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

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 (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 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

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)

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 aBToMaTU3upoBaHHOro mpoektupoBanus CBU-y3nos» (b1.B.JIB.6.2) ot-
HOCHTCS K 010Ky 1 (BapuaTHUBHAas 4acTh).

[TpeamecTByOIMKUMU AUCHUIUTMHAMH, (POPMHUPYIOIIMMH HavalbHbIE 3HAHUS, SBIAIOTCSA: BBenenue
B nIpodeccuro, VIHTerpanpHble yCTpOicTBa paguonIeKTpoHNKH, KoMIIbIoTepHOE MOIEIMPOBaHKE IIPOLIEC -
coB B POC, Teoperndyecknue OCHOBBI 3JIEKTPOTEXHUKH, DKCIIEPUMEHTAJIbHBINA aHAIN3.

[TocnenyromumMu  ITUCHUIUIMHAMU SIBISIOTCS: ABTOMaTH3UpOBaHHOE mpoektupoBanue POC,
KoHcTpynpoBaHue U TEXHOJIOTUS MUKPO- M HAHORJIEKTPOHHBIX CPEJCTB.

3. TpeGoBanus K pe3yJibTaTaM OCBOCHMS JUCUMIIIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— IIK-1 crnocoOHOCTBbIO MOAETHPOBATh OOBEKTHI U MPOLECCHI, UCIOIb3Ys CTAH/IAPTHBIE MAKETHI
aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUS U HCCIIEAOBAHUS;

B pesynpTare u3ydeHus TMCIUIIIMHBI 00YyJaIOMIUNACS T0JIKEH:

— 3HaATh CTaHJapTHbIE MAKEThl MPHUKIAIHBIX IPOrpaMM, OPUEHTUPOBAHHBIX HA PELICHUE Hay4-
HBIX ¥ MPOEKTHBIX 33/1a4 paJHOIEKTPOHUKHI

—  yMeTb NIPUMEHATh KOMIIBIOTEPHBIE CUCTEMBI U MAKEThl MPUKIIAJHBIX IPOrpaMM ISl IPOEKTHU -
POBaHUs U UCCIIEIOBAHUS PAJUOTEXHUUECKUX YCTPONUCTB

— BJAaJeTh TUIOBBIMU IPOTPAMMHBIMHU CPEICTBAMH JUIsl aBTOMAaTU3allMM IPOEKTUPOBAHUS U
MOJIETUPOBAHNUS PAHOAIEKTPOHHBIX LIETIeH, YCTPOICTB U CUCTEM

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTAaBISACT 5.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

ne 4.1.
Ta6muna 4.1 — TpyoeMKOCTh TUCIUILITMHBI

Bunel yueOHOI nesTeNbHOCTH Bcero gacos CemecTpsl

7 cemecTp

AynuaTopHbIe 3aHATHS (BCETO) 92 92
Jlexnun 36 36
JlaGopartopHbie pabOThI 56 56
CamocrosTenbHas paboTa (Bcero) 52 52
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 30 30
IIpopaboTKa JEeKIMOHHOTO MaTepuana 22 22
Bcero (6e3 3x3amena) 144 144
[ToaroroBka u ciaya sK3aMeHa 36 36
OO6mmast Tpy1I0€MKOCTb, U 180 180
3auetHbie EquHutib 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-
IEKTPOHUKH

3 KoMnbIOTEpPHOE MOJIETUPOBAHUE MPO-
ueccos B POC

4 TeopeTHueCKHE OCHOBBI AIEKTPOTEX-
HUKHU

5 DKcnepruMeHTaIbHBIN aHATU3

[Tocnenyromue TUCIUILT

1 ABTOMaTH3UPOBAaHHOE MPOEKTUPOBA-
"ue POC

2 KOHCprHpOBaHI/IC 1 TCXHOJOI'UA MHU-
KpPO- U HAHOJ3JICKTPOHHBIX CPEACTB

+

+

5.4. CooTBeTCcTBHE KOMIIETeHIN, (POpMUPYeMBbIX IPH U3YYEeHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX NpPU HM3YYEHUHM IUCLUIUIMHBI, M BHJOB 3aHATHH

npeCcTaBIeHo B Tabmwmie 5.4.

Tabmuna 5.4 — CooTBETCTBHE KOMIETEHIIMH, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUJOB 3aHs -

TUH

§ Bune! 3angTmit

: . .

B . Lg

5 < 8 2. @DopMbl KOHTPOJIS

E . X

2 = ' 2

Z = @)

IK-1 + + + KontponsHas pabora, Jk3amMeH,
Koncnekr camonoarorosku, OT-
YeT 1o JabopaTopHOM padore,
Pacuernas pabora, Tect
6. IuTepakTuBHBIE MeTOABI U (POPMBI OPraHU3ALMNYN 00yYEHUS
He mpenycmotpeno PVYII.

7. JlabopaTtopHble paGoThl

HanmenoBanue 1abopaTopHBIX padoOT MpuBeAeHO B Tadmmue 7.1.
Tabmuma 7.1 — HammeHnoBaHue 1ab0paTOpHBIX padboT

3 z S
3 =
Z 2 5
HasBanus paznenos HaumenoBanue nabopaTtopHbIX paboT zF &5
- : g
> o =
a B>
= S
7 cemecTp

