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
HaumeHnoBanue o6pa3oBaTejbHOI nporpaMMbl. HaHOTeXHO/I0THM M HAHOMATEPHAJIBI B JHEPreTHKe
YpoBeHb 00pa3oBaHus: BbIclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

PabGouyasi nporpaMmma IuCUUIIMHBI

MATEMATHUKA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.09

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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NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

CseneHva o snagensuye L3N M3K
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KanwubiHa T.B.

WpenTuduratop
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COI'ZTACOBAHO:

(mozmucs)
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(pacmudpoBKa MOIIHCH)

CseneHva o snagensuye L3N M3K
PykoBogutens RO manene OMnTpnes AC.
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(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YUCHOE SBHHHC)

3aBeyIOIIMI BBITYCKAIOIICH
KadeIphl

(mozmucs)

MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»

CseneHva o snagensuye L3N M3K

Bnapeney

My3uHa F0.H0.

Waentuduratop

Re86e9a56-Puzina-4d2acadl

(pacuudpoBka
TIOJIITHCH)

10.10. Ily3una

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YUECHOE SBHHHC)

(mozmucs)

(pacmudpoBka
TIOJIITHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Henp ocBoeHMs JUCHHUIVIMHBI. SBIAETCA IOJYyYEHHME TCOPETHMYECKOM IOATOTOBKH U
NPHOOpPETEHUE MPAKTUYCCKUX HABBIKOB B OOJIACTH MATEMATHUYECKOTO aHalW3a, JUHEHHOU anreOpbl u
AHAINTUYECKOU F€OMETPHUH, U3YUYCHUE CIEIIMAIBHBIX PAa3/1€I0B BBICLIEH MaTEMaTUKN
3agauu AMCHMIIMHBI
- 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
VCYHCIICHUS,;
- 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 HAMMECHOBaHUE KO}I U HAMMEHOBaHUE 3anﬂaﬂnp03anmﬂe pe3yJabTaThl oﬁyqemm
KOMII€TCHIIHH HHIMKATOPa J0CTUKEHHUS
KOMIIETCHIIUHN
OIIK-1 criocoben U-1onk-1 [pumenser 3HATh:
HCIIOJIHL30BaTh 0a30BEIE MaTeMaTHYECKHH anmapar u3 - OCHOBHBIC IIOHATHA U TCOPEMBI TCOPHUU
3HaHUA pa3JIMYHBIX Pa3IECIIOB peNeiIoB;
€CTECTBEHHOHAYYHBIX MaTeMaTUuKU - OCHOBHBIC METOZIbI HHTCTPUPOBAHUA;
JHUCIIUILINH B - OCHOBHBIE TIOHATHS U OIIPEIIEIICHUS
npodeccroHaTbHOM TeOpuH QYHKIIUNA HECKOJIBKUX
JACATCIIBHOCTH, MIPUMCHATH NEPEMCHHBIX;
METOJIbl MATEMATUYECKOTO - OCHOBHBIE TIOHSITHS U ONIPEICTICHUS
aHaJIM3a U MOJICJIMPOBAHUS, WHTETPAIILHOTO UCUUCICHUS (PYHKIUN
TEOPETUYECKOTO U HECKOJIbKUX MEPEMEHHBIX;
9KCIIEPUMEHTAIILHOTO - IIOHATHE KOMIIJIEKCHOI'O YHCIIa,
HCCIENOBAHUS pasznuyHbie POPMBI €T0 MPEICTABIICHNUS,
- OCHOBHBIE TEOPEMBI TEOPUH
BEPOATHOCTEM;

- OIIPEJIEIICHUE CIIyYaHOW BEJIMYUHBI U €€
YUCJIOBBIE XapaKTEPUCTUKH;

- Ompe/eNieHne COOCTBEHHBIX 3HAYCHHUH U
cOOCTBEHHBIX (DYHKIUH JIJIs1 KPaeBBIX
3ajad4.

YMETB:

- CTaBUTh KpaeBble 3aJjauu JUIsl KoJeOaHus
CTPYHBI;

- CTPOUTh XaPAKTEPUCTUUECKHE
[IEPEMEHHBIE JIUIS1 YPABHEHUS B YACTHBIX
MIPOU3BOJHBIX 2-TO MOPSAIKA;

- OIIPEACIIATH TUIl YPABHEHUS B YaCTHBIX
IIPOU3BOJHBIX 2-TO MOPSIKA;

- HCII0JIb30BaTh KPUTEPUHU JUIsl IIPOBEPKU
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

CTaTHUCTUYECKUX TUIIOTE3;

- mudepeHIpoBaTh M UHTETPUPOBATH
(GYHKIIMN KOMIUIEKCHOTO IIEPEMEHHOTO0,
MPUMEHSITh TEOPHUIO BBIYETOB JJIsI
BBIUMCJICHUS] UHTETPaJIOB;

- UCCIIEIOBATh HA CXOJIMMOCTh YUCIIOBBIE
pAAbL, MPEACTABIATh QYHKIUU B BUC
CTETIEHHOTO PsJIa;

- pelaTh OCHOBHBIE BHJIbI OOBIKHOBEHHBIX
muddepeHIaTbHBIX YPaBHEHUH;

- HCII0JIb30BAaTh OMPEeNIEHHBIN HHTErpal
B IIPUKJIA/IHBIX 33/1a4aX;

- BBIYUCIISTH IPOU3BOHBIE,

g epeHImabl, HCCIeI0BaTh PYHKIIUH C
HEMOCPEICTBEHHBIM MPUMEHEHHEM STUX
IMOHSATHH;

- HCCJEIOBaTh U PEIIaTh CUCTEMbI
JMHEWHBIX aNreOpandecKuX YpaBHEHHIA;
- ACIIOJIb30BAaTh BEKTOPHBIN U
KOOPJIMHATHBIN METOBI PEIICHHS
reOMETPUUYECKUX 3a7au.

2. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM TIPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM IpodeccHOHaNbHOW —00pa3oBaTeNbHON  mporpamme
Hanorexnomorun u HaHoMaTepuaisl B sHepretuke (ganee — OIIOIT), manpasnenus moarorosku 14.03.01
SnepHas sHepreTHka 1 Terodusrka, ypoBeHb 00pa3oBaHus: BbICIIee 00pa3oBaHue - OakanaBpuar.

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 3ansaTus 1 cemectpa

1. I[Tpenen pynkuuu B Touke. [IpocTeiimme npreMbl BEIYUCICHUS ITpeienoB. (4 yaca)

2. beckoHeyHo Manbie GYHKINU. DKBUBAICHTHBIE OECKOHEYHO Majibie. [1epBbIii 1 BTOpOi
3aMeyartenbHbIe Mpeaesbl. beckoneuno 6onbine GyHkiuu. (4 yaca)

3. HerpepwiBHOCTD (hyHKIMH B TOUKe. OgHOCTOpOHHUE Mpeneinsl. Kiaccudukaus Touek
pas3psiBa. [Ipenen pynkuuu B 6eckoneuynoctu. Haknonusie acumnTothl. [loctpoenue
rpadukoB. (4 yaca)

4. IlpousBoanas. Jluddepeniuan. BoranciaeHre npou3BOIHBIX CIOKHBIX QYHKINHN.
YpaBHeHHe KacaTebHOU U HOpMauid. (4 yaca)

5. Jlorapupmuueckoe muddepenuuponanue. Juddepenunpoanre GyHKINN, 3aJaHHBIX
napaMeTpUyuecKy U HesiBHO. (4 yaca)

6. [IpousBoausie u auddepeniuans Beicinx nopsaakos. ®opmymna Jleitbuuna. . (4 yaca)
7. IlpaBuino Jlonurans. (2 yaca)

8. ®opmymna Teitnopa ¢ ocrarouHbIM wieHoM B ¢popme Jlarpanxka u [leano. . (2 yaca)

9. UccnenoBanue GyHKIMMA ¢ TOMOIIBIO TPOU3BOIHOM TIepBOTO Nopsika. Hanbonbiiee u
HalMeHbIIIee 3HaueHUs PYHKIMH Ha oTpe3ke. (4 Jaca)

10. VccnenoBanne GyHKIUI C MOMOIIBIO TPOU3BOJHBIX MIEPBOTO U BTOPOTO MOPSIKOB.
[Toctpoenue rpaduka GyHkuuu. (4 gaca)

11. Heonpenenennsiit unaterpain. [Ipocreitmme npueMsl HHTErpupoBaHus. Meron
NOJBEICHUS MO 3HaK quddepennnana. @opmysia HHTETPUPOBAHUS IO YacTAM. 3aMeHa
MepeMEHHOI B HEONpeIeJICHHOM HHTerpase. (4 Jaca)

12. UnTerpupoBanue parioHaIbHBIX QyHKIM. . (4 yaca)

13. luTerpupoBaHue TPUrOHOMETPUUECKUX PYHKIMHA. HTErpupoBaHue HEKOTOPHIX
UppanvoHaIbHBIX QyHKIMH. . (4 yaca)

14. Matpuiisl, AelicTBUS HaJ MaTPUIIAMU: CJIO’KEHUE-BhIUNTAHUE, YMHOKEHUE HA YHUCIIA;
BBIYHMCIICHHE JTMHEHHON KOMOMHAIMY MaTpHLl. Y MHOKeHUE MaTpull. OnpenenuTenu:
BBIYHCIICHHUE OMpeaenuTesneit 2-ro u 3-ro mopsaakos. (3 yaca)

15. Brlunciienue onpeaenuTenel ¢ UCIOIb30BaHUEM UX CBOMCTB: IPUMEPHI BIYMCIECHUS
OTIpENIeTTUTENCH BBIIIE 3-eT0 MOPSIKA, ONPENCTUTENH -To MopsaKka. (3 yaca)

16. O6paTHas MaTpuIa U €€ OCHOBHBIE CBOMCTBA. BhIunciienue o6paTHoil MaTpUIIbl 115
MaTpHI] He BhIIIe 3-ero nopsaka. (2 gaca)

17. Panr mMaTpuiisl. Berarcienne MeTo10M OKaiMIIIOIIMX MUHOPOB (B JIEKIHSIX HE
U3JIaraeTcs), a TaKKe MyTeM IMPUBEIEHUSI MaTPULbl K CTylleHUYaToMy Bufy. (2 yaca)

18. Cuctemsl nuHeliHbIX ypaBHeHul. [Ipumenenue popmyn Kpamepa. Pemenue
MIPOM3BOJILHOM cucTeMbl MeTo10M ["aycca. (2 gaca)

19. Pemienne npon3BOIbHBIX CUCTEM JINHEHHBIX YPaBHEHHH C UCIIOJIb30BAHUEM TEOPEM O
CTpYKType o0uiero pemenus: noctpoenre @CP ogHOpOHON CUCTEMBI, a TAKXKE TyTeEM
noctpoeHnss @CP ogHOPOAHOM COXO3HOM CHCTEMBI M YACTHOTO PELICHHSI HEOAHOPOIHOM

cucTemsl. (4 yaca)
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20. I'eomerpuueckue BekTopsl. JlelicTBus HaJ BekTopaMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB. (2 Jaca)

