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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
OcCHOBBI KOMIIbIOTEPHOr0 NpoekTHpoBanus PIC

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruanbHoCcTh: 11.03.01 Pagnorexnuka

HanpasnenHocts (npoduis) / cneuuanuzanus: PaauorexHmyeckue cpeacTBa Inepeaadyu, npuemMa M
00padOTKM CUTHAJIOB

®opma o0ydeHus: OUHaA

@axynereT: PT®, Pagnorexuunyeckuii pakyabrer
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Kypc: 3
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Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 6 cemecTp Bcero Ennauner
1 Jleknuu 16 16 4acoB
2 [IpakTryeckue 3aHATHA 24 24 4acoB
3 Bcero aymuTopHbIX 3aHATHN 40 40 4acoB
4 CamocrosTenpHas paboTa 32 32 4acoB
5 Bcero (6e3 sx3amena) 72 72 4acoB
6 OO01ast Tpy10EeMKOCTh 72 72 4acoB
2.0 2.0 3.E.

3auet: 6 cemecTp
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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 11 or« 3 » 7 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 (cnermanbHocTH) 11.03.01 Pagnorexnuka, yreepxkaeanoro 06.03.2015 roma, paccMoTpeHa u of0-

OpeHa Ha 3acenanuu kapeapsl PCC « _ » 20 rona, mpotokon No
PazpaboTunk:
Houent xad. PCC C. A. Aptuiues

3aBenyromuii odecrieunBaroien kag.
PCC A. B. ®arteen

Pabouast mporpaMMa TUCIUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BBITyCKarolel kadenpoii:

Hexan PT® K. 1O. Ilomoga
3aBenyromnuii BeITycKaroten kag.

TOP A. A. Tenbuep
OKCIEPTHI:

Crapumii npenojaBarens Kagenpbl
PaZMOdIIEKTPOHUKH U CUCTEM CBSI3U

(PCO) 10. B. 3enenenkas
[Ipodeccop kabeapsl paaro’IEKTPO-
Huku u cucteM cBszu (PCC) 3. B. Cemenon

JlouieHT Kadeappl TeIeKOMMYHHUKA-
i 1 ocHOB paguotexHuku (TOP) C. U. boromonos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
@opMHUpOBaHNE HABBIKOB MPOEKTUPOBAHUS paanodieKTpoHHbIX cpeactB (POC) ¢ mpumeneHueM
KOMIIBIOTEPHBIX CHUCTEM aBTOMaruzupoBaHHOro mnpoektupoBanus (CAIIP), a Takxke MHTErpUpPOBAHHBIX
CUCTEM MOJICTUPOBAHUS U U3MEPEHUII.

1.2. 3agaun TUCHUILINHDBI
— TlpoBenenune aHATUTHYECKOTO 0030pa MPH MOJTOTOBKE K MpoekTupoBanuio POC.
— IIpuoOperenue HaBBIKOB padOTHI ¢ MAKETOM aBTOMAaTU3MPOBAHHOIO HpoekTtupoBaHuss AWR
Design Environment.
— HM3yuenue pazHoBuaHocten mozenen s3nemeHToB POC n ocHoBHBIX pasHoBuAHOCTEN CAIIP 1
WHTETPUPOBAHHBIX CUCTEM MOCIUPOBAHUS M M3MEPEHUN; METOJIOB CUHTE3a U ONTHUMH3ALIUU dJIEKTPUYE-
CKHX LIETIEH U CTPYKTYP.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Huctumnuaa «OcHOBBI koMmmbloTepHOTo TipoekTrpoBanus POCy» (b1.B.O/1.2) otHOCHTCS K OJIOKY
1 (BapuaTuBHAs 4acTh).

[TpenmecTByOUMMHI JUCUMILIUHAME, (POPMUPYIOLUIMMH HadalbHblE 3HAHUS, ABISIIOTCS: Jluckper-
Hasi mMareMaTuka, VcTtopus paguosneKTpoHUKH, Maremarndeckuil aHanns, MoJenupoBaHue YCTPOWCTB
pasnolNIeKTPOHHBIX cucteM, OCHOBBI Teopuu 1enei, [IpukinaaHpie MaTeMaTH4ecKue METO/IbI B pauoTeX -
Huke, [IpoexkTupoBaHue aHAIOTOBBIX 3JIEKTPOHHBIX YCTPOWCTB, CXEMOTEXHMKA aHAJIOTOBBIX AJIEKTPOH-
HBIX YCTPOWCTB, YcTpoiicTBa mpueMa u 00paboTku curHaioB, u3nueckue OCHOBBI AMEKTPOHUKH.

[Tocnenyromumy IUCUUIUIMHAMU SIBJSIFOTCS: ABTOMATU3UPOBAHHBIE CUCTEMBI KOHTPOJIS U yIIpaB-
JICHUs TIPOU3BOJCTBEHHBIMU MpolieccaMy, AHAIOroBble U U(PPOBbIE OBICTPOJACHCTBYIONINE YCTPOICTBA,
AmnmnapaTHble cpeacTBa KOHTpousis U yrpasieHus POC, 3amunTa BbITyCKHONW KBaIM(UKAITMOHHON paboThl,
BKJIIOYAsl MOJATOTOBKY K MPOLEAYpE 3allUThl U MPOLEAypYy 3alliuThl, MeToabl MOAEIUPOBAaHUS U ONTH-
MU3aLMN PaAUOVIEKTPOHHBIX cUCTeM, OCHOBBI KOHCTPYMPOBaHUS M TEXHOJIOrMM nIpousBoactsa POC,
[IpoekTrupoBaHue ycTpoMCTB npuema u 00pabOTKU CUTHAJIOB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— JIK-1 crmocoOHOCTBIO BBINOJHATH MAaTEMAaTHUECKOE MOJAEIMPOBaHUE OOBEKTOB U MPOLIECCOB
[0 TUIOBBIM METOJMKAM, B TOM YHCJIE C HCIIOJIb30BAHUEM CTAaHIAPTHBIX IMAKETOB NPUKIIATHBIX IPO-
rpamum;

— TIK-3 roToBHOCTBIO YyUaCTBOBATh B COCTABJICHUU aHAJUTUYECKUX 0030pOB U HAYYHO-TEXHHUYE-
CKHX OTYETOB IO pe3yJbTaTaM BBIIIOJHEHHOW paboThl, B IOJArOTOBKE IMyOIMKAIMI pe3yabTaTOB MCCIIEN0-
BaHMi U pa3pabOTOK B BHJIE MPE3EHTALINH, cTaTel U TOKJIAJ0B;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00YyYaOLUICs TOJKEH:

— 3HATh CTaHJApTHBIE MAKEThl MIPUKJIAJHBIX IPOrpPaMM, OPUEHTUPOBAHHBIX HA PELICHUE HAyY-
HBIX ¥ POEKTHBIX 3a/1a4 PaJiM0IEKTPOHUKH.

—  YMeThb NIPUMEHATh KOMIIBIOTEPHBIE CUCTEMBI U MAKETh! MPUKIIAJHBIX IPOTPaMM JUIsl IPOEKTHU -
POBaHHUSA U UCCIIEOBAHUS PATUOTEXHUUECKUX YCTPOUCTB.

