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2 [IpakTrueckue 3aHATHSA 36 36 4yacoB
3 | JlaboparopHbie pabOThbI 36 36 YyacoB
4 Bcero ayauTOpHBIX 3aHITUM 108 108 yacoB
5 CamocTosiTesibHast paboTa 108 108 yacoB
6 Bcero (6e3 3k3ameHa) 216 216 4acoB
7 OO6111ast TPYJ0EMKOCTh 216 216 YyacoB
6.0 6.0 3.E

OuddepeHLiipoBaHHbIH 3a4eT: 5 ceMecTp
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokos Ne 1/2017 ot « 19 » 1 2017 1

JINCT COTJIACOBAHUM

Pabouasi miporpamMMa cocCTaB/ieHa C ydeToM TpeOoBaHUl efepaabHOr0 ToCyAapCTBEHHOTO
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHOCcTH) 11.03.03 KOHCTpyUWpOBaHWe Y TeXHOJOTHSI 3/IeKTPOHHBIX CPeZCTB, YTBepKAeHHOoro 12

Hos10pst 2015 roza, pacCMOTpeHa ¥ yTBep>KJeHa Ha 3ace/jaHnu Kadeapsl «___ »

20__ropa,

TPOTOKOJ Ne

Pa3paboTumku:
Houent Kad. KUITP UepHeiwes A. A.

3aBeayromumii obecreunBarolei Kad.
KUTIP Kapabau B. M.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu

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

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

KUTIP Kapabau B. M.
OKCIePThI:

[Tpodeccop ka¢. KUTTP Macanos E. B.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
chopmupoBath y  cTygeHToB-yuacTHUKOB ['TIO  obwuii  moaxos K BBISIBJIEHHIO
eCTeCTBEeHHOHAyUHOM CYLHOCTH Mpo0seM, BO3HUKAIOLUIMX B XOZe MpodeCcCHOHaNIBbHON AesTebHOCTH, C
TIpMBJIeYeHreM JiJIsl UX pellieHUs] COOTBeTCTBYOLIero (hM3MKo-MaTeMaTHueCcKoro arrapara
yIIyOuTh 3HAHUS U TIpaKTUUYeCKre yMeHUsI B 00/IaCTH CXeMOTeXHHYeCKOTrO IPOeKTHPOBaHUS,
MIOCTPOEHUS U UCC/IeJOBaHUS MaTeMaTUYeCKUX MoZesiel 3/eKTpoparosiemeHToB (OP3/OPU/OKB)

1.2. 3agauM JUCIHUILIMHBI

—  O03HAaKOMHUTb CTY[eHTOB-yuaCcTHUKOB ['TIO mMeTOmonornyecKUMu MpUHLUMIIAMA UCC/IeJ0BaHUM
Y MTPOEKTUPOBAHUS B PaIM03/IEKTPOHUKE

—  TIPOEMOHCTPUPOBAThH 33Jjaul U BO3MOXXHOCTH BBISIB/IEHHSI €CTeCTBEHHOHAYUHOUW CYILIHOCTH
npo6/ieM, BO3HHMKAIOIUX B X0/le TIPOGeCCHOHANIBLHON JesITe/IbHOCTH, C TIPUB/IEUEHUEM i1 UX PeLIeHHs
COOTBETCTBYHOLI[Ero (PU3MKO-MareMaTHUueCcKoro arirapara

— cdopMupoBaTh CHOCOOHOCTb MOZIEJTMPOBAHMSI TIPOLIECCOB B 3/IEKTPUUYECKUX —CXEMax
TIPOEKTHUPYEeMbIX U3/enit

2. Mecro pucuuninssl B crpykrype OITIOII

HOucuunnuHa «Metogonoruss wucciegoBaHuii v npoektupoBanusi  (I'TI02)» (B1.B.[1B.4.2)
OTHOCHUTCS K 610Ky 1 (BapraTHBHas 4acTh).

[TpefiiecTBYIOUMMU  AUCLATTMHAMY,  (OPMUDYIOIIMMU  Haya/bHble  3HAHUS, SBJSIOTCS
cefywolliye AUCLUIUIMHBL VIH)KeHepHasi W KOMIIbIOTepHasi rpadvka, Matepuanbl UM KOMITIOHEHTBI
3/1eKTPOHHBIX CpeicTB, CHUCTeMHbIe OCHOBBI PaZii03/1€KTPOHUKU.

[TocnenyromMu  AUCLUMIVIMHAMY ~ SIBJISIOTCA:  ABTOMAaTU3UpOBaHHOe TpoekThpoBaHue POC,
MogenvpoBaHie W  3KCIIeDUMEHT B  CO3[jaHUM  3eKTpoHHbIX  cpeactB  (I'TIO3), HayuHo-
uccreoBaTesibCcKasi paborta, [IpeaaurioMHast IpakTHKa.

3. TpeboBaHusA K pe3y/jbTaTaM 0CBOEHHS JUCIIUILTHHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()opMUpOBaHKe C/IeAYIOLMX KOMIeTeHLU]:

— OIIK-2 crioco6HOCTBIO BBISIB/ISITH €CTeCTBEHHOHAYUHYIO CYIITHOCTh MP0o0sieM, BO3HUKAFOIINX
B XOZle MpodeCcCUOHANbHOU [esiTeNIbHOCTH, TNPYB/EKaTh [/ UX pelleHHs COOTBETCTBYHOIIMN (PU3MKO-
MaTeMaTHU4eCKHH arapar;

B pesynbraTe nsyuyeHUs JUCLMIUIMHBI CTYAEHT JO/DKEeH:

— 3HaTb  MeTOJAOJIOTMYEeCKHWe  TIPUHLUIIBI  WCC/Ie[JOBaHUM U TPOEKTHPOBaHUSI B
PaZii03/1IeKTPOHUKE; TIPUHLIUIIBI MOZIe/TMPOBAHUS TIPOLIECCOB B 3/IEKTPUUYECKUX CXeMaX MPOeKTHUPYeMbIX
153 (17171

— yMeTb CTPOWTb MOJENU 3JIEMEHTOB M BBINNOJHATE MOJE/NMPOBaHME CXeM CpelCTBaMH
riporpaMMHbIX KoMmriiekcoB MicroCAP, OrCAD, mibo aHaoruuHbIX

— BJa/JieThb HaBblKaMU [PAaKTUYECKOTO OCBOEHUSI Y TIPUMEHEHUsl CTaHJapTHBIX I1aKeTOB
KOMITbIOTEPHOT0 MO/Ie/IMPOBaHKs CXeM U MPOLIeCCOB

4. O0beM ANCHMIIIMHBI M BUABI YU4e0HOM padoThI
OO1iast TPYAOEMKOCTh JUCLIMIUTMHBI cocTaBysieT 6.0 3aueTHbIX eJUHMIILI U TIpe[CTaB/ieHa B
Tabmumne 4.1.
Tabmura 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Bujibl yueOHOM /1esITe/TbHOCTH Bcero yacos CemecTpsl

5 cemecTtp
AynuTopHbIe 3aHATHS (BCETO) 108 108
Jlexuuu 36 36
IIpakTryeckue 3aHITHS 36 36
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JlabopartopHbie paboThI 36 36
CamocrosiTenbHasi paboTa (Bcero) 108 108
OdopmsieHre 0TYETOB 10 J1TabopaTOpHBIM paboTam 20 20
ITpopaboTKa JIEKIJMOHHOTO MaTepurasa 12 12
[ToaroroBka K IpakTUUeCKUM 3aHATHSAM, CeMUHapaM 76 76
Bcero (6e3 3k3ameHa) 216 216
OO0111as1 TPYJ0EMKOCTh U 216 216
3aueTHble EavHULIBI 6.0 6.0

5. Copepxanue AUCIUIIUHBI

5.1. Pa3jenbl JUCIUIIMHBI U BUABI 3aHATHH
Pazgenbl AUCLUTIIMHBI U BU/IBI 3aHATHUM MPUBe/IeHbI B Tabuiie 5.1.
Tabsura 5.1 — Pa3zaenbl AUCHUIUTAHBI M BUBI 3aHITUNA

