MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

YTBEPXJAIO
[Ipopexrop o YP
Cenuenko I1.B.
«22» 02 2023 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
MATEMATHKA

YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT

Hanpasnenue noarorosku / crieranbHOCTh: 09.03.01 UHdopMaTnka U BHIYHCIUTEIbHAS TEXHHKA
Hamnpasnennocts (mpoduis) / cienuanu3amnus: UHdopMannoHHoe U MporpaMMHoe oGecriedeHue
NMPOrpaMMHO-ANNAPATHBIX KOMILJIEKCOB POOOTOTEXHMYECKUX CHCTEM

®opma o0yueHHS: OUHasA

@akynbTeT: DaKkyJbTeT HHHOBALMOHHBIX TexHooruii (PUT)

Kadenpa: Kadenpa ynpaBiaenusi unnoBanusvu (Y H)

Kypc: 1

Cemectp: 1, 2

Y4eOnsIii man Hadopa 2023 roxa

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 1 cemectp 2 cemectp Bcero Ennnuner
JleknnoHHbIE 3aHATHS 50 50 100 4acoB
[IpakTryeckue 3aHATUA 64 64 128 4acoB
CamocTtosarenbHas pabora 66 66 132 4acoB
[TonroToBka u ciada s3K3amMeHa 36 36 72 4acoB
OO61mas Tpya0eMKOCTh 216 216 432 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 6 6 12 3.€.

@opMBI IPOMEKYTOUHOM aTTECTALMUS Cemectp
DK3aMeH 1
OK3aMeH 2

JOKyMeHT MO MMCaH MPOCTON 37IeKTPOHHO MO CHIO
Wudbopmatys o Bragemnblie:

®UO: Cenuenko I1.B.

HomxHocTk: [IpopekTop o YP

Hata mognucanus: 22.02.2023

VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
al119608-cdff-4455-b54e-5235117c185c

Tomck

CornacoeaHa Ha noptane N2 69082



1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. I/I?)y‘{CHI/IC OCHOBHBLIX IOHSATHH U MCTOJAOB MAaTCMATUKH, HCIIOJb3YyCMbBIX IPU MOCTPOCHUUN
MaTC€MaAaTU4YCCKHUX MOIICJIeﬁ B TCOPCTHYCCKUX U OBKCIHCPUMCHTAJIBbHBIX HCCICAOBAHUAX B
npoeCCUOHATBHON J1eATEIbHOCTH.

1.2. 3agauy AUCHUILIUHBI

1. Pa3BuTHE aHATUTHYECKOTO, AITOPUTMUYECKOTO U JIOTUYECKOTO MBIIICHUS CTYIEHTOB.

2. BpIpaboTka y CTYyJIGHTOB yMEHUS paboTaTh C MaTEMaTHUYECKON JTUTEPATYPOH.

3. OBnaneHue METOJaMU MaTE€MaTHUKH, MPUMEHSEMBIMU MPHU MOCTPOCHUU MATEMAaTHUYECKUX
Mojeneil s peleHus npodeccuoHanbHBIX 3a/1ay, a TAKXKE B TEOPETUUECKUX U IKCIIEPUMEHTATIbHbIX
HCCIIEIOBaHUSIX.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).

Yactp O61oka quctuiuind: O0s3aTebHast 4acTh.

Monynb aucuumuine: Moysib yKpYIHEHHOM IpyIbl CIEMUANbHOCTEH U HampaBieHui (general
hard skills — GHS).

HNunexce nuctumaunel: b1.0.02.02.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocoben

OIIK-1.1. 3HaeT OCHOBBI

3HaeT OCHOBHBIE IMOHATHUS, 00BEKTHI U

MIPUMEHSATD JIOTMKH, MAaTEMAaTHKH, METOJIbl MaTeMaTHKH
€CTEeCTBEHHOHAYYHbIC U | (DU3UKH, BBIYUCITUTEIIBHON

0011IeNH)KEHEPHBIC TEXHUKH U

3HAHMS, METOJIBI MIpOrpaMMHUPOBAHUS

MaTeMaTHICCKOro OIIK-1.2. Ymeet YMeeT npuMeHsITh MaTeMaTHYECKUE METO/IbI
aHan3a u IUIAHUPOBATH U MIPH peleHnH POPECCHOHABHBIX 3a1a9
MOJZICJIMPOBAHNA, dbopmyIupoBaTh 3a1a4N

TCOPETUIECKOro 1 HCCJIEIOBAHUS, pEIIaTh

SKCIICPUMCHTAJIBHOT'O CTaHIapTHBIE

HCCIICA0BAHNUA B npodeCCuOHAIbHBIC 3a/1aUH C

pohecCHOHATLHOM IPHMEHEHHEM

JIeITCIIbHOCTH

€CTeCTBEHHOHAYYHBIX U

00IIIenH)KEHEePHBIX 3HAHUH,
METOJI0B MaTeMaTHIECKOTO
aHaJIM3a ¥ MOJICITMPOBAHUS

OIIK-1.3. Bimageer HaBBIKAMU
TEOPETHUUECKOTO U
AKCIIEPUMEHTATIHHOTO
HCCIIEIOBaHUS 00BEKTOB
npodeccuoHaNBHOM
JIeSITCIIbHOCTH,
MaTeMaTHYECKOTO
MOJICTTUPOBAHUS PA3IUIHBIX
MIPOLIECCOB

Brnaneer MaTemMaTnyeckuM amnmnaparom,
UCIOJIb3YEMBIM IIpU pazpaboTke
MaTEMaTHYECKUX MOJEINIEH B
npodecCUOHATIBLHOM 1eATEIbHOCTH

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHUYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aromuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO6mas TpyA0eMKOCTh AUCHHUIUIMHBI COCTaBIAET 12 3aueTHBIX eIUHUIl, 432 akaJeMUIeCKIX YacoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6smna 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI 110 BUJAM YU4SOHOM eI TeIbHOCTH

. Bcero CemecTtpsbl
Bunel yueOHOI e TenbHOCTH
JacoB |1 cemecTp|2 cemecTp

KonrakTHas aygutopHasi pa6oTa 00y4arommuxcs ¢ 228 114 114
npenojasareyemM, Bcero
JIeKIIMOHHEBIE 3aHATUS 100 50 50
IIpaxkTHueckue 3aHATUS 128 64 64
CamocrosiTeibHAas padoTa 00y4aomuXcs, B T.4. KOHTAKTHasI 132 66 66
BHeayJAUTOpHasi paboTa o0y4aromuxcs ¢ npenoaasarejieM, Bcero
[ToaroroBka K KOJJIOKBUYMY 36 19 17
IToaroroBka K TECTUPOBAHUIO 24 14 10
Hanucanue koHCIIEKTa CaMONOArOTOBKH 40 19 21
[ToaroToBka K KOHTPOJIBHOM paboTe 32 14 18
IHoaroroBka u cia4ya 3K3aMeHa 72 36 36

OO0mas Tpya0eMKoOCTh (B 4acax) 432 216 216

Oo6mas TpynoeMKocTh (B 3.€.) 12 6 6

CornacoeaHa Ha noptane N2 69082 3



5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI IO pa3aenam (TeMam) u BUJaM y4eOHOU JesSTeNTbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUILINHBL U BUABI YYCOHOH IATEIbHOCTH

Jlek. Cawm. Bcero
HasBaHnus pa3znesnoB (TeM) TUCIUTIINHBI 3aH., Hpa. pab., | gacoB (0e3 ®opmmpyemsie
3aH., 4 KOMIIETEHITHH
q q JK3aMeHa)
1 cemecTp

1 DnemMeHTBI TEOpUH MHOYKECTB. 8 2 9 19 OIIK-1
MareMaTuueckue CTpyKTYpBHI.
2 KommiiekcHble yncia. Onepaiuu Hajl 6 8 9 23 OIIK-1
KOMIUIEKCHBIMU YHCIIAMHU.
3 Matpuiibl, onpeaenuTenu, Gopmys 6 4 10 20 OIIK-1
Kpamepa.
4 AnreGpa reomeTprudecKux BEKTOPOB. OCHOBBI - 6 13 19 OIIK-1
AHAIUTUYECKOW T€OMETPHUH.
5 BBenenue B aHanu3 (BKiItouas QyHKIUU 10 14 6 30 OIIK-1
KOMIUIEKCHOT'O IEPEMEHHOTO).
6 uddepennuanpHoe ucurcieHne (BKIIrodast 10 19 11 40 OIIK-1
TuddepeHraIbHOe HCUHCTeHHE QYHKINN
KOMILJIEKCHOTO TIEPEMEHHOT0).
7 UnTerpanbHOe UcunciaeHne GyHKUNUN 0THOM 10 11 8 29 OIIK-1
nepeMeHHou. Pacmmpenne nonstus
nepBooOpa3Hoi. lHTerpan oT aHaTuTHYECKOM
GyHKIIH.

Hroro 3a cemectp| 50 64 66 180

2 cemecTp

8 IuddepeHnnanbubie ypaBHEHHS. 8 8 12 28 OIIK-1
9 HecoOcTBeHHbIe nHTErpaibl. IHTErpasibHBIC 10 12 14 36 OIIK-1
npeoOpasoBanus. [IpeobpazoBanus Oypoe,
Jlamaca.
10 MHTerpansHoe ucuuciieHue QpyHKIui 10 14 12 36 OIIK-1
MHOTHMX MEPEMEHHBIX (BKJII0Yasi HHTErpaj OT
(YHKINU KOMITIEKCHOTO ITEPEMEHHOT0).
DNeMEHTBI TEOPUH TTOJISL.
11 DnemeHThI TEOPUU JTUHEUHBIX TPOCTPAHCTB. 12 16 15 43 OIIK-1
CucreMbl TUHEHHBIX anreOpanyecKux
ypaBHeHUN. JINHENHBIN onepaTop.
12 KoMIuieKCHbIE YUCIIOBBIE U 10 14 13 37 OIIK-1
dbyHkmonanbHbie psiabl. Psanb Oypoe,
Teiinopa, Jlopana.

Uroro 3a cemectp| 50 64 66 180

Uroro| 100 | 128 132 360

5.2. Conep:xanue pa3ienoB (TeM) TUCHHIIMHBI

Coneprkanue pas3nesioB (TeM) TUCHUILIMHEI (B T.4. TIO JIEKIHUIM) MPUBEICHO B Ta0ymIe 5.2.
Tab6muma 5.2 — Coaeprkanue pa3ieioB (TeM) TUCHUTIINHBI (B T.Y. 11O JICKIIHSIM)
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TpynoemkocTsb

HasBanuns pasznenos CopepxaHue pa3/esioB (TeM) AUCLUIIINHBI dopmMupyembie
(Tem) TUCHIMIUTAHBI (B T.4. TIO JIGKITUSIM) (IeKIHMOHHBIE KOMIIETEHILINU
3aHATHA), U
1 cemecTp

1 DnemeHTHI TEOPUU MHuoxectBa. OCHOBHBIE TOHATUS. YHCTIOBBIE 8 OIIK-1
MHOKECTB. MHOXkecTBa. CKaJsipHbIE U BEKTOPHBIE
MaremaTtnueckue BenuunHbl. KoHeuHble, 0eCKOHEUHbIE,
CTPYKTYDBI. CUETHBIE, HECUETHBIE MHOXKECTBA.