21. BekTopHOE U CMEIIaHHOE MPOU3BEICHHS BEKTOPOB. (2 yaca)

22. YpaBHEHUS IJIOCKOCTH (IIPOXOIAIICH Yepe3 JaHHYIO TOUKY, o0I1ee, B OTpe3Kax).
Paznuunble ypaBHEHUS NpsSAMOH B IPOCTPAHCTBE (KAHOHUYECKOE, TapaMETPUUECKHE, O0LIee).
ITepexo oT 0HOTO YpaBHEHHSI MPSMOU K Ipyromy. (2 gaca)

23. B3auMHO€E pacnosioKeHNE IPSIMbIX U IJIOCKOCTEN B MPOCTPAHCTBE. (2 yaca)

24. Jluneitnoe nmpoctpanctBo. [Ipumepsl. Haxoxxenne 6a3ucoB U pa3MEepHOCTEH.
[TognpoctpancTBa: 6a3uc u pa3MepHOCTS. (2 yaca)

25. JlunelHbIi onepaTop U ero Matpuia JAapo u oo6pa3 nuHeHoro oneparopa. [Ipumepsr
UCTIOJIb30BaHUS TEOMETPUUYECKUX COOOPKEHHI JJIs1 HAXOXKACHUS siipa U o0pasa orneparopa,
JEHCTBYIOIIEro B IPOCTPAHCTBE T€OMETPUUYECKUX BEKTOPOB. (2 yaca)

26. CobcTBEeHHBIEC BEKTOPHI M COOCTBEHHBIE 3HaUeHHS. [I[puMepbl HCIOIB30BaHUS
reoMeTpuueckux coodpaxenuit qis Haxoxaenus CB u C3 oneparopa, 1eHCTBYIONMIETO B
IIPOCTPAHCTBE FEOMETPUUECKUX BEKTOPOB. (2 yaca)

27. llpuBeneHue KBaapaTUIHBIX POPM K KAHOHUYECKOMY BUY OPTOTOHAIbHBIM
npeodpazoBanueM. OnpesesieHne TUIOB KPUBBIX 2-T0 nopsika. (2 yaca);

2. [IpakTuueckuie 3aHATHS 2 ceMecTpa

1. Onpenenénnblil HHTErpajl. 3aMeHa nepeMeHHbIX. MIHTerpupoBanue 1o yactsam. (4 yaca)
2. HTerpupoBaHye paunoHadbHbIX GyHKUKN. IHTErprpoBaHrue TPUrOHOMETPHUECKUX
BbIpakeHui. IHTerpupoBanue uppanuoHaibHOCTE!. (4 yaca)

3. Briuncnenue miomaaen miockux ¢uryp. Beruncnenue anun ayr (2 gaca).

4. HecoOcTBeHHBIEC MHTETPAJIbI C OECKOHEUHBIMU TIpeieniamMu (2 yaca).

5. dyskuK HeckoabKuX nepeMeHHbIX. O0nacts onpenenenus. [Ipenen pyHkuuu 1Byx
NEepeMEeHHBIX B TOUKe. YacTHbIe nponsBoanbie. JnddepeHunpyemMocTs, TOTHBIH
muddepennman. (4 yaca)

6. luddepenunponanue cnoxHon GyHkuuu. [IponsBoaHbie HESIBHBIX (QyHKIMM. (4 yaca)
7. KacaTtenbHas MJI0CKOCTh M HOPMaJIb K ITOBEPXHOCTH. (2 Jaca)

8. HactHble npon3BoAHbIE U Tu(depeHiuansl BoIcINUX nopsakos. @opmyna Teitnopa ans
(GyHKLIMU IBYX IepeMEHHBIX. (2 yaca)

9. OkcrpemyM (pyHKLMHU ABYX MEpEMEHHBIX. (2 yaca)

10. /IBoiiHOI MHTErpaji B JeKapTOBBIX KOOPAWHATAX (3aJaHue 001acTH MHTETPUPOBAHUS
HEPaBEHCTBAMH, PACCTAaHOBKA IIPEJIETIOB MHTETPUPOBAHUS, U3MEHEHHE MOPSIIKa
UHTETPUPOBaHUs, BbIUMCIIEHHE). (2 yaca).

11. JIBoitHOI MHTETpaJI B MOJSPHBIX KOOpIMHATaX. (2 Jaca).

12. TpoiiHOl MHTErpal B I€KApTOBBIX KOOPAUHATAX. TPOHHON NHTErpall B HUIMHIPHUYECKUX
KoopauHatax. TpoliHo#l uHTerpan B cpepudeckux KoopauHaTax. (4 yaca).

13. [ToBepXHOCTHBIE HHTETPaAIbI IEPBOIO Pojia. BeIuncieHue miomaam moBepxXHocTu. (2
qaca).

14. BexropHoe nosne. Beruncnenue notoka BEKTOPHOTO 1oJisl. Berancnenue noroka
BEKTOPHOTI'O MOJIsl Yepe3 3aMKHYTYIO IIOBEPXHOCTh HETIOCPEICTBEHHO U 1O (hopmyrie
Octporpazackoro. (6 4aco).

15. Hupkynsinua BekropHoro notig. Porop BekropHoro nonst. Teopema Crokca.
[TorennuanbHOeE mosne. (4 yaca).

16. luddhepennnanpuble ypaBHEHUS IIEPBOTO MOPSIKA: C Pa3IeSIONIUMUCS IEPEMEHHBIMU,
OJIHOpOAHBIE, TuHElHBIe. 3axaua Kommu. (6 4acoB)

17. YpaBHeHUs BBICHINX MMOPSAAKOB. Y PaBHEHHUs, JOITYCKAOIINE TOHMKEHHE MTOPSIIKa
ypaBHeHus. (2 yaca)

18. JIuneitnsie onHOpoaHbIE MU PepeHIInaIbHbIE YPaBHEHUSI C TOCTOSTHHBIMU

ko3 Punuentamu. (2 yaca).
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19. Jluneiiabsie HeomHOpOAHBIE MU depeHIaTbHBIE YPABHEHUS C TTIOCTOSTHHBIMU
koaurmentamu. Meton mogdopa. (6 gacoB)

9. Metop Jlarpan»a Bapuanuu Npou3BOJIbHBIX TOCTOSHHBIX. (2 yaca)

20. YucnoBsle psAIbI C MOJOKUATEIbHBIMU WieHamu. Cymma psiga. HeoOxoaumoe ycioBue
cxonumoctu. TeopeMbl cpaBHeHUS. (2 yaca)

16. CxoaumocTh psAIOB C OJOKUTENbHBIMU WwieHaMu. [Ipu3naku cpaBHenus. [IpusHaku
Hanam6epa, Komm. (4 gaca)

21. 3HakonepeMeHHbIC YHUCIOBBIC Psbl. Teopema JlelOHuIa, oleHKa ocTaTrka psija. (2 Jaca)
22. CrenenHo# psg. O61acTb CXOAMMOCTH CTETIEHHOTO psifa. HTerpupoBanue u
nuddepeHnrpoBaHne CTENEHHOTO psa. (4 Jaca)

23. Psan Teinopa u ero npuioxeHus. (4 yaca);

3. IlpakTuueckue 3aHATHS 3 ceMecTpa

1. Kommiiekcubie uncina. KommuiekcHas maockocTs. JledcTBrs HaJl KOMIUIEKCHBIMH YHCIaMU.
(2 gaca)

2. @yHKIIUN KOMIUIEKCHOTO niepeMeHHoro. /{uddepennupyemocts, Y ciaoBus Komu—Pumana.
Ananutnueckue ¢pyHkiun. (4 yaca)

3. 'eomeTpuyecKkuil CMbICI apryMeHTa U MOJ1yJIsl IPOU3BOIHOM. (2 yaca)

4. UnTerpupoBanue (pyHKIUMH KOMIUIEKCHOTO IEPEMEHHOT0. (2 Jaca)

5. Konrypnslie unrerpansl. MaTerpansnas ¢popmyna Kommu. MHTErpansr 0T aHATUTHYECKUX
dbyHkmii. (2 yaca)

6. Creniennsie paasl. Psapr Teitnopa. Pasnoxenne ¢pynkuuu B xonbiie. Psapr Jlopana. (4
Jaca)

7. Hynu ananmutudeckoid GyHKIUHU. M301upoBaHHbBIe 0COOBIE TOYKU U X KIIacCH(pUKaIus. (2
Jaca)

8. BriueTsl. Beruncnenue BbI4eToB B 0c00bIX Toukax. Teopema Koiu o Bbruerax.
Bbruucnenne KOHTYPHBIX HHTETPAJIOB C TOMOIIBIO BBIYETOB. (2 yaca)

9. BeluncieHnue onpeaeseHHbIX 1 HECOOCTBEHHBIX MHTETPAJIOB C TOMOLIBIO BBIUETOB. (2 yaca)
10. I[Ipeobpazosanue Jlamnaca. CoiicTBa npeobpazoBanus Jlamnaca. Berancnenue
M300paKeHHI 2JIEMEHTAPHBIX (PYHKITNIT HEMOCPEACTBEHHO U C TIOMOIIHI0 CBOWCTB
npeoOpa3oBanus Jlamiaca. BoccranoBnenue opurrHana no u3o0paxeHuo. (4 yaca)

11. Pemenue nuddepeHnranbHbIX ypaBHEHUI U CUCTEM YpaBHEHHUH oNepalliOHHBIM
MeToqIoM. (2 gaca)

12. Paznoxenue @ynkuuii B Paael @ypre. Psaapt @ypbe 11t 4eTHBIX U HEYETHBIX (DYHKIUH.
Paznoxenue B psag Pypbe Ha mpou3BoiabHOM HHTepBaje. [IpeoOpasoBanue dypwe u ero
cBoiicTBa. [Ipumenenue Teopun GyHKIIMNA KOMILIEKCHOTO MIEPEMEHHOTO K BBIUUCIICHUIO
npeoOpa3oBanuil. dypoe. (4 yaca)

13. KomOnHaTopuka. D1eMeHTbI IUCKpeTHOro aHanu3a. Anredpa coObITHil. (2 yaca)

14. Beruucnenue BeposiTHOCTEH coObITHi. CBOMCTBA BeposiTHOCTEH. [ 'eomeTprudeckue
BEpPOSTHOCTH. (4 Haca)

15. TeopeMsl crokeHUsI 1 YMHOXKEHUS BEPOATHOCTEN. POpMyJsia OTHONW BEPOATHOCTH.
®opmynsl baiieca. Cxema HezaBuCUMBIX uctibiTanui. @opmyna beprymn. [Ipocrenmmii
notok coobrTuii. opmyna [lyaccona. (4 yaca)

16. 3akoHBbI pacnpeaeneHus AUCKPETHBIX U HEMPEPHIBHBIX CIIy4alHbIX BeTUYUH. OYHKIIHS
pacnpenenenus. OyHKIMSA MIIOTHOCTH BEPOATHOCTH. MHOTOMEpHBIE CITy4aiiHbIE BEIMYMHBI
(cmyuaitHble BEeKTOPBI). UKHCIIOBbIE XapaKTEPUCTUKH CITy4alHBIX BEIMUYHUH. (6 4acoB)

17. ®ynKkuus ciny4aiiHON BEJIMYUHBI U €€ pacnpenesneHne. OyHKINN MHOTUX CIy4YaiHbIX
BEJIMYMH. 3aKOH paclpeaeseH!s] CYMMBbI IBYX HE3aBHCHMBIX claraeMsbIx. (2 yaca)

18. Cratuctuueckas 3aBucuMocTb. KoppensuuonHas 3aBUCUMOCTb. JInHeiHas Koppensauus u
BbIUKCIIeHHE ee mapaMeTpoB. KoaduimeHnT koppensiuu 1 ero cBoiicTna. (2 yaca)

19. Xapakrepuctuueckue GyHKIUU U UX cBoiicTBa. LlenTpanbHas npeenbHas Teopema s
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OJIMHAKOBO PACIIPECIICHHBIX CIAra€MbIX U CIEACTBUS U3 Hee (JOKalbHas U MHTETpalbHas
teopembl MyaBpa-Jlamnaca). 3akon Oonbimx yrcen. HepaBencrBo UeOnimeBa. Teopemsr
UeoObmeBa u bepaysmm. (2 gaca)

20. Toueunsie oreHku. OIIEHKH HECMEIICHHBIE, COCTOsATEIbHBIC, Y ekTrBHBIC. OLEHKHU IS
MaTEMaTUYECKOro OXKUAaHUS U Aucnepcu. MeToabl OCTPOEHUS OLEHOK (METOT
HauOO0JIBILIEro MPaBA0No 100U, METO MOMEHTOB). OlleHKa MapaMeTPOB KOPPEIAIUOHHON
3aBUCHMOCTH HA OCHOBE OIBITHBIX JAHHBIX (OLIEHKHU MO0 METOy HAMMEHBIIINX KBaJpaToB). (4
yaca)

21. JloBepUTeNbHBINA UHTEPBAI JJIs1 MATEMATUYECKOTO OKUAaHUs. JJOBepUTENbHBIN HHTEPBAI
TSl BEPOSTHOCTH COOBITHA. (2 yaca)

22. Craructuueckasl TUINOTe3a, CTaTUCTUUeCKuil Kputepuil. [IpoBepka runores o 3aKkoHe
pacnpenenenusi. Kpurepuii cornacus «xu-kBaapar». [lonstue 06 ommbdkax nepBoro u
BTOpOro poxa. [Iposepka napamerpudeckux runores. Jlemma Heitmana-Ilupcona. [Iposepka
TUIOTE3bI O paBeHCcTBe MeauaH. [IpoBepka rumoTe3bl 0 paBeHCTBE MaTeMaTHUYECKUX
oXXuaaHui. (4 gaca);

4. Ilpaktuyeckue 3aHATHS 4 cemecTpa

1 3amaua Kommm uist nuddepeHaabHOro ypaBHEHUS C YaCTHBIMU TIPOU3BOTHBIMU TIEPBOTO
nopsijika. (2 yaca)

2. llpuBeneHne K KAHOHUYECKOMY BUAY JTUHEHHOTO YPABHEHUS B YACTHBIX MIPOU3BOJIHBIX
BTOPOTO Mopsiaka. (4 yaca)

3. 3agaya Komm st iudepennnanbHOTo ypaBHEHHsI B YaCTHBIX MIPOU3BOIHBIX BTOPOTO
nopsizika. (8 4acoB)

4. 3agava Komu f1j151 BOJIHOBOTO YpaBHEHUS B ClIydae TpeX nepeMeHHbIx, opmyna
[Tyaccona. (2 yaca)

5. Pemenue 3amaun upuxme s ypaBHeHus Jlaruaca B kpyre. (4 daca)

6. Pewenue 3anaun upuxne nns ypasHenus Jlamaca B kosnblie. Pemenne 3anaun Helimana
IU1sl ypaBHeHus Jlarmmaca. (2 gaca)

7. Pemienue nepBoii CMEMIAHHOW 3a7a4M JJIsl YPAaBHEHUS TEIUIONPOBOIHOCTH B CIIy4ae OJAHOMN
IIPOCTPAHCTBEHHOI NEpEMEHHON, METOJ] pa3JielIeHNs TIEpeMEHHbIX. (4 yaca)

8. Pemienue nepBoil CMEIIaHHOW 3a/1a4u JJIsl ypaBHEHHUS TEILIONPOBOJHOCTH B CIIy4ae IBYX
IPOCTPAHCTBEHHBIX IEPEMEHHBIX. (4 Yaca)