— BJAJleTh THUIIOBBIMU IIPOIPAaMMHBIMM CPEACTBAMM JJIsl aBTOMATH3allMKM NPOEKTUPOBAHUSA U
MOJIETUPOBAHUS PAHOIEKTPOHHBIX LETeH, YCTPOICTB U CUCTEM.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast TpyI0€MKOCTb JUCHUIUINHBI cocTaBisieT 2.0 3aUeTHBIX eIMHMILIbI U IIPeCcTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCLHUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
6 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 40 40
Jlexknun 16 16
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[IpakTuyeckue 3aHATUS 24 24
CamocTosiTenbHas paboTa (Bcero) 32 32
[ToaroroBka K KOHTPOJIBHBIM paboTaM 12 12
[IpopaboTka JIEKIIMOHHOTO MaTepraia 10 10
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHapaM 10 10
Bcero (0e3 ax3amena) 72 72
OO6mmast Tpy1I0€MKOCTb, 4 72 72
3aueTHble EquHuib 2.0 2.0

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

_ o]
= ] & : E
= = < S S £
HazBanus pa3nenoB TuCHUTITHHBL i © g ; 3:2 & E
S 5 = g0 = E
s 5 | 23 BB
a © | A § =
6 cemecTp
1 Dramnbl 1 acniekTsl TpoekTupoBanus POC, 3 2 4 9 [IK-1, TIK-3
oxBarbiBacMble coBpeMeHHbIMU CAIIP, n nux
UHTETpalysl B €AUHBINA [IUKI MPOSKTUPOBAHUS
2 OCHOBHBIE Pa3HOBUIHOCTH MOJIEIIEH dJie- 3 8 8 19 IIK-1, IIK-3
MeHntoB POC
3 MeTo/ibl CUMYJIAIIMH IEKTPUUECKUX LETei 3 6 8 17 IIK-1, TTK-3
U CTPYKTYP
4 CuHTe3 ¥ ONTUMH3ALUS FNEKTPUUECKHUX I1e- 4 6 8 18 IIK-1, ITK-3
€W U CTPYKTYDP
5 PacdyeTHO-3KCIIEpUMEHTAIbHBIE METOIbI 3 2 4 9 I1K-1, ITK-3
npoekTupoBanus. UHTerpupoBaHHbIE CUCTE-
MBI MOJICTTUPOBAHUS U U3MEPEHHI
Hroro 3a cemectp 16 24 32 72
Hroro 16 24 32 72
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIASIM)
ConeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIHUIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3ienaoB TUCIUILIKH (TI0 JIEKITHSIM)
3 z S
Q ==
Z > 5
HasBanus paznenos CopneprkaHue pa3ieiaoB TUCIUILIMHBEI (IO JEKIUSIM) zF &5
o E
X g =
Y <
~ S
6 cemecTp
1 DTamnbl 1 acreKThbl 1.1 IIpoexTupoBaHue Ha YPOBHE CTPYKTYPHBIX CXEM U 3 [IK-1, IIK-
npoextupoBanus POC, ocHoBHble CAIIP, oGecnieunBaroiue Takoe IpoeKTH- 3
OXBAaThIBAEMbIC poBanue. Kommonent Visual System Simulator (VSS)
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coBpeMmeHHbiMU CAIIP, n
WX UHTETpaIus B €UHBIMI
IIUKJT TPOEKTUPOBAHUS

CAIIP AWR Design Environment (AWRDE).1.2
[IpoekTupoBanue Ha YPOBHE MPUHIMITHATEHBIX CXEM
u ocHoBHble CAIIP, oGecnieunBaroyie Takoe mpoeK-
tupoBanue. Kommonent Analog Office CAIIP
AWRDE.1.3 IIpoektupoBanue POC ¢ yyeTom BOJIHO-
BbIX 3 dexroB u CAIIP, obecnieunBaromnye Takoe
npoektupoBanue. Kommonent Microvawe Office
(MWO) CAIIP AWRDE.1.4 NuTterpupoBaHHbIe CU-
CTEMBI MOJICIIMPOBaHUs U u3Mepenuii (Hardware in
the Loop (HIL)). [TporpamMmMHo-arnmapaTHbie KOMITIEK-
CBI C UCTIOJIb30BAHUEM CHUCTEMBI TPUKIATHBIX TPO-
rpamm AWRDE + LabVIEW u MoaynbpHBIX U3MepH-
TeapHBIX MIaTdgopm PXI.

Hroro 3
2 OCHOBHBIE 2.1 Kpatkuii 0630p OCHOBHBIX BUJIOB MOJIe-JIei dJie- 3 IK-1, TIK-
pasHoBHAHOCTH Mozenield |\ MeHTOB POC.2.2 Ananutndeckue mozaenu.2.3 Mone- 3
aneMeHnToB POC JIM B BUJIE SKBUBAJICHTHBIX cxeM.2.4 TabnuuHbie Mo-

JeJIH.

Hroro 3
3 MeToibl CUMYJIAIUN 3.1 Cumynsiius TMHEUHBIX 1eneit.3.2 CuMynaius He- 3 TIK-1, IIK-
JNEKTPUYECKUX LENEH U | JIMHEMHBIX LENeH METOOM PELICHUS HEIMMHENHBIX 3
CTPYKTYp muddepeHnranbHbIX ypaBHEHUH BO BpeMEeHHON 001a-

ctu (SPICE).3.3 Cumymsiiysi HETUHEHHBIX Lienel Me-

TOJIOM rapMOHHYECKoro Oaanca.3.4 CuMynsius BoJ-

HOBBIX IIPOILIECCOB B AIeKTpHueckux nensax. Keazu-T

BOJIHBL. Me-Tox ceTok. MeTos MOMEHTOB.

Hroro
4 Cunres n ontumuzanus 4.1 [lapameTpruyecknii U CTPYKTYPHBIN CUHTE3 3JIEK- 4 IK-1, TIK-
aNeKTpuUecKux 1eneit u | Tpudeckux neneit. CAIIP, o6ecrieunBaromue Takue 3
CTPYKTYp Bubl cuHTe3a.4.2 [lapamerpuyeckuil cunTes (oNTU-

MU3a1Ms): BEIOOP BapbUPYEMBIX ITapaMeTPOB, Iiesie-

BbIX (DYHKIIMI U TpaHUYHBIX ycioBHiA.4.3 OCHOBHBIE

ONTHMHU3AIIMOHHBIE AITOPUTMBI; UX MPEUMYILIECTBA U

HenocTaTku.4.3 OHOKpUTEpHalIbHAs U MHOTOKpUTE-

puanpHasg ontumMusanun.4.4 CTpyKTypHBIA CHHTE3

(aBTOMAaTU3MPOBAHHBIN CUHTE3 CXEM).

Hroro 4
5 PacuetHo- 5.1 O0miast ujes ¥ NpeuMyIecTBa paCYeTHO-3KCIIEPH- IK-1, TIK-
JKCIEPUMEHTAJIbHBIE MEHTaJIbHOTO MeTo/a poekTrpoBanus (Hardware in 3
MeTobl poektupoBanus. |the Loop (HIL)).5.2 AnmaparHoe obecriedenue pac-
WHTerpupoBanHbIe YETHO-IKCIIEPUMEHTAIBHOTO METO/1a TIPOEKTUPOBA-
CHCTEMBI MOJICTTUpOBaHus | HUs. [ MOKMe n3MepuTeNnbHbIe TUIaTPOpMbI Ha O6a3e uH-
Y U3MEPEHUI tepdetrica PXI u makera mporpamm LabVIEW.5.3 UH-

Terpauus usmepurenbHbix cucreM (LabVIEW) ¢ cu-

cremamu mozenupoBanus (AWRDE).5.4 HoBrie BO3-

MOKHOCTH ONTUMH3aLuu npoektupyembix POC B

HIL-cucremax.