1 OcHOBBI TEOpUHN HccnenoBanue GyHKIMOHATIBHBIX BO3MOKHOCTEN 8 [IK-1

cBs3aHHBIX MMOJIOCKOBBIX | AWR Design Environment

muami (CITT) ¢ i} Hroro 8

HEypaBHOBEILIEHHOU

3IEKTPOMArHUTHOM

cBaA3b10. Kitaccnueckue u

BoJIHOBBIE MaTpuiibl CI1JI

2 VYcerporicta CBY Ha N3ydenune yacTtoTHbIX Xapaktepuctuk CBY-y3m0B 8 IK-1
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CBSI3aHHBIX JIMHUAX: Omnpenenenre NOTOHHBIX TAPaMETPOB MUKPOTIOIOCKO- 8
HarpaBJICHHbIE BOH JINHUY Nepeaadyn
OTBETBUTENH, (DUIBTPHI, Wroro 16
JEJIUTENH
4 Metonbl u3MepeHus HccnenoBanune xapakTepuCTUK KOAKCUAIBHOTO TPaKTa 8 IK-1
11apaMCTpOB yCTPOUCTB: B | p, oy HMMITYJIbCHOM Y IEPEXOJHON XapaAKTEPUCTHK 6
YaCTOTHOM JIMaria3oHe,

Lenu
HMITYJIbCHBIE U3MEPEHUS

Hroro 14
6 [Ipumenenune CAIIP CuHTE3 M ONTUMHU3AIHS TTOJI0COBOTO (DMIIBTPa IK-1
JULA TIPOCKTHPOBAHMA [Toctpoenue u ananuz PHY
yYCTpOICTB

ABTOMaTH3UPOBAHHOE NMPOECKTHUPOBAHKE JTUHUH TIEepe-

naun B AWR Design Environment

Hroro 18
Hroro 3a cemectp 56

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

9. CamocTtosiTe1bHasi padoTa
Bunasl camocTosiTenbHOM paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETCHIIUU MTPEICTABICHHI B

tabmune 9.1.
Ta6muia 9.1 — Buabl caMocTosITeIbHOM paboThl, TPYAOEMKOCTh M (hOpMUpYEeMble KOMIETEHIHH
o @]
2 z E
2 = =
) O =
Bunnr camocTosTeInHON & > 0O
HasBanus paznenos 6 z 7 & 5 @DopMBbI KOHTPOJISA
paboThI 8 s 2
=3 g2
a e 2
= S
7 cemecTp
1 OcHoBBI TEOpUH [IpopaboTka JTeKIIHOHHOTO 4 |IIK-1 Konrtponwhas pabora, Pac-
CBSI3aHHBIX IIOJIOCKOBBIX | MaTepuaia yeTHas pabota, Tect
i (CIUD) ¢ . OdopmieHne 0T4eTOB 110 6
HEYPaBHOBCIICHHO nabopaTopHbIM paboTam
3JIEKTPOMAarHUTHOM
cs3b10. Knaccnueckue u | MAToro 10
BOTHOBBIE MaTpuisl CITJI
2 VYerpoiictea CBY Ha [IpopaboTka TeKIHOHHOTO 4 |IIK-1 Koncnekr camonoaroros-
CBSI3aHHBIX JIMHUSIX: Marepuaia ku, OTueT no JabopaTop-
HalpaBJICHHbIE OQOpPMIICHIE OTHETOB T 6 HOM pabote
TBETBUTEIH, (PUITBTPHI
OTBC eIlH, QHITBTPEL, J1abopaTOpHBIM paboTam
JEIATENN
Hroro 10
3 VnpasinsieMble IIpopaboTka JIEeKIIUOHHOTO 4 |IIK-1 KoHcnekt camonoaroros-
ycrporictea Ha CJI: Marepuaia ku, KontposnbHas pabora,
(azoBparuaren, T T i ——— 6 OT6‘-ICT H(])" nabopaTopHoOH
TTCHIOATOPEI, nabopaTtopHbIM paboTam pabote, 1ect
koppekTopsl AUX n @UX
Uroro 10
4 Metonbl u3MepeHus [TpopaboTka JIEKITMOHHOTO 4 TIK-1 KoHcnexT caMmonoaroros-

[apaMeTPOB YCTPOUCTB: B

Marepuana

KH
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YaCTOTHOM JHaIla3oHe, Htoro 4
UMITYJICHBIE U3MEPEHUS
5 MeTojbl SKCTpaKIu [TpopaboTka JIEKITMOHHOTO 4 TIK-1 KoHcnexT camMmonoaroros-
IapaMeTpoB YCTPONCTB Ha | MaTepralia ku, OTuer no naboparop-
CBSI3aHHBIX JIMHUSIX OdOpMIEHHE OTUETOR 11O 4 HOM paboTe
nabopaTopHBIM paboTam
Htoro
6 Ilpumenenune CAIIP ms | [TpopabGoTka JIGKITMOHHOTO 2 TIK-1 KoHcnexT caMmonoaroros-
MPOECKTUPOBAHUS Marepuaia ku, Pacuetnas pabora,
YCTPOMCTB OQOPMICHHE OTIETOR 110 8 Tecrt, Dx3ameH
naboparopHbIM paboTam
Hroro 10
Hroro 3a cemectp 52
IToaroroBka M ciaya sK3a- 36 Ok3aMeH
MeHa
Hroro 88
10. KypcoBoii npoekT / kKypcoBasi padota
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4al0IuXcs

