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Kadenpa: PTC, Kadgeapa paanorexunuyecKkux cucreM

Kypc: 4,5

Cemectp: 8, 9

VYuebnsiii man Habopa 2018 roga

Pacnipenenenne pabouero BpeMeHU

Ne Bunpl yueOHOI nesTenbHOCTH 8 cemectp 9 cemectp Bcero EnyHnue:
1 Jlexuuu 34 34 4acoB
2  IlpakTHueckue 3aHATHS 34 18 52 4acoB
3 | JIaboparopHbie paOOTHI 16 16 4acoB
4 KoHTpoJb CAMOCTOSITETLHON pabOThI 10 10 4acoB

(xypcoBoi ipoekT / KypcoBasi paboTa)
5  Bcero aynutopHbIX 3aHATUI 84 28 112 4acoB

6 CamocrosiTenbHas padboTa 60 80 140 4acoB
7 Bcero (0e3 sx3ameHa) 144 108 252 4acoB
8 | TloaroroBka ¥ caaya dK3aMeHa 36 36 4acoB
9  OOmas TpyI0eMKOCTb 180 108 288 4acoB

5.0 3.0 8.0 3.E.

DK3aMeH: 8 ceMecTp
KypcoBas pabota (mpoekr): 9 cemectp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)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 obpazoanus (OPI'OC BO) nmo HampaBieHHIO
noarotoBku (crnenuanbHocTH) 11.05.01 PaamosnekTpoHHBIE CHCTEMBI U KOMIUICKCHI, YTBEP)KICHHOTO
11.08.2016 roma, paccmoTpeHa u omoOpeHa Ha 3acemanuu kadeaper PTC 26 anpens 2018 roxa,
npotokoit 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

3aBeqyromnii BEITyCKaroIen kag.

PTC C. B. MenuxoB
DKCHEPTHI:

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

Crapuuuii npenogasarelb Kadeapbl
panuotexunueckux cuctem (PTC) . O. Hoznpesatbix
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1. Heau u 3axa4m QM 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 TPUHIUIIOB PabOThl U OCHOBHBIX CXEMHBIX peHICHHH (DYHKIIMOHAIBHBIX Y3JI0B
MPUEMHHUKA;
0coOeHHOCTEH 00pabOTKU B IPUEMHOM YCTPOMCTBE aHAIOTOBBIX U ITU(PPOBLIX PaIMOCUTHATIOB.

1.2. 3agauy TUCHUILINHDBI

— OOyueHue CTYICHTOB KOMIUICKCHOMY TEXHHYECKOMY MBIIUICHUIO Ha TpuUMepax pazdopa
MIPUHIIMIIOB MIOCTPOCHUS U padOThl COBPEMEHHBIX YCTPOMCTB MpHEMa B 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 CTYICHTOB C MPUEMHUKAMH, paOOTAIOIIUMH B PA3JIMUHBIX CUCTEMaX Iepeaadn
nHpOpMaLINH.

2. Mecto aucunnimubl B ctpykrype OITIOII

Hucnunnuna «PanuonpueMHbie ycTpoiicTBa cucteM nepenauun uHbopmanuu» (b1.5.31.2)
OoTHOCUTCS K 070Ky 1 (Oa3oBast 4acThb).

[IpeamecTByOIIMMY  TUCUMIUIMHAMH, (OPMHUPYIOUIMMHM  HayajbHblE 3HAHUS, SIBISAIOTCS:
Kocmnueckue cucremsl, Maremaruka, Merponorus W TeXHMYECKHME u3MepeHus, HaydHo-
uccienoBaresnbekas  pabora, OCHOBBI TEOPUH  PAJUONIOKALMOHHBIX CHUCTEM M KOMILJIEKCOB,
Pannoasromaruka, PagrorexHuyeckue enu U curHansl, Pacnpoctpanenue paauoBoiiH, CTaTuctTuueckas
paguorexHuka, CrarucThyeckas TEOpUS PaJUOTEXHMUECKHX CHCTeM, (CXEMOTEXHHMKAa aHaJOrOBBIX
WIEKTPOHHBIX YCTPOUCTB, Teopuss BEpPOATHOCTEM M CTaTUCTHMKAa B PagUOdIEKTpOHUKE, Teopus
panuocucteM nepenaun MHpopmanuu, YcrpoiictBa CBY u aHTeHHBI, YCTpoiicTBa IreHEpUpOBaHUS U
dbopmupoBanus  curHaioB, ILludpoBas oOpabotka curnanos, LludpoBeie ycrpoiictTBa U
MHUKPOIPOIIECCOPBI, DNEKTPOAMHAMUKA, DIEKTPOHHUKA U IEKTPOHHBIE IPUOOPHI.

[TocnenyromyMyu AUCHUIUIMHAMM SIBIIIIOTCS: PangvonpueMHble yCTpOMCTBA CUCTEM Iepenadu
uHpopMaluy, 3amuTa BBIITYCKHOW KBaJU(UKAIMOHHOM paboThI, BKIIOYAs IMOJATOTOBKY K MpoLenype
3alUThl W Tpolenypy 3amuTel, HayuHo-uccienoBarenbckas pabOota cryneHTa, OCHOBBI TEOpHH
paMOHAaBUTAIMOHHBIX CUCTEM M  KOMIUIEKCOB, (OCHOBBI TEOPHMM CHCTEM U  KOMILJIEKCOB
PaINOdIEKTPOHHON OOPHOBI.

3. TpeOoBaHus K pe3yJbTAaTaM OCBOCHHMS JHCIUILITHHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HalpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

— JICK-2.1 cmnocoOHOCTBIO pa3palaTbiBaTh CTPYKTYpHbIE U (YHKIHOHAJIbHBIE CXEMBI
MOOWMIJIBHBIX, ITUPOKOTIOJIOCHBIX U CITyTHHKOBBIX CUCTEM Tiepe1adn HHPOpMAIIHH;

B pe3ynbrare nzyueHus TUCHMITIIMHBI 00yYarOIUACs TOJKEH:

— 3HATh TIPUHIMIBI PaOOTHl PAJUOTPUEMHBIX Y3JI0B, OJIOKOB M YCTPOWCTB M TOHHMATh
¢du3nveckre npoIecchl, MPOUCXOIAINE B HUX; 00 MCKAKEHUSX HEMPEPhIBHBIX U JTUCKPETHBIX CUTHAJIOB
NpHU TPOXOXKICHUW PAJMOTPAKTa MPHUEMHHUKA, O BUAAX IOMEX PAIHONpPHUEMy M METOAaX IMOBBIIICHUS
MIOMEXO0yCTOWYMBOCTH IprUeMa MHPOpPMaIUH, 00 0COOCHHOCTAX PaJIUONPUEMHBIX YCTPONUCTB PA3IUYHOTO
Ha3HAYCHMS.

— yMeTb IPUMEHSTh Ha MPAKTUKE METOJbl aHalu3a M pacueTa OCHOBHBIX (DYHKIIMOHAJIBHBIX
Y3JI0B PaJUONPUEMHBIX YCTPOMCTB; pa3pabaThiBaTh U 0OOOCHOBBIBATh COOTBETCTBYIOIINE TEXHUYECKOMY
3aJJaHAI0O U COBPEMEHHOMY YPOBHIO Pa3BUTHS TCOPUHM M TEXHHKH CTPYKTYpHBIE W TPUHIMIHAATBHEIC
CXEMbI PAJMONPUEMHBIX Y3JIOB U YCTPOMCTB C y4e€TOM HMX MecTa B CHUCTeMax Iepenadd MHpopmaimy,
YCIIOBHI WX DKCIUTyaTallld, BKIIOYass TPEOOBAaHUSI SKOHOMHKH, OXPaHBI TPyla M OKPYKAIOIIeH Cpensl,
OPrOHOMHUKM M TEXHMYECKOH OCTETHKH;, BBIOMpaTh »JJIEMEHTHYIO 0a3y ¢ yderoM TpeOoBaHUi
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MUHUATIOpU3ALHH, HaJIe)KHOCTH, JIEKTPOMarHUTHOM COBMECTUMOCTH, TE€XHOJIOTUYHOCTH,
PEMOHTONPUTOIHOCTH, YAOOCTBA SKCIUTyaTallUd W SKOHOMUYECKOHW 3(PQPEKTUBHOCTH; OCYIIECTBIATDH
CXEMOTEXHHUYECKOE MPOEKTUPOBAHUE pa3padaThIBa€MbIX PATUONPUEMHBIX YCTPOHCTB MOOWIIBHBIX,
IIMPOKOIIOJIOCHBIX U CIYTHUKOBBIX CHCTEM TMepefaud HHQOpPMAlUM, BKJIIOYAs pacueT JIIEMEHTOB
IPUHLMIIMAIBHBIX CXEM M TEXHMUYECKHMX IIOKa3aTeleil, CTpeMsICh K HUX TEXHMKO-IKOHOMMYECKOU
ONTUMU3ALIMM; TPOBOJAUTH HATYPHBIA HKCIEPUMEHT I10 M3MEPEHUI0 OCHOBHBIX IIOKa3zarenel u
XapaKTePUCTUK PaTUOIIPUEMHHUKOB U UX (DYHKIIMOHAIBHBIX Y3JIOB.

—  BJaJeTh NEPBUYHBIMU HAaBbIKAMHU HACTPOWKHU U PETYIUPOBKU PATUONPHUEMHON ammaparypbl
IIPU IPOU3BOJCTBE, YCTAHOBKE U TEXHUUYECKOM HKCIUTyaTaluu.

4. O0beM JMCHUILJIMHBI M BU/IbI Y4e0HOMH padoThl
OOwmast TpyAOEeMKOCTh IUCLMIIMHBI cocTaBisieT 8.0 3aueTHBIX €IMHUIBI U IpEICTaBlIeHa B
tabmuue 4.1.
Tabnuna 4.1 — TpymoeMKOCTh AUCITUTUTHHBI

Bunb! yueOHOM e TeNbHOCTH Bcero gacos CemecTpsl
8 cemectp 9 cemectp

AynuTopHbI€ 3aHATHSA (BCETO) 112 84 28
Jlekuun 34 34
[IpakTryeckue 3aHATHSL 52 34 18
JlaGopatopHbie pabOTHI 16 16
Kontponb camocTosTenbHOM paboThl (KypCcoBO 10 10
POEKT / KypcoBasi paboTa)
CamocTrosTenbHas paboTa (Bcero) 140 60 80
BrimonmHeHne KypcoBOTo mpoekTa (padoTh) 80 80
Odopmienre 0T4ETOB 10 J1a00OPaTOPHBIM 12 12
paboram
[IpopaboTka IeKIMOHHOTO MaTepraa 26 26
[TonroToBka K MpakTUYECKUM 3aHATHUSM, 22 22
ceMHuHapam
Bcero (6e3 ax3ameHa) 252 144 108
[TonroroBka u ciaua sK3amMeHa 36 36
OO61mas TpyI0eMKOCTb, U 288 180 108
3aueTtnsle EnuHuIst 8.0 5.0 3.0

5. ConepxaHue IMCHMILINHBI

5.1. Pa3nennl AMCHUILIMHBI H BUABI 3aHATHH
Paznenbl AUCHUIUINHBI ¥ BUBI 3aHATHI IPUBEACHHI B Tabnuie 5.1.
Tabmuna 5.1 — Pasmens! IUCHUAIIINHEL U BUABI 3aHATHI
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8 cemecTp

1 BBenenue 2 0 0 4 0 6 [ICK-2.1
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2 Bxonnble ycTpoiicta PY 4 6 8 12 0 30 TICK-2.1

