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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

OcBOEHHE CTYJJEHTaMH OCHOBHBIX METOJ/I0B MAaTEMaTUUECKOI 0 anmnapaTa,Heo00X0JUMOro AJIs U3yUEHUs
00LIETEOPETUUECKHX U CIIEHUAIBHBIX AUCUUIUIMH; Pa3BUTHE JJOTUYECKOTO U aJITOPUTMUYECKOTIO
MBIIIUICHNST; TIOBBIIIICHNE O0IIeH MaTeMaTHIECKON KYJIbTYphI; (OpMHpOBaHNE HABBIKOB (hOpMaTH3aIiu
MOJIEJIeH peaTbHBIX MPOIIECCOB;aHAIIN3 CUCTEM,ITPOIIECCOB U SIBJICHUH MPU TIOUCKE ONITUMATbHBIX
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 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

[Tnanupyemsble pe3yabTaThl

Nupukatop HOCTHKEHUS

OCHOBHBIC IOHATHSA U
TEOPEMBI TEOPUH
BEPOSATHOCTEN H
MaTEeMaTHYCCKON
CTaTHCTHKH.

OpraHu3alMi KOMITBIOTEPHBIX
ceTeil; Ha3HauYeHHe, PyHKIUH
1 0000IIEHHYIO CTPYKTYPY
OIICPAIMOHHBIX CUCTCM;,
Ha3HAUCHHE U OCHOBHBIC
KOMIIOHEHTBI CUCTEM 0a3
JAaHHBIX; COCTaB, HA3HAYCHUC
(YHKIMOHAIBHBIX
KOMITOHEHTOB U
POrPaMMHOT0 00eCTIeYeHUSI
MePCOHAIBHOTO KOMITBIOTEPA;
CTPYKTYPY U IIPUHIIUIIBI
pPabOThI COBPEMEHHBIX U
MECPCIICKTHBHBIX
MHKPOITPOIIECCOPOB.

K Wunexc KOMIIETEHLIUH, C KOTOPBIM Cpencrtsa
OMICTEHIA HHAUKATOpa 0?33;3‘;“?};;?“;?:;;&‘;6 COOTHECEHBI TUIAaHUPYEMBIE OLICHKH
’ ’ pe3yabTaThl 00yUeHUs
OIIK-2 NJ-10I1K-2 |3HAET: 3HaeT Kiaccu(UKAIHIO Jluddepeniup
OCHOBHBIE THITHI COBpPEMEHHBIX OBaHHBIH 3a9eT
OOBIKHOBEHHBIX KOMITBIOTEPHBIX CUCTEM,
g hepeHInanbHbIX TUIIOBbIE CTPYKTYPHI,
ypaBHEHUII; ApPXUTEKTYPY U MPUHIIHUIIBI




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM Cpencraa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ybTaThl 00yUeHUs

OI1K-2 NA-2011K-2 [YMEET: YMeeT IpUMeHATh TUIOBbIE  [TecT
pemath nuddepeHraIbHbIe|TPOrpaMMHBIE CPEACTBA
YpaBHEHUS M UX CUCTEMBI; |CEPBHCHOTO Ha3HAYCHUS U
BBIUUCIISATH BEPOATHOCTU [0JIb30BaThHCS CETEBBIMU
COOBITUM, HAXOUTH 3aKOHBI [CPEACTBAMHU i1 OOMeHa
pacrpezeneHus ciaydyailHbIX |JaHHBIMH, B TOM YHCIIE C
BEJIMYUH, UX YHCIIOBBIE WCTIOJIb30BaHUEM TII00aTbHOM
XapaKTePUCTUKU, HAXOIUTh [MH(OPMALMOHHON CeTH
CTaTUCTUYECKHUE WHTEPHET; cocTaBiATh SQL
XapaKTePUCTUKH N3Y9aeMBbIX [3aIIPOCHI U OCYIIECTBIISTh
BBIOOPOK, BBIJIBUTATH U yAan€HHbIN T0ocTyn K 06a3am
[POBEPATH CTATUCTUYECKUE |[JAHHBIX; OMPEACISATh COCTaB
TUIOTE3bI. KOMIIBIOTEPA: TUI

[poreccopa u ero
rapaMeTpbl, TUIl MOyJIei
MaMATH U UX
XapaKTePUCTUKH, THIT
BUICOKAPTHI, COCTAB H
napaMeTpbl nepuepuitHbIX
YCTPOMCTB.

OIIK-2 NJ1-30I1K-2 |BJIAAEET: Brnaneetr HaBbIKaMU PacueTHo-
HaBBIKAMU ITOCTPOCHHUS MOTOTOBKHU JIOKYMEHTOB B [rpaduueckas
MaTeMaTHICCKON MOJIETH  |cpejie THITOBBIX O(HMCHBIX pabora
TUTIOBBIX MMaKeTOB; HABBIKAMU
Mpo(hecCHOHATIBHBIX 3a/1a4 U [IPUMEHEHUS TEXHUUECKUX U
CoJIepKaTeNIbHOM MPOrPaMMHBIX CPECTB
MHTEpIpEeTaun TECTUPOBAHMSI C LEJIBIO
[OJIy4YE€HHBIX PE3yJIbTAaTOB; |ONpEeAEICHHs UCIIPAaBHOCTH
OCHOBHBIMH METOIAMH KOMITBIOTEPA 1 OLIEHKH €TO
pereHus 3a/1a4 TeOpun MPOU3BOAUTEIHLHOCTH.

BEPOSITHOCTEN U CITy4YailHBbIX
COOBITUH C UCTIOJIE30BAaHUEM
ONpENEICHUN U TEOPEM,
BEPOSATHOCTHBIMU
METOJJaMH, BEPOSATHOCTHO-
CTaTUCTUYECKMMH METOJaMHU
00pabOTKM pe3yIbTaTOB
DKCIIEPUMEHTA.
OIIK-9 NA-101IK-9 [SBHAET: 3HAeT NPUHLHUIIBI TOCTPOCHHUS | DK3aMEH

OCHOBHBIE TOHATHUS U
METOIBI TUHEWHON U
BEKTOPHOM anreopsl;
OCHOBHBIE IOHATHUS
AHAJIUTUYECKOU F€OMETPUHN
Ha MJIOCKOCTH U B
MPOCTPAaHCTBE;

MpaBujIa U METOBI
BBIYMCIIEHUS [TPENEIIOB,
nuddepeHnrpoBanus,

CUCTEM M CeTel
DIIEKTPOCBSI3U; COBPEMEHHBIC
BU/IbI HH(POPMALTMOHHOTO
B3aMMOJICHCTBUS
00CITy)KHBaHUS
TEJIEKOMMYHHKAITHOHHBIX
ceTeil M CUCTEM; OCHOBHEIC
MOHSTHS U 331a49H
KkpunTorpaduu,




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM Cpencraa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ybTaThl 00yUeHUs

OCHOBHBIE METOIBI MaTEeMaTHYECKUE MOJICITN

UCCIIeZIOBaHUS (DYHKITHIA KpUNTOrpaUIecKuX CUCTEM;

OJTHOM IepeMeHHOi1 ¢ OCHOBHBIE BUJIbI CPEJICTB

[MOMOIIbIO POU3BOJIHOM;  |[KpUOTOrpaduuecKon 3aluThl

MeTo/1bl uHTerpupoBanus  |[uHGopmanuu (CK3N),

(dbyHKIIMM OAHON BKJIFOYAsl OJIOUHBIE U

HEPEMEHHOM; [MOTOYHbIE CUCTEMBI

[paBWJIa U METO/IbI mdpoBaHus,

muddepeHnupoBaHus Kpunrorpaduieckre

(YHKIMI HECKOJIBKHIX CUCTEMBI C OTKPBITHIM

NEPEMEHHBIX; KITIOYOM,

METO/IbI UCCIIEIOBAHUS KpunTorpaduyeckue xe-

PSZI0B HA CXOJIUMOCTD U GyHKIMM U

paznoxeHust pyHKUUH B Kpunrorpadguyeckue

psabl Telinopa u [IPOTOKOJIbI; HALIMOHAJIbHBIE

MaxmnopeHna; craHnaptel Poccuiickoit

MMOHSITHE ABOWHBIX, TPOUHBIX |Penepanuu B 001acTu

Y KPUBOJIMHEHHBIX KpunTOorpaduIecKoi 3alIuThl

MHTErpasos; nH(pOopMaIuu U chepsl UX

OCHOBHbBIE IOHATHUS TEOPUH |[IPUMEHEHHUS;

MOJIs; KJIACCU(PUKALIUIO 1

METObI KOJIMYECTBEHHbIE

muddepeHupoBanus u XapaKTEepPUCTUKU

WHTETpUPOBaHUs GYHKIUI |TEXHUYECKUX KAaHAIOB YTCUKU

KOMIUIEKCHOTO nH(pOPMAIUH; CIOCOOBI

HEPEMEHHOTO; CPEICTBA 3aIIUTHI

METO/IbI OTIEPAIIMOHHOTO WH(POPMAIIUH OT YTEUKH I10

MCUYHCIICHHS. TEXHUYECKUM KaHajlaM U
KOHTpOJI 3¢ (HEKTUBHOCTH
3alIUThl THPOPMAIUH;
OpraHM3ALHMIO 3ALUTHI
MH(GOPMAIUH OT YTEUKH IO
TEXHUYECKUM KaHajlaM Ha
o0BbeKTax nHPOpMATH3AIIHH;

OIIK-9 N-2011K-9 |YMEET: 'YMeEeT IPOBOIUTH aHAIHU3 Tect

BBITIOJTHATD JCHCTBUS HA
MaTpUIIaMU 1 BEKTOPAMH,
HCCIIEI0BATh CUCTEMBbI
JTMHEWHBIX aJreOpanyecKux
ypaBHEHUH, pemarh 3a1a49u
AHAJIMTUYECKOIN TeOMETPHH;
T hepeHITUPOBATh
(YHKITNIO, HAXOUTh
HanOoJbIiee 1 HaUMEHbIIIEEe
3HaueHHE (QYyHKIUH,
rccienoBaTh (PYHKIUIO
OJIHOM JAEUCTBUTEIBHON

nokasarenei 3¢ppekTuBHOCTH
CETEH U CHCTEM
TeIEKOMMYHUKAIINN 1
KadecTBa MPE0CTABIICMBIX
YCIIYT; MPUMCHSTH
MaTeMaTUYeCKHe MOACITH IS
onenku croiikoctu CK3U;
ncrojib3oBath CK3U B
ABTOMAaTU3UPOBAHHBIX
CHCTEMAX; 0JIb30BATHCS
HOPMAaTHBHBIMH
TOKyMEHTaMH B 00J1acTH
TEXHHUYCSCKOH 3aIUThI
nHpopmauy;




Kommerenmnus

Munexc
WHIUKATOpa

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

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

[IEPEMEHHO;

HaXOJUTh OIIpEJICIICHHbIE U
HeolpeseIeHHbIe
WHTETpaibl;

HaXOAUTh IPOU3BOHBIE,
PKCTPEMYMbI (QYHKIHI
HECKOJIbKHX ITEPEMEHHBIX;
HCCIIE0BATh YHCIOBBIE U
(yHKIIMOHAIBHEIE PSIABI HA
CXOJIUMOCTb;

HAXOOUTh JBOMHEIE,
TPOWMHBIE U KPUBOJIMHEWHbIE
WHTETpaibl;

BBIUUCIISITH OCHOBHBIE
XapaKTEPUCTUKU CKaJISIPHBIX
1 BEKTOPHBIX MOJIEH;
BBITIOJTHATH IPUOTIKEHHBIE
BBIYHMCIICHUS C IOMOILBIO
PSIOB;

peliaTth 3a7aun U3 pasjena
TEOpUU (PYHKLUN
KOMIUIEKCHOTO
HEPEMEHHOTO;

MPUMEHATH IPeoOpa3oBaHMe
Jlamnaca s pemenus

g hepeHInaNIbHbIX 1
UHTErpo-

g hepeHInanbHbIX
YPaBHEHUI.

AQHAJIM3UPOBATH U OICHUBATH
YTPO3bl THPOPMAITMOHHON
6e30macHOCTH 00BEKTA
nH(pOpMaTU3ALUY;

OIIK-9

11J1-30T1K-9

BJIAJIEET:

HABBIKAMU PEILICHHS
anreOpanvecKkux ypaBHEHUH,
HaBBIKAMH PEIICHHUS 33124
0 aHATTUTUYECKOM
TCOMETPHUH;

HaBBIKAMH HCCIIEIOBAHU
(YHKITH ¢ TOMOIIIBIO
[MPOU3BOAHON MEPBOTO U
BTOPOTO MOPSAIKA;
HaBBIKAMH PELICHUS 3a/1a4
U3 pa3/eoB
mQGepeHITNATBHOTO H
WHTETPATLHOTO NCYHCIICHHS,
METOJIaMH PEIICHUS 3a71a4
U3 pa3/iesIoB TEOPUU PSIOB,
TEOPUH TIOJIS U

Biageer MmeTomamMu u
CpeICTBAMH TEXHUIECKOU
3aIUThl KHPOPMAIUN

PacueTtHo-
rpaduyeckas
pabota




WNnnukatop nocTmxeHus
KOMIIETEHLIUH, C KOTOPBIM Cpencraa
COOTHECEHBI IJIaHUPYEMbIE OIICHKHU

pe3ybTaThl 00yUeHUs

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

Munexc

Kommerenmnus
WHIUKATOpa

rapMOHUYECKOTO aHAIHN3a;
METO/IaMU BBIYMCIICHUS U
MIPUIOKEHUS JBONHBIX,
TPOMHBIX U KPUBOJIUHENHBIX
HHTErPAJIOB;

QITOPUTMAMHU U HaBBIKAMU
pelIeHus 3a7a4 U3 pas3/ieioB
TEOpUU PYHKIIHI
KOMILIEKCHOTO NTEPEMEHHOTO
Y OIEepallMOHHOTO
WCYUCIICHHUS.

