MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOUYAS TTPOI'PAMMA YUEBHOM JUCLINTTIHEI
MojenupoBaHue ¥ ONITUMHU3ALMSA TeXHOJIOrHUecKHXx npoueccos POC

YpoBeHb OCHOBHO# 00pa3oBare/ibHOM MporpaMmbl: bakanaBpuar

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TEXHOIOTMSA 3/1eEKTPOHHBIX
CpeACTB

[Tpodub: TexHom0rus 31€KTPOHHBIX CPEACTB

dopma oOyueHUs: OUHAA

dakynsreT: PK®, PagnokoHCTpyKTOpCKHH (haKyabTeT

Kadeznpa: PATOM, Kadeapa paju03/1eKTPOHHBIX TEXHO/IOTHI U 3KO/IOTHUECKOr0 MOHUTOPHUHT A
Kypc: 4

CemecTp: 7

YueOHbIi 1i71aH Habopa 2015 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 7 cemecCTp Bcero EvHunb
1 Jlekuu 36 36 4acoB
2 [IpakTrueckue 3aHATHSA 36 36 4yacoB
3 JIabopaTopHble 3aHSTHS 16 16 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 88 88 yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 16 16 4yacoB
6 CamocrosiTesibHasi paboTa 92 92 4acoB
7 Bcero (6e3 3k3ameHa) 180 180 YyacoB
8 ITogroroBka u cZjaya 5K3aMeHa 36 36 YacoB
9 OO6111ast TPYyZI0EMKOCTh 216 216 YacoB

6.0 6.0 3.E

OK3ameH: 7 ceMecTp
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JIUCT COIVIACOBAHMIA
Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cmeumansHOCTH) 11.03.03 KOHCTpyWpOBaHWe U TeXHOJIOTUS 37€KTPOHHBIX CPEeZCTB, YTBEPKIEHHOIO
2015-11-12 ropa, paccMOTpeHa Y yTBep>kK/ieHa Ha 3aceflaHru Kadeapsl «___ » 20__ ropa,
TPOTOKOJ Ne

Pa3paboTumku:
nipodeccop kadenpa POTOM Cwmuphos I B.

3aBeayromumii obecreunBarolei Kad.
POTOM Tyes B. U.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

HekaH PK® O3epkuH /. B.
3aBenyroluii BeIMycKaroiieit kag.

POTOM Tyes B. .
OKCIePThI:

nipocdeccop Kadenpa POTOM Kaprames A. T.
noueHT Kadheapa POTOM XpucTtiokos B. T.

CornacoBaHa Ha noptane Ne 2599 3



1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI

[IpeameTOM U3yueHHUs SIBJISIFOTCS METOAbl MOZE/JMPOBAHUS U ONTUMU3ALMU TeXHOJIOTU-YeCKUX
ripotieccos npoussozgcrsa POC.

Llesibto TIpemnofiaBaHusl JUCLUTUTUHBI SIB/ISIETCS 00yueHHe CTY[AEeHTOB 3HaHUSM M TpaKTh4e-CKUM
HaBbIKaM I10 COCTaB/IeHUI0 MaTeMaTH4eCKUX MOZe/er TeXHOJIOTMYeCKUX NpoLeccoB npous-sogcrea POC
Y ONTUMU3ALMU UX PEKUMOB /I MIOBBILIEHNH 3(PPEeKTUBHOCTH MPOU3BO/CTBA U KaueCTBa BbIyCKaeMOM
NIPOAYKLUU.

OCHOBHBIMM 3aJjladyaMM U3y4yeHUs Kypca «MopenvpoBaHue ¥ ONTHUMU3ALUA TeXHOJIOTMYeCKUX
riporjeccoB IC» ABIAOTCA:

-IDUBUTHE CTYAE€HTaM 3HaHWK B O00JaCTH aHa/M3a W CUHTe3a CJIOKHBIX CTOXaCTUYeCKUX
TIPOLIeCCOB;

-o0yueHHe CTY[IEHTOB YMEHHIO CO3/laHMs MaTeMaTUYeCKUX Mogeseld  pa3HOOOpa3HBIX
TEeXHOJIOTMYeCKUX MPOLIeCCOB;

-UCI0/Tb30BaHMsI MaTeMaThyeCKUX Mo/esiel /11 MOZle/TMPOBaHUs U ONTUMU3ALIMK Pa3HOOOpa3HbIX
TeXHOJIOTUH Y KOHCTPYKLIMH, a TAKXKe U1l UX IPUMeHeHUs B IIpolLieccax yIpas/eHHs IPOU3BOZCTBOM.

1.2. 3agauy JUCIMIIIAHBI
— OcHoBHOU 3ajjaueil W3y4yeHUs JUCLIMIUIMHBI SIB/IIETCS TIPUBUTHE CTyJEeHTaM 3HaHWM B 00-
JIaCTM aHa/lW3a M CHHTEe3a CJIOKHBIX CTOXACTHUECKUX TMPOIeCCOB, OOyueHWe WX YMEHHWIO CO3/IaHus
MaTeMaTHUYeCKHUX Mojiesieli pa3HOOOpa3HbIX TEXHOJIOTUUECKUX TIPOLIECCOB U MCIIOMb30BAHUS ITUX
MoZIesiel J7ist MOJIe/TMPOBaHUSI M OTITUMM3AIIMK Pa3HOOOPAa3HbIX TEXHOIOTUN U KOHCTPYKLIWH, a TakxkKe JJIs
TIpPUMEeHEeHHsI STUX Mo/Jie/ield B TIpOLjeccax yIipaB/ieHusi TPOM3BO/ICTBOM. ;

;
2. MecTo pucimiuinHel B cTpyKrype OITIOII

HuciunivHa «MogenupoBaHue W ONTUMU3ALMA  TEXHOJOTMYECKUX TipoueccoB  POC»
(b1.B.[1B.4.1) otHOCUTCs K 610Ky 1 (BapuaTHBHasi YacTh).

[TpepiiecTByrOIMMY  AUCLMIVIMHAMY,  (DOPMUPYIOLMMM  HaudajbHble 3HAaHUS, SIBISIOTCSA
c/lefiyloliye AUCLUMIVIMHBL ABTOMaTHM3MpOBaHHOe mpoekTvpoBaHue POC, BaesneHue B mpodeccuro,
MopempoBanue miporieccoB U 00bekToB (I'TI02), OCHOBBI KOHCTPYHMPOBAHMS 3/I€KTPOHHBIX CPE/CTB,
[TpakTyKa 1Mo nosyuyeHuro npodeccroHanbHbIX YMEHUH 1 OTbITa MPOQeCCUOHATBEHOM 1eATeIbHOCTH.

[Nocnepyromumu  AMCLMIVIMHAMK ~ SBASIOTCS:  BbimyckHass — KBanu@UKaloHHass — pabora,
[IpensuriyioMHas NpakTHKa.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUIUTUHBI

[Tpouecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOLMX KOMIIeTeHLUi:

—  OIIK-1 cnocoGHOCTBIO Mpe/CTaB/sATh aZleKBaTHYI0 COBDEME@HHOMY YDOBHIO 3HaHUI HayuHYIO
KapTMHY MHUpa Ha OCHOBe 3HaHHS OCHOBHBIX I0JIOKEHWUM, 3aKOHOB U METO/IOB eCTeCTBEHHbIX HayK U
MaTeMaTuKU;

B pesysnbraTe M3yueHUs: JUCLIMIUIMHEBI CTYZEHT JOJKeH:

— 3HaTh MeTOJAbl MOJEe/NMpPOBaTh OOBEKTOB W  TIPOLIECCOB, CTaHJApTHbIe  TIAKeTHI
aBTOMaTU3UPOBAaHHOTO MPOEKTUPOBAHUS U UCC/Ie[0BaHUs; METO/bl KOPPEJISILMOHHOIO U perpeCcCOHHOI0
aHasu3a [Jj1s BbISIBJIEHUS] TeCHOThI B3aUMOCBSI3el pa3/IMYHbIX TEXHOJIOTMUeCKUX (PaKTOPOB U MOCTPOEHUs
MaTeMaTH4eCKOro OMMCAHWsI TEeXHOJIOTMUeCKUX TMPOLIeCCOB; TEOPHIO IJIaHUPOBAHUS SKCIIEPUMEHTOB;
ONTUMM3ALIMI0  TEXHOJOTMYEeCKMX TpPOLIeCCOB TIOMCKOBBIMU  MeTOJaMM; MeTofbl  (U3UUeCKOro
MO/IeJTMPOBaHMsI Ha OCHOBE aHalOTWUM pas3/MuHbIX (U3UUYeCKUX MOZesiei; TeOpUur0 ToA00Us; MeTO/bI
YKMCJIEHHOTO MO/|e/IMPOBaHMUS

— yMeTb MOJe/luMpoBaTb OObEeKTbI W TIPOLIeCChl, HCMOMb3ys CTaHAApPTHbIe TaKeThbl
aBTOMaTU3MPOBAHHOIO TIPOEKTUPOBAaHUSI U MCC/AEe/JOBAHMS; BbIIBUTb TEXHOJIOTMUECKHUe (PaKTOphI,
B/IUSIOLIME Ha BbIODAHHBIM TEXHOJOTMUECKUW TIpoliecC, BbIOpaTh KpUTEPHUH KauecTBa IpoLjecca U
YCTaHOBUTb TECHOTY B3aUMOCBSI3U TEXHOJIOTMUECKUX IapaMeTpOB; CO3[jaBaTb MaTeMaTh4yecKue MOZenu
TEeXHOJIOTMUeCKUX TPOLIeCCOB C TMOMOLbI0 PerpecCUOHHOIO aHaju3a U MJIaHUPOBaHUSI 3KCIIePUMEHTOB;
CTaBUTh 3aZiauu ontummsarmu TII ¥ UConb30BaTh A/l UX peLleHUs] TIOMCKOBble METO/ibl; MPOBOAUTH
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(r3nueckoe MofenMpOBaHUWE M MCIMO/b30BaTh B MO/EIMPOBAHUM aHAJOTHUU PA3/IMUYHBIX (U3NUYECKUX
sIBJIeHUM; OTIpe/iesisiTh KpUTepru Mofo0usi U MCTOMb30BaTh UX [JJis pellleHus 3a7au TexHooruu POC.

