MUHUCTEPCTBO OFPABOBAHUSA U HAYKH POCCUMCKOM ®EJIEPAIIMN
DenepajibHOE TOCYIAPCTBEHHOE OKOIKETHOE 00pa30BaTe/ibHOE YUpe:KIeHue BbICIIero 00pa3oBaHus

«TOMCKHI TOCYAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJJUODJIEKTPOHUK»
(TYCYP)

HTYDYP s cnapracima o
“f UNIVERSITY JupexTop nemapramMeHTa o0pa3oBaHUs

JoEyraasT NOANHCAE 3ASKTEOHMDM NDImECk
Ceprugamar; 1obcfala-5tat-4f48-aef0-5584d2fd4E820
Bragesey: Tpoaw MNasen Commosms

LaacTaarenes: ¢ 19,01, 2016 no 15.09.20109

PABOYAS TTPOI'PAMMA JUCHUITJIMHBI
MaremaTrunka

VYpoBeHs 00pa3oBaHus: BbiclIee 00pa3oBaHue - 0aKajgaBpuaT

Hampasnenue noarorosku / cnennainbHOCcTh: 09.03.01 UHdopmaTka M BBIYMCIUTEIbHAS TEXHUKA
Hanpasnennocts (npouins) / ciermanuzanusi: CucTeMbl aBTOMATH3HPOBAHHOTO MPOEKTHPOBAHUS
®dopma 0OyueHus: oUHast

@axynpreT: PBC, ®aKynbTeT BHIYHCINTEIbHBIX CHCTEM

Kadenpa: KCYII, Kadeapa koMnblOTepPHBIX CHCTEM B YIIPABJIEHUH U POEKTHPOBAHUHU

Kypc: 1

Cemectp: 1, 2

VYuebnsiii man Habopa 2017 roga

Pacrnipenenenue pabouero BpeMeHU

Ne Buapl yueOHOM AeSITENBHOCTH 1 cemectp 2 cemectp Bcero Eqnauner
1 Jlexuuu 26 34 60 4acoB
2  IlpakTHueckue 3aHATHS 46 64 110 4acoB
3 | Bcero ayquTOpHBIX 3aHITHIA 72 98 170 4acoB
4 CamocrosiTenbHas paboTa 72 154 226 4acoB
5 Bcero (6e3 sx3ameHa) 144 252 396 4acoB
6 IloaroroBka u cada 3K3aMeHa 0 36 36 4acoB
7 OOmas Tpy10eMKOCTh 144 288 432 4acoB
4.0 8.0 12.0 3.E.

3auer: 1 cemecTp
DK3aMeH: 2 ceMecTp

Tomck 2018

CornacoeaHa Ha noptane Ne 35812



PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
npotokot Ne 303  or« 8 » 6 2018 r
JIMCT COI'NTACOBAHUA

PabGouass mporpamMMa JIUCHUIUIMHBI COCTaBJIIEHA C Y4YeTOM TpeboBaHWil deaeparTbHOro
rOCyIapCTBEHHOrO 00pa3oBareilbHOro cTaHaapra Beiciiero oopazopanus (PI'OC BO) mo HampaBieHUIO
nonrotoBku (crnenuanbHocTH) 09.03.01 MHpOpMaTHKa M BBUMCIUTENBHAS TEXHUKA, YTBEP)KICHHOTO
12.01.2016 roma, paccMoTpeHa ¥ O0JOOpEeHA HA 3acelaHuU Kadenpbl MAaTEMATUKH «  »

20 rona, mpoTokon Ne

PazpaboTumk:
JIOTICHT Kad). MaTeMaTUKH T. A. EnprioBa

3aBeayromuii ooecneunBaronieit kad.
MaTeMaTUKU A. JI. MarasuHHHUKOBa

Pabouyas mporpamma TUCIUTUIMHEI COTacoBaHa ¢ (DaKylIbTeTOM M BBITyCKaroIIeh kadeapoii:

Hexan ®BC JI. A. Koznosa

3aBeqyromInid BEITyCKAOIIEH Kag.

KCVYII 10. A. llypsirun
OKCIIEepTHI:

[Ipodeccop kadeappl MaTeMaTHKH
(MareMaTHKM) A. A. Enbnios

[Ipodeccop kadenps

KOMITBIOTCPHBIX CUCTEM B

yIPaBJICHUH U IPOSKTHPOBAHUHU

(KCVYII) B. M. 3103pK0B

CornacoeaHa Ha noptane Ne 35812 2



1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
N3yueHne OCHOBHBIX MaT€MaTHMYECKUX MOHSATHH, WX B3aUMOCBA3M M Ppa3BUTUSA, a TaKxke
OTBEUAIOMIMX MM METONOB pacuéra, HUCHONb3YeMbIX Ui aHalu3a, MOJICIHUPOBAHUS M PELICHHS
IPUKIAAHBIX 33734 C IPUMEHEHHEM HH(OPMallMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOIMH M C y4eToM
OCHOBHBIX TpeOoBaHUI HH(OPMAITMOHHOH 0€30MacHOCTH.

1.2. 3agaum IMCHUIIITHHBI
— Pa3BuTHE aNTOPUTMHUYECKOTO M JIOTHUECKOTO MBIILICHUS CTYACHTOB.
—  OBnajieHne MeTo/IaM1 UCCIIEOBAHMS M PEIICHUS MaTeMaTHYECKUX 3a/1ad.
— BrpaboTka y CTyA€HTOB yMEHHSI CAaMOCTOSTEIBLHO PACHIMPATh CBOM MaTeMaTHUYCCKUE 3HAHUS
Y TIPOBOJUTH MaTeMaTUYECKUI aHAIM3 IPUKJIAAHBIX 3a71a4.

2. Mecto mucuuniunbl B ctpykrype OIIOIIT

Hucnurmuna «Maremaruka» (b1.6.5) otHOcHTCS K Giioky 1 (6a3oBast 4acTh).

[TocneayromumMu  JUCHUIUIMHAMHU  SBJISIOTCSA:  ABTOMAaTu3alusi  KOHCTPYKTOPCKOTO U
TEXHOJIOTUYECKOTO  MPOEKTUpOoBaHMWs, ba3pl  naHHbIX, be30macHOCTb  KU3HEAEATENBHOCTH,
BreruncnutenbHas maremaruka, ['eomerpuueckoe MmozenupoBaHue, [eoMerpuueckoe MOJEIMPOBAaHUE B
CAIIP, [luckperHas Maremartuka, 3amuTta uHpopmanuu, WuxenepHas rpaduxa, WMudopmaruka,
WNudopmanmonnsie cuctembl 1 CAIIP (I'TIO-4), HckyccTBenHblii nHTEIUIEKT, KommbiorepHas rpaduka,
Maremarnueckasi JIOTMKA U TEOpUsS aIrOpUTMOB, MeHEmKMEHT, MeToabl ONTUMAJbHBIX PEIICHHH,
Mertponorust 1 TEXHU4ECKUE u3mMepeHus, Mexanuka, Moaenan u MEeToAbl aHAJIN3a MPOEKTHBIX PELICHHU,
HoBprle TexHomoruu B mporpammupoBaHuy, OObEKTHO-OPUEHTHUPOBAHHOE MPOTpaMMHUpPOBAHUE,
O0wekTHO-opueHTHpOoBaHHOE npoekTrpoBanue (I'TIO-3), Onepannonnsie cucremsl, Opranm3arus 9BM
u cucteMm, OcHoBbl pazpaboTku CAIIP, OCHOBBI 3J€KTPOTEXHUKU U ANIEKTPOHUKH, [IporpammupoBaHue,
[Iporpammuas wumxkenepuss u  TexHojorus (['TIO-2), Ilpombinuiennas Jsoructuka, Cetu u
TeleKkoMMYyHUKaluu, CTpyKTypel naHHbIX, CxeMoTexHuKa, Teopus BEpOATHOCTEH U MareMaTH4ecKas
CTaTUCTHKA, TeopHss M CHUCTEMBI YIpPABIECHMs, TeopHs CHCTEM M CHCTEMHBIM aHaiu3, TeXHOJIOIMU
coznanus MHtepHer-npuioxkenuid, TexHonorus pa3paboTKU MPOrpaMMHOTIO oOecreueHusl, YIpaBlieHHe
npoekramu (I'TIO-1), ®usuka ans unpopmaruku, OBM u nepudepuiinpie ycTpoiicTBa, DKOHOMHUKA.

3. TpeOoBaHus K pe3yJbTAaTaM OCBOCHHMS IHCIUILIHHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIIETYIOIUX KOMIETEHIUI:

— OK-7 CnnocoOHOCTb K cCaMOOPTaHU3alUUA U CaMOOOPa30BaAHHUIO. ;

— OIIK-5 CnocobHoCTh pemiaTh CTaHIApTHBIE 337a4d MPO(ECCHOHAIBHOM NeATeNbHOCTH Ha
OCHOBe MH(MOpMAIIMOHHOM M OubOIMOrpaguueckold KylmbTypbl C TNPUMEHEHHEM HH(OPMAalMOHHO-
KOMMYHHUKAI[HOHHBIX TEXHOJIOTUH U C YI€TOM OCHOBHBIX TpeOOBaHMI NH(POPMAIIMOHHOM 0€30I1aCHOCTH.;

B pe3ynbrare nzyueHus TUCHMITIIMHBI O0yUYarOIIUNACS TOJIKEH:

— 3HATb OCHOBHBIE TOHATHS U METOAbl JMHEWHOM anreOppl U aHATUTHUYECKOM IeoMEeTpHH,
¢ GepeHIaTbHOT0 U WHTErpajibHOrO MCUMCICHHH, MuddepeHInanbHbIX U Pa3HOCTHBIX YpaBHEHM,
UCTOJB3YIOIIUXCS MTPU U3YYEHUH CHIEIHATbHBIX TUCIMIUIMH U IPU PELICHUH NPo(ecCHOHAIBHBIX 3a/1a4 C
MPUMEHEHUEM HH(POPMAIIMIOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH M CIOCOOCTBYIOLIUX JalIbHEHIIEMY
camM000pa30BaHMIO B MPOPECCHOHAIBHOM JeSITeTbHOCTH.

—  yMeThb NPUMEHSATh MaTeMaTHUYE€CKHE METOMAbl U BBIYUCIUTENbHbBIE aITOPUTMBI MPU PELIEHUN
npodeccruoHanbHBIX 3a7jad Ha OCHOBE MH(OPMAIMOHHOM W OmOMuorpaguueckoil KyabTypbl C y4eTOM
MH(POPMALIMOHHOM 0€30MacHOCTH U MOJIb30BaThCs MaTEeMaTHUECKON JTUTEPaTypol MpH caMOOpTraHU3aIuH
1 caMo00pazoBaHUM B MPO(HECCHOHATBHON e TETHHOCTH.

—  BJaJeTh METOaMHU aHAJIN3a U AITOPUTMU3ALMHA MAaTEMaTUYECKUX 3aad, UCIIOIb3yEMBIX IPU
pemieHMM  MpO(GECCHOHAIBHBIX  337ad C TMPUMEHEHHEM  HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHM M C y4eTOM OCHOBHBIX TpeOOBaHMI MH(POPMALMOHHOW 0€30MacHOCTH U HEOOXOIMMBIX B
JanpHEeHIeM Mpu caMooOpa3oBaHuU B MPO(HECCHOHATBHOM NesITeTbHOCTH.

4. O0beM TMCHUILIMHBI U BUAbI Y4eOHO# padoThl
OO0mas TpyIOeMKOCTh TUCIUIUIMHBI cocTaBiseT 12.0 3a4eTHBIX EOUHHIBI U TPEICTaBJICHA B
Tabmuue 4.1.
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Tabnumna 4.1 — TpynoeMKOCTh TUCITUTUTAHBI

Bunbl yueOHOM neaTenbHOCTH Bcero yacos Cemectpsl
1 cemectp 2 ceMecTp
AynutopHbIe 3aHATHUS (BCETO) 170 72 98
Jlexumn 60 26 34
[IpakTuueckue 3aHATHS 110 46 64
CamocrosiTenbHast paboTa (Bcero) 226 72 154
[TonroroBka K KOHTPOJBHBIM paboTam 18 10 8
BrinonHeHne TOManTHUX 3aqaHui 52 16 36
Brinonnenue WHAMBHUYATbHBIX 3aaHUH 14 6 8
[IpopaboTka JIEKITMOHHOTO MaTepHaa 62 18 44
CamocrosiTenbHOE U3yuYeHne TeM (BOIIPOCOB) 32 10 22
TEOPETUYECKOI YacTH Kypca
[ToaroroBka K MPaKTUYECKUM 3aHSATHUSM, 48 12 36
ceMuHapam
Bcero (6e3 3x3amenHa) 396 144 252
TToxroroBka u cmada dK3aMeHa 36 0 36
OO61mas TpyaI0eMKOCTb, U 432 144 288
3aueTHbie EanHuIn: 12.0 4.0 8.0
5. Conepxanue Iy CUMILIMHBI
5.1. Pa3neJibl AMCHUIIMHBI U BUABI 3aHATHI
Paznenbl qMCHUIUIMHBI U BUBI 3aHATUN TTPUBEACHBI B Ta0uIe S.1.
Tabnura 5.1 — Pa3gensl fUCHUILUINHBI U BUALI 3aHATHI
= = =% =
> = g 2¢ 5 2
s s s S 20
Hazpanus pa3aenoB IUCHUTUTHHBI & ) - o O S5
= 5 = 5 0 ==
o, < Qo M o =
= 5 88 gE
1 cemectp
1 KoMmmiekcHbIe Ynca U AEWCTBUS HaQ HUMU. 1 1 6 8 OK-7, OIIK-5
Muorounensl. Kopau MHOTOUNIEHA.
2 DneMeHTHI JIMHEHHOH! anreOphl. 15 13 34  OK-7, OIIK-5
3 DnemMeHTHl TEOPUU KPUBBIX U 4 10 17 OK-7, OIIK-5
ITOBEPXHOCTEH.
4 DneMeHTHI TEOPUH MHOXKECTB. DJIEMEHTHI 4 7 12 23 OK-7, OIIK-5
TEOPHUU TPEIEIIOB.
5 TuddepeHnnansHoe HCUUCICHUE U er0 6 9 15 30 OK-7, OIIK-5
MIPHUIIOKEHHUS.
6 UnTerpanpHOE HcuuciaeHue GyHKITUN 6 10 16 32 OK-7, OIIK-5
CKaJISIPHOTO apryMeHTa.
Hroro 3a cemectp 26 46 72 144
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2 cemecTp
7 UnTerpanbHOe UCUUCICHUE QYHKIUI 3) 10 26 41 OK-7, OIIK-5
BEKTOPHOTO apTyMEHTA.
8 MuddepeHnnanbHbie ypaBHEHUS. 8 18 30 56 OK-7, OIIK-5
9 DnemMeHTH TeopHuH PYHKIIUI KOMITJIEKCHOTO 5 8 26 39 OK-7, OIIK-5
HEPEMEHHOTO.
10 DneMeHTHI TeOpUHU PSIIOB. DIEMEHTHI 8 18 34 60  OK-7, OIIK-5
TEOPHH BBIUETOB.
11 Psip1, uaTErpan u npeoOpa3oBaHue 8 10 38 56  OK-7, OIIK-5
®ypbe. OnepalioOHHOE UCUUCIICHUE.
Hroro 3a cemectp 34 64 154 252
Htoro 60 110 226 396

5.2. Conep:xkanue pa3aesioB JUCHUNIMHBI (110 JEeKIUAM)
Copeprkanue pa3zesioB JUCHUILINH (TI0 JIEKIHMIM) MPUBEICHO B Tadmuie 5.2.
Tabnuua 5.2 — CopeprkaHue pa3aenoB TUCHUILUIMH (TIO JEKIUSIM)

3 3 g
8 = g
g > 5
HaszBanus pasnenos Coneprkanue pa3esioB JUCHUTIIUHBI (10 JICKIUSM ) 5" S5
° : <
S S =
Y o 2
~ S
1 cemecTp
1 KommnekcHbie ynicna 1 [ToHSATHE KOMIUIEKCHOTO YHCIIAa ¥ €T0 U300pakeHne Ha 1 OK-7,
JNEUCTBUS HaJ HUMMU. MI0CKOCTH. Paznuunbie (hOpMBI 3aITUCH KOMIUIEKCHBIX OIIK-5
Muorounensl. Kopan yucen. Onepanuu HaJl KOMIZIEKCHBIMU YUCIIAMH.
MHOTOYJICHA. OcHoBHast TeopeMa anredpsl. Teopema be3y.
PaznosxeHne MHOrowieHa Ha MHOKHTEIH.
Hroro 1
2 DeMeHTHI JNHEHHON [TonsiTue uncnoBoi Marpuilbl. CrielianibHbIE BUJIbI 6 OK-7,
anreopsl. Marpull. [[eficTBrs Hal MaTpULIAMU U UX CBOMCTBA. OIIK-5

ITepecranoBku. [lonsTHE ONpenenuTeNs Nopsaka n.
CgoiicTBa omnpeaenureneii. MuHop u anreOpandeckoe
JIOTIOJIHEHUE. Brluncienne onpenenuTenei.
OO6parnas maTpuia. Perenre MaTpu4HbIX
ypaBHeHul. JIuHelHbIe pocTpancTBa. JInnelHas
3aBHCHMOCTb U HE3aBUCUMOCTh CHCTEM BEKTOPOB.
basuc, koopanHaThl, pa3MEPHOCTb JIUHENHBIX
npoctpaHcTB. [lognpocTpancTBa TMHEHHOTO
npocrpaHcTBa. [lepeceuenne noanpocTpaHcCTs,
npsiMasi cyMMma nojnpoctpancTB. JIuneitHas o6onouka
CHCTEMBI BeKTOpOB. M30Mophu3M TMHEHHBIX
npoctpancTB. Panr marpuisl. Teopema o 6a3ucHoM
MUHOpE U €€ CIEeICTBUA. MeTpuueckue u
HOPMHUPOBaHHBIE TpocTpa”cTBa. [IpocTpancTsa co
CKaJISIPHBIM MPOU3BEACHUEM (YHUTAPHBIE),
rUiIb0EepTOBBI pocTpaHcTBa. OCHOBHBIE 3a/1a4U
TEOPUM CUCTEM JINHEUHBIX YpaBHEHUN. Pa3nuunbie
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(GhOpMBI 3aITUCH CUCTEMBI JIMHEHHBIX YPaBHEHHI
(monHasi, BekTopHasi, MarpuuHasi). Kinaccudpukarms
cucrem. Teopema Kponekepa - Kanennu. Pemenne
OTIpeJIeIEHHBIX CUCTEM. MaTpUYHBIH cr10co0
pelIeHUs] CUCTEM JIMHEMHBIX YpaBHeHU. MeTon
Kpamepa, meron I'aycca. MccnenoBanue u penieHue
IIPOU3BOJIBHBIX CUCTEM JINHEUHBIX YPABHEHUM.
Pemenue onnoponHbix cucreM. Teopema o
HaJOKeHUU pemeHnil. CTpyKTypbl 00IIEro peieHus
OJHOPOJHBIX Y HEOJHOPOAHBIX cUCTeM. DYHKIINH,
otoOpakeHus. JIMHEHHBIN orepaTop M ero MaTpulia.
OO0uacTb 3HAUCHUN U paHT JTUHEHHOTO oreparopa.
JlelicTBUs HaJ JIMHEHHBIMU OIlepaTOpaMH.
WuBapuanTaeie noanpoctpancTBa. CoOOCTBEHHBIE
YKClia ¥ COOCTBEHHbIE BEKTOPBI TMHEHHOTO
oneparopa. JInHeliHbIe, OMIIMHEHHBIC U KB IPATUIHBIC

(b opMBI.
Hroro

3 DieMeHTHI TeOpuHn

KPHUBBIX U IIOBEPXHOCTEN.

OcHoBHBIE 337]a41 AHATUTUYECKON T€OMETPHH.
[ToHATHS ypaBHEHUI KPUBOW U ITIOBEPXHOCTH.
JlexaproBa cucreMa KoopauHar. KpusonuHeiiHble
CUCTEMbI KOOpAUHAT (NOJIspHAs, HWINHIpUYECKas U
cdepuyeckast). Kpupble 1 IOBEpXHOCTH BTOPOTO
HopsI/IKa.

Hroro

OK-7,
OIIK-5

4 DyeMeHThl TEOpUU
MHOKECTB. DJIEMEHTBI
TEOPUU IPEEIIOB.

MHoxecTBa 1 oniepaluy HaJl HUMH. BeliecTBeHHbIe
yucia v ux cBorcta. CHUCTEMBI OKPECTHOCTEH.
OpHOCTOpOHHME OKpPECTHOCTH B R.
[TocnenosarenbHOCTh U ee npenen. [Ipenen pyHkuuu.
Teopems! o npenenax. HeonpeneneHHbie BEIpaKEHUS.
HenpepsiBHocTh dynkiun. Kinaccugukanus Touex
paspbIBa JeMCTBUTENbHO3HAYHOM (DYHKIIMK OJHOTO
JIEMCTBUTEIILHOTO aprymenTa. llepBsiii 1 BTopoi
3aMevareabHbIe IPEJEIIbl U UX CIEACTBHSL.

Hroro

OK-7,
OIIK-5

5 Muddepenunansuoe
MCUYHCIICHUE U €TO
PUIIOKEHUS.

Huddepenunpyemoie otoopakenus. CTpoeHue
IIPOU3BOIHOM Marpuibl. Hekotopsie cBoicTBa
npou3BoAHbIX. Tabnuua npon3BoaHbIX. [Ipon3BoaHas
CIIOKHOM 1 oOpaTHOU ¢yHKkmil. [IponsBogHas
(byHKIUI, 3aJaHHBIX TapaMEeTPUUYECKU U HESBHO.
['eomeTpuyeckuii © MEXaHUYECKUI CMBICIT
npou3BoAHOM. [Ipon3BoaHAs O HANPABICHUIO.
[TpownzBonnbie BeICIHX MOPsiAKOB. uddepennman
¢bynkun. MHBapuaHTHOCTH (YOPMBI IEPBOTO
nuddepennuana. OCHOBHBIE TEOPEMBI

T epeHIIMaTbHOr0 HCUUCTCHUS (YHKIIUU OTHON
nepeMeHHOM. JlocTaTouHbIe yCIOBHS

T epeHIMPYEMOCTH PYHKIIMH OJHONW M MHOTHX
nepemeHHbIX. [{uddepeHnnanbl BRICIIUX TOPSIKOB.
PackpseiTue Heonpenenennocreit. Teopema Jlonurans.
MonoToHHBIe QYHKIIHH. DKCTPEMYMBI. YCIOBHBIC
AKCTpEMYMBI. [106ambHBIE SKCTPEMYMBI.

6

OK-7,
OIIK-5
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Haxoxnenne HanOOJIBIINX U HAUMEHBIINX 3HAYEHUH.
IlocranoBKHY 3a7a4 IMHEHHOTO, HEIUHEHHOTO,
KBaJpaTUYHOT0, BBIITYKJIOTO TPOTPaMMHUPOBAHUMN.

Hroro

6 NnTerpansHoe
ucuucieHne QyHKIuun
CKaJISIPHOTO apryMeHTa.

Hroro 3a cemecTp

OnpeneneHHblid HHTErPall U €ro CBOMCTRA.
Brruucnenue onpenenenHoro unrerpana. Uurerpain
Kak (pyHkius BepxHero npezaena. opmyna HeroToHa
- Jleitbnuna. IlepBooOpa3nas. HeonpeneneHHbIi
uHTerpai. OcHOBHBIE cBoMcTBa. Tabmuira
MHTErpaJioB. 3aMeHa MEPEMEHHBIX B HEOPEICICHHOM
U OIpeeNIEHHOM MHTErpajiax, MOJIBEACHHE MOl 3HAK
muddepeHnrana, THTErPUPOBAHHUE TIO YACTSIM.
HuTerpupoBanue palioHaIbHbIX (QYHKIIHM.
HecobctBennble nuterpansl 1-ro poaa (Ha
HEOrpaHUYEHHOM IpoMexyTKe). HecoOcTBeHHBIE
MHTETpasbl 2-To poja (0T HEOrPaHUYEHHBIX
¢byHkumii). BeisicHeHHe cX0qUMOCTH HeCOOCTBEHHBIX
WHTETPAJIOB UCXOIs U3 orpezesieHus. TeopeMbl
CpPaBHEHHS.

Hroro

6

26

OK-7,
OIIK-5

7 nTerpanpHOE
ucuucienre QyHKuun
BEKTOPHOT'O apryMEHTA.

8 MuddepenunanbHbie
yYpaBHEHHS.

2 cemecTp

Kparnble unTerpassl, NOBTOPHbIE HHTEIPAJIbL,
BBIUMCJICHUE KPAaTHBIX MHTErPajIOB CBEJCHUEM K
MOBTOPHBIM (Teopema DydouHM). 3aMeHa mepeMeHHbIX
B KpaTHbIX HHTerpanax. KpuBoiarHEHHbIE CUCTEMBI
koopauHar. [lonsipHasi, cepuueckas u
LWIMHIPUYECKHE CUCTEMBI KOOPIMHAT.
KoopnuHaTtHble IMHUY ¥ TOBEPXHOCTH. 3alKCh
YPaBHEHHUI KPUBBIX U MIOBEPXHOCTEN B pa3IMYHbIX
KPUBOJIMHENHBIX KOOpAUHaTax. KpuBoIMHENHbIE U
IIOBEPXHOCTHBIE HHTErpaibl 1-ro u 2-ro pona.
OJeMEHTHI TEOPUHU TOJIS.

Hroro

[HonsTne nuddepennuansuoro ypapBuenus. YactHoe,
obmiee, ocoboe penieHus JuQPepeHInaIbLHOro
yYpaBHEHHs. 3a/1a4a O BbIAECIEHUN KOHKPETHOTO
pemieHus AudepeHnrnaIbHOro ypaBHeHH (3a1a4a
Ko, MHOTOTOUEUHBIE U KpaeBbIE 3a1a4H).
KoppekTHO 1 HEKOPPEKTHO MOCTaBICHHBIE 334a9H O
BBIJIEJIEHNM KOHKPETHOT'O penieHus. Teopema
CYLIECTBOBAHMS U €JMHCTBEHHOCTH. YPaBHEHUS C
pa3aensoIuMucs nepeMeHHbIMA. OJHOPOAHbIE
ypaBHeHUs. JIMHEHbIE ypaBHEHNUs, YpaBHEHUS
Bepuynnu, ypaBHeHuUs B MOJIHBIX U depeHnanax.
VYpaBHeHus n-ro nopsaka. Kitaccsl ypaBHeHUH,
JIOITYCKAIOUIUX MMOHMKEHUE nopsiaka. JInneinsie
ypaBHEHUS N-TO nopsiaka. JIMHeHbIi
nuddepeHManbHbIN oneparop. basuc B
npocTpaHcTBe penieHnid. CTpykTypa o0miero
peuieHus. Meron Bapuanuy Nponu3BOIbHOU

OK-7,
OIIK-5

OK-7,
OIIK-5
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MIOCTOSIHHOW. YpaBHEHHUS C TOCTOSHHBIMU

ko3¢ pumrentamu. Cucremsl 1uphepeHnaTbHBIX
ypaBHeHUH. [lepexos oT ypaBHEHHS N-TO MOPsAKA K
CUCTEME N YpaBHEHUI 1epBoro nopsaka. Cuctemsl
TUHEHHBIX TuddepeHIanbHbIX YpaBHEHUH.

Hroro
9 DneMeHTbl TeOpuHn [TonsiTne GyHKIIMHM KOMIUIEKCHOTO IMTEPEMEHHOTO. 5 OK-7,
¢dynkiuii komriekcuoro  I[Ipenen, HenpepbIBHOCTD, MU HEpEeHITUPYEMOCTh OIIK-5
MEPEMEHHOTO. (GYHKIMH KOMILIEKCHOTO IEPEMEHHOTO. YCIIOBUS

muddepennupyemocti. [eomerpruueckuii CMBICI
MIPOU3BOIHON. AHATUTHYECCKUE (DYHKIIUH.

Hroro
10 DnemeHTHI TEOPUU Yucnossle psabl ¢ KOMIUIEKCHBIMU YICHAMMU. 8 OK-7,
psAA0OB. DneMeHThl Teopun  CXOIMMOCTh U cyMMa psiia. AGCOIOTHAS U YCIIOBHAs OIIK-5
BBIYETOB. cxoauMocTh. HeoOXoqumbIi Ipr3HAK CXOAMMOCTH.

CaoiicTBa a0COIOTHO CXOIAILIUXCS PSIIOB.
Jlocrarounble mpu3HAKK aOCOTIOTHON CXOMMMOCTH
YUCIJIOBBIX PsAI0B. 3HAKOIIEPEMEHHBIE U
3HAKOYEPEIYIOLIUECS YUCIOBBIE PABI C
BEIIIECTBCHHBIMU WieHaMu. Teopema JleliOHuma o
CXOIMMOCTH 3HaKodepenyroumxcesa psaaos. [lonsarue
byHkuroHanpHOrO psina. O61acTb CXOMUMOCTH
(GyHKLIMOHANBHBIX psAA0B. PaBHOMEpHas U
paBHOMEpHAasi BHYTPH 0OJIACTH CXOIAUMOCTH
¢yHkuMoHaNbHBIX psAaoB. [Ipusnak Beliepmirpacca.
CBolicTBa paBHOMEPHO U PaBHOMEPHO BHYTpHU
o0acTu cXoaAMXCsl PYHKIMOHAIBHBIX PSI/IOB.
Crenennsle psjsl. Teopema Abens. Pan Teiinopa.
EnuHcTBEeHHOCTH pa3noxeHus B psaa Teinopa.
[IpencraBnenue aneMeHTapHbBIX QYHKIUI psaoM
Teinopa. Paner Jlopana. ETMHCTBEHHOCTH
paznoxenus B psf Jlopana. [Torstre 0co0oit TOUKH.
Krnaccudukanus n301upoBaHHbIX 0COOBIX TOYEK.
Brruersl. OcHOBHas TeopeMa O BbIYETAX.

Hroro
11 Psanel, uaTerpan u OpToroHajibHbI€ CUCTEMBI B THIHOEPTOBBIX 8 OK-7,
npeobpazoBanue Oypbe. mnpoctpancTBax U psiabl Pypbe o HUM. Psabr Oypobe OIIK-5
OnepannoHHoe 110 OPTOTOHAJILHBIM cucTeMaM QyHKiuil B L2[a,b].
VCUHCIICHHE. Jloctarounble ycaoBHs pa3aokKUMOCTH QyHKIUHN B

psan @ypoe. Kommnekcuas ¢popma psina Oypee.
AMITTUTYIHBINA, YaCTOTHBIN U (Da30BbIN CIIEKTPHI.
Psanp1 @ypee 11 YETHBIX M HEUETHBIX (DYHKIIUH.
CxomumocTts psaoB @ypbe 0 HOpME MPOCTPAHCTB
Cl[a,b], L2[a,b] (paBHOMEpHas U
cpenHekBagpaTtuiHas). [loroueunas cxoguMoCTb.
WuTerpupyemocts 1 1udepeHIMpyeMOoCTh psI0B
®dypre. [IpeobdpazoBanue Oypoe. UnTerpan Oypoe.
Oneparop Jlamiaca. OpuruHan u n300paxeHue.
TeopeMsl 3ana3abIBaHus, CMEILEHUS,
nudQepeHIIMPOBaHUS OPUTHHATIA U U300paKeHUS,
MHTETPUPOBAHMSI OPUTHHAIA U U300paXKEeHUs.
[IpuioxkeHus oneparoOHHOTO UCYUCIEHUS.
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Hroro 8

Hroro 3a cemectp 34
Htoro 60

5.3. Pa3nesbl AMCHMILIMHBI M MEKIMCHMILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMH (TPeAbL Ty IINMHU)
U obecneynBaeMbIMU (MOCAEAYIONIUMHU) JUCHUIIIMHAMUA
Paznenbl qUCIUTIIIMHBI M MEKIUCITUTIIMHAPHBIC CBS3H C O0ECICYMBAIOMIMMHU (TIPEABIAYIIMMH) U
obecrnieunBaeMbIMHE (TTOCIICAYIOMIMMHI ) TUCIUTUTMHAMY TTPEICTABICHBI B Tabmumie 5.3.
Tabnuna 5.3 — Pazgenbl AUCIUTUIMHBI 1 MEKIUCITUTIIMHAPHBIC CBSI3U

Ne paznenoB JaHHOM AUCHHUIUIMHBL, 7151 KOTOPBIX HEOOXOIUMO H3yYeHHE
Haumenosanue 00eCTIeYNBAIONINX U 00€CIICUNBAEMBIX JUCIIUTUIHH
TUCIUILTUH
1 2 3 4 5 6 7 8 9 10 11
[locnenyromuye AUCUUILTUHBI
1 ABToMarusarus
KOHCTPYKTOPCKOTO U + + + + + + + +
TEXHOJIOTUYECKOTO
POEKTUPOBAHUS
2 ba3bl qaHHbBIX + + + +
3 be3zonacHoCTh + +
KU3HEICSTEIIbHOCTU
4 BeruucnurenabHas + + + + + + + +
MaTeMaTHhKa
I'eoMeTpuyeck
5 T'eomeTrpuueckoe + + + +
MOJIETTUPOBAHUNE
6 I'eomeTpuueckoe + + + + + +
monenupoBanue B CAITP
7 JuckpeTrHas +
MaTeMaTHhKa
8 3ammTa nHbOpMALTUH + + + + +
9 NUnxenepHas rpaduka +
10 Mudopmaruka + + + +
11 UudopmarimoHHble
cuctemsl u CAIIP (I'TIO- + + + + + + +
4)
12 ckyccTBEHHBIH + + + + + +
WHTEJUICKT
13 KomnbrorepHas
3 Komnbrotep + + + +
rpaduxa
14 Maremarnueckast
JIOTHKA U TEOPHS +
aJTOPUTMOB
15 MeHeKMEHT + + + + + +
16 Metoasl
6 Meton . + + + + + + +
ONTUMAJIbHBIX PEUICHUM
17 Metponorus u + + + + +
TEXHUYECKUE U3MEPEHUS
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18 Mexaunka

19 Mopenu 1 MeTOIBI
aHaJM3a MPOEKTHBIX
peLeHui

20 HoBrle TEXHOJIOTUH B
porpaMMHUPOBAHUHU

21 OOBEKTHO-
OpPUEHTUPOBAHHOE
pOrpaMMHUPOBaHUE

22 OOBEKTHO-
OPHUEHTUPOBAHHOE
npoekrupoBanue (I'TIO-3)

23 OnepaluoOHHbIE
CUCTEMEI

24 Opranuzanust OBM u
CHUCTEM

25 OcHOBBI pa3pabOTKH
CAIIP

26 OCHOBEI
AJIIEKTPOTEXHUKHU U
AIIEKTPOHHUKHU

27 IlporpamMmmupoBaHue

28 IlporpammHas
WH)XEHEPHS U TEXHOJIOTHS
(TTIO-2)

29 [IpompltiuieHHAS
JIOTUCTHKA

30 Cetu n
TEJICKOMMYHUKAITIHT

31 CrpyKTyphl JaHHBIX
32 CxeMOTeXHHUKa

33 Teopus BeposATHOCTEN
U MaTeMaTuyeckas
CTaTUCTUKA

34 Teopust U CUCTEMBI
YIPABICHUS

35 Teopus cucteM u
CHUCTEMHBINA aHaIN3

36 TexHOJIOTHUH CO3IaHUS
HHTepHeT-IpUIIoKEeHUI

37 TexHomorus
pa3paboTku
IPOrPaMMHOTO
obecrieueHuUs

38 Ympasnenue
npoektamu (I'TIO-1)
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39 ®usuka s + + + + + + +
nH(popMaTuKu

40 OBM u

nepupepuiiHbIe + + + +

yCTpOMCTBa

41 DKOHOMHMKA + + + + + + +

5.4. CooTrBeTcTBHE KOMIIETEHIIU, GOPMUPYEMBIX NPH U3yYeHUH TUCHHUILUIMHBI, U BUA0OB 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPH H3YyYECHUH AUCLUMIUIMHBI, U BHJIOB 3aHITHN
MpeICTaBICHO B Tabmwmie 5.4.
Tabnmuna 5.4 — CooTBETCTBHE KOMIETEHIMH, (HOPMHUPYEMBIX MPU HM3YyYEHUU IUCIUIUIMHBI, U BHJIOB

3aHATHI
Bunsl 3ansTHII

=

z =

= S E @DopMbl KOHTPOJIS

© > ) o

S = = z

& ) S

OK-7 + + + Kontpomnsnas padorta, Jlomaminee
3aganue, OT4er no
WH/IMBUyaJIbHOMY 3aJIaHUIO,
Ox3ameH, Koncnekr
camonoaroroBku, Onpoc Ha
3aHATUSX, 3aueT, Tect
OIIK-5 + + + Kontponpnas paborta, Jlomaminee
3aganue, OT4er 1o
VH/IMBUTyaJIbHOMY 3aJIaHUIO,
Ok3ameH, Koncnekr
camonoaroroBku, Onpoc Ha
3aHATHSX, 3aueT, Tect
6. UHTepaKkTHBHBIE MeTO/IbI U (POPMBI OPraHU3AL UM 00yYeHUs
He npenycmorpeno PYIIL.
7. JIaGopaTtopHbIe padoThI
He mpenycmorpeno PVYIL

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDbI)
HanmMeHnoBaHMe nMpakTHUECKUX 3aHATHN (CEMUHAPOB) MpUBEICHO B Tadnuie 8.1.
Tabnuna 8.1 — HaumeHoBaHME PAKTUYECKUX 3aHATHI (CEMHUHAPOB)

Hazpanus pasaciioB HanmenoBanue IMPAKTHUYCCKUX 3aHATHH (CCMI/IHapOB)

TpyoeMKoCTb,
q
dopmupyembie
KOMIIETEHIIUHU

1 cemectp

1 Kommnekcuble unucia i KOMILIEKCHBIE YHCiIa U AEUCTBUA Hag HUMU. 1 OK-7,
NEUCTBUS HaJ HUMMU.
Muorounensl. Kopun

Hroro
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MHOI'O4JICHA.

2 DieMeHThI JTNHEHHON
anreopsol.

3 DnemMeHTHl TEOpUH

4 DneMeHThl TEOpUHu
MHO€ECTB. DJIEMEHTHI
TEOPUU TIPEIEIIOB.

5 Muddepennmanpaoe
WCUHCIICHHE U €TO
IMPUITTOKCHUA.

JlelicTBus HaJ MaTpULlaMU.

Brruncnenue onpenenuresnnei.

OOparnas marpuna. Perienre MaTpu4HbIX YpaBHEHUM

JInnelinble npocTpancTBa. PaHr marpuusbl.

[Tepexon ot onHOTrO 6a3uca K APyromy.

Anredpa reoMeTpUYECKUX BEKTOPOB

Perienne onpenenéHHbIX CUCTEM JIMHEHHBIX
ypaBHEHU I

RPN RN RN

Pemenue HeonpeeaEHHBIX CUCTEM JTMHEHHBIX
ypaBHEHUI

Jluneiinble oneparopbl. COOCTBEHHBIE YUCIIA U
coOcTBeHHbIE BeKTOpa. KBagparnynsie Gopmbl.

Kontposnbhas padora.

Hroro

[Ipssimas nuHuA Ha MIIOCKOCTH. [1I10CKOCTB.

KPUBBIX H HOBCpXHOCTCﬁ.

[Ipsimast B mpoCTpaHCTBE

OxpyxHocTtb. Dmurnc. 'unep6ona. [Tapabouna.
[ToBepxHoctu Broporo nopsiaka. Coepa. Lunuaapsl.
Konycel. [ToBepxHOCTH BpallieHUs.

KontponpsHas pabora

Hroro

[Ipenen pynkumu. YncinoBbie 1 BEKTOPHbBIE
MOCJIEe10BaTENbHOCTH.

ITepBriil 3amMeuarenbHblid peaen. Bropoit
3ameuarenbHbli npeaen. CieacTBus BTOPOro
3aMeyareabHOro mpesena

HenpepbisHocTh QyHkun. Knaccudukarus
Pa3pbIBOB (QyHKIUH.

CpaBHeHUe 0€CKOHEUHO MaJIbIX U OECKOHEYHO
00bIINX QYHKIUH.

KontponrHas pabora.

Hroro
Texnuka nuddepennpoBaus GyHKIUNA CKaISIPHOTO
apryMeHTa

[Tpon3BoAHbBIE BBICIINX MOPSAIKOB PYHKINN
cKayiipHOro aprymenTta. Jluddepenunpopanue
(GYHKIMI MHOTUX apryMEHTOB.

[Ipou3BoaHbIE MapaMeTPUUECKU 3aAaHHBIX (QYHKIIHH.
HuddepenunpoBanne GyHKINI, 3a1aHHBIX HESBHO.

Huddepennmann.

IIpaBuio Jlonurans.

ODKCTPEMYMBI.

OK-7,
OIIK-5

OK-7,
OIIK-5

OK-7,
OIIK-5

OK-7,
OIIK-5
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KonTponsHas pabdora.

HUroro 9
6 UnTterpanpHOE [TonBenenue mox 3Hak quddepennnana. [pocreitmme 2 OK-7,
ucuucieHne QyHKIuun IpeoOpa3oBaHusl NOABIHTETPAIBHOTO BBIPAXKEHUS. OIIK-5
CKaIAPHOTO APryMCHTA.  plyrerpupoBaHHe IO YACTSM. 1
WHTerpupoBaHe paluoHAIbHBIX IpOoOeH. 1
HHuTterpupoBanue NpocTeHInX UpPaluOHAIBHOCTEH. 1
WHTerpupoBaHue BEIpaXXEHUH, CoaepIKaInx
TPUTOHOMETpUYECKHE (DYHKIIUH.
Beruucnenue onpeneneHHoro HHTerpana. 1
HecobOcTBeHHbIE HHTETPaIbl IEPBOTO POJA. 1
HecoGcTBeHHbIE HHTErpaibl BTOPOTO PoJa. 1
KontposnbHhas padora. 2
HUroro 10
Hroro 3a cemecTp 46
2 cemectp
7 UnTerpanbHoe Brrunciienue ABONHBIX MHTErPaIoB 2 OK-7,
HCTHCICHRE PYHKIHi Brluncnenue TpONHBIX HHTETPAJIOB. 2 OILIK-5
BEKTOPHOI'O apryMeHTa.
3aMeHa IEPEMEHHBIX B KPaTHbIX MHTErpajax. 2
KpuBonuHeiiHble MHTErpalibl HEPBOro poza. 2
KpuBonuHeliHbIE MHTETPaAIbl BTOPOTO POJA.
KonTponbHas paboTa. 2
Hroro 10
8 Iuddepenumanbuple  YpaBHEHHs € pa3JesOUIMMUACA IEPEMEHHBIMU 2 OK-7,
YpaBHCHHUL. OnHOpOIHBIE YPABHEHUS OIIK-5
JInHeliHbIE YpaBHEHHSI IEPBOTO MOPSAKA. YPaBHEHUS 2
beprynin
VYpaBHeHMs B MONHBIX TuddepeHnnanax 1
VYpaBHEHMS, JOMYCKAOLIUE IOHUKEHHUE MTOPSAIKA. 2
JIuHeliHbIe ypaBHEHHUS C IOCTOSTHHBIMHU 1
K03 dUIIEeHTaMH
MeToa Bapuaiy npou3BOJIbHBIX MOCTOSHHBIX 2
pelIeHNUs TMHEWHBIX HEOOHOPOAHBIX YPaBHEHUN
YpaBHEHHUs C MPaBOM YacCThIO CIIEHHAIBHOTO BUIA
CucTembl TMHEHHBIX YPAaBHEHUM. 3
KontponbHas paboTa.
Htoro 18
9 DnemeHTHI TEOPUU Hekoropbie MHO)KECTBAa HAa KOMIUIEKCHOH INIOCKOCTH 2 OK-7,
(yHKIHH KOMILTEKCHOTO Orobpaxenus. O06pa3sl U MPOOOPa3bI JIMHUM 2 OITIK-5

MEPEMCHHOTO.

Tonomopdusble (ananuTHyeckue) GyHKIUU
KOMITJIEKCHOTO TTIEPEMEHHOT0, TEOMETPHUUECKUH CMBICIT
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MPOU3BOJIHOM

KontponbHas paboTa. 2

Htoro 8
10 DnemeHTHI TEOPUU Hucnossle psaabl 4 OK-7,
PAIOB. DIIEMEHTHI TEOPUU DYHKIHOHATBHBIE PSIbL 1 OIIK-5
BBIYCTOB.

CreneHHbIC PSIBI 1

Psaner Teitnopa u Jlopana 4

Hynu ananutudeckux ¢pyHkuuid. OcoOble TOUKH 2

Brraetsr 2

Brruncnenre HHTErpagoB ¢ MOMOIIbIO BHIYETOB 2

KonTponsHas pabdora. 2

Hroro 18
11 Psiap1, mHTETpAI U Psaner @ypse 2 OK-7,
glij ee(;ziﬁgﬁilgge Pypee. [Tpeobpazosanue @ypobe, narerpai Oypoe, CHHYC U 2 OILIK-5
S — KocuHYC npeobpazoBanus Dypbe

[Ipeo6paszosanue Jlamnnaca 6

Htoro 10
Hroro 3a cemecTp 64
Hroro 110

9. CamocrosiTesibHasA padoTa
Bunbr camoctosTensHo# paboThl, TPYAIOEMKOCTh U (hOpMUpPYEMbIE KOMIIETCHIIUN MPEACTABIEHBI B
tabmuie 9.1.
Tabmuua 9.1 — Bunbsl caMocTosTenbHON PabOTHI, TPYIOEMKOCTh U (hOpMUPYEMbIE KOMIIETSHIIHH

3 2 E
2 = =
. 2 o Iz
Bunnl camocrositensHOU S . E o)
HazBanus pa3nenos S S5 @DopMbI KOHTPOJIS
paboTbI o S E
X s =
Y Q2
~ S
1 cemectp
1 Kommekcuble yncna v | [loaroroska k 2 OK-7, Jlomammaee 3aganue, 3ader,
IENCTBHUA HaJ HUMH. MPAKTHYECKUM 3aHATHIM, OIIK-5 Ompoc Ha 3aHATUAX, TecT
MHuorouniensl. Kopau ceMHHapam
MHOTOHICHA. [IpopaboTka TeKIHMOHHOTO 2
Marepuana
BrinonHeHne 1oMamHux 2
3aJaHui
Hroro
2 DneMeHThI TUHEHHON ITogroroBka k 2 OK-7, JloMmamaee 3agadue, 3a4erT,
anreopsol. MPAKTUYECKUM 3aHATHSIM, OIIK-5 Koncnekr
CceMHUHapam CaMOTIO/ITOTOBKH,
CamocTosiTepHOe 2 KontponeHas padora,
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3 DnemMeHTHl TEOpUU
KPHBBIX M TOBEPXHOCTEH.

W3y4YCHHE TeM (BOITPOCOB)
TEOPETUYECKON YacTH

Kypca

[TpopaboTka JIeKIIMOHHOTO
marepuaia

BrimonHenue goMalHux
3aJaHui

IToaroroBka k
KOHTPOJIBHBIM paboTam

Hroro

IToaroroBka k
MPAKTUYECKUM 3aHSATHUSIM,
ceMHHapam

13

CamocrosTenbHOe
U3y4eHue TeM (BOIIPOCOB)
TEOPETHYECKOH YacTH

Kypca

[TpopaboTka IEeKIIMOHHOTO
marepuala

Brinmonnenue noManrHux
3aJIaHUN

IToaroroBka k
KOHTPOJIBHBIM paboTam

Hroro

10

OK-7,
OIIK-5

Onpoc Ha 3aHsTHsX, TecT

JomarmHee 3aganue, 3auer,
Koncnekr
CaMOIIOITOTOBKH,
KonTposnpHas pabdora,
Ornpoc Ha 3ansaTusx, Tect

4 DyeMeHThl TEOpUU
MHOKECTB. DJIEMEHTBI
TEOPUU IPEEIIOB.

5 Muddepennmanpaoe
WCUHCIICHHE U €TO
IMPUITTOKCHUA.

IloaroroBka k
MPAKTUYECKUM 3aHATUSIM,
CeMHUHapam

CamocTosiTeTpHOe
u3yueHue TeM (BOIpPOCOB)
TEOPETUYECKON YacTH

Kypca
[IpopaboTka JIeKIIMOHHOTO
marepuaia

BrinonHenne qoManHmux
3aJITaHUN

ITonroroBka k
KOHTPOJIbHBIM paboTam

Hroro

IloaroroBka x
MIPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

12

CamocrosiTenpHOe
W3Yy4YCHHE TeM (BOIIPOCOB)
TEOPETUYECKON YacTH

Kypca

[IpopaboTka IeKIIMOHHOTO

OK-7,
OIIK-5

OK-7,
OIIK-5

[omamnee 3ananue, 3auer,
Koncnekr
CaMOIIOATOTOBKH,
KonrtponpHhas pabora,
Omnpoc Ha 3aHsATHAX, TecT

JlomarrHee 3amanue, 3a4er,
Koncnekr
CaMOITOATOTOBKH,
KontponwsHas padora,
Onpoc Ha 3aHATHSX,
Ortuer 1m0
WHIUBHUTYAIbHOMY
3ajaHuio, Tect

CornacoeaHa Ha noptane Ne 35812

15



marepuaia

Brimonnenue 2
WHIUBUTYaJIbHBIX 3aJJaHUIN
BrinmonHeHue moMamHux 3
3aJaHuil
IlonroroBka x 2
KOHTPOJIBHBIM paboTam
Hroro 15
6 UnrerpanbHoe IToaroroBka k 2 OK-7, JomarmHee 3aganue, 3a4er,
HCYHCIICHHE (PYHKITHI MPAKTUYECKUM 3aHSATUSIM, OIIK-5 Koncnekr
CKaJIIPHOTO apryMEHTa.  CEMHHapam CaMOIIOATOTOBKH,
CaMoCTOsTeIbHOE 2 gOHTpOHI’Ha’I pabora,
MPOC HA 3aHATHIX
U3Yy4eHHE TeM (BOIIPOCOB) o poc Ha 3a ’
TEOPETHYCCKON YacTH Taer no
WHIABY, BHOM
Kypca AUBIIYalIHOMY
3ajaHuto, Tect
[IpopaboTka JIEKITMOHHOTO 3
Marepuana
Brinonaenue 4
WHMBUIYAIbHBIX 3aJIaHUI
Brinonuenue qoManrHux 3
3aJaHUN
IlonroroBka x 2
KOHTPOJIBHBIM paboTam
Hroro 16
Hroro 3a cemectp 72
2 cemectp
7 UnTerpansHoe IToaroroBka k 6 OK-7, JlomaliHee 3a1aHue,
ucurciaeHne QyHKuui MIPaKTUYECKHUM 3aHATHSIM, OIIK-5 Koncnekr
BEKTOPHOT'O apryMEHTA. CeMHUHapam CaMOIIOATOTOBKH,
CamocrosiTenpbHOe 4 gOHTpom’Haﬂ p a60Ta:r
U3Yy4eHHE TeM (BOIIPOCOB) BHPOC Ha 3aHATHAX, 1ecT,
TEOPETUYECKON YacTH K3aMCH
Kypca
[IpopaboTka TeKIIMOHHOTO 8
Marepuana
BrinonHeHue qoManrHux 6
3aJaHui
IlonroroBka k 2
KOHTPOJIbHBIM paboTam
Hroro 26
8 MuddepenunanbHbie ITogroroBka k 8 OK-7, JloMamHee 3aganue,
YpPaBHEHMUS. MPAKTAYECKUM 3aHSITHIM, OIIK-5 Koncnekr
CceMHUHapam CaMOIIOATOTOBKH,
CamocTosiTeTpHOe 4 KonTponeHas padora,

u3ydeHue TeM (BOIPOCOB)
TEOPETUYECKON YacTh

Ornpoc Ha 3ausTusx, Tecr,
JK3aMeH
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9 DneMeHThl TEOpUU
(GYHKIMH KOMIUIEKCHOTO
IIEPEMEHHOTO.

Kypca

[IpopaboTka IeKIMOHHOTO
marepuaia

BrimonHenue goMalHux
3aJaHuil

IToaroroBka k
KOHTPOJIBHBIM paboTam

Hroro

IToaroroBka k
MPAKTUYECKUM 3aHSATUSIM,
ceMHHapam

30

CaMocCTOITEIbHOE
U3Yy4eHHE TeM (BOIIPOCOB)
TEOPETHYCCKON YacTH

Kypca

[TpopaboTka ITEeKIIMOHHOTO
marepuala

Brinmonnenue noManrHux
3aJIaHUN

IloaroroBka k
KOHTPOJIBHBIM padoTam

Hroro

26

OK-7,
OIIK-5

Jomamnee 3aganue,
Koncnekr
CaMOIIOATOTOBKH,
KonTpomnpHas pabdora,
Ormpoc Ha 3ansaTusx, Tecr,
OKk3aMeH

10 DnemeHTHI TEOPHUU
PAI0B. DIEMEHTHI TEOPUH
BBIYETOB.

11 Psaapl, maTErpan u
npeoOpaszoBanue Oypoe.
OnepanoHHoe
HCUHCIICHHUE.

IloaroroBka k
MPAKTUYECKUM 3aHATUSIM,
CeMHUHapam

CamocTosiTeTbHOE
u3yueHue TeM (BOIpPOCOB)
TEOPETUYECKON YacTH

Kypca
[IpopaboTka JIeKIIMOHHOTO
marepuaia

Brimonnenne noManraux
3aJlaHuU

10

IlonroroBka k
KOHTPOJIbHBIM paboTam

Hroro

IToaroroBka k
MIPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

34

CamocrosiTenpHOe
W3y4eHHE TeM (BOIIPOCOB)
TEOPETUUYECKON YacTH

Kypca

[IpopaboTka JIEeKIIMOHHOTO
Marepuana

10

Brimmonuenune

OK-7,
OIIK-5

OK-7,
OIIK-5

JlomamHee 3aianue,
Koncnekr
CaMOITOJITOTOBKH,
KonrtponpHas pabora,
Ompoc Ha 3aHATHsX, TecT,
DK3aMeH

JloMamrHee 3a1anue,
Koncnekr
caMomnoAroToBku, Onpoc
Ha 3aHATHIX, OTYeT 1o
WHIUBHUTYAIbHOMY
3amanuio, Tect, Dx3aMeH
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WHIUBUTYaJIbHBIX 3aJJaHUI

BrinmonHenue romManrtHux 8
3aJaHui
Hroro 38

Hroro 3a cemectp 154
IMoaroroBka u cxaga 36 DK3aMeH
IK3aMeHa

Htoro 262

10. KypcoBoii npoekTt / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeliTuHIOBas cucTeMa AJIA OHCHKH YCII€BA€EMOCTH oﬁyqalomnxca

Tabmuua 11.1 — bayibHble OLIEHKH JUIsl 3JIEMEHTOB KOHTPOJIS

11.1. baniabHbIe OLIEHKH /1751 3JIEMEHTOB KOHTPOJIA

N . MaxkcuManbHbIN
. MaxkcumatbHBIT MaxkcumatbHBIT
DJeMeHTHI y4eOHO OaJL 3a epuo Bcero 3a
6amn na 1-yto KT ¢ Gan 3a mepuon
JeSITENIbHOCTH mexnay 2KT u Ha CEMECTD
Hauana cemectpa  Mexnay 1KT u 2KT
KOHEI[ CeMecTpa
1 cemectp
KonTponbhas pabora 10 20 20 50
Omnpoc Ha 3aHATHAX 10 10 10 30
Otyer no 10 10 20
WHINBUTYATEHOMY
3a/1aHUIO
Hroro makcumym 3a 20 40 40 100
nepuos
Hapacraromum ntorom 20 60 100 100
2 cemecTp
KonTponbHas pabota 10 10 10 30
Omnpoc Ha 3aHATHAX 10 10 10 30
Otuer no 10 10
WHIBUTYATEHOMY
3a/1aHUIO
Hroro makcumym 3a 20 20 30 70
nepuos
DKk3amMeH 30
Hapacratomum urorom 20 40 70 100
11.2. Ilepecyer 62/1JI0B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6amIoOB B OIIEHKHU 332 KOHTPOJIbHBIE TOUKH MpeacTaBieH B Tabmuie 11.2.
Tabnuna 11.2 — Iepecuer 6amioB B OIEHKH 332 KOHTPOJIBHBIC TOUKH
banibel Ha 1aTy KOHTPOIBHON TOUYKH Ornenka
>90% ot MakcuManbHOU cyMMBbI OaioB Ha gary KT 5
Ot 70% 1o 89% oT MakcuManbHON cyMMbI OansioB Ha nary KT 4
Ot 60% 1o 69% oT MakcuMaIbHON CyMMBI 6aiT0B Ha aary KT 3
18
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< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT 2

11.3. Ilepecyet cymMMbl 02/1J10B B TPAAUIIHOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymMMbl 0aioB B TPAJUIIMOHHYIO M MEXIYHApPOIHYIO OLICHKY MPEACTaBIEH B TaOIuIle
11.3.

Tabmuma 11.3 — IlepecueT cyMMBI OaJUIOB B TPAAULIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY
Htoroas cymma 6asmios,

Ouenka (I'OC) YUYUTBIBAET YCIIECIIHO CAAHHBIN Ouenka (ECTS)

HK3aMEeH

5 (oTuuHO) (3a4TEHO) 90 - 100 A (OTIM4YHO)
85-89 B (ouensn xoporio)

4 (xopo11o) (3a4TeHO) 75-84 C (xopor0)
70-74
65 - 60 D (ynoBieTBOpUTENBHO)

3 (YIOBIETBOPUTEIHHO) (3aU4TEHO) 50 - 64 E (0cpecTaeno)
2 (HeynoBIIETBOPHTEHHO) (HE Hwuxe 60 6ammoB F (neynoBneTBopHUTEIIbHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIITUOHHOE O00ecTiedeHue TUCIUIINHBI

12.1. OcHoBHas JuTeparypa

1. Jluneitnas anreOpa. AHaTUTHYeCKas reomeTpusi: YueOHoe mocobue / Marasunuukosa A. JI.,
Marazunauko  JI. HW. - 2010. 176 «c¢. [Dnexrponssii pecypc] - Pexum goctyma:
https://edu.tusur.ru/publications/2244 (nara obpamenus: 29.06.2018).

2. Brpicmas maremaruka. uddepennnansaoe ucuncnenue: Yuebnoe nocobue / MarasuHHUKOB
JI. W., Marasunaukos A. JI. - 2017. 188 c. [OnextpoHHBIM pecypc] - Pexum pgocryna:
https://edu.tusur.ru/publications/6861 (nara oopamenus: 29.06.2018).

3. HWurerpansHoe ucuucienue: Yuebnoe nocobue / EnpioB A. A., EnsrioBa T. A. - 2013. 138 c.
[DnexTponHbIii pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/6063 (mara oOpaiieHus:
29.06.2018).

4. Jluddepenumanpapie ypaBHeHHs: YueOHOe ocobue / EnprioB A. A., EnsrioBa T. A. - 2013.
104 c. [OnekrponHslii pecypc] - Pexum pgocrtyna: https://edu.tusur.ru/publications/6062 (mara
oOpamienusi: 29.06.2018).

5. Beicmas maremaruka III. @yHKIMHM KOMIUIEKCHOTO mepeMeHHoro. Psnel. MHTerpanbHble
npeoOpa3oBanus: YueOHoe nocodue / MarazunaukoB JI. 1. - 2012. 206 c. [DnekTpoHHBIN pecypc| -
Pexum noctyna: https://edu.tusur.ru/publications/2258 (nara obpamenus: 29.06.2018).

12.2. lonosiHuTEIbHAS JIUTEPATYPA

1. duddepenunansHoe ucuucienue: YuebHoe nocodbue / MarasunnukoB JI. ., MarazunHukoB
A. JI. - 2007. 191 c. [DnexTpoHHbIid pecypc] - Pexum moctyna: https://edu.tusur.ru/publications/2246
(mara obpamenust: 29.06.2018).

2. JluneitHas anreOpa: YuebHoe mocoOue / I'punmmon M. 3. - 2012. 101 c. [DnexTpoHHBIHI
pecypce] - Pexxum noctyna: https://edu.tusur.ru/publications/2278 (mara obpamenus: 29.06.2018).

3. MHorounaeHsl OT OIHOW TEpeMEHHOW (Teopuss W TPWIOKEHUs): YdeOHoe mocobue /
I'puammon U. ., T'punmmon C. . - 2016. 97 c. [OnextpoHHbld pecypc| - Pexum moctyma:
https://edu.tusur.ru/publications/7097 (nata obpamenus: 29.06.2018).

4. DOnemeHTapHble QyHKINUU U uX rpaduku: YyeOHoe nocodbue / ['punmmon U. 3. - 2017. 91 c.
[DnexTpoHHBIi pecypc] - Pexum nmoctyma: https://edu.tusur.ru/publications/7037 (mara oOparieHus:
29.06.2018).

5. MHuterpanpHoe ucunciaenue u auddepeHnuanbubie ypaBHeHus: YueoHoe nocodue / Enpiio
A. A, Ememoa T. A. - 2003. 235 c. [OnektpoHHbli pecypc] - Pexum pocrymna:
https://edu.tusur.ru/publications/2259 (nara oopaienus: 29.06.2018).
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12.3. YueOHO-MeTOOUYECKHE MOCOOUS

12.3.1. O0s13aTesibHbIEe YUeOHO-MeTOANYEeCKHe MOCo0U s

1. Beicmras maremaruka . [Ipaktukym mo JuHEHHOW anredpe W aHATIUTUYECKON T€OMETPHU:
YueOnoe mocobue / MarazunnukoB JI. W., MarasunnukoBa A. JI. - 2007. 162 c. (manHOoe mocoOwue
PEKOMEH/IOBAHO I MPAKTUYECKOH M CaMOCTOSATEIbHON palbOThl CTYIEHTOB) [DJIEKTPOHHBIA pecypc] -
Pexum noctyna: https://edu.tusur.ru/publications/37 (nara obpamenus: 29.06.2018).

2. Ilpaktukym no auddepeHuaaIbHOMy UCUUCIEeHN0: YueOHoe mocobre / Mara3uHHHKOB A.
JI., MarazunnukoB JI. M. - 2017. 211 c. (maHHOe mocoOue pEeKOMEHJ0BAaHO Ui IPAKTUYECKOW U
CaMOCTOSTENIbHOW  PabOThl  CTY/ICHTOB) [OnexkTpoHHBI  pecypc] - Pexum  pgocrtyna:
https://edu.tusur.ru/publications/7085 (mara oopamenus: 29.06.2018).

3. IlpakTuky™m 1Mo MHTErpaJbHOMY HCUHCICHUIO U AU(QepeHLnaIbHbIM ypaBHEHUSAM: YueOHOe
nocobue / EmproB A. A., ExpmoBa T. A. - 2005. 204 c. (manHoe mocoOue PEKOMEHI0BAHO st
MPAKTUYECKON M CaMOCTOSITEIbHOW pPabOThI CTY[IEHTOB) [DneKTpoHHBINM pecypc] - Pexxum nocryma:
https://edu.tusur.ru/publications/39 (nara ooparenus: 29.06.2018).

4. llpaktukymMm 10 Teopud (YHKIMI KOMIUIEKCHOTO IEPEMEHHOro, TEOPHH  PSAIOB,
OTIEPallMOHHOMY HCYHCIICHUIO: YueOHo-MeToanueckoe nocodue / EnpioB A. A., ExsuoBa T. A. - 2018.
194 c. (nanHoe mocoOue PEeKOMEHJOBAHO JI MPAKTUYECKOH M CaMOCTOSTENbHOM pabOThl CTY/IEHTOB)

[DnexTpoHHbIid pecypc] - Pexum mocrtyma: https://edu.tusur.ru/publications/7377 (mara oOpanicHwus:
29.06.2018).

12.3.2. YuyeOHO-MeTOAUYECKHE OCOOUS 1JIsl JIUI[ C OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 310POBbS U
UHBAJH/I0B

VueOHO-MEeTOANYECKHE MaTepHaiIbl JUIS CAMOCTOSTEIBHON U ayTUTOPHON paboThl 00ydaromuXcs
U3 YHCIIA JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/JOPOBbS M1 MHBAJIMIOB TPEIOCTABISIOTCS B (hopMax,
aJlalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 30POBbSI U BOCIIPUATHS HH(OPMAIIHH.

JI1s1 M1 ¢ HAPpYUIEHUSIMM 3PeHHUs:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

- B Ile4aTHO! (hopMe yBETUUEHHBIM IIPU(PTOM.

JI1s1 M1 ¢ HAPYIIEHUSIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

— B Mie4aTHoO (opme.

JI1s1 1ML ¢ HAapyLIeHUSIMM ONIOPHO-ABUIaTeJbLHOI0 annapara:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B reyaTtHou opme.

12.4. Iipodeccuonanbubie 6a3bl JAHHBIX U HHGOPMALMOHHBIE CITPABOYHBIE CHCTEMBI

1. 1.zbmath.org

2. 2.www.elibrary.ru

3. 3. Cucrema paucrannmoHHoro oopasoBanuss MOODLE (MeTomndeckue MarepHabl:
TEKCTOBBIE, ayIMO0 U BUACO(aiiIbl, ”HAUBUYaIbHBIC 3a/IaHU, TECTHI U T.1.)

13. MarepuaibHO-TeXHHMYecKOe o0ecniedeHHe TUCHUILINHBI U TpedyeMoe NpPOrpaMMHoe
o0ecneyenne

13.1. O6uue TpedoBaHNs K MATEPHATbHO-TEXHMUYECKOMY M NMPOrPaAMMHOMY o0ecredeHn 0
AMCUMILINHBI

13.1.1. MarepuaJIbHO-TeXHHYECKOE H IPOrPaMMHOe o0ecredyeHne VIS JIeKIMOHHBIX 3aHATHI
Jnis mpoBenieHus 3aHATUN JIGKIMOHHOTO THUIA, TPYNIOBBIX W WHAWBUIAYAIBHBIX KOHCYJIBTAIU,
TEKYHIETO KOHTPOJIA U HpOMG)KyTO‘IHOfI aTTCCTAllMU HCIIOJIB3YCTCA yqe6Ha${ AyaAuTOpHra C KOJIHUYECCTBOM
MO0CAJOYHBIX MECT HEe MeHee 22-24, 000opyoBaHHAas TOCKOM U cTaHAapTHOU yueOHo Mebemnbio. MiMeroTcs
JIEMOHCTPAIIMOHHOE O0OpyJIOBaHWE W Y4eOHO-HAIISAHBIE TOCOOUs, 00ECIeUMBAIOIINE TEMaTHYECKUE
HWJUTIOCTPALUH 110 JICKIIMOHHBIM pa3acjiaM JUCHUTIIIINHBI.

13.1.2. MarepuaJIbHO-TeXHHYECKOe M IPOrpaMMHOe obecriedeHue I NPAKTHYEeCKUX 3aHATHI
VYueOHast ayquropus
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yueOHasi aynuTOpHsl IJIsi MPOBEACHUS 3aHATUN JICKIMOHHOTO THUMA, y4deOHas ayJuTopus JUIs
NPOBEACHUS 3aHATUI MPAKTUYECKOTO THIA, yIeOHask ayAUuTOPHS JUIA TPOBEACHUS 3aHATHI CEMHHAPCKOTO
THUIA, MOMELICHUE IS MPOBEICHHS TPYNNOBBIX M WHAWUBUIYAJIbHBIX KOHCYJIbTALMM, MOMEIICHUE IS
NPOBEACHUS TEKYIIEro KOHTPOJIS U IPOMEKYTOUHON aTTecTallun

634034, Tomckas obmacts, . Tomck, Bepmnnuna ynuna, a. 74, 125 ayn.

Onucanue UMEIOIEerocs 000pyI0BaHuUS:

- Kommuiekt ciennanu3upoBanHoi yueOHON Mebenu;

- Pabouee mecTo nmpenogaBarers.

[TporpammMHuoe obecrieueHre He TpedyeTcsl.

VYueOHast ayquropus

yueOHas aynuTopHsl IJIi NPOBEACHUS 3aHATUM JIEKIMOHHOIO TUIa, y4deOHas ayJuTopus Ul
MIPOBEICHUS 3aHATUI MPAKTHYECKOTO THIIA, IIOMELICHHE ISl TIPOBECHHS IPYIIOBBIX U MHINBUIYAIbHBIX
KOHCYJIbTAllUi, IOMELEHHUE AJIs IPOBEACHUS TEKYLIET0 KOHTPOJIS M IPOMEKYTOYHOM aTTeCTalluu

634034, Tomckas obmacte, . Tomck, Bepmmnuna ynuna, a. 47, 237 ayn.

Onucanue uMeroierocs 000py10BaHuUs:

- Kommutekt ciennanu3upoBanHol yueOHOW Mebenu;

- Pabouee mecTo mpenogaBarelis.

[TporpammMHuoe oOecnieueHne He TpeOyeTCs.

VYueOHast ayquropus

yueOHasi aynuTopus A MPOBEICHHUs 3aHATUN JEKUMOHHOIO THMA, y4deOHas ayguTOpHs IS
MIPOBEICHUS 3aHATUIN MPAKTUUECKOTO THUIIA, yueOHast ayAuTOPHS JJIsl POBEACHUS 3aHATUN CEMUHAPCKOTO
TUIA, MOMEIIEHUE JUIsi MPOBEACHHS TPYNIOBBIX M WHIUBUIYATbHBIX KOHCYJBTALUW, TOMEIIEHUE IS
MIPOBEICHUS TEKYILETO KOHTPOJIS U MPOMEKYTOUHON aTTeCTalluu

634034, Tomckas obmnacte, . Tomck, Bepmnnuna ynuua, a. 74, 123 ayn.

Onucanue uMmeroIerocs 000pya0BaHus:

- Kommnekt cnenuanu3upoBanHoi yueOHo# Mebenu;

- Pabouee mecTo nipenogaBarens.

[TporpammHuoe obecrieueHre He TpeOyeTcs.

13.1.3. MarepuaJIbHO-TEXHHYECKOE M IPOrPAMMHOe 00ecredeHne I CAMOCTOATE/IbHOM padoThI
Jns camocTosTenbHOM paboThl MCTHONB3YIOTCA yueOHBIE ayIUTOpUU (KOMITBIOTEPHBIE KIIACChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTb, . Tomck, Jlennna mpocrekr, a. 40, 233 ayn.;
- 634045, Tomckast obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 aygn.;
- 634034, Tomckast o6macTs, I. Tomck, Bepimauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacts, T. Tomck, Bepmmanna ynuia, 1. 74, 207 ayu.

CocraB 000pya0OBaHUSA:

- yueOHasi mebeb;

- komneroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8 T - 5 mit,;

- KOMIBIOTEPHl MOJKIIOUYEHbI K ceTu «HTepHeT» M 00ecrednBaroT JOCTYI B DIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENY YHHBEPCUTETA.

[Tepeuenp mporpaMMHOTO 00€CTICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 gis Windows;
- 7-Zip;

- Google Chrome.
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13.2. MarepuajibHO-TeXHHUYECKOe oOecreyeHre TUCUUIIMHBI IJIS JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI U HHBAJIUI0B

OcBoeHME NUCHUIUIMHBI JIMIIAMHA C OTPAHMYEHHBIMU BO3MOXKHOCTSIMH 3I0POBbS W WHBAJIHUIaMU
OCYIIECTBIISIETCS C UCIOIb30BAHUEM CPEJICTB OOYUEHHsI OOILEro U CIelnaIbHOrO Ha3HAUYEHUSI.

[Tpu 3aHATHSAX ¢ OOydYaIONUMUCS € HAPYUIEHHAMH CJIyXa MPETYyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCUJIMBAIOIICH amnmaparypbl, MYIbTUMEAUMHBIX CpPEIACTB W JPYIHMX TEXHMUYECKHUX CPEIICTB
npuema/mepenadu ydeOHOW MHGOpPMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMBI MPETOIaBaHHS
Ui 00y4aromuXcsi ¢ UHBAIMIHOCTBIO, MOPTAaTUBHOM MHAYKIIMOHHOW CHUCTeMbl. YueOHasi ayaiuTOpHs, B
KOTOPOH 3aHUMAIOTCSI OOydaloluecsi C HapyIIeHUEM cliyxa, 000pyIOoBaHA KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOU, BUJCOTEXHUKOM, FIEKTPOHHON JOCKOH, MYIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIONUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPEITYCMOTPEHO HMCIIOJIb30BaHUE B
JIEKUMOHHBIX U YU€OHBIX ayAUTOPUSIX BO3MOKHOCTH IIPOCMOTPA YAAJIEHHBIX 00BEKTOB (HapUMep, TEKCTa
Ha JIOCKE WM CJlai/ia Ha 9KpaHe) MPU OMOIIU BUACOYBETUIUTEICH JJIsl KOM(POPTHOTO IPOCMOTPA.

[Ipu 3aHATHAX ¢ OOYyYaOIIMMHUCA € HAPYLIEHHMSIMM OIOPHO-IBHMIaTe/IbHOIO AamNmapara
HCIIONB3YIOTCS alIbTepHATHBHBIC YCTPOWCTBa BBOAAa WMH(MOpPMAIMKM U JAPYrHe TEXHUYECKHE CpEICTBa
npuema/nepenadd yueOHOM HHQpOpMAlMKU B JOCTYNHBIX (hopMax, MOOMIBHON CUCTeMbl OOy4YeHHS IS
JIIOAEH C UHBAJIMIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOANYECKHE PEKOMEHIAIUH 110 OPraHU3aIUM U3YYeHHus
JTUCIHHUIIINHEI

14.1. Conep:xaHue OLEHOYHBIX MATEPHUAJIOB U METOAUYECKUE PEKOMEH AU
Jlns oueHku crerneHu cHOPMUPOBAHHOCTU U YPOBHSI OCBOCHUS 3aKPEIJICHHBIX 32 TUCIUILINHON
KOMIIETEHITUH UCIIOIb3YIOTCS OLIEHOUYHbIE MaTepUalibl B COCTABE:!

14.1.1. TecToBbI€e 3a1aHUA

Tect
1.
Janer marpusr A pasmepa (5 x 2) u B pasmepa (n x 1). 5
[Tpu xakux 3Ha4eHHsIX N cymecTByeT mMarpuna C = A-B? 3
2
1
2.
Jlana cucrema 1
3y + 13 = -2,
-r1+3r3=1, Her
210 + 415 =2
MoXHO T HEU3BECTHOE X, HaliTH 1o ¢popmynam Kpamepa? Ecnu 2
HeJb3s1, TO BeIOepuTE OTBET HeT. Ecnu 1a, To 0TBETOM BBHIOEpHTE
COOTBETCTBYIOIIEE 3HAYECHUE X . 3
3.
Bnast, 9T0 BeKTOpHI a = (3,1,2) u b = ai + 5j — k oproroHa/ibHsbl, 1
Haiigure 3Hauenune napamerpa o. 0
-1
2
4.
Ha orpeske [1;6] 3anana ¢pyHkuus, rpaguk KOTOpoi IpUBEIeH Ha TS 4
pUCYHKE. YKaKUTE aHAIUTUYECKOE 3aJaHue 3TOU (PyHKITHH. y = 3 o
3 4<r<6
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Y
[ I \ | | \
4L - Ci- Q-4 -4 -k
| | | [ | \
| | | | | |
5 I el bl -
| \ | | \
9 L - | l_ 4 _ 1 _ L
| | | | | |
| | | | | \
1= -7-r
| | | | | \
| | | | | |
0 1 2 3 4 O 6T

1< <4

3, 4<x<6

Kaxkoii reoMmeTpuyecknii 00pa3 onpeaensieT ypaBHCHHE
(z-2)2+(y+1)?+22=4

B IIPOCTPAHCTBE?

HI/IJ'II/IHI[pI/ILIeCKaH ITOBEPXHOCTH

IlnockocTh

Cdepa

KoHnueckas moBepxXHOCTh

6.
Haiitu nnuny orpeska, orcexkaemoro ot ocu OZ npsamoit 1
T =2t+4,
’ 2
y=t+2,
z=t-1 3
4
7.
Vkaxkute QpyHKLHIO, OECKOHEYHO Ooublyto mpu ¥ — 0
MONE
1
T =
1@ 22° +

f(x) =322+ 2z

f(x) =sinx
8.
Vkaxkute QyHKINIO0 O6ECKOHEYHO Mayro rmpu x — 0 1
fl@) = —
er—1
1

f(z) =

272 + x

f(z) =3x%+2x

f@)=2+er
9.

Hana pyHxus _siny
u=cosy+ (y—x)siny.

Torma —siny - cosy
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du

or —rsiny
—-TCosYy
10.
Hana dyskiua y = 3z* — 5. Haittu v B Touke x = -1 -2
1
-8
36

11.

YcTaHOBHUTE COOTBETCTBUE MCIKAY UHTCTPAJIOM U €TI0 Ha3BAHUCM:

k0

f cos 3x dx

i

Heonpenenénnplii UHTErpa

OrnpenenéHHbIil HHTErpas

JIBOWHOM HHTErpaJl

HecobcTBenHbIit nHTErpa
IIEpBOro poja

12.

[Ipu BbIYMCIIEHUN HECOOCTBEHHBIX UHTETPAJIOB MOTYUEHbI
pe3ybTarhl:

a) [lfl(;r) dz = o0 6) ffg(;r) dx = oo

B) ff:;(:lf)d.zf =5 r) ff4(;1:)d;z' =0

Kakwne u3 JAaHHBIX UHTCTPAJIOB CXO,I[SITCSI?

a) 1 6)

0) 1 B)

B)UT)

T) " a)

13.

Cpenu naHHbIX qU(depeHInanbHbIX ypaBHEHUH HaluTe
JMHEIHOE HEOJHOPOAHOE YpaBHEHUE TIEPBOTo MOpsiIKa.

2ry’ +x2+y2=0

(1+y?)dx +xydy =0

y' +ycosx =sinx

y”’—y”+y=:c
14.
Ob6mee pemenue auddepeHIInanTbHOTO YPaBHEHUS y=—e7+Cz+Cy
y.’h’ - 67;{'
HMeEeT BUI: y=e*+Cix?2+Cor+Cs
2
y=—-e" +01? + Cox + Cs
y=e*+Ciz
15.

" &)
Haiimure 2, ecnin 2= =, |z|=2,

3

(8
iy

m 27
argz, = ——, |za| =6, argzy = 3

21
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V3
3
16.
Hana bynkmus f(z) = z3. Haiigure f'(7). :
-3
i
17.
Cpenu NPUBEICHHBIX PSIOB YKAKHTE YHCIOBOM PsJL i‘-’: 1
n=1 n?
— "
mn+l
o0 (_1)111,211
n=1 (2'7?)!
*io ?:eQi}wrrr:
k=—o0 71—(2”‘ - l)
18.
Cpenu NPUBEICHHBIX PSIOB YKAKHUTE CTCIICHHOMN Psijt i (2 +2)2
n=0 2n
i (z+2)"
n=0 2
i (n+2)*
n=0 i
e |
n=0 2
19.
Omnpenenure KpaTHOCT HYIA 2y = 2 dynxkuun f(2) = sin(z - 2). 2
2
3

20.

VYkaxute ocoOble TOUKH U UX XapakTep sl QyHKIUN

. 3
AR IErD)

21 =4, 29 = =2 —IPOCTBIE IIOJIIOCHL

z1 = 4 —T10o/d10c KpaTHOCTH 3,
29 = —2 —TIIPOCTOil ToJTII0C

z1 =4, 29 = =2 —TOIOCKL KPATHOCTH 3

HET 0COOBIX TOUEK

Cemectp 2

14.1.2. Dx3amMeHaAlIMOHHBbIE BONPOCHI

1. KparHbie uHTerpasibl, HOBTOPHbIE UHTETPAJIbl, BEIYMCICHUE KPATHBIX MHTErPajOB CBEACHUEM K

MTOBTOPHBIM.
2. 3aMeHa MEpeMEeHHbIX B KpaTHbIX uHTerpanax. IlomspHas, cepuyeckas U IMIMHIAPUYECKAS

CHUCTCMbI KOOpAUHAT.

CornacoeaHa Ha noptane Ne 35812

3. KpuBonuHelHbIE HHTETPAJIBI.

25



4. IloTeHIMATBHBIE MTOJIS.

5. 3agaun npuBogsIKe K AU (PepeHIUaIBHBIM YPAaBHEHUSM.

6. uddepenmanbabie ypaBHEHUS C Pa3IeAIOMUMUICS IEPEMEHHBIMH U CBOASALINECS K HUM.

7. OnHOpoaHbIe TU(PepeHIHaTbHbIE YPABHEHHS U CBOAALIMECS K HUM.

8. Jluneiinsie nuddepenunansupie ypaBHeHU, A depeHnnansupie ypapHeHus bepaymu.

9. YpaBHeHue B NOJHBIX U depeHuanax.

10. Auddepennunanbapie ypaBHEHHS BHICIIUX HOPSIIKOB, JOMYCKAIOIINE TOHWKEHUE TTOPSIKA.

11. JIuneiinpie quddepeHimanbHble YpaBHEHUS BHICITUX MTOPSIKOB.

12. Teopema o HanoxeHuu pemeHU. CBONCTBA YaCTHBIX PELIEHUI JMHEHHOIO OIXHOPOIHOIO
muddepeHInanIbHOTO ypaBHEHHUS.

13. Omnpenenutens Bponckoro, ero cpoiictBa M INpuMeHeHHe. DyHIaMEHTalbHAas CHCTEMa
peleHni JTMHEHHOro OJHOPOAHOro Au(QepeHLnanbHOr0 ypaBHEHHUs, €€ CBsSI3b C OIpelesIUTeNIeM
Bponckoro.

14. Teopema o Buze 0OIIEr0O pELIeHUs JIMHEHHOIO OTHOPOAHOTO JU(PPepeHIINaTbHOIO YpaBHEHHS.
Teopema o cTpyKType 00IIero pemeHus JHHEHHOTro HEOAHOPOJHOTO UG GepeHIINATBLHOTO YpaBHEHHS.

15. Jlunelinsle nuddepeHnnanbHble ypaBHEHUs C TOCTOSIHHBIMU KO3((DUILIMEeHTaMu.

16. Cucremsl tudhepeHInaNbHBIX YPaBHEHHH.

17. KommuiekcHble uncna M JeiicTBus HaJl HUMU. HekoTopbsle MHOXECTBa Ha KOMILJIEKCHOM
wiockoctd. Otobpaxenus. O6pa3bl 1 MPOOOPA3HI TUHHIA.

18. Tonomopdusle (aHanuTH4eckue) (GYHKIUU KOMILJIEKCHOTO IE€PEMEHHOI0, reOMEeTpUYECKHU
CMBICJI IIPOU3BOIHOM.

19. UnTerpan oT pyHKIMHU KOMIUIEKCHOTO nepeMeHHoro. MurerpaisHas popmyna Komm.

20. Yucnossle psabl. CXOOUMOCTb YUCIOBBIX PsIOB. AOCONIOTHAs M YCJIOBHAsl CXOAUMOCTHU
YHCIIOBBIX PSJIOB.

21. [Ipu3Haku cpaBHEHUSI AOCOTIOTHON CXOIMMOCTH YUCIIOBBIX PSJIOB.

22. Ilpusnaku [lanambepa abCcoMOTHON CXOAUMOCTH YHUCIIOBBIX PSAJIOB.

23. Ilpusnaku Koy aGCOMOTHOM CXOMUMOCTH YHCIOBBIX PSJIOB.

24. 3naxouepenyromuecs paasl. [Ipuznak JIeiOHMIIA CXOMUMOCTH 3HAKOUEPEAYIOIIUXCS PSIOB.

25. OyHKIUOHATBHBIN psax. O6macTe cxonumoctu. OnpesesieHrne paBHOMEPHON CXOUMOCTH.

26. Crenennoit psa. Teopema AGerns.

27. CBa3b KO3PGUIIUEHTOB CTENEHHOI'O PsAJia C €r0 CYMMOH.

28. Panel Teitnopa u Jlopana.

29. Hynu ananutnyeckux QyHkuuid. OcoOblie TOUKH.

30. Beruetsl. OcHOBHas Teopema O BblueTax. BoruncieHne MHTErpagoB ¢ MOMOIIBIO BBIYETOB.

31. OptoronanbHble cuctembl (QyHkuui. Psn @ypwe. Tpuronomerpuyeckue psansl Dypebe.
KommuiekcHas popma psiga Oypoe.

32. Unterpan @ypre, npeodpazoBanne Oypre. CBoiicTBa mpeodpazoBanust Oypre.

33. IlpeoOpazoBanue Jlammaca. CaoiicTBa mpeoOpazoBanus Jlammaca.  IIpuinoxkeHus
OTIEPAIIMIOHHOTO UCUYHUCIICHHUSI.

14.1.3. Tembl HHAUBUAYAJIBHBIX 3a1aHUI
1 cemectp
1. [TonHOE HccnenoBanue PyHKITMU U TIOCTPOSHUE TpaduKa.
2. HaxoxeHre HeonpeAeIeHHBIX HHTETPAJIOB METOIOM ITO/IBEJICHHS 1101 3HAK Tuddepenimaa.
2 ceMecTp

1. I[TpeobpazoBanus Oypre u Jlamnaca.

14.1.4. TeMmbl JOMAIIIHUX 3adaHUH

1 cemectp
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. KommnnekcHble uncna v JeHCTBUS Hal HUMU
. JeiicTBus Hag MarpuIiaMu
. Berunciienue onpenenurenein
. OOparnas marpuna. Permenue MaTpuyHbIX ypaBHEHUN
. JInnelinble npoctpancTBa. Panr marpunsl
. Ilepexon ot onHoro 6asuca K Jpyromy
. AnreOpa reoMeTpu4YECKUX BEKTOPOB
. Pemienue onpeaenéHHbIX CUCTEM JUHEUHBIX YPaBHEHUI
. PemieHne HeonpenenEHHbIX CUCTEM JIMHENHBIX YPaBHEHUI

10. JIuneitasie oneparopsl. COOCTBEHHBIEC Unciia U COOCTBEHHBIE BekTopa. KBagparuunbie popMbl

11. Ilpsamas nuHMs Ha I0cKOCTH. [110CKOCTD.

12. IIpsimast B mpOCTpaHCTBE

13. Oxkpyxnocts. Omnunc. ['mnepbona. Ilapabona. IToBepxHoctu BToporo mopsaka. Cdepa.
Humuaapsl. Konycsl. [ToBepXxHOCTH BpalieHus

14. Tlpenen ¢ynkuuu. YucnoBbIE U BEKTOPHBIE MTOCIEIOBATCIHHOCTH.

15. IlepBbiii 3aMeuatenbHbId mnpenen. Brtopoit 3ameuarenwsHbiil npenen. ClenacTBus BTOPOTO
3aMeqarebHOro Ipesesa

16. HenpepoiBHoCTh QpyHKIMU. Knaccudukaiys pa3psiBoB (HyHKITHH.

17. CpaBHeHHE OECKOHEYHO MaJbIX U OECKOHEYHO OONMBIINX (YHKIUH.

18. Texnuka quddepenurpoBanus QyHKIUN CKaIIPHOTO apryMeHTa

19. TIpousBoxHbIE BBICIIMX MOPAIKOB (DYyHKIMH cKamspHoro aprymenta. JuddepenumpoBanue
(GYHKIHIT MHOTHUX apryMEHTOB.

20. IIpowsBomHble mMapaMeTpudeckd 3amaHHbIX ¢GyHKkuud. duddepenunpoBanne ¢GyHKIui,
3a/IaHHBIX HESIBHO.

21. lucddepenimann.

22. llpaBuno Jlonurans.

23. DKCTPEMYMBI.

24. Tlonsenenue noxa 3Hak auddepenunana. [Ipocreiimue npeodpazoBaHus MOABIHTEIPATBHOIO
BBIPAKCHUSI.

25. IaTerpupoBaHue MO YacTsIM.

26. aTerpupoBaHue palioOHaIbHBIX IpOOEH.

27. HWuterpupoBaHHE IPOCTEHININX HPPALUOHAIBHOCTEN. VIHTErpupoBaHHE BBIPa)KEHUH,
cofiepXallliX TPUTOHOMETPUYECKHE PYHKIUU.

28. BeluucieHue onpeneneHHoro HHTerpaia.

29. HecoOGcTBeHHBIE MHTETPAJIBI IEPBOTO POJIA.

30. HecoGcTBeHHBIE HHTETPaIbl BTOPOTO POJa.

O 00 1N DN K~ W~

2 cemecTp

. Beruncnenue 1BOMHBIX MHTErPAJIOB
. Beruncnenue TpOWHBIX HHTETPAJIOB.
. 3aMeHa IEPEMEHHBIX B KPaTHBIX MHTErpajiax.
. KpuBonuHelinble MHTErpaisl nepBoro poaa. KpuBoauHelHble HHTETpajIbl BTOPOrO Poja.
. YpaBHEHMUSI € pa3AEIAIOLUMUCS IEPEMEHHBIMU
. OIHOPOAHBIE YpaBHEHUS
. JIunelinble ypaBHEHMs [IEPBOTO NOPsIKa. YpaBHEeHMs bepHyin
. YpaBHeHHUsI B MOJHBIX AuQdepeHnnagax
. YpaBHEHMSI, JONIYCKAIOLINE IOHM)KEHNE TIOpSAKa
10. JIunelinbple ypaBHEHUS C MOCTOSHHBIMH KOA(POUITUEHTAMU
11. Meron Bapuanuu NpPOU3BOJIBHBIX IOCTOSHHBIX pEIICHHUS JIMHEHHBIX HEOAHOPOAHBIX
YpaBHEHUU
12. YpaBHEeHUs ¢ IpaBoOil YACThIO CHEIUATBLHOTO BUAA
13. Cucrembl TMHEMHBIX YpaBHEHUH.
14. HexoTOpble MHOXECTBA Ha KOMITJIEKCHON IIJIOCKOCTH.

O 00 1N DN K W~
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15. Oro6paxenus. OOpa3sl v MPOoOPa3Hl JINHHIMA.

16. TomomopdHubie (aHaTUTHYECKHE) (PYHKIIMH KOMIUIEKCHOTO IEPEMEHHOTO, T€OMETPHUYECKUMA
CMBICJI ITPOU3BOIHOM.

17. UucnoBsle psibl.

18. ®yHKIIMOHATBHBIC PSIBL.

19. CreneHHbI€ pAJIBIL.

20. Psawr Teitnopa u Jlopana.

21. Hynu ananutudeckux GyHKud. OcoOble TOUKH.

22. BI4eTsl.

23. BbluMCIIEHHE UHTETPAJIOB C IOMOILBIO BBIUETOB.

24. Psanpl Dypee.

25. IIpeobpazoBanue Dypbe, nuarerpan Oypbe, CHHYC U KOCUHYC IpeodpazoBanus Oypoe.

26. IIpeoOpazoBanue Jlamnaca.

14.1.5. 3auér
3aueT BLICTABIIAETCI B COOTBETCTBUHU € T.11.3

14.1.6. Tembl ONIPOCOB HA 3aHATHAX

[ToHsAATHE KOMIUIEKCHOTO YMCIIa M €ro M300pakeHHE Ha IUIOCKOCTH. Pasmmunbie Gopmbl 3amucu
KOMIUIEKCHBIX yncen. Onepauuu HajJ KOMIUIEKCHBIMM unciamMu. OcHOBHas TeopeMa airedpsl. Teopema
besy. PazioxeHnrne MHOrou€Ha Ha MHOKHUTEIH.

[Tonsite umcnoBoit Marpunpbl. CrenuanbHble BUAbl Marpull. JleWcTBUs Haj MarpuuaMu U MX
cBoiictBa. llepecranoBku. Ilonstue ompenenutens nopsnaka n. CpolicTBa ompeaenuteneid. MuHop u
asnreOpanyeckoe jononHeHue. Boraucnenue onpenenuteneit. O6parHas marpuna. Pemienue MarpuyHbIX
ypaBHeHUH. JIMHEHbIE NMPOCTpaHCTBAa. JIMHENHHAs 3aBUCHUMOCTb M HE3aBHCHMOCTb CHCTEM BEKTOPOB.
basuc, koopauHaTel, pPa3MEpPHOCTb JIMHEWHBIX MNpocTpaHcTB. IlogmpocrpaHcTBa  JIMHEHHOTO
npocrpaHcTBa. llepeceueHne MoANpOCTPaHCTB, MpsiMas CyMMa NOANIPOCTpaHCTB. JIuHelHas o0osiouka
cucTeMbl BeKTOpoB. M3oMop¢du3M nuHelHbIX mpocTpaHcTB. Panr Marpuibl. Teopema o 6a3MCHOM MUHOpE
U ee cIeAcTBUA. MeTpudeckne W HOPMHUPOBAHHBIE MpPOCTpaHCTBA. lIpocTpaHcTBa €O CKansApHBIM
npou3BeieHueM (YHUTapHbIE), TUILOEPTOBBI MpocTpaHcTBA. OCHOBHBIE 33Jaud TEOPUU CUCTEM
JMHEWHBIX ypaBHEHUI. Pa3nuunbie popMBI 3aucH CUCTEMBI TUHEHHBIX YpaBHEHHH (ITOJIHAs, BEKTOPHAS,
marpuuHasi). Knaccupukamus cucrem. Teopema Kponekepa - Kanennu. Penienne onpeneiieHHbIX CUCTEM.
Marpuunbslii croco0 pemieHus CUCTeM JIMHEHWHbIX YypaBHeHMi. Meron Kpamepa, meron Taycca.
HccnenoBanue M pelIeHHE NPOM3BOJIBHBIX CHCTEM JIMHEWHBIX YpaBHEHW. PemieHne oaHOPOAHBIX
cucreM. Teopema o HasokeHUU perieHnid. CTPyKTyphl OOIIEro pelieHns OJHOPOIHBIX U HEOAHOPOAHBIX
cucreM. DyHkuuu, oroOpaxkeHus. JIuHeiHbI omeparop u ero Mmarpuna. OOnacTh 3HaYEHUH W paHT
JIMHEHOTO omeparopa. [lelicTBua HajJ JMHEHWHBIMH orneparopamMu. MHBapuaHTHBbIE MOIMPOCTPAHCTBA.
CoOcTBeHHbIE 4YKcIa U COOCTBEHHBIE BEKTOpHI JIMHEHHOro omeparopa. JIuHeiHble, OUIMHEWHHBIE U
KBaJlpaTu4yHble (POPMBI.

OcHoOBHBIE 337a4M aHAJIUTHUYECKOM reomeTpuu. lIoHATHA ypaBHEHUI KPUBONH M IIOBEPXHOCTH.
JexaproBa cuctema koopauHar. KpuBosinHeHHbIE cuCcTeMbl KOOPAWHAT (MOJSpHAsl, HWIMHIpUYECKas U
cdepuueckas). KpuBble u MOBEpXHOCTH BTOPOTO MOPSIIKA.

MHoxecTBa W onepanMu HaJ HUMU. BemecTBeHHble uncina M HX  cBOMCTBA. CHCTEMBI
okpecTtHOcTei. OnHocTOopoHHME OkpecTHOCTH B R. [locnenoBarensHoCTh U ee npenen. [penen pyHKmy.
Teopems! o npeaenax. Heonpenenennsie Beipaxkenus. HenpepoeiBHOCTh pyHkmu. Knaccuduxanms Touek
paspbiBa JEHCTBUTEIbHO3HAYHON (YHKIIMM OJHOTO JEHCTBUTENBHOTO aprymeHTta. IlepBbiii u BTOpOit
3aMedaTesbHbIC MTPEIEIIbl U UX CIEICTBUS.

Huddepenunpyembie oToOpakeHus. CTpoeHue NpPOU3BOAHOM Marpuilbl. HekoTopele cBocTBa
MPOM3BOMHBIX. Tabmuila mpou3BOAHBIX. [Ipow3BomHas cimokHOW M oOparHo ¢yHkiui. [IponsBogHas
GyHKIUMH, 3aJaHHBIX [apaMeTpPUYEeCKH U HesIBHO. [eoMeTpuueckuii M MEXaHMYECKUH CMBICI
npousBoaHou. [IpousBoaHas mo HampaBineHuto. [Ipou3BogHble BhICHIMX MOPsSAKoB. Juddepenunan
¢ynkumu.  WuBapuantHOCTh  (popmMbel  mepBoro  auddepennuana.  OCHOBHBIE  TEOPEMBI
auddepeHInanbHOr0  MCUMCICHUs  (QYyHKIMM  OOHOM  mHepeMeHHOH. JlocTtaTouHble  yCIIOBHS
muddepeHIUpyeMoCcTH (PyHKIIMU OJJHOM M MHOTHX IIepeMeHHbIX. J(uddepeHiuansl BBICIINX TOPSIIKOB.

PackpeiTie HeompeneneHHoctei. Teopema JlomuTans. MoHoTOHHBIE (DYHKIIMH. DKCTPEMYMBI.
VYcnoBHble 3KcTpeMyMbl. [ToOanbHble 53KcTpemyMmbl. HaxoxkaeHue HauOONBIIMX M HAMMEHBIINX

CornacoBaHa Ha noprane Ne 35812 28



3HAYCHUI. IlocraHoBKM  3ada4  JHUHEHUHOTO, HEJIUHEHUHOTO, KBaJIPaTUIHOTO, BBIIIYKJIOTO
MPOrpaMMHUPOBAHHIA.

OmnpeneneHHbIl MHTErpal U €ro CBOWcTBAa. BrluncieHue omnpenesneHHoro mHrerpana. MHrerpan
Kak ¢yHkius BepxHero npenena. @opmymna Herotona - JleliOnuna. IlepBooOpasnas. HeonpeneneHHsbrit
unTerpan. OCHOBHbIE CBOHMCTBa. TaOmuiia WMHTErpasoB. 3aMeHa TMEPEMEHHBIX B HEOIPEICICHHOM U
onpenenEéHHOM HHTErpaiax, MOJABEACHHE MOA 3HaK auddepeHnana, WHTETPUPOBAHHUE IO YACTSIM.
WuTerpupoBanue panroHanbHbIX GyHKIUH. HecoOcTBeHHBIE HHTETpasibl 1-T0 poaa (Ha HEOrpaHUYEHHOM
npoMexxyTke). HecoOcTBeHHbIE MHTErpaibsl 2-ro poja (OT HEOrpaHWYEHHBIX (yHKIMA). BelsicHeHue
CXOJMMOCTH HECOOCTBEHHBIX MHTETPAJIOB UCXOAS U3 OIIpeeeHns. TeopeMbl CpaBHEHUS.

KparHble nHTErpaibl, MOBTOPHBIE MHTETPajbl, BHIYMCICHUE KPAaTHBIX MHTETPAJIOB CBEACHUEM K
MOBTOPHBIM (Teopema PyOunn). 3aMeHa EePEeMEHHBIX B KpaTHBIX HHTerpaiax. KpuBoimHeHbIE CUCTEMBI
koopauHar. [lonspHas, chepuyeckas U NUIMHIPUYECKUE CUCTEMBbI KoopAuHAT. KoopauHaTHbIe TUHUHU U
MIOBEPXHOCTHU. 3alliCh YPaBHEHUM KPUBBIX U OBEPXHOCTEN B Pa3IMYHBIX KPUBOJIMHEWHBIX KOOPAMHATAX.
KpuBonuHeliHble ¥ MOBEPXHOCTHBIE HHTETPaJIbl 1-T0 U 2-10 poAa. IJIEMEHTbI TEOPUH TOJIS.

[Monsitme  muddepenmmanbaoro  ypaBHeHus.  YactHoe, ofmiee, ocoboe  perieHus
mudepeHInanTbHOr0 ypaBHEHUs. 3ajaya O BBIIEJICHHH KOHKPETHOTO pelieHus audQepeHnaiTbHoro
ypaBHeHUs (3azadya Komm, MHOroroueuHele M KpaeBble 3agauu). KoppekTHO UM HEKOPPEKTHO
MIOCTaBJICHHbIE 33Ja4d O BBIJEJIECHUHM KOHKPETHOro pelieHus. Teopema CyIIECTBOBAaHUS U
€IMHCTBEHHOCTH. YPaBHEHMsI C pazJessdioliuMucs rnepeMeHHbIMU. OJHOpoaHbIe ypaBHEHU. JInHelHbIe
ypaBHEHUs, ypaBHeHUsI bepHynu, ypaBHeHus B MONHbIX aAuddepeHnmanax. YpaBHeHHs] N-TO MOPSIKA.
Kitacepl ypaBHEHHMH, MAONYCKAalOIIMX IOHM)KEHHE NOpsaka. JIMHEHHblE ypaBHEHMS N-TO IOpsAJKA.
Jluneitnsiit muddepeHnmanbueiii oneparop. basuc B mpoctpancTBe pemeHuid. CTpykTypa oOriero
pemeHus. MeTox Bapyanuu Mpou3BOJIBLHON MOCTOSTHHOW. YpaBHEHUS C MMOCTOSIHHBIMH KOA(PHIIMEHTaMHU.
Cucrembl muddepeHInanbHbIX ypaBHeHUH. Ilepexon OT ypaBHEHUS N-TO MOpAIKAa K CHUCTEME n
ypaBHEHUI nepBoro nopsaka. CucTeMbl JIMHEHHBIX AU(depeHnanbHbIX YpaBHEHUH.

[lonsiTue GbyHKIIIN KOMILIEKCHOTO MIEPEMEHHOTO. [Ipenen, HEINPEPBIBHOCTb,
muddepeHIUpyeMOCTh  (PYHKIMH KOMIUIEKCHOTO —TIE€PEMEHHOTO. YCIOBHS Iu(PepeHIINPYEMOCTH.
I'eomeTprueckuii cMbICT MIPOU3BOAHON. AHANUTHYECKHE (QYHKLIUH.

UucnoBele psabl ¢ KOMIUIEKCHBIMM uieHaMH. CXoOuMMOCTh U cymMMa psfa. AOcoiroTHas U
ycioBHas cxonuMocTh. HeoOxoaumelil mpusHak cxoguMocTH. CBoMcTBA aOCONIOTHO CXOASIIUXCS PS/IOB.
JlocratouHble TNPU3HAKM AOCONIOTHOM  CXOAMMOCTH  YHUCIOBBIX PSJIOB. 3HAKONEPEMEHHbIE H
3HaKOYepeIyIOIUeCs] YUCIOBbIE Psi/ibl C BELECTBEHHBIMU WwieHaMH. Teopema JlefiOHUIIA O CXOOMMOCTH
3HaKodepeayronmxces psanoB. [lonsarue pyHKIMOHATBHOTO psia. OOIaCTh CXOAMMOCTH (HYHKIIMOHATBHBIX
psnoB. PaBHOMepHast 1 paBHOMEpHasi BHYTPU OOJIACTH CXOJUMOCTH (YHKIIMOHAIBbHBIX psAAoB. IIpn3Hak
Beliepmirpacca. CBoiicTBa paBHOMEPHO U PaBHOMEPHO BHYTPH OOJIACTH CXOASIIMXCS (PYHKIIMOHAIBbHBIX
psanoB. Crenennble psibpl. Teopema Abens. Psan Teitnopa. EauHcTBeHHOCTD pasnoxkeHus B psz Tenopa.
[Ipencrasnenne snemeHTapHbix GyHKIUN psgom Termopa. Psaast Jlopana. EMMHCTBEHHOCTh pa3iiosKeHUS
B psan Jlopana. Ilonstue ocoGoit Touku. Knaccudukanus M301MpOBaHHBIX OCOOBIX TOYEK. BbIueTsl.
OcHoBHas TeopeMa O BbIYeTax.

OproroHajibHbIe CUCTEMBI B THIILOEPTOBBIX MPOCTpaHCTBaX U psaabl Pypbe mo HUM. Paner Oypbe
10 OPTOTOHANILHEIM cucTeMaMm (GyHKiui B L2[a,b]. JlocTarounbpie ycnoBUs pa3ioKUMOCTH (YHKIUNA B
psan @ypre. Kommnekchas dopma psga Oypee. AMIITUTYAHBIN, YaCTOTHBIA U (ha30BbIA CHEKTphI. Psabl
®Oypbe i 4€THBIX U Heu€THBIX (QyHKIuil. CxomumocTs psaaoB dypse mo Hopme mpoctpaHcTB Cla,b],
L2[a,b] (paBHOMepHass u cpeaHekBagparuyHas). Iloroyeunas cxomumocts. MHTErpupyemMocTs U
muddepenunpyeMocts psaoB Oypwe. [Ipeodpasosanue dypoe. UuTerpan @ypne. Oneparop Jlammaca.
Opurunan u uzobpaxkeHue. TeopeMbl 3ama3ibIBaHus, cMeIleHUs, AU(QepeHnpoBaHs OpUTHHANIA U
M300paKeHHsI, UHTEIPUPOBAHUS OpUTHHATIA U U300paxeHus. [IpunokeHus onepaioHHOTO HCYUCTIEHUS.

14.1.7. Tembl KOHTPOJIBHBIX PA0OT
1 cemectp

1. JIuneiinas anreodpa.

2. AHanuTHuYecKas reoMeTpHUsI
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3. BBeneHue B MaTeMaTn4eCcKuil aHaJIN3.

4. IuddepeHunanbHOE UCUNCICHUE.

5. OnpenenenHbie 1 HECOOCTBEHHbBIE HHTETPAIBI.
2 cemecTp

1. KparHble MHTErpabl.

2. Muddepennmanbubie ypaBHEHUS

3. Beenenue B TOKII.

4. Teopust psAZI0B, TEOpHUS BHIYETOB

14.1.8. Bonnpochl Ha caMONIOATOTOBKY
1 cemectp

. AnreGpa reoMeTpUYECKUX BEKTOPOB.

. [IpsiMast Ha MJIOCKOCTH.

. ImockocTs.

. [Ipsimas B mpocTpaHCTBE.

. beckoHeuHo Masble 1 6€CKOHEYHO OOJIbIINE BETUUNHBI

. ACUMIITOTBI

. IIpon3BoaHast 1o HanpasJICHHUIO.

. ['eomerprueckuii 1 MEXaHUYECKUI CMBICII ITIPOU3BOTHON
. 'eomeTprueckue npuiIoKeHHs POU3BOAHON

10. ®opmymna Teinopa

11. Meron HauMEHBIINX KBAIPaTOB

12. BeinykJibie ¥ BOTHYTbIE PYHKIUN

13. I[TonHOE MccnenoBaHre GYHKIUN U IOCTPOEHHUE rpaduka
14. Tlpunoxenus onpeaeneHHOro HHTerpaia

O 01N DN b W~

2 cemecTp

. [IpunoxeHust KpaTHBIX UHTETPATIOB

. UucneHHsle MeTOAbI perienus quddepeHnalIbHbIX YpaBHEHUH EepBOTO MOPsIAKa.

. UucrieHHbIe MeTOBI perteHus i HepeHnaIbHBIX YPaBHEHHH BBICIITHX TOPSIIKOB.

. DneMeHTapHbIe (PYHKIIUU KOMITJIEKCHOTO IEPEMEHHOTO U OTOOpaKEeHUs!, OCYIIECTBIsIEMbIE HMHU.
. Kondopmasie otoOpakeHus.

. I[TocnenoBarenbHOCTH C KOMIUIEKCHBIMU YJICHAMHU.

. Kpyr, mHTEpBaN u paguyc CXOMMMOCTH CTETIEHHOTO Psia.

. [IpunoxeHue TeoOpuH BEIYETOB K BEIYUCICHHUIO ONPEACTICHHBIX HHTETPAJIOB.

. CroiicTBa peodpazoBanusi Oypse.

10. CeépTka pyHKIMH.

O 0 1IN DN K~ W —

14.2. TpeGoBaHus K OLEHOYHBIM MATEPHAJIAM JIS JTUL[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310pPOBbS 1 HHBAJIH/I0B
s M ¢ OrpaHUYEHHBIMU  BO3MOXKHOCTSMM  370pPOBbS U HMHBAJIUJIOB IIPELYCMOTPEHBI
JIOTIOJIHUTENbHBIE OLIEHOYHbIE MaTepHallbl, IepeueHb KOTOPBIX YKa3aH B Tabnuue 14.
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Ta6Jmua 14 — I[OHOJIHI/ITGHBHLIC Marcpualibl OICHUBAHUA JI JIML C OTPAaHUYCHHBIMHA BO3MOXHOCTIMU

3I0pPOBbSI M HHBAJIHMIOB

Kareropun
00yJarommxcs

C HapyueHusaMu
cryxa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIBHOTO
anmnapara

Buasl TOIMOIHUTEIILHBIX OLIEHOYHBIX
MarepuanoB

TecTbl, MUCEMEHHBIE CAMOCTOSATENBHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

CobecenoBaHue 110 BOIIPOCAaM K 3a4€Ty,
OIIPOC 0 TEPMHUHAM

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOSATENIFHBIE PA0OTHI, BOIIPOCHI K
3auery

@opMbI KOHTPOJIS U OLEHKHU
pe3yJIbTAaTOB O0YUYCHUS

[Ipenmy1iieCTBEHHO MUCbMEHHAs
IIPOBEpPKaA

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAWBUIYATIBHO)

HpeI/IMyH_IeCTBeHHO JAUCTaHIITMOHHBIMU
MCTOJaMH

C orpaHMyYeHUSIMH 11O
OO0IIEeMETUITUTHCKIM
MOKa3aHUsM

TGCTBI, IIMCBMCHHBIC CaMOCTOATCIIBHBIC
pa6OTBI, BOIIPOCHI K 3a4CTY,
KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBETHI

[Ipenmy1iecTBEHHO IPOBEPKA
METOJIaMH UCXOSI U3 COCTOSIHUS
00yyaronierocst Ha MOMEHT ITPOBEPKU

14.3. MeToguueckne peKoMeHAalHH M0 OIleHOYHBIM MaTepuasiaM JJisl JUI ¢ OTPAaHUYEeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 MHBAJIN/10B

Jns nun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI M WHBAJIMJOB IIPEIYyCMAaTPUBACTCS
nocTynHas popMa nperocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPE/ICTB, 8 UMEHHO:

- B TIeYaTHOU (opMme;

— B TIe4aTHOU (hOpMe C YBEITMUYSHHBIM MIPU(TOM;

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 33/IaHUS BCIYX;

- NPeAOCTaBICHUE 3a/IaHHsI C UCTIOIb30BAaHHEM CYpPIOTIEPEBO/IA.

JIluiaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsl M MHBAJIMJaM yBEJIMUYMBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux OOydYaromuxcs MpeaycMaTpruBaeTCs
nocTynHas popMa npeocTaBiIeHHsl OTBETOB Ha 3a/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- NPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOueHWBaHHS pPE3YJAbTaTOB OOYYEHHUS JIUI] C OrPAaHUYECHHBIMH BO3MOXXHOCTSIMH
3/I0POBbS M HMHBAJIMJIOB MO JUCLUIUIMHE MpPeIycMaTpUBaeT MpefocTaBleHue MHpOpManuu B Qopmax,
aIaTHPOBAHHBIX K OTPAHUYCHUSM UX 370POBbS i BOCIPUATHS HH(OPMAIINN:

JI1s1 1ML ¢ HApYLIEHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

- B IIe4aTHON (hopMe YBETUUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HAPYLIEHUSIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

— B Ie4aTHou (hopme.

JIJ1s1 i1 ¢ HAPYUIEHUSIMHM ONIOPHO-ABUTATEJLHOI0 annapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opme.

[Tpy HEOOXOOUMOCTH JUIS JIMII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMHM 37I0POBbS M HHBAJIMJIOB
IpoIieTypa OIICHUBAHUS PE3YIETaTOB 00yUSHUST MOXKET IIPOBOANUTHCS B HECKOJIBKO ATAIIOB.
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