3 Yeunurenu paguodactotsl (YPY) 2 4 4 9 0 19 T1ICK-2.1
9%
4 TIpeoOpa3zoBarenu yactotel (ITY) PY 8 6 0 4 0 18 TICK-2.1
5 Yeunurenu npoMexyTOUHOM 4 6 0 6 0 16 TICK-2.1
yactotsl (YIIY) PY
6 [lerekTopsl (AeMOYISTOPHI) 6 4 4 7 0 21 TICK-2.1
paauocurHaiioB PY
7 CucreMbl aBTOMaTH4E€CKOTO 3 4 0 4 0 11 TICK-2.1
perynupoBanus PY
8 Papnorniomexu U 4yBCTBUTEIBHOCTh 2 4 0 6 0 12 TICK-2.1
Py
9 Hudposas nemomnymsimus B PY 2 0 0 4 0 6 IICK-2.1
10 3akitoueHue 1 0 5 IICK-21
Hroro 3a cemectp 34 34 16 60 0 144

9 cemectp
11 IlpoekTupoBanue 0 18 0 80 10 98 IICK-2.1
PaguoONpPUEMHOTO YCTPOHCTBA
Hroro 3a cemecTp 0 18 0 80 10 108
Hroro 34 52 16 140 10 252

5.2. Conep:xkanue pa3aejioB IMCHUIJIMHBI (110 JEKIUSIM)
CopeprkaHue pa3eioB TUCHUILIAH (TI0 JIEKIMAM) IPUBEICHO B Ta0uie 5.2.
Tabnuua 5.2 — Coneprkanue pas3ieiaoB JUCIUILINH (10 JIEKIHSIM)

3 2 £
Ha3zBanus pasznenos CopeprkaHue pa3aeioB TUCIUTITUHBI 10 JEKIUSIM 5" S %
o S B
ST
= e =
8 cemecTp
1 Beenenue O0bem, coepxanue, BUIBI 3aHATUN U (HOPMBI 2 [ICK-2.1
OTYETHOCTH M0 aucuuiuimee. Mecro PY B
paauokaHaie nepegauu uHdopmamnuu. O600IeHHAsS
cTpykrypHas cxema PY. OcHOBHbIE TEXHUUYECKHUE
XapaKTEepPUCTUKU PY: 4yBCTBUTENBHOCTB;
30U PATENbHOCTh; YaCTOTHBIN Tuana3oH paboTs
(vacTtoTHBI 11aH PY); nuHeliHble U HeMMHEHHBIE
MCKA)KEHUS; TMHAMUYECKUN TUANa30H M0 BXOTHOMY
curHainy. Knaccuduxarus TUTIOB U CTPYKTYpHBIS
cxeMbl PY: 1eTeKTOpHOro; NpsIMOTro yCUIICHHUS;
TETEPOANHHOTO; CYNIEPTeTEPOIUHHOTO; TIPSIMOTO
peoOpa3oBaHusl; pereHePaTHBHOIO;
cylieppereHepaTuBHOro. JieMeHTHas 6a3a
PaaNONPUEMHBIX YCTPOMCTB
Uroro 2
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2 BxogHble yCTpoiCcTBA  DKBUBAJICHTHBIE CXEMBI U ITAPAMETPhI MPUEMHBIX [1CK-2.1

Py AQHTEHH: OTKPBITHIX HEHACTPOEHHBIX; OTKPBITHIX
HACTPOEHHBIX; PAMOYHBIX; (hePPUTOBBIX
(MarauTHBIX ).IlapameTprl napaiienbHOTO U
MOCJIEZI0BATENILHOTO KosebareabHbiXx LC-KOHTYpOB.
Tpanchopmupyromme cBONCTBa NapaieIbHOTO
KoHTypa. I3MeHenue xapakrepuctuk LC-KOHTYypoB
npu nepectpoiike. Bxogusie nenu (BL) PY npu
Pa3IMYHBIX CBA3SIX C HEHACTPOCHHOM aHTEHHOM: ¢
€MKOCTHOM CBSI3bI0; C UHAYKTUBHOM CBS3bIO; C
KoMOMHHMpOBaHHOH cBsA3bI0. Bl PY npu nHacTpoenHo
anTenHe. YactoTHast n30upareabHOCTh ((HuabTpanus)
BII. Dnektponnas nepectpoiika Bl B nuama3zoHHbIx
PY. Oco6ennoctu BL] ynerpaBeicokux gactoT (YBY).

Hroro 4

N

3 Yeunurenu HaznaueHue, cxembl U1 OCHOBHBIE ITapameTpsl Y PY. [ICK-2.1

panuouactotsl (YPY) PY  Pexum cornacoBanus. OcoOeHHOCTH
nepecrpanBaeMmbix YPY. YeroitunBocts YPUY n
CrocoOBI MOBBILICHUS YCTOMYUBOCTH. YacToTHAs
n3buparesnbHOCTh. JInnelnbie uckaxenus B YPU.
Henuneiinbie uckaxxenus B Y PU: uckaxenus GopMmsl
AM curnana; OJIOKUpOBaHHE CHUTHAJIA TIOMEXOH;
MEPEKPECTHBIE UCKAKEHUS; UHTEPMOLYIISIUS;
BTOpUYHas MoayJsitusi. CriocoObl MUHUMU3AIUU
HEJIMHEWHBIX UCKakeHuiH. OCOOEHHOCTH TEXHUYECKON
peanuzaunu YPY pa3ianyHbIX 4aCTOTHBIX
nuana3zoHoB. Manomymsue YPY.
Mukpomunuariopusanus Y PY ¢ ucnosnb3oBanuem
COBPEMEHHOM 3JIEMEHTHOM 0a3bl.

Hroro

(ee]

4 TlpeoOpa3zoBarenu HaznaueHue, coctaB, CXeMbl 1 OCHOBHBIE ITApaMETPhI [ICK-2.1

yactoTsl ([TH) PY ITY. CnekTpanabHbIil COCTaB BBIXOJHOTO TOKA
onHoHanpasieHHoro ITY. YacroTHas XxapakTepucTuka
uaeanbHoro JmHenHoro 114, kpyrusna
npeoOpa3oBaHus, TONOJHUTEIbHBIE KaHaJIbl IPUEMA.
YacroTrHas xapakTepucTuka HesnuHeHoro I1T4.
WnTepdepenHiimonnbie cBUCTHI ((HOKyChI
JIOTIOJIHATENBHBIX KaHaIOB npuema [14).
Homorpammel uist onpenenenns GokycoB
JIOTIOJIHUTENBHBIX KaHaNIOB Iipuema 114, Henuneineie
nckaxxeHnd B [IY4 npu kBagpaTnyHOM U JINHEWHO-
JIOMaHHOW BosIbTaMIEpHON XapakTepucTtuke (BAX)
cmecurens (CM), BO3MOXHOCTh UCKITIOUCHUS
HEKOTOPBIX JAONOJHUTENBHBIX KaHaioB npuema I14.
TpeboBanus k rerepoaunam [1Y. I'ereponun Ha
OCHOBE KBapLEBOI0 CUHTE3aTOpa 4yacToThl. CBOMCTBA
OanmaHcHbIX 1 OubanancHoro CM Bribop
IIPOMEKYTOYHOU YaCTOTHI CYIIEPreTEPOIUHHOIO
npueMHuka. Heo0xoqumocTs 1 0cOOEHHOCTH
JBOMHOTO TIpeoOpa3oBaHust yacToThl. ConpsikeHue
HAaCTPOEK MPECEIEKTOPA U TETEPOINHA B
cyneprerepoauHHoM PY. Merozsl yBennueHus
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n3buparenbHOCTH PY 10 TOTIOTHUTEBHBIM KaHallaM
npuema (GUIbTPHI-IPOOKH, (PUIBTPHI-IBIPKN).

Hroro

5 Yeunurenu

HpOMe}I(YTO‘IHOﬁ HaCTOThI

(VIIY) PY

Haznauenue, 0COOEHHOCTH CXeM U OCHOBHBIE
napametpsl YIIY. YIIY ¢ pacnpenenennomn
u3buparenbHOCThIO. Koaddunment
PSIMOYTOIBHOCTH, GYHKIIMS pACIIUPEHUS MTOIOCHI,
bynkuus yeunenus i YIT4U-1, YITY-2, VIIY-3,
VYIIY-4. CpaBHEHHE CBOWCTB 1O M30UPATEIBHOCTH U
ycunennto YIIY paszusix tunos. YIIY ¢
COCpeA0TOYCHHON N30MpaTebHOCThI0. OcOOeHHOCTH
YCUJICHUS PaJuOUMITYJIbCHOTO curHaia. [lepexonnsie
xapaktepucTuku YIIY pa3nuyHbIX TUIOB.
OcoOenHoctu MukpomuHuatopuzanuu Y 114.

4

HUroro

[ICK-2.1

6 JleTexTopsl
(1eMomynaTophl)
panrocuraanoB PY

7 CucreMsl
aBTOMAaTHYECKOTO
perynupoBanus PY

JvonHble aMmIuTyaHbIe 1eTeKTOphl (AL,
IIOCJIEZI0BATENIbHBIN U NapalIeNbHbIN), CXEMBI,
IIPUHLIMI JeICTBUA, TapameTprl. KBagparnunoe
JIETEKTUPOBAHUE, €r0 HelnocTarku. JInHeitHoe
JNeTeKTUpoBaHue. JIMHEMHbIE U HEJTMHEWHbBIE
uckaxeHus 1uoaHbix AJl. I'ereponnHHbII
(acuaxponnsiii) gerexrop (I'/]).da3oBbrit
(cunxponnslit) gerekrop (O/I). YacrorHbie
nerekropsl (U/1): yacTOTHO-aMIUIUTYIHBIN; YaCTOTHO-
(ha30BbIi; TPOOHBIN; UMITYJILCHO-CUETHBIH.
[TomexoyctoiunBocth YJ[ kK rapMOHHYECKON ITOMEXE,
noporosoe cBorcTBo Y/I. Peakuus YJI Ha mrymoByo
nomexy. DQPeKTUBHOCTh MOJIaBICHUS ILIYyMOBOMH
MIOMEXH NPU NPEAbICKAKEHHUSIX CUTHANIa MOAYISALUU B
nepeaaTurke U ux kommnencanuu B PY. IMmynbcHbIi
nerextop (M/1). Bpems ycranoBneHnus u Bpems criaja
MIEPEXOIHOMN XapaKTepUCTUKU. [IMKOBBIN NETEKTOP
(ITIT). YcmoBre MUKOBOTO peKUMa PadbOTHI.

6

Hroro

CucTemMbl aBTOMaTUYECKOTO PETYIUPOBAHUS YCUTICHUS
(APY) PV. IIpocrast APY nHazan”, “’3anep:xkanHas’,
”ycunenHas”’. TpeGoBaHus K 1ermsim cuctem APY.
CucreMbl aBTOMaTHUECKOM MOACTPONKA YaCTOTHI
rerepoauHa (AITYI): cratnueckas; acraTudeckast.
TpeboBanus k nemnsm cucrem AITYT.

HUroro

w

[ICK-2.1

[ICK-2.1

8 Pangnonomexu n
4yBCTBUTEJIBHOCTH PY

Ncrounnku u kinaccuuKaims ToMeX paguonprueMy
(BHEIIHUX IIYMOB). XapaKTEPUCTUKH aTMOC(EPHBIX,
MPOMBIIUICHHBIX U KOCMUYECKHUX IIIYMOB.
AOCOIIOTHAS U OTHOCHUTENbHAS IITyMOBas
TeMneparypa NpueMHbIX aHTEHH. BHYTpEeHHME IITyMBbl
PVY. KoaddunmeHT nuryma u nrymoBas TeMmneparypa
NprUeMHUKa. MeTO bl MOBBILICHUS
MOMEX0yCTOMYMBOCTU. OlI€HKA YyBCTBUTEILHOCTH
PV ¢ HacTpoeHHON aHTEHHOM, C HEHACTPOECHHOMN
aHTEHHOM, C MArHUTHOM aHTEeHHOM. BO3MOXKHbBIC
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MEpbI TOBBIIIEHUSI YYBCTBUTEIBHOCTHU PY.