. } =
= o
S8 | ¢ .
o (=" — Y
R g & 8 g 2 =
5 2 v g | 8¢ s F
Ha3BaHus pas/ie/ioB AUCLUIIAHbI GE: ?j i = 2 3 § 5
= £ | £ 8 gz &E
: 5 | § B8] g¢8
s} O =t
o IC::U %
= O
5 cemecTtp
1 Hacrpotika koHpuryparmu CATIP 6 10 0 10 26 | OIIK-2
CXeMOTeXHUKH 151 TipoekToB ['TIO
2 MopgenupoBaHye aHa/IOTOBBIX U 6 0 36 38 80 |OIIK-2
1[M(POBBIX YCTPONCTB
3 PelakToOp BXO/HBIX CUTHAJIOB B 6 0 0 2 8 OIlIK-2
rporpamMmmHbIX KoMmruiekcax MicroCAP u
OrCAD
4 Mopeny aHa/I0TOBbIX KOMITOHEHTOB 6 10 0 18 34 | OIIK-2
5 Mogenu ¢ poBbIX KOMITIOHEHTOB 6 10 0 22 38 |OIIK-2
6 Pabota Haz oTueToMm 110 3Tary I'TIO, 6 6 0 18 30 |OIIK-2
rpe3eHTaluen U 10K/1aZ0M
Wtoro 3a cemecTp 36 36 36 108 216
Utoro 36 36 36 108 216
5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (10 J1eKIUAM)
Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIprBeieHo B Tabnuie 5.2.
Tabmua 5.2 - CopeprkaHue paszienoB JUCLUTUIHH (TI0 JIEKLIHSIM)
3 35
g 3
¥4
HasaHus paszienon CopeprkaHyve pas/iesioB JUCLIAIIIMHBI 10 : - 5 %
JIEKLIUSIM ¥ s g
S8 g =
=Y o g2
= S
5 cemecTtp
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1 Hacrpoiika koHpurypauuu CATIP
CXeMOTeXHUKU A1 rpoekTos I'TIO

[IpyHLMITBI MOJEMUPOBaHUS Ha MpUMepe
3/1IeKTPUYeCKUX TIPOL[eCCOB.
[TpuMeHsieMbIii (DU3MKO-MaTeMaTHueCKUM
anmnapaT. OCHOBHbIe CBeZIeHUs O CUCTEMe
Micro-Cap. YcTaHOBKa CUCTEMBI.
WuTtepdeiic nporpammsl Micro-
Cap/lemoHCTpaLyist OCHOBHBIX
BO3MOKHOCTeN

HToro

OIIK-2

2 MopenvpoBaHie aHa/IOTOBLIX U
1M(POBBIX YCTPONCTB

Coszianue NpUHLIMIHAAIBHBIX CXEM.
Pexim paboThI pefjakTopa CxeMm, CHCcTeMa
MeHto. Co3ziaHue 1300pakeHUsT CXeMBI.
PenakTripoBaHNe KOMIIOHEHTOB.
PenakTripoBaHue rparuecKrx CUMBOJIOB
KOMITOHEHTOB.Pe/lakTop yrakoBKU
koMrioHeHTOB Package Editor. TekcToBble
JVPEKTUBbI

HNToro

OIIK-2

3 PelakTop BXOJHBIX CUTHAJIOB B
MPOrpPaMMHBIX KOMIJIEKCax
MicroCAP u OrCAD

BrinonHeHne MojeiupoBaHust. AHaIU3
riepexo/iHbIX TporieccoB (Translent
Analysis). PacueT yacTOTHBIX
xapakrepuctuk (AC Analysis). Pacuet
repejaTOuHbIX (QYHKITUM.
MHoroBapuaHTHbBIM aHa/IN3.
[TapameTpryeckast ONTUMHU3ALIMSL.
CraTuueckuii aHanu3 o metogy MoHTe-
KapJio. Pacuet pexxuma 10 roCTOSsHHOMY
ToKy (Dynamic DC). Pacuer
MaJIOCUTHa/bHBIX Tlepe/jlaTOuHbIX
dyukuuii (Transfer Function)

HToro

OIIK-2

4 Mopeny aHa/I0TOBbIX KOMITOHEHTOB

Mogenu aHa/IoroBbIX KOMIIOHEHTOB.
OOb1Me cBesieHUsT MO/leNId KOMIIOHEHTOB.
[TaccuBHBIe KOMIIOHEHTHI (Passive
components). AKTUBHbIE KOMIIOHEHTbI
(Active components). JInHeliHbIe U
HeJTMHelHbIe 3aBUCUMble NCTOUHHUKU
(Dependent Sources).JIuHeliHbIe
yrpas/sieMble UICTOYHUKH, 3a/laBaeMble
nipeobpa3zoBanusmu Jlarnaca (Laplace
Sources). Makpomozenu, 3a/jaHHbIe
cxeMamu 3amenenusi (Macros).
Coepunutenu (Connectors).

OIIK-2

5 Mogienu 11U poBbIX KOMITOHEHTOB

Htoro

[Iporpamma pacueTa rapameTpoB
Mogeneit komroneHToB MODEL. O61ue
cBenenust o mporpamMme MODEL.
Wutepdoeiic nporpammsl MODEL.
Pab6ora ¢ nporpammoiit MODEL.
[TapameTpsl Mozeneit LMPOBBIX
KOMIIOHEHTOB

OIIK-2
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HToro

6 Pabora Hazg otyetom 1o stamy ['T1O,
rpe3eHTaluel U 10K/1aZjoM

MetoauKa paboThl Hafi My OIMUHBIM
BbICTyTUIeHUeM. Putopukal lpriemMsbl
pa3paboTKu npe3eHTanyu B Microsoft
PowerPoint

Ntoro

6

OIIK-2

Wtoro 3a cemecTp

36

5.3. Pa3jensl AUCHUIUIMHBI 1 MEX/UCIHUIUIMHAPHbBIE CBSI3H C 00eCreYrnBaIUMH (1P eAbLyLMMH)
U o0ecrieurBaeMbIMH (MOC/IEAYIOLUMH) AUCHUIUTMHAMHA

Paszienbl JUCLMTUIMHBI U MEX/JUCLIMTUIMHADHBIE CBSI3W C 00eCreunBaroiuMu (TIpeAbIAYLMMA) U
obecrneurBaeMbIMH (TIOC/IEYIOLIMMI) AUCLUITMHAMHU TIPe/ICTaB/IeHbl B Tabsuie 5.3.
Tabnuiia 5.3 - Pa3genb! AUCLATIIMHBI M MEXKIUCIMIUIMHAPHBIE CBSI3H

HavmMeHoBaHUe UCLIATIIUH

Ne pa3zesioB JaHHOMW AUCIUIUTUHBI, [I7IsT KOTOPBIX HE0OX0IUMO
n3yueHre obecrieurBarolyX U 0becrieurBaeMbIX JUCITUTIUH

1 2 3 4 5 6

[IpeniiecTByroLHe JUCLUATITUHBI
1 lnxeHepHas U KOMIIbIOTepHast +
rpaduka
2 Marepuaibl U KOMIIOHEHTbI N N
3JIEKTPOHHBIX CPE/ICTB
3 CucrtemHbIe OCHOBBI N
PaZi03/1eKTPOHUKH

[Tocnenyroye JUCLUATIIMHEI

1 ABTOMaTH3UpPOBaHHOE +
npoekTupoBaHue POC
2 MogenvpoBaHUe U 3KCIIepYMeHT B
C03,aHuM 3/1eKTPOHHBIX cpefcTB (I'TI03 + + +
3 HayuHo-uccreoBareibCcKasi paboTa +
4 TlpepaunioMHast TipakTHUKa +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, () OPMUPYeMBbIX NP U3yYeHUH JUCIHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMIETeHLMH, (POPMUPYeMbIX NPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATUN

npe/icTaB/ieHo B Tabsure 5.4

Tabmuma 5.4 — CooTBeTCTBHE KOMITETEHLMH W BWJIOB 3aHSTHM, (QOPMHUDYeMbIX TPH HW3yUeHUU

JACLIUTITUHBI

Buppl 3aHATHI

KomneTteHiun
Jlekumu
[IpakTrueckue 3aHATUS

JTabopaTopHbie paboThI
CamocrosiTenbHasi paboTa

@®opMbI KOHTPOJIS
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Ortuet 110
WH/VBUlyaJIbHOMY
3a/laHKI0, KOHCIeKT
CaMOIIOATrOTOBKHY, 3allyra
orueta, CobecenoBanHue,
OTueT 1o 1abopaTopHOM
pabore

OTIK-2 + + + =

6. InHTepakTHBHBIE MeTOABI 1 ()OPMBI OPraHU3aIUH 00yUeHHUsA
He npegycmorpeno PYII

7. JTabopaTopHbIe padoThI
HanmeHoBaHue mabopaTopHbIX paboT rprBesieHo B Tabnurie 7.1.
Tabmuua 7. 1 — HanmeHoBaHMe 1abopaTopHbIX pabot

v L s
I L =
3 = =
Z 5
> U
Ha3Banus pa3enoB HanmMeHoBaHue 1ab0paTOPHBIX paboT z - 2 &
o S E
S g =
2 o' O
= S
5 cemecTp
2 MogenupoBaHye aHa/IOrOBBIX U BrinonHenue 3agaHui, 36 OIIK-2
LM(POBBIX YCTPOUCTB Npe/lyCMOTPeHHbIX T3 1 KaneHJapHbIM
ry1aHoM rpoekra I'TIO
Wtoro 36
Nroro 3a cemecTp 36
8. IlpakTHyeckue 3aHATHUA (CEMUHAPBHI)
HaumeHoBaHMe TIpaKTUUeCKUX 3aHSTHH (CeMUHApOB) TIpUBeieHo B Tabsuie 8.1.
Tabmuua 8. 1 — HaumeHOBaHMe MPaKTHYeCKUX 3aHATUN (CeMUHApPOB)
T <5}
= s
g s =
HavMeHOBaHMe MpakThueCKUX 3aHATHUN g > U
Hassanws paszesnos 2 " S
(cemuHapoB) s S E
S 8 =
2 o O
= S
5 cemecTp
1 Hactpotiika koHpurypaiuu CAIIP | BeinmonHeHue 3ajjaHul, 10 | OIIK-2
CXeMOTeXHUKU A1 rpoekTos I'TIO rpeflycCMOTpeHHbIX T3 1 KajleHapHbIM
rianom ripoekta I'TIO
Wroro 10
4 Mojieiv aHa/IOrOBbIX KOMITIOHEHTOB | BbInosiHeHYe 3alaHul, 10 OI1K-2
npelyCMOTpeHHbIX T3 U KajieH/lapHbIM
ry1aHoM rpoekra I'TIO
Wroro 10
5 Mogieny MQpoBBIX KOMIIOHEHTOB | BbinosiHeHWe 3a/jaHui, 10 OIIK-2
rpe/lyCMOTpPeHHbIX T3 U KasleHjapHbIM
ry1aHoM rpoekra I'TIO
Nroro 10
6 Pabora Haz oTueToMm 110 3Tamny ['TIO, | BeirosHeHye 3ajaHUM, 6 OIlK-2
rpe3eHTaley U [J0K/1aZ,0M Npe/lyCMOTPeHHbIX T3 1 KaneHJapHbIM
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ruianom ripoekta I'TIO

HToro

Wtoro 3a cemecTp

36

9. CamocrosTesibHasA pabora
Busibl camocTosiTesTIbHOM paboThI, TPYAOEMKOCTh 1 (hOpMUPYeMble KOMIIETEeHLIMH TIPe/[CTaB/IeHbI B

Tabmmme 9.1.
Tabsuria 9.1 - Bugbl camocTosiTesTbHOM pab0ThI, TPYZI0EMKOCTb U (JOPMUPYeEMbIe KOMITETEHIIUH
v L=
= a =
s = 0
o U T
Buapl camMmocTosiITEIEHOM = > o
Hassanus paszesnos s - =T DopMbI KOHTPOJIS
paboThI L s g
S g =
A Q2
= S}
5 cemecTtp
1 Hactpotiika [Togroroeka K 8 OIlIK-2 Koncriekt
KoHurypauuu CATIP TpaKTU4Ye CKUM 3aHATUSM, CaMoI1oAroToBky, OTuer
CXeMOTeXHUKU ISl ceMHHapam 10 UHAUBUAYATbHOMY
npoekros I'TIO 3aganuto, CobeceoBaHme
p [TpopaboTKa JIeKLIMOHHOTO 2 A ’ A
Marepuasa
Nroro 10
2 MogenupoBaHue [ToaroroBka K 16 |OIIK-2 3amura oryera, KoHcriekr
aHaJIOrOBBIX U LIU(PPOBBIX | IPAKTUYECKHUM 3aHSTHSIM, CaMoMoAroToBky, OTuet
YCTPOWCTB ceMHHapam 0 UHVBUAYaTbHOMY
[TpopaboTKa JIeKIIMOHHOTO 2 3a'£éaHH}O’ OT?,ET réo
Marepuana JlabopatopHo# pabore,
CobecenoBaHue
OdopmiieHre 0TUETOB TI0 20
nabopaTtopHbIM paboTam
Utoro 38
3 PeakTop BXOAHBIX ITpopaboTKa JIeKIMOHHOTO 2 |OIIK-2 Koncrekr
CUTHAJIOB B MPOrPaMMHBIX | MaTepuasa CaMOMO/TOTOBKH,
kKomriekcax MicroCAP u Vitoro 2 CobecenoBaHue
OrCAD
4 Mojeny aHa/ioroBbIX [Togroroeka K 16 |OIIK-2 Koncriekt
KOMIIOHEHTOB MpaKTUYe CKUM 3aHATUSM, CaMonoAroToBky, OTyet
ceMHHapam 10 UHAUBUAYATbHOMY
ITpopaboTKa JeKIIMOHHOTO 2 sapanmio, Cobecesoparie
Marepuasa
Nroro 18
5 Mogenu 1ju¢poBbIX [ToaroroBka K 20 |OIIK-2 Koncrekr
KOMIIOHEHTOB TpakTUYye CKUM 3aHATUSM, CaMonoAroToBky, Otuet
ceMHHapam 0 UHVBUAYaTbHOMY
[TpopaboTKa JIeKIIHOHHOTO 2 saganmto, CobecesioBare
Marepuasna
Ntoro 22
6 Pabora Haz oTueToM 10 | IToAroToBKa K 16 |OIIK-2 KoHncniekT

srany I'TIO,

MMPpaKTHU4YeCKHUM 3aHATUAM,

CaMoroAroToBku, Otyer
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npe3eHTaLel 1 ceMHHapaM 110 UHUBU/Ya/IbHOMY
JIOKJ1aZiOM TTpopaBoTKa JIeKIHOHHOrO 2 3apanuto, CobeceoBaHMe
Marepuasa
Ntoro 18
Wtoro 3a cemecTp 108
Wtoro 108

10. KypcoBas pa6oTa (nmpoeKr)
He npegycmorpeno PYII

11. PediTMHrOBas cucTeMa AJIA OL[€HKH YCII€eBd€MOCTH CTYAEHTOB

11.1. Ban/bHbIe OLeHKH /11 3/IEMEeHTOB KOHTPOJIsl
Tabnuiia 11.1 — banibHbBIe OLIEHKH /IS 37IEMEHTOB KOHTPOJIS

. . MakcrmanbHbIN
. MakcyManbHbIN MaxkcuManbHbIN
DneMeHThI yueOHOM 0asin 3a mepuo/, Bcero 3a
6am1 Ha 1-yro KT c| ©Gann 3a nmepuop,
JleaTeIbHOCTH mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
5 cemecTtp
3aiumTa oTueta 10 10 20
Koncniekt 5 5 5 15
CaMOITIOZIrOTOBKH!
Otuert no 10 10 10 30
VHAUBUYaTbHOMY
3a/JaHUI0
Ortuert 1o ysabopaTopHOi 10 10 20
pabote
CobecenoBaHue 5 5 5 15
WToro makcumym 3a 20 40 40 100
Mepuoz
Hapacrarorym utorom 20 60 100 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a/IOB B OLIEHKM 3a KOHTPOJIbHBIE TOUKHU TIpeZiCTaB/IeH B Tabmuie 11.2.
Tabsura 11. 2 — TTepecueT 6a/i/IoB B OLIEHKH 3a KOHTPOJIbHBIE TOUKH

basnnbl Ha 1aTy KOHTPOIBHOM TOYKH Orenka

> 90% oT MaKCHMasbHOM cyMMbI 6asinoB Ha gaty KT 5

Ot 70% 10 89% oT MakcMMaabHOW CyMMBbI OasioB Ha gary KT

4
Ot 60% 1o 69% oT MakcMMasbHOM cymMMbI OansioB Ha gaty KT 3
2

< 60% oT MakcuMaJIbHOM cymMMbI OasiioB Ha Aary KT

11.3. Ilepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/yHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPAJULIMOHHYIO U MEXYHapOAHYIO OLIeHKY MpeJcTaB/eH B Tabmuie

11.3.
Tabmuna 11. 3 — ITepecueT cyMMbI 6a/7IOB B TPAJULIMOHHYIO U MEXKIYHAPOHYIO OLIEHKY
WToroBast cymMmma 6asio,
Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)
9K3aMeH
5 (OTMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
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85 -89 B (oueHb x0po1110)

4 (xopolLo) (3auTeHO) 75 -84 C (xoporuo)
70 -74 D ( )
OBJIETBOPUTEILHO
3¢ Y ) 65 - 69 4 P
7IOB/IETBOPUTENBHO) (3aUTEHO
y P 60 - 64 E (mocpezncTBeHHO)
2 (HeyROB/IETEOPUTEILHO) (He Hwxe 60 6asioB F (HeyzmoBieTBOpUTEJILHO)

3aUTEeHO)

12. Yue6Ho-MeTOqHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTEparypa

1. KomrisloTepHOe MOJeTMpOBaHHUE U MPOEKTUpPOBaHMe: YueOHoe mocobue / CamukaeB HO. P. -
2012. 94 c. [DnektpoHHbIM pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/2548, nata
obparenus: 26.02.2017.

2. YuebGHoe mocobme «MeToibl aHa/nM3a W pacueTa 3MeKTPOHHBIX CxXeM»: [[s HarpaBiieHuUst
noarotoBku 210100.62 «3neKTpoHUKa U HAHO3/IeKTPOHKKa». [Ipoduib: «IIpombiiiieHHast 3/71eKTPOHUKAa»
/  Jleroctraee H. C. - 2014. 230 «c. [DOnekrpoHHbiii pecypc] - Pexum pgoctyma:
https://edu.tusur.ru/publications/4281, mara obpaijenus: 26.02.2017.

12.2. lono/siHMTe/IbHAA IMTeparypa
1. Kapnamyk B.W. DnektponHasi mabopatopusi Ha IBM PC. ITporpamma Electronics Workbench
U ee NpUMeHeHHe: MOHOrpadwus - 2-e U3z, fom. u nepepab. - M. : Conos-P, 2001. - 726 c.: un. Beero: 2,
cu3l (1), cu35 (1) (Hamume B 6ubmioreke TYCYP - 2 3k3.)

12.3 Yue0HO-MeTOANUECKHE ITOCO0H

12.3.1. O6s3are/ibHbIE Y4eOHO-MeTOAMYECKHe MOCo0us

1. Altium Designer. SolidWorks. Yacte 2. CxemoTexHHueckoe TpoeKTupoBaHue: COOPHHUK
TpaKTUYeCKUX 3a/JaHui 10 TIPOEKTUPOBaHUIO mMeuaTHbIX y3/10B POC / O3epkun [. B. - 2012. 50 c.
[OnekrponHslii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/1554, mara obGparteHus:
26.02.2017.

2. CxemoTexHMKa: MeTtoguueckue ykKasaHusi [JI1 IIPOBeJeHUS TNPaKTUYeCKUX 3aHATUM /
Macanos E. B., Osepkun [I. B. - 2011. 22 c. [OnektpoHHbiii pecypc] - Pexum poctymna:
https://edu.tusur.ru/publications/1200, fata obpamenus: 26.02.2017.

3. CxeMOTexHMKa DS/eKTPOHHBIX CpeACTB: MeToauueckue yKa3aHWs [0 OpraHu3alyy
caMmocTosTesIbHOM paboTel cTyzgeHToB / Macanos E. B., O3epkun []. B. - 2012. 20 c. [OneKTpoHHBIH
pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/1476, gara obpamenus: 26.02.2017.

4. KoMmribsloTepHOe MO/ie/TMpOBaHWe M TNpoeKThpoBaHue. JlabopaTopHbiii npaktukym. Yacts 1:
MeTtoauueckue ykaszaHus K JsiabopatopHbiM paboram / CamukaeB FO. P. - 2012. 39 c. [DyieKTpoOHHbIM
pecypc] - Pexxum goctymna: https://edu.tusur.ru/publications/2547, nara obparrenus: 26.02.2017.

12.3.2 YueOHO-MeTOAMYECKHe MTOCO0MS /IS JIMI] C OTPAaHHUYEHHBIMHA BO3MO)XHOCTSIMH 3I0POBbA

YuebOHO-MeTOAMYeCKUE MaTepHaJbl [jisi CaMOCTOSITeIbHOW M ayJUTOPHOM pabOoThl 00yUaroIuXCst
W3 UMC/a WHBaIWJOB MPeAOCTaB/IsOTC B (hopMax, aZlaTUPOBAHHBIX K OTPaHMYEHUSIM UX 3/J0POBbSI U
BOCTIpUSITUS MHOPMaLIWK.

Jiis1 a1 ¢ HapyLUeHUsIMH 3peHus:

- B (hopMe 3/1IeKTPOHHOT'O [JOKYMEHTa;

- B [1eyaTHOW (hopMe yBe/IMYeHHbIM IIPU(PTOM.

Jisi man ¢ HapyLueHUusIMM CJIyXa:

- B (hopMe 3/1eKTPOHHOIO JOKYMEHTa;

- B MeyaTHOU (popme.

Jinsi mun ¢ HapyLueHUusIMHM OIIOPHO-JABUrare/IbHOrO anmnapara:

- B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B MeyaTHOU (popme.
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12.4. Pecypcel cetn IHTepHeT

12.4. ba3bl JaHHBIX, TH()OPMAIHOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMbI U Tpefyemoe
porpaMMHoe obecrieyeHHe

1. TlownckoBbIe cuCTeMBbI IIMPOKOTO MprMeHeHus1 Yandex, Google; HayuHO-00pa3oBaTeibHbIHI

2. nopran TYCYPa edu.tusur.ru .

13. Marepua/ibHO-TeXHHYeCKOe ofecrieueHre JUCIHIUTHHBI
13.1. O6mue TpeOGoBaHNA K MaTepHAaIbHO-TEXHHYECKOMY 00eCIedeHHI0 AU CILUTITHHBI

13.1.1. MaTepua/bHO-TEXHHUECKOE 00ecrieyeHue /ISl IEKIMOHHBIX 3aHATHH
[ns mpoBefieHUs1 3aHATHN JIEKLMOHHOTO TWIIA, TPYMIOBLIX W WHAUBUAYaJbHbIX KOHCY/bTaLU,
TEKYI[er0 KOHTPO/ISI U TPOMEXKYTOUHOH aTTeCTal[ii MCII0/b3yeTCsl yueOHasi ayJUuTOpusi C KOJIMYeCTBOM
TOCAJIOYHBIX MeCcT He MeHee 24, 00opymoOBaHHasi [JOCKOW, KOMITBIOTEDHOW IJIa3MEHHOW TIaHelbl0 U
CTaH/IapTHOM yueOHOW Mebesbio.

13.1.2. MaTepua/IbHO-TeXHHYeCKoe obecrieueHue /il NPaKTHYeCKHX 3aHATHI

[ns mpoBefeHUsi TIPAKTUUYeCKUX (CeMUHAPCKUX) 3aHATUM MCIONb3yeTcsi ydyeOHasi ayuTopus
(;mabopatopust I'TIO), pacronoxkenHast o agpecy 634050, Tomckast o6nacts, T. Tomck, ip. JlenuHa,40, 4
3Tax, ayd. 403 mi.k. CocraB obopyznoBaHusi: YuebHasi MeOenb; [locka MarHUTHO-MapKepHasi - 1I1T.;
KommyTarop D-Link Switch 24 port - 1 mT. ABTOMaTH31pOBaHHOE pabouee MeCTO - KOMITbIOTEPHI K/lacca
He Hwke [IDBM INTEL Celeron D336 2.8 I'Tu. -12 wT. Mcnonab3yeTcsi /iMlieH3MOHHOe TPOrpaMMHOe
obecrieueHre, makeTbl Bepcweld He Hke: Microsoft Windows XP Professional with SP3/Microsoft
Windows 7 Professional with SP1; Microsoft Windows Server 2008 R2; Microsoft Office 2010.
CepeepHas ctanius (1 mt.). Hoyroyk ASUS A6JC (1 mrt.). ITpunrtep u/6 Xerox Phaser 3125 (1 mirt.).
[MpunTep uetHout HP Color LJ 3600 (1 wT.). Mynstumeauiinbiii ipoektop Toshiba TDP-T350 (1 ).
Ckanep Mustek P3600 (1 mit.).

13.1.3. MaTepua/ibHO-TEXHHYeCKOoe o0ecreueHue /ijis 1abopaTopHbIX padoT

Ons  mipoBesieHWs1 J1aDOPAaTOPHBIX 3aHATHM  WCIONb3yeTcs yuebHasi saboparopusi I'TIO,
pacrionioykeHHasi Tio agpecy 634050, Tomckas obnactb, T. Tomck, 1ip. JleHuHa,40, 4 atax, aya. 403 K.
CoctaB obopynoBanus: YuebHasi mebesb; [locka MarHUTHO-mMapkepHasi - 1 mrT.; Kommyratop D-Link
Switch 24 port - 1 wT. ABTOMaTU3MpOBaHHOe pabouee MeCTO - KOMITbIOTEPhI Kiacca He Hke [I9BM
INTEL Celeron D336 2.8 I'Tu. -12 mr. Vcrnonb3yeTcs JMIeH3MOHHOe TPOrpaMMHOe obecrieueHue,
naketbl Bepcueil He Hike: Microsoft Windows XP Professional with SP3/Microsoft Windows 7
Professional with SP1; Microsoft Windows Server 2008 R2; Microsoft Office 2010. CepBepHasi cTaHLIUs
(1 wrt.). Hoytoyk ASUS A6JC (1 wt.). I[Ipuntep u/6 Xerox Phaser 3125 (1 wr.). IIpunTep uBeTHOM HP
Color LJ 3600 (1 wrT.). Mynsrumeauiiabiii mpoektop Toshiba TDP-T350 (1 wt.). Ckanep Mustek P3600
(1 wr.).

13.1.4. MaTepua/IbHO-TEXHHYeCKoe o0ecrieueHue /Jijisi CaMoCTOsITe/IbHOH PadoThI
Ilnst camocTosITe/IbHOM PabO0ThI KCIIOB3yeTCss yueOHast ayguTOpus (KOMITbIOTEPHBIM K/lacc),
pacrosiokeHHas 110 agpecy 634050, T. Tomck, np. JlenuHa, 40, 3 3Tax, ayg. 302. CoctaB 000pyHOBaHMUS:
yueOHasi Mebesb; KomrbioTepbl Kiaacca He Hibke [IDBM INTEL Celerom D336 2.8ITw. - 10 1T,
KOMMbIOTephl mozakmtoueHbl K ceth MHTEPHET wu  obecreuuBarOT JAOCTYNl B 3/7€KTPOHHYIO
MH(pOpMaIMOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEpCUTETa.

13.2. Marepua/ibHO-TEXHHYECKOEe 00ecnedeHre JUCIMITIHHBI /IS JIUI C OrPaHUYeHHbIMH
BO3MO)XHOCTSIMH 3/10POBbSI

OcBoeHue JUCHUITIMHBI uijamu ¢ OB3 oCylecTBIsS€TCS C UCIMIOb30BaHUEM CPeCTB 00yUyeHuUs
o0111ero U crieliaIbHOTO Ha3HAUeHMS.

[lpy oOyyeHUH CTyAE€HTOB C HapPYILIeHHSIMH CJIyXa TIPeAyCMOTPEHO HCIO/Ib30BaHUe
3BYKOYCW/IMBAIOLIle anmapaTtypbl, MY/JAbTUMEIUWHBIX CPeACTB M JPYyrUX TEeXHUYEeCKHUX CpeJCTB
nipreMa/mepesiaud yueOHoH MH(OpMaIK B AOCTYIHBIX (opMax fjisi CTYZAEHTOB C HApYIIeHUsIMHU CJTyXa,
MOOW/IBHOM CHUCTeMbl O0yueHusi [jis CTYAeHTOB C WHBaIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOW
CHCTeMbl. YueOHasi ayZJUTOPHUs, B KOTOPOM OOyuarOTCsS CTYAeHTbl C HapyllleHHeM ciiyxa, 0b60pymoBaHa
KOMIbIOTEDHOW TEeXHUKOM, ay[JMOTeXHUKOW, BUJEOTEeXHWKOW, 3/IeKTPOHHOW [JOCKOW, MY/JIbTUMeOUNHOM
CUCTEMOI.
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[lpu obyueHHWH CTyIE€HTOB € HapyIIeHHSIMM 3PeHUAMH I[IPeAyCMOTPEHO WCIIONb30BaHHE B
NeKIIMOHHBIX U yueOHBIX ayIUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/areHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha [JOCKe W/Y CJ1aiifia Ha 3KpaHe) MpH MOMOIIY BUeOyBeInunTenel /17 yajieHHOro MpocMoTpa.

[Tpu 00yyeHHH CTYJEHTOB C HapyILIeHUSIMH ONOPHO-/BUraTe/IbHOrO anmapara HCIo/Ib3yHTCS
asbTepHaTHMBHbIe yCTPOMCTBA BBOZA MH(OPMAaLMM U [pyryve TexHUUecKue CpejCcTBa MpHeMma/repefadyut
yueOHOI MHGbOpPMAaLMK B JOCTYIHBIX (opMax AJisi CTYAeHTOB C HapylLIeHUsMU OTMOPHO-ABUraTebHOTO
anrapara, MOOM/IbHOM CHCTeMbI 00yUeHHUs A7Is1 JIFOZiel C MHBAIMJHOCTBIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOH/Y OIeHOYHBIX CPEeACTB H MeTOANYECKHEe PeKOMeH/Jal[uH

@DOH/T OLIEHOYHBIX CPEeACTB M THUIOBble KOHTPOJIbHBIE 3aJlJaHUsl, WCIIO/Ib3yeMble [Js1 OLIeHKU
chOpMUPOBaHHOCTU M OCBOEHMS 3aKpeIUVIeHHbIX 3a JUCLUIUIMHOW KOMIIEeTeHLIW TMpH TpPOBeJeHUUN
TEeKYII[eH, TTPOMEe)KYTOUHOM aTTeCTal[|| I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKeHUH K paboueli mporpaMme.

OO6yueHue 10 AUCLIUIUTMHE COOTBETCTBEHHO TIepeurc/ieHHbIM BbIIIe AUJAKTUUeCKUM eJUHULIaM

opranusyet pykoBogutenb rpymnnbl I'TIO. OH ke onpezaenser HeoOXoAuMyH TIyOUHY
03HAaKOMJIEHHSI CTY/IeHTOB TIPOEKTHOM TPYIITbI C KOHKPETHBIMU YUeOHBIMU M MeTOuue CKUMH HU3aHUSMU
COOTBETCTBEHHO MPOGUIIIO BBITIO/HAEMOTO MPOEKTa.

[Tocre neKUWMi W CAMOCTOSITEJIbHOM TIPOPAabOTKH CTy[eHTaMu COOTBETCTBYIOIEro paszesia
PYKOBOJMTE/b TIPOEKTHOM TPYIIbl TMPOBOJUT CO CTYE€HTAaMU-yUaCTHUKaMH 0O0CyxaeHHe B (dopme
ceMHHapa, UMeIOLL[ero 1e/Ibl0 yTOYHUTh [TOHWUMAaHUe U IPOSICHUTE MOMEHTBHI, BbI3bIBAIOLLMe 3aTPyAHEHUS.

PaboTa 1Mo BBINIOJHEHUIO TPOEKTHOTO 3aZlaHMsI OPTaHMU3yeTCsl B COOTBETCTBUHU C KaJIeHAApPHBIM
riaHoM ripoekta I'TIO, npeacraBnenHoro B AVIC T'TIO.