— BJajAeThb CMOCOOHOCTBIO MOeJTUPOBATh OOBEKTHI U TIPOLIECCHI, WCIIONb3ys CTaHJAPTHbIE
MakeTbl aBTOMAaTU3WPOBAaHHOTO TIPOEKTMPOBAaHUSI U  HWCC/Ae[OBAHUS; TMpHeMaMH I[JIaHUPOBAHUS
VICC/Ie[JIOBAaHUM  CJIOXKHBIX CTOXaCTMUeCKMX TMpPOLIeCCOB; HaBbIKAMH T[PAKTUUECKOT0 TMPHUMEeHEeHUs
TOJIyYeHHbIX 3HAHUM [jIs1 CTaTUCTUYECKOrO aHau3a IMOMY4YeHHBIX pe3y/bTaToB; NpueMaMHy MpOBeAeHUs
KOPPeJISILMOHHOTO aHajlvM3a W COCTaB/eHWs PerpecCMBHBIX MoJiefled CIOKHBIX —CTOXaCTUYEeCKHUX
TIPOLIECCOB; HABBbIKAMU O MOJEIUPOBAaHMI0 W ONTHMM3aLMH peasibHbIX TeXHOJOTHYeCKUX TPOLIeCCOB
ripou3sBo/icTBa POC

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYAOeMKOCTb [UCLMIUIMHBI cocTaByisieT 6.0 3ayeTHBIX €JUHHUIILI W TIpPeACTaBjieHa B

tabmuie 4.1.
Tabnuna 4.1 — TpyaoeMKOCThb AUCLUITUHBI
Ne Bugpl yueOHOM fieaTeTIbHOCTH 7 ceMecTp Bcero E nyHu1ib1
1 Jlekiyun 36 36 yacoB
2 IIpakTHUueckue 3aHATUS 36 36 4acoB
3 JlabopaTtopHbie 3aHATHS 16 16 yacoB
4 Bcero ayquTOpHBIX 3aHATUN 88 88 4yacoB
5 W3 HUX B MHTepaKTUBHOU (popme 16 16 YyacoB
6 CamocTosiTesibHast paboTa 92 92 yacoB
7 Bcero (6e3 3k3ameHa) 180 180 4acoB
8 IToaroroBka u ciaua 5K3aMeHa 36 36 4acoB
9 OO0r11ast TPYZJ0EMKOCTh 216 216 4yacoB
6.0 6.0 3.E

5. CopepxaHue AUCLMII/IMHbI

5.1. Pa3jenbl AMCHUNIMHBI U BU/bI 3aHATUHMN
Pa3zesnbl AUCLUTIMHBI U BUJIBI 3aHSITUM TIpHUBeZeHbI B Tabnuiie 5.1.
Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI ¥ BUZBI 3aHATUN

4]
< = 5
z 8 S
= < = m =
2] = = o & g =
= ) 7] ‘E’ o v = =
= S z = S 2 > 5
Ne HasBanus pa3zenoB JUCLUATIIAHBI & 5 = 5 o @ =
S S 2 2 g o = E
= © ) O 9 & =
g 3 g | Mo &
© te! o ~
g 2| &
O
1 |OcHoBBI Teopuu Tof00us. Buzbl 12 12 4 30 58 OIIK-1
perpeccuid.
2 |TlocTpoeHrie MHOXXeCTBEHHOM 12 12 8 34 66 OIIK-1
perpeccuu MetozoM bpaHjoHa.
[TnaHupoBaHMUe 5KCIEPUMEHTOB.
AKTHBHBIMN 5KCITIEPUMEHT.
3 |Metoge! ontumusanuu. [Inansl BTOporo| 12 12 4 28 56 OIIK-1
ropsiika. KoMIiosuirioHHsle 11aHbl
Bokca. PoroTtabesbHbIe 1jeHTpaIbHbIE
KOMIIO3UL[MOHHBIe I71aHbl. HekoTopeie
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CBejeHud O D- onTrManbeHBIX M1aHax.

Htoro

36 36 16 92

180

5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 J1eKIUAM)

CojiepskaHuie pa3/enoB AUCLUIUINH (T10 JIEKLIUSIM) TIpUBeieHo B Tabiuile 5.2.

Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)

Hassanus paszesnos

CopnepskaHue pa3enoB JUCLUTIAHEI 10
JIEKIUSIM

Tpyn0eMKOCTb,

dopmMupyeMbie
KOMIEeTeHL[UU

7 ceMecTp

1 OcHoBbI Teopuu 11000151, Buzibi
perpeccuil.

OCHOBBI TeOpUHU TIOA00US.
T'eomeTpuueckoe nogobue. O61iee
addurHHOe rpeobpa3oBaHye. THITBI
MO/IeTUPYIOIUX cructeM. OCHOBBI
perpeccMoOHHOrO aHanu3a. MeTof
HauMeHbIIIUX KBapaToB. JInHeliHas
perpeccusi OT OlHOrO TlapameTtpa. Bupi
perpeccuu. [Tapabosueckasi perpeccus.
TpaHCLIeH/IeHTHbIe perpecCcUy.
[IpencraBneHye perpecCMBHOTO aHaIMU3a
B MaTtpuuHoi ¢opme. [Tprumepbl. OCHOBBI
KOpPeJISILIMOHHOTO aHa/In3a.
KoppernsiLiioHHOe OTHOILIeHHe.
KosdduimeHT muHeHOM KOppesiiuu.
MeTo/, MHOKeCTBEHHOU KOpPeJIsILiK.

—_
N

Htoro

12

OIIK-1

2 TlocTpoeHrie MHOYKe CTBEHHOM
perpeccuu MetoZioM bpanzioHa.

[T1aHUpOBaHKe 3KCIIEPUMEHTOB.
AKTHBHBIN SKCTIEPUMEHT.

[TocTpoeHre MHOKeCTBEHHOU perpeccuu
MeTozoM bpanziona. [1nanupoBanue
5KCIIePUMEHTOB AKTUBHBIN 3KCIIEPUMEHT.
[Tnan 2K. ITpumepsl.[JpoOHbIE PETUTHKH.
leHepupytolliee COOTHOLLIEHHE.
Onpegensromyii KOHTPAcT.
Pa3permaroriast criocoOHOCTh IPOOHOM
pervku. [Tonypenuku. Peruiviku 6osee
BBICOKOM cTemneHH ipobHocTu. [Iprumepsi.

12

HToro

12

OIIK-1

3 Metogp! onrtumusanuu. [1nasHbl
BTOpOro mnopsizka. KomnosuiyoHHble
ruiaHbl bokca. PotoTtabenbHble
LieHTpa/ibHble KOMITO3ULMOHHbIe
rianbl. HekoTopele cBesienus o D-
ONTUMaJIbHBIX IIaHAX.

ITorickoBbIe MeTOABI ONITUMU3ALIUN.
ITouckoBble MeTOAbl OIITUMHU3ALIUU.
CX0AuMOCTB arOpUTMOB ITOMCKa. 3aja-
4a [TOMCKOBOIo onrtumyMa. OnTumusanus
MeTOZIOM KPY-TOI'0 BOCXOXKZeHUS.
MeTozb! [IOKOOPVMHATHOIO CITyCKa
(mogbema). MeTo/ibl, 0OCHOBaHHbIE Ha
COTIPSDKEeHHBIX Ha-TIpaB/IeHUsX.
ITpumepel. CUMIIIEKCHBIE METO/IbI
ornrtuMusanuu. ITonsaTre cumruiekca.
Marpunia cumiiekca. K-mMepHeie
cumruiekcsl. [Ipumepst..[11ansl BTOporo
ropsizika. KoMrosuiioHHsble 11aHbl

12

OIIK-1
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Bokca. PoToTabenbHbIe 1jeHTpaTbHbIe
KOMITO3ULIMOHHBIe TI1aHbl. HekoTopelie
cBeZieHus1 0 D- onTUMasbHbIX I/1a-Hax.