11.1. banabHbIe OLIEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. N MaxkcuManbHbIi
. MakcumanbHbIN MakcumanbHbIN
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
JeSTeNbHOCTH mexay 2KT u Ha cemMecTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
KonTpomnsnas pabota 10 10
OTuet no nabopaTopHOii 10 10 20
pabote
Pacuernas pabora 15 10 10 35
Tect 5 5
Hrtoro makcumyM 3a nepu- 15 20 35 70
on
OK3aMeH 30
Hapacratomum urorom 15 35 70 100
11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aTOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Ta6muna 11.2 — IlepecueT 0anioB B OLIEHKU 332 KOHTPOJIbHBIE TOUKU
bannel Ha 1aTy KOHTPOJIBHOM TOUKH Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcUMaIbHOM cyMMbI OaisioB Ha naty KT 3
< 60% oT MakcuMaIbHOU cyMMBbI OaioB Ha naty KT 2
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11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymMbl OajIOB B TPAAMLIMOHHYIO U MEXIYHAapOIHYIO OLIEHKY NPEJCTAaBIEH B TabauLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMmbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1o)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ———
2 (seyROBICTBOPHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa
1. Cpsi3aHHBIEC NOJIOCKOBBIE JIMHUU U YCTpOiicTBa Ha X ocHoBe. Yacth 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 obpamenus: 02.07.2018).
2. Cps3aHHbBIE IOJIOCKOBBIE JIMHUU U YCTpOiicTBa Ha ux ocHoBe. Yacth 2: YueOHoe mocobue /
Mamotun H. /1., Cemenos 2. B., Jlomunos A. I',, CeiueB A. H. - 2012. 244 c. [DneKkTpoHHBII pecypc] -
Pexxum noctyma: http://edu.tusur.ru/publications/1964 (nara obpamenus: 02.07.2018).

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

12.3. YueOHO-MeTOAUYECKHE MTOCOOUH

12.3.1. O6s3aTesibHbIE YUeOHO-MeTOAHuYEeCKH e MOCO0Uus

1. Wsmepenue napamerpoB BU u CBY ycTpoHCTB ¢ MOMOILIBI0 BEKTOPHBIX aHAJIN3aTOPOB LENei
P4-1-01 u O630p-103: Meromnueckue ykazanus / Mamorun H. JI., CemenoB 3. B., Jlommunos A. T. -
2012. 71 c. [DnexrpoHHbIA pecypc]| - Pexxum moctyna: http://edu.tusur.ru/publications/1959 (mara 006-
pamenusi: 02.07.2018).

2. DneKkTpoJMHAMHMKA U MUKPOBOJHOBAsl Te€XHHKAa: MeToauuecKrue yKa3aHusl 10 CaMOCTOSITENb-
HOil pabore / bamkupoB A. M. - 2012. 20 c. [DnextpoHHbld pecypc] - Pexum mgocryma:
http://edu.tusur.ru/publications/1499 (mara obpamenus: 02.07.2018).

3. ABTOoMaTu3MpoBaHHOE MpoeKTHUpoBaHue JuHUU Tepenaun B AWR Design Environment: Me-
TOMYECKUE YKa3aHHS 10 BBIOJHEHUIO 1abopaTopHoi padotel / AptumeB C. A. — 2018. 12 c. [Dnek-
TpoHHBIH pecypc] - Pexwmm nmocryma: https://edu.tusur.ru/publications/8124 (mata oOparieHwus:
02.07.2018).

4. Tloctpoenue u aHanu3 ¢GUIbTPa HU3KUX YACTOT: MeETOMUYECKUE yKa3aHUS IO BBHIMOJIHEHUIO
naboparopHoii pabotel / AprumeB C. A. — 2018. 15 c. [DnexTpoHHBIN pecypc]| - Pexxum mocryma:
https://edu.tusur.ru/publications/8123 (nara obpamenus: 02.07.2018).

5. CuHTe3 M ONTUMU3AIUS MTOJIOCOBOTO QMIIBTpa: MeToaudecKie YKa3aHus 110 BHIMIOJTHSHUIO Jia-
oopatopHoii pabotel / AptumeB C. A. — 2018. 9 c. [DnekTpoHHBI pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/8120 (mara o6pamenus: 02.07.2018).

6. Pacuer ummynbCcHOI U MEPEeXOAHON XapaKTEpUCTUK Ienu: MeTonuyeckue yKazaHus 1O BbI-
NoJHEHuIo JabopaTtopHoii padoTsl / AptumieB C. A. — 2018. 12 c. [DnekTpoHHbIH pecypc] - Pexum mo-
cryma: https://edu.tusur.ru/publications/8115 (mara obpamenus: 02.07.2018).

7. W3ydenne yacTtoTHbIX XapakTtepucTuk CBY-y31oB: Meronnyeckue yka3aHusl K BBIITOJIHEHHUIO
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n1abopaTopHON U caMocTOsTeNbHOM paboTsl / AptumieB C. A. — 2018. 7 c. [DnexTponnslii pecypc] - Pe-
xuM gocrtyna: https://edu.tusur.ru/publications/8090 (mara obpamenus: 02.07.2018).

8. OmpeneneHue MOTOHHBIX MAapamMeTPOB MHUKPOIOJIOCKOBON JTHMHHMM TNepeaadn: Meroauueckue
yKa3aHUsl K BBIMOJIHEHUIO JTAOOPATOpPHOW M caMocTosTeNbHOU padoTel / AptumeB C. A. — 2018. 7 c.
[DnexTpoHHBI pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/8088 (mara oOpamieHus:
02.07.2018).

9. MHccnenoBanue GpyHKIMOHATBHBIX Bo3MOkHOCTEH AWR Design Environment: Meronuueckue
yKazaHus K JadopatopHoit pabote / Aptumes C. A. — 2018. 18 c. [DnexTponHbIii pecypc] - Pexum mo-
ctyna: https://edu.tusur.ru/publications/8080 (nata obpamenus: 02.07.2018).

10. HMccnenoBanue XapaKTepUCTUK KOAKCHAJIIBHOTO TpakTa: MeToInYecKrue yKka3aHus K BbINOJTHE-
HUIO JTabOpaTOpHOil U camocToaTenbHOM padoTel / Aptumes C. A. — 2018. 9 c. [DnexkTpoHHbIH pecypc] -
Pexxum noctyma: https://edu.tusur.ru/publications/8089 (mara obpamenus: 02.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YUCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.

JL1s1 M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEeHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI
1. HWudopmaunoHHble, CIpaBOYHbIE W HOpPMaTHBHBIE 0a3bl JaHHbIX OuOIMoTekn TYCYP
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOe 00ecneyeHre JUCHUILJIMHBI U TpedyeMoe MPorpaMMHoOe
obecneyenue

13.1. O6mue TpedGoOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY H NIPOIPAMMHOMY 00eCIie4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHue 15 JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI ¥ MPOMEKYTOYHOW aTTECTAI[UU HCIIONIBL3YEeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYNBAOIINE TEMATHUSCKHIE I~
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUTLINHEI.

13.1.2. MaTepuaJibHO-TeXHUYECKOE U IPOrPaMMHoOe o0ecnedyeHue sl JIadopaTOpHbIX padoT

Jlaboparopusi KOMIBIOTEPHOTO MPOCKTHPOBAHHS

yueOHas ayuTOpus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, yueOHas ayIUTOpUs ISl IPOBE -
JICHUS 3aHATHH MPAKTUYECKOTo TUIMA, ydeOHas ayIuTOpHs Ui IPOBEICHHS 3aHATHI 1a00paTOpHOro THIIA,
yueOHasi ayTuTOpHsl AJIsl IPOBEACHUSI 3aHATHII CEMUHAPCKOTO TUIIA, TIOMEIIEHHE JIJIsl KypCOBOIO MPOEKTHU -
poBaHuA (BBIHOJIHGHI/DI KYpPCOBBIX pa60T), IOMCIICHUC JI1 MPOBCACHUS T'PYIIIIOBBIX U MHAWBUAYAJIbHBIX
KOHCYNbTAlLIUM, MOMEILIEHUE JIIsl TPOBEACHHS TEKYILEro KOHTPOJIS U MPOMEXYTOYHOU aTTecTalluu, ome-
IICHUE JUISI CAMOCTOSTEIBHOM paboThI

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

Onwucanue uMeronierocs 000pyI0BaHuUs:

- [lepconanpHbIil KOMIBIOTEP (20 1IT.);
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- YcrpoiicTBo reHepanuu u o0pabotku curHanoB Analog Discovery 2; - National Instruments
Edition (10 mmT.);

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

- Otnagounas miara Arduino UNO (15 mit.);

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

- TpéxkaHalbHBIN TUHEHHBIN UCTOYHUK TTOCTOIHHOTO Toka GPD-73303D (10 miT.);

- Ocmwmorpad DSOX1102G (10 mt.);

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

- [Ipoextop Acer P1385WB;

- DKpaH Juisd IPOEKTOpPa;

- KommiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

- 7-Zip

— Apache OpenOffice

— FoxitReader

— Google Chrome

— NI AWR Design Environment

— NI Labview 2016

— PTC Mathcadl3, 14

— Unreal Commander

W3meputensHas nadopatopust / Jlabopatopus "Pu3nko-XUMHYECKHX OCHOB MUKPO3JIEKTPOHUKHU"

yueOHasi ayuTopus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHas ayIUTOpUs ISl IPOBE-
JICHMS 3aHATHH MIPAKTUYECKOro TUMA, ydeOHas ayAuTopus Ui IPOBEICHH 3aHATHI 1a00paTOpHOTro THIIA,
yueOHast aymuTopus Ui MIPOBENEHUS 3aHATHH CEMHUHAPCKOTO THIA, TIOMEIICHNE IS TIPOBEICHUS TEKY-
I1€r0 KOHTPOJIS U IPOMEKYTOYHOM aTTecTaluu

634050, Tomckast o6mactb, . Tomck, Jleanna npocrnexr, a. 40, 316 ayx.

Onucanue uMeroierocs 000pya0BaHuUs:

- Hoytoyk Aser AS5101AWLMI,

- Komnbrorep WS2;

- Bekropusiit ananuzarop neneit 063op-103;

- BexTopHbIi UMITYNIBbCHBIN aHanu3aTop uenei umnynsc-M P4-u-01;

- Boastmetp B6-9;

- I'eneparop curnanos I'CC-05;

- 'enepatop-uactotromep FG-7020;

- Usmepurens JI12-22 (2 mit.);

- Ucrounuk nmutanus b5-43;

- JInnewnbii uctounnk nutanus HY3003;

- Mynstumetp APPA 207,

- Ocinorpag RLGOL DS 1042 C;

- [Ipu6op IMHXT - 1;

- [Ipoextop LG RD-DX130;

- Ludposoit ocummiorpad DSO-3202A;

- Hudporoii ocummiorpap GDS-806S;

- Kommnekr cneuunanuznpoBaHHol yueOHoOI me0enu;

- Pabouee mecTo mpermnoiaBares.

[IporpamMmMHoOe obecrieueHue:

- 7-Zip

— Google Chrome

— Kaspersky Endpoint Security 10 qyigs Windows
Microsoft Windows
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— OpenOftice

13.1.3. MarepuajbHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue J1JIs CAMOCTOATEIbHOI padoThI
Jiist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacts, r. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHasi MeOelb;

- komnetoTepsl kinacca He Hwke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «VHTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[TepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHre JUCHUIIMHBI VIS JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHHe NUCHUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0pPOBbS U MHBAIHMJAMU
OCYILIECTBIIIETCS C UCIIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 0OYyUYaAIOLIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB MpUeMa/mepena-
yl yueOHOI nH(OpMaLuy B JOCTYIHBIX (OopMax, MOOMIIbHOI cHUCTEMBI TPENoJaBaHus sl 00ydaronuxcs
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/l0oBaHa KOMITBIOTEPHON TEXHHKOM, ayIMOTEXHHKOH, BUIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEIUMNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYyUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPETyCMOTPEHO HCIIOJIb30BaHUE B
JEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiiia Ha dKpaHe) IpHU MOMOIIM BUAECOYBEINIUTENEN A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ 00YYaIOUIMMHCS € HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJb-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOMCTBA BBOAA MH(OPMAIIMU U IpyrHe TEXHUUECKHE CPe/ICTBa IprueMa/mepe-
Jau yuyeOHOM MHpOpMaI B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOYUeHUs JUIs JItoJel ¢ UHBa-
JHUJTHOCTBIO.

14. OIIGHO‘IHI)IC MaTepuaJabl H METOAUYECCKUE PCKOMEHAAIUHA 110 OPraHu3aiuu U3y4cHUus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOAMYECKUE PEKOMEH AU
Jnis onleHKH cTerneHn c(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHMS 3aKPEIUICHHBIX 3a JUCLUTUIMHON
KOMIIETCHITUI MCTIONB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBIe 3aaHUA
1 JIunus nepegaun Ha3bIBACTCA PETYISIPHOM, €CJIH B TIPOAOIHLHOM HAINPaBICHUU:
a) MONEPEYHOE CEUCHHUE YIOBIETBOPSET YCIOBUIO S=Const;
0) €, u = const;
B) S=const, € = const, |t = const ;
r) € = const.
2. JIluaum nepenaunt CBY sHepruu ObIBalOT OTKPBITHIE U B BUAE BOIHOBOJOB. K KakoMy BHY BbI
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OTHECETE MUKPOIOJIOCKOBYIO JIMHUIO Mepeaadn’:

a) OTKPBITOM;

0) 3aKpBITOH;

B) OIpenesieTcs] KOHCTPYKIUEH;

T') OIPEAEIAETCS KOHCTPYKIMEN U AUDIIEKTPUUYECKON MPOHULIAEMOCTHIO.

3. Paznuuarot cnenayromue tunsl BoH: T — BonHbl, E — Boabl, H — Boiaer u rubpunuasie EH u HE
BOJIHBL. K KakoMy THITY BOJIH OTHECUTCS BOJIHA, HMEIOINAsl TPOAOIBHBIE COCTABISIONINE ?

a) TuOpuIHAs BOJIHA;

0) T — BonHa;

B) E — BontHa

r) H — BonHa.

4. V3BecTHO, uTO (pa3oBasi CKOPOCTH BOJIHBI paBHA CKOPOCTH CBETa B MaTepUAIbLHOM Cpelie, 3amoi-
HsItoIel BOTHOBOA. Kakoii TUTT BOJTHBI PacTIpOCTPAHSIETCS IO BOJIHOBOTY?

a) TUOpHUIHAs BOJIHA;

0) E — BonHa;

B) H — BomnHa;

r) T — BosHa.

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

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

a)e;

o) u;

B) G

r) otHotenust A0/ AKP.

6. Inuna BonHb! B BoHOBOJE ¢ E - unu H — BonmHamu onipenensiercst

a)e;

o) p;

B) G

r) otHomieHreM A0/ AKP.

7. Pe:XKUM CMEILIAHHBIX BOJH UMEET MECTO B BOJHOBOJE MPH:

a) HAJTMYUU OTPAKEHHOM OT Harpy3KH BOJIHBI;

0) HATMYWU HECOTJIACOBAHHOMN HArpY3KH;

B) TIOSIBJICHUH BBICIIIUX THIIOB KOJICOAHMIA;

T') HaJIM4KUe aKTUBHOM HAarpy3KH.

8. Koaddurment OGeryiieit BOJIHBI HE 3aBUCUT OT MPOJIO0JIBHONW KOOPAMHATHI, €CITH:

a) OTCYTCTBYET U3JIy4eHHE U3 BOJIHOBO/A;

0) OTCYTCTBYIOT OMHYECKHUE TTOTEPH;

B) JINHUS TIEpEauu OJHOPOIHA;

T') IOTOHHAS PEAKTUBHOCTH paBHA HYIIIO.

9. KoapunmeHT none3noro eiCTBUS TMHUY TIEpeAaul MaKCUMAaJCH, eCIIH:

a) OTCYTCTBYIOT OMUYECKHE MTOTEPH;

0) peakTHBHAs YaCTh HATPY3KH PaBHA HYIIIO ;

B) JINHUSI HATPY>KEHA Ha COTJIACOBAHHOE COMPOTHUBIICHHUE.

10. [y 1OCTHXKEHUS MAaKCUMAJIbHOM 3JIEKTPHYECKON POUYHOCTH HEOOXOIMM:

a) COTJIACOBAHHBIN PEKUM pabOThI IMHUHU TIEPEIaYH;

0) 4aCTOTHO HE3aBUCUMBIN KOO(PPUITMEHT OTPAKECHUS OT HEPETYIIPHOCTEN;

B) TI0O BO3MOKHOCTH MUHUMaJbHBIN KbB;

T') 10 BO3MOXHOCTH MUHUMAJIbHASL PEAKTHBHOCTb.

11. Paznu4aroT GUIBTPHI HIKHEH 4acTOTHI , QUIBTPBI BEPXHEH YaCTOTHI, MTOJIOCHOIIPOITYCKAFOIITHE

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

a) [13d;

0) [I1D;

B) ®BY;

r) ®HY.

12. IInpOKOIIOIOCHO COTIACYIOIINE M 00eCTICUnBAOT:
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a) MoJIOCY YacTOT NMPU MakCUMalibHO JocTHKkuMoM KBB;

0) makcumanbHO Beicokuii KBB B 3amanHoit mosoce 4acTor;

B) MakCHUMaJIbHYIO I10JI0CYy corniacoBaHus npu 3agaHHoM KbB.

13. Cxema 3amenieHus (MpoToTHna) GuiIbTpa COACPIKUT:

a) R, C — nenouku;

0) R, L — nenoukwu;

B) L, C — nenouku;

r) L, C, R — nenoukwu.

14. ITo KOHCTPYKIIMU BOJHOBOAHBIE aTTEHIOATOPHI BHELIHE HE OTIMYAIOTCS OT BOJHOBOJIHOTO (ha-
3oBpartaresis. B yem coctout omimuue?:

a) 1o (hopMe MIaCTUHBI AUIIEKTPHKA;

0) nudneKTpUYecKas IIacTUHA UMEET OOJIBIION TAaHTEHC YIJia IUAJIEKTPUYECKON IPOHUIIAeMOCTH;

B) UCIIOJIb3yETCs MIACTUHA U3 MOTJIOUIAIONIETO MaTepHaa,

T') UCIOJIb3YETCSI MArHUTHBIN MaTepual.

15. MarauTHas NpOHULIAEMOCTh HAMAarHUYEHHOTO (heppUTa UMEET PE30HAHCHBIHN XapakTep JJIs:

a) JICBOTIOJISIPU30BAaHHOM BOJTHBI (HAOIIOIATENTh CMOTPHUT 10 TIOJTIO );

0) paBOMOJIIPU30BAHHOMN BOJIHBI,

B) 000MX BUIOB MMOJISPHU3AIINN;

r) HO u H B3auMHO neprieHAuKyIsIpHBL.

16. YerpoiicTBa ¢ heppuTaMu MOTYT OBITh:

a) B3alMHBbIE;

0) HEB3aUMHBIC;

B) YIIPaBJISIIOIINE;

T') MOKa3bIBAIOIITHE.

17 DpdexT Papanes umeet MeCTO:

a) TP COBIAJICHUH HAIIPABJICHUS PACTIPOCTPAHEHUS BOJIHBI C

HaTpPaBICHUEM IOJIS TOIMAarHUYUBAHUS

0) Mpu HOPMAJILHOM PACTIPOCTPAHEHUHN BOJIHBI;

B) MPY HAKJIOHHOM I1aJICHUH BOJHBI HA MAarHUTOAUIJICKTPHK;

') HE3aBUCUMO OT OpUEHTAIIIH.

18. B BeHTHIIE C pE30HAHCHBIM IMOTJIONIEHHEM Ha MPSIMOYTOJIbHOM BOJIHOBOJE MCTIONIB3YETCS:

a) MPOJOJIHLHO HAMarHWYeHHbIN (epPUTOBBIN BKJIA/IbIIIL,

0) mornepeyHo HaMarHU4YEeHHBINH (PEPPUTOBBIN BKIIA IBIIII,

B) MPOM3BOJILHO HAMAarHUYEHHBIH (peppUTOBBINA BKIIA IBIIII;

r) (heppUTOBBIN BKJIAIBIII PACTIONATAIOT MO IIEHTPY BOJTHOBOJIA.

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/AX;

I') KpyIJIBIX BOJTHOBOZAX.

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

a) MPOTSDKEHHAs IIEIb B METAIUTMYECKOM SKpaHe;

0) TMpPEKTOpHAsI AHTCHHA;

B) JIOTONIEPUOIMYECKAsl aHTEHHA,

T') ciipajibHas aHTCHHA.

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

1. IlepBuuHble, BTOpu4HbIe U paboune napameTps! uHuil nepenaun CBY koneGaHMid.

2. YeM OoTIIMHAKOTCS LENU C PACIpENEICHHBIMU [TapaMeTpaMu OT LEeNel ¢ COCPEOTOYECHHBIMU I1a-
pameTrpamu.

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

4. TenerpadHble ypaBHEHUS JJIs1 CBSI3aHHBIX MOJOCKOBBIX JIMHUH Nepeaul U UX pelIieHue.

5. Marpuussle mapaMeTpbl OJMHOYHBIX M CBA3aHHBIX JIMHUM IE€peAadd, ABYXIOJIIOCHMKH,
YETBIPEXIIOIOCHUKH, BOCBMUIIOIIFOCHUKH.
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6. aiiTe ompeneneHue MOHATUS YaCTOTHO-CENEKTUBHOTO ycTpoiicTBa (¢punbtpa). Kakue ocHOB-
HbIE TUIBI (PUIBTPOB HCIIONB3YIOTCS Ha MpakTUke. [lokakute mMX 4dacToTHBIE XapakTepucTuku S21(f),
S11(%).

7. Yto Takoe OM-Moaein?

8. OOBsicHUTE MIpoLIeaypY co3aanus DM-MOoIeINu.

9. O6wsicauTe pusnueckuii cMpica kKodddurmenToB Matpuilbl paccesaust S21 u S11. TTokaxure
npumepsbl rpaduko 3aBucumoctu S21, S11 ot yactorsl. B kakux eaununax usmepstores S21, S117

10. Kak u3mMeHuTCs 3eKTpuyecKas JJIMHA TOJIOCKOBOM JIMHUU MepeIayu MpYU U3MEHEHUN OTHOCH -
TENbHON AUIIEKTPUUYECKON TPOHULIAEMOCTH MOUI0KKH?

11. Kak m3menutcs Tonosnorust Gpuierpa (I1I1D, DHY, ®BY, [13d) npu n3MeHEHUN OTHOCUTEIb-
HOM JTUAJIEKTPUUECKOM POHUIIAEMOCTH TOATIOKKN?

12. Kak U3MEHSIOTCSl YaCTOTHBIC 3aBUCUMOCTH Kod(ddurmentoB S21, S11 mpu u3MEHEHHH OTHO-
CUTEJIBHOM TNAIEKTPUUECKON POHUIIAEMOCTH?

13. Kak m3menutcst Tonosiorust ¢unbrpa ([P, ®HY, ®BY, [13d) npu u3MeHEHUH TOJIIMHBI
MOIOXKKU?

14. Kak u3meHsTCs 4acTOTHBIE 3aBUCUMOCTH Kod(ddurmenTo S21, S11 mosockoBoii JIMHUM TIEpe -
Jlaud TPU U3MEHEHHUH TOJILIMHBI TOUIOKKH NP HEM3MEHHOW OTHOCHUTENIbHON AMAIIEKTPUUYECKON MPOHU-
[[aEMOCTH dTOU ITOJIOKKU?

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

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

17. Ha3oBuTE OCHOBHBIE TEXHOJIOTMUYECKHE JOMYCKH, KOTOPHIMH HEOOXOAUMO PYKOBOJCTBOBATHCS
pu npoekTupoBanuu neyarioro CBY-ycrpoiictsa.

18. Uto nmoka3siBaecT KCBH? Jlalite onpenenenue, nuamna3oH BO3MOKHbIX 3HaueHn. Csizsb KCBH
c S11.

19. YUto takoe aenuben? Jlns u3MepeHus Kakux BEJIMYUH 11E€JIE€CO00pPa3HO MCIOJIb30BaTh JAEIUOeC-
ne1? Onpenenute BHOCUMOE 3aTyxaHue B Ab, €CIM aMIUIMTYIa HanpsDKeHHsT YMEHbIINIIach B 2 pasa.

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

21. OObsAcCHUTE HA3HAYCHUE W TIPUHITUIT ICUCTBUS (ha3oBpaIiaress Ha CBI3aHHBIX JUHUAX. Kakue
Tunsl pazoppamareneit CBY Bel 3HaeTe?

22. O0wsicauTe puHIUI padboThl 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 PEXKUM PabOTHI YeThIpexmomtocHuKa? KakoBsl yCciaoBus corjlacoBa-
HUS YETBIPEXTIOIIOCHUKA C HArPY3KOM U UCTOYHUKOM CUTHaJa?

25. Kak onpenenuth 4ncio 3BeHbeB (GUIbTpa 1 HOMHHAIIHBI ieMeHToB (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 YETHIPEXITOIIOCHHUKA.

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

28. OOBICHUTE, KaK TOJb30BaThCcsl MHCTpyMEHTOM «OnTuUMuU3amus» B mporpamme Microwave
Office.

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

30. Kak ornpenenuTs 4UCio 3B€HbEB (PHIIBTpa B pa3Mephl OJ0COK (puIbTpa?

14.1.3. TeMmbl KOHTPOJILHBIX PadoT
KonTponbHas padora Nel
[TepBuuHble, BropuuHble U paboure napamerpsl TMHUN nepenaun CBY xoneOanuii.
YeM omIMYarOTCS LENH C paclpeAeIeHHbIMU [TapaMEeTPaMU OT LETNEN C COCPEAOTOYEHHBIMU apa-
METpPaAMHU.
OKBanBaJeHTHBIE cXeMbl TUHUHN niepenaun CBY konebanuil, CBA3aHHBIX JUHUN TIepeiaun.
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Tenerpadubie ypaBHEHHUS 7S CBSI3aHHBIX TOJIOCKOBBIX JIMHUM MEpeaun U UX peIIeHue.

MarpuyHbie mapaMeTpbl OJMHOYHBIX U CBSI3aHHBIX JIMHUHN Tepefayl, IBYXIOIIOCHUKH, YeThIpeX-
MOJIOCHUKH, BOCBMUITOIIOCHHUKH.

Yro Takoe merubOen? [[ns m3aMepeHus KakuxX BEIWYWH 11eJeCO00pa3HO HCIONb30BaTh ACIIHOCITHI?
Omnpexnenute BHOCUMOE 3aTyXxaHue B 1b, €Cliu aMIUIMTY/a HaNpsDKEHUsT yMEHBIIMIIAch B 2 pasa.

KontponbHas padorta Ne2

Jaiite orpeneneHue MOHATHA YaCTOTHO-CEIEKTUBHOTO ycTpoicTBa (¢punbTpa). Kakue ocHOBHBIE
TUTIBI QUITBTPOB UCIIONB3YIOTCS Ha TpakTHke. [TokaxuTe nx yactotHble Xapakrepuctuku S21(f), S11(f).

OO0mwsicauTe Pusnueckuit cMpIci kodppuirenToB Marpuibl paccestuus S21 u S11. [Tokaxkure npu-
MepsI rpadukoB 3aBUcUMOCTH S21, S11 ot wacToThl. B kakux emqununax uzmepsitorest S21, S11?

OT KaKuX MmapaMeTpoB MOJIOCKOBOTO (PUIBTpa 3aBUCAT: IIMPUHA TTOJIOCHI MPOIYCKAHHs, TPaHUY-
HBIE YaCTOTbI, KPYTH3HA XapaKTEPUCTUKU?

Kaxk onpenenuTs 4uCiio 3BeHbEB (DUIIBTPa U pa3Mepsl MOJOCOK PHiIbTpa?

[IpuBeauTe SKBUBAJICHTHYIO cxemy 3amernieHus ¢punstpa (PHY, ®BY).

Kak wm3menutcst tononorus ¢unsrpa (IIIID, ®HY, ®BY, I13®) npu u3MeHEHHU TOJIIMHBI
OUIOXKKH?

14.1.4. Bonipocbl Ha caMONOATOTOBKY
[Tpuniun pabotsl (hazoBpararesns
Knaccudukamnus 1 cBoicTBa HallpaBJIEHHBIX OTBETBUTENEH
Bapuantsl peanuzanuu Tonojaoru CBU-¢GuibTpoB Ha CBA3aHHBIX JIMHUAX

14.1.5. Temsbl pac4yeTHbIX padoT
PacueT uMIynbCHOMN U epexXoHON XapaKTEPUCTUK LETH
Omnpenenenre NOrOHHBIX TapaMeTPOB MUKPOIIOJI0CKOBOM JTMHUM NIEpeiaun

14.1.6. Temb1 1a00paToOpHBIX padoT
UccnenoBanne GpynknmonanbHbx Bo3MokHocTeir AWR Design Environment.
Pacuer nMynbCHOMN M IEpEXOTHON XapaKTEPUCTUK LIEIIH.
Omnpenenenre NOTOHHBIX TAPaMeTPOB MUKPOIIOJIOCKOBOM JTMHUY NTE€pPEIadH.
HccnenoBanne XapaKTEPUCTUK KOAKCUAJIBHOTO TPaKTa.
N3ydyenune yactoTHbIX Xapakrepuctuk CBU-y3510B.
CuHTE3 ¥ ONTUMU3AIMS TT0JIOCOBOTO (DUIIBTPA.
[Toctpoenne n ananuz GHY.
ABTOMaTU3MpPOBaHHOE NMPOEKTUpoBaHue JuHUM nepegaur B AWR Design Environment.

14.1.7. MeToanueckue peKoOMeHAalu1

O06bEéM yacoB, NPEAYCMOTPEHHBIX Y4YEOHBIM IUIAHOM Il M3YyYEHHMs TUCHMIUIMHBI, IMO3BOJISET
OCBETHTh TOJIbKO HanOojiee Ba)KHbIE MOMEHTHI M PAcKpbITh 0a30Bble MOHATHSA MPH YTECHUH JIEKLHH.
[TosToMy mpu peanu3ani TpPOrpaMMbl CTYJICHTHI JOJDKHBI pab0TaTh CaMOCTOATENIBHO KaK MPH MOBTOpPE -
HUU JIEKIIMOHHOTO MaTepuaia, Tak ¥ IpU MOATrOTOBKE K J1a00paTOPHBIM M MPAKTUYECKUM 3aHATUAM. s
oOecnieyeHus: 3(h(HEeKTUBHOTO YCBOSHHSI CTYJEHTaMH MaTepuaioB TUCHUIUIMHBI HEOOXOAMMO Ha MEPBOM
3aHATHUU MO3HAKOMHUTH UX C OCHOBHBIMU IOJIOKEHUSIMU U TpeOOBaHUAMHU paboyeil mporpaMMel, ¢ MoJyie-
JKAIIMMHU HM3Y4YEHHMIO TEMaMH, CIMCKOM OCHOBHOM M JIONOJHUTEIBHOM JIMTEPATyphl, C IOJOKECHHUAMH
0aJIbHO-PEUTUHTOBOM CHCTEMBI OIIEHKH ycrieBaeMocTH. Ha nexnusx HeoOxonumo oOpaiiate BHUMaHUE
Ha 0COOCHHOCTH MPUMEHEHHUsI pacCMaTPUBAEMOI0 MaTepHualia B IMOCIEAYIOIIUX Kypcax, a Takxke B Oyay-
el nmpodeccnoHanbHOM NesTenbHOCTH. i yBenrueHus: 3auHTEPEeCOBAaHHOCTH M MOBBILICHUS KOMIIE-
TEHIMHA CTYJICHTOB CJIeIyeT B yueOHOM IpoIecce MPUMEHATh MHTEPAKTUBHBIE METOIbI O0YUEHUSI.

14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYEHHBIMHU BO3MOKHOCTAMH
310POBbSl 1 HHBAJIU/I0B
I[JISI JiuI) ¢ OrpaHNMYCHHBIMH BO3MOXHOCTAMU 3J0POBbSA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TEJIbHBIE OLIEHOYHbIE MaTepPHaJIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabiuue 14.
Ta6m/1ua 14 — I[OHOJIHI/ITGJIBHLIQ MaTCpuajibl OLUCHUBAHUSA IJId JIML C OrPaHUYCHHBIMU BO3MOXKHOCTAMU
3JI0POBbsl U MHBAIN/IOB

Kareropun Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLIEHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00ydeHuUs
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C HapymeHuIMHU
ciyxa

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C napyueHusMu
3peHus

CobecenoBanue 1o BOIpOCaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHAIMHU
OIIOPHO-
JIBUTATEILHOTO
anmapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TUCTAaHIHMOHHBIMU
MeTOoInaMH

C orpaHUYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHbIE PA0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IpOBEPKA
METO/IaMH UCXOJIS U3 COCTOSIHUS
oOydJaromierocst Ha MOMEHT ITPOBEPKU

14.3. Metoauuyeckne peKOMEHIAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHoOu (hopme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOIF30BAaHUEM CYpPIOTIEPEBOIA.

Jlumiam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBS U MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKMX 00y4aroImuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIIOJIH30BAHHEM YCIIYT ACCUCTECHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMILIMHE MPEAyCMaTPpUBAET MpeAocTaBieHne nHdopmanuu B popMax, aaanTtu-
POBaHHBIX K OIrPpaHUYCHUAM HUX 310POBbA U BOCIIPUATHA I/IH(bOpMaHI/II/IZ

JIst Jid1 ¢ HAPYLIeHUSIMH 3PeHus:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM IIPUPTOM.

JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AIIEeKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU hopme.

JlJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUIaTeJILHOIO aNNapara:

- B (hopMe AJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I HGO6XOI[I/IMOCTI/I JJI JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
Jypa OLIEHWBAHUS PE3yIbTaTOB O0YUEHHSI MOKET POBOIUTHCS B HECKOIBKO 3TAIOB.
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