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

PABOYAS ITPOTPAMMA TV CHUTIMHBI
Cucrembl aBTOMAaTH3MPOBAHHOIO nNpoekTHpoBanusi CBY-y3i10B

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 36 36 JacoB
2 JlaGoparopHble pabOThI 56 56 4acoB
3 Bcero aymuTopHbIX 3aHATHN 92 92 4acoB
4 CamocTosiTenbpHas padboTa 52 52 4acoB
5 Bcero (0e3 ax3aMeHa) 144 144 4acoB
6 IToxroroska u cmada sK3aMeHa 36 36 4acoB
7 OO0m1as Tpy10EMKOCTh 180 180 4acoB
5.0 5.0 3.E.

OK3aMeH: 7 cemecTp

JOKyMeHT MOAIMUCAaH TPOCTO 3IeKTPOHHO MOANMCHIOA
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 23.08.2017

VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d

[omck 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)

IIpodeccop kadenpsl KOHCTPYHPOBa-
HUS y3JI0B U JAETAJIEH paguodJIeK-
TpoHHOH armaparypsl (KY/IP)
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[. B. O3epkun

A. T Jloummnos

H. JI. Mantotun

C.T. Exauun



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[{ens MUCHUIITMHBI COCTOUT B MOATOTOBKE K pa3pabOTKe, UCCIAEAOBAHUIO U DKCIUTyaTaI[uu MPUOO0-
POB U YCTPOWMCTB MHUKPOBOJHOBON TEXHHKH HAa OCHOBE H3Yy4eHHUs 0a30BBIX (PH3UUECKUX MPHUHIIUIIOB
(YHKIIMOHUPOBAHKS OCHOBHBIX MHUKPOBOJIHOBBIX YCTPOMCTB M MOJCIIMPOBAHUS WX XapPaKTEPUCTHK C UC-
MOJIb30BAaHUEM CTaHAAPTHBIX MAKETOB aBTOMATU3UPOBAHHOTO MTPOESKTUPOBAHUS

1.2. 3agaun IMCHMIIINHBI
—  M3y4Y€HHE OCHOB TEOPUHU PACIPOCTPAHECHUS PATUOBOIIH
—  MOJeIUpoBaHUE 0OBEKTOB MUKPOBOJIIHOBOH TEXHHUKH M TIPOIIECCOB B HUX
— mpuoOpeTeHHe HaBBIKOB PabOTHI C MaKeTOM aBTOMATH3MPOBAaHHOTO MpoektupoBanus AWR
Design Environment

2. MecTo nucuuiiuebl B cTpykrype OIIOII
Hucuumuinaa «CucteMsl aBToMaTu3upoBaHHoOro npoektupoanus CBU-y3nos» (b1.B.JIB.5.2) ot-
HOCHTCS K 010Ky 1 (BapuaTHUBHAas 4acTh).
[TpeamecTByOIMKUMU AUCHUIUTMHAMH, (POPMHUPYIOIIMMH HavalbHbIE 3HAHUS, SBIAIOTCSA: BBenenue
B npodeccuto, MIHTErpanpHbple yCTPONHCTBA pau03IeKTPOHUKHY, TeopeTnyeckue OCHOBBI AJIEKTPOTEXHHU -
KH.
[Tocnenyromumu AUCUUIUIMHAMU SBISIOTCSA: ABTOMaTU3UpOBaHHOE MpoekTupoBanue POC.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

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

— JIK-1 cnocoGHOCTBIO MOJIETUPOBATh OOBEKTHI U MPOLIECCHI, UCIIOb3Ysl CTAHAAPTHBIEC MAKEThI
ABTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUS U UCCIIEA0BAHUS;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00y4aOLUICs TOJKEH:

— 3HATh CTaHJApTHBIE MAKEThl MPUKIAJHBIX IPOrPaMM, OPUEHTUPOBAHHBIX HA PELICHUE HAyY-
HBIX ¥ MPOEKTHBIX 33/1a4 PaJAHOIEKTPOHUKHI

—  yYMeTb NIPUMEHATh KOMIIBIOTEPHBIE CUCTEMBI U MAKETHI MIPUKIIAJHBIX IPOrpPaMM JUIsl IPOEKTH -
POBaHHUS U UCCIIEOBAHUS PAIMOTEXHUUECKUX YCTPOUCTB

— BJAJeTh TUIIOBBIMU IIPOrPAaMMHBIMM CPEACTBAMM JJIsl aBTOMATH3allMUM NPOEKTUPOBAHUS U
MOJIEIMPOBAHUS PAJIMOAIIEKTPOHHBIX LIENEH, YCTPOICTB U CUCTEM

4. O6beM IMCUMIVIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0EMKOCTb JUCHUILUINHBI cocTaBisieT 5.0 3aUeTHBIX eIMHMILIbI U IIPE/CTaBIeHa B Ta0uu -

ue 4.1.
Tabmuua 4.1 — TpyaoeMKOCTb TUCIUILTUHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

7 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 92 92
Jlexknuu 36 36
JlaboparopHbie pabOTHI 56 56
CamocTosiTenbHas paboTa (Bcero) 52 52
OdopmiieHre 0T4ETOB 110 JTabOPaTOPHBIM paboTam 30 30
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 22 22
Bcero (0e3 ax3ameHa) 144 144
IToaroroBka u caada dK3aMeHa 36 36
OO01mast TpyI0eMKOCTb, 4 180 180
3aueTHble EquHuIbI 5.0 5.0
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5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHHA
Paznensl IuCUMIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABLI 3aHSITHI

_ O
o) = o 2 Z E
o = 2 E
- o o o o =
. ‘8 ‘g gz >3
Haszeanus paznenoB QuCIUIUITMHBL % o o o O g &
= © = SR S E
08 3z Es
he g =
7 cemecTp
1 OCHOBBI TEOPUU CBSI3aHHBIX MOJOCKOBBIX 8 8 10 26 IK-1
munuit (CIUJI) ¢ HeypaBHOBEIIEHHOM 3JIEKTPO-
MarHuTHOM cBs3b10. Kiaccuueckue n BOJIHO-
Bble MaTpuibl CITJI
2 YcrporictBa CBY Ha cBsI3aHHBIX JINHUSAX: 8 16 10 34 IK-1
HarpaBJICHHbIE OTBETBUTEINHN, (PUIIBTPHI, 1EJIH-
TENN
3 Vnpasnsiemblie yctpoiictBa Ha CJI: dazoBpa- 6 0 10 16 IK-1
1aTeu, aTTeHI0aTopbl, KoppekTopsl AUX n
OUX
4 Metoapl U3MEpEHUsI TapaMEeTPOB 4 14 4 22 IK-1
YCTPOMCTB: B YaCTOTHOM JMAIa30HE, UM-
MyJIbCHbIE U3MEPEHUS
5 MeTojbl SKCTpaKIIMU apaMeTpOB 4 0 8 12 ITK-1
YCTPOICTB HA CBA3aHHBIX JTUHUIX
6 [Ipumenenne CAIIP g npoekTHpoBaHus 6 18 10 34 IK-1
YCTPOMCTB
Hroro 3a cemectp 36 56 52 144
Hroro 36 56 52 144
5.2. Conep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSIM)
ConepxaHue pa3aenoB JUCHUIUIMH (110 JIEKIUSAM) IPUBEACHO B Tabmuie 5.2.
Tabmura 5.2 — ConeprkaHue pa3faesoB JUCIUIUIAH (IO JICKIHSIM)
3 z S
3 =
Z 2 5
Hazpanus pa3znenos ConepxaHue pazesoB JUCHUIUIUHEI (10 JIEKLIUAM) zF &5
& 2, 5
> o =
e e g
= o
7 cemecTp
1 OcHOBBI TEOpUHN Hcropus usydeHus CBs3aHHBIX JIMHUNA. MaTpuusl niep- 4 [IK-1
CBSI3aHHBIX MTOJIOCKOBBIX |BHYHBIX IIapaMeTpoOB, ux pacueT. Tenerpadusie ypas-
munu# (CILI) ¢ HEHMSL: CBSA3b C TeOopueil Leneil, noiaydyeHue reaerpad-
HEypaBHOBEILIEHHOU HBIX ypaBHEHUH, perieHre. OCOOEHHOCTH BOJTHOBBIX
NIEKTPOMAarHUTHON IIPOLIECCOB B CBS3aHHBIX JIMHUAX C HEYPABHOBEIICH-
cBaA3br0. Kitaccnueckue u | HOM 2J1EKTPOMArHUTHOM CBS3BIO.
BOIHOBBIE MaTpuLbl CI1JI
puet C Marpuia nepenadu 1 MaTpula pacCcesiHus CBA3aHHbBIX 4
muHui. KoneuHo-pa3zHocTHas ¢opma TenerpapHbix
YPaBHEHUH, UTEPALMOHHBINA METOJI PELLICHHUS
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Htoro

