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5 CamocrosrenbHas paboTa 64 64 4acoB
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 10 ot « 18 » 5 2018 r
JIMCT COI'NTACOBAHUA

PabGouass mporpamMMa JUCHUIUIMHBI COCTaBJIIEHA C Y4YeToOM TpeOoBaHUN (deaepasbHOTO
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 3acemanuu kadeapelr 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 ¢ (DaKyIbTeTOM U BhIMyCKaroIen 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 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
MOIYJISAIMH, PA0OTAOIIMX B PA3IMYHBIX AUaNa30HaX JIJIUH BOJIH,
(U3HYECKUX TPUHIUIOB PabOThl U OCHOBHBIX CXEMHBIX PEUICHHH (PYHKIIMOHAIBHBIX Y3JI0B
MIPUEMHHUKA;
0coOeHHOCTEH 00pabOTKU B IPUEMHOM YCTPOMCTBE aHAIOTOBBIX U ITU(PPOBLIX PaIMOCUTHATIOB.

1.2. 3agaum IMCHUIIITHHBI

— OOyyeHue CTYICHTOB KOMIUIEKCHOMY TEXHMYECKOMY MBIIUICHUIO Ha MpuUMepax pazdopa
MPUHIIAIIOB TIOCTPOSHUS W pPabOThl COBPEMEHHBIX PAAHONPHUEMHBIX YCTPOHCTB B COOTBETCTBHH C
BBEIOpAHHBIMU WITH 33/IaHHBIMHA KPUTEPUSIMH Ka4eCTBA;

—  O3HAaKOMJICHHE CTYJICHTOB CO CTaHJIapTaMd B OOJacTH COBPEMEHHBIX paIuONPUEMHBIX
YCTPOMCTB;

—  03HAKOMJICHHE CTYJEHTOB C MPUEMHUKAMH PA3JIMYHOIO TUIA, B TOM YUCJIE MCIOJb3YEMbIX B
CUCTEMax TeJiepaJOBEILIaHMs.

2. Mecto nucuuniiuHbl B cTpykrype OIIOIIT

Hucnunnuna «PaguonpueMusie ycrpoiicTBa uis TenepaauoBemtanus» (b1.B.O/1.4) otHocuTes k
6moky 1 (BapuaTuBHAs 4acTh).

[TpenniecTBYONMME JUCHHUILUIMHAME, (POPMUPYIONUMHU HadadbHbIC 3HAHUS, SBISIOTCS: OCHOBBI
MOCTPOEHUSI HMH()POKOMMYHHMKAIIMOHHBIX CHUCTeM U ceTeld, CXEMOTEXHHMKa TeJIeKOMMYHHUKAI[MOHHBIX
ycTpoiicTB, Teopus snexTpudeckux nenei, Lindposas o6padoTka curaanoB, NeKTPOHUKA.

[TocrneayromuMu TUCHUIUIMHAMU SIBIISIOTCS: 3alllUTa BBIMTYCKHOW KBaTH()HUKAIIMOHHOW pPabOTHI,
BKJIIOYasl TOJATOTOBKY K HPOLEAYpE 3allUThl M MPOLEAYpY 3aliuThl, V3meputesnbHOE TeIeBUACHUE,
[IpoekTupoBanue U 3KCIUTyaTalusi BUACOMH(POPMALIUMOHHBIX cucTeM, [IpoekTrpoBaHue TEIeBU3UOHHBIX
cucreM, [IpoexkTupoBaHHe TENEBU3MOHHBIX YCTPOWCTB, OJIEKTPOMAarHUTHAs COBMECTUMOCTH W
yIPaBJICHUE PAIMOYACTOTHBIM CIIEKTPOM.

3. TpeOoBaHusi K pe3yJibTaTaM OCBOCHHUS JUCHUILINHBI

[Tpouecc n3yueHus: AMCUUILIIMHBI HApaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIIUN:

— TIK-12 roTOBHOCTBIO K KOHTPOJIKO COOTBETCTBUS pa3padaTbIBa€MbIX MPOEKTOB M TEXHUUECKON
JOKYMEHTAIMK CTaHJapTaM, TEXHUYECKUM YCJIOBUSM U APYTUM HOPMATUBHBIM IOKYMEHTaM;

— [IK-14 ymeHueM OCYIIECTBIATh IMEPBUYHBIH KOHTPOJIb COOTBETCTBHUS pazpabaTbIBaeMbIX
IIPOEKTOB M TEXHUYECKOM JOKYMEHTAlMM HALMOHAIBHBIM M MEXKIYHApOAHBIM CTaHAAapTaM |
TEXHUUYECKUM perliaMeHTaM;

B pe3ynbrare nzyueHus TUCHMITIIMHBI 00yYaroIUACs TOJKEH:

— 3HATh NPUHUUIB PaOOTHl PaJUONPHUEMHBIX Y3JI0B, OJOKOB W YCTPOWCTB M IOHUMATh
(u3nyeckre mpoLecchl, MPOUCXOAIINE B HUX; 00 MCKAKEHUSX HEMPEPBIBHBIX U JUCKPETHBIX CUTHAJIOB
IIpY MPOXOKJAEHUM PaJMOTPaKTa NPUEMHHKA, O BHJAX MOMEX paJAMONPUEMY M METOAAX IOBBIIICHUS
MTOMEXO0YCTOMYMBOCTH IpUeMa UH(POpMaLUU, 00 0COOEHHOCTAX PaJUONPHEMHBIX YCTPOUCTB Pa3InYHOTO
Ha3HAYCHHUS.

— yYMeThb IPHUMEHSATHb Ha MPaKTHUKE METO/bl aHalM3a U pacueTa OCHOBHBIX (PYHKIMOHAJIbHBIX
y3JI0B PaJUONPUEMHBIX YCTPOICTB; pa3pabaThiBaTh U OOOCHOBBIBAaTh COOTBETCTBYIOIIHE TEXHUYECKOMY
33JJaHUI0 U COBPEMEHHOMY YPOBHIO Pa3BUTHUS TEOPUM U TEXHUKU CTPYKTYPHBIE M IPUHLIMINAIbHBIE
CXEMBbl DPATUONPUEMHBIX Y3JIOB M YCTPOMCTB C y4eTOM KX MecTa B CHCTEMax TellepaJlOBeIIaHus,
YCIOBUH MX AKCIUTyaTalllu, BKJIIOYas TPeOOBaHUS 3KOHOMMKH, OXpaHbl TPyla M OKPYKaIoLIeH cpemsl,
OPrOHOMHKM U TEXHMYECKOW HSCTETHUKH; BBIOMpATh »JIIEMEHTHYIO 0a3y ¢ yderoM TpeOoBaHMIA
MUHUATIOPU3ALNH, HaJE)KHOCTH, JIEKTPOMAarHUTHOM COBMECTUMOCTH, TE€XHOJIOTUYHOCTH,
PEMOHTONPUTOHOCTH, YAOOCTBA SKCIUTyaTallUM W 3KOHOMUYECKOW 3(PQPEKTUBHOCTH; OCYIIECTBIAThH
CXEMOTEXHHUECKOE MPOEKTUPOBAHUE Pa3pabaThIBAEMbIX PAJAUONPUEMHBIX Y3JI0B U YCTPOWCTB, BKIIOYAs
pacueT JIEMEHTOB MPHUHLMIIUAIBHBIX CXEM M TEXHHYECKUX IIOKa3aTeseil, CTpeMsAch K HUX TEXHHUKO-
SKOHOMMYECKOM ONTUMHU3ALMU; IPOBOAUTH HATYPHBIM DSKCIEPUMEHT IO HW3MEPEHUI0 OCHOBHBIX
MoKa3aTesiel ¥ XapaKTepUCTHK PAIUONPUEMHUKOB U UX (PYHKIIMOHAIBHBIX Y3JIOB.
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—  BJAJeTh IIEPBUYHBIMA HABBIKAMU HACTPOWKHU U PETYIMPOBKU PaJUOINPHUEMHOU arraparypbl
IIpU IIPOU3BOJCTBE, YCTAHOBKE U TEXHUUECKOM HKCIUTyaTalUu.

4. O0beM TMCHUILIMHBI U BUAbI Y4eOHO# padoThl
OO0masi TpyAIOeMKOCTh IUCIUIUTHHBI cocTaBisieT 5.0 3aueTHBIX EIUHUIBI M TPEICTaBICHA B
Tabmuue 4.1.
Tabnuna 4.1 — TpygoeMKOCTh AUCIUTUIMHBI

Bunbl yueOHOM neaTenbHOCTH Bcero yacos CemecTtpsl

6 cemectp
AynuTopHbI€ 3aHATHS (BCETO) 80 80
Jlexuun 32 32
[IpakTuueckue 3aHATHS 32 32
JlaboparopHbie pabOTHI 16 16
CamocrosiTenbHas paboTa (Bcero) 64 64
Odopmiterre oT4eTOB 110 JTabopaTOpHBIM paboTam 12 12
[IpopaboTka JIEKITMOHHOTO MaTepuaa 22 22
[TonroroBka K MpakTHYECKUM 3aHATHUSAM, CEMUHApaM 30 30
Bcero (6e3 3x3amena) 144 144
IToaroroBka u ciada sK3aMeHa 36 36
OO61mas TpyI0eMKOCTh, U 180 180
3adyerHbie EquHuIn! 5.0 5.0

5. Conep:xaHue TUCUMILIAHBI

5.1. Pa3aennl IUCHUILINHGBI M BUALI 3AaHATHI
Pa3zpenbl AMCHUIUIMHBI U BUJBI 3aHATUN TPUBEACHBI B TabuIe S.1.
Tab6muna 5.1 — Pa3gesnsl AUCHUIUIMHBL U BUIBI 3aHATUIA

= e & 2 '§ 2 =
- £ ¢ ¢ g%  §F
- 3 = S oo 2 0
HasBanwust pa3fenoB TUCIUATUTHHBI % ) a, = o O 5
= &8 ¢ F2 35 &S
= 5 0 48 gE
6 cemecTp
1 Bregenue 1 0 0 2 3 I1K-12, [1IK-14
2 Bxonnsble ycrpoiictBa PY 4 6 8 12 30 IIK-12, TIK-14
3 Yeunurenu paguoyactotsl (YPY) PY 2 4 4 7 17  TIK-12, I1IK-14
4 TIpeobpa3zoBarenu yactotsl ([TH) PY 8 6 0 12 26 IIK-12,TIK-14
S Yeunurenu npoMeKyTOYHOM 4aCcTOTHI 4 4 0 6 14 TIK-12, [1K-14
(YIIU) PY
6 [leTekTopsl (AEMOTYISITOPHI) 6 4 4 9 23 TIK-12, IIK-14
paguocursaios PY
7 CucremMbl aBTOMaTHYECKOIO 2 4 0 6 12 IIK-12, IIK-14
perynupoBanusi PY
8 Pagrornomexu v 4yBCTBUTEIBHOCTH PY 2 4 0 6 12 TIK-12,T1K-14
9 llndposast nemonyssnus B PY 2 0 0 2 4 [IK-12, T1IK-14
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10 3akirouenue 1 0 0 2 3 I1K-12, IIK-14

Hroro 3a cemectp 32 32 16 64 144

HTtoro 32 32 16 64 144

5.2. Conep:xkanue pa3aejioB JUCHUIIMHBI (110 JEKIIUAM)
ConeprkaHue pa3ienoB TUCIUILIAH (TI0 JICKIUSAM) IPUBEACHO B Tabmwmie 5.2.
Tabmuma 5.2 — Comeprkanue pasaenoB TUCIUILIAH (TI0 JISKIIHSM)

HasBanus paznenos CopeprkaHue pa3esioB JUCHUILTUHBI 10 JEKIUSIM

TpynoeMKocCTb,
q
dopMUpyeMbIe
KOMIIETEHIIUU

6 cemecTp

1 BBenenue O0beM, comepkaHne, BUIBI 3aHITHNA U (YOPMBI 1 T1K-12,
OTYETHOCTHU o nucuuiuinae.Mecto PY B T1IK-14
paanokanaie nepenadn nHpopmarwu. O000meHHAas
cTpykrypHas cxema PY. OcHOBHbIE TEXHUUECKHUE
XapaKTepUCTUKH PY: 4uyBCTBUTEIBHOCTB;
M30MPATENbHOCTh; YaCTOTHBIN Tnana3oH paboTsl
(dacrotHblii 1aH PY); nuHelHble U HETMHEHHBIC
MCKAKEHUS; TMHAMUYECKUN TUana3oH 10 BXOJHOMY
curnany.Kiaccudukaius TUTIOB U CTPYKTYpPHBIC
cxeMbl PY: 1eTeKTOpHOro; npsMoro yCHJICHHUS;
TeTePOIMHHOIO; CYIIEPreTEPOANHHOTO; MPSIMOTO
npeoOpa3oBaHusl; pereHePaTUBHOIO;
CylieppereHepaTuBHOro. JieMeHTHas 0a3a
PaaMONPUEMHBIX YCTPOMCTB

HUrtoro

2 Bxoanble ycTpolicTBa ~ OKBHUBAJIEHTHBIE CXEMBI U ITapaMeTPbl IPUEMHBIX 4 [K-12,

Py AQHTEHH: OTKPBITBIX HEHACTPOEHHBIX; OTKPBITBIX [1K-14
HACTPOEHHBIX; PAMOYHBIX; (PEPPUTOBBIX
(MarHuTHBIX ).[lapameTprl napaiienbHOro U
MoCJIe10BaTeNIbHOTO KonebarenbHbIx LC-
koHTYpoB.Tpancopmupyromue cBoiicTBa
napajuIeJIbHOTO KOHTypa.M3MeHeHne XapakTepucTuk
LC-xonTypoB npu nepectpoiike.Bxomusie nenu (BLI)
PY 1npu pa3nnuHbIX CBA3AX C HEHACTPOECHHOU
AQHTEHHOM: C EMKOCTHOM CBSI3bI0; C UHAYKTUBHOMN
CBSI3b10; C KOMOMHUPOBaHHOM cBs3bt0. BL] PY npu
HACTpOeHHOW aHTeHHe. YacToTHas n30uparenbHOCTh
(punsrpanus) BLI.Onexrponnas nepecrpoiika B B
nuana3zoHHbIX PY.Ocob6ennoctu BII yasrpaBbicOkmx
gactot (YBY).

Hroro

3 Yeunurenu Haznauenue, cxembl U1 OCHOBHBIE MapameTpsl Y PY. 2 IK-12,

paauouactotsl (YPY) PY  Pexum cornacoBanus.OcoOeHHOCTH I1K-14
nepectpanBaeMmbix Y PY.Ycroitunsocts YPUY n
CrocoOBI MOBBIIIEHHUS YCTOWUYNBOCTH. YacToTHAS
n30UpaTebHOCTh.JINHEHBIE UCKAKEHNUS B
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VYPUY.Henuueiinble nckaxxenus B Y PYU: nckaxxenus
¢dbopmel AM curHana; OJ0KHpOBaHKE CUTHAIIA
MIOMEXOM; MEPEKPECTHBIE NCKAKEHHUS;
WHTEPMOYIISIIHS; BTopryHas Moxylsinus. CriocoObt
MUHHMMH3aLUNA HEJTMHENHBIX
ncKaxeHU.OcoOOEHHOCTH TEXHUUECKON peain3aluu
YPY pa3znuuHbIX YaCTOTHBIX JUAIIa30HOB.
Manomymsamue YPY. Mukpomunuariopusanus Y P4
C UCIMOJIb30BAHUEM COBPEMEHHOI 37IeMEHTHOI 0a3bl.

Uroro
4 TIpeoGpa3zoBarenu Ha3nauenue, coctaB, CXeMbl 1 OCHOBHBIC ITapaMeTPhI 8 I1K-12,
gactoTsl (ITH) PY [TY.CrniekTpanbHbIil COCTaB BBIXOHOTO TOKA [1K-14

onHoHanpasieHHoro [TY. YactoTHas XxapakTepucTuka
uaeanbHoro guHernHoro MY, kpytuzna
npeoOpa3oBaHus, JONOJHUTEIbHbIE KaHaJIbI
npuema.HacToTHas XapaKTepUCTUKA HEJTMHEHHOTO
[TY.UuTepdepeHiimonnbie cBUCTHI ((hOKYCHI
JIOTIOJIHUTENBbHBIX KaHaoB npuema [14).
Homorpammer u1st onpenenenus GoKkycoB
JIOTIOJIHUTENBHBIX KaHaIOB npuema I14.Henunelinbie
nckaxenus B [TY npu kBaipaTHyHON U JTUHEHHO-
JIOMaHHOW BosibTaMIepHOI xapakTepuctike (BAX)
cmecutens (CM), BO3SMOXXHOCTh UCKITIOUEHUS
HEKOTOPBIX JOIOJHUTEIBHBIX KaHAJIOB pUeMa
ITY.TpeboBanus k rerepoaunam [TY. I'erepoaun Ha
OCHOBE KBapLIEBOI0 CHUHTE3aTopa yacToThl. CBOMCTBA
O6anaHcHbIX 1 OubanancHoro CM.Brsi6op
IIPOMEKYTOYHOM YaCTOTHI CYIIEPreTePOINHHOIO
npueMHuka. Heo0xoqumMocTs 1 0COOEHHOCTH
JBOWHOTO TIpeoOpa3oBaHust 4acToThl. COnpsuKeHne
HACTPOEK IIPECEIEKTOPA U FETEPOJUHA B
cyneprerepoauHaoM PY.Mertozsl yBennueHus
u30uparenbHOCTH PY 10 10MONHUTENBHBIM KaHaJIaM
npueMa (pUIbTPbI-IPOOKH, PUIBTPHI-IBIPKH).

Hroro 8
5 Veunurenu Haznauenue, 0cOOEHHOCTH CXEM M OCHOBHEIE 4 T1K-12,
IPOMEKYTOUHOU yacToThl napamerpsl YIIY. VIIY ¢ pacnpeneneHHon [1IK-14
(YITY) PY u3buparenbHoCcThIO. Koadduiment

MPSIMOYTOJIBHOCTH, GYHKIIMS pACIIUPEHUS MOJIOCHI,
byukuus yeunenus mia YITU-1, YITY-2, VITY-3,
VIIY-4. CpaBHEeHUE CBOWCTB 10 U30UPATETBLHOCTH U
ycunennto YIIY pasusix tunos. YIIY ¢
COCPEIOTOYCHHOM U30MpPaTeTbHOCTHI0.OCOOEHHOCTH
YCHJIEHUS PaJuOUMITYJIbCHOTO curHaina. [lepexonnsie
xapakrepuctuku YIIY paznmnunbix
TUnoB.Oco0eHHOCTH MUKpOMHUHHUaTIoOpu3arn YITY.

Htoro 4
6 [lerexkTopsl Juoanpie aMruinTynHbie neTekTopsl (AL, 6 TIK-12,
(mIeMomynaTOpHI) MOCJIeIOBATENIHHBIN U TTapaIeTbHBIN ), CXEMBI, [1K-14
paauocuraanos PY MIPUHIINI JeHCTBUS, apameTpsl. KBamparnaHoe

JIETEKTUPOBAHUE, €r0 HenoCTaTKu.JInHeitHoe
JIETEKTUPOBaHUE.JINHENHBIE U HEJTMHEWHbBIE
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7 CucreMsl
aBTOMaTHYECKOTO
perynupoBanus PY

8 Paguonomexu u
YyBCTBUTEIBHOCTb PY

9 ludposas
neMmoxnynsauus B PY

10 3akiroueHue

nckaxeHus nuogubix AJl.I'ereponvHHBIN
(acunxponnsiit) gerexrop (I'/]).Da3oBbrit
(cuaxponHsIit) netextop (D). YactoTHbIE
nerektopsl (YJ1): 4acTOTHO-aMILTUTYIHBIN; YACTOTHO-
($a3oBbIi; TPOOHBIN; UMITYIIBCHO-
cuetHbli.IlomexoycroitunBocTs YJ/[ kK rapMOHHYECKON
nomexe, noporosoe cpoiictBo Y/[.Peakuus YJ[ na
IIYMOBYIO TTOMeXY. DPPEKTUBHOCTH IMOAABICHUS
IIYMOBOW MTOMEXH MPH NPEAbICKAKESHHUSIX CUTHATIA
MOJYJISILIUM B MIEPEATUUKE U UX KOMIICHCAIIUU B
PY.Umnynecubiit gerextop (MJ1). Bpems
YCTAHOBJICHUS U BpEMsI Criajia MepexoaHon
xapakrepuctuku. [ Iukossrit nerexrop (I1J1). Yemosue
IIMKOBOI'O peXuma paboThl.

