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
MopenupoBanue nH¢GpOpMaMOHHBIX CHCTEM

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

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

dopma oOyueHus: OUHas

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

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

Kypc: 4

CemecTp: 7

YuebOHbI 11aH Habopa 2014 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
6.0 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

HOucuuruiiHa «MogenupoBaHue nHbopMaloHHbIX cuctem» (b1.B.JIB.5.1) otHocuTCs K 670Ky 1
(BapuaTHBHas 4acTh).

[TpepiiecTByrOIMMY  AUCLUMIVIMHAMY,  (OPMHUPYIOLMMM  HaudajbHble 3HaHUS, SIBISIOTCA
crenyrolye JVCLUIIVHBI: VHcTpyMeHTaTbHbIe cpezcTBa MH(OPMaLMOHHBIX cucTeM,
VIHTe/ieKTyanbHble CUCTeMbl U TeXHOJI0rWY, [IpakTHkKa Mo mosydyeHuro NpodeCcCUOHaNbHBIX YMEHUN U
OrbITa MPoQeCCUOHATEHOM /1eATeTbHOCTH.

[Mocneayromumy AUCHUITMHAMU SIB/ISIFOTCS: BhinyckHas kBaymdukalioHHas pabora.

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;

B pesysnbraTe M3yueHUs: JUCLIMIUIMHEI CTYZEHT JOJKeH:

— 3HATh OCHOBHbIE TIOHSITUS U MeTO/jbl MaTeMaTU4YeCKOro aHasn3a, aHaIUTUHUeCKOU reoMeTpuH,
NMHEeWHOW anreOpbl, Teopun (GYHKLWN KOMIUIEKCHOTO TTepeMeHHOT0;

—  yMeTb [IPUMeHSTh MaTeMaThyeCcKue MeTOAbI [/ pellieHHs TPaKTUYeCKUX 3a7ad;

— BJajeThb 00s3aTe/IbHBIM MUHUMYMOM COjiep’KaHUsi OCHOBHOM 00pa3oBaTesibHOM MPOrpamMMbl
M0 MaTeMaTHKe /ISl JIaHHOTO HaripaBjeHWss (MaTeMaTH4ecKoro aHa/iu3a, aHaJUTHYecKOM reoMeTpuH,
NMUHeWHOM anreOpbl, Teopyn (QYHKLMN KOMIJIEKCHOTO TTepeMeHHOT0);

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

Bujibl yueOHOM /1esITe/TbHOCTH Bcero yacos CemecTpsl

7 cemecCTp
AynuTopHbIe 3aHATHS (BCETO) 108 108
[IpakTrueckue 3aHATHS 108 108
CamocTosiTenibHast paboTa (Bcero) 108 108
[ToaroToBka K mpakTUUeCKUM 3aHSITHSIM, CEMAHapam 108 108
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Bcero (6e3 3k3ameHa) 216 216
OO0111ast TPYJ0EMKOCTB Yac 216 216
3aueTtHble Eavnnnbl TpygoeMkocTH 6.0 6.0
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
3]
= &
=8
T &, = J
: 5 | 5% 25
gy T g = g T
S| ) = > g
No Ha3BaHusi pa3zienioB JUCLUATIIMHBI 5 5 o O S
& = o O = E
E 5 S " & %
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

5.3. Pa3je/bl JUCHHUIVIMHBI H ME&X/UCIHUIUIMHAPHBIE CBSI3H C 00eCIeYrnBalIUMH (TP eAbLyIMMH)

5.2. CopepkaHue pa3/ie/ioB JUCHUILUTHHBI (M0 JIEKIUAM)

He nipenycmotpeno PYII

U ofecreurBaeMbIMH (MOC/IeYIOIAMH) JUCHHIUTHHAMHA

Pazgenbl AUCIIUIUIMHBL U MEXIUCIUIUIMHAPHBIE CBSA3U C 0becrieunBarUuMy (TIpebIAyIiMU) U
obecrieuriBaeMbIMH (TT0C/IEAYIOIIMMU) JUCLIATUTMHAMM TIPe/ICTaB-/ieHbl B Tabviie 5.3.

