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

PABOUYAS TTPOI'PAMMA YUEBHOM JUCLINTTIHEI
Mopjenu 1 MaTeMaTu4YecKue MeToAbl B ccieaoBanuu cucrem (I'T1I04)

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: 4

CemecTp: 7

YuebOHbIi 11aH Habopa 2015 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 7 ceMecTp Bcero EayHuiib
1 [IpakTrueckue 3aHATHSA 108 108 4yacoB
2 Bcero ayiuTOpHBIX 3aHATUI 108 108 4acoB
3 CamocTosiTesibHast paboTa 108 108 4yacoB
4 | Bcero (6e3 3x3ameHa) 216 216 YyacoB
5 OO6111ast TPYyZI0EMKOCTh 216 216 YacoB
6.0 6.0 3.E

OuddepeHLIMpOBaHHBIM 3aueT: 7 ceMecTp

Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokos Ne 1 OT « 26 » 8 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

OuciurnnuHa «Mojend W MaTeMaThueckue MeToAbpl B uccienoBaHuu cuctem (I'TIO4)»
(b1.B.[1B.6.2) otHOCHTCs K 610Ky 1 (BapuaTUBHasi 4acTh).

[TpepiiecTByrOIMMY  AUCLUMIVIMHAMY,  (OPMHUPYIOLMMM  HaudajbHble 3HaHUS, SIBISIOTCA
Cleiyroliye JUCLIMIUIAHBL: VHTemeKTyanbHble CUCTeMbI U TeXHOM0ruH, VIHdopMalloOHHbIe TeXHOIOTHN
pa3paboTKu MH(GOPMAaLMOHHBIX cHcTeM, VIHTemieKTyanbHble CUCTEMbI U TeXHOIOTHH, VIHhopMaloHHbIe
TeXHOJIOTHUM Pa3pabOTKH MH(POPMAIIMOHHBIX CUCTEM.

[TocnenyromwymMy AUCLATIZIMHAMU SIBJISTFOTCS: .

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIUILTHHBI

I[Tporecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIeTeHL[1i:

— TIK-25 crnocoGHOCTBIO HCMO/Ib30BaTh MareMaTHUecKre MeToAbl 00paboTKH, aHaim3a |
CUHTe3a pe3y/IbTaToB NpogeCCUOHATbHBIX UCC/Ie0BaHNM;

— TIK-26 crioco6HOCTBI0 OOPMISTh TIOyUYeHHbIe pabourie pe3y/ibTaThl B BHZE Mpe3eHTaluH,
Hay4YHO-TEXHUYECKUX OTUETOB, CTaTel U JOK/IaZl0B HA HAyUHO-TEXHUUEeCKUX KOH(epeHLUsIX;

B pesysnbraTe M3yueHUs JUCLIMIUIMHEI CTYZEHT JOJKeH:

— 3HATh OCHOBHbIE TIOHSATUS U MeTO/bl MaTeMaTU4YeCKOro aHaau3a, aHaTUTUYeCKOW reoMeTpuH,
NMUHeWHOM anreOpbl, Teopyn QYHKLWN KOMIJIEKCHOTO TepeMeHHOr0;

—  yMeTb [IPUMEHSTh MaTeMaThyeCKue MeTOAbI [/ pellieHHs PaKTHYeCKUX 3a7ay;

— BJajeTh 00s13aTe/IbHBIM MUHUMYMOM COZI€PKaHHsI OCHOBHOUM 00pa3oBaTeslbHOUM MPOrpaMMBbl
10 MaTeMaTHKe /ISl /IaHHOTO HarpapjeHWs (MaTreMaTM4yeCKOro aHa/lu3a, aHaJUTUYeCKOU reoMeTpuH,
JTMHEMHOU anreOpsl, Teopry QYHKIUK KOMITTIEKCHOTO TIepeMeHHOT0);

4. O0beM ANCHMIIMHBI M BUABI YU4e0HOM padoThI
OO1iast TPYAOEMKOCTh JUCLIMIUIMHBI cocTaB/sseT 6.0 3aueTHbIX eJUHMIILI U TIpe/CTaB/ieHa B
Tabmumne 4.1.
Tabsmuria 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Bujibl yueOHO /1esITeTbHOCTH Bcero yacos CemecTpsl

7 ceMecTp
AynuTopHbIe 3aHATHS (BCETO) 108 108
[IpakTyeckue 3aHATUSA 108 108
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CamocTosiTenibHast paboTa (Bcero) 108 108
[ToaroToBka K mpakTUueCKUM 3aHSITHSAM, CeMUHapam 108 108
Bcero (6e3 sk3ameHa) 216 216
OO0111ast TPYJ0EMKOCTD Yac 216 216
3aueTtHble Eavnnibl TpygoeMKoCTH 6.0 6.0
5. Copepxanve AUCILUIIUHBI
5.1. Pa3jensl JUCHUILIMHLI 1 BU/ILI 3aHATHH
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHH TTPUBe/IeHbI B Tabmmile 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN
(g0}
e E
-
= g = v
S 5 8 2 £
v | g S
Ne Ha3BaHusi pa3zie/nioB JUCLUATITUHEI 5 5 z § = %
[«F) ] =~
= 5 g g 25
2 S Ao & 2
E. =
= @)
1 Knaccuduxkaius mogeneit 8 6 14 IIK-25, TIK-26
2 | DTarmbl MOCTpOeHre MaTeMaTUueCKoW Mojiesid 64 40 104 I1K-25, ITK-26
3 CTpyKTypHBIe MOZe/x 16 36 52 I1K-25, TIK-26
4 | MogenvpoBaHue B yCI0BUSIX HeOIpeZe/IeHHOCTU 16 24 40 IIK-25, TIK-26
5 OrnpefienieHrie ¥ Ha3HaYEHKE MOZETMPOBaHUS 4 2 6 I1K-25, TIK-26
Hroro 108 108 216

5.2. Cogep)kaHue pa3/je/ioB AUCHUILUTAHBI (M0 JIeKIUAM)

He nipenycmotpeno PYII

5.3. Pazensl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneynBarIMH (MPeAbIAYMMHI)
U obecreurBaeMbIMH (MOC/TeYIOIAMH) JUCHHUIUTHHAMHA
Pa3zesnbl JUCLIMTIIMHBI U MeXXAUCLUTUIMHAPHBIE CBS3U C 00ecrieurBaroliuMu (TIpeIbIAYILUMU) U
obecrieuriBaeMbIMH (TT0C/IEIYIOIIUMU) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tab/wviie 5.3.
Tabsnuna 5.3 - Paszesnbl AUCLUIIMHBI U MEXK/IUCLIUITMHADHbIE CBSI3U
Ne pa3ziesioB JAaHHOM JAWCLMIUIUHBIL, 17151 KOTOPBIX
Heo0X0IMMO H3yueHHe 00eCTIeurBatOIUX U

Ne HaumMeHoBaHue UCLMIIH obecreurBaeMbIX JUCLIUIIIAH
1 2 3 4 5
[IpeniecTByroLIMEe JUCLUATITUHBI
1 |HWHTenneKTyansbHble CUCTEMBI U N N
TeXHOJIOTUH
2 | MHdbopMaloHHbIe TeXHOIOTUH + 4 + +
pa3paboTKu MH(OPMAIIMOHHBIX CUCTEM
3 |MHTennekTyanbHble CUCTEMBI U N N
TEeXHOJIOTMU
4 | VH}popMalMOHHbIe TeXHOIOTUN + 4 + +
pa3paboTku MHPOPMALIMOHHBIX CUCTEM
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5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIETeHLMH, (DOPMUPYeMbIX NPU U3yUeHUHW [UCLIAIUIMHBL, U BUJOB 3aHATUN

npe/icTaB/ieHo B Tabsurie 5.4

Tabmuma 5. 4 — CooTBeTCTBUe KOMIETeHIMM W BU/OB 3aHATHH, (OPMHUDYeMBIX TPU HU3yueHUU

JMUCLIUTIIAHBI
Buabl 3aHgTHI
= £
= S
~ = O
= =® 5]
= T a.
= & i
& g T ®OopMEBI KOHTPOJIS
5 S 3 P P
= < =
= ] <]
3 5 =
N4 = o
= =
X &)
o] o
=¥ =
= =}
O
ITK-25 + + KontposbHasi pabora, JlomaiiiHee
3aanue, OTUeT Mo UHAWBUAYaATbHOMY
3a/jaHui0, KOHCIeKT camoIoir0TOBKH,
KosnoksuyMm, KoMIioHeHT
CcBOeBpeMeHHOCTH, OTpoC Ha 3aHATHSAX
ITK-26 + + KonTposbHas pabota, JomariHee
3afanue, OTUeT 1o UHAVMBUYaTbHOMY
3a/]laHnt0, KOHCITeKT CaMOTIO/IrOTOBKH,
Konnoksuym, KomrioneHT
CBOeBpeMeHHOCTH, Orpoc Ha 3aHATUAX

6. InTepakTUBHBIE MeTOABI M (OPMBI OpraHu3anuu 00yyeHHus

He npegycmotpeno PYII

He npegycmorpeno PYII

Hassanus paszenos

7. JTaGopaTopHbIA NMPAKTUKYM

8. IlpakTHueckue 3aHATUA
Cogiep>kaHuye MpakTUUeCcKUX paboT npuBesieHo B Tabnuie 8.1.
Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

CopeprkaHre MpaKTAYeCKUX 3aHSATUN

Tpyn0eMKOCTb,
q
dopmMupyeMbie
KOMITeTeHLIUU

7 ceMecTp

1 Knaccuduxkaiusi Mogesnei

Knaccudukanus mopesnei.
Knaccudukarus MaTeMaTueCKUx [TIK-26
Mogesnel. Knaccudukaius B
3aBUCHUMOCTH OT CJIOXKHOCTH 00BEKTa
MozenvMpoBaHusi. Knaccudukaiys B
3aBUCUMOCTH OT OTlepaTopa MO/ieJiu.
Knaccudukaiys B 3aBUCUMOCTU OT
napaMmeTpoB Mozenu. Knaccudukaiys B
3aBUCHUMOCTH OT lieJsield Mo/ie/TUPOBaHMUS.
Knaccudukaiysi B 3aBUCUMOCTH OT
MeTO/I0B UCC/IeIOBaHMUSI.

(o]

ITK-25,
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Wtoro 8

2 Jrarbl IOCTPOeHUe O6cnenoBaHue 00BEKTa MO/IE/TUPOBAHUS. 64 ITK-25,
MaTeMaTHhueCKoM Mojie/n KoHujenrtyasnbHast moCTaHOBKA 3a7jauu ITK-26
MO/le/IMpOBaHusl. MareMmarrueckas
MOCTAaHOBKA 3a/jJa4i MO/Ie/TMPOBaHUSI.
Bri6op 1 o6ocHOBaHMe BEIOOpa MeToza
peleHus 3aa4u. MizyueHve MeTOZ0B
pereHus 3ajau. Peanv3anus
MaTeMaTHUueCKoW Mojie/id B BUjle
nporpammel Ay OBM. [IpoBepka
aZleKBaTHOCTH Mogenu. IIpakTrueckoe
WCII0/Ib30BaHKe TTIOCTPOEHHOW MOJie/iu U
aHa/Ii3 pe3yJibTaTOB MOJE/UPOBaHUS

Nroro 64
3 CTpyKTypHbIe MOZenu [ToHATHE CTPYKTYPHBIX MOZeJIeN. 16 [TK-25,
Crioco6bl TIOCTPOEHUsI CTPYKTYPHBIX [1K-26
MoO/IeJIen.
Nroro 16
4 MopenvpoBaHue B yC/IOBUAX [IpyunHel NOsIBNIEHUSA 16 [TK-25,
HeorpeJje/IeHHOCTH HeorpeieJIeHHOCTeH 1 UX BU/IbI. ITK-26

MogenupoBaHue B yCI0BUAX
Heor1pe/ie/IeHHOCTH, OMHChIBaeMOH C
MO3ULIMM TEOPUU HEUETKUX MHOXKECTB.
MopenvpoBaHue B yC/IOBUSX
CTOXaCTU4YeCKOU Heollpe/e/IeHHOCTH.
MopenvpoBaHue MapKOBCKUX C/Ty4alHbIX

TIpOLIeCCOoB.
Ntoro 16
5 OmnpesesieHne ¥ Ha3HaUeHUe [TonsTtue mopenu. OnpesiesieHUe MOJEJIA. 4 [1K-25,
MO/Ie/IMpOBaHUsA CaorictBa mogesen. Llemm ITIK-26
MO/Ie/IMPOBaHUsl.
Ntoro 4
Wtoro 3a cemecTp 108

9. CamocTosiTe/ibHasA pabora
Buzibl camocTosiTesTIbHOM paboThI, TPYAOEMKOCTh U (hOpMUPYeMble KOMIIETEeHLIMH TIPe/[CTaB/IeHBI B
Tabmmie 9.1.
Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHLIUH

A g
& =
o) S =
Buzbl camocrosTensHOU = > T
Ha3BaHnus paszenos g " =y @DopMBbI KOHTPOJISA
paboTsI S s g
=S a =
o o 2
= S
7 cemecCTp
1 Knaccudukarys [ToaroroBka K 6 |IIK-25, Ornpoc Ha 3aHATUSIX,
Mojenen TpaKkTUYye CKUM 3aHATUSAM, [T1K-26 [JomaiiHee 3asanue,
ceMUHapam KonTtponbHas pabora
HToro 6
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2 JTarbl OCTPOeHue ITogroroeka K 40 | TIK-25, Ortuet 110
MaTeMaTU4yeCcKor MOZie/Id | IPaKTUUeCKUM 3aHATHUSM, ITK-26 VIHZIUBU/lya/IbHOMY
ceMHHapam 3a/laHuto, /lomailiHee
Vitoro 40 3ajanue, KonTponbHas
pabota, KomrioHeHT
CBOEBPEMEHHOCTHU
3 CtpykTypHble Mogenu | [logroroBka K 36 |TIK-25, Ornpoc Ha 3aHATUSIX,
[PaKTUYe CKUM 3aHATUSM, ITIK-26 Oruer 1o
ceMHHapam VHJVBU/1yaJIbHOMY
Vitoro 36 3aiaHuto, /loMalliHee
3a/jaHue
4 MogenvpoBaHue B IToaroroBka K 24 |TIK-25, Konnoksruym, KoHcriekrt
YC/I0BUAX MpaKTU4Ye CKUM 3aHATUSM, [TK-26 caMmorioArorosku, Ompoc
Heorpe/ie/IeHHOCTH ceMHHapam Ha 3aHATUsX, OTYeT 1o
Vitoro 24 VHJVBU/lyaJIbHOMY
3a/laHUI0
5 Omnpezesienue u [ToaroroBka K 2 |IIK-25, Ornpoc Ha 3aHATUSAX
Ha3HaueHue MPaKTUUeCKUM 3aHATHSIM, [TK-26
MO/Ie/IMPOBaHUs ceMHHapam
Ntoro 2
Wtoro 3a cemecTp 108
Ntoro 108

9.1. TemaTnKa NpaKTHKH
1. Knaccudukauyss maremMaTHUeCKUX MoJesell K/IacCUUeCKMX 3aKOHOB (DH3MKU TI0 BCEM
KPUTEPUSIM, M3yUeHHbIM B X0/le 3aHSTUS
2. T'pynmel onucaHus HeoIlpe/e/eHHOCTU
3. Bblunc/ieHre MH/IEKCOB PAaH)KUPOBaHUs
4. 3apaua yuyera C/Iy4auHOCTH
5. W3yueHue CTpyKTYpHOW MOJend B CAydyae ONMUCAHUS [JBWKeHUs JepopMHUPyeMOro
(Haripumep, yTipyroro) tena
6. BpeMeHHbIe CTPYKTypHbIE MOZleNN
7. Hepapxuueckue CTPYKTYPHbIE CXeMbl
8. Mertop! aHanM3a U CUHTe3a
9. TIlpopaboTKa TeOpeTHUeCKOro Marepuasia
10. 1. ITporuecc co3manust 0060 MaTeMaThue CKOM Moieni (TT03TalHOCTh).

11. 2. Drana obcnenoBanus oObekTa. I[locTpoeHue cojepskaTenbHasi TMOCTAHOBKA 3a/lauu.
Pa3paboTka MaTemaTHuecKod MoJenH 3afaud T0 BapyhaHTaM. ®OpMHpOBaHHe TEXHHUUECKOTO 3aJjaHus,
TPOEKTUPOBAHUE CTPYKTYPbl MNPOrPaMMHOIO KOMIUIEKCA, KOJAWPOBaHHE aaropuTMa, TeCTUpOBaHHe U
OT/1a/IKa,

12. 3. W3yueHune U peanu3aivs UUCJIEHHBIX METOAOB HEOOXOJUMBIX [/l TOCTPOEHMUS
MaTeMaTUuueCKUX Mojienei.

10. KypcoBas pabora
He npegycmotpeno PYII

11. PeliTHHroBasi cucreMa AJIA OLl€HKH YCII€eBd€MOCTH CTYAEHTOB

11.1. ban/ibHbBIE OLeHKH /AJIS1 3/IeMEeHTOB KOHTPOJIs
Tabsuiia 11.1 — BasnbHble OLIEHKH /1J1sl 37IeMEeHTOB KOHTPOJIsI

DJieMeHThI yueOHOM MakcumasbHbIN MakcumasbHbINA MakcumasnbHbIN Bcero 3a
JesITe/TbHO CTH 6am1 Ha 1-yro KT c| ©6an 3a mepuof, Oasut 3a iepuop cemMecTp
Havasia cemMectpa | Mexay 1KT u 2KT | mexnay 2KT u Ha
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KOHelL] cemecTpa
7 cemeCTp

HomariHee 3ajjaHue 8 4 6 18

Konnokesuym 12 12

KomrioneHT 8 4 6 18

CBOEBPEMEHHOCTH

Koncriekr 4 4 8

CaMOII0JrOTOBKHU

KonTposnbHast pabora 4 4 8

Ornpoc Ha 3aHATUAX 2 4 4 10

Otuet no 12 6 8 26

VIHJUBU/1YaJIbHOMY

3a/laHUIo0

WToro makcumym 3a 30 26 44 100

TIepro/,

Hapacraroiym utorom 30 56 100 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 33 KOHTPO/IbHbIE TOUKHU
[TepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/eH B Tabnuije 11.2.
Tabsura 11. 2 — TTepecueT 6a/i/IoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH

basnnbl Ha 1aTy KOHTPOIBHOM TOUYKH OreHnka

> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5

Ot 70% 10 89% OT MakCcMMabHOW CyMMbI OasioB Ha gary KT

4
Ot 60% 10 69% OT MakCcHMManbHOW CyMMBbI OasioB Ha gary KT 3
2

< 60% oT MaKCcHUMaJIbHOM cymMMbI OasiioB Ha gary KT

11.3. ITepecueT cymMmMbI 6a/1/I0B B TPAAMIUOHHYIO U MEeXAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY TIpe/iCTaB/eH B Tabmuije
11.3.
Tabsura 11. 3 — ITepecueT CyMMbI Oa//IoB B TPAJIUIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBast cymMmma 6asios,

Oruenka (I'OC) YUWTBIBAaeT yCIMeLIHO CaHHbIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IM4HO)
85-89 B (oueHb x0poi110)

4 (xopot11io) (3a4TeHO) 75 -84 C (xopot1i0)
70 - 74
65 - 69 D (yz0oB/1€TBOPUTEJILHO)

3 (YyAoB/1eTBOPUTEBHO) (3aUTEHO) 60 64 E (nocpeacTeerHo)
2 (HeyAOBIETBOpHUTE/ILHO) (e Hioke 60 6anioB F (HeymoBneTBOpUTEJILHO)

3aUTEHO)

12. Yue6Ho-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. baxsanoB, Hukomaii CepreeBuu. UucieHHble MeTO[bl: YueOHoe mocobue st By30B /
H.C.baxsanos, H.IT.)Kuzakos, I"M.KobenbkoB; M0oCKOBCKHiIT TOCyAapCTBeHHbIN yHUBepcUTeT UM. M. B.
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JlomoHOCOBa. - 4-e u3f. - M. : BUHOM. Jlabopatopus 3Hanuii, 2006. - 636 c. (Hamuuve B 6UOIMOTEKe
TYCYP - 130 3K3.)

2. Tony6era, H.B. MaremaTnueckoe MO/|e/IMPOBaHME CHUCTEM U TIPOIECCOB. [DNMeKTPOHHBIN
pecypc] : YuebHble mocobuss — OnekTpoH. AaH. — CII6. : Jlans, 2013. — 192 c. — Pexxum gocTyma:
http://e.lanbook.com/book/4862 [DnekTpoHHsIi pecypc]. - https://e.lanbook.com/book/4862#book_name

3. ManukoB, P.®. OcCHOBBI MaTeMaTUUYeCKOTO MO/e/IMpOBaHus. [DeKTPOHHBIN pecypc]
YuebHble 10COOMST — IMeKTpoH. JaH. — M. : Topsiuast uHMs-Tenekom, 2010. — 368 c. — Pexum
JIOCTYyTIa: http://e.lanbook.com/book/5169 [Dn1eKTpOoHHBIM pecypcl. -
https://e.Janbook.com/book/5169#book_name

12.2. lonoHMUTe/IbHAA IMTEparypa
1. MygpoB A.E. Yucnennsie Metoabl aiasi [IDBM Ha si3bikax bBeiicuk, ®optpan u Ilackanb. —
Tomck: MIT «Packo», 1991. — 270c. (Hamuuue B bubmoreke TYCYP - 111 3K3.)
2. AmocoB A.A. [ybunckuii FO.A., KonueHoBa H.B. BelunciurenbHble MeTObI AJIs
umkeHepoB. M.: M3OU, 2003. — 594c. (Hamune B 6ubmoreke TYCYP - 20 3k3.)

12.3. YueOHO-MeTOAMYECKOE TOCOOHEe ¥ MPOrpaMMHOe ofecreyeHme

1. 3apukoBckas H.B. MATEMATUYECKOE MOIEJIMPOBAHUE. YuebGHO-MeToAMUEeCKOe
nocobue [/ ayJUTOPHBIX TPAKTUUECKUX 3aHSATHH, J1a00paTOpHBIX paboT M CaMOCTOSITeNbHBIX paboT
ctygeHtoB. — Tomck: Tomckuii rocylapCTBeHHbI  yHUBEPCHUTET CUCTeM  yIpaBjieHusT U
paguoaniektpoHuku (TYCYP), 2014. — 103 c. [OnekTpoHHbii pecypc] - Pexum goctyma:
http://edu.tusur.ru/publications/4607, cBoOOAHBIT.

2. YuebGHoe mocobue «IIpuknamHas uHGoOpMaThKa»: st cTyaeHToB 1o HampasieHuto 210100
«ONeKTpOHWKa ¥ HaHOA3MeKTpoHUKa» U 222900 «HaHOTeXHO/JIOrMM W MUKPOCHUCTeMHasi TeXHUKa» /
3apukoBckas H. B. - 2012, 93 «c¢. [Onekrponseiti pecypc] - Pexum pgocrtyma:
http://edu.tusur.ru/publications/4641, cBoGOAHBIT.

3. 3apukoBckas H.B. TIPUKITAJHASA MH®OPMATUKA (uucieHHble MeTOAbl). YueOHO-
MeTofuUeckoe Tiocobue [jis  ayAWTOPHBIX TPaKTUUeCKWX 3aHSATHM, JlabopaTopHbIX pabor
CaMoCTOsATe/bHBIX paboT cTymeHTOB. — Tomck: TOMCKHII TrOCyZapCTBEHHBIM YHHUBEPCHUTET CHCTEM
yripaBieHust U paauo3ekTpoHuku (TYCYP), 2012. — 103 c. [OnekTpoHHbIN pecypc] - Pexkum pocrtyma:
http://edu.tusur.ru/publications/4644, cBo6GOHBII.

12.4. Ba3bl AaHHBIX, HUH(OPMALIIOHHO CTIPABOYHbIE U MOUCKOBbIE CUCTEMbI
1. BbosipmumHOB b.C. UuicsieHHbIe METO/IbI. Bugeokypc.
http://www.intuit.ru/department/mathematics/nummeth/

13. Marepua/ibHO-TeXHHYECKOe o0ecreyeHHe JUCHUILTHHBI
TpeboBaHuUs K ayAUTOPHUSAM (TTIOMEIIeHUSIM, MeCTaM) ZIJisl TIPOBeJIeHUsT 3aHSATHIA:
- KOMITbIOTepHbIH Kj1acc (20 KOMITbIOTEPOB);
- IPOEeKTOp (MHTepaKTHUBHAs [0CKA) [/1s1 JeMOHCTpaLUX Mpe3eHTaL|ui.
TpeboBaHus K 060pyJ0BaHUIO pabOUYMX MECT MperofaBare/isi U 00yUaroluXCs:
BuzeonpoekTop, HOyTOYK, TIepeHOCHOW 3KpaH. B KOMIBIOTEPHOM KJjacce JO/DKHBI ObITh
yCTaHOBJ/IEHBI OTlepaljioHHbIe cucTeMbl, cpeacTBa MS Office; Word, Excel, PowerPoint, VisualStudio.

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@DoH/| OLIeHOYHBIX CPe/iCTB [IpYBe/ieH B MPUIOKeHUH 1.

15. MeToanueckye peKOMeHAaLMH M0 OpraHu3alui U3ydeHusl AUCLUIIHHbBI
be3 pekomeHanuu.
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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/T OLIEHOYHKIX CPEJICTB 10 YUYEBHOW JUCIIATIJIMHE
Mopenu u MaTemaTuyecKue MeTo/bl B ucciefoBaHum cucreM (I'T104)

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: 4

Cemecrtp: 7

YuebHbIi 171aH Habopa 2015 roga

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

OuddepeH1IMpOBaHHBIM 3aueT: 7 ceMeCcTp

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 mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM 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

pabourie pe3ysbTaThl B BU/Ie TIPE3€HTAIHH,
HayUHO-TeXHUUeCKHUX OTUeTOB, CTaTel U
JTOK/1a[I0OB Ha HayYHO-TeXHUYEeCKUX
KOH(epeHIUsIX

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
[TK-25 CTI0COOHOCTBIO UCIT0/Ib30BaTh MaTeMaThuueckue |[1o/pkeH 3HaTh OCHOBHBIE TTOHATHS U
MeTo/bl 00pabOTKY, aHa/M3a U CUHTe3a MeTO/ibl MaTeMaTU4yeCKoro aHauusa,
pe3y/IbTaToB MpodeCCUOHATBHBIX aHaMTUYeCKOW reoMeTpyH, TUHENHOM
VCCIIeJOBaHUN anreOpbl, TeOpUX PYHKLNUH KOMIUIEKCHOTO
[T1K-26 CrIoCcOBHOCTBI0 OPOPMJISITH TT0JTyUeHHbIe TEPEMEHHOTO; ;

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

HomkeH BnajieTh 00s13aTe/TbHBIM
MUHHUMYMOM COJiep>KaHUsI OCHOBHOM
oOpa3oBaresibHOM MPOTrpamMMBbI 110
MaTeMaTHKe /1Jisl JAaHHOTO HarlpaB/ieHus
(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-25
ITK-25: cnoco6HOCTBIO MCITO0/Ib30BaTh MaTeMaTUyecKue MeTo[bl 00pabOTKH, aHaIM3a U CHUHTEe3a
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pe3y/bTaToB MPodeCcCHOHATBHBIX UCC/IeJOBaHHM.

st bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTh Psifi 3TaroB. DTarbl GOpMUPOBAHKS
KOMTIETEHI[UM, TIPUMEHSIeMble [/IsI 3TOTO BW/bI 3aHATHM U WCIO/Nb3yeMble CPeJCTBA OLIEHUBAHMUS
TnipeZicTaB/IeHbl B Tabmuiie 3.
Tabsuria 3 — OTariel HOPMUPOBAHUS KOMIIETEHI[UH U UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue METO/Ibl IOCTPOEHHs OCYLeCTBJIATh VMH($OpMaI[MOHHBIMU
3TaroB Mogeneli 0ObeKTOB MaTeMaTU4eCcKyro U TeXHOJIOTUSIMU TIOUCKa

rpodeccroHaIbHOU H“H(OpMaI[MOHHYO vHpopmalu u

JlesITe/IbHOCTH, aHa/li3a | TIOCTAHOBKY 3a7iau crocobamu ux

pe3y/bTaToB MO/le TUPOBaHUS, peanu3aluy,
BBLITIO/THATh aHAU3 U TeXHOJIOTUSIMU
CUHTe3; MO/IeTUPOBaHUS.

Buzpbl 3aHATHI

* [IlpakTnueckue
3aHATUS;

* CamocTrosTe/bHas
paborta;

 IlpakTuueckue
3aHATUS;

* CamocTosTe/bHas
pabora;

* CamocTosTenbHas
paborta;

Wcnons3yemsblie
cpeAcTBa
OLleHVBaHUs

* KonTtposbHast pabora;
» JloMalliHee 3a/jaHUe;
* Ortuer 1o
VH/IUBU/Iya/IbHOMY
3a/]aHMIo;

* Ornipoc Ha 3aHATHSIX;
* KoHcrekr
CaMOIIO/ITOTOBKY;

* Ko/nokBuywm;

* uddepeHLIPOBaHHbI
U 3auerT;

» KonTtposnbHast pabora;
* [lomalliHee 3a/laHue;
* Ortuer no
VIH/IUBU/lya/IbHOMY
3a/]aHUIo;

* Onpoc Ha 3aHATHUSX;
* KoHcrekr
CaMOIIO/ITOTOBKY;

* Ko/ioksuyw;

» [uddepeHIMPOBaHHbI
U 3auerT;

* JlomalliHee 3a/laHuE;
* Otuet no
WH/VBU/lya/IbHOMY
3a/1aHUIO;

* Komioksuywm;

* [uddepeHIIMPOBaHHBI
M 3aUeT;

d®opMy/nMpoBKa TMOKa3aTe/eil W KpuUTepreB OLeHMBaHHUsSl [JaHHOM KOMIIeTeHLIMU IpUBeJeHa B

Tabmumie 4.
Tabmuiia 4 — IToka3aTe/id M KpUTEPHM OL[eHMBAHMSI KOMIIETeHI[MH Ha JTarnax
Cocras 3HaTb YMmeTb Bnagets

OminuHo * omnpenesneHue 1 * TI03TarHo * MeTOJaMU I103TallHOro

(BBICOKMIA yDOBEHB) | Ha3HAUEHHsI dopmupoBarh dopmupoBaHust
MOZIe/TUPOBaHUs, MareMaThueCcKyro MaTemMaThueCKou
OCHOBHbIe 3Tarlbl MO/ieJ1b; UCII0/Ib30BaTh MO/Ie/I1; HaBbIKaMU
MOCTPOEHUsI MeTO/bl CTPYKTYPHOTO pelLeHus 3aja4d C
MareMaTrueCKUx MOZIe/IUPOBaHus, [J/151 HCI0JIb30BaHWEM
Mo/iesieli; BOSMOXKHOCTU | YIIPOLL[eHHs pelllaeMou MeTOZI0B
WICII0/Ib30BaHVe MeTOZ0B | 3a/auyu IyTeM BBIUMC/IUTE/IbHOU
CTPYKTYPHOIO WCCJIeJOBaHUS MaTeMaTHKU;
MOZIe/IUPOBaHus, BHYTPEHHeH CTPYKTYpbl | IpaKThUueCKUMHU
TMO3BOJIAIOLMX elle Ha paccMaTprBaeMoro HaBbIKaMM pelleHUs

CTaJuM MOCTAaHOBKH
YIPOCTUTH pelliaeMyto
3ajjauy myTem
WCCIIe/I0OBaHuUs
BHYTPEHHeHN CTPYKTYpbI
paccMaTprBaeMoro
00BbeKTa, U3yueHust
CBOMCTBA OT/eMbHBIX

00beKTa, U3yueHust
CBOMCTBA OTJeMbHBIX
3/IeMeHTOB 00BeKTa 1
CBsI3el MeX/ly HUMU;
TIPUMEHSITh OCHOBHBIE
TIPUHIUTIBI
MOZIe/TAPOBAHKS B
yCJIOBUSIX

3a/lau C UCIT0/Ib30BaHUEM
nmroboro
BBICOKOYPOBHEBOTO
A3bIKa
MPOrpaMMUPOBaHUS
ceMelictBa Cu; MeToJaMu
CTPYKTYpPHOTO
MO/IeTUPOBAHUSI;
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3/IeMEHTOB 00BeKTa U
CBsI3el MeXX/ly HUMU;
OCHOBHBI€ ITPUHLIMIIBI

Heornpeae/jIeHHOCTH.;

criocobamu MpUMeHeHUsI
OCHOBHBIX TTPUHIUTIOB
MO/IeTMPOBAHKS B

TIpe/iCTaBJIeHre O
MeTo/laX CTPYKTYPHOTO
MO/Ie/TUPOBAHUST; UMETh
nipeZicTaBieHre 00
OCHOBHBIX TIPUHITUIIAX
MO/Ie/TUPOBAHKS B
YCJIOBUSIX
Heoripe/ie/ieHHOCTH.

MO/Ie/INPOBAaHUs B yCJIOBUAX
YC/I0BUAX HeoIlpe/ie/IeHHOCTH.
HeoIIpene/IeHHOCTH. ;
Xopomwo (6a30BeIid | * omnpegeneHue U * [I03TaIHO e MeTO/aMH I103TarHOro
yPOBeHb) Ha3HaueHusl ¢dbopmHpoBaTh ¢opmupoBaHus
MO/e/IMpOBaHUs, MaTeMaTU4eCKylo MaTeMaTnuieCcKon
OCHOBHbI€ 3Tallbl MO/ e/Ib; HUCII0/Ib30BaTh MO/ e/Id; HaBbIKaMu
IIOCTPOEHUA MEeTO/[bI CTPYKTYPHOI'O peleHus 3a4a4 C
MareMarnyeCcKux MO/ e/IMpOBaHUs; UMETh UCII0/Ib30BaHUEM
Mo/ienieid; BO3MOKHOCTH nipeficTaBieHre 00 HEKOTOPBIX MeTO/0B
HCII0/1b30BAaHUS METOJO0B | OCHOBHBIX ITPHHIIUIIAX BBIYHUC/IUTE/IEHOU
CTPYKTYPHOI'O MO/ie/IMpOBaHUs B MaTeMaTHKU;
MO/ e/IMpOBaHUd, YCJIOBUSAX IIpaKkTU4ye CKUMU
IT03BOJIAIOILIUX ellle Ha HeoIlpee/IeHHOCTH. ; HaBbIKaAMU pelleHus
CTauu IIOCTAaHOBKU 3a/,a4 C UCIIO0/IL30BaHUeM
YIIPOCTUTH pellaeMyro s13bIKa
3ajady myrem rporpamMmmupoBanus Cu+
HCC/IeJ0BaHUA +; OCHOBaMU MeToza
BHYTPEHHe! CTPYKTYpbI CTPYKTYPHOI'O
paccMmaTpuBaeMoro MO/Ie/IMpOBaHUA;
00BeKTa; UMeTh OCHOBHBIMU
TnipeZicTaBeHre 00 [IPUHLATIAMHA
OCHOBHBIX ITPUHIUATIAX MO/ e/IMpOBaHud B
MO/Ie/IMpOBaHusA B YC/IOBUAX
YCJIOBUSAX HeoIlpe/ie/IeHHOCTU.;
HeoIlpese/IeHHOCTH. ;
YI0BNETBOPUTE/IBH | ¢ WMETb IpeJCcTaBJeHue | * HMeThb IIpeJCTaB/IeHue | ¢ MeTO[aMHU I103TallHOro
0 (1IOporoBeIi 00 ompeziesieHUA U 0 TTO3TalHOM (hopmupoBaHus
YPOBeHb) Ha3HA4YeHUM ¢dbopmMupoBaHUU MaTeMaTnu4eCcKon
MO/ e/TMpOBaHus, MaTeMaTruJeCcKon MOJie/I1; HeKOTOPbIMU
OCHOBHBIX 3Tariax MoJeJ/id; UMeTb MeToJaMu
IIOCTPOEHUS nipeficTaBieHre 00 BBIYUC/TUTE/IEHOU
MareMarhyecKux HCII0/Ib30BAHUU METOZ0B | MaTeMaTUKy,
MoJieneid; IMeThb CTPYKTYPHOI'O IpaKkTU4e CKUMU

MO/Ie/TUPOBAHUSI; UMETh
nipeficTaBeHre 00
OCHOBHBIX TIPUHLIUATIAX
MO/IeTMPOBaHMS B
YCIIOBUSIX
Heorpe/ie/IeHHOCTH. ;

HaBbIKaMH PelleHust
3a/1a4 C UCTI0/Tb30BaHHEM
3bIKa
nporpamMmupoBanus Cu+
+; HEKOTOPBIM
nipe/icTaB/ieHreM 00
OCHOBHBIX MeTO/IaX
CTPYKTYPHOTO
MO/IeTMPOBaHMNS;
HEKOTOPBIM
TripeficTaB/ieHreM 00
OCHOBHBIX TPUHIUATIAX
MO/IeTMPOBAHKS B
YCIIOBUSIX
HeoTpe/le/IeHHOCTH. ;
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2.2 Komnerenuus I1K-26
ITK-26: crocobHOoCTbI0 O(OPMJISTE TIO/yUueHHble pabourie pe3y/ibTaThl B BHE Tpe3eHTaluH,
Hay4YHO-TeXHUUeCKUX OTUeTOB, CTaTell U JOK/Ial0B Ha HAyUHO-TeXHUUECKUX KOH(DepeHIUsX.
st popMuUpoBaHUst KOMIIETeHI[UH HEOOXOAMMO OCYIIIeCTBUTD Psifl 3TAroB. DTarbl (hOPMHUPOBAHUS
KOMIEeTEeHLIUM, NpUMeHsieMble [Jid 5TOr0 BH/bl 3aHATUM W MCIOJIb3yeMble CpeJCTBa OLIeHWBAHUS
TIpe/ICTaB/IeHbI B Tabuile 5.
Tabsuria 5 — OTariel HOpPMUPOBAHUS KOMIIETEHI[UH U UCITO/Ib3yeMble CPeZICTBA Ol€eHUBAHUS

OTUYeTOB, CTaTel U
JTOK/1a/IOB Ha Hay4YHO-
TeXHUUEe CKUX
KOH(epeHLUsIX

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue rpaBuia oOopmiieHus 0 OpMJIATh TIOJTyUeHHbIe | HABbIKaMU 0(OpMIIeHUS
3TaroB HayUYHO-TeXHHUYe CKUX pabouwe pe3y/bTaThl B TMOJIyYeHHBIX pe3y/IbTaToOB

BU/Ie TIpe3eHTalui,
Hay4YHO-TeXHUUeCKUX
OTUeTOB, CTaTeH U
JIOK/1aJIOB Ha HAy4YHO-
TeXHAUYECKUX
KOH(epeHLUsIX

B BU/Ie Mpe3eHTal[uH,
Hay4YHO-TeXHUUe CKUX
OTUeTOB, CTaTe! U
JIOK/1aJIOB Ha HAy4YHO-
TeXHAYE CKUX
KOH(epeHLUsIX

Bupp! 3aHaTHM

¢ [IpakTrueckue
3aHATUS;

* CamocTosiTesbHas
pabora;

* [IpakTuueckue
3aHATHS;

* CamocTosiTe/ibHast
pabora;

e CamocTosiTe/IbHas
pabora;

Ncronb3yembie
cpefCTBa
OL|eHHBaHUS

* KonTposnbHas pabora;
» [lomaliHee 3a/jaHue;
* Ortyet no
VIHUBU/1yaIbHOMY
3a/JaHUIo;

* Oripoc Ha 3aHATHSX;
* KoHcriekT
CaMOIOATOTOBKY;

* KomnokBuywm;

* [uddepeHIIMPOBaHHBI
i1 3aueT;

» KonTtposnbHas pabora;
» JlomalliHee 3a/laHUE;
* Otyer no
VIHVBU/1yaIbHOMY
3a/laHUIo;

* Omnpoc Ha 3aHATHUSAX;
* KoHcnekr
CaMOIIO/rOTOBKY;

* Kosnoksuywm;

* uddepeHIIMPOBaHHBI
1 3a4eT;

» JlomaliiHee 3a/iaHue;
* Oruer 1o
VH/IUBUJyalbHOMY
3a/laHUIO;

* Komnoksuym;

* JuddepeHLPOBaHHEI
U 3aueT;

(I)OPMYIII/IPOBK&I roKazaTtesield u KpUTepHUEB OLI€EHUWBAHUA AaHHOﬁ KOMITIeTeHIIUX TIpUBEAE€HA B

Tabnme 6.
Tabsuiia 6 — ITokasaTesi U KpUTEPUU OLIeHUBAHMsI KOMIIETEHI[MM Ha 3Tarax
CocraB 3HaTb YmeTb Bnagets
OminuHo * rmipaBwia opopmiieHusi | * 0hOpPMIISTh * HaBbIKaMM
(BBICOKMI YPOBEHb) | HayuHO-TEXHUYECKHUX rosTy4eHHbIe pabourie odopmenus
OTYeTOB, CTaTel U pe3y/bTaThl B BU/E T0J/TyYeHHBIX

[OK/Ia/IOB Ha HAy4HO-
TeXHUYeCKUX
KOH(pepeHIUsIX;

Tpe3eHTaL|i, HayYHO-
TeXHUYeCKUX OTUeTOB,
cTarei U JI0K/1a/|0B Ha
HayUYHO-TeXHUUeCKUX
KOH(pepeHIUsIX;

pe3y/bTaToB B BU/Jle
Tpe3eHTaluk, Hay4YHO-
TeXHUYECKHUX OTYETOB,
cTarel U JI0K/Ia/IOB Ha
Hay4YHO-TeXHUYeCKUX
KOH(epeHLHUsIX;

Xoporiio (6a30BbIit
YPOBEHb)

* He B [10JTHOW Mepe
rpaBuia opopmiieHus
HayUHO-TeXHUUeCKHX
OTUeTOB, CTaTel U
JIOKJIa/IOB Ha Hay4HO-
TeXHUYeCKUX
KOH(pepeHIUsIX;

* He B I[TOJIHOW Mepe

0 OpMJIATE TIOyUYeHHbIe
pabounie pe3y/bTaThl B
BH/Ie TIpe3eHTaLui,
Hay4YHO-TeXHUUe CKUX
OTUeTOB, CTaTel u
JIOK/1aIOB Ha HAyuHO-

* He B [1IO/THOW Mepe
HaBbIKaMU 0(opM/IeHUsT
TMOTyYeHHBIX
pe3y/bTaToB B BU/jIe
rpe3eHTaL1i, HAy4YHO-
TeXHUYECKHUX OTYETOB,
cTaTel U I0K/1aZioB Ha
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TeXHHu4YeCKH1X

HAYUHO-T€EXHUUECKUX

JIOK/Ia/IOB Ha Hay4HO-
TeXHUUEeCKUX
KOH(epeHIUsIX;

Tripe3eHTalui, HayuyHO-
TeXHUYeCKUX OTUYETOB,
cTareii U JJOK/Ia/I0B Ha
Hay4YHO-TeXHUUe CKUX
KOH(epeHIUsIX;

KOH(epeHLUsIX; KOH(epeHLUsIX;
YIOB/IETBOPUTE/IEH | * KHMeTh IIPeCTaB/IeHHe | * KMEThb IpeJCTaBeHrHe | * OOLUM
0 (TIOpOroBbIi 0 mpaBwIax odopmienust | 06 odhopmieHUN Tnipe/icTaB/ieHreM 00
YPOBEHb) HAyYHO-TeXHUYeCKUX TOJTyUeHHBIX pabounx odopMieHUH
OTYeTOB, CTaTel U pe3y/ibTaTax B BU/e T0JTyYeHHBIX

pe3y/bTaToB B BUJIe
rpe3eHTalui, HayuHO-
TeXHUYECKHUX OTYETOB,
cTaTeu U 10K/1aZi0B Ha
Hay4YHO-TeXHUYeCKUX

KOH(epeHLUsIX;

3 TunoBbie KOHTPO/IbHBIE 33/JAHUSA
st peanu3aluy BBIIIETIEPEUMCIEHHBIX 3a7lau 00yYeHUs] UCIIOJb3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3aflaHusl WK WHble MaTepHasbl, HeoOXoAuMble AJis1 OLeHKM 3HAHWM, YMeHHH, HaBbIKOB M (W/IM) OIIbITa
JlesITeIbHOCTH, XapaKTepU3yHOIIUX STarbl (OPMUPOBaHUSl KOMIIETEHLIMM B MpoOLiecce OCBOEHHs
obpa3oBaTebHOM MPOrpaMMBl, B CIeAYIOIIEM COCTaBe.

3.1 Boripocbl Ha CAaMOIIOATOTOBKY

— MogenvpoBane B  yC/IOBUAX CTOXaCTUUECKOM  HeOIpeJe/IeHHOCTH.
MapKOBCKMX CJTyYalHbIX MIPOLIeCCOB.

— Knaccudukanyss maremMaTHueCcKUx Mofesiedl KaacCMUueCKUX 3aKOHOB (M3MKWA 110 BCeM
KPUTEpUsIM, U3YUYeHHBIM B XO/le 3aHSATHUS

— I'pynmel onucaHusl HeollpeJe/IeHHOCTH Bblunc/ieHne MH/EKCOB paH)KMpOBaHMs 3afiadya ydeTa
cly4aiiHOCTH BpeMmeHHble CTPYKTYypHbIe Mofieny Mepapxuueckre CTPYKTypHble cxeMbl MeTozbl aHanu3a
Y CHHTe3a

MopgenvpoBaHue

3.2 TeMBI K0/I/IOKBUYMOB
— I'pynnel onucanus HeomnpezeneHHOCTH Belunc/ieHre WHJEKCOB paHXUPOBaHUs 3ajava yuyeTa
CTy4yaltHOCTH

3.3 TeMbI JJOMAIIHUX 3aJaHUN

— W3yueHue CTPyKTypHOI MOjie/ii B C/Tyuae OMUCAHUs JIBWKeHUs JedhopMupyemMoro (Harmpumep,
yripyroro) Tefna BpemeHHble CTPYKTypHble Mofenud Vepapxudeckue CTPYKTypHble cxemMbl MeTozbl
aHasm3a W cuHTe3a [lporjecc co3maHusi J0OOW MareMaTHueCKod Mogen (TI03TamHOCTh). OTarlbl
obcnenoBanust  obwekTa. [locTpoeHue — cojep)kaTebHOW  TIOCTAHOBKM  3ajaud.  Pa3paboTka
MaTeMaTMUeCcKOW Mofenu 3ajjaud 1o BapuaHTaMm. @OpMUpOBaHMe TEXHUUECKOro 3ajlaHus,
TIPOEKTUPOBaHUE CTPYKTYpPbl MPOrPaMMHOIO KOMIJIeKCa, KOAWpOBaHWE alropuTMa, TeCTUpOBaHUe U
oT/azika, V3yueHue 1 peasu3ariysi UUC/I€HHBIX METO/IOB HeOOXOJUMBIX [/l TIOCTPOEHHST MaTeMaTHyeCKUX
Mogzesned. Kraccudukaiyss mareMaTHyecKUX Mojesiel K/lacCUUeCKUX 3aKOHOB (DHM3MKKA I10 BCeM
KpUTEpUsIM, U3yUeHHbIM B X0/le 3aHSATHUS

3.4 Tembl MHAUBHUYa/TbHBIX 3a/lAHUU
— UW3syueHne ¥ peanu3alidsi UUCJIEHHBIX  METOJOB  HEOOXOAWUMBIX i1 TIOCTPOEHUS
MaTeMaTHUeCKUX MoJiefiei: - pellleHHWe He/MHEeNHbIX ypaBHeHWW (HaXxoK/eHre KOpHell ypaBHEeHUuM) -
pellieHMe CUCTeM JMHeNHBIX anrebpanueckux ypaBHeHUe MeToZioM [aycca, metosoM 3elifens -
BBIUMC/IEHWEe WHTEeTpasioB (2 MeToza) - pelleHHe OOBIKHOBEHHBIX AvddepeHIManbHbIX ypaBHEHUMA
MeToZioM OJiisiepa, MeTogoM PyHre-KyTra - BbIuMC/ieHWe ompejenuTens W 00paTHOM MaTpuIlbl -
VHTepII0/IMPOBaHKe MeTo/ioM JlarpaH»ka - MHTepIio/iMpoBaHue CrijlaliHamu - AuddepeHLIIpOBaHKe

— Pa3zpaboTka MaTeMaTHUecKol MoOJe/M TIO0 BapuaHTaM, C COO/IOleHWeM 3TarHOCTH:
obcreoBaHre  00BEKTa, TIOCTPOEHHe  COZep)KaTe/lbHas TIOCTaHOBKAa  3ajaud, (OpMUPOBaHHe
TEeXHUUECKOTO 3a/laHusl, TIPOEKTUPOBAHWE CTPYKTYpPhl TIPOTPAMMHOTO KOMIUIEKCA, KOAMPOBAaHHUE

aZropyuTMa, TeCTUPOBaHWe M OT/IaJKa. - 3alada 0 OacKeTOO/MCTe: OMUcaTh ToJieT 6acKeTOO/LHOrO MsUa,
OpOIIEHHOTO UTPOKOM B 0aCKeTOOMbHYIO0 KOP3UHY. - 3a/jada O BOIeH00/ICTe: OMUCaTh TOJIeT MsTdya 1ocyie
ylapa Mo HeMy TIO/IaloIlero BosielboMucTa. - Urpa B OWIbSIPA: MOZETMPOBaHME TIPOLIECCA JBUXKEHUS
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OUNBSIPAHOTO 11apa. - 3aMO/IeTMPOBaTh /IBWKEHHUE IIapuKa B cepruuecKoi siMKe - 3a71aua o (yrbommcTe:
TIeHa/IbTU - MO/Ie/IMPOBaHUe [IBYDKEHHUSI JIOAKM I0 peKe - 3ajjaya O JIbDKHUKE: [BW)KEHUE JIbDKHUKA
eIyIIero C TOPbI - MO/Ie/IUPOBAHUE JIBYKEHUST YACTHI[bl B MArHUTHOM TIO7Te

3.5 TeMBbI 0NIPOCOB Ha 3aHATHAX

— TlpuuuvHBl TIOSIB/IEHUS] HeorpeJeseHHOCTeM W uX BUZAbL. MoJenupoBaHie B YCJIOBHUSX
Heornpe/e/IeHHOCTH, OMKChIBAEMOM C MO3ULIUKA TEOPUM HEUeTKUX MHOXKeCTB. MojenupoBaHye B YCI0BUSIX
CTOXaCTU4eCKOM HeollpeJeeHHOCTH. Mo/jenMpoBaHrie MapKOBCKUX C/Ty4alHbIX TIPOL[EeCCOB.

— TloHsiThe CTPYKTYpHBIX Mozieneil. CriocoObl MOCTPOeHUsl CTPYKTYPHBIX MOjieei.

— Ortanbl MOCTpOeHWss MareMaTthuyeckor Mogenu. OO6csieoBaHre 00beKTa MOJIeTMPOBaHUS.
KoHuenTyanpHasi T1oOCTaHOBKAa 3aJjauM  MOJeNMpoBaHUs. Maremarvueckasi I10OCTaHOBKAa —3aJauu
MoZieTupoBaHus. Bbibop 1 060CcHOBaHWe BbIOOpa MeTo/ja pellieHust 3a/jauu. M3yueHre MeTO/IOB pellieHuUst
3ajau. Peanu3anysg marematvuyeckord Mojenud B BUje mporpammbl yiss OBM. [IpoBepka ajjeKBaTHOCTH
Mozeu. [IpakTuyeckoe UCHOIb30BaHKEe MTOCTPOEHHOU MOZIE/IA U aHAJIU3 pe3y/IbTaTOB MOZE/IMPOBaHUSI.

— Kuaccudukanus mogeneit. Knaccudukaiys marematuueckux mofeneid. Kmaccudukaiuys B
3aBHCUMOCTH OT CJIO)KHOCTU 0OBbeKTa MojenvpoBaHus. Knaccudukaiys B 3aBUCMMOCTH OT oreparopa
Mogenu. Knaccudukanys B 3aBUCHMOCTH OT NapameTpoB Mogenu. Kiaccudukalys B 3aBUCUMOCTH OT
Leneid MofienvpoBanus. Knaccudukarys B 3aBUCUMOCTH OT METO/IOB UCC/Ie[J0BaHUSI.

— Tlonarue mopenu. Onipesenenve Mmogenu. CBoricTBa Mogesied. Llenm mogenupoBaHus.

3.6 TeMbI KOHTPO/IbHBIX padoT

— PewmmThs 3ajauy MO IOCTPOEHHIO MareMaTH4eCKOM MOfeIM. C y4yeTOM BCeX STaroB ee
nocTpoeHusi: o0ciefoBaHre 00beKTa MOJe/NUpOBaHMs, (HOPMUPOBAHHE KOHLIENTYaJbHOW ITOCTAaHOBKU
3alaud MOZEeTMPOBaHMUs, MaTeMaThyecKasi IOCTaHOBKA 3aZiaud MO/ie/IMPOBaHUs, BEIOOD M 000CHOBaHUe
BbIOOpa MeToZia pelleHus 3a/iauy, peanr3alysi MaTeMaTHuecKoi MOJe/d B BHZe TIporpammsl it OBM,
TIpOBepKa a/leKBaTHOCTU MOZEJIH.

— Kraccudukanus npezsokeHHOro BapvaHTa MareMaTWUYecKUxX MoJienieid 1Mo BCeM TUIlaM: B
3aBUCUMOCTH OT CJIOKHOCTH OOBEKTa MOJe/MPOBaHMs, B 3aBUCHUMOCTHA OT OIepaTopa MOfend, B
3aBUCHMOCTM OT [apaMeTpoB MOJe/¥, B 3aBUCHMOCTHM OT Lie/iell MOJe/IMpOBaHusl, B 3aBUCUMOCTU OT
MeTO/I0B UCC/Ie/IOBaHNUS.

3.7 Bonipocsl AnddepeHUPOBaHHOTO 3aUueTa

— 1. KocMuueckuii armapaT COBepIaeT JBM)KEHHE 10 OpOuTe BOKPYT 3eMIM M MOXKET ObITb
BUJIEH HEKOTOPbIM Ha0srofjaTesieM, HaXOASIIUMCS Ha ee TIOBePXHOCTHM B TOYKe C 3aJJaHHBIMU
KOOp/IMHaTaMU. BBHITIOMHUTH CO/lep>KaTe/bHYI0, KOHLENTYaTbHYI0 U MaTeMaTHUeCcKyl MMOCTaHOBKHU IS
MaTeMaTHYeCKOM MO/Ie/iv, OTHUCHIBalOIIel ABM)KeHHe KOCMHUYEeCKOTo armapata 1o HeGocBoAy 3emiu C
TOUKHY 3peHusi Habmozarterns. 2. Pa3paboTaiiTe POCTYI0 aHAIMTUYECKYIO MOJIeb, TTPOaHATU3UPYyITe ee C
MO3ULIMH  CJIOKHOCTH OOBEKTa, OIepaTopoB, THMA BXOAHBIX M BBIXOJHBIX T[1apaMeTPOB, LU
MojilenipoBaHusi. [IpoBeguTe UMCAeHHbIe JSKCTIEPUMEHTBI [II1  Pa3/dYHbIX 3HAueHWM BXOJHBIX
riepeMeHHbIX.

— 1. BbINOMHUTE COflep>KaTebHYI0, KOHILENTyalbHYI0 W MaTeMaTHuecKyk TTOCTaHOBKHU [I/is
MaTeMaTHUYeCKOH MO/ie/d, OMMCHIBAIOIEH [BW)KeHHEe Iapyuka B cdepuueckoid siMkKe. BwiOpath u
peasiM30BaTh METO/ pellieHusl M0JyuYeHHOM MaTeMaThuecKoi 3ajaun. VccnenoBaTh TpaeKTOpYU I1apyKa B
3aBUCUMOCTH OT HayajbHBIX ycjoBud. 2. Pa3paboraiiTe MaTeMaTU4YeCKyl0 MO/e/ib JBVDKEHUS
JKeJIe3HOIOPOXKHOTO COCTaBa. B mepBoM MpHO/IMKeHUH BarOHbI MOXKHO CUMTaTh aOCOMIOTHO yKeCTKUMU
TeJIaMH, CBSI3U MEXKJY HUMHU - TMHEWMHBIMU WK HeJTMHEMHO YTIPYTHUMHU.

— 1. Pa3pabotaiiTe KOTHUTHBHYIO, COZEp)KaTeJIbHYI0 U KOHLIENTYa/lbHYI (CTPYKTYPHO-
(yHKIIMOHAMBHYI0 W TMPUUYMHHO-C/IeZICTBEHHYIO) MOJenu ONTUMasjbHoro (c Baiedl TOUukd 3peHHs)
pacIvcaHusl JBKeHUsT 00IeCTBEHHOTO TpaHCropTa. [lombiTaliTech OLeHUTh pa3/idiuvie KOTHUTUBHOU U
cozep)xaresibHOM Mozeu. C UCIob30BaHUEM AOCTYIHBIX BaM MaTeMaTHueCKHUX MeTOZIOB pa3paboTaiite
BapUaHT MareMaTHueCKod Mojienid. 2. BBINOMHUTE — COAep)KaTe/NbHYH, KOHLIEMTYa/JbHYI) |
MaTeMaTHyecKylo TOCTaHOBKU [/l MaTeMaTHueCKOM Mofenu, OMUCHIBalollell B3/leT KOCMHYeCcKOro
arnmnapara ¢ JIyHsl.

— 1. BbINOMHUTL COZEp)KaTeNbHYI0, KOHLIENTyaJbHYyH0 M MaTeMaTHueCKyr TOCTaHOBKU [Jist
MaTeMaTH4eCKOM MO/Ie/iv, OTIMCHIBAOILEH TPOLeCC HarpeBaHWs W 3aKWUMAHUs YaliHWKa. 2. BBIMOIHUTH
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cofiepKaTebHy0, KOHIENTyaJbHYl0 U MaTeMaTU4yeCKyr TOCTaHOBKHU [jisi MaTeMaThUueCKoW Mofesy,
OTMChIBAIOIIel ABWKeHNe 3apsyKeHHOM UacTULbl B MarHUTHOM T10JIe.

— 1. TlpoBeauTe KnaccUUKALIUIO MaTeMaTHYeCKUX Mojenell KiaacCuueckond ¢U3MKu. 2.
BbINOMHUTE Coflep>KaTe/bHYI0, KOHLeNTYa/lbHYI0 U MaTeMaTHUeCKy MOCTAaHOBKH Jisi MaTeMaTHuueCcKoi
MO/Ie/TH, OTTMChIBAIOILIel 1M0CaIKy CIyTHUKA B aTMocdepe 3eMIIu.

4 MeTtoau4yeckHe MaTepHasbl
st obecrieueHus rpoiiecca oOyueHHUs] W pellleHus 3afau 00yueHUs] HUCTIONb3YIOTCS CeqyoIye
Marepuasbl:
— MeToJuuecKhe Marepuarbl, Orpeje/siolide TpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBbIKOB W (WIM) OMbITa [eATebHOCTH, XapaKTepU3YIOL[UX STamnbl (OpP-MUPOBAHUS KOMIIETEeHLIWH,
CcoriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas 1uTeparypa

1. baxsanoB, Hukomaii CepreeBuu. UucneHHble MeToAbl: YueOHOe mocobwe [yt By30B /
H.C.baxsanos, H.I1.)Kuzakos, I.M.Ko6e/ibkoB; MOCKOBCKHI TOCYZIlapCTBeHHbIN yHUBepcUTeT uM. M. B.
JlomoHoOCOBa. - 4-e u3g. - M. : BUHOM. Jlaboparopusi 3Hanuii, 2006. - 636 c. (Hanuuve B 6nO/IHOTEKe
TYCYP - 130 3Kk3.)

2. TonybeBa, H.B. Maremartnueckoe MoOZeIMpPOBaHWEe CHCTEM M TIPOLIECCOB. [DeKTPOHHBIN
pecypc] : YuebHbie mocobust — OnekTpoH. AaH. — CII6. : Jlans, 2013. — 192 c. — Pexxum gocTyma:
http://e.Janbook.com/book/4862 [DnekTponHsbIi1 pecypc]. - https://e.lanbook.com/book/4862#book_name

3. ManukoB, P.®d. OcHOBBI MaTeMaTWueCKOrO MOZe/JUpPOBaHUs. [D/IeKTPOHHBIM pecypc]
YuebHble mocobusi — OnekTpoH. faH. — M. : Topsiuas nuHMs-Tenekom, 2010. — 368 c. — Pexxum
JOCTYyTIa: http://e.lanbook.com/book/5169 [Dn1eKTpOHHBIM pecypcl. -
https://e.Janbook.com/book/5169#book_name

4.2. lonoiHMTe/IbHAA IMTeparypa
1. MygpoB A.E. Yucnennsie Metoabl aisi [IDBM Ha sisbikax beiicuk, @optpan u Ilackanb. —
Tomck: MIT «Packo», 1991. — 270c. (Hanuuue B 6ubmoreke TYCYP - 111 3Kk3.)
2. AmocoB A.A., [ybunckuiéi HO.A., KonueHoBa H.B. BblunciuTenbHble MeTOABI ISt
umxeHepoB. M.: MOU, 2003. — 594c. (Hamuune B bubmoteke TYCYP - 20 3k3.)

4.3. YueOHO-MeTOANYeCKOe T0co0He U MPOrpaMMHOe odecrieueHne

1. 3apukoBckas H.B. MATEMATUYECKOE MOJIEJIMPOBAHUE. YuebGHO-MeToAMUEeCKOE
nocobue [/ ayJUTOPHBIX TPAKTHUECKUX 3aHSATHH, 71ab0paTOpHBIX paboT M CaMOCTOSITeNbHBIX paboT
ctygeHToB. — Tomck: TomcKul TroCylapCTBeHHbI  yHUBEPCHUTET CUCTeM  yIpaBieHUs U
paguoaniektpoHuku (TYCYP), 2014. — 103 c. [OnekTpoHHbii pecypc] - Pexum goctyma:
http://edu.tusur.ru/publications/4607, cBoOOAHBIT.

2. Yue6Hoe mocobue «IIpuknasHas uHbopMaTvKa»: [y cTyaeHTOB 1o Harpassenuto 210100
«ONeKTpOHWKa W HaHOA3MeKTpOHUKa» U 222900 «HaHOTeXHO/JIOrMM W MUKPOCHUCTeMHasi TeXHUKa» /
3apukoBckas H. B. - 2012, 93 «c¢. [OnekrponHeii pecypc] - Pexum pgocrtymna:
http://edu.tusur.ru/publications/4641, cBo6oAHBIH.

3. 3apukoBckas H.B. TPUKITAJHASA MH®OPMATUKA (uucieHHble MeToOAbl). YueOHO-
MeToMueckoe Tiocobue [jis  ayAWTOPHBIX TpPaKTUUeCKWX 3aHATHM, JiabopaTopHbIX pabor U
CaMoCTOATeNIBHBIX paboT cTymeHToB. — Tomck: TOMCKHII TOCYZapCTBEHHBIM YHHUBEPCHUTET CHCTEM
yripaBieHust U paguo3eKTpoHuku (TYCYP), 2012. — 103 c. [DnekTpoHHbIN pecypc] - Pexkum pocrtyma:
http://edu.tusur.ru/publications/4644, cBOOGOIHBII.

4.4. Ba3bl JaHHBIX, TH()OPMAI[HOHHO CIIPABOYHbIE M TOMCKOBBIE CHCTeMbI
1. BosipumHOB b.C. UuicieHHbIe METO/bI. Bugeokypc.
http://www.intuit.ru/department/mathematics/nummeth/
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