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1 Jlexkumun 32 32 9acoB
2 [IpakTHueckue 3aHATHA 32 32 4acoB
3 JIaGoparopHble paboThI 16 16 4acoB
4  Bcero ayIMTOPHBIX 3aHATUH 80 80 9acoB
5 CamocrosrenbHas paboTa 64 64 4acoB
6  Bcero (6e3 5x3ameHa) 144 144 9acoB
7 ITogroroBka u cmada dK3aMeHa 36 36 JacoB
8 OOmast TpyI0eMKOCTh 180 180 9acoB
5.0 5.0 3.E.
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
npotokost Ne 9 OT « 26 » 4 2018 r
JIMCT COI'NTACOBAHUA

PabGouass mporpamMMa JUCHUIUIMHBI COCTaBJIIEHA C Y4YeToOM TpeOoBaHUN (deaepasbHOTO
rOCyIapCTBEHHOrO 00pa3oBareilbHOro cTaHaapra Beiciiero oopazopanus (PI'OC BO) mo HampaBieHUIO
noarotoBku (crennanbHocTr) 11.03.02 MH(DOKOMMYHHUKAITMOHHBIE TEXHOJOTHHM W CHUCTEMBI CBSI3H,
yrBepxkacaHoro 06.03.2015 roma, paccMorpena u omoOpeHa Ha 3acemanuu kadenapel PTC 26 anpens
2018 roma, mpotoxon Ne 9.

PazpaboTumk:

3aenyromuii kapeapoit PTC kad.
PTC C. B. MenuxoB

3aBexyrommii odecriednBaromei kad.
PTC C. B. MenuxoB

Pabouast mporpamMma JUCIHUILIMHBI COTNIacoBaHa ¢ (DaKyIbTeTOM U BhIMyCKaroIen kadeapoii:

Hexan PT® K. 1O. IlonoBa

3aBeqyromInid BEITyCKAOIIEeH Kag.

TY T. P. 'azu3oB
DKCHEPTHI:

JlotieHT kKadeapsl paIHOTEXHUISCKUX

cucteMm (PTC) B. A. I'pomoB
HoteHT xadeapsl TeICBUIACHUS U
ynpasnenus (TY) A. H. bynnakos
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
N3yueHne cTyneHTaMu:
MIPUHIIAIIOB TOCTPOSHUS YCTPOICTB IpreMa U peoOpa30BaHMs CUTHAJIOB C PA3IMYHBIMUA BUIAMU
MOIYJISAIHMH, pAaOOTAIOIIMX B PA3JIMYHBIX JUara30HaX JIJIMH BOJIH,
(U3HYECKUX TPUHIUIOB PabOThl U OCHOBHBIX CXEMHBIX PEUICHHH (PYHKIIMOHAIBHBIX Y3JI0B
MPUEMHHUKA;
0coOeHHOCTEH 00pabOTKU B IPUEMHOM YCTPOMCTBE aHAIOTOBBIX U ITU(PPOBLIX PaIMOCUTHATIOB.

1.2. 3agaum IMCHUIIITHHBI

— OOyueHHe CTYICHTOB KOMIUICKCHOMY TEXHHYECKOMY MBIIIJIEHUIO Ha TpHMeEpax pa3zdopa
MIPUHITAIIOB MIOCTPOEHUS M PAabOThI COBPEMEHHBIX YCTPOUCTB IIpHEMa U MpeoOpa3oBaHus PagrlOCUTHAIOB
it (GOPMUPOBAHUSL CIIOCOOHOCTH ONTHUMH3AIMH CTPYKTYPBl CHCTEM MH(POBOTO TEIEBUICHUS B
COOTBETCTBHH C BRIOPAaHHBIMU WM 33JaHHBIMH KPUTEPUSIMH KauyeCTBa;

— O3HAaKOMJICHHE CTYICHTOB CO CTaHJapTaMd B OOJACTH COBPEMEHHBIX DPaTUONPUEMHBIX
YCTPOWCTB;

— O3HAaKOMJICHHME CTYIEHTOB C MpPUEMHUKAaMH, pabOTalOIUMU B CHUCTeMax Iu(POBOTro
TeJIepaMOBEIIAHHUS.

2. Mecto aucunniimubl B ctpykrype OITIOII

Hucnunnuna «Paguonpuemusie ycrpoiicta st tenepanuosemanus» (b1.B.O/1.8) otHocuTes k
Omoky 1 (BapuaTuBHAs YacTh).

[IpenumiecTByOUMMH  TUCHUIUIMHAMHY, (OPMHUPYIOIIMMU HayalbHbIE 3HAHUS, SBISIOTCS:
Metposiorust ¥ TEXHUYECKHE UW3MepeHus, PaamoaBromarumka, Pa3paborka cucreM mu@poBOro
TeneBuaeHus, PacnpocTpaHeHne pajvoBOIH U aHTEHHO-(UAEPHBIE YCTPOICTBA B TeJepalOBEIaHUM,
Curnanbel eKTpocBsizn, CXEMOTEXHHKA TEICKOMMYHUKAIMOHHBIX ycTpoucTB, Lludposas obpaboTka
CUTHAJIOB, DJIEKTPOHUKA.

[TocneayromumMu  AuCUMIIMHAME  SBIsIIOTCS:  M3MeputenbHoe TeneBuaeHue, VHTepakTHBHOE
teneBuaeHue, CeTn U cUCTeMBbl U(PPOBOTO TelepagroBeIaHusl, DIEKTPOMArHUTHAs COBMECTHMOCTh U
yIpaBiIeHUE PaAHMOYaCTOTHBIM CIIEKTPOM.

3. TpeOoBaHus K pe3yJbTAaTaM OCBOCHHMS IHCIUILIHHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIIETYIOIUX KOMIETEHIUI:

— IIK-12 roToBHOCTBIO K KOHTPOJIIO COOTBETCTBUS pa3pabaThIBA€MbIX MPOEKTOB U TEXHUYECKON
JOKYMEHTALMM CTaHJapTaM, TEXHUYECKUM YCJIOBUSM U APYTUM HOPMATUBHBIM TOKYMEHTaM;

— IIK-14 ymeHueM OCYLIECTBIATh NEPBUYHBIM KOHTPOJIb COOTBETCTBUS pa3padaThIBa€MbIX
IIPOEKTOB M TEXHUYECKOM JIOKYMEHTAllUM HAlUMOHAIBHBIM W MEXIYHapOAHBIM CTaHIapTamM H
TEXHUUYECKUM PENNIAMEHTAM;

B pesynbrare u3ydeHus IUCHUIUIMHBI O0Y4atoIUNCs JOIKEH:

— 3HaTh NOPUHIUNBI pabOThl PaIHMONPUEMHBIX Y3JI0B, OJIOKOB M YCTPOMCTB W TOHHMATh
¢du3nyeckre IpoIecchl, MPOUCXOIAIINE B HUX; 00 MCKAKEHUSIX HENPEPHIBHBIX U JTUCKPETHBIX CHTHAJIOB
IIPU TNPOXOKJICHUU DPATUOTPAKTa NPUEMHHUKA, O BHJAX IOMEX pPaJUONPHEMY M METOJAX IOBBIIICHUS
MIOMEXO0yCTOWYMBOCTH IprueMa MHPOpPMaIUH, 00 0COOCHHOCTAX PaJIUONPHUEMHBIX YCTPONUCTB PA3INYHOTO
Ha3HAYECHUs.

— yMeThb IPHUMEHATh HAa MPAKTUKE METOIbl aHalM3a M pacueTa OCHOBHBIX (PYHKIIMOHAJIBHBIX
Y3JI0B PaJUONPUEMHBIX YCTPOMCTB; pa3pabaThiBaTh U 0OOOCHOBBIBATh COOTBETCTBYIOIINE TEXHUYECKOMY
3aIaHAI0 M COBPEMEHHOMY YPOBHIO Pa3BUTHs TEOPUM W TEXHHKH CTPYKTYpHBIE M INPHUHIHIHAIBHBIC
CXEMbl PpAJMONpPUEMHBIX Y3JI0B M YCTPOHCTB € ydeToM HX MecTa B CHCTeMax IU(PpPOBOro
TeleparoBelIaHus], YCIOBUM MX OSKCIUTyaTalliH, BKJIo4Yash TpeOOBaHUS 3KOHOMHUKH, OXpaHbl Tpylda U
OKpYXarolel Ccpeibl, JprOHOMHUKH M TEXHHUUYECKOW ICTETUKHU; BHIOMpATh AIIEMEHTHYIO 0a3y C y4eToMm
TpeOOBaHUN MUHUATIOPU3ALMH, HAJEKHOCTH, SJIEKTPOMArHUTHOM COBMECTUMOCTH, TEXHOJIOTMYHOCTH,
PEMOHTONPUTOTHOCTH, YHOOCTBA SKCIUIyaTallMd ¥ SKOHOMHYECKOW 3(P(EKTUBHOCTH; OCYIIECTBISATH
CXEMOTEXHMUYECKOE MPOEKTUPOBAHNE Pa3pabaThIBAEMbIX PaJMONPUEMHBIX Y3JI0B U YCTPOMCTB, BKIIOYAs
pacder 3JIEMEHTOB NPUHIUIHUAIBHBIX CXEM M TEXHUYECKUX II0KA3aTeJIe, CTPEMICh K HMX TEXHHKO-
HSKOHOMMYECKOM ONTUMHU3alMU; IPOBOIUTH HATYPHBIM OJKCIIEPUMEHT 110 H3MEPEHHMIO OCHOBHBIX
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MoKa3arelsieil 1 XapakTepUCTUK PaJlMONPHEMHUKOB U UX (QYHKIIMOHAIBHBIX Y3JIOB.
—  BJIaJeTh NEPBUYHBIMM HAaBBIKAMHM HACTPOWKH M PETYIUPOBKU PaJIUONPHUEMHON anmaparypsl
IIPU IPOU3BOJICTBE, YCTAHOBKE M TEXHUUYECKOM HKCIUTyaTalUu.

4. O0beM IMCUMILIMHBI M BH/IbI Y4e0HOH padoThl
OOwmast TpyAOEeMKOCTh IUCLMILIMHBI cocTaBisieT 5.0 3aueTHBIX €IMHUIBI U TpEICTaBlIeHa B
tabmuue 4.1.
Tabnuna 4.1 — Tpy1oeMKOCTh AUCITUTUTHHBI

Bunbl yueOHOI esTenbHOCTH Bcero gacos CemecTpsl
6 cemecTp
AynuTopHbIe 3aHATH (BCETO) 80 80
Jlekuun 32 32
[IpakTnueckue 3aHATHS 32 32
JlaGopatopHbie pabOTHI 16 16
CamocTrosTenbHas paboTa (Bcero) 64 64
Odopmiienre 0T4eTOB 110 J1abOpaTOpHBIM padboTam 12 12
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 28 28
[TonroToBka K MpakTUYECKUM 3aHATUSAM, CEMUHApAM 24 24
Bcero (6e3 ax3amena) 144 144
[ToaroroBka u craya sK3aMeHa 36 36
OO01mast TpPyI0eMKOCTh, 9 180 180
3aueTHbIe EquHAIIB 5.0 5.0

5. Conepxanue TMCUMILIUHBI

5.1. Pa3nenanl AMCHUILIMHBI 1 BUABI 3aHATHH
Paznenbl AUCHUIUIMHBI ¥ BUBI 3aHATHI IPUBEACHHI B Tabnuie 5.1.
Tabmuma 5.1 — Pasgens! IUCIHUIIINHEL U BUABI 3aHATHA

o o o S O = =
- 3 o S oo > 0
HasBanwust pa3fenoB TUCIUATUTHHBI % ) a, e o 2 &5
= &8 ¢ 2 35 &S
= 5 3 88 &
6 cemecTp
1 BBenenue 1 0 0 4 5 I1K-12, [1K-14
2 Bxoansle ycrpoiictBa PY 4 6 8 12 30 IIK-12, I1K-14
3 Yeunurtenu paaunodactotsl (YPY) PY 2 4 4 19 IIK-12, [1IK-14
4 TIpeoOpa3zoBarenu yactoTsl (ITH) PY 8 8 0 24 | TIK-12,TIK-14
5 Yeunurenu npoMeXyTOYHON 4acTOThI 4 4 0 12 [IK-12,T1K-14
(VIIY) PY
6 [leTekTopsl (AEMOIYISITOPHI) 6 4 4 9 23  TIK-12, I1K-14
paguocuraaios PY
7 CucTeMbl aBTOMaTHYECKOIO 2 2 0 4 8 I1K-12, I1IK-14
perynupoBanus PY
8 Pagnornomexu u 9yBCTBUTENHHOCTE PY 2 4 0 6 12 I1K-12, I1IK-14
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9 lludposas nemoxynsimus B PY 2

