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
TexHos10rus1 pa3padoTKN MPOrpaMMHBIX CHCTEM

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

HaripaBnenue noarotoBku (cneruanbHOCTh): 09.03.02 MH(popMaLiuoOHHbIE CUCTEMbI U TEXHO/IOTUH
HanpasnenHocts (ripo¢uns): IH(opMaLioHHbIe CHCTeMbI U TEXHOJIOTMH

dopma oOyueHus: OUHas

d@akynereT: @PBC, @aKy/1bTeT BBIYUC/IUTE/IBHBIX CHCTeM

Kadenpa: IMUC, Kadegpa 3xoHOMHUUECKON MaTeMaTUKH, HH()OPMAaTUKH U CTaTUCTUKH

Kypc: 3

Cemectp: 6

YuebOHbIi 11aH Habopa 2013 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 6 cemecTp Bcero EayHuiib
1 Jlekuuu 18 18 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 Bcero ayquTOpHbIX 3aHATUI 36 36 4yacoB
4 W3 HUX B UHTepaKTUBHOU (opme 11 11 4acoB
5 CamocrosiTesibHasi paboTa 36 36 4acoB
6 Bcero (6e3 3x3ameHa) 72 72 4yacoB
7 OO6asi Tpy0eMKOCThb 72 72 4acoB
2.0 2.0 3.E

3auet: 6 cemecTp

Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokosn Ne 2 ot « 15 » 10 2016 1|

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 09.03.02 MHbOpMalMOHHBIE CHUCTEMbI U TEXHOJIOTWM, YyTBep)KieHHOro 2015-03-12

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

Pa3paboTumku:

JoteHT Kad. SMUC 3apukoBckas H. B.

3aBeayromumii obecreunBarolei Kad.
OMUC Bopogckoii 1. T.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/IEU'ILHOCTI/I).

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

SOMUC Bopogckoii 1. T.
OKCIePThI:

JoteHT Kadeapa SMUC [MTenemuHa E. A.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI

LenssmMu ocBoeHUs yueOHOM AUCIUTUIMHBI « Mozie/TipoBaHye CUCTeM» SIB/ISTFOTCS:

- OBJafIeHUe CTy[eHTaMHd MeTOJO0JIOTUe W TeXHOJIOTMeM MaTeMaTU4yeCKOr0o W KOMITbFOTEPHOIO
MO/Ie/TAPOBAHMS TIPU MUCC/IeJOBAHUH, POEKTUPOBAHUN U SKCIUTyaTallid CUCTEM 00paboTKU UH(OPMaIUH
Y yTpaBJIeHus;

- WHTeJ/IJIeKTya/IbHOe pa3BUTHE, (OPMHUPOBaHKE KaueCTB JIMUYHOCTH, HEOOXOAUMBIX UEIOBEKY ISt
TIO/THOLIEHHOM >KHM3HU B COBPEMEHHOM O0IIleCTBe: SICHOCTb U TOYHOCTh MBIC/IA, KDUTUYHOCTh MBIIIIEHUS,
VHTYULUS,, JIOTUUECKOe MbIlJIeHWe, 3/eMeHTbl aArOPUTMUUYEeCKOW KYJIbTYPhl, IPOCTPAHCTBEHHBIX
TIpe/ICTaB/IeHHH, CITOCOOHOCTH K MPeOI0JIEHHUI0 TPYHOCTEH, TTPO/I0/DKeHHUsT 00pa30BaHuSs;

- (dopmupoBaHue Tipe[CcTaBleHUd 00 wuAesX, MeToJax MaTeMaTHKW, aJropuTMax Kak o060
YHUBEPCAa/IbHBIX A3bIKaX HAyKW U TeXHUKH, CPeCTBaX MOJE/JHMPOBAHUSA SIBJIEHWH W TMPOLIECCOB; METOJax
OTNITUMU3ALINH;

- BOCIMTaHWe KyJbTYpbl JIAYHOCTH, OTHOLIEHWS K TOYHBIM HayKaM KakK K 4acTu
o0I1leuesI0BeUe CKOM KY/IbTYPbI, TOHUMaHWe WX 3HAUMMOCTH /IJIs1 HAyYHO-TEXHUUECKOTO TTporpecca.

1.2. 3agauy JUCIMIIITAHBI
— 3apauaMu UCLIATIIMHBI SIBJISIFOTCS  M3ydyeHWe 0a30BBIX Mofesiell TpOIeCcCOB U CHUCTEM,
MEeTO/IOB TIOJlydeHUs] MOJe/ield CHUCTeM, OMNMCaHUs TIPOLIeCCOB TMPOBeJeHUsT HMUTALMOHHOTO
MO/IeTMPOBaHKs, METO/J0B aHa/iu3a [0/yYeHHbIX TPU WMUTALMOHHOM 3KCIIepUMEHTe pe3y/bTaToB
MO/le/TMPOBaHMUSI.

2. MecTo pucimiuinHel B cTpyKrype OITIOII

HMucourinHa «TexHonorust paspaboTku TmporpaMMHbIXx cuctem» (B1.B.JIB.6.2) oTHocuTcs K
610Ky 1 (BapuaTHBHast 4acCTh).

[MpefuiecTByOUMMY  AUCLITIMHAMY,  (OPMUDYIOIIUMU  Haya/lbHble 3HAHUS, SIBJISIIOTCS
cieiyroliye AMCLUIUTMHBL: MaTteMaTuka, [IpakTrKa 1o nosyueHuto rnpogeccruoHaabHbIX YMEHUM 1 OTbITa
ripodeccroHaIBLHOM JleATe/TbHOCTH, Teopusi CUCTeM M CUCTEMHBIM aHa/Iu3.

[TocnenyromymMy AUCLMIIIMHAMM BJISIOTCS: Mogienn U mareMaThiueCcKre MeTo/ibl B UCC/IeJ0BaHUN
cuctem (I'TIO).

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIUILTHHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()opMUpOBaHKe C/IeAYIOLMX KOMIIeTeHLUH]:

— TIK-12 ciocobHOCTBIO pa3pabaThiBaTh Cpe/CTBA peanu3ariud MHHOPMAIIMOHHBIX TEXHOIOTHI
(Metomuueckye, MH(OPMaLMOHHbIE, MaTeMaTUYeCKre, aJlfOPUTMUYECKHe, TEXHUUeCKUe U MPOrpaMMHbIe
);

— TIK-25 crnocoOHOCTBIO WCIOMb30BaTh MaTeMaTHueckhe MeToAbl 00pabOTKW, aHamu3a |
CUHTe3a pe3y/bTaToB NpodeCCUOHATBLHBIX UCC/Ie0BaHUMH;

B pesynbrare nsyuyeHUs JUCLMIUIMHBI CTYAEHT JO/DKEeH:

— 3HaTh OCHOBHbIE MOHATUSI U MeTO/ibl MaTeMaTUUeCKOro aHa/u3a, aHaIUTUUeCKOW reoOMeTpUH,
NMMHeWHOM anreOpbl, Teopyn (QYHKIWN KOMIIEKCHOTO TTepeMEeHHOT0;

— yMeTb [IPUMEHATb MaTeMaThyeCcKre MeTO/bI [i/1s1 pellieHUs] MpaKTUYeCcKuX 3ajad;

— BJajeTh 00s3aTesIbHBIM MUHUMYMOM COjiep’KaHUsi OCHOBHOM 00pa3oBaTe/ibHOM MPOrpamMMbl
10 MareMaTHKe [y [JaHHOIO Harpas/eHusl (MareMaTWuYeCKOro aHajau3a, aHaJIUTHYeCKOM TeOMeTpuH,
JMUHEeNHOH anrebpbl, TeOpUM QYyHKIMN KOMITJIEKCHOTO TIepeMeHHOr0);

4. O0beM AMCHUIIIMHBI M BUABI YU4e0HO# padoThl
OO11jasi TPYAOEMKOCTh JUCIMIUVIMHBI cocTaBnisgseT 2.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM /ieATebHOCTH Bcero yacoB CemecTpsl

6 cemecTp
AynuTopHbIe 3aHATHSA (BCEro) 36 36
Jlekiun 18 18
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[TpakTryeckue 3aHATHS 18 18
W3 HUX B UHTepaKTUBHOU (opme 11 11
CamocrosiTenbHasi paboTa (Bcero) 36 36
ITpopaboTKa JIEKIJMOHHOTO MaTepurasa 17 17
[ToaroroBka K IpakTUUeCKUM 3aHATHSAM, CeMUHapaM 19 19
Bcero (6e3 3k3ameHa) 72 72
OO0111as1 TPY0EMKOCTh Yac 72 72
3auetHble Equnuiel TpysoeMkocTu 2.0 2.0
5. Copepxanue AUCIUIIUHBI
5.1. Pa3jenbl JUCIUIIMHBI U BUABI 3aHATHH
Pa3zesnbl AUCLUIIMHBI U BU/IbI 3aHSITUM TIpYBeZieHbl B Tabnuiie 5.1.
Tabsura 5.1 — Pa3zaenbl AUCHUIUTAHBI U BUZBI 3aHATUN
3}
= &
= 8
T &, = v
< w 8 £ ci
= oy i o g E =g
= | 8§ | E | 5| i
No HasBanus pa3zesnoB JUCLIUIIIIMHBI g 5 5 o © Sy
= g = | 50 = £
= S 29 o 3
2 g o © g X
S | 2
= O
1 | Knaccudukaius mogeneit 2 9 16 [TIK-12, TIK-25
2 | JTanbl IOCTPOEHUE MaTeMaThyeCcKon 4 4 8 16 [TK-12, TIK-25
Mozenv
CTpyKTypHBIe MOZe/Ix 6 12 [IK-12, TIK-25
4 |MogenupoBaHue B yC/IOBUSAX 4 16 ITK-12, TIK-25
Heornpe/e/1eHHOCTH
5 | OmnpenesieHWe ¥ Ha3HaUeHUe 3 4 5 12 [MK-12, IIK-25
MO/|e/TMPOBaHUS
Nroro 18 18 36 72
5.2. CoaepikaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKLUAM)
Cogep>xaHuye pasziesioB AUCLUTUIMH (T10 JIeKIUSIM) TIpHBeieHo B Tabnuie 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zie/ioB AUCLUTUIUH (TI0 JIEKI[HsIM)
3 3§
3 = 0
CopeprkaHyve pas/iesioB JUCLIAILIMHBI 10 = > 5
HasBaHus pasjesnos S o &
JIEKLIUSIM g S L
S8 g =
=¥ o 2
= S
6 cemecTp
1 Knaccudukaiys Mmopesneit Knaccudukaius mogeneii. 1 [TK-12,
Knaccudukaiys MaTeMaTrue CKUX 1 IIK-25
MoZiene.
Knaccudukaiys B 3aBUCUMOCTU OT 1
CJIOKHOCTH 00BEKTa MOJ|e/TUPOBAHMUS.
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Knaccudukaiys B 3aBUCUMOCTH OT 1
orieparopa MoZeJ/Iu.
Knaccudukaiys B 3aBUCUMOCTH OT 1
rapaMeTpoB MOZEJH.
Ntoro 5
2 Jrarbl MOCTPOEHUe KoHuenrtyasnbHasg nocTaHOBKa 3a7jauu 1 [1K-12,
MareMaThueCKOW MOJiev MO/Ie/INpOBaHUs. [1K-25
MaremaTtndeCckasi IIOCTaHOBKA 3ajau 1
MO/Ile/IMpOBaHUs.
Br160p 1 060cHOBaHHMe BEIOOpa MeTo/ja 1
pelleHus 3a/auu.
Peanu3aiiysi MaTeMaTrhueCKOW Mo/le/iv B 1
BH/le rporpammsl a1 DBM.
Ntoro 4
3 CTpyKTypHbIe MOZenu [ToHsiTHE CTPYKTYPHBIX MOJie/EeN. [IK-12,
Crioco6bl TOCTPOEHUsI CTPYKTYPHBIX 1 ITK=25
Mozenei.
Htoro 2
4 MogenvpoBaHue B yCJI0BUSIX [IpyuvHBI NTOSIB/IEHKS 1 [IK-12,
HeoIlpee/IeHHOCTH Heorpeie/IeHHOCTeN U UX BU/bI. [1K-25
MogenupoBaHye B yCI0BUSX 1
Heorpe/ie/IeHHOCTH.
MogenupoBaHue B yCI0BUAX 1
CTOXaCTUYeCKOM HeorpeJeeHHOCTH.
MogenvpoBaHre MapKOBCKHX CTydaiiHbIX 1
TMpOLIeCCOB.
Utoro 4
5 OnpesiesieHne 1 Ha3HauUeHUe [TousTue mopenu. [K-12,
MOAETMpOBAHHNS Onpenenenvie mozaenu. CBoMCTBa 2 11K-25
Mozesnel. Llenn MogenvpoBaHusi.
Ntoro 3
WNroro 3a cemecTp 18

5.3. Pa3jesbl JUCHHUIVIMHBI H ME&X/UCIHUIUIMHAPHBIE CBSI3H C 00eCreYrnBalIUMH (TP eAbLyIMMH)

U ofecreurBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA

Pa3/1e]1131 AUCHOUITVIMHBL 1 MEXIAUCHUIVTMHAPHBIE CBA3U C O6€CH€‘JI/IBaI-OLL[I/IMI/I (Hpe,[[bI,Z[YH_II/IMI/I) n

obecrieuriBaeMbIMH (T10C/IEIYIOIIMMU) JUCLIATTMHAMM TIPe/ICTaB-/ieHbl B Tabviie 5.3.

Tabnuiia 5.3 - Pa3genbl AUCLUATIIMHBI M MEXKJUCIUIIMHAPHBIE CBSI3U

Ne pa3zenoB aHHOW AUCLIUTUIAHBI, [I/Is1 KOTOPBIX
Heo0OX0oIMMO H3yueHre 00eCTIeunBaOIUX U

Ne HaumeHoBaHMe AMCLAIIMH obecreurBaeMbIX JUCLIUTLIMH
1 2 3 4 5
[TpeiieCTBYONIME JUCLUTUTUHEI
1 | MaremaTuka + +
2 | IlpakTHKa M0 rony4YeHUro +
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rpoeccroHaNbHbIX YMEHUI 1 OTbITa
rpodeCcCcOHaNIbHON eI TeTbHOCTU

3 | Teopus cucTeM U CUCTEMHBIN aHaIU3 +

[Tocnepyroume AVCLUTIVHGI

1 |Mopenu ¥ MareMaThueCcKre MeTO/Ibl B

+ + + + +
nccnenoanuu cuctem (I'TIO)

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH JUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIETeHLMH, (POPMUPYeMbIX MNpPU W3yUeHUW [UCLIAIUIMHBL, U BUJOB 3aHATUN
nipeZicTaBeHo B Tabsnutie 5.4

Tabmuma 5. 4 — CoOTBeTCTBHE KOMIETEHI[MM W BHU/OB 3aHATHH, (HOPMHUDYEMBIX TIPU H3yUeHUU
WCLIUTIIUHBI
Bunpl 3aHATHI
x &
= S)
= O
= & @
= T o
= =, -
T o) o
@ S u T
£ = = 2 @DOopMBbI KOHTPOJISA
E < 5 5]
= é ) =
S 5 =
R N o
= =
) @]
T @]
=¥ =
= =]
O
MK-12 + + + KonTposbHast paboTa, lomariHee
3ajaHue, OTueT 1o
VH/JVBHU/lyaJIbHOMY 3a/JaHUI0,
KoHcrekT camonogrotoBku,
Komnoksuym, KomrioneHT
CBOeBpeMeHHOCTH, Orpoc Ha
3aHATUSIX
[1K-25 + + + KoHTposnbHast paboTa, [lomariHee
3asaHue, OTueT o
WHUBY/ya/IbHOMY 3aJJaHuIo,
KoHcnekT caMOnoiIroTOBKH,
Konnoksuym, KomrioneHT
CBOEBpeMeHHOCTH, Orpoc Ha
3aHATUSIX

6. InTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aLUH 00yUeHHUsA
TexHO/MIOTUM MHTEPAKTUBHOTO OOyueHWs TpPU pa3HbIX (OopMax 3aHATUM B udacaxX IpHUBeJeHbI B
tabmuie 6.1
Tabnuiia 6.1 — TeXHONMOTMM MHTEPAKTUBHOTO 00yUueHHs MPH pa3HbIX (PopMax 3aHSITHH B yacax

NHTepakTrBHBIE NIpaKkTHUeCKUe | VIHTepakTHUBH
MeTtombl Bcero
3aHATUSA ble JIeKL|UU
6 cemecTp
I'T-mMeTOo b1 6 5 11
Wroro 3a cemectp: 6 5 11
Ntoro 6 5 11

7. JTaGopaTopHbIi MPAKTUKYM
He npegycmorpeno PYII
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8. IlpakTHueckue 3aHATUA
Copiep>kaHue MpakTUUeCKUX pabot npuBesieHo B Tabnuie 8.1.
Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

Ha3sanus paszenos Copep>kaHre IpaKTUYeCKUX 3aHATUMN

Tpyn0eMKOCTb,

q

dopmMupyeMbie
KOMITeTeHLIUU

6 cemecTp

1 Knaccuduxkaiusi Mogenei Knaccudukanus mopesnei.
Knaccudukaiysi MaTeMaTrue CKUX
Mogesnel. Knaccudukaius B
3aBUCHUMOCTH OT CJIOKHOCTH 00BEKTa
Mo ierpoBanust. Knaccudukaiys B
3aBUCUMOCTH OT OTlepaTopa MO/ieJiu.
Knaccudukaiysi B 3aBUCUMOCTH OT
napaMmeTpoB Mozenu. Knaccudukariys B
3aBUCUMOCTH OT IjeJiell Mo/ie/TMPOBaHHUSI.
Knaccudukaiysi B 3aBUCUMOCTH OT
METO/IOB MCC/Ie/JOBAHUSI.

N

Htoro

ITK-12,
[TIK-25

2 DTaribl MOCTPOeHue OO6cnemoBaHre 00bEKTa MO/Ie TUPOBAHMSI.
MaTeMaTHueCKOW MOJIe/TH KoH1jenTyasbHast TOCTAaHOBKA 3a/lau
MO/Ie/TUpPOBaHUsL. MaremMaTruecKast
MOCTAHOBKA 3a/]aul MO/Ie/TUPOBaHUS.
Br160p 1 060CcHOBaHHMe BEIOOpa MeTo/ia
peltieHus 3ajaud. VizyueHre MeTO/IOB
pelieHus 3a1au. Peamvzanums
MaTeMaThJeCKOU MO/Ie/id B BU/IE
nporpammel Ayt ODBM. TIpoBepka
a/IeKBaTHOCTH Mojiey. TIpakTrueckoe
WCTI0/Tb30BaHKe TTOCTPOEHHOW MOZIe/N U
aHa/TU3 pe3y/IbTaTOB MO/Ie/TMPOBAHUS

HToro

[TK-12,
[TK-25

3 CTpyKTypHBbIe MOZeN! [ToHsITHE CTPYKTYPHBIX MOZIeJe.
Crioco6pl TOCTPOEHUsI CTPYKTYPHBIX
Mojienen.

Htoro

ITK-12,
[TIK-25

4 MogenvpoBaHue B yCJI0BUSX IIpyurHBI OSAB/IEHUST

HeoIipe/ie/IeHHOCTH Heorpe/ieJIeHHOCTeH U UX BUJPBI.
MopenvipoBaHue B yCI0BUAX
Heorpe/ieJIeHHOCTH, OMKChIBAEMOM C
MO3ULIMM TEOPHUM HEYEeTKUX MHOKECTB.
MogenupoBaHue B YCI0BUSIX
CTOXaCTUYeCKOM Heollpe/|e/IeHHOCTH.
MogenvpoBaHvie MapKOBCKHX CJTydalHbIX
TIPOL{eCCOB.

HToro

[TK-12,
[TK-25

5 OmnpeziesieHne ¥ Ha3HauUeHUe [TouaTtue mopenu. OnpesiesieHUe MOZeJIA.

[TK-12,
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MO/le TUPOBaHUS CgeoiicTBa mogieneit. Llenu ITK-25
MO/Ie TUPOBAHUSI.
Ntoro 4

Wroro 3a cemecTp 18

9. CamocrosiTesibHast padoTa
Buibl caMocTosiTe/TBHOM paboThI, TPYAOEMKOCTh U (hOpPMUPYeMbie KOMIIETEHLIMHU TIPe/[CTAB/IEHbI B

tabmie 9.1.
Tabsura 9.1 - Bujbl caMocTosiTesIbHOM paboThl, TPYI0EMKOCTb U (JOPMHpPYeMble KOMITeTeHLIUH
A <
5 =
S S g
o 2 [<P R e
Buzpl camocrosiTenbHOM S > T
Ha3Banus paszenos ) = @DOopMbI KOHTPOJISA
) g g
paboThI S g g
=3 2 =
o o 2
= S
6 cemecTp
1 Knaccudukarys [ToaroroBka K 4 [omariiiHee 3azianue,
Mo/ieneit MpaKTUYe CKUM 3aHATUSM, KoHTposbHas pabota,
ceMuHapaMm Omnpoc Ha 3aHATHSAX
ITpopaboTKa JIeKITMOHHOTO 1
Marepuasa
ITpopaboTKa JeKIIMOHHOTO 1
Marepuasa
ITpopaboTKa JIeKIJMOHHOTO 1
Marepuasa
ITpopaboTKa JeKIIMOHHOTO 1
Marepuasa
ITpopaboTKa JIeKIIOHHOTO 1
Marepuasna
Ntoro
2 Jrarbl MOCTPOEHUe [Togroroeka K 4 LoMarirHee 3aaHue,
MareMaTHU4eCKOW MOZIe/d | TIPAaKTUYeCKUM 3aHATUSM, KomnoneHT
ceMuHapaM CBOEBPEMEHHOCTH,
[TpopaboTKa eKIIMOHHOTO 1 IéOHTp onbHas pabora,
MPOC Ha 3aHATHUSAX
Marepuasna poC Ha3a ’
Otuer 1o
MdaTepHaJjia 3a/IaHUI0
ITpopaboTKa JeKITMOHHOTO 1
Marepuasa
ITpopaboTKa JIEKIJMIOHHOTO 1
Marepuasna
Ntoro
3 CrpykrypHble Mogenu | [loaroroBka K JomariHee 3azianue,
TpakTUYye CKUM 3aHATUSM, Oripoc Ha 3aHATHSAX,
ceMHUHapam Otuer 1o
ITpopaboTKa JIeKIIMOHHOTO 1 VHAMBU/YaTEHOMY
3a/JlaHUI0

Marepuasa
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ITpopaboTKa JIeKIMOHHOTO 1

Marepuasa

Utoro 6
4 MogenvpoBaHue B IToaroroBka K Konnoksruym, KoHcriekrt
YCJIOBUSIX MpaKTUYeCKUM 3aHATUSM, caMonoAroToBku, Omnpoc
Heorpe/le/IeHHOCTH ceMHHapam Ha 3aHaTUsIX, OTUeT 1o

[TpopaboTKa eKIIMOHHOTO 1 MHAMBIAYaIbHOMY

HU

Marepuasa 3a/laHHIo

ITpopaboTKa JeKIIMOHHOTO 1

Marepuasa

ITpopaboTKa JeKIIMOHHOTO 1

Marepuasa

[TpopaboTKa JIeKIIHOHHOTO 1

Marepuasna

HToro 8
5 Onpezenenue u ITogrororka K IK-12, Ornpoc Ha 3aHATUSIX
Ha3HaueHue MPaKTUYECKUM 3aHSATUSIM, IK-25
MO/Ie/IMPOBaHUs ceMHHapam

ITpopaboTKa JIeKIOHHOTO 1

Marepuasa

[TpopaboTKa eKIIMOHHOTO 1

Marepuasa

Ntoro 5
Nroro 3a cemecTp 36
Ntoro 36

9.1. TemaTHKa NNpaKTHKH

1. Krnaccudukaiusi mareMaTUueCKUX MoOZeiel KIacCHYeCKWX 3aKOHOB (U3HMKU I0 BCeEM
KPUTEPUSIM, U3YUYEHHBIM B XO/€ 3aHATUS

2. TIpopaboTka TeopeTUueCKOro MaTepuasia

3. MW3yueHue CTPYKTYpHOW MOJie/id B Cjayuyae OMNUCAHUS [JBWKeHUs JedpopMUPyeMOro
(HanpuMep, yMpyroro) Tesna

4. DBpeMeHHble CTPYKTypHbIe MOZe/x
WNepapxuueckue CTPyKTypHbIe CXeMbl
MeTtoabl aHanu3a ¥ CUHTe3a
['pyririe! onvicaHus HeorpezeIeHHOCTH
BoluniciieHre MHAEKCOB paHKUPOBAHUS
3ajjaua yueTa C/lyuyaliHOCTH

10 1. TTporjecc co3manus /ir0O0M MaTeMaTHUe CKOWM MoZiesd (TI03TartHOCTb).

11. 2. Drana obcnenoBanusi oObekra. I[locTpoeHMe cojepskaTenbHasi TMOCTAaHOBKA 3ajjauul.
Pa3paboTka MaremaTHueckoW MoJenH 3ajaud 1Mo BapuaHTaM. dopMHUpOBaHUE TEXHUYECKOTO 3a/laHwd,
IPOEKTUPOBaHUe CTPYKTYpPbl MPOrpaMMHOIO KOMIUIEKCA, KOAWpOBaHMe ajiropuTMa, TeCTHpOBaHue U
omIajKa,

12. 3. W3yueHune U peanu3alis UUC/IE€HHBIX METOAOB HEOOXOJUMBIX [/l TIOCTPOEHUs
MareMaTUuueCKUX Mojienen.

© 0N
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10. KypcoBas pabora

He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabsuiia 11.1 — BasnbHble OLIEHKH [1J1s1 97IeMEeHTOB KOHTPOJIsI

. . MakcumanbHbIi
o MaxkcuManbHbIN MaxkcumanbHbIN
DieMeHThI yueOHOMH Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | ©6asn 3a mepuof,
JlesiTe/IbHOCTH Mexay 2KT v Ha ceMecCTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
6 cemecTp
[HomauiHee 3azaHue 6 5 5 16
Konnoksuym 4 5) 5) 14
KommnoHeHT 6 5 5 16
CBOEBPEMEHHOCTH
KoucmekT 5 4 4 13
CaMOIO/JIrOTOBKU
KoHTposbHast pabora 6 5 16
Ornpoc Ha 3aHATUSAX 13
Ortuer 1o 4 12
WH/VBU/lyalIbHOMY
3a/JaHUI0
Wtoro makcumym 3a 36 32 32 100
Tepuo/,
Hapacraroiym utorom 36 68 100 100
11.2. TTepecuet 0a/1I/I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a/TOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/eH B Tabuile 11.2.
Tabnuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKU 3a KOHTPOJIbHbBIE TOUKU
basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka
> 90% oT MakcUMasbHOI cyMMbI 6annoB Ha fgaty KT 5
Ot 70% no 89% oT MakcuMasbHON cyMMbl OansioB Ha gaty KT 4
Ot 60% 10 69% OoT MaKCMMaJIbHOM CyMMBI OasiiioB Ha Aary KT 3
< 60% oT MakcuMasnbHOM cymMmMmbl OansioB Ha gaty KT 2

11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAAMIIMIOHHYIO U MEXX/[yHAPOJHYIO OL{€HKY
ITepecueT cymMMbl 6a/UIOB B TPAAWLIMOHHYIO U MEXKAYHAPOAHYIO OL|eHKY TIpeficTaB/ieH B Tabsuiie

11.3.

Tabsuiia 11. 3 — ITepecueT cyMMbI 0a/I7I0B B TPAJULMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBast cymMmma 6asios,
Ouenka (I'OC) YUUTBIBAET YCMEIIHO CAAHHBIN Ouenka (ECTS)

JK3aMeH

5 (oTIMYHO) (3aUTEHO) 90 - 100 A (oT/IuHO)
85-89 B (oueHb x0poi110)

4 (xopolLo) (3auTeHO0) 75 -84 C (xopor10)
70 - 74 D (y#OBI€TBOPUTEJILHO)

3 (yAoB/1eTBOPUTENBHO) (3aUTEHO) 65 - 69
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60 - 64 E (mocpezncTBeHHO)

2 (Hey[0B/IeTBOPUTENIBHO) (He

3auTeHo) Huke 60 6amioB F (HeynoBneTBOpUTENBLHO)

12. Yueb6HO-MeTOAMUYECKOe M HH(OPMAILMOHHOE o0ecreyeHHe AUCIUILTHHBI

12.1. OcHoBHas 1uTeparypa

1. BaxBanoB, Hukomaii Cepreepuu. YucieHHble MeTOAbl: YueOHOe mocobue maas By30B /
H.C.baxsanos, H.IT.)Kuzakos, I.M.Ko6e/ibkoB; MOCKOBCKHMI TOCYZIapCTBeHHbIN yHMBepcUTeT M. M. B.
JlomoHOCOBa. - 4-e u3g. - M. : BUHOM. Jlabopatopus 3Hanui, 2006. - 636 c. (Hamuuve B OUOIMOTEKe
TYCYP - 130 3k3.)

2. Tony6era, H.B. MaremaTnueckoe MO/|e/IMPOBaHHe CHUCTEM U TIPOLECCOB. [DNMEeKTPOHHBIN
pecypc] : YuebHbie mocobuss — OnekTpoH. AaH. — CII6. : Jlans, 2013. — 192 c. — Pexxum JocTyma:
http://e.lanbook.com/book/4862 [DnekTpoHHsIi pecypc]. - https://e.lanbook.com/book/4862#book_name

3. ManukoB, P.®d. OcHOBBI MaTeMaTWueCKOrO MOZe/JUpPOBaHUs. [D/IeKTPOHHBIM pecypc]
YuebHble 110COOMST — OMeKTpoH. JaH. — M. : Topsiuast uaMs-Tenekom, 2010. — 368 c. — Pexum
JOCTYyTIa: http://e.lanbook.com/book/5169 [Dn1eKTpOoHHBIM pecypcl. -
https://e.Janbook.com/book/5169#book_name

12.2. lono/iHMTE/IbHAA JIMTepaTypa
1. Mygpos A.E. Uucnennsle merogsl A IIOBM nHa s3bikax bericuk, ®oprpan u I[lackane. —
Tomck: MIT «Packo», 1991. — 270c. (Hanuuue B 6ubmuoteke TYCYP - 111 3k3.)
2. AmocoB A.A., [Oybunckmii FO.A., KonuenoBa H.B. BblumciutenbHele MeTOAbI IS
uHxXeHepoB. M.: MO, 2003. — 594c. (Hanuuue B 6ubmoreke TYCYP - 20 3k3.)

12.3. YueOHoO-MeToANYECKOE TOCOOHE ¥ MPOrpaMMHOe o0ecreyeHme

1. 3apukoBckas H.B. MATEMATUYECKOE MOIEJIMPOBAHUE. YuebHO-MeToAMUECKOE
nocobue /s ayJUTOPHBIX TPAKTUUECKUX 3aHSTHH, 7a00paTOpHBIX paboT M CaMOCTOSITeNbHBIX paboT
ctygeHToB. — Tomck: Tomckuii TrocylapCcTBeHHbI  yYHUBEPCHUTET CUCTeM  yIpaBjieHusT U
paguosnektpoHuku (TYCYP), 2014. — 103 c. [OnekTpoHHbii pecypc] - Pexum goctyma:
http://edu.tusur.ru/publications/4607, cBoOOAHBII.

2. YuebHoe mocobue «IIpuknagHas uHGoOpMaThKa»: s cTyaeHToB To HampasiaeHuto 210100
«ONeKTpOHWKa W HaHOA3MeKTpOHUKa» U 222900 «HaHOTexXHO/JIOrMM W MUKPOCHUCTEMHasi TeXHUKa» /
3apukoBckas H. B. - 2012, 93 «c¢. [OnekrpoHHseiti pecypc] - Pexum gocrtyma:
http://edu.tusur.ru/publications/4641, cBoGOAHBII.

3. 3apukoBckas H.B. TTPUKITAJHASA MH®OPMATUKA (uucieHHble MeTofbl). YueOHO-
MeTofuUeckoe Tiocobue [jis  ayAWTOPHBIX TPaKTHMUeCKWX 3aHSATHM, JlabopaTopHbIX pabor
CaMOCTOSATe/IbHBIX paboT cTymeHTOB. — Tomck: TOMCKHI TOCyZapCTBEHHBIM YHHUBEPCUTET CHCTEM
ynpasieHust U paanoseKTpoHuku (TYCYP), 2012. — 103 c. [DnekTpoHHbINA pecypc] - Pexxum gocryna:
http://edu.tusur.ru/publications/4644, cBoGOJHBIT.

12.4. Ba3bl AaHHBIX, HH(OPMALIMOHHO CTIPABOYHbIE U MOUCKOBbIE CUCTEMbI
1. bospinHoB b.C. YuceHHble MeTO/bL. Bugeokypc.
http://www.intuit.ru/department/mathematics/nummeth/

13. Marepua/ibHO-TeXHHYECKOe o0ecreyeHHe JUCHUILTHHBI
TpebGoBaHUs K ayAUTOPUSAM (TTIOMEIIEHUSIM, MeCTaM) ZIJ1sl IPOBeJIeHUsT 3aHSATHI:
- KOMITbIOTepHbIH Ki1acc (20 KOMITbIOTEPOB);
- IPOEeKTOp (MHTepaKTHUBHAs JOCKA) [/Is1 JeMOHCTPAaLUX Mpe3eHTaL|ui.
TpeboBaHus K 060py0BaHUIO pabOUYMX MECT MperioJjaBaTe/isi U 00yUaroluXCs:
BuzeonpoekTop, HOyTOYK, TepeHOCHOW 23KpaH. B KOMIBIOTEPHOM KJjacce JO/DKHBI ObITh
yCTaHOBJ/IEHBI OTlepaljioHHbIe cucTeMbl, cpefcTBa MS Office; Word, Excel, PowerPoint, VisualStudio.

14. ®oHpA O11eHOYHBIX CPe/ICTB
@DOH/, OLIEHOYHBIX CPE/ICTB TIPUBE/IeH B TIPU/IOKEHUH 1.

15. MeTtopnueckye peKOMeHJAALUM 10 OPraHv3ani U3yuyeHus AUCLHMILIMHbI
be3 pekomeHaluu.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
TexHo/10rus1 pa3padoTKN MPOrpaMMHBIX CHCTEM

YpoBeHb 00pa30BaHus: BbICIIee 00pa30BaHue - DaKa/laBpUaT

HaripaBneHue noArotoBku (cneruanbHOCTh): 09.03.02 MH(popMaLiHOHHbIEe CUCTEMbI M TEXHO/IOTUH
HanpaenenHocts (ipoduns): MHdGopMaljHOHHBIE CHCTeMBbI U TEXHOIOTHA

dopma obyueHUs: OUHAsA

®akynbrer: @BC, @aKy/1bTeT BHIYUC/IUTE/TBHbIX CUCTEM

Kadenpa: IMUC, Kadegpa 3xkoHOMHUECKON MaTeMaTHKH, HH()OPMAaTUKH U CTaTUCTHUKH

Kypc: 3

CemecTtp: 6

YuebHbIi 171aH Habopa 2013 roga

Pa3paboTumku:
— gporeHT kKad. ODMUC 3apukoBckasi H. B.

3auet: 6 cemecTp

Tomck 2016
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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 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

MeTo/ibl 06paboTKM, aHa/IM3a U CUHTe3a
pe3y/bTaToB MpodeCcCroHaTbHbIX
HCClieJoBaHUM

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
IK-12 CTIOCOOHOCTBLIO pa3pabaThIBaTh CpeCTBa L o/mkeH 3HaTh OCHOBHBIE TIOHATHS U
peanu3aliu MHGOOPMAI[MOHHBIX TeXHOIOTUM MeTOZbl MaTeMaTU4YeCKOI'0 aHaJIn3a,
(MeToauueckue, MH(MOPMALMOHHBIE, aHaMTUYeCKOW reoMeTpyH, TUHENHOM
MareMaTuueckue, aJirOpuTMuyecKue, anreOpbl, TeOpUK QYHKIIUK KOMIIEKCHOTO
TeXHWYeCKHe Y POrpaMMHbIe) TIepeMeHHOT0; ;
[TK-25 CITIOCOOHOCTBIO UCTIOH30BaTh MaTeMaTHye CKre HOKeH yMETE NPHMEHATH

MaTeMaTuyeCcKue MeTO/bl [i/isl pelleHuUs
TpaKTUUe CKUX 3a/iay; ;

HomkeH BnajieTh 00s13aTe/TbHBIM
MUHHUMYMOM COJiep>KaHUsI OCHOBHOM
oOpa3oBaresibHOM MPOTrpamMMBbI 110
MareMartyKe /1Sl JaHHOTO HarlpaB/IeHUst
(MaTemMaTHueCKOro aHam3a,
aHA/INTUYeCKOM reOMeTpUH, JIMHEMHON
anredpbl, TEOPUHU PYHKLIUMA KOMITTIEKCHOTO
MepeMeHHOr0); ;

OO1e XapakTepUCTHKHU TOKa3areseld U KPUTEpUeB

TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEeHLIMH 110 3Taram

OLl€HMBaHUA KOMHeTEHI_[I/II‘/JI Ha BCeX 5TdIlaX

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

OTMyHO (BBICOKMM
YPOBEHb)

Ob6nagaet hakTHue CKUMHU
Y TeopeTHYe CKUMU
3HAHUSIMH B TIpe/ie/siax
r3yuaemMoi 06/1acTu C
MOHUMaHHEM TPaHMI]
MIPUMEHHMO CTH

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /JIs1 Pa3BUTHS
TBOPUYECKUX pelIeHuH,
abcTparupoBaHus
nipobeM

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEpIIIEHCTBYET JeUCTBUS
paboThI

Xoportio (6a30BbIit

3HaeT ¢aKThl, TPUHLIUIIBI,

O6nagaeT Arana3’oHOM

BepeT oTBeTCTBEHHOCTH 3a

3a/au

YPOBEHbB) MIPOIIeCChI, 00IIHe MPAaKTUYEeCKUX YMEHWH, | 3aBepllieHure 3a/1ad B
TIOHSITHSA B TIpejiesiax TpeOyeMbIX /ISl pELlIeHUsT | KCCIIeI0BaHUH,
n3yuaemol obsactu oTpe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0IMBAET CBOE

00/1aCTH HCC/Ie[OBaHUS TIOBe/IEHHE K
obcTosITeNIbCTBaM B
pelieHUH pobiem

YnoBnerBoputenibH | O6maziaetT 6a30BbIMU OO6nagaeT OCHOBHBIMHU PabGotaeT npu rnpsimom

0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH

YPOBEHbB) TSI BBITIOJTHEHHMS TTPOCTBIX

2 Peamu3anusi KOMIIEeTeHI[UIH

2.1 Komnerennua ITK-12
[TK-12: cnocoGHOCTBIO pa3pabaTbiBaTh CpeAcTBa peanv3alid WH(POPMALMOHHBIX TeXHOIOTHM
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(METO,E[I/IIIECKI/IE, I/IHCl)OpMaL[I/IOHHbIe, MaTeMdThu4yeCckue, aJirOpuTMHUYeCKre, TeEXHHUYeCKre U MporpaMMHbIe

).

st bopMUpOBaHKST KOMITETEHITUH HEOOXOAUMO OCYILIeCTBUTD Psifi 3TAoB. JTarbl (OpMUPOBaHHUs
KOMIETEHLIUM, TMpPUMEHsieMble JJIss 5TOr0 BHUIbI 3aHATUH W MCIHOJb3yeMble CPEeJCTBA OLI€HUBAHUS
npe/icTaB/ieHbl B Tabsurie 3.
OPMMPOBaHHs KOMIIETEHLIMU U UCTIONb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabmuia 3 — Orarbl

HMH(OpMaI[OHHBIX
CUCTEM.

CocraB 3HaThb YmeTb Bnagetb
CopgepyxaHue K/1accuuKaruio WCTI0/Tb30BaTh COBpPEMeHHBbIMU
3TaroB MH(POPMaLMOHHBIX apXUTeKTyPHbIE U WHCTPYMEHTa/TbHbIMU

CHUCTEM, CTPYKTYPHI, JleTa/TU3UPOBaHHbIE CpeficTBaMH pa3paboTKu
KoH(Urypauyu pelLleHus TIpy MeTO/[UYeCKOTO,
MHGMOPMaIMOHHBIX TIPOEKTHUPOBAHUU CUCTEM; | MH(POPMAI[MOHHOTO,
CUCTeM; 0011y 0 TIPOBOJIUTH BLIOOD MaTeMaTH4eCKoro,
XapaKTepPUCTHKY TPOL[eCCa | UCXOAHBIX JaHHBIX 151 aJITOPUTMHUECKOTO,
MIPOEKTUPOBAHUS TIPOEKTUPOBAHUS TEXHUUECKOTO U
MHGMOPMaIMOHHBIX WH(MOPMaIMOHHBIX MIPOTPaMMHOTO

CUCTeM; TEXHOJIOTHIO U cUcTeM. obecrieueHust

Cpe/iCTBa MPOEKTHPOBAHHUSI WH(POPMaI[UOHHBIX

CHUCTeM.

Bupp! 3aHaTHM

* VHTepakTuBHbIE
MpaKTHUYeCKUe 3aHATHS;
* VHTepakTBHbIE
JIeKLIUY;

* [IlpakTnueckue
3aHATUS;

* Jlekuuy;

* CamocTrodTesnbHas
pabora;

* VIHTepaKTHBHbIE
MpaKTUYEeCKUe 3aHSATHS;
* VIHTepaKTHBHbIE
JIeKLINY;

* [IlpakTuueckue
3aHATHS;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* lIHTepaKTUBHbIE
MPaKTUUeCKUe 3aHATHS;
» CamocrosTenbHas
pabora;

Ncronb3yembie
cpefcTBa
OLleHUBaHUs

* KoHtposbHast paboTa;
¢ JlomalliHee 3a/laHUE;
* Ortyet no
VH/JVBU/lyaJIbHOMY
3a/laHNUIO;

* Ornipoc Ha 3aHATHUSIX;
* KoHCriekT

* KoHnrposnbHast pabota;
» JlomalliHee 3a/iaHue;
* Otyer no
VH/JVBU/lyaJIbHOMY
3a/laHMUIO;

* Onpoc Ha 3aHATHUSAX;
* KoHcnekr

» JlomMalliHee 3a/jaHue;
* Oruert no
WH/MBU/1ya/IbHOMY
3a/laHuUIo;

* Ko/0KkBUyM;

* 3auert;

CaMOTIOJTOTOBKHU; CaMOTIO/ITOTOBKH;
* KonnokBuywm; * KomiokBuywm;
* 3auerT; * 3aueT;
dopMynMpoBKa TMoOKa3aTesell U KpUTepHeB OLleHMBaHUS [laHHOM KOMITeTeHIIMM TpuBe/leHa B
Tabure 4.
Tabnuiia 4 — IToka3aTe/iM ¥ KpUTEPUU OL[eHMBAHMsI KOMIIETeHI[MH Ha 3Tarnax
CocraB 3HaTb YmeTb Bnagetb
OtmuHo * K/IaCCHU(UKAIIUIO * HCII0/Tb30BaTh

(BBICOKMY YPOBEHb)

YH(OpMaI[MOHHBIX
CHUCTeM, CTPYKTYPbI,
KOH(UTypaluu
VMH(POPMaLMOHHBIX
CUCTeM; 001y 0
XapaKTepUCTUKY
niporiecca

apXUTEKTypHbIe U
JleTa3upOBaHHbIe
peILeHust TIpU
TIPOEKTUPOBAHUM
CHCTEeM; TIPOBO/IUTh
BBIOOD MCXOHBIX
JQHHBIX [J15T

* COBpeMeHHBIMHU
WHCTPYMeHTaTbHbIMU
cpezcTBaMu pa3paboTKu
MeTO/IUueCKOro,
VMH(OPMaLMOHHOTO,
MaTeMaTHyecKoro,
aJITOPUTMHUYE CKOTO,
TEXHUUEeCKOTO U
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NIPOEKTUPOBaHUS
MH(POPMaLMOHHBIX
CHCTeM; TeXHOJIOTHIO U
cpeZCTBa
NIPOEKTUPOBaHUS
MH(POPMaLMOHHBIX
CHUCTEM.;

NIPOEKTUPOBaHUS
MH(POPMaL[MOHHBIX
CHUCTEM.;

MIPOrPaMMHOTO
obecnieueHust
“H(OpMaI[MOHHBIX
CUCTEM.;

Xopotiio (6a30BbIii

* He B [1I0JITHOW Mepe

* He B [TIOJIHOW Mepe

* He B [IOJIHOW Mepe

YPOBEHb) K/lacCU(PUKaL1Io UCTI0/Ib30BaTh COBpEMEHHbIMU
MH(POPMaLMOHHBIX apXUTEKTYypHbIe U UHCTPYMEHTA/IbHBIMU
CUCTEeM, CTPYKTYPHI, JeTaIu3npoBaHHbIe cpeAcTBaMU pa3paboTKU
KOH(Urypauuu pelLleHus Ipyu MEeTOUYeCKOro,
MH($OpMaL[MOHHBIX [IPOEKTHPOBAHUHU MH(}OPMaL[MOHHOTO,
cucreM; 0010 CHUCTEM; [IPOBOAUTE MareMaTu4ecKoro,
XapaKTepUCTUKY BbIOOP MCXOHBIX aJITOPUTMUYECKOTO,
rporecca JaHHBIX [ TeXHUUYEeCKOIo U
IIPOEKTHUPOBaHUA IIPOEKTHPOBAHUA IIPOrpaMMHOI'0
VMH(POPMaLMOHHBIX VMH(POPMaLMOHHBIX obecrieueHUst
CUCTeM; TEXHOJIOTUIO U CUCTEM.; MH(OpPMaL[MOHHBIX
cpencTBa CUCTEM.;
IIPOEKTHPOBaHUA
MH(POPMaLMOHHBIX
CUCTEM.;

YI0BNIETBOPUTE/IBH | ¢ WMETb Mpe/iCTaB/ieHWe | * WMeThb NPeJICTaBleHre | * 00UIuUM

0 (TIOpOroBbIi 0 K/1accupurKalmu 0 apXUTEKTYPHBIX U IpeACcTaB/JIeHUeM O

YPOBeHb) VMH(POPMaLMOHHBIX AeTaIn3uPOBAaHHbIX COBPEMEHHBIX
CUCTeM, CTPYKTYP, pelIeHusIx pu UHCTPYMeHTa/IbHbIX
KOH(Urypauui IIPOEKTUPOBAHUU cpezcTBax pa3paboTku
VMH(pOpPMaI[MOHHBIX CUCTeM; IIPOBeIeHUN MeTO/1ueCKOro,
cucTeMm; o01e BbIOOpA MCXO/HBIX HMH(MOPMaI[MOHHOTO,
XapaKTepUCTHKe JaHHBIX IJ1d MaTeMaTHUuyecKoro,
rporecca IIPOEKTUPOBAHUA aJICOPUTMUYECKOTO,
IIPOEKTHPOBaHUA VH(OpPMaLMOHHBIX TEXHUYECKOTO U
VMH(POPMaLMOHHBIX CHCTEM.; IIpOrpaMMHOI0
CUCTeM; TEXHOJIOTUU U obecrieueHust
cpeAcTBax MH(OPMaLIMOHHBIX
IIPOEKTHUPOBaHUA CUCTEM.;
VMH(POPMaLMOHHBIX
CUCTEeM.;

pe3y/bTaToB MPodeCcCHOHATBHBIX UCC/IeJOBaHHM.

2.2 Komnerenuus I1K-25
ITK-25: crmocobHOCTBI0 MCIO/Mb30BaTh MaTeMaTHyecKre MeTobl 00paboTKM, aHa/lv3a U CHHTe3a

[7nst bopMUpoOBaHUsT KOMITeTEHLIMK HeO0OX0[UMO OCYILeCTBUTh Psif ITAroB. DTarbl GOpMUPOBAHKS
KOMTIETEHI[UM, TIPUMEHSIeMble [/isI 3TOTO BW/bI 3aHATHM U WCIO/Ib3yeMble CPe/CTBA OLIEHHUBAHMUS
TipeZicTaB/IeHbl B Tabmuiie 5.
Tabsuria 5 — OTariel HOpPMUPOBAHUS KOMIIETEHI[UH 1 UCITO/Tb3yeMble CPeZICTBA OleHUBAHUS

CocraB 3HaThb YMmeTb Bnagets
Copep>xaHue MeTO/IbI TIOCTPOEHKS OCYILIeCTB/ISATh MH(OPMaLMOHHBIMU
3TaroB Mozienelt 06beKTOB MaTeMaTHU4eCcKylo 1 TeXHOJIOTUsSIMHU TTI0MCKa

nipodecCOHaNIbHON MH(POPMaLMOHHYO MH(pOpMaLMU U
JlesITe/IbHOCTH, aHa/lM3a | TIOCTAHOBKY 3a7iau criocobamu Ux
pe3y/ibTaToB MO/Ie/TUPOBaHUS, peanM3aruy,
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BBITIO/IHATh aHA/IU3 U
CUHTe3,;

TeXHOJ/IOTUAMHU
MOZJe/TMPOBaHUA.

Bunpl 3aHATHI

* VHTepaKkTUBHbIE
NpaKTUYeCKUe 3aHSTHS;
* VIHTepakTUBHbIE
JIeKLUY;

* [lpakTnueckue
3aHATUS;

* Jlekuuuy;

* CamocTrodTenbHas
pabora;

* JHTepakTUBHbIE
MpaKTUYeCKUe 3aHSTHS;
* UHTepakTuBHbIE
JIeKLINY;
 [lpakTuueckue
3aHATHS;

* Jlekumu;

* (CamocrosiTe/ibHast
pabora;

* VIHTepakTUBHbIE
TpaKTAUeCKUe 3aHATHS;
* (CamocTodTenbHas
pabora;

Wcnons3yemblie
CpeiCcTBa
OLIeHUBaHUs

* KoHtposbHast paboTa;
» [lomalliHee 3ajiaHue;
* Oruer 1o
VIHIVIBUlya/IbHOMY
3a/laHUIo;

* Ormpoc Ha 3aHATHSX;
* KoHcnekT

* KoHnrposnbHas pabora;
* [lomalliHee 3a/jaHue;
* Ortuer no
VIHVBU/ya/IbHOMY
3a/laHUIo;

* Omnpoc Ha 3aHATUSAX;
* KoHCcrekT

» JloMalliHee 3aJjaHUeE;
e OrtueT 110
WH/MBU/lya/IlbHOMY
3a/]JaHUIO;

* Ko//10KBUYM;

* 3auerT;

CaMOMOJTOTOBKHY; CaMOMO/TOTOBKY;
* Ko/okBuywm; * Ko/noksuyw;
* 3auerT; * 3aueT;
dopMy/nMpoBKa T[OKasaTesieldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEHL[MM TpUBe/leHa B
Tabsuiie 6.
Tabsuiia 6 — ITokasaTesi U KpUTEPUU OLIEHMBAHMsI KOMIIETEHI[MM Ha 3Tarax
CocraB 3HaThb YmeTb Bnanets
OminuHo ¢ ompeneseHue 1 * TI03TarHo ¢ MeTOJaMHU IMO3TAalHOro
(BBICOKMIA YPOBEHb) | Ha3HaueHWs (popMupoBaTH (dbopmupoBaHus
MOZIe/TUPOBaHUS, MareMaThueCcKyro MaTemMaThueCKou
OCHOBHBbI€ 3Tarlbl MO/ieJ/Ib; UCIT0/Ib30BaTh MO/le/i1; HaBbIKaMU
TOCTPOEHUs MeTO/ibl CTPYKTYPHOT'O peleHus 3aja4 C
MaTeMaThuJeCKHUX MO/le/TMPOBaHMUs, JIJIs1 WCII0/Ib30BaHUEM
Mo/ie/ieli; BOSMOXKHOCTU | YIIPOLL[€HHs pelliaeMou MeTOZI0B
VICTI0/Ib30BaHME METO/I0B | 3a/lauul IyTemM BbIYUC/TUTE/IEHOU
CTPYKTYPHOIO WCCJIeJOBaHUS MaTeMaTHKU;
MO/le/TMPOBaHMUs, BHYTpPEHHel CTPYKTYpbl | IpaKTHUueCKUMHU
TMO3BOJIAIOLMX elle Ha paccMaTprvBaeMoro HaBbIKaMM pelleHus

CTaZiy TIOCTAaHOBKU
YIPOCTUTh pelliaeMyto
3afiauy MmyTem
MCCIIe/I0BaHuUs
BHYTpPEHHel CTPYKTYpbl
paccMaTpuBaeMoro
00beKTa, U3yueHus
CBOMCTBA OT/eMbHBIX
3/1eMeHTOB 00BbeKTa 1
CBsI3el MeXX/ly HUMU;
OCHOBHbI€ TIPUHLIUIIbI
MO/IeJTMPOBaHKs B
YCJIOBUSIX
Heoripe/ie/IeHHOCTH.

o0ObeKTa, U3yueHust
CBOMCTBA OT/Je/bHBIX
3/IeMeHTOB 00BeKTa 1
CBsI3el MeXJly HUMU;
TIPUMEHSITh OCHOBHbIE
TIPUHITUITBI
MOZIe/TAPOBAHKS B
YCJIOBUSIX
Heorpe/ie/IeHHOCTH.

3a/la4 C UCIT0/Ib30BaHUeM
moboro
BLICOKOYPOBHEBOTO
sSI3bIKa
MIPOrpaMMUPOBaHUS
ceMelrictBa Cu; MeTogaMu
CTPYKTYpPHOTO
MO/Ie/TUPOBAHUST;
criocobamu MpUMeHeHUsT
OCHOBHBIX TTPUHIUTIOB
MOZIeJTAPOBaHKS B
YCJIOBUSIX
HeoTIpe/e/IeHHOCTH.

Xoportio (6a30BbIit

* orpejesieHUe U

¢ II03TaIlHO

¢ MeTOJIdaMHU I103TAaITHOI'o
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TIpe/iCTaB/IeHHe O
MeTO/laX CTPYKTYPHOTO
MO/Ie/IMPOBaHUs; UMETh
nipeficTaBieHre 00
OCHOBHbIX MPUHLUITAX
MO/Ie/TAPOBAHUS B
YCJIOBUSIX
HeoTpe/le/IeHHOCTH. ;

YPOBEHb) Ha3HaueHusI dhopMHUpoOBaTh (dhopmupoBaHus
MO/Ie/TMpOBaHUA, MaTeMaTh4eCKyr MaTemMaThueCKou
OCHOBHBI€ 3Tarlbl MO/ieJIb; UCII0/Ib30BaTh MO/ie/I1; HaBbIKaMU
IIOCTPOEHUA MEeTO/bI CTPYKTYPHOI'O peleHus 3a4a4 C
MaTeMaTHU4eCKUX MO/ie/IMpOBaHUsA; UMETh UCII0/Ib30BaHHEM
Moziesieli; BO3MOXXHOCTU nipezicTaBjieHre 00 HEKOTOPbIX MeTO/0B
HCII0/Ib30BAaHUS METO[0B | OCHOBHBIX IIPUHLUTIAX BbIUUC/TUTE/IEHOU
CTPYKTYPHOI'O MO/Ie/IMpOBaHUA B MaTeMaTHKU;
MO/e/IMpOBaHU, YC/I0BUAX [IpaKTU4Ye CKUMU
IT03BOJIAIOIIUX ellle Ha HeoIlpee/IeHHOCTH. ; HaBBIKAMU peLLeHNs
CTaJ VU II0CTaHOBKU 3aJia4u C UCII0JIb30BaHUEM
YIIPOCTUTH pellaeMyro AA3bIKa
3ajauy ryreM rnporpammupoBasus Cu+
HCCJ/IeJOBaHUsA +; OCHOBaMH MeToza
BHYTpPEHHel CTPYKTYpbl CTPYKTYPHOT'O
paccMaTprBaeMoro MO/Ie/TMpOBaHN;
o0beKTa; UIMeTh OCHOBHBIMU
TnipeZicTaBjieHre 00 [IPUHLATIAMHA
OCHOBHBIX IPUHLIUITAX MO/Ie/IMpOBAaHUs B
MO/Ie/IMpOBAHUA B YCJIOBUSX
YC/I0BUAX HeoIlpe/ie/IeHHOCTH.
HeoIlpesie/IeHHOCTH. ;

YIOBNIETBOPUTENIBH | * KMeTh IpeJicTaBjeHue | * KMeThb [IpeJcTaB/ieHue | ® MeTO[aMU I103TarlHoro

0 (TIOpOroBEIi 00 ompeziesieHNA U 0 MO3TarHoOM (dhopmupoBaHus

YPOBEHb) Ha3HaueHuHU dhopMHUpoBaHUH MaTemMaThueCKon
MO/Ie/TMpOBaHUA, MaTemMaThueCKOu MO/ie/Il; HeKOTOPbIMU
OCHOBHBIX 3Tarax MoJe/; UMeThb MeToAaMu
IIOCTPOEHUA TnipezicTaBieHue 00 BBIUMC/IUTE/IbHOU
MaTeMaTHU4yeCKUX HCII0/Ib30BAaHUN METO[0B | MaTeMaTHKU;
Moziesiel; UMeThb CTPYKTYPHOI'O [IPaKTAYe CKUMU

MO/Ie/IMPOBaHUST; UMETh
nipeficTaBJieHre 00
OCHOBHbIX MPUHLUIAX
MO/Ie/TUPOBAHUS B
YCJIOBUSIX
Heorpe/ie/IeHHOCTH. ;

HaBbIKaMH peLleHuUs
3a/la4 C UCII0/Ib30BaHUEeM
A3bIKa
nporpammupoBanus Cu+
+; HEKOTOPbIM
Tripe/icTaB/ieHreM 00
OCHOBHBIX MeTOJjax
CTPYKTYPHOTO
MO/le/IMPOBaHMUS;
HEKOTOPBbIM
ripe/icTaB/eHreM 00
OCHOBHBIX TIPUHLUIIAX
MO/le/IMPOBaHUs B
YCJIOBUSIX
HeoIlpe/ie/IeHHOCTH. ;

AeATe/IbHOCTHU, XdPaKTePU3YIOIUX STallbl

3 TunoBble KOHTPO/IbHbIE 3a/{aHUA
st peanmu3aniuyl BBIIIETIEPEUCIEHHBIX 3a/lau 00y4YeHHs! MCIIO/b3YIOTCS TUIIOBbIe KOHTPOJIbHBIE
3aflaHUsI WK WHbIe MaTepHasbl, HeoOXoAUMble /IS OLeHKW 3HaHWHM, YMeHWH, HaBbIKOB W (W/IM) OIIbITa

06paaoBaTeJleoﬁ MporpamMmmel, B CjieAyrouiemM COCTaBe.

— MopgenvpoBanue B

3.1 Boripocbl Ha CaMONOATrOTOBKY

YCJIOBUSIX

MapKOBCKHX CJTy4alHbIX IIPOL[eCCOB.
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— Knaccudukaiysi mareMaTHyeCKUX Mojiefiell  KIacCMUeCKHMX 3aKOHOB (DU3MKU 110 BCeM
KpUTEpUsIM, U3yUeHHBIM B X0/le 3aHSATHUS

— I'pynmbl onucaHusi HeoripeJe/IeHHOCTH BbIunc/ieHne MHEKCOB paH)KUPOBaHUs 3afiadya yueTa
c/lydyaiiHOCTH BpeMeHHbIe CTPYKTYpHbIe Mojienii Mepapxuueckue CTPYKTypHble cxeMbl MeTo/bl aHaiu3a
Y CUHTe3a

3.2 TeMBbI K0/I/IOKBUYMOB

— I'pymmbl ornMcaHus Heolpeje/eHHOCTU Brlunc/ieHne UHAEKCOB pPaH)XMpOBaHWs 3ajjauya ydera
CTy4aliHOCTH

3.3 Tembl JOMalTHUX 3aJAHUKA

— W3yueHue CTPyKTypHOI MOJle/I B C/lyuae OMMCAHUs JIBWKeHus JedhopMupyemMoro (Hampumep,
yOpyroro) Tera BpeMeHHble CTPYKTypHble Mofenu Mepapxuueckue CTPYKTypHble CXeMbl MeTofbl
aHa/mM3a M cuHTe3a IIpollecc co3maHuss 000N MaTeMaTHUeckKOW Mopead (ITO3TAaHOCTh). OTarlbl
obcrenoBaHuss  oObekTa. [locTpoeHWe — cofiep)KaTesibHOW — MOCTAaHOBKM — 3alaud.  Pa3pabotka
MaTeMaTMUeCKOM Mojenu 3ajjaud 1o BapuaHTaMm. @OpMHUpOBaHMe TEXHUUECKOro  3a/laHus,
TIPOEKTHPOBaHKEe CTPYKTYPhbl TIPOrPaMMHOTO KOMILIEKCa, KOJWPOBaHWE a/JrOPUTMa, TeCTUPOBaHUWe U
oT/azika, V3yueHue 1 peasu3aliysi UUC/I€HHBIX METO/IOB HeOOXOJUMBIX [I/isi TOCTPOEHHSI MaTeMaTHdeCKUX
Mofieneir. Kraccudukaiusi mareMaTUUeCKUX Mojeiell K/laCcCMUeCKUX 3aKOHOB (U3UKU 110 BCEM
KPUTEPUsIM, M3yUeHHbIM B X0/le 3aHSTHUS

3.4 Tembl MHAUBUYa/TbHBIX 3a/JaHUA

— UW3syueHme u peanu3aldsi UUCJIEHHBIX METOJOB  HEOOXOAWUMBIX i1 TIOCTPOEHUS
MaTeMaTMUeCKHUX MoJesieil: - pellleHWe HelUHeWHBbIX ypaBHeHWM (HaXxoXKJeHWe KOpDHell ypaBHeHUM) -
pellleHre CHUCTeM JIMHeWHbIX anreOpanyecKux ypaBHeHHWe MeTtofoM [laycca, MeTtomom 3eigens -
BBIUMC/IEHHe WHTerpajioB (2 Metoza) - pelleHHe OOBLIKHOBEHHBIX AMQdepeHIHanbHBIX ypaBHEeHUH
MeToZioM OJiiiepa, MeTogoMm Pynre-KyTra - Bblunc/ieHWe ompefenuTens W 00paTHOM MaTpuibl -
VHTEpII0/IMPOBaHKe MeTOZI0M JlarpaH»ka - MHTepIIo/IMpOoBaHue CrijlaliHamu - AuddepeHLIIpOBaHKe

— PaspaboTka MareMaTHyeckOM MoOfend [0 BapuaHTaM, C COOJIOIeHHeM STarHOCTH:
obcnenoBaHre 00beKTa, TOCTPOEHHWE COJep)KaTelbHasi TOCTAaHOBKA  3a/laud, (OpMHpOBaHUe
TeXHUUECKOTO 33/laHusl, TPOEKTUPOBaHME CTPYKTYpbl IPOrPaMMHOTO KOMILIEKCa, KOAWpOBaHHeE
aJITOPUTMA, TECTUPOBAHUE W OT/IaZIKa. - 3a7iaua 0 OackeTOOMMCTe: OMUCaTh TOMeT 0AaCKeTOOILHOTO MsTYa,
OpOIIIeHHOTO UTPOKOM B 0acKeTOO/IbHYI0 KOP3HHY. - 3a/laua O BOJIel0o/CTe: OMycaTh MoJieT Msiua rocjie
yZAapa Mo Hemy TIOfIaloIIero BosielbonmmcTa. - Urpa B OWIbSIPA: MOZEIMPOBaHME TIPOLeCCa JBHKEHUS
OWUNBSIPAHOTO 11apa. - 3aMO/IeTMPOBaTh /IBWKeHWe I1apuKa B cepruueckoil siMKe - 3az1aua o ¢yrbommcre:
MeHalbTH - MOJie/IMpOBaHue [BWXXKEeHUs JIOAKWA T0 peKe - 3a/laua O JIbDKHUKe: JIBVDKeHUe JIbDKHUKA
e/ly1llero € ropbl - MOZe/IMPOBaHue IBW)KEeHUS YaCTUL[bl B MarHUTHOM T10J1e

3.5 TeMBbI 0NIPOCOB Ha 3aHATHAX

— IlpuuvHBl NOSIBNEHNWs HeONpeZeIeHHOCTeM W WX BHABL. MoJenupoBaHWe B  YCIOBHUSX
Heorpe/ieJIeHHOCTH, OMKChIBAEMOM C TIO3ULIUM TeOpHUX HeUeTKUX MHOXeCTB. Mo/ileTMpoBaHNe B YCIOBHUSX
CTOXaCTHU4eCKOM HeollpeJe/leHHOCTH. MoenrpoBaHye MapKOBCKUX C/Ty4alHbIX IIPOL[eCCOB.

— TloHsiThe CTPYKTYpHBIX Mozieneid. CriocoObl MOCTPOeHuUsl CTPYKTYPHBIX MoOjiesei.

— Ortanbl MOCTpoeHUss MareMaTthyeckorl Mogjenu. OO6csienoBaHre 00beKTa MOeTMpPOBaHUs.
KonuenityasipHasi I1OCTAHOBKA 3aJaud  MoOJenupoBaHus. Maremarvueckass I10CTaHOBKA —3a/iauu
MoZieTupoBaHus. Bbibop 1 060cHOBaHMe BbIOOpa MeTo/ja pellleHus 3a/jauu. M3yueHre MeTO/IOB pelleHust
3ajau. Peanu3anysa marematvuyeckord Mofenud B Buze mnporpammel s OBM. [IpoBepka ajekBaTHOCTH
Mozenu. ITpakTrueckoe UCI0/Ib30BaHKe TOCTPOEHHOM MO/e/I U aHa/lnu3 pe3y/bTaToOB MO/|e/TUMPOBAaHMUS.

— Knaccudukanus mogeneit. Knaccudukaiys marematuueckux mofeneid. Kiaccudukaiuys B
3aBUCUMOCTH OT CJIO)KHOCTH O0OBbeKTa MojenvpoBaHus. Knaccudukaiys B 3aBUCMMOCTH OT Oreparopa
Mogenu. Knaccudukaiyis B 3aBUCHMOCTH OT MapameTpoB Mogenu. Knaccugukauys B 3aBUCUMOCTH OT
Leneid MofienvpoBanus. Knaccudukarys B 3aBUCUMOCTH OT METOZIOB UCC/Ie[J0BaHUSI.

— Tlonsatue mopenu. Oripesienienre Mmozend. CBolicTBa Mozesieid. Llenu MojenvpoBaHus.

3.6 TeMBbI KOHTPO/IbHBIX padoT
— PewmmTh 3ajady MO IOCTPOEHUIO MareMaTU4eCKOM MOJeIU. C y4eTOM BCeX 3TaloB ee
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TOCTpoeHus: o0cefoBaHre 00beKTa MOJe/NUpOBaHus, (HOPMUPOBAHHE KOHLIENTYaJbHOW ITOCTAaHOBKU
3a/laui MOZIe/TMPOBaHUs, MaTeMaThyeckasi TIOCTaHOBKA 3a/laud MO/|e/IMPOBaHUs, BbIOOD M 000CHOBaHUe
BbIOOpa MeToZla pellleHHs 3a/jauk, peasr3aljis MaTeMaTHueCKol MOofiesii B BUJe Mporpammbl st OBM,
TIpOBepKa a/leKBaTHOCTU MOZEJIH.

— Kraccudukanus npeanokeHHOro BapyaHTa MareMaTUYecKWX MoJiefieid 1Mo BCeM TUIlaM: B
3aBUCUMOCTH OT CJIOKHOCTH OOBeKTa MOJe/NUPOBaHMs, B 3aBUCHUMOCTU OT OIeparopa MoOfend, B
3aBUCUMOCTHM OT MapaMeTpoB MOJeH, B 3aBUCHMOCTHM OT Liesiell MOZe/IMpPOBaHusl, B 3aBUCUMOCTU OT
MeTO/I0B UCC/Ie/IOBaHNUS.

3.7 3auér

— 1. TlpoBeguTe KnaacCU(UKALIMIO MaTeMaTUYeCKUX Mojenell KiacCuueckod ¢u3MKu. 2.
BbINOMHUTL Ccoflep)KaTe/ibHYH0, KOHLeNTYa/lbHYI0 U MaTeMaTHUeCKyt0 MOCTaHOBKH [Jisi MaTeMaThuueCcKoi
MO/1e/Tv, OTTMChIBAIOIIIel MOCaIKy CIyTHUKA B aTMochepe 3eMIIu.

— 1. BbINOMHUTE COZep>KaTe/bHY0, KOHLENTYaJbHY0) W MaTeMaTHUUeCKyH) ITOCTaHOBKM [JIsi
MaTeMaTH4eCKOM MOZe/, OMUChIBaIOLLel MpOLeCcC HarpeBaHWs W 3aKUMaHWs YaliHUKA. 2. BbINOMHUTE
cofiepKaTeibHy0, KOHLENTya/JbHYl0 W MaTeMaTU4YeCKyr TOCTAaHOBKHU [jisi MaTeMaThUueCKoW Mogesy,
OMHMChIBAIOILIeN JBYKEHME 3apshHKEeHHOM YaCTULbl B MArHUTHOM I107Ie.

— 1. PaspabotaiiTe KOTHUTUBHYIO, COJlep>KaTeJIbHYI0 U KOHL[eNTYa/lbHYI0 (CTPYKTYPHO-
(YHKLMOHAMBHYI0 U TPUUMHHO-C/IeICTBEHHYI0) MOJeNu oOnThMasbHoro (c Barmeil Touky 3peHus)
pacrivcaHust IBWKeHHs1 00IleCTBeHHOTO TpaHcropTa. [lornbiTaliTech OLEHUTb pa3fuuie KOTHUTUBHOM U
cozepykaresibHOM Mozenu. C UCIob30BaHWeM AOCTYIHBIX BaM MaTeMaTruecKrUX MeTOZIOB pa3paboTaiite
BapUaHT MareMaTUueCcKo Mojend. 2. BbIMoOMHUTE  cofepKaTe/bHYyl0, KOHLIENTyalbHYH0 U
MaTeMaTH4eCKyl0 ITOCTAaHOBKM [JIsI MaTeMaTH4eCKOM MOJie/lM, ONMCHIBAIOIler B3/IeT KOCMHUYEeCKOro
anmapara C JIyHsl.

— 1. BbINOMHUTE COZlep)KaTelbHYI0, KOHL[ENTyalbHY!0 M MaTeMaTHueCKyl ITOCTAaHOBKM [i/Is
MaTreMaTHyeCcKOM MO/le/id, OIUChIBalOIlel [BWKeHWe IIapuka B cdepuueckoil sMke. BriOpaTh u
peanr30BaTh METO/ pelleHys [OyYeHHOM MaTeMaTH4eCcKoM 3ajauu. VccienoBaTe TpaeKTOpHUH LIapvKa B
3aBUCUMOCTH OT HadajabHbIX ycjaoBud. 2. Pa3paboraiiTe MaTeMaTU4yeCKyl0 MOJe/ib JABVKEHUS
JKeJIe3HOIOPOXKHOTO COCTaBa. B mepBoM mpuO/IMKeHUH BarOHbI MOXKHO CUMTaTh abCOMIOTHO yKeCTKUMU
TeslaMU, CBSI3U MeXXy HUMHU - TMHEWHBIMU WM HEJIMHENHO yIPYTUMHU.

— 1. KocmMuyeckuii arimapaT coBeplilaeT JBM)KeHHe 10 opOuTe BOKPYT 3eMIM U MOXKeT ObITb
BU/IEH HEKOTOPbIM HaO/rofaresieM, HAXOISIUMCS HAa €e TIOBePXHOCTM B TOUKe C 3a/laHHbIMU
KOOpJMHaTaMU. BBITIOHUTL COZlep)KaTe/bHYH0, KOHLENTYyalbHY0 U MaTeMaTH4eCcKyl MOCTaHOBKHU IS
MaTeMaTUYeCKOM MO/Ie/Iv, OIMHUCHIBAIOINEl ABM)KEHHe KOCMUYECKOTO armapara Mo HeOoCBOAy 3emMiu C
TOYKM 3peHus1 Habmogarerns. 2. PaspaboraiiTe MpoCTyr0 aHAIUTUUECKYHO MOZe/b, TIPOAHATU3UPYITE ee C
MO3WLIMIA  CJIOKHOCTA OOBEeKTa, OrepaTopoB, THMA BXOAHBIX W BBIXOAHBIX I1apaMeTpOB, Lieu
MofenvpoBaHus. [lpoBeguTe uWC/AeHHble SKCIEPUMEHThbI [l  Pa3/MyHbIX 3HAUEHUM BXOJHBIX
repeMeHHbIX.

4 MeTtognueckye MaTepHaJibl
[nst obecrieueHust mporiecca oOyueHHs U pellleHus 3a7au 00y4yeHUsi UCIIONb3YIOTCS CIeAyIoIye
MaTepuarlbl:
— MeTOAUuYecKre Marepuasbl, OrMpefessitollie TMpPOoLeJypbl OLIEHWBaHUSl 3HAaHWW, YMeHUMH,
HaBBIKOB U (WIM) OMbITa [AeSITebHOCTH, XapaKTepU3YIOL[UX 3Tarnbl (OpP-MUPOBAHUSI KOMIIETEHLIWH,
corsiacHo 11. 12 paboueii IporpaMmel.

4.1. OcHoBHas /MTEparypa

1. baxsanoB, Hukomaii Cepreepuu. UwucieHHble MeTO[bl: YueOHOe mocobue st By30B /
H.C.baxsanos, H.IT.)Kuzakos, I"M.KobenbkoB; MoCKOBCKHMIT TOCyAapCTBeHHBIN yHUBepcuTeT uM. M. B.
JlomoHOCOBa. - 4-e u3z. - M. : BUHOM. Jlaboparopusi 3Hanui, 2006. - 636 c. (Hamuure B O6MbIMOTEKE
TYCYP - 130 3k3.)

2. Tony6era, H.B. Maremarrueckoe MOZe/NUPOBaHHE CHCTEM U TIPOL[ECCOB. [3IeKTPOHHBIN
pecypc] : Yuebnble mocobusi — OnekTpoH. fad. — CII6. : Jlaab, 2013. — 192 c. — Pexxum poctyma:
http://e.lanbook.com/book/4862 [ DnekTpoHHbIM pecypc]. - https://e.lanbook.com/book/4862#book_name

3. ManukoB, P.®. OcHOBbl MaTeMaTU4YeCKOr0 MOJeIUpoBaHus. [DeKTPOHHBI pecypc]
YuyeOHble 10CO0OUsT — IneKTpoH. gaH. — M. : Topsiuas muHus-Tenekom, 2010. — 368 c¢. — Pexxum
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JoCTyTa: http://e.lanbook.com/book/5169 [D1eKTpOHHBIM pecypc]. -
https://e.lanbook.com/book/5169#book_name

4.2. lonoiHUTe/IbHAA IMTepaTypa
1. Mygpos A.E. Uucnennsle metogs! Ay IIOBM Ha s3bikax bericuk, ®oprpan u I[lackane. —
Tomck: MIT «Packo», 1991. — 270c. (Hanuuue B 6ubmuoteke TYCYP - 111 3k3.)
2. AmocoB A.A., [Oybunckmii FO.A., KonuenoBa H.B. BblumciutenbHele MeTOAbI IS
uHxeHepoB. M.: MO, 2003. — 594c. (Hanuuue B 6ubmoreke TYCYP - 20 3k3.)

4.3. YueO0HO-MeToJuUeCKoe mMocodue U MporpaMMHoe odecreueHne

1. 3apukoBckass H.B. MATEMATUUYECKOE MOZIEJ/INPOBAHUE. YuebGHO-MeTO#HYeCKOE
rocobue st ayAUTOPHBIX TPAKTUUECKUX 3aHSITHM, J1abopaTOpHBIX pabOT M CaMOCTOSITe/IbHBIX paboT
crygeHtoB. — Tomck: ToMCKuMI TroCysapCTBeHHBI  YHHMBEDCHUTET CUCTeM  yIpaB/ieHUs U
paguosnektpoHuku (TYCYP), 2014. — 103 c. [OnekrtpoHHeli pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/4607, cBOOGOHBIT.

2. YuebHoe mocobue «IIpukiagHas uHbopMaThKa»: s CcTyzeHTOB o HaripaeieHuio 210100
«ONeKTpOHHWKa M HaHO3/1eKTpOoHuKa» U 222900 «HaHOTeXHO/NOrMM ¥ MUKPOCHUCTeMHas TeXHUKa» /
3apukoBckas H. B. - 2012, 93 «c¢. [DnekrpoHHbli pecypc] - Pexum  gocTyma:
http://edu.tusur.ru/publications/4641, cBOGOJHBII.

3. 3apukoBckasi H.B. TTPUKJ/IAIHAS MH®OPMATUKA (urcneHHble MeTOAbBI). YueOHO-
MeToAu4Yeckoe T1ocobue st  ayAWTOPHBIX TIPAKTUYEeCKUX 3aHATHM, /1ab0paTopHBIX pabor u
camoCTOsITeNIbHBIX paboT crygeHToB. — Tomck: ToMCKHM rocCylapCTBeHHBbIM YHHUBEPCHUTET CHUCTEM
ynpaeiaeHus U pagnosiekTpoHuku (TYCYP), 2012. — 103 c. [DnekTpoHHbINH pecypc] - Pexxum goctyma:
http://edu.tusur.ru/publications/4644, cBoOOAHBIT.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI
1. bospinHoB b.C. YuceHHble MeTO/BL. Bugeokypc.
http://www.intuit.ru/department/mathematics/nummeth/
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