MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
Beruuc/iure/1IbHBIE METOABI

YpoBeHb 00pa3oBaHus: BbIcIIee 00pa3oBaHHe - Marucrparypa

Hanpagnenue noarotoBku (crieruanbHOCTh): 09.04.01 MHpopMaTUKa U BBIYMC/IUTE/IbHAA TeXHUKA
HanpasneHHocTb (mpodunb): HNudpopmanoHHoe U NporpamMMHoe obecrieueHue
aBTOMAaTU3UPOBAHHBIX CUCTEM

dopma oOyueHUs: OUHAA

PakysnbereT: @PBC, ®aKy/bTeT BBIYUC/IUTE/TBHBIX CUCTEM

Kadeznpa: 9MUC, Kadeapa s3xoHOMHYeCKOH MaTeMaTHKH, HH(OPMaTHKHU U CTaTUCTUKU

Kypc: 2

Cemectp: 3

YueOHbIi 1i71aH Habopa 2015 roga

PacripezsienieHre pabodero BpeMeHH

Buzipl yueOHO ieATeNbHOCTU 3 cemecCTp Bcero EqviHnnpl
Jlekuym 12 12 YacoB
IIpakTryeckue 3aHATUSA 42 42 4yacoB
Bcero ayquTOpHBIX 3aHATUN 54 54 4acoB
M3 HUX B MHTepaKTHUBHOU (popme 22 22 YyacoB
CamocTosiTenbHast paboTa 90 90 4yacoB
Bcero (6e3 sk3ameHa) 144 144 YacoB
IToaroroBka u c/laua 5K3amMeHa 36 36 YacoB
OO0111as1 TPYI0EMKOCTD 180 180 YacoB
5.0 5.0 3.E

OK3aMeH: 3 ceMeCTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
npotokos Ne 4 0T« 8 » 12 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 09.04.01 VHbDOpMaTHKa ¥ BBIUMCIUTENbHas TeXHWKa, yTBepkaeHHoro 2014-10-30

rojla, pacCMOTpeHa U yTBepK/leHa Ha 3aceflaHuu Kadeapbl «___ » 20__ ropa, TIpOTOKO/
No

Pa3paboTumku:

3aB.Kadezpoii kad. IMUC boposckoii 1. T.

3aBeayromumii obecreunBarolei Kad.
OMUC Bopogckoii 1. T.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan ®BC Ko3snosa JI. A.
3aBenyroluii BeIMycKaroiieit kag.

SOMUC Bopogckoii 1. T.
OKCIePThI:

nipoceccop TYCYP Konecnukosa C. N.

CornacosaHa Ha noptane Ne 10499 2



1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI

- M3yueHUe TeOpeTUUeCKUX MeTOJOB M OCBOEHHe MPAaKTMUYeCKMX HAaBBIKOB B HCII0/Ib30BaHUU
YMCJIEHHBIX METOZIOB TIPU pellieHrH 3a/iau MorcKa Hysel QyHKIUI ofHOM riepeMeHHOM

- pellleHHe CUCTEeM JIMHEMHBIX U HeJTMHEMHbIX ypaBHEHUH

- BBIUKMC/IeHHe COOCTBEHHBIX UMCes U COOCTBEHHBIX BEKTOPOB MaTpHLl, 0OpalijeHre MaTpHI]

- anmnpokcuManus GyHKLUSIMH, YKc/ieHHoe U depeHIIMpOBaHUe U UHTErPUPOBaHue (PyHKLIMN

- pelieHHe AU depeHLIanbHbIX U UHTErPaIbHbIX YPaBHEHUH.

Kpowme Toro, ucrnonb3oBaHue BBIYMC/IUTE/NBHON TEXHUKM Ha MPAKTUYECKUX 3aHATUSX ITOMOraeT
CTyZleHTaM MPHOoOpeCTH HaBBIKK TIOCTPOEHUsI U MCCIeA0BAHMS Pa3/InUHbIX YMCIeHHBIX a/lTOPUTMOB.

1.2. 3agauM JUCIUILIMHBI

— - mpuoOpeTeHWe CTyJeHTaMU TIPOUYHBIX 3HAHUW M TIPAKTUUYECKMX HABBIKOB B 00/aCTX,
orpe/iesisieMbIX LieIsIMU Kypca.

— Kpome Toro, B pesynbrare u3yueHus AUCLUIUINHBI «UMC/IeHHbIe MeTOAbD» CTYAEeHTbI JO/DKHbI
3HaTb OCHOBHbIE TIOJIOKEHUS] U3yuyaeMbIX pa3fieyioB  BBIUMCJIUTE/TbHOM  MaTeMaTuKW, yMeTb
(hopMynupoBaTh M [0OKa3blBaThb OCHOBHbIE Pe3y/bTaTbl 3THUX paszesioB. B Xoie MpakTUueCKUX 3aHSATHI
CTY[EeHTbI [JO/DKHBI TIPHOOpPECTH HAaBLIKW peIleHUsl 3aZiad [0 BCEM pasfiesiaM, B TOM UHCIe, U C
HCI0/Ib30BaHEeM KOMITbIOTEPOB.

2. Mecto aucuuniuHbl B crpykrype OITOIT

HOucturuiviHa «Berancurenbaeie Metozbl» (B1.B.J1B.2.2) otHocutcst K G/oky 1 (BapuaTWBHast
4yacTh).

[peqiiecTByOUMMU  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIOTCS
ceayolye AUCLUILIMHBL: CoBpeMeHHble CpeACTBa MPOrpaMMUpOBaHUs, CTPYKTypbl M aJrOpPUTMBbI
00pabOTKM /JaHHBIX.

[TocneayromyMy AUCLUATIIMHAMU SIBJISIFOTCS: .

3. TpeboBaHus K pe3yjbTaTaM 0CBOEHHS JUCIUIL/THHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUpOBaHKe C/IeAYIOLMX KOMIIeTeHLWHI:

— [JIK-3 3HaHMeM MeTOZOB OITMMU3ALMM W yMeHue IPUMEHSTb WX I[IpU peLleHWH 3ajau
ripoceccroHabHOM /lesATeTbHOCTH;

B pe3synbraTte usyueHus JUCLIAIUIVHBI CTYEHT J0/DKeH:

— 3Harb °* O0COOEHHOCTM MaTeMaTMYeCKWX BBbIUMC/EHWH, peanusyeMblx Ha OBM; o
TeopeTHYeCcKre OCHOBBI YHUC/EHHBIX METO/0B, MOTPELIHOCTU BbIUMC/IEHWH, YCTOMUMBOCTh U CIOKHOCTh
anroputMa (Mo MamsiTH, TI0 BpeMEeHU CYeTa); * pellleHre HeJITMHeMHbIX YPDaBHEeHUN U CUCTEM; * UMCIeHHOe
WHTerpupoBaHve U auddepeHLIIDOBaHUe; ¢ MeTO[bl TIPUOMIDKEeHUS (QYHKIUM; ¢ METO[bl peLleHUs
JuddepeHLMaNbHbIX ypaBHEHUH; * METO/bI pellieHUs] UHTerpaibHbIX ypaBHEHUH.

— yMeTb ° CTPOUThH QITOPUTMbI peajnu3aliy YKUC/IeHHBIX MeTOJOB PpeLleHUs NPUKIIaZHbIX
nporpaMM; * pa3pabaTbiBaTh MPOrPaMMbI, pean3yolle YUCIeHHbIe MeTO/bI.

— BJIafeThb * HaBbIKAMHU TpPUMeHeHUs 0a30BOro0 MHCTPYMEHTAapHUsi UMC/IEHHBIX METOJOB AJIs
pellieHusl PUKJIaZHbIX 3a/jau; * METOJMKOUW MOCTPOEeHUs], aHa/lr3a U NPUMeHeHUs YUC/IeHHbIX MoJiesield B
npodeCcCUOHA/IBHON eI TelTbHOCTH.

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYAOEMKOCTb [UCLMIUIMHBI CcOCTaByisieT 5.0 3ayeTHBIX €JUHHUIILI W TpeACTaBjieHa B
Tabme 4.1.
Tabnwiia 4.1 — TpyI0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM IeATeTbHOCTH Bcero yacos CemecTpsl

3 cemecCTp
AynutopHblie 3aHSTHS (BCEro) 54 54
Jlexuuu 12 12
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IIpakTryeckue 3aHITHS 42 42
W3 HUX B UHTepaKTUBHOU (opme 22 22
CamocrosiTenbHasi paboTa (Bcero) 90 90
ITpopaboTKa JIEKIJMOHHOTO MaTepurasa 20 20
[ToaroroBka K IpakTUUeCKUM 3aHATHSAM, CeMUHapaM 70 70
Bcero (6e3 3k3ameHa) 144 144
[ToaroToBka 1 craya 5K3aMeHa 36 36
OO0111ast TPYJ0EMKOCTB Yac 180 180
3auetHble Equnuiel TpyzoemkocTu 5.0 5.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHHUILIMHLI H BH/bI 3aHATHH

Pa3ziesbl AUCIIUTIMHBI ¥ BU/IbI 3aHSITUM TIPUBEZIeHbI B Tabviie 5.1.
Tabmuna 5.1 — Pa3zenbl AUCLIMIVIMHEBI U BUJbI 3aHATUN

x &
= ¥
g 8 - T
m P
S 5 § S g % =
= 8| E g2 &
Ne HasBanus paszesoB JUCLIUIIIIMHBI =} 5 = o 9 Sy
= 5 = g2 = E
= S o 9 52
2 g | Ae & 2
& | 2
= O
1 |I[lorpemHoCTH BbIUMC/IEHUI 1 0 2 [1K-3
2 | KoppeKTHOCTb BbIUMC/IUTE/IBHBIX 3a7,au 1 1 0 2 [1IK-3
a/IrOpUTMOB
3 |TIpubmmkeHHOe pellieHre HeTMHEeHHBIX 1 4 14 19 I1IK-3
ypaBHeHU! C OFHOM MepeMeHHOU
4 |YucieHHbIe METO/bI PeLlleHUsI CUCTeM 1 6 10 17 [TK-3
JIMHEMHBIX anrebpanyecKux ypaBHEHUM
5 | Bbruucsienue cob6CTBeHHBIX YMcCen U 1 0 2 3 [IK-3
COOCTBEHHBIX BEKTOPOB
6 | PellleHre cucTeM HelTMHEMHBbIX ypaBHeHUMH 1 4 10 15 IK-3
7 | Annpokcumarys QyHKLHUSAMA 1 6 10 17 I1IK-3
8 |YucneHHoe auddepeHtipoBanue QyHKLMN 1 6 6 13 IK-3
9 |YucsieHHOe UHTerpyvpoBaHye (yHKLUH 1 8 14 23 [IK-3
10 |Pewenue auddepeHivanbHbIX YpaBHEHUH 2 4 10 16 [1IK-3
11 |VHTerpanbHble ypaBHeHUS 1 4 10 15 I1K-3
Wtoro 12 42 90 144
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)

CojiepskaHuie pa3/ienioB AUCLUIUINH (T10 JIEKLIUSIM) TIpUBe/ieHo B Tabsuile 5.2.

Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)

Hassanus paszesnos

ConepskaHue pa3/enoB JUCLUTIAHEI 10
JIEKIUSIM

Tpyn0eMKOCTb,

dopmMupyeMbie
KOMIIeTeHL[UU

3 cemecTp

1 TTorpelrHOCTH BBIYUCTIEHUN

Nctounuku norpemHocteid. [ToHsTHE
npuOMKeHHOTo ynca. AGComoTHas U
OTHOCHUTeJIbHAs [TOrPellHOCTU. BepHble
1udpsbI uncia. CBsi3b OTHOCUTETbHON
TIOTPeLIHOCTH C KOJTMYeCTBOM BepHBIX
3HAKOB unc/a. ITorpemHocTs CyMMmBI,
PasHOCTH, NIPOU3BE/eHUs], YaCTHOTr O,
crenend. Ob1jast hopmyna asst
riorpetHOCTH (pyHKIMK. Ob6paTHast
3a/laya TeOpPUU MOTPEIIHOCTH.

—_

Ntoro

ITK-3

2 KOppEKTHOCTL BBIUMC/IMTE/TBHBIX
3a44d4 1 a/IFTOPUTMOB

[TocTaHOBKa BHIYMCIUTETLHOM 3a/1auM;
00yCJIOB/IEHHOCTh BBIUMC/TUTEILHON
3a/]auM; KOPPEKTHOCTDb BBIUHUC/TUTE/TEHBIX
aZIfOPUTMOB; TpeOOBaHUs,
TIPE/IbSB/ISIEMbIE K BBIUUCTUTETbHBIM
aJITOPUTMaM.

HToro

ITK-3

3 IIpubmmkeHHOe pelieHue
HeJTMHeWHBIX ypaBHEHUN C OJHOU
repeMeHHON

Jlokanm3anusi KopHel; 00y C/IOB/IEHHOCTD
3a/lau BbIUMC/IeHUs KOpHS. MeTo/ibl
HaXOX/IeHUsI KOpHeM: repedopa,
OucekurU (MeTO AUXOTOMUM); METOZ
HeroToHa; MoaudUKaly MeToza
HbtoToHa (ynpoitieHHbI MeTo
HbroToHa, x0pa, ceKyumx, MeTos
CreddeHceHa); KoOMOMHUPOBAHHBIH
MeTO/l; MeTO/ UTepaLyii.
OO6ycnoBIeHHOCTb MeTO/la TIPOCTOM
urepanuu U metoga HeroToHa;
YYBCTBUTEIbHOCTD K MOTPELIHOCTSIM.

Htoro

[TK-3

4 YucneHHbIe METO/bI PEIIeHUsT
CHUCTeM JIMHeMHBIX anrebpanyecKux
ypaBHeHHUM

ITocTranoBKa 3aziauri. HOpMbI BEKTOPOB U
Matpul]; abCOIOTHAsT M OTHOCHTe TbHast
MIOrPeLIHOCTh BEKTOPOB.

OOy C/I0B/IEHHOCTD 3a/]auM PEIIeHUSI
CHUCTeM JIMHeWHBIX anrebpanyeCcKux
ypaBHeHUH. [IpsiMble MeTO/bI peliieHust
CJIAY: metop INaycca (cxema
e/IMHCTBEHHOTO Jle/IeHHs], CXeMa C
BLIOOPOM T/IaBHOTO 3/IeMeHTa 110 CTOJOLy
); cBsizb MeToza ["aycca ¢ LU-

[1IK-3
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pasnoxxenuem Marpuiibl. QR-anroputm
pemenusi CJIAY (meTop BpallleHU).
MeTop opTOroHanu3aluu; MeTos
Xanenxkoro. MtepaljiOHHbIE METO/bI
pemieHus: CJIAY: MeToz rpocToi
urepaluu, metog 3ergens. CXoAUMOCTb
WTEepaLMOHHbIX MPOLIECCOB.
[TorpelHoOCTH UTEPALIMOHHBIX
rporieccoB. PellieHue nepeornpeseneHHON
CJIAY meTo[j0M HavMeHbILIMX KBaZJpaToB.
BoruncnieHue ornpefieniuTesneil: MeTof,
l"aycca, metog, Xanerkoro. Berurcienue
00paTHOM MaTpULIbI.

HToro

5 BerurciieHue cCOOCTBEHHBIX UUCe U
COOCTBEHHBIX BEKTOPOB

ITocranoBka 3azauu. [Ipeobpa3zoBanue
nioziobust. Jlokanusaiysi CoOOCTBEHHBIX
3HayeHuil. OOy C/IOB/IEHHOCTD 3a/jaunt
BBbIUMCJ/IeHUs] COOCTBEHHBIX 3HAUeHUM 1
COOCTBEHHBIX BeKTOPOB. CTerneHHOM
MeTO/, BBIUYMC/IeHUs] MaKCUMa/lbHOTO
cobcrBeHHoro umcia. QR- anroputm
BbIUMCJ/IeHUs1 COOCTBeHHBbIX uncesn. MeTof
00paTHBIX UTepaLyii BEIUKC/IEHNS
COOCTBEHHBIX BEKTOPOB.

Htoro

[TIK-3

6 PerieHuie cucTeM HeJIMHENHbBIX
ypaBHEHUM

ITocTaHoBKa 3aa4y; JI0Ka/IA3aLIAs
KOpHel; KODPeKTHOCTb U
00yC/I0B/IEHHOCTD 3a/jaur. MeTo/
HeroToHa; MoMbUIIMPOBaHHBINA METO/|
HeroTOHa; ynpoleHHbII MeToz,
Herorona. Metog utepanu. YCi0BUs
CXOIMMOCTH MeTOo/ja UTepaLrii.
I'pasyieHTHBIN METOA.

HToro

[1IK-3

7 Anrpokcumauysi QyHKLIUSIMU

[TocraHoBka 3agaur. VIHTepniossuys
0000111eHHBIMH MHOTOY/IEHAMH.
[TonMHOMYHAIBHAS UHTEPITOJISALINS,
MHorousieH Jlarpanxa. ITorpemHocTts
VHTeprnoJisiLyui. MUHUMH3aLYs
NOrpermHoCTH. VIHTepnonsiuoHHas
¢opmyna HbtoToHa /17151 paBHOMEpPHOU
cetku. ®opmyna HeroToHa A1
HepaBHOMEeDHOM ceTKu. [1obanbHast
TNOJIMHOMUYHA/IbHAs! UHTePIIOIALMS.
UyBCTBUTE/IBHOCTh UHTEPITO/ISILIMOHHOTO
TI0JIMHOMA K IOTPeIHOCTAM BXOJHbBIX
JaHHbIX. VIHTeprosisiLys ¢ [OMOLLIbIO
«CKOJIB31[er0» NoIMHOMa. KycouHo-
TTOJINHOMYHA/IbHasl UHTePIIOJISLIUS.
[Tpeobpa3oBanue Oypbe, AUCKPETHOE
nipeobpa3oBanue. TpUroHoMeTpuyeckast
uHTeprnonsuus. [TpubmokeHue

[TK-3
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cruiaiiHaMmu. JIuHelHble,
napabonuueckue, Kyouueckue CriaiiHbl.
OpToroHasbHble CUCTEMbI (DYHKLIMIA
(mokazarenbHbIe U TPUTOHOMETPUUECKUe

byHKIMN).

HToro

8 UucnenHoe auddepeHLpoBaHye
dbyHKUMN

IToctanoBka 3azauu. ITpocrenimme
¢hopMmysibl YMC/IEHHOTO
IvddepeHMPOBaHUs: BIUMCIEHNEe
TIepBOi NPOM3BOJHOM, BHIUKC/IEHH e
BTOPO# Tpor3BOHOM. OObIuii criocob
rosry4yeHust GopMyJi UMCIEHHOTO
mddepenppoBanus. [lorpemHocTi
muddepentrpoBanusi. OOy C/I0BI€HHOCTh
dhopMys UKCIeHHOTO

I depeHIMPOBAHYS.

Htoro

[TIK-3

9 YucneHHOe MHTerpUpOBaHUe
byHKIMI

[TonsiTve 0 KBaZpaTypHbIX OpMynax.
®opmyssl HeroToHa-KoTeca. @opmyiibl
Tpaneuui, CumricoHa, ['aycca,
NpPSIMOYTO/IbHUKOB. IlorperHocTs
KBa/lpaTypHbIX (hopMy.

OOy C/10B/IEHHOCTh KBaJpaTypHbIX
¢dbopmyn. [1paBuno PyHre oLjeHKH
TIOTPELTHOCTH KBaJ|paTypHbIX (GOpPMYJI.

HToro

[1IK-3

10 Pemenue guddepeHLanbHbIX
ypaBHEHUM

[TocTraHoBKa 3ajjauv. YCTOMUMBOCTh
perenus 3ajaud Komm: yCcToM4nMBOCTh
Ha KOHEUHOM OTpe3Ke, YCTOMUUBOCTh M0
MpaBoM 4acTU. YUC/IeHHbIE METO/bI
petieHusi 3ajaun Komm (ceTku u
ceTouHble (PyHKLIMW), TUCKpPeTHas 3aiaya
Koru, siBHbIe 1 HesIBHbIe MeTO/IbI,
yCTOWUMBOCTB). MeTop Ounepa. Metog,
Pynre-KyTra, cxemsi 1, 2, 3 1 4 nopsiKOB
TOUYHOCTHU. PerieHve cucrem

I depeHMaTBbHBIX ypaBHEHUH.
Perienue ypaBHeHMsI N-ro mopsijika.

HNToro

[TK-3

11 VHTerpasbHble ypaBHeHUs

Knaccudukariys mTuHeHHbIX
WHTerpaabHbIX YpaBHEHHUH.
[IucKpeTu3arys MHTErpaJbHOTO
ypaBHeHUsI BTOPOTO pofa. PelieHne
WHTeTpa/ibHbIX YpaBHeHUH I-ro poza.
Perynspusanys.

HToro

1

I1IK-3

Wtoro 3a cemecTp

12

5.3. Pazensl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneunBarIUMH (PeAbIAYIMMHA)

U o0ecreurBaeMbIMH (MOC/TIeYIOIAMH) JUCHHUIUTHHAMHA

Pa3,qem,1 AUCHOUIVIMHBL 1 MEXIUCHUIVIMHAPHBIE CBA3U C OGECHE‘JHBBI—OLL[I/IMI/I (Hpe,qbl,[[yu_{I/IMI/I) n
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obecrieuriBaeMbIMH (TT0C/IEIYIOIIUMU) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tab/wviie 5.3.
Tabsnuna 5.3 - Paszesnbl AUCLUIIMHBI U MEXK/IUCLIUITMHADHbIE CBSI3U

Ne pa3zenoB aHHOW AUCLIUTUTMHBI, [I7IsI KOTOPBIX He00X0AUMO H3yueHHe
HaumeHoBaHue 6 6
Nd obecrieunBarOLMX U 00ecrieunBaeMbIX JUCLIUIUIUH

JUCLIATIIVH
1 2 3 4 5 6 7 8 9 10 11

[pepiecTByOLLME JUCLUATITUHBI

1 |CoBpemMeHHbIe CcpesCcTBa
IIpOrpaMMHUPOBaHUS

+ + + + + + + + + + +

2 | CTpPYKTYpBbI U a/lTOPUTMBI

+ + -+ + + + -+ + + + -+
00paboTKH IaHHBIX

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMITeTeHLMM, (OPMHUPYeMbIX MPHW WU3YYeHUU [WCLUIUIMHBI, U BUJOB 3aHSATHI
nipe/icTaB/eHo B Tabsure 5.4
Tabmuma 5. 4 — CoOTBeTCTBMe KOMIETeHI[MM W BHU/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yueHUU
IVCLIATI/TUHBI

Buppl 3aHATHI

DOopMbI KOHTPOJIA

KomneTeniuu

Jlekiun
[TpakTryeckre 3aHATUS
+ | CamocTosiTenibHast pabota

=
2
W
+
+

OTueT Mo UHAUBUAYATbHOMY
3az,@aHut0, OTIpoC Ha 3aHATHSAX,
BricTynienue (goknan) Ha
3aHsaTHH, OTUeT 10 MpaKTHKe

6. InTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aIUH 00yUeHHUsA
TexHO/MIOTUM MHTEPAKTUBHOTO OOyueHWs TpPU pa3HbIX (OopMax 3aHATUM B udacaxX IpHUBeJeHbI B
tabmuie 6.1
Tabnuiia 6.1 — TeXHONMOTMM MHTEPAKTUBHOTO 00yUeHHs MPH pa3HbIX (PopMax 3aHSITHH B yacax

NHTepakTrBHBIE NIpakTUUeCKUe | VIHTepakTHUBH
MeTtombl Bcero
3aHATUSA ble JIeKL|UU
3 cemecCTp

MuHu-/1eKIus 4 4 8
[Ipe3eHTaruu € UCIOIb30BaHUEM 4 4 8
MyJIbTUMeMa ¢ 00CyKeHreM

[Ipe3eHTaru C UCIOIb30BaHUEM 3 3 6
CJ1alioB ¢ 00CyKAeHneM

Wroro 3a cemectp: 11 11 22
Wtoro 11 11 22

7. JIabopaTopHbIA MPAKTHKYM
He npenycmotpeno PYII

8. IIpakTHUecKue 3aHATHS
CopeprkaHye MpaKkTUUeCcKruX paboT npuBeseHo B Tabmuie 8.1.
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Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

3 <]
& Z E
Q S 5
Z s 3
Hassanus paszenos CopepykaHue MpakTUYeCKUX 3aHATHUN § = % GE
=
= | B2
- s
3 cemecTp
3 [IpubnukeHHOe pellieHue HaxoxzaeHue Hysnel (pyHKLMM C OAHOU 4 IMK-3
HeJTMHEMHBIX YPaBHEHUH C OJHOU repeMeHHON
repeMeHHOM Vrtoro 4
4 YucieHHbIe METObI PeIleHu s UucneHHble MeTOAbI pelleHus 3a1a4y [1K-3
CUCTEM JIMHEMHBIX a/reOpanuecKux  |JIMHEHMHOMN anreOphI
ypaBHeHUH Vitoro
6 Perenue crcrem HeJMHEMHBIX YucieHHbIe METO/BI pellleHus: CUCTeM 4 [TK-3
ypaBHeHU! HeJTMHeWHBIX ypaBHeHUN
Ntoro 4
7 Anmpokcumarus QyHKUHSAMA Mertop! ipubMIKeHNsT QyHKIUNA IMK-3
M0JIMHOMaMH N-TOW CTeNeHH, CTeNeHHON
(byHKLMel, 5KCTIOHeHTOM, 1orapudmMom,
TPUTOHOMETPUUYECKUMU (QDYHKIUSIMHU.
Ntoro 6
8 UucnenHoe quddepenuiipoanve | UucneHHoe auddepeHIMpoBaHMe 6 IMK-3
byHKIM byHKIMM
Htoro
9 UucsieHHOe UHTerpUpOBaHue UuncsieHHOe MHTerpUpoOBaHue C 8 ITK-3
byHKIMM WCI0/Tb30BaHUEM (POPMYJIBI
MPSIMOYTO/TbHUKOB, (hOPMYJIbI TparieLui,
CumricoHa.
Ntoro
10 Pewienue auddepeHLiianbHbIX YucieHHbIe METO/BI pelleHus [TK-3
ypaBHeHU! 00OBIKHOBEHHBIX U dhepeHIMaTbHBIX
yPaBHEHHH C MIOMOLLBIO MeToZI0B PyHre-
KyTTa, cxemsl 1, 2, 3 1 4 opsiiKOB
TOYHOCTH.
Htoro
11 VHTerpasbHble ypaBHeHUs UucieHHbIe MeTO/BI pelleHus ITK-3
VHTerpanbHbIX YpaBHeHUMN
Nroro 4
Wroro 3a cemecTp 42

Tabmumie 9.1.

9. CamocTosiTe/ibHasA padora
Buzipl camocTosTeTbHOM paboThl, TPYA0EMKOCTh U (hOpMHUpPyeMble KOMITETEHIIUH TIPe/ICTaB/IEHbI B
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Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH

x. @
5 z S
S s 5
o & v T
Busbl caMocTosiTesibHOM = > T
Hassanus pa3zesnos = = @®OopMbI KOHTPOJIS
) 3 g &
paboThI S g g
=S a =
o ° 2
= S
3 cemecTp
1 ITorpewmHocTH [TpopaboTKa eKIIMOHHOTO 2  |IIK-3 BricTyninenue (moknan) Ha
BBIUMC/IEHUN Marepuasa 3aHsATAU, OTIpOC Ha
Vitoro 7 3aQHATHUAX
2 KoppeKTHOCTh ITpopaboTKa JIeKIMOHHOTO 2 |TIK-3 BoicTynienue (goknaz) Ha
BBIYMCJIUTE/IbHBIX 3a/la4 M | MaTepuasa 3aHsaTum, Onpoc Ha
a7rOpuTMOB Vitoro 7 3aHATHAX
3 IpubmkeHHOe ITogroroeka K 12 |TIK-3 BricTynienue (goknan) Ha
pellieHre HeJTMHeHHbIX MPaKTUUeCKUM 3aHSITHUSIM, 3aHATHH, Onpoc Ha
ypaBHEHUM C OJHOM ceMHHapam 3aHATHAX
TEpEMEHHOM [TpopaboTKa IeKIIMOHHOTO 2
Marepuasa
Ntoro 14
4 YurcieHHbIe METO/bI IToaroroBka K 8 IK-3 BricTynienue (goknaz) Ha
pelleHus: CUCTEM MPaKTUYe CKUM 3aHSATUSIM, 3aHsaTuM, Onpoc Ha
JTMHEeNHBIX ceMuHapaMm 3aHATHAX
r MYeCcKUx
anre6pa rec ITpopaboTKa JIEKIJMIOHHOTO 2
YPABHEHUH MaTepuasa
Utoro 10
5 Beruucnenue ITpopaboTKa JeKIIMOHHOTO 2 |TIK-3 BeicTynienue (goknan) Ha
COOCTBEHHBIX UHCes U MaTepuasna 3aHsATHH, Onpoc Ha
COOCTBEHHBIX BEKTOPOB Vitoro 2 3aQHATHUAX
6 Perienuve cucrem ITogroroBka K 8 IK-3 BricTyninenue (moknan) Ha
HeJTMHeWHBIX ypaBHEHUN | TIpaKTA4YeCKUM 3aHSATUSIM, 3aHsaTuM, Onpoc Ha
ceMuHapaMm 3aQHATHUAX
ITpopaboTKa JeKIIMOHHOTO 2
MaTepuana
Ntoro 10
7 Anmnpokcumanusi [ToaroToBka K 8 |IIK-3 BeicTtynienuve (goknan) Ha
GyHKIMSIMU MPaKTUUeCKUM 3aHSTHSIM, 3aHATHH, Onpoc Ha
ceMUHapam 3aHATHAX, OTUeT 1o
[TpopaboTKa eKIIMOHHOTO 2 TpaKTHKe
Marepuasa
Ntoro 10
8 UucneHHoe [ToaroToBKa K 6 |IIK-3 BricTynienue (goknaz) Ha
b depeHIIMpOBaHMEe MpaKTAYe CKUM 3aHATUSIM, 3aHsaTuM, Onpoc Ha
byHKUUN ceMHUHapam 3aHaTUSAX, OTUeT 10
MIPAKTUK
[TpopaboTKa JeKITMOHHOTO 0 pa €

MaTepHadJjia
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Ntoro 6
9 YucneHHoe ITogroroBka K 12 |TIK-3 BeicTtynienue (goknan) Ha
VHTEeTrpupoBaHue MPaKTUUeCKUM 3aHSITHSIM, 3aHATHH, Onpoc Ha
byHKIMI ceMuHapaMm 3aQHATHUAX
[TpopaboTKa eKIIMOHHOTO 2
Marepuasna
Ntoro 14
10 Perienue [ToaroToBKa K 8 |IIK-3 BricTyninenue (moknan) Ha
b depeHIMaTBHBIX MPaKTUUeCKUM 3aHSITHSIM, 3aHATUH, OTUeT 1o
ypaBHeHHUH ceMuHapam VH/UBU/1yalIbHOMY
HU
IIpopa6oTKa JIeKIJMOHHOTO 2 3a/laHMIo
MaTepuasna
Ntoro 10
11 NnTerpanbHble ITogroroBka K 8 IK-3 BricTyninenue (moknan) Ha
ypaBHeHUsI MPAKTUUeCKUM 3aHSTHSM, 3aHsaTuM, Onpoc Ha
ceMuHapaMm 3aQHATHUAX
ITpopaboTKa JIeKIMOHHOTO 2
Marepuasna
Utoro 10
Wroro 3a cemecTp 90
[ToaroroBka K 3K3aMeHy 36 JK3aMeH
Ntoro 126
9.1. TemaTnKa NNpakKTHKH
1. Mopudukaimu Metofa HbIOTOHa TMOMCKa KOpHeM He/NMHeWHOro YypaBHEHUSI C OJHOU
repeMeHHOMN
2.  Metogpl MHTETPUPOBaHUS (DYHKLWM MPU OeCKOHEUHBIX TIpefiesiax
3. TlpubnwkeHue criiaiiHaMu: TUHeHHbIe, TTapaboMueckrie, KyOndyeckue CriialiHbl
4. Metogs! pemenust OY 2-ro noTsgka
5. MeToppl pellieHUs] UHTETPAbHBIX YpaBHEHUM
6. MeTo/ OPTOrOHA/IM3al[MH PelleHHs] CUCTeM JIMHENHHBIX anrebpanuecKux ypaBHeHUH
7. Metong Xaneukoro pemenusi CJIAY. Pemenne mnepeornipenenenHori CJIAY  meTtogom

HaMMEHbIIINX KBaJpaTOB

10. KypcoBas padora

He npegycmorpeno PYII

11. PeiiTuHrOBasi cUCcTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/leHTOB

11.1. ban/bHBIE OLEHKH AJISl 3/IEMEHTOB KOHTPOJIA

Tabnuiia 11.1 — basibHBIe OIIeHKU /IJIsl 3/IEMEHTOB KOHTPOJIsSI

. . MakcumasibHbIN
. MaxkcuManbHbIH MakcuManbHbIH
DieMeHThI yueOHOMH Oasu1 3a epuop Bcero 3a
6am1 Ha 1-yro KT c| ©6asn 3a mepuof,
JesITeTIbHOCTU mexay 2KT u Ha cemecTp
Havasa cemMectpa | Mexay 1KT u 2KT
KOHel] ceMecTpa
3 cemecTp
BricTynienue (goknan) Ha 8 6 8 22
3aHATUH
Ornpoc Ha 3aHATUSIX 8 6 8 22
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OTtueT 110 4 4 6 14
WHJVBU/lya/IbHOMY

3a[JaHUI0

Otuer 1o npakrtuke 4 4 4 12
WToro Mmakcumym 3a 24 20 26 70
TIepro/,

OK3ameH 30
Hapacrarouym utorom 24 44 70 100

11.2. TTepecuet 0a/1/1I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a/TOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/IeH B Tabuile 11.2.
Tabsura 11. 2 — ITepecueT 6asiioB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH

basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka

> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5

Ot 70% 1o 89% ot MaKcMMaJIbHOM cyMMBI OasiioB Ha gary KT

4
Ot 60% 10 69% oT MakcuMasbHOM cymMMbI OansioB Ha gaty KT 3
2

< 60% oT MakcuMasnbHOM cymMMbl bansioB Ha gaty KT

11.3. ITepecuet cymMmMbI 6a/IVI0B B TPAAMIUOHHYI0 U ME)XKAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 06a//IOB B TPAJULIMOHHYIO U MEKIYHAPOAHYIO OLIEHKY TIpe/CTaB/eH B Tabiuiie
11.3.
Tabsuia 11. 3 — ITepecueT CyMMbI Oa/I/IOB B TPAJULIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBast cymma 6asinos,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IuHO)
85 -89 B (oueHb x0po1110)

4 (xopolLo) (3auTeHo0) 75 -84 C (xopor10)
70 -74
p— D (yZOBI€TBOPUTEJIEHO)

3 (YZ0BNeTBOPUTE/BHO) (3aUTeHO) 60 - 64 E (HocpeAcTBerHo)
2 (HeyROB/IETEODUTEILHO) (He Hwxe 60 6asnoB F (HeymoBneTBOpUTEJIEHO)

3aUTEeHO)

12. YueOHo-MeTOqHUECKOE U HH(OPMALIMOHHOE 00ecreyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTEparypa
1. BbruucimuTe/bHbIEe METOBI: YueOHoe mocobue / Mutienb A. A. - 2013. 198 c. [D1eKTpOHHBIM
pecypc] - Pexxum goctymna: https://edu.tusur.ru/publications/4863, nata obparenus: 17.01.2017.

12.2. lono/siHMTe/IbHASA IUTEpaTypa
1. TexHonorus pa3paboTKM NMporpaMMHbIX cucTeM: YuebHoe ocobue / Boposckoii . T - 2012.
260 c. [Onexktponnbiti pecypc] - Pexum pgoctyma: https://edu.tusur.ru/publications/2436, pgata
obpamenusi: 17.01.2017.

12.3 YuebOHo-MeTOgMUYECKHE I10CO0HS

12.3.1. O6s3arebHbIE YUeOHO-MeTO[HUECKHE T0Co0Hs
1. UwucnenHsle MeTozpl: MeToguueckue ykas3aHUsl TI0 CaMOCTOsITeJIbHOM paboTe CTy[eHTOB /
Munens A, A, - 2012, 10 c. [DnektpoHHbii  pecypc] - Pexum  pgocryna:
https://edu.tusur.ru/publications/4865, nata obpaijenus: 17.01.2017.
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2. Yucmennele MeTozbl: MeToAnuecKre yKa3aHWs TI0 BBITIOTHEHWIO MPAKTUYeCKUX paboT 1o
JucLuruiiHe «YucieHHbIe MeTObl» 7SI CTY/IeHTOB ouHOM (hopMmbl 00yuenus: crietanbHocTr 010500 —
«[IpuknasHas mareMaTvka U uHdopmaruka» / Pomanenko B. B. - 2014. 123 c. [DnekTpoHHbIM pecypc] -
Pexxum foctyma: https://edu.tusur.ru/publications/4869, gara obparmenus: 17.01.2017.

12.3.2 YueOHO-MeToAMYECKHE TTOCO0UA /1A JIMI] C OTPAHUUYEHHBIMHM BO3MO)KHOCTSIMH 3/[0POBbS

YueOHO-MeTOANUYECKHE MaTepHaslbl [l CAaMOCTOSITe/TbHOM U ayJUTOPHOU paboThl 00yUaroIuxcs
Y3 UKMC/ia WHBA/IW/IOB MPeJOCTaB/sIOTC B (POpMax, aZlaiTUPOBAHHBIX K OrPaHUUYEHHUsIM MX 3[0POBbSI U
BOCTIpUSTHS MH(MOPMAaLUK.

JIIs1 UL ¢ HapylIeHUsIMU 3PeHusI:

- B (hopMe 3/1eKTPOHHOTO J0KYMEHTa;

- B NleyaTHOW (hopMe yBeIMYeHHBbIM IIPUPTOM.

JI/Is1 UL ¢ HapyLIeHUsIMHU C/TyXa:

- B (hopMe 3/1eKTPOHHOTO I0KYMEHTa;

- B reuatHo dopme.

JIJIs1 ML ¢ HapyLIeHUsIMU OMOPHO-BUraTe/IbHOTO anmnapara:

- B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B TeuatHoi (opme.

12.4. Ba3bl JaHHBIX, TH()OPMALHOHHO-CIIPABOYHbIE, TOUCKOBbIE CHCTEMbI U Tpedyemoe
MporpaMMHoOe oGecreueHue

1. http://poiskknig.ru — anekrponHast 6ubnuoreka yuebHukoB Mex-Mara MI'Y, Mockga

2. http://www.mathnet.ru.ru/ - ob1epoccuiickuii MaTeMaTryeCKHii TOPTas

3. http://www.lib.mexmat.ru - snekTpoHHas  OuOMMOTEKAa  MeXaHWKO-MaTeMaTHUeCKOro
takynerera MI'Y, MockBa

4. http://onlinelibrary.wiley.com - Hay4Hble )KypHa/ibl u3aarenbctBa Wiley&Sons

5. http://www.sciencedirect.com/ - HayuHble )KypHaJ/bl u3zatenscTa Elsevier

13. Marepua/ibHO-TeXHHYECKOe o0ecrieueHre JUCIHIUTHHBI
13.1. O6uue TpeGoOBaHKS K MaTePHA/IbHO-TEXHHYECKOMY 00eCredeHUI0 JUCIUTUTHHBI

13.1.1. MaTepuabHO-TEXHHUECKOE 00ecreyeHue /IS IEKIMOHHBIX 3aHATHH
- JIEKLIMOHHbIE ayUTOPHH, B TOM UMCJ/Ie OCHAll[eHHble TIPe3eHTal[MOHHOW TeXHUKOUM C BBIXOZIOM B
WHTepHeT; - ayauTOpuM [J1s1 TIPOBe/IeHUs] MHTEePAaKTHUBHBIX JIEKLUW: BH/I€ONPOEKTOP, 9KpaH HaCTEeHHBIH,
Jpyroe obopyzioBaHue.

13.1.2. MaTepua/IbHO-TeXHHYeCKoe obecriedeHue /il NPaKTHYeCKHX 3aHATHI

[ TipoBefieHUsI MPaKTUUYeCKUX (CeMUHApPCKUX) 3aHATHUN HCIOMb3YIOTCS yueOHble ayAUTOPHH,
pacrosiokeHHbIe 110 azipecy 634034, Tomckasi obmacth, T. Tomck, BepivHuHa ynuria, 1. 74, 4 stax, ayi.
424 u 426. CoctaB obopyznoBaHusi: YuebHast Mebenb; Jlocka MarHUTHO-MapKepHas -11iT.; KommyTtarop
D-Link Switch 24 port - 1wT.; KomnbtoTeps! knacca He Hwke [IOBM INTEL Pentium 2.8[T'1. -14 mt.
Vcnonb3yeTcsi MLIEH3MOHHOE TIporpaMMHOe obecrieueHue, TakeThl Bepcueil He Hibke: Microsoft
Windows XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows
Server 2008 R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access
2003; VirtualBox 6.2. Nmeercsi mnomeleHre Ne005/3 ®IT pns xpaHeHUsT U TNPOGMIAKTHUECKOTO
obcmy>kKMBaHUS yueOHOT0 0060PYJ0BaHMSI.

13.1.3. MaTepua/ibHO-TEXHHYeCKOe o0ecrieueHue /Jijisi CaMoCTOsITe/IbHOH PadoThI
[nisi camocTosTeNTbHOM paboThl WCTONb3yeTcsl ydyeOHast ayauTOpusi (KOMITBIOTEPHBIM Kacc),
pacrionokeHHass mo azpecy 634034, r. Tomck, yn. BepmwmnHuHa, 74, 4 stax, ayn. 424. CocraB
obopyznoBanusi: yuebHast Mebesb; KOoMIboTephbl Kinacca He Hike [I9BM INTEL Pentium 2.81Tw. - 14
IIT.; KOMIbIOTephl mMojakmoueHbl K cetd MHTEPHET u obecrieunBaiOT [JOCTYI B 3/IEKTPOHHYHO
WH(OPMaI[MOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEPCHUTETA.

13.2. MaTepua/bHO-TEXHHUYECKOE 00ecnedyeHHe JUCIMITIMHBI /I/IfA JIUI| C OTPaHUYeHHbIMH
BO3MO)XHOCTSAMH 3/10POBbSI
OcBoeHue JUCIHUIVIMHEI MijaMu ¢ OB3 ocyliecTB/isieTCs C UCIO/Ib30BaHUEM CpeJCTB 00yueHUs
00I1Iero 1 CrierajbHOr0 Ha3HAUEeHUs.
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[lpu oOyyeHUM CTyAE€HTOB C HapPyLIeHHSIMH CJIyXa TIPeAyCMOTPEHO UCIO/Ib30BaHHUe
3BYKOYCW/IMBAIOILIeH  ammaparypbl, MYJIbTUMEIUMHBIX CPeACTB U [JPYTUX TeXHUYeCKUX CpeJCTB
nipreMa/miepesiaul yueOHoOH MH(OpMAIK B AOCTYIHBIX (opMax fijisi CTYZAEHTOB C HApYIIeHUsMHU CJTyXa,
MOOW/IBHOM cHUCTeMbl OOyueHusi [jis CTYAeHTOB C WHBaIUJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOM
cucTeMbl. YueOHasi ayAUTOpHsi, B KOTOPOW OOyuyarOTCsl CTyAEHTHI C HapylleHHeM C/iyxa, 00OpyZoBaHa
KOMIMBIOTEDHOW TEeXHUKOM, ay[JMOTeXHUKOW, BUJEOTEeXHWKOW, 3/eKTPOHHOW [JOCKOW, MY/JIbTUMeIUNHOMN

CHUCTEeMOH.

[Mpu obyueHUH CTY[eHTOB C HApPyLMIeHHWAMH 3PeHUsIMH TIPeJyCMOTDEHO UCII0/Ib30BaHUe B
JIEKLIMOHHBIX U YYeOHBIX ayJUTOPHUSIX BO3MOXXHOCTH TIPOCMOTPA y/ja/IeHHbIX 00BeKTOB (HarpuMmep, TeKCTa
Ha JIOCKe WM (J1aiifia Ha SKpaHe) TP MOMOIIY BUeOyBenuuTenel 17s yaaJieHHOTo MPoCMOTpa.

[Tpu obyueHHU CTY/IeHTOB C HAPYIIEHUSIMH OMOPHO-ABHUIaTe/ILHOIO amnmapara HCT0Jb3yIOTCs
asbTepHaTHBHbIE yYCTPOMCTBA BBOZAA WHGOPMALIMU U [IpyrHde TeXHUuUecKWe Cpe/CcTBa TpHeMa/repeauu
yuebHOM MHGpOpPMay B AOCTYMHBIX (opMax /st CTYZEHTOB C HAPYIIEHWSMH OTIOPHO-/IBUTaTeTbHOTO
arrapara, MOOUIbHOM CHCTeMbl 00yueHUs JJis Ttofiel C UHBaIJHOCTHIO.

14. ®oHA OLIEHOUYHBIX CPE/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLEHOYHBIX CPEJACTB M METOANUYECKHE PeKOMeH/Jal[uH
@OH/, OLIEHOUHBIX CPEACTB W THUIIOBble KOHTDOJIbHBbIE 3alaHUs, WCMOJb3yeMble [Jis OLIEHKH
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIyIeHHbIX 3a AUCLUIUIMHOW KOMIIeTeHLIUM TMpH TpOBeJeHUN
TeKyIIlel, TTPOMe)KyTOUHOM aTTeCTal[|iy 110 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHUH K paboueii porpaMMe.

14.2 Tpe6oBaHus K (pOHAY OLIEHOUHBIX CPe/ICTB /AJIfA JIUI] C OrPAaHHYeHHBIMH BO3MO)KHOCTAMH

3/0POBbA

[lns CTy#eHTOB C WHBaIMJHOCTBIO IIPeAYCMOTPEHBI [OIOHUTE/bHbIe OLIeHOYHbIE CpeJCTBa,
riepeueHb KOTOPBIX yKa3aH B Tabmuile.

Tab6mia 14 — JlonoTHUTE/IBHBIE CPECTBA OLeHMBAHUS

JUISl CTYAEHTOB C HHBA/IMIHOCTHI0

Kareropuu ctymeHToB

Bubl 0MIOMHUTENBHBIX OLJeHOYHBIX
CpejCTB

@®OopMbI KOHTPOJISL U OL[eHKH
pe3y/bTaToB 00yueHUs

C HapylieHUsIMU
c1yxa

TecTbl, MUCbMEHHbIE CAMOCTOSATE/IbHBIE
paboThI, BOMIPOCHI K 3aUeTY,
KOHTPOJTbHBIE PAOOTHI

[IpeumyliiieCTBEHHO TTUCbMeHHast
IpOBepKa

C HapyluieHusIMU
3peHus

CobecezioBaHMe TI0 BOTIPOCaM K 3aueTy,
OTpPOC IO TepMUHAM

[TpeumyliieCTBEHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapylieHusIMuU
OIOPHO-
JIBUraTebHOr0
anmnapara

PellieHye AMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PabOThI, TUCHbMEHHBIE
CaMOoCTOsITe/IbHbIE PabOTBI, BOMPOCHI K
3a4yeTy

[Tpenmy11ieCTBEHHO AUCTAHLMOHHBIMU
MeTOoZaMU

C orpaHuyeHusIMU I10
o011ieMe TUIUHCKAM
IIOKa3aHUsIM

TecTbl, NTMCbMeHHbIE CAMOCTOSITE/IbHbIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[IpermMyliieCTBEHHO IpOBepKa
MeTOoJ|aMH, UCXOZsl U3 COCTOSIHUS
o0yuaro1ierocst Ha MOMEHT TPOBEPKU

14.3 MeToguuecKre peKOMeH/JaljuH 10 OLleHOYHbIM Cpe/iCTBaM JJIsl JIML] C OrPaHNYeHHbIMHU
BO3MO)XXHOCTSAMM 3/J0POBbSI

Ons crynentoB ¢ OB3 mnpeaycMmarpuBaeTcss AOCTyIHas (opma TipefloCTaB/ieHUs 3a/laHui
OLIeHOYHBIX CPeJICTB, & UMEHHO:

B IeyaTHOU (hopme;

B revaTHol (opMe C yBeJTMUeHHBIM LIPUPTOM;
B (hopMe 3/1IeKTPOHHOT'0 [JOKYMEHTa;

MeTOZIOM UTeHHsI aCCUCTEHTOM 3a/laHus BCIYX;
TIpeZioCTaB/IeHre 3a/IaHus C UCTI0/Ib30BaHUEM Cyp/oTiepeBo/ia.

CTyneHTaM C WHBAJIMJHOCTBIO YBe/IMUMBAETCs BpeMsi Ha TOJTOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMPOCHL. [/1s1 TaKuX CTy[eHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs OTBETOB Ha

3d/laHHsA, a MMEHHO!

CornacoeaHa Ha noptane N2 10499

14



- MMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCIIO/Tb30BaHUEM YC/IyT aCCUCTEHTa;
- Tipe/iCTaB/ieHre OTBETOB YCTHO.

[Mporieaypa OljeHUBaHUS Pe3y/bTaTOB OOyUYeHUs WHBAIM/OB IO AWUCIUIUIMHE TpeayCMaTpUBaeT
nipefjocTaByieHre nHGopMaluu B hopMax, aZlalTHPOBAHHBIX K OrPaHUYEeHUSIM UX 3[10POBbsI U BOCTIPUSITHS

VMH(pOopMaLu:
Jins uIy ¢ HapyIIeHUsIMM 3PeHHUsI:
- B (hopMe 3/IeKTPOHHOTO [JOKYMEHTa;
- B TMeyaTHOU (hopMe yBeIMYeHHBIM IIPUPTOM.
Jins MI ¢ HapyIIeHUusIMM CJTyXa:
- B (hopMe /IeKTPOHHOTO JOKYMEHTa;
- B IeyaTHOU (popme.
JI/isi u1y ¢ HapyLIeHUsIMHM ONOPHO-JABUraTe/IbHOI0 aniapara:
- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;
- B MeyaTHOM (popme.

I[Tpu HeoOxoAMMOCTH Ayisi 0OYUAIOIIMXCS C MHBAIMAHOCTBIO TPOLeypPa OL|eHWBaHUS pe3y/IbTaToB

06y‘—IEHI/I$I MOXET IMPOBOAUTBHCA B HECKOJIBKO 3TdIIOB.
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

@®OC no pgucuuruiiHe (TIPAaKTUKE) WUCIOMb3YeTCs TpU TPOBeJeHUM TeKYIlero KOHTPOJIs

yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

IK-3 3HAaHUEM METOJO0B ONTUMHU3ALIUU U YMeHe
TPUMEHSTb UX TIPU peLlIeHnH 3a/jau
rpodeCCHOHAMBHOM /leITe/IbHOCTU

[lo/mKkeH 3HaTh * 0COOEHHOCTH
MaTeMaTHyeCKUX BbIUUC/IEHUH,
peasr3yeMbiXx Ha DBM; ¢ TeopeTryeckue
OCHOBBI UHC/IEHHBIX METO/IOB,
TOTPEeIITHOCTH BbIUUC/I€HUH, yCTOMUYMBOCTD
Y CJIOKHOCTh a/iropuT™Ma (TI0 TIaMsITH, 110
BpeMeHH CUeTa); * pellieHre HeJIMHeMHbIX
YPaBHEHHWH U CUCTEM; * YUCJIEHHOE
HMHTerpupoBaHue U auddepeHLpOBaHUE;
METO/IbI TPUOJTMKEHUS (PYHKITUU; * METOZbI
pelieHus AuddepeHIManbHbIX YpaBHEHUH;
* MeTO/Ibl pellleHus] MUHTerpaibHbIX
ypaBHEHUM. ;

[lo/mKeH yMeTb ® CTPOUTDH aJITOPUTMBI
peanv3aliy YUC/IeHHBIX METOZIOB pelleHUst
TIPUKJ/IA/IHBIX TIPOTPaMM; ¢ pa3pabaThiBaTh
MIpOrpaMMbl, peanu3yoLye YicieHHbIe
MeTO/IbL.;

[omkeH BnaieTh * HaBbIKaMK TIPUMEHEeHHsI
0a30BOro0 MHCTPYMEHTApUsl YMC/IEHHBIX
METO/IOB [/l pellieHusl TPUK/Ia{HbIX 3a/iay;
* MEeTOJUKOM TTOCTPOEeHMUS], aHain3a U
NIpPUMEeHEeHHs1 YUC/IeHHBIX MOZesiel B
npodeCcCUOHa/bHOM eATeNbHOCTH. ;

OO1e XapakTepPUCTUKH TOKa3aTeseld ¥ KPUTEPUEB OLI€EHUBAHUS KOMITETEHIMM Ha BCEX 3Tarax
TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUs KOMIIETEeHLIMH 110 3Taram

ITokasarenu u
3HaThb YMmeTb Bnagets
KPUTEPUH
OtmuHo (BeicoKuH | ObnazmaeT dakTrueckumu | ObaaeT fuarna3oHOM KouTponupyet paborty,
YPOBEHb) Y TEOpeTHUeCKUMHU MPAaKTUYeCKUX YMEHWM, | TIPOBOJMUT OLIEHKY,
3HAHUSIMH B TIpe/iesiax TpeOyeMbIX /JIsi Da3BUTHS | COBEPILEHCTBYET AeHCTBHUS
r3yuaemMoi 06/1acTu C TBOPUECKHX pelleHHH, paboThI
TTOHUMaHWeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH nipobeM
Xoportio (6a30Bbiii | 3HaeT (GakThl, NPpUHIUIEL, |O6MagaeT qUara3oHOM bepeT 0TBeTCTBEHHOCTh 3a
yPOBEHbB) TIpOoLIeCChl, 00IIHe MpaKTUUeCKUX YMEHUH, | 3aBeplleHue 3a/jau B
TIOHSATHS B Mpejienax TpeOyeMbIX /Jisl pellleHus1 | UCC/ie/JOBaHUH,
n3yyaeMoi obacTu orpeZie/IeHHBIX TIP00JIeM B | IPUCTIOCabIMBaeT CBOe
obsiacTu Uccie[OBaHus TioBe/ieHue K
00CTOsITENTHCTBAM B
peleHHH pobiem
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YnoenerBoputenbH | ObmagaeT 6a30BLIMU OO6saaeT OCHOBHBIMH PaboraeT nipu ripsiMmomM
0 (TIoporoBbIH 00IIMMU 3HAHUSIMU YMEHUSIMH, TpeOyeMbIMU | HAOJTIOIeHUH
YPOBEHb) TSI BBITIOJTHEHUSI TIPOCTBIX
3a/1au
2 Peamu3anus KOMIIEeTeHI[UH
2.1 Komnerenuus I1K-3
[MTK-3: 3HaHWEM MeTOIOB ONTHMHU3Al[MM W yMeHWe TIPUMEHSTb WX TIIPU peIleHrud 3ajau

ripochecCcroHa/bHOM /lesATeTbHOCTH.

st hopMUpoBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILIeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIIeTEHIUM, TIpUMeHsieMble [ijis 3TOr0 BUIbl 3aHSATUM U HCIIO/b3yeMble CpPeACTBa OL|eHUBaHUS
TipeZicTaB/IeHbl B Tabuiie 3.
OpPMHUPOBaHUsI KOMIIETEHIIMU U UCTIOb3yeMble CPe/ICTBA OLleHUBAHUSI

Tabnumia 3 — STankl

MOTPeLHOCTH
BBIUMCIEHUH,
YCTOWYUBOCTD U
CJIO)KHOCTb a/ITOPUTMa;
YKC/IeHHbIe METOZbI
NMUHeNHOM anreOpbl;
pellieHre HeJIMHEMHbBIX
ypaBHEHUI U CHUCTeM;
YKC/IEHHOE
HMHTEeTpUpOBaHue U
nvddepeHIIMpOBaHUE;
METO/IbI TTPUOJTHIKEHUS
(YHKLMM; MeTO/IbI
pelLeHus
nvddepeHIMaTbHBIX
ypaBHEHU; MeTO/IbI
pellieHus1 UHTerpaibHbIX
yPaBHEHHUH.

METO/IOB PelleHHs
TIPUKJIA/IHBIX TIPOTPaMM;
pa3pabaTeiBaTh
MIPOTrpaMMBbl,
peam3yolie YUCTeHHbIe
METO/IBI.

CocraB 3HaThb Y™meTb Bnagets
CopeprkaHue TeopeTUUeCKre OCHOBbI | CTPOWTH aJrOPUTMBbI HaBbIKaMU MPUMeHeHUsI
3TaroB YHC/IeHHBIX METO/IOB, peasiM3aliy YUCIeHHbIX | 6a30BOro

WHCTPYMEHTapHsi
YKMC/IEHHBIX METO/IOB /IJIst
pellieHyst TIPUK/IaIHbIX
3a/1a4; METOAUKOU
TIOCTPOEHUSI, aHa/IM3a U
TIPUMEHEHUsT UMC/IEHHBIX
Mozieseli B
ripoeccroHaNIbHOM
JesITeNTbHOCTH.

Buabl 3aHaTHM

* VHTepakTHUBHbIE
TpakTU4eCcKue 3aHsTus;

* VHTEpaKkTUBHbIE

* IHTepakTUBHbIE
TpakTUYeCcKue 3aHsTHS;

* IHTepakTUBHbIE

* VIHTepakTUBHbIE
TpaKkTUyeCKue 3aHsTHS;
* (CamocTosTenbHast

* Oripoc Ha 3aHATHUSIX;

* BeicTyrninenue (goknag,
) Ha 3aHATUY;
* OTuerT 10 MpaKTHKe;

* Onpoc Ha 3aHATHUSAX;

* BeicTynienue (f0oK1az
) Ha 3aHATUY;
* OrTuer 1o NMpaKTHKe;

JIeKLVY; JIeKLUY; pabora;

* [IpakThueckue * [lpakTHueckue

3aHATUS; 3aHATHUS;

* Jlekuuu; * Jlekuuuy;

* CamocTosTesbHas * CamocTosiTe/ibHast

pabora; pabora;

* IlogroroBka K * IloaroroBka K

JK3aMeHy; 3K3aMeHy;
Hcronb3yemele * Otyet no * Otyet no * Otyet no
CpeacTBa UHAWBHYya/IbHOMY UHAWBUYya/IbHOMY UHJUBUYa/IbHOMY
OL|eHHBaHUs 3a/laHHUIO; 3a/IaHUI0; 3a/1aHUIO;

* Brictynnenue (goknazn
) Ha 3aHSITHH;

* OTyer 10 MPaKTHKE;

* DK3aMeH;
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* DK3aMeH;

* DK3aMeH;

(DOPMYJ'II/IPOBKE[ roKasatesieil u KpUTepUEB OLI€eHWBAHUSA ,I:[EIHHOI‘/JI KOMITIeTeHIIMW TIpUBELE€HA B

Tabnure 4.
Tabnuiia 4 — IToka3aTe/iM ¥ KpUTEPUU OL[eHUBAHUsI KOMIIETeHL[MH Ha 3Tarnax

CocraB 3HaThb YmeTb Bnagetb
OminuHo * Metoabl HaxXoXKJeHus1 | * BBINOMHATE CriialiH- * MeTOoA0M NPOCTBIX

(BBICOKMI YPOBEHbD)

KOpHel;

* [lonmMHOMUHAIBEHAS
VIHTepIOJISILIUSA
MHOTO4/IEHOM
Jlarpanxa ;

*  ANmnpokcumanuu
1IepBOM U BTOPOM
TIPOU3BO/IHOM ;

* TIpeobpa3oBaHue
@ypbe, IUCKPETHOE

MIOCTPOEHHUE;
* BBINOJHATD
MOCTaHOBKY
BBIYMCJIUTE/ILHOM 3a/1auy;
e Crpoutb
VHTEPIOJISALIMOHHYO
dbopmyny HeroToHa fijis
JIFOOBIX CeTOK;

* UuC/IeHHO BBIYUCTIATH
MIepBYIO U BTOPYIO

uTepaLuu;
* Metogom HeroTOHa;
* ®opmynamu
Tparneluii, CUMIICOHa,
laycca,
TMIPSIMOYTO/IbHUKOB;

* YuicieHHbIMU
MeTOo/laMH pellleHus 3a-
naur Koiy;

* Metosamu PyHre-

MHOTO4/IeHOM Jlarpanxa;
* AnnpokcuMaLuu
TepBOM U BTOPOM
TIPOM3BOZHOM;

* UYpic/ieHHO BBIUUCIATh
TIePBYIO U BTOPYHO
TIPOU3BOJHYIO;

* BbINoaHATH
IOCTaHOBKY
BBIUMC/IUTE/ILHOM 3a/lauy;

npeoOpa3oBaHue; ; MIPOU3BOJIHYIO; KyTrTa;
* Knaccudukaruio * OreHUBaTh
JIUHENHBIX MOTPeLHOCTh (OpPMY
VHTerpaJibHbIX YKMCJIEHHOTO
yPaBHEHUH. ; nvddepeHLIMPOBaHYS;
Xopomo (6a30Belii | ¢ [TonMMHOMUHAILHAS » CrpouTh * MeTo/0M MPOCTHIX
YPOBEHb) VHTePIOoJsALKS VHTEPIOJISLIMOHHYO WTepaLyy;
MHorousneHoM Jlarpanxa; | ¢opmyny HetoToHa fjis * Metogom HeroToHa;
* Anmnpokcumanuu MHOGBIX CETOK; * dopmynamu
1epBOM U BTOPOM * UwnC/IeHHO BBIUMCIATE | Tpanewuii, CUMIICOHa,
TIPOM3BOZHOM; MIePBYIO U BTOPYIO laycca,
* MeToabl HAXOXKIeHUsI IMMPpOM3BOJAHYIO, TpSIMOYT'O/IbHUKOB;
KOpHeW; * OueHuBaTh * YucneHHbIMU
* [Ipeobpa3oBaHue TIOTPELIHOCTb (hOpMy/I MeTO/laMU pelieHus 3a-
dypbe, AUCKpPETHOE YHC/IEHHOIO Jaun Komwy;
rpeoOpa3oBaHue;; nvddepeHLIMPOBaHYS;
* BrimosnHATh
MOCTaHOBKY
BBIUMC/IUTE/THOM
3a/jauu ;
YnoBneTBopuTesibH | o MeTogpl HaxOXKAeHuss | * CTpOHThH * MeTtozm0oM NPOCTBIX
0 (TToporoBEIi KOpHe; WHTEPIIO/IALIMOHHYIO uTeparyy;
YPOBEHB) ¢ [TonuHoOMHHAILHAS dbopmyny HeroToHa fijis * Metogom HrloTOHa;
WHTEePIIO/IALIA M0OBIX CETOK; * dopmynamu

Tparneluii, CUMIICOHa,
laycca,
MPSIMOYTO/TbHUKOB;

3 TunoBble KOHTPO/IbHBIE 33/JAHUSA

[t peanv3aliviy BhILLIETIEPEUNC/IEHHBIX 3a/lad 00yueHUs] UCIIOJ/Ib3YIOTCS TUITOBbIE KOHTPOJIbHBIE
3aJlaHUsT WK WHBbIe MaTepHasibl, HeoOXoAUMbIe /il OLIeHKU 3HaHWM, YMeHWH, HaBBIKOB W (W/IH) OIIbITA
JlesITe/TbHOCTH, XapaKTepU3yHIIUX JTanbl (OPMUPOBaHUSI KOMIIETEHI[MA B TIpOLiecCeé OCBOEHUsI
oOpa3oBare/IbHOM MTPOTPaMMBbI, B C/IEAYIOIIEM COCTaBe.
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3.1 Tembl MHAUBUYaA/TbHBIX 3a/JAHUH
— 1. TlorpewrHocTy BbluMcAeHud. 2. Mogudukaiuu MeTtofa HbIOTOHa TOMCKAa KOpHei
He/TMHeHHOTO ypaBHeHUs C OfJHOU TepeMeHHOU 3. MeTo/ OpTOroHa/M3aljuu pelleHus1 CUCTeM JIMHeUHbIX
anrebpanueckux ypaBHeHud. 4. IIpubmkeHue crulaiiHamu. JIMHeliHble, rapabomuueckue, KyOndeckue
crtaiHbl. 5. OpTOroHasibHbIE CUCTeMbl TlOKa3areabHble (QyHKOUM. 6. MoauduiupoBaHHbIe MeTO/bI
pewienusi CJIAY. Pewienvie mnepeoripeseneHHor CJIAY meTooM HauMeHbIIMX KBaJpaToB. 7. MeTonbl
pellieHusl UHTerpaibHbIX ypaBHEHUN

3.2 TeMBbI 0NIPOCOB Ha 3aHATHAX

— Wcrounuku niorpernHocTel. [ToHsITHe IPUOMMKeHHOTO uKc/ia. AOCOMIOTHAs U OTHOCHUTe/TbHAst
norpeliHOCTU. BepHble 1ydpel uncia. CBSI3b OTHOCHUTENbHOM MOTPELIHOCTH C KOJIUUeCTBOM BepHbIX
3HAaKOB uMc/a. [TorpemHoOCTh CyMMBbI, Pa3HOCTH, TIPOU3BE[eHHs], YaCcTHOTO, cTerieHd. Obmasi ¢popmysa
Juist iorpetHOCTH yHKUMK. O6paTHast 3a/jada TeOPUU TOTPeLTHOCTH.

— TlocTtaHOBKAa BBIUMC/IUTENBHON 3a7aud; OOYC/IOBJIEHHOCTb BBIUMC/IUTENBHON  3ajjaum;
KOPPEKTHOCTb BBIUMC/IUTE/IbHBIX a/TOPUTMOB; TpebOBaHUS, TIpeAbsB/iieMble K BBIUMC/IUTE/IbHBIM
aaropuTMam.

— Jlokanu3anusi KOpHel; 00yC/IOB/IEHHOCTb 3aiauy BBIYMCIEHUS KOPHS. MeTo/bl HaXOKIeHHs
KOpHeii: Tiepebopa, Oucekiuu (MeTos AUXOTOMUM); MeTof, HeioToHa; mMoauduKaimu MeTtosa HbroTOHa
(ynpoujennbsiii Meton, HetoToHa, Xopg, cekyumx, meton CreddeHceHa); KOMOMHUPOBAaHHBINA METO[;
MeTo/ uteparuii. O6yC/I0BIEHHOCTb MeTo/ja TIPOCTOMN UTepaliui U MeTola HbI0TOHA; UyBCTBUTEBHOCTD
K MOTPELLHOCTSIM.

— TlocraHoBka 3afauv. HopMbl BeKTOpPOB UM MaTpull; abCOMOTHasi U OTHOCHUTe/IbHast
TIOTPEeITHOCTh BeKTOpoB. OOyC/IOB/IEHHOCTh 3a/laud pelleHrs CHUCTeM JIMHEeWHBIX anreOpanuecKux
ypaBHeHul. [Ipsmble meTonpl pemenuss CJIAY: metog I'aycca (cxema eJUHCTBEHHOIO Je/leHUs], CXeMa C
BLIOOPOM TJIABHOTO 3/IeMEHTa 10 CToJOIY); CBs3b MeToza ['aycca ¢ LU-pasnoxeHuem matpuiipl. QR-
anroput™m pemienuss CJIAY (meron BpaileHuii). MeTon opToroHanusanyy; MeTof  XaselKoro.
Nrepamonnsie metoabl perenuss CJIAY: metog mpocTtod utepauuu, metof 3eipensa. CXOAUMOCTb
WTepaLMOHHbIX TIpoLeccoB. [lorpeliHOCTH WTepaLMOHHBIX TIpoLeccoB. PellleHue mMepeornpeseneHHON
CJIAY MeTo#OM HavMMeHBIIMX KBaZpaToB. BbelumcieHwe omnpefenutenied: wmeton [aycca, metop
Xarnetkoro. BorurcieHre o6paTHOM MaTpUILIbI.

— IlocranoBka 3ajaun. I[IpeoOpa3oBanue mozoOus. JIoKanu3anuss COOCTBEHHBIX 3HAUeHUH.
OOyC/10BNIEHHOCTh 33/laud BBIYUCTEHUS COOCTBEHHBIX 3HAUeHWI W COOCTBEHHBIX BeKTOPOB. CTereHHOM
MeTO/ BBIUMC/IEHUS MaKCMMabHOTO coOCTBeHHOro umcia. QR- anropuTM BBIUMCIEHUsS COOCTBEHHBIX
yrcesn. MeToz 00paTHBIX UTePALM BEIUMCIeHUs] COOCTBEHHBIX BEKTOPOB.

— TlocraHoBKa 3a/iauu; JIOKaaU3alysi KOpHel; KOppeKTHOCTh U 00yC/IOB/IeHHOCTD 3a/jauu. MeTop
HeroToHa; mMopguduipoBaHHbld MeTo[, HbloTOHa; ympolieHHbld MeTos, HbroToHa. MeTog ureparnjuu.
YcoBusi CXOAUMOCTH MeTo/la uTepauuii. [ pairieHTHBIN MeTo/,.

— TlocraHoBka 3azauu. VHTepriosisitusi 0000IIeHHBIMH MHOTOUeHaMH. [loTMHOMUHAIBHAS
VHTepnoJisitys, MHorouneH Jlarpawka. IlorpemiHOCTb WHTepHoOAsUMWA. MUWHMMU3ALMS TIOTPELLIHOCTH.
WurepnionsauvonHass ¢opmyna HeioToHa pasi paBHoMepHoM ceTku. ®opmyna HerooroHa st
HepaBHOMEDHOW  ceTKW. [7i00anbHasi — MOMMHOMMHA/MbHAs —~ WHTEPNosuusi.  UyBCTBUTETBHOCTD
VIHTePMOJISILMOHHOIO TO/IMHOMA K [IOTPeLHOCTSIM BXOAHBIX JaHHbIX. VIHTeprnossius C IOMOLLIBIO
«CKOJIb3silIlero» monvHoMma. KycouHo-mosimHOMuHabHast wuHTeprosisinus. [IpeoOpasoBanne ®ypebe,
JUCKpeTHOe TmpeoOpa3oBaHue. TpUTOHOMeTpUUeCKasi WHTeprossius. I[IpubmbkeHuWe —CrijlaiiHaMu.
JluneiiHele, Tmapabonvueckwe, KyOuueckue cryiaiiHbl.  OpTOTOHA/NbHBIE — CUCTEMBI  (DYHKLMA
(moka3aresnbHble U TPUTOHOMETpUUEeCKUe (PYHKIUN).

— TlocraHoBka 3azauu. [Ipocreiimve Gopmybl uncieHHOro AuddepeHLMpOBaHNS: BbIUMC/IeHUEe
TepBOM TIPOM3BOJHOM, BbIUMC/I€HHWe BTOPOW mpousBoAHOW. OO6mmii crocob momyueHus (Gopmysn
yrcneHHoro auddepeniyposanus. IlorpemHocTy guddepenppoBanus. OOycC/IOBIEHHOCTh (GOpMYIT
yrcaeHHoro JuddepeHIIMPOBaHYs.

— Ilonstue o kBazparypHbix ¢opmynax. Popmynsl HeroToHa-Koreca. ®opmysbl TpareLui,
CumricoHa, I'aycca, NpsIMOyronbHUKOB. IlOTpeIHOCTb KBaApaTypHbIX (opmyn. OOyc/iI0BIeHHOCTh
KBa/IpaTypHbIX (opmys. [IpaBuio PyHre olLjeHKU MOTPeliHOCTH KBaApaTyPHbIX (POPMYII.

— Kraccudukaiuss nvHeWHBIX WHTerpajbHbIX ypaBHeHUH. J[IuCKpeTu3al[usi WHTerpajbHOrOo
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ypaBHeHHUs1 BTOpPOro poga. PemeHne nHTerpanbHbiX ypaBHeHnH I-ro pozpa. Perynspusanus.

3.3 TemnI J0K/1a/10B

— Mopudukaiun Metosa HprOTOHa TMOMCKa KOpHEM HeMVMHEWHOTO YpaBHEHUSI C OJHOM
repeMeHHOMN

— Mertopp! MHTETpUpPOBaHHUsT MYHKIUI MPU Oe CKOHEUHBIX TTpefiesiax

— TlpubmkeHue cruialiHaMu: JTMHeHbIe, Tapabomueckye, Kybrndyeckue CrialiHbl

— Metogp! pewienusit OAY 2-ro notsgaka

— Mertozp! pellieHHst UHTerpabHbIX YPaBHEHUM

— Mertog opToroHanM3aly pelieHus CUCTeM JTMHeMHBIX anreOpanuecKuX ypaBHeHHUH

— Meton Xaneukoro peieHuss CJIAY. Peienve nepeonpegenenHort CJIAY  Metonom
HavMeHbIIINX KBa/IpaToOB

3.4 DK3aMeHaLOHHbIEe BOIIPOCHI

— 1. UYrto Takoe cmaWH. 2. [laiiTe onpejeneHWe  MHOIOuY/leHa  HaWIyullero
cpefHeKBaJpaThyeckoro npubmwkenuss anas ¢gyskuun. 3. [Toctpouts Ha otpeske [0, 1] mMHoroumeH
HaWIyulllero cpefHekBajpatuueckoro npubmokenus P1(x)=cO+clx gns pynkiuu. 4. KakoBa cBsi3b
HaWIy4Ilero CpefHeKBa/paTHueckoro npudmmkeHus: U psifoB dypee? 5. 3anuimre BbIpaykeHUs [IJist
Pa3HOCTHOM MPOU3BO/IHOM, 1|eHTpalbHOW pa3HOCTHOW MPOM3BOAHOW U BTOPOW pa3HOCTHOM MPOU3BOHOM.
YKakuTe MOpsiZIOK TOUHOCTH 3TUX (Gopmy/. 6. 3anuiumute (OpMy/ibl UMCIEHHOTO WHTErPUPOBaHUS ISl
YaCTUYHOTO OTpe3Ka: MpsIMO-YTrO/IbHUKOB, Tparnelnui, CHUMIICOHA. YKaXuTe MOpPSJ0K TOUHOCTU 3TUX
¢dopmys. 7. IToHsTHs 0 MeToZax onTUMU3aumu. Knaccudukauys metooB ontumu3sanuu. [IprmMeps! 3a1au
u3 obnacti onTuMu3auyu. 8. dopMbl 3amMMcH 3a/lau JIMHEMHOro TporpaMMupoBaHus. 9. UucieHHbIe
MeTozbl onTtumu3anuu. Metozbsl nepsoro nopszgka. 10. UucieHHble MeToAbl ONTMMU3aLUM. MeTobl
BTOporo nopsigka. 11. Kakas 3azaua Koiy Ha3biBaeTcst KOppeKTHO rocTaBieHHoM? 12. Kakoi urcieHHbIN
MeTo/, pelleHus 3ajauv Komm HasbiBaeTcs yctouuvBbiM? 13. B uem cocroutr mopxon Teisopa K
pemienuto 3aziaud Komm? 14. OcHOBHOW HefoCTaToK Mozaxofa Teiyiopa K pelneHuto 3afaud Kommwm u
criocob ero ycrpaHeHusi B Metoziax Pynre-Kyrra 15. ®opmynsl i MeTozia Diisiepa pelleHus 3a/iauu
Koum v mpuBesute ero rpaguueckyro MOIIaroByr0 HHTepripetanuio 16. g Moau@ULIMpOBaHHOTO
MeTozia Diinepa-Koiu: npuBeuTe rpadryeckyro MoliaroByro WHTepripetanuio 17. YUncieHHOe pellieHue
3ajaur Koy MeTozioM MO/MHOMUAIBHOW anrpokcuManyu. 18. fIBHble M HesiBHble METO/bl pelleHUs
3amaun Koum 19. XKectkue auddepenranbHbie ypaBHeHUs1. TpeboBaHus, TIpebsiB/sieMble K UNC/IeHHBIM
MeTozaM ux perenust 20. IlpuBesuTe MOCTaHOBKY KpaeBOW 3a/jaud U Ha30BUTE OCHOBHbIE METO[bl ee
yrcieHHoro pertenusi 21. ChopMynupyiiTe 0CHOBHYIO H/Ief0 MeTO/la CTPesbObI perlieHusi KpaeBoM 3a/aun
22. [lnsi KpaeBOM 3a/lauM 3alMIlIUTe peajn3al[di0 Pa3HOCTHOTO MeToza peiieHus 23. IlpuBenute
TIOCTAHOBKY 3a/laull Ha COOCTBEHHBbIe 3HAUEHMs M HAa30BHUTE OCHOBHBbIE METO/bI ee UMC/IEHHOTO pelleHus
24. TIpoBeyTe K1aCCU(PUKALIMIO YPaBHEHUM B UaCTHBIX MPOU3BOJHBIX 25. COCTaBbTe SIBHYHO PAa3HOCTHYHO
CXemy /IS pellleHus] 3a/jauu TeIyIONpOBOAHOCTH

3.5 TemaTHKa NpakTHKH

— 1. Hadigure mnpocTedmmi crnocod TOCTPOEHUS WHTEPIOSIIMOHHOTO MHOTOU/IeHa N-0i
CTeTeHH, ecy AaHel n+1 orcueT dyHkumu: (xi, yi), i=1,2,...,n+1. 2. [Ins TabnuyHo 3aaHHON QYHKIUM
MOCTPOWTEe MHTEPIO/SLMOHHbIM MHOrouwileH JlarpaHka M C €ero TMOMOILIbI0 TOACYMTalTe 3HaueHue
¢yskun B Toukax x=0, x=0,4, x=0,8. 3. C moMOILbI0 BBIYUCIUTENLHOTO 3KCIIEPUMEHTa BBLISICHUTD
COBMAZAIOT JIU [JIs1 OTHUX U TeX Ke y3/I0BbIX ToueK (xi, yi), i=1,2,...,n+1 pa3iuuyHble UHTEePIOJISLIMOHHbIE
MHOTOU/IeHbI N-0i cremieHu (Jlarpamka, Hetotona u gpyrue)? 4. s TabmuuHO 3afaHHOW (QYHKIMU
MOCTPOWTEe WHTEPMOJSLMOHHBIM MHOrowieH HbBIOTOHA M C ero MOMOIIbI TMOACUMTAWTe 3HauyeHue
¢dbyskiuu B Toukax x=1,2,3. 5. OujeHUTe CKOPOCTb CXOAWMOCTH UMCJIEHHBIX METOZOB ONTHMMH3aLWu. 6.
UucsieHHble MeTO/IbI PellleHUs] MHTerpa/ibHbIX ypaBHeHUM. 7. UucieHHble MeTO/Ibl pellieHus1 ypaBHeHU! B
YaCTHBIX TTPOU3BO/IHBIX.

4 MeToanuecKue Marepua/ibl
st obecrieuenus mporjecca oOy4yeHUs U pelleHUs 3a7iau 00yuYeHUs] UCTIONB3YIOTCS CIIefyIOILHe
MaTepualbl:
— MeTOAUYeCKHe Marepuasbl, OIMpefessolie MpoLeJypbl OLIeHWBaHUSl 3HaHWUM, YMEHUH,
HaBbIKOB U (W/IM) OMbITa [esTeJbHOCTH, XapaKTepU3YIL[UX 3Tarbl (POP-MUPOBAHHSI KOMIIETEHLUH,
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coriacHo 1. 12 paboueii mporpamMMBbI.

4.1. OcHoBHas /MTEparypa
1. BbluuciuTensHble MeTOABL: YueOHOe mocobue / Muuens A. A. - 2013. 198 c. [OneKTpoHHbBIH
pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/4863, cBoOGOAHBIH.

4.2. lonoHUTe/IbHAA IMTepaTrypa
1. TexHonorus pa3paboTK{ ITPOrpaMMHBIX CHCTeM: YueOHoe rocobue / boposckoii U. T - 2012.
260 c. [DnekrpoHHbIH pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/2436, cBoOOHBIIA.

4.3. Obsi3aTe/bHBIE yYe0HO-MeToAHYeCKHe IT0Co0us

1. UwucneHHele MeTofbl: MeTofuuecKre yKa3aHHUsi M0 CaMOCTOSITe/IbHOW paboTe CTY[eHTOB /
Muuens A, A, - 2012, 10 c. [DOnektpoHHblii  pecypc] - Pexum  pgocryna:
https://edu.tusur.ru/publications/4865, cB060HBIA.

2. Yucnennble MeTozbl: MeToAuueckre yKa3aHWs TI0 BBITIOTHEHWIO MPAKTUYeCKUX paboT 1o
JUCIUIUIHE «UKC/ieHHbIe MeTOZbI» [I/Isl CTYAeHTOB OuHOU (hopmbl oOyueHus crietanbHoctd 010500 —
«[IpuknanHas mareMaTvka U uHdopmaruka» / Pomanenko B. B. - 2014. 123 c. [DnekTpoHHbIM pecypc] -
Pexxum foctyma: https://edu.tusur.ru/publications/4869, cBoboAHbI.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE M NMOUCKOBbIE€ CUCTEMBI
1. http://poiskknig.ru — anekrponHast 6ubnuoreka yuebHukoB Mex-Mara MI'Y, Mockga
2.  http://www.mathnet.ru.ru/ - o01[epoCCHNCKMIA MaTeMaTHUeCKHI TIopTasl
3. http://www.lib.mexmat.ru - anekTpoHHas  OuOMMOTEKAa  MeXaHWKO-MaTeMaTH4eCKOro
takynprera MI'Y, MockBa
4. http://onlinelibrary.wiley.com - HayuHble KypHabl u3zaarenbcTBa Wiley&Sons
5. http://www.sciencedirect.com/ - HayYHble >KypHaJsibl U37aTenbcTBa Elsevier
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