OrleHKa yuyeOHOUW /1eATeJIbHOCTA CTyJAEeHTa Ha KOHTPOJIbHBIX HeeNssX W TI0 WUTOraM CeMecTpa
TIPOBOZAUTCSI HAa OCHOBe 0OasuTbHO-PeHTUHIOBOM CHCTEMBI, C TlepecyeToM CyMMbl PEMTHHTOBBIX 0a/ioB B
TPaJULMOHHYIO OLIEHKY.

B koH1e cemecTpa kakgas rpynna I'TIO roToBAT OTYET M 3allyllaeT ero rnepej arrecTalOHHO-
skcriepTHOW Komuccued (AJK), yTBepKAeHHOM B YCTaHOBJEHHOM TOpSiAKe TPUKA30M peKTopa.
BricTaBiieHHast KoMHCCHell ceMeCTpOBasi OlleHKa (9K3aMeH W/ 3a4eT C OLIeHKOM) OTpa)kaeTCsl B 3aUeTHOU
BeloMOCTU U B AtTectariuoHHoMm yicte AVC I'TIO.

14.2 TpeooBaHus K (POHY OLIEHOUHBIX CPE/CTB /AJIfA JIUI] C OTPAHUYEHHBIMH BO3MO)KHOCTAMH
3/10POBbsI
[nst CTyIeHTOB C WHBAJWJHOCTBIO MPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIEHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tabsuile.

Taﬁmma 14 - I[OHOIIHI/ITEJII)HBIE CpeACTBaA OLl€HUBAHUA /Il CTYJ€HTOB C UHBA/IN/THOCTBH0

Kareropuu cTyzieHTOB

Bu/ibI JONO/THUTETbHBIX OLIEHOUHBIX
CpefCTB

®dopMbI KOHTPOJISI ¥ OLIEHKH
pe3ysbTaTtoB 00yUeHust

C HapylieHUsIMU
ciyxa

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PaOOThI

[TperMyIiieCTBEHHO MMCbMEHHast
TIpOBepKa

C HapylieHusIMU
3peHust

CobecezoBaHue 110 BOTIPOCaM K 3auerTy,
OTIpOC T10 TEPMHUHAM

[TperMyI1iieCTBEHHO yCTHasi IpOBepKa
(MHAUBUAYATBHO)

C HapylieHUsIMU
OTOpHO-
JIBUTaTeIbHOTO
anmapara

PeliieHe MCTaHIIMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMeHHbIe
caMocCTosTe/IbHBIe Pab0ThI, BOTIPOCHI K
3aueTy

[TpenMy111eCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHUUeHHUSIMU T10
o0IIIeMe TUIHHCKUM
TOKa3aHUsAM

TecTbl, MUCbMEHHBIE CAMOCTOSITE/IbHbBIE
paboTkI, BOMIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[TpermMy11iecTBEHHO TIPOBEPKa
MeTO/JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarol1erocst Ha MOMeHT ITPOBepPKU

14.3 MeToguueckHe peKOMeHJalMy 10 OL{eHOYHBIM CPeACTBaM /JIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMM 3/J0POBbSI
Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opMma TIpeoCTaB/ieHusl 3alaHui
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OLI€eHOYHBIX CPE/ICTB, @ UMEHHO:

- B reuaTHou dopme;

- B MeyaTHOM (hopme C yBe/IMUeHHBIM LIPU(PTOM;

- B (hopMe 3/IeKTPOHHOTO [JOKYMEHTa;

- METO/IOM UTeHUsI aCCUCTEHTOM 3a/laHusl BCITX;

- TripeZioCcTaB/IeHre 3a/laHusl C UCT0/Ib30BaHUeM Cyp/oTiepeBo/ia.

CTygeHTaM C WHBA/TUAHOCTBHIO YBE/MUMBAETCS BPeMsi Ha TOJTOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMPOCHI. [ TaKUxX CTy[EeHTOB IpeyCMaTpuBaeTcs JOCTynHasi ¢opma MpefocTaB/ieHuss OTBETOB Ha
3a/laHus1, @ UMEHHO:

- MMCbMeHHO Ha OGymare;

- Habop OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCIO/Ib30BaHHEM YCJIYT aCCUCTEHTa;

- TIpe/iCTaB/ieHe OTBETOB YCTHO.

[Mporieaypa oljeHWBaHUsI pe3y/bTaTOB O0OyueHUs UHBAIU/OB IO AWCLUIUIMHE TpeJyCcMaTpUBaeT
nipefiocTaB/ieHre nHdopMaruy B (hopMax, a/JallTUPOBAaHHBIX K OTPAHUUYEHUSIM WX 3[J0POBbsI U BOCTIPUSITUS
VH(bopMaLu:

JIns M1 ¢ HApyIIeHUsIMM 3PeHHUsI:

- B (hopMe 3/1IeKTPOHHOTO [JOKYMEHTa;

- B MeyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.

Jins i ¢ HapylIeHUusIMM cJTyXa:

- B (hopMe 3/IeKTPOHHOTO [JOKYMEHTa;

- B IeyaTHOM (popme.

Jis i1 ¢ HapylIeHUsIMHM ONOPHO-ABHIaTe/IbHOI0 anmnapara:

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- B MeyaTHOM (popme.

I[Tpu HeoOxoAMMOCTH Ayisi 0OyUAIOIIMXCS C MHBAIMAHOCTBIO TPOLeypa OLieHWBaHUsI pe3y/IbTaToB
00y4eHUs1 MOXKET TPOBOJJUTHCS 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
Mertopo/iorus ucciegoBanui u npoekruposanus (I'T1I02)

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

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

HanpagnenHocts (mpodusb): [IpoeKTHpOBaHHe M TeXHO/IOTUSI Pa/i03/IEKTPOHHBIX CPe/ICTB

dopma 0OyueHUs: OUHAsA

dakynsreT: PK®, PagnokoHCcTpyKTOpCKHi (haKyabTeT

Kadenpa: KUIIP, Kadegpa KoHCTpyHpOBaHUs U MPOU3BO/JCTBA Pajuoaniaparypbl

Kypc: 3

Cemectp: 5

YuebOHbI# 11aH Habopa 2013 rozga

Pa3paboTumku:
— [Houent Kag. KIIIP Yepusiies A. A.

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

OIIK-2

CIT0COOHOCTBIO BBISB/IATE

eCTeCTBeHHOHAYUYHYIO CYI{HOCTb TpobreMm,

BO3HMKAIOIMX B X0/le TIpodeCcCroHaTbHOU

JlesiTeIbHOCTH, TIPUBJIeKaTh [l UX pellleHus
COOTBETCTBYIOLUN (DU3HUKO-MaTeMaTHueCKU

arrapar

ITo/bKeH 3HaTh METO/0/IOTHYeCKHEe
TIPUHLIWTIBI KCC/TeI0OBAHUM U
[IPOEKTUPOBAHUS B PaZj03/IeKTPOHUKE;
TIPUHLIUTIBL MO/I/TUPOBAHUSI TTPOLIECCOB B
9JIEKTPUUECKUX CXeMax IMPOEKTUPYEMBIX
v3enn;

ITo/DKeH yMeTh CTPOUThL MOJIJIN
3JIEMEHTOB U BBITIO/THATH MO/Ie/TMPOBAHKe
CXeM Cpe/[CTBaMU ITPOrPaMMHBIX
kKomIuiekcoB MicroCAP, OrCAD, mi6o
AQHA/IOTUYHBIX;

IorkeH Ba/ieTh HaBbIKAMHU
MIPAKTHUeCKOr0 OCBOEHHS U IIPUMEHEeHHsT

CTaHAaPTHBIX ITaKETOB KOMIIbIOTEPHOI'O
MO e/TMPOBaHHA CXeM U IPOLIeCCOB;

OO1Me XapaKTepUCTHKH TI0Ka3aTeseld M KPUTEePUEB OLIEHWUBAHUS KOMITeTEHIIUM Ha BCeX 3Tarax
TIpUBe/leHbI B Tabsuile 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OTMMUHO (BBICOKMM
YPOBEHD)

Ob6nagaet (hakTHUe CKUMHU
Y TeopeTHYe CKUMH
3HAHUSIMU B TIpeJiesiax
n3yJaeMoii 0bmacTy ¢

OO6sasaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /ISl Da3BUTHS
TBOPUECKHX PELIeHHH,

KonTponupyet paborty,
TIPOBOJUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

TIOHMMaHWeM TPaHHUI] abcTparpoBaHus
MIPUMEHHUMOCTH nipobsiem
Xopotuo (6a30Bbiii | 3HaeT ¢dakThl, NpuHLUILI, | O6aaeT Arara30HOM BepeTt 0TBeTCTBEHHOCTH 3a

3ajay

yPOBEHbB) TIPOLIeCChI, 00IIHe MpaKTUUeCKUX YMEHUM, | 3aBeplleHue 3a/au B
TIOHSITHS B TIpe/iesiax TpeOyeMbIX /JIsl pellieHrsT | UCC/IeI0BaHuUH,
r3yuaemoii obsactu orpe/ie/iIeHHBIX MPo0/IeM B | TIPUCIIOCA0/TMBaeT CBOe

o06sacTu ucce[0BaHUs TIoBe/IeHNe K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM

YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6saiaeT OCHOBHBIMH PaboraeT nipu ripsiMmoM

0 (IoporoBbIi 00IMMY 3HAHUSMH yMeHUsIMH, TpeOyeMbIMU | HAO/TFOeHUH

YPOBEHbB) [JJ1s1 BBITIO/THEHUSI TIPOCTBIX

2 Peanu3anus KOMIeTeHI[UH

2.1 Komnerenuusa OITK-2
OITK-2: criocoOGHOCTBIO BBHISIBASTH €CTeCTBEHHOHAYUHYIO CYI[HOCTh MpoO/ieM, BO3HUKAIOIIUX B
xo7le TpodeCCUOHATBLHOU /leaTeTbHOCTH, TPUB/EKAaTh [/ WX pellleHHsi COOTBEeTCTBYHOIIUM (U3HKO-
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MaTeMaTUueCKWH amrapar.

st bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTh Psifi 3TaroB. DTarbl GOpMUPOBAHKS
KOMIEeTeHLIUM, NpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM W MCIOJIb3yeMble CpeJCTBa OLIeHWBAHUS
TnipeZicTaB/IeHbl B Tabmuiie 3.
Tabsuria 3 — OTariel HOPMUPOBAHUS KOMIIETEHI[UH U UCITO/Ib3yeMble CPeZICTBA OLeHUBAHUS

Y TIPOEKTHPOBaHKsI B
Pa/iM03/1eKTPOHUKE;
TIPUHLIUIIBI
MO/Ie/TUPOBAHUS
TIpOLIeCCOB B
3/IeKTPUUeCKUX CXeMax
MPOEKTUPYEMbIX U3/e/ni

MOZe/TMPOBaHue CXeM
CcpeACcTBaMU
MPOrPaMMHBIX
KomruiekcoB MicroCAP,
OrCAD, mbo
AHAJ/IOTUUHBIX

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue MeTOZ0/I0rUue CKUe CTPOUTH MO HaBbIKaMU MPaKTHYeCKOro
3TaroB TIPUHLUIIBI UCC/IEJOBAaHUM | 3/IEMEHTOB U BBITOMHATE | OCBOEHUS M TIPUMEHEHUS

CTaH/IapPTHBIX TTAKETOB
KOMITBFOTEPHOTO
MOZIe/TUPOBAHUS CXEM M
TIPOLIeCCOB

Bunpbl 3aHATHI

* IlpakTnueckue
3aHSTHS;

* JlaboparopHbie
paboThi;

* Jlekuuuy;

* CamocTrosTesbHas
paborta;

 IlpakTuueckue
3aHSITHS;

* JlabGopartopHble
paboThi;

* Jlekumu;

* CamocTrosiTe/ibHas
pabora;

* JlaboparopHble
paboThi;

* (CamocTodTenbHas
paborta;

Wcnons3yemblie
CpeJCTBa
OLIeHUBaHUs

* Ortyet no
naboparopHoii pabote;

* Oruer 1o
WH/IUBUyaIbHOMY
3a/IaHUIO;

* KoHcriekT
CaMOTIOAATOTOBKY;

* CobecemoBaHue;

* uddepeHLIPOBaHHbI
U 3auerT;

* Otyer no
naboparopHoii pabore;

* Ortuer no
WH/IUBUZyaTbHOMY
3a/IaHUIO;

* KoHcnekr
CaMOTIO/IrOTOBKH;

* CobecegoBaHue;

* uddepeHIMPOBaHHbI
U 3auerT;

* Otyer no
naboparopHoii pabore;

* Oruert no
VH/IUBUYaTbHOMY
3a/IaHUIO;

* uddepeHLPOBaHHEI
U 3aueT;

d®opMy/nMpoBKa TOKa3aTejeil W KpuUTepreB OLieHMBaHHUsSl [JaHHOM KOMIIeTeHLIMU IpUBeJeHa B

Tabmme 4.
Tabmuiia 4 — IToka3aTe/id M KpUTEPHM OLleHMBAHMsI KOMIIETeHL[MH Ha JTarnax

Cocras 3HaTb YMmetb Bnagets
OtmuHo * Ob6nagaer * O6nagaer auana3oHoM | * KoHTtponupyet pabory

(BBICOKMI YPOBEHbD)

(hakTHueCcKuM 1
TeOpeTUYeCKUM 3HAaHUEM
B 00/1aCTH BBISIBJIEHUST
eCTeCTBeHHOHayYHOU
CYIIHOCTH TIpOGIeM
VICC/Ie[JOBAHUSA U
rpoektupoBanus POC,
TIpUBJI€YEHUS
COOTBETCTBYHOLLIETO
(ur3uKo-
MareMaTHhyeCcKoro
anrapara C TOHUMaHueM
rpaHUL] IPUMEHUMOCTH ;

MPaKTUYECKUX YMEHUM B
00s1acTH MeTo/I0B
WCCJIe/I0BaHNS,
MaTeMaTH4eCKoro
OTMCaHMUS,
MO/1e/TMPOBaHUs U
NIPOeKTUPOBaHUs,

TpebyeMbIX /Ijisi pa3BUTHS

TBOPUECKUX peLlIeHuH,
abcTparupoBaHus
npobrewm;

10 MaTeMaThyeCKOMY
OMMUCaHUIO,
MO/Ie/TMPOBAHMIO,
UCCAe0BaHUIO U/ WU
MPOEKTHUPOBAHMUIO,
MPOBOAUT CaMOOL|EHKY,
COBEPILIEHCTBYET
JlercTBUS paboThI;

Xoporiio (6a30BbIit

e JleMOHCTpUpyeT

* OO6nazaet AMana3oHOM

* beper
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YPOBEHb)

yBepeHHOe 3HaHue
OCHOBHBIX (DaKTOB,
TIPUHLIMIIOB, NPOLIECCOB,
OOLMX MOHATHH B
M3yuyaemoit 06/1acTy ;

MIpaKTUUeCKUX YMEeHHH,
TpeOyeMbIX /Jisl pereHust
orpeie/IeHHBIX ITpobieM
B 00/1aCTH UCC/IeIOBAHUS
W/VTY TIPOEKTUPOBAHUS;

OTBETCTBEHHOCTb 3a
3aBepllleHe KOHKPeTHOU
3a/lau¥ B UCCJIeIOBaHUN
W/WTU TIPOEKTHPOBAHUH,
rprcrocabivBaeT cBoe
TOBe/IeHHe K
o0cTOsITeNTHCTBAM B
petieHun ripobiem;

YnoBneTBOpUTETbH
0 (1oporoBbIv
YPOBEHb)

* O6nazmaet
TIOBEPXHOCTHBIMU
OOIIMMH 3HAHUSIMH;

* OO6magaeT 0OCHOBHLIMH
YMEHUSIMH, TpeOyeMbIMU
TSI BBITTOJTHEHMSI

* Tlonyyaer
TpUeM/IeEMBbIN pe3y/bTar
TOJIBKO TPU MPSIMOM

HabO/TIoIeHny 1
KOHCY/IbTaTUBHOMU
TIOMOIIY PYKOBOJUTEJIS;

IMMPOCTBIX 3a/1a4,

3 TunoBbie KOHTPO/IbHBIE 33/JAHUA
st peanu3aluy BBIIIETIEPEUMCIEHHBIX 3a/lau 00yYeHUs] UCIIOJb3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3aflaHus WK WHble MaTepHasbl, HeoOXoAMble AJIs1 OLeHKM 3HaHWM, YMeHHH, HaBbIKOB M (VM) OIIbITa
JesITeIbHOCTH, XapaKTepU3yHOIIUX STarbl (OPMUPOBaHUSl KOMIIETEHLIMM B MpoOLiecce OCBOEHHs
obpa3oBaTebHOM MPOrpaMMBl, B CIeAYIOIIEM COCTaBe.

3.1 Bonipocbl Ha CAaMOIIOATOTOBKY
— DBompockl Ha CaMOIOJTOTOBKY ONpeAe/sStoTCsS 00IIell TeMaTUKON YCTAaHOBOUHBIX JIEKI[UM
KOHKDeTHOW TemaTukoW BbinosiHsieMoro mnpoekta [TIO. [JokymeHTupytoTcsi B MHAMBUYya/lbHBIX
3aganusix AVC T'TIO.

3.2 Tembl MHAUBUYa/TbHbBIX 3a/JaHUA
— Tembl WHAVBHUIYaANbHBIX 3aJlaHUM OIpeZEISIOTCS TeMaTUKOW BbINIOHAEMOIO CTYZeHTOM
npoekTa I'TIO, nokymenTupyrorca B nauBugyanssbix 3agadax AVC I'TIO.

3.3 Bonipockl Ha cobecejoBaHue
— Bompocs! 1 cobeceoBaHUs OTIPeAESIOTCS TEMATHKOW BBITTOTHSIEMOTO CTY/IEHTOM TPOeKTa
I'TIO. CobecenoBanue poBoauT pykoBoguTenb npoekrta I'TIO B obujeynuBepcuterckuii Jens I'TIO.

3.4 Tembl 1a00paTOpPHBIX padoT
— BreinonHeHue 3a/jaHui, TIpelyCMOTPeHHbIX T3 U KajeHZapHbIM jiaHOM TipoekTta ['TIO

3.5 Bonpocs! AuddepenipppoBaHHoro 3auera

— Ha puddepeHLMpoBaHHBIM 3aueT BBIHOCATCA — CJIeAYIOLIUe
[MpyHLUIIBI MOJIe/IUPOBAHUSI Ha TIpUMepe 3/IeKTPUUeCKUX TPOLeCcCoB.
MaTeMaTH4eCKui arrapar.

— MogenvpoBaHre aHa/MOTOBBIX W LUQPPOBBIX ycTpoicTB. Co3laHre MNPUHIUIHATBHBIX CXeM.
Pe>xxuM paboThl pefakTopa cxeM, cucrtemMa MeHio. Co3faHue u300pakeHUs CXeMbl. PeJakThpoBaHUe
KOMITOHEHTOB. PeflakTrpoBaHue rpaduyecKrux CHMBOJIOB KOMITIOHEHTOB.

— BeoinonHeHue mogenvpoBaHus. AHanmu3 repexofHbix rpoiieccoB (Translent Analysis). Pacuer
yacToTHBIX XapakTepucTuk (AC Analysis). PacueT nepegaTouHbix (PyHKLMM. MHOrOBapUaHTHBIA aHa/IN3.
[TapameTpuueckass ontumu3anusi. CTaTuyeckuid aHaiv3 no Metoy MoHTe-Kapsio. Pacyetr pexkuma 1o
noctossHHOMY TOKy (Dynamic DC). Pacyer ManocurHaibHbIX MepefaTtouHbix ¢yHKuuid (Transfer
Function).

— Mogenu aHa/noroBbix KoMrioHeHTOB. OOiiue cBefieHUsI MOZeIN KOMIIOHeHTOB. IlaccuBHBbIe
koMmrnoHeHThl (Passive components). AKTHBHble KOMIIOHeHTBI ( Active components). JIuHeliHble U
HeNMHelHble 3aBUcHMMble HcTOUHUKM (Dependent Sources). JIuHeliHble yrmpaB/isieMble WCTOYHUKH,
3ajaBaeMble npeoOpa3oBanusmMu Jlarmaca (Laplace Sources). Makpomojenu, 3aflaHHbIe CXeMaMH
3amelrieHust (Macros). CoegunuTenu (Connectors).

— Mopenu 1u@poBbIX KOMIOHeHTOB. IIporpamMma pacueta mapameTpoB MoZe/ieli KOMIIOHEHTOB
MODEL. [TapameTpbl Mojiesieli LIM()POBLIX KOMIIOHEHTOB

TeopeTHuYecKre BOIPOCHI:
[TpumeHsieMblil  (PU3UKO-
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4 MeToanuecKue Marepuasbl
[nsi obecrieueHust mpoiiecca obyueHUst U pellieHus: 3aJjau 00ydyeHHsl UCTIONb3YIOTCS CIeAyIoIiue
Marepuarbl:
— MeToJuuecKhe Marepuarbl, Orpejersiolide TMpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITA [eATeTbHOCTH, XapaKTepH3yIOLIMUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
CoriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas 1uTeparypa
1. KomrmbloTepHOe MOzenMpoBaHUe 1 TIPOeKTHpoBaHHe: YuebHoe mocobue / CamvkaeB FO. P. -
2012. 94 c. [OnekTpoHHbIH pecypc] - Pexxum poctyna: https://edu.tusur.ru/publications/2548, cBo6oHBbIA.
2. YuebHoe mocobue «MeToApl aHanM3a M pacdeTa I€KTPOHHBIX CxeM»: [Iisi HarpaB/ieHUs
noarotoBku 210100.62 «DeKTpOHUKA ¥ HAaHO3J/IeKTPOHUKa». [Tpoduiib: «IIpombiiiiieHHas 3/1eKTPOHUKa»
/  Jlerocraee H. C. - 2014. 230 «c. [DnekrpoHHeli pecypc] - Pexum poctyna:
https://edu.tusur.ru/publications/4281, cBo60gHBIA.

4.2. lonoHUTe/IbHAA IMTepaTypa
1. Kapnamyk B.M. DnekrponHasi nabopatopusi Ha IBM PC. ITporpamma Electronics Workbench
U ee IpUMeHeHUe: MoHorpadus - 2-e u3f., Aor. u nepepad. - M. : Conon-P, 2001. - 726 c.: un. Bcero: 2,
cu3l (1), cu35 (1) (Hamuuue B 6ubmoTeke TYCYP - 2 3K3.)

4.3. Obsi3aTe/bHBIE yYe0HO-MeToAHYeCKHe TT0Co0us

1. Altium Designer. SolidWorks. Yacte 2. CxemoTexHuuyeckoe rpoeKkTupoBaHue: COOPHUK
NIPAKTUUeCKUX 3a/laHAM 0 MPOeKTUPOBaHUIO MevaTHbIX y3710B POC / Osepkun [I. B. - 2012. 50 c.
[DnekTpoHHBIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/1554, cBo6oAHbIH.

2. CxemoTexHMKa: MeTtoguueckue ykKasaHusi [JI1 IIPOBeJeHUs TNPaKTUYeCKUX 3aHATUM /
Macanos E. B., Osepkun [I. B. - 2011. 22 c. [OnektpoHHbili pecypc] - Pexum poctymna:
https://edu.tusur.ru/publications/1200, cBOOOAHBIIA.

3. CxeMOTexXHMKa S/eKTPOHHBIX CpeJCTB: MeToquueckre YKa3aHWsi 10 OpraHu3aluu
caMmocTosTe/TbHOM paboTel cTyzgeHToB / Macanos E. B., O3epkun /[]. B. - 2012. 20 c. [OneKTpoHHBIH
pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/1476, cBoboaHBIH.

4. KoMmribloTepHOe MO/ie/TMpOBaHWe M TMpoeKThpoBaHue. JlabopaTopHbiii npaktukym. Yacts 1:
MeTtoauueckue ykaszaHus K JjiabopatopHbiM paboram / CamukaeB FO. P. - 2012. 39 c. [DyieKTpOHHbIM
pecypc] - Pexxum goctymna: https://edu.tusur.ru/publications/2547, cBo60AHBIH.

4.4. Pecypceol cetu IHTEpHeET

4.4. Ba3bl JaHHBIX, TH()OPMAI[HOHHO CIIPABOYHbIE M MOMCKOBBIE CHCTeMbI
1. TlownckoBble crCTeMbl IIMPOKOTO NpUMeHeHus1 Yandex, Google; HayuHO-00pa3oBaTe/bHbIH
2. mnopran TYCYPa edu.tusur.ru .
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