Hroro 3
Hroro 3a cemectp 16
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5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMH)
U o0ecrieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmenpl MUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXKANCIUILTMHAPHBIC CBSI3U

Ne pa3nenoB naHHOM TUCLIMIUINHEL, I KOTOPBIX
HE00X0IMMO U3y4eHHe 00eCTIeUMBAIOLINX U

Hanvenosanue CIumiiy 00ecIeunBaeMBbIX TUCIIAILINH

1 2 3 4 5

[IpenmecTByronme qUCUUILIHHBI

1 IuckpeTHas MaTeMaTHKa + + +

2 WcTtopusi paaAn03JIeKTPOHUKH

3 MareMatudeckuil aHaJIu3 + + +
4 MogenupoBaHuE YCTPONCTB pajOdJIeK-

OJIENUPO € YCTPOMCTB paarode n n n n n
TPOHHBIX CUCTEM
5 OcHOBBI TEOpUH LieTIEN + + + +
6 IIpuknanHple MaTEMaTUYECKUE METO/IBI B n .
paaMOTEXHUKE
7 IlpoekTupOBaHUE aHAJIOTOBBIX IEKTPOH- n n
HBIX YCTPOUCTB
8 CxeMOTEeXHHKa aHAJIOTOBBIX 3JIEKTPOHHBIX 4 L
YCTPOMCTB
9 YcrpoiicTBa npuema u 06pabOTKU CUTHA-

p p p + + + + +

JIOB
10 ®u3nueckue OCHOBBI AJIEKTPOHUKHU +

[Tocnenyromuye TUCITUTIITUHBI

1 ABTOMaTHU3MPOBAHHBIE CUCTEMBI KOHTPOJIS
U YIIPaBJICHHS IPOU3BOJACTBEHHBIMU IIPOLIEC- + + +
camMu

2 AnanoroBble U IU(PPOBBIE OBICTPOJCHCTBY-
FOIIUE YCTPOMCTBA

3 AnmaparHble Cpe/ICTBAa KOHTPOJISI U yIIpaB-
nenus POC

4 3amuTa BBITYCKHOW KBaTH(PUKALMOHHOM
paboThI, BKITIOYAs TIOJTOTOBKY K MPOIEAYPe + + + + +
3aIUTEL ¥ IPOLEAYPY 3allUThI

5 Metoapl MOACIUPOBAHUA U ONITUMHU3AIIUN

+ + + + +
PaauO3IEKTPOHHBIX CUCTEM

6 OCHOBBI KOHCTPYUPOBAHUS U TEXHOJIOTUU 4 N
npousBojcTea POC

7 IlpoexTHpoBaHKE YCTPOICTB puema u 00- n . . L+ i

pa6OTKI/I CHUTHAJIOB

5.4. CooTBeTCTBHE KOMIIETEHIUIi, pOPMHUPYeMbIX TPU U3YYEeHUH TUCHMIIUHBI, 1 BUI10B 3aHATHI
CoOTBeTCTBHE KOMIIETEHIMH, (OPMUPYEMBIX INPH W3yYEHUU IUCHUIUIMHBI, W BUIOB 3aHATHH
IpeJCcTaBIeHo B Ta0nuue 5.4.
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Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUOB 3aHS -

TAU

§ Bunwr zagsatuit

= .

= = S

© . < < CD

5 o ® oy OPMBI KOHTPOJIA

= = = S

Q (o8 <

~ = &)

[K-1 + + + KontponwsHas pabora, Koncnekr
camornoarorosku, Cobecenona-
Hue, 3aueT, BeicTymnenue
(moknan) Ha 3aHsATUH, PacueTHas
pabota, TecT
I1K-3 + + + KonTponsnas pabora, Koncrekr
camornoarorosku, Cobecenona-
Hue, 3a4yeT, BoicTymienue
(moxnan) Ha 3aHsaTUH, PacueTHas
pabora, Tect
6. IuTepakTUBHBIE MeTOABI U (POPMBI OPraHU3ANMUN 00yUEHUS
He npenycmorpeno PVYII.
7. JIaGopaTtopHbie padoThI
He npenycmotpeno PVYII.

8. [IpakTHyeckue 3aHATHS (CEMUHAPHI)
HaumeHoBaHMe MpaKTUYECKUX 3aHATUHN (CEMHUHApOB) MpuBeeHO B Tabnuie 8.1.
Tabmuma 8.1 — HaumMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMUHAPOB)

5 ]
2 z E
3 S 5
Z = 5
HasBanus paznenos HaumeHoBaHue MpakTHUECKUX 3aHATUIN (CEMHHAPOB) zF &5
° 2 g
S8 =
a S g
= S
6 cemecTp
1 DTamnbl U aceKThI 3HAKOMCTBO C HHTEP(EHCOM U OCHOBHBIMH BO3-MOXK- 2 IIK-1, ITK-
npoektuposanus POC, HOCTsIMM cucTeM npoektupoBanusi AWRDE u 3
0XBaTbIBa€MbIE LabVIEW. 3ananne — coOpaTh IpOCTYIO CXEMY B
coBpemenusiMu CAIIP, u | AWRDE
UX UHTET i
parys B eXMHBIH |y o 3
[UKJT TPOCKTUPOBAHUS
2 OCHOBHBIE AHanuTHYecKue MOJIENH. 3alaHuE — PACCUUTATh B CHU- 4 IK-1, TIK-
pasHoBuaHOCTH Mozenel | creMe MathCAD umnyabCHBIE TIEPEXOIHBIE U YaCcTOT- 3
aneMeHnToB POC HBIE XapaKTEPUCTUKU IIPOCTEHIIEH LTI
Monenu B BUE SKBUBAJIEHTHLIX CXEM. 3aJlaHUE — UC- 2
CJIeI0BaTh BIMSHUE PA3TMYHBIX TAPAMETPOB IKBUBA-
JIEHTHON CXEMbI Ha Pe3yJIbTaThl MO/IEIN-POBAHUS
Tabnuunsie Mmonenu. KontposibHas pabora no nep- 2
BBIM JIBYM pa3jieiaM JIUCLHILIAHBI
Hroro
3 MeTozap! cUMyIsLAN CuMynsanus JIMHENHBIX LETeN ¢ UCTI0Ib30BaHUEM 2 IK-1, TIK-
AJIEKTPUYECKUX LIETIEH U | MPOCTHIX aHATMTUUECKUX MOJIENIeH. 3alaHue — UCCIIe- 3
CTPYKTYp JIOBaTh 3aBUCHUMOCTh Kau€CTBa MOJCIIUPOBAHUS OT Ia-
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pamMeTpoOB CUMYIIATOPA