HToro 12

Wtoro 3a cemecTp 36

5.3. Pa3pgensl AMCHMILVIMHBI ¥ MEeXX/JUCHUIUIMHAPHBIE CBSA3H C 00eCreurBaIUMH (Mpe/bIAyLMH)
U o0ecreunBaeMbIMH (MOC/TEYIOIAMH) JUCHHUIUTHHAMHA
Pazgenbl AUCHMIUIMHBI U MEXIUCIUTUIMHAPHBIE CBSA3U C 0becrieunBarOmUMy (TIpebIAyIiMU) U
obecrieuriBaeMbIMH (TT0C/IEIYIOIIMMU) JUCLITUTMHAMM TIPe/ICTaB-/IeHbl B Tabwviie 5.3.
Tabnuiia 5.3 - Pa3genbl AUCLUATITMHBI M MEXKJUCIUIIMHAPHBIE CBSI3U

Ne pa3zenioB AaHHOW JUCLIATIIMHBI, [1/151
KOTOPBIX HE0OX0IUMO U3yUueHHe

No HauMeHOBaHHe AUCLUIUIAH obecrieunBarolMX U 00ecreurBaeMbIxX
JVICLIUTUIVH
1 2 3
[IpepmecTByroLMe JUCLUTIIMHBI
1 ABTOMaTU3MpPOBaHHOE MpoeKTHpoBaHre POC + + +
2 Bgeznenue B npodeccuto + + +
3 MopenupoBaHue rporeccoB U 06bekToB (I'TI02) + + +
4 OCHOBBI KOHCTPYVMPOBaHUS 3JIEKTPOHHBIX CPE/CTB + + +
5 [TpakTHKa no noayuyeHuro npodeCcCHoHaNbHBIX YMEeHUH 4 N N
Y OIbITa MpoQeCcCroHaTbHOM /1eTeIbHOCTH
[Tocnenyrouye JUCLUIIIMHBL
1 BrinyckHast kBasMuKaloHHast pabora + + +
2 [IpepavriiomHas npakTyUKa + + +

5.4. CoOTBeTCTBHE KOMIIETEeHI[HH, () OPMHPYeMBbIX NMPH W3yYeHHH JUCHUIUIMHBI, H BU/J0B 3aHATHH
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUDPYEMBbIX TPU W3yUeHWW JUCLIATIIMHBI, U BUJOB 3aHATHN
TIpe/iCTaB/IeHo B Tabmwiie 5.4

Tabmuia 5. 4 — CoOTBeTCTBUe KOMIMETeHLMM W BHUJOB 3aHATHH, (OPMHUPYEeMBIX TPU H3yueHUU
VICLIUTI/TUHBI
Bupp! 3aHaTHM
35}
= B
2 S S
~ | = O
& 5 o
= T T ="
= ) &=}
il = o o g
<] 4 T
= =1 5 3 = @opMBI KOHTPOJIA
E & ) & 3
> v 8“ =
S = 5 = ®
N = @ O
B a, 3
M e) 4
© ta) o
5 - :
= G
OIIK-1 + + + + 3awura otyera, OTUeT 110
naboparopHoti pabote, Tect

6. InTepakTHBHBIE MeTOABI M ()OPMBI OPraHU3aIUH 00yUeHHUA
TexXHO/IOTUH WHTePaKTUBHOTO OOyueHWs MpH pa3HbiXx (hOpMax 3aHATHM B uyacax MpPUBEJEHbI B
Tabmmre 6.1
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Tabmuja 6.1 — TexHO/MOrMM UHTEPAKTUBHOTO 00yUeHHs PY Pa3HBIX (popMax 3aHATHNA B Uacax

NHurepakTrBHbBIE NpakTUUeckue | VIHTepakTHUBH
MeTobl Bcero
3aHATHUSA ble JIeKL[UU
Mosrosoi Wwrypm 2 2
Pabora B KoMaH ie 6
[Ipe3eHTalu C UCTIO/Ib30BaHUEM 8
MY/IBTUMeHa C 00CYKIeHrneM
Utoro 8 8 16
7. JTaGopaTopHbIA MPAKTUKYM
CojiepskaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmuiie 7.1.
Tabsmura 7. 1 — CopeprkaHue 1abopaTOpHBIX paboT
. <5}
£ s
3 = 0
Z £ 5
= o E =
Ha3BaHus pa3zenos CopmepskaHre 1abopaTOpHBIX paboT S 25
S -
2 5 g
= S
7 cemecCTp
1 OcHoBbI Teopuu 110700151, Byzipl KoppensiijoHHbIN aHa/In3 3aBUCUMO-CTH 4 OITK-1
perpeccui. MOTPELIHOCTH KOHTPOJISI MPOTS-’)KEHHOCTH
JeheKTOB B U30/ISILIUNA 00-MOTOUHBIX
TPOBO/OB OT NapaMeTPOB PEeKMMOB
KOHTPOJIS.
Ntoro 4
2 TlocTpoeHre MHOKeCTBEHHOU [TocTpoeHue MeTOOM HaWMEHBLINUX 4 OIIK-1
perpeccuu metozioM bpaH/j0Ha. KBaZIpaTOB MaTeMaTHhueCKON Mojieninu
[TnaHupoBaHHe 5KCIepUMEHTOB. TOTPELIHOCTH KOHTPOJISA MPOTSPKeHHO-CTU
AKTUBHBIN SKCTIEPUMEHT. JeheKToB B U30JISAL[UH 0OMOTOUHBIX
MPOBOJOB OT NapaMeTPOB PeKMMOB
KOHTPOJISI.
[Toctpoenue metomom bpaHzioHa Mozenv 4
TOTPeLIHOCTH KOHTPOJIS MPOTSPKeHHOCTH
neeKToB B U30JISL[UH 0OMOTOUHBIX
TPOBO/OB OT NTapaMeTPOB PeKMMOB
KOHTPOJISI.
Ntoro
3 MeToapbl onTUMM3aLMU. [1naHbl Ontumusanus TTI nponuTKY Hamo- 4 OIlK-1
BTOPOTo nopsiika. KoMmo3uiMoHHbIe | TOUHBIX K3fenui POA MeTofoM KpyToro
niiaHel bokca. PororabenbHble BOCXOX/IeHUS
LIeHTpa/ibHble KOMITO3ULIMOHHbIE Vitoro 4
ry1aHbl. Hekotopsle cBeseHus o D-
ONTUMaJIbHBIX T/IaHAX.
Wroro 3a cemecTp 16

8. [IpakTHyecKue 3aHATHUS

CopeprkaHye MpaKkTUUeCcKruX paboT nprBeseHo B Tabmuie 8.1.
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Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

3 <]
& z S
3 = =
Z s 3
Hassanus paszenos CopeprkaHre MpaKTAYeCKUX 3aHATUN § ) = °E
=
=
= 52
- s
7 ceMecTp
1 OcHoBbI Teopuu 11000151, Buzibi AddunHHbIe TTPeoOpa30BaHusI. 4 OIlK-1
PETpeccHi. [TocTpoeHue BapraLlMOHHBIX PS/I0B, 4
SMIUpUUeCcKUX QYHKIUN pacnipejieneHust
Y SMITMPUYeCKHe TJIOTHOCTU
pacripezie/ieHusl.
PacueT k03¢ (uULIMeHTOB KOppesisLin 4
rapameTpoB.
Ntoro 12
2 [TocTpoeHye MHOXeCTBEHHON [InanvpoBaHue 3KCIIepUMeHTOB AK- 4 OIIK-1
perpeccuu metozsoM bpaHzoHa. TUBHBIN 3KcriepuMeHT. [1nan 2K.
[InanupoBaHue 5KCIIepUMEHTOB. IIpumepsl.
AKTHBHBIH SKCTIEPUMEHT. [pobHbie pervku. [Tpyumepsl.
[TocTpoeHne MHOXXeCTBEHHOM perpeccuu
MeTozsoM bpaHoHa.
Nroro 12
3 Metogp! onrtumu3sanuu. [1nasHbl Onrtumusanys MeTo40M KpyToro 4 OIIK-1
BTOPOTO MopsiJKa. KOMNO3UIIMOHHBIE | BOCXOXK/eHHs (CITyCKa).
r1anb! Bokca. PotorabenbHbie CHMIIeKCHbIe MeTO/Ibl ONTTUMMU3a-11H.
LieHTpa/ibHble KOMITO3ULMOHHbIe
rinanbl. HekoTopele cBesenus o D- I11aHBI BTOPOTO MOPSAZKA.
ONTUMAaJIbHBIX IUIaHaX. Kommnosuiyonssle nyianel bokca.
Ntoro 12
Ntoro 3a cemecTp 36

9. CamocrosiTesibHast padoTa
Bu/bl caMoCTosITe/TbHON PaboThl, TPYAOEMKOCTb U (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IeHbI B
tabmure 9.1.
Tabsvija 9.1 - Buzibl caMOCTOSITe/IbHOY paboThl, TPYJ0EMKOCTh U (POPMHUPYEMbIe KOMIIETEHLIUM