2 Verpoiictea CBY Ha Tpu Tunel HanpaeneHHbix oTBeTBUTENEH (HO) Ha cBs- 4 [IK-1
CBSI3aHHBIX JIMHUSIX: 3anHbIX JTHHUAX (CJI). Marpuunoe onucanne HO.
HalpaBJICHHbIE KoHcTpykinu CBA3aHHBIX JIMHUM, IPUMEHIEMBIX TIPU
OTBETBUTENH, QUIBTPBL, | npoekTrpoBanuu HO
ACTHTCIH YacrotHbie xapakrepuctuku HO Ha perymnsipHbIX U 4
HeperysipHbix CJI. UMnynbcHbIE XapaKTEpPUCTUKH.
Hroro
3 VnpasnsieMble Knaccugukanus ynpasisieMbIx yCTpoHCcTB. CXeMbl U 4 IK-1
ycTpoiicta Ha CJI: KOHCTPYKIIMH (hazoBpariaresell ¢ ToOCTOSHHBIM (ha30-
(azoBpararen, BBIM CIBHUTOM M JIMHEHHO-3aBUCUMBIM (Da30BbIM CIBH-
aTTEHI0ATOPBI, roMm. ArreHroatopsl Ha CJI.
K kTopbl AUX 1 ®UX
OPpEKTOp Koppexkuust ¢a3pl u KOppeKIHs aMIUIUTYIbI 00pada- 2
THIBAEMBIX CUTHAJIOB B ycTpoiicTBax Ha CJI. [Ipoektu-
poBanue. OCOOEHHOCTH U3MEPEHHSI TaPaMETPOB
Hroro 6
4 Metopl U3MEpEHUS N3mepenne nmapaMeTpoB yCTPONCTB Ha BEKTOPHBIX [IK-1
IapaMeTpPOB YCTPOMCTB: B | aHAJIM3aTOpax LENE B CTAaTUYECKOM COCTOAHUU. M3-
YaCTOTHOM JIMaria3oHe, MEpEHHE MEPEXOAHBIX MPOLIECCOB B pEKUME ObICTPO-
HMITYJIbCHBIE U3MEPEHUS | TO ynpaBieHus. VIMIIyIbCHbIE U3MEPEHMS], B TOM YHC-
JIe OLICHKA HEJIMHEHNHBIX NCKAKEHNUN
Hroro
5 MeTojbl SKCTpaKIu [TocTanoBKa 3a/1a4 HKCTPAKIMU KaK YaCTHU MPOCKTHBIX TIK-1
napaMeTpoB YCTPOCTB | pabot. Miconb30BaHue pe3ylIbTaToB ISl TOPAOOTKH
Ha CBSA3aHHBIX JIMHUIX MojieNiel U B IPOeKTUpoBaHUU. [IpuMepsl s3KkcTpakimmn
YaCTOTHOM 3aBUCHMOCTH I1apaMETPOB: PE3UCTUBHBIX
MOTEPb, IOTEPH B IUAIEKTPUKAX
Hroro
6 I[Ipumenenue CAIIP ITocTraHoBKa 3324 aBTOMATU3UPOBAHHOI'O IIPOEKTH- IK-1
JUTSl IPOEKTUPOBAHUS poBaHus. bBUOIHOTEKH 37IEMEHTOB YCTPOUCTB: OTpE3-
YCTPOICTB KOB IOJIOCKOBBIX JIMHUH TEpe/laun, CBSI3aHHBIX JTUHUMH,
PEryIUPYIOLINX JIEMEHTOB, Pa3BA3bIBAIOLINX AJIEMEH-
TOB, COEIMHUTEIIEH.
OnTtumuzanus pa3padaTbIBaeMbIX YCTPOHCTB C yue- 2
TOM 3aJJaHHBIX IAPAMETPOB U MOITYYaEMbIX XapaKTe-
PUCTUK
Hroro 6
Hroro 3a cemectp 36

5.3. Pazaenbl AMCHUILVIMHBI M MEKIUCHMIVIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIAy UMH)
U obecneynBaeMbIMU (NOCJAeAYIONIUMHU) JUCHUNIIMHAMHA
Pazmensl AUCTIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMME (TIPEABIAYIIMMA) H

obecrneynBaeMbIMH (ITOCIEIYIOIUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabuie 5.3.

Tabmura 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HaumeHnoBaHue qUCHMILIMH

Ne paznienoB JaHHOW AUCHUTUIMHBL, I KOTOPBIX HEOOXOIUMO
U3ydeHHe 00eCTICUMBAIONIUX U 00eCTIeYNBAEMbIX JUCIIUILTHH

1 2 3 4

5

6

[IpenmecTByronme qUCUUILIMHBI
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1 Beenenue B mpodeccuto

2 nrerpanbpHble yCTPOMCTBA paano-

QJICKTPOHHUKH

3 TeopeTtnyeckre OCHOBBI AIEKTPOTEX-

HHUKHU

+

[Tocnenyromuye TUCIUITITUHBI

1 ABTOMaTH3UPOBAaHHOE MPOEKTUPOBA-

aue POC

+

+

5.4. CooTBeTCTBHE KOMIIETEHIUIi, POPMHUPYeMBbIX TPU U3YYEeHUH TUCHMIIUHBI, 1 BUI10B 3aHATHII
CoOTBeTCTBHE KOMITETEHIMH, (OPMUPYEMBIX NPH W3yYCHUU IUCHUIUIMHBI, W BUAOB 3aHATHH
IpeJCTaBIeHO B Ta0nuue 5.4.
Tabmuna 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3yYSHUH JAUCIMIUIMHBI, ¥ BUJIOB 3aHA-

TUH

§ Bunnl zanstui

= ) .

g . "

5 i S . DOpMBI KOHTPOJIA
= . .

2 = g 2

Z = @)

[K-1 + + + KonTposbHas paboTa, JKk3aMeH,
Koncnekr camonoarorosku, Ot-
4eT 1o J1abopaTtopHOi paboTe,
Pacuernas pabora, Tect

6. UaTepakTuBHBIC MeTOABI M ()OPMBI OPraHU3ANMHU 00yUEeHHUS
He npenycmotpeno PVYII.

7. JIabopaTopHblie padoThI

HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a00paTOpHBIX padoT

8 YN
I -
3 =
Z 2 5
HasBanus pasgenos HaumeHnoBaHue 1a60paTopHbIX paboT z 7 &5
5 2 &
> Q=
Y <
= o
7 cemecTp

1 OcHOBBI TeOpUU HccnenoBanue GyHKIMOHATIBHBIX BO3MOKHOCTEN 8 IK-1

cBs3aHHBIX MMOJIOCKOBBIX | AWR Design Environment

muauit (CILT) ¢ } Hroro 8

HEYPaBHOBEILIEHHOU

3JEKTPOMAarHUTHOM

cBa3bto. Kitaccuyeckue u

BOJIHOBBIE MaTpullsl CILJI

2 Yerporicta CBY Ha N3ydenune yacToTHbIX Xapakrtepuctuk CBY-y3moB 8 IK-1

BS3aHHBIX JIMHUSIX:

B3 Ornpenenenre MOTOHHBIX MTapaMeTPOB MUKPOIIOIOCKO- 8

HAMpPaBIICHHIC BOH JINHUY NepeAadYn

OTBETBUTENH, (PUIIBTPHI,

4 Metopl U3MEpEHUS HccnenoBanne xapakTepUCTUK KOAKCUAIbHOTO TPAKTa 8 [IK-1

11apaMeTpOB yCTPOUCTB: B | pyoyer HMMITYJIbCHOM U MEPEXOJHON XapaKTEPUCTUK 6
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YaCTOTHOM JIMana3oHe, LEenH
MMITYJTbCHBIC H3MEPCHHS | . 14
6 [Ipumenenune CAIIP CuHTE3 M ONTUMU3ALMS [T0JI0COBOTO (PHIIBTPA IIK-1
JULL IPOCKTHPOBAHHA [Toctpoenue n ananuz ®HY
YCTPOICTB

ABTOMaTH3UPOBAHHOE NTPOECKTHUPOBAHUE JTMHUU TIE€pe- 6

naun B AWR Design Environment

Hroro 18
Hroro 3a cemectp 56

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
He npenycmorpeno PYIIL.

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETCHIINHU TIPE/ICTABIICHBI B

tabmme 9.1.
Tabmuua 9.1 — Buasl caMoCTOSATENBHOM pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIETEHIIUN
3 z 5
g 5 =
Bunael camocrosTensHON = > 0
HazBanus pa3znenos 57 = DopMbl KOHTPOJIS
paboTEI L s 2
=8 g =
al o g
= S
7 cemecTp
1 OcHOBBI TeOpUN [IpopaboTka JIeKIIMOHHOTO 4 |IIK-1 KonrtponpHas pabdora, Pac-
CBSI3aHHBIX MOJIOCKOBBIX | Marepuana yeTHas paboTa, Tect
manat (CILT) © . OdopmieHre 0TYETOB T10 6
HCYpaBHOBCIICHHOM J1abopaToOpHBIM paboTam
3IIEKTPOMArHUTHOM
ces3bi0. Knaccnueckne u | HAToro 10
BoJIHOBBIE MaTpuilsl CILJI
2 VYerporicta CBY Ha [TpopaboTka JIEKITMOHHOTO 4 | IIK-1 Koncnekr camonoaroron-
CBSI3aHHBIX JTMHUSIX: Marepuaia ku, OTueT no Jaboparop-
HarpaBJICHHbIE O r————— 6 HOI1 paboTte
TBETBUTENH, (PUITBTPHI
OTBC €IH, PUIBTPE, nabopaTopHBIM paboTam
JEJIUTENH
Hroro 10
3 Vipasisiemble [TpopaboTka JIEKITMOHHOTO IK-1 KoncnekTt camonoaroron-
ycrpoiictBa Ha CJI: MaTepuana k1, KonTposnbHas padora,
(azoBpamareny, OQOPMICHHE OTHETOR 110 6 OT6‘ICT HE)r naboparopHoOu
TTCHIOATOPHI T T
aTTCHIOATOPEL, naboparopHbIM paboTam pabote, 1ec
KoppekTopbl AUX 1 ®UYX
Hroro 10
4 Metopl U3MEpEHUS [IpopaboTka JIeKIIHOHHOTO [IK-1 Koncnexr camonoaroros-
rapaMeTpoB YCTPOICTB: B | Marepualia KU
JaCTOTHOM JIMAIIa30H
aCTOTHOM JMarasoHe, Wroro 4
HMITYJIbCHBIE U3MEPEHUS
5 MeTojpl SKCTpaKI| [TpopaboTka JIEKITMOHHOTO 4 TIK-1 KoHcnexT caMonoaroros-
napaMeTpoB YCTPOICTB Ha | MaTepuasa ku, OTuer no naboparop-
CBSI3aHHBIX JTHHUSIX OQOPMICHHE OTHETOR 110 4 HOI paboTte

naboparopHbIM paboTam
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Htoro

6 Ilpumenenne CAIIP nis
MIPOCKTUPOBAHUS
YCTPOWCTB

[IpopaboTka JIEKIIMOHHOTO 2 |IIK-1
Marepuana
OdopmiteHre 0TIETOB TIO 8

KoHcnexT camonoaroros-
ku, Pacuetnas pabora,
TecTt, Ox3amen

nabopaTopHBIM paboTam

Hroro 10
Hroro 3a cemectp 52
IloaroroBka u caaya dK3a- 36 OK3aMeH
MEHa
Hroro 88
10. KypcoBoii nmpoekT / KypcoBasi padota
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcsi

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIEHKH TSI JIEMEHTOB KOHTPOJISI

. N MaxkcuMabHbII
. MaxkcuMalibHbIN MaxkcumanbHbII
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | 0ami 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
7 cemecTp
KonTponbHas pabota 10 10
OTuet no nabopaTopHOii 10 10 20
pabore
PacueTtnas pabora 15 10 10 35
Tect 5 5
Hroro makcumyM 3a nepu- 15 20 35 70
Oon
OK3aMeH 30
Hapacraromum utorom 15 35 70 100
11.2. IlepecyeT 62J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[TepecueT OamIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MIPEJICTaBICH B Tadmuie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH
bannbl Ha 1aTy KOHTPOIBHON TOUKHU Onenka
> 90% oT MakcuMabHON cyMMbI OamioB 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 MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. [lepecyeTr cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKIYHAPOAHYIO OLIEHKY
[lepecuer cymMMbl 6aJIOB B TPaJUIMOHHYIO M MEXIYHAPOIAHYIO OLIEHKY MPEACTaBIEH B TaOmuile
11.3.
Ta6muma 11.3 — IlepecueT cyMMbI 0aJIJIOB B TPAAUIIMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Onenka (I'OC) Onenka (ECTS)

Urorosas cymma 6amios,
YUUTHIBAET YCTEIIHO CAaHHBIN
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O9K3aMCH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)
4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeIbHO)
65 - 69
3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HoCpeAcTBeHHO)
2 (HCYROBIICTBOPHTENLHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIBHO)

3a4TEHO)

12. YueOHO-MeTOAN4YecKOe M HHPOPMALMOHHOE o0ecreYeHre JUCHMIITTHHbI

12.1. OcHoBHas JuTEpaTypa
1. Cpsi3aHHBIE NOJIOCKOBBIE JIMHUU U YCTpoOiicTBa Ha X ocHoBe. YacTe 1: YueOHoe mocobue /
Mamotun H. JI., Cemenos 2. B., Jlomunos A. I',, CerueB A. H. - 2012. 176 c. [DnekTpoHHBIi pecypce] -
Pexxum noctyna: http://edu.tusur.ru/publications/1962 (nara o6pamenus: 02.07.2018).
2. Cps3aHHbBIE NOJIOCKOBBIE JIMHUU U YCTpoOiicTBa Ha ux ocHoBe. Yacth 2: YueOHoe nmocobue /
Mamotun H. /1., Cemenos 2. B., Jlomunos A. I',, CeiueB A. H. - 2012. 244 c. [DneKkTpoHHBII pecypc] -
Pexxum noctyna: http://edu.tusur.ru/publications/1964 (nara obpamenus: 02.07.2018).

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. Vcrpoiictea CBY u antenns! / [lox pen. .M. Bockpecerckoro. M3x 2-e mom. u nepepad. —
M.: Pagunotexuuka, 2006, 376 c. (Hanuuue B oubimotexke TYCYP - 20 3k3.)

12.3. YueOHO-MeTOAUYECCKHE MOCO0OU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus
1. ABTOMaTM3MpOBaHHOE MPOEKTUpOBaHME JUHUH nepenadn B AWR Design Environment: Me-

TOINWYECKHUE YKa3aHUsS IO BBITOJHEHUIO JJabopaTtopHoit padoTel / Aptume C. A. — 2018. 12 ¢. [Dnek-
TPOHHBIN pecypc] - Pexum pocrtyma: https://edu.tusur.ru/publications/8124 (mata oOparmieHus:
02.07.2018).

2. ITloctpoenue u aHanu3 (UIABTPAa HU3KUX YaCTOT: MeETOaUYEeCKHUE YKa3aHUs 1O BBHITIOJHEHUIO
nabopatopHoit pabotel / Aptume C. A. — 2018. 15 c¢. [DnektponHsIii pecypc] - Pexxum mocryma:
https://edu.tusur.ru/publications/8123 (mara o6pamenus: 02.07.2018).

3. CuHTe3 U ONTUMU3ALIUSA MTOJI0COBOTO GMIbTpa: MeToauueckie yka3aHus 10 BHIMOJIHEHHUIO Jia-
OoparopHoii pabdotet / AptumeB C. A. — 2018. 9 c. [DnekrponHsiii pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/8120 (nara oopamenus: 02.07.2018).

4. Pacuer MMITyJbCHOW M NMEPEXOJHONW XapaKTEPUCTHK Lienu: MeToauueckue yKa3aHHUs IO BbI-
MOJIHEHHIO J1TabopaTopHoi padoTer / AptumieB C. A. — 2018. 12 c. [DaekTponHbIN pecypc] - Pexxum no-
cryna: https://edu.tusur.ru/publications/8115 (nara obpamenus: 02.07.2018).

5. MHM3yuenue yacToTHbIX XapakTtepucTuk CBY-y310B: MeTtoanyeckue yka3aHus K BBIITOJHEHUIO
nabopaTropHOii u camocTosTensHOM padoTel / AptumieB C. A. — 2018. 7 c. [DnekrponHsIit pecypc] - Pe-
kUM foctyna: https://edu.tusur.ru/publications/8090 (nara oopamenus: 02.07.2018).

6. OrmpeneneHre MOrOHHBIX MapaMETPOB MUKPOIIOJIOCKOBOW JIMHUM Iepenaun: Metoandyeckue
yKa3aHUsl K BBIMOJIHEHUIO JTAOOPATOPHOW M caMocTosTeNbHOU paboTel / AptumeB C. A. — 2018. 7 c.
[OnexTponHbIii pecypc] - Pexkum noctyma: https://edu.tusur.ru/publications/8088 (mara oOparmieHus:
02.07.2018).

7. HWccnenoBanue GpyHKIMOHATBHBIX Bo3MOkHOCTEH AWR Design Environment: Meronuueckue
yKkazaHus K JadopatopHoit padote / Aptumes C. A. — 2018. 18 c. [DnexTponHbIN pecypc] - Pexum mo-
cryna: https://edu.tusur.ru/publications/8080 (mata oopamenus: 02.07.2018).

8. MHccrnenoBaHue XapakTepUCTHK KOAKCHAIBHOTO TpakTa: MeToanyecKue yKa3aHHs K BBITOJIHE-
HUIO 1a00paTOpHOU U caMocTosTeNbHON padboTel / AptumieB C. A. — 2018. 9 c. [DnekTpoHHBIN pecypc] -
Pexxum noctyma: https://edu.tusur.ru/publications/8089 (nara obpamenus: 02.07.2018).
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12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqYECKHe MaTeprabl ISl CAMOCTOSTEIBHON U ayTUTOPHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MO)KHOCTSIMU 3/I10POBbSl 1 MHBAINAOB MIPEAOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. IIpodeccnonanibHble 6a3bl JAHHBIX U HHGPOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI
1. Hudopmarmonnple, CnpaBOYHbIE M HOPMATHBHBIE 0a3bl AaHHBIX Oubmmorekn TYCYP
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MartepuajibHO-TEXHUYECKOe o0ecnedyeHue TMCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneueHnmne

13.1. O6uue TpedGoOBaHMS K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY o0ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyI0BaHNHE U yUeOHO-HAITIIIHBIE TOCOOMS, 00ecIeunBaroIIie TeMaTHIeCKUe Uil -
JIIOCTPALIMHU 10 JIEKIIMOHHBIM pa3ieiaM JTUCIUIUINHEI.

13.1.2. MaTepHaJbHO-TEXHHYECKOE M IPOrPaMMHOe odecredeHne 1JIs J1adopaTopHbIX padoT
W3meputensHas tadopatopus / Jlaboparopus "DOU3NKO-XUMUIECKUX OCHOB MHUKPOAJICKTPOHUKH"
yueOHasi ayJUTOpHs JUIsl TPOBEACHUS 3aHATUH JIEKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBeE-
JICHUS 3aHATUI PAKTUYECKOTO THUIA, yueOHast ayIuTOpHs AJIsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHasl aymuTopus Ui MPOBEIEHUs 3aHATUH CEMHUHAPCKOrO TUMA, MOMELIEHNE Ui MPOBEIECHUS TEKY-
IIETO0 KOHTPOJISl ¥ IPOMEKYTOUHOM aTTeCTalluu

634050, Tomckas o6nacts, T. Tomck, Jlennna npocnexr, a. 40, 316 ayn.

Onucanune uMeroIerocs 000py10BaHus:

- HoytOyk Aser AS5101AWLMI;

- Komnbrorep WS2;

- BexTopHuslit ananuzarop 1eneit 063op-103;

- BexTopHbIil UMIYNbCHBIN aHanu3aTop ueneit umnynse-M P4-u-01;

- BonetmeTp B6-9;

- 'eneparop curnanos 'CC-05;

- 'eneparop-uactoromep FG-7020;

- Usmepurens J12-22 (2 mt.);

- Uctounuk nutanus b5-43;

- JIunerneiit ucrounuk nutanusa HY3003;

- MyneTmerp APPA 207;

- Ocmmnorpag RLGOL DS 1042 C;

- [Ipubop IMHXT - 1;

- [Ipoextop LG RD-DX130;

- Hudposoii ocunmnorpad DSO-3202A;

- Hudposoii ocmmiorpad GDS-806S;
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- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- Pabouee mecTo nmpenomaBares.

[TporpammHOe obecrieueHue:

- T-Zip

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows

— Microsoft Windows

— OpenOftice

JlaGopatopusi KOMITBIOTEPHOTO TIPOSKTUPOBAHUS

yueOHasl ayJuTOpHs JUIsl TPOBEACHUS 3aHATUH JIEKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBeE-
JICHHS 3aHSATHI MPAKTUIECKOTO TUIIA, ydeOHas ayIMTOpHS Ui POBEICHHS 3aHATHI T1a00paTOPHOTO THIIA,
yueOHasl ayuTopus JJis IPOBEICHHsS 3aHITUI CEMMHAPCKOro TUIA, MOMEIIEHUE AJIs1 KypCOBOTO MPOEKTH -
poBaHUs (BBIMOJIHEHHSI KYPCOBBIX Pa0OT), IOMEIIEHHE JJIsl IPOBEACHUS TPYIIIOBBIX H WHIWBUIYAIBHBIX
KOHCYJbTAallUM, OMEIIEHUE JJIsl TPOBEACHUS TEKYILEro KOHTPOJIS U MPOMEXYTOUHOM aTTecTalluu, oMe-
HICHUE JUTSI CAMOCTOSTEIIBHON paboThI

634050, Tomckas o6macts, T. Tomck, Jlennna npocrnexT, a. 40, 143 ayn.

Onucanune UMeroIerocs 000pyI0BaHUs:

- [lepconanbHblit KoMMbIOTED (20 1IT.);

- YcrpoiicTBo TeHeparuu u 00paboTku curHasoB Analog Discovery 2; - National Instruments
Edition (10 mT.);

- HcrneitaTenpHbI  1a0OpaTOPHBIA  CTEH Y3JIOB AHAJOTOBOM H HU(POBOH 3JIEKTPOHUKU
MikroElektronika Analog System Lab Kit PRO (10 mt.);

- Otnagounas minata Arduino UNO (15 wr.);

- Otnagounas mnata STM32F4291-disk (10 mT.);

- TpéxxaHaJIbHbIN TUHEHHBINA UCTOUHUK NOcTOoAHHOTO Toka GPD-73303D (10 wrT.);

- Ocumtorpad DSOX1102G (10 mt.);

- JJabopatopusiii makeT Basys 3 Artix-7 FPGA Trainer Board (10 mit.);

- IIpoextop Acer P1385WB;

- DKpaH Il MPOEKTOPa;

- Kommuiekt cnienmanu3upoBaHHoi yueOHoH MeOenu;

- PaGouee mecTo mpernoaBares.

[TporpamMHOe obecnieueHue:

- 7-Zip

— Apache OpenOffice

— FoxitReader

— Google Chrome

— NI AWR Design Environment

— NI Labview 2016

— PTC Mathcadl3, 14

— Unreal Commander

13.1.3. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNbHOM paboThl HCMONB3YIOTCA yYeOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTtb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTs, r. Tomck, Bepmmanna ynmuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CocTtaB 060pyI0OBaHMS:
- yueOHast Mmeberb;
- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;
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- KOMITBIOTEpPBI TIOAKIIOUYEHB! K ceTu «HTepHeT» M 00ecrneynBaoT AOCTYI B 3JIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHne TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAIMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENOIaBaHus 11 00y4JaroIXcs
C MHBaJIHMIHOCTHIO, MOPTATUBHONW MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/loBaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOM, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C 0OYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM I[IPEyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U Y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOIIY BUACOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOIIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/miepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3aganus

| JInHna nepenaun Ha3bIBa€TCA PETYISIPHOM, €CJIM B IPOAOIBHOM HAIIPABJICHUU:

a) MOTMEePEYHOE CEUEHUE YAOBIETBOPSIET YCIOBUIO S=const;

0) €, u = const;

B) S=const, € = const, |t = const ;

r) € = const.

2. Jluauu nepenaunt CBY sHepruu ObIBaOT OTKPHITHIE U B BUE BOIHOBOJOB. K KakoMy BHUY BbI
OTHECETE MUKPOIIOJIOCKOBYIO JJUHHUIO TIepeaaun’?:

a) OTKPBITOH;

0) 3aKpbITOM;

B) OIpenesieTcsl KOHCTPYKITUEH;

T') OINIPEAEIACTCS KOHCTPYKITMEN U AUDIIEKTPUUECKON MPOHUIIAEMOCTHIO.

3. Paznuyarot cienyromue Tumsl BoiH: T — BonHbl, E — Bonubl, H — BonHb! 1 tubpunuasie EH u HE
BOJIHBI. K KakoMy THITYy BOJIH OTHECHUTCS BOJIHA, UMEIOIIAsl MPOJIOIbHBIE COCTABIISIONINE ?

a) ruOpuIHAs BOJTHA,

6) T — BomHa;

B) E — BonHa

r) H — Bonna.

4. N3BecTHO, uTO (pa3oBasi CKOPOCTH BOJIHBI paBHA CKOPOCTH CBETa B MaTepUAIBHOMN Cpefe, 3amoi-
HAIOLIEH BOJTHOBO. Kakoi TUIT BOJHBI pacCIpOCTPaHAETCS MO BOJIHOBOTY?

a) ruOpuUIHAs BOJTHA,
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0) E — BonHa;

B) H — BomnHa;

r) T — BosHa.

5. ITonwie BomHoBOAE! € E - minn H — BostHaMHu OTHOCSTCS K

JTUCTICPCUOHHBIM JIMHUSM TIEpeIauu, MOCKOIBKY (a30Basi CKOPOCTh 3aBUCUT OT BETMUUHBI:

a)e;

o) u;

B) G

r) otHoteHust AO/ AKP.

6. Inuna BonHb! B BoJHOBOJE € E - unu H — BomHamu onipenensiercst

a)e;

o) p;

B) G

r) otHomieHreM A0/ AKP.

7. Pe:XUM CMELIAaHHBIX BOJH UMEET MECTO B BOJHOBOJE MPH:

a) HATMYUU OTPAKEHHOM OT Harpy3KH BOJIHBIL;

0) HATMYWU HECOTJIACOBAHHOM HArPY3KH;

B) TIOSIBJICHUH BBICIIIUX THIIOB KOJICOAHMIA;

T') HaJIM4KUe aKTUBHOM HArpy3KH.

8. Koaddurment Oeryiieit BOJIHBI HE 3aBUCUT OT MPOJI0JIBHONW KOOPAMHATHI, €CITH:

a) OTCYTCTBYET U3JIy4eHHE U3 BOJIHOBO/A;

0) OTCYTCTBYIOT OMHYECKHUE MTOTEPH;

B) JINHUS TIEpEauu OJHOPOIHA;

T') IOTOHHAS PEAKTUBHOCTH paBHA HYIIIO.

9. KoapunmeHT none3noro aeiCTBUS TMHUY TIEpEeAadl MaKCUMAaJCH, eCIIH:

a) OTCYTCTBYIOT OMHYECKHE MTOTEPH;

0) peakTHBHAs YaCTh HATPY3KH PaBHA HYIIIO ;

B) JINHUS HATPY>KE€HA Ha COTJIACOBAHHOE COMPOTHUBIICHHUE.

10. [yt BOCTHXKEHUS MAaKCUMAJIbHOM 3JIEKTPHUYECKON POUYHOCTH HEOOXOIMM:

a) COTJIACOBAHHBIN PeKUM pabOThI IMHUHU TIEPEIaYH;

0) 4aCTOTHO HE3aBUCUMBIN KOOPPUITMESHT OTPAKECHUS OT HEPETYIIPHOCTEN;

B) TI0 BO3MOKHOCTH MUHUMaJbHBIN KbB;

T') 10 BO3MOXHOCTH MUHHUMAJIbHASI PEAKTHBHOCTb.

11. Paznu4aroT GUIBTPHI HIXKHEH 4acTOTHI , GUIBTPBI BEPXHEH YaCTOTHI, MTOJIOCHOIIPOITYCKAFOIITHE

(GUIBTPBI U MOJIOCHO3aNUpatoe GUIBTPHI . A Kakoil (uibTp 0003HaYaeT 3HAYOK Ha cxeMax?:

a) [13d;

0) [I1D;

B) ®BY;

r) ®HY.

12. IInpOKOIIOIOCHO COTIACYIOIINE M 00eCTICUNBAOT:

a) MoJIOCY YacTOT NMPU MakCUMalibHO JocTHKuMoM KBB;

0) makcumanbHO Beicokuii KbB B 3amannoit mosoce 4acTor;

B) MakCHUMaJIbHYIO I10JI0CYy cornacoBaHus npu 3agaHHoM KbB.

13. Cxema 3amenieHus (MpoToTHUNa) PUIbTpa COACPIKUT:

a) R, C — nenouku;

0) R, L — nemoukwu;

B) L, C — nenouku;

r) L, C, R — nenoukwu.

14. ITo KOHCTPYKIIMU BOJIHOBOJHBIC ATTEHIOATOPHI BHEIIHE HE OTIMYAIOTCS OT BOJHOBOAHOTO (ha-
3oBpartaress. B yem coctout omimuue?:

a) 1o opMe IIACTUHBI AUIICKTPUKA;

0) nudNeKTpuYecKas MIacTUHA UMEET OOJIBIION TaHTEHC YIJia IUAJIEKTPUYECKON MPOHUIIAeMOCTH;

B) HCIOJIB3YETCs TUIACTHHA U3 TIOTJIOMIAIOIETO MaTepraa,

T') UCIOJIb3YETCSI MArHUTHBIN MaTepual.
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15. MarauTHas NpOHULIAEMOCTh HAMAarHUYEHHOTO (heppUTa UMEET PE30HAHCHBIHN XapakTep JJIs:

a) JICBOTIOJISIPU30BAaHHOM BOJTHBI (HAOIIOATENTh CMOTPHUT 10 TIOJTIO );

0) paBOMOJIIPU30BAHHOMN BOJIHBI,

B) 000MX BUIOB MMOJISPHU3AINN;

r) HO u H B3auMHO nieprieHAuKyIsIpHBL.

16. YcrpoiicTBa ¢ heppuTaMu MOTYT OBITh:

a) B3alMHBbIE;

0) HEeB3aUMHBIC;

B) YIIPaBJISIIOIINE;

T') MOKa3bIBAIOIITHE.

17 Dpdext Papanes umeet MeCTO:

a) MPU COBIAJICHUH HAIIPABJICHUS PACIIPOCTPAHEHUS BOJIHBI C

HaTpaBICHUEM IOJIS TOIMArHUYUBAHUS

0) Mpy HOPMAJILHOM PACTIPOCTPAHEHUHN BOJIHBI;

B) NIPH HAKJIOHHOM T1aJICHUH BOJTHBI HA MAarHUTOANAIIEKTPUK;

') HE3aBUCUMO OT OpUEHTAIIUH.

18. B BeHTHIIE C pE30HAHCHBIM IMOTJIONIEHUEM Ha MPSIMOYTOJIbHOM BOJIHOBOJIE MCTIONIB3YETCS:

a) MPOJOJIHLHO HAMarHWYeHHbIN (epPPUTOBBIN BKJIA/IbIIII;

0) mornepeyHo HaMarHU4YEeHHBINH (PEPPUTOBBIN BKIIA IBIII,

B) MPOM3BOJIbHO HAMAarHUYEHHBIN (eppUTOBBINA BKIIA IBIIII;

r) (heppUTOBBIN BKJIAIBIII PACTIONATAIOT MO IIEHTPY BOTHOBOJIA.

19. B neummerpoBom CBY nmamazone, ¢ ydeToM mMacca — rabapuUTHBIX pa3MepoB (HeppUTOBOTO
¢ubTpa, MpeanovYTeHue CiIeayeT OTaaTh GUIbTPY Ha:

a) MPSIMOYTOJIbHBIX BOJTHOBO/AX;

0) MHKpPOTIOJIOCKOBBIX BOJTHOBOIAX;

B) KOAKCHAJIbHBIX BOJTHOBO/IAX;

I') KpyIJIBIX BOJTHOBOZAX.

20. Ilo onpeneneHuIo K JUHEMHBIM aHTEHHBIM PEIIETKaM OTHOCATCS PACCMOTPEHHBIE BBIIIIE:

a) MPOTSDKEHHAs I11eJTb B METAIUTMYECKOM SKpaHe;

0) TMpPEKTOpHAsI AHTCHHA;

B) JIOTONIEPUOIMYECKAsl aHTECHHA,

T') cIMpajibHas aHTCHHA.

14.1.2. Jx3amMeHallMOHHbIE BONPOCHI

1. IlepBuuHsble, BTOpu4HbIe U paboune napameTpsl uHuil nepenaun CBY koneGaHMid.

2. YUem omMyaroTCs LENU ¢ paclpeieeHHbIMU MTapaMeTpaMu OT LIeTel ¢ COCPEeJOTOUYEHHBIMU T1a-
pameTpaMu.

3. DkBauBaJIeHTHbIE cxeMbl TUHUH nepenaun CBY konebanuii, CBA3aHHBIX JUHUM Iepeiadn.

4. TenerpadHble ypaBHEHUS JJIs CBSI3aHHBIX MOJOCKOBBIX JIMHUH Nepeaul U UX pelieHue.

5. MarpuuHble napaMerpbl OJMHOYHBIX M CBSI3aHHBIX JIMHMM Tepelayd, ABYXIOIIOCHHKH,
YETBIPEXIIOIOCHUKHY, BOCBMUITOIIOCHUKHU.

6. [laliTe omnpezneneHne MOHSTUS YaCTOTHO-CEJIEKTUBHOIO ycTpoicTBa (¢puibrpa). Kakue ocHOB-
HbIe THUIbI (UIBTPOB HCHOJIB3YIOTCS Ha MpakTuke. [lokaxkure uMx yacToTHble Xapakrtepuctuku S21(f),
S11(f).

7. Uro Takoe OM-mozens?

8. O0BscHUTE MpoIeAypY coznanuss DM-Moaenu.

9. Ob6wsicuute pusnueckuil cMpica KodpduurenToB marpuibl paccessuus S21 u S11. [Tokaxute
npumMepsl rpaduxoB 3aBucuMocT S21, S11 ot yactorsl. B kakux eqununax uzmepsitores S21, S117

10. Kak u3mMeHHTCS 3IEKTpUUYECKas UIMHA OJI0CKOBOW JIMHUM TIEpeaul IIpU U3MEHEHUH OTHOCH -
TEJIbHON AUAIEKTPUYECKON TPOHULAEMOCTH MOJUTOKKH?

11. Kak uzmenurcs tononorus ¢punsrpa (11D, ®HY, ®BY, I13d) npu u3MEHEHUH OTHOCHUTEIb-
HOM TUAJIEKTPUUECKON MPOHUIIAEMOCTH TOTI0KKN?

12. Kak n3MeHSI0TCsSl YacTOTHbIE 3aBUCUMOCTH KodpduuuentoB S21, S11 npu u3MeHeHHH OTHO-
CUTEJIbHOM TUAJIEKTPUUECKON MPOHUIIAEMOCTH?

13. Kak usmenutcs tononorus ¢punsrpa (IO, GHY, ®BY, [13®) npu U3MEHEHUH TOIIIUHbI
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MOIOKKU?

14. Kak u3meHsTCs 4acTOTHBIE 3aBUCUMOCTH Kod(ddurmenToB S21, S11 mosockoBoit JIMHUK TIEpe -
Jlaud TPU U3MEHEHHUH TOJILIMHBI TOUIOKKH NP HEM3MEHHOW OTHOCHUTENIbHON AMAJIEKTPUUYECKON MPOHU-
[aEMOCTH dTOU ITOJIOKKU?

15. IlpuBeaure npumep tomonoruu [I1® nuanazona CBY, omumute npuHImN pabOTHl TaKOro
bunbTpa.

16. [IpuBenuTe >KBUBAJICHTHYIO cxeMy 3amenenus ¢punstpa (PHY, ®BY).

17. Ha3oBUTE OCHOBHBIE TEXHOJIOTMUECKHE JOMYCKH, KOTOPHIMH HEOOXOAUMO PYKOBOJCTBOBATHCS
pu npoekTupoBanuu neyarioro CBY-ycrpoiictsa.

18. Uto nmokassiBaeT KCBH? JlaliTe onpenenenue, nuamna3oH BO3MOKHbIX 3HaueHn. Csizb KCBH
c S11.

19. YUto takoe aenuben? Jlns n3MepeHus Kakux BEJIMYUH 11EJIE€CO00pa3HO MCIOJIb30BaTh JAEIUOeC-
ne1? Onpenenure BHOCUMOE 3aTyXaHue B Ab, €CIM aMIUIMTYIa HapsDKeHHsT YMEHbIINIIAch B 2 pasa.

20. ITpuHIMIT AEHCTBUS U OCHOBHBIEC MAPAMETPhI HAMPABICHHOTO MPOTUBOHAINIPABICHHOTO OTBET-
BUTEJNISI HA CBA3AHHBIX JUHUAX. [[puBenuTe mpumMep TONOJOTHUH.

21. OObsACHUTE HA3HAUCHUE W TIPUHITUI ICUCTBUS (ha3oBpaIiaress Ha CBI3aHHBIX JUHUAX. Kakue
Tunsl pazoppamareneit CBY Bel 3HaeTe?

22. O0wsicauTe puHIUI padboTel arteHtoaropa CBY. [IpuBenuTe mpuMep CXeMBbI M TOTIOJIOTHH aT-
teHtoatopa CBY.

23. Kakue Tumbl MaTpHI] UCHOJB3YIOTCA sl onucaHus napamerpoB CBY nuHuil nepemaun u
ycTpoicTB? CBSA3b MEXKAY PA3IMYHBIMUA MaTPULIAMHU.

24. Yto Takoe cOrIacOBaHHBIM PEXUM PabOTHI YeThIpexmomtocHuKa? KakoBsl yCciaoBus corjlacoBa-
HUS YETBIPEXTIOIIOCHUKA C HArPY3KOM U UCTOYHUKOM CUTHaJa?

25. Kak onpenenuth 4ncio 3BeHbeB (GUIbTpa 1 HOMUHAIHBI AieMeHToB (uibTpa (L, C) B MuKpouc-
MOJIHEHUH Ha MOJIOXKKE?

26. Uto takoe marpunia pacceuBanus? [IpuBenute ompenenenust S-mapamerpoB (S11, S12, S21,
S22). Maiite onpeneneHue B3aMMHOTO U HEB3AUMHOTI'O YETHIPEXITOIIOCHUKA.

27. O6mas xapakrepuctuka coBpemeHHbIX CAIITP CBY yctpotictB. OCHOBHBIE BO3MOKHOCTH
CAITP AWR (Microwave Office). [IpuBenure npumMep Baiiero mpoeKTa.

28. OOBICHUTE, KaK TOJB30BaTbCcsl MHCTpyMEHTOM «OnTuUMu3amus» B mporpamme Microwave
Office.

29. Ot Kakux MapaMeTpoB IMOJIOCKOBOTO (hMIBTPA 3aBUCAT: IIMPHUHA MOJIOCHI MPOMYCKaHUs, Ipa-
HUYHBIC YACTOThI, KPYTU3HA XapaKTEPUCTUKU?

30. Kak ornpenenuTs 4UCiIo 3B€HbEB (PHIIBTpa B pa3Mepbl OJ0COK (GuIbTpa?

14.1.3. TeMmbl KOHTPOJILHBIX padoT

KonTponbHas padora Nel

[TepBuuHble, BropuuHble U paboure napamerpsl tMHUN nepenaun CBY koneOanuii.

YeM omIMYarOTCS LENH C paclpeAeIeHHbIMU [TapaMEeTPaMHU OT LETNEN C COCPEAOTOYEHHBIMY Napa-
METpPaAMHU.

OKBanBaJeHTHBIE cXeMbl TUHUHN niepenaun CBY konebanuil, CBA3aHHBIX JUHUN TIepeiaun.

TenerpadHsie ypaBHEHUS Ui CBA3aHHbBIX [TOJIOCKOBBIX JIMHUM Mepeadn U UX pelleHue.

Martpuunbsle apaMeTpbl OJUHOYHBIX U CBA3aHHBIX JIMHUWA NEPENauy, IBYXIIOJIOCHUKH, YEThIPEX -
MOJIFOCHUKH, BOCBMUIIOIIOCHUKH.

Yro takoe neunben? s u3MepeHUs KaKMX BEJIUYMH 1e1eCO00pa3HO HMCIOIb30BaTh Jelr0esbl?
Omnpenenure BHOCUMOE 3aTyxaHue B 1b, eciii aMIUIUTYyia HaNpsKeHUs yMEHbIIWIACh B 2 pasa.

KonTponbsHas padora Ne2

HaiiTe onpeneneHue MOHATHS YaCTOTHO-CEJIEKTUBHOTO ycTpoiicTBa (puibTpa). Kakue ocHoOBHBIE
TUIBI GUIBTPOB UCHOIB3YIOTCS Ha npakTuke. [Tokaxute ux gacrorusie xapakrepuctuku S21(f), ST1(f).

OO0bsacHuTe Ppusndeckuil cmbica koddppunueHToB MaTpulbl paccessHus S21 u S11. [Nokaxure npu-
Mepsl rpagukoB 3aBucumoctd S21, S11 ot yactoTsl. B kakux enununax uamepstores S21, S117

OT Kakux mapaMmeTpoB MOJOCKOBOTO (PMIIBTPA 3aBUCHT: IIMPUHA MOJOCH! MPOIYCKaHUs, TpaHHy -
HBIE YaCTOTbI, KPYTHU3HA XapaKTEPUCTUKU?

Kak onpenenuts uncio 3BeHbEB QUIBTPA U pa3MeEPBI TOJIOCOK (PpriibTpa?

[TpuBeauTe 3KBUBaNICHTHYIO cxeMy 3amenienus ¢puistpa (PHY, ®BY).
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Kak wm3menutcst tononorus ¢unsrpa (III1P, OHY, ®BY, I13®) npu u3MeHEHHU TOJIIMHBI
OJUIOXKKH?

14.1.4. Bonipocbl Ha caMONOATOTOBKY
[Tpuniun pabotel (hazoBpararesns
Knaccudukamnus 1 cBoiCTBa HalIpaBJIE€HHBIX OTBETBUTEIEH
Bapuantsl peanuzanuu Tonojaoruu CBU-¢GuibTpoB Ha CBSI3aHHBIX JIMHUAX

14.1.5. Temsbl pacyeTHbIX padoT
PacueT uMIynbCHON U epexoHON XapaKTePUCTUK LeNH
Omnpenenenre NOrOHHBIX TapaMeTPOB MUKPOIIOI0CKOBOM JTMHUM NI€peiaun

14.1.6. Temb1 1a00paTOpHBIX padoT
UccnenoBanne GpynknmonanbHbx Bo3MokHocTeir AWR Design Environment.
Pacuer nMnynbCHOMN M IEpEXOJHON XapaKTEPUCTUK LIEIIH.
Omnpenenenre NOTOHHBIX TAPaMeTPOB MUKPOIIOJIOCKOBOM JIMHUY NTE€PEIauH.
HccnenoBanne XapaKTEPUCTUK KOAKCHAJIBHOTO TPaKTa.
N3ydyenune yactoTHbIX Xapakrepuctuk CBU-y3m10B.
CuHTE3 ¥ ONTUMU3AIMS TT0JIOCOBOTO (DHIIBTPA.
[Toctpoenue n ananuz GHY.
ABTOMaTU3MpPOBaHHOE NMPOeKTUpoBaHue IuHUM nepegaur B AWR Design Environment.

14.1.7. MeToanuyeckue peKoOMeHAalu1

OO6bEéM yacoB, NPEAYCMOTPEHHBIX Y4YEOHBIM IUIAHOM Il M3YyYEHMs TUCHMIUIMHBI, IMO3BOJISET
OCBETHTh TOJIbKO HanOoJjiee Ba)KHbIE MOMEHTHI M PAacKpbITh 0a30Bble MOHATHSA MPH YTECHUH JIEKLUH.
[TosTOMy mpu peanuzani TpPOrpaMMbl CTYJICHTHI JOJDKHBI pab0TaTh CaMOCTOATENILHO KaK MPH MOBTOpPE -
HUU JIEKIIMOHHOTO MaTepuaia, TaKk ¥ IpU MOATOTOBKE K J1a00paTOPHBIM M MPAKTUYECKUM 3aHATUAM. s
oOecnieyeHns: 3(h(HEKTUBHOTO YCBOEHHSI CTYJEHTAaMH MaTepuaioB TUCHUIUIMHBI HEOOXOAMMO Ha MEPBOM
3aHATHUU TO3HAKOMHUTH UX C OCHOBHBIMU IOJIOKEHUSIMU U TpeOOBaHUAMHU paboyeil mporpaMMel, ¢ MoJyie-
JKAIIMMHU HM3Y4YEHHMIO TEMaMH, CIMCKOM OCHOBHOM M JIONOJHUTEIBHOM JIMTEPATyphl, C IOJOKECHUAMH
0aJIbHO-PEUTUHTOBOM CHCTEMBI OIIEHKH ycrieBaeMocTH. Ha neknusx HeoOxomumo oOpaiiate BHUMaHUE
Ha 0COOCHHOCTH MPUMEHEHHUsI pacCMaTPUBAEMOIr0 MaTepualia B MOCIEAYIOIINX Kypcax, a Takxke B Oyay-
nieil nmpodeccroHanbHOM NesTenbHOCTH. i yBenrueHus: 3auHTEPEeCOBAaHHOCTH M MOBBILICHUS] KOMIIE-
TEHIMIA CTYJICHTOB CJeIyeT B yueOHOM IpoIecce MPUMEHATh HHTEPAKTUBHBIE METOIbI O0YUEHUSI.

14.2. TpeGoBaHHs K OLEHOYHBIM MATEPHAJIAM JJISl JIUI C OTPAHHUYEHHBIMHU BO3MOKHOCTSAMH
310pOBbsl 1 HHBAJIU/I0B
I[JISI JiuI) ¢ OrpaHUYCHHBIMH BO3MOXHOCTAMU 3J0POBbSA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TEJIbHBIE OLIEHOYHbIE MaTepHaJIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabiuie 14.
Ta6m/1ua 14 — I[OHOJIHI/ITGJIBHLIQ MaTCpuajibl OLUCHUBAHUSA IJId JIML C OrPpaHUYCHHBIMU BO3MOXKXHOCTAMU
3JI0POBbsl U MHBAIN/IOB

Kareropuu Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLIEHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00ydeHuUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHBIC
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciryxa

[TpenmyiiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenusmu | CobecenroBaHue 1o BoIpocam K 3aueTy, | IIpenmyiiecTBeHHO yCTHasi mpoBepKa

3peHHUs OIIPOC MO0 TEPMUHAM (MHAMBHYaTbHO)
C HapyuieHussMu Pemienue qUCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMyIlecTBEHHO AMCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITENIbHbIE PabOTHI, BONPOCHI K METOlaMH
anmnapara 3a4eTy
C orpannuenusimMu 110 | TecTsl, NMCbMEHHbBIE CAMOCTOSITEIIbHbIE [IpenmyiiecTBEHHO TPOBEPKa
00IIeMeTUITTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOJJaMH UCXO/IS U3 COCTOSTHUS
MOKA3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl | 00YYaroLIerocst HA MOMEHT IPOBEPKU
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14.3. MeToanueckue peKOMeH/IALMH 110 OLIeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
CTymnHas (hopMa IpeJO0CTaBICHUS 3aJaHNI OLIEHOYHBIX CPEJICTB, & UMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUEHHBIM MIPUPTOM;

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BaHUEM CYpPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [l TaKUX 00ydaromuxcs MpeycMaTpuBaeTcsl JOCTYII -
Hast popmMa mpeToCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCITOJIH30BAHNUEM YCIIYT aCCUCTEHTA;

- IIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JMCIUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popmax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIPUATHS HH(POpMALIUK:

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

ITpu HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHHUsI MOXKET MPOBOUTHCS B HECKOIBKO ITAIOB.
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