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

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

ETYODYR e 20p 0 yattror
5 UNIVERSITY TIpopekTop 1o yue6Hoii paboTe

|Osy RS HT NOANTMCAR SARETEOHHEDE N0k
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

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

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

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

HanpagneHnHocts (po¢unb): TexHo10rus 3/1eKTPOHHBIX CPe/ICTB

dopma oOyueHUs: OUHAA

dakynsreT: PK®, PagnokoHCTpyKTOpCKHH (haKyabTeT

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

CemecTp: 7

YueOHbIi ri71aH Habopa 2013 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 CamocTosiTesibHast paboTa 92 92 yacoB
6 Bcero (6e3 3k3ameHa) 180 180 4acoB
7 IToaroroBka u ciaua 5K3aMeHa 36 36 JacoB
8 OO0r11ast TPYyZJ0EMKOCTh 216 216 YyacoB
6.0 6.0 3.E

OK3aMeH: 7 ceMeCTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
npotokot Ne 46 ot «29 » 8 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 11.03.03 KOHCTpyMpOBaHWe U TEeXHOJIOTUSI 3/IEKTPOHHBIX CPE/CTB, YTBEp)KIEHHOTO
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.
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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
TIpPUMEeHEeHHs1 STUX MoJiesield B TIpoLjeccax yIpaB/ieHusi IPOM3BOICTBOM.

2. MecTo puciuiuiebl B cTpyKType OITIOII

OucimruivHa  «MogenvpoBaHue W ONTUMM3ALUsA  TeXHOJOTMYeCKUX 1poreccoB  POC»
(b1.B.[JB.6.1) otHOCUTCA K 6/10Ky 1 (BapraTHBHAs U4acCTh).

[TpepuiecTByOIMMY  AUCLMIVIMHAMY,  (OPMUPYIOLMMM  HauajbHble 3HAHUS, SIBISIOTCSA
c/lefyrole QUCLIMIUVIMHBL: ABTOMAaTM3UpoBaHHOe TmpoekTthpoBaHve POC, Bpenenue B mnpodeccuro,
MopemupoBanue miporieccoB U 00bekToB (I'T102), OCHOBBI KOHCTPYHMPOBAHHS 3/I€KTPOHHBIX CPE/CTB,
[IpakTvKa IO MOMy4YeHHIO NMPOo(ecCHOHaIbHBIX YMEHWW U OMbITa NMpodecCHOHaNIbHOM [1eATenbHOCTH,
TexHo/10rus Npor3BOACTBA /IEKTPOHHBIX CPe/ICTB.

[TocnepyromyMy JUCLIATIVIMHAMU SIBJISTFOTCS: .

3. TpeboBaHus K pe3y/jbTaTaM 0CBOEHHS JUCLHUILTHHBI

[Mporiecc n3yueHUs JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKE CJlelyIOIMX KOMIIEeTeHL{1ii:

— OIIK-1 cnocobHOCTBIO MPe/ICTaB/ATh aZleKBaTHYI0 COBDEME@HHOMY YDOBHIO 3HaHUM HayuHYIO
KapTUHY MHUpa Ha OCHOBe 3HaHHS OCHOBHBIX TOJIOKEHWUM, 3aKOHOB U METO/IOB eCTeCTBEHHbIX HayK U
MaTeMaTHKU;

B pesysnbraTe M3yueHUs JUCLIMIUIAHBI CTYJEHT JOJKeH:

— 3HaTh MeTOAbl MOJE/JMPOBaTh OOBEKTOB ¥  TIPOLIECCOB, CTaHJApTHbIe  TIAKeThI
aBTOMaTU3UPOBAaHHOTO MPOEKTUPOBaHUS U UCC/Ie[0BaHUs; METO/bl KOPPEJISIMOHHOIO U pPerpecCUOHHOI0
aHa/u3a [Jj/is BbISIBJIEHUsS] TeCHOThI B3aUMOCBSI3el pa3/IMYHbIX TeXHOJOTMUeCKUX ()aKTOPOB U MOCTPOEHUs
MaTeMaTU4eCKOro OMMCAHWsI TEeXHOJIOTMUeCKUX TMPOLIeCCOB; TEOPUIO0 TJIAHUPOBAHUS SKCIIEPUMEHTOB;
ONTUMM3ALIMI0  TEXHOJOTMYeCKMX TPOLIeCCOB TIOMCKOBBIMU  MeTOJaMM; MeTofbl  (U3UUeCKOro
MO/IeJTMPOBAHMSI Ha OCHOBE aHaJOTWUM pa3/MuHbIX (DU3UUYeCKUX MOZesiel; TeOpUr0 TIOA00Us; MeTO/bI
YKMCJIEHHOTO MO/|e/IMPOBaHMUS

— yMeTb MOJe/lupoBaTb OObEeKTbI W  TIPOLIeCChl, HCTOMb3ys CTaHAAPTHbIE  TaKeThbl
aBTOMaTU3UPOBAaHHOTO TIPOEKTHPOBAaHMS U UCC/e[OBaHUS; BBISIBUTH TeXHOJOTHMUeckue (aKTophl,
BIUSIOLIME Ha BbIODAHHBIA TEXHOJOTMUECKUW TIpoLlecC, BbIOpaTh KpUTEPUH KauecTBa IpoLjecca U
YCTaHOBUTb TECHOTY B3aUMOCBSI3U TEXHOJIOTMUECKUX TapaMeTpOB; CO3[jaBaTh MaTeMaThyecKue MOJenu
TEeXHOJIOTMUeCKUX TPOLIeCCOB C TMOMOLLbI0 PerpecCUOHHOIO aHau3a U MJIaHUPOBaHUSI 3KCIIePUMEHTOB;
CTaBUTh 3aZiau ontumusaiuu TII U KCrosb30BaTh [l UX pellleHUs] TIOMCKOBbIe METOAbI; TIPOBOJUTh
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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.
Tabnuiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM ieATebHOCTH Bcero yacoB CemecTpsbl

7 cemecCTp
AynutopHbie 3aHATHSA (BCEro) 88 88
Jlekuuu 36 36
[IpakTrueckue 3aHATHS 36 36
JlabopaTtopHbIe 3aHATHUS 16 16
CamocTosiTenibHast paboTa (Bcero) 92 92
OdopmsieHre 0TYETOB 10 J1TabopaTOpHBIM paboTam 30 30
[TpopaboTKa JIeKIIMOHHOTO MaTepHasa 26 26
[ToaroroBka K IpakTUUeCKUM 3aHATHSAM, CeMUHapaM 36 36
Bcero (6e3 sk3ameHa) 180 180
[ToaroToBka 1 craya 5K3aMeHa 36 36
OO0111ast TPYJ0EMKOCTD Yac 216 216
3auetHble Equnuiel Tpyzoemkoctu 6.0 6.0

