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): 09.03.02 MH(popMaLiuoOHHbIE CUCTEMbI U TEXHO/IOTUH
[Tpoduns: H(popMaLioHHbIe CHCTEMBbI U TEXHOJIOTUH

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
(cnetmanbHoCcTH) 09.03.02 MHbOpMalMOHHBIE CHUCTEMbI U TEXHOJIOTWM, YyTBep)KieHHOro 2015-03-12

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
c/iefytole UCLUIIMHBL VIHTe/IeKTyaibHble CHUCTeMBbI W TEeXHOJMOTWH, TexHomoruu o0paboTKu
uHpopmaiuy, TexHonmorus pa3pabOTKH TMPOrPaMMHBIX CHCTEM, TMPAKTUKA T0 TIOTYYEeHUIO TePBUYHBIX
npogecCcUOHaNbHBIX YMEHW M HaBbIKOB, B TOM YMCJe TepBUYHbIX yYMEHHM M HaBbIKOB HayuHO-
WCC/Ie[I0BaTeNbCKOM /1eATeTbHOCTH.

[MocnenyromumMKU JUCLIUIZIMHAMU  SIB/ISIFOTCS: VIHCTpyMeHTasbHble CpefcTBa HMH(OPMAaLMOHHBIX
CUCTEM.

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIIUILTHHBI

I[Tporecc u3yueHHs JUCLIMIUIMHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIeTeHL[Ui:

— TIK-25 cmnocoGHOCTBIO UCMO/Ib30BaTh MareMaTHUecKre MeToAbpl 00paboTKH, aHaim3a |
CUHTe3a pe3y/IbTaToB NpogeCCUOHATbHBIX UCC/Ie0BaHNM;

B pesysnbraTe M3yueHUs: JUCLIMIUIMHEI CTYZEHT JOJKeH:

— 3HATh OCHOBHbIE TIOHSITUS U MeTO/jbl MaTeMaTU4yeCKOro aHasn3a, aHaIUTUUeCKOU reoMeTpuH,
NMHeWHOMW anreOpbl, Teopyn (GYHKLUN KOMIUIEKCHOTO TTepeMeHHOT0;

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

— BJajeTh 00s3aTe/IbHBIM MUHUMYMOM CO/iep’KaHUsi OCHOBHOM 00pa3oBaTe/ibHOM MPOrpamMMbl
M0 MaTeMaTHKe /sl JIaHHOTO HaripaB/jeHWs (MaTeMaTH4ecKoro aHa/iv3a, aHaJUTHYecKOM reoMeTpuH,
NMUHeWHOM anreOpbl, Teopun (QYHKLMN KOMIJIEKCHOTO TTepeMeHHOT0);

4. O0beM ANCHMIIMHBI M BUABI YU4e0HOM padoThI
OO0r11ast TPYJ0EMKOCTD JUCIMTUIMHBI COCTAB/ISIET 6 3aUeTHBIX eIMHUIIBI U TIPe/ICTaB/IeHa B TabuIe

%alénnua 4.1 — Tpy#0eMKOCTb JUCLUILIAHbI
Ne Bugpl yueOHOM e TeTbHOCTH 7 cemecCTp Bcero EyHunib
IIpakTHUueckue 3aHATUS 108 108 4acoB
2 Bcero ayquTopHbIX 3aHATUNA 108 108 4yacoB
3 CamocTosiTesibHas paboTa 108 108 4yacoB
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4 Bcero (6e3 3k3ameHa) 216 216 YyacoB
5 OO0r11ast TPYZJ0EMKOCTh 216 216 YyacoB
6 6 3.E
5. CopepxaHue AUCLHMII/IMHBI
5.1. Pa3genbl JUCIUIIMHBI U BHABI 3aHATHN
Pazfenbl AUCLUTIIMHBI Y BU/IBI 3aHATUM TTPUBe/IeHbI B Tabuiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI M BUBI 3aHITUN
4]
= &
= 8
= =] - o
5 - n 2 g =
iy < S g =5
S| ) 5 CEU > 3
No Ha3BaHusi pa3zienioB JUCLUATIIMHBI 5 5 o O S
7] = )
2 2 S g 23
2 g o © g X
g 2
O
1 |Omnpenenenvie U Ha3HAYEHUE MOZETUPOBAHUS 4 2 6 ITK-25
2 | Knaccudukaius mogeneit 8 6 14 IMK-25
3 | DTanbl IOCTPOEHUE MaTeMaThueCKOM MOJenu 64 40 104 [IK-25
4 | CTpyKTypHbIe MOZe/In 16 36 52 [IK-25
5 |MogenupoBaHue B YC/IOBUSIX HEONpee/IeHHOCTH 16 24 40 [IK-25
Uroro 108 108 216

5.2. CopeprkaHue pa3/jei0B AMCLUIIMHEI (110 JeKI[UsIM)
He nipenycmotpeno PYII

5.3. Pa3je/bl JUCHHUIVIMHBI H ME&X/UCIHUIUIMHAPHBIE CBSI3H C 00eCIeYrnBalIUMH (TP eAbLyIMMH)
U o0ecrieuBaeMbIMH (MOC/IEAYOIUMHE) AUCHUIUTHHAMH
Paszenbl JUCLIMIIIMHBL U MeXXAUCLUI/IMHAPHBIE CBSI3U C obecrieunBaroMMU (TIpebIAYLUMU) U
obecrieurBaeMbIMH (TIOC/IEIYIOLMMI) AUCLUIIMHAMHU TIPe/iCTaB-/ieHbl B Tabnmie 5.3.
Tabnuiia 5.3 - Pa3genbl AUCLUATIIMHBI M MEXKJUCIUIIMHAPHBIE CBSI3U

Ne pa3zienoB JaHHOW AUCLIUTIUHBI, [I71s1 KOTOPBIX
Heo0OX0oIMMO H3yueHre 00eCTIeunBaOIUX U
Ne HaumeHoBaHMe AMCLAIIMH obecreurBaeMbIX JUCLIUILIMH
1 2 3 4
[TpeniecTBytoLMe AUCLUATIIUHBI

1 |MHTenneKTyanbHble CUCTEMBI U 4 +

TeXHOJIOTUU
2 | TexHonoruu 06paboTku HHGOpPMaLIUK + + +
3 | TexHomnorusi pa3pabOTKH MPOrPaMMHBIX 4 +

cucrem
4 |1paKTHKa M0 MOoMy4YeHUI0 TTepBUUHBIX

ripoeccroHanbHbIX YMEHUM U HaBBIKOB, B N

TOM UK(CJIe TIepBUYHBIX YMEHUI U HaBbIKOB

Hay4YHO-MCC/Ie[l0BaTe/IbCKOU [1esiTeIbHOCTH

[Tocnepyroiye AUCLUITIMHBL

1 |HAHCcTpymeHTa/bHbIe CpefCTBa + +
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HMH(OPMaL[MOHHBIX CUCTEM

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCcTBME KOMITeTeHLMM, (OPMHUPYyeMbIX MPHW WU3YYeHUU [WCLUIUIMHBI, U BUJOB 3aHSATHI
nipe/icTaB/ieHo B Tabsure 5.4
Tabmuma 5. 4 — CoOTBeTCTBHe KOMIETEHI[MM W BHU/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yUeHUU
WCLIUTIIUHBI

Bunpl 3aHsATHI

@opMbl
KOHTPOJIS

KomneTeHniuu
[IpakTHueckue 3aHATHSA

+ |CamocrosiTenibHast pabota

ITK-25

+

KonTponbHas
pabora,
HomariHee
3ajanue, OTyeT
o
WHIUBU/yaIbHO
MYy 3a/JaHHIO,
KoHcrekT
CaMOIO/rOTOBKH,
Konnoksuym,
KommoneHnT
CBOEBPEMEHHOCT
u, Orpoc Ha
3aHATUSIX

6. IHTepakTHBHBIE MeTOABI 1 ()OPMBI OPraHU3aLUH 00yUeHHUs
He npegycmorpeno PYII

7. JIabopaTopHBIA NMPAKTHKYM
He nipenycmotpeno PYII

8. IlpakTHueckue 3aHATUA
CojiepskaHre pakKTHYeCKHUX paboT nprBeieHo B Tabwuiie 8.1.
Tabsuia 8. 1 — CozepykaHue MPaKTUUECKUX paboT

T <5}
£ z s
3 = o
z s 8
Ha3Banusi pa3zgenoB CopeprkaHue TpaKTUYeCKUX 3aHSATUN § = = ‘E
=
& a =
2 o S
= o
7 cemecCTp
1 Onpenenenuie ¥ Ha3HauUeHUE ITonsite Mmogenu. OnpeneneHre MOZEH. 4 IIK-25
MO/le/IMPOBaHUsI CgaoiictBa mogenei. Llenu
MO/Ie TUPOBaHUSI.
Nroro
2 Knaccudukauys Mojeneit Knaccudukarys mogenei. 8 [TK-25
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Knaccudukarpst MaremaTrye cCKMX
Mmogeneit. Knaccudukaiys B
3aBUCUMOCTH OT CI0KHOCTU 00BEKTa
MoJienupoBaHusl. Knaccudukaiys B
3aBUCHMOCTH OT OTlepaTopa MOJe/H.
Knaccuduikaiys B 3aBUCHMOCTH OT
napameTpoB Mozem. Knaccudukarys B
3aBUCHMOCTH OT Lieslell MOZle/TMPOBaHusI.
Knaccudukarps B 3aBUCHMOCTH OT
MEeTO/J0B UCC/Iel0BaHusI.

Wtoro 8
3 DTanbl OCTpOeHue OO6cnemoBaHue 00beKTa MO/Ie TUPOBAHMSI. 64 [IK-25
MaTeMaTHUeCKOU MOJie/n KoH1ienTyanbHasi TOCTaHOBKA 3a/jauu

MoZieTMPOBaHusl. MaremartruecKast
TIOCTaHOBKA 33,4y MO/Ie/TMPOBAHUSL.
Bribop 1 o60cHOBaHuMe BbIOOpa MeToa
perieHus 3afaud. V3yueHne MeTO/I0B
perieHus 3aja4. Peamm3anust
MaremMaTh4yeCcKol MO/ie/id B BU7ie
nporpammel aj1s1 IBM. [1poBepka
a/leKBaTHOCTH Mofiesn. [IpakTryeckoe
WCII0/Tb30BaHKe TIOCTPOEHHOW MOJIeNTU U
aHa/IM3 pe3y/IbTaToOB MO/IeMPOBAHKS

Utoro 64
4 CTpyKTypHbIe MOZe/x [ToHsiITHE CTPYKTYPHBIX MOJe/IeH. 16 [TK-25
Crioco0ObI MOCTPOEeHUsT CTPYKTYPHBIX
MoJienen.
Wroro 16
5 MopenupoBaHue B yCI0BUAX IIpruvrHbI NosAB/IEHUA 16 [TK-25
Heornpele/IeHHOCTH Heorpe/ieJIeHHOCTeN U UX BU/BIL.

MopgenvpoBaHue B yCI0BUAX
Heorpe/ie/IeHHOCTH, OMHChIBAeMOM C
MO3ULMI TEOPUU HEUETKUX MHOXECTB.
MopenupoBaHue B YC/I0BUSX
CTOXaCTUYeCKOU Heollpe/|e/IeHHOCTH.
MopenupoBaHre MapKOBCKUX CTy4alHbIX
IIPOL[eCCOB.

Htoro 16
Htoro 108

9. CamocrosiTesibHasi paboTa
Buzpl camocTosiTeNTbHOM paboThl, TPYA0EMKOCTh U (hOpMUpyeMble KOMITeTEHLIUH TIPe/CTaB/IeHbI B
tabmuie 9.1.
Tabmuiia 9.1 - Buabl camocTosiTeTbHOM PabO0ThI, TPYI0EMKOCTb U (hOpMHUPYeMbIe KOMITETEHITHH

Busl caMmocTosiTeTbHOM

Ha3sanusg pa3neno
pasA paboTbI

CDOI)MI:I KOHTDOJIA

KOMIIeTEeHIIMH

TpyzoeMKoCTb
dopmupyeMble

7 cemecCTp
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1 Onpenenenvie u ITogroroeka K 2 IK-25 Onpoc Ha 3aHATUAX
Ha3HayeHue MpaKTUYe CKUM 3aHATUSM,
MO/le/TMPOBaHUs ceMHHapam
HToro 2
2 Knaccudukauys [ToaroroBka K 6 |IIK-25 Ornpoc Ha 3aHATUSIX,
Mojiesnei MpPaKTUYeCKUM 3aHATUSIM, HomarHee 3aziaHue,
ceMHHapam KoHTposbHast pabota
HToro 6
3 Oraribl IOCTPOeHUe [ToaroroBka K 40 |IIK-25 Ortuer 1o
MaTeMaTUueCKOi MOZie/ii | IPaKTUYeCKHUM 3aHSTHSIM, VHJVBU/1yaJIbHOMY
ceMHHapam 3a/aHuto, /JomallHee
VToro 40 3aganue, KoHTposibHas
pabota, KomrioHeHT
CBOEBPEMEHHOCTH
4 CtpykrypHble mozend | IToaroroBka K 36 |IIK-25 Ornpoc Ha 3aHATUSIX,
TpakTUye CKUM 3aHATUSM, Otuer o
CceMUHapam VHJIUBU/ya/IbHOMY
ViToro 36 3ajaHuto, lomaiHee
3a/iaHue
Bcero (6e3 sk3ameHa) 108
5 MogenupoBaHue B IToaroroBka K 24 |TIK-25 Konnoksruym, KoHcriekt
YCJIOBUSIX MpaKTUYe CKUM 3aHATUSIM, CcaMonoAroToBku, Omnpoc
HeoIpe/ie/IeHHOCTH CceMUHapam Ha 3aHATUsIX, OTYeT no
Vitoro 24 VHJVBU/lyaJIbHOMY
3a/laHUI0
Ntoro 108
9.1. TemaTnKa NpakTUKHA
1. T'pymmbl onvcaHusi HeorpezeeHHOCTH
2. Bblunc/ieHre UHEeKCOB PaHXHUPOBaHUS
3. 3apmava yyeTra Cy4yalHOCTH

4. V3yueHWe CTPYKTypHOW MOJeld B (CJiyuae OMWCAHUS [ABWKeHUs J1edopMUpyeMOoro
(HanpuMep, ynpyroro) tesa

5. DBpemeHHbIe CTPYKTypHBIe MOZe/n

6. Mepapxuueckue CTPyKTypHbIE CXeMbI

7. MeTtoabl aHanM3a U CHHTe3a

8. TlpopaboTKa TeOopeTHUeCKOro Marepuasia
9. 1. Tlporecc co3ganus o060 MaTeMaTHueCKOM Mo/ie/iy (TIO3TaIrtHOCTb ).

10. 2. Drama obcnenoBaHus oObekTa. I[locTpoeHue cojepykaTenbHasi TMOCTAHOBKA 3a/lauu.
Pa3paboTka MaTeMaTW4yeCKOW MOAenH 3a/laud 1o BapuaHTaM. ®OpMHDOBaHME TeXHUYECKOTO 3ajjaHwus,
TPOEKTUPOBAHUE CTPYKTYpPbl MPOrPaMMHOIO KOMIUIEKCa, KOAUPOBaHME aaropuTtMa, TeCTUpOBaHHEe U
OT/1aJKa,

11. 3. U3yueHuwe U peanu3aiivs UUCJEHHBIX METOAOB HEOOXOJUMBIX [l TOCTPOEHMUS
MaTeMaThuueCKUX MOZeme.

12. Knaccudukaiusi mareMaTUueCKUX Mofesiell KIacCUYeCKUX 3aKOHOB (U3WKU TI0 BCEM
KPUTEPUSIM, U3yUeHHbIM B X0/le 3aHSTHUS
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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/IbHOCTU Mexay 2KT u Ha cemecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
7 ceMecTp
[HomauiHee 3azaHue 8 4 6 18
Konnoksuym 12 12
KommnoHeHT 8 4 6 18
CBOEBPEMEHHOCTH
KoucmekT 4 4 8
CaMOITOZIrOTOBKH!
KoHTposbHast pabora 4 8
Oripoc Ha 3aHATHAX 2 4 10
Otuer no 12 26
VIHUBU/Iya/IbHOMY
3a/JaHUI0
Hapacraroiym utorom 30 56 100 100
11.2. ITepecuet 0a/I/I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asyIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/eH B Tabmumie 11.2.
Tabnuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKU
banel Ha jaTy KOHTPOIBHOM TOUKH Onenka
> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5
Ot 70% no 89% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 4
Ot 60% 10 69% OT MakCcHMMaabHOW CyMMBbI OasioB Ha gary KT 3
< 60% OT MakCMMabHOM CyMMBbI OasinoB Ha fgaty KT 2

11.3. ITepecueT cymMMbI 6a/1/10B B TPAAMIUOHHYIO U MEeXAYHAPOAHYIO OI[€HKY

ITepecueT cymMbl 6a/UIOB B TPAAWLIMOHHYIO U MEXAYHAapPOAHYIO OL|eHKY TpeJcTaB/ieH B Tabsuiie

%ﬁg)ﬁnua 11. 3 — [epecuet cymMbI 6a/JIOB B TPAAWULIMOHHYIO U MEXKIYHAPOJHYIO OL[eHKY
WToroBast cymMmma 6asios,
Orenka (I'OC) YUWTBIBAeT yCIeLIHO CaHHbIN Ouenka (ECTS)
3K3aMeH
5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrMyHO)
85-89 B (oueHb x0poi110)
4 (xopo1o) (3a4TeHo) 75 -84 C (xopo1o)
70 - 74
— D (yzoBI€TBOPUTEJILHO)
3 (YyAoB/1eTBOPUTEBHO) (3aUTEHO) 60 64 E (HocpeAcTeerHo)
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2 (Hey[0B/IETBOPUTENBLHO) (He

3auTeHo) Huke 60 6ammoB F (HeyzmoBieTBOpUTEJIEHO)

12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCHUILTHHBI

12.1. OcHoBHas 1uTeparypa

1. BaxsanoB, Huxkosaii CepreeBuu. UucsieHHble MeToAbl: YuebHOe mocobue naisi By30B /
H.C.Baxsanos, H.IT.)Kuzakos, I"M.KobenbkoB; M0oCKOBCKHIT TOCYAapCTBeHHbIN yHUBepcUTeT uM. M. B.
JlomoHOCOBa. - 4-e u3z. - M. : BUHOM. Jlaboparopusi 3Hanui, 2006. - 636 c. (Hasuure B OMOIMOTEKE
TYCYP - 130 5k3.)

2. Tony6era, H.B. MaremaTnueckoe MO/ie/IMPOBaHMe CHUCTEM U TIPOL[ECCOB. [DIeKTPOHHBIN
pecypc] : YuebHble mocobusi — OnekTpoH. gaH. — CII6. : Jlanb, 2013. — 192 c. — Pexxum goctyma:
http://e.lanbook.com/book/4862 [DnekTpoHHsIi1 pecypc]. - https://e.lanbook.com/book/4862#book_name

3. ManukoB, P.®. OcHOBbI MaTeMaTHMUeCKOTO MO/e/JMpPOBaHus. [DeKTPOHHBIM pecypc]
YuyebHble 110CcO0OUsT — IneKTpoH. gaH. — M. : Topsiuas yuHUs-Tenekom, 2010. — 368 c¢. — Pexxum
JOCTyTIa: http://e.lanbook.com/book/5169 [DneKTpoHHBIM pecypc]. -
https://e.lanbook.com/book/5169#book_name

12.2. lonosiHMTE/IbHASA IMTEpaTypa
1. MygpoB A.E. UYucnennsle Mmetoabl aiasi [ISBM Ha s3bikax Beivicuk, @optpan u Ilackanb. —
Tomck: MIT «Packo», 1991. — 270c. (Hanuurie B 6ubmuoteke TYCYP - 111 3Kk3.)
2. AwmocoB A.A., [ybunckuii FO.A., KonueHoBa H.B. BrrunciurenbHble MeTOABl ISt
umxeHepoB. M.: MOU, 2003. — 594c. (Hamuuue B 6ubmioteke TYCYP - 20 3k3.)

12.3. YueOHO-MeTogUECKOE TT0CO0HEe U MPOrpaMMHoOe obecrieueHne

1. YuebGHo-MeToaMueckoe mocobue «MareMaTHueckoe MoOfeNIUpOBaHUe»: [ CTYZEeHTOB TIO
HaripaBieHutr0 210100 «>DsyileKTpOHMKA U HAHO3JMeKTpoHMKa» U 222900 «HaHorexHonorum wu
MUKDOCUCTeMHasi TeXHUKa» / 3apukoBckas H. B. - 2014. 103 c. [OnekrpoHHbIM pecypc] - Pexxum
noctyma: http://edu.tusur.ru/publications/4607, cBoG0AHBIH.

2. YuebHoe mocobue «IIpuknasHas UHGOpMaThKa»: s CTyZeHToB 1o HampasieHuto 210100
«ONeKTpOHWKa W HaHOA3MeKTpoHUKa» U 222900 «HaHOTeXHO/JIOrMM W MUKPOCHUCTeMHasi TeXHUKa» /
3apukoBckas H. B. - 2012, 93 «c¢. [OnekrpoHHeiti pecypc] - Pexum gocrtyma:
http://edu.tusur.ru/publications/4641, cBoOOAHBII.

3. YueGHo-meTomuueckoe mocobue «[IpuknagHas wuHpopMaThKa»: [T  CTyJeHTOB IO
HaripaBieHut0 210100 «DsileKTpOHMKA U HAHO3/MeKTpoHWKa» U 222900 «HaHorexHonorum wu
MUKDOCUCTeMHasi TeXHUKa» / 3apukoBckas H. B. - 2012. 103 c. [OnekrpoHHbIM pecypc] - Pexxum
nocryma: http://edu.tusur.ru/publications/4644, cBo6oAHbIH.

12.4. Ba3bl JaHHBIX, HH()OPMAI[MOHHO CTIPABOYHbIE U TOUCKOBbIE CUCTEMBI
1. BospumHOB b.C. UucieHHbIe MeTO[bI. Bupeokypc.
http://www.intuit.ru/department/mathematics/nummeth/

13. Marepua/ibHO-TeXHMYECKOe ofecrneueHne JUCHHUITHHBI
TpeboBaHus K ayfUTOPHUAM (TTOMEILeHUSIM, MeCTaM) JJIsI IPOBe/IeHUS 3aHSATHIA:
- KOMITbIOTEePHbIH Kj1acc (20 KOMIbIOTEPOB);
- IpoeKTop (MHTepaKTHUBHas A0CKaA) [/1s1 AeMOHCTpaLUY Tpe3eHTal|uil.
TpeboBaHust K 000pyIOBaHMIO PAOOUMX MECT TIperofiaBaTesisi ¥ 00yUaroIuXxcs:
BugeonpoekTop, HOyTOyK, TepeHOCHOM 23KpaH. B KOMIBIOTEPHOM KJjacce JO/DKHBI OBbITh
yCTaHOBJIeHbI OrepaljuoHHble cucTeMbl, cpefctBa MS Office; Word, Excel, PowerPoint, VisualStudio.

14. ®oHpA O11eHOYHBIX CPEe/ICTB
@OH/I OLIEeHOUHbBIX CPEe/ICTB MPUBEJIEH B IPUJIOKeHUH 1.

15. MeToanuecKie peKOMeH/JaL|H 10 OPraHu3aliy U3yYeHUs: AUCHUILITHHbBI
be3 pekoMeHja11i.
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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

HaripaBneHue noArotoBku (cneruanbHOCTh): 09.03.02 MH(popMaLiHOHHbIEe CUCTEMbI M TEXHO/IOTUH
[Tpoduns: NHoOpMamoHHbIE CHCTEMbI M TeXHO/IOTUH

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 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 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

ITK-25

CITI0COOHOCTLIO MCITO/IBL30BaTh MaTeMaTHue CK1e
MeTo/ibl 00pabOTKM, aHa/IM3a U CUHTe3a
pe3y/IbTaToB MPodeCcCHOHATBHBIX
HCCiieJOBaHUM

[lo/mKeH 3HaTh OCHOBHBIE TTOHSITUS U
MeTO/Ibl MaTeMaTU4YeCKOro aHaslu3a,
aHaMTUYeCKOW reoMeTpyH, TUHENHOM
anreOpbl, TeOpUK QYHKIIUK KOMIIEKCHOTO
repeMeHHOr0; ;

[ 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/Ib3yeMble 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 KOMIIETeHL[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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3 Tunosble KOHTPO/IbHBIE 3a/JaHUA
[ peanv3aliiu BhIllIeTiepeurc/IeHHbIX 3a7iad 00y4yeHHsl UCIIOJb3YIOTCSl TUTIOBblE KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTephasibl, HeOOXoAUMbIe /i1 OIIeHKU 3HaHWM, YMeHHH, HaBBIKOB W (W/IH) OIIbITA
JlesITeIbHOCTH, XapaKTepU3yHOIIUX 3Tarbl (OPMUPOBaHUSI KOMIIETEHLIMM B MpOLiecce OCBOEHHS
oOpa3oBaTebHOM MPOrPaMMBI, B CIEAYIOIIEM COCTaBe.

3.1 Boripocbl Ha CAaMOIOATOTOBKY

— MogenvpoBanie B YC/IOBUAX CTOXaCTUUECKOM HeolpeJe/lleHHOCTU. MogenvpoBaHue
MapKOBCKHX CJIy4alHbIX IIPOL[eCCOB.

— Knaccudukanms maremMaTHueCcKUx MoZesel KaacCMUeCKWX 3akOHOB (DM3MKW 110 BCeM
KpUTEpUsIM, U3yUYeHHbBIM B XO/e 3aHATUS

— I'pynnel onucaHus Heonpezie/leHHOCTH Bplunc/ieHre MHEKCOB PaHXKMPOBaHUSA 3ajiada yuyeTa
cydyaiiHOCTH BpeMmeHHble CTPYKTYypHbIe Moienv Mepapxuueckue CTPYKTypHble cxeMbl MeTo/bl aHanu3a
Y CHTe3a

3.2 TeMbI K0/I/IOKBUYMOB

— I'pynmbl onucaHusi HeoripeJe/IeHHOCTH Bblunc/ieHne MH/IeKCOB paH)KMPOBaHUs 3afiadya yueTa
CJIy4aiiHOCTH

3.3 TeMbl JJOMAIIHHX 3aaHHH

— W3yueHue CTPyKTypHOI MO/le/Ii B C/Tyuae OMMCAHUs JIBWKeHUs JedhopMupyemMoro (Harmpumep,
ympyroro) Tesa BpemeHHble CTPYKTypHble Mofenud lepapxudeckue CTPYKTYDHble CXeMbl MeTogbl
aHa/M3a W cuHTe3a [Iporjecc co3maHust J0OOW MareMaTHueckod Mogen (TI03TarmHOCTb). OTarlbl
obcnenoBanust  obwbekTa. [locTpoeHre — cofep)kaTebHOM  TIOCTAHOBKM  3ajaud.  Pa3paboTka
MaTeMaTHUeCcKol Mofenu 3ajjaud 1o BapuaHTaMm. @opMUpOBaHMe TEeXHUUECKOro  3ajlaHus,
TIPOEKTUPOBaHUE CTPYKTYPbI TPOrPaMMHOTO0 KOMIUIEKCa, KOAWPOBaHHE ajirOpUTMa, TeCTUPOBaHWE U
oT/1azika, V3yueHue U peasu3ariyisi UUC/I€HHBIX METO/IOB HEOOXOJUMBIX [/ TOCTPOEHHST MaTeMaTHyeCKUX
Mozened. Kraccudukaiiyss MareMaTHUeCKUX Mojesieli K/laCcCUUeCKUX 3aKOHOB (DU3MKU 110 BCEM
KpUTEpUsIM, U3yUeHHBIM B X0/le 3aHSATHUS

3.4 Temb!l HHAUBHUYATBHBIX 3a/laHUN

— HWsyueHne u peanu3alysi UUC/IEHHBIX METOJOB HeOOXOAWMBIX ISl TIOCTPOEHUsI
MaTeMaTU4eCKUX MOJe/Ield: - pellleHre HeJIMHeMHbIX ypaBHeHWH (HaXOXJeHue KODHeld ypaBHEeHUWM) -
pellieHMe CHUCTeM JIMHeWHBIX anrebpanueckux ypaBHeHHe MeToZioM [aycca, metogoMm 3eligens -
BBIUMC/IEHWEe WHTETpajioB (2 MeToza) - pelleHHe OOBIKHOBEHHBIX AuvddepeHIManbHbIX ypaBHEHUMA
MeToloM Oiinepa, MetogoM PyHre-KyTra - BblUMC/IeHWe oOmpefienuTenss W 0OOpaTHOM MaTpullbl -
WHTEPIIOMPOBaHUe MeTo/IoM JlarpaHxa - UHTepIIOJIMPOBaHKe CIilaiHamMu - AuddepeHIpoBaHe

— Pa3zpaboTka MaremMaTHueckol MoOJe/NM TI0 BapHaHTaM, C COO/IOeHWeM 3TarHOCTH:
obcriefioBaHre  00BeKTa, TIOCTPOEHHe COfiep)KaTe/ibHasi TIOCTAaHOBKAa  3ajaud, (OpMUpOBaHUe
TeXHUUECKOTO 33/laHusl, TIPOEKTUPOBaHWE CTPYKTYpbl TPOTPAMMHOIO KOMILIEKCa, KOAMPOBaHHUE
ajropuTMa, TeCTUPOBaHWe U OT/ajKa. - 3ajjaua 0 OackeTOoMCTe: omnucaTh ToseT 6ackeTOOMBLHOTO Msya,
OpOITIeHHOTO UTPOKOM B 0aCKeTOO/IbHYIO KOP3UHY. - 3a/laua O BOJIeMOO/MCTe: OMUCaTh MOJIET Msua 1ocsie
yAapa 10 HeMy IoJjalollero BojeibonucTa. - Urpa B OWMbSPA: MOJenMpoBaHHe Tpoliecca ABWKeHUS
OUNBSIPAHOTO 11apa. - 3aMO/IeTMPOBaTh /IBWKEHHE IIapuKa B cyepruueCcKoi sIMKe - 3a71aua o (yrbommcTe:
TeHasbTd - MOJle/IMpOBaHUe [BWKEeHHUsl JIOAKU T0 peKe - 3ajjaua O JbDKHUKe: JBWKeHHWe JIbDKHUKA
eJlylL[ero € ropbl - MOJ|e/IMPOBaHKe JABWKEHUsI YaCTULbl B MarHUTHOM T1071e

3.5 TemMbl 0IPOCOB Ha 3aHATHUAX

— TlpuuvHBl TIOSIB/IEHUS] HeompeJeseHHOCTe W uX BUZAbL. MoJenupoBaHie B YCJIOBHUSX
Heornpe/e/IeHHOCTH, OMKUCbIBAeMOM C MO3ULIMKA TEOPUM HEUeTKUX MHOXKeCTB. MojenupoBaHye B YCI0BUSIX
CTOXaCTU4eCKOM HeollpeJeneHHOCTH. Mo/jenMpoBaHyie MapKOBCKUX C/Ty4alHbIX TIPOL[eCCOB.

— TloHsitHe CTPYKTYpHBIX Mozieseid. CriocoObl MOCTPOeHUsT CTPYKTYPHBIX MOJIeIet.

— Ortanbl MOCTpOeHWss MareMaThyeckor Mogenu. OO6csiemoBaHre 00beKTa MOJeTMPOBaHUS.
KonienTtyanbHass TOCTAaHOBKA 3aJaud  MOJje/IMpOBaHUs. MartemaTthueckasi TI0CTaHOBKa 3a/iauu
MoZieTupoBaHus. Bbibop 1 060CcHOBaHMe BbIOOpa MeTo/ja pellieHust 3a/jauu. M3yueHre MeTO/IOB pellieHust
3a7au. Peanuzalijusi MateMaTUUeCKol MOfe/d B Bufe mnporpammsbl Ajis OBM. IIpoBepka afieKBaTHOCTH
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Mozenu. ITpakTrueckoe UCII0/Ib30BaHYe IOCTPOEHHOM MO/e/IM M aHa/Iu3 pe3y/bTaToB MO/|e/TMPOBaHMUS.

— Knaccudukanus mogeneit. Knaccudukaiys marematuueckux mofeneid. Kiaccudukaiuys B
3aBHCUMOCTH OT CJIO)KHOCTH OOBbeKTa 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.

— Tlousatue mopenu. Onipesenenve Mmozenu. CBorcTBa Mogesied. Llenu mogenupoBaHus.

3.6 TeMbI KOHTPO/IbHBIX padoT

— PewmmThs 3ajauy MO IOCTPOEHHIO MareMaTM4eCKOW MOJeId. C y4yeTOM BCeX STarloB ee
nocTpoeHusi: o0csenoBaHre 00beKTa MOJe/TUpOBaHMs, (HOPMUPOBAHHE KOHLIENTYaJbHOW ITOCTAaHOBKU
3a/laui MOJZle/TMPOBaHUs, MareMaTrhyeckasi TIOCTaHOBKA 3a/laud MO/|e/IMpOBaHUsl, BbIOOD M 000CHOBaHUe
BbIOOpA MeToZia pelleHus 3a/iauy, peasr3alys MaTeMaTHueCcKol MOJe/i B BHZe TIporpammsbl [yisi OBM,
TIPOBepKa a/leKBaTHOCTU MOJIe/IH.

— Khaccudukanys npesiokeHHOro BapyuaHTa MaTeMaTHMUeCKUX Mogesleld MO BCeM TUIaM: B
3aBHCHUMOCTH OT C/IOKHOCTM 00beKkTa MOZeNMpoBaHMs, B 3aBUCHMOCTM OT oOIlepatopa MoOJenH, B
3aBUCUMOCTH OT IlapaMeTpOB MOJie/I¥, B 3aBUCHMOCTH OT Liejled MOJeJIMpPOBaHusl, B 3aBUCMMOCTH OT
METOZI0B UCC/IeJOBAHUS.

3.7 Bonpocs! AuddepeHUPOBAaHHOTO 3aUyeTa

— 1. KocMyyeckuii armapar COBeplIaeT ABWKEHHe M0 opOuTe BOKPYT 3eM/IM U MOXKET ObITh
BUZIEH HEKOTOPbIM Ha0srofjaTesieM, HAaXOASIIUMCS Ha ee TIOBePXHOCTHM B TOYKe C 3aJaHHBIMU
KOOpJMHaTaMU. BBINIOHUTL COZlep)KaTe/bHYI0, KOHLIENTYyaAbHY0 U MaTeMaTH4eCKyl [MOCTaHOBKHU ISl
MaTeMaTH4eCKOW MO/Ie/iv, OTMUCHIBAIOIIel ABM)KeHHe KOCMUYEeCKOTO armapata Mo HeOoCBOAy 3emiu C
TOUKHU 3peHusi Habsmozatess. 2. Pa3paboTaiiTe POCTYIO0 aHAIMTUYECKYIO MOJIeb, TTPOAHATM3UPYUTe ee C
MO3ULIMH  CJIOKHOCTH OOBEKTa, OIepaTopoB, THMA BXOAHBIX M BBIXOJHBIX I[1apaMeTPOB, LM
MozenvpoBaHusi. [IpoBeiuTe UMC/eHHBIE SKCIIEPUMEHTBHI [Ji Pa3/IMUHbIX 3HA4eHWM BXOAHBIX
repeMeHHbIX.

— 1. BbInomHUTE cofep)KaTelbHYI0, KOHLENTYyalbHY0 M MaTeMaTHUueCKyl ITOCTAaHOBKM [/Isl
MaTeMaTUYeCKOM MO/e/id, OIUCHIBAIOIIel [BW)KeHHWe I[IapuKa B cdepudeckoil sMke. BwiOpath u
peann30BaTh METOZ, pelleHUs MoyYeHHOM MaTeMaThyeckoy 3ajaud. ViccnenoBath TpaeKTOPUM 11apHKa B
3aBUCUMOCTH OT HayajbHBIX ycjoBud. 2. Pa3paboraiiTe MaTeMaTU4YeCKyl0 MO/e/Ib ABVDKEHUS
KeJIe3HOJOPOKHOTO COCTaBa. B mepBoM MpuO/IMKeHUH BaroHbl MOXKHO CUMTaTh abCO/TIOTHO )KeCTKUMU
TeslaMU, CBSI3U MeXXAY HUMMU - TMHEMHBIMU WK HeJIMHEHHO yIpyTUMHU.

— 1. Pa3pabotaiiTe KOTHUTUBHYIO, COZIEp>XXaTeJIbHYI0 U KOHI[ENTYa/lbHYI (CTPYKTYPHO-
(yHKIIMOHA/IbHYI0 ¥ TMPUYMHHO-C/Ie[ICTBEHHYIO0) MOZenu ONnThMasabHoro (c Bameil Touku 3peHust)
pacIycaHusl JBIDKeHUsST 00IeCTBEHHOTO TpaHCropTa. [lombiTaliTech OLeHUTh pa3/iduvie KOTHUTUBHOU U
coziep>katenibHON Mogiesii. C MCTonb30BaHUEM JIOCTYIHBIX Bam mMaremarnueckux MeTO/0B pa3paboTaiite
BapUaHT MareMaTUueCKo Mojend. 2. BbIMOMHUTE — cofep)KaTe/NbHYl0, KOHLIENTYaJbHYH U
MaTeMaTH4eCKyl0 TOCTAaHOBKM [Jisi MaTeMaTM4eCKOM MOJie/M, OMNMCHIBAIOIell B3/1eT KOCMHYEeCKOro
arnmapara ¢ JIyHsl.

— 1. BbINomHUTE cofep)KaTelbHYI0, KOHLENTYyalbHY0 M MaTeMaTHUueCKyl ITOCTAaHOBKM [I/Isi
MaTeMaTH4eCcKOl Mofesu, OMUChIBalolllel MpolecC HarpeBaHWsI W 3aKUMaHUs 4YaiiHUKA. 2. BbINOMHUTH
cofiep>KaTe/ibHy0, KOHLIENTYa/JbHYI0 U MaTeMaTU4YeCKyr IOCTaHOBKM /I MaTeMaThUuyecKod MOZesH,
OTMChIBaOIIlel JBMKeHUe 3apsKeHHOM YaCTHUIlbl B MAarHUTHOM T10JIe.

— 1. TIpoBeauTte KnaccupuKalMi0 MaTeMaTUUeCKUX MoJesel Kraaccuueckod (usMku. 2.
BbINoMHUTL coziep)KaTe/ibHYH0, KOHLENTYa bHYI0 U MaTeMaTH4eCKyl0 IMOCTaHOBKH i1 MaTeMaTHu4eCcKon
MO/Ie/Td, OTUChIBAOIIel MocaZiKy CIyTHUKA B aTMocdepe 3eMiu.

4 MeTtopnueckye MaTepHuaJibl
Ins obecrieuenust mpoiiecca oOyueHHst W peIieHus 3a/jau 00yueHUsl UCTIONb3YIOTCS CIEAYIOIIHe
MarepHuaIbl:
— MeTOAWYeCKHWe MaTepuasibl, OMNpEAe/SAIONIMe TPOLeAyPbl OLIEHWUBAHUS 3HAHWN, YMEHWH,
HAaBBIKOB M (W/IM) OIbITA [eATeJbHOCTH, XapaKTepU3YHOIUX 3Tarnbl (OP-MHPOBaHUS KOMITETEHIHH,
COIIacHoO . 12 paboueii IpOrpamMMBI.

CornacoBaHa Ha noprane Ne 1243 15



4.1. OcHoBHas UTeparypa

1. baxsanoB, Hukomaii Cepreepuu. UwucieHHble MeTO[bl: YueOHOe mocobue st By30B /
H.C.baxsBanos, H.IT.)Kuzakos, I"M.KobenbkoB; M0oCKOBCKHMiT TOCyAapCTBeHHbIN yHUBepcuTeT uM. M. B.
JlomoHOCOBa. - 4-e u3z. - M. : BUHOM. Jlabopartopusi 3Hanui, 2006. - 636 c. (Hasuure B 6MOIMOTEKE
TYCYP - 130 3k3.)

2. Tony6eBa, H.B. MaremaTnueckoe MO[ie/IMDOBaHUe CHUCTEM U TIPOLIECCOB. [DeKTPOHHbBIN
pecypc] : YuebHble mocobusi — OnekTpoH. AaH. — CII6. : Jlanb, 2013. — 192 c. — Pexxum goctyma:
http://e.lanbook.com/book/4862 [ DnekTpoHHbIM pecypc]. - https://e.Janbook.com/book/4862#book_name

3. ManukoB, P.®. OcHOBbI MaTeMaTHMUeCKOTO MO/e/JMpPOBaHus. [DeKTPOHHbIM pecypc]
YuyeOHble 10COOUST — IneKTpoH. JaH. — M. : Topsiuas suHus-Tenekom, 2010. — 368 c¢. — Pexxum
JoCTyTa: http://e.lanbook.com/book/5169 [D1eKTpOHHBIM pecypc]. -
https://e.lanbook.com/book/5169#book_name

4.2. lonoiHMTe/IbHAA IMTepaTypa
1. Mygpos A.E. Uucnennsle merogsl A IIOBM Ha ssbikax 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.)

4.3. YueO0HO-MeToJuUeCKoe ocodue U MporpaMMHoe odecreueHne

1. YuebHo-meToaMueckoe rocobue «MaremMaTnueckoe MofenupoOBaHUe»: [ CTyZeHTOB TIO
HaripaBieHuto 210100 «DsyileKTpOHMKA U HaAHO3/MeKTpoHMKa» U 222900 «HaHorexHonorum wu
MUKDOCUCTeMHasi TexHUKa» / 3apukoBckas H. B. - 2014. 103 c. [DnektpoHHbI pecypc] - Pexum
npoctyma: http://edu.tusur.ru/publications/4607, cBo60gHBIH.

2. YuebGHoe mocobue «IIpuknasHas uHGpoOpMaThKa»: st cTyaeHToB 1o HampasieHuto 210100
«ONeKTpOHWKa W HaHOA3M1eKTpOoHUKa» U 222900 «HaHOTexXHO/JIOrMM W MUKPOCHUCTeMHasi TeXHUKa» /
3apukoBckas H. B. - 2012, 93 «c¢. [Onekrponseiti pecypc] - Pexum gocrtyma:
http://edu.tusur.ru/publications/4641, cBoGOAHBIT.

3. YueGHo-meTomuueckoe mocobue «[IpuknagHas wuHbopMmaTvka»: [l  CTyZeHTOB IO
HaripaBieHut0 210100 «DsyileKTpOHMKA U HAHO3JMeKTpoHMKa» U 222900 «HaHorexHonorum wu
MUKDOCUCTeMHasi TexHUKa» / 3apukoBckas H. B. - 2012. 103 c. [DnektpoHHbI pecypc] - Pexxum
noctyma: http://edu.tusur.ru/publications/4644, cBo60gHBIH.

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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