Teiinopa. IIpumMepsl mpeacTaBieHUs OCHOBHBIX JIeMEHTapHbIX (QyHKIMHA 1mo ¢opmyne Teinopa.
[Ipumenenue ¢opmynsl Teiiopa A JIOKaIbHOIO HCCIeAOBaHUA (QYHKIUN (OTBHICKaHUE
HKCTPEMYMOB U TOYEK Iepernda ¢ MOMOILIbI0 NMPOU3BOAHBIX BBICHIMX MOpsAAKOB). MccnenoBanue
GbyHKIIMHU. YCIIOBUS BO3pacTaHMsl W yObIBaHUS (PYHKIIMM B TOYKE U Ha IpoMmexyTke. JlokanbHbIi
skcTpeMyM. Heo6xoaumMoe ycinoBue J0KaabHOTro SKcTpeMyMa. JloctaTouHoe yCiaoBUE IKCTPEMyMa.
Haubonpinee u HauMmeHblllee 3HAYEHHUS HENPEPHIBHOM (QYHKIMHM Ha OTpe3ke. BwimykinocTes u
BOTHYTOCTh rpaduka (¢(yHKIMHA. JlOCTaTOUYHOE YCIOBHE BBIMYKIOCTH. Touku meperuoa.
JloctaTouHOEe yCIIOBHE CYIIECTBOBAaHUS TOYKM Tniepernda. HakjgoHHbIE W TOPHU3OHTAJbHBIE
acuMIToThl rpaduka ¢pyHkuuu. OO0Ias cxema Uccie0BaHus PYHKIUH.

3. Jluneiinas anzebpa u aHaaumuyeckas. 2eomempust

3.1. JIuneitnas anreOpa u aHaIUTUYECKAs TEOMETPUS
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Martpuiisl, TUOBl MaTpul, apupMeTHyecKue MACHCTBUS HajJ MaTpullaMd M HX CBOMCTBa,
TpancnioHupoBanue matpuil. Onpenenutenu CBoiicTBa onpeaenureneidi. O6parHas matpuia. Panr
MaTpHUIlbl. OJeMEeHTapHble mpeoOpazoBanust wmarpun. CrymeHyatas Marpuma W e  paHr.
[IpuBeaeHre NPOU3BOJILHOM MaTpUllbl K cTyneHdaroMy Buuy. IIpoctpanctBo R”n. JluneitHas
3aBHCUMOCTh — HE3aBHCUMOCTh BEKTOpoB B R”n. basucel. Teopembl o 06asucax. Cucremsl
JUHEHHBIX ypaBHEeHHH. TeopeMa o 6a3ucHoM MuHOpe. CUCTEMBI JIMHEHHBIX YPaBHEHU: OCHOBHBIC
onpeneneHus. Perenne mTuHeHHON cUCTEMbl METOJIOM UCKJIFOUEHHUSI HEU3BECTHBIX (MeToj ['aycca).
®opmynsl Kpamepa. Jluneiinbie cucteMsl (001masi Teopusi): MOAMPOCTPaHCTBA B R™n n 6a3ucer B
HUX; YCJIIOBUE HETPUBUAIBHONW COBMECTHOCTH OAHOPOHOU cuctembl (OC); COBOKYITHOCTb peLIEHUI
OC kak nommpoctpancTBO B R”n; ®CP kak 6asuc B mpoctpancTBe pemeHuid OC; cTpyKTypa
obumero pemenuss OC, noctpoeHune KoHkpeTHo @DCP; HEOQHOPOIHBIE CHCTEMBI, CTPYKTypa
obmero pewmenus, teopemMa Kponekepa-Kanemnu. Bektopsl u apudmerndeckue necTBus Hal
BEKTOpaMH. Pemepbl Ha IUIOCKOCTM M B IIPOCTPAHCTBE, CUCTEMBI JIEKAPTOBBIX KOOpPIUHAT.
Koopaunats! BeKTOpoB U To4eK. [Ipoekius BeKTOpa Ha IpsIMYIO BIOJIb INIOCKOCTH, OPTOrOHAJIbHbBIE
npoekuuy. CkansipHOe, BEKTOPHOE M CMELIaHHOE Npou3BeAeHUs. X BbIpaXeHUs] B KOOPJUHATHON
dopme B IpsMOYTOJIbHOM cucTeMe KoopanHaT. Kpurepuu neprnesaukyjispHOCTH, KOJI-TMHEAPHOCTU
U KOMIUIAHapHOCTU BEKTOPOB. IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE, OCHOBHBIE OIPEICIICHUS.
B3anmHOe pacrnonokeHue NpsMBIX W IIJIOCKOCTEH B INPOCTpaHCTBE. PaccTosHume OT TOUYKH 110
IUIOCKOCTH M MEXAY MapajljiesIbHbIMU IUIOCKOCTSIMH. Perienus psiia OCHOBHBIX 3ajjad I'e€OMEeTpUu
OpsAMbIX M mockocTel. JIuHelnele npoctpancTBa (JauHeansl). [Ipumepsl. PasmepHocTs n 6a3uc.
Kputepuii pazmeproctu. Ilonmpoctpancrsa. [lonsitue omneparopa. Jluneitnsiii oneparop (JI1O).
Marpuua JIO B ¢ukcupoBaHHoM Oa3zuce. [leficTBug Haja JIMHEHHBIMU omepaTopamu. AJreOpbl
MaTpUll ¥ ONEpaTopoB, CBA3b Mexay HuUMHU. Sapo u nedekr, obpa3 u panr JIO. dopmyiibl
npeoOpa3oBaHusl KOOPAMHAT BEKTOPA U MATPHULIbI JIMHEHHOTO oreparopa MpH Nepexoie K Jpyromy
6a3ucy. CoOcTBEeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAYCHHSI JTMHEHHBIX OTNEPAaTOpOB M UX CBOMCTBA.
WuBapuanTHble noanpocrpancTBa. CoOCTBEeHHbIE 0a3UChl. XapaKTEPUCTUUECKHI MHOTOUICH U €ro
MHBapHaHTHOCTb. EBKIMA0BO mpoctpaHcTBo. [Ipumepsl. [InnHa (HOpMma) BEKTOpa U HEPABEHCTBO
Komm-bynsikoBckoro. OproronansHocTs. IIponenypa oproronammsannu. CyniecTBOBaHHE B
KOHEYHOMEPHOM €BKJIMJOBOM IIPOCTPAHCTBE OPTOHOpPMHpOBaHHOro Oasuca. KBagpatuunsie
dopmbl. KpuBble u moBepxHOCTH BToporo mnopsaka. Ksagpatuunas ¢opma. Matpuna
KBaJpaTUuHON (opMbl. [IpuBeneHre K KAHOHUYECKOMY BUAY OPTOTOHAIBHBIM MPEOOpPa30BaHUEM.
3akoH uHepUMM KBaapaTu4HbIX (opMm. IlonmoxurensHo omnpenenenHsie ¢opmbl. Kpurepuii
CunbBectpa. KpuBble u mnoBepxHocTH 2-Tro mopsnka. KaHoHuueckas ¢opma 3anmucu B
KaHOHMYECKHUX CHCTeMax KoopauHat. [IpuBeneHne KpuBbIX 2-TO MOpsiiKa K KAHOHUYECKOMY BHIY.
Knaccugpukamusi KpUBBIX U TOBEPXHOCTEH (OCHOBHBIX THIIOB) 2-TO Tmopsaka. I[Ipumeps
IIPUBENCHNS KPHUBBIX 2-T0 MNOpsAAKAa K KAaHOHWYECKOMY BHJY: YPAaBHEHHME KPUBOM COJEPIKUT
IIPOU3BE/ICHNE TIEPEMEHHBIX; ypaBHEHUE KPUBOW HE COAECPIKUT MPOU3BEACHUS IEPEMEHHBIX.

4, HHmeZDaJZbHOe ucHuciernue d)VHKuuu 00H020 NnePemMeHHoco (HeonpedeﬂeHan? uHmeepan)

4.1. nTerpanpHoe ucuucieHne GyHKIMH OAHOTO IEPEMEHHOTO (HEONpPeesIeHHbIN HHTErpa)

[TepBooOpaznas. CBoicTBO mepBoOOpa3HbIX. HeompeneneHHBI HMHTErpajl U €ro CBOMCTBA.
Tabnuna HeompeeNeHHbIX HMHTErpajoB. 3aMeHa IMEPEeMEHHBIX W HHTETPUPOBAHHE IO YACTSM.
PaznoxxeHre MHOroujIeHa Ha MHOXHUTENH. Pa3nojkeHue panuoHanbHOM (YHKLIMU HA MPOCTEHIIHe
npobu. VHTerpupoBaHHe palMOHAIBHBIX JpoOeil. VIHTerpupoBaHHEe TPUTOHOMETPUUYECKUX
BBIPAKCHU. WHTerpupoBanue MPPALMOHAIBHBIX BBIPAKEHUIA. WuTerpupoBanue
nuddepennuanbHOoro OuHOMa. “Hebepymmecs’ HHTETpabl.