Tabnuiia 5.3 - Pa3genbl AUCLUATIIMHBI M MEXKJUCIUIIMHAPHBIE CBSI3U

Ne pa3aesioB AAHHOM AWCLUTIIMHBI, /151 KOTOPBIX
Heo0OX0oIMMO H3yueHre 00eCTIeunBaOIUX U
Ne HaumeHoBaHMe AMCLAIIMH obecreurBaeMbIX JUCLIUILIMH
1 2 3 4 5
[TpeniecTBytoLMe AUCLUATIIUHBI

1 | MHcTpyMmeHTasbHBIE Cpe/iCTBa + +

HMH(OPMAaL[MOHHBIX CUCTEM
2 |MHTenieKTya/bHbIE CUCTEMBI U N N

TeXHOJIOTUU
3 |IIpakTuKa 0 MoyuyeHuto

rpoeccroHanbHbIX YMEHU 1 OTbITa +

npodeCcCUOHATBLHOM /eI Te/IbHOCTU

[Tocnepyroiye AUCLUIIIMHBL

1 | BeinyckHas KBandUKaLMOHHasi paboTa + + + + +
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5.4. CooTBeTCTBHE KOMIIeTeHIUM, ()OPMHUPYeMBbIX NPHU U3yYeHUH JUCIHHUIUTHHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLM, (OpMUPYeMbIX MNPU H3yUeHUW [UCLIMIUIVHBL, U BUJOB 3aHATHI



npe/icTaB/eHo B Tabsurie 5.4
Tabmia 5. 4 — CoOOTBETCTBME KOMIETEHLMM W BHUJOB 3aHATHH, (DOPMHMPYEMBIX TIPU H3YyUeHUH
IUCIATUTUHBI

Buabl 3aHgTHI
= £
= S
~ = O
= 5
= o (=%
= I -
an M <
& g T ®OopMEBI KOHTPOJIS
2 2 2 g d
E ] <]
C 5 =
N4 = o
= =
) o
© S}
=¥ =
= =}
O
ITK-25 + + KontposbHasi pabora, JlomaiiiHee
3ajanue, OTueT 1o UHUBU/yaTbHOMY
3a/jaHui0, KOHCIeKT camoIoir0TOBKH,
KosnoksuyMm, KoMIioHeHT
CcBOeBpeMeHHOCTH, OTpoC Ha 3aHATHAX
6. IHTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3ALUH 00yUeHHUs
He mipegycmotpeno PYII

7. JTabopaTopHbIA MPAKTHKYM
He npegycmotpeno PYII

8. IlpakTHueckue 3aHATUA
CojiepskaHue pakKTHYeCcKHUX paboT nprBeieHo B Tabwuiie 8.1.
Tabsura 8. 1 — CozpeprkaHue NMpakKTUUECKUX paboT

T g =
2 3=
9 = 0
: S5
HasBanwst paszenos CogepykaHre MpaKTUYeCKUX 3aHATHN § ) % é
=
= S
7 cemecCTp
1 Onpenenenuvie ¥ Ha3HaueHUe ITonsitie Mmogenu. OnpeneneHue MOJEH. 4 IIK-25
MO/Ie/IMPOBaHUsI CgoiictBa mogesnei. Lenu
MO/Ie/IMPOBaHMUS.
Ntoro
2 Knaccudukauys mojeneit Knaccudukaiusi mogeneit. 8 [TK-25
Knaccudukanys MmareMaTrnyecKux
Mozeneit. Knaccudukarus B
3aBUCUMOCTH OT CJIOKHOCTH 00beKTa
MoJieupoBaHusl. Knaccudukaiys B
3aBUCUMOCTH OT Oreparopa MOJeJIH.
Knaccudukaiiysi B 3aBUCUMOCTU OT
rnapameTpoB mojenu. Knaccudukaiys B
3aBUCUMOCTH OT Lie/iel MO/ e/TMPOBaHus.
Knaccudukanys B 3aBUCUMOCTU OT
MEeTOZI0B UCC/IeJOBaHUS.
Nroro 8
3 Oraribl IOCTPOeHUe OO6cnenoBaHue 00BEKTa MO/IE/TUPOBAHUSL. 64 [TK-25
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MareMaTh4eCcKor Mozenu KoHrienryanbHast TOCTaHOBKa 3aJ,aun
Mo/ie/TMpoBaHusl. Maremaruueckas
TIOCTaHOBKA 3aJja4y MO/Ie/TMPOBaHUSI.
Bri6op 1 o60cHOBaHMe BEIOOpa MeToja
peliieHus 3afa4d. V3yueHne MeTo/10B
pelieHus 3afa4. Peanv3anus
MaremMaTh4yecKoi MO/ie/iv B BUJie
nporpammel Ay OBM. [IpoBepka
a/leKBaTHOCTH Mogiesu. [IpakTryeckoe
WCT0/Ib30BaHKe MOCTPOEHHOW MOZesIN U

dHaJ/IW3 pe3y/IbTaTOB MOJE/TMPOBAHUSA

Nroro 64
4 CTpyKTypHbIe MOZe/x [ToHATHE CTPYKTYPHBIX MOZeJIen. 16 [TIK-25
Crioco6bI MOCTPOeHUsI CTPYKTYPHBIX
MoO/ieJIen.
Nroro 16
5 MogenupoBaHue B yCI0BUSX [IpyunHel NOsIBNIEHUSA 16 ITIK-25

