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

JIMCT COI'JIACOBAHUI

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeJIbHOTO cTaHaapTa Boicuiero oopazoBanus (PI'OC BO) no HampaBiIeHUIO MOATOTOBKU (CHEIMAIbHO-
ctr) 11.03.03 KoHCTpynpoBaHHe U TEXHOJIOTHS JEKTPOHHBIX CPEACTB, YTBEpKAeHHOTO 12 HOs6ps 2015

rojia, PaCCMOTPEHA W YTBEP)KICHA HA 3aceqaHud Kadeapsl «  » 20 roma, mpOTOKOI
No .
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
N3ydyenue ¢GyHKIIMOHAIBHOTO (CXEMOTEXHMUYECKOTO) MPOEKTHPOBAHUS AJIEKTPOHHBIX CPEACTB C
HcHoib30BanueM DBM.

1.2. 3ajaun AMCUMILINHBI
— @®opmupoBaHHe HAaBBHIKOB cOOpa M aHAJIM3a MCXOIHBIX JAHHBIX JUIS pacueTa M MPOEKTHPOBa-
HUS IeTaJeH, y3J10B U MOAYJIEH IIEKTPOHHBIX CPEJICTB.
— N3ydeHue MeTONOB M aJIrOPUTMOB KOMIIBIOTEPHOTO MOJEIMPOBAHUS AJIs peUIeHHs oOIe-
WH)XCHEPHBIX, KOHCTPYKTOPCKUX U TEXHOJIOTUYECKUX 3a/1a4.

2. MecTo nucuuiiuebl B cTpykrype OIIOII

Huctumnuna «CructeMHoe mpoeKkTupoBanue 3nekTpoHHbIX cpeacts (I'TI04)» (b1.B.JIB.4.2) otHo-
cutcs K 670Ky 1 (BapuaTuBHas 4acTh).

[TpenmecTBYIOUMMHI TUCIUILIMHAMY, (POPMHUPYIOIIMMU HavyallbHbIE 3HAHWS, SBISIOTCS CIEAYIO-
e JAUCIMIUIMHBL ABTOMaTH3upoBaHHOE TpoekTupoBanue POC, NHrerpanbHple yCTpOWCTBAa paauo-
ANEKTPOHUKH.

[TocnenyromuMu TUCUUIIIMHAMA SBISIOTCS: KOHCTpyHMpoBaHME M TEXHOJOTHS MUKpPO- M HAHO-
AJNIEKTPOHHBIX CPeACTB, IIpoekTrpoBaHre cucTeM Ha KpUcTalie.

3. TpeGoBanus K pe3yJibTaTaM OCBOCHMS JUCUMIIIIMHbI

[Tpouiecc n3yueHus: AMCUUILIIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMIUX KOMIIETCHIIN:

— TIK-5 roTOBHOCTBIO OCYIIIECTBIIATh COOp M aHAIU3 UCXOMHBIX JAHHBIX JJIS pacuyéra U IMpOeK-
TUPOBAHUS JCTAICH, Y37I0B U MOJTYJICH SJIEKTPOHHBIX CPEJICTB;

B pe3ynbrare n3ydeHus IUCUMILIAHBI CTYAECHT JOJIKEH:

— 3HATh OCOOCHHOCTH KOMITBIOTEPHOTO MOJCITHUPOBAHMS JJIEKTPOHHBIX CPEACTB HA MHUKpPO- M
METaypOBHSIX, METO/IbI U AJITOPUTMBbI MOJIETTUPOBAHUS SJIEKTPOHHBIX CPEICTB HA MAKPOYPOBHE

— yMmeTb chopMupoBaTh (HYHKIIMOHAJIBHYIO MOJIENb OOBEKTa-CUCTEMBbl U PEaln30BaTh €€ Ha
I[15BM

— BJIaJleTh HaBbIKaMU PELICHUS MHKEHEPHBIX 33]1a4 ¢ Hcnonb3oBanueM [1OBM

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCLUILUINHBI cOCTaBIseT 6.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B Ta0Iu -

ue 4.1.
Tabmuua 4.1 — TpyaoeMKOCTb TUCIUILTUHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

7 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 88 88
Jlexknuu 36 36
JlaboparopHbie pabOTHI 52 52
W3 Hux B MHTEpaKTUBHOMN (hopme 8 8
CamocrosTenpHas paboTa (BCero) 92 92
Odopmiierre 0T4eTOB 110 J1abOPaTOPHBIM paboTam 12 12
[ToxaroroBka k maboparopHbiM paboTam 34 34
[TpopaboTka JICKIIMOHHOTO MaTepHraia 46 46
Bcero (6e3 sx3amena) 180 180
[ToaroroBka u ciava 3K3aMeHa 36 36
OO6m1ast Tpy1I0€MKOCTh 4 216 216
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3auernble EauHub!

6.0

6.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI

Pa3znenbl nMCUMIUIMHBL U BUJBI 3aHATUN TTPUBECHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUH
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7 cemecTp
1 O6miue cBeeHUS O MAaTEeMaTHIECKUX MOJIe- 4 0 2 6 [IK-5
TsIX.
2 OCHOBBI MOJICIIUPOBAHUS HA MAKPO-, MU- 10 0 10 20 [IK-5
KpO- U METAypOBHSIX.
3 Mopenu 6a30BbIX 251eMeHToB POC. 10 12 21 43 TIK-5
4 MonenupoBaHH€e CTATUHUECKUX PEKUMOB. 2 12 15 29 I1K-5
5 MogaenupoBaHue B 4aCTOTHOM 0OJacTH. 4 12 19 35 TIK-5
6 MopenupoBaHue MEPEXOAHBIX MPOIECCOB. 4 16 19 39 [K-5
7 COop ¥ aHAIN3 UCXOAHBIX JAHHBIX JUIA pac- 2 0 6 8 IIK-5
YyeTa U MPOEKTUPOBAHUS JeTalleH, Y3JI0B U
MOJyJIEH IEKTPOHHBIX CPENICTB.
Hroro 3a cemectp 36 52 92 180
Hroro 36 52 92 180
5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIIUSIM)
ConeprkaHre pa3IesoB TUCIUILIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmwmie 5.2.
Tabmuua 5.2 - CogepkaHue pa3faesnoB AUCIHUIUIHH (TIO JEKIUSIM)
3 =
s | i
CopeprkaHne pa3aenoB IUCHUTIIIMHBL 10 =] > O
HazBanus pasnenos Aep pasl Anen - &5
TEKIUAM 2 s 2
S a8 =
e 9 2
= S
7 cemecTp
1 O6mue cBeneHus o [IpuHIUIIBI HEPAPXUYHOCTH U JEKOMIIO- 4 [IK-5
MaTeMaTHYEeCKUX MOJIEIISIX. sunuu. [lapameTrpsl u ¢pa3zoBbie IEpeMeH-
Hble. TpeOoBaHuUs K MaTEMAaTHYECKUM MO-
nensM. Mozaenu Ha MUKpPO-, MAaKpoO- U Me-
TaypoBHe. MoaenupoBaHue 3J1€EMEHTOB
cucteM. MeTo HAaMMEHBIINX KBaJpaToB
Hroro
2 OCHOBBI MOZIETUPOBAHUS HA MAaKpO-, KOMIIOHEHTHBIE U TOIIOJIOTUYECKUE YpPaB- 10 [IIK-5
MHUKpPO- U METaypOBHSIX. HeHUs. AHAJIOTUY KOMIIOHEHTHBIX U TO-
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MIOJIOTUYECKUX YpaBHEHUN. MIcTOUYHMKHN
¢ba3oBbIx epeMeHHBIX. DopMupoBaHHe
SKBHMBAJICHTHBIX cXeM. CBS3U MEXNy pas3-
HOPOJHBIMHU ITOJCUCTEMAMHU

Htoro

10

3 Mogaenu 6a30BbIX dneMeHToB POC.

[TaccuBHbIe 2nemenTsl. [lonynpoBoHU-
KOBBbI€ A1OAbI. [loneBble TpaH3UCTOPHI.
bunonspusie Tpan3ucTopsl. Onpenene-
HUe napaMeTpoB Mozenel. CratucTuye-
CKHE U IETEPMUHUPOBAHHBIE MOJIEIIH.
ABTOMaTH3aLUs ONPEAETICHUS TapaMeT-
poB

10

Hroro

[IK-5

4 MonenupoBaHHU€ CTaTUYECKUX
PEKUMOB.

O6mmume ceenenus. [Ipeodbpazopanus Te-
BeHuHa U Hoprona. @opmupoBaHue Mo-
nenu. Meron Hetotona-Padcona. Mou-
¢ukamu metona Herorona-Pagcona

Htoro

IIK-5

5 MogenvpoBaHue B 4aCTOTHOM
o0nacru.

KomruiekcHast 4acToTHast XapaKTepuCTU-
ka. opMmupoBanue Mozaeau. Meroas! pe-
LIEHUS CUCTEM JIMHENHBIX YPaBHEHU.
[ToBbIienue 3¢ (HeKTUBHOCTH aJITOPUT-
MOB aHAJIN3a

Hroro

[IK-5

6 MoaenupoBaHUE MEPEXOTHBIX
MPOIIECCOB.

MeToapl YMCTEHHOTO UHTETPUPOBAHMUSL.
TO4YHOCTH U yCTOMYHMBOCTH METOJOB. BbI-
Oop mrara uaTerpupoBanus. Komounupo-
BAHHBIE AJITOPUTMBI. MeTOT TEpEMEHHBIX
coctostausl. HestBHast popma nuHamude-
CKOM MOJIeIIN

Htoro

IIK-5

7 CO0p M aHATN3 UCXOIHBIX TAHHBIX
JUISL pacueTa v MPOSKTHUPOBAHUS
JieTaneu, y3JI0B 1 MOyJIeH
AJIEKTPOHHBIX CPEJICTB.

OCHOBHBIE UCTOYHUKH

Hroro

[IK-5

Hroro 3a cemectp

36

5.3. Pa3nenbl AUCHUILUIMHBI U MEKIMCIUIIIMHAPHBIE CBSI3H ¢ 00ecneYnBalOIMMHM (TPeIblyIMH)

U o0ecneynBaeMbIMU (MOCJIeAYOIMIUMH) JUCHUTIIMHAMUA

Paznenbl quctuIIMHBl ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAOIIMMU (MIPEABIAYIIMMU) U

o0ecrneynBaeMbIMH (ITOCIEIYIOMMMHI ) TUCHUTUTMHAMHU MIPEICTaBICHbI B Tabmuie 5.3.

