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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

OcBOEHHE CTYJJCHTAMU OCHOBHBIX METO/I0B MaTEMaTU4YECKOI0 anmnapaTa, HeOOXOAUMOI0O JJIsl U3yUEHUs
00LIETEOPETUUECKHX U CIIEHUAIBHBIX AUCUUIUIMH; Pa3BUTHE JJOTUYECKOTO U aJITOPUTMUYECKOTIO
MBIIIUICHNST; TIOBBIIIICHNE O0IIeH MaTeMaTHIECKON KYJIbTYphI; (OpMHpOBaHNE HABBIKOB (hOpMaTH3aIiu
MOJIEJIeH peabHBIX MPOIIECCOB; aHAJIN3 CHCTEM, TPOIIECCOB U SBJICHHUMA MPH MOUCKE ONTHMATBHBIX
pelIeHui 1 BEIOOPE HAMITYYITNX CIOCOO0B peairn3aliy dTUX PELICHHIT; BIpaO0TKa yMEHUN U
MCCIIEZIOBATEIbCKIX HABBIKOB aHAIM3a MPUKJIATHBIX 3a/1a4.

dopmupoBaHHe 3HaHUHN B 00J1aCTH

- AaHATMTUYECKON TeOMETPUN U TMHEHHON anreOpsl;

- i depeHnnanbHON reOMETpUH KPUBBIX M TIOBEPXHOCTEN;

- TEOpUH MOCIE0BATEIBHOCTEN U PSIIOB;

- i epeHnanTbHOr0 ¥ HHTETPAIbHOTO UCUUCIICHHS;

- TAPMOHHYECKOT0 aHAJIN3a;

- i pepeHIHaATEHBIX YPaBHCHUH;

- TeOpUH (PYHKLIUN KOMIUIEKCHOTO ITEPEMEHHOT0;

- ONEPAIMOHHOTO UCYHCIICHHUS;

- TEOpUU BEPOSTHOCTEH, MaTEMATUYECKOW CTATUCTUKU U CIyYaliHBIX NPOLIECCOB, CTATUCTUYECKOTO
OLICHUBAHUS ¥ ITPOBEPKU TUIIOTE3, CTATUCTHYECKUX METOIOB 00PabOTKU IKCIIEPUMEHTAIBHBIX TaHHBIX.
®opMHUPOBAHUE YMEHUI:

- ACTIOJTb30BaTh MATEMaTHIECKHUHN S3BIK M1 MATEMATHUECKYIO0 CUMBOJIMKY TIPH PEIICHUH MPAKTUICCKIX
3ajau;

- HCTIOJIb30BaTh MaTEMaTHYECKHUE METOIBI M MOJEIHU TPHU PEIIeHUH PO ECCHOHANBHBIX 3a/1a4;

- IPOBOAMTD aHAIN3 (PYHKIUH;

- pelaTh ypaBHEHUS U CUCTeMBbI Tu(depeHInaNbHbIX YpaBHEHUH MIPUMEHUTENBHO K pealbHbIM
poLeccam;

- HCII0JIb30BaTh AHAJMTUYECKUE U YUCIECHHBIE METO/BI PEILICHUS alIredpandyeckux 1 0ObIKHOBEHHbIX
g depeHnnanbHbIX ypaBHEHUH;

- IPUMEHATH BEPOSATHOCTHO-CTATHCTUICCKHUH ITOIXOT TIPY PEIICHHH TEXHUIECKUX 3a]1ad;

- ACTIOJIb30BaTh MAaTEMATHUECKHUE METOBI M MOJEITH B TEXHUUECKUX MPUIIOKECHUSX;

- 00pabaTeIBaTh SMIUPUIECKUE U IKCIICPUMEHTAIIbHBIC TaHHBIE.

®opMUpOBaHUE HABBIKOB:

- HCTIOJIb30BAaHU MAaTEMaTHUECKOT0 anmapara, He00X0AUMOTO JUIsl U3YUeHHsI IPYTUX (PyHIaMEeHTaIbHbBIX
TUCIIUILINH, CIIELKYPCOB, a TaKXe /Ul padoThl C COBPEMEHHOM HAyYHO-TEXHUYECKON JINTEPATYPOii;

- IPUMEHEHHUS] METOJJOB MaTeMaTHYECKOT0 aHAIN3a IIPU peIIeHHH NPOo(eCcCHOHABHBIX 33/1ay;

- UCTIOJIb30BaHMS METO/I0B AaHAIUTHYECKON TeOMETPUH MPH PELICHUH NMPO(ECCHOHATBHBIX 3a/1a4;

- peIeHus YNCICHHBIMA METO/IaMH cucTeM nuddepeHInanbHbIX 1 anredpandeckux ypaBHCHHH;

- IPUMEHEHUST METOI0B TEOPUH BEPOSITHOCTEH M MAaTEMaTHIECKON CTaTUCTHKH;

- HCTIOJIb30BAaHUS MATEMAaTHYECKHUX, CTATUCTUYECKUX U KOJIMYECTBEHHBIX METO0B PEIICHHS TUTTOBBIX
MpodeCCUOHATBHBIX 33]1a4;

- HCTIOJIb30BaHUS ONEPALMOHHOTO METO/1a IPU PELLICHUH MPUKIAIHBIX 3a/1a4;

- OpraHu3aliy BBIYUCIUTEIbHBIX SKCIIEPUMEHTOB B 00J1aCTH MPO(ECCUOHATBHOMN 1EATENbHOCTH;

- IOCTPOCHHUSI MAaTEMAaTHIECKOM MOJICIIN TUTIOBBIX MPO(eCCHOHABHBIX 3a7a4d U COJePIKaTEIbHON
WHTEPIIPETALUH [TOJYYEHHBIX PE3yJIbTaTOB.




1.2. U3yuaemble 00bEKTHI U CIIUNIUHBI

*MaremaTnueckne 00BbEKThI (MaTPHIIbI, BEKTOPA, FeOMETpUYECKUe 00pasbl, PyHKIIUU OJHON U
HECKOJIbKHX I1€PEMEHHBIX, M0CIIe0BaTEIbHOCTH, psAbl, AUddepeHnanbHble ypaBHEHNS);
*Onepanun HaJ 00BbEKTaMU U XapaKTEPUCTUKU OOBEKTOB (TIpejiell, HEPEPBIBHOCTD, ONEPALUN
i QepeHInpoBaHNs U HHTETPUPOBAHHS, SKCTPEMYMBI U T.11.);
*OCHOBHBIC MaTEeMaTHYECKHE METO/IbI MCCIIEIOBAHUS OOBEKTOB;
*MaTemMaTHueCcKHe MOJICJIN TUITOBBIX TPO(ECcCHOHABHBIX 33/1ay;
*Crioco0s!I (hopMann3anuy peaabHbIX (U3NUECKUX SBICHUI,
*OCHOBHBIE OHATHSI U METOJIbl TAPMOHMYECKOT'0 aHAIN3a;
*OCHOBHBIE OHATHSI U METO]IbI TEOPUU (PYHKIMH KOMIIJIEKCHOTO IIEPEMEHHOT0;
*OCHOBHBIE OHATHSI U METO/IbI ONIEPALIOHHOI0 UCUUCIICHUS;

*OCHOBHbBIE OHATHSI U METOJIbl TEOPUU BEPOATHOCTEH U MaTEMAaTUUECKOM CTATUCTUKH.

1.3. BxogHsblie TpeOoBaHus

|He MIPEeTyCMOTPEHBI

2. Ilnanupyemble pe3yJbTaThbl 00y4YeHHs MO JUCIHUIIIAHE

Komrmerennus

Munexc
WHIUKATOpa

[Tnanupyemsbie pe3yabTaThl
00ydeHus TI0 TUCIUTUTHHE
(3HaTH, yMETH, BIAJICTh)

Nupukatop HOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKU




Kommerenmnus

Munexc
WHIUKATOpa

[TmarnpyemsbIe pe3yabTaThl
o0ydeHus 0 TUCIUTUTHHE
(3HaTh, yMETh, BIIAJICTh)

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

OIIK-1

WJ1-1011K-1

3Haer:

OCHOBHBIC TIOHATHUS U
METO/Ibl JINHEWHOHN 1
BEKTOPHOM anredpsl;
OCHOBHbBIE IOHATHUS
AQHAJIMTUYECKON reOMeTpUU
Ha IJIOCKOCTH U B
[IPOCTPAHCTBE;

MpaBUIa U METOJIBI
BBIYHCIICHUS MTPENIEIIOB,
g depeHnnpoBanus,
OCHOBHBIE METO]IbI
rccienoBaHus QyHKIUH
OJHOU MEepEeMEHHOM C
MIOMOILIBIO ITPOU3BOJHOM;
METO]Ibl UHTETPUPOBAHMS
(GyHKIUHU OHOM
IIEPEMEHHOW;

NpaBUJIa U METOIBI

g hepeHIupoBaHus
(YHKIMI HECKOJIBKHUX
NEPEMEHHBIX;

OCHOBHBIE THIIbI
OOBIKHOBEHHBIX
mddepeHnnanbHbIX
YpaBHEHUI];

METO/IbI UCCIIEJOBAHUS
PSIZIOB HA CXOJIUMOCTD U
paznoxeHust pyHKUUN B
panbl Telnopa u
MaxmnopeHna;

MMOHATHE IBOMHBIX, TPOMHBIX
1 KPUBOJIMHEMHBIX
WHTErpasos;

OCHOBHBIE TIOHATHUS TEOPHH
OIS

METO/IbI
nudepeHnrpoBaHus U
UHTETPUPOBAHUS (YHKITUHA
KOMIUIEKCHOTO
[IePEMEHHOT0;

METO/IbI ONIEPALUOHHOTO
MCYUCIICHHS.

3HaeT OCHOBHEIE 3aKOHBI
€CTECTBEHHOHAYYHBIX U
OOIIEMHKEHEPHBIX
TIUCIIATIINH, METO/IBI
MaTeMaTUYeCKOIo aHaau3a u
MOJICTTUPOBAHHSI.

DK3aMeH

OIIK-1

N-2011K-1

Ymeer

BBIIIOJIHATH JEUCTBUA Hal
MaTpULAMHU U BEKTOPAMH,
HCCIIE0BAaTh CUCTEMBI
JTMHEWHBIX aIreOpandyeckux
YpaBHEHMI, pelIaTh 3a0a4u
AHAIIMTHYECKOMN

YMeeT MpUMEHSITh
€CTECTBEHHOHAYYHBbIC U
oOlIeMHKEHEPHBIE 3HAHUS,
METO/bI MAaTEMAaTHIECKOTO
aHaJM3a U MOJCTHPOBAHUS B
podeccuoHaIbHON
NeSITETLHOCTH.

Tect




Kommerenmnus

Munexc
WHIUKATOpa

[TmarnpyemsbIe pe3yabTaThl
o0ydeHus 0 TUCIUTUTHHE
(3HaTh, yMETh, BIIAJICTh)

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

TeOMETPHUH;
g hepeHIupoBaTh
(hyHKIHIO, HAXOIHTh
HauOoJIbIIee U HAUMEHbIIEEe
3HaYeHHE (PyHKIUH,
UCCIIeIOBATh (PYHKIIUIO
OJHOW IEMCTBUTEIHLHON
epEMEHHOM;

HaXOIHUThH OTPEICTICHHBIE U
HEOIIpeIeIICHHbIE
UHTETPAJIBL;

HaXOAUTh IPOU3BOHBIE,
PKCTPEMYMbI (QYHKIUI
HECKOJIbKUX NEPEMEHHBIX;
UCCIIEZIOBATh YHUCIIOBBIE U
(yHKIMOHAIBHBIE PSABI HA
CXOJIMMOCTb ;

HaXOIUTh JBOMHEIE,
TPOMHBIE U KPUBOJIMHEWHbIE
WHTETpaibl;

BBIUUCIISITH OCHOBHBIE
XapaKTEPUCTUKH CKAJISIPHBIX
Y BEKTOPHBIX IOJIEH,
BBITTOJTHATH NPUOKEHHbIE
BBIUMCIICHHUS C TIOMOIIBIO
PSIOB;

pelaTth 3a7a4u U3 paszena
TeOpUHU PYHKLIUN
KOMILIEKCHOTO
HEPEMEHHOT0;

NPUMEHATH IPeoOpa3oBaHne
Jlammaca qis permeHus
mddepeHInaNbHbIX U
UHTETPO-

g hepeHInanbHbIX
YPaBHEHUI.

