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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

OcBoeHHE CTYJJCHTaMU OCHOBHBIX METO/IOB MAaTEMaTHYECKOI'0 anmnapaTa,Heo0X0JUMMOro i U3y4eHus
00LIETEOPETUUECKHUX U CIIEHUAIBHBIX JUCHUIUINH;Pa3BUTHE JIOTUYECKOTO U aJITOPUTMUYECKOTO
MBIIIJICHHST; TIOBBIIICHUE 00IIEH MaTeMaTHYECKON KyJIbTYpbL;(popMUpOBaHNE HABBIKOB (hOpMaTU3aIuu
MOJIeJIed peaIbHBIX MPOLIECCOB;aHAIN3 CUCTEM,IIPOLIECCOB U SIBICHUIN IPU IOUCKE ONTUMAJIbHBIX
pereHuit 1 BEIOOPE HAMITYYIINX CIIOCOO0B peatn3aliy dTHX PEeIICHHIA;BRIPa00TKa YMEHHHA 1
WCCIIEIOBATEIBCKUX HABBIKOB aHAJIM3a IPUKJIAIHBIX 3a/1a4.

dopmupoBaHHe 3HaHUH B 00J1aCTH

- aHAIUTUYECKOU T€OMETPUU U JIMHEHHOH anre0psl;

- muddepeHnnanbHO reOMeTpUH KPUBBIX U TOBEPXHOCTEH;

- TEOpUH MOCIE0BATEIBHOCTEHN U PSIIOB;

- ¢ depeHInanbHOT0 U HHTETPaJIbHOTO UCYUCIICHHUS;

- TAPMOHHMYECKOT0 aHAJIN3a;

- muddepeHnanbHbIX ypaBHEHUH;

- TeopuH PYHKINUN KOMIUIEKCHOTO ITEPEMEHHOT0;

- OIIEPALMOHHOIO0 UCUYHCIICHHUS;

- TEOPUH BEPOSTHOCTEN,MATEMATHUECKON CTATUCTUKU U CIIyHYailHBIX IPOLECCOB,CTATHCTUYECKOTO
OLICHWBAHUS U MPOBEPKU T'MIIOTE3, CTATUCTHYECKUX METOJI0B 00pabOTKH IKCIEPUMEHTAIBHBIX TaHHBIX.
®opMHUPOBAHUE YMEHUI:

- HCIIOJIb30BaTh MATEMAaTHUECKUI A3bIK 1 MATEMATHUECKYI0 CUMBOJIMKY IPH PEIIEHUU MPAKTUYECKUX
3a1ay;

- ACTIOJTb30BaTh MAaTEMaTHIECKUE METO B M MOJICIH TIPH PEIICHUN PO ECCHOHANBHBIX 3a/1a4;

- MPOBOAMTD aHAN3 (DYHKIINH;

- pemaTh ypaBHEHUS U CHCTEMBI TU(GepeHIInaNbHBIX YpaBHEHUH IPUMEHUTEIBHO K peaTbHBIM
[IPOLIECCAM;

- HCTIOJIb30BaTh AHAJUTUYECKUE U YUCICHHBIE METObI PEIICHUs aNreOpandyeckux 1 OObIKHOBEHHbIX
nuddepeHnranbHbIX YPaBHCHHI;

- IPUMEHATH BEPOATHOCTHO-CTATUCTUYECKHUH MOAXO0/I IIPU PELIEHUH TEXHUYECKUX 3aj1ay;

- HCII0JIb30BaTh MATEMATHYECKHUE METOBI U MOJEIN B TEXHUUECKUX NPHIIOKEHUSAX;

- 00pabaTeIBaTh SMIUPUICCKUE U IKCIICPUMEHTAILHBIC TaHHBIE.

DopMUPOBAHNUE HABBIKOB!

- HCTIOJIb30BAaHUS MATEMAaTHUECKOTO armapara, He00X0AUMOTO JUIsl MU3YyYSHHSI IPYTUX (yHIaMEHTaTbHbBIX
TUCIUILUINH, CTICIIKYPCOB, a TaKXe /Ui paboThl C COBPEMEHHOM HAyYHO-TEXHUYECKON JINTEPATyPOii;

- IPUMEHEHUSI METOZ0B MAaTEMaTUYECKOT0 aHAJIM3a MIPH PEIIEHUH NMPOPEeCCHOHABHBIX 33/1a4;

- HCIIOJIb30BAaHUS METO/I0B aHAJIMTUUECKON reOMETpHUH IIPH PEILIEHUH NMPOo(eCcCHOHATBHBIX 3a/1aY;

- pEILIEHUs YUCIEHHBIMH METOIaMH cucTeM I hepeHIMaIbHbIX U aNredpandyeckux ypaBHEHUH;

- IPUMEHEHUS METOI0B TEOPUH BEPOSITHOCTEH M MATEMAaTUYECKON CTaTUCTHKH;

- HCTIOJIb30BaHUS MaTEMaTHYECKUX,CTATUCTUYECKUX M KOJIMYECTBEHHBIX METO/IOB PEIICHUS TUITOBBIX
MpohecCHOHANTBHBIX 33/1a4;

- HCTIOJIb30BaHUs ONIEPALIMOHHOTO METO/Ia IIPU PELICHUH IPUKIAIHBIX 33724,

- OpraHu3aly BHIYUCIUTEIBHBIX SKCIIEPUMEHTOB B 00JIaCTH MPO(HEeCCHOHATBHOMN IEATEIbHOCTH;

- IOCTPOCHUSI MATEMAaTUYECKON MOJIEJI TUIOBBIX MPO(ECCHOHANBHBIX 3aJ1ad U coAepKaTeIbHON
WHTEPIPETALUH TOJTYYEHHBIX PE3yIbTaTOB.




