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

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
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 (npoduns) / cnennanuzanusi: KoHcTpynpoBaHHue M TEXHOJIOTHSI HAHOIJIEKTPOHHBIX
CpelcTB

®dopma 0O0ydeHHS: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

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

Cemectp: 7

Y4eOus1ii man Habopa 2015 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.JIB.7.2)
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-
TepHas rpaduka, KomnerotepHoe MonenupoBanue nporeccoB B POC, OCHOBBI KOHCTPYUPOBAHUS 3JIEK-
TPOHHBIX CpeacTB, [IpoexTrpoBanue 31eKTpoHHbIX cpeacts (I'T1I0-4).

[Tocnenyromumy ITUCHUIUIMHAMU  SIBIIIOTCS:  ABTOMaTH3UpOBaHHOE npoektupoBaHue POC,
KonctpynpoBanue ObICTpoaeHCTBYOMUX HU(POBBIX yCTpoiicTB, KoHCTpyHpoBaHUe M TEXHOIOTHS MHU-
KpO- U HAHOIEKTPOHHBIX cpencTB, CucTeMbl aBTOMAaTU3UPOBAaHHOTO ITpoekTupoBanus CBY-y3m0B.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHUIIJIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HaMpaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— OIIK-4 roTOBHOCTBIO IPUMEHSATH COBPEMEHHBIE CPEACTBA BBINOJHEHUS M PEAAKTUPOBAHUS
M300pakeHU U YepTekel U MOATOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTHYECKOH TOKYMEHTALNN;

— TIK-7 crocoOGHOCThIO pa3pabaThiBaTh MPOEKTHYIO M TEXHUYECKYIO JOKYMEHTAlHI0, 0hopM-
JSITh 3aKOHYEHHBIE MTPOEKTHO-KOHCTPYKTOPCKUE pabOThI;

— IIK-8 roToBHOCTHIO OCYHIECTBISITH KOHTPOJIb COOTBETCTBHS pa3pabaThIBa€MbIX MPOEKTOB U
TEXHUYECKOW JTOKYMEHTAllUU CTaHJapTaM, TEXHUYECKUM YCIOBUSAM M APYTUM HOPMAaTHBHBIM JIOKYMEH-
Tam;

B pesynprare u3ydeHus IUCIHUIIMHBI 00YJaIOIUNACS TOJIKEH:

— 3HaATh CTaHJapTHbIC MAKEThl MPHUKIAJHBIX IPOrpaMM, OPUEHTUPOBAHHBIX HA PELICHUE HAyY-
HBIX ¥ MPOCKTHBIX 33/1a4 PAJU0ICKTPOHUKH.

—  yYMeTb [IPUMEHATh KOMIIBIOTEPHBIE CUCTEMBI U MMAKETHI NIPUKIIAJHBIX IPOrPaMM JUIsl IPOEKTH -
POBaHHUS NEKTPOHHBIX CPENICTB U ODOPMIICHHS YePTEkKEH U KOHCTPYKTOPCKOM TOKyMEHTAIUH.

— BJaJeThb TUIOBBIMU IPOTPAMMHBIMHU CPEICTBAMH [UIsl aBTOMAaTHU3allMM IPOEKTUPOBAHUS U
MOJICJIMPOBAHMS PAIUONICKTPOHHBIX LIETIEH, YCTPOUCTB U CUCTEM.

4. O0beM IUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTMHBI cOCTaBIsieT 4.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B TA0JIM -

%Zgﬁlld.ua 4.1 — TpynoeMKoCTh JUCIUILINHBI
Bunel yueOHoI nesTebHOCTH Bcero gacos Cemectpsl
7 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 60 60
Jlexuun 18 18
[IpakTrueckue 3aHATUA 34 34
JlaboparopHbie pabOTHI 8 8
CamocTosiTenbHas paboTa (Bcero) 48 48
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OdopmiteHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam

[ToaroroBka k 1adboparopHbeIM paboTam 6 6
IIpopaboTKa JTEeKIMOHHOTO MaTepuana 11 11
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 23 23
Bcero (6e3 3x3ameHa) 108 108
IToaroroBka u caada dK3aMeHa 36 36
OO6mmast Tpy1I0€MKOCTb, 4 144 144
3auyetHble Equnuist 4.0 4.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUALI 3aHATHHA

Pazniensl muCUUIUTMHEI ¥ BUABI 3aHATHH PUBEACHBI B Tabmmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

N @]
" o o 2 g 3 =
: o ° S 9 = g
= jant © (o) < E (] s
-~ < < < T >‘- ()
HazBanus pa3aenoB TUCHUIUINHBI i ® o, e, o 2 S5
S 5 = s & 0 ==
S, < < S % g
7 cemecTp
1 DTamnbl U aceKThl TPOSKTUPOBAHUS 4 8 8 13 33 | OIIK-4, IIK-7,
3C, oxBaTbIBa€Mble COBPEMEHHBIMU ITK-8
CAIIP, 1 ux UHTETpaIMs B €IUHBIA UK
MPOECKTUPOBAHUS
2 OcHoBHbIe 3Tansl pazpadorku IC 6 20 0 9 35 |OIIK-4, I1K-7,
[1K-8
3 KoMIIekTHOCTh KOHCTPYKTOPCKOH J10- 4 6 0 12 22 | OIIK-4, IIK-7,
KyMEHTAlUH ITK-8
4 OcuoBHeble TpeboBanust ECK/] 4 0 0 14 18 |OIIK-4, IIK-7,
ITK-8
Hroro 3a cemectp 18 34 8 48 108
Uroro 18 34 8 48 108
5.2. Conep:xanue pa3aesioB IMCUUIIMHBI (110 JEKIHAM)
CopeprkaHue pa3ienoB TUCIUILIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuma 5.2 — CoaeprkaHue paseiaoB JUCIUILIMH (TI0 JISKIIHSIM)
3 z S
3 ==
g > 5
HasBanus paznenos ConeprkaHue pa3ieiaoB TUCIUIUIMHBI (IO JEKIIUSIM) z 5 &5
o E
X 2 3
a e g
= S
7 cemecTp
1 DTamnb! 1 acneKThbI 1.1 IlpoexTupoBaHue Ha ypOBHE CTPYKTYPHBIX CXEM U 4 IK-8
npoektupoBanusa IC, ocHoBHbIe CATIIP, o6ecnieunBaromniye Takoe mpoeKTH-
OXBaTbIBACMbIC poBanue. Kommonent Visual System Simulator (VSS)
coBpemeHHbIMH CAIIP, u | CAIIP AWR Design Environment (AWRDE).1.2
WX MHTErpanus B euHbIi | [[poekTHpoBaHNE HA YPOBHE MPUHITUITHAIBHBIX CXEM
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IMUKJT ITPOCKTHUPOBAHUA

u ocHoBHble CAIIP, oGecnieunBaronyie Takoe mpoeK-
tupoBanue. Kommonent Analog Office CAIIP
AWRDE.1.3 IIpoextupoBanue POC ¢ yyeTom BOJIHO-
BbIX 3 dexroB u CAIIP, obecnieunBaromnye Takoe
npoektupoBanue. Kommonent Microvawe Office
(MWO) CAITP AWRDE.