Tabmumma 5.3 - Pa3ensl AUCHUTUIMHB M MEKIUCIMILITHHAPHBIC CBSI3U

HaunmeHnoBanme JUCHUITIIINH

Ne paznenoB qaHHOM MUCHUTUTAHBI, 711 KOTOPBIX HEOOXOIUMO
M3ydeHHe 00eCTIeUBaIONIUX U 00€CTIeYNBAEMbIX JUCIIUILTUH

1 2 3 4 5

6

7

[IpenmecTByronme qUCUUILIMHBI

1 ABTOMaTH3UpPOBAHHOE MPOECKTUPO-
Banue POC

+ +
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2 nTerpanbHble yCTPOMCTBA pa-
JTNODJIEKTPOHUKH

+

[Tocnenyromuye TUCITUTIIUHBI

1 KoHCTpyHpOBaHUE U TEXHOJIOTHS
MHKpPO- 1 HAHOAJIEKTPOHHBIX + + + n n N
CpEACTB

2 IIpoeKTUpOBaHUE CUCTEM Ha KpH-
cTajuie

+

5.4. CooTBeTCTBHE KOMIIETEH M1, (POPMUPYEMBIX NPH U3YYeHUU THCHHILUIMHBI, 1 BUI0B 3aHITHIi
CoOTBeTCTBHE KOMIIETCHIMH, (OPMUPYEMBIX NPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHH
NpeCTaBICHO B Tabmuie 5.4
Tabmuua 5.4 — CooTBEeTCTBHE KOMIIETCHIIMI M BHJOB 3aHATHI, (POPMUPYEMBIX NPH HU3YYCHHU IUCIUILIH -
HBbI

Bune! 3angTuit

DopMbI KOHTPOJIS

Komnerenuuun

Jlexuun
+ | JlabopaTtopHbie pabOTHI
+ | CamocTosTenbHas padoTta

I1K-5 + KonTposnbHas pabota, 3ammra ot-
yeta, OTYeT 110 J1ab0paTOpHOMH

pabote, Tect

6. UHTepakTHBHBIE MeTOALI H (OPMBI OPraHU3ALHN 00yUEHH S
TexHONIOruH MHTEPAKTUBHOTO OOYYEHHUs IpU Pa3HbIX opMax 3aHATHI B 4acax MpPUBEICHBI B Ta-
onmne 6.1
Tabmuua 6.1 — TeXHOJIOTHH MHTEPAKTUBHOTO 00YUYESHHsI PHU pa3HbIX (popMax 3aHATHI B yacax

HMHTepakTUBHbBIC
Metoapr P Bcero
JEKIUU
7 cemecTp

IT-meTonb! 8 8

Pabora B komanie 0

Hroro 3a cemectp: 8 8

Hroro 8 8

7. JlabopaTtopHble paGoThl
HanmenoBanue nabopatopHbix padoT npuBeaeHo B Tadbmuie 7.1.

Tabmuua 7. 1 — HaumeHnoBanue 1a0opaTopHbIX paboT
3 z S
3 =
Z 2 5

HasBanus pa3nenon HaumenoBanue nabopaTtopHbIX padboT zF &5
- 2 s
> o =
al o g
~ S
7 cemecTp
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3 Mopenu 6a30BbIX 2meMeHToB POC. | Monenu 6a30BbIxX diieMeHToB POC 12 T1IK-5
Hroro 12
4 MonenupoBaHH€e CTaTHUECKHUX AHanu3 no noctossHHOMY ToKy B OrCAD 12 [IIK-5
PEXHUMOB. PSpice
Hroro 12
5 MogenupoBaHue B 4aCTOTHOM Ananu3 no nepeMeHHomy Toky B OrCAD 12 |TIK-5
obmacru. PSpice
Hroro 12
6 MoaenupoBaHu€ MEPEXOTHBIX AHanu3 NepexoIHbIX NPOILIECCOB B 16 TIK-5
IIPOLIECCOB. OrCAD PSpice
Hroro 16
Hroro 3a cemectp 52

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
He npenycmorpeno PYII

9. CamocTtosiTeIbHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETEHIIUU MTPEICTABICHbI B

tabmune 9.1.
Tabmuia 9.1 - Buasl caMocTosTETbHON paboThl, TPYIOEMKOCTh U (POPMUpPYEMbIe KOMIIETCHLIUU
o @]
2 7 E
2 = =
) O =
Bunnr camocTosTeInHON & > 0O
HasBanwust paznenon z 7 = DopMBI KOHTPOJIS
paboThI g s 2
=3 =
a e g
= S
7 cemecTp
1 OOmme cBeneHns o [TpopaboTka JIEKITMOHHOTO 2 TIK-5 Tect
MaTeMaTUIEeCKUX MaTepuana
MOJIETISIX. Vitoro 2
2 OCHOBBI [IpopaboTka JIeKIIMOHHOTO 10 |IIK-5 KontponpHas pabora
MOJICIUPOBAHUS Ha MaTepuana
MaKpo-, MUKPO- U Vitoro 10
METaypOBHSIX.
3 Mopenu 6a30BbIX [IpopaboTka JIEKIIMOHHOTO 8 |IIK-5 3ammra otdyera, OTUeT 1o
anementoB POC. Marepuala nmabopaTopHOU padore,
Tect
IToaroToBka k abopaTop- 10 ec
HBIM paboTam
OdopmiieHre 0T4ETOB 1O 3
nabopaTopHbIM paboTam
Hroro 21
4 MogenupoBaHue [IpopaboTka JIEKIIMOHHOTO 4 |TIK-5 3ammra otdyera, OTUeT 1o
CTaTUYECKUX PEXKUMOB. | Marepuasa naboparopHoii paboTe,
Tect
IToaroToBka k abopaTop- 8 ec
HBIM paboTam
OdopmiieHre 0T4ETOB 1O 3

nabopaTopHbIM paboTam
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Htoro 15

5 MonenupoBaHue B [IpopaboTka JIEKIIMOHHOTO 8 |IIK-5 3amura otdyera, OTyeT 1o
YaCTOTHOM 001acTH. Marepuaa nmabopaTopHOU padore,
Tect
[ToaroroBka k 1aboparop- 8 ce

HBIM paboTam

OdopmiieHre 0T4ETOB 1O 3
nabopaTopHbIM paboTam
Hroro 19
6 MonenupoBanue [IpopaboTka JIEKIIMOHHOTO 8 |IIK-5 3ammra otdyera, OTyeT 1o
MEPEXOIHBIX MPOLECCOB. | Marepuasa naboparopHoii paboTe,
Tect
[ToaroroBka k 1aboparop- 8 ce

HBIM paboTam

OdopmiieHre 0T4ETOB 1O 3
nabopaTopHbIM paboTam
Hroro 19
7 Coop u ananms [IpopaboTka JIEKIIMOHHOTO 6 |IIK-5 Tect
UCXOJHBIX TAHHBIX JJIs MaTepuana
pacuera u Vitoro 6
NPOEKTUPOBAHUSA JeTalleH,
y3J10B U MOJyJIe
AJIEKTPOHHBIX CPEJICTB.
Hroro 3a cemectp 92
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MEHa
Hroro 128

9.1. Bonnpochl Ha NPopPadOTKY JeKIMOHHOI0 MATEPHUaJia

1. MonenupoBaHue B 4aCTOTHOH 00JIACTH
2. Monenu 6a30BbIX diteMeHToB POC
3. MogaenupoBaHue NEPEXOTHBIX MPOILIECCOB
4.  OCHOBBI MOJICTTUPOBAHMS HA MAaKPO-, MUKPO- M METAYPOBHSIX
9.2. Bonpochl 0 MOATOTOBKE K J1a00paTOPHLIM padoTam
1. MopaenupoBaHue CTATUYECKUX PEKUMOB
2. Mogenu 6a30BbIX eMeHToB POC
3. MogaenupoBanue B 4aCTOTHOM 001acTh
4. MonenupoBaHue MEPEXOIHBIX MPOIECCOB
10. KypcoBasi paGora (IpoexT)
He npenycmotpeno PYII

11. PeiiTuHroBas cucremMa Jjsi OHEHKH yCIIeBAeMOCTH CTYJI€HTOB

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUIsI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
. MakcHuMalbHBIN MaxkcHuMabHBIN
DneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | ©0amn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
7 cemecTp
3ammTa oT4eTa 10 10 20
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KonTpoasnas padota 10 10
Otuet no nabopaTopHOii 5 5 10
pabote

Tect 10 10 10 30
Hroro makcumym 3a nepu- 20 25 25 70
on

DK3aMeH 30
Hapacraromum utorom 20 45 70 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11. 2 — [TepecueT 6aJIJIOB B OIICHKH 32 KOHTPOJbHBIE TOYKH

Banibl Ha 1aTy KOHTPOJIBHON TOUKH OneHka

> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5

Ot 70% 1o 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha Aaty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIITMOHHYIO M MEAKTYHAPOTHYIO OLEHKY
[lepecyer cymmbl OaIoB B TPAIUIMOHHYIO H MEXIYHAPOAHYIO OIEHKY NpEJCTaBlIeH B TaOJHIIe
11.3.