5. Hnmezpanvuoe ucuucnenue Gyuxyull 00HOU nepemennou (onpedeiennblil unmezpa)

5.1. UnTerpanpHoe ucunciaenre GyHKIUN OJHON MepeMeHHON (OTpeIeICHHBIN HHTETPA)
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OnpeneneHHbII HMHTETpal M €ro TreoMeTpuueckuid cMbici. CBOWMCTBAa  OIpPENEICHHOIO
uHrerpana. Teopema o cpenHem. IIpomsBoaHasi uMHTErpana mo BepxHeMy mpeneny. dopmyna
Herotona-JleiitOnuna. MHTerpupoBaHue 1O YacTsIM B OIpPEAEICHHOM MHTErpaje. 3aMeHa
IIEPEMEHHBIX B OINpEAENeHHOM uHTerpane. llpunoskeHus oONpenenceHHOro MHTErpana K
BBIYMCIICHUIO IIIOIIAJAEH B JACKAPTOBBIX U IOJSAPHBIX KOOpAMHATaX. IIpuioxeHus onpeneseHHoro
UHTErpaja K BBIYMCICHUIO JUIMH JAyr, OObEMOB Tel BpALICHUS B JEKapTOBBIX U HOJSAPHBIX
koopaunHaTtax. HecoOGctBennwnii wuHTerpansl I u I poma. CxoauMocTb W pacXoAMMOCTb
HECOOCTBEHHBIX MHTerpajoB. [JlaBHble 3HayeHHUs HECOOCTBEHHBIX MHTerpanoB. llpusHaku
CXO/IMMOCTH HECOOCTBEHHBIX MHTETPATIOB. AOCOIIOTHAS U YCIIOBHAS CXOAUMOCTb.

6. Tucbdepenyuanvroe ucuucienue GyHkuuu OyHKUUN HeCKOAbKUX NePEeMEeHHbLX

6.1. Iuddepenunansuoe ncuncnenue GyHKIUN QyHKIHA HECKOIBKUX MEPEMEHHBIX

@DYHKIMU HECKOJbKUX MEepeMEHHBIX. ['eomeTpuyeckuii cMbIc (yHKIMM JABYX NEPEMEHHBIX.
IIpenen. HenpepblBHOCTb. JIMHMM M TOBEPXHOCTHM  YpOBHSA. YacTHele IIPOM3BOIHBIE.
Huddepenunrpyemocts QpyHkuuii AByX nepe-meHHbIX. [lomubiii auddepennuan. Heobxoaumoe u
JIOCTaTOYHOE yciioBue AuddepeHnupyeMocTr. YacTHBIC Mpou3BOAHbIE U TU((epeHIATBI BBICIITIX
HIOPSIKOB. dopmynMpoBKa ~ TeopemMa O  PaBEHCTBE CMEIIAHHBIX  IPOU3BOJHBIX.
Huddepenumpyemocts croxxnoi pyakun. [lonstie HesBHOM QyHKIIH. POPMYIHPOBKA TEOPEMBI
O CYHIECTBOBaHMU M JU(PPepeHIUpyeMOCTH HEesBHOW (YyHKUUU. BbluncieHue mpou3BOIHBIX
HesiBHOW (yHkumu CranspHoe nose. [Ipon3BonHas mo HampasieHuio. ['paiueHT u ero CBOWCTBA.
KacarenbpHas niaockocTh 1 HopMaib K noBepxHocTH. Popmysnna Teinopa 11 GyHKIMM HECKOIBKUX
nepeMeHHbIX. JIOKaIbHBIH 9KCTpeMyM (YHKIIMU HECKOJIBKUX MepeMeHHbIX. HeoOxoaumoe ycioBue
skcTpeMyMa. JlocratouHoe yciaoBue skcTpemyMa. Hanbombinee u HauMeHbIIee 3HaueHus: (QyHKIUU
HECKOJIbKUX IEPEMEHHbIX HAa 3aMKHYTOM OIPaHMYEHHOM MHOXKECTBE. Y CIOBHBIH 3KCTPEMYM.
Meton MHOX)UTENEH Jlarpanxa.

7. Kpamuwvie unmezpasl u meopus nojis

7.1. KpaTHble HHTETpaJIbI U TEOPUs MOJIS

KpaTtHble (nBOMHBIE W TpoitHbIE) HHTErpaibl. OnpeneneHue, TEOPEMbl CYIIECTBOBAHMS,
CBOICTBA. BeIuncieHne KpaTHBIX UHTETPAJIOB IIyTEM CBEACHUS K MIOBTOPHBIM MHTETrpajlaM. 3aMeHa
MIEPEMEHHBIX B IBOMHBIX U TPOMHBIX UHTErpaiax. SIkoOuaH, ero reoMeTpuueckuii cMbicil. JIBoiHON
UHTETpal B MOJSPHBIX KOOpAMHAaTaX. TpoWHOW MHTErpaq B IMJIMHAPHUUECKUX U CHEpUYECKHX
KoopauHarax. [lnomans noBepXHOCTH U €€ BbunciaeHne. [I0BepXHOCTHBIN MHTETpall EPBOro poaa,
ero cBoiicTBa u BblUMCIeHHE. BektopHoe mone. Bekropubie nuHuu. BektopHbie TpyOku. IloTok
BEKTOPHOI'O TOJS 4Yepe3 IMOBEpPXHOCTh, ero (usnueckuid cmbica. CBOHCTBAa MOTOKa, €ro
Beruncienue. @opmyna Octporpajackoro-I'aycca. JluBepreHus BEKTOPHOTO MO, €€ PU3nIecKuit
CMBICJI, CBOIicTBa M HHBapuaHTHoe omnpexaeneHue. ConeHonganpHOE TMOJIE. Y CIOBHE
coJieHouJanbHOCTU. KpuBOIMHENHBIN HHTErpal BTOporo poaa. CoiicTBa 1 Beuucienue. Popmyna
I'puna. Hupkynsamus. @opmyna Crokca. Potop BekTopHOro monsi, ero (U3HYECKUi CMBICI,
ceorctBa. IloTeHnumanpHOE T1I0JIE, YCJIOBHE IOTEHLHMAIBHOCTU. YCIOBHE HE3aBUCUMOCTH
KPUBOJIMHEHHOTO MHTErpajia BTOPOro poaa oT (Gopmbl myTH MHTErpupoBaHus. KpuBoiamHeHHbII
WHTErpajl BTOPOro poja B IIOTEHLIUAIBLHOM II0JIE.

8. ObvikHoBeHHbIE QU deperHyuaIbHble YDASHEeHUS

8.1. OObikHOBeHHBIE U epeHIInaTbHbIE YPaBHEHUS

Juddepenunansapie ypaBHEHUS nepBoro nopsiaka. 3agadya Komm. ®opmyiarpoBKka TEOPEMBI O
CYIIECTBOBAaHMM M €IUMHCTBEHHOCTH pemieHus 3anaun Komm. OOmiee M yacTHOE pelIeHHE.
VYpaBHEHUS C pa3AeisAIONMMUCS TepeMeHHbBIMA. OJIHOpPOIHBIC W JIMHEHHBIE YpaBHEHHS IIEPBOTO
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nopsiika. YpaBHeHHMs B NONHbIX auddepenunanax. Auddepenunanbupie ypaBHEHHS BBICIIMX
nopsakoB. 3agada Komm. @opMyImpoBKa TEOPEMBI O CYIIECTBOBAHUU U €IMHCTBEHHOCTH PEILICHUS
3amaun Komm. YpaBHeHHs, JOIMycKaloIue MOHWKeHUe nopsaka. Jluneitnsie nuddepeHnnanbube
YPaBHEHMsI BTOpPOrO IOpsiAKa C MOCTOSHHBIMM Kod(pduuueHtamu. OIHOpPOJHBIE JIMHEWHBIE
muddepeHraIbHbple  YpaBHEHUS € TNOCTOSHHBIMU Kod(duuuentamu. Teopema o0 CTpPyKType
pELIeHUs] JIMHEHHOrO0 OAHOPOJHOrO YpaBHEHMs. XapaKTepucTuueckoe ypasHeHue. Iloctpoenune
dbyHIaMeHTAIbHON  cuUcTeMbl pemieHuid. JluHelHble HeonHOpoaHbIE auddepeHnanbHbIe
ypaBHeHUs. Teopema 0 CTPYKType pelIeHUsl. Y PaBHEHUS CO CIICIMaIbHOM MpaBoi 4acThio. MeTon
BapHally IIPOU3BOJIBHBIX ITOCTOSIHHBIX.

9. Paowl

9.1. Psiaw

Yucnoseie psanpl. CymMma U CXOIUMOCTh psiaa. HeoOXoaumelii MpU3HAK CXOAMMOCTH. Psbl ¢
MOJIOKUTENBHBIMH wieHamu. [IpusHaku cpaBHeHus. JlocTaTOYHBIC TPU3HAKU CXOAMMOCTH PSIOB C
MOJIOKUTEIBHBIMU WJICHaMU: TNpu3Haku JlamamOepa, paavKalbHBIA W WHTETPAIbHBIN MPU3HAKU
Komu. 3nakonepemMeHHbIe U 3HAKOYEpeayromuecs psabl. AOCOIIOTHAS M YCIOBHAS CXOJAMMOCTD
[Tpuznak JleiiOnuna nis 3Hakouepeayrommxcs psaaoB. OneHka ocratka psana. CTeneHHbIE PSIBL.
Teopema AGens. UntepBan cxoammoctu. WHTerpupoBanue u nudepeHMpoBaHAe CTEIEHHBIX
psanoB. Psp Teinopa. EAMHCTBEHHOCTh pa3noxeHWss B psaj Teisopa. Pa3nokeHne OCHOBHBIX
areMeHTapHbIX (GyHKImiA B psan Teinopa.