[1K-12, I1K-14

10 3akiroucHue

[IK-12, ITIK-14

Hroro 3a cemecTp

Hroro

5.2. Conep:xkanue pa3aejioB JUCHUIIMHBI (110 JEeKIIUAM)

32 32 16 64
32 32 16 64

144
144

ConeprkaHue pa3ienoB TUCIUILIAH (TI0 JICKIUSAM) PUBEACHO B Tabmwmie 5.2.
Tabnuna 5.2 — ConeprkaHue pa3iesoB AUCITUIUIHH (I10 JICKITUSIM)

HazBanwns pa3aciion

CO,I[ep)KaHI/IC pas3aciioB JUCHUIIIMHEI 110 JICKIUAM

TpynoeMKoCTb,

q
dopmupyemblie
KOMIIETEHIIUU

1 BBenenue

6 cemecTp

O06mbem, copepikaHue, BUABI 3aHATHN U POPMBI
OTYETHOCTHU o nucuuiuinie.Mecto PY B
paanokanaie nepenadn nHpopmaruu. O000meHHas
cTpykrypHas cxema PY. OcHOBHbIE TEXHUUYECKHUE
XapaKTepUCTUKH PY: 4yBCTBUTEIBHOCTB;

30U PaTENbHOCTD; YaCTOTHBIN uana3oH paboTs
(dacroTHblii 1aH PY); nuHelHble U HETMHEIHBIC
MCKaXCHUSI; TMHAMUYECKUI IUara3oH M0 BXOJIHOMY
curnany. Kiaccudukaius THIIOB U CTPYKTYpPHBIC
cxeMbl PY: 1eTeKTOpHOro; NpsiMOro yCHIJICHHUS;
reTepOJMHHOIO; CYNEPreTepOIMHHOTO; MPSIMOTO
npeoOpa3oBaHusl; pereHePaTUBHOIO;
CylieppereHepaTuBHOro. JieMeHTHas 06a3a
PaaNONPUEMHBIX YCTPOMCTB

HUrtoro

[K-12,
[1K-14

2 Bxoansle ycTpoiicTBa
Py

3 Yennurenn
paauodactotsl (YPY) PY

OKBUBAJICHTHBIE CXEMBI U IAPAMETPHI IPUEMHBIX
AQHTEHH: OTKPBITBIX HEHACTPOEHHBIX; OTKPBITBIX
HACTPOEHHBIX; PAMOYHBIX; (PEPPUTOBBIX

(MarHuTHBIX ).[lapameTpsl napajiaenbHOro U
HoCJIe10BaTeNIbHOTO KonebarenbHbIx LC-
koHTYpoB.Tpancopmupyromue cBoiicTBa
IapajuIeJIbHOrO KOHTYpa.M3MeHeHne XapakTepUCTUK
LC-konTypoB npu niepectpoiike. Bxomusie neru (BLI)
PY 1npu pa3inuHbIX CBA3AX C HEHACTPOCHHOU
AQHTEHHOM: C EMKOCTHOM CBSI3bI0; C UHAYKTUBHOMN
CBSI3b10; C KOMOMHMPOBaHHOM cBs3bt0. BL] PY npu
HACTpOeHHOW aHTeHHe. YacToTHas n30uparenbHOCTh
(¢unbrpanus) BL.OnextponHas nepecrpoiika BI] B
nuana3zoHHbIX PY.Ocob6ennoctu BII ynasrpaBeicokmnx
yactot (YBY).

N

[1K-12,
[1IK-14

Hroro

Hasznauyenue, cxeMbl 1 OCHOBHBIE MTapaMeTpbl Y PY.
PexxuMm cormmacoBanus.Oco6eHHOCTH
nepectpanBaeMmbix Y PY.Ycroitunocts YPUY n
CHOCOOBI MOBBIIICHUS YCTOWYMBOCTH. YacTOTHAS

N

[1K-12,
[1IK-14
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n30UpaTeIbHOCTh.JINHEHHBIC UCKAKEHUS B
YPY.Henunelnble uckaxenus B Y PU: uckaxxenus
dbopmbl AM curnaa; OJIOKUPOBaHHUE CUTHAJIA
MIOMEXOM; MePEKPECTHBIE NCKAKEHHUS;
MHTEPMOIYISILINS; BTopuyHas Moayssiius. CrocoOsl
MUHHMMH3ALUNA HETUHEHHBIX
ncKaxeHnH.OCOOCHHOCTH TEXHUYECKOUW peanu3aiiu
YPUY pa3nuuHbIX 4aCTOTHBIX JHANIA30HOB.
Manomymsinue YPY. Mukpomunuatiopuszanus Y PY
C MCIOIh30BAHUEM COBPEMEHHOM 3JIEMEHTHOM 0a3bl.

Hroro
4 TIpeobpa3zoBarenu HaznaueHue, cocTaB, CXeMbl U OCHOBHbIE ITapaMeETPhbl 8 [K-12,
gactotsl (IT4) PY ITY.CniekTpanbHbIil COCTaB BBIXOJTHOTO TOKA I1K-14

onHoHanpasieHHoro ITY. YacroTHas XxapakrepucTuka
uaeanbHoro JunerHoro 114, kpyrusna
peoOpa3oBaHus, TONOIHUTEIbHbIE KaHaJIbI
npuema.HacToTHast XapaKTepUCTUKA HEJTMHEHHOTO
[TY.1aTepdepeHnnoHHbIe CBUCTHI ((DOKYCHI
JIOTIONTHUTENBHBIX KaHaoB npuema [14).
Homorpammer 1yist onipeneneHust pokycoB
JIOTIOJTHUTENBHBIX KaHasioB npuema I14.Henunelinbie
uckaxxeHus B [IY4 npu kBagpaTnyHOM U JINHEWHO-
JIOMaHHOMW BOJIbTaMIIEpHOH Xapaktepuctuke (BAX)
cmecutens (CM), BOBMOKHOCTD HCKITFOUCHHS
HEKOTOPBIX JOIMOJHUTENIbHBIX KaHAJIOB MprUeMa
ITY.TpeboBanus k rerepoaunam [1Y. I'ereponun Ha
OCHOBE KBapLIEBOTO CHHTE3aTOpa 4acToThl. CBOMCTBA
OanancHbIx 1 Oubanancuoro CM.Br16op
IIPOMEKYTOYHOU YaCTOTHI CYIIEPreTEPOIUHHOIO
npueMHuka. Heo0xoqumocTh 1 0COOEHHOCTH
JBOHHOTO IpeoOpa3oBaHust yacTOThl. ConpsKeHNne
HAaCTPOEK IIPECEIEKTOPA U TETEPOINHA B
cyneprerepoauHHoM PY.Merozel yBennueHus
n3buparenbHOCTH PY 10 10TIOTHUTENBHBIM KaHallaM
npuema (GUIbTPhI-MIPOOKH, (PUIBTPHI-IBIPKN).

Hroro
5 Veunmrenn Haznauenue, 0COOEHHOCTH CXEM U OCHOBHEIE 4 I1K-12,
IIPOMEKYTOYHOU yacToThl napamerpsl YIIU. VIIYU ¢ pactpenenenHon [1K-14
(YII4) PY nu3ouparenbHOCTh0. Koaddunment

IPSAMOYTOJIBHOCTH, (DYHKIIMS PACIIUPEHUS TIOJOCHI,
bynkms yewrenns s YITU-1, YITY-2, VITY-3,
VIT4Y-4. CpaBHEeHHE CBOWCTB 1O U30UPATEIIbLHOCTH U
ycunnennto YIIY paszsasix Tunos. YIIY ¢
COCPeIOTOYEHHOM n30upareabHOCThI0.Oco0eHHOCTH
YCUJIEHMS PaIHOMMITYIIbCHOTO curnana. Ilepexonnsie
xapakrepuctuku YIIY paznuynsix
tunoB.OcobeHHOCTH MUKpoMUuHHUaTiopr3zanuu YIT4.

Hroro 4
6 JleTexkTopsl Jnomubie aMImMTyHbIE 1eTeKTOphI (A /], 6 [1K-12,
(IeMoTymIsITOpHI) MOCJIeI0BATENbHBIN U MapajlieIbHbIi), CXEMBI, [1K-14
panuocursanoB PY NPUHIMN AEHCTBUS, TapaMeTpbl. KBagparnunoe

JIETEKTUPOBAHUE, €T0 HENOCTATKU.JInHETHOE
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JIETEeKTUpOBaHUE.JINHEITHbIE U HEJTMHEWHBIE
uckaxxeHnus nuonnbix AJl.I'eteponnHnblii
(acuaxponnsrii) nerexrop (I'/]).Da3oBbrit
(cunxponuslit) nerexrop (D). YactoTHsie
nerektopsl (YJ1): 4acTOTHO-aMITTUTYIHBIN; YaCTOTHO-
(a30BbIil; TPOOHBII; UMITYIIECHO-
cuetHbIi. I lomexoycroiunBocTh YJ[ kK rapMOHHYECKOM
nomexe, noporosoe cpoiictso Y/I[.Peakuus Y/[ Ha
IIYMOBYIO ITOMeXY. DPPEKTUBHOCTH MOAABICHUS
IIYMOBOM MTOMEXH MPH NPEIbICKAKEHUSIX CUTHAJIA
MOJYJSILIUM B MEPEJATUNKE U UX KOMIICHCAIIUU B
PY.mnynscubiii nerexrop (M/1). Bpems
YCTAHOBJICHUS U BpEMs ciajia MepexXoaHOon
xapakrepuctuku.lTukossiit nerekrop (I1J). Yenosue
MTUKOBOT'O pexuma paboThl.

Hrtoro

7 Cucrtemsl
ABTOMAaTUYECKOIO
perynupoBanus PY

CucTtemMbl aBTOMaTUYECKOTO PETYJIUPOBAHUS YCUIICHUS
(APY) PV. IIpoctass APY ’nazan’, “3aaepxanHas’,
”yeunenHas”’. TpeboBaHUs K LEMSM CUCTEM
APY.CucreMbl aBTOMaTH4€CKOM MOACTPONKA YaCTOTHI
rereponuna (AITYI): ctaTuueckas; acraTudeckas.
TpeboBanus k nemsim cuctem AITYT.

Hroro

[1K-12,
[1IK-14

8 Paguonomexu u
YyBCTBUTEIBHOCTH PY

HcToununku u kiaccuuKays noMex pagiuornprueMy
(BHEUIHMX IIyMOB). XapaKTEePUCTHKH aTMOC(HEPHBIX,
IIPOMBIIIIEHHBIX U KOCMUYECKUX IIIYMOB.
AOCOIIIOTHAs U OTHOCUTEJbHAS IIIyMOBast
TeMIIEpaTypa IPUEMHBIX aHTEHH. BHyTpeHHNE 1IyMbl
PV. KoadpdunuenT mryma u nrymoBas temneparypa
IIprUEeMHHKA. MeTOobI TIOBBIIICHHUS
OMEX0yCTONYMBOCTU.OLIeHKa UyBCTBUTEIBHOCTH PY
C HAaCTPOCHHOW aHTEHHOM, C HEHACTPOECHHOU
aHTCHHOM, C MAarHUTHOM aHTCHHOI. Bo3MOXKHBIS
MEpBI TIOBBIIIEHNS YyBCTBUTEIBLHOCTH PV.

HUroro

[1K-12,
[1IK-14

9 Hudposas
neMmonynsuus B PY

JeMonynsauus Ha OCHOBE BbIJIEIECHUS KOMILIEKCHON
aMILIUTYBI CUTHAJIA IPOMEKYTOYHOM YaCTOTHI ITPU
MOMOIIIH IU(POBBIX KBAAPATYPHBIX
npeoOpazoBareneil. Beiienenrne KOMIIEKCHOM
aMILTUTYIbI U3 aHAJIOTOBOTO CUTHAJIa TPOMEKYTOYHOU
'—IaCTOTBI.BBI)IeJ'IeHI/Ie KOMILJIEKCHOU AMIUIMTYOBI U3
OIM(PPOBAHHOTO CUTHAJIA MPOMEKYTOUHOU YaCTOTHI.

HUroro

[1K-12,
[1IK-14

10 3akirouenue

[IpoektupoBanue u pacuet PY 1o 3aganHbIM
MoKa3aTessaM (KpUTEepHUsiM) KauecTBa ¢
HCITOJIb30BaHUEM COBPEMEHHOM 3JIEMEHTHOMN
6a3p1.MeTObI SKCTIEPUMEHTAILHOTO UCCIIECTOBAHMS
napamMeTpoB PY u ux GyHKIIMOHATBHBIX
y3n0B.Hampasnenusi, mpo6iaeMbl U MEPCIEKTUBBI
pazButus PY ms PJIC cneunanbHOTO Ha3HAUYCHMUS.

IK-12,
[1K-14

CornacoBaHa Ha noptane N2 25503




Hroro

1

Hroro 3a cemecTp

32

5.3. Pazpesbl AMCHUILVIMHBI U MEKIUCHUIUIMHAPHBIE CBSA3M ¢ 00ecneYnBAIOIMMH (TIPeabI1y UMM )

U o0ecnieyuBaeMbIMH (MOCJIEAYIOIIUMH) TUCHUILIHHAMHA

Paznensl UCHUIIIMHBI U MEXIUCIUIUIMHAPHBIE CBS3H C 00ECIIEYMBAIOLIIMMH (IIPEIBIIYIINMHU) U

obecrieunBaeMbIMU (TIOCJICTYIOITUMH ) TUCITUIUIMHAMHY TPECTaBICHBI B TabuIe 5.3.

Tabnuua 5.3 — Paznesnbl IUCHUIUIMHBI U MEXAUCLIUIIIIMHAPHBIE CBA3H

Ne paznenoB qaHHOUW NUCHMIUIMHBL, 1JI KOTOPBIX HEOOXOIMMO U3YUYCHHE

2
[Ipenme

3 4 5

CTBYIOIIUC TUCHUILIIMH

bl

6

7

8 9 10

1 Metponorust u

2 PagnoaBromarnka

TCXHUYCCKUEC UBMCPCHU

+

+ + +

6 CxeMOTEXHUKA

YCTPOMCTB

CHUT'HAJIOB

8 DnexTpoHuka

3 Pa3pabotka cucrem
11 (POBOTO TEIECBUACHHS

4 PacnipocTtpaHneHue
pPaauoOBOJIH U AHTEHHO-
dbunepHbie ycTpoiicTBa B
TenepaauoBeIaHUH

5 Curnamnbl QJICKTPOCBA3H
TCIICKOMMYHHUKAIITUOHHBIX

7 Hudposast 06padboTka

Tlocne

+ + +

AYIOHIUEC TUCIHUITIIMHBI

1 UsmeputenbHoe
TEJIEBU/ICHNE

2 NHTepakTUBHOE
TEJIEBU/ICHNE

nudposoro

COBMECTUMOCTh U
yIpaBlieHHE

3 CeTH U CUCTEMEI

TCIICpAaANOBCIIAHUSA

4 DneKTpoMarHuTHasI

Paao4aCTOTHBIM CIICKTPOM

+ + +

5.4. CooTBeTCTBHE KOMIIETEHIUI, JOPMUPYEMBIX MPU U3YUYEeHHUH TUCHMILIMHBI, 1 BUI0B 3aHATHIi
CooTBeTCTBHE KOMIETEHINH, (OPMUPYEMBIX MPH HW3YYCHWW IAWCUIUIUIMHBL, W BUAOB 3aHATHI
IpeCTaBiIeHo B Tabmuie 5.4.
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Tabnuma 5.4 — CooTBeTCTBHE KOMIIETCHIMH, (OPMHUPYEMBIX NMPH H3YYEHUH AUCHUIUIMHBI, ¥ BHJOB

3aHITUH

< Bunp! 3ansatui

=

=

o .

o = [t} [t}

5 g > 8 8 DopMBI KOHTPOJIS

E 3) ¥ .

= = < ] =

S (=9 <

Z = = @)

I1K-12 + + + + JlomarmHee 3aganue,
KoHcIekT caMonoaroToBky,
3amuTa otyera, OTYET 110
nmabopaTopHOi padore,
Omnpoc Ha 3aHsATUsAX, TecT
[1IK-14 + + + + JlomamHee 3aganue,
Koncnekr caMomoaroToBKH,
3amuTa otuera, OTYET MO
nmabopaTopHoii padore,
Omnpoc Ha 3aHsATHAX, TecT
6. IuTepakTUBHBIE METOABI U (JOPMbI OPraHU3ALNMUN 00yUEHU S
He npenycmorpeno PYIIL.

7. JIabopaTropHbie padoThI
HanmenoBanue 1abopaTopHbIX paboT npuBeaeHo B Tabmnuie 7.1.
Tabnuua 7.1 — HaumeHoBaHue 1abopaTopHbIX paboT

3 =i
2 = g
Z 25
= > 0
HasBanus paznenos HaumeHnoBanue 1abopaTopHbIX padboT 57 S5
o S E
X o =
a 2 2
= S
6 cemecTp
2 Bxonusle yctpoiictBa  MccnenoBanue koie0areabHOro KOHTypa ¢ 4 [1K-12,
Py IEKTPOHHOM NEPECTPONKON YACTOTHI. [1IK-14
HccenenoBanue quana3oHHON BXOJAHOU LENU IIPU 4
Pa3IMYHBIX CBA3SAX C HECHACTPOECHHON aHTEHHOM.
Hroro
3 Yennurenn UccnenoBanue quana3oHHOrO CEJIEKTUBHOIO 4 TIK-12,
panuouactotsl (YPU) PY  ycunmutens paanoyactoTsl. [1K-14
Hroro
6 JleTekTopsl HccnenoBanyue aMIUIMTYAHOTO AETEKTOPA. 4 [1K-12,
(memMomysITOpHI) Wroro I1K-14
paguocursaios PY
Hroro 3a cemectp 16

8. IIpakTHyeckue 3aHATUA (CEMUHAPBI)
HanMeHoBaHMe MpakTUUECKUX 3aHATHN (CEMUHAPOB) MpUBEICHO B Tadmuie 8.1.
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Tabnuma 8.1 — HanMeHoOBaHUE MPaKTUYECKUX 3aHATHH (CEMHUHAPOB)

9. CamocTosiTe/ibHasi padoTa

3 o]
s 2
HasBanus pasnenon HanmMeHnoBaHMe MpaKTHUECKUX 3aHATUHA (CEMUHAPOB) 5= S0
o E
= E:
= g =
6 cemectp
2 Bxoauele ycrpoiictBa  Pacuer mapameTpoB napasiieiabHOro u 2 [1K-12,
Py MOCTIeIOBATENILHOTO KOJIEeOATEIbHBIX KOHTYPOB. [1IK-14
Pacuer mapamerpoB Bl] ¢ HeHacTpoeHHBIMU 2
AHTCHHAMH.
Pacuer nmapamerpoB Bl ¢ HacTpoeHHBIMH aHTEHHAMH. 2
Hroro
3 Yeunurenu Pacuer mapamerpoB YPU ¢ dpukcupoBanHoi [K-12,
panuouactoTsl (YPY) PY  nHactpoiikoii. [1IK-14
Pacuer napamerpoB nuana3zoHHbix YPUY. 2
Htoro 4
4 TIpeobpa3zoBarenu Pacuer napamerpos [1Y ¢ kBagparnynoit BAX CM. 4 [K-12,
gacrotsl (IT1) PY Pacuer mapametpos 1Y c iunHeliHo-10MaH0#t BAX 2 IIK-14
CM.
Bb100op npoMexyTOuHOM 4acTOThI 2
cynepreTepoauHHoro PY.
Hroro
5 Yeunurenu Pacuer napamerpos YIIY. [1K-12,
NPOMEKYTOYHOH YaCTOTBI 1y oro [1K-14
(YII9) Py
6 [lerexTopsl Pacuet mapamerpoB A/I. 2 IK-12,
(nemonynaTopI) Pacyer mapamerpos Y/I. 2 TK-14
panuocursanos PY
Hroro 4
7 CucreMsl Onenka napamerpoB cucteMsl APY u cucremsr AITY. 2 IK-12,
ABTOMATHUYECKOTO Wroro 2 [1K-14
perynupoBanus PY
8 Paguonomexu n Onenka 4yBCTBUTENBHOCTH PY ¢ HacTpoeHHBIMU 2 [1K-12,
YyBCTBUTEIBHOCTH PY AQHTEHHAMH. [1IK-14
OueHnka uyBcTBUTENBbHOCTU PY ¢ MarauTHOM 2
AQHTEHHOM.
Hroro 4
Hroro 3a cemectp 32

Bunasl camocrosiTenbHON paboThl, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIMH TPE/ICTABICHBI B

Tabmuue 9.1.
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Tabnuma 9.1 — Buibl caMmocToATeNbHOM paboThl, TPYAOEMKOCTh B (HOpMUpPYEMbIe KOMIIETEHIHH

. [P}
= =
3 = =
. 2 O T
Bunwl camocrositensHOU S a 0
HasBanwus pa3zaenos S &5 DopMBbI KOHTPOJIA
paboThI e S g
S g =
2 o 2
= S}
6 cemectp
1 BBenenue [TpopaboTka JIEKITMOHHOTO 4 [1IK-12, Koucmexr
Marepuaia I1K-14 CaMOIIOArOTOBKH, TecT
Htoro
2 Bxoansle ycrpoiictBa  Iloaroroska k [1K-12, JlomaiHee 3ananue,
Py MPaKTUYECKUM 3aHATHSIM, I1K-14 3ammura otvera, KoHcnekr
CceMHHapam caMonoaroroBku, Omnpoc
[TpopaboTka JIEKITMOHHOTO 2 HagaHHTHHX’ PquT 1o
TOPHOM T
Marepraa nmabopaTopHoii padore,
Tect
OdopmieHHE OTYETOB 110 6
J1abopaToOpHBIM paboTam
Hroro 12
3 Veunurenu IToaroroBka K 4 [1K-12, Jlomamnee 3aganue,
pamuouactotsl (YPY) PY  mpakTudeckum 3aHSATHSAM, [1K-14 3amura otuera, Koncnekr
CeMHHapaM caMonorotoBku, Omnpoc
Ha 3aHATUAX, OTUeT I
[IpopaboTka JIEKITMOHHOTO 2 3633 ’ 9 g 0
MaTepHana naboparopHoii paboTe,
Tect
OdopmiieHre 0T4eTOB 10 3
nabopaTtopHbeIM paboTam
Hrtoro
4 TIpeoOpa3zoBarenu [TonroroBka k [1K-12, Jomarinee 3aanue,
yactoTsl ([TH) PY MPaKTUYECKUM 3aHATUSIM, [1K-14 Koncnekr
CeMHHapaMm caMonoarotoBku, Omnpoc
[TpopaboTka ITEeKIIMOHHOTO 4 Ha 3aHATHAIX, Tect
Marepuana
Htoro
5 Veummrenn IToaroroBka K I1K-12, JloMamrHee 3a1anue,
MPOMEKYTOYHON YaCTOTHI TPAKTUYECKUM 3aHITUSIM, I1K-14 Koncnekr
(VIIY) PY CEMHHapaM CaMonoJAroToBku, Onpoc
[TpopaboTka ITeKIIMOHHOTO 2 Ha 3aHATHAX, Tect
Marepuasna
Htoro
6 [leTrexkTopsl [ToxroroBka k IK-12, JloMaiiiHee 3aj1aHue,
(memMomysITOpHI) MPAKTUYECKUM 3aHSATHSIM, [1K-14 3amura ot4yeta, KoHCIIEKT
panuocursanos PY ceMUuHapaMm camomnoarotoBku, Omnpoc
[TpopaboTka JTEKITMOHHOTO 2 HagaHﬂme’ VOquT 1o
MaTepHana naboparopHoii pabote,
Tect
OdopmiteHre 0T4eTOB 1O 3
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1abopaTopHBIM paboTam
Hroro
7 CucTeMsl IToaroroBka k [1IK-12, JloMamrHee 3aganue,
ABTOMAaTUYECKOTO IIPAKTUYECKUM 3aHATHSIM, I1K-14 Koncnexr
peryaupoBanus PY ceMuHapaMm camomnoarotoBku, Onpoc
Ha 3aHsATUsX, Tect
[TpopaboTka JTEKIIMOHHOTO 2 asa » 18C
marepuala
Uroro
8 Panuonomexu u [ToaroroBka k [1K-12, Jomamnee 3aganue,
YyBCTBUTEIBHOCTHh PY MPAKTUYECKUM 3aHSATHUSIM, I1K-14 Koncnekr
CeMHUHapam caMonoJroroBku, Omnpoc
[TpopaboTka JIEKITMOHHOTO 2 Ha SaHATHAX, Tect
Marepuasna
Htoro
9 Hudposas [IpopaboTka JIEKITMOHHOTO [TK-12, Koncnekr
neMmoxnynsauus B PY Marepuana [1K-14 CaMOIIOITOTOBKH, TecT
Hroro
10 3akmroueHue [IpopaboTka JIEKITMOHHOTO [TK-12, Tect
Marepuasa I1K-14
Hroro 4
Hroro 3a cemecTp 64
[ToxroToBka u caavya 36 DK3aMeH
JK3aMeHa
Hroro 100
10. KypcoBas pab6ora (mpoekr)
He mpenycmorpeno PVYIL