Ta6muma 11. 3 — IlepecueT cyMMBI 6aJUIOB B TPAAUIIMOHHYIO U MEKIYHAPOIHYIO OIICHKY

Hrorosas cymma 6asmios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1o)
70 - 74
65 - 69 D (ynoBnerBoputeabHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (Hocpercraenio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ammon F (HeynoBineTBOPHUTEIHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MH(OPMAIIMOHHOE O00ecTieyeHHe TUCHMILINHBI

12.1. OcHoBHas JuTEpaTypa
1. KomnbrotepHoe MoaenupoBanue nporeccoB B POC: Yuebnoe nocodue / Pomanosckuit M. H.
- 2016. 101 c. [DnexTponnbiii pecypc]| - Pexxum pocryna: http://edu.tusur.ru/publications/5916, nata 06-
pawmenus: 20.05.2017.

12.2. lonostHuTEIbHAS JIUTEpaTypa

1. ABromaruzanus IPOEKTUPOBAHUS PATUOIIEKTPOHHBIX CPEICTB : yueOHOE mocobue il BY-
30/ I'I'. UaBka [u ap.]; pen.: O.B. Anekcees. - M. : Beicmas mkomna, 2000. - 480 c. (83 5k3.) (Hanuuue B
ouommoreke TYCVYP - 83 9k3.)

2. CogetoB b.fl. MonenupoBanue cucrem: yueOHuK it By3oB/ b.5I. Coseros, C.A. SIkoBines. -
3-e u3n., mepepad. u mom. - M. : Beicias mkona, 2001. - 344 c. (6 3x3.) (Hanuuue B Oubmotexe TYCYP -
6 9K3.)

3. bopnosckuii ['A. ®usznueckue 0CHOBBI MATEMATUYECKOTO MOJICTMPOBAHUS: YueOHOE TTocoOune
1uist By30B/ I.A. bopnosckuii, A.C. Kounparwes, A.J[.P. Yoynepu. - M: Akagemus, 2005. - 315 c. (30 3k3.)
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(mammune B 6ubmmorexke TYCVYP - 30 2k3.)
12.3 YueOHO-MeTOANYECKHE MTOCOOHS

12.3.1. Obs3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. Mertoapl 1 anropuTMbl MOAEIUpOBaHus nporeccoB B POC: PykoBOACTBO K MPaKTUUYECKHUM 3a-
HATHSAM M CaMOCTOSATENIbHOW paboTe mo nuctuiuinHe «KoMmbroTepHOe MOneNMpOBaHHE MPOLIECCOB B
POC» / PomanoBckuit M. H. - 2016. 66 c. [DOnekrponHslii pecypc] - Pexum npocryna:
http://edu.tusur.ru/publications/5915, nata obpamenuns: 20.05.2017.

2. MopnenupoBanue ananoroBbix cxemM B OrCAD PSpice: PykoBoacTBo k jgabopaTopHbIM pabo-
tam 1o aucuuiuinae «KommbeiotepHoe mozaenupoBanue npouecco B POCy» / Pomanosckuit M. H. - 2016.
76 c. [OnexTpoHHbIi pecypc]| - Pexxum moctyma: http://edu.tusur.ru/publications/5914, nara obpamieHus:
20.05.2017.

12.3.2 YuyeOHO-MeTOAMYeCKHe TOCOOMS 1JIsI JIML ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YMClIa MHBAIMJOB MPEAOCTABIAIOTCSA B (hopMax, aAalTHPOBAHHBIX K OTPAHUYEHUSM UX 37I0POBbS U
BOCHPUSTHS UH(OPMAIUH.

JL1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe yBETMUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HAapyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- B Ie4aTHOU opme.

JL1s1 M1 ¢ HApYIIeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMBbI M Tpedyemoe
NporpamMMHoe odecreyeHue
1. HWurepner

13. MarepuaibHO-TEXHMYECKOE 0O0ecneuyeHue JUCIUTIMHBI
13.1. O0mue TpedOBaHUS K MATEPHAJIBLHO-TEXHUYECKOMY 00eCleYeHH 0 U CIIUTIINHbI

13.1.1. MarepuajibHO-TeXHUYECKOe o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATH I
Jnst mpoBeneHus 3aHATUN JIEKIMOHHOTO THIIA, TPYNIIOBBIX U UHANBUIYAJIbHBIX KOHCYJbTAIUH, TE-
KyHI€TO KOHTPOJIA U HpOMG)I(}ITOLIHOﬁ aTTeCTallu UCIIOJIB3YCTCA yqe6Ha;1 AyauTopHs, ¢ KOJIMYCCTBOM I10-
CaZIOYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
HarisiaHbIC mocooust B BUIC HpGSGHTaHI/Iﬁ I10 JICKOIMOHHBIM pas3jacjiaM AUCHHUILINHBI.

13.1.2. MaTepuajibHO-TeXHHYECKOe oOecreveHue /1Jis1 J1a00paTopHbIX padoT

st mpoBeieHusT Ta0OPATOPHBIX 3aHATHH HUCIOJIB3yeTCs Y4eOHO-HCCIIeNOBATEIbCKAS BBIYMCIIHU -
TeJbHas JadopaTopus, pacmnonoxeHHas o aapecy 634034, Tomckas obnacte, . Tomck, JlennHa ynuia, 1.
40, 4 stax, ayn. 425. CoctaB obopynoBanus: YueOHas mebenb; JJocka MarHuTHO-MapkepHas - 11mrt.; Kom-
mytaTop D-Link Switch 24 port - 1mT.; Kommnerorepsr WS1 - 10 mt., WS2 - 1 mt. Mcionb3yeTcs auieH-
3MOHHOE MPOrpaMMHOE obecrieueHue, makeTsl Bepcuei He Hike: 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. lMeeTcst moMeIeHus s
XpaHeHUs U TPOQHIAKTHUECKOTO 00CTy)KUBaHHUS y4eOHOTO 000pyI0BaHHUS.

13.1.3. MaTrepuaibHO-TeXHHYECKOe 00ecrieyeHue 1JIsl CAMOCTOSATEIbHOI padoThl
Jns camocTosATeIbHOM paboThl MCIIONb3yeTCsl yueOHasi ayauTopHs (KOMIBIOTEpHBIN Kiacc), pac-
nosiokeHHast o azapecy 634050, r. Tomck, np. Jlenuna, 40, 2 stax, ayn. 233. CoctaB 000pyJIOBaHMS:
yuebHast Mebenb; komrbroTepsl kiiacca He Hke [I9BM INTEL Celeron D336 2.8I'Tw. - 5 1mT.; KOMIbIO-
tepsl noakimoueHsl k ceth UHTEPHET u oOecrieunBaroT AOCTYN B AJIEKTPOHHYIO HH(DOPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCHUTETA.
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13.2. MatepuabHO-TeXHH4YeCKOe o0ecriedyeHre JUCIUIITHHBI ISl JIMI C OTPAHHYeHHBIMU
BO3MO’KHOCTSIMH 310POBbS

OcBoenue auctuminHbl dunamu ¢ OB3 ocyiiecTBiseTcss ¢ UCIOIb30BaHUEM CPEACTB 00ydeHHUs
00I11ero ¥ CHenuaIbHOrO Ha3HAUCHMSL.

