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1. IlepevyeHs MJIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHS MO JUCHMUILIMHAM, COOTHECEHHBIX C
IUVIAHUPYEMBbIMH  pe3yJbTATAMH  OCBOeHHMsI  00pa3oBaTe/IbHOIl  NMPOrpaMMblI
O0akajaBpuara

PaGouas mporpamma mo JUCHUIUIMHE «YCTpPOICTBa TeHEpUPOBAHUS U (HOPMUPOBAHUS

CUTHAJIOBY» SIBIIIETCS. COCTaBHOW 4YacThl0 OCHOBHOM MpPO(eCcCHOHATBHOW 00pa3oBaTeIbHON

MPOTrpaMMBbl IO HaIpaBJICHHUIO MOATOTOBKH MHxkEHEepoB 11.05.01 «PaguoTexHUYecKue CUCTEMBI

U KOMIUIEKCHI», pa3pabOTaHHOH B COOTBETCTBHH C DenepaabHbIM TOCyIapCTBEHHBIM

00pa3zoBaTeNbHBIM CTAHJIAPTOM BBICIIETO OOpa30BaHMs MO HampapiieHHio moarotoBku 11.05.01

«PannoTeXHUYECKUE CHCTEMBl M KOMIUIEKCH» (YpPOBEHb CIELUUAINTETA), YTBEPKICHHBIM

npuka3zoM MuHoOpHayku Poccuu ot 11.08.2016 . Ne 1031.

Heab u3yyeHus TMCHUILVIMHBI: TOXy4eHHE (YHIAMEHTAIBHOTO MPO(hEecCHOHATBLHOTO
00pa3oBaHus, CIOCOOCTBYIOIIETO JallbHEHIIIEMY Pa3BUTHUIO JTUYHOCTH.

3azaun OCBOEHUS TUCLUIUIMHBI PACIpENEIeHbl MEXAY 8 €€ MOAYISIMHU, U3y4YaeMbIMU B
6-M u 7-M ceMecTpax 1mo o4Hou popmam oOydeHHUS.

3agauu moayas 1: u3yuuTh 0COOEHHOCTH pabOThl U pacueTa reHepaTOPOB C BHEIIHUM

Bo30yxkaeHnem (I'BB), pexumpl ux paboOThl, Harpy304HYIO CIOCOOHOCTH, IpaBHJA IOAAYU

NUTaHUS HAa BBIXOJHBIE JJIEKTPOJbl AKTHUBHBIX 3JIEMEHTOB M CMELICHMS] HA YIPABISIOLINE

SIEKTPOIBIL.

3agaun mMoayJsi 2: pa3o0paThCs B Pa3sHOBHUIHOCTSAX U CIIOCO0aX MOCTPOCHHS IICTICH
cornmacoBanuss ' BB 1o BBIXOAHOMY 3JIEKTpOJY C HArpy3Kkoil, a Takke APYrUMHU 3aJadaMu,

KOTOpBIE HaKJIaJbIBAIOTCS Ha LENU COIJIaCOBaHMS, HU3YYHUTh METOJbl pacyeTa Lenei

COTJIaCOBaHUSI.

3agaun moayas 3: pa3oOparbcs B croco0ax IOCTPOCHHSI YMHOXKHUTEICH YacTOTHI,
crocobax uX TMOCTPOCHHS B Pa3lWYHBIX YACTOTHBIX JHAla30Hax, U3YyYUTh METOABl pacuera

YMHOXXHTEJIEH YaCTOTHl 1 OCOOCHHOCTH PaOOTHI LIEMEl COrIaCOBAHUSI.

3agauu MoayJisl 4: U3y4UTh CIOCOOBI CYMMHPOBAHHUS U JENEHUS MOIIHOCTH, a TaKXKe
3a/la4d, KOTOpBIE PpELIAIOTCS IPU CYMMHUPOBAHUHU, pazodpaTtbcsi M YMETh pPAacCUUTHIBATH

MOCTOBBIE YCTPOMCTBA CYMMHUPOBAHUSI W JAEJIEHHS MOLIHOCTH JJIsi PA3JIMYHBIX JMAala30HOB

4acToT.

3agaun MoayJsl S5: M3y4YHTh CHOCOOBI TOCTPOEHUS M pacyeTa aBTOTEHEPATOPOB
rapMOHMYECKHX KojeOaHuM, crocoObl cTabMiIM3allMi MX YacTOThl, a TaKXkKe 3aJayd, KOTOphIE

MOTYT BBITIOJHSTH aBTOTEHEPATOPHI.

3agaun  moayast 6: U3yuuTh CIOCOOBI CTAa0WIM3alMM 4YacTOThl HpH  pabore
aBTOTEHEPATOPOB B JAMAINa30HE€ YacTOT U pOJIb aBTOT€HEPATOPOB B CHUHTE3aTOPaxX 4YacTOTHI,

METOJIbl MOCTPOECHUSI CHHTE3aTOPOB, UX CTPYKTYPHbIE M (DYHKIIMOHAIbHBIE CXEMBbI, CIOCOOBI

pacyera COCTaBHBIX YaCTE€W CUHTE3aTOpA.

3agaun moayJasi 7: WM3YYUTh CHOCOOBI MOAYJSIIMUA BBICOKOYACTOTHBIX KOJIEOAHUU C

LEeNbI0  Iepeaud  MHPOpPMalUUM MHOTPEOUTEN0, OCOOEHHOCTH IOCTPOEHUS U pacyera

AMIUIUTY/IHBIX, YaCTOTHBIX ()a30BbIX MOAYJISITOPOB, CIIOCOOBI (POPMHUPOBAHUS OIAHOIOJIOCHOIO

CUTHaja u paboTy TeHepaTOPOB B PAAHOUMITYIbCHOM PEKUME.

3agaun moayass 8: M3yuyUTh U HAYYUTHCS PACCUUTHIBATH CTPYKTYPHBIE CXEMBbI

MEepPEeaTUNKOB PA3JIMYHOTO HAa3HAYEHUsT M JPYrue TIeHepaTOpHbIE YCTPOICTBA C Y4ETOM

tpeboBanuii ['OCT, Hopmanmelt u  oOecrieunBaThb  TpeOOBaHUS  AJIEKTPOMArHUTHOU

COBMECTHUMOCTH

Koapbl Copnep:xanue Ilepeyens NIaHUPYeMBIX pe3yJbTATOB 00y4eHHs
KOMIIETeHIIUH KOMIIeTeHI Ui MO JUCHHILTHHE
I1K-1 Crnoco0HOCTE 3HaTh PAcCCUMTHIBATh  Pas3UYHBIE  YCTPOWCTBA

JACJICHHUA U CYMMHPOBAaHUS MOIIHOCTH, PEHIATh C

OCYLICCTBIIATH aHAINU3 .
NOMOIIBIO 3TUX YCTPOHUCTB PA3IMYHBIC TCXHUYCCKHUE

COCTOSIHUSA HAYYHO-

» OpoONeMbl,  CBS3aHHBIE  C MOBBILICHUEM
TEXHUYECKON NPOOIEMBI, HAJEXKHOCTH, TEXHOJOTMYHOCTM U  CHU)KEHUE
ONPENENATh UETU U CTOMMOCTH Pa3paboTKu.

BBIIIOJIHATH HOCTaHOBKy Bnagete OCHOBHBIMH MeETOIAMH TIOCTPOCHUA




3a/1a4¥ MPOECKTHUPOBAHUSI.

BO30yIUTENCH TE€HEepPaTOPHBIX YCTPOUCTB
CcrocoOHBIX 00ecIeurnBaTh BBICOKYIO CTaOMIIBHOCTD
YacTOTHl BBICOKOYACTOTHBIX KONcOaHMH Kak Ha
(MKCHPOBaHHOM YacTOTE, TaK U B AUATIA30HE.

YMmetrs GopmynupoBaTh W pemiath 3agadd
nepeaaud WHOOpPMAIMU TIOTPEOUTENIO C
pa3IMYHBIMH BUJIAMU MOJTYJISIIHH,
NPOBOJUTH pPacyeThl MOAYJSATOPOB AM,
UM, ®M, M, o1HOIIOJIOCHOI'O CUTHAJIa

I1K-2 3HaTh paccuuThIBaTh  pPAa3IUYHBIE YCTpOMCTBa
JIeTICHUs ¥ CYMMHUPOBaHHUSI MOIIHOCTH, peIIaTh C
MOMOIIBIO 3THX YCTPOHCTB PAa3IMYHBIC TEXHUUCCKUE
npoOieMbl,  CBA3aHHBIE  C MOBBIIICHUEM
CriocoOHOCTE pa3pabaTeIBaTh HAJIOKHOCTH, TEXHOJIOTWYHOCTH W  CHIDKCHHE
CTPYKTYpHBIC U (yHKIIHOHAJIBHBIE | CTOUMOCTH pa3paboTKH.
CXEMBI PaJHOICKTPOHHBIX CUCTEM | Braners OCHOBHBIMH —MeETONaMH HOCTPOCHHS
U KOMIUIEKCOB, a TAaKXKe BO30OYyaUTENeH TeHEePaTOPHBIX YCTPOHCTB
TMPUHIUITUAIIBHBIC CXEMbI CIOCOOHBIX O6CCHC‘H/IB3TI) BBICOKYIO CTa6I/IJ'H:-HOCTI)
PanuodIEKTPOHHBIX YCTPOMCTB € YacTOThl BBICOKOYACTOTHBIX KOJEOaHMH Kak Ha
MIPUMEHEHHEM COBPEMEHHBIX (MKCHPOBaHHOM YacTOTe, TAK U B AUATIa30HE.
CAIIP u makeToB NPUKIATHBIX Ymets hopMmynupoBaTh W pemiaTh 3aJauu
TpOTpaMM. nepeaay MHPOpPMALUU TMOTPEOUTENIO C
Pa3 INYHbIMHA BUIaMHn MOAYJIAINHU,
MPOBOJIUTh PaCYEeThl MOIYIATOPOB AM,
UM, ®M, UM, 0aHOIMOIOCHOI'O CUTHAaJIa
T1IK-6 3HaTh  pacCUMUTHIBATh  PaA3JIMYHBIE  YCTPOMCTBA
JeJeHHs W CYMMHpPOBAaHHMS MOIIHOCTH, pelaTb ¢
MOMOILBIO 3THX YCTPONCTB Pa3IMYHbIC TEXHUUCCKUE
HpO6HeMLI, CBA3aHHBIC C IIOBBIIICHUEM
CriocoOHOCTh pa3pabaThIBaTh HAJe)KHOCTH, TEXHOJOTUYHOCTH U  CHUXKCHHE
1 (POBBIE PATUOTEXHUUYECKUE CTOMMOCTH Pa3paboTKH.
yCTpoiicTBa Ha 6aze Bnanerp OCHOBHBIMH METOJAMU MIOCTPOEHHUS
MHKPOIIPOLIECCOPOB U BO30yAUTENEH TE€HEPATOPHBIX YCTpOMCTB
MHKPOITPOLECCOPHBIX CXEM U CIOCOOHBIX O0ecreunBaTh BBICOKYIO CTaOWIIBHOCTB
POrPaMMHPYEMBIX JIOTHYECKUX YacTOTBl BBICOKOYACTOTHBIX KOJICOAHMHA Kak Ha
HHTETPAIIbHBIX CXEM C (UKCUPOBAHHO YacTOTe, TAaK U B AUANA30HE.
UCHOJIb30BAHHEM COBPEMEHHBIX VYMmers hopmynupoBaTh U pelIaTh 3aqadu
TaKCTOB HPHITTAZIHBIX IPOTPAMM. | prepeniaun  MHMQOpPMAIIMH  TIOTPEOUTENIO C
pa3IuYHbBIMU BUJIaMU MOy,
IIPOBOAMTH pacueTsl MOAYISTOPOB AM,
UM, ®M, UM, o1HOIIOJIOCHOI'O CHTHAJIa
T1K-8 3HaTh paccUUTHIBATh  pPA3IUYHBIE yCTPOMCTBa

CrocoOHOCTh BBINOJIHATE
MaTeMaTu4eCKOC MOACINPOBAHUC
00BEKTOB U IIpoueccoB 1o
THUIIOBBIM ME€TOJHMKAaM, B TOM
YHUCJIC C UCTIOJIB30BaAHUEM
CTaHJAPTHBIX ITaKECTOB
TIPUKIIATHBIX ITPOTPaAMM.

JICJICHUSI U CYMMHPOBAHHS MOIIHOCTH, PeHIaTh C
MTOMOIIBIO 3TUX YCTPONCTB Pa3IMIHbIC TEXHUICCKUE
mpoOJeMbl,  CBSI3aHHBIE  C MOBBIIIICHHEM
HAJE)KHOCTH, TEXHOJOTHYHOCTH U  CHH)KCHHE
CTOUMOCTH Pa3padOTKH.

Brnagers OCHOBHBIMH  METOJaMHU MOCTPOCHHS
BO30yAHTEICH TCHEePAaTOPHBIX YCTPOUCTB
CHOCOOHBIX 00ECIeunBaTh BBICOKYIO CTaOWMIBHOCTH
YacTOTHl BBICOKOYACTOTHBIX KonebaHuil Kak Ha
(UKCUPOBAHHOM 4aCTOTE, TaK U B HAaIa30HE.
YMmeTb GopMynHpoBaTh M pelaTh 3a1a4yu
nepeaadud WHOOpPMAIMK TIOTPEOUTENIO C
pa3siiInuHbIMU BUaMu MOAYJIAINHU,
MIPOBOJIUTH pacyeTsl MOAYJIATOpPOB AM,

UM, ®M, M, 01HOIIOJIOCHOI'O CHTHaJIa




2. Mecto aucunminnsl B ctpykrype OITIOII

Hucnurnmuna «Y cTpoiicTBa reHepupoBaHus U (GOPMHUPOBAHUS CHTHAJIOB» OTHOCHUTCS K
BapHAIMOHHOW YacTu 0yioka Nel MUCIUIUIMH OCHOBHBIX MPOQECCHOHATBHBIX 00pa30BaTEIIbHBIX
nporpamm  OOIIl  «PaawosnexkTpoHHBIE CcHUCTEMBbl mepenadn  uHbopmaruuy», OOII2
«PagnocucremMbl W KOMIUIEKCHl yrpaieHus», OOII3 «PaguoHaBUrallMOHHBIE CHCTEMBI U
koMmIuiekcel», OOII4  «PammosnekTpoHHas OoprOa» IO  HANpaBICHUIO  MOATOTOBKHU
akagemuueckoro crenuaauTera 11.05.01 «PagrnoreXxHM4YecKre CUCTEMBI 1 KOMIUIEKCHIY.

CrynenTel, oOydJaromgecs IO JaHHOW JUCHUIUIMHE  JO/DKHBI 3HATh OCHOBHBIC
dusnyecKue SBICHUS B TEHEPATOPHBIX YCTPONCTBAX W METOMABI X aHAJIM3a M pacdyeTa U JIPyrux
COCTaBHBIX uYacTed. JlucuurmHa omupaeTcss Ha 3HAHUAX, IOJYYCHHBIX IMPH H3YYCHUHU
aucuuiinH - «TeopeTuueckue OCHOBBI JJIEKTPOTEXHUKH»,  «PaauorexHuyeckue uenu u
CUTHANB», «OJNEKTpoHHKa», «OCHOBBI Teopuu Kojebanuii B PT», a Takke oOme
oOpa3oBarenbHbIX AUcUUILIUH (Boicias Mmatemarnka, @u3nka).

JuciunauHa «YCTpoWCTBa TEHEPUPOBAHUS W (POPMUPOBAHUS CUTHAJIOBY SBIISCTCS
OCHOBOM 71l JAJbHEHIIEr0 M3Y4eHUs! MUCHUILIUH MPOPECCHOHAIBHOIO IHMKJIAa M MOATOTOBKHU
BBIMTYCKHON paOOTHI.

3. O0beM AUCUHMILIMHBI B 324€THBIX eJUMHULAX C YKa3aHHEM KOJHYeCcTBA aKaJleMHYeCKUX
YacoB, BbIIEJEHHbIX HA KOHTAKTHYI0 padory oOydaroluxcs ¢ npemnogasarteiem (1o
BH/IaM 3aHSATHIT) 1 HA CAMOCTOATEIBHYI0 Pa00Ty 00y4arommMXcs

OO61ast TpyA0€MKOCTh IUCLHHUIUIMHBI COCTaBIsIEeT 5 3a4eTHbIX eauHull (1804acoB).

Cemectp 6

Henens 16 Hroro
Bun 3agsaTuii yI pn yI pn
Jlexun 32 32 32 32
IIpakTnueckue 16 16 16 16
KoncynbrupoBanue | 2 2 2 2
nepeJ 9K3aMEeHOM

JlaboparopHbie 16 16 16 16
paboThI

WNuag xontakTHas 0,65 0,65 0,65 0,65
paborta

Uroro ayx. 50,65 50,65 50,65 50,65
Cawm. Pabora 71,3 71,3 71,3 71,3
Yacel Ha KOHTpOJIbL | 26,35 26,35 26,35 26,35
Hroro 180 180 180 180

4. CoaepkaHue IMCUMIUIMHBI (MOAYJIfl), CTPYKTYPHMPOBaHHOe MO TemaMm (pasaeiam) c
yKa3aHHeM OTBEJACHHOI0 HA HUX KOJIHYeCTBA aKaJleMHYeCKHX YaCOB H BHA0OB Y4eOHBIX
3aHATHH

B cTpykTypHOM OTHOIIEHHH ITPOrpaMMa IIPEICTaBICHA CIEIYOIMMHA MOAYJISIMU:

Mopayas 1. 'eHepaTopbl ¢ BHEIIHUM BO30YXKIECHHUEM.

Moayas 2. CorjacoBaHHWe TE€HEpPATOPOB C BHEIIHUM BO30YXICHHEM C OKOHEUHOM
Harpy3Kou.

MOI[y.TIb 3. YMHOXHUTEIN U ACIIUTECIN YaCTOTHI B TCHCPATOPHBIX YCTpOﬁCTBaX.
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Mopnyas 4. CyMMHpOBaHUE U JIEJIEHUE MOIIHOCTH B F€HEPATOPHBIX YCTPOUCTBAX.

Monyab S. AstoreHeparopbl (Al') rapMoHMUYECKHMX KoJieOaHUW W CTaOMIM3aIus

qaCTOTHI.

Moayab 6. Crabunuzanus 4acToThl KosiieOaHWW B aumana3zoHe 4actorT. CHHTE3aTophl

4aCTOTHEI.

Moayas 7. Moaynsmus BBICOKOYACTOTHBIX KOJICOaHMIA.

Monyae 8. CTpyKTypHbIE CXE€Mbl NEPEAATYMKOB PA3JIMYHOrO HazHadyeHus [IpoGnema
YCTOMUYMBOCTU F€HEPATOPHBIX YCTPONCTB

4.1 Coagepxanmne TUCUMIJIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiam)

Pasznen nucuunanHbI

Conep:xanue pasjiena

(Mmoayns)

1-it moayab Kpatkas wucropuueckas cnopaska. Mcropudeckas

I'enepamopui c eHewHum | cipaBka. Kiaccupukanust TeHEpaTOPHBIX  YCTPOWCTB,

6030)21cOeHUeM. OCHOBHBIE TEXHUUYECKUE U JKCIITyaTalluOHHBIE

1.1.  OcHOBHBIE  TEXHHYECKHE | XapaKTepUCTUKH. (OCHOBHbIE W TMOOOYHBIC W3IYUCHUS

XapaKTEpUCTUKU  TEHEPATOPHBIX | IEPENaTYMKOB. ITpo6nembl 3JIEKTPOMarHUTHON

YCTPOMCTB coBmecTuMOoCTH. [Ipocreiime CTpyKTypHBIE CXEMBI PaIio
IIEpEelaTYNKOB C aMIUIMTYIHOM, YIJIOBOM, HMMITYJIBCHON
Moxyisuued.  HasHadeHume — OTHENBHBIX — KacKaJoB.
CoBpeMeHHBIN OAXO0 K IPOEKTUPOBAHUIO FEHEPATOPHBIX
YCTPOMCTB.

1.2. Teneparopsl C BHEIIHUM ['enepatopsl c BHEIIHUM BO30YX/ICHHUEM.

B0o30ykaeHunem (['BB)

O06o0Omennas cxema I'BB, Ha3HaueHHe ero BXOJHBIX U
BBIXOJHBIX LIETE, OCHOBHBIE SHEPreTUYECKUE TTOKA3ATEIN
I'BB. Tunbel npumeHseMBIX aKTUBHBIX M IIACCUBHBIX
9JIEMEHTOB, 00JIacTH MPUMEHEHUS AaKTUBHBIX U
ITACCUBHBIX AJIEMEHTOB Pa3JIMYHOrO BUJA.

CraTtndeckue XapaKTepUCTUKHN aKTHUBHBIX JJIEMEHTOB
(AD) Tpex MOJIOCHOrO TUMA, WX ANMpPOKCUMAIIUs, BBIBOJ
OCHOBHOTO ypaBHeHHUs1 AD. OcHoBHOe ypaBHeHHe ' BB Ha
MOHM)KEHHBIX YacTOTax, JUHAMUYECKHE XAPAKTEPUCTUKHU
I'BB, pexumsl ['BB. VYpaBHeHHe KOCHHYyCOMIAIbHON
MMIYJIbCHOM IOCIEA0BAaTEIbHOCTH TOKOB. Harpy3ouHbie
xapaktepuctukn ['BB. BpIBog OCHOBHBIX pacueTHBIX
COOTHOILEGHUH JUIsI KpUTHUECKOro pexkuma pabotsl ['BB.
Pexomenparuu o BEIOOPY yrila OTCEUYKH. DKBUBAJICHTHBIE
CXEMBbl TpPaH3UCTOPOB Ha IIOHMKEHHBIX U BBICOKUX
yacTtoTax. YacTOTHbIE CBOWMCTBAa TpaH3UCTOPOB. Pacuer
TpaH3ucTopHbIX [' BB Ha BbICOKMX yacTOTax.

1.3. Illenu nuTaHusS U CMEUICHUS B

Ilenn nwuranus ['BB  BeixogHOro nsnektpoma B




reHeparopax

TeHEPATOPHBIX KacKajgax MepeNaTInKoB, OCOOCHHOCTH HX
nocrpoeHusi. TpeOoBaHuss K uensM nurtanud. llenu
MUTAaHUS  BCIOMOTATEIbHBIX  3JEKTPOJAOB  AKTHUBHBIX
JJIEMEHTOB (PKpaHHOM, 3alllMTHON CETOK, LIeNH Hakala
nami). OpraHu3anust CMEIICHHST Ha  YIIPaBJISIOMEM
3IEKTPOJIE. DukcUpOBaHHOE, aBTOMAaTHYCCKOC i
KOMOMHHUpPOBAaHHbIE BHUJbI cMelleHus. VX 1ocToMHCTBA U
HEJIOCTAaTKU. PekoMeHIalu o MPUMEHEHUIO Pa3IuYHBIX
BHJIOB CMEIIEHUS B TEHEPATOPHBIX KaCKaax

2-i MOYyJIb

Knaccudukanus memneit cornmacoBanuss ['BB, wux

Buvixoonvie yenu  coenacoeanus | HazHaueHue. OCHOBHBIE TEXHUYECKHE XapaAKTEPUCTUKH

I'BB ¢ okoneunot Haepy3Koll. nenen cornacoBanus. Ilonstus KIIJ menu cornacoBaHus,

2.1. Knaccudukauus  neneit | puiasrpanuu BBICIIMX TapMOHHUK, CYOrapMOHMK U

cormacoBanusi ['BB  u  uX | KOMOMHAIIMOHHBIX COCTABIAIOMIUX. B3auMOCBs3b MeExIy

XapaKTEePUCTUKHU KOA(p(UIIMEHTOM  Tepelayd MO0  MOIIHOCTH  IeNu
cormacoBaHus u ee (uUIbTpyromeld CrnocoOHOCTBIO.
Crioco0bl pemieHus 3a1a4d COracoBaHus U (QUIBTPALUU B
pa3IMYHBIX KacKaJaX MepeJaTqyuKoB.

2.2. Pe3zonancHbie enu Pesonancueie mernm cormacoBaHus. OOyiacté Hx

COTJIaCOBaHUs MPUMEHEHUSI B COBPEMEHHBIX mnepeaartyukax. IIpocras u
CIOXHasi cXeMbl BbIXxoAa oOkoHeuHblX ['BB. OcHoBHbIE
ANEKTPUYECKUE MapaMeTpbl MPOCTOH U CIOXKHOM cXeM
BbIxo/1a. CBSI3b HSHEPreTHMUECKUX XaPaKTEPUCTHK CXEM
BbIxoAa ¢ koddduimentom Qunptpammuu. OcoOeHHOCTH
paboThl PE30HAHCHBIX IIETIEH COTJIACOBAHMS B JIUAIA30HE
4acToT.

2.3. Henepecrpausaembie HenepecrpanBaemsle 1ienu coriacoBanus. O6mactu

HIMPOKOIIOJIOCHBIE LENU | IPUMEHEHUS] HE NEepecTpanBaeMbIX LENel COrIacOBaHUs,

cornacoBaHus. Llenn koppekunu.

MOHATHE O KOd(PUIMEHTE NEPEeKPBhITUS MO0 YacTOTe. MX
LIUPOKOIIOJIOCHOCTH. Teopernueckue OTrpaHUYEHUS
IIAPOKOIIOJIOCHOCTH 1Ienel cornacoBanusi B ' BB.

CriocoObl  MOCTPOEHMS IIUPOKONOJIOCHBIX —Lienei
COIJIACOBAaHUS  C  pa3iMYHbIMM KO3 (dULHEHTaMHU
nepekpbITis. Llenu corsiacoBaHusi Ha OCHOBE IOJOCOBBIX
(GuILTPOB C HCIONIb30BaHUEM TpeolOpa3oBanus HoptoHa,
®HY-Tpancdopmaropsl, LIUPOKOIIOTIOCHBIE
TpaHchopMaTopel C MArHUTHOW W 3JIEKTPOMArHUTHOU
cBs13aMU. CyIIHOCTh IIUPOKOMOJIOCHBIX TPaHC(HOPMATOPOB
THMa T, ux KOHCTPYKIIHS. O6bennHeHNE
IIMPOKOIONOCHBIX  TpaHchopmaTopoB  Tuma  TJUJL
Hcnonp30BaHne MIMPOKOMOIOCHBIX TpaHC(HOPMATOPOB B
nensx corinacosanus ['BB

Ilenu KoppekuMM W HMX Ha3HauY€HUE TpU
IIOCTPOEHUU HE MEPECTPAUBAEMbIX  LIMPOKOIIOJIOCHBIX
KACKaJIOB MepefaTynka Ha TpaH3ucTopax. PazHOBHIHOCTH
LeTnel KOPPEKLUH.

I'eneparopsl c BHEIIHUM BO30YXKICHUEM,
IIOCTPOEHHbIE 1O  Mmeroay YPY  (ycunmurena ¢
pacnpeneneHHbiM  ycuienuem) u  YPII (ycunurens c
pacripeielIeHHbIMU TTOJI0CaMH).

Ilern cormacoBanusi renepatopoB CBY numamazona
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Ha OCHOBE YETBEPTh BOJHOBBIX TPAHCHOPMATOPOB

3-il MoayJIb
Vmnoorcumenu u oenumenu

Crioco0bI MOCTPOEHUST YMHOXKHUTEICH. Y MHOXKUTEIN
4acTOThl Ha AaKTUBHBIX HEJIMHEHHBIX 3jeMeHTax. llenm

yacmomal 8 2eHepamopHbIX | COTJACOBAaHUSL ~ YMHOXHUTEJNEeH  4actoTbl.  OCHOBHBIE
YCMPOUCMEax. SHEPTEeTUYECKUE XapaKTEPUCTUKH.
3.1. YMHOXHTEIH 4YacTOTHI Ha
OCHOBE TPEeX IOJIFOCHBIX aKTHUBHBIX
npubopax
YMHOXHUTEIM  4YacTOThl Ha  BapuKamax W
3.2. VYMHOXMWTENW dYacTOThl Ha | BapakTopax, OCOOCHHOCTH X MOCTPOEHUS,
BapakTopax H BapuKarmax. | SHEpreTHIeCKUe XapaKTEPUCTHKH, YacTOTHEIE
JlenuTenu 4acTOTHI. OTpaHUYCHUSI. CybrapmoHudeckue COCTAaBJISIOIIHC
M3JIYy4CHHUS] TIepeaTdyriKa, MPUYUHBI HMX TOSBICHHS U
METO/bl OOPHOBI C HUMH.
4-if Moy CymHOCTh MpOoOJIeMbl CYMMHUPOBAHHS MOIIHOCTH B
Cymmuposanue u OejleHue | TEHEPaTOPHBIX YCTPOMCTBAX W pelIaeMble IPU ITOM
MowHOCcmu 68  2enepamophbuix | 3agaud. CrocoObl CyMMHPOBAHUS U JICIEHUS MOIIHOCTEH,

YCMpOUCmeax.

4.1. CyMMHUpOBaHHE MOIIHOCTH
nyTeM OOBEIUHEHHS AaKTUBHBIX
npudopoB B ogHoM ['BB.

X JOCTOMHCTBA MW HCAOCTATKH. HapaJIJIeJII)HOG u

nByxTtakTHoe BkiIouenne AD B ['BB. Ilonstue
KaXYyIIErocs  CONPOTHUBJIEHUS  Harpy3ku.  BiusHue
pazbpoca  mapaMeTpoB  aKTHUBHBIX  3JICMEHTOB  Ha

HaJe)KHOCTb pabOThl F€HEPATOPHBIX YCTPOUCTB.

4.2. CyMMUpOBaHHE MOIIHOCTH
OJIHOTHUITHBIX T€HEPATOPOB.

CyMMHpOBaHHE MOIIHOCTEH TOTOBBIX MOIYJIEH.
Bnusiare (a3oBBIX COOTHOIICHHWI MOAYJEH Ha Ccrmocod
MIOCTPOECHUSI CYMMUPYIOIIUX YCTpoicTB. CymMMHpOBaHUE
MOIITHOCTEW MOAYJIEH IO TOKY M HaNpsDKEHUIO. BiusHue
pa3bpoca mapamMeTpoB Ha CYMMHUPOBaHUE MOJyJIEH.

4.3. CymmupoBaHUE€ U Je€JIEHUE
MOIITHOCTH MOCTOBBIMH
YCTPONCTBAMM.

MocToBBIE METOJIBI CYMMHPOBAHHMS MOIIHOCTEH
I'BB. CymHocTs MOCTOBOI'O CYMMHPOBaHU.
Pa3sHOBMIHOCTM MOCTOB CYMMHpOBaHUS W JI€JICHUSA
MOIIIHOCTH B pa3InYHOM Jana3oHe BOJIH.
Hcnonp3oBanne MIUPOKOMOJIOCHBIX  TpaHC(HOPMATOPOB
tuna TJJI B MOCTOBBIX CYMMHUPYIOIIUX M JEIALIAX
ycrpoiictBax. Cymmupyroue u Jensiiue MOCTOBBIE
YCTpONCTBA CBY JMara3oHa. KBanpatypusle
CYMMHPYIOIIME W JEISIIME MOCTOBBIE yCTpoHcTBa. Mx
JOCTOMHCTBA B CPaBHEHHM C JPYTHMMH MOCTOBBIMHU
CXeMaMH.

bi104HO-MOAYIBHBIN IPUHIIUII TIOCTPOSHUS MOILHBIX
IIMPOKOIIOJIOCHBIX TPAH3UCTOPHBIX YCUIIUTEIICH.

Cnoxenune wmomuocteii [I'BB B mpoctpaHcTBe.

CxeMbl TepenaroMx MOAYJIEH aKTHBHBIX aHTCHHBIX
(a3upoBaHHBIX  PELIETOK. CTpyKTypHBIE  CXEMBI
nepenaryukoB ¢ AP
5-il MoayIb O6mue cBeneHus o0 aBroreHeparopax (Al).
Aemozenepamopbi (Al') | OnHOoKOHTYpHBIE ¥ MHOTOKOHTYpHbIe Al'. IloHsATme

CAPMOHUYECKUX Konebarul u

tpexToueuHbix LC aBTOoreHepaTopoB. YpaBHeHHe
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cmaoburuzayus Yacmomal.
5.1. TpexToueunbie

cranmoHapHoro pexxuma Al. bamanc ammutyn u ¢as B
AT'. I'paduueckoe U aHATUTHYECKOE PELICHHUE ypaBHEHUS

aBTOTE€HEPATOPBI. Oananca (a3. YacToTsl reHepalMyd HYJIEBOTO U IIEPBOIO
npuOIMKeHui. YcaoBue caMoBO30YXIeHHA. Msrkoe u
KecTkoe caMoBOo30yxaeHue. Ponp aBTOMaTHuecKoro
cmemenuss B Al IlpepbiBucras renepanusi. YciioBue
YCTOWYUBOCTH CTallMOHAPHOT' O pexuma AT
PaznoBugnoctn cxem AL Cxema Illemb6ens-Ioy.
Buemnss  cunxponmsaumst AL DHepreruueckue
xapakTepuctuku Al

5.2. JIsyx u tpexkoHTtypHble Al | ABToreneparopel Ha mnpubopax CBY. Bnusanue

VYBY u CBY guana3oHos. Mapa3uTHHIX MTapaMETPOB aKTHBHBIX MPUOOPOB U MOHTaXa
Ha MHOrokoHTypHocTh AI' CBY nuanasona . IIpusenenue
MHOTOKOHTYPHBIX Al K 3KBHUBaJIEHTHOW TPEXTOUCYHOH
cxeme. OCOOEHHOCTH HACTPOHKH MHOTOKOHTYPHBIX Al

5.3. [TapameTrpuueckas u [TprunHbBl HECTAOUIBLHOCTH YaCTOTHI aBTOKOJIeOaHUM

KBapiieBasi CTaOMIM3alKs YaCTOThI
ATl

ATl KpaTtkoBpemenHas 51 JIOJITOBPEMEHHAS
HECTaOUIBbHOCTHU AT Mexanuzm BO3/ICHCTBUS
JECTAOMIIM3UPYIOIINX (dakTopoB Ha Y4acTOTy
aBTOKOJICOAHMIA. BriBon OCHOBHOTO ypaBHEHUE
HECTaOUIIbHOCTH.

[TapameTrpuueckas cTabunmn3anus YacTOTBI

aBToKoNeOaHuil B Al'. CXeMOTEXHHUYECKUE MEpOIPHUSATHS
py napameTpuueckon cradumuzanun. Cxembl Al

KBapueBas crabumuzanus Al. Ksapny u  ero
cBoOlicTBa. THIBI CpPe30B KBaplieB. DKBUBAJICHTHAs CXeMa
3aMeIeHUs] KBaplLEeBOro pe3oHaropa. PasHoBugHOCTH
cxeM AI' ¢ kBapueBbIM pe3oHaTOpoM. CBfA3b YaCTOTHI
reHepalMu €  PE30HAaHCHOM  4acTOTOM  KBapla.
Ocmwaropusle  cxembl  Al. ABToreHeparopsl ¢
KBapLEBBIM PE30HAaTOPOM B LEMU OOpaTHOM CBA3M.
OHepreTu4yeckue  XapakTepUCTHKH  KBapueBbix Al
Hcnons30BaHne rapMOHMKOBBIX KBapLeB B Al

ITAB - »onementsl. PasnoBumnoctu IIAB -
anemeHTOB. Cxembl Al Ha [TAB - snemenrax.

6 Mmoxysb
Cmabunuzayus 6  Oouanazowe
yacmom. Cunme3amopul 4acmomol

Jlnama3zoHHass KBapleBas cTa0wiM3anusi 10 METOaY
3eiiiienka. [lonsatue cerku paboumx yactor. CrnocoObl
MOJIyYEHUsI CETKHM 4YacTOT MPOCTEUIIUMH CIIOCOOaMMU:

6.1. Ilonsatme cetkn 4yacToT. | MeTog  «KBapu-  BOJHa»,  METOJ  MHOTOKPAaTHOMN

CnocoObl  (hopMUpOBaHMSI CETKU | MHTEPIIONSILINY, JEKaJHble CHHTE3aTOpPbl, CHHTE3aTOPhI Ha

4acToT. OCHOBE I'€HEpaTOPOB KOPOTKUX UMITYJIbCOB. COBpEMEHHBIE
CHOCOOBI NOCTPOEHUSI CHHTE3aTOPOB.

6.2. CuHTe3aropbl yacToThl | CTPYKTypHBIE ~ CXEMBl  CHHTE3aTOPOB  MpSAMOTO U

IPSIMOTO U KOCBEHHOT'O BHJIOB. KOCBEHHOTO CUHTE3a. [MudpoBbie CUHTE3aTOPBHI.

OcHOBHBIE M TIOOOYHBIE TPOIYKTHI CHHTE3a. METOoJIbI
060pbOBI ¢ MOOOYHBIMU TNPOIYKTAMH CHUHTE3a U IIyMaMH

CHHTE3aTOPOB.
CrpykTypHas  cxemMa  BO30yauTeNls  IepenaTduKa.
Haznauenue OCHOBHBIX 0J10KOB BO30YAUTEIN:

cuHTe3aropa, 6soka popmupoBanus BunoB pabot (bOBP),
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omoka mepenoca (BII), Oydepnoro ycwmmrens. 3amauw,
pemaempie  O0KOM  (OpMHpOBaHUS  BUIOB  paboT.
OcCHOBHBIE T'€HEpaTOpHbIE YCTPOMCTBA, pa3MelLlacMble B
B®BP. 3anaun, pemaemsie ¢ nomompto BII. Cmecurenu
4acTOTbl ~ MX  Pa3HOBHJIHOCTH.  OlleMeHTHas  0aza
cMecuTenell  4acTtoTel. PexoMmeHpanumum 1o BBIOOPY
COOTHOILIGHUS] CMEIIMBAaeMbIX 4acToT. KomOuHanmoHHbIe
YacTOThbl, H3JyyaeMble IepelaTYNKOM M IPUYMHBl HX
TIOSIBJICHHSI

7-H MOYJIb

Mooynayus — 6blcOKOUACMOMHBIX
KOeOaHull.

7.1. Monynsauusi, MOAYJIUPYIOIIHE
CUTHAJIBL, JTMHAMHYECKUE
MOJTYJISIIIMOHHBIE XapaKTEPUCTUKH.

OcHOBHBIE BHJIIBI MOIYJISIHMH, OOJACTH HCIIOJIB30BAHUS.
Knaccudukanusa MOgyIMpyrOIKUX CUTHAIOB, UX OCHOBHBIE
xapakTepucTuku. McnsiTaTenbHupie curHansl. Beibop tuma
HCHBITATEJIBHOIO  CUTHAJa IIPpU  PA3IUYHBbIX  BHJAX
Monyisauud. [IoHATHS IMHAMHUYECKHUX MOMYJISLMOHHBIX
XapaKTepUCTHKaX W TpeboBaHUs K HUM. B3aumocBs3b
MEXIy IapaMeTpaMyd MOAYJIUPYIOIIEr0 CHUTHajla |
rapaMeTpamMy MOAYJISILUH.

7.2. AMnnTyaHas MOAYJISALMS

AMITIUTYAHAS MOy AN (AM) B
pamuoniepenatunkax. OOmactu mnpumeHeHus. OOmme
COOTHOILIEHUS] B aMIUIUTYHO MOJYJUPOBAaHHOM CHUTHAJIE.
CrniocoOn1 ocymiectBiaeHust AM. AMIUIATYIHAs MOZYJISIUS
cmemieHneM.  CxemMa  aMIUIMTYAHOTO  MOZYJATOpa
CMEILIEHUEM. Cratuyeckas MOJYJIALIMOHHAS
XapaKTepUCTHKA CMEIeHUEeM. DHEpreThKa aMIUIMTYIHOTO
MOJYJIATOPA CMEIIEHUEM U €ro BO3MOXHOCTHU. [IpnunHbI
NOSIBJICHUS] HEJIMHEHHBIX UCKXEHUH U METO/bl OOpBObI C
HuMU. TpeOoBaHHS K HCTOYHUKY MOIYJIUPYIOLIETO
CUTHAJA.

AMIUIMTYAHAsET ~ MOIYJSALMS O  BBIXOJHOMY
anekTpony. (Cxema  aMIUIMTYZHOIO  MOJIYJIATOpA.
Cratuyeckass MonaynsuMoHHas xapakrepuctuka (CMX)
IIPY MOAYJISILIMM IO BBIXOJHOMY JJIEKTPOAY M NPUYHMHA €€
HEJIMHEHHOCTH. Meronsl JIMHEApU3aLuu CMX.
OHepreTuka aMIUIMTYIHOTO MOZYJSATOpPAa IO BBIXOJHOMY
AJEKTPOAY U €ro BO3MOXHOCTU. TpeOoBaHMs K UCTOUHUKY
Monyaupyomero curHana. OcoOeHHOCTH aMIUTMTYIHOU
MOJYJISILIMU 10 AaHOAY Ha MEHTOAaX U TeTPoJax.

[Tpobnemsr ycunenuss AM konebGanuil. Kiaccel
paboThl ycunuTeneil. DHEpreTuka KacKaJgoB YCHUJICHUS
AM xonebanuil. B0O3MOXHOCTH yBEIMUYEHUS TITYyOHHBI
MOAYJIALIMM TIPU yCUJIEHUH. J[OCTOMHCTBA M HENOCTaTKU
nepenaTinkoB ¢ AM

7.3. YriioBas MOyJIsALNS.

VYrinoBas mopymsamus (YM), ee pa3sHOBHIHOCTH.
OOmHOCTh M pa3IuyMsi MEXIy YacTOTHOM U (ha30BOH
MOIyJSAIUSAMHA. Bo3MoxkHbIE CHOCOOBI NpeoOpazoBaHUs
UM B OM wu obpatHo. CrmekTp curHaiga ¢ YIJIOBOH

MOJYJISILUACH. Ilonarus Y3KOIOJIOCHOU Hu
mupokonogocHon  YM. IIpoxoxzaeHue curHaiza 1o
OCHOBHBIM KackajgaM reperaTyrKa. Croco0st

npeoOpa3oBaHusl CIEKTpa CHUTHaIa ¢ YM , uWHIEKca
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MOAYJSALIMM W [J€BHAlUM  YacCTOTHI. CrocoOsl
cTa0WIn3anus MeHTPATBHON YacToThl pu YM

. HactoTHbIE MOAYIATOPBI. HaCTOTHBIE MOIYJISATOPHI
Ha BapHUKarnax. Cratuueckas MOZYJISLIMOHHAS
XapaKTepUCTHKAa YacCTOTHOIO MOIYJATOpa Ha BapHUKaIle.
[IpuunHbl €€ HEeIMHEHHOCTH. MeToapl JMHeapu3aluuu
CMX. JIByXTaKTHbIE YaCTOTHbBIE MOAYJISTOPBI.

YacrorHble MOZYJIATOPBI Ha pEaKTUBHBIX
TpaH3ucTopax. Cxembl PEaKTUBHBIX TPAH3UCTOPOB U HX
BO3MOKHOCTH. Cratuueckas MOAYJIALIMOHHAS

XapaKTepUCTHKAa YaCTOTHOI'O MOAYJISITOpAa C peaKTHUBHBIM
TPaH3UCTOPOM. IIpUuMHBI  HEJIMHEHHOCTH W METOHBI
muHeapuzanuu CMX.

®azoBele MoaynATOphl. Pa3sHOBHAHOCTH (a30BBIX
MoaynaropoB (PM): ®OM Ha OCHOBE pPE30HAHCHOIO
YCUJIMTENsI,  IOJOCOBOIO  yCHWIMTENs,  mapadazHoro
YCHIIUTEJIS, Ha OCHOBE (pasoBpamiareinieii. [IpeoOpazoBanue
BUM B ®M wu ero Bo3moxHOCTU. ['yOokas dazoBas
MoaynauMs 1o Merony Aptbima. JlocTomHcTBA UM
HEeMOCTaTKU (a30BbIX MOIYJIATOPOB. MeToabl GOprObI ¢
napasutHoii AM B (ha30BBIX MOAYIIATOPAX.
OcHOBHBIE JOCTOMHCTBA M HEAOCTaTKU IEPENATUYUKOB C
YM

7.4. OAHONOJIOCHAS! MOYJISALIMS.

OpnononocHass moxaymsiuuss (OM), ee CyLIIHOCTb.
JocTonHcTBa u HEJIOCTAaTKH OM. CnocoOb1
¢dbopmupoBanust  oxHomosnocHoro — curhama  (OIIC).
CtpykTypHBIE CXeMBl (OPMHUPOBAHUS OIHOIOIOCHOTO
curHasiia (uiIbTPOBBIM, (Ha30KOMIIEHCAIMOHHBIM, (a30-
(UIBTPOBBIM METO/IaMHU U X CPAaBHUTEIIbHAS OLIEHKA.
[Ipobnembl  ycuieHHs  OJHONOJOCHOIO  CHUTHAJA.
Ucnpirarensusiit curHan npu OM. Pexkomenpanuu 1o
noctpoenuto  ycunurens  OIIC. DHepreTu4YecKue
npobnembl  ycwimtens OIIC. Metonbl  MOBBIIEHUS
npoMsbienHoro KITJ[ nepenarunka ¢ OM. CtpyKTypHbIE
cxemsl ycunureneit OIIC no meronam Kana u Bep3yHoga.
CoBpemenHsblii noaxo k nocrpoenuto ycunurens OIIC ¢
riyookon OC.




12

7.5. AMIUIMTYIHO-
MOAYJISIIUA.

HUMITyJIbCHasd

JIMcKpeTHblE BUABI MOAYJIHMPYIOUIMX  CUTHAJIOB.
OcHoBHBIE CITOCOOBI Mepeaaun UH(PpOpPMAIHH C TTOMOIIBIO
UMIYJIbCHBIX CHTHAJIOB. CxeMbl MOZYJSATOPOB TPHU
AMIUIUTYIHO-UMITYJIbCHOU MOIYJISLIUH.

AMIUTATYTHO-UMITYJIbCHAST MOJIYJISIIUSL B MOIIHBIX
rereparopax CBY. OcobeHHocTr paboThl NEPeaaTINKOB C
KOPOTKHUMH PAIHOUMITYJIBCAMHU U OOJIBIION CKBAXKHOCTBIO.
mMnynbCcHBIE MOIYJSITOPBI € HAKOIUICHHEM SHEPTHUH.
PaBHOBI/II[HOCTI/I HUMITYJIbCHBIX MOAYJIATOPOB C
HAKOIUICHHEM DJHEPTUU: HMITYJIbCHBIE MOIYJISITOPBI C
HYaCTUYHBIM paspsaaom HAaKOIIUTCIIA, HUMITYJIbCHBIC
MOJTYJISITOPBI C IOJIHBIM Pa3psiIOM HAKOIIUTEIISI, MATHUTHO-
HUMITYJIbCHBIE MOIYJIATOPEI. ITpuHnun paboThI
UMIYJIbCHBIX ~ MOAYJIATOPOB M  TPUMEPHIl  CXEMHOMU
peaiv3anuy. DHEPreThKa HMITYJIbCHBIX MOAYJSITOPOB C
HAKOIUICHHUEM dHEPTHUH.

8-ii MoysIb
CmpyxmypHoie
nepeoam4uxos
HAa3HAYeHus

cxemul
PA3IUUHO20
IIpobnema

yemoudusocmu 2eHepamopHbIx

YCmpoucms.

8.1. CrpykTypHbIE CXEMBI

NepeIaTYnKoOB
Ha3HA4YCHU

pa3IuYHOTO

[lepenaTunkn  paguMoOBeIATEbHbIE,  TEJICBU3UOHHBIE.
Pa3HOBUIIHOCTH CTPYKTYpHBIX CXEM IE€pEJaTYuKOB C
aMIUIMTYJHOM MW yriaoBou wmoxyisinuen. llepeparunkum
CUCTEM MHOIOKAaHAJIbHOW CBSI3MW C BPEMEHHBIM U
YaCTOTHBIM  YIUIOTHEHHEM KaHaJOB, IepeNaTINKU -
PETPaHCIATOPBl, NEPENaTYUKU  PATUOTEIEMETPUUECKUX
CUCTEM M CHUCTEM YNPABICHUS, PpaaUONEpeIaTYINKH
PaaUOJIOKALIMOHHBIX M PaJMOHABUTAllUOHHBIX CHCTEM.
CTpyKTypHBIE CXEMBI IEpelaTYuKOB Ipu padboTe B
VMITYJIbCHOM PEXUME.

8.2. IIpobnema

YCTOMYUBOCTH

TE€HEPATOPHBIX YCTPOUCTB.

[IpuumHBl caMOBO30YXKJIEHHSI TE€HEPATOPHBIX YCTPOWCTB.
[loHsiTHE BHYTpEHHEH YCTOMYMBOCTH T'€HEPATOPHOIO
Kackaaa. VIMMUTaHCHBIM METOJ| aHAJIW3a YCTOMYMBOCTH.
Kpurepun ycroituuBoctu. OCHOBHBIE  MEpPONPHUATHUS
MOBBIIIEHUS] yCTONYMBOCTH BY TpakTa nepenaTymka.

4.2, Pa3znennl AMCHUINIMHBI U TPYAOEMKOCTDH 110 BUAAM y‘-leﬁl—[l)IX 3aHATHI

(B akaJleMHYeCKHX 4acax)
Ounas ¢popma o0yueHus

Ne Tema Oomasn KonrakTHast padora Camoct
n/ TpyAoeM ofyyaronuxcs OSITEeJIbH
- KOCTb, ¢ MpenojaBarejieM ast
BCero BCEro | JieKuu | jJafopatopH | mpak | padora
4acoB ple paboThl | THYe | 00y4alo
CKHe | IIHXCH
3aHs
THH
1 2 3 4 5 6 7 8
6-i1 cemecmp 180 64 40 16 8 116
1-ii Mmoayab 22 14 8 4 2 8
T'enepamopui c 6HEUHUM
6030yoicOeHUeM.
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11

OcHOBHBIE
XapaKTEePUCTUKU
YCTPOICTB

TEXHUYECKHE
TEHEPaTOPHBIX

0.5

0.5

0.5

1.2

I'eneparopsl c
B30y aeHreM ('BB)

BHCIITHUM

20

13

1.3

[lenn nWTaHUS W CMEIICHUS B
reHepaTopax

2.5

0.5

0.5

14

KiroueBsie pexxumbl pabotel ' BB

2-i MOYyJIb
Buvixoownsie yenu coenacosanus I'BB
C OKOHEYHOU Ha2PY3KOU.

20

12

2.1

Knaccudukamms Lerneu
COIJIaCOBaHUA I'BB u ux
XapaKTEePUCTUKHI

2.2

Pe3onaHCHBIE LIETIH COTJIACOBAHMSL.
Ilpoctass u  cilOXHast  CXEMbI
BBIXOJIA.

14

2.3

HenepecrpauBaemslie
HIMPOKOIOJIOCHBIE LenH
cornacoBaHus. Llenn KoppeknuH.

3-it MoyJIB

Vmuoorcumenu u Oerumenu
yacmomul 8 2EHEePAMOPHBIX
YCMpOUCmeax.

3.1

VYMHOXUTENU YacTOTHI HAa OCHOBE
Tpex MOJIFOCHBIX aKTUBHBIX
npudopax

3.2

YMHOXKUTETHN
BapakTopax u
JlenuTenu 4acTOThI.

4acTOTBI Ha
BapHKarax.

4-it Moy b

Cymmuposanue u Oenenue
MOWHOCMU 8  2eHepaAMmOpPHbLIX
YCMpOoUCmeax.

12

4.1

CyMMupoBaHHE MOLIHOCTH IIyTEM
00BbeAMHEHNS aKTUBHBIX MPUOOPOB
B ognoMm ['BB.

4.2

CymmupoBaHue MOIITHOCTH
OIHOTHUITHBIX TEHEPATOPOB.

4.3

CymMMmupoBaHue 51
MOILIHOCTH
YCTPOMCTBAMU.

JCJIICHHUC
MOCTOBBIMHU

5-if Mmoayab

Asmoeenepamopul (A')
2apMOHUYECKUX  Konebaumuti  u
cmaoburu3ayus Yacmomol.

21

11

10

5.1

TpeXTO‘-IC‘{HBIe ABTOI'CHCPATOPHI.
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5.2 | IByx u tpexxontypubsie AI' YBU u | 2 2
CBY nuana3oHoB.

5.3 | [lapametrpuueckass u kBapuenas | 10 6 2 4 4
crabunmzanus 4actoTsl Al
6 MmoxyJsib 9 3 3 6
Cmabunuzayust 8 ouanazomne
yacmom. Cunmesamopul 4acmomol

6.1 | Ilousitue cerkm yacrtor. CrocoOsr | 3 1 1 2
(GOpMHUPOBAHUS CETKH YacTOT.

6.2 | CuHTe3aTOphI YaCTOTHl MPSIMOTO H | 6 2 2 4
KOCBCHHOTO BHIOB.
7-i MOYJIb 43 17 11 4 2 26
Mooynayua  8blCOKOYACTNOMHBIX
KOJIeOaHU.

7.1 | Monynsiuus, MoayJupyromue | 2 1 1 1
CUTHAJIBI, JTMHAMUYECKUE
MOJTYJISIIIMOHHBIE XapaKTEPUCTHKH.

7.2 9 2 2 7
AMIUTATYTHASE MOTYJISIITHST

7.2 | YrioBas MOIYJISILIUSL. 23 11 5 4 2 12

7.3 | OtHOTIONIOCHAS MOTYJISIIHSL. 5 2 2 3

7.4 | AMIIIUTYJHO- UMITyJbCHAsA | 4 1 1 3
MOTYJISITTHSL.
8-ii MmoyJsIb 4 1 1 3
Cmpyxmyphole cxemul
nepeoamuuKos PAa3IUYHO20
HA3HAYeHUs! IIpobrema
ycmouuusocmu 2eHepamopPHbIX
YCmpoucms.

8.1 | CtpykTypHBIE cxemsl | 1.5 05 |05 1
nepeaaTuYuKoB pa3IUYHOro
Ha3HAYCHUS

8.2 | Ilpobnema ycroiuuBoctH | 2.5 05 |05 2
T€HEPATOPHBIX YCTPOMCTB.
IK3aMeH 40 40

5. IlepeyeHb yueOHO-MeTOAMYECKOT0 o0ecniedyeHHs JJIs1 CAMOCTOATEIbLHOM
PadoTHI 00YYAKOIIUXCA N0 JUCHUILIHHE «YCTPOCTBA TeHEPUPOBAHNUS U
(opmMupoBaHNsI CHTHAJIOB)»
a) OcnosHas
1. Pagmonepenaromme yctpoiictBa: YueOHuk mns By3oB / B.B. IllaxrumsasH, B.B.
Ko3sbipes, A.A. JsxoBkuH u ap.; [lox pex. B.B. Hlaxrunsassa. -3-e u3z., nepepad. u gorm. - M.:
Pamgno u cBsa3b, 2003 —560c¢.: m.
2. YcrpoiicTBa reHepupoBaHus U GOPMUPOBAHUS PAAHOCUTHAIOB: YYeOHUK I BY30B /
JLLA. benos, B.M. borauyes, M.B. bnarosemenckuii u ap.; [lox pea. I'M. YTkuna, B.H.
Kynemosa, M.B. brnaroserierckoro. — 2-e u3j., nepepad. u nomn. — M.: Paguo u cBsi3p, 1994 —
416c.: nm.
4. TlepenaTuuk CBS3HOW paJMOCTaHIMK: MeToanuyeckoe mocodbue. Yacts 1 / Psazan. roc.
panuotexH. yH-T; cocT. II.A. Kpectos, E.B. BacunbeeB, Pa3zans: PI'PTY, 2012. 80 c.
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5. IlepenaTuuk CBA3HOM pasiMoCTaHIIMK: MeToaAnYecKoe mocodue. Yacts 2 / Pazan. roc.
panuotexH. yH-T; cocT. [.A. Kpecros, E.B. BacunweB, Pszans: PIPTY, 2014. 80 c.

6. VYcrpoiicTBa TeHepupoBaHHS W (OPMHUPOBAHMS PAJMOCUTHAIIOB:  METOIUYECKHE
yKa3zaHus K JiaboparopHbiM pabotam / Ps3an. roc. pamumorexH. yH-T.; cocT.. A.C.bormanos,
E.B.Bacunbes; C.U. Konecnukos, I1.A . Kpecrtos, C.I1. O3epan; nox pen. I1.A.Kpecrosa. Ps3anb,
2013. 120 c. Ne4704.

6) [Honoanumenvuasn

1. IIpoexTupoBanue paguonepenaromux ycrpoicte CBY: VYuebnoe mocobue mist By30B /
Vr1kun ['M., bnarosemenckuii M.B., XKyxosuukas B.II. u ap.; Ilox pen. I'M. YTkuna. — M.:
Cos. Paguo, 1979. — 320c., ui..

2. IlpoekTHpoBaHUE paauOINEpEaIOIINX YCTPOHCTB ¢ mHpuMeHeHneM DOBM: VYueGHoe
nocobue s By3oB / O.B. AnekceeB, A.A. IonoskoB, A.Jl. Imutpues u ap.; Ilox pen. O.B.
AnexkceeBa. — M.: Paguo u cBsi3b, 1987.-392c¢., ui.

3. IIpoekTrpoBaHue paguonepeaTaukoB: Yued. mocooue s By3os / B.B. llaxrunsasm,
M.C. Wymunun, b.B. Kossipes u ap.; [Tox pex. B.B. HlaxrunpasHa.-4-¢ usz., nepepad. u 1011~
M.: Pagmo u cBsa3p, 2000 —665¢.

4. WMymunun M.C., Koseipe B.b., Bnaco B.A. IlpoexktupoBaHue TpaH3UCTOPHBIX
KacKaJl0B nepenaTyukoB - M.: Paauo u cBs3b, 1987.-320c.

5. HudpoBsie paauonepenaronine yCTPONCTBA: METOAMYECKHE YKa3aHHUS K KypCOBOU
pabote / Ps3an. panguorexH.yH-T; cocT. E.B. BacunbeB. — Ps3anp, 2011-16c¢. .No4441.

6. CTpyKTypHBIE CXEMBbI IIEPEAATYMKOB PATUOCTAHIINM C YITIOBOH MOTYIISIIIEH:
METOAMYECKHE YKa3aHUs K KypcOBOMY MpOeKTUpoBaHuto / Pa3aH. paguorexH.yH-T; cocT. [L.A.
Kpecrtos, - Psa3ans: PI'PTY, 2007. 40c .Ne3946

7. boraues B.M., Huxudopos B.B. TpanszucropHble ycumuTend MOLIHOCTH. — M.:
Oueprus, 1978.- 344 c., uin.

8. llIupoxononocusle paauonepenarone ycrporictsa / AnekceeB O.B., TonoBkun A.A.,
[Tonesoii B.B. u np.; Ilox pen. O.B. Anekceesa. - M.: Cpsi3b, 1978.-304c., wi.

9.B.B. Iaxrunpasn, B.JI. Kopskun. IIpoextupoBaHue yCTpPONCTB TI€HEPUPOBaHHUS U
dbopMHUpOBaHUs CUTHAJIOB B CHCTeMax MOABWXKHOU cBsi3u: YueOH. [locobue mnms By3oB Ilox
penakiueit B.B. Hlaxrumpasna. M.: COJIOH-IIPECC 2011. DnextpoHHO-OuMOnIHoTEUHAas
cucreMa «Jlawp», pexum goctyna — c soboro kommbtorepa PI'PTY 06e3 mapons. — URL:
https://e.lanbook.com/

6. DoHJ OLIEHOYHDBIX CpeaCTB AJisl MPOBEACHUA HpOMe)KyTO‘-lHOﬁ arrecranumn
Oﬁyqammnxca o AUCHMIIJINHE

Bonpocut k 3x3ameny no oucyuniune « Ycmpoiicmea zenepuposanus u popmuposanus
CUZHAI06)

1. OCHOBHBIE TEXHUYECKUE XAPAKTEPUCTUKHU PATNONEPEIATUNKOB.

2. V31161 1 OJIOKM T€HEPaTOPHBIX YCTPOMCTB. VX Ha3HaueHHE U 0003HAUYEHUS B CXEMaX.
3.I'enepatopsl. Ilonsitue reneparopa. ['enepatopel ¢ BHemHUM BO30OyxaeHuem (I'BB).
Ocnosnble nienu ['BB. Texunueckue napamerps! I'BB.

4. Knaccel pabotel 'BB. KpaTtkas cpaBHUTENbHAS OLIEHKA KJIACCOB PaOOTHI.

5.Crarndeckue XapakTepUCTUKU aKTUBHBIX d1ieMeHTOoB ' BB (Tpan3ucropos). [Tapamerpsl
CTaTMYECKHUX XAPAKTEPUCTUK TPAH3UCTOPOB.

6.Anmpokcumanus — craTM4eckux — xapakrepuctuk  AD. Ee  HasHauenue.  Ilpasuiio
annpokcuManu. OCHOBHOE ypaBHeHUE AD.

7.YpaBHeHue reHeparopa. l[loHsaTMe guHaMHUYECKMX ~— XapakTepucCTUK. JlMHamudeckue
XapaKTEPUCTHKH B IPOXOIHOM U BBIXOJHON cucTeMax KoopauHaTt. Pexumsl padotsl ['BB.

8. Harpyszounsie xapakrepuctrku I BB. PexoMenaauu o BeI60py pesknuma pabotsl [BB.
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9. llenu nuTtanus AD MO BBIXOJHOMY 3JIeKTpoay. HazHaueHue NOMONHUTENbHBIX 3JIEMEHTOB B
LENsX MUTaHUS U PEKOMEH/IalliU 110 UX BBIOOPY.

10. Llenu nogaun cMEIIEHNs HA YHPABISAIOLIME 3JIEKTPOAbl. Buabl cMelleHni 1 peKOMEHJalul
[0 MX HCIONb30BaHNIO. Ha3zHaueHue [ONOJIHUTENBHBIX 3JIEMEHTOB B LEMAX MHUTAHUS U
PEKOMEH/IAllMHU TI0 UX BBIOOPY.

11. YacToTHbIE CBOICTBa TPaH3UCTOPOB. OJEKTpUYECKash CXeMa 3aMEIIEHUs TPaH3UCTOPOB.
['pannyHbIE YACTOTBHI.

12[Mern cornmacoBanus ['BB, umx Ha3zHauenue u kiaccudukanus. CpaBHUTENbHAs OICHKA
pa3IMYHBIX 1enel cornacoBanus. OCHOBHbIE TPEOOBAHUS K IIETISIM COTJIACOBAHUSI.

13. Pe3zonancHble 1ienu cornacoBanus. MIx qocronHcTBa u HegoctaTku. O0IacTH MPUMEHEHHUSI.
AHanuM3 NpocToil CXeMbI BBIXO/IA.

14. Pe30oHaHCHBIE LENU COTJIACOBAaHUA. AHAIU3 CI0KHOW CXEMBbI BBIXOJA.

15. HlupokononocHble Henu coriacoBanus. Mx kinaccupukaiusi, JOCTOMHCTBA M HEIOCTATKU.
Llenu coryiiacoBaHusl HA OCHOBE MOJIOCOBLIX (pUIBTPOB ¢ nMpeobpa3zoBanuemM HopToHa.

16. ®HY - TpancopmaTopsi.

17. Tpaunchopmaropsl «unuHHass suHus» (TJI). KoucrpykrtuBnas peammzamus TUL
JlocToMHCTBA U HEJIOCTATKH.

18.Crioco6s1 1 nipaBuia oowbeauHenus T

19. CymmupoBaHue W J€JIEHHE MOIIMHOCTA B TEHEPATOPHBIX ycTpoiicTBax. CrnocoOb
cymmmupoBanus. OObeaunenue AD B I'BB. TpeGosanus k AD. IloHsATHE Kaxylerocs
COIPOTUBIICHUS.

20. Crtoco6bl CyMMHPOBaHHS MOITHOCTH Heckonbkux ['BB.

21. MocToBoil NpUHIMI CYMMHpPOBaHMS U JelieHHs MommHocTed. Ero mgoctrouncrBa u
HepoctaTku. 22. Cymmupyromue u gensmue moctel Ha LCR snementax. [loctomHcTBa U
HEJ0CTaTKU MOCTOB.

23. Cymmupytomue u aensdmue Moctel Ha T/IJI. JloctonHCTBa M HETOCTATKH MOCTOB.

24. Cymmupytomue u aensimue Moctel YBY u CBY Ha mojockoBbIX JUHUSAX. JJOCTOMHCTBA U
HEJIOCTATKH MOCTOB.

25. KBagparypHble MOCTBL. X TOCTOMHCTBA U OCOOEHHOCTH MCIOIb30BaHUS.
26.Astorenepatopsl  (Al'). Knaccugpukamus AI. OcHoBHble TpeOoBanuss k AI. bamanc
aMIUIMTYA U (a3 yCTAaHOBUBILIETOCs pexuma B 00001eHHol cxeme Al

27. ABToreHepatopbl rapMoHudeckux konedanuii. IIpocrteiimue (TpexTodyeunsie) cxembl Al
[IpaBumno cocTaBneHUs TPEXTOUEHHBIX cXeM. BapuaHTsl TpexToueuHbix cxeM Al

28. Cxema Al ¢ eMKOCTHOI 0OpaTHOM CBS3BIO.

29. Cxemsl Al ¢ aBTOTpaHcGopMaTOpHON 00paTHOM CBSA3bIO.

30. Cxemsl AT ¢ TpanchopmMaTopHOl 00paTHOMN CBA3BIO.

31. bananc ¢a3 u amrumtyn B TpextodeuHoir cxeme Al'. I'paduueckoe pemeHne ypaBHEHUS
Oananca ¢a3. Yactora renepanuu Al

32. Tlonsatus HecTaOWIBHOCTH YAacTOTHl aBTOKoieOaHMH. CyIIHOCTh MapaMeTpUYEcKOil
crabmwmm3anuu Al [Ipumep cxemHoi peanuzanuu Al ¢ mapamMeTpudecKkoi cTradbuin3amuei.

33. KBapueBas crabununzanusi. KBapi u ero cBoiictBa. KBapiieBsle pe3oHaTOpbl. DKBUBAJICHTHAS
cXxeMa KBapLeBoro pesoHnartopa. I[lapamerps! kBapiieBoro pe3oHaropa.

34. CrnocoObl MCMONB30BaHUS KBaplEeBBIX pe3oHaTopoB B Al. OcrunstopHble cxembl Al
JlocTonHCTBa M HENOCTATKH OCHMIUIATOPHBIX cxeM Al'. [IpuMep cxemMHON peanu3anum.

35. CrocoOb1 BkIIOYeHHs1 KBapueBoro pesonatopa B AI'. Cxemsl Al ¢ kBapuem B nenu OC.
HocronnctBa n HenoctaTku cxeM Al ¢ kBapueM B nern OC. IIpumep cxeMHOM peanu3anyi.

36. CuHre3aropbl 4acTOTBl. MeTOABl MOCTPOEHUS CUHTE3aTOpOB. CHHTE3ATOPBI MPSMOIO
CHHTE3A.

37. CuHTe3aTOpbl 4YacTOThl. MeTOoJbl MOCTPOCHHS CUHTE3aTOpoB. CHHTE3aTOpHI OOpPAaTHOTO
CHHTE3A.
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38. Monaynsauus, CyIIHOCTb MOAYJSLUUM U €€ Pa3sHOBUAHOCTU. CHEKTpbl MOIYJIHPOBAHHBIX
koneOanuii. [Tomoca yactor BY curnana npu pa3HbIX BUIAX MOTYJISIIAH.

39. Mopynupyromue curtHansl. [lapameTrpsl MOIYNIHMPYIOLIMX CUTHAJIOB M HX CBSI3b C
napamerpamu BY curnana.

40Ammuntyaaas  monynsuus. Ee pasHoBuaHoctn. Chnektp curHana ¢ AM. CnocoObl
ocyiecTBiaeHUuss AM. AMIUIMTYIHbIE MOTYJISITOPBI.

41. Yraosas moaynsiuus. Ee pasnoBuanoctu. Cnektp curHaia ¢ YM. CrocoObl oCyIecTBICHUS
YM.

42. YacrorHas wmonynsuus. CrocoObl ocymectBieHuss UYM. YacTOTHBIE MOIYJISATOPHI.
Cratuyeckass MOAYJSIIIMOHHAS XapaKTEpUCTUKAa YAaCTOTHOTO MOAYJISTOpa Ha BapuUKare.
[Ipumepsl cXeMHO peanu3aii YaCTOTHBIX MOAYJISITOPOB C BAPUKATIOM.

43. YacrorHas wmoxynsauus. CrocoOsl ocymectBieHnss YM. YacToTHbIE MOIYJISATOPHI.
Cratuueckass MOAYJISIMOHHAS XapaKTEPUCTHUKA YaCTOTHOIO MOJIYJATOpa Ha PEaKTUBHOM
Tpansuctope. [Ipumepbl cXxeMHON peanu3aldd YaCTOTHBIX MOAYJISITOPOB C PEaKTUBHBIM
TPaH3UCTOPOM.

44. ®azoas moxysinusi. CriocoObl ocymectBienuss @M. da3zoBeie MoaynaTopbl. CTaTuyeckas
MOAYJISIIMOHHAS XapakTepucTuka. [Ipumepsl cxeMHoM peanu3anuu (pazoBbIX MOIYISATOPOB.

45. OpnomnonocHas wmonynsuusa. Ee pasnHoBumnHoctu. Cmektp curHama ¢ OM. CrnocoObl
(opMHUpPOBaHUS OJTHOIIOJIOCHOTO CUTHAIA.

46. Ycunenue curnainoB ¢ AM u OM. Beibop pexxrnmMa paboThl KaCKaoB.

49. YMHOXUTENN 4acTOThl, UX Ha3HayeHHe. CriocoObl MOCTPOEHUST YMHOKUTEIEH YaCTOTHI.
Knacc paboTel yMHOXKHTEJIEH YaCTOTHl. YMHOXKHUTEIN YaCTOThHI Ha TPAH3UCTOPAX, BAPAKTOpaX U
BapHUKarax.

50.PagnonmnynbcHass Moaymsuus. Croextp paguoumiyibca. CrnocoObl  OCYIIECTBICHUS
UMITyJTECHOW MOAYJISIIMM B TeHepaTopax. MMmynbCHBIE MOIYISATOPHI IPU padboTe ¢ OOJIBIION
CKBQKHOCTBIO.

7. IlepeyeHb OCHOBHOM M JONOJHUTEIbHON y4eOHOM JIMTEPaTypHI,
He00X0AMMOH /151 0CBOCHMA JHCIUILIUHBI 10 MOAYJIAM

Moayas 1

a) OcnosHas

1. Pagmonepenaromue yctpoiictBa: YueOHuk s By3zoB / B.B. Illaxrunbass, b.B.
Ko3ssipes, A.A. JlsxoBkuH u ap.; [lox pen. B.B. Hlaxrunsasaa. -3-¢ u3z., nepepad. u gorm. - M.:
Pamno u cBa3b, 2003 —560c¢.: n.

2. YerpoiicTBa reHepupoBaHus U GOPMHUPOBAHUS PAAUOCUTHAIOB: YYeOHUK Ui BYy30B /
JLLA. benos, B.M. boraues, M.B. bnarosemenckuii u ap.; [log pexn. I'M. Y1kuna, B.H.
Kynemosa, M.B. brnarosernierckoro. — 2-¢ u3j., nepepad. u mom. — M.: Paguo u cBsi3b, 1994 —
416c.: un.

4. TlepenaTdark CBSI3HOW pagMOCTAHIIMU: MeToandeckoe mocooue. Yacte 1 / Pa3an. roc.
panuotexH. yH-T; cocT. II.A. Kpecros, E.B. Bacunses, Psa3zans: PI'PTY, 2012. 80 c.

5. [lepenaTuuk CBA3HOW paauoCTaHITUU: MeToarYecKoe mocodue. Yacts 2 / Ps3an. roc.
panuotexH. yH-T; cocT. [I.A. Kpecros, E.B. Bacuibes, Psazans: PIPTVY, 2014. 80 c.

6. YcrpoiicTBa TeHepupoBaHHS W (OPMHUPOBAHUS PATUOCUTHAIOB:  METOAUYECCKUE
yKkazaHus K JabopatopHbiM pabGotam / Ps3aH. roc. paamorexH. yH-T.; cocT.. A.C.bormanos,
E.B.Bacuibe; C.I. Konecuuxos, I1.A.Kpectos, C.I1. O3epan; mox pen. [1.A . Kpecrosa. Ps3ans,
2013. 120 c. Ne4704.

0) Hononnumenvuasn
1. IIpoektupoBanue paguonepenaonmx ycrpoiicts CBU: YuebHnoe nmocobue amus By30B /
Vr1kun ['M., bnarosemenckuit M.B., Kyxosuukas B.I1. u ap.; [lox pen. I'M. YTkuna. — M.:
Cos. Paguo, 1979. — 320c., ui..
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2. IlpoexkTupoBaHuE paauoOINepealoIuX YCTPOHCTB ¢ mHpuMeHeHneM OBM: VYueGHoe
nocobue mis By3oB / O.B. Anekcee, A.A. I'omokoB, A.Jl. Amutpues u ap.; Ilox pen. O.B.
AnexkceeBa. — M.: Paguo u cBsi3b, 1987.-392c¢., ui.

3. IIpoekTrpoBaHue paguonepeaTaukoB: Yued. mocooue s By3oB / B.B. llaxrunsasm,
M.C. Wlymunun, b.B. Kossipes u ap.; [log pea. B.B. Hlaxrunpasna.-4-¢ uzz., nepepad. u 1011~
M.: Pagmo u cBsa3p, 2000 —665¢.

4. Iymunun M.C., Koseipe B.b., Bnaco B.A. IlpoextupoBaHue TpaH3UCTOPHBIX
KacKaJIoB repeaaryukoB - M.: Paano u cBsa3w, 1987.-320c.

5. HudpoBsie paauonepenaroine YCTPONHCTBA: METOAMYECKHE YKa3aHHS K KypCOBOM
pabore / Ps3an. paguorexH.yH-T; cocT. E.B. BacunbeB. — Psa3anb, 2011-16¢. .Ne4441.

6. CTpYKTypHBIE CXEMBI IEPEAATYMKOB PATUOCTAHIINM C YITIOBONH MOIYIISLIMEH:
METOAMYECKHE YKa3aHUs K KypcOBOMY MpOeKTUpoBaHUIO / Pa3an. panguorexH.yH-T; cocT. [L.A.
Kpectos, - Pa3ans: PI'PTY, 2007. 40c .Ne3946

7. boraues B.M., Huxudopor B.B. TpaH3ucTOopHBIE yCHJIMTEIHW MOIMHOCTH. — M.:
Oueprus, 1978.- 344 c., un.

8. llIupoxononocHele paauonepenaromume ycrpoicrsa / AnekceeB O.B., TonoBkun A.A.,
[Toneoit B.B. u ap.; [lox pen. O.B. Anekceesa. - M.: Csi3pb, 1978.-304c., u.

9.B.B. axrunsasx, B.JI. Kopsikun. [IpoektupoBanue ycTpoicTB FreHEPUPOBAHUS U
(dhopMHUpPOBaHMS CUTHAJIOB B CUCTEMaX MOJBIKHOM cBsi3u: YueOH. [locobue nist By30B [log
penakuueit B.B. llaxrunsasua. M.: COJIOH-TTPECC 2011.

Moayasb 2

a) OcnosHas

1. Pagmonepenaromue ycrpoiictBa: YueOHuwk st By3oB / B.B. IlllaxrumensH, B.B.
KosbipeB, A.A. JIsxoBkuH u ap.; [lox pen. B.B. llaxruibasna. -3-e u3a., nepepad. u mom. - M.:
Panno u cBsa3p, 2003 —560c.: um.

2. YeTpoiicTBa reHepupoBaHus U (POPMHUPOBAHUS PAAUOCUTHAIOB: YUeOHUK 1J1s BY30B /
JLLA. benos, B.M. borauyes, M.B. bnarosemenckuii u ap.; [lox pea. I'M. YTkuna, B.H.
Kynemosa, M.B. brarosemenckoro. — 2-e u3z., nepepab. u pom. — M.: Paguo u cBs3b, 1994 —
416c¢.: un.

4. Tlepenatuuk CBSI3HOM paguOCTaHIMM: MeToauuyeckoe nmocodbue. Yacte 1 / Ps3aH. roc.
paauotexH. yH-T; cocT. IlLA. Kpecros, E.B. Bacunses, Psa3zans: PIPTY, 2012. 80 c.

5. IlepenaTuuk CBA3HOM pajnocTaHIIMU: MeToAnYecKoe nocobue. Yacts 2 / Psa3an. roc.
pamuotexH. yH-T; cocT. [I.A. Kpectos, E.B. Bacunwes, Pszans: PIPTY, 2014. 80 c.

6. VYcrpoiicTBa reHepupoBaHHMs U (OPMHUPOBAHMS PaJUOCUTHAIIOB:  METOIUYECKHE
yKa3zaHusi K JiaboparopHbIM pabotaMm / Ps3aH. roc. pamumorexH. yH-T.; cocT.. A.C.bormanos,
E.B.Bacunbes; C.1. Konecnukos, I1.A Kpecros, C.II. O3epan; nox pen. I1.A.Kpecrosa. Ps3ans,
2013. 120 c. No4704.

0) /lononnumenvras

1. IlpoextupoBanue paguonepenaromux ycrpoiicts CBU: YuebHoe mocobue st By30B /
Vr1kun I'M., bnarosemenckuii M.B., Kyxosuikas B.I1. u ap.; Ilox pea. ['M. YTkuna. — M.:
Cos. Pagmo, 1979. — 320c., nn..

2. IlpoexkTupoBaHue paauolNepearoluX YCTPOHCTB ¢ npuMeHeHneM OBM: VYueGHoe
nocobue s By3oB / O.B. Anekcee, A.A. Tonoskos, A.Jl. Imutpues u ap.; [lox pex. O.B.
AnexkceeBa. — M.: Paguo u cBsi3b, 1987.-392c¢., ui.

3. IlpoexktrpoBanue paguonepenaTanukoB: Yued. mocooue mais By3os / B.B. llaxrunsasm,
M.C. Hlymunun, b.B. Kossipes u ap.; [Tog pea. B.B. Hlaxrunpasna.-4-e uzz., nepepad. u 1011~
M.: Pagno u cBsa3b, 2000 —665c¢.
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4. IDymunun M.C., Koseipe B.b., Bnaco B.A. IlpoextupoBaHue TpaH3UCTOPHBIX
KacKaJi0B nepenaTyukoB - M.: Paauo u cBsizb, 1987.-320c.

5. HudpoBsie paauonepenaronne YCTPONUCTBA: METOAMYECKHE YKa3aHHUS K KypCOBOM
pabore / Ps3an. paguorexH.yH-T; cocT. E.B. BacunbeB. — Psa3anb, 2011-16¢. .Ne4441.

6. CTpyKTypHBIE CXEMBI TIEPEIATYMKOB PAAHOCTAHIIMNA C YTIIOBOM MOIY/ISIIHEH:
METOAMYECKHE YKa3aHUs K KypcOBOMY MpOeKTUpoBaHuto / Pa3aH. paguorexH.yH-T; cocT. [L.A.
Kpectos, - Pa3ans: PI'PTY, 2007. 40c .Ne3946

7. boraues B.M., Huxudopor B.B. TpaH3ucTOpHBIE yCHJIMTEIHW MOIMHOCTH. — M.:
Oueprus, 1978.- 344 c., un.

8. IllupokomnosocHble paauomnepenatonme ycrpoictea / AnekceeB O.B., ['omoBkua A.A.,
[Tonesoii B.B. u np.; [lox pen. O.B. Anekceesa. - M.: Cs3b, 1978.-304c., wi.

9.B.B. Ilaxruneasn, B.JI.  Kopskun. IIpoexktupoBaHue  yCTpOMCTB
TeHepUPOBaHUs U (POPMUPOBAHUS CUTHAJIOB B CHCTEMaX TMOABM)KHON CBSI3U: YUeOH.
[Tocobue mns By3oB Ilog pemakumeir B.B. Hlaxrunpasna. M.: COJIOH-ITPECC
2011.

Moayas 3

a) OcnosHas

1. Pammonepenaromue ycrpoiictBa: YueOHuwk s By3oB / B.B. IlllaxrumensH, B.B.
KosbipeB, A.A. JIsxoBkuH u ap.; [lox pen. B.B. llaxruibnsna. -3-e u3a., nepepad. u mom. - M.:
Panuo u cBsa3p, 2003 —560c.: u.

2. YerpolicTBa reHepupoBaHus U (POPMHUPOBAHUS PAAUOCUTHAIOB: YUeOHUK 1J1s BY30B /
JILA. benos, B.M. boraues, M.B. bnarosenienckuii u ap.; [log pen. I'M. Y1kuna, B.H.
Kynemosa, M.B. brnaroserienckoro. — 2-¢ u3ja., nepepad. u non. — M.: Paguo u cBsi3b, 1994 —
416c¢.: un.

4. Ilepenatuuk CBSI3HOM paguoOCTaHIMM: MeToauuyeckoe nocodue. Yacte 1 / Ps3aHn. roc.
pamuotexH. yH-T; cocT. [I.A. Kpecros, E.B. Bacunses, Ps3zann: PI'PTY, 2012. 80 c.

5. IlepenaTuuk CBA3HOM pajnocTaHIIMK: MeToAnYeckoe nocodue. Yacts 2 / Ps3an. roc.
pamuotexH. yH-T; cocT. [.A. Kpectos, E.B. Bacunwes, Pszans: PIPTY, 2014. 80 c.

6. VYcrpoiicTBa reHepupoBaHMS U (OPMUPOBAHMS PaJUOCUTHANIOB:  METOIUYECKHE
yKa3zaHusi K JiaboparopHbIM paboraMm / Ps3aH. roc. pamumorexH. yH-T.; cocT.. A.C.bormaHos,
E.B.Bacunbes; C.1. Konecnukos, I1.A Kpecros, C.II. O3epan; nox pen. I11.A.Kpecrosa. Ps3anb,
2013. 120 c. Ne4704.

0) /lononnumenvhas

1. IlpoextupoBanue paauonepenaromux ycrpoiicts CBU: VYueGHoe mocoOue 1i1s By30B /
Vr1kun I'M., bnarosemenckuii M.B., Kyxosunkas B.I1. u ap.; Ilox pea. ['M. Ytkuna. — M.:
Cos. Paguno, 1979. — 320c., ui..

2. IlpoexkTupoBaHuE paauoOlNepealoIuX YCTPOUCTB ¢ mnpuMeHeHneM OBM: VYyeGHoe
nocobue mis By3oB / O.B. Anekcee, A.A. IonoskoB, A.Jl. Imutpues u ap.; Ilox pex. O.B.
AnexkceeBa. — M.: Paguo u cBs13b, 1987.-392c¢., ui.

3. IlpoexktrpoBanue paguonepenaTaukoB: Yued. nmocooue ais By3oB / B.B. llaxrunbass,
M.C. Ilymunun, b.B. Kossipes u ap.; [Tog pea. B.B. Hlaxrunpasua.-4-e uzz., nepepad. u 1011~
M.: Pagno u cBa3b, 2000 —665c¢.

4. Iymunun M.C., Koseipe B.b., BmacoB B.A. IlpoexkrupoBaHue TpaH3UCTOPHBIX
KAacKaJl0B nepenatyukoB - M.: Paano u cBs3b, 1987.-320c.

5. LludpoBsle paguonepenaronIie yCTPOWCTBA: METOAMYECKHE YKa3aHUs K KypCOBOM
pabore / Psizan. paguorexH.yH-T; cocT. E.B. BacunbeB. — Pszanb, 2011-16¢. .Ne4441.

6. CTpYKTypHBIE CXEMBI IEPEAATYMKOB PATUOCTAHIINN C YITIOBOH MOIYIISIIMEH:
METOAMYECKHE YKa3aHUs K KypcOBOMY IpOeKTUpOoBaHuto / Pa3aH. paguorexH.yH-T; cocT. [L.A.
Kpectos, - Pa3ans: PI'PTY, 2007. 40c .Ne3946
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7. boraues B.M., Hukucdopos B.B. TpaH3ucCTOpHBIE YCHIMTEIH MOLIHOCTH. — M.:
Oneprus, 1978.- 344 c., u.

8. llupokomnonocHble paauonepenaromue ycrpoicrsa / AnekceeB O.B., TonoBkua A.A.,
[Tonesoit B.B. u np.; Ilox pen. O.B. Anekceesa. - M.: Cs3b, 1978.-304c., ui.

9. B.B. Iaxrunpasn, B.JI. Kopskun. IlpoekrupoBaHue ycTpoicTB
reHepupoBaHus U GOPMUPOBAHUS CUTHAJIOB B CCTEMaX IMOJBHKHOM CBSI3U: YUeOH.
[Tocobue nns By3oB Ilog penakuumeit B.B. Hlaxrunpasna. M.: COJIOH-IIPECC
2011.

Monayas 4

a) OcHoenas

1. Pagmonepenaromme yctpoictBa: YueOnwk mia By3oB / B.B. IlaxrumeasH, b.B.
Ko3ssipes, A.A. JlsxoBkuH u ap.; [log pex. B.B. Hlaxrunsasna. -3-¢ u3z., nepepad. u gorm. - M.:
Pamno u cBa3p, 2003 —560c¢.: m.

2. YerpoiicTBa reHepupoBaHus U (POPMHUPOBAHUS PAAUOCUTHAIOB: YUeOHUK IJIs1 BY30B /
JLLA. benos, B.M. boraues, M.B. bnarosemenckuii u ap.; [lox pea. I'M. YTkuna, B.H.
Kynemosa, M.B. brnarosenierckoro. — 2-¢ u3j., nepepad. u nom. — M.: Paguo u cBsi3b, 1994 —
416c.: nun.

4. Tlepenartunk CBSI3HOW paguOCTaHIMK: MeToamdeckoe nmocodbue. Yacte 1 / Pssan. roc.
paaunorexH. yH-T; cocT. II.A. Kpectos, E.B. Bacunwes, Pa3zans: PI'PTY, 2012. 80 c.

5. IlepenaTuuk CBA3HOM pasiMoCTaHIIMK: MeToAnYecKoe mocodue. Yacts 2 / Psazan. roc.
paanorexH. yH-T; cocT. II.A. Kpecros, E.B. BacunbeB, Pszanb: PIPTY, 2014. 80 c.

6. VYcrpoiicTBa TeHepUpOBaHHS W (OPMUPOBAHHS PAJMOCHUTHAIOB:  METOAWYECKHE
yKa3zaHus K JlaboparopHbiM pabotam / Ps3an. roc. pamumorexH. yH-T.; cocT.. A.C.bormanos,
E.B.Bacunbes; C.W. Konecnukos, II.A . Kpectos, C.I1. O3epan; nox pen. I1.A.Kpecrosa. Psi3ans,
2013. 120 c. Ne4704.

0) Honoanumenvuasn

1. IIpoekTupoBanue paguonepeaaronmx ycrpoiicts CBU: YuebHoe nmocobue ais By30B /
Vr1kun ['M., bnarosemenckuit M.B., Kyxosunkas B.I1. u ap.; Ilog pen. I'M. YTtkuna. — M.:
Cos. Paguo, 1979. — 320c., uin..

2. IlpoexktupoBaHue paauoONepeaarolIuX YCTPOHUCTB ¢ mnpuMeHeHHeM OBM: VYueGHoe
nocobue g By3oB / O.B. Anekcees, A.A. ITonoskos, A.Jl. Imutpues u ap.; Ilox pen. O.B.
Anexkceesa. — M.: Paguo u cBsi3b, 1987.-392c¢., ui.

3. [IpoexTupoBaHue paguonepenaTunkoB: Yued. mocodbue amns By3oB / B.B. llaxrunbass,
M.C. lllymunun, b.B. Ko3swipes u ap.; [lox pen. B.B. lllaxrunpasna.-4-e uzz., nepepad. u J101.-
M.: Pagmo u cBsa3p, 2000 —665c¢.

4. Mymunun M.C., Koseipe B.b., Brnaco B.A. IlpoextupoBaHue TpaH3UCTOPHBIX
KacKaJloB nepeaaryukoB - M.: Paauo u cBa3p, 1987.-320c.

5. HudpoBsie paguomnepenaronye yYCTpOMCTBA: METOIUYECKHE YKa3aHHUS K KypCOBOM
pabote / Ps3an. panguorexH.yH-T; cocT. E.B. BacunbeB. — Ps3anp, 2011-16c¢. .No4441.

6. CTpyKTypHBIE CXEMBI IEPETATYMKOB PATUOCTAHIINN C YIIIOBON MOXYIISLIUEH:
METOJIMYECKHE yKa3aHUs K KypCOBOMY NPOEKTHpOBaHMIO / Ps3aH. pannorexH.yH-T; cocT. [LA.
Kpecros, - Psa3anb: PI'PTY, 2007. 40c .Ne3946

7. boraues B.M., Hukucdopos B.B. TpaH3uCTOpHBIE YCHIMTEIH MOILIHOCTH. — M.:
Oneprus, 1978.- 344 c., .

8. IlIupoxomnonocHble paauonepenaromue ycrporictsa / Anekcees O.B., [onoBkun A.A.,
ITonesout B.B. u np.; Ilox pen. O.B. Anekceesa. - M.: CBs3b, 1978.-304c., ni.

9.B.B. laxrunpasan, B.JI. Kopskun. IlpoextupoBaHue ycTpOWCTB TI'€HEpUPOBAaHUSA U
GbopMHpOBaHUS CHUTHAJIOB B CHCTEMax MOJIBIKHOU cBs3u: YueOH. [locobme mmsa By3oB Ilox
penakuuei B.B. Hlaxrunpasana. M.: COJIOH-ITPECC 2011.

Monayasb 5
a) Ocnosnas
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1. Pagmonepenaromue yctpoiictBa: YueOHuk s By3oB / B.B. Ilaxrunbash, B.B.
KosbipeB, A.A. JIsxoBkuH u ap.; [lox pen. B.B. llaxruibasna. -3-e u3a., nepepad. u mom. - M.:
Panno u cBa3p, 2003 —560c.: u.

2. YcTpoiicTBa reHepupOoBaHus U (POPMUPOBAHUS PAIMOCUTHAJIOB: YYeOHHUK /JIs BY30B /
JILA. benos, B.M. boraues, M.B. bnaroseuenckuii u ap.; Ilox pen. I'M. Ytkuna, B.H.
Kynemosa, M.B. bnarosemienckoro. — 2-¢ uz., nepepad. u gomn. — M.: Paaguo u cBs3b, 1994 —
416c¢.: un.

4. TlepenaTyrk CBSI3HOM paMOCTaHIIMU: MeToArYecKkoe mocooue. Yacte 1 / Pa3an. roc.
paauorexH. yH-T; cocT. [I.A. Kpectos, E.B. Bacunwes, Psa3ann: PITPTY, 2012. 80 c.

5. IlepenaTuuk CBA3HOM paauoOCTaHITUU: MeToArYecKoe mocodue. Yacte 2 / Ps3aHn. roc.
paauotexH. yH-T; cocT. II.A. Kpecros, E.B. Bacunbes, Pszann: PIPTY, 2014. 80 c.

6. YcrpoiicTBa TeHepupoBaHHS W (OPMHPOBAHUS PATUOCUTHAIOB:  METOAMYECKHE
yKazaHus K JaboparopHbiM pabGoram / Ps3aH. roc. paamorexH. yH-T.; cocT.. A.C.bormanos,
E.B.Bacunbe; C.H. Konecnukos, [1.A.Kpectos, C.I1. O3epan; noxg pea. I1.A.Kpectosa. Ps3aub,
2013. 120 c. Ne4704.

0) [ononnumenvuasn

1. IIpoektupoBanue paguonepenaronmx ycrpoiicts CBU: Yuebnoe mocobue st By30B /
VYT1kun ['M., brnarosemenckuii M.B., XKyxoBuukas B.I1. u np.; Ilog pen. I'M. YTkuna. — M.:
Cos. Paguo, 1979. — 320c., ui..

2. IlpoektupoBaHue paauoONEpeaAONINX YCTPOUCTB ¢ mnpuMeHeHueM OBM: VYuyeOHoe
nocobue s By30B / O.B. Anekcees, A.A. TonoBkos, A.JI. JImutpues u np.; Ilox pen. O.B.
AnexceeBa. — M.: Paguo u cBs13b, 1987.-392c¢., ui.

3. [IpoekTrpoBaHue paguonepenaTankoB: Yued. mocodue s By3oB / B.B. llaxrunbasH,
M.C. llymunun, b.B. Kossipes u ap.; [lon pen. B.B. lllaxrunsasna.-4-e usz., nepepad. u J101.-
M.: Paguo u cBsa3pb, 2000 —665c¢.

4. WMymunun M.C., Kozeipe B.b., BnacoB B.A. IIpoexktupoBaHue TpaH3UCTOPHBIX
KacKaJioB repenaryukoB - M.: Paauo u cBs3p, 1987.-320c.

5. Hudpossie pamuonepenaromue yCTpOCTBa: METOAMYECKHE YKa3aHUS K KypCOBOU
pabore / Psa3an. paguorexH.yH-T; cocT. E.B. BacunbeB. — Psa3anb, 2011-16¢. .Ne4441.

6. CTpyKTypHBIE CXEMBI IEPEIATYNKOB PAAUOCTAHIUHN C YITIOBOW MOAYIISIIIUEH:
METOJIMYECKHE YKa3aHUs K KypCOBOMY MPOEKTUpoBaHuIo / Psa3an. paguorexH.yH-T; cocT. [LA.
Kpecros, - Psa3anb: PI'PTY, 2007. 40c .Ne3946

7. boraues B.M., Huxudopos B.B. Tpan3ucropHble ycuIuTeNd MOIIHOCTH. — M.:
Oueprus, 1978.- 344 c., un.

8. IlupoxomnonocHeie paauonepenaronue ycrpoiictea / AnekceeB O.B., [omoBkun A.A.,
[Tonesoii B.B. u np.; ITox pen. O.B. Anekceesa. - M.: Cs3b, 1978.-304c., ui.

9.B.B. axrunpasn, B.JI. Kopskun. [IpoexTrpoBanue ycTpoilcTB reHepupOBaHUS

1 GOpMUPOBaHUS CUTHAIOB B CHCTEMax MOABMXHOM cBsi3u: YueOH. [Tocobue miis By30B

[Tox penakuwmeit B.B. [llaxrunsasaa. M.: COJIOH-TIPECC 2011.

Monayab 6
a) OcnosHas

1. Pagmonepenatomme yctpoiictBa: YueOHuk i By3oB / B.B. IlaxrumeasH, b.B.
Ko3sbipes, A.A. JlsxoBkuH u ap.; [lox pex. B.B. Hlaxrunsassa. -3-e u3z., nepepad. u gorm. - M.:
Pamgno u cBsa3p, 2003 —560c¢.: m.

2. YcrpoiicTBa reHepupoBaHus U GOPMUPOBAHUS PATMOCUTHAIOB: YYeOHUK /IS BY30B /
JLLA. benos, B.M. boraues, M.B. bnarosemenckuii u ap.; [lox pea. I'M. YTkuna, B.H.
Kynemosa, M.B. brnaroserenckoro. — 2-e u3j., nepepad. u nom. — M.: Paguo u cBs3p, 1994 —
416c.: nm.

4. Tlepenatuuk CBSA3HOW paJMOCTaHIMK: MeToanueckoe mocodue. Yacte 1 / Pszan. roc.

panuotexH. yH-T; cocT. I[.A. Kpectos, E.B. BacunbseB, Pa3zans: PI'PTY, 2012. 80 c.
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5. IlepenaTuuk CBA3HOM pasiMoCTaHIIMK: MeToaAnYecKoe mocodue. Yacts 2 / Pazan. roc.
panuotexH. yH-T; cocT. [I.A. Kpecros, E.B. Bacunwes, Pszans: PI'PTY, 2014. 80 c.

6. VYcrpoiicTBa TeHepupoOBaHHS W (OPMUPOBAHMS PAJUOCUTHAJIOB:  METOIUYECKHE
yKa3zaHus K JiaboparopHbiM pabotam / Psa3an. roc. pamumorexH. yH-T.; cocT.. A.C.bormanos,
E.B.Bacunbes; C.W. Konecnukos, I1.A Kpectos, C.I1. O3epan; nox pen. I1.A.Kpecrosa. Ps3ans,
2013. 120 c. Ne4704.

6) [Honoanumenvuasn

1. IIpoexTupoBanue paguonepenaromux ycrpoicte CBY: VYuebnoe mocobue mist By30B /
Vr1kun ['M., bnarosemenckuit M.B., Kyxosunkas B.I1. u ap.; Ilox pen. I'M. YTtkuna. — M.:
Cos. Paguo, 1979. — 320c., ui..

2. IlpoekTHpoBaHUE paauOINEpEaIOIINX YCTPOHCTB ¢ mHpuMeHeHneM DOBM: VYueGHoe
nocobue s By3oB / O.B. AnekceeB, A.A. I'onoskoB, A.Jl. Imutpues u ap.; Ilox pen. O.B.
AnexceeBa. — M.: Paguo u cBs3b, 1987.-392c¢., mi.

3. IIpoekTrpoBaHue paguonepeaTaukoB: Yued. mocooue s By3os / B.B. llaxrunsasm,
M.C. Wymunun, b.B. Kossipes u ap.; [lox pex. B.B. Hlaxrunpasna.-4-¢ uzz., nepepad. u 1011~
M.: Pagmo u cBsa3p, 2000 —665¢.

4. WMymunun M.C., Koseipe B.b., Bnaco B.A. IlpoexktupoBaHue TpaH3UCTOPHBIX
KacKaJi0B InepenaTyukoB - M.: Paauo u cBsi3b, 1987.-320c.

5. Hudpossie paauonepenaronine YCTPOHCTBA: METOAMYECKHE YKa3aHHs K KypCOBOM
pabote / Ps3an. panguorexH.yH-T; cocT. E.B. BacunbeB. — Ps3anp, 2011-16c¢. .No4441.

6. CTpYKTypHBIE CXEMBbI IEPEAATYMKOB PATUOCTAHIINN C YITIOBOM MOIYIIAIUEH:
METOAMYECKHE YKa3aHUs K KypcOBOMY MpOeKTUpoBaHuto / Pa3aH. paguorexH.yH-T; cocT. [L.A.
Kpecrtos, - Psa3ans: PI'PTY, 2007. 40c .Ne3946

7. boraues B.M., Huxudopos B.B. TpaH3ucrtopHble yCHIUTENH MOIIHOCTH. — M.:
Oueprus, 1978.- 344 c., uin.

8. llupoxononocHsle paauonepenaromue ycrpoicrsa / AnekceeB O.B., TonoBkun A.A.,
[Tonesoii B.B. u np.; Ilox pen. O.B. Anekceesa. - M.: Cpsi3b, 1978.-304c., wi.

9.B.B. IHaxrunenan, B.JIL.  Kopskun.  IlpoexktupoBaHue  yCTpOMCTB
reHepupoBaHus U GOPMUPOBAHUS CUTHAJIOB B CHCTEMaX IMOJIBUKHOM CBSI3U: YUeOH.
[Tocobue mns By3oB Ilox pemakumeii B.B. [axrunpasua. M.: COJIOH-ITPECC
2011.

Monayas 7
a) OcnosHas

1. Pagmonepenaromue yctpoiictBa: YueOHuk s By3zoB / B.B. Illaxrunbass, b.B.
Ko3ssipes, A.A. JlsxoBkuH u ap.; [lox pen. B.B. Hlaxrunsasaa. -3-¢ u3z., nepepad. u gorm. - M.:
Pamno u cBa3b, 2003 —560c¢.: n.

2. YerpoiicTBa reHepupoBaHus U GOPMHUPOBAHUS PAAUOCUTHAIOB: YYeOHUK Ui BYy30B /
JLLA. benos, B.M. boraues, M.B. bnarosemenckuii u ap.; [log pexn. I'M. Y1kuna, B.H.
Kynemosa, M.B. brnarosernierckoro. — 2-¢ u3j., nepepad. u mom. — M.: Paguo u cBs3b, 1994 —
416c.: un.

4. TlepenaTdark CBSI3HOW pagUMOCTaHIMU: MeToandeckoe nocodue. Yacts 1 / Pszan. roc.
panuotexH. yH-T; cocT. II.A. Kpectos, E.B. BacunbeB, Psazans: PI'PTY, 2012. 80 c.

5. [lepenaTuuk CBA3HOW paauoCTaHITUU: MeToarYecKoe mocodue. Yacts 2 / Ps3an. roc.
panuotexH. yH-T; cocT. [I.A. Kpecros, E.B. Bacunees, Psazanbs: PIPTVY, 2014. 80 c.

6. YcrpoiicTBa TeHepupoBaHHS W (HOPMHPOBAHUS PATUOCUTHAIOB:  METOAMYECKHE
yKkazaHus K JabopatopHbiM pabGotam / Ps3aH. roc. paamorexH. yH-T.; cocT.. A.C.bormanos,
E.B.Bacunbes; C.U. Konecnukos, I1.A.Kpecros, C.I1. O3epan; nox pen. I1.A.Kpectosa. Psa3anb,
2013. 120 c. Ne4704.

0) Hononnumenvuasn

1. IIpoektupoBanue paguonepenaonmx ycrpoiicts CBU: YuebHnoe nmocobue amus By30B /
Vr1kun ['M., bnarosemenckuit M.B., Kyxosuukas B.I1. u np.; Ilox pen. I'M. YTtkuna. — M.:
Cos. Paguo, 1979. — 320c., ui..
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2. IlpoexkTupoBaHuE paauoOINepealoIuX YCTPOHCTB ¢ mHpuMeHeHneM OBM: VYueGHoe
nocobue s By3oB / O.B. AnekceeB, A.A. IonoskoB, A.Jl. Imutpues u ap.; Ilox pen. O.B.
AnexkceeBa. — M.: Paguo u cBsi3b, 1987.-392c¢., ui.

3. IIpoekTrpoBaHue paguonepeaTaukoB: Yued. mocooue s By3oB / B.B. llaxrunsasm,
M.C. Wlymunun, b.B. Kossipes u ap.; [log pea. B.B. llaxrunpasgna.-4-e uzz., nepepad. u 1011~
M.: Pagmo u cBsa3p, 2000 —665¢.

4. Iymunun M.C., Koseipe B.b., Bnaco B.A. IlpoextupoBaHue TpaH3UCTOPHBIX
KacKaJi0B nepenaTyukoB - M.: Paauo u cBsizb, 1987.-320c.

5. HudpoBsie paauonepenaroine YCTPONHCTBA: METOAMYECKHE YKa3aHHS K KypCOBOM
pabore / Ps3an. paguorexH.yH-T; cocT. E.B. BacunbeB. — Psa3anb, 2011-16¢. .Ne4441.

6. CTpYKTypHBIE CXEMBI IEPEAATYMKOB PATUOCTAHIINM C YITIOBONH MOIYIISLIMEH:
METOAMYECKHE YKa3aHUs K KypcOBOMY MpOeKTUpoBaHuto / Pa3aH. paguorexH.yH-T; cocT. [L.A.
Kpectos, - Pa3ans: PI'PTY, 2007. 40c .Ne3946

7. boraues B.M., Huxudopor B.B. TpaH3ucTOopHBIE yCHJIMTEIHW MOIMHOCTH. — M.:
Oueprus, 1978.- 344 c., ui.

8. llIupoxononocHele paauonepenaromume ycrpoicrsa / AnekceeB O.B., TonoBkun A.A.,
[Tonesoii B.B. u np.; Ilox pen. O.B. Anekceesa. - M.: Cpsi3b, 1978.-304c., mi.

9.B.B. Ilaxruneasn, B.JI. Kopskun. [IpoexktupoBaHue yCTpPOWCTB TI'€HEPUPOBAHMS U
dbopMHUpOBaHUS CUTHAJIOB B CHCTEMaXx IMOABIKHOU cBs3u: Y4eOH. [locobue nmmst By3oB Ilog
penakiuei B.B. [llaxrunpasna. M.: COJIOH-TTPECC 2011.

Moayan 8
a) OcnosHas

1. Pamgmonepenaromme ycrpoiictBa: YueOHuwk s By3oB / B.B. IllaxruwmensH, B.B.
KosbipeB, A.A. JIsxoBkun u ap.; [lox pen. B.B. llaxrunpasna. -3-e u3a., nepepad. u mom. - M.:
Panno u cBsa3p, 2003 —560c.: u.

2. YcrpoiicTBa reHepupoBaHus U GOPMUPOBAHUS PAIUOCUTHAIOB: YYeOHUK ISl BY30B /
JILA. benos, B.M. boraues, M.B. bnarosemenckuii u ap.; [log pen. I'M. Y1kuna, B.H.
Kynemosa, M.B. brarosemenckoro. — 2-e u3f., nepepab. u nom. — M.: Paguo u cBs3b, 1994 —
416c¢.: un.

4. Tlepenatuuk CBSI3HOM paguoOCTaHIMM: MeToauuyeckoe nocodue. Yacte 1 / Ps3aH. roc.
pamuotexH. yH-T; cocT. I[I.A. Kpecros, E.B. Bacunses, Ps3zann: PI'PTY, 2012. 80 c.

5. IlepenaTuuk CBA3HOM pasmocTaHIIMK: MeToArYeckoe nocodue. Yacts 2 / Ps3an. roc.
pamuotexH. yH-T; cocT. [I.A. Kpectos, E.B. Bacunses, Pszans: PIPTY, 2014. 80 c.

6. VYcrpoiicTBa reHepupoBaHMS M (OPMUPOBAHMS pPaJIUOCUTHANIOB:  METOIUYECKHE
yKa3zaHusi K JiaboparopHbIM paboraMm / Ps3aH. roc. paamorexH. yH-T.; cocT.. A.C.bormaHos,
E.B.Bacunses; C.1. Konecnukos, II.A Kpecros, C.II. O3epan; nox pen. I1.A.Kpecrosa. Ps3ans,
2013. 120 c. Ne4704.

6) Hononnumenvnas

1. IlpoextupoBanue paguonepenaromux ycrpoiicts CBU: YuebHoe nocobue st By30B /
Vr1kun I'M., bnarosemenckuii M.B., Kyxosunkas B.I1. u ap.; Ilox pea. ['M. Ytkuna. — M.:
Cos. Pagmo, 1979. — 320c., n..

2. IlpoexkTupoBaHue paauolepearoluX YCTPOHCTB ¢ npuMeHeHneM OBM: VYueGHoe
nocobue s By3oB / O.B. Anekcee, A.A. ITonoskoB, A.Jl. Imutpues u ap.; Ilox pex. O.B.
AnexkceeBa. — M.: Paguo u cBsi3b, 1987.-392c¢., ui.

3. IlpoexktrpoBanue paguonepenaTankoB: Yued. mocooue A By3oB / B.B. lllaxrunss,
M.C. Ilymunun, b.B. Kossipes u ap.; [Tog pea. B.B. Hlaxrunsasua.-4-e uzz., nepepad. u 1011~
M.: Pagno u cB3b, 2000 —665c.

4. IDymunun M.C., Koseipe B.b., Bnaco B.A. IlpoextupoBaHue TpaH3UCTOPHBIX
KacKaJl0B nepenatyukoB - M.: Paano u cBs3b, 1987.-320c.

5. Ludpossle paguonepenaroniie yCTPOWCTBA: METOJMUYECKHE YKa3aHUs K KypcOBOU
pabore / Psizan. paguorexH.yH-T; cocT. E.B. BacunbeB. — Ps3anb, 2011-16¢. .Ne4441.
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6. CTpyKTypHBIE CXEMBI IEPEAATYMKOB PATUOCTAHIINN C YITIOBOH MOIYIISLIMEH:
METOAMYECKHE YKa3aHUs K KypcOBOMY IIPOEKTHpOBaHUIO / Pa3aH. paguorexH.yH-T; cocT. [L.A.
Kpectos, - Pa3ans: PI'PTY, 2007. 40c .Ne3946

7. boraues B.M., Huxudopor B.B. TpaH3ucTopHBIE yCHJIMTEIHW MOIMHOCTH. — M.:
Oueprus, 1978.- 344 c., un.

8. IllupokomnosocHble paauornepenaronme ycrpoiictsa / AnekceeB O.B., [omoBkua A.A.,
[Tonesoii B.B. u np.; [Tox pen. O.B. Anekceesa. - M.: Cs3b, 1978.-304c., wi.

9.B.B. axrunpnan, B.JI. Kopskun. IIpoekThpoBaHue yCTpPOMCTB T€HEpUPOBAHUS U
(GbOpMUPOBAaHUS CUTHAJIOB B CHCTEMax IOABMXHOU cBsi3u: YueOH. [locobue mis By3oB [lox
penaknuei B.B. axruwipasaa. M.: COJIOH-TTPECC 2011.

8. [lepeyenn pecypcoB HH(OPMALMOHHO—TEIEKOMMYHUKAIMOHHOI ceTn « UHTEepHETY,
HE00XOAMMBIX /1JI5l U3yYeHHs TUCHUIITHHBI
OOyuaromMcst Mpe1ocTaBieHa BO3MOKHOCTh MHIMBUAYAILHOTO JOCTYIA K CIETYIOIIUM
AIIEKTPOHHO-ONOIMOTEYHBIM CUCTEMAaM.

1. DnextpoHHO-OMONMOTeYHass cucreMa «JlaHb», pexuM JocTyna — ¢  JH00ro
kommbtorepa PIPTY 6e3 mapost. — URL: https://e.lanbook.com/

2. DOnektpoHHO-OubmuoTeuHas cuctema «IPRbooks», pexum poctyma — c¢ mo0oro
komnbtotepa PI'PTY ©0e3 mapoms, u3 ceru wuHrepHer mno mnapomo. — URL:
https://iprbookshop.ru/.

9. MeToauueckue YKazaHusd 1Jist CTYI€HTOB IO OCBOCHHUIO TUCIHUIIJINHBI

Paboma cmyoenma na nekyuu
B mporecce JEKIMOHHOTO 3aHSATHS CTYICHT JOJDKEH YMETh BBIACHATH HamOojee

BaXHBIC MOMEHTBI, BBIBOJBI, OCHOBHBIC IOJIOKCHUA. [IpOCHyIIaHHBIA MaTepuan JICKIUU
CTYIEHT JOJDKEH mpopaborate. OT 53TOro 3aBUCUT  MPOYHOCTh YCBOCHMSI 3HAHHM, W,
COOTBETCTBEHHO, KAYECTBO BOCHPHSTHS ITOCICIYIOMNX JIeKuid. HeoOxomum crucTeMaTnaecKuit
TPy B TEUEHUE BCETO CEMECTpa.

[Ipn HamwcaHWM KOHCIIEKTA JICKIIUH CIIeIyeT MPUACPKUBATHCS CICAYIOIIUX TPABHI U
PEKOMEHJALIUM.

1. KoHCITeKT HY)KHO 3aIMChIBATh «CBOMMU CJIOBAMHI JIHIIb ITOCIIE TOTO, KaK M3JIaracMbIi
JIEKTOPOM Te3HC OyJeT BaMH JIOCIYIIIaH A0 KOHIIA U MOHST.

2. [Ipr KOHCIEKTUPOBAHUHU CIIEyeT OTMEYATh HEMOHSTHBIE MECTa; JOCTATOYHO TTOJTHO
3aMKChIBATh T€ MOSCHEHHS IEKTOPa, KOTOPBIE OH CYMTAET HauboJee BaKHBIMH.

3. IIpu BeneHNH KOHCIIEKTa pEKOMEHIYETCS BECTH HyMEPALUIO pa3aesioB, TIaB, (OPMYII.
DTO MO3BOJUT MPHU MOATOTOBKE K Claye DK3aMEHa HE 3amyTaThCsi B CTPYKTYpPE JIEKIIHOHHOTO
Marepuaa.

4. PexoMeHyeTCsl IO KaKIOMY 3aKOHYEHHOMY pa3JieNy JieJaTh CBOU BBIBOJIBI.

[Ipn m3ydeHHs JIEKIIMOHHOTO MaTepuajga y CTyIAeHTa MOTYT BO3HUKHYTh BONpPOCHL. C
HUMHU CIIeJIyeT OOpaTUTHCS K MPETogaBaTelio.

B 3akimoueHue ciieyeT OTMETUTh, YTO KOHCIIEKT KaXIbIi CTYJIEHT 3alHChIBACT JIMYHO U
TaK, 4TOOBI UM OBLIO YAOOHO MOJIB30BATHCS MPH MOATOTOBKE K MPAKTUYECKUM H J1a00PaTOPHBIM
3aHATHSM, a TAKKE MPH IMOATOTOBKE K IK3aMeHaM.

Jlabopamopuwiii npakmukym no oucyuniune « Ycmpoiicmea 2enepupo8anus u
Gopmuposanus cueHanoey.
Memoouueckue yxazanus K 1a00pamopHuiM pabomam
VYcrpoiicTBa reHeprpoBaHUa U HOPMUPOBAHUS PATHMOCUTHAIOB: METOAMYECKUE YKa3aHHs
K sabopatopHbiM pabotram / Ps3an. roc. pammorexH. yH-T.; cocT.. A.C. bormanos, E.B.
Bacunwes; C.M. Konecnukos, I1.A. Kpectos, C.II. O3zepan; nox pen. I1.A. Kpecrosa. Ps3ans,
2013. 120 c. No4704.
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Ne Ne pazpnena H o
auMeHOBaHUeE J1a00paTOPHOI pabOTHI
11/T1 JACTTUTIINHBI
1 Monyinb1 JlJa6.Nel. MccnenoBaHue peKuMOB paOOThI
TPAH3UCTOPHOTO YCHUIIUTEINSI MOIITHOCTH.
2 Monyis1 Jla6 .2 HccienoBaHue Harpy304HbIX
XapaKTePUCTHK TeHepaTopa ¢ BHEIIHUM
BO30OyKJeHHEeM. 4daca
3 Moayinb 2 Jla6.Ne3.VccnenoBanue yCHUIUTENSI MOIITHOCTH C
pE30HAaHCHOM EMNbIO coryacoBanus. 4 yaca
4 Monaynb 5 Jla® .\e5. HMccenenoBaHue OJHOKOHTYPHBIX
ABTOTE€HEPATOPOB C MapaMETPUUECKOM
crabunu3anueid. 2 gaca
5 Moayins 5 Jla® .\e6 . MccnenoBaHue aBTOT€HEPATOPOB
C KBaplieBo ctabunuzanuen. 2 yaca
6 Mopyns 7 J1a6.Ne9 VccnenoBanue 4acTOTHOTO MOJYJIATOpa Ha
BapuKarie. 24yaca
7 Monyib 7 JIa6. Ne10. UccnenoBanue 4acTOTHOTO
MOJYJIATOPA HA PEaKTUBHOM TPaH3UCTOpe 2 yaca

JIaGopatopHble  paOOThl  BBINOJHSIOTCS Ha  JIaDOpPATOPHBIX  YCTaHOBKAax IO
UHIMBUAYAIbHBIM 3aJaHusiM. CXeMbl, TpeIBapUTENIbHBIC PACUYEThl, TaOIUIBI, PE3YJIbTaThI
pacuera Mo pe3ysbTaTaM 3KCIEPUMEHTa U TpaUKH MPEICTABIAIOTCS IMPENoAaBaTelll0 B BHUJIE
orueTa. 3aHsATHUs npoBoisaTcs B ayaA.414(2). [Jomyck K BBIIOJHEHHIO JIAOOpaTOpPHOH pabOThI
CTYAEHTHl IOJYYaloT IOCJIE YCIEIIHOTO OTBETa Ha KOHTPOJbHBIE BOIIPOCHI, ITOMELICHHbIE B
METOIMYEeCcKUX yKka3zaHusax. llocie 3aBepieHHs SKCHepUMEHTa M 00pabOTKH pe3ysbTaToB
CTYZAEHT JIOJDKEH C/IeNaTh BBIBOJIBI U OTBETUTH MPEIOIaBATENI0 HA HHTEPECYIOIINE €r0 BOIPOCH
1o pe3ynbTaTaM HccienoBaHus. [Ipu ycreniHoM oTBeTe OH MOJy4aeT 3a4yeT IO JiabopaTopHOU
pabore.

OcHoBHasi 4acTb BPEMEHH, BbIIEJICHHAs Ha BBIIIOJIHEHUE JIAOOPaTOPHON padoThI,
3aTpayuBaeTCs Ha CaMOCTOSITEIbHYIO MIOATOTOBKY.

B mpouecce mnonaroroBku k JgabopaTopHOM paboTe€ CTYIAEHT JOJDKEH H3YYUTh
JEKIIMOHHBIA MaTepHaj, OTHOCSILMICSI K JaHHOW JabopaTOpHOM paboTe, U TEOPETUYECKYIO
4acThb METOJIMYECKUX yKa3aHUM, 03HAKOMHUTBCS C MPEUIaraeMbIM aJlfOPUTMOM IPAKTHUYECKOTO
UCclieIoBaHMs. BBINOIHUTBE, €ClM 3TO HEOOXOIMMO, IMpeIBapUTENIbHBIE pacyeThl M CleNaTh
3aroTOBKY OTYe€Ta, IOJATOTOBUTH OTBEThl HA KOHTPOJIbHBIE BONPOCHl, IIOMELICHHBIE B
METOAMYECKHX YKa3aHHUAX K paboTe.

B nponecce BbinoaHeHMs 1a00paTOpHOM pabOTHI JOJKEH OTBETUTh HA MPEJI0KEHHbBIE
eMy IpernojaBaTejleM KOHTPOJbHBIE BOINPOCHl U MOJYYUTh pa3pelieHHe Ha BbINOJIHEHUE
MpPaKTUYEeCKOW dacTu wuccienoBaHusa. l[locnme 3aBepiieHust UCCIENOBaHHS M MPOBEPKU
pe3ysIbTaTOB MpEenojaBaTeseM CTYAEHT MPUCTYNaeT K 0(QOPMIIEHUIO OTYETa B COOTBETCTBUU C
TpeOOBaHUSMU METOAMYECKUX YKa3aHWM, JeNlaeT BBIBOABI IO paboTe M COaeT OT4YeT
IPEMNoJIaBaTeNIO ISl OLIEHKH PEe3yIbTaTOB MCCIIEOBAHUS.

Paboma cmyoenma npu 6vinoinenuu nPaKmMu4ecKux 3aHAmuil

[IpakTiueckue 3aHATHS CYHIECTBEHHO JOMOJHSIOT JIEKIIMH MO JUCHUILIMHE. B mpouecce
BBITIOJIHEHUS YIPAKHEHHUST CTYACHTBHl PACIIUPAIOT W YIIIYOJSIOT 3HAHUS, MOJYYEHHBbIE M3
JIEKIIMOHHOTO Kypca M y4eOHMKOB, ydarcs riiy0ske MoHUMaTh (GU3HKY paboThl KoJieOaTeNbHBIX
cucTeM, pa30uparbCsi B MPUHIMIIMAIBHBIX CXEMaxX M UX OCOOCHHOCTSX, NPUOOPETaloT yMEHUe
IPUMEHSTh TOJIY4YeHHbIE 3HAaHHWA B KOHKPETHBIX ciy4yasM. B rmpoliecce BBINOTHEHUS
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yIpaKHEHUH BbIPaOATHIBAIOTCA HAaBBIKM BBIYUCICHUH, UCIIONB30BaHUS MPHUKIATHBIX MPOTPaMM,
paboOTHI C HAYYHOW M CTIPaBOYHOM JINTEPATypOH.

B vacel camocTOsATENbHON pabOThI CTYIEHTHI JODKHBI peIIaTh 337aud, ¢ KOTOPbIMU OHU
HE YCIEIW CIPaBUTBCA BO BPEMs ayIUTOPHBIX 3aHATHH. OTCyTCTBHE CIICIUKH IIpU
CaMOCTOSITENILHOW PaboTe MO3BOJISAET JIyUIlle pPa300paThCsi B MaTepHalie YIPaKHEHHUS.

Koraa cryieHTbI BBIIOJHAIOT YIPaXKHEHUS 110 ONPeeEHHON TeMe, OYEeHb BaXKHO, YTOObI
B pe3yJbTaTe 3HAKOMCTBA C KOHKPETHBIM 33/1aHUEM OHM IOHSUIM U YCBOWJIM MPUHUIUIUAIBHBIN
MOAXOJ K PELICHUIO IIOCTaBICHHOM 3aa4H.

Hecmotpss Ha pasznuuue B BHUAAX YNPAXKHEHWM, MX BBIIOJHEHUE MOXKHO [eNaTh II0
clleflyIolleMy o01eMy IUIaHy, KOTOpBIH 11e1eco00pa3HO MPOJAMKTOBATE CTYI€HTaM.

1) IIpounTath BHUMATENBHO 33JaHUE HA YIIPAXKHEHUE;

2) IlocMoTpeTh, BCE JIM TEPMUHBI B 33JJaHUU U3BECTHBI U MOHATHBI (€CIIM YTO-TO HEACHO,
ClIeyeT 0OpaTUThCS K YIeOHHKY MIIM TIOCOBETOBATHCS C MPEOIaBaTEIEM);

3) 3anucaTh 3a/1aHUE HA YIIPAKHECHHE.

4) Cpenate HEOOXOJMMBIE PUCYHKH, MPOAYMATh XOJ TPEAINONIAraeMbIX TPaQHUKOB C
TEOPETUYECKON TOUKH 3PEHUSI.

5) CocTaBuUTh OHKBUBAJICHTHYIO CXEMY KOJeOaTeJIbHOM CHCTEMBl U OIUCaTh €€
YPaBHEHHUSIMH.

6) PemmuTh ypaBHEHUS OTHOCHUTEIbHO HEWU3BECTHBIX BEJIIMYMH M IOJYYUTh OTBET B
oOmeM Buze. [lone3no nposectu aHanus 3toro peueHus: OH HOMOKET BCKPBITh TAKUE CBOICTBA
paccMaTpuBaeMoOro sIBJI€HUSI, KOTOPbIE HE BUIAHBI B YUCIEHHOM OTBETE.

7) Ilpoananu3upoBath NOITY4YEHHBIE PE3yJIbTAThl aHAJIM3a U pacyera.

[IpuBenéHHas 1OCIENOBAaTENBHOCTh  JACHCTBUM IPU  BBIIOJHEHUH  YIPAKHEHUHN
YCBAaMBAETCs CTYJIEHTaMHU, KaK [IPaBUJIO, B XOJI€ 3aHATHM, KOTJa OHU Ha MPaKTHKE YOeKAatTcs B
e€ menecooOpa3sHOCTH

Temamuka ynpasxcnenuit no Oucyuniune « Ycmpoiicmea 2enepuposanusn u
dopmuposanun cucnanoe»
Memoouueckue nocobus 01 8bINOIHEHUSA YNPAIHCHEHULL
1. Ilepenaruuk cBA3HOW paJuOCTaHIMK: MeToaudeckoe nocoodue. Yacte 1 / Psa3an. roc.
pannotexH. yH-T; cocT. I[I.A. Kpecros, E.B. BacunbeB, Psazans: PI'PTY, 2012. 80 c.

2. Tlepenatuuk CBSI3HOM paAMOCTaHIMM: MeToAndeckoe nmocodoue. Yacts 2 / Ps3an. roc.

panuotexH. yH-T; cocT. [I.A. Kpecros, E.B. Bacuibes, Psazans: PIPTVY, 2014. 80 c.
Temamuka ynpascHenutl.

VYnpaxuenue Nel: BeiOop TpaH3ucTopa A BEIXOJHOTO ycuiauTesns MouHocTH (BYM) u
pacder mapaMeTpoB €ro CXEMbI 3aMEeIlEHUSI.

Ypaxnenue Ne2: JHepreTM4eckuil pacueT BBIXOJIHOTO YCHUIIMTