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YpoBeHb 00pa3zoBaHus: BhICIIee 0Opa30oBaHue - MATHCTPATYpPa
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Y4eOnsiii mnan zHabopa 2017 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 cemecTp Bcero Ennaunner
1 Jlexnn 18 18 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbIie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 52 52 4acoB
5 W3 HUX B MHTEPAaKTUBHON (hopme 32 32 4acoB
6 CamocrosiTenpHast paboTa 56 56 4acoB
7 Bcero (6e3 3x3ameHa) 108 108 4acoB
8 ITonroroska u cgada pK3aMeHa 36 36 JacoB
9 OOGm1as TpyI0eMKOCTh 144 144 4acoB

4.0 4.0 3.E.

Ox3ameH: 3 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 91 ot «19 » 4 2018 1

JINCT COI'TTACOBAHU A
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (creranbHoCcTH) 11.04.04 DnekTpoHnKa ¥ HaHOZJEKTpOHUKA, yTBepkaeHHoro 30.10.2014 rona,

paccMoTpeHa u omoOpeHa Ha 3acemaHuu kKadeapbel @D« » 20 roma, mMpOTOKOI
Ne .

PazpaboTuuk:

JomeHT kKadpeapsr PO A. C. CanbHUKOB

3aBenyronmii o0ecnieunBaromeii kad.
O5) I1. E. Tposin

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

O] I1. E. Tposin
OKCIIepTHI:

Jomuent kadeaps! GpU3NIECKON IJIeK-
TpoHuku (D) N. A. Yucroenosa

[Ipodeccop kadeapsr huznueckon
anekTpoHuku (D) T. . lanununa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[Tomryuyenue 3HaHUNA O METOJAX MOJEIMPOBAHUS M NPOEKTUPOBAHUHM TeTepocTpykTypHbix CBY
MMUC, BKitO4asi COBPEMEHHBIE ITOAXOAbI K aBTOMaTU3UPOBAHHOMY IIPOEKTUPOBAHHUIO.

1.2. 3agaun IMCHMIIINHBI
— l.IlonydyeHue 3HaHUN O TEKYIIEM YPOBHE COCTOSIHUSA HCCleAoBaHWM U mpousBojcTBa CBY
MUC
— 2.M3ydyeHune OCHOBHBIX BHUJOB NpOeKTHpoBaHUs rerepocTpykTypHbix CBU MUC u ux sne-
MEHTOB
— 3.Ilony4eHne HaBBIKOB IPOEKTUPOBAaHUSA OCHOBHBIX TUNIOBBIX CBY MUC

2. MecTo nucuuiiiuebl B cTpykrype OIIOII

Jucuumnuua  «MopenupoBanie U NPOEKTHpOBaHME rerepocTpykrypHelx CBY  MMUC»
(b1.B.O/J1.2.3) otHOCcuUTCs K 00Ky 1 (BapuaTHBHAas 4acTh).

[TpenmecTBYOIKUMU TUCHMIIMHAMU, (DOPMUPYIOIIMMHI HayaJlbHbIE 3HAHMS, ABIAIOTCA: |erepo-
CTPYKTYpHBIE MOIYIIPOBOJAHUKOBBIE pUOOpPHI, MHTerpansubie cxembl CBY-nnanazona, Meronsl matema-
TUYECKOI0 MOJEITUPOBAHHUS.

[Tocnenyromumu TucHUIUIMHAMU SBISIIOTCS: [IpakTuka 1o nonydeHuo npodeccuoHalIbHbIX yMe-
HUI U ONbITa NPOPEeCCHOHATBLHON NEATEIbHOCTH (B TOM YHCIE IeAarorndyeckas npakTuka) (paccpen.),
®u3nyecKkrne OCHOBBI HAJIEKHOCTHU U3JIEINN TBEPIOTEIBHON MIEKTPOHUKH.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMIIIIMHbBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— TIK-2 crocobHOCTBIO pa3pabaTeiBaTh G(HEKTHBHBIC aJTOPUTMBI pelIeHUs CHOPMYITHMPOBAH-
HBIX 33/1a4 C UCTIOJIb30BAaHHEM COBPEMEHHBIX S3BIKOB IIPOTPAMMUPOBAHUS M 00€CIIeUnBaTh UX MPOrpaMM-
HYIO pean3aluio;

— TIK-5 cnocoOHOCTBIO JienaTh HaydHO-OOOCHOBAHHBIE BBIBOJBI [0 pPE3yJabTaTaM TEOpETHYE-
CKHX M DKCIEPHUMEHTAJIbHBIX UCCIIEI0BaHMM, JaBaTh PEKOMEHIALUH 110 COBEPILIEHCTBOBAHUIO YCTPONCTB
U CHCTEM, TOTOBUTH HayuHbIE MyOIMKAIIMK U 3aBKU Ha U300pETEHUS;

— TIK-10 cnocoOHOCTBIO pa3padaTsiBaTh TEXHUYECKHE 3aJJaHNs Ha TPOSKTUPOBAHNUE TEXHOJIOTHU -
YECKHUX MPOLECCOB MPOU3BOICTBA MATEPUAIIOB U U3/I€TUMN JJIEKTPOHHON TEXHUKH;

— TIK-11 ciocoGHOCTHIO IPOEKTUPOBATh TEXHOJIOTMUYECKUE MPOLIECCHl POU3BOJCTBA MaTepua-
JIOB M W3JEJIUN 3JIEKTPOHHON TEXHMKHU C HCIIOJb30BAaHUEM AaBTOMATU3MPOBAHHBIX CHUCTEM TEXHOJOTHYE-
CKOM MOATOTOBKH MPOU3BOJICTBA;