9. Pewrenue 3anaun Ko a1 ypaBHEHUs TEIJIONPOBOAHOCTH B Cllydae OJHOU
MIPOCTPAHCTBEHHOU MepeMEHHOM. (2 "aca).

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:
orpezieNieHue COOCTBEHHBIX Pacuerno-rpaduueckas
3HAYEHUH U COOCTBEHHBIX W-1lonk-1 + | pabora/"Penienne KpaeBbIX 3a1a4 1Jis
GyHKIMHA 711 KpaeBbIX 3a7a4 ypaBHenwus Jlannaca"
olpeziesieHue cirydyaiHou KonTtponsHas padora/"'Ciryuaiinbie
BEJIMYMHBI U €€ YHUCIIOBbIE U -lonk-1 + coObITus. CryyaiiHble BeJIHUUHBI"
XapaKTePUCTHKU
OCHOBHBIE TEOPEMbI TEOPUH V- + Kontponbnas paSSOTa "CiyvaiiHble
BEPOSITHOCTEN coObITus. CiryyaiiHble BEJIMYUHBI"
MOHSTHE KOMIUIEKCHOTO YHCIIa, KontponbHas padota/"JlelicTBus ¢
paznuyuHbie GOPMEI €0 WJI-lonk-1 + KOMILIEKCHBIMH YiCIaMu"
MIpeICTaBICHHUS
OCHOBHBIC TTIOHATHS U KontponbHas padora/"'KpaTHbie
OMpE/IENeHNs MHTErPATLHOTO W/T-lomca + 14 MHTETpaJIbl U Teopus noss"
UCYMCIEHUS QYHKIMI HECKOIbKUX
IIEPEMEHHBIX
OCHOBHBIE ITOHATUSA U Kontponsnas padora/"®HIT"
onpeeneHus: Teopun (HyHKITHI WJI-1lonk-1 +
HECKOJIbKUX MTEPEMEHHBIX
OCHOBHBIE METO/bI WJT-Lomk + KoHntponbhas }
VHTETrPUPOBAHUS pabota/"Heonpenenennslii unTerpan”
OCHOBHBI€ [TOHSTHUS U TEOPEMBI W-lome + Kontponsnas pabora/"TIpenens:"
TEOPUU NIPEJENIOB
Ymersb:
HCII0JIb30BaTh BEKTOPHBIN U PacuetHo-Tpaduueckas
KoopauHaTHbIN MeToasl pemienus | M/I-lonk-1 + pabora/"AHanuTHueckast reomerpus”
reOMETPUUYECKUX 3a7a4
HCCJIEIOBATh U PellaTh CHCTEMBbI NJI-1lomk-1 + KonTponbnas pabora/"'JIuneiinas
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JIMHEHWHBIX aJreOpanyecKux anreopa"
YpaBHEHUN
BBIYUCIISATH TIPOU3BOTHBIC, KonTtponbHas

muddepeHIransl, NCCIeA0BaTh

pabota/" {uddhepenmuporanue"

(YHKIMH ¢ HETIOCPEICTBEHHBIM W]-Lonk1
IIPUMEHEHUEM ITHX NOHITUH
KCIIO0JIb30BaTh ONPEICTCHHbBIN Kontponbnas padota/"'KpaTHbie
MHTETpaJl B IPUKIIAIHBIX 3a7a4ax HHTErpaibl U Teopus mnosis"

NA-1lonk

KonTponsnas padora/"'OnpeneneHHblii
uHTerpan”

peniaTb OCHOBHbBIE BU/JIbI Kontponbnas
OOBIKHOBEHHBIX NA-1lonk-1 pabota/"InddepenmansHpie
b depeHInaabHbIX YpaBHEHHH ypaBHeHuUs"
HUCCIIEa0BATh HA CXOOUMOCTE Kontponbnas padora/"Psaasr"
YHCIIOBBIE PAIBI, ITPEICTABIISATE N-lonk-1
(GYHKIIMM B BHJIE CTENICHHOTO psijia
nuddepeHupoBarh u KonTponbnas padora/"'Beruucienune
HUHTETpUPOBATH QYHKIIUU MHTETPAJIOB C IIOMOIBIO BHIYETOB"
KOMILUIEKCHOTO IEPEMEHHOTO, N-lonk-1
IIPUMEHSTHh TEOPUIO BHIYETOB AJIS
BBIUHCJICHHS] MHTETPaJIOB
UCIOJIb30BaTh KPUTEPUH AJIS PacuetHo-Tpaduueckas
MIPOBEPKU CTATUCTUYECKUX NA-1lonk-1 pabora/"MaremaTuueckas
TUIIOTE3 CTaTUCTUKA"
ONpEIENATh TUIl yPABHEHHUS B KonTponbnas padora/'IIpuBenenune
YaCTHBIX TPOU3BOJHBIX 2-TO N/I-1lonk-1 YUYII kK KaHOHUYECKOMY BULY"
opsiIKa
CTPOHUTH XapaKTEPUCTUUECKHE KonTtponbHas padora/"Pemenue
IIEPEMEHHBIE IS YPABHEHUS B VLo YpaBHEHUN METOJOM XapaKTEPUCTHUK"
YaCTHBIX [TPOU3BOJHBIX 2-TO
nopsiIKa
CTaBUTb KPAEBBIC 3a/1a4U ISl N-1omnk-1 KonTtponbHas pabora/"Pemenue
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KoJe0aHus CTPYHBI

KpaeBbIX 3a1a4 MeToioM Dypbe s
Kosie0aHus CTPYHBI"
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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. "MIuddepenuuporanune” (Kontponbhas padbota)
2. "Jluneitnas anre6pa" (KontposbHas paborta)
3. "Heonpenenennstit uarerpan" (KonrponbHas padora)
4. "IIpenensr" (KortponbHas padota)

2 cemecTp

Dopma peanuzaruu: [lncemennas pabota

. "Tndpdepennmansusie ypaBaenus" (Kontponsnas padota)

. "Kpatnsie unrerpaisl u Teopus nons" (KontponbHas padora)
. "Onpenenennsbiii uaterpan” (KourponapHas pabora)

. "Psaner" (KonTponbHas pabora)

. "OHII" (KontponbHas paboTa)

DN B W N =

3 cemecTp

Dopma peanuszauuu: ITucbmenHas padora
1. "Borunciienre HHTETpayioB ¢ omoIbio BeraeToB" (KonTponasHas pabora)
2. "JleiicTBus ¢ komIuiekcHbIMU yncinaMu” (KoHTponbHas pabota)
3. "MaremaTtunueckas cratuctuka" (PacuetHo-rpaduueckas pabora)
4. "Cnyuaitnsle coobrtus. Ciaydaiinslie Bennuusbl" (KonTposbHas paboTa)

4 cemecTtp

®Popma peanuzaruu: Ilucemennas padota
1. "lIpusenenne YUII k kanoHnueckomy Buny" (KontponpsHas pabota)
"Pemenue kpaeBbix 3a1a4 15 ypaBHeHus Jlartaca" (PacuetHo-rpadguyeckas padora)

2.
3. "Pemenue kpaeBbIx 3a1a4 MeTosjoM Dypbe A konedanus crpyHsl" (KonTponbHas pabora)
4.

"Pemenue ypaBHeHUu MeTo1oM xapakTepuctuk' (KontponbsHas paborta)

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBISETCS MPUIIOKEHUEM A.

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

Oxzamen (Cemecmp Ne2)

Oxzamen (Cemecmp Ne3)

Oxzamen (Cemecmp Ned)
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Ipumeuanue: OrieHOYHBIC MaTEPHAIBI 10 AUCHUIUIMHE IPUBECHBI B ()OH/IE OLEHOYHBIX
matepuainos OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 lleyaTHbIE U 3JIEKTPOHHbIE U3IAHUS

1. Byrpos, f. C. Beictias matematuka. B 3 1. T.2. Jluddepennmansnoe 1 HHTETpaibHOE
MCUHMCIICHUE : YUEOHUK IS BYy30B M0 MH)KEHEPHO-TeXHUYecKnM cnennaibHocTsM / S. C. Byrpos,
C. M. Hukomnbckuii . — 8-e uz., crep . — M. : [Ipoda, 2007 . — 509 c. — (Briciiee o6pa3zoBaHue:
CoBpemennbiit yueOHuk) . - ISBN 978-5-358-02783-1 ;

2. byrpos, {. C. Beiciias matematuka: B 3 1. T.3. luddepennmnanbupie ypaBaeHus. KpaTHsie
uHTerpaibl. Paapl. @yHKIMHM KOMIUIEKCHOTO IEPEMEHHOTO | YUYeOHHK I By30B 10 HHKEHEPHO-
texHudeckuM crienuanbHocTsM / S1. C. byrpos, C. M. Hukonbckuii . — 6-e 3., crepeoturn . — M. :
Hpoda, 2004 . — 512 c. — (Beicmiee oopazoBanue: CoBpemeHHbIN yueOHUK) . - ISBN 5-7107-8450-8
3. byrpos, . C. Beicirast marematuka. B 3 1. T.1. DieMeHThI TUHEHHON areOpsl 1
AHAIUTUYECKON TEOMETPHH : YUeOHUK JJI BY30B MO HHKEHEPHO-TEXHUUECKUM CIEIUAIBHOCTSIM /
4. C. Byrpos, C. M. Hukonbckuii . — 6-¢ u3., crepeornn . — M. : JIpoda, 2004 . — 288 c. —
(Bricmiee obpazoBanue: CoBpemeHHbIl yueOHUK) . - ISBN 5-7107-8421-4 ;

4. Boromonoga, E. I1. COOpHHK 3a/1a4 ¥ TUITOBBIX PACYETOB 110 OOIIEMY U CIICIIHAIEHBIM Kypcam
BbIcIIel MatemaTukH : yueOHoe mocodue / E. I1. bBoromonosa, A. U. bapanenkos, 1. M. [lerpymiko
.— CII6. : Jlanp-TIpecc, 2015 . — 464 c. — (Yuebnuku 17 By30B. CrieniayibHast IMTepaTypa) . -
ISBN 978-5-8114-1833-6 .;

5. I'mypman, B. E. Teopus BeposTHOCTEN U MaTeMaTUYeCKasi CTATUCTUKA : Y4yeOHoe rmocodue s
By30B / B. E. 'mypman . — 9-e uzn., crep . — M. : Beicmas mkona, 2003 . — 479 c. - ISBN 5-06-
004214-6 .;

6. Ky3nenos, JI. A. COopHUK 3a/1a4 110 BBICIIEH MaTeMaTHKe: TUIIOBBIE pacyeThl : yueOHoe rmocodue
/ JI. A. Ky3uenos . — 6-¢ u3j., crepeorur . — CII6. : Jlans-TIpecc, 2005 . — 240 c. — (YueOHUKH 1S
By30B. CniennanbHast aureparypa) . - ISBN 5-8114-0574-X .;

7. TuxoHos, A. H. YpaBHeHust MmareMaTuueckoi (pu3uky : YuebHoe nocodue Al yHUBEPCUTETOB /
A. H. Tuxonos, A. A. Camapckuii . — 4-e uza., uctp . — M. : Hayka, 1972 . — 736 c.;

8. Uynecenko, B. ®. CoopHUK 3a7aHU# TIO CTIEIIMAILHBIM KypcaM BBICIICH MaTeMaTHKU. TUTIOBbIE
pacueTsl : yuebHoe mocobue / B. ®@. Uynecenko . — 5-e uzn., crep . — CII6. : Jlann-TIpecc, 2010 . —
192 c. — (Yuebunuku 11 By3oB. CnienmanbHast aureparypa) . - ISBN 978-5-8114-0661-6 ..

5.2 JIu1eH3MOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe NPOorpaMMHoe ofecneyeHme:
1. CIO "TIpomereit";

2. Office;

3. Windows;

4. MathCad;

5. Maitnn Buneoxondepenum;

6. Dr.Web.

5.3 UuTepHeT-pecypcesl, BKJIIOYast NpodecCHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAILIMOHHO-
CIIpaBOYHbIC CUCTEMBI.

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

2. Hayunas sjiekTpoHHasi 6udamorexa - https://elibrary.ru/

3. ba3za nannbix Web of Science - http://webofscience.com/

4. ba3za nannbix 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 ayauropun, OcHamenne
HaHMeHOBaHHe
VYuebnsie ayauropun it | K-120, MammHHbINH cepBep, KOHIUIMOHEP
MPOBEICHUS JIEKIIMOHHBIX 3a1 MBI

3aHATUHI U TEKYILIETO
KOHTPOJIA

Bb-200, JIekuuonunas
ydeOHas ayJuTOpHs

napra co ckambei, TpuOyHa, mkad 1
XpaHEHUs UHBEHTAaps, JO0CKA MEJOBas,
KOJIOHKHU 3BYKOBBIE, MYJIbTUMEIUNHBII
IIPOEKTOP, DKPaH, KOJIOHKH, KOMIIBIOTED
MEPCOHAJIbHBIN

Y4eOHble ayIUTOPUH AJIs
MIPOBEACHUS TPAKTUYECKUX
sanstuii, KP u KI1

M-915, YueOHas

CTOJI, CTYJI, JOCKa MEJI0BaA

aAyIUTOPUS
2K-120, MamuHHbIH cepBep, KOHAUIMOHEP
3ai MBI
K-409, YuebOnas rapTa co CKaMbeH, CTOJ IIPENogaBarelis, CTyl,
aAyIUTOPUS JIOCKa MeJIoBas

A-312, YueOnas
aynutopus "A"

ImapTa co CKaMLeﬁ, CTOJI IpenioaaBaTeiid, CTYylI,
JOCKa MCJI0Bas

A-314, YueOnas
aynutopus "A"

ImapTta co CKaMLeﬁ, CTOJI IpenoaaBaTeiid, CTYylI,
JOCKa MCJI0Bas

A-315, Yuebnas

InapTra, CTOJ npenoaaBareiisd, CTyJl, JOCKa

aynurtopus "A" MeJoBast
A-410, YueOHas rapTa, CTOJ IpenoaaBaress, CTyl, 10CKa
aynurtopus "A" MeJoBast

I'-401, YueOnas

mapra co ckambei, CTOJI TpenoaBareis, CTyI,

ayJIuTOpus JIOCKa METoBast
YueOHbIe ayAUTOPUH IS M-915, Yuebnas CTOJI, CTYJI, IOCKa MEJIOBast
MIPOBEICHUS ayJuTOpus
MPOMEKYTOUHOMN K-120, MammHHbBIH cepBep, KOHAUIUOHED
arTecTaluu 3an UBI]
K-409, Yuyebnas rapTa co CKamMbel, CTOJ IIpernoiaBaress, CTy,
ayJuTOpus JIOCKa METoBast

A-312, Yuebnas
aynurtopus "A"

mapra co ckambei, CTOJI TpenoaBareis, CTyI,
JIOCKa MeIoBas

A-314, YueOnas
aynaropust "A"

mapTa co CKaMLeﬁ, CTOJI IpCnioAaBaTeiid, CTYylJI,
JOCKa MEJI0Bast

A-315, Yuebnas

nmapTa, CTOJ NpeunoJaBaTeiid, CTyJI, JIOCKa

ayautopus "A" MEJIOBast
A-410, YueOnas rapra, CTOJ IpenoaaBaress, CTyl, 10CKa
ayautopus "A" MEJIOBast

I-401, YucOnas

mapTa co CKaMLCﬁ, CTOJI Ip€nioAaBaTeiid, CTYlJI,

ayJIUTOPUS JIOCKa MeJIoBast
[Tomenenus njs M-411/1, CTOJI, CTYJI, JOCKA MEJIOBasi, MyJIbTUMEIUNHBIN
CaMOCTOSITENIbHOM paboThI KomnsrorepHslii IIPOEKTOP, KOMITBIOTEP MEPCOHAIBHBIN
KJ1acc
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IMomemenus mia
KOHCYJIbTUPOBAHUS

M-423/1,
Aynutopus kad.
IIHTH

CTYyJ, CTOJI MMUCHbMEHHBIN

[Tomemenus st XpaHeHUS
o0opy0oBaHUs U y4€OHOTO
WHBEHTapS

M-407/1, Knanosas

CTCJIIAK IJId XpaHCHUA MHBCHTAPS, CTCIIIAXK

JUIsL XPaHEHUs1 KHUT, HTHBEHTaph
CIIELUAJIM3UPOBAHHBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Maremaruka

(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)
"uddepennmporanue” (KontpoasHas padbora)

"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)
"uddepenunansupie ypaBHeHus" (Kontponsnas padota)
"Paner" (KontponpHas pabora)

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)
"Cayuaiinble coobiTis. Ciyyaiinbie BennuuHbl" (KoHTponabHas pabora)

"Brruucnenue uHTErpaios ¢ moMoiibio BerdeToB" (KonTponbHas 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 KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIET0 KOHTPOJISI YCIIE€BAEMOCTH MO THCIUILTHHE:
KM-1 "TIpuBenenue YUII k kanonnueckomy Buay" (KonTponbHas pabora)

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 3a1au ais ypaBHeHus Jlamnaca" (PacuerHo-rpaduueckas padota)

Bujx npome:xyTo4HOI aTTecTalu — 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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