10. @VHKHMM KOMNJIEKCHO20 NEPEMEHRHO2O. Onepauuomtoe ucHuciernue

10.1. ®yHKIMM KOMILJIEKCHOTO IepeMeHHOro. OnepalnnoHHOe UCUNUCIEHHE

KommuiekcHble 4ncia U IeUCTBUA HaJ HUMU. ['eoMeTpuueckas MHTepHpeTauusi KOMIUIEKCHOIO
grcna. OOnacTh B KOMIUIGKCHOH TIIOCKOCTH. Pasnuynble (OpMBI  KOMIUIEKC-HBIX YHCEI.
N3eneuenune kopHs. [loHsTHE (yHKIMHM KOMIUIEKCHOTO nepeMeHHoro. Ilpenen, HempepbIBHOCTS.
[TpousBogHas (yHKUIMKM KOMILIEKCHOro mniepeMeHHoro. YcnoBus Komm-Pumana. OcHOBHBIE
JlIeMEeHTapHble (QYHKIUHM, HUX cBoicTBa. [loHATHe aHamuTHYeckoW (QYHKLIHMM, €€ CBOW-CTBA.
['eomeTpryeckuil cMbBICT MOAYJIS M apryMeHTa npou3BogHou. MWurterpan ot ¢QyHKIUU
KOMIIJIEKCHOTO TepeMEeHHOro (KOHTYpHbIN mHTerpain). IlepBooOpa3Has aHAIUTHYECKOH (DYyHKIMH.
®opmyna Herorona-JleitOuuna. Murerpansuas Teopema Komu a1 0MHOCBSI3HONW M MHOTOCBSI3HOM
obmactu. UurterpanbHas ¢opmyna Komm. JlocrarouyHoe yciioBHEe aHAJIUTHYHOCTH (DYHKIMHU B
obnactu. beckoneunas auddepeHUpyeMOoCcTh aHaTUTHYeCKUX (GyHKIudA. Hynmu anHanmutrueckmx
byHkuuit. AHanmuTHueckoe npogomkenue pynkuuu. Psag Telnopa u psan Jlopana. M3onupoBaHHble
ocoOble TOUKM, UX Kiaccuukanus. IloHsTue BblyeTa. BblunciieHME BBIUETOB B IOJIIOCAX.
beckoneuno ypaneHHas ocobast Touka U BbiueT B Hell. Teopema Komm o Bbryerax. Boruncienue
OTIpe/IeNIEHHBIX UHTErpaJIoB ¢ IOMOIIIbI0 BbiueToB. Jlemma JKopaana (6e3 n0k-Ba) U ee IpUMEHEHNE
JUI BBIYMCIICHUsS HEcOOCTBEHHBIX MHTerpanoB. dyHkuus-opuruHan. IIpeobpaszoBanue Jlamuaca,
€ro CBOWMCTBa (JIMHEWHOCTh, Teopema mojaobusi, Teopema 3ama3gpiBaHus. Teopema CMEIICHUS.
Teopembl 0 audQepeHIMPOBaHUN OpUTHHANA, O AuddepeHuupoBaHUM U300pakeHus, 00
MHTETPUPOBAHUU OpUTHHAJNA U M300paxeHus. M3o0paxenue cBepTku opuruHanoB. M3o0paxenue
no Jlamiacy OCHOBHBIX 3JIEMEHTapHBIX (YHKIUH. BoccTaHOBIEHHE OpUTHHANA 1O W300pakeHUIO
(popmyna Mennuna). Ilpumenenue mnpeoOpasoBanus Jlammaca K pemIeHWIO JTMHEHHBIX
muddepeHMaIbHbIX  ypaBHEHHMM M cUCTeM. TpuroHoMmeTrpuyeckas cucTteMa  (QYHKIUIL.
Tpuronomerpuueckuii  psg  Pypbe, ycimoBHA €ro CXOAMMOCTH M CBOWCTBA  CYMMBI.
Tpuronomerpuueckue psabl Oypbe /Ui YETHBIX U HEUETHBIX (YHKIMH, UX cBoiicTBa. Psaasl @ypbe
M0 KOCHHYCAaM U CUHYCaM, YCJIOBHSI UX CXOJAMMOCTH U CBOMCTBA CYMMBI.

11. Teopusi seposmuocmeli
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11.1. Teopus BeposiTHOCTEN

Orneparuu HaJ CcOOBITHSAMH, anredpa coObITH. BeposTHOCTHOE mpocTpaHCTBO. PazmuuHbie
BU/JIbI 33J1aHUs BepossTHOCTeH. Kitaccuueckas cxema. YpHOBbIE CXEMbI: BBIOOPKA C BO3BPAILIEHUEM U
0e3 Bo3BpaleHusa. [umnepreomerpuyeckoe pacmperneineHue. ['eomerpuyeckass BepOSTHOCTD.
CBoiicTBa BepOosITHOCTEH. Y CIIOBHBIE BepoATHOCTH. HezaBuCUMOCTh COOBITHIA. BEpOsSTHOCTH CyMMBI
U TpousBeleHUs coObiTHi. Dopmyna monaHOM BeposTHocTH. Dopmyma baiieca. Cxema
He3aBUCHMBIX HcnbiTaHuil Teopema Ilyaccona. CiydaiiHple BETUYMHBL: JAUCKPETHBIE, aOCOIIOTHO
HEIPEPBIBHBIE M CUHTYJSPHBbIE Ciy4yalHble BelWYUHbl. DYHKIUSA PpACIPENCNICHUs, IJIOTHOCTh
BeposiTHOCTH. [Ipumepsr bepryimnu. Maremaruyeckoe OXHMIaHHE, MOMEHTHL. Jlucnepcus.
HepasencrtBo JIsmynoBa, Mencena. HepaBencrBo UeGbimieBa. OCHOBHbBIC —JIMCKPETHBIC
pacripeniesieHusi: OMHOMHAJIbHOE, T€OMETPUYECKOe, OTpHIATeNbHO OuHomuanbHoe, Ilyaccona.
HezaBucumble ucnbiTanusi u cxema bepnymiu, ¢opmyna Ilyaccona. OcHOBHble aOCONIIOTHO-
HENPEPBIBHBIE pACIIPENEICHUS: PABHOMEPHOE, I'aMMa U HOpMajbHOE. BeKTOpHbIE ciydaiiHble
BennuuHbl. KoBapuanus, kosdduuuent xkoppensuuu. HepasencrtBo Komm-byHskosckoro.
@OYHKIMM OT CIy4YalHBIX BEJWYMH. AHAIUTUYECKME METOAbl TEOPUM  BEPOSTHOCTEH.
[TpousBosmIrie U XapakTepucTUiueckre QyHKIUU: ONpeaeeHus], cBoiicTBa. Dopmysbl oOpaleHus
XapaKTEPUCTHUECKON (HYHKIIHH.

12. T€0DM}1 OYECHUBAHUAL. Hpoeepka cmamucmu4decKux cunomes

12.1. Teopus ouenuBanus. [IpoBepka cTaTUCTUUECKUX THIIOTES

Buael cxoauMMOCTH MOCIEAOBATEIbHOCTEH CIy4YailHBIX BEIMYMH. 3aKOH OOJBIIUX YHCEN U
YCUJICHHBIM 3aKOH OoJbImux uucen. LleHTpanbpHas mnpeaenbHas TeopeMa Ui OJWHAKOBO
pacrpeieieHHbIX ClydyalHbIX BenuyuH. CraTtuctuueckas cTpykrypa. IlepBuunas oOpaboTka
AKCIEPUMEHTAIbHBIX JaHHBIX. [ MCTOrpaMMa OTHOCHUTEIbHBIX 4acTOT. lloHATHE cTaTuCTHUECKON
BbIOOpKU. 3a/iaua OLEHKHU napaMeTpudeckux GyHKIMA. CTaTUCTUKU U olleHKU. HecMeleHHOCTh U
COCTOATENBHOCTD OIEHOK. BapuannoHHbIN Pl U MOPSAIKOBBIE CTATUCTHKH. BriOOpoUHas QpyHKIusI
pactipeneneHus. BeiOopounsle MOMEHTHI. BbIOOpOUHBIE MaTeMaTHYecKoe OXKHMJIaHHE U JUCTIEPCHS.
O} dexTuBHbIE OIIEHKM HEU3BECTHBIX MapaMeTpoOB JUIs PETryJSIpHBIX paciipeneneHuil. HepaBencTtso
Pao-Kpamepa. Metoa MakCMManbHOTO MPaBAONOA00Ms U METOJ] MOMEHTOB MOJTY4YEHHUsI TOUEUHBIX
oneHok. Mx cBolicTsa. JloBepuTenbHblE WHTEPBAJbl IS HEU3BECTHBIX IapaMeTpoB U
napameTpuueckux (yHKUMHA. 3ajaud NpOBEpKH CTATUCTUYECKUX rumnote3. Kpurepuu cormacus u
onHoponHoctu. IlpoBepka mapamerpudeckux runore3. Kpurepuit Heiimana-Ilupcona. CroxHbie
napaMmerpuueckue runoressl. [IpoBepka Hemapamerpuyeckux rumnore3. Kpurtepum Xu-kBagpar
ITupcona. JlunenHass perpeccusi. BplunciieHME MapamMeTpoB JMHEWMHON PErpeccuu MO METOMY
HAauMEHBIINX KBaApaToB. [[oHATHE O HENMHENHON perpeccuu.

