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

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

YTBEPXIAIO
[Ipopexrop o YP
Cenuenko I1.B.
«13» 12 2023 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
MATEMATHKA

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

Hanpasiennocts (npoduip) / cienmanu3aius: [IporpaMmmupyemMblie paaiioTeXHUYeCKHeE YCTPOiicTBa
dopma 00yueHUS: OUHASA

®akynbreT: Pagnorexunueckuii pakyabrer (PTD)

Kadenpa: TesekommyHukanuii u ocuoB paauorexuuku (TOP)
Kypc: 1

Cemectp: 1, 2

VY4eOnsIii man Habopa 2024 roga

O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOIM qesTeIbHOCTH 1 cemectp 2 cemectp Bcero Ennnuner
JlexMoHHbBIE 3aHATHS 50 50 100 4acoB
[IpakTrueckue 3aHATUA 64 64 128 4acoB
CamocTtosarenbHas pabora 66 66 132 4acoB
[TonroroBka u ciada 3K3amMeHa 36 36 72 4acoB
OO61mas Tpya0eMKOCTh 216 216 432 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 6 6 12 3.€.

@OopMBI IPOMEKYTOUYHOHN aTTECTALIUU Cemectp
DK3aMeH 1
OK3aMeH 2

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

®UO: Cenuenko I1.B.

HomxHocTk: [IpopekTop o YP

Hata mognucanus: 13.12.2023

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

Tomck
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CBEJEHUA Ob AKTYAJIM3ALIUN

Copepxanne paboueil mporpaMMbl ObUIO aKTYaTU3UPOBAHO B CIEAYIOIIUX pa3ienax:

1. akTyanu3oBaHbl pa3aeibl (TEMbl) TUCIHUIUIMHBI U UX PACIOIOXKECHHE O cemecTpaM (Tabiauiia
5.1);

2.aKTyaJIn3uPOBAHO COJCPKaHUE TAOIHUIIBI 5.2 B 4aCTH COMEPKAHUS U TPYIOEMKOCTH;

3. aKTyaaM3MpPOBaHO COAEPIKAHUE TAOIHIIBI 5.3 B 4aCTH COACPIKAHUS M TPYIOEMKOCTH;

4. aKTyaJTM3UPOBAHO COCPKaHKUE TaOIHIIbI 5.6 U B CHITy 9TOTO U3MEHMIACh Tabua 9.1;

5. aKTyalu3upOBaHbl THIIOBBIC OIIEHOYHBIC MATEPUAIIBI - PACIIMPCHBI TECTOBBIC 3aJaHHs B TyHKTE
9.1.1.

AKTyanu3upoBaHHas pabouas mporpaMma pacCMOTpeHa U oJo0peHa Ha 3acegaHuM Kadeapbl
Marematuku, npotokos Ne 2 ot «16» 09 2024 r.
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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).

HNunexce nuctumaunel: b1.0.02.03.

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,

CornacoBaHa Ha noptane N2 79214 3



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 AesSTEIBPHOCTH
4JacoB |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 22 12 10
Hanucanne KkoHCIIEKTa caMONOATOTOBKHU 42 21 21
[ToaroToBka K KOHTPOJIBHOM paboTe 32 14 18
IHoaroroBka u capavya 3K3aMeHa 72 36 36
O0mas TpyaoeMKoCTh (B 4acax) 432 216 216
Oo0mas TpynoeMkocTh (B 3.€.) 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 — Pazyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHbHOCTH

Jlex. Cam. Bcero
[Tpak. dopmupyembie
HasBanus pasznenoB (Tem) TUCIUTLTAHBI 3aH., pab., | vacos (6e3
3aH., 4 KOMIIETEHIINH
q q AK3aMeHa)
1 cemecTp
1 DnemMeHThI TeOpUH MHOXKECTB: TIOHATHE O 6 2 7 15 OIIK-1
MHOECTBaX, UX Kiaccu(uKaius, 1eHCTBUS HaJl
MHOECTBaMU. MaTeMaTuuecKue CTPyKTYpHI.
2 KomIuieKkcHbIE YHclia; MOHATHE U (DOPMBI 8 8 9 25 OIIK-1
3aMucy KOMIUIEKCHBIX uncen. Onepanuu Haj
KOMIUIEKCHBIMU YHCIIAMHU.
3 Anre6pa reoMeTprueCcKUX BEKTOpOB. OCHOBBI - 4 12 16 OIIK-1
AHATUTUYECKOW T€OMETPHUH.
4 Matpuiipl, OIpEETUTENIN, OTIPEICTICHHBIC 6 6 13 25 OIIK-1
CJIAY: dopmyiner Kpamepa, meron ["aycca,
MAaTPUYHBIA METO/I.
5 Benenue B aHanu3 (BKirovas GyHKIIUNA 10 14 6 30 OIIK-1
KOMIUIEKCHOTO MIEPEMEHHOT0).
6 uddepennnanbHoe ucurcieHue (BKIrouas 10 19 11 40 OIIK-1
JuddepeHraIbHOe HCUUCICHUE QYHKINN
KOMIUIEKCHOTO TIEPEMEHHOTO).
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7 UnTerpanbpHOe HCYHCTICHUE GYHKINUN OJTHON 10 11 8 29 OIIK-1
nepeMeHHou. Pacmmpenne nonsrus
nepBooOpaszHoit. IHTerpan oT aHaATMTUIECKON
GyHKIIH.

Hroro 3a cemectp| 50 64 66 180

2 cemecTp

8 HecoOcTBeHHbIe uHTErpansl. IHTErpasbHbie 8 10 12 30 OIIK-1
npeoOpazoBanus. [Ipeobpazoanust Oypee,
Jlamnaca.
9 UnTerpanpHOE HcunciaeHue GyHKIIMA MHOTHX 10 14 14 38 OIIK-1
MepeMEeHHBIX (BKJIFOYasi HHTETPai OT QYHKIIMHU
KOMIUIEKCHOTO MEPEMEHHOT0). DIIeMEHThI
TEOpHUU TOJIS.
10 Juddepennpanbabie ypaBHEHUS. 10 10 12 32 OIIK-1
11 DnemeHTbI TEOPUU JTUHEUHBIX IPOCTPAHCTB. 12 16 15 43 OIIK-1
CucTeMbl TMHEHHBIX aNre0pandecKux
ypaBHeHUN. JINHENHBIN oniepaTop.
12 KomruiekcHbIe ynciaoBbie U GyHKIMOHANbHbBIE | 10 14 13 37 OIIK-1
panel. Pansl @ypoe, Telnopa, Jlopana.

Hroro 3a cemectp| 50 64 66 180

Wroro| 100 | 128 | 132 360

5.2. Conep:xanue pa3esoB (TeM) JTUCHUNINHBI

Coneprkanne pa3ienoB (TeM) TUCHUTUIAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B Ta0ymIe 5.2.
Tabmuna 5.2 — Coneprkanue pa3zienos (TeM) TUCHUILIMHEI (B T.4. 10 JEKIUSIM)

TpynoemkocTs
HaszBanus pasnenos Coneprkanue pas3ienioB (TeM) TUCIUILTAHBI dopmupyemble
(TEeM) DUCHUTUIMHBI (B T.4. IO JICKITHSIM) (MeKUHOHHEIC KOMIIETEHIINU
3aHATHA), U
1 cemecTp

1 DnemeHTBI TEOPUN MHosxecTtBa. OCHOBHBIE TOHATHS. Unc0BBIE 6 OIIK-1
MHOJKECTB: IIOHATHE O  |MHOKecTBa. CKaJsipHbIE U BEKTOPHBIE
MHOECTBAX, UX BeMuMHbl. KoHeuHble, OeCKOHEUHBbIE,
KJaccupukanus, CYETHBIE, HECYETHBIE MHOXKECTBA.
JENCTBUS HAll OrpaHu4eHHbIE, HEOTPAaHUYEHHBIE
MHO>KECTBaMHU. MHOkecTBa. [ 'panunibl MHOeCTB. [loHsATHE
MaremaTtuueckue MaTeMaTHUYeCKOU CTPYKTYpbl. CTPYKTYphI
CTPYKTYpBHI. JIMHEMHOT O IPOCTPAHCTBA,

apu(MeTHUECKOro MpOCTPaHCTBA.

CootBercTBHs. BUibl COOTBETCTBHI.

[Tonsitne pyHkIMu (oneparopa).

Knaccudukanus GpyHKIUN B 3aBUCUMOCTH

OT pa3MEPHOCTEN MTPOCTPAHCTB.

Utoro 6
2 KoMmiuiekcHble yncina: | MHOXKEeCTBO KOMIUIEKCHBIX Yuces. @opMbl 8 OIIK-1
HOHSTHE U HOPMBI MIPEJICTaBICHHS] KOMILJIEKCHBIX YHCEI
3aMycy KOMIUIEKCHBIX  |(anreOpanueckasi, mokazareiabHas 1
yucen. Onepanuu HaJlT | TpUroHOMeTpuieckas). Oneparuu Hal
KOMIUIEKCHBIMU KOMIUIEKCHBIMU YHCIIAMHU.
YUCJIaMH. HUroro 8
5
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3 Anrebpa
r€OMETPUUYECKHUX
BEKTOPOB. OCHOBBI
AHAIUTUYECKOU
T€OMETPHUH.

CaMOCTOSITEIbHOE U3YyUEHUE TEOPHN.
CucTteMbl KOOPJMHAT B IPOCTPAHCTBE U HA
IUIOCKOCTH. [[ekapToBa nmpsMoyrosbHas u
HoJIsIpHasi cucTeMbl KoopauHaT. CrocoObl
3aJ]aHMs JIMHUU HA TUIOCKOCTH. Y paBHEHHE
IPSMO Ha TNIOCKOCTH B PAa3JINYHBIX BUAAX:
o011emM, KaHOHUYECKOM (B OTpe3Kax), ¢
YTIOBBIM KOO PHUIIMEHTOM, IPOXOSAIIEH
yepe3 TaHHYI0 TOUYKY B JAHHOM
HaIlpaBJICHUH, Yepe3 JABE TOUKHU. Y CIIOBUS
NapajuIeIbHOCTH U NIEPIICHAUKYIIPHOCTH
JIBYX NPAMBIX. Y paBHEHUS IPSIMOU U
TUIOCKOCTH B IMPOCTPAHCTBE U MX B3aUMHOTO
pacnosoxeHus (IapauieIbHOCTH,
NepreHINKYIAPHOCTH). JIMHIKM BTOPOTO
HOPSIIKA: OKPY>KHOCTb, SJUIMIIC, THIepooa,
napabona. Onpesenenne, BUIbI ypaBHEHHNA U
rpa¢ukoB. [loHsTHE SKCLIEHTPUCHTETA.

OIIK-1

Htoro

4 Matpuiibl,
OINpPEACINTEINH,
onpezaeneHHsle CJIAY:
dopmynsl Kpamepa,
Mmeron ["aycca,
MaTpUYHBIA METOL.

Marpuupl 1 onepauuu HaJl HUIMH.
[TpuMeHeHue MaTpuLl Uil 3aaHus
¢byukuuit. JIunelinas ¢popma kak nmpumep
JauHelHoro oneparopa. KBanparnunas
dopma. Onpeznenurens. OnpeneneHue,
CBOWCTBA, METO/IbI BEIYUCIEHHS. MUHOPBI U
anreOpanyeckue gonoaHeHus. Teopema
pasnoxxenus. Perenue onpeneneHHbIX
CHCTEM JIMHEHHBIX alre0pandeckux
ypaBHeHHii MeTozioM Kpamepa, meTogom
["aycca 1 MaTpUYHBIM METOJIOM.

OIIK-1

HUroro

5 BBenenue B aHanus
(BxirOUast PyHKITUN
KOMIUIEKCHOTO
MEPEMEHHOTO).

@OyHKIMHA KOMIUIEKCHOTO ITEPEMEHHOTO.
Kommozurust ¢hyskmnmii, o0OpatHast GyHKITHS.
[TocnenoBaTeabHOCTD U €€ Mpejied.
HenpepsiBHOCTH PyHKITNHN. [Tpenen
dbyukun. HeonpeneneHHble BoIpakeHUS.
Knaccudukanust Touek pa3pbriBa YMCIOBOM
GYHKIIUH 1eHCTBUTEIBHOTO apTryMEHTa.
beckoneuHo manbie 1 O€CKOHEUHO OO0JbIINe
byHKIIMK 1 UX cBoiicTBAa. CpaBHEHHE
OECKOHEYHO MaJIbIX (DYHKIIHH, MTOPSIOK
MasnocTu. [ naBHast yacTh OECKOHEUHO
Majoit. CpaBHEHHE OECKOHEYHO OOJIBIIINX
GyHKIMHA, TOPSIIOK pocTa. [ 1aBHas 4acTh
0EeCKOHEYHO OOJIBILION.

OIIK-1

Hroro

10
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6 Muddepennmansoe |Ilonarue quddepenmmpyemoit pyHKImH. 10 OIIK-1
ucuucienue (Bkmovas |[Auddepenunan pynkuun. IHBaprHaHTHOCTH
mudhepeHIHaTBEHOS dopmel muddepeHIrana nepBoro NopsaKa.
ucuncienue Gpynkmuii  |IIpousBogHast MaTpuIa U €€ CTPOCHHE.
KOMIUIEKCHOTO [ToHsTHE YaCTHOM TPOU3BOIHOM.
[IEPEMEHHOT0). [TpousBoaHas 1o HanpaBiieHUO. I’ pajnueHT.
YcnoBus muddepeHnpyeMocTr QyHKIHH.
Anamutnaeckue Qynkuuu. [IponsBoansie n
TQQepeHIraIbl BBICIIAX MOPSIKOB.
®opwmyia Teinopa. [Ipunoxenus
muddepeHImana B mpuOIMKEHHBIX
BbruncieHusx. [lpasuno Jlonurans.
['eomeTpuyeckuii ¥ MEXaHUYECKUI CMBICIT
MIPOW3BOTHOM IS BEIIECTBEHHBIX (DYHKIIHIA.
HccnenoBanme GpyHKIHH.
Hroro 10
7 IaterpanbHOE [TepBooOpasnas. Heonpenenéuuslii 10 OIIK-1
ucuUucieHue PyHKIUI  |MHTErpa u ero cBoiictBa. MeTosl
OJIHOM NepEMEHHOM. MHTETPUPOBAHUSA: NIOJIBEJCHUE 110 3HAK
Pacmmpenue nonsitua | auddepennnana, HHTErpupoBaHUE 1O
epBOOOPA3HOIL. 4acTsM, UHTETPUPOBAHUE PALMOHAIIBHBIX
Wurerpai ot npoo6eit. OnpenenéHHbI HHTErpall U €ro
AHAIUTUYECKOU cBoiicTBa. [IpuioxeHus onpeneneHHoro
byHKUIMN. uHTerpana. MlaTerpan ot aHanuTu4ecKou
(YHKIHN KOMITJIEKCHOTO ITEPEMEHHOTO.
3agaya 0 BOCCTAaHOBJICHUU (DYHKIMU 1O €
nonHoMy AuddepeHnuany.
Utoro 10
Uroro 3a cemectp 50
2 cemecTp
8 HecoOcTBeHHbIE Heco6ctBennsie unrerpains [ u Il pona. 8 OIIK-1
MHTETpaJibl. [TonsiTHe 06 MHTETPATHLHOM
WNurerpaibhabie npeoOpazoBanuu. [IpeodbpazoBanue Oypre.
npeoOpa3oBaHuUs. CnexrpanbHbiii ananus. [IpeodpazoBanue
[TpeoOpaszoBanus Jlannaca. OpurunHan u u3o00pakeHue, ux
®dypse, Jlannaca. cBorcTia. [IpunoxkeHns onepamuoHHOro
HCYHUCIICHUS. Penienue JIMHeHHbIX
Qg depeHInaIbHbIX YPaBHEHUN U CUCTEM
JMHEHHBIX TU(PEepeHINaTbHBIX YpaBHEHUN
OIepaTOPHBIM METOJIOM.
Hroro 8

CornacoBaHa Ha noptane N2 79214




9 UnTerpanbHoe
ucuucienue GpyHKuui
MHOTHX TIEPEMEHHBIX
(BKJIrOYAst UHTErpaji OT
(GYHKIIMN KOMIJIEKCHOTO
[IEPEMEHHOT0).
DneMEHTBI TEOPUH TIOJISL.

[TonsiTne unTeTpana no gurype
(MHOroo6pasuto). Kpusonuneiinsie
unrerpaisl | u Il pona. Ux pusmueckmii
CMBICJI, CBOMCTBA U BBIYUCIICHUE.
He3aBucnMocTh KpUBOJIMHENHOTO UHTErpaja
II pona oT myTH HHTETPUPOBAHMUSL.
ITorenumansHOE BekTOpHOE nosne. MHTerpan
0T ()YHKIIMY KOMILIEKCHOTO TIEPEMEHHOTO.
[TonsTue BbryeTa. JIBOMHON MUHTETPAI U €TI0
cporictia. [loBepxHocTHble nnTEerpansl [ u Il
pona. X ¢u3ndeckuii CMBICI, CBOKWCTBA.
TpoiiHOM uHTErpan u ero ceoucTsa. I1oTok u
JMBEpPreHus BEKTOpHOTo noirst. Popmyna
Octporpaackoro-I"aycca. Llupkysiius u
poTOp BeKTOpHOro noisi. @opmyna I'puna.
®opmyna CTokca.

10

OIIK-1

Htoro

10

10 Juddepennuanbabie
ypaBHEHHUS.

[TonstTue nuddepeHIManTbHBIX YpaBHEHUH,
uX BUIBL, TOpsAoK. [lonarue pemenus Y.
Buns! pewennii. 3agaua Komn.
JuddeperunanbHbie ypaBHEHUS IEPBOTO
MOPsIIKA: OCHOBHBIE MOHATHUSA U 3a/1a4U.
Merons! pellieHNs YpaBHEHUH: C
pa3eNSOIUMHUCS IEPEMEHHBIMU,
nuHeHbIX. uddepennnanbabie ypaBHEHUS
BBICHINX MOPSAKOB: OCHOBHBIE MIOHATHUS U
3agaun. CucreMsl 1uddepeHantbHbIX
YPaBHEHHUHU.

10

OIIK-1

HUroro

10

11 DnemeHTHl TEOpUU
JIMHEWHBIX MPOCTPAHCTB.
CucreMbl TUHEMHBIX
anreOpandecKux
ypaBHeHUH. JIMHEHHBIN
orepaTop.

Jluneiinbie (BEKTOPHBIC) IPOCTPAHCTBRA.
JIvHeiHbIe MPOCTPAHCTBA N-MEPHBIX
BEKTOPOB. OYHKIIMOHAIBHBIE JTUHEHHbBIC
MIPOCTpaHCTBA (JIMHEHHBIE TPOCTPAHCTBA
bynkumii). JInHeitHas HE3aBUCUMOCTh
CHCTEM JIEMEHTOB BEKTOPHOTO (JIMHEHHOTO)
pocTpaHcTBa. PaHT MaTpHILIbL.
COBMECTHOCTh CHUCTEMBI JTMHEHHBIX
anreOpanveckux ypaBHeHui. VccrnenoBanue
cuctem. Merop ["aycca. Pemenue
HeomnpeaeneHHbIX cucteM. OTHOPOHbIE
CUCTEMBI JIMHEWHBIX anredpandeckux
ypaBHeHUH. COOCTBEHHBIE BEKTOPHI U
coOCTBEHHBIE YHCIIa TMHEWHOTO oIeparopa.
Jluneiinbrit nuddepeHmaIbHbIN onepaTop.
Jluneiinbie muddepeHmanbHbie YpaBHEHUS
nopsiika n. [Toctpoenue pyHmaMmeHTaIbHOM
CHUCTEMBI PEIICHUH JTUHEUHOTO OJTHOPOAHOTO
nudepeHIAIBHOTO YPaBHEHUS MOPSIIKA .
JIvHeitHbIe HEOAHOPOIHBIE
nuddepeHnrabHbpIe ypaBHEHHUS TTOPSJIKA N.

12

OIIK-1

Hroro

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

Kom1uiekcHble 4MCI0BbBIE PSIJIbI.
CxonuMocTh U cymma psifa. AGCOIOTHAS U
YCIJIOBHAsl CXOAMMOCTH YHCJIOBOIO psijia.
KommiekcHble pyHKIIMOHATBHBIE PSJIbI,
o0nacTb cxoauMocTu. PaBHOMepHas
CXOUMOCTh (PYHKIIMOHATIBHOTO Psfa.
CreneHHoOM psifl, €ro 00JaCTh CXOIUMOCTH.
PasnoxeHne o 6a3ucy U3 CTENEHHBIX
¢yuxuuii. Psn Teitnopa. Paznoxxenue
¢bynkuuu B psig Teitnopa. Hynu ¢ynkumm.
O0001EHHbIE CTENIEHHBIE PsAbL. Psin
Jlopana. Pa3znoxxenue GpyHKIUM B psin
Jlopana. OcoOblie TOYKH (QYHKIUHU U UX
kinaccuukanus. Beraersr GyHKIMM U UX
HAXOXKJCHHE JJIs1 OCOOBIX TOUEK BCEX BUIOB.
OcHoBHas TeopeMa o BblueTax. [IpunoxeHue
BBIUETOB K BBIUMCJICHUIO UHTEIPAJIOB
(GYHKIUI KOMIUIEKCHOMN NepeMEHHOM.
[IpocTpaHcTBa CO CKAAPHBIM
npousseieHneM. OpTOroHaJIbHbIE CUCTEMBI
BEKTOpOB, GyHKIMiA. Psig @ypbe mo
OpPTOTOHAIBHOM CUCTeME (PYHKINH.
CX01MMOCTb B CpeIHEM. DKCTpEMaIbHOE
CBOICTBO MHOro4IeHOB Dypbe. 3aMKHYThIE
OPTOHOPMHPOBAHHBIE CUCTEMBI.
Tpuronomerpuueckuii psa ypse.
Paznoxenne ¢pynkunu B psig Oypoe.
Paznuunsie ¢popmel 3anucu psna Dypee.
CrniekTpaibHblil aHAJIN3.

10

OIIK-1

Htoro 10

Hroro 3a cemectp

50

HUroro

100

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HaumeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauna 5.3. — HaumeHoBaHue NpaKTUYECKUX 3aHATUN (CEMHHAPOB)

HasBanus paznenos (Tem) HanmenoBaHue NpakTUYECKUX Tpynoemkocts, | PopMupyeMbIe
JUCIUIINHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIINH
1 cemecTp
1 DnemeHTHI TEOPUU DJEMEHTHI TEOPUH MHOYKECTB. 2 OIIK-1
MHO’KECTB: IIOHSATHE O OrpaHu4eHHbIE U HEOTPAaHUYEHHBIE
MHOJKECTBaX, UX MHO’KECTBA.
KJIaccuukanus, neiMcTBus
HaJl MHOXKECTBAMH.
Maremarnueckue Hroro 2
CTPYKTYPBI.
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2 Kom1uieKkcHbIe Yncia; KomnekcHble unciia u 1eicTBUs Haj 2 OIIK-1
MOHSITHE U ()OPMBI 3aIIUCH  |HAUMH B QJIreOpanvdecKom,
KOMIUICKCHBIX YHCE. TPUTOHOMETPHUYECKON U
Onepauuu Haj IoKa3areinbHOU (popMax
KOMILUIEKCHBIMH YUCJIAMU.  |TPECTaABICHUS.
MHorouieHbl. XapakTepUCTUKA 2 OIIK-1
KOpHEH.
OyHKIIMU KOMIUIEKCHOTO 4 OIIK-1
MIEPEMEHHOTO.
Hroro 8
3 Anrebpa reoMeTpudecKkux | Anredpa reoMeTpUIECKIX BEKTOPOB. 2 OIIK-1
BEKTOPOB. OCHOBBI CkansipHoe pou3BeICHNUE. 2 OIIK-1
aHAJIMTHYCCKOM T€OMETPHUH. | BeKTOpHOE IIPOH3BE/ICHHE.
Hroro 4
4 Martpuiibl, onpeaenutend, | Matpuubl. JleiicTBUS HaJ MaTpUIIaMHU. 2 OIIK-1
onpenenennsie CJIAY: Onpenenurenu. OnpeaeeHHbIe 4 OIIK-1
(opmyusr Kpamepa, Meton  |CJIAY.: hopmyist Kpamepa, meton
['aycca, MaTpH4HBIH METOJ. |[aycca, MATPMYHBIHA METO/.
Hroro 6
5 BBenenue B aHanus CucTeMbl OKpECTHOCTEH. 2 OIIK-1
(BrIIFOYast PyHKIUNA [Ipenen nmocnen0BaTENbHOCTH. 4 OIIK-1
KOMIUIEKCHOTO Tpenen QyHKIHM.
TEPEMEHHOTO). Brluncienne npeesos. 4 OIIK-1
HemnpepsiBHOCTD PYyHKITHH. 4 OIIK-1
Knaccudukamnmst pa3pbiBoB (QyHKITHH.
AcumnToThl rpaduka GyHKIIUH.
Hroro 14
6 uddepenunansuoe [TonsTus nuddepenupyemoit 4 OIIK-1
WCYHUCIICHHUE (BKIIIOYast (GYHKIIUHY | IPOU3BOTHOM MaTPHIIHI.
nudpepeHumanbHOe Texnuka quddepeHnmnpoBanus 4 OIIK-1
ucunciaeHne GpynKui (QyHKIMI BEleCTBEHHOM
KOMILJIEKCHOTO TIepeMEeHHOIA.
MEPEMEHHOTO). IuddeperipoBanune GpyHKIUiA 4 OIIK-1
MHOTHUX apryMeHToB. [ paguenr.
[Tpou3BoHBIC BHICIIUX MOPSIIKOB.
[IpaBuno Jlonuransa 2 OIIK-1
AHanmutndeckue QyHKITIH 2 OIIK-1
KOMIUIEKCHOTO MEPEMEHHOTO.
[Tpunoxenus auddepeHunanbHOro 3 OIIK-1
UCUYHCIICHUS
Hroro 19
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7 IaTerpanbHOE IIpuembl HAXO0XKAEHUS 2 OIIK-1
ucuucienue GpyHKuui HEOIpeIeIEHHOr0 UHTEerpasa.
OJHOU EPEMEHHOM. [Tonsenenue nox 3Hak
Pacmmpenue noHsaTus muddepeHmnmana.
nepBooOpasHoi. MuTerpan | MuterpupoBaHue Mo 4acTsam 2 OIIK-1
OT aHAIMTHYECKOH PanioHanbHbIE POOH. 3 OIIK-1
bymxmm. WHTerpupoBaHue panuoHaIbHbIX
npobdeit
IIpunoxeHus onpenereHHoro 3 OIIK-1
MHTEerpaja. Beraucienue miomaneu
TIOCKUX (Uryp. Beruucnenue 1mHbI
JlyTH KPUBOU
[TpunoxeHust THTErPAITbLHOTO 1 OIIK-1
VCUUCIIEHUS
Hroro 11
Uroro 3a cemectp 64
2 cemecTp
8 HecoOcTBeHHBIE Heco6cTBeHHbIE MHTErpaJIbI IEPBOTO 2 OIIK-1
uHTerpaibl. UHTerpanbHble |M BTOPOro poja
npeoOpa3oBaHusL. [TpeobpazoBanne Dypre, HATErPAT 4 OIIK-1
[Ipeobpasosanus Oypse, @ypbe, CUHYC U KOCHHYC
Jlamnaca. npeo6pazosanus Oypse.
[TpeobpazoBanue Jlamnaca. 4 OIIK-1
Hroro 10
9 UnTerpanbHoe Beruucrienue 1BOMHBIX UHTETPAJIOB. 2 OIIK-1
ucuuciIeHne GpyHKuui KpuBonuneliHble HHTETpalibl IEPBOTO 4 OIIK-1
MHOT'HX IIEPEMCHHBIX pona. KpruBoJIMHEHBIE UHTETPaIbI
(BKIIFOUAst HHTETPa OT BTOPOTO poja. DIEMEHTbI TEOPUH
(GyHKIIMHM KOMIUIEKCHOTO OIS,
MEPEMEHHOT0). INEMEHTB! | [lyrerpan oT GyHKLUH KOMILIEKCHOTO 4 OIIK-1
TCOpUH MOJL. HIEPEMEHHOTO.
Beruncnenue TpoHHbBIX HHTETPATIOB. 4 OIIK-1
[ToBepXHOCTHBIE UHTETPAJIBI.
HTtoro 14
10 Juddepennuanbabie Juddepenunanbable ypaBHEHHS 2 OIIK-1
ypaBHEHHUS. HEPBOTO MOPSIKA.
Juddepenunanbable ypaBHEHHS €
pa3AemAIoIUMUCS TEPEMEHHBIMU.
Jluneitapie nuddepeHnuanbHpIe 3 OIIK-1
ypaBHEHHSI IEPBOTO TOPSIIKA.
YpaBHEHUS BBICIIMX MOPSIKOB. 3 OIIK-1
Henosnxbie ypaBHEHUS.
I'eomeTpuyeckuit CMbICIT 2 OIIK-1
Qg depeHInaIbHbIX ypaBHeHUN
HEPBOTO MOPSIKA.
Hroro 10
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11 Dnementsl TEOpUU JInnelinble npocTpancTBa. Panr 4 OIIK-1
JMHENHBIX IPOCTPAHCTB. MaTpPHULIBIL.
Cucremsl TMHEHHBIX Pemienue HeonpenenéHHbIX CUCTEM 4 OIIK-1
anredpanvecKux JMHENHBIX ypaBHEeHU. Pemenne
ypaBHeHHIL. JIMHEHHBIH OJTHOPOIHBIX CUCTEM JTUHEHHBIX
O1epaTop. ypaBHEHUU
Jluneiinble nuddepeHnnanbHbe 4 OIIK-1
YpaBHEHUS BBICIIUX MOPSIKOB.
JIuneliHbIE ypaBHEHUS C
MOCTOSIHHBIMU K03 punmenramu.
YpaBHEHUs C IpaBOM YacCThIO
CIEUAJIILHOTO BUAA.
CoOcTBeHHBIC UnCIa U COOCTBEHHBIC 4 OIIK-1
BEKTOPBI JINHEHHOTO OIleparopa
(MaTpuisl).
Hroro 16
12 KommuiekcHbie yucioBbie | UUCIoBbIE PsibL. 4 OIIK-1
1 (yHKUMOHAIBHBIC PSNEL. | Crenennble psaabl. Pamsr Teiinopa u 6 OIIK-1
Psaner @ypee, Teinopa, Jlopana. Hynu aHamuTH4ecKux
Jlopana. ¢ynkumii. OcoObie TOUKU. BBIYeTHI.
BrrunciieHue nHTErpagoB ¢ MOMOLIBIO
BbIUETOB.
Psanwr @ypre 4 OIIK-1
Hroro 14
Uroro 3a cemectp 64
Hroro 128

5.4. JlaGopaTopHbIe 3aHATHSA

He npeaycMoOTpeHO y‘le6HLIM IIJTaHOM

5.5. KypcoBoii npoekT / kypcoBasi padora

He npemycMoTpeHO y4eOHBIM ITaHOM

5.6. CamocTosiTesibHass paboTa

Buapr camocTosTenbHOM pa6OTBI, TPYAOCMKOCTb U (bOpMI/IpyeMHe KOMIICTCHI WA ITPCACTABJICHLI B

CornacoBaHa Ha noptane N2 79214

tadyuue 5.6.
Tabmuma 5.6. — Buasl caMmoCcTosATEIbHOM pabOThl, TPYJA0EMKOCTh U (POPMHUPYEMBIC KOMIIETEHITUN
Bunnl
HaszBanus pasnenos . | Tpynoemkocts, | Dopmupyembie
CaMOCTOSITENLHOMI DopMBI KOHTPOJIS
(TemM) MTUCTIMIUIUHBI q KOMIIETEHIINHU
paboTsl
1 cemecTp
1 DneMeHTHI TEOpUU [Togroroska k 3 OIIK-1 Komnoxsuym
MHOKECTB: MIOHATHE O KOJUIOKBUYMY
MHOZKCCTBAX, HX [MoaroToBKa K 0 OIlK-1 TectupoBanue
KJaccupukanus, TECTHPOBAHMIO
JIECUCTBHUS HAL
Hanmcanne koHCIIEKTa 4 OIIK-1 Koucnexr
MHO’KECTBAMHU.
CaMOMOATOTOBKH CaMOIIOATOTOBKH
MaremaTudecKkue
CTPYKTYPBEL Hroro 7
12



2 KommnekcHele uucina: |Iloaroroska k 3 OIIK-1 Komnoksnym
TIOHSITHE U ()OPMBI KOJUIOKBUYMY
3allMCU KOMINICKCHBIX TloaroroBka x 2 OIIK-1 TectupoBanue
umcen. Onepaunu Ha/l | TecTHPOBAHHIO
KOMIIICKCHRIMH Hamucanve KOHCIIEKTa 2 OIIK-1 KoHcmekt
IHCIaAMH. CaMOIOATOTOBKHU CaMOMOATOTOBKHU
IToaroroBka k 2 OIIK-1 KonTposbnas
KOHTPOJIBHOH paboTte pabota
Uroro 9
3 Anre6pa IToaroroBka k 2 OIIK-1 Konnoksuym
F€OMETPUUYECKHUX KOJUIOKBUYMY
BEKTOPOB. OCHOBBI IloaroroBka k 2 OIIK-1 TectupoBanue
AHAJIUTHNYCCKON TECTUPOBAHUIO
[COMCTPHH. Hanucanue KoHCIIEKTA 5 OIlK-1 Koncrnekr
CaMOTIOITOTOBKHU CaMOTIOITOTOBKHU
IToaroroBka k 3 OIIK-1 Kontponbhas
KOHTpPOJIBHOU paboTe pabota
Hroro 12
4 Martpulibl, TloaroroBka x 3 OIIK-1 KomnokBuym
OTIPEICTTUTEIH, KOJIJIOKBUYMY
onpenenennsie CJIAY:  |Hanucanue koHcrekTa 6 OIIK-1 Koncnekr
(opmyusr Kpamepa, CaMOMOATOTOBKHU CaMOTIOATOTOBKHU
MCTOA Faycjca, [ToaroToBka K 2 OIlK-1 TectupoBanue
MaTPUYIHBIA METOJI. TECTHPOBAHMIO
[ToaroroBka k 2 OIIK-1 KonTposnbhas
KOHTPOJIBHOU paboTe pabora
Hroro 13
5 BBejieHue B aHaIIN3 IToarororka k 2 OIIK-1 KomtokBuym
(BKITFOYAsT PYHKIHH KOJUIOKBUYMY
KOMIIICKCHOTO IloaroroBka k 2 OI1IK-1 TectupoBanue
IEPEMEHHOT0). TECTUPOBAHUIO
IloaroroBka k 2 OIIK-1 Kontponbhas
KOHTPOJIBHOU paboTe pabota
Htoro 6
6 uddepennmanpaoe |Iloaroroska k 3 OIIK-1 Komnoxsuym
HCYHUCIICHUE (BKITIOYasi |KOJUIOKBUYMY
auddepeHnranbLHoe IloaroroBka k 2 OIIK-1 TectupoBanue
HCYHUCIICHUEC (bYHKHI/Iﬁ TECTUPOBAHHUIO
KOMILICKCHOT'O IMoxroroBka K 2 OIIK-1 KonTtponbHas
TEPEMEHHOTO). KOHTPOJIbHO# paboTe pabora
Hanucanne koHcnekTa 4 OIIK-1 Koncnekr
CaMOTIOITOTOBKHU CaMOTIOITOTOBKHU
Hroro 11
13
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7 IaTerpanbHOE [Togroroska k 3 OIIK-1 Komnoksnym
UCYHCIICHUE PYHKIMA  |KOJJIOKBUYMY
OJIHOH NePeMEHHOH. IMoaroToBka K 2 OIlK-1 TectupoBanue
Pacmmpenue HE)HSITI/ISI TeCTHPOBAHMIO
;?Ti(;;iﬁa(i’fon' HOI[FOTOBKauK 3 OIlK-1 KonTtposnbHast
AHATHTHICCKO KOHTPOJIBHOU paboTe pabora
yHKIIMN. Hroro 8
Hroro 3a cemectp 66
ITonroroBka u cmaua 36 DK3aMeH
9K3aMeEHa
2 cemecTp
8 HecoOcTBeHHEBIE TloaroroBka x 3 OIIK-1 KomnokBuym
WHTETPAJIbI. KOJIJIOKBUYMY
MuTerpanbHbie IloaroroBka k 2 OIIK-1 TectupoBanue
Hp606pa3OBaHI/I$I. TECTUPOBAHHUIO
IIpeoOpazoBaHus Hanucanue koHCIeKTa 4 OIIK-1 Koncnexr
®ypee, Jlamnaca. CaMOTIOITOTOBKH CaMOTIOITOTOBKH
TloaroroBka x 3 OIIK-1 KonTposnbhas
KOHTPOJIBHOU padoTe pabora
Hroro 12
9 UnTerpanbHoe [Togroroska k 4 OIIK-1 Komnoxsnym
UCYHCIICHUE PYHKIMA  |KOJJIOKBUYMY
MHOTUX IICPEMCHHBIX ITonroroBka k 2 OIIK-1 TectupoBanue
(BKJIIOUAS UHTETPAN OT TECTHPOBAHUIO
(yHKIMH KOMILIEKCHOTO | [anycanme KoHCTIEKTa 4 OIIK-1 KoHcnekr
TEPEMEHHOTO). CaMOTIOATOTOBKH CaMOIIOATOTOBKH
OIIEMEHTbI TEOPUH MOILA. IloaroroBka x 4 OIIK-1 KonTposbaas
KOHTPOJIBHOH pabote pabota
Hroro 14
10 Juddepennuansusie |[lonroroska k 3 OIIK-1 Komnoksuym
YpaBHEHHS. KOJUIOKBUYMY
IloaroroBka x 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IloaroroBka x 3 OIIK-1 KonTposnbhas
KOHTPOJIBHOU paboTe pabora
Hanuncanue koHcnekTa 4 OIIK-1 KoHncniext
CaMOIIOATOTOBKU CaMOIIOATOTOBKU
Hroro 12
11 Dnementsl Teopun  |[logroroBka k 3 OIIK-1 KomnokBuym
JUHEHHBIX MMPOCTPAHCTB. | KOJUIOKBUYMY
CucreMbl TMHERHBIX IloaroroBka k 2 OIIK-1 TectupoBanue
anredpanvecKux TECTUPOBAHUIO
ypaBHeHUH. JIMHEHHBIH | Hamycanne konCIekTa 6 OIIK-1 Koncnekr
oneparop. CaMOTIOITOTOBKH CaMOTIOITOTOBKH
TloaroroBka x 4 OIIK-1 KonTposnbhas
KOHTPOJIBHOU paboTe pabora
Hroro 15
14
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12 KoMiuiekcHbIe IloaroroBka x 4 OIIK-1 KomtokBuym
YHCJIOBBIE U KOJUTOKBUYMY
(yHKUMOHAIBHBIE PAABL | [ToArOTOBKA K 2 OIIK-1 TectupoBanue
Psnpr @ypse, Teidnopa, |recrupopanuro
Jlopana. Hanucanue koHCIEKTa 3 OIIK-1 KoHcnekr
CaMOIIOATOTOBKH CaMOITOTOTOBKH
[Togroroska k 4 OIIK-1 Kontpoinbnas
KOHTPOJIBHOH paboTte pabota
Hroro 13
Hroro 3a cemectp 66
IloaroroBka u ciada 36 DK3aMeH
JK3aMeHa
Hroro 204

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX PH U3YUYEHUU TUCUMUIIIMHBI,

M BHJOB 3aHATHI

CooTBeTcTBHME KOMMETEHINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIe S5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYECHUHU AUCLUUILINHBI, U BUOB
3aHATHI

dopmupyembie Bunel yueOHOI nesTebHOCTH
DOopMBI KOHTPOJIA
KOMIICTCHLIM JIek. 3aH. |IIpak. 3aH. |Cam. pab.
OIIK-1 + + + KomnokBuyMm, KoHCIEKT CaMONIOATOTOBKH,

KonTponbnas pabota, TectupoBanue,
OK3aMeH

6. PeiiTuHroBasi cucreMa JIJisi OlIeHKH YCIIeBAeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banipHbIE OLIEHKH

N . MaxkcuManbHbIN
MaxkcuManbHBIN MakcumMmanbHbIN
0aJut 3a mepuo.y Bcero 3a
DopMBI KOHTPOJIS O0amt Ha 1-yro KT ¢ | 0asmn 3a mepuon
mexay 2KT nuna | cemectp
Havana cemectpa | Mexay 1KT u 2KT
KOHEI[ ceMecTpa
1 cemecTp
Konnoksuym 0 12 12 24
KoHCIIEKT caMOIIOATOTOBKH 4 3 3 10
KoHnTtponbHas padota 10 10 10 30
TectupoBanue 2 2 2 6
OK3aMeH 30
Htoro makcumyM 3a nepuoj 16 27 27 100
Hapacraromum ntorom 16 43 70 100
2 cemecTp
Konnoksuym 0 12 12 24
KoHcnekT camonoaroroBku 4 3 3 10
KonrtponsHas padora 10 10 10 30
TectupoBanue 2 2 2 6
DK3aMeH 30
15
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HToro MakcumyM 3a nepuo 16 27 27 100

Hapacratomum ntorom 16 43 70 100

6.2. [lepecuer 0a/1J1I0B B OILIEHKH 32 TeKYIIMA KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBICH B Tabnuie 6.2.
Ta6mmia 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIHH KOHTPOJIb

bamibl Ha faTy TEKyIIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha faty TK 5

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

Ot 60% 110 69% oT MakcuMabHOU cyMMBbI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMLIMOHHYI0O U MEKAYHAPOIHYI0 OLEHKY

[lepecuer cymMmmBbl 0auIOB B TPAJIULMOHHYIO M MEXIYHApOAHYIO OLEHKY MPEACTaBIICH B TaOIuUIE

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
OrneHnka YUHUTBIBAET YCIEUTHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (0TaMYHO) (3a4TEHO) 90 — 100 A (oTaM4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopormio)
75— 84 C (xoporo)
70 - 74 D (ynoBrneTrBopUTENBHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HEeyOBJIETBOPUTENBHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE o0ecnevyeHHue TUCIUILINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. Beicmas matematuka l. Jluneiinas anreOpa. AHAIUTHYECKAs: TEOMETPHS: yaeOHOe mocooue s
By30B / H. H. T'opGanes, A. A. Exsios, JI. 1. MarazuaankoB ; MuHuctepcTBo obpazoBanusi Poccuiickoii
Oenepannu, TOMCKUNA TOCYyIapCTBEHHBIM YHUEPCHUTET CUCTEM YHOPABJICHHS U PagUuO’JIECKTPOHUKHU
(Tomck). - 2-e uzn., nepepad. u gom. - Tomck : TYCVYP, - 2001. - 164 c. (manuune B 6ubnuoteke TYCYP
- 358 7K3.).

2. Breicmas matematuka [Il. @yHKIMU KOMIUIEKCHOTO MepeMeHHOro. Paapl. MHTerpanbHbie
npeobpazoBanusa: YuedHoe nocodue / JI. 1. Maraszunnaukos - 2012. 206 c¢. [DnekTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/2258.

3. Beicmass matematuka. JuddepennuanbHoe ucuuciaenue: Ydyeonoe mocobue / JI. U.
Mara3zunnukoB, A. JI. MarazuanukoB - 2019. 92 c. [DnexTpoHHblil pecypc]: — Pexum nocrtyna:
https://edu.tusur.ru/publications/9028.

4. NuTterpanbHOoe ucuucienune: Yuednoe nocooue / A. A. Ensrios, T. A. EnproBa - 2013. 138 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/6063.

5. duddepenmmansasie ypaBHeHus: YueOHnoe nmocodue / A. A. Ensros, T. A. Ensiiosa - 2013. 104
c. [DnexTponnsiii pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/6062.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Topnay, b. A. Jluneiinas anredpa : yueonoe nocodue / b. A. I'opnau. — Cankr-IleTepOypr :
Jlanp, 2022. — 480 c. [DnekTpoHHbIi pecypc]: — Pexxum noctymna: https://e.lanbook.com/book/210983.

2. Kypom, A. I'. Kypc Beicuieii anredpsl : yueOHuk 1ist By3oB / A. I'. Kypomr. — 25-e uzn., crep.
— Cankr-IletepOypr : Jlanp, 2024. — 432 c. [DnexkTpoHHBIN pecypc]: — Pexum gocrtymna:
https://e.lanbook.com/book/383849.
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3. bepmanTt, A. ®. KpaTkuii Kypc MaTeMaTHYECKOro aHaym3a : yaeOHoe mocoodue / A. @. bepmanr,
N. T'. ApamanoBud. — 16-¢ uzn. — Canxkt-IletepOypr : Jlanb, 2022. — 736 c¢. [DneKTpOHHBIN pecypc]:
— Pesxxum mocrtymna: https://e.lanbook.com/book/210707.

4. Kypc Boicieit MaremMaTuku. Teopus GyHKIHN KOMIUIEKCHON IEpEMEHHOH : yueOHOe ocobue /
H. M. Tlerpymiko, A. I'. Enucees, B. 1. Kauanos, C. ®. Kyaun. — Cankt-IletepOypr : Jlans, 2022. —
368 c. [DnexTpoHHbIH pecypc]: — Pexum gocryna: https://e.lanbook.com/book/210425.

5. ®uxrtenronsly, I'. M. Kypc nuddepennranpHoro u nHTErpaibHoro ucuucienus. B 3-x 1. Tom
1 : yaeOnuk st By3oB / I'. M. ®uxrtenromnsi. — 17-¢ usn., crep. — Cankrt-IletepOypr : Jlans, 2023. —
608 c. [DnexTpoHHbIH pecypc]: — Pexum gocryna: https://e.lanbook.com/book/284078.

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

1. Bricmas matemaruka I. [IpakTukyM mo nuHEWHOW anredpe W aHAIUTHYECKON TeOMETpHH:
Yyebnoe nocodbwue / JI. 1. Marasunnaukos, A. JI. Marazunnaukosa - 2007. 162 c. [DnekTpoHHBIN pecypc]:
— Pesxxum nocrtyna: https://edu.tusur.ru/publications/37.

2. Enpnos, A. A. IlpakTuky™m 1o Teopuu (pyHKIHNA KOMIIEKCHOTO MTEPEMEHHOTO, TEOPUH PSIOB,
onepanronHoMy ucunciieanio / A. A. Enprios, T. A. EnpnioBa. — Cankrt-IletepOypr : Jlanp, 2024, —
184 ¢ [DnexTponnsiit pecypc|: — Pexxum noctyma: https://e.lanbook.com/book/362843.

3. bepman, I'. H. COoopHUK 3a7a4 110 KypCcy MaTeMaTHYECKOr0 aHalinu3a : yueOHOoe mocodue s
By30B / I'. H. Bepman. — 12-e u3x., crep. — Cankrt-IlerepOypr : Jlanb, 2024. — 492 c. [DneKTpOHHBIH
pecypc]: — Pexxum noctymna: https://e.lanbook.com/book/386402.

7.3.2. YueOHO-MeTOaAUYECKHE ITOCOOHS AJI51 JIMIX
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeToAMUECKIEe MaTepUaibl sl CAMOCTOSTEILHON U ay JUTOPHOI paboThl 00yYaromuXcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Joist i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHHsIMU CJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1st T ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEIbLHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipy M3ydeHWW NMCUUIUIMHBI PEKOMEHAYETCS 00pamarhcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHMIIIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue JJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI U IIPOMEKYTOYHOH aTTeCTAllMH UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOW U CTaHAAPTHON yueOHOM
Mebenblo. MiMeroTes MynpTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAHBIE TTOCOOUS, 00eCTIeUnBaIOIINe
TEMATUYECKHE NIUTIOCTPALMHU T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

VYyebOnast aynuropusi: yueOHast ayJUTOpUs JJIsl IPOBEACHUSI 3aHATHH JIEKIIMOHHOTO THUIIA, YuyeOHast
ayJIuTOpUs JJIs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO TUIa, yuyeOHas ayAuToOpus sl IpPOBEIECHUS
3aHSATUM CEMHUHApCKOr0 THIA, MOMEIIEHHEe [JIsi MPOBEACHUS] T'PYNMOBBIX U HUHIUBHUAYAJIbHBIX
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KOHCYJIbTAllUM, MOMEIIEHUE AJIsl IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEKYTOUYHON aTTecTaluu;
634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 47, 418 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- [Tpoexrop;

- [TpoeKLIMOHHBIN 3KpaH;

- Kamepa;

- Muxpodos;

- Ikad-ceitd ays o60pyaoBaHuUS;

- MarauTHoO-MapKkepHas JocKa - 2 IT.;

- KommiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTes.

[IporpamMmmHoe obecrieueHue:

- Adobe Reader;

- Google Chrome;

- Microsoft Office 2013;

- VLC media player;

- Windows 10;

VYyeOHas aynuTopusi: yueOHas ay IUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOTO THUIIA, yueOHas
ayIUTOPUS JIJISl POBEICHUS 3aHATUI CEMHHAPCKOTO THUIA, TOMEIICHHE sl IPOBEACHUS TPYNIOBBIX U
WHJUBUIYaIbHBIX KOHCYJIbTAIHMM, MOMELIEHUE JJI MPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM
atrectanuu; 634034, Tomckast obnacts, T. Tomck, Bepmununa ynuma, 1. 47, 303 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- InTepakTUBHAs MaHEIb;

- Kamepa;

- Muxpodos;

- Tym06a st mokagumKa;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Adobe Reader;

- Google Chrome;

- Microsoft Office 2013;

- VLC media player;

- Windows 10;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHOe o0ecnedyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNOKEHHBIC TI0 apecaM:

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

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

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

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

Omnucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.
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8.4. MaTepuaibHO-TeXHHYECKOe o0ecneyeHue TUCIUIIMHBI IJIs1 JIMI] ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHME AUCIUILIMHEI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI M MHBAIUIAMHU
OCYIIECTBIISIETCS C UCTIONIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUSI.

[Ipu 3aHATUSAX ¢ OOyYaOUIMMHCA C HAPYUIEHHSIMH CJyXa MPEIyCMOTPEHO HCIOJIb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB M JPYTHUX TEXHUUYECKHUX CPEJICTB
npueMa/nepenayu yueOHoi nHGopManuu B JOCTYMHBIX opMax, MOOUIEHON CHUCTEMBI MPENoAaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOM 3aHMMAIOTCs OOyUaromuecs ¢ HapylIeHueM ciayxa, 000pyaoBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOU, SJIEKTPOHHOU TOCKOU, MYJIbTUMEIUMNHOU CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00YUYAIONIMMUCS C HAPYLIEHUSIMHU 3PEeHUs TMPEIYCMOTPEHO UCIOIb30BAHUE B
JMEKIUOHHBIX U y4EOHBIX ayJAUTOPHUSX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WM claiijia Ha SKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH 11 KOMPOPTHOTO
MIPOCMOTpA.

[Ipu 3aHsATHSAX ¢ OOYyYAIOMIMMHCS C HAPYUHIEHHWSIMH ONMOPHO-ABUTaTeJbLHOIr0 ammapara
HCTIONB3YIOTCS allbTePHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMALMU U APYyrue TEXHUYECKUE CPEeACTBa
npueMa/mepenadn yueOHoi nHGOpMaIMU B JOCTYMHBIX opMax, MOOUIBHON CUCTEMBbI OOyUEeHUS IS
TOJE ¢ MHBATUIHOCTBIO.

9. OI[eHO‘IHBIe MaTepuajJbl U METOANYECCKUEC PEKOMCHIAIIUH 110 OPraHM3allui U3yYCHUSA
AUCHUITJIMHbI

9.1. Conep:xaHue OLIeHOYHBIX MAaTEPHAJIOB JIsl TEKYIIEer0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTeCTAHH

Jlnst oueHku cteneHu chOpMUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHIINI UCIIOJIb3YIOTCS OLICHOYHbIE MaTepualbl, pecTaBlIeHHbIe B Tabuuie 9.1.
Ta6mmma 9.1 — @opMbI KOHTPOJISI M OLICHOYHBIE MATEPUATIBI

Hasanus pasnenos (rem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JUCIUTITUHBI KOMITETCHIINH
1 DnemenTsl Teopuu MHOkeCTB: |OITK-1 KonnokBuym [IpuMepHBIii TEpeUeHb
MOHATUE O MHOXECTBAX, UX BOITPOCOB /151 KOJUIOKBUYMa
KiaccupuKanys, 1eHCTBUS Hall Koncnekr [IpuMepHBIii IEpeyeHs TeEM
MHOXCCTBAMH. CaMOIIOJrOTOBKH JJI1 KOHCIIEKTOB
MareMaTtuyeckue CTpyKTypBbl. CaMOIIOATOTOBKH
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
2 KomIuieKkcHbIe uncia; OIIK-1 Komnoksuym [IpumepHsIil nEpeYEHb
MOHSITHE U ()OPMBI 3aITUCH BOIIPOCOB ISl KOJUIOKBHYMa
KOMIIICKCHBIX uncelt. Onepanuu KoHncnekr [IpuMepHBIil nepeyeHs TeM
HaJ KOMIIJICKCHbIMH 9HCIIaMH. CaMOIIOrOTOBKH I KOHCIIEKTOB
CaMOTIOATOTOBKH
KoutpoinbHas [IpumepHbIil nepeyeHb
pabora BapUaHTOB (3aJjaHui)
KOHTPOJIBHBIX paboT
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
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3 AnreOpa reoMeTpruIecKux OIIK-1 Komnoksuym [IpumepHBIil nepeyeHb
BEKTOPOB. OCHOBBI BOIIPOCOB ISl KOJUIOKBHYMa
aHAIUTHYCCKON reOMETPHH. Koncnekr [IpumepHBIii IepeyeHp TeEM
CaMOIIOJATOTOBKM | ISl KOHCIIEKTOB
CaMONOJATOTOBKHU
KoutponbHas [IpumepHbIil nepeueHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboT
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
DK3aMeH [lepedeHs 3K3aMeHAIMOHHBIX
BOITPOCOB
4 Matpuiipl, OIpeneInTeNHy, OIIK-1 Komnoxsuym IIpuMepHBIil IepeyeHb
onpezaeneHHsle CJIAY: BOIIPOCOB ISl KOJIZIOKBUYMa
dopmyinsr Kpamepa, meton Koncniekr [IpuMepHBIi TepeyeHs TeM
laycca, MaTpUYHBIA METOJI. CaMOITOJATOTOBKH  |IJIST KOHCIIEKTOB
CaMOTIOATOTOBKH
KoHntponbHas [IpumepHbIii nepedeHb
pabota BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
5 Beenenue B ananu3s (Bkirouas |OITK-1 Konnoksuym [IpumepHbIil nepeyeHb
(GYHKIIUN KOMILIEKCHOTO BOIIPOCOB ISl KOJUTOKBHYMa
EPEMEHHOT0). KonTponbHas [IpuMepHBIil IepeyeHb
pabota BapHAHTOB (3aJaHUIA)
KOHTPOJIBHBIX PaboOT
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
6 IuddepennuanpHoe OIIK-1 KommokBuym [IpumepHBIii TIepedeHb
UcUHCIeHHUE (BKIIIOYast BOIIPOCOB ISl KOJUIOKBHYMa
nupdepennmanbHoe KoHncmekt [IprMepHbIil IEpedYeHb TEM
ucuuciIeHne GpyHKIMi CaMOIIOJATOTOBKH |71 KOHCTIEKTOB
KOMILJIEKCHOT'O TIEPEMEHHOT0). CaMOITOATOTOBKH
KoutponbHas [IpumepHBIil nepeueHb
pabota BapHUaHTOB (3a/1aHuil)
KOHTPOJIBHBIX paboT
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBLIX 3aJaHUN
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX

BOIIPOCOB
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7 IHTeTpanibHOE HCUUCIICHUE OIIK-1 Komnoksuym [IpumepHBIil nepeyeHb
(GyHKIUI OJHON IEPEMEHHOM. BOIIPOCOB ISl KOJIJIOKBUYMa
Paciiupenne nousiTus KonTponbsHas [IpuMepHBIii TIEpedeHb
nepsoobpasnoi. Murerpan ot pabora BapHAHTOB (3a1aHHIA)
AHATUTUICCKOW (DYHKIIHH. KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
8 HecoOcTtBennbie uaTerpansl. | OITK-1 KonnokBuym [IpuMepHBIii TEpeUeHb
WNHurerpaibubie BOITPOCOB /151 KOJUIOKBUYMa
npeoOpasoBaHusl. Koncnekr [IpumepHBbIi nEpEYEHD TEM
[IpeoGpasosanust Oypee, CaMOITIOAIOTOBKH  |JIJIsI KOHCIIEKTOB
Jlamnaca. CaMONOATOTOBKH
KoHnTtponbHas [IpumepHBIil nepeyeHb
pabota BapHUaHTOB (3a/1aHUHN)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
9 MHTerpanbHOE UCUUCTICHHE OIIK-1 KomnokBuym [TpumepHsIil nEpeyeHb
(GyHKIMI MHOTUX TIEPEMEHHBIX BOIIPOCOB JJI51 KOJJIOKBUYyMa
(BKJIFOYAst HHTETpaj OT Koncnekr [IpumepHbIil nepedeHb TeM
(GyHKIMU KOMILIEKCHOTO CaMoONnoOIrOTOBKH J1 KOHCIIEKTOB
HepeMeHHOFO). DIIEMEHTHI CaMOIIOATOTOBKH
TCOpHH HOJIA. KonrposnbHast [TpuMepHBIH MEpPEYeHb
pabota BapHAHTOB (3aJaHUIA)
KOHTPOJIBHBIX PaboOT
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
10 Iuddepenmansapie OIIK-1 Komnoksuym [IpumepHbIil nepeyueHb
ypaBHEHHUS. BOIIPOCOB 7151 KOJJIOKBUYyMa
Koncnekr [IprMepHbIil IEpedYeHb TEM
CaMOIIOJATOTOBKM | VISl KOHCIIEKTOB
CaMONOJITOTOBKHU
KoutponbHas [IpumepHBIil nepeueHb
pabota BapHUaHTOB (3a/1aHuil)
KOHTPOJIBHBIX paboT
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX

BOIIPOCOB
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11 Dnementsl TEOpUU OIIK-1 Komnoksuym [IpumepHBIil nepeyeHb
JMHENHBIX IPOCTPAHCTB. BOIIPOCOB ISl KOJUIOKBHYMa
Cucrembl JTMHEHHBIX Koncnekr [IpuMepHbIil IEpeYeHb TEM
anreOpanyeCcKux ypaBHEHHH. CaMONOJITOTOBKH U1 KOHCIIEKTOB
JIvHeiHbI oniepaTop. CaMOIIOJITOTOBKH
KoutponbHas [IpumepHBIii nepedeHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOITPOCOB
12 Kommnekcusbie yucnossie 1 |OINK-1 Komnoxksuym [IpumepHsIil nEpEYEHD
(byHKIIMOHATBHBIC PsABL. Psiibl BOIIPOCOB ISl KOJUIOKBHYMa
®ypse, Tennopa, Jlopana. Koncnekr [IpuMepHBIi TepeyeHs TeM
CaMOIIOATOTOBKH | JIIsl KOHCIIEKTOB
CaMOTIOATOTOBKH
KonTtponbHas [IpumMepHbIii TEpeUeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX

BOITPOCOB

[lkana oneHkH cHOPMUPOBAHHOCTU OTIENbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4EeHHUS IO
TUCIUIUIMHE TpUBeaeHa B Tabmuie 9.2.
Tabnuua 9.2 — lllkana oueHku cOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYECHHS IO

JAUCIUTLIINHE
®opmynupoBka TpeOOBaHUM K CTeNEHU C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh yMETh BIIAJIETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEYTOBJIETBOPUTEIHHO) | MAKCUMAIBHOM | MIIH (hparMeHTapHbIE YMEHUN WU HABBIKOB WJIN
CyMMBI 0aJIIoB 3HAHUS YaCTUYHO (dbparmeHTapHbBIC
OCBOEHHOE MIpUMEHEHNE
yMeHHue HaBBIKOB
3 ot 60% 1o o01111e, HO He B LIEJIOM YCIICILIHO, B LIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCHEIIHOEe, HO He
MaKCHUMaJIbHOM 3HAHUA CUCTEMATHYECKU | CUCTEMATHUECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopor10) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCHENIHOE, HO yCHEUIHOEe, HO
MaKCUMaJIbHOMI OT/IeTIbHbIE cojieprKalue coJieprKaliue
CYMMBI 0ayu1oB | mpoOIeMBbl 3HAHUS OT/IeNIbHbIE OT/I€NIbHbIE
poOeITbl yMeHHe poOeITbI
MpUMEHEHNE
HAaBBIKOB
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5 (OTIMYHO) >90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHMAaJIbHOW | CHCTEMaTHYECKHE YMCHHE CHUCTEMaTHYECKOE
CYMMBI Oa1oB 3HAHUA MMPUMCHCHUC
HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

Onenka ®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2 He nmeeTr HE0OXOMMBIX IPECTABICHUN O IPOBEPSIEMOM MaTepHae
(HeyIOBIIETBOPHUTEIBHO) | MIIN
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronnxcs 3HaeT
(YIOBJIETBOPUTENHEHO) |M3YUYEHHBIN 2JIEMEHT COAEPKAHUS PENPOTYKTUBHO: ITPOU3BOIHHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
JIEUCTBUAX.

4 (xopotio) 3HaTh, yMETh, BJIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS M OCOOCHHOCTH IS Pa3HbIX 00BEKTOB YCBOCHHUSI.

5 (oTIM4HO) 3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HAYUMOCTb B CO/IEPKAHUU JUCLIUILIMHBIL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

Jlana cuctema

:;.I"_’ + T3 = _2- a) -1
- + :;J‘_'; =],
200 + 43 =2 —
1 - o) Her
Mo:xHo 1H HeH3BeCTHOe X, HaiTH mo dopmynam Kpamepa? Eciu
HeIB34, TO BEIOEPHTE OTBET HeT. ECITH MOXKHO, TO OTEETOM B) 2
BBIOEPHTE COOTBETCTBYIOLIEE 3HAUECHHE X .
r3
3nas, uro BekTopbl a = (3,1.2) u b = ai + 5j - k oproronajibnni, a) 1
) HaHJHuTe 3HA9eHHe IapaMeTpa o. 0)0
) B) -1
r)2
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Janwi Bekropst a = (3,1,2), b= (1,-2,0),

Vikaxute GopMyTy A1 BEIMHCIEHHS BEKTOPHOTO MIPOH3BEIeHHA

[a.b].

a) [a,b]=3-1+1-(-2)+2-0

i j ok
[ab]l=|3 1 2
6) 1 -2 0
i Jjk
[a,b]=]1 -2 0
3 1 2
8)
3 12
[a,b]=]1 =2 0
2 =21
)

37.')
1)

Wspecrhbl nojsipible KoopiMHaThl TOYKH A ('3.

YKaxKuTe eé JIeKapToBbl KOOP/IHHATHI.

a) "1(‘\/5- \/z)

6) A(V2,-V2)

A(VZ.\V2)

8)
A(-V2,-/2)
r)
1 -2 a)A=-3
Apasierca s pexrop ¢ = (1,2) cobersennniy Ui Marpuust A = ( 9 -9 )',’ 6; 21=2
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 .
Haityre 2, ecom 2= =, |zy| =2,

~1

2-—
argz, =-=, |2 =6, argz = —;

3

a) —3

6) 2i

B)0

l‘)?i

OxapakrepusoBaTh TOUKY o = 0 s ByHKiwmm

T+3
9(x) = {

upu  x <0,

r=1 npn x>0.

a) Touka ycTparHMOro
pazpsiBa

6) Touka paspsiea BTOpPOro
poaa

g) Touxa pazpsiea nepeoro
poda

r) Touka HenpepsIBHOCTH
byHKITHH
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10.

11.

12.

13.

14.

Jana byHxuHA
u=cosy+ (y-x)siny.
Toraa
du -
ar =

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

VeraHOBHTE COOTEETCTBHE MEXAY HHTEIPATIOM H €ro HazBaHHEeM:
ff e*sinydrdy, D — naockas obiacrs
D

a) Heomnpe neréHHbIH HETErpa

6) OnpeaeneHHsIH HETErpaT

B) JeoiHOM HHTErpal

r) I[TorepxHoCTHEIH HHTErpaT
IepEOro poja

Obmee pemenue guddepeHIIHATEHOIO YPaBHEHHA

y=-e*+Cax+Ch

Yy =e* a)
HMeeT BHI! y=e*+Ca?+Cox+ Cy
0)
2
y=-e7*+C) ? +Cox+ Cy
E)
y=e*+Cix
r)
K 8 .
Haitwire opurnnad juisi nzobpaxkenns  F(p) = ;‘ + —. i i
p+2 p-2 ) t+2 -2
a

6 3(t+2)+8(t-2)

3e-2t + 8¢t

B)

r) OpHruHan 214 JaHHOTO
H300paKeHHA He CYIECTBYET

Oxapakrepuzopars TO4KY z = 2i 14 dyHKUHE

f(z)=

cos2z

22+4

a) Ycrpannmas ocobas Todka

0) CymecTBeHHO 0c0bas TOIKa

8) IlpocToit nomoc

r) [IpaeunsHaz To9ka

Spnzerca ma dyukmma y = x? + 2x + 3 pemenuewm
aubdepeHUHATEHOrO YpaBHEHHA
-y"+y' =227

a) Jla, apageTca oOmHM
peIneHHeM

0) Ja, apaaeTca 9acTHEIM
pelieHHeM

B) Her, He apngerca

r) Her, ¢yuxunn takoro enga
He MOTYT OBITh pelIeHHeM
auddepenunaTsHOrO
VpaBHEeHHA
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Cpean NpHEEJSHHEIX PATOE YKAKHTE SHCIOBOH PAX i 1

15. & "~
= (-1
B). ,,ZI (2n)!

+00 ie 2inzx

r) keeo 7(2n-1)

Ykaxute paunvoHanbHblE ,ﬂ,pOﬁH, KOTOpbIE ABNAHOTCA 3NEMEHTAPHBIMMK

BblﬁepHTE OAWH WKW HECKONBKO OTBETOE!

[J a. Bce AaHHBIE ,ﬂ,p06lﬂ1 HE ABNAHOTCA 3/IEMEHTaPHbLIMM

16 Ob _ 2
: x+5
0 c 2z +5
2 +zr4+1
Od 1
z2 —4
MpK pewenni ksaapatHoro ypasHens az® + bx + ¢ = 0 ¢ BeuecTBeHHBIMI KOIGOUUMEHTaMI a, b, ¢ Hailaen anckpumHanT D < 0. Toraa gaHHOe ypasHeHwe...
[ a.  He umeer kopHei
[J b. He umeer AeCTEMTENbHBIX KOPHEN
17 T €. MMeeT ogMH AeACTBUTENLHLIR KOPEHb KPATHOCTM 2
J d. vmeer napy NpocTsiX KOMMNAEKCHO-CONPAKEHHBIX KOPHEN
| e umeeT gga AeACTBUTENbHbIX KOPHA
AaHo komnnekcHoe umcno z. Ecam masectHo, uto Rez > 0 vlmz > 0,10 MOAYAbL 3TOMO YMCNa MOXKHO BEPAT CAedyrowmnm 06p630M...
J a. |z| = /(Rez)? + (Im 2)
18. I b. |z| = |Imz]
) ¢. |z| = 4/(Rez)? — (Imz)
O d. |z| = |Rez|

YkaxuTe BasncHble GyHKLMM ANA TpUroHoMeTpuyekoro paja ®ypbe B KOMNAEKCHOW popme

Bblﬁepme O4WH WAV HECKONbKO OTBEETOB!

. nwT
[ a. smT,nEN

0O b. nmwe c 7
19 COSs —l n

INTL

O« eXpT,nEN
INTIT

td exp ] ,n ez
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20.

W3eectHo, uto A — ocHoeHaa MaTpuua CNAY, rang A = 2, C — pacwmpertan matpuua CNAY, rang C = 3; B #£ 0 — cronbey ceobogHsix uneHos; n = 2 — KoiuuecTeo
HemzsecTHe. OxapakTepusyiite ganHyro CNAY.
P)Ijl’ﬁl‘pMTf' OAMH MNK¥ HECKONBKD OTBETOB:

a. HecosmectHas

b. OagnopogHan

. OnpeaenéHnas

d. HeonpeaenénHan

e, WMeeT HETPUBMANLHBIE PELLEHWA

f HE‘C.Q.HOPO,&H'&H

g. CosmecTHan

h.  WVimeeT ToNbKO TPHMBMANbHOE PELEHNIA

9.1.2. IlepeyeHb 3K3aMeHALIMOHHBIX BOIIPOCOB

Cemectp 1

1. Matpuiibl U AEUCTBUS C HUMHU.

2. OmnpenenuTeny MopsIKka n U UX CBOWCTBA.

3. AnreOpanyeckue TOMOJHEHUS U MUHOPBL. CBA3b MEKy HUMH U BBIYHMCIICEHHUE ONPEAEIUTENS C
MIOMOIIBIO PA3JIOKEHHUS [0 CTPOKE UITU CTOJIOILY.

4. Bazuc. Koopaunatel. Teopema 0 eMHCTBEHHOCTH Pa3JIOKEHUsI BEKTOpa o 0azucy.

5. llonsatue Bexktopa. Koopauuatel Bektopa. JlelcTBUS ¢ BEKTOpaMHu (T€OMETPUYECKH U
aHanutuyeckn). CBONCTBA BEKTOPOB (COHANPABIECHHOCTh, KOJJIMHEAPHOCTh, OPTOIOHAIBHOCTB ).
JeneHnne oTpe3ka B 3aITaHHOM OTHOILICHUHU.

6. CkansipHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BEIECHUS BEKTOPOB (OIpenesieHue, CBOICTRa,
IIPUMEHEHHUE).

7. CucteMbl JIMHEHHBIX YpaBHEHUH, Ki1acCu(UKALMSI U METOJIbI UX PELICHHUS.

8. KpuBble 1 moBepXHOCTH NEPBOTrO MOpsAIKa (IpsMast U IIOCKOCTh).

9. KpuBble U MOBEPXHOCTH BTOpOro mnopsaka. IlpuBeneHue KpUBBIX BTOPOro mopsaka K
KaHOHMYECKOMY BHUJY.

10. KommiiekcHble yKciaa U JedcTBUS Haa HUMHU. HekoTophle MHOXXECTBa Ha KOMILIEKCHOM
miockocT. Otoopaskenus. OOpa3bl U TPOOOPa3bl TUHUH.

11. Teopema o equHCTBEHHOCTH mpexaena. [Ipeaen cymmel, mpousBeneHus, 1poou. Teopembl o
npejenax B HEpaBeHCTBAX.

12. HenpepwsiBHOCTh QyHKINH. Knaccudukanus U30JIMPOBAHHBIX TOYEK pa3pbiBa CKaISPHOU
(GYHKIIUHU CKAJISIPHOTO apryMEHTAa.

13. Ilepsblit 3aMevaTenbHbIN penen. Bropoii 3aMeyaTenbHbli peaen U UX CIEACTBUS.

14. Beckoneuno manbie. KauecTBeHHas: M KOJMUYECTBEHHAS IITKAJIBl CPABHEHUSI OECKOHEYHO MaJIbIX.
beckoneuno Oonpmne. KauecTBeHHass M KOJWYECTBEHHAs LIKalIbl CPAaBHEHHUSI OECKOHEYHO
OO0NbIINX.

15. TlonsTre Mpon3BOIHON (YHKIIMU OJHOU epeMeHHOi. CBOICTBA IPOM3BOTHBIX.

16. Ilonstre yacTHOM Mpou3BoAHOMN. [Ipon3BoAHAS 110 HANPaBIEHMUIO.

17. Ananutnyeckue QyHKIMH KOMIJIEKCHOTO IIEPEMEHHOTO.

18. IIpou3BOIHBIE BBICIIUX MOPSIKOB JJs1 QYHKIHH OJHOW NMEPEMEHHOW M (PYHKIMH MHOTHX
MIEPEMEHHBIX.

19. IlpousBonHas pyHKUMHM 3amaHHON MapameTpudecku. [IpomsBomgHas GyHKINHU, 3aJaHHOU
HESIBHO.

20. 'eomeTprueckuii U1 MEXaHUYECKUN CMBICI HNPOU3BOJHON. ['eoMeTpuueckne NpUI0KEHUS
npou3BogHOM. KacarenpHasd n HOpManps K KpuBoil. KacaTenpHas NI0OCKOCTh U HOpMaIIb K
MOBEPXHOCTH.

21. Auddepenunan. MuBapuantHocTh popmel mepBoro nuddepenunana. Juddepenunans
BBICIINX TOPSIIKOB. [{uddepeHipanbl BEICIINX MOPSIKOB CIOKHON (PYHKIINH.

22. Packpeitue HeonpeaeneHHoctel. Teopema JlonuTans.

23. Monortonnbsie QyHkunu. HeoOxomumeie ycioBUST MOHOTOHHOCTH. JlOCTaTOYHBIE YCIOBHS
MOHOTOHHOCTH.

24. DxcrpemyMmbl. Heobxoaumele yciaoBus 3KkcTpeMyMa. JlocTaTOuHbIE YCIOBUS SKCTPEMYMa ISt
(GYHKIMU OJHOW EPEMEHHOM.

25. DxctpemyMel. JlocTaTouHbIE YCIOBUS KCTpeMyMa (PyHKIIUH IBYX TIEPEMEHHBIX.
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26.
27.
28.
29.

30.

Brinykuible v BOrHyThie QyHKUIMU. JJOCTaTOUHbIE YCIOBUS BHITYKJIOCTH (BOTHYTOCTH) (DYHKIIHH.
ACUMIITOTHI.
[TepBooOpasnas. Heonpenenennsiii naTerpai. OCHOBHBIE CBOMCTBA.
3amMeHa MepeMEeHHbIX B HEONPEIeIEHHOM MHTerpae, MoABeAeHUE Mo 3HaK AuddepeHnuana,
MHTETPUPOBAHUE TI0 YACTSM.

Briuncnenue ompeneneHHoro uHrerpaia. MHrerpan xkak QyHKLIHS BEpXHEro mpejaeia.
®opmyna HeroToHa - JleitOuuna. HTErpripoBaHue Mo 4acTsSM W 3aMEHa MEPEMEHHBIX B
OTpe/IeIEeHHOM MHTErpase.

Cemectp 2

1.

[a—
SYoXR

1.
12.
13.
14.
15.
16.
17.

18.

19.
20.

21.

22.

23.
24.
25.

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

1.

HecobcTtBenHble MHTETpasbl 1-T0 poaa (Ha HEOTpaHUUYECHHOM MPOMEXYTKe). TeopeMsr
CpaBHEHHSI.

Heco6cTBenHbIe HHTETpabl 2-T0 poja (0T HeorpaHWYEHHBIX (QYyHKIHI). TeopeMbl CpaBHEHUS.
[TpunoxeHus onpeaenéHHOro UHTErpaia.

KpaTHbie nHTErpasbl, HOBTOPHBIE HHTETPAJIbI, BEIUUCICHUE KPATHBIX UHTErPAJIOB CBEICHUEM K
MOBTOPHBIM.

3aMeHa MepeMEeHHbIX B KpaTHbIX MHTerpanax. [lonspuas, chepuueckas u HMIHHAPUYECKAS
CUCTEMbI KOOpPAMHAT.

KpuBonuHelinbie HHTErpAJIbI.

3anaun npuBoaALMe K A PepeHnanbHbIM YpaBHEHUSIM.

JuddeperunansHple ypaBHEHUS € pa3AeISIOUIIMUICS IEPEMEHHBIMU U CBOJIALINECS K HUM.
Opnnopoausie quddepeHnnanbHble ypaBHEHUS U CBOJSAIINECS K HUM.

Jluneiinbie nuddepeHnmanbabie ypaBHeHUs, TudpepeHnraibapie ypaBHeHUS bepHyn.
VYpaBHeHue B MONMHBIX AuddepeHImanax.

JuddepenunanbHbple ypaBHEHUS BBICIINX MOPSIIKOB, JOMYCKAIOLIUE MIOHWKEHHUE MOPSIKA.
OGparHas maTpuiia. Pemenre MaTpuyHbIX ypaBHEHUH.

JluneiiHoe poCTpaHCTBO (ONIpPEACIICHHE, TPUMEPHI).

JIuHeliHOo 3aBHCUMBIE U TMHEHHO HE3aBUCUMBIE CHCTEMBI BEKTOPOB.

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

JIuHelHbI onepaTop, €ro MaTpula U cBoicTBa. MI3MeHeHre MaTpHIlbl JUHEWHOTO OllepaTopa
MpU U3MEHEHHUH Oa3uca.

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

Jluneitnble nudpepeHnmanbHble ypaBHEHUS BBICIINX MOPSIKOB.

Teopema o HanoxeHUM perieHul. CBOWCTBA YAaCTHBIX PEIICHUN JUHEWHOTO OJHOPOIHOIO
nudepeHInaTbHOTO YPaBHECHHUS.

Onpenenurenb BpoHckoro, ero cBoicTBa u npuMeHeHrne. @yH1aMeHTaabHas CUCTEMAa PEIICHUI
JUHEHHOTO OJHOPOAHOTO AuddepeHunaIbHOTO ypaBHEHUS, €€ CBA3b C OINpeAeIuTeNeM
Bponckoro.

Teopema o Buze 00IIETO penIeHUs JIMHEHHOTO OAHOPOAHOTO AU PepeHITNaTLHOTO YPaBHECHHS.
Teopema o CTpyKType 0OIIero penieHus JMHEWHOTO HEOJHOPOAHOTO MU dhepeHInaIbHOTO
YpaBHEHHS.

Jluneiinbie muddepeHImanbHbie YpaBHEHUS C TOCTOSTHHBIME KO3 UIIUCHTAMH.

Cuctembl nudPpepeHIATBHBIX YPABHCHHM.

Yucnosie psiapl. CXOOUMOCTh YHCIOBBIX psiA0B. AOCONIIOTHAs U yCJIOBHAs CXOJMMOCTH
YHUCIJIOBBIX PSIIOB.

[Tpu3Haku cpaBHEHHs aOCOTIOTHOM CXOUMOCTH YUCIIOBBIX PSJIOB.

[Tpusnaku Jlamambepa aOCOTIOTHON CXOUMOCTH YHCIIOBBIX PSIOB.

[Tpusnaku Ko abCcomOTHON CXOIUMOCTH YUCIIOBBIX PSIOB.

3nakouepenytomuecs psaasl. [Ipuznak JIeOHUIIAa CXOAMMOCTH 3HAKOUYEPETYIOMIUXCS PSIIOB.
OyHKMoHANBHBIN psag. Ob6macTe cxonuMmoctu. OnpeaeeHne paBHOMEPHOM CXOAMMOCTH.
Crenennoii psaa. Teopema AGens.

CBs13b K03 (HUIIMEHTOB CTETICHHOTO PsiJIa C €r0 CYMMOM.

Psnaw1 Teitnopa u Maknopena.

9.1.3. IIpuMepHBbIii nepevYeHb BONPOCOB sl KOJUIOKBUYMa

YucaoBsie MHOXXCCTBA, 0003HaYCHHS U OIIPCACIICHUS.
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Oxapakrepusyite MHOXecTBa N, Z, Q, I, R.

[Ipsimast B mpocTpaHCTBE (KAHOHUYECKUE YpaBHEHHUsI, TapaMeTPUUECKIE YPABHEHMUS).

CucremMbl okpecTHOCTEH B R.

Ornpenenenre 0ECKOHEUHO MaoN (DYHKITHH.

Onpenenenne 0€CKOHEUHO O0IBIION (DYHKITHH.

[TonsiTre mocnea0BaTeIbHOCTH.

[Ipenen mocnenoBaTeabHOCTH (OMIPEACIICHHUE).

[Ipenen GyHkuu (onpeaeneHne Ha SI3bIKe OKPECTHOCTEH ).

[Ipenen Gyukuu (onpeaeeHne Ha S3bIKE HEPABEHCTB).

11. OgHOCTOPOHHUE TTPEAEIBI.

12. HenpepwiBHOCTH QyHKIIMU. OTIpeaesieHUs.

13. Teopembl 0 HEMPEPHIBHBIX (PYHKITUSX.

14. Tlonsarue nmpou3BoaHOM U nuddepeHImana YucaIoBo PyHKIINN BEIIECTBEHHON MTEPEMEHHOM.

15. TlpaBuna nuddepennupoBanusi. CBoiicTBO JuHEWHOCTU. [Ipom3BoaHas MpoOU3BEACHUS,
4acTHOTO ABYX (yHKIui. [IponsBomHas cioxxHOU QYHKITHH.

16. TaGnuma npou3BOIHBIX.

17. ®usndeckuii CMbICT NPOU3BOHOM. ['€OMETPUUYECKHUIT CMBICT TPOU3BOIHOM.

18. ITpon3BoaHbBIE BBICIIMX MOPSIKOB.

19. Tlonsarue nuddepeHnanbHOr0 ypaBHCHHUS.

20. ITpaBuiio JlonuTans.

21. IlepBoobOpa3nas. Heonpenenéuusiit unterpai. MHTErprupoBaHue 1Mo 4acTsM.

22. Omnpenenéunsiii uarerpair. @opmyna Herorona-JIeiibnuma.

23. IlonsipHas cucteMa KOOpJAUHAT.

24. PammonanbHbie ApoOu. MHTETpupOBaHUE pallMOHATLHBIX IPOOEH.

25. UccnenoBanue (yHKIMH BEIIECTBEHHOM MEpeMeHHOM (001mas cxema).

26. KpuBbie BTOpOTO NOpsIKA: OKPYKHOCTB, JUTHIIC, TUTIepOoIia, mapadona.

27. KoMIUIEKCHEIE YHCIIa U IEUCTBUS Had HUMU.

28. IlpunoxeHus: onpeaeaéHHOro HHTErpaa.

29. HecoOcTBEeHHBIE UHTETPATIBI.

30. Cdepa. Huwmnnp. Konyc.

31. Matpuupl. JleiicTBUS HAJ MaTpULIAMHU.

32. Onpenenurenu. Popmyinsl Kpamepa.

33. Cdepuyeckas U NUTUHIAPUYECKAST CUCTEMBI KOOPIUHAT.

34. beckoHeyHO Malibie M1 OECKOHEYHO OOJbINE (QyHKIIUH.

35. IlpousBoanbie u nuddepeHimansl GyHKINNE BEKTOPHOTO apryMeHTa.

36. Muddepennmanbroe ncuucnenne OKII. Ananurnueckue GyHKIUH.

37. Huddepennmanbapie ypapHeHuE 1 mopsaka.

38. Huddepennmanbaple ypaBHEHHUS N MOPSAKA.

39. Jluneiinbie nuddepeHnaibHble YpaBHSHUS N TTOPSJIKA.

40. UnTterpansHbie mpeodpa3oanus Jlamaca.

41. OnepatopHbIi METO/I.

42. UnterpanpHbie mpeodpa3oBanus Oypee.

43. HnTterpansl o ¢urype.

44. KpuBosunHeHHbIE HHTETpalbl 1 U 2 poaa.

45. JIBoWHOW UHTETpaJl.

46. TpoitHoit maTerpa. [loBepXHOCTHBIN MHTErpAL.

47. OcoOble TOUKH. BeryeTsl.

48. HMccnenoBaHue CUCTEM.

49. Meron I'aycca. Pemienne Heonpenei€HHBIX CUCTEM.

50. Pemenue oqHOPOIHBIX CUCTEM.

51. Jluneinsiii onepaTop. CoOCTBEHHBIE YKciia U COOCTBEHHBIC 3HAUCHMS.

52. YucnoBble psabl. ITAJOHHBIE PSIAbL.

53. Crenennsle psasl. Pagnyc cxoaumocTtu.

54. Psan Tewnopa.

55. Pan Jlopana.

56. Psan @ypeoe.

[
SOPNAUE LN
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9.1.4. IlpuMepHbIii NepeYyeHb TeM ISl KOHCIIEKTOB CAMOINOATO0TOBKH

. OnepauHH Haa MHOXXCCTBaMU.

MatemaTtuueckue CTPyKTYypHI.

Pa3znoxxeHue Ha MHOKHTEIM MHOTOUYJIEHA CTENEHU N C BEHIECTBEHHBIMU KO3 (hUIIMECHTaMHU.
XapakTepucTuKka KOpHe MHOTOUJICHA.

CBolicTBa onpeaeIuTeNeH.

MatpuyHble ypaBHEHUS.

Anre0Opa reoOMeTpHUECKUX BEKTOPOB.

[Ipsmas.

[I;mockocTs.

Kpusbie BTOporo nopsaka.

OcHOBHBIE dNIeMEHTapHbIe (PYHKIIHH.

[Ipenen nocnenoBarensHoctu. [Ipenen Gpynkuuu.

HccnenoBanune QpyHKINH.

Hudbdepenuuan pynkuun. [Ipumenenne nuddepennuana B npuOIMKEHHBIX BEIYUCICHUSX.
®opwmyia Teinnopa.

[TpunosxkeHus onpeaenéHHOr0 UHTErpaia.

HuTerpanbHOe UCYUCICHHE (PYHKIIUNA MHOTHUX MEPEMEHHBIX (BKIIOYas UHTErpall oT QyHKIHH
KOMIUIEKCHOTO MTEPEMEHHOT0). DIIeMEHThI TEOPUU TOJIS.

Onnopoausie quddepeHnnanbHble ypaBHEHUs IEPBOTO MOPSIKA.

Huddepenunansusie ypaBHeHus bepuym.

YpaBHeHHE B MOIHBIX AU depeHanax.

JuddepeHunanbuble ypaBHEHUS BBICIIUX MOPSIIKOB, JOMYCKAIOLIUE MIOHUKEHHUE TTOPSIKA.
Cucremsl nuddepeHIanbHbIX ypaBHEHUH.

OmnpeneneHust TMHEHHOTO MPOCTPAHCTBA, OAMPOCTPAHCTBA, ApU(PMETUIECKOTO MPOCTPAHCTBA.
CrnenctBusi TEOpEeMbI 0 6a3UCHOM MUHOPE.

Psaner Teitnopa, JIopana.

BbI4eThl 1 UX MPUITOKESHHUS.

9.1.5. IlpuMepHbIii epeYeHb BAPHMAHTOB (3aaHNI) KOHTPOJIBHBIX PadoT

MaTpuipl, ONpeaeTuTeN N, PelIeHue ONpeaeIEHHBIX CUCTEM JIMHEHHBIX anreOpandyecKux
ypaBHeHu MmerogoMm Kpamepa.

Anrebpa reoMeTpruiecKux BeKTOpoB. [Ipsmast Ha mmockocTh. [IpsiMast B mpocTpaHCTBe.
KommekcHble uncna. OyHKIMHA KOMILIEKCHOTO TIEPEMEHHOTO

BBenenue B aHanus.

HudbdepenunanpHoe ucuuciaeHue (Bkiaoudas nuddepeHnuaibHoe UCUUCIeHHe (yHKIIUU
KOMILJIEKCHOTO TIEPEMEHHOTO).

Juddepennmansapie ypaBHEHUS 1epBoro nopsiaka. Henoxneie muddepeHnansabple ypaBHEHUS
BBICIIHNX TIOPSIIKOB.

. ITpunoxxeHust onepauoOHHOrO UCYUCIICHUS.
. UuTerpanpHoe ucumcieHue GyHKIHNA OJHOW mepeMeHHOW. Pacmupenue mOHATUS

epBOOOPaA3HOM.

. MHTerpan ot yHKIMM KOMIUIEKCHOTO IepeMeHHoro. MaTerpan nmo ¢urype (MHOrooopasuto).

OneMEHTBI TEOPUH TTOJISL.

CucTeMbl THHEHHBIX aNreOpandecKux ypaBHEHHUH
Psanpr.

BbIYeTsl U UX IPUITOKECHMUS.

9.2. MeToan4yeckne peKOMeH AU

VyeOHbIH MaTCepual MU3jaracrcsa B (bopMe, Hpennonarafomeﬁ CaMOCTOATCIBbHOC MBIIIJICHUC
CTYACHTOB, CaMOO6pa3OBaHI/IC. HpI/I 9TOM CaMOCTOATCIIbHAA pa60Ta CTYACHTOB UT'PACT pCIIAOIIYI0 POJIb
B XO0A€ BCCTO y‘leGHOFO npounecca.

Hauatsp N3Y4YCHUC NUCHUIIIINHBI H606XO,Z[I/IMO CO 3HAaKOMCTBaA C pa6oq6171 nporpaMMoﬁ, CIIMCKOM
y‘le6HO-MCTOI[I/I‘leCKOFO H IIpOrpaMMHOTIO obecneuenus. CaMoCTOsITEIbHAS pa60Ta CTYACHTA BKJIKOYACT
pa60Ty C y‘le6HbIMI/I MaTcpuaiaMi, BBIIIOJHCHHUC KOHTPOJIbHBIX Mep0HpI/I$ITI/II71, npeaAyCMOTPECHHBIX
y‘Ie6HBIM IIJIaHOM.
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B npouecce uzydeHus: TUCUUILIMHBI JUIsl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepHanax;
MOJIb30BaThCsl yepe3 KaOMHET CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEeKTaM

y4eOHON NMCITUIUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

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

MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyalbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB ¥ 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHAJIE M0 TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMM 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIGHOYHBIE MaTepuabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJIOB

Kareropuu o6yuaronuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOZS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
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nocTymHas GpopMa npeoCTaBICHH OTBETOB HA 3aJJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI © MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHS HHPOPMAaIUH:

Jst U ¢ HapylIeHUsIMU 3peHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYIIEeHUSIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHLCS B HECKOJIBKO 3TAIIOB.
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