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
MojenupoBaHue cucrem

YpoBeHb OCHOBHO# 00pa3oBare/ibHOM MporpaMmbl: bakanaBpuar

HaripaBnenue noarotoBku (cneruanbHOCTh): 09.03.01 MH(popMaTHKa U BEIYUC/IUTE/IbHAsA TeXHUKA
[Tpodwis: ABTOMaTH3MPOBAaHHOE yNIpaB/ieHHe Ou3Hec-TponeccaM U (PMHAHCAMHU

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 2013 roza

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 6 3.E

OuddepeHLIMpOBaHHBIM 3aueT: 7 ceMecTp

Tomck 2016
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PilCC.\l()TpeHél 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokor Ne 12 ot « 30 » 6 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 09.03.01 MHDoOpMaTKa M BBIUMCIWTENbHasi TeXHUKa, yTBep)KaeHHoro 2016-01-12

roja, pacCMOTpeHa U yTBep)K/leHa Ha 3aceflaHhd KadeApbl «___ » 20__, mpoToKoJI
No

Pa3paboTumku:

JoteHT Kad. SMUC 3apukoBckas H. B.

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.
3aBenyroiuii ipodunupyoieit kad.

SOMUC Bopogckoii 1. T.
3aBe/lyrOLIMI BhINTyCKaroLeit Kad.

OMNC boposckoii 1. T
OKCIIepThI:

JoueHT Kadheapa 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/leJTMPOBaHMUsIL. ;

2. MecTo pucimiuinHel B cTpyKrype OITIOII

HOuctunnuHa «MogenvpoBanue cuctem» (b1. Juctmnmunel (Mogynu)) B1. JuctunivHel (Mogymu
) TpodreCCHOHAILHOTO LIUKJIa 00s13aTe/TbHBIX JUCLIATUINH.

[MpefuiecTByOUMMY  AUCLITIMHAMY,  (OPMUDYIOIIUMU  Haya/lbHble 3HAHUS, SIBJISIIOTCS
Clefyrole OUCLMITIMHBL: BbluMc/idTenpbHas MareMaruka, MaremMaTuyeckde MeTOAbl WCC/1el0BaHUS
cucteM, Mogenu ¥ MareMaTudyeckve MeTozbl B uccienoBaHuu cuctem (I'TIO), [IporpammupoBaHMe,
Teopus crcTeM U CUCTEMHBIN aHa/IN3.

[TocnepyromyMy JUCLUATIIMHAMU SBJISTFOTCS: .

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIUILTHHBI

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

— OK-7 Cnoco6GHOCTh K CaMOOpraHM3alii ¥ caMoo0pa30BaHuIo. ;

— TIK-3 Cnoco6HOCTh 00OCHOBBIBaTH MPUHUMAaeMble TPOEKTHbIE PEIIeHHs], OCYIIeCTBIISATh
MOCTAHOBKY U BBITIO/IHATH SKCTIEPUMEHTHI T10 MPOBEPKe UX KOPPEKTHOCTU U 3PPEKTUBHOCTHU.;

B pe3ysnibraTe M3yueHUs JUCLIMTUIAHBI CTYZIEHT JI0KeH:

— 3HATh OCHOBHbIE TIOHSITUSI U MeTO/jbl MaTeMaTU4YeCKOTO aHasn3a, aHaTUTUYeCKOW reoMeTpuH,
NMMHeWHOM anreOpbl, Teopyn (GYHKIMN KOMIIEKCHOTO TTepeMEeHHOT0;

—  yMeTb IPUMEHSITh MaTeMaThuyeCKre MeTOAbI /ISl pellieHUst TPaKTHYeCKUX 3a7ad;

— BJajeTh 00s3aTe/IbHBIM MUHUMYMOM COjiep>KaHUsi OCHOBHOM 00pa3oBaTe/ibHOM MPOrpamMMbl
10 MaTeMaTHKe [JIsl JIaHHOTO HarpaBjeHHs (MaTeMaTH4ecKoro aHa/iu3a, aHaJUTHYecKOW reoMeTpuH,
JMUHEeNHOM anrebpbl, TeOPUM PYHKIHN KOMITJIEKCHOTO TIepeMeHHOr0);

4. O0beM AMCHUIIIMHBI M BUABI YU4e0HO# padoThI
OO611jast TPYZ[0€MKOCTh JUCLIUIITMHBI COCTaB/IsieT 6 3aueTHBIX eMHULIbI U ITPe/iCTaBIeHa B TabsvLie

?alénnua 4.1 — Tpy0eMKOCTb AUCLUIUIUHBI

Ne Bugpl yueOHOM fieaTeTbHOCTH 7 ceMecTp Bcero EnyHuiib
1 IIpakTrUueckue 3aHATUS 108 108 4yacoB
2 Bcero ayniuTOpHBIX 3aHATUI 108 108 4acoB

3 CamocTosiTesibHas paboTa 108 108 yacoB
4 Bcero (6e3 5k3ameHa) 216 216 4yacoB
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5 OG6111ast TPYZI0EMKOCTh 216 216 YyacoB
6 6 3.E
5. CopepxaHue AUCIUILIAHBI
5.1. Pa3jenbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI M BU/IBI 3aHATHH MTPUBeIeHbI B Tabmmiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BU/BI 3aHATUN
[4+]
X =
= 8
E & [ v ~
8 s | 8% s
g T g = o=z
=~ 0 5 > g
No Ha3BaHusi pa3ziesioB JUCLUTIIMHEI 5 5 o O S
(2] = =
2 5 S g 22
2 g i) g =
| 2
= O
1 | Knaccudukanus mogeneit 8 6 14 OK-7, TIK-3
2 | DTarmbl MOCTpOeHHe MaTeMaTUueCKoW Mojiesid 64 40 104 OK-7, IIK-3
3 | CTpyKTypHbIe MOJeIu 16 36 52 ITK-3
4 | MopgenvpoBaHue B yCI0BUSIX HeOIIpeZie/IeHHOCTU 16 24 40 OK-7, [IK-3
5 | OnpeneneHuve ¥ Ha3HaUeHUE MO/I€JIMPOBAHUS 4 2 6 OK-7
Ntoro 108 108 216
5.2. CoaepixaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
He mipegycmotpeno PYII

5.3. Pazfensl AMCHUIUIMHBI M MEXX/JUCIMII/IMHAPHBIE CBSI3M C 00ecneunBarIMH (PeAbIAYIMMHI)
U o0ecrieuBaeMbIMH (MOC/IEAYIOIAMHE) AUCIMIUTMHAMH

Pazgenbl AUCHMIUIMHBL U MEXIUCIUTUIMHAPHBIE CBSA3U C 0becrieunBarOmUMy (TIpebIAyIuMU) U
obecrieuriBaeMbIMH (TT0C/IEIYIOIIMMU) JUCLITTMHAMM TIPe/ICTaB-/IeHbl B Tabwviie 5.3.
Tabnuiia 5.3 - Pa3genb! AUCLUATITMHBI M MEXKJUCIUIIMHAPHBIE CBSI3U

Ne pa3zesioB AaHHOW JUCLATIIMHBI, /151 KOTOPbIX
Heo0X0IMMO H3yueHHe 00eCTIeurBatOIUX U
Ne HavmeHOBaHMe IMCLMIITMH obecreurBaeMbIX JUCLIUAIIIAH
1 2 3 4 5
[IpepecTByromue AUCLIUIIUHBI
1 | BerumciurenbHas MaTeMaTuKa + +
2 | MaremaTHhueCcKre MeTOAbI 1 BaHUS
areMaTuyecKre MeToZbl UCC/ieoBa + 4 4 + +
cUcTeM
3 |Mogenu u MaTeMaTHUeCKHe MeTO/Ibl B N N N N N
uccinenoanuu cucrem (I'TTIO)
4 | IIporpammupoBaHue + +
Teopusi cucTeM U CUCTEMHBIV aHa/TU3 +

5.4. CooTBeTCTBHE KOMIIeTeHIIM, (h)opMIpyeMbIX IIPH U3yYeHUH AMCIUILIMHBI, U BH/I0B 3aHATHI

CooTBeTcTBUE KOMHETEHHHﬁ, CbOpMI/IPYEMLIX MpHU HW3y4yeHHUMU OUCHUIUVIMHBI, U BHU OB 3aHATHI

TIpe/iCTaB/ieHo B Tabmwiie 5.4
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Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLIMM W BUAOB 3aHATHH, (HOPMUPYyeMBIX TP W3yUeHWH
VICLIUTI/TUHBI

Bunp! 3aHATHI

@opMel
KOHTPOJIS

KomneTeHiyun
[TpakTrueckue 3aHATUS

+ |CamocTosiTesbHasi paborta

+

OK-7 KoutponbHas
pabora,
JomartHee
3ajaHue, OTyeT
o
VH/VBUlya/IbHO
MY 3a/IaHUI0,
KoncriekT
CaMOIIOATOTOBKH,
KommokBuywMm,
KomrioneHt
CBOEBPEMEHHOCT
y, Onpoc Ha
3aHATHUAX

[1K-3 + + KoutponbHas
pabora,
HomartiHee
3ajaHue, OTyeT
o
VH/JVBU/lya/IbHO
MY 3a/IaHUI0,
KoncriekT
CaMOIIOATOTOBKH,
Kommoksuywm,
KomrioneHT
CBOEBPEMEHHOCT
y, Onpoc Ha
3aHATUAX

6. InTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3a[Uy 00yueHHs
He npegycmorpeno PYII

7. JIabopaTopHbIi MPAKTHKYM
He nipenycmotpeno PYII

8. [IpakTHUyecKue 3aHATHS
Copiep>xaHre MpakTHUeCKUX paboT npuBezieHo B Tabnuie 8.1.
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Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

Hassanus paszenos

CopeprkaHre MpaKTAYeCKUX 3aHATUN

Tpyn0eMKOCTb,
q

dopmMupyeMbie
KOMITeTeHLIUU

7 ceMecTp

1 Knaccuduxkaiusi Mogesnei

Knaccudukanus mopesnei.
Knaccudukaiys MaTeMaTrue CKUX
Mogesnel. Knaccudukaius B
3aBUCHUMOCTH OT CJIOXKHOCTH 00BEKTa
Mo ierpoBanust. Knaccudukaiys B
3aBUCUMOCTH OT OTlepaTopa MO/ieJiu.
Knaccudukaiysi B 3aBUCUMOCTH OT
napaMmeTpoB Mozenu. Knaccudukariys B
3aBUCUMOCTH OT IjeJiell Mo/ie/TMPOBaHUSI.
Knaccudukaiysi B 3aBUCUMOCTH OT
METOJIOB MCC/Ie/JOBAHUSI.

(o]

Htoro

OK-7, IIK-
3

2 JTaribl OCTPOeHUe
MareMaTUueCcKor Mojie/u

OO6cnemoBaHre 00bEKTa MO/Ie TUPOBAHMSI.
KoH1jenTyasbHast TOCTAaHOBKA 3a/lau
MO/Ie/TMpOBaHMsI. MaTeMaTruecKas
MOCTAHOBKA 3a/]aul MO/Ie/TUPOBaHUS.
Br160p 1 060CcHOBaHHMEe BEIOOpa MeTo/a
peltieHus 3aaud. VizyueHre MeTO/I0B
pelieHus 3a1au. Peamvzanus
MaTeMaThJyeCKOW MOJIe/id B BU/E
nporpammel Ayt ODBM. TIpoeepka
a/IeKBaTHOCTH Mojienu. TIpakTrueckoe
HCTI0/Th30BaHKe ITOCTPOEHHOM MOJIe/H
aHaJTu3 pe3y/IbTaTOB MO/Ie/TMPOBAHUS

64

HToro

64

OK-7, I1IK-

3 CTpyKTypHbIe MOZEeN

[ToHsITHE CTPYKTYPHBIX MOZIeJe.
Crioco6pbl TOCTPOEHUsI CTPYKTYPHBIX
Mojienen.

16

Htoro

16

ITK-3

4 MoenvpoBaHue B yCJIOBUSX
Heollpe/le/IeHHOCTH

[TprunHbI NOSIB/IEHNS
Heorpe/ieJIeHHOCTeH U UX BUJPBI.
MopenvpoBaHue B yC/IOBUSX
Heorpe/ie/IeHHOCTH, OMHAChIBAeMOH C
MO3ULIMM TEOPHUM HEYETKUX MHOKECTB.
MogenupoBaHue B YCI0BUSIX
CTOXaCTUYeCKOM Heollpe/|e/IeHHOCTH.
MogenvpoBaHvie MapKOBCKHX CJTydalHbIX
MIPOLIECCOB.

16

HToro

16

OK-7, IIK-

5 OmnpeziesieHne ¥ Ha3HauUeHUe

[Monsitrie Mogenmu. OnipesiesieHre MOZIeJH.

OK-7

MO/ e TMpOBaHUA CgaoiicTBa mogeneid. Llenu
MO/ie/IMPOBAHMA.
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HToro

Htoro

108

9. CamocrosiTesibHast padora
Bupl caMocCTosTe/TbHON PaboThI, TPYOEMKOCTb U (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IeHbI B

tabmuie 9.1.
Tabmura 9.1 - Bugbl caMocTosiTesIbHOM paboThl, TPYI0EMKOCTb U (JOPMHUPYeMble KOMITeTeHLIUH
0 <]
3 z £
.2 g 2
Bubl camocTosaTenbHOU S > O
Haseanwus pa3nenoB S = DOpMBI KOHTPOJIS
paboTel S s g
3 az
=¥ e S
= o
7 ceMecTp
1 Knaccudukarms IToaroroBka K 6 OK-7, Ornpoc Ha 3aHATUSIX,
Mozesen MpaKTU4Ye CKUM 3aHATUSM, [1K-3 [omaiiiHee 3aziaHue,
ceMHHapam KoHTposbHas pabota
Ntoro 6
2 3JTarbl MOCTPOEHUe [ToaroroBka K 40 |OK-7, Otuet 1o
MareMaTHUueCKOW MOZie/id | TIPaKTAYeCKUM 3aHSATUSIM, [TK-3 VHJVBU/lyaJIbHOMY
ceMHHapam 3a/laHuto, /JomailiHee
Vitoro 40 3ajanue, KonTponbHas
pabota, KomrioHeHT
CBOEBPEMEHHOCTH
3 CtpykTypHble Mogenu | [logroroBka K 36 |TIK-3 Ornpoc Ha 3aHATUSIX,
MPaKTUYe CKUM 3aHSATUSIM, Otuet 1o
ceMHHapam VIHUBU/1ya/IbHOMY
Vitoro 36 3alaHuo0, /loMalliHee
3a/jaHue
4 MogenvpoBaHue B IToaroroBka K 24  |OK-7, Konnoksruym, KoHcriekt
YCI0BUSAX MpaKTU4Ye CKUM 3aHATUSM, [1K-3 camorioarorosky, Ompoc
Heorpele/IeHHOCTH ceMHHapam Ha 3aHaTUsX, OTUeT 1o
Vitoro 24 VHJVBU/lyaJIbHOMY
3a/laHUIo0
Bcero (6e3 sk3ameHa) 108
5 Onpenenienue u [ToaroroBka K 2 |OK-7 Ornpoc Ha 3aHATUSIX
Ha3HaueHue MpaKTAYe CKUM 3aHATUSIM,
MO/le/TMPOBaHUs ceMHHapam
HToro 2
Ntoro 108

OT/1aJIKa,

9.1. TemaTHKa NpaKTHKH
1. Krnaccudukaiusi mareMaTUueCKUX Mofesiell KIacCUYeCKWX 3aKOHOB (U3KMKU T0 BCeM
KPUTEPHSIM, U3yUeHHBIM B XO/le 3aHSTUS
2. 1. TIpouecc co3manust m000M MaTeMaTUueCKON Mozenu (TI03TarHOCTb ).
3. 2. Drama obcienoBaHus oOwvekTa. I[locTpoeHue cofepskarenbHasi TIOCTAHOBKA 3a/lauM.
Pa3paboTka MaTeMaTW4YeCKOW MOAeNH 3ajlaud 1o BapuaHTaM. ®OpPMHpPOBaHWE TeXHUYECKOTO 3ajjaHws,
MIPOEKTHPOBaHHEe CTPYKTYpbl IIPOrPaMMHOIO KOMILIEKCA, KOJWUPOBaHME aJropuTtMa, TeCTUpOBaHWe U

4. 3. W3yueHue W peanu3alysi UKMCIEHHbIX METOJOB HEOOXOJAUMBbIX /I TTOCTPOEHHs

MaTeMaTHU4eCKHUX MOZesei.
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5. TlpopaboTKa TeopeTHueCcKoro MaTeprasia

6. lV3yueHWe CTpPYKTYpHOW MoOJe/nd B CJiyyae OIKCaHUS

(Haripumep, yripyroro) tena
7. BpemeHHble CTPYKTypHbIE MOZEIN

8. Mepapxuueckue CTPYKTypHbIe CXeMbl

9 METO,ELBI dHa/IM3d U CHHTEe3d

10.
11.
12.

['pynmsl onrcanys Heomnpeie/IeHHOCTH
BbluncieHne HHZEKCOB paH)KMPOBaHUS
3ajjaua yueTa C/Iy4aiHOCTH

10. KypcoBas padora

He mipegycmotpeno PYII

11. PeliTuHroBas cucremMa jjisi OIfeHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. Ban/bHbIe OLEeHKH /11 3/IEMEHTOB KOHTPO0JIsl
Tabsuiia 11.1 — BanbHble OLIEHKH /1J1sl 37IeMEeHTOB KOHTPOJIsI

JBIDKEeHUs1  1e)opMHUPYeMOro

. . MakcumanbHbIi
o MaxkcumanbHbIN MakcuManbHbIN
DieMeHThI yueOHOMH 0asu 3a Iepuog Bcero 3a
6am1 Ha 1-yro KT c| ©6an 3a mepuof,
JesiTeJIbHOCTU mexay 2KT u Ha cemMecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHelL| ceMecTpa
7 cemecCTp
HomanuiHee 3azaHue 8 4 6 18
KonnokBuym 12 12
KommnoHeHT 8 4 6 18
CBOEBPEMEHHOCTH
Koncriekr 4 4 8
CaMOIIO/IrOTOBKH!
KonTposbHast pabora 8
Onpoc Ha 3aHATHSIX 2 10
Otuer no 12 26
VIHIUBU/YaIbHOMY
3a[jaHUI0
Hapacrarorym utorom 30 56 100 100
11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asyIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmumie 11.2.
Tabnuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKU
banel Ha jaTy KOHTPOIBHON TOUKH Onenka
> 90% oT MaKCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5
Ot 70% 10 89% oT MakcMManbHOW cyMMBbI O6asioB Ha gary KT 4
Ot 60% 1o 69% oT MakcuMasbHOM cymMMbI OansioB Ha gaty KT 3
< 60% OT MakCMMa/bHOM CyMMBbI OasiioB Ha gaty KT 2

11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXYHapOAHYIO OLIeHKY MpeJcTaB/eH B Tabmuie

11.3.

Tabmuia 11. 3 — ITepecueT cyMMbI 6a/JIOB B TPAJULIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

Ouenka (I'OC)

WToroBast cymma 6asios,

YUUTBIBAET YCIIEIIHO CAaHHbIﬁ

S5K3dMeH

Ouenka (ECTS)
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5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/1MuHO)

85-89 B (oueHn xopol11io)
4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)
3 (YA0OB/IeTBOPUTEJIBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyzmoBneTBOpUTEILHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMUYEeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHbBI

12.1. OcHoBHas /MTEparypa

1. baxsanoB, Hukomaii Cepreepuu. UwucjieHHbIe 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. (Haiuure B 6MbIMOTEKE
TYCYP - 130 3k3.)

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

3. ManukoB, P.®. OcHOBbl MaTeMaTUUYeCKOr0 MOJeIUpoBaHus. [DeKTPOHHBIA pecypc]
YuyeOHble 10CO0OUsT — IneKTpoH. gaH. — M. : Topsivas muHus-Tenekom, 2010. — 368 c¢. — Pexxum
JOoCTyma: http://e.lanbook.com/book/5169 [DneKTpoHHBIN pecypc]. -
https://e.lanbook.com/book/5169#book_name

12.2. lonosiHMTE/ILHAA JIUTEpaTypa
1. MygpoB A.E. UucnenHsie metonsl A [I9BM Ha sisbikax belicuk, ®@optpad u [lackanb. —
Tomck: MIT «Packo», 1991. — 270c. (Hanuuue B 6ubnmuoteke TYCYP - 111 3k3.)
2. AwmocoB A.A., [ybunckuii FO.A., KonueHoBa H.B. BrrunciurenbHble MeTOAbl ISt
uHkeHepoB. M.: MOU, 2003. — 594c. (Hanuuue B 6ubmmoteke TYCYP - 20 3k3.)

12.3. YueOHo-MeTOUUECKOE MTOCOOHEe ¥ MPporpaMMHoe obecreyeHune

1. 3apukoBckass H.B. MATEMATUUYECKOE MOZIEJ/INPOBAHUE. YuebGHO-MeTOAHYeCKOE
rocobuie /s ayAUTOPHBIX TPAKTUUECKUX 3aHSATUM, abopaTOpHBIX pabOT M CaMOCTOSITeNbHBIX paboT
crygeHtoB. — Tomck: ToMCKMH roCysapCTBeHHBI  YHHMBEDCHUTET CUCTeM  yIpaB/ieHUs U
paguosnektpoHuku (TYCYP), 2014. — 103 c. [OnekrtpoHHeli pecypc] - Pexum pocrtyna:
http://edu.tusur.ru/publications/4607, cBOOGOHBIH.

2. YuebHoe miocobue «IIpukiagHas uHboOpMaThKa»: s CTyeHTOB o HaripapsieHuto 210100
«ONeKTPOHMKA U HaHO3/MeKTpoHuKa» U 222900 «HaHOTeXHONMOrmM M MHMKPOCUCTEMHAsi TeXHUKa» /
3apukoBckas H. B. - 2012, 93 «c¢. [DnekrpoHHbli pecypc] - Pexum  goctyma:
http://edu.tusur.ru/publications/4641, cBOOGOHBI.

3. 3apukoBckasi H.B. TPUK/IIAIHAS MH®OPMATUKA (urcneHHbie MeTOABI). YueOHO-
MeToZMuyeckoe T1ocobue [Jisi  ayAWTOPHBIX TIPAKTUYeCKUX 3aHATHM, J/1ab0paTopHBIX pabor u
camMoCTOsiITe/IbHBIX  paboT crygeHToB. — Tomck: ToMCKHM ToCylapCTBeHHBbIH YHHUBEPCHUTET CHUCTEM
ynpaeiaeHus ¥ pagnosiekTpoHuku (TYCYP), 2012. — 103 c. [DnekTpoHHbIH pecypc] - Pexxum gocryma:
http://edu.tusur.ru/publications/4644, cBoGoAHBIT.

12.4. Ba3bl AaHHBIX, HH(OPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CUCTEMbI
1. bospiinHoB b.C. YucneHHble MeTO/BL. Bugeoxypc.
http://www.intuit.ru/department/mathematics/nummeth/

13. Marepua/nibHO-TeXHMYECKoe ofecrnedyeHne JUCIHUITHHBI
TpeboBaHus1 K ayAUTOPUSM (TTOMeILleHUsIM, MeCTaMm) Z1Jisi IPOBeJieHUsl 3aHSATHI:
- KOMIbIOTEePHBIN K1acc (20 KOMIbIOTEPOB);
- MPOEKTOp (MHTepaKTUBHAs [JOCKA) [/1s1 IeMOHCTpaLUK Mpe3eHTaLyu.
TpeboBaHMst K 000pyAOBaHKIO paboUYMX MeCT MpernoziaBaresisi ¥ 00yJaroIyuxcs:
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BuzeonpoekTop, HOyTOYK, TepeHOCHOW 3KpaH. B KOMIBIOTEPHOM KJjacce JO/DKHBI ObITh
yCTaHOBJ/IEHBI OTlepaljioHHbIe cucTeMbl, cpeficTBa MS Office; Word, Excel, PowerPoint, VisualStudio.

14. ®oHp OLeHOUHBIX CPe/JCTB
@DoH/| OL}eHOYHBIX CPe/iCTB IpYBe/ieH B IPUIoKeHUH 1.

15. MeTtopnueckye peKOMeHAALUM 10 OPraHv3ali U3y4yeHus AUCLHMILINHbI
be3 pekomeHaluu.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

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

®OH/T OLIEHOYHKIX CPEJICTB 10 YUYEBHOW JUCIIATIJIMHE
MojenupoBaHue cCuCTeM

YpoBeHb OCHOBHOM 00pa3oBaTe/ibHOM MporpamMmbl: baka/iaBpuar

HaripaBnenue noarotoBku (cneruanbHOCTh): 09.03.01 MH(popMaTHKa U BEIYUC/IUTE/IbHAsA TeXHUKA
[Tpoduis: ABTOMaTH3MPOBAHHOE yIpaB/ieHHe Ou3Hec-TponeccaM ¥ (PMHAHCAMHU

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 2013 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 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

camoo0pa30BaHUIo.

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
[TK-3 Crioco6HOCTE 000CHOBBLIBATh PUHUMAaeMbIe L o/mkeH 3HaTh OCHOBHBIE TIOHATHS U
TPOEKTHbIE pellleHus], OCYyILeCTB/IATh MeTO/ibl MaTeMaTU4yeCKoro aHauusa,
TIOCTAHOBKY U BBITIOJIHATH 3KCIIePUMEHTHI 110 aHa/IUTUYeCKOM TeOMeTpHH, JIMHeNHOU
TIPOBEPKEe UX KOPPEKTHOCTH U 3(PPEKTUBHOCTH. | airedpbl, Teopur GYHKI[UH KOMITJIEKCHOTO
OK-7 Crioco6HOCTh K CaMOOpraHU3aluu U 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

OTtmuHo (BeIcOKMH | OOmaziaeT dhakTHUe CKUMHU
YPOBEHb)

" TeopeTruueCKUMH
3HAHUWAMMU B IIpeaesiax

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /ISl pa3BUTHS

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEPIIEHCTBYET eHCTBUS

r3yuaemMoi 06/1acTu C TBOPUECKHX pelleHHH, paboThI
TOHUMaHWeM TPaHUI] abcTparupoBaHUst
MIPUMEHUMOCTH nipobeM

Xoportio (6a30BbIit
YPOBEHD)

3HaeT (aKThl, TPUHLIUTIBI,
TpoLIeCChl, obIIHe
TIOHATHS B Tpejienax
r3yuaemoii obsactu

O6nagaeT Arana3’oHOM
MIPAKTUYECKUX YMEHUH,
TpeOyeMbIX ZIJIs pelleHust
oTpe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0IMBAET CBOE
obnacTy Uccie0BaHUsS

BepeT oTBeTCTBEHHOCTH 3a
3aBeplleHue 3a/1a4 B
HCC/1el0BaHUH,

MOBeIeHNe K
00CTOSATe/ILCTBAM B
pelieHUH pobiem

YnoBnerBoputenibH | O6maziaetT 6a30BbIMU
o0 (TIoporoBbii
YPOBEHD)

OOIIMMH 3HAHUSIMU

3a/au

O6aaeT OCHOBHBIMH
YMEeHHSIMH, TPeOyeMbIMU
U151 BBITIO/THEHUST TIPOCThIX

PaboraeT npu rpsiMomM
HaO/MIOeHNUN

[1K-3: CriocobHOCTE 00OCHOBBIBaTH MpPUHMMaeMble TIPOEKTHbIE DeLIeHHUs,

2 Peamu3anusi KOMIIEeTeHI[UIH

2.1 Komnerennus ITK-3
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TOCTAHOBKY U BBITIO/IHATH SKCTIEPUMEHTHI T10 MPOBepKe UX KOPPEKTHOCTU U 3(PPEeKTUBHOCTH..

st bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTh Psifi 3TaroB. DTarbl GOpMUPOBAHKS
KOMITeTeHIUM, TIpUMeHsieMble [ijis 3TOr0 BUJbl 3aHSATUM U HCIO/b3yeMble CpPeACTBa OL|eHUBaHUS
TnipeZicTaB/IeHbl B Tabmuiie 3.
Tabmuia 3 — Otanbl GopMUPOBaHKS KOMITETEHI[MH U UCTIO/Ib3yeMble CPeJiCTBA OLleHUBAHUS

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 KOMIIETeHL[MH Ha JTarnax

Cocras 3HaTb YMmeTb Bnagets
OT/1MuHO * ¢ [I03TAIHO * * MeTOJaMu

(BBICOKHMI YPOBEHbD)

* * OmpefiesieHHe U
Ha3HaueHust
MO/Ie/TUPOBaHUS,
OCHOBHBIe 3Tarlbl
TIOCTPOEHUsI
MaTeMaThueCKuX
Mo/iesieit; BO3MOYKHOCTH
WCTI0/Tb30BaHUe MeTO/IOB
CTPYKTYPHOTO
MO/IeTUPOBAHUSI,
TI03BOJISIIOLUX ellle Ha
CTa/Iuy TIOCTAaHOBKU
YIPOCTUTH pelliaeMyto
3a/jauy MmyTem
WCCIIe/I0OBaHuUs
BHYTPEHHeHN CTPYKTYpbI
paccMaTprBaeMoro
00BbeKTa, U3yueHust
CBOMCTBA OT/eMbHBIX

dbopmMupoBaTh
MareMaTHu4ecKyro
MO/ieJb; UCII0/Ib30BaTh
METO/[bl CTPYKTYPHOTO
MO/IeTMPOBaHUs, /IS
YTIPOLLeHHsI pelliaeMoi
3a/lauul My TeM
WCCIIeI0BaHuUs
BHYTPEHHel CTPYKTYPBI
paccMaTpuBaeMoro
00beKTa, U3yueHust
CBOMCTBA OTJeMbHBIX
3/IeMeHTOB 00BeKTa 1
CBsI3el MeX/ly HUMU;
NIPUMEHSITh OCHOBHBIE
TIPUHLIUTIBI
MO/IeNTMPOBAHKS B
yCJIOBUSIX

M03TAIHOTO
(hopmurpoBaHus
MaTemMaThueCKOr
MO/le/T; HaBbIKaMU
pellieHusi 3ajau C
WCII0/Tb30BaHKEeM
METOZIOB
BBIUMC/IUTE/IbHOM
MaTeMaTHKU;

TpakThue CKUMH
HaBbIKaMU pelleHust
3a/1a4 C UCI0/b30BaHEM
nroboro
BbICOKOYPOBHEBOT'O
sI3bIKa
TpOrpaMMHUpOBaHUS
cemeiictBa CH; MeToJaMu
CTPYKTYPHOTO

CornacoeaHa Ha noprane Ne 1283

13



3/1eMeHTOB 00BbeKTa 1
CBsI3el MeXX/ly HUMU;
OCHOBHBI€ ITPUHLIMIIBI
MO/IeJTMPOBaHKs B
YCJIOBUSIX
Heorpe/ie/IeHHOCTH;

Heorpeae/J1eHHOCTHU,

MO/Ie/TMPOBaHHUS;
crocobaMu MprUMeHeHust
OCHOBHBIX TIPUHLIUTIOB
MO/Ie/TUPOBAHUS B
YCJIOBUSIX
Heorpe/ie/IeHHOCTH;

Xoportio (6a30BbIit

* * OompefiesieHUe U

® ¢ [105TAITHO

* * MeToJaMU

Tpe/iCTaB/IeHHe 0
MeTO/laX CTPYKTYPHOTO
MO/Ie/IMPOBaHUsl; UMETh
npe/icTaBieHre 00
OCHOBHBIX MPUHLUIAX
MO/Ie/TAPOBAHUS B
YCJIOBUSIX
HeoTpe/ie/IeHHOCTH;

yPOBeHb) Ha3HauYeHUs ¢dbopmHpoBaTh IO3TaIHOr 0
MO/le/IMpOBaHud, MaTeMaTh4eCcKyro (hopmHpoBaHus
OCHOBHBI€ 3Tallbl MOJIeJIb; UCII0/Ib30BaTh MaTeMaTnu4eCcKon
IOCTPOEHUS MEeTO/Ibl CTPYKTYPHOI'O MO/ e/11; HaBbIKaMH
MaTeMaTHh4eCKUX MOZIe/TpOBaHUs; UMETh pemieHus 3a4a4 C
Mo/eJieil; BO3MOXKHOCTH npeicTaBsieHre 06 HCII0/Ib30BaHUEM
HCIIO/Ib30BAaHUS METOZ0B | OCHOBHBIX IIPUHIUIIAX HEKOTOPBIX MeTO/|0B
CTPYKTYPHOI'O MO/ie/INpOBaHus B BBIUMC/IATE/IEHOU
MO/Ie/TpOBaHus, YC/I0OBUAX MaTeMaTHKU;
MO3BOJIAIOLIMX eIlle Ha HeomnpeaeneHHOCTH; MpakTU4e CKUMU
CTaZi¥l TI0OCTAaHOBKU HaBBIKaAMHU PeIleHNs
YIPOCTUTH pellaeMyro 3a/ja4 C UCIIO/Ib30BaHueM
3ajauy myTeM sI3bIKa
HCcIe0BaHUsA rporpamMMmupoBanus Cu+
BHYTPEHHe! CTPYKTYpbI +; OCHOBaMH MeToza
paccMaTpuBaemMoro CTPYKTYPHOI'O
00BeKTa; UMeTh MO/Ie/TpOBaHus,
npeicTaBeHye 06 OCHOBHBIMH
OCHOBHBIX ITpUHLIUIIAX MIPUHIATIaMH
MO/le/INpOBaHus B MO/ie/IMpOBaHus B
YC/I0BUAX YC/IOBUSAX
HeomnpeaeneHHOCTH; Heorpeze/IeHHOCTH;

Y,ELOBJIETBOPI/ITEJIBH ® * 1IMETh * °* IIMeThb * ¢ MeToJaMU

0 (TIOpOroBbIi npejicTaBeHye 06 npeJicTaB/IeHHe O M03TAIHOro

YPOBeHb) orpejieqIeHUU U I103TalHOM (opmHpoBaHus
Ha3HauYeHUH (hopMHpOBaHUU MaremaruyeCKOu
MO/Ie/TpOBaHus, MaTeMaTn4eCcKon MOJIe/I1; HeKOTOPbIMU
OCHOBHBIX 3Tanax Mo/Je/ii; UMeThb MeTOoJaMH1
IIOCTPOEHUS nipeficTaBsieHre 00 BBIYHC/IUTE/IEHOU
MaTeMaTh4eCcKUx WCI0/Ib30BaHUU METOZI0OB | MaTeMaTHKW,
MoJienel; IMeTb CTPYKTYPHOI'O MpaKTU4e CKUMU

MO/Ie/IMPOBaHUSI; UMETh
nipeficTaBJieHre 00
OCHOBHBIX MPUHLUIAX
MO/Ie/TUPOBAHUS B
YCJIOBUSIX
HeoTpe/ie/IeHHOCTH;

HaBbIKaMU pelLleHus
3a/jau C UCI0/Ib30BaHUEM
AI3bIKa
rporpammupoBanus Cu+
+; HEKOTOPbIM
TripeficTaB/ieHreM 00
OCHOBHBIX MeTOJjax
CTPYKTYPHOIO
MO/le/IMPOBaHUs;
HEKOTOPBbIM
ripe/icTaB/ieHreM 00
OCHOBHBIX NPUHLMIIAX
MO/le/TMPOBaHUs B
YCJIOBUSIX
HeoIlpe/ie/IeHHOCTH;
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Tabmuija 5 — Orarbl

2.2 Komnerenuusa OK-7
OK-7: CriocobHOCTb K CaMOOpraHH3alii ¥ caMo0Opa30BaHHUIO. .
st bopMUpOBaHKST KOMITETEHITUH HEOOXOAUMO OCYILIeCTBUTD Psifi 3TAoB. JTarbl (OpMUPOBaHHUs

KOMITETeHLIMH, TpUMeHsieMble [ii 3TOTO BUZBLI 3aHATHH M HCIONb3yeMble CPeACTBAa OLleHHUBaHMUs

Tpe/icTaB/IeHbI B Tabsurie 5.

OPMHPOBaHHsI KOMITETEHIIUH 1 UCTI0/Ib3yeMble CPeICTBA OLleHUBaHMUsI

TIPOBE/IeHUsT
camoo0pa3oBaHus B
obsactu (hopMUpOBaHUS
MaTeMaThueCKUX MOZesei

pecypcoB Jijist
CaMOCTOSITe/TbHOTO
oOpa3oBaHUs TIpU
W3yueHUU OCHOBHBIX
TIPUHIUIIOB
dhopMUpoBaHus
MareMaTuueCcKux Mojenei

CocraB 3HaThb YmeTb Bnagetb
CopeprkaHue OcCHOBHBIE KpUTEPUU [IpuMeHATL MeToAbI Crniocobamu
3TaroB yPOBHs 00pa30BaHus /11 | OL|eHKY U [JIaHUpOBaHUsl | CaMOOpraHu3aLiu U

camoo0pa3oBaHus B
obmacty hopMUPOBaHUS
MareMaTUuueCcKux Mojenei

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;

CDOPMYIII/IPOBKEI roKazaTtesield u KpUTepHUEB OLI€EHUWBAHUA AaHHOﬁ KOMITIeTeHIIUX TIpUBEAE€HA B

Tabnme 6.
Tabnuiia 6 — IToka3aTesiu ¥ KpUTEPUU OLleHMBAHUSI KOMIIETeHLIMH Ha 3Tarnax

CocraB 3HaTb YmeTb Bnagets
OT1myHO * CaMOCTOSITETbHO * HaBBIKAMH

(BBICOKMI YPOBEHb)

* KPUTEpPUU yPOBHS
oOpa3oBaHust TIpU
CaMOCTOSITeJTbHOM
M3yueHUH OCHOBHBIX
onpejesieHUN U
TIPUHLUTIOB TIOCTPOEHUsI
MareMaTHhyeCcKUX
Mojiesieli; MeTOJUKU
CaMOCTOSITe/IbHOTO
M3yueHUsl TIPUHLUTIOB
dhopmrpoBaHus
MareMaTHhyeCKUX
MoZieneu;

M3yuaTb OCHOBHbI®
orpefiesieHUs U
TIPUHLIUATIBI TIOCTPOEHUS
MaTeMaThueCKuX
Mojie/sieli; MeTOJUKU
CaMOCTOSITeJTbHOTO
W3yueHus TIPUHLIATIOB
dbopmupoBaHus
MareMaTHhyeCKUX
MoZienew ;

WICTIOIb30BaHUs ISl
CaMOOLIEHKH KPUTEPUEB
ypOBHs1 00pa3oBaHuUs TIPU
CaMOCTOSITe/TEHOM
M3yueHUN 0CHOBHBIX
onpejeneHu U
TIPUHLUTIOB TIOCTPOEHUsI
MareMaTHu4e CKUX
Mojiesieli; MeToJuKaMu
CaMOCTOSITeJIbHOTO
M3y4eHus TIPUHLIUIIOB
(hopmupoBaHus
MaremaTruyieCKUX
MoZieseu ;

Xopotiio (6a30BbIii

* KpPUTepUU yPOBHS

¢ CaMOCTOATe/IbHO

¢ HaBBbIKaMH
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YPOBEHb) oOpa3oBaHus TIpU Y3y4aTh OCHOBHbIE WCI0JIb30BaHus J1s1
CaMOCTOSITeJTbHOM oripefiesieHUs U CaMOOL[eHKU OT/e/IbHbIX
V3yUeHHU OCHOBHBIX TIPUHLIUIIBI IOCTPOEHUsI | KpUTEepHeB YPOBHS
oripeiesieHUA 1 MaTeMaThueCKuX obpa3oBaHus MpH
TIPUHLIUIIOB TIOCTPOEHUs] | MOoJesieid; 0CHOBbI CaMOCTOSITE/IbHOM
MaTeMaThueCK1X MeTOAUK M3y4eHUH OCHOBHBIX
MO/Ie/iel; 0CHOBBI CaMOCTOSITE/IbHOTO onpejeneHui U
MeTOANKHU W3yueHus TIPUHLIUIIOB TIPUHLIUIIOB TIOCTPOEHUSI
CaMOCTOSITE/IbHOTO dbopmupoBaHus MaTeMaTuJeCcKux
W3yueHus TIPUHLIUIIOB MaTeMaThueCKuX Mo/ienieid; OTeIbHBIMU
(hopmupoBaHus Mojiesnel ; MeTOITUKaMH
MaTeMaTHueCKuX CaMOCTOSITe/IbHOTO
Mo/ieneii; M3yueHus IPUHLIUIIOB
¢opmupoBaHus
MaTeMaTuJeCcKux
Mozieneu ;
YI0BNIETBOPUTE/IbH | * KPUTEPUH YPOBHSI * CaMOCTOSITE/ILHO * VMeTh Npe/iCTaB/leHue
0 (TIOpOroBbIi 00Gpa3oBaHust TIPU U3y4aTh OCHOBHBIE 00 WCIIO/Ib30BaHUM 111
YPOBEHb) CaMOCTOSTEe/IbHOM ornpezeneHus u CaMOOLIEHKU KpUTepueB

W3yUeHHUH OCHOBHBIX
3TarnoB ¢GOpMUpPOBaHUS

TMMPUHIUIIBI IIOCTPOEHUA
MaTeMaThndyeCKux

ypPOBHSI 06pa30BaHus MPH
CaMOCTOSITE/IbHOM

MaTeMaThueCKuX Mozesieli; UMeThb M3y4YeHUH OCHOBHBIX
MOZiee; Tripe/iCTaB/IeHUe O onpejeneHui U
MeTO/IUKaX TIPUHLIUIIOB TIOCTPOEHUSI
CaMOCTOSITE/TEHOTO MaTeMaTH4eCKHX
W3yueHus IPUHLIUIIOB Mojie/iel; UMeThb
dbopmMupoBaHUs Trpe/iCTaBIeHHe O
MaTeMaTHueCKHUX MeTO/IUKaxX
MoZiesel ; CaMOCTOSITETbHOTO
M3yueHus TIPUHLIUIIOB
(hopmupoBaHus
MaTeMaTHueCKUX
MoZiesel ;

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
JesITeTbHOCTH, XapaKTepU3YIOIMX 3Tanbl (OPMUPOBAHUS KOMITETEHIIMA B TIPOLIECCE OCBOEHHS
oOpa3oBaTe/IbHOM MPOrpaMMBI, B C/IEAYIOIIEM COCTaBe.

3.1 Boripocbl Ha CaMONOATrOTOBKY

— I'pynnel onucaHusi Heorpese/eHHOCTU BrluncieHre WHJEKCOB PaH)XMPOBaHUS 3ajiaya yueTa
cy4yaiiHOCTH BpeMmeHHble CTPyKTypHble Mofienii Mlepapxruueckue CTPYKTypHbIe cxeMbl MeTo/ibl aHaM3a
Y CUHTe3a

— Kraccudukaius maremMaThueCKUx Mojened KaacCMUeCKUX 3aKOHOB (U3UMKA 10 BCeM
KPUTEPUSIM, U3yUeHHbIM B X0/le 3aHSTHUS

— MopenvupoBaHue B YC/IOBHUSIX
MapKOBCKHX C/Ty4YaliHbIX TIPOLIECCOB.

CTOXaCTUYEeCKOM  HeorpeZie/ieHHOCTH.  Mo/ieiipoBaHue

3.2 TemMbI K0/1I/IOKBUYMOB
— I'pynnel onucaHusi Heonpeze/leHHOCTU BrluncieHWe WHJEKCOB PaHXMPOBaHHUS 3ajiaya yueTa
CJTy4allHOCTH

3.3 Tembl JOMalTHUX 3aJAHUH
— V3yueHue CTPYKTypHOM MOJie/Ii B C/lydyae ONMCaHUsI ABW>KeHUs AedhopMUpyemMoro (HarpuMmep,
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yIpyroro) Teja BpemeHHbIe CTPYKTypHbIe Mofeid lepapxuueckude CTPYKTypHbIE CXeMbl MeTo/bl
aHanM3a W CcuHTe3a Ilporiecc co3zanust Jr0OOW MareMaTHuecKoW Mojie (M03TarHOCTh). JTarlbl
obcieoBanust  oObekTa. [locTpoeHWe — cofiep>KaTesibHOW — MOCTAaHOBKM — 3aflaud.  Pa3pabotka
MaTeMaTUueckol Mofied 3ajaud 1o BapuaHTaM. (POPMHMPOBAHHE TEXHUUECKOTO  3ajlaHus,
MPOEKTUPOBAHHE CTPYKTYpPhl TMPOrPaMMHOIO KOMIUIEKCA, KOJMPOBaHWE airOpUTMa, TeCTUPOBaHWEe WU
OT/NazKa, VI3yueHue U peanu3aliyist YNC/IEHHBIX METO/I0B HEOOXOJUMBIX /ISl [TOCTPOEHHS] MaTeMaTHUe CKUX
mozenedi. Knaccudukaipss mareMaTUUecKMX Mojiesield K/IaCCMYeCKMX 3aKOHOB (HU3MKM 110 BCEM
KPUTEPUSM, U3YUEHHBIM B XO/I€ 3aHATHS

3.4 Tembl MHUBHU/ya/TbHBIX 3a/lAaHUU

— Pa3zpaboTka MmaTemMaTMueckoil Mofenud TI0 BapHaHTaM, C COO/MOfeHNeM 3TarHOCTH:
obcnenoBaHre 00beKTa, TOCTPOEHWE COJep)KaTelbHasi TIOCTAaHOBKA  3a/laud, (OPMHpPOBaHUe
TeXHUYECKOTO 33/laHusl, TIPOEKTUPOBaHWE CTPYKTYpbl TMPOrPaMMHOIO KOMILIEKCa, KOAWPOBaHHUe
aJITOPUTMA, TECTUPOBAHWE U OT/IaZIKa. - 3aZiaua 0 OackeTOOMCTe: OMUCaTh TOIeT OacKeTOOBHOTO MsTya,
OpoIIeHHOTO UTPOKOM B 6acKeTOOMbHYIO KOP3UHY. - 33[ja4a O BOIeH00/iCTe: OMUCaTh MOJIeT MsTda 1ocie
yzapa To HeMy TIO[aioILero BOJielOonMMcTa. - urpa B OWIbSIPA: MOAEIMPOBaHME TIPOLeCCa JBHXKEHUS
OWMbSpAHOTO 11apa. - 3aMO/e/TUPOBaTh /IBIDKEHMeE I1apvKa B ceprueckoi siMKe - 3azaua o ¢yrbommcre:
MeHa/lbTU - MOJe/IMpOBaHue [BWXKEHHUs JIOAKWA T0 peKe - 3ajauya O JIbDKHUKe: [IBWKeHUe JIbDKHHUKA
eZlylLero € ropbl - MOZJie/IMpOBaHKe JABWKEHUsI YaCTULbl B MarHUTHOM T1071e

— U3yueHne W peanmu3alsi UHCJAEHHBIX MeTOZI0OB  HEeOOXOAWUMBIX [/ii  TIOCTPOEHUs
MaTeMaTHUeCKUX MoJe/leld: - pellleHre He/MHEeMHbIX ypaBHeHWW (HaxXoK/eHue KODHel ypaBHEeHUuH) -
pellleHre CHCTeM JIMHeWHbIX anreOpanyecKux ypaBHeHHWe MeTtofoM [aycca, MmeTtomom 3edgens -
BbIUMC/IEHWe WHTerpasioB (2 MeToza) - pellieHHWe OOBIKHOBEHHBIX AuddepeHLIManbHbIX ypaBHEHUN
MeToZioM OJiiiepa, MeTogoM Pynre-KyTra - Bblunc/ieHWe ompefenuTens W 00paTHOM MaTpuipbl -
VIHTEpII0/IMpOBaHKe MeTO/IoM JlarpaH»ka - MHTepIio/IMpOBaHue CrijlaliHamu - AuddepeHLIpoBaHNe

3.5 TemMbI ONIPOCOB HA 3aHATHUAX

— Tlonsatue mopenu. OrnipeseneHre mozend. ColicTBa Mozesneid. Llenu MoenvpoBaHus.

— Knaccudukaus mogeneit. Knaccudukaiys marematuueckux Mmogenei. Kiaccudukaiys B
3aBUCUMOCTH OT CJIO)KHOCTH 00BeKTa MojenvpoBaHus. Knaccubukaiyss B 3aBUCMMOCTH OT OIeparopa
Moenu. Knaccudukaiivst B 3aBUCUMOCTHM OT TlapaMeTpoB mogend. Kraccudukaiys B 3aBUCUMOCTUA OT
1eneid MofienvpoBanus. Knaccudukaiiys B 3aBUCUMOCTH OT METO/IOB UCC/Ie[0BaHUSI.

— Ortanbl MOCTpOeHWss MareMaTthyeckor Mogenu. OO6csiemoBaHre 00beKTa MOeTMPOBaHUS.
KoHuenTyasnpHasi 1MOCTaHOBKa 3a/auyMd  MOJe/JMpOBaHUs. MaremaTuueckasi TOCTAaHOBKA 3a/auud
MoZzieTupoBaHust. Bbibop 1 060cHOBaHMe BbIOOpa MeTo/ja pellieHus 3a/jauu. M3yueHre MeTOIOB pellieHuUst
3aa4. Peanuzaljusi MateMaTUUeCKoW MOAe/Nd B Bufe mporpamMmsbl Ajis OBM. IIpoBepka afieKBaTHOCTH
Mozeu. [IpakTuyeckoe UCHOIb30BaHKEe TOCTPOEHHOU MOZIE/IA U aHAJIU3 pe3y/IbTaTOB MOZE/IMPOBaHUSL.

— TlonsTte cTpyKTypHBIX Mojeseid. CriocoObI MOCTPOeHHsI CTPYKTYPHBIX MOZe/iel.

— TlpuuuHBl TIOSIBIEHUS] HeorpeJeseHHOCTe W uX BHUZbL. MoJenupoBaHie B YCJIOBHUSX
Heomnpe/|e/IeHHOCTH, OMKUChIBAEMOM C MO3ULIUKA TEOPUM HEUeTKUX MHOXeCTB. MoJenpoBaHue B YCI0BUSIX
CTOXaCTUUeCKOW Heorpe/ie/IeHHOCTH. Mo/ie/iipoBaHHe MapKOBCKUX C/TyUYaiHbIX MPOL[eCCOB.

3.6 TeMbI KOHTPO/IBHBIX PadOT

— Knaccudukanus npeanokeHHOro BapyaHTa MareMaTWUyeCKUX Mojiefied 1Mo BCeM TWIlaM: B
3aBUCUMOCTH OT CJAOKHOCTU OOBeKTa MOZeIMpOBaHMS, B 3aBUCHMOCTHA OT oOrepaTopa MoOje/d, B
3aBUCUMOCTH OT MapamMeTpOB MOJeNH, B 3aBUCHMOCTH OT Liesieil MOZe/IMpOBaHusl, B 3aBUCUMOCTU OT
MeTO/I0B UCC/Ie/IOBaHNUS.

— Pemmth 3ajauy MO MOCTPOEHHIO MaTeMaTMUeCKOW MOfelu. C YuyeTOM BCeX ITaroB ee
TOCTpOeHus: 00ciefoBaHre 00beKTa MOJe/TUpOBaHUs, (HOPMUPOBaHHE KOHLIEMTYaJbHOW ITOCTaHOBKU
3aJlaui MOJZIe/TMPOBaHUs, MaTeMaThyeckasi TIOCTaHOBKA 3a/laud MO/|e/IMPOBaHUs, BbIOOD U 000CHOBaHMe
BbIOOpa MeTo/ja pellieHUs 3aflauM, peasn3alivs MaTeMaThUueCcKod MOJie/ii B BUjie TIporpaMMmebl st OBM,
TIpOBepKa a/IeKBaTHOCTU MOZEJIH.

3.7 Bonpocskl guddepeHPOBAaHHOIO 3a4yeTa
— 1. TlpoBeaute KnaccuUkalMid MaTeMaTHUeCKUX Mojesieli Kiaccuyeckod (QU3mKu. 2.
BbINoMHUTL coflep)KaTesibHYH0, KOHLIENTYya bHYI0 U MaTeMaTH4eCcKyl0 IMOCTaHOBKH /i1 MaTeMaTHuieCKon
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MO/Ie/Ti, OTUChIBAOIIel MocaZiKy CIyTHUKA B aTMocdepe 3eMiu.

— 1. BbINosHUTBL COfiep>KaTe/lbHYI0, KOHLENTya/bHYI0 W MaTeMaTUueCKyk TOCTAaHOBKHU [I/isi
MaTeMaTH4eCKOM MOZes, OMUChIBAIOLLel MpOLeCcC HarpeBaHWs W 3aKUMaHWs YaliHUKA. 2. BbINOMHUTH
CoZlepKaTe/lbHYI0, KOHLIENTyaJbHYI0 M MaTeMaTU4yeCKyl0 IOCTAaHOBKW [l MaTeMaTU4yecKoil MofesH,
OTHMChIBAOIIIel JBVKEeHHe 3apshHKeHHOM YaCTULbl B MArHUTHOM T107Ie.

— 1. PaspabotaiiTe KOTHUTMBHYIO, COZIEP>XKaTe/JIbHYI0 U KOHIIENTYa/lbHYI0 (CTPYKTYPHO-
(yHKIMOHA/IbHYI0 M TMPUYMHHO-C/IeZICTBEHHY0) MOJeNu oOnTuManbHOoro (c Baieit TOuku 3peHUs)
pacrvcaHusl JBIDKEeHUsST 00IIleCTBEHHOTO TpaHCropTa. IlombiTaliTech OLeHUTh pa3iduvie KOTHUTUBHOU U
coziepkatesibHON Mogiesiu. C MCTob30BaHUEM JIOCTYIHBIX Bam mMaremarnueckux MeTOZOB pa3paboTaiite
BapUaHT MareMaTUueCKoW Mojend. 2. BbIMOMHUTE — Cofep)KaTe/bHYl0, KOHLIENTyaJbHYIO U
MaTeMaTU4eCcKyl0 TOCTAaHOBKM [Jisi MaTeMaTM4eCKOW MOJenH, OMMCHIBAIOIeil B3/1eT KOCMHYEeCKOro
arnapara ¢ JIyHsl.

— 1. BbINMOMHUTBL COflep>KaTelbHYI0, KOHLENTyaJbHYIH0 W MaTeMaTUueCKyk TTOCTAaHOBKH [I/ist
MaTeMaTHUYeCKOH MO/e/d, ONMCHIBAIOIEN [BW)KeHHEe Iapyuka B cdepuueckoid siMke. BwiOpath u
peasiM30BaTh METO/, pellieHus MoyYeHHOM MaTeMaThueckol 3ajaul. VccnenoBaTh TpaeKTOpYU I1apyvKa B
3aBUCUMOCTH OT HadajbHBIX ycjioBud. 2. Pa3paboraiiTe MaTeMaTU4YeCKyl0 MO/e/ib JBVDKEHUS
JKeJIe3HOIOPOXKHOTO COCTaBa. B mepBoM MpHO/IMKeHUH BarOHbl MOXKHO CUMTaTh abCOMIOTHO »KeCTKUMU
TeslaMU, CBSI3U MeXXy HUMHU - TMHEWHBIMU WM HEJIMHENHO yIPyTUMHU.

— 1. KocMuueckuii arimapaT COBepIIaeT JBM)KEHHE M0 OpOuTe BOKPYT 3eM/IM M MOXKET ObITb
BUJIEH HEKOTOPbIM Ha0srofjaTesieM, HaXOASIIUMCS Ha ee TIOBePXHOCTM B TOYKe C 3aJJaHHBIMU
KOOp/IMHaTaMU. BBITIOMHUTH CO/lep>KaTe/IbHYI0, KOHLENTYalbHYI0 U MaTeMaTHUeCcKyl MMOCTaHOBKHU Jis
MaTeMaTh4eCKOM MO/ie/iv, OTHUCHIBalOIIel ABM)KeHHe KOCMHUYEeCKOTo arirapata 1o HeGoCBOAy 3emiu C
TOUKHY 3peHusi Habmozarterns. 2. Pa3paboTaiiTe MPOCTYI0 aHAIMTUYECKYIO MOJIeNb, TTPOAHATU3UPYyUTe ee C
MO3ULIMH  CJIOKHOCTH OO0BeKTa, OIepaTopoB, THMA BXOAHBIX M BBIXOJHBIX TapaMeTpPOB, LIeH
MojienipoBaHusi. [IpoBeguTe UMCIeHHbIe JSKCTIEPUMEHTBI [l Pa3/MUHbIX 3HAueHWM BXOJHBIX
repeMeHHbIX.

4 MeTognuecke MaTepHaJsibl
Inst obecrieueHus: mporiecca oOyueHHs U pellieHus 3afiau 00y4yeHUs] UCIIONb3YIOTCS CIeAyIOoIe
MaTrepuarbl:
— MeToJuuecKWe Marepuarbl, Orfpe/ie/sioliyde TpoLeAypbl OLleHWBaHUs 3HAaHWM, YMeHHH,
HaBbIKOB W (W/IM) OMbITa [AeATebHOCTH, XapaKTepU3YIOL[UX STarbl (OpP-MUPOBAHUS KOMIIETeHLIWH,
cornacHo 1. 12 paboyeii mporpaMMel.

4.1. OcHoBHas UTeparypa

1. baxsanoB, Hukomaii Cepreepuu. UmucjeHHble MeTO[bl: YueOHOe mocoOuwe st By30B /
H.C.baxsanos, H.IT.)Kuzakos, I"M.KobenbkoB; M0oCKOBCKHII TOCyAapCTBeHHbIN yHUBepcuTeT uM. M. B.
JlomoHOCOBa. - 4-e u3z. - M. : BUHOM. Jlaboparopusi 3Hanui, 2006. - 636 c. (Hamuure B 6HOIMOTEKE
TYCYP - 130 5k3.)

2. Tonybera, H.B. Maremariueckoe MOZe/JHUPOBaHHE CHCTEM U TIPOL[ECCOB. [3IeKTPOHHBIN
pecypc] : YueGHble mocobusi — OnekTpoH. AaH. — CII6. : Jlanb, 2013. — 192 c. — Pexxum goctyma:
http://e.lanbook.com/book/4862 [ DnekTpoHHbIM pecypc]. - https://e.Jlanbook.com/book/4862#book_name

3. ManukoB, P.®. OcHOBbI MaTeMaTHMUeCKOTO MO/e/JMpPOBaHus. [DeKTPOHHbIM pecypc]
YuyebHble 110cO0OUsT — IneKTpoH. gaH. — M. : Topsiuas suHus-Tenekom, 2010. — 368 c¢. — Pexxum
JOCTyTIa: http://e.lanbook.com/book/5169 [D5eKkTpoHHBIM pecypc]. -
https://e.lanbook.com/book/5169#book_name

4.2. lonosHMTe/IbHAA IMTeparypa
1. MygpoB A.E. Yucnennsie Metoabl aiasi [IDBM Ha sisbikax Beiicuk, ®@optpan u Ilackanb. —
Tomck: MIT «Packo», 1991. — 270c. (Hamuune B bubmoreke TYCYP - 111 3K3.)
2. AwmocoB A.A., [ybunckuii FO.A., KonueHoBa H.B. BelunciurenbHble MeTOAbI AJIs
umkeHepoB. M.: MOU, 2003. — 594c. (Hamuue B 6ubmoreke TYCYP - 20 3k3.)

4.3. YueOHO-MeTouUeCKoe Mocodue U MporpaMMHoe odecreueHne
1. 3apukoBckass H.B. MATEMATUUYECKOE MOZIEJ/INPOBAHUE. YuebGHO-MeTOAHYeCKOE
rocobuie [yisi ayAUTOPHBIX TPAKTUUECKWUX 3aHSATHM, abopaTOpHBIX pabOT M CaMOCTOSITeNIbHBIX paboT
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crygeHtoB. — Tomck: ToMCKMH TroCysapCTBeHHbIM  YHHMBEDCHUTET CUCTeM  yIpaB/ieHUs U
paguosnektpoHuku (TYCYP), 2014. — 103 c. [OnekrtpoHHeli pecypc] - Pexum pgocrtymna:
http://edu.tusur.ru/publications/4607, cBOOGOIHBIH.

2. YuebHoe miocobue «IIpukiagHas uHboOpMaThKa»: s CTyzeHTOB 1o HaripaesieHuto 210100
«ONeKTPOHMKA U HaHO3/1eKTpoHuKa» U 222900 «HaHOTeXHONMOrMM M MHMKPOCUCTEMHAsi TeXHUKa» /
3apukoBckas H. B. - 2012, 93 «c¢. [DnekrpoHHbli pecypc] - Pexum  gocTyma:
http://edu.tusur.ru/publications/4641, cBOGOHBI.

3. 3apukoBckasi H.B. TPUK/IIAIHAS MH®OPMATUKA (urcieHHble MeTOABI). YueOHO-
MeToAM4yeckoe T1ocobue st  ayAWTOPHBIX TIPAKTUYEeCKUX 3aHATHM, /1ab0paTopHBIX pabor u
camoCTOsiITe/IbHBIX  paboT crygeHToB. — Tomck: ToMCKHM roCylapCTBeHHBIH YHHUBEPCHUTET CHUCTEM
ynpaeiaeHus ¥ pagnosiekTpoHuku (TYCYP), 2012. — 103 c. [DnekTpoHHbIH pecypc] - Pexxum goctyma:
http://edu.tusur.ru/publications/4644, cBo6OAHBIT.

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