13. Vpasnenus mamemamuueckou chuzuxu

13.1. YpaBHeHus: MmaTreMaTHUECKON (PU3NKU

3amaya Komm s auddepeHnnanbHOro ypaBHEHHUS C YaCTHBIMHU TMPOU3BOJHBIMH IIEPBOTO
NOpsIIKa. YPaBHEHMS B YAaCTHBIX IPOM3BOAHBIX BhICHIETO Nopsaka. [IpuBeaeHne K KAHOHUYECKOMY
BHJly JINHEWHOI'O YPAaBHEHUs B YAaCTHBIX MPOM3BOAHBIX BTOPOro nopsaka. 3agada Komm mns YUII
BTOPOTO MOpsJKAa THIEpPOOJMYECKOro THUIA B cilydae oJHoro mnepemenHoro. ®opmyna Kormm-
JHanambepa. 3anaya Komu B cinyyae Tpex u nByx nepemeHHbIx. @opmynsl Kupxroga, Ilyaccona.
CmemanHas 3ajada s BOJHOBOIO YpaBHEHMs Ha oTpe3ke. Merog @ypse pasaeneHus
nepeMeHHbIX. CoOCTBEHHbIE (PYHKIIMU U UX CBOMCTBA. TeopeMa eIMHCTBEHHOCTH U CYIIECTBOBAHUS
peleHuss CMEUIaHHOM 3afaud Ui KojeOaHUs CTpyHbl Ha oOTpe3ke. VHTerpan 3Hepruu.
OpHoMepHOe  ypaBHEHHME  TemonpoBogHocTd. (CmemaHHas — 3agada s ypaBHEHUs
TEIUIONPOBOAHOCTH Ha oTpe3ke. [lpmHnun maxkcumyma. Teopema €OMHCTBEHHOCTH peEIIEHHUS
CMEIIaHHOM 3aJayd Uil YpaBHEHMsI TEIUIONPOBOJAHOCTH Ha OTpe3ke. [JajKocTh peleHus
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CMEIIaHHOHM 3a/auM A ypaBHEHHs TEIUIONMPOBOAHOCTH Ha OTpe3ke B objacTh  YpaBHEHHE
Jlammaca. IloctanoBka kpaeBbix 3amad. @Dopmynsl ['puHa. DyHIaMEHTAIbHOE pEUICHUE.
'apmonnueckue ¢yHkuuu U ux cBoicTBa. Dynkmus ['puna um ee mocrpoenue. Pernenue
BHYTpeHHUX 3aaa4 {upuxie, Hetotona. Pemenune 3anaun J(upuxie s norynpocTpaHcTBa. 3aiada
Helimana g ypaBHeHus Jlamiaca u  ee pelleHHE, YCIOBUE pPA3pEIIUMOCTU. Y CIIOBHE
pazpemnMmoctu. 3anava upuxie mis kpyra, popmyna [lyaccona. Buemnue 3agauu asis ypaBHEeHUs
Jlanmaca. Teopembl enTWHCTBEHHOCTH. YpaBHeHHe beccens u ero QyHmaMmeHTaabHas CUCTEMa
pemenii. OpTtoroHanbHOCTh (yHKIMH beccens. Pemenue cmemranHoW 3amadd JUisl ypaBHEHUS
KosieOaHuss MeMOpPaHbl U YPaBHEHUS TETIONPOBOIHOCTH JUTS MIIMHAPUIECKUX 00IacTei.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. ITpakTueckue 3aHsaTus 4 cemectpa

1 3apaya Kowmu ans auddepeHnnaibHOro ypaBHEHUs ¢ YaCTHBIMU MTPOU3BOIHBIMHU [IEPBOTO
nopsijika. (2 yaca)

2. IlpuBeneHne K KAHOHUYECKOMY BUAY JUHEHHOTO YPABHEHUS B YACTHBIX IIPOU3BOJAHBIX
BTOpOT0 nopsjka. (4 yaca)

3. 3apaua Ko s nuddepeHnmanbHOro ypaBHEHUS B YaCTHBIX MTPOU3BOIHBIX BTOPOTO
nopsika. (8 4acoB)

4. 3agava Komu 17151 BOJIHOBOTO YpaBHEHUS B cllydae TpeX rnepeMeHHbix, opmyna
[lyaccona. (2 yaca)

5. Pemienue 3anaun Jupuxie mis ypaBHenus Jlamnaca B kpyre. (4 yaca)

6. Pemenue 3amaun dupuxne ains ypapHeHus Jlarumaca B kosnbiie. Pemenne 3anaun Helimana
1uist ypaBHeHus Jlamnaca. (2 yaca)

7. PemieHne nepBoi CMENIaHHOM 3a7a4y JUIsl YPAaBHEHMS TEIUIONIPOBOJIHOCTH B CIIydae OJHON
MIPOCTPAHCTBEHHOI NMePEMEHHON, METO/] pa3/eJIeHUs TepeMEHHBIX. (4 yaca)

8. Pemienne nepBoii cCMeIIaHHOM 3a/1a4ul 1711 ypaBHEHUS TEIIONPOBOIHOCTHU B CIIy4ae ABYX
IPOCTPAHCTBEHHBIX MTEPEMEHHBIX. (4 Jaca)

9. Pemienne 3anaun Koy 1751 ypaBHEHMsI TEMJIONPOBOJHOCTH B Cllydae OJTHOM
IPOCTPaHCTBEHHON MEepeMEHHOM. (2 yaca);

2. [lpakTuueckue 3aHsATHS 3 cemecTpa

1. KomniekcHsle uncna. KoMmnekcHas ockocTs. JleficTBYs Hal KOMIUIEKCHBIMU YHCIAMH.
(2 gaca)
2. @yHKIIUN KOMIUIEKCHOTO nepeMeHHoro. /luddepenuupyemocts, YcnaoBus Komu—Pumana.
Ananutnueckue ¢pyHkuu. (4 yaca)
3. 'eoMeTpuyeckuii CMBICI apryMeHTa U MOAYJIS TPOU3BOAHOM. (2 yaca)
4. UnrerpupoBanue (yHKIUU KOMIUIEKCHOTO IIepeMeHHoro. (2 yaca)
5. Konrypnslie unrerpansl. MUurerpansnas ¢popmyna Komu. MHTErpansl oT aHaTUTHYECKUX
byHkuii. (2 yaca)
6. Crenennsle paasl. Psaapl Teitnopa. Paznoxenue ¢pynkuuu B xomnblie. Psaapl Jlopana. (4
qaca)
7. Hynu ananutuueckoit pyHkuuu. M3oaupoBanHble 0coOble TOUKH U UX Kiaccudukanus. (2
yaca)
8. Boruersl. Beruncnenue BerueToB B 0coObIx Toukax. Teopema Komu o BbrueTax.
Bbruncnenrie KOHTYpHBIX HHTETPaJIOB C IOMOIIBIO BHIYETOB. (2 yaca)
9. BriuncneHue orpeielIeHHbIX U HECOOCTBEHHBIX HHTETPAJIOB C TIOMOIIBIO BBIYETOB. (2 yaca)
10. IIpeoGpazoBanue Jlamnaca. CBoricTBa npeodpazoBanus Jlamiaca. Beraucinenue
U300pakeHH JIEMEHTAPHBIX (DYHKIMHA HETOCPEACTBEHHO U C TOMOILBIO CBOMCTB
npeoOpa3oBanus Jlamnaca. BocctaHoBIeHHEe OpUTHHAIA 110 N300paKeHUIO. (4 yaca)
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11. Pemenune nuddepeHnnanbHbIX ypaBHEHHH U CUCTEM YpaBHEHHUH ONepaliiOHHBIM
MeToa0M. (2 yaca)

12. Paznoxenue ¢pynkuuii B Psip1 @ypoe. Pt @ypbe 171 4eTHBIX U HEYETHBIX (YHKIUH.
Pasnoxxenue B psin @ypbe Ha pou3BobHOM UHTepBaiie. [IpeobpazoBanue Oypobe u ero
coiictBa. [IpumeneHne Teopuu GyHKITMI KOMITIEKCHOTO MEPEMEHHOTO K BBIYHCICHUIO
npeoOpazoBannii. Dypee. (4 daca)

13. KomOuHaropuka. 37aeMeHThI TUCKPETHOTO aHainu3a. Anredpa coObITuil. (2 yaca)

14. Berunciienue BeposiTHOCTeN coObITuii. CBOKCTBA BEpOsATHOCTEH. ['eomeTprieckue
BEpOSITHOCTH. (4 yaca)

15. TeopeMbl ClHOKEHUS U YMHOXKEHHS BeposATHOCTE. DopMyria OJTHOM BEPOSTHOCTH.
®opmynsl baiieca. Cxema He3aBUCUMBIX HcTibITaHUN. @opmyna beprymnu. [Ipocrelimmit
noTok coobiTuii. ®opmyna I[lyaccona. (4 gaca)