11. PeiiTuHroBasi cucreMa /IJisi OLleHKH yCIeBAeMOCTH 00yYaK0IIUXCS

11.1. BaniabHbIe OLEHKH 151 3JIEMEHTOB KOHTPOJIA
Tabnuua 11.1 — baniapHbIe OLIEHKH 7S 2JIEMEHTOB KOHTPOJIS
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. . MaxkcuManbHBIN
N MaxkcuManbHbI MaxkcuManbHbIN
DneMeHThI y4eOHOM OaJiy 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ Gan 3a nmepuon
JeSITENIbHOCTH mexnay 2KT u Ha CEMECT]
Hauana cemectpa  Mexay 1KT u 2KT
KOHEI] ceMecTpa
6 cemectp
JlomaliiHee 3a1aHue 6 6 18
3amura oT4uera 12
Koncriekr 4 3 10
CaMOTIOITOTOBKHU
Ornpoc Ha 3aHATUAX 2 6
Otuet no mabopaTopHOM 12
pabote
Tect 4 4 4 12
Hroro makcumym 3a 16 27 27 70
12




TIEPUOJT

OK3aMeH 30

Hapacraromum nrorom 16 43 70 100

11.2. [lepecuyeT 6a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aIOB B OLICHKH 32 KOHTPOJIBHBIE TOUKH MIPE/ICTaBICH B Tabmuie 11.2.
Tabnuna 11.2 — Ilepecuer 6amioB B OIEHKH 33 KOHTPOJIBHBIC TOUKH

banibl Ha 1aTy KOHTPOJIBLHON TOYKH OrneHka

> 90% ot MakcuManbHOU cyMMBbI OatoB Ha aaty KT 5)

Ot 70% no 89% ot makcuManbHON CyMMBI Oai10B Ha aary KT

4
Ot 60% 10 69% OoT MakcUMaIbHON cyMMbI OaiioB Ha nary KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT

11.3. [lepecyer cymMmMbl 02/UI0B B TPAAMIMOHHYI0 M MEKITYHAPOJAHYIO OLIEHKY
[TepecueT cymmbl 6aIOB B TPAAUIIMOHHYIO U MEXAYHAPOIHYIO OLIEHKY MpEeICTaBlIeH B TabiuIle

11.3.
Tabnuua 11.3 — [IepecueT cymmbl 6alIJIOB B TPAAUIIMOHHYIO U MEXIYHAPOJIHYIO OLIEHKY

Hrorosasi cymma Gaios,

Onenxka (I'OC) YUHUTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

IK3aMEH

5 (oTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85-89 B (ouensn xoporo)

4 (xopo1110) (3a4TEHO) 75-84 C (xopor1o)
70-74
65 - 60 D (ynoBneTBOpUTEIHHO)

3 (YIOBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (HocpeicTacHtio)
2 (meynoneTBopuTenBLHO) (HE Huxe 60 6annos F (HeynoBieTBOPUTEIHHO)

3aYTEHO)

12. YuyeOHO-MeTOAMYeCcKOe U MH(OPMAIITUOHHOE O00ecTiedeHue TUCIUIINHBI

12.1. OcHoBHasi auTeparypa
1. VYcrpoiictBa npueMa u 00pabOTKH CUTHANIOB: YueOHoe mocoome / [Tymkape B. I1. - 2012.
201 c. [OnextponHnblii pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/1519, nara
obpamenus: 10.05.2018.

12.2. lononHuTEIBHAS IUTEPATypa
1. Onmmyk A.I. u ap. Panuonpuemusie yctpoiicTBa: YuebHoe nmocoOue aisi By30B. — MHHCK:
Hosoe 3nanne, 2006. 240 c. (Hamnuue B oubmmotexke TYCYP - 54 5k3.)
2. ITlammxoB B.B. Paguonpuemnsie ycrpoiictBa. M.: Panuo u cBsa3p, 1984. — 392 c. (nanmuue B
oubmuorexke TYCVYP - 63 ok3.)

12.3. YueOHO-MeTOAUYECKHE MOCOOUS

12.3.1. YueOHO-MeTOAMYECKOE NTOCOOHE 110 NPAKTHYECKHUM 3aHATHIM M CAMOCTOSITEJLHON padore
NPH MOAT0TOBKE K HUM
1. «PaguonpuemHusle ycrpoiictBay: COOpHUK 3a1a4 u ynpaxHeHuil / Menuxos C. B., Skymesuu
I H.,, Ilymxapes B. II. - 2015. 94 c. [OnexrpoHHblii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/4939, nara obpamenus: 26.04.2018.

12.3.2. YueOHO-MeTOAMYECKHE TOCOOUS 110 JIA00PATOPHBIM PaloTaM U CaMOCTOSTeIbHON padore
NP MOATOTOBKE K HUM
1. HccnenoBanue KoyebaTeIbHOTO KOHTYpa C 3JEKTPOHHOW MEPecTpOiiKod yacToThl: YueOHO-
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METOANYeCcKOoe Tocodue mo JraboparopHoit pabore B kommbroTepHoit cpene QUCS / Ilymkapes B. II. -
2012. 25 c. [DnexrponHbii pecypc] - Pexxum pocrynma: https://edu.tusur.ru/publications/1575, nara
obpamenus: 26.04.2018.

2. Pagmonpuemnbie yctpoiicTa: MccnenoBanue AMana3oHHOTO MPECEIEKTOPA MPH PA3ITUIHBIX
CBSI3X C HEHACTPOECHHOW aHTEHHOW: MeTonuvecKkne yKa3aHHs 10 BBIIIOJIHEHHUIO Ja0opaTopHbIX padot /
I[Iymkapes B. II. - 2016. 39 c¢. [Onekrponsslii pecypc] - Pexum  pocryma:
https://edu.tusur.ru/publications/6534, nara oopamenus: 26.04.2018.

3. MHccrenoBanue aMIUTMTYIHOTO JETEKTOpa: Y4eOHO-METOJMUECKOE TOCOOHE T10 JIAO0PaTOPHOI
pabore / Ilymxkapes B. II. - 2012. 25 c¢. [Onekrponsslii pecypc] - Pexum mocryna:
https://edu.tusur.ru/publications/1622, nara obpamenus: 26.04.2018.

4. HccnenoBaHue AMana3OHHOM BXOJHOW L€ IPU PA3JIMYHBIX CBA3SIX C HEHACTPOEHHOM
aHTEeHHOH: Y4yeOHO-MeTonuueckoe mocoodue mo yraboparopHoir padore B kommbiorepHoit cpene QUCS /
[ymxapes B. II. - 2012. 27 c¢. [OnekrpoHHslii pecypc] - Pexum  jgocryna:
https://edu.tusur.ru/publications/1576, nara obpamenus: 26.04.2018.

12.3.3. lonoiHuTe/IbHOE Y4eOHO-MeTOoANYeCKHe OCOOHs 110 CaMOCTOSATE/IbHOI padoTe

1. CamocrosrenbHass paboTa CTyIeHTAa TpU U3YyYCHHH JUCLHUIUIMH MaTeMaTH4ecKo-
€CTEeCTBEHHOHAyYHOro, oOImenpodeccnoHanbHoro (mpodecCHoHaIbHOTO0), CHENHUANTBHOTO  IIUKJIOB!
VY4aebHo-MeToaruecKoe nocodue mo camocrosrenbHor padore / KomorpusoB B. A., Memuxos C. B. -
2012. 9 c. [DnextponHslii pecypc] - Pexum nocryma: https://edu.tusur.ru/publications/1845, nara
obpamenus: 26.04.2018.

12.3.4. YueOHO-MeTOAMYECKHE TOCOOMS 1JIsl JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMHU 310POBbSI U
UHBAJH/I0B

Y4eOHO-MEeTOqMUECKe MaTeprabl sl CaMOCTOSTEIbHOW U ayIuTOPHON pabOThl 00YJarOIIXCs
U3 YKCIIA JIML C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10POBbsl M1 MHBAJINJIOB MPEAOCTABIAIOTCS B (hopMax,
aIaTHPOBAHHBIX K OTPAaHUMYCHHUSM UX 37I0POBbsSI M BOCIPUATHS HH(DOpMAIIHH.

JI1s1 1ML ¢ HAapyLIeHUSIMM 3PeHust:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- B Ile4aTHON (hopMe YBETUUEHHBIM HIPUPTOM.

JI1s1 IM1 ¢ HAPYIIEHUSIMM CJIyXa:

- B (hopMe AIIEKTPOHHOI'O TIOKYMEHTA,;

— B reyaTHou opme.

JL1s1 IMI ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOI0 annapara:

- B (hopMe AIIEKTPOHHOI'O JOKYMEHTA,;

— B Mie4aTHoO (opme.

12.4. TIpodeccuonanbHbie 0a3bl JAHHBIX M HHPOPMAILIMOHHBIE CIIPABOYHbIE CHCTEMBI

1. https://elibrary.ru — nayunas snexTpoHHast OHOIHOTEKA.

2. https://edu.tusur.ru — nayuno-o6pasosarenbubiit mopran TYCYP.

3. https://lib.tusur.ru/ru/resursy/bazy-dannyh — 6a3sl gaHHBIX, HH()OPMAIIMOHHO-CIIPABOYHBIC U
MIOMCKOBBIE CHCTEMBI.

13. MarepuaibHO-TeXHHYECKOe o0ecrevyeHue TUCHUILUINHBI U TpedyeMoe MPOrpaMMHoe
obecrnieyeHune

13.1. O6mue TpedGoBaHNs K MATEPHAIBHO-TEXHHYECKOMY M IIPOrPAMMHOMY 00ecre4YeHH 0
AUCHUTINHBI

13.1.1. MarepuaJibHO-TeXHHMYECKOEe U IPOrPaMMHOe obecredyeHue JAJisl JJeKIUMOHHBIX 3aHATHIl
Jlist IpoBeNieHUsT 3aHATHN JICKIIMOHHOTO THIA, TPYIIIOBBIX M HHIUBUIYaTbHBIX KOHCYIIBTAIUH,
TEKYIIIETO KOHTPOJS U MPOMEKYTOYHOW aTTeCTallMd MCIONIb3YeTCsl yueOHas ayTuTOpHUsl ¢ KOJTHYECTBOM
MOCaJI0OYHBIX MECT He MeHee 22-24, 000pynoBaHHas TOCKOW M CTaHAApTHOW ydeOHo Mebemnnio. MmeroTcs
JEMOHCTpAIIMOHHOE 000pyIOBaHWE W y4eOHO-HAINATHBIE TOCOOWs, OOECIEUMBAIONIUE TEMATHUECKHE
WJUTIOCTPAIUH 110 JIEKIIMOHHBIM pa3ziesiaM IUCHUTUIHHBIL.