Cumymsiius HeTMHEHHBIX Leneld METOI0M rapMo- 4
Hu4eckoro 6ananca. KonrponbHas pabora o TpeThe-
MY pazfieiny AUCLHUILUIMHBI
Hroro
4 Cunres u ontumuzauus | OnHo- 1 MHOrokputepuanbHblidl cunte3 POC B CAIIP [IK-1, IIK-
anekrpuueckux uened 1 | AWRDE 3
TPYKT o
CTPYKTYP Crpyxkrtypnbiii cunte3 cxem B CAIIP AWRDE. 4
KontponpHas paboTta 1o yeTBEpTOMY pa3einy AUCLHU-
TIJTVHBI
Hroro
5 PacuetHo- IIpuMeHeHre aBTOMAaTU3UPOBAHHBIX U3MEPUTEBHBIX IK-1, TIK-
JKCIEpPUMEHTaIbHbIE CUCTEM JUIsl SKCTPaKIUU TapaMeTpOB MOJIENIE uie- 3
METO/Ibl IPOEKTUPOBAHUS. | MEHTOB
WNHTterpupoBaHHbIe Hrtoro 7
CUCTEMBI MOJIEIIMPOBAHUS
Y U3MEPEHUU
Hroro 3a cemectp 24

9. CamocrosiTesqibHasi padoTa

Bunel camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH IPEICTABICHbI B

Tabimie 9.1.
Tabmuia 9.1 — Bugel caMoCTOSTEIbHOM pabOThI, TPYAOEMKOCTh B (DOPMUPYEMbIE KOMIIETECHIHH
3 3 g
Q = =
. e o o
Bunrr camocTosTensHON & > ©
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
paboTsl 2 s 2
S o =
2 o 2
= S
6 cemecTp
1 DTansl 1 acCeKTHI [ToaroroBka Kk mpakTuue- 2 TIK-1, 3adeT, KOHCIIEKT caMoIToI-
npoektupoBanusa POC, CKHM 3aHATHUSM, CEMUHA- [1K-3 rotoBku, CobecenoBanue,
OXBaThIBACMbIC pam Tect
BpemeHHEIME CAIIP,
COBpEME C >~ |IIpopaboTka JIEeKIIMOHHOTO 2
WX MHTETPALA B SAMHBIA |, o epuana
LUKJI IPOCKTUPOBAHUS
Htoro 4
2 OCHOBHBIE [ToaroroBka k mpakTuue- IK-1, 3auet, KontponsHas pabo-
Pa3HOBUIHOCTH MOJIENIE | CKUM 3aHSATHSIM, CEMHHA- TIK-3 Ta, TecT
aneMeHnToB POC pam
[IpopaboTka TeKIHOHHOTO 2
Marepuaia
[ToaroroBka Kk KOHTPOJIb- 4
HBIM paboTam
Hroro
3 MeToibl CUMYJIAIIUT [ToxaroroBka k mpakTuue- 2 TIK-1, KoHcnexT caMonoaroros-
ANEKTPUYECKUX 1IENeH U | CKUM 3aHSTHUSIM, CEMUHA- I1K-3 ku, KoHTpomnpHas pabora,
CTPYKTYP pam CobecenoBanue, TecT
[TpopaboTka JIEKITMOHHOTO 2
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Marepuaia

IToaroroBka K KOHTPOJIb- 4
HBIM paboTam
Hroro
4 Cunre3 n ontumuzanus |[loaroroBka k mpaxkTuye- 2 |IIK-1, KontponsHnas pabora, Co-
AJIEKTPUYECKUX LIETEH U | CKUM 3aHSITUSAM, CEMUHA- IIK-3 OcecenoBanue, Tect
CTPYKTYp pam
[TpopaboTka JIEKITMOHHOTO 2
Marepuaia
[ToaroroBka Kk KOHTPOJIb- 4
HBIM paboTam
Hroro
5 PacuertHo- [ToaroroBka Kk mpaxkTHye- 2 IIK-1, CobecenoBanue, Tect
3KCIIEPUMEHTAJIbHbIE CKHMM 3aHSTUSAM, CEMHUHA- I1K-3
METO/IbI IPOSKTHPOBAHUSA. | paM
HNuTerprupoBaHHbI
crpupo © [TpopaboTka JIEKIIMOHHOTO 2
UCTEMBI M UPOBaHUS
cuere OACIpoBa MaTepuana
Y U3MEPEHU
Utoro 4
Hroro 3a cemectp 32
Hroro 32
10. KypcoBoii nmpoekT / KypcoBasi padota
He npenycmorpeno PVYIIL.

11. PeliTuHrOBasi cucTeMa AJISl OHCHKHU yCII€BaA€EMOCTH oﬁyqammnxm

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — baniapHbIe OLIGHKH TSI JIEMEHTOB KOHTPOJISI

. N MaxkcuManbHbIN
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHThl Y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ |  0am 3a nepuoa
JEATEIIbHOCTH mexnay 2KT u Ha CEMECTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
6 cemecTp
Brictynenue (noknan) Ha 10 10
3aHATUU
KonTposasHas padota 10 10 10 30
Pacuernas pabota 10 10 5 25
CobecenoBanue 10 10 5 25
Tect 10 10
Wroro makcumymM 3a nepu- 30 40 30 100
on
Hapacraromum ntorom 30 70 100 100
11.2. IlepecyeTt 6a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecyet OamIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCcTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 332 KOHTPOJIbHBIE TOUKU
basnel Ha 1aTy KOHTPOJIBHOM TOYKHU Onenka
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> 90% ot MakcuManbHON cyMMBbI OamioB Ha gaty KT

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

Ot 60% 10 69% OoT MakcMMaIbHOM cyMMbl OaisioB Ha naty KT

N | W | &~ W

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULMOHHYIO M MEKTYHAPOIHYIO OLEHKY
[lepecuer cymMMBl 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TaOmuIle
11.3.
Tabmuua 11.3 — Ilepecuer cyMMBbl 0aJIOB B TPaUIMOHHYIO M MEXIYHAPOIHYIO OLICHKY

HtoroBas cymma Oaos,

Onenka (I'OC) YUHTBHIBAET 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 (nocpercraenio)
2 (HeyROBICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (HeynoBneTBOPUTENIBHO)

3a4TEHO)

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. OcHOBbBI aBTOMAaTU3UPOBAHHOIO IPOEKTUPOBAHUS PAIMOAIEKTPOHHBIX yCTPOMCTB (4acThb 1)
[OnexkTponHbIil pecype]: YueOHoe mocobue / KomorpusoB B. A. — 2012. 120 c¢. - Pexum nocrymna:
https://edu.tusur.ru/training/publications/1390 (mata obpamenus: 10.07.2018).
2. OcCHOBBI aBTOMAaTU3MPOBAHHOTO MPOEKTUPOBAHUS PAJAUOAIEKTPOHHBIX YCTPOUCTB (YacTh 2)
[DnexTponHbIid pecype]: Yuebnoe mocodbue / KomorpmoB B. A. — 2012. 132 c. - Pexum mocryna:
https://edu.tusur.ru/training/publications/1391 (mata o6pamenus: 10.07.2018).