Hroro

9 lludpoas
nemonynsuus B PY

10 3akiroueHue

Hroro 3a cemectp

Jlemoaynsips Ha OCHOBE BBIICJICHUSI KOMITJIEKCHOM
AMILIUTYIbI CUTHAJIA IPOMEKYTOYHOM YaCTOTHI IIPU
MTOMOIIHY ITU(PPOBBIX KBAAPATYPHBIX
npeoOpa3oBareiieil. BoigeneHue KOMIIEKCHON

AMIIIMTYbI U3 aHAJIOTOBOT'O CUT'HAJIa HpOMeX(YTOHHOﬁ

4acTOThL. BhliesieHnE KOMIIIEKCHOW aMIUTUTYIbI U3
oIu(pOBAHHOTO CUTHAJIA TIPOMEKYTOUHON YaCTOTHI.

Hroro

[IpoektupoBanue u pacuet PY 1o 3aganHbim
MoKa3aresisiM (KpUTEepHUsiM) KauecTBa C
MCIIO0JIb30BAaHUEM COBPEMEHHOM 2JIEMEHTHOM 0a3bl.
MeToabl 3KCIEPUMEHTAIIBHOTO UCCIIEA0BAHMS
napameTpoB PY u ux QyHKIIMOHATBHBIX Y3II0B.
Hanpapnenusi, npoOieMbl 1 MePCIeKTUBBI Pa3BUTHS
PY nns PJIC cnenmanbHOr0 Ha3HAYECHMS.

N

[1CK-2.1

[EEN

[ICK-2.1

Hroro

1
34

Hroro

34

5.3. Pazaesbl AMCUMILIMHBI M MEKIMCUMILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMHY (TPeAbLTYIIIUMHU)

U 00ecreuynBaeMbIMU (HOCJ'Ie)]yIOIIH/IMH) JAUCHHUIVIMHAMH

Paznenbl qTUCHUIUIMHBL M MEXIUCIUIUTMHAPHBIC CBS3U C 00ECTICYMBAIOIIMMHU (TPEABIAYIINMH) U

obecrnieunBaeMbIMHE (ITOCIICTYIOIIMMH ) TUCIUTIIMHAMHE MIPEICTABICHBI B TabIuIe 5.3.

Tabnuna 5.3 — Pa3aenbl AMCIUTUIMHBI 1 MEXKIUCITUTIIMHAPHBIC CBS3U

Ne paznenoB JaHHOM AUCUUIUIMHBL, 7151 KOTOPBIX HEOOXOIUMO H3yYCHHE

CornacoBaHa Ha noptane N2 24498

Hanvenosanue 00eCIIeYNBAIONINX U 00ECIICUNBASMBIX JUCIATUIHH
TUCIAIIINH
1 2 3 4 5 6 7 8 9 10 11
[IpeamecTByromume IUCUUTLITMNHBI
1 Kocmuyeckue cUCTEMBI + + + + + +
2 MaremaTruka + + + + + + + +
3 Metposnorus u + + + + N N + N
TEXHUYECKUE U3MEPEHUS
4 HayuHo-
HCCJIEJ0OBaTelIbCKasd + + + + + + + + + +
pabora
5 OCHOBBI TEOPHUH
PaANOIOKAIMOHHBIX + +
CHCTEM U KOMILJIEKCOB
6 PagnoaBTroMaTnka +
Pamgnorexunuecku

7 Papuore CCKHC + + + + + + + + + +
LIEITN U CUTHAJIBI
8 PacpocTpanenue

P P + + +
pPaaroBOIH
9 Cratuctuueckast N +
paauoTexXHUKa
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10 Craructuueckas
TEeOpHs
PaaIuOTEXHUYECKHUX
CHCTEM

11 CxemoTexHUKa
AHAJIOTOBBIX + + + + + + + +
AJIEKTPOHHBIX YCTPOUCTB

12 Teopus BeposiTHOCTEN
U CTAaTHUCTHUKA B +
Ppanguo3IeKTPOHUKE

13 Teopus paarocucrem
nepenayu HHGopMaluu

14 Yerpoiicta CBY n
AQHTEHHBI

15 YerpoiicTtBa
TCHCPUPOBAHUS U + +
dbopMupoOBaHUs CUTHAJIOB

16 [ludpposas o6padoTka
CUTHAJIOB

17 Ludpossie
YCTPOMCTBA U +
MUKPOIIPOLIECCOPHI

18 DnexkrponuHamuka + + +

19 Dnekrponuka u

+ + + + +
3JIEKTPOHHBIE IPUOOPHI

[Tocnenyromuye AUCIUILTAHBI

1 3amuTa BBITYCKHOM
KBaJIM(PHUKALMOHHOM
paboThl, BKIIIOYAs
MOJATOTOBKY K IIPOLIENYPE
3alUThl U IPOLEAYPY
3aLUTHI

2 Hayuno-
VICCIIE/IOBATEIIBCKAs + + + + + + + + + +
pabota cTyaeHTa

3 OcHOBBI TEOpUHN
pagnoHaBUTAllMOHHBIX + +
CHCTEM M KOMIUIEKCOB

4 OCHOBBI TEOPUHU CUCTEM
Y KOMIUIEKCOB
PpaIuO3IEKTPOHHOM
00pBOBI

5.4. CooTBeTCTBHE KOMIIETEHIUI, POPMUPYEMBIX MPU U3YYeHHUH TUCHMILIMHBI, 1 BU0B 3aHATHIi
CooTBeTcTBHE KOMIETEHINH, (POPMUPYEMBIX MPH HM3YYECHUH JUCIUILTAHBI, ¥ BUIOB 3aHSTHHA
IpeCcTaBiIeHo B Tabmuie 5.4.
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Tabmuna 5.4 — CooTBeTCTBUE KOMIIETEHIMH, (OPMHUPYEMBIX NPH H3YYEHUH AUCHUIUIAHBI, ¥ BHJIOB

3aHATHI
Bunp! 3angatuit
=
= - &
= .
) [t} S
QE 2 S 8, E 8 DopMbl KOHTPOJIS
2 : : g ~ 2
~ = = O @)
4
[ICK-1.2 + + + + + JlomamHee 3agaHue,
Koncnekr
CaMOTIOJITOTOBKH,
Otuetsl 11O
J1a00paTOPHBIM
paboram, Ompoc Ha
3aHATHUSAX, 3alUTa
KYPCOBOT'O TTPOEKTA,
Tects
6. UuTepakTuBHbIE MeTOABI U (GOPMBI OPraHU3aLUN 00yUYEeHH S
He npenycmorpeno PVYIIL.

7. JlabopaTtopHble padoThI
HaumenoBanue naboparopHsix paboT npuBeaeHo B Tadbmauue 7.1.
Tabnuna 7.1 — HammeHoBaHueE 1ab0paTOPHBIX paboT

CornacoBaHa Ha noptane N2 24498

3 z £
2 = g
Z > &
HasBanus paznenos HaumeHnoBaHue 1abopaTopHbIX padboOT 3" S5
S S B
X o =
a S g
= S
8 cemecTp
2 Bxonusle yctpoiictBa  MccnenoBanue koie0areabHOro KOHTypa ¢ 4 IICK-2.1
Py IIEKTPOHHOM NIEPECTPONKON YACTOTHI.
HccenenoBanne quana3oHHON BXOJAHOU LEU IIPU 4
Pa3INYHBIX CBA3SX C HECHACTPOECHHON aHTEHHOM.
Hroro
3 Yeunurenu HccnenoBanue Auana3oHHOTO CEJIEKTUBHOTO 4 [ICK-2.1
panuouactotsl (YPU) PY  ycunmutens paanoyacToTsl.
Hroro
6 JleTexTopsl HccnenoBanyue aMIUIMTYAHOTO AETEKTOPA. 4 [ICK-2.1
(memMomysITOpHI) Vitoro
panuocursanon PY
Hroro 3a cemectp 16
Hroro 16
10



8. IIpakTHyeckue 3aHATUA (CEMUHAPBI)

HanMeHnoBaHMe MpakTUUECKUX 3aHATHN (CEMUHAPOB) MpUBEIEHO B Tadmuie 8.1.
Tabnuma 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHATHH (CEMUHAPOB)

CornacoBaHa Ha noptane N2 24498

. o]
2 s £
Z 2 5
Hasganus pasnenos HaumeHoBaHMEe IPAKTUUECKUX 3aHATUHN (CEMHUHAPOB) § & s E
=2 2 2
& S g
= S
8 cemectp
2 Bxonueble ycrpoiictBa  Pacuer mapaMmeTpoB napauieabHOTO U 2 I[ICK-2.1
Py MOCJIEZI0BATENILHOTO KOJIeOaTeIbHbIX KOHTYPOB.
Pacyer mapamerpos Bl ¢ HeHacTpOeHHBIMU 2
AHTCHHAMH.
Pacuer mapamerpoB Bl ¢ HacTpo€HHBIMH aHTEHHAMM.
Hroro
3 Yeunurenu Pacuer napamerpoB YPU ¢ ¢ukcupoBanHoi [ICK-2.1
paauoudactotsl (YPY) PY  HacTpoiikoi.
Pacuer nmapamerpoB quamna3zoHssix YPY. 2
Hroro 4
4 TIpeoOpa3zoBarenu Pacuet mapamerpos 1Y ¢ kBagparnunoit BAX CM. 2 [ICK-2.1
sacrotsl (II') PY Pacuer mapamerpos 1Y c iunHelHo-10MaH0#t BAX 2
CM.
Br160p npoMexyTouHOM 4acTOTHI 2
cynepretepoauHHoro PY.
Hroro 6
5 Yeunurenu Pacuet mapamerpos YITU-1. 2 I[ICK-2.1
TPOMEKYTOTHOH TACTOTHL Pacuer mapamerpos YIIU-2, YITY-3 2
(YITU) PY PamMetp :
Pacuer napamerpos YIIY-4. 2
Hroro 6
6 JleTexTopsl Pacuer napamerpos A/l. 2 IICK-2.1
(nemonynsTOpEI) Pacuer napamerpos U/I. 2
paguocursaios PY
Hroro 4
7 CucreMsl Onenka 4yBCTBUTENBHOCTU PY ¢ HeHacTpoeHHBIMU 4 [ICK-2.1
ABTOMAaTUYECKOTO AHTCHHAMH.
perynupoBanus PY Hroro
8 Pannonomexu n OneHka 4yBCTBUTENBHOCTH PY ¢ HacTpOoeHHBIMU [CK-2.1
YyBCTBUTEIBHOCTh PY aHTEHHaMH.
O1ieHKa YyBCTBUTEIBLHOCTH PY ¢ MarHuTHOM 2
AHTEHHOM.
Hroro 4
Hroro 3a cemecTp 34
11



9 cemectp

11 IIpoexTupoBaHue
pazuoNpUEMHOIO
YCTPOHCTBA

CornacoBaHue ¢ IpenoaaBaTeaeM BEIOPaHHbBIX
HEJOCTAKOUUX UCXOAHBIX JAaHHBIX JJIS
poeKTUpoBaHus PY B COOTBETCTBUM C KOHKPETHBIM
T3. CornacoBanue ¢ mpenoaaBaresieM u
KOPPEKTHUPOBKA BEIOPAHHOMN CTPYKTYPHOMN CXEMBI
MIPOEKTUPYEMOTO PY U pacueToB €ro TeEXHUYECKUX
napameTpoB: k03((HUIIMEHTa YaCTOTHOTO IMaa30Ha;
YyBCTBUTEIBHOCTHU; KO3(p(pULIMEeHTa yCUTICHHUS;
n30MpaTeNbHOCTEN M0 MEMIAIOIIMM KaHajlaM IIpUeEMa;
JIMHEWHBIX U HEJIMHENWHBIX UCKA)KEHUM pauoTpaKkTa U
JETEKTOpa; aMIUIMTYIHO-4YaCTOTHBIX U (hazo-
YaCTOTHBIX XapaKTEPUCTUK PATUOTPAKTA;
XapaKTEPUCTUK CUCTEM aBTOMAaTU4eCKON
PEryJIMPOBKH YCUJIEHUSI U aBTOMAaTUYECKOU
IIOJICTPOMKHU YaCTOThI F€TEPOANHA. YUeT 3aMEYaHul U
PEKOMEHIalUi MPEernoiaBaTens IpH KOPPEKTUPOBKU
cocTaBlieHHOM nosicautenbHo 3anucku (I1311) u
yeptexelt (U) k cipoektupoBanHomy PV (mocne
nposepku I13I1 u Y npenonasarenem).llonydyenue
«JI0ITyCKa» K 3aIUTE CIPOEKTUPOBAHHOTO PY.

HUrtoro

18

18

[ICK-2.1

Hroro 3a cemecTp

18

Hroro

9. CamocrosiTesibHasA padoTa

52

Buasl camoctosiTenbHON paboThI, TPYAOEMKOCTh M (hOPMHPYEMbIE KOMIIETCHIIMN TIPEACTABICHbI B

Tabmuue 9.1.
Tabnuma 9.1 — Buabl caMoCTOATENBHOM paboThI, TPYIOEMKOCTh B (POpMUpPYEMbIe KOMIIETECHIHH
3 z g
3 = 5
. e O I
Bunsl camocTosTensHON g 28
HasBanns paznenos g - S0 @opMBbI KOHTPOJIA
paboThI o S 2
X o =
a S 2
= S
8 cemecTp
1 Beenenue [TpopaboTka JIeKIIMOHHOTO 4  TICK-2.1 Koncmekr
marepuaia CaMOIOAroTOBKH, TecT
Hroro
2 Bxonnsble ycrpoiictBa  Iloaroroska k 4  TICK-2.1 ]lomamiHee 3a1aHue,
1% NPAaKTUYECKUM 3aHATHIM, Koncnekr
CEeMHHapaM CaMomoAroToBKH, Ompoc
[TpopaboTka ITEeKIIMOHHOTO 2 HagaHHTHHX’ OTq%TH 1o
TOPHBIM Tam
marepuaia J1aboparop pabotam,
Tect
OdopmieHre 0TYETOB 110 6
nabopaTropHbeIM paboTam
Hroro 12
3 Yennurenn IToxroroBka k 4 I[ICK-2.1 JlomaliHee 3agaHue,
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pamuouactotsl (YPY) PY

NPAaKTUYECKUM 3aHATHM,
ceMuHapaMm

[TpopaboTka JTEKITMOHHOTO
Marepuasa

OdopmiteHre oT4eTa mo
naboparopHoii paboTe

Koncnekr
caMonoarotroBku, Omnpoc
Ha 3aHaTHIx, OT4eT mo
naboparopHoii paboTe,
Tect

Uroro
4 TIpeoGpa3zoBarenu [ToaroroBka k I[ICK-2.1 JlomamiHee 3a1aHue,
yactotsl (IIH) PY IIPAKTUYECKUM 3aHATHSIM, Koncnekr
ceMUuHapaMm camomnoarotoBku, Onpoc
Ha 3aHsATUsX, Tect
[TpopaboTka JIEKIIMOHHOTO asa » 1€C
marepuala
Uroro
5 Yeunurenn IToaroroBka k I[ICK-2.1 JlomamiHee 3a1aHue,
MPOMEKYTOYHOU YACTOThI MPAKTUYECKHUM 3aHATUSIM, Koncnekr
(VIIY) PY ceMUHapaMm caMonoJAroToBku, Omnpoc
Ha 3aHsATHsX, TecT
[IpopaboTka JIEKITMOHHOTO asa » 1€C
Mmarepualna
Hroro
6 [leTrexTopsl [ToaroroBka k [ICK-2.1 JlomamiHee 3a1aHue,
(meMomynsITOpHI) MPAKTHYECKUM 3aHATHIM, Koncmnekr
panuocursanos PY ceMHHapam caMonoarotoBku, Omnpoc
[TpopaboTka JTeKIIMOHHOTO HagaHHTHHX’ PquT 1o
TOPHOM T
Marepraa naboparopHoii pabote,
Tect
Odopmienre 0T4eTOB 10
nabopaTopHBIM paboTam
Hroro
7 Cuctemsl [ToaroToBka k [ICK-2.1 JlomamiHee 3a1aHue,
ABTOMATUYECKOTO MPAKTUYECKUM 3aHATUSIM, Koncnekr
perynupoBanus PY ceMuHapam camonoarotoBku, Onpoc
[IpopaboTka JIEKITMOHHOTO Ha 3aHATHAX, Tect
Marepuana
Uroro
8 Pamnonomexu u IToaroroBka k I[ICK-2.1 JlomamiHee 3a1aHue,
YyBCTBUTEIBHOCTH PY [IPAKTUYECKUM 3aHATHUSM, Koncnekr
CeMUHapam caMonoJroToBku, Onpoc
Ha 3aHATHAX, TecT
[TpopaboTka JTEKITMOHHOTO asa » 18C
Marepuana
Uroro
9 lludporas [TpopaboTka JTEKITMOHHOTO [ICK-2.1 Koucmekr
nemonynsiuus B PY Marepuana CaMOMNOJIrOTOBKH, TecT
Uroro
10 3akitoueHue [TpopaboTKa JEeKIIMOHHOTO [ICK-2.1 Tect

Marepuana

Hroro

CornacoBaHa Ha noptane N2 24498
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Hroro 3a cemectp 60

[ToaroroBka u craua 36 OK3aMeH

IK3aMeHa

9 cemectp

11 IlpoektupoBanue BrlmotHeHHE KypCOBOTO 80 TICK-2.1 3ammrta KypcOBOTO
PaAHONIPHEMHOTO MpPOeKTa pPOeKTa
yCTpOMCTBa Wroro 80
Hroro 3a cemectp 80
Uroro 176

10. KypcoBoii nmpoekT
TpynoeMKoCTh ayAUTOPHBIX 3aHATUNH U (OpMUpYEMble KOMIETEHIIMM B paMKax BbIIOJHEHUS
KypCOBOI0 IIPOEKTa npeacrasieHsl Tadauie 10.1.
Tabmuna 10.1 — TpymoeMKOCTh ayIUTOPHBIX 3aHATUH W (HOpMHUpPyeMbIe KOMIIETEHIIMM B paMKax
BBITIIOJIHEHHSI KYPCOBOT'O ITPOEKTA

3 o]
= =
2 = g
2 L =
o S > 0
HanmenoBanue aynuTOPHBIX 3aHIATUI 5" S5
S 5 £
X o =
Y o 2
= S
9 cemectp
CoracoBaHue ¢ MpernoaaBaresieM BEIOPaHHBIX HETOCTAOIINX HCXOTHBIX 10 [ICK-2.1
JAHHBIX I TPOEKTUpOoBaHus PY B COOTBETCTBUM ¢ KOHKPETHBIM T3.
CorracoBaHme ¢ IpenoAaBaTeieM U KOPPEKTUPOBKA BRIOPaHHOM
CTPYKTYPHOU CXEMBbI NpOeKTUpyeMOro PY 1 pacyeToB ero TEXHM4ECKUX
napaMeTpoB: ko3 GUIMEeHTa YaCTOTHOI'O TUAa30Ha; YyBCTBUTEILHOCTH;
ko3 durmeHTa yCuneHus; n30UpaTeIbHOCTEH 110 MEIaroNINM KaHaIaM
MpUEMa; JIMHENHBIX U HEJIMHEWMHBIX UCKAXKEHUN paiuoTpaKkTa u
JETEKTOPa; aMILTUTYTHO-YaCTOTHBIX U ()a30-4aCTOTHBIX XapaKTEePUCTUK
pPaIMOTPaKTa; XapaKTEPUCTUK CUCTEM aBTOMATHYECKOW PETryIINPOBKH
YCHUJICHHUS! U ABTOMAaTHYECKOH MOACTPOIKHI YacTOTHI T€TePOArNHA. YUeT
3aMEYaHU{ U PEKOMEHAALMN NTPENOJaBaTelIs P KOPPEKTUPOBKH
cocrasneHHoN nosicHuTenbHOMN 3anmucku (I1311) u weprexeit (U) k
cnpoextupoBanHoMy PY (nocne nposepku [1311 u U
npenonasarenem).[lomyuenne «1omyckay K 3a1uTe CpOeKTHPOBAHHOTO
PYV.
Hroro 3a cemectp 10

10.1. TembI KypCOBBIX IPOCKTOB
IIpumepHas TemaTvKa KypCOBBIX IIPOEKTOB:
— IIpueMHHK COTOBOM paguOCBs3H.
—  IIpueMHUK NEeIKUHTOBON paguoCBsI3H.
— IIpueMHUK TpaHKOBOH paJHOCBS3H.
—  IIpueMHUK CIyTHHKOBOM paJnuOCBA3H.
— IIpueMHUK CIyTHHKOBOTO paJuOBEIIaHUS.
—  IlpueMHUK paguopeneiHON CBA3H.
—  IIpueMHuK 11yMONOAOOHBIX PaJMOCUTHAJIOB.
—  IIpuemuux OFDM- pagnocuruanos.

— | p.
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11. PeiiTuHroBasi cucremMa JJisi OEHKH YCIeBAeMOCTH 00y4ar0 U XCH

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

. . MaxkcuMasibHbII
. MaxkcuManbHbIH MaxkcuManbHbIH
OneMeHTb! yueOHOU 0asu1 3a mepuozn Bcero 3a
6at Ha 1-yto KT ¢ Gasr 3a mepuon
eI TETbHOCTH mexnay 2KT u na cemMecTp
Hauana cemectpa  Mexay 1KT u 2KT
KOHEI[ CEeMecTpa
8 cemecTp
JomamiHee 3aganue 6 18
3amuTa oT4eTa 12
Koncnexr 4 10
CaMOIOATOTOBKH
Ornpoc Ha 3aHATUAX 2 2 6
Otyet no naboparopHoOM 12
pabore
Tect 4 4 4 12
Wroro makcumym 3a 16 27 27 70
nepuoa
DK3aMeH 30
Hapacraromum urorom 16 43 70 100
9 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. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOUKH
[Tepecuet OamioB B OLIEHKHU 32 KOHTPOJIbHBIE TOUKH MpecTaBieH B Tadbmuie 11.2.
Tabnuna 11.2 — Ilepecuer 0aaoB 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 makcumanbHOM cymMbl OaiioB Ha gaty 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
[lepecueT cymmbl 6aJIJIOB B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLIEHKY IPEJICTaBJIE€H B TaOIUIEe
11.3.
Tabnuua 11.3 — [Iepecuer cymmBbl OaiIoB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO 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 mocobue / [lymkapes B. I1. - 2012.
201 c. [OnekrpoHHbIi pecypc] - Pexum goctyma: https://edu.tusur.ru/publications/1519, nara
obpamenust: 26.04.2018.

12.2. lonosHuTEIbHAS JIUTEPATYPA
1. Ownumyk A.I. u np. Paguonpuemnsie ycrpoiicTBa: YuebHoe mocodue s 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
oubmmoreke TYCVYP - 63 3k3.)

12.3. YueOHO-MeTOOUYECKHE OCOOUS

12.3.1. YueOHO-MeTOAMYECKOE TOCOOME N0 NPAKTHYECKHUM 3aHATUAM M CAMOCTOATEIbHOM padore
NP NOArOTOBKE K HUM
1. «Pagmonpuemusie ycrpoiictBay: COOpHUK 3ama4d U ynpaxuaenuit / Menuxos C. B., SkymeBud
I H., IIymkapes B. II. - 2015. 94 c. [Dnekrponnslii pecypc] - Pexum poctyna:
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. [DnextponHsiii pecypc] - Pexum pocryna: https://edu.tusur.ru/publications/1575, nara
oOpamenus: 26.04.2018.

2. Pammonpuemnsie ycrpolicTBa: MccienoBanue AUAma3oHHOTO MPeceNeKTopa MPH Pa3IMIHbIX
CBSI3SIX C HEHACTPOEHHOW aHTEHHOW: MeToanueckue yKa3aHHsl 1O BHITIOJHEHHIO JTa0OpaTOpHBIX padoT /
[Mymkapes B. II. - 2016. 39 «c¢. [Onekrponublii 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. [Onekrponsslii pecypc] - Pexum mocryna:
https://edu.tusur.ru/publications/1622, nara oopamenus: 26.04.2018.

4. VccnemoBaHue AMANa30HHOM BXOMHOW IENMH TMPH PA3NUYHBIX CBSA3SIX C HEHACTPOEHHOM
aHTEHHOU: YueOHO-MeTonuueckoe mnocooue mo yaboparopHoi pabore B kommnbrorepHoit cpeae QUCS /
[ymkapes B. II. - 2012, 27 c¢. [OnekrpoHHbli pecypc] - Pexum  jgocryna:
https://edu.tusur.ru/publications/1576, nara obpamenus: 26.04.2018.

12.3.3. YueOHO-MeTOAUYECKHE OCOOUS /I 3AHATHH 10 KYPCOBOMY NIPOCKTHPOBAHMIO U
CaMOCTOSITeJIbHOM padoTe NPH 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 YCTPOWCTB: YueOHOe MocoOHe i 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 o6pamenus: 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  (TIPOdECCUOHANLHOTO), CIEUATBHOTO  ITHKJIOB:
YyebHo-MeTomuueckoe mocodue mo camocrosarenbHor padbore / KomorpusoB B. A., Memuxor C. B. -
2012. 9 c. [DnextponHsli pecypc] - Pexum nocryma: https://edu.tusur.ru/publications/1845, nara
obOpamenus: 26.04.2018.

12.3.5. Y4yeOHO-MeTOAMYECKHE TTOCOOUS JIsl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMHU 310POBbS 1
HHBAJINI0B

Y4eOHO-METOIUYECKUE MaTepPHAIIBI Il CAMOCTOSTEIPHON U ayAUTOPHON PabOTHI 00YJArOIIMXCS
W3 YKCia JIMIl ¢ OTPAaHUYCHHBIMUA BO3MOKHOCTSIMH 370POBbS M MHBAJIHUIAOB MPEAOCTABISIOTCSA B (hopmax,
aIaTUPOBAHHBIX K OTPAHUYCHUSIM UX 3/I0POBBS U BOCIIPUSTUS HHPOPMAIIHH.

JLJ1s1 JIMI ¢ HAPYIIIEHUSIMU 3PEeHUsI:

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOW (hopMe YBEITUUEHHBIM IIPH(PTOM.

JLJ1s1 1M1 ¢ HAPYIIEeHUSIMU CJIyXa:

— B (popme 3IEeKTPOHHOTO JIOKYMEHTA;

- B TIe4aTHOU (hopme.

Jlais1 U1 ¢ HAPYIIeHUSIMU ONIOPHO-IBUTaTeJILHOIO annapara:

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOM (hopme.

12.4. IlpodeccuonasibHbie 0a3bl JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. https://elibrary.ru — Hay4Has 3nekTpoHHass OUOIMOTEKA.

2. https://edu.tusur.ru — mayano-o6pa3zoparenbhbiii mopran TYCYP.

3. https://lib.tusur.ru/ru/resursy/bazy-dannyh — 6a3bl maHHBIX, HH(GOPMALMOHHO-CIIPABOYHBIE H
[IOHMCKOBBIE CHCTEMBI.

13. MarepuabHO-TeXHHYeCKOe o0ecreyeHue TUCHMILVINHBI M TpedyemMoe MporpaMMHoOe
obecrnieyenme

13.1. O0mue TpedGoBaHNs K MATEPHAIBLHO-TEXHHYECKOMY M IPOrPAMMHOMY 00eCIIeYeHH IO
AUCHHUTINHBI

13.1.1. MarepuajibHO-TeXHHYECKOE U MPOrPaMMHOe o0ecrnedeHne ISl JeKUMOHHBIX 3aHATHI
Jlns npoBeneHust 3aHATUN JIEKIMOHHOIO THIA, IPYNIOBBIX U WHIUBUYaJbHBIX KOHCYJIbTALlUH,
TEKYILIEro KOHTPOJS U MPOMEKYTOUYHON aTTeCTallMd UCIOJIb3yeTCsl yueOHasi ayAuTOpPHUs C KOJMYECTBOM
MI0Ca/I0YHBIX MeCT He MeHee 22-24, 000pyaoBaHHas JOCKON M cTaHIapTHOM yueOHoM Mebernbto. Merores
J€MOHCTpallMOHHOE 000pylOoBaHHE M Y4eOHO-HaIIsAHblE MOocoOus, oOecreyrBarole TeMaTHYeCKue
WJUTIOCTPAIUH 110 JIEKIIMOHHBIM pa3ziesiaM IUCHUIUINHBIL.

13.1.2. MaTrepuaJIbHO-TEXHHYECKOE H IPOrPAaMMHOe O0ecnedyeHne I NPAKTHYEeCKUX 3aHATHI,
AJ1s1 1a00PaTOPHBIX padoT, 1JIsl KypCOBOI0 NPOEKTHPOBAHMS

Cneunanu3upoBaHHas y4yeOHas aygUTOpHsl JUIsl MPOBENCHUS 3aHATHM MpPaKTUYECKOro THUIIa,
y4yeOHasi ayAMTOpUS /sl IPOBEACHUS 3aHATHI Ja00paTopHOro THIIA, yueOHast ayTUTOPUS Ui IPOBEICHHUS
3aHATUHA CEMHHApPCKOTO THUIIA, MOMEIICHHE JJI1 KypCOBOTO MPOEKTUPOBAHMS (BBIMOIHEHUSI KYPCOBBIX
pabor)

634034, Tomckas obnacts, T. Tomck, Bepmununa ynuna, n. 47, 427 ayn.

Onucanue uMeromierocs 000py10BaHuUs:

- Jlocka MarHuTo-mMapkepHasi;

- KommnbroTep;

- Ilima3meHHas MaHenb;

- Cepaep (2 wt.);

- KommiekT cnienuanu3upoBaHHON yaeOHOM MeOen;

- Pabouee mMecTo mpernogaBarelis.

[TporpamMmmHoe obecrieueHue:
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- T1-Zip;

— 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.

13.1.3. Marepua/ibHO-TEXHHYECKOE H MPOrPaMMHOe ofecriedeHue IJIsi CAMOCTOSITeJIbHOI PadoThI

Jlns caMoCTOSATEIbHON pabdOThl MCHONB3YIOTCS y4eOHBIE ayaUTOPUU (KOMITBIOTEPHBIE KJIAcChl),
PacIOJIOKEHHBIC TI0 aJIpecaM:

- 634050, Tomckast o6macTb, . Tomck, Jleanna npocriekT, 1. 40, 233 ay.;

- 634045, Tomckast o6nacTs, I. Tomck, yn. Kpacnoapmeiickas, a. 146, 201 ayn.;

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

- 634034, Tomckast o6nacTsb, . Tomck, Bepimnuna ynuna, 1. 74, 207 ayn.

CocraB 000pya0OBaHUsA:

- yueOHas mebeb;

- KOMITBIOTEPHI;

- KOMIBIOTEPHl MONKIIOUYEHbI K ceTu «HTepHeT» M 00ecnednBaroT JOCTYI B 3IEKTPOHHYIO
WH(OPMAITMOHHO-00Pa30BaTEeIILHYIO CPEy YHHBEPCUTETA.

[TepedeHp MporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

13.2. MarepuaJibHO-TeXHUYeCKOe o0ecnedeHne TUCHUIIIHHBI VIS JIMI ¢ OTPAHHUYCHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIU/I0B

OcBO€HHE NUCLMIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHM 370POBbS U MHBAJIHIAMU
OCYIIECTBIISIECTCS C UCIIOIB30BAHUEM CPEICTB O0YUEHHUS OOIIETO U CIIeIMAILHOTO Ha3HAYCHUSI.

[Tpu 3aHATHSAX ¢ OOy4YaIOMUMUCS € HAPYUIEHMSAMM CJIyXa MPETyCMOTPEHO HCIOIb30BaHUE
3BYKOYCWJIMBAIOIIEH amnmaparypbl, MYJIbTUMEIUNHBIX CPEICTB U JPYIrUX TEXHUYECKUX CPEICTB
npuema/nepenadd yueOHOW HHQPOpMAlMU B JOCTYMHBIX (hopMax, MOOMIBHOW CHUCTEMBI IMPENOAaBaHUS
JUTsT OOYJaronuxcsi ¢ WHBAJTUIHOCTHIO, TOPTAaTUBHON MHAYKIIMOHHOW CHUCTEMBI. Y4eOHas ayauTopus, B
KOTOPO# 3aHMMAIOTCsl OOydaroluecss C HapylIIeHHEM cliyxa, 000pyIoBaHA KOMIIBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOM, BUICOTEXHUKOW, MIEKTPOHHON JOCKOM, MYIBTUMEIUMHON CHCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIONUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HMCIIOJIb30BaHUE B
JIEKIIMOHHBIX M YUYEOHBIX ayTUTOPUSIX BO3MOXXHOCTH IIPOCMOTpA yIaJICHHBIX O0BEKTOB (HampuMep, TEKCTa
Ha JIOCKE WM CJaii/ia Ha dKpaHe) MPU TOMOIIY BUACOYBEIHMUUTENCH UIst KOM(GOPTHOTO TPOCMOTPA.

[Ipu 3aHATHSIX C OOy4JarOUMMHUCA € HAPYLIEHUSIMM ONOPHO-IABHUIaTeJbLHOI0 anmnapara
UCIIONB3YIOTCSl allbTepHATHBHBIE YCTPOMCTBa BBOAAa WH(OpPMAIMU U JAPYrHe TEXHHUYECKHE CpEICTBa
npueMa/nepeaadn yueOHoi mH(OpMaIuu B JOCTYMHBIX (DopmMax, MOOMIHHOW CHUCTEMBI OOYUCHHS IJIS
J0Ae ¢ UHBAJIMIHOCTHIO.
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14. OueHouyHble MaTepUAJIbl U METOANYECKHE PEKOMEHJAIUM 110 OPraHU3aIUM U3yYeHHs
AUCHUTLIUHBI

14.1. Coagep:kaHue OLEHOYHBIX MATEPHAJTOB U METOAUYECKHE PEKOMEeHIAIM U
st oneHkH cTeneHu chPOPMUPOBAHHOCTH M YPOBHSI OCBOEHUS 3aKPEIICHHBIX 32 JAUCIUILUITMHON
KOMIIETEHIIUH UCIOJIb3YIOTCS OLIEHOUYHbIE MaTepUalibl B COCTABE:!

14.1.1. TecToBbI€e 3a71aHuA

1

ITepecTpoiika 4acTOThI AUANIA30HHOIO
PaIHONPUEMHOIO YCTPOHCTBA 3TO

HHTepBaa 4acToT, B peaenax KoTOporo
PpanuonpUEMHUK NPU NEPECTPONKE YACTOTHI COXPAHSIET CBOU
OCHOBHBIE TAPAMETPEI

CrocoOGHOCTh pagroNnpuEMHHKA IPUHAMATE CIa0ble
CHTHAJIBI B MHTEPBAJIE YacTOT, B KOTOPOM OH JIOJDKEH paboTarh

CrocoOGHOCTh paHoNPUEMHHKA TOAABISTE CHIIBHEIE
CHTHAJBI 3a ITpe/ieflaMU YacToT, B KOTOPOM OH JIOJKEH paboTarh

CriocoOHOCTh paanonpuéMHUKA 00eceYnBaTh
peabHyI0 YyBCTBUTEIBHOCTE B MHTEPBAJIE YaCTOT, B KOTOPOM OH
JIOJDKEH paboTrarh

2

YyBCTBUTEJIBHOCTH PAAUONIPUEMHOIO
ycTpoiicTBa 310

CrocoGHOCTh pagHoNPUEMHIKA IPUHAMATE CHIIbHEIE
CUTHAJIBI

CrocoOHOCTh pauoNpUEMHUKA 00ECIICUHBaTh
TOYHOCTh HACTPOMKH PaiuONPUEMHOTO YCTPOMCTBA B UHTEPBaJIe
9acTOT, B KOTOPOM OH JOJDKEH paboTarh

CriocoOHOCTh paAHONIPUEMHNKA IPHHAMATH C1a0bIe
CHUTHAJIBI CPEJI IIYMOB

CrocoOHOCTh paMONPUEMHUKA TTOIABISATH MCIIAFOIIIEC
CUJIbHBIE CUTHAJIBI

3

Peanbnan YYBCTBUTEJBbHOCTD 3TO

Benuuunna 3.71.c. curHaia B aHT€HHE, IIPH KOTOPOH
HanpsDKEHHE CUTHAIA Ha BBIXOJIC MPUEMHHIKA MTPEBBIIIAeT
HanpsDKCHHUE B 3aJaHHOE YHCIIO pa3

BenuunHa 3.71.c. (HOMHHAJIBHON MOIIIHOCTH) CUTHAJIA B
aHTEHHE, IIpU KOTOPO HalpshkeHue (MOIHOCTh) CUTHAJIa Ha
BBIX0JIC IPUEMHMKA MAKCUMaJIbHO

BenuuuHa 3.71.c. (HOMUHAJIBHOM MOIITHOCTH) CUTHANA B
aHTEHHE, NP1 KOTOPOil HanpshkeHue (MOIHOCTh) CUTHAJIa Ha
BBIXOZI€ MPUEMHIKA MUHIMAIBHO

BennunHa 3.11.c. (HOMUHAJIBHOI MOIITHOCTH) CUTHANA B
aHTEHHE, IIPH KOTOPOH HalpsHKeHUE (MOIHOCTh) CHTHAJIAa Ha
BXOJie MPUEMHHKA MPEBBIIIACT HAPsDKEHUE (MOIIHOCTB) ITOMEX
B 33JIaHHOE YMCIIO pa3

4

Paguonpuémuuka, xapakrepusyouieics
TAHTeHINAJIbLHOI YyBCTBUTEIbHOCTHIO, 3TO

[TpréMHUK CUTHAJIOB C YaCTOTHON MOAYJISILIMEH

HpI/IéMHHK TCJICBU3MOHHOI'O BEIIAHUS

[puémuuk ¢ $ha3zoBoit Mogymsiueit

[IpuéMHUK paJuOCUTHAIOB C UMITYIbCHOM
MOJLYJISILIUEH

5

Onpegenurs k03¢GHUIHEHT NPAMOYTOJLHOCTH
n30upaTeabHoil cucreMbl npuéMuuka: fc =100 MI'n,
IT=200 xI'n, fcoceuuero wanana= 100.25 MI'n

1.0025

1.25

2.5

5.0

6

B paauoBeIiaHUU JJIMHHOBOJIHOBOI'O U
CPE€AHEBOJTHOBOI'0 THANTA30HAX AJIMH BOJH UCIOJIbB3YETCH

AMIIIATYIHAS] MOTYIISIIIHS

YacroTHas MOy LU

KoMOuHMpOBaHHAs! MOAYIISILHS

Pa3oBast MOTYIIALIUS
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7

Kaxoii Bua MoayJIsiiuu MCNOJIb3yeTcs B YacrorHas
pannoBemannu B YKB nuanazone? Dazosast
AMniuTyaHas
KomOuHnpoBanHas
8
Omnpeaenursb KO3 PUUHMEHT NepeKPbITHS 2
nepecrpoiixu no yacrore fc =500 ... 1500 kI'u 3
JHANIA30HHOTO PAANONPUEMHMKA 1-5

9

JlaTb onpenesenue 1Jis1 paaiuonpuéMHOro
YCTPOICTBA 1€TEKTOPHOI0 TUIIA

Pagnonpuémuuk, pabotaromuii 3a cuéT SHEPTUH
NMEKTPOMAarHUTHOH BOJIHBI

HpI/IéMHI/IK, HE UMCIOIINN YCUIIUTEJIBHBIX 3JIEMEHTOB

[TpnEMHUK IPSIMOTO YCHIICHUS

ITpuémHUK cynepreTepoIuHHbIN

10
Yka:xkuTe THI paANONPUEMHUKA JleTekTOpHBIi
A }r ******************************* ! [Ipsimoro ycuiieHust
! v
L Broman | b ypy | Jererrop L v __{ CBerperCHeEaTHBHLIH
! uere | ACHHXPOHHBII
|
o il
11
Yka:xkuTe THI paANONPUEMHUKA CBepxpereHepaTuBHbIHA
Ti . CymepreTepoIHHHbIH
bl
‘ VHY [psiMoro ycuneHus

Bxonnas Veunurens JHerexrop
nens ]

TlooKHTEbHAS OOPATHAS CBA3b B PEKHME
HEI0BO30YKIEHHOTO TeHepaTopa

HpHMOFO npeoﬁpa3013aHI/m ACUHXPOHHOI'O THUIIa

12

Yka:kure THII pAANONPUEMHHMKA

HpﬂMOFO npeo6pa303aHHsr ACUMHXPOHHOI'O TUIIA

A
\L TIpecenekrop (—= CM VU = [Herekrop |=| YHY

CyneprerepoanHHbIH

Brixo

[Mpsimoro npeoOpa3oBaHus CHHXPOHHOTO THTIA

!
T
Ay

CBepxpereHepaTuBHBIH

13

Yka:kure THII pAANONPUEMHHMKA

VHY Brix(

CymnepreTepoJMHHBIN MPUEMHUK C ACHHXPOHHBIM
JIETEKTOPOM

T—\ Tpecernekrop }» CM 1 }' VIIY 1 H CM2 H VIIY 2 H Jletextop }

ri | A¢ r2 | Ay

CymepreTepoJuHHBIN MPUEMHNK C CHHXPOHHBIM
JIETEKTOPOM

CyneprerepoInHHbINA TPUEMHHUK
CBEpXpereHepaTuBHOrO THUIA

CynepreTepoJUHHBIN NPUEMHHUK C IBYKPATHBIM
peoOpa3oBaHHEM JaCTOTHI

[MpuéMHMK ¢ TPSIMBIM NTPEe0OPa30BaHUEM TaCTOTHI
ACHHXPOHHOTO THUIIA

Breixon

14
Yka:kure THII pAAHONIPUEMHHUKA
[+ 1
Hpecenw{p —| CM OHY T VHY
Ilepectpoiixa o
r /7\/\,/ | viip || vor

CeepxpereHepaTiBHbIA TPUEMHUK C OJJHOKPATHBIM
peoOpa30BaAHUEM YaCTOTHI

[TprEMHUK ¢ IPSIMBIM MPE0OPa30BaHUEM YACTOTHI
CHHXPOHHOTO THUIA

CBepxpereHepaTnBHbINH MPUEMHUK C IPSIMBIM
peoOpa3oBaHUEM YaCTOTHI
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Ykaxure cxemy BIl ¢ koMOMHUPOBaHHOM
CBSI3bI0 C HEHACTPOEHHO AaHTEHHOI

A A i{A
L M \7/ T CCR
Lk

I
I Len
L
Cyﬂi Ck K CK7
T

L T

N

N

a) 0) B)
A
A Cyk
Ces Lk
Lk Cly Ry Cen Ck

\lx
»—{‘

Lk Ck é‘

r) 1)

@

©)

(®)

()

(m

(©

16

HEHACTPOEHHOH AHTEHHOH B pe:kuMe yAJTUHEeHUSs

Yka:xkure ycjioBusi padotbl quanazonnoi BII ¢

Pe3onaHc aHTEeHHBI (AaHTCHHOM IETIH) BHIIIIC
JMara3oHa

Pe3onaHc aHTEeHHBI (AHTEHHOU TIETIN) HUXKE
JMara30Ha IPUHIMAEMBIX 9acTOT

Pe3oHanc aHTeHHBI (AHTEHHOM 1enH) paBeH Ty
CUTHaJa

Pe3onanc aHTeHHBI (aHTEHHO# 1ienn) paBeH T
CUTHaja

a) 6) B

A

AN (|

N

?:L

1T

r)

b A
i{ Cyk
Ccs Lk M
. CK—Z Rt jcg Cx Lcs.
)

)
Ces
“ ek
7
e)

17
VYrkaxure cxemy BII ¢ BHelIHeeMKOCTHOI (a)
CBSI3bI0 C HEHACTPOEHHOH AHTEHHOIA (0)
A \TA XA (B)
C ~
- M T Ces (r)
CB
Cot Lo o ls L Cily L Cicly ()
= 7 7 (e)
- T T
a) 6) B)
A A
A Cy Ccn
Ces 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
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YKa:KuTe 0CHOBHOE Ha3HAUEHUE Jlist crabunm3anyu ypoBHS CUTHAJIA Ha BBIXOJIE
aBTOMATHYECKOIl peryJMpoBKH YCUJIEHUS JIETEKTOpa
Jlnst cTabunu3anyy YacTOTHI CUTHAJIA Ha BXOJIE
JIETEKTOpa
Jlns cTabunn3auy 9acTOTEl HAaCTPOUKU
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 aBTOMaTHYECKast PETYIUpOBKa
f YCUJICHUS
oHY |< jaPY i ABTOMaTHYECKas PEryJIMpOBKa YCUJICHUS
«BHEPEI U «HA3AT»
ABTOMaTHYECKas PEryJIMpOBKa YCUJICHUS
«Ha3zam»

14.1.2. Dx3amMeHallMOHHbIE BONIPOCHI

1. Ha3HaueHue U OCHOBHbBIE XapaKTEpUCTUKU paauonpueMubix ycrpoilctB (PVY). CrpykrypHble
cxembl PVY, uX JOCTOMHCTBA M HENOCTATKU (IETEKTOPHBIM IMPHUEMHHUK, NPSIMOrO YCHUJICHU,
CyIIepreTepo/inH, NpsMOro npeoOpa3zoBaHMsl, pET€HEPATUBHBIN, CBEPXPEreHEPATUBHBIN).

2. DKBUBAJIECHTHBIE CXEMBI, ITAPAMETPbl U CBOMCTBA OTKPBITHIX HEHACTPOEHHBIX U HACTPOCHHBIX
MPUEMHBIX aHTEHH, PAMOYHBIX U (PEPPUTOBBIX IPUEMHBIX aHTCHH.

3. Haznauenue Bxoano#t nemnu (BLI) PY. Tpebosanus ko BLl PY. Cxemsr BL] ¢ HeHacTpoeHHOU
antenHoi. Cxemsl BIl ¢ HacTpoenHoit anTeHHOM. DnekTpoHHas nepectpoiika BLI, cxemsl, ycmoBus st
BbIOOpa AneMeHToB cxeM. Ocobennoctu Bl npuemuukoB nuanazonos YBY u CBY.

4. BLI ¢ eMKOCTHOIi CBSI3bI0 C HEHACTPOCHHOW aHTeHHOW. KoadduumenT nuamnazona. M3menenune
pEe30HaHCHOrO KO3 dHUIMEeHTa Ieperayd Opu mepecTpoiike. BbiOOp BeIMYMHBI €MKOCTH CBS3H.
N36uparensHOCTh. JI0CTOMHCTBA U HETOCTATKH.

5. BII ¢ MHAYKTUBHOM CBS3bI0 C HECHACTPOCHHON AaHTEHHOU. PEKMMBI «yKOPOUEHHOUW aHTEHHBI» U
«yUIMHEHHOM aHTeHHbI». KoapdunuenT nuanazona. MizMeHneHnue pe3oHaHCHOTO K03 puiMeHTa nepesadu
npu mnepectpoiike. Beibop BenmuuuHbl cBsi3u aHTeHHBl co BILI. M30uparenbHocTs. JlocTOMHCTBA U
HEJOCTAaTKHU.

6. BL[ ¢ KOMOMHMpPOBAHHOW CBS3bI0 C HEHACTPOEHHOM aHTeHHOW. KoadduuueHnTt nmamaszona.
W3MeHeHne pe30HaHCHOro Kod(p@UIMeHTa Iepenadyd IpH InepecTpoiike. BpiOop BeTUUMHBI CBSI3U
aHTeHHsb!I co BLI. M30uparensHOCTh. JJoCTOMHCTBA U HETOCTATKHU.

7. BLI ¢ maruuTHOM aHTeHHOM. Koadduuuent nuanazona. BeiOop BenMUMHBI CBA3M aHTEHHBI C
MOCIEeNYIOIUM KackagaoM. l3MeHeHne pe3oHaHCHOro ko3¢ ¢uIMeHTa Mepefayd NpU IepecTporKe.
N3buparensHOCTh. JJOCTOMHCTBA U HEOCTATKH.

8. BIl npu HactpoeHHON aHTeHHe. YcnoBus comiacoBaHus BI[ ¢ antennoi. Ilapamerp
cornacoBanus. Koaddunments: nepenaun BL] mo HanpspkeHUo U 1o MOITHOCTH. M30uparensHOCTb.

9. HasnaueHne U OCHOBHBIE TOKazaTenu ycwiutens paguodactotel (YPU). Cxema
nepectpauBaeMoro YPUY, HazHaueHue d5eMEHTOB. ONEKTpOHHas mnepectporika YPY. H3menenune
pe3oHaHCHOro Kod(hduIrenTa nepegadu npu nepecrpoiike. M3ouparenbHocTh. OUIBTPHI TUIIA «IBIPKaY,
«mpoOKay, UX Ha3HAYCHHE.

10. HenepecrpauBaemslii YPU B pexume cornacoBaHus ¢ Harpy3kou. YCIIOBUS COINIACOBAHMSL.
[Tapamerp cormacoBanmsi. KoaddummenTs: mnepenaun 1O  HAOPSDKEHWIO ©W - TIO  MOIIHOCTH.
N36uparenbHOCTb.

11. TTapa3zuTHbie 0OpaTHbIE cBsA3U B YPU, Mephl 10 YMEHBIIEHUIO UX BIMSIHUS. YCIOBUS Iepexoaa
pe3oHancHoro YPY B pexkuM resepanuu napasuTHbeIX KojgeOaHUi. YCTOHUMBBINA Kod(pPULIMEHT yCueHus
YPY nipu neficTBUU BHYTpeHHEH oOpaTHOM cBsi3u. HelTpanu3zanus BHyTpeHHel oopaTHol cBsizu B YPY.

12. AmmuiutynHas (kosieOarenbHast) XapaKTepUCTHKa PE30HAHCHOTO Kackana. VckaxeHnue (Gpopmel
orubaromiel aMIIMTYIHO-MOAYaupoBaHHOro curHaia (AM-curnana) B YPY. KoaddunueHt rapMoHuUK.
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Mepb! 17151 €r0 yMEHBILIECHUS.

13. bnokupoBanue (3abutue) curHana B YPU. Ilepexpectnpie uckaxenus B YPU. B3aumuas
Moaynsius (naTepMonyssiust) B YPY. Bropuunas monymsiius B YPY. Mepsl 11 UX yMEHBILICHUS.

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

15. CrekTpalbHBIN COCTaB BBIXOJHOIO TOKAa OJHOHAMpaBiieHHOTo cmecutes (CM), aMIUIUTyIbI
TOKOB KOMOMHAIIMOHHBIX 4acTOT. KpyTusna npeobpazoBanusi.

16. YacTtoTHas XapakTepUCTHKAa W KaHajbl 1MoOo4YHOro mnpuema auHeiHoro ITY. Mephl mo ux
ocnabnenuto. [IpeoOpazoBaHne 4aCTOTHI C UHBEPCUEH U 6€3 HHBEPCUU CIIEKTPA.

17. Kananel mo6oyHoro mpuema HenmHerHoro ITY. Mepsl mo ux ocnabimenuto. OcoOEHHOCTh
KaHaJja MmoOovYHOro npuema ¢ yacrotou (fe+fmp / 2).

18. Hckaxenus ¢opmbl orumbaromeit AM-curnana, OgokupoBaHHE (3a0WTHE), MEPEKPECTHHIE
UCKaXEHMsI, B3aMMHasg MOAYJIALUsA (MHTEPMOAYasuus), BropuuHas moapyiasuus B IIY. Mepsl nmo ux
ocabIeHuIo.

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

20. Bribop pexuma pabotsl cmecutens (CM) mpu nmueiiHO-nomanoit BAX. Bwibop pexuma
pabotel CM nipu kBagparuanoii BAX.

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

22. Heo0x0auMOCTh U CIIOCOObI CONPSIKEHUSI HACTPOEK IIPECENIEKTOpa U reTepoIMHa MPUEMHUKA.

23. BobiOOp mpOMEXKYTOYHOM YaCTOTHI CYINEpPreTepojirHa, HCXONs W3 YCIOBUIM oOecredeHus
M30MPaATEIbHOCTEH MO 3ePKAIIbHOMY U COCEIHHUM KaHaJlaM.

24. VYcnoBus, TpUBOASIIME K HEOOXOOUMOCTH JBOMHOrO mpeoOpa3oBaHMsl YacTOTHl B
CylepreTepouHHOM InpueMHuke. CTpyKTypHash cxema IpUEMHHKAa C JBOMHBIM IpeoOpa3oBaHHEM
gactoThl. HauOomee omacHele KaHajabl MOOOYHOrO TMpHEMa CyNepreTepoArHa C  JABOWHBIM
peoOpa3oBaHUEM YaCTOTHI.

25. Ha3nadeHue, mokasaresu, CXeMbl ycuiauTened mpomexyrouHoi dactorel (YIIH). Cxema u
coiictea YIIU-1 (VIIU ¢ OOMHOYHBIMHM HACTPOSHHBIMH B pE30HAHC KOHTypamu). KoadduumeHt
NpsAMOYTroibHOCTH. DyHKUHUS pacimidpeHus nojocbkl. (DUKTUBHOE enuHUYHOE ycuieHue. PDyHKuus
yCUJIEHUsl. YCUJIMTENbHBIE CBOMCTBa m-kackaaHoro YIIYU-1 mpu pasnuuHbpix BennyuMHax (PUKTUBHOTO
€IMHUYHOTO YCUJICHHUS.

26. CxeMbl U CpaBHUTEIbHBIE CBOICTBA 10 M30UparenbHOCcTH U yewienuto YIIY-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. Kapuesbie ®CU. [1AB-dunbTpsl. VX cBoiicTBa.

28. HazHaueHue, moOKa3aTenu AaMIUIUTYIHbIX JeTeKTopoB (AJ]), ocHoBHbie cxembl AJl Ha
MTOJTYITPOBOAHUKOBBIX Juoaax (mocnenoBarenbubiii AJl, mapannensasiii AJl, A/l ¢ yaBoeHHEM BBIXOIHOTO
HanpspkeHus). [lapamerper auogHoro AJ[ B pexume crnaOblX CHUTHANOB (B KBaJAPAaTHUYHOM DPEXKHME
paboThI).

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

30. BxonHoe conpotuBieHue AuoaHbIx A/l (mocienoBareabHOro, NapajjiesIbHOTO, C YABOSHUEM
BbIxogHOTO HanpsbkeHus). Koapdunument ¢unprpanuun AJl. CnocoObl yBenuueHus koddduumenrta
¢bunpTpaum.

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

32. HenuHelHbple nckakeHus oruOaromieii AM-currana B quogHoM AJl 3a cder HENMMHEHHOCTH
BAX nuona. Henunueitnble nckaxeHus oruOaromeid AM-curHana 3a cyeT MHEPUUOHHOCTU HArpy3KH
(uckaxeHus: BUna «mwiia»). Henuueitaple nckaxxenuss AM-curnana B quonHoM AJl 3a cdeT mepexomHoin
1enu (MCKaKeHHUsI BUa «OTCeUKa). YCIOBHS JUisl 00€CIeUeHUs] OTCYTCTBUS HETMHEWHBIX HCKaXECHUH.

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, mpuHIUN padOTHI, JOCTOMHCTBA U HEIOCTATKUA HEOAJaHCHOTO M 0alaHCHOT'O 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 HEIOCTAaTKHM HMITYIbCHO-CUETHOTO YaCTOTHOTO
nerexropa (Y/).

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 MOLYJISIIUU B IPUEMHUKE.

39. Wmnynecuenii gerexktop (M]). Bpems ycraHoBieHus U Bpemsl chajga I[E€peXOJHOU
XapaKTEPUCTUKHU.

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

41. Ha3znaueHue, CTpyKTypHas cXxeMa U MPUHIUI padOThl aCTaTUYECKOM CHCTEMbI aBTOMAaTHUECKOM
noACTporKK 4vacToThl rerepoanna (AITYIY) cymeprerepomuHHOro npueMHuka. TpeGoBanus K Oiokam
cuctembl AITUI. YcnoBus, mpu KOTOPBIX BO3HUKAET HE0OX0auMocTh nmpuMeHenust YIIT B nenn o6parHoit
cesizu cuctembl AITUI. Koaddunment aBrononctpoiiku. [lonoca yaepxanusi, moyioca 3axsara.

42. Haznauenume u crTpykTypHas cxema PY c¢ cucremamu APY «wazag»: npocras APY,
3anepxkannas APY, ycuiennas APY. TpeGoBanust k Giiokam cuctemsl APY. Unciio kackagoB IpHUEMHHUKA,
KOTOpbIE HEOOXOIMMO OXBaTuUTh cucteMoil APY. YcnoBus, mpu KOTOPBIX BO3HHUKAET HEOOXOIUMOCTH
npuMeHeHus ycuutens noctostuaoro Toka (YIIT) B nenu oOparHoi cBsi3u cuctemsl APY.

43. Ilomexu W HIyMBI pPa3lUYHBIX YAaCTOTHBIX TUANa30oHOB (arMocdepHbie, WHIYCTpHAIIbHEIE,
kocmuueckue). [laccuBuble nomexu. IllymoBas mosnoca 4YaCTOTHO-U30UPATEIbHOM  CHCTEMBI.
HomunanpHass MomHOCTh TemaoBoro Inyma. Koadduiment myma u IIymoBas —Temreparypa
qyeThIpexnoiocHuka. Koapdumment myma maccuBHoi uenu. lllymoBas Temmeparypa NpHEMHOM
aHTeHHbl. OTHOCHUTEIIbHAS IIYMOBAasl TEMIIEPATypa IPUEMHON aHTEHHBI.

44. OueHka 4YyBCTBUTEIBHOCTU PAJAUONPUEMHOIO YCTPONCTBA C HACTPOCHHOM aHTEHHOM.
@akTopbl, OT KOTOPBIX 3aBUCUT YYBCTBUTEIBHOCTh NpPUEMHUKA. BO3MOXHbBIE NIyTH TOBBILICHUS
YYBCTBUTEIBHOCTH.

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

14.1.3. Bonpocbl Ha CAMONIOATOTOBKY
[TapameTpsl napaiesbHOrO U MOCIEN0BaTEIBHOIO KOJIeOaTeIbHBIX KOHTYPOB.
BII c HeHaCTPOECHHBIMU AHTEHHAMH.
BII ¢ HacTpOE€HHBIMU aHTEHHAMU.
VYPY ¢ ¢pukcupoBaHHON HACTPOUKOI.
Jnanazonusie YPU.
[Tapamerpsl [TY ¢ kBagparnynoit BAX CM.
[Tapametpsl [T ¢ nnnelino-nomanoit BAX CM.
Bb160p npoMeKyTouHO 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 W HEIOCTAaTKU. DKBUBAJCHTHBIE CXEMBI, TapaMeTPhl U
CBOMCTBAa OTKPBITHIX HEHACTPOCHHBIX M HACTPOEHHBIX MPUEMHBIX AHTEHH, PAMOYHBIX U (PepPUTOBBIX
npueMHbIX aHTeHH. Hasnauenune Bxoanoi nenu (BI[) PY. Cxembr BL] ¢ HeHacTpoeHHOIl aHTEHHOM.
Cxemsl BII ¢ HacTpoeHHON aHTeHHOW. DnekTpoHHas nepectpoiika BLI, cxemsl, ycioBusi ans BeIOOpa
JIeMEeHTOB cxeM. BI[ ¢ eMKOCTHOI CBSI3bK0 C HEHAaCTPOCHHOW AaHTEHHOH. lI3MeHeHHe pe30HaHCHOro
ko3 dunrenta nepegayn npu nepecrpoiike. BI] ¢ MHAYKTUBHOHN CBSA3bIO ¢ HEHACTPOCHHON aHTEHHOM.
Pexumbl «yKOpOUEHHOW aHTEHHBD» U «yIJIMHEHHOM aHTeHHb». BbIOOp BeMWUYMHBI CBA3H aHTEeHHBI co BILI.
BILI ¢ KkoMOMHMPOBAHHOM CBSA3BIO C HEHACTPOEHHOU aHTeHHOH. M30uparensHocts. Bl npu HacTpoeHHOI
aHTeHHe. YcnoBus comtacoBaHus BLl ¢ antenHoil. Ha3HaueHne W OCHOBHBIE ITOKA3aTely YCHIIUTEISA
pamumouactotel (YPY). Cxema mnepectpauBaemoro YPUY, Ha3HaueHHE 5JIEMEHTOB. OJIEKTPOHHAs
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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 M IMoKazarenu mpeodpaszoBarens dactorel ([TY). Cxemsr 114, Ha3zHaueHme
aeMeHTOB. CeKTpaIbHBIM COCTAaB BBIXOJHOTO TOKa OMHOHAmNpaBieHHoro cMecutelnsa (CM), aMIuTyabl
TOKOB KOMOWHAIMOHHBIX 4acToT. KpyTusHa mnpeoOpa3oBanusi. YacToTHas XapaKTEpUCTHUKAa M KaHAJbBI
nmo6o4yHoro nmpuema guHeriHoro ITY. Mepsl o ux ociabnenwuto. [IpeoOpazoBaHue 4acTOThI C UHBEPCUCH 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
kBanparnyHori BAX. [lepectpanBaembie CUHTE3aTOPBI 4acTOT. HE0OX0MUMOCTh U CIIOCOOBI COTPSIKCHUS
HACTPOEK IpecesieKTopa U TreTepoArHa MpueMHuKa. BpIOOp MpoMexyTouHOM 4acTOThHI CylepreTepoanHa,
UCXOAS U3 YCIOBUI oOecredeHns: n30upaTeaIbHOCTEH MO 3epKAIbHOMY M COCEIHUM KaHallaM. YCJIOBUS,
MPUBOASAIINE K HEOOXOAUMOCTH JBOMHOTO NMpeoOpa3oBaHMs YaCTOTHl B CYNEPreTepOAMHHOM MPUEMHHUKE.
CrpykTypHasi cxema IpUEMHHKa C JABOMHBIM MpeoOpa3oBaHHeM 4acToThl. Hanbosee omacHble KaHAIBI
moOOYHOro IpreMa CynepreTepoArHa ¢ ABOWHBIM MpeoOpa3oBaHueM yacToThl. HazHauenue, nokasarenu,
cxembl ycunutened npomexyrounoi uvactotel (YIIYH). Kosdduuument mnpsimoyrompHOCcTH. DyHKIHS
pacmpenys nojaocskl. PUKTUBHOE €UHUYHOE ycuiieHue. OyHKINS yCUIICHUS. YCUIUTEIbHbIE CBOMCTBA
m-kackagHoro YIIU-1 mpu pa3nuuHbIX BEIWYUMHAX (UKTUBHOTO €AMHHYHOTO ycuieHHs. CTPyKTypHBIE
CXEeMBbl TPUEMHHUKOB C (UIBTpaMHu cocpenoToueHHol usbuparenbHocTu (cenekuuu) OCU (DCC).
Hasnauenue, mokasarenu  amIUIMTYIHbIX  geTekTopoB  (AJl), ocHoBHble cxembl AJl Ha
MOJTYTIPOBOAHUKOBBIX JUOAAX. YCIOBHS JJIsi OOECHeueHusl JTMHEHHOTO pexuma paboTsl auoaHoro AJl.
VYpaBuenue AJl. BxomHoe corportuBienue mnocienoBaresnbHoro auogHoro AJl. JIuHeiHbIe MCKaXeHUs
CUTHaja MOIYJISIUKM B AuoaHoM jduHeiHoM AJl. Henunelinble uckaxenus ormbaromeid AM-curnana B
nuogHoM AJl 3a cuer HenmHeiHocTH BAX nuonma. Henmuueitnbie nckakenus orudaronieii AM-curaana B
muogHoM AJl. @azoBeie gerektopsl (D). [Tukoseril nerextop (I1/1). Hasnauenue, cTpykTypHas cxema u
MPUHLMIT PabOThl acTaTUYECKOM CHCTEMbI aBTOMAaTHYECKON MOACTPOMKHM yacToThl rerepoguna (AITYI)
CylepreTepoiuHHOro npruemHuka. Haznauenue u crpykrypHas cxema PY c cucremamu APY «Hazan»:
npoctast APY, 3agepxannas APY, ycunennas APY. [lomexu v mryMbl pa3audyHbIX YaCTOTHBIX JTMANa30HOB
(atmocdepHble, HHAyCTpHANbHblE, KocMmuueckue). OIlleHKa YyBCTBUTEIBHOCTH PaTUONPUEMHBIX
YCTPOWUCTB C Pa3IU4YHBIMU THIAMU aHaTeHH. DakTopbl, OT KOTOPBIX 3aBUCHUT YYBCTBUTEIHLHOCTH
npuemHuka. [ludpoBas neMomynsus TMyTeM BbIACTICHUS KOMIUIEKCHOM aMIUIMTYAbl CHUTHala
MIPOMEKYTOYHON 4aCTOThI KBaAPaTYPHBIM MpeoOpa3oBaHUEM.

14.1.5. Tembl JOMAIIIHUX 3aaHUH
Pacuet mapaMeTpoB napajiienbHOrO U MOCIIeI0BaTeIbHOIO KojIe0arenbHbIX KOHTYPOB.
Pacuer mapamerpoB BL] ¢ HeHACTPOCHHBIMU aHTEHHAMH.
Pacyer mapamerpoB BlLl ¢ HACTpOEHHBIMU aHTEHHAMU.
Pacuer napamerpoB YPU ¢ puxcupoBaHHON HACTPOIKOM.
Pacyer mapametpoB quana3oHHbex YPY.
Pacuer nmapamerpos I14 ¢ kBagparuunoit BAX CM.
Pacuer napamerpos [14 ¢ nunelino-nomanoi BAX CM.
Bb160p mpoMeKyTouHOM 4acTOThI CynepreTepoanHHoro PY.
Pacuer mapamerpos YI14-1,2,3,4.
Pacuer nmapamerpos AJl u YJI.
OrneHka 4yBCTBUTENBHOCTH PY.

14.1.6. Tembl J1a60paTOPHBIX PadoT
HccnenoBanne KoiedaTelbHOTO KOHTYpa € SIEKTPOHHON NIEPECTPONKOI YacTOTHI.
HccnenoBanue Auana3oHHON BXOAHOW IEMH MPHU Pa3IUYHBIX CBS3SX C HEHACTPOCHHON aHTEHHOM.
HccnenoBanne Mana3oHHOTO CEIEKTUBHOTO YCHITUTENS paHOYacTOTHI.
HccnenoBanue aMIUTMTYAHOTO AETEKTOPA.

14.2. TpeGoBaHus K OLICHOYHBIM MaTepPHAJIAM JJIsl JTMI C OTPAHHMYEHHBIMHU BO3MOKHOCTAMH
310POBbS U HHBAJIMAOB
Jig v ¢ OrpaHMYEHHBIMM BO3MOYKHOCTSMM 3J0pPOBbS M MHBAIUAOB IPETyCMOTPEHBI
JIOTIOJTHUTENbHBIE OLIEHOYHBIE MaTepHallbl, IepeueHb KOTOPBIX yKa3zaH B Tabnuie 14.
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Ta6Jmua 14 — I[OHOJIHI/ITGHBHLIC Marcpualibl OLICHUBAHUA JJIA JIUL C OTPAHUYCHHBIMH BO3MOKHOCTSAMU

3I0pPOBbSI M HHBAJIUIOB

Kareropun
00yJarommxcst

C HapyueHusaMu
cryxa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIBHOTO
anmnapara

Buasl TOIMOIHUTEIILHBIX OLIEHOYHBIX
MarepuanoB

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

CobecenoBaHue 110 BOIIPOCAaM K 3a4€Ty,
OIIPOC 0 TEPMHUHAM

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCbMCHHBIC
CaMOCTOSATENIFHBIE PAa0OTHI, BOIIPOCHI K
3auery

@opMbI KOHTPOJIS U OLEHKHU
pPe3yJIbTaTOB O0yUYCHUS

[IpenMy111eCTBEHHO TMCbMEHHAs
IIPOBEpKa

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAWBUIYATIBHO)

HpeI/IMyH_IeCTBeHHO JAUCTaHIITMOHHBIMU
MCTOJaMH

ITIOKa3aHUusAM

C orpannuenusiMu o  TecTbl, TUCbMEHHBIE CAMOCTOSATEIbHBIE
00IIEMETUIIMHCKUM

paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIBbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpeuMy1ieCTBEHHO IPOBEPKA
METOJIaMH UCXOSI U3 COCTOSHUSA
00yyaronierocst Ha MOMEHT ITPOBEPKU

14.3. MeToguueckne peKoMeHAalHH M0 OIleHOYHBIM MaTepuasiaM JJisl JUI ¢ OTPAaHUYEeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 MHBAJIN/10B

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

- B TIeYaTHOU (opMme;

- B TIe4aTHOU (hOpMe C YBEITMUYSHHBIM MIPU(TOM;

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 33/IaHUS BCIYX;

- NpeAO0CTaBICHUE 3aJaHHsI C UCIIOJIb30BAaHUEM CYpJI0IIEPEeBOIa.

JluaMm ¢ OrpaHWYeHHBIMH BO3MOXHOCTSIMM 3/10pOBbsl M MHBAJHMJaM YBEJIMUYUBAECTCA BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux OOydYaromuXcsi MpeayCcMaTpUuBaeTCs
nocTynHas popMa npeocTaBiIeHHsl OTBETOB Ha 3a/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- NPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOueHWBaHHS pPE3YJAbTaTOB OOYYEHHUS JIUI] C OrPAaHUYECHHBIMH BO3MOXXHOCTSIMH
310POBbS M MHBAJIMJIOB MO JUCLUIUIMHE MpPEIycMaTpUBaeT MpelocTaBleHue MHpopManuu B (opmax,
aIalTHPOBAHHBIX K OTPAaHMYCHHUSIM UX 37I0POBbSI M BOCTIPUATHS HH()OPMAIIHH:

JL1s1 1ML ¢ HApyLIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B [Ie4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B re4aTHoM (opme.

JIJ1s1 IM1 ¢ HAPYUIEHUSIMM OTIOPHO-ABUTATEJLHOIO annapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opme.

[Tpy HEOOXOOUMOCTH JUIS JIMII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMHM 37I0POBbS M HHBAJIMJIOB
IpoIieTypa OIICHUBAHUS PE3YIETaTOB 00yUSHUS MOXKET MTPOBOAUTHCS B HECKOJIBKO ITAIOB.

CornacoBaHa Ha noptane N2 24498
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