16. 3akoHBbI pacnpeneneHus AMCKPETHBIX U HETPEPBIBHBIX CIIy4alHbIX BEIUYUH. OYHKIUS
pacupeneneHusa. OyHKIHS INIOTHOCTA BEPOATHOCTH. MHOTrOMEpHBIE Cily4ailHble BEJIMUNHBI
(ciydaifabie BEKTOPHI). UMCIIOBBIE XapaKTEePUCTUKHU CIIy4alHBIX BEJIMYUH. (6 4acoB)

17. ®yHkuusa cayyailHOM BEIMYMHBI U ee pacnpenaeneHue. OyHKIMU MHOTHUX CITy4ailHbIX
BEJIMYMH. 3aKOH PacIpeeeHUs] CYMMBI IBYX HE3aBUCHMBIX ClaraeMsix. (2 yaca)

18. Craructuueckas 3aBucumoctb. KoppensimonHnas 3aBucuMoCTb. JIuHelHas Koppessauus u
BBIYHUCIICHHE ee mapaMeTpoB. Koadduiment koppessiium u ero cBoicTBa. (2 yaca)

19. Xapakrepuctuueckue GyHKIIUU U UX CBOMCTBa. LleHTpanbHas npeaenpHas Teopema Juist
OJINHAKOBO PacIpe/IEIICHHbIX CIaraeMblX U CIeACTBUS U3 Hee (JIOKaJIbHasi U NHTErpalbHas
TeopeMbl MyaBpa-Jlamnaca). 3akon 6onpinnx yncen. HepaBenctBo YeOrnimeBa. Teopembl
UeoOrrmeBa u bepaysum. (2 gaca)

20. Touyeunsie onieHku. OLIEHKH HECMEIICHHbBIE, COCTOATEIbHbIC, 2P deKkTuBHbIe. OLEHKH IS
MaTEMaTUYECKOT0 OKUAAHUS U AUCTIEpCUU. MeTo bl TOCTPOEHUS OLEHOK (METOT
HauOOJIBILIEr0 MPaBA0NoI00Us, METO MOMEHTOB). OlleHKa MapaMeTPOB KOPPEISAIIUOHHON
3aBUCHMOCTH Ha OCHOBE OIBITHBIX JAHHBIX (OLIEHKU MO METOIy HAUMEHBIIINX KBaJApaToB). (4
qaca)

21. JloBepuUTeNbHBIN UHTEPBAI JJIsI MATEMATUYECKOTO OKUIaHus. JlOBEepUTEIHHBIM HHTEPBAI
JUTSL BEPOSITHOCTH COOBITHS. (2 yaca)

22. Craructrueckasi TUIIOTe3a, CTaTUCTUUECKil KpuTepuil. [IpoBepka runores o 3aKkoHe
pactipenenenus. Kputepuii cornacus «xu-kajapar». [Tonarue 06 omubkax nepBoro u
BTOpOro poxa. [Iposepka nmapamerpudeckux runores. Jlemma Heitmana-IInpcona. [Iposepka
TUIIOTE3bI O paBeHCTBE MeauaH. [IpoBepka rumoTe3sl 0 paBEHCTBE MaTEMaTHUECKUX
oXkumanuii. (4 gaca);

3. I[IpakTuueckue 3aHATUS 2 cemecTpa

1. Onpenenéunsplii UHTETpal. 3aMeHa epeMeHHbIX. IHTerpupoBanue mo JactsMm. (4 yaca)
2. HTerpupoBaHue paunoHadbHbIX GYyHKINN. IHTErprpoBaHre TPUTOHOMETPHUECKUX
BBIpakeHHI. IHTerpupoBaHue upparmoHaibHOCTEH. (4 yaca)

3. Brruncnenue miomaaen miockux ¢uryp. Beraucnenue amuH nyr (2 yaca).

4. HecoOcTBeHHBIC MHTETPAJIBI ¢ 0ECKOHEUHBIMU TIpeiesiamMu (2 gaca).

5. ®yHKIMM HECKOIbKUX NepeMeHHbIX. O0nacTs onpenenenus. [Ipenen pyHkuuu 1Byx
NepPEeMEHHBIX B Touke. YacTHble mpousBoaHble. JuddepennpyeMocTb, TOTHBIH
muddepeniman. (4 yaca)

6. uddepenunpopanue cnoxHoi GpyHkuu. [IponsBoaHbie HeABHBIX (pyHKIUH. (4 daca)
7. KacaTenbHas MJI0CKOCTh M HOPMaJIb K TOBEPXHOCTH. (2 Jaca)

8. HactHble nmpou3BoAHbIE U TuddepeHiuansl BoIcIUX nopsakos. @opmyna Teitnopa ans
(byHKLINU IBYX IEpEeMEHHBIX. (2 yaca)

9. DkctpemyM (pyHKLMHU ABYX MEpEeMEHHBIX. (2 yaca)

10. [IBoiiHOI MHTErpai B JeKapTOBBIX KOOPAWHATAX (3aJaHue 00I1aCTH UHTETPUPOBAHUS
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HEPAaBEHCTBAMHU, PACCTAHOBKA MPEJICIIOB MHTETPUPOBAHUS, H3MEHEHHE MOPSIIKA
WHTETPUPOBAHUS, BIYUCIICHHE). (2 yaca).

11. JIBoiiHOM HHTErpa B MOJIIPHBIX KOOpAMHATAX. (2 yaca).

12. TpoitHOM UHTErpai B AEKapTOBBIX KOOpJAUHATAX. TPOlHON MHTETpal B IWJIMHIPUYECKUX
KoopauHaTax. TpoitHO# uHTerpan B cepruueckux KoopanHaTax. (4 gaca).

13. IToBepXHOCTHBIE MHTETPAJIBI IEPBOTO POJa. BhIUKcCIeHne MII011a11 MOBEPXHOCTH. (2
qaca).

14. BekTopHoe noJie. BeruuciieHne noToka BEKTOPHOTO 1oJisl. Beruncinenue noroka
BEKTOPHOTO TOJIS Yepe3 3aMKHYTYIO TIOBEPXHOCTh HETTOCPEICTBEHHO | 110 (hopmyiie
Octporpajackoro. (6 4acos).

15. Hupkynsiius BekTopHOTo noJist. Potop BekTopHoro nosst. Teopema CTokca.
[ToTenuansHOE MoJIe. (4 Jaca).

16. duddepennmanbaple ypaBHEHH IEPBOTO MOPSIKA: C pa3AeSIOIIMMUCS IEPEMEHHBIMH,
OJIHOPOJIHBIE, JINHEHHBIC. 3aa4ya Komm. (6 yacoB)

17. YpaBHeHus BbICIIUX MTOPSJIKOB. Y paBHEHHUS, JONYCKAIOIINE TOH)KEHUE TOPSAKa
ypaBHeHus. (2 yaca)

18. Jlunelinbpie oqHOPOAHBIE TU(GepeHINaTbHbIE YPaBHEHHUS C TOCTOSTHHBIMU
koaddurmentamu. (2 gaca).

19. Jlunelinsie HeOHOPOIHBIE MU epeHIInaNIbHBIC YPAaBHEHUS C TIOCTOSTHHBIMH
koadurmentamu. Meton mogdopa. (6 4acoB)

9. Metop Jlarpan»a Bapuaniui NpoU3BOJIbHBIX TOCTOSHHBIX. (2 yaca)

20. YucnoBsle psabl ¢ MOJI0XKUTENbHBIME wieHamu. Cymma psiga. Heobxonumoe ycioBue
cxonumoctu. TeopeMbl cpaBHeHUS. (2 yaca)

16. CXxoauMoCTh PsIIOB C MOJIOXKUTENbHBIMY WwieHaMu. [Ipu3Haku cpaBHeHus. [Ipusnaku
Hamam6epa, Komu. (4 gaca)

21. 3HakonepeMeHHbIe YnuciIoBbIie psbl. Teopema Jleitbuuiia, onieHka octarka psaa. (2 yaca)
22. CrenenHoi psin. O61acTh CXOAMMOCTH CTENIEHHOTO psifa. MHTerpupoBanue u
muddepeHIpoBaHe cTeneHHoro psaa. (4 gaca)

23. Psan Teiinopa u ero npwioxeHus. (4 gaca),

4. Ipaktuyeckue 3aHsATHS 1 cemecTpa

1. IIpenen @pynkuuu B Touke. [IpocTeiimme npreMsl BEIYUCIIEHUS ITpeienoB. (4 yaca)

2. beckoHeyHO Masble GYHKINU. DKBUBAJIEHTHBIE O€CKOHEUHO Majble. [1epBblit 1 BTOpOii
3ameyvarenbHbIe Ipenenbl. beckoneuno Oonbiue GyHkiuu. (4 yaca)

3. HenpepsIBHOCTD (hyHKIIMM B Touke. OgHOCTOpOHHME npesensl. Knaccugukaius Touek
paspeiBa. [Ipenen pynkuuu B 6eckoneunoctu. Haknonnsie acumnTotsl. [loctpoenue
rpa¢ukoB. (4 yaca)