A <
5 =
9 s 5
) ¥4 v T
Buzbl camocrosTesHON S > T
Ha3saHus paszenos g " =T @DopMBI KOHTPOJIA
paboTsl S s g
=S 2 =
o o 2
= o
7 cemecCTp
1 OcHOBBI TeOpuH [Togroroeka K 12 |OIIK-1 3amuTa otyeta, Tecr,
nofo6ust. Buzbl MpaKTUYe CKUM 3aHATUSM, Ortuet 1o 1abopaTopHOM
perpeccuil. ceMHHapam pabore
[TpopaboTKa /IeKLIMOHHOTO 8
Marepuasa
OdopmreHue 0TUETOB T10 10
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naboparopHbIM paboTam
Ntoro 30
2 ITocTpoenue ITogroroBka K 12 |OIlK-1 3amura otyeTta, Tecr,
MHO>Ke CTBeHHOU MpaKTUYe CKUM 3aHSTUSIM, Otuet o nabopatopHoi
perpeccuu MeToioM ceMHHapam pabore
bpanpona. IT1anvpoBanu
PaH/0Ha. 1L/1aHUPOBAHME | 11 5y aGoTKa JIEKLMOHHOTO 12
SKCIEPUMEHTOB. Marepuaa
AKTUBHBIN SKCTIEPUMEHT.
OdopmiieHre 0TUETOB TI0 10
nabopaTopHbIM paboTam
Ntoro 34
3 MeToapbl onTuMM3alMy. | IloaroToBKa K 12 | OIIK-1 3amuTa oTtyeta, Tecr,
[TnaHbl BTOPOro NMOpsiKa. |MPaKTAYeCKUM 3aHATUSM, Ortuet 110 1ab0opaTopHOM
Kommno3uioHHble Ti7IaHbl | ceMHUHapaM pabore
Bokca. PotoTabe/ibHbie Tpopa6oTka JIeKIUOHHOTO 6
HTpaJIbHbI
HEHTPA/IEHBIE Marepuasa
KOMITO3UL[MOHHBIE TI/IaHbI.
Hekotopsle cBefienus o D- OdopmiieHiie OTYETOB 10 10
ONTUMAJIbHBIX TJIaHAX. naboparopHbIM paboTam
Ntoro 28
Wtoro 3a cemecTp 92
[ToaroroBka K 3K3aMeHy 36 OK3aMeH
Ntoro 128

9.1. Boripochl Ha MPoOpadoTKY JIEKIIHOHHOT0 MaTepuasia
1. Tlonsatue o marpuiiax. HdopmaloHHast Matpuiia ®uiiepa.
2. PerpeccuoHHbIY aHaIM3 B MaTpUuHOU (pome

10. KypcoBas pabora
He npegycmorpeno PYII

11. PeiiTuHrOBasi cuCcTeMa //isl OLeHKH yCIIeBaeMOCTH CTYy/ieHTOB

11.1. ban/1bHBIE OLEHKH AJISl 3/IEMEHTOB KOHTPOJIA
Tabnuiia 11.1 — basibHBIe OIIeHKH /1151 3/IEMEHTOB KOHTPOJIsSI

. . MakcumanbHbIi
. MakcumasbHbIN MakcumasbHbIN
DieMeHThI yueOHOMH Oasu1 3a Iepuog Bcero 3a
6amn Ha 1-yro KT c| ©6an 3a mepuof,
JesITeTIbHOCTU Mexay 2KT u Ha cemMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
7 ceMecTp
3ammra otuera 6 6 6 18
OTuert 1o y1labopaTopHO 22
pabore
Tect 10 10 10 30
JK3aMeH 30
Hapacraroiym utorom 23 46 70 100
11.2. ITlepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/IeH B Tabnuije 11.2.
Tabsura 11. 2 — TTepecueT 6a/i/IoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
basnnbl Ha 1aTy KOHTPOIBHOM TOUYKH OreHnka
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> 90% oT MaKCMMasbHOM cyMMbI 6asinoB Ha gaty KT

Ot 70% no 89% oT MakcMMasibHOM cyMMbI OasioB Ha gaty KT

Ot 60% 10 69% OT MakCcMManbHOW CyMMBbI O6asioB Ha gary KT

N W | &~ Ul

< 60% oT MakcUMasnbHOI cymMMbl 6anoB Ha gaty KT

11.3. ITepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMbl 6a/iioB B TPAAMLIMOHHYIO U MEXKIYHAaPOAHYIO OLIeHKY IpeCTaB/ieH B Tab/uiie
11.3.
Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6arios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIM Ouenka (ECTS)

9K3aMeH

5 (0TIMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
85-89 B (oueHb xopoL1110)

4 (xopolliio) (3auTeHO0) 75 -84 C (xopor10)
70 -74
65 - 69 D (ynoBneTBOpUTENBHO)

3 (YA0oB/IeTBOPUTEBHO) (3aUTEHO) 60.- 64 E (HocpeAcTaernio)
2 (HeyOB/IETBODUTEILHO) (e Hioke 60 6anmos F (HeynoBneTBOpUTENBLHO)

3auTeHO)

12. Yueb6HO-MeTOAMUYEeCcKOe M HH(OPMAILMOHHOE 00ecreyeHHe AUCIUILTHHbBI

12.1. OcHoBHas 1uTeparypa

1. Hecmenosa, H. H. MHoromepHble MeTOAbI HWCC/IeAOBaHUS OHOJTOTUYECKUX CHCTEM
moHorpadust / H. H. Hecmenosa, E. I. He3namoBa, I. B. CmupHoB ; ®efepasbHOe areHTCTBO IIO
obpa3oBaHuto, TOMCKHUH TOCY/apCTBEHHBI YHMBEPCUTET CHUCTEM YIPAB/IE€HUS U PaZiM03JeKTPOHUKH
(Tomck), Kadenpa paziio3/1eKTPOHHBIX TEXHOJIOTUM 1 9KOJOrMYeCcKOoro MOHUTOpHUHra. - Tomck : TYCYP,
2007. - 178 c. (Hamuuue B 6ubmioreke TYCYP - 40 3k3.)

2. CepadunoBuy, Jlep ITnaToHoBuu. ITnaHupoBaHue 3KcrieprMeHTa : yuebHoe mocobwue / JI. I1.
CepadunoBuu ; denepanbHOe areHTCTBO MO 0Opa3oBaHMIO, TOMCKWI TOCYJAapCTBEHHBIM YHUBEPCUTET
CUCTEeM YTIpaBJeHUS W paZiMi03/1eKTPOHUKH, Kadempa KomruiekcHOM uH(OpMalMOHHOW 0e301acHOCTH
3/IEKTPOHHO-BBIUUC/IUTEIbHBIX cUCTeM. - Tomck : B-Cnektp, 2006. - 128 ¢ (Hamuuve B OUOIMOTEKe
TYCYP - 134 5k3.)

3. KowmmbroTepHoe MopenvpoBaHUWe W TMpOeKTHpoBaHue. JlabopaTopHbIi MpakTukym. Yacts 2:
MeTtoauueckue ykazaHus K jaboparopabsiM pabotam / AreeB E. FO. - 2012. 79 c. [DeKTpoHHBIHM pecypc]
- Pexxum poctyma: http://edu.tusur.ru/publications/2549, cBoGOHBIIA.

12.2. lono/siHMTe/IbHAA JIMTEpaTypa
1. Cepacdunosuy, JleB [TnatoHoBuu. [1nanupoBanue sxcriepumenTa [Tekcr] : yue6HOe mocobue /
JI. TI. CepaduHoBuu ; DenepanbHOe areHTCTBO MO oOpa3oBaHHi0, TOMCKMI TOCyZapCTBEHHBIN
VHUBEPDCUTET CUCTeM yrpaBleHUs U  paguosnekTpoHukd (Tomck), Kadeapa komruiekcHOU
nH(OpMaLIMOHHON 0e30MacHOCTH 37I€KTPOHHO-BLIUMC/IUTE/IBHBIX CUCTEM. - 3-e W3A., Tiepepab. u Ao -
Tomck : B-Cniektp, 2012. - 128 ¢ (Hanuuue B 6ubmioreke TYCYP - 1 3k3.)

12.3. YueOHO-MeToAUECKOE IT0CO0HEe U MPOrpaMMHoOe obecrieueHne
1. MopgenmupoBaHue ¥ ONTUMM3AIMs  TEXHOJOTMUeCcKuX TporieccoB  POC:  YuebGHoe
MeTtoauueckoe mocobwe / CmupHoB I. B., CmmpuoB . I. — 2012. 99 c. (COmep>XUT OIMUCAHUS
nabopaTOpPHBIX U MPAaKTHUECKUX pab0T, MeToAMUeCKHe YKa3aHUs 10 CaMOCTOSITe/TbHON paboTe CTyZeHTOB
) [SnextpoHHbIi pecypc] - Pexxum goctymna: https://edu.tusur.ru/training/publications/1795, cBobogHBI.
2. Cratuctuueckue MeTozibl 00paboTku: YueGHoe MeToauueckoe rnocobue / CmupHos I B. —
2012. 107 c. (comep>KuUT OMHUCAHWS TPAKTUYeCKUX PAabOT W yKa3aHUsl TI0 CaMOCTOsITeJIbHOW pabore
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CTyfeHTOB) [JnekTpoHHbIN pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/training/publications/1791,
CBOOOHBIM.

