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PABOYASI TIPOTPAMMA J{ Zecroctonae. o 10,01 2016 no 26 69 2018
PanmonpueMHblie ycTpoiicTBa

YpoBeHb 00pa3oBaHus: BbICIIee 00pa3oBaHue - aKajJaBpuaT

Hanpasnenue mnoxnroroBku / crneumanbHOCTh: 11.03.02 MHpOKOMMYHUKAIHMOHHBbIE TEXHOJIOTHM W
CUCTEeMBbI CBSI3U

Hamnpasnennocts (npo¢wins) / cienmanu3zamus: CucTeMbl painoCcBsA31U U PaIHOI0CTyAa

®dopma 0OyueHus: oUHast

®akynbret: PT®, Pagnorexnudyeckuii paxky/abrer

Kadenpa: TOP, Kadenpa TesekoMMyHHKALHIl 1 OCHOB PATHOTEXHUKHU

Kypc: 3,4

Cemectp: 6, 7

VYuebnsiii man Habopa 2018 roga

Pacnipenenenne pabouero BpeMeHU

Ne Buapl yueOHOM AeSITENBHOCTH 6 cemecTp 7 cemecTp Bcero Ennanne:
1 Jlexmun 32 32 JacoB
2  Ilpaktuyeckue 3aHATHS 32 16 48 9acoB
3 | JIaboparopHbie paOOTHI 16 16 4acoB
4 KoHTpoJb CAaMOCTOSTEIBHON pabOThI 10 10 4acoB

(xypcoBoi ipoekT / KypcoBasi paboTa)
5  Bcero aynutopHbIX 3aHATUI 80 26 106 4acoB
6 CamocrosrenpHas pabora 64 46 110 9acoB
7 Bcero (06e3 sx3ameHa) 144 72 216 4acoB
8 | IloxmroroBka M cmaya dK3aMeHa 36 36 4acoB
9  OO0mas TpyI10eMKOCTb 180 72 252 9acoB
5.0 2.0 7.0 3.E.

Dk3ameH: 6 cemecTp
KypcoBas pabota (mpoekr): 7 cemectp
3auert: 7 cemecTp

Tomck 2018
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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

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
rOCyIapCTBEHHOTO 0Opa3oBareiabHOro cranaapra Beiciiero odpazoanus (OPI'OC BO) no HampaBieHUIO
noaroroBku (crennanbHocTr) 11.03.02 MHDOKOMMYHHUKAITMOHHBIE TEXHOJOTHHW W CHUCTEMBI CBSI3H,
yrBepxkacaHoro 06.03.2015 roma, paccMorpeHna u omoOpeHa Ha 3acemanuu kadeapsl PTC 26 anpens
2018 roma, mpotoxon Ne 9.

PazpaboTumk:

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

3aBexyrommii odecriednBaromei kad.
PTC C. B. MenuxoB

Pabouast mporpamMma JUCIHUILIMHBI COTNIacoBaHa ¢ (haKyJabTeTOM U BbIITyCKarole kadeapoii:

Hexan PT® K. 1O. IlonoBa

3aBeqyroNInid BEITyCKAOIIEeH Kad.

TOP A. A. Tenbuep
DKCHEPTHI:

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

JlotieHT Kadeaps
TEJICKOMMYHUKAIMI U OCHOB
pamuorexuuku (TOP) C. U. boromornos
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1. Heau u 33124y QU CHUTLTHHBI

1.1. Heau TUCHUNIHHBI
N3yueHne cTyneHTaMu:
MIPUHIIAIIOB TOCTPOSHUS YCTPOICTB IpreMa U peoOpa30BaHMs CUTHAJIOB C PA3IMYHBIMUA BUIAMU
MOIYJISAIHAH, PAaOOTAIOIIMX B PA3IMYHBIX AUANa30HaX JTMH BOJIH;
(GU3HYECKUX TPUHIUIOB PabOThl U OCHOBHBIX CXEMHBIX peHICHHH (DYHKIMOHAIBHBIX Y3JIOB
MPUEMHHUKA;
0coOeHHOCTEH 00pabOTKU B IPUEMHOM YCTPOMCTBE aHAIOTOBBIX U ITU(PPOBLIX PaIMOCUTHATIOB.

1.2. 3agaum AMCHMIINHBI

— OOyueHue CTYICHTOB KOMIUICKCHOMY TEXHHYECKOMY MBIIUICHUIO Ha TpuUMepax pazdopa
MIPUHIIMIIOB IOCTPOCHUS U padOThl COBPEMEHHBIX YCTPOICTB MpHEeMa H IpeoOpa3oBaHUs PaliOCUTHAIIOB
1u1s1 GOPMUPOBAHUS CIIOCOOHOCTH ONITHMM3AIUU CTPYKTYPHI PAJIHOIOKAIMOHHBIX CUCTEM B COOTBETCTBUH
C BbIOpAaHHBIMU WM 33JJaHHBIMH KPUTEPUSIMU KaueCTBa,

—  O3HAaKOMJICHHE CTYJICHTOB CO CTaHJIapTaMd B OO0JacTH COBPEMEHHBIX paIHONPUEMHBIX
YCTPOMCTB;

—  O3HAKOMJICHHE CTYJIEHTOB C TMPUEMHUKAMH, pPAOOTAIOIMMU B PA3JIUYHBIX CHCTEMax
PaINOCBS3HU U PAIUOIOCTYTIA.

2. Mecto aucunnimubl B ctpykrype OITIOII

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

[IpenuiecTByOUIMMHI TUCIHUIUIMHAMU, (OPMHUPYIOIIUMU HayallbHbIC 3HAHUS, SBISAIOTCS: CHUTHAIIBI
ANIeKTpoCBs3U, Teopust anekTpuueckux ueneil, CxeMOTeXHHKa TEeJIEKOMMYHHUKAIIMOHHBIX YCTPOICTB,
[udposas 06paboTka curnanaos, PacripoctpaneHue paaroBOIH U aHTEHHO-(PHIepHbIE YCTPOKUCTBA.

[TocneayromumMu  TUCHUIUIMHAMU  sBISIIOTCS:  CHCTEMbl M YCTPOMCTBA  PaJUOCBS3U U
paguonoctymna, CereBble TEXHOJIOIMH BBICOKOCKOPOCTHOW mepenadyd JaHHbIX, CeTH CBSI3U M CHUCTEMBI
KOMMYTaIINH.

3. TpeOoBaHus K pe3yJbTAaTaM OCBOCHHMS IHCIUILIHHBI

[Tponiecc n3yyeHus JUCUUIUIMHBI HAIpaBlieH Ha (JOPMUPOBAHUE CIETYIOINX KOMIETEHIUI:

— TIK-12 roTOBHOCTBIO K KOHTPOJIKO COOTBETCTBUS pa3padaTbIBA€MbIX MIPOEKTOB U TEXHUUYECKOU
JOKYMEHTALMM CTaHJapTaM, TEXHUYECKUM YCJIOBUSM U APYTUM HOPMATUBHBIM TOKYMEHTaM;

— JIK-14 yMmeHueM OCYLIECTBISATh MEPBUYHBIA KOHTPOJIb COOTBETCTBHUSI pa3padaTbiBa€MbIX
IIPOEKTOB M TEXHUYECKOM JIOKYMEHTAllUM HAlUOHAIBHBIM M MEXKIYHApOAHBIM CTaHAApTaM |
TEXHUUYECKUM PENNIAMEHTAM;

B pesynbrare u3ydeHus IUCHUIUIMHBI O0Y4atoIUNCs JOIKEH:

— 3HATh NPUHIMIBI PaOOTHl PAJAUONPUEMHBIX Y3JI0B, OJIOKOB M YCTPOMCTB M MOHHMMAaTh
¢du3nyeckre Iporecchbl, MPOUCXOAAIINE B HUX; 00 MCKaXEHUAX HENPEPHIBHBIX U JAUCKPETHBIX CUTHAJIOB
IIPY NPOXOKJICHUU DPATUOTPAKTAa NPUEMHHUKA, O BHJAX IIOMEX PaJUONPHEMY M METOJAX IOBBIIICHUS
MIOMEXOyCTOWYMBOCTH IprueMa MHPOpMaIUH, 00 0COOCHHOCTAX PaJUONPUEMHBIX YCTPOHCTB PA3INYHOTO
Ha3HAYECHUs.

—  yMeTb IPUMEHSTHh Ha NPAKTUKE METOIbl aHAlW3a M pacyeTa OCHOBHBIX (YHKIMOHAJIBHBIX
Y3JI0B PaJUONPUEMHBIX YCTPOMCTB; pa3pabaThiBaTh U 0OOOCHOBBIBATh COOTBETCTBYIOIINE TEXHUYECKOMY
3aIaHAI0 M COBPEMEHHOMY YPOBHIO Pa3BUTHs TEOPUM W TEXHHKH CTPYKTYpHBIE M INPHUHIHIHAIBHBIC
CXEMBl PAJUONPUEMHBIX Y3JI0B MU YCTPOMCTB C YY4E€TOM HMX MeCTa B CHCTEMaX pPaJHOCBAI3H U
paZvoNoCTyIa, YCIOBUM HUX OJKCIUIyaTalluu, BKIIOYas TpeOOBaHMSI SKOHOMUKH, OXpaHbl Tpyla H
OKpYXarolel Ccpeibl, JprOHOMHUKH M TEXHHUUYECKOW ICTETUKHU; BHIOMpATh AIIEMEHTHYIO 0a3y C y4eToMm
TpeOOBaHUN MHHMATIOPU3ALMU, HAJIEKHOCTH, 3JIEKTPOMArHUTHOW COBMECTHMMOCTH, TEXHOJOTMYHOCTH,
PEMOHTONPUTOTHOCTH, YI00CTBA SKCIUIyaTallud M HSKOHOMHYECKOW 3(P(PEKTHBHOCTH; OCYIIECTBISATH
CXEMOTEXHHUYECKOE MPOEKTUPOBAHUE Pa3paldaThIBAEMbIX PaJMONPUEMHBIX Y3JI0B M YCTPOWCTB, BKIIIOYAs
pacder JJIEMEHTOB IPUHIUINHUAIBHBIX CXEM M TEXHUYECKUX II0Ka3aTeliel, CTPEMsACh K HMX TEXHHUKO-
SKOHOMHYECKOM ONTHUMHU3ALMM; MPOBOAUTH HATYPHBIM SKCHEPHUMEHT 110 HW3MEPEHUI0 OCHOBHBIX
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MoKa3arelsieil 1 XapakTepUCTUK PaJlMONPHEMHUKOB U UX (QYHKIIMOHAIBHBIX Y3JIOB.
—  BJAJeTh NEPBUYHBIMU HAaBBIKAMHU HACTPOWKH WU PETYIUPOBKU PaTUONPUEMHON ammaparypbl
IIPU IPOU3BOJICTBE, YCTAHOBKE M TEXHUUYECKOM HKCIUTyaTalUu.

4. O0beM IMCHHMIIMHBI M BBl Y4eOHOH padoThl
OO0mas TpyIoeMKOCTh JMCIHMIUIMHBI coCTaBisieT 7.0 3aueTHBIX €IUHUIBI W TPEACTABICHA B
tabmuue 4.1.
Tabnuna 4.1 — Tpy1oeMKOCTh AUCITUTUTHHBI

Bunbt yueOHO e TeNbHOCTH Bcero gacos CemecTpsl
6 cemecTp 7 cemecTp

AynuTopHbIe 3aHATH (BCETO) 106 80 26
Jlekuun 32 32
[IpakTudeckue 3aHATUSA 48 32 16
JlaGopatopHbie pabOTHI 16 16
KoHTpois camocTosTensHOM paboThl (KypcoBOi 10 10
MPOEKT / KypcoBasi paboTa)
CamocTrosTenbHas paboTa (Bcero) 110 64 46
BrimonmHeHne KypcoBoro mpoekTa (padoTh) 46 46
Odopmienne 0T4ETOB 10 J1a00OPaTOPHBIM 12 12
paboram
[IpopaboTka JIEKIIMOHHOTO MaTepHuaia 28 28
[TonroToBka K MpakTUYECKUM 3aHATHUSM, 24 24
CEeMHHapaM
Bcero (6e3 ax3amena) 216 144 72
[ToaroroBka u craya sK3aMeHa 36 36
OO61mas TpyI0eMKOCTh, U 252 180 72
3aueTHble EanHnIB! 7.0 5.0 2.0

5. ConepxaHue TMCHMILINHBI

5.1. Pa3nennl AMCHUILIMHBI H BUABI 3aHATHH
Paznenbl AUCHUIUIMHBI ¥ BUBI 3aHATHI IPUBEACHHI B Tabnuie 5.1.
Tabmuma 5.1 — Pasgensl IUCIHUIIINHEL U BUABI 3aHATHA

= = = m  a¥  ZE
o -~ o ° (2] =
. % 8§ § §3 %5
HasBanwst pa3fenoB TUCIUATUTHHBI % ) a = iy o O Sl
= = = = g 880 ==
= & 8§ g &8 S
6 cemecTp
1 BBenenue 1 0 0 4 0 5 [1K-12, T1K-
14
2 Bxonnbie ycTpoiicta PY 4 6 8 12 0 30 IIK-12, TIK-
14
3 Yeunutenu paanodactoTsl (YPY) 2 4 4 9 0 19 IIK-12, IIK-
1% 14
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4 TIpeo6pazosarenu yactotel (I[T4) PY 8 6 0 8 0 22 TIK-12, I1IK-
14
5 Yeunurenu npoMexkyTOuHOM 4 4 0 6 0 14 TIK-12, I1K-
yactotsl (YIIH) PY 14
6 [leTekTopsl (AEMOIYIISTOPHI) 6 4 4 7 0 21 TIK-12, IIK-
panuocursanos PY 14
7 CucTeMbl aBTOMaTHYECKOIO 2 4 0 4 0 10 IIK-12, IIK-
perynmupoBanus PY 14
8 Papnornomexu v 4yBCTBUTEIBHOCTh 2 4 0 6 0 12 TIK-12, TIK-
Py 14
9 Hudposas nemoxynsmus B PY 2 0 0 4 0 6 IIK-12, IIK-
14
10 3akitouenue 1 0 0 4 0 5  IIK-12, IIK-
14
Hroro 3a cemectp 32 32 16 64 0 144
7 cemectp
11 IIpoexTupoBaHue 0 16 0 46 10 62 IIK-12, IIK-
pPaZvoONPUEMHOTO YCTPOIiCTBa 14
Hroro 3a cemecTp 0 16 0 46 10 72
Hroro 32 48 16 110 10 216
5.2. Conep:xkanue pa3aejioB IMCHUIJIMHBI (110 JIEKIUSAM)
ConeprkaHue pa3ienaoB TUCIUILIHAH (TI0 JIEKIUSIM) IPUBEACHO B Tabnuiie 5.2.
Tabnuua 5.2 — Coneprkanue pas3ieiaoB JUCIUILINH (10 JIEKIHSIM)
3 =i
Q = 0
:_ B3
HaszBanus pasznenos CopeprkaHue pa3eioB TUCHUTITUHBI 10 JEKIUSIM 5" S
o S B
X i
= S =
6 cemectp
1 BBenenue O6beM, copepkaHue, BUIbI 3aHATUN U (HOPMBI 1 T1IK-12,
OTYETHOCTH 10 aucuumummae.Mecro PY B [1K-14
paanokanaie nepenadu nHbopmarpu.O000IeHHAs
cTpykTypHas cxema PY. OcHOBHbIE TEXHUYECKUE
XapakTepucTUKu PY: 4yBCTBUTENBEHOCTH;
M30MpaTeNbHOCTD; YaCTOTHBIN Mana3zoH paboThl
(vacTtoTHBI T1aH PY); nuHeliHbie U HEMWHEHHBIC
WCKaXCHHS; THHAMUYCCKUH JIMAIIa30H 110 BXOJTHOMY
curnany.Knaccudukaiys THTIOB U CTPYKTypHBIC
cxeMsl PY: 1eTeKTOpHOro; NpsMOro yCHIJICHHUS;
TeTEPOANHHOT0; CYEPreTEPOJUHHOTO; IPSIMOTO
npeoOpa3oBaHusl; pereHepaTUBHOIO;
CyleppereHepaTuBHOr0. JiIeMeHTHas 6a3a
paJIMONIPHEMHBIX YCTPOWCTB
Hroro
2 Bxoanble ycTpolicTBa ~ DKBHBAJIEHTHBIE CXEMBI U TTapaMeTPhl IPUEMHBIX 4 MK-12,
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Py AQHTEHH: OTKPBITHIX HEHACTPOEHHBIX; OTKPBITHIX [1K-14
HACTPOEHHBIX; PAMOUYHBIX; (HePPUTOBBIX
(marautHBIX).[lapaMeTpbl mapanienbHOTO U
MOCIIe0BATENILHOTO KosebarenpbHbix LC-
koHTYpoB. Tpancopmupyroiue cBoiicTBa
napajuIeIbHOro0 KOHTypa.MI3MeHeHne XapakTeprucTUK
LC-koHTypoB nipu niepectporike. Bxonusie nenu (BLI)
PV 1npu pa3nuuHbIX CBA35SX C HEHACTPOCHHOU
AQHTEHHOM: C EMKOCTHOM CBSI3bI0; C UHAYKTUBHOMN
CBSI3b10; C KOMOMHHUpOBaHHOM cBs3bt0. BIl PY npu
HACTPOEHHO aHTeHHe. YacToTHas n30MpaTeIbHOCTh
(unsrpanms) BL.Onexrponnas nepecrpoiika B B
nuana3oHHbiX PY.Ocob6ennoctu BLI yapTpaBhICOKHX

gactoT (YBY).

Utoro 4
3 Yeunurenu Haznauenue, cxembl U1 OCHOBHBIE ITapameTpsl Y PY. 2 [K-12,
panuouactoTsl (YPY) PY  Pexum cornacoBanus.Oco6eHHOCTH [1IK-14

nepecrpanBaeMbix Y PY.Ycroitunsocts YPUY n
CrocoObI MOBBILIECHHUS YCTOMYNBOCTH. YacToTHAS
n30UpaTeIbHOCTh.JINHEHbIE UCKAKEHNUS B
YPU.Henuneiinble nckaxkeHus B YPU: nckaxeHus
dbopmel AM curHana; OJ0KHpOBaHUE CUTHAIIA
MIOMEXOM; MEPEKPECTHBIC NCKAKECHHUS;
WHTEPMOIYIISIHS; BropuyHas Moayssitusi. CriocoObl
MHHHMH3ALUN HSJIMHEHHBIX
ncKaxeHni.OcoOEHHOCTH TEXHUYECKON pealln3aluu
YPY paznuyHbIX 4YaCTOTHBIX JUAITa30HOB.
Manomymsane YPY. Mukpomunuariopusanus Y P4
C UCIIOJIb30BAaHMUEM COBPEMEHHOM JIEMEHTHOM 0a3bl.

Hroro
4 TlpeoOpa3zoBarenu HaznaueHue, coctaB, CXeMbl 1 OCHOBHBIE ITApaMETPhI 8 [K-12,
yactoTsl ([TH) PY ITY.CnekTpanbHblil COCTaB BBIXOJHOTO TOKa [1K-14

onHoHanpasieHHoro ITY. YacroTHas XxapakTepucTuka
uaeanbHoro JmHenHoro 114, kpyrusna
npeoOpa3oBaHus, TONOJHUTEIbHbIE KaHaJIb
nprema.HacToTHas XapaKTEpUCTUKA HEJIMHEHHOTO
[TY.UnTepdepeHinoHHbie CBUCTHI ((POKYCHI
JIOTIOJIHATENBHBIX KaHaIOB npuema [14).
Homorpammel uist onpenenenns GokycoB
JIOTIOJIHUTENBHBIX KaHaNIOB Iipuema I14. Hennnelinbsie
nckaxxeHud B [IY4 npu kBagpatnyHON U JIMHEWHO-
JIOMaHHOW BosIbTaMIEpHON XapakTepucTtuke (BAX)
cmecurens (CM), BO3MOXHOCTh UCKITIOUCHUS
HEKOTOPBIX JAOMOJHUTENBHBIX KaHAJIOB ITpHEMa
ITY.TpeboBanus k rerepoaunam [1Y. ['ereponun Ha
OCHOBE KBapLIEBOTO CHHTE3aTopa 4acToThl. CBOMCTBA
OanmaHcHBIX 1 OubanancHoro CM.Bri6op
IIPOMEKYTOYHOU YaCTOTHI CYIIEPreTEPOIUHHOIO
npueMHuka. Heo0xoqumocTh 1 0cOOEHHOCTH
JBOWHOTO IpeoOpa3oBanust yacToThl. ConpsKeHne
HAaCTPOEK MPECEIEKTOPA U TETEPOINHA B
cyneprerepoauHaoM PY.Merozel yBennueHus
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n3buparenbHOCTH PY 10 TOTIOTHUTEBHBIM KaHallaM
npuema (GuIbTPHI-MIPOOKH, (PUIBTPHI-IBIPKN).

Hroro

5 Yeunurenu
MIPOMEKYTOYHON YaCTOTHI
(VII9) Py

Haznauenue, 0COOEHHOCTH CXeM U OCHOBHBIE
napametpsl YIIY. YIIY ¢ pacnpenenennomn
u3buparenbHOCThIO. Koaddunment
PSIMOYTOIBHOCTH, GYHKIIMS pACIIUPEHUS MTOIOCHI,
¢bynkuus yeunenus i YIT4-1, YITY-2, VIIY-3,
VYIIY-4. CpaBHEHHE CBOWCTB IO N30UPATEIIBHOCTH U
ycunennto YIIY paszusix tunos. YIIY ¢
COCpEA0TOYCHHOMN N30MpaTenbHOCTHI0.OCcO0EeHHOCTH
YCUJICHUS PaJuOUMITYJIbCHOTO curHaia. [lepexonnsie
xapakrepucTuku Y14 paznudnbix
tunoB.OcobeHHOCTH MUKpOoMUuHUaTiopuzauuu YIT4.

4

HUroro

[K-12,
[1K-14

6 JleTexTopsl
(1eMomynaTophl)
panrocuraanoB PY

JvonHble aMmIuTyaHbIe 1eTeKTOphl (AL,
IIOCJIEZI0BATENIbHBIN U NapalIeNbHbIN), CXEMBI,
HOPUHIMI JeiicTBUs, mapaMeTpbl. KBagparuuHoe
JIETEKTUPOBAHUE, €r0 HENOCTaTKu.JInHeitHoe
JeTekTupoBaHue.JInHeliHbIe U HelTMHEHbIe
UCKaxeHUs uoaHbIx AJl.I'erepoanHHbII
(acuaxponnsiii) gerexrop (I'/]).da3oBbrit
(cunxponnslit) gerekrop (O/I). YacrorHbie
nerekropsl (U/1): yacTOTHO-aMIUIUTYIHBIN; YaCTOTHO-
(a30Bblii; TPOOHBIN; UMITYJIbCHO-
cuetHblii.[lomexoycroitunBocTs Y/ k rapMOHHUECKON
nomexe, noporosoe cpoiictso Y/[.Peakuus Y/ Ha
IIYMOBYIO IToMeXy. DPGEKTUBHOCTh MOJIaBIECHUS
IIYMOBOW MTOMEXH MPH NPEAbICKAKEHUSIX CUTHATIA
MOJIYJISILIVM B NIEPENATYNKE U UX KOMIIEHCALlUU B
PY.Umnynbcubiiil nerexrop (M/1). Bpems
YCTAHOBJIEHMS M BpEMS CIla/la IEPEXOIHOM
xapakrepuctuku.lIukoBsiit nerextop (I1/1). Yenosue
MIUKOBOTO PEXUMA PAOOTHI.

HUroro

6

[1K-12,
[1IK-14

7 CucreMsl
ABTOMATHUYECKOTO
perynupoBanus PY

8 Pagnonomexu u
YyBCTBUTEIBHOCTH PY

CucTeMbl aBTOMaTHYECKOTO PETYIUPOBAHUS YCUIICHUS
(APY) PV. IIpocrass APY ’nazan’, “3agepxanHas’,
”ycuneHHas . TpeGoBaHuUs K LEMsIM CUCTEM
APY.CucreMbl aBTOMaTH4€CKOM MOACTPONKA YaCTOTHI
rerepoanna (AITYI): ctaTrueckas; acraTudeckas.
TpeboBanus k mnemsim cuctem ATTUT.

Hroro

HcTounnku 1 Kiaccu(uKarus moMex pajuornprueMy
(BHEIIHUX IIYMOB). XapaKTEPUCTUKH aTMOC(EPHBIX,
IIPOMBIIIUIEHHBIX U KOCMUYECKUX IIIYMOB.
AOCOIIIOTHAs U OTHOCHUTEIbHAS IIIyMOBast
TEeMIIEpaTypa IPUEMHBIX aHTEHH. BHyTpeHHUE 11ymbl
PV. KoaddunueHnT uryma u nrymoBas Temneparypa
preMHHKA. MeTobI TIOBBIIIEHHUS
MOMEX0yCTONYMBOCTU.OLleHKa UyBCTBUTENbHOCTU PY
C HAaCTPOCHHOW aHTEHHOM, C HEHACTPOECHHOU
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aHTCHHOM, C MAarHUTHOM aHTeHHOI. Bo3MOKHBIS
MEpBI NTOBBIICHUS YyBCTBUTENBHOCTH PY.

Hroro

9 Hudposas
neMmoxnynsuus B PY

JeMonymnsiusi Ha OCHOBE BBIJICICHUSI KOMILIEKCHOM
aMIUTMTYAbl CUTHAJIA MPOMEXYTOUYHOM YaCTOTHI IIPH
MOMOIIIH IU(DPOBBIX KBAAPATYPHBIX
npeoOpazoBareneil. Beiienenrne KOMIUIEKCHOM

AMINIMTYABI U3 aHAJIOTOBOT'O CUI'Halla HpOMC)KYTO‘{HOI;'I

4acTOThl. BeI/Ie/IeHne KOMITTIEKCHOM aMIUIUTY/bI U3
our(poBaHHOTO CUTHAJIA TPOMEKYTOYHON YaCTOTHI.

N

[K-12,
[1K-14

Hroro

10 3akiroueHue

[IpoexktupoBanue u pacuet PY 1o 3aganHbim
MOKa3aTessIM (KpUTEpPHUsIM) KauecTBa ¢
HCII0JIb30BAaHUEM COBPEMEHHOM 3JIEMEHTHOM

0a3p1. MeTO/bI 3KCIIEPUMEHTAILHOTO UCCIICIOBAHMS
napameTpoB PY u ux ¢pyHKIIMOHATBHBIX
y3noB.Hanpasnenus, npo0iaemMbl U IEPCIEKTUBBI
pazButus PY ms PJIC cennanbHOrO Ha3HAYCHUS.

Hroro

[EEN

[1K-12,
[1IK-14

1

Hroro 3a CEMCCTp

Hroro

32
32

5.3. Pa3gesibl AMCHMILIMHBI M MEKIMCHMILNIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMH (TPeAbL Ty IIUMHU)
U o0ecneynBaeMbIMH (IOCJSAYIOMIMMHU) JUCHUAIIIMHAMUA
Paznmensl MUCIUTUIMHBI U MEXIUCIUTUIMHAPHBIC CBSI3U C 00SCIICUMBAIOMUMU (TIPEIBITYITUMHI) U
o0ecrnieurnBaeMbIMH (ITOCJIEAYIONIMMHI ) TUCIUTUIMHAMY MIPECTaBIeHbI B Tabnuiie 5.3.
Tabnuua 5.3 — Pazaenbl IUCHUIUIMHBL M MEKAUCLUILIMHAPHBIE CBSI3U

Ne paznenoB faHHOM TUCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIMMO H3yYeHHE

Hanmenosanue 00eCTIeYnBAIONINX U 00€CTIeUNBAEMBIX JUCIUTUIIMH
TUCHUILINH
1 2 3 4 5 6 7 8 9 10 11
[IpenmecTBytomme TUCIUTLTAHBI

1Curnansl >IeKTPOCBsI3U + + + + + + + + + +
2 Teovpm{ ANEKTPUYECKUX + + + + + + + + + +
Herei
3 CxeMOTeXHHUKa
TEIEKOMMYHHKAIITHOHHBIX + + + + + + + + +
YCTPOMCTB
4 Iludposas o6padoTka N
CHUTHAJIOB
5 Pacnipoctpanenue

+ + + + + + + + + +

pasiioBOJIH M AaHTEHHO-
bunepHbie ycTpoiicTBa

HOCHCI[YIOH_II/IC JAUCIHHUITIIMHBI

1 Cuctemsl u ycTpoiicTa

pamuoCBsI3U U + + + + + + + + + + +
paanoaocTymna
2 CeTreBbl€ TEXHOIOTUHU + + + + + + + + + +
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BBICOKOCKOPOCTHOM
nepesayy 1aHHbIX

3 CeTH CBA3U U CUCTEMBI
KOMMyTaI_II/II/I

+ + + + + + + + +

5.4. CooTBeTCTBHME KOMIIETEHIUIi, (pOPMHUPYEMBIX NPU U3YUYeHHUH TUCHMIIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MPHU HM3YUYEHHUH AUCHUIUIMHBI, ¥ BHUIOB 3aHSATHI
MPEACTABICHO B Ta0muIle 5.4.
Tabmuma 5.4 — CooTBeTCTBHE KOMIIETECHIMH, (POPMHUPYEMBIX MPH H3YHYEHUH AUCHUIUIAHBI, ¥ BHJIOB

3aHATUH
Bunp! 3angatuit

=

= . & _

& § K é g DopMbI KOHTPOJIS

= 3 ¥ " & 5 P P

= | 5 : g & :

~ = = ) @)

N4
[1IK-12 + + + + + JlomarHee 3aganue,
Koncnekr
CaMOITOATOTOBKH,
3ammTa otuera, OTUeT
110 J1abopaTopHOU
pabote, Ompoc Ha
3aHATHAX, 3allUTa
KYPCOBBIX TTPOSKTOB
(pabor), Tect
[1K-14 + + + + + JloMaiiiHee 3aanue,
Koncnekr
CaMOIIOJTOTOBKH,
3amuTa otuera, OTUeT
1o 1abopaTopHO
pabote, Ompoc Ha
3aHATUIX, 3aluTa
KYPCOBBIX ITPOEKTOB
(pabor), Tect
6. IuTepakTUBHBIE MeTOABI H (OPMBI OPraHU3ANUN 00yUEHH S
He npenycmorpeno PVYIIL.

7. JlabopaTropHble padoThI
HaunmenoBanue nabopatopHbIx paboT npuBeaeHo B Tadbnune 7.1.
Tabnuna 7.1 — HaumeHnoBaHue 1a60paTOpHBIX paboT

HasBanwust paznenon HaumeHoBaHue 1abopaTopHbIX paboT 8 § A= % g
6 cemecTp

2 Bxonusle yctpoiictBa  MccnenoBanue koie0areabHOro KOHTYypa ¢ 4 [1K-12,

Py ANEKTPOHHOM MEPECTPOUKON YaCTOTHI. [1K-14
Hccnenosanne nuana3oHHON BXOAHOM LENU ITPU 4
Pa3JIMYHBIX CBS3SIX C HEHACTPOEHHOW aHTEHHOM.
Htoro

3 Veunurenu HccnenoBanne nuana3soHHOIO CEJIEKTUBHOIO 4 TIK-12,

pamuouactotel (YPY) PY  ycunurens pagmnodacToThl. [1K-14
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Hroro

6 JleTekTopsl HccnenoBanue aMIUIMTYAHOTO AETEKTOPA. 4 [K-12,
(memMomymsITOpHI) Vitoro [1K-14
panuocursanos PY

Hroro 3a cemectp 16

Hroro 16

8. IpakTHyeckue 3aHATHS (CEMUHAPHI)
HauMeHnoBaH#e MpaKkTUYECKUX 3aHITHI (CEMHUHAPOB) NMPUBEACHO B Tabmmie 8.1.
Tabnuna 8.1 — HanmeHoBaHME MPAKTUYECKUX 3aHATHH (CEMHHAPOB)

Hasganus pasnenos HanMmeHOBaHHe MPAKTHYECKHX 3aHsTHiT (cemuuapoB) 5 3 £ 8., = & 2
6 cemecTp
2 Bxoansle ycTpoiictBa  Pacuer nmapameTpoB napasuieabHOTO U 2 [K-12,
Py MOCJIEI0BATEIFHOTO KOJIEOATEIIbHBIX KOHTYPOB. [1K-14
Pacyer mapamerpos BI] ¢ HeHacTpoeHHBIMU 2
AHTCHHAMH.
Pacuer napamerpoB Bl ¢ HacTpoeHHBIMH aHTEHHAMH.
Hroro
3 Yeunurenu Pacuer napamerpoB YPU ¢ dukcupoBannoi 2 [1K-12,
pamuouactotsl (YPY) PY  HacTpoiikoid. [1K-14
Pacuer nmapamerpoB auamna3zoHssix YPY. 2
Hroro 4
4 TIpeoGpa3zoBarenu Pacuet napamerpos 1Y ¢ kBagparnunoit BAX CM. 2 [K-12,
sacrots! (IT1) PY Pacuer mapametpos 1Y c iunHeliHo-m0oMaH0#it BAX 2 IIK-14
CM.
Bb100p npoMexyTouHOM 4acTOThI 2
cynepreTepoauHHoro PY.
Uroro 6
5 Yeunurenu Pacuet mapamerpos YITU-1. 2 IIK-12,
TPOMEKYTOTHOH TACTOTHL Pacuer mapamerpos YIIU-2, VITU-3, YIIY-4. 2 IIK-14
(YITU) PY Pametp : :
Hroro 4
6 [leTrexTopsl Pacuet mapamerpoB A/l. 2 IK-12,
(nemonynaTopI) Pacyer mapamerpos Y/I. 2 TK-14
panuocursanos PY
Hroro 4
7 CucreMsl Onenka napamerpoB cuctemsl APY u cucremsr AITY. 4 [1K-12,
ABTOMATHUYECKOTO Wroro 4 [1K-14
perynupoBanus PY
8 Paguonomexu u Onenka 4yBCTBUTENBHOCTH PY ¢ HacTpoeHHBIMU 2 IK-12,
qyBCTBUTENBHOCTH PY AHTCHHAMH. [1K-14
OueHnka uyBcTBUTENBbHOCTU PY ¢ MarauTHOM 2
AHTEHHOI.
Uroro 4
Hroro 3a cemectp 32

CornacoBaHa Ha noptane N2 24923



7 cemecTp

11 IIpoexTupoBaHue CornacoBaHue ¢ IpenoaaBaTeaeM BEIOPaHHbBIX 16  IIK-12,
pazuoNpUEMHOIO HEIOCTAIOLINX UCXOAHBIX TaHHBIX IS [1K-14
YCTPOHCTBA IIPOECKTUPOBaHUs PY B COOTBETCTBUM C KOHKPETHBIM

T3.CormtacoBanue ¢ mpenoaaBareyieM u
KOPPEKTHUPOBKA BEIOPAHHOMN CTPYKTYPHOMN CXEMBI
npoektupyemoro PY u pacueToB ero TeXHUYECKUX
napameTpoB: k03((HUIIMEHTa YaCTOTHOTO IMaa30Ha;
YyBCTBUTEIBHOCTHU; KO3(p(pULIMEeHTa yCUTICHHUS;
n30MpaTeNbHOCTEN M0 MEMIAIOIIMM KaHajlaM IIpUeEMa;
JIMHEWHBIX U HEJIMHENWHBIX UCKA)KEHUM pauoTpaKkTa U
JIETEKTOpa; aMIUIMTYIHO-4YaCTOTHBIX U (hazo-
YACTOTHBIX XapaKTEPUCTUK PaIUOTPAKTa;
XapaKTEPUCTUK CUCTEM aBTOMAaTU4eCKON
PEryIUpOBKH YCUIICHUSI U aBTOMATUYECKOM
IIOJICTPOMKHU YaCTOTHI F€TEPOAUHA. Y UET 3aMEUYaHUN U
PEKOMEHIALUN TTPeToiaBaTelis MPU KOPPEKTUPOBKH
cocTaBlieHHOM nosicautensHo 3anucku (I1311) n
yeptexelt (U) k cipoektupoBanHomy PY (mocie
nposepku I13I1 u Y npenonasarenem).llonydyenue
«IIOMYyCKay» K 3alIUTe CIPOEKTUPOBAHHOTO PY.

Htoro 16
Hroro 3a cemectp 16
Hroro 48

9. CamocrosiTesibHasA padoTa
Bunapl camoctosiTenbHON pabOThI, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETEHIIMH TPEICTABICHbI B
Tabmuue 9.1.
Tabnuma 9.1 — Buabl caMoCTOATENBHOM paboThI, TPYIOEMKOCTh B (POpMUpPYEMbIe KOMIIETECHIHH

Bubl camocTosITeNnbHOM 2428 E
HasBanus paszienos A 552 2 DopMBI KOHTPOJIS
paboThI © o =0 Z
6 cemecTp
1 Benenue [TpopaboTKa JEeKIIMOHHOTO 4  TIK-12, KoHncniekr
Marepuasna [1K-14 CaMOIOATrOTOBKH, TecT
Hroro
2 Bxoansle ycrpoiictBa  Iloaroroska k 4  TIK-12, JomamHee 3ananue,
1% MPAKTHYECKUM 3aHATHIM, [1K-14 3amuTa otyera, KoHcrekr
ceMUHapaM camoroarotoBku, Ompoc
[TpopaboTka ITEeKIIMOHHOTO 2 HagaHHTHHX’ PquT 1o
TOPHOM T
Marepraia naboparopHoii pabote,
Tecr
OdopmieHre 0T4eTOB 1O 6
nmabopaTopHBIM paboTam
Uroro 12
3 Veunurenu IToaroroBka K 4 [1K-12, JloMamrHee 3aganue,
pamuouactotel (YPY) PY  mpakTudeckum 3aHATHAM, [1K-14 3amura ot4yeta, KoHCIIEKT
ceMUuHapaMm camomoArotoBku, Omnpoc
Ha 3aHATHAX, OTYET 1T
[TpopaboTka JTEKITMOHHOTO 2 3633 ’9 g 0
MaTepHana naboparopHoii paboTe,
Tect
Odopmienne oT4eToB 1O 3
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1abopaTopHBIM paboTam

Hroro
4 TIpeoGpa3zoBarenu IToaroroBka k [1IK-12, JlomamHee 3aganue,
yactotsl (IIH) PY IIPAKTUYECKUM 3aHATHSIM, I1K-14 Koncnexr
ceMuHapaMm camomnoarotoBku, Onpoc
Ha 3aHsATUsX, Tect
[TpopaboTka JTEKIIMOHHOTO 4 asa » 1€C
marepuala
Hroro
5 Yeunurenu [ToaroroBka k [1K-12, Jomamnee 3aganue,
MIPOMEKYTOYHON YaCTOThl MPAKTUUYECKUM 3aHATHUSIM, I1K-14 Koncnekr
(YII4) PY CEeMHUHapaM camonoaroroBku, Onpoc
[TpopaboTka JIEKITMOHHOTO 2 Ha SaHATHAX, Tect
Mmarepuala
Uroro
6 [lerexkTopsl [ToaroroBka k [TK-12, Jomamnee 3aganue,
(meMomysITOpHI) MPAKTHYECKUM 3aHATHIM, [1K-14 3amuta otyera, Koncrekr
panuocursanos PY CeMHHapam caMonoarotoBku, Omnpoc
[TpopaboTka JIEKITMOHHOTO 2 HagaHHTH}IX’ PquT 1o
TOPHOI T
Marepraa naboparopHoii pabote,
Tect
OdopmieHHE OTYETOB 110 3
J1ab0paTopHBIM paboTam
Htoro 7
7 CHCTEMBI IToaroroBka K 2 [1K-12, Jlomamnee 3aganue,
aBTOMaTU4E€CKOI0 [IPAKTUYCCKUM 3aHATHUSM, [1K-14 Koncnekr
peryaupoBanus PY ceMuHapam camornoArotoBku, Onpoc
Ha 3aHsATHAX, TecT
[TpopaboTka JIEKITMOHHOTO 2 asa » 1€C
Marepuana
Uroro
8 Panuonomexu n [ToaroroBka k [TK-12, Jomamnee 3aganue,
YyBCTBUTEIHHOCTH PY MPAKTHYECKUM 3aHATHM, [1K-14 Koncmekr
CeMHHapam caMonoarotoBku, Onpoc
[TpopaboTka ITEeKIIMOHHOTO 2 Ha 3aHATHAIX, Tect
Mmarepuasa
Hroro
9 lludponas [TpopaboTka JIEKITMOHHOTO 4  TIK-12, Koncnekr
neMmoxnynsuus B PY Marepuana [1K-14 CaMOIIOATrOTOBKH, TecT
Uroro
10 3akitoueHue [TpopaboTKa JEKIIMOHHOTO [1K-12, Tecr
Marepuaia [1K-14
HUtoro 4
Hroro 3a cemectp 64
IToxroroBka u crada 36 DK3ameH

O9K3aMCHa

7 cemecTp

CornacoBaHa Ha noptane N2 24923

12



11 IlpoektupoBanue BrlmiotHeHHE KypCOBOTO 46 TIK-12, 3ammra KypCcoBbIX
paguonpUEeMHOTO npoekTa (paboTh) [1K-14 mpoekToB (padort), Tect
yCTpOMCTBa Vroro 46

Hroro 3a cemectp 46

Hroro 146

10. KypcoBasi padora (npoekr)

TpynoeMKOCTh ayTUTOPHBIX 3aHATUH W (POpPMUpYEMbIEe KOMIIETEHIIMM B PAMKaxX BBIMOJHEHHS

KypcoBOH paboThI (IpoekTa) mpeacrabieHsbl Tadbaume 10.1.

Tabmuma 10.1 — TpygoeMKocTh aymMTOPHBIX 3aHATHA U (OpMUpyeMble KOMIETCHLMH B paMKax

BBITIOJIHEHHSI KyPCOBOM pabOoTHI (TIPOSKTA)

HanmenoBanue aynuTOpHBIX 3aHIATHI 28

i
=

o &
e &

0]
=)

p

= =

Q
=

bIC

7 cemecTp

ComacoBaHue ¢ IPenoAaBaTeseM BHIOPaHHBIX HEOCTAIOLINX
MCXOJHBIX JIaHHBIX AJIs1 IpoekTupoBanus PY B coorBeTcTBHY C
koHKpeTHbIM T3.CoracoBaHue ¢ npenojaBareieM U
KOPPEKTUPOBKA BEIOPAHHON CTPYKTYPHOM CXEMBI IPOEKTHUPYEMOTO
PV u pacueToB ero TexHH4YECKHX IapamMeTpoB: ko3 puueHTa
YaCcTOTHOTO /IANa30Ha; YyBCTBUTEILHOCTH; KO PHUIMEHTA
yCUJIEHUS; N30MpaTeIbHOCTEN O MEIIAIOIIMM KaHallaM [IprueMa;
JIMHEVHBIX U HEJIMHENHBIX UCKAKEHUN PaIMOTPAKTA U JETEKTOPA;
aMIUTUTYJHO-4YAaCTOTHBIX U (Pa30-4aCTOTHBIX XapaKTEPUCTUK
paAMOTpaKTa; XapaKTEPUCTUK CUCTEM aBTOMAaTHYeCKOM
PETYIMPOBKH YCUJICHUS U aBTOMATUYECKON MOACTPOMKYU YaCTOTHI
reTepoArHa. YUeT 3aMeYaHnuid 1 PEKOMEHIallui [TPEnoJaBaTelis Ipu
KOPPEKTUPOBKHU COCTaBlIeHHOH nosicHuTenbHoi 3anucku (I1311) u
yeprexer (H) k cnpoextupoBanHoMy PV (nmocne nposepku 1311 u
Y npenonasarenem).[lonydyenne «aomycka» K 3amuTe
cpoekTupoBaHHOro PV («3auer»).

10

I1K-12, I1K-14

Hroro 3a cemecTp

10.1. Tembl KypcoBbIX padoT (IPOEKTOB)
[TpumepHas TemaTuka KypCcOBBIX paboT (IPOEKTOB):
IIpueMHUK paguopeneiHON CBA3H.
[IpueMHUK NEHIKUHIOBOM paguOCBA3H.
IIpueMHUK COTOBOM paguOCBA3H
IIpueMHUK CIIlyTHUKOBOM PaJHOCBS3U.
IIpueMHUK CIIyTHUKOBOTO pPaJUOBELIaHU.
[IpreMHHK CIIyTHUKOBOT'O TEJICBEIIAHMUS.
[IpneMHUK pagnoBenIaTeIbHbIN.
[IpueMHUK panoIOKallMOHHBIN.
[IpueMHUK TeIEeBU3NOHHBIN

U JIp.
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11. PeiiTuHroBasi cucreMa JJisi OEHKHU YCIIEeBAE€MOCTH 00y4aI0IIUXCs

11.1. BaajbHble OLEHKHU AJIS 3J1eMEeHTOB KOHTPOJISI
Tabnuna 11.1 — bayutbHBIC OTIEHKH JIJIS1 SIEMEHTOB KOHTPOJIS

. . MaxkcuMasibHbII
. MaxkcuManbHbIH MaxkcuManbHbIH
DneMeHThI Y4eOHOM OaJt 3a rmepuos Bcero 3a
6at Ha 1-yto KT ¢ Gasr 3a mepuon
eI TETbHOCTH mexnay 2KT u na cemMecTp
Hauana cemectpa  Mexay 1KT u 2KT
KOHEII ceMecTpa
6 cemectp
JomamiHee 3aganue 6 18
3amuTa oT4eTa 12
Koncnexr 4 10
CaMOIIOITOTOBKHU
Ornpoc Ha 3aHATUAX 2 2 6
Otyet no naboparopHoOM 12
pabore
Tect 4 4 4 12
Wroro makcumym 3a 16 27 27 70
nepuos
DK3aMeH 30
Hapacraromum urorom 16 43 70 100
7 cemecTp
3amuTa KypcoBBIX 30 30
MIPOEKTOB (pabor)
OTueT 1Mo KypcoBoi 20 25 25 70
pabore
Hroro makcumym 3a 20 25 55 100
nepuoa
Hapacratomum urorom 20 45 100 100
11.2. IlepecueT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOUYKH
[Tepecuet OamioB B OLIEHKHU 32 KOHTPOJIbHBIE TOUKH MpecTaBieH B Tadbmuie 11.2.
Tabmuna 11.2 — Ilepecuer 0aaioB B OLIEHKH 32 KOHTPOJIbHbIE TOUKU
baynel Ha 1aTy KOHTPOIBHOM TOUKHU Onenka
> 90% ot MakcuManbHOU cyMMBbI OastoB Ha aaty KT 5
Ot 70% no 89% ot makcumasbHOM cymMbl 6aiioB Ha fgaty KT 4
Ot 60% 10 69% OT MakCUMaIbHON CyMMBI OaiioB Ha mary KT 3
< 60% ot MakcuManbHOU cyMMBbI 6astoB Ha aaty KT 2

11.3. [lepecueT cyMMbI 6AJ/JIOB B TPAAMIMOHHYIO M MEKTYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6aII0B B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBIeH B TaOnuIle
11.3.
Tabmuua 11.3 — [Iepecuer cymMBbl 6aisioB B TPAAUIIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY

HtoroBast cymma 0anos,

Onenka (I'OC) YYHUTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (omM4HO) (3a4TEHO) 90 - 100 A (oTH4HO)
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85 -89 B (ouenb xoporio)

4 (xoporo) (3a4TeHO) 75-84 C (xoporto)
70-74 D( )
TIOBJICTBOPUTEIIBHO
y N | 65 - 69 g P
TIOBJIETBOPUTENIBHO) (3a4TEHO
o’ P 60 - 64 E (mocpencTBeHHO)
2 (seynoBeTBOpHTELHO) (HE Hwxe 60 6amios F (meynoBneTBOpHUTEIBHO)

3a4TEHO)

12. Y4eOHO-MeTOAUYECKOE M MH(OPMALIMOHHOE 0OecTiedeHre JUCHMIITIMHBI

12.1. OcHoBHas IUTEpaTypa
1. VYcrpoiictBa npuema u 00paboTku curHanoB: YueOHoe mocoOue / [lymkapes B. I1. - 2012.
201 c. [OnekrpoHHbIi pecypc] - Pexum goctyma: https://edu.tusur.ru/publications/1519, nara
obpamenust: 06.05.2018.

12.2. lonosHuTEIbHAS JIUTEPATYPA
1. Ownumyk A.I. u np. Paguonpuemnsie ycrpoiictBa: YueOHoe nmocodue st By30B. — MUHCK:
Hogoe 3nanue, 2006. 240 c. (manmaue B oubnmuoteke TYCYP - 54 2k3.)
2. ITanmxoB B.B. Papuonpuemusie ycrpoiictBa. M.: Pagno u cBsa3b, 1984. — 392 c. (nanuuue B
oubmorexke TYCVYP - 63 3k3.).

12.3. YueOHO-MeTOOUYECKHE OCOOUS

12.3.1. YueOHO-MeTOAMYECKOE ITOCOOHE 10 MPAKTHYECKUM 3aHATUIM H CAMOCTOAITE/ILHOI padoTe
NP NOArOTOBKE K HUM
1. «Pagmonpuemusie ycrpoiictBay: COOpHUK 3ama4 U ynpaxuaenuii / Memuxos C. B., SIkymeBuu
I H., IIymkapes B. II. - 2015. 94 c¢. [Dnekrponnslii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/4939, nara o6pamenus: 26.04.2018.

12.3.2. Y4yeOHO-MeTOAHYECKHE TTOCOOHUS 10 JJA00PATOPHBIM PadoTaM M CAMOCTOATEILHON padoTe
NP NOArOTOBKE K HUM

1. HccnenoBanue koiie0aTeIbHOTO KOHTYpa C DJEKTPOHHOM MEPEeCTPONKON YacTOThI: YueOHO-
MeToAnYecKoe mocobue mo yadoparopHoit pabote B kommbioTepHoi cpeae QUCS / Ilymkapes B. II. -
2012. 25 c. [DnextponHsii pecypc] - Pexxum pocryna: https://edu.tusur.ru/publications/1575, mara
oOpamenus: 26.04.2018.

2. Pammonpuemnsie ycrpoiicTBa: MccnenoBanue AUAma3oHHOTO MPECENIEKTOpa MPH Pa3TUIHBIX
CBSI3SIX C HEHACTPOEHHOW aHTEHHOW: MeToanueckue yKa3aHHsl 1O BHITIOJHEHHIO JTa0OpaTOpHBIX padoT /
[Mymkapes B. II. - 2016. 39 «c¢. [Onekrponusii pecypc] - Pexum  gocryna:
https://edu.tusur.ru/publications/6534, nara o6pamenus: 26.04.2018.

3. MHccnenoBanue aMIUTHTYIHOTO JETEKTOpa: Y4eOHO-METOIUIeCcKOe TOCOOHe TI0 JIaOopaTopHOit
pabore / Ilymxkapes B. II. - 2012. 25 c. [Onekrponnsii pecypc] - Pexum mocryna:
https://edu.tusur.ru/publications/1622, nara oopamenus: 26.04.2018.

4. VccnemoBaHue AHMANa30HHOM BXOMHOM IeMM MPU PA3TMYHBIX CBSA3SX C HEHACTPOSHHOM
aHTEHHOI: Y4yeOHO-MeTonuueckoe mocoodue mo JyraboparopHoit padore B kommbiorepHoit cpene QUCS /
[ymkapes B. II. - 2012, 27 c¢. [OnekrpoHHbli pecypc] - Pexum  jgocryna:
https://edu.tusur.ru/publications/1576, nara oopamenus: 26.04.2018.

12.3.3. YueOHO-MeTOAUYECKHE OCOOUS /I 3AHATHH 10 KYPCOBOMY NIPOCKTHPOBAHMIO U
CaMOCTOSITe/IbHOI padoTe NMPH NPOEKTHPOBAHUM

1. PagmonmpueMHbple YCTpoOWcCTBa: YueOHOE TMOCOOWE MO0 KypCOBOMY MPOEKTHUPOBAHUIO /
[ymxapes B. II. - 2012. 278 c. [OnekrpoHHbii pecypc] - Pexum  gocryna:
https://edu.tusur.ru/publications/1522, nara obpamienus: 26.04.2018.

2. YyBCTBUTEJIBHOCTb PATUONPHUEMHBIX YCTPOUCTB: YueOHOEe MocoOHe Ui JIEKIMOHHBIX H
MPAaKTUYECKUX  3aHATHHA, KypCOBOTO TIPOCKTHPOBAaHUS, CaMOCTOATEIBHOH pabOThl  CTYICHTOB
panuorexHuueckux cnenuanbHocteil / Memuxos C. B. - 2015. 99 c. [OnekrponHsblit pecype] - Pexum
noctyna: https://edu.tusur.ru/publications/5109, nara o6pamenns: 26.04.2018.
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12.3.4. lonoJTHUTEIbHOE Y4eOHO-MeTOAHYeCKHE MOCOOHUs M0 CAMOCTOATEILHOM padore

1. CamocrosTenbHass paboTa CTyIeHTa TpU U3YyYCHHHM JUCHUIUIMH  MaTeMaTHYeCKO-
€CTECTBEHHOHAYYHOTO, 00menpodeccnoHaIbHOTO  (TIpO(heCCHOHANBHOTO), CIENUATBHOTO  IHUKIIOB:
VYuyebHO-MeTomuueckoe mocodue mo camocrosrenbHor padore / KomorpusoB B. A., Memuxor C. B. -
2012. 9 c. [DnextponHsli pecypc] - Pexum nocryma: https://edu.tusur.ru/publications/1845, nara
obOpamenus: 26.04.2018.

12.3.2. YuyeOHO-MeTOAMYECKHE TOCOOUS JIsI JIMI] C OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI H
UHBAJH/I0B

Y4ueOHO-MEeTOANYECKHE MaTepPHaIbl JUI CAMOCTOSTEIBHOM U ayTUTOPHON paboThl 00ydaromuXcs
U3 YKCIIA JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/JOPOBbS M MHBAJIUIOB MPEIOCTABISIOTCS B (hopMax,
aJlalITUPOBAHHBIX K OTPAaHUYCHUSM UX 370POBbSI U BOCIIPHUATHS HH(OPMALIHH.

JI1s1 JIMI ¢ HApYUIEHUSIMM 3PeHust:

— B ()OpME IEKTPOHHOTO JIOKYMEHTA;

— B II€YaTHOH (hOpME YBETUUCHHBIM MIPH(TOM.

JI1s1 1M1 ¢ HAPYLIEHUsSIMM CJIyXa:

— B ()OpME EKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOM (hopme.

JIJ1s1 JIMIL ¢ HAPYIIEHUSIMH ONIOPHO-ABUIaTeILHOTO anmapara:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOU (hopme.

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

1. https://elibrary.ru — nay4nas snekrpoHHas OuOIMOTEKA.

2. https://edu.tusur.ru — mayuno-o6pa3zoarenbhbiii moptan TYCVYP.

3. https://lib.tusur.ru/ru/resursy/bazy-dannyh — 6a3bl gaHHBIX, WHGOPMAIIMOHHO-CIIPABOYHBIC H
MIOMCKOBBIE CHCTEMBI.

13. MarepuaibHO-TeXHHYECKOE 00ecreyeHue TUCHMILINHBI U TpedyeMoe MPorpaMMHoe
o0ecreyenue

13.1. O6uue TpedoBaHNS K MATEPHATbHO-TEXHMYECKOMY M POrPAMMHOMY 00ecredeHn 0
AMCUMILINHBI

13.1.1. MarepuaJIbHO-TeXHHYECKOE M IPOrPaMMHOe o0ecredeHne I JTeKIUOHHBIX 3aHATHI
Jnis mpoBenieHus 3aHATUN JIEKIMOHHOTO TUIA, IPYIIOBBIX U WHAMBHUIYAIbHBIX KOHCYJbTAIUM,
TCKYHIETrO KOHTPOJA U HpOMG)I(yTO‘{HOﬁ aTTCCTAllMU HCIIOJIB3YCTCA yqe6Ha${ AyaIuToOpHrsa C KOJIHUYCCTBOM
MOCAJOYHBIX MECT He MeHee 22-24, 000pynoBaHHAas JTOCKOM M CTaHAApTHON yueOHOM Mebenbio. MMeroTcs
JEMOHCTPAIIMOHHOE O0OpyIOBaHUE M Y4eOHO-HAIISAHBIE TOCOOUs, 00ECIeUYMBAIOIINE TEMaTHYECKHUE
WITIOCTPALUH T10 JICKIIMOHHBIM pa3zeaM JUCLUIUINHBL

13.1.2. MaTepuajJbHO-TEXHHYECKOE H MPOrPAMMHOE o0ecredyeHune I MPAKTHIeCKUX 3aHATHI,
1J1s1 JIADOPATOPHBIX PadoT, 1Jisi KYPCOBOT0 NPOEKTHPOBAHMS

Crneunanu3upoBaHHass ydeOHas ayAUTOpHsi Ui TPOBEACHHS 3aHITHA MNPAKTHUYECKOTO THIIA,
yaeOHast ayJUTOPHS i1l TIPOBEICHUS 3aHITHIA TaOOPaTOPHOTO TUTIA, YIeOHAs ayTUTOPHS JIJIsl TPOBEACHHUS
3aHSATUNA CEMUHAPCKOTO THUIIA, TOMEIICHHUE AJiI KypCOBOTO MPOEKTHPOBAHMS (BBIMOJHEHHS] KYPCOBBIX
pabor):

634034, Tomckas obmacte, . Tomck, Bepmnnuna ynuna, a. 47, 427 ayn.

Ornucanue UMEROIIerocss 000PYI0BaHHUS

- Jlocka MarHuTO-MapKepHasi;

- Komnerorep;

- [Ina3menHas manens;

- Cepsep (2 mt.);

- Kommnekr cnenuanu3upoBaHHoi yaeOHO Mebenu;

- Pabouee mecto mpemnogaBaress.

[TporpammMHoe oOecnieueHue:

— 7-Zip;
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— AVAST Free Antivirus;
— Adobe Acrobat Reader;
— Far Manager,

— Google Chrome;

— Microsoft Windows Server 2008;
— Microsoft Windows XP;
— Mozilla Firefox;

— OpenOffice;

— Operg,;

— Opera Developer;

— Qucs;

— Scilab.

13.1.4. MarepuaJIbHO-TEXHHYECKOE M IPOrPaMMHoOe o0ecredyeHue VIS CaMOCTOSATeJIbHOI padoThl

Jlist caMOoCTOSTENNbHON paboThl MCTONB3YIOTCS y4eOHBIE ayTUTOPUU (KOMITBIOTEPHBIC KIIACChI),
PacroI0kKEeHHbIE 110 apecam:

- 634050, Tomckast o6macTb, . Tomck, Jlernna npocriekT, a. 40, 233 ay.;

- 634045, Tomckast ob6nacTs, I. Tomck, yn. Kpacnoapmetickas, a. 146, 201 ayx.;

- 634034, Tomckast o6macTh, . Tomck, Beprmmauna yiuna, 1. 47, 126 ayn.;

- 634034, Tomckast o6nacTs, . Tomck, Bepimnuna ynuna, 1. 74, 207 ayn.

CocraB 000pya0OBaHUsA:

- yueOHas mebeb;

- komnbioTepsl kinacca He Huxke [I9BM INTEL Celeron D336 2.81T. - 5 it

- KOMIBIOTEPHl MONKIIOUYEHbI K ceTu «HTepHeT» M 00ecrnednBaroT JOCTYI B 3IEKTPOHHYIO
WH(OPMAITMOHHO-00Pa30BaTeIIbLHYIO CPEy YHHBEPCUTETA.

[lepeyenb mporpaMMHOTO OOECIICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

13.2. MaTepuajbHO-TeXHHYeCKOe o0ecniedeHre TUCIUIITUHBI IS JIUI C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIU/I0B

OcBoeHMe NUCHUIUIMHBI JIMIAMU C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbS U WHBAJIMJaMU
OCYILIECTBIISETCS C UCIOIb30BaHUEM CPEACTB 00yUeHHs OOIIEro U CHEeUaIbHOIO Ha3HAUSHHS.

[Ipu 3aHATHAX € OOy4YaIOUIMMHUCS € HAPYLIEHMSAMM CJIyXa IPEIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHUJIMBAIOLIEH ammaparypbl, MYJIbTUMEAUMHBIX CpPEACTB W JPYIMX TEXHMUYECKHX CPEICTB
npuema/nepenaud yueOHOM MHQpopMalMM B JAOCTYIHBIX (opMax, MOOMIBHOM CHUCTEMBI IMPENOAABAHUS
Ui 00y4aroMXCcs C MHBAIWIHOCTBIO, MOPTATUBHOW MHIYKIIMOHHON CHUCTEMBl. YueOHas ayIuTopus, B
KOTOPOH 3aHMMAalOTCsl OOydaroluecss C HapyLIEHHEM ciliyxa, 00OpyIoBaHAa KOMIIBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOH, BUJCOTEXHUKOU, WIEKTPOHHOMN JOCKOH, MYIBTUMEIUUHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPEIyCMOTPEHO HUCII0JIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayIUTOPHIX BO3MOKHOCTH IPOCMOTPA yIaJeHHBIX 00bEKTOB (HalpuMep, TEKCTa
Ha JIOCKE WM CcJaii/la Ha 3KpaHe) Mpu IOMOIIY BUAEOYBEIUUUTENEH sl KOM(POPTHOTO IPOCMOTpa.

[lpu 3aHATHAX C OOyYalOUIMMMCA € HAPYLIEHHSIMH ONOPHO-ABMIaTeJbHOI0 anmapara
UCIIONIB3YIOTCSl allbTepHAaTHBHBIE YCTpPOMCTBa BBOAAa HMH(MOpPMAUU U JApyrue TEXHUYECKHE CpeicTBa
npuema/mepenadu ydeOHOW MH(pOpMALKMU B JOCTYIHBIX (opMax, MOOMIBHOM cHCTEMBbl OOydeHHs s
JIozie ¢ MHBAJIMIHOCTERIO.

14. OIIeHO'-IHLIe MaTepHuaJbl H METOANYCCKHEC PCKOMECHAAIUHA 110 OPraHu3alui U3yUcHUus
AUCHHUITIJIMHbI

14.1. Coaep:xkanue OLEHOYHBIX MATEPHAJTIOB U METOAUYECKHE PEKOMEH AU
Jlnst olileHKH cTeneHu chOpMHUPOBAHHOCTH U YPOBHS OCBOCHUS 3aKPEIICHHBIX 33 JUCIUIUTMHON
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KOMHGTGHHI/Iﬁ HCIOJIB3YKOTCA OLICHOYHBIC MaTCpHalibl B COCTABE!:

14.1.1. TecToBbI€e 3a1aHUA

1

IlepecTpoiika 4acTOTHI AMATIA30HHOTO
PaIHONPUEMHOIO YCTPOHCTBA 3TO

HHTepBai 4acToT, B IIpeziesiax KoToporo
paauonpUEMHHEK ITPU MEPECTPOMKE YaCTOTHI COXPAHSET CBOH
OCHOBHBIC [IAPAMETPBI

CrocoOHOCTh paguonpuEMHHKA IPUHAMATE CI1a0ble
CHUTHAJIBI B HHTEPBAJIE YacTOT, B KOTOPOM OH JIOJDKEH paboTarh

CriocoOHOCTh paAnONIPUEMHIKA TTOJABIIATH CHIIbHbIC
CHT'HAJIbI 32 IPEEIaMH YacTOT, B KOTOPOM OH JIOJDKEH paboTarh

CrocoGHOCTh pagronprUEMHNKa 00eCIeYnBaTh
peabHyI0 YyBCTBUTEIHLHOCTH B MHTEPBAJIE YacTOT, B KOTOPOM OH
JIOJDKEH paboTarh

2

YyBCTBUTEJIBHOCTH PAAUONIPUEMHOIO
ycTpoiicTBa 310

CrocoOHOCTh paHI/IOHpI/IéMHI/IKa NPpUHUMATh CUJIbHBIC
CUT'HAJIbI

CriocoOHOCTh paanoNpUEMHUKA 00eCeYnBaTh
TOYHOCTb HACTPOMKHU paAHONPUEMHOIO YCTPOICTBA B UHTEPBAJIE
4acTOT, B KOTOPOM OH JOJDKEH paboTarh

CrocoOHOCTh pagronpuEMHHKA IPUHAMATE CIa0ble
CUTHAJIBI Cpeiy ITyMOB

CrocoOHOCTh paMONPUEMHUKA TTOIABISATH MCIIAFOIIIEC
CHJIbHBIE CUTHAJIBI

3

Peanbnas YYBCTBUHTEJIBbHOCTDb 3TO

BenuuuHza 5.1.c. curHana B aHTEHHE, IIPU KOTOPOH
HaIpsHKEHHE CUTHAJA HA BBIXOAE MPHEMHHUKA IPEBBIIIACT
HaIpsDKEHHE B 33JJaHHOE YHCIIO pa3

BenmunHa 3.71.c. (HOMHHAJIBHOH MOIITHOCTH) CHTHAJIA B
aHTEHHE, IIpU KOTOPOi HanpshkeHue (MOIHOCTh) CUTHAJIa Ha
BBIX0JIC IPUEMHHKA MAKCUMaJIbHO

BennunHa 3.71.¢c. (HOMUHAJIBHONW MOIITHOCTH) CUTHAJIA B
aHTEHHE, IIPH KOTOPOH HalpsDKeHUE (MOIIHOCTh) CHTHAJIA Ha
BBIXOJIC TPUEMHUKA MUHUMAJIbHO

BenmunHa 3.71.c. (HOMHHAJIBHOH MOIITHOCTH) CHTHAJIA B
aHTEHHE, IIpU KOTOPO HalpshkeHue (MOIHOCTh) CUTHAJIa Ha
BXOJI€ IPUEMHUKA NIPEBBIIIAET HAIPsKEeHUE (MOIHOCTh) IOMEX
B 33/IaHHOE YHCIIO Pa3

4

PaguonpuémMHuka, Xapakrepu3ylouiencs
TAHTCHIMAJIBHON YyBCTBUTEIbHOCTBIO, 3TO

[TpréMHUK CUTHAJIOB C YaCTOTHOM MOAYJISILIMEH

[TpréMHUK TeNEeBU3MOHHOTO BEIAHUS

[Mpuémunk ¢ $ha3zoBoit MogynsIHEi

[IpuéMHUK pauOCUTHAIIOB C UMITYJIbCHOM
MOJLYJISILIUEH

5

Omnpeaenurb K03¢GpPUUHMEHT MPAMOYI0JIbHOCTH
uzoupareabHoii cucrems! npuémuuka: fc =100 MIu,
II =200 xI'u, fcoce/:mero wanana= 100.25 MI'u

1.0025

1.25

2.5

5.0

6

B paanoBemiannu AJTUHHOBOJIHOBOIO M
CPeIHEBOJIHOBOI'0 TMANA30HAX JJTUH BOJIH HCHOJIb3YyeTCs

AMIUTUTYIHAs. MOTYISILIUSI

YacroTHas MOy AL

KoM0OuHHpOBaHHAS] MOAYIISILHS

dazoBas MOIYISIIUSL

7
Kakoii Bua Moay/asiium UCnoJib3yeTcsi B YacroTHas
pannoBemannu B YKB nuanazone? Dazosas
AmMmmTynHas
Komb6uHHpoBaHHasI
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8

Onpenenuts k03¢ puuueHT NepexkpbITUs
nepecrpoiiku mo yacrore fc =500 ... 1500 k'
AUANA30HHOI0 PAANONPUEMHMKA

9

Jatb onpeaesieHne 1Jisi paiMonpuéMHOro
YCTPOIicTBa 1IeTEKTOPHOIO THUIIA

PanmonpuémuNK, paboTaronuii 3a C4€T YHEPTHU
NIEKTPOMarHUTHOH BOJIHBI

HpI/IéMHI/IK, HE UMCIOIINN YCUIIUTEIIbHBIX 2JIEMCHTOB

[IpréMHUK IPSIMOTO YCHIICHUSI

[IpuéMHUK cynepreTepoIuHHbII

Bxoanas
1enb

g

10
Ykakute THII pAIHONPUEMHUKA JleTekTopHbIi
N ! IMpsMOTO yCHIIeHUS!
! =
Bxomas ! CBepxpereHepaTuBHbIH

|
i e, =| YP4 |~ Jletextop [~  VHY _{ A -
‘ i CUHXPOHHBIN
L )

11

Yka:xkure THI paANONPUEMHUKA CaepxpereHepaTiBHbII

CyneprereponHHbINH

B

[IpsiMoro ycunexus

]chnnmcnb }.l» Jlerextop H VHY

TlooKHTEBHAS OOPATHAS CBA3b B PEAHME
HEJI0BO30YKAIEHHOTO TeHepaTopa

ITpsiMoro npeoOpa3oBaHUs ACHHXPOHHOTO THIIA

12

Yka:xkure THII paAMONIPUEMHHMKA

HpHMOFO npeoﬁpa3013aHI/m ACUMHXPOHHOI'O THUIIA

A
\L CM VIIU = [Herekrop (=| YHY

IIpecenekTop —=

CyneprerepoJHHBII

Brixo

[Mpsimoro npeoOpa3oBaHus CHHXPOHHOTO TUIIA

!
T
Ay

CBepxpereHepaTuBHbIH

13

Ykaxkure THII paHONIPUEMHHUKA

CyrmepreTepoJHHBIN MPUEMHUK C ACHHXPOHHBIM
JIETEKTOPOM

VHY Brix(

T—\ TIpecenextop }» CM 1 H Yy 1 }' CM 2 H vy 2 F‘ JlerekTop }—»
H "N

CymnepreTepoMHHBIN TPUEMHUK C CHHXPOHHBIM
JIETEKTOPOM

CynepreTepoJUHHbIN TPUEMHUK
CBEpXpEreHepaTUBHOIO THIIA

CynepreTepoiiHHBIII TPUEMHHUK € IBYKPATHBIM
mpeoOpa3oBaHNEM YaCTOThI

14

Ykaxkure THII pAHONIPUEMHHUKA

[puémHNK ¢ MPAMBIM TPEOOPa30BAaHUEM YACTOTHI
ACHHXPOHHOI'O TUIA

Beixon

[+ 1
Hpcccm‘x{p —| CM OHY T VHY
Ilepectpoiixa o
r /Q\\I\,/ | viip | vor

CBepxpereHepaTUBHbIN MPUEMHHUK C OJJHOKPATHBIM
peoOpa30BaHUEM YaCTOTHI

[MpuéMHMK ¢ TPSIMBIM NTPEe0OPa30BaHIEM TaCTOTHI
CHHXPOHHOTO THIA

CeepxpereHepaTiBHEIA TPUEMHHUK C TIPSIMBIM
peoOpa3oBaHUEM YACTOTHI
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15

CBA3bIO C HeHaCTpOCl—[HOﬁ AHTEHHOM

Ykaxure cxemy BIl ¢ koMOMHUPOBaHHOM

A TA A
Co
— M T CB
iLes Lx
L
Cyui Cx « C%g L CK—Z
- 7

L T

a) 0)
A
A Cyk
Ces Lk
L Cx | Z Ryt Cen Ck

\lx
|

r) 1)

@

©)

(®)

()

(m

©

16

Yka:xkure ycjioBusi padotbl quanazonnoi BII ¢
HEHACTPOEHHOH AHTEHHOH B pe:kuMe yAJTUHEeHUSs

Pe3onaHc aHTEeHHBI (AaHTCHHOM IETIH) BHIIIIC
JMara3oHa

Pe3onaHc aHTEeHHBI (AHTEHHOU TIETIN) HUXKE
JMara30Ha IPUHIMAEMBIX 9acTOT

Pe3onanc aHTeHHBI (AHTEHHOM 1enH) paBeH Ty
CUTHasa

Pe3onanc aHTeHHBI (aHTEHHO# 1ienn) paBeH T
CUTHaja

17
VYrkaxure cxemy BII ¢ BHelIHeeMKOCTHOI (a)
CBSI3bI0 C HEHACTPOEHHOH AHTEHHOIA (0)
A A XA (B)
| [ Co )
L
o R R G Y Y )
= 7 7 (e)
|
T
a) 6) B)
A A
A Cy Ccn
Ccs Lk
Lk C%é’ Ry; Ccs Cx L Lk Cx
r) 1) e)
18
VYkaxure cxemy BI ¢ aBTorpancdopmaropHoii u (a)
rajbBaHUYEeCKOM CBA3bIO C AHTEHHOI (6)
A A i{A (B)
M T T Ccn (l")
-
I'Lcs L (ﬂ)
Cyﬂi K ek Lk Ck Lk CK;Z (C)
= 7
!
T T
a) 0) B)
A
A
XA XCYK Ccs
Ccs Lk M
L R Ccn Lk
« C%Z . T Cx Len C%Z
r) ) e)
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YKa:KuTe 0CHOBHOE Ha3HAUEHUE Jlist crabunm3anyu ypoBHS CUTHAJIA Ha BBIXOJIE
aBTOMATHYECKOIl peryJMpoBKH YCUJIEHUS JIETEKTOpa
Jlnst cTabunu3anyy 4acTOTHI CUTHAIA Ha BXOJIC
JIETEKTOpa
Jlns cTabMIIM3aIiy 9acTOTH HAaCTPOUKH
NIpUEMHHKA
Jlnst cTabmim3aIiy ypoBHS CUTHANA Ha BXOJE
JIETEKTOpa
20
Onpeaenursb TUN cucteMbl APY ABTOMaTHYECKas pEeryJIupOBKa YCUJICHUS
Usx JIMHeHHBLI TPaKT Usx. nerexropa «BIICPCA»
—|  npudmuuka 3anep>kaHHas aBTOMATHYECKasl PETYIUPOBKa
f YCUJICHUS
oHY |< jaPY i ABTOMaTHYECKas PEryJIMpOBKa YCUJICHUS
«BHEPEI U «HA3AT»
ABTOMaTHYECKas PEryJIMpOBKa YCUJICHUS
«Ha3zam»

14.1.2. Jx3aMeHAIlMOHHBIE BONIPOCHI

1. Ha3znaueHue U OCHOBHbIE XapaKTEPUCTHKHM paauonpHeMHbIX ycTpoilctB (PY). CtpykrypHble
cxembl PV, ux pgocromHcTBa U HENOCTAaTKU (JETEKTOPHBI NIPUEMHUK, TMPSAMOro YCHIICHHUS,
CyHepreTepoauH, IpsiMoro rpeodpa3zoBaHusi, pereHepaTuBHbINA, CBEpXpereHepaTuBHBIN).

2. DKBUBAJICHTHBIE CXEMbI, [TAPAMETPhl U CBOICTBA OTKPBHITHIX HEHACTPOEHHBIX U HACTPOEHHBIX
IIPUEMHBIX aHTEHH, PAMOYHBIX U ()EPPUTOBBIX IPUEMHBIX AHTECHH.

3. Haznauenue Bxonuou nenu (BILI) PY. Tpebosanust ko BI] PY. Cxemsr Bl ¢ nHenacTpoeHHoi
anTeHHOM. CxeMbl Bl ¢ HacTpoeHHON aHTEeHHOW. DnekTpoHHas nepecrporika BII, cxemsl, ycinoBus nins
BbIOOpa 3meMeHToB cxeM. Ocobennoctu BL] npuemnankoB nuanasonos YBY u CBY.

4. BLI c eMKOCTHO# CBSI3bI0 C HeHacTpoeHHOW aHTeHHOW. KoadduuuenT nuanazona. Msmenenue
pe30HaHCHOTO KOd(pQHUIMEHTa Teperadd Npu MepecTpoiike. BpIOOp BeTUYMHBI €MKOCTH CBSI3H.
N36uparenbHOCTh. JI0CTOMHCTBA U HETOCTATKU.

5. BII ¢ MHOAYKTUBHOM CBSI3bI0 C HEHACTPOCHHOW aHTEHHOU. PEXUMBI «YKOPOUEHHOW aHTEHHBI» U
«yAJIMHEHHOM aHTeHHb». Koadduuunent nuanazona. MismeHeHne pe30HaHCHOTO KO pHUIMEHTa NepeJadn
npu nepectpoiike. Boibop BenmuuuHbl cBsi3u aHTeHHBbl co BILI. M30uparenbHocTh. JlocTOMHCTBAa U
HEJOCTAaTKHU.

6. BIl ¢ xoMOMHHPOBAaHHOH CBsI3bI0 C HEHAacTpoeHHOW aHTeHHOW. Koadduuuenr nuamnasona.
V3meHeHne pe3oHaHCHOro Ko3G@UIMEeHTa Mepefayd IMpH mepecTpoiike. BbiOop BenMUYMHBI CBS3M
anteHHbl co BII. M36uparensHocTh. JlOCTOMHCTBA U HEAOCTATKH.

7. BII ¢ marautHO# anTeHHOW. Koadduuument nuanazona. BeiOop BeIMUMHBI CBS3M aHTEHHBI C
MOCIIEAYIOIUM KackaloM. l3MmeHeHue pe3oHaHCHOro kod(dduireHTa nepeaauu HpH HepecTpoike.
N36uparenbHOCTh. JI0CTOMHCTBA U HETOCTATKH.

8. BLl mpu HacTpoeHHOU aHTeHHE. YcioBusi coracoBanusi BI] ¢ anrennoi. Ilapamerp
cortacoBanus. Koapduuuents! nepenaun Bl no HanpsbkeHHIO U 0 MOIIHOCTH. M30uparenbHOCTb.

9. Ha3nauenne u OCHOBHblE TOKa3zarenu ycuiutens paauodactorel (YPY). Cxema
nepecrpauBaemMoro YPU, Ha3HaueHue »d1eMEHTOB. OneKkTpoHHass mnepectpoiika YPU. W3menenue
pe3oHaHCcHOTO Kod(duImenTa nepenadan npu nepectpoiike. M306uparenbHOCTh. OUIBTPHI THIA «IBIPKAY,
«poOKay», UX Ha3HAuUCHHE.

10. HenepecrpanBaemslii YPYU B pexnMe cormacoBaHusl ¢ HArpy3KOW. YCJIOBHS COIIACOBAHMS.
[Tapamerp cornacoBanus. Koaddumumentsl mnepegayu 10  HANPSDKEHMIO M MO MOIIHOCTH.
N36uparenbHOCTD.

11. IapazutHbie oOpatHbIe CBs3U B YPY, Mephl 110 YMEHBIICHHUIO UX BIMSHUS. YCIOBUS Mepexoa
pe3zoHancHoro YPU B pexxum resepanuu napa3suTHbIX KoneOaHuil. YCTONUMBEIN KO3()PUIMEHT YyCUIeHUS
YPY npu neiictBuM BHYyTpeHHEH 00paTHOii cBsizu. HeliTpanu3aiust BHyTpeHHelH oOparHoii cBsi3u B YPUY.

12. AmmmutynHas (kosnebarenpHasi) XapaKTepUCTUKAa PE30HAHCHOTO Kackana. Mckaxkenue Gpopmer
orubaromiei aMIUIMTYIHO-MOAY/IMpOBaHHOTrO curHana (AM-curnana) B YPY. Koapduiument rapMoHuK.
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Mepb! 17151 €r0 yMEHBILIECHUS.

13. bnokupoBanue (3abutne) curHanma B YPUY. Ilepekpectanie uckaxenus B YPU. Bzaumnas
Moxymsiius (naTepmonyisiuus) B YPU. Bropuunas monynsauusa B YPU. Mepsl u1s1 UX yMEHBIIEHHUS.

14. Ha3naueHue, MeCTO B MpPHUEMHHUKE, COCTAaB M IOKa3zarenu mnpeobpaszosarens dactotel (I1H).
Cxewmsl ITY, HazHaYCHUE DIICMEHTOB.

15. CrekTpalibHBIN COCTaB BBIXOJHOIO TOKa OJHOHAmpaBieHHOro cMmecuTesst (CM), aMIumiTyasl
TOKOB KOMOMHAIIMOHHBIX 4acTOT. KpyTusna npeobpazoBanusi.

16. YacTtoTHas XapakTepUCTHKAa W KaHajbl 1MoOo4YHOro mnpuema auHeiHoro ITY. Mephl mo ux
ocnabnenuto. [IpeoOpazoBanue 4acTOTHI C UHBEpCUEH 1 €3 MHBEPCHUHU CIIEKTpa.

17. Kananel mo6oyHoro mpuema HenuHeiHoro ITY. Mepbl mo ux ocnabinenuto. OCoOCHHOCTH
KaHaJja MmoOovYHOro npuema ¢ yacrotou (fe+fmp / 2).

18. Hckaxenus ¢opmbl orumbaromeit AM-curnana, OgokupoBaHHE (3a0WTHE), MEPEKPECTHHIE
WCKQKEHUSI, B3aUMHas MOIY/ISAUUS (MHTEPMOAYISALMs), BropuuHas monyisius B IIY. Meposl mo ux
ocabIeHuIo.

19. Cnoxuble cxemsl [I4 u MeTox onpeneseHns COEKTPaJIbHOTO COCTAaBa UX BBIXOJHOIO TOKa Ha
OCHOBE CTeneHHOro psjaa. CBoicTBa ciaoxkHbIX cxem [14.

20. Boibop pexuma pabotsl cmecutens (CM) mpu nmuelHo-nmomanoir BAX. Bwibop pexuma
pabotel CM nipu kBagparuanoii BAX.

21. TpeGoBaHusi K TreTepoarHaM MpUeMHUKOB. CriocoObl oOecredeHus] CTaOUIbHOCTH YaCTOTHI
rereponuHa. [lepecrpanBaemble CHHTE3aTOPBI YACTOT.

22. Heo0XxoauMOCTh U CIIOCOObI CONPSIKEHUST HACTPOEK IIPECENIEKTOpa U FeTepOoIMHA IPUEMHHUKA.

23. BbIiOOp mpOMEXKYTOYHOW YACTOTHI CYMEpreTepo/IrHa, HCXOAs W3 YCIOBHM oOecredeHus
M30MPaATEIbHOCTEH MO 3ePKAIIbHOMY U COCEIHHUM KaHaJlaM.

24. VYcnoBus, TpUBOASIIME K HEOOXOOUMOCTH JBOMHOrO mpeoOpa3oBaHMsl YacTOTHl B
CylepreTepouHHOM mnpueMHuke. CTpyKTypHas cXema MpUEMHUKa C JIBOMHBIM IpeoOpa3oBaHUEM
gactoThl. HauOomee omacHele KaHajabl MOOOYHOrO TMpHEMa CyNepreTepoArHa C  JABOWHBIM
peoOpa3oBaHUEM YaCTOTHI.

25. Ha3nadeHue, mokasaresu, CXeMbl ycuiauTened mpomexyrouHoi dactorel (YIIH). Cxema u
coictea YIIU-1 (VIIU ¢ OOMHOYHBIMH HACTPOSHHBIMH B pe30HAaHC KOoHTypamu). Kosdduument
NpsAMOYTroibHOCTH. DyHKUHUS pacimidpeHus nojocbkl. (DUKTUBHOE enuHUYHOE ycuieHue. PDyHKuus
yCUJIEHUsl. YCUJIMTENbHBIE CBOMCTBa m-kackaaHoro YIIYU-1 mpu pasnuuHbpix BennyuMHax (PUKTUBHOTO
€IMHUYHOTO YCUJICHHUS.

26. CxeMbl U CpaBHMUTEIbHBIE CBOICTBA 1O M30UparenbHOcTH U yeunenuto YITY-1, VIIU-2, VIIY-
3, VIT4U-4.

27. CTpyKTypHbIE CXEMbl MPHUEMHHMKOB C (WIBTpaMH COCpPEAOTOYEHHOM M30UpaTeIbHOCTH
(cemexkuuu) OCU (OCC). O®CU na ocHoBe LC-snementoB. Onekrpomexannueckune DOCHU.
[Tse3okepamuueckue ®CU. Kapuessie ®CU. [TAB-dunbTpsl. Mx cBoiicTBa.

28. HazHaueHue, moOKa3aTenu AaMIUIUTYIHbIX JeTeKTopoB (AJ]), ocHoBHbie cxembl AJl Ha
MTOJTYITPOBOAHUKOBBIX Juoaax (mocnenoBarenbubiii AJl, mapannensasiii AJl, A/l ¢ yaBoeHHEM BBIXOIHOTO
HanpspkeHus). [lapamerper muogHoro AJ[ B pexkuMe CinaObIX CHTHAjIOB (B KBagpaTUYHOM PEXKHME
paboThI).

29. YenoBus ans obecnieyeHus JIMHEHHOro pexxuma padbotsl quoanoro AJl. Ypasuenue AJl. Yron
oTcedku U ero HaxoxaeHue. Koapdununent nepenaun nuneitHoro A/Jl.

30. BxonHoe conpotuBineHue AUoAHbIX A/l (1ocienoBarenbHOro, MapaiesIbHOTO, C YABOCHUEM
BbIxogHOTO HanpspkeHus). Koapounuent dunsrpanuu AJl. Crnocobsl yBenuueHus koddduuneHnrta
¢bunpTpaum.

31. JIuHelHbIE MCKAKEHUS CUTHAJIa MOAYISUMM B JauomHoM jauHerHoM AJl. YcnoBus s
o0ecrevyeHus uX JOIMyCTUMOTO YPOBHS.

32. HenuHelHble nCKakeHHs oruOaromieii AM-currama B quogHoM AJl 3a cueT HETWHEHMHOCTH
BAX nuona. Henunueitnble nckaxeHus oruOaromeid AM-curHana 3a cyeT MHEPUUOHHOCTU HArpy3KH
(uckaxeHus: BUna «mwiia»). Henuueitaple nckaxxenuss AM-curnana B quonHoM AJl 3a cdeT mepexomHoin
Henu (MCKaKeHHUs BUa «OTCEUKay). YCIOBHS JUIsl 00€CIedeHUs] OTCYTCTBHS HEJTMHEHHBIX UCKAKEHUI.

33. Cxema ¥ CBOMCTBA reTEPOJUHHOTO JIETEKTOpA.

34. Cxema u cBoiicTBa HebamaHcHoro (azoBoro (cuHXpoHHOTO) aerekropa (D). Cxema u
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cBoiicTBa Oamancuoro @I,

35. CxeMa, npuHUUI pabOThI, JOCTOMHCTBA U HEOCTAaTKX HEOATAHCHOTO U 0aTaHCHOTO YaCTOTHO-
aAMIUTUTYIHBIX YaCTOTHBIX JAeTeKTopoB (U/I).

36. [IpuHnunuanpHas cxema, MPUHLUI pabOThl, TOCTOMHCTBA M HEIOCTAaTKU HEOATaHCHOTO W
6anaHcHOro 4acTOTHO-(a30BbIX Y/I.

37. Cxema, mpuHUMO paOOTHI, JOCTOMHCTBA M HEIOCTATKH HMITYJIbCHO-CUETHOTO YaCTOTHOTO
nerexropa (Y/1).

38. Peakmus YJI nHa rapmonumyeckyro momexy. Peaknus YJ[ Ha (ayKTyallMOHHYIO ITOMEXY.
[IpenpickaskeHusi cUrHajga MOXY/ISLMU B IEepelaTdyuke NpU 4acToTHOM Monymsuuu (UYM) u ux wnensb.
KomneHncanus npeapICKa)KeHU CUrHajaa MOLYISIUN B IPUEMHHUKE.

39. WmnynescHenii nerexktop (MI). Bpems ycraHoBieHus U BpeMs claja I[EepEXOAHON
XapaKTEPUCTUKHU.

40. IMuxossrit gerexkrop (I1/]). YcnoBue nukoBoro pexuma paboThI.

41. Ha3znaueHue, CTpyKTypHas cXxeMa U MPUHIUI padOThl aCTaTUYECKOM CHCTEMbI aBTOMAaTHUECKOM
noAcTporku vactoThl rerepoauna (AITYIY) cymeprerepomuHHOro npueMHuka. TpeGoBanus k Orokam
cuctembl AITUI. YcnoBus, mpu KOTOPBIX BO3HUKAET HE0OX0auMocTh nmpuMeHenust YIIT B nenn o6parHoit
cesizu cuctembl AITUI. Koaddunment aBrononctpoiiku. [lonoca yaepxkanusi, mojioca 3axsara.

42. Hasnauenne u crpykrypHas cxema PY c¢ cucremamum APY «wa3zan»: mnpocras APY,
3anepxkannas APY, ycuiennas APY. TpeGoBanust k Giiokam cuctemsl APY. Unciio kackagoB IpHUEMHHUKA,
KOTOpbIE HEOOXOIMMO OXBaTUTh cucTeMoil APY. YcioBus, mpu KOTOPHIX BO3HHUKAET HEOOXOAMMOCTH
npuMeHeHus yeunutens noctosHHoro Toka (YIIT) B uenu o6parHoii cBa3u cuctemsl APY.

43. Ilomexu W HIyMBI pPa3lUYHBIX YAaCTOTHBIX TUANa30oHOB (arMocdepHbie, WHIYCTpHAIIbHEIE,
kocmuueckue). [laccuBuble nomexu. IllymoBas mosnoca 4YaCTOTHO-U30UPATEIbHOM  CHCTEMBI.
Homunanpnass wMomHOCTh TemnoBoro Imyma. Koadgdumuent myma u  1IymoBas —TemIieparypa
qyeThIpexnoiocHuka. Koapdumment myma maccuBHoi uenu. lllymoBas Temmeparypa NpHEMHOM
aHTeHHbl. OTHOCHUTEIIbHAS IIYMOBAasl TEMIIEPATypa IPUEMHON aHTEHHBI.

44. OueHka 4YyBCTBUTEIBHOCTU pPaJUONPUEMHOIO YCTPONCTBA C HACTPOCHHOW aHTEHHOM.
@akTopbl, OT KOTOPBIX 3aBUCUT YYBCTBUTEIBHOCTh NPUEMHUKA. BO3MOXHBIE NyTH MOBBILICHUS
YYBCTBUTEIBHOCTH.

45. ludpoBas neMomyisus TIyTeM BbIACNCHUS KOMIUIEKCHON aMIUIMTYAbl CHTHajla
MIPOMEKYTOYHON 4aCTOThI KBaAPaTYPHBIM MpeoOpa3oBaHUEM.

14.1.3. Bonipockl Ha caMONOATOTOBKY
[TapameTpsl napaiesbHOTO U MOCIEI0BAaTEIBHOIO KOJIeOaTeIbHBIX KOHTYPOB.
BII c HeHaCTPOECHHBIMU AHTEHHAMH.
BII ¢ HacTpOE€HHBIMU aHTEHHAMU.
VYPY ¢ ¢pukcupoBaHHON HACTPOUKOI.
Jnanazonusie YPU.
[Tapamerpsl [TY ¢ kBagparnynoit BAX CM.
[Tapametpsl [T ¢ nunelino-nomanoit BAX CM.
Bb160p mpoMekyTouHO 4acTOThI CynepreTepoanHHoro PY.
[Tapamerpsr YIIY-1,2,3,4.
ITapamerpsr A/l u Y/.
Onenka 4yBCTBUTENBHOCTU PY ¢ pasHbIMU TUIIAaMM aHTEHH.

14.1.4. Tembl OIPOCOB HA 3aHATHAX

CtpykTypHBIE cXeMbl PY, uX JOCTOMHCTBAa U HENOCTAaTKH. DKBUBAJICHTHBIE CXEMBbI, TAPAMETPHI U
CBOMCTBA OTKPBITHIX HEHACTPOEHHBIX M HACTPOEHHBIX NPUEMHBIX AHTEHH, PaMOYHBIX M (EPPHUTOBBIX
npueMHbIX aHTeHH. Hasnauenune Bxoanoi nenu (BI[) PY. Cxembr BL] ¢ HeHacTpoeHHOIl aHTEHHOM.
Cxemsl BII ¢ HacTpoeHHON aHTeHHOW. DnekTpoHHas nepectpoiika BLI, cxemsl, ycioBus ans BeiOOpa
IeMEeHTOB cxeM. BI[ ¢ eMKOCTHOI CBSI3bK0 C HEHAaCTPOCHHOW aHTEHHOH. lI3MeHeHHe pe30HaHCHOro
ko3 dunrenta nepegayn npu nepecrpoiike. BI] ¢ MHAYKTUBHOHN CBSA3bIO ¢ HEHACTPOCHHON aHTEHHOM.
Pexumbl «yKOpOUE€HHOW aHTEHHBD» U «yIJINHEHHON aHTeHHbI». BHIOOp BeIMUMHBI CBS3M aHTeHHBI co BII.
BILI ¢ KkoMOMHMPOBAHHOM CBSA3BIO C HEHACTPOEHHOU aHTeHHOH. M30uparensHocts. Bl npu HacTpoeHHOI
aHTeHHe. YcnoBus comtacoBaHus BLl ¢ antenHoil. Ha3HaueHne W OCHOBHBIE ITOKA3aTely YCHIIUTEISA
pamumouactotel (YPY). Cxema mnepectpanBaemoro YPUY, Ha3HaueHHE 5JIEMEHTOB. OJEKTPOHHAs
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nepectpoiika YPY. U3meHeHue pe3oHaHCHOro Kod(p@UIMEHTa TMepeJayd TIpH  [epecTporKe.
HenepectpauBaemeiii YPU B pexxume cortacoBaHusl ¢ Harpy3kou. YciaoBus coriacoBaHus. Haznauenue,
MECTO B NMPHUEMHHKE, COCTaB W IMoKa3zarenu npeodOpaszoBarens 9actoTel ([IH). Cxemsl T4, Ha3zHaueHme
aeMeHTOB. CeKTpaIbHBIM COCTAaB BBIXOJHOTO TOKa OMHOHAmNpaBieHHoro cMecutelnsa (CM), aMIuTyabl
TOKOB KOMOWHAIMOHHBIX 4acToT. KpyTusHa mnpeoOpa3oBanusi. YacToTHas XapaKTEpUCTHUKAa M KaHAJbBI
no6ovHoro npuema auHeriHoro IT4. Mepsl o ux ocnabnenuto. [IpeoOpazoBaHne 4acTOTH C MHBEPCUEH U
0e3 mHBepcuu crnektpa. Kananmel mobounoro mpuema HenuHeiHoro ITY. Mepsl mo ux ociiablieHUIo.
Br16op pexxuma padotsr cmecutenst (CM) npu nuHeliHo-n1oManoi BAX. Beibop pexxuma pa6otrsl CM npu
kBanparnyHoii BAX. [lepectpanBaeMbie cHHTE3aTOPBI 4acTOT. HE00X0MMMOCTh U CIOCOOBI COTPSIKCHUS
HACTPOEK IpecesieKTopa U TreTepoArHa MpueMHuKa. BpIOOp MpoMexyTouHOM 4acTOThHI CylepreTepoanHa,
UCXOAS U3 YCIOBUI oOecriedeHus: n30MpaTeaIbHOCTeH M0 3epKAIbHOMY M COCEIHUM KaHallaM. YCIIOBHS,
MPUBOASAIINE K HEOOXOAUMOCTH BOMHOIO nMpeoOpa3oBaHUs YacTOThI B CyNEPreTepOAMHHOM MPUEMHHUKE.
CrpykTypHasi cxema IpUEMHHKa C JABOMHBIM MpeoOpa3oBaHHeM 4acToThl. Hanbosee omacHble KaHAIBI
moOOYHOT0 IIprUeMa CyrepreTepoarHa ¢ JBOMHBIM MpeoOdpa3oBaHrneM yacToTel. HasHaueHue, nmokasarenu,
cxembl ycunutened npomexyrounoil yactorel (YIIH). Kosddumument mnpsmoyrombHocTH. DyHKIHSA
pacmpenys nojaocskl. PUKTUBHOE €UHUYHOE ycuiieHue. OyHKINS yCUIICHUS. YCUIUTEIbHbIE CBOMCTBA
m-kackagHoro YIIU-1 mpu pa3nuyHbIX BENIWYMHAX (UKTUBHOTO EAMHUYHOTO ycuiieHUs. CTpYKTypHBIE
CXeMBbl TPUEMHHUKOB C (uibTpaMu cocpenotoueHHo wuzbuparenbHoctu (ceneknun) OCU (DOCC).
Hasnauenue, mokasarenu  amIUIMTYIHbIX  geTekTopoB  (AJl), ocHoBHble cxembl AJl Ha
MOJTYTIPOBOAHUKOBBIX JUOAAX. YCIOBHsS IJIsi OOECHeueHus: JTUHEMHOTro pexuma paboTsl auogHoro AJl.
VpaBuenue AJl. BxoaHoe comnpotuBieHue mnocienoBaresnbHoro auogHoro AJl. JIMHeiHbIe MCKaXeHUs
CUTHaja MOIYJISIUKM B AuoaHoM jduHeiHoM AJl. Henunelinble uckaxenus ormbaromeid AM-curnana B
nuogHoM AJl 3a cuer HenmHeiHOocTH BAX nuonma. Henmuueitnbie nckakenus orudaronieii AM-curaana B
muogHoM AJl. @azoBeie gerektopsl (D). [Tukossiii nerexrop (I11). Haznauenue, cTtpykTypHas cxema u
MPUHLMIT PabOThl acTaTUYECKOM CHCTEMbI aBTOMAaTHYECKON MOACTPOMKHM yacToThl rerepoguna (AITYI)
CyIlepreTepoiMHHOro npuemMHuka. Haznauenue u crpykrypHas cxema PY c cucremamu APY «wHazany:
npoctast APY, 3agepxannas APY, ycunennas APY. [lomexu u nryMbl pa3auyHbIX YaCTOTHBIX JIMAINla30HOB
(atmocdepHble, HHAyCTpHANbHblE, KocMmuueckue). OIlleHKa YyBCTBUTEIBHOCTH PaTUONPUEMHBIX
YCTPOWUCTB C Pa3IUYHBIMM THNAMU aHaTeHH. DakTopbl, OT KOTOPHIX 3aBUCUT YYBCTBUTEIHHOCTH
npuemHuka. [ludpoBas npeMomymsius TMyTeM BbIACTICHUS KOMIUIEKCHOM aMIUIMTYAbl CHUTHana
MIPOMEKYTOYHON 4aCTOThI KBaAPaTYPHBIM MpeoOpa3oBaHUEM.

14.1.5. Tembl JOMAIIIHUX 3aaHUH
Pacuet mapaMeTpoB napajjieIbHOrO U MOCIEI0BATEILHOTO KOIe0aTeIbHbIX KOHTYPOB.
Pacuer mapametrpoB BL] ¢ HEeHAaCTpOEHHBIMU AHTEHHAMH.
Pacyer mapamerpoB BlLl ¢ HACTpOEHHBIMU aHTEHHAMU.
Pacuer napamerpoB YPU ¢ puxcupoBaHHON HACTPOIKOM.
Pacyer mapametpoB quana3oHHbex YPY.
Pacuer nmapamerpos I14 ¢ kBagparuunoit BAX CM.
Pacuer napamerpos [14 ¢ nuneiino-nomanoin BAX CM.
Bb160p mpoMekyTouHO 4acTOThI CynepreTepoanHHoro PY.
Pacuer mapamerpos YI14-1,2,3,4.
Pacuer nmapamerpos AJl u YJI.
OrneHka 4yBCTBUTENBHOCTH PY.

14.1.6. Tembl 1a00paTOPHBIX padoT
HccnenoBanne konebarelbHOTO KOHTYPa € SJIEKTPOHHOU MEPECTPOHKON YaCTOTHI.
HccnenoBanue Auana3oHHON BXOAHOMW IEMH MPHU Pa3TUYHBIX CBA3SX C HEHACTPOCHHOW aHTEHHOM.
HccnenoBanne Mana3oHHOTO CEIEKTUBHOTO YCHITUTENS paHOYacTOTHI.
HccnenoBanue aMIUTMTYAHOTO AETEKTOPA.

14.1.7. 3auér
Pacuer mnapamerpoB BIl. Pacuer mnapamerpoB VYPY. Pacuer mnapamerpoB IIY. Breibop
IIPOMEKYTOYHOM 4acToThl cymneprerepoauHHoro PY. Pacuer mapamerpo VYIIU. Pacyer mapamerpos
nerektopa. OueHka 4yBCTBUTENBHOCTH PY.
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14.2. TpeOoBaHUSs K OLIEHOYHBIM MaTePHUAJIAM ISl JIUI[ ¢ OTPAHUYEHHBIMHA BO3MOKHOCTAMU

3A0POBbS U HHBAJINAOB

Jns 5y ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSIMH  37I0POBbSI. M HMHBAJIUJIOB MPEAYCMOTPEHBI
JIOTIOJTHUTETHHBIC OIEHOYHBIE MaTepUaJbl, IEPEUCHb KOTOPBIX YKa3aH B Tabmuie 14.
Tabnuna 14 — JlononHuTenbHBIE MaTepuaibl OLICHUBAHUS JIJISl JIUI C OFPAaHUYEHHBIMU BO3MOXHOCTSIMHU

300POBbA 1 HHBAJINIOB

Kareropuu
00yJarommxcs

C HapyueHusaMu
cryxa

Buasl 1OMOIHUTEIILHBIX OLIEHOYHEBIX
MarepuanoB

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

@OpMBbI KOHTPOJIA U OLICHKH
pe3ysbTaTtoB 00y4eHus

[IpenMy111eCTBEHHO TMCbMEHHAs
IIPOBEpKa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIIBHOTO
anmnapara

CobecenoBaHue 110 BOIIPOCAaM K 3a4ETY,
OIIPOC 10 TePMHUHAM

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCbMCHHBIC
CaMOCTOSATENIFHBIE PA0OTHI, BOIPOCHI K
3aueTy

[TpenmyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAWBUIYATIBHO)

HpeI/IMyH_IeCTBeHHO JAUCTaHIIMOHHBIMU
MCTOJaMH

IIOKa3aHUsAM

C orpannuenusiMu o  TecTbl, MUCbMEHHBIE CAMOCTOATEIbHBIE
00IEMETUIIMHCKUM

pa6OTBI, BOIIPOCHI K 3a4CTY,
KOHTPOJIbHBIC pa60TbI, YCTHBIC OTBEThBI

[Ipenmy1iecTBEHHO IPOBEPKA
METOAAMHU UCXOIS U3 COCTOSTHUS
00y4arolerocss Ha MOMEHT IIPOBEPKU

14.3. MeToauueckne peKoMeHAalHH M0 OIleHOYHBIM MaTepuasiaM JJisl JUL ¢ OTPAaHUYEeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbS 1 MHBAJIN/I0B

Jns nun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI M WHBAJIMJIOB IIPEIYyCMAaTPUBACTCS
nocTtynHas popMa npeocTaBIeHHs 3alaHU OLIEHOYHBIX CPEACTB, a8 UMEHHO:

- B TIeYaTHOU (opMme;

- B TIe4aTHOU (hOpMe C YBEITMUSHHBIM MIPUPTOM;

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHUS BCIYX;

- NpeA0CTaBICHUE 3a/IaHHsI C UCIIOJIb30BAaHUEM CYpJI0TIEPEBOIA.

JIunaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsl M MHBAJHMaM YBEJIMUYUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCH. [l Takux OOydYaromuxcs MpeaycMaTpuBaeTCs
nocTynHas popMa npeocTaBiIeHHsI OTBETOB Ha 3a/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- NPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOueHWBaHHUS pPE3YJAbTaTOB OOYYEHHUS JIUI] C OrPAaHUYECHHBIMH BO3MOXXHOCTSIMH
3I0pOBbS M MHBAJIMJIOB MO JUCHUIUIMHE MpPEIycMaTpUBaeT MpeocTaBleHue MHpopManuu B (opmax,
aIalTHPOBAHHBIX K OTPAHMYCHHUSM UX 37I0POBbSI I BOCIIPUATHS HH()OPMAIIHH:

JI1s1 1ML ¢ HAapyUIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

- B IIe4aTHON (hopMe YBETUUEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HApYLIEHUSIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

— B re4aTHoi (opme.

JIJ1s1 1M1 ¢ HAPpYUIEHUSIMHM ONIOPHO-ABUTATEJLHOIO annapara:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- B TIe4aTHOU (opme.

[Tpy HEOOXOOUMOCTH JUIS JIMII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMM 37I0POBbS M HHBAJIMJIOB
MpoIieTypa OIICHUBAHUS PE3YIETaTOB 00yYSHHS MOYKET MTPOBOAUTHCS B HECKOJIBKO ITAIOB.
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