MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

JosyraesT NOgNHCa 3NEKTIOHMDR NDINHCkLH

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA S [TPOT'PAMMA JNCHUITJIMHD
OCHOBBI KOMIIBIOTEPHOI0 NPOCKTHPOBAHMS 3JIEKTPOHHBIX CPEIACTB

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noarorosku / crienuanbHOcTh: 11.03.03 KoncTpynpoBaHue ¥ TEXHOJIOTHSA 3JIEKTPOHHBIX
CpelcTB

Hampasnennocts (mpoduns) / cnemuanuzanus: I[IpoekTupoBaHHe W TEXHOJOTHS JIEKTPOHHO-
BbIYHCJIMTEIBHBIX CPEICTB

®dopma 0O0ydeHHS: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KYJIP, Kadenpa koncTpyupoBaHusi y3J10B U JeTajiell paguo3JeKTPOHHOM annapaTypbl
Kypc: 4

Cemectp: 7

Y4eOus1ii man Habopa 2016 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 7 cemectp Bcero Ennaunner
1 Jlexnn 18 18 JacoB
2 IIpaxTryeckue 3aHATUA 34 34 4acoB
3 JlaGopaTopHbie pabOThI 8 8 JacoB
4 Bcero aynuTopHbIX 3aHATUI 60 60 4acoB
5 CamocTosiTenbHas paboTa 48 48 4acoB
6 Bcero (06e3 sx3amena) 108 108 4acoB
7 [ToaroroBka u cpaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E.

DKk3aMeH: 7 cemecTp

Tomck 2018
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokos Ne 207 ot « 15 » 6 2018 1

JINCT COI'TTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (crienanbHOCTH) 11.03.03 KoHCTpyHpOBaHHE W TEXHOJIOTHS AJICKTPOHHBIX CPEJCTB, YTBEPKICH-
Horo 12.11.2015 ropa, paccmorpena u onoOpena Ha 3acemanun kadenper KVIP «  »

20 roma, mpotokois Ne

PazpaboTuuk:
Houent xad. KY/IP

3aBenyronmii o0ecnieunBaromeii kad.

KV]IP

C. A. Aptuies

A. T. Jlommnos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PK®

3aBeAyIOIHi BRITYCKAIOIICH Kad.

KV]IP

OKCIIepTHI:

[Ipodeccop kadenpsl KOHCTpYHUpPOBa-
HUS y3J10B U JIeTallel paJnodJieK-
TpoHHOI anmaparypsl (KY/IP)

JlonieHT Kadeapbl KOHCTPYUPOBAHUS
Y3JIOB U JIeTalied paJrodIeKTPOHHOM
armaparypsl (KY/IP)
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[. B. O3epkun

A. T Jloummnos

C.T. Exaaun

A. A. bomOu3oB



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dbopMHpOBaHUE y CTYIEHTOB HABBIKOB, HEOOXOIUMBIX ISl IPOSKTUPOBAHUS AIEKTPOHHBIX CPECTB
(9C) ¢ mpuMeHeHneM KOMIBbIOTEPHBIX CUCTEM aBTOMaTu3npoBaHHOTO mpoektupoBanus (CAIIP), a Takke
HAaBBIKOB Pa3pabOTKU TEXHUYECKOM TOKYMEHTAIIMU B COOTBETCTBUU C HOPMATHBHBIMH JIOKYMEHTAMH

1.2. 3agaun QUCHUIINHBI
— K oCHOBHBIM 3a71auaM IUCLHUIUIMHBI OTHOCUTCS U3Y4YCHHE:
— METOJIOB CUHTE3a U ONTUMU3ALIUHU AIEKTPUUECKUX Lenel u cTpyKTyp ¢ npuMeHeHuem CAIIP;
— METOAOB U CPEACTB BBIIIOJIHEHHS U PEAAKTUPOBAHMS YEPTEKEH M TEXHHUUYECKOM TOKYMEHTa-
LIUH [IPU BBIMOJIHEHUH TPOEKTHO-KOHCTPYKTOPCKOM padoThI;

2. MecTo nucuuiiiuebl B cTpykrype OIIOII

Jucuuminaa « OCHOBBI KOMIIBIOTEPHOTO MPOEKTUPOBAHUS 3J1EKTPOHHBIX cpenacts» (b1.B.J[B.6.2)
OTHOCHUTCS K 010Ky | (BapuaTuBHas 4acTh).

[TpeamecTByOIMKUMU AUCHUILUTMHAMH, (POPMHUPYIOLIIUMH HavalbHbIE 3HAHUS, SBIAIOTCSA: BBenenue
B nipodeccuro, Beenenue B Teoputo uccienopanuii u npoextupoBanus (I'T10-1), MnxenepHas u KoMIbko-
TepHast Tpaduka, OCHOBBl KOHCTPYMPOBAHHUS SJIEKTPOHHBIX CpPeACTB, IIpoexkTHpoBaHuE 37IEKTPOHHBIX
cpencts (I'TIO-4), Cuctembl aBTOMaTU3UPOBaHHOTO NpoekTHpoBaHuss CBY-y3110B.

[Tocnenyromumy ITUCHUIUIMHAMU  SIBIIIOTCS:  ABTOMaTH3UpOBaHHOE npoektupoBaHue POC,
Konctpynposanue ObICTpOAEHCTBYIOMNX HU(PPOBBIX YCTPOUCTB.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMIIIIMHbBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— OIIK-4 TOTOBHOCTBIO NMPUMEHATH COBPEMEHHBIE CPEACTBA BBINOJHEHUS M PEIAKTHPOBAHUS
n300paKEeHUN U YepTeKel U MOJrOTOBKH KOHCTPYKTOPCKO-TEXHOJIOIMYECKON IOKYMEHTALINY;

— IIK-7 cocoGHOCTH pa3pabaTbiBaTh MPOEKTHYIO U TEXHUYECKYIO TOKYMEHTAIUIO, 0QOPMIISTh
3aKOHYEHHBIE IPOEKTHO-KOHCTPYKTOPCKHE PadOTHI;

— TIK-8 roToBHOCTBIO OCYIIECTBISATH KOHTPOJIb COOTBETCTBHS Pa3padaThIBAEMBIX MPOEKTOB U
TEXHUYECKOW JTOKyMEHTAlMU CTaHJapTaM, TEXHUYECKUM YCJIOBHSAM M APYTMM HOPMAaTHBHBIM JTOKYMEH-
TaM;

B pe3ynbrate nzyueHust JUCHUIUIMHBL 00yJaroIUICs TOKEH:

— 3HATh CTaHJAapTHBIE MAKEThl IPUKIAHBIX IPOrPaMM, OPUEHTUPOBAHHBIX HA PELICHUE HAyY-
HBIX U IIPOECKTHBIX 337124 PaJUO3ICKTPOHUKH.

—  YMeTb [IPUMEHATh KOMIIBIOTEPHBIE CUCTEMBI U ITAKETHI IPUKIIAJHBIX IPOrPaMM JUIsl IIPOEKTHU -
POBaHUs AIEKTPOHHBIX CPEICTB U OhOPMIICHHUS YepTeKel U KOHCTPYKTOPCKON JOKYMEHTAIIHH.

— BJaJeTh TUIIOBBIMU IIPOTPAMMHBIMHU CPEICTBAMH [UIsl aBTOMAaTH3allMM IPOEKTUPOBAHUSA U
MOJICIIMPOBAHUS PAJHONIEKTPOHHBIX LENEH, YCTPONUCTB U CUCTEM.