3. WHdopmalioHHbIe TEXHOJOTMM U aHalAu3 JlaHHBIX: MeToguueckrde yKasaHUsl 110
BBITOJIHEHUIO 1ab0paToOpHBIX paboT, OpraHu3aly NMpakKTUUeCKUX 3aHSATUM U CaMOCTOsITe/IbHOW paboThI /
XKykoBckuti O. W. - 2014, 55 c. [DOnekrpoHHbeii pecypc] - Pexum  focTyma:
http://edu.tusur.ru/publications/4643, cBoOOAHBIH.

4. KomrmbroTepHOe MOJIeTUPOBaHME W MPOEKTHpOBaHMe. JIabopaTopHbIi MpakTukym. Yacth 1:
MeTtoauueckue ykaszaHHs K JjiabopatopHbiM paboram / CamvkaeB FO. P. - 2012. 39 c. [DyeKTpoHHbBIM
pecypc] - Pexxum mocrtymna: http://edu.tusur.ru/publications/2547, cBob0HBIT.

12.4. Ba3bl AaHHBIX, UH(OPMALIIOHHO CTIPABOYHbIE U MOUCKOBbIe CUCTEMBI
1. MatLab, MatCad

13. MarepuaibHO-TeXHMYECKoe ofecrnedeHne JUCHHUITHHBI
KOMIbIOTEP, My/IbTUMEeAUINHBIN MPOEKTOp, MJla3MeHHbIN KpaH.

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@OH/I, OLIeHOYHBIX CPe/ICTB IIPUBeleH B IIPU/IOKeHUH 1.

15. MeToanueckye peKOMeH/AaL|H M0 OpraHu3alui U3ydeHusl AUCLUIIUHbI
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
MojgenupoBaHue 1 ONITUMHU3ALMS TeXHOJIOrHUecKHXx npoueccos POC

YpoBeHb OCHOBHOI 00pa3oBaTe/ibHOM rporpaMmbl: bakanaBpuar

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TeXHOIOTMS 3/1eKTPOHHBIX
CPeACTB

[Mpoduns: TexHo/MOTHs 3TeKTPOHHBIX CPe/ICTB

dopma 0OyueHUs: OUHAsA

dakynsreT: PK®, PagnokoHCcTpyKTOpCKHi (haKyabTeT

Kadenpa: PATOM, Kadeapa paguosieKTPOHHBIX TEXHOJIOTHIA U IKOJIOTHUECKOr0 MOHUTOPUHTA
Kypc: 4

Cemecrp: 7

YuebOHbI# M1aH Habopa 2015 rozga

Pa3paboTumku:
— mnpodeccop kadenpa POTOM Cwmuphos I B.

OK3aMeH: 7 ceMeCTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-1 CTI0OCOOHOCTBIO MPE/ICTAB/IATh a/IeKBATHYIO L o/mKkeH 3HaTh MeTOZbl MOZIeTUPOBATh
COBPEMEHHOMY YPOBHIO 3HaHWUW HAyUHYHO 00BEKTOB 1 MPOLIeCCOB, CTaH/[apPTHBIE
KapTHMHY MHpa Ha OCHOBe 3HaHUsI OCHOBHBIX TraKeTbl aBTOMaTU3UPOBAHHOIO
TOJIOKEHUM, 3aKOHOB Y METO/IOB €CTeCTBEHHBIX |IPOEKTUPOBAHUS U UCC/IeI0BaHNUS; METOAbI
HayK U MaTeMaTUKU KOPPEeJSIL{UOHHOTO U PerpeCcCUOHHOIO

aHaJiv3a [i7isl BbIsSIBJIEHUS] TECHOTbI
B3aMMOCBsI3eli pa3/TMYHbIX
TeXHOJIOTUYeCKUX (PaKTOPOB U TTOCTPOEHUST
MaTeMaTHU4eCKOro OINvCcaHusi
TEXHOJIOTMYeCKUX MPOLIeCCOB; TEOPHIO
TJIAHUPOBAHUS SKCIIePUMEHTOB;
OTNTHMH3ALIAI0 TEXHOIOTUUe CKUX
TIPOL{eCCOB MOKMCKOBBIMH METOAMU;
MeToZibl (hH3UUeCKOro MO/Ie/TMPOBAHUS Ha
OCHOBe aHa/IOTMi pa3MMUHbIX (H3UUeCKUX
Mo/ieJiel; TeOpHIo MoA00usT; MeTO/IbI
YKMCJIEHHOTO MO/|e/TUPOBAHUS ;

ITomkeH yMeTb MOZIe/TMPOBaTh OOBEKTHI U
TMIPOL{eCChI, MCTIO/Ib3Yysl CTaHAAPTHbIE
rakeThl aBTOMaTU3UPOBaHHOTO
MIPOEKTHPOBAHUS U UCC/Ie[J0BaHKSI;
BBISIBUTH TEXHOJIOTHUeCKre (haKTOphl,
B/IUSIIOLI[ME HA BBIOpaHHBIN
TeXHOJIOTMUeCKHUH TMPo1iecc, BLIOpPATh
KpUTEpPUH KauecTBa IpoLecca u
YCTaHOBUTbH TECHOTY B3aUMOCBSI3U
TeXHOJIOTUYECKHX TapaMeTPOB; CO3/1aBaTh
MaTeMaTuuecKre Mofeu
TeXHOJIOTUYEeCKHX MPOLIECCOB C TTOMOLLIBIO
perpecCMOHHOTO aHa/u3a U MJIaHMPOBaHUS
9KCMepUMEeHTOB; CTaBUTH 3a/jaur
ontumMusauuu TTI u ucronb3oBateb 41 UX
pellieHus TIOUCKOBbIe METO/Ibl; IPOBOJUTh
¢du3myeckoe MoJeupoBaHue U
WCTI0/Tb30BaTh B MO/Ie/TMPOBAHUU aHAIOTUH
pa3IUUHBIX GU3UUECKUX SIBIeHUM;
OTIpeiesisiTh KpUTepUH Moj00ust 1
WCTI0/Th30BaTh WX [I7Is pellleHus 3a/au
texHosoruu POC. ;

ITomkeH Ba/IeTh CIIOCOOHOCTHIO
MO/Ie/TUPOBATh 0OBEKTHI U MPOLeCCHI,
WCTIO/Tb3Ysl CTaHAApTHbBIE TIaKeThbl
aBTOMAaTH3UPOBAHHOTO IPOEKTUPOBaHUS U
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VICCJIe/I0BaHNsT; IpYeMaMH IIaHMPOBaHUS
VICC/Ie[J0OBaHNH CIIOKHBIX CTOXaCTUYEeCKHUX
NIPOLIeCCOB; HaBbIKaMH IPAKTUYeCKOIo
NIpUMeHeHHsI NT0JTyYeHHbIX 3HaHUM /1151
CTaTUCTUYECKOro aHa/ir3a MOoMyYeHHbIX
pe3y/bTaToB; IpUeMaMHy NPOBeJeHUsI
KOPPeJILIMOHHOTIO aHa/lv3a U COCTaB/IeHUs
perpeccuBHbBIX MOZeJIel CJI0KHBIX
CTOXaCTUYeCKHUX MPOLleCCOB; HaBbIKaMHU I10
MO/|e/TMPOBaHUIO U ONTUMM3aLUN
peasibHbIX TeXHOJIOTMUeCKUX MPOL|eCCoB
rpousBozcTea POC ;

OO01ie XapaKTepUCTUKH TOKa3aTesieid U KpUTepueB

TIpYBeZieHbI B Tabmuie 2.
Tabsuiia 2 — O611Me XapaKTePUCTUKH MOKa3aTe/led U KPUTepHeB OLIEHUBAHMsI KOMIIETEHIWH 110 Taram

Oll€eHHMBaHUA KOMHeTeHI_[I/Iﬁ Ha BCeX STdllaX

Tlokasarenu u
KpPUTEPUU

3HaThb

YmeTns

Bnagets

OTMyHO (BBICOKUI
YPOBEHb)

Ob6nazmaet dhakTHueCKUMHU
Y TeopeTHYe CKUMHU
3HAHUSIMM B TIpe/ieJiax
M3yuaemMoi 06/1acTu C

O6nagaeT Auana30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /IJisi pa3BUTHsT
TBOPUYECKUX pelleHuH,

Kontposupyet paborty,
MIPOBO/IUT OLIEHKY,
COBEpIIIEHCTBYET JeUCTBUS
paboThI

MOHMUMAaHUEeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH npobieM
Xoportio (6a30Bbii | 3HaeT (GakThl, NPpUHIUIEL, |O6/MagaeT qUara3oHOM bepeT 0TBeTCTBEHHOCTh 3a

YPOBEHbB) MPOIIeCCHI, 00IIHe MIPAaKTUYECKUX YMEHUH, 3aBepIleHHe 3a/iau B
TIOHSITHSA B TIpe/iesiax TpeOyeMbIX /IS pELlIeHUsT | KCC/IeI0BaHUH,
n3yuyaemol obsactu oTipe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0/IMBAET CBOe

00/1aCTH HUCC/Ie[OBaHUS TIOBe/IeHHE K
o0cTosiITeNTbCTBAM B
peleHHuH mpobiem

YnosnerBoputenbH | O6maziaetT 6a30BbIMU OG6nagaeT OCHOBHBIMHU PabGotaeT npu npsiMmom

0 (TTIOpOTroBBI OOIIMMH 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HaOJTroieHUH

YPOBEHbB) TSI BBITIOJTHEHMS TTPOCTBIX

3a/au

MaTeMdTHUKHU.