OIIK-1

WJ1-30T1K-1

Buaneer

HaBBIKAMH PELCHUS
anredpanydeckux ypaBHEHUH,
HaBbIKaMU PEILCHUs 3a7a4
110 aHAJTUTUYECKOM
reOMETPUN;

HaBBIKAMH HCCIIECIOBaHMS
(YHKINHU ¢ TOMOIIBIO
IIPOU3BOJHOM IIEPBOIO U
BTOPOTIO NMOPs/IKa;
HaBbIKAMU pEILICHUs 3a7a4

Brnaneer meTonamu
€CTECTBCHHOHAYYHBIX U
OOIIEMHKEHEPHBIX
JTCLUTUINH.

PacueTHO-
rpadudeckas
paboTa




Kommerenmnus

Munexc
WHIUKATOpa

[TmarnpyemsbIe pe3yabTaThl
o0ydeHus 0 TUCIUTUTHHE
(3HaTh, yMETh, BIIAJICTh)

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

13 pa3gesioB

g hepeHIInaNIbHOTO H
MHTETPATLHOTO UCYHUCIICHHS,
HaBbIKaMH ITOCTPOCHHUS
MaTeMaTUYECKON MOJIEH
TUIIOBBIX
npodecCHOHANBHBIX 3324 U
COAEPKATENHHON
WHTEPIIPETANN
MOJIYYEHHBIX PE3YJIbTaTOB;
METO/IaMH PELICHUS
OOBIKHOBEHHBIX
nddepeHInanbHbIX
YpaBHEHUI;

METOJaMH PELLEeHUs 3a/1a4
13 pas3esioB TEOPUU PAJIOB,
TEOPUH TIOJISI U
rapMOHUYECKOTO aHAIN3a;
METOJJaMH BBIYHCIICHUS U
MPUIT0KEHUS TBOMHBIX,
TPOWHBIX U KPUBOJIMHENHBIX
UHTETPaJloB;

QITOPUTMAMHU U HaBBIKAMU
pelIeHus 3a7a4 U3 pa3/ieioB
TeOpUn (YHKIUHI
KOMIIJIEKCHOTO IEPEMEHHOTO
1 OIEpallMOHHOTO
HCUYUCIICHMUSL.

OIIK-11

NA-10IIK-11

3HaeT OCHOBHBIE MOHATHUS U
TEOPEMBI TEOPUU
BEPOSATHOCTEN U
MaTeMaTUYEeCKON
CTaTUCTUKU.

3HaeT MpoOJIeMbI U 331291
MPUKIIATHON MEXaHUKH

Juddepenuup
OBaHHBII 324YET

OIIK-11

VJI-2011K-11

'YMeeT BBIUHCIIATh
BEPOSATHOCTU COOBITUH,
HAaXOJUTh 3aKOHBI
pacrpeneneHus Ciry4aiHbIX
BCJIIMYHMH, UX YHCIIOBBIC
XapaKTEPUCTUKU, HAXOOUTH
CTaTUCTUYECKHE
XapaKTEPUCTUKU U3y4aeMbIX
BBIOOPOK, BBIABHTATh U
MPOBEPSTH CTATHCTUYECKUE
THUTIOTE3BI.

YMeeT periaTh 3a1a4uu
[IPOYHOCTH, IUHAMUKHY,
HAJCKHOCTHU C ITPUBJICHCHUCM
(bu3MKO-MaTEMaTHYECKOTO
anmapara

TecT

OIIK-11

VJT-3011K-11

Brnaneetr ocCHOBHBIMHU
METOJaMH pelIeHUs 3a7au
TEOPUU BEPOSTHOCTEN H
CITy4alHBIX COOBITHI ¢

Bnaz[eeT HaBbIKaMH
MMPUMCHCHUA KOMITBIOTEPHBIX
TEXHOJIOT I JUIA pelICHUuA
3a1a4

PacueTtHo-
rpaduueckas
paboTa




Nupukatop nOCTHKEHUS
Wunexc TLtanupyemeLe pesyIbTaThl KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
Komnerennus iHMKaTOpA OOY9CHHS IO IMCLMIIIHHE | (oo o pyeMbIe OLEHKH
(3HaTs, yMeTE, BIaeTh) pe3ybTaThl 00yUeHUs
WCIIOJTb30BaHHEM MPUKIIATHON MEXaHUKU
ONPENCIICHUIN U TEOPEM,
BEPOSTHOCTHBIMU
METOJIaMH, BEPOSITHOCTHO-
CTaTUCTUYECKHUMH METOJJaMH
00paboTKH pe3yabTaTOB
SKCIIEPUMEHTA.
3. O0beM u BUABI y4eOHOM padoThI
Pacnpenenenue
. Bcero [0 CEMECTpaM B Hacax
Bun yaebHoit paboTs
4acoB Howmep cemectpa
1 2 3 4
1. I[TpoBeacHMe yueOHBIX 3aHATHH (BKJIFOUYAs TIPOBEJIC- 314 80 90 72 72
HUE TEKYIIET0 KOHTPOJIS YCTIEBAEMOCTH) B (hopMe:
1.1. KonrakTHas ayquropHas paboTa, U3 HUX:
- exruu (JI) 112 32 32 24 24
- maboparopusie padoTsl (JIP)
- IPaKTUYECKHE 3aHSATHS, CEMUHAPHI U (MITH) IpyTHe 186 44 54 44 44
BUJIBI 3aHATHI cemuHapckoro Tuna (113)
- KOHTPOJIb camocTosiTeNibHON paboTsl (KCP) 16 4 4 4 4
- KOHTpOJIbHAsI paboTa
1.2. CamocTosiTenbHas padora ctyaeHToB (CPC) 370 100 90 108 72
2. IlpomexxyTouHas arTecTauus
DK3aMeH 72 36 36
JlndpdepentmpoBaHHbIi 3a4eT 18 9 9
3auer
Kypconoii mpoekt (KIT)
Kypcosas pa6ora (KP)
OO01mas Tpy10eMKOCTh JUCIIATUIHHBI 756 216 180 216 144
4. Conepxanue IMCUUNIMHBI
Ob6bvem
O06beM ayTUTOPHBIX BHEAYIUTOPHBIX

HamMeHnoBanme pa3aciioB JTUCHUIIIIMHBI C KPATKUM

3aHATHH I10 BHUJaM B Hyacax

3aHSATHH 10 BUJaM

cofiep)KaHuEeM B qacax
1 | gap | m3 CPC
1-i1 cemecTp
Jluneitnas anredpa 5 0 6 16

YPaBHEHHUIA.

Tema 1. Matpuusl. OnpenenuTent.
Tema 2. CucTeMbl TMHEHHBIX alnreOpandeckux




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JIP

I13

CPC

BekropHas anreOpa

5 0

6

18

Tema 3. BextopHbie BeTU4YUHEL. JIMHEHBIE onepaiiuu
HaJl BEKTOpamHu.
Tema 4. HenuneliHbple onepanny HaJl BEKTOpamHu.

AHaJIUTUYECKAsl TEOMETPUS

10

30

Tema 5. YpaBHEHUE JIMHUM Ha IJIOCKOCTH.
Tema 6. YpaBHEHUS IIOCKOCTH, IPSIMOH B
[IPOCTPAHCTBE.

Tema 7. Kpusbie BToporo nopsiika

BBeznenune B MaTeMaTHUECKUI aHAIINS.
JluddepenumanbHoe ucuncaeHne GyHKuui oJHON
[epEMEHHOM

14 0

22

36

Tema 8. [Ipeaen uncnoBoOi MOCIEA0BATENHHOCTH.
Tema 9. [Ipenen u HenpepbIBHOCTb (PyHKLUH OHON
[IePEMEHHOM.

Tema 10. [IpousBoaHas GyHKIMI OJHON IEPEMEHHOM.
Tewma 11. Iuddepenmman. OcHOBHBIE TEOPEMBI

Qg epeHInaNTbHOTO UCUUCTICHHUS.

Tema 12. MccnenoBanne GpyHKIMM 0THON IepeMeH-HOM.

NTOI'O no 1-my cemectpy

32 0

44

100

2-ii cemecTp

WNHTerpansHoe ucurciaeHne GyHKIUN 0THOM
rnepeMeHHoN. KoMIiekcHble yncna u JeHCTBUS HaJ
HUMA

12 0

22

40

Tema 13. HeonpeseneHnbiit HHTETpal.

Tema 14. Knaccel HHTErpHUpyEeMBIX (YyHKITHH.

Tema 15. OnpeneneHHbIA HHTErpa.

Tema 16. 'eomerpuueckue U GU3NIECKHE MPUITIOKEHUS
OIIpEeJIeIEHHOI0 UHTErpaa.

Teopust pyHKUNN HECKOIBKUX NTEPEMEHHBIX

10

22

Tema 17. @yHKIIMN HECKOJIBKUX MTEPEMEHHBIX. YacTHBIE
MPOM3BOHBIC (DYHKIIMH HECKOJIIBKUX NTEPEMEHHBIX.
Tema 18. DxcTpeMyMsbl (DyHKINH HECKOIBKUX
[EPEMEHHBIX.

JluddepeHnunanbabie ypaBHEHUS

12 0

22

28

Tema 19. [luddepennmansupie ypaBHEHHS IEPBOTO
nopsiaka, mudpdepeHranbHble YpaBHEHUS,

IOy CKAIOLIHE MOHUKEHUS MOPSIKA.

Tewma 20. JIuneiinbie qudepeHnanbHbie ypaBHEHUS
BBICILIUX [TOPSKOB.

Tema 21. Cuctems! quddepeHnanbHbIX ypaBHEHUH.
BapuaiimoHHOe UCUHCIIEHUE U ONITUMAIbHOE
yIpaBJICHHE.

UTOI'O no 2-my cemecTtpy

32 0

54

90

3-ii cemectp




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX
3aHSTHI 10 BHIAM B 4acax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

MHTerpanpHoe NcunciIeHne GYHKIUI HECKOIbKUX

HEeDESMCECHHEIX

12

0

22

46

Tema 22. J[BoitHOM UHTETpAal.
Tema 23. TpoiiHOI HHTErpaJL.
Tema 24. KpuBoiMHEWHbIE HHTETPAIBI.

Teopust mons

30

Tema 25. Ckanspuoe nose. Tema 26. BektopHoe mode.

Psapr

16

32

Tewma 27. YucioBsle psiibl. 3HAKOIIEPEMEHHBIE PSIIbL.
Tema 28. Crenenssle psaabl. OyHKIMOHAIBHBIE PS/BL.

Tema 29. Paznoxenue QyHKIUN B TPUTOHOMETPUYECKUI

psin Oypoe.