12.2. lonotHUTEILHAS JTATEPATYpPa
1. KommbproTepHoe MoaenupoBanue npoieccoB B POC [DnexkTpoHHbIid pecype]: YueObHoe moco-
oue / M. H. Pomanosckuii - 2016. 101 c. - Pexxum noctyna: https://edu.tusur.ru/publications/5916 (nara
obpamenus: 10.07.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOU

12.3.1. O0s3aTeibHbIE Y4eOHO-MeTOAUYEeCKH e M0CO0Us

1. OCHOBBI KOMIBIOTEPHOTO MPOSKTUPOBAHUS U MOJCIMPOBAHUS PAJAUOAIEKTPOHHBIX CPENICTB
[DnexTponHBIN pecypc]: YuebHo-MeTonuueckoe nmocooue / Kpacsko A. C. — 2012. 64 c. - Pexxum nocry-
na: https://edu.tusur.ru/training/publications/1030 (mzara o6pamenus: 10.07.2018).

2. OCHOBBI KOMIIBIOTEPHOTO TPOCKTUPOBAHUS W MOJICIIMPOBAHUS PaAJHOIICKTPOHHBIX CPEJICTB
[OnexTpoHHBI pecypc]: YdueOHO-MeTonuyeckoe mocobue K MPAKTHUECKUM 3aHATHUSM M OpTaHU3alud
caMocTosTeNlbHOW pabotel 1o kypcy / Tumemenko B. WM. — 2011. 22 c¢. - Pexum npocryma:
https://edu.tusur.ru/training/publications/2119 (mara o6pamenus: 10.07.2018).

3. OcHOBBI MPOEKTUPOBAHUS AEKTPOHHBIX CPEACTB [DNEKTPOHHBIN pecypc|: Meroauueckue
yKa3aHUs K MPAKTUYECKUM, JJAOOPATOPHBIM 3aHATHSAM U CaMOCTOSITENbHOUN pabote / UepHblieB A. A. -
2012. 71 c. - Pexxum poctyna: http://edu.tusur.ru/publications/2814 (nata o6pamenus: 10.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMSA JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIMI0B
Y4eOHO-MEeTOqMUECKNEe MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydJarommxcs
U3 YKCia JIUI C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAIMIOB MIPEAOCTABISIOTCS B (OopMaXx,
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a/IalITUPOBAHHBIX K OTPAHHYCHUSM UX 37I0POBbSI U BOCIIPUATHS HH)OPMAIIH.
JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHMsI:
- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;
- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.
JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- B IevaTHoOU opme.
JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-AIBHIaTeJILHOTO anmapara:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- B ITe"YaTHOU hopme.

12.4. IIpodeccuonaibHbie 6a3bl JAHHBIX U HH(POPMAINMOHHBIE CTIPABOYHBIE CHCTEMBI

1. Tlpu BBIIOSHEHHMHU 3a/laHUIl BO3MOXHO HCIOJB30BaHUE CIEAYIONIMX HH()OpMAIIMOHHO-CIIpa-
BOUYHBIX cucteM: http://www.eurointech.ru/education/selftraining/awr mwo/ (Ypoku s HaYMHAOIMINX /
EBpouHTEX - pereHust Iy MPOU3BOICTBA IICKTPOHHUKH)

2. http://www.awrcorp.com/ru (Caiit komnanuu AWR — npennpusatus mo pa3paboTke mpo-
IPaMMHBIX MTPOIYKTOB, MPEIHA3HAYCHHBIX JJIsi aBTOMATH3AIUU IPOCKTHPOBAHUS BHICOKOUACTOTHBIX 3JICK-
TPOHHBIX YCTPOUCTB).

3. HudopmamnmonHele, CNpaBOYHBIE M HOPMATHBHBIC 0a3bl AaHHBIX OuOmmorekun TYCYP
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TUCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecneyeHune

13.1. O6uiue TpedGoOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBenieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUYECTBOM I10-
CaJIOuHBIX MECT He MeHee 22-24, 000pyAoBaHHAs TOCKOH U CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyA0BaHHE U yUeOHO-HAITBIIHBIE TOCOOMs, 0OecIeunBaroIIie TeMaTHIeCKUe Uil -
JIIOCTPALIMHU 10 JIEKIMOHHBIM pa3jieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaibHO-TEXHMYECKOE M IPOrPaMMHOe o0ecredeHne I NPAKTHYEeCKUX 3aHATHI
VYuebnast maboparopus "KoMIbroTepHON paarodIeKTPOHUKH "
yueOHas ayIUTOpus AJIs NPOBEICHHs 3aHATUI MPAKTUYECKOro THIA, yuyeOHast ayIuTOpus AJIs IIpo-
BE/ICHUS 3aHITHH JIAOOPATOPHOTO THUTIA
634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 47, 412 ayn.
Onucanune uMeroIerocs 000py10BaHus:
- Jlocka MarHUTHO-MapKepHasi;
- Kommnsrotep Core 2 (11 wr.);
- TeneBuszop Samsung;
- Kommutekt crienmanusupoBanHoi yaeOHOW Mebenu;
- Pabouee mecTo mpemnoaBares.
[IporpamMMHoOe obecrieueHue:
— 7-Zip
— AWR Design Environment
— Adobe Acrobat Reader
— Google Chrome
— LibreOffice
— Microsoft Windows 8 u Huxe
— National Instruments LabVIEW
— PTC Mathcadl3, 14
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13.1.3. MarepuaJibHO-TEXHHYECKOE H MIPOrPaMMHoOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHOM PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynuima, 1. 74, 207 aya.

CocTtaB 060pyI0OBaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieueHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHUE NUCHMIUIMHBI JUIIAMH C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U WHBAIUIAMHU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOydarolnyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEIUIUTEICH A1 KOM(POPTHOTO POCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B JOCTYIHBIX (opMax, MOOMIIBHOM CHCTEMbl OOy4eHUs [UIs JIOAEH ¢ UHBaA-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PeKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PECKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBbIE 3aaHUA
1. Kakue Mozienu HeJTMHEWHBIX AJIEMEHTOB Ha3bIBAIOT OE3bIHEPIIMOHHBIMU?
a) Mogenu, mpencTaBIsIoNfe 0OObEKT B BUJIE YEPHOTO SIITUKA
0) Monenu, mpuMeHeHNE KOTOPBIX HUYEM HEOTPAaHUICHHO
B) Monenun, npenedperaronime peakTUBHBIM HAKOIIJICHUEM YHEPTUHU B DJIEMEHTE
r) Monenu Ha ocHOBe auddepeHInanbHbIX YpaBHEHUN KOHEYHOTO MOPSIIKa

2. Jlns xakux o0BEKTOB crpaBeiuBa ¢popmyna u(t) = h(t)*x(t) (mpeodbpazoBaHue curHama oObeK-

TOM U(t) MOXHO BBIUHCIIUTH KaK CBEPTKY MMITYJIbCHON XapaKTepUCTHUKU 00bekTa h(t) ¢ BXOTHBIM CHUTHA-
noMm x(t))?
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a)JIuHeiHbIe AIEeMEHTHI