1.2. U3yuaemble 00bEKTHI U CIIUNIUHBI

*MaremaTnueckne 00bEKThI(MaTPHUIIBL, BEKTOPA,T€OMETPUIECKIE00Pasbl, PyHKIIUMNOTHONH
HECKOJIbKHX I1€PEMEHHBIX, M0CIIe0BaTEIbHOCTH, psAbl, AUddepeHnanbHble ypaBHEHNS);
*Onepanun Hal00bEKTAMUNXAPAKTEPUCTUKMOOBEKTOB(IIPE/IEN, HEPEPBIBHOCTD,ONIEPALIIH
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

WNnpukarop nocTmxeHus
KOMIIETEHLIUH, C KOTOPBIM Cpencrtia
COOTHECEHBI IJIaHUPyEMbIE OIICHKHU

pe3yabTaThl 00yUeHUs

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

Munexc

Komrmerennus
WHIUKATOpa




Kommerenmnus

Munexc
WHIUKATOpa

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

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

OI1K-2

WJI-10omk-2

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
HOMOILBIO TPOU3BOJHON
METO]Ibl UHTETPUPOBAHMS
(GyHKIUHU OHOM
MIEPEMEHHOMN

NpaBUJIa U METOIBI

g hepeHIupoBaHus
(YHKIMI HECKOJIBKHUX
HNEPEMEHHBIX

OCHOBHBIE THIIbI
OOBIKHOBEHHBIX
mddepeHnnanbHbIX
ypaBHEHUI

METO/IbI UCCIIEJOBAHUS
PSIZIOB HA CXOJIUMOCTD U
paznoxeHust pyHKUUN B
panbl Telnopa u Makinopena
MOHSATHE IBOWHBIX, TPOWHBIX
1 KPUBOJIMHEWHBIX
HHTErpajioB

OCHOBHBIC TIOHATHUS TEOPHH
MOJISt

METO/IbI

g depeHInpoBaHus U
UHTETPUPOBAHUS (PYHKIUIHA
KOMIUIEKCHOTO [IEPEMEHHOTO
METO/Ibl OIIEPALIOHHOTO
MCUUCIICHUS

OCHOBHBIC TIOHATHUS U
TEOpEMbI TEOPUHU
BEPOSATHOCTEN U
MaTeMaTUYEeCKOM
CTaTUCTUKU

3HaeT Croco0bI
MaTeMaTHUECKON ITOCTAaHOBKH
3a/a4 B 00J1aCTH yIpaBiICHUS
B TCXHUYCCKUX CUCTEMaAX.

DK3aMeH

OI1K-2

WJI-20mk-2

'Y MeeT:BEIIOJIHATE JeHCTBUSA
HaJl MaTPULIAMU U
BEKTOpPAMHU, UCCIIEIOBATh

YMeeT NMpUMEHSTh 3HaHUS 10
3HaHUHU TI0 TPOPUITHHBIM
pazzenaM MaTeMaTHYeCKIX

Tect




Kommerenmnus

Munexc
WHIUKATOpa

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

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

CHCTEMBI IMHEUHBIX
anreOpanvecKux ypaBHEHHUI,
pemiath 3a1a4n
AHAJIUTUYECKON T€OMETPHH;
nudhepeHIupoBaTh
(yHKIMIO, HAXOUTh
HauOoJIblIIee U HAUMEHbIIEE
3HaYeHHE (QYyHKITUH,
WCCIIeI0BaTh (DYHKITUIO
OJIHOM JACUCTBUTEIBHON
NEpEeMEHHOW;

HaXOAHUTb ONPEACTICHHbIE U
HeoIpe1eICHHbIE
UHTETPAJIbL;

HaXOAUTh NIPOU3BO/HEIE,
PKCTPEMYMBbI (DYHKITHI
HECKOJIbKHX TIEpEMEHHBIX;
HCCIIEZIOBAThH YHCIIOBBIC U
(yHKIIMOHAIBHBIE PSABI HA
CXOJMMOCTb;

HaXOHUTb JIBOMHBIE,
TPONHBIE U KPUBOJIUHEHBIE
UHTETPAJIbL;

BBIUUCIISITH OCHOBHBIE
XapaKTePUCTUKH CKaJISIPHBIX
Y BEKTOPHBIX ITOJIEH;
peaTh 3aJauy U3 pasjena
TeOpUHU PYHKLIUN
KOMILIEKCHOTO
HEPEMEHHOT0;

BBIUUCIISITh BEPOSATHOCTH
COOBITHIA, HAXOAUTH 3aKOHBI
pacIpeencHus;

NPUMEHSTH TpeoOpa3oBaHue
Jlanunaca n1s perueHust

g depeHInaNIbHbIX 1
WHTETpo-
nuddepeHmaTbHBIX
YpaBHEHHUII.

1 CCTCCTBCHHOHAYYHbBIX
JUCHUIIIUH IIPXU ITIOCTAHOBKE
3a/a4 B 00J1aCTH yIpaBiICHUS
B TCXHUYCCKUX CUCTEMaAX.

OI1K-2

WJ1-3omk-2

Biageer HaBbIKamMu
pelieHus anredpanyeckux
ypaBHEHUI, HaBbIKaMH
peleHus 3a1a4 1mo
AHAJTMTUYECKOIN TeOMETPHH;
HaBBIKAMH HCCIICIOBAHUS
(YHKINHU ¢ TOMOIIBIO

Biianeer HaBbIKaMu
rPaMOTHOTO U
apryMEHTUPOBAHHOTO
(hopmupoBaHUs COOCTBEHHBIX
CYXJICHH U OIICHKH Ha
OCHOBE 3HaHUH 110
poIIBEHBIM pa3aeaam
MaTEeMaTHYECKUX U

PacueTHo-
rpaduyeckas
paboTa




Kommerenmnus

Munexc
WHIUKATOpa

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

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

[IPOU3BOAHON IIEPBOTO U
BTOPOTO MOPSIIKA;
HaBbIKaMHU pELICHUS 3a7a4
13 pa3iesioB
mudhepeHInanbHOTo U
MHTETPAJILHOTO UCYHUCIICHMS,;
HaBbIKaMH [TOCTPOEHUS
MaTeMaTHYECKON MOJEIN
THUTIOBBIX
npodeccroHaIbHBIX 3aJ1aY;
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
MCUYHCIICHHS,

OCHOBHBIMU METOJaMH
pelieHus 3a71a4 TEOpUU
BEPOSATHOCTEN U CITyHYaTHBIX
COOBITHIA.