2 Peamu3anus KOMIIEeTeHI[HIH

2.1 Komnerennus OIIK-1
OTIIK-1: criocoOHOCTBIO TIPEACTaB/IsATh a/leKBAaTHYI0 COBPEMEHHOMY YDOBHIO 3HaHWN HayuHYIO
KapTMHY MUpa Ha OCHOBe 3HaHHSl OCHOBHBIX I0JIOKEHHM, 3aKOHOB U METO/I0B eCTeCTBEHHbIX HayK U

[7nist bopMUpoOBaHUsT KOMITeTEHIIMK HEO0OX0[UMO OCYILeCTBUTh Psifi ITAroB. DTarbl HOPMUPOBAHKS
KOMIEeTeHL[UM, TpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM M UCIOJb3yeMble Cpe/CTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabuiie 3.
Tabsuria 3 — OTaribl HOPMUPOBAHMS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OL€HUBAHKS

CTaH/JapTHbIE TIaKeThbl
aBTOMAaTH3UPOBAHHOTO
MPOEKTHUPOBAHUS U
HCC/IeIOBaHUSI; METObI
KOppe/SIIUOHHOTO U

CTdHAapPTHLBIE ITdKETHI
dBTOMATHU3HMPOBAHHOI'O
MMPOEKTUPOBaHUA U
Hnccneg0BaHusd; BbIABUTH
TeXHOJIOrnyeckue

CocraB 3HaThb Y™meTb Bnagets
Copeprxkanve MeTO/bl MOZe/TMPOBaTh MOZIe/TUPOBaTh OOBEKTHI U | CIIOCOOHOCTBIO
3TaroB 00BEKTOB 1 TIPOLIECCOB, TMIPOL{eCChI, UCTIO/Tb3YS MO/Ie/TUPOBATh 00BEKThI U

TMIPOL{eCChI, UCIIO/b3YS
CTaH/lapTHbIE MaKeTbl
aBTOMAaTH3UPOBAHHOTO
MPOeKTUPOBAHUS U
WCC/IeI0BaHUSI; IpUeMaMu
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perpecCHOHHOTO aHa/Inu3a
JI7IS BbISIBJIEHUS TE€CHOTBI
B3aUMOCBsI3eli pa3/IMUHbIX
TeXHOJIOTUUe CKUX
(hakTOpOB U MOCTpPOEHUs
MaTeMaTHuyeCcKoro
OTTHCaHUS
TeXHOJIOTUUe CKUX
TIPOLIECCOB; TEOPHUIO
T/TAHUPOBAHUS
9KCITIEPUMEHTOB;
ONTHUMH3ALIUIO
TeXHOJIOTUUeCKUX
TPOLIeCCOB TIOMCKOBBIMU
MeTO/JaMH; MeTO/IbI
¢usnyeckoro
MOZIe/TMPOBAHUS Ha
OCHOBE aHaJIorui
Pa3/IMYHbIX (PU3HUeCKUX
Mo/iefieif; TeopHo
M0I00MsT; MEeTO/IbI
YKMCJIEHHOTO
MOZIe/TAPOBAHUST;
OCHOBHBIE TOIOXKEHH S,
3aKOHBI U MEeTO/IbI
€CTeCTBeHHBIX HayK U
MaTeMaTHuKu

(hakTOpkI, BAUSIIONINE Ha
BbIOpaHHBIMA
TeXHOJIOTUYeCKUN
Tnipoliecc, BbIOpaTh
KpUTEpPUHY KauecTBa
rporiecca ¥ yCTaHOBUTh
TeCHOTY B3aMMOCBSI3U
TeXHOJIOTUUeCKUX
rapaMeTpoB; CO3JaBaThb
MareMaThyecKre MoJiesiiu
TeXHOJIOTUYEeCKUX
TMIPOLIECCOB C MTOMOILBIO
perpeccMoHHOTO aHau3a
Y TJIaHUPOBaHUs
9KCTIepUMEHTOB; CTaBUTh
3azaur ontuMusanuu TT1
Y UCTIO/b30BarTh AJIs UX
pelLleHusl TIOUCKOBbIE
MeTO/Ibl; IPOBOJJUTh
¢busnyeckoe
Mo/le/TMpOBaHUe U
WCT0/b30BaTh B

MO e/TMPOBdAHHWK dHA/IOTUH

pa3UuUHBIX GU3NUECKUX
SIBJIEHUM; OTIpe/iesisiTh
KPUTEPUH 000U U
WICTI0/Tb30BaTh WX [I/Is1
pellieHus 3a7au
TexHoJsioruu POC;

MnpeacCTaB/JIATh aI€eKBATHYHO

COBPEMEHHOMY yYPOBHIO

3HaHWUM Hay4HYIO KapTUHY

MHPd Ha OCHOBE 3HaHHA
OCHOBHBIX HOHOX(QHHﬁ,
3dKOHOB 1M MeTO/10B
€CTECTBEHHBIX HAYK U
MaTeMdTUKH

TJTAHUPOBAHUS
HCC/Ie[JOBAaHUM CI0XKHBIX
CTOXaCTHYeCKUX
TPOLIeCCOB; HAaBbIKAMU
TIPAKTHYEe CKOTO
TIPUMeHEeHHsI TI0/TyUeHHBIX
3HAHUM JIJIS1
CTaTUCTHUYECKOTO aHa/h3a
TIO/TyYeHHBIX pe3y/IbTaToB;
ripyeMaMu TIpOBeJieHUsI
KOPPeJIILIMOHHOTO
aHajM3a U COCTaBJIEHUS
perpeccUBHBIX Mojiesieit
CTIOXKHBIX CTOXACTHUECKUX
TTPOL[eCCOB; HAaBBIKAMH I10
MO/IeTUPOBAHUIO U
ONTHMH3ALIMU PeabHbIX
TEeXHOJIOTUYE CKUX
TIPOL[eCCOB TIPOM3BO/ICTBA
P3C;crioco6HOCTBIO
TIPe/ICTaB/STh aZleKBaTHYIO
COBpEMEHHOMY YPOBHIO
3HAHWM Hay4HYI0 KapTUHY
MHpa Ha OCHOBe 3HaHUs
OCHOBHBIX IT0JIO’KEHUH,
3aKOHOB 1 METO/IOB
€CTeCTBeHHBIX HayK U
MaTeMaTHKU

Buabl 3aHaTHM

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTepaKkTHUBHbIE
JIeKLIUY;

* [IpakTrhueckue

* NHTepakTuBHbIE
TpaKTUYeCKUe 3aHATHS;
* lIHTepakTUBHbIE
JIeKLIUY;

* [IpakTHUueckue

* lHTepakTuUBHBIE
TpaKkThYeCKue 3aHATHUS;
* JlaboparopHbie
3aHATHS;

* CamocTosTenbHas

3aHSATUS; 3aHATUS; pabora;

* JlaboparopHble * JlabopartopHbie

3aHATUS; 3aHATHS;

» Jlekuuu; * Jlekuuuy;

* CamocTrodTe/bHas * CamocrosiTe/ibHast

pabora; pabora;

* [loaroroBska K * TloaroroBka K

JK3aMeHy; 9K3aMeHy;
Wcnone3yembie * OrtueT 10 * Ortuet no * Ortuet o
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; naboparopHoii pabore;
OLIeHUBaHUs
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e Tect; e Tecr; * DK3aMeH;
e OK3aMe€H; * ODK3aMeH;
@dopMyIMpOBKa MOKasaTeserd W KPUTepHeB OLeHMBAaHUS [JaHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmmie 4.
Tabnuiia 4 — IToka3aTe/ M M KpUTEPHM OI[eHMBAHMsI KOMIIETEHI[MH Ha 3Tarnax
CocraB 3HaTb Ymetb Bnagets
OmnuHO * CrocobHOCTBIO

(BBICOKMY YPOBEHb)