UTOI'O no 3-my cemecTtpy

24

44

108

4-i1 cemecTp

Teopust pyHKIMN KOMIIEKCHOTO IEPEMEHHOTO

10

16

26

Tema 30. KoMmmiekcHEIE Ynca.

Tema 31. @yHKIIMN KOMIUIEKCHOTO MEPEMEHHOTO.
Tema 32. MuTerpupoBanne GpyHKIMH KOMITJIEKCHOTO
[MePEMEHHOTO.

Tema 33. Paipl B KOMIUIEKCHOM TIJTIOCKOCTH.

Tema 34. BelueTsl.

OHCpaI_[I/IOHHOG HCYHUCICHUC

10

Tema 35. IIpeobpazoanue Jlammnaca.

Teopust BEpOATHOCTEN U MaTEMaTUYECKask CTATUCTHKA

12

22

36

Tewma 36. [IpenmeT Teopun BEpOSTHOCTEM.
Tema 37. MeToabl BBIYMCIIEHUS BEPOSITHOCTE.
Tema 38. IloBTOpEeHUE UCTIBITAHUI.

Tema 39. CnyualiHble BEJIMYUHBL.

Tema 40. 3agaun MaTeMaTUYECKONW CTATUCTUKU.

CraTHcTHYECKUE OLICHKHU IMapaMCTPOB paCpCACICHUS.

O6paboTKa SKCTIEpUMEHTAIBHBIX JTAHHBIX. DIIEMEHTHI
TEOPUU HAJIS)KHOCTH.

HNTOI'O no 4-my cemecTpy

24

44

72

NTOI'O no gucuuiuinae

112

186

370

Temaruka IMPUMCPHBIX IIPAKTHYCCKUX 3aHATUH

HanMeHoBaHuHe TeMbI IPAKTHYECKOT0 (CEMHUHAPCKOI0) 3aHATHS

1 Brrunciaenue OHpeHCHHTeHCﬁ. CHO)KCHI/IC, YMHOXXCHHUEC MAaTpUll, YMHOKCHHUEC MaTPpUILIbl Ha YHUCJIO.

Haxoxnenue panra matpuiel. Haxoxenue oOpaTHON MaTpUIbL.

2 |PemreHus cucTeM JIMHEHHBIX alreOpandyeckux ypaBHeHui (metomom Kpamepa, ["aycca, oOpaTHOH

MaTPHIIBI).

3 |BwImosiHeHWE TUHEHHBIX OTepaIiii HajJ BeKTopamu. PaznmoskeHne BeKTopa 1mo 0asucy.




HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHaPCKOFO) 3aHATUA

ILIL

4  |BpluucieHue CKaISIPHOTO, BEKTOPHOI'O U CMEUIaHHOTO MPOU3BEIEHUSI BEKTOPOB.

5 Haxoxnenne yriia Mexxay AByMs NMPSAMBIMH Ha TUIOCKOCTH. [IpoBepka yClnoBus Mmapauielib-HOCTH
U TIepIEeHAUKYJISIPHOCTH MPSMbIX. BBIUKcieHne pacCTOSHUSA OT TOYKHU A0 MPSIMOIA.

6  [Brluucienue yria MexIy IUIOCKOCTSAMHU. Perienue 3a1ay Ha B3aMMHOE paciojIoKEHHUE MPsi-MOH U
[IJIOCKOCTH B IIPOCTPAHCTBE, B3aUMHOE PACIOJIOKEHHE MIPSAMBIX B IPOCTPAHCTBE.

7  |IlpuBeneHue KpUBBIX BTOPOIO MOPAJIKA K KAHOHUYECKOMY BUIY.

8  |BblumcneHue npenena YucI0BOr NOCIe10BaTeNbHOCTU. [[puMeHEHe OCHOBHBIX TEOPEM O
[peenax.

9  Briuucnenue npeaena GpyHkuui ogqHON nepeMeHHON. PackpbiTe mpocTemux
HeonpeaenéHHocTe. CBeieHNe NMpeiesioB K 3aMeyaTeNbHbIM U BelunciieHue ux. [Iposepka
(YHKIMY Ha HETIPEPBHIBHOCTH, HAXOXKAEHUE TOYEK pa3pbiBa (GyHKIHMH.

10  |Bbramcnenue Mpou3BOIHON CIIOKHOM (PYHKIIMHU, HESIBHON M NTapaMeTpHIECKO (pyHKIINH.
Jlorapupmudeckoe nuddepeHnmpoBaHme.

11 |Haxoxnaenue nuddepeniuana GpyHkuuu. Beraucienue npeaenos ¢ NOMOIIBIO TpaBuiia
Jlo[ ] murans.

12 |MccnenoBanue pyHKIMI 1 MOCTpoeHUE ee rpaduka.

13 |HaxoxpaeHue HeolpeeNeHHbIX HHTETPaIoB, UCTIOIb3Ysl TAOINIBI HHTETPAIOB U OCHOBHBIE
METOABI MHTETPUPOBAHNS: 3aMEHA [IEPEMEHHON, MHTErPUPOBaHUE 110 9acTsIM. MIHTerpupo-sanue
npoOei, cozepKamuX KBaJApaTHBIN TPEXWICH B 3HAMEHATETIE.

14  [MuTerpupoBanue qpoOHO-PAMOHATBHBIX (DYHKINH, TPUTOHOMETPUUECKUX, HEKOTO-PBIX
MPPALMOHATIBHBIX BBIPAKEHUN

15 |HaxoxpaeHue onpene’aeHHbIX HHTETPAJIOB U HECOOCTBEHHbBIX HHTETPAJIOB.

16 |[IpumeHEHHE ONPEeNeICHHOTO HHTErpala U BEIYMCIICHUS TUIOIIAAei, 00hEMOB TeI, IJIUH IyT
KpUBOM, TUIONIa/Iei TIOBEPXHOCTH TeJl BPAIICHUs], MAaCChl, MOMEHTOB MHEPIIUH, LICHTPOB TSHKECTU
[JIOCKUX TE€JI, CTATUYECKUX MOMEHTOB IIJIOCKUX TEJI.

17 |HaxoxzaeHue o0macT onpeeeHus U MOCTPOCHUE TEOMETPUIECKOT0 N300paxkeHue hyHK-TTHN
HECKOJIbKMX nepeMeHHbIX. JuddepenmpoBanne GyHKINN HECKOIBKUX MEPEMEHHBIX.

18 |Haxoxnenue sKkCTpeMyMoOB (DyHKIHI HECKOJIBKUX MepeMeHHbIX. HaxoxxneHne kacaTtelbHON
[JIOCKOCTH U HOPMAaJI K IOBEPXHOCTH.

19  |PewieHue HHTErpUPyEMBIX TUIIOB JU(PEepeHInaNbHBIX YPaBHEHHUH TepBOro nopsaka. Pe-menue
middepeHInanTbHBIX ypaBHEHUH BBICIINX TOPSIKOB, JOMYCKAIOMINX TOHWKEHUE CTETICHH.

20 [PemeHme OMHOPOMHBIX U HEOTHOPOIHBIX JTMHEHHBIX U] PepeHITNATEHBIX YpaBHE-HUH C
MOCTOSIHHBIMHU KO3 GHUIIMEHTaMH CO CIIEIMAIbHOI MTPaBOil YacThIO.

21 |Pemenue cucteM 0OBIKHOBEHHBIX AU depeHIInanbHbIX ypaBHEHUH.

22  |BbluucieHne JBOMHOrO MHTETpalla B MPSIMOYTOJIbHBIX U MOJIAPHBIX KOOPIWHATAX.

23 (BpluuciieHue TPOWHOrO MHTErpasia B Pa3InYHbIX CUCTEMAX KoopauHaT. [Ipunosxkenus TpoitHoro
MHTErpaja.

24  |Beluncnenue kpuBoJauHeHbIX uHTErpanos I u Il pona.

25 |HaxoxjeHue XapakTepUCTUK CKAIAPHOTO TOJIS.

26 |HaxoxxaeHue MHTETrpabHBIX U JIOKAIbHBIX XapaKTEPUCTUK BEKTOPHOT'O OIS

27 |MccnenoBaHue Ha CXOAMMOCTb YUCIIOBBIX PAZOB € IOMOILBIO JOCTATOYHBIX IPU3HAKOB
CXOJIMMOCTH PS/IOB C TTOJIOKUTEIHHBIMHU WICHAMHU: TEOPEM CpaBHEHHS, ipu3Haka [lamambepa,
WHTETPAILHOTO U paguKaibHOTro pu3HakoB Komm. MccnenoBanue Ha aGCOMIOTHYIO U YCIIOBHYO
CXOJUMOCTb 3HAKOIIEPEMEHHBIX PSJIOB.

28
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. HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHapCKOFO) 3aHATUA

HaXO)I(I[eHI/Ie obnactu CXOOUMOCTH (pyHKL[I/IOHaI[I)HOFO paaa. OThICcKaHUE HHTEpBaAia, paauyca u
obnactu CXOAUMOCTH CTCIICHHOI'O psAaa. HpI/IMeHeHI/Ie CTCIICHHBIX PAOOB K HpI/I6J'II/I}KeHHBIM
BbIYVCIICHUAM.

29 |Paznoxenue GpyHkiuu B psig Dypbe.

30 |BpimosiHEHHE AEHCTBUI C KOMILIEKCHBIMHA YHCIIAMU.

31 |duddepennupoBanue PyHKIUNA KOMILUIEKCHOTO apTyMEHTA.

32 |MuTerpupoBaHue PyHKINN KOMIUIEKCHOTO apTyMEHTa.

33 |Paznoxenue GpyHkuuu B psaasl Teitnopa u Jlopana.

34 |[IpumeHeHHE BBIYETOB K BHIYMCIEHUIO HHTErPAJIOB.

35 |[Ipumenenue npeobpazoBanus Jlammaca.

36 |[IpumeHeHHE KIaCCHUECKOro ONpeleJIeHUs] BEPOATHOCTH K PEILICHHUIO 3aau.

37 |l[IpumeHeHHe GOPMYIIBI TOTHON BEPOSTHOCTH.

38 |Cxema ucnbitanuii bepaymu. [Ipubnmxennsie popmynsl B cxeme bepryim.

39 BriuncieHne 4ucioBbIX XapPaKTCPUCTHUK CHy‘I&fIHBIX BCJIMYMH.

40 |[locTpoeHue NoaUroHa u ructorpaMmmsl. [IpoBepka CTaTUCTUUECKUX TUIIOTES.

5. Opranu3zanoHHO-NeAaroru4ecKue ycaoBus

5.1. O0pa3oBaTe/bHbIC TEXHOJIOTHH, HCIIOJIb3YyeMble 1J1s1 (GOPMUPOBAHUS
KOMITeTeH (Ui

[TpoBeaeHME NEKIIMOHHBIX 3aHSITHIA M0 JUCIMILIMHE OCHOBBIBACTCS HA aKTUBHOM METOJ]ie OOy4eHUS,
[pY KOTOPOM Yy4YalllMecs HE MacCHUBHBIE CIyIIATENH, a AKTUBHBIE YYACTHUKHU 3aHSITHSA, OTBEYAIOIINE HA
BOIIPOCHI TpenofaBaresid. Bompockl mpenogaBatesid HaleleHbl Ha aKTUBH3ALHIO MPOLECCOB YCBOCHHUS
MaTeprualia, a TAaKK€ Ha pa3BUTHE JIOTUYECKOro MbliuieHus. [IpenonaBarens 3apaHee HaMedaeT CIHCOK
BOHpOCOB, CTI/IMyJH/Ip}IIOHII/IX aCCOIMAaTUBHOC MBINIJICHUC U yCTaHOBJIeHI/Ie CBSI3€I>'I C paHee OCBOCHHBIM
MaTEPUAIIOM.