Heorpe/ie/IeHHOCTeN U UX BU/IbI.
MogenupoBaHye B yCI0BUAX
Heor1pe/ie/IeHHOCTH, OMKChIBaeMOM C
MO3ULMM TEOPUU HEUeTKUX MHOXKeCTB.
MopenvpoBaHue B yC/IOBUSX
CTOXaCTU4YeCKOU Heollpe/e/IeHHOCTH.
MopenvpoBaHue MapKOBCKUX C/TydalHbIX
TNIPOLIeCCOB.

Wtoro 16

Heorpene/J1eHHOCTU

Wtoro 3a cemectp 108

9. CamocrosiTesibHast padora
Buzbl camocTosiTeNlbHOM paboThl, TPYA0eMKOCTh U (hopMupyeMble KOMITeTeHLIMH TIpeJCTaB/eHbl B
tabmmie 9.1.
Tabsura 9.1 - Bujbl caMocTosiTesIbHOM paboThl, TPYI0EMKOCTb U (JOPMHpPYeMble KOMITeTeHLIUH

2 <
3 =
S g2
BuJbI CAMOCTOATENBHOM | > O
Ha3saHnus paszenos g " =T @opMBI KOHTPOJIA
paboTel S s g
S 2 =
o o 2
= S}
7 cemecCTp
1 Onpegenenvie u ITogroroBka K 2 IK-25 Ornpoc Ha 3aHATUSIX
Ha3HaueHue MPaKTUUYe CKUM 3aHSTUSIM,
MO/le/IMPOBaHUsI ceMHHapam
HToro 2
2 Knaccudukanys IToaroroBka K 6 IK-25 HomarHee 3aziaHue,
Mozesen MpaKTUYe CKUM 3aHATUSIM, KoHTposnbHas paboTa,
CceMUHapam Ornpoc Ha 3aHATUSIX
HToro 6
3 Drarbl OCTPOeHHe ITogroroeka K 40 |IIK-25 JomarirHee 3aanue,
MareMaTUueCKOW MOZie/id | TIPaKTH4YeCKUM 3aHSATUSIM, KomnoneHT
CceMUHapam CBOEBPEMEHHOCTH,
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KWToro 40 KoHTposbHas pabora,
Otuer 1o
VHJVBU/1yaJIbHOMY
3a/JlaHUI0
4 CtpykrypHble Mmozend | IToaroroBka K 36 |IIK-25 HomaiHee 3aziaHue,
MpaKTAYe CKUM 3aHSATUSIM, Ornipoc Ha 3aHATHSAX,
CceMUHapam Otuet 1o
VH/JVBU bHOM
Ntoro 36 AMBHya/IbHOMY
3a/laHUI0
5 MogenupoBaHue B IToaroroBka K 24 |TIK-25 Konnoksruym, KoHcriekt
YCJIOBUSIX MpaKTUYe CKUM 3aHATUSM, caMonoAroToBku, Omnpoc
Heorpele/IeHHOCTH ceMHHapam Ha 3aHaTUsIX, OTUeT 1o
Vitoro 24 VHJVBU/lyaJIbHOMY
3a/JaHUI0
Wtoro 3a cemecTp 108
Utoro 108
9.1. TemaTHKa NpakKTHKH
1. I'pynmsbl onucaHus HeollpezeeHHOCTH
2. Bblunc/ieHre WHIEKCOB paHXMPOBAHUS
3. 3apjaua yyeTra Cly4alHOCTH

4. V3yueHue CTPYKTypHOM MOJileTd B CJ/iyuyae OIWCAHUSI [BWKeHUs [JehopMHUpyemMoro

(Haripumep, yripyroro) Tena

5. BpemeHHbIe CTPYKTypHbIE MOZe/A

6. Hepapxuueckue CTPYKTypHbIE CXeMbl

7. Mertoabl aHa/v3a U CHUHTe3a

8. TIpopaboTka TeopeTHUeCKOro Marepraia

9. 1. IIporecc co3manus /000N MaTeMaTHueCKOW MOZie/H (TI03TarTHOCTb).