€CTCCTBCHHOHAYYHBIX
JHUCILIMITIINH




3. O0bem u BUABI Y4eOHOI1 padoThI

Bun yuebHoit paboTsl

Bcero
4acoB

Pacnpenenenue
10 CEMECTpaM B Hacax

Howmep cemectpa

2

3 4

1. IlpoBenenne y4eOHbBIX 3aHATHH (BKIIIOUAs IPOBEIE-
HUE TEKYIIETO KOHTPOJIS yCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:

314

80

90

72 72

- nexnmu (JI)

112

32

32

24 24

- naboparopusie padoTsl (JIP)

- MPAKTUYECKHE 3aHATUS, CCMUHAPHI U (WJIH) APyTUE
BUJIBI 3aHATHH cemuHapckoro Tuna (113)

186

44

54

44 44

- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP)

16

- KOHTpOJIbHAsI paboTa

1.2. CamocTtosrensHas pabota ctyaentoB (CPC)

370

100

90

108 72

2. IIpomexxyTouHas aTTecTanus

DK3amMeH

72

36

36

JlnpbepeHmpoBaHHbIN 3a4eT

18

3aueTt

Kypcosoii npoext (KII)

Kypcosas pa6ora (KP)

OO11as TPyA0EMKOCTb JTUCITUTIIIHBI

756

216

180

216 144

4. Conepxxanue IMCUUNIMHBI

Hanmenosanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O0beM ayTUTOPHBIX
3aHTHUI 10 BUIAM B 4acax

O0BeM
BHEAYyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

J

| gp | I3

CpC

1-i1 cemectp

Jlunelinas anre6pa

16

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

BekropHas anrebpa

18

Tema 3. BexTopHble BenmnunHbl. JInHEHHBIE Oniepanyu
HaJl BEKTOpaMH.
Tema 4. Henuneitnbie onepanyu HaJl BEKTOpamHu.

AHanuTH4ECKasi TEOMETPHUs

10

30

Tema 5. YpaBHEeHUE IMHUU HA TIIIOCKOCTH.
Tema 6. YpaBHEHUs IUIOCKOCTH, IPSIMOM B
[IPOCTPAHCTBE.

Tema 7. Kpuble Broporo nopsuaka.




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

BBeeHHE B MATEMAaTHUSCKUI aHATU3.
Jluddepennmanbaoe ncuncieHne GyHKuui oJHON
[epeMeHHOM

14

0

22

36

Tema 8. [Ipeaen uucmoBoi MOCIEA0BATEIHFHOCTH.

Tema 9. [Ipenen u HenpepbIBHOCTb (PYHKLIMH OHON
[IEPEMEHHOM.

Tema 10. IIpousBonHas GyHKIMA OJHON TEPEMEHHOM.
Tema 11. Iuddepenmman. OcHOBHBIC TEOPEMBI

G depeHINaTBHOTO HCUYUCIICHUS.

Tema 12. MccnenoBanne QpyHKIMIA 0THON IIEpeMEHHOM.

HUTOI'O no 1-my cemectpy

32

44

100

2-1i cemecTp

WuTerpanpHoe ucuuciaeHue QyHKIUN oaHOM
rnepeMeHHol. KomIiekcHbie uncna u JeHCTBUS HaJ
HUMH

12

22

40

Tema 13. HeonpeseneHHupiit HHTETpaI.

Tema 14. Kimaccel uHTErpupyemMbIX (QyHKINH.

Tema 15. OnpeneneHHslil HHTErpa.

Tema 16. ['eomerprueckre u pu3nvecKne NpHIOKEHUS
OIIpeJIeIEHHOT0 MHTETpaa.

Teopust pyHKUINN HECKOIBKUX NMEPEMEHHBIX

10

22

Tema 17. OyHKIUHM HECKOIBKHUX NMEPEMEHHBIX. YacTHBIE
MPOM3BOHBIE (DYHKIIMH HECKOJIBKUX MTEPEMEHHBIX.
Tema 18. DxcTpeMyMbl (DyHKINH HECKOIBKUX
MEPEMEHHBIX.

Jluddepennmanpable ypaBHEHHS

12

22

28

Tema 19. JIuddepeHnmanbable ypaBHEHUS MTEPBOTO
nopsiaka, muddepeHnranbHble YpaBHEHUS,
TOTTyCKAIOIIHE MOHMKEHUS TMOPSIKA.

Tema 20. JIuneitapie quddepeHITMaIbHbIE YPABHEHHUS
BBICIIMX MTOPSIKOB.

Tema 21. Cuctemsl quddepeHITnaTbHBIX YPaBHEHH.
Baprnannonnoe

HNTOI'O no 2-my cemecTpy

32

54

90

3-ii cemecTp

WuTterpanbHoe UcuucieHne GyHKIUI HECKOIBKUX
MePEMEHHBIX

12

22

46

Tema 22. JIBOWHON UHTETpAl.
Tema 23. TpoiiHoit uHTETpAIL.
Tema 24. KpuBoiMHEWHbIE HHTETPAIBI.

Teopus mons

30

Tema 25. CkanspHoe moJe.
Tema 26. BekTopHoe moe.

Psanr

16

32

Tema 27. UucnoBble psijibl. 3HAKOTIEPEMEHHBIE PSIBI.




HamMeHnoBanme pa3aciioB JTUCHUIIIIMHBI C KPATKUM

O0BeM
O0BeM ayTUTOPHBIX BHEAyIUTOPHBIX
3aHATUH 10 BUOAM B 4acax |3aHITUU 110 BUIAM

COACPKaHNEM B yacax

JI JIP I13 CPC

Tema 28. Crenennsle psaasl. OyHKIMOHAIBHBIE PS/IBL.
Tema 29. Paznoxenne GyHKIIUH B TPUTOHOMETPUYECKUI
psin Oypoe.

HUTOI'O no 3-my cemecTpy 24 0 44 108

4-11 ceMecTp

Teopust GyHKIMI KOMIIEKCHOTO IEPEMEHHOTO 10 0 16 26

Tema 30. KomiiekcHbIe unca.

Tema 31. @yHKIIMN KOMIUIEKCHOTO EPEMEHHOTO.
Tema 32. UnterpupoBanue GyHKIIMH KOMIUIEKCHOTO
[MePEMEHHOTO.

Tema 33. Psaabl B KOMIUIEKCHOM IIIOCKOCTH.

Tema 34. BrrueTsl.

OrnepanmoOHHOE UCUHCIICHUE 2 0 6 10

Tema 35. IIpeoOpazoanue Jlamnaca.

Teopus BEpOsITHOCTEN U MaTEMaTUYECKasi CTATUCTHKA 12 0 22 36

Tema 36. IIpeameT Teopun BEPOSITHOCTEI.

Tema 37. MeTobl BBIYMCIIEHHS BEPOSTHOCTEM.

Tema 38. [loBTOpeHUE UCTIHITAHUH.

Tema 39. CnyuaiiHble BEIMYUHBI.

Tema 40. 3agaun MaTEMaTUYECKONW CTATUCTUKH.
CraTucTHYeCKUE OIEHKHU TTApaMETPOB pacpe/IeIICHUsI.
O0paboTKa SKCIIEPUMEHTAIBHBIX JTAHHBIX. DJIEMEHTHI
TEOPUU HAJICHKHOCTH.

NTOI'O no 4-my cemecTpy 24 0 44 72

NTOI'O o nucruiuinee 112 0 186 370

TemaTrka MPUMEPHBIX MPAKTUYECKUX 3AHATHN

Ne
_ HanMeHoBaHUEe TeMbI NIPAKTUYECKOT0 (CEMUHAPCKOI0) 3aHATHS
1 (Beruucnenue onpenenureneid. CinoxeHne, yMHOKEHUE MATPHL, YMHOXKEHHUE MaTPUIIbI HA YUCIIO.
Haxosxnenue panra Matpuiibl. HaxoxxaeHne o6paTHOM MaTpHIIbI.
2 |Pemienus cucTeM NHMHEWHBIX anrebpandeckux ypaBHeHui (metomom Kpamepa, ["aycca, oOpaTHOi
MaTPHIBI).
3 |BhimosiHeHUe TUHEHHBIX OmMepaluii Haj BekTopamu. PaznoxkeHue BekTopa mno 0asucy.
4  [BpluucieHUE CKAIIPHOrO, BEKTOPHOIO U CMEIIAHHOTO ITPOU3BEIEHUS BEKTOPOB.
5 |HaxoxneHue yria Mexxay AByMs IPsIMbIMH Ha IJI0CKOCTH. [TpoBepka ycinoBUs napauieabHOCTH U
[EPIEHANKYJIIPHOCTH MPSMBIX. BBIUMCIIEHHE PACCTOAHMS OT TOYKH 0 MPSMOM.
6  (Brluucienue yria MexIy IUIOCKOCTSIMHU. Perienune 3a1a4y Ha B3aMMHOE paciojIoKEeHUE MPSIMON U
[JIOCKOCTH B IIPOCTPAHCTBE, B3aUMHOE PACIOJIOKEHHE MPSAMBIX B IPOCTPAHCTBE.
7  |IlpuBeneHue KpUBBIX BTOPOTO MOPAJIKA K KAHOHUUYECKOMY BUIY.
8  |Bblumcnenue nmpenaena 4ucIoBOH NOCIe10BaTeNbHOCTU. [[puMeHeHe OCHOBHBIX TEOPEM O

nperenax.
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ILIL.

9  Brruucnenue npeaena GyHKuui oqHON nepeMeHHON. PackpbiTe mpocTermux
HeomnpeaenéHHocTe. CBelleHne MpeiesioB K 3aMeyaTeNbHbIM U BeluncieHue ux. [Iposepka
(YHKIMY Ha HETIPEPBHIBHOCTH, HAXOXKACHUE TOYEK pa3pbiBa (QyHKIHH.

10  |Berunciienre mpou3BOJAHOMN CIOXHOW (PYHKITMH, HEIBHOM U MapaMeTpUuecKor (QyHKIIUU.
Jlorapudmuueckoe nuddepenuuponanue.

11 |Haxoxnenue nuddepenmuana GyHkunu. Beraucienue npeaenos ¢ MOMOIIBIO paBuiia
Jlonurans.

12 |MccnenoBanue pyHKIMI 1 MOCTpoeHUE ee rpaduka.

13 |HaxoxaeHue HeolpeIeleHHbIX HHTETPaIoB, UCTIOIb3Ysl TAOIUIBI HHTETPAIOB U OCHOBHBIE
METO/Ibl UHTETPUPOBAHMSL: 3aMEHa IEPEMEHHON, HHTErPUPOBaHUE MO YacTsAM. MHTerpupoBanue
npo0eii, cofep Kalmux KBaIpaTHBIN TPEXUIICH B 3HAMEHATEIIE.

14 |UHTerpupoBaHue IpoOHO-pAMOHANBHBIX (DYHKIMNA, TPHTOHOMETPUYECKUX, HEKOTOPBIX
NPPALMOHAIBHBIX BBIPAKEHHM.

15 |HaxoxpaeHue orpene’eHHbIX HHTETPAJIOB U HECOOCTBEHHBIX HHTETPAJIOB.

16 |[IpumeHEHHE OTIPEeNeICHHOTO HHTETpaia U BEIYMCIICHUS TUIOIIA e, 00hEMOB Tel, JJINH IyT
KpUBOM, TUIOIIA/IeH TIOBEPXHOCTH TeJl BPAIICHHsI, MAaCChl, MOMEHTOB MHEPIINH, LICHTPOB TSHKECTU
[JIOCKUX TE€JI, CTATUYECKUX MOMEHTOB IIJIOCKUX TEJI.

17 |HaxoxmeHue o0acTu ONpeneeHns U OCTPOSCHHE TEOMETPUIECKOT0 N300pakeHne QyHKIIH
HECKOJIbKHX nepeMeHHbIX. uddepennmpoBanne GpyHKINN HECKOIBKUX MTEPEMEHHBIX.

18 |HaxoxmeHue 3KCcTpeMyMoB (YHKITHI HECKOJIBKHMX TIepeMeHHbIX. HaxoxkieHue kacateapHON
[JIOCKOCTH U HOPMAaJIK K MIOBEPXHOCTH.

19  |PemeHue HHTErpUpyEeMbIX TUIIOB UG depeHInanbHbIX YpaBHEHHH epBoro nopsaka. Pemenue
middepeHInanbHBIX ypaBHEHUH BBICIINX TOPSIKOB, JOMYCKAIOMINX TOHWKEHUE CTETICHH.

20 |PemeHue 0THOPOAHBIX M HEOJHOPOIHBIX JTHHEHHBIX AU depeHInanbHbIX ypaBHEHUH ¢
MOCTOSIHHBIMU KO3 GHUIIMEHTAMU CO CIIEIMATIBHOM MTPaBOil YacThIO.

21 [Pemenue cucteM OOBIKHOBEHHBIX UG (epeHIUaNbHBIX YPaBHEHU.

22  |Bbluncienne JBOMHOTO MHTETpaIa B MPSIMOYTOJBHBIX U MOJIAPHBIX KOOPJINHATAX.

23  |BelunciieHHe TPOMHOIO MHTErpajia B pa3InuHbIX CUCTEMaX KoopauHart. [IpuiioxeHust TpoitHOro
WHTErpasa.

24 |Boluncnenue kpuBoiauHeHbIX uHTerpaios I u Il pona.

25 |HaxoxaeHHue XapaKTepUCTUK CKAJISPHOTO MOJI.

26 |HaxoxaeHue MHTErpabHBIX U JIOKATBHBIX XapaKTEPUCTUK BEKTOPHOT'O TOJISI.

27 |UccnenoBaHue Ha CXOAMMOCTb YUCIIOBBIX PAZOB € IOMOILBIO JOCTaTOYHBIX IPU3HAKOB
CXOJIUMOCTH PSIJIOB C TIOJIOKUTEILHBIME WICHAMU: TEOPEM CpaBHEHUs, mpu3Haka J{anambepa,
WHTETPAILHOTO U paauKaibHOTO pru3HakoB Komm. MccnenoBanue Ha aOCONMIOTHYIO U YCIIOBHYO
CXOJUMOCTb 3HAKOTIEPEMEHHBIX PSJIOB.

28 [HaxoxzaeHue o01acTu CXOAUMOCTH (QPYHKIIMOHAIBHOTO psja. OThICKaHHE WHTEpBaja, paanyca u
001acTu CXOAUMOCTH CTENEHHOTO0 psfa. [IpuMeHenue creneHHbIX psAAOB K MPUOIHKEHHBIM
BBIYHCIICHUSM.

29  [Paznoxenue GpyHKIMH B psijg Dypobe.

30 |BbinosiHeHUE ACUCTBUI C KOMIUIEKCHBIMUA YUCIIAMH.

31 |duddepennupoBanue PyHKIUNA KOMILUIEKCHOTO apTyMEHTA.

32 |MuTerpupoBanue PyHKINN KOMIUIEKCHOTO apTyMeHTa.
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33  |Pa3noxxenue Gpynkuuu B pansl Teitnopa u Jlopana.
34 |[IpuMeHEHNE BBIYETOB K BEIYUCICHHUIO HHTETPAJIOB.

35 |[Ipumenenue npeoOpa3oBanus Jlamnaca.

36 |[IpuMeHEeHne KIacCHYeCKOro ONpeAeICHHs] BEPOSITHOCTH K PEILICHUIO 3a/ay.

37 |[Ipumenenue GopMyJsIbl HOTHON BEPOSTHOCTH.

38 |Cxema ucnbitanuii beprysuma. [Tpubnmkennsie popmybl B cxeme bepryim.

39 |BblunclieHHE YUCIIOBBIX XapaKTEPUCTUK CIIyHalHBIX BEJIMYHUH.

40 (IIocTpoeHue MOJUTroOHa U rUcTOrpamMmsbl. [IpoBepka cTaTUCTUYECKUX TUIIOTES.

5. OpraHn?.aunonHo-nez[arornqeCKne yciaoBus

5.1. O6pa3oBare/ibHbIE TEXHOJIOTHH, UCIIOJIb3YyeMble /17151 (JOPMHUPOBAHUSA
KOMIIEeTeHIIUH

[IpoBeneHre TEKIMOHHBIX 3aHATHHA MO JUCIMILIMHE OCHOBBIBACTCA HAa aKTHBHOM METOZE OOydeHwus,
Mpy KOTOPOM ydYalllhecs He MAacCHUBHBbIE CIIyIIATENM, a aKTUBHbIE YYaCTHUKHU 3aHSITHs, OTBEYAIONIME Ha
BONPOCH! IpenogaBarens. Bonpocsl mpenogaBaresns HaleleHbl Ha aKTUBU3ALUIO MPOLIECCOB YCBOEHUS
MaTepuana, a TakkKe Ha pa3BUTUE JIOTUYECKOro MbinuieHus. [IpernopaBarens 3apaHee HameuyaeT CIUMCOK
BOIPOCOB, CTUMYJHMPYIOIIUX aCCOLUMATHUBHOE MBILIUIEHUE U YCTAHOBIIEHUE CBS3E€H C paHee OCBOEHHBIM
MaTepUaIOM.

[IpakTrueckne 3aHATHS TIPOBOIATCS HA OCHOBE peajM3alliii MeTona OOydYeHHWsS JeHCTBUEM:
OTIpeAeTSIOTCS TpobaemMHble 00acT, popmupyrotes rpynmsl. [Ipu mpoBeneHnN MPAKTUYECKUX 3aHATHI
MpeCIeNyIOTCs CIEAYIONIUE eNId: MPUMEHEHNE 3HAaHUN OTIENbHBIX JUCIMIUIMH U KPEaTUBHBIX METOOB
TUIsL pelieHust Ipo0aeM U MpHUATHS PellleHui; 0TpadoTKa y 00y4yaronMxcsi HaBBIKOB KOMaHIHOW paboThl,
MEKJIMYHOCTHBIX KOMMYHUKALIMA U pa3BUTUE JIMJACPCKUX KAuyeCTB; 3aKPEIUIEHUE OCHOB TEOPETHUECKUX
SHaHUIL.

[IpoBenenne 1a0OpPaTOPHBIX 3aHATHI OCHOBBIBAETCS HAa HHTEPAKTUBHOM METOJIE OOYYEHHSs, INpH
KOTOPOM 00y4YaroIuecs: B3aUMOIEHCTBYIOT HE TOJIBKO € IIPENOAaBaTeIeM, HO U Apyr ¢ Apyrom. [Ipu satom
TOMUHUpPYET aKTHBHOCTH YyYalllUXCsl B Iporecce oOydeHus. MecTo mpemnojaBaTelis B WHTEPAKTUBHBIX
3aHATUSAX CBOAMTCS K HANIPABIICHHUIO NEATEIHHOCTH 00YyJaIOMUXCs Ha TOCTIKEHHUE [IeJIeH 3aHATHS.

[Ipu mpoBeneHun yueOHBIX 3aHATUI UCTIONB3YIOTCS MHTEPAKTUBHBIE JIGKIIUU, TPYTIIIOBBIE TUCKYCCHUH,
POJIEBBIC UTPBI, TPEHUHTU U aHAJIN3 CUTYallMi 1 UMUTALMOHHBIX MOJICIICH.

5.2. Meroanueckne yKazaHus Il 00y4aOUIUXCS M0 M3YYEHUIO TUCHUTIINHBI

IIpy  u3y4eHUHM  JUCHUIUIMHBI  OOy4YaIOIIMMCS  11€]1ecO00pa3sHO  BBINONHATH  CIEIYIOLIHE
PEKOMEHIALINH:

1. U3yuenne yueGHON TUCLUIUINHBI JOJIKHO BECTUCh CUCTEMATUYECKH.

2. ITlocne wu3y4yeHHMs Kakoro-nubo paszzaena Mo Y4eOHMKY WIM KOHCHEKTHBIM MaTepHuajam
PEKOMEHIYETCs 110 IaMATH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, ONPEEIECHMS, IOHATHS pa3aena.

3. Ocoboe BHHUMaHHUE CIEAyeT YJIENUTh BBHIMOJIHEHHIO OTYETOB IO MPAKTUYECKUM 3aHSATHSIM,
mabopaTopHBIM paboTaM M HHAWBUIYAIBHBIM KOMIUIEKCHBIM 33/IaHUSIM HA CAMOCTOSATENIBHYIO PadoTy.

4. Bea TemaTHKa BOIIPOCOB, M3Y4ae€MBIX CAMOCTOSATENBHO, 3aJa€TCsl Ha JIEKLMIX MPENoIaBaTelIeM.
M ke 1aroTcsi MCTOUHUKY (B MEPBYIO OYepe/b BHOBb U3/IAHHBIE B NIEPUOIUUECKON HAyYHOH JIuTepaType)
U151 60J1ee IeTaIbHOTO MOHUMAaHUS BOIIPOCOB, 03BYUYEHHBIX Ha JICKIUH.
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6. IlepeueHb yueOHO-MeTOANYECKOT0 M HHPOPMALMOHHOI0 00ecCIeYeHUs
JJIS1 CAMOCTOATEIbHOM padoThl 00y4aOIIUXCS 110 JUCHUILJIMHE

6.1. [leuaTHasi yueOHO-MeTOAUYECKAS JIUTEPATYPA

bubmuorpaduyeckoe onvucanue KomuuectBo
Ne n/m (aBTOD, 3arnaBue, BUA U3JaHUS, MECTO, U3aTEIbCTBO, 9K3EeMILISIPOB B
TOJl U3/1aHUs1, KOTMYECTBO CTPAHMII) 6ubnnoTexe
1. OcHoBHas TUTEpaTypa

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

2 Juddepenmansnoe u uHTErpagbHoe ucuncienus. T. 1. Mocksa : 48
Anbsiac, 2016. 416 c. 26,0 ycn. ney. 1.

3 Wnbua B. A., Kum I'. J1. JIuneiinas anreOpa v aHAIMTHYECKAst TEOMETPHS 4
: Y9eOHHK /7151 BY30B. 3-€ u3/., mepepad. u qor. Mocksa : [IpocmexT :
MI'Y um. M. B. JlomoHnocosa, 2012. 393 c. 25,0 yci. neu. .

4 Knerenuk /. B. COopHuK 3a/1a4 110 aHaTUTUYECKONM F€OMETpUH : yueOHoe 50
mocoOue A BTy30B. 17-e u3n., crep. Cankrt-Ilerepoypr [u ap.] : Jlans,
2018. 223 ¢. 11,76 ycn. meu. 1.

5 KpacnoB M. JI., Kucenes A. ., Makapenko I'. 1. ®yHkuun 41
KOMIUIEKCHOTO iepeMeHHoro. OnepanroHHoe ucuncienue. Teopus
YCTOWYMBOCTH : 3aJ1a4H U YIIPaKHEHUS. 2-€ U31l., mepepad. u pomn. Mocksa
: Hayxka : ®usmarnur, 1981. 303 c.

6 [Muckynos H. C. JTuddepenunanbHoe u nHTErpaibHoe ncuuciaenus. T. 2. 152
Mocksa : Uaterpan-Ilpecc, 2001. 544 c.

2. JlonoJiHMTEBHAS JTUTEPATypa
2.1. YueOHble U HAYUYHbIE U31aAHUS

1 bepman I'. H. Co0opHMK 33124 10 KypCy MaTeMaTHYECKOT0 aHaIM3a : 231
Perenre THMMYHBIX U TPYAHBIX 3a]1a4 : yueOHoe nocobue / I'. H. bepman.
- Cankt-IlerepOypr: Jlans, 2005.

2 ['mypman B. E. PykoBoACTBO K peIIeHHI0 3a7a4 IO TEOPUU BEPOSATHOCTEN 59
1 MaTeMaTU4eCKOM CTaTUCTHKE : ydeOHoe mocodue ams By30B / B. E.
['mypman. - Mocksa: FOpaiit, 2010.

3 I'mypman B. E. Teopus BepossTHOCTEN N MaTeMaTHYECKasl CTATUCTHKA : 48
yaebHoe mocobue s By3os / B. E. 'mypman. - Mocksa: Beicmi.
oOpasoBanue, 2007.

4 Wnbuna B. A. Ananutnueckast reoMeTpus : y4eOHHK Juisi By30B / B. A. 98
WMimeun, O. I'. [lo3wsk. - Mockpa: ®u3matiaut, 2002.

5 Wnbun B.A. JIuneiinas anreopa : yueOHuk i By30B / B. A. Mnbun, O. T'. 304
[To3nsk. - Mocksa: ®u3mariaut, 2002.

6 Kierenuk J[. B. COopHUK 33724 M0 aHATUTUYECKON TeOMETpHH ; yaeOHOe 177
noco6ue s BTy3os / 1. B. Knerenuk. - Cankr-IlerepOypr: Ilpodeccus,
2010.

7 T. 1. - Mocksa: , Uarerpan-Ilpecc, 2007. - (Iudbdepennnanbaoe u 737
MHTErpaIbHOE UCUUCIICHHS : yueOHOe mocooue st BTy30B : B2 1.; T. 1).

8 T. 2. - M.:, Unrerpan-IIpecc, 2007. - (Anddepennmansaoe u 297

MHTErpaIbHOE UCUUCICHHS : yueOHOe mocodue 1ist BTy30B : B 2 T.; T. 2).

2.2. llepuonn4yeckne U3TaAHUS
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| He HCIIOJIB3YCTCA

2.3. HopMaTUBHO-TeXHUYeCKHE U3TAHUS

| He ncnione3yercs

3. MeToauveckue YKazaHud AJ1d CTYJA€HTOB 110 OCBOCHUIO JTUCHUILJIMHBI

| He ucnons3zyercs

4. Y4eOHO-MeTOANYECKOE O0eclieYeHHe CaMOCTOSITeILHOM padoThl CTyleHTa

['ycapenko E.JI. BexTopnas anre6pa : yaeOHO-MeToarIecKoe mocooue /
E.JI. I'ycapenko, C.b. Maiizenec. - Ilepmb: U3a-Bo III'TY, 2006.

36

Kynteimesa JI. M. MatemaTiuueckuil aHayiu3 B 3aJja4ax U YIPAKHEHUSX :
yueOHO-MeToanueckoe nmocodue / JI. M. Kynteimesa, B. I1. [lepBaguyk,
M. A. CeBoauH. - [lepms: U3a-so ITHUITY, 2013.

25

CwmpiuisieBa T. B. Marematuka. [{uddepennuanbabie ypaBHEHUS :
yaueOHoe mocobwue s By30B / T. B. Cmbmmnsiena, E. 1O. Pekka, O. A.
®denoceena. - [lepmb: M3a-so I[THUITY, 2017.

90

CwmpbiuuisieBa T. B. Marematuka. Jluneiinas anredpa, BeKTopHas anreopa,
aHaJMTHUYeCcKasi TeoMeTpus : yueOHoe mocobue mis By3os / T. B.
CwmpinuisieBa. - [lepms: Uzn-so ITHUITY, 2012.

118

CwmpisieBa T. B. Maremartuka: BBeieHUe B aHATN3, TU(epeHInaIbHOS
vcurciacHne GYHKIIUN OHON TIEPEMEHHOH : yaeOHOe TocoOme i By30B /
T. B. CmeiiisieBa, E. FO. Pekka. - [Tepmb: Uzp-so ITHUITY, 2013.

265

6.2. DiieKTpOHHAas1 y4eOHO-MeTOANYeCKasl JuTepaTypa

HanmenoBanue Cchuika Ha

HocTtynHocTh
(cers UnTepHet /

Bun mutepartypsl

pazpaboTku

UH(pOPMAIMOHHBIN pecypc

JIOKaJIbHAs CETh;
aBTOPH30BAHHBIN /
CBOOO/IHBIN JOCTYTI)

JlomonauTenbHas (BaneeBa P. @. ®ynkuun http://elib.pstu.ru/Record/RU|nokansHas ceTs;
nmuTepaTypa KOMILIEKCHOTO TIEPEMEHHOTO U PNRPUelib4379 aBTOPHU30BaHHBIN
ornepalronHoe ucuncienue / P. @. TIOCTYTI
Baneesa, P. X. Cniunipina. - [lepms:
M3narenscto ITHUITY, 2016.
JlorostauTenbHas  [Kpacno M. JI. dyHkInu http://elib.pstu.ru/Record/RU|nokansHas ceTs;
nmuTeparypa KOMIIJIEKCHOT'O TIEPEMEHHOTO PNRPUelib2333 ABTOPHU30BAHHBIN
OnepanmoOHHOE HCYUCIICHUE OCTYTI
Teopust yCTOMUUBOCTH : 3a]1a4u U
ynpaxuenus / M. JI. KpacHos, A.
. Kucenes, I'. 1. MakapeHko. -
Mocksa: Hayka, ®usmarnur, 1981.
JlonostHuTEeNBHAS (MuHBKOBa, P. M. ®yHKIIMN http://elib.pstu.ru/Record/ipr |1okanpHas ceTh;
uTepaTypa KOMIUIEKCHOTO TIEPEMEHHOTO B books68509 ABTOPU30BaHHBIN
MpuMepax u 3ajadax : yaeOHoe OCTYTI

nocobue / P. M. MunbkoBa. -
ExatepunOypr: Ypaabckuu?
benepanbubin? yausepcutet, ObC
ACB, 2014.
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Bun nutepartypst

HaumenoBanue
pa3paboTKu

CcrlIka Ha
UHPOPMAIIMOHHBINA pecypc

HocTynHocTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)

JlonotautenbHas ([lepBaguyk B. I1. Beicmas http://elib.pstu.ru/Record/RU|nokansHas ceTs;
nmuTeparypa MaTeMaTuKa JijIsl S3KOHOMUCTOB : PNRPUelib2667 ABTOPU30BAHHBIN
yaeOHOe ocobue / B. I1. OCTYTI
[lepBanuyk, C. H. Tpery6osa, /1. b.
LllymkoBa. - Ilepms: U3a-Bo III'TY,
2007.
JlorostauTenbHas  (@uxrenronsi] [.M. OcHOBBI http://elib.pstu.ru/Record/RU|inokansHas ceTs;
uTepaTypa MaTemarndeckoro aHammza / .M.  [PSTUbooks123367 ABTOPU30BaHHBIN
®duxrtenrounsi. - CI16: Jlans, 2006. OCTYTI
OcHoBHas bepman I'. H. Coopnuk 3amau mo  |http://elib.pstu.ru/Record/RU|nokanbHas cetb;
nmuTeparypa Kypcy MareMatudeckoro ananusa : [PNRPUelib2674 aBTOPHU30BAHHBIM
yaeoHoe ocodue / I'. H. bepmasn. - TTOCTYTI
Cankt-IletepOypr: [Ipodeccus,
2008.
OcHOBHas Knerenuk []. B. Coopuuk 3amau o |http://elib.pstu.ru/Record/RU|nokanbHas ceTp;
nmuTeparypa AHAJTUTUYECKOW TEOMETPHH : PNRPUelib2275 ABTOPHU30BAHHBIN
yaeOHOe mocobue asist BTy30B / 1. OCTYTI
B. Kiterenuk. - Cankt-IlerepOypr:
[Tpodeccus, 2001.
Yae6HO- AHanMUTUYEeCKasi TCOMETPHS : http://elib.pstu.ru/Record/RU|nokansHas ceTs;
METOIUYECKOE yue6HOoe ocobue / B. I1. PSTUbooks136980 ABTOPU30BaHHbBIN
oOecrnieueHue [lepBanuyk [u np.]. - [lepmb: U3n- OCTYII
camocTosaTensHol [Bo IIT'TY, 2007.

paboTHI CTYZACHTOB

YuebHo-
METOIHUUIECKOE
obecrieyenue
CaMOCTOSITEIbHOH
pabOTHI CTYJICHTOB

bparnna H. A. Ilpenensl
MoCJIeIOBaTEIbHOCTEH U (DYHKIINH :
yaeOHO-MeToanueckoe nocodue / H.
A. bparuna, A. A. CaBoukuHa. -
[Tepmb: Uzn-so TII'TY, 2010.

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

TTOKaJIbHAas CeTh;
aBTOPHU30BaHHBIN
OCTYII

YuebHo-
METOINYECKOE
oOecrieueHne
CaMOCTOSITEIbHON
paboTHI CTYJCHTOB

Kerukos B. H. ®yHkuun
KOMITJIEKCHOTO MIEPEMEHHOT0 U MX
MPUIIOKEHUS : yueOHoe mocooue /
B. H. Ketukos, A. M. ®enocees. -
[lepmb: U3n-Bo III'TY, 2006.

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

JIOKaJIbHAasl CETh;
aBTOPU30BaHHBIN
IOCTYII

VueOHO-
METOIUYECKOE
oOecrieyenne
CaMOCTOSITCIbHOM
paboTHI CTYACHTOB

Kparnsie, KpuBOJIMHENHBIE U
[HOBEPXHOCTHBIE UHTEIPAJIbI :
y4eOHO-MEeTOANYECKOe ITocooue st
cTyneHToB 2 Kypca / [lepmckuii
rOCYJIapCTBEHHBIN TEXHUYECKUN
yHuBepcutet, Kadenpa Beicieit
maremaTuku; Coct. M. A.
MakaroHosa [u ap.]. - [lepms: U3n-
Bo III'TY, 2007.

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

JIOKaJIbHAs CETh;
aBTOPU30BAHHBIN
JIOCTYII
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Bun nutepartypst

HaumenoBanue
pa3paboTKu

UH(pOpPMAIMOHHBIN pecype

HocTynHocTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)

CcrlIka Ha

YuebHo-
METOJUYECKOE
oOecrieyeHne
CaMOCTOSITEIbHONU
pabOTHI CTYJICHTOB

JIuxaueBa H. H. Jlekunu u
WHIMBHTyJIbHBIC 33aJJaHUS 110
BBICITICH MaTeMaTHKE : y4eOHO-
MeToanueckoe mocodue : B 2 4./ H.
H. JIuxaudesa, JI. M. Onuckus, E.
1O. BopoObeBa. - [lepmb: M3a-Bo
[MTHUITY, 2016.

http://elib.pstu.ru/Record/RU|nokansHas ceTs;
PSTUbooks180610

aBTOPU30BaHHBIN
JOCTYII

YuebHo-
METOIUYECKOE
oOecIieueHmne
CaMOCTOSTENIBHOMI
paboTHI CTYZICHTOB

JIuxauea H. H. Jlekuu 1o
BbICILIEH MaTeMaTuke : yueOHnuk / H.
H. JInxauesa, JI. M. OHUCKUB. -
[Tepmb: Uzn-so ITHUITY, 2011.

http://elib.pstu.ru/Record/RU(nokansHas ceTh;
PNRPUelib6708

aBTOPHU30BAHHBIN
TOCTYTI

YuebHo-
METOINYECKOE
oOecIieueHme
CaMOCTOATEIILHON
paboThI CTYJCHTOB

TecToBbI€ 3a1aHU 110 KypCy
BbICIIel MaremaTtuku. Y. 1:
Jluneiinas anredpa. BektopHas
anredpa. AHaJIUTUYECKas
reometpust / H. A. Jloiiko [u np.]. -

[Tepmb: Uzn-so ITHUITY, 2020.

http://elib.pstu.ru/Record/RU|(nokansHas ceTh;
PNRPUelib7355

ABTOPU30BAHHBIM
JOCTYTI

6.3. JInneH3noHHOe U CBOOOHO PACIPOCTPAHsieMOe MPOrPaAMMHOE o0ecriedeHue,
HCIO0JIb3yeMoe MPH OCYLIEeCTBJIEHUN 00Pa30BaTe/JIbHOIO MpoLecca Mo AUCHUuIInHe

Bung I10O

Haumenosanue 110

OHCpaI_II/IOHHLIC CHCTCMbI

MS Windows 11 (moam. Azure Dev
Tools for Teaching )

[IpuxiiagHoe mporpaMMHOe oOecreyeHre 00IIero Ha3HaYeHHs

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

[IpuxitagHOE IpOrpaMMHOE oOecTieueHre 00IIero Ha3HAUYCHUS

Mathematica Professional Version
(mu.L3263-7820%)

HpI/IKJ'IaI[HOG nporpaMMHOC obecrieucHUe 061_[[61"0 HasHaA4YCHUA

Microsoft Office Visio Professional 2016
(moxm. Azure Dev Tools for Teaching)

Cpenbl pa3pabOTKH, TECTUPOBAHUS U OTIAIKH

PIP (The Python Package Installer) Free

6.4. CoBpemeHHbIe NPodeccHOHAIbHBIE 0a3bl JAHHBIX 1 HH(OPMALIMOHHbIE
CIIPABOYHbIE CHCTEMbI, HCI0JIb3yeMble IPH OCYILIeCTBJIEHUHN 00pPa30BaTeIbHOI0
npouecca no JUCHUIINHE

Haumenosanue

Ccbuika Ha HTHPOPMAIIMOHHBIN pecypc

Hayunas Oubnnoteka [lepMckoro HalmoHaIbLHOTO

HNCCIICA0BATCIBCKOTO MMOJIMTCXHUYCCKOI'O YHUBCPCUTETA

https://elib.pstu.ru/

Oo6pazoBatenbHas iatdhopma FOpaiit

https://urait.ru/

DIIeKTpOHHO-0MOIMoTeueas cucrema Jlann

https://e.lanbook.com/
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Hanmenosanue

Ccpuika Ha MHQOPMAIIMOHHBIN pecypc

DneKTpoHHO-O0nbmoTeuHas cucrema [PRsmart

http://www.iprbookshop.ru/

Wudopmarmonnsie pecypebl Cetn Koncynsrantllnroc

JIOKaJIbHas1 CCTh

7. MaTepuajibHO-TEXHHYECKOeE oDecriedeHne 00pa3oBaTeIbHOI0 NMpoiecca 1mo

JUCIHHUILINHE
. HaumeHnoBaHue He06X0IMMOT0 OCHOBHOTO 000PYOBAHNUS
Bun 3anaruit KonnuecTBo equHuI
¥ TEXHUYECKHUX CPEICTB O0ydeHUs

Jlexmusa Jlocka 1

Jlexumst HoyTtOyxk 1

Jlexus [IpoekTop 1
[IpakTyeckoe [locka 1

3aHATUE

8. ®oH OLIEHOYHBIX CpeacTB IMCINIIIMHBI

|OHI/IC21H B OTACJIBbHOM JOKYMCHTC
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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

HanpagJieHue noAroToOBKU: 27.03.04 YupaBiieHHE B TEXHUYECKUX CHCTEMAX

[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
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