Htoro

2 OCHOBHBIE 3TAIIbI
pazpabotku 3C

[Inanuposanue u nposenenue HUP n OKP. Cocras-
nenue T3.Ilonstre cranuu pazpadotku (TexHuueckoe
MIPEAIOKEHNE, DCKA3HBIN MPOEKT, [ eXHNUECKUI
npoekT,Paboyast KOHCTPYKTOPCKas JOKYMEHTALHs)

Hroro

TK-7, TIK-

3 KOMIUIEKTHOCTD
KOHCTPYKTOPCKOM
JIOKYMEHTAITI!

OcHoBHBbIE CBe/leHUs N0 pa3paboTKe rpapuueckux u
TEKCTOBBIX KOHCTPYKTOPCKHUX JOKYMEHTOB: YEPTEX
JeTau, COOPOUHBIN YepTexk, COOpOUHas eIUHUIIA,
gyepTex 00Iero BUja, TEOpeTUIEeCKUil yepTex, rada-
PHUTHBIN YEPTEXK, ITEKTPOMOHTAXKHBIN YEPTEXK,
MOHTAKHBIN YEPTEXk, yIIAaKOBOUHBIHN YEPTEXK, CXEMA

HUroro

OITK-4,
TK-7, TTK-

4 OcHoBHbIe TpeOOBaHUS
ECK/[

Pacemotpenune 'OCT 2.102-68 «kECK/I. Buast u
KOMIUTEKTHOCTh KOHCTPYKTOPCKUX JOKY-MEHTOBY, KO-
TOPBIH SIBIISIETCSI OCHOBHBIM CTaHJIapPTOM, pETJIaMeH-
THPYIOIUM HOMEHKJIATypy KOHCTPYKTOPCKUX JTOKY-
MEHTOB M JIAIOIIUM BO3MOKHOCTB BBIOpATh JUIs pa3pa-
0aTBIBAEMOTO M3IEJIHST MUHUMATBHBIA KOMIUIEKT
KOHCTPYKTOPCKHX JIOKYMEHTOB B 3aBUCHUMOCTH OT €T0
BUJIA U CTaIUH pa3padoTKu. KoMITIIeKTHOCTH
KOHCTPYKTOpCKUX okyMeHToB (K/I) st kaxoii cTa-
TIMH Pa3pabOTKH KOHCTPYKTOPCKOH JOKYMEHTAIHH
YCTaHABIIMBAIOT TaKXke cranaaptsl 2.118-73 ... 2.120-
73, 2.601-68, 2.602-68 1 TexHHIECKOE 3aJaHNe HA
paspabaTeiBaeMoe U3Zee

Hroro

4

OIIK-4,
TK-7, TIK-

Hroro 3a cemectp

18

5.3. Paznenbl AMCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecnneynBaeMbIMU (NMOCJAEYIONIUMH) TUCHUIIMHAMHA
Paziensl AUCIIUTUIMHBI M MEKTUCITUTUIMHAPHBIC CBS3H C 00€CTICUMBAOIIMME (TTPEABIAYIIUMA) H

obecnieunBaeMbIMU (TTOCJIEIYIONIMMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.

Tabmua 5.3 — Pa3genbl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HaumMmeHoBaHue AUCHUIIIMH

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

1 2 3 4
[IpenmecTByronme qUCUUILIMHBI
1 Brenenue B mpodeccuro + +
2 BBeneHue B TEOPUIO UCCIEIOBAHUM U IPOCKTHU -
+
posanus (I'TIO-1)
3 VmxeHepHas U KOMITbIOTEpHas Tpaduka + + + +
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4 KoMIbIOTEpHOE MOJIETTUPOBAHKE MPOIIECCOB B n
PoC
5 OCHOBBI KOHCTPYHPOBAHHUS SJIEKTPOHHBIX n n n N
CPEICTB
6 [IpoexTupoBanue mekTpoHHBIX cpeacts (I'TIO-

+ + + +
4)

[Tocnenyromue TUCHUIIMHBL

1 ABromatu3upoBaHHOe npoekTupoBanue POC + + + +
2 KoncrpynpoBanue ObICTpOACHCTBYIOMMX HHU(PO- n 4
BBIX YCTPOMCTB
3 KoHcTpynpoBaHUE U TEXHOJIOTUS MUKPO- M HAHO- n n
NIEKTPOHHBIX CPEJICTB
4 CucteMbl aBTOMaTU3UPOBAHHOTO IPOEKTHUPOBA-

+ + + +
Hus CBY-y3noB

5.4. CooTBeTCcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX NIPH H3YYCHUHU AUCUMIIMHBI, M BU/0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MPHU WM3YYEHUH IUCIUIUIMHBI, W BHIOB 3aHATHA

MpeCcTaBiIeHo B Tabnuie 5.4.

Ta6muma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX TIPU M3YUYECHUH JAUCIUTUINHBI, U BUIOB 3aHS -

THN

Bunwl 3ansatui

®opMBbl KOHTPOJIS

Eq Komnerenunn
Jlex
+ | JIab. pao.

+ | IIpak. 3aH.

O

+ | Cam. pa0.