HUroro

CucTtemMbl aBTOMaTUY€CKOTO PETYJIUPOBAHUS YCUIICHUS
(APY) PV. IIpocrast APY ’nazan’”, “’3anep:xkanHas’,
”ycuneHHas” . TpeOoBaHuUs K LENSAM CUCTEM
APY.CucreMbl aBTOMaTHYECKON MOACTPOIMKA YACTOThI
rerepoauna (AITYI'): cratuueckas; acraTuueckast.
TpeboBanus k nersim cuctem AITUT.

Hroro

HcTouHuKY 1 KiTacCU(UKAIIUS TTIOMEX PAAHOIIPHEMY
(BHEWIHUX IIYMOB). XapaKTEPUCTUKH aTMOC(EPHBIX,
MIPOMBIIIUVICHHBIX ¥ KOCMHUYECKHUX IIIYMOB.
AOCOIIIOTHAs U OTHOCHUTEbHAS IIIyMOBast
TeMIieparypa NpueMHbIX aHTEHH. BHYTpeHHHUE IIyMBI
PV. KoaddunueHT uryma u nrymoBas Temneparypa
npueMHUKa. MeTOIbI TOBBIILICHUS
MOMEX0yCTOMYMBOCTU.OLIEHKa YyBCTBUTEIBbHOCTU PY
C HAaCTPOCHHOW aHTEHHOM, C HEHACTPOECHHOU
AHTEHHOM, C MArHUTHOM aHTEHHOU. Bo3MOXHbIE
MEpBI ITOBBIICHUS YyBCTBUTENBHOCTH PY.

Hroro

JeMonynsinus Ha OCHOBE BBIICIICHUSI KOMITJIEKCHOM
aMIUIMTYbI CUTHAJIA IIPOMEKYTOYHOM YacCTOTHI ITPU
MTOMOIIHY ITU(PPOBBIX KBAAPATYPHBIX
npeoOpasoBareneil. BeineneHne KoMIIeKCHOM
aMIUTMTYJIBI U3 aHAJIOTOBOTO CUTHAJIA MPOMEXYTOUYHOM
4acCTOTHL. BeIie/IeHNE KOMIUIEKCHOW aMIUTUTYIbI U3
oIu(pOBAHHOTO CUTHAJIA TIPOMEKYTOUHON YaCTOTHI.

Hroro

IIpoektupoBanue u pacuet PY 1o 3aganabim
MoKa3aTessiM (KpUTepHusiM) KauecTna ¢
HCIIOJIb30BaHUEM COBPEMEHHOW 3JIEMEHTHOMU
0a3b1.MeTombl AKCIEPUMEHTATFHOTO HCCIICIOBAHUS
napameTpoB PY u ux (GyHKIIMOHATBHBIX
y3ioB.Hanpasnenusi, npo0iaemMbl 1 EPCHEKTUBBI
pa3zsutus PY nna PJIC cnenmanbHOro Ha3Hau€HUS.

HUroro

[K-12,
[1K-14

[K-12,
[1K-14

[K-12,
[1K-14

[1K-12,
[1IK-14
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Uroro 3a cemecTp

N

5.3. Pa3nesbl AMCUMILVIMHBI M MEKIMCUMILIUHAPHBIE CBA3H ¢ 00eCeYnBAIIMMH (NPeAblTy IIMMM)

H 00ecrneuynBaeMbIMHU (HOCJIe):[leHII/IMI/I) AUCHUIIVIMHAMHU

Paznenbl qUCIUTIIMHBI M MEKIUCIUTIIMHAPHBIC CBSI3M C 00CCIEUMBAONTUMU (MPEABITYIIUMHA) U
obecrnednBaeMbIMH (TTOCIICTYIOIIMMHI ) TUCIUTUTHHAMY TTPEICTABICHBI B Tabmuie 5.3.
Tabmuma 5.3 — Pa3aenb AMCHUIUIMHBI U MEXAUCIUTUIMHAPHBIE CBS3H

HaumenoBanue JUCIUITIINH

Ne pa3aciioB I[aHHOfI AUCHUIUIMHBI, IJI51 KOTOPBIX HCO6XOI[I/IMO HN3Yy4YCHUC

O6CCHC‘II/IBaI-OH_II/IX 1 o0ecrieynBaeMbIX JUCHUITIINH

1 2

3

4 5

6

7

8

10

1 OcHOBBI TOCTPOCHUS
WH()OKOMMYHHUKAITMOHHBIX
CUCTEM U ceTel

2 CxeMOoTeXHAKa
TEJICKOMMYHHUKAITHOHHBIX
YCTPOMCTB

[Ipenime

CTBYIOIIUEC TUCHUILIIMH

bI

3 Teopust ANEKTPUUYECKUX
Heneu

4 Iudposas oO6paboTKa
CUTHAJIOB

5 DneKTpoHuKa

Ilocne

18% {01151

+ +

€ JUCHUITIINHBI

1 3amuTa BBITYCKHON
KBaJIM(PHUKALMOHHOM
paboThl, BKIIIOUAs
HOATOTOBKY K IpoLeaype
3alUThl U IPOLEAYPY
3aLUTHI

2 N3mepurenbHOE
TEJIEBU/ICHNE

3 IIpoexkTupoBanue u
9KCIUTyaTalus
BUCOMH(POPMAITTOHHBIX
CUCTEM

4 TlpoexTupoBaHue
TEJIEBU3NOHHBIX CUCTEM

5 IIpoextupoBanue
TEJIEBU3NOHHBIX YCTPOMCTB

6 DnexTpoMarHuTHas
COBMECTHUMOCTH H
yIpaBlieHHE
PamTuoYacTOTHBIM CIIEKTPOM

5.4. CooTBeTcTBHE KOMIIETEHIM I, (POPMHUPYyEeMBIX IPH U3YYECHHUH AUCUMILIMHBI, M BH/10B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (OPMUPYEMbIX IMPH HM3YYEHUH AUCUUIUIMHBI, U BUJAOB 3aHATHH

MpeJICTaBIeHo B Tabnuie 5.4.
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Tabnuma 5.4 — CooTBeTCTBHE KOMIIETECHIMH, (OPMHUPYEMBIX NMPH H3YYEHUH AUCIUIUIMHBI, ¥ BHJOB

3aHATUN
Bunp! 3ansatui

=

S

=

. .

o = G S

5 g & 8 8 @DopMbl KOHTPOJIS

= (] v .

= = < © =

S =% < <

~ = = O

[1IK-12 + + + + JlomamHee 3agaHue,
Koncnekr caMonoaroToBKH,
3amura otuera, OTYET MO
naboparopHoii pabote,
Onpoc Ha 3anatusx, Tect
I1IK-14 + + + + JloMaiiiHee 3ajiaHue,
KoHcmekT caMonoAroToBKu,
3amuTa otyera, OTYET 110
nmabopaTopHOi padore,
Omnpoc Ha 3aHsaTHX, Tect
6. UuTepakTuBHbIE MeTOABI U GOPMBI OPraHU3aLHUN 00yUYEeHH S
He npenycmorpeno PVYIIL.

7. JlabopaTtopHble padoThI
HaunmenoBanue naboparopHsix paboT npuBeaeHo B Tadbauue 7.1.
Tabnuna 7.1 — HaumeHnoBanue 1a00paTopHBIX padboT

3 i
2 = g
Z L =
= > O
HasBanus paznenos HaumeHnoBanue nabopaTopHbIX padoT S 7 S5
o S E
X o =
Y <
~ S
6 cemecTp
2 Bxonusle yctpoiictBa  MccnenoBanue koie0areabHOro KOHTypa ¢ 4 [K-12,
Py IEKTPOHHOM NEPECTPONKON YACTOTHI. [1IK-14
Hccnenosanne nuana3oHHOW BXOAHOM LENU ITPU 4
Pa3IMYHBIX CBA35X C HECHACTPOECHHON aHTEHHOM.
Hroro
3 Yeunurenu HccnenoBanne Auana3oHHOTO CEJIEKTUBHOTO 4 [K-12,
pamuouactotsl (YPY) PY  ycunutens paamnodacToThl. [1K-14
Hroro
6 [lerexkTopsl HccenenoBanne aMIUTATYAHOTO JIETEKTOPA. 4 IK-12,
(1eMoymIsSITOpPHI) Wroro I1K-14
paguocuraaios PY
Hroro 3a cemecTp 16

8. IIpakTHyeckue 3aHATUSA (CEMUHAPBHI)
HanmMeHnoBaHMe npakTHUeCKUX 3aHATHN (CEMUHAPOB) MpUBEIeHO B Tabnuie 8.1.
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Tabnuma 8.1 — HanMeHOBaHUE MPaKTUYECKUX 3aHATHH (CEeMHUHAPOB)

3 Z £
2 = =
g 2 5
HasBanus pasnenon HanmMeHnoBaHMe MpaKTHUECKUX 3aHATUHA (CEMUHAPOB) 5= S8
o S E
=
= £
= S
6 cemecTp
2 Bxoauele ycrpoiictBa  Pacuer mapameTpoB napajiieabHOro u 2 I1K-12,
Py MOCTIeIOBATENILHOTO KOJIEeOATEIbHBIX KOHTYPOB. [1IK-14
Pacuer mapamerpoB Bl] ¢ HeHacTpoeHHBIMU 2
AHTEHHAMH.
Pacuer mapamerpoB Bl ¢ HacTpo€HHBIMH 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 4acTOTHI 2
cynepreTepoauHHoro PY.
Hroro 6
5 Yeunurenu Pacuer mapamerpon YIIY-1. 2 [K-12,
HPOMEXYTOUHOM HACTOTEL p,y o rapamerpos YITY-2, YITU-3, VITU-4. o K14
(YIIU) PY
Hroro 4
6 [lerexTopsl Pacuet mapamerpoB A/l. 2 [K-12,
(nemonysTOpEI) Pacuer mapamerpos Y/I. 2 IIK-14
panuocursanos PY
Hroro 4
7 CucreMsl Onenka napamerpos cucteMsl APY u cucremsr AITY. 4 [K-12,
ABTOMATHUYECKOTO Vrtoro 4 [1K-14
perynupoBanus PY
8 Pagnonomexu u OueHka uyBCTBUTENBHOCTU PY ¢ HacTpoeHHBIMU 2 T1K-12,
YyBCTBUTEIBHOCTH PY AQHTEHHAMH. [1IK-14
OueHnka uyBcTBUTENBHOCTU PY ¢ MaruuTHOM 2
AHTEHHOI.
Hroro 4
Hroro 3a cemecTp 32

9. CamocTosiTe/ibHasi padoTa

Bunel camoctosTenbHOl paboThl, TPYIOEMKOCTh U (hOpMUpPYEMbIE KOMIIETEHIIMU MPEACTABIECHBI B

Tabmuue 9.1.
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Tabnuma 9.1 — Busbl caMocToATeNbHOM paboThl, TPYAOEMKOCTh B (HOpMUpPYEMbIe KOMIIETEHIHH

3 o]
s Z 5
2 = g
v < o !
Bunel camocTosTenbHON g . 28
Hazpanus pa3znenos 5 S5 DopMbI KOHTPOJIS
paboThI 3 S B
& o =
& o2
= S
6 cemecTp
1 BBenenue [TpopaboTka JIEKIIMOHHOTO 2 [1K-12, Koucmekr
Marepuasa [1IK-14 CaMOIOAroTOBKH, TecT
Uroro
2 BxojaHbIe yCTpOCTBa IToaroroBka k [1IK-12, JloMarrHee 3aganue,
Py MPAKTUYECKUM 3aHATHUSIM, IIK-14 3amuTa otyera, KoHCIIEKT
ceMUuHapam camoroarotToBku, Onpoc
Ha 3aHATUAX, OTYeT 11
[IpopaboTka JIEKITMOHHOTO 2 a63a ’9 g 0
Marepuaa naboparopHoii pabote,
Tecr
OdopmiieHHEe OTYETOB 110 6
J1ab0paTopHBIM paboTam
Hroro 12
3 Yeunurenu [TonroroBka k 2 TIK-12, Jomainee 3ananue,
panuouactotsl (YPY) PY  mpaktuueckum 3aHSITHUSM, [1K-14 3amura otyera, Koncrekr
CceMHHapam caMonoaroToBku, Ompoc
[TpopaboTka JIEKITMOHHOTO 2 HagaHHTHHX’ PquT 1o
TOPHOM T
Marepraa naboparopHoii pabote,
Tect
Odopmienne 0T4eTOB 10 3
nabopaTopHBIM paboTam
Hroro
4 TIpeobpazoBarenu ITonroroBka k [1K-12, [Jlomaminee 3ananue,
yactoTsl (IIH) PY MIPAKTUYECKUM 3aHATHM, [1K-14 Koncnekr
ceMuHapaM caMonoAroToBku, Onpoc
Ha 3aHsATHAX, Tect
[IpopaboTka JIEKITMOHHOTO 4 a3a » 1€C
Marepuana
Uroro 12
5 Veunurenu IToaroroBka K 4 [1K-12, JloMamnrHee 3aganue,
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) MPAKTHYECKUM 3aHATHIM, [1K-14 3amuTa otyera, KoHcrekt
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 MPAKTUYECKUM 3aHITHIM, [1K-14 Koncmnekr
perynupoBanus PY ceMHuHapam camoIoaroToBku, Omnpoc
[TpopaboTka JIEKITMOHHOTO 2 Ha 3aHATHAX, TecT
Marepuasna
Uroro
8 Paguomnomexu u IToaroroBka k [1IK-12, JloMmairHee 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
nemoxnynsuus B PY Marepuasa [1K-14 CaMOIIOATOTOBKH, TecT
Htoro
10 3akmroueHue [TpopaboTka JIEKITMOHHOTO [IK-12, Tect
Marepuaia [1K-14
Hroro 2
Hroro 3a cemectp 64
ITogroroBka u cmada 36 OK3aMeH
JK3aMeHa
Hroro 100
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 3JIECMCHTOB 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
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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 OamIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUYKH MpecTaBiieH B Tadbmmie 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 Oai10B Ha aary KT 3
2

< 60% ot MakcuMasbHOU cCyMMBbI O6astoB Ha gaty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAUIIHOHHYI0 H MEKTYHAPOAHYI0 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 (xoporo)
70-74
65 - 60 D (ynoBneTBOpUTEIHHO)

3 (YAOBIETBOPHUTENIHHO) (3a4TEHO) 60 - 64 E (HocpeAcTento)
2 (1eynoBeTBOpHTE B HO) (HE Huxe 60 6amios F (meynoBneTBopHUTENBHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE O00ecrieyeHue TUCHUIINHBI

12.1. OcHoBHas JaUTEpaTypa
1. VerpoiictBa npuema u o6paboTku curHanos: YueOHoe nocobue / [lymkapes B. II. - 2012.
201 c. [OnextponHbIi pecypc] - Pexum goctyma: https://edu.tusur.ru/publications/1519, nara
obpamenus: 11.05.2018.

12.2. lonoiHuTeAbHAS JUTEpPaTypa
1. Onumyk A.I. u np. Paguonpuemusie ycrpoiictBa: YuebHoe nmocodue s By30B. — MUHCK:
Hogoe 3nanue, 2006. 240 c. (nanuuue B 6ubnnotexke TYCYP - 54 7k3.)
2. [TMammxoB B.B. Pagmonpuemnsie ycrpoiictBa. M.: Pamuo u cBsa3pb, 1984. — 392 c. (Hayimune B
oudmmoreke TYCVYP - 63 3k3.)

12.3. YueOHO-MeTOAMYECKHE MOCOOUS

12.3.1. YueOHO-MeTOAMYECKOE NTOCOOHE 10 NPAKTHYECKUM 3aHATUIM M CAMOCTOSITE/ILHON padoTe
NPH NOATOTOBKE K HUM
1. Papuonpuemnsie yctpoiictBa: COOpHMK 3a/1au U ynpaxHenuit / Menuxos C. B., Skymesuu I
H., TIlymkapes B. II. - 2015. 94 c¢. [OnekrponHslii pecypc] - Pexum goctyna:
https://edu.tusur.ru/publications/4939, nara o6pamenus: 26.04.2018.

CornacosaHa Ha noprane Ne 32163 13



12.3.2. Y4yeOHO-MeTOAMYECKHE TTOCOOUS 10 JJA0OPATOPHBIM Pad0TaM M CAMOCTONATEILHOM padoTe
NP NOArOTOBKE K HUM

1. HccnenoBanue KoyeOaTeIbHOTO KOHTYpa C 3JEKTPOHHOW MEPecTpOiiKol yacToThl: 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. Pagmonpuemnsie yctpoiicTa: MccinenoBanue AMana3zoHHOTO MPECENEKTOpa MPH PAa3TUUIHbBIX
CBSI3SIX C HEHACTPOEHHOW aHTEHHOW: MeToquuecKkre yKa3aHUs 1O BBITOJHEHUIO Jab0paTOpHBIX pabot /
[Mymxapes B. II. - 2016. 39 «c¢. [Onekrponusii pecypc] - Pexum  jgocryna:
https://edu.tusur.ru/publications/6534, nara oopamenus: 26.04.2018.

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

4. VccnemoBaHue AMANa30HHOM BXOMHOW ILIENM TNPH PA3IUYHBIX CBA3SIX C HEHACTPOEHHOM
aHTCHHON: Y4eOHO-MeToqu4ecKoe mocodue mo adoparoproi pabore B kommbrotepHoi cpene QUCS /
I[Iymkapes B. II. - 2012. 27 c¢. [OnekrpoHHslii pecypc] - Pexum  pocryma:
https://edu.tusur.ru/publications/1576, nara oopamenus: 26.04.2018.

12.3.3. lonojiHuTE/ILHOE YUeOHO-METOAMYECKHUE MOCOOHS 110 CAMOCTOATEIbLHOM padoTe

1. CamocrosrenbHass paboTa CTyOeHTa MpU U3YYCHHHM JUCHUIUIMH  MaTeMaTU4ecKo-
€CTECTBEHHOHAYYHOT0, 00menpodecCHOHAIbHOTO  (MPO(hEeCCHOHANBHOIO), CIENHAIBHOTO  ITUKJIOB:
YyeOHo-MeToquUecKOe mocodue 1mo camocrostensHoil padote / Komorpusos B. A., Menuxos C. B. -
2012. 9 c. [DnekrponHsli pecypc] - Pexum pocryma: https://edu.tusur.ru/publications/1845, nara
obpamenus: 26.04.2018.

12.3.4. YueOHO-MeTOIMYeCKUe MOCOOUSI IS JIMI] C OTPAHNYEHHBIMHM BO3MOKHOCTSIMH 310POBbSI H
WHBAJIHI0B

VY4eOHO-METOAMYECKUE MAaTEPUAIIbI ISl CAMOCTOSTEIILHONW U ayIuTOPHON pabOThl 00YYArOIIUXCS
M3 4Yucia I ¢ OrpaHu4CHHBIMU BO3MOKHOCTSAMMU 3J0POBbA U MHBAJIMAOB IMMPECAOCTABIAIOTCA B q)opMax,
aIaTHPOBAHHBIX K O'PAHHMYCHHSIM UX 37I0POBbsI M BOCIIPUSATHUS HH(DOpMAIIHH.

JJ1s1 JINI ¢ HApYIIEHUSIMM 3PeHUst:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B Tie4aTHOW (hOpME YBEITUUCHHBIM IIPHQPTOM.

JIJ1s1 JIN1 ¢ HAPYIIEHUSIMH CJIyXa:

— B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

- B MIe4aTHO (opme.

JlJ1s1 JINI ¢ HAPYIIEHUSIMHA ONIOPHO-ABUTATEJILHOTO anmapara:

— B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

— B reyaTtHoi opme.

12.4. Ilpodeccnonanbuble 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

HpI/I HN3YYCHHUU JUCHUIINIMHBI PEKOMCHAYCTCS MCIIOJIb30BAaTh 0asbl JaHHBbIX, I/IH(bOpMaHI/IOHHO-
CIIPpaBOYHBIC u ITIOMCKOBBIC CHCTCMBI, K KOTOPbIM y TYCVYPa €CThb AOCTYII :
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

13. MarepuabHO-TeXHHYECKOe o0ecreyeHue TUCHHMILNINHBI U TpedyeMoe MPpOrpaMMHoe
o0ecrneyeHnue

13.1. O6mue TpedGoBaHNs K MATEPHAJIBLHO-TEXHHYECKOMY M IIPOrPAMMHOMY 00ecneYeHH 0
AUCHUTIAHBI

13.1.1. MaTrepHaJIbHO-TEXHHYECKOE U MPOTrPAMMHOE o0ecriedeHue ISl TeKIMOHHBIX 3aHATHI
Jlnst mpoBenieHus 3aHATUMA JIGKITMOHHOTO THWITA, TPYNIIOBBIX M WHAWNBUIYaTbHBIX KOHCYJIBTAIIHH,
TEKYIEro KOHTPOJIS M MPOMEKYTOYHON aTTECTAI[MU HCIONb3yeTCs yueOHasl ayTUTOPHS C KOJIUYECTBOM
MOCaOYHBIX MECT He MeHee 22-24, 000pynoBaHHas TOCKOW M CTaHAApTHOW ydeOHo Mmebemnbio. MmeroTcs
JIEMOHCTpAIlMOHHOEe 000pyIOBaHWE M y4eOHO-HAINAIHBIE TOCOOWs, OO0ECIEUunBaIONIUE TEMaTHYECKHE
WTIOCTPAIMH 110 JEKIIMOHHBIM pa3aeiaaM JUCHUIUINHBI.
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13.1.2. MarepuaJibHO-TeXHHYECKOEe U IPOrPaMMHOe odecredyeHne J1Jisl MPAKTHYeCKUX 3aHATHH,
JJIS J1a00PATOPHBIX padoT

Crienmanu3upoBaHHas ydeOHas ayguToOpusi Ui TPOBENCHMS 3aHATHHA NPAKTHYECKOro THUIIa,
yueOHas ayquTopus AJs POBENCHUS 3aHATUI 1aOOpaTOPHOro TUMA, ydeOHas ayAuTOPHs JUIsl TPOBEAECHUS
3aHATUA CEMUHApCKOTO THWIIA, MOMEIIEHHUE Il KypCOBOIO IPOEKTHPOBAHMS (BBIIOJHEHHS! KYPCOBBIX

pabor):

634034, Tomckas obmacts, T. Tomck, Bepmmnuna ynuna, a. 47, 427 ayn.
Onucanue UMEOIIErocst 000PyI0BaHHUS

- Jlocka MarHuTo-mMapkepHas;
- Kommnsrorep;

- Ilima3smeHHas maHenb;

- Cepgep (2 mrt.);

- Kommuiekt cnennanu3upoBanHol yueOHON Mebenu;

- Pabouee MecTo npemnopaBaress.
[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.

13.1.4. MarepuajJibHO-TeXHHYECKOE U IPOrPAMMHOe o0ecredyeHue 1JIsl CAMOCTOSITeIbHOI padoThl
Jns camocTosTeNnbHOM paboThl MCTIONB3YIOTCA y4eOHBIE ayIUTOpUU (KOMIBIOTEPHBIE KIIACChI),
PacrosI0kKEeHHbIE 110 aJpecaM:

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

- 634045, Tomckast obmacTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTs, I. Tomck, Bepauna ynuna, 1. 47, 126 ayn.;

- 634034, Tomckast o6macts, T. Tomck, Bepmmanna ynuia, 1. 74, 207 ayn.

CoctaB 060pynoBaHUS:
- yueOHast Mme0erb;

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

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

MH(POPMaLIMOHHO-00pa30BaTeIbHYIO CpPEy YHUBEPCUTETA.
[lepeyenb nporpaMMHOroO 00€eCIICUEHUS:

- 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/10B

OcBoeHue JUCHUIINIMHBI JIMOaMHU C OIpaHUYCHHBIMU BO3MOXXKHOCTAMU 300POBbSA M HMHBAJIMAAMU

OCYHICCTBIIACTCA C UCIIOJIb30BAHUCM CPEICTB 06y‘-ICHI/I$I O6II_ICFO U CIICIHUaJIbHOI'O Ha3HAYCHUA.

[Tpu 3aHATHSAX ¢ OOy4YaIOIIMMUCS € HAPYUIEHMSAMM CJIyXa IPEAyCMOTPEHO HCIIOJIb30BaHUE

3BYKOYCHJIMBAIOILIEH ammaparypel,

MYHLTHMCﬂHﬁHBIX CpeACTB MU OPYIrux TEXHUUCCKUX CPCACTB

npuema/nepenaud yueOHOM HMHQPOpMalMM B JOCTYNHBIX (hopMax, MOOMIBHOM CUCTEMBI MperojaBaHus
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Uit 00y4aronuXcsi ¢ UHBATHIHOCTBIO, MIOPTATUBHOW WHAYKIIMOHHOW CHUCTEMBI. YUeOHasl ayIuTOpHs, B
KOTOPOM 3aHUMAIOTCSI OOydYaroniuecs ¢ HapylmIeHHEeM Ccliyxa, o0OpyaoBaHAa KOMITBIOTEPHOM TEXHUKOM,
ayIMOTEXHUKOW, BUACOTEXHUKOM, NEKTPOHHOM JOCKOM, MYJIbTUMEIUIMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0O0YyUYAIOLUIUMUCS ¢ HAPYUIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HCIIOIb30BAHNUE B
JIEKIIMOHHBIX U y4EOHBIX ayIUTOPHIX BO3MOKHOCTH IPOCMOTPA yIaJCHHBIX 00bEKTOB (HAIpUMep, TEKCTa
Ha JIOCKE WM cjaii/ia Ha 9KpaHe) MPpU IOMOIIY BUACOYBEIHMUUTENCH st KOM(POPTHOTO MPOCMOTpa.

[Ipu 3anATHSIX C OOy4yarOUUMHUCA € HAPYUIEHUSIMM OINOPHO-IBUIaTeJbLHOI0 anmnapara
HCIIONIB3YIOTCSl allbTepHAaTUBHBIE YCTpPOMCTBa BBOAAa HH(OpPMAUU U JApyrue TEXHUYECKHE Cpe/IcTBa
npuema/mepenadu y4eOHoOW MH(GOpPMALUU B AOCTYHHBIX (opMax, MOOMIIBHOW CHUCTEMbI OOyYCHHS JUIS
JIFOAEHN C UHBAJIMIHOCTBIO.

14. OuneHoYHbIE MAaTEPUAJIBI M MeTOAUYECKHE PEKOMEHIAIMH 110 OPraHM3aluM U3y4YeHus
JUCIUIINHBI

14.1. Couepmalme OLHCHOYHBIX MaTepuaJoB U METOAUYECCKUE PCKOMECH AN
I[JISI OLCHKHU CTCIICHH C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHUA 3aKPCIUICHHBIX 3a JHUCHHUILIMHOM
KOMHGTGHI_II/If/'I HCIIOJIB3YIOTCA OLICHOYHbBIC MaTC€pHalibl B COCTABE!

14.1.1. TecToBBIE 3aJaHUA
1

TepecTpoiika 4acTOTHI AMANA30HHOTO VlHTepBan 4acToT, B IPEieiax KOTOPOro

PaAHONPUEMHOIO YCTPOHCTBA 3T0 PanuoNpUEMHUK IIPYU NIEPECTPOMKE YaCTOTBI COXPAHAET CBOU
OCHOBHBIE TTApaMETPBI

CriocoOHOCTh pagHONIPUEMHNKA IPHHAMATH C1a0bIe
CHTHAaJIbI B HHTEPBAJIC YacTOT, B KOTOPOM OH JIOJDKEH paboTarh

CrocoOGHOCTh pagroNPUEMHHKA TOAABISTE CHIIBHEIC
CHTHAJIBI 33 TIIPE/INIAMH YacTOT, B KOTOPOM OH JIOJDKEH paboTarh

CriocoOHOCTh paanonpuéMHNKa 00eCeYnBaTh
peaNbHyI0 YyBCTBUTEIBHOCTH B HHTEPBAJIE YaCTOT, B KOTOPOM OH
JIOJDKEH paboTaTh

2

YyBCTBUTEJIBLHOCTH PAAUONIPUEMHOTO CriocoOHOCTh paAnoNpUEMHIKA IPHHUMATH CHIIbHBIC
ycTpoiicTBa 3T0 CHIHAJIBI

CrocoOHOCTh pauoNpUEMHUKA 00ECIICUHBaTh
TOYHOCTH HACTPOIKH paTvoNpHEMHOTO YCTPOICTBA B HHTEpBAJIE
YacTOT, B KOTOPOM OH JIOJDKEH paboTarh

CriocoOHOCTh paHOTIpHEMHNKA TIPUHAMATH CIa0bIe
CHTHAJIBI CPEJIH IIYMOB

CriocoOHOCTh paAHOTIPHEMHHNKA TIO/IABIISATH MEIIAOIIIE
CHUJIbHBIE CHTHAJIBI

3

PeanbHas YYBCTBUTEJbHOCTD 3TO Benmnuunna 3.4.C. CUrHajia B aHTCHHE, IpHu KOTOpOﬁ
Harps»>KEHUE CUTrHaJla Ha BbIXOAC HpI/IéMHI/IKa NPEBLIIIACT

HanpsHKEHUE B 33/IAHHOE YHCIIO pa3

BennunHa 3.11.c. (HOMUHAJIBHOI MOIITHOCTH) CUTHANA B
aHTEHHe, IIPH KOTOPOH HanpsHKeHUe (MOIIHOCTh) CHTHAJAa Ha
BBIXOZIE€ MPUEMHIKA MAKCUMAIBbHO

BennunHa 3.71.c. (HOMHHAJIBHOM MOIITHOCTH) CHTHAJIA B
aHTEHHe, NP1 KOTOPOil HanpshkeHue (MOIHOCTh) CUTHAJIa Ha
BBIXOJIe MPUEMHHUKA MUHUMAJIBHO

BennunHa 3.1.c. (HOMUHAJIBHOI MOIITHOCTH) CUTHANA B
aHTEHHE, IIPH KOTOPOH HaNpspKeHHe (MOIHOCTE) CHTHANA Ha
BXOJie MPUEMHHIKA IIPEBBIIIAET HAPSUKEHHE (MOIIHOCTB) TOMEX
B 33JIaHHOE YHCIIO Pa3

4

Paguonpuémuuka, xapakrepusyouieics [TpréMHUK CUTHAJIOB C YaCTOTHOM MOIYJIALIUEN
TAHTeHUMAJbHOI YYBCTBUTEJbHOCTBIO, 3TO IIpHEMHUK TEJICBU3HOHHOIO BEIAHNUSI

ITpuémHUK ¢ pazoBoii MoaysIsIUCH

[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 MOLYNIALUS

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

PaguonpuémHuK, paboTarouii 38 CUET SHEPTUH
9JIEKTPOMArHUTHOW BOJIHBI

[IpuéMHUK, HE UMEIOIIMH YCUIIMTEIbHBIX JIEMEHTOB

[TpréMHUK IPSIMOTO YCHIJICHUSI

[IpuéMHUK cynepreTepoIuHHbII

10

Yka:xkure THII paANONPUEMHHMKA

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 npeoOpa3oBaHust aCHHXPOHHOTO THUIIA

12

Ykaxkure THII pAIHONIPUEMHHUKA

A
—=— VYII4 (= Jerekrop (= YHUY

[MpsiMoro peoOpa3oBaHusl 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
MpeoOpa30OBaHAEM 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

(e)

16

Yka:kute ycjioBusi pa6otbl quana3zonnoii BII ¢
HEHACTPOEHHOI AaHTEHHOI B peskuMe YIJINHeHUsS

Pe3oHaHC aHTEHHBI (AHTEHHOM IIeTIN) BHIIIIE
JMana3oHa

Pe3oHaHC aHTEHHBI (AHTEHHOH IIeTIN) HUXKe
JIana3oHa NPUHIMAEMBbIX 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
YKkaknuTe 0OCHOBHOE Ha3HAUeHHE Jis cTabum3aniy ypoBHS CUTHANA Ha BBIXO/IE
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 ABTOMaTHYECKas PEeryJIMPOBKa 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. Dx3amMeHalIMOHHBbIE BONPOCHI

1. Ha3zHaueHHe M OCHOBHbIE XapaKTEPUCTHKH pajuonpHeMHbIX ycTpoiicTB (PY). CtpykrypHble
cxeMbl PV, ux pgocroMHcTBa U HENOCTAaTKU (IETEKTOPHBI NPUEMHUK, TMPSMOro YCHIICHUS,
CyHepreTepouH, MpsiMOro peodpa3zoBaHusi, pereHepaTuBHbIN, CBEpXpEereHepaTHBHBIH).

2. DKBUBAJIEHTHBIE CXEMBI, TApaMETPbl U CBONCTBA OTKPBITHIX HEHACTPOEHHBIX W HACTPOEHHBIX
IIPUEMHBIX aHTEHH, PAMOYHBIX U (PEPPUTOBBIX IPUEMHBIX AHTEHH.

3. Haznauenue Bxonmuou nenu (BIl) PY. Tpebosanust ko BI] PY. Cxemsr Bl ¢ nHenactpoeHHoi
anTeHHOM. CxeMbl Bl ¢ HacTpoeHHOI aHTEHHOW. DneKTpoHHas nepecrpoiika BLI, cxemsl, ycioBus ais
BbIOOpA ArieMeHTOB cxeM. Ocobennoctu BII npuemuukoB nuanazonoB YBY u CBY.

4. BLI c eMKOCTHOM CBsI3bI0 C HeHacTpoeHHOW aHTeHHOW. Koadduuuent auanazona. M3menenue
PE30HAaHCHOTO KO3(pQUIMEeHTa TMepeaayd NpU TepecTpoiike. BbIOOp BeIMUMHBI E€MKOCTH CBS3H.
N36uparenbHOCTh. JlocTOMHCTBA U HETOCTATKHU.

5. BII ¢ ”HOYKTUBHOM CBSI3bI0 C HEHACTPOCHHOW AHTEHHOW. PEXXMMBI «YKOpPOUEHHON aHTEHHBD) U
«yATUHEHHOM anTeHHb». Koadduuuent nuanazona. MismeHenne pe3oHaHCHOTO KO QHIIMEHTa Tepeiadyu
npu mnepectpoiike. Boibop BemuuuHbl cBsi3u aHTeHHBbl co BILI. M30uparenbHocTs. JlocTOMHCTBA U
HEJIOCTaTKHU.

6. BIl ¢ xoMOMHHPOBaHHOI CBsI3bI0 C HEHAacTpoeHHOW aHTeHHOW. Koadduuuenr nuamnaszona.
V3meHeHne pe3oHaHCHOro Kod(p¢UIMEeHTa Mepefayd IpH IepecTpoiike. BpiOOp BeTMUMHBI CBS3U
anTeHHbl co BII. M36uparensHocTh. JloCTOMHCTBA M HEAOCTATKH.

7. BII ¢ marauTHO# anTeHHoM. Koadduuuent nuanasona. BeiOop BeIMUMHBI CBA3M aHTEHHBI C
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MOCIENYIOIUM KackaaoM. M3MeHeHune pe3oHaHCHOTro Kod(h¢uIMeHTa Mepenadyd Npu IepecTporKe.
N3buparensHOCTH. JlOCTOMHCTBA M HEAOCTATKH.

8. BIl npu nHacTpoeHHON aHTeHHe. YcinoBus comacoBaHus BI[ ¢ antennoit. Ilapamerp
cornacoBanus. Koaddunuents: nepemxaun BL] mo HanpspkeHUIo U 1o MomHOCTH. 30MpaTenbHOCTb.

9. Ha3nauennme U OCHOBHbBIE IIOKa3arenu ycuiautens paauodactorsl (YPY). Cxema
nepectpanBaemoro YPUY, Ha3zHaueHHe »HIIEMEHTOB. OJJEKTpoHHas Tniepectpoiika YPY. W3menenue
pe3oHaHcHOro ko3 duirenTta nepegadn npu nepecrpoiike. M3oupareabHOCTh. OUIBTPBI TUTIA «IBIPKAY,
«mpoOKay, UX Ha3HAYCHHE.

10. HenepecrpauBaemslii YPU B pexume coriacoBaHusi ¢ Harpy3Kou. YCIIOBUS COINIACOBAHMSL.
[Tapametrp cornacoBanus. Kosdduuuentsl mnepenaud 10 HANPSHKEHUIO W [0  MOIIHOCTH.
N3buparenbHOCTD.

11. ITapa3utHbie oOpaTHbIe CBs3U B YPU, MephI M0 YMEHBIIICHUIO MX BIUSHHS. YCIOBHUS Mepexoaa
pe3onancHoro YPY B pexkuM reHepanuu napa3suTHbeIX KojaeOaHui. YCTONUMBEINA KOAPPHUINEHT yCHUIeHUS
YPU npu nefictBur BHyTpeHHEH 00paTHOM cBsi3u. HeliTpanu3anus BHyTpeHHEH 00paTHOit cBsi3u B Y PY.

12. AmmmutynHas (konebarenbHas) XapakTepUCTHKA Pe30HAHCHOTO Kackana. MckakeHue Gpopmbl
orubaromel aMIUTUTYIHO-MOIYIMpOBaHHOTO curHana (AM-curnana) B YPU. KoaddunueHt rapmoHuK.
Mepb! 17151 €10 yMEHbILIECHUS.

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 ToOKazarenu mpeobdpazoBarens wactorsl (I1H).
Cxewmsl ITY, HazHaueHHE PIICMEHTOB.

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

16. YacTtoTHas XapaKTepUCTHKAa W KaHajbl 1MOOO4YHOro mnpuema auHeiHoro ITY. Mepbl mo ux
ocnabnenuto. [IpeodbpazoBaHme 4aCTOTHI C HHBEpCUEH U 0€3 MHBEPCHH CIIEKTpa.

17. Kananet moGounoro npuema HenuHeitHoro ITU. Mepbl mo ux ocnabnenuto. OcoOeHHOCTD
KaHayia To0o4HOTo pruema ¢ yactotou (fe+fip / 2).

18. Hckaxenus ¢opmbl orumbarormeit AM-curnana, OgokupoBaHHE (3a0MTHE), MEPEKPECTHHIE
HCKaXXEHMsI, B3aMMHas MOAYIALUSA (MHTEPMOAYIsUus), BropuuHas moxynsauus B IIYU. Mepsl no ux
ocNabIeHuIo.

19. Cnoxuble cxemsl [I4 n MeTon onpeneneHus CHEKTPaJIbHOIO COCTaBa MX BBIXOAHOIO TOKA Ha
OCHOBE cTeneHHOro psjaa. CBoicTBa cnoxkHbIX cxem [14.

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

21. TpeGoBanusi ¥ rerepoguHaM MpueMHHUKOB. CriocoObl oOecredueHus] CTaOMIBHOCTH YacTOThI
rerepoauHa. I[lepectpanBaemple CHHTE3aTOPBI YACTOT.

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

23. BpIOOp HpPOMEXKYTOYHOM YaCTOThHI CyNepreTepoirHa, HCXOAs M3 YCIOBUH oOecredeHus
n30uparenbHOCTEHN 1O 3epKaIbHOMY U COCETHUM KaHajaM.

24. VYcnoBus, MNPUBOAAIIME K HEOOXOAMMOCTH JIBOMHOIO mpeoOpa3oBaHUsl 4YacTOThl B
CylnepreTepouHHOM mnpueMHuke. CTpyKTypHas cxema IpUEeMHUKAa C JBOMHBIM IpeoOpa3oBaHUEM
yactoTel. HaunbGonee omnacHble KaHaJbl MOOOYHOrO MpHEMa CyNepreTepoAuHa ¢  JABOHHBIM
npeoOpa3oBaHUEM YaCTOTHI.

25. Ha3nauyeHue, moKa3zaTenu, cXeMbl ycuiurteneil mpomexyrodHoit yactorsl (YIIH). Cxema u
cpoiictea YIIU-1 (YIIU ¢ oAMHOYHBIMM HAacCTPOEHHBIMH B pe30HaHC KoHTypamu). Kosdduument
npsMoyroiabHocTH. DyHKIUA pacmupeHus nonockl. PUKTHBHOE eauHMYHOE ycuieHue. DyHKIUs
yCUJIEHUsl. YCUJIMTENbHbIE CBOMCTBa m-kackaaHoro YIIYU-1 mpu pasnuuHbpix BennyuMHaxX (PUKTUBHOTO
€IMHUYHOTO YCUJICHHUS.

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

27. CTpyKTypHbIE CXEMbl MPHUEMHHKOB C (UIBTPaAMH COCPEJOTOYEHHOM HM30MPATEeNIbHOCTH
(cemexkuuu) PDPCU (DPCC). D®CU na ocuHoBe LC-anementoB. OInekrpomexannueckune DOCHU.
[Tse3okepamuueckue ®CU. Kapuessie ®CU. [1AB-duibTpsl. Mx cBoiicTBa.

28. Ha3nauenuwe, mnokaszarenu aMIUIUTYIHBIX JeTeKTopoB (AJl), ocHOBHbIe cxembl AJ[ Ha
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MIOJIyTIPOBOAHMKOBBIX auoAax (nmocnenosarenbHblii AJl, napamiensueiid AJl, A/l ¢ yiBoeHHEM BBIXOJHOTO
HanpsbkeHus). Ilapamerpsl nuomHoro AJl B pexume ciaObIX CUTHANIOB (B KBaJpaTUYHOM DPEKUME
paboThI).

29. YcnoBus it obecrieueHus JTUHEHHOTO pexkuma padotsl nuomaHoro AJl. Ypasuenue AJl. Yron
OTCeUKH U ero HaxoxaeHue. Koapduuuent nepenaun muneiinoro AJl.

30. BxomHoe comportuBieHre auoAHbIXx AJl (mocieaoBareabHOTOo, MapaieIbHOTO, C YIBOSHHUEM
BbIXOHOTO HampspkeHus). Kosdounument ¢unsrpaumu AJl. CrnocoObl yBenunyenus koddduuueHta
bunpTpanu.

31. JluHeliHble HMCKa)XK€HUS CHUTHAJ]a MOAYISLUU B auogHOM JmHeiiHoM AJl. VYcnosust ans
obecredyeHus uX JOIMYCTUMOIO YPOBHSL.

32. Henuneiinble uckaxeHus orubaromeid AM-curnana B auogHoMm AJl 3a cueT HeJIMHEHMHOCTH
BAX nuonma. HenwneitHble uckakeHusi ormOaromieii AM-curHama 3a cueT WHEPIMOHHOCTH Harpy3Kd
(uckaxenust Buna «mwia»). Henuneiinole nckaxxenuss AM-curnana B quonnom AJl 3a cuer nepexonHoun
Leny (MCKaKeHHsI BUA «OTCEUKa). YCI0BUs Ui 00eCIedeHUsl OTCYTCTBHS HETMHEHHBIX NCKAXKEHUH.

33. Cxema u CBOMCTBA reTEPOJUHHOTO JIETEKTOpA.

34. Cxema m cBolicTBa HeOamaHcHOTO ¢azoBoro (cumHXpoHHOro) aerektopa (®JI). Cxema wu
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 U HEJNOCTAaTKM HeOalaHCHOrO U
0aaHCcHOTO 4acTOTHO-(a30BbIX Y/I.

37. Cxema, mpuHLMI pabOThl, JOCTOMHCTBA M HEJOCTATKH HUMITYJIbCHO-CYETHOTO YacCTOTHOIO
netrexropa (Y/1).

38. Peakuusa YJ| nHa rapmoHuyeckyro mnomexy. Peakuus YJ| Ha (iIyKTyallUOHHYIO TOMEXY.
[IpenpickaskeHusi cUrHajga MOAY/ISLMU B IepelaTdyuke Hpu 4acToTHOM Monymsuuu (UM) u ux wnensb.
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, CTpyKTypHas cXema M MPUHLUI pabOoThl aCTaTUYECKON CHCTEMbI aBTOMaTHYECKO
noAcTporiku 4actoThl rerepoamna (AITYIY) cymeprerepomuHHOro npueMHuKa. TpeGoBanus K Oiokam
cucrembl AITYI. YcnoBus, npu KOTOpbIX Bo3HUKaeT HeoOxonumocTk npuMeHenus YIIT B nenu o6parHoit
cs3u cuctemsl AITUI. Koaddunuent apronoactpoiiku. [lomoca ynepxanus, mojioca 3axsara.

42. Hasnauenue u crpykrypHas cxema PY c cucremamu APY «wmazag»: mnpocras APY,
3anepxanHas APY, ycunennas APY. TpeboBanus k 6mokam cuctembl APY. Unciio kackagoB mpueMHUKa,
KOTOpbIE HEOOXOJMMO OXBaTHTh cucteMoil APY. YcnoBus, mpu KOTOpHIX BO3HHMKAE€T HEOOXOIUMOCTh
npuMeHeHus yeunutens noctossHHoro Toka (YIIT) B uenu o6parHoii cBa3u cuctemsl APY.

43. Tlomexu W IIyMbl PaA3IMYHBIX YAaCTOTHBIX JHANa3oHOB (aTMOC(EpHbIe, WHAYCTpUAIIbHBIE,
kocmuueckue). [laccuBuble momexu. IllymoBas momoca  4YacTOTHO-U30MPATENTBHOM  CHUCTEMBI.
HomuHnanpHas MoOIIHOCTh TemioBoro Imyma. KoagdunueHt myma ¢ ILIymMoBas TemIeparypa
yerbIipexnomtocHuka. Koap¢uuuent mryma mnaccuBHod uenu. IllymoBast temmeparypa mpHeMHOM
aHTeHHbl. OTHOCUTENIBHAS ITyMOBasl TEMIIEpaTypa IPUEMHON aHTEHHBI.

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

45. UudpoBas geMonmynsuus TIyTeM BBIACICHHS KOMIUIEKCHOM —aMIUIUTYJbl CUTHAaja
MIPOMEKYTOYHON YaCTOTHI KBAAPaTypPHBIM IIPe0Opa3oBaHUEM.

14.1.3. Tembl 0IPOCOB HA 3aHATHSAX
CrpykTypHble cxeMbl PY, UX TOCTOMHCTBA U HEJOCTAaTKU. DKBUBAJIEHTHBIE CXEMBI, MAPAMETPHI U
CBOMCTBa OTKPBITBIX HEHACTPOCHHBIX M HACTPOCHHBIX MPUEMHBIX AHTCHH, PAMOYHBIX M (PEPPUTOBBIX
npueMHbIX aHTeHH. Hasnauenue Bxomnoil memu (BL]) PY. Cxembl BIL] ¢ HeHacTpoeHHOW aHTEHHOM.
Cxembl Bl ¢ HacTpoeHHO# aHTeHHOW. DneKTpoHHas mepectpoiika BII, cxemsl, ycimoBusi st BeiOOpa
21eMEHTOB cxeM. BI[ ¢ €eMKOCTHOM CBSI3bI0 C HEHAaCTPOEHHOM aHTEHHOW. V3MeHeHne pe30HaHCHOro
kodddunMeHTa nepeaadn npu nepectpoiike. BI] ¢ MHIYKTUBHON CBS3bI0 C HEHACTPOEHHOW aHTEHHOM.

CornacosaHa Ha noprane Ne 32163 21



PexxuMbl «yKOPOUEHHOM aHTEHHBI» U «yIJIMHEHHOW aHTEHHBD. BpIOOp BeMWYMHBI CBA3HM aHTEHHBI co BLI.
BIl ¢ xoMOMHHUPOBaHHOM CBSA3BIO C HEHACTPOEHHOHN aHTeHHOU. M30uparensHocTh. BL] mpu HacTpoeHHOU
aHTeHHE. YcioBus comtacoBaHus BLl ¢ anteHHol. Ha3HaueHue M OCHOBHBIE IOKA3aTeNU YCUIIUTEIA
pammouyactotel (YPU). Cxema mepectpamBaemMoro YPU, Ha3HaueHHe DSJIEMEHTOB. OJIEKTPOHHAs
nepectpoiika YPYU. I3MeHeHue pe30HAHCHOTO KOX(PQPUIMEHTA TMepelayd IpH  EepeCcTPOUKeE.
HenepecrpauBaembiii YPY B pexxume cornacoBaHusi ¢ Harpy3koi. YcinoBus coriiacoBanusa. Haznauenue,
MECTO B NPHEMHHUKE, COCTaB M IMOKa3arenu npeodpazosarens yactoTel (ITH). Cxemsr [1Y, Ha3naueHue
sneMeHTOB. CHeKTpajabHBIA COCTaB BBIXOJHOTO TOKa OfHOHamNpaBieHHOro cmecurens (CM), aMIuIUTyasl
TOKOB KOMOMHAIMOHHBIX 4acToT. Kpyrusna mpeoOpasoBanus. YacToTHas XapaKTEpPUCTHKA M KaHAJbI
no6oyHoro nmpuema guHeriHoro [TY. Mepsl o ux ociadnenuto. [IpeobpazoBaHne 4acTOThl C MHBEpCUEH U
0e3 mHBepcuu crnektpa. Kanamel mobounoro mpuema HenuHeiHoro ITY. Mepsl mo ux ocCiablieHUIO.
Br16op pexxuma padoter cmecutenst (CM) npu nuHeliHo-n1oManoi BAX. Beioop pexxuma pa6otsl CM npu
kBaapatuyHoit BAX. [lepecTtpauBaeMbie cuHTE3aTOpbl 4acTOT. HEOOX0MUMOCTh M CIOCOOBI COMPSIKEHUS
HACTPOEK MpecesieKTopa U reTepoArHa IpueMHUKa. BpIOOp MpoMexyToOuHOM 4acTOTHI CylepreTepoanHa,
UCXOAS U3 YCIOBUI oOecredeHns: n30upaTeabHOCTEH MO 3epKAIbHOMY M COCEIHUM KaHaslaM. YCJIOBUS,
MPUBOASAIINE K HEOOXOAUMOCTH JBOMHOIO MpeoOpa3oBaHUs YacTOTHI B CYNEPreTepOAMHHOM MPUEMHHUKE.
CrpykTypHasi cxema IpUEMHHKa C JABOMHBIM MpeoOpa3oBaHHeM 4acToThl. Hanbosee omacHble KaHAIBI
moOOYHOTO IpreMa CylepreTepoArHa ¢ JBOWHBIM Mpeodpa3oBaHueM 4acToThl. Ha3zHadeHue, mokasarenu,
cxeMbl ycunurenel npomexxyrouHoil udactorel (YIIU). Kosaddumuent npsamoyronbHoctu. DyHKuIUA
pacupenus nojaocskl. PUKTUBHOE €UHUYHOE ycuiieHue. DyHKIMS YyCUIIeHUS. YCUIUTENbHbIE CBOMCTBA
m-kackagHoro YIIU-1 npu pa3nuuHbIX BEJIMYUHAX (UKTUBHOTO CAMHWYHOTO ycuieHHs. CTpyKTypHBIE
CXeMbl TPUEMHHUKOB C (QUIBTpaMu cocpenoToueHHoil uzbuparenbHoctu (cenekuuu) OCU (DCC).
Ha3znauenue, mokazarenu  aMmudtygHbix — getektopoB  (AJl), ocHoBHble cxembl AJl Ha
MOJTYTIPOBOAHUKOBBIX JUOAAX. YCIOBHS JJIsi OOECHEeueHUsl JTMHEHHOTO pexuma paboTsl auomgHoro AJl.
VpaBuenue AJl. BxoaHoe compotuBieHue mnocienoBaresnbHoro auogHoro AJl. JIuHelHble MCKaKeHUS
CUTHajla MOIYJISIMKU B AuoaHoM jduHeHoM AJl. Henunelinble uckaxenus ormdOaromeid AM-curnana B
nuogHoM AJl 3a cuer HenmHeHocTH BAX nuonma. Henmuueitnbie nckakenus orudaromieii AM-curaana B
muogHoM AJl. @azoBeie gerektopsl (D). [Tuxossiit gerexrop (I1J1). Hasnauenue, cTpykTypHas cxema u
MPUHLIMIT PabOThl acTaTUYECKOM CHCTEMbI aBTOMAaTHYECKON MOACTPOMKHM yacToThl rerepoguna (AITYI)
CylepreTepoiuHHOro npuemHuka. Haznauenue u crpykrypHas cxema PY c cucremamu APY «Hazan»:
npoctast APY, 3agepxannas APY, ycunennas APY. [lomexu U 1mrymbl pa3nuyHbIX YaCTOTHBIX JIMANIa30HOB
(atmocdepHble, HWHAyCTpUANbHblE, KocMmuueckue). OIeHKa YYBCTBUTEIBHOCTH PaIUONPUEMHBIX
YCTPOWUCTB C Pa3IUYHBIMU THIAMU aHaTeHH. DakToOpbl, OT KOTOPHIX 3aBUCHUT UYBCTBUTEIHLHOCTH
npuemHuka. [ludpoBas nmeMomymsusi MyTeM BbIACTICHUS KOMIUIEKCHOM aMIUIMTYAbl CHUTHaia
MIPOMEKYTOYHON 4acTOTHI KBAAPaTypPHBIM IIPe0Opa30BaHUEM.

14.1.4. Tembl JOMAIIIHUX 3aJaHUH
Pacuet mapaMeTpoB napajienbHOrO U MOCIIEI0BaTeIbHOIO KojIe0aTenbHbIX KOHTYPOB.
Pacuer mapametrpoB BL] ¢ HEeHaCTpOEHHBIMU AHTEHHAMH.
Pacuer napamerpos Bl ¢ HacTpO€HHBIMY aHTEHHaMHU.
Pacuer napamerpoB YPU ¢ puxcupoBaHHON HACTPOIKOH.
Pacyer mapametpoB quana3oHHbx YPY.
Pacuer nmapamerpos 114 ¢ kBagparuunoit BAX CM.
Pacuer napamerpos [14 ¢ nuneiino-nomanoi BAX CM.
Br160p npoMexyTouHOM 4acTOThI CynepreTepoinHHoro PY.
Pacuer mapamerpos YIIU-1,2,3,4.
Pacuer mapamerpos A/] u Y/I.
OrneHka 4yBCTBUTENBHOCTH PY.

14.1.5. Bonnpocbl Ha CAMOIIOATOTOBKY
[TapameTpsl mapayIeabHOTO U MOCJIEI0BATEIBHOTO KOJe0aTeIbHbIX KOHTYPOB.
BII ¢ HeHaCTPOECHHBIMU AHTEHHAMH.
BII ¢ HacTpoE€HHBIMU aHTEHHAMH.
YPY ¢ puxcupoBaHHON HACTPOIKOM.
Hwnamazonnsie 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.

OueHka 4yBCTBUTENBbHOCTU PY ¢ pa3HbIMU THIIAMU aHTEHH.

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

3A0POBbS U HHBAJIMAOB

I[J'IH Jui € OrpaHM4Y€HHBIMH BO3MOKXHOCTAMHKU 3A0POBbsA W HHBAJIMAOB MPEAYCMOTPCHBL
AOHIOJHUTECIIBHBIC OICHOYHBIC MAaTCpHaJibl, ICPCUCHb KOTOPBIX YKAa3aH B Ta6JII/ILI€ 14,
Ta6J'II/ILIa 14 — HOHOJ’IHHTCJ’ILHHG Marc€puajibl OUCHUBAHUA OJIA JIUI[ C OrpaHUYCHHBIMHU BO3MOXXHOCTSIMU

310POBbSI U UHBAJIUJIOB

Kareropuu
00yJarommxcs

C HapymeHusiMu
ciyxa

C HapyleHUsIMU
3peHus

Buipl 1OIOIHUTEIIBLHBIX OLIEHOYHBIX
MarepuanoB

TecTbl, TUCEMEHHBIE CAMOCTOSATENBHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

CobecenoBaHue 1o BOIIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

@OpMBI KOHTPOJIS U OLICHKH
pe3ynbTaToB 00y4eHus

[IpenMyiecTBEHHO MUCHMEHHAs
HpoBepKa

[TpeumyniecTBEHHO yCTHAs IPOBEPKA
(MHAMBUIYATIBHO)

C HapylieHUsIMU
OIIOPHO-
JIBUTaTEIbHOIO
anmnapara

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

HpeI/IMYHIGCTBGHHO JAUCTaHIIMOHHBIMU
MCTOJaMH

C OrpaHU4YCHUAMMU 110 TGCTI)I, IIMCBMCHHBIC CaMOCTOATCIIBHBIC

00IEMETUIIMTHCKUM
MOKa3aHUsIM

pa6OTBI, BOIIPOCHI K 3a4CTY,
KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI

[IpenMy1iecTBEHHO IPOBEPKA
METOJIaMH UCXOSl U3 COCTOSIHUSA
00yyaronierocst HA MOMEHT IIPOBEPKU

14.3. MeToguueckne peKOMeHAALMH M0 OLleHOYHBIM MATepUAJIaM /sl JIUL ¢ OTPAHUYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbS 1 HHBAJIN/I0B

Jns nun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSMHU 3JI0POBbSI M WHBAJIMJIOB TIPEIYyCMAaTPUBACTCS
nocTymnHas popMa nperocTaBIeHHs 3aJaHUI OLIEHOYHBIX CPEICTB, 8 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 KOHTPOJBHBIE BOMPOCHL. [l Takux OOydaromuxcst MpeaycMaTpHBaeTCs
noctynHas popMa npeocTaBiIeHHs OTBETOB Ha 33/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- IpeCTaBICHNE OTBETOB YCTHO.

[Tponienypa oueHUBaHHUS pPE3YAbTaTOB OOYYEHHUS JIMI] C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH
30POBbS M HMHBAJHJIOB 10 TUCIUIUIMHE MPEIyCMaTpPHBAET MpPEIOCTaBICHHE WHpopManuu B (opmax,
alaTUPOBAHHBIX K OTPAaHUYCHUSAM UX 370POBbSl M BOCIPUATHS UH(OpMALIUU:

JI1s1 IMI ¢ HAPYUIEHUSIMH 3PeHUst:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B Ile4aTHOU (hopMe YBETMUEHHBIM IIPH(PTOM.

JI1s1 M1 ¢ HAPYLIEHUSIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

— B Ie4aTHO (hopme.

JI1s1 i1 ¢ HAPpYUIEHUSIMHM ONIOPHO-ABUTaTEJLHOIO annapara:
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- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

- B Tie4aTHOU (opme.

[lpu HEOOXOAMMOCTH JUIS JIMI[ C OrPAHUYCHHBIMH BO3MOXXHOCTSMH 3[0POBbS M HHBAJIHIOB
npounecaypa oi€cHUuBaHusA pC3yjibTaTOB OGy‘IeHI/I}I MOKCT IMPOBOAUTHCA B HCCKOJILKO 2TAIlOB.
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