[Tpu 0OyueHHH CTYJCHTOB ¢ HAPYIWIEHUSIMH CJIyXa MPeIyCMOTPEHO UCIOIb30BAHUE 3BYKOYCHIIHU-
BAalOIIEH anmapaTypbl, MYIbTUMEAMWHBIX CPEICTB M JPYTUX TEXHUUYECKUX CPEACTB MpUeMa/Tiepesauut
yueOHOI MHpOpPMAaIUK B JOCTYMHBIX (hopMax JUIst CTYJEHTOB C HAPYIICHUSMH CIIyXa, MOOMIIBHOW CHUCTE-
MBI 00y4YEeHMs 1151 CTYJEHTOB C MHBAJIMHOCTBIO, IOPTATUBHON MHAYKIIMOHHONW CUCTEMBI. YueOHas ayJiu-
TOpHsI, B KOTOPOH OOY4YalOTCsl CTYJCHTHI C HApYIICHUEM Cliyxa, 000py/lI0BaHAa KOMIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOW, BUJCOTEXHUKOW, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 00y4yeHnH CTYJCHTOB ¢ HAPYWIEHUSIMH 3PEeHUsIMH TIPEAYCMOTPEHO UCIIOIb30BAHUE B JICKIU-
OHHBIX U y4€OHBIX ayIUTOPUAX BO3MOXKHOCTU IPOCMOTpPA YAAJIEHHBIX OOBEKTOB (HampuMmep, TEKCTa Ha
JIOCKE WJIYU Cllaiifia Ha SKpaHe) IIPU TOMOLIY BUIECOYBEIMUUTENEH AJIs1 yAAJIEHHOTO IPOCMOTpA.

ITpn o0y4eHHHU CTYIEHTOB ¢ HAPYLIEHUSIMH OIIOPHO-ABUIaTEeJILHOIO ANNAPATA HCIOJb3YIOTCS
aNbTepHATUBHBIC YCTPOMCTBA BBOAA MH(OPMALMU M JPyrue TEXHHUUYECKUE CPEACTBA MpUeMa/Tiepenaunt
y4eOHOHI MH(pOpMalUu B JOCTYNHBIX (opMax A CTyAEHTOB C HapyLICHUSMH ONOPHO-ABHIaTEIbHOIO
anmapara, MOOWJIBHOM CUCTEMbI 00yYeHHS ISl JIIOJeH C MHBAIUHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHbBIE TpeOoBaHUS K (POHIY OLIEHOYHBIX CPEICTB M METOAUYECKHE PEKOMEH AU

@OH/T OLIEHOYHBIX CPEJICTB U TUIIOBBIE KOHTPOJIBHBIC 3a/laHMs, HCIIOIb3yeMbIe JUIsl OLIEHKU cop-
MHUPOBAHHOCTH ¥ OCBOCHHMSI 3aKPEIUICHHBIX 32 TUCIUIUIMHON KOMIIETEHIIMI MpU MPOBEICHUU TEKYIIEH,
POMEXYTOYHOH aTTeCTalluy 10 TUCIUIUIMHE PUBEICH B MPUIIOKEHUU K pabodeil mporpaMme.

JucuuninuHa 3aBepiaeT MUK JUCHUILIMH TpyInoBoro npoektHoro ooyuenus (I'TI0) u uzydaercs
CTYZICHTaMH B IIpoLecce paboThl HaJl KOHKPETHBIM MPOEKTOM O PYKOBOJICTBOM IIPETIOIaBATEIS.

WtoroBas arrectanusi M0 JUCHUIUIMHE - MPE3CHTALUs PE3yJIbTaTOB pabOThl Mepes aTTecTalloH-
HOM 3KCIIEPTHON KOMHUCCHUEM.

Tekymiast paboTa B ceMecTpe OTpakaeTcs Ha cailte gpo.tusur.ru.

14.2 TpedoBanusi Kk (pOHIY OLEHOUYHBIX CPEACTB JJIsl JIUI[ ¢ OTPAHUYEHHBIMHM BO3MOKHOCTAMU
310POBbSA
JI71s1 CTYIEHTOB C MHBATUIHOCTBIO MPEAYCMOTPEHBI TOTIOJHUTEIBHBIE OIIEHOYHBIE CPENICTBA, Tepe-
YeHb KOTOPbIX yKa3aH B TaOJMIIE.

Taboauua 14 — JlonoJHUTEIbHbIE CPEACTBA OLIEHUBAHUS /IJIsl CTYA€HTOB ¢ HHBAJWJIHOCTHIO

Buasl 1onogIHUTENBHBIX OIEHOYHBIX cDOprI KOHTPOJISI U OICHKH

Kareropuu ctyneHToB
CPENCTB pe3yabTaToB 00yUEHUs

TecTbl, NCEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHusiMu
ciyxa

[Ipenmy1iecTBEHHO MUCHMEHHAS
IIPOBEpKa

C napymenusmu | CobeceroBaHue 1o BoIpocam K 3auety, | lIpenmyiiiecTBeHHO yCTHas MpoBepKa

3peHus OIIPOC 110 TEPMUHAM (MHIUMBUYaJIbHO)
C HapymeHusiMu Pemrenne qucTaHIIMOHHBIX TECTOB,
OTIOpPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHBIE | [IpenMyInecTBeHHO TUCTaHIIMOHHBIMU
JIBUTaTEILHOTO CaMOCTOSITeNIbHBIE PAa0OTHI, BOIIPOCHI K METOIAMHU
anmnapara 3aueTy
C orpannuenusmMu 1o | TecTbl, TMCbMEHHBIE CAMOCTOATEIbHbIE [IpenmymiecTBEHHO IpOBEpPKa
00IIEMETUIITHCKAM paboThI, BOIIPOCHI K 3a4E€TY, METOJAMU, UCXOI U3 COCTOSHUS
MMOKa3aHUAM KOHTPOJIbHBIC PaOOTHI, YCTHBIE OTBETHI | OOYUYaIOIIErocsi Ha MOMEHT MPOBEPKU

14.3 MeTtoauyeckue peKOMEHJAAUMHU 10 OLEHOYHBIM CPeICTBAM JIJIf JIMI ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMU 3/10POBbSA
Hns crynenToB ¢ OB3 npenycmaTpuBaeTcst 1ocTymHas (popma MpeaoCcTaBICHHs 3aIaHA OIICHOY -
HBIX CPE/ICTB, a UMEHHO:
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- B IleyatHoi (opme;

- B IIeYaTHO (hopMe ¢ YBEITHUYEHHBIM IPUPTOM;

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- MIPEIOCTABJICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYpPJIOTIEPEBO/IA.

CryneHTaM C WHBAIMAHOCTBHIO YBEIIMYMBACTCS BPEMsI HA IOJITIOTOBKY OTBETOB Ha KOHTPOJBHBIE
BOMPOCHI. J[JIs1 TAKMX CTYAEHTOB IpeIycMaTpuBaeTcsl JOCTyNHas (popMa MpeaocTaBIeHUs] OTBETOB Ha 3a-
JaHWS, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCITOJIH30BAHUEM YCIIYT aCCUCTEHTA;

- [IPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orneHMBaHUS pPE3yAbTATOB OOYYEHHsS] MHBAIHMJIOB IO JUCIUILIMHE IMpeaycMaTpUBaeT
npenocTaBieHue nHGopMarmu B GopMax, alanTHPOBAHHBIX K OTPAaHHUYSHHSIM HX 3I0POBBSI H BOCTIPUSTHSI
UHpOpPMaIUH:

JI1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMHM ONIOPHO-ABUIaTeJIbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (hopme.

[Tpu HeoOxoaMMOCTH 17151 00YYAIOIIUXCSl ¢ MHBAIUIHOCTBIO MPOLEypa OLIEHUBAHUSI PE3yIbTaTOB
00y4eHHUsT MOXKET MPOBOIUTHCS B HECKOIBKO ITAIOB.
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IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
®enepanbHOe roCyIapcTBeHHOE 0I0/ZKeTHOEe 00pa30oBaTe/IbHOe yUpesk/ieHue BbIcIIero 00pa3oBaHus

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
«_» 20 T

®OHJT OLIEHOYHKIX CPEJCTB I10 YYEBHOUN JUCHUIIIMHE
CucremMHOe poekTHpPOBaHKe YIeKTPOHHBIX cpencts (I'TI04)

VYpoBeHs 00pa3oBaHus: BbICIIee 00pa3oBaHue - 0aKkaaaBpuaT

Hampasienue noaroroBku (cneruanbHOCcTh): 11.03.03 KoncTpynpoBanue u TeXHOJIOTHSI JIEKTPOHHBIX
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Ox3ameH: 7 ceMecTp
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MOCTH U HpOMe)I(YTOqHOﬁ arTecTaluu CTYJACHTOB.