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO01ast TpyI0€MKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMIIBI U IIPECTaBIeHa B Ta0Ouu -

%Zgﬁilﬁa 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
7 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 60 60
Jleknun 18 18
[IpakTnueckue 3aHATHS 34 34
JlaGopartopHbie pabOThI 8 8
CamocrosTenbHas paboTa (BCero) 48 48
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 8 8
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[ToaroroBka k 1a00paTopHBIM paboTam 6 6
[TpopaboTka IEeKIMOHHOTO MaTepralia 11 11
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 23 23
Bcero (6e3 3x3amena) 108 108
[ToaroroBka u ciava sK3aMeHa 36 36
OO6mmas Tpy10eMKOCTb, 4 144 144
3aueTHnie EanHAIIEI 4.0 4.0

5. Coneprxxanue I1MCUMILTHHBI

5.1. Pa3jenbl AUCHUILJIMHBI U BU/ALI 3aHATHHI

Paznensl AMCUUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA

N (&)
= 3 = | 8 E 2§
= oo 3 3 S 2 s =
.| 8| g | ¢ |8z| BE:
HazBanus pa3aenoB TUCHUIUIUHBI i ® o, o, o © &5
S 5 O s & 0 ==
s | = S | 23 g2
= © g =
7 cemecTp
1 DTamnbl ¥ acleKThl MPOEKTUPOBAHUS 4 8 8 13 33 | OIIK-4, I1K-7,
OC, oxBaTbIBa€Mble COBPEMEHHBIMU IK-8
CAIIP, u ux uHTErpaIys B €MHBIA UK
MPOEKTUPOBAHUS
2 OcHoBHBIE 3Tanbl pazpadbotku IC 6 20 0 9 35 |OIIK-4, I1K-7,
ITK-8
3 KOMIUIEKTHOCTh KOHCTPYKTOPCKOH J10- 4 6 0 12 22 | OIIK-4, I1K-7,
KYMEHTallUU ITK-8
4 OcHogubie TpeboBanust ECKJ] 4 0 0 14 18 OIIK-4, IIK-7,
I1K-8
Hroro 3a cemectp 18 34 8 48 108
Hroro 18 34 8 48 108
5.2. Conep:xanue pa3aejioB TUCHUILINHBI (110 JIEKIHUAM)
CopneprkaHue pas3iesaoB JUCIUILIMH (TIO0 JIEKIUSIM) IPUBEACHO B Tabnuie 5.2.
Tabmuma 5.2 — ComeprkaHue pa3ienaoB TUCIUILIMH (TI0 JICKITHSIM)
3 z§
3 =
Z > 5
Ha3zBanus pasznenos Copeprkanue pa3aesioB JUCHUILITUHBI (110 JICKIUSM) zF &5
o E
= 2 =
a e g
= S
7 cemecTp
1 DTamnbl U aceKThI 1.1 IlpoekTupoBaHue Ha YPOBHE CTPYKTYPHBIX CXEM U 4 I1K-8
npoextupoBanus IC, ocHoBHbie CAIIP, o6ecnieunBaroniye Takoe npoeKTH-
OXBaThIBACMbIC poBanue. Kommonent Visual System Simulator (VSS)
coBpemennbiMu CAIIP, u | CAIIP AWR Design Environment (AWRDE).1.2
UX UHTEerpanus B enuHblil | [IpoexTrpoBaHie Ha ypOBHE MPUHIUITHAIBHBIX CXEM
LUKJI IPOCKTUPOBAHUS u ocnoBHble CAIIP, obecnieunBaroue Takoe mpoeK-
tupoBanue. Kommonent Analog Office CAITP
4
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AWRDE.1.3 IIpoextupoBanue POC ¢ yyeTom BOJIIHO-
BbIX 3 dexroB u CAIIP, obecnieunBaronye Takoe
npoektupoBanue. Kommonent Microvawe Office
(MWO) CAITP AWRDE.

Htoro

2 OCHOBHBIE 3TAIIbI
pa3pabotku 3C

[TnanupoBanue u nposenenue HUP n OKP. Cocras-
nenue T3.Ilonste cranuu pazpadotku (TexHuueckoe
MPEAIOKEHNE, DCKA3HBIA MPOEKT, [ eXHNUECKUI
npoekT,Paboyast KOHCTPYKTOPCKast JOKYMEHTALHs)

Hroro

TK-7, TIK-

3 KOMIUIEKTHOCTD
KOHCTPYKTOPCKOM
JIOKYMEHTAITIH!

OcHoBHBbIE CBe/leHUs N0 pa3paboTKe rpapuueckux u
TEKCTOBBIX KOHCTPYKTOPCKHUX JOKYMEHTOB: YEPTEX
JeTaau, COOPOUHBIN YepTexk, COOpOUHAs eUHMIIA,
gyepTex 00Iero BUja, TEOpeTUIeCKUi yepTex, rada-
PUTHBIN YEPTEXK, ITEKTPOMOHTAXKHBIN YEPTEXK,
MOHTAKHBIN 4ePTEX, yIIaKOBOUHBIN YEPTEXK, CXEMa

HUroro

OITK-4,
TK-7, TTK-

4 OcHoBHbIe TpeOOBaHUS
ECK/[

Pacemotpenue 'OCT 2.102-68 «kECK/I. Buast u
KOMIUTEKTHOCTh KOHCTPYKTOPCKUX JIOKY-MEHTOBY, KO-
TOPBIH SIBIISIETCSI OCHOBHBIM CTaHJIapPTOM, pErIlaMeH-
THPYIOIUM HOMEHKJIATypy KOHCTPYKTOPCKUX JTOKY-
MEHTOB M JIAlOIIUM BO3MOKHOCTB BBIOpATh ISl pa3pa-
0aTBIBAEMOTO M3IEJIAST MUHUMATBHBIA KOMIUIEKT
KOHCTPYKTOPCKHX JIOKYMEHTOB B 3aBUCHUMOCTH OT €T0
BUJIA U CTaUH pa3padoTKu. KoMITIIeKTHOCTH
KOHCTPYKTOpCKUX okyMeHToB (K/I) st kaxoii cTa-
TIMH Pa3pabOTKH KOHCTPYKTOPCKOH JJOKYMEHTAIHH
YCTaHABIMBAIOT TaKXke cranaaptsl 2.118-73 ... 2.120-
73, 2.601-68, 2.602-68 1 TexHHYECKOE 3aJaHNe HA
paspabaTeiBaeMoe U3Zee

Hroro

4

OIIK-4,
TK-7, TIK-

Hroro 3a cemectp

18

5.3. Paznenbl AMCHUILUIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecnneynBaeMbIMU (NMOCJAEYIONIUMH) TUCHUIIMHAMHA
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3M C 00ECTICUMBAOIIMMU (TTPEABIAYIIMMA) H

obecrnieunBaeMbIMU (MTOCJIEIYIONUMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.

Tabmuma 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HaumeHoBaHnue AUCHUIIINH

Ne pa3nenoB qaHHONM NUCHMIUIMHBL, 17151 KOTOPBIX
HEO0OXOAMMO M3yYeHHUE 00ECIICUMBAIONINX 1
00€eCIIeunBaeMbIX JUCIIAILUINH

1 2 3 4
[IpenmecTByronme qUCUUILIMHBI
1 Brenenue B mpodeccuro + +

posanus (I'TIO-1)

2 BBeneHre B TEOPUIO UCCIEIOBAHUM U IPOCKTHU -

3 UnmxeHepHasi U KOMIbIOTEpHas rpaduka

4 OCHOBBI KOHCTPYMPOBAHUSI SJIEKTPOHHBIX
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CpCaACTB

5 IIpoektupoBanue aneKTpoHHbIX cpeacTs (I'TIO-
4)

6 CucTeMbl aBTOMaTU3UPOBAaHHOTO IPOEKTUPOBA-
Hus CBY-y3noB

- - - +

[Tocnenyromuye TUCIUITITUHBI

1 ABToMaTuzupoBanHoe npoekTrupoBanue POC + + + +

2 KonctpyupoBanue ObICTPOACHCTBYIONIUX HUPPO-

8 + o+
BBIX YCTPOMCTB

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPYyeMbIX NP M3YYEeHUH TUCHUILIUHBI, 1 BUI0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUM AMCLUUIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, ()OPMUPYEMBIX MTPU W3YYCHUU NHUCHIUILIAHBI, U BUIOB 3aHS -
TUH

Bunnl zanstuit

DOpMBI KOHTPOJIA

% Kommerenimn
Jlex

+ | JIab. pab.

+ | Cam. pab

+ | IIpak. 3aH.