13.1.2. MaTrepuaJIbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecredyeHne I NPAKTHYEeCKUX 3aHATHI,
AJ1s1 1a00PaTOPHBIX padoT
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Crienmanu3upoBaHHas ydeOHas ayauToOpusi JJIsl TPOBEIEHHsS 3aHATHH MpPaKTUYECKOro THIIA,
yueOHas ayIUTOpHs 171l IPOBEACHUS 3aHATHI 1a00paTOPHOTO TUMA, yueOHast ayTUTOPHS AJIsi MPOBEACHUS
3aHATUH CEMUHApCKOI0 THIIA, MOMEIIEHHUE IJI KypCOBOIO IPOEKTHPOBAHMS (BBIIOIHEHMSI KYPCOBBIX

pabor):

634034, Tomckas obmacte, . Tomck, Bepmmnauna ynuna, a. 47, 427 ayn.
Onucanue UMEOIIErocst 000PyI0BaHHUS

- Jlocka MarHuTo-mMapkepHasi;
- Kommnsrorep;

- Ilima3meHHas maHenb;

- Cepgep (2 mt.);

- Kommuiekt ciennanu3upoBanHoi yueOHON Mebenu;

- Pabouee mecTo npemnopaBares.
[TporpammMHuoe obecnieueHue:

7-Zip;

AVAST Free Antivirus;
Adobe Acrobat Reader;
Far Manager;

Google Chrome;
Microsoft Windows Server 2008;
Microsoft Windows XP;
Mozilla Firefox;
OpenOffice;

Opera;

Opera Developer;

Qucs;

Scilab.

13.1.3. MaTrepuaabHO-TeXHUYECKOE H MPOrpaMMHoe o0ecredyeHue A1 CaAMOCTOSITeJIbHOI padoThl
Jis caMoCTOsTENbHOM pabOThl UCHONB3YIOTCS y4eOHbIe ayIUTOPHH (KOMITBIOTEPHBIE KIIACChl),
PACHOJIOKEHHBIE 110 aJpecaM:

- 634050, Tomckast o6macTb, I. Tomck, Jlennna mpocrekT, a. 40, 233 ayn.;

- 634045, Tomckast o6nacTs, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayg.;
- 634034, Tomckast o6nacTs, I. Tomck, Bepimauna ynuna, 1. 47, 126 ayn.;

- 634034, Tomckast o6nacTs, I. ToMmck, Bepmmnanna ynuua, 1. 74, 207 ayn.

CoctaB 060pynoBaHUS:
- yueOHast Mme0erb;

- komnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81T1. - 5 it

- KOMIBIOTEPHLI MOAKIOYCHBI K CCTH «I/IHTCpHeT» H 00ecneynBaroT AOCTYII B JBJICKTPOHHYIO

MH(OPMAITMOHHO-00Pa30BaTeNIbHYIO CPey YHUBEPCUTETA.
[Tepeuenp mporpaMMHOTO 00€CTICUEHUS:

- Microsoft Windows;
- OpenOffice;

- Kaspersky Endpoint Security 10 gus Windows;

- 7-Zip;
- Google Chrome.

13.2. MarepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUIIIMHBI VISl JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI  HHBAJIU/I0B

OcBoeHue JUCHUIINIMHBI JIMOaMU C OIrpaHUYCHHBIMU BO3MOXXHOCTAMU 3A0POBbS M HMHBAJIMJaMH

OCYHICCTBIIACTCA C UCIIOJIb30BAHUCM CPCICTB O6y‘-ICHI/ISI 06]].[61“0 " CIICHUaJIbHOI'O Ha3HAYCHUA.

[Ipu 3aHATHSAX ¢ OOy4YaIOIUMUCS € HAPYUIEHMSAMM CJIyXa IPEAyCMOTPEHO HCIOJIb30BaHUE

3BYKOYCWJIMBAIOILLEH  armaparypsl,

MYJIBTUMEAUNHBIX CPEICTB U JPYIrUX TEXHUYECKUX CPEICTB

npueMa/rnepenadn yaeOHol umHQopMaIuu B JAOCTYMHBIX (popmax, MOOMIBLHON CHUCTEMBI IpPETofaBaHUs
it 00y4aromuXcsi ¢ UHBATHIHOCTBIO, MOPTaTUBHOW WHAYKIIMOHHOW CHUCTEMBI. YdeOHas ayauTOpus, B
KOTOPOM 3aHUMAIOTCS OOy4YarolIuecs ¢ HapylieHHeM Ciyxa, 00OpyaoBaHA KOMITHIOTEPHOW TEXHHKOM,
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AyIMOTEXHUKOW, BUACOTEXHUKOMU, ANEKTPOHHON JOCKOM, MYJIbTUMEIUIMHON CUCTEMOM.

[Tpu 3ansATHAX C OOYYaIOUIMMUCS € HAPYLIEHUSIMHU 3PEHUSIMHM IIPEIYCMOTPEHO UCIIOJIb30BaHKE B
JICKIIMOHHBIX U Y4EOHBIX ayIUTOPHIX BO3MOKHOCTH IIPOCMOTPA yIaJCHHBIX 00bEKTOB (HalpuMep, TEKCTa
Ha JIOCKE WM Claiifia Ha SKpaHe) Ipu MOMOLIM BUACOYBEINYUTENEH 17151 KOM(DOPTHOrO MPOCMOTpa.

[lpu 3aHATHAX C OOYYAIOUIMMHCA C HAPYLIEHHSIMH ONOPHO-ABUIaTeJbHOI0 amnmapara
UCIOJB3YIOTCSl aJbTEPHATUBHbIE YCTPOMCTBA BBOJA HMH(OpPMALMM U JApPYrHe TEXHUUYECKHE CpelCTBa
npuema/mepenadu ydeOHOM MH(pOpMAaNUU B JOCTYHHBIX (OpMax, MOOMIIBHOM CHCTEMBbI OOydeHHs s

JIFOAEH C MHBAITUIHOCTBIO.

14.1. Couepmalme OLHCHOYHBIX MaT€epuajJoB H METOAUYECCKUE PCKOMECH AN
I[J'IH OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I U YPOBHs OCBOCHHUSA 3aKPCIVICHHBIX 3a ,Z[I/ICI_II/IHJ'II/IHOI‘/'I
KOMIICTEHITHM HCIOJIB3YIOTCA OUCHOYHBIC MaTCpUalibl B COCTABE:!

14.1.1. TecToBbI€e 3a71aHUA

1

ITepecTpoiika 4acTOThI AUANIA30HHOIO
PaIHONPUEMHOIO YCTPOHCTBA 3TO

HHTepBaa 4acToT, B peaenax KoTOporo
PpanuonpUEMHUK IPU NEPECTPONKE YACTOTHI COXPAHSIET CBOU
OCHOBHBIE TapaMeTphl

CrocoOHOCTh pauoNpUEMHHKA TIPUHAMATH CIa0bIe
CHTHAJIBl B MHTEPBAJIC YaCTOT, B KOTOPOM OH JIOJDKCH paboTaTh

CrocoOGHOCTh pagroNPUEMHHKA TOAABISTE CHIIBHEIE
CHTHAJIBI 32 MMPEAeTIaMH YacTOT, B KOTOPOM OH JIOJDKEH padoTaTh

CriocoOHOCTh paanonpuéMHNKa 00eCeYnBaTh
pealNbHyI0 YyBCTBUTEIBHOCTD B HHTEPBAJIE YaCTOT, B KOTOPOM OH
JIOJDKEH paboTaTh

2

YyBCTBUTEJIBHOCTH PAAUONIPUEMHOTO
ycTpoiicTBa 310

CrocoOHOCTh paHoNPUEMHHKA TIPHHAMATH CHITbHBIC
CUTHAJIBI

CrocoOHOCTh pauoNpuEMHUKA 00eCIICUHBaTh
TOYHOCTb HACTPOMKH PaZMONPUEMHOTO YCTPOUCTBA B UHTEpBaJe
9JacTOT, B KOTOPOM OH JOJDKEH paboTarh

CriocoOHOCTh paHOTIPHEMHNKA TIPHHAMATH C1a0bIe
CHTHAJIBI CPEJIH IIYMOB

CrocoOHOCTh paHONPUEMHUKA TTOABIISATH MEIIAKOIIIE
CWJIbHBIE CUTHAJIBI

3

Peanbnan YYBCTBUTEJbHOCTD 3TO

BenuuunHa 3.71.c. curHasia B aHTeHHE, ITPH KOTOPOi
HanpspKEHHE CHTHAIA Ha BBIXOJIC MPUEMHIKA MTPEBEIIIAeT
HanpspKEHHE B 3aJJaHHOE YHCIIO pa3

BennunHa 3.11.c. (HOMUHAJIBHO MOIITHOCTH) CUTHANA B
aHTEHHe, NP1 KOTOPOil HanpshkeHue (MOIHOCTh) CUTHAJIa Ha
BBIXOJIe NPUEMHUKA MAKCUMAJIbHO

BennunHa 3.71.c. (HOMHHAJIBHOM MOIITHOCTH) CHTHAJIA B
aHTEHHe, NIPU KOTOPOil HanpshkeHue (MOIHOCTh) CUTHAJIa Ha
BBIXOZI€ MPUEMHIKA MUHUMAIBHO

BenmunHa 3.71.¢. (HOMHHAJIBHOM MOIITHOCTH) CHTHAJIA B
aHTEeHHE, IIPH KOTOPOH HaNpspKeHHe (MOIIHOCTE) CHTHANA Ha
BXOJIe NPUEMHHKA MIPEBBILIAET HANPSKEHHE (MOLIHOCTD) TIOMEX
B 33/IaHHOE YHCJIO pa3

4

Papnonpnémunka, xapakrepusymomeics
TAHTCHIMAJIBHON YyBCTBUTEIbHOCTBIO, 3TO

[TpréMHUK CUTHAJIOB C YaCTOTHOM MOIyJIALIUEN

ITpuéMHUK TEJIEBU3MOHHOTO BEIAHMS

[puémuuk c $ha3zoBoit Mogymsueit

[IpuéMHUK paJuOCUTHAIIOB C UMITYJIbCHOM
MOJYJISIIMEN

5

Onpegenurs K03GGHUIUEHT MPAMOYTOJLHOCTH
u30upareabHoii cucrembl npuémunka: fc =100 MT'n,
I1=200 Kr].[, fcoceuuero KaHama 100.25 Mr“

1.0025

1.25

2.5

5.0
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6

B paauoBeIiaHUU JJIMHHOBOJIHOBOI'O U
CPE€AHEBOJTHOBOI'0 THANMA30HAX AJIMH BOJH UCIOJb3YyeTCHA

AMIIIATYIHAST MOYIISIITAS

YacTtoTHas MOIYJISAIASA

KomOuHMpOBaHHAS MOTYIISIHS

Pa3zoBast MOTYIIALIUSA

7
Kaxkoii Bux Moay/isiinu MCIoJib3yercst B YacTtoTHas
panuoBemannu B YKB nuanazone? Pasosast
AMrutyaHas
KomOunnpoBanHas
8
Onpeaenursb K03pPUUHEHT MepeKpbITHS 2
nepecrpoiiku mo gacrore fc =500 ... 1500 xI'n 3
JHANIA30HHOTO PAANONPUEMHMKA £11-5

9

Jatb onpeaesienue 1Jisi paiMoNpuUuéMHOro
ycTpoiicTBa 1eTEKTOPHOTO THIIA

PaguonpuémMHuK, paboTaroNIHii 32 CUET SHEPTUH
QIIEKTPOMArHUTHOW BOJIHBI

[IpuéMHUK, HE UMEIOIIMH YCUIIUTEIbHBIX IEMEHTOB

[IpuéMHUK IPSIMOTO YCHIICHUS

ITpuémHuK cynepreTepoIuHHbIN

10

Yka:kure THII pAAMONIPUEMHHMKA

uenb

Al ——— — 1
|
! Bxomuaz | VYPU [=]| Jerektop |I=| VHY ._)1:
1
|

JleTexkTopHbIi

[Ipsimoro ycuiieHust

CBepxpereHepaTuBHbIHA

ACHHXPOHHBIH

11

Yka:xkure THII paANONPUEMHHMKA

Bxonnas }w Veunurens }.r Jerexrop YHY
1enb ]

ToAoRHTE b Has OGpATHas CBA3H B PEAIME
HEZ0BOIBYKAGHHOTO reHepaTopa

CBepxpereHepaTiBHbII

Byl

CynepreTepoJHHBIN

[Ipsimoro ycuiieHust

HpﬂMOFO npeo6pa303aHHsr ACUHXPOHHOI'0 THUIIAa

12

Ykaxkure THII paHONIPUEMHHUKA

A

TIpecenexrop —= F—= VI4Y (= Jerextop (—=| YHY

Beixo)

[MpsiMoro peoOpa3oBaHusl ACHHXPOHHOTO THIIA

CyneprerepoanHHbIH

Q- 2

HpﬂMOFO npeo6pa303aHHsr CHHXPOHHOTI'O THUIIA

CBepxpereHepaTiBHbII

13

YkaxuTe THII paAnoNpHEMHNKA

T—\ TIpecenektop % CM 1 H VIY 1 H CM2 H VIIY 2 H Jletextop }

ri | Ay r2 | Ay

VHY Brix(

CynepreTepoJUHHBIN MPUEMHUK C ACHHXPOHHBIM
JIETEKTOPOM

CynepreTepoUHHbIN IPUEMHUK C CHHXPOHHBIM
JIETEKTOPOM

CynepreTepoANHHBII TPHEMHNK
CBEpXpETeHEepaTHBHOTO THIA

CynepreTepoJUHHBIN NTPUEMHHUK C IBYKPATHBIM
peoOpa30BaAHUEM YaCTOTHI
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14

Ykaxure TUIl pAINONPUEMHUKA

IMpuéMHMK ¢ TPSIMBIM NTPe0OpPa30BaHUEM JaCTOTHI
ACHHXPOHHOI'O TUIIA

[+ 1
op |— CM OHY VHY

Breixon

Hp?ﬂu P T
I

CBepxpereHepaTUBHbIA TPUEMHHUK C OJHOKPATHBIM
npeoOpa3oBaHUEM YaCTOThI

[Mpuémuuk ¢ mpsAMBIM IpeoOpa30BaHUEM YaCTOTHI

Hepecrpoiixa CHUHXPOHHOTO TUIA
r || VIP |~ VIOT = m
CBepXpereHepaTHBHBIN IPUEMHHUK C TIPSMBIM
MpeoOpa30BaHAEM YacTOTEI
15

Ykaxure cxemy BIl ¢ komOuHMpoBaHHOI
CBSI3bI0 C HEHACTPOCHHOI AHTEHHOI

A A A
} | O

M
|
I Les Lk
L
Cyﬂi Ck K CK7Z Lk CK;Z
T i

- T I

a) 6) B)

A

A A
ji Cyx Ces
Cen Lk M
Li C'\;Z [ Ccn Cx L Lk Cx
) e)

AN

1

r) I

(@)

©)

(8)

®

(m

(©

16

Yka:kute ycjioBusi padothbl quana3zonHoii BI ¢
HEHACTPOEHHOI AaHTEHHOIl B peskuMe YIJHHEHUs

Pe3oHaHC aHTEeHHBI (AHTEHHOM IETIH) BBIIIE
JMarna3oHa

Pe3onaHc aHTEeHHBI (AHTEHHOM IIeTIN) HUXKE
JIMana30Ha NPUHIMAEMBIX 4YacTOT

Pe3oHaHc aHTeHHBI (AHTEHHOM 1enn) paBeH fiax
CUTHala

Pe3onaHc aHTeHHBI (aHTEHHOH 11enH) paBeH T
CHI'HaJa

17

Yka:xkure cxemy BI ¢ BHellIHeeMKOCTHOM
CBSI3bI0 C HEHACTPOEHHOH AHTEeHHOMH

(a)

©

(8)

()

(m)

(e)
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18

Ykaxure cxemy BII ¢ aBroTpancdopmaropHoii u (a)
rajJibBaHU4eCKOil CBA3BIO ¢ AaHTCHHOI (6)
A \TA i{A (B)
M Cen (r)
Wl fh ], w . 1 i (
K K K
Coan_ A ()
-
!
L I T
a) 6) B)
i A
XA Cyx Ces
Ccs Lk M
Lk Ck Z Ryt Cen Ck Lk Ck g
7 T Len 7
r) ) e)
19
Yka:kuTe 0CHOBHOE Ha3HAYEHHE Jis cTabum3aniy ypoBHS CUTHANA Ha BBIXO/IE
aBTOMATHYECKOH peryJIMpoOBKH yCUJICHUSI JIETEKTOpa
JLis cTabMIIM3aIiy 9acTOTH CUTHANA Ha BXOJIE
JIeTeKTopa
JIns cTabuin3auy 4acToThl HAaCTPOHKU
npUEMHHKA
Jlns crabuin3aliuy ypoBHS CUTHaNA Ha BXOJIE
JIeTeKTopa
20
Onpegenuts THN cucTeMbl APY ABTOMaTH4eCKas peryJupoBKa YCHUICHUS
«BIEPENN
Usx JIuHeWHsI# TpakT Usx. aerexropa epea
—|  npuémmmxa 3anepxaHHAs aBTOMAaTH4ecKasi peryInpoBKa
) YCHJICHUS
OHY JAPY ) ABTOMaTHYECKas peryJIupoBKa YCUJICHHUS
«BHEPEI U «HA3A»
ABTOMaTHYECKas pEryJIMpOBKa YCUIICHHUS
«Hazaa»

14.1.2. Jx3ameHaAlMOHHbIE BONIPOCHI

1. Ha3HaueHne U OCHOBHBIE XapaKTEPUCTUKU paauonpueMubix ycrpoilctB (PVY). CtpykTypHble
cxemMbl PVY, uX JOCTOMHCTBA M HENOCTATKU (JIETEKTOPHBIM MNPUEMHHUK, TPSAMOrO YCHIIECHUS,
CyIepreTepo/iuH, NpsMOro npeoOpa3zoBaHMsl, pEr€HEPATUBHBIN, CBEPXPEreHEPaTUBHBIN ).

2. DKBUBAJIECHTHBIE CXEMBI, TAPAMETPBl U CBOMCTBA OTKPBITHIX HEHACTPOEHHBIX U HACTPOEHHBIX
MPUEMHBIX aHTE€HH, PAMOYHBIX U (DEPPUTOBBIX MPUEMHBIX aHTEHH.

3. Haznauenue Bxomnoit nenu (BIl) PY. Tpebosanus ko BIl PY. Cxemsr BI] ¢ HeHacTpoeHHOU
anteHHoil. Cxembl Bl ¢ HacTpoeHHOW aHTEeHHOW. DneKTpoHHas nepectpoiika Bl, cxemsl, ycinoBus ams
BbIOOpa 3neMeHToB cxeM. Ocobennoctu BL] npuemnukos nuanazonos YBY u CBY.

4. BII ¢ eMKOCTHOM CBsI3bl0 ¢ HeHacTpoeHHON aHTeHHOH. Koadduuuent nuanazona. M3menenue
pe30HaHCHOTO Kod(p¢HUIMEeHTa TNeperayd npu mepecTpoiike. BbiOOp BenTUUMHBI €MKOCTH CBS3H.
N3buparenpHOCTH. JIOCTOMHCTBA M HEOCTATKH.

5. BII ¢ MHAYKTUBHOM CBSI3bI0 C HEHACTPOCHHOW AHTEHHOW. PEXXMMBI «yKOpPOUEHHON aHTEHHBD) U
«yUIMHEHHOM aHTeHHbI». KoaddunuenT nuanazona. Mi3MeHnenue pe3oHaHCHOTO K03(pPUIMEeHTa epeadu
npu mnepectpoiike. Beibop BemuuuHbl cBsi3u aHTeHHBI co BILI. M30uparenbHocTh. JlocTOMHCTBA U
HEJOCTAaTKHU.

6. BL] ¢ KOMOMHHpPOBAHHOW CBS3bI0 C HEHACTPOCHHOH aHTeHHOH. Koadduuument nuanazona.
N3menenne peszoHaHcHOTO Kod(duilMmeHTa mnepegadyud MpU TepecTpoiike. Buibop BenwumHBI CBSI3U
anTeHHbl co BLI. M30uparenbHOCTh. JJOCTOMHCTBA M HEOCTATKHY.

7. BIl ¢ marautHOM anTeHHOW. Koadduuuent auamazoHa. BeiOop BeTMYMHBI CBS3M aHTECHHBI C
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MOCIENYIOIUM KackagoM. M3meHeHune pe3zoHaHcHOro koddduimeHta mepenadyd MpH TEPECTPOMKe.
N3buparenbHOCTH. JIOCTOMHCTBA M HEAOCTATKH.

8. BIl npu nHacTpoeHHON aHTeHHe. YcinoBus comacoBaHus BI[ ¢ antennoit. Ilapamerp
cornacoBanus. Koaddununents nepenaun BL] nmo HampspkeHuto v mo MomHocTH. M30uparenbHOCTD.

9. Ha3nauenne U OCHOBHbIE TIOKa3arenu ycunutens paauodactorel (YPY). Cxema
nepecrpanBaemoro YPUY, Ha3zHaueHuUe »HIIEMEHTOB. OJJEKTpoHHas niepectpoiika YPY. HW3menenue
pe3oHaHcHOro Ko3(hduirenTa nepegadu npu nepecrpoiike. M3oupareabHOCTh. OUIBTPBI TUIIA «IBIPKAY,
«poOKay, UX Ha3HAYCHHE.

10. HenepecrpauBaemslii YPU B pexume coriacoBaHus ¢ Harpy3kou. YCIIOBUS COINIACOBAHMSL.
[Tapametrp cornacoBanus. KosdduuueHntsl mnepenaud 10 HANPSHKEHUIO W MO  MOIIHOCTH.
N30uparenbHOCTD.

11. ITapa3utHbie oOpaTHbIC CBs3HM B Y PU, Mephl MO0 YMEHBIIIEHUIO UX BIMSHUA. YCIOBHS MEepexo/ia
pe3onancHoro YPY B pexkxuM reHepanuu napasuTHeIX KojeOaHWi. YCTOHUMBBIA KO3 PUIIMEHT yCuIeHus
YPU npu nefictBur BHyTpeHHEH 00paTHOM cBsi3u. HelTpanu3anus BHyTpeHHEH 00paTHOit cBsi3u B Y PY.

12. AmmmutynHas (konebaTenbHast) XapakTepUCTHKA Pe30HAHCHOTO Kackana. VMckaxkeHnne (hopMbl
orubaromiel aMIIUTYIHO-MOAyaupoBaHHoro curnaia (AM-curnana) B YPY. KoaddunueHt rapMoHuUK.
Mepb! 17151 €10 yMEHbILIECHUS.

13. bnokupoBanue (3abutue) curHana B YPU. IlepexpectHpie uckaxenus B YPU. B3aumHuas
Monyssinust (uarepmonyssiuus) B Y PYU. Bropuunas moxynsmus B YPUY. Mepsl uist ©X yMEHBIICHUS.

14. Ha3znauenue, MECTO B MpPUEMHHUKE, COCTaB M ToOKaszareiau mpeodpazoBareins yactorel (I1H).
Cxewmsl ITY, HazHaYeHNE PIICMEHTOB.

15. CnexTpanbHbIii COCTaB BBIXOJHOTO TOKa OHOHampasiieHHoro cMmecutens (CM), aMIuuTyasl
TOKOB KOMOMHAIIMOHHBIX 4acToT. KpyTn3na npeobpazoBaHusl.

16. YacTtoTHas XapaKTepUCTHKAa W KaHajbl 1MOOOYHOro mnpuema juHeiHoro ITY. Mepbl mo ux
ocnabnenuto. [IpeobpazoBaHue 4aCTOTHI C MHBEpCHUEH U 0€3 HHBEPCUH CIIEKTpa.

17. Kananet moGounoro npuema HenmuHeitHoro ITU. Mepbl nmo ux ocnabnenuto. OcoOEHHOCTD
KaHaJia T000YHOTo preMa ¢ yactoToi (fetfp / 2).

18. HUckaxenust dopmbl orubaromieir AM-curnana, OnokupoBaHHe (3a0UTHE), MEPEKPECTHHIE
UCKaXXeHMsI, B3aUMHas MOAYISALUSA (MHTEPMOAYslus), BropuuHas moxynsuus B IIYU. Mepel no ux
OCNabIeHUIo.

19. Cnoxuble cxemsl T4 u MeTox onpeneneHns CHeKTPaJbHOTO COCTaBa UX BBIXOJHOTO TOKa Ha
OCHOBE CTENEHHOTO0 pAja. CpoiicTBa cinoxHbIX cxeM [14.

20. Bribop pexuma pabotel cmecutens (CM) npu nuneitHo-momaHoii BAX. Bribop pexuma
pabotel CM npu kBagparuyHoit BAX.

21. TpebGoBanusi k rerepoauHaM MpueMHHKOB. CriocoObl 0OecreueHus] CTaOUIbHOCTH YacCTOTHI
rerepoauHa. I[lepecrpanBaemble CHHTE3aTOPBI YACTOT.

22. Heo0Xx0auMOCTh U cIOCOObI CONPSIKEHUSI HACTPOEK IPECeIeKTopa U reTepoInHa MPUEeMHUKA.

23. BpIOOp HpPOMEKYTOYHOM YaCTOTBHI CYyNEpreTepoirHa, HCXOJs U3 YCIOBHH obOecreueHus
n30uparenbHOCTEN 1O 3epKajIbHOMY U COCETHUM KaHajaM.

24. VYcnoBus, NPUBOAAIIME K HEOOXOAMMOCTH JIBOMHOTO MpeoOpa3oBaHUsl 4YacTOThl B
cymnepreTepoquHHOM mnpueMHuke. CTpyKTypHash cxema IpUEeMHHKa C JBOMHBIM IpeoOpa3oBaHHEM
yactoTel. Hambonee omacHble KaHajibl MOOOYHOTO MpHUEMa CyINEpreTepojnHa C  JIBOMHBIM
npeoOpa3oBaHUEM YaCTOTHI.

25. Ha3nadeHue, Nokazaresy, CXeMbl yCHIuTeNeld mnpoMmexyrouyHod dactorsel (YIIH). Cxema u
cpoiicta YIIU-1 (YIIU ¢ oAMHOYHBIMM HAaCTPOEHHBIMH B pe30HaHC KoHTypamu). Koadduument
npsAMOyroiabHOCTH. DyHKIUA pacmupeHuss nonocbl. DUKTHBHOE enuHUYHOE ycuieHue. DyHkuus
yCUJIeHUsl. YCUJIMTENbHbIE CBOMCTBa m-kackaaHoro YIIYU-1 mpu pasnuuHbpix BennyuMHaX (PUKTUBHOTO
€IMHUYHOTO YCUJICHHUS.

26. CxeMbl U CpaBHHUTEIbHBIE CBOICTBA 10 M30uparenbHocTH U yeunenuto YITY-1, VIIU-2, VIIU-
3, VIIY-4.

27. CTpyKTypHBIE CXEMbl TPHEMHHKOB C (UIBTPAMH COCPEIOTOYCHHON H30MPATEIHHOCTH
(cenexkuuun) DPCU (OCC). ®CU nHa ocHoBe LC-anementoB. Onexkrpomexanunueckune OCH.
[Tee3okepamuueckue @CU. Ksaprieseie ®CU. [TAB-bunstpsl. Ix cBolicTa.

28. HazHaueHue, moOKa3aTeau AaMIUIMTYAHbIX JeTekTopoB (AJl), ocHoBHble cxembl AJl Ha
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IIOJIyTIPOBOAHMKOBBIX auoAax (mocnenoBarenbHblil AJl, napamiensueiii AJl, A/l ¢ ynBoeHHEM BBIXOJHOTO
HanpsbkeHus). Ilapamerpsl nuomHoro AJl B pexume ciaObIX CUTHANIOB (B KBaJpaTUYHOM DPEKUME
paboThI).

29. YcnoBus mist obecrieueHus TUHEHHOTO pexkuma padotel nuoaHoro AJl. Ypasuenue AJl. Yron
OTCEUKHU U ero HaxoxaeHue. Koadpduuuent nepenaun muneitnoro AJl.

30. BxomHoe comportuBieHre auoAHbIXx AJl (mocieaoBareabHOTOo, MapaieIbHOTO, C YIBOSHHUEM
BbIXoHOTO HampspkeHus). Koadoumment ¢umsrpanuu AJl. CrnocoObl  yBenuueHHs Kod(pQpHUIHEHTA
(bunpTpanum.

31. JluHeliHble WMCKa)XK€HUs CHUTHAJ]a MOAYISLIUU B JauogHOM JuHeiiHoM AJl. Ycenosust ans
obecredyeHus uX JOIYCTUMOIO YPOBHSL.

32. Henuneiinble uckaxeHus orubaromeid AM-curnana B auogHoMm AJl 3a cueT HeJIMHEHMHOCTH
BAX nuona. HenwneitHble nckakeHusi ormOarorieii AM-curHana 3a cueT WHEPIMOHHOCTH HArpy3Ku
(uckaxeHust Buja «muwia»). Henuneiinole nckaxxenuss AM-curnana B quonnom AJl 3a cuer nepexonHoun
Lenu (MCKaKeHHsI BUA «OTCEUKay). YCI0BUs Ui 00€CIIeYeHUsl OTCYTCTBHSI HEITMHEHHBIX NCKaXKEHUH.

33. CxemMa u CBOMCTBA TETEPOJAMHHOTO JIETEKTOPA.

34. Cxema u cBoiictBa HebGamaHcHoro ¢azoBoro (cuHxpoHHOro) aerekropa (d[). Cxema u
cBoiicTBa 6amancHoro ®JI.

35. Cxema, npuHIMI pabOThl, JOCTOMHCTBA U HEJOCTATKN HEOAJIAaHCHOTO U OalaHCHOTO YaCTOTHO-
AMIUTUTYIHBIX YaCTOTHBIX AeTeKTOpoB (U/I).

36. IlpuHnunuanbHas cxema, MPUHUUI padoThl, TOCTOMHCTBA M HENOCTaTKM HEeOalTaHCHOrO U
0amaHcHOTO 4acTOTHO-(a30BbIX Y/I.

37. Cxema, mpuHLMI pabOThl, JOCTOMHCTBA M HEJOCTATKH HUMITYJIbCHO-CYETHOTO YacCTOTHOIO
nerexropa (Y/).

38. Peakuusa YJ| nHa rapmonumueckyro mnomexy. Peakuus YJ[ Ha ¢(raykTyannoHHYIO MOMEXY.
[IpenpickaskeHusi cCUrHajga MOIY/ISLMHU B IepelaTdyuke Npu 4acToTHOM Monyasuuu (UM) u ux wnensb.
KoMnieHcanus npeaplCKaKEHUI CUTHaIa MOLYJISILIUM B IPUEMHUKE.

39. Wmnynecueiii nerexktop (MI). Bpems ycraHoBieHHs U Bpems chaja HEpeXOIHOU
XapaKTEPUCTUKH.

40. ITuxossiit nerexkrop (I1]1). YenoBue nukoBoro pexuma padboThlI.

41. Ha3nauenue, CTpyKTypHasi cCXeMa M MPUHLUI pabOThl aCTaTUYECKON CHCTEMbI aBTOMaTHYECKOi
MOJACTPONKK YacToThl rereponuHa (AITUIDY) cymeprereponunHOro npueMHuka. TpeOoBaHus k Oinokam
cucrembl AITYI. YcnoBus, npu KOTOphIX Bo3HHKaeT HeoOxonumocTs npuMeHenus YIIT B uenu o6parHoit
cs3u cuctemsl AITUI. Koaddunuent apronoactpoiiku. [lomoca ynepxkanus, mojioca 3axsara.

42. Hasnauenue u crpykrypHas cxema PY c¢ cucremamu APY «mazag»: mnpocras APY,
3anepxkanHas APY, ycunennas APY. TpeboBanus k 6mokam cuctemsl APY. Uncno kackajaoB IpHEMHUKA,
KOTOpbIE HEOOXOAMMO OXBaTHTh cucteMoi APY. VcinoBus, mpu KOTOPHIX BO3HHMKAET HEOOXOJUMOCTb
npuMeHeHus yeunutens noctossHHoro Toka (YIIT) B uenu oOparHoii cBs3u cuctembl APY.

43. Tlomexu W IIyMbl Pa3IMYHBIX YAaCTOTHBIX JHMANa30HOB (arMoc(epHble, MHIYCTpHUAJbHbIC,
kocmuueckue). [laccuBuble momexu. IllymoBas monoca 4YacTOTHO-U30UPATETbHOM  CHCTEMBI.
HomunaneHas MoOIIHOCTh TemoBoro myma. KoapdumueHt myma © I[IyMOBas TeMIleparypa
yerbipexnoatocHuka. Koapduuuent myma mnaccuBHod uenu. lllymoBas Ttemmeparypa mnpuemMHON
aHTeHHbl. OTHOCUTENIbHAS LITyMOBasl TEMIIEpaTypa IPUEMHON aHTEHHBI.

44. OneHka 4YyBCTBUTEIBHOCTH pPAIUONPHUEMHOIO YCTPOWCTBA C HACTPOCHHOW AHTEHHOMW.
@DakTOppl, OT KOTOPBIX 3aBUCUT YYBCTBUTEIBHOCTH IPUEMHHMKA. BO3MOXHBIE IIyTH IOBBILICHUS
YYBCTBUTEIHHOCTH.

45. UudpoBas geMomynauuss TIyTeM BBLACICHHS KOMIUIEKCHOH aMIUIUTYIbl CUTHaja
MIPOMEKYTOYHON YaCTOThI KBAAPAaTYPHBIM MpeoOpa3zoBaHUEM.

14.1.3. Tembl 0IPOCOB HA 3aHATHSAX
CrpykrypHbIe cxeMbl PY, X 1OCTOMHCTBA M HEJOCTATKH. DKBUBAJIEHTHBIE CXEMBI, IAPAMETPHI U
CBOMCTBAa OTKPBITHIX HEHACTPOECHHBIX M HACTPOEHHBIX NPUEMHBIX aHTEHH, PAMOUYHBIX M (DEPPUTOBBIX
npueMHbIX aHTeHH. Hasnauenue Bxomnoit memu (BL[) PY. Cxemsl BI] ¢ HeHacTpoeHHOW aHTEHHOM.
Cxewmbl Bl ¢ HacTpoeHHO# aHTEeHHOW. DyeKTpoHHas mepecTtpoiika BLI, cxemsl, ycimoBus st BeIOOpa
WIEMEHTOB cxeM. BI[ ¢ eMKOCTHOH CBSI3bI0 C HEHAaCTPOCHHOW AaHTEHHOH. l3MeHeHue pe30HaHCHOro
ko3¢ duUIMeHTa TIepeaayn npu nepectpoiike. BL] ¢ MHIYKTUBHOW CBSI3bI0 C HEHACTPOCHHOW aHTEHHOM.
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PexXxuMbl «yKOPOUEHHOM aHTEHHBI» U «yIJIMHEHHON aHTeHHB». BbI0Op BeMUMHBI CBsI3U aHTeHHBI co BLI.
BIl ¢ xoMOMHHUPOBaHHOM CBS3BIO C HEHACTPOEHHOU aHTeHHOW. M30uparensHocTh. Bl npu HacTpoeHHOH
aHTeHHE. YcioBus comtacoBaHus BI[ ¢ anteHHoi. Ha3HaueHue M OCHOBHBIE IOKAa3aTeNd YCUJIIUTEISA
pagumouyactotel (YPUY). Cxema mepecrpamBaemMoro YPU, Ha3zHaueHHE OJJIEMEHTOB. OJIEKTPOHHAS
nepectpoiika YPU. H3MeHeHue pe30HAHCHOrO KOX(PPUIMEHTA TMepeiayd TMpU  NEPeCcTPOUKE.
HenepectpauBaembiii YPY B pexxume cortacoBaHusl ¢ Harpy3kou. YciaoBus coracoBaHus. Haznauenue,
MECTO B NMPHEMHHUKE, COCTaB M TMOKa3zaTenu npeodpazosarens dactoTsl (ITY). Cxemsr ITY, HazHaueHue
sneMeHTOB. CHeKTpaabHBI COCTAB BBIXOIHOTO TOKa OJHOHAampaBieHHOro cmecurens (CM), aMIuuTyasl
TOKOB KOMOMHAIMOHHBIX 4acToT. KpyTusHa mnpeoOpa3oBanusi. YacToTHash XapaKTEpUCTHUKAa M KaHAJBI
nmo6ovyHoro npuema auHerHoro [T4. Mepsl o ux ociabnenuto. [IpeoOpazoBaHue 4acTOTHl ¢ MHBEPCUEH U
0e3 mHBepcuu crnektpa. Kanamel mobounoro mpuema HenuHeiHoro ITY. Mepsl mo ux ociiablieHUIo.
Br16op pexxuma padotsr cmecutenst (CM) npu nuHeliHo-n1oManoit BAX. Beioop pexxuma padotsl CM npu
kBanparnyHoii BAX. [lepectpanBaeMbie cHHTE3aTOPBI 4acTOT. He00X0MMMOCTh U CIIOCOOBI COTPSIKCHUS
HACTPOEK MpecesieKTopa U reTepoArHa MpueMHuKa. BeIOop MpoMexyToOuHOM 4acTOThHI CylepreTepoanHa,
UCXOAS U3 YCIOBUI oOecredeHns: n30MpaTeaIbHOCTEH MO 3epKAIbHOMY M COCEIHUM KaHallaM. YCJIOBUS,
MPUBOASAIINE K HEOOXOAUMOCTH IBOMHOIO MpeoOpa3oBaHUs YacTOTHI B CyNEPreTepOAMHHOM MPUEMHHUKE.
CrpykTypHasi cxema IpPHUEMHHUKA C JABOWHBIM NpeoOpa3zoBaHueM yacToThl. Hambosee onacHble KaHaibl
moOOYHOTO IprUeMa CymepreTepoArHa ¢ JBOMHBIM MpeoOdpa3oBaHrueM 4yacToThl. HasHaueHue, mokasareny,
cxeMbl ycuiurtened npomexxyrouHoil dactorel (YIIY). Koadduumentr npsmoyrompHocTH. DyHKIUSA
pacmpenus nojaochkl. PUKTUBHOE €AUHUYHOE ycuiieHue. DyHKIMS YyCUICHUS. YCUIUTEIbHbIE CBOMCTBA
m-kackagHoro YIIY-1 mpu pasnuuHbIX BeTMYMHAX (PUKTUBHOTO €TUHHYHOTO ycuieHHs. CTpyKTypHBIC
CXeMBbl TPUEMHHUKOB C (uibTpaMu cocpenotoueHHo wuzbuparenbHoctu (ceneknun) OCU (DOCC).
Hasnauenue, mokasarenum  amIUIMTYIHbIX — geTektopoB  (AJl), ocHoBHble cxembl AJl Ha
MOJTYTIPOBOAHUKOBBIX JUOAAX. YCIOBHsS IJIsi OOECIeueHusl JTUHEMHOTro pexuma pabotsl auogHoro AJl.
VpaBuenue AJl. BxomHoe compotuBieHue mnocienoBaresnbHoro auogHoro AJl. JIuHeiHbIe MCKaX)eHUs
CUTHaja MOIYJISIUKM B AuoaHoM jduHeiHoM AJl. Henunelinble uckaxenus ormbaromeid AM-curnana B
nuogHoM AJl 3a cuer HenmHeiHOCTH BAX nuonma. Henmuueitnbie nckakenus orudaronieii AM-curaana B
aunonHoM AJl. ®aszosbie aerektopsl (DPLI). I[Tukosenii nerexrop (I1/1). Haznauenue, crpykrypHast cxema u
MPUHLIMIT pabOThl acTaTUYECKOM CHCTEMbI aBTOMAaTHYECKON MOACTPOMKHM yacToThl rerepofuHa (AITYI)
CyIEepreTepoIMHHOr0 nmpueMHuka. Haznauenue u ctpykrypHas cxema PY ¢ cucremamu APY «Hazag»:
npoctast APY, 3agepxannas APY, ycunennas APY. [lomexu 1 nryMbl pa3audHbIX YACTOTHBIX JIMAINIa30HOB
(armocepHble, HMHIyCTpHAlbHBIE, KOocMudeckue). OIEeHKa YyBCTBUTEIBHOCTH PaJUONPUEMHBIX
YCTPOMCTB C pa3iIW4YHBIMU TUNAMH aHareHH. MakTopbl, OT KOTOPBIX 3aBHCUT UYBCTBUTEIBHOCTh
npuemHuka. [ludpoBas neMomymsus TMyTeM BbIACTICHUS KOMIUIEKCHOM aMIUIMTYAbl CHUTHana
IIPOMEKYTOYHON 4aCTOThI KBaAPaTYPHBIM NpeoOpa3oBaHUEM.

14.1.4. Tembl JOMAIIIHUX 3aJaHUH
Pacuet mapaMeTpoB napajienbHOrO U MOCIIEI0BaTeIbHOIO KojIe0aTenbHbIX KOHTYPOB.
Pacuer mapametrpoB BL] ¢ HEeHaCTpOEHHBIMU AHTEHHAMH.
Pacuer napamerpos Bl ¢ HaCTpOCHHBIMU aHTEHHAMH.
Pacuer napamerpoB YPU ¢ ¢ukcupoBaHHOI HACTPOUKOI.
Pacuer napameTpoB nuamna3oHHbx YPY.
Pacuer mapamerpos 1Y ¢ kBagparnunoit BAX CM.
Pacuer napamerpos I1Y ¢ nuneitHo-nomanoi BAX CM.
Br160p npoMexyTouHOM 4acTOThI cynepreTrepoauHHoro PY.
Pacuer mapamerpos YIIU-1,2,3,4.
Pacuer mapamerpos A/] u Y/I.
OrneHka 4yBCTBUTENBHOCTH PY.

14.1.5. Bonnpocbl Ha CAMOIIOATOTOBKY
[TapameTpsl mapaaeabHOTO U MOCJIEN0BATENIBHOIO KOIe0aTeIbHbIX KOHTYPOB.
BII ¢ HeHaCTPOECHHBIMU AHTEHHAMH.
BI] ¢ HacTpOCHHBIMU aHTCHHAMMU.
YPY ¢ puxcupoBaHHON HACTPOIKOM.
Jnanazonnsie YPUY.
[Tapamerpsl T4 ¢ kBagparnunoit BAX CM.
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[Tapametpsl T4 ¢ nunelino-nomanoit BAX CM.
Bp160p mpoMeKyTOYHOM Y4acTOTHI CyIiepreTepoanHHoro PY.
[Tapamerpsr YITY-1,2,3,4.
[TapameTpst AJl u Y/I.

OrneHka 4yBCTBUTENBHOCTU PY ¢ pa3HbIMU TUIIAaMU aHTEHH.

14.2. TpeOoBaHHSs K OLIEHOYHBIM MAaTEPHUAJIAM ISl JIUI[ ¢ OTPAHUYEHHBIMHA BO3MOKHOCTAMU

3A0POBbS U HHBAJIMAOB

I[J'IH Jun €  OrpaHM4Y€HHBIMH  BO3MOXKHOCTAMHU 3A0POBbSI W HHBAJIWIAOB IPEAYCMOTPCHEBI
AOHIOJHHUTECIIBHBIC OCHOYHBIC MAaTCpraibl, ICPCUCHL KOTOPBIX YKAa3aH B Ta6JII/ILIe 14.
Ta6Jmua 14 — HOHOJ’IHHTGJ’ILHHG Marc€puajibl OUCHUBAHUA OJIA JIUI[ C OrpaHUYCHHBIMHU BO3MOXXHOCTSIMU

310pOBbA U UHBAJIMAOB

Kareropuu
00yJarommxcs

C HapymeHusiMu
ciyxa

C HapyleHUsIMU
3peHus

Buasl 1OMOIHUTEIILHBIX OLIEHOYHEBIX
MarepualnoB

TecTbl, TUCEMEHHBIE CAMOCTOSATEILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

CobecenoBaHue 1o BOIIPOCaM K 3a4eTy,
OIPOC 0 TEPMHHAM

@OpMBI KOHTPOJIA U OLICHKH
pe3ynbTaTtoB 00y4eHus

[TpenmymiecTBEHHO MUCHMEHHAS
IpOBEpKa

[TpeumyniecTBEHHO yCTHAs IPOBEPKA
(MHAMBUIYATIBHO)

C HapyleHUsIMU
OIIOPHO-
JIBUTaTEIbHOIO
anmnapara

Pemenne TuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCbMCHHBIC
CaMOCTOSATENILHBIE PA0OTHI, BOIIPOCHI K
3aueTy

HpeI/IMYHIGCTBGHHO JAUCTaHIIMOHHBIMU
MCTOJaMH

ITIOKa3aHUusAM

C orpannuenusiMu o  TecTbl, MUCEMEHHBIE CAMOCTOSATEIbHBIE
00IEMETUIIMTHCKUM

pa6OTBI, BOIIPOCHI K 3a4CTY,
KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBEThI

[Ipenmy1iecTBEHHO IPOBEPKA
METOJIaMH UCXOSl U3 COCTOSIHUS
00yyaronierocst Ha MOMEHT ITPOBEPKU

14.3. MeTogu4yeckne peKoOMeHAAIMH M0 OLeHOYHBIM MaTepHAaJiaM JJIsl JTUI ¢ OTPAHHYEHHbIMHU
BO3MOKHOCTSIMH 3/10POBbS 1 MHBAJIN/10B

Jis mun ¢ OTpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBbSI M WHBAJIMIOB TIPEIyCMAaTPUBACTCS
nocTymnHas popMa nperocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPE/ICTB, a8 UMEHHO:

— B Me4aTHOM (opme;

- B [Ie4aTHON (hopMe C YBEITMUEHHBIM LIPUPTOM;

- B (hopMe AIIEKTPOHHOIO TIOKYMEHTA,;

- METOJIOM YTEHHs aCCUCTEHTOM 3a/1aHUs BCIYX;

- IpeAOoCTaBIEHUE 3aJIJaHMsI C UCTIOJIb30BaHUEM CYp/IOIIEpPEeBOIa.

JluiaM ¢ OrpaHWYEeHHBIMH BO3MOXXHOCTSIMM 3/10pOBbsI M MHBAJM/aM yBEJIMUYMBAECTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. Jlisi TakWx OOyYarommxcsi MpeayCcMaTpHUBaeTCs
nocTynHas popMa npeocTaBIeHHsI OTBETOB Ha 33/1aHUs, @ UMEHHO:

— MACbMEHHO Ha Oymare;

— HaOOp OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCMOJIb30BAaHUEM YCIIYT aCCUCTEHTA;

- IpeCTaBICHNE OTBETOB YCTHO.

[Tponienypa oueHUBaHHUS pPE3YJAbTaTOB OOYYEHUS JUI] C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH
30POBbS M MHBAJIHJIOB TI0 TUCIUIUIMHE MPEIyCMaTpPHBAET MpEIOCTaBIeHHe WHpopMaruu B (opmax,
alalTUPOBAHHBIX K OTPAaHUYEHUSAM UX 370POBbSl M BOCIPUATHS UH(OpMALIUN:

JI1s1 1M1 ¢ HAPYUIEHUSIMH 3PEeHUst:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B IIe4aTHOW (hopMe YBETUUEHHBIM IIPH(PTOM.

JI1s1 IM1 ¢ HApYLIEHUsIMM CJIyXa:

- B (hopMe AIIEKTPOHHOI'O JOKYMEHTA;

- B Ie4aTHoM (hopme.

J1s1 1ML ¢ HapylIeHUsIMM ONIOPHO-ABUIaTeJbLHOI0 annapara:
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- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,

- B Tie4aTHOU (opme.

[lpu HEOOXOAMMOCTH JUIS JIAI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3[0POBbS M HHBAJIHIOB
MpOLIeAYpa OIICHUBAHMS PE3YABTaTOB OOYUYCHHUS MOXKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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