5. Copepxanve AUCIUIIUHBI

5.1. Pa3jennl JUCHHUILIMHLI H BH/bI 3aHATHH
Pa3ziesbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUI TIPUBEZIeHbI B Tabviie 5.1.
Tabmuna 5.1 — Pa3zenbl AUCLMIVIMHEI U BUJbI 3aHSATUN

3}
= H &
= | £ 8
= 8 g ~ @
% [5] = m © o =
o o = o T s =
o o w e o9 s =
5 S 2 2 | 83 >3
Ne HasBanus pa3zesoB JUCLIUIIIMHBL g 5 = 5 o 2 S &
[} [ =
= S = & g 9 2 5
= © e ! @ o
Z 5 g | A & %
© O =) ~
£ 83
O
1 | OcHoBBI Teopu 1o06us. Bugp 12 12 4 30 58 OIIK-1
perpeccuid.
2 |TlocTpoeHre MHOXKeCTBEHHOM 12 12 8 34 66 OIlK-1
perpeccuu MeToZ oM bpaHioHa.
[1naHupoBaHHe 5KCIepUMEHTOB.
AKTUBHBIN 5KCTIEPUMEHT.
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Mertogps! onrtiMu3auuu. 111alel BTOPOTo 12 12 4 28 56 OIIK-1
ropsizika. KoMrosuiyoHHbIe 11aHbl
Bokca. PoToTabenbHbIe 1jeHTpabHbIE
KOMIO3UL[MOHHbIE T/1aHbl. HeKoTophie
cBeZleHus1 0 D- onTUManbHbIX I/1aHax.
Utoro 36 36 16 92 180
5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 J1eKIUAM)
Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpHBeieHo B Tabnuie 5.2.
Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)
3 =
s 5
HaspaHms pasgencs CopeprkaHuve pasfieioB JUCLAIIIMHBI 110 z - ? %
JIEKLIUSIM 3 g g
S8 g =
o o Q
- g ~
7 ceMecTp
1 OcHoBbI Teopuu 110700151, Buzibi OCHOBBI TEOPHUH TTOI00WS. 12 OIlK-1
perpeccui. T'eomeTpuueckoe rogobue. Ob1ee
addurHHOe rpeobpa3oBaHye. THITBI
MO/Ie/IUPYIOIIUX cucTeM. OCHOBBI
perpecCMOHHOrO aHanusa. Metog,
HavMeHbIINX KBa/paToB. JInHeliHas
perpeccus OT O4HOro napaMmerpa. Bubl
perpeccuu. [Tapabomueckasi perpeccusi.
TpaHCLIeH/JeHTHbIe perpecCcuu.
[IpencraBnenue perpecCMBHOIO aHaIM3a
B MaTpuuHou (hopme. IIprmepsl. OCHOBBI
KOPPEe/SIMOHHOTO aHa/In3a.
KoppensiyonHoe oTHoLLIeHKe.
KosdduireHT mHeHOM KOppesiiuu.
MeToz MHOKeCTBEHHOW KOpPeJISILIUY.
Ntoro 12
2 [TocTpoeHre MHOXXeCTBEHHOM [TocTpoeHne MHOXXeCTBEHHO! perpeccuu 12 OIIK-1
perpeccuu metofioM bpaH/oHa. MeTtozioM bpanzioHa. [TnaHupoBaHue
[1naHupoBaHHe 5KCIepUMEHTOB. 9KCTIepUMEeHTOB AKTUBHBIN SKCTIEPUMEHT.
AKTUBHBIN 5KCTIEPUMEHT. ITnan 2K. TTpumepsl. [IpoOHBIE PETTTUKH.
[eHepupyrolijee COOTHOILIEHHE.
Onpegensromyii KOHTPACT.
Pa3permaroriast criocoOHOCTh IPOOHOM
peruiiku. [Tonmyperiku. Periiku 6onee
BBLICOKOH cTereHH ApobHOCTU. [IprMepsi.
Ntoro 12
3 Metogp! onrtumu3sanuu. [1nasbl [TorickoBbIe METObI ONITUMHU3ALIUH. 12 OIIK-1

BTOPOTIO INopsijka. KomnosuoxHsle
ruianbl bokca. PotoTabenbHble
LeHTpa/IbHble KOMITO3ULMOHHbIe
rianel. HekoTopele cBesienus o D-
ONTUMaJIbHBIX I/IaHaX.

ITouckoBble MeTOAbl OIITUMHU3ALIUU.
CX0AuMOCTB arOpUTMOB TTOMCKa. 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
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ontumusauuu.[loHsATHe cuMILIeKca.
Marpuua cumriiekca. K-mepHbie
CcAMILTEKCHI. [Iprumepsl..I11aHel BTOpOro
nopsifka. KoMrio3uiroHHbIe I1aHbl
Bokca. PoToTabenbHbIe 1jeHTpaTbHbIe
KOMITO3ULIMOHHBIe TI1aHbl. HekoTopelie
cBeZileHus1 0 D- onTUMasbHbIX I1/1a-HaxX.

HToro 12

Wtoro 3a cemecTp 36

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

Ne pa3zenoB AaHHOW JUCLATIIMHBI, [1/151
KOTOPBIX HE0OX0IUMO U3yUueHHe

No HauMeHOBaHHe AUCLUIUIAH obecrieunBarolMX U 00ecrieurnBaeMbIX
JVICLIUTUIVH
1 2 3
[IpepecTBytoLMe JUCLUATIIMHBI
1 ABTOMaTU3MpPOBaHHOE MpoeKTHpoBaHre POC + + +
2 Bgenenue B npodeccuto + + +
3 MopenupoBaHue rporeccoB U 06bekToB (I'TI02) + + +
4 OCHOBBI KOHCTPYVPOBaHUS 3JIEKTPOHHBIX CPE/CTB + + +
5 [TpakTHKa no noayuyeHuro npodeCcCroHaNbHbIX YMEeHUH 4 N N
Y OIbITa MpoQeCcCroHaTbHOM /1eTeIbHOCTH

6 TexHOonorus MpOrU3BOACTBA 3/IEKTPOHHBIX CPEJCTB + + +

5.4. CooTBeTCTBHE KOMIIeTeHIH, ()OPMUPYeMBbIX NP U3yYeHHUH AUCLUIUIUHBI, ¥ BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLM, (OpMUpPYeMbIX MNPU H3yUeHUW [UCLIMIUIVHBL, U BUJOB 3aHATHN
TIpe/ICTaB/IeHo B Tabmmiie 5.4
Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLIMM W BUAOB 3aHATHH, (HOPMUPYyEMBbIX TP W3yUeHWH

VCLIUTITUHBI
Bunpl 3aHaTHI
4]
X B
< < 5
- = E ©
& = @
= T T a
= I I}

il = ° o g

& =k & 3 T DOpMBI KOHTPOJIS
S 2 2 I 5
= v 7} 8" =
S = 5 e ®
N4 = @ S
= a =
K o @]
© O o
2 : :
~ S

OIIK-1 + + + + 3awura oryera, OTUeT 110
naboparopHoii pabore, Tect
6. IHTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aIUH 00yUeHHUs
He mipegycmotpeno PYII
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7.

JIabopaTopHbIiH MPAKTHKYM

Copep>kaHue J1abopaTopHbIX paboT MprBeieHo B Tabwie 7.1.
Tabsmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 <]
& z S
3 = =
Z 5
= S
Ha3Banus pa3enoB Copep)xaHue 1abopaTopHbIX paboT 2 =5
= | &
2 5
= S
7 ceMecTp
1 OcHoBbI Teopuu 11000151, Buzibi KoppensiijoHHbIM aHa/iu3 3aBUCUMO-CTH 4 OIIK-1
perpeccui. MOTPELIHOCTH KOHTPOJISL MPOTS-’)KEHHOCTH
JedeKTOB B U30/SLIMMA 00-MOTOUHBIX
TIPOBOJIOB OT NTapaMeTPOB PeXXUMOB
KOHTPOJIS.
Ntoro
2 TlocTpoeHre MHOYKe CTBEHHOM ITocTpoenue MeTOIOM HAUMEHBIIINX OITK-1
perpeccuu metozfioM bpaHjoHa. KBa/IpaToB MareMaThueCKOW MOJienu
[1naHupoBaHMe 5KCIepUMEHTOB. TOTPeLIHOCTH KOHTPOJIS POTSPKeHHO-CTU
AKTUBHBIN 5KCTIEPUMEHT. neeKToB B U30JISL[UH 0OMOTOUHBIX
TPOBO/OB OT NTapaMeTPOB PeKMMOB
KOHTPOJISI.
ITocTtpoenue metomom bpanmona Mogenu 4
TMOTPELIHOCTH KOHTPOJISI MPOTSPKEHHOCTU
JedeKTOB B U30/ISILIUKA 0OMOTOUHBIX
TIPOBO/IOB OT NTapaMeTPOB PeXUMOB
KOHTPOJISL.
Ntoro
3 Metogp! onrtumu3sanuu. [1nasHsl Onmumusanysa TTI nponuTkyu Hamo- OITK-1
BTOPOTO Topsi/ika. KOMMO3UI[MOHHbIE | TOUHBIX U3fenuii POA MeTozoM KpyToro
niaHel bokca. PotorabenbHble BOCXOX/|eHUsA
HTpa/ibHble KOMIO3UL[OHHBI
LieHTpa/IbHble KOMITO3ULIKO e Vtoro 4
rianbl. Hekotopele cBesenus o D-
ONTUMaJbHBIX T/IaHAX.
Wroro 3a cemecTp 16
8. IIpakTuyeckue 3aHATUA
Copiep>xaHue MpakTHUeCKUX paboT npuBezeHo B Tabnuie 8.1.
Tabnuiia 8. 1 — CojepskaHre MpakKTUYeCKUxX paboT
) g =
= b <
S = 0
Z > &
Ha3saHus paszesnos CopeprkaHue TpaKTUYeCKUX 3aHSATUN § o =2 QE
=
S
S s &
= S
7 cemecCTp
1 OcHoBbI Teopuu nozi06usi. Busel AddunHbIe Ipeobpa3oBaHUs. OIIK-1
perpeccui. [TocTpoeHue BapuallMOHHBIX PSIOB, 4

SMIIUpUUeCcKUX GYHKIWN pacripeieneHus
Y SMINUPUYeCKre TVIOTHOCTH
pacripefiesieHus..
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PacueT ko3¢ puieHTOB KOppessLuu 4
rapamMeTpoB.
Wroro 12
2 [TocTpoeHye MHOXXeCTBEHHOM [InanvpoBaHue 5KCniepyUMeHTOB AK- 4 OIIK-1
perpeccuu metozsioM bpaHgona. TUBHBIN 3KCriepuMeHT. [1nan 2K.
[InaHupoBaHMe 3KCIIepUMeHTOB. [Tpumepsl.
AKTHBHLIA SKCTIEPHMEHT. [po6nbie pervky. [Iprmepsi.
[TocTpoeHre MHOKeCTBEHHOU perpeccuu
MeToZ0M bpaHoHa.
Wroro 12
3 Metogp! ontumu3anuu. [1anbl OnTtumu3sanys MeTo40M KPyTOro 4 OIlK-1
BTOPOro nopsiZka. KoMno3uiMoHHele | BOCXOX/eHUs (CITyCKa).
ranb! Bokca. PotorabenbHble CuMIuIeKCHbIe MeTO/bl OITTUMU3a-L1H.
LleHTpaJ/IbHble KOMITO3ULIMOHHbIe
nnaHbl. HekoTopele cBeseHus o D- I1mank! BTOpOro nopsjxa.
ONTHMAa/IbHBIX TUIAHAX. KommnosuionHele riaHsl bokca.
Nroro 12
Wtoro 3a cemecTp 36

9. CamocrosiTesibHas1 pabora
Busibl camocTosiTesTbHOM paboThI, TPYAOEMKOCTh U (hOpMUPyeMble KOMIIeTEeHLIMH TIPe/[CTaB/IeHbI B
Tabmmme 9.1.
Tabmuia 9.1 - Busibl camocTosiTennsHOM paboThl, TPY0eMKOCTb U (hOpMHUpyeMble KOMITeTEeHL[UH

4 e
5 =
) s =
Bu/ibl CaMOCTOATeILHOM = > o
Ha3Banus pa3szenos g " = @DopMbI KOHTPOJIS
paboTsI S = g
=S a =
o e 2
= S
7 ceMecTp
1 OcHOBBI TeOpUUM ITogroroeka K 12 |OIIK-1 3auqura oryeta, OTYeT 1o
nof06us1. Buzibi MpaKTAYe CKUM 3aHSATUSIM, nabopatopHoti pabore,
perpeccuii. ceMuHapaM Tect
ITpopaboTKa JIeKIMOHHOTO 8
Marepuasa
OdopmiieHre 0TUETOB TI0 10
nabopaTtopHbIM paboTam
Ntoro 30
2 ITocTpoeHue [ToaroroBka K 12 |OIIK-1 3amumTa otyera, OTUeT 1o
MHO’Ke CTBEHHOM MPAKTHUYe CKUM 3aHSATHSAM, saboparopHoi paboTe,
perpeccuu MeTooM ceMHHapam Tect
bpanpona. [lnanuposanue
paHj p [TpopaboTKa /IeKLIMOHHOTO 12
KCIIepUMEHTOB.
IKCTEPUMEHTO MaTepuasna
AKTHBHBIN 5KCTIEPUMEHT.
OdopmiieHre 0TYETOB T10 10
naboparopHbIM paboTam
Ntoro 34
3 Metoapbl onTumMu3alyu. |IToaroroBka K 12 |OIIK-1 3amqura oryeta, OTYeT 1o
[TnaHbl BTOPOrO MOpsi/iKa. |TIPAaKTAYeCKUM 3aHSATUSIM, nabopatopHoti pabore,
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KoMIo3uioHHbIe 171aHbl | CeMHAHapam Tect
Bokca. Porot bHBI
okca. Pororaben € ITpopaboTKa JeKIIMOHHOTO 6
LieHTpa/lbHbIe Marepuana
KOMITO3UL[MOHHBIE TI/IaHbI.
Hekotopsie cBesenust o D- OdopmiieHre 0TYETOB 110 10
ONITUMAJILHBIX TI/IaHAX. nabopaTopHLIM paboTam
Htoro 28
Wroro 3a cemecTp 92
[ToaroToBka K 3K3aMeHy 36 JK3aMeH
HNroro 128

9.1. Borpoch! Ha MPOpPadoTKY JIEKIIHOHHOT0 MaTepHa’ia

1. Tlousatue o matpuuiax. HdbopmalonHas Matpuiia ®uiepa.

2. PerpeccroHHbIN aHa/iv3 B MaTpUuHOW ome

10. KypcoBas pabora

He npegycmorpeno PYII

11. PeliTuHroBas cucremMa jjisi OIfeHKH YCIIeBaeMOCTH CTY/AeHTOB

11.1. Ban/jbHbIe OLeHKH /11 3/IEMEeHTOB KOHTPOJIsl
Tabnuiia 11.1 — basibHbIe OIeHKH /IJIsI 3/IEMEHTOB KOHTPOJIsSI

. . MakcrmanbHbIN
. MakcyManbHbIN MakcyManbHbIN
DneMeHThI yueOHOM 0asin 3a mepuo/, Bcero 3a
6am1 Ha 1-yro KT c| 6ann 3a nmepuof,
JleaTeIbHOCTH mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
7 cemecCTp
3aimTa oTueta 6 6 6 18
OTueT 1o y1abopaTopHOM 22
pabore
Tect 10 10 10 30
VToro Makcumym 3a 23 23 24 70
Tepuoz,
OK3aMeH 30
Hapacraroiym utorom 23 46 70 100
11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabmura 11. 2 — TlepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
basbl Ha [1aTy KOHTPOIBHOW TOUKU Ouenka
> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5
Ot 70% 10 89% oT MakcMManbHOW CyMMBI O6asioB Ha gary KT 4
Ot 60% 1o 69% OT MakcMMasIbHOM CyMMbI OaioB Ha gaty KT 3
< 60% OT MakCMMa/bHOM CyMMbI OaiioB Ha gaty KT 2

11.3. ITepecuet cymMmMbI 6a/IVI0B B TPAAMIUOHHYI0 U MEeXKAYHAPOAHYIO OL[€HKY
[TepecueT cymMbl 6a/UIOB B TPAAWLIMOHHYIO U MEXIYHAPOAHYIO OL|eHKY TpeJcTaB/ieH B Tabsuiie

11.3.

Tabsura 11. 3 — ITepecueT CyMMbI Oa/I/IoB B TPAJULMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY
Ouenka (ECTS)

Ouenka (I'OC)

WToroeas cymma 6asinoB,
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YUWTBIBAaeT yCIeLIHO CaHHbIN

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IM4HO)
85-89 B (oueHb xopoi110)

4 (xopot11io0) (3a4TeHO) 75 -84 C (xopot1i0)
70 - 74
65 - 69 D (ynoBneTBOpUTENBHO)

3 (YyAoB/1eTBOPUTEBHO) (3aUTEHO) 60 64 E (HocpeAcTeerHo)
2 (HeyAOBNETBOpHUTE/ILHO) (He Hinke 60 6anioB F (HeymoBneTBOpUTEJILHO)
3aUTEeHO)

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

12.1. OcHoBHas /MTEparypa

1. Hecmenosa, H. H. MHoromepHble MeTOAbI HWCC/I€A0BaHHUS OHOJTOTUYECKUX CHCTEM
moHorpadus / H. H. Hecmenora, E. I HesnamoBa, I B. CmupHOB ; ®efepasbHOe areHTCTBO IO
obpa3oBaHMi0, TOMCKUI TOCYZAPCTBEHHBIM YHMBEDPCUTET CHUCTEM YIIpaB/eHUs W DPaAUO031eKTPOHUKU
(Tomck), Kadenpa pajyio3/1eKTPOHHBIX TEXHOMOTUN U 5KOJIOTMUeCKOro MOHUTOpUHra. - Tomck : TYCYP,
2007. - 178 c. (Hamuuue B 6ubmoreke TYCYP - 40 3k3.)

2. CepadunoBuy, Jle IlnaroHoBuu. [lnaHupoBaHue 3KcrieprmeHnTa : yuebHoe nocobue / JI. II.
CepaduHoBuu ; denepanbHOe areHTCTBO 1Mo oOpa3oBaHMIO, TOMCKHI TOCyJapCTBEHHBIM YHUBEPCUTET
CUCTEM YIIpaBIeHUs U paJuo3ieKTpoHuKH, Kadeapa komruiekcHOW MH(OpPMAaLMOHHOM 6e30macHOCTH
3/1IeKTPOHHO-BBIUUC/UTENbHBIX cUcTeM. - Tomck : B-Cnektp, 2006. - 128 c¢ (Hamuuve B OubGIMoTeke
TYCYP - 134 5k3.)

3. CwmwpHoB, I'. B. MogenvpoBaHue 1 ONTUMU3ALUS 00BEKTOB U TIPOLIECCOB: YUeOHOe mocobue
JJ1s1 MarucTpaHToB [DnekTpoHHbIM pecypc] / CmupHoB I. B. — Tomck: TYCYP, 2016. — 216 c. —
Pexxum JOCTyTIa: https://edu.tusur.ru/publications/6495 [D/1eKTpOHHBIM pecypcl. -
https://edu.tusur.ru/publications/6495

12.2. lonosiHMTe/IbHAA IMTeparypa

1. Cepadunoruu, JleB [TnaroHoBuu. [lnaHupoBanue 3kcriepumenTa [Tekcr] : yuebHoe mocobue /
JI. TI. CepadunoBuu ; PemepasbHOe areHTCTBO 10 00pa3oBaHMI0, TOMCKHM TOCYapCTBEHHbIH
YHUBEPCUTET CUCTeM yIpaBleHUss W  paauosnekTpoHuku (Tomck), Kadeapa komruiekcHOM
nH(OpMaLIMOHHOM 0e30MacHOCTH 37eKTPOHHO-BBIUMC/IUTE/IBHBIX CUCTEM. - 3-e W3f., Tiepepab. u Jorm. -
Tomck : B-Criektp, 2012. - 128 ¢ (Hanuuue B 6ubmoteke TYCYP - 1 3K3.)

2. AncenbM, A.. OCHOBBI CTaTUCTUUECKON (DU3HUKU U TePMOIJMHAMUKH. [D/1IeKTPOHHBIM pecypc]
— DnekTpoH. gaH. — CII6. : Jlanb, 2007. — 448 c. — Pexxum goctymna: http://e.lanbook.com/book/692
— 3ar. ¢ 3KpaHa. [DnekTpoHHbIH pecypc]. - http://e.lanbook.com/book/692

12.3. YueOHO-MeTOoANYECKOE TOCOOHE ¥ MPOrpaMMHOe ofecreyeHme

1. MopenupoBaHue ¥ ONTUMM3AI[USl  TEXHOJOTHYeCKHWX TpoiieccoB POC: YuebGHoe
metognueckoe mocobue / CmupHoB I. B., CmmpuoB [. I — 2012. 99 c. (comepXWT OINMUCAHUS
nabopaTopHBIX U MpPaKTUUeCKUX paboT, MeToAUueCKre yKa3aHusl 10 CaMOCTOsITe/IbHON paboTe CTy[eHTOB
) [OnekTponHbIii pecypc] - Pexxum poctyma: https://edu.tusur.ru/training/publications/1795, cBo6oAHBIH.

2. Craructudeckue MeTofibl 00paboTku: Yue6HOe MeToauueckoe mocobue / CmupHoB I. B. —
2012. 107 c. (comep>KuT omMcaHWs TMPaKTUUeCKHX paboT M yKas3aHUsl TI0 CAMOCTOSITe/IbHOM pabore
CTYyZleHTOB) [DneKTpoHHBIM pecypc] - Pexxum pgoctyma: https://edu.tusur.ru/training/publications/1791,
CBOOOIHBIM.

3. CwmupHoB I. B., MogenvpoBaHue ¥ ONTUMM3ALUsA TEXHOJOTMUYECKUX TIPOLIECCOB
TIPOM3BO/ICTBA  JIEKTPOHHBIX ~CHUCTeM: YUeOHO-MeToJuueckoe T0CoOWe TI0 TMPaKTUYeCKUM M
nabopatopHbiM paboram /ij1si 6akasmaBpoB U MarucTpaHToB [DnekTpoHHbIN pecypc] / CmupHoB I B. —
Tomck: TYCYP, 2016. — 25 c. — Pexxum foctyna: https://edu.tusur.ru/publications/6239. [D1eKTpoHHBIM
pecypc]. - https://edu.tusur.ru/publications/6239
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12.4. Ba3bl AaHHBIX, HH()OPMALIMOHHO CIIPABOYHbIE M MOUCKOBbIE CUCTeMbI
1. MatLab, MatCad

13. Marepua/ibHO-TeXHHYECKOe o0ecreyeHHe JUCHUILTHHBI
KOMITBIOTEp, MYJIbTUMEUMHBIN TIPOEKTOP, /1a3MeHHBIN 3KpaH.

14. ®oHp OLeHOUHBIX CPE/CTB
@DOH/| OL}eHOYHBIX CPe/iCTB IpYBe/ieH B IPUIoKeHUH 1.

15. MeToanuecKie peKOMeH/JaL|H 10 OPraHu3aliy U3yYeHUs1 AUCHUILIHHbBI
be3 pekoMeHja1ui.
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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 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

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

HaripaBneHHocTh (mMpodub): TexHom0rust 3/IeKTPOHHBIX CPeACTB

dopma 0OyueHUs: OUHAsA

dakynsreT: PK®, PagnokoHCcTpyKTOpCKHi (haKyabTeT

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

Cemecrp: 7

YuebOHbI# 11aH Habopa 2013 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 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

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 — OO611Me XapaKTePUCTUKH MOKa3aTe/led ¥ KPUTEpHeB OLIEHUBAHMsI KOMIIETEHIIWH T10 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€eHUBAHKS

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
TeXHOJIOTUYEeCKUX
rapaMeTpoB; CO3JaBaThb
MareMaThyecKre MoJiesiiu
TeXHOJIOTUYEeCKUX
TMIPOLIECCOB C MTOMOILBIO
perpeccMoHHOTO aHau3a
Y TUTaHUPOBaHUS
9KCTIepUMEHTOB; CTaBUTh
3azaur ontuMusanuu TT1
Y UCTIO/b30BarTh AJIs UX
pellieHus TIOUCKOBbIe
MeTO/Ibl; IPOBOJJUTh
¢busnyeckoe
Mo/le/TMpOBaHUe U
WCT0/b30BaTh B
MO/Ie[TMPOBAaHUU aHaIOTUH
pa3UuUHBIX GU3NUECKUX
SIBJIEHUM; OTIpe/iesisiTh
KPUTEPUH 000U U
WICTI0/Tb30BaTh WX [I/Is1
pelieHus 3a/ia4
TexHoJsioruu POC;
TIpe/ICTaB/ISITh a[|eKBaTHYIO
COBPEMEHHOMY YPOBHIO
3HaHUM HayUYHYIO KapTUHY
MHpa Ha OCHOBe 3HaHUs
OCHOBHBIX TIOJIOXKEHUH,
3aKOHOB U METO/IOB
€CTeCTBEeHHBIX HayK U
MaTeMaTuKH

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

* [IlpakTnueckue

* [IlpakTuueckue

* JlaboparopHble

e OK3aMe€H;