©)

KonrtponpHhas pabora,
KoHcnekT caMonoaroToBkH,
3amura otuera, Cobeceo-
BaHue, OTuer no gabopa-
TopHOI paborte, Tect, OTueT
0 TIPAKTUYECKOMY 3aHSTHIO

[1K-7 + + + KonTpomnsHas pabdora,
KoncnekT caMonoaroToBKH,
3amuTa otuera, Cobeceno-
Banue, Otyert no jgabopa-
TopHOU paborte, Tect, OTuer
0 MPAKTUYECKOMY 3aHATHUIO

ITK-8 + + + + KonTpomnsHnas pabdora,
KoHCneKT caMOonoATroTOBKY,
3ammuTa otuera, Cobeceno-
Banue, OTuer no nabopa-
TopHOU padorte, Tect, OTuer
0 MPAKTUIECKOMY 3aHSTUIO

6. UnTepakTuBHBIC MeTOABI M (POPMBI OPraHU3ANMHU 00yYEeHHUS
He mpenycmotpeno PVYII

7. JlabopaTtopHble paGoThl
HanmenoBanue 1abopaTopHBIX padOT MpuBeAeHO B Tadmmue 7.1.
Tabmuma 7.1 — HammeHnoBaHue 1a00paTOpHBIX padboT

Haspanus paznenon Haumenosanue nabopaTtopHbIx padboT

TpynoeMKocCTsb,
q
dopmupyembie
KOMIIETEHIINN

7 cemecTp
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1 DTamnbl U aceKThI 3HAKOMCTBO ¢ UHTEP(EHCOM B OCHOBHBIMU BO3MOXK- 8 OIIK-4,
npoektupoBanus IC, HOCTSIMM cucTeMbl poekTupoBanust AWR DE IK-8
OXBaTbIBac€MbIe
coBpemeHHbIME CAIIP, u
UX WHTErpaius B €IUHBIHI
LUKJI IPOEKTUPOBAHUS

Htoro 8

Hroro 3a cemectp 8

8. IIpakTHyeckue 3aHATHSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeneHo B Tabiure 8.1.
Tabmua 8.1 — HamMmeHoBaHMe MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)

3 z £
3 = 5
g = 5
HaszBanwus pasznenos HanMeHnoBaHne nMpakTUUECKUX 3aHATHN (CEMHUHAPOB) z 7 &5
: 2 g
> o =
al o g
= S
7 cemecTp
1 DTamnb! 1 acneKThbI 3HAaKOMCTBO ¢ MHTEp(EHCOM 1 OCHOBHBIMU BO3-MOX- 8 OIIK-4,
npoektupoBanusa IC, HocTsiMu cucteMm npoektupoBanusi AWRDE u I1K-7, 11K-
OXBAaThIBAEMbIC LabVIEW. 3ananue — coOpars IpoCTyIO CXeMy B 8
coBpemeHHbiMu CAIIP,u | AWRDE
MX HHTErPALUA B SAMHBIH |y 8
LUKJ TPOEKTUPOBAHUS
2 OCHOBHBIE dTaIlbI CocTaBieHHE YaCTHOTO TEXHUYECKOTO 3aJIaHNs Ha 6 OIIK-4,
paszpabotku C pa3pabotky 6oka POC ITK-7, TIK-
TaOiu4uHBIE MOJIENH. 8
[IpoexkTupoBanue nuieBoi nanenu ynpasiaenus POC
[IpoexkTupoBanue 3nekrpoMoHTaxka POC
Hroro 20
3 KoMImiekTHOCTb Komnonosanue POC u yHu}pUKanys KOHCTPYKIUHA 6 OIIK-4,
KOHCTPYKTOPCKOU Htoro IIK-7, IIK-
JOKYyMEHTaluu 8
Hroro 3a cemectp 34

9. CamocrosiTesqibHasi paboTa
Bunael camoctosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHIIMH TPEICTaBICHbI B
tabmme 9.1.
Tabauma 9.1 — Buasl caMOCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN

3 z 5
S | i3
Buasl camocTosATEIbHOM & > O
Ha3Banwus pa3zzenon z =l DopMbI KOHTPOJIS
paboTEI L s 2
= e =
a o 2
= S}
7 cemecTp
1 DTanbl 1 acHEeKThI [ToaroroBka Kk mpakTuue- 4 T1IK-8, 3amura otuera, KoHCIIEKT
npoektupoBanus IC, CKHM 3aHSITHSIM, CEMHHA- OIIK-4, |camomoaroroBku, OTder
OXBaTHIBAEMbIC pam IK-7 o naboparopHoii pabote,
coBpemeHHbiMu CAIIP, n TIpopaGoTKa TEeKIHORHOTO 3 Tect
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HX UHTCTpalus B e,[[HHLIfI
HUKJI ITPOCKTUPOBAHUA

Marepuaia

[TonrotoBka k maboparop-
HBIM paboTam

HUroro

2 OCHOBHBIE dTaIbl
paszpabotku OC

IToaroroBka K mpakTuie-
CKHM 3aHATUSAM, CEMUHA-
pam

[TonroToBka k mpakTuye-
CKHM 3aHSTHSAM, CEMHUHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Mmarepuasna

HUroro

IIK-8

KontponwsHnas pabora,
Tect

3 KOMIUIEKTHOCTD
KOHCTPYKTOPCKOH
JIOKyMEHTaluu

IToaroroBka K mpakTuie-
CKHM 3aHATUSAM, CEMUHA-
pam

[TonroToBka k mpakTuye-
CKHM 3aHSTHSAM, CEMHHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Mmarepuasna

OdopmiteHre 0TIETOB TIO
nabopaTopHbIM paboTam

HUroro

IIK-8

KoHcnekT camonoaroros-
ku, KontposnbHas pabora,
Otuet o nabopaTopHoO
paborte, TecT

4 OcHoBHbIE TpeOOBaHUS
ECK]]

[ToaroroBka k mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

[TonroToBka k npaxkTuye-
CKHM 3aHSTUSAM, CEMHHA-
pam

[IpopaboTka JTeKIIHOHHOTO
Mmarepuaia

OdopmiieHre 0T4ETOB 1O
nabopaTopHbIM paboTam

Htoro

14

IK-8

KonrtponsHnas pabora, Ot-
4eT 10 JabopaTopHOH pa-
oote, Tect

Hroro 3a cemectp

48

IlogroroBka u cgaya sK3a-
MEHa

36

DOK3aMeH

Hroro

84

10. KypcoBoii npoekrt / kypcoBasi padota

He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBA€eMOCTH 00y4aromuxcst

Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA

DneMeHThl Y4eOHOM

MakcuMaLHBIN

MakcuManLHBIN

MakcuMaJiLHEBIN

Bcero 3a
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OaJut 3a rmepuos
6amn Ha 1-yto KT ¢ | 0ami 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
7 cemecTp

KonTponbHas pabota 10 10
Otyet no nabopaTopHO 20 20
pabote
OTyer 1Mo NpakTUIECKOMY 10 10 20
3aHATHIO
Tect 20 20
Hroro makcumym 3a nepu- 10 30 30 70
on
DK3aMeH 30
Hapacraromum utorom 10 40 70 100

11.2. IlepecyeT 02J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6a/IOB B OIICHKH 32 KOHTPOJIBHBIE TOUKH MpeIcTaBieH B Tadmmie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJ10B B OIICHKH 32 KOHTPOJIbHBIE TOUKH

bannbl Ha 1aTy KOHTPOIBHON TOYKHU Orenka

> 90% ot MakcuManbHOU cyMMBbI OamoB 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 TPAAULMOHHYIO M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymMMBl 0aIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TalOmuIle
11.3.
Tabmuua 11.3 — Ilepecuer cyMMbl 0aIJIOB B TPaIMIMOHHYIO M MEXIYHAPOIHYIO OLICHKY

HtoroBas cymma Oasios,

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

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (ouens xoporiiio)

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

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

3a4TEHO)

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. OcHOBbI aBTOMaTH3UPOBAHHOTO IPOEKTUPOBAHUS PATUOIIEKTPOHHBIX YCTPOMCTB (dacTh 1):
Yyednoe nmocodue / KomorpusoB B. A. — 2012. 120 c. [DnekrpoHHslii pecypc] - Pexxum moctyma:
https://edu.tusur.ru/training/publications/1390 (mata obpamenus: 28.06.2018).
2. OcCHOBBI aBTOMaTH3UPOBAHHOTO MPOEKTUPOBAHUS PATUOIIEKTPOHHBIX YCTPOMCTB (H4acTh 2):
Yyebnoe mocodbue / KomorpusoB B. A. — 2012. 132 c. [DnekTpoHHbIld pecypce| - Pexum mocryma:
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https://edu.tusur.ru/training/publications/1391 (nara o6pamenus: 28.06.2018).