1. BBenenue
®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpakTUKM) U MpeacTaBiseT co00M COBOKYIMHOCTb KOHTPOJIbHO-U3MEPHUTENbHBIX MaTepUalIOB (THIIOBBIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUIS U3MEPEHUs! YPOBHS IOCTUKEHUS CTYJJCHTOM YCTaHOBJIEHHBIX PE3y/IbTaTOB O0yUEHHUS.
®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon

DopMyaHpOBKa KOMIIETEHLIUU

Otanbl GOpMUPOBAHUS KOMIIETEHLIUH

IIK-5

CpE/CTB

TOTOBHOCTBIO OCYIIECTBIIATH COOP M aHAJIU3 UC-
XOAHBIX TAHHBIX JJIs pacuéra U MPOECKTUPOBA-
HUS AeTaliel, y3J10B U MOAYJIeH 3JeKTPOHHBIX

I19BM ;

JlomkeH 3HaTh 0COOEHHOCTH KOMIIBIOTEP-
HOTO MOJICITMPOBAHUS 3JEKTPOHHBIX
CPEACTB Ha MUKPO- U METaypOBHSIX, METO-
JIbI ¥ aJITOPUTMBI MOJICIIUPOBAHHUS SJICK-
TPOHHBIX CPEJCTB HA MAKPOYPOBHE ;
Jlomken ymets copMupoBaTh HyHKINO-
HAJIBHYIO MOJIeNIb 00bEKTa-CUCTEMBI U pea-
nn30Bath ¢ Ha [I9BM ;

JlomkeH BiaieTh HaBbIKaMU PELICHUs
WH)KEHEPHBIX 33/1a4 C UCIOJIb30BAHUEM

OO0ue xapakTepUCTUKU TMOKa3aTeiaed U KpUTEpHEB

NIPUBEICHBI B TaOHIIE 2.
Tabmuua 2 — O0ume XapakTepUCTUKH MTOKa3aTeNie U KpUTEPHEB OLICHUBAHMS KOMITCTSHIIHIA TI0 3Tarnam

OLICHMBAHUS KOMIIETEHIIUM Ha BCEX ATarax

Iloka3arenu u
KpUTEPUHN

3HaTh

VYMeTh

Bnanets

OTaryHO (BBICOKHIA
YPOBEHD)

Ob6nanaer (hakTHUECKUMU
Y TEOPETHUECKUMU 3HAHU-
SIMU B TIpeieNax u3ydae-
MOl 0651aCTH ¢ TOHUMAaHU-
€M IpaHul] IPUMEHUMOCTH

O6nanaer Auana3oHoOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTHUSA
TBOPYECKUX pELICHUH, a0-
CTparupoBaHus MpoodsiemMm

Kontponupyet pabdoty,
IIPOBOJIUT OIICHKY, COBEP-
IICHCTBYET JCHCTBUS pa-
0O0TEI

Xoportio (6a30BbIH

3HaeT (aKThl, MIPUHIIMIIGI,

O0nagaeT quana3’oHoOM

BCpCT OTBCTCTBCHHOCTD 3a

3aaa4

YPOBEHB) MPOIECCHI, OOIIHE MOHSA- | IPAKTHYECKUX YMEHUH, 3aBepIICHHE 33124 B UC-
THS B TIpeJieliax u3ydae- | TpeOyeMbIX JJIs PEIICHUS | CIeIOBAHHMH, IPHCIIOCA0-
MO 00J1IacTH OTIpE/ICTICHHBIX MPOOJIEM B | JIMBAET CBOEC IMOBEICHUE K

00J1aCTH HCCIIETOBAHUS 00CTOSATEILCTBAM B peIlie-
HUU NpoOIeM

VYnosnerBopurenb- | Ob6namaer 6a3oBeiMu 00- | O0MagaeT OCHOBHBIMU PabotaeT npu npsiMmom Ha-

HO (TTOPOTOBBIN IIAMU 3HAHUAMHI YMECHUSIMH, TPEOYEeMbIMH | OJIFOJICHUH

YPOBEHD) JUTSL BBITIOJTHEHUSI IIPOCTBIX

Tabmuna 3 — Drarnsl

2 Peanu3zanuss koMneTeHIuii

2.1 Komnerennus IK-5

ITK-5: rOTOBHOCTBIO OCYIIECTBIIATH COOP M aHAJIM3 UCXOMHBIX JAHHBIX IS pacu€Ta U MPOEKTUPO-
BaHMUS JIeTaJIeH, Y3JI0B U MOAYJIEH IEKTPOHHBIX CPEJICTB.

st hopMuUpOBaHUS KOMIIETCHIIMH HEOOXOAUMO OCYIIECTBUTH PsI/I ATAINOB. DTarbl (HOPMUPOBAHUS
KOMIETCHIIMH, MPUMEHSEMbIE JJII 3TOTO BHUJIbI 3aHATUNA W MCIOJB3YEMbIE CPEACTBA OLIEHUBAHMS TPE-
CTaBJICHBI B TA0IHUIIE 3.
OpPMUPOBAHUSI KOMIIETSHIIMH U HUCIIOJIb3YEMbIC CPEACTBA OLICHUBAHUS

Cocras

3HaTh

YMeTn

Braanern
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ConepxaHue 31a-
II0B

0COOEHHOCTH KOMIIBIOTEP-
HOT'O MOJECJIMPOBAHUS
JJIEKTPOHHBIX CPEICTB Ha
MUKPO- 1 METAYPOBHSIX,
METO/IbI ¥ AJITOPUTMBI MO-
JEIIMPOBAHUS DJIEKTPOH-
HBIX CPEICTB Ha MAaKpO-
YpOBHE

chopmupoBath HYHKITHO-
HaJIBHYIO MOJICITH
00BEKTa-CUCTEMBI U pea-
nu3oBatk ee Ha [[9BM

HaBBIKAMH PEIICHUS
WHXXEHEPHBIX 3a]1a4 C UC-
noib3oBanueM [1OBM

Bunwl 3austuit

* VHTepaKkTUBHBIE JIEK-
LHH;

» JlabGopaTtopHsbie pabo-
THI,

e Jleknum;

* CamocrosTenbHas pa-
ooTa;

* HHTepaKTUBHBIE JICK-
LMK,

» JlabGopaTtopHbie pabo-
THI,

o Jlexnnu;

» CamocTosiTeNnbHas pa-
oora;

» JlaGopatopHbie pabo-
TBI;

* CamocrosTenbHas pa-
6oTa;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* KonTtponwsHas paborta;
* Oruer no 1aboparop-
HOU pabore;

e TecT;

e DK3aMeH;

* KonTponwsHnas pabora;
* OrtueTt no Jaboparop-
HOM pabore;

* TecT;

* DK3aMeH;

* Ortuet o nmabopatop-
HOM1 pabore;
e DK3aMeH;

q)OpMYJ'II/IpOBKa IoKa3arene u KPpUTCPUCB OLICHUBAHUA JaHHOM KOMIIETCHIINH IpUBCJACHA B Ta-

ommre 4.
Tabmuua 4 — IToka3aTenu U KpUTepHH OLICHUBAHMs KOMIIETEHIIMY Ha JTanax

Cocras 3HaTh YMmets Bnanets
OmimynO * OOnanaer Teopernde- | * OOmagaer npakTuye- * Brnageer HaBbIKaMU

(BBICOKUIT YPOBEHbD)

CKUMHU 3HAHUSIMU C TIOHU-
MaHHEM I'PAHMI] UX MTPU-
MEHUMOCTH. ;

CKUMH YMEHUSMH, HEO0O-
XOJIUMBIMHM JIJISI CAMOCTO-
ATENBHOTO PEIlIeHNUs 3a-
a4 MOBEIIIIEHHOU CII0XK-
HOCTH.;

cOopa u aHanM3a UCXOA-
HBIX JIaHHBIX I pacueTa
Y IPOEKTUPOBAHUS JI€Ta-
JIeH, y37I0B U MOJTyJIeH
3JIEKTPOHHBIX CPEJCTB.;

Xoporto (6a30BbIN

* 3HaeT NPUHIUIBL, ITPO-

* OOmamaer nmpakTuye-

* Brnaneer TepMHUHOIIO-

3ajad ;

YPOBEHB) LIECCHI, OOIIME MOHATUS B | CKUMM YMEHUSIMH, HE0O- | T'Heid, 0CHOBaMHU U3Mepe-
npejaenax u3ydaeMon 00- | XOJUMBIMH JIJIsl PEIICHHs | HUSl, aHAIM3a U MOJICITH-
JacTu. ; TUIOBBIX 337124 B 00J1a- POBaHUS MPOLIECCOB. ;
CTH HCCIIEIOBaHUS. |
VYaosnerBoputenbH | * O6nagaer 6a30BBIMU * OOmagaer ocHOBHBIMH | * MoxeT 3¢ppexkTuBHO
0 (IIOpOTOBLIN 0O0LIMMU 3HAHUSIMU YMEHUSMHU, TpeOyeMbIMH | paboTaTh MOJ pyKO-
YPOBEHB) JUISL PEeLIeHUs] IPOCTHIX BOJICTBOM ITperoiaBare-

. ;

— Bapuanr 1

3 TunoBble KOHTPOJILHBbIE 32/ IaHUS

Jlns peanuzanuyl BBIMIENIEPEUMCICHHBIX 3a/1a4 OOYYCHHsI MCIIOIb3YIOTCS THUIIOBBIC KOHTPOJIbHBIC
3a/IaHMs WM UHBIE MaTepuasibl, HEOOXOIUMBIE JJIs OLIEHKU 3HAHWM, YMEHUN, HABBIKOB U (WUJIM) OMbITA JIe-
SATEILHOCTH, XapaKTEPU3YIOIIUX ATamnbl (OPMHUPOBAHUS KOMIIETCHIIMA B TPOIIECCE OCBOEHUs oOpa3oBa-
TEJIbHOW MPOrpaMMBbl, B CIEAYIOLIEM COCTABE.

3.1 TectoBbI€e 3a1aHUA
— 4.1 OcHOBBI MOJEMPOBAaHUS HA MAKPOYPOBHE

— 1. Uro Ha3bIiBatoT (a3oBBIMU MTEPEMEHHBIMH U 0a3ucoM (0a3ucHbIME KoopAauHaTtamu)? Kak oHu
cooTHocsiTcs? [IpuBenure npumep.
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— 2. YKaXuTe THUIBI CBA3EH MEXy MOJCHUCTEMaMH pa3inyHol (usznyeckoi npupossl. Ilpusenn-
T€ KOHKPETHBIE IIPUMEPHI.