[IpakTHueckue 3aHATUS TPOBOIATCS HA OCHOBE peaju3alMil MeToja OOydYeHHUs JEeHCTBUEM:
ompeIeNsAoTes MpobiaeMHbie 00s1acTh, GOpMHUPYIOTCS Tpynmbl. [Ipu mpoBeaeHNN MPaKTUISCKUX 3aHATHN
MpECIEAYIOTCA CIEAYIONINE LEeNU: IPUMEHEHHE 3HAHUN OTAENBHBIX AWCIUIUINH U KPEaTUBHBIX METO/OB
TUTSL peIIeHusT IPOOJIeM M NIPHUSTHS PEIICHUH; 0TpadoTKa y 00y4YaronMxcsi HaBBIKOB KOMaHIHOW paboTHl,
MEKIIMYHOCTHBIX KOMMYHUKAIMA U Pa3BUTHE JUICPCKUX KA4YECTB; 3aKPEIUICHHE OCHOB TEOPETHYECKUX
3HAHWUH.

IIpoBenenne 1abOpaTOpHBIX 3aHATHII OCHOBBIBAETCS HAa HMHTEPAKTUBHOM METOJIe OOYYEHUSs, INpH
KOTOPOM 00y4YaroIuecs: B3auMOJICHCTBYIOT HE TOJIBKO C MPErojiaBaresieM, HO U APYyT ¢ apyrom. Ilpu sTtom
I[OMI/IHI/IpyeT AKTUBHOCTH yqamnxca B Hpouecce O6y‘leHI/I${. MeCTO npeno;[aBaTen;I B I/IHTepaKTHBHBIX
BaHATHUSAX CBOJUTCS K HAMTPABJICHUIO JACSITCILHOCTH 00yUYalOIMUXCs Ha TIOCTHYKCHUE 1IeJIeH 3aHATHS.

[Tpu mpoBeneHnn y4eOHBIX 3aHATHUN UCIIOJIB3YIOTCSI MHTEPAKTUBHBIC JICKITUH, TPYTIIIOBBIE JUCKYCCHH,
[pOJIEBBIE UTPHI, TPEHUHTH U aHAIU3 CUTYallni 1 IMUTAlHOHHBIX MOJIEIIEH.
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5.2. MeTtognueckue yKazaHus AJisl 00yYAOUMXCH M0 U3YYCHUI0 TUCIUTTHHBI

[Ipy wu3yyeHMM  JUCUMIUIMHBI  OOyYaloOIIMMCA  LEJIEeCOOOpa3sHO  BBINOJHATH  CIEAYIOIUE
PEKOMEHJALINH:

1. N3yuyenue y4eOHOMN TUCHUIUIMHBI JIOJKHO BECTUCH CUCTEMATUYECKH.

2. Tlocme w3yueHHs Kakoro-nmubo pa3gena MO Y4eOHMKY WIM KOHCHEKTHBIM MaTepuaiam
PEKOMEHTyeTCs TIO TTaMSITH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, ONIPEISIICHNUS, TIOHSATHS pa3/ena.

3. Ocoboe BHHUMaHHWE CJEIyeT YAEIUTH BBHIMOJIHEHHWIO OTYETOB IO MPAKTHUYECKUM 3aHSATHSM,
nmabopaTopHBIM paboTaM U MHIMBUIYaTbHBIM KOMIUIEKCHBIM 33JaHHSIM Ha CAMOCTOSTEIbHYIO paldoTy.

4. Bea TemaTHKa BOIPOCOB, M3YYaE€MBIX CAMOCTOSTENBHO, 3a/1a€TCsl Ha JIGKIMAX MpenojaBaTesieM.
MM e 1ar0Tcs UCTOUYHUKH (B MEPBYIO OYepeb BHOBb M3JaHHbIE B IEPUOANYECKON HAy4YHOH JIUTEpaType)
1151 60J1ee IeTaIbHOrO MOHUMAaHHUs BOIPOCOB, O3BYYEHHbIX HA JIEKLIUU.

6. IlepeueHb yueOHO-MeTOANYECKOT0 M HHPOPMALMOHHOI0 00ecCIeYeHU
JJIS1 CAMOCTOATEJIbHOM padoThl 00y4aOIIUXCS 10 JUCHUILJIMHE

6.1. [leuaTHasi yueOHO-MeTOAUYECKAS JIUTEPATYPA

bubmuorpadpuyeckoe onvucanue KomuuectBo
Ne n/m (aBTOp, 3aryIaBuie, BUJI U3JIaHUS, MECTO, U3/1aTEILCTBO, 9K3EMIUISIPOB B
TOJT U3/IaHusl, KOJMYECTBO CTPAHUII) OHOIIHOTEKE

1. OcHoBHas TUTEpaTypa

1 bepman I'. H. COopHEK 32124 110 KypCy MaTeMaTHYECKOTO aHAIH3A : 47
yaeOHOe ocobue. 22-e u3f., nepepad. Mocksa : Anbsiae, 2022. 432 c.
27,0 yci. mey. I

2 bepman I'. H. COopHHEK 337124 110 KypCcy MaTeMaTHYECKOTO aHAIn3a : 20
yuebHoe nocobue. M3a. crep. Mocksa : Anbsine, 2024. 432 c.

3 ['mypman B. E. PykoBo/icTBO K pelieHuIo 3a1a4 10 TEOPUH BEPOSTHOCTEH 20
1 MaTeMaTU9IeCKON CTaTUCTHUKE : Y9eOHUK 1151 By30B. 11-e m3., mepepad.
u nomn. Mocksa : FOpaiit, 2022. 406 c. 25,38 ycu. nied. 1.

4 I'mypman B. E. Teopus BeposiTHOCTEN 1 MaTeMaTUYECKasi CTATUCTHKA : 20
y4eOHMK /15 By30B. 12-¢ u3n. Mocksa : FOpaiit, 2022. 479 ¢. 29,94 ycon.
ney. J.

5 Juddepennmanbaoe U HHTErpaabHoe ucuncienus. T. 1. U3, crep. 15
Mocksa : Anbsiac, 2022. 416 c. 26,0 ycn. neu. .

6 Jluddepenumanbuoe u uHTerpagbHoe ucuncienus. T. 2. Crep. Mocksa : 21
Anbsiae, 2021. 544 c. 34,0 yca. meu. 1.

7 Wneun B. A., Kum I'. 1. JIunelinas anreOpa v aHaTUTHIECKas TEOMETPHS 19

: YI4EOHHMK JIUTS BY30B. 3-¢ U3Jl., mepepad. u nom. Mocksa : [Ipocmexr :
MI'Y um. M. B. Jlomonocoga, 2014. 393 c. 25,0 ycn. neu. 7.

8 Wneua B. A., [To3usk O. I'. AHanmuTHYecKas TeOMeTpus : YIeOHUK IS 33
BY30B. 7-€ U31., crep. Mocksa : @uzmatiut, 2007. 223 c.

9 Knerenuk /. B. COopHuUK 3a/1a4 110 aHaTUTUYECKON F€OMETpUH : ydeOHoe 50
mocoOue A BTy30B. 17-e u3f., crep. Cankrt-Ilerepoypr [u ap.] : Jlans,
2018. 223 ¢. 11,76 ycn. meu. 1.

10 Kpacunos M. JI., Kucenes A. U., Makapenko ['. . ®ynkiun 15
KOMIIJICKCHOTO ITEPEMEHHOTO : 337[a4l ¥ IPUMEPHI C MOIPOOHBIMU
pemeHnsIMHy yaeOHoe mocodue Uit BTy30B. 5-e u3f., ucrp. Mocksa :
JIubpoxom : YPCC, 2010. 205 c. 13 yca. med. .

2. lonoHUTeIbHAS JIUTEPATYpa
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2.1. YueOHblIe U HAYYHbIE U31aAHUS

bepmant A. @., Apamanosuu U. I'. Kpatkuii kypc MaTeMaTH4eckoro
aHanw3a : yueOHHK /Ui By30B. 15-¢ usn., crep. Cankr-IlerepOypr [u ap.] :
Jlanb, 2009. 736 c. 46 yciu. ney. 1.

byrpos 4. C., Hukonsckuii C. M. Bricmias matemaruka / 5. C. Byrpos. T.
1: DnemeHTHI JIMHEHHON areOpbl U AaHATUTUYECKOM reoMeTprun. Mocksa :
Ilpoda, 2008. 284 c.

Briciras matemaruka / 5. C. Byrpos, C. M. Hukonbckuid.
Juddepenmmanbubie ypaBHeHus. Kpatabsie uaTerpansl. Paapl. OyHKIMN
KOMILJIEKCHOTO TlepeMeHHoro. Mockaa : FOpaiir, 2016. 219 c. 13,75 yco.
rned. J.

Juddepennmansuoe u uHTErpajgbHoe ucuncnenus. T. 1. Mocksa :
AnbsHc, 2021. 416 c. 26,0 yca. ned. .

81

Juddepenmanbaoe u unTerpansHoe ucurciaenus. T. 2. Crep. Mocksa :
Aunbsac, 2021. 544 ¢. 34,0 ycin. med. 1.

21

Kpacuos M. JI., Kucenes A. U., Makapenko I'. . Onepanrionnoe
ncuncienre. Teopust yCTOMUUBOCTH : 334a4H U IPUMEPHI C OIPOOHBIMU
pereHnsMHU yueOHoe mocoodue Ut BTy30B. 5-¢ u3a. Mocksa : JIubpokom,
2013. 175 c.

80

Kypc nuddepenumanbHoro 1 uaterpaibHoro ucuuciaenus. T. 1. Mocksa :
®usmariur, 2001. 679 c.

48

Kypc nuddepennmanbHOTo 1 HHTETpasibHOro ucuuncieHus. T. 2. Mocksa :
®duzmatiut, 2003. 863 c.

Kypc nuddepeHmanbHOTo 1 HHTETpabHOTO ncunciaeHus. T.3. 8- u3m.
Mocksa : ®usmatiut, 2008. 727 c.

10

[IpaxTrkym no Beiciieit Mmarematuke. T. 1. Mocksa : Dxemo, 2006. 575 c.

11

[IpakTukym no Beiciield Matematuke. T. 2. Mocksa : Okxcemo, 2006. 511 c.

2.2. llepnonnyeckne U3TaAHUS

He HCIIOJIB3YCTCA |

2.3. HopMaTUBHO-TeXHUYeCKHE U3TAHUS

He ncnions3yercs |

3. MeToaudeckue YKazaHud AJ1d CTYJA€HTOB 110 OCBOCHUIO JTUCHUILJIMHBI

He ucnons3zyercs |

4. Y4eOHO-MeTOANYECKOE O0eclieYeHe CaMOCTOSITeIbLHOM padoThl CTyleHTa

['ycapenko E.JI., Maiizenec C.b. BekropHas anredpa : yaeOHO-
MeTtoauaeckoe mocobue. [Tepms : [II'TY, 2006. 61 c.

36

Kynteimesa JI. M., IlepBaguyk B. I1., CeBogun M. A. MatemaTudeckuit
aHaJM3 B 33Ja4axX U YIPAKHEHHSX | yIeOHO-METOANYECKOe Iocodue.
[lepmsb : ITHUITY, 2013. 171 c. 10,75 ycn. ney. 1.

24

CwmpiuisieBa T. B. Marematuka. Jluneiinas anredpa, BeKTopHas anreopa,
aHAJIMTHYECKas TeoMeTpus : yueOHoe mocodue it By30B. 2-€ U31l., CTEP.
[lepms : [THUITY, 2012. 162 c. 10,25 ycn. ney. .

