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

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
KomnbrorepHoe mopeiupoBanue npoueccos B PIC

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

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

HanpagnenHocts (npo¢uib): KoHCTpyHpoBaHue U TEXHO/I0TMS HAHO3/IEKTPOHHBIX CPe/iCTB

dopma oOyueHUs: OUHAA

dakynsreT: PK®, PagnokoHCTpyKTOpCKHH (haKyabTeT

Kadezpa: KYJIP, Kadegpa KoHCTpyHpPOBaHHUSA y3/10B U /ieTajiell pa/ju03/1eKTPOHHOM anmnaparyphbl
Kypc: 3

Cemectp: 5

YueOHbIi 1i71aH Habopa 2014 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 5 cemectp 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 128 128 yacoB
6 Bcero (6e3 3k3ameHa) 216 216 4acoB
7 OO6111ast TPYJ0EMKOCTh 216 216 YyacoB
6.0 6.0 3.E

OuddepeHLiipoBaHHbIH 3a4eT: 5 ceMecTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 194 ot « 13 » 1 2017 1

JINCT COTJIACOBAHUM

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 rofa, pacCMOTpeHa U yTBepKAeHa Ha 3ace/laHuu Kadeapbl «___ »

20__ ropa,

TPOTOKOJ Ne

Pa3paboTumku:
JoueHT Kad. KYIP PomaHoBckuii M. H.

3aBeayromumii obecreunBarolei Kad.
KYp Jlougusos A. T.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/IEU'ILHOCTI/I).

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

KyaPp Jlommnos A. T.
OKCIePThI:

npodeccop kad. KY/IP Exanun C. I.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
N3yueHne MeTOLOB M aJTOPUTMOB KOMITBIOTEDHOTO MOZEIMPOBAaHHUS TPOLIECCOB [JI peLleHus
00IIIeMH)KeHePHBIX, KOHCTPYKTOPCKUX U TEXHOJIOTMUECKUX 3a/iau.

1.2. 3agauM JUCIHUILIMHBI
— Tlo3HaKOMHUTbCS C 0COOEHHOCTIMM KOMITBFOTEDHOTO MO/Ie/TUPOBAaHUS TEXHUUYECKMX 00BEKTOB
Ha MUKDO-, MaKpO- U MeTaypOBHSIX.
— OgnageTh MeTOZJaMU KOMITBFOTEPHOTO MO/[e/IMPOBaHus mpoijeccoB B POC.

2. MecTo pucimiuinHeel B cTpyKrype OITIOII

HOuctunnuHa «KommbroTepHoe MofenvpoBaHue TiporeccoB B POC» (B1.B.[IB.3.1) oTHOCUTCS K
610Ky 1 (BapuaTHBHast YacCTh).

[TpepiiecTByrOIMMH  AUCLMIVIMHAMY,  (DOPMHUPYIOLMMM  HaudajbHble 3HAaHUS, SIBISIOTCA
clefyoole  AUCLMILVIMHBL  MeTojonorus — WCCAefOBaHMM U MpoekTUpoBaHus,  Pusuka
TIO/TyTIPOBOJJHUKOBBIX CTPYKTYP, ®U3nyecKre 0OCHOBBI 3/1eMeHTHOU 0as3bl.

[Tocnenyrol¥MU  JUCLUITIMHAMY ~ SIB/ISIIOTCA:  ABTOMAaTU3MpOBaHHOe IpoekTyupoBaHue POC,
VHTerpanbHble YCTPOMCTBAa pafi03/1eKTPOHUMKH, KOHCTpyMpoBaHMe U TeXHOJOTMS MHKpPO- W
HaHOYJIEKTPOHHBIX CpeAcTB, MofenupoBaHve U SKCIIEPUMEHT B CO3/JaHUU 3/IeKTPOHHBIX CpeZiCTB,
OCHOBBI KOHCTPYMPOBaHHUSl 3JIEKTPOHHBIX CpefcTB, (OCHOBBI IPOEKTUPOBAHUS MUKPOBOJIHOBBIX
ycrpoiicts, CAIIP u TexHonmoruss CBY ycTpoicTs.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUIUTUHBI

I[Tpouecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOLMX KOMIIeTeHL1i1:

— TIK-1 crioco6HOCTBIO MOJIe/TMPOBaTh 00BEKThI U TIPOLIeCChI, UCTIO/b3Ysl CTaHAAPTHbIE TTaKeThI
aBTOMAaTU3MPOBAHHOIO NIPOEKTUPOBAHUS U UCCIIel0BaHMUS;

B pesynbrare nsyuyeHUs JUCLMIUIMHBI CTYAEHT JO/DKEeH:

— 3HaTh 0COOEHHOCTH KOMITBIOTEPDHOTO MO/Ie/TUPOBaHUsI TeXHUYeCKMX OOBEKTOB Ha MHUKpO-,
Makpo- ¥ MeTaypOBHSIX;

— yMeTb (hOpPMHUPOBATh MaTeMaTUUeCKyH Mo/iesib 00beKTa-CUCTeMbI U peann3oBarth ee Ha OBM;

—  BJIafieThb MeTO/laMi KOMITbIOTEPHOIO MOZe/TMpoBaHus npoteccos B POC.

4. O0beM AMCHUIIIMHBI M BUABI YU4e0HO# padoThI
OO11jasi TPYAOEMKOCTh [JUCIMIUIMHBI COcCTaByisseT 6.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb JTUCIUTIAHEI

Buzibl yueOHOM ieATeIbHOCTH Bcero yacoB CemecTpsl

5 cemecTtp
AynuTopHbie 3aHATHSA (BCEro) 88 88
Jlekuuu 36 36
[IpakTrueckue 3aHATHS 36 36
JlabopaTtopHble 3aHATHUS 16 16
CamocTositenibHast paboTta (Bcero) 128 128
OdopmsieHre 0TYeTOB T10 J1TabopaTOpHBIM paboTam 18 18
ITpopaboTKa JIeKIIMOHHOTO MaTepHasa 36 36
[ToaroroBka K IpakTUUeCKUM 3aHATHAM, CeMHUHapaM 74 74
Bcero (6e3 sk3ameHa) 216 216
OO0111ast TPYJOEMKOCTD Yac 216 216
3aueTtHble Eavnnibl TpygoeMKoCTH 6.0 6.0
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5. Copepxanue AUCIUILIUHBI

5.1. Pa3jenbl JUCIUIIMHBI U BHABI 3aHATHN
Pazgenbl AUCLUTIIMHBI U BU/IBI 3aHATHUM TPUBe/IeHbI B Tabuiie 5.1.
Tabsura 5.1 — Pa3zaenbl AUCHUIUTAHBI U BUZBI 3aHATUNA

= = £
= = o
-
s E | S 2%  ¥s
o o 5 o T =
= ) w o Y ==
5 = = i 23 >3
Ne HasBanus pa3zesnoB JUCLIUIIIMHBI & 5 =3 5 o 2 =l
= 2 2 = | g0 = E
= © ) 9 0 2 =
E =¥ E m ¥ o g
2 ) O © o =
3, =} S
AR
O
1 |OO6mue cBefjeHUs] 0 MaTeMaTHUe CKUX 4 4 0 20 28 IMK-1
MOZIeJIsIX.
2 | OcHOBBI MOZieIMPOBAHKMs Ha Makpo-, 12 8 0 20 40 [TIK-1
MUKPO- U METaypOBHSIX.
Mopenu 6a30BbIx 3/1eMeHTOB POC. 28 44 IMK-1
4 |MogenupoBaHue CTaTUYECKUX 22 38 IMK-1
PeXXHMMOB.
MogenvpoBaHHe B YaCTOTHOM 00/1acTy. 18 36 IMK-1
6 |MogenvpoBaHue rnepexogHbIX 20 30 [TK-1
TMpOLIeCCOB.
Utoro 36 36 16 128 216
5.2. CoaeprkaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
CojiepskaHue pa3/enoB AUCLUIUINH (TT0 JIEKLUSIM) TIpUBeieHo B Tabsuile 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3ziesioB AUCLUTUIUH (TI0 JIEKI[UsIM)
V) 2=
= 2 =
S | E%
Cojziep>kaHue pas/iesioB AUCLUATIIMHGI 110 & > O
Ha3Banus pa3zesnos AEp pasi Arct S 7 S E
JIEKLUSIM g § 2
S8 g =
Al o 2
= o
5 cemecTp
1 O61Me cBeieHUs O ITpyHUMTIBEI MepapXUYHOCTU U 4 IMK-1
MareMaThuueCcKUX MOZersix. nekomrio3uiuu. [TapameTpsl U (pa3oBbie
repeMeHHbIe. TpeboBaHUs K
MareMaTuueCcKuMm Mozensam. Mogeny Ha
MHUKDO-, MaKpO- U MeTaypOBHe.
MopgenvpoBaHue 3/1eMEHTOB CHUCTEM.
MeTo/, HauMeHbLIMX KBa/|paToOB
Utoro 4
2 OCHOBBI MO/Ie/IMPOBAaHUsA Ha Makpo-, | KOMIIOHeHTHBIe U TOIo/IornyecKye 12 [TK-1

MHKDO- U MeTaypOBHSIX.

ypaBHeHUsl. AHaJIOTUM KOMITOHEHTHBIX U
TOIOJIOTUUeCKHX YpaBHEeHUN. VICTOUHUKH
¢a3oBbIxX repeMeHHbIX. @OpMUpPOBaHUE
5KBUBA/IEHTHBIX cXeM. CBS3U MeX1y
Pa3HOPOHBIMHU TIOACHCTEMaMHU
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HToro

12

3 Mogenu 6a30BbIX 371eMeHTOB POC.

ITaccuBHBIE 3/1EMEHTHI.
ITonyrnpoBogHuKOBbIe AnoAbI. [TosieBbie
TpaH3UCTOPbL. bunonsipHbie
TpaH3uCTOpbl. Onpeie/ieHre NapaMmeTpoB
Mozenei. CtaTucTuyeckue 1
JleTepMUHUPOBAHHbIE MOJIEJIN.
ABTOMaTH3alus onpeeneHust
rapameTpoB

Ntoro

[TK-1

4 MogenvpoBaHue CTaTUYeCKUX
peXUMOB.

O6mmue cesienvst. [Ipeobpa3oBanust
Tepenrna 1 HoptoHna. @opmupoBaHue
Mozenu. Metos HetotoHa-Padcona.
Mogudukaiuu metoga HetoToHa-
Pacdcona

HToro

[TK-1

5 MogenupoBaHue B UaCTOTHOU
obsacTu.

KowmrisiekcHasi yacToTHast
XapakTepucTvka. PopMUpoBaHUe
Mozenu. MeTopl pelleHus1 CUCTeM
NMUHEeNHBIX ypaBHeHUH. [ToBbIllIeHHe
3¢ deKTUBHOCTH aJITOPUTMOB aHa/IM3a

Htoro

[TK-1

6 MopenvpoBaHue MepexoJHbIX
TPOLIeCCOB.

MeTo/ b1 UMC/IEHHOTO UHTEerPUPOBaHUS.
TOYHOCTb U yCTOMUMBOCTb METOZ0B.
Bri6op 111ara “HTerprupoBaHUsl.
KombuHMpOBaHHBIE anroputMbl. MeTog
repeMeHHbIX cocTosiHUS. HesBHas popma
JWHaMH4e CKOW Mojenu

HToro

6

[TK-1

Wroro 3a cemecTp

36

5.3. Pazgenbl AMCHUIUIMHBI M MEX/UCIUIT/IMHAPHBIE CBS3M C 00eCcneurnBalIUMH (PeAbIAYIMMHI)

4 o0ecrnieyrBaeMbIMH (MOC/IEAYHOIUMHU) AUCHHUIITHHAMHA

Pa3ziesibl JUCHIATIIMHBI M MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreuruBaromuMu (TpeabIIyIuMU) 1

obecrieyriBaeMbIMH (T10C/IeAYIOIIMMUI) JUCLITIIMHAMMU TIpe/iCTaB-/ieHbl B Tabuiie 5.3.

Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBS3U

No HanmeHoBaHue JUCIIUTIIAH

Ne pa3zenoB JaHHOM AUCLIUIIHBI, [7Is1 KOTOPBIX
HeoOX0oIUMOo H3yueHre 00eCTIeunBatoLUX U
o0ecrieunBaeMbIX JUCLIUTTH

1 2 3 4

5

[pepiiecTByOLLME JUCLUATITUHBI

1 |MeTtogosorusi uccieJOBaHUM U

+ +
IIPOEKTHPOBAHUS
2 | PusuKa MoayrnpoBOJHUKOBBIX N
CTPYKTYp
3 |®u3nueckre OCHOBBI 3JIEeMEHTHOM N
GEEIN

[Tocnepyrowme AUCLUTIIVHBI
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1 | ABTOMaTHM3MpOBaHHOE +
ripoektupoBaHue POC

2 |/HTerpasibHble YCTPOMCTBA N
Pazii03/1eKTPOHUKU

3 |KoHCcTpyupoBaHue U TeXHO/IOTUs N N +
MUKPO- ¥ HAHO3/IEKTPOHHBIX CPEJICTB

4 | MopenupoBaHue U 3KCIIEPUMEHT B + N N 4 +
CO3[JaHUU 3/IEKTPOHHBIX CPE/ICTB

5 | OCHOBBI KOHCTPYHUPOBAHUSA N
3JIEKTPOHHBIX CPeJCTB

6 | OCHOBBI IPOEKTUPOBAHUS N
MHUKDPOBOJIHOBBIX YCTPOMCTB

7 | CAIIP u texnonorust CBY ycrpoiicTs + +

5.4. CooTBeTCTBHE KOMIIeTeHIMH, ()OPMUPYeMBbIX NP U3yYeHUH AUCLHUIUIUHBI, U BU/I0B 3aHATHI

CooTBeTcTBUE KOMHETEHL[Hﬁ, ('I)OPMI/IPYEMBIX MpHU KW3y4yeHHWHU OUCHUIVIMHBI, U BHUOB 3aHATHI

TipeZicTaBeHo B Tabsurie 5.4

Tabmua 5. 4 — CooTBeTCTBUe KOMIETeHIM W BU/OB 3aHATHH, (OPMHUpPYeMbIX TpU H3yueHUU

MUCLIUTIIAHEI
Buapbl 3aHaTHMA

3}
= =
< S S
= & g =)
X = )
= st T (=%
= S S

T < o o g
v (<] <] T

g =% S 7 e ®OpMbI KOHTPOJISA
E % 5 T 5
= L 7} 8“ et
(=} = = = &=
(o = 3] o
= (=¥ I
x4 ) @]
© ta) o
=) < 2
O

IK-1 + + + + KonTtposbHasi pabora,

3amura otyeta, KoMnoHeHT
CBOeBpeMeHHOCTH, OTueT
o 1aboparopHoii paboTe,
Tect

6. InTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3a[UU 00yueHHus

He npegycmorpeno PYII

7. JIabopaTopHbIi MPAKTHKYM
CopeprkaHue y1abopaTopHbIX paboT rnpuBezieHO B Tabswiie 7.1.
Tabmuiia 7. 1 — ConepskaHue 1abopaTopHbIX paboT

a ¢ =
B L=
S = =
= gz
6 6 s o o e
Ha3Banusi pa3zgenoB Copeprkanure nabopaTopHbIx paboT 2 =
St 2 S
2 o' 9

= S}

5 cemecTp
3 Mogenu 6a30Bbix 31eMenToB POC. | Mojenu 6a30BbIX 371eMeHTOB POC IMK-1
Utoro 4
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4 MogenvpoBaHue CTaTUYeCKUX AHanus 110 1ocTossHHOMy ToKy B OrCAD 4 [IK-1
PeXUMOB. PSpice

Ntoro 4
5 MopenvpoBaHye B 4aCTOTHOU AHasu3 1o nepemeHHoMy TOKy B OrCAD 4 [TK-1
obsacTy. PSpice

Ntoro
6 MogenupoBaHye repexoHbIX AHanu3 rnepexofHbIX MPOLIECCOB B 4 [TK-1
MPOLIECCOB. OrCAD PSpice

Nroro 4
Wtoro 3a cemecTp 16

8. IlpakTHUecKue 3aHATHSA
CopeprkaHye MpaKTHUeCKUX paboT npuBeseHo B Tabmuie 8.1.
Tabnuiia 8. 1 — CojiepskaHre MpakTHYeCKUx paboT

3 3 S
Hassanus paszenos CopeprkaHye NpaKkTUYeCKUX 3aHATUN § o e %
= Ed
- g ~
5 cemecTp
1 O61Me cBeieHUs O MogenvpoBaHue 3/1eMeHTOB CHUCTEM. 4 [TIK-1
MaTeMaTHueCKUX MOJesiX. Vtoro 4
2 OCHOBBI MO/Ie/IMPOBaHUs Ha Makpo-, | PopMUpOBaH1e SKBUBATIEHTHBIX CXeM. 8 [TK-1
MHKDO- U MeTaypOBHSX. Vtoro 8
3 Mogenu 6a3oBbix 3neMeHToB POC. | OripeseneHuie rapaMmeTpoB Mojiesiei. 8 [TK-1
Nroro 8
4 MopenvpoBaHue CTaTUUeCKUX MopgenvpoBaHue Ha MUKPOYpPOBHe. 8 IMK-1
PEXXMMOB. Vtoro 3
5 MogenupoBaHue B UaCTOTHOU MogenupoBaHye Ha MakpOypOBHe. 8 ITK-1
obsacTu. Vitoro 8
Wroro 3a cemecTp 36

9. CamocrosiTesibHas1 paboTa
Buibl camocTosiTesbHOM paboThl, TPYAOEMKOCTh 1 (hOpMUpyeMble KOMIIeTEeHLIMH TIpe/|CTaB/IeHb! B
tabmure 9.1.
Tabnuua 9.1 - Busibl camocTosTeIbHON paboThl, TPY0eMKOCTb U (popMHUpyeMble KOMITeTEHL[UU

<]
3 =
S gz
Bu/bl CaMOCTOSITEILHOH | >
Haspanust pa3nenoB g " = DOpMBI KOHTPOJIS
paboTel S g g
=S a2 =
=¥ o 2
= S}
5 cemecTp
1 Ob1ue cBefieHUs O IToaroroBka K 16 |IIK-1 3aiuTa oTyeTa,
MareMaTuueCKux MpaKTUYe CKUM 3aHATUSM, KomrioneHT
MOZIeJIsX. CceMUHapam CBOEBpEMEHHOCTH, TecT
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ITpopaboTKa JIeKIMOHHOTO 4
Marepuasna
Utoro 20
2 OCHOBBI [Togroroeka K 16 |TIK-1 3aiuTa oTyeTa,
MO/le/TUPOBaHUs Ha MPaKTUUeCKUM 3aHSITHUSIM, KomrioHeHT
Makpo-, MUKPO- 1 ceMHHapam CBOEBPEMEHHOCTH,
MeTaypOBHSIX. TpopaGoTKa JeKIHORHOTO 4 KoHTposbHast pabota
Marepuasna
Nroro 20
3 Mogenu 6a30BbIX IToaroroBka K 16 |IIK-1 3amuTa oTyeTa,
anemeHToB POC. MPaKTUYEeCKUM 3aHATUIM, KomrioneHt
ceMuHapaMm CBOEeBpeMeHHOCTH, OTyeT
[TpopaboTKa 1eKIIMOHHOTO 6 %O naGoparopHoit paGore,
MaTepuasa ecT
OdopmneHne 0TUETOB 10 6
nabopaTtopHbIM paboTam
Utoro 28
4 MogenvpoBaHue ITogroroBka K 16 |IIK-1 3aiura oTyera,
CTaTUYeCKUX PEXKUMOB. | IPAaKTUYeCKHUM 3aHSTHSIM, KomrmioneHT
ceMUHapaMm CBOEBpeMeHHOCTH, OTueT
[TpopaboTKa eKIIMOHHOTO 2 ;0 n1aboparopHo# pabore,
Marepuasna ecr
OdopmreHrie 0TUETOB 110 4
nabopaTopHbIM paboTam
Nroro 22
5 MopenupoBaHue B [ToaroroBka K 10 |TIK-1 3amuTa oTyeTa,
YaCTOTHOU 00/1acTH. MpaKTAYeCKUM 3aHATUSIM, KomnoneHT
ceMuHapam CBOeBpeMeHHOCTH, OTyeT
[TpopaboTKa JIeKIIMOHHOTO 4 %O naGoparopro#i pabore,
MaTepuasa ecT
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Utoro 18
6 MogenupoBaHue [TpopaboTKa JeKIIMOHHOTO 16 |TIK-1 KomrioneHt
repexo/IHbIX MPOLeCCoB. | Marepuasna CBOeBpeMeHHOCTH, OTyeT
OdopmiieHre 0TUETOB TI0 4 o naboparopHoii pabore,
nabopaTtopHbIM paboTam Tect
Ntoro 20
Wtoro 3a cemecTp 128
Wtoro 128
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He mipegycmorpeno PYII

10. KypcoBas pabora

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabnuiia 11.1 — basibHbIe OLIEHKU 11 37IeMEHTOB KOHTPOJIS

. . MakcumanbHbIi
o MaxkcuManbHbIN MaxkcumanbHbIN
DieMeHThI yueOHOMH Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | ©6asn 3a mepuof,
JesTe/IbHOCTH mexay 2KT u Ha cemecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
5 cemecTp
3amumra otuera 10 10 20
KomrmioHeHT 5) 5) 5) 15
CBOEBPEMEHHOCTH
KonTponbHast paboTa 10 10 10 30
Ortuert 1o ysabopaTopHOi 10 10 20
pabore
Tect 5 5 5 15
WToro makcumym 3a 20 40 40 100
nepuof,
Hapacraroijm urorom 20 60 100 100
11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[Tepecuet 6asyI0B B OL|eHKU 3a KOHTPOJIbHbIE TOUKHU Tpe/icTaB/eH B Tabuie 11.2.
Tabsura 11. 2 — ITepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH
basnnbl Ha jaTy KOHTPOIBHOM TOUYKH Orenka
> 90% oT MakcuMaJibHOM cyMMbl OansioB Ha gaty KT 5
Ot 70% 1o 89% oT MakcuMasbHOM cymMMbl OanioB Ha gaty KT 4
Ot 60% 10 69% OT MakCcMMaabHOW CyMMBbI OasioB Ha gary KT 3
< 60% oT MakCMMasnbHOM cyMMbI 6asinoB Ha gaty KT 2

11.3. IlepecueT cyMMBbI 0Q/I/IOB B TPAJULIMOHHYI0 U MEXAYHAPO/HYI0 OLEHKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY TIpe/CTaB/IeH B Tabmuiie

11.3.

Tabsmura 11. 3 — ITepecueT CyMMbI 6a/I/IOB B TPAJIULMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroeas cymma 6asinos,

Orenka (I'OC) YUWTBIBAaeT yCMelLIHO CaHHbIN Orenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/1uHO)
85-89 B (oueHb x0poi110)

4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporuo)
70 - 74
65 - 69 D (ynoBneTBOpUTEbHO)

3 (yAoB/1eTBOPUTENBHO) (3aUTEHO) 60 - 64 E (HocpeAcTeerio)

2 (HeymoBJIeTBOPUTEJILHO)
3aUTEeHO)

(ne

Hwxe 60 6amnos

F (HeyznoBneTBOpUTEEHO)
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12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. KommeioTepHoe MozenrpoBaHue mporieccoB B POC: YuebHoe mocobue / PomaHoBckuii M. H.
- 2016. 101 c. [DnexTponHbIi pecypc] - Pexxum pocrtyna: http://edu.tusur.ru/publications/5916, nata
obparrenusi: 22.01.2017.

12.2. lonosiHMTe/IbHAS IUTEpaTypa

1. Apromaru3alysi TIPOEKTHPOBAHUSI PAJMOIEKTPOHHBIX CPEJCTB : yueOHOe TMocobue [jist
By30B/ I.I. UaBka [u ap.]; pex.: O.B. Anekcees. - M. : Boicias mikosa, 2000. - 480 c. (83 3k3.) (Hanuuue
B bubmroreke TYCYP - 83 3Kk3.)

2. CosetoB Bb.51. MogenupoBanue cucreM: yueOHUK ayist By3os/ B.5I. CoeeroB, C.A. SIKoB/eB. -
3-e u3g., iepepab. u gom. - M. : Beicias 1mkosa, 2001. - 344 c. (6 3k3.) (Hammuue B 6ubmorteke TYCYP -
6 9K3.)

3. bopposckuii I'A. ®u3nueckre 0CHOBbI MaTeMaTUUYeCKOTO MO/Ie/IMPOBaHMs: yueOHoe mocobure
nnst By3os/ ILA. bopaoBckuii, A.C. Konapatees, A.J1.P. Hoyzaepu. - M: Akagemus, 2005. - 315 c. (30 2K3.)
(Hamuue B 6ubmoreke TYCYP - 30 3k3.)

12.3 YueOHo-MeTogHUEeCKHE TT0CO0HA

12.3.1. O6sa3aTebHBbIE YUeOHO-MeTOHYECKHE M0Co0Us

1. Metogp! ¥ anroputMbsl MojenupoBaHus npoleccoB B POC: PykKoBOACTBO K MpakTHYyeCKUM
3aHSITUSIM U CaMOCTOATE/IbHOW paboTe 1o AucHUIiMHe «KoMIbroTepHOe MozenMpoBaHUe TIPOIeCCOB B
P3C» / PomanoBckuii M. H. - 2016. 66 c. [DnekrponHbiii pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/5915, fara obpaujenus: 22.01.2017.

2. MopgenupoBanue aHanoroBbix cxeM B OrCAD PSpice: PykoBoacTBo K 1abopaTopHBIM
paboram 1o gucturvHe «KommbroTepHoe mMozenrpoBanue rpoijeccoB B POC» / PomaHoBckuii M. H. -
2016. 76 c. [OnekTtpoHHbIM pecypc] - Pexxum poctyna: http://edu.tusur.ru/publications/5914, nara
obparrenus: 22.01.2017.

12.3.2 YueOHO-MeTOANMYECKHE TTOCOOUA AJIfA JIUI] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YyeOHO-MeToZiMUeCKHe MaTepUasIbl /il CAaMOCTOSITe/TbHOM U ayIUTOPHOU pabOThl 00yUaroIuxcs
W3 YKC/ia WHBAJIU/IOB MPENOCTaB/sIOTCA B (pOopMax, aJalTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10POBbs U
BOCIIPUATHS UH(OPMaI[UH.

Ji1s1 UL ¢ HapyIeHUsIMU 3PeHusI:

- B (popMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B [eyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.

J/1 MLy ¢ HapyLIeHUsIMH C/IyXa:

- B (popMe 3/IeKTPOHHOTO I0KYMEHTa;

- B MeyaTHOM (popme.

J/1s1 MLy ¢ HapyLUIeHWsIMY OINOPHO-/{BUraTe/IbHOr0 anmnapara:

- B (hopMe 3/1eKTPOHHOTO [I0KyMEHTa;

- B reyaTHOM (hopme.

12.4. ba3bl JaHHBIX, TH)OPMAIHOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMBbI U Tpefyemoe
NporpaMMHoe obecrieueHue
1. HurepHer

13. Marepua/ibHO-TeXHHYECKOe o0ecreueHre JUCIHIUTHHBI
13.1. O6uue TpeGoOBaHMsA K MaTePHA/IbHO-TEXHHYECKOMY 00eCreyeHUI0 JUCIUTUTHHBI

13.1.1. Marepua/ibHO-TEXHUYECKOEe 00ecrieueHue /Iis JIeKIIMOHHbBIX 3aHATHI
[t poBe/ieHUs1 3aHATHN JIEKLMOHHOTO TUIIA, TPYMIOBLIX W WHAUBUAYaJbHBIX KOHCY/bTALUM,
TeKyIIlero KOHTPOJISI ¥ TIPOMEXYTOUHOM aTTeCTallud UCIIO/b3yeTcs yueOHast ayAUuTOpHs, C KOJTUUeCTBOM
TI0CaZIOuHbIX MeCT He MeHee 22-24, 000pyZoBaHHas JOCKOW U CTaHAAPTHOW yueOHOM Mebesbio. VimeroTcst
Har/IsiIHbIe 10cobus B BU/ie TIpe3eHTallvi T10 JIeKI[MOHHBIM pa3/enaM JUCIUIUIAHEI.

13.1.2. Marepua/IbHO-TEXHUYECKOe o0ecreueHue I MPAKTHYEeCKUX 3aHATHH
[lnsg  TipoBeleHUs]  TIPAaKTUUYECKMX  3aHATHH  HUCMO/b3yeTcss  yuyeOHO-MCCieoBaTe/bCKast
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BBIUKC/IATE/TbHAS TabopaTopusi, pacronoxeHHast 1o aapecy 634034, Tomckasi obmacts, . ToMmck, JleHnHa
ynuiia, A. 40, 4 stax, aya. 425. CocraB obopyzoBaHus: YueOHass MeOesib; JJocka MarHUTHO-MapKepHas -
lwit.; Kommytarop D-Link Switch 24 port - 1lwt; Komnbtorepr WS1 - 10 mT, WS2 - 1 mr
Vcnonb3yeTcsi MLIEH3MOHHOE TIporpaMMHoOe obecrieueHue, TakeThl Bepcueil He Hibke: Microsoft
Windows XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows
Server 2008 R2; OrCad; Microsoft Office Visio 2010; Microsoft Office Access 2003; VirtualBox 6.2.
VimeeTcst IOMeIIeHUs /i XpaHeHUsT U MPO(UIaKTUUeCKOTO 00CTy>KUBaHUS y4eOHOTO 000pyIOBaHMS.

13.1.3. Marepua/ibHO-TeXHHYECKOe obecrieueHue /ijis IabopaTopHbIX padoT

Ons  mpoBefeHWst  y1labOpaTOPHBIX  3aHATUMA ~ UCTO/Mb3yeTcs  yueOHO-UCCIefoBaTeNbCKast
BBIUMC/IATE/IbHASA TabopaTopusi, pacronokeHHast 1o aapecy 634034, Tomckasi obnacts, . ToMmck, JlennHa
ynuua, A. 40, 4 atax, ayg. 425. CoctaB obopyzoBaHus: YueOHas Mebesb; [Jocka MarHUTHO-MapKepHast -
lwit.; Kommyrarop D-Link Switch 24 port - 1lwt; Komnetoreppr WS1 - 10 mT, WS2 - 1 mr
Vcnonb3yeTcsi MLIEH3MOHHOE TIporpaMMHoe obecrieueHue, TakeTbl Bepcueill He Hibke: Microsoft
Windows XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows
Server 2008 R2; OrCad; Microsoft Office Visio 2010; Microsoft Office Access 2003; VirtualBox 6.2.
VimeeTcst ioMelieHUs [jist XpaHeHUsT U MPO(UIaKTUUeCKOTo 00CTy>KUBaHUsSI y4eOHOTO 000pyAOBaHMS.

13.1.4. MaTepua/IbHO-TEXHHYeCKOe o0ecrieueHue /ijisi CaMoCTOsITe/IbHOH PadoThI
Ilnst camocTosITe/IbHOM PabO0ThI KCIIOB3yeTCss yueOHast ayguTopus (KOMITbIOTEPHBIM K/lacc),
pacrosiokeHHas 110 agpecy 634050, T. Tomck, np. JlenuHa, 40, 2 3Tax, ayg. 233. CoctaB 000pyIOBaHMUS:
yueOHasi MeOesib; KomrbioTepbl Kiacca He Hwke [IDBM INTEL Celerom D336 2.8I'Twh. - 5 mr;
KOMMbIOTephl mozkmtoueHbl K ceth MHTEPHET wu  obecreuuBarOT JOCTYNl B 3/7€KTPOHHYIO
MH(pOpMaIMOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEpCUTETa.

13.2. Marepua/IbHO-TeXHUUYECKOe o0ecreueHue JUCIUTUTHHBI JJIsi JIHI C OTPAaHHYeHHBIMHU
BO3MO)XXHOCTSAIMM 3/J0POBbSI

OcBoenue qucHUIIIMHBI ujaMu ¢ OB3 oCyliecTBseTCS C UCIMOMB30BaHUEM CPeJICTB 00ydeHust
00I11ero U CrelUaabHOTO Ha3HAUEHMS.

[lpu oOyyeHUM CTyIeHTOB C HapyLIeHUsIMH CJIyXa TIPeAyCMOTPEHO WCIOIb30BaHUe
3BYKOYCW/IMBAIOLLlel anmnaparypbl, MYJbTUMEIUNHBIX CPEeACTB W JPYrMX TeXHUUEeCKHUX CpeZCTB
nipreMa/miepesjaun yueOHON MH(OpMaIK B AOCTYIHBIX (opMax Ajisi CTYAEHTOB C HapyIIeHUs MU CJTyXa,
MOOW/ILHOW CHCTeMbI OOyYeHUs [jisi CTYJEHTOB C WHBA/MJHOCTbIO, TOPTAaTUBHOW WHAYKI[MOHHOMN
cucTeMbl. YueOHasi ayJUTOPHUs, B KOTOPOM 00yuaroTCsl CTyleHThbl C HapyllleHWeM cjiyxXa, 000opymoBaHa
KOMIBIOTEDHOW TEXHUKOM, ay[JJUOTEXHUKOW, BUJEOTEXHUKOW, SJIeKTPOHHOW [JOCKOW, MY/JIbTUMEIUNHOMN
CUCTEMOH.

[Mpu oOyueHMM CTY[€HTOB C HAPYIIEHHWAMH 3PEHHUSIMM TIPEeyCMOTPEHO WCII0/Ib30BaHUE B
JIeKIIMOHHBIX 1 yUeOHBIX ayIUTOPUSX BO3MOXKHOCTH TIPOCMOTPA yZla/eHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha JI0OCKe WU CJlaliia Ha SKpaHe) NPy MOMOLLY BU/le0yBeTnunTesel /s y/la/leHHOTO TPOCMOTpa.

[Tpu oOyuyeHHH CTY[EHTOB C HApyILIeHUSIMH ONMOPHO-/{BUraTe/IbHOrO amnmapara HCTOIb3yHTCs
aslbTepHATHUBHBIE YCTPOMCTBa BBOJA MH(MOpMAIMU U Apyryve TeXHUUYecKrWe CpeJCTBa MpueMa/riepe/jaun
yueOHOM MHGbOpPMAaLMK B JOCTYIHBIX (opMax AJisi CTYeHTOB C HapyLIeHUSMUA OTMOPHO-ABUraTeTbHOTO
amrapara, MOOU/IbHOM CHCTeMbI 00yUeHHs JJ1s1 TIOZiel C MHBA/TJTHOCTBIO.

14. ®oHA OLEHOYHBIX CPE/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (GOH/Y OLEHOYHBIX CPEACTB M METOANYECKHE PeKOMeH/Jal[uH
@OH/|, OLIEHOUHBIX CPEeACTB U THUIIOBbIe KOHTPOJIbHBbIE 3a/laHUs, WCIOJIb3yeMble [Ji OLIeHKU
c(hOpPMMPOBAaHHOCTA M OCBOEHHsI 3aKpervIeHHbIX 3a AUCIMIUVIMHOW KOMITeTeHLIUM TIpU TIpOBe/leHUU
TeKyIIlel, TTPOMe>KyTOUHOM aTTeCTal[|iu 10 AUCLIMIIMHe TIPUBe/IeH B TIPUIOKEeHUH K paboyeii iporpaMme.
JlabopartopHble pabOTHI MPOBOAATCS MOC/Ie MPAKTHUeCKUX 3aHITHHA

14.2 TpeooBaHus K (POH/y OLI€eHOUHBIX CPE/ICTB //IfA JIUI] C OTPAaHHYEHHBIMH BO3MO)KHOCTAMH
3/10POBbsI
[nsi CTyeHTOB C WHBAJWJHOCTBIO TMPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIeHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B TabsuIle.

CornacosaHa Ha noptane Ne 11091 11



Tabnuna 14 — Jlono/iHUTEeTbHBIE CPE/ICTBA OL[eHUBAHUSA

Kareropum ctyzseHToB

Buibl 10MO/THUTE/TBHBIX OIJEHOUHBIX
CpeACcTB

AJIA CTYA€HTOB C UHBA/INJHOCTBIO

®dopMbI KOHTPOJISI U OLIEHKH
pe3ynbTaTtoB 00yUeHust

C HapylieHUAMU
clyxa

TecTbl, MUCbMEHHBIE CAMOCTOSITE/IbHbBIE
paboThI, BOTIPOCHI K 3aUeTy,
KOHTPOJIbHBIE PabOTHI

[Tpeumyl1ieCTBEHHO TMCbMEHHas!
TIpOBepKa

C HapylieHusIMU
3peHus

CobecezoBaHue 110 BOIIPOCaM K 3auerTy,
OTpOC T10 TePMHUHAM

[TpenMy11jeCTBEHHO YCTHAas! TPOBepKa
(MHOVBUYaTbHO)

C Hapy1lieHUsAMU
OIOpPHO-
JIBATaTe/IbHOr0
anrapara

PelieHue JUCTaHLMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEeHHbIe
caMocCTosTe/IbHbIe Pab0ThI, BOMPOCHI K
3ayeTy

[TpenMy111eCTBEHHO AUCTAHL[MOHHBIMU
MeTOoZaMU

C orpaHUUeHHUSIMU TI0
o01TIeMe TUI[UHCKAM
MOKa3aHUsIM

TecTbl, MMCbMEHHbBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTDOJIbHBIE PA0OThI, YCTHBIE OTBETHI

[TpermMy11iecTBeHHO poBepKa
MeTO/|JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarolierocsi Ha MOMEHT ITPOBEPKU

14.3 MeToguuecke peKOMeHJalMy 110 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPAaHUYeHHBIMH
BO3MO)XHOCTSIMH 3/{0POBbSI

Ons crynentoB ¢ OB3 mipegycMmarpuBaeTcst AOCTynHas ¢opma TIpeoCTaB/ieHusl 3aaHui
OLIEHOUHBIX CPe/ICTB, 8 UMEHHO:

B reuaTHol dopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpU(TOM;
B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

METO/IOM UTeHHsI aCCUCTEHTOM 3a/jaHus! BCIYX;
Ipe/loCTaB/IeHHe 3a/laHusl C UCIIOIb30BaHKeM CypZoIepeBoza.

CTyzeHTaM C MHBa/MJHOCTBHIO YBe/IWYMBAeTCs BpeMsi Ha IMOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMPOCKL. [/1s1 TakKuX CTy[AeHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaBieHus OTBETOB Ha

3a/laHHs, a MMEHHO:

MMMCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMITBIOTEPE;
HabOp OTBETOB C MCI0/Ib30BaHWEM YC/IyT aCCUCTEHTa;
Tipe/iCTaB/ieHre OTBETOB YCTHO.

[Tpoljeaypa oljeHMBaHUSI pe3y/bTaTOB 00yueHUs WHBAJWJOB M0 AUCLUIUIMHE TIpeaycMaTpuBaeT
nipefjocTaByieHre nHGopMalu B hopMax, aZlalTHPOBAHHBIX K OTPaHUYEeHUSIM UX 3[J0POBbsI U BOCTIPUSITHUS

MH(pOpMaLu:

Jiisi u1y ¢ HapyLIeHUusIMM 3peHus:

B (hopMe 3/1IeKTPOHHOI'0 JOKYMEHTa;
B [1eyaTHOW (hopMe yBe/IMYeHHbIM IIPU(PTOM.

Jnis 1 ¢ HapylIeHUusIMM cJTyXa:

B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;
B IeyaTHOU (popme.

Jis M1 ¢ HapylleHUsIMHM ONOPHO-ABHraTe/IbHOI0 anmnapara:

B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;
B MeyaTHOU (popme.

[Tpu HeoOXOAMMOCTH /17151 0OYUArOIUXCSI C UHBAIMHOCTBIO TPOIe/lypa OIleHWBaHUs Pe3y/ibTaToB
00yueHUs1 MOXKEeT MPOBOJJUTHCSI B HECKOJIBKO 3TarloB.
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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
KomMmnbrorepHoe MopaeupoBanue npoueccos B POC

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

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

HanpaenenHocts (npodunb): KoHCTpyHpoBaHue U TEXHO/I0THS HAaHO3/IEKTPOHHBIX CPe/iCTB

dopma 0OyueHUs: OUHAsA

dakynsreT: PK®, PagnokoHCcTpyKTOpCKHi (haKyabTeT

Kadenpa: KYIP, Kadenpa KkoHCTpyHpOBaHUsI y3/I0B U JieTa/ied pajuo03/IeKTPOHHON anmnaparypbl
Kypc: 3

Cemectp: 5

YuebOHbI# M1aH Habopa 2014 rozga

Pa3paboTumku:
— poueHT Kad. KY/IP PomaHoBckuii M. H.

OuddepeHLiipoBaHHbIH 3a4eT: 5 ceMecTp

Tomck 2017
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1. BBegenue

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

@®OC no pgucuuruiiHe (TIPAaKTUKE) WUCIOMb3YeTCs TpU TPOBeJeHUM TeKYIlero KOHTPOJIs

yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

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

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

ITK-1

CTIOCOOHOCTBIO MOJIE/TUPOBATh 00BEKTHI U
TIPOIIECChI, UCTIOMB3Ys CTaHAAPTHBIE MAaKeThI
ABTOMaTHU3UPOBAHHOTO MIPOEKTUPOBAHUS U
WCC/IeJOBaHUS

IlomKkeH 3HaTh 0COOEHHOCTH
KOMITbIOTEPHOTO MO/Ie/TMPOBAHUS
TeXHUUeCKUX 00BeKTOB Ha MUKPO-, MaKpO-
Y MeTaypOBHSIX;;

HomkeH ymeTb (pOpMHUPOBATh
MaremMaThu4yecKyro Mojesb 00beKTa-
CUCTeMBI U peain30Bath ee Ha IBM;;
[o/KeH BiaseTs MeToAaMHu
KOMITbIOTEPHOTO MO/Ie/IMPOBaHUS
nipotieccos B POC,;

OO1e XapakTepUCTHKH TOKa3aresnell U KPUTepUeB

TIpUBe/IeHbI B Tab/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUs KOMIIETEHLIMH 110 3Taram

OLl€HHMBaHUA KOMHeTEHI_[I/II‘/JI Ha BCeX STdlldaX

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

OTtmuHo (BeIcOKMH | O6naziaeT dhakTHUe CKUMHU
YPOBEHb)

" TeopeTruueCKUMH
3HAHUWAMMU B IIpeaesiax

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /ISl pa3BUTHS

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEPIIEHCTBYET eHCTBUS

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

Xoportio (6a30BbIit
YPOBEHD)

3HaeT (haKThl, IPUHLIUTIBI,
TIpOoLIeCChl, obIIMe
TIOHATHS B Tpejienax
r3yuaemoii obsactu

O6nagaeT Axana3’oHOM
MIPAKTUYECKUX YMEHUH,
TpeOyeMbIX ZIJIs pelleHust
oTipe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0IMBAET CBOE
obnacTy UccieoBaHUsS

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

MOBeIeHNe K
00CTOSATe/ILCTBAM B
pelieHUH pobiem

YnosnerBoputenbH | O6mazaetT 6a30BbIMU
o0 (TIoporoBbii
YPOBEHD)

OOIIMMH 3HAHUSIMU

3a/au

O6aaeT OCHOBHBIMH
YMEeHHSIMH, TPeOyeMbIMU
U151 BBITIO/THEHUST TIPOCThIX

PaboraeT npu rpsiMomM
HaO/MIOeHNUN

dBTOMATHM3HMPOBAHHOI'O TIPOEKTHPOBAHUA U UCC/IeJOBaHMHS.

2 Peamu3anusi KOMIIEeTeHI[UIH

2.1 Komnerenmpusa ITK-1
[TK-1: cocoGHOCTBI0 MOEe/MPOBaTh OOBEKTHI W TIPOLIECChI, WCIIONB3Ysl CTAHJAPTHBIE TAKeThI

st bopMUpOBaHKS KOMIIETEHIIUH HEOOXOAMMO OCYILeCTBUTD Psifi 3TAroB. DTarbl GOpMUPOBaHUs
KOMIIETEHLIUM, TMpPUMEHsieMble JJis 5TOr0 BHUIbl 3aHATUH W UCIOJb3yeMble CPEeJCTBA OLI€HUBAHUS
nipe/icTaB/ieHbI B Tabsurie 3.
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Tabsuria 3 — OTariel HOPMUPOBAHUS KOMIIETEHI[UM U UCITO/Tb3yeMble CPeZICTBA OL€eHUBAHUS

TeXHUYeCKUX 00BEeKTOB Ha
MHKDO-, Makpo- U
MeTaypOBHSX.

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue 0COOEeHHOCTH ¢dbopmupoBaTh MeTOoZaMU
3TaroB KOMIIbIOTEPHOTO MareMaTHU4eCKyr MOJie/ib | KOMITbIOTEPHOTO
MO/ie/TMPOBAHUS 00beKTa-CUCTeMBI U MO/IeTUPOBAHUS

peasi30BaTh ee Ha DBM.

riporieccos B POC,
HaBbIKaMU MCI10/Ib30BaHUs
CTaH/IapTHBIX [1aKeTOB
aBTOMaTU3UPOBAHHOIO
NIPOEKTUPOBAHUSA U
WCCJIe/I0BaHUSI.

Buzpbl 3aHATHI

* [IlpakTuueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuuy;

* CamocTrodTesbHas
pabora;

 IlpakTuueckue
3aHATUS;

* JlaboparopHsbie
3aHATUS;

* Jlekuuu;

* CamocTrosiTe/ibHas
pabora;

* JlaboparopHble
3aHATHS;

* (CamocTrodTenbHas
paborta;

Wcnons3yemblie
CpeJCTBa
OLIeHUBaHUs

* KoHtposnbHast paboTa;
* Ortyet no
naboparopHoii paborTe;

e Tect;

* uddepeHLIPOBaHHbI
U 3auerT;

* KourposneHas pabora;
* Otyer no
naboparopHoii pabore;

* Tect;

* [uddepeHIMPOBAHHbI
U 3auerT;

* Otuet no
naboparopHoii pabore;

* [uddepeHIIMPOBaHHBI
M 3aUeT;

d®opMy/nMpoBKa TOKa3aTe/eil W KpuUTepreB OLeHMBaHUSl [JaHHOM KOMIIeTeHLIMU IpUBeJeHa B

Tabmme 4.
Tabmuiia 4 — IToka3aTe/id M KpUTEPHM OL|eHMBAHMSI KOMIIETeHI[MH Ha JTarnax
Cocras 3HaTb YMmetb Bnagets
OT1/muno * OGnanmaet * O6nagaer * Bnageer HaBBIKAMH
(BBICOKMI YPOBEHb) | TEOPETUUECKUMU NpPaKTHYe CKUMH WCITI0/Tb30BaHUS
3HAHUSIMM C TIOHUMAHUEM | YMEHUSIMHU, CTaH/JaPTHBIX MTAKETOB
TPaHMI] UX HEoOXOUMBIMU [IIsI aBTOMAaTU3UPOBAHHOTO
TIPUMEHUMOCTH. ; CaMOCTOSITEJTLHOTO MIPOEKTUPOBAHMUS U
pellieHus 3a7au WCCJIe/IOBAHUS.
TIOBBIIIIEHHOM
CJIOXKHOCTH.;
Xopomwo (6a30Belii | * 3HaeT NPUHLMIIELL * O6nagaer * Bnageer
YPOBEHb) Tporiecchl, obrme MIpaKTH4e CKUMHU TePMUHOJIOTHEH,
TIOHSITHSA B TIpe/ieiax YMEHUSIMH, OCHOBaMH HU3MepEeHUs,
M3yuaemoi 06/acTu.; HeoOXOUMBIMU [IIsI aHaiu3a u
pellieHUsT TUMOBBIX 3a/lau | MOJeTMPOBaHUs
B o0slacTut TMIPOLeCCOB.;
WCC/Ie/IOBAHUSL.;
YnosneTBopuTenbH | o O6agaeT 6a30BLIMU * OOnamaet OCHOBHBIMH | * MoeT 3¢ heKTHBHO
0 (1oporoBeIi OOIIMMH 3HAHUSIMU; YMEHUSIMH, TpeOyeMbIMH | paboTaThb TOf
YPOBEHb) JUTsL PellieHrst TIPOCThIX PYKOBO/ICTBOM
3a71ay; TIpEero/jaBareJis. ;

3 TunoBble KOHTPO/IbHbIE 3a/{aHUA
st peanmu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a/lau 00y4YeHUs! MCIIO/b3YIOTCS TUTIOBbIe KOHTPOJIbHBIE
3a/laHYsl WK WHble MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKW 3HaHWM, YMeHHH, HaBBbIKOB U (W/IK) OIbITa
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JesiTe/IbHOCTH, XapaKTepU3yHIIUX JTarbl  (OPMUPOBaHUS KOMIIETEHIIMM B TpoOLjecce OCBOEHHs
oOpa3oBare/bHOM MPOrpamMMbl, B C/IeYIOIIIeM COCTaBe.

3.1 TecToBbIe 3aaHuA

— 4.1 OcHOBBI MOfenUpoBaHUsl Ha MakpoypoBHe Bapuant 1 1. UYto Ha3bBarOT (ha30BbIMU
riepeMeHHBIMU U 0a3ucoM (Oa3ucHbIMEM KoopauHaTamu)? Kak oHu cootHocsiTcsa? TlpuBeaute mpumep. 2.
YKakuTe THIBI CBSI3ed MeXAy I[0JCUCTeMaMM pas3/lId4yHoOM (u3nueckold nipupozel. IlpuBenute
KOHKpeTHbIe TipuMepbl. Bapuant 2 1. B uem coctout otnvuue (a3oBbIX MepeMEHHbIX OT BBIXOJHBIX Ia-
pameTpoB oObekra? IlpuBenuTe TpUMepbl OTHOIIEHWH MeXXAy HUMHU. 2. UYTo coboro mpejcTaBssieT
MareMaTHhyeckast Mojie/lb 00beKTa-cucTeMbl Ha MakpoypoBHe? BapuanT 3 1. K kakoMy Tury (1oToKa UIu
NOTeHLIMasaa) OTHOCATCS Criefyrolue (pa3oBble IlepeMeHHble, XapakTepy3yolye (pU3nueckoe COCTOSIHUE
00BbeKTa: HarpspkeHue, TemIiepaTypa, 37eKTPUYeCKUN TOK, CH/ia, CKOPOCTh, TETJIOBOW TOTOK, MOMEHT
CWJIBI, Pacxof, yIJioBasi CKOPOCTb, AasjeHue? 2. UTo Ha3bIBalOT CTPYKTypOM MaTeMaTH4eCKOM MOZenu?
Bapuant 4 1. Uto Takoe mnapameTphl 0OBekTa-cucteMbl? Kak KrnacCUULMPYIOTCS TapameTphbi?
[TpuBegure mpumep. 2. TouHoe omuMcaHHe HEKOTOPOrO CBOMCTBA TeXHUYECKOTO OOBEKTa JaeTcs
BhIpakeHHeM Y = X2. KakoBa 00/1acTh afleKBaTHOCTU MareMaTuueckoi mogenud Y = 2X - 1 (B mpocrt-
paHCTBe TiepeMeHHOU X), eC/M TOUHOCTh MOJenu [o/bKHa ObiTh He Xyxe 20 %? Bapuant 5 1. Uem
OT/IMYAIOTCSs TIOPOTOBbIe TTapaMeTphl TEXHUUeCKHUX 00BeKTOB OT rapameTpoB-(yHKLMOHaM0B? [IpruBeauTe
npumep. 2. Yem ompefesnsieTcsi TOUHOCTh MaremMaTrueckoid mMozienr? Uto Takoe 00/1aCTh a/|eKBaTHOCTH?
Bapuant 6 1. K kakuM napameTpaM OTHOCSITCS BEJIMUMHBI, (PUTypUPYIOLLe B OMMCAHUU YCHIATEIS:
1oji0ca TMpOIYyCKaHMs, BbIXOJHOEe COIpPOTHUB/eHHe, KO3((ULMEHT yCUleHUs], BXOJHOe CONpOTHUBI/IEHUE,
MOLLHOCTb pacCesiHUsi, COMNPOTHB/IEHUE Pe3WCTOpa B KOJ/UIEKTOPHOM LieMu, MapameTpbl TPaH3UCTOPOB,
eMKOCTb Harpy3Kd, HamnpspkeHWe MCTOYHHKa nmutaHus? 2. Uto coboro mpejcTaBrssioT MaTeMaThuuecKye
MOZleJId  3/1eMeHTOB cucTteMbl? Bapuant 7 1. K KakuM I1apameTpamM OTHOCSTCS BeJIMYUHBI,
¢urypupytomie B ONWCAaHUM YCUIWTENs: MO0J0Ca TPOIyCKaHUs, BBIXOJHOE COIPOTHB/IEHHE, BXOJHOE
COTIPOTUB/IEHHE, MOLJHOCTb pacCessHUs, €MKOCTb KOHJeHCaTopa B KOJUIEKTODHOW Liely, IapameTphl
TPaH3UCTOPOB, COIPOTHB/IEHWE U €MKOCTb HarpysKW, HalpsbkeHue UCTOYHMKA nuraHud? 2. Yto Takoe
KOMITOHEHTHbIE U TOroJjiornyeckre ypaBHeHUsi? BapuanT 8 1. K Kakoli rpyrmme napameTpoB (BbIXOJHBIX,
BHYTPEHHUX WIM BHELIHMX) OTHOCSTCS CJ/lefylOll{e BeJUUMHbl, (PUIypUpyIOLe B OMMCAHWU 3/1€KT-
pUYEeCKOro TeHepaTopa: MOIIHOCTb, AWaMeTp TMpoBoja oOMOTKu Bo30OyxzaeHws, KII/], Harpy3ska
reHeparopa? 2. B yem 3aK/r0uarOTCsl aHa/I0TMU KOMIIOHEHTHBIX Y TOMOJIOITMUeCKUX ypaBHeHUH? BapuaHT
9 1. Yrto Ha3bIBAlOT MaTeMaTUUYeCKOW MoOjeNbl0 TeXHUueckoro obwekta? [IpuBeuTe mNpUMepHI
Npe/iCTaB/eHrs MaTeMaTHyeCKOM MoJend B SIBHOW U HesBHOM ¢opme. 2. Kak ¢dopmupyrorcs
9KBHBaJIeHTHbIE CXeMbl MeXaHUUeCKHX TIOJICUCTeM TexHWYeckux o0bekToB? Bapuant 10 1. Kakue
TpebOBaHMs TIPeBSIB/SIOTCS K MaTeMaTUYeCKUM MOJeNisiM TeXHH4ecKnx o0bekToB? 2. KakoBa mpupoga
ynemeHTOB THra R, L u C 7151 3/1eKTpUYecKoi U TeTUIOBOM MOJCUCTEM TeXHUUECKOro oObekTa? BapuaHT
11 1. Kakve mnpu3HaKd MOKHO TOJOXKUTb B OCHOBY KjlacCU(UKALMM MaTeMaTH4yecKUX Mogernen
TeXHUUeCKUX 00bekToB? 2. Kak (opMupyroTcs 3KBUBa/ieHTHbIE CXeMbl 3/IeEKTPUUYEeCKUX TI0/ICUCTeM
TeXHUUYeCKUX 00beKToB? BapuwanT 12 1. B uem 3ak/odaeTcs MeTOJUKA IOMy4YeHUs MaTeMaTHdeCKHX
Mozesieli snemeHToB? 2. KakoBa npupoja neMeHToB Tvmna R, L u C gjis1 s/1ieKTprueckoil 1 MexaHu4eCKOU
TIOZICUCTeM TexXHHUeckoro oOwekTa? Bapuwant 13 1. IlpuBeaurte mpuMep HepapXhyecKod CTPYKTYPhI
TIPe/ICTaB/IEHHI O CJIOKHOM TeXHHUUECKOM OObeKTe, UMeIoIeM OTHOIIEHWEe K Ballled CrieldajbHOCTH. 2.
Kak ¢opMupyroTCs 5KBHBa/IEHTHBIE CXeMbI TeT/IOBBIX IO/ CHCTEM TeXHUUYeCKUX 00bekToB? BapuanT 14 1.
Uro Ha3biBalOT (ha3oBbIMU TlepeMeHHbBIMM M 06a3ucoMm (6a3ucHbIMM KoopAuHaTtamu)? Kak oHM
cootHocATcA? [lpuBesure mnpumep. 2. YKaKuTe THUIIBI CBS3eM MeXJy IOACUCTEMaMU pas/M4YHOU
¢u3nuecko npupofel. [IpuBesuTe KOHKpeTHble npumepbl. BapuanT 15 1. B uem cocroutr ominume
(ha30BBIX TEpeMeHHBIX OT BBIXOJHBIX TapamMeTpoB o0ObekTa? IlpuBeuTe MprMephl OTHOIIEHUH MEXIY
HuMU. 2. UTo c00OI0 TpeAcTaB/issieT MareMaTHueckas Moje/lb O0beKTa-CUCTeMbl Ha MaKpOypOBHeE?
BapuanT 16 1. K kakoMmy Tuny (1OTOKa WM NOTeHLMaaa) OTHOCATCA Caefyrolue ¢a3oBble rlepeMeHHbIe,
XapakTepu3ylole (U3NUecKoe COCTOsIHMEe O0BeKTa: HarpsbkKeHue, TeMIlepaTypa, 37eKTPUYeCKUH TOK,
CWJIa, CKOPOCTh, TETJIOBOU ITOTOK, MOMEHT CHUJIbI, PaCX0[, YIVIOBasi CKOPOCTb, JaBieHue? 2. UTo Ha3bIBatOT
CTPYKTYpOU MareMaThdeckod mofenu? Bapuant 17 1. Uto Takoe mapameTpbl 00BeKTa-cucTeMbl? Kak
K1accupuuupyoTcs napametpsl? IlpuBesuTte npumep. 2. ToyHoe onvcaHue HEKOTOPOrO CBOMCTBA TeX-
HUUEeCKoro 00BeKTa JaeTcs BbipakeHneM Y = X2. KakoBa 00s1acTh a[jeKBaTHOCTHM MaTeMaTHueCKOH
Moziemu Y = 2X - 1 (B IpOCTpaHCTBe TiepeMeHHOU X), eC/Ti TOUHOCTh MOJIe/IM [IO/DKHA ObITh He Xyxke 20
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%? Bapuant 18 1. UeM OTIMUArOTCS TOPOTOBbIE MapaMeTphbl TEXHUUECKUX OOBEKTOB OT TapaMeTpOB-
(yHkuroHanos? [IpuBeaure npumep. 2. UeM onpesiensieTcss TOYHOCTh MaTemMaTHueckor Mogenu? YTo Ta-
Koe obacte afgekBatHoCT? Bapuant 19 1. K kakum rapameTpaM OTHOCSITCSI BeIMUMHBI, (PUTYPUPYIOLIHe
B OINUCAHWM YCWIWTeJS: M0JI0ca IMPOIyCKaHUs, BBIXOAHOE COMpOTHB/IEHHe, KO3(Q(MULIMEHT yCUIeHUS,
BXO/IHOE COTPOTHB/IEHHE, MOLJHOCTb pacCesiHusl, COMPOTHB/EHWE pPe3UCTOpa B KOJUIEKTODHOM Liely,
napaMeTpbl TPaH3UCTOPOB, €MKOCTb Harpys3Ku, HampsbkeHHe MCTOuHMKa nuTaHus? 2. Urto cobotro
TIpe/ICTaB/IAI0T MaTreMaTU4eCkKhe MOZe/d 3/1eMeHTOB cucTtembl? BapuanT 20 1. K KakuM IapameTrpam
OTHOCATCSl Be/IMUMHBI, (UIypUpylOIlMe B ONUCAHWU YCUIMUTeNS: T0/0ca IPOMYCKaHWs, BBIXOJHOE
CONpOTUB/IEHUE, BXOJHOE COIPOTMBJ/IEHMEe, MOLHOCTb pacCesHus, eMKOCTb KOHJeHcaropa B
KOJJIEKTODHOM 1leNy, rapaMeTpbl TPaH3UCTOPOB, CONPOTHB/IEHHe M eMKOCTb Harpys3Kd, HarlpspkeHHe
VCTOYHUKA nUTaHug? 2. UTO Takoe KOMIIOHEeHTHble U TOIOJoruueckue ypaBHeHusi? Bapuant 21 1. K
KakKoM TpyIe rapaMeTpoB (BbIXOJHbBIX, BHYTPEHHUX W/ BHEIIHWX) OTHOCATCS C/efyoLue BeJUUUHBbI,
¢urypupytomye B OMUCAHUM 3JeKTPHUECKOTO TeHepaTopa: MOLIHOCTb, JUaMeTp TIPOBOJA OOMOTKU
Bo30OyxzeHusi, KII[I, Harpyska reHeparopa? 2. B ueMm 3ak/ouaroTCsi aHajlOTMM KOMITOHEHTHBIX U
TOMOJIOTUUeCKUX ypaBHeHMW? Bapuant 22 1. UTo Ha3bIBalOT MaTeMaTH4yeCKOM MOZe/bH) TeXHUUYeCKOro
obnexra? [IpuBeiTe pUMepHI Npe/iCTaB/IeHNs] MaTeMaTUueCcKol Mozie/i B sIBHOM U HeslBHOU (opme. 2.
Kak ¢hopMupyrOTCsi 5KBHBaJIeHTHBIE CXeMbl MeXaHUYeCKUX TTOJCUCTeM TeXHUYeCKUX 00bekToB? BapuaHT
23 1. Kakue TpeGoBaHUsI MpeJbsBISIOTCS K MaTeMaTHUyeCKUM MOJesiM TeXHUUYeCKUX 00BeKToB? 2.
KakoBa npupoga snemenTtoB Thna R, L u C gy1s 3/1eKTpUUeCKON M TEIJIOBOW TMOJCUCTEM TeXHUYECKOrO
obwekra? BapuaHT 24 1. Kakue npri3HaKu MOKHO TIOJI0KUTh B OCHOBY KJlacCH(UKallMy MaTeMaTHye CKHX
Mozieneli TexHn4eCcKUX 00bekToB? 2. Kak (hopMUpYyIOTCSl S5KBHUBA/IEHTHBIE CXeMbI 3/IEKTPHUeCKUX TIOZICHC-
TeM TexHUUecKux 00bekToB? BapuaHT 25 1. B ueMm 3ak/touaeTcst MeToAMKa MOMyuYeHUs: MaTeMaThHueCKUX
Mozesiel 3nemeHToOB? 2. KakoBa npupoga snemeHToB Tvmna R, L u C g1 3/1eKTprueCKOM ¥ MexaHU4e CKOU
NIOZICUCTeM TexXHHUeckoro obwekTa? Bapuant 26 1. IlpuBeauTte npuMep HepapXWyecKod CTPYKTYphbl
TIPe/ICTaB/IEHHI O CJIOKHOM TeXHHUECKOM 0ObeKTe, MMeIoIeM OTHOIIeHHe K Balllei CrieldajbHOCTH. 2.
Kak ¢opMUpyIOTCS 5KBUBa/IEHTHBIE CXeMbI TEIJIOBLIX MOJCUCTEM TeXHUUYeCKUX 00beKkToB? BapuaHTt 27 1.
Uro Ha3pBarOT (a30BbIMM IepeMeHHbIMH U 0asucom (6asucHbIME KoopAuHatamu)? Kak oHuU
cootHocaTcsa? IlpuBesuTe mnpuMep. 2. YKaKuTe THUIMbI CBA3eld MeXJy IOACHACTEMaMH pas3IUYHON
¢usnueckoil npupoabl. IlpuBenuTe KOHKpeTHble NpuMepbl. Bapuant 28 1. B uem coctout oTinuve
(ha30BbIX INepeMeHHbIX OT BBIXOJHBIX TapameTpoB o0bekTa? IlpuBejuTe MpHUMepbl OTHOLIEHUN MeXIY
HuMy. 2. UTto co0OI0 TpeAcTaBisieT MaremMaTHueckas Mojie/lb O0BbeKTa-CHUCTeMbl Ha MaKpOypOBHeE?
BapuanT 29 1. K KakoMy Ty (MOTOKa WY NOTeHLMaaa) OTHOCATCA Caefyolue ¢a3oBble [lepeMeHHbIe,
XapakTepu3syroie (U3NUeCKoe COCTOSSHHEe O0BeKTa: HarpspkeHue, TeMIlepaTypa, 3TeKTPUYeCKdd TOK,
CHJIa, CKOPOCTb, TEIJIOBOM MTOTOK, MOMEHT CWUJIbl, PACXOZ, yIVIOBasi CKOPOCTb, JjaBieHue? 2. UTo Ha3bIBalOT
CTPYKTypOU Maremaruueckoi mozenu? Bapuant 30 1. Yto Takoe mapaMeTpbl 00beKTa-cucTeMbl? Kak
Kj1accupuuupyroTcsl napaMmeTpsl? IlpuBesurte npumep. 2. TouHoe onvcaHue HEKOTOPOrO CBOWMCTBA Tex-
HUUEeCKOro 00BeKTa JaeTcss BbipakeHneM Y = X2. KakoBa 00s1acTh a/|eKBaTHOCTH MaTeMaTH4eCKOM
mozien Y = 2X - 1 (B mpocTpaHCTBe nepeMeHHOM X), ec/ii TOUHOCTb MOZe/iu Jo/DKHA ObITh He xyxe 20
%? 4.2 IIpeobpa3oBanus TesennHa u Hoprona CdopmupoBath 3kBUBaieHThl TeBeHuHa u HoproHa ajist
3/IeKTPUYECKOM Liemu.

3.2 TeMbI KOHTPO/IbHBIX PadoT
— OcHOBBI MOZIeTMPOBaHKs Ha MakpoypoBHe; [Ipeobpa3oBanus TeBennHa u HoproHa.

3.3 Tembl /1a0OpaTOPHBIX padoT
— Mopgenu 6a30BbIX 31eMeHTOB POC
— Awnanu3s o noctosHHOMY TOKY B OrCAD PSpice
— Amnanus no nepemeHHoMy ToKy B OrCAD PSpice
— Amnanus nepexosbix rporeccos B OrCAD PSpice

3.4 Bonpocs! AnddepeHIUPOBaHHOrO 3aUueTa
— UTO Ha3bIBalOT KOMIIOHEHTHBIMU U TOMOJOTUYECKUMHU YypaBHeHUsiMU? B uem cyTb MeTofa
Y37I0BBIX TIOTeHLManoB? YTo mpencTaBisieT co00OM Mofenb JIMHEHHON 3/eKTpudeckor menu? Yem
OT/IMYAKOTCSl TIpsiMble U UTepalioHHble MeTozbl pelieHuss CJIAY? UTo Ha3bIBalOT pacClIMpeHHOU
Matpuiieli Ko3(hGUIMeHTOB NMPU Heu3BeCTHBIX? B uem cyTh Mertosa [aycca? Kak OyzeT BbIT/ISETH
paciIvpeHHass MaTpulia Ha Ka)K/[OM lliare ajropuTMa metoza ['aycca npuy pellieHUU CHCTeMbl YpaBHEHUM
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x1+3x2-x3=3,=x1-2x2+4x3=1,x1+3x2+ 2 x3=06.UYr0o Takoe BeKTOP Haya/bHbIX
npubmkeHU? YTo Ha3bBalOT 00/IaCThIO CXOAMMOCTH HWTepalMoOHHBIX MeTo/0B? UeM OTIMUarOTCS
MeTonel Akoow u 3eligens? 5.2 MopgenupoBaHue pe3uctopoB KakoBa 1ie/ib pabotel? UTO Takoe
KOppesslysi, armpoKCUMalusi, UHTepronsius? YTo mpezacTaB/issoT coboif mMaremaTHuecKue MOAeu
3/eMeHTOB cucTeMbl? Kak oM hopmupytorcsa? Uem omnpesensieTcsi TOUHOCTb Moziesn? UTo Takoe 06/1acTh
azflekBatHOCTU? TouHOe orKcaHue HEKOTOPOTO CBOMCTBA TeXHUUYEeCKOTO 00beKTa JJaeTcst BhIpakeHHeM Y =
X2. KakoBa 006/macTh afjeKBaTHOCTA MaTeMaTrueckoit mogenu Y = 2 X — 1 (B 0fHOMEPHOM TIPOCTPAHCTBe
riepeMeHHOM X), eC/TM TOYHOCTh MO/Ie/TU A0/KHA ObITh He Xyxke 20 %? B ueM cyTh MeTo/la HAUMEHbILNX
KBazipatoB? UTo mpencTaBsitoT cob0i Mo/ie/iu IMOA0B M KAaKOB CMBICT UX rapameTpoB? KakoBa ripupozga
mubdy3uoHHOM U OaphepHOit emKocTtu? Uem ompegensiercs koddoduiment Q B mogenu (3.4)? Uto
npe/icTaB/sieT cO00M MoOZesb TUOAHOW CXeMbl Ha TIOCTOSTHHOM Toke? Kak orpezsenuTts pabouyio TOUKY
avoza? B yeM CyTb MeTO[OB IMpPOCThIX utepauuii 1 HuroroHa - Padcona? Urto rpeactaBsitoT coboit
CTaTUUeCKUe Mojlelli OUTOsIpHOro TpaH3ucTopa? KakoB CMbICT WX TlapameTpoB? B uem cyTb metona
Y3/710BbIX TIOTeHL[ManoB? Kak (popMUpYIOTCS y3/10Bble ypaBHeHUs? Kak MCTOUHMK HampshkKeHUs! 3aMeHUThb
9KBUBAJ/IEHTHbIM MCTOUHMKOM TOKa? B uem 3akmtouaercsi meTtos, HeioroHa — PadcoHa st cuctembl
ypaBHeHMi? UeMm mipuMeuaresieH MeTOf, JABWXKYyleiics ob6mactu cxogumoctu? UTo Has3bIBalOT
KOMIUIEKCHOM YaCTOTHOM XapakTepucTUKoW? [louemy mnpu (OpMUPOBaHUM 3KBUBA/JIEHTHOM CXeMBI
MO/le/Ii TTIOCTOSIHHble UCTOUHUKY HarpsDKeHMs 3aMbIKarOTCsl HAKOPOTKO, @ ITOCTOSIHHbIe UCTOUHMKM TOKa
Pa3MbIKAIOTCS? 3aueM eZIMHAYHBIN UCTOYHUK HampsDKeHUsT Ha BXOZIe CXeMbI IpeoOpa3yeTcst B eTMHUUHBIN
MCTOYHUK TOKa? Kak (hopMUpYyIOTCSl BEKTOP Y3/I0BBIX TOKOB M MaTpulia y3/10BbIX [TPOBOAUMOCTEN? B uem
OTIMYMe HeOoIlpe/ile/IeHHOM MarpuLibl y3/0BbIX IPOBOAMMOCTEN OT orpefeneHHoun? Ilouemy marpuia
Y3JIOBBIX TIPOBOAMMOCTEM Tipe/icTaB/ieHa Kak cymma Tpex Matpull — YC, YL u YR? B ueMm cyTb MeToJ0B
UMCJIEHHOTO0 UHTerpupoBaHusA? UTO oOmIMYaeT siBHble U HesiBHble MeTO[bl MHTerpupoBaHusA? Yem
orpe/ie/isieTcsl TOYHOCTb UMCIEHHOTO MHTerpupoBaHusi? UTo oTivuaeT ycromurMBocTH cuctembl OAY u
MeTo/la uMcieHHoro uHTerpupoBanus O/]Y? Kak HallTh coOCTBeHHbIe 3HaueHWs MaTpuilbl SIkoou? Uto
Ha3bIBaIOT MOCTOSTHHBIMU BpeMeHH cucTeMbl? Kakue crucTeMbl Ha3bIBalOT >KeCTKUMHU? UeM oOyciioBieHa
HeoOXOIMMOCTh aBTOMATHUECKOTO BbIOOpA IIara uwcjaeHHOro wuHrterpupoBanus OJY mpu aHanmse
repexoJHbIX mpoLeccoB? B ueM cyTe meToza Tpex 30H? B uem 3akitouaercss Metop PyHre — Kyrtra —
MepcoHa? Kakue oCHOBHbIe TIPOTIeIypPbl BK/TFOUAeT B ce0si MeTO/] KOHeUHBIX pa3HocTeli? Kakue BayKHBbIe
JIOTTy11[eHUsI TIPUHSATHI B 1abopaTopHoii paboTe? Kak OHM MOBMMSIM Ha TOYHOCTb U CJIO)KHOCTb PacueToB?
Kakum 00pa3oM MOKHO TOBBICUTH TOYHOCTb aHa/lv3a Tojedl B meuyatHo# Tuiate? Uem ompenesnsieTcs
BeJIMYMHA 111ara CeTKU? Bo3MOKHBI /1 ipyrue KpaeBble ycioBus? Kakue?

4 MeTtognueckye MaTepHaJibl
[nst obecrieueHust mporiecca oOyueHHs U pelleHus 3a7au 00y4yeHusi UCIIOb3YIOTCS CIeAyroIe
Marepuarbl:
— MeToJuuecKhe Marepuarbl, OMpeje/solide TMpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITA [esATebHOCTH, XapaKTepH3yIOLIUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
CcoriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas /MTEparypa
1. KommeioTepHoe MozenrpoBaHue mporieccoB B POC: YuebHoe mocobue / PomaHoBckuii M. H.
- 2016. 101 c. [DOnekTpoHHblii pecypc] - Pexum poctyna: http://edu.tusur.ru/publications/5916,
CBOOO/HBIM.

4.2. lonoHMTe/IbHAA IMTeparypa

1. Apromaru3aliysi TIPOEKTMPOBAHUSI PaJMO3IEKTPOHHBIX CPEJCTB : yueOHOe TMocobue [jist
By30B/ I.I. UaBka [u ap.]; pen.: O.B. Anekcees. - M. : Briciias mkosna, 2000. - 480 c. (83 3k3.) (Hanuuue
B bubroreke TYCYP - 83 3Kk3.)

2. CogetoB B.fI. MogenupoBaHue cuctem: yueOHUK [yt By3oB/ b.51. CoBetoB, C.A. SIKoB/ieB. -
3-e u3g., iepepab. u gom. - M. : Beicias 1mkosa, 2001. - 344 c. (6 3k3.) (Hanmuue B 6ubmorteke TYCYP -
6 9K3.)

3. bopposckuii I'A. ®u3nueckre 0CHOBbI MaTEMaTUUYeCKOTO MO/Ie/TMPOBaHMs: yueOHoe mocobue
nns By3oB/ I A. bBopnoBckuii, A.C. Kongparees, A./].P. Yoyzepu. - M: Akagemust, 2005. - 315 c. (30 3k3.)
(Hamuue B 6ubmoreke TYCYP - 30 3k3.)
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4.3. Ob6sa3aTebHBIE YUe0HO-MeTOHYeCKHe MoCco0ust

1. Metoapl U anropuTMbl MozenupoBaHus nporieccoB B POC: PykoBOACTBO K IpakTUueCKUM
3aHSITUSIM U CaMOCTOATEIbHOW paboTe 10 AucIUIuIMHe «KoMIbroTepHOEe MofeTMpoBaHue TIPOIeCCOB B
POC» / PomanoBckuii M. H. - 2016. 66 c. [OnekrpoHHblii pecypc] - Pexum pgocrtyna:
http://edu.tusur.ru/publications/5915, cBOOGOJHBIH.

2. MogenvpoBanue aHanoroBeix cxemM B OrCAD PSpice: PykoBoacTBo K Js1abopaTOpHbLIM
paboram 1o gucturiiHe «KommberoTepHoe mMozenrpoBaHue mpoijeccoB B POC» / PomaHoBckuii M. H. -
2016. 76 c. [OnekrpoHHbIH pecypc] - Pexxum poctyma: http://edu.tusur.ru/publications/5914, cBoO6oAHbIIA.

4.4. ba3bl JaHHbIX, UH(POPMALIIOHHO CIIPABOYHbIE U MOUCKOBbIE CUCTEMbI
1. HurepHer
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