MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

P COOPMHPOBAHA, T eean T
COrNACOBAHA VTBEPXKIATO /A H. Jlenos/
" YT BE PmﬂE H A B 3 “u [ (®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

02.02.2022 r.

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.2.9 Paguonpuemusie ycTpoiicTBa

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(CrenuanbHOCTB) 11.03.02 MH()OKOMMYHUKAIIMOHHBIE TEXHOJIOTHHM U CHCTEMBI CBSI3H
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
WHTenmexTyanbHbIe TeICKOMMYHUKAIIMOHHBIC CHCTEMBI 1
HamnpaBneHHOCTh cetu
Kypc 4
Cemectp 7
Pacrnipenenenne yueGHOTO BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 180/5 4acOB/3a4ETHBIX €IMHHII

Jlexknun 32 JacoB

JIaboparopHbie pabOTHI 32 4acoB

[IpakTrueckue 3aHATHS - 4acoB

WNHnas xonTakTHas pabora - JacoB

Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 64 4acoB

KonTakTHas paboTta mo sK3aMeHy 6 4acoB

Kypcogoii mpoekt (pabota) 7 ceMecTp

CamocTosiTenpHas paboTa 00yJaronuxcs

(0e3 yuera 3K3.) 80 JacoB

CamocrosiTenbHast paboTa 1Mo moArOTOBKE K

IK3aMEHY 30 4acoB

DKk3amMeH 7 cemMecTp

3auer - cemMecTp

BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cermanbHOCTH) 11.03.02 MHPOKOMMYHHKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3U

[TporpamMmmy cocTaBuIu:

JIOLICHT C y4CHOM CTENCHBIO PTuC COI'JTACOBAHO M.U. bactpakoBa
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa paannoTexHuku u cBSI3u

(HammMeHoBaHUe Kadeaphl)
31.01.2022 poTokoJ Ne 1

(mara)
3aBenyromuii kageapoit COI'JTACOBAHO H.B. Ps6oBa

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)
kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.

3aBenyromuii kageapoit COI'JTACOBAHO H.B. Ps6oBa
(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'TTACOBAHO A.H. lenos

(M1.0. ®amunus)

Okcnept(sl): [TanrykoBa Cernana I'ennanbeBHa, JJupexrop ¢pummana 8 PMD [TAO "Pocrenekom”

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 07.02.2022 r.
Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HaNMEHOBAHMUE |HMHJUKATOPA JOCTHKEHUS

KOMITETCHIIMH KOMIIETCHITUHT
1. TIK-3 WJI I1K-3.1 3naer 3HAHHA: HACT OCHOBHI CETEBBIX TEXHOJIOI UM,
Cnocoben OCHOBBI CETEBBIX HOPMAaTHUBHO-TEXHUYECKYIO TOKYMEHTALHUIO,
MPUMEHSATD TEXHOJIOTHUH, TpeOOBaHUS TEXHUYECKUX PETIaMEHTOB,
COBPEMEHHBIE  |HOpMaTUBHO- MEXIyHAPOJAHbIEC U HALIMOHAIBHBIE CTAHIAPTHI B
TEOPETHUUYECKUE |TEXHUYECKYIO 00J1acTH KaueCTBEHHBIX TMOKa3aTeliei paboTh
u JIOKYMEHTAIHIO, MH(POKOMMYHHUKAITMOHHOTO 000PYAOBAHUS
HKCIIEPUMEHTAJIb | TPEOOBAHMS TEXHUUECKHUX |YMEHHSI:
HBIE€ METO/IbI perIaMeHTOB, HABBIKH:
WCCJICIOBAHUS C |MEXIyHAPOIHBIC U
LIEJIbI0 CO3/IaHMS [HAllMOHAJIbHBIE
HOBBIX CTaHIapTHI B 001aCTH
MEePCIEKTUBHBIX [Kaue€CTBEHHBIX
CpenCTB nokasaresieid paboThbl
WH()OKOMMYHUK |MH)OKOMMYHHUKAIITMOHHO
arum, NI I1K-3.2 Ymeer 3HAHMSA:
HCIIONIb30BAHUIO |pabOTaTh C yMeHHsi: YMeeT paboTaTh ¢ IPOrpaMMHBIM
1 BHCAPCHUIO [IPOTPaMMHBIM obecrneueHrneM, UCTOIb3yeMbIM TIpU 00paboTke
pE3yNbTAaTOB obecrnieyeHHEM, nHpopmanuu HHOOKOMMYHUKAITMOHHBIX CUCTEM U
HUCCJIICJOBAaHUU HCIIOJIB3YCMBIM IIPHU UX COCTaBJISIOIINX

00paboTke HHPpOpMaLIUU

HABBIKH:
WH()POKOMMYHUKAITMOHHBI
X CHCTEM H UX
COCTABJISIONINX
WJI I11K-3.3 Bnangeer 3HAHHA:
HaBbIKaMM aHaJIU3a YMEHHUS:

OIEPAaTUBHOU
uH(pOpMaLnHU 0
3aIJIAaHUPOBAHHBIX U
aBapHifHbIX paboTax,
CBSI3aHHBIX C
pepbIBaHUEM
IIPEIOCTABIIEHUS YCIYT,
KOHTPOJISI KauecTBa
IPEIOCTABIISEMBIX YCIYT

HaBbIKM: Brajeer HaBpIKaMU aHAIM3a ONEPATUBHOU
MH(pOpMaLlMK O 3aIlJIAHUPOBAHHBIX U aBAPUHHBIX
paboTax, CBA3aHHBIX C IPEPbIBAHHEM
IIPEAOCTABIICHUS YCIIYT, KOHTPOJIS Ka4eCTBa
IIPEAOCTABIIAEMBIX YCIYT

Paznen 2. MECTO IMCHUIUIMHBI B CTPYKTYPE OIIOIT

JucuumninHa OTHOCUTCS K YacTH, (GOpMUPYEMOI ydaCTHUKaMH 00pa30BaTeIbHbIX OTHOILIEHUI

OIIOIL

JucnunianHa sBiseTcs 00s3aTeIbHON

Jlotst

IIPOIOJIKEHUS

(dhopmMupoBaHUS

3as4BJICHHBIX

KOMHGTGHL{HP'I H€06XOI[I/IMBI 3HaHUA

MIPEAMIECTBYIOMUX JUCIUTIINH: OCHOBBI KOHCTPYHUPOBaHUs U TexHoJsorus nmpousBoacTtea JC (ITK-
3), DnexkTponuTaHue ycTpocTs U cucteM teiaexkommyHukanui (I1K-3), Ananorosas




cxemorexuuka (ITK-3), PacripocTpanenne pagnoBosiH U aHTeHHO-(uaepHbie ycTpoiicta (ITK-3),
Onextponnbie npubopel CBY u kBanToBbie npubopsl (IIK-3), OnTHueckue TEXHOJIOTHH CBS3H
(ITK-3); mpaktuk: [IpousBoacTBeHHas mpakTUKa. TexHoJIornueckas (MpoeKTHO-TEXHOIOTHYeCcKast)
npaktuka (I1K-3), [IpounsBoacTBenHas npakTuka. TexHosnornyeckas (IpOEKTHO-TEXHOJIOTUYECKAs)
npaktuka (paccpenorouyennas) (ITK-3)

W3yuaemas IUCHMIUIMHA SIBJISIETCS OCHOBOM JJIsi TPOJOJDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMIIETEHIIMI B  CIEAyIOMMX aucHuIuidHax: Pagwonepenaromiue  ycrpoiictea  (ITK-3);
rOCyJapCTBEHHOH HWTOroBOM arrectanmu B (opme: BrlmogHeHne M 3ammra  BBITYCKHOU
KkBanuuKanroHHoi padotsl (ITK-3)

Pazzen 3. OLIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns dopmupoBaHus 3asBICHHBIX KOMIIETCHIUN HCIIOJIB3YIOTCS METOAOJIOTMYECKHE TEXHOJIOTHH,
peau3yrone JeATENbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, ITPAKTUKO-OPUEHTUPOBAHHBIN
IIOAXO/BI.

OCHOBHBIMHU CTPAaTErMUECKUMU TEXHOJIOTHSMHU SIBISIFOTCS: JIGKLIMOHHBIE 3aHSTHUS, IPAKTUUYECKUE U
n1abopaTOpHbIE 3aHATUS, IPOLEAYPBl CaMOOOyUEHUS

Ha pocTixkeHuMe KOHKPETHBIX Leneil OOydeHHs HalpaBlCHbl IPUMEHsEMble TaKTUYECKHUE
TEXHOJIOTUH: 3aJ1aHMsl, THPOPMALIMOHHBIE, KITACCUYECKast JISKIIUS

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

7 cemecTp

Konuuectso | Dopmupyembie

Bunnl u TeMEbl 3aHATHH
JacoB KOMIIETEHIINU

PIIY , kak 4yacTh paguTEeXHUYECKOH CHCTEMbl, OCHOBHbIE 32 I1K-3
TAaKTHKO-TeXHHUYecKHe xapakrepuctuku PITY.

Jlexuus. Knaccuduxanus paguonprueMHUKOB 110 HA3HAYEHHUIO, 6
Jarna3oHaM 4acTOT, BUIaM MOJYJIALIMA CUTHAJIOB.
CTpyKTypHBIE CXEMbI IPUEMHUKOB: IPSIMOTO YCUJICHUS,
CYNEpPreTepOJUHHBIX C OAHUM U MHOTOKPAaTHBIMU
peoOpa3oBaHUAMHU CUTHAJIA, IPSMOTrO peoOpa3oBaHUsl.
OCHOBHBIE 3KCIUTYaTallHOHHO-TEXHUUECKNE NTOKA3aTENN
paauonpuemuuka. lllymoBsie napaMeTpsl IPUEMHUKOB.

JlaGopaTtopHnast pabota. MccnenoBanue XxapakTEpUCTHK 6
paIMONPUEMHHKA

3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YMCJIE BHIMIOJTHEHNE
KYPCOBOTO MPOEKTa/paboTh

KypcoBoii npoexr . [IpoekTupoBanne paguonprueMHOro yCTpOUCTBa 20
BBINOJIHEHHE KYPCOBOTO MPOEKTa/paboThl 0

CxeMOTeXHHKA GYHKIMOHAJIbHBIX V308 PITY 36 I1K-3

Jlexuus. Bxoauble nenu, Ha3HaueHUe , TPeOOBaHUS K HUM, 8
CTPYKTYpHas cxema, Kiaccuukanus.

Koaddumuent nepenaun BxoansIx mneneit. YactoTHas
XapaKTEpUCTHKA U CE-JIEKTUBHOCTb BXOJHBIX IIETIEH. Y CIIOBUS
o0ecrneyeHrs MakcuMyMy ko3¢ du-1neHTa nepeaayu.

1. Pe3oHaHCHBINM yCUIUTENb KaK aKTUBHBIM JINHEWHBIN
YETBIPEXTIOIFOCHUK C Pe30HaHCHOM Harpy3koi. Koaddumment
ycusieHuss 1 AUX 0JHOKOHTYpHOIO pE30HAHCHOI'O YCUIIUTES,
YCIIOBHS MOJYYEHUS MAaKCUMAJIbHOT'O PE30HAHCHOTO KO PHUIIHEHTA
YCHUJICHUS.




Pe3oHaHCHBIE ycUIUTENN Ha OUTIONISAPHBIX U MOJIEBBIX
TpaH3ucTOpax. MeTo-AnKa aHaJIn3a TPAH3UCTOPHBIX PE30HAHCHBIX
ycuJIuTeNed. YCTONYUBOCTh OJJHOKACKAIHOTO PE30OHAHCHOTO
YCUJIMTEIIA : BXOJAHAS IIPOBOJAUMOCTD, YCII0-BUE YCTOMYUBON
paboThl PE30HAHCHOTO YCUIIUTETIS.

OCHOBBI JIMHEWHOH Teopuu rpeodpa3oBareseii. JKBUBAJICHTHBIC
napaMeTpsl U METOAMKA UX pacueTa. AMILTUTYJHO-4YaCTOTHAs
XapakTepucTHKa rpeodpazopareneil. TpaH3ucTopHbIe Ipeodpaso-
BaTeJIM: CXEMbI, BEIOOp pekruMa paboThl, MeTOAMKa pacuera. Ju-
OJTHBIE TIPE00Pa30BaTENN YACTOTHI: BU/bI, PEKUM pabOTHI, pac-4eT
koa(ddurmenta nepenayn U kodpdumueHTa myma

YcunuTenu npoMexXyTOYHON YacTOThI, Ha3HAYCHUE, CTPYKTYpa,
BUJIbl. OUIIBTPBI COCPEAOTOUECHHOM N30MPATETHLHOCTH.
[TosiocoBble yCUIUTENN NPOMEKYTOUHON 4acTOThl. CTPYKTYpHBIE U
AIEKTPUUYECKUE CXEMbI YCUIIUTENICH MPOMEKYTOYHON YacTOTHI.
QuUIBTPHI COCPEIOTOUCHHON N30UPATETHHOCTH ISl TPAKTOB
MIPOMEKYTOUHOM YaCTOTHI.

JlaGopaTtopnast pabora. UccneqoBanue 0IHOKOHTYPHOU BXOAHOU
1 (S00%

HccnenoBanue yCHIMTENs 3ByKOBBIX YaCTOT

VccnenoBanue mpeoOpa3oBarTelis YacTOTHI.

3anaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
KypPCOBOTO MPOEKTa/paboThl

Kypcosoii npoexr . IIpoekTupoBanne paguonprueMHOro yCTpOHCTBA
BBINOJIHEHNE KYPCOBOT'O MPOEKTa/paboThl

20

JerexkTopbl pa3iau4Hbix curianos B PIIY, kinaccnguxanus
JAETEKTOPOB.

40

Jlekuus. JInoaHpie aMIUIATYIHBIE AETEKTOPHI. [locaenoBaTenbHbIN
Y MApaJUIENbHBINA JUOJAHBIE IE€TEKTOPHI.

Hasznauenue u Bubl 1eTeKTOopoB. CTPYKTYpa ¥ MPUHIINI IEHCTBU
AQHAJIOTOBBIX AMIUIUTYIHBIX JE€TEKTOPOB —lIapaMETPUUYECKUX U Ha
OCHOBE HEJIMHEWHOMN LienHn. J[MOIHbIE aMIUIUTYHbIE IE€TEKTOPHI.
Meroaurka pacyeTra XapaKTEpUCTUK JETEKTUPOBAHUS U BXOJHON
npoBoaUMOCTH. [noaHoe aerekrupoBanue AM curnanoB. Buasl
UCKaXEHUH MPU IeTEKTUPOBAHUU U CIIOCOOBI MX YMEHBIIIECHUS.
AMIUTUTYAHOE JETEKTUPOBAHUE PAANOUMITYILCOB. Ha3zHauenue u
BU/JIbI OTPAHUYUTENIEHO TUOHBIE U TPAH3UCTOPHBIE aMILTUTY/AHbIE
OTPAHUYUTENH, MPAKTUYECKHUE CXEMbI U OCHOBHBIE CBOICTBA
YacTOoTHBIE AETEKTOPBI: IPUHILIUIIBI, TEOPUS U IPAKTUYECKAs
peanu3anys 4aCTOTHOTO I€TEKTUPOBAHUS

YacTOTHBIE AETEKTOPHI C YACTOTHO-AMIUIUTYAHBIM
npeoOpa3oBaHUEM: C B3aUMHO PaCCTPOEHHBIMU KOJIe0aTeTbHBIMU
KOHTypamu U Jp. JleTeKTOpsI ¢ 4aCTOTHO-(a30BbIM
npeoOopa3zoBaHuEM

10

JlaboparopHas pabota. MccnenoBanue aMImiuTy THOTO IETEKTOpa
HccnenoBanne TpakTa IPOMEKYTOUHON YaCTOTEI

10

3agaHus Ui CAaMOCTOSITENIbHON pabOThI, B TOM YHCIIE BBHITIOJIHEHUE
KYPCOBOTO MPOEKTa/pabOThI

KypcoBoii npoekt . [IpoekTupoBaHue paiuonIpUEMHOTO YCTPONCTBA
BBLIMTOJTHEHUE KYPCOBOTO MPOEKTA/padOThI

20

I1K-3

ABTOMAaTHYeCKHE U PYYHBbIe peryJupBku B PITY

36

IK-3




Jlekuus. 13 Ha3zHaueHre U OCHOBHBIE BUbI PYUHBIX U 8
ABTOMATUYECKUX PETYIHPOBOK.

CTpyKTypHBIE CXEMBI U BUJIbI PETYJIUPOBOK YCHUIICHUS

Cucrembl 4aCTOTHOH 1 (ha30BOW aBTOMOJCTPOUKH YaCTOTHI.
CucTembl HACTPOMKHU; UCIIOIb30BAHUE CUHTE3aTOPOB YacTOT.
YacrotHas u (ha3oBasi aBTONOACTPOHKA 4aCcTOThl. CTPYKTYpHBIE
CXEMBbI, IPUHIUI PaOOTHI.

Bunbr 1 ocHOBHEIE cBOlicTBa ToMmex. Kimaccudukarvisi 1 BUJIbI
nomex. [IoHATHE 0 TOMEXOYCTOMYMBOCTH PATUOIIPUEMHBIX
YCTPOMCTB.

Knaccudukanus nomex: BHEIIHUE U BHYTPEHHHE,
WHyCTpUAJIbHBIE, COCPEAOTOUCHHBIC, UMITYJIbCHBIE,
dykryarnronnslie. Buasl momex mo xapakrepy B3aUMOJCHCTBUS C
CUTHAJIOM: aJITATUBHBIC U MyJIbTUILTUKATHBHBIC. [loHATHE O
MIOMEXOYCTOMYHUBOCTU PAAUOIIPUEMHBIX YCTPOUCTB. MeTobl
OOpBOBI C TOMEXaMH

JlaboparopHas pabota. VccnenoBanue u CUCTEMbl aBTOMAaTUYECKOM 8
PEeryJIupPOBKU YCUIICHHS
Hccnenoanne 3hekToB MHOTOCUTHAIBLHOU M30MPATEIHLHOCTH

3amanus A1 CaMOCTOSITEIIEHON pa0OThI, B TOM YUCIIC BHITIOJTHCHHE
KYpPCOBOTO MPOEKTa/paboTh

KypcoBoii npoexr . IIpoekTupoBanne paguonprueMHOro yCTpOHCTBA 20
BBITIOJIHCHHE KYPCOBOTO ITPOEKTa/paboThI 0
Muas xoHTakTHAast paboTa: 0
IToAroToBKa K 3K3aMEHY 30
ITpoBeieHne SK3aMeHa 6

Pasgen 5. METOJUYECKUE YKA3AHUS JUISI OBYYAIOLIUXCS IO OCBOEHUIO
JIACLIUTUIMHBI

N3ydyeHne nqucuuiuimHel PangnonprueMHble yCTpoiicTBa peKOMEHAYETCSl Ha4aTh ¢ O3HAKOMIIEHHS C
paboueil mporpamMmoi, ee CTPYKTypoll M coJepKaHHeM pa3JenoB. Y4YeOHbI Marepuan
CTPYKTYpPUPOBAH, U3Y4EHHUE TUCIUIUINHBI OCYIECTBIISIETCS B TEMAaTUYECKOM MOCIEI0BATEIbHOCTH.
3aHATHUST  JIEKIMOHHOTO THUIIA JAIOT CHCTEMaTHU3UPOBAHHbIE 3HAHHUS 10  JAMCLHUILIMHE
PagnonpuemHble ycTpoHCTBa KOHIEHTPUPYIOT BHMMAaHUE Ha HauOoJee CIOKHBIX M BaKHBIX
BoInpocax. Bo Bpemsl JIEKIIMOHHBIX 3aHATHH PEKOMEHIYETCsl BECTH KOHCIEKTHPOBAaHUE y4eOHOIrO
Mmarepuaia, oOpamarb BHHMaHHEe Ha (OPMYIUPOBKM M KATErOpUH, PACKPBIBAIOLINE CYTh
npo0JsieMbl, SBJICHUS WM Tpolecca; 3aQUKCUPOBaTh BBIBOABI M MPAKTHUECKHE PEKOMEHIAINH.
[TonroroBka K 3aHATUSIM CEMHHAPCKOTO THIA BKIIIOUAET 03HAKOMJIEHHE C IIJIAHOM JIaOOpaTOPHOTO
3aHATHUS; pabOTy C KOHCIEKTOM JIEKLIMH, BBIMOJIHEHUE JTOMAIIHETO 33aJaHus, paboTy ¢ yueOHOU U
y4eOHO-METOJUUECKOM JUTEPATypOH, Hay4YHBIMH U3JIaHUSAMU u 3JIEKTPOHHBIMHU
0o0pa3oBaTeNbHBIMH pEeCypcaMH, pPEKOMEHJIOBaHHBIMU paldouell MporpamMmon JUCIUILIMHBI
Pagnonpuemusie ycrpoiictBa . ConepikaHue caMOCTOATEIbHOW paboThl omnpeaenseTcss padodeit
IPOrpaMMOM TUCUMIUIMHBI PajiuonpueMHbIE YCTpOICTBA , OLEHOYHBIMU M METOAUYECKHMH
MaTepuajamMM, 3aJaHUSAMM M yKa3aHUsAMHU mpernonaBaTens. CamocrosrenbHas paboTa MOXKET
OCYIIECTBIISITCSI B ayJAUTOPHOM W BHEAyAUTOpHOH ¢opmax. D(P(HEeKTUBHBIM CPEICTBOM
OCYIIECTBJICHUSI ~ CaMOCTOSITENIbHOM  pabOThl  SBISETCS  DJIEKTPOHHAsT ~ MH(POPMAIMOHHO-
oOpasoBarenbHasl cpella YHHBEPCHTETa, KOTOpas oOecrmeymBaeT JOCTYNl K oOpa3oBaTeIbHOM
nporpaMmMe, pabodeil mporpamMme JUCHMIUIMHBI PanuonpreMHble YCTPOHCTBA , K 3JIEKTPOHHBIM
OMOIMOTEYHBIM cUCTEMaM, IPOPEeCCHOHATBHBIM 0a3aM JaHHBIX U WH(POPMALIMOHHBIM CITPABOYHBIM
cucremMaM. M3ydeHue nucHUMIIMHBI PajnuonpueMHble YyCTpoicTBa BKIIIOYAET BBINOJHEHHE
KYpCOBOTO TMPOEKTa, JabopaTopHOi paboThl. [lepuogmvHocTh TpoBeneHUs, (HOPMBI TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH,



cucTeMa OLIEHUBAHMsI X0/1a OCBOSHHSI UCLUILINH MpEeACTaBIeHbl B paboyeil mporpaMmme. Y ciaoBus
aTTeCTallud TPUBEACHBI B TEXHOJIOTUYECKOH KapTe, BXOMALIEH B COCTaB pabodell Mporpammbl
aucuuiuHel - Paguonpuemusie  ycrpoiictBa . DopmMoi  NPOMEXKYTOYHOM aTTECTAllUU 110
JucuuiuinHe PannonprueMHbie yCTpOKCTBA SIBISIETCS DK3AMEH; IO KYpCOBOMY IPOEKTY SIBJISETCS
nuddepeHIMpOBaHHbBIN 3a4ET.

Pasznen 6. MATEPUAJIBHO-TEXHUYECKOE 141 YYEBHO-METO/JUYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIIeueHne

KonnuectBo
9K3EMILIAPOB MEYATHBIX
NoNe . W3JaHUN, UMEIOLNUXCS B

Crucox UCoIb3yeMOH JIUTEepaTyphbl
n/m OHOJIHNOTEKE, ITH
AJIEKTPOHHBIN apec U3AaHU
(pecypca) B cetu MuTepHer

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAVYHBIE NU3JIAHUA

1. |bormanoBuu, bopuc  MuxaitnoBuu.  Paguonpuemubie 15
ycrpoiictBa [Tekct] : [yueb. mocobue st paAuOTEXH. CIEIl.
By30B] / b. M. BormanmoBmu, H. M. Oxymuu; mox oOmI.
pen.b.M.bornanoBuua. MuHck: Beinitmas mkona, 1991. -
427 c. ISBN 5-339-00346-9. Dx3emmuisapsl: Bcero 15.

2. |Pagmomnpuemunie yctpoiictBa [Tekct] : MeTon. ykazaHuUs K 49
BBITIOJIHEHUIO KYPCOBOTO TIPOEKTA ISl CTYICHTOB YETBEPTOIO
Kkypca crenuanbHoctd 201100 / [coct. : A. H. I'pombiko, M.
U. Bactpakosa, A. 10. Uepubimes]. Momkap-Omna: MapI' TV,
2003. - 17 ¢. Ox3emmasapsl: Bcero 49.

3. |Pagmomnpuemnusie yctporictBa [Tekcr] : [y4e. s By30B IO 46
cnenuanbHocT 201100 "PagmocBsizb, paauoBelIaHUE U
teneBunenue"| / H. H. ®omun, H. H. byra, O. B. 'onoBun ;
pen. H. H. ®omun. 2-e usa., nepepad. u non. M.: Paguo u
cBsa3b, 2003. - 515 c. ISBN 5-256-01620-2. Dx3eMIUISpHI:
Bcero 46.

4. |Onumyk, Aunekcanap [I'puropbeBud. Panuonpuemusie 9
ycrpoiictBa [Tekct] : yueb. mocoOue A CHelHalbHOCTEH
paiMOTEXH. M TEJIEKOMMYHHKAIL. NpoQuiIs yupeKJIeHUM,
obecrieynBaIUX MOJyyeHue Bbicul. oOpasoBanus / A. T.
Onumyk, U. . 3a6enpkoB, A. M. Amenun. Munck: HoBoe
3Hanue, 2006. - 240 c. ISBN 985-475-175-9. DOx3eMIUIsIphI:

Bcero 9.
5. |l'onoBuH, Oner BanentuHoBu4. PaguornpueMHusie ycTpoicTBa 25
[Texcr] : [yaeOHMK 111 paAMOTEXHUYECKUX

cneuuansHocteit] / O. B. ['onoBuH. Mocksa: ['opstuas muHu -
Tenexom, 2004. - 383 c. ISBN 5-93517-071-X. DK3eMIUSPHL:

BCero 23.

6. |[3bIpsHOB, 0. T. PagmonpuemHele  ycTpoWcCTBa
PaIMOTEXHUYECKUX CUCTEM MOJIeTOB [ DnekTpoHHkI pecypce] /| https://e.lanbook.com/book/1
3eipsHoB 0. T.,®emronun 1. A.,beroycos O. A.,I'0JIOBYCHKO 87481

E. B.,Yepnbimos H. I'. Cankr-IlerepOypr: Jlans, 2022. - 40 c.
ISBN 978-5-8114-8276-4.

7. |TpaBumn, I A. Paguonpuemnsle ycTpoiicTBa CHCTEM
pamuMocBSI3M W pamuojocTyma [DiekrponHsiii  pecype] | https://e.lanbook.com/book/2
yuebnoe nmocodue / Tpasun I'. A.,TpaBun /1. C. 2-e u3z., 06234




uctp. Cankr-IletepOypr:

8114-3618-7.

Jlanb, 2022. - 52 c. ISBN 978-5-

OJIEKTPOHHBIE OGPA3OBATEJIBHBIE PECYPCDI

1.

Hayunas snektponnas 6uommoreka eLIBRARY.RU

http://elibrary.ru

2.

Hayunas snektponnas 6ubnuoreka «KubepiaeHuHKa

http://cyberleninka.ru

6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOe o0ecrieueHue

NoNe | Aynutopuu aiis npose- | [lepedeHb OCHOBHOT'O 000PY10BaHMS [Iporpammuoe
/Tl |AcHUS YIeOHBIX 3aHSATHH, obecrnieueHue
CaMOCTOSITEeNIbHOI pabo-
ThI ¥ IPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTaluu
1. 435 (I11) Hoyroyk DELL Vostro 500 550 2.0{Kommekr  I1O0  mnsa
ITu (1), IIpunrep Canon 1120|pemenus OCHOBHBIX

nazepHbiit (1), Cucremusiii 610k RAY
P360.1,x1aB, MbIIIb ONTHUY,KOBPUK+
monutop 19" ViewSonic VA916 (1),
VYu.n1abop.ycranoBku'"PaguonpreMHb
e (1), VYueo. 11a0.yCTaHOBKH
"PaguonpuemHsl (1),
VYue06.1a0.ycr."PannonprueMusie

yerpo (1),  VYue06.1ab.ycraHOBKa
"PanuonpueMHubie (2),
VYu4eb.1a0.ycTaHOBKH
"Paguonpuemusie (1), Yacrotomep
anekTpoHHo-cueTHblid  U3-81 (1),
KomMmnekT yuebHoi Medenu (1)

[IOJIB30BATENLCKUX 3azad,
Microsoft Office
Standard, Arent Dr.Web

Pasgen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLIUIUIMHBL ®OHJI OLEEHOYHBIX
CPEJICTB

Kpurepun onieHNBaHNs HHAMKATOPOB TOCTH)KEHUS KOMIIETEHIIMN HANPaBJIECHBI HA!

- YCBOGHME TEOPETUYECKOr0 MaTepuasia (00beM 3HAaHUH, INIyOuHAa yCBOEHHs), IPEAYCMOTPEHHOIO
paboueii mporpammoii;
- YMEHHE u3jaraTb MaTepuai (YeTKOCTb, IPAMOTHOCTb H3JIO)KEHHS Marepuana, TOYHOCTh U
MOJTHOTa BOCHPOM3BEIEHUS YUeOHOro MaTepuania);
- YMEHHE IPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEIICHUH PAKTUIECKUX 3aJaHU.
IIIxana oneHUBaHUS IIPEICTABIICHA HUXKE.

YpoBeHb
c(OpPMHPOBAHHOCTH [Mkana
Kpurepun onennBanus
JJIEMEHTOB OLICHUBAaHHUS
KOMIIETCHIIUU
IToporosslii OOyuaronuiics WMeeT 3HaHWS OCHOBHOIO MaTepuala,| yaoBIeT-
YPOBEHb MPOSIBISIET YMEHHME JIOTMYHO €ro u3jararb, HO MOET| BOPUTEIBHO
JOIyCKaTb ~ HETOYHOCTM B U3JIOKCHUM  Marepuala,
HEJOCTAaTOYHO TpaBUJIbHBIE (DOPMYIUPOBKH, HCIIBITHIBAET
3aTPyAHECHUS B BBIIIOJIHCHUM IIPAKTUYECKUX 3aJaHUMN.
[IpoxBunyteiii  [OOyuaromumiicss TBEpAO 3HAET NPOTPaMMHBIA MaTepHai,| XOpOILIOo
YPOBEHBb U3JIaraeT €ro IpaMOTHO U IO CYIUECTBY, HE JOIIyCKaeT
CYILLIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIPOC, IIPABUIIBHO




MPUMEHSIET TEOPEeTUYECKHE TOJOKEHUS TpU PEIIeHUU
MPAKTUYECKUX BOIPOCOB M 3ajad, BIAACET HEOOXOIMMBIMHU
HABbIKAMU M MPUEMaMH UX BBINOJTHEHUS

Bricokuii ypoBenp |OOyuarommuiicsi riryOOKO W TNPOYHO YCBOWJ MPOTPAMMHBIM|  OTIMYHO
MaTepuaj, TPaMOTHO U JIOTMYECKH CTPOMHO €ro H3Jaraer,
JIAeT UCYEPIIBIBAIOIINE OTBETHI HA IIOCTABJICHHBIE BONIPOCHL. B
OTBETE TECHO YBSA3BIBACTCS TEOPUSA C IPAKTUKOW, IIPU 3TOM
oOyJarolmuiicss He  3aTpyAHAETCS C  OTBETOM  IIpH
BUJIOM3MEHEHUM  3a/laHusi, CBOOOJHO  cCIIpaBiseTCs €
3aJlayaMy, BOIPOCAMHM M JPYTMMHU BUJAMU IIPUMEHEHUs
3HaHUH, TOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduyecKoi
JIUTEPaTypol, NEPUOJUYECKUMH U3JAHUSAMH, IIPABUIBHO
O00OCHOBBIBACT NPUHATHIE pPELICHHs, CBOOOAHO BIAJEET
Pa3HOCTOPOHHMMM  HAaBBIKAMH, IIPUEMaMU  BBIIIOJHEHHUS
IIPAKTUYECKUX pabOT

7.1. Texymiuii KOHTPOJIb YCIIEBAEMOCTHU

Texymuii KOHTPOJIb YCHEBAEMOCTU OOecreuyuBaeT OLCHHMBAHHE XO0/la OCBOEHUS JUCIUILIMHBI
(MozyJIsl) U MPOU3BOAMUTCS C IPUMEHEHUEM TEXHOJIOIMU PEHTUHIOBOTO KOHTPOJIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AMCHUIUIMHBL. [lOpSAOK COCTaBIEHMS TEXHOJIOIMYECKOW KapThl U
QITOPUTM  TPOBEJEHHUs HpPOLENypbl OLEHUBAHHUA BUAOB JIEATEIBHOCTH  OOydaroIuxcs,
HANpaBJICHHBIX HAa OCBOCHHWE 3HAHWH, yYMEHHWH, HAaBBHIKOB ¥/ WM ONbBITa JAEATEIBHOCTH, IO
HaKOIUTEJIbHOW cucTeMe B Oamiax ycTaHaBiMBaercsl nojoxenueM o cucreme PUTM B ®I'BOY
BO JII'TY»

7.2. IlpomMexxyTouHast aTTecTalus 00y4aroumxcs
[TpomexyTouHas arrecTalysi o0y4yaroUIMXcs HallpaBJIeHa Ha OIICHUBAHHUE Pe3y/bTaTOB OOy4EHHUS
10 JUCUUIUIMHE (MOTYJII0) U IPOBOJUTCS C UCIIOJIB30BaHUEM (DOH/IOB OLIEHOUYHBIX CPEJICTB.

[TpuMepbl THUMOBBIX KOHTPOJBHBIX 3aaHUi K3 0a3bl (POHAA OIEHOYHBIX CPEACTB IO
00pa30BaTeNIbHOI MporpamMmme.
1 inst xakux 1ened mpeqHasHadeHa ABTOMATHUYECKAs PETyTUPOBKA YCHICHHS

A)mnsg moanepaHWsS TOCTOSHHOTO HampspDkeHHs Ha BbIxoge YIIYU, HeoO~XogmMoro mjis HOPMANBHOW pabOTHI
BBIXOJHBIX YCTPONCTB MPUEMHUKA.

B)ms nogaepxanusi oCTOSSTHHOTO HanpspkeHus: Ha Bxoae PITY, HeoOXoauMoro A1 HOpMaITbHOM PabOThI BHIXOHBIX
YCTPOMICTB IPUEMHUKA.

B)ans moanepikaHus MOCTOSIHHOTO HANpshKeHHS Ha Bxoje YIIY, Heo6—XoauMoro sl moJiaBieHus 6e1oro nmyma

') yMeHbIIEeHIS TOCTOSTHHOTO HanpshkeHUs Ha Bxozge YIIY, Heo6—xoanmMoro s HOPMaIbHOU
paboTHl BBIXOAHBIX YCTPOMCTB IIPUEMHUKA.

2 B 3aBHCHUMOCTH OT cIoco0a 110/1aun peryaupyeMoro HarpspkeHust APY noapasnensiores Ha:

A)oOparHble, IpsIMble 1 KOMOMHUPOBAHHbIC

B)o6paTHble 1 psiMble

B)npsimble 1 KOMOMHHPOBaHHBIE

I')ueT BepHOTO OTBETA

3 Hemoctarok npoctoid APY cocToTHT B TOM, 9TO

A) K03QPUITUEHT YCUIICHUS PaTAOTPAKTa YMEHBIIACTCS U MTPH NPHUEeMe cIabbIX CUTHAIIOB, KOT/a 9TOTO HE TpeOyeTcs

b) koadduimenT ycwieHus paauoTpaKkTa yBEJIMYMBBACTCS M TIPU MpHEMe ClIaObIX CHUTHANOB, KOTJIa 3TOTO HE




Tpebyercs

B)xoa¢duirienT ycuneHus paauoTpakTa 0CTaeTCsl HSM3MEHHBIM NIPH ITpreMe clla0bIX CUTHAJIOB
I')net mpaBunIBHOTO OTBETA

4 IIpu nneanbanoi padore nenu APY ¢ 3anepkkoif, HanpspkeHHE Ha BBIXOJE YCUIIUTES. ..
A)ocTosiHHO

Bb)ymensbmmaercs

B)ysennuuBaercs

I')uet mpaBunIBHOTO OTBETA

5 beictponeiicTByromas APY npennasnaueHa ajs...

A) IOCTOSTHHO

B)ymensaetc

B) yBenuunBaercs

I') HeT BepHOTO OTBETA

7 BXOIHOM IIENBIO HA3BIBAIOTCS

A) 1eny NpUeMHHKa, CBA3BIBAIOIINE AHTEHHY C IIEPBBIM yCHIIMTEIBHBIM HIIH MPeoOpa3oBaTeIbHBIM IPHOOPOM
B) nenu ncroyHMKa BHEIIHETO MUTAaHUS PaJANOIIPUEMHHUKA

B) nenwu 3azemieHns paguonprueMHIKA

INHer npaBuiBbHOTO OTBETA

8 OcHoBHoI1 3amaueit BL] sBiseTcs

A) mepenaya curHaia OT aHTEHHBI KO BXOZY IIEPBOTO NPpeo0pa3oBaTeIbHOTO MpHOopa MPUEMHHKA U TpeIBapUTEIbHAs
(unbTpanus MoMex Ha 9acTOTaX MOOOYHBIX KaHAJIOB IIPHEMA, a TaK)Ke€ HHTEHCUBHBIX T10 YPOBHIO TIOMEX.

B) komupoBaHue 1 ASKOAUPOBAaHHE BXOTHOIO M BBIXOJJHOTO CUTHAJA PaJHONPUEMHHKA
B) ¢punbTparnus orymos

I') HeT IpaBUIILHOTO OTBETA

9 BHOCHMOE aKTUBHOE COIIPOTHBIICHHE IPUBOIUT:

A) TPHBOAMT K PACIIUPEHUIO IOJIOCHI MPONYCKAHHWS W YXYALICHUIO W30HPaTelnbHOCTH. BHOCHMMOE peakTHBHOE
CONPOTHUBJICHHE MPUBOUT K U3MEHEHUIO HacTpouku BI]

B)ysenmuuBaer norepu BIL]
B) ymensmaet morepu BL]

I') Het mpaBUIIBHOTO OTBETA

[Tepeuenb BOPOCOB AJIsl HPOBEAECHUS MPOMEKYTOUHON aTTECTALINU
1. PMY KaK yacTb paguoTexHuyeckol cucremol. Knaccuodurkaums PMY. Uctopua PNY.

2. DYHKUMKN, XapPaKTEPUCTUKM U CTPYKTYpa PI1Y.

3. [leTeKTOPHbIN NPUEMHUK, MPUEMHMK MPAMOro ycuneHus. [aTb CpaBHUTENbHbIA aHaAu3



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

NMPUEMHUKOB NO OCHOBHbIM NapamMeTpam.

CynepreTepoAnHHbIA NPUEMHMK C OAHOKPATHbIM NpeobpasoBaHnem 4acToTbl. [lob6oyHble KaHabl

npvema.

CynepreTepoAnHHbIA NPUEMHUK C ABOWMHbIM NpeobpasoBaHMem 4acToTbl. OCHOBHble
XapaKTEPUCTUKM U NapaMeTpbl.

Nomexu pagnonpuemy. BHewHne nomexn. BHyTpunpuemHble WwWymsbl.
KoadpduumeHT wyma u wymosasa Temnepatypa PMY (c).

CBA3b MEX Y YyBCTBUTEIbHOCTLIO U KO3hdUUMeHTOM Wyma. NpeaenbHan U peanbHas
YyBCTBUTENBHOCTb (C).

BxogHble uenu PMNY. HasHaueHuMe, KnaccudumKauma n xapaktepuctukm BL,.

Cnocobbl nepekpbITUA AnanasoHa YacTtoTbl BLL.

BLL npun paboTte c HEHaCTPOEHHOWM aHTEHHON.

BLL npun paboTte c HaCTPOEHHOW aHTEHHOMW.

dnemeHTHan 6a3a BLL. MepecTpoiika KOHAEHCAaTOPOM NEPEMEHHON EMKOCTbIO U BapMKanom.

Ycunutenn pagmoyactotbl. OCHOBHbIE KaueCTBEHHble NMoKasaTenun u knaccupumkauma YPY. YPY ¢
TpaHchOpPMaATOPHOM N aBTOTPAHCHOPMATOPHOM CBA3bIO.

Cxembl YPY c 03, OU, OB, KackoaHble cxembl YPY.OcHoBHble NOKa3aTenn paboThl,
XapaKTEPUCTUKMN, NPENMYLLLECTBA.

I'Ipeo6pa3OBaTenM yactoTbl. KauectBeHHble noKasatenu MNY. Cmecutenb, Kak nepemHoOXuntenb
CUrHanos.

Mo6ouHble KaHanbl npuema. Cnocobbl 6opbbbl C BpegHbIM AeNcTBUEM NOHOUYHbIX KaHAO0B.

CxemoTexHUYecKkue peleHuns npeobpasosaTeneil YacToTbl Ha NOAEBbIX U 6MONONAPHbIX
TpaH3MCTOpaX.

MpeobpazoBaTesib YacTOTbl C COBMELLEHHbIM FeHEPOANHOM. BbIGOP NPOMEXKYTOUHOM YacToTbI.
OvoaHble npeobpasosaTein YacToTbl: BaNaHCHbIE M KOJbLEBLIE NPeobpasoBaTenm YacToT (c).
ConpsAxKeHWe KOHTYPOB B CynepreTepoAMHHOM NPUEMHUKE.

YMY. Ha3HauyeHMe 1 KayecTBeHHble Nnoka3aTtenu YI4.

YIMY ¢ pacnpeaeneHHol n3bmpatesbHOCTbHO.

YIMY c cocpenoToueHHOM N3bupaTenbHOCTbHO.

YMNY ¢ dCC Ha ocHOBe Nbe3oKkepammKki (c).

AMNAUTYAHbIE AeTeKkTopbl. Cxembl, apameTpbl. PaboTa anona c oTceukol ToKa.
KBagpaTuuHbIi aeTekTop. Boibop 3nemeHTOB cXembl.

NInHelHbIN aeTeKTop. Bbibop 31€MEHTOB CXEMbI.

MmnynbcHbIN aeTekTop. NMUKOBLIN AeTeKTop. [LeTeKTop BUAEOUMMYIbCOB (C).

OrpaHMYeHHOCTb aMnAnTyAbl. Cxembl. MpuHLMN paboTbl.



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

®a30BbIN AeTeKTOp. HazHauyeHMe, CTPYKTypHasa cxema pa3oBbIxX AeTEKTOPOB (c).

$a30BbIN AETEKTOP BEKTOPHOIO TMMA. MpUHUMN paboTbl, ICNONL30BaHME BEKTOPHbIX AMarpamm.
YacToTHble geTeKkTopbl. MPUHLMN YaCTOTHOIO AEeTEKTUPOBAHMA CUTHA/OB.

YacToTHbIN AeTeKTop ¢ Npeobpa3oBaHMEM OTKAHOUYEHUA YACTOTbl B USMEHEHME aMMAUTYAbl.
YacTOTHbIN AETEKTOP CO CBA3AHHbIMM KOHTYpamu. MpuHuun paboTsbl.

YacTOTHbIN AETEKTOP C PAaCCTPOEHHbIMM KOHTYpamu. MpuHuun paboTsbl.

[Opo6HbIN YacToTHbIN geTekTop. MpuHUMnN paboTsl.

Cnocobbl perynMpoBKM ycuneHus B PMY. ABTomaTuMyecKas perynnmpoBKa ycuani (c).
CTPYKTYpPHble cxembl APY. AMNANTyaHanA xapaktepuctmuka PNY (c).

ABTOMaTMUYeCKan NoACTPOMKaA YacToTbl. HazHaueHuWe, NpuHUMN gerctena AMY, XapaKkTeprcTUKu
AN (c).