KonTposnbHas pabora,
KoncnekT caMonoaroToBky,
3ammuTta otyera, Cobecemno-
Banue, OtyeT mno jJabopa-
TopHO# padote, Tect, OTuer
0 IPAKTUIECKOMY 3aHSTHIO

ITK-7 + +

Konrtponbhas pabora,
KoHCneKT caMomoIroToBKH,
3amura otuera, Cobeceo-
Banue, OTuer no gabopa-
TopHOI1 padote, Tect, OTueT
10 IPAKTUYECKOMY 3aHATHUIO

[1K-8 + + +

KonrtponpHas pabora,
KoHcnekT caMonoaroToBkH,
3amura otuera, Cobeceo-
BaHue, OTuer no gadopa-
TopHOM pabote, Tect, OTueT
0 TIPAKTUYECKOMY 3aHSTHIO

6. UnTepakTUBHBbIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s

He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HanmMenoBanue nabopaTopHbIX paboT npuBeIeHO B Tabmmie 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 z§
Q P=a=1
Qo O T
= > O
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
o S E
= o, =
a o 2
= S}
7 cemecTp
1 DTamnbl U aceKThI 3HAKOMCTBO ¢ UHTEP(EHCOM H OCHOBHBIMU BO3MOXK- 8 OIIK-4,
npoektupoBanus OC, HOCTSIMM cucTeMbl mpoekTupoBanuss AWR DE IK-8
OXBaTbIBacMbIe Wroro 8
coBpeMeHHbIMU CAIIP, u
WX UHTErpanus B €IUHBIHI
LUKJI IPOEKTUPOBAHUS
Hroro 3a cemectp 8
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDI)
HaumeHnoBaHMe NpakTHUECKUX 3aHATUH (CEMUHAPOB) MpuBeneHo B Tabnuue 8.1.
Tabnuna 8.1 — HamMmeHoBaHue MpaKTHUECKUX 3aHATHIA (CEMUHAPOB)
A ¥ =
= 2 E
Q p=a=t
g o =
o ]
Haspanus pasnenon HaumeHoBaHMe MpakTUUECKUX 3aHATUIN (CEMHHAPOB) zF &5
o S E
X g =
a o 2
= S
7 cemecTp
1 Drambl 1 acnexTsl 3HAaKOMCTBO C UHTEp(}HEHCOM U OCHOBHBIMU BO3-MOX- 8 OIIK-4,
npoextupoBanus OC, HOCTsIMHU cucteM npoektupoBanuss AWRDE n [IK-7, IIK-
OXBaTbIBAEMbIC LabVIEW. 3ananue — coOpath MpOCTYIO CXeMy B 8
coBpemenusiMu CAIIP, u | AWRDE
MX MHTETpalys B eIMHbIA |1 8
LUKJI IPOEKTUPOBAHUS
2 OCHOBHBIE dTaIbI CocTaBleHIe YaCTHOT'O TEXHUYECKOr0O 3aJaHus Ha 6 OIIK-4,
paszpabotku C paspabotky 6ioka POC ITK-7, TIK-
Tabnuunbie MOJETH. 8
[IpoexkTupoBanue nuieBoil nanenu ynpasienus POC
[IpoextupoBanue snnekrpoMoHTaxka POC
Uroro 20
3 KOMIUIEKTHOCTD KomnonoBanne POC n yaudukaims KOHCTPYKIIHMA 6 OIIK-4,
KOHCTPYKTOPCKOU WUtoro 6 IIK-7, IIK-
JIOKYMEHTaIuu 8
Hroro 3a cemectp 34

9. CamocrosiTesqibHasi pabdoTa

Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHITMH TPECTaBICHbI B

Tabimie 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

HasBanus pasnenos

Bunnr camocTosTeLHON
paboThI

TpynoeMkocTsb,

9

dopMUpyeMbIe
KOMIIETEHIIUU

@OpMBI KOHTPOJIA

7 cemecTp

1 Oramel 1 acnexTsl
npoektupoBanus OC,
OXBAaTbIBaEMble
coBpeMeHHbIMU CAIIP, u
UX UHTErpanus B €UHbIHI
LUKJI IPOEKTUPOBAHUS

[ToaroroBka k mpakTuue-
CKHUM 3aHATUAM, CCMHUHA-
pam

N

IIpopaboTka JIEeKIIUOHHOTO
Marepuaia

[ToaroroBka k 1aboparop-
HBIM paboTam

HUroro

3ammuTa otuera, KoHCIIEKT
camMonoAroToBku, OT4eT
1o J1abopaTtopHO# pabdoTe,
Tect

2 OCHOBHBIE dTaIlbI
paszpabotku C

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

[ToaroroBka k mpakThye-
CKHMM 3aHSITHSIM, CEMHUHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Mmarepuasna

HUroro

IIK-8

KonTposnsHas pabora,
Tecr

3 KoMIIJIEKTHOCTh
KOHCTPYKTOPCKOM
JIOKYMEHTaIuu

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

[ToaroroBka k mpakTuue-
CKHMM 3aHSITHSIM, CEMHUHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Mmarepuasna

OdopMmieHre OTYETOB IO
JabopaToOpHBIM paboTam

Htoro

IIK-8

Koncnekr camonoaroros-
ku, KonTponpHas pabora,
Otuer no 1aboparopHOH
pabore, TecT

4 OcHoBHbIe TpeOOBaHUS
ECK/[

IToaroroBka K mpakTuie-
CKHM 3aHATHUSAM, CEMUHA-
pam

IToaroroBka K mpakTuye-
CKHM 3aHATHUSM, CEMUHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Mmarepuana

OdopmiieHre 0TIETOB TIO
nabopaTopHBIM paboTam

HUroro

14

IIK-8

KonTposnbhas pabota, OT-
4eT 1o JabopaTopHOi pa-
oote, Tect
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Hroro 3a cemectp 48
[ToaroroBka u caava sK3a- 36 DK3aMeH
MeHa
Hroro 84
10. KypcoBoii npoekT / KypcoBasi padora
He npenycmotrpeno PVYII.

11. PeiiTuHroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYaI0IIUXCS

11.1. banabHbIe OLIEHKH AJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
o MaxkcuMaTbHBIH MaxkcuMaTbHBIH
DeMeHTHl yueOHOM 0aJut 3a nepuos Bcero 3a
6amt Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEATENbHOCTH mexay 2KT u Ha ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
KontponpHas paborta 10 10
OTueT o mabopaTopHOi 20 20
pabote
OT4er 1o NpaKkTUIECKOMY 10 10 20
3aHATHUIO
Tect 20 20
Hroro makcumyM 3a nepu- 10 30 30 70
Oon
DK3aMeH 30
Hapacratomum nrorom 10 40 70 100
11.2. IlepecyeT 02J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[TepecueT OamIoB B OLIGHKH 32 KOHTPOJIbHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuua 11.2 — [1epecueT 6ayUIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH
bannel Ha 1aTy KOHTPOJIBbHOM TOUKH Onenka
> 90% oT MakcuManbHON cyMMbI OaioB Ha naty KT 5
Ot 70% 1o 89% oT MakcuMaIbHOM cymMMbl OaisioB Ha naty KT 4
Ot 60% 1o 69% ot makcumasbHOM cymMmbl OaiioB Ha Aaty KT 3
< 60% oT MakcuMaIbHOU cyMMbI OaioB Ha naty KT 2

11.3. [lepecyeTr cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKIYHAPOAHYIO OLIEHKY
[lepecuer cymMMbl 6aIOB B TPaJUIMOHHYIO M MEXIYHAPOIAHYIO OLIEHKY MPEACTABIEH B TaOmuIe

11.3.