— TICK-2 cnocoOHOCTBIO CaMOCTOSTENILHO pa3padaThiBaTh MOJETH HAHOTETEPOCTPYKTYp, aK-
THUBHBIX U [TACCUBHBIX JIEMEHTOB, TEXHOJOTMYECKUX ONEpaluil U3rOTOBIEHUS reTepocTpyKTypHbIX MUC
CBU ¢ ucnonab30BaHUEM TEXHOJIOTMUECKUX CUCTEM MOJEIMPOBAHUS U IPOEKTUPOBAHUSI 3JIEMEHTOB U TEX-
HOJIOTMM TOJYIIPOBOJHUKOBBIX MHTETpaibHbIX cxeM, B ToM uucie MUC CBY, usroraBiuBaembIXx Ha
OCHOBE I'€TEPOCTPYKTYD;

B pe3ynbraTe u3yueHust JUCIUILIMHBL 00Y4aIOLIUICS TODKEH:

— 3HATh OCHOBHBIC BHJIBI 3JIEMEHTOB M (yHKIMOHAIBHBIX O10k0B CBY MUC 1 ux xapakrepu-
CTHKU; MapaMeTpbl U npuHuun nerctBus CBY TpaH3uCTOpPOB; aaropuTMbl MOJECIUPOBAHUS IIEMEHTOB U
neneit CBY; BUaBI 1 OCHOBHBIE MOJIXO/IbI K TOCTPOECHUIO MOICIICH;

— yMeThb IPOBOJUTH NOCTPOEHUE MareMaThyeckux moaeneil snementoB CJ3U MUC; pemarts
sajjady co INIACOBAHUS; PACCUUTHIBATh TPAH3UCTOPHBIE YCUIIUTENH;

— BJIaJIeTh HaBBIKAaMH pabOThI B MPOTrpaMMax MOJIEIMPOBAHHS M CHCTEMax aBTOMATHU3MPOBAH-
Horo npoektuposanus CBY MUC

4. O0beM IMCUMILIHHBI M BUbI Y4eOHOH padoThI
OO0m1ast TpyI0EMKOCTh AUCIUIUTHHBI cOCTaBIsIeT 4.0 3aU€THBIX €UHUIIBI U TIPEJICTaBICHA B Ta0JIM -
ne 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Buabl yueOHOI gesTelbHOCTH Bcero gacos CemecTpsl
3 cemecTp
AynuTopHbI€ 3aHATHUSA (BCETO) 52 52
Jlexknuu 18 18
[IpakTuyeckue 3aHATUS 18 18
JlaboparopHbie pabOTHI 16 16
W3 HuX B MHTEpaKTUBHON (hopme 32 32
CamocrositenpHast paboTa (Bcero) 56 56
BrinonHeHune pacueTHbIX padoT 4 4
OdopmiieHre 0TYETOB 10 JTabOpPaTOpHBIM paboTam 30 30
[ToxaroroBka k maboparopHbeIM paboTam 8 8
[IpopaboTka TeKIMOHHOTO MaTeprala 3 3
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 11 11
Bcero (6e3 ax3amena) 108 108
IToaroroBka 1 caya dK3amMeHa 36 36
OO6miast Tpy1I0€MKOCTb, 4 144 144
3aueTHnie EquHuIibe 4.0 4.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3gennl AMCHUILIMHBI M BUALI 3AaHATHNA
Paziensl TUCIUIUTMHEI M BUBI 3aHATUN PUBEICHBI B Ta0muiie 5.1.

Tabmmua 5.1 — Pa3aensl UCIHUIIINHBI U BUABI 3aHATHI

= ] = 2 é\ = =
o = < g S = 5 =
r S B s FoS 20
Ha3Banus pa3nenoB TuCHUATIITHHBI i ® o, o, o 2 &5
= 5 = s & 0 ==
S, < < 09 % g
3 cemecTtp
1 OcHOBHBIE 3NIEMEHTHI U (PYHKIIUOHAIb- 4 8 0 14 26 |IIK-10, IIK-
Hele 0jj0k0B CBY 11, IIK-2, IIK-
5, [ICK-2
2 Mopnenu snementoB CBY MUC 4 0 0 13 17 |TIK-10, TTK-
11, TICK-2
3 MopenupoBanue CBY neneit 4 10 8 15 37 IIK-11, TIK-2,
[1K-5, TICK-2
4 TlpoektrpoBaHue TpaH3ucTopubix CBYU 6 0 8 14 28 |TIK-10, ITK-
yCUIUTENEn 11, IIK-2, TIK-
5, I[ICK-2
Hroro 3a cemectp 18 18 16 56 108
Hroro 18 18 16 56 108
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

3 3 £
3 s 5
2 > 5
HaszBanus pasznenos Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM) 5 ) &5
o) S E
= o, =
a o 2
~ S}
3 cemecTp
1 OcHOBHBIE 3JIEMEHTHI U | XapaKTEPUCTUKHU TETEPOCTPYKTYPHBIX TPAH3UCTOPOB. 4 [IK-10,
¢byHkumoHanbHbIe 0510K0B | Jlenutenu u cymmaropsl MouHOCTH. CBY GuibTps. IIK-5
CBY Masomymsiye yCuianTeNu, yCUIuTeIn MOITHOCTH.
Hroro
2 Monenu dpjIeMEHTOB Bunwr moneneii. Moaenu nacCUBHEBIX 3J1€EMEHTOB. Mo- TIK-10,
CBY MUC JIeTIV TUHUN niepenain. Moeny akTUBHBIX JIEMEHTOB. IK-11,
[Toaxompl K TOCTPOEHUIO MOJIEIIEH 2JIEMEHTOB. TICK-2
Hroro
3 Mogaenuposanue CBY  |IIpeacraBineHune yCTpONCTB B BUAE YETHIPEXIIONIOCHU - IK-2, TIK-
neneu Ka. MeTo/ipl aHanu3a nenen. JJIeKTPOMarHuTHOE MO- 5, IICK-2
nenuposanne CBY ycTpoiicTs.
Hroro 4
4 TlpoexkTrpoBaHue 3ajayua MHUPOKOINOIOCHOTO U Y3KOMOJIOCHOTO COTJIaco- IK-11,
Tpan3ucTopHsix CBY BaHus. [IpoexTrpoBanue MaIOMyMAIIUX YCUIUTEIICH. [IK-5,
yCUIUTENEn [IpoekTupoBaHue yCUIUTENEH MOIIHOCTH. [ICK-2
Uroro 6
Hroro 3a cemectp 18