0) JItoOb1e OOBEKTHI

B) TONBKO ABYXIIOIIOCHBIE JIEMEHTHI
r) HenuueiiHbie 21eMEeHTHI

3. OT 4ero 3aBUCUT EMKOCTh p-n mepexoaa?
a) Auddy3nonHol eMKOCTH

0) Anddy3nonnoii u 6apbepHO EMKOCTH
B) bapbepHoii eMKkocTH

T') p-n epexoa He 00aaeT EeMKOCThIO

4. Yto onuckiBaeT Mojienb Joepca-Momna?
a) Bapukan

0) duon

B) Tpansucrop

r) ®uneTp

5. [Ins pemieHust Kakux ypaBHEHUN UCTIONB3YIOT MeTtoa Herotona?
a) HenuneitHpix

0) OObIKHOBEHHBIX TU(GEpPEHITHATHHBIX

B) JluddepeHnmanbHbIX B YaCTHBIX MTPOU3BOIHBIX

r) JInHEeWHBIX

6. K BBIXOHBIM TapaMeTpaM YCHIIMTEINSI OTHOCSITCA. ..
a) [TapameTpsl TpaH3UCTOPOB

6) ConpoTHBJICHHE PE3UCTOPA B KOJUICKTOPHOM IIEMTH
B) Koappunment ycunenuns

r) EMKocTh Harpysku

7. Kakoe BbICKa3pIBaHHE HAMOOJIEE TOYHO ONPEIEIAET MOHITHE «MOACITB) ?
a) HauanpsHbIii 3ambicen Oymyiiero o0beKTa

6) Tounast Korst OpUTHHAJIA

B) OpuruHajl B MUHHATIOpE

r) O6pa3 opurnHaga ¢ HauooJee MPUCYITUMU CBOHCTBAMHU

8. KakoB mpaBWIbHBIN MOPSI0K ACHCTBUI MPU MAaTEMATUYECKOM OMMCAHUU CUCTEMBI C TIOMOIIIBIO
COOTBETCTBYIOIIUX ITPOTrPAMMHBIX CPEICTB?

a) Onucanue aprymMeHTa - onucanue QyHKIUN - OMUCaHHE MOCTOSHHBIX

6) Onucanue QyHKIMIA - ONIFCaHUE TIOCTOSHHBIX - OMMCAHUE apTyMEHTA

B) Onucanuie QyHKIUH - OMMCaHUE apTyMEHTA - OMKMCAaHUE TOCTOSIHHBIX

r) Onucanue MOCTOSHHBIX - OIMCAHUE apI'yYMEHTA - ONMcaHue (PyHKIUH

9. UTo Ha3bIBAIOT KPAaeBBIMHU YCIOBUSIMH ISl CHCTEMbl YPaBHEHUH MaTeMaTHUeCKoN Moaean?

a) YcnoBwus, HajaraeMple Ha (QYHKIIHIO.

0) YcioBusi, HajaraemMble Ha IPOU3BOAHBIE HCKOMOMN (DYHKITUH.

B) YCI0BUS ISl OTpaHUYEHUS KOJTMYECTBA ITapaMeTpOB (QYHKIINU

r) YcioBusi, HakJaAbIBaeéMble Ha TPaHMIIE HCCIeTyeMol o0IacTH U B HaYaJIbHBI MOMEHT BpeMe-
HH.

10. Yto Takoe mpoeKTupoBaHue?

a) [Ipouecc co3nanus B 3aJaHHBIX YCIOBHSX ONKCAHUS HECYIIECTBYIOLIET0 0OBeKTa Ha Oase mep-
BUYHOM ONHCAHMUS.

0) IlepBoHavanbHOE ONMUCAHNE OOBEKTA MPOCKTUPOBAHMS.

B) Co3nanue (pyHKIIMOHATBLHOTO MakeTa 0e3 yueTa pe3ysIbTaTOB MIEPBUYHOTO MOJICTTUPOBAHUS
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r) [Iponecc npeoOpa3oBaHKs UCXOJHOTO OMUCAHUSA OOBEKTa B KOHEYHOE ONKCAHNE Ha OCHOBE BBI-
HOJTHEHHS KOMITIEKca paboT MCCIIeA0BaTeIbCKOT0, PACIETHOTO U KOHCTPYKTOPCKOTO XapakTepa.

11. CynmHOCTh KOMITBIOTEPHOTO MOACIMPOBAHUS CUCTEMBI 3aKTH0YAETCS

a) B co3nanum KOMIbBIOTEPHON IporpamMmsl (IakeTa Mporpamm), OMMCHIBAIOLIEH MOBEACHUE dIIe-
MEHTOB CHUCTEMBI B Mpolecce ee (YHKIMOHUPOBAHUS, C YUETOM WX B3aUMOJICHCTBUS MEXIY COOOH C
BHEUIHEN Cpenoil, a Tak e CEpUH BBIYUCINUTENBHBIX SKCIIEPUMEHTOB.

0) B cozmanum MHTEPAKTUBHOTO CIIHMCKA PACUETHBIX MAPAMETPOB CHUCTEMBI, C BO3MOXKHOCTBIO MX
U3MEHEHUs Il HAOJIOACHUS] U3MEHEHHI COCTOSHUS CHCTEMBbl B 3aBUCHMOCTH OT TNOBEICHHUS TE€X WIIH
MHBIX NTapaMETPOB, a TAK K€ CO3/IaHUH KOMITBIOTEPHOW aHUMAllMU MOBEICHUS CUCTEMBI C YUYETOM Peallb-
HBIX COCTOSIHUH.

B) Co3naHue cucTeMbl MaTeMaTHYeCKUX YpaBHEHHH, sl pacueTa pe3yibraTa (yHKIHOHUPOBAHUS
CUCTEMBI

r) B co3manny KOMIbIOTEpHON aHMMAllMU WM CXEMbI, YYUTHIBAIOILIEH rabapuThl CUCTEMBI U €€
OCHOBHBIE IMHAMUYECKUE U CTATUYECKUE XAPAKTEPUCTHKHU.

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

a) [IpuHIMna cucTeMHOCTH

0) I[IpuHnMITa aIEKBAaTHOCTH

B) [IpuHiiuna ynpoueHHocTn

r) [IpuHIMITa YyCTOMYUBOCTH

13. Yto Takoe mapameTpbl CUCTEMBI?

a) BenmuunHbI, XapakTepHu3yIOIUe SHEPTETHUECKOE WIH WH(HOPMAIMOHHOE HAIIOJIHEHUE AJIEMEHTA
WM TTOJICUCTEMBI.

0) CBoiicTBa DJICMEHTOB OOBEKTA.

B) BennuuHbl, KOTOpBIE BHIPAXKAIOT CBOMCTBA CUCTEMBI HIIM €€ YaCTH, T OKPY>KaIoLIeil cpebl.

r) Her npaBunbsHOTO OTBETA.