OrpaHu4eHHbIe, HEOrpaHUUYCHHbIE

MHOXecTBa. ['panuisl MHOXKeCTB. [loHsTHE

MaTeMaTH4eCKOM CTPYKTYpbl. CTPYKTYpbI

JMHEHHOTO MPOCTPAHCTBA,

apu(pMEeTHYECKOr0 IPOCTPAHCTBA.

CootercTBUA. BUBI COOTBETCTBUI.

[Tonsatue pyHkIuM (oneparopa).

Knaccudukanus pyHKIni B 3aBUCUMOCTH

OT pa3MEPHOCTEN MPOCTPAHCTB.

Hroro 8

2 KoMmuiekcHble yncna. | MHOXXECTBO KOMIUIEKCHBIX yuces. GopMbl 6 OIIK-1
Onepanuu Haj MIpeICTaBICHHS] KOMITJIEKCHBIX YHCETI.
KOMIUIEKCHBIMU Onepanuu Ha/i KOMIUIEKCHBIMU YHCIIAMHU.
YHUCJIAMHU. HUtoro 6
3 Matpuupl, Martpuiel 1 onepanuu HajJ HUMHU. 6 OIIK-1
OIpEeEIUTEINH, [Ipumenenue MaTpuil Juis 3a1aHus
¢dopmyisl Kpamepa. ¢bynkuuid. JIuneiinas ¢popma Kak npuMep

nuHeiHoro onepaTtopa. KBagpatuunas

dopma. Onpenenurens. Pemenue

OIIpEICNIEHHBIX CUCTEM JIMHEUHBIX

anreOpandecKnx ypaBHEHUI METOIOM

Kpamepa.

Hroro 6
4 Anrebpa CaMocTosATEIbHOE N3YUEHUE TEOPUU 0 OIIK-1
FE€OMETPUYECKHUX
BEKTOPOB. OCHOBBI
AHAJIMTHIECKON Hroro )
TEOMETPHH.
5
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5 BBenenue B aHanus @YHKINN KOMIUIEKCHOTO IIEPEMEHHOTO. 10 OIIK-1
(BKROUAst PYHKIUU Kommnozumus Gynkuuii, oOpatHas GyHKIuS.
KOMILIEKCHOTO [TocnenoBaTrenbHOCTD U €€ Mpeaed.
[IEPEMEHHOT0). HenpepsiBHoCcTh QyHKIMN. [Ipenen
¢bynkuuu. HeonpeneneHHbie BEIpaKEeHUSI.
Krnaccudukanus Touek pa3pbiBa YMCI0BOU
(byHKINU TEHCTBUTEIBHOTO apTyMEHTA.
BbeckoneuHo maibie U OECKOHEYHO OOoJIbIIHe
¢byHkumu 1 ux cBoiictBa. CpaBHeHHE
0ECKOHEUHO MaJIbIX (PYHKIUH, TOPSAIOK
MaznocTu. ['1aBHast yacTb OECKOHEUHO
Masoi. CpaBHeHHE OECKOHEYHO OOJIBITUX
¢byHKUMH, mopsAaoK pocta. [ maBHast yacTh
0ECKOHEYHO OOJIBIION.
Hroro 10
6 Muddepenunansuoe |Ilonstue quddepenumupyemoii GpyHKIMH. 10 OIIK-1
ucuucnenue (Bkmovas |Auddepenunan pynkuun. IHBapHaHTHOCTH
muddepeHraIbLHOe ¢dopmbl 1uddepennana nepBoro nNopsaxa.
ucuucienue Gynkuuii  |IIpousBogHast MaTpuia U ee CTpOSHHE.
KOMIUIEKCHOT'O IToHsATHE YaCTHOU MPOU3BOIHOM.
HEPEMEHHOT0). [IponsBoaHas o HanmpasiieHUIO. [ pagueHT.
Ycnosust quddepeHpyeMocTu GyHKINH.
Amnanutuueckue ¢pynkuuu. [IpousBoansie u
mddepeHranbl BBICIIUX MOPSIKOB.
®opmyna Teiinopa. [IpunoxxeHus
muddepennmana B mpuOINKEHHBIX
BblunciieHusX. [Ipasuio Jlonurans.
['eomeTpuueckuii 1 MEXaHUYECKHUI CMBICIT
MIPOM3BOIHOM JJISl BEILIECTBEHHBIX (PYHKLIUH.
HccnenoBanue GyHKIHH.
Hroro 10
7 UnTerpanbHoe Heonpenenéuuspiii ”HTErpasl U €ro CBOKMCTBA. 10 OIIK-1
ucuucienue GyHkuuii  |MeTozbl HHTErpUPOBaHUS: MOABEIEHHUE MO
OJTHOY TIEpEMEHHOM. 3HaK auddepeHnnana, MHTErpUpOBaHUE TIO
Pacmmpenue noHsATHA  |4acTsIM, MHTETPUPOBAHUE PALIMOHATIBHBIX
epBOOOPa3HOMN. npobeit. OnpenenéHHbIi HHTETPaI U eT0
HNurterpan ot cBoiicTBa. [IpunoxxeHus onpeaeaeHHoro
AHAIUTUYECKOU uHTerpana. MHTerpan oT aHaTuTHYECKOM
GyHKIHH. (GYHKIIMHM KOMIUIEKCHOTO TIEPEMEHHOTO.
3aada 0 BOCCTAHOBICHUM (DYHKIIMU 1O €€
nostHOMY AuddepeHnuany.
Hroro 10
Uroro 3a cemectp 50

2 cemecTp
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8 uddepennmansusie
ypaBHEHHUS.

Juddepennnanbabie ypaBHEHHS IEPBOTO
IIOPSIIKA: OCHOBHBIE ITOHATHS U 3a/1a4U.
Meroas! pelieHys: ypaBHEHH: C
pa3IeIAIOIKUMUCS IEPEMEHHBIMY,
nuHenHbIX. uddepeHnnanbapie ypaBHEHHS
BBICIIIMX MOPSIIKOB: OCHOBHbIE TIOHATHUS U
3agaun. Cucremsl auddepeHnnanbHbIX
YpaBHEHUI.

OIIK-1

Htoro

9 HecobcTBeHHBIE
WHTETpaJIbI.
WHurerpaibubie
npeoOpa3oBaHusl.
[Tpeobpa3zoBanus
®dypse, Jlannaca.

Heco6ctBennsie unrerpainsi I u Il poza.
[TonsiTre 06 UHTErpaTHLHOM
npeobpazoBanuu. [IpeobpazoBanue Dypoe.
Crnekrpanbhblit ananus. [IpeobpazoBanue
Jlanumaca. OpurunHan u u300pakeHue, ux
cBoricTBa. [Ipunoxxenus onepauroHHOrO
ucuuciaeHus. Permenne MTMHENHbBIX

g depeHIMaTbHBIX YPaBHEHUIN U CUCTEM
TUHEHHBIX TuddepeHnaNbHbIX ypaBHEHUH
ONEpPaTOPHBIM METOIOM.

OIIK-1

Hroro

10

10 UnTerpanbHoe
ucyucieHue GyHKIul
MHOTHUX IEPEMEHHBIX
(BKJTFOUASt UHTETPAN OT
GYHKIIUN KOMILIEKCHOTO
MEPEMEHHOTO).
DJIEMEHTHI TEOPUU TTOJISI.

[TonsiTue nuTErpana mo Gurype
(MHOTOOOpAa3uio). KpuBonuneitabie
unrerpainsl [ u Il poxa. Ux dpuszuaeckuit
CMBICJI, CBOMCTBA U BHIYHCIICHUE.
He3aBucuMocTh KpUBOJIUHEITHOTO
unrerpana Il poga ot mytu
uHTerpupoBanus. [lorennuanbHoe
BeKTOpHOE nojie. HTerpan ot pyHKIUu
KOMIUIEKCHOTO nepeMeHHoro. [lonstue
BbIUeTa. [[BOMHOI MHTErpaJl U €r0 CBOMCTBA.
[ToBepxnoctHbie nHTErpasibl I u Il poga. Ux
(bu3UvecKuil CMBICI, CBOMCTBA. TpoiHON
WHTETpal u ero coucrtaa. [loTok u
JTUBEPreHIUs BEKTOpHOTro noist. Gopmyia
Octporpanckoro-I'aycca. Hupkynsuus u
poTop BekTopHOro nojisa. ®opmyna ['puHa.
®opmyna CTokca.

10

OIIK-1

Hroro

10
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11 Dnementsl TEOpUU
JIMHEHHBIX IPOCTPAHCTB.
CucTtembl TUHEHHBIX
anreOpandecKux
ypaBHeHUH. JIMHEHHBIN
oneparop.

Jluneiinble (BEKTOPHBIE) IPOCTPAHCTBA.
JInHelHbIe TPOCTPaHCTBA N-MEPHBIX
BEKTOPOB. OYHKIIMOHAIbHBIE IMHEHHBIE
IIPOCTpAaHCTBA (JIMHEWHBIE TPOCTPAHCTBA
¢byskuuit). JInneitHast HE3aBUCUMOCTb
CUCTEM 3JIEMEHTOB BEKTOPHOTI'O (JIMHEIHOI0)
MpocTpaHcTBa. PaHr MaTpuupbl.
CoBMECTHOCTb CUCTEMBI JINHEHHBIX
anredpanveckux ypaBHeHui. MccnenoBanue
cucrem. Meron ['aycca. Pemenue
HeolpezeneHHbIX cucteM. OaHOPOIHbIE
CHCTEMBI JIMHEHHBIX anreOpandecKux
ypaBHeHul. COOCTBEHHbBIE BEKTOPHI U
COOCTBEHHBIE YKCJIa JIMHEHHOTO ONEpaTopa.
Jlunelinbiii tudhepeHnnaNIbHBINA OnIepaTop.
Jluneiinsie muddepeHnnanbHbIe ypaBHEHUS
nopsika n. [locrpoenne pyHmamMeHTanbHOM
CUCTEMBI pPEIIEHUI JMHEHHOTO OJTHOPOJHOTO
mddepeHInanbHOTO YpaBHEHUS MTOPSIKA N.
JInHeliHbIe HEOTHOPOIHBIE
muddepeHnranbable ypaBHEHHS MOPSAKA N.

12

OIIK-1

Htoro

12
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12 KomruiekcHbie
YUCJIOBBIC U
(YHKIMOHAJILHBIE PSIJIBI.
Psaner @ypse, Teinopa,
Jlopana.

KomM1uiekcHbie 4McIoBbI€ PSIIbI.
CxonuMmocThb U cymMMma psiaa. AGCoIoTHAS U
YCIJIOBHAsl CXOAMMOCTH YHCIOBOIO psijia.
KommniekcHbie GyHKIMOHATIBHBIE PSIIbI,
00acTh cxoquMOCTH. PaBHOMepHas
CXOIUMOCTH (PYHKIIMOHAIBHOTO PSAA.
CreneHHOM psifl, €ro 0071aCTh CXOAUMOCTH.
Paznoxenne no 6a3ucy U3 CTEIEHHBIX
¢bynkuuit. Psin Teiinopa. Paznoxenue
¢bynkuuu B psag Teitnopa. Hynmu ¢ynkuunm.
O0001EHHbIC CTENEHHBIC PSIBL. Psij
Jlopana. Pa3noxenue GpyHKUNU B psizt
Jlopana. Oco0ble TOUKH QYHKIUN U UX
knaccuukanus. Beraetsl QyHKIMH 1 X
HaXO0XJIEHUE JJI1 OCOOBIX TOYEK BCEX BUJIOB.
OcHoBHast TeopeMa o Bbruerax. [Ipunoxenue
BBIYETOB K BBIUMCICHUIO UHTETPAJIOB
(bYHKIMH KOMITJIEKCHOHM ITePEeMEHHOM.
[IpocTpaHcTBa CO CKAISIPHBIM
npousseneHneM. OpTOroHajlbHbIE CUCTEMBI
BEKTOpOB, QyHKIWiA. Psig @ypre mo
OpPTOTOHAJILHOM crucTeMe (PYHKIIHII.
CxouMOCTb B CpeIHEM. DKCTPEMAIbHOE
CBOMCTBO MHOrousI€HOB Pyphbe. 3aMKHYThIE
OPTOHOPMHMPOBAHHbBIE CUCTEMBI.
Tpuronomerpuueckuil psan Pypeoe.
Pasnoxxenue ¢pynkuuu B pag Oypobe.
Pasznuunsie popmel 3anucu psaga ypee.
CriekTpanbHbIi aHAIU3.

