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@opMBI IPOMEKYTOUHOM aTTECTALMUS Cemectp
DK3aMeH 1
DK3aMeH 2
Tomck
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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 aHATUTHYECKOTO, AITOPUTMHUYECKOTO U JIOTUYECKOTO MBIIIICHUS 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).

Yactp O61oka quctuiuind: O0s3aTebHast 4acTh.

Monynb aucuumuine: Moysib yKpYIHEHHOM IpyIbl CIEMUANbHOCTEN U HampaBieHui (general
hard skills - GHS).

HNunexe nuctumaunel: b1.0.02.02.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

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

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS

NHaukaTopsl TOCTHXKEHUS [Inanupyemsie pe3ynbTaThl 00yUeHUs 110
Kommnerenmus
KOMITETCHIINU JHCIUATIIINHE
YHuBepcajibHble KOMIIETEHIIUN
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
OIIK-1. Cnocoben OIIK-1.1. 3naer 3HaeT OCHOBHBIE MTOHATHS, 00BEKTHI H
HCIO0Ib30BaTh ¢byH1aMeHTaIbHbIE 3aKOHBI METOAbI MATEMAaTUKHU

IIOJIOKCHU, 3aKOHBI U CCTCCTBCHHBIX HAYK U
METOABbI CCTCCTBCHHBIX MaTEMAaTUKH

HayK U MaTeMaTuku Ui |OITK-1.2. YmMeer YMeeT npUMEHATh MaTEMATUIECKHE METObI
pemeHus 3ana4 aHAJIM3UPOBATH MPOOIIEMBL, IIpY aHAJIHW3¢ U PEIICHUH 3aJ1a49 B
UHXXCHEPHOU IPOLIECCHI U SIBJIEHUS B 1po(hecCUOHATBHON JeATEIbHOCTH
ACATCIILHOCTH o0nactu GpU3MKH,

UCTIOJIb30BaTh HA MPAKTUKE
0a30BbIe 3HAHUS U METOMBI
($u3nUeCKUX UCCIeI0BaHU, a
TaKXe yMEeT IPUMCHSTh
METOJIbI PEIICHUS
MaTeMaTHYECKUX 3a/1a4 B
npodeccuoHaBLHOM 001acTH

OIIK-1.3. Braneer Biageer MaTeMaTnueckum anmnapaTroMm,
MPAKTUYECKUMU HAaBbIKAMU  |HMCIIOJIb3YEMbIM JIJISl PELICHUS] MHKEHEPHBIX
pelIeHNs HHXEHEPHBIX 3a7a4 |3a1ad

IIpodeccuonanbHbIe KOMIIETEHIUH

4. O0beMm AUCHUIIJIMHBI B 3a4Y€THBIX €IMHULIAX C YKA3AaHUEM KOJIUYECTBA aKaICMUYECCKUX YacCoB,
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Bbl/JIeJIEHHBIX HA KOHTAKTHYIO pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61as TpyA0eMKOCTh AUCHUIUIHHBI COCTaBIsAEeT 12 3aueTHBIX eNUHUIl, 432 akaJeMUIeCKIX YacoB.

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

Ta6mmma 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI IO BUAAM YUYSOHOM eI TeIbHOCTH

Bcero CemecTpsbl

Buapl yaeOHOH AesTEIBPHOCTH
JacoB |1 cemecTp|2 cemecTp

KonrakTHas aynuropHasi padota o0y4aomuxcs ¢ 228 114 114
npenojaaBartesieM, BCero
JIeKIIMOHHEBIE 3aHATUS 100 50 50
IIpaxTHueckue 3aHATHSA 128 64 64
CamocTrosiTeibHas padoTa 00y4amuXcs, B T.4. KOHTAKTHasI 132 66 66
BHeayJuTOpPHAas paboTa 00y4arolmmuXxcs ¢ npenojgaBarejieM, BCero
[ToaroroBka K KOJJIOKBUYMY 36 19 17
IToaroroBka K TECTUPOBAHUIO 24 14 10
Hanucanne KkoHCIIEKTa caMONOATOTOBKHU 40 19 21
[ToaroToBka K KOHTPOJIBHOM paboTe 32 14 18
IHoaroroBka u capavya 3K3aMeHa 72 36 36
OO0mas Tpy10eMKoOCTh (B 4acax) 432 216 216
Oo0mas TpynoeMkocTh (B 3.€e.) 12 6 6

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

CTpykTypa TUCHUIUIMHBI MO pas3jenaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6ymma 5.1 — Pa3yens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHPHOCTH

Jlek. Cawm. Bcero
[Ipaxk. dopmupyembie
HasBanus pasznenoB (Tem) TUCIUTLTAHBI 3aH., pab., | gacoB (0e3
3aH., 4 KOMIIETEHIINU
q q AK3aMEHa)
1 cemecTp
1 DnemMeHTBI TEOpUH MHOXKECTB. 8 2 9 19 OIIK-1
MatemaTtuueckue CTpyKTYypHl.
2 KommiekcHble uncina. Onepaiuu Hajl 6 8 9 23 OIIK-1
KOMIUIEKCHBIMU YHCIIAMHU.
3 Marpuubl, onpeaeauTent, GopmMyIbl 6 4 10 20 OIIK-1
Kpamepa.
4 Anrebpa reoMeTpuIecKuX BeKTOpoB. OCHOBBI | - 6 13 19 OIIK-1
AQHAJIMTUYECKON T€OMETPHH.
5 Benenue B aHanu3 (BKirovas GyHKIIUHA 10 14 6 30 OIIK-1
KOMIUIEKCHOTO MIEPEMEHHOT0).
6 uddepennnanbHoe ucurcieHue (BKIrouas 10 19 11 40 OIIK-1
JuddepeHraIbHOe HCUUCICHUE QYHKINN
KOMIUIEKCHOTO TIEPEMEHHOTO).
7 UaTerpanpHOe HCYHCTICHUE QYHKIUN OJTHON 10 11 8 29 OIIK-1
nepeMeHHou. Pacmmpenne nonstus
nepBooOpa3zHoi. lHTerpan oT aHamTuTHYECKOM
GyHKIIH.
Hroro 3a cemectp| 50 64 66 180
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2 cemecTp

8 IudbdepeHnnanbubie ypaBHEHHS. 8 12 12 32 OIIK-1
9 Hecob6cTBeHHbIe MHTErpalibl. IHTErpaibHble 10 12 14 36 OIIK-1
npeoOpaszoBanus. [IpeobpazoBanus Oypbe,
Jlammaca.
10 MuTerpansHoe ucuucieHue GpyHKIui 10 14 12 36 OIIK-1
MHOTHUX IIEPEMEHHBIX (BKJIOUasi HUHTETpall OT
(GYHKIIMM KOMILJIEKCHOTO IIEPEMEHHOTO).
DneMEHTBI TEOPUH TIOJISL.
11 DneMeHTbl TEOPUU JTUHEUHBIX TPOCTPAHCTB. 12 12 15 39 OIIK-1
CucTeMbl TUHEHHBIX anTreOpandecKux
ypaBHeHUH. JIMHEWHBIN onepatop.
12 KoMIuieKCHbIE YUCIIOBBIE U 10 14 13 37 OIIK-1
byHKUMOHATIBHBIE psAbL. Psnel Dypbe,
Tennopa, JIopana.

Hroro 3a cemectp| 50 64 66 180

Urtoro| 100 | 128 132 360

5.2. Conep:xanue pa3esioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0wHIe 5.2.
Ta6mumma 5.2 — CoaeprkaHue pa3eaoB (TeM) TUCIUTUINHBI (B T.U. 11O JICKIIHSIM)

TpynoemMkocTb
Ha3zBanus pazgenon Coneprkanue pa3iesioB (TeM) TUCIUILTAHBI dopmupyembie
(Tem) TUCUUTUTAHBI (B T.4. TIO JICKITHSIM) (ReKIHOHHEIE KOMIICTCHITH
3aHATHSA), 4
1 cemecTp

1 DnemeHTH TEOpUH MHuoxkectBa. OCHOBHBIC TTOHATHS. 8 OIIK-1
MHOECTB. Uucnossie MHOXKeCTBA. CKaJsIpHBIE U
MaremaTnueckue BEKTOPHBIE BeJIMUMHbI. KOHEUHbIE,
CTPYKTYPBIL. OecKoHEeuHbIe, CYETHBIE, HECUETHBIE

MHOecTBa. OTpaHUYEHHBIE,

HEOTpaHUYEHHBbIE MHOXKECTBA. [ paHuIIbI

MHOKeCTB. [IoHATHE MaTeMaTUYECKOM

CTPYKTYpbl. CTPYKTYpPBI JIUHEHHOTO

MPOCTPAHCTBA, apUPMETHUECKOTO

npoctpanctBa. CooTBeTcTBUs. Bub

cootBercTBUil. [loHATHE PyHKINN

(onepatopa). Kinaccudukanms ¢pyHkimii B

3aBUCHUMOCTH OT pa3MEepHOCTEH

MIPOCTPAHCTB.

Hroro 8
2 KommiekcHble uncna. |MHO0XeCTBO KOMIUIEKCHBIX Yucesn. GopMbl 6 OIIK-1
Onepanuu Haj MIPEACTABICHUS KOMILJIEKCHBIX YHUCEIL.
KOMILJIEKCHBIMU Onepanuy HaJ KOMIUIEKCHBIMU YUCJIaMHU.
YUCIIAMH. Utoro 6
4
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3 Matpuupl, Martpuel 1 onepanuu HajJ HUMHU. 6 OIIK-1
OIpeeIUTEINH, [Tpumenenne MaTpull i 3a1aHus
¢dopmyisl Kpamepa. ¢bynkuuii. JIuneiinas ¢popma Kak mpuMep
nuHeiHoro onepaTtopa. KBagparuunas
dbopma. Onpenenutens. Pemenne
OIpPEIENIEHHBIX CUCTEM JIMHEHHBIX
areOpanvyeckux ypaBHEHUN METOJIOM
Kpamepa.
Hroro 6
4 Anrebpa CaMocTosATENbHOE N3YUYEHNUE TEOPUU 0 OIIK-1
FEOMETPUYECKHUX
BEKTOPOB. OCHOBBI
AHAJIUTUYECKOM Hroro )
TEOMETPHH.
5 BBenenue B aHanus @YyHKIMN KOMILIEKCHOTO IIEPEMEHHOTO. 10 OIIK-1
(BKIROUAst PYHKIUHU Kommozumus Gpyskiuii, oOpatHas GyHKIuS.
KOMIUIEKCHOTO [TocnenoBaTenbHOCTD U €€ Mpeaed.
[IEPEMEHHOT0). HenpepsiBHocTh QyHKIME. [Tpenen
¢yukuun. HeonpeneneHuble BbIpakeHUS.
Knaccugukamus Touek pa3pbiBa YUCIOBOH
(GYHKIMH 1eHCTBUTEIBHOIO apryMEHTa.
BbeckoneuHo maibie U OECKOHEYHO OoJIbIIHe
¢GyHKIMH U UX cBolicTBa. CpaBHEHHE
0ECKOHEYHO MaJIbIX (PYHKLUH, MOPSIOK
MasiocT. [ 1aBHast 4acTh GECKOHEYHO
manoi. CpaBHEHHE OECKOHEYHO OOJIBITHX
byHKIMi, nopsok pocTa. ['1aBHas yactb
0ECKOHEUHO OOJBIION.
Hroro 10
6 uddepennunansuoe |[lonarue nudpdepenuupyemMoit pyHKIUH. 10 OIIK-1
ucuucnenue (Bkmovas | Juddepennuan pynkuun. MHBapraHTHOCTD
muddepeHraIbLHOe dopmbl tuddepermana nepBoro Nopsaka.
ucuucienue Gynkuuii  |I[IponsBoaHas MaTpuia u ee CTpOCHUE.
KOMIUIEKCHOT'O IlonsATHE YaCTHOM NMPOU3BOIHOM.
HEPEMEHHOT0). ITpon3BoaHas o HanpasieHUIO. I pagueHT.
Ycnosust quddepeHpyeMocTy GyHKINH.
Amnanutnueckue Qynkuuu. [IpouszBoansie u
JuddepeHIrabl BBICIIUX MOPSIKOB.
®opmyna Teinopa. [Ipunoxenus
muddepeHImana B puOIMKEHHbBIX
BbluncieHusX. [Ipasuio Jlonurans.
I'eomeTpuyeckuii 1 MEXaHUYECKHUM CMBICT
MIPOM3BOIHOM JJISl BEILIECTBEHHBIX (PYHKLIUH.
HccnenoBanue GyHKIMU.
Hroro 10
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7 UnTerpanbHoe Heonpenenéuuplii HHTErpasl U €ro CBOKCTBA. 10 OIIK-1
ucurcieHue QyHknmii | MeToapl HHTETPUPOBAHMS: TIOABEACHHUE 10T
OJIHOH NepeMEeHHOM. 3HaK auddepeHnnana, THTErpupoBaHHUE MO
Pacmmpenue moHATHS ~ |9acTsAM, HHTETPUPOBAHKE PAIIIOHATBHBIX
MepBOOOPA3HOM. npobeit. OnpenenEHHbii HHTETpall U €ro
Nurerpan ot cBoiicTBa. [IpuioxeHus onpenesIeHHoro
AQHAJUTUYECKOMN uHTerpana. Miarerpan oT aHaIuTU4eCKOn
GyHKIIH. (GYHKIIMN KOMIIEKCHOTO IIEPEMEHHOTO.
3aaga 0 BOCCTAaHOBJICHUU (DYHKITUH TI0 €€
noiaHoMy auddepeHnuany.
Hroro 10
Hroro 3a cemectp 50
2 cemecTp
8 Nubdepennmansupie | Iuddepennmanbapie ypaBHEHUS IEPBOTO 8 OIIK-1
YpaBHEHHS. MOpsI/IKA: OCHOBHBIE TMOHATHUS U 33/1a4H.
Mertoibl pelieHus ypaBHEHUM: C
pa3eNAIIUMUCS IEPEMEHHBIMH,
nuHenHbIX. [luddepeHnnansapie ypaBHEHHS
BBICIIIMX MOPSIIKOB: OCHOBHBIE TIOHATHUS U
3amaun. Cucremsl quddepeHnnanTbHbIX
YpaBHEHUU.
Jluneiinpie muddepeHmanbHbie YpaBHEHUS
nopsiika n. [Toctpoenne pyHmameHTamTbHOM
CHUCTEMBI PEIICHUH JTMHEHHOTO
oIHOpOIHOTO MU PepeHITaTbHOTO
ypaBHEHUS MOpsKa n. JInHeitHbIe
HEOAHOpOAHBIE Aud depeHITnaTbHbIE
ypaBHEHHUS MOPSJIKA N.
Htoro 8
9 HecoOcTBeHHBIE HecoOctBennsie nunterpans! I u Il pona. 10 OIIK-1
HUHTETPAIBI. [TonsiTrie 06 UHTETPATHHOM
WNurerpasibhbie npeoOpazoBanuu. [IpeodbpazoBanue Oypre.
npeoOpa3oBaHuUs. Crnexrpanbhblii ananus. [IpeoOpazoBanue
[TpeoOpaszoBanus Dypre, |Jlamraca. OpuruHan u n300pakxeHue, ux
Jlannaca. cBoricTBa. [IpunoxkeHns oneparmoHHOro
WCUYHCIICHUS. PellieHre JIMHENHbBIX
Qg depeHraIbHbIX YPaBHEHUN U CUCTEM
JTUHEHHBIX TU(PEpeHINATbHBIX YPaBHEHHN
OTIEPATOPHBIM METOIOM.
Hroro 10
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10 UnTerpanpHoe
ucuucienue GpyHKuui
MHOTHX TIEPEMEHHBIX
(BKJIrOYAst UHTErpaji OT
(GYHKIIMN KOMIJIEKCHOTO
[IEPEMEHHOT0).
DneMEHTBI TEOPUH TIOJISL.

[TonsaTne uaTETpana mo Gurype
(MHOrOO00Opaszuto). Kpuonuneiinsie
unterpainsl | u Il pona. Ux puzmueckuii
CMBICJI, CBOMCTBA U BBIYUCIICHHUE.
He3aBrucnMocTh KpUBOJIMHEHHOTO
uHrerpana Il poxa ot nytu
uHTerpupoBanus. [loreHnnansHoe
BeKTOpHOE Tose. MHTerpan ot pyHKmn
KOMIUIEKCHOT0 nepeMeHHoro. [lonstue
BbIYeTa. [[BOMHOW MHTETPAJI U €r0 CBOMCTBA.
IToBepxnoctHbie unTerpansl [ u Il pona. Mx
¢uznueckuil cmbici, cBoicTBa. TpoiiHoi
MHTErpai u ero corcraa. [IoTok u
JUBEpreHuus BekropHoro noist. opmyna
Octporpaackoro-I"aycca. Llupkymsiius u
poTOp BEeKTOpHOrO noisi. Popmyna ['puna.
®opmyna CTokca.

10

OIIK-1

Hroro

10

11 Dnements! Teopun
JMHENHBIX IPOCTPAHCTB.
CucreMbl TUHENHBIX
anredpandecKux
ypaBHeHUH. JINHEHHBIN
oreparop.

Jlunelinble (BEKTOPHBIEC) IPOCTPAHCTBA.
JIuneliHbIE IPOCTPAaHCTBA N-MEPHBIX
BEKTOPOB. OYHKIMOHAIbHBIC TUHEHHBIE
IIPOCTPAaHCTBA (JINHEHHBIE TPOCTPAHCTBA
¢bynkuuit). JInneitnas HE3aBUCUMOCTD
CUCTEM 3JIEMEHTOB BEKTOPHOI'O (JINHEHHOIO)
IIPOCTpaHCTBA. PaHr MaTpuIbl.
CoBMECTHOCTb CUCTEMBI JINHEHHBIX
anreOpandyeckux ypaBHeHuil. VccienoBanue
cucreM. Merog ['aycca. Pemenune
HeolpeaeaeHHbIX cucteM. OTHOPOHbIE
CHCTEMBI JJMHEHHBIX alredpanyeckux
ypaBHeHHH. COOCTBEHHbIE BEKTOPHI U
COOCTBEHHBIE YHCIIa JMHEHHOTO OlepaTopa.
Jluneitnbiii tu¢hepeHnnanbHbIi oneparop.

12

OIIK-1

Hroro

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

Kom1uiekcHble 4MCI0BBIE PSIIBI.
CxoaumocTh U cyMMa psiia. AGCOIIOTHAS U
YCIJIOBHAsl CXOAMMOCTH YHCJIOBOIO psijia.
KommiekcHble pyHKIIMOHATIBHBIE PS/IbI,
o0nacTb cxoauMocTu. PaBHOMepHas
CXOMMOCTh (DYHKIIMOHATIBHOTO psfa.
CreneHHOH psifl, €r0 001aCTh CXOAMMOCTH.
Pasnoxxenne 1o 6a3ucy U3 CTENEHHBIX
¢yuxuuii. Psn Teitnopa. Paznoxxenue
¢yukuuu B psag Teitnopa. Hynu ¢ynkumm.
O0600MIEHHbIC CTEIIEHHBIC PSIBIL. Psin
Jlopana. Paznoxxenue GpyHKIUM B psin
Jlopana. OcoOblie TOYKH (PYHKIUU U UX
kinaccuukanus. Beraersl GyHKIMM U UX
HAXOXKJCHHE JJIs1 OCOOBIX TOUEK BCEX BUIOB.
OcHoBHas TeopeMa O BbIYETAX.
[Tpuio’keHre BbIYETOB K BBIUMCIICHUIO
MHTETPaoB (YHKIHUH KOMITJICKCHON
nepemeHHoM. [TpocTpaHcTBa CO CKaNsIpHBIM
npousseneHneM. OpTOroHaJlbHbIE CUCTEMBI
BEKTOpOB, hyHKIMiA. Psig @yphe mo
OpPTOTOHAIBHOM cUCTeME (PYHKIINH.
CxoauMoCTb B CpelHEM. DKCTPEMAIIBHOE
CBOICTBO MHOrOo4JIeHOB Dypbe. 3aMKHYThIE
OPTOHOPMHUPOBAHHBIE CUCTEMBI.
Tpuronomerpuueckuii psa ypse.
Paznoxenne ¢pynkuuu B psig Oypoe.
Paznmunsie ¢popmel 3anucu psna ypee.
CriekTpanbHbIi aHAIU3.

10

OIIK-1

Hroro

10

Hroro 3a cemectp

50

Hroro

100

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

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

Tabmuna 5.3. — HaumeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)

HasBanus paznenos (Tem)
JUCHUITIIUHBI

HanmMeHnoBaHMe PaKTUYECKUX
3aHATUN (CEMHHAPOB)

TpynoemMKkocTs,
q

dopMupyemble
KOMIIETCHIIUU

1 cemecTp

1 DnemeHTHI TEOPUU
MHO’KECTB.
MaremaTtnueckue

CTPYKTYPBI.

OJIEeMEHThI TCOPHUU MHOXKECTB.
OFpaHI/I‘IeHHLIe " HCOTPAHUYCHHBIC
MHOX>KCCTBA.

OIIK-1

Hroro

2 KoMIuiekcHEIE ynciia.
Omneparuu Haj
KOMIUIEKCHBIMU YHCIIAMU.

MHorowieHsl. XapakTepUCTHKA
KOpHEH.

OIIK-1

KommiekcHble uncia u JeUCTBUS HaJl
HHUMU.

OIIK-1

QDYHKIUN KOMILIEKCHOTO
IIEPEMEHHOTO.

OIIK-1

Htoro
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3 Matpuupl, Martpunpl. [{eficTBrs HaX MaTpULIAMU. 2 OIIK-1
onpezenurent, Gopmyisl  |Onpenemurenn. CJIAY. dopmys! 2 OIIK-1
Kpamepa. Kpamepa.
Hroro 4
4 Anrebpa Anrebpa reoOMeTpUUYECKHX BEKTOPOB 4 OIIK-1
FCOMETPUYICCKUX BEKTOPOB. | CkansipHOE Mpou3BeieHue. BekropHoe 2 OIIK-1
OCHOBBI aHATTUTHYECKOM IPOM3BEICHNE
T€OMETPHH. Utoro 6
5 BBeneHue B aHau3 CucremMbl OKPECTHOCTEH. 2 OIIK-1
(BKIrOYast GyHKIHMM [Ipenen nocnenoBarenbHOCTH. [Ipenen 4 OIIK-1
KOMILJIEKCHOT'O yHKIHH.
TEPEMEHHOTO). Brluncienne npeaesos. 4 OIIK-1
HenpepsiBHOCTH QPyHKITUH. 4 OIIK-1
Knaccudukanus pa3psiBoB pyHKITUH.
AcumnToTsl rpaduka GyHKIHH.
Hroro 14
6 uddepenunansuoe [Tonsatus nuddepenupyemoit 4 OIIK-1
UCUHUCIIEHUE (BKIIOYAst (YHKIMHU ¥ TPOU3BOIHON MaTPUIIBL.
nupdepenumanbHoe Texnuka g pepeHIrpoBaHus 4 OIIK-1
ucuucienue GpyHkuni (GYHKIMH BEIIECTBEHHON MTEPEMEHHOM.
KOMIIJICKCHOTO Nuddepennmpopanne GyHKIUH 4 OIlK-1
MEPEMEHHOTO). MHOTHX apryMeHTOB. I pajiueHT.
[Ipon3BoHBIE BBICIINX MOPSIIKOB.
IIpaBuio Jlonurans 2 OIIK-1
AHanutnueckue QyHKIUU 2 OIIK-1
KOMIIJIEKCHOTO TIEPEMEHHOT 0.
[Tpunoxenus nuddepeHnrnaIbHOro 3 OIIK-1
UCYHCIICHUS
Uroro 19
7 IaTerpanbHOE [IpuemMbl HaXO0XKAECHUSA 2 OIIK-1
ucuucienue QyHKuui HEOIPEIIIEHHOTO HHTErpaIa.
OJHOU NEPEMEHHOM. [Toneenenue oy 3HaK
Pacmmpenue noHsaTus nuddepeHmnmana.
nepBooOpasHoi. MuTerpan |Murerpuposanue 1o 4acTsm 2 OIIK-1
OT aHAIMTHYECKOH PanyoHanbHbIE pOOH. 3 OIIK-1
bymxmm. WHTErprpoBaHue paruoOHaIbHBIX
npoOeit
[IpunoskeHus onpeneneHHoro 3 OIIK-1
MHTEerpaia. Beraucnenue mionaneu
TIOCKUX (uryp. Beruncnenue mjmHbI
IYTH KpUBOU
[Tpunoxenust THTErpaJbHOTO 1 OIIK-1
UCYHCIICHUS
Hroro 11
Uroro 3a cemectp 64

2 cemecTp
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8 uddepennmansusie Juddepenunanbabie ypaBHEHHS 4 OIIK-1
YpaBHEHHS. IIEPBOTO MOPSAIKA.
Juddepenunanbabie ypaBHEHHS C
pasaeaoIUMUCS IEPEMEHHBIMHU.
Jlunetinpie tuddepeHnnanbHbe
ypaBHEHHUS [1EPBOTO MOPSIJIKA.
YpaBHEHUs BBICHINX MOPSIKOB. 2 OIIK-1
Henosnxble ypaBHEHUS.
I'eomerpuyeckuii CMbICT 2 OIIK-1
muddepeHnranbHbIX YpaBHEHUH
IIEPBOTO MOPSAJKA.
Jlunetinpie tuddepeHnnanbHbIe 4 OIIK-1
yYpaBHEHHSI BBICILIUX MOPSIIKOB.
JInHeliHbIe ypaBHEHUS C
MOCTOSTHHBIMU K03 purimenramu.
YpaBHEHHs € IPAaBOM 4ACTHIO
CHEIMAIbHOTO BU/IA.
Hroro 12
9 HecobcTBeHHBIE HecoGcTBeHHbIE MHTErpaJIbI IEPBOTO 2 OIIK-1
uHTerpaibl. UHTerpanbpHble |poja.
npeodpa3soBaHusL. [IpeobpazoBanue Oypre, HHTErpaA 4 OIIK-1
IIpeobpazosanust ypbe, | Dypre, CHHYC H KOCHHYC
Jlarunaca. npeobpazosanus Dypse.
[TpeobpazoBanue Jlamnaca. 6 OIIK-1
Hroro 12
10 UnTerpanpHoe Brruncnenue n1BOMHBIX MHTETPAJIOB. 4 OIIK-1
MCYUCIICHIE QyHKIUH KpuBonunelinble HHTETpaJibl IEPBOTO 4 OIIK-1
MHOT'HX IIEPEMCHHBIX pona. KpuBoJIMHENHBIE HHTETPAIBI
(BKJIFOYAst HHTETpaj OT BTOPOTO poja. DJIEMEHThI TEOPUU
(GyHKIIMH KOMIUIEKCHOTO TIOJISL.
MEPEMEHHOT0). INEMEHTH! | [lyrerpan oT (GyHKLMH KOMILIEKCHOTO 2 OIIK-1
TCOpUH MOJL. IIEPEMEHHOTO.
BrrunciieHue TpOMHBIX HHTETPAIOB. 2 OIIK-1
[ToBepXHOCTHBIE HHTETPAJIBI. 2 OIIK-1
DJIEeMEHTBI TEOPUH TOJIA.
Hroro 14
11 DnemeHTHI TEOpUU JIuneitnpie mpocTpancTBa. Panr 4 OIIK-1
JMHENHBIX IPOCTPAHCTB.  |MaTPHULIBL.
Cucremsl TMHEHHBIX Pemenue HeonpenenéHHbIX CUCTEM 4 OIIK-1
anredpanvecKux JIMHEWHBIX ypaBHEHUU. Pemnenne
ypaBHeHHUIL. JIMHCHHBIH OJTHOPOJIHBIX CUCTEM JIMHEHHBIX
O1epaTop. YpaBHEHUU
CobcTBeHHbIE Unciaa U COOCTBEHHBIE 4 OIIK-1
BEKTOPBI JIMHEHHOT'O OIIEPATOPA
(MaTpulibl).
Hroro 12
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12 KoMiuiekcHbIe HucnoBele 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. BBIYeTsl.
Jlopana. Brluncnenue MHTErpasoB ¢ MOMOIIbIO
BBIUETOB.
Psaner @ypee 4 OIIK-1
Hroro 14
Uroro 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
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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
12
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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
13
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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. Beicuiasg matematuka [II. @yHKIMM KOMIUIEKCHOrO nepeMeHHoro. Psaael. MHTerpanbHbie
npeobpaszoBanus: YueOHnoe nmocodbue / JI. U. Marasunaaukos - 2012. 206 c. [DnekTpoHHBIH pecypc|: —
Pexum noctyna: https://edu.tusur.ru/publications/2258.

2. Beicias matematuka. HuddepennuanpsHoe ucumncieHue: YuebHoe mocobue / JI. .
MarasunnukoB, A. JI. MarasuaaukoB - 2019. 92 c. [DnekTpoHHbIil pecypc]: — Pexum gocrtyna:
https://edu.tusur.ru/publications/9028.

3. UnTerpanbpHoe ucuucnenue: YuebHoe nocodue / A. A. Ensros, T. A. Enbriosa - 2013. 138 c.
[DnexTponHbIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/6063.

4. Tnddepennuanpable ypaBHeHus: YueObHoe nocobue / A. A. Enbrios, T. A. Ensrosa - 2013. 104
c. [OnexrponHslii pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/6062.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

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

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

3. bepmanT, A. ®. KpaTkuii Kypc MaTeMaTHYECKOro aHaym3a : yaeOHoe mocoodue / 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. MOJb30BATEIEH.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://e.lanbook.com/book/210707.

4. Kypc Boicieit MatemMaTuku. Teopus GyHKIHN KOMIUIEKCHON IEpEMEHHOH : yueOHOe ocobue /
H. M. Tlerpymiko, 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.
noJsib30BatTesei. [ DneKTpoHHbIN pecypc|: — Pexum gocryna: https://e.lanbook.com/book/210425.

5. ®uxrtenronsly, I'. M. Kypc nuddepennranbHOro u nHTErpanbHoro ucuncienus. B 3-x 1. Tom
1 : yaeOnuk st By3oB / 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.
noJsib30BaTeseit. [ DneKTpoHHbIN pecypc|: — Pexum gocryna: https://e.lanbook.com/book/284078.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKUE MOCOOUs

1. Bricmas matemartuka I. [IpakTukyM mo nuHEWHOW anredpe W aHATIUTHYECKON TeOMETPHH:
Yyebnoe nocodbwue / JI. 1. Marasunnaukos, A. JI. Marazunaukosa - 2007. 162 c. [DnekTpoHHBIN pecypc]:
— Pexxum moctyma: https://edu.tusur.ru/publications/37.
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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
https://edu.tusur.ru/publications/37

2. IlpakTuKyM 1O TeOpUH (PYHKIMI KOMIJIEKCHOTO IEPEMEHHOT0, TEOPHH PSAJOB, ONEPALUOHHOMY
ncurciennio: YueoHnoe nmocooue / A. A. Enwrios, T. A. EnbrioBa - 2018. 194 ¢. [DnexTpoHHBII pecypc]:
— Pesxxum nocrtyna: https://edu.tusur.ru/publications/7377.

3. bepman, I'. H. COopHUK 3a/1a4 MO KypCcy MaTeMaTHYeCKOro aHaju3a : 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. MOJb30BaATEIEH.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://e.lanbook.com/book/295943.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JIUIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMM 3710POBbSI 1 HHBAJIU/IOB

Y4eOHO-MeTOINYEeCKUE MAaTEepUaJIbl ISl CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCA B opMax,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUH.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B I1€4aTHON (hopMe YBEIUUECHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH()OPMAINMOHHBIE CTIPABOYHbIE CHCTEMbI

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

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrevyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YU4EeOHO-HATJISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHIl

VYyebnast aynuropusi: yueOHas ayJuTOpUs U1 IPOBEACHUS 3aHATHI JIGKIIMOHHOTO THIA, YuyeOHas
ayJauTOpHUs IJs MPOBEACHUS 3aHITUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpus s MPOBEACHUS
3aHSATUM CEMUHApPCKOTO THIA, MOMEIIEHHE [JIs MPOBEACHUS] T'PYNMOBBIX U HWHIUBHUAYAIbHBIX
KOHCYJbTAllUH, MOMEIIeHUE AJIsI IPOBEACHUS TEKYIIeTO KOHTPOJS M MPOMEKYTOYHON aTTecTaluu;
634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuna, 1. 47, 418 ayza.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- [IpoekTop;

- [IpoeKIIMOHHBIN 3KPaH,;

- Kamepa;

- Muxkpodos;

- llIxad-ceitd nns o6opynoBaHus;

- MarautHo-mapkepHasi J0CKa - 2 MIT.;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

[IporpamMmMHOe obecrieueHue:

- Adobe Reader;

- Google Chrome;

- Microsoft Office 2013;
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- VLC media player;
- Windows 10;

VYyeOHas aynuTopusi: yueOHas ay IUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOTO THUIIA, yueOHas
ayIUTOPUS [l POBEICHUS 3aHATUN CEMHHAPCKOTO THUIA, TOMEIIEHHE ISl IPOBEACHUS TPYNIOBBIX U
WHJUBUIYaIbHBIX KOHCYIbTAIMM, MOMELIEHUE JJI MPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM
atrectanuu; 634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 47, 303 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- InTepakTUBHAs MaHEIb;

- Kamepa;

- Muxkpodos;

- Tym0Ga i1t mokaumKa;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmHoe obecrieueHue:

- Adobe Reader;

- Google Chrome;

- Microsoft Office 2013;

- VLC media player;

- Windows 10;

8.3. MaTepua/ibHO-TeXHUYECKOE U MPOrpaMMHOe o0ecneuyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNIOKEHHBIC TI0 apecaM:

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

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

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

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay 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 AUCHUIIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOJIb30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreUaaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YalOUIMMHCA C HAPYUIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CUCTEMBI MPEIOaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTeMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUYaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAaJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKEe WJIM claijia Ha dSKpaHe) NpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
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WCIIOIB3YIOTCS aJbTEPHATUBHBIC YCTPOWCTBA BBOAA MH(MOPMAIMU U APYrHe TEXHUYECKHE CPEICTBA
npuema/mnepeaadyn yueOHo nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOyUYCHUS IS

JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aAMH U3yUeHUsl
JTUCIUTINHDI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

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

Ha3Ba2E’;§§;ﬁj:$: (rem) igﬁlﬁ:f eyljry];;e ®opmsbl koHTpoIst | OueHouynsie Matepuans (OM)
1 DnemenTs! Teopuu MHOXecTB. |OITK-1 Komnoksuym [TpumepHsIil nEpeyeHb
MatemaTtuueckue CTpyKTYypHl. BOIPOCOB ISl KOJUIOKBHYMa
Koncnekr [IpumepHBIii IepedeHb TeEM
CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOITPOCOB
2 KoMmnekcHele yncia. OIIK-1 Komnnoksrym IIpuMepHBIii epeyeHb
Onepauun HaJ KOMILIEKCHBIMU BOIIPOCOB JUIsl KOJUIOKBUYMa
IUCIaMH. KoHncnekr [IpuMepHBIii IepeyeHs TeM
CaMOIIOATOTOBKH | ISl KOHCIIEKTOB
CaMOIIOATOTOBKH
KonTponbHas [TpuMepHBIi IEpeUeHb
pabota BapHUaHTOB (3a/1aHuil)
KOHTPOJIbHBIX PabOT
TectupoBanue IIpuMepHBIii IepeyeHb
TECTOBBIX 3a/laHNUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 Matpuiipl, ONpeIeIuTeIH, OIIK-1 KonnokBuym [IpumMepHbIii TEpedeHb
dopmyisl Kpamepa. BOIIPOCOB JUIsl KOJUIOKBHYMa
Koncnekr [IpumepHBIii nepeueHb TeEM
CaMOIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
KoHntpoinbHas [IpuMmepHBIil nepeyeHb
pabota BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PaboOT
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 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
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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 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 0cobad TO9Ka
) f(z) = 24 e) IlpocToii momoc
r) I[IpapuasHas Touxa
Cpenu npHBeA8HHEIX pAOE yKaxkuTe pag Pypse 1ia f(z) = i x
HeKoTopoH QpyHKuHH f(X). B
o0 .f'"
f@)=) =
n=0 n.
18.
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
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. 6) i
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.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

el S

11.
12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.

[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

. Onepauuu Hali MHOXECTBAMH.

MareMaTuyeckue CTpyKTypBl.

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.

HuTerpanbHOe HcunciaeHne GyHKIUNA MHOTHX MEPEMEHHBIX (BKJIIOYast MHTETpal OT QyHKIUU
KOMILJIEKCHOTO MIEPEMEHHOI0). DJIEMEHTHI TEOPUU TOJIA.

Opnoponnsle nuddepeHnnanbHple ypaBHEHHS IEPBOTO MOPSIKA.

Juddepennmansupie ypaBueHus: bepuysm.

YpaBHeHUE B MOTHBIX U depeHIranax.

Juddepennmanbaple ypaBHEHHS BHICIIUX MOPSIKOB, TOMYCKAIOIINE TOHMKEHUE TTOPSIKA.
Cuctemsl 1uddepeHIaTbHbIX YPaBHEHHH.

OnpezneneHus TMHEHHOTO IPOCTPAHCTBA, MOANIPOCTPAHCTBA, apU(PMETHYECKOTO IPOCTPAHCTBA.
CrnencTBust TeOpeMbl O 6a3MCHOM MUHOPE.

Psnwr Teitnopa, Jlopana.

BbIueTsl 1 UX IPUIIOKEHUSL.

9.1.5. IIpuMepHBbIii epeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBLHBIX padoT

. MaTpuupl, onpenenuTenu, pelleHue OnpeieaEHHBIX CUCTEM JIMHEHHBIX alreOpandyecKux

ypaBHeHul MetosioM Kpamepa.

. Anre6pa reomeTpuueckux BeKTOpoB. [Ipsimas Ha mmockocTu. [Ipsimas B mpocTpaHCTBE.
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KommiekcHbie uncna. @yHKIUU KOMIUIEKCHOTO TIEPEMEHHOTO

BBenenue B ananus.

. Auddepennumansuoe ucuuncienue (Bkiawyas auddepeHnnarbHOe HUCYUCICHUE (PYHKIIUU
KOMILJIEKCHOTO TIEPEMEHHOTO).

6. Jluddepennuanpabie ypaBHeHHs iepBoro nopsiaka. Hemomaasie nuddepeHnmanpabie ypaBHEHUS
BBICILIHX MOPSIIKOB.

. [Ipunoxenust onepaiioOHHOTO UCYUCICHUSI.

. UHTerpanpuoe ucumcieHue GyHKIHNA OJHOW MepeMeHHOW. PacmupeHue mNOHATHUS
epBOOOPa3HOMN.
9. UnTerpan ot pyHKIMU KOMILIEKCHOTO TiepeMeHHoro. MuTerpan no ¢urype (MHOrooOpasuto).

DJIEeMEHTBI TEOPHUU TOJISI.

10. Cuctembl TUHEHHBIX aNTreOpandecKuX ypaBHECHUIH

11. Panpr.

12. BbI4eTsl 1 X NPUIIOKEHHUS.

oW
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9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATEIbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoOid, CITIUCKOM
y4eOHO-METOMUECKOT0 U NMporpaMMHoOro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaita He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe 0OIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JIUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIE UJIM MAJIO3HAKOMbBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE JJIs IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUIUIMHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepHuajJaM Jisl JUIl ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ orpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBbS U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTEpPHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OICHUBAHUSA JUIS JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu o0y4aromuxcs

MaTepHaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMUCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOIPOCHI MpoBepKa

K 3a4eTy, KOHTPOJIbHbIE paOOTHI
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C HapylIeHUSIMU 3pEHUS

CobecenoBaHue 110 BOIIpocam K
3a4eTy, OIpoc MO TEPMUHAM

[Ipenmy1iecTBEHHO yCTHas
IIpoBepKa (MHANBUYAJILHO)

C HapylIeHUsIMHA OTIOPHO-
JIBUTATEIILHOTO arlnapara

Pemienue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJbHBIE Pa0OTHI, MUCbMEHHBIE
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JTUCTAaHIIMOHHBIMU METOJIaMU

C orpaHUYCHUSIMHU T10
o01IeMe IUIIUHCKUM
[MOKA3aHUSAM

TecTbl, NMCEMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE paOOTHI,
YCTHBIE OTBETHI

[TpeumyieCTBEHHO MTPOBEPKa
METOAMH, OMPEICIITIOITUMHUCS
UCXOJISl U3 COCTOSTHUS
00ydaromierocss Ha MOMEHT
MPOBEPKH

9.4. MeToanuecKue peKOMEHAAIUN 110 OLEHOYHBIM MATEPUAJIAM [IJIfl JIUI C OTPAHUYEeHHbIMH

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCcCMaTpPUBACTCS
noctymnHasi popma npeaoCTaBICHHS 3a/IaHUi OLIEHOYHBIX CPEJICTB, & IMEHHO:

— B mieuaTHoi hopme;

— B [1€YaTHOW (hopMe C yBETUUEHHBIM IIPHPTOM;

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHHs BCIYX;

— IIPEJJOCTABJICHUE 33aJaHUS C UCIIOJIb30BAHUEM CYPIONEPEBOIA.

JIuam ¢ orpaHMYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEIMYHMBACTCS BpEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [[is Takux oOydarommxcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBICHUsI OTBETOB HA 33JJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT ACCUCTCHTA,

— [PE/ICTaBJICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSl ¥ MHBAIMJIOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBlieHue nHdhopManuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSM HX 30POBbSI H BOCHIPUATHS MH(DOpMALIUK:

JI1si JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

I[.]'IH JIMI ¢ HAPYIICHUSIMHU OIMOPHO-ABUI'aTC/JILHOI'O allliapaTa:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

[Ipu HEOOXOAMMOCTH JUISL JIMI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbS U MHBAJIUJIOB
MpolLeypa OLEHUBAHUS PE3YIbTATOB O0YUCHUS MOXKET TPOBOJAUTHCS B HECKOJIBKO JTAIIOB.
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JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acemannu Kadenpsl MareMaTuku

nportokon Ne 5  or«30» 1 2023r.
COI'TACOBAHO:

JIOMKHOCTD Nunnmanel, pamumus Tloamuce
3aBemyromnuii Beimyckaromieit kag. PCC A.B. ®arees CormnacoBaHo,

595be322-a579-4ae5-
8d93-e514ee9ceb7d

3aBenyroumii odecneunBatomiet kap. Matematuku

A.JI. Mara3zuaHHKOBa

CormacoBaHno,
bdedf668-c745-4280-
b6e8-d43a86b681a7

N.0O. HayanbHUKa y4eOHOTO YIpaBIICHUS

N.A. Jlapuoninna

CormnacoBano,
c3195437-a02£-4972-
a7c6-abbeelf21e73

IKCIIEPTHBI:

Crapumii npenonaBatens, kad. PCC

10.B. 3enenernxas

CormacoBaHno,
11099a64-e28d-4307-
a5f6-d9d92630e045

HoteHT, kad. MaTeMaTUKH

T.A. EnprioBa

CormnacoBano,
878bcb22-7d6b-48a8-
8¢c58-9511234cdbea

PA3PABOTAHO:

JoreHT, kad). MaTeMaTUKH

O.1. AzopkuHa

PazpaboTtano,
€98aa342-64ab-4820-
9110-06ede61a45eb
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