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

a) OnuceIBaeT padoTy TPAH3UCTOPA B PEIKUME HACHIIIICHUS

0) OnpenensieT KPyTU3HY TPaH3UCTOPA

B) Onpezenser BEIXOAHYIO IPOBOAUMOCTb TPAH3UCTOpA

r') YUUTBIBAE€T EMKOCTH TIEPEX00B 0a3a-3MHUTTEP U 0a3a-KOJICKTOP

15. bessiHeprmonHass mMojenb auona onucbiBaercs dopmynoi i(u)=IS[exp(q*U/NkT)-1] . Uto
o3HauaeT napametp IS ?

a) MakcruMasibHO JOMYCTUMBIN TOK B MIPSIMOM CMEILIEHUN

0) Tok mMoma mpu HANPSHKEHUU OTKPBITHUS

B) OOpaTHBI TOK HACHIIIIEHUS

r) Tok cToka

16. Kakoii u3 MeTO/I0B pacyera Iieneil o MOCTOSHHOMY TOKY He IIpuMeHseT 3akoHoB Kupxroga:
a) Mertox HemocpeACTBEHHOTO MPUMEHEHHsI 3akoHOB Kupxroda

6) MeTo/1 KOHTYpPHBIX TOKOB

B) MeToa y3/10BBIX TOTEHIHAJIOB

r) UtepaunonHsIii MeTo

17. Kakol MeTOA NCIIONB3YETCA UIsl CHMYJISIUN HEJTMHENHBIX CXeM?
a) Mertoxa rapMoHHYECKOro Oaianca

6) MeTo/ MOKOOPAMHATHOTO CITyCKa

B) Meton TarapuHoBa
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r) MeTon KOMIUIEKCHBIX aMIUTUTY/L

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

a) Meron penieHusl HeTUHEHHBIX Au(depeHITnaTIbHbIX YPaBHEHUH B PA3HOCTHON (GopMe peKyp-
CHUBHO BO BPEMEHHOUH 00JIacTH

0) Meron rapMoHHYeCcKOro OanaHca

B) Meron Herotona-Padcona

r) MeToa KOMITJIEKCHBIX aMILTUTY/L

19. Yto Takoe mapameTpuyeCcKuii CHHTE3?

a) OmnpezenieHre AUANa30HOB 3HAYCHUN BapbUPYEMbIX MMapaMEeTPOB, BBIXOJ 32 KOTOPhIE B MPOLEC-
C€ ONTUMU3ALNH 3aIPEeIaeTCs

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

B) ABTOMAaTHU3MPOBAHHBIN WJIM aBTOMAaTUYECKUM CUHTE3 CTPYKTYPHOHN WIIM TIPUHITUITHATIBLHON CXe-
MBI 1IETH WJIA YCTPOUCTBA

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

20. ABTOMaTH3UpPOBAHHBIM CHHTE3 KaKuX IleTed IOCTyrneH Ha aAaHHbld MOMeHT B AWR Design
Environment ?

a) JIunuii 3aaepxKKu

0) KBagparypHbBIX MOIYISITOPOB M IEMOIYJISATOPOB

B) Ycunurenei

r) JINHEWHBIX YaCTOTHBIX (PHUIIBTPOB U COTIIACYIOUTUX IIETICH

14.1.2. Bonipochl Ha co0eceqoBaHmne
Ocobennoctu cumymsanuu POC Ha ypoBHE CTPYKTYpHBIX cxeM. [lomHbIe MOJEeNH YeThIPEXIOItoC-
HBIX 3JIeMeHTOB. Bo3aMo)kHOCTH 110 aHanmu3y pacnupeneneHabix cTpyktyp B AWR DE. Kmaccudukanms cu-
MyJISITOpOB. CUMYIISILIMS [IEPEXOIHBIX MPOLIECCOB B HENMHENHBIX 1ensaX. HeauHeiinple CUMYIIATOPBI U UX
npuMeHeHrne. MeTos MHOTOCUTHAJIBHOTO TApMOHUYECKOTo OajaHca.

14.1.3. 3auér
VYcinoBreM noJiydeHus! 3a4eTa SIBJISICTCS BBIMOJHEHUE BCEX MPAKTUUECKUX 3aJJaHUN U TIPU 3TOM Ce-
MECTPOBBIN PEUTHHT CTYJCHTA IOJDKEH OBITh He MeHee 60 0asioB.

14.1.4. Boripocsbl Ha caMOINIOATOTOBKY
CuMynsanus JIMHENHBIX LENeN ¢ UCII0Ib30BaHUEM MIPOCTHIX aHATUTHYECKUX MOJEIEN.
Cumyrsiust HETMHEHHBIX TIeNeld METOIOM TapMOHHYECKOTro OaaHca.
CrpykrypHhbliii cunte3 cxem B CAIIP AWRDE
[TporpamMmmupoBanre THOKUX CpeJCTB U3MepeHus ¢ npumeHennem LabVIEW.

14.1.5. Tembl 10KJIa10B
Mogenu THHESHHBIX YJIEMCHTOB
Monen HeTMHEHHBIX 3JIEMEHTOB
Meronsl cumyssiiinu 1eneit B8 CAITP
Mertoapl onTUMH3AIMK XapakTepucTuk POC

14.1.6. TeMmbl KOHTPOJILHBIX Pa0dOT
KonTponesHas padora Nel
Bomnpoc 1
1. Ocobennoctu cumymsitinu POC Ha ypoBHE CTPYKTYPHBIX CXEM.
2. Bo3amokHOCTH M0 aHanu3y pacnpeaesieHHbix ctpyktyp B AWR DE.
Bompoc 2
3. JIByXIIOJIFOCHBIE IMHEHHBIE 3JIEMEHTHI U UX MOJIEIIH.
4. Mogenu 4eThIpEXMOIIOCHBIX 3JIEMEHTOB JJI UCTOIb30BaHUS HA YPOBHE MOJEIMPOBAHUS CTPYK-
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TYPHBIX CXEM.

Bomnpoc 3

5. IlosmHbIE MOZAEIIH YETHIPEXTIOIOCHBIX 3JIEMEHTOB.

6. be3bpIHEpIIMOHHAS HETMHEHAS MOJIEb JUOA.