12.2. lonotHUTEILHAS JTATEPATYpPa
1. Enunas cucrema KOHCTPYKTOpCKoil nokymenTtauuu [Teker] : cnpaBounoe nocodue / C. C. bo-
pyuiek [u ap.]. - 2-e u3a., nepepad. u gom. - M. : M3garenbctBo crangaptos, 1989. - 352 c. (manuuue B
oubmmoreke TYCVYP - 55 9k3.)

12.3. YueOHO-MeTOAHYIECKHE ITOCOOUS

12.3.1. O0s3aTebHbIE Y4eOHO-MeTOAUYEeCKH e M0CO0Us

1. OcCHOBBI KOMIBIOTEPHOTO MPOEKTHUPOBAHUS U MOJICIUPOBAHMS PATHOIEKTPOHHBIX CPENICTB!
VYyeOHo-meronuueckoe nocodue / Kpaceko A. C. — 2012. 64 c. [OnexktpoHHbIN pecypc] - Pexum nocty-
na: https://edu.tusur.ru/training/publications/1030 (nata obpamenus: 28.06.2018).

2.  OCHOBBI KOMIBIOTEPHOTO MPOEKTHPOBAHUS M MOJICITHPOBAHUS PaTUOIIEKTPOHHBIX CPEICTB:
Y4eOHO-MeTOANUeCcKOoe MOCOOMe K MPAKTUYECKUM 3aHITHUSAM U OPTaHU3aLUU CaMOCTOSATENLHONW paboThI
mo kypcy / Twmcmenko B. M. — 2011. 22 c. [DOnexrpoHHslii pecypc] - Pexum moctyma:
https://edu.tusur.ru/training/publications/2119 (gara obpamenus: 28.06.2018).

3. OCHOBBI IPOEKTUPOBAHUS ATEKTPOHHBIX CPEICTB: METOANIECKIE YKa3aHUsI K TIPAKTHIECKHM,
71a00paTOPHBIM 3aHATHAM M CaMOCTOATENbHOM paboTe / UepnbimeB A. A. - 2012. 71 c. [D7eKTpOHHBIN
pecypce] - Pexxum noctyna: http://edu.tusur.ru/publications/2814 (nata oopamenus: 28.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE OCOOUS VISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIsi CAMOCTOSATEIFHOM M ayTUTOPHON pabOThl 00YJarOITUXCS
13 yuciia JIun C OI‘paHI/I‘-IeHHBIMI/I BO3MOXKXHOCTAMUAU SI[OpOBBSI 1 UHBAJINIO0B HpGZIOCTaBJISIIOTCH B (bopMax,
aJJaNTUPOBAHHBIX K OTPAaHUYCHHSAM UX 3JI0POBBS U BOCIIPHUATHS HH(DOPMAITHH.

Jlist I ¢ HApYIIeHUSIMU 3PeHUsI:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUYCHHBIM MIPUPTOM.

JIJis1 1M1 ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU (opme.

JlJis1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTEeIbLHOTO aNnapara:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. IIpo¢eccnonasibHbie 0a3bl JAHHBIX 1 HHPOPMALIMOHHBIE CIIPABOYHbIEC CHCTEMbI
1. WudopmannoHHBIE, CHpaBOYHBIE W HOpPMAaTHBHBIE 0a3bl maHHBIX OuOmuorexku TYCYP
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuaJibHO-TeXHHYecKoe o0ecneyeHue JUCHMILVIMHBI U TpedyeMoe NporpaMMHoe
ob0ecreueHmne

13.1. O6mue TpedGOBaHNA K MATEPHAJIBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHHUILIMHBI

13.1.1. MaTepuaJIibHO-TeXHHYECKOEe U IPOrPAMMHOE o0ecrneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jl1s mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHAWBUYaJIbHBIX KOHCYIbTALIUH, TE-
KYILIEr0 KOHTPOJIS ¥ MMPOMEXYTOYHON aTTEeCTAIlMU UCIIONIb3YyeTCsl yueOHasi ayTuTOpHs ¢ KOJMUYECTBOM IO-
CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAsE JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. MMerorcs
JEMOHCTpAIOHHOE 000pyI0BaHUE U yueOHO-HAMTISAHBIE TOCOOuSs, 00eceunBaoIIe TeMaTHUYeCKHEe 1l-
JIIOCTPALMHU I10 JIEKLIMOHHBIM pa3JieiaM JUCIUILINHBI.

13.1.2. MaTepuabHO-TEXHHYECKOE M NPOrpaMMHOe o0ecredeHne VIl NPAKTHYECKUX 3aHATHI
JlaGopaTopusi KOMITBIOTEPHOTO POEKTUPOBAHUS
yueOHasi ayuTOpus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHas ayIUTOpUs ISl IPOBE-
JICHMS 3aHATHI MPAKTUYECKOro TUMA, ydeOHas ayAuTOpHs Ui IPOBeICHH 3aHATHI 1a00paTOpHOTro THIIA,
ydeOHas ayTUuTOpHsI AJIsl IPOBEJACHMSI 3aHATHI CEMUHAPCKOro TUIIA, TOMEIIEHHE JIJIsl KypCOBOIO MPOEKTH -
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poBaHUs (BBIMOJHEHUSI KYPCOBBIX padoT), MOMEIIEHUE ISl TPOBECHUS TPYITIOBBIX U WHAUBUIYAIBHBIX
KOHCYNIbTALIUM{, MIOMEIIEHUE JIsl TPOBEACHHS TEKYILEro KOHTPOJIS U MPOMEXYTOYHOU aTTecTalluu, ome-
[ICHHUE IS CAMOCTOSTEIBHON paboThI

634050, Tomckast o6mactb, . Tomck, Jleanna npocrekT, a. 40, 143 ayn.

Onwucanue uMeronierocs 000pya0BaHuUs:

- [lepconanpHbIil KOMIBIOTEP (20 1IT.);

- YcrpoiicTBo reHepanuu u o0paboTku curHanoB Analog Discovery 2; - National Instruments
Edition (10 mmT.);

- HcnpiTaTenbHbll  1a0OpaTOpPHBIA  CTEHJ Y3JI0B aHAJOTOBOM M LU(GPOBOH 3JIEKTPOHUKU
MikroElektronika Analog System Lab Kit PRO (10 mt.);

- Otnagounas miara Arduino UNO (15 mt.);

- Otnagounas tiatra STM32F4291-disk (10 mt.);

- TpéxkanalbHBIN TMHEHHBIN UCTOYHUK TTOCTOIHHOTO Toka GPD-73303D (10 miT.);

- Ocmmmnorpad DSOX1102G (10 mT.);

- Jlaboparopusiii MakeT Basys 3 Artix-7 FPGA Trainer Board (10 mmr.);

- [Ipoextop Acer P1385WB;

- DKpaH Juid IPOEKTOpPa;

- KommuiekT cnenuaan3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

- 7-Zip

— Apache OpenOffice

— FoxitReader

— Google Chrome

— Notepad++

— PTC Mathcadl3, 14

— Unreal Commander

13.1.3. MaTepuaJibHO-TEXHHYECKOE M IPOrPaMMHoe odecredyeHne J1JIs J1adopaTopHbIX padoT

JlaGoparopusi KOMIBIOTEPHOTO MPOESKTUPOBAHHUS

yueOHast ayJuTOPH JUIsl TPOBEACHUS 3aHATUI JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOPHs Ui IPOBE-
JICHUS 3aHATHI PAKTUYECKOTO THUIIA, y4yeOHas ayIuTOPUs AJIsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHas ayIuTOpHsl AJIsl IPOBEJACHMSI 3aHATUI CEMUHAPCKOro TUIIA, IOMELIEHHE JUIsl KypCOBOIO ITPOEKTH -
poBaHUA (BBINOJIHEHUSI KypCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIIOBBIX U MHAMBHUIYaTIbHBIX
KOHCYJIbTAlLlUi, IOMEILEHUE JUIsl TPOBEAEHHS TEKYILErOo KOHTPOJISA U IPOMEXYTOUYHOM aTTecTaluu, oMe-
HICHHE IS CAMOCTOSATEIBHON paboThI

634050, Tomckast o6macts, 1. Tomck, Jlennna npocrexT, a. 40, 143 ayn.