Tabmuma 11.3 — IlepecueT cyMMbI 0aJIJI0OB B TPAAUIIMOHHYIO M MEXTYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,
Orenka (I'OC) YUMUTHIBAET YCHEIIHO CAAHHBIM Ornenka (ECTS)
9K3aMeH
5 (OTMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
4 (xopo11o) (3a4TeHO) 85 -89 B (o4enp xoporiio)
75 - 84 C (xoporo)
70 - 74 D (ynoBieTBopuTensHO)
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65 - 69
60 - 64 E (mocpencTBenHo)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO)

2 (HeyIOBJIETBOPUTENBHO) (HE

Hwuxe 60 6ayutos F (HeymoBiIeTBOPUTEILHO
3a4TEHO) (eyn p )

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O0ecTieyeHue TUCIUIIINHBI

12.1. OcHoBHas JuTEpaTypa
1. OcHOBBI aBTOMaTH3UPOBAHHOTO MPOEKTUPOBAHUS PATUOIIEKTPOHHBIX YCTPOMCTB (4acTh 1):
YuebHoe mocobue / KomorpusoB B. A. — 2012. 120 c. [DnektpoHHBIH pecypce] - Pexxum mocrtyma:
https://edu.tusur.ru/training/publications/1390 (nata obpamenus: 28.06.2018).
2.  OCHOBBI aBTOMAaTH3WPOBAHHOTO MPOECKTUPOBAHMS PATHUOIIEKTPOHHBIX YCTPOMCTB (YacTh 2):
VYuebHoe mocobue / KomorpusoB B. A. — 2012. 132 c. [OnexrpoHHblii pecypc] - Pexxum nocryma:
https://edu.tusur.ru/training/publications/1391 (mata o6pamenus: 28.06.2018).

12.2. lonoiHuTEIbHAS JIUTEpPaTypa
1. Enwunas cucrema KOHCTPYKTOPCKOM nokymeHTtanuu [Teker] : cnpaBounoe nocobue / C. C. bo-
pyuiek [u ap.]. - 2-e uza., nepepad. u pom. - M. : U3narensctBo crangaptos, 1989. - 352 c. (Hanuyue B
oubmorexke TYCVYP - 55 5k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. OCHOBBI KOMIBIOTEPHOTO HMPOCKTHPOBAHUS W MOJECIUPOBAHHS PAIHONIEKTPOHHBIX CPENICTB:
YuyebHo-MeToanueckoe nocodbue / Kpacsko A. C. —2012. 64 c. [DnexTponHsIii pecypc] - Pexxum nocty -
na: https://edu.tusur.ru/training/publications/1030 (nata oopamenus: 28.06.2018).

2. OcCHOBBI KOMIBIOTEPHOI'O MPOEKTUPOBAHUS U MOJCIUPOBAHUS PATUOIIEKTPOHHBIX CPEACTB:
Y4eOHO-MeToIMYecKoe MocoOre K MPAKTUUECKUM 3aHATUSAM U OpPraHu3allid CaMOCTOATEIbHON pabOThI
nmo kypcy / Tucmemxko B. W. — 2011. 22 c. [DnektpoHHBId pecypc] - Pexum mocryna:
https://edu.tusur.ru/training/publications/2119 (gara o6pamenus: 28.06.2018).

3. OcCHOBBI IPOEKTUPOBAHUSA IEKTPOHHBIX CPEJCTB: MeToAnYEeCKHE YKa3aHUsI K IPAKTUUYECKUM,
1a00paTOPHBIM 3aHATHSIM U caMOCTOsTeNIbHOU padote / UepnsimeB A. A. - 2012. 71 c¢. [DneKTpOHHBIHI
pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/2814 (nata oopamenus: 28.06.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B

Y4eOHO-MEeTOqMUECKNEe MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOU paboThl 00ydaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAINIOB MIPEAOCTABISIOTCS B (opMax,
a/IalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOpMAITHH.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETUYECHHBIM HIPHUPTOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JI71s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. TIpodeccuonasibHbIe 0a3bl JAHHBIX H MHGOPMALIMOHHBIE CTIPABOYHBIE CHCTEMbI
1. Wudopmarmonnple, CnpaBOYHBIE M HOPMATUBHBIE 0a3bl AaHHBIX OubOmmorekn TYCYP
https://lib.tusur.ru/ru/resursy/bazy-dannyh
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuabHO-TEXHHYECKOE U MPOrpaMMHoOe ofecrieyeHne A1 NPAKTUYEeCKUX 3aHATHI

Jlaboparopusi KOMIBIOTEPHOTO MPOESKTHUPOBAHHUS

yueOHast ayJuUTOPHS TSI TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOPHS Ui IPOBE-
JIEHUS 3aHATHI MPAKTUUECKOTO THUIIA, yueOHas ayTuTOPpHs AJsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHast aymuTopust JIsl IPOBEICHHS 3aHATUH CEMHHAPCKOTO TUTIA, MOMEIICHUE JJIs1 KypCOBOTO MPOEKTH -
poBaHUA (BBIMOJHEHUS KYPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTbHBIX
KOHCYJbTAIlMi, TOMEIIEHUE JJIsl TPOBEACHUS TEKYIIETO KOHTPOJIS U MPOMEXKYTOUHOM aTTeCTalllu, TOMe-
[IEHHE IS CAaMOCTOSTENBHON paboThI

634050, Tomckast obnactsb, . Tomck, Jlennna npocnexr, a. 40, 143 ay.

