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

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

YTBEPX/IAIO
IIpopekrop no yuebHoit pabote
[1.B. Cenuenko
«23» 12 2020 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
MATEMATHKA

YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT
Hampasiienne noaroroku / cnenuanbHocTh: 11.03.01 PaguoTexHuka

Hanpasnennocts (mpoduip) / cienmanuzanus: JJeKTPOMArHUTHAS COBMECTUMOCTh
®opma o0yueHHS: OUHas

®akynbreT: Pagnorexunueckuii pakyabrer (PTD)

Kadenpa: Kadenpa reneBunenust u ynpasienus (TY)

Kypc: 1

Cemectp: 1, 2

VY4eOnsiii man mHadopa 2021 roga

O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOIl esTenbHOCTH 1 cemectp 2 cemectp Bcero Ennnuner
JlexMoHHbBIE 3aHATHS 48 48 96 4acoB
[IpakTrueckue 3aHATUA 72 72 144 4acoB
CamocTtosarenbHas pabora 60 60 120 4acoB
[TonroroBka u ciada 3K3amMeHa 36 36 72 4acoB
OO61mas Tpya0eMKOCTh 216 216 432 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 6 6 12 3.€.

@opMBI IPOMEKYTOUHOM aTTECTALUS 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: 23.12.2020

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

Tomck

CornacoBaHa Ha noptane N2 55413



1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. M3ydyeHne OCHOBHBIX NOHATUI U METOJ0B MAaTEMAaTHUKH, UCIIOJIb3YEMBIX IIPU PEIICHUU 3a]a4 B
WH)KEHEPHOU 1EeATEIIbHOCTH.

1.2. 3agauy AUCHUILIUHBI

1. Pa3BuTHE alrOPUTMHUECKOTO U JIOTUYECKOTO MBIIIEHUS CTYICHTOB.

2. BpIpaboTka y CTYyJIEHTOB yMEHUS pabOTaTh C MaTEMAaTUUYECKON JTUTEPATYPOH.

3. OBnaseHue METOJaMU MaTeMAaTHKH, IPUMEHSEMbIMUA B MOJICIIMPOBAHUU MIPU PELICHUHU 3a/1a4
UHXEHEPHOU e TEIbHOCTH.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte Osoka gucrmiing: O0g3aTebHas YacTh.

Monyne quctuminH: Moayns HanmpaBieHus moAroToBku (special hard skills — SHS).

Nunexc qucuumiuael: 51.0.03.01.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

NHaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUEHUs 110
Kommerenmus
KOMITETCHIINU JHCIUATIIINHE
YHuBepcajibHbIe KOMIIETEHIIUN
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
OIIK-1. Cnocoben OIIK-1.1. 3naer 3HaeT OCHOBHBIE ITOHATHS, OOBEKTHI, U
HCIO0Ib30BaTh ¢byH1aMeHTaIbHbIE 3aKOHBI METOAbI MATEMAaTUKHU

IIOJIOKCHU, 3aKOHBI U CCTCCTBCHHbBIX HAYK U
METOABbI CCTCCTBCHHBIX MaTEMAaTUKH

HayK 1 MaTeMaTuku i | OI1K-1.2. Ymeer YMeeT IPUMEHATh METO/IbI PELICHUS
pemeHus 3anaq aHAJIM3UPOBATH MPOOJIEMBI, MaTeMaTHYECKUX 3a]1a4 B IPOeCcCHOHATIBLHOM
HHKCHEPHOU MIPOLIECCHI U SIBJICHUS B obnactu

ACATCIILHOCTH oOnactu QpU3MKH,

UCTIOJIb30BaTh HA MIPAKTUKE
0a30BbIe 3HAHUS U METOMBI
($u3nUeCKUX UCCIeI0BaHUl, a
TaKXKe yMEeT IPUMCHSTh
METOJIbI PEIICHUS
MaTeMaTHYECKUX 33/1a4 B
npodeccuoHaIbHOM 001acTH

OIIK-1.3. Braneer Biageer MaTeMaTnueckum anmnapaTroMm,
MPAKTUYECKMMH HAaBbIKAMU  |HCIIOJIb3YEMbIM JJISl PELICHUS] MHKEHEPHBIX
pelIeHNs HHXEHEPHBIX 3a7a4 |3a1ad

IIpodeccuonanbHbIe KOMIIETEHIUH

4. O0beMm AUCHUIIJIMHBI B 3a4Y€THBIX €IMHULIAX C YKA3AHUEM KOJIUYECTBA aKaICMUIECCKUX YacoB,
BBIACJICHHBIX HA KOHTAKTHYIO pa60Ty oﬁyqammnxm C mpemnoaaBarTejieM
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U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTaBIsAET 12 3aueTHBIX eIUHUIl, 432 akaJeMUYeCKIX YacoB.

Pacnpenenenue Tpya0eMKOCTH TUCLUUILIMHEI 110 BUAAM Y4EOHOM JAeATEIbHOCTH MPEICTABICHO B
tabiuue 4.1.

Ta6mmma 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI IO BUAAM YU4SOHOH eI TeIbHOCTH

Bcero CemecTtpbl

Buapl yaeOHOH AesSTENBHOCTH
JacoB |1 cemectp|2 cemecTp

KonTakTHas aynuTopHas padora o0y4yaromuxcs ¢ 240 120 120
npenojasareseM, Bcero

JIeKIIMOHHbBIE 3aHATUS 96 48 48
IIpaxTHueckue 3aHATUSA 144 72 72
CamocrosiTeibHast padoTa 00y4amuxcs, B T.4. KOHTAKTHasI 120 60 60
BHeayuTOpPHAas paboTa 00y4arommnXxcs ¢ npenojgaBarejieM, BCero
[ToaroroBka K KOJJIOKBUYMY 28 14 14
IToaroroBka K TECTUPOBAHUIO 24 14 10
Hamnucanue koHCIEKTa CaMONOATOTOBKHU 39 19 20
[ToaroToBka K KOHTPOJIBHOM paboTe 29 13 16
IHoaroroBka u caavya 3K3aMeHa 72 36 36
OO0mas Tpya0eMKoCTh (B 4acax) 432 216 216
Oo0mas TpyaroeMKocTh (B 3.e.) 12 6 6

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3nennl (TeMbl) JUCUMILIMHBLI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pas3jenaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.

Tabnuma 5.1 — Pazgensl (TeMbl) AUCHUILINHBL U BUABI YYEOHOH 1eATEIbHOCTH

Jlek. Cawm. Bcero
[Ipak. dopmupyemble
Ha3Banus pa3nesnoB (TeM) TUCITUTITUHBI 3aH., pab., | gacos (0e3
3aH., 4 KOMIIETEHITNH
q q AK3aMeHa)
1 cemecTp
1 DnemMeHThI TEOpUH MHOXKECTB. 6 2 8 16 OIIK-1
MareMaTtuyeckue CTpyKTypBbl.
2 KommiekcHble uncina. Onepaiuu Hajl 6 10 8 24 OIIK-1
KOMIUIEKCHBIMU YHCTIAMHU
3 Marpuubl, onpeaeauTeny, Gopmybl 6 6 10 22 OIIK-1
Kpamepa.
4 Anrebpa reoMeTpuIecKuX BeKTOpoB. OCHOBHI |- 6 12 18 OIIK-1
AQHAJIMTUYECKON T€OMETPHH.
5 Benenue B aHanu3 (BKirovas GyHKIIUHA 10 16 6 32 OIIK-1
KOMIUIEKCHOTO MIEPEMEHHOT0).
6 IuddepennnanbHoe ucuncnenue (Bxmodas |10 19 10 39 OIIK-1
JuddepeHraIbHOe HCUUCICHUE QYHKINN
KOMILJIEKCHOT'O IEPEMEHHOT0)
7 NnTerpanbpHoe ucuncienune Gyakuuii oqao |10 13 6 29 OIIK-1
nepeMeHHou. Pacmmpenne nonstus
nepBooOpa3zHoi. lHTerpan oT aHamTuTHYECKOM
GyHKIIH.
Hroro 3a cemectp |48 72 60 180
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2 cemecTp

8 IudbdepeHnnanbubie ypaBHEHHS. 6 8 10 24 OIIK-1
9 Hecob6ctBennble nnTerpaisl. Marerpansueie |10 14 14 38 OIIK-1
npeoOpaszoBanus. [IpeobpazoBanus Oypbe,
Jlammaca.
10 MuTerpansHoe ucuucieHue GpyHKIui 10 14 10 34 OIIK-1
MHOTHUX IIEPEMEHHBIX (BKJIOUasi HUHTETpall OT
(GYHKIIMM KOMILJIEKCHOTO IIEPEMEHHOTO).
DneMEHTBI TEOPUH TIOJISL.
11 DnemMeHTbl TEOPUU JTUHEUHBIX TPOCTPAHCTB. |12 18 14 44 OIIK-1
CucTeMbl TUHEHHBIX anTreOpandecKux
ypaBHeHUH. JIMHEWHBIN onepatop.
12 KoMIuieKCHbIE YUCIIOBBIE U 10 18 12 40 OIIK-1
byHKUMOHATIBHBIE psAbL. Psnel Dypbe,
Tennopa, JIopana

Hroro 3a cemectp |48 72 60 180

Utoro |96 144 120 |360

5.2. Conep:xanue pa3esioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0wHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUIMHBI (B T.Y. 11O JCKIIHSIM)

TpynoemMkocThb
Haspanus pasnenon Coneprkanue pa3iesioB (TeM) TUCIUTLTAHBI dopmupyemble
(TeM) TUCIUTUTAHBI (B T.4. TIO JICKITHSIM) (AeKIHOHHEIE KOMITETCHITNH
3aHTUA), U
1 cemecTp

1 DnemeHTH TEOpUH MmuoxecTtBa. OCHOBHBIE TOHATUS. UnCIOBBIE 6 OIIK-1
MHO>KECTB. MHOkecTBa. CKasipHbIE U BEKTOPHBIE
MartemMaTHuuecKue BenmnuKnHbL. KoHeuHbIE, OECKOHEUHEIE,
CTPYKTYPBIL. CYETHBIC, HECYETHBIE MHOXKECTBA.

OrpaHudeHHbIE, HEOTPAaHUYEHHBIE

MHOXkeCTBa. I'panunsl MHOKeCTB. [IoHATHE

MaTeMaTHYeCKO CTPYKTYpbl. CTPYKTYpbI

JIMHEMHOTO MTPOCTPAHCTBA,

apru(METHUECKOTO MPOCTPAHCTBA.

CootBercTBusl. Buabl COOTBETCTBUH.

[onsarue Gpynkuuu (omeparopa).

Knaccudukanus pyHkuuii B 3aBUCUMOCTH

OT pasMEPHOCTEN MTPOCTPAHCTB.

Hroro 6
2 KommnnekcHele uncia. | MHOXKECTBO KOMIIJIEKCHBIX yncesn. DopMbl 6 OIIK-1
Onepaunn Hax MPEACTABICHUS KOMIUJIEKCHBIX YHCET.
KOMILJIEKCHBIMU Onepanuu HaJ KOMIUIEKCHBIMU YUCJIAMM.
YUCIaMHU Utoro 6
4
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3 Matpuupl, Martpuiisl 1 onepanuu HajJ HUMH. 6 OIIK-1
OIpeeIUTEINH, [TpumeneHre MaTpuIl JUTS 3aJaHHS
¢dopmyisl Kpamepa. ¢ynkuuii. Jlunelinas ¢popma Kak mpumMep
nuHelHoro onepaTtopa. KBagpatuunas
dopma. Onpenenurensd. Pemenne
OTIPENICIICHHBIX CUCTEM JIMHEWHBIX
anredpandyeckux ypaBHEHUN METOJIOM
Kpamepa.
Hroro 6
4 Anrebpa CaMocCTOATEIBHOE N3YUEHUE TEOPUU: 0 OIIK-1
reOMETPUUECKUX Anrebpa reoMeTpU4YECKUX BEKTOPOB.
BEKTOPOB. OCHOBBI
AQHAJIMTUYECKOMN Hroro -
TEOMETPHH.
5 BBenenue B aHanus DyHKIUHA KOMIUIEKCHOTO IIEPEMEHHOTO. 10 OIIK-1
(BKIROUAst PYHKIUHU Komnozunus ¢ynknuii, obpatHast GyHKIuUS.
KOMIUIEKCHOTO [locnenoBaTtenbHOCTD U €€ Mpeel.
[IEPEMEHHOT0). HenpepsiBHocts Gynkuuu. [Ipenen
¢ynkuuu. HeonpeneneHHbIe BEIpaXKEHUSI.
Knaccudukanus Touek pa3pbiBa YUCIOBOH
(GyHKIMU TEHCTBUTEIBHOTO apTyMEHTA.
beckoneuHo Maibie U 0ECKOHEYHO OOoJIbIIHe
¢yHKIMYM 1 UX cBoiicTBa. CpaBHEHHE
0eCcKOHEUHO MaNbIX (YHKIHH, TOPSTOK
MasiocTu. [ 1aBHas 4acTh OECKOHEYHO
Mayioi. CpaBHEHHE OECKOHEUHO OOJIBITHX
byHKIMH, MOpAIOK pocTa. | TaBHas 4acTh
0ECKOHEYHO OOJIBIION.
Hroro 10
6 uddepennunansuoe |Ilonstue nuddepenunpyemoit GyHkuuu. 10 OIIK-1
ucuucnenue (Bkmovas |[duddepenuuan pynkuuu. MHBapuaHTHOCTH
muddepeHraIbLHOe dopmbl 1uddepeHnana nepBoro nopsaKa.
ucuucienue Gynkiuii  |IIpousBogHas MaTpuna U ee CTpoeHHUE.
KOMIUIEKCHOT'O IToHsATHE YaCcTHOM MPOU3BOIHOM.
HEPEMEHHOT0) [IpousBoanas no HanpasieHuto. ['paaueHT.
Ycnosus nuddepeHpyeMocty GyHKINU.
Ananutnueckue Qynkuuu. [IpousBoansie u
Qg depeHIranbl BBICIIUX MOPSAIKOB.
®opmyna Teitopa. [Ipunoxenus
muddepeHimana B mpuOIMKEHHbBIX
BbIyncCieHusX. [Ipasuio Jlonurans.
I'eomeTpruecknii ¥ MEXaHUYECKUI CMBICIT
HPOM3BOTHOM JIJIS1 BEILIECTBEHHBIX (PYHKIUI.
HUccnenoBanue QyHKIMH.
Hroro 10
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7 UnTerpanbHoe Heonpenenéunplii ”HTErpal U €ro CBOKMCTBA. 10 OIIK-1
ucuucienue GyHKuii | MeToIbl MHTETPUPOBAHUS: TTOIBEICHHUE TI0]
OJIHOM ITIEPEMEHHOM. 3HaK quQQepeHImana, THTErpUpOBaHUE 10
Pacmvipenue noHsaTuss  |4acTsM, HHTETPUPOBAHUE PALIMOHATIbHBIX
epBOOOPA3HOIA. npobeit. OnpenenéHHbIN HHTETpall U ero
Nurerpan ot cBoiicTBa. [IpuinoxeHus onpeneaeHHoro
AQHAJUTUYECKOMN uHTerpana. Miarerpan or aHanuTH4ecKon
GyHKIIH. (GYHKINN KOMIIEKCHOTO ITEPEMEHHOTO.
3amaga 0 BOCCTaHOBJICHUN (DYHKITUH TI0 €&
noiaHomy auddepeHnnany.
Hroro 10
Hroro 3a cemectp 48
2 cemecTp
8 Nubdepennmansupie | Auddepennmanbabie ypaBHEHUS IEPBOTO 6 OIIK-1
YPaBHEHHS. NOPsIIKA: OCHOBHBIC ITOHATHS U 3a1a4U.
Mertobl pelieHus: ypaBHEHUH: ¢
pa3eIAIOIUMUCS IEPEMEHHBIMH,
nuHenHbIX. nddepennnansabie ypaBHEHH
BBICILIX MTOPSIIKOB: OCHOBHBIE MOHATHUSA U
3amaun. Cucremsl auddepeHnnanTbHbIX
YPaBHEHHUH.
HUrtoro 6
9 HecoOcTBeHHBIE Heco6ctBennsie unrerpansi [ u Il pona. 10 OIIK-1
UHTETpaJibl. [TonsiTie 06 MHTErpaIbHOM
WNurterpaibhbie npeoOpa3zoBanuu. [IpeodbpazoBanue Oypre.
npeoOpa3oBaHuUs. CnexrpanbHbiid ananus. [IpeodbpazoBanue
[TpeobOpaszoBanus Jlanmnaca. OpuruHan u u300paxeHne, ux
®Dypse, Jlannaca. cBoricTBa. [IpunoxkeHns onepanquoHHOTO
HCYHUCIICHMS. Perenue JIMHEeHHbIX
TuQdepeHINaIbHBIX YPAaBHEHUNA U CUCTEM
JMHEHHBIX TU(PepeHINaTbHBIX YPaBHEHUN
OIIepaTOPHBIM METOJIOM.
Hroro 10
10 UnTerpanpHoE [lonarue unTerpana no purype 10 OIIK-1
ucuucienue GyHkuuii  |(MHOroo6pasuio). KpuBonuneiinsie
MHOTUX IIEPEMEHHBIX unrerpansl [ u Il pona. Ux pusznueckuii
(BKJIIOUAst MHTETpall OT  |CMBICH, CBOMCTBA U BHIYMCIICHHUE.
¢dbyHKIMN KoMIUIeKCHOTo | He3aBucumocTs KpUBOIMHEHHOTO
HEPEMEHHOT0). uHTerpana Il poga ot myTu UHTErpUpOBaHUSL.
OnemenTs! Teopuu noss. |IloreHnnansHoe BekTopHoe nosie. MHaTerpan
0T (PYHKIIMU KOMILJICKCHOT'O TIEPEMEHHOTO.
[TonsTue BbiueTa. /IBOMHONM MHTETPAII U €T0
ceorctBa. [loBepxHocTHble unTerpansl [ u Il
pona. MIx ¢uznyeckuii cMbICi, CBOHCTBA.
TpoliHOM uHTErpan u ero cBoucTaa. IloTok u
JUBEpreHus BeKTopHoro noist. dopmyna
Octporpaackoro-I"aycca. Lupkymnsauus u
poTop BeKTOpHOro noisa. @opmyna I'puna.
®opmyna Crokca.
Hroro 10
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11 Dnementsl TEOpUU
JIMHEHHBIX IPOCTPAHCTB.
CucTtembl TUHEHHBIX
anreOpandecKux
ypaBHeHUH. JIMHEHHBIN
oneparop.

Jluneiinpie (BEKTOPHBIC) IPOCTPAHCTBRA.
JInneliHble NPOCTPaHCTBA N-MEPHBIX
BEKTOPOB. OYHKIIMOHAIbHBIC JTUHEHHBIC
IIPOCTPaHCTBA (JINHEHHBIE IPOCTPAHCTBA
bynkuii). JInHeiHas HE3aBUCUMOCTh
CUCTEM 3JIEMEHTOB BEKTOPHOI'O (JINHEHHOTO)
MPOCTpaHCTBA. PaHT MaTpuuBbL.
CoBMECTHOCTb CUCTEMBI JIMHEWHBIX
anreOpanveckux ypaBHeHuil. MccnenoBanue
cucrem. Merop ['aycca. Pemenue
HeonpeaeneHHbIX cucteM. OTHOPOHbIE
CUCTEMBI JIMHEWHBIX alredpandeckux
ypaBHeHHid. COOCTBEHHBIE BEKTOPHI U
cOoOCTBEHHBIE YHCIIa JMHEWHOTO oIeparopa.
Jluneiinbiii u¢hepeHnnanbHbINA OnepaTop.
Jluneiinble nud dhepeHnanbHbIe ypaBHEHUS
nopsizaka n. [Tocrpoenne ¢pyHaaMeHTaNbHOM
CHUCTEMBI PEIICHNUH JJUHEHHOTO OJTHOPOIHOTO
Qg QepeHInaIbLHOT0 YPaBHEHUS TOPSIKA N.
JInnelinble HEOTHOPOIHBIE

Qg depeHraIbHbIe ypaBHEHHS MOPSIKA N.

12

OIIK-1

Hrtoro

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

KomMIiekcHple 4iCIOBBIE PSIIbL.
CxonuMocTb U cymma psifa. AGCOIIOTHAS U
YCIJIOBHAsl CXOAMMOCTH YHCJIOBOTO PAJa.
KommuiekcHbie GyHKIMOHATBHBIE PAIBI,
o0nactb cxoaumocTu. PaBHOMepHas
CXOUMOCTh (PYHKIIMOHATIBHOTO Psifa.
CreneHHoOM psifl, €ro 00JacTh CXOIUMOCTH.
Paznoxxenue no 6a3zucy U3 CTENEHHBIX
¢ynkuunii. Psan Teinopa. Pasnoxenue
¢ynkuuu B psia Teitnopa. Hynmu Gyskium.
OO000MIEHHBIE CTETICHHBIC PSAABL. Psijn
Jlopana. Pa3znoxxenue GpyHKIuH B psiz
Jlopana. OcoObie TOYKH QYHKIUHU U UX
kiaccuukanus. Beraersl QyHKIMN U UX
HAXOXKICHUE JIJIs1 OCOOBIX TOUEK BCEX BUJIOB.
OcHoBHast TeopeMa o BblueTax. [Ipunoxenue
BBIUETOB K BBIUMCIIEHUIO UHTEIPAJIOB
(GYHKIUI KOMIUIEKCHOM MepeMEHHOM.
IIpocTpaHcTBa CO CKAISIPHBIM
npoussesieHneM. OpTOroHaJIbHbIE CUCTEMBI
BEKTOpOB, (HyHKIMiA. Psig @ypbe 1o
OpPTOTOHAIBHOM cUCTeMe (PYHKIINH.
CxouMOCTb B CpeiHEM. DKCTpEMaIbHOE
CBOICTBO MHOTOuJIeHOB Dypbe. 3aMKHYThIE
OPTOHOPMHUPOBAHHBIE CUCTEMBI.
Tpuronomerpuueckuii psg ypse.
Pasnoxenne ¢pynkumu B psag ypse.
Pazimunsie hopmel 3anucu psga Dypee.
CrnexTpanbHblil aHAIIN3.

10

OIIK-1

Hrtoro

10

Hroro 3a cemectp

48

Hroro

96

HaumeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauna 5.3 — HauMeHoBaHUe NPaKTUYECKUX 3aHIATHH (CEMUHAPOB)

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

Hazpanus pa3nenos (tem) HanmMeHnoBaHMe MPaKTUYECKUX Tpynoemkocts, | dopmupyemslie
JUCIIUIINHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIINH
1 cemecTp
1 DnemeHTHI TEOPUU DNEeMEHTHI TEOPUHM MHOXKECTB. 2 OIIK-1
MHO’KECTB. OrpaHu4eHHbIE U HEOTPAaHUUYEHHBIE
MaremaTtnueckue MHO’KECTBA.
CTPYKTYPBI. Hroro 2
2 KoMIUIeKCHbIE YUCa. MHorowieHsl. XapakTeprUCTHKA 2 OIIK-1
Omneparuu Haj KOpHEM
KOMIUICKCHBIMHU YUCIaMH | KoMIIIEKCHBIE YHCIIa U TEUCTBUS HaJl 4 OIIK-1
HUMH
DyHKIMU KOMIUIEKCHOTO 4 OIIK-1
MIEPEMEHHOTO
Hroro 10
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3 Matpuupl, Marpuupl. [leiicTBrs Hax MaTpulaMu 2 OIIK-1
onpezenutend, Gopmyisl  |Onpepenutenn. CJIAY. @opmyst 4 OIIK-1
Kpawmepa. Kpamepa
HUroro 6
4 Anrebpa Anrebpa reoOMeTpHYECKUX BEKTOPOB 4 OIIK-1
FCOMCTPUYICCKUX BEKTOPOB. | CkansipHOE Npou3BeeHue. BekropHoe 2 OIIK-1
OCHOBBI aHATTUTHYECKOM IPOM3BEICHNE
T€OMETPHH. UToro 6
5 BBeneHue B aHau3 Cuctembl OKpeCTHOCTEH 2 OIIK-1
(BKIrOYast GyHKIHMM [Ipenen nocnenoBarenbHOCTH. [Ipenen 6 OIIK-1
KOMILJIEKCHOT'O GyHKIIN
TEPEMEHHOTO). Brluncienne npeaeos 4 OIIK-1
HenpepbiBHOCT (hyHKIIMU. 4 OIIK-1
Knaccudukanus pa3psIBoB QyHKIIUH.
Acumnrotsl rpaduka GyHKIUN
Hroro 16
6 uddepenunansuoe [onsarus nuddepeHuupyemoit 4 OIIK-1
UCUHUCIIEHUE (BKIIOYAst (YHKIMU ¥ IPOU3BOAHON MaTPHULIBI
nupdepenumanbHoe Texnuka g pepeHIrpoBaHus 4 OIIK-1
ucuucienue GpyHkuni (YHKIMH BEIIECTBEHHON MTEPEeMEHHOM.
KOMIIJICKCHOTO Nuddepennupopanne QyHKIUI 4 OIlK-1
MEPEMEHHOTO) MHOTHX apTyMEHTOB. I pajiMeHT.
[Ipon3BoiHBIE BBHICIIUX MOPSAKOB
[IpaBuio Jlonurans 2 OIIK-1
Ananutrueckue QpyHKIUN 2 OIIK-1
KOMIUIEKCHOTO IEPEMEHHOTO
[Ipunoxenus nuddepeHaIbHOro 3 OIIK-1
HCYHCIICHUS
Uroro 19
7 IaTerpanbHOE [IpuemMbl HaxXOXKACHUA 4 OIIK-1
ucuucienue QyHKuui HEOIPEICIIEHHOT0 UHTErpaa.
OJHOU NEPEMEHHOM. [Toneenenue nox 3HaK
Pacmmpenue noustus muddepeHmnmana
nepBooOpasHoi. MHTerpan | MuterpupoBaHue 10 4acTsaM 2 OIIK-1
OT aHAIMTHYECKOH PanyoHanbHbIe JpOOH. 3 OIIK-1
bymxmm. WHTerpupoBaHue parroHaIbHBIX
npoOeit
[IpunosxeHus onpenenreHHoro 3 OIIK-1
WHTerpajia. Beraucienue romaziei
TIOCKUX (uryp. Beraucnenue JmHbI
IyTU KPUBOU
[TpunoxeHust THTErpajIbHOTO 1 OIIK-1
HCYHCIICHUS
Hroro 13
Hroro 3a cemectp 72

2 cemecTp
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8 uddepennmansusie JuddepennunanbHbie ypaBHEHHS 4 OIIK-1
YpaBHEHHS. MIEPBOTO MOPAIKA.
Huddepennnanbabie ypaBHEHHS C
pasaeNsIoIUMUCS IEPEMEHHBIMHU.
JIuneitnbie nuddepeHnaaTbHbIe
YpaBHEHHUS NIEPBOTrO MOPSAIKA.
YpaBHEHUSI BBICIIUX MOPSIIKOB. 2 OIIK-1
Henonnbie ypaBHeHUS.
I'eomerprueckuii cMbICT 2 OIIK-1
muddepeHInanbHbIX ypaBHEHUN
IIEPBOTO MOPAIKA
Utoro 8
9 HecoOGcTBeHHbIE HecoOcTBeHHbIE MHTETPATIBI TIEPBOTO 2 OIIK-1
uHTerpanbl. UHTerpanbuble |pona
npeoOpa3oOBaHHUsL. [IpeobpazoBanue Oypre, UHTErpaT 5 OIIK-1
IIpeobpasoBanust dypse, | dypbe, CHHYC M KOCHHYC
Jlannaca. npeobpazoBanus Oypse.
[IpeobpazoBanue Jlamnaca. 7 OIIK-1
Hroro 14
10 UnTerpanpHoE Brpluncnenue n1BOMHBIX HHTETPAJIOB. 4 OIIK-1
ycuuciaenne QyHKIui KpuBonuHeliHbie HHTETPAJIbI IEPBOTO 4 OIIK-1
MHOTHX IIEPEMCHHBIX pona. KpuBoJIMHENHbBIE HHTETPAJIbI
(BKJIIOYAst HHTErpaj OT BTOPOTO poja. DIEMEHThI TEOPUH
(YHKLIHU KOMIIEKCHOTO | oms
MEPEMEHHOTO). DNEMEHTH! | Tyrerpan oT hyHKIMH KOMILTEKCHOTO 2 OIlK-1
TEOpUU TOJIS. TepeMEHHOTO
BrrunciieHue TpOMHBIX UHTETPAIIOB 2 OIIK-1
[IoBEepXHOCTHBIE UHTETPAJIBL. 2 OIIK-1
DNeMEHTHI TEOPUHU TT0JIA.
Htoro 14
11 Dnements! Teopun JInnennble npocTpancTBa. Panr 4 OIIK-1
JUHEWHBIX IPOCTPAHCTB. | MATPUIIBI
CucreMsl TMHEHHBIX Pemenue HeonpenenéHHbIX CUCTEM 6 OIIK-1
anrebpanyeckux JIMHEWHBIX ypaBHEHUH. Pemienue
ypaBHeHHUi. JIMHEHHbIN OJTHOPOJIHBIX CUCTEM JIMHEHHBIX
oneparop. ypaBHEHUI
Jluneiinbie nuddepeHIuaibHbIe 4 OIIK-1
yYpaBHEHHUS BBICIINX MOPSIKOB.
JIuHeiiHble ypaBHEHUS C
MTOCTOSTHHBIMH KO3 (OUITUSHTAMH.
YpaBHeHUs ¢ MpaBOi 4YacCThIO
CHEIHMAIbHOTO BUA.
CoOCTBEHHBIE YKCIIa U COOCTBECHHBIC 4 OIIK-1
BEKTOPBI JIMHEWHOTO OllepaTopa
(MaTpuisl).
Uroro 18
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12 KoMiuiekcHbIe HucnoBble psbl 6 OIIK-1
IMCJIOBbIC 1 Crenennblie psaapl. Paner Telnopa u 8 OIIK-1
(GyHKIMOHATBHBIE PSIBL. Jlopana. Hynu aHanuTHyecKux
Psnst Dypoe, Teitnopa, ¢dbyukauii. OcoObie TOUKU. BhIaeTsl.
Jlopana Brluncnenne MHTErpagoB ¢ MOMOIIbIO
BBIYETOB
Pansr @ypee 4 OIIK-1
Uroro 18
Hroro 3a cemectp 72
Hroro 144

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.
Tabmuia 5.6 — Bujbl caMoCTOSITeNIbHOM pabOThI, TPYA0EMKOCTh M (pOpMHUpYyEeMbIe KOMIIETCHIIMH

Bunnr
HaszBanus pasnenos . | Tpynoemkocts, | Dopmupyembie
S — CaMOCTOSITENIbHON u I ®opMBI KOHTPOJIS
paboThI
1 cemecTp
1 DneMeHThI TEOpUH [ToaroroBka k 2 OIIK-1 KomnokBuym
MHOECTB. KOJUIOKBUYMY
Maremaruyeckue IloaroroBka x 2 OIIK-1 TectupoBanue
CTPYKTYPBI. TECTUPOBAHUIO
Hanucanne koHcnekTa 4 OIIK-1 Koncnekr
CaMOIOATOTOBKHU CaMOMOITOTOBKHU
Hroro 8
2 KommnekcHele uncina. |Iloaroroska 2 OIIK-1 Komnoxksuym
Onepanuu Haj KOJUIOKBUYMY
KOMIIJICKCHBIMU IloaroroBka x 2 OIIK-1 TectupoBanue
quciaMu TECTUPOBAHHUIO
Hanucanue koHcniekra 2 OIIK-1 Koncnexr
CaMONOJATOTOBKH CaMONOATOTOBKHU
IloaroroBka x 2 OIIK-1 Kontponbhas
KOHTPOJIBbHOH paboTe pabota
Hroro 8
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3 Marputipl, IToaroroBka k 2 OIIK-1 KomtokBuym
OTIPEICTTUTEIH, KOJUTOKBUYMY
(opmyier Kpamepa. [ToaroroBka k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hanmncanne koHCIIeKTa 3 OIIK-1 Koncnexr
CaMOIIOITOTOBKHU CaMOTIOITOTOBKHU
IToaroroBka k 3 OIIK-1 KonTposbHas
KOHTPOJIBHOH padoTte pabota
Hroro 10
4 Anrebpa IToaroroBka k 2 OIIK-1 Konnoksuym
TeOMETPUYECKHUX KOJUTOKBUYMY
BEKTOPOB. OCHOBBI IloaroroBka k 2 OIIK-1 TectupoBanue
AHAJIUTHNYCCKON TECTUPOBAHUIO
[COMCTPHH. Hanucanue KoHCIIEKTA 6 OIlK-1 Koncrnekr
CaMOTIOITOTOBKH CaMOTIOITOTOBKHU
IToaroroBka k 2 OIIK-1 Kontponbhas
KOHTPOJIbHOH paboTe pabota
Hroro 12
5 BBesnenue B aHanu3 [ToaroroBka k 2 OIIK-1 KomnokBuym
(BxiTrOUast PyHKITUN KOJUIOKBUYMY
KOMIIJICKCHOT'O IloaroroBka k 2 OIIK-1 TectupoBanue
IEPEMEHHOTO). TECTUPOBAHUIO
IToaroroBka k 2 OIIK-1 KonTposbhHas
KOHTPOJIBHOM padoTte pabota
Hroro 6
6 Iuddepenunansuoe |Iloaroroska k 2 OIIK-1 Konnoksuym
UCUHCIICHUE (BKIIIOUasl |KOJJIOKBUYMY
auddepeHnranbLHoe IToAroToBKa K 2 OIIK-1 TecTupoBanue
HCYHUCIICHUC (pYHKI_II/Iﬁ TECTUPOBAHUIO
KOMIIJICKCHOTO Hanucanue KoHCIIEKTA 4 OIIK-1 Koncrnekr
TEPEMEHHOT0) CaMOTIOATOTOBKH CaMOTIOITOTOBKH
IloaroroBka k 2 OIIK-1 Kontponbhas
KOHTPOJIbHOH paboTe pabota
Hroro 10
7 UnTerpanbHoe [ToaroroBka k 2 OIIK-1 KomnokBuym
HCYHUCIICHUE QYHKIIUNA  |KOJUIOKBUYMY
OZTHOM TIEPEMEHHO. [ToaroToBka K 2 OIIK-1 TecTupoBanue
Pacmmmpenue l'If)HSITI/ISI TeCTHPOBAHHIO
Eeéf;;ziajfon' HO,I[FOTOBKauK 2 OIIK-1 KonTposnbhas
AR THICCKO KOHTPOJILHOH paboTe pabora
yHKIHN. Hroro 6
Hroro 3a cemectp 60
[ToaroroBka u cnaya 36 DK3aMeH
JK3aMeHa
2 cemecTp
12
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8 uddepenumanpupie |I[logroroBka k 2 OIIK-1 Komnnoxsuym
YpaBHCHHSI. KOJUTOKBUYMY
ITonroroBka K 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hanmncanne koHCIIeKTa 4 OIIK-1 Koncnexr
CaMOIIOITOTOBKHU CaMOTIOITOTOBKHU
IToaroroBka k 2 OIIK-1 KonTposbHas
KOHTPOJIBHOH padoTte pabota
Htoro 10
9 HecobcTBeHHBIE ITogroroska k 4 OIIK-1 Komnoxksuym
HUHTETPAaJIbI. KOJUTOKBUYMY
WurerpanbHbie IoxroroBka K 2 OIIK-1 TecTupoBanue
npeoOpasoBaHusL. TECTUPOBAHUIO
IIpeobpasosanus Hanucanue KOHCIEKTa 4 OIIK-1 KoHcrekT
®ypre, Jlamaca. CaMOTIOATOTOBKH CaMOTIOITOTOBKH
ITogroroska k 4 OIIK-1 KonTponbHas
KOHTPOJIbHOH paboTe pabota
Hroro 14
10 UnTerpanbHoe [ToaroroBka k 2 OIIK-1 KomnokBuym
HCYHUCIICHUE QYHKIIUNA  |KOJUIOKBUYMY
MHOI'HX IIEPECMCHHBIX IloaroroBka k 2 OIIK-1 TectupoBanue
(BKJ'IIO‘I&?I HHTErpa oT TECTUPOBAHHUIO
bynKimm Hanucanue KOHCIIEKTA 4 OIIK-1 KoHcnekr
KOMILICKCHOI'O CaMOTIOITOTOBKH CaMOTIOITOTOBKH
[IEPEMEHHOTO). ITonroroBka K 2 OIIK-1 KonTposnbnas
DJIEMEHTHI TEOPUH N
KOHTPOJILHOHM paboTe pabora
Howt: Hroro 10
11 Onementsl Teopun  |Iloaroroska k 2 OIIK-1 Komnoxsnym
JIMHEHHBIX KOJUTOKBUYMY
npocTpanCcTB. CUCTEMBI |[ToaroToBKa K 2 OIIK-1 TecTupoBaHue
JIMHCHHBIX TECTHPOBAHUIO
anrebpanyecKux Hanucanue KoHCIIeKTa 6 OIIK-1 Koncnexr
ypaBHEHUH. JINHEHHBIN | ¢avom0nroToBKH CaMOIIOATOTOBKH
OnepaTop. IloaroroBka x 4 OIIK-1 KonTposbHas
KOHTPOJBHOH padoTte pabota
Htoro 14
12 KoMmnekcHbIe IloaroroBka k 4 OIIK-1 Konnoksuym
YUCJIOBEIC U KOJUTOKBUYMY
(GyHKIHOHATIbHbIE [oxroroBka K 2 OIIK-1 TecTupoBanue
psinel. Psinsr @ypbe, TECTUPOBAHMIO
Tetinopa, Jlopana Hamucanue KOHCIIEKTa 2 OIIK-1 KoHcrekT
CaMOIIOJITOTOBKH CaMOITOATOTOBKH
ITogroroska k 4 OIIK-1 KonTponbHas
KOHTPOJIbHOH paboTe pabota
Hroro 12
Hroro 3a cemectp 60
IloaroToBka u cgada 36 DK3aMeH
JK3aMeHa
13

CornacoBaHa Ha noptane N2 55413




Vroro| 192

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, 2021. — 480 c. — ISBN 978-5-8114-1427-7. — Pexxum goctyna: Jjisi aBTOPU3. MOJIb30BATEIICH.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://e.lanbook.com/book/168442.

2. Kypom, A. I'. Kypc Beicmieit anredpsl : yueOHuK 1t By30B / A. I'. Kypom. — 22-e uzn., crep.
— Cankr-IletepOypr : Jlanb, 2021. — 432 c. — ISBN 978-5-8114-6851-5. — TeKcCT : 31€KTpOHHBIA. —
PexuMm nmoctyma: st aBTOpU3. MOJIb30BaTeNeil. [DNEeKTpOHHBIN pecypc]: — Pexum gocrtymna:
https://e.lanbook.com/book/152647.

3. bepmanTt, A. ®. KpaTkuii Kypc MaTeMaTHYECKOro aHaym3a : yaeOHoe nmocoodue / A. @. bepmanr,
N. I'. ApamanoBuu. — 16-e u3zg. — Cankrt-IletepOypr : Jlans, 2021. — 736 ¢. — ISBN
978-5-8114-0499-5. — TekcT : 3AEKTPOHHBIA. — Pexum goctymna: Jjs aBTOPHU3. MOJIb30BATEIICH.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://e.lanbook.com/book/167905.

4. Kypc Boicieit MatemMaTuku. Teopus GyHKIHN KOMIUIEKCHON IEpEMEHHOH : yueOHoe ocobue /
H. M. Tlerpymko, A. I'. Enucees, B. 1. Kauanos, C. ®. Kyaun. — Cankt-IletepOypr : Jlans, 2021. —
368 c. — ISBN 978-5-8114-1064-4. — TekcT : 3J€KTpOHHBIM. — PexxuM gocTtymna: 1jsi aBTOPHU3.
noJsib30BaTesei. [ DneKTpoHHbIN pecypc|: — Pexum gocryna: https://e.lanbook.com/book/167806.

5. ®uxrtenronsly, I'. M. Kypc nuddepennranbHOro u nHTErpanbHoro ucuucienus. B 3-x 1. Tom
1 : yueOnuk st By3oB / I'. M. ®uxrtenromnsi. — 16-¢ usn., crep. — Cankrt-IletepOypr : Jlans, 2022. —
608 c. — ISBN 978-5-8114-9332-6. — TekcT : 3J€KTpOHHBIM. — PexxuM gocTtymna: 1jsi aBTOPHU3.
noJsib30BaTesei. [ DneKTpoHHbIN pecypc|: — Pexum gocryna: https://e.lanbook.com/book/189501.

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/168442
https://e.lanbook.com/book/152647
https://e.lanbook.com/book/167905
https://e.lanbook.com/book/167806
https://e.lanbook.com/book/189501

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. — 9-¢ u3z., crep. — Cankrt-IletepOypr : Jlans, 2020. — 492 ¢. — ISBN 978-5-8114-4862-3. —
TekcT : 3NeKTPOHHBIN. —PeXuM ocTyna: Jjisi aBTOpHU3. MOJb30BaTeNel. [ DIEKTPOHHBIN pecypc]: —
Pexxum moctyma: https://e.lanbook.com/book/126705.

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, yin. KpacHoapmetickas, 1. 146, 201 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
qucjaaMu 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
KOMIUIEKCHOT'O NTEPEMEHHOT0) 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
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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 Kommurekcubie uncioBbie 1 | OIIK-1
(yHKIIMOHATBHBIE PSIbI. Psibl

®ypse, Telnopa, Jlopana

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 MPUMECHECHHE
yMEHHE HABBIKOB
4 (xopor1io) ot 70% 1o copMHpPOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCIEITHOE, HO yCIENIHoe, HO
MaKCHMAaJTbHOM OTJICTbHBIE coJieprKaliye coJieprKaliue
CYMMBI 0a/UTOB | TPOOIeMBI 3HAHUS OT/ICTbHBIE OTJICTbHBIE
poOesbl yMEHUe poOeJbI
MIPUMCHCHHE
HABBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHbIe | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMaJbHOW | cHCTeMaTHYeCKHe yMEHHE CHUCTEeMaTHYeCKOe
CYMMBbI 0aJIoB 3HAHUA MpUMEHEHHE
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

1. | Jamst marpmgs A pasmepa (5 x 2) u B pasmepa (n x 1). 5
[Tpu kakux 3HaveHHusx n cymectnyer marpuna = 4-B? 3
2
|
2. [ Nana cucrema 1
3.3'3 + X3 = -2,
=&l F :i.f'| =1, Hc—r
2Ty + 415 =2
& e 2
MO3KHO JIH HEHM3BECTHOE X5 HalTH 1o popmyiam Kpamepa? Ecin
z
HeJb3s, TO BelOepuTe oTBeT Het. Eciin MOKHO, TO OTBEeTOM 3
BEIOEPHUTE COOTBETCTBYIOIICE 3HAYCHHUE X;.
3. | Buaa. uro BekTopu a = (3.1.2) u b = ad + 5j - k oproronaibi, 1
HalIHTe 3HAYeHHe MMapaMeTpa . 0
-1
2
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4| Jlanm sekTopsl a = (3,1,2), b=(1,-2,0), [a,b]=3-1+1-(-2)+2-0
Viazkure GopMyiy /1A BEIYHCICHHS BEKTOPHOI'O TIPOHIBEICHHS i j k
[a.b]. [a,b]=|3 1 2
1 -2 0
ik
[a,b]=|1 -2 0
3 2
% 4 3
[a,b]=]1 -2 0
2 =3 1
B
A= 1
-2
Her
5. 1 -2\, | A=-3
slpnsierca sm BekTop © = (1,2) coferBeHHpM Ui MaTpuns A = ( 2 9 ) 1=2
Ecnu ne siBnsercs, To seGepure otBet Her. Ecin apisercs, To HeT
BEIOEpPHUTE OTBevarollee eMy coOCTBEHHOE YHCIIO. A=0
6. Haiiure 2, ecoin 2 = ; |21]=2, argz; = —%. |2a| =6, argzs = z—ﬂ- -3
~1
2i
0
V3
—1
3
7. | Kaxkoii reomeTputicckuii 06pa3s onpeessieT ypaBHCHHE [{nanuapHticckas NOBEPXHOCTE
(x-22+(y+1)2+22=1 IInockocTs
B MpocTpaHcTBe? Cdepa
Konnueckas noBepxHoCTh
8. Hana dyuxumsa f(t) = 5e%, Haiture | f(¢)]. 2
5
10
2i
9. | Vkaxure Qpynkumio, Geckoneno Gonpuyio npu x — 0
fla) = e
1
)= ——o
/() 22+
f(z) =322 +2z
f(z) =sinzx
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10. VYeTaHoBHTe COOTBETCTBHE MCHKJ1Y HHTETPaJIOM H €ro Ha3BaHHEM:

[[i‘ siny dazdy, D — naockan obaacrs HCOII]JE:LLCJIBHHHH HETETPaN

TpoiiHoii uuTerpan

JlBolinoii uaTerpan

[ToBepxHOCTHEI HHTErpan
nepBoro posa

11. Cpe,[[\l:[ AaHHBIX AnddepeHIHanbHBIX YpaBHCHHH HallanTe 2y +22+42=0
NMHEHHOE HEOJTHOPOIHOE YPABHEHHE TIEPBOIO MOPS/IKA.
(1+y*)dx +zydy =0
y' +ycosx =sinr
}fH J 1. y T
12. | Obmee pemenne audepeHHanbHOrO ypaBHeHHS y=—-e*+Cz+Cs
yﬂl = r_—.r
HMeeT BHA: y=e*+Cir? + Cox + Cy
-
y=—-e*+C) 7 +Cox+Cy
y=e*+Cz
13. Haiture opurnnan s uzobpaxenns F(p) = - ~L — ~ 3 8
+ 2 —
’ ’ t+ 2 t—2
3(t+2)+8(t-2)
3e2t + 8e2t
OpuruHan JUis JJaHHOTO
H300pakeHHs He CyleCTBYeT
14. | OxapakrepusoBath TOUKY z = 2i 1S QYHKIHH YcTpanumas ocobast Touka
oS 2z CylecTBeHHO ocobas TO4YKa
f(2)= e ITpocroii nomoc
22 4+ 4 po
i [IpaBuiibHasi TOYKa
15. | Cpenn npuBeEHHBIX psoB yKaxkuTe psit Dyphbe. N |
n=1 “_2
o0 J-II
f(x) = :Z:,]m
1SS l 1
f(:): ;'+*+—)+ £+E+,_,+”!;n_j+
L4 Ssinf(2n + 1)7z)
f(x) = m? ,g” (2n+1)?

9.1.2. IlepedyeHb 3K3aMeHAIIHOHHBIX BOIIPOCOB

Cemectp 1

1. Matpuiipl U ACUCTBUS C HUMHU.

2. OmnpenenuTeny NOpsIKa N U UX CBOWCTBA.

3. AnreOpandeckue TONOTHEHHUSI 1 MHHOPBI. CBS3b MEXy HUIMH M BBIYHCIICHUE ONPEICTUTENS C
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MOMOIUIBIO PA3JI0KEHUS [0 CTPOKE UITH CTOJNOILY.

4. basuc. Koopaunatel. Teopema 0 eTMHCTBEHHOCTH Pa3JI0KEHHs BEKTOPA MO Oa3ucy.

5. Ilonsitue Bexktopa. Koopauuatel BekTopa. [[edicTBus ¢ BekTopamMu (T€OMETPUUYECKH M
aHanutudeckn). CBOMCTBA BEKTOPOB (COHAINIPABIECHHOCTh, KOJUIMHEAPHOCTh, OPTOTOHAJILHOCTB ).
Jenenue oTpe3ka B 3alaHHOM OTHOLICHHH.

6. CkamsipHOe, BEKTOPHOE M CMEIIAaHHOE MPOW3BEJCHHUS BEKTOPOB (OMpeaesieHrue, CBOMCTBA,
MIpUMEHEHNE).

7. CucteMbl TMHEHHBIX YpaBHEHUH, KITaCCU(UKAIISA U METOJIBI MX PEIICHHUS.

8. KpuBble 1 moBepXHOCTH NMEPBOTrO MOpsAAKa (IpsIMast U IIOCKOCTh).

9. KpuBble U MOBEPXHOCTH BTOpPOTO mopsaka. IIpuBeneHue KpuBbIX BTOPOTO MOpSAKA K
KaHOHHMYECKOMY BHU]Y.

10. KoMnyiekcHble 4yHclia U ACUCTBUS Haa HUMHU. HekoTopble MHOXKECTBA Ha KOMILJIEKCHOM
miockocT. Otoopakenus. OOpasbl U MPOOOPa3bl TUHUH.

11. Teopema o eqMHCTBEHHOCTH mpexaena. [Ipeaen cymmel, mpousBeneHus, apoou. Teopembl o
npejenax B HepaBeHCTBaAX.

12. HenpepsiBHOCTh GyHKIuU. Knaccudukamus U30IUpOBAHHBIX TOYEK pa3pbiBa CKaJIpHOU
(GYHKIUHM CKaJISIPHOTO apryMEHTa.

13. IlepBblii 3ameyaTenbHbIN Mpenes. Bropol 3ameyaTenbHbli NPeaea U UX CIEACTBHUS.

14. beckoneuno manble. KauecTBeHHas M KOJIMYECTBEHHAS IIKAJIbl CPABHEHUSI OECKOHEUHO MaJIbIX.
beckoneyno Oonpmue. KauecTBeHHass M KOJWYECTBEHHAs LIKalIbl CPAaBHEHHUS OECKOHEYHO
OOJIBIIHNX.

15. Tlonarue mpou3BOAHON GYHKIIUKA OAHOU repeMeHHON. CBOWCTBA MPOU3BOIHBIX.

16. Ilonsatue yacTHOM mpon3BoaHOMU. [Ipon3BOAHAS 1O HAMPABIEHUIO.

17. Ananutuyeckue QyHKIIMHA KOMIUIEKCHOTO MIEPEMEHHOTO.

18. IIpousBoaHBIEC BBICHIMX MOPSIKOB JJs8 (PYHKIIMU OJHOW MEpEeMEHHOW W (QYHKIIMH MHOTHUX
MEPEMEHHBIX.

19. IlpousBoaHas GyHKIUU 3aJaHHOW MmapameTrpudecku. [IpousBoaHas GyHKIMH, 3aTaHHOUN
HESIBHO.

20. 'eoMeTpUYE€CKU U MEXaHUYECKHH CMBICI MPOU3BOIHON. ['eomMeTpuuecKne MPUIIOKEHUS
npousBoaHoM. KacarenbHas u HOpMalib K KpuBoi. KacaTtenbHas MIOCKOCTh U HOpMAJb K
MOBEPXHOCTH.

21. Iuddepenumnan. MuBapuantHocTh Gopmbl nepBoro auddepenuunana. Auddepernmannb
BBICIIKX MOPsAKOB. g depeHinanbl BEICIINX MOPSIIKOB CI0XKHOW QyHKINU.

22. PackpsiTie HeonpeaeneHHocTen. Teopema Jlonurans.

23. MonoTtoHnHbie (pyHKIIMH. HeoOxoaumbie yclIOBHS MOHOTOHHOCTHU. JlocTaTO4HBIE YCIOBHS
MOHOTOHHOCTH.

24. DxctpemyMmbl. HeoOxoaumMpbie yciaoBUs dKCTpeMyMa. J[ocTaTouHbIe YCIOBUS dKCTpEMyMa ISt
(GyHKIMH OHOM MEpEMEHHOM.

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

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

27. ACUMNTOTHI.

28. IlepBoobOpa3nas. Heonpenenenusiii uaTerpan. OCHOBHBIE CBOMCTBA.

29. 3ameHa MepeMEeHHbIX B HEONPEIEJICHHOM HHTErpale, Mo/IBeIeHHe Mo 3HaK nuddepeniuana,
MHTETPUPOBAHUE TI0 YACTSM.

30. Beruncnenue ompeneaeHHOTo MHTerpana. MHTerpan kak (QpyHKIUS BEpXHEro mpenaena.
®opmyna HeroToHa - JleitOuuna. HTErpripoBaHue Mo 4acTsSM W 3aMEHa MEPEMEHHBIX B
OTpe/IeIEeHHOM MHTErpase.

Cemectp 2

1. HecoOcTBeHHBIE MHTETpalibl 1-ro pona (Ha HEOTPAaHWUYEHHOM MPOMEXYTKe). Teopembl
CpaBHEHHSI.

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

3. IlpunoxxeHus onpeaeaeHHOro HHTErpaa.

4. KpaTHble HHTErpajibl, IOBTOPHBIE HHTETPAJIbl, BBIYUCICHUE KPATHBIX HHTETPAJIOB CBEACHUEM K
MOBTOPHBIM.

5. 3aMeHa mepeMeHHbBIX B KpaTHbIX MHTerpanax. [lonspHas, chpepuyeckas u HMIHMHAPUYECKAS
CUCTEMBbI KOOpAHMHAT.

6. KpuBonnHelHHbIE HHTETPAJIbI.
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7.

8.

9.
10.
11.
12.
13.
14.
15.
16.
17.

18.

19.
20.

21.

22.

23.
24.
25.

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

A SRR Y

10.
11.
12.
13.
14.
15.

16.
17.
18.

3anaun npuBoaALMe K AU PpepeHnanbHbpIM YpaBHEHUSIM.

JuddepenunansHple ypaBHEHUS € pa3AeSIOUIIMUCS IEPEMEHHBIMU U CBOJIALINECS K HUM.
Opnnopoausie quddepeHnnaibHble ypaBHEHUS U CBOJSAIINECS K HUM.

Jluneiinbie nuddepennmanbabie ypaBHeHUs, TudpepeHnraibapie ypaBHeHUS bepHy iy,
VYpaBHeHue B MONMHBIX AuddepeHimanax.

JuddepenunanbHble ypaBHEHUS BBICIINX MOPSIIKOB, JOMYCKAIOLIUE IOHUKEHHUE MOPSIKA.
OGparHas maTpuia. Pemenre MaTpuyHbIX ypaBHEHUH.

JluneiiHoe poCTpaHCTBO (ONIpPEACIICHHE, TPUMEPHI).

JIuHeliHOo 3aBHCUMBIE U TMHEHHO HE3aBUCUMBIE CHCTEMBI BEKTOPOB.

Panr matpuiiel. Teopema 0 6a3uCHOM MUHOPE U €€ CIICACTBHSI.

JluHelHbI onepaTop, €ro MaTpula U cBoMcTBa. MI3MeHEeHre MaTpHIlbl JIUHEWHOTO OllepaTopa
MIpU U3MEHEHHUH Oa3uca.

CoOcTBEHHBIC YHCJIa U COOCTBEHHBIE BEKTOPHI JUHEHWHOTrO omepartopa. Mx cBoiicTBa.
Haxoxnenue coOCTBEHHBIX YHCEN U COOCTBEHHBIX BEKTOPOB Il KOHEYHOMEPHOTO JTMHEHHOTO
orepaTopa.

Jluneitnble nudpepeHnmanbHbe ypaBHEHUS BBICIINX MOPSIKOB.

Teopema o HanoxeHUM perieHUl. CBOWCTBAa YAaCTHBIX PEIICHUN JTUHEWHOTO OJHOPOIHOIO
nudepeHInaTbHOTO YPaBHECHHUS.

Onpenenurenb BpoHckoro, ero cBoicTBa u npuMeHeHrne. OyH1aMeHTaabHas CUCTEMa PEIICHUI
JUHEHHOTO OJHOpPOAHOTO AuddepeHunaIbHOTO ypaBHEHUS, €€ CBSA3b C OINpeAeIuTeNeM
Bponckoro.

Teopema o Buzie 00IIETO penIeHUs JIMHEHHOTO OAHOPOAHOTO AU PepeHITnaTLHOTO YPaBHECHHS.
Teopema o cTpyKType 0OIIero pemeHus JTMHEWHOTO HEOJHOPOAHOTO MU dhepeHInaIbHOTO
YpaBHEHHS.

Jluneiinbie muddepeHmanbHbie YpaBHEHUS C TOCTOSTHHBIME KO3 GUITUSHTAMH.

Cuctembl nudPpepeHINATBHBIX YPABHCHHM.

Yucnosie psiabl. CXOOUMOCTh YHCIOBBIX psA0B. AOCONIOTHAS U yCJIOBHAs CXOJMMOCTH
YHUCJIOBBIX PSIIOB.

[Tpu3Haku cpaBHEHHs aOCOTIOTHOM CXOMMOCTH YUCIIOBBIX PSJIOB.

[Tpusnaku Jlamambepa aOCOTIOTHON CXOUMOCTH YHCIIOBBIX PSIOB.

[Tpusnaku Ko abCcomOTHON CXOIUMOCTH YHCIIOBBIX PSIOB.

3nakouepenytomuecs psaasl. [Ipusnak JIelOHUIIAa CXOAMMOCTH 3HAKOYEPETYIOMIUXCS PSIIOB.
OyHK1IMoHANBHBIN psa. O6macTh cxonuMmoctu. OnpeaeeHne paBHOMEPHOM CXOAMMOCTH.
Crenennoii psaa. Teopema AGens.

CBs13b K03 (HUIIMEHTOB CTETIEHHOTO PsiJIa C €Tr0 CYMMOM.

Psanaw1 Teitnopa u Maknopena.

9.1.3. IlIpuMepHBIii NepevYeHb BONPOCOB sl KOJUIOKBUYMA

YucnoBele MHOXKECTBA, 0003HAYECHUS U OTPEACITICHHUS.

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

[Tpsimast B mpocTpaHCTBE (KAHOHUYECKUE YPAaBHEHHsI, TApaMETPUUECKUE YPABHEHUS).

Cucremsl okpecTHOCTEH B R.

Onpenenenre 6€CKOHEUHO MAO (QyHKITUH.

Onpenenenne 6€CKOHEUHO OOIBIION (HYHKIHH.

[TonsiTHE TOCTET0BATETLHOCTH.

[Ipenen nocnenoBaTeabHOCTH (OMPEACIICHUE).

[Tpenen ¢pyHkunu (onpeaesaeHue Ha A3bIKE OKPECTHOCTEH).

[Tpenen ¢pyHkunu (onpeaesaeHre Ha 3bIKE HEPABEHCTB).

OnHOCTOpOHHME MTPENEIIBI.

HenpepoiBHOCTS pyHKIINH. OnipeaeneHus.

TeopeMbl 0 HENPEPBIBHBIX (PYHKITUAX.

[TonsiTue nponsBoaHOM 1 Auddepennnana yuciIoBoi GyHKIMH BEIIECTBEHHON TEPEMEHHOMN.
[IpaBuna nuddepennupoBanus. CpoiicTBo nuHelHOCcTH. [Ipon3BOoaHAs mpou3BeaeHUs,

yacTHOrO ABYX (pyHKImiA. [Ipon3BoHas cioxkHON QyHKIUH.

Tabnuia npou3BOIHBIX.

@uU3HYECKU CMBICII IPOU3BOAHOU. ' €OMETpHUYECKUNA CMBICI IIPOU3BOIHOM.

[Tpon3BOIHBIE BBICUIMX ITOPSIKOB.
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19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

el S

10.
11.
12.
13.

14.
15.

A e R

[Tonsitue nuddepeHnnanTbHOro ypaBHEHUS.

[IpaBuno Jlonurans.

[TepBoobpasnas. Heonpenenéunsiit uaTerpai. IHTErpupoBaHue 1Mo 4acTsIM.
Onpenenénnpiii uaTerpain. @opmymna Herotona-JIelOnuna.

[TonsipHas cuctema KOOpIUHAT.

Panmonansubie npodu. HTErprpoBaHme parmoHaIbHBIX APOOCH.
UccnenoBanue ¢yHKIIMM BEIIECTBEHHOM IMEpEMEHHOM (00111as cxema).
KpuBbie BTOporo nopsiika: OKpy»HOCTb, 3JUTHIIC, THIIepOoIa, napadona.
[TpunosxkeHus onpeaenEHHOro0 UHTErpaia.

HecoOcTBeHHBIE HHTETPAITHI.

Cdoepa. Humunnp. Konyc.

Marpunpbl. [lelicTBus HaQ MaTpUIIaMU.

Onpenenurenu. opmynsl Kpamepa.

Cdepuyeckas 1 IMITUHAPUYECKAs] CUCTEMbI KOOPIUHAT.

beckoneuno Masnbie u 6eCKOHEUHO OObIIHe (PYHKITUU.

[TpousBoanbie u quddepennranb GyHKIUA BEKTOPHOTO apryMEHTa.
Huddepennmanbroe ncuucinenne OKII. Ananutudyeckue QyHKIHH.
Huddepennmanbapie ypapHeHue 1 mopsaka.

Huddepennmanbapie ypaBHEHHUS N MOPSAKA.

Jluneiinbie muddepeHnuaibHbie YpaBHSHUS N TTOPSJIKA.
NuTerpanbubie mpeodpa3zoBanus Jlamnaca.

OnepaTopHbIA METO/I.

NuTerpanbubpie mpeodpaszoBanus Dypbe.

WuTerpains! o durype.

KpuBonunerinbie uaterpaisl 1 u 2 poaa.

JIBOITHOM MHTErpaI.

Tpoitno#t unTerpan. [loBepXHOCTHBIN UHTETpal.

OcoOble Touku. BerueTsr.

Uccnenosanue cucreM.

Meron ["aycca. Pemienre HeonpeaeaEHHbIX CUCTEM.

Pemenrie 0oAHOPOHBIX CHCTEM.

Jluneiinbrit oneparop. CoOOCTBEHHBIE YHCIIA U COOCTBEHHBIC 3HAYCHUSI.
Uucnosele psabl. DTaJTOHHBIE PSIABL.

CreneHnbie panbl. Pannyc cxoguMocTu.

Psn Teitnopa.

Psn Jlopana.

Psan @ypee.

9.1.4. IlpuMepHbIii NepeYyeHb TeM ISl KOHCIIEKTOB CaMOINOAT0TOBKH

. Onepauuu Hal MHOXKECTBAMH.

MareMaTuueckue CTpyKTypBbl.

Pa3noxeHnue Ha MHOXKHMTENIM MHOTOYJIEHA CTENEHU N C BEIIECTBEHHBIMHU KO3 dUIIMEHTaMHU.
XapaKkTepUCTUKa KOPHEW MHOIOYJICHA.

CBolicTBa onpeaenuTeNeH.

Martpuussle ypaBHEHUS.

Anrebpa reoOMeTpUYECKUX BEKTOPOB.

IIpsimas.

I11nocKOCTB.

Kpusbie BToporo nopsiaka.

OCHOBHBIE 3JIEMEHTapHbIE (DYHKITHH.

[Tpenen nocnenosarenbHoctu. [Ipenen pyHkmu.

HccnenoBanue QyHKIHH.

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

IIpunoxxeHus onpeneséHHOro HHTErpaa.

Opnoponnsle nuddepeHnranbHple ypaBHEHHS IEPBOTO MOPSIKA.
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16. quddepennmanbupie ypaBHeHUsT bepHyn.

17. YpaBHeHue B moaHbIX AuddepeHnnanax.

18. uddepenuunanbubie ypaBHEHHUS BBICIINX MOPSAIKOB, T0MYCKAIOIINE MOHKEHUE TOPSAKA.

19. Cuctemsl nuddepeHIaIbHbIX YPAaBHCHHM.

20. OmpeneneHus JMHSHHOTO MPOCTPAHCTBA, MOAMPOCTPAHCTBA, apU(METHIECKOTO MPOCTPAHCTRA.
21. CnenctBusi TEOpEeMbI O 6a3MCHOM MHUHODE.

22. Pansl Teinopa, JIopaHa.

23. BbIYETHI U UX TPUIOKECHUS.

9.1.5. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

1. Matpuupl, onpeaeauTead, pelieHue onpeaeaEéHHbIX CUCTEM JIMHEHHBIX anreOpandyecKkux
ypaBHeHUI MeToioM Kpamepa.
Anrebpa reoMeTpudeckux BeKTOpoB. [Ipsmast Ha mmockocTh. [lpsmast B mpocTpaHcTBe.
KommnekcHble uncna. yHKIMHA KOMITIEKCHOTO TIEPEMEHHOT0.
BBenenue B ananus.
HuddepenunanbHoe ucuuciaeHue (Bkiaouas nuddepeHinaibHoe ucUrucieHne QyHKIUU
KOMILJIEKCHOTO TIEPEMEHHOTO).
Juddepennmanbapie ypaBHeHUs nepBoro nopsaka. Henonnele nuddepennyanbable ypaBHEHUS
BBICIINX TOPSIIKOB.
. [IpunoxeHus onepanroHHOTO UCYHCIICHHUS.
. MaTerpan ot GyHKIMM KOMILIEKCHOTO nepeMeHHoro. MaTerpan nmo ¢urype (MHOrooopasuto).
OneMEHTBI TEOPUH TOJISL.
9. Cucrembl IMHEHHBIX alreOpandecKux ypaBHEHUI.
10. Psgpr.
11. BbIY4eThI U UX NPUITOKEHHUS.

il

a

[o BN

9.2. MeTonnueckne peKOMeHIal N

YueOHBI MaTepuan u3iaraercs B GopMme, Mperoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro Y4eOHOro mpolecca.

HauaTp uzydeHue quCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbcsi 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-TIOPTaIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILITUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAHUS U OCBOEHHS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE 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 / JIEKTPOHHOM
YKypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3/10POBbsI H HHBAJINI0B
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Jns oW ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pPOBBSI U WHBAJIUJIOB TPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpEeUeHb KOTOPHIX yKa3aH B Tabiuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Kareropuu o0y4aromuxcs

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

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

K 3a4eTy

[IpenmyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4Ye€HHUSIMHU 110
o01IeMe IUIINHCKUM
MOKa3aHHUIM

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJBbHBIE pabOTHI,
YCTHBIE OTBETHI

[IpenmyiiiecTBEHHO MPOBEpPKa
METOJIaMH, OMPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajaamM AJdA JUIl ¢ OrpaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

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

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOIA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUs, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHOIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
30POBbS U MHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeYaTHOM (opme.

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

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL € OTPAaHMYCHHBIMHU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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