5.3. Paznenbl JMCHMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (Peabl Ty IIUMH)
U o0ecnieyBaeMbIMH (IOCJIEAYIONIUMH) TUCHHILIHHAMU
Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXKANCIUIUTHHAPHBIC CBSI3U

Ne paznenoB jaHHOM TUCLMILINHEL, 115 KOTOPBIX
HEOOX0IMMO U3y4eHHEe 00eCTIeYMBAIOLINX U
o0ecreurnBaeMbIX AUCLUIIINH

1 2 3 4

[IpenmecTByronme qUCUUILIHHBI

HammMmenoBanme JUCHUITINH

1 T'erepocTpyKTypHBI€ TTOJIYITPOBOJHUKOBBIC MTPHU-

O0pbI " -
2 NnrerpanbHble cxembl CBY-nuanazona +
3 MeTozap! MaTeMaTHYECKOTr0 MOJIEITMPOBAHMSI +
[Tocnenyromume TUCIUITITUHB
1 IIpakTuka 1o Moyiy4eHuto npodeccuoHanbHbIX
YMEHUH U ombITa NpOPeCcCUOHATIBHON AEATEIbHO- n n N N

cTH (B TOM YHCJIE TeJaroruieckas rmpakTuka) (pac-
cpen.)
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JOTEIILHOM JIEKTPOHUKH

2 ®u3NyYeCcKre OCHOBBI HAJICKHOCTH U3JETUN TBEP-

+ +

+ +

5.4. CooTBeTcTBHE KOMIIETEeHIIMIi, GOPMHUPYEMBIX PH U3yYeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCTBHE KOMIIETCHIIMH, (HDOPMUPYEMBIX TPH HW3yYCHUHW AWCIMUILIMHBI, W BHJIOB 3aHATHU
MIPEICTaBICHO B Tabmuiie 5.4.
Tabmuma 5.4 — CoOOTBETCTBUE KOMITETEHITUH, (DOPMUPYEMBIX TIPH U3yUYECHUH TUCIUILIAHBI, H BUIOB 3aHs -

THHU

Bunrwl 3ansatuit

Kommerenimn
Jlek.

®opMbl KOHTPOJIS

=
~
o

+ | IIpak. 3aH.
+ | JIab. pab.

+ | Cam. pa0.

Ox3ameH, OtyeT no Jabopa-
TOopHO# pabote, Onpoc Ha
3aHATHAX, PacueTHas pabo-
ta, Tect, OTUET MO NpaKTH-
YECKOMY 3aHATHIO

I1K-5

Ok3ameH, Otyer 1o abopa-
TOpHOM pabote, Onpoc Ha
3aHATHAX, PacueTHas pabo-
ta, Tect, OTUET 1O MPAKTH-
YECKOMY 3aHSTHIO

IIK-10

Ok3ameH, OtyeT no Jabopa-
TOpHOH pabdote, Onpoc Ha
3aHATHAX, Tect, OTUeT 1Mo
MPaKTUYECKOMY 3aHSITHIO

IK-11

Ox3ameH, OtueT no Jabopa-
TOpHOH pabdoTte, Onpoc Ha
3aHATHAX, PacueTHas pabo-
ta, Tect, OTUeT MO NPAKTH-
YECKOMY 3aHSTHIO

[1CK-2

Ox3ameHn, OtyeT no Jabopa-
TopHO# pabote, Onpoc Ha
3aHATHAX, PacueTHas pabo-
ta, Tect, OTUET MO NpaKTH-
YECKOMY 3aHATHIO

6. UaTepakTuBHBIC MeTOABI M ()OPMBI OPraHU3ANMHU 00yYEeHHUS
TexHOI0ruM UHTEPAKTUBHOTO O0yUYEeHHs IPU pa3HbIX (pOpMax 3aHATUHN NpUBEAEHbI B Tabauie 6.1.
Tabmuna 6.1 — TexHoIOrMM HHTEPAKTUBHOTO 00yUYEeHHUs IPU Pa3HbIX GOpMax 3aHITUI

CornacoeaHa Ha noptane Ne 35927

WNHTepakTuBHBIE HNurepakr
WNHuTepakTuBHBIE
Mertoapl nabopaTOpHBIC 3aHATHSA, | HWBHBIC Bcero, u
MPaKTUYECKUE 3aHATHS, U
q JEKLHH, 4
3 cemecTp
Case-study (meTon 10 10
KOHKPETHBIX CUTYaIIHi)
[Ipesenraruu ¢ 12 12
HCIIOJIb30BAaHUEM
CIIaliIOB ¢ 00CYKICHUEM
6




IT-meTonb! 10 10

Hroro 3a cemectp: 10 10 12 32

Hroro 10 10 12 32

7. JlabopaTtopHble paGoThl
HaumenoBanue 1abopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00paTopHbIX paboT

3 z S
3 = =5
g > 5
Ha3zBanus pa3znenos HaumeHnoBaHue 1a60paTopHbIX padoT zF &5
o E
X 2 3
a B>
= S
3 cemecTp
3 MopenupoBanue CBY | OCHOBHBIE 3JIEMEHTHI U (YHKIIMOHAIbHbIE OJIOKH 4 [IK-11,
uenei CBU MUC IK-2, TTK-
[Toctpoenue moneneit CBU MUC 4 >
Hroro 8
4 IIpoexkTupoBaHUE [IpoexktupoBanue nmaccuBHbix CBY ycTpoiicTB 4 [IK-10,
TPaH3UCTOPHBIX CB4 MeTozapl MOAETUPOBAaHUS CXEM 4 TK-2,
yCuauTenen IICK-2,
Hroro 8 [K-11,
[K-5
Hroro 3a cemectp 16
8. lIpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHnue npakTUUeCKUX 3aHATHH (CEMHUHAPOB) MpUBeEIeHO B Tabmmie 8.1.
Ta6muia 8.1 — HaumeHoBaHUE MPAKTUYECKUX 3aHATHH (CEMHUHAPOB)
3 z S
Q ==
5 Z = 5
Ha3zBanus pa3znenos HaumeHoBaHue NPaKTUYECKHUX 3aHATHIH (CEMHHApOB) | 2 & &5
o E
X g =
al >
= S
3 cemecTp
1 OcHoBHBIE 71eMeHTHI U | MonenupoBanue naccuBHbIX 3nementoB CBU MUC 4 [K-2, TIK-
(yHKIEOHANEHEIE 610KOR DJeKTpOMarHuTHOE MOJICIUPOBAaHHE 4 5, ICK-2,
CBY IK-11
Hroro 8
3 Mogaenuposanne CBY | [IpoextupoBanue TpansuctopHoro CBY ycunurens 6 [K-11,
nenei Bunst mozeneii anementos CBU MUC 4 IK-2, 1IK-
AR MR 5, TICK-2
Hroro 10
Hroro 3a cemectp 18

9. CamocrosiTesibHasi padoTa
Bunbr camocTosTeNnbHOM pabOThI, TPYIOEMKOCTh U (POpMHpyEeMbIe KOMITETESHITUH TIPEICTABICHbI B
tabmuie 9.1.

CornacosaHa Ha noprane Ne 35927 7




Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

A =
I L =
2 5 =
Bunael camocrosTensHON & >
HasBanus pasnenos A z 7 = % @OpMBI KOHTPOJIA
paboThI B s 2
=S 2 2
a e g
= S}
3 cemecTp
1 OcHoBHbIe 1eMeHTH U | OdopmIIeHHE OTYETOB TIO 14 |IIK-10, Otyet mo 1aboparopHOU
(yHKUIMOHATBHBIE OJIOKOB | 1a00paTOpHBIM paboTam [K-11, pabore, Tect
B Hroro 14 HCK-2
2 Mogenu 31€eMEeHTOB [ToaroroBka k mpaxkTHye- 5 |TIK-10, Otyet no taboparopHo
CBUY MUC CKHUM 3aHSATHSM, CEMHUHA- IIK-11, pabote, OTYET MO MPaKTH-
pam I1CK-2 YECKOMY 3aHATHIO, TecT
[ToaroroBka k 1aboparop- 8
HBIM paboTam
Hroro 13
3 MogaenupoBanune CBY | TloaroroBka k npakTuye- 6 TIK-11, Onpoc Ha 3aHaTusax, Ot-
uermneu CKHM 3aHSTUSAM, CEMHHA- [K-2, 4eT 1o 1abopaTopHOil pa-
pam [IK-5, 6ote, OTYeT MO MpakTUye-
TTpopaGoTKa TEKIHORHOTO 1 IICK-2 CKOMY 3aHATHIO, Tect, Dk-
3aMeH
MaTepuana
OdopMmieHre OTYETOB IO 8
J1abopaTOpHBIM paboTam
Hroro 15
4 TIpoexTrpoBaHHe IIpopaboTka JIEKIIUOHHOTO 2 |IIK-11, Omnpoc Ha 3aHsaTHAX, OT-
TpaH3ucTopHeix CBY Marepuaa [IK-5, 4eT 110 JJabopaTopHoil pa-
yCUJIUTENEN O OPMIICHHE OTIETOB M0 8 TICK-2, 6ote, Pacuetrnas pabota,
TIK-10, TecT, DK3amMen
nabopaTtopHbeIM paboTam
IK-2
Brinonnenune pacueTHbIX 4
pabor
Hroro 14
Hroro 3a cemectp 56
IloaroroBka u caada K3a- 36 OK3aMeH
MeHa
Hroro 92
10. KypcoBoii npoekT / KypcoBasi padora
He npenycmotpeno PVYII

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banibHble OLIEHKH JUIsI 3JIEMEHTOB KOHTPOJISI

OneMeHTHl yueOHOH
NeSITeIbHOCTH

MaxkcuMalibHbIN
6amn Ha 1-yro KT ¢
Hayajia ceMecTpa

MakcuMaILHBIN
OaJi 3a epuo
mexay 1KT u 2KT

KOHCI CEMECTpa

MaxkcuMabHbIN
6asu1 3a nepuoa Bceero 3a
Mexny 2KT n Ha ceMecTp
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3 cemecTp
Ormpoc Ha 3aHATUAX 2 2 2 6
Otuet o naboparopHoii 6 10 6 22
pabote
OTt4er 1o NpaKTUIECKOMY 10 6 4 20
3aHATHIO
Pacuernas pabora 5 5 10
Tect 4 4 4 12
Hroro makcumym 3a nepu- 22 27 21 70
on
DK3aMeH 30
Hapacratomum urorom 22 49 70 100

11.2. IlepecyeT 02J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6aIOB B OIICHKH 32 KOHTPOJIBHBIE TOUKH MPeIcTaBieH B Tadmmie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJTOB B OIICHKH 32 KOHTPOJIbHBIE TOUKH

banbl Ha 1aTy KOHTPOIBHON TOYKHU Orenka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcMMaIbHON cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULHMOHHYIO M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TaOmuIle
11.3.

Tabmuua 11.3 — [lepecueT cymMbl OalIoB B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLIEHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YUHTHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIInYHO)
85-89 B (ouens xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
0-74 D (ynoBnerBoputeabHO)
65 - 69

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (nocpereraento)
2 (HeyROBICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (HeyoBIETBOPUTEIIBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. TLE. TposH. ®yHKUIHOHATBHAS MEKTpOHUKA : Y4yeOHoe mocobue // Tomck: Tomckwmii rocynap-
CTBEHHBIN YHHUBEPCUTET CUCTEM YIIPABICHUS U PaIUOAIEKTPpOHUKH, 2012. - 70 c. [DnexkTpoHHbIN pecypc]
- Pexum JOCTyTA: http://miel.tusur.ru/images/files/Uchebno-metodicheskii _kompleks
%20disciplin/Troyan/FE _lec.pdf (nara obpamenus: 04.07.2018).

12.2. lonotHUTEILHAS JTATEPATYpPa
1. Muxkpoanektponnslie ycrpoiicta CBY : yuebnoe nocodue nis By3os / 0. H. Anexun u np.,
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pen. I'. Y. Becenos. - M. : Beiciias mkona, 1988. - 279 c. (manuuue B 6ubmmoreke TYCVYP - 29 7k3.)

2. T'ynra K. Mamunnoe npoektupoBanne CBY ycrpoiicts / K. I'ynra, P. Tapmx, P. Yaaxa // nep.
¢ aHri., pea. nep. B.I'. llleitnkman. - M. : Paguno u cBs3p, 1987. - 428 c. (nannuue B 6ubmorexke TYCVYP -
23 9K3.)

3. KuumaueB 1. 1. CBY I'C. OcHoBbI TexHONOrUU U KoHCTpyupoBanus / M. W. Knumaues, B.
A. Nosnansckuii // pen. A.H. Kopones. - M. : Texnocdepa, 2006. - 351 c. (Hanuuue B 6ubmotexe TV -
CVYP -303k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. CanpaukoB A.C. MoxenupoBaHue U NMpoeKTUpoBaHue rerepocTpykTypHbix CBYU MUC (me-
TOJI. YKa3. IO MPAKT. 3aH. u caM. padore), TYCVYP, 2013.- 32 c. [DnekTpoHHbIi pecypc] - Pexxum moctyna:
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%?20disciplin/Salnikov/MP_GS.pdf
(mata obpamenwus: 04.07.2018).

2. KommbproTepHoe MojenupoBaHue W mpoekTupoBaHue. JlaboparopHslid npakTukyM. Yactp 2:
Meroauueckue yka3aHus K jabopatopasiM padotam / Arees E. 0. - 2012. 79 c. [DnexTponHsIii pecypc]
- Pexxum noctyma: https://edu.tusur.ru/publications/2549 (nata o6pamenus: 04.07.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS ISl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHalibl Il CAaMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YUCIIa JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIHMJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

JI1s1 1M1 ¢ HApYIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HApyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

JL1s1 1M1 ¢ HApYLIeHUsIMH OIIOPHO-ABUTIaTeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. TIpodeccuonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI

1. «EnuHOe OKHO JocTymna K 00pa3oBaTrelbHBIM pecypcam» [DIeKTpOHHBIN pecypc]: nHpopma-
[IMOHHAA cucTema. — Pexxum gocrtyma: http://window.edu.ru/

2. «Hayuno-o6pazoBarensubiii mopran TYCYP» [OnexTpoHHBIN pecypc]: HaydHO-0O0pa3oBa-
TEJIbHBIA MOPTaJ yHUBepcuTeTa. — Pexxum nocryna: http://edu.tusur.ru/

3. oOwubmmorpaduyeckas u pedeparuBHas 0aza JaHHBIX Scopus [DIEKTPOHHBINA pecypc]: nHdpop-
MaIMOHHas cuctema. — Pexxum pocryma: http://scopus.com/

13. MaTtepuaibHO-TEXHMYECKOE 00ecneuyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneueHue

13.1. O6uue TpedGOBaHNA K MATEPHAJBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJIibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JICKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs YIeOHas ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKON M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U Y4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPALMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUILINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U NIPOrPAMMHOe o0ecrnedyeHue J1Jisl NPAKTHYECKUX 3aHA T
YueOHas aymuTopus
yueOHas ayuTOpHsl 171l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
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BE/ICHUS 3aHITHI JIAOOPATOPHOTO THUIIA
634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuna, n. 74, 124 ayn.
Ornucanmne UMEIIErocs 000PyIOBaHHUS:
- Komnstotrep nepconanbubiii (13 mr.);
- Kommuiekt cienmanuzupoBanHoi yueOHoW Mebenu;
- PaGouee mecTo mpernoaBares.
[TporpamMHOe obecrieueHue:
— LibreOftice
— Microsoft Windows 7
— PDF-XChange Viewer
— PascalABC

13.1.3. MaTepuaJibHO-TeXHUYECKOE U IPOrPaMMHoOe o0ecnedyeHue sl JIadoOpaTOpHbIX padoT

VYueOHas aymuropus

yueOHas ayuTOpHsl 715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHITHIA TaOOPaTOPHOTO THUIA

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuna, n. 74, 124 ayn.

Onwucanue uMeroierocs 000pya0BaHuUs:

- Komnstorep nepconanbubiii (13 mr.);

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— LibreOftice

— Microsoft Windows 7

— PDF-XChange Viewer

— PascalABC

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
st camocTosTeNnbHOM paboThl HCTONB3YIOTCA y4eOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 a/Ipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepmanna ynua, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast Mmebeb;

- koMnbroTeps! ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 mwiT.;

- KOMITBIOTEPHI TIOAKIIOYEHBI K ceTH «HTepHeT» M 00ecrneunBaT AOCTYI B JIEKTPOHHYIO HH-
(opMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo 0beceueHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyigs Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIHI ¢ OTPAHHYE€HHBIMU
BO3MOKHOCTSIMH 3710POBbSI M HHBAJIU/I0B
OCBOGHI/IG JUCHUIIJINHBI JIUIIAMHU C OI‘paHI/I‘-IeHHI:IMI/I BO3MOXHOCTSIMHAU BI[OpOBLSI U UHBaAJIMJaMHU
OCYIIECTBIIIETCS C HCTIOIB30BAHUEM CPEICTB OOYyUEHHUS OOIIETO U CIIeIMAIbHOTO HA3HAUCHUSI.
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[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIYXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPEToiaBaHus il 00YJatOLTIXCsI
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUM 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEHHEM CllyXa, 000OpYy/lI0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYILIEHUSIMH 3PEeHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX O0BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 00YyYaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpreMa/epe-
Jnaqnd yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHOW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUIHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYIECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHs OCBOCHHUA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITHUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBble 3aganus
. Kakoe yTBepiieHne He OTHOCHUTCS K paclpeeICHHBIM IEMCHTaM:
. pa3mepsl anemenTta 6omnee A/10
. TapaMeTPhI AIIEMEHTA PABHOMEPHO PaCIpEIEICHBI [0 €ro JTHHE
. DIIEKTPUYECKOE TOJIE COCPEIOTOUCHO BHYTPH JIEMEHTA
. DIIEKTPUYECKOE TOJIE BJIOJIb 3JIEMEHTA HEOJHOPOIHO
. Kaxkoii ameMeHT U3 NMpUBEIEHHOTO CIUCKA JIMIITHHUM, ¢ TOUYKUA 3PSHUS KJIACCU(PHUKA-ITUHN DIIEMCH-

N o~

TOB:
. TOHKOIUIEHOYHBII Pe3ucTop
. CIIUpaJTbHAs KaTyIIKa HHIyKTHBHOCTH
. auon ¢ 6apbepom LlloTTkH
. Kakoii a¢hpext He nposBisieTcs B KaTynIkax HHITYKTHBHOCTH:
. BUXPEBbBIE TOKH B MOJIIOXKKE;
. CKUH-3((DeKT;
. 3¢ ekt 6mu30CcTH;
. 3 dexT Dpmm
. Kakoif 13 ynoMsiHyThIX BHIOB MOJIENIeH SIBISICTCS] HAMOOJIEe MEITICHHBIM:
. (pU3UKO-TEXHOIOTHUECKHE;
. DJIIEKTPOMArHUTHBIE MOJICTIN;
. Mojenu B Buje OC;
. TIOBEJICHYECKUE MOJIENIN
. B xakom Buje CTpyKTypa 3JEeMEHTa HE WIpaeT HUKAKOW POJH, TMOITOMY MX HAa3bIBA-FOT eIé
OecCTpyKTYpHBIMU?
a. (UBHKO-TEXHOJIOTHIECKHUE;
b. 2IeKTpOMarHUTHBIE MOJIEIIH;
. Mojenu B Buje OC;
. TIOBEJICHYECKUE MOJIENIN
. Kakue apexTb He MOTYT OBITH OIMCAHBI C TIOMOIIBI0 MAJIOCHUTHAIBHBIX MOJIENIEH TPaH3HUCTO-

Lo o oL oo o WO o

=Ny el

pOB:
. CBY napameTpsl (MaTpulia paccesHus);

. BIUSTHUE YPOBHS CUTHAJIA HA XapaKTePUCTHKHU MPUOOpa;

. IIyMOBBIE MTAPaMETPBHI;

. BIIMSIHUE TEMIIEpaTyphl Ha TPAH3UCTOP.

. OCHOBHOE€ pa3Iinune MEXAY TEOPUEH CXEM U TEOpUEH JTMHUN Nepeaayu:
a) 2JIEMEHTBI CXEMBbI

N0 o0 o
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b) HanpspkeHue

C) TeKyIIUH

d) snexTpuueckuii pazmep

8. JIuHus mepenauu - 3TO CETh NapaMeTPOB

a) COCPEIOTOUYCHHBIN

0) pacripeneneHsbl

C) aKTUBHBIN

d) HM OTMH U3 YIIOMSHYTBIX

9. lns pacripocTpaHEHHs IONEPEYHOM JIEKTPOMAarHUTHOM BOJIHBI HAM HY)KHO MUHUMYM:

a) 1 mpoBOgHUK

0) 2 mpoBOAHMKA

¢) 3 MpoBOIHUKA

I') Ky4a IPOBOAHHUKOB

10. YtoObl MOmenupoBaTh JWHUIO TIEperayd OSCKOHEYHO Majiol IJIWHBI Az, COCPEIOTOYCHHBIN
3IIEMEHT, KOTOPbI HE HCIIONb3YeTCsl, ABIISCTCS:

a) pe3ucTop

0) UHIYKTOP

C) KOHJIEHCATOp

d) Tpan3ucrop

11. u BHOCSIT BKJIaJl B MOJHOE COIPOTUBJICHUE JIMHUU TIepefaun B Mpel-
CTaBJICHHH COCPEIOTOYCHHBIX 3JIEMEHTOB.

a) pe3ucTop, HHAYKTOP

b) pesucrop, KOHAEHCATOP

C) KOHJIEHCATOP, HHAYKTOP

d) TpaH3uCcTOp, KOHAECHCATOP

12. u BHOCSIT BKJIAJl B MOJIHOE CONPOTHUBIICHUE JIMHUU TEepeiaud B Mpe-
CTaBJICHUH COCPEIOTOYCHHBIX 3JIEMEHTOB.

a) pe3ucTop, HHAYKTOD

b) pesucrop, KOHAEHCATOP

C) KOHJIEHCATOP, HHAYKTOP

d) TpaH3uCcTOp, KOHAECHCATOP

13. XapakTepucTuuecKuii UMIEIaHC JIMHUM TIEPEAayn:

a) UMIIeJIaHC 7 JIMHUY TIepeiaun

0) UMrenanc, KOTOPBIN SBIISETCS MOCTOSHHBIM B JIFOOOW TOYKE JTMHUH TIEpeIavun

B) B3aUMHO MPOITYCKaHWE JIMHUU TIepeadn

d) HM OTMH U3 YIIOMSHYTBIX

14. KoncTanTa pacipoCTpaHEeHHUs Y paBHA:

a) peasibHasi CTOUMOCTD

0) HU OJIH U3 YIOMSHYTBIX

B) MHUMOE 3HaYCHUE

d) KOMIUIEKCHOE 3HAYCHHUE

15. KoHcTaHTa 3aTyxaHusi oL 03HAYAET:

a) IECTBUTEINIbHAS YacTh [TIOCTOSSHHOW pacpoOCTpaHEHUs

b) moTepu, BeI3BaHHBIC IMHUEH TTepeaadn

C) HU OJIMH U3 YIIOMSIHYTHIX

T') BCE YIIOMSIHYThIC

16. [TocTostHHAs pacpOCTpaHEHHUs Y OnpeAessieTcs no Gopmyne:

a)o+jp

b) a-jp

c)a/jp

d) a.jp

17. OnuH U3 HUX, Cpeau MPOUYUX, HE sABIAETCS TUIOM JIMHUU TEA, ucnoib3yemMoil B MUKPOBOJHO-
BBIX CETSX:

a) KoakcuanbHbIi TPOBOJT
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b) JIuHUS MUKPOTIOIOCKOBOW JTMHUU

¢) Jluaunm monoc

d) PykoBoACTBO 10 MOBEPXHOCTAM

18. Huxe npuBeeH €IUHCTBEHHBIA CETEBOW JIEMEHT MHUKPOBOJIHBI, KOTOPBIA SIBIISETCS JIMHHUEH
TEA:

a) KoakcuanbHbIi Kabenb

0) IIpsMOyroIbHBII BOJIHOBOA

¢) KpyroBoii BoTHOBO/

d) [ToBepXHOCTHBII BOJTHOBOJ

19. CBs3b Mek1y MaTpUIIaMH HAMIPSIKEHUSI, TOKA U UMITEJaHCA MUKPOBOJTHOBOM CETH:

a) [V]=[Z] [1].

b) [Z] =[V] [1].

o) [I=[Z] [V].

d) [V]=I[Z]- [1].

20. Matpuiibl TPOITYCKAHUS M UMIIEIaHCA CETH MUKPOBOJIH CBSI3aHbI KAK:

a) [Y]=[Z]-1.

b) [Y]=[Z].

o) [VI=[Z] [Z] -1.

d) [Z]=[V][V]-1

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI
. [TaccuBubie nunelinbie 3meMenTel CBU MUC (TexHOMOTHS, TOMOJIOTHS JIEMEHTa, MOJIETh) .
. CBY - TpaH3ucTopsl U JUOABI (TEXHOJIOTHS, TONOJIOT U JIEMEHTa, MOJIEIb).
. Jluneitnpie u Henuueiinpie Moneau CBY - Tpansuctopos. [ToHATHE SKCTpaKIIMK MOJCIICH.
. ®ynkuun CAIIP.
. bubnmuorexu snementoB CAIIP: nazHauenue, coctas, pa3paboTka.
. IIpoekTpoBaHue CXEM C YUETOM BBIXO/1a TOJHBIX.
. lllymosslie mapameTrpsl CBY - Tpan3ucropa
. Moutnoctabie napametpsl CBY - TpansucTtopa
. [lonsiTie MHOTOMOMIOCHUKA. Z, Y, S-TapamMeTphl.
. 3aaya corIacoBaHMs: Ha3HauYeHHe, CIIOCOOBI PeIICHHS
. DnexTpomarautHoe MozaenupoBanue CBY cxem.
. IIpoekTHpoBaHKEe yCUIIUTENA: STAlbl U OAXObI.
. Jluauu nepenaun CBY - sHepruu: napameTpsl, BUIbl, MOJEIb.
. Hunarpamma Bosnsnepra-Cmura.
. CBY - ¢punbtpsl. Buasl, Ha3HaueHue, MOAX0/bI K MPOEKTUPOBAHUIO.
. Manomymsniye ycuinrenu. Buapl, Ha3HaueHUE, NOAXOAb! K IPOEKTUPOBAHUIO.
. AtreHtoaropsl. Buapl, Ha3HaueHue, MoAX0Abl K IPOEKTUPOBAHUIO.
. @azoBpaiareny. Buapl, Ha3HaUeHHE, TOAXObI K IPOEKTUPOBAHHUIO.
. derexropsl MOmHOCTH. Bubl, Ha3HaYeHUE, MOAXOIBI K IPOEKTUPOBAHUIO.
. Cmecurenu. Bunpl, Ha3HaYeHHE, TOAXObI K IPOEKTUPOBAHHUIO.

03N DN~ W~

N M = = = = = = = = = \©
SOOI DN~ WNR—O

14.1.3. Bonipochl 111 NOATOTOBKH K MPAKTHYECKUM 3aHATHAM, CEMHUHApPaM
MonenupoBanue naccuBHbIX 3aeMenToB CBY MUC
DNEeKTPOMArHUTHOE MOJIETTUPOBAHNE
[IpoektupoBanue TpansucropHoro CBY ycunurens

14.1.4. Tembl OnIPOCOB HA 3aAHATHUSAX

XapaKTepUCTUKHN T€TEPOCTPYKTYPHBIX TPaH3UCTOPOB. [lenurenu u cymmaropsl MomiHocT. CBY
GbuabTpEl. ManomymMsIue yCHINTENI!, YyCUIIATETH MOIITHOCTH.

Buner moneneir. Mogenu nacCUBHBIX 3JIeMEHTOB. Mojenu nuHui nepenain. Moaenn akTUBHBIX
aneMeHTOB. [1ox0mpl K MOCTPOCHUIO MOJIETIEN AJIEMEHTOB.

[IpeacraBnenue yCTpOWCTB B BUJIE YETHIPEXIIONIOCHUKA. MeToapl aHanu3a meneil. DiekTpomar-
HUTHOE MozienupoBanne CBY ycTpoiicTs.

3ajaya MMPOKOMOJIOCHOTO M Y3KOMOJIOCHOTO cornacoBaHud. [IpoekThpoBaHuEe ManoOLIyMSIIIMX
ycunutenen. [IpoexktupoBanye yCUauTene MOIHOCTH.
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14.1.5. Tembl pacuyeTHbIX padoT

3aganue Nel. Pacrosioxute MOHOJIMTHBIE PE3UCTOPHI B MOPSAKE BO3PACTAHUS HX TH-TIOBOTO
YIEJIBHOTO CONPOTUBIICHUS:

1.HuxpOoMOBBIif TOHKOIIJIEHOYHBI PE3UCTOP

2. TudpPy3uoHHBIN pe3rcTop

3.IloMKpEeMHUEBBIN PE3UCTOP C BHICOKON CTENEHBIO JIETUPOBAHUS.

3anmanue Ne2. TpancdopMmaTopbl, COCTOSIINE U3 IBYX WHAYKTUBHO CBSI3AHHBIX KATy-IIEK WHAYK-
TUBHOCTH (IIEPBUYHON W BTOPUYHOM), UCTIONB3YIOTCSI B Pa3HBIX 00JACTIX AJEKTPO-TEXHUKH ISl TIPE00-
pa30oBaHMsI HANPSHKEHUN U COMIPOTUBJICHUIA. B TOM 4mcIie Takue KaTyIIKU MOTYT OBITh BBITIOJTHEHBI IO WH -
TerpaJIbHOW KPEMHHEBOW TEXHOJIOTHH, UMEIOIIEeH Oosee 4-x ypoBHel Metamnu3anun. DC Tpancdopmaro-
pa npezncrasieHa Ha pucyHke Huke. Ha OC: L1 — nHAYKTUBHOCTD EPBUYHOM KaTyIIKH, L2 — MHAYKTUB-
HOCTbh BTOPUYHOW KaTyIIKH, — B3aUMHasi MHAYKTUBHOCTh KaTymiek, k — koaddunuent csasu. [Ipunss B
Ka4eCTBE M3BECTHBIX BEJIMYUH Z-nnapameTpsl (Z11, Z12, Z21, 7Z22), BpIBeIUTE BBIpAXKEHUS Ul pacuéra
L1, L2 u k. B xauecTBe OTBETa COMOCTABHTE 3HAUCHUS MMAPAMETPOB W MPABUJILHBIC BBIPAKEHUS IS UX
pacuéra.

3amanne Ne3. TpeOyembiM oOpa3zom aopaboTaB (HOpPMYIbI, TIOJYYCHHBIC B JICKIIUH, PACCUUTAThH
3HaueHMs 37eMeHTOB DC NI pe3UCTOpa, CTPYKTypa KOTOPOU NMpUBEAECHA HA pPUCYHKE HIKe. M3BecTHBI Y-
napaMeTpbl Pe3UCTOpa, MoaydeHHsle Ha yactore 200 MI'm:

[ 3.226e-3+j2.44e-4 , -3.226e-3+j2.615¢-5 ;

-3.226e-3+j2.615e-5 , 3.226e-3+)2.503e-4 |

14.1.6. Tembl J1a00opaTOpHBIX padoT
OcHoOBHBIE 31IeMEHTHI U QyHKIMOHAIBHBIE 60k CBY MUC
[Toctpoenue moneneit CBU MUC
ITpoextuposanue naccuBHbix CBY ycrpolicTs
Metozbl MOAETUPOBAHUS CXEM

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JINL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIH/I0B
Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHEBIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU
SJIOpOBLSI 1 MHBAJINI0B

Kareropun Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLIEHKH
00y4JaroLXCs MaTepuaioB pe3ynbTaToB 00y4eHus

TecThl, MICEMEHHBIE CAMOCTOSTEIbHbIE
paloThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OTHI

[Ipenmy1iieCTBEHHO MUCbMEHHAS
MpOBEpKa

C napymeHusMu
cryxa

C mapymenusamu | CobeceoBaHue 1Mo BOpocam K 3aueTy, | [IperumyiiecTBeHHO yCTHas MTPOBEpKa

3peHHs OTIPOC MO TePMUHAM (MHOUBUYaJIbHO)
C napymeHusMu Pemenue qucTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHBIE PadOTHI, BOPOCHI K METOJaMH
ammapata 3a4ery
C orpanunuenusiMu 1o | TecThl, TUCbMEHHBIE CAMOCTOSITENILHBIC [IpenmymiecTBEHHO POBEpKa
00IIEeMEeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMM UCXOJS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0ThI, YCTHBIE OTBETHI | OOY4alOILIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeTtoauueckne peKoMeHIAMH M0 OIeHOYHBIM MaTepHAaJIaM JIJIsl JIUIl ¢ OTPAaHUYeHHbIMHU
BO3MOKHOCTSIMH 3{0POBbSI H HHBAJIHI0B
I[J'ISI JiiL ¢ OrpaHUYCHHBIMHU BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIWAOB IMPEAYCMATPUBACTCA HO-
cTymnHas Gopma npeaoCcTaBIeHUs 33 JaHNil OIIEHOYHBIX CPE/CTB, & HMEHHO:
- B IIe4aTHOU (hopme;
- B TIEYaTHOM (hopMe C yBETHMUYCHHBIM MIPUPTOM;
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— B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- METOJIOM YTECHUS aCCUCTCHTOM 3a/IaHuUs BCIYX;

- MPEIOCTABJICHUE 3aJIaHUS C UCTIOIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEHHBIMH BO3MOXXHOCTSIMH 3JIOPOBbSI M MHBAJIHIAM YBEJIHMUYUBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIC BONPOCHL. )i TaKMX 00YYarOIIUXCS MPEIyCMaTPUBACTCS TOCTYII -
Hasi popMa MpeTOCTaBICHHS OTBETOB HA 3a/IaHUs, & IMEHHO:

- MUCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
Bbsl 1 MHBAJIMJIOB 10 JUCUHUIUIMHE MPEIyCMaTPUBACT MpeIoCTaBiIeHue HHpopMaluy B popMax, aaarTH -
POBAaHHLIX K OIrpaHUYCHUAM HUX 300POBbA U BOCIIPUATHA I/IH(l)OpMaHI/II/II

JlJ1s1 1ML ¢ HAPYIIEHUSIMH 3PeHusl:

- B ()OpME IJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEIMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUsSIMH CJIyXa:

- B ()OpMe ITEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JlJ1s1 TN ¢ HAPYIIEHUSIMHM OTIOPHO-IBUTaTEJLHOT0 anmapara:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

HpI/I HeO6XOI[I/IMOCTI/I JJIg JIAL € OTrpaHUYCHHBIMUA BO3MOKHOCTAMMU 30J0POBbA U UHBAJIM0B IIPOILC-
Jlypa OIICHUBAHUSI PE3yJIbTaTOB 00yUYCHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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