Ornucanue UMerIerocs 000pyI0BaHUS:

- [lepconanbHblii koMbroTep (20 mIT.);

- YcrpoiicTBO reHeparuu U o6paboTku curHanoB Analog Discovery 2; - National Instruments
Edition (10 mmr.);

- HcnprtaTenbHpId  JTaOOpAaTOPHBIA CTEHJI Y3JIOB aHAJIOTOBOM W HH(POBOH DIEKTPOHUKH
MikroElektronika Analog System Lab Kit PRO (10 mrT.);

- Otnagounas mnata Arduino UNO (15 mT.);

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

- TpéxkaHaJIBHBIN TUHEHHBIN HCTOYHHUK TTOCTOSTHHOTO Toka GPD-73303D (10 miT.);

- Ocmmmnorpad DSOX1102G (10 mt.);

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

- IIpoextop Acer P1385WB;

- DKpaH Ui IPOEKTOpa;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[IporpamMmHoe obecnieueHue:

- 7-Zip

— Apache OpenOffice

— FoxitReader

— Google Chrome

— Notepad++

— PTC Mathcad13, 14

— Unreal Commander

13.1.3. MaTepHaJbHO-TEXHHYECKOE M IPOrPaMMHOe o0ecredeHne 1JIs J1adopaTopHbIX padoT

JlaGoparopusi KOMIBIOTEPHOTO MPOEKTUPOBAHUS

yueOHasi ayJuTOpHs JUIsl TPOBEACHUS 3aHATUH JIEKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBeE-
JICHHS 3aHSATHH MPAKTUIECKOTO TUIA, ydeOHas ayInTOpHS Il IPOBEICHHS 3aHATHI T1a00paTOPHOTO THIIA,
yueOHasl ayuTopus JJis IPOBEICHHsS 3aHSATUI CEMMHAPCKOro TUIA, MOMEIIEHUE AJIs1 KypCOBOTO MPOEKTH -
poBaHUsl (BBIIOJIHEHHS KYPCOBBIX pa0oT), MOMEILEHUE /7Sl POBEIECHUS TPYIIOBBIX U MHANBUAYAIbHbBIX
KOHCYJbTAllUM, OMEIIEHUE JJIsl TPOBEACHUS TEKYILEro KOHTPOJIS U MPOMEXYTOUHOM aTTecTalluu, oMe-
IICHUE JUIsl CAMOCTOSATENBHOM padoThI
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634050, Tomckast o6macts, 1. Tomck, JlennHa npocrexkT, a. 40, 143 ayn.

Ornucanue UMeIIerocs 000pyIOBaHUS:

- [lepconanbHblii koMIbrOTEp (20 1IT.);

- YcrpoiicTBo reHeparuu U o6pabotku curHanioB Analog Discovery 2; - National Instruments
Edition (10 mmt.);

- HcnbrtaTtenbHpId  JTaOOpAaTOPHBIM CTEHIT Y3JIOB aAHAJIOTOBOM W IHU(POBON DIIEKTPOHUKH
MikroElektronika Analog System Lab Kit PRO (10 mt.);

- Otnagounas tnara Arduino UNO (15 mt.);

- Otnanounas tara STM32F4291-disk (10 mit.);

- TpéxkaHaJIbHBIN TUHEHHBIN HCTOYHUK TTOCTOSTHHOTO Toka GPD-73303D (10 mT.);

- Ocmunorpad DSOX1102G (10 mt.);

- JJabopatopusriit maket Basys 3 Artix-7 FPGA Trainer Board (10 mir.);

- IIpoektop Acer P1385WB;

- DKpaH JJIis MPOEKTOpPa;

- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBaress.

[TporpammHOe obecrieueHue:

- T-Zip

— Apache OpenOffice

— FoxitReader

— Google Chrome

— NI AWR Design Environment

— NI Labview 2016

— NI Multisim

— PTC Mathcad13, 14

— Unreal Commander

13.1.4. MaTrepuajibHO-TEXHMYECKOE M IPOTPaAMMHOe o0ecrevyeHue JJI CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHON PabOThl MCIOIB3YIOTCS y4E€OHBIE ayIUTOPUHU (KOMIBIOTEPHBIE KIIAcChl),
PacIoJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTh, r. ToMmck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast obnacTs, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckas o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast ob6macTs, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CocraB 000py/10BaHHUSA:

- yueOHas MmebOenb;

- koMbroTeps! kinacca He Hmke [IDBM INTEL Celeron D336 2.8 T, - 5 mT.;

- KOMITBIOTEPHI TIOAKIIIOUYEHBI K ceTH «HTepHeT» M 00ecrneynBaroT AOCTYI B JIEKTPOHHYIO HH-
(dhopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[TepeueHs mporpaMMHOTO 00ECTICUCHUS

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITUHBI 1JIs JIUI ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B
OcBoeHUE NUCHUIUIAHBI JIMIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI U WHBAIUAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAHUEM CPEJICTB 00yUEHHS OOIEro U CelnaIbHOTO Ha3HAYCHUS.
[Tpu 3aHATHSAX C O0YUYAIOIIMMHUCS € HAPYLIEHUSIMH CJIyXa MPEAYCMOTPEHO MCTOIb30BaHUE 3BYKO-
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YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM HH(POPMaIUK B TOCTYIMHBIX (hOpMax, MOOUIIEHON CUCTEMBI MPEOIaBaAHUS I 00YJarOIINXCS
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylIeHUEeM Cyxa, 000pyJI0oBaHa KOMIBIOTEPHOW TEXHUKOM, aymMOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

ITpu 3aHATHAX ¢ OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX OOBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) Py MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIEC YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpreMa/nepe-
naun yuyeOHOM MHpOpMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jiis onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3agaHus

1. Kakue Mozienin HEMMHEWHBIX 3JIEMEHTOB Ha3bIBAIOT O€3bIHEPIIMOHHBIMU?

a) Mogenu, nmpeHeOperarone peakTHBHBIM HAKOTUICHHEM SHEPTUH B DJIEMEHTE;

6) Monenu Ha ocHOBe A hepeHInaIbHBIX YPaBHEHUI KOHEYHOTO MOPSKa;

B) Mozenu, mpuMeHeHHe KOTOPBIX HUYeM HEOTPaHHYeHHO;

r) Mognenu, npesacTrasisioniye 00bEKT B BUIE€ YEPHOTO SIIHKA

2. lns kakux 00beKTOB cipaBeminBa hopmyna u(t) = h(t)*x(t) (mpeobpazoBanue curHama 0ObEK-
TOM U(t) MOXHO BBIYMCIMTH KaK CBEPTKY MMITYJIbCHOM XapakTepucTUKU oObekTa h(t) ¢ BXOAHBIM CHTHa-
oM x(t))?

a) TonbKO IBYXTIOIIOCHBIE JIEMEHTHI;

0) HenuHelinpie DI€MEHTHI;

B) JIuHEHHBIEC SIIEMEHTHI,

r) JItoOb1e 0OBEKTHI;

3. Ot uero 3aBUCUT EMKOCTb p-n nepexona?

a) JIuddy3nonHoii u 6apbepHON EMKOCTH;

0) baprepHoii emkocTH;

B) p-h nepexo He 001aJaeT EeMKOCTBIO;

r) Aucddy3nonHoi eMKocTH;

4. Yto omuckIBaeT Mojienb Joepca-Momna?

a) Bapukar;

0) Huom;

B) ®unptp;

r) Tpan3ucrop;

5. Jlns peleHus Kakux ypaBHEHUH NCIOIb3YIOT MeToll HeroToHa?

a) JINHEeHBIX;

0) HenuHelHbIX;

B) OObIKHOBEHHBIX U hepeHINATbHBIX;

r) AuddepeHnnanbHbIX B YaCTHBIX TPOU3BOHBIX;

6. K BBIXOHBIM IMapaMeTpaM yCHIIMTEIS OTHOCSTCS. . .

a) mapaMeTpbl TPAaH3UCTOPOB;

0) CONPOTUBIIEHNE PE3UCTOPA B KOJUIEKTOPHOM IIETIH;

B) €MKOCTb Harpy3KH;

') KOOQPUIMEHT yCUIICHUS;

7. Kakoe BbICKa3bIBaHUE Hanbo0JIee TOUHO OTIPEJIEIIeT MOHATHE «KMOJIENb)?

a) HaYaJIHHBIN 3aMBICEIT OyIyIIeTo OObhEKTa;

0) ToYHas KOS OPUTHHAA,
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B) OPUTHMHAJ B MUHHATIOPE;

r) 00pa3 opuruHaia ¢ HanboJee MPUCYIIUMH CBOMCTBAMHU;

8. KakoB mpaBWJIBHBIN MOPSIOK JEHCTBUIM IPU MAaTEMAaTHYECKOM OMMCAHUU CUCTEMBI C TIOMOIIBIO
COOTBETCTBYIOIUX MMPOTrPAMMHBIX?

a) Onucanue apryMeHTa - onucaHue QyHKIUH - OMUCAHKUE MOCTOSHHBIX

0) Onncanue GyHKIUHN - ONMMMCAHKUE TIOCTOSHHBIX - OMMMCAaHUE apTyMEeHTa

B) Onucanne QyHKIUI - OMMMCaHNE apTyMEHTA - OMUCAHUE MTOCTOSTHHBIX

r) Onucanue NOCTOSIHHBIX - OMMCAaHUE apryMEHTa - OnrcaHue QyHKIui

9. UTo HA3BIBAIOT KPACBBIMHU YCIOBHUSIMHU JIJISl CHCTEMbI YPAaBHEHHI MAaTEMAaTUIECKON MOJIeTH?

a) YcnoBwus, HajaraeMple Ha (QYHKIIHIO.

0) YcioBusi, HajaraeMble Ha IPOU3BOAHBIE NCKOMOMN (DYHKITUH.

B) YCI0BHS ISl OTPAaHUYEHHUS KOJTMYECTBA apaMeTpOB PyHKLIUN

r) YcrnoBusi, HaklIaJpIBaeMble Ha TPaHUIIE UCCIIETyeMO 00JaCTH U B HAYaJIbHBIII MOMEHT BpeMe-
HU.

10. Yto Takoe npoeKkTupoBaHue?

a) [Ipomecc cozmanus B 3aIaHHBIX YCIOBHIX ONMMCAHUS HECYIIECTBYIOIIETO 00bEKTa Ha 0asze mep-
BUYHOW ONHCAHUA.

0) IlepBoHavyanbHOE ONUCaHNE OOBEKTA MPOCKTUPOBAHMUS.

B) Co3mnanue (GyHKIIMOHATHLHOTO MakKeTa 0e3 yuera pe3ylnbTaToB MEPBHYHOTO MOICITUPOBAHHUS

r) [Ipouiecc mpeoOpa3zoBaHUsT HCXOJHOTO ONMUCAHKS 00BEKTa B KOHEUHOE ONMCAHNE Ha OCHOBE BBI-
MIOJTHEHUS KOMILIEKca paboT UCCIeI0BATEIhCKOT0, PACUETHOTO U KOHCTPYKTOPCKOTO XapaKkTepa.

11. B yeM 3aKkiir04aeTcsi CyIIHOCTh KOMITBIOTEPHOTO MOACIIMPOBAHUS CUCTEMBI?

a) B CO3/IaHUU KOMIIBIOTEPHON aHWMAIIMU WM CXEMBbI, YUYUTHIBAIOINICH ra0apuThl CUCTEMBI H €€
OCHOBHBIE TMHAMUYECKUE U CTATUYECKUE XaPAKTEPUCTHKHU.

0) B CO3/IaHUU WHTEPAKTUBHOTO CIHUCKA PACUETHBIX MapaMETPOB CHCTEMBI, C BO3MOXHOCTBIO MX
M3MEHEHUs JJis HaOIoeHUs] M3MEHEHHUI COCTOSHUS CUCTEMBbl B 3aBHCHUMOCTH OT TOBEICHHS TE€X WU
WHBIX [1aPaMETPOB, a TaK KE CO3aHUN KOMIBIOTEPHON aHUMAIUH MOBEICHUS CUCTEMBI C YI€TOM Pealb-
HBIX COCTOSTHUM.

B) CO37[aHHME CHCTEMbl MAaTEeMaTHUECKUX YPaBHEHHM, 71 pacueTa pe3yibraTa (yHKIIHOHUPOBAHUS
CUCTEMBI

I') B CO3/JaHUU KOMIIBIOTEPHOM Mporpammsl (IIakeTa IporpaMM), ONKCHIBAIOIIEH MOBEACHHUE 3J€-
MEHTOB CHUCTEMBI B Ipolecce ee (YHKIMOHUPOBAHUS, C YUETOM WX B3aUMOJICHCTBUS MEXIY COOOH C
BHEIITHEW Cpeioil, a Tak e CepUH BBIYUCIUTEIBHBIX SKCIIEPHUMEHTOB.

12. Mogens nomKHA YYUTHIBaTh HAauOOJIEe CYIIECTBEHHBIE CTOPOHBI UCCIETYEMOro 00beKTa U OT-
pakaTh €ro CBOICTBa C MPUEMIIEMOI TOYHOCTBIO. DTO ONPEACIICHHUE ...

a) IPUHIIUIA CUCTEMHOCTH

0) MpHUHIINIIA YyCTONYUBOCTH

B) MPUHIUIA YIIPOUICHHOCTH

T') IPUHIIKIA aJeKBaTHOCTH

13. Yto Takoe mapameTpbl CUCTEMBI?

a) BenmuuuHbI, XapakTepHu3yIOIUe SHEPTeTHUECKOEe WIH WH(HOPMAIMOHHOE HAIIOJIHEHUE AJIEMEHTA
WM TTOJICUCTEMBI.

0) CBoiicTBa DJICMEHTOB O0OBEKTA.

B) BennuuHbl, KOTOpBIE BHIPAXKAIOT CBOMCTBA CUCTEMbI HIIM €€ YaCTH, T OKPY>KaIoIIeil cpebl.

14. Ins yero B monenu tpansucropa ['ymmens-Ilyna mexay 0a30if U KOJUIGKTOPOM BKIIIOYEH HE-
JIMHENHBIN UCTOYHUK TOKa?

a) YUuTBIBaE€T EMKOCTH TIEPeX0/IoB 0a3a-aMUTTEp U 0a3a-KOJUIEKTOP

0) OnpenensieT KPyTU3HY TPaH3UCTOPA

B) Onpezenser BEIXOAHYIO IPOBOAUMOCTb TPAH3UCTOpA

r) OnuceIBaeT paboOTy TPAH3UCTOPA B PEKUME HACHIIICHUS

15. be3piHepurOHHAs MoneNb AuoAa omuckiBaercs Qopmynoit i(u)=Is[exp(q*u/N*k*T)-1]. Uto
O3HayaeT napameTtp Is ?

a) MakcuMasabHO IOMYCTUMBINA TOK B MIPSIMOM CMEIICHUH

0) Tok mroma npu HANPSHDKEHUH OTKPBITHS
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B) Tok cToka

r) OOpaTHBIN TOK HACKIIICHHS

16. Kakoii u3 MeTo10B pacyera Iienell o NOCTOSHHOMY TOKY He IpuMeHsieT 3akoHoB Kupxroga?

a) Mertox HemocpeACTBEHHOTO MPUMEHEHHsI 3ak0oHOB Kupxroda

6) MeTo/1 KOHTYpPHBIX TOKOB

B) MeTo/ y3/10BbIX OTEHIIUAIOB

r) UtepaunonHsiii MeTox

17. Kakoit MeTon uCnoab3yeTcs AJisl CAMYJISLMU HETUHEUHBIX CXeM?

a) MeTo KOMIUIEKCHBIX aMIUIUTYA

06) MeTrox MOKOOPAUHATHOTO CITyCKa

B) Meton TarapuHoBa

r) Meron rapMoHrn4ecKoro 6anaHca

18. CymHocTh Kakoro Merona (GpopMyaupyeTcst Tak: cxema pa30MBaeTcsl Ha JBE MOJCXEMbI — JIU-
HEWHYI0 (MHEPIIMOHHYIO) ¥ HEeJMHEHHY0. JInHelHas cxemMa aHaIM3UpyeTcs B YaCTOTHOW 00JIacTH, HEJH -
HelHas — BO BpeMEHHOW. Eciu pe3ynbTaTsl HE COBIIAAOT, BHIIIOIHIACTCS UTEPALIMOHHBIN IIOBTOP aHAJIA3a

a) Meron penieHus: HeTUHEHHBIX Au(depeHITnaTIbHbIX YPaBHEHUH B PA3HOCTHON (GopMe peKyp-
CHUBHO BO BPEMEHHOU 00JIacTH

06) MeTon KOMIUIEKCHBIX aMILUTATY/T

B) Meron Hrrotona-Padcona

r) Meron rapMoHnYecKoro 6anaHca

19. Uto Takoe napaMeTpuUuECKHil CUHTE3?

a) Onpenenenre quana3oHOB 3HAUCHUM BapbUPYEMbIX MMApaMETPOB, BBIXOJ 32 KOTOphIE B MPOIEC-
c€ ONTHMU3ALINH 3aMIPEIaeTCs

6) [Ipouecc co3nanns MPUHLIMIIUATIBLHONW CXEMBI € 3aJaHHBIM KOJTMYECTBOM ITapaMeTpOB

B) ABTOMAaTU3MPOBAHHBIN MM aBTOMAaTHUECKUHM CUHTE3 CTPYKTYPHON WM MPUHIMIIHAIBHON CXe-
MBI LIETI WJIH yCTPOICTBa

r') ABTOMaTH3HPOBAHHBIA MM aBTOMAaTHYECKUN BHIOOP MapaMeTpOB LEMH, 00ECTIEUNBAIOLINX BbI-
MOJIHCHUE TEXHUYCCKUX TPeOOBaHM K HEM

20. ABTOMaTH3UpPOBAHHBIM CHHTE3 KaKuX IleTel IOCTyrneH Ha aAaHHbld MOoMeHT B AWR Design
Environment ?

a) JIunuii 3aaepxKKu

0) KBagparypHbBIX MOIYISITOPOB M IEMOIYJIATOPOB

B) Ycunurenei

r) JINHEWHBIX YaCTOTHBIX (DUIBTPOB U

COIJIACYIOILIUX LEIei

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. EnuHCcTBO mpoliecca CXeMOTEXHUYECKOTO MPOEKTUPOBAaHUS, KOHCTPYHPOBAHUS U TEXHOJIOTUU
npou3BozacTsa DC, ero CBA3b ¢ HAYYHOTEXHUUYECKUM IIPOTPECCOM.

2. OC - kak TexHudeckas cucreMa. CUCTEeMHBINA MOAXO -METOI0JIOTHUECKAsi OCHOBA MPOEKTUPO-
BaHU KOHCTPYKUUH U TexHonoruil IC.

3. CtpyktypHbie ypoBHH DC, YPOBHH Pa3yKpYyIMHEHUS, SJIEMEHTHAsI U KOHCTpYKTUBHas 0a3bl. Tu-
noBble KOHCTpyKImu OC.

4. HopmaruBHas 06a3a npOEKTUPOBAHUS, KOHCTPYKTOPCKHE TOKYMEHTBI, BUJIbI U KOMILIEKTHOCTbD,
0003HaueHueE.

5. OCHOBBI KOHCTPYUPOBAHUS U TEXHOJIOTUSI MUKPOCOOPOK.

6. KomnonoBka OC Kak NMpOMEXYTOUHOE KOHCTPYKTHBHOE pelleHHe. MeTonipl KOMIIOHOBKHM pa-
JOAIIAPaTYypPH.

7. DNEKTPUYECKUE COETMHEHUS M MOHTaX B KOHCTpYKIusax OC.

8. Kitaccugukaiys KOHCTPYKTOPCKO—TEXHOJIOTHYECKUX METOJIOB Pealn3aliy JIEKTPUUECKUX CO-
enuHeHun B OC.

9. OcHoBHble crocoObl 3amuThl DC OT BO3ACHCTBHUS KIMMAaTUYECKUX (PaKTOPOB OKpYKarolen
CpeJbl.

10. ITpyHIMIIBI SKPAaHUPOBAHUS IEKTPUUECKUX U MATHUTHBIX MOJIEH.

11. ABromaTtuzupoBanHoe npoekTupoBanue (All), Kak TEXHOJIIOTUS MPOEKTHO-KOHCTPYKTOPCKON
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nestenbHoCcTH. [enu AL

12. Onpenenenue noustus CAITP. Knaccudukanus CAIIP. 3agauun, pemaeMbie Ha OCHOBE KJIacCH-
¢uxarmu. Knaccudukannonnsie npusHaku u rpynmnst CAITP.