Onucanue UMeroIerocs 000pyI0BaHUS:

- [lepconanbhblii koMnbroTep (20 mit.);

- YcrpoiicTBo reneparnuu U o6pabotku curHasnioB Analog Discovery 2; - National Instruments
Edition (10 mmrt.);

- HcnprtaTenbHpld  J1aOOpAaTOPHBIA CTEHJI Y3JIOB aAHAJIOTOBOM W HHU(POBOH DJIEKTPOHUKH
MikroElektronika Analog System Lab Kit PRO (10 mrt.);

- Otnagounas miara Arduino UNO (15 mt.);

- Otnanounas mara STM32F4291-disk (10 mr.);

- TpéxkaHaJIbHBIN JTUHEHHBIM HCTOYHHUK TTOCTOSTHHOTO Toka GPD-73303D (10 mT.);

- Ocummnorpag DSOX1102G (10 mmt.);

- JJabopatopnsriii makeT Basys 3 Artix-7 FPGA Trainer Board (10 mir.);

- IIpoextop Acer P1385WB;

- DKpaH Ui IPOEKTOpa;

- Kommutekt cienmanusupoBanHoi yueOHON Mebenu;

- PaGouee mecto npenogaBares.

ITporpaMMHoO€e obecrieueHue:
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- 7-Zip

— Apache OpenOffice

— FoxitReader

— Google Chrome

— NI AWR Design Environment
— NI Labview 2016

— NI Multisim

— PTC Mathcadl3, 14

— Unreal Commander

13.1.4. MarepuajbHO-TEXHUYECKOE U MPOrPaMMHOe o0ecrneuyeHue 1Jisl CaMOCTOSITeIbHON padoThI
s camocTOsATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIBIOTEPHBIE KJIacchl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnauna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTh, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHast MeOerb;

- komnsroTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81'T. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOYEeHBI K ceTH «/HTepHeT» U 00eCreYnBarOT JOCTYI B DJIEKTPOHHYIO WH-
(hopManMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTtepuajibHO-TeXHHYeCKOe o0ecnedeHre JUCHUIITHHBI VIS JIMI ¢ OTPAHHYCHHbBIMH
BO3MOKHOCTSIMHU 310POBbSI U HHBAJIMI0B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYIIECTBIISICTCS C UCTIOIB30BAHUEM CPEJICTB 00yUISHUS OOIIEro U CIIeNUaIbHOTO Ha3HAYCHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJTbTUMEIUUHBIX CPEIICTB U APYTUX TEXHUYCCKUX CPEJICTB MpUeMa/mepea-
i yaeOHOM nH(OpMaIIMU B JOCTYMHBIX (hopMax, MOOUIBLHOM CUCTEMBI TIPETOIaBaHus A1 00yJarOIINXCs
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOMN CUCTEMBI. Y4eOHasi ayTuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyuyaromiyecsi ¢ HapylIeHHEeM cliyxa, 000pyIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOM, FJIEKTPOHHON JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX ¢ OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETYCMOTPEHO UCIIOb30BaHUE B
JIEKIIMOHHBIX M YYECOHBIX ayTUTOPUIX BOZMOXKHOCTH MPOCMOTpPA YAaJEHHBIX 00BEKTOB (HaIpuMep, TEKCTa
Ha JIOCKE WM Claii/la Ha 9KpaHe) MPU MOMOIIY BUCOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHSIX ¢ OOYYAIOMIUMHKCS ¢ HAPYIIEHUSIMUA OMOPHO-ABUIaTeJIbLHOI0 aNnmnapara MCIoib-
3YIOTCS aJIbTepHATHBHBIC YCTPOICTBA BBOAA MH(OPMAIIMU U IPYTHe TEXHUUECKHE CPEe/ICTBA IprueMa/mepe-
nadu yaeOHOM mH(OpMAIMK B TOCTYIMHBIX (opMax, MOOMIIEHON CHCTEMBI OOyUICHUS TSl JTFO/ICH ¢ WHBA-
JUAHOCTBIO.

14. OneHoYHBIE MATEPHAJIBI M METOAUYECKHE PEKOMEHIAIUN 110 OPraHU3aUNU U3YUYeHUsl
JUCHUILTNHBI

14.1. Conep:xaHue OLEHOYHbIX MATEPHAJIOB U MEeTOANYECKHEe PEKOMEHAAIUN
I[J'IH OIICHKU CTCIICHU C(l)OpMHpOBaHHOCTI/I n ypOBHfI OCBOCHHA Saerl'IJ'IeHHBIX 3a I[HCIII/IHJIHHOﬁ
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KOMHCTGHL[I/Iﬁ HCIOJIB3YIOTCA OLICHOYHBIC MaTCpUaJibl B COCTABE!

14.1.1. TecToBBI€ 3a0aHUA

1. Kakne Momenu HEMMHEHHBIX JIEMEHTOB Ha3bIBAIOT O€3BIHEPIIMOHHBIMU?

a) Mozenu, npeHeOperaromiye peakTUBHBIM HAKOIJICHUEM YHEPTUU B 2JIEMEHTE;

6) Moznenu Ha ocHoBe nuddepeHIaIbHbIX YPaBHEHUN KOHEYHOTO MOPSIIKA;

B) Mozenu, mpuMeHeHHe KOTOPbIX HUYeM HEOTPaHUYECHHO;

r) Monenu, npeacTasisitone 0ObEeKT B BUJIE YEPHOIO SIIUKa

2. Jlns xkakux oOBEKTOB crpaBeiuBa ¢popmyna u(t) = h(t)*x(t) (mpeodbpazoBaHue curnana oObeK-
TOM U(t) MOXHO BBIUHCIIUTH KaK CBEPTKY MMITYJIbCHON XapaKTEpUCTUKU 00bekTa h(t) ¢ BXOOHBIM CUTHA-
noM x(t))?

a) TonbKo IByXIIOJIOCHBIE 3JIEMEHTHI;

0) HenuHeliHbIe DIEMEHTHI;

B) JIMHEITHBIC 2JIEMEHTHI,

r) JItoObie 00BEKTHI;

3. Ot 4ero 3aBHCHT €MKOCTh p-h nepexonaa’?

a) uddy3uonHoii u 6apbepHON EeMKOCTH;

0) bapsepHoii eMKoCTH;

B) p-n nepexoj He 00J1a1aeT eMKOCTBIO;

r) Auddy3noHHOM eMKOCTH;

4. Yro onuceiBaeT Mozienb Joepca-Mona?

a) Bapuxkar;

6) duox;

B) Ounptp;

r) Tpansucrop;

5. Jlns pemeHus Kakux ypaBHEHUH UCIOb3YIOT MeToll HhroToHa?

a) JluneinpIx;

0) Henuuelinpix;

B) OOBIKHOBEHHBIX AU epeHInaNbHBIX;

r) AuddepeHnnanbHbIX B YaCTHBIX MPOU3BOIHBIX;

6. K BBIXOJIHBIM MapaMeTpaM yCUIUTENSI OTHOCSTCA. . .

a) mapameTpbl TPAaH3UCTOPOB;

0) COIpPOTHUBIICHHE PE3UCTOPA B KOJUIEKTOPHOH 1IETIH;