* ODK3aMeH;

3aHATHUS; 3aHATHS; 3aHATHS;

* JlaboparopHbie * JlabopaTopHbie * CamocrosiTeNTbHast

3aHSTHS; 3aHSTHS; pabora;

* Jlekuuu; * Jlekuuu;

* CamocTrodTenbHas * (CamocrosiTesibHas

pabora; pabora;

* IloaroroBka K * TloaroroBka K

9K3aMeHy; 9K3aMeHy;
Hcronb3yembie * Ortuet 1o * Ortuer 10 * Ortuet 1o
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii pabore;
OLi€HMBAHUSA e Tect; e Tecr; * DK3aMeH;

dopMy/nMpoBKa TOKa3aTe/eil W KpuUTepreB OLeHMBaHUsl [JaHHOM KOMIIeTeHLIMU TpUBeJeHa B

Tabmmie 4.
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Tabsuria 4 — TlokasaTes U KpUTEPUU OLIEHUBAHUSI KOMIIETEHI[UM Ha 3Tarax

CocrTas

3HaThb

YmeTs

Bnagets

OmnuHO
(BBICOKMI YPOBEHb)

* MeTOo/[bl MOZIeJTUPOBATh
00BEKTOB 1 TIPOL{ECCOB,
CTaHJApPTHbIE MaKeThl
aBTOMaTU3UPOBaHHOTO
TIPOEKTUPOBAHUS U
WCC/Ie[IOBAHMS; METO/bI
KOPPeJSLIMOHHOTO U
perpecCMOHHOTO aHan3a
[JJ1s1 BBISIB/IEHUSI T€CHOTBI
B3aUMOCBsI3eM
Pa3/InYHbIX
TeXHOJIOTue CKUX
(haKTOPOB M MOCTPOEHUs
MaTeMaTHu4eCcKoro
OTHCaHUS
TeXHOJIOTUe CKUX
TIPOLIECCOB; TEOPHUIO
TJTAaHUPOBAHMUS
9KCIIePUMEHTOB;
OTNTUMH3ALIUIO
TeXHOJIOTUUeCKUX
TIPOL[eCCOB MOKMCKOBBIMHU
MeTO/laMH; METOAbI
¢usnyeckoro
MO/Ie/TUPOBaHKS Ha
OCHOBE aHaJIOTui
pa3/IMYHbIX (HU3HUYeCKUX
Mo/ieJiel; TeOpU0
1I0I00MSI; METO/IbI
YHCJIEHHOTO
MO/Ie/TUPOBAHUSI;
OCHOBHbIE TTOJIO’KeHUS,
3aKOHBI U MeTO/Ibl
eCTeCTBEHHBIX HayK U
MaTeMaTHKH ;

* MO/Ie/TMPOBaTh
00BEKTBI 1 TPOL{eCChI,
WCTI0JIb3YsI CTaH/japTHbIe
TakKeThbl
aBTOMAaTU3UPOBAHHOTO
MIPOEKTUPOBaHUS U
WCCJIe/IOBaHUST; BBISIBUTD
TeXHOJIOTUYeCKUe
(hakTopkl, BAUSIOLIME Ha
BbIOpaHHBIN
TeXHOJIOTUYeCKUN
TpoLiecc, BIOpaTh
KPUTepPUU KaueCTBa
TpoLjecca ¥ YCTaHOBUTD
TeCHOTY B3aUMOCBSI3U
TeXHOJIOTUUe CKUX
rapaMeTpOB; CO3/iaBaTh
MaTeMaTuuecKue Mofeu
TeXHOJIOTUUeCKUX
TIPOLIECCOB C MTOMOLLBIO
perpecCHOHHOTO aHajM3a
Y TJIaHUPOBaHUS
9KCIePUMEHTOB; CTaBUTh
3asauu ontumusarum TI1
Y UCTI0JTb30BaTh JIJIsl UX
peliieHus TTIOMCKOBbIe
METO/IbI; TTIPOBOJUTD
¢dusmueckoe
MOZIeJTUPOBaHKe U
WCTIO/Th30BaTh B
MOZie/TMPOBaHKH
aHaJIOTUU Pa3/IMUHBIX
(br3UUeCcKUX sIBIeHUH;
oripeie/isiTh KPUTEPUU
110100Ms1 ¥ UCII0/Ib30BaTh
WX [JI7Is pellieHus 3a/jau
TexHonoruu POC;
TIpe/ICTaB/ISTh
a/IeKBaTHYO
COBpeMeHHOMY YPOBHIO
3HaHUM Hay4HYO
KapTUHY MHpa Ha OCHOBe
3HaHUS OCHOBHBIX
II0/I0’KEeHUH, 3aKOHOB U
METO/]OB eCTeCTBEHHbIX
HayK ¥ MaTeMaTUKU;

* CIOCOOHOCTBHIO
MOJIe/TUPOBATh OOBEKThI
1 TIPOL[ECCBI, UCTIONB3YS
CTaH/IapTHbIE TIAKeThbI
aBTOMaTU3UPOBAHHOTO
MPOEKTUPOBAHUS U
HCCrieJOBaHMS;
ripyeMamMu
TJTAaHUPOBAHUS
HCC/Ie[IOBAaHUM CIIOYKHBIX
CTOXaCTUUeCKUX
TPOLIeCCOB; HaBbIKaMU
TIPAKTHUY€eCKOTO
TpUMeHeHUsI
TOJTyYeHHBIX 3HAaHUU /1151
CTaTUCTHUYECKOTO
aHa/i3a IMoTyYeHHbIX
pe3y/bTaToB; pUeMaMu
TIPOBeJIeHUS
KOpPeJISILIMOHHOTO
aHa/M3a ¥ COCTaB/IeHUs
perpecCUBHBIX Moze/ien
CTIO>KHBIX
CTOXaCTUUYeCKUX
TIPOLIeCCOB; HaBbIKAMH
0 MO/IeJTUPOBaHUIO U
ONTUMU3ALNU PeabHbIX
TeXHOJIOTUUe CKUX
TPOLIeCCOB TIPOM3BO/ICTBA
POC;criocobHOCTBIO
TIpe/[CTaB/ISTh
aZIeKBaTHYO
COBPEMEHHOMY YPOBHIO
3HaHWU HayYHYHO
KapTUHY MHPa Ha OCHOBe
3HaHHWSI OCHOBHBIX
TIOJIOYKeHUH, 3aKOHOB U
METOZIOB eCTeCTBeHHBIX
HayK ¥ MaTeMaTHKH;

Xoporiio (6a30BbIit
YPOBEHD)

* MeTO/bl MOJIeTUPOBaTh
00BEKTOB 1 TIPOL{ECCOB,
CTaH/|apTHBIE TTAKeThI
aBTOMaTHU3HUPOBAHHOTO
TIPOEKTUPOBAHUS U

* MO/IeNMpOoBaTh
00OBEKTBI 1 TPOL[eCCHI,
UCIIONB3Ys CTaHApPTHbIe
TIaKeThl
aBTOMAaTHU3HMPOBAaHHOI'O

* CIOCOOHOCTBLIO
MOJIe/TAPOBATh OOBEKTHI
Y TIPOLIECCBI, UCTIO/b3YS
CTaH/IapTHBIE MTaKeThI
AaBTOMAaTH3UPOBAHHOTO
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WCC/IeI0BAHMUSI; METObI
KOPPEJISIIUOHHOTO U
perpecCHOHHOTO aHa/IM3a
JIIS1 BBISIBJIEHUS] T€CHOTBI
B3aMMOCBsI3eH
Pa3IMUHBIX
TEeXHOJIOTHYe CKUX
(haKTOpOB ¥ MOCTPOEHUS
MaTeMaThueCKOro
OIUCAHUA
TEeXHOJIOTHUYe CKUX
TIPOL[eCCOB; OCHOBHEIE
TT0/I0KEHHs], 3aKOHBI U
MeTO/IbI eCTeCTBEHHBIX
HayK ¥ MaTeMaTHKH! ;

MIPOEKTUPOBaHUS U
WCC/Ie[IOBAHUST; BbISIBUTD
TeXHOJIOTUYeCKHe
dakTophl, BAUSIONIME Ha
BbIOpaHHBIM
TEeXHOJIOTHYe CKUI
TIpo1iecc, BbIOpATh
KpUTEepHH KauecTBa
TrpoLjecca ¥ yCTaHOBUTD
TEeCHOTY B3aMMOCBSI31
TeXHOJIOTUe CKUX
rapameTpoB;
TIpeJ|CTaB/ISTh
aZleKBaTHYO
COBpEMEHHOMY YPOBHIO
3HaHWUM Hay4HYIO
KapTWHY MHpa Ha OCHOBe
3HaHUsI OCHOBHBIX
[10JIOYKeHUM, 3aKOHOB U
METOZIOB eCTeCTBEHHBIX
HayK ¥ MaTeMaTHKU;

TPOEKTHUPOBAHUS U
HCC/IeZIOBAHMS;
ripreMaMu
T/TAaHUPOBAHUS
HCCIe/IOBAaHUM CII0MKHBIX
CTOXaCTHUYeCKUX
TPOILIeCCOB,;
CIOCOOHOCTHIO
TIpe/iCTaB/SITh
aZIeKBaTHYO
COBPEMEHHOMY YPOBHIO
3HaHWI HayYHYHO
KapTUHY MUpa Ha OCHOBe
3HAHMUSI OCHOBHBIX
II0JIOYKeHUH, 3aKOHOB U
METO/IOB €CTeCTBEeHHBIX
HayK U MaTeMaTHKW;

YnoBneTBopuTebH
o (TIoporoBbii
YPOBEHD)

* MEeTO/[bl MOZIEJTUPOBATh
00BEKTOB U MPOIIeCCOB,
CTaHJAPTHBIE MTaKeThl
ABTOMaTHU3UPOBAHHOTO
TIPOEKTUPOBAHUS U
WCC/IeZIOBaHNS;
OCHOBHBIE TT0JIO}KEHUS,
3aKOHBI K METO/IbI
eCTeCTBEHHBIX HayK U
MaTeMaTHKU ;

* MO/eIMpoBaTh
00BEKTHI U MPOLIeCCHI,
WCTIO/Nb3Ysl CTaHAAPTHbIE
TIaKeThI
aBTOMaTU3UPOBAHHOTO
TIPOEKTUPOBAHUS U
WCCJIe/I0OBaHNS;
TIpe/ICTaBISATh
a/leKBaTHYO
COBPEMEHHOMY YPOBHIO
3HaHWUM HayYHYIO
KapTUHY MHpa Ha OCHOBe
3HaHUsI OCHOBHBIX
TI0JIOYKeHUM, 3aKOHOB U
METOZIOB eCTeCTBEHHBIX
HayK Y1 MaTeMaTUKU;

* CII0COOHOCTEBIO
MO/IeTUPOBATh 0OBEKTHI
Y TIPOLIECChI, UCTIOJB3YS
CTaH/IapTHBIE TTAKEeThI
aBTOMAaTH3UPOBAHHOTO
TPOEKTUPOBAHUS U
HCC/IeJOBAHMSI;
CIT0COOHOCTBIO
TIpe/ICTaB/ISATh
afZIeKBaTHYIO
COBPEMEHHOMY YPOBHIO
3HaHUM HayuHYO
KapTHHY MHpa Ha OCHOBE
3HAHHS OCHOBHBIX
TI0/I0’KeHUM, 3aKOHOB U
METO/IOB €CTeCTBEHHBIX
HayK ¥ MaTeMaTUKW;

AedaTe/JIbHOCTH,

XapaKTepU3yIOIIUX  3Tarlbl

3 TunoBbie KOHTPO/IbHBIE 33/JAHUA
st peanu3aluy BBIIIETIEPEUMCIEHHBIX 3a/lau 00yYeHUs] UCIIOJb3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3aflaHus WK MHble MaTepHasbl, HeoOXoAMble AJIs1 OLeHKM 3HaHWM, YMeHHH, HaBbIKOB M (W/IM) OIIbITa

obpa3oBaTenbHOM MPOrpaMMBl, B CIeAYIOIIEM COCTaBe.

3.1 TecToBble 3agaHusA
— TlonsTtue o marpuiiax. HpopmairoHHasi matpuiia Puiiepa.

PerpeccroHHbIN aHa/M3 B MaTpUYHOM ome

3.2 DK3aMeHaI[UOHHbIe BOMPOCHI

OcHOBBI TeopuH TIofl00us1. Busibl perpeccuii
[TocTpoeHue MHOKeCTBeHHOW perpeccun MetofoM bpaHngona. [lnaHrpoBaHue 5KCIIePUMEHTOB

(opMHUpOBaHUs KOMITeTEHLIMMA B TIpoLiecce OCBOEHHs

— Mertoge! ontumursanyu. [1nansl BToporo ropsifka. Kommno3suioHHsie riadbl bokca
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3.3 TemblI 1a00pPaTOPHBIX PadoT

— KoppessLyoHHbIN aHau3 3aBUCUMO-CTH TOTPELIHOCTH KOHTPOJIS TIPOTS-KeHHOCTHU Jle(peKToB
B U30JISIL{UM 00-MOTOYHBIX [TPOBOZIOB OT TIapAMETPOB PEXKUMOB KOHTPOJISL.

— IlocTpoeHue MeTOZOM HauMMeEHBIIWX KBaJpaTOB MaTeMaTUUeCKOM MOJe/Ny IOTrPelHOCTH
KOHTPOJISI TIPOTSDKEHHO-CTU /le()eKTOB B M30JILMM OOMOTOYHBIX TPOBOZOB OT IAapaMeTpPOB PEKUMOB
KOHTPOJIA.

— Tloctpoenune MetofioM bpaH/0Ha MoZiesi MOTPELIHOCTH KOHTPOJISI MPOTSDKEHHOCTH Jle(heKTOB
B M30JISIL{IM OOMOTOYHBIX ITPOBO/IOB OT NapaMeTPOB PEKUMOB KOHTPOJIS.

— Onrumusanus TTI nponuTKY HaMO-TOUHBIX U3Zenid POA MeToZ0M KPyTOro BOCXOXKZEHUs

4 MeToanuecKue MaTrepuasabl
Ins obecrieuenust mpoiiecca oOyueHUs W pellieHus 3a7au 00y4yeHHsl UCTIONb3YIOTCS CIeAyIOIIe
Marepuarbl:
— MeTOouYeCKHe MaTepuasbl, OMNpejesioe TpOLeypbl OLIEHMBAaHUS 3HaHWM, YMeHWH,
HaBBbIKOB U (W/IM) OMbITa [esITeJIbHOCTH, XapaKTepU3YIOL[UX 3Tarbl (Op-MUPOBAaHWSI KOMIIETEHLUH,
corsiacHo 11. 12 paboueii TporpaMmel.

4.1. OcHoBHas UTeparypa

1. Hecmenosa, H. H. MHoromepHble MeTOAbI HWCC/IeAOBaHHUS OHOMTOTUYECKUX CHCTEM
MoHorpadus / H. H. Hecmenosa, E. I. He3namoBa, I. B. CmupHoB ; ®efepasbHOe areHTCTBO IIO
obpa3oBaHuto, TOMCKHI TOCY/apCTBEHHBI YHMBEPCUTET CHUCTEM YIPAB/I€HUS U PaZiM03JIeKTPOHUKH
(Tomck), Kadenpa paziio3/1eKTPOHHBIX TEXHOJIOTUM 1 9KOJOrMYeCcKOoro MOHUTOpUHra. - Tomck : TYCYP,
2007. - 178 c. (Hamuuue B 6ubmioreke TYCYP - 40 3k3.)

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

3. CwmupHoB, I. B. MogenpoBaHye ¥ onTUMHU3aiisi 00BEKTOB U MPOIeCCOB: YuebHOe mocobue
[T MarMCTpaHTOB [DnekTpoHHbIM pecypc] / CmupHoB I. B. — Tomck: TYCYP, 2016. — 216 c. —
Pexxum JoCTyTa: https://edu.tusur.ru/publications/6495 [ D/1eKTPOHHBIM pecypc]. -
https://edu.tusur.ru/publications/6495

4.2. lonosHMTe/IbHAA IMTeparypa

1. CepadunHoBuy, Jlep ITnaToHoBuu. [TnaHnupoBanue 3kcriepumenTa [Tekcr] : yue6HOe mocobue /
JI. TI. CepadunoBnu ; DenepasbHOe areHTCTBO MO 00pa3oBaHHIO, TOMCKHI TOCYZApCTBEHHBIN
YHUBEDCUTET CUCTeM yripaBieHuss W paguoviekTpoHuku (Tomck), Kadenpa KomriekcHOM
nH(pOopMaLIMOHHOM 0e30MacHOCTH 371eKTPOHHO-BBIUMC/IUTE/BHBIX CUCTEM. - 3-e W3f., Tepepab. u Jom. -
Tomck : B-Criektp, 2012. - 128 c (Hamune B 6ubnmoreke TYCYP - 1 3k3.)

2. AncenbM, AWM. OCHOBBI CTaTUCTHUUECKOW (DM3MKK U TePMOJUHAMUKU. [D/1eKTPOHHBIN pecypc]
— OnektpoH. aaH. — CII6. : Jlanb, 2007. — 448 c. — Pexxum goctymna: http://e.lanbook.com/book/692
— 3ar1. ¢ 5KpaHa. [OnekTpoHHbIN pecypc]. - http://e.lanbook.com/book/692

4.3. YueO0HO-MeTouUeCKoe Mocodue U MporpaMMHoe odecreueHne

1. MogenmupoBaHie ¥ ONTUMM3AlMs  TeXHOJOTMUeCcKuX TporieccoB  POC:  YuebHoe
MeTtoauueckoe mocobwe / CmupHoB I. B., CmmpuoB . I. — 2012. 99 c. (COmep>XUT OIMUCAHUS
71ab0paTOPHBIX U MPAKTHUECKUX PabOT, MeTOAUUECKHE YKa3aHUs TT0 CaMOCTOSITe/IbHOW paboTe CTy[eHTOB
) [SnextpoHHbIi pecypc] - Pexxum goctyma: https://edu.tusur.ru/training/publications/1795, cBobogHBI.

2. Cratuctuueckue MeTozibl 00paboTku: YueGHoe MeToaunueckoe rnocobue / CmupHos I B. —
2012. 107 c. (comep>KuUT OMHUCAHWS TPAKTUYeCKMX PabOT W yKa3aHUsl 110 CaMOCTOsITeIbHOW pabore
CTyeHTOB) [OnekTpoHHbIN pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/training/publications/1791,
CBOOOHBIM.

3. CmupHoB [I. B., MogenupoBanve U ONTUMM3ALUSA TEXHOJOTMYECKUX IIPOLeCCOB
TIPOM3BO/JICTBA  IEKTPOHHBIX CUCTeM: Y4eOHO-MeToJuueCcKoe T0CoOWe TI0 TPaKTUYeCKUM W
naboparopHbeIM pabotam /11 OakasaBpOB U MarucTpaHToB [DyekTpoHHbIN pecypc] / Cmuphos I. B. —
Tomck: TYCYP, 2016. — 25 c. — Pexxum poctyna: https://edu.tusur.ru/publications/6239. [ DneKTpoHHbII
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pecypc]. - https://edu.tusur.ru/publications/6239

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