Bompoc 4

7. HenuHelHbIE MOJEIIN PEAKTUBHBIX AJIEMEHTOB.

8. HenuHetHO-UHEpLIMOHHAs MOJIETb AUO/A.

Bomnpoc 5

9. Ilpocreiimias 6e3pIHEPIIUOHHAS HEJTMHEHHAs! MOJIENIb TPAH3UCTOPA.

10. HenuHeitHO-nHEpIIMOHHAS MOJIETTh TpaH3ucTopa Doepca-Mora.

Bomnpoc 6

11. Mopens 6unomnsipHoro Tpanzuctopa I'ymmens-ITyna.

12. HenuneitHo-uHepunoHHas moaens Tpan3ucropa JFET.

KontponbHas padorta Ne2

Bompoc 1

1. Kimaccudukanusi CiMyisiTOpOB.

2. HenuHeliHble CUMYIISTOPBI U UX IPUMEHEHHUE.

Bomnpoc 2

1. Cumynsuust TMHEHHBIX LENel M0 TOCTOSHHOMY TOKY.

2. Cumynsauust TMHEHHBIX ENel ¢ Y4€TOM PEaKTUBHOCTH.

Bompoc 3

1. Kimaccudukanust HEMTMHEWHBIX CUMYIISITOPOB.

2. Cumynsuus HEJTMHEHHBIX LIETel 10 NOCTOSHHOMY TOKY.

Bonpoc 4

1. Cumynsiusi nepexoIHbIX MPOLIECCOB B HEIMHEHMHBIX LEMsX.

2. CX0auMOCTh aJITOPUTMOB HETMHEMHON CUMYJISIIUY.

Bomnpoc 5

1. Meron rapMoOHUYECKOTO OajaHca.

2. MeToa MHOTOCHTHATBHOTO TAPMOHUYECKOT0 OanaHca.

KontponbHas padota Ne3

Bompoc 1

1. Pa3HOBUIHOCTH CHUHTE3A LIEIIEH.

2. Uto HeoOX0auMO 3a/1aTh, YTOOBI ONIPENETUTh 3aa4y aBTOMAaTH3UPOBAHHOTO MAPAMETPUIECKOTO
cuHTe3a?

3. Kak MOxHO c(hopMUpOBATh e ONTHUMU3ALUU?

4. Oco0eHHOCTH 3aJIaHUsI BAPbUPYEMBIX TTapaMETPOB.

Bompoc 2

5. YTo Takoe rpaHUYHbIE YCIOBHS ONTUMHU3ALUU U KAaKOBbI 0COOCHHOCTH UX BbIOOpa?

6. OCHOBHBIE ONITUMU3AIIMOHHBIE AITOPUTMBI M X OCOOCHHOCTH.

7. ABTOMaTU3MPOBAHHBIA CTPYKTYPHBIA CUHTE3 KAKUX IIENEl HAa HACTOSIIMHA MOMEHT peaanu30BaH
B AWRDE?

8. OCHOBHbIE Pa3HOBUAHOCTU (GUIBTPOB, AOCTYIHBIE JJIS aBTOMATU3UPOBAHHOTO CTPYKTYPHOTO
cunte3a B AWRDE.

Bomnpoc 3

9. AropuT™M aBTOMaTHU3UPOBAHHOTO CTPYKTYPHOTO CUHTE3a (DUITBTPOB.

10. ITpeoOGpa3zoBaHre YaCTOTHI MPU CHHTE3€ (PUIBTPOB: YTO BHITIOJHACTCS HA 3TOM 3Tare?

11. Ha xakoii ameMeHTHOM 0a3e MoxkeT ObITh cuHTe3upoBaH ¢GuiasTp B AWRDE?

12. Ocobennoctu cuHTe3a GUIBTPOB HA PACTIPEICICHHBIX JIEMEHTAX.

Bompoc 4

13. OcHOBHBIE UCXOHBIC TAPAMETPHI JIJIs1 pacueTa GUIbTpa.

14. OOume moaxoabl K CHHTE3Y COTJIACYIONUX IIeTeH.

15. Yto HYXHO 3a7aTh, YTOOBI OMPEICTUTH 3a7a4y aBTOMATU3UPOBAHHOTO CHHTE3a COTJACYIOMIEH
uenu?
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14.1.7. Tembl pacuyeTHbIX padoT
Cobparb npoctyto cxemy B AWRDE.
Paccunrars B cucteme MathCAD umnysibCcHBIE TIEpEXOIHBIC U YaCTOTHBIC XapaKTEPUCTHKHU TPO-
cTeHIIel nemnu.
HccenenoBars 3aBUCUMOCTD Ka4€CTBA MOJAEIUPOBAHUS OT IIaPAMETPOB CUMYJIATOPA.
[TapameTpuuecKku CHHTE3UPOBATh CXEMY I10 3aJJaHHOMY KPUTEPHIO.

14.1.8. MeToauyecKkue peKoMeHIaluu

O6’beM qacoB, HpeI[yCMOTpeHHBIX y‘-I€6HBIM IIAHOM JIs1 I/ISy‘-IeHI/ISI JUCHUITIIIMHBI, ITO3BOJIACT
OCBETUTh TOJIbKO HamOoJiee Ba)KHbIC MOMEHTBI W PACKPBITh 0a30BbIC TMOHATHSA IMPU UYTCHUH JICKIUH.
[TosTOMy Tpu peanu3ani IpOrpaMMbl CTYJICHTHI JOJDKHBI pab0TaTh CAMOCTOATENILHO KaK MPH MOBTOPE -
HUU JICKITMOHHOTO MaTepualia, TaK M MPH MOATOTOBKE K JJA0OPATOPHBIM M MPAKTUUECKUM 3aHATUAM. J1Jis
06GCH€‘-ICHI/I$I 3(1)(1)€KTI/IBHOI‘O yCBOGHI/ISI CTYI[CHTaMI/I MaTepI/IaJIOB JOUCIHUIIIINHBI HGO6XOI[I/IMO Ha HepBOM
3aHATUH [TO3HAKOMHUTH UX C OCHOBHBIMH TIOJIOKEHUSMH U TpeOOBaHUSAMHU paboveld IPOrpaMMBbl, C MOAJIe-
KalluMu I/I3yquI/IIO TEMaMH, CIIMCKOM OCHOBHOﬁ 158 I[OHOHHHTGHBHOﬁ JII/ITepaTypBI, C IIOJIOKCHUAMU
OAJITLHO-PEUTUHTOBOM CHCTEMBI OIICHKH ycrieBaeMocTH. Ha jexkumsx HeoOXoaumo oOpaiiaTh BHUMaHHUE
Ha 0COOCHHOCTH MPUMEHEHHSI paCCMAaTPUBAEMOT0 MaTepralia B MOCIEAYIONINX Kypcax, a TaKxke B Oymy-
el mpodecCUOHATBHON NeATeIbHOCTH. [[1 yBenTndYeHUsT 3aMHTEPECOBAHHOCTH M TTOBBIIICHHS KOMIIC-
TEHIMU CTYJCHTOB CJIEIyeT B yUeOHOM IpOIECCe MPUMEHATh HHTEPAKTUBHBIE METOBI O0YUEHUSI.

14.2. TpeOoBaHus K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAJUIOB MPEITyCMOTPEHBI TOTOIHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalibl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIMI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI U HHBAJIUIOB

Kareropun Bubl 1ONOMHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHus

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

[MpeumytecTBEHHO MUCHMEHHAS
npoBepKa

C napymeHusMu
ciyxa

C napymenussimu | CobecezioBaHHe 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C mapymeHusMu Perenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIC pa6OTBI, IINCBMCHHBIC HpeI/IMYI]_[eCTBeHHO JOUCTAHIIMOHHBIMU
JIBUTATEIBHOTO CaMOCTOSITeNIbHBIE PabOTHI, BOIIPOCHI K METOJaMH
armapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeToan4yeckue peKOMEHIAIUH M0 OLEHOYHBIM MAaTePUAJIaM /IS JTUIl ¢ OTPAHUYEHHBIMH
BO3MO’KHOCTSIMU 3/I0POBbsI 1 HHBAJIN/I0B

I[JISI JiiL ¢ OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIUAOB IMPEAYCMATPUBACTCA HO-
cTymHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, 8 UMEHHO:

- B IleyatHoi (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- MCTOAOM YTCHHUA aCCUCTCHTOM 3aJlaHrA BCIIYX;

- MPEOCTABJICHUE 3a/IaHUS C UCTIONb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAJIHIAM YBEJIHMUYUBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKux 00y4aromuxcsi MpeIycMaTpruBaeTCsl TOCTYII -
Hasi opMa MpeTOCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

- MMCbMEHHO Ha OyMmare;
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— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHUE OTBETOB YCTHO.

[Ipouienypa orneHUBaHUS PE3yNIBTATOB OOYUYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmManun B Gopmax, aJaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[JOPOBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 i1 ¢ HApYIIEHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU hopme.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /IS JIUT] C OTPAHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEeHHsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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