10. 2. Orama oOciemoBaHusi oObekTa. IlocTpoeHHWe cojepskaTe/ibHasi TIOCTAHOBKA 3ajjaum.
Pa3paboTka MaTeMaTU4YeCKOW MOZeNH 3ajiaud 1o BapuaHTaM. ®OpMHpPOBaHWE TEXHUUECKOTO 3a/jaHMus,
TIPOEKTUPOBaHUe CTPYKTYpPbl MPOrpaMMHOIO KOMIUIEKCA, KOAWPOBaHME aaropuTMa, TeCTUpOBaHWe U

OT/1aKa,

11. 3. W3yueHune U peanu3alvs UUCJIE€HHBIX METOAOB HEOOXOJUMBIX [/l TIOCTPOEHUS

MareMaTUuueCKUX Mojienen.

12. Knaccudukaiyss mareMaTHyeCKMX Mojiefield K/lacCUUeCKUX 3aKOHOB (PU3MKU 10 BCEM
KpUTEpUsIM, U3yUeHHBIM B X0/le 3aHSATHUS

10. KypcoBas pabora

He npenycmotpeno PYII

11. PediTMHrOBas cucTeMa AJIA OL[€HKH YCII€eBdeMOCTH CTYAE€HTOB

Tabsuria 11.1 — BanbHbIe OLIEHKHU /IJ1s1 37IEMEHTOB KOHTPOJISI

11.1. ban/ibHbIe OLleHKH /11 3/1eMeHTOB KOHTPO0JIsl

o o MakcumanbHbIN
. MakcumasibHbIU MakcumasibHbIN
OneMeHTHI yueOHOM Oasu1 3a Iepuog Bcero 3a
6amnHa 1-yro KT ¢ | 6aut 3a mepuof,
JleaTeIbHOCTU Mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHel] cemecTpa
7 cemeCTp
[JomaniHee 3azaHve 8 4 6 18
Konnoksuym 12 12
KomrioneHT 8 4 6 18
CBOEBPEMEHHOCTH
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Koncnekr 4 4 8
CaMOIIOZIrOTOBKH!

KoHTposbHasi pabora 4 4 8
Oripoc Ha 3aHATHAX 2 4 4 10
Ortuer 1o 12 6 8 26
WHJVBUlyalbHOMY

3a/laHUI0

Wtoro Makcumym 3a 30 26 44 100
Tepuoz,

Hapacraroiym utorom 30 56 100 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 3@ KOHTPO/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabnuua 11. 2 — [NepecueT 6a//10B B OL|eHKU 38 KOHTPOJIbHbIE TOYKU

basbl Ha [1aTy KOHTPOIBHOW TOUKU Ouenka

> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5

Ot 70% 10 89% oT MakcMManbHOW CyMMBbI O6asioB Ha gary KT

4
Ot 60% 1o 69% OT MakcMMasIbHOM CyMMbI OaioB Ha gaty KT 3
2

< 60% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT

11.3. ITepecuet cymMmMbI 6a/IVI0B B TPAAMIUOHHYIO U MEeXKAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 06a//IOB B TPAJULIMOHHYIO U MEKIYHAPOAHYIO OLIEHKY TIpe/iCTaB/IeH B Tabiuiie
11.3.
Tabsura 11. 3 — ITepecueT CyMMbI 6a/I/IoB B TPAJULMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroeas cymma 6asinoB,

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

JK3aMeH

5 (0TIMYHO) (3aUTeHo) 90 - 100 A (oT/1M4HO)
85-89 B (oueHb x0poi110)

4 (xopo11o) (3a4TeHo) 75 -84 C (xopo1wo)
70 -74
65 - 69 D (ymoBneTBOpUTEHHO)

3 (YZ0BNeTBOPUTE/BLHO) (3aUTeHO) 60 - 64 E (HocpeAcTBerHo)
2 (Hey0BICTBOpHTE/IEHO) (He Hike 60 6asos F (HeynoBneTBOpUTENBHO)

3auTeHO)

12. YuedHo-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTeparypa

1. baxsanoB, Hukomaii CepreeBuu. UucneHHble MeToAbl: YueOHOe mocobwe st By30B /
H.C.baxsanos, H.I1.)Kuzakos, I.M.Ko6e/nbkoB; MOCKOBCKHI TOCYZlapCTBeHHbIN yHUBepcUTeT uM. M. B.
JlomoHOCOBa. - 4-e u3g. - M. : BUHOM. Jlaboparopust 3Hanuii, 2006. - 636 c. (Hanuuve B OMO/IHOTEKe
TYCYP - 130 3k3.)

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 ocobusi — IOnekTpoH. JaH. — M. : Topsiuas nuHMs-Tenekom, 2010. — 368 c. — Pexum
JOCTYyTIa: http://e.lanbook.com/book/5169 [Dn1eKTpOHHBIM pecypcl. -
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12.2. lonoHHUTe/IbHAA IMTEpaTypa
1. MygpoB A.E. Yucnennsie Metoabl aasi [IDBM Ha si3bikax Beiicuk, ®optpan u Ilackanb. —
Tomck: MIT «Packo», 1991. — 270c. (Hamuune B bubmoreke TYCYP - 111 3K3.)
2. AmocoB A.A. [ybunckuii FO.A., KonueHoBa H.B. BelunciurenbHble MeTObI AJIs
umkeHepoB. M.: MOU, 2003. — 594c. (Hamuuue B 6ubmoreke TYCYP - 20 3k3.)

12.3. YueOHO-MeToAMYECKOe TOCOOHEe ¥ MPOrpaMMHOe ofecreyeHme

1. 3apukoBckas H.B. MATEMATUYECKOE MOIEJIMPOBAHUE. YuebHO-MeToAMUeCKOe
nocobue /s ayJUTOPHBIX TPAKTHUECKUX 3aHSATHH, 71a00paTOpHBIX paboT M CaMOCTOSITeNbHBIX paboT
ctygeHToB. — Tomck: Tomckuii TrocylapCTBeHHbI  yHUBEPCHUTET CUCTeM  yIpaBjieHusT U
paguoaniektpoHuku (TYCYP), 2014. — 103 c. [OnekTpoHHbii pecypc] - Pexum goctyma:
http://edu.tusur.ru/publications/4607, cBoOOAHBIT.

2. YuebGHoe mocobue «IIpuknasHas uHGoOpMaTvKa»: s cTyaeHToB 1o HampasiaeHuto 210100
«ONeKTpOHWKa W HaHOA3M1eKTpOHUKa» U 222900 «HaHOTexXHO/JIOrMM W MUKPOCHUCTeMHasi TeXHUKa» /
3apukoBckas H. B. - 2012, 93 «c¢. [Onekrponsseiti pecypc] - Pexum pgocrtyma:
http://edu.tusur.ru/publications/4641, cBoGOAHBIT.

3. 3apukoBckas H.B. TIPUKITAJHASA MH®OPMATUKA (uucieHHble MeTOAbl). YueOHO-
MeTofuUeckoe Tiocobue [jis  ayAWTOPHBIX TPaKTUUeCKUX 3aHSATHM, JiabopaTopHbIX pabor
CaMoCTOsATe/IbHBIX paboT cTymeHTOB. — Tomck: TOMCKHII TrOCyZapCTBeHHBIM YHHUBEPCHUTET CHCTEM
yripaBieHust U paauo3ekTpoHuku (TYCYP), 2012. — 103 c. [DnekTpoHHbIN pecypc] - Pexkum poctyma:
http://edu.tusur.ru/publications/4644, cBO6GOJHBIT.

12.4. Ba3bl AaHHBIX, HUH(OPMALIIOHHO CTIPABOYHbIE U MOUCKOBbIE CUCTEMBI
1. BbosipuumHOB 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 IPOBeJIeHUsT 3aHSATHI:
- KOMITbIOTepHbIH Kj1acc (20 KOMITbIOTEPOB);
- IPOEeKTOp (MHTepaKTHUBHAs AOCKA) [/1s1 JeMOHCTpaLMX Mpe3eHTaL|ui.
TpeboBaHus K 060pyJ0BaHUIO pabOUYMX MECT MperofaBare/isi U 00yUaroluXCs:
BuzeonpoekTop, HOyTOYK, TIepeHOCHOW 23KpaH. B KOMIBIOTEPDHOM KJjacce JO/DKHBI ObITh
yCTaHOBJ/IEHBI OTlepaljuoHHbIe cucTeMbl, cpeficTBa MS Office; Word, Excel, PowerPoint, VisualStudio.

14. ®oHpA 011eHOYHBIX CPe/ICTB
@DoH/| OL}eHOYHBIX CPe/iCTB IpYBe/ieH B IPUIOKeHUH 1.

15. MeToanueckKye peKOMeH/AaLH M0 OpraHu3aui U3ydeHusl AUCLUITHHbBI
be3 pekomeHganuu.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

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

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
MopenupoBanue nH¢GpOpMaMOHHBIX CHCTEM

YpoBeHb 00pa30BaHus: BbICIIee 00pa30BaHue - DaKa/laBpUaT

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

dopma obyueHUs: OUHAsA

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

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

Kypc: 4

Cemecrtp: 7

YuebHbIi 171aH Habopa 2014 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

— I'pynmsl onvcaHus Heorpee/eHHOCTH BrluvciieHMe WHEKCOB paH)XUpPOBaHUsA 3ajjauya yuyeTa
C/ly4aliHOCTH BpemeHHble CTPYKTypHBIe Mofient Mepapxuueckue CTpPYKTypHble cxeMbl MeTozbl aHanmsa
Y CUHTe3a

— Kraccudukanuss maremathueckux Mogenel KJaCcCMUeCKUMX 3aKOHOB (U3UMKHA 10 BCEM
KpPUTEpUsIM, N3yUeHHBIM B XO/le 3aHATUS

— MogenvpoBanie B yC/IOBUAX CTOXaCTUUECKOM HeolpeelleHHOCTU. MogenrpoBaHue
MapKOBCKHX CJTIy4alHbIX IIPOL[eCCOB.

3.2 TeMbI K0/I/IOKBUYMOB
— I'pynnel onucaHust Heonpeze/eHHOCTU BrluncieHre WHJEKCOB PaHXMPOBaHUsA 3ajiaya 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

— PaspaboTka MaremMaTHyeckoM Mojend 110 BapuaHTaM, C COOJIIOleHHeM STarHOCTH:
obcnenoBanne 00beKTa, TOCTPOEHHWe COJep)KaTelbHasi TOCTAaHOBKA 3a7laud, (OpMHpOBaHUe
TeXHUUYECKOTO 3a/laHusl, TMPOEKTUPOBaHUE CTPYKTYpbl IIPOrPaMMHOIO KOMILIEKCa, KOAWpOBaHHeE
aJITOPUTMA, TECTUPOBAHUE M OT/IaZIKa. - 3a7aua 0 OackeTOOMMCTe: OMUCATh TOIeT 0AaCKeTOOMBHOrO MsTYa,
OpoIIeHHOr0 UTPOKOM B 0acKeTOO/IbHYIO0 KOP3UHY. - 3a/laua O BoJieiibo/mcTe: onycaTh MoJieT Msiua rocjie
yAapa Mo HeMmy TOfaloIiero BosielbonmcTa. - Urpa B OWIbSIpA: MOZeIMPOBaHME TIPOLeCCa JBHKEHHS
OUBSIPAHOTO 111apa. - 3aMO/leIMPOBaTh /IBWKeHe IIapuKa B cepruueckoil siMke - 3a1aua o ¢yrbomucre:
NeHalbTH - MOJZle/IMpOBaHue [BIDKEHHSl JIOAKU T0 peKe - 3ajaua O JIbDKHUKe: [BW)KeHHWe JIbDKHHUKA
e/ly1llero € ropsl - MOZe/IMPOBaHye IBW)KEeHUS YaCTUL[bl B MarHUTHOM [10J1e

— W3yueHne W peanu3als UUCJAEHHBIX MeTOZOB HeOOXOJUMBIX [JIi  TIOCTPOEHUst
MaTeMaTH4YeCKUX MOJe/lel: - pellleHVe HeJIMHeMHbIX ypaBHeHWH (HaXOXJeHue KODHeld ypaBHeHUWM) -
pellleHUe CUCTeM JIMHeHHbIX anrebpanueckux ypaBHeHHWe MeTozfoM [aycca, MeTtozom 3eiijens -
BBIUKC/IEHHEe WHTerpasioB (2 MeToza) - pelleHHe OOBIKHOBEHHBIX [JuddepeHIaTbHbIX YPaBHEHUN
MeToZioM OJiiniepa, MeTofoM PyHre-KyTra - Bbluuc/ieHWe orpejenuTens W o0paTHOM MaTpuibl -
VHTeproaMpoBaHue MeTozioM JlarpaH)ka - UHTepIIoIMpOBaHKe CIijlaiiHaMu - AuddepeHLipoBaHNe

3.5 TemMbl 0IPOCOB Ha 3aHATHUAX

— Tlonsitue mogenu. OripefenieHre Mogenu. CBoiicTBa Mogesielt. Lieny MozpenpoBaHusi.

— Knaccudukanus mogeneil. Knaccudukauys marematuueckux mogeneid. Knaccudukaiys B
3aBUCUMOCTH OT CJIO)KHOCTH OObeKTa MojenvpoBaHus. Knaccudukaiys B 3aBUCMMOCTH OT olleparopa
Mogenu. Knaccudukaiiyisi B 3aBUCMMOCTU OT mapameTpoB mogenu. Knaccudukaiys B 3aBUCUMOCTUA OT
esieit MozienpoBaHus. Kiaccrudukaiysi B 3aBUCUMOCTH OT MEeTO/I0B UCC/Ie/I0BaHUSI.

— Ortanbl MOCTpoeHUss MareMaTthyeckol Mojenu. OO6csiefoBaHMe 00beKTa MOJeIMpPOBaHUs.
KoHulentyasnbHasi TOCTaHOBKAa 3a/jlauM  MOJe/NMpoBaHus. Maremariueckasi TIOCTaHOBKAa 3aJjauu
Mo/iesiupoBaHusi. Beibop 1 060cHOBaHMe BbIOOpa MeTo/ja pellleHust 3a/jauu. 3yueHre MeTO/IOB pelleHust
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3ajau. Peann3anys marematvuyeckod Mogfend B BHge mnporpammel yis OBM. IIpoBepka ajekBaTHOCTH
Mogenu. [IpakTryeckoe UCIOIb30BaHUeE TOCTPOEHHON MO/Ie/I U aHa/Iu3 pe3y/ibTaToB MO/je/IMPOBaHMsI.

— TIlonsaTHe cTPYKTYpHBIX Mozesieil. CriocoObl MOCTPOeHUs CTPYKTYPHBIX MOZesiel.

— IlpuuvHBl NOSIBNEHUsS HeONpeZeIeHHOCTeM W KX BHABL. MoJenupoBaHWe B YC/IOBHUAX
Heorpe/ie/IeHHOCTH, OMKUChIBAEMOM C MO3ULIMI TeOpHUY HeYeTKUX MHOXXeCTB. MoZie/lMpoBaHye B YCI0BUSIX
CTOXaCTUYeCKOU Heollpee/leHHOCTH. MozemMpoBaHue MapKOBCKUX CJIy4aliHbIX ITPOLIeCCOB.

3.6 TeMbI KOHTPO/IbHBIX padoT

— Kraccudukanus npeznokeHHOro BapvaHTa MareMaTUYecKWX MoJiefieid 1Mo BCeM TUIlaM: B
3aBUCUMOCTH OT CJIOKHOCTH OOBeKTa MOJe/MPOBaHMs, B 3aBUCHUMOCTHA OT OIepaTopa MOfend, B
3aBUCHMOCTH OT MapamMeTpoB MOJe/H, B 3aBUCHMOCTHM OT Lie/iell MOZe/IMpOBaHusl, B 3aBUCUMOCTU OT
MeTO/I0B UCC/Ie/IOBaHHUS.

— PewmmTh 3ajady MO IOCTPOEHUIO MareMaTU4eCKOM MOJeIU. C y4eTOM BCeX 3TaloB ee
nocTpoeHusi: obcnefoBaHre 00beKTa MOJe/NUpoBaHUs, (OPMUPOBaHKE KOHLIENTYyaJbHOM IOCTaHOBKU
3alauy MOZeMPOBaHMs, MaTeMaThyecKasi IOCTaHOBKA 3aZlauy MOe/IMPOBaHUs, BEIOOD M 000CHOBaHMe
BbIOOpa MeToZia pellleHUs 3a/lauy, peasu3allyisi MaTeMaTHueCcKoil MOJiesil B BHZle Tiporpammsl it OBM,
TIpOBepKa a/leKBaTHOCTU MOZEJIH.

3.7 Bonpocs! AuddepeHUPOBAaHHOTO 3aUyeTa

— 1. IlpoBegure Knaccu(UKalLMi0 MaTeMaTUUYeCKUX MoOJesiell K/1acCUYeckord (QU3MKU. 2.
BoINonHUTE copieprkaTebHY0, KOHLIENTYya/IbHYI0 U MareMaTh4yeCKyo MOCTAaHOBKHU JjIsl MareMaTrrhyeCKOu
MO/le/Tv, OTUChIBAIOILIel MOCaIKy CIyTHUKA B aTMochepe 3eMIIu.

— 1. Kocvyyeckuii armapar coBeplilaeT ABW)KEeHHe 0 opbuTe BOKPYT 3eM/Id U MOXKET OBITh
BUJIEH HEKOTOpbIM HabstofjaTesieM, HaXOASILIMMCS Ha ee TI0OBEePXHOCTM B TOYKe C 3aJaHHbIMU
KOOpAWHAaTaMH. BBINOMHUTE cofiep)KaTe/bHyH0, KOHLIENTYalbHYH) M MaTeMaTUUeCKyH IMOCTAaHOBKU [JIs1
MaTreMaTh4yeCKOM Mo/ie/iv, OIMUChIBalOIlel ABM)KeHHe KOCMUYeCcKOro arirapata 1o Heb6ocBofy 3emiu C
TOYKH 3peHust Habmogaress. 2. Pa3paboraiiTe MPOCTy0 aHA/TUTUUECKYHO MOJIe/b, IIPOAHATU3UPYITE ee C
MO3ULIMK  CJIOKHOCTM OOBeKTa, OIepaTopoB, THMA BXOAHBIX M BBIXOJHBIX T[apaMeTpPOB, Lieu
MozenvpoBaHus. IlpoBeauTe UWC/I€HHBIE SKCIIEPUMEHTBHI [Ji Pas3/MUHbIX 3HAYeHUM BXOAHBIX
repeMeHHbIX.

— 1. BbINomHUTE cofep)KaTelbHYI0, KOHLENTYyalbHY0 KM MaTeMaTHUueCKyl IOCTAaHOBKM [i/Isi
MaTeMaTUYeCKOM MO/Ie/id, OIUCHIBAIOIIel [BW)KEHHWe I[IapuKa B Cdepudeckoi sMke. BwiOpath u
peann30BaTh METOJ, pelleHUs MoyYeHHOM MaTeMaThuyeckou 3ajaud. ViccnenoBatb TpaeKTOPUM 11apuKa B
3aBUCUMOCTH OT HayajbHBIX ycjaoBuiA. 2. Pa3paboraiiTe MaTeMaTU4YeCKyl0 MO/e/Ib JABVDKEHUS
KeJIe3HOJJOPO)KHOTO COCTaBa. B repBoM MpUOIMKeHUM BaroHbl MO>KHO CUMTATh abCO/IFOTHO >KeCTKUMMU
Te/laMU, CBSI3U MeX/y HUMHU - JIMHEWHbIMU WM HEJIMHEUHO yIIPYTUMMU.

— 1. BbInomHUTE cofep)KaTelbHYI0, KOHLENTyalbHY0 KM MaTeMaTHUueCKyl ITOCTAaHOBKM [I/Isi
MaTeMaTUUeCKOM MOJe/v, OMUChIBAKOIeN MPOLeCC HarpeBaHWsl M 3aKUMaHUsl YalHUKa. 2. BeIMOMHUTH
cofiep>KaTe/ibHy0, KOHLIENTYaJbHYI0 W MaTeMaTU4YecKyr IIOCTaHOBKM /i MaTreMaTUuyecKol MOgesu,
OMUCHIBAIOILIEN IB)KEeHHe 3apsKeHHOW YaCTHULbl B MarHUTHOM TI0JIe.

— 1. Pa3pabotaiiTe KOTHUTUBHYIO, COZIEp>XKaTeJIbHYI0 U KOHIIEMTYa/lbHYI (CTPYKTYPHO-
(yHKIIMOHA/IbHYI0 ¥ TMPUYMHHO-C/Ie[ICTBEHHYI0) MOJenu ONTUMaabHoro (c Bameil ToOuku 3peHust)
pacrnycaHusl JBYKEHHsI O0ILeCTBEHHOTO TpPaHCTopTa. [lombITaliTech OLIEHUTH pa3inurie KOTHUTUBHOUW U
coziep>kaTenibHON Mogiesiu. C MCTob30BaHUEM JIOCTYIHBIX Bam mMaremarnueckux MeTO/IOB pa3paboTaiite
BapMaHT MareMaTUUeCKOW Mogenud. 2. DBbINOMHUTE — CofeprkaTesbHYH0, KOHLIENTya/lbHYH U
MaTeMaTH4eCKyl0 TOCTAaHOBKM [jisi MaTeMaTM4eCKOM MOJe/H, OMNMCHIBAIOIel B3/1eT KOCMHYEeCKOro
armapara ¢ JIyHsl.

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

2. YuebHoe nocobue «IIpukiagHas uHbopMaThKa»: s CcTyzeHTOB 1o HaripapieHuio 210100
«ONeKTpOHHWKa Y HaHO3/1eKTpOoHuKa» U 222900 «HaHOTexXHO/OrMM ¥ MUKPOCHMCTeMHas TeXHUKa» /
3apukoBckas H. B. - 2012, 93 «c. [DnekrpoHHbli pecypc] - Pexum  gocTyma:
http://edu.tusur.ru/publications/4641, cBOGOJHBIT.

3. 3apukoBckasi H.B. TTPUKJ/IAIHAS MH®OPMATUKA (urcieHHble MeTOABI). YueOHO-
MeToAu4Yeckoe T1ocobue st  ayAWTOPHBIX TIPAKTUYEeCKUX 3aHATHM, /1ab0paTopHBIX pabor u
camoCTosiITe/IbHBIX paboT crygeHToB. — Tomck: ToOMCKHM rocCylapCTBeHHBbIH YHHUBEPCHUTET CHUCTEM
ynpaeiaeHus U paanosiekTpoHuku (TYCYP), 2012. — 103 c. [DnekTpoHHbIH pecypc] - Pexxum goctyma:
http://edu.tusur.ru/publications/4644, cBoOOAHBIT.

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