10

OIIK-1

Htoro

10

Hroro 3a cemectp

50

Hroro

100

HaumeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

Tabmuna 5.3. — HaumeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)

Hazpanus pa3nenos (tem) HanmeHnoBaHMe NpakTUYECKUX Tpynoemkocts, | Popmupyembie
JUCIUIINHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIINH
1 cemecTp
1 DnemeHTHI TEOPUU DneMEHTHI TEOPUH MHOKECTB. 2 OIIK-1
MHO’KECTB. OrpaHu4eHHbIE U HEOTPAHUYEHHBIE
MaremaTtnueckue MHO’KECTBA.
CTPYKTYPBI. Hroro 2
2 KoMIUIeKCHbIE YUCa. MHorowieHsl. XapakTepuCTHKa 2 OIIK-1
Omneparuu Haj KOpHEH.
KOMIUICKCHBIMHU YUCIAMHU. | KoMILIEKCHBIE YHCIa U IEHCTBUS Hall 2 OIIK-1
HUMH.
OyYHKIIMU KOMIUIEKCHOTO 4 OIIK-1
IIEPEMEHHOTO.
Hroro 8
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3 Matpuupl, Martpunpl. [IeficTBrs HaX MaTpULIAMU. 2 OIIK-1
onpezenurent, Gopmyisl  |Onpenenurenn. CJIAY. dopmys: 2 OIIK-1
Kpamepa. Kpamepa.
Htoro 4
4 Anrebpa Anrebpa reoMeTpUUECKUX BEKTOPOB 4 OIIK-1
FCOMCTPUYICCKUX BEKTOPOB. | CkansipHOE Mpou3BeieHue. BekropHoe 2 OIIK-1
OCHOBBI aHATTUTHYECKOM IPOM3BEICHNE
T€OMETPHH. Utoro 6
5 BBeneHue B aHau3 CuctemMbl OKPECTHOCTEH. 2 OIIK-1
(BKIrOYast GyHKIHMM [Ipenen nocnenoBarenbHOCTH. [Ipenen 4 OIIK-1
KOMILJIEKCHOT'O yHKIHH.
TEPEMEHHOTO). Brluncienne npeaesos. 4 OIIK-1
HenpepbsiBHOCTH QPyHKITUH. 4 OIIK-1
Knaccudukanus pa3psiBOB QyHKITUH.
AcumnToTsl rpaduka GyHKIHH.
Hroro 14
6 uddepenunansuoe [Tonsatus nuddepenuupyemoi 4 OIIK-1
UCUHUCIIEHUE (BKIIOYAst (GYHKIMHU ¥ TPOU3BOIHON MaTPUIBL.
nupdepenumanbHoe Texnuka g pepeHIrpoBaHUs 4 OIIK-1
ucuucienue GpyHkuni (GYHKIMH BEIIECTBEHHON MTEPEMEHHOM.
KOMIIJICKCHOTO Huddepenuupopanne GyHKIUH 4 OIlK-1
MEPEMEHHOTO). MHOTHX apryMEHTOB. I pajiueHT.
[Ipon3BoIHBIE BBICIINX MOPSIIKOB.
IIpaBuio Jlonuramns 2 OIIK-1
AHanutnueckue QyHKIUU 2 OIIK-1
KOMIIJIEKCHOTO TIEPEMEHHOT 0.
[Tpunoxenus nuddepeHnrnaIbHOTo 3 OIIK-1
UCYHCIICHUS
Hroro 19
7 IaTerpanbHOE [IpuemMbl HaXOXKAECHUA 2 OIIK-1
ucuucienue QyHKuui HEOIPEICIIEHHOTO HHTErpaIa.
OJHOU NEPEMEHHOM. [Toneenenue oy 3HaK
Pacmmpenue noHsaTus nuddepeHmnuana.
nepBooOpasHoi. MuTerpan |Murerpuposanue 1o 4acTsam 2 OIIK-1
OT aHAIMTHYECKOH PanyoHanbHble pOOu. 3 OIIK-1
bymxmm. WHTerpupoBaHue paruoHaIbHBIX
npoOeit
[IpunoskeHus onpenenreHHoro 3 OIIK-1
HHTEerpaia. Beraucnenue mionaneu
TIOCKUX (uUryp. Beraucnenue 1imHbI
IYTH KpUBOU
[TpunoxeHust THTErpaJIbHOTO 1 OIIK-1
UCYHCIICHUS
Hroro 11
Uroro 3a cemectp 64

2 cemecTp
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8 uddepennmansusie Juddepenunanbable ypaBHEHHS 4 OIIK-1
YpaBHCHHSI. [IEPBOTO MOPSAIKA.
Juddepennunanbabie ypaBHEHHS €
pa3aeaIoIUMUCS IEPEMEHHBIMHU.
Jlunetinsie muddepeHnnanbHbIe
ypaBHEHHUS IEPBOTO MOPSAKA.
YpaBHEHUs BBICIINX MOPSIKOB. 2 OIIK-1
Henosnnbie ypaBHEHUS.
I'eomerpuyeckuii CMbICT 2 OIIK-1
muddepeHnrnanbHbIX YpaBHEHUH
MEePBOTO MOpPsI/IKA.
Htoro 8
9 HecoOGcTBeHHbIE HecoOcTBeHHbIE MHTETPATIBI IEPBOTO 2 OIIK-1
uHTerpanbl. UHTerpanbuble |poja.
npeobpasoBaHusL. [IpeobpaszoBanue Oypwe, HHTETPAT 4 OIIK-1
[IpeoGpasosanust Oypee, Dypbe, CUHYC U KOCUHYC
Jlamnaca. npeo6paszopanus Dypse.
[IpeobpazoBanue Jlamnaca. 6 OIIK-1
Hroro 12
10 UnTerpanpHoE Brruncnenue n1BOVHBIX MHTETPAJIOB. 4 OIIK-1
ycuuciaenne QyHKIui KpuBonuHelibie HHTETPaJIbl IEPBOTO 4 OIIK-1
MHOTHX IIEPEMCHHBIX pona. KpuBoJIMHENHBIE HHTETPAIbI
(BKJIIOYAst HHTErpaj OT BTOPOTO poja. DJIEMEHThI TEOPUU
GYHKIIUN KOMIUIEKCHOTO | 10514,
MEPEMEHHOTO). DNEMEHTH! | fyrerpan oT hyHKIMH KOMILTEKCHOTO 2 OIlK-1
TCOPHH OIS HIEPEMEHHOTO.
BrrunciieHue TpOMHBIX HHTETPAIIOB. 2 OIIK-1
[ToBepXHOCTHBIE UHTETPAIBL. 2 OIIK-1
DJeMEHTHI TEOPUHU ITOJIS.
HTtoro 14
11 Dnements! Teopun JIunelinble npoctpancTBa. Panr 4 OIIK-1
JTUHEWHBIX IPOCTPAHCTB. MaTpPHIIBL.
CucreMsl TMHEHHBIX Pemienue HeonpenenéHHbIX CUCTEM 4 OIIK-1
anrebpanyeckux JINHEWHBIX ypaBHEHUH. Perienune
ypaBHeHHUi. JIMHEHHbIN OJTHOPOJTHBIX CHCTEM JIMHEHHBIX
oneparop. ypaBHEHUI
Jlunetinbie nuddepeHImanbHbIe 4 OIIK-1
YPaBHEHHMSI BHICIIMX TOPSIKOB.
JIuHeitHble ypaBHEHHUS C
MMOCTOSTHHBIMH KO3 HUITUSHTAMH.
VYpaBHeHUs ¢ MpaBOi 4acThIO
CHEIHaIbHOTO BU/A.
CoOCTBEHHBIE YHCIIa U COOCTBECHHBIC 4 OIIK-1
BEKTOPBI JIMHEHHOTO OTNepaTropa
(MaTpuiibl).
Hroro 16
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12 KoMiuiekcHbIe HucnoBble psbl. 4 OIIK-1
IMCJIOBbIC 1 Crenennblie psanbl. Pansl Telnopa u 6 OIIK-1
(GyHKIMOHATBHBIE PSIBL. Jlopana. Hynu ananutuyeckux
Psnst Dypoe, Teitnopa, ¢byukamii. OcoObie TOUKU. BhIYeTsl.
Jlopana. Brluncnenue MHTErpaioB ¢ MOMOIIbIO
BBIUETOB.
Psansr @ypee 4 OIIK-1
Hroro 14
Hroro 3a cemectp 64
Hroro 128

5.4. JlabopaTopHbIe 3aHATHSA
He npenycMOTpeHo y4eOHBIM IIaHOM
5.5. KypcoBoii npoexkT / kypcoBasi pabora
He npenycMoTpeHo yueOHbIM I1aHOM
5.6. CamocTosiTeqbHasi padoTa

Bunbl caMmocToATenbHOM paboThl, TPYJOEMKOCTh U ((OPMHUPYEMbIe KOMIICTCHIIMH TPEICTaBICHBI B
tabmure 5.6.
Tabmuma 5.6. — Buabl caMoCcToATeIbHOU PabOThl, TPYIOEMKOCTh U (DOPMHUPYEMbIE KOMIICTCHIIUN

Bunbr
HaszBanus pasaenos . | Tpynoemkocts, | DopMupyemsie
S — CaMOCTOSTEIbHOU 4 KOMITETCHILIH ®opMBI KOHTPOJIS
paboTHI
1 cemecTp
1 DneMeHThI TEOpUH [ToaroroBka k 3 OIIK-1 KomnokBuym
MHOKECTB. KOJJIOKBUYMY
Maremaruyeckue IToaroroBka k 2 OIIK-1 TectupoBanue
CTPYKTYPBI. TECTUPOBAHUIO
Hammcanue koHCIEKTa 4 OIIK-1 Koncnekr
CaMOIIOJIrOTOBKHU CaMOIIOATOTOBKU
Htoro 9
2 Kommnekcusle uncia. |IToaroroska k 3 OIIK-1 Komnoksuym
Onepanuu Haj KOJUIOKBUYMY
KOMIIJICKCHBIMU IToaroroBka k 2 OIIK-1 TectupoBanue
qUCIaMH. TECTUPOBAHUIO
Hanucanue koHCIIeKTa 2 OIIK-1 Koncnekr
CaMOMOATOTOBKH CaMOIIOATOTOBKH
IToaroroBka k 2 OIIK-1 Kontponbnas
KOHTPOJIbHOM pabote pabota
Hroro 9

CornacoBaHa Ha noptane Ne 69082 12



3 Marputipl, IToaroroBka k 2 OIIK-1 KomnokBuym
OTIPEICTTUTEIH, KOJUIOKBUYMY
(opmyier Kpamepa. [ToaroroBka k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hanucanue koHCcTIekTa 3 OIIK-1 Koncnexr
CaMOTIOJITOTOBKH CaMOITOJrOTOBKHU
IToaroroska k 3 OIIK-1 KonTposbnas
KOHTPOJILHOM paboTe pabota
Hroro 10
4 Anrebpa [ToaroroBka k 3 OIIK-1 Konnoksuym
F€OMETPUUYECKHUX KOJUTOKBUYMY
BEKTOPOB. OCHOBBI Hammcanue koHcnekTa 6 OIIK-1 Koncmekr
AHaJMTUYECKOU CaMOIIOITOTOBKH CaMOIIOATOTOBKH
TCOMCTPHH. [ToaroToBKa K 2 OI1K-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka x 2 OIIK-1 Kontponbnas
KOHTPOJIbHOH pabore pabota
Hroro 13
5 BBesnenue B aHanu3 [ToaroroBka k 2 OIIK-1 KomnokBuym
(BxiTrOUast PyHKITUN KOJUIOKBUYMY
KOMIIJICKCHOT'O IToaroTroBka k 2 OIIK-1 TectupoBanue
IEPEMEHHOTO). TECTUPOBAHUIO
IToaroroBka k 2 OIIK-1 KonTposnbnas
KOHTPOJIBLHOM paboTe pabota
Hroro 6
6 Iuddepenunansaoe |Iloaroroska k 3 OIIK-1 Konnoksuym
UCUHCIICHUE (BKJIIOYAs |KOJUIOKBUYMY
auddepeHnranbLHoe [ToAroToBKa K 2 OIIK-1 TectupoBanue
HCYHUCIICHUC (pYHKI_II/Iﬁ TECTUPOBAHUIO
KOMILICKCHOT'O [ToaroToBKa K 2 OIIK-1 KonTtponbHas
MEPEMEHHOTO). KOHTPOJIBHOM padoTe pabora
Hanucanue koHCTIeKTa 4 OIIK-1 Koncnexr
CaMOTIOJITOTOBKH CaMOITIOJrOTOBKU
Htoro 11
7 UnTerpanbHoe [ToaroroBka k 3 OIIK-1 KomnokBuym
HUCYHUCIIeHUE QYHKIIUNA  |KOJUIOKBUYMY
OZTHOM TIEPEMEHHO. [ToaroToBKa K 2 OIIK-1 TectupoBanue
Pacmmmpenue l'If)HSITI/ISI TeCTHPOBAHHIO
Eeéf;;ziajfon' HOI[]“OTOBKa“K 3 OIIK-1 KonTposnbhas
AR THICCKO KOHTPOJIbHOHM paboTe pabora
yHKIHN. Hroro 8
Hroro 3a cemectp 66
[ToaroroBka u cnaya 36 DK3aMeH
9K3aMeHa
2 cemecTp
13
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8 uddepenumanpupie |I[logroroBka k 3 OIIK-1 Komnnoksuym
YpaBHCHHSI. KOJUTOKBUYMY
IToaroroBka x 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hanucanue koHCcTIekTa 4 OIIK-1 Koncnexr
CaMOIOITOTOBKH CaMOTIOITOTOBKHU
IToaroroska k 3 OIIK-1 KonTposbnas
KOHTPOJIbHOM pabote pabora
Hroro 12
9 HecoOcTBeHHBIC [ToaroroBka k 4 OIIK-1 Konnoksuym
HUHTETPAaJIbI. KOJUTOKBUYMY
NurerpanbHbie IToaroroBka x 2 OIIK-1 TectupoBanue
npeoOpa3oBaHusl. TECTHPOBAHHIO
ITpeoOpasoBanus Hanwucanue KOHCIIEKTa 4 OIlK-1 Koncrnekr
®ypre, Jlamaca. CaMOTIOATOTOBKH CaMOTIOITOTOBKH
[ToaroroBka x 4 OIIK-1 Kontponbnas
KOHTPOJIbHOH pabore pabota
Htoro 14
10 UnTerpanbHoe [ToaroroBka k 3 OIIK-1 KomnokBuym
HUCYHUCIIeHUE QYHKIIUNA  |KOJUIOKBUYMY
MHOI'UX IIEPEMEHHBIX IToaroroBka k 2 OIIK-1 TectupoBanue
(BKJ'IIO‘I&?I HHTErpa oT TECTUPOBAHUIO
dyHKIHH [ToaroToBKa K 3 OIIK-1 KonTposbHas
KOMIUICKCHOTO KOHTPOJBHOM padoTe pabora
1IepeMEHHOT0). Hanucanne koHcnekTa 4 OIIK-1 Koncnekr
DJIEMEHTHI TEOPUH
o CaMOTIOITOTOBKH CaMOTIOITOTOBKH
Htoro 12
11 Dnementsl Teopun  |[loaroroBka k 3 OIIK-1 KomnokBuym
JIUHEHHBIX KOJUTOKBUYMY
npoctpancTB. CUCTEMBI |[JoaroToBKa K 2 OIIK-1 TecTupoBaHne
JIMHCHHBIX TECTHPOBAHUIO
ayreOpanIecKux Hanucanue KOHCIIEKTa 6 OIIK-1 KoHcmekr
ypaBHEHUH. JINHEHHBIN | .a\0m0nroToBKH CaMOIIOATOTOBKH
OLCPATOp. IToaroroBka k 4 OIIK-1 KonTposnbnas
KOHTPOJIbHOM pabote pabora
Hroro 15
12 KomrnekcHbie [ToaroroBka k 4 OIIK-1 KonnokBuym
YHUCJIOBBIE U KOJUJTOKBUYMY
(yHKIMOHAIILHBIE [ToAroToBKa K 2 OIIK-1 TectupoBanue
psinel. Psinsr @ypbe, TECTUPOBAHHIO
Teiinopa, Jlopana. Hanucanue KOHCIIEKTa 3 OIlK-1 Koncrnekr
CaMOTIOITOTOBKH CaMOTIOITOTOBKH
IToaroroska k 4 OIIK-1 KonTponsHas
KOHTPOJIbHOM pabore pabota
Hroro 13
Uroro 3a cemectp 66
[ToaroroBka u coaua 36 DK3aMeH
sK3aMeHa
14
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Uroro| 204

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHH AUCHHUILIMHBI,
U BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTaBIICHO B Tabymiie 5.7.

Tabnuua 5.7 — CooTBeTCTBUE KOMIETEHIHH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB
3aHATHI

dopmupyembie Bunbl yueOHOIl esTenbHOCTH
@OpMBI KOHTPOJIS
KOMIIETCHIINHU Jlexk. 3an. |[Ipak. 3an. |Cam. pa0.
OIIK-1 + + + KonnokBuym, KoHCnIeKT caMOnoAroToBKH,
KonTponbnas pabota, TectupoBanue,
DK3aMeH

6. PeiiTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4arouXCs
6.1. banbHbIe OneHKH 1J1s1 (pOopM KOHTPOJIA

BameHbie oneHKH 17151 POpPM KOHTPOJIS MpeIcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . MaxkcumanbHbIA
MaxkcumanbHbII MaxkcumanbHbIA
0a 3a mepuoa Bcero 3a
@DopMBbI KOHTPOJIS 6amt Ha 1-yto KT ¢ | ©Gasn 3a nepuon
mexnay 2KT u Ha CEMECTP
Hayana cemectpa | Mexay 1KT u 2KT
KOHEII ceMecTpa
1 cemecTp
Konnoksuym 0 12 12 24
KoHcnekT camonoaroroBku 4 3 3 10
Konrtpomnsnas padora 10 10 10 30
TectupoBanue 2 2 2 6
DK3amMeH 30
HToro MakcumyM 3a nepuo 16 27 27 100
Hapacratomum utorom 16 43 70 100
2 cemecTp
KomnokBuym 0 12 12 24
KoHcnekT caMonoaroToBKu 4 3 3 10
Konrponbnas padora 10 10 10 30
TectupoBanue 2 2 2 6
DK3aMeH 30
HToro MakcumyM 3a epuoj 16 27 27 100
Hapacraromum utorom 16 43 70 100

6.2. IlepecueTt 0a/110B B OLIEHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6annoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Ta6muia 6.2 — Ilepecder 6aIoB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha JaTy TEKyIIEro KOHTPOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymmbl OamioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMMbI OaioB Ha naty TK

[\S 2 VS BN SN

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. [lepecuer cyMMBbI 02/1J1I0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY
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[lepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOAHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuma 6.3 — Ilepecdet cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnM4HO) (3aYTEHO) 90— 100 A (oTIU4HO)
4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpenctBenHo)
2 (HEeyI0BJIETBOPUTENIHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (meynoBrieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAINIHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOoBHAas IMTEpaTypa

1. Jluneiinas anreOpa. AHanuTU4eckas reomeTpusi: YuedHoe nocodue / A. JI. Marasunnukosa, JI.
N. MarazuanukoB - 2010. 176 c. [DnekTpoHHBIU pecypc]: — Pexum pgocrtymna:
https://edu.tusur.ru/publications/2244.

2. Briciass matematuka [II. @yHKIMM KOMIJIEKCHOrO nepeMeHHoro. Psaael. MHTerpanbHbie
npeobpaszoBanus: YueOHoe nmocodbue / JI. I. Marasunaaukos - 2012. 206 c. [DnekTpoHHBIH pecypc|: —
Pexum noctyna: https://edu.tusur.ru/publications/2258.

3. Bricmas marematuka. Juddepenuuanbnoe ucuucienue: Ydyebuoe nmocodbue / JI. U.
MarasunnukoB, A. JI. MarasuaaukoB - 2019. 92 c. [DnekTpoHHbIil pecypc]: — Pexum gocrtyna:
https://edu.tusur.ru/publications/9028.

4. UnrerpansHoe ucuucienue: YuedHoe nocodue / A. A. Enpuos, T. A. Ensriosa - 2013. 138 c.
[DnexTponHbIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/6063.

5. Muddepenunanbupie ypaBHeHus: Y4yeOHoe mocodue / A. A. Enbuos, T. A. Enbuona - 2013. 104
c. [OnexrponHslii pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/6062.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. Topnau, b. A. Jluneiinas anrebpa : yueonoe nocooue / b. A. I'opnau. — Cankr-IletepOypr :
Jlanb, 2022. — 480 c. — ISBN 978-5-8114-1427-7. — Pexxum aoctyna: Jjisi aBTOPU3. MOJIb30BATEIICH.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://e.lanbook.com/book/210983.

2. Kypom, A. I'. Kypc Beicmieit anreopsl : yueOHuk 11t By30B / A. I'. Kypom. — 24-e u3n., crep.
— Cankr-IletepOypr : Jlans, 2023. — 432 c. — ISBN 978-5-507-46865-2. — TeKCT : 3JI€KTPOHHBIA. —
PexuMm nmoctyma: st aBTOpU3. MOJIb30BaTeNeil. [DNEeKTpOHHBIN pecypc]: — Pexum gocrtymna:
https://e.lanbook.com/book/322661.

3. bepmanTt, A. ®. KpaTkuii Kypc MaTeMaTHYECKOro aHaym3a : yaeOHoe nmocoodue / A. @. bepmanr,
N. I'. ApamanoBuu. — 16-e u3zg. — Cankr-IletepOypr : Jlans, 2022. — 736 ¢c. — ISBN
978-5-8114-0499-5. — TekcT : 2JIEKTPOHHBIN . — PeXum moctyna: IJisi aBTOPU3. MOJb30BaATEIEH.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://e.lanbook.com/book/210707.

4. Kypc Boicieit MatemMaTuku. Teopus GyHKIHN KOMIUIEKCHON IEpEMEHHOH : yueOHoe ocobue /
H. M. Tlerpymko, A. I'. Enucees, B. 1. Kauanos, C. ®. Kyaun. — Cankt-IletepOypr : Jlans, 2022. —
368 c. — ISBN 978-5-8114-1064-4. — TekcT : 3A€KTpOHHBIK . — PexxuM goctymna: mjisi aBTOpHU3.
noJsib30BaTesei. [ DnekTpoHHbIN pecypc|: — Pexum gocryma: https://e.lanbook.com/book/210425.

5. ®uxrtenronsly, I'. M. Kypc nuddepennranbHOro u nHTErpanbHoro ucuucienus. B 3-x 1. Tom
1 : yueOnuk st By30B / I'. M. ®uxrtenromnsi. — 17-¢ usn., crep. — Cankrt-IletepOypr : Jlans, 2023. —
608 c. — ISBN 978-5-507-45809-7. — TekKcT : 3A€KTpOHHBIK . — PexxuM goctymna: mjisi aBTOpHU3.
noJsib30BaTesei. [ DneKTpoHHbIN pecypc|: — Pexum goctyma: https://e.lanbook.com/book/284078.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS

7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs
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https://edu.tusur.ru/publications/2244
https://edu.tusur.ru/publications/2258
https://edu.tusur.ru/publications/9028
https://edu.tusur.ru/publications/6063
https://edu.tusur.ru/publications/6062
https://e.lanbook.com/book/210983
https://e.lanbook.com/book/322661
https://e.lanbook.com/book/210707
https://e.lanbook.com/book/210425
https://e.lanbook.com/book/284078

1. Beicmiass matemartuka [. IlpakTukym 1o nuHeiHON anreOpe M aHAJTUTHYECKOW T€OMETPHUH:
YuebHoe nocobue / JI. 1. Marazunnaukos, A. JI. Mara3zunnukoBa - 2007. 162 c¢. [DneKTpoHHBIN pecypc]:
— Pesxxum nocrtyna: https://edu.tusur.ru/publications/37.

2. IlpakTukyM 1o TeopuH (PYHKIMI KOMIJIEKCHOTO IEPEMEHHOT0, TEOPHH PSAJOB, ONEPALUOHHOMY
ncurciennio: YueoHnoe nmocooue / A. A. Enwrios, T. A. EnbroBa - 2018. 194 ¢. [DnexTpoHHBIH pecypc]:
— Pesxxum nocrtyna: https://edu.tusur.ru/publications/7377.

3. bepman, I'. H. COopHUK 3a/1a4 MO KypCcy MaTeMaTHYECKOro aHaiu3a : yueoHoe nocodue / I'. H.
bepman. — 11-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2023. — 492 ¢. — ISBN
978-5-507-46033-5. — TeKCT : 2JIEKTPOHHBIN . — PeXum moctyna: IJisi aBTOPU3. MOJb30BATEIEH.
[DnexTponHsbIi pecypc]: — Pexum gocryma: https://e.lanbook.com/book/295943.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YHUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/]0POBbsI M1 HHBAJIUIOB MPEJIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSAM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 M1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMU ONOPHO-IBUTATEIbHOT0 anmapara:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(eccuoHATbHBbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NTUCHUIIMHBI PEKOMEHAYETCSl 00pallaThCsd K COBPEMEHHbIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepunajbHO-TeXHHYECKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOM
MeOenbto. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHIl

VYyebnast aynuropusi: yueOHas ayJuTOpHUs JJIs IPOBEACHUS 3aHATHI JIGKIIMOHHOTO THIIA, YuyeOHas
ayJauTOpHUs IJs MPOBEACHUS 3aHITUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpus s MPOBEACHUS
3aHSATUM CEMUHApPCKOTO THIA, MOMEIIeHHE [JIs MPOBEACHUS] TPYNMOBBIX U HWHIUBHUAYAIbHBIX
KOHCYJbTAllUH, MOMEIIeHUEe AJIsI IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEKYTOYHON aTTecTalluu;
634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuna, 1. 47, 418 aya.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- [IpoekTop;

- [IpoeKIIMOHHBIN 3KPaH,;

- Kamepa;

- Muxkpodos;

- llIxad-ceitd nns o6opynoBaHus;

- MarautHo-mapkepHasi J0CKa - 2 MIT.;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

[IporpamMmMHOe obecrieueHue:
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- Adobe Reader;

- Google Chrome;

- Microsoft Office 2013;
- VLC media player;

- Windows 10;

VYyeOHas aynuTopusi: yueOHas ay JUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOTO THUIIA, yueOHas
ayIUTOPUS [l POBEJICHUS 3aHATUI CEMHHAPCKOTO THUIA, TOMEIIEHHE sl IPOBEACHUS TPYNIOBBIX U
WHIUBUIYaIbHBIX KOHCYIbTAINM, MOMELIEHUE JJI MPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM
atrectanuu; 634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 47, 303 ayn.

Onucanue UMeroLerocss 000pya0BaHuUs:

- InTepakTUBHAs MTaHEIb;

- Kamepa;

- Muxpodos;

- Tym0Ga st mokagumKa;

- MaruuTHoO-MapKepHas J0CKa;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- Adobe Reader;

- Google Chrome;

- Microsoft Office 2013;

- VLC media player;

- Windows 10;

8.3. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNIOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTUu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B 3JIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeny TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CleluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEJyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaONIMMUCS C HAPYLIIEHUSIMHU 3PEHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YJAAJIEHHBIX 00BEKTOB (Hampumep,
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TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOILM BUACOYBEIUUHUTENEH I KOMPOPTHOTO

MPOCMOTPA.

[Ipu 3aHATHAX C OOydYarOMMMUCS C HAPYUIEHHUSIMH ONMOPHO-IBUTaTeJbHOT0 ammapara
WCIIOIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOpPMAIMU M APYrHe TEXHUYECKHE CPEICTBA
npuema/rnepenadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX opMax, MOOMIILHON CUCTEMBI OOYyUYCHUSI IS

JIOIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aALUMH U3YUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBbIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMIIETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

Ha3Ba2E’;§§;ﬁj:$: (rem) igﬁlﬁ:f eyljry];;e ®opmbl koHTpoIs | OueHouynsie Marepuans (OM)
1 DnemenTs! Teopuu MHOXkecTB. |OITK-1 Komnoksuym [IpuMmepHBIil nepeueHb
MatemaTtuueckue CTpyKTYypHl. BOIPOCOB ISl KOJUIOKBHYMa
Koncnekr [IpumepHBIii IepedeHb TeEM
CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOITPOCOB
2 KoMmnekcHele yncia. OIIK-1 Konnoksrym IIpuMepHBIil IepeyeHb
Onepauun HaJ KOMILIEKCHBIMU BOIIPOCOB JUIsl KOJUIOKBHYMa
IUCIaMH. Koncnekr [IpuMepHBIii IepeyeHs TeM
CaMOIIOATOTOBKH | ISl KOHCIIEKTOB
CaMOIIOATOTOBKH
KonTponbHas [IpumMepHbIi IEpedeHb
pabora BapUaHTOB (3aJaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHNUN
OK3aMeH [lepeueHb IK3aMEHALIMOHHBIX
BOIIPOCOB
3 Martpuipl, OnpeIeIuTeINH, OIIK-1 KonnokBuym [IpumMepHBIii TIEpeUeHb
dopmysl Kpamepa. BOIIPOCOB JUIsl KOJUIOKBHYMa
Koncnekr [IpumepHBIii nepeueHb TeEM
CaMOIOATOTOBKH | ISl KOHCIIEKTOB
CaMOIIOATOTOBKH
KoHntpoinbHas [IpumepHBIil nepeyeHb
pabota BAapUAHTOB (3aJjaHUI)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHBIii TIEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX

BOITPOCOB
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4 Anrebpa reoMeTpUYecKIX OIIK-1 Komnoksuym [IpumepHBIil nepeyeHb
BEKTOPOB. OCHOBBI BOIIPOCOB ISl KOJUIOKBHYMa
aHAIUTHYCCKON reOMETPHH. Koncmekr [IpumepHBIii IepeyeHp TeEM
CaMOIIOJATOTOBKM | ISl KOHCIIEKTOB
CaMONOJATOTOBKHU
KonTponbHas [IpumepHBIii nepedeHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens 3K3aMEHAMOHHBIX
BOITPOCOB
5 Beenenue B ananu3 (Bitoyas |OITK-1 Komnoxsuym IIpuMepHBIil IepeyeHb
(YHKIMU KOMITJIEKCHOTO BOIIPOCOB ISl KOJUIOKBHYMa
NEPEMEHHOTO). KoHnTtponbHas [IpumepHsIil nEpevYeHb
pabota BapHUaHTOB (3a/1aHUHN)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
6 IuddepenunanbHoe OIIK-1 KomnnokBuym [IpumepHbIiil nepedeHp
ucyMciIeHue (BKIItoyas BOIPOCOB ISl KOJUIOKBHYMa
nuddepeHInanbHoe Koncnekr [IpuMmepHBIil nepeyeHsb TeM
MCYHCIICHHE byHKIMiH CaMOIIOJATOTOBKU | /ISl KOHCIIEKTOB
KOMIIJIEKCHOI'O HepeMeHHOFO). CaMOIIOATOTOBKH
KonTponbHas [IpuMepHBIil IepeyeHb
pabota BapHAHTOB (3aJaHUIA)
KOHTPOJIBHBIX PaboT
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
7 IHTerpanibHOE UCUUCIICHUE OIIK-1 Komnoksuym [IpuMepHBIil nepeyeHb
(byHKUIUH OHOHM MepeMEeHHOM. BOIIPOCOB /151 KOJIJIOKBUYMa
Pacimmpenue nousTus KoHntponbHas [IpumMepHbIii IEpeYeHb
nepBoodpasHoil. Murerpan ot pabota BapHAHTOB (3a1aHHIA)
AHATUTHYECKON (DyHKIIUH. KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIii IepeyeHb
TECTOBBIX 3a/laHNUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX

BOITPOCOB

CornacoeaHa Ha noptane N2 69082

20




8 IuddepenunanpHbe OIIK-1 Komnoksuym [IpumepHbIil nepeueHb
ypaBHEHHUS. BOITPOCOB JIsI KOJUTOKBHYMa
Koncnekr [IpuMepHbIil IEpeYeHb TEM
CaMOIIOJATOTOBKM | ISl KOHCIIEKTOB
CaMONOJATOTOBKHU
KoutponbHas [IpumepHbIil nepeueHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboT
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedeHs 3K3aMeHAIMOHHBIX
BOITPOCOB
9 Heco6ctBennsbie unrerpansl.  |OITK-1 Komnoxsuym IIpuMepHBIil IepeyeHb
WNurerpaiibubie BOIIPOCOB JIsl KOJUTOKBHYMa
peoOpa3OBaHsL. Koncniekr [IpuMepHBIi TepeyeHs TeM
[IpeoGpasosanus Oypee, CaMOITOJATOTOBKH  |IJIST KOHCIIEKTOB
Jlanmaca. CaMOIIOITOTOBKH
KonTtponbHas [IpumMepHbIii TEpeUeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOITPOCOB
10 Uurerpanbnoe ucuucinenne |OIIK-1 Konnoksuym [IpumepHbIil nepeyeHb
GYHKIMIT MHOTHX TIEPEMEHHBIX BOIIPOCOB ISl KOJUTOKBHYMa
(BKIIIOYast HHTErpa OT Koncnekr [IpuMepHBIii IEpeyeHs TeEM
(yHKLIMH KOMIUIEKCHOTO CaMOIIOITOTOBKH 151 KOHCIIEKTOB
MEPEMEHHOT0). DIIEMEHTHI CaMOIIOATOTOBKH
TeOpUH MOJIA. KourposbHast [TpuMepHBIi NepedeHb
pabora BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOITPOCOB
11 DnemeHTsl TEOpUU OIIK-1 KomnokBuym [IpumMepHbIi IEpedeHb
JIMHENHBIX MPOCTPAHCTB. BOIIPOCOB ISl KOJUTIOKBUYMa
CucreMsbl IMHEHHBIX Koncnekr [IpumepHBIi IEpeYEHb TEM
anreOpanvecKux ypaBHEHHH. CaMOMNOATOTOBKH  |JJISI KOHCIEKTOB
.HHHeﬁHbﬁionepaTop. CaMOIIOATOTOBKH
KoHntpoinbHas [IpuMepHBIil nepeyeHb
pabota BapHAHTOB (3aIaHMIA)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpumMepHbIii IEpeYeHb
TECTOBLIX 3aJaHUN
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX

BOIIPOCOB
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12 KoMIUIEKCHBIE YUCIIOBBIE U
(yHKIIMOHATBHBIE PSIbI. Psibl
®dypse, Telnopa, Jlopana.

OIIK-1

Komnoksuym [IpumepHBIil nepeyeHb
BOIIPOCOB ISl KOJUIOKBUYMa
Koncnekr [IpuMepHbIil IEpeYeHb TEM
CaMOIIOATOTOBKH | UIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
KonTponbHas [IpumepHBIii nepedeHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX NIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JUCHUIUIMHE TpuBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JMCIHTIINHE
®dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYCHHS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENBHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHUH UIn HABBIKOB WJIN
CYMMBbI 0aJIoB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o0riue, HO He B LI€JIOM YCIIEIIHO, B LIEJIOM
(YAOBJIETBOPUTEIILHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHUMaJbHOM 3HAHUSA CUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBbI 0aIOB OCYIIECTBIISIEMOE IIPUMEHEHUE
yMEHHE HABBIKOB
4 (xoporo) ot 70% no c(hOpMHUPOBaHHEIE, B IIEJIOM B IICJIOM
89% ot HO coJiepKaliue YCIEITHOE, HO yCIENIHoe, HO
MaKCHMAaJTbHOM OTJIeNIbHbIE coJieprKaliye coJieprKaliue
CYMMBI 0AJUTOB | TIpOOJIEeMBI 3HAHUS OT/ICTbHBIE OTJICTbHBIE
poOesbl yMEHUe poOeJbI
MIPUMCHCHHE
HABBIKOB

5 (OTJIMYHO)

>90% ot
MaKCUMaJILHOU
CyMMBI 0aJIIOB

chopMUpOBaHHbBIE
CUCTEeMaTUYECKUE
3HAHUA

chopMUpOBaHHOE
yMEHHE

YCIICHIHOC U
CHUCTCMATHYCCKOC
IMPUMCHCHHC
HaBBIKOB

[Ikana KOMIUIEKCHOM OLIEHKHU c(hOPMUPOBAHHOCTU KOMIIETEHLIUH IIpuBeieHa B Tabuie 9.3.

Tabmuma 9.3 — [llkayia KOMIUIEKCHOM OIeHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUN

Ornenka

dopmynupoBka TpeOOBaHUM K CTETICHH KOMIIETCHITHH
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2
(HEyAOBIIETBOPUTEIIHHO)

He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

W

3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBI€ NMPU3HAKU WM TEPMUHBI U3Y4aEMOTO 3JIEMEHTA COACPKaHUsI, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOparmaTtecs it 0osiee 1eTaJbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.
4 (xoporio) 3HaTh, YMETb, BJIaJICTh HA AHATUTHYECKOM ypOBHE. 3Has Ha

PCIIPOAYKTUBHOM YPOBHC, YKA3bIBATh HA 0COOEHHOCTH U B3aUMOCBSI3H
HN3YUCHHBIX O6’bCKTOB, Ha UX JOCTOMHCTBA, OTPAHNUYCHHA, UCTOPUIO U
MNEPCICKTUBLI PA3BUTHA U 0COOEHHOCTHU AJId pa3HbIX 00BEKTOB YCBOCHHUA.

5 (oTIM4HO)

3HaTh, yMETh, BI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
M3YUYEHHBIHN 2JIEMEHT COACPKaHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B JIEMOHCTPUPYEMBIX
JEUCTBUSIX, YUUTHIBASI U YKA3bIBAsl CBS3U U 3aBUCUMOCTH MEX]Yy 3THUM
AJIEMEHTOM M JIPYTUMHU 3JIEMEHTAMU COACPKAHUS TUCIUTIITUHBI, €T0
3HAYMMOCTb B COJICP>KAHUH TUCIUILIAHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

Janbt marpunst A pasmepa (5 x2) u B pasmepa (n x 1). a) 5
1 Ilpu xaxux 3HaveHnax » cymectever Matpuua C = A-B? 0)3
) B) 2
nl
Hana cucrema
:;J‘-_’ +TI3=-2, a) -1
- + 3.3‘_‘; =1,
200 + 43 =2 —
2. . ©) Her
MozxHO TH HeH3BeCTHOE X, HaiTH no dpopmynam Kpamepa? Ecm
HelIb34, TO BEIOEpHTE OTEET HeT. ECIIH MOXKHO, TO OTBETOM B) 2
EBIOEpPHTE COOTBETCTBYIOIIEE 3HAYCHHE X,.
r3
3nas, uro BekTopbl a = (3,1.2) u b = ai + 5j - k oproronajibnni, a) 1
3 HaHJHuTe 3HA9eHHe IapaMeTpa o. 0)0
) e)-1
r)2
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10.

Janwi Bekropst a = (3,1,2), b= (1,-2,0),

Vikaxure @0}3.\1’}':[}' ATA BEIMHCJIIEHHA BEKTOPHOI O MPOH3BEACHHA

a) [a,b]=3-141-(-2)+2-0

i j ok
[a.b]. [ab]=|3 1 2
5 1 -2 0
i Jjk
[ab]=|1 -2 0
3 1 2
8)
3 1 2
[a,b]=]1 =2 0
2 -2 1
)

3:)
1)

Hspecrubl nojgphbie KoopiMHaThl Toukn A ('3.

YKaxKuTe eé JIeKapToBbl KOOP/IHHATHI.

a) A(=V2.\/2)

6) -’Il(\l@- ‘\/E)

) A(V2,\/2)
A(-V2,-/2)
r)
1 -2 = —
Apasierca s pexrop ¢ = (1,2) cobersennniy Ui Marpuust A = ( 2 -9 )',’ 8?[ ) 3
Ecau He sBngercs, To BBIOEpHTE OTBET HeT. EciH AB1geTCA, TO B) HEeT
BEIOEpHTE OTBEYaroNIee eMy COOCTEEHHOE THCIO A. NiA=0
Kakoit reomeTpH4eckHit 00pasz onpejendaeT ypaeHeHHe a) Hutuuapudeckan
(-2 +(y+1)2+2%2=4 IIOBEPXHOCTH
B IIpOCTpaHcTEe? 0) Inockocts
B) Cdepa

r) Kornueckas moeepXHOCTh

2 . iT - T
Haiimre 2, ecom 2= =, |z]|=2, argz, = -3 |22] =6, argzy=—.
21 N «

a) —3

6) 2i

B)0

Jana dynxkums f(t) = 5¢2*. Haiture | f(1)).

Vikaxure GyHKUHIO, OeCKOHEYHO boabmIyIo nmpH x — 0

1
252 + 1

f(z) =
0)

f(x) =322 +2x
E)

f(z) =sinzx

r)
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11.

12.

13.

14.

15.

16.

OxapakrepusoBaTh TOUKY o = 0 s ByHKiwmm

r+3 npm
g9(x) = {

r=1 npn

xr <0,

x> 0.

a) Touka ycTparHMOro
paspsiea

6) Touka paspsiea BTOpPOro
poaa

B) Touxa paspsiea nepeoro
poJa

r) Touxa menpepreEBHOCTH
dyHKIHE

Hana dynxuma

u=cosy+ (y-x)siny.

Toraa

Ju

o

-siny
a)
-siny - cosy
0)
—-rsing
B) y
~I COS
r) y

Cpenn mannex auddepeHIHATEHEIX YpaBHeHHH HalquTe
THHeHHOE HEOJHOPOJHOE YPAaBHEHHE MEPEOT0 MOPAAKA.

a) 2ay' +2*+y*=0

6) (1+y?)dx +zydy =0

) y'+ycosx =sinx

0 ym _ yn +y=2

VeraHoBHTE COOTBETCTEHE MEXRIY HHTErpaIoOM H €ro HasBaHHEM:

ffr’ sinydrdy, D — nwiockas obiacrb
D

a) Heonpenenéuuenit HaTerpas

6) OnpeaeneHHsIH HETErpaT

B) JeoiHOM HHTErpal

r) I[TorepxHoCTHEIH HHTErpaT
NepEOro poja

Obmee pemenue guddepeHIIHATEHOIO YPaBHEHHA

ym =g~

HMEET BHI:

y=—-e*+Cx+C,
a)

y=e*+Ci122+Cox + Cy
0)

2
y=-e*+C Z 4 Cox +Cy
B) 2
y=e*+Cx
r)
Haitaure opurunas juis n3obpaskennst  F(p) = ° + S . i + i
p+2 p-=2 t+2 t-2
a)
3(t+2)+8(t-2
5 H+2)+8(-2)
3e~2t + 8e2t
B)

r) OpHruHan 214 JaHHOTO
H300paKeHHA He CYIECTBYET
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Oxapakrepuzopars TO4KY z = 2i 14 dyHKUHE a) YcrpanuMas ocodad To4ka
17 cos 22 6) CymecTeeHHO 0c00as TO9Ka
) f(z) = 24 e) IlpocToii momoc
r) I[IpapuasHas Touxa
Cpenu npHBeA8HHEIX pAOE yKaxkuTe pag Pypse 1ia f(z) = i x
HeKoTopoH byHKHH f(X). ) B
a
o0 .f'"
f@)=2 —
o n=0 "
18, o)
B)
f(J') = .f‘l-) + T 1) + 't-‘l—! + ’:'IT“T P ess T ;'I-IT:' +...
£(z) 4 i sin[(2n + 1)7z]
r)=— —————ahe
T n=0 (2n +1)2
r)
Senserca mu dyukmma y = x° + 2x + 3 pemeHHeMm a) [a, apagerca odbmmM
aubdepeHIHATEHOTO YPaBHEHHA peIIeHHEM
-y +y =27 6) Hda, apnaeTca 9acTHBIM
peIIeHHeM
19. e) Het, ne apnaerca
r) Her, dyuxumu Takoro euaa
HE MOryT OBITE PEIIEHHEM
auddepeHITHATEHOTO
VpaBHEHHA
Cpenu npHEeAeHHEIX PAJOE YKAKHTE IHCIOBOH Al i 1
a) n=1 ”2
i an
mn+l
20. ©) 2
o0 (_ l )"J"“
B) n=1 (‘2”)'
+ ": ..;( 2inxrx
r) ke m(2n-1)
9.1.2. IlepeyeHb IK3aMeHALIMOHHBIX BOIIPOCOB

Cemectp 1

1. Matpulibl ¥ JEUCTBUSA C HUMU.

2. Onpenenurteny NOpsAIKa N ¥ UX CBOMCTBA.

3. Anrebpanyeckue TOMOJHEHUS U MUHOPBL. CBA3b MEXKy HUMH U BBIYHCIIEHUE OMPEAEIUTENs C
MOMOIUIBIO PA3JI0KEHUS [0 CTPOKE UITH CTOJNOILY.

4. basuc. Koopaunatel. Teopema 0 eTMHCTBEHHOCTH Pa3JI0KEeHHs BEKTOPA MO Oa3ucy.

5. Ilonsitue Bexktopa. Koopauuatel BekTopa. [leficTBus ¢ BekTOpamMu (Tr€OMETPUUECKH H
aHanutudecku). CBOMCTBA BEKTOPOB (COHANIPABIECHHOCTh, KOJUIMHEAPHOCTh, OPTOTOHAJILHOCTB ).
Jlenenue oTpe3ka B 3alaHHOM OTHOLICHHH.

6. CkamsipHOoe, BEKTOPHOE M CMEIIAaHHOE MPOM3BEJCHHUS BEKTOPOB (OMpeaesieHrue, CBOMCTBA,
MIpUMEHEHHE).

7. CucteMbl TMHEHHBIX YpaBHEHHH, KIIaCCU(MUKAIUSA U METOJIBI UX PEIICHUSI.

8. KpuBble 1 moBepXHOCTH NMEPBOTrO MOpAAKA (IpsIMast U IIIOCKOCTh).

9. KpuBble U MOBEPXHOCTH BTOpPOTO mopsaka. IIpuBeneHue KpuBbIX BTOPOTO MOpSAAKa K
KaHOHMYECKOMY BHUJY.

10. KoMnyiekcHble ynclia U A€UCTBUS Haa HUMHU. HekoTopble MHOXKECTBA Ha KOMILJIEKCHOM
miockocT. Otoopakenus. OOpasbl U MPOOOPa3bl TUHUH.
11. Teopema o eqMHCTBEHHOCTH mpenaena. [Ipeaen cymmel, mpousBeneHus, Apoou. Teopembl o

npejenax B HepaBeHCTBAX.
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12.

13.
14.

15.
16.
17.
18.

19.

HenpepsiBHocTh pyHkuuu. Kinaccudukanusa n3onmpoBaHHBIX TOYEK pa3pbiBa CKalIspHON
(GYHKIUHU CKaJISIPHOTO apryMEHTa.

[TepBriil 3amMevaTenbHbIN Ipeaen. Bropoil 3aMedaTenbHbIi TPeAea U UX CIICICTBUSA.
beckoneuno manble. KauecTBeHHas ¥ KOJIMYECTBEHHAS LIKAJIbl CPABHEHUS] OECKOHEUHO MaJIbIX.
beckoneuno Oonpmue. KauecTBeHHass M KOJWYECTBEHHAs LIKalIbl CPAaBHEHHUS OECKOHEYHO
OOJIBIINX.
[TonsiTne mpou3BoAHOM (PYHKITMU OTHOM TIepeMeHHOM. CBONCTBA MTPOU3BOHBIX.
[TousiTne yactHOM npon3BoaHON. [Ipon3BOIHASI MO HATTPABICHHUIO.
AHanutnueckue QyHKIUU KOMIUIEKCHOTO IEPEMEHHOTO.
[IpousBoiHBIE BBHICIIMX HNOPSAAKOB AJsl PYHKIMU OJHOM MEepeMEeHHON U QYHKIHMH MHOTHX
MEPEMEHHBIX.
[IpousBonHas GpyHKIMU 3agaHHOW TapameTpuuecku. [IpowsBomHas QyHKIUHU, 3aJaHHOU
HESIBHO.

20. 'eoMeTpUYE€CKU U MEXaHUYECKHH CMBICI MPOU3BOJIHON. ['eomMeTpruuecKre MPUIIOKEHUS
npousBogHoM. KacarenbHas u HOpMalb K KpuBoi. KacarenbHas MIOCKOCTh U HOpMAJb K
MOBEPXHOCTH.

21. Iuddepennumnan. MuBapuantHocTh Gopmbl nepBoro auddepenuunana. Auddepernmannb
BBICIINX MOPsAKOB. g depeninanbl BEICIINX MOPSIKOB CI0KHOW QyHKINU.

22. PackpsiTie HeonpeaeneHHocTen. Teopema Jlonurans.

23. MonoTtoHnHbie (pyHKIIMH. HeoOXxoaumbie yclIOBHS MOHOTOHHOCTHU. JlocTaTo4HBIE YCIOBUS
MOHOTOHHOCTH.

24. DxctpemyMmbl. HeoOxoaumMpie yciaoBUs dKCTpeMyMa. J[ocTaTouHbIe yCIOBHUS dKCTpEMyMa st
(GyHKIIMH OHOM MMEPEMEHHOM.

25. Dxcrpemymsbl. JlocTaTouHbIe YCIOBHS IKCTpeMyMa (GyHKIIUU JBYX MIEPEMECHHBIX.

26. Brimykiible 1 BOrHyThle (DyHKIUU. JJocTaTOUHbIE YCIOBUS BHITYKJIOCTH (BOTHYTOCTH) (DYHKIIHH.

27. ACUMNTOTHI.

28. IlepBooOpa3nas. Heonpenenenusiii uaTerpan. OCHOBHBIE CBOMCTBA.

29. 3ameHa NepeMeHHbIX B HEONpEIeJICHHOM HHTErpalle, Mo/IBeIeHHe Mo 3HaK nuddepeniuana,
WMHTETPUPOBAHUE TI0 YACTSM.

30. Beluncnenue ompeneaeHHOTo MHTerpana. MHTerpan kak (QyHKIUS BEPXHEro mpenaena.
®opmyna HeroToHa - JleitOuuna. HTErpripoBaHue Mo 4acTsIM W 3aMEHa MEPEMEHHBIX B
OTpe/ieIEeHHOM UHTErpase.

Cemectp 2

1. HecoOcTBeHHBIE MHTETpalibl 1-ro pona (Ha HEOTPAHWUYEHHOM IMPOMEXYTKe). Teopembl
CpaBHEHHSI.

2. HecoOcTBeHHBIC HHTETPAIBI 2-T0 poja (OT HEOTPAaHUYCHHBIX (QYHKIINM). TeopeMbl cpaBHEHUSI.

3. IlpunoxxeHus onpeaeaéHHOro HHTErpaa.

4. KpaTHble UHTErpajibl, IOBTOPHBIE HHTErPAJIbl, BBIYUCICHUE KPATHBIX HHTETPAJIOB CBEACHUEM K
MOBTOPHBIM.

5. 3aMeHa mepeMeHHbBIX B KpaTHbIX MHTerpainax. [lonspHas, chpepuyeckas u MIMHAPUYECKAS
CUCTEMBbI KOOpPAHMHAT.

6. KpuBosinHelHHbIE HHTETPAJIbI.

7. 3apmaum npuBojsiue K AU depeHrnaIbHbIM yPaBHEHUSM.

8. MuddepeHunanbHble ypaBHEHUS C pa3IesSIONIMMUICS IEPEMEHHBIMU U CBOJSIINECS K HUM.

9. Onnoponnble nuddepeHIanbHble YPaBHEHUS U CBOASIIUECS K HUM.

10. Jlunetinbie nuddepeHnmanbabie ypaBHeHUS, TudPepeHnraibabe ypaBHEeHUS bepHy iy,

11. YpaBHenue B noiHbIX quddepeHnmnanax.

12. IuddepenunanbHble ypaBHEHUS BBICIINX MOPSIKOB, AOMYCKAIOLINE TOHMKEHHUE MOPSIKA.

13. O6patHas matpuna. PereHue MaTpUYHBIX YpaBHEHUM.

14. JluneliHoe IPOCTPAHCTBO (ONPEACIICHHE, TPUMEPHI).

15. JIunelHo 3aBUCUMBIE U JIMHEWHO HE3aBUCUMBIE CHCTEMbI BEKTOPOB.

16. Panr marpunel. Teopema o 6a3MCHOM MHHOPE U €€ CJICICTBHSI.

17. JIuneitHplii onepatop, €ro MaTpuiia U cBOKMCTBa. MI3MeHeHrne MaTpullbl JIMHEHHOTO onepaTopa
MIpU U3MEHEHHNH 0a3uca.

18. CobcTBeHHBIC YHCIa U COOCTBEHHBIC BEKTOPHI JIMHEWHOTO omeparopa. Mx cBoiicTBa.

HaxoxxeHne cOOCTBEHHBIX YMCENT U COOCTBEHHBIX BEKTOPOB ISl KOHEYHOMEPHOT'O JIMHEHHOTO
oreparopa.
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19.
20.

21.

22.

23.
24.
25.

26.
27.
28.
29.
30.
31.
32.
33.

[S—
SV R W=

—
DA W~

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

Jluneitnble nudpepenHnmanbHbe ypaBHEHUS BBICIIUX MOPSIKOB.

Teopema o HanoxeHUM penieHUl. CBOWCTBA YAaCTHBIX PEIICHUN JTUHEWHOTO OJHOPOIHOTO
nuddepeHInaTbHOTO YPaBHECHHUS.

Onpenenurenb BpoHckoro, ero cBoicTBa U mpuMeHeHrne. OyH1aMeHTaabHasi CUCTeMa PeIeHUun
JUHEHHOTO OJHOPOAHOTO AuddepeHunaIbHOTO ypaBHEHUS, €€ CBSA3b C OINpeAeIuTeNeM
Bponckoro.

Teopema o Buzie 00IIETO penIeHUs JIMHEHHOTO OAHOPOAHOTO AU PepeHITNaTLHOTO YPaBHECHHS.
Teopema o cTpyKType 0OIIero pemieHus JMHEWHOTO HEOJHOPOAHOTO MU dhepeHIInaIbHOTO
YpaBHEHHS.

Jluneiinbie muddepeHmanbHbie YpaBHEHUS C TOCTOSTHHBIME KO3 GUIIUSHTAMH.

Cuctembl nudpepeHIATbHBIX YPABHCHHM.

Yucnosie psiapl. CXOOUMOCTh YHCIOBBIX PsA0B. AOCONIOTHAS U yCJIOBHAsA CXOJMMOCTH
YHUCJIOBBIX PSIIOB.

[Tpu3Haku cpaBHEHHs aOCOTIOTHOM CXOUMOCTH YUCIIOBBIX PSJIOB.

[Tpusnaku Jlamambepa aOCOTIOTHON CXOUMOCTH YHCIIOBBIX PSIOB.

[Tpusnaku Ko abCcomOTHON CXOIUMOCTH YUCIIOBBIX PSIOB.

3Hakouepenytomuecs psaasl. [Ipusnak JIelOHUIIAa CXOAMMOCTH 3HAKOUYEPETYIOMIUXCS PSIIOB.
OyHKIMoHANBHBIN psaa. ObmacTh cxonuMmoctu. OnpeaeneHne paBHOMEPHOM CXOAMMOCTH.
Crenennoii psaa. Teopema AGens.

CBs13b K03 (HUIIMEHTOB CTETIEHHOTO PsJIa C €r0 CYMMOM.

Psnaw1 Teitnopa u Maknopena.

9.1.3. IlIpuMepHBbIiil NepeYeHb BONPOCOB sl KOJUIOKBUYMa

YucaoBble MHOXKECTBA, 0003HAYCHHUS M OIIPEACTICHHUS.

Oxapaxrepusyite mHoxkectBa N, Z, Q, [, R.

[Tpsimast B mpocTpaHCTBE (KAHOHUYECKHE YPaBHEHHsI, TapaMETPUUECKUE YPABHEHUS).
Cucremsl okpecTHOCTEH B R.

OnpeneneHre 6€CKOHEUHO MAIOH (PyHKITUH.

Onpenenenne 6€CKOHEUHO OOBIION (HYHKIUH.

[TonsiTHE MTOCTEI0BATETLHOCTH.

IIpenen nocnenoBaTeNbHOCTH (ONPEAEIECHUE).

[Tpenen ¢pyHkunu (onpeaesaeHrue Ha A3bIKE OKPECTHOCTEH ).

[Tpenen ¢pyHkuuu (onpeaesaeHrue Ha 3bIKE HEPABEHCTB).

. OZIHOCTOPOHHUE MPEEIIBI.

. HenpepsiBHOCTE QyHKIIMU. OnpeneneHus.

. TeopeMbl 0 HETIPEPBIBHBIX (PYHKIHUSAX.

. [onarue npousBoanoit u auddepennnana yucaoBoi GyHKIMHN BEIIECTBEHHON TEPEMEHHOMN.

. [IpaBuna nuddepennupoanusi. CBolicTBO nuHEeHHOCTU. [Ipon3BoaHAs MpouU3BEICHUS,

yacTHOTO ABYX (pyHKImiA. [Ipon3BoHas coXKHON QYHKIUH.

Tabnuia npou3BOIHBIX.

@uU3HYECKU CMBICI IIPOU3BOAHOU. ' €OMETpUYECKUNA CMBICI IIPOU3BOIHOM.
ITpon3BoHBIE BBICIINX MOPSIIKOB.

[Tonstue nuddepeHaIbHOr0 YpaBHEHUS.

IIpaBuino Jlonurans.

[TepBooOpasnas. Heonpenenéunplii naTerpan. MHTErpupoBaHue 1o 4yacTsM.
Onpenenéunplii unterpan. @opmyna Heiotona-Jleitbnuna.

ITonsipHas cucrema KOOpAUHAT.

Paronansusie 1po6u. HTErpupoBanue pairoHaaIbHbIX Jpo0eit.
HccnenoBanue GyHKIMH BEIIECTBEHHOHN MEpEeMEHHOM (0011as cxema).
KpuBbie BTOpOro nopsaka: oKpy>KHOCTb, SJUTUIIC, TUIlepOoa, napadona.
Kom1uiekcHble uncina v JeHCTBUS Hall HUMMU.

IIpunoxxeHus onpeneséHHOro HHTErpaa.

HecoOcTBeHHBIE MHTErPAIBI.

Cdepa. Humunap. Konyc.

Martpunel. [IeicTBHA Hal MaTpULAMU.

Onpenenurenu. ®opmynsl Kpamepa.

Ccdepuyeckast ¥ IIMHAPHUYECKAS CUCTEMBI KOOPIMHAT.
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34.
35.
36.
37.
38.
39.
40.
41.
42.
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44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
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11.
12.
13.

14.
15.

16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.

[S—
SOV A

beckoneuno Masnbie u 6eCKOHEUHO OObIIHe (PYHKITUU.
[IpousBoaubie u quddepennranb GyHKIUA BEKTOPHOTO apryMeHTa.
Huddepennmansroe ucuucnenne OKII. Ananurnueckue GyHKIIUA.
Huddepennmanbapie ypapHeHue 1 mopsaka.

Huddepennmanbapie ypaBHEHHUS N MOPSAKA.

Jluneiinbie muddepeHnuaibHble YpaBHSHUS N TTOPSJIKA.
NuTerpanbupie mpeodpa3zoBanus Jlamnaca.

OnepaTopHbIA METO/I.

NHuTerpanbubie mpeodpaszoBanus Dypobe.

WuTerpains o durype.

KpuBonunerinsie uaterpaisl 1 u 2 poaa.

JIBOITHOM MHTErpal.

TpoitHo#t unTerpan. [loBepXHOCTHBIN UHTETpal.

OcoOble Touku. BerueTsr.

Uccnenosanue cucreM.

Meron ["aycca. Pemienre HeonpeaeaEHHbIX CUCTEM.

Pemenrie 0oAHOPOIHBIX CHCTEM.

Jluneiinprit oneparop. CoOOCTBEHHBIE YHCIIA U COOCTBEHHBIC 3HAYCHUSI.
UucnoBele psabl. DTaJTOHHBIE PSIBL.

CreneHnbie panbl. Pannyc cXxoguMocTu.

Psn Teinopa.

Psn Jlopana.

Psan @ypee.

9.1.4. IlpuMepHbIii NepeYyeHb TeM JIsl KOHCIIEKTOB CaAMOINOATO0TOBKH

Onepanuu HajJ MHOKECTBaMH.

MaremaTuueckue CTpyKTyphbl.

Pa3noxeHue Ha MHOXKHMTENIM MHOTOYJIEHA CTENEHU N C BEIIECTBEHHBIMHU KO3 dUIIMEHTaMU.
XapaKkTepUCTUKa KOPHEN MHOIOYJICHA.

CBoiicTBa onpenenuTene.

Martpuussle ypaBHEHUS.

Anrebpa reoOMeTpUYECKUX BEKTOPOB.

IIpsimas.

I1nocKoCTS.

Kpusbie BTOporo nopsiaka.

OcCHOBHBIE 3JIEMEHTapHbIE (DYHKITHH.

[Tpenen nocnenosarenbHoctu. [Ipenen pyHKIMH.

HccnenoBanue QyHKIHH.

Huddepennman ¢pynkuuu. [Ipumenenue nuddepenunana B npuOIMKEHHBIX BHIYHCICHUSIX.
®opmyna Teinopa.

IIpunoxxeHus onpenenrEHHOro HHTErpaa.

KpaTHble uHTErpasibl, HOBTOPHBIE UHTETPAJIbl, BEBIUUCIECHUE KPATHBIX UHTEIPAJIOB CBEIEHUEM K
IIOBTOPHBIM.

3amMeHa mepeMEeHHBIX B KpaTHBIX MHTerpanax. IlonspHas, chepuueckas u HuIMHAPUYECKAS
CUCTEMBI KOOpAMHAT.

KpuBosnHeliHbIe HHTETPAJIbI.

Opnoponnslie nuddepeHnnanbHple ypaBHEHHS IEPBOTO MOPSIKA.

Juddepennmansupie ypaBueHus: bepuysm.

YpaBHeHUE B MOTHBIX U depeHIanax.

Juddepennnanbable ypaBHEHHS BHICIIUX MOPSAKOB, TOMYCKAIOIINE TOHMKEHUE TTOPSIKA.
Cuctemsbl 1uddepeHIaTbHbIX YPaBHEHHH.

OnpeneneHus TMHEHHOTO IPOCTPAHCTBA, MOANPOCTPAHCTBA, apU(PMETHYECKOTO IPOCTPAHCTBA.
JInHelHOo 3aBHCUMBIEC U IMHEHHO HE3aBUCUMBIE CUCTEMBI BEKTOPOB.

Panr matpuisl. Teopema 0 6a3uCHOM MHHOpPE U €€ CIIEACTBUSI.

JIuHelHbIN onepaTop, ero MaTpula U cBoMcTBa. MI3MeHeHrne MaTpHULbl JIMHEHHOIO OollepaTropa
py U3MEHEeHUu Oasuca.

CoOcTBeHHBIE YHCIa U COOCTBEHHBIE BEKTOPHI JIMHEHHOro omepartopa. Mx cBoiicTBa.
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Haxoxnenue coOCTBEHHBIX YHCEN U COOCTBEHHBIX BEKTOPOB I KOHEYHOMEPHOTO JTMHEHHOTO
orepaTopa.

28. CnenctBusi TEOPEMbI O 0a3MCHOM MHUHODE.

29. Pans! Tewnopa, JlopaHa.

30. BbIYeThl U UX TPUIOKECHUS.

9.1.5. IlpuMepHbIii NepeYyeHb BAPUAHTOB (3aaHNI) KOHTPOJbHBIX padoT

1. Matpuupl, onpeaeiauTead, pelieHue onpeaeaEéHHbIX CUCTEM JIMHEHHBIX anreOpandyecKux
ypaBHeHU MeTos1oM Kpamepa.
Anrebpa reoMeTpuieckux BeKTopoB. [Ipsmast Ha mimockocTu. [Ipsmast B mpocTpaHcTBe.
KommnekcHble uncna. yHKIMHA KOMILTIEKCHOTO TIEPEMEHHOTO
BBenenue B ananus.
HuddepenunanbHoe ucuuciaeHue (Bkiaouas nuddepeHinaibHoe ucurucieHne QyHKIUU
KOMILJIEKCHOTO TIEPEMEHHOTO).
Juddepennmanbabie ypaBHeHUs nepBoro nopsaka. Henonnele nuddepennyansable ypaBHEHUS
BBICIINX MOPSIIKOB.
. [Ipunoxenus onepanroHHOTO UCYUCIICHHUS.
. HTerpanpHoe ucuucieHue QpyHKIUH OJHON mepeMeHHOW. [lpumokeHuss ompeneneHHOTO
UHTErpaa.
9. Uurerpan ot (pyHKIMHN KOMILIEKCHOTO IepeMeHHoro. MaTerpan no ¢urype (MHOrooopasuto).
OneMEHTBI TEOPUH TTOJISL.
10. CucteMsbl TMHEHHBIX adredpanuecKux ypaBHEHUN
11. Psagpr.
12. BbIYETHI U UX NPUITIOKEHHUS.

il

a

[o BN

9.2. MeTonnueckne peKOMeHIa N

YueOHBI MaTepuan u3iaraercsa B GopMe, MPeroiaraliiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

Hauatp uzydeHue quCHMIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHHUS MaTepHaia HeoOX0IUMO PEryJIspHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYEeT BBISICHUTH UX
3HauYeHHE JIJIsl MIOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAWBUIyaIbHbIE KOHCYIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM
KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

I[JISI JUI C OrpaHUYCHHBIMU BO3MOXKHOCTIAIMH 3O0pPOBbd W HHBAJIHUAOB HNPCAYCMOTPCHBI
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JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.
Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OICHUBAHUSA IS JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Kareropuu o0yvaromuxcs

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, THCbMEHHBIC
CaMOCTOSITENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmymiecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIeHUSAMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO allapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHu4YeHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUSIM

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEPKa
METOJIaMU, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauueckue PEKOMEHIAUHA MO OMCHOYHBIM MaTepuajdamM AJdA JUIl ¢ OrpAaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOoCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M1 MHBAIHAAM yBEIUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. [ Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, @ UMEHHO:

— INMCBbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHOIB30BAHUEM YCIYT ACCUCTEHTA;

— IPEJCTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oleHMBaHUS PE3YyJIHTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMH
310POBbS U WHBAIHAOB MO AUCHUILIMHE MPEAycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNITUPOBAHHBIX K OTPAHUYEHHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUs:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.

Jst M1 ¢ HAPYIIEHUsIMU cJIyXa:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— B IIeYaTHOM (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeyaTHOU (opme.

HpI/I H606XOI[I/IMOCTI/I JIA JIUL € OT'PAaHMYCHHBIMHU BO3MOXHOCTAMHU 3O0POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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