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No Bunbl yueOHOI nesTenbHOCTH 6 cemecTp Bcero 2910705050003
1 Jlexkumun 32 32 4acoB
2 [IpakTHueckue 3aHATHA 30 30 4acoB
3 JIaGoparopHble paboThI 16 16 4acoB
4 Bcero aynuTopHbIX 3aHATHI 78 78 4acoB
5 CamocrosTenbHas paboTa 66 66 4acoB
6  Bcero (6e3 5x3ameHa) 144 144 4acoB
7 ITogroroBka M cmada SK3aMeHa 36 36 JacoB
8 OOm1ast Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

Ok3ameH: 6 cemecTp
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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 Y4YeToM TpeboBaHWil deaepanabHOro
TOCyIapCTBEHHOTO 00pa3zoBareabHOro cTaHaapra Beiciiero oopasoanus (PI'OC BO) nmo HampaBieHUIO
noarotoBku (crenuanbHocTr) 11.03.02 MHDOKOMMYHHUKAITMOHHBIE TEXHOJOTUHM W CHUCTEMBI CBSI3H,
yrBepxaenHoro 06.03.2015 roma, paccmorpeHa u omobpeHa Ha 3acenanuu kadenpsl PTC 26 anpens
2018 roma, mpotoxon Ne 9.

PazpaboTumk:

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

3aBenyromumii o0ecriednBaromei kad.
PTC C. B. MenuxoB

Pabouast mporpamMma JUCIHUILIMHBI COTNIacoBaHa ¢ (haKyJIbTeTOM U BbIITyCKarolien kadeapoii:

Hexan PT® K. 1O. IlonoBa

3aBeqyroNInid BEITyCKAOIIeH Kad.

TY T. P. 'azu3oB
DKCHEPTHI:

JlotieHT kKadeaphl paIHOTEXHUISCKUX
cuctem (PTC) B. A. I'pomoB

JlotieHT kKadeapsl TeICBUACHUS 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
MOIYJISALHAH, pAa0OTAOIIMX B PA3IMYHBIX AUANa30HaX JTMH BOJIH;
(U3MYECKUX TPUHIUMIOB PAaOOTBI U OCHOBHBIX CXEMHBIX DEIICHUH (QYHKIMOHAIBHBIX Y3JIOB
MIPUEMHHUKA;
0coOeHHOCTEH 00pabOTKU B IPUEMHOM YCTPOMCTBE aHAIOTOBBIX U ITU(PPOBLIX PaIMOCUTHATIOB.

1.2. 3agaum IMCHUIIITHHBI

— OOyyeHHe CTYICHTOB KOMIUICKCHOMY TEXHHMYECKOMY MBIIIJICHUI0O Ha TMpuUMepax pazdopa
MIPUHITAIIOB MOCTPOEHUS M PAabOThI COBPEMEHHBIX YCTPOUCTB IIpHEMa U MPeoOpa30oBaHus PaIriOCUTHAIIOB
Uit (GOPMUPOBAHUS CIIOCOOHOCTH ONTHUMH3AIMH CTPYKTYPBI CUCTEM HU(POBOTO TelepaJaHOBEIIaHHs B
COOTBETCTBHUH C BRIOPAaHHBIMH WJIH 3aJaHHBIMH KPUTEPUSIMH KauyeCTBa;

— O3HAKOMJICHHE CTYJIEHTOB CO CTaHIapTaMd B OOJACTH COBPEMEHHBIX pPaTUONPHUEMHBIX
YCTPOMCTB;

—  O3HAaKOMJICHHE CTYJIEHTOB C TMPHEMHHKaMH, paboTalomuMu B cuUcTeMax IudpoBoro
TeJIepauOBEIIAHHUS.

2. Mecto aucunniimubl B ctpykrype OITIOII

Hucnunnuna «Paguonpuemnsie ycrporictBa» (b1.B.O/1.9) otHocutcs k Onoky 1 (BapuaTuBHas
4acTh).

[IpenumiecTByOUMMH  TUCHUIUIMHAMHY, (OPMHUPYIOIIMMU HayalbHbIE 3HAHUS, SBISIOTCS:
Merponorust M TeXHHYeCcKMEe u3MepeHus, PannoaBromaruka, Paauwonepeparomme ycTpOHCTBa,
Pa3paborka cuctem uudpoBoro TeneBuaeHUs, PacmpocTpaHeHHe paJMOBOIH U aHTEHHO-(UIEpHBIC
ycTpoiictBa,  CurHanbl  37€KTpOCBA3M, (CXEMOTEXHHMKA  TEJIEKOMMYHUKALMOHHBIX  YCTpOICTB,
DNEeKTpOHUKA.

[Tocnenyromumu TUCHUITTMHAMEA SBISIOTCA: CeTH M CHCTEMBl IU(PPOBOTO TEIepaaHOBEIIaHus,
[udposast 00paboTka CUrHANIOB, DIEKTPOMArHUTHAsA COBMECTHMOCTh W YIIPABJICHHUE PAAHOYACTOTHBIM
CIIEKTPOM.

3. TpeOoBaHus K pe3yJbTAaTaM OCBOCHHMS JHCIUIIITHHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIIETYIOIUX KOMIETEHIUI:

— TIK-12 roTOBHOCTBIO K KOHTPOJIKO COOTBETCTBUS pa3padaTbIBA€MbIX MIPOEKTOB U TEXHUUYECKOU
JOKYMEHTALMM CTaHJapTaM, TEXHUYECKUM YCIIOBUSM U JPYTUM HOPMAaTUBHBIM JTIOKYMEHTaM;

— JIK-14 yMmeHueM OCYLIECTBISATh MEPBUYHBIA KOHTPOJIb COOTBETCTBHUSI pa3padaTbiBa€MbIX
IIPOEKTOB M TEXHUYECKOM JIOKYMEHTAallUM HAlMOHAIBHBIM M MEXKIYHAPOJHBIM CTaHAApTaM |
TEXHUUYECKUM PENNIAMEHTaM;

B pesynbrare u3ydeHus IUCUUIUIMHBI O0Y4arOIUNCS JOKEH:

— 3HATh NPUHIMIBI PaOOTHl PAJAUONPUEMHBIX Y3JI0B, OJIOKOB M YCTPOMCTB M MOHHMMAaTh
¢u3nyeckre mporecchl, MPOUCXOAALINE B HUX; 00 MCKAXKEHUSAX HEMPEPHIBHBIX U JUCKPETHBIX CUTHAJIOB
IIPY TIPOXOKJICHUN DPATMOTPAKTa NPUEMHHUKA, O BHAAX IOMEX PAJUONPHUEMY M METOAAX ITOBBIIICHUS
MIOMEXOyCTOWYMBOCTH IIpueMa UHPOpPMaIUU, 00 OCOOCHHOCTAX PaJUONPUEMHBIX YCTPONUCTB PA3INYHOIO
Ha3HAYCHUs.

—  yMeTb IPUMEHSTHh Ha MPAKTUKE METObl aHalN3a M pacyeTa OCHOBHBIX (DYHKIMOHAJIBHBIX
Y3JI0B PaJUONPUEMHBIX YCTPOMCTB; pa3pabaThiBaTh U 0OOCHOBBIBATH COOTBETCTBYIOIIME TEXHUYECKOMY
3aJIaHMI0 M COBPEMEHHOMY YPOBHIO Pa3BUTHS TEOPUM W TEXHHMKH CTPYKTYpHBIE M INPHUHIHUIHAIBHBIC
CXEMBbl PAJHONpPUEMHBIX Y3J0B M YCTPOHCTB € YyYeTOM HX MecTa B CHUCTEeMax IHM(PPOBOIo
TejepauoBelIaHus], YCIOBUN MX OSKCIUTyaTalliH, BKIJIto4ash TPeOOBaHUS 3KOHOMHUKH, OXPaHbl Tpyaa H
OKpYXaroIlel cpeibl, JpPrOHOMHKH M TEXHHUUYECKOW ICTETUKHU; BBHIOMpATh AIIEMEHTHYIO 0a3y ¢ y4eToMm
TpeOOBaHUN MHHMATIOPU3ALMU, HAJEKHOCTH, 3JIEKTPOMATHUTHOW COBMECTUMOCTH, TE€XHOJIOTHYHOCTH,
PEMOHTONPUTOTHOCTH, YI0OCTBA JKCIUIyaTallUd M HSKOHOMHYECKOH S(PQPEKTUBHOCTH; OCYILECTBIATH
CXEMOTEXHHUYECKOE MPOEKTUPOBAHUE Pa3paldaThIBAEMbIX PaJMONPUEMHBIX Y3JI0B M YCTPOWCTB, BKIIIOYAs
pacder SJIEMEHTOB NPUHIUIUAIBHBIX CXEM M TEXHUYECKUX II0Ka3areliel, CTPEMsACh K HUX TEXHUKO-
SKOHOMHYECKOM ONTUMU3ALMM; IPOBOAUTH HATYPHBIM HSKCHEPUMEHT I10 H3MEPEHHI0 OCHOBHBIX
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roKasaresieil ¥ XapaKTepUCTUK PaJIiOTNIPUEMHUKOB U UX (QYHKIIMOHAIBHBIX Y3JIOB.
—  BJAJeTh NEPBUYHBIMU HAaBBIKAMHU HACTPOWKHU WU PETYIUPOBKH PAaTUONPHUEMHON amnmaparypbl
IIPU IPOU3BOJICTBE, YCTAHOBKE U TEXHUUYECKOM HKCIUTyaTalUu.

4. O0beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO0mas TpyIOeMKOCTh JMCIHMIUIMHBI COCTaBIseT 5.0 3aueTHBIX €IUHUIBI M TPEACTABICHA B
tabmuie 4.1.
Tabmuna 4.1 — TpygoeMKOCTh AUCITUTUTHHBI

Bunb! yueOHO e TeNbHOCTH Bcero gacos CemecTpsl
6 cemecTp
AynuTOpHBIE 3aHATHS (BCETO) 78 78
Jlekuun 32 32
[TpakTuyeckue 3aHATUS 30 30
JlaGopatopHbie pabOTHI 16 16
CamocrosTenpHas paboTa (Bcero) 66 66
Odopmiienre 0T4eTOB 110 JTabOpPaTOPHBIM padboTam 12 12
[TpopaboTKa JIEKITMOHHOTO MaTepuaa 28 28
[ToaroroBka K MpakTU4YECKUM 3aHATHSAM, CEMUHapam 26 26
Bcero (6e3 ax3amena) 144 144
[ToaroroBka u crada sK3aMeHa 36 36
OO01mast TpPyI0eMKOCTh, 9 180 180
3aueTHbIe EquHHAIIB 5.0 5.0

5. ConepxaHue TMCUMILTUHBI

5.1. Pazaesnsl JUCHUIIMHGLI 1 BUABI 3AHATHI
Paznenbl TUCHMIUIMHBI U BUABI 3aHATUH IPUBEICHBI B Ta0uie 5.1.
Tabmuna 5.1 — Pa3gensl AUCIUIUIMHEL U BUBI 3aHITHH

= e & 2 '§ 2 =
= £ ¢ ¢ g%  §E
By 3 s < FoS 2 0
Haspanwust pa3fenoB TUCIUATUTHHBI & ) a, = o 2 5
~ B ¢ & 83 &%
= = @) M @ @ S
6 cemecTp
1 BBenenue 1 0 0 4 5 TIK-12, IIK-14
2 Bxonnble ycrpoiictBa PY 4 6 8 12 30 IIK-12,TIK-14
3 Yeunurenu paauouactotsl (YPY) PY 2 4 4 19 [IK-12,I1K-14
4 TIpeo6pazosarenu yactotsl (ITH) PY 8 6 0 22  TIK-12, IIK-14
5 Yeunurenu npoMeXyTOYHON 4acTOThI 4 4 0 14 1IK-12,I1K-14
(YIIU) PY
6 [leTrekTopsl (AEMOYISTOPHI) 6 4 4 9 23 | IIK-12,TIK-14
paguocuraaios PY
7 Cucrembl aBTOMaTHYECKOIO 2 2 0 4 8 I1K-12, [1K-14
perynupoBanusi PY
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8 Pagumonomexu v 4yBCTBUTEIBLHOCTH PY

12

I1K-12, I[1K-14

9 Hudposas nemonynsuus B PY

[IK-12, IT1K-14

10 3akirouenue

I1K-12, I1K-14

O = NN
o O ol b
o O o o
o b~ M~ O

11 IIpoexTrpoBaHUE paAHOIPUEMHOIO
yCTpOicTBa

Hroro 3a cemectp 32 30 16 66
Htoro 32 30 16 66

144
144

5.2. Conep:kanue pa3aesioB M CHUIIMHBI (110 JEKIUSIM)

ConeprkaHue pa3eioB JUCIUILINH (TI0 JIEKIMSIM) PUBEICHO B TadmuIe 5.2.

Tab6muia 5.2 — Coaeprkanue pa3aeaoB AUCHUIUIAH (110 JICKIHSIM)

HasBanus paznenos CopeprkaHue pa3esioB JUCHUITUHBI 10 JEKIUSIM

TpyroeMKoCTb,

q
dopMupyembie
KOMIETEHIUU

6 cemecTp

1 BBenenue O0beM, coiepkaHue, BUIBI 3aHITHHA U (POPMBI
OTYETHOCTHU o nucuuiuinae.Mecto PY B
paanokanaie nepenadn nHpopmarw. O000meHHas
cTpykrypHas cxema PY. OcHOBHbIE TEXHUUYECKHUE
XapaKTepUCTUKH PY: 4yBCTBUTEIBHOCTB;
30U PATENbHOCTh; YaCTOTHBIN Tuana3zoH paboTsl
(dacrotHblii 1aH PY); nuHelHble U HETMHEIHBIC
WCKAKEHUS; TMHAMUYECKUN TUana30oH 10 BXOJHOMY
curnany.Knaccudukaiys THIIOB U CTPYKTypHBIE
cxeMsl PY: 1eTeKTOpHOrO; NpsMOro yCUJICHHUS;
TeTepOIMHHOIO; CYNIEPreTEPOANHHOTO; MPSIMOTO
peoOpa3oBaHusl; pETeHEPAaTUBHOIO;
CylieppereHepaTuBHOrO. JieMeHTHas 6a3a
PaIMOTPUEMHBIX YCTPOMCTB

[K-12,
[1K-14

Hroro

2 Bxoanble ycTpolicTBa ~ OKBHUBAJIEHTHBIE CXEMBI U TapaMeTpbl IPUEMHBIX

Py AQHTEHH: OTKPBITBIX HEHACTPOECHHBIX; OTKPBITHIX
HACTPOEHHBIX; PAMOYHBIX; (hePPUTOBBIX
(MarauTHBIX).ITapameTpsl napasmiensHOTo U
MIOCJIEZI0BATENIbHOTO KosiebarenbHbix LC-
KoHTYypoB. Tpanchopmupyrole cBoiicTBa
MapajuIeIbHOTO KOHTYpa.MI3MeHeHne XapakTeprucTuK
LC-konTypoB npu nepectpoiike. Bxonusie nenu (BLI)
PY npu pa3nnuHbIX CBS35SX C HEHACTPOCHHOU
AQHTEHHOM: C EMKOCTHOM CBS3bI0; C UHAYKTUBHOMN
CBA3bI0; C KOMOMHHUpPOBaHHOM cBs3bto. BIl PY npu
HACTPOEHHO! aHTeHHe. YacToTHas n30MpaTeabHOCTh
(punsrpanus) BL[.Onexrponnas nepecrpoiika Bl B
nuarnazoHHbIX PY.OcoGennoctu BII ynbTpaBbICOKHX
gactot (YBY).

[K-12,
[1K-14

Hroro
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3 Yeunurenu Ha3nauenue, cxeMbl 1 OCHOBHBIC TTapameTpsl Y PU. 2 IK-12,

panuouactotsl (YPYU) PY  Pexum cornacoBanus.OcoOeHHOCTH [1K-14
nepectpanBaeMmbix YPY.Ycroitunocts YPUY n
CHOCOOBI MOBBIIEHUS YCTOHYUBOCTH. YacTOTHAS
n30uparenbHOCTh. JINHEHHbIE HCKAXKEHUS B
YPY.Henunelnnble uckaxenus B Y PU: uckaxxenus
¢dbopmbel AM curnana; OJ10KHpOBaHHE CUTHAJIA
MIOMEXOM; MePEKPECTHBIE NCKAKEHHUS;
MHTEPMOIYISILINS; BTopuyHas Moayssiius. CrocoOsl
MUHHMMH3ALUNA HETUHEHHBIX
ncKaxeHn.OCOOCHHOCTH TEXHUYECKOMN peain3aiuu
YPY pa3nuyHbIX YaCTOTHBIX JHANIA30HOB.
Manomymsinue YPY. Mukpomunuatriopuszanus YPY
C MCTOIh30BAHUEM COBPEMEHHOM 3JIEMEHTHOM 0a3bl.

Hroro
4 TIpeobpa3zoBarenu HaznaueHue, cocTaB, CXeMbl U OCHOBHBIE ITAPaMETPbI 8 [K-12,
yactotsl ([T4) PY ITY.CnektpanbHblil COCTaB BBIXOJTHOTO TOKa [1IK-14

onHoHanpasieHHoro ITY. YacroTHas XxapakrepucTuka
uaeanbHoro JunerHoro 114, kpyrusna
peoOpa3oBaHus, JTONOIHUTEIbHbIE KaHaJIbI
npuema.HacToTHast XapaKTepUCTUKA HEJTMHEHHOTO
[TY.MaTepdepeHnrnoHHbIe CBUCTHI ((DOKYCHI
JIOTIONTHUTENBHBIX KaHaoB npuemMa [14).
Homorpammer 1yist onipeneneHust pokycoB
JIOTIOJTHUTENBHBIX KaHasioB npuema I14.Henunelinbie
uckaxxeHud B [IY4 npu kBagpaTnyHOM U JINHEWHO-
JIOMaHHOHW BOJIbTaMIIEpHOH Xapaktepuctuke (BAX)
cmecutenst (CM), BO3MOKHOCTD HCKITFOUCHHS
HEKOTOPBIX JOIMOJHUTENIbHBIX KaHAJIOB IpUeMa
IT4.TpeboBanus k rerepoaunam [1Y. I'ereponun Ha
OCHOBE KBapLIEBOTO CHHTE3aTopa 4acToThl. CBOMCTBA
OanancHbIx U Oubanancuoro CM.Bri6op
IIPOMEKYTOYHOM YaCTOThI CyNIEpreTepOANHHOIO
npueMHuka. Heo0xoqumocTh 1 0COOEHHOCTH
JBOHHOTO peoOpa3oBaHust yacToThl. ConpsKeHne
HACTPOEK MIPECENIEKTOPA U T€TEPOIUHA B
cyneprerepoauHaoM PY.Mertozasl yBennueHus
u30uparenbHOCTH PY M0 1ONOTHUTENEHBIM KaHaIaM
npueMa (pUIbTPbI-IPOOKH, PUIBTPHI-IBIPKH).

Hroro
5 Veummrenn HaznaueHnue, 0COOEHHOCTH CXEM M OCHOBHEIE 4 I1K-12,
IIPOMEKYTOYHOU yacToThl napamerpsl YIIY. VIIYU ¢ pacnpenenennon [1K-14
(YII4) PY n3ouparenbHoCcTh0. Koaddumment

IPSAMOYTOJIBHOCTH, (DYHKIIMS PACIIUPEHUS TIOJOCHI,
bynkms yewrenns s YITU-1, YITY-2, VITY-3,
VIT4Y-4. CpaBHEeHHE CBOWCTB 1O U30UPATEIIbHOCTH U
ycunnennto YIIY paszsasix Tunos. YIIY ¢
COCPeI0TOYEHHOM n30upaTeabHOCThI0.OCO0EHHOCTH
YCUJIEHUS PaIHOMMITYIIbCHOTO curnana. Ilepexonneie
xapakrepuctuku YIIY paznuynsix
tunoB.OcobeHHOCTH MUKpoMuHUaTiopu3anun YITY.

Hroro 4
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6 JleTexTopsl
(nemMomynaTopsl)
paguocuruaios PY

JnonHbie aMIuUTyHbIe neTeKTOphI (A /],
MOCJIeI0BATENbHBIN U MapajieIbHbIi), CXEMBI,
MPUHIMN AEHCTBUS, TapaMeTpbl. KBagparuunoe
JIETEKTUPOBAHUE, €r0 HENOCTATKU.JInHETHOE
JIETeKTUpOBaHuE.JIMHEITHbIE M HEJTMHEWHbBIE
UCKaxeHUs quoaHbIx AJl.I'erepoanHHbII
(acuaxponnsii) gerexrop (I'/]).Da3oBbrit
(cunxponuslit) gerexrop (D). YactoTHbie
netektopsl (YJ1): 4acTOTHO-aMITTUTYIHBIN; YaCTOTHO-
(a30BbIil; TPOOHBII; UMITYIIECHO-
cuetHbIi.IlomexoycroriunBocTh YJ[ kK rapMOHHYECKOM
nomexe, noporosoe cpoiictso Y/I[.Peakuus Y/[ Ha
IIYMOBYIO ITOMeXY. DPPEKTUBHOCTH MOAABICHUS
IIYMOBOM NTOMEXH MPH MPEIbICKAKEHUSIX CUTHAJA
MOJYJSILIUM B MEPEJATUNKE U UX KOMIICHCAIUU B
PY.mnynscubiiil nerexrop (M/1). Bpems
YCTAHOBJICHUS U BpEMS cliajia MepexXoaHOon
xapakrepuctuku.[Iukossiit nerexrop (I1J). Yenosue
MTUKOBOTO pexuMa paboThl.

Hroro

[1K-12,
[IK-14

7 Cuctemsl
ABTOMAaTHUYECKOIO
perynupoBanus PY

CucTtemMbl aBTOMaTuy€CKOro PeryJIupOBaHUs YCUIICHUS
(APY) PV. IIpoctass APY ’nazan’, “3aaepxanHas’,
’ycunenHas”’. TpeboBaHuUs K LEMSIM CUCTEM
APY.CucreMbl aBTOMaTH4€CKOM MOACTPONKA YaCTOTHI
rereponuna (AITYI): ctaTuueckas; acraTudeckas.
TpeboBanus k nemsim cuctem AITYT.

Hroro

[1K-12,
[1IK-14

8 Pagunonomexu u
YyBCTBUTEIBHOCTL PY

HcToununku 1 KiaccuuKaus noMex pajuornprueMy
(BHEUIHHX IIyMOB). XapaKTEePUCTHKH aTMOC(HEPHBIX,
IIPOMBIIIUIEHHBIX U KOCMUYECKUX IIIYMOB.
AOCOIIIOTHAs U OTHOCUTEJbHAS IIIyMOBast
TEeMIIEpaTypa IPUEMHBIX aHTEHH. BHyTpeHHUE IIyMbl
PV. KoaddunuenT mryma u nrymoBas temneparypa
IIpreMHHKA. MeTOobI TIOBBIIICHHUS
OMEX0YCTONYMBOCTU.OLIeHKa UyBCTBUTEIBHOCTH PY
C HAaCTPOCHHOW aHTEHHOM, C HEHACTPOECHHOU
aHTCHHOM, C MAarHUTHOM aHTCHHOI. Bo3MOXKHBIS
MEpBI TIOBBIIIEHNS YyBCTBUTEIBHOCTH PV.

HUrtoro

[1K-12,
[1IK-14

9 Lludposas
nemoxnynsuus B PY

10 3akirouenue

JeMonynsauus Ha OCHOBE BbIJIEIECHUS KOMILIEKCHON
aMILIUTYBI CUTHAJIA IPOMEKYTOYHOM YaCTOTHI ITPU
MOMOIIIH U(DPOBBIX KBAAPATYPHBIX
npeoOpazoBareneil. Beinenenrne KOMIUIEKCHOM
aMILTUTYABl U3 aHAJIOTOBOTO CUTHAJIA TPOMEKYTOUHOM
'—IaCTOTBI.BI)I)IeJ'IeHI/Ie KOMILJIEKCHOU AMIUIMTYOBI U3
OIM(PPOBAHHOTO CUTHAJIA MPOMEKYTOUHOU YaCTOTHI.

HUroro

[IpoektupoBanue u pacuet PY 1o 3aganHbIM
MOKa3aTelsaM (KpUTEepPHUsiM) KauecTBa ¢
HCTIOJB30BAaHUEM COBPEMEHHOW 3JIEMEHTHOMN
0a3p1.MeTOMbI KCIIEPUMEHTAILHOTO UCCIIeIOBAHUS
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napameTpoB PY u ux GyHKIIMOHATBHBIX
y3noB.Hampasnenus, npo0ieMbl U ePCIIEKTUBBI
pazButus PY ms PJIC cneumnanbHOTO Ha3HAUYCHUS.

Hroro 1

Hroro 3a cemectp 32

5.3. Pa3nesbl AMCHMILNIMHBI M MEKIMCUMILIMHAPHBIE CBSA3M € 00eCeYnBAIIUMU (MPeabIAy M)
U o0ecneynBaeMbIMU (NMOCJAEAYIONIUMHE) JUCHUIIIMHAMUA
Paznenbl qUCIUTIIMHBI M MEKIUCIUTIIMHAPHBIC CBSI3M C 00CCIEUMBAOITUMU (MPEABITYIIUMHA) U
obecrnedrnBaeMbIMHE (TTOCIICIYIOMIMMHI ) TUCIUTUTHHAMY TTPEICTABICHBI B Tabmuiie 5.3.
Tabmuma 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXAUCITUTUTMHAPHBIE CBS3H

Ne paznenoB qaHHOW MUCHMIUIMHEL, IJIs1 KOTOPBIX HEOOXOUMO U3yUCHHE
00€CIIeUnBAIOIMX U 00ECIEUNBAEMBIX JTUCIIUILINH

1 2 3 4 5 6 7 8 9 10 11

[IpenmecTByromMe TUCIUTLTAHBI

HaumenoBanue
TUCIIUILINH

1 Metponorust u

+ + + + + + + +
TEXHUYECKHE U3MEPEHUS

2 PaguoaBromMaTuka +

3 Papuonepenatomiye + +
YCTPOWCTBA

4 Pa3paboTka cuctem + + + + + + + + +

U(POBOTO TEICBUICHHUS

5 Pacnpocrpanenue
PaJMOBOJIH M aHTEHHO- + + + + + + +
bunepHsie ycTpoiicTa

6 CurHaisl 3EKTPOCBSI3U + + + + + + + + +
7 CXeMOTexXHHKa

TEJICKOMMYHHMKAIIMOHHBIX + + + + + + + + +
YCTPOMCTB

8 DnexTpoHuKa + + + +

[Tocnenyromye TMCUUATUIAHBI

1 CeTH ¥ CUCTEMEI

nuudposoro + + + + + + + +
TeJIepauOBEIIaHUs

2 Hudposas obpaboTka +
CUTHAJIOB

3 DnekTpoMarHuTHas
COBMECTUMOCTh U
yIpaBlIeHUE + + + + +
pParoYaCTOTHBIM
CIIEKTPOM

5.4. CooTrBeTcTBHE KOMIIETEHUM M, GopMHUpPYyeMbIX IPH U3YYEHUH IMCUHUILIMHbI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHILUH, (OPMUPYEMBIX MPHU HM3YYEHUH AUCLUIUIMHBI, M BUIOB 3aHATHH
MpeJICTaBlIeHo B Tabnuie 5.4.
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Tabnuma 5.4 — CooTBeTCTBHE KOMIIETECHIMH, (OPMHUPYEMBIX NMPH H3YYEHUH AUCIUIUIMHBI, ¥ BHJOB

3aHITUH

< Bunp! 3ansatui

=

=

. .

) = [t} G

5 g & S 8 @DOpMBI KOHTPOJIS

= (] v .

= = < © =

o o, < [a+]

ba = = O

I1K-12 + + + + JlomarHee 3agaHue,
KoHcITekT caMOImoaroToBKH,
3amuTta otyera, OTYET 110
nmabopaTopHOi padore,
Omnpoc Ha 3aHsaTHX, Tect
[1IK-14 + + + + JlomamHee 3agaHue,
Koncnekr caMonoaroToBKH,
3amura otyera, OTYET MO
naboparopHoii paboTe,
Ompoc Ha 3aHsATHAX, TecT
6. UuTepakTuBHbIE MeTOABI U (GOPMBI OPraHU3aLHUN 00yUYEeHH S
He npenycmorpeno PYIIL.

7. JIabopaTopHbie padoThI
HanmenoBanue 1abopaTopHbIX paboT npuBeaeHo B Tabmnuie 7.1.
Tabnuua 7.1 — HaumeHoBaHue 1ab0opaTopHbIX paboT

3 o]
2 Z =
3 = =
o =
E > 0
HasBanus paznenos HaumeHnoBanue 1abopaTopHbIX padoOT s 7 S5
o S E
S g =
e S g
= S}
6 cemecTp
2 Bxoansle ycTpoiictBa  MccnenoBaHue konebaTeapHOro KOHTypa ¢ 4 [K-12,
Py IIEKTPOHHOM NEPECTPOUKON YaCTOTHI. [1K-14
HccenenoBanne quana3oHHON BXOJAHOMW LENU IIPU 4
Pa3IMYHBIX CBA3AX C HEHACTPOCHHOI aHTEHHOI.
Hroro
3 Yeunurenu HccnenoBanue 1uana3oHHOTO CEEKTUBHOTO 4 [K-12,
pamuouactotsl (YPY) PY  ycunutens paamnodacToThl. [1K-14
Hroro
6 JleTexTopsl HccnenoBanyue aMIUIMTYAHOTO AETEKTOPA. 4 [1K-12,
(meMomynaTopHI) Vitoro I1K-14
paguocursaios PY
Hroro 3a cemectp 16

8. IpakTHyeckue 3aHATHS (CEMUHAPHI)
HanMeHnoBaHMe MpakTHUECKUX 3aHATUN (CEMUHAPOB) MPUBEACHO B Tabmwie 8.1.
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Tabnuma 8.1 — HanMeHOBaHUE MPaKTUYECKUX 3aHATHH (CEeMHUHAPOB)

v L =
5 i3S
g 2 5
HasBanus pasnenon HanmMeHnoBaHMe MpaKTHUECKUX 3aHATUHA (CEMUHAPOB) 5= S8
o S E
=
= £i
= S
6 cemecTp
2 Bxoauele yctpoiictBa  Pacuer mapameTpoB napajijiebHOIoO U 2 I1K-12,
Py MOCTIeIOBATENILHOTO KOJIEeOATEIbHBIX KOHTYPOB. [1IK-14
Pacuer mapamerpoB Bl] ¢ HeHacTpoeHHBIMU 2
AHTCHHAMH.
Pacuer mapamerpoB BI] ¢ HacTpoeHHBIMH aHTEHHAMM.
Hroro
3 Yeunurenu Pacuer mapamerpoB YPU ¢ dpukcupoBanHOi [K-12,
panuouactotsl (YPY) PY  nHactpoiikoii. [1IK-14
Pacuer napamerpoB nuana3zoHHbix YPUY. 2
Htoro 4
4 TIpeoOpa3zoBarenu Pacuer napamerpos [1Y ¢ kBagparnynoit BAX CM. 2 [K-12,
sactots (1) PY Pacuer mapametpos 1Y c iunHeliHo-10MaH0#t BAX 2 IIK-14
CM.
Br160p npoMexyTouHOM YacTOTHI 2
cynepreTepoauHHoro PY.
Hroro
5 Yeunurenu Pacuer napamerpos YIIY. [K-12,
NPOMEKYTOYHOH JaCTOTBI 1y oro [1K-14
(YITY) PY
6 [lerexTopsl Pacuet mapamerpoB A/I. 2 [K-12,
(nemozynATOpI) Pacyer mapamerpos Y/I. 2 TK-14
panuocursanos PY
Hroro 4
7 CucreMsl Onenka napamerpos cucteMsl APY u cucremsr AITY. 2 [K-12,
ABTOMATUYECKOTO Vrtoro 2 [1K-14
perynupoBanus PY
8 PagnomnomMexu u OueHka 4yBCTBUTENBbHOCTU PY ¢ HacTpoeHHBIMU 2 T1K-12,
YyBCTBUTEIBHOCTH PY AQHTEHHAMH. [1IK-14
OueHka 4yBCTBUTENBHOCTU PY ¢ MarHuTHOM 2
AHTEHHO.
Hroro 4
Hroro 3a cemectp 30

9. CamocTosiTe/ibHasi padoTa

Buasl camocrosiTenbHON paboThl, TPYAOEMKOCTh U (OPMUpPYEMbIE KOMIIETEHIIMH PE/ICTABIEHBI B

Tabmume 9.1.
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Tabnuia 9.1 — Buibl caMocTosTeNbHOM paboThl, TPYAOEMKOCTh M (hopMUpyeMble KOMIETCHLIUU

3 o]
s Z 5
2 = g
v < o !
Bunbl camocTosTensHON g 29
Ha3Banus pa3znenos 5 S0 @opMBbI KOHTPOJIA
paboThI 3 S B
& o =
2 o2
= S
6 cemecTp
1 Beenenue [TpopaboTKa JEeKIIMOHHOTO 4  TIK-12, Koncnekr
Marepuasa [1IK-14 CaMOIOAroTOBKH, TecT
Uroro
2 BxojaHbIe yCTpOCTBa IToaroroBka k [1IK-12, JloMarrHee 3aganue,
Py MPAKTUYECKUM 3aHATHUSIM, IIK-14 3amuTa otyera, KoHCIIEKT
CeMHUHapaM caMonoAroToBku, Ompoc
Ha 3aHATUAX, OTUeT I
[IpopaboTka JIEKITMOHHOTO 2 a63a ’9 g 0
Marepuaia nabopaTopHoil padore,
Tecr
OdopmiieHHEe OTYETOB 110 6
J1ab0paTopHBIM paboTam
Htoro 12
3 Yeunurenu [ToaroroBka k 4  TIK-12, Jomamnee 3aganue,
panuouactotsl (YPY) PY  mpaktuueckum 3aHSITHUSM, [1K-14 3amura otyera, Koncrekr
CceMHHapam caMonoaroToBku, Ompoc
[TpopaboTka JIEKITMOHHOTO 2 HagaHHTHHX’ PquT 1o
TOPHOM T
Marepuana JabopaTopHOi padore,
Tecr
Odopmienne 0T4eTOB 10 3
nabopaTopHBIM paboTam
Hroro
4 TIpeobpazoBarenu ITonroroBka k [1K-12, [Jlomaminee 3ananue,
yactoTsl (IIH) PY MIPAaKTUYECKUM 3aHATHSIM, [1K-14 Koncnekr
CeMHUHapaMm caMonoAroToBku, Onpoc
Ha 3aHsATHAX, Tect
[IpopaboTka JIEKITMOHHOTO 4 a3a » 1€C
Marepuana
Uroro
5 Yeunurenn IToaroroBka k [1K-12, Jlomalinee 3agaHue,
IIPOMEKYTOYHON YaCTOThI ITPAKTUYECKHUM 3aHATHSIM, [1K-14 Koncnekr
(YIIU) PY ceMUHapaMm caMonoAroToBku, Onpoc
Ha 3aHATHAX, TecT
[TpopaboTka JTEKITMOHHOTO 2 asa > 16C
Marepuana
Uroro
6 JleTexTopsl [ToaroroBka k [TK-12, Jomamnee 3aganue,
(TeMoymIsSITOpPHI) MPaKTUYECKUM 3aHATUSIM, [1K-14 3amura otyera, Koncrekr
paguocuraaios PY ceMHHapam caMoIoAroToBkH, Onpoc
[TpopaboTka ITEeKIIMOHHOTO 2 Ha 3aHATHAX, OTHeT 110

Marepuana

nmabopaTopHoi padote,
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OdopmiteHre 0T4eTOB 1O 3 Tect
nabopaTropHbeIM paboTam
Hroro
7 Cuctemsl [ToaroroBka k [1K-12, JomamHee 3aganue,
aBTOMAaTUYECKOTO MPAKTHYECKUM 3aHATHIM, [1K-14 Koncmnekr
perynupoBanus PY ceMHuHapam camoIoaroToBku, Omnpoc
[TpopaboTka JIEKITMOHHOTO 2 Ha 3aHATHAX, TecT
Marepuasna
Uroro
8 Paguomnomexu u IToaroroBka k [1IK-12, JloMarrHee 3aganue,
4yBCTBUTEJIBHOCTHh PY [IPAKTUYECCKUM 3aHATHUM, I1K-14 Koncnekr
ceMUuHapam camoroarotToBku, Omnpoc
Ha 3aHsATUsX, Tect
[TpopaboTka JIEeKIIMOHHOTO 2 asa » 18C
Mmarepuala
Uroro
9 Ludposas [TpopaboTka JIEKITMOHHOTO IK-12, Koncnekr
nemoxnynsiuus B PY Marepuasa [1K-14 CaMOIIOATOTOBKH, TecT
Hroro 4
10 3akmroueHue [TpopaboTka JIEKITMOHHOTO [IK-12, Tect
Marepuaia [1K-14
Hroro 4
Hroro 3a cemectp 66
ITogroroBka u cmada 36 OK3aMeH
JK3aMeHa
Hroro 102
10. KypcoBas pa6ora (mpoeKr)
He npenycmorpeno PYIIL.

11. PeliTuHroBasi cucreMa JJIsl OLEHKH YCIIeBaeMOCTH 00y4ar0IMXCst

Tabnuma 11.1 — banibHbIe OIIEHKH 711 2JIEMEHTOB KOHTPOJISI

11.1. BanabHbIe OLCHKH JJIA 3JIEMCHTOB KOHTPOJIsA

N . MaxkcuManbHBIN
. MaxkcumatbHBIT MaxkcumatbHBIT
OneMeHTHl yueOHOU 0a 3a mepuosa Bcero 3a
6amt Ha 1-yto KT ¢ Gann 3a nepuon
JESITETbHOCTH mexnay 2KT u na cemMecTp
Hauana cemectpa Mexnay 1KT u 2KT
KOHEI[ CeMecTpa
6 cemecTp
JloMarrHee 3aganue 6 6 18
3amura oTueTa 12
Koncnekr 4 10
CaMOTIOATOTOBKH
Ornpoc Ha 3aHATHIX 2 2 6
Otuert no naboparopHoii 12
pabote
Tect 4 4 4 12
12

CornacoBaHa Ha noptane N2 25008




Hrtoro makcumym 3a 16 27 27 70
nepuo

DK3amMeH 30
Hapacraromum urorom 16 43 70 100

11.2. Ilepecyer 02J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 60amIoOB B OLIGHKHU 32 KOHTPOJIBHBIC TOUYKH MpeIcTaBiieH B Tadbymie 11.2.
Tabmuma 11.2 — IlepecueT 6ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU

bayuel Ha 1aTy KOHTPOJIBHOM TOYKHU Onenka

>90% ot MakcuMaIbHOU cyMMBbI OaioB Ha naty KT 5

Ot 70% 1o 89% ot MakcuManbHON cymMMbl OaioB Ha nary KT

4
Ot 60% 1o 69% oT MakcuMaabHON CyMMBI OaiT0B Ha aary KT 3
2

< 60% ot MakcuMasbHOU cCyMMBbI O6astoB Ha gaty KT

11.3. Ilepecyer cymMMbl 0a/1J10B B TPAAUIIHOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
[lepecueT cymmbl OaJIJI0B B TPAJAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBIeH B TaOnulle
11.3.
Tabmuma 11.3 — IlepecueT cyMMbI OaJUIOB B TPAAULIIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY

Hrorosast cymma Ganos,

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

IK3aMeH

5 (ommuHO) (3a4TEHO) 90 - 100 A (OTIMYHO)
85 -89 B (ouenp xoporiio)

4 (xopo1o) (3a4TeHO) 75-84 C (xopormro)
70-74
65 - 60 D (ynoBneTBOpUTEIHHO)

3 (YAOBIETBOPHUTENIHHO) (3a4TEHO) 60 - 64 E (HocpeAcTento)
2 (HeyROBIICTBOPHTE L HO) (HE Huxe 60 6amios F (meynoBneTBopHUTENBHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE O00ecrieyeHue TUCHUIINHBI

12.1. OcHoBHas aUTEpaTypa
1. VerpoiictBa npuema u o6paboTku curHanos: YueOHoe nocobue / [lymkapes B. II. - 2012.
201 c. [OnexktponHBI pecypc] - Pexum goctyma: https://edu.tusur.ru/publications/1519, nara
obpamenus: 07.05.2018.

12.2. lonoiHuTeAbHAS JUTEpPaTypa
1. Onumyk A.I. u np. Paguonpuemusle ycrpoiictBa: YuebHoe mocoOue Juist By30B. — MUHCK:
Hogoe 3nanue, 2006. 240 c. (nanuuue B 6ubnnotexke TYCYP - 54 3k3.)
2. [TMammxoB B.B. Pagmonpuemnsie ycrpoiictBa. M.: Pamuo u cBsa3pb, 1984. — 392 c. (Hayimune B
oudmmoreke TYCVYP - 63 3k3.)

12.3. YueOHO-MeTOqUYECKUE TOCOOUS

12.3.1. YueOHO-MeTOAMYECKOE NTOCOOHE 10 NPAKTHYECKUM 3aHATUIM M CAMOCTOSITE/ILHON padoTe
NPH NOATOTOBKE K HUM
1. «Paguonpuemusie ycrpoiictBay: COOpHUK 3a1a4 U ynpaxHenuit / Menuxos C. B., SIkymesuy
I H. Ilymkapes B. II. - 2015. 94 c. [OnexkrtpoHHsni pecypc] - Pexum pgoctyna:
https://edu.tusur.ru/publications/4939, nara o6pamenus: 26.04.2018.
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12.3.2. Y4yeOHO-MeTOAMYECKHE TTOCOOUS 10 JJA0OPATOPHBIM PadoTaM M CAMOCTOATEILHO padoTe
NP NOArOTOBKE K HUM

1. HccnenoBanue KoyeOaTelIbHOTO KOHTYpa C 3JEKTPOHHOM MEpecTpOHMKON YacTOThI: YueOHO-
METOIMYECKoe Mmocodue 1o jJaboparopHoit pabote B kommbroTepHoi cpeae QUCS / IMymkapes B. II. -
2012. 25 c. [DOnekrponuslii pecypc] - Pexum moctyma: https://edu.tusur.ru/publications/1575, nara
obpamenus: 26.04.2018.

2. Pagmonpuemnsle ycrpoiicTa: MccienoBanue AMana3oHHOTO MPECENEKTOpa MPU Pa3InIHbIX
CBSI3SIX C HEHACTPOEHHOW aHTEHHOW: MeToauueckue yKa3aHHs 1O BBIIOJHEHHIO J1a0OpaTOpHBIX padboT /
[Mymxapes B. II. - 2016. 39 «c¢. [Onekrponusii pecypc] - Pexum  jgocryna:
https://edu.tusur.ru/publications/6534, nara ooparuenus: 26.04.2018.

3. MHccnemnoBanue aMIUTHTYIHOTO JETEKTOpa: Y4eOHO-METOIUIeCcKOe OCOOHe 1o IabopaTropHoOit
padore / Ilymkapes B. II. - 2012. 25 c. [DnekrpoHHbli pecypc] - Pexum npocryma:
https://edu.tusur.ru/publications/1622, nata oopamenus: 26.04.2018.

4. VccnemoBaHue AMANa30HHOM BXOMHOW ILIENM TNPH PA3IUYHBIX CBA3SIX C HEHACTPOEHHOM
aHTCHHOW: Y4eOHO-MeToquYecKoe mocobue mo Jraboparopuoit pabore B kommberorepHoi cpene QUCS /
I[Iymkapes B. II. - 2012. 27 c¢. [OnekrpoHHslii pecypc] - Pexum  pocryma:
https://edu.tusur.ru/publications/1576, nara ooparuenus: 26.04.2018.

12.3.3. lonosiHUuTE/IbHOE YUeOHO-METOAMYECKHE MOCOOHSI 110 CAMOCTOATEILHOI padore

1. CamocrosrenbHass paboTa CTyOeHTa MpU U3YYCHHHM JUCHUIUIMH  MaTeMaTU4ecKo-
€CTECTBEHHOHAYYHOT0, 00mIenpodecCHOHaNBbHOTO  (MpOo(eCCUOHAIBHOI0), CIEIHAIBHOTO  ITUKIIOB!
YyeOHo-MeToquUecKOe mocodue 1mo camocrostensHoil padote / Komorpusos B. A., Menuxos C. B. -
2012. 9 c. [DnexrponHbli pecypc] - Pexum nocryma: https://edu.tusur.ru/publications/1845, nara
obpamenus: 26.04.2018.

12.3.4. YueOHO-MeTOMYeCKUEe MOCOOUS IS JIMI C OTPAHNYEHHBIMHM BO3MOKHOCTSIMH 310POBbSI H
WHBAJIHI0B

Y4eOHO-METOAMYECKUE MAaTePUAIIbI ISl CAMOCTOSTEILHON M ayTUTOPHOIN paboThl 00y4YarOIIMXCSI
M3 4Yucia I ¢ OrpaHu4CHHBIMU BO3MOKHOCTSAMMU 3J0POBbA U MHBAJIMAOB IMMPECAOCTABIAIOTCA B q)opMax,
aIaTHPOBAHHBIX K OTPAHMYCHHUSM UX 37I0POBbSI M BOCIPUATHS HH()OPMALIHH.

JJ1s1 JINI ¢ HApYIIEHUSIMM 3PeHUst:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B Tie4aTHOU (hOpME YBEITUUCHHBIM IIPHQPTOM.

JIJ1s1 JIN1 ¢ HAPYIIEHUSIMH CJIyXa:

— B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

- B MIe4aTHO (opme.

JlJ1s1 JINI ¢ HAPYIIEHUSIMHM OTIOPHO-IBUTATEJILHOTO anmapara:

— B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

— B reyaTtHoi opme.

12.4. TipodeccnonaibHbIe 6a3bl JAHHBIX U HH()OPMAIIMOHHbIE CIIPABOYHBIE CHCTEMBbI

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

2. https://edu.tusur.ru — mayuHo-o6pa3oBarensHblii moptan TYCVYP.

3. https://lib.tusur.ru/ru/resursy/bazy-dannyh — 6a3bl maHHBIX, WH(OPMAIMOHHO-CIIPABOYHBIC
MOUCKOBBIC CHCTEMBI.

13. MarepuaibHO-TeXHHYecKOe o0ecniedeHHe TUCHUILINHBI U TpedyeMoe NpOrpaMMHoe
o0ecneyenne

13.1. O0mue TpedGoOBaHUsI K MATEPHAJBLHO-TEXHUYECKOMY U IPOIPAMMHOMY 00ecIie4eHH 0
AMCUMILTNHBI

13.1.1. MarepuaJIbHO-TEXHHYECKOE M IPOrPaMMHOe o0ecredyeHne IS JJeKIMOHHBIX 3aHATH I
Jis mpoBeneHus 3aHATUN JIGKIMOHHOTO THUIA, TPYNIOBBIX W WHAWBUIAYAJIBHBIX KOHCYJIBTAIUH,
TEKYLIETO KOHTPOJA U HpOMG)KyTO‘-IHOfI aTTCCTAllMU HCIIOJB3YCTCA yqe6Ha${ AyaIUTOpHA C KOJIHMYCCTBOM
MOCAJOYHBIX MECT HEe MeHee 22-24, 00opyoBaHHas TOCKOHM M cTaHAapTHOU yueOHoi Mebenbio. MiMeroTcs
JEMOHCTPAIIMOHHOE O00OpyIOBaHWE M Y4eOHO-HAIISAHBIE TOCOOMs, 00ECIIeUMBAIOIINE TEMaTHYECKUE
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HUIUTIOCTPALUH 110 JICKIITMOHHBIM pa3acjiaM JUCHUIIIINHBI.

13.1.2. Marepua/ibHO-TeXHHYECKOEe U IPOrPaMMHOe o0ecnedyeHue 1JIsl NPAKTUYeCKUX 3aHATHI,
JJIS J1a00PATOPHBIX padoT

Criermanu3upoBaHHas ydeOHas ayquToOpusi JUIs TPOBEACHHS 3aHSATHA NPAKTHYECKOro THUIIa,
yueOHas ayAuTOpUs JIJIsl POBEICHUS 3aHATUI J1a00paTOPHOTo TUIMA, yueOHas ayAUTOPHs ISl TPOBEICHUS
3aHSATUN CCMUHAPCKOTO0 THUIIA, NMOMCIICHHUC i1 KypCOBOI'0 IMPOCKTUPOBAHUA (BLIHOHHGHI/ISI KYpPCOBBIX
pabor):

634034, Tomckas obmacts, T. Tomck, Bepmmnuna ynuna, a. 47, 427 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUs:

- Jlocka MarHuTo-mMapkepHas;

- Kommnsrorep;

- Ilima3smeHHas maHenb;

- Cepgep (2 mrt.);

- Kommuiekt cnennanu3upoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBaress.

[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 ofecriedyeHne A1 CaAMOCTOATeIbHONH padoThl

Jns camocTosTenbHOM paboThl MCTONB3YIOTCA y4eOHBIE ayIUTOpUU (KOMITBIOTEPHBIE KIIACChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:

- 634050, Tomckast 06macTh, . Tomck, Jlennna npocmnexkr, 1. 40, 233 ayn.;

- 634045, Tomckast o6macTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckast o6macTs, I. Tomck, Bepimauna ynuna, 1. 47, 126 ayn.;

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

CoctaB 060pynoBaHUS:

- yueOHast MmeOeb;

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

- KOMIIBIOTEPHI MOJKIIOUYEeHBI K ceTh «MHTepHeT» M 00eCNeunBarOT JIOCTYI B JJIEKTPOHHYIO
MH(OPMAITMOHHO-00pa30BaTeNbHYIO Cpey YHUBEPCUTETA.

[TepeyeHp MPOrpaMMHOTO OOSCTICUCHUSI:

- 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
OcBoeHMe NUCHUIUIMHBI JIMIAMU C OTPaHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbsSI M MHBAJIUAAMH
OCYILIECTBIISIETCS C UCTIOIBb30BaHMEM CPEACTB 00yUeHHUs OOIIEro U CHEeIMaIbHOIO Ha3HAUCHHS.
[Tpu 3aHATHSAX ¢ OOy4YaIOUIMMUCS € HAPYUIEHMSAMM CJyXa IpPEayCMOTPEHO HCIIOJIb30BaHUE
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3BYKOYCHUJIMBAIOUIEW amnmaparypbl, MYJIbTUMEAUMHBIX CPEICTB U JPYrUX TEXHUYECKUX CPEACTB
npuemMa/nepenadn yaeOHol mH(opMaIuu B JOCTYMHBIX (popmax, MOOMIBHOW CHUCTEMBI TpPETofaBaHUs
Ui OOy4aloIMXCS C WHBAIWIHOCTBIO, MMOPTATUBHONW MHAYKIMOHHON CHUCTEMBI. YueOHas aynmuTopus, B
KOTOPOWM 3aHUMAIOTCS OOy4YarolIuecs ¢ HapylieHHeM Ciyxa, 00Opy/loBaHAa KOMIIBIOTEPHOM TEXHUKOM,
ayIMOTEXHUKOH, BUICOTEXHUKOU, NIEKTPOHHOHN JOCKOH, MYIBTUMEIUHHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIUMUCS ¢ HAPYIIEHUsIMU 3PEHUSIMH [IPETYCMOTPEHO HCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayIUTOPHUIX BO3SMOKHOCTH MTPOCMOTPA YAAJCHHBIX 00bEKTOB (HAaIIpUMeEp, TEKCTa
Ha JIOCKE WM cJaiiia Ha 9KpaHe) MpU IOMOIIY BUACOYBEIHMUUTENEH st KOM(POPTHOTO MPOCMOTpa.

[Ipu 3aHATHAX ¢ OOyYalOIIMMHUCA € HApPYLIEHHMSIMM OIIOPHO-IBHMIaTeJIbHOIO AamIapara
HCIIONIB3YIOTCSl alIbTepHAaTHUBHBIE YCTPOMCTBa BBOAAa HMH(OpPMALMKU W APYyrUe TEXHUYECKHUE CpPEelCTBa
npuema/mepenadu ydeOHOW HMH(GOpPMALUU B AOCTYHHBIX (popMax, MOOMIIBHOW CHUCTEMbI OOYyYCHHS JUIS
Jofiel ¢ MTHBAJIUTHOCTHIO.

14. OueHo4YHbIE MATEPHAJIBI M METOAUYECKHE PEKOMEHIALMHU 110 OPTaHU3AIUH U3YYeHUs
JUCIUIINHBI

14.1. Couepmalme OLHCHOYHBIX MaT€puaJoB U METOAUIECCKUE PEKOMEHIalU U
I[JISI OLCHKHU CTCIICHH C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHUA 3aKPCIUICHHBIX 3a JHUCHUILIMHOM
KOMHGTGHI_II/If/'I HCIIOJIB3YIOTCA OLCHOYHBIC MaTC€pHalibl B COCTABE!:

14.1.1. TecToBBIE 3a1aHUA
1

IlepecTpoiika 4acTOTHI AMANA3Z0HHOIO MuTepBan 4acToT, B Mpefenax KoToporo
paﬂﬂoﬂpﬂéMHOrO ychOﬁcTBa 3TO PaaroONPUEMHHUK IIPU IIEPECTPOUKE YACTOTHI COXPAHACT CBOU
OCHOBHBIE TapaMeTPhl

CriocoOHOCTh paAHONIPUEMHNKA IPHHAMATH C1a0bIe
CHT'HAJIBl B MHTEpBAJIC YAaCTOT, B KOTOPOM OH JOJDKEH paboTaTh

CrocoGHOCTh pagHoNPUEMHHKA TOAABISTE CHIIBHEIC
CHTHAJIBI 32 IpeJiellaMH 9acTOT, B KOTOPOM OH JIOJDKEeH paboTarh

CriocoOHOCTh paanonpuéMHUKa 00eCeYnBaTh
peanbHyI0 YyBCTBUTEIHHOCTh B HHTEPBAJIE YaCTOT, B KOTOPOM OH
JIOJDKEH paboTaTh

2

YyBCTBUTEJIBHOCTb PAAUONPUEMHOTO CriocoOHOCTh paAnoNpUEMHIKA IPHHUMATH CHIIBHBIE
ycTpoiicTBa 3T0 CHIHAJIBI

CriocoGHOCTb paHONpPHEMHHIKA 00€CIIeYHBATh
TOYHOCTH HACTPOIKM paToNpHEMHOTO YCTPOICTBA B HHTEpBAJIe
4acTOT, B KOTOPOM OH JI0JDKEH paboTarh

CriocoOHOCTh paAHOTIPHEMHNKA TIPHHAMATH C1a0bIe
CHTHAJIBI CPEIH IIYMOB

CriocoOHOCTh paAHOTIPHEMHNKA TIOIABIISATh MEIIAIOIINE
CHUJIbHBIE CHTHAJIBI

3

PeajibHast YyBCTBUTEILHOCTH 3TO BennumHa 3.71.c. CUTHaIa B aHTEHHE, TIPH KOTOPO
HalnpsDKEHNE CHTHAJIA Ha BBIXOJ/IE MPUEMHHKA MTPEBBIIIACT
HanpsHKEHUE B 33JIAHHOE YKCIIO pa3

BennunHa 3.11.c. (HOMUHAJIBHO MOIITHOCTH) CUTHANA B
aHTEHHe, IIPH KOTOPOil HanpsDKeHHe (MOIIHOCTh) CHTHAa Ha
BBIXOZIE€ MPUEMHIKA MAKCUMAIbHO

BennunHa 3.71.c. (HOMHUHAJIBHOM MOIITHOCTH) CHTHAJIA B
aHTEHHe, NIPU KOTOPOil HanpshkeHue (MOIHOCTh) CUTHAJIa Ha
BBIXOC l'lpI/IéMHI/I](a MHWHHUMAJIBHO

BenmunHa 3.71.¢. (HOMHHAJIBHOM MOIITHOCTH) CHTHAJIA B
aHTEHHE, IIPH KOTOPOH HaNpspKeHHe (MOIIHOCTE) CHTHANA Ha
BXOJie MPUEMHHIKA IIPEBBIIIACT HAPSUKEHHE (MOIIHOCTB) TOMEX
B 33JIaHHOE YHCIIO Pa3

4

Paguonpuémuuka, xapakrepusyouieicsa [TpréMHUK CUTHAJIOB C YaCTOTHOM MOIyJIALIUEN
TAHTeHUMAJbHOI YYBCTBUTEJbHOCTBIO, 3TO IIpHEMHHK TEJICBU3HOHHOTO BEIlAHNUSI

IpuémHUK ¢ pazoBoii MoayssIUeH

[IpuéMHUK paJuOCUTHAIOB C UMITYJIbCHOM
MOJyJISIMEN
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5

Onpenenutsb k03¢ puuueHT NPpIMOYroJJbHOCTH
u30upareabHoi cucreMsl npuémuuka: fc =100 MIu,
I1=200 Kr].[, fcoceuuero KaHama 100.25 Mr“

1.0025

1.25

2.5

5.0

6

B paguoBemiaHuM ATHHHOBOJIHOBOIO M
CPeIHEBOJHOBOI0 IMANA30HAX JJIUH BOJH UCHOJIb3YyeTCs

AMIUTUTYIHAS MOTYJISITVSE

YacToTHas MOy

KoMOvHMpOBaHHAS MOIYIISIIHS

Pa3zoBast MOTYIIALIUA

7
Kaxoii Buax MOTyJISIiMA UCTOJIB3YETCHA B YacrorHas
pannoBemannu B YKB nuanazoune? DasoBas
AmruryaHas
KomOuHmpoBaHHas
8
Omnpeaenursb K03 PUUHEHT NepeKpbITHSA 2
nepecrpoiiku no yacrore fc =500 ... 1500 k' 3
JMANA30HHOT0 PATHONPHEMHHKA 1-5

9

JaTb onpeaesienue 1Jisi paiMonpuéMHOIo
ycTpoiicTBa 1eTEKTOPHOTO THIIA

Paguonpuémuuk, paboTaronuii 3a CU€T SHEPTUH
9JIEKTPOMArHUTHOW BOJIHBI

[IpuéMHUK, HE UMEIOIIMH YCUIIMTEIbHBIX JIEMEHTOB

[TpréMHUK IPSIMOTO YCHIJICHUSI

[IpuéMHUK cynepreTepoIuHHbII

10

Yka:kure THII pAAMONIPUEMHHMKA

JlerekTopHbIi

[Ipsimoro ycuneHus

CBepxpereHepaTiBHbII

e
Al |
Bxoanas !
] | YPU || Jlerekrop || VHY
| Lernb !
I

ACHHXPOHHBII

11

Yka:xkure THII paAMONPUEMHHMKA

A
L Bxopwast H— Yeumurens }-r JletexTop YHY

uenb
ToAoRHTE b Has OGpATHAs CBA3H B PEAIME
HEZ0BOIBYKAGHHOTO renepaTopa

CBepxpereHepaTiBHbII

CyneprerepoanHHbIH

[Ipsimoro ycusieHust

[Mpsimoro peoOpa3oBaHusl aCHHXPOHHOTO THIIA

12

Ykaxkure THII pAIHONIPUEMHHUKA

A
—=— VYII4 (= Jerekrop (= YHUY

ITpsiMoro npeoOpa3oBaHKsi ACHHXPOHHOTO THIIA

CynepreTepoJHHBII

Bhixo,

TIpecenekTop —

Q- 2

[MpsiMoro peoOpa3oBaHus CHHXPOHHOTO THITA

CBepxpereHepaTiBHbII

13

Yka:kure THII pAAHONIPUEMHHUKA

T—\ Ilpecenexrop }» CM 1 }» VI 1 }v CM2 H VIIY 2 H JlerekTop }
H .

CynepreTepoAnHHBII TPUEMHNK C aCHHXPOHHBIM
JIETEKTOPOM

VHY ’ﬂ,

CynepreTepouHHbIN MPUEMHUK C CHHXPOHHBIM
JIETEKTOPOM

CynepreTepoANHHBII TPHEMHNK
CBEpXpETeHEepaTHBHOTO THIIA

CynepreTepoANHHBII TPHEMHNK C ABYKPATHBIM
mpeoOpa3oBaHIEM JaCTOTHI
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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 TPUEMHUK C OJHOKPATHBIM
npeoOpa3oBaHUEM YaCTOThI

[MpuémHuk ¢ mpAMBIM IpeoOpa30BaHUEM YaCTOTHI

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

Ykaxure cxemy BIl ¢ komOuHMpoBaHHOI
CBSI3bI0 C HEHACTPOCHHOH 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 pa6otbl quana3zonnoii BII ¢
HEHACTPOEHHOI AaHTEHHOI B peskuMe YIJINHeHUsS

Pe3oHaHC aHTEeHHBI (AHTEHHOM IETIH) BBIIIE
JMana3oHa

Pe3oHaHC aHTEHHBI (AHTEHHOH IIeTIN) HUXKe
JIana3oHa NPUHIMAEMBIX YacTOT

Pe3onanc aHTeHHBI (AHTEHHOM 1enn) paBeH fiax
CUTHalla

Pe3onaHc aHTeHHBI (aHTEHHOH 11enH) paBeH Ty
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)
rajbBaHHYECKOMH CBA3bLIO C AHTEHHOM (6)
A \TA i{A (B)
M Cen ()
we + @
CV}ZU‘I} Cx « Cx Lx Ck Z
i = (e)
T
|
L I T
a) 6) B)
A
X A
XA Cyk Ces
Ccn Lk M
Lk Cx Z Ryt Ccn Cx Lk Cx Z
7 T Les 7
r) 1) e)
19
YKaknuTe 0CHOBHOE Ha3HAUeHHE Jis cTabunm3aniy ypOBHS CUTHAIA Ha BBIXOZE
aBTOMATHYECKOH PeryJIMpoOBKH yCUJICHUSI JIETEKTOpa
Jlnst cTabunM3alyy YaCTOTHI CUTHAIA Ha BXOJIE
JIETEKTOpa
JI1st crabunu3anyu 4acToThl HACTPONKHU
NpUEMHHKA
Jl1st crabunu3anuu ypoBHSI CUTHAJIA Ha BXOJIE
JIETEKTOpa
20
Onpeaenursb TUN cucTeMbl APY ABTOMAaTHYECKas PEryJIMPOBKA YCUICHUS
«BIIEPE»
Usx JIuHeWHsI# TpakT Usx. aerexropa epea
—|  npuémmmxa 3anep)kaHHas aBTOMATUYECKast PETYIUPOBKa
) YCHJICHUS
OHY JAPY ) ABTOMaTHYECKas peryJIupoBKa YCUICHHUS
«BHEPEN U «HA3A»
ABTOMaTHYECKas pEryJIMpOBKa YCUIICHHUS
«Ha3ag»

14.1.2. Jx3ameHaAlMOHHbIE BONIPOCHI

1. Ha3HaueHne U OCHOBHbBIE XAapPaKTEPUCTUKU paAUONpPHEMHBIX YCTpoHCcTB (PY). CtpykrypHbIE
cxembl PVY, uX [I0CTOMHCTBA M HEAOCTaTKU (JIETEKTOPHBIM MPUEMHHUK, TNPSMOrO YCHIICHUS,
CyIepreTepo/inH, NpsMOro npeoOpa3zoBaHMsl, pEr€HEPATUBHBIN, CBEPXPEreHEPATUBHBIN).

2. DKBUBAJIECHTHBIE CXEMBI, TaApaMETPbl U CBOMCTBA OTKPBITBIX HEHACTPOEHHBIX M HACTPOEHHBIX
MIPUEMHBIX aHTE€HH, PAMOYHBIX U (DEPPUTOBBIX MIPUEMHBIX aHTEHH.

3. Haznauenue Bxoanoit nenu (BLl) PY. Tpebosanus ko BIl PY. Cxemsr BI] ¢ HeHacTpoeHHOU
antenHoi. Cxemsl BI] ¢ HacTpoenHol anTeHHOW. DnekTpoHHas nepectpoiika BII, cxemsl, ycioBust mmst
BbIOOpa 3eMeHToB cxeM. Ocobennoctu BL] npuemunkos nuanazonos YBY n CBY.

4. BII c eMKOCTHOH CBsI3bI0 ¢ HEHacTpoeHHOU aHTeHHOW. Koapdunuent nuanasona. Mizmenenue
pe3oHaHCHOTO Kod(pdHUIMEeHTa Iepefayd Npu mepecTpoiike. BpiOOp BeTWYMHBI €MKOCTH CBSI3H.
N3buparensHOCTH. JlOCTOMHCTBA M HEOCTATKH.

5. BII ¢ MHAYKTUBHOM CBSI3bI0 C HEHACTPOCHHOW AHTEHHOW. PEXXMMBI «yKOpPOUEHHON aHTEHHBD) U
«yUIMHEHHOH aHTeHHbI». KoaddunuenT nuanazona. MizMeHnenue pe3oHaHCHOTO K03 uienTa nepenaqu
npu mnepectpoiike. Beibop BemuuuHbl cBsi3u aHTeHHBl co BILI. M30uparenpHOcTh. [locTOMHCTBa H
HEJOCTATKHU.

6. BL] ¢ kKOMOMHHpPOBAHHOW CBS3bI0 C HEHACTpPOeHHOH aHTeHHOH. Koaddunument nuanazona.
W3MmeHeHne pe3oHaHCHOro Kod(p@uIMeHTa Iepenayd Mpu nepecTpoiike. BpiOop BenUYHMHBI CBS3U
aHteHHsbl co BLI. M30uparensHOCTh. JJoCTOMHCTBA U HETOCTATKHU.

7. BL] ¢ maruuTHOM aHTeHHOM. Koaddumuent nuanazona. Beibop BenMUMHBI CBA3M aHTEHHBI C
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MOCIENYIOIUM KackaaoM. M3MeHeHune pe3oHaHCHOTro Kod(h¢uIMeHTa Mepenadyd Npu IepecTporKe.
N3o6uparenpHOCTH. JIOCTOMHCTBA M HEAOCTATKH.

8. BIl npu nHactpoeHHON aHTeHHe. YcinoBus comtacoBanuss BIl c anrtennoi. Ilapamerp
cornacoBanus. Koaddunuents: nepemxaun BL] mo HanpspkeHUIo U 1o MomHOCTH. 30MpaTenbHOCTb.

9. Ha3nauenne U OCHOBHbIE TIOKa3arenu ycunutens paauodactorel (YPY). Cxema
nepectpanBaemMoro YPUY, Ha3zHaueHuUe »HIIEMEHTOB. OJEKTpoHHas Tnepectporika YPUY. W3menenue
pe3oHaHcHOro ko3 duirenTta nepegadn npu nepecrpoiike. M3oupareabHOCTh. OUIBTPBI TUTIA «IBIPKAY,
«mpoOKay, UX Ha3HAYCHHE.

10. HenepecrpauBaemslii YPU B pexume coriacoBaHus ¢ Harpy3kou. YCIIOBUS COINIACOBAHMSL.
[Tapametrp cornacoBanus. Kosdduuuentsl mnepenaud MO HAOPSDKEHUIO U 1O MOIIHOCTH.
N3buparenbHOCTD.

11. ITapa3utHbie oOpaTHbIe CBs3U B YPU, MephI M0 YMEHBIIICHUIO MX BIUSHHS. YCIOBHUS Mepexoaa
pe3onancHoro YPY B pexxuM reHepanuu napasuTHEIX KojeOaHUi. YCTONUMBBINA KO3(pPUIMEHT yCHIeHus
YPU npu nefictBur BHyTpeHHEH 00paTHO# cBsi3u. HeliTpanusanus BHyTpeHHEH 00paTHOit cBsizu B Y PU.

12. AmmmutynHas (konebarenbHas) XapakTepUCTHKA Pe30HAHCHOTO Kackana. MckakeHue Gpopmbl
orubaromel aMIUTUTYIHO-MOIYIMpoBaHHOTO curHana (AM-curnana) B YPU. KoaddunueHt rapmoHuK.
Mepb! 17151 €70 yMEHbBILIEHUS.

13. bnokupoBanue (3abutue) curHana B YPU. IlepexpectHpie uckaxenus B YPU. B3aumHuas
Monyssinust (uarepmonyssiuus) B YPY. Bropuunas monyssinust B YPY. Mepsl U1t ©X yMEHBIICHHUS.

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

15. CnexTpanbHbIii COCTaB BBIXOJHOTO TOKa OHOHampasiieHHoro cMmecutens (CM), aMIuuTyasl
TOKOB KOMOMHAIIMOHHBIX 9acTOT. KpyTu3na npeobpazoBaHus.

16. YacTtoTHas XapaKTepUCTHKAa W KaHajbl 1MOOOYHOro mnpuema juHeiHoro ITY. Mepbl mo ux
ocnabnenuto. [IpeodbpazoBaHme 4aCTOTHI C HHBEpCHEH U 0€3 MHBEPCHUH CIICKTpa.

17. Kananet moGounoro npuema HenuHeitHoro ITU. Mepbl mo ux ocnabnenuto. OcoOeHHOCTD
KaHaJyia T0004HOTo pruema ¢ yactotoi (fetfmp / 2).

18. Wckaxenus dopmbl orubaromeir AM-curnana, OigokupoBaHHe (3a0HMTHE), TEPEKPECTHHIC
HCKaXXEHMsI, B3aMMHas MOAYIALUSA (MHTEPMOAYIsUus), BropuuHas moxynsauus B IIYU. Mepsl no ux
ocNabIeHuIo.

19. Cnoxuble cxemsl 14 u MeTox onpeneseHns COEKTPaJbHOTO COCTaBa UX BBIXOJHOIO TOKa Ha
OCHOBE cTeneHHOro psjaa. CBoicTBa cnoxkHbIX cxem [14.

20. Beibop pexxuma pabotsl cmecutens (CM) mpu nmHeitHO-nmomaHoii BAX. Bwibop pexuma
padotsl CM npu kBagparuyHoit BAX.

21. TpebGoBanusi k rerepoguHaM MpueMHHKOB. CriocoObl oOecredeHus] CTaOUIbHOCTH YacCTOTHI
rerepoauHa. I[lepectpanBaemple CHHTE3aTOPBI YACTOT.

22. HeoO6X0aMMOCTh U CIOCOOBI CONPSIKEHUST HACTPOEK MPECENIEKTOpa U TeTepo/InHa IPUEMHHUKA.

23. BpIOOp HpPOMEXKYTOYHOM YaCTOThHI CyNepreTepoirHa, HCXOAs M3 YCIOBUH oOecredeHus
n30uparenbHOCTEN N0 3epKaJIbHOMY U COCETHUM KaHajaM.

24. VYcnoBus, NPUBOAAIIME K HEOOXOAMMOCTH JIBOMHOro mpeoOpa3oBaHMs YacTOTHl B
CylnepreTepouHHOM mnpueMHuke. CTpyKTypHas cxema IpUEeMHUKAa C JBOMHBIM IpeoOpa3oBaHUEM
yactoTel. HaunbGonee omnacHble KaHaJbl MOOOYHOrO MpHEMa CyNepreTepoAuHa ¢  JABOHHBIM
npeoOpa3oBaHUEM YaCTOTHI.

25. Ha3nayeHue, IOKa3aTelu, CXeMbl ycuiurened npomexxyrouHoi yactorsl (YIIY). Cxema u
cpoiictea YIIU-1 (YIIU ¢ oAMHOYHBIMM HAacCTPOEHHBIMH B pe30HaHC KoHTypamu). Kosdduument
npsAMoyroiabHOocTH. DyHKIUA pacmupeHuss nonocbl. PDuUKTHBHOE enuHUYHOE ycuieHue. DyHKuus
yCUJIEHUsl. YCUJIMTENbHBbIE CBOMCTBa m-kackaaHoro YIIYU-1 mpu pa3nuuHbpIX BenMYuHAX (DUKTUBHOTO
€IMHUYHOTO YCUJICHHUS.

26. CxeMbl U CpaBHHUTEIbHBIE CBOICTBA 10 M30uparenbHOcTH U yeunenuto YITY-1, YIIU-2, VIIY-
3, VIIY-4.

27. CTpyKTypHbIE CXEMbl MPHUEMHHKOB C (WIBTpaMH COCPEAOTOYEHHONW M30UpaTeIbHOCTH
(cemexkuuu) DPCU (DPCC). D®CU nHa ocuHoBe LC-anementoB. Onekrpomexannueckune DOCHU.
[Tse3okepamuueckue ®CU. Kapuessie ®CU. [1AB-duibTpsl. Mx cBoiicTBa.

28. Ha3nauenuwe, mnokaszarenu aMIUIUTYIHBIX JeTeKTopoB (AJl), ocHOBHbIe cxembl AJ[ Ha
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IIOJIyTIPOBOAHMKOBBIX auoAax (mocnenoBarenbHblil AJl, napamiensubiii AL, A/l ¢ yniBoeHHEM BBIXOIHOTO
HanpsbkeHus). Ilapamerpsl nuomHoro AJl B pexume ciaObIX CUTHANIOB (B KBaJpaTUYHOM DPEKUME
paboThI).

29. YcnoBus it obecrieueHus TUHEHHOTO pexuma padotel nuogaHoro AJl. Ypasuenue AJl. Yron
OTCeUKH U ero HaxoxaeHue. Koapduuuent nepenaun muneiinoro AJl.

30. Bxoanoe comnporusieHue 1uoAHbix A/l (mocnenoBarenbHOro, mapaiieabHOro, ¢ yIBOCHUEM
BbIXOHOTO HampspkeHus). Kosdounument ¢unsrpaumu AJl. CrnocoObl yBenunyenus koddduuueHta
bunpTpanu.

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

32. Henuneiinble uckaxeHus orubaromeid AM-curnana B auogHoMm AJl 3a cueT HeJIMHEHMHOCTH
BAX nuonma. HenwHeitHble nckakeHHsi ormOarorieii AM-curHama 3a cueT WHEPIMOHHOCTH HArpy3Ku
(uckaxenust Buna «mwia»). Henuneinole nckaxxenuss AM-curnana B quonnom Al 3a cuet nepexonHoun
Leny (MCKaKeHHsI BUA «OTCEUKa). YCI0BUs Ui 00eCIedeHUsl OTCYTCTBHS HETMHEHHBIX NCKAXKEHUH.

33. Cxema u CBOMCTBA reTEPOJUHHOTO JIETEKTOpA.

34. Cxema um cBolicTBa HeOajmaHCHOTO (a3oBoro (cuHXpoHHOro) aerektopa (PdJ]). Cxema u
cBolicTBa O6amancHoro ®/I.

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
0aaHCcHOTO 4acTOTHO-(a30BbIX Y/I.

37. Cxema, mpuHIMII paOOThbl, JOCTOMHCTBA M HEIOCTATKU HMIIYJIBCHO-CUETHOIO YaCTOTHOI'O
netrexropa (Y/1).

38. Peakuusa YJ| nHa rapmoHuyeckyro mnomexy. Peakuus YJ| Ha (iIyKTyallUOHHYIO TOMEXY.
[IpenpickaskeHusi cUrHajga MOIY/SLMHU B IEpelaTdyuke Npu 4dacToTHOM Monmymsinuu (UM) u ux uens.
KomnieHcanus npeapICKa)KeHUI CUTHaIa MOLYJISILIUY B IPUEMHUKE.

39. WmnynecHeiii gerexktop (MI). Bpemss ycraHoBieHus u BpeMs claja I[EepeXOAHON
XapaKTEPUCTUKH.

40. ITuxossiit nerexkrop (I1J1). YenoBue nukoBoro pexuma padboThl.

41. Ha3naueHue, CTpyKTypHasi cXema M MPUHLUI pabOThl aCTaTUUECKON CUCTEMBbl aBTOMAaTHUYECKOM
noAcTporiku 4actoThl rerepoamna (AITYIY) cymeprerepomuHHOro npueMHuKa. TpeGoBanus K Oiokam
cucrembl AITYI. YcnoBusi, npu KOTOphIX Bo3HUKaeT HeoOxonumocTs npuMeHenus YIIT B uenu obparHoii
cs3u cuctemsl AITUI. Koaddunuent apronoacrpoiiku. [lomoca ynepxanusi, mojoca 3axsara.

42. Hasnauenue u crpykrypHas cxema PY c cucremamu APY «wmazag»: mnpocras APY,
3anepxanHas APY, ycunennas APY. TpeboBanus k 6mokam cuctremsl APY. Uncno kackagoB mpueMHUKA,
KOTOpbIE HEOOXOJMMO OXBaTHTh cucteMoil APY. VYcnoBus, mpu KOTOPBIX BO3HHKAaeT HEOOXOIUMOCTh
npuMeHeHus yeunutens noctossHHoro Toka (YIIT) B uenu o6parHoii cBa3u cuctemsl APY.

43. Tlomexu W IIyMbl Pa3IMYHBIX YAaCTOTHBIX JHMANa30HOB (arMoc(epHble, MHIYCTpHUAJbHbIC,
kocmuueckue). [laccuBuble momexu. IllymoBas momoca 4YacTOTHO-U30OMPATENTBHOM  CHUCTEMBI.
HomuHnanpHas MoOIIHOCTh TemioBoro Imyma. KoagdunueHt myma ¢ ILIymMoBas TemIeparypa
yerbipexnomtocHuka. Koapduument myma mnaccuBHod uenu. IllymoBas Ttemmeparypa mnpuemMHON
aHTeHHbl. OTHOCUTENIBHAS ITyMOBasl TEMIIEpaTypa IPUEMHON aHTEHHBI.

44. OueHka 4YyBCTBUTEIBHOCTH pPAJUONPUEMHOIO YCTPONCTBA C HACTPOCHHON aHTEHHOM.
@DakTOppl, OT KOTOPBIX 3aBUCUT YYBCTBUTEIBHOCTb IPUEMHHKA. BO3MOXXHBIE IyTH IIOBBIIIEHUS
YYBCTBUTEIHHOCTH.

45. UudpoBas geMomynauuss TIyTeM BBLACICHHS KOMIUIEKCHOH aMIUIUTYIbl CUTHaja
MIPOMEKYTOYHON YaCTOTHI KBaJpaTypHBIM IPe0Opa30BaHUEM.

14.1.3. Tembl 0IPOCOB HA 3aHATHSAX
CrpykTypHble cxeMbl PY, UX TOCTOMHCTBA U HEJOCTAaTKU. DKBUBAJIEHTHBIE CXEMBI, MAPAMETPHI U
CBOMCTBA OTKPBITBIX HEHACTPOCHHBIX M HACTPOCHHBIX NMPUEMHBIX AHTEHH, PAMOYHBIX M (DEPPUTOBBIX
npueMHbIX aHTeHH. Hasnauenwe Bxomnou menu (BI[) PY. Cxemsr BI] ¢ HeHacTpoeHHOIl aHTEHHOM.
Cxembl Bl ¢ HacTpoeHHO# aHTeHHOW. DneKTpoHHas mepectpoiika BII, cxemsl, ycimoBusi st BeiOOpa
2NEMEHTOB cXeM. BI[ ¢ eMKOCTHOM CBSI3bK0 C HEHACTPOEHHOM aHTEHHOU. V3MeHeHHne pe30HaHCHOro
kodddunreHTa nepeaadn npu nepectpoiike. BIl ¢ MHIYKTUBHON CBS3bI0 C HEHACTPOEHHON aHTEHHOM.
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PexxuMbl «yKOPOUEHHOM aHTEHHBI» U «yIJIMHEHHOW aHTEHHBD. BpIOOp BeMWYMHBI CBA3HM aHTEHHBI co BLI.
BIl ¢ xoMOMHHUPOBaHHOW CBSA3BIO C HEHACTPOEHHOU aHTeHHOU. M30uparensHocTs. Bl npu HacTpoeHHOH
aHTeHHE. YcioBus coriacoBaHus BLl ¢ anteHHol. Ha3HaueHue M OCHOBHBIE IOKA3aTeNUd YCUJIIATEIA
pammouyactotel (YPU). Cxema mepectpamBaemMoro YPU, Ha3HaueHHe DSJIEMEHTOB. OJIEKTPOHHAs
nepectpoiika YPU. IM3MeHeHue pe30HAHCHOTO KOX(PQPUIMEHTA TMepenadd IpH  TepecTPOUKe.
HenepecrpauBaembiii YPY B pexxume cormnacoBaHusl ¢ Harpy3Kkoi. YcinoBus cortacoBanusa. Haznauenue,
MECTO B NPHEMHHUKE, COCTaB M IMOKa3arenu npeodpazosarens yactoTel (ITH). Cxemsr [1Y, Ha3naueHue
aneMeHToB. CHeKTpaabHBI COCTAB BBIXOIHOTO TOKa OfHOHAampaBieHHOro cmecurens (CM), aMIumUTy/bl
TOKOB KOMOMHAIMOHHBIX 4acToT. Kpyrusna mpeoOpasoBanus. YacToTHas XapaKTEpPUCTHKA M KaHAJbI
no6oyHoro nmpuema guHerHoro [T4. Mepsl o ux ociadnenuto. [IpeobpazoBanne 4acTOThl ¢ MHBEPCUEH U
0e3 umHBepcuu crnektpa. Kanamel mobounoro mpuema HenuHewHoro ITY. Mepsl mo ux ociaOneHHIo.
Br16op pexxuma padoter cmecutenst (CM) npu nuHeliHo-n1oManoi BAX. Beioop pexxuma pa6otsl CM npu
kBaapatuyHoit BAX. I[lepecTtpanBaeMbie cuHTe3aTOpbI 4acTOT. HEOOXOAMMOCTh M CIIOCOOBI CONPSIAKEHUS
HACTPOEK IpecesieKTopa U reTepoArHa MpUeMHUKa. BpiOop MpoMeKyToOuHOI 4acTOThI CylepreTepoinHa,
UCXOAS U3 YCIOBUI oOecredeHns: n30upaTeabHOCTEH MO 3epKAIbHOMY M COCEIHUM KaHaslaM. YCJIOBUS,
MPUBOASAIINE K HEOOXOAUMOCTH JIBOMHOIO nMpeoOpa3oBaHUs YacTOThl B CYNEPreTepOAMHHOM MPUEMHHUKE.
CTpykTypHasi cxema IpHUEMHHKa C ABOMHBIM IpeoOpa3oBaHHeM yacToThl. Hambonee omacHble KaHabI
moOOYHOTO IpreMa CylepreTepoArHa ¢ JBOWHBIM Mpeodpa3oBaHueM 4acToThl. Ha3zHadeHue, mokasarenu,
cxeMbl ycunurtenel mnpomexxyrouHoil dactorel (YIIU). Koadduument npsmoyrompHocTH. DyHKIUSA
pacmpenus nojaockl. PUKTUBHOE €qUHUYHOE ycuiieHue. OyHKIMSA ycuaeHus. YCUINTEIbHbIE CBOMCTBA
m-kackagHoro YIIU-1 npu pa3nuuHbIX BEJIMYUHAX (UKTUBHOTO CAMHWYHOTO ycuieHHs. CTpyKTypHBIE
CXeMbl TPUEMHHUKOB C (uiIbTpaMu cocpenoToueHHoi wuzbuparenbHoctu (ceneknun) OCU (DCC).
Ha3znauenue, mokazarenu  ammdtygHbeix — gerektopoB  (AJl), ocHoBHble cxembl AJl  Ha
MOJTYTIPOBOAHUKOBBIX JUOAAX. YCIOBHS JJIsi OOECHEeueHUsl JTMHEHHOTO pexuma paboTsl auomgHoro AJl.
VpaBuenue AJl. BxoaHoe compotuBieHue mnocienoBaresnbHoro auogHoro AJl. JIuHeiiHble MCKaXeHUs
CUTHajla MOIYJISIMKU B AuoaHoM jduHeHoM AJl. Henuuelinble nckaxkeHus: orudarouieii AM-curnana B
nuogHoM AJl 3a cuer HenmHeHocTH BAX nuonma. Henmuueitnbie nckakenus orudaromieii AM-curaana B
muogHoM AJl. @azoBeie gerektopsl (D). [Tukoseiii nerexrop (I11). Hasnauenwue, ctpykTypHas cxema u
MPUHLIMIT PabOThl acTaTUYECKOM CHCTEMbI aBTOMATHYECKOW MOJCTPONKU 4acToThl rereponuHa (AITYI)
CylepreTepoiuHHOro npuemHuka. Haznauenue u crpykrypHas cxema PY c cucremamu APY «Hazan»:
npoctast APY, 3anepxannas APY, ycunennas APY. [lomexu 1 mrymbl pa3nuyHbIX YaCTOTHBIX JIMAINla30HOB
(atmocdepHble, HWHAyCTpHANbHBIE, KOocMUYeckue). OIeHKa YyBCTBUTEIBHOCTH PaJHONPUEMHBIX
YCTPOWUCTB C Pa3IUYHBIMU THIAMU aHaTeHH. DakToOpbl, OT KOTOPHIX 3aBUCHUT UYBCTBUTEIHLHOCTH
npuemHuka. [ludpoBas neMomymsius TMyTeM BbIICTICHHUS KOMIUIEKCHOW AaMIUIMTYIbl CHUTHAala
MIPOMEKYTOYHON 4aCTOTHI KBAAPaTypPHBIM IIPe0Opa30BaHUEM.

14.1.4. Tembl JOMAIIIHUX 3aJaHUH
Pacuet mapaMeTpoB napajienbHOrO U MOCIIEI0BaTeIbHOIO KojIe0aTenbHbIX KOHTYPOB.
Pacuer mapametrpoB BL] ¢ HEeHaCTpOEHHBIMU AHTEHHAMH.
Pacyer mapamerpos BII ¢ HAaCTpOEHHBIMU aHTEHHAMU.
Pacuer napamerpos YPU ¢ puxcupoBaHHOI HACTPOIKOH.
Pacyer mapametpoB quana3oHHbx YPY.
Pacuer nmapamerpos 114 ¢ kBagparuunoit BAX CM.
Pacuer napamerpos [14 ¢ nuneiino-nomanoi BAX CM.
Br160p npoMexyTouHOM 4acTOThI cynepreTrepoauHHoro PY.
Pacuer mapamerpos YIIU-1,2,3,4.
Pacuer mapamerpos A/] u Y/I.
Onenka 4yBCTBUTENBHOCTH PY.

14.1.5. Bonnpocbl Ha CAMOIIOATOTOBKY
[TapameTpsl mapayIeabHOTO U MOCJIEI0BATEIBHOTO KOJe0aTeIbHbIX KOHTYPOB.
BII ¢ HeHaCTPOECHHBIMU AHTEHHAMH.
BI] ¢ HacTpO€HHBIMU aHTEHHAMMU.
YPY ¢ puxcupoBaHHON HACTPOIKOM.
Jnanazonnsie YPU.
[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.
[TapameTpsr AJl u Y/I.

OrneHka 4yBCTBUTENBHOCTU PY ¢ pa3HbIMU TUIIAaMU aHTEHH.

14.1.6. Tembl J1a0OPATOPHBIX Pad0OT

HccnenoBanue konedarebHOro KOHTYpa € 3I€KTPOHHON NepecTpOMKoil 4acTOTHI.

HccenenoBanue quana3oHHON BXOAHOW LIETIN IIPU PA3IIMYHBIX CBS3SX C HEHACTPOCHHOW aHTEHHOM.
Hccnenoanne AUana3oHHOIO CEJIEKTUBHOIO YCHIIUTEINS PaIlO4acTOTHI.

HccenenoBanyue aMINIUTYAHOTO IETEKTOPA.

14.2. TpeOoBaHHS K OLIEHOYHBIM MAaTEPHUAJIAM VISl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU

3A0POBbJ U HHBAJINAOB

I[J'IH Jui; C¢ OrpaHM4Y€HHBIMH BO3MOKXHOCTAMHKU 3A0POBbSA W HHBAJIMAOB IMPEAYCMOTPCHBL
AOHOJHUTECIIBHBIC OLICHOYHBIC MAaTCpHaJibl, IICPCUCHb KOTOPBIX YKa3aH B Ta6JII/ILI€ 14,
Ta6J'II/II_Ia 14 — HOHOJ’IHI/ITGJ'IBHBIG Mar€puajibl OUCHUBAHUA OJId JIUI[ C OrpaHUYCHHBIMH BO3MOXXHOCTAMU

340pPOBbA U UHBAJIMAOB

Kareropun
00y4aroImmxcs

C HapyleHUsIMU
ciryxa

C HapyleHUsIMU
3peHus

Buipl TOTIOTHATENBHBIX OICHOUHBIX
MarepuaioB

TecTbl, TUCEMEHHBIE CAMOCTOSATEIILHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

CobecenoBaHue 1Mo BOIIPOCAM K 3a4eTy,
OIPOC 0 TEPMHUHAM

@DopMbI KOHTPOJISL U OLICHKU
pe3yIaBTaTOB 00yUCHUS

[MpenmytiecTBEHHO MUCHMEHHAS
IpOBEpKa

[TpeumyniecTBEHHO yCTHAs IPOBEPKA
(MHAMBUIYATIBHO)

C HapyleHUsIMU
OIIOPHO-
JIBUTaTEIbHOIO
anmnapara

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCbMCHHBIC
CaMOCTOATENIFHBIE Pa0OTHI, BOIIPOCHI K
3auery

HpeI/IMYHIGCTBGHHO JAUCTaHIIMOHHBIMU
MCTOJaMH

C OrpaHU4YCHUAMMU 110 TGCTI)I, IIMCBMCHHBIC CaMOCTOATCIBHBIC

00LIEMEUIINHCKAM
ITOKa3aHUusIAM

pa6OTBI, BOIIPOCHI K 3a4CTY,
KOHTPOJIbHBIC pa60TI)I, YCTHBIC OTBEThI

[IpenMy1iecTBEHHO IPOBEPKA
METOJIaMH UCXOSl U3 COCTOSIHUS
00yyaronierocst Ha MOMEHT ITPOBEPKU

14.3. MeToguueckne peKoOMeHAAIMH M0 OLleHOYHBIM MATEPHAJIAM [JIsl JTUL ¢ OTPAHUYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbS 1 MHBAJIN/10B

I[J'ISI Jan ¢ OrpaHMYCHHBIMH BO3MOXHOCTAMHU 3O0POBbA W HHBAJIWAOB IMPEAYyCMAaTpUBACTCS
nocTymnHas popMa nperocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPE/ICTB, 8 UMEHHO:

— B Ie4aTHOM (opme;

- B Ile4aTHOU (hopMe ¢ YBEIMUYEHHBIM HIPUPTOM;

- B (hopMe AIIEKTPOHHOI'O JOKYMEHTA,;

- METOJIOM YTEHHS ACCUCTEHTOM 33/1aHUS BCIIYX;

- IpeAoCTaBIEHUE 3aJIaHMsI C UCTIOJIb30BaHUEM CYp/IOIIEpPeBOIa.

JIluniaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsl M MHBAJMaM yBEIMUYMBAETCS BpeMs Ha
IMOATrOTOBKY OTBETOB Ha KOHTPOJBHBIC BOIIPOCHI. HHS[ TaKux 06yqa}om1/1x051 npeaycMarpmuBacTCAa
nocTynHas popMa npeocTaBIeHHs OTBETOB HA 33/1aHUs, a UMEHHO:

— MACbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- IpeCTaBICHNE OTBETOB YCTHO.

[Tponienypa oleHUBaHHUS pPE3YAbTaTOB OOYYEHHUS JUI] C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH
3I0pPOBbSl U MHBAJIWJOB MO AWCUUIUIMHE MpeAycMaTpuBaeT IperocTaBieHue HHopMmauuu B (opmax,
a/lalTUPOBAHHBIX K OTPAaHUYCHUSAM UX 370POBbsl M BOCHPUATHS UH(OpMALIUU:

JJ1st 1M ¢ HAapylIeHUsIMH 3pPeHMst:
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- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA,;

- B IIe4aTHOW (hopMe YBETUUYEHHBIM IIPH(PTOM.

JIJIs1 JIMI ¢ HAPYIIEeHHUSIMH cJIyXa:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B TIe4aTHOU (hopme.

JL1s1 1M1 ¢ HApYUIEeHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmapara:

— B ()OpME EKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOM (hopme.

[lpn HEOOXOOMMOCTH JUIS JIMI] C OTPAaHWYECHHBIMH BO3MOXKHOCTSMH 3[0POBbSI W HHBAINIOB
IpoIelypa OIICHUBAHUS PE3YIbTaTOB 00yUYCHHS MOYKET MIPOBOAUTHCS B HECKOJIBKO ATAIIOB.
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