99

CwmpiisieBa T. B., Pekka E. 0. MaTeMaTuka: BBeJicHHE B aHAJIH3,
Qg depeHInaIbHOe HCUUCTIeHHe (QYHKIIMU OJJHON TIepEeMEHHOH : y4eOHOoe
rmocobue g By3oB. [lepms : I[THUITY, 2013. 250 c. 15,75 ycn. ney. 1.

220

CwuemmiseBa T. B., Pekka E. 10., degoceea O. A. MaremaTnka.
Jluddepennmanbrbie ypaBHEHUS : yueOHOe mocodue aiist By30B. [lepmb :
[THUITY, 2017. 114 c. 7,25 ycn. niey. .

88
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6 Teopust pyHKINN KOMIUIEKCHOTO MEPEMEHHOTO : yueOHOe mocodue ast 58
BTYy30B / Koctuna E. B., Mopo3sosa E. A., [Inakcuna B. I1., ®enoceesa O.
A. Ilepms : TIT'TY, 2011. 202 c.
6.2. DiieKTpOHHAas1 y4eOHO-MeTOANYeCKasl JuTepaTrypa
HocTynHocTh

Bun nutepartypst

HaumenoBanue
pa3paboTku

Ccrlika Ha
UHPOPMAIIMOHHBINA pecypc

(cets UHTEpHET /

JIOKaJIbHAasl CEeTh;
ABTOPHU30BaHHBIN

CBOOOIHBIN JOCTYTI)

/

JlonoHUTEIbHAS
nmuTeparypa

Baneesa P. ©. ®yHKIIMN
KOMIUIEKCHOTO TIEPEMEHHOTO 1
oTiepaMoHHoe ucurciaeHue / P. @.
Baineesa, P. X. Cniuupina. - Ilepms:
M3znarenscteo ITHUITY, 2016.

http://elib.pstu.ru/Record/RU
PNRPUelib4379

JIOKaJIbHAas CETh;
aBTOPU30BaHHBIN
JOCTYII

JlorostauTenbHas  [Kpacnos M. JI. dyHkinn http://elib.pstu.ru/Record/RU|inokansHas ceTs;
nmuTeparypa KOMITJIEKCHOTO TIEPEMEHHOTO PNRPUelib2333 ABTOPHU30BAHHBIN
OnepanmoHHOE HCYUCIIEHUE TOCTYTI
Teopust yCTOMUMBOCTH : 3a]1a4d U
ynpaxHenus / M. JI. KpacHos, A.
. Kucenes, I'. 1. MaxkapeHxko. -
Mocksa: Hayka, ®usmarnut, 1981.
JlonostHuTEeNbHAS (MuHBKOBa, P. M. dyHKIIMN http://elib.pstu.ru/Record/ipr |1okanbHas ceTh;
uTepaTypa KOMIUTIEKCHOTO TIEPEMEHHOTO B books68509 ABTOPU30BaHHBIN
MprMepax u 3ajJadax : yaeOHoe OCTYI
nocobue / P. M. MunbkoBa. -
ExatepunOypr: Ypaabckuu?
benepanbubn? yausepcutet, ObC
ACB, 2014.
JlonomautenbHas ([lepBaguyk B. I1. Beicmas http://elib.pstu.ru/Record/RU|nokansHas ceTs;
nuTeparypa MaTeMaTuKa JijIsl 3KOHOMUCTOB : PNRPUelib2667 aBTOPU30BAHHBIM
yue6HOe ocobue / B. I1. OCTYTI
[lepBanuyk, C. H. TperyOosa, /1. b.
[[IymkoBa. - Ilepmb: M3a-Bo III'TY,
2007.
JlonostauTenbHas (Teopus ¢pyHkmic komruiekcHoro  |http://elib.pstu.ru/Record/RU|nokanbpHas ceTh;
nuTepaTypa nepeMeHHoro : yueonoe nocobue  [PNRPUelib3272 ABTOPU30BaHHBIN
s BTy30B / E. B. Koctuna [u np.]. TOCTYT
- ITepmb: U3p-o III'TY, 2011.
[ononuutenbHast |®uxteHronsi .M. OcHOBBI http://elib.pstu.ru/Record/RU|nokansHas cets;
nTeparypa maTemaruyeckoro aHanmuza / M.  [PSTUbooks123367 aBTOPHU30BaHHBIM
®uxtenroinsll. - CI16: Jlans, 2006. TOCTYT
OcHOBHas bepman I'. H. Coopruk 3amad mo  |http://elib.pstu.ru/Record/RU|nokanbHas cetp;
nuTeparypa Kypcy MareMatudeckoro ananuza : [PNRPUelib2674 ABTOPU30BAHHBIM
yueoHoe nocooue / I'. H. bepmas. - JOCTYTI

Cankr-IletepOypr: [Ipodeccus,
2008.
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Bun nutepartypst

HaumenoBanue
pa3paboTKu

CcrlIka Ha
UHPOPMAIIMOHHBINA pecypc

HocTynHocTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)

OcHOBHas Knerenuk []. B. Coopuuk 3amau o |http://elib.pstu.ru/Record/RU|nmokanbHas ceTp;
nmuTeparypa AHAJTMTUYECKON F€OMETPHH : PNRPUelib2275 ABTOPU30BAHHBIN

yueOHOe TTocoOue 1yist BTy30B / 1. TOCTYTI

B. Kiterenuk. - Cankt-IlerepOypr:

[Tpodeccus, 2001.
Y4ebHO- AHaJIUTUYECKAsk TEOMETPUS : http://elib.pstu.ru/Record/RU|nokanpHas cetsb;
METOUYECKOE yue6HOoe ocodbue / B. I1. PSTUbooks136980 ABTOPU30BaHHbBIN
obecrieueHue [lepBaguyk [u Ap.]. - [lepmb: Uznl] § JTOCTYTI
camocTosTensHoil [[IT'TY, 2007.

paboTHI CTYZICHTOB

YuebHo-
METOINYECKOE
oOecIieueHme
CaMOCTOATEIILHON
paboThI CTYJCHTOB

bparuna H. A. [Ipenenst
MoCJIeIOBATENbHOCTEH U (YYHKIINH :
yueOHO-MeToanueckoe nocodue / H.
A. bparuna, A. A. CaBoukuHa. -
[Tepmb: Uzn-so TII'TY, 2010.

http://elib.pstu.ru/Record/RU
PNRPUelib3114

JIOKaJIbHAs CETh;
ABTOPU30BAHHBIM
JOCTYTI

VuebHo-
METOJHUYECKOE
obecrieyeHne
CaMOCTOSITEIbHOHU
pabOTHI CTYJICHTOB

Kerukos B. H. ®yHkuuu
KOMITJIEKCHOTO IIEPEMEHHOT0 U MX
MpUIIOKEHUS : yueOHoe mocooue /
B. H. Ketukos, A. M. ®enocees. -
[lepmb: U3n-Bo III'TY, 2006.

http://elib.pstu.ru/Record/RU
PNRPUelib6728

TTOKaJIbHAs CETh;
ABTOPHU30BaHHBIN
JIOCTYII

YuebHo-
METOIUYECKOE
oOecrieyenne
CaMOCTOSITEILHOMI
paboTHI CTYACHTOB

KpaTHble, KpUBOJIMHEHHBIE U
MMOBEPXHOCTHBIE HHTETPAITHI
y4eOHO-METOANYECKOE T0COOUe IS
cTyaeHTOB 2 Kypca / [lepmckuii
TOCYTapCTBEHHBIN TEXHUYECKUI
yHuBepcutet, Kadenpa Beicieit
MmaTematuku; Coct. M. A.
MakaroHnosa [u ap.]. - [lepms:
W3nll Bo IIT'TY, 2007.

http://elib.pstu.ru/Record/RU|
PNRPUelib2690

JIOKaJbHasl CETh;
aBTOPU30BaHHBIN
JIOCTYII

YuebOHo-
METOINYECKOE
oOecIieueHue
CaMOCTOSITENILHOMI
paboTHI CTYZICHTOB

JInxaueBa H. H. JIekuuu n
WHAMBHTyaJIbHBIE 3aJaHUs 110
BBICIICH MaTeMaTUKe :

yueOHo[ ] MeToaruecKoe mocodue : H
ua. / H. H. JIuxauesa, JI. M.
Onuckus, E. FO. BopoOsesa. -
[Tepmb: U3n-so ITHUITY, 2016.

http://elib.pstu.ru/Record/RU
PSTUbooks180610

JTOKaJIbHAsl CETh;
aBTOPHU30BAHHBIN
TOCTYTI

'YueOHo-
METOIUYECKOE
oOecIieueHne
CaMOCTOSITCIbHOM
pabOThI CTYZIEHTOB

JInxauesa H. H. Jlekuuu no
BEICIIICH MaTeMaTuke : ydeOnuk / H.
H. JIuxauesa, JI. M. OHHCKUB. -
[lepmb: U3n-so ITHUITY, 2011.

http://elib.pstu.ru/Record/RU|
PNRPUelib6708

JIOKaJIbHas CETh;
aBTOPU30BAHHBIN
TOCTYT
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HocTynHocTh
(cets UHTEpHET /
Bup nmureparypst Hammerosarne Cebutia Hi‘ JIOKaJIbHAs CETh;
pa3paboTku UH(pOpPMAIMOHHBIN pecype .
aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)
YaeOHO- MeToarueckne yKa3zaHus K https://elib.pstu.ru/Record/R |1okanpHas ceTs;
METOAMYECKOE [IPOBEICHUIO MPAKTHYECKUX UPNRPUelib4562 ABTOPU30BAHHBIN
obecrnieueHne 3aHATUH MO pa3ueny «DJIEeMEHTHI OCTYTI
CaMOCTOSITETILHON (TEOPUH KOPPEISAILUID AUCHUTUIUHBI
paboThl CTYAEHTOB [« OCHOBBI CHCTEMHOTO aHAJIN3a U
MaTeMaTUYeCKOW CTaTUCTUKU". /
cocT. M.A. Makaronoga. - [lepmb,
2017r.
YuebHO- TecToBble 3aaHUs 110 KypCy http://elib.pstu.ru/Record/RU(nokansHas ceTs;
METOANYECKOE BbICIIEN MaremMaTuku. Y. 1: PNRPUelib7355 ABTOPHU30BaHHBIM
obecrieueHue Jluneiinas anre6pa. Bexropnas TOCTYT
CaMOCTOSATENbHOUN |anredpa. AHaTUTHYEeCKas
pabotel cTyaenTos [reometpust / H. A. Jloiiko [u ap.]. -
[lepmb: U3n-so ITHUITY, 2020
YuebHo- 'TecToBBI KOHTPOJb 1O http://elib.pstu.ru/Record/RU|nokansHas cets;
METONYECKOE MaTematuke : yueOHo! ] metoguueck(PNRPUelib3420 aBTOPHU30BAHHBIM
oOecIieueHre mocooue ans By3oB / P. @. Baneera TOCTYT
caMocToaTenbHOU |[u 1p.]. - [lepmb: M3a-Bo [THUITY,
paboThl cTyaeHToB [2012.

6.3. JInnen3noHHoe U CBOOOHO PacCIPOCTPAHsAEMOE IPOrPaMMHOe obecriedeHue,
UCII0JIb3yeMoe MPHU 0CYIeCTBJIeHHH 00pa30BaTe/LHOI0 NMpolecca no JUCHUILINHE

Bung I10

Haumenosanue 110

OducHBIC TIPUITOKECHHS.