4. IlpousBoanas. Auddepennnan. Boeraucienre npon3BOIHBIX CIOKHBIX (PYHKITUH.
VYpaBHeHUe KacaTelbHONW U HOpMaIH. (4 yaca)

5. Jlorapudmuueckoe muddepennmpoBanne. {uddepennnpoBanne GyHKIuii, 3aaHHBIX
napaMeTpUUECKH U HESIBHO. (4 yaca)

6. [TpousBoaubie u muddepennrans Beicmux nopsakos. ®opmyna Jleidbnuma. . (4 gaca)
7. IlpaBuino Jlonurans. (2 yaca)

8. ®opmyia Teitmopa ¢ ocraTouHbM uiieHoM B hopme Jlarpamka u [eano. . (2 gaca)

9. VccnenoBanue GyHKIMHN C MOMOIIBIO TPOU3BOIHON NIepBOro nopsiaka. Hanbonsinee u
HaWMEHbIIIee 3HAYCHMs PYHKIIMU Ha OTpe3Ke. (4 Jaca)

10. UccnenoBanue GpyHKIMI ¢ TOMOIIBIO TPOU3BOJHBIX IEPBOTO U BTOPOTO MOPSIIKOB.
[Toctpoenue rpaduka pynkuuu. (4 gaca)

11. Heonpenenennsiit uurerpain. [Ipocrelinme npuemsl HHTErpupoBanus. Meron
noABeAeHUS o1 3HaK auddepennnana. Dopmynia HHTETPUPOBAHUS 110 YACTSIM. 3aMEeHA
NEpEMEHHOI B HeolpeielIeHHOM UHTerpaie. (4 yaca)
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12. UnTerpupoBanue paroHalbHBIX QyHKIM. . (4 yaca)

13. aTerpupoBanue TpUTOHOMETPUIECKUX (QyHKIINNA. IHTerprupoBaHre HEKOTOPHIX
UppanroHaIbHBIX QyHKIMA. . (4 yaca)

14. Matpuisl, 1eiCTBHS HaJ MAaTPULIAMU: CJIOKEHUE-BBIUNTAHUE, YMHOKCHUE HA YUCIIA;
BBIUMCJICHHUE JTUHEWHONH KOMOWHAIIMY MAaTpUIl. Y MHOKEeHHE MaTpuil. OnpeIeuTenu:
BBIYHCIICHHE OmpeaenuTesneii 2-ro u 3-ro mopsakos. (3 yaca)

15. Briuuciienue onpeaenuTenel ¢ UCIOIb30BaHUEM UX CBOMCTB: IPUMEPHI BIYMCICHUS
ornpenenureneil Boille 3-ero Nopsiika, oNpeaesnTeNu -ro nopsjaka. (3 yaca)

16. O6paTHas MaTpuIa U €€ OCHOBHBIEC CBOMCTBA. BbIunciienue o6paTHoil MaTpUIIbl 115
MaTpHI He BhIIIe 3-ero nopsaka. (2 aca)

17. Panr maTpuibl. Berarcienue METOA0M OKaMIIIOIIMX MUHOPOB (B JIEKLUSX HE
U3Jaraercs), a TakKe MyTeM MPUBEIECHHU MaTPULbl K CTYIIEeHUaTOMY BuAy. (2 yaca)

18. Cucremsl nHeiHbIX ypaBHeHuH. [Ipumenenue hopmyn Kpamepa. Pemenue
MIPOM3BOJILHOM crcTeMbl MeToioM ["aycca. (2 vaca)

19. Pemienne npon3BOIbHBIX CUCTEM JINHEHHBIX YPaBHEHUH C UCIIOJIb30BAHUEM TEOPEM O
CTpyKTYype ob1ero pemtenus: nocrpoenne ®CP ogHOPOAHOM CUCTEMBI, @ TAKXKE ITyTEM
noctpoenus @CP ogHOPOAHON COIO3HOM CHCTEMBI U YaCTHOTO PEIICHUS HEOIHOPOJHON
cucTeMsl. (4 Jaca)

20. 'eomerpuueckue BekTopsl. JlelicTBus HajJ BekTopaMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB. (2 Jaca)

21. BekTopHOE U CMEIIaHHOE NMPOU3BEICHUS BEKTOPOB. (2 yaca)

22. YpaBHEHUS IIIOCKOCTH (IPOXOJIAIIeH yepe3 TaHHYIO TOUKY, 00Iliee, B OTpe3Kax).
Paznuunble ypaBHEHUs NpsMOM B IPOCTPAHCTBE (KAHOHUYECKOE, TapaMeTpUUECKUe, o0LIee).
[Tepexon oT oiHOrO ypaBHEHMsI IPSIMOIL K Ipyromy. (2 yaca)

23. B3auMHO€ pacrosoKeHHe MPSAMbIX U INIOCKOCTEH B TPOCTpaHCTBE. (2 yaca)

24. JInneiinoe npoctpanctBo. [Ipumepsl. Haxoxaenne 6a3ucoB 1 pa3MepHOCTEH.
[ToxmpocrpancTBa: 6a3uc U pa3MepHOCTh. (2 yaca)

25. JIu"elHbli onepatop U ero Marpuua SJapo u odpas auHelHoro oneparopa. [Ipumepst
MCIIOJIb30BaHUsI TEOMETPUUYECKUX COOOpaykeHUH /711 HaX0XKJIEHUs siipa U oOpasa omneparopa,
JIeMCTBYIOIETO B IPOCTPAHCTBE FEOMETPUUECKHUX BEKTOPOB. (2 yaca)

26. CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HaUeHUs. [IpuMepbl HCTI0Ib30BaHMS
reoMeTpuuecKkux coodbpaxenuit 1yt HaxoxaeHus CB u C3 onepartopa, 1eHCTBYIOIIETO B
MPOCTPAHCTBE T€OMETPUUECKUX BEKTOPOB. (2 yaca)

27. IlpuBenieHNE KBaAPaTUUYHBIX GOPM K KAHOHHUECKOMY BUy OPTOTOHAJIbHBIM
npeoOpa3zoBanneM. OnpeseneHne TUIOB KPUBBIX 2-TO TopsiKa. (2 Jaca).

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETYyCMOTPEHO
3.5 KoncyabTauuu

3.6 TemaTnka KypcoOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3annaHupOBaHHBIE PE3YIbTAThI

Howmep paziena quciuminHel (B COOTBETCTBUU C 11.3.1)

OHCHO‘IHOC CpEaACTBO

00ydeHUs IO TUCITUTLINHE Kozt 112(3|4|5|6|78|9 (10|11 12|13 (TMII 1 HAKMCHOBAHUE)

(B COOTBETCTBHH C pazzesiom 1) HHIRATOPOB
3HaTh:
OCHOBHBIE TEOPEMbI TEOPHH WT-Loma + KonTposnbnas pa§0Ta/ "CnyuaitHpie
BEPOSITHOCTEN coObITHs. CriyyaifHble BeTHYUHBI"
MOHSATHE KOMIUIEKCHOTO YHCIIa, Kontponbnas padota/"JlelicTBus ¢
paznuyuHble GOPMEI €0 WJI-lonk-1 + KOMILIEKCHBIMH YiCIaMu"
MIpeICTaBICHHUS
OCHOBHBIE ITOHATHUSA U Kontponsnas padora/"'KpaTasie
OIpEe/eHHS HHTEPAILHOIO VLo + 14 UHTETpaJibl U Teopus mos"
MCYUCIICHUS] PYHKIIUI HECKOIBKHUX
MIEPEMEHHBIX
OCHOBHBIE ITOHATHUSA U Konrtponsnas padora/"®HIT"
orpeaeneHus: Teopun GpyHKIUH N-lonk-1 +
HECKOJIbKUX MEPEMEHHBIX
OCHOBHBIE METOIbI W/-lomea + KonTponpHas )
WHTETPUPOBAHUS paborta/"Heomnpenenennsiii unTerpan’
OCHOBHEIE TTOHSTUS ¥ TEOPEMBI W/-lomea + Konrponsuas pabora/"TIpeemnsr"
TEOPHH IPEJIENIOB
orpezieNieHue cirydyaiHoM KonTponsnas padora/"'Ciydaiinbie
BEJIMYMHBI U €€ YUCIIOBbIE N/I-1lonk-1 + coObITus. CryyaiiHble BeTUYUHBI"
XapaKTePUCTHKH
orpeJiesieHue COOCTBEHHBIX PacuetHo-Tpaduueckas
3HAYEHUH U COOCTBEHHBIX W-lornk-1 + | pabora/"Pemenue KpaeBbIX 3a1a4 JUist
GyHKIUH 1715 KpaeBbIX 3a7a4 ypaBHeHus Jlamnaca"
Ymersb:
UCIOJIb30BaTh BEKTOPHBIHN U PacuetHo-Tpaduueckas
KoopauHaTHbIN MeToasl pemienus | M/I-lonk-1 + pabora/"AHanuTHueckast reomerpus”
reOMEeTPHUYECKUX 33]a4
HCCJIEIOBATh U PellaTh CHCTEMBbI NJI-1lomk-1 + KonTponbnas pabora/"'JIuneiinas