13. O6mrast XxapakTepuCTUKa MPOIecca aBTOMATU3UPOBAHHOTO MPOEeKTUpOoBaHus. CTPyKTypa Mmpo-
1[ecca aBTOMATHU3MPOBAHHOIO NPOEKTUPOBAHUS, €ro INPUHIMUIHAIBHBIE CBOMCTBA - HEPAPXUYHOCTB,
UTEPALMOHHOCTh, AIbTEPHATUBHOCTb.

14. ®ynkumnonanpbie cocTaBisomue CAIIP - npoekTupyromue u 00CTyKUBAOIIUE MOJICUCTE-
Mbl. Buger o6ecnieuennst CAIIP. ['opuzoHTanbHbIe U BepTHKaIbHBIE cucTeMHbIe cBsi3u B CAIIP.

15. CucteMHBIN OIXOA K aBTOMATH3AIMU ITPOEKTHO-KOHCTPYKTOpcKuX padoT. Cesazp CAIIP ¢ cu-
CTEeMaMH aBTOMAaTH3aIUH IPYTHX BUJIOB.

16. YcrpoiictBa BeiBoga TekcroBod gokymeHTtauuu B CAIIP - newartaromme yctpoiictBa (I1VY).
YcrpoticTBa BeiBoga rpaduueckor nadopmaruu B CAIIP - rpadomoctpoutenn u koopauHarorpadbl BeK -
TOPHOT'O U PACTPOBOIO THIA.

17. Kommektnocts KJI Ha cranuu pa3paboTkul "DCKU3HBINA MPOCKT"

18. Pa3nensl Texuuueckoro 3ananus. Oco6eHHOCTH pa3padOTKU YaCTHOTO TEXHUYECKOTO 3a/1aHUS
U TAKTUKO-TEXHUYECKOT0 3a1aHUS

19. Buast K]I ipu pa3paboTKe Me4aTHOTO y3I1a, pa3MeIIeHHOTO B KOPITYC.

20. CAIIP ¢ BO3MOXHOCTBIO 0OpMIIEHHUS YepTekel U TeKCToBBIX K/I.

14.1.3. TeMmbl KOHTPOJILHBIX padoT

1. Ocobennoctu cumyssitiuu POC Ha ypoBHE CTPYKTYPHBIX CXEM.

2. Bo3MoxxHOCTH 110 aHanu3y pacnpeeneHbix cTpyktyp B AWR DE.

3. JIBYXIIOJIFOCHBIE JINHENHBIE AIEMEHTBI U X MOJEIIH.

4. Monienu 4eThIpeXIOIOCHBIX 3JIEMEHTOB IS UCIIOJIb30BaHUSI HA YPOBHE MOJIEITUPOBAHUS CTPYK-
TYPHBIX CXEM.

5. IlonHbIE MOZIENHN YETBIPEXITOIFOCHBIX AIEMEHTOB.

6. be3blHEpLIMOHHAs HEJIMHENHAs MOZEIb AUO/A.

7. HenuHeliHble MOJENN PEAKTUBHBIX YJIEMEHTOB.

8. HenmmHelHO-UHEPLIMOHHAS MOAEIb JHOAA.

9. Ilpocreiimiast 6e3pIHEPLUOHHASI HETMHEWHASI MO/IEb TPAH3UCTOPA.

10. HenuueitHo-MHEpLMOHHAsA MOJIENb TpaH3ucTopa Joepca-Mora.

11. Mogens 6unonspHoro tpansuctopa ['ymmens-Ilyna.

12. HenuueitHo-uHepuroHHas Mozaens Tpansucropa JFET.

14.1.4. Bonpocsl Ha co0eceoBaHme
Ocobennoctu cumynanuu POC Ha ypoBHE CTpYKTYypHBIX cxeM. [loHble MoJeny 4eThIpexInotoc-
HBIX AJIEMEHTOB. BO3MOXXKHOCTH 10 aHanu3y pacupeaeneHHbix cTpykTyp B AWR DE. Kiaccudukanus cu-
MyJIITOpOB. CHUMYIISILIMS [TEPEXOIHBIX IPOLIECCOB B HENMHENHBIX HensaX. HeauHeinple CUMYIIATOPBI U UX
npUMEHEeHrEe. MeTo/l MHOTOCUTHAIILHOTO TapMOHUYECKOro OanaHca.

14.1.5. Bonpocbl Ha caMONIOATOTOBKY
CuMysIus TMHENHBIX HEenel ¢ UCIIOJIb30BAHUEM MPOCTHIX AHATUTUYECKUX MOJAEIIEH.
Cumynanus HeMUHEWHBIX 1IeTIel METOJJOM rapMOHUYECKOro OanaHca.
CrpykrypHbiii cunte3 cxem B CAIIP AWRDE
[TporpamMupoBaHue THOKHUX CPEJICTB U3MEpeHus ¢ npuMeneHrneM LabVIEW.

14.1.6. Bonipocs! /151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEeMHUHApPaM
3HAKOMCTBO ¢ UHTEP(EHCOM U OCHOBHBIMHU BO3-MOXKHOCTSIMH cHCTeM npoektupoBanuss AWRDE u
LabVIEW. 3ananue — coopars npoctyto cxeMmy B AWRDE
CocraBieHre YaCTHOTO TEXHUUECKOro 3a/1aHus Ha pa3paboTky 61o0ka POC
Komnonosanue POC u yHudukaus KOHCTpYKIHUN
[IpoekTupoBanue auieBoi manenu ynpasieHus POC
[IpoextupoBanue annekrpomonTaxka POC

14.1.7. Tembl 1a00paTOpHBIX padoT
3HaKOMCTBO ¢ UHTEP(EHCOM U OCHOBHBIMU BO3MOKHOCTSIMH CHCTeMBI rpoekTupoBanusi AWR DE
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14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJINI0B

st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TeJbHbIE OLIEHOYHbIE MaTepHUaIIbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, MICEMEHHBIE CAMOCTOSTENLHEIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyecTBEHHO TPOBEPKa
METO/IaMU UCXOS U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMa MpeoCTaBICHUS 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABJICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIHMYUBACTCS BpEMs Ha
HOJ'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TakKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEIoCTaBIeHne HHopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMU OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpn HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOLIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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