B) EMKOCTb Harpy3Ku;

I') K03 (UIMEHT YCUIICHUS;

7. Kakoe BbICKa3bIBaHUE HAUOOJIEE TOUHO OINPEEIISIET MOHITHE «MOJEIb)?

a) Ha4YaJIbHBIA 3aMbICEN OYIyIero 00beKTa;

0) ToyHast KOIMSI OPUTMHAA;

B) OPUT'MHAJ B MUHHUATIOPE;

r) 00pa3 opuruHaia ¢ HanboJee MPUCYIUMH CBOMCTBAMHU;

8. KakoB npaBuiIbHBIN MOPSAAOK JEHCTBUNA MPH MAaTEMAaTHYECKOM OMMCAHUU CUCTEMBI C IIOMOIIBIO
COOTBETCTBYIOIIHMX IMPOTPAMMHBIX?

a) OnucaHue aprymMeHra - onucanue (pyHKIMH - onucaHue MOCTOSTHHBIX

0) Onncanue GyHKIUHN - ONMMCAHKUE TIOCTOSHHBIX - OMMMCAaHUE apTryMEeHTa

B) Onucanue (GyHKUUH - OMMCAaHUE apryMEeHTa - ONUCAHUE TTOCTOSHHBIX

r) OnucaHue NOCTOSIHHBIX - ONMCAaHUE apryMEHTa - OnrcaHue QyHKIui

9. UTo Ha3bIBAIOT KPAaeBBIMU YCIOBUSMM Il CUCTEMbl YPaBHEHUH MaTeMaTHuecKol Moaenun?

a) YcioBus, Hajlaraemble Ha (PYHKIIHIO.

0) YcioBusi, HajaraemMble Ha POU3BOAHBIE HCKOMOM (DYHKITUH.

B) YCI0BHUS sl OTPAaHUYEHHUS KOJIMYECTBA MTapaMeTPOB PYHKLUU

r) YcioBusi, HakJapIBaeéMble Ha TpaHMIIE HccaeyeMoi o0acTh U B HayaJIbHbIH MOMEHT BpeMe-
HHL.

10. Yto Takoe npoekTupoBaHue?

a) IIponecc co3ganus B 3aJJaHHBIX YCJIOBUSAX ONKCAaHUs HECYIIECTBYIOLIEr0 00beKTa Ha Oa3e mep-
BUYHOI onucaHusl.
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0) IlepBoHavanbHOE ONMUCAHNE OOBEKTA MPOCKTUPOBAHMS.

B) Co3nanue (pyHKIIMOHATBLHOTO MakeTa 0e3 yueTa pe3ysIbTaTOB MIEPBUYHOTO MOJICTUPOBAHUS

r) [Iponecc npeoOpa3oBaHMs UCXOTHOTO OMUCAHUS OOBEKTa B KOHEYHOE ONKMCAHNE Ha OCHOBE BBI-
MOJTHEHUSI KOMILIEKca paboT UCCIIeI0BATeNbCKOr0, pACUETHOTO U KOHCTPYKTOPCKOTO XapaKkTepa.

11. B uem 3akiro4aercsi CyIHOCTh KOMIIBIOTEPHOTO MOJIEIMPOBAHMSI CUCTEMBI?

a) B CO3/IaHUU KOMIBIOTEPHON aHUMAIMM WM CXEMbI, YUYUTHIBAIOLIEH rabapuThl CUCTEMBI U €€
OCHOBHBIC IMHAMHYECKUE U CTATUYECKHE XaPaKTEPUCTUKH.

0) B CO31aHUU MHTEPAKTUBHOTO CIHUCKA PACUETHBIX MapaMEeTPOB CHCTEMBI, C BO3MOXKHOCTBIO MX
U3MEHEHUs Il HAOJIOACHUS] U3MEHEHHI COCTOSHUS CHCTEMBbl B 3aBUCHMOCTH OT TNOBEICHHUS TE€X WIIH
MHBIX [1apaMeTPOB, a TaK K€ CO3aHUN KOMIBIOTEPHOI aHUMAIMH MOBEIEHUSI CUCTEMBI C YUETOM peaib-
HBIX COCTOSIHUH.

B) CO37JaHHE CHCTEMbl MaTeMaTHUYECKUX YpaBHEHUM, 715 pacueTa pe3yibraTa (yHKIIMOHUPOBAHUS
CUCTEMBI

T') B CO3/IaHUH KOMITBIOTEPHOM MporpaMMbl (TTakeTa MpOorpaMM), OMUCHIBAIOIIEH MOBEICHUE dJIe-
MEHTOB CHUCTEMBI B Ipolecce ee¢ (YyHKIMOHUPOBAHMS, C YUETOM HMX B3aUMOACHUCTBHS MEXIy co00i ¢
BHEIIHEH cpenoil, a Tak e Cepuy BHIYUCIUTEIbHBIX SKCIIEPUMEHTOB.

12. Monenp n0/KHA YYUTHIBAaTh HanboIee CyIecTBEeHHbIE CTOPOHBI UCCIIEyeMOro 00beKTa U OT-
pa)xatb €ro CBOMCTBA C MPUEMIIEMOI TOYHOCTBIO. DTO OMPEACIICHUE ...

a) IPUHIUIA CUCTEMHOCTH

0) MPUHIINAIIA YCTOMYUBOCTH

B) MPUHIIUTIA YIIPOLUICHHOCTH

T') IPUHIIMIIA aJIeKBaTHOCTHU

13. Yto Takoe napaMeTpsl CUCTEMBI?

a) BenuunHbl, XxapakTepusyrolue SHepreTHueckoe Wik nHGHOPMAIMOHHOE HAIMOJIHEHUE JJIEMEHTa
WM NTOJICUCTEMBI.

6) CBoiicTBa DJIEMEHTOB OOBEKTA.

B) BennuuHbl, KOTOpbIE BbIpAXKaOT CBOMCTBA CUCTEMBI WJIU €€ YaCTH, UJTM OKPYXKAIOILEeH Cpe/ibl.

14. JIns wero B Mojaenu Tpansuctopa ['ymmens-Ilyna mexay 6a30ii 1 KOJIJIEKTOPOM BKIIIOUEH HE-
JTUHENUHBIN UICTOYHHUK TOKA?

a) YUuThIBae€T EMKOCTH TIEPEX0I0B 0a3a-3MHUTTEP U 0a3a-KOJIICKTOP

6) Onpenensier KpyTH3HY TPaH3UCTOpPA

B) Onpezenser BEIXOAHYIO TPOBOJAUMOCTh TPAH3UCTOpA

r) OnuceIBaeT padoTy TPAH3UCTOPA B PEKUME HACHIIICHUS

15. bespiHeprmonHas Moaenb nuoaa ommchiBaetcs (opmynoi i(u)=Is[exp(q*u/N*k*T)-1]. Uro
o3HauaeT napametp Is ?

a) MakcruMasibHO JOMYCTUMBIN TOK B MIPSIMOM CMEILIEHUN

0) Tok mroma mpu HANPSHKEHUU OTKPBITHUS

B) Tok cToka

r) OOpaTHBIi TOK HACHIICHUS

16. Kakoit 3 MeTo/10B pacuera Iernel 1Mo NoCTOSHHOMY TOKY He MpUMEHsIET 3akoHOB Kupxroda?

a) Metoj HeTTOCPEICTBEHHOTO IpUMEHEeHus 3akoHOB Kupxroda

06) MeTron KOHTYPHBIX TOKOB

B) MeToz y3/10BbIX IOTEHIIUAJIOB

r) UTtepaninoHHBIN METO

17. Kakoli MeToA NCIONB3YeTCs JUIsl CHMYJISIUN HETMHENHBIX CXeM?

a) MeTo/ KOMIJIEKCHBIX aMIUTUTYA

6) MeTo/ MOKOOPAMHATHOTO CITyCKa

B) Meton TarapuHoBa

r) Meron rapmMmoHn4ecKkoro 6ananca

18. CymHOCTh Kakoro MeTtofa GopMyJIMpyeTcs TaK: cXxema pa3OuBaeTCs Ha JABE MOJICXEMBI — JIU-
HeiHyI0 (MHEPIIMOHHYIO) U HeJIMHEeHHYIo. JInHeliHas cxema aHaM3UPyeTCss B YaCTOTHOM 00acTH, HeNu-
HeliHasi — BO BpeMEHHOM. Eciin pe3ynbTaThl HE COBNAAIOT, BBIMOJIHIETCS UTEPALIMOHHBIN TOBTOP aHAJIN3a

a) Metox pemieHust HEMMHEWHBIX AU(pdepeHnanbHbIX ypaBHEHUH B pa3HOCTHOU (opme pexyp-
CHBHO BO BPEMEHHOH 001acTH
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0) MeToa KOMITJICKCHBIX aMILTUTY/T

B) Meton Hrrotona-Padcona

r) MeToa rapMOHHYECKOro OanaHnca

19. Yto Takoe mapamMeTpuyeCKuii CHHTE3?

a) OmnpezenieHre AMANa30HOB 3HAYCHUN BapbUPYEMbIX MMapaMEeTPOB, BBIXOJ 332 KOTOPhIE B MPOLEC-
ce ONTHMU3ALINY 3aIpeiaeTcs

0) [Iporiecc co3manus MPUHIMITAATBLHONW CXEMBI C 33JaHHBIM KOJTMYECTBOM ITapaMeTPOB

B) ABTOMAaTHU3MPOBAHHBIN WM aBTOMAaTUYCCKUM CUHTE3 CTPYKTYPHOHN WIIM NMPUHITUITHATIBHON CXe-
MBI 1IeTH WJIA YCTPOUCTBA

r) ABTOMaTU3UPOBAaHHBIA WJIM aBTOMAaTUYeCKUN BBIOOp MapaMeTpoB IenH, 00eCreurnBaoIuX BbI-
MOJTHEHUE TEXHUYECKUX TPEOOBaHMI K HEH

20. ABTOMaTH3MPOBAHHBIN CHHTE3 KaKHX IeNel AoCTyneH Ha aaHHblii MoMeHT B AWR Design
Environment ?

a) JIunwmii 3aaepKKu

6) KBagpaTypHBIX MOIYJIATOPOB U IEMOIYIISTOPOB

B) Ycmurenein

r) JINHEHHBIX YaCTOTHBIX (PUIBTPOB U

COTJIACYIOIIUX Enei

14.1.2. Dx3aMeHAIIMOHHBbIE BONPOCHI

1. EnuHCTBO Ipolecca CXeMOTEXHUUYECKOTO IPOEKTUPOBAaHUS, KOHCTPYMPOBAHUS U TEXHOJIOTUU
npon3BoicTBa DC, ero CBA3b C HAYYHOTEXHHYECKHUM MTPOTPECCOM.

2. OC - xak TexHu4eckas cucremMa. CUCTEMHBIN IOAXOJ -METOJ0JIOIMYECKasi OCHOBA ITPOEKTUPO-
BaHUs KOHCTPYKUUN U TexHoaoruii IC.

3. CrpykrypHble ypoBHH OC, ypOBHM pa3yKpyIHEHUs, SIEMEHTHAsl U KOHCTPYKTHBHAs 6a3bl. Tu-
noBble KOHCTpYyKuuu IC.

4. HopmatuBHas 0aza MpOEKTHUPOBAHUS, KOHCTPYKTOPCKUE JTOKYMEHTBI, BUJbl U KOMIUICKTHOCTb,
0003HaYEHHE.

5. OCHOBBI KOHCTPYHUPOBAHUSI U TEXHOJIOTUS MUKPOCOOPOK.

6. KomnonoBka OC Kak NMpOMEXYTOUHOE KOHCTPYKTHBHOE pelleHue. MeTosibl KOMIIOHOBKHU pa-
JMOAIIIapaTypBhl.

7. DAEKTpUYECKHUE COETMHEHUS 1 MOHTaX B KOHCTpYKIusax DC.

8. Knaccugukarus KOHCTPYKTOPCKO—TEXHOIOTHYECKUX METOJIOB pealn3aluu IEKTPHUUECKUX CO-
enuaenuii B OC.

9. OcHoBHbIe cnocoObl 3amuThl DC OT BO3JIEHCTBUSA KIMMATHYECKHX (DAKTOPOB OKpY’Karolien
Cpepbl.

10. IIpuHIMIBI SKpaHUPOBAHUS JIEKTPUUECKUX U MATHUTHBIX ITOJIEH.

11. ABroMaTtusupoBaHHOe MpoektupoBanue (All), kKak TEXHONOTHsI MPOEKTHO-KOHCTPYKTOPCKOM
nestenbHocTU. [enu AL

12. Onpenenenue noustust CAIIP. Knaccudpukanus CAIIP. 3agauu, pemaembie Ha OCHOBE KJIacCH-
¢ukarmu. Knaccudukannonnsie npusHaku u rpynmnst CAIIP.

13. O6mast xapakTepucTUKa MPOIecca aBTOMATU3UPOBAHHOTO MPOEKTHUpOoBaHus. CTPyKTypa mpo-
1ecca aBTOMATU3UPOBAHHOIO IPOEKTUPOBAHUS, €ro INPUHIUIMAIBHBIE CBOWCTBA - HEPAPXUYHOCTB,
UTEPALMOHHOCTD, AJIbTEPHATUBHOCTb.

14. dynkuuonaneHble coctapisitomue CAIIP - nmpoektupyromue U 00CTyKUBarOIIUe MOACUCTE-
Mbl. Bunel o6ecnieuennst CAIIP. I'opusonTanbHble 1 BepTHKaNbHbIE cicTeMHble cBsi3u B CATIP.

15. CucteMHbI# TOJXO K aBTOMATH3aIMU ITPOEKTHO-KOHCTPYKTOpcKuX padoT. Cesazp CAIIP ¢ cu-
CTeMaMM aBTOMAaTH3alUH IPYTUX BUJIOB.

16. YerpoiictBa BbIBoga TekcToBod aokymeHTanuu B CAIIP - mewaratomme ycrpoiictsa (ITY).
VYerpoiicta BeiBoaa rpaduueckoit unopmanuu B CAIIP - rpadonoctpoutenu u koopaunatorpadsl Bek-
TOPHOT'O U PACTPOBOIO THIIA.

17. Kommiektnocts KJI Ha ctaguu pa3zpaOoTku "DCKU3HBINA MPOEKT"

18. Pa3nensl Texuuueckoro 3ananus. Oco6eHHOCTH pa3pabOTKU YaCTHOTO TEXHUYECKOTO 3a/1aHus
Y TAKTUKO-TEXHUYECKOI'0 3a1aHUS

19. Buast K]I ipu pa3paboTke e4aTHOTo y3i1a, pa3MeIIeHHOr0 B KOpITyC.
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20. CAIIP ¢ BO3MOXXHOCTBIO 0opMIICHHS YepTexken u TekcToBbix KJI.

14.1.3. Tembl KOHTPOJILHBIX PadoT

1. Ocobennoctu cumyssiiuu POC Ha ypoBHE CTPYKTYpPHBIX CXEM.

2. Bo3aMO)XKHOCTH 110 aHa/u3y pacupeneneHsbix ctpykryp B AWR DE.

3. JIByXIIOJIFOCHBIE JIMHEWHBIE AJIEMEHTBI U UX MOJICIIH.

4. Monenu 4eTbIPEXIOIOCHBIX JIEMEHTOB Ul UCIIOJIb30BaHUS HA YPOBHE MOJIEIMPOBAHUS CTPYK-
TYPHBIX CXEM.

5. IlonHbIE MOJENIN YETHIPEXIIOIOCHBIX 2JIEMEHTOB.

6. be3prHepOHHAsT HETMHEWHAST MOJIENb TUO/IA.

7. HenuHenHbIe MOJEIIN PEAKTUBHBIX 2JIEMEHTOB.

8. HenmmHetHO-MHEPUMOHHAS MOJIEIb TUOA.

9. Ilpocreiimias 6e3bIHEPIUOHHAS HEJMHEHHAs! MOJIENIb TPAH3UCTOPA.

10. HenuHeitHO-MHEpIIMOHHAS MOJIETTh TpaH3ucTopa Doepca-Mora.

11. Monens 6unonsproro tpanzuctopa I'ymmens-Ilyna.

12. HenunentHo-uHepuuoHHas moaeib Tpansucropa JFET.

14.1.4. Bonipochl Ha coOeceoBaHue
Ocobennoctu cumymsiniuu POC Ha ypoBHE CTPYKTYpHBIX cxeM. [1oiTHbIe MOJIENIN YeThIPEXITOIOC-
HBIX 3JIEMEHTOB. Bo3MO)kHOCTH 110 aHanu3y pacnupeneneHHbix cTpykryp B AWR DE. Knaccudukanus cu-
MyJIITOpOB. CUMYIISALIMS TIEPEXOIHBIX MPOLIECCOB B HEIMHEHHBIX 1ensaX. HeauHeltnbie CUMYIISATOPBI U UX
npUMeHeHre. MeTo/l MHOTOCUTHAJIbHOTO TapMOHMYECKOro OanaHca.

14.1.5. Bonipocsbl Ha caMONIOATOTOBKY
CuMynsanus JIMHENHBIX LENe ¢ UCII0Ib30BaHUEM MIPOCTHIX aHATUTHYECKUX MOJEIEN.
Cumyssiust HeTMHEHHBIX TNl MEeTOIOM TapMOHHYECKOTro OaaHca.
CrpykrypHhbliil cunte3 cxem B CAIIP AWRDE
[TporpamMmmMupoBanre THOKUX CpeJCTB U3MepeHus ¢ npumeHennem LabVIEW.

14.1.6. Bonipocs! 1J1s1 NOATOTOBKH K MPAKTHYECKHM 3aHATUAAM, CEMUHAPaAM
3HaKOMCTBO C HHTEp(}HEHCOM 1 OCHOBHBIMU BO3-MOXKHOCTSIMH cucTeM npoektupoBanusi AWRDE u
LabVIEW. 3ananue — coOpath npoctyro cxemy B AWRDE
CocraBieHne YaCTHOIO TEXHUUECKOr0 3a/1aHus Ha pa3paboTtky O1oka POC
KomnonoBanue POC u yHupUKaMSA KOHCTPYKITUN
[IpoexTupoBanue nuieBoi nanenu ynpasiaenus POC
[IpoekTupoBanue snexkrpoMmoHTaxka POC

14.1.7. Tembl 1a60paTOpHBIX padoT
3HaKOMCTBO ¢ MHTEP(HEHCOM 1 OCHOBHBIMU BO3MOXKHOCTSIMHU CUCTEMBI poekTupoBanust AWR DE

14.2. TpeOoBaHUs K OLIEHOYHBIM MaTePHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbSl M HHBAJIM/0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEITYCMOTPEHBI TOMOTHH -
TEJbHBIE OLIEHOYHBIE MAaTEpHUAJIb], IEPEUEHBb KOTOPBIX YKa3aH B Tabuuue 14.

Tabmuma 14 — JlonomHUTEIRHBIC MaTepUaIbl OIICHUBAHUS JIJIS JIUI] C OTPAaHMYEHHBIMHA BO3MOXXHOCTSIMHU
3H0p0Bb$I 1 UHBAJILI0B

Kareropuu Bupl JOTIOTHUTENBHBIX OLIEHOYHBIX DopMBbI KOHTPOJISI U OLICHKU
00yJaronuxcs MaTepuaoB pe3yabTaToB 00yUEHUS

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyueHusMu
ciryxa

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C napymenussimu | CobecesioBaHMe 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO yCTHas MpOBEpKa

3peHus ONpoC M0 TEPMHUHAM (MHIUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIMOHHBIX TECTOB, | [IpenmylecTBEHHO TUCTaHIIMOHHBIMU
OIOPHO- KOHTPOJIbHbIE Pa0OTHI, MUCbMEHHBIE METOJaMH
JBUTATEJILHOTO CaMOCTOsITeNIbHbIE PabOTHI, BONPOCHI K
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arrapara 3aUCTy

C orpanuueHusiMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpeumMy1iecTBEHHO IPOBEPKA
o01IeMe TMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETy, METOZaMU UCXOIA U3 COCTOSIHUSA
[IOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarolIerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckune peKoMeHAAMH M0 OLeHOYHBIM MaTepuaJiaM JJisl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIH/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas opma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B IIe4aTHOU (hopme;

- B [le4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MPEIOCTABJICHUE 3a/IaHUS C UCTIONB30BaHUEM CYpPJIOTIEPEBO/IA.

JIuriaM ¢ OTrpaHMYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSl M MHBAIMAAM YBEIWYHMBACTCS BpEeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeaycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHMs, 2 IMEHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIH30BAaHUEM YCIIYT aCCHCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponienypa orneHMBaHUST Pe3yAbTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 110 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHGopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSM HX 30POBBS M BOCTIPUSATHS HH(POPMALIUH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B TIEYaTHOM (hopMe YBEIIMYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HAapyIIeHUSIMM ONIOPHO-ABUIaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU (opme.

[Tpy HEOOXOMUMOCTH TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOIIE-
Jypa OIICHWBAHUsI PE3yIbTaTOB 00yICHHUST MOXKET TIPOBOIUTHCS B HECKOIBKO ITAIOB.

CornacoBaHa Ha noprane Ne 35052 17



	1. Цели и задачи дисциплины
	1.1. Цели дисциплины
	1.2. Задачи дисциплины

	2. Место дисциплины в структуре ОПОП
	3. Требования к результатам освоения дисциплины
	4. Объем дисциплины и виды учебной работы
	5. Содержание дисциплины
	5.1. Разделы дисциплины и виды занятий
	5.2. Содержание разделов дисциплины (по лекциям)
	5.3. Разделы дисциплины и междисциплинарные связи с обеспечивающими (предыдущими) и обеспечиваемыми (последующими) дисциплинами
	5.4. Соответствие компетенций, формируемых при изучении дисциплины, и видов занятий
	6. Интерактивные методы и формы организации обучения
	7. Лабораторные работы
	8. Практические занятия (семинары)
	9. Самостоятельная работа

	10. Курсовой проект / курсовая работа
	11. Рейтинговая система для оценки успеваемости обучающихся
	11.1. Балльные оценки для элементов контроля
	11.2. Пересчет баллов в оценки за контрольные точки
	11.3. Пересчет суммы баллов в традиционную и международную оценку

	12. Учебно-методическое и информационное обеспечение дисциплины
	12.1. Основная литература
	12.2. Дополнительная литература
	12.3. Учебно-методические пособия
	12.3.1. Обязательные учебно-методические пособия
	12.3.2. Учебно-методические пособия для лиц с ограниченными возможностями здоровья и инвалидов
	12.4. Профессиональные базы данных и информационные справочные системы

	13. Материально-техническое обеспечение дисциплины и требуемое программное обеспечение
	13.1. Общие требования к материально-техническому и программному обеспечению дисциплины
	13.1.1. Материально-техническое и программное обеспечение для лекционных занятий
	13.1.2. Материально-техническое и программное обеспечение для практических занятий
	13.1.3. Материально-техническое и программное обеспечение для лабораторных работ
	13.1.4. Материально-техническое и программное обеспечение для самостоятельной работы
	13.2. Материально-техническое обеспечение дисциплины для лиц с ограниченными возможностями здоровья и инвалидов
	14. Оценочные материалы и методические рекомендации по организации изучения дисциплины
	14.1. Содержание оценочных материалов и методические рекомендации
	14.1.1. Тестовые задания
	14.1.2. Экзаменационные вопросы
	14.1.3. Темы контрольных работ
	14.1.4. Вопросы на собеседование
	14.1.5. Вопросы на самоподготовку
	14.1.6. Вопросы для подготовки к практическим занятиям, семинарам
	14.1.7. Темы лабораторных работ

	14.2. Требования к оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов
	14.3. Методические рекомендации по оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов

