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1. MACHIOPT PABOYEN ITPOI' PAMMBI
HNPO®ECCHUOHAJIBHOI'O MOAYJIA
Hacrpoiika u peryJiMmpoBKa paauoTeXHUYECKUX CHCTEM, YCTPOUCTB U 0JIOKOB

1.1. O6nacTb npuMeHeHust padoyeil MPOrpaMMbl

Pabouast mporpamMma npodeccCHOHaILHOTO MOAYIIS (J1ajiee - mporpamMma) - sIBJISCTCS
JacThI0O OCHOBHOHM IpOo(ecCHOHaIbHON 00pa30BaTeIbHON MPOrpaMMbl B COOTBETCTBUHU C
®I'OC 1o cnenuansaoctu 11.02.01 Paduoannapamocmpoenue

B 4aCTU OCBOEHMSI OCHOBHOT'O BH/J1a MpodeccuoHaIbHOM nesitenbHocTy (BIT):
HACMPOUIKA U pe2yIupo8Ka paouomexHuieckux cucmem, yCmpoucmes u 0J10K08
¥ COOTBETCTBYIONIMX MpodeccnonanbHbix kKommnereHmi (I1K):

I[IK 2.1 HacrtpauBarh M peryiaupoBaTh HapameTpbl PAAUOTEXHUYECKUX CHCTEM,
YCTPOMCTB U OJIOKOB.

[1K 2.2 AHaimM3upoBaTh AICKTPUICCKUAEC CXEMBI PATHOIIEKTPOHHBIX U3IEITHH.

[IK 2.3 Ananu3upoBarh NpUYMHBI Opaka M MPOBOJUTH MEPOMPHUATUS MO HX
YCTPaHEHHIO.

Pabouass mporpamma mpo@ecCHMOHATBHOIO MOJYJII MOET OBITh MCIOJIb30BaHa B
JOTOJIHUTENBHOM IPO(ECCUOHATBHOM 00pa3oBaHuMU (B MporpaMmax IOBBILICHHS
KBaJIM(DUKALMK U IEPENOATOTOBKH) IO MpodeccusaM pabounx:

17861 Pecynuposuux paouosiekmpoHHoU annapamypsl U npubopos

YD06€Hb 06}96130661HM}1.' OCHOBHOE 061/1466,

Onvim pabomul He mpedyemcsi

1.2. Hean um 3agaum mpoecCHOHAJILHOIO MOIYJsI - TPeOOBaHUsI K pe3yJbTaTaMm
OCBOEHUSI MPO(eCcCHOHATIBLHOI0 MOLY ISt
C menpio OBIANCHUS YKa3aHHBIM BHIOM MNPOGECCHOHAIBHONU NEATETbHOCTH |
COOTBETCTBYIOIIUMH TIPO(PECCHOHATBFHBIMU KOMIIETCHIIMSIMU OOYYalolmuics B XOJIe
OCBOEHUS PO(PECCUOHATIBHOTO MOAYJISL TOJIKEH:
HMeThb MPAKTHYECKHI ONBIT:
— HACTPOWKHU U PETYIHPOBKH PATUOTEXHUUECKUX CUCTEM, YCTPONCTB U OJIOKOB
yMeTh:
— YHUTaTh CXEMbI PA3JIMYHBIX YCTPOUCTB PATUOIICKTPOHHON TEXHUKH, UX OTIEIbHBIX
y3JI0B U KacKaJlOB;
— BBIMOJHATh  PAJAMOTEXHUYECKHE  PACUYEThl  PA3JIMYHBIX  DJIEKTPUUECKUX U
ANIEKTPOHHBIX CXEM;
— ONPEeNeNATh U YCTPAHATh MPUUYUHBI OTKa3a PAIUOTEXHUYECKUX CUCTEM, YCTPOUCTB
1 OJIOKOB;
— OpraHu30BBIBaTH pPab0vee MECTO B COOTBETCTBUU C BUIOM BBITIOTHSIEMBIX PabOT;
— BBIMOJHATh DJCKTPOPATUOMOHTAKHBIE pPabOThI € MPUMEHEHWEM MOHTaKHOTO
MHCTPYMEHTA U IPUCIIOCOOJICHMI;
— MPOU3BOJUTH PAOOTHI MO JIEMOHTAXY C IPUMEHEHUEM JIEMOHTAKHOTO MHCTPYMEHTA



U TIPUCIIOCOOJICHMUIA;

— BBINOJIHATH COOPOYHO-MOHTAXHBIE PaOOTBl C MPUMEHEHHEM CIELHUATbHBIX
MPUCTIOCOOICHHUIA;

— HCIIOJI30BaTh HWHCTPYMEHT W M3MEPHUTEIBHYIO TEXHHKY TIpH HACTpOHKe W
PETYJIUPOBKE PATUOTEXHUICCKIX CUCTEM, YCTPOUCTB U OJIOKOB;

— BBIMOJIHATH MEXAaHWYECKYI0 M DJIEKTPUYECKYI0O HACTPOMKY H PETYIHUPOBKY
PaIMOTEXHUYECKUX CHCTEM, YCTPOUCTB U OJIOKOB B COOTBETCTBHHU C MapamMeTpaMu
COTJIACHO TEXHUYECKHUM YCIIOBHUSIM;

— BBITIOJIHATH TTOUCK M YCTPAHEHUE MEXaHUIECKUX U DJIEKTPUICCKIX HEUCTIPaBHOCTEH
NIPU PETYJIUPOBKE M UCIIBITAHUSIX U3JICINN;
3HATh:

— METOJbI AUATHOCTUKH M BOCCTAHOBJICHUS PAaOOTOCTIOCOOHOCTH PaTUOTEXHUYECKHX
CUCTEM, YCTPOICTB U OJIOKOB;

— TMpaBWIa PATUOTEXHUYECKHUX PACUCTOB PA3TUYHBIX ANEKTPUUCCKUX U ITCKTPOHHBIX
cXeM;

— TMPUYHUHBI 0TKa3a PAAHOTEXHUYECKUX CHCTEM, YCTPOUCTB U OJIOKOB;

— TIPUHIAIBI HACTPOWKH WU PETYTUPOBKUA PATUOTEXHHUECKHX CHCTEM, YCTPOWCTB U

OJI0KOB;
— CcIocOOBI OIIpEIEIICHHST HEUCITPABHOCTEH PEryIupyeMOro 000py10BaHUs

1.3. PexoMeHyeMoe KOJIMYECTBO YACOB HA OCBOeHHE padoyeil MporpaMmbl

npo(ecCHOHAIBHOI0 MOYJIS:

Bcero — 1201 gacoB, B TOM 4HcIIE:

MaKCUMaJIbHON yueOHOU Harpy3ku oOydaromierocs — 985 yacoB, BKiItOUas:
00s13aTeIbHOM ayIUTOPHON YUeOHOM HArpy3Kku o0ydJaromerocs — 657 4acos;
CaMOCTOSITeNIbHON paboThl oOy4varomierocs — 328 4acos;

y4eOHOM 1 TPOU3BOJCTBEHHON MPAKTUKU — 216 4acos.



2. PE3YJIbTATbBI OCBOEHHUSA NTPOPECCUOHAJBHOI'O MOJAYJIA

Pesynbrarom  ocBoeHUsT  IPO(ECCHOHATBHOTO  MOAYJS  SIBISETCS  OBJIAZICHUE
00y4aroNIMMUCS BUJIOM NPO(HECCHOHATBHOM 1€ATETbHOCTH

Hacmpotixa u pecyiuposka paduomexnuieckux cucmem, yCmpoucms u 0J10K08,

B ToM yucie npopeccuonansueiMu (I1K) 1 06mumu (OK) komnereHusmu:

Kon HaumeHoBaHue pe3yjbTara 00y4eHus

IIK 1 HacrtpauBate u peryanpoBaTh NapaMeTpbl paJuOTEXHUYECKUX CUCTEM,
YCTPOMCTB U OJIOKOB.

[1K 2 AHaNM3UPOBATh AEKTPUUECKUE CXEMbI PAJTHOAIEKTPOHHBIX U3/IEIIUN.

IK 3 AHanu3upoBaTh NPUYMHBI Opaka M MPOBOJUTH MEPONPHUATHS N0 HX
YCTPaHEHHIO.

OK1 [ToHnMaTh CYIIHOCTP U COLMAIbHYIO 3HAUMMOCTh CBOEH Oymyuiei
npodeccun, MposIBIATH K HEM YCTOMUMBBIA HHTEPEC.

OK 3 [IpyHUMAaTh peleHus B CTAHAAPTHBIX M HECTAHJAPTHBIX CUTyalUsX U
HECTH 33 HUX OTBETCTBEHHOCTb.

OK 4 OcyliecTBIATh MOUCK U HMCHOJIb30BaHKHE MH(pOpMAIMK, HEOOX0AUMON

st 3(Q(GEKTUBHOTO  BBINOJHEHUA  NPOPECCHOHAIBHBIX  3ajady,
PO(ECCUOHATIBHOTO U JIMYHOCTHOTO Pa3BUTHSL.

OK 5 Hcnonb3oBaTh MHOOPMAMOHHO-KOMMYHUKAIIUOHHBIE TEXHOJOTUU B
poheCCUOHATIBHON JIEATEIIbHOCTH.

OK 6 PaGotath B KoIeKTMBE W KoMmaHjae, dS(PGEKTUBHO OOMIATHCA
C KOJUJIETaMH, PyKOBOJCTBOM, MMOTPEOUTEIISIMHU.

OK 7 bpate Ha ce0s OTBETCTBEHHOCTh 3a pabOTy WICHOB KOMAaH/IbI
(MOTYMHEHHBIX ), PE3yJIbTAT BBIMIOJHEHUS 3a/IaHUN.

OK 8 CaMoCTOSITENIBHO ~ ONpENeNsiTh  3aJadyd  NPOQECCHOHATBLHOTO U

JUYHOCTHOTO Pa3BUTHUS, 3aHUMAThCS CaMOOOPA30BaHHUEM, OCO3HAHHO
TJIAHUPOBATH MOBBIIICHUE KBATU(UKAIUH.

OK 9 OpueHTHpOBAaTBCA B  YCIOBHMSIX  4YacTOM  CMEHbl  TE€XHOJOTWH
B TPO(PECCUOHAIBHON JESTENbHOCTH.




3. CTPYKTYPA U COAEP KAHUE ITPOP®PECCUOHAJIBHOI'O MOAYJIA
3.1. TemaTu4yeckui NJIaH NPO(ecCHOHATBLHOI0 MOAY IS

Koasbl HaumeHnoBaHusi pazaeioB Bcero uacos O0beM BpeMeHH, OTBEICHHBII HA 0CBOEHHE IMpakruka
npogdeccHOHANTBHBIX npogeccHOHATBEHOr0 MOAYJIA MEKAMCHUILIMHAPHOTO Kypca (KypcoB)
KOMIIETEH M Oobs3aTesbHast ayAUTOPHASA CamocroaTeabHas Yueonas, IIpousBoacrBeHHas,
y4yeOHas HAarpy3Ka pa6ora 4acoB 4acoB
o0yuaroerocst o0yuaromerocs,
4acoB
Bcero, B T.4. B T.Y., Bcero, B T.Y.,
4acoB J1a00paTOpH |KypcoBasi| 4YacoB |KypcoBas
ble padora padora
padoThI U (mpoekr), (mpoekr),
NMPAKTHYECKH 4acoB 4acoB
e
3aHATHA,
JacoB

IIK 1 Paznen 1. U3yueHnue pajnoTeXHHYeCKUX 168 112 32 56

1erneM ¥ CUrHaJIo0B
NK1-MIK3 Pa3gex 2. Hactpoiika u peryiapoBka 108 72 26 36

HCTOYHMKOB MUTAHHUSA
NK1-MIK3 Pa3nexn 3. HacTpoiika u peryJimpoBka 120 80 20 40

AHAJIOTOBBIX YIEKTPOHHBIX YCTPOICTB
NK1-MIK3 Pa3nen 4. Hactpoiika u peryaiapoBka 189 126 46 63

M (POBLIX YCTPOHCTB
NK1-MIK3 Paznex 5. Hacrpoiika u peryiapoBka 144 96 28 48

paauvonepesalUIUX YCTPOHCTB
NK1-MIK3 Pa3gen 6. Hacrpoiika u peryjiupoBka 162 108 30 30 54 15

PaIHONPHEMHBIX YCTPOICTB
MNK1-TIK?2 Pa3nen 7 HacTpoiika u peryjupoBKa 94 63 20 31

AHTEHHO-(PMICPHBIX YCTPONCTB
MNK?2-TIK 3 Y4yeOHasi npakTHKa 72 72
NK1-TIK3 IIpou3BoacTBEHHAS] MPAKTUKA 144 144

Bcero: 1201 657 | 202 HED 328 | 15 72 144




3.2. Conep:xanue o0yyenus no npodeccuonaaibuomy moay.io (IIM)

HaumeHoBaHnue pa3ae/ioB Copep:xaHue y4eGHOro MaTepHaa, JadopaTopHblie padoThl H MPaKTHYECKHE O0bem yacoB Yposensn
npogeccuonanbHoro moayisi (IIM), | 3aHATHSA, CAMOCTOAATE/IbHAA pabdoTa 00y4alomuxcs, Kypcopas padora (IIpoekr) OCBOCHHS
MEKIUCHUILIMHAPHBIX KYypCOB
(MIK) u Tem
Pazgen IIM 1. U3yuenne 112
PaIuOTeXHUYECKHUX Leneil u
CHTHAJIOB
MJK.02.01. Texnonorus
HACTPOMKHU MU PeryJMpoBKHU
PaIHOTEXHHYCCKUX CHCTEM,
YCTPOMCTB U 0JIOKOB
Tema 1.1. Pagnotexunueckue curnainsl | Coaepskanue 20 3
1. dusnyeckoe OIIMCAaHUuC QJICKTPOMArHUTHBIX ImpoueccoB B eI,
ONEeKTPOMarHUTHBIE BOJIHBI M KX PpACHpPOCTPaHEHHE B MPOCTPAHCTBE.
OcoOeHHOCTH pacTpOCTPaHCHMSI HICKTPOMArHUTHBIX BOJH B Pa3HBIX
YaCTOTHBIX Iuana3oHax. Kiaccudukanus pagmocurHanoB. HempepbiBHBIC,
JVMCKPETHBIE W NU(POBHIC CUTHAIBI. AHAIOTOBBIE W UMITYJILCHBIC CHTHAJIBI.
CrekrpanbHOE MPEICTABICHHUE CUTHAJIOB. Ilepuonndeckue u
HEeNeproAudYecKre cUrHanbl. JluckperHsle curHansl. Illar guckperwsanuu.
IToHaTHs 0 BpeMeHHOM pasieneHuH curHajioB. Teopema KoTermpHHKOBa.
IMudpossie curnansl. Hlar kBanToBanus. LIlymMbl KBaHTOBAHHS U CIIOCOOBI UX
yMmeHblleHus. bunHapuble curHanel. IlonsTHe O mpouecce MOAYJIALUU
curHana. Hecymee konmebanme © ero mapameTrpsl. AMIUIMTYIHO-
MOJYJINPOBAHHBIE (AM), YaCTOTHO-MOJYJIMPOBaHHbIE (UM) u
(hazomonynupoBanubie (OPM) konebanwsl.
JlaGopaTopHblie padoThI 12
1. I/ICCHGI[OBaHHe CIHIEKTPOB NEPHUOAUICCKHUX CUT'HAJIOB
2. |HccnenoBanne AM — curaajioB
3. |Hccnenoanne UM — curuasos.
Tema 1.2. YactorHo-m30mparensipie | ConepikaHue 24 3




YCTBIPEXITOJTIOCHUKA

KommnekcHprid k03pQUnmMeHT mepemadn Iend. AMIUIITYIHO-9aCTOTHAS H
(hazogacToTHAS XapaKTEPUCTUKH Henn. PUIbTPHI Kak H30MpaTEIbHBIC [ETIH.
PasznoBunHOCTH (GUIBTPOB: (GUIBTPE HWKHUX YacTOT, (PUIBTPHI BEPXHHUX
YacTOT, IOJIOCOBBIE M peXeKTOpHbIe (MIbTpbl. CBOOOAHBIC KONeOAHUSA B
uzeanbHOM KOHType. YacToTa COOCTBEHHBIX KoicOaHHMIT B KOHType U e
3aBHCUMOCTh oT apaMeTpoB KOHTYpa. XapaKTepuCTUIECKOE
CONPOTUBJICHHE KOHTypa M ero ¢usnueckuii cmbici. AUX u OUX
MIOCJIC/IOBATENILHOTO ~ KoJieOaTeNnbHOr0 KOHTypa. Pe3oHaHcHass wacrora.
XapakTepucTH4eckoe conpoTuBieHue. JJoOpoTHOCTh. 3aBUCHMOCTh MOJYJIS
MOJIHOTO CONPOTUBIIEHUS KOHTYpa OT YacTOTHl. Pe30HaHCHOE conpoTuBIEeHUE
MOCJIC/IOBATENIFHOTO ~ KOHTypa. Pe3oHaHc HampspkeHuid.  AOGCOJIOTHAS,
OTHOCHTEJIbHass U 0000LIeHHas pacCTpoMKH KoHTypa. OO0OmIeHHas cxema
HapaaebHOrO KOHTYypa. YCIOBHE pPE30HAHCA B MApallJIeIbHOM KOHTYpE.
ConpoTuBjieHHE KOHTypa Ha pe3oHaHcHOH dyactore. AUX u OUX
HapaiielbHbIX KOHTYpOB AJs ciaydas ManibIX paccTpoek. CpaBHeHne AUX u
OUX mnapamiensHOro M MOCIENOBAaTENLHOTO KOHTYPOB C TOYKH 3PEHUS
n3buparenbHOCcTH. CIOXHBIE MapaiedbHble KOHTYPHI 1-TO M 2-TO BHIOB.
OnpezneneHue CBS3aHHBIX KOHTYPOB. PE30HAHCHI B CBSI3aHHBIX KOHTYpax.
AUYX n1ByX OJMHAKOBBHIX CBSI3aHHBIX KOHTYPOB IPH pa3lIMuHBIX (hakTopax
CBS3U

JlabopaTopHble paGoThl 12
1. |HccnenoBaHue MacCUBHBIX YETHIPEXIIOIIOCHIKOB
2. |HccnenoBanue BBIHYXK/ICHHBIX KOJIeOAHHH B MOCJIEI0BATEIILHOM KOHTYpE
3. |HccnenoBanue BbIHYXJICHHBIX KOJICOAHUH B MapaJuIeIbHOM KOHTYpe
Tema 1.3. Llerm ¢ pactipenenieirbivu | Cogepskanue 12
rapameTpamu 1. |OcobeHHOCTH pacIpeieieHus TOKOB W HaNpsDKEHHH B IEMsX, pa3Mepbl
KOTOPBIX COMU3MEPUMBI C JIMHOW BOJIHBL. JlnuHHbIE nuHUU. [loroHHsle
mapaMeTpsl [UIMHHOHN JTMHUH, UX 32aBHCHMOCTH OT TEOMETPUICCKHX pa3MepOB
MpoBOMHUKOB. OTHOPOAHBIC IUIMHHBIC JHMHUW. PacmpenencHue aMILUTATY
HaNpsDKeHUST M TOKa BIONb JIMHHOW JTWHHUU. PexknMm Oeryiiei BOJHEI B
JIMHWHU, HArPpy>KCeHHOW HA BOJIHOBOE COTIPOTHBIICHUE. PEXXUM CTOSYHX BOIH B
KOPOTKO3aMKHYTOH M Pa30MKHYTOW JIMHUH. PeXuM CMEImIaHHBIX BOJIH B
suand. Koadduument 6erynmx u crosuux BoiH (KBB u KCB).
JlabopaTopHas padora 4
1. |MccnemoBanue cTaniOHAPHEIX NPOLECCOB B JUTHHHON IHHHU
Tema 1.4. Henuneiinbie snextprdeckue | Coaepkanue 18
Lenu 1. |HenuneliHble compoTHBIEHHE, MHAYKTHBHOCTh M eMKOcTh CTaTHueckue

XapaKTepUCTUKH HEJIMHEHHBIX 3JI€MEHTOB. BombTaMmepHas XxapakTepuCTHKa
(BAX) memmneitHoro compotuBieHus. Ctatuueckoe u IuddepeHaIbHoe
compotusiieHne Pabodas Touxa u pabounit yuactok BAX. Knaccudpukarms
HEIMHEHWHBIX  compoTuBieHUU. HeynpaBiasemoe M HeymnpasisieMoe
conpotuByieHusi. CemelictBa BAX: BXoJHBIE, BBIXOJHBIE M CKBO3HEIE.




[Ipuanmn gerextupoBanuss AM CHUrHanOB B KBaJpaTHYHOM U JIMHEHHOM
JIETEKTOpaX, NETEKTUPOBAHUE CUTHAJIOB C yrJiIOoBOM Moaymsiuved. IlpuHiun
pabotel mpeobpa3oBarens dwacTtoThl. [IpuHIMI paboTHI aBTOreHEepaTopa
rapMoHHYecKnX Kojebanmu. bamanc ammmutyn u ¢a3. Markuii u sKecTKuid
PEKXMMBI  caMOBO30YXICHHS  aBTOreHeparopa. HekoTopele — cxembl
ABTOTEHEPATOPOB.

JlaGopaTopHasi pagora 4
1. |I/IccneL[013aH1/Ie JIETeKTOpoB AM — CHTHAJIOB.
Tema 1.5. [TapameTrpuueckue nenu 1 |Conep:kaHue 6
ycTpoiicTBa 1. |[puHnmn  peiictBus  mapamerpudeckux — nened.  [lapamerpuyeckne
YCTpOMCTBA.
CamocrosiTeibHasi paboTa npu u3ydennu pasaena IIM 1. 56
IIpuMepHas TeMaTHKAa BHEAYANTOPHOI caMOCTOSATEILHOI padoThl
1. Pacmpocrpanenue pagroBonH CTpyKTypHas cxeMa KaHaja CBsi3u J{nana3oHsbl
PaIMoOBOIIH
2. Kiaccuduxanus paguocurHanoB CrieKTpaabHOE OMUCAHUE CUTHATIOB
3. MogaynupoBaHHbIe KojeOaHus
4. YacToTHO-M30MpaTEIbHBIC YETHIPEXIIOMIOCHUKN.
5. Csobopmnrie konebanns B R, L u C koHTYpe
6. IlocmemoBaTenbHBIN KOJIEOATEIBHBIN KOHTYP
7. TlapamienpHBIH KoeOaTeIbHBIH KOHTYP
8. Cas3zaHHbIE KOJI€OATENbHBIC KOHTYPHI
9. lemnu c pacnpeneieHHBIMHU NTapaMeTpaMu
10. IIpeoOpa3oBaHMS CUTHAJIOB B HETMHEHHBIX PAAMOTEXHUUECKHUX HETIAX
11. AKTHBHBIC LIeTIH C OOPAaTHOM CBSI3bIO M aBTOTEHEPATOPEI
Paznexn IIM 2. Hactpoiika u 72
PeryJupoBKa HCTOYHHKOB MUTAHUS
MAK.02.01. TexHosorus
HACTPOMKHU U PeryJuMpoOBKHU
PaIHOTEXHHYECKUX CHCTEM,
YCTPOICTB U 0JIOKOB
Tema 2.1. [lepBuunbie ucrounuku |Comep:kanue 3
MUTaHUS 1. |IloHsATHE O MEPBUYHBIX M BTOPUYHBIX UCTOYHHUKAX mutaHus PA. [Tapamerpsr
M XapaKTepUCTUKH TabBAaHMYECKNX HCTOYHHUKOB NHTaHUSI. OCHOBHBIE
apamMeTpsl aKKyMyJIaTopoB. DOTOAIEKTPUIECKIE NCTOYHUKH TUTAHUSL.
Tema 2.2. TparchopmMaTopsl Conep:xaHue 3
1. |Koucrtpykmms TpaHcopmaropoB. VcxomHele [maHHBIE M pacyera
TpaHC(hOpPMATOpOB. AHANM3 TEXHHYECKOro 3amaHus. Ilopsmok pacdera
TpancopmaTopoB. KOHCTPYKTHBHBI M TeIuioBoi pacyer. OcoOeHHOCTH
KOHCTPYKLIIMM M pacueTra JuId npeoOpaszoBaresieil HampspkeHus. Iloxbop
YHA(GHUIHMPOBAHHBIX TPAHC(HOPMATOPOB IO CIIPABOYHHKY
Tema 2.3. Bempsimurenu Copep:xanue 8
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CrpykTypHas cxemMa OXHO(GA3HOTO OJHOIOJYIIEPHOAHOTO BBIIPSIMUTEI.
BpemenHble  guarpaMMbl  HampsDKCHMS W TOKOB — HAarpy3kH W
BBIIIPAMHUTENIBHOTO Anofa. CTPYKTYPHBIE CXEMBI MOCTOBOTO BBIIIPSIMHTEIS U
JIBYXTIOJIYIIEPHOTHOTO BBHITIPSIMHUTENS CO CpeaHeit Toukoil. Tpexdas3nas cxema
BBIIPAMATENS, TpexdasHas moctoBas (cxema JlapmoHoBa). BpemeHnbie
JMiarpaMMBbl HaPSDKEHUH M TOKOB B CXEMaX.

Jlado

aTopHble padoThl

1.

HccnenoBanue mpocTednmX 0JHOGa3HbIX BRIIPSIMATEICH

2.

HccnenoBanue BBIIPSIMUTENEH C MOCTOBOM CXEMOM M CO CXEMOW YIBOEHHUS
HaNpsKEHUS

10

Tema 2.4. OuIbTPHI

Copaep:xaHue

1.

HasHaueHne, mapameTpsl, THIIBI (QHIBTPOB: PE3UCTHBHO-EMKOCTHEIE,
MHJyKTUBHO-eMKOCTHBIE. [IpuHIMO paboThl M 00nacTh WX NPHUMEHEHUS.
OcHoBbl ~ pacuyera (uiabTpoB. IlapameTpsl, Ha3HayeHWEe (QHUIBTPOB:
MHOTO3BEHHBIE C PE30HAHCHBIMU KOHTypamu. [IpuHImn paboTsl U 001acTh
ux mnpumeneHus. OcHOBBI pacyera (uiIbTpoB. VIcXoIHble AaHHBIC VIS
pacuera, HOPANOK pacueTa, aHAIN3 TEXHUYECKOTo 3aJaHus. 3alura oOT
MMITYJIbCHBIX U BBICOKOYACTOTHBIX ITOMEX B CETSX JICKTPOITUTAHHUS.

Jlabo

ATOPHbIC paﬁOTbI

1.

VccienoBanue nacCUBHBIX CTIIKUBAIONIMX (UIbTpOB

2.

HccrienoBaHne TPaH3UCTOPHOTO BHIIBTpa

Tema 2.5. Crabunuszatopsl

Conepxanue

1.

Haznauenme crabmiu3atopoB. CTPYKTypHBIE CXEMBI IapaMeTPUYEeCKUX
CTaOMIIM3aTOPOB. [MpuHIMNMaTEHBIE IIEKTPHUUECKHE CXEMBI
napaMeTpuueckux — crabuimszaropoB. Mcrmonp3oBaHMe — CTaOMIMTPOHOB,
TEpPMOKOMITCHCHUPYIOIIUX JHOJIOB, TIIOJEBBIX TPAaH3UCTOPOB B CXEMax
CTaOMIM3aTOPOB. DJNEKTpUYEcKas CTPYKTYPHasi W NPHUHIMITHAIBHBIE CXEMBI
KOMIICHCAIIMOHHBIX cTabmim3aTopoB. IlpuHIum paboTel cxeMmbl. MeTosl
3aIIUTHl CTAOMIM3aTOPOB OT MPEBBINIEHWH M MOHIKEHUH BBIXOJHOTO
HaIIpSDKEHUsA, OT HArpy3KW IO TOKY M KOPOTKOI'O 3aMbIKaHUS B Harpyske.
SHGKTPH‘ICCKaH CTPYKTYypHasd MW MPpUHOUIIMAJIBbHASA CXEMbl HMITYJIbCHBIX
CTaOMIIN3aTOPOB, OJTHO(a3HBIX u TpexdazHbix TUPUCTOPHBIX
crabunuzatopoB. O6macTh UX npuMeHeHus. CpaBHUTENbHBIA aHAIN3 CXEM.
JBynonspHbie CTaOMIN3aTOPHI. BricOKOBOJIBTHBIE CcTabMIN3aTOPHI
HaIlpsHKCHUS.

10

JlaGopaTopHas padoTa

1.

I I/ICCHGHOBaHI/Ie KOMIICHCAallTUOHHOT O CTa6I/IJ'[I/IBaT0pa

Tema 2.6. IMIys1bCHbIE HCTOUYHHKH
MUTaHHS

Cone

JKaHHue

1.

WMy nbcHBIE WCTOYHHKW MHTaHUS C OecTpaHC(HOPMATOPHBEIM BXOJIOM —
OCHOBHBIE WCTOYHHKH IHTAaHUS COBPEMEHHOW paamoanmaparypbl. Cxembl
(OYHKIIMOHATBHBIX YCTPOWUCTB TpeoOpazoBaTesiel U MPUHIUI UX JACHCTBHSA.
CxeMbl 3alUTBl  OT TEPEerpy30K. OJNEKTPUYECKHUE CTPYKTYPHBIE U

10
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NPUHIHMIHAIBHEIE CXEMBl THPHCTOPHBIX IpeoOpasoBareneid. I[Ipumenenune
npeoOpaszoBaTeneil Ha THprcTopax. AHaIHU3 pabOTHI CXEMBL.

JlaGopaTopHas padoTa 4
1. |M3yuenue o1HO()A3HOro PeryMpyeMoro BHIIPSMHTENS Ha THPHCTOPAX
Tema 2.7. IIpoBepka Cogep:xaHue 4
GbyHKIHOHUpOBaHMUS, peryaupoBka u | 1.  [TTopsmok mpoBepkd GpyHKIHOHHpOBaHus. OCHOBHBIC HEUCITPABHOCTH. Mephl
KOHTPOJIb OCHOBHBIX ITAPaMETPOB [0 YCTPAHEHHIO HEUCTIPABHOCTEHH.
HCTOYHHUKOB NMUTAHUSA
paaroaniapaTrypsl
CamocrosiTesibHasi paboTa npu u3ydennu pazaena IIM 2. 36
IIpumepHasi TeMaTHKa BHeAyJUTOPHOIl CAMOCTOSITEIbHOI PadoThI
1. Ogpnoda3zHas OAHONIONYIEPHOIHAS CXeMa BBITIPSIMIICHUS
2. OpHotazHast MOCTOBaAsI CXeMa BBIIPSMIICHHS
3. Pacuer TpanchopmaropoB
4. RC, RL ¢wibTpsl 1 UX pacuer
5. RCL ¢unbTps! u ux pacuer
6. KommeHcanuoHHble cTaOMIN3aTOPBI HAIPSKEHUSI
7. VmmynbcHble cTaOMIIN3aTOPBl HANPSKEHUS
8. bectpancdopmaTopHas cxema BBIIPSMIICHHUS ¢ TPAH3UCTOPHBIM NTPE0OPa30BAHUEM I10 JACTOTE
9. IIpoexTupoBaHKE HCTOYHUKOB MUTaHMS PA ¢ 3aIUTON OT ITOJHOTO OTKITIOYECHUS CETH
10. Ilposepka GHyHKIMOHNPOBAHUS, PETYIUPOBKA M KOHTPOJIb OCHOBHBIX ITapaMETPOB
MCTOYHMKOB ITUTAHHS PaAHOAIIaAPATyPHI
Pazgexn IIM 3. Hacrpoiika u 80
PeryJinpoBKa aHAJIOTOBbIX
3JIEKTPOHHBIX YCTPOHCTB
M/K.02.01. TexHonorus
HACTPOIKH U PeryJmpoBKu
PaAMOTEXHUYECKHX CHCTEM,
YCTPOMCTB U 0JIOKOB
Tema 3.1. TToka3satenu n Cosepxkanue 8
XapakTepucTuku ADY 1. |KoaddunueHTs ycuneHus HalpsDKEHHUS, TOKA M MOIIHOCTH, BBIPAKEHHE UX
B jgenmoOenax CKBO3HOH koadduumeHT ycmieHus. BXonHble M BBIXOIHBIC
MOKa3aTead  yCWIUTENS. AMIUIMTYHO-4acTOTHast W (pa304acToTHas
xapakrepuctuku. Ilepexonnast xapakrepuctuka. OIEHKa YacTOTHBIX |
(a3oBeIX MckaxeHui. Henunelinble nckaxeHus. [IpudnHbl BOSHHKHOBEHHMS
U oneHka HenauHeHHbIX uHckaxkeHuil. KIIJ[. CoOCTBEHHBIE ITOMEXH.
AMIIHUTyHas XapaKTepUCTUKA M JAWHAMUYECKHH nuana3oH. CTaOMIBHOCTD
IIOKa3aTeNeH.
JlaGopaTopHas paGoTa 4
1. |I/Iccne;[013aHI/Ie AYX RC - nenn
Tema 3.2. OOpatHas CBsI3b U €€ Conep:xaHue 4

BITUSTHUE HA XapaKTEPUCTUKH 1. |Onpe)1eneHne OC. TlonoxurensHass OC u oTpunaTeNnbHas oOpaTHas CBA3b
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YCUIIUTEIIA

(00C) B ycumurensx. Haswagenme OC. Bumet OC: mo TOKy, M0
HAlpSDKCHUIO, IOCIeNOoBaTeNbHAs, IapajlenbHas, YaCTOTHO3aBHCHMOS,
YaCTOTHO-HE3aBUCHUMAas, TIOJIOKUTENbHAS, OTpULaTenbHas. [letns oGpaTHO
cBs3u. Koapopumment OC. CtpykrypHble cxemsl yemuteneit ¢ OC. Biusane
OOC Ha kox(pdunueHT ycwineHus HamnpspkeHus. ['nmyomna OC. BrumsHue
OOC Ha BemMUMHY BXOJHOTO M BBIXOTHOTO comnpoTuBieHus. Bmusane OOC
Ha uckaxxeHus. MectHas u oburast OC.

JlaboparopHasi padora

1.

|I/Iccnez[013aHHe YCHJIMTENIS ¢ OTPUIATEIILHON 0OpaTHOM CBSI3bIO

Tema 3.3. OGecnieuenne n
cTabuiM3anys pexxuma padoThl
TPaH3UCTOPOB

Copaep:xanue

1.

CxeMbl TUTaHMsI OUTIOIAPHOTO TPAH3UCTOPa C (GPUKCHPOBAHHBIM TOKOM 0a3kbl,
C (UKCHpOBaHHBIM HAIPSHKEHUEM CMEIIEHHs, C TePMOKOMIICHCALUeH, ¢
OMHUTTEPHON M KOJUIEKTOpPHOW crabmimzanueidl. HasHaueHue s31eMEHTOB U
MPOXOKICHHE TOKOB B cXeMax NHUTaHusA. CMelleHHe U CTa0MIN3aIus
paboueli TOUKH MOJIEBBIX TPAH3UCTOPOB C YIPABISAEMBIM P - N TIEPEXOI0M, C
H30JIUPOBAHHBIM 3aTBOPOM, C MHIYIHUPOBAHHBIM KaHAJIOM MU C BCTPOCHHBIM
kaHasoM. CriocoObl BKIMIOYEHHS YD 1O IIEPEMEHHOMY TOKY: € OOIINM
SMUTTEPOM, OOIIMM KOJUIEKTOPOM U ¢ obmieit 6a3oii. [Ipocreiimmie cxeMbl 1
CXeMbI co crabmm3anmeil padouei Toukn. CpaBHUTENBHBIE XapaKTEPUCTHKH
Pa3IMYHBIX CXEM BKJIIOUECHHUS W 007acTh MX NpuMeHeHus. lIpoxoxnenue
TOKOB M HAa3HAUCHHE HJIEMEHTOB CXEMbl. MalloCUTHAIbHbIE 3KBUBAJICHTHBIC
cxembl KackagoB. CrocoObl coeiumHEHHss YD 10 TEpPEMEHHOMY TOKY.
lajgpBaHUYECKas CBsA3b. Pe3UCTUBHO-EMKOCTHAsI CBsI3b. TpaHchopMmaTopHas
cBs3b. OnrTpoHHast CBsi3zb. KoMOMHMpOBaHHBIC BHIbI CBsizeil. Kackammbie
coenuHeHus. CocTaBHBIE TpaH3UCTOPHEl. CpaBHEHHE PA3IMYHBIX CXEM CBSI3H.
OKBHBAJICHTHBIE CXEMBI TI0 IEPEMEHHOMY TOKY.

10

Tema 3.4. OcHoBHbIE Kackagsl ADY

Cone

JKaHHue

Kackanpl npeasapurensroro ycunenus (KITY). Haznauenne u ocobeHHOCTH
pa6oter KITY. BbIOOp yCUIINTENBHBIX 3JIEMEHTOB U peXUMa paboThl. Cxembl
pasnuunbix  KITY. ®usnyeckne JKBUBAJEHTHBIE CXEMBl BXOJHOW U
BBEIXOJHOH IIEMM TpPU BKIIOYEHHH TPAaH3WCTOpa IO CXeMe ¢ OOIInM
SMUTTEPOM (MCTOKOM). BrmsHme WIyMOB BXOAHBIX KackaJoB Ha
ko3p¢unnenT myma Bcero ycwiuTens. [IpuHnmnuaneHas — cxema
PE3UCTOPHOTO Kackaja Ha OWMOJSIPHOM M TIOJICBOM TPaH3UCTOpaXx.
Haznauenue snemenrtoB cxemsl. dusndeckue mpoueccel B cxeme. [lonHas
9KBUBAJICHTHAs CXe€Ma Kackaja. DKBUBAJICHTHAs CXeMa Kackajia Iuisi 00acTi
cpenHux 9acTtoT. KoapduiueHnT ycuneHus: Kkackaga. DKBUBAJICHTHAS cXxeMma
Kackama mig Hu3kpx dactor. AUX wuw OUX 1 HHM3KAX YacToT.
OKBHBaJICHTHas cXeMa Kackaja aiasi BepxHHX dacToT. AUX m PUX B
o0iacTé BBICOKHMX dYacToT. [Imomans ycmnenus. OGocHOBaHUSA TO BEIOOpY
2JIeMeHTOB cxeMbl. llepexonHas xapakrepuctuka ycunutens. Cesazp AUX c
MEePeXOAHBIMA HCKaXeHHIMH. (CxeMa BBICOKOYACTOTHOH KOPPEKIHH C
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MOMOIIBI0 MHIYKTUBHOCTH. KOppEeKIusl IIMPOKOIOIIOCHBIX M MMITYJIbCHBIX
ycwimuTene ¢ momompio gactoTHo-3aBucumor OOC. HwmskowactoTHas
koppekuus. Kycouno-nunelnHas anmpokcumanus AUX u OUX. Meton
aHamm3a AUYX wn OUX ycwidrened ¢ mnomoumplo avarpaMMmbel  boze.
OKBUBAJICHTHBIE CXEMBl YCHIMTENS C TIPOCTOM  BBICOKOYACTOTHOM
KOPPEKLUHEN U C HU3KOYACTOTHON KOPPEKLUEH.

aATOPHBIC paﬁOTbI

HccnenoBanue PE3UCTOPHOIO Kackaga yCHUJICHUSA

HccnenoBanue kackana yCUJIEHHS C BBICOKOYAaCTOTHOM M HU3KOYaCTOTHOM
KOppEeKLMEH

Tema 3.5. OkoHeUHBIE KACKaIbI
YCUIIUTENEH

ConepxaHue

Ha3HaueHne OKOHEYHBIX M TNPEAOKOHEUHBIX KAaCKaJOB, HX OCHOBHBIE
ocoOeHHOCTH. Pexumbl  pabOThl  YCHJIMTENBHBIX 3JIEMEHTOB. BbIOOp
YCWINTEIbHBIX 3JIEMEHTOB W peXuMa uxX paboTbl. Buapl Harpy3ok B
OKOHeyHOM  Kackajge.  CornacoBaHue  Harpy3kd  C  BBIXOJHBIM
compotuBieHHeM YD. Ha3HaueHue  BBIXOJAHOTO  TpaHC(opmaropa.
[IprHIMNManbpHas cxeMa OJHOTAKTHOTO TPaHC(OPMATOPHOTO KacKaja.
Harpysounsle  XapakTepuCTHKH KacKajga. HenwHeWHBIE  HCKa)KCHHS.
OHepreTnueckue cooTHomeHus. TemnoBoii pexxum. [IpuHunuansHas cxema
IBYXTaKTHOTO TpaHc(opMaTopHOTO Kackaga. OCHOBHBIE JIOCTOMHCTBA
JBYXTaKTHOTO TpaHC(OpMATOPHOTo Kackajga. PaboTa IByXTakTHOTO KacKaja
B pa3NMUHBIX pekXuMax. HenuHelHble W  YacTOTHBIE HCKa)KEHUS.
OHepreTHYecKue COOTHOMICHHS: OTAaBaeMasi MOIIHOCTb, HOTpeOsemas
MOIITHOCTh, pacceuBaeMas MourHocTh, KII/I. Iloctpoenme Harpy3o4HOit
npsaMoii. TenoBele pexumMbl. O6JaCTh IPUMEHEHUSI.

Tema 3.6. uddepennuansHpiii
yeunutenb. OnepanoHHbIe
YCUIIUTEIH

JKaHHue

Hasnauenmne ycunurtenss moctosHHoro Toka (YIIT) mpsmoro ycuneHwus.
[Mpuuunbl  apeiida Hyns u  crnocobbl  ero ymenbuienus. YIIT ¢
npeoOpazoBanueM. Jupdepennuanbapie Kackaabl. OCHOBHBIC CBOWCTBA.
Koapopuument ycunenus. IlomaBnenue cundasHoro curHaiga. PaGora
KackaJla ¢ UCIIOJIb30BAHHEM OJJHOTO N3 CHMMETPHYHBIX BXOJOB. Y BEJIMUEHHE
BXOJIHOTO comnpotusiieHHs. PaGora mpu Oomnbmiom ypoBHe curhana. OOmue
cBefieHuss U ocHOBHble mapamerpsl OVY. CrpykrypHas cxema OVY.
WuBeptupyromuii  ycunutens. He uHBepTupytomuit ycunutens. He
WHBEPTUPYIOUIMH  TOBTOpUTENb  HampsokeHus.  JAnddepeHumanbHbIA
yeunmurenb. [IpuyauHbI cnBura Hyas M uX KomreHcamus. CxeMmbl pydHOH
OaJlaHCUPOBKHM HYJS. YCWINTEIH TIepeMEHHOro HampspkeHus Ha Oaze OV.
MaxkcumanbpHass CKOPOCTh HapacTaHUS BBIXOJHOTO HampspkeHHs. YacToTHas
koppekmus OVY.

JlaGopaTopHas padora

1.

|I/Iccne11013aHI/Ie OV, maccuBHOTO ¥ aKTHBHOTO opmupoBareneii AUX

Tema 3.7. YcrpoiicTBa aHAIOTOBOM

Conep:xanue

10
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00pabOTKN CUTHAJIOB

I'eneparopsl cTaOMIBHOTO TOKa. ['eHEpaTOphl CTAOMIIBHOTO HANpPSDKCHUS.
Cxembl caBura ypoBHS moctossHHOro HampspkeHus. [Ipummenenme I'CT u
cxemsl casura ypoas B OY. TokoBoe 3epkano. [IpuHIMmMamsHas cxema
npocroro uHTerpansHoro OY. Cxema muddepennuansaoro kackamga ¢ I'CT.
VYerpolicTBa CyMMUpPOBaHUS M BbIUWTaHUSA. VHTErpuUpyIOLUl yCUINTEND.
Juddeperunpyrommuit YCHITUTETb. Jlorapudmmraeckuii u
anTwiorapudmuueckuii  ycuiurtenb. [IpeoOpazoBares  CONPOTHBIECHUIL.
AxtuBHble BbIIpsiMuUTend. Kommnapatops! HampsbkeHus. IIpumeneHune
ycrpoiicTB. Perymstoper TemOpa. PerynmupoBka Mo HW)XKHMM YacTOTaM.
PerynupoBka mo BepXHUM dacToTaM. JIBYXMOMIOCHBIH perymstop AUX.
AxtuBHbli perynstop AUX. Okpanaiizepsl. AxktuBHble RC - (MIBTPHI
O6mue cenenus. 3senbst ®HY u ®BY neproro nopsaxa. 3sensst PHY u
®BY Broporo mopsaka. [IpuHmum moctpoeHus QUIbTpoB Oojiee BHICOKHX
HOPSIIKOB.

CamocrosiTejibHasi padoTa npu u3yyenuu pasaena [IM 3.

IIpumepHasi TeMATHKA BHeAYJUTOPHOI CaAMOCTOSITeIbHOI padoThI

N~ WNE

IToka3zarenu u xapakTepucTuku ADY

Crioco6b1 muTarus Y3 10 MOCTOSHHOMY TOKY

OKBUBAJICHTHBIE CXEMBI PE3UCTOPHOTO KacKaza

[T1pOoKOIOIOCHBIE N UMITYJIBCHBIE YCHIINTEIN MOITHOCTH
JByxTakTHbIe OecTpaHcopMaTOpHbIE KaCKa bl YCHICHUS MOITHOCTH
MHorokackaaHsle ycuiaurenu ¢ obmeit OOC

OneparyioHHbIe YCHIUTETH

AXTHBHBIE YCTPOHCTBA aHAJIOTOBOW 00pPabOTKH CHTHAJIOB
OnexTpudeckuii pacuer ADY

40

Pazaen IIM 4. HacTpoiika u
peryJupoBka nu¢poBbIX
YCTPOICTB

126

M/K.02.01. TexHonorus
HACTPOMKHU U PeryJuMpoOBKHU
PaAMOTEXHUYECKHX CHCTEM,

YCTPOMCTB U 0JIOKOB

Tema 4.1. IMIyIbCHBIE CUTHATIBI

Conepxanue

1.

Croco0sl  omucaHus UMIIYJIbCHBIX CUTHAJIOB, METOAHMKA OIPCACIICHUA
OCHOBHBIX IIapaMETPOB HapboJjiee YacTo HCIOJIb3YEMbBIX B HMHyJ’IBCHOﬁ
TCXHUKE CUT'HAJIOB. HpeHCTaBHCHI/Ie 00 OCHOBHBIX MeTroaax q)OpMPIpOBaHI/ISI
HMITYJIbCHBIX CUT'HAJIOB C UCITIOJIb30BAHNEM JIMHCHHBIX U HeJIMHEHHEIX IIeneit

JlabopaTopHas padora

1.

|H3Mep€HI/IC 11apaMEeTPOB UMITYJIbCHBIX CUTI'HAJIOB

Tema 4.2. DneKTpOHHBIE KIIOUU

Conepxanue

10
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OCHOBHBIE CXEMbI KIFOUCI-OrpaHHYHUTENCH YpPOBHS, METOABI aHAIHM3a, a
TaKke OCHOBHBIE XapaKTEPHCTHKH AMOAHBIX Kimoued. [IpuBomurcs
KiacCU(UKanys TPaH3UCTOPHBIX KIFOYEBBIX YCTPOMCTB, PacCMaTpPHBAIOTCS
BapUaHTBl CXEM, IA€TCS CPaBHHUTENbHAS XapaKTEPUCTHKA TPAH3UCTOPHBIX
Kmrodel. PaccMaTpuBarOTCS OCOOCHHOCTH pealH3allid  TPaH3UCTOPHBIX
KIIOYeH METOJaMM HMHTETPANbHON TEXHOJOTHH, UX HOMEHKIATYpa;
XapaKTEPUCTHUKHU M TIApaMETPbl HHTETPAIBHBIX KITIOYEH.

IIpakTHYecKkoe 3aHATHE

| [Tmogupie kiroun — orpanuumTeNN YPOBHS

JlaboparopHasi padora

1.

[MccnenoBanme TpaH3MCTOPHOTO KiTFOUa

Tema 4.3. ['enepupoBanue
NPSIMOYTOJTEHBIX UMITYJIbCOB

Copaep:xanue

1.

PaccMarpuBaroTCss OPHHUUIBL  (HYHKIMOHUPOBAHUS W PEKHMBI  pabOTHI
reHepaTopoB-MyIbTuBHOpaTopoB. [loBomurcs aHamu3 pabOTHl OCHOBHBIX
CXeM MYJbTHBHOPATOPOB, MAIOTCS OCHOBBI METOIMKH pacuyera >JIEMCHTOB
cxembl. Jlaetcs  mpencraBieHHe 00  OCOOCHHOCTSX — MOCTPOCHHS
HUHTErpaJIbHbIX MyJ'II)TI/IBI/I6paTOpOB, HCIOJIb30BAHUN TUIIOBBIX MHKPOCXEM,
UX HOMCHKJIATYype.

12

JlagopaTopHas paGoTa

1.

|I/IccneLLOBaHI/Ie MyJIbTUBHOpaTOpa

Tema 4.4. 'enepaTopsl JINHEHHO
H3MEHSIOIIErocs HalpspKeHHS

Conep:xanue

1.

PaccmarpuBaroTCs TNPHHLUIB TEHEPUPOBAaHHUS TI'€HEPATOPOB JIMHEIHHO-
W3MEHSIOIErocsl HampsoKeHus (TMMiI000pasHBIX — KoyieOaHWi), OCHOBHBIE
XapaKTepUCTHKH M IapaMeTpsl TeHepHpPYyeMOro CHTHaja. AHamu3upyercs
paboTa HEKOTOPBIX MPAKTHYECKHX CXEM TEHEepaTropoB JIMHEHHO -
M3MEHSIOIET0CsT HAaNpsDKEHUS, aeTCsl X CPaBHUTENbHAsl XapaKTepUCTHKA.
Haerca mpezncraBieHne 00 OCOOCHHOCTSX IOCTPOCHMSI HWHTETPATBbHBIX
TEHepaToOpOB JIMHEHHO - W3MEHSIOIErocs HaNpsDKeHHs W oOJsacTeit
IPUMEHEHHUS YCTPOKCTB.

12

Tema 4.5. brokuHr — reHepaTopbl

Conepxanue

PaccmaTpuBarorcst npuHOMIBL  (YHKIMOHMPOBAHMS, OCHOBHBIE DPEXHUMBI
paboThl U 0COOEHHOCTH (PU3NYECKUX IMPOIECCOB B OJOKWHI — TE€HEpaTope.
IIpoBomnTCcs aHanM3 MPAKTHYECKH TPUMEHAEMBIX CXEM  OJIOKHHT-
TEeHEePaTOPOB M OIIEHKA OCHOBHBIX ITAPAMETPOB I'€HEPHPYEMOT0 CUTHAIIA.

Tema 4.6. Tumossie ¢ poBeIe
YCTpOHCTBAa KOMOMHAI[OHHOTO THIIA

Cone

JKaHHue

PaccmarpuBaroTcs NpUHIMIBI KOAMPOBAHUS M ICKOJUPOBAHUA IH(PPOBOIL
nHpOpMaIK, 0COOEHHOCTH CHHTE3a KOJIOoTpeodpazoBaTesell u CocoboB ux
peanu3aiuy, a TakkKe o0JacTH WX mnpuMeHeHus. Jlaercs ompeneneHue
U(POBBIX KOMMYTHPYIOIIUX YCTPOIHCTB: MYJIbTHIIIIEKCOpPA 3
JIEMYJIbTUIUIEKCOpA. PaccMaTpuBarOTCsS BOMPOCHI  CHHTE3a  HUGPOBBIX
KOMMYTAaTOpPOB HX KaCKaJHOTO COCAMHCHHS, IPUMCHCHUS YCTPOWCTB.
PaccmarpuBarorcss mpoOJeMbl CYMMHUPOBaHHSI OJHO W MHOTOPAa3PsIHBIX

12
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JBOMYHBIX YHCe, CIIOCOOBI TIOBBIIICHUS ObICTpOEHCTBYS,
CXEMOTEXHNYECKHE 0COOCHHOCTH OPraHM3aIiy CYMMHUPYIOIIHNX YCTPONCTB.

IIpakTHyeckue 3aHATHSA 4
1. |OcHOBHBIC IOHSTHS ¥ COOTHOIICHHUS alTeOphl JIOTHKI
2. |Meronuka cCMHTE3a KOMOMHAIIMOHHOTO YCTPOMCTBA
JlaGopaTopHbie padoThI 8
1. |CunHTe3 KOMOWHAIIMOHHBIX YCTPOICTB
2. |HccnemoBanme npeobOpazoBaTeneil Koga
Tema 4.7. Tpurrepst Cojaep:kanue 8
PaccmarpuBaroTcss puHONUTBL QYHKITMOHUPOBAHUS TPUTTEPHBIX YCTPOWCTB,
X KiIaccH(UKamus M CXEMOTEXHHYECKHE pemeHus. BBOISATCS OCHOBHBIE
oTpeneNeHus, KilacCH()hUKAIU HHTETPATIbHBIX TPUTTEPOB, PA3INIHBIX THIIOB,
0COOEHHOCTH WX NMPUMCHEHHS.
IIpakTnyeckoe 3ansTHE 2
|Tp1/1rreprle YCTPOMCTBA U UX IPUMEHEHUE
JlaboparopHasi padora 4
|I/ICCﬂeL[0BaHI/Ie HMHTErPAIBHBIX TPUITEPOB
Tema 4.8. Tunossie uppoBbIC Conep:xanue 8
YCTPOMCTBA IOCIEA0BATENLHOCTHOIO | 1. [PaccMaTpuBaroTcs cXeMbl M BO3MOXHBIE TIPUMEHEHUS PETUCTPOB Pa3IMuHbIX
TUIIA THUIIOB: napaijie/IbHbIX, IOCJICAOBATCIIbHBIX, YHUBCPCAJIbHBIX. ﬂaeTCH
Knaccnd)m(aum[ CUCTUHMKOB, MCTOAMKA CHHTC3a CUCTUHMKOB C 3aJaHHBIM
MOJIyJIEM CYETa, pACCMATPHUBAIOTCS BAPHAHTHI CXEMOTEXHHYECKUX PEILICHHH.
IIpakTnyeckoe 3ansiTHe 4
| Cunres cuerunka ¢ 3a1aHHBIM MOTY/IEM CUeTa
JlaGopaTopHble padoThl 8
1. |HccnemnoBaHue perucTpoB
2. |HccnenoBanue dJISKTPOHHOTO CUETYUKA
Tema 4.9. [ludpoananoropeie 1 |Coaep:kaHue
aHAJIOTO-1I[U(PPOBBIC MPEOOpa3OBaATEIH PaccmaTpuBarOTCs TPUHIMIB aHATIOrO-IU(POBOro u U(POAHATIOrOBOTO 6
npeoOpazoBanuii. PaccmatpuBatotrcs cxembl ycrpoiicts AL u LIAIT
Ppas3JIMYHbLIX TUIIOB, JACTCA UX CPABHUTEC/IbHASA XapPAKTECPUCTUKA.
IIpaKkTHYeCKOe 3aHATHE 2
Cxembl ALII u LHAIT u ux npuMeHeHue
CamocrosiTejibHasi padoTa npu u3yuyeHun pasaena [IM 4. 63

IIpuMepHas TeMATHKA BHEaAyJUTOPHOH CAMOCTOAATEIbLHOM PadoThI

TpaH3UCTOpHBIE KIIOYU

ook wnE

MerTo/1b1 JOPMHUPOBAHUS CUT'HAIIOB
JuotHbIe KIFOYN-0TrpaHIUTEIIN

Jduddeperunpyromue 1 HHTETPAIbHBIE [ETH
HckyccTBeHHBIE TMHUN 33/1€PKKH
[IpuHIMn QyHKIIMOHNPOBAHUS M PEKUMBI PaOOTH MyJIBTHBHOPATOPOB
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CxeMBbI MyJIBTUBHOPATOPOB

7
8. HHrerpampHBIC MYyJIETHUBHOPATOPEI
9

Cxewmsl reHeparopos JIMH

10. T'eneparopsr JIMH B nnTerpansaoM ucnonHennu. [Ipumenenne renepatopos JIMH
11. Cxewmsl OJIOKHHT-TEHEpATOpA. U €T0 IPUMEHECHHE

12. Tpuanun paboTel TpUTTEpA.
13. Knaccudukanus Tpurrepos

14. OcHOBHBIC IOHATHS U COOTHOIICHUS aIreOpHI JIOTHKN
15. ba3oBble TOruuecKye 3JIeMEHTHI

16. Amnanu3 u cuHTE3 NU(POBEIX ABTOMATOB KOMOMHAITMOHHOTO THIIA
17. Ilpeobpa3oBarenu koznoB. llludparopsl, nemmdparopst
18. Ludpossie KOMMYTATOPbL. MyIbTUILNIEKCOPBIL, 1EMYJIbTHILIIEKCOPHI

19. JIBon4yHBIE KOMOMHAIIMOHHBIE CYyMMATOPBI

20. UnrerpanbHble Tpurrepsl. [Ipunimn ¢pyHkunonupoBanus. OCHOBHBIE THIIBI TPUTTEPOB

21. Peructpsl
22. CueTumku

23. Cxemsl ITATT u AITIT 1 ux NIPUMEHEHHE

Paznen IIM 5. Hacrpoiika u 96
peryJimpoBKa paauonepesammux
YCTPOHCTB
M/K.02.01. Texnonorus
HACTPOIKH H PeryJIMpOBKH
PaIHOTEXHHYECKUX CHCTEM,
YCTPOICTB U 0JIOKOB
Tema 5.1. CtpykTypHas cxema Coaep:xaHue 6 2
paznuornepesaero yCTpoucTaa 1. |OOocHOBaHMe BBIOOpa OJIOKOB CTPYKTYPHOH CXEMBI paIdoIepeIaroiero
ycTpoiicTBa: aBroreHeparopa, Oy(pepHOro Kackaua, YMHOXHTENS 4YacTOThI,
MPOMEXYTOYHBIX KacKaJOB, aMIUINTYAHBIX MOMYJATOpPa M MAaHUITYJISITOpa,
YaCTOTHBIX MOJIYJIATOpa W MaHUIynsTopa. COCTaBIE€HHE CTPYKTYPHOM CXEMBI
paaronepeaaTINKa.
IIpakTHyeckoe 3aHATHE 4
1. |Pacqu CTpYKTypHOU cxeMbl UM nepenaTuynka METPOBBIX BOJIH.
Tema 5.2. 'eneparopsl ¢ BHemiHM | ComepikaHue 32 3
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BO30YKJIEHUEM

IIpeobpazoBanue sHeprun B reHepaTope. OCHOBHBIC AJIeMEHTHI B mersix [ BB.
XapaKkTepHCTHKN aKTHBHBIX 3JIEMEHTOB M UX ammpokcumarusa. CocTaBieHue
skBuBaNeHTHOH cxembl ['BB. M300pakeHme BpeMEHHBIX XapaKTEPHUCTHK
TOKOB M HaIPSDKCHMH B LIETIAX T€HepaTopa MpH MpeoOpa30BaHUM IHEPTHUU.
AnmpokcuManus — XapaKTePUCTHK AaKTHBHBIX  OJIEMEHTOB.  PeXHMBI
KoneOaHWi TepBOro M BTOpOro poxaa. Beibop pexwmma KomebaHmil. Yrom
0TceukH Toka. Kiaccel pexXuMoB B 3aBHCUMOCTH OT yriia oTcedku. [lomyuenne
3a7aHHOrO yria orcedku. [locTpoeHue HMMMYJIBCOB TOKAa B Pa3IMYHBIX
pexuMax kojebaHui. OmpeneneHue yria OTCEUKM TOKAa M OIpeneleHHe
KJlacca peXHUMa B 3aBUCHMOCTU OT YIVIa OTCEYKM M TapaMeTpOB CXEMBL
Metoapl TrapMOHMYECKOTO aHaiM3a TOKOB. Kod(hQHIMEHTH pasiokeHHs
KOCUHYCOUJANbHOI'O HMMIIYJIbCa M MX 3aBUCUMOCTb OT YyIJa OTCEUKH.
Br16op onTMManbHOTO yria OTCEYKH TOKa. BpIOOp ONTHMAanbHOTO yria
OTCEYKM TOKa TMpH 3aJaHHBIX TEXHHYECKUX ycnoBusxX. HaxoxneHue
KO3 PUIMEHTOB Pa3I0KEHNSI KOCHHYCOMAAIBHOTO MMITynbca. OmnpenencHue
TapMOHMYECKUX COCTABIAIOMIMX TOKa. JlMHAMHYECKHE XapaKTEPUCTHKH.
IlocTpoeHne NMHAMUYECKUX XapaKTEPUCTHK M HMIIyIbca TOKAa. Pexxumsl
pabotel reHepaTopa. Harpy3ouHble XapaKTepHUCTHKH. 3aBUCHMOCTh PEXHMa OT
MHUTAIONMX HaNpsDKeHUH. OHepreTHYecKue COOTHOIICHHS B TeHepaTope.
ITocTpoeHne AMHAMHYECKUX XapaKTEPUCTHK M MMIIynbca Toka. IlocTtpoeHue
Harpy304HBIX XapaKTEPUCTHK. DHEpreTHYecKHi pacdeT reHeparopa. Cxemsl
nutannsg I['BB. BxoaHele ¥ BBIXOJHBIE II€MMA COrJacOBaHUS B
reHeparope. CocraBienne cxeM [BB B COOTBETCTBHUM C TEXHMYECKUM
3agaHreM.. CXeMbl BBIXOJHBIX KacKaloB pPaJUONEpe]arollero yCTpONCTBaA.
IIpoctas m cnoxHasg cXxeMma BBIXOJA, WX DJHEPreTHUYECKHUH pacyer.
®unpTpanys BBICHIMX FAPMOHMK B BBIXOIHBIX Kackajax. [IpuHIMNHManbHbIE
CXEMBl YMHOXMTENS Y9aCTOThl. DHEPreTHdecKuil pacueT. MeToabl CIOKEHUs
MOIIHOCTH Te€HepaTopa: MapaelbHOE U IOCIEIOBAaTEIbHOE BKIIOYECHUE
AKTUBHBIX  JJIEMEHTOB, MOCTOBBIE M  IIPOCTPAHCTBEHHBIE  METOJBI.
[ITpoKomoI0CHbBIE YCHIIUTENN MOITHOCTH U o0nacTy ux npuMeHenus. LIITY ¢
pa3zenbHBIM YCHJICHHEM B CMEXHBIX IMOJIOCAaX YCHJICHHUS U Ha (peppHUTOBBIX
TpaHcgopmaropax.

JlabopaTopHas paGoTa 4
1. |I/Iccne;103aHne TPAH3UCTOPHOTO TeHepaTOpa ¢ BHENTHUM BO30Y)KICHAEM
IIpakTHyeckoe 3aHATHE 4
1. |I'pado — aHanmTHUecKoe HCCIICAOBAHHME BIMSHHUS yIJla OTCEUKH HA PEXHUM
Kosie0aHUH B TEeHEPATOpax C BHEITHUM BO30YKICHHEM.
Tema 5.3. ABTOreHepaTopsl Conep:xaHue 10
1. |O6obmennas cxema Al'. IHAyKTHBHBIE U €MKOCTHBIE TPEXTOUYECUHBIE CXEMBI
AT. JIByXKOHTYypHBIE aBTOrE€HEPATOPHI. CramioHapHBIH ~ PEXUM

aBTOTeHEpaTopa, ypaBHEeHHs OamaHca ¢a3 u ammiuuTyd. Kpurudeckunit
kodurmenT obpatHoil cBsizu. KomebartenbHble Xxapakrtepuctuku Al u

19



YCTOWYHBOCTh €Tr0 paboThl. PexuMbl camMoBO30YKIeHHS. AOCOITIOTHAs H
OTHOCUTEJIBHAs ~ HECTaOMJIBHOCTH  4acToThl  Al,  JTaloOHHOCTE W
(ukcupyromas CIIOCOOHOCTH KoJe0aTenpHOM CHUCTEMBI.
Jecrabummupyromue (pakropsl 1 00ppda ¢ HIMH. DKBHBAJIEHTHAs cXeMma
KBapLEBOIO pPE30HATOpPa M €ro YacTOTHBIC XapaKTepUCTHKH. CXeMbl
KBapLEBBIX aBTOreHeparopoB. DyHKIMU BO3OYAMTENS B paavolepelaroeM
YCTpOHCTBE, 0COOEHHOCTH (POPMUPOBAHMS CHTHAIOB B BO30yuTese. MeTo bl
CHHTE3a 4aCTOT. AHAJIOrOBbIE U IIM(POBbIE CHHTE3aTOPBI YaCTOTHL.

JlabopaTopHas paGora

1.

II/ICCHCL[OBaHI/Ie TPAaH3UCTOPHOT'O ABTOI'CHEPATOPA.

HpaKanecxoe 3AHATHC

1.

|I/ICCJ1€,HOB8.HI/IG CTaOMILHOCTH YaCTOTEI ABTOICHEPATOpa.

Tema 5.4. YcrpoiicTa
reHepupoBanus paauocuraaios OBY,
VBY, CBY nuamna3oHos

Conep:xanue

1.

OcobeHHOCTh paboThl TeHepaTopoB B amamaszonax OBY, CBYU u VBU.
®DaxTopsbl, BIUAOIINE HAa paboTy reHepaTopa. OcoOeHHOCTH KOHCTPYKIUH U
pacyeToB B YKa3aHHBIX Auana3oHax. CXeMbl T€HEepaTopoB B JHaIla3oHe
METPOBBIX U JACLUUMETPOBBIX BOJH. [eHeparopbl Ha auojax [aHHa
JIABUHHO-TIPOJIETHBIX JuoJax. KBaHTOBbIE reHepaToOphl, MPUHLMI JCHCTBHS.
[NomynpoBogHNKOBEIE Ja3ephl U Ja3epbl Ha pyOuHe. KBaHTOBBIE CTaHAAPTHI
YaCTOTHI

Tema 5.5. YcrpoiicTBo
(bOpMHUPOBaHHS PaJHOCUTHATIOB

Copepxanue

1.

OcHOBHBIE TOHATHA 0 MOAYIAUH. CIEKTPhl MOIYIHPOBAHHBIX KOJICOAHMIA.
XapaKTepuCcTUKU MOy JISIITHH: craruyeckas MOIYJISIIOHHAS
XapaKTepUCTHKA, AUHAMUYeCKas AaMIUIUTyZHAs W JHHAMHYecKas
YacTOTHAas MOIYJANHOHHBIE XapaKTEPUCTHUKH. PEXUMBI MOIYIANUU U
SHEPreTUYeCKHEe COOTHOMICHUS. AMIUTUTYIHAS MOIYJSMUSA:  PEKUMBI
MOIYJSNWN, TJOCTOMHCTBA ¥  HEAOCTATKH, O00JacTb TPUMEHEHHS,
SHEPreTHUECKUe TIOKa3aTeNld, CXEMbl MOMYNSIMUA, METOJbI TMOBBIIICHUS
kauecTBa. OJHOTIONOCHAST MOAYJSANUSI: JOCTOMHCTBA M HENOCTAaTKH,
CHEKTpP OJHOTOJOCHOTO CHUTHAaJA, METOJbI (POPMUPOBAHUS OJHOMOIOCHOTO
curnana. YacrtotHass u ¢azoBas MOIYISALNU: JOCTOMHCTBA M HEJOCTATKH,
00J1aCcTh MPUMEHEHUS, PEXKUMBI MOIYJISITUH, MOIYJISIIIUOHHBIE
XapaKTePUCTUKH, TMPsIMblE U KOCBEHHbIE METOAbl monydeHus UM, meTos
npeoOpazoBanust O®M B UM. UmmynscHas Momynanus:  o0macTu
npuMeHeHus, Qopma CHTrHana, CTPYKTypHas cXeMa HMIYJIbCHOTO
nepenaTtyuka, CXEMbl MOIYJISTOPOB, Pa3HOBUJAHOCTH HMITYJIbCHOM
MOJYJISILIUH.

Jla0o

aToOpHbIEe PadoThI

1.

Uc CJICIOBAHHUC KOHHGKTOpHOﬁ MOOYJISAINA

2.

HCCJ’ICHOB&HI/IC YaCTOTHO - MOAYJIMPOBAHHOT'O TPAH3UCTOPHOT'O AT

Tema 5.6. [TapasuTHble KoeOaHUS U
caMOoBO30YKICHHE B TeHEpaTOpax

Conep:xaHue

1.

|Hapa3HTHoe caMoBO30yXJeHIE B T€HEepaTOpax, IPUINHB BO3SHUKHOBCHUS,




|MeTO,Z[BI yCTpaHEHUs Mapa3uTHBIX KoJeOaHui

Tema 5.7. [Ipuanun noctpoernss | Cojep:kanue 4
MHOTOKAaCKaIHBIX paguonepenaromux | 1. |[IpuHOUN MOCTPOSHHMS MHOTOKACKAIHBIX PaJUONepeNaloluX YCTPOHUCTB
YCTPOMCTB pa3NUYHOTO HA3HAYEHUS C TOYKM 3PEHHUS IONY4EHUS HEOOXOAMMBIX
TEXHUYECKHX  XapaKTePUCTUK TpPH  ONTUMANBHBIX  SKOHOMHYECKHX
MOKa3aTesIsX.
CamocrosiTesibHasi paboTa npu u3yyenuu pasaenaa IIM 5. 48
IIpumepHas TeMaTHKA BHeAyAUTOPHOIT CAMOCTOSITEIbHON PadoThI
1. CrpykrypHas cxema paJuonepenaroniero ycTpoiucTaa
2. IlpuHUMD MocTpOEHMs reHepaTopoB C BHEITHUM BO30YKAEHUEM
3. Pexumsl paboTHl M DHEPreTHUECKHE COOTHOILIEHHUS B reHepaTope. Harpy3o4Hslie XapaKTepHCTHKH.
4. BrIxoaHble KacKaJbl
5. CnoxxeHue MOIHOCTEH
6. IlmpokomonocHbIe FeHEPATOPHI C BHEITHIM BO30YXKICHHEM
7. OCHOBBI TEOPHH aBTOT€HEPATOPOB
8. CxeMBblI aBTOTCHEPATOPOB
9. CraOwIbHOCTB YaCTOTHI aBTOTE€HEPATOPOB. JlecTadunu3upyromue hakTopbl.
10. KsapreBas ctabnuim3anus 9acTOTHI
11. CuHTEe3aTOPHI YaCTOTHI M BO30OYAUTEIN
12. BapakTopHble YMHOXHTENHU 4acToThl. ['eHepaTropsl Ha nuoaax ['aHHa, TaBUHHO-TIPOJIETHBIX THOAAX.
13. AMIUIATYIHAS MO JISIIHSI
14. YacroTtHas 1 ¢pa3oBas MOIYJISIHS
15. TIpuHIMO NOCTPOEHHS MHOTO KaCKaIHbBIX PaHoNepealoNIuX YCTPOUCTB
Paznen IIM 6. Hacrpoiika u 78
PeryJupoBKa paauonpHeMHBIX
YCTPOHCTB
M/K.02.01. TexHonorus
HACTPOMKHU U PeryJuMpoOBKHU
PAAMOTEXHHYECKHX CHCTEM,
YCTPOMCTB U 0JIOKOB
Tema 6.1. Texunueckue Conepxanue 4
xapaktepuctuku PITY 1. |XapakTepucTHKM  YCTPOHCTB TpuéMa W  0OpabOTKM  CHI'HAJIOB,
obecrieynBarone  3aJaHHOE  KAadeCTBO  M3BJEYEHHS  HH(opManuu.
Jlana3oHpl 4acTOT, YyBCTBUTEIBHOCTb, HW30MPATENILHOCTh (YacTOTHAS,
NPOCTPAHCTBEHHAs, BpPEMEHHas), JMHAMMYECKHI JMana3oH, HCKaXXCHUs,
HOMHHAQJIbHAass W  CTaHjapTHas MomHocTh. [lomexm  paamomnpuémy.
Buyrpenane  mymbel.  Kospduument  myma.  UyBCTBHTEIBHOCTH
OrpaHMYeHHAasi COOCTBEHHBIMH [IYMaMH.
IIpakTnyeckoe 3aHsiTHE 4
1. |CprKTypHBIe cxemsl PITY
Tema 6.2. Bxoauble uenu PITY | Conepsxanue 5

1. |H33HaquI/Ie u  xapakrtepuctuku  BIl:  xosddumment mepemaum,
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CENIEKTUBHOCTb, MOJOCA MPOIMYCKaHMS, MEPEKPBHITHE 3aJaHHOTO HaNa3oHa
gactoT. OcobenHoctn BIl 11 HacTPOCHHBIX M HEHACTPOCHHBIX AHTEHH
pa3NMYHBIX THNOB M Aumana3oHoB. BIl ¢ ¢ukcupoBaHHON HacTpOIKOM,
nepectpoiika Bl u nenu ¢ 31eKTpOHHOM HACTPOUKOH.

JlaGopaTopHas padoTa

1. |I/Iccnez[013aHHe BXOJIHBIX Llenell npueMHuka AM - cursainos.
Tema 6.3. Ycunurenu paguodactotsl |Comep:kanue
1. |Hasnayenme, kiaccudukanus, oCHOBHbIe napameTpsl YPU. YcroiunBocTb
YCUJICHUS PE30HAHCHOTO YCUJIMTENS, METOJbl MOBBIMIEHUS YCTONUMBOCTH.
Cxembl YPY. Kackamuele YPU. OOGnacte NpHUMEHEHHs anepuoaudecKux
YPY. Pexumsl cornacoBanus. Manomymsinue YPY.
Tema 6.4. Ycunurenu ConepxaHue
IIPOMEXKYTOYHOH YaCTOThI 1. |OcuoBuble xapakrepuctuku YIIY. IIpomexyTodHas dacroTa, IoJjoca
MPOMYCKaHMsI, KO3(PQUIMEHT YCHICHHS, YacTOTHAas W30UPATEILHOCTh |
JaCTOTHBIE HMCKAXEHUSA, YCTONUMBOCTh pabOTHI, JTUHAMUYECKUI HAana3oH.
VYIIU c¢ pacnopemelcHHOW W COCPENOTOYCHHOW  HM30HMPaTENBHOCTHIO.
PerynupoBka TOJIOCEI TPOIyCKaHHSA. BBIOOp NPOMEXYTOYHOH YacTOTHI.
Cxemsl YITY ¢ o1MHOYHBIMHE KOHTYPaMH, C HapaMH CBA3aHHBIX KOHTYPOB.
JlabGopaTopHbie padoThl
1. |UccnenoBaHue pe30HAHCHBIX YCHIIMTENEH TpUeMHHKAa AM - CHTHAJIOB.
2. |HccnenoBanme npeobpa3oBaTeis YacTOTHI IpUeMHNKa AM - CHTHAJIOB.
Tema 6.5. JletekTopsl Coaep:xanue
1. |Knaccudpukamusa perexktopoB. [Ipuuimn pabotsr AJ] (BpemeHHOe u

CHEeKTpallbHOE  TIpeAcTaBieHue). [lapaMeTpbl  AMOJHOTO  JAETEKTOpA:
JIETEKTOpHAsT XapaKTEePHUCTHKA, KOX(PHUIHMEHT [IeTEeKTHPOBAHUS, BXOJHOE
compoTuBiieHue, Kodpdurment QuapTpanuu. JleTeKTopsl  OONMBIIMX
amMIuIMTyZ (JIMHEHHbIE) M MaJbIX aMIUIMTY (HenuHeiHble). VckaxkeHus npu
JIETEKTUPOBAaHUU. JIMOHBIE NETEKTOPBI: OCIEN0BATENbHBIN, TAPAIIIEIbHBIN,
U C pasfelnuTeNbHOM HArpy3koi. JIeTEeKTOpbI MMITYyJIbCHBIX CHUTHAJOB.
Tpan3uctopHblii geTekTop. CHHXPOHHOE JETEKTUPOBaHHE. AMIUIUTYAHbIE
orpanuuutenu. [punuun aeiictBust u crpykrypHas cxema YJI. Bunger YU/
YacTOTHO-aMIUTUTYAHBIA JETEKTOP (C OAMHOYHBIM KOHTYPOM U OaJIaHCHBIM).
YacToTHO-(ha30BBI JeTeKTOp (C OJMHOYHBIM KOHTYPOM, AWCKPHMUHATOD,
IpoOHBIit). YacTOTHO-UMITYIIBCHBIA AeTekTop. HasHaueHme M CTpyKTypHas
cxema @JI. Onnoraktebii nuonueii @JI. bamancuerii @®J]. D/ Ha
JIOTHYECKHUX 3JIEMEHTaXx.

JlaGopaTopHas paGoTa

1.

|I/ICCHGJIOB3.HI/IG JIETEeKTOpa MpueMHuKka AM - CHTHaJIOB

IIpakTHyeckoe 3aHATHE

1. II[eTeKTI/IpOBaHI/Ie UM - cursazuos
Tema 6.6. [TomexoycToiiuuBocts |ConepkaHue
PITY 1. IKJIaCCI/I(bMKauH;{ noMex paguonpuéMmy. Pacmpenenenue momex 1o
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YacTOTHOMY amarnazoHy. CrocoObl OClIabJIeHHsT COCPEIOTOUYEHHBIX ITOMEX.
Mertons! ocabieHus QIIIOKTYallMOHHBIX moMeX. OnTUManbHas (QHIbTPays.
Cobcrennsie mrymsl PITY. MeTosl moMex03anneHHOCTH.

Tema 6.7. PIIY HenpepbIBHBIX
CHTHAJIOB M AUCKPETHBIX CUTHAJIOB

Coaep:xaHue

1.

Ob6nacte nmpumerneHust U BuAsl PITY HenmpepsIBHBIX cUrHaNOB. CTPYKTYpHBIC
CXEMBI MHOTOKaHaJIBHBIX NPHUEMHHKOB. I'pynmosoit CHEKTP
MHOTOKaHaNbHOTO curHaia. [Ipuémankn AM — curHamoB. MckaxkeHus mpu
npuéme AM — cur”anoB. IIpenmyiiecTBa OIHOIOJIOCHOW pPaJHOCBS3H.
CrpykrypHas cxema npuéMauka OM — curHanoB. VckakeHus npu npuéme
OM - curnanos, npuéMHukH UM — curnanos. OcobenHocTr npuéma UM —
curHaioB. Mckaxenus B npuémauke UM — curnanos. O01acTh NpuMEHEHUS
NPUEMHUKOB JMCKPETHBIX CUTHAIOB. Paguorenerpadusie npuéMuuky. Buabt
manunymsiguid: AT, UT, @T, ODPT. YunotHeHue panuoTesnerpapHbIX JIHHANA
cBs3u. JIByxkananpHoe Tesnerpaduposanue: IUT, JDT. PITY ummynbcHBIX
curHanoB. Buasl wummynscHoM Moxymsanuu. MumynscHO — komoBast
Moaymsauus. CTpyKTypHble cXeMbl BBIXOAHBIX ycTpodctB UT u HAYT.
Pannosemarensusie PITY. CtpykrypHble cxemsl PITY pasnnunbix kaTeropuit
ciokHOCTH. [IpuéMHMKN cTepeoOHHIECKOro paJroBenianus. BpemenHoe u
YaCTOTHOE MPEJACTaBICHHE KOMIUIEKCHOTO CTepeo curHana. CXeMsl cTepeo
nexonepoB. OcoberHoctn aBToMOOMIBEHBIX PITY. YKB — 6ok mpuéMHuKa
3BYKOBOTrO Berianus. Maructpanbhbie PITY. OCOOCHHOCTH M OpraHU3aIus
npuéMa Ha MarucTpaibHBIX JUHUSAX cBA3U. Ilapamerpsr MPIIY. Cucrtemst
ynpaBineHus u KoHTpoist B MPITY. Ocobennoctu PIIY pamnopeneiiHbIx u
CIIyTHHKOBBIX JIMHUH CBA3U. Bunbel opOuT criyTHHKOB CBs3U. TpomocdepHbie
u meteopHsie PPJIL.

12

Tema 6.8. [TpoBepka
(YHKIIMOHUPOBAHUSI, PEryJIMPOBKa U
KOHTpOJIb napameTpoB PITY

Cone

JKaHHue

OcHoBHBIE 3MekTpudeckue xapaxktepuctuku PITY. Konrtpomns mapamerpos
PITY. KonuvecTBeHHbIE OTpeeNeHusT OCHOBHBIX HapamerpoB PIIVY.
CTpyKTypHBIE CXEMbl M3MEPEHHUsl XapaKTepUCTUK U mapameTpoB PIIY.
M3mepeHuss OCHOBHBIX 3JEKTpUUeckux mnapameTpoB PIIY, BEIOOD
M3MEPHUTENIFHOM  ammaparypsl  JUIi  NPOBEPKH  (YHKIMOHHPOBAHUS,
PEryIMpPOBKU U KOHTpOJIsl napamerpos PITY

Jla0o

aTopHasi padoTa

I/ICCHGHOBaHI/IC OCHOBHBIX JJICKTPUYCCKUX XAPAKTCPUCTHUK ITPUEMHHKA AM -
CHUT'HaJIOB

CamocrosiTejibHast padoTa npu n3ydennu pasaena [IM 6.

IIpuMepHas TeMaTHKA BHEAyIUTOPHOI CAMOCTOATEJILHON PadoThI

CrtpykTypHble cxeMbl PITY
Bxognsie nierm PITY

g0 E

ITpeobOpazoBaTenyu 4acTOTHI

Hasnauenue, crpykrypa u npuHuun aeiicreus PITY

Yceunurenu npoMeXyTOYHOW YaCTOTHI

54
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AMIUTATYTHBIE TETEKTOPEI
YacrotHbIe U (pa30BBIC TETEKTOPHI

. [IpoBepka GyHKIIMOHHPOBAHUS, PETYTUPOBKA H KOHTPOJIb apaMeTpoB PITY
. Pabora Hax KypcOBBIM MPOEKTOM

© N

Paznen I[IM 7. HacTpoiika 63
peryJinpoBKa aHTeHHA (GuAepHBIX
YCTPOICTB
M/K.02.01. Texnonorus
HACTPOIKH U PeryJHpPOBKH
PAIMOTeXHUYECKHX CHCTeM,
YCTPOMCTB M 0JIOKOB
Tema 7.1. Pactipoctpanenue Cogep:xaHue 8
paInoBOJIH 1. DNIEKTPOMAarHUTHBIE BOJHBI U UX CBOWCTBA. XapaKTEPUCTUKHU, OLIEHUBAIOILKE
CKOpOCTb, HANPABICHHE PACIOPOCTPAHEHUS M KOJIMYECTBO DHEPIUH,
nepeHocuMod  BONHOM.  OCHOBHBIE  SBIE€HHS, BO3HHKAIOIIUE  IPH
paclpoCTpaHEHUH 3JIEKTPOMArHUTHBIX BOJIH, B HEOJHOPOJHBIX Cpelax.
OTpaxkeHue M TIpeJoMIIeHHe, HHTep(epeHius, audpakuus U pedpakiys
JIEKTPOMAarHUTHEIX BoJH. [loxpa3neneHue pajgMOBOIH HA JAMANA30HBL.
MexaHU3M paclpoOCTPaHEHUs] KHJIOMETPOBBIX M MUJUIUMETPOBBIX BOJIH.
MexaHU3M paclpoCTpPaHEHHUs] TEeKTOMETPOBBIX BOJH. Buisl 3aMupanus.
Metonsl  GoppObI ¢ 3amupaHusMH. OCOOEHHOCTH  PacHpOCTPaHEHHS
JeKaMeTpOBBIX panuoBoiH. OOpa3zoBanue 30HBI MomdaHusi. OcoOeHHOCTH
pacnpocTpaHeHHsl yIbTPAKOPOTKUX PaAMOBOJH. 30HBI HHTEp(EpeHInH,
nonyreHn u pedpaxuun. [lonstue pagmoropuszonrta. Pacnpocrpanenue
PaaMoOBONH Ha KOCMHYECKHX JHMHUSX CBsI3H. OCOOEHHOCTH CITyTHUKOBOM
cBs3u. DakTophl, BIHMAIOIMIKE Ha PabOTy KOCMHUYECKHX PAIHOIHHUIL.
CTpyKTypa CIIyTHUKOBBIX PaJUOIHHUI. BUIBI peTpaHCcIsaTOpPOB.
Tema 7.2. AHTeHHBI Coaepxanue 25

1 |BuOparopHast aHTeHHA: Ha3HAUCHUE U IPUMEHEHHE. DJIEMEHTaPHBIH
ANEKTPUUYECKUH BUOPATOP: €ro oIpeesicHNe; HapsHKEHHOCTh
3JIEKTPUYECKOM U MAarHUTHOM COCTABJIAIOIIKX 3JIEKTPOMAarHUTHON BOJIHBI,
n3ydaeMoii BuOpatopom. OrnpeziesieHne aHTeHHBI. XapaKTepUCTHKA
HarnpasJeHHOCTH. [ padudeckoe npecTaBieHne XapaKTePHUCTHKH
HalpaBJIeHHOCTH - Auarpamma HarpasieHHoctd ([IH). YactoTHslii auanazon
aHTeHHBI. [lelicTBylomas BeicoTa anTeHHbl. Koa(dduuneHT HanpasisieMoro
JercTBus, K03 hUIMEHT yCHiIeHns] aHTeHHbI. BxoHOoe conpoTHBieHue
anteHHsl. [llupuna JIH antennsl. [TapaMeTpsl ¥ XapakTepUCTUKU
CHMMETpHYHOTO BuOpaTopa. Pacnipenenenne Toka M HapsHKEHNS 1O
cumMMeTpuuHOMY BuOpaTopy. [lone cummerpuanoro Bubparopa. CBoiicTBa,
XapaKTepUCTHKH, OCOOEHHOCTH pPabOTHI M TPUMEHEHHE HECHMMETPUIHOTO
BrOpaTopa. Cucrema u3 2x BUOpaTOpoB. BHIIBI aHTEHHBIX PEIIETOK, HX
noctpoerne. HasHaueHne aHTEeHHBIX pemreTok. JlmarpaMMel HaIIPaBIeHHOCTH
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MHOTOBHOpATOpHBIX  aHTeHH. (OCOOCHHOCTHM AaHTEHH METPOBOTO U
JOELUMETPOBOrO0  JHama3oHa. Pa3HOBHIOHOCTH  KOHCTPYKUMH  aHTEHH,
XapaKTepPUCTUKH, TPUMEHEeHNe. BoTHOBOIHO-1IIe/IeBbIe aHTEHHEL. PymopHbie
aHTeHHB. 3epkampHble aHTeHHB. OcobenHoctu JIH. Ilepuckommueckue
AQHTCHHbIE CHUCTEMBl. AHTEGHHBl CTaHIMH CITyTHHKOBBIX CHCTEM CBS3H.
CnabGoHampaBlCHHBIE  aHTEHHBI, OCOOCHHOCTH W  XapaKTEPUCTHKH.
Cundasnple aHTeHHBL. PoMOMYeckas aHTeHHa. AHTEHHBI Oeryuieid BOJIHBIL.
Ocobennoct T-o0pasHbix n [-00pa3sHbIX aHTEHH. AHTEHHBI C HW)KHUM
NUTAaHUEM: «aHTCHHA-MauTa», «HAKJIOHHBIA JIyu». AHTEHHBl C BEPXHHM
NUTaHWEM. AHTEHHAa TUNA «IUCK». BHABI QuarpamMM HampaBIEHHOCTH.
Meronuka pacuera JIH 1 OCHOBHBIX BHIIOB aHTEHH. MeTonuka pacuera
9JIEMEHTOB KOHCTPYKIMH aHTEHH Pa3JIMYHbIX AUAITa30HOB U KOHCTPYKLIHH.

JlaGopaTopHbie paboThl 12
1 3HaKOMCTBO ¢ mporpammoii pacueta anteHH MMANNA
2 Pacyer n»yeMEHTOB  KOHCTPYKIMH M JUarpaMM  HalpaBJIEHHOCTH
BEPTHKAIbHBIX AHTEHH C IpUMeHeHrneM DBM
3 Pacuer ameMEHTOB  KOHCTPYKIMH M JWarpaMM  HalpaBJICHHOCTH
TOPU3OHTAJILHBIX aHTEHH ¢ NpuMeHeHneM OBM
Tema 7.3. Qunepst Coaep:kanue 10
1. |®unepsl, OCHOBHbIE IOHATHSA, O00JNacTe NpUMEHeHus. TpeboBaHus,
npeabsBIsieMble K GpuaepaM, KiaccupUKanus, pa3HOBUAHOCTH KOHCTPYKIIUH.
CuMMeTpHUYHBIE 1 HECUMMETPUYHBIE, KOAaKCHANbHBIE (DUAEPH], UX CBOMCTBA,
ocobeHHOCTH. PexxumMbl paboTsl dumepos. DuaepHsie TpaHCHOPMATOPHIL:
Ha3HauyeHue U obnactu npumeHenus. CorjacoBaHue GUIEPOB C HArpy3Koil.
PaznoBunnoctu huaepHeix TpanchopmatopoB. OcoOEHHOCTH KOHCTPYKITUU
JlabopaTopHbie padoThI 8
1 Pacuer 311eMeHTOB KOHCTPYKIIMU M ANarpaMMbl HallPaBJICHHOCTH aHTCHHBI
«BOJIHOBOM KaHaJ» ¢ npuMeHeHueM OBM
2 Pacuer 351eMeHTOB KOHCTPYKIIMU M IMarpaMMbl HallpaBJIeHHOCTH aHTCHH
pa3nnIHO# KOHUTypaImu ¢ npruMeHeHrneM DBM
CamocTrosiTeJibHasi padoTa mpu n3ydennu paszgena [IM 7. 31

IIpumepHas TeMATHKA BHEaAyJUTOPHOMN CaMOCTOAITEILHOM PadoThI
I/ISHy‘IeHI/Ie QJICKTPOMAariuTHBIX BOJH
Brusiane reogu3muecKux yCcIoBUi B 3eMHON aTMocdepsl Ha paclipoCTpaHEHNE PaIHOBOIH PA3TUIHBIX

1.
2.

Nookw

JAUara3oHOB

OCc00EHHOCTH KOCMHYECKOH CBA3H

CHMMETpUYHBIH 1 HECUMMETPHUYIHBIN BUOPATOPHI, HX XapaKTEPUCTHKH
AHTEHHBI JEIMMETPOBBIX U METPOBBIX BOJIH

AHTEHHBI JIEKaMETPOBBIX BOJIH
Dunepsl, TpeOOBaHNSI K HUIM
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YueOHas NpaKTHKA
Buasl pador
1. PaGoTsI co cipaBOYHOH TUTEPATYPOT.
2. IlpoBeneHue H3MEPEHUH MapaMETPOB CUTHANA U PaJHOIICKTPOHHBIX YCTPOHCTB METOIOM KOMITBIOTEPHOTO
MOJICIIIPOBAHYSL.
3. Pacmmpenue npenenos BOIETMETPOB U aMIIEPMETPOB.
4. H3mepeHHe nmapaMeTpoB CUTHAJIA C TIOMOIIBIO BUPTYaIbHOTO ocumiorpada.
5. HccnenoBanne aMIUTUTYTHO-4aCTOTHBIX M ()a304aCTOTHBIX XapaKTEPUCTHK C TOMOIIBIO BUPTYaILHOTO
xapakrepuorpada.
6. Pabota c BEICOKOUACTOTHBIMH I'€HEPATOPaMHU CTaHJAPTHBIX CUTHAJIOB Pa3IMYHOTO ITOKOJICHHS.
7. Pabota c UMITyJIbCHBIMH T'€HEpaTOpaMHu.
8. U3mepeHne BpeMEHHBIX NTapaMETPOB CUrHajIa C MOMOLIBIO II(PPOBOro YacToToMepa.
9. ®OyHKUMOHAJBHBII KOHTPOJIb HU(PPOBBIX HHTETPAIBHBIX MHKPOCXEM C IIOMOLIBIO TECTepa.
10. PaboTsl ¢ U3MEPUTEIBHBIME IPHOOPAMU CO BCTPOSHHBIMH MHUKPOIIPOLIECCOPAMH.
11. Wsmepwurens moxymsmuu BeraucautenapHbrin CK3 — 45.
12. T'eneparop CHTHaJIOB BEICOKOYACTOTHEIH, IporpaMmupyemsrii ['4 — 164;
13. Msmepurens ko3 dunneHTa cTosuel BOJIHBI 0 HAMIPSHKCHUIO, TAaHOpaMHbIH P2 — 73.

72

IpousBoacTBeHHAsI IPAKTHKA
Buasl pador
1. H3ydveHuHe TEXHOJIOIHU PETyITUPOBOYHBIX PabOT I PAAMOTEXHUUECKUX CHCTEM, YCTPOHCTB U OJIOKOB
2. M3ydeHue u coCTaBlICHUE HHCTPYKIMI MO PETYJIUPOBKE ISl PATHOTEXHUUECKHX CUCTEM, YCTPOUCTB U OJI0KOB

144

Oobs13aTebHAsA ayIMTOPHAS YuyeOHAs HATPY3KAa M0 KYPCOBOMY NPOEKTY
TemaTnka KypcOBBIX NPOEKTOB B 0OIIeM ciydae IOJDKHA OBITH HamlpaBlieHa Ha pa3padOTKy W pacyeT CXEeMbl WM
OTAEIHHOT0 KacKaaa paJnoNpPUEMHOT0 YCTPOHCTRA.

30

Bcero

1201
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4. YCJI0OBUA PEAINBALIIMU TPOPECCUOHAJIBHOI'O MOAYJIA

4.1. TpeOoBaHMS K MUHHUMAJIbLHOMY MATEPUATbHO-TEXHUYECKOMY
odecreyeHn 10

Peanu3zanus nmpodeccroHaibHOT0 MOYJISl IPEIoiaraeT HaTnyue y4eOHbIX
Jaboparopuii:

— DIEeKTpOopaguon3MEPEHUN

— PaguoTeXxHUYeCKHX LENel U CUTHAJIOB

— AHTeHHO-(PUIEPHBIX YCTPOMCTB U PaCTIPOCTPaAHEHHSI PaAHOBOJIH
— M cTOYHMKOB NUTAaHUSA

— Paguonepenarommx yCTporuCTB

— PagmonpueMHBIX yCTPONCTB

— MMnynbCHON TEXHUKHU U HU(POBBIX YCTPOICTB
Oo6opynoBanue jjadopaTopum u padoumnx Mect JadopaTopuu
DJIeKTpOpaaoOu3MepPeH Uil :

— DIEKTPOMEXaHUYECKUE BOJIBTMETPbI, aMIIEPMETPHI

— DJIEKTPOHHBIE BOJIBTMETPHI

— I'eneparopsl uamepurensHbix curaanos HY, BU, CBY

— TIporpamMmmupyembiii BBICOKOYaCTOTHBIN renepatop ['4-164

— HMnynbCHBIE TEHEPATOPHI

— DJEeKTPOHHbIE OCHHIIOTPpadbl OAHOIYUYEBbIE, ABYXITYyUEBbIE
— DJIEKTPOHHO-CYETHBIE YaCTOTOMEPBI

— W3MepuTenn HEIMHENHBIX UCKAXKECHUN

— TIpuGops! g u3mepenus napameTpos 1eneit rpynn E, P

— AHanIM3aTopkl CIIEKTpa

— HMcTOYHMKM MOCTOSSHHOTO HANPSIAKEHUS

— CrpaBOYHUKH TI0 AJIEKTPOPATUONIMEPUTEIBHBIM MTPUOOpamM
— Karanoru no paguousmMepuTenbHbIM Tprudopam
OoOopyaoBanue J1adOpaTOpum U pad0YMX MeCT J1A00PATOPUH
PaguorexHu4eCKHUX Hemneil U CUrHaJIO0B!

— DJIEKTPOHHBIE BOJIBTMETPHI

— I'eneparopsl uamepurenbHbix curianos HY, BU, CBY

— HMnynbCHBIE TEHEPATOPHI

— DJEeKTPOHHbIE OCHWILIOTPpadbl OAHOIYUYEBbIE, ABYXITYyYEBbIE
— DJIEKTPOHHO-CYETHBIE YaCTOTOMEPBI

Oo6opynoBanue JadopaTopuu U pado4ux MecT JadopaTopuu
AHTEHHO-(PUAECPHBIX YCTPONCTB M PACHIPOCTPAHEHHS PAINOBOJIH:
— YHuBEpcallbHbBIE JTA00PATOPHBIE CTEHIBI

— BoJIbTMETpBI YHUBEPCATIbHBIC 3JICKTPOHHBIC

— Xapakrepuorpadsi

— Kowmmbrorepsl

— AHTEHHBI C MEXaHU3MaMU BpalleHUs

— Halop pa3HOTUIHBIX aHTEHHBIX YCTPOUCTB

OobOopyaoBanue J1ad0paTOpum U pad0YMX MECT J1aA00PATOPUH



HNcToyHMKOB IMTAHMSA

— YHuBepcalibHbIE JTA00OPATOPHBIE CTEH/IbI

— DJIEKTPOHHBIE BOJIBTMETPHI

— DJEeKTPOHHbIE OCHHIIOTPpadbl OAHOTYUYEBbIE, ABYXITYyYEBbIE
OO6opynoBanue 1adopaTopuu U padbounx MecT JiadopaTtopum
Paauonepenawomux ycTpouCTB:

— MuKpOBOJIBTMETP

— W3mepurens MHAYKTUBHOCTH

— Usmepurens noOpoTHOCTH

— Mopaynometp

— JleBuometp

— Pamuocrtannun «Jleny

— YyeOnast nuTepaTtypa

— OCTsL, HOpMaTUBHBIE MaTEPHUAIIBI

Oo6opynoBanue jadopaTopuu U padouux MecT JadopaTopuu
PaguonpueMHBbIX YCTPONCTB!

— I'enepartopsl u3mepurTenbHbIX curHaios BY

— MuKpOBOJIBTMETP

— DNEeKTPOHHbIE OCHMIIOTPpadbl OAHOIYUYEBbIE, ABYXITYyUEBbIE
— Xapaktepuorpadsi

— Pagnonpuemuuk «Pura — 102»

OoOopyaoBanue J1a0OpaTOPUM U PA00UYMX MECT J1A00PATOPUH
MMy IbCHOM TEXHUKHU M HM(PPOBBIX YCTPOMCTB:

— DJIEKTPOHHBIE BOJIBTMETPHI

— DIIEKTPOHHBIE OCHMILIOTpadbl OJTHOIYUEBbIE, IBYXITyUEBbIC
— Muxpotpenaxepst MT-1804

— YueOHble MUKpOTIpoLiecCOpHBbIe KOMIUTEKTHI (YMK)

Peanuzanus po(eccuoHaNbHOTO MOy Mpeanoaaraet 0053aTENbHYIO
MIPOU3BOICTBEHHYIO IPAKTHUKY.

4.2. UudopmannoHHoe odecneyeHue 00yueHust

Ilepeuensn pPeKOMeHyeMbIX yueOHBIX U31AHUI, HNuTepHer-pecypcos,

JAOMOJTHUTEIbHOM JIUTEPATYPbI

OCHOBHBIE UCTOYHUKH:

1. KaranoB B.U. Pagnorexnunueckue 1nenu u curnanel: Yueouuk / B.M. Karanos. - M.:
AcademiA, 2018. - 224c

2. HedpenoB E.M. AnTeHHO-puaepHBIE YCTPOWCTBA W PACIPOCTPAHCHUE PATUOBOJIH:
VYuebnuk / E. U. Hedenos. - M.: Academia, 2016. - 320 c.

3. XpycraneB 3.A. NcTouyHUKHM TIUTaHUS paguoanmnapaTypbl: YueoHuk/ 3.A. Xpycraies,
C.B. Ilapdenos. — M.: Academia, 2009. 224 c.

4. T'onosun O.B. Pagmonpuemusie ycrpoicta: Yueb. mocodue / O.B. T'onoBuH. - M.:
['opsuas nmuaus-Tenexom, 2002. - 384c.

5. T'anbnepun M.B. Onektponnas TexHuka: YueOHuk/ M.B. Tanbnepun. - 2004; M.:
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OOPYM-UH®PA-M. - 303c.

6. KaranoB B.W. Pamuonepenaromue ycrporictBa: YueOnuk / B.M. Karanos. - M.:
AcademiA: UPIIO, 2002. - 288c.

7. bepukamBuiau B.II. MUmnynscHas texnuka: yued. nmocooue / B.II. bepukamBuau. -
M.: Axagemus, 2004. - 240 c.

8. YrpiomoB E.II. «[{udposas cxemorexuuka»: yued. nocooue / E.I1. Yrpiomos. — CII6.:
n3a. «bXB - CIIoy. 2005
JIOTIOJTHUTENIbHBIE HCTOYHUKU:

1. IIpoekTupoBaHHEe PaIUONPHEMHBIX YCTPOHUCTB: MeToanYEeCKHnE yKa3aHUs K KypCOBOMY
MPOEKTUPOBAHUIO N0 AUCHUIUIMHE "PaguonpueMHble ycTpoilcTBa" il CTYAEHTOB
cneruansHoctu 210306 "Pammoanmapatoctpoenue" / ETK; Cocr. 3.A. XeHkuH. -
Boponex: BI'TY, 2008. 38 c.

2. PagmoJloniMan — mopTai 3JIeKTPOHUKH, MUKPODJIEKTPOHUKH, PATUOTEXHUKU, CXEMBL. —
DnekTpoH. aaH. — Pexxum nocryna: http://www.rlocman.ru

3. PaguoJlexropuii — mopTan JeKUMN MO TEXHUYECKUM CHELHAIBHOCTSAM: AJIEKTPOHHKE,
PaAMOTEXHUKE, YHCICHHBIM  METOJAM, MHUKPODJIEKTPOHUKE,  CXEMOTEXHHMKE,
METPOJIOTUH, CXEMOTEXHHKE AHAJIIOTOBBIX AJIEKTPOHHBIX YCTPOMCTB, BEPOSTHOCTHBIM
METOJIaM aHajln3a, yCTpOHCTBaM rpuemMa u o0paboTku curHanos, ycrpoiictBam CBY u
aHTeHH,  LUU(POBBIM  YCTPOMCTBAM,  MHUKpPOIPOLIECCOPAaM,  3JIEKTPOTEXHUKE,
MPOCKTUPOBAHUIO PAJAMOINEPEAAIONINX M PATUONPHUEMHBIX YCTPONCTB U MHOIOE
apyroe. — DIeKTpoH. AaH. — Pexxum poctyna: http://www.radioforall.ru

4. Texunueckuii ¢opyM xypHaia «Pammo». — DnekTpoH. naH. — Pexum pocryna:
http://www.radio-forum.ru

4.3. O0mmue TpedGOBaHMS K OPraHU3aLMU 00Pa30BaTeILHOIO Npolecca

UteHue JeKIU TOKHO OCYIIECTBISATHCS B COOTBETCTBUU € pabouell mporpaMMon.
[Io kaxmoMy W3 pa3leiaoB MPOYUTAHHOIO MaTepuajia IeliecooOpa3sHO MPHUBECTH
VOPKHEHUS W/UJU 3a/1a4d ¢ IPUMEPAMH UX peleHus. YacTh TEOPETUIECKOro MaTepuaia
JOJKHA OBITh OTHECEHA Ha CaMOCTOSITENIbHYIO TPOpabOTKy cTyaeHTaMu. McuepnbiBaroye
CBEICHMS O COJEp)KaHUU TeM (pa3[esoB) JEKUMOHHBIX 3aHATUH MOXHO HalTH B
PEKOMEHIyEeMBIX JIJISl U3yUEHUsI MOy Il yUeOHUKaX.

JlabopaTtopHble M NpPaKTHUYECKUE 3aHATHS TNPOBOAATCA B Jabopatopusix. Ha
MPaKTUYECKUX U JIA0OpATOPHBIX 3aHATUAX Tpynma JenuTcs Ha mnoarpynmel. K
BBINIOJIHEHHUIO JIa0OpaTOpHOU pPadOThl CTYNEHTHl JAONYCKAIOTCS MNpPHU HAJUYMH Yy HHUX
MOATOTOBJICHHBIX OJAaHKOB OTYETOB M IOCJE YCIEIIHOTO OTBETa Ha BOIPOCHI, 3aJaHHBIC
MPEnoIaBaTesieM 1Mo COOTBETCTBYIOMIEH Teme. OTueThl opopmitsitoTes no npuHAToil B ETK
¢dopme. PaboTta cunMTaeTcsi MOJHOCTHIO BBINOJHEHHON MOCIE MPOBEACHUS HEOOXOIUMBIX
AKCIIEPUMEHTAJIbHBIX UCCIEA0OBAHUM U 00pabOTKU Pe3yIbTaTOB UCCIEIOBAHUSI.

Tekymuii KOHTPOJIb OCYIIECTBIISIETCS HA KOHTPOJIBHO- YYETHBIX 3aHATHUSX YCTHO IO
VHJIABUAYAJIBHBIM BOIPOCAM WM IMCHMEHHO.

B mnpomecce pabGoTbl Hajg KypCOBBIM MPOEKTOM OOYYaIOIIMMCS OKa3bIBAOTCS
KOHCYJIbTaIMK. TeMaThka KypCcOBBIX MPOEKTOB B O0IIIEM ClTydae JOJKHA OBITh HalpaBJieHa
Ha pa3paboTKy M pacdyeT CXeMbl WIIM OTJENBHOIO KacKa/ia pauoNpUeMHOr0 YCTPOICTBa.

[Tpaktuka npoBoauTcs Ha 6a30BoM npeAnpusITH OAO «DIEKTPOCUTHAI.
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http://www.radio-forum.ru/

OCBOEHHIO JTaHHOTO MOAYJSl JOJKHO TMPEIIIECTBOBATh HU3YUYEHHE CIIEIYIOUIUX
muciuiuine:  «MHxenepHas rpadukay, «IJIEKTPOTEXHUKA», «INEKTPOHHAS TEXHUKAY,
«DNEeKTPOPATUOU3IMEPEHUS»

4.4. KaapoBoe o0ecnieueHne 00pa3oBaTebHOIO nmpouecca

TpeboBanus k KBaM(pUKALUK TEJATOTMUYECKUX KaJpoB, 00ECIEUNBAIOIINX O0yUEHHUE 1O
MEXIUCIHUIUIMHAPHOMY Kypcy (KypcaM): MHXEHEPHO-TIEJAarOrH4ecKuii COCTaB: HAMYUE
BBICILIETO MPO(ECCHOHAIBHOTO 00pPa30BaHUs, COOTBETCTBYIOIIEIO MPOPUII0 MOIYIIS
«Hactpoiika W peryiampoBKa paJUOTEXHUYECKUX CHCTEM, YCTPOMCTB U OJIOKOB» H
criennaIbHOCTH «PaanoanmnapaTtocTpoeHue».

TpeboBanust Kk KBaTHPHUKAIUU MEAATOTUIECKUX KAAPOB, OCYIIECTBISIIOIIMX PYKOBOICTBO
MPAKTUKOW: WHKEHEPHO-TIEJArOrM4eCKuil COCTaB: AUIUIOMHUPOBAHHBIE CHELUATHCTBI —
IpenojaBaTesid MEXAUCHMILUIMHAPHBIX KYpCcOoB, a TakK K€ MacTepa: Hamuuue 4-5
KBAJIM(UKALIMOHHOTO ~ pa3psia ¢  00sA3aTeIbHOM  CTaXKUPOBKOM B MHPOQUIBHBIX
OopraHu3alMsX He pexe 1-ro pasa B 3 roxa.
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5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHU _
INPOPECCHUOHAJIBHOI'O MOAYJIA (BUAA ITPOPECCHUOHAJIBHOHN

NESITEJbHOCTH)

Pe3yabTaThl (OCBOEHHBbIE
npodeccuoHaJIbHbIE
KOMIIETEeHIIHH)

OcHOBHbIE NMOKA3aTeJIN OIEeHKH
pe3yJabTara

(I)OPMLI U ME€TOAbI KOHTPOJIA U
OI€HKH

IIK 1. HactpauBath u
PETYIIUPOBATH MapaMeTPhl
PaMOTEXHUYECKHX CHCTEM,
YCTPOMCTB M OJIOKOB.

- CO3J]TaHNE UHCTPYKIIMHU I10
pPEeryJaupoBKe PaMOTEXHUYECKUX
CUCTEM, YCTPOUCTB U OJIOKOB

OT3bIB pyKOBOAMTEIIS IIPAKTHKU
Onenka 3aimTsl KypcoBOTro
pOeKTa

IIK 2. AnanusupoBatb
ANEKTPUUYECKUE CXEMBI
PaMO3JICKTPOHHBIX
531 (SUN5078

- MPOEKTUPOBAHUE CXEMBI
PaMORIICKTPOHHOTO U3/ICIIHS.
- IEMOHCTpAIUs 3HAHUI
ANMEKTPUUYECKUX CXEM
PaIMOdIEKTPOHHBIX U3/ICTTUH.

OrueHKa 3a1HUThl KYpCOBOTO
MPOCKTa

OueHka Ha dK3aMeHax 10 pasJenam
poeCCUOHATTBHOTO MOIYJIS

IIK 3. Ananu3upoBathb
IIPUYKHBI Opaka U
MPOBOAMUTH MEPOIIPHUATHS 110
UX YCTPaHEHHUIO.

- 000CHOBaHME MMPUYKH Opaka
- IEMOHCTpaLys MEPONPUATHH 110
ycTpaHeHHIo Opaka

OT3bIB pyKOBOAMTEIS IPAKTUKU
OT3BIB pyKOBOAUTEIIS MPAKTUKU

q)OpMBI N MCTOJbI KOHTPOJISI 1 OUCHKHU PC3YJILTATOB O6y‘{eHI/I}I JOJIDKHBI ITO3BOJIATH
IIPpOBCPATL Y 06yqa1011114xc;1 HC TOJBKO C(bOpMI/IpOBaHHOCTI) HpO(i)eCCI/IOHaJIBHBIX
KOMHGTCHHHﬁ, HO 1 pa3BUTHC O6H_[HX KOMHGTGHL{Hﬁ )51 O6€CH€‘-II/IBaIOH_[HX 50,4 YMGHI/If/'I.

Pe3yabTarsl
(ocBOeHHBIE 001IIHE
KOMIIETEHIMH)

OcHoBHbBIE MOKA3aTeIN
pe3yabTaToB NMOATOTOBKH

®opMbI U METOAbI KOHTPOJIS

OK 1. ITonumarts
CYLIHOCTb U COLUATIbHYIO
3HAYUMOCTb CBOEU
Oynymeii npodeccuu,
MIPOSIBIIATH K HEU
YCTOMYMBBIA HHTEPEC.

- IEMOHCTpAIIHs HHTEepeca K
Oynymeii npodeccumu.

HabmtoneHue npu BHIIOIHEHUT
paboT Mo mpaKTHKE.
OT3BIB pYKOBOJUTENS IPAKTUKU

OK 2. OpranuzoBsIBaTh
COOCTBEHHYIO
JesTeIbHOCTb, BEIOUPATh
TUIIOBBIE METOJIBI U
CIOCOOBI BBITTOJTHEHHS
npo¢eCCHOHANBHBIX 3a]1a4,
OLIEHUBATh UX

3¢ PEeKTUBHOCTD U
KAaueCTBO.

- o0ocHOBaHME BbIOOpa U
MIPUMEHEHHUSI METOJIOB U CIIOCOOOB
pereHust mpohecCHOHaIBHBIX
3a/1a4 B 00J1aCTH pa3paboTKu
TEXHOJIOTUYECKUX MPOIIECCOB;

- IeMoHcTpanus 3pPeKTUBHOCTH
Y Ka4yecTBa BBITIOTHEHUS
npo¢eCCHOHANTBHBIX 3a]1a4.

HabmtoneHue npu BHIIOIHEHUT
paboT Mo MpaKTHKE.
OT3BIB pYKOBOJIUTENS IPAKTUKU

Habutoienne npy BBIOTHEHUH
paboT Mo MpaKTUKE.
OT3BIB pYKOBOJIUTES IPAKTHKH

OK 3. IIpuanmars
peleHus B CTAaHJApTHBIX U
HECTaHIAPTHBIX CUTYAITHSIX
Y HECTH 32 HUX
OTBETCTBEHHOCTb.

- IEMOHCTpAIs CTOCOOHOCTH
MIPUHUMATh PEIICHUS B
CTaH)IapTHI)IX n HeCTaHJIapTHI)IX
CUTYaIUSIX W HECTH 32 HUX
OTBCTCTBCHHOCTB.

Hab6mronenne mpu BBIMIOTHEHUN
paboT Mo mpaKkTHKE.
OT3bIB pYKOBOJIUTEIISI PAKTUKH

OK 4. OcymiecTBisiTh
MOMCK ¥ UCIIOJIb30BAHUE
uHopManuy,

- HaXOKJIEHUE U UCIIOJIb30BaHUE
uHpopmanuu 11g 3¢pHEKTUBHOTO
BBINOJIHEHUS TPO(HEeCCHOHAIBHBIX

Habmroienne Ha MpakTUYECKUX U
1a00paTOPHBIX 3aHATUSX TTPU
BBITIOTHEHUH paboT
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HEOOXO0IUMOM IS

3¢ HEKTUBHOTO
BBITTOJTHEHUS
npodecCHOHATBHBIX 3a]1ad,
npodecCHOHAIBHOTO U
JMYHOCTHOTO Pa3BUTHSL.

3a/1a4, Tpo(ecCHOHATLHOTO U
JIMYHOCTHOI'O pa3BUTHA.

OK 5. Ucnonp30BaTh
MH(POPMAIMOHHO-
KOMMYHHUKAITMOHHBIC
TEXHOJIOTHH B
npo¢eCCHOHATBHON
JCSITEILHOCTH.

- IGMOHCTpAIINSI HABBIKOB
WCIIOJIb30BaHUS WH()OPMAIIMOHHO-
KOMMYHHKAI[HOHHBIC TEXHOJIOTHU
B IpodecCHOHATBHOM
JeSATEIbHOCTH.

Hab6moieHne Ha mMpakTUIECKUX U
1a00paTOPHBIX 3aHATUSX TIPU
BBITIOJTHEHUH Pa0bOT

OK 6. PaGorats B
KOJUIGKTHBE U B KOMaH/IE,
3¢ pexTUBHO 00IATHCS

C KOJUIETaMH,
PYKOBOJICTBOM,
OTPeOUTENSIMHU.

- B3aMMOJICHCTBHE C
oOyJaronumucs,
MPEeToIaBaTeIIMI U MacTepaMu B
X0J1€ 00y4YEeHUsI.

Ha0mroieHne mpu BBINOTHEHHU
paboT Mo mpakTuKe.
OT3bIB PyKOBOAUTES IPAKTUKU

OK 7. bpats Ha ce0s
OTBETCTBEHHOCTH 3a
paloTy YIEHOB KOMaH/Ibl
(MOJYMHEHHBIX), pe3yJIbTaT
BBINOJIHEHUS 3aJIaHUH.

- IPOSIBJICHUE OTBETCTBEHHOCTH 3a
paboTy MOAYMHEHHBIX, PE3YJIbTAT
BBITNIOJIHEHUS 3aaHUH.

HaG:mroienne npu BBIOTHEHUH
paboT Mo IpaKTHKE.
OT3BIB pYKOBOJUTENS IPAKTUKU

OK 8. CamocTosITeNnBHO
OTIPENIeNIATh 3a7auu
pohecCHOHATLHOTO |
JMYHOCTHOTO PAa3BUTHSA,
3aHUMAThCSI
caMo00pa3oBaHUEM,
OCO3HAHHO IJIAHUPOBATH
MIOBBILIICHUE
KBaJIM(DUKAIIH.

- IUTAHUPOBaHKNE 00yUYaArOIIUMCS
MOBBILICHUS TNYHOCTHOTO U
KBTU(DHUKAITMOHHOTO YPOBHSI.

Habutoienue npy BbIIOJHEHUH
paboT 1Mo MpaKTHKE.
OT3BIB pYKOBOJIUTES IPAKTUKH

OK 9. OpueHTHpOBaTHCS B
YCJIOBHUSIX YaCTOW CMEHBI
TEXHOJIOTUH B
npo¢eCcCuOHAIBHON
JESATEIbHOCTH.

- IPOSIBJICHHUE UHTEpeca K
HHHOBAIIUSIM B 00J1acTU
npodeccnoHanbHOM
JIEATEIBHOCTH.

HabmtoneHue npu BHIIOIHEHUH
paboT Mo MpaKTHKE.
OT3BIB pYKOBOJUTENS IPAKTUKU

OK 10. UcnionmuaTh
BOMHCKYIO 00513aHHOCTb, B
TOM YHCJIC C IPUMEHEHUEM
MOJTYYCHHBIX
po¢eCCUOHATBHBIX
3HAHUU (7151 IOHOIIIEH).

- I[eMOHCTpaIII/Ifl TOTOBHOCTH K
HUCHOJHEHUIO BOUHCKOU
00513aHHOCTH.

JInunsie Oecennl
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