MuHucTepcTBO HAyKH U BbIciIero oOpazoBanus Poccuiickoit @eaepannu
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUpPEKICHNUE
BBICIIETO 00pa30BaHUs

r,s IepMcKkuii HAMOHAJIBHBIN UCCIEA0BATEIbCKHI
L] N
ITHHITY MOJIMTCXHUYCCKHU YHUBCPCUTCT

YTBEPXKJIAIO

[TpopexTop mo oOpa3zoBaTeIbLHOM
NEATeIIbHOCTH

N.}O.YepHukosa
«20» ceHTa0ps 2024 .

PABOYASA ITPOT'PAMMA JUCHUIIJIMHBI

JIncuuninHa: MaremaTuka
(HaMEHOBaHME)
®opma 00yyeHUA: OYHas

(04YHas/0YHO-3209HAS/320THAS )

YpoBeHb BbicLIero 00pa3oBaHus: CHELUATUTET

(6akanaBpuart/crienaIuTeT/ MarucTpaTypa)

OO0masi Tpy10éMKOCTh: 756 (21)
(aacwr (3E))
HanpasJieHue NoaAroTOBKH: 17.05.02 CtpenkoBo-myuieqyHoe, apTUILIEPUIHCKOE U

pPaKeTHOE OpYXKHE

(ko1 ¥ HAaNMEHOBaHNE HAIIPABICHUS)

HanpaBJjieHHOCTD: PoGoTtusupoBanubie koMiuiekchl Boopysxkenus (CYOC)

(HanMeHOBaHME 00PA30BATENBHOM IPOrpaMMBI)

[Tepmb 2024



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;

- UCTIOJIb30BaHNS MaTEMaTUYECKUX,CTATUCTHYECKUX U KOJIMUECTBEHHBIX METOJ0OB PEIICHUS THIIOBBIX
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
HECKOJIbKMX MEPEMEHHBIX, TIOCIIeI0BAaTeIbHOCTH, psbl, tuddepeHranbHbple ypaBHEHHS );
*Onepanuu HaJ00bEKTAMUUXaPAaKTEPUCTUKNOOBEKTOB(TIPEIEI, HEIPEPHIBHOCTH,ONIEPALIUN

i GepeHINPOBAHNS U MHTETPUPOBAHHUS, DKCTPEMYMBI H T.]1.);
*OCHOBHBIC MaTEMaTHYECKUE METOIbI HCCIICIOBAHNS OOBEKTOB;
*MaremMaTH4ecKnue MOJIEIH THIIOBBIX IIPO(ECCHOHANIBHBIX 3a/1ay;
*Crioco0s!I (hopMann3anuy peaabHbIX (U3NUECKUX SBICHUI,
*OCHOBHBIE TTOHATHS U METOAbI TAPMOHHUYCCKOI'0 aHAJIN3a;
*OCHOBHBIE MTOHATHS U METO/BI TEOPUU QYHKIIHI KOMIUIEKCHOTO TIEPEMEHHOTO;
*OCHOBHBIE TIOHITHS U MCTOABI OICPALUMOHHOI'O UCHUCIICHHA

*OCHOBHBIE MOHATHUS U METOJIbI TCOPUHU BEPOSITHOCTEH U MaTEMAaTHYECKOH CTaTHCTHKH.

1.3. BxogHsblie TpeOoBaHus

|He MIPEeTyCMOTPEHBI

2. Ilnanupyemble pe3yJbTaThbl 00y4YeHHs MO JUCIHUIIIAHE

[Tnanupyemsble pe3yabTaThl

Nupukatop HOCTHKEHUS

nudhepeHInatbHbIC
YpaBHEHUS ¥ KX CUCTEMBI,
BbIYHCJIATH BEPOATHOCTH
COOBITHHA, HAXOIUTE 3aKOHBI
pacnpeeseHus CIyYaHbIX
BCJIIMYHMH, UX YHCIOBBIC
XapaKTePUCTUKU, HAXOJAUTh
CTaTUCTUYECKHUE
XAPAKTEPUCTUKHU U3y9IaeMbIX
BBIOOPOK, BBIJIBUTATH U
MPOBEPATH CTATUCTUYCCKHUC
THUTIOTE3BI.

KOJTMYECTBEHHO OLICHUBATh
pE3yJIbTaThl, MATEMATHIECKH
(hopMyITMpOBaTh TOCTAHOBKY
3a7a4M ¥ pe3ysbTaThl ee
pELICHUs] TPUMEHUTEIBHO K
MPOCKTHPOBAHUIO,
MPOM3BOJICTBY, UCTIBITAHUSIM
W 9KCILTyaTalluH CTPEITKOBO-
MYIIEYHOTO,
apTHILICPUICKOTO H
PAKETHOTO OPYIKHSL.

Wunexc KOMITETEHIINH, C KOTOPBIM CpenctBa
KOMHCTGHHI/IH HHIUKATOpa Og};‘;iiniﬁgTiH;ﬁ:;giI;e COOTHECCHBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ynbTaThl O0y4YCHUS
OIIK-12 NJI-10I1K-12|3HAET: ocHOBHbIE TUIIBI  [3HAET CIIOCOOBI Jluddepeniup
OOBIKHOBEHHBIX Ka4eCTBECHHOM U OBaHHbIM 3a4EeT
nuhdepeHmaTbHbIX KOJIMYECTBEHHOM OLICHKHU
ypaBHEHUI; OCHOBHBIE pe3yJIbTaToB,
MOHSATHUS U TEOPEMBI TCOPHH (MaTeMaTHUCCKON
BEPOSITHOCTEH U hopMynTUpOBKYU U
MaTEeMaTHYCCKOU OCTAHOBKH 3a1a4 U
CTaTHCTHKH. PEe3yJIbTAaTOB UX PEIICHUS
MPUMEHHUTEIIEHO K
MMPOEKTUPOBAHUIO,
[MPOW3BOJICTBY, UCITBITAHHUSIM
W OKCITyaTalluA CTPEIKOBO-
[TyIIEYHOTO,
ApPTUIJICPUICKOTO U
PAKETHOTO OPYXKHSI.
OIIK-12 N-20I1K-12|[YMEET: pewmats YMeeT KaueCTBEHHO U Tect




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wnnexc KOMIETEHIUU, C KOTOPBIM CpenctBa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ynbTaThl O0y4YCHUS
OIIK-12 MJ1-30I1K-12|BJIAJAEET: naBeikamu Brnaneetr HaBbIKaMu PacuetHo-
TTOCTPOCHUS KAa4eCTBCHHOU U rpaduaeckas
MaTeMaTUYECKOW MOJIETTH  |KOJMYECTBEHHOM OIICHKU pabora
TUTIOBBIX pe3yJIbTaTOB,
MpoQeCCUOHANTLHBIX 3a/1a4 ¥ (MaTeMaTHUeCKON
COAEPKATEIBHOU hopMynuUpOBKHU U
WHTEpIIpETalni [MOCTaHOBKY 33/1a4 U
MMOJTyYEHHBIX PE3YIBTATOB; |pE3YyJITATOB X PEHICHUS
OCHOBHBIMH METOJIaMH [IPUMEHUTEIBHO K
peleHns 3a1a4 TeOprun MPOEKTHPOBAHUIO,
BEPOSTHOCTEH U CIyYalHBIX [IPOU3BOJICTBY, UCTIBITAHUSM
COOBITHH C MCIOIL30BAHNUEM |M DKCILTyaTaI[il CTPEITKOBO-
ONPEACIICHUIN U TEOPEM, MyLIEYHOTO,
BEPOATHOCTHBIMHU aApTUJLIEPUICKOTO U
METOJaMHU, BEPOATHOCTHO-  |[PAKETHOTO OpPYKUSL.
CTaTHCTHYECKMMH METOJIAMH
00pabOTKM pe3yIbTaTOB
SKCIIEPUMEHTA.
OIIK-2 N/I-101IK-2 [BHAET: ocHOBHBIEC TOHATHS |3HAET CTIOCOOBI JK3aMeH
Y METOJIbI IMHEIHOMN U CaMOCTOSITENTBHOTO
BEKTOPHOM anreOphi; MIPUMEHEHUST TPUOOPETEHHBIX
OCHOBHBIE TTOHATHSA MAaTEMaTUYECKUX,
AHAJTMTHYECKONW TEOMETPUHN |€CTECTBEHHOHAYYHBIX,

Ha TUIOCKOCTH U B
MPOCTPAHCTBE; MPaBUIIa U
METO/IbI BHIYUCIICHUS
[peesoB,
nuddepeHnrpoBanus,
OCHOBHBIE€ METObI
nccre1oBaHus (QYHKIUHI
OJHOW MEPEMEHHOM C
TTOMOIIBIO TIPOU3BOTHOM;
METOIbl UHTETPUPOBAHUS
(GYHKIIMH OTHOM
MepeMEHHO; paBuiIa U
METOIbI
mddepeHunpoBaHus
(GYHKINH HECKOIBKUX
MEePEMEHHBIX; METO/IBI
WCCIICIOBAHUSA PSIIOB HA
CXOAMMOCTbD U PA3I0KECHUS
¢yuxmii B psaasl Telnopa u
MakJjiopeHa; moHsTHe
TIBOMHBIX, TPOWHBIX U
KPUBOJUHENHBIX
WHTETPaJioB; OCHOBHbIE
MTOHSITHS TEOPUH TIOJIS;
METO/TBI

g hepeHInpoBaHus U
WHTETpUpOBaHus QyHKIUI

COLMATbHO-3KOHOMHYECKUX H
PO eCCUOHATILHBIX 3HAHHH
JJI1 pCHICHUA NHXXCHCPHBIX
3a/ad.




Kommerenmnus

Munexc
WHIUKATOpa

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

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

KOMILJIEKCHOTO
MEPEMEHHOT0; METO/IbI
OTIePaIIMOHHOTO
HCUYUCIICHUSL.

OI1K-2

11/1-2011K-2

YMEET: BBINOTHATH
NEeCTBUS HAJ MaTpULIAMU U
BEKTOpaMHU, UCCIIEIOBATh
CHCTEMBI JIMHEHHBIX
anredpandeckux ypaBHEHUH,
pemiath 3a1aun
AQHAJIMTUYECKON TeOMETPHH;
nuddepeHnrpoBaTh
(yHKIMIO, HAXOJUTh
HauOOoJIbIIEE U HAUMEHbIIEE
3Ha4YeHue (PyHKIMH,
UCCIIEZI0BATH (DYHKITHIO
OJIHOM JAeUCTBUTEIBHON
[epEeMEHHO; HAaXOAUTh
OIpEeIECIICHHbIE U
HEOIIpeIeIICHHbIE
MHTETPAJIbl; HAXOAUTh
[IPOU3BOHBIE, SKCTPEMYMBI
(YyHKINH HECKOIBKUX
NepeMEeHHBIX; UCCIIEI0BATh
YHCIIOBBIE U
(yHKIIMOHAIbHbIC PSAABI HA
CXOAMMOCTb; HaXOJUTh
TIBOMHBIE, TPOMHBIE U
KPUBOJIMHEMHbBIE HHTETPaJIbI;
BBIUUCIISITH OCHOBHBIE
XapaKTePUCTUKH CKaJISIPHBIX
Y BEKTOPHBIX IOJIEH;
BBITIOJTHATD IPUOITKECHHBIE
BBIUMCIJICHHUS C TIOMOIIBIO
PAZI0B; pelaTh 3a1a4u U3
pazaena Teopuu QyHKIUI
KOMIUIEKCHOTO
[IEPEMEHHOT0; IPUMEHATH
npeoOpazoBanue Jlamraca
TS peleHust

g depeHInaNIbHbIX 1
HHTErpo-
nddepeHInanbHbIX
YpaBHEHHUII.

YMeeT caMOCTOSITEIbHO
[IPUMEHSITh IPUOOPETCHHBIC
MAaTCMaTHYCCKHUC,
€CTCCTBCHHOHAYYHBLIC,
COLIMATbHO-3KOHOMHUECKUE U
MpoQeCCUOHATILHBIC 3HAHUS
VTS PEILICHUS] MH)KEHEPHBIX
3a1ay.

TecT

OIIK-2

1J1-30T1K-2

BJIAJIEET: naBeikamu
pelieHus areOpanyecKux
ypaBHEHUH, HABBIKAMU
pereHus 3aa4 1o
AHAUTUTUYECKON

Brnageer HaBbIKaMH
CaMOCTOSITEIBHOTO
MPUMEHEHUS TPUOOPETEHHBIX
MaTEeMaTUYECKUX,

PacueTHo-
rpaduaeckas
pabota




Nupukatop nOCTHKEHUS
Wunexc TLtanupyemeLe pesyIbTaThl KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
Komnerennus iHMKaTOpA OOY9CHHS IO IMCLMIIIHHE | (oo o pyeMbIe OLEHKH
(3HaTs, yMeTE, BIaeTh) pe3ybTaThl 00yUeHUs
TeOMETPUH; HAaBBIKAMH €CTECTBEHHOHAYYHBIX,
UCCIIeZIOBaHUS QYHKIIMH C  [COIMAIBHO-YKOHOMHYECKUX U
MOMOILBIO TPOU3BOAHON MpohecCHOHANbHBIX 3HAHUHT
[EPBOr'0 U BTOPOT'O MOPSAKA; U1l PELICHHSI HMHKEHEPHBIX
HaBbIKaMH pEIICHUs 3a7ad  [3a]ad.
U3 Pa3/iesioB
nQGepeHITNATBHOTO |
WHTETPAJIbHOTO UCYHUCIICHMS,;
METOJIaMH PEIICHUS 3a71a4
U3 Pa3/IeJIOB TEOPUH PSIOB,
TEOPUH IO U
rapMOHMYECKOTO aHAJIN3a;
METOJIaMH BBIYHCICHUS U
HPUIIOKEHUS IBOMHBIX,
TPONHBIX U KPUBOJTHMHENHBIX
WHTETPaJIOB; AJITOPUTMaMU U
HaBBIKAMH PEIICHUS 337124
U3 Pa3/IeTIOB TEOPUHU
(YHKIMI KOMITIEKCHOTO
[EPEMEHHOT0 U
OIepaoHHOro
UCYUCIICHHUS.
3. O0bem u BUABI Y4eOHOIl padoThI
Pacnpenenenue
. Bcero M0 CeMECTpaM B Hacax
Bun yaebHoit paboTs
4acoB Howmep cemectpa
1 2 3 4
1. ITpoBeacHMEe yueOHBIX 3aHATHH (BKJIFOUYAs TIPOBEJIC- 314 80 90 72 72
HUE TEKYIIET0 KOHTPOJIS YCTIEBAEMOCTH) B (hopMe:
1.1. KoHrakTHas ayquropHas paboTa, U3 HUX:
- exruu (JI) 112 32 32 24 24
- naboparopusie padoTsl (JIP)
- IPaKTUYECKHE 3aHATHS, CEMUHAPHI U (MITH) IpyTHe 186 44 54 44 44
BHJIbI 3aHATHH cemuHapckoro tuma (I13)
- KOHTPOJIb camocTosiTeibHON paboTsl (KCP) 16 4 4 4 4
- KOHTpOJIbHAsI paboTa
1.2. CamocTosiTenbHas padora ctyaeHToB (CPC) 370 100 90 108 72
2. IlpomexxyTouHas arTecTauus
DK3aMeH 72 36 36
JlndpdepenumpoBaHHbIi 3a4eT 18 9 9
3auer
Kypconoii mpoekt (KIT)
Kypcosas pa6ora (KP)
OO01mas Tpy10eMKOCTb JUCIIATUTHHBI 756 216 180 216 144




4. Coaepxxanue IMCUUNIMHBI

Hawnmenosanue pa3aciioB JUCHUIIIIMHBI C KPATKUM
coJiep)KaHUuEeM

O06beM ayTUTOPHBIX
3aHSTHUI 110 BUAM B 4acax

O0BeM
BHEAYyIUTOPHBIX
3aHATHUN 110 BUIAM
B yacax

1 | gap | m

CpPC

1-i1 cemecTp

JIunelinas anre6pa

16

Tema 1. Matpuisl. OnpenenuTent.
Tema 2. CrcTeMbl TMHEHHBIX anreOpandeckux
YpaBHEHUI.

BekropHas anrebpa

18

Tema 3. BexTopHble BenmnunHbl. JInHelHBIE oniepanum
HaJl BEKTOpaMH.
Tema 4. Henuneitnbie onepanuu HaJl BEKTOpamH.

AHaTUTHYECKasi TeOMETPHs

30

Tema 5. YpaBHEeHME IMHUU Ha IIIIOCKOCTH.
Tema 6. YpaBHEHUS IUIOCKOCTH, IPSIMOK B
[IPOCTPAHCTBE.

Tema 7. Kpuble Broporo nopsika.

BBejieHre B MaTeMaTHYECKHIA aHAITU3.
JluddepennmanbHoe HcUrcieHne GyHKINH 0THON
[MepEMEHHOMN

14 0 22

36

Tema 8. [Ipeaen uncioBoil mociaea0BaTeTLHOCTH.

Tema 9. [Ipenen u HENPepHIBHOCTD PYHKIMNA OJTHOM
[IEPEMEHHOM.

Tema 10. [IponsBoanas ¢GyHKIMI OAHON IEPEMEHHOM.
Tema 11. uddepennuan. OcHOBHBIE TEOPEMBbI

¢ depeHInanbHOT0 HCUYUCIICHUS.

Tema 12. UccnenoBanue GyHKINUNA OHON IEPEMEHHOM.

NTOI'O no 1-my cemectpy

32 0 44

100

2-# cemecTp

WuTerpansHoe ucunciaeHne QyHKINH 0aHOM
rnepeMeHHoM. KoMmriekcHbie uyncna u JeHCTBUS Haj
HUMHA

12 0 22

40

Tema 13. HeonpeneneHHbIH HHTETpaL.

Tema 14. Knaccbl uHTErpupyemMbIx (pyHKLINH.

Tema 15. OnpeneneHHblil HHTETpa.

Tema 16. ['eomeTprueckne u HpU3NIECKUE IPHITIOKCHUS
ONpeAEICHHOI0 UHTErpaIa.

Teopus QyHKIMI HECKOJIBKUX MTEPEMEHHBIX

22

Tema 17. OyHKIIMN HECKOJIBKUX MTEPEMEHHBIX. HacTHbIE
MPOU3BOAHBIC (PYHKIUNA HECKOJIBKUX MEPEMEHHBIX.
Tema 18. DkcTpemMmyMbl QyHKIUI HECKOIBKUX
MEPEMEHHBIX.




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

Jluddepennmanpablie ypaBHEHHS

12

0

22

28

Tema 19. JIuddepeHnmanbable ypaBHEHUS MTEPBOTO
nopsiaka, muddepeHnranbHbIe YpaBHEHNUS,
TOTTyCKAIOIIHE MOHMKEHUS TMTOPSIKA.

Tema 20. JIuneitapie quddepeHITnaIbHbIE YPABHEHHUS
BBICIIMX MTOPSIIKOB.

Tema 21. Cuctemsl qudepeHITHaTEHBIX YPaBHEHH.
BapuanronHoe NCUNCIICeHNE ¥ ONTHMATBEHOE
yIIpaBIICHHE.

NTOI'O no 2-my cemecTtpy

32

54

90

3-ii cemecTp

WuTerpanbHoe ncurciaeHue QyHKIUH HECKOIbKUX
MEePEMEHHBIX

12

22

46

Tema 22. J[BoitHOM HHTETpAI.
Tema 23. TpoiiHoil HHTETpaJL.
Tema 24. KpuBoJIMHEWHbBIE HHTETPAJIBI.

Teopust monst

30

Tema 25. CkansipHoe nose.
Tema 26. BekTopHoe moe.

Psiner

16

32

Tema 27. UucnoBble psiibl. 3HAKOIIEPEMEHHBIE PSIBL.
Tema 28. CreneHHble psAabpl. DyHKINOHAIBHBIE PSIIBI.
Tema 29. Paznokenne GpyHKIMI B TPUTOHOMETPUYECKHUI
pan Oypbe.

HNTOI'O mo 3-my cemectpy

24

44

108

4-11 cemecTp

Teopust pyHKINH KOMIUIEKCHOTO TIEPEMEHHOTO

10

16

26

Tema 30. KomiiekcHbIe unca.

Tema 31. @yHKIIMN KOMIUIEKCHOTO IEPEMEHHOTO.
Tewma 32. UnterpupoBanue GyHKIIMH KOMIUIEKCHOTO
[MePEMEHHOTO.

Tema 33. Psaabl B KOMIUIEKCHOM IIIOCKOCTH.

Tema 34. BriueTkl.

OrnepanmoHHOE UCUHCIICHNE

10

Tema 35. IIpeoGpazoBanue Jlamnaca.

Teopust BEpOSATHOCTEH U MaTeMaTH4YeCKasi CTaTUCTUKA

12

22

36

Tema 36. IIpeameT Teopun BEPOSITHOCTEI.

Tema 37. MeTobl BBIYUCIIEHHSI BEPOSTHOCTEM.

Tema 38. [loBTOpEeHUE UCTIBITAHUH.

Tema 39. CnyuaiiHble BEJIMYUHBI.

Tema 40. 3agaun MaTEMaTUYECKONW CTATUCTUKH.
CraTucTHYeCKUE OIEHKHU TTApaMETPOB pacpe/IeIICHUsI.
O0paboTKa HIKCIEPUMEHTAITBHBIX TaHHBIX. DIIEMEHTHI
TEOPUU HAJICKHOCTH.

UTOI'O no 4-my cemecTtpy

24

44

72

NTOI'O no nucruiuinee

112

186

370




TemaTtnka NpUMEPHBIX MPAKTUYECKUX 3aHITUI

HN;'; HanMeHoBaHUe TeMbI NIPAKTHYECKOT0 (CEMHHAPCKOI0) 3aHATHS

1  |Beruucnenue onpenenureneid. CnokeHne, yMHOKEHUE MaTPHL, YMHOKEHUE MaTPHUIIbI HA YHCIIO.
Haxoxnenue panra matpuisl. Haxoxenue oOpaTHON MaTpUIbL.

2 |Pemenus cucTteM JIMHEHHBIX anreOpandeckux ypaBHeHui (MeTtogom Kpamepa, ['aycca, oOpaTHoi
MaTpPHULIBI).

3 |BwImosiHEHUE JTUHEHHBIX OTepaIiii Haj BeKTopamu. PaznmoskeHne BekTopa 1mo 0asucy.

4  |BpluucieHue CKaIsSIpPHOTO, BEKTOPHOI'O U CMEUIAHHOTO MPOU3BEIEHUSI BEKTOPOB.

5  |[HaxoxkaeHue yria Mexay IByMs NPsSMBIMH Ha IIIOCKOcTH. [IpoBepka ycioBusl apajiieIbHOCTU U
[EePIEHANKYIAPHOCTH MPSMBIX. BeIYMCiieHne pacCTOSHUS OT TOYKH JI0 MPSIMOH.

6  |Bolumciienue yria Mexay IUIOCKOCTSAMU. PerieHue 3a7a4 Ha B3aMMHOE PAcofiOKEHHE MPSMOM U
[JIOCKOCTH B MPOCTPAHCTBE, B3aUMHOE PACIIOJIOKEHHE MPSMBIX B IPOCTPAHCTBE.

7  (llpuBeaeHME KPUBBIX BTOPOTO MOPsAKA K KAHOHUYECKOMY BHITY.

8  |BwiumcieHue npenesia YUCIOBOM MocienoBaTebHOCTH. [I[prMeHEeHe OCHOBHBIX TEOPEM O
rpeaenax.

9  |Bberuucnenue npezaena GyHKINH OAHOM epeMeHHON. PackpriTie mpocTeimmx
HeonpenenéHHocTel. CBeieHNe MPeAeioB K 3aMedaTeNbHbIM U Beluucienne ux. [Iposepka
(GYHKIIMH Ha HEPEPHIBHOCTD, HAXOKJCHUE TOYEK Pa3pbiBa (PYHKIINU.

10  |BprunciieHre MPOU3BOIHOMN CIIOXHOW (PYHKITHH, HESIBHOM U MTapaMeTpUUYECKON (yHKIINH.
Jlorapupmuueckoe auddepeHpoBanme.

11 |Haxoxnenne muddepenmmana GyHknn. Beraucienne mpeaenos ¢ MOMOIIBIO TpaBuiia
JlonmTans.

12 |MccnenoBanue QyHKIMIA U TOCTpOeHUE ee rpaduka.

13 |HaxoxmeHue HeolpeIeIeHHbIX HHTETPAJIOB, UCTIOIB3YsI TAOIUIIBI MHTETPAJIOB K OCHOBHBIE
METO/bl MHTEIPUPOBAHU: 3aMEHa MIEPEMEHHON, MHTErpUpOBaHue Mo YacTsaM. IHTerpupoBanue
npobei, cofepKaluxX KBaJpaTHbIN TPEXWIECH B 3HAMEHATeJIe.

14  |MuTerpupoBaHue IpOOHO-pallMOHATIBHBIX (PYHKIUH, TPHTOHOMETPUYECKIX, HEKOTOPBIX
MppALMOHATbHBIX BBIPAKCHHA.

15 |HaxoxmeHue onpene’eHHbIX HHTETPAJIOB U HECOOCTBEHHBIX HHTETPAJIOB.

16 |[IpumeHeHuUE ONpeeIeHHOT0 MHTErpaia /Ui BEIUMCICHUS TUIoIaaeii, 00beMOB Tel, JJIMH IyT
KPUBOM, IIIOIIa1eii MOBEPXHOCTHU TEJ BPALIEHMSI, MACChl, MOMEHTOB MHEPLINH, LIEHTPOB TSKECTU
[JIOCKUX TE€J, CTATHYECKUX MOMEHTOB TUIOCKUX TEJI.

17 |Haxoxnaenue 001acTH OMpeeeHus] U IOCTPOSHUE TeOMETPHUYECKOT0 H300pakeHue QyHKINN
HECKOJIBbKHX IepeMeHHbIX. JnddepennnpoBanre GyHKINN HECKOIbKUX NEPEMEHHBIX.

18 |HaxoxpaeHue 3kcTpeMyMoB (YHKIIMI HECKOJIbKHX NepeMeHHbIX. HaxoxkieHue kacateabHON
MIOCKOCTH U HOPMaJIU K TIOBEPXHOCTH.

19 |PemeHue HHTETPUPYEMBIX TUTIOB MU GEepeHIIMANbHBIX YpaBHEHHH ITepBoro mopsiaka. Pemenue
Qg depeHInaNbHbIX YPaBHEHHH BBICIINX MOPAIKOB, TOMYCKAIOIUX MOHMKEHHE CTETICHH.

20 [PemieHne OAHOPOAHBIX U HEOAHOPOIHBIX JTMHEHHBIX AU(PepeHIINaTbHBIX YPAaBHEHUN C
MOCTOSTHHBIMU K03()(pHIIMEHTaMH CO CTIelMalbHOM MPaBOM YacThIO.

21 [Pemenue cucteM OOBIKHOBEHHBIX MU((HEpEeHIINATBHBIX yPaBHEHHH.

22 |BpluuciieHUe IBOMHOIO MHTErpaja B MPSIMOYTOJIBHBIX U MOJSPHBIX KOOPIMHATAX.




HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHaPCKOFO) 3aHATUA

ILIL.

23  |BelunciieHne TpOMHOIO MHTErpajia B pa3InuHbIX CUCTEMaX KoopauHaTt. [IpuiioxeHust TpoitHOTo
WHTErpasa.

24 |Boluncnenue kpuBoiauHeHbIX uHTerpaios I u Il pona.

25 |HaxoxxaeHue XapaKTepUCTUK CKAJSPHOTO MOJI.

26 |HaxoxxaeHue MHTErpalbHBIX U JIOKAJIBHBIX XapaKTEPUCTUK BEKTOPHOTO TOJISI.

27 |UccnenoBaHue HAa CXOAMMOCTb YHCIIOBBIX PAZOB C IOMOILBIO JOCTATOYHBIX IPU3HAKOB
CXOJIMMOCTH PSIJIOB C TIOJIOKUTEILHBIME WICHAMHU: TEOPEM CpaBHEHUs, mpu3Haka J{anambepa,
WHTETPAILHOTO U paauKaibHOTO pru3HakoB Komm. MccnenoBanue Ha aOCOMIOTHYIO M YCIIOBHYTO
CXOJUMOCTb 3HAKOTIEPEMEHHBIX PSJIOB.

28 [Haxoxxaenue o0xacTu CXOAUMOCTH (QYHKIIMOHATIBHOTO psaja. OThICKaHHE WHTEpBaja, paanyca u
001acTu CXOAMMOCTHU CTENEHHOTO0 psfa. [IpuMeHeHue creneHHbIX psAA0B K NPUOIHKEHHBIM
BBIYHCIICHUSM.

29 [Paznoxenue QyHKIMH B psig Pypse.

30 |BoimosiHeHUE ACUCTBUIM C KOMIUIEKCHBIMUA YUCIIAMH.

31 |IuddepennupoBanre GyHKIINA KOMITIEKCHOTO apryMEHTA.

32 |AnTerpupoBanue QyHKIMH KOMIUIEKCHOTO apryMEHTa.

33  |Paznoxenne pyHkiuu B panasl Teiinopa u Jlopana.

34 |[IpuMeHEHHE BBIYETOB K BHIYUCICHHUIO HHTETPAJIOB.

35 |[Ipumenenue npeobpazoBanus Jlammaca.

36 |[IpumeHeHHE KIAaCCHUECKOIro ONpeIeiIeHUs] BEPOATHOCTH K PEIICHHUIO 3a/1a4.

37 |[IpumeHeHue GOPMYIIBI TOTHON BEPOSATHOCTH.

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

39 |BbluncineHHe YUCIOBBIX XapaKTEPUCTUK CIyYailHbIX BETUYHH.

40 |[locTpoeHue MoaUroHa U rucTorpaMmsl. [IpoBepka cTaTUCTUUECKUX THUIIOTES.
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5. Opranu3anMOHHO-NIEAATOrHYECKHUE YCIOBUA

5.1. O0pa3oBaTre/ibHbIE TEXHOJIOT UM, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUA
KOMIIeTeH Ui

[IpoBeneHwe JEKIMOHHBIX 3aHATHHA MO JUCIMILIMHE OCHOBBIBACTCS HAa aKTHBHOM METOZE OOydYeHUs,
Mpy KOTOPOM ydYalluecs He MAacCHUBHBIC CITYIIATENM, a aKTUBHBIC YYaCTHUKHU 3aHSATHS, OTBEYAIONINE Ha
BOIIPOCHI TperojiaBareliss. Bompockl mperogaBaTeisi HaIElICHbl Ha aKTUBH3AIUI0 MPOIECCOB YCBOCHUS
MaTepuasia, a TakKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HamMedaeT CIUCOK
BOIIPOCOB, CTUMYJIMPYIOIIUX acCOIMAaTHBHOE MBIIUICHWE W YCTaHOBJICHHE CBS3€H C paHee OCBOCHHBIM
MaTepHralioM.

[IpakTrueckne 3aHATUS TIPOBOJATCS HA OCHOBE peaju3allii MeTojla OOydYeHHUsS JICHCTBUEM:
OTIpeICTISIOTCS TPoOIeMHbBIE 00acTH, popMupyrOTCs Tpynmbl. [Ipu MpoBeneHNN MPAKTUISCKUX 3aHATHI
MPECTIeAYIOTCS CIEAYIONUE eN: MPUMEHEHNE 3HaHUN OTIENBbHBIX TUCIHIUIMH W KPEaTUBHBIX METOJIOB
TUTSL pereHust MpoOIeM U NMPHUITHS PEIIeHUi; 0TpadoTKa y 00y4JarommMxcsi HaBBIKOB KOMaHIHOW paboTHl,
MEKJIMYHOCTHBIX KOMMYHHUKAIUA W Pa3BUTHE JIMJICPCKUX KAYECTB; 3aKPEIUICHHE OCHOB TEOPETHUYECKHX
3HAHUU.

[IpoBeaeHue 1a0OPaTOPHBIX 3aHATUN OCHOBBIBACTCS HAa WHTEPAKTUBHOM METOJE OOY4YEHHs, MpH
KOTOPOM 00ydYaroluecs: B3auMOJICHCTBYIOT HE TOJIBKO C MpernojiaBarenieM, HO U APYyT ¢ apyrom. [lpu atom
TOMUHUPYET aKTUBHOCThH Y4YaIIMXCSl B Ipoiiecce oOydeHusi. MecTo mpemnojaBaTeisi B MHTEPAKTUBHBIX
3aHATUSAX CBOAMTCS K HAIIPABIICHHUIO NEATEIHHOCTH 00YJaIOMUXCS HA TIOCTIKEHHUE [IEJICH 3aHATHS.

[Ipu mpoBeneHnM y4eOHBIX 3aHATHI UCTIONB3YIOTCS HHTEPAKTHBHBIE JIGKIIUU, TPYTIIIOBBIEC TUCKYCCHH,
POJIEBBIC UTPBI, TPEHUHTY U aHAJIN3 CUTYAIlMid 1 MMUTALMOHHBIX MOJICIICH.

5.2. MeToauueckue YKazanud 1J1d oﬁyqamnmxcsl 10 U3YYCHUIO JTUCIHUIIJIHHBI

[Ipy  wW3ydeHMHM JUCHMIUIMHBI  OOYYarOIIMMCS  IEJIeCOO0pa3sHO  BBINOJHATH  CIICAYIOIIUE
PEKOMEHIALINH:

1. U3ydenne y4eOHOM TUCIIUILTUHBI JOKHO BECTUCH CHCTEMATHUECKH.

2. lTlocme wu3y4yeHHMs Kakoro-nubo paszaena Mo Y4YeOHHMKY WIM KOHCIEKTHBIM MarepHajam
[PEKOMEHIYETCs 110 aMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBIL, OIPEEIECHMS], IOHATUS pa3aena.

3. Ocoboe BHUMaHHE CJEIyeT YAEIUTb BBIMOJIHEHHUIO OTYETOB IO MPAKTHUYECKUM 3aHATHSM,
1abopaTOpHBIM padOTaM U MHIMBUIYaTbHBIM KOMIJIEKCHBIM 33JJaHHUSIM Ha CAMOCTOSATEIbHYIO paldoTy.

4. Bea TemaTHKa BOIIPOCOB, M3Y4aE€MBIX CAMOCTOSATENBHO, 3a1a€TCsl Ha JIEKIMSIX MPErnoaBaTelIeM.
VM ke maroTcs HCTOYHUKY (B TIEPBYIO OYepelb BHOBb M3aHHBIC B IEPUOANYCCKON HAYIHOH JINTEpAType)
U1t GoJIee IETATbHOTO MMOHMMAaHHUS BOTIPOCOB, O3BYYEHHBIX HA JICKIIHH.

6. Hepeqenb yqeﬁﬂo-MeTozmqecxoro 4| I/IH(I)OpMaIII/IOHHOFO o0ecreuyeHus
JJIS1 CAMOCTOSITE/IbHOM paﬁDTbI Oﬁy‘laIOIIII/lXCﬂ o JTUCIMUIIIMHE

6.1. IleuaTHast yueOHO-MeTOAMYECKAA JTUTEPATYpPa

bubnuorpadpuueckoe onucanue KonuuectBo
Ne i/ (aBTOD, 3aryaBue, BUJA U3AHUS, MECTO, U3AATEILCTBO, 9K3EMILISIPOB B
rOJ] U3/1aHus, KOJIMYECTBO CTPAHMIL) o6ubnmorexe

1. OcHoBHas TUTEpaTypa

1 ['mypman B. E. Teopus BeposTHOCTEN 1 MaTeMaTUyecKasi CTaTUCTUKA : 19
yueOHoe nocobue a1 By30B. 12-e uzn., nepepad. Mockaa : FOpaiit, 2010.
479 c.

2 JlubdepentnmanpHoe u naTerpansHoe ucuncienus. T. 1. Uza. crep. 15

Mocksa : Anbsiac, 2022. 416 c. 26,0 ycn. med. .
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Juddepennmansaoe u uHTErpambHoe ucuncienus. T. 2. Crep. Mocksa :
Anbsiac, 2021. 544 c. 34,0 ycn. ned. 1.

21

Krnerenuk /. B. COopHUK 3a/1a4 110 aHATUTHYECKOW T€OMETPHUH : ydeOHOE
nocoOue i BTy30B. 17-e u3n., crep. Cankr-IlerepOypr [u np.] : Jlans,
2014. 223 c¢. 11,76 yca. ney. 1.

Kpacnos M. JI., Kucenes A. U., Makapenko I'. . ®ynknun
KOMIUIEKCHOTO epeMeHHOoT0. OrnepalioHHOe ucunciieHue. Teopus
YCTOMYMBOCTH : 33[]a4M U YIIpaKHEHUS. 2-€ U3, nepepad. u nomn. Mocksa
: Hayka : ®usmarnur, 1981. 303 c.

41

PemeOHUK K COOPHUKY 33124 [0 KypCy MaTeMaTHUeCKOro aHajIn3a
bepmana : yaeoHoe nocobue. Cankr-IlerepOypr : Jlanb, 2008. 607 c.

10

2. lonoiHUTEIbHAS JJUTEPaTYypa

2.1. YueOHble U HAYYHbIe U3JaAHUS

bepmant A.®. KpaTkuit Kypc MaTeMaTH4eCKOTO aHallu3a : Y4COHUK IS
By30B / A.®. bepmanT, .I'. Apamanosuu. - Cankt-IleTepOypr: JIaus,
2005.

55

JuddepennmanbHoe 1 HHTErpabHOE HCUHCIeHne. - Mocksa: , J[poda,
2005. - (Bpiciast maTeMaTHKa : y4eOHUK JUIs By30B : B 3 T.; T.2).

40

Jlubdepennmansabie ypapaeHus. Kparaeie uaTerpansl. Psajapl. @yHKImn
KOMIUIEKCHOTO TiepeMeHHOro0. - Mocksa: , Jlpoda, 2003. - (Beicmas
matemaruka / SI. C. byrpos, C. M. Hukonbckuii : yaeOHUK TS BY30B : B 3
T.; T. 3).

138

KpacnoB M. JI. OnepannionHoe ucuncnenue. Teopust ycTONYMBOCTH :
3aJ1a4M U IPUMEPBHI C MOAPOOHBIMU PEUICHUSAMH : yueOHOe mocodue st
BTY30B / M. JI. Kpacnos, A. U. Kucenes, I'. 1. Makapenko. - Mocksa:
JIubpokom, 2013.

80

T. 1. - M., CII6: , ®usmatiut, HeBckwmii quanekt, 2001. - (Kypc
mddepeHIInanTbHOr0 ¥ HHTETPAIbHOTO UCUUCIICHHS : ydeOHoe mocobue
1St By30B : B3 T.; T. 1).

49

T. 1. - M.:, Dkemo, 2006. - (ITpakTukyM 1O BBICIIEH MaTeMaTHKE :
yuebHoe nocobue : B2 1.; T. 1).

T. 2. - M., CII6: , ®usmatiut, HeBckwmii quanekt, 2001. - (Kypc
mddepeHIInanTbHOr0 ¥ HHTETPAIBbHOTO HCUUCIICHHS : ydeOHoe mocobue
i By30B : B 3 T.; T. 2).

44

T.2.-M.:, Dkemo, 2006. - (IIpakTukyMm 110 BhICIIEH MaTeMaTHKE :
yueOHOe ocodue : B 2 T.; T. 2).

T. 3. - M., CII6: , ®usmatiut, HeBckwmii quanekt, 2002. - (Kypc
mddepeHIInanTbHOT0 M HHTETPAIBHOTO UCUUCIICHHS : ydeOHoe mocodne
i By30B : B 3 T.; T. 3).

46

10

DeMeHThI TMHEHHOH anreOpsl M aHAINTHYECKON reoMeTpun. - Mockaa: ,
Jpoda, 2005. - (Beicmas maremaTuka : ydeOHUK /Ui By30B : B 3 T.; T.1).

40

2.2. llepuoanueckue u3aaHus

He ucnons3yercs |

2.3. HOpMaTHBHO-TCXHI/l‘leCKI/le H3JaHuA

He ncnone3syercs |

3. MeTounquKne YKazaHus AJd CTYACHTOB 110 OCBOCHUIO TUCHUIIIMHBI

He ucnons3zyercs |

4. YueOHO-MeTOAUYECKOE 00ecnieYeHre CAMOCTONATeIbHOI padoThI CTy/IeHTa

['ycapenko E.JI. Bektopnas anre6pa : yaeOHO-MeToIMuecKoe nocobue /
E.JI. I'ycapenko, C.b. Maiizenec. - [lepmb: U3n-so III'TY, 2006.

36
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2 Kynreiuesa JI. M. Matematndyeckuil aHanus B 3a1a4ax U YIPAKHEHUAX : 25
yueOHO-MeToanueckoe nmocodue / JI. M. Kynteimesa, B. I1. [TepBaguyk,
M. A. CeBoauH. - [lepmsb: U3n-so ITHUITY, 2013.

3 CwmpiuisieBa T. B. Marematuka. [{uddepennuanbabie ypaBHEHUS : 90
yaeOHoe mocobwue s By30B / T. B. Cmbmuisiena, E. 1O. Pekka, O. A.
®denoceena. - [lepmb: M3a-so I[THUITY, 2017.

4 CwmbiuuisieBa T. B. Marematuka. Jluneiinas anredpa, BeKTOopHas anreopa, 118
aHaJMTHUYeCcKasi TeoMeTpus : yaeOHoe mocobue s By3os / T. B.
CwpinuisieBa. - [lepms: Uzn-so ITHUITY, 2012.

5 CwumpinisieBa T. B. Marematuka: BBeieHHE B aHanu3, tuddepeHnuansHoe 265
vcurciacHre GYHKIIUN OJHON TIEPEMEHHOH : yaeOHOe TocoOue i By30B /
T. B. CmeiiisieBa, E. FO. Pekka. - [Tepms: Uzn-go ITHUITY, 2013.

6 Teopust GyHKIMIA KOMILIEKCHOTO MTEPEMEHHOTO : Y4eOHOe TTocoOue s 60
BTY30B / E. B. Koctuna [u ap.]. - [lepms: U3a-so IIT'TY, 2011.

6.2. JekTpoHHAs yueOHO-MeTOoANYecKasi JJuTepaTrypa

HocTynHoCcTh
(cets UHTEpHET /
HaumenoBanue Ccbuika Ha
Bun nurepatypst . JIOKaJIbHAs CETh;
pa3paboTku HH(pOPMAITMOHHBIN pecypc .
ABTOPU30BaHHBIH /
CBOOOHBIN JOCTYI)
JlonostHuTenbHas (BaneeBa P. @. ®ynkuuun http://elib.pstu.ru/Record/RU|inokansHas cetTs;
uTepaTypa KOMIUIEKCHOTO TIEPEMEHHOTO 1 PNRPUelib4379 ABTOPU30BaHHBIN
ornepanuonHoe ucuncienue / P. @. JIOCTYII

Baneesa, P. X. Cniuupina. - [lepms:
Wznarenscteo ITHUITY, 2016.

Jlononuutenbraast |Kpacuos M. JI. ®yHkIumn http://elib.pstu.ru/Record/RU|nokansHas cetsb;
nmuTeparypa KOMITJIEKCHOT'O TIEPEMEHHOTO PNRPUelib2333 aBTOPHU30BAHHBIN
OmnepanoOHHOE NCUNCIICHHUE OCTyI

'Teoprs yCTOWYMBOCTH : 3a4a4U U
ynpaxknerus / M. JI. Kpacuos, A.
. Kucenes, I'. 1. Maxkapesko. -
Mocksa: Hayka, ®@uzmatiut, 1981.

JlononxuTenpHass |MunbkoBa, P. M. @yHKIuun http://elib.pstu.ru/Record/ipr (nokanwHas ceTh;
nmuTeparypa KOMITJIEKCHOTO TIEPEMEHHOTO B books68509 aBTOPHU30BAHHBIN
npuMepax u 3a/1a4ax : yueOHoe OCTYI

nocobue / P. M. MuHbKoOBa. -
ExatepunOypr: YpanbCckuii
dbenepanbublil yauBepcutet, ObC

ACB, 2014.
JlomotantenbHas ([lepBaguyk B. I1. Beicmas http://elib.pstu.ru/Record/RU|nokansHas ceTs;
nmuTeparypa MaTeMaTuKa JijIsl SKOHOMUCTOB : PNRPUelib2667 ABTOPHU30BAHHBIM
yae6HOoe ocobue / B. I1. OCTYTI

[lepBanuyk, C. H. Tpery6osa, /1. b.
[llymkoBa. - Ilepms: U3a-Bo III'TY,
2007.

13




Bun nutepartypst

HaumenoBanue
pa3paboTKu

CcrlIka Ha
UHPOPMAIIMOHHBINA pecypc

HocTynHocTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)

JlonostauTenbHas (Teopus ¢pyHkmic komruiekcHoro  |http://elib.pstu.ru/Record/RU|nokanpHas ceTh;
nuTepaTypa nepeMeHHoro : yueoHoe nocobue  [PNRPUelib3272 ABTOPU30BaHHBIN
s BTy30B / E. B. Koctuna [u ap.]. TOCTYT
- ITepmb: U3p-o III'TY, 2011.
[ononuutenbHast |®uxteHronsi .M. OcHOBBI http://elib.pstu.ru/Record/RU|nokanpHas cetsb;
nTeparypa maTemaruyeckoro aHanmuza / M.  [PSTUbooks123367 aBTOPHU30BaHHBIM
®uxtenroisbll. - CI16: Jlans, 2006. TOCTYT
OcHOBHas bepman I'. H. Coopruk 3amad mo  |http://elib.pstu.ru/Record/RU|nokanbHas cetp;
nuTeparypa Kypcy MmareMatudeckoro ananuza : [PNRPUelib2674 ABTOPU30BAHHBIM
yueoHoe nocooue / I'. H. bepmas. - JOCTYTI
Canxrt-IleTepOypr: IIpodeccus,
2008.
OcHOBHas Knerenuk /I. B. Coopuuk 3amau o |http://elib.pstu.ru/Record/RU|nokanbnas cetb;
nreparypa AHAJTUTUYECKOW FEOMETPUU : PNRPUelib2275 aBTOPHU30BaHHBII
yaeOHoe mocobue st BTy30B / 1. OCTYI
B. Knerenuk. - Cankr-IlerepOypr:
[Tpodeccus, 2001.
Y4eOHo- AHaJTMTHYCCKAst TCOMETPHS : http://elib.pstu.ru/Record/RU|iokansHas ceTs;
METOTUIECKOE yaeOHOoe ocobue / B. I1. PSTUbooks136980 ABTOPU30BaHHBIN
obecrnieueHne [lepBaguyk [u ap.]. - [lepms: Uzn- TOCTYTI
camocTositensHou [Bo III'TY, 2007.

paboTHI CTYZACHTOB

'YueOHo-
METOIUYECKOE
oOecIieueHue
CaMOCTOSITCIbHOM
pabOTHI CTYZCHTOB

bparuna H. A. [Ipenenst
MoCJIeI0BaTeIbHOCTEH M (PYHKINH :
yaeOHO-MeTorIeckoe mocooue / H.
A. bparuna, A. A. CaBo4kuHa. -
[lepmb: U3n-so III'TY, 2010.

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

JIOKaJIbHAsl CETh;
ABTOPU30BaHHbBIN
OCTYTI

YuebOHo-
METOIUYECKOE
oOecIieueHne
CaMOCTOSITENILHOMI
palbOTHI CTYZCHTOB

Ketukos B. H. ®ynkumn
KOMIUIEKCHOTO IEPEMEHHOT0 U UX
MPHUIIOKEHUS : yueOHOe TTocooue /
B. H. KetukoB, A. M. denocees. -
[Tepmb: U3n-so III'TY, 2006.

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

JTOKaJIbHAs CETh;
aBTOPHU30BAHHBIN
TOCTYTI

YuebHo-
METOINYECKOE
oOecIieueHme
CaMOCTOSATEILHOU
paboThI CTYJCHTOB

KpatHble, KpuBOJIUHENHBIE U
[MOBEPXHOCTHBIE HHTETPAJIBI :
y4eOHO-MEeTOANYECKOE T0coOue AT
cTyneHTOB 2 Kypca / [lepmckuii
rOCYJIapCTBEHHBIN TEXHUYECKUN
yHuBepcutet, Kadenpa Beicmeit
MmateMaTuku; Coct. M. A.
MakaroHosa [u ap.]. - [lepmb: U3n-

Bo [II'TY, 2007.

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

JIOKaJIbHAas CETh;
aBTOPU30BAHHBIM
JOCTYII
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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

MATLAB 7.9 + Simulink 7.4 Academic,
ITHUITY 2009 r.

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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HaumenoBanne Cchutka Ha HH)OPMAIIMOHHBIN pecypc

DneKTpoHHO-O0nbmoTeuHas cucrema [PRsmart

http://www.iprbookshop.ru/

Wudopmarmonnsie pecypebl Cetn Koncynsrantllnroc JTOKaJIbHAS CETh

7. MaTepuajibHO-TEXHHYECKOeE oDecriedeHne 00pa3oBaTeIbHOI0 NMpoiecca 1mo

JTUCIHUILINHE

Bun 3anaruit

HanMeHoBaHuE HEOOXOIMMOIO OCHOBHOTO 000PYAOBaHHUs
¥ TEXHUYECKUX CPEICTB O0yUCHHUS

KonnuectBo enunuIg

Jlexuus Jlocka, mapkep 1
Jlexumst [IpoekTop, HOYTOYK 1
[IpakTyeckoe [locka, Mapkep 1
3aHATUE

8. DoH OLIEHOYHBIX CpeacCTB INCIUIIINHDBI

|OHI/IC3H B OTACIIBHOM 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

HanpasJ/ieHue MOArOTOBKHU: 17.05.02 CtpenkoBo-IyILIEYHOE,
APTUILTIEPUICKOE U PAKETHOE OPYKHUE

[Tepmsb 2024



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

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

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

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

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

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

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

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



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

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

- KOHTPOJIb OCTaTOYHBIX 3HAHUH.

2.1. Tekymuii KOHTPOJIb YCBOCHUS MaTepUaJia

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

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

2.1.1. 3amura pacueTHo-rpaduvecKux pador

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

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

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

Ne | Homep | Homepa
HaumenoBaHue MaTepuagoB KOHTPOJIS

/0 | MOAYJS | pa3zesioB

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

2. 2 KonTponbHast pabota « BekropHast anre6pa»

3. mod 2 4 Konrponsnas padorta «I[Ipenenbn

4, 4 Kontponbnas padota «IIponsBogHas»

S. mod 3 5 Konrponbnas padora «HeornpeneneHHblii HHTErpan»

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

7. 7 KonTponbhas pabota «Pemenne nuddepeHnanbHbIX ypaBHEHUI
BBICHIMX MOPSJIKOBY

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

9. mod 6 9 KonTponbHas padoTa «Psaeny

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

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

12. 13 KontponbHas padora «CiyyaifHble BETHUYUHBI




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

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

2.2.1. PyOexHoe TeCcTUPOBaHME

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

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

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

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

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

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

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

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

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

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

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

3.1. Ouenka ypoBHsi c)OPMUPOBAHHOCTH KOMIIOHEHTOB KOMIIEeTEHIIUIH

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

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

3.2. Onenka ypoBHsl c()OPMUPOBAHHOCTH KOMIIETEHIIUH

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

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

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



3AJIAHUSA 110 OBPA3OBATEJBHOM IPOTPAMME

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

Ha3bIBAIOT UHTCTPAJIOM IIO ... ...




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

OIIK-1

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

0




OyHKIUA Yy = ax? ssisercs penieHuemM

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

paBeH




0,05

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

OIIK-1

Anrebpanueckoe JonogHeHue A1z 3JIEMEHTA d13 MaTPHILIbI
1 3 2

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

OIIK-1

12

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

CyMMa KOOpJMHAT BeKTopa d paBHa

OIIK-1

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

OIIK-1

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

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

OIIK-1

6,5

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

OIIK-1

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

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

OIIK-1

P oo 8 O

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

OIlK-1

J3+x2 -2

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

OIIK-1




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

paAx CXOOUTCA

PSl pacxXoauTcs

PAIl MOXKET, KaK
CXOJUTHCS, TaK U
pacxoauThCs

BOIPOC O
CXOIUMOCTH
OCTaeTCs
OTKPBITBHIM.

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

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

nN—o0 u

10




10

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

OIlK-1

15
18
10

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

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

OIIK-1

11