* MeTOo/[bl MOZIeJTUPOBATh
00BEKTOB 1 TIPOL{ECCOB,
CTaHJApPTHbIE MaKeThl
aBTOMAaTU3MPOBAHHOTO
TIPOEKTUPOBAHUS U
WCCJIe/I0BaHUST; METO/IbI
KOPPeJsLIMOHHOTO U
perpecCMOHHOIO aHaIu3a
[JJ1s1 BBISIB/IEHUSI T€CHOTBI
B3aMMOCBsI3eM
pa3/InYHbIX
TeXHOJIOTUUeCKUX
(haKTOpOB U MOCTPOEHUS
MareMaTHh4eCcKoro
OTMCaHUs
TeXHOJIOTUYeCKUX
TIPOLIECCOB; TEOPHUIO
TJIaHUPOBAaHUS
9KCIIePUMEHTOB;
ONTUMM3ALIMIO
TeXHOJIOTUUeCKUX
MIPOLIECCOB MOMCKOBBIMU
MeTO/laMH; MeTOZbI
¢usnyeckoro
MO/Ie/TUPOBaHKS Ha
OCHOBe aHaJIOTUU
pa3IMyHbIX (HU3HUYeCKUX
Mo/ieJiel; TeOPUI0
ToZI00UsT; MeTO/IbI
YKMCJIEHHOTO
MO/Ie/TUPOBAHUSI;
OCHOBHBIE T10/I0)KEeHHS],
3aKOHBI U MeTO/Ibl
eCTeCTBeHHbIX HayK U
MaTeMaTHKH! ;

* MO/Je/rMpoBaTh
00OBEKTBI 1 TIPOL[eCChI,
VICTIO/Nb3Ysl CTaHAApTHbIE
TaKeThbl
aBTOMaTU3UPOBAaHHOTO
MIPOeKTUPOBAHUS U
VICC/Ie[JOBAHUS; BbISIBUTD
TeXHOJIOTUUeCKre
(dakTophl, BAUSIOLIME Ha
BbIOpaHHBIN
TeXHOJIOTUYeCKUN
TnpoLiecc, BIOpaTh
KpUTEpPHH KauecTBa
nporiecca ¥ yCTaHOBUTb
TeCHOTY B3aMMOCBSI3U
TeXHOJIOTUUe CKUX
rapaMeTpoB; CO3/aBaTh
MareMaTHhyecKre MoJesn
TeXHOJIOTUUe CKUX
TIPOLIECCOB C [TOMOILBIO
perpecCMOHHOTO aHaau3a
Y TJIaHUPOBaHUS
9KCMEepPUMEHTOB; CTaBUTh
3asauur onrtuMusaruu TI1
Yl UCTIO/b30BaTh /151 UX
peliieHus TIOMCKOBbIe
MeTO/Ibl; TPOBOJIUTh
¢dusmueckoe
Mo/ieTMpOBaHNe 1
WICTI0/Ib30BaTh B
MO/|e/TMPOBAHNN
aHa/IOTUM pa3IUYHbIX
(bu3UUeCcKUX sIBeHUH;
orpeie/isiTh KPUTePUU
ToZi00Ust ¥ UCII0/Tb30BaTh
WX [JI7Is pellieHus 3a/jau
TexHonoruu POC;
TIpe/iCTaB/IATh
aZleKBaTHYO
COBPEMEHHOMY YPOBHIO
3HaHWM Hay4HYO
KapTUHY MHpa Ha OCHOBe
3HaHHsI OCHOBHBIX
TI0/I0’KeHUH, 3aKOHOB U
METOZIOB eCTeCTBEHHBIX
HayK ¥ MaTeMaTHKU;

MOJIe/TAPOBATh OOBEKTHI
Y TIPOLECChI, UCTIO/b3YS
CTaH/IapTHbIE TIAKeThbI
aBTOMaTU3UPOBAHHOTO
MPOEKTUPOBAHUS U
WCCre[J0OBaHUS;
ripyemMamu
TJIaHUPOBAHUS
HCC/Ie[ITOBAaHUM CIIOKHBIX
CTOXaCTUYeCKHX
TIPOLIeCCOB; HaBbIKaMU
MpPaKTHUYeCKOro
TpUMeHeHUsI
T0JTyYeHHbIX 3HaHWU /151
CTaTUCTHUYECKOTO
aHa/u3a Moy4YeHHbIX
pe3y/bTaToB; pUeMaMu
MpOBeJeHUs
KOpPeJISILIMOHHOTO
aHaiu3a U COCTaB/IeHUs
perpeccuBHBIX MOieier
CJIO’KHBIX
CTOXaCTUYeCKUX
TPOLIeCCOB; HaBbIKaMM
10 MO/Ie/TUPOBaHUIO U
ONTHMHU3ALIUU peabHbIX
TeXHOJIOTUYe CKUX
TMpOLIeCCOB MPOM3BO/ICTBA
POC;criocobHOCTBIO
TIpe/|CTaB/ATh
aZleKBaTHYO
COBPEMEHHOMY YPOBHIO
3HaHWU HayYHYHO
KapTUHY MUpa Ha OCHOBe
3HaHHWSI OCHOBHBIX
T10JI0’KEHUM, 3aKOHOB U
METO/IOB eCTeCTBeHHBIX
HayK Y MaTeMaTHKW;

CornacoBaHa Ha noprtane Ne 2599

17



Xopomo (6a30BbIk | * MeTO/bI MOZIEIUPOBATL | * MO/IEJIUPOBAThH * CIIOCOOHOCTBIO
YPOBEHb) 00BEKTOB 1 MPOIIeCCOB, 00BEKTHI U MPOLIeCCHI, MO/IeTUPOBATh 0OBEKTHI
CTaH/JAPTHBIE MaKeThI WCTIO/b3ysl CTaHAapPTHBIe | W MPOLECChI, UCTIO/B3Ys
aBTOMAaTU3UPOBAHHOTO TIaKeThI CTaH/]apTHbIE MMaKeThl
TIPOEKTHUPOBAHUS U aBTOMAaTU3UPOBAHHOTO aBTOMAaTH3UPOBAHHOTO
WCCJIeIOBAHUST; METO/IBI TIPOEKTUPOBAHUS U TIPOEKTUPOBAHUS U
KOPPEeSALIMOHHOTO U WCC/IeIOBAHMS; BBISSBUTh | KMCC/Ie[JOBAaHUS;
perpeCcCHOHHOTO aHa/k3a | TeXHOJIOTHYeCKHe ripreMamMu
JUIS BBISIB/IEHHSI TECHOTBI | (DaKTOPBI, BAUSIONIME Ha | TUITAHUPOBAHUS
B3aMMOCBsI3el BbIOpaHHBIM HCCJIeIOBaHUM CJIOKHBIX
Pa3/INYHbIX TeXHOJIOTHUeCKUH CTOXaCTUUYECKUX
TeXHOJIOTUUeCKUX Tiporiecc, BbIOpaTh TIPOIIeCCOB;
(haKTOPOB U MOCTPOEHUsT | KPUTEPUU KauecCTBa CI0COOHOCTBIO
MaTeMaTHhyeCcKOro rporiecca U yCTaHOBUTh | TPECTaB/IsATh
OTTHCaHUS TeCHOTY B3aUMOCBSI3U a/IeKBaTHYO
TeXHOJIOTUe CKUX TeXHOJIOTUUeCKUX COBPEMEHHOMY YPOBHIO
TIPOIIECCOB; OCHOBHBIE TapaMeTpoB; 3HAaHUM HayUHYHO
TIOJIO>KEHHUSI, 3aKOHBI U TIPe/ICTaB/ISATh KapTHHY MHpa Ha OCHOBe
METO/IbI €CTeCTBEHHBIX a/IeKBaTHYO 3HaHWSI OCHOBHBIX
HayK ¥ MaTeMaTHKH! ; COBPEMEHHOMY YPOBHIO | TIOJIO)KEeHHH, 3aKOHOB U
3HAaHUM HayYHYIO METO/IOB €CTeCTBEHHbIX
KapTUHY MHpa Ha OCHOBe | HayK U MaTeMaTHKH,;
3HAHUS OCHOBHBIX
[I0JIOYKeHUH, 3aKOHOB U
METO/IOB €CTeCTBEHHBIX
HayK ¥ MaTeMaTUKH;
YIOB/IETBOPUTE/IBH | * MeTO/bl MOZIe/IMPOBATh | * MOJIeTMPOBaTh * CoCcoBHOCTBIO
0 (TTOpOroBEIi 00BEKTOB 1 MPOIIeCCOB, 00BEKTHI U MPOLIeCCHI, MO/IeTUPOBATh 0OBEKTHI
YPOBEHb) CTaH/JAPTHBIE MaKeThI WCTIO/Ib3ysl CTaH/IapPTHBIE | W MPOLECChI, UCTIO/B3YS
aBTOMAaTU3MPOBAHHOTO TIaKeThI CTaH/]apTHbIE MaKeThl
TIPOEKTUPOBAHUS U aBTOMAaTU3UPOBAHHOTO aBTOMAaTH3UPOBAHHOTO
WCCJIe/IOBaHUS; TIPOEKTUPOBAHUS U TIPOEKTHUPOBAHUS U
OCHOBHBIE TT0JIOXKEHUS, WCCJIeI0OBAHNS; WCCIIe/IOBaHMS;
3aKOHBI U METO/IbI TIpe/ICTaB/ISTh CIoCOBHOCTBIO
€CTeCTBEHHBIX HayK U a/IeKBaTHYO TIpe/ICTaB/ISATh
MaTeMaTHKH ; COBPEMEHHOMY YPOBHIO | aJieKBaTHYHO
3HAaHUM HayYHYHO COBPEMEHHOMY YPOBHIO
KapTUHY MHpa Ha OCHOBe | 3HaHWW HayuHYIO
3HaHUS OCHOBHBIX KapTHHY MHpa Ha OCHOBE
TIOJIO’KeHHM, 3aKOHOB U 3HaHWSI OCHOBHBIX
METO/IOB €CTECTBEHHBbIX | TIOJIO’KEHWM, 3aKOHOB 1
HayK M MaTeMaTHKW; METO/IOB eCTeCTBeHHbIX
HayK ¥ MaTeMaTUKH;

AeATe/IbHOCTHU, XdPdKTePU3YIOIUX STallbl

3 TunoBble KOHTPO/IbHbIE 3a/{aHUA
st peanmu3aniuyl BBIIIETIEPEUNCIEHHBIX 3a/lau 00y4YeHHs! MCIIO/b3YIOTCS TUIIOBbIe KOHTPOJIBHBIE
3aflaHUsI WK WHbIe MaTepuasbl, HeoOXoAUMble /IS OLeHKW 3HaHWH, YMeHWH, HaBbIKOB W (W/IM) OIIbITa

06paaoBaTeJleoﬁ MporpamMmmsl, B CjieAyrouiemM CcOCTaBe.

3.1 TecToBble 3aaHusA
— Tlonsatue o matpuiiax. THdopmaimoHHas Mmatpuiia ®uiiepa.
— PerpeccroHHBIM aHaU3 B MaTpUUHOM home
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3.2 DK3aMeHaLOHHbIe BOIIPOCHI
OcHOBBI TeopuH Tof00us1. Busibl perpeccuii
[TocTpoeHue MHOKeCTBeHHOM perpeccuu MeTofioM bpaHoHa. [l1aHrpoBaHKe SKCIIePUMEHTOB
— Metogel ontumursanyu. [1nanel BToporo nopsifika. Kommno3suimonHsie mianbl bokca

3.3 TemsI 1abopaTopHBIX padoT

— KoppessLyoHHbIN aHau3 3aBUCUMO-CTH TTOTPELIHOCTH KOHTPOJIS TIPOTS-KeHHOCTHU Jle(peKToB
B M30JISIL{UM 00-MOTOYHBIX [TPOBOZIOB OT IIapaMEeTPOB PEXKUMOB KOHTPOJISL.

— IlocTpoeHue MeTOZOM HauMMEHBIIWX KBaJpaTOB MaTeMaTUUeCKOM MOJeNy IOrPelHOCTH
KOHTPOJISI TIPOTSDKEHHO-CTU /le(eKTOB B M30JILIMM OOMOTOYHBIX TMPOBOZOB OT IapaMeTpPOB PEeKUMOB
KOHTPOJIAL.

— Iloctpoenune MetofoM bpaHioHa MoZiesi MOTPeLIHOCTH KOHTPOJISI MPOTSDKEHHOCTH Jle(heKTOB
B M30JISIL{MY OOMOTOYHBIX ITPOBO/IOB OT NapaMeTPOB PEKUMOB KOHTDOJIS.

— Ornrumusanus TTI nponuTKY HAMO-TOUHBIX U3Zieid POA MeToZ0M KPyTOro BOCXOXKZEeHUs

4 MeToanuecKue Marepuasabl
Insi obecrieueHust mpoiiecca oOyueHUst W pellieHus: 3a7au 00y4yeHHsl UCTIONb3YIOTCS CIeAyIOIe
MaTepHabl:
— MeToJuuecKWe Marepuasbl, OTpe/ie/siollyie TpoLeAypbl OIleHWBaHUS 3HAHWMN, YMeHHH,
HaBBIKOB U (WIM) OMbITa [AeITebHOCTH, XapaKTepU3YIOL[UX 3Tarnbl (OpP-MUPOBAHUSI KOMIIETEHLIWH,
corsiacHo 11. 12 paboueii IporpaMmel.

4.1. OcHoBHas 1uTeparypa

1. Hecmenosa, H. H. MHoromepHble MeTO/AbI HWCC/IEAOBaHUS OHOTOTUYECKUX CHCTEM
MoHorpadus / H. H. Hecmenosa, E. I. He3namoBa, I. B. CmupHoB ; ®efepasbHOe areHTCTBO TIO
obpa3oBaHMio, TOMCKHI TOCYZAPCTBEHHBIM YHMBEPCHUTET CHUCTEM YIIpaB/ieHUs W PaAu0371eKTPOHUKU
(Tomck), Kadenpa paziio3/1eKTPOHHBIX TEXHOJIOTUM 1 9KOJOTMUYeCcKOro MOHUTOpHUHra. - Tomck : TYCYP,
2007. - 178 c. (Hamuuue B 6ubmioreke TYCYP - 40 3k3.)

2. Cepadunosuy, Jler ITnaToHoruu. ITnaHUpoBaHue 3KcrieprMeHTa : yuebHoe mocobue / JI. I1.
CepadunoBru ; desepanbHOe areHTCTBO MO 00pa3oBaHMI0, TOMCKHMIA TOCYZAPCTBEHHBIM YHUBEPCHUTET
CUCTeM YyTIpaBieHHsI U pafin03/7eKTPOHMKY, Kadenpa komruiekcHol uHGOpMaliMoHHON 6e30macHOCTH
3/IEKTPOHHO-BBIUUC/IUTETbHBIX cUCTeM. - Tomck : B-Cnektp, 2006. - 128 ¢ (Hammuve B OUOIMOTEKe
TYCYP - 134 3k3.)

3. KowmmbroTepHoe MopenvpoBaHWe W TMPOeKTHpoBaHue. JlabopaTopHbIi MpakTukym. Yacts 2:
MeToanueckue yKa3aHus K jaboparopabsiM pabotam / AreeB E. FO. - 2012. 79 c. [DeKTpoHHBIM pecypc]
- Pexxum poctyma: http://edu.tusur.ru/publications/2549, cBoGoHBIA.

4.2. lonoHUTe/IbHAA IUTepaTypa
1. Cepadunouy, JleB [TnatoHoBuu. [TnanupoBanue 3KkcriepuMenTa [Tekcr] : yueGHOe mocobue /
JI. TI. CepaduHoBuu ; DenepanbHOe areHTCTBO MO oOpa3oBaHH0, TOMCKMI TOCyAapCTBEHHbBIN
VHUBEDCUTET CUCTeM yrpaBlieHUs U  paguosnekTpoHukd (Tomck), Kadeapa komrieKcHOU
nH(OpMaLIMOHHON 0e30MacHOCTH 37IeKTPOHHO-BLIUMC/IUTE/IBHBIX CHUCTEM. - 3-e W3., Tiepepab. u Aor. -
Tomck : B-Criektp, 2012. - 128 ¢ (Hanuuue B 6ubmioteke TYCYP - 1 3K3.)

4.3. YueO0HO-MeToJuUeCKoe Mocodue U mMporpaMMHoe odecreueHne

1. MogenmupoBaHue ¥ ONTUMM3AIMs  TEXHOJOTMUeCcKuX mporieccoB  POC:  YuebGHoe
MeTtoauueckoe mocobwe / CmupHoB I. B., CmmproB . I. — 2012. 99 c. (Comep>XUT OIMUCAHUS
71abopaTOpPHBIX U MPAKTHUECKUX paboT, MeToAMUeCKHe YKa3aHUs 10 CaMOCTOSITe/TbHON paboTe CTyZeHTOB
) [DnekTpoHHBIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/training/publications/1795, cBo60gHBIH.

2. Crartuctuueckue MeTofibl 00paboTku: YueGHoe MeToaunueckoe rocobwe / CmupHoB I B. —
2012. 107 c. (coaepKUT OIMMCAHWs TPAKTHUYEeCKHMX pabOT M yKa3aHHUS II0 CAMOCTOSATeIbHOW paboTe
CTyfeHTOB) [JnekTpoHHbIN pecypc] - Pexxum mocrtyma: https://edu.tusur.ru/training/publications/1791,
CBOOOHBIM.

3. WHdopmaloHHbIe TEXHOJOTMM U aHalAu3 JaHHBIX: MeToguueckrde yKasaHUsl 110
BBITTOJIHEHUIO Tab0paTOpPHBIX paboT, OpraHu3aly NMpaKTUUeCKUX 3aHSATHM U CaMOCTOSITe/IbHOW paboThI /
XKykoBckuiti O. W. - 2014, 55 «c. [OnekrpoHHbeiti pecypc] - Pexum  fgocTyma:
http://edu.tusur.ru/publications/4643, cBoOOAHBIT.
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4. KommbroTepHOe MOJIeTUPOBaHME W MPOEKTHpOBaHMe. JIabopaTopHbIi MpakTukym. Yacth 1:
MeTtoanueckue ykKaszaHus K JyiabopatopHbiM paboram / CamukaeB FO. P. - 2012. 39 c. [DyeKTpoHHBIM
pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/2547, cBob60HBIT.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIPABOYHbIE M TOMCKOBBIE CHCTeMbI
1. MatLab, MatCad
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