3. O0bem U BUABI Y4eOHOH padoThI

Pacnipenenenne
. Bcero 110 CeMeCTpaM B Hacax
Bun yuebHoit paboThl
4acoB Homep cemectpa
1 2 3 4

1. IIpoBeaenne yueOHbIX 3aHATUH (BKJIIOYas IPOBEEC- 314 80 90 72 72
HHE TEKYIIET0 KOHTPOJIS yCIIeBaeMOCTH) B hopme:
1.1. KonrakTHas ayauropHas paboTta, U3 HUX:

- nexuuu (JI) 112 32 32 24 24

- maboparopusie paboTsl (JIP)

- MPaKTUYECKHE 3aHATHUS, CEMUHAPHI U (WJIH) APyTUE 186 44 54 44 44
BHJIBI 3aHATHI cemuHapckoro Tuna (113)

- KOHTpOJIb camocTtosiTensHoi padoTsl (KCP) 16 4 4 4 4

- KOHTpOJIbHAsI paboTa
1.2. CamocTtositenbHas padora ctyaentoB (CPC) 370 100 90 108 72
2. [IpomesxxyTouHas arrecTanus

DK3aMeH 72 36 36

Jnddepenimponannbiii 3aueT 18 9 9

3auer

Kypcosoii mpoexT (KII)

Kypcoas pabora (KP)
OO01mast TpyTI0EMKOCTb JUCIIATIIHHBI 756 216 180 216 144

4. Conepxxanue IMCUUIIMHBI
O6bem
O0beM ayTUTOPHBIX BHEAYIUTOPHBIX
HanmMeHoBaHMe pa3/ienoB TUCIUIUIMHBI C KPATKUM SAHSTHIA 0O BAZAM B YacaX |3aHsTHiA 1O BHAAM
coJiepKaHueM .
a1 | gp | m3 CPC

1-i1 cemectp




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JIP

I13

CPC

Jluneitnas anredpa

5 0

6

16

Tema 1. Matpurel. Onipeaenurend.
Tema 2. CucTeMbl TUHEHHBIX anreOpandeckux
YPaBHEHUI.

Bekropnas anrebpa

18

Tema 3. BexTtopHble BenuuuHbl. JIMHENHBIE OnEpaLuK
Ha/l BEKTOPAMHU.
Tema 4. HenuneliHbie onepanuu HaJi BEKTOpamH.

AHanuTH4eckas recomMeTpus

10

30

Tema 5. YpaBHEHME JIMHUU Ha TIIIOCKOCTH.
Tema 6. YpaBHEHHs IUIOCKOCTH, IPSIMOIL B
[IPOCTPAHCTBE.

Tema 7. KpuBbie BTOpOTro mopsiIKa.

BBeneHne B MaTeMaTHUECKUI aHATTU3.
JluddepennmanbHoe HCUUceHne GyHKINH 0 HON
[MepEMEHHOU

14 0

22

36

Tewma 8. [Ipenen uuciioBoil Mocaea0BaTENIbHOCTH.

Tewma 9. [Ipenen u HenpepbIBHOCTh (PYHKIINH OHON
[IEPEMEHHOM.

Tema 10. [IpousBoanas ¢pyHKIMI 0AHON NEPEMEHHOM.
Tema 11. [Iuddepernman. OCHOBHBIC TEOPEMBI

g hepeHInanbHOTO HCUUCIICHUS.

Tema 12. MccnenoBanue GyHKIMHA OTHOM EPEMEHHOM.

UTOI'O no 1-my cemectpy

32 0

44

100

2-i1 cemecTp

WuTterpanpHoe HcunciaeHne GyHKIUN 0THON
rnepeMeHHo. KoMmIiekcHbIe yncia U JeHCTBUS HaJl
HUMU

12 0

22

40

Tema 13. HeonpezeneHHbli HHTETpal.

Tema 14. Knaccel uHTErpupyemMbIx pyHKINH.

Tema 15. OnpeneneHHblii HHTETpaI.

Tema 16. 'eomeTpruueckue u pU3NIECKUE MPUITOKCHUS
ONpeAeICHHOI0 UHTErpaa.

Teopust pyHKINH HECKOTBKUX MTEPEMEHHBIX

10

22

Tema 17. OyHKIIMM HECKOJIBKUX MePEMEHHBIX. HacTHbIe
MPOU3BOAHBIE PYHKINUN HECKOIBKUX MEPEMEHHBIX.
Tema 18. DxcTpemyMbl QyHKIIUI HECKOIBKUX
MepPEMEHHBIX.

uddepennnanbabie ypaBHEHUS

12 0

22

28

Tema 19. JIuddepennmanbabie ypaBHEHUS TEPBOTO
nopsinka, tuddepeHnranbHbIe ypaBHEHUS,

TOITy CKAIOITHe TIOHMKEHHS TOPSI/IKA.

Tema 20. JIuneitnsie quddepennansaple ypaBHEHHS
BBICIIIUX MTOPSIIKOB.

Tema 21. Cuctemsl nuddepeHanbHbIX YpaBHEHUHA.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM

BHCAYJUTOPHBIX
3aHSATHH 110 BUJaM

B Hacax

JI

JIP

I13

CPC

BapI/IaIII/IOHHOG HCYHUCJICHUEC U OIITUMAJIBHOC.

NTOI'O no 2-my cemecTpy

32

54

90

3-ii cemecTp

WHuTerpanbHoe ncurciaeHue QyHKIUNH HECKOIbKUX
MEPEMEHHBIX

12

22

46

Tema 22. J[BoitHOM UHTETpAal.
Tema 23. TpoitHoit nHTETpAI.
Tema 24. KpuBoinHEWHbIE HHTETPAIHI.

Teopust mons

30

Tema 25. CkanspHoe moJe.
Tema 26. BekTopHoe mose.

Psanr

16

32

Tema 27. HucnoBsle psizibl. 3HAKOIIEPEMEHHBIE PSI/IbIL.
Tema 28. Crenennbie psabl. OyHKIIMOHATBHBIC PSIIBL.

Tewma 29. Paznoxenne GyHKIUH B TPUTOHOMETPHYCCKUI

psan Dypse.

NTOI'O no 3-my cemecTpy

24

44

108

4-i1 cemecTp

Teopus QyHKIMH KOMIUIEKCHOTO ITEPEMEHHOTO

10

16

26

Tema 30. KommiekcHble unca.

Tema 31. OyHKIIMM KOMIUIEKCHOTO IIEPEMEHHOTO.
Tema 32. MaterpupoBanne GyHKIIMH KOMIUIEKCHOTO
[MepEMEHHOTO.

Tema 33. Paapl B KOMIIJIEKCHOM IIOCKOCTH.

Tema 34. BeraeTsl.

OnepamoOHHOE UCUHUCIICHIE

10

Tema 35. IIpeoOpazoanue Jlamnaca.

TCOpI/ISI BepOHTHOCTCﬁ 1 MarTéMaTu4dcCKas CTaTUCTHKaA

12

22

36

Tema 36. [IpenMeT Teoprn BEpOSITHOCTEH.
Tema 37. MeTo bl BEIYUCIICHHS BEPOSTHOCTEH.
Tema 38. [loBTOpEeHUE UCTIBITAHUH.

Tema 39. CnyuaiiHble BEJIMYUHBI.

Tema 40. 3amaun MaTeMaTHuYECKONW CTATUCTHKU.

CraTtucTuueckue OLIEHKHU NapaMeTpoB paclpeeeHUs.

O0paboTKa HIKCIEPUMEHTANIBHBIX IaHHBIX. DJIEMEHTHI
TEOPUU HAJICKHOCTH.

HNTOI'O no 4-my cemectpy

24

44

72

NTOI'O o nuciuiuinge

112

186

370

TemaTrka MPUMEPHBIX MPAKTUYECKUX 3aHATUN

Ne
ILIIL.

HauMeHoBaHue TeMbI MNPAKTUY€CKOIo (CeMI/IHapCKOFO) 3aHATUA

1 Brruucnenue onpenenutenein. CnoxkeHune, yMHOKEHHUE MAaTPUL], YMHOKEHHUE MaTPHUIIbl HA YHUCIIO.

Haxoxnenue panra matpuiel. Haxoxxenue oOpaTHON MaTpUIlbL.
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HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHaPCKOFO) 3aHATUA

ILIL.

2 |Pemenus cucteM JMHEHHBIX anredpanyeckux ypaBHeHui (Mmetogom Kpamepa, ['aycca, oOpaTHoi
MaTPHIIBI).

3 |BhImosiHeHWE TUHEHHBIX OMepalyii Haj BeKTopamu. PaznoskeHne BekTopa 1o 0asucy.

4  [BpluuCl€HUE CKAISIPHOTO, BEKTOPHOIO U CMEIIAHHOTO MTPOU3BEIEHUS BEKTOPOB.

5  |HaxoxneHue yria Mexay IByMs IPsIMbIMH Ha II0ckocTd. [IpoBepka ycioBus mapauienbHOCTH U
[EPIEHANKYJIIPHOCTH NMPSMbIX. BbIYMCIIEHHE PacCTOSAHUSI OT TOYKH J0 MPSMOH.

6  Beruucnenue yria Mexy IIOCKOCTsIMU. PelieHne 3a/1ay Ha B3aMMHOE PACIIONIOKEHUE PSIMOM U
[JIOCKOCTH B IIPOCTPAHCTBE, B3aUMHOE PACIIOJIOKEHHE MPSAMBIX B IPOCTPAHCTBE.

7  |[IpuBeneHue KpUBBIX BTOPOTO MOPAJIKA K KAHOHUYECKOMY BUTY.

8  |BbluncneHue mpenena YucIoBOr Nocae10BaTeNbHOCTU. [I[puMeHeHre OCHOBHBIX TEOPEM O
npeenax.

9  |Brruucnenue npexaena GpyHKUuH 0HON epeMeHHON. PackpbITe mpocTermux
HeonpenenéHHocTel. CBeieHre MPEeAEIIOB K 3aMevaTeIbHbIM U BeIYUCIIeHHE uX. [IpoBepka
(YHKIIMM Ha HENPEPHIBHOCTh, HAXOKJCHUE TOYEK Pa3pbiBa (PYHKIIUU.

10  |BblurcneHue nporu3BOJHON CIIOKHOM (PyHKLIMHU, HEIBHOM M apaMeTpHUUecKO (pyHKUIUU.
Jlorapupmuueckoe auddepeHpoBaHme.

11 |Haxoxnenue muddepenmmana pyHkuun. Beraucienue npeaenos ¢ MOMOIIBIO MpaBuiia
Jlonurans.

12 |MccnenoBanue (HyHKIMI U IOCTpOSHUE €€ Tpaduka.

13 |HaxoxaeHue HeolpeIeIeHHbIX HHTETPAJIOB, UCTIOIb3Ysl TAOIUIBI HHTETPAJIOB U OCHOBHBIE
METOAbl UHTETPUPOBAHU: 3aMEHA [IEPEMEHHON, MHTErPUPOBaHUE MO YacTsM. MIHTerpupoBanue
npo0eid, cofepKaluxX KBaJpaTHbII TPEXWIEH B 3HAMEHATeIe.

14  |MHTerpupoBaHue IpOOHO-pallMOHATIBHBIX (PYHKIUH, TPUTOHOMETPUUYECKHX, HEKOTOPBIX
MPPALMOHATIBHBIX BBIPAKEHHM.

15 |HaxoxaeHue orpene’leHHbIX HHTETPAJIOB U HECOOCTBEHHBIX HHTETPAJIOB.

16 |[IpumeHeHue onpeneNeHHOro HHTETpaja Ui BBIYUCICHUS IO Aei, 00bEeMOB Tell, JUIUH JIyT
KpUBOM, TUTOIIA/IeH TIOBEPXHOCTH TeIl BPAIICHH], MACChl, MOMEHTOB MHEPIINH, IIEHTPOB TSHKECTH
[JIOCKUX TE€JI, CTATUYECKUX MOMEHTOB IIJIOCKUX TEJl.

17 |Haxoxnenue 001acTH OMpEENeHUs U IOCTPOSHUE TEOMETPHUYECKOT0 H300pakeHue QyHKINN
HECKOJIbKHX TiepeMeHHbIX. uddepennmpoBanne GpyHKIINN HECKOIBKUX MTEPEMEHHBIX.

18 |HaxoxnmeHue SKCTpeMyMOB (DyHKIIMI HECKOJIBKUX MEepeMeHHBIX. HaxokeHne kacaTebHON
MJIOCKOCTH U HOPMaJIU K TIOBEPXHOCTH.

19  |PemeHue HHTErpUpyEeMbIX TUIIOB UG PepeHInaNbHbIX ypaBHEHH epBoro nopsaka. Pemenue
nuQdepeHInaNbHbIX YPaBHEHUH BBICIINX MOPAIKOB, TOMYCKAIOIUX MOHUKEHHE CTETICHH.

20 [PemeHue OAHOPOAHBIX U HEOAHOPOIAHBIX JTUHEHHBIX AU PepeHINaTbHBIX YPaBHEHUN C
MOCTOSIHHBIMU KO3 GHUIMEHTAMU CO CIIEIHAIbHOM MPaBOil YacThIO.

21  [Pemenue cucteM OOBIKHOBEHHBIX TU((hepeHInaNTbHBIX YPaBHEHHH.

22 |BpluuciieHUE IBOMHOIO MHTErpaja B PSMOYTOJIBHBIX U MOJISIPHBIX KOOPIMHATAX.

23  |BelunciieHne TpOMHOIO MHTErpajia B pa3IMyHbIX CUCTEMaX KoopauHart. [IpuioxxeHust TpoitHOro
WHTErpaa.

24 |Boluncnenue kpuBoduHeHbIX uHTErpaios I u Il pona.

25 |HaxoxxaeHue XapaKTepUCTUK CKAJSIPHOTO MOJI.

26 |HaxoxxaeHue MHTErpaibHBIX U JIOKATBHBIX XapaKTEPUCTUK BEKTOPHOTO TOJISI.
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. HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHapCKOFO) 3aHATUA

27 HCCJ’ICI[OB&HI/IC Ha CXOAUMOCTDB YUCJIOBBIX PAAOB C IOMOIIBIO JOCTATOYHBIX IIPU3HAKOB
CXOAUMOCTH PAAOB C IMOJIOKHUTCIbHBIMU YJICHAMU: TCOPEM CPABHCHU, IIPU3HAKA Z[anaM6epa,
HNHTCTPAJIbHOI'O U paJIUKAJIbHOTO ITPU3HAKOB Komm. I/ICCJ'ICI[OBEIHI/IG Ha a6COJ'IIOTHYIO " YCIIOBHYIO
CXOAUMOCTD 3HAKONIEPEMECHHBIX PAI0B.

28 |Haxoxxaenue o0racTv cXOAMMOCTH (QYHKIIMOHATBHOTO psina. OThICKaHWE WHTEpBaja, paanyca u
00J1acTH CXOAMMOCTH CTETIEHHOTO psifa. [I[puMeHnenue creneHHbIX psAA0B K MPUOIMKEHHBIM
BBHIYMCIICHUSIM.

29  |Paznoxenue GpyHkiuu B psijg Dypbe.

30 |BeimosHeHHe AEUCTBUI ¢ KOMIIIEKCHBIMUA YHUCIAMHU.

31 |duddepenuupoBanue GyHKINN KOMIUIEKCHOTO apryMeHTa.

32 |AnTerpupoBanue GyHKIIMHA KOMIUIEKCHOTO apryMEHTA.

33  |Pa3noxkenue Gpynkuuu B panasl Teitnopa u Jlopana.

34 |[IpuMeHEHnE BBIYETOB K BEIYUCICHHUIO HHTETPAJIOB.

35 |[Ipumenenue npeoOpazoBanus Jlamnaca.

36 |[IpuMeHEeHne KIacCUYECKOro ONpeAeIeHHs BEPOSITHOCTH K PEILICHUIO 3a/ay.

37 |[Ipumenenue GpopMyJsIbl HOTHON BEPOSATHOCTH.

38 |Cxema ucnbitanuii bepaysmu. [Ipubnmkennsie popmybl B cxeme bepryiim.

39 |BeruncieHNE YUCIOBBIX XapaKTEPUCTUK CITyYalHBIX BETUYHUH.

40 (IIocTpoeHue MOIUTOHA U rUCTOrpamMMmsbl. [IpoBepka CTaTUCTUYECKUX THIIOTES.

5. OpraHn?.aunonHo-nez[arornqeCKne yciaoBus

5.1. O6pa3oBaTre/ibHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble 1J151 (OPMHUPOBAHUSA
KOMIIeTeHIIUH

[TpoBeacHME NEKIIMOHHBIX 3aHITHH 0 JUCIHUILIMHE OCHOBBIBACTCS HA aKTHUBHOM METOJIEC OOyYCHUS,
[Py KOTOPOM YYallliecs He MacCHUBHBIC CIyIIATENH, a aKTUBHBIE YYACTHUKHU 3aHSITHSA, OTBEUAIOIINE HA
BOIPOCHI TpernojiaBarelis. Bompockl mpenogaBaTensi HalEleHbl Ha aKTUBHU3AIUI0 TPOIECCOB YCBOCHUS
MaTepuasa, a TakKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HaMe4aeT CIUCOK
BOIIPOCOB, CTUMYJIMPYIOIINX acCOIMAaTUBHOE MBIIUICHWE W YCTAHOBJICHHE CBS3€H C paHee OCBOCHHBIM
MaTepHalioM.

[IpakTHueckne 3aHATHS TIPOBOIATCS HA OCHOBE peaju3allii MeTona OOydYeHHWsS JeHCTBUEM:
OTpeAeNsIoTCs pobaemMHble 00acTi, popmupyroTes rpynmsl. [Ipu mpoBeneHUN MPAKTUYECKUX 3aHATHI
MpeCIeayOTCA CIeAYIOIINE 1eNU: TPUMEHEHNE 3HAHUN OTAENBHBIX AUCIUILUINH U KPEaTUBHBIX METOJOB
1S pelieHust Mpo0JieM U MPUATHS PENIeHUH; oTpadoTKa y 00yJaroniuxcss HaBBIKOB KOMaHJIHON PaboThI,
MEKJIMYHOCTHBIX KOMMYHHUKAIUA W Pa3BUTHE JIMJICPCKUX KA4YECTB; 3aKPEIICHHE OCHOB TEOPETHUYECKHX
3HAHUH.

[TpoBeneHune mabOPAaTOPHBIX 3aHATHH OCHOBBIBACTCS HAa HMHTEPAKTHBHOM METOJE OOYUYECHHS, MPH
KOTOPOM 00y4YaroIuecs: B3auMOICUCTBYIOT HE TOJBKO C MPEMNoiaBaTtesieM, HO U APYyT ¢ apyrom. [lpu satom
TOMUHUpPYET aKTHBHOCTh YyYalllUXCsl B Tporecce oOydeHus. MecTo mpemnojaBaTeliss B WHTEPAKTUBHBIX
3aHATUSAX CBOAMTCS K HANIPABIICHHUIO IEATEIBHOCTH 00yJalOMuXcs Ha TOCTIKEHHE 1IeJIei 3aHATHSI.

[Tpu mpoBeneHnN yUeOHBIX 3aHATHIH UCTIOJIB3YIOTCS HMHTEPAKTUBHBIC JICKITUH, TPYTIIIOBHIE JUCKYCCHH,
[pOJIEBBIE UTPHI, TPEHUHTH U aHAIN3 CUTYallui 1 UMUTAIIUOHHBIX MOJIEIIEH.
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5.2. MeTtognueckue yKazaHus AJisl 00yYAOUMXCH M0 U3YYCHUI0 TUCIUTTHHBI

IIpu

HN3Y4YCHUU JUCIHHUITIIMHBI 06y‘{aIOH_II/IMC$[ LICJ'ICCOO6p3.3HO BBIITIOJIHATH

PCKOMCHOANH:
1. H?:yquI/Ie y‘Ie6H01>i JUCHHUINIMHBI JOJIZKHO BECTUCh CUCTEMATHUYCCKHU.

2. Tlocme w3yueHHs Kakoro-nmubo pa3gena MO Y4eOHMKY WIM KOHCHEKTHBIM MaTepuaiam

PCKOMCHAYETCS 11O MMaMATH BOCIIPOU3BECTU OCHOBHBIC TCPMUHDBI, OIIPCACIICHUSA, ITIOHATUA pa3aciia.

3. Ocoboe BHHUMaHHWE CJEIyeT YAEIUTH BBHIMOJIHEHHWIO OTYETOB IO MPAKTHUYECKUM 3aHSATHSM,

Ha60paTOpHBIM pa60TaM U MHAWBUAYAJIbHBIM KOMIUJICKCHBIM 3aJIaHUAM Ha CaMOCTOATCIIbHYIO pa60Ty.

4. Bca Tematuka BOIIPOCOB, U3Yy4YAaCMbIX CaMOCTOATCIBbHO, 3aJaCTCA Ha JICKIHUAX IPCIIOAaBaTCICM.
M xe Jar0TCsd HCTOYHUKHU (B IEPBYIO O4YCPCaAb BHOBb U3IaHHBIC B HepHOﬂHQCCKOﬁ Hay‘-IHOﬁ JH/ITepaType)

1 Oonee ACTAJIbHOI'O NIOHMMAaHUs BOIIPOCOB, O3BYYCHHBIX Ha JICKIUU.

clleAyIoIIne

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

6.1. [leuaTHasi yueOHO-MeTOAUYECKAS JIUTEPATYPA

Ne /i

bubmuorpadpuyeckoe onvucanue
(aBTOp, 3aryIaBuie, BUJI U3JIaHUS, MECTO, U3/1aTEILCTBO,
TOJ] M3/IaHUs, KOJTUIECTBO CTPAHMII)

KonnuectBo
DK3EMILLIPOB B
OnOINOTEKE

1. OcHoBHas TUTEpaTypa

bepman I'. H. COopHEK 32124 110 KypCy MaTeMaTHYECKOTO aHAIH3A :
yaeOHOe ocobue. 22-e u3f., nepepad. Mocksa : Anbsiae, 2015. 432 c.
27,0 yci. mey. I

98

['mypman B. E. PykoBoJCTBO K pellieHHI0 3a1a4 IO TEOPUH BEPOSITHOCTEH
1 MaTeMaTU4eCKOM CTaTUCTHKE: yueOHoe mocodue s By30s/ B. E.
['Mypman : yuebHOe mocobue [uist By30B. 11-e uzn., nepepad. Mocksa :
Bricmiee o6pazoBanue, 2008. 404 c.

JuddepennmansHoe 1 MHTErpaabHoe ucuncienus. T. 1. Mocksa :
Anbsiae, 2016. 416 c. 26,0 yca. ney. 1.

48

Wnbun B. A., [To3usk O. I'. JIuneitnas anre6pa : yueOHUK. 6-€ U31., CTep.
Mocksa : ®uzmatnur, 2020. 278 c. 17,5 ycn. meu. 1.

16

Kiterenuk J[. B. COopHUK 33724 110 aHAIUTUIECKON TeOMETpHH : yueOHOE
mocobue a1 BTy30B. 17-e u3n., crep. Cankr-Ilerepoypr [u ap.] : Jlans,
2018. 223 c. 11,76 yca. ney. 1.

50

KpacunoB M. JI., Kucenes A. 1., Makapenko I'. 1. ®yHkiun
KOMIUIEKCHOTO niepeMeHHoro. OnepanronHoe ucuucienue. Teopus
YCTOMYMBOCTH : yueOHoe rmocobue s BTy30B. Mocksa : Hayka, 1971.
255 c.

[Tuckynos H. C. /luddepennnanbHoe u HHTETpasibHOE HCYHCTaeHus. T. 2.
Mocksa : Uarerpan-Ilpecc, 2005. 544 c.

2. lonmoHATEIbHAS JJUTEPATYpPa

2.1. Y4eOHble 1 HAYYHbIE U3IAHUSA

bepmant A.®. KpaTkuit Kypc MaTeMaTH4eCKOro aHaliu3a : y4eOHUK IS
By30B / A.®. bepmanT, U.I'. Apamanosuu. - Cankr-IletepOypr: Jlans,
2005.

55

JluddepennmaibHoe 1 HHTETpaIbHOE UcUncieHue. - Mockaa: , Jlpoda,

2005. - (Beiciias maremMaTuka : ydeOHUK 111 By30B : B 3 T.; T.2).

40
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3 Juddepennmansusie ypaBueHus. Kpatasie uaterpansl. Psaapl. OyHKImm
KOMITJIEKCHOTO TIepeMeHHoro. - Mockaa: , JIpoda, 2003. - (Beiciras
matemaruka / S1. C. byrpos, C. M. Hukonbckuii : yueOHUK U1 BY30B : B 3
T.; T. 3).

138

4 KpacnoB M. JI. Onepanrionnoe ucuncnenue. Teopust ycTONYMBOCTH :
3a/1a4M ¥ TIPUMEPHI C TTOIPOOHBIMU PEIICHUSAMH : Y4eOHOE TOCOOHe TSt
BTYy30B / M. JI. Kpacnos, A. U. Kucenes, I'. 1. Makapenko. - Mockaa:
JIubpoxom, 2013.

80

5 T. 1. - M., CII6: , dusmatnut, HeBckuii quanekt, 2001. - (Kypc
mddepeHInanT HOrO ¥ HHTETPAIBHOTO UCUUCIICHHS : y4eOHOe mocodue
mu1st By30B : B3 T.; T. 1).

49

6 T. 1. - M.:, Bkcmo, 2006. - (ITpakTuKyM 1O BBICIIEH MaTEMAaTHKE :
yaeOHOe ocodue : B2 T.; T. 1).

7 T. 2. - M., CIIG: , ®uzmarnur, Hesckuit nuanekt, 2001. - (Kypc
nudpepeHImaIbHOr0 ¥ MHTETPAIbHOTO UCUHCIICHHUS | yaeOHOe mocooue
u1st By30B : B 3 T.; T. 2).

44

8 T.2.-M.:, Okemo, 2006. - ([TpakTuKyM MO BBICIICH MAaTEMATHKE :
yaeOHOe ocodue : B 2 T.; T. 2).

9 T. 3. - M., CII6: , ®uzmariut, HeBckuit nuanext, 2002. - (Kypc
T depeHInaNIbHOTO U HHTErpaIbHOTO UCYHCIEHUS | yueOHOe mocodue
u1st By30B : B 3 T.; T. 3).

46

10 DeMeHThl TMHEHHOM anreOpbl U aHAIUTUYECKON reoMeTpur. - MockBa: ,
Ilpoda, 2005. - (Beicias maTemaTuka : yueOHUK 715t By30B : B 3 T.; T.1).

40

2.2. llepuoanyeckue u3gaHus

| He ucnons3yercs |

2.3. HopMaTHBHO-TeXHHYEeCKHE W3TAHUS

| He HCIIOJIB3YCTCA |

3. MeToanueckue YKazaHusd AJd CTYACHTOB 110 OCBOCHUI0O JTUCHUIIJIMHBI

| He ucnons3yercs |

4. YueOHO-MeTOAUYEeCKOE 00ecIeYeHHe CAMOCTONATeIbHOI padoThI CTy/IeHTa

1 ['ycapenko E.JI. BekTopras anredpa : yaeOHO-MeToIu4eckoe nocobue /
E.JI. I'ycapenko, C.b. Maitzenec. - [lepms: Uzn-so III'TY, 2006.

36

2 Kynteimesa JI. M. MatemaTuieckuii aHaim3 B 33Jja4ax U YIPAKHEHUSX :
yaebHo-MeToanyeckoe nocodue / JI. M. Kynreimesa, B. I1. IlepBaguyk,
M. A. CeBonus. - Ilepmb: U3n-so ITHUITY, 2013.

25

3 CwmpinseBa T. B. Maremaruka. /luddepennnanpabie ypaBHEeHHS :
yaeOHOoe mocobue aiist By3os / T. B. Cmbinisiea, E. FO. Pekka, O. A.
®enoceesa. - [lepmb: Uzn-so ITHUITY, 2017.

90

4 CwmemuisieBa T. B. Maremaruka. JIuneitnas anreOpa, BeKTOpHas aireopa,
aHaJIMTHYECKas reoMeTpus : yueObHnoe nocoodue mis By3os / T. B.
CwmbiuisieBa. - [lepmb: U3n-so ITHUITY, 2012.

118

5 CwmpiuisieBa T. B. Marematuka: BBeieHHE B aHanu3, 1uddepeHnnanbHoe
ncurciaeHre QyHKIUN OAHON epeMeHHOH : yueOHoe mocodue 11 By30B /
T. B. Cmbrmisiena, E. FO. Pekka. - [lepms: Uzn-so [THUITY, 2013.

265

6 Teopust pyHKINN KOMIUIEKCHOTO MEPEMEHHOTO : yueOHOe mocodue aist
BTY30B / E. B. Koctuna [u ap.]. - [lepms: U3n-so IIT'TY, 2011.

60
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6.2. JekTpoHHAs yueOHO-MeToANYecKasi JJuTeparypa

Bup nuteparypst

HaumenoBanue
pa3palboTku

Ccblika Ha
rH(pOPMAITMOHHBIN pecypc

HocTynHoCcTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

ABTOPU30BaHHBIH /
CBOOOHBIN JOCTYI)

JlonostHuTenbHas (BaneeBa P. @. ®ynkuun http://elib.pstu.ru/Record/RU|iokansHas cetTs;
uTepaTypa KOMIUIEKCHOTO TIEPEMEHHOTO 1 PNRPUelib4379 ABTOPU30BaHHBIN
ornepanuonHoe ucuncienue / P. @. JTOCTYII
Baneesa, P. X. Cniuupina. - [lepms:
M3narenscteo ITHUITY, 2016.
Jlononautensraast |Kpacuos M. JI. ®yHkIun http://elib.pstu.ru/Record/RU|nokansHas cets;
nmuTeparypa KOMITJIEKCHOT'O TIEPEMEHHOTO PNRPUelib2333 aBTOPHU30BAHHBIN
OmnepanoOHHOE NCUNCIICHHUE OCTYI
Teopust yCTOMYHUBOCTH : 3a]1a4U U
ynpaxknenus / M. JI. Kpacuos, A.
. Kucenes, I'. 1. Maxkapenko. -
Mocksa: Hayka, ®uzmarnur, 1981.
JlononxuTenpHass |MunbkoBa, P. M. @yHKIuun http://elib.pstu.ru/Record/ipr [nokanwHas ceTh;
nmuTeparypa KOMITJIEKCHOTO TIEPEMEHHOTO B books68509 aBTOPHU30BAHHBIM
npuMepax u 3a/1a4ax : yueOHoe OCTYI
nocobue / P. M. MunbKoBa. -
ExatepunOypr: YpanbCckuii
dbenepanbublil yauBepcutet, bC
ACB, 2014.
JlomotautenbHas ([lepBaguyk B. I1. Beicmas http://elib.pstu.ru/Record/RU|nokansHas ceTs;
nmuTeparypa MaTeMaTrKa JijIsl 93KOHOMUCTOB : PNRPUelib2667 ABTOPHU30BAHHBIM
yae6HOoe ocobue / B. I1. OCTYTI
[lepBanuyk, C. H. Tpery6osa, /1. b.
LllymkoBa. - Ilepms: U3a-Bo III'TY,
2007.
JlonostauTenbHas (Teopus GyHKIMA KoMIuiekcHoro  |http://elib.pstu.ru/Record/RU|nokanbHast ceTh;
uTepaTypa nepeMeHHoro : yaeoHoe mocobue  [PNRPUelib3272 ABTOPU30BaHHBIN
st BTy30B / E. B. Koctuna [u gp.]. OCTYTI
- ITepmb: U3a-o III'TY, 2011.
JlononaurenpHas |®Puxrtenrons .M. OcHOBBI http://elib.pstu.ru/Record/RU|(okanbHas ceThb;
uTeparypa MareMmarndeckoro ananmmsa / ['M. [PSTUbooks123367 aBTOPH30BAHHBIN
®uxrtenroisll. - CI16: Jlans, 2006. TOCTYT
OcHOBHas bepman I'. H. Coopruk 3amad mo  |http://elib.pstu.ru/Record/RU|nokanbHas cetp;
nmuTeparypa Kypcy MareMatudeckoro ananusa : [PNRPUelib2674 ABTOPHU30BAHHBIN
yaeOHOoe ocobue / I'. H. bepman. - TOCTYTI

Cankt-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 [lepBamuyk [u ap.]. - [lepms: Uzn- JTOCTYTI
camocTosTensrHon [Bo III'TY, 2007.

paboTHI CTYZICHTOB

http://elib.pstu.ru/Record/RU
PSTUbooks136980 noxanbHas
CETh; aBTOPU30BAHHBIA JOCTYII
YueOHO- METOUYECKOE
oOecreyeHrne caMOCTOSITEILHOM
paboTHI CTYZICHTOB bparuna

YuebHo-
METOIUYECKOE
oOecIieueHre
CaMOCTOSITENILHOMN
paboTHI CTYZCHTOB

bparuna H. A. [Ipexnesnst
MmocJIeIoBaTeNbHOCTEH U QYHKIINH :
yaeOHO-MeToInYeckoe mocooue / H.
A. bparuna, A. A. CaBoukuHa. -
[Tepmb: Uzn-so TII'TY, 2010.

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

JTOKaJIbHAs CETh;
aBTOPHU30BAHHBIN
TOCTYTI

YuebHo-
METOINYECKOE
oOecIieueHme
CaMOCTOATEIILHON
paboThI CTYJCHTOB

Kerukos B. H. ®ynkunn
KOMITJIEKCHOT'O TIEPEMEHHOTO B UX
NpuIokeHus : yuebHoe mocodue /
B. H. Ketukos, A. M. ®enocees. -
[Tepmb: Uzn-so TII'TY, 2006.

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

JIOKaJIbHAs CETh;
ABTOPU30BAHHBIM
JOCTYTI

VuebHo-
METOJHUYECKOE
obecrieyeHne
CaMOCTOSITEIbHON
pabOTHI CTYJICHTOB

KpaTHble, KpUBOJIMHEHHBIC U
MOBEPXHOCTHBIE HHTETPAIHI :
YIeOHO-METOIMIECKOE TIOCOOUE TSt
cTyaeHTOB 2 Kypca / [lepmckuii
TOCYIapCTBEHHBIN TEXHUYECKUI
yauBepcutet, Kadenpa Beicmeit
MmaTematuku; CocT. M. A.
MakaroHnosa [u ap.]. - [lepms: U3n-
Bo [II'TY, 2007.

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

TTOKaJIbHAs CETh;
ABTOPHU30BaHHBIN
JOCTYII

YuebHo-
METOIUYECKOE
oOecIieueHue
CaMOCTOSITCIIbHON
pabOTHI CTYZCHTOB

JInxaueBa H. H. Jlekuuu n
WHIMBHIyJIbHBIC 33JIaHUS 110
BBICIIICH MaTeMaTHKe : y4eOHO-
MeToaruYeCKoe mocobue : B 2 1. / H.
H. JInxauesa, JI. M. Onnckus, E.
1O. Bopo6beBa. - [Tepmb: M3a-Bo
[THUITY, 2016.

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

JIOKaJIbHAs CETh;
ABTOPU30BaHHbBIN
JOCTYTI

YVueOHO-
METOINYECKOE
obecrieyenne
CaMOCTOSITCIbHOM
paboTHI CTYAEHTOB

JInxauea H. H. Jlexumu o
BEICIIICH MaTeMaTuke : ydeOHuk / H.
H. JIuxauesa, JI. M. OHncKuB. -
[lepmb: U3n-so ITHUITY, 2011.

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

JIOKaJbHAasl CETh;
aBTOPU30BaHHBIN
JIOCTYII
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HocTynHocTh
(cets UHTEpHET /
HaumenoBanue Ccblika Ha
Bu smreparypst pa3paboTKu UH(OPMAIIOHHBIH pecypc R
aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)
YaeOHO- TecToBbIC 3aaHMS TI0 KYypCY http://elib.pstu.ru/Record/RU|nokansHas ceTs;
METOUYECKOE BbICIIEH MareMaTuku. Y. 1: PNRPUelib7355 aBTOPU30BaHHbIN
obOecricucHue JIuneiinas anre6pa. BexropHas TOCTYTI
CaMOCTOSITETIbHON [areOpa. AHaTUTHYECKas
paboTsl cTyaenToB [reometpust / H. A. Jloiiko [u ap.]. -
[Tepmb: Uzn-so ITHUITY, 2020.
YaeOHO- TecToBbIi KOHTPOJIB TIO http://elib.pstu.ru/Record/RU|inokansHas ceTs;
METOUYECKOE MaTeMaTHKe : y4eOHO- PNRPUelib3420 aBTOPU30BaHHbIN
oOecrieyeHne METOANYECKOe 1Tocodue It By30B / OCTYI
camocTositesbHOlN |P. @. Baneesa [u ap.]. - [lepmb:
paboThl cryaeHToB |M3a-so ITHUITY, 2012.

6.3. J/Innen3noHHoe U CBOOOHO PacIpoOCTPaHAEeMoOe IPOrpaMMHOe obecrieYeHue,
HCII0JIb3yeMoe MPHU 0CYLeCTBJICHHH 00pPa30BaTe/JIbHOI0 NpoLecca no AUCHUILINHE

Buzg I[1O

Haumenosaunue [10

OnepaiimoHHbIE CUCTEMBI

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

[TpuxitagHOE IpOrpaMMHOE OOecTiedeHre 00IIeT0 Ha3HAYSHHS

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

HpI/IKJ'Ia,I[HOG IMporpaMMHOC obecrieycHue 06]]_[61"0 Ha3sHa4YCHUA

Mathematica Professional Version
(mu.L3263-7820%)

Hpnmanﬂoe IIporpaMMHOC obecneyenue O6H_ICFO Ha3Ha4YCHUA

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

6.4. CoBpeMeHnHbIe NpodeccuoHaIbHbIC 0a3bl JAHHBIX M HH(POPMALMOHHBIE
CIIPABOYHbIE CHCTEMbI, HCII0JIb3yeMble IIPH OCYLIEeCTBIEHUH 00Pa30BaATEIbHOI0

nmpomecca 1mo JMCIMIJInHe

Haumenosanue

Ccbuika Ha MTHPOPMALIMOHHBIN pecypc

Hayunas 6ubnnoteka [lepMckoro HalmoHaIbHOTO
HCCJIEZIOBATEIBCKOTO MOJUTEXHUYECKOIO YHUBEPCUTETA

https://elib.pstu.ru/

Oo6pazoBatenbHas iathopma FOpaiit

https://urait.ru/

DIIeKTpOHHO-0MOIMoTeueas cucrema Jlann

https://e.lanbook.com/

DNIeKTpOHHO-0MOMoTeunas cucrema IPRsmart

http://www.iprbookshop.ru/

Wudpopmarnmonnsie pecypebl Cetn Koncynprantllntoc

JIOKaJIbHasA CCTh

7. MaTepHaIbHO-TEXHHYECKOE ofecnedeHre 00pa30BaTeIbHOTO MPoIlecca 1Mo

AUCHUIIJINHE

Bun zanaTnit

HaumeHnoBanue He06X0IMMOTO OCHOBHOTO 000PYI0BaHUS
Y TEXHUYECKUX CPEICTB 00yUeHus

KonudecTBo eauHuIl
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Bun zanarni

HaumeHoBanue HCO6XO,Z[I/IMOFO OCHOBHOI'O O60pYIlOB3.HI/ISI
U TCXHUYICCKUX CPCACTB 06yquH;1

KonnuectBo equnHui

Jlexnys Jlocka 1 MapKepbl 1
Jlexus [TpoexTop 1 HOYTOYK 1
[IpakTrueckoe Jlocka 1 MapKepbl 1
3aHATUE

8. ®oH OLIEHOYHBIX CPECTB AMCUUIIMHBI

|OanaH B OTACJIBbHOM JJOKYMCHTC
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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: 10.03.01 Nudopmarmonnas 6e30macHOCTb

[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
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[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
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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,
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2 OIIK-1
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4.2 T
E =Ctg X a "I = | paBHO...
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13 2
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24 3 OTIK-1
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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
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—ez—— - Cos 2t
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17
JorapugMuuecKon OIlK-1
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51 byHKIIMH ~ —
apKTaHTE€HC
0 y s OIK-1
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1 paBHa ...
-2
pacxoaguTcs OIIK-1
paBeH T
4 o0
dx
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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
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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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