MoiiO¢duc CtangapTHBIH. , peecTp
oTeuecTBeHHOro 110, HeoOxoauMa
[MOKYIIKA JTULICH3UM.

[TpuxitagHOE TIpOTpaMMHOE OOecTIedeHre 00IIeT0 Ha3HAYSHHS

Dr.Web Enterprise Security Suite, 3000
i, [THATTY OLIHUT 2017

HpI/IKJ'Ia,I[HOG IMporpaMMHOC obecrieucHue O6H.I€FO Ha3Ha4YCHUA

Mathematica Professional Version
(mu.L3263-7820%)

HpI/IKJ'IaI[HOG IIporpaMMHOC obecneyenue O6H_ICFO Ha3Ha4YCHUA

Mathematica Professional Version
(. L3263-7820%)

Cpenapl pa3pabOTKH, TECTUPOBAHHS U OTJIAJIKH

PIP (The Python Package Installer) Free

6.4. CoBpemMeHHbIe IpodeccnoHaIbHbIE 0a3bl JAHHBIX 1 HH(POPMALIMOHHBbIE
CIPaBOYHbIE CHCTEMBI, HCIOJIb3yeMble NPH 0CYyIIeCTBICHNH 00pa30BaTeJIbHOIO

nmponecca nmo IMCIauIJInHe

Hanmenosanue

Ccpiika Ha HHQOpPMAIIMOHHEIH pecypc

Hayunas 6ubnuoreka [lepMckoro HarioHaIBLHOTO
HCCIIEZIOBATENBCKOTO MOJUTEXHUYECKOIO YHUBEPCUTETA

https://elib.pstu.ru/

O6pazoBatenbHas iatdopma FOpaiit

https://urait.ru/
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HaumenoBanne Cchutka Ha HH)OPMAIIMOHHBIN pecypc

DneKkTpoHHO-0nbanoTeueas cucrema Jlanp https://e.lanbook.com/
DIIeKTpOHHO-0MOIMoTeuHas cucrema IPRsmart http://www.iprbookshop.ru/
Wudpopmarmonnsie pecypebl Cetn Koncynprantllntoc JIOKaJIbHAS CETh

7. MaTepuajibHO-TEXHHYECKOe oDecriedeHne 00pa3oBaTeibHOI0 NMpoiecca mno

AUCIUILINHE

HanmMenoBanue He00X0IMMOT0 OCHOBHOT'O 000PYOBaHUS

Bun 3ansarui
Y TEXHUYECKHUX CPEICTB 00ydeHus

KonuuectBo CAMHHUI]

Jlexius [locka 1
[IpakTyeckoe [locka 1
3aHATUE

8. DoH OLIEHOYHBIX CpeacCTB INCIUIIINHDBI

|OHI/IC3H B OTACIIBHOM JOKYMCHTC

17



MuHHCTEPCTBO HAyKH U BhICIIET0 oOpazoBanusi Poccuiickoit denepanun
denepanabHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKACHHUE
BBICIIETO 00pa30BaHUs
«IlepMCKMHA HAMOHAJBbHBIH UCCJIEN0BATEILCKUN MOJUTEXHUYECKHU I
YHUBEPCUTET»

®OH/L OHEHOYHbBIX CPEACTB
JJISL IPOBeIeHHUs MPOMEKYTOYHOM ATTECTANMH 00yYAIOIIMXCH 110 JUCHMILIUHE
«MaremaTuka

Ilpunooscenue Kk padoueii npozpamme OUCUUNTIUHBL

HamnpasJ/ieHue MOATrOTOBKHU: 15.03.03 IlpukiaaHas MexaHuKa

[Tepmsb 2024



@oH/ OULEHOYHBIX CPeICTB Uil NPOBEACHUS IPOMEKYTOUYHOM AaTTECTAlUU
oOy4Jaroumxcst o JUCHUIIIMHE SBIISETCA YaCThIO (MPUIIOKEHHUEM) K pabouel mporpamme
JUCUUTUINHBL. DOHJT OLIEHOYHBIX CPENICTB JJISl MIPOBEACHUS POMEKYTOYHOM aTTeCTalluu
oOyyJaroumxcsi o JUCHUIUIMHE pa3padoTaH B COOTBETCTBUU € OOmIeH vacThio (oHaa
OLICHOYHBIX CpPEICTB [JISI MPOBEACHUS NPOMEXKYTOYHOM aTTeCTallid OCHOBHOM
0o0pa3oBaTENbHOM MPOrpaMMBbl, KOTOpash yCTAHABIMBAET CHUCTEMY OILICHUBaHMS
pE3yNbTATOB IMPOMEKYTOUYHOM aTTECTAllMd W KPUTEPUH BBICTABICHUS OLICHOK. DOHJ
OIICHOYHBIX CPEJCTB IJIsi MPOBEICHUS MPOMEKYTOUHOM aTTeCTAllMU OOYYaroIMXCs MO
JTUCITUTUIMHE YCTaHABIMBAET (DOPMBI B TIPOIEYPhI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEXKYTOUHOM aTTECTAMU O0YYAIOIIUXCA 10 U CLIUILINHE.

[IpenycMOTpeHBl ayIMTOPHBIE JICKIIMOHHBIE M TMPAKTUYECKHE 3aHSITHSA, & TAKKE
camocTodATeNlbHasg paboTa cTyAeHToB. B pamkax ocBoeHus Yy4yeOHOro marepuana
JTUCIUIUIMHBL  (POPMUPYETCS KOMIIOHEHTHl KOMIIETCHIIMM 3HaTh, YMETh, BIAJIETh,
yka3zanHbie B PII/I, KOTOpble BBICTYNAKOT B KayeCTBE KOHTPOJHUPYEMBIX PE3yJIbTAaTOB
0Oy4eHHUS IO TUCIUTIIIMHE.

KoHTposib ypOBHS yCBOCHHBIX 3HAHWUW, OCBOCHHBIX YMEHUW M MPUOOPETEHHBIX
BIIQJICHUN OCYIIECTBISIETCA B paMKaX TEKYIIEero, pyOeKHOro M MPOMEKYTOUYHOTO
KOHTPOJISI IIPU U3YYEHUH TEOPETUYECKOTO MATEPUAIIA U B XOJE NMPAKTUUECKUX 3aHATUH, A
TaKke Ha 7K3aMeHe U nuddepeHunpoBaHHOM 3adeTe. VITOroBoil OIEHKON JOCTUKEHUS
pe3yJbTaTOB OOYYEHHS MO JUCHMIUIMHE SIBISACTCS MPOMEXKYTOYHAs aTTEeCTalUs B BUJIE
AK3aMEHa B MEPBOM U TPETheM ceMecTpax U AudPepeHIIMPOBAHHOIO 3a4€Ta BO BTOPOM
CEMECTpE, MPOBOAUMAS C YUETOM PE3YJIbTATOB TEKYIIETO U PyOEKHOTO KOHTPOJIS.

1. Buabl KOHTPOJIsI, TUTIOBbIe KOHTPOJIbHbIE 3aJJaHUSl M IIKAJbl OLEHUBAHUS
pe3yJabTaToB 00y4YeHMsI

Tekymuii KOHTPOJIb YCIIEBAEMOCTH HMMEET IIENIbI0 00eCIeueHre MaKCHUMaIbHOMN
ahdexTuBHOCTH y4eOHOro TMpoIllecca, YIpPaBJICHHE MpoieccoM (HOPMHUPOBAHMUS
3aJlaHHBIX ~KOMIIETCHIIMM O00y4yaeMbIX, TIOBBIIEHWE MOTHBAIMM K Yyuebe u
MpEayCMaTPUBAET OILICHUBAHWE XOJla OCBOCHMUS JHUCHUIUIMHBL. B cooTBeTcTBUU C
[TonoxxeHneM O MPOBEAEHUM TEKYLIErO KOHTPOJISI YCHEBAEMOCTH U MPOMEXKYTOUYHOMN
aTTeCTaIlMy 00yJaromuXCcs o 00pa30BaTeIbHBIM MPOTPAMMaM BBICIIETO 00Pa30BaHUS —
nporpammam OakajiaBpuara, crienuanurera u Maructparypsl B [THUITY npenycmoTpensl
CIEAYIONIUE BUABI U IEPUOJUIHOCTD TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 00YUYatOIINXCSI:

- BXOJHOW KOHTpPOJb, IWIPOBEpPKA HCXOJHOTO YPOBHS TMOATOTOBJIEHHOCTH
00y4aeMoro M €ro COOTBETCTBHUS MPEIBIBISIEMbIM TPEOOBAHUAM ISl U3YUYCHUS TaHHOM
JTUCITUTUTHHBL

- TEKYIIIUA KOHTPOJIb YCBOSCHUSI MaTepralia (YpOBHS OCBOSHHUSI KOMIIOHEHTA «3HATh
3aJIaHHBIX KOMIIETCHIINI) Ha KaXKJIOM TPYIIIOBOM 3aHSATHU M KOHTPOJIb TOCEIIaeMOCTH
JICKLIIMOHHBIX 3aHSTHUM;

- TMPOMEXKYTOUHBI U PYOCKHBIM KOHTPOJIh OCBOEHHUS O0y4aeMBbIMU OTJIEIHHBIX
KOMITOHEHTOB «3HaTh», «YMETh» 3aJaHHBIX KOMIIETCHIIUA MyTeM KOMIBIOTEPHOTO WITU
OJIaHOYHOTO  TECTHUPOBAHMS,  KOHTPOJBHBIX  OMPOCOB,  KOHTPOJBHBIX  PabOT
(MHAMBUAYATBHBIX JOMAITHUX 3aJIaHUi), 3alIUTHl OTYETOB MO JIAOOPATOPHBIM paboTaM,
pedeparos, acce u T.1.



Py6exxHbIii KOHTPOJIb MO AMCLMIUIMHE MPOBOAUTCS HA CIEAYIONICH Hejaene mocie
OPOXOKAECHUS MOAYJS AUCUUIUIMHBI, a NPOMEXYTOUYHBIH — BO BpEMS KaXI0ro
KOHTPOJIBHOTO MEPONPUATUSA BHYTPU MOJYJIEN NUCIUTIIINHBI;

- MEXCECCHOHHAsl aTTeCTallusi, €OUHOBPEMEHHOE MOJBEIACHUE HUTOrOB TEKYIEH
YCIIEBAEMOCTH HE MEHEE OJHOTO pa3a B CEMECTpP IO BCEM AMCIUIUIMHAM ISl KaXKJ0Tro
HaIlpaBJIEHUS NOATOTOBKH (CHEUAIBHOCTH), Kypca, TPyIIIbL;

- KOHTPOJIb OCTaTOYHBIX 3HAHUH.

2.1. Tekymuii KOHTPOJIb YCBOCHUS MaTepUaJia

Texkymuii KOHTPOJb YCBOGHHsS MaTepuaia B (opme cobecenoBaHus WIH
BBIOOPOYHOTO TEOPETUYECKOTO OMpOca CTYAEHTOB MPOBOIUTCSA IO KaXI0M Teme.
Pesynprarel mo 4-0aiabHOM MIKajde ONEHUBAHUS 3aHOCSTCS B KHUXKKY MpEnofaBareis U
YUUTBIBAIOTCSI B BHUJE WHTETPAJbHOW OLICHKA NIPU MPOBEACHUU MPOMEKYTOUYHON
aTTeCTaluu.

Texyuii KOHTPOJIb /AJIsl OLIEHWBAaHUSI OCBOCHHBIX YMEHHMH MPOBOAUTCA B (hopMme
3alUThl PAacYeTHO-TpapUUeCKuX pabOT U KOHTPOJBHBIX paboT (mociae U3yYeHHs
OTIPENIETICHHOIO pa3jiena yueOHOU JUCIUILIUHBI).