— Bapuanr 2

— 1. B uem cocTouT oTinuue (pa3oBbIX MEPEMEHHBIX OT BBIXOJHBIX apaMeTpoB oOobekTa? [IpuBe-
JIUTE IPUMEPDI OTHOLLIEHUI MEXKIy HUMHU.

— 2. Y10 cob0r0 npeAcTaBIgeT MaTeMaTHuecKasi MOZIeb 00BEKTa-CUCTEMBI HA MAKPOYpPOBHE?

— Bapuant 3

— 1. K xakomy THITy (ITOTOKa MJIM TIOTEHIIMAJIa) OTHOCATCS CieAylomue (a3oBbie mepeMeHHbIE,
XapakTepusylonme (usnyeckoe cocTosHUE OOBEKTa: HaNpsDKEHUE, TeMIepaTypa, SJIEKTPUUYECKHH TOK,
CHUJIa, CKOPOCTb, TEIJIOBOM MOTOK, MOMEHT CHJIbI, PACXOJl, YIJIOBasi CKOPOCTh, AaBJICHUE?

— 2. YTo Ha3BIBAIOT CTPYKTYpON MaTeMaTHUECKONU MOEIu?

— Bapuanrt 4

— 1. Yto Takoe mapameTpbl o0bekTa-cucteMbl? Kak knaccuduiupyrores napamerpsl? [pusenu-
T€ TIPUMED.

— 2. ToyHoe omnucaHHe HEKOTOPOrO CBOMCTBA TEXHMYECKOrO OOBEKTa JAeTCsl BhIpAKEHHEM Y =
X2. KakoBa o0sacTh ajfiekBaTHOCTH MaTematudeckor mozgenu Y = 2X - 1 (B mpocTpaHCTBE NEPEMEHHOM
X), eclii TOYHOCTh MOJIENTN AOJKHA ObITh He Xyxke 20 %?

— Bapuant 5

— 1. Yem ommy4aroTcsl HOPOTOBBIE MTApaMETPbl TEXHUYECKUX 0OBEKTOB OT apaMeTpOB-(DYHKIINO-
HasnoB? [IpuBeaure npumep.

— 2. Yewm onpenensieTcss TOUHOCTh MaTeMaTHuecKor Mozenu? Uto Takoe 00J1acTh aeKBaTHOCTH?

— BapuanT 6

— 1. K xakum mapaMeTpaM OTHOCSATCSI BETUYMHBI, GUTYPUPYIOIIUE B OMMCAHUM YCUIUTENS: 110~
JI0ca MPOITYCKaHMsI, BEIXOAHOE COTPOTUBIIEHUE, KOI(D(DUIIMEHT YCUIICHHUS, BXOAHOE COTIPOTUBIICHUE, MOIIT-
HOCTb PacCesHus, CONPOTUBIIEHUE PE3UCTOPA B KOJUIEKTOPHOU LIENIH, TapaMeTPbl TPAaH3UCTOPOB, EMKOCTh
Harpy3Ku, HanpsHKeHUe NCTOYHHUKA MUTaHusA?

— 2. Y10 c06010 NpeACTaBIAI0T MAaTEMaTUIECKUE MOJIETH SIIEMEHTOB CUCTEMBI?

— Bapuant 7

— 1. K xakum mapameTpaM OTHOCSTCS BEIMUYUHBI, (UTYPUPYIOIINE B OMUCAHUU YCUIIUTENS: MO~
Joca MpPOIyCKaHMsl, BBIXOJHOE COIPOTUBIIEHHE, BXOJHOE COIPOTUBIIEHHE, MOIIHOCTb PAcCEsSHUsS, €M-
KOCTh KOHJEHCATOpa B KOJJIEKTOPHOW ILIETH, MapaMeTphbl TPAH3UCTOPOB, CONPOTUBICHUE U €MKOCTh Ha-
Ipy3KH, HaNpsDKEHUE NCTOYHMKA TUTAHUsA?

— 2. Yro Takoe KOMIIOHEHTHBIE U TONOJOTUYECKUE YPaBHEHUS?

— Bapuant 8

— 1. K kakoii rpynne napaMeTpoB (BbIXOAHBIX, BHYTPEHHUX WM BHEIIHUX) OTHOCSTCS CIEIYIO-
M€ BEJIMYMHBI, GUTYPUPYIOIIKE B OMMCAHUU JIEKTPUUIECKOT0 TeHepaTopa: MOLIHOCTh, TUAMETpP MPOBOJIa
oomotku Bo3Oyxaenus, KIIJI, narpyska reaepatopa?

— 2. B uem 3aki104ar0TCs aHaJIOTUM KOMIIOHEHTHBIX M TOMOJIOTMYECKUX YPaBHEHUI?

— Bapuant 9

— 1. Yto Ha3BIBaIOT MaTeMaTUYECKOH MOJENbI0 TeXHUUYecKoro oOwrekta? IlpuBeaure mpumepsl
MPEJICTABICHNUS MAaTeMAaTHIECKON MOJICNTH B SIBHOM U HESBHOU (opme.
2. Kak ¢popMHpyYIOTCSl SKBUBAJIEHTHBIE CXEMbl MEXaHUUECKHUX MOACUCTEM TEXHUUECKHUX O0BEK-

TOB?

— Bapuant 10

— 1. Kakue TpeGoBaHUs MIPEABSBISIOTCS K MATEMAaTHYCCKUM MOJICIISIM TEXHUYECKUX 00ObEKTOB?

— 2. KakoBa npupopa snementoB tuna R, L u C 1151 271eKTpUudecKoil U TeIIOBOM MOJCUCTEM TEX-
HHYECKOro 00heKTa?

— BapuanT 11

— 1. Kakue npu3HAKu MOXKHO TOJIOKUTh B OCHOBY KJIAaCCHU(HUKAIMM MaTeMaTHUYECKHX Mofemneit
TEXHUYECKUX 00OBEKTOB?

— 2. Kak ¢popMupyrorcsi 5KBUBaJICHTHBIE CXEMBI SJIEKTPUUECKUX MOACUCTEM TEXHHUECKHX 00BEK-
TOB?
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— Bapuant 12

— 1. B uem 3akimroyaercs METOMKA MOITYYEHHUS MaTEMAaTUIECKUX MOJIEIIEH 3JIEMEHTOB?

— 2. KakoBa npupoaa snemenToB Tumna R, L u C 1714 31eKTprudeckoil 1 MEXaHUYECKOM MOJICUCTEM
TE€XHUYECKOro oObeKTa?

— Bapuanr 13

— 1. IIpuBeaure nmpuMep HepapXUUECKON CTPYKTYphI MPEICTABICHUNA O CIIO)KHOM TEXHHUUYECKOM
00BbEKTEe, UMEIOIIEM OTHOLICHHE K Balllel CIIeUalbHOCTH.

— 2. Kak ¢popmMupyroTCsl 3KBUBaJICHTHBIE CXEMBI TETIJIOBBIX MMOCUCTEM TEXHUYECKUX OOBEKTOB?

— Bapuant 14

— 1. Yto Ha3bIBatOT (pa30BBIMH NT€pEMEHHBIMU U 0a3zucoM (0azucHbIMU KoopanHaTtamu)? Kak oHu
cooTtHocstes? [IpuBeaure npumep.

— 2. YKaXuTe THUIbI CBA3eH MEXIy MOJCUCTEMaMH pa3inyHol (usznyeckoi npupossl. Ilpusenn-
T€ KOHKPETHBIE ITPUMEPHI.

— Bapuanrt 15

— 1. B uem cocTouT oTinuue (pa3oBbIX MEPEMEHHBIX OT BBIXOJHBIX MapaMeTpoB oobekTa? [IpuBe-
JIUTE IPUMEPBI OTHOLLEHUI MEXKIY HUMH.

— 2. Yto coboro mpecTapisieT MaTeMaTHIeCcKasi MOJIelb 00BEKTa-CHCTEMBl Ha MaKpOYpOBHE?

— Bapuant 16

— 1. K xakomy THITy (ITOTOKa MJIM TMOTEHILMAJIa) OTHOCATCS CieAylomue (a3oBbie epeMeHHbIE,
XapaKTepu3yrolye (U3MUECKOe COCTOSIHHE OOBEKTa: HaNpsHKEHUE, TeMIIepaTypa, JIEKTPUUYECKUH TOK,
CUJIa, CKOPOCTb, TEIJIOBOM IMOTOK, MOMEHT CHJIbI, PaCX0Jl, YIJIOBasi CKOPOCTh, 1aBJICHUE?

— 2. Uto Ha3bIBAIOT CTPYKTYPOH MareMaTu4eCcKou Moaenu?

— Bapuant 17

— 1. Yro Takoe mapameTpsl o0bekTa-cuctembl? Kak knaccuduuupyrorest napametpsi? [Ipusenu-
TE€ TIPUMED.

— 2. ToyHoe onucaHHe HEKOTOPOIO CBOMCTBA TEXHMYECKOrO OOBEKTa JAeTCsl BhIPAKEHHEM Y =
X2. KakoBa o0sacTh ajfekBaTHOCTH MaTemarudeckod mozaenu Y = 2X - 1 (B mpocTpaHCTBE NEPEMEHHOM
X), eclii TOYHOCTh MOJIENIU AO0JKHA ObITh He Xyxe 20 %?

— Bapuanr 18

— 1. Uem ommMyaroTcsi HOpOTOBbIE APAMETPhl TEXHUUECKUX OOBEKTOB OT MapaMeTpOB-(PYHKIINO-
Hanos? [IpuBenure npumep.

— 2. Yewm onpenensieTcss TOUHOCTh MaTeMaTHueckor mozenu? Uto Takoe 00J1acTh aaeKBaTHOCTH?

— Bapuant 19

— 1. K xakum napaMeTpaM OTHOCSATCS BETUYMHBI, GUTYPUPYIOIIUE B OMUCAHUM YCUIUTENS: 110~
J0ca MPOIYCKaHHUsI, BEIXOAHOE CONPOTUBIIEHHE, KOI((DUIIMEHT YCUIICHUS, BXOAHOE CONPOTUBICHUE, MOIIT-
HOCTb PAacCesHUs, CONPOTUBIIEHUE PE3UCTOPA B KOJUIEKTOPHON LIEMH, TapaMeTpbl TPAaH3UCTOPOB, EMKOCTh
Harpy3Ku, HalnpsHpKeHUe NCTOYHHUKA TUTAaHusA?

— 2. Yto cob0r0 mpeICTaBIISAIOT MATEMAaTHIECKUE MOJICIIN AIIEMEHTOB CUCTEMBI?

— Bapuant 20

— 1. K xakum mapaMeTpaM OTHOCSATCSI BETUYUHBI, GUTYPUPYIOIIUE B OMMCAHUM YCUIUTENS: 10~
Joca MPOIyCKAaHUs, BBIXOAHOE COINPOTHUBICHHUE, BXOIHOE CONPOTHUBIIEHHE, MOILIHOCTh PACCESHUs, eM-
KOCTh KOHJEHCATOpa B KOJJIEKTOPHOW LIENH, NapaMeTpbl TPAH3UCTOPOB, CONPOTUBIEHUE U €MKOCTh Ha-
Ipy3KH, HapsHKEHUE UCTOYHUKA ITUTAHUSA?

— 2. Yro Takoe KOMIIOHEHTHBIE U TOIIOJOTUYECKUE YPaBHEHUS?

— Bapuanr 21

— 1. K kakoii rpynne napaMeTpoB (BbIXOAHBIX, BHYTPEHHUX WM BHEIIHUX) OTHOCSTCS CIEYIO-
IIM€ BEJIMYMHBI, GUTYPUPYIOIIKE B OMMCAHUH 3JIEKTPUUYECKOr0 T'eHepaTopa: MOLUIHOCTh, JUAMETpP MPOBOJa
obomotku Bo3Oyxknenus, KI1/1, narpy3ka renepatopa?

— 2. B deM 3aKkiIroyaroTcs aHaJIOTUU KOMIIOHEHTHBIX U TOMOJIOTMYECKUX YpaBHEHUN?

— Bapuant 22

— 1. Yro Ha3bIBalOT MaTeMaTUYeCKOM MOJENbi0 TexHHueckoro oowekra? IlpuBeaure nmpumepsl
IpeCTaBICHUs MAaTEMaTHUYECKOW MOJIETN B SIBHOM 1 HEsIBHOH (opme.
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2. Kak ¢popMupyIOTCSI PKBUBAJICHTHBIE CXEMbI MEXaHUYECKUX TIOJICHCTEM TEXHUYECKUX OOBEK-
TOB?

Bapuant 23

— 1. Kakue TpeboBaHUs IPEIBSIBISIOTCS K MATEMATUYECKUM MOJIEIISIM TEXHHUECKUX 00BEKTOB?

— 2. KakoBa npupoja snemenToB tumna R, L u C 11t 21eKTpuyeckoil U TEIIOBOM MOJACUCTEM TeX-
HUYECKOro o0bekTa?

— Bapuant 24

— 1. Kakue npu3HAKU MOXKHO TOJIOKUTH B OCHOBY KJIACCH(UKAIIMN MAaTEMaTHYCCKHX MOeei

TEXHUYECKUX OOBEKTOB?
2. Kak ¢hopMupyroTcsi SKBUBAJICHTHBIC CXEMBI JICKTPUICCKUX TIOACHCTEM TEXHHUECKHX O0BEK-

TOB?

— Bapuant 25

— 1. B uem 3akiroyaercs METOJMKA MOTYYEHHUS MaTEMaTUYECKUX MOJIEIeH 3JIEMEHTOB?

— 2. KaxoBa npupopa snementoB tuna R, L u C 11 sanekrpudeckoil 1 MEXaHUYECKOM MOACHCTEM
TEXHUYECKOro 00beKTa?

— Bapuant 26

— 1. IlpuBenute mpuMep HEPAPXUUECKON CTPYKTYPbI MPEICTABICHUNA O CIOKHOM TEXHUYECKOM
00beKTe, UMEIOIIEM OTHOIICHHE K Balllel CIIeHaTbHOCTH.

— 2. Kak ¢popmupyroTcsi 3KBUBaJICHTHbIE CXEMBbI TETJIOBBIX MOJACUCTEM TEXHUUYECKUX 0OBEKTOB?

— Bapuant 27

— 1. Uro Ha3wBarOT (pa30BBIMU MIEPEMEHHBIMH U 0a3rcoM (0a3ucHbIME KoopauHaTamu)? Kak oHH
cooTtHocsTes? [IpuBeaure npumep.

— 2. YKaKHTE THUIBI CBA3CH MEXIy MOJACUCTEMAMH pa3InyHON (pu3nvecKor npupossl. [Ipusenu-
T€ KOHKPETHBIE ITPUMEPHI.

— BapuanT 28

— 1. B uem cocrout otnnuune (pa3oBbIX IEPEMEHHBIX OT BBIXOJHBIX MapaMeTpoB oOwekTa? [IpuBe-
JUTE IPUMEPDI OTHOLLIEHUI MEXKIy HUMHU.

— 2. UYro coboto mpeacTapisieT MaTeMaTudeckasi MoJellb 00BbeKTa-CUCTEMbI Ha MAaKpOYypOBHE?

— Bapuant 29

— 1. K kakomy Tuny (IoToka Wi MOTEHIMala) OTHOCSTCS cienyrolue (pa3oBble NEpEeMEHHBIE,
XapakTepusyromue (pU3nueckoe COCTOSTHHE OObEKTa: HampshKeHHe, TeMIeparypa, SJEKTPUUECKHH TOK,
CHUJIa, CKOPOCTb, TEIJIOBOM IMOTOK, MOMEHT CHJIbI, paCX0Jl, YIJIOBasi CKOPOCTh, 1aBJIEHUE?

— 2. YTo0 Ha3BpIBAIOT CTPYKTYpOH MaTeMaTHYECKON MOJeIn?

— Bapuant 30

— 1. Yro Takoe mapameTpsl o0bekTa-cuctembl? Kak knaccuduuupyrorcst napametpsl? [lpusenu-
TE€ TIpUMED.

— 2. ToyHoe omucaHHe HEKOTOPOTO CBOMCTBA TEXHMYECKOTO OOBEKTa JAETCs BBIPAKEHHEM Y =
X2. KakoBa 061acTh a/IeKBaTHOCTH MaTeMaThdeckoil Mojenu Y = 2X - 1 (B mpocTpaHCTBE MEepeMEHHOMR
X), €cau TOYHOCTh MOJICIIH JOJKHA OBITh HEe Xyke 20 %?

— 4.2 IlpeobpazoBanus Tesennna u Hoprona
Cdopmuposats 3xBUBaneHTH TeBeHrnHa 1 HopToHa [1s1 37€KTpUYECKOM LEH.

3.2 Tembl KOHTPOJILHBIX Pa0OT
— OCHOBBI MOJIENIMPOBAHUS HA MAKPOYPOBHE;
— IlpeoGpa3oBanus Tesenuna u Hoprona.

3.3 DKk3aMeHaALOHHbIE BONPOCHI
— UYT0 Ha3BIBAIOT KOMITIOHEHTHBIMH M TOMOJIOTUYECKUMHU YPABHECHHUSIMU ?
— B 4em cyTh MeTOz1a y3/10BBIX TOTEHLIMAIOB?
— UYro npexacraBnseT co60i MOJENb TMHEHHOMN dTEKTPUYECKON e ?
— UYewm orTnmuaroTcs npsiMble U UTEpallMOHHbIE MeToIbl pemenust CJIAY?
— UYTto Ha3BIBAIOT pacUIUPEHHOM MaTpuIlei KO3 HHUIIUEHTOB ITPU HEM3BECTHBIX ?
— B uem cyts metona I'aycca?
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Kak Oyzer BhINIAACTh pacuIMpeHHas MaTpHUlla Ha KaXJIOM IIare anroputma Metozaa ['aycca npu

pELICHUN CUCTEMBI YPaBHEHUU

I0TCS?

x1+3x2-x3=3,

—x1-2x2+4x3=1,

xl +3x2+2x3=6.

UTto Takoe BEKTOp HAYaJIbHBIX MPUOIHKEHUH?

Urto Ha3bIBAIOT 001ACTHIO CXOAUMOCTH UTEPAIIHOHHBIX METOAOB?

Yem oTnnyaroTca MeToas! SIkoou u 3eiimens?

5.2 MognenupoBaHue pe3ncTopoB

KakoBa nienb paboTsi?

UTto Takoe KOppesslusl, anmpoKCUMAaIUsl, UHTEPIOIALU?

UYro npeacTaBisitoT co00i MaTeMaTHYeCKHe MOJIeNn 31eMeHToB cuctembl? Kak oHu dhopmupy-

Uewm omnpezenseTcss TOUHOCTb MOAENN?
Yrto Takoe 001acTh aIeKBaTHOCTHU?
TodHoE omrcaHne HEKOTOPOTO CBOMCTBA TEXHUYECKOTO OOBEKTA TaeTCs BhIpaKeHHEM Y = X2.

KakoBa obmacte anekBaTHOCTH MateMatndeckoil mojenu Y = 2 X — | (B OZHOMEPHOM HPOCTPAHCTBE
nepeMeHHoil X), eciii TOYHOCTh MOJIENH JJOJDKHA ObITh He Xyxke 20 %?

B ueMm cyTh MeTOZ1a HAMMEHBIITUX KBAPATOB?

Uro mpeacTaBIsSIOT COO0M MOJIETH TUOJIOB U KAKOB CMBICI UX ITApaMeTPOB?

KaxkoBa npupoga nuddy3mnonHo u 6apbepHOH eMKOCTH?

UYewm onpenensercs koddpduuuent Q B mogenu (3.4)?

UYro mpeacTaBisieT cOO0H MOJICNTb TUOJHON CXEMBI Ha TIOCTOSIHHOM TOKE?

Kak onpenenuts pabouyro Touky nuoaa?

B 4em cyTh MeT0Z10B nipocThIX uTepanuii u Hetotona - Padcona?

Uro mpeacTaBisiFoT co00M cTaTUYecKue MOJAENTH OUTIONSApHOTo TpaH3uctopa? KakoB cMbIch UX

napameTpoB?

B uem cyTh MeTOzA Y37I0BBIX IOTEHIMAIOB?

Kak ¢opmupyrorcst y3moBble ypaBHEHUS?

Kak ucTouyHuk HanpsiKeHUs: 3aMEHUTh SKBUBAJICHTHBIM UCTOYHUKOM TOKa?

B uem 3axmouaercs meton Herotona — Padcona muist cucremsl ypaBHEHUH?

Yem npumeyaTeneH METO/ ABMKYIIEHCS 00JacTh CXOIUMOCTH?

UTo HA3BIBAIOT KOMIUIEKCHOM YaCTOTHOW XapaKTePUCTUKOM?

[Touemy mipu popMHUpOBaHUM SKBUBAJIEHTHOW CXEMBI MOJICIH MOCTOSHHBIE MCTOYHUKH HAIIPsi-

JKCHHUA 3aMBIKAOTCS HAKOPOTKO, a IIOCTOAHHBIC UCTOYHHUKHU TOKa paSMBIKaI-OTCH?

3aueM €MHUYHBIM MCTOYHMK HAIIPSDKEHUS Ha BXOAE CXEMbl IpeoOpasyeTcsl B eAMHUYHBINA UC-

TOYHHUK TOKa?

u YR?

Kak ¢opmupyroTcst BEKTOpP y37I0BBIX TOKOB U MaTpHiia y3J0BBIX POBOJUMOCTEN?
B yem oTiimune HeonpeaeneHHOW MaTPULIbl Y3JI0BBIX POBOAUMOCTEHN OT OINpeIeIeHHON?
ITouemy matpua y3J10BbIX IPOBOAMMOCTEN NpEACTaBIeHa Kak cymma Tpex Marpun — YC, YL

B 4yem cyTh METOIOB YHMCIEHHOTO HHTETPUPOBAHUS?

UTo oTnMYaET SIBHBIE U HESIBHBIE METOAbI MHTETPUPOBAHUS?

Uewm omnpezenseTcsi TOUHOCTh YUCIEHHOTO UHTETPUPOBAHUS?

Uto omnnuaer ycrounBocTu cuctembl O[Y n Mmetona uncinennoro uarerpupoanust OY?
Kak naiitu coOCcTBeHHBIC 3HAUCHUST MaTPHIIBI SIKOOH?

UTo HA3BIBAIOT MOCTOSIHHBIMU BPEMEHH CUCTEMbI?

Kaxue cucteMbl Ha3bIBAIOT KECTKUMHU?

Yem o0ycioBieHa HEOOXOAMMOCTh aBTOMAaTHUECKOT0 BbIOOpA 11ara YUCIEHHOTO HHTErpUpOBa-

Hust OJ1Y npu aHanu3e nepexoaHbIX MPOLeccoB?

B uem cytb MeTona Tpex 30H?
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— B uem 3akimouaercst meron Pynre — Kyrra — Mepcona?

— Kaxkue ocHOBHBIE MTPOIETypBI BKIIOYAET B C€0S METO/I KOHEUHBIX Pa3HOCTEH?

— Kakue Baxxnbple nomymieHusi NpUHATHL B JaboparopHoil pabore? Kak oHM moBmusiu Ha
TOYHOCTD U CJIIO)KHOCTh PacyeToB?

— Kakum 06pa3zom MOKHO MOBBICUTH TOYHOCTh aHAJIM3a T0JIeH B

— TMe4YaTHOU rate?

— UYewm onpezensercs BeTHMUMHA I11ara CETKH?

— Bo3moxusbl nu apyrue kpaesble yeiaosus? Kakue?

3.4 Tembl 1a00paTOPHBIX padoT
— MopnenupoBaHue CTaTHYECKUX PEKUMOB
— MonenupoBaHue B 4aCTOTHOM o0sacTu
— MonenupoBanue NepexoJHbIX MPOLECCOB

4 MeToanuyecKkue MaTepuabl
Jns obGecnieueHus mpoiiecca OOy4eHHs] U pelIeHus 3a1a4 O0ydeHHs] UCTIOIB3YIOTCS CIEAYIOIINe
MaTepHaIbl:
— METOJMYECKHe MaTepuabl, ONpeaessIoNIie MPoLueayphl OLICHUBAHUS 3HAHUN, YMEHUI, HAaBbI-
KOB ¥ (WJIM) OMBITA JESATEIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl (OP-MUPOBAHHS KOMIIETSHIIUN, COTJIACHO 1.
12 paboueit mporpaMmel.

4.1. OcHoBHasl JUTEpPATYypa
1. KomnsrotepHoe MoaenupoBanue nporeccoB B POC: Yuebnoe nocobue / Pomanosckuit M. H.
- 2016. 101 c. [DnexTponnsiii pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/5916, cBo6os-
HBIH.

4.2. lonotHUTEIbLHAS JTATEPaTypa

1. ABTomaru3amysi IpPOSKTHPOBAHUS PAJMOIICKTPOHHBIX CPEICTB : y4eOHOE 1MocoOue AJisi BY-
308/ I'I". YaBka [u 1p.]; pen.: O.B. Anekcees. - M. : Beiciast mikona, 2000. - 480 c. (83 3k3.) (Hanuune B
oubmmoreke TYCVYP - 83 9k3.)

2. CogetoB b.fl. MonenupoBanue cucrem: yueOHuK Juist By3oB/ b.SI. Coseros, C.A. SIkoBines. -
3-e u3n., mepepad. u mom. - M. : Beictas mkona, 2001. - 344 c. (6 2x3.) (Hanmune B oubmoteke TYCYP -
6 9K3.)

3. bopnosckwuii [A. ®usznueckue 0OCHOBBI MATEMAaTHYECKOTO MOJISTUPOBAHUS: YueOHOE TTocoOne
quis By3oB/ I.A. bopnosckuii, A.C. Konapatses, A.J[.P. Hoynepu. - M: Akanemus, 2005. - 315 c. (30 7k3.)
(nanmuuue B 6ubmmorexe TYCVYP - 30 3k3.)

4.3. O0s13aTesibHbIE Y4eOHO-MeTOoAUuYeCKHe NM0Co0us

1. Meroaps! u anropuT™Mel MoAeapoBaHus npoueccoB B POC: PykoBoACTBO K MpaKTUUYECKUM 3a-
HATUSIM M CaMOCTOSITENIbHOI paboTe mo aucuuiiinHe «KoMmbploTepHOE MOAETUPOBAaHUE IMPOIIECCOB B
POC» / PomanoBckuit M. H. - 2016. 66 c. [Dnekrponssiii pecypc] - Pexwm nmocryma:
http://edu.tusur.ru/publications/5915, cBoOOAHBI.

2. MopnenupoBanne ananoroBeix cxem B OrCAD PSpice: PykoBojCcTBO K J1abopaTOpHBIM pado-
Tam 1o auctumuinae «Kommerorepnoe Moaenuposanue mpoieccoB B POCy» / Pomanosckuit M. H. - 2016.
76 c. [DnexTponHBIN pecype] - Pesxxum poctyma: http://edu.tusur.ru/publications/5914, cBoGOAHBII.

4.4. ba3bl JaHHBIX, TH(POPMAIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. Hutepner

CornacoeaHa Ha noprane Ne 20076 20
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