19




JUHEHHBIX anreOpanyecKux
YpaBHEHUN

anreopa"

HCCICO0BATh HAa CXOAUMOCTD

Kontponbnas padota/"Psasr"

YHCIIOBBIE PAIBI, ITPEICTABIISTE N-lonk-1

(GyHKIMU B BUJI€ CTENIEHHOT'O psija

HCIIOJIB30BAaTh OIPEIEICHHBII Kontponsnas padora/"Kpatasie

MHTErpaj B MPUKIIAJHBIX 3a/1a4ax UHTErpabl U Teopus noss"

N-lonk-1

KonTponpHas padora/"'OnpeneneHHbIi
uHTerpai”

pelaTh OCHOBHBIE BUJIbI KonTpoabHas

O0OBIKHOBEHHBIX N-lonk-1 pabora/" InddhepennnanbHbie

G depeHIMATBHBIX YPABHCHHIMA ypaBHeHUs"

Qg QepeHIpoBaTh 1 KontponsHast pabora/"Brrancnenne

MHTETPUPOBATh (PYHKIUU UHTErpajioB C IOMOIIbIO BEIUETOB"

KOMIUIEKCHOTO IEPEMEHHOTO, N-lonk-1

IPUMEHSATHh TEOPHIO BHIYETOB IS

BBIUHCJICHHS] MHTETPAJIOB

UCIOJIb30BaTh KPUTEPUHN AJIS PacuetHo-Tpaduueckas

MIPOBEPKU CTATUCTUYECKUX NA-1lonk-1 pabora/"MaremaTuueckas

TUIIOTE3 CTaTHCTHKA"

ONPEIEIATh TUIl YPABHEHHUS B KonTponbnas padora/'IIpuBenenune

YaCTHBIX TPOU3BOJHBIX 2-TO N/I-1lonk-1 YYII kK KaHOHUYECKOMY BULY"

nopsiJIKa

CTPOUTH XapaKTEPUCTUUECKHE KontponbHas padora/"Pemenue

MIEpEMEHHBIE JUIsl ypaBHEHHUSI B W/T-lomca YpaBHEHU METOJIOM XapaKTepUCTHUK"

YaCTHBIX TPOU3BOJHBIX 2-TO

opsiIKa

CTaBUTh KPaeBbIC 3aJjauul JIJIs KonTtponbHas padora/"Pemenue

KoJ1e0aHus CTPYHbI N-1lonk-1 KpaeBbIX 3aJ1a4 MeTo1oM Dypbe 1uist
Kosie0aHMs CTPYHBI"

BBIUUCIISATH POU3BO/IHBIE, VLo KonTponbHas

g depeHnmansl, UCCIea0BaTh

pabota/" Inddepenuponanue”
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(GYHKIIUH C HEMTOCPEACTBEHHBIM
MPUMEHEHUEM JTHX TOHITHIA
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

dopma peanuzaiyu: 3anura 3a1aHus
1. "Anamutnaeckast reomerpus” (PacuerHo-rpadudeckast padbora)

dopma peanuszanuu: [TuceMeHnHas padbota
1. "Iuddepenuuporanue" (Kontponbnas padota)
2. "Jluneitnas anre6pa" (KontposbHas padora)
3. "Heonpenenennstit uarerpan" (KonrponbHas padora)
4. "IIpenensr" (KortponbHas padota)

2 cemecTp

Dopma peanuzaruu: [lncemennas pabota
1. "Iuddepenunanpupie ypaBaeHus" (Kontponsnas padota)
. "Kpatnbie uaTerpans! u Teopus nois" (KonrponbHas padora)
. "Onpenenennbiii uaTerpan" (KonrponbHas padora)
. "Psaner" (KonTponbHas pabora)
. "OHII" (KontponbHas paboTa)

[ SN CS I\

3 cemecTp

Dopma peanuszauuu: ITucbmenHas padora
1. "Borunciienre UHTETrpayioB ¢ momoInbio BeraeToB" (KonTpoiasHas pabora)
2. "JleiicTBus ¢ komIuiekcHbIMU yncinaMu” (KoHTposbHas pabora)
3. "MaremaTtunueckas cratuctuka" (PacuetHo-rpaduueckas pabora)
4. "Cnyuaitnsle coobrtus. Ciaydaiinslie Bennuusbl" (KonTposbHas paboTa)

4 cemecTtp

®Popma peanuzaruu: Ilucemennas padota
1. "IIpusenenne YUII k kanoHnueckomy Buny" (KontponbsHas pabota)
2. "Pemenue kpaeBbIX 3a1a4 s ypaBHeHus Jlamnaca" (PacueTHo-rpaduueckas pabora)

3. "Pemenue kpaeBbIx 3a1a4 MeTosjoM Dypbe A konedanus crpyHsl" (KonTponbHas pabora)

4. "Pemenue ypaBHeHu# MeTofoM xapaktepucTuk" (KonTposbHas padoTa)

bannpHO-peldTHHrOBast CTPYKTYpa AMCLUUIUIMHBI ABJSETCS MPUIOKEHUEM A.

4.2 IlpomMe:kyTOYHAS aTTeCTAIMS 10 JUCHUIIMHE
Oxsamen (Cemecmp Nel)

Oxzamen (Cemecmp Ne2)

Oxzamen (Cemecmp Ne3)

Oxzamen (Cemecmp Ned)
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B JUIIJIIOM BBICTABJISICTCA OLICHKA 3a 4 CEMECTD.

I[pumeuyanue: OnieHOYHBIC MAaTEPUANTBI IO JUCIHUILIMHE TPUBEIEHBI B (DOH/IE OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANUYECKOE OBECIIEYHEHUE JUCHUIIJINHbI

5.1 IleyaTHbIe U JIEKTPOHHbIE U3TAHUSA:
1. byrpos, . C. Beiciiast marematuka. B 3 1. T.2. luddepennmansnoe u HHTETpaibHOE
UCYHCIICHHE | YUeOHUK UIS BY30B 10 HHKEHEPHO-TEXHUYECKUM crienuanbHocTsM / 5. C. Byrpos,
C. M. Hukomnwckutii . — 8-e u3zn., crep . — M. : JIpoda, 2007 . — 509 c. — (Beicuiee oOpa3oBanue:
CoBpemMenHbIl yaeOHUK) . - ISBN 978-5-358-02783-1 .;
2. byrpos, {. C. Beicmas matemaruka: B 3 1. T.3. luddepenunansusie ypaBuenus. Kpatasie
uHTerpansl. Psaapl. @yHKIIMU KOMILIEKCHOTO MEPEMEHHOT0 | Y4YeOHUK JUIsl By30B IO HHKEHEPHO-
TexHnyeckuM crnenuanbaoctsM / S. C. byrpos, C. M. Hukonbckwii . — 6-€ u3., crepeotur . — M. :
Hpoda, 2004 . — 512 c. — (Bsicuiee o6pazoBanue: CoBpemeHHbli yueOHuk) . - ISBN 5-7107-8450-8
3. byrpos, . C. Beiciiast marematuka. B 3 1. T.1. DneMeHTsI TuHEHHOMN anreOpsl 1
AHAJTUTHYECKOW TE€OMETPHH : YICOHUK JJIS BY30B 110 HH)KEHEPHO-TEXHUYECKUM CIICIIUAIBHOCTSIM /
4. C. byrpos, C. M. Hukonbckuii . — 6-e u3f., crepeotun . — M. : Ipoda, 2004 . — 288 c. —
(Briciiee obpazoBanue: CoBpeMeHHbIH yueOHHK) . - ISBN 5-7107-8421-4 ;
4. boromomnoga, E. I1. CoopHuUK 33124 ¥ TUMOBBIX PAaCUeTOB MO OOIIEMY U CHEeIMaTbHBIM Kypcam
BEICIICH MaTeMmaTukH : yaueoHoe mocooue / E. I1. Boromosnosa, A. U. bapanenkos, 1. M. [lerpymiko
. — CII6. : JIanb-IIpecc, 2015 . — 464 c. — (YuebHuku Ans By30B. CrernianbHas JUTeparypa) . -
ISBN 978-5-8114-1833-6 .;
5. I'mypman, B. E. Teopust BeposTHOCTEN U MaTeMaTU4YeCcKasi CTATUCTUKA : Y4eOHOoe mocoOue s
By30B / B. E. 'mypman . — 9-e u3., crep . — M. : Briciias mkodna, 2003 . — 479 c. - ISBN 5-06-
004214-6 .,
6. Ky3nenos, JI. A. COopHUK 3a/1a4 1O BbICILIEH MaTeMaTHKe: TUIIOBbIE pacueThl : yueOHoe ocodue
/ JI. A. Ky3nenos . — 6-e uzj., crepeorur . — CII6. : Jlans-IIpecc, 2005 . — 240 c. — (YueOHuKH 1151
By30B. CrniennaiibHas aureparypa) . - ISBN 5-8114-0574-X .;
7. Tuxonos, A. H. YpaBHeHus mareMaTrueckoi pu3nku : YueOHoe mocodue st yHUBEPCUTETOB /
A. H. Tuxonos, A. A. Camapckuii . — 4-e uzn., ucnp . — M. : Hayka, 1972 . - 736 c.;
8. Uynecenko B. @.- "COopHUK 331aHUH 110 CTIENUATbHBIM KypcaM BbICIIEH MaTeMaTUKHU (TUIIOBBIE
pacuets)", (5-e u3m.,crep. ), U3garensctBo: "Jlans", Cankr-IlerepOypr, 2010 - (192 c.)
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 _id=433.

5.2 JIuueH3noHHOE 1 CBOOOIHO PAaCcPOCTPaHsieMoe MPOrpaMMHOe odecreyeHme:
1. CO "IIpomereit”;

2. Office / Poccuiickuii makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maitna BuneoxondepeHum.

5.3 UntepHeT-pecypchl, BKIWYast npodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAIMOHHO-
CIPaBOYHbIE CHCTEMbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. Hayunas saekTponHasi oudiamorexa - https://elibrary.ru/

3. basza nannbix Web of Science - http://webofscience.com/

4. ba3a nanabIx Scopus - http://www.scopus.com
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5. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

6. DaexTponHasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php
7. llopTan oTKpBITHIX HaHHBIX Poccuiickoii @exepanun - https://data.gov.ru
8. DaexTponHasi oTKpbITasi 6a3a 1aHHbIX ''Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITVIMHBI

Tun nomemeHus Homep ayauropumn, OcHamenne
HAaMMCHOBaHUE
Y4eOHbIe ayAUTOPHH IS K-120, cepBep, KOHIUIIHOHEP
MPOBEJCHUS JIEKIIMOHHBIX MarmuHHbIH 3a1
3aHATUN U TEKYILETO MBI

KOHTPOJIS b-200, napra co ckambeid, TpulyHa, mkad ass

JleximoHHas XpaHEHUs UHBEHTapsI, JOCKA MeJIoBas,

yueOHas KOJIOHKH 3BYKOBbIE, MYJIbTUMEIUNHBIH

ayIUTOpHS IPOEKTOP, IKPaH, KOJIOHKH, KOMIIBIOTEP

MePCOHAIIBHBIN

Y4eOHbIC ayAUTOPHH TS
MIPOBE/ICHUS MPAKTHYECKUX
3agsatuid, KP u KII

C-209, Yuebnas
ayJUTOPHS

napTa co CKaMbei, CTOJI TIPEoIaBaTesis, CTYI,

JOCKa MCJI0Bas1

A-312, YuebOnas
aynuropust "A"

napTa co CKaMbei, CTOJI TPEroIaBaTesis, CTYI,

JOCKa MCJI0Bas1

A-412, Yuebnas
aynuropust "A"

napTa co CKaMbei, CTOJI TPEroIaBaTesis, CTYI,

JOCKa MCJI0Bas

A-414, Yuebnas
aynuropust "A"

napTa co CKaMbeH, CTOJI TIPEroIaBaTesis, CTYI,

JOCKa MCJI0Bas1

J-418, Yuebnas

napTa co CKaMbei, CTOJI TPEroIaBaTesis, CTYI,

ayIUTOpUs JIOCKa MENoBast
J1-427, YueOnas rapra, CTyJ, JOCKa MeIoBas
aAyIUTOPUS
ITomemenus s A-030, Kabuner
KOHCYJIbTUPOBAHHUS COTPYAHHUKOB
"OI'M"
[Tomerenus qyst XpaHEHUs A-06a/2, Cxnan BEIIAJIKA JUISl OJICK b
000pyZ0BaHUs U y4eOHOTO kadeapel TM

VHBEHTAaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Marematuka

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

"IIpenenst" (KorTponbpHas padoTa)

"Ananmutnyeckas reometpus’ (PacuetHo-rpaduyeckas pabora)
"uddepenuuposanue” (KonrpoasHas pabora)

"Jluneitnas anredpa" (KontponsHas pabora)
"Heonpenenennsiii uaterpan” (KonrponbHas padora)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Pa3znen nucuuninHb RM: L 2 3 4 >
pasjena S en Henens 3 7 11 13 15
KM:
1 [Ipenens
1.1 [Tpenen pynkuuu +
5 HuddepenunansHoe ncyrcaeHue GyHKIUN OAHOTO
MIEPEMEHHOTO
21 HuddepenunansHoe ncyrcieHue GyHKIHN OTHOTO +
' TIEPEMEHHOTO
3 Jluneitnas anreOpa U aHAIUTUYECKast TEOMETPUS
3.1 Jlunelinas anrebpa M aHAJIUTHYECKas TE€OMETpuUs + +
4 HuTerpaiibHOe NCUnCIeHHe (DYHKITUU OJTHOTO
MEPEMEHHOTO (HEONPEeIeICHHbII HHTErpa)
41 HuTerpaiibHOe NCUUCIICHHE (DYHKITUU OJTHOTO +
] EePEMEHHOT0 (HeolpeIeJIeHHbI HHTErpal)
Bec KM, %: | 20 20 20 20 20

2 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JMCIUILIHHE:

KM-1
KM-2
KM-3
KM-4
KM-5

"OHIT" (KonTposnbHas padoTa)

"Omnpenenennbiii uaterpan” (KontponsHas padota)
"Kpartusie unaterpans u Teopus nods" (KorrponsHas padoTa)
"uddepenunansusie ypasHenus" (KonrpoabHas pabora)
"Psinpr" (KontponbHas pabota)

Bujx npome:xyTouHOIl aTTecTanmu — JK3aMeH.

\ Howmep

‘ Pasznen nucuuniIMHbL Hupeke ’ KM- ‘ KM- ’ KM- ‘ KM- ‘ KM- ’
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pasnena KM: 1 2 3 4 5
Henens 3 6 14 11 15
KM:
1 HuTerpanbHoe ucuncienne (GyHKIUN OTHOM
MIePEMEHHOM (OIpeIeICHHBIN HHTETPa)
11 WuTterpanbHoe ucunciaeHne GyHKIui OqHON + +
' MIePEMEHHOM (OIpeIeICHHBINA HHTETPa)
5 Juddepenunanbaoe ucuuciaeHne GyHKIUU
(GYHKIMI HECKOJIBKUX MePEMEHHBIX
21 Huddepenunanbaoe ncuuciaeHne GyHKIUU + +
' (GYHKIMIA HECKOJIBKUX TIEPEMEHHBIX
3 KpaTHbie uHTETpallbl ¥ TEOPUS TOJIS
3.1 KpatHble uHTErpassl U TEOPHUs MO + +
4 OO0bIkHOBEHHBIC U DepeHITNATEHBIC YPaBHCHUS
4.1 OO6bikHOBeHHBIE MU depeHIanbHbIe YpaBHEHUS +
5 Psaner
51 Psager +
Bec KM, %: | 20 20 20 20 20
3 cemecTp

IlepeyeHb KOHTPOJIBbHBIX MEPONPHUATHII TEKYIIEr0 KOHTPOJS YCIIeBAeMOCTH 110 JHCIHUIIIMHE:
"Jle#icTBus ¢ komruiekcHbIMH uncnamMu" (KortponbHas padota)
"Cnyuaiinble coobiTus. Cryuaiiable BennuuHbl" (KoHTpoabHas pabora)

"Brruucnenue uHTErpaios ¢ moMoiibio BerdeToB" (KontposbHas paborta)
"MaremaTtnueckas cratuctuka" (PacueTHo-rpaduueckas padbora)

KM-1
KM-2
KM-3
KM-4

By npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Hanekc KM- | KM- | KM- | KM-
Howep Pasznen qucuunianHel KM: L 2 3 4
paznena ACIT AMCTL Henensa 3 7 11 15
KM:
1 @YHKIMY KOMIIJIEKCHOTO NepeMeHHoro. OnepannoHHoe
VICYHMCIICHHE
11 @YHKIMY KOMILJIEKCHOTO NepeMeHHoro. OnepannoHHoe + +
' VICUHCIICHUE
2 Teopus BeposTHOCTEN
2.1 Teopus BeposTHOCTEN +
3 Teopus onennBanus. IIpoBepka craTucTHUECKUX
TUIIOTE3
31 Teopus onennBanus. [IpoBepka craTucTHUECKUX +

THUITIOTEC3
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BecKM,%:| 25 | 25 | 25 | 25 |

4 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 110 JHCIUIIINHE:
KM-1 "IlpuBenenue YUII k kanonnueckomy Buay" (KonTponbHas padora)

KM-2 "Pemenue ypaBHeHuit meronom xapakrepuctuk" (Kontponsnas padota)

KM-3 "Pemenue kpaeBbIx 3a1a4 MeTo oM Oypre 1 konebanus ctpyHbl” (KoHtponbHas padoTa)
KM-4 "Pemenue kpaeBbIX 3a7a4 ais ypaBHeHus Jlamnaca" (Pacuerno-rpaguueckas pabora)

Buj npome:xyTo4HOI aTTecTaluu — JK3aMeEH.

WNunexc KM-1 KM-2 KM-3 KM-4
Howmep Paznen qucuumimnbl KM:
pasiena AT et Henens 3 7 11 15
KM:
1 YpaBHEHUS MaTEMAaTUIECKON (PU3UKU
11 YpaBHEHUS MaTEMAaTUIECKON (PU3UKU + + + +
Bec KM, %: 25 25 25 25
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