2.1.1. 3amura pacueTHo-rpaduvecKux pador

Bcero 3amnanuposano 10 pacueTHo-rpaduyeckux padbot. TUoBbIE TEMBI paCUE€THO-

rpaguueckux pador mnpuBeneHbl B PIIJI. BapuanTel pacueTHo-rpaduueckux padoT
pa3sMEIIEeHbl KaK SJICKTPOHHBIA pecypc NO JucHuIUiMHe «MaremaTtuka» Ha caute
http://pstu.ru/title1/sources/mat/.

3amura pacyeTHO-rpaduyeckoil padOThl MPOBOIUTCA HHAMBUAYATHHO KaXKIbIM
CTYICHTOM WJIM TPYIIION CTYIEHTOB. THIMOBBIC IIKaJla U KPUTEPUU OIICHKU PE3YJIbTaTOB
3allUThl  pacueTHO-rpaduyeckoil paboTel mpuBeaeHsl B oOmei yactu  DOC
o0pa3oBaTeIbHON MPOTPaMMBI.
2.1.2. Texkymass KOHTpPOJIbHAsI padoTa
CornacHo PIIJ] 3ammanupoBaHo 12 KOHTPOJBHBIX pabOT TOCIE€ OCBOCHHS
cTyaeHramu pasaenos 1,2,4,5,7,8,9,11,13 nucuuniavHsl.

Ne | Homep | Homepa
HaumenoBaHue MaTepuagoB KOHTPOJIS

/0 | MOAYJS | pa3zesioB

1. mod 1 1 KonTponbHas padota « MeTo bl pereHus: CUCTEM JTUHEHHBIX
anreOpanyecKuX ypaBHEHU

2. 2 KonTponbHast pabota « BekropHast anre6pa»

3. mod 2 4 Konrponsnas padorta «I[Ipenenbn

4, 4 Kontponbnas padota «IIponsBogHas»

S. mod 3 5 Konrponbnas padora «HeornpeneneHHblii HHTErpan»

6. mod 4 7 KonTponbhas pabota «Pemenne nuddepeHIanbHbIX ypaBHEHUI
MIEPBOTO MOPSIKA»

7. 7 KonTponbhas pabota «Pemenne nuddepeHnanbHbIX ypaBHEHUI
BBICHIMX MOPSJIKOBY

8. mod 5 8 KontponpHas padora «/IBOWHBIE HHTETPATBD)

9. mod 6 9 KonTponbHas padoTa «Psaeny

10. | mod. 7 11 KonrtponbHas padora « DyHKIIMN KOMITJIEKCHOTO IIEPEMEHHOT0»

11. | mod. 8 13 Kontponbras pabota « OCHOBHBIE TEOPEMBI TEOPHUU BEPOSTHOCTEI

12. 13 KontponbHas padora «CiyyaifHble BETHUYUHBI




2.2. Py0eskHbIil KOHTPOJIb
PyOexxHbIil KOHTPOJb JJIsi KOMIUIEKCHOTO OIEHHMBAaHUSI YCBOCHHBIX 3HAHUM,

OCBOCHHBIX YMEHUW U TMPUOOPETEHHBIX BIAJICHUNA TPOBOAUTCS B (QopMmMe pyOeKHOTrO
TECTUPOBaHUs (MOCJE€ M3YUYEHHUS] KaKIOro MOIyJss y4eOHOW AMCHUILIMHBI). PyOexHoe
TECTUPOBAHUE MPOBOAUTCS LEHTPAJIU30BAHHO JUISI BCEX TPYIIl, U3yYaOIIUX MPEAMET B
JAHHBIN MOMEHT. [10JIHBIN EpEeYeHb TECTOBBIX BOIIPOCOB MO KAXIOMY MOAYIIO 3arPyKEH
B cuctemy KoMmibtoTepHoro tectupoBanust CKT ITHUITY.

2.2.1. PyOexHoe TeCcTUPOBaHME

Cornacno PIIJ] 3amnaHupoBaHo 8 pyOeXHBIX TECTUPOBAHUN IMOCIE OCBOCHMUS
CTYAEHTaMH Ka)A0TO MOIYJISl JUCHUILIAHBI.

TunoBble mIKajga W KPUTEPUU OLEHKA mpuBeAeHbl B oOmeid yactu DOC
o0pa3oBaTebHON MPOTrPaMMBI.

2.3. IIpomexyTouHasi arrecTauus (MTOrOBbIi KOHTPOJIb)
Jlonyck K MpOMEKyTOYHOM aTTeCTalliy OCYIIECTBISETCS MO PE3yJIbTaTaM TEKYIIEro
U pyOeKHOTO KOHTPOJIS. YCIOBUSIMU JIOMYyCKa SIBJISIOTCS YCHEIIHAsl caya BCEX pacyeTHO
- TpaduuecKux padoT U MOJIOKUTENIbHASI MHTErpalibHAs OIICHKA 110 pe3yJIbTaTaM TeKYIIEro
U pyOEKHOTO KOHTPOJIS.
[IpomexyTouHast aTTecTanus no Aucuuiuinae, cormacHo PIIJI, mpoBoautcs B Buae
muddepeHIIMPOBaHHOTO 3a4eTa U YK3aMEeHa YCTHO 110 OMJIeTaMm.
a) IludpepeHunpoBaHHBIN 3a4eT.
JudbdepentiupoBaHHbIi 3a4€T MO TUCIUIUIMHE MPOBOIUTCA B ClIeAyromiei Gopme:

CTYICHT JIOJDKEH OTBETHTHh Ha OAWH Teoperndeckuii Bompoc (TB) W BBITIONHUTE OMTHO
npaktudeckoe 3ananue (113).
0) Ix3amMeH.

DK3aMeH NpOBOAUTCA B YCTHOM (opme mo Ouneram. buner comepkuT 1Ba
TEOPETUYECKUX BONPOCA U OJHO MPAKTUYECKOE 3aJaHNE

buner comepxur 2 Teopermyeckux Borpoca (TB) nns mpoBepku YCBOECHHBIX
3HaHUM u npakTtudyeckoe 3aganve (I13) s mpoBepKkM OCBOEHHBIX YMEHHU U
MpUOOPETEHHBIX BIAJICHUI BCEX 3asBICHHBIX NUCIMIUIMHAPHBIX KOMIIETCHIIUM.

buner dopmupyercs Takum o00pa3oM, 4YTOObI B HEro IMOMNalIM BOMPOCH H
MpaKkTUYECKHE 3aJaHusl, KOHTPOJMPYIOIIME YPOBEHb C(HOPMHPOBAHHOCTU  6CeX
3asBJICHHBIX AUCHMIUIMHAPHBIX KoMmmeTeHuui. dopma Ousiera mpejcTaBlieHa B 0OO0IIen
gactu @OC 006pa3oBaTeIbHON TPOTrPaMMBEL.

2.3.2. Illkajabl OULEHUBAHUS Pe3yJbTAaTOB O0y4YeHHs] Ha 3JK3aMeHe
aupdepeHuMpoOBaHHOM 3a4eTe

Onenka pe3yiapbTaToOB OO0y4YeHHs] MO JAWCHMIUIMHE B  ¢GopMe  ypOBHS
c(hOPMHUPOBAHHOCTU KOMIIOHEHTOB 3HAMb, yMemby, 8ladems 3asBICHHBIX KOMIIETEHUIUN
MPOBOJUTCA MO 4-X OaJUTbHOM WIKaje OLIEHUBAHUS MyTeM BbIOOPOYHOTO KOHTPOJS BO
BpeMs TudPepeHInpoBaHHOTO 3a4eTa U IK3aMeHa.

Turnossle 1Kana ¥ KPUTEPUH OLIEHKH PE3YIBTAaTOB O0YUYEHMS IIPU Ccllaue dK3aMeHa U
TP PEpEeHIPOBAHHOTO 3a4€Ta JJIsl KOMIIOHEHTOB 3HAMb, YMemby U 61a0enb NPUBEICHbBI
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B 0611eit vactu @OC oOpazoBaTeIbHOM MPOrPaAMMBI.

3. Kpurepum oueHuBaHusi ypoBHSI C(OPMHUPOBAHHOCTH KOMIIOHEHTOB H
KOMIIeTeHI M

3.1. Ouenka ypoBHsi c)OPMUPOBAHHOCTH KOMIIOHEHTOB KOMIIEeTEHIIUIH

[Ipu ouenke ypoBHsS c(HOPMUPOBAHHOCTH KOMIETEHIIMH B paMKaxX BBIOOPOYHOIO
KOHTPOJISI TIpH dK3aMeHe U AU(PPEpeHIUPOBAHHOM 3a4eTe CUUTACTCS, UTO HOJIYYUEeHHAs
OYeHKa 3a KOMNOHeHm Nposepsemoli 6 Ouleme Komnemenyuu o00600waemcs Ha
COOMBemcmeyIowuti. KOMNOHEeHm 6cex KoMnemenyull, popmupyemvlx 8 pamKax OaHHOLl
VueOHOU OUCYUNTUHDI.

TumoBble KpUTepUHM W IIKadbl OLEHUBAHUS YPOBHSA C(HOPMHUPOBAHHOCTHU
KOMIIOHEHTOB KOMIIETEHIIMI mpuBeneHsl B obmeit yactu POC obOpazoBarenbHOU
IPOrPAMMBI.

3.2. Onenka ypoBHsl c()OPMUPOBAHHOCTH KOMIIETEHIIUH

OO611as1 o1ieHKa ypoBHS C(POPMUPOBAHHOCTH BCEX KOMIIETEHIUHM TPOBOAUTCS IIyTEM
arperupoBaHMsl OLIEHOK, IIOJYUYEHHBIX CTYJEHTOM 3a KaX/1blii KOMIOHEHT (hOPMHUPYEMBIX
KOMIIETEHIIMM, C y4YeTOM pEe3yJbTaTOB TEKYIIEro M pPYyOEKHOrO KOHTPOJS B BHIE
MHTETPAJIbHON OLIEHKH 10 4-X OayIbHOM 1IKaje. Bee pe3ynbraTel KOHTPOJIS 3aHOCATCS B
OLICHOYHBIM JINCT W 3alOJIHAIOTCS NPENOoJaBaTeleM II0 MTOraM IPOMEKYTOYHOMN
aTTeCTal1H.

dopma OIEHOYHOTO JIUCTa U TPEOOBAHUS K €ro 3al0JHEHUIO MPUBEICHBI B 00IIIEH
gactu @OC 00pa3oBareabHON NPOrpaMMBI.

IIpu QopmMupoBaHHM HUTOrOBOM OLEHKH IPOMEXKYTOUHOW AaTTECTALlMM B BHUJC
K3aMeHa U JUPPEpPEHIIMPOBAHHOIO 3a4eTa MCHOJIb3YIOTCA THUIIOBBIE KPUTEPHH,
npuBesieHHbIe B 0011ei yactu @OC 06pa3zoBaTeIbHON TPOTrPaMMBL.



3AJIAHUSA 110 OBPA3OBATEJBHOM IPOTPAMME

. Kommete
[IpaBunbHBIN OTBET Coneprkanue Bompoca
H-II1A
napaboInYEeCcKOro
p VYpaBuenue 8y’ —5x+6y+7 =0 OmpeaesseT KPUBYIO ... OIIK-1
THIA
IIpounsBenenue marpui 4B onpenenaeHo, eCiu Ynuclo ...
CTOJIOIIOB, CTPOK P l Tpuh pell ’ OIIK-1
MaTpulbl A paBHO YUCIY ... MATPULBI B
OTHOI Ecnu n1Ba BekTOpa nexar Ha ... NpsIMOU WJIA
’ IapajuliesIbHbl HEKOTOPOU MPSMOU, TO TAKHE BEKTOPHI OIIK-1
KOJUUIMHEAPHBIMU
HA3bIBAIOTCH ... .
¢ pasgensromumucs | C MOMOIIBIO MOACTAHOBKH U = y OAHOPOJHOE ypaBHEeHHMe | .. .
X -
IIEPEMEHHBIMU
IIPUBOJIUTCS K YPABHEHUIO ... ... ...
[TpousBoanas pyHkuum y = f(x) B TOUKE Xg paBHA ... yria
TaHT€HC o
Y HaKJIOHA ..., IPOBEJIEHHO K rpaduky pyHknuu y = f(x) B | OIIK-1
KacaTeJIbHOU
Touke (xg, f(xp)).
Tpu BEeKTOpa JMHENHO ..., €CIH ... IPOU3BEACHUE ITUX
3ABUCHMBL P BEKTOP elHo ..., ec pOU3BEICHUE D
BEKTOPOB PaBHO HYJIIO OIIK-1
CMEIIaHHOE
IIpesen OTHOUICHHUS ...IPUPAIICHUS Ayz 1O Y (yHKIUH
YacTHOTO
>y z=f(x,y) Kk nOpupameHuro Ay, npu crpemiieHun | OIIK-1
MIPOW3BOTHOU ¥
MOCJIETHETO K HYJI0, HA3bIBAETCSI YACTHOM ... TIO Y .
VYpaBHeHnue Y=KX ompenensieT MPSIMYyI0, TPOXOISIIYIO
Hayajo KOOpaAuHaAT P y et PAMYIO, - TIPOXOMATILY OIlK-1
qgepes ... ...
. X—X - z-12 OIIK-1
Ecnu nos mpsimoit o Y=Y _ ° W IJIOCKOCTH
npsimMas m n P
MPUHAJJICKUT AX+By+Cz + D =0 BbINOJIHECHBI yCI0BUS Am+Bn+Cp=0 u
MJIOCKOCTHU Ax, +By,+Cz,+D=0, 1O ...
[TocrenoBaTeIbHOCTD, B KOTOPOU KaxK bl mocaeayronmii | OIK-1
MOHOTOHHO
. 4jieH OOJIbIIIe MPEebIAYIIEro, Ha3bIBACTCH ... ...
BO3pACTAIOLIEN
OIIK-1
mbdepenmupyema | Ecmu dyrkmms ... y = f(x) B Touke x =X, TO OHa ... B
HEINPEpbIBHA 3TOU TOYKE
KpUBONMHENHHBIA MHTErpal IIEPBOrO  poja I f(x,y)dl | OTK-1
L
JJTMHE TyTH

Ha3bIBAIOT UHTCTPAJIOM IIO ... ...




Ecnn obnacte uHTErpupoBaHus V TpelcTaBisieT coOoil
miap WM IIApOBO€ KOJIbLIO, TOTJA MpPH BBIYUCICHUU

OIIK-1

chepraecKkum TPOWHOTO HHTErpajia m f(x,y,z)dxdydz 1menecoobpazHO
KOOpAMHATaM v
MEPEUTH K ...
y V OIK-1
HEBBIPOXkKACHHON | OOpaTHast MaTpUIla CYyIIECTBYET JJIsl JIFOOOH ... ...
MaTPHIBI
MuHOD 3JIeMEHTa MaTPHUIIbI Y€TBEPTOT'O MOPSIIKA ECTh OIK-1
TPETHETO MOPSIKA | OTPEACTUTEb. . .
. OIIK-1
Jlns HaXoxKAeHus oOLIero pemenus ypasHeHus y” = f(x),
TPH pasa
PP TpeOyeTcsl IPOMHTEIPUPOBATH €0 MOCICIOBATEIBHO ... ...
3amgauga HAXOXKICHUS peIIeHHS cucrtemsl | OIIK-1
dy; _ F 1o
. — = (X Y Yo Yy )i =10, yIOBJIETBOPSIOIIETO
3aaueii Koru dx
HAyaJbHBIM YCIIOBHAM Y, (X, ) = Y;y, HA3BIBACTCA ... ... .
Ecmu ¢ynkmms z=f(x,y) gocrturaer B Touke M;(X,,Y,) | OTK-1
OHHU O0pAIafOTCs B | 9KCTPEMyMa U YaCTHBIC MTPOU3BOJIHBIC IIEPBOTO MOPSIKA B
HOJTb TOUKE (X, Y,) CYLIIECTBYIOT, TO ... ... ... ...
COBOKYIIHOCTh TOYEK ILIOCKOCTH(X,y), TIpH KoTopbix | OTIK-1
00J1aCThIO
onpeziensercs Qynxuus z=f(x,y), HasbBaeTCs
OIpeIeIICHUS
bynkuun f
Ecnmu @ynkuus F(x) sBiasercs nepoodpasHoi ams OINK-1
ynkimu f(x), To COBOKyImHOCTb QyHKIMI F(X)+C, Iae
HEOIPeICIEHHBIM
HHTETPATIOM C - MPOM3BOJIbHAS KOHCTAHTA, HA3bIBACTCA ... ... oT
ynxnun f(x)
_ 2 2 3
O6nacTeio onpeenenus GQyHKuun Z = X- \/(X +y —9)
3 OIIK-1
SIBIISICTCS KPYT pajanyca
Ecnu  nuueiiHOoe omHOpoaHOe muddepeHInaibHoe
2 ypaBHeHHEe wumeer Bua 5y’ -10y'—y =0, To cymMma OIIK-1
KOpHEH ero XapakTepUCTHYECKOr0 ypaBHEHHS PaBHa . ..
h 3
65 3HaueHHE HHTErpala _[ 4(X + 2) dx paBHO... OIK-1

0




OyHKIUA Yy = ax? ssisercs penieHuemM

-7 nuddepeHnnaIbHoro ypaBuenus Y’ _3Y 7y npu  a OINK-1
X
pPaBHOM ...
4
WuTterpan J —de OPUBOANTCS K HHTErpaly oOT
1+24/x
4 OIIK-1
panroHaIbHONH (DYHKIMH ITOJACTAaHOBKOH Z :5/; , ecimi K
paBHoO. ..
dx 1, |5x-2
10 PaBencrtBo J. ————=—0 + C BBINIOJHEHO,
25x°- -4 2a |5x+2 OITK-1
€CIIM @ PaBHO...
Ecmu Z =3X°y+In X, to 3Havenue oz B Touke M (1; 3)
19 ’ OX OIIK-1
paBHO....
0 CramsipHOe  TPOM3BEICHHE BEKTOPOB d={1;3;-1} —
b= {3;-2;-3} paBHO
2X+2y+z7=-1,
0 CymMa pelieHui X, Y, Z CUCTEMBI < 2Xx+Yy+6z=5 paBHaA OIIK-1
3X+3y+z2=-2
Paccrossnue ot  Toukm M (-12;4) 10 IJIOCKOCTH
2 OIIK-1
2X+Yy+2z—-2=0 paBHO
5 -3)(-2 1
-39 Onpenenureab MaTuibl A, Tae A= L o ||_g 4| PpaseH OITK-1
4.2 T
E =Ctg X a "I = | paBHO...
0 cm Y g X", to 3HaueHue Y 5 paBHO —
13 2
Teno aBwxetcs mo 3akony s =—1¢" +2t~ —10, Ero
24 3 OTIK-1
yckopenue B MoMeHT Bpemenu t =10 pasHo ...
Monaynab TrpagueHTa IUIOCKOTO CKAISIPHOIO OIS @ =
152 x%y3 + x — 2y B Touke (2;3) ¢ TouHOCTBIO 70 AecaThix | OIK-1

paBeH




0,05

[Ipu HaGope TenmepoHHOro HOMepa aOOHEHT 3a0bLI JIBE
nocneanne MUQpel 1 Habpasi uX HayJaady, MOMHS TOJBKO,
9TO 3TH HMUQPPHI HEUETHBIC U pa3Hbie. BeposTHOCTH TOTO,
9TO HOMEp HaOpaH MpaBUJIHHO paBHA

OIIK-1

Anrebpanueckoe JonogHeHue A1z 3JIEMEHTA d13 MaTPHILIbI
1 3 2

-7 4 -3 | paBHO
-6 4 -2

OIIK-1

12

Ecnu BekTop a = /16, A>0, b= 1,2 3 ‘a‘ Z\F , TO

CyMMa KOOpJMHAT BeKTopa d paBHa

OIIK-1

Kpuas X* + 4y’ =C sBnsercs ypaBHEHHEM dIUINIICA C
nojiyocsmu 2 u 1, eciu C paBHO

OIIK-1

Ecin Xx=a Touka pa3pbiBa QyHKIUU
X+2, X<-2

2
y=44-X ,—2<X32,T0 3HA4YCHHUE a PaBHO...
4—X, Xx>2

OIIK-1

6,5

ITmockoctn AX+Yy—-4z2—-3=0wu 2Xx-y+3z-3=0
NEPICHIUKYISPHBI TP A paBHOM...

OIIK-1

(9;9)
(7, 6)
(7;7)
(6;9)

JlaHBI KOOPAMHATHI TPEX BEPIIMH MapajuiesiorpaMma
ABCD: A(0;1), B(1;0), C(7;8). Bepmmua D umeer
KOOPIUHATHI

OIIK-1

P oo 8 O

on* +5n3 +7
3HaueHue npeaena lim 9 PaBHO ...
n—>w 5n° +5n° +1

OIlK-1

J3+x2 -2

3nauenue npexaena lim ———= pasHo ...
x>-1 3410+ X

OIIK-1




t -
ST Okt
5 8 o 11 ¢t | OpHUIHHAI, COOTBETCTBYIOLINI H300PaKCHHIO
EARTE A p°+1 UMEET BUJ
1 Lo (2p-1)(p?-3p)’
—ez—— - Cos 2t
17
Zsin 2 t
17
JorapugMuuecKon OIlK-1
byHKIIHR
CTENEHHOM
byHkunmn
WNHuterpupoBanue mpocrtediei  apoou - k>1
[I0Ka3aTEJIbHOU -
bynKIMN NPUBOJUT K ...
oOpatHoOM
TPUTOHOMETPHUUECKO
51 byHKIIMH ~ —
apKTaHTE€HC
0 y s OIK-1
1 OpauHata KpUTUYECKOM TOYKH PYHKIUU Z = X"+ Y~ — Xy
1 paBHa ...
-2
pacxoaguTcs OIIK-1
paBeH T
4 o0
dx
T HNuTerpan I 2
paBCH E +4
paBeH T
4
OIlK-1

paAx CXOOUTCA

PSl pacxXoauTcs

PAIl MOXKET, KaK
CXOJUTHCS, TaK U
pacxoauThCs

BOIPOC O
CXOIUMOCTH
OCTaeTCs
OTKPBITBHIM.

Ecmu IIpH UCCIICOAOBAHNHU HA CXOIUMOCTD
3HAKOITIOJIOKUTCIBHOI'O YMCJIOBOTO psAa IO IIPU3HAKY

u,,
JlanambOepa yctaHoBieHo, yto lim—= =2 To..

nN—o0 u

10




10

. =10
JlecsTeiil wieH psaaa E ~~ DaBeH ...
= n
n=1

OIlK-1

15
18
10

WuTerpan I I y’dxdy, rme o6macte D orpanuueHa
D

muausmu Y =3, Y=0, X=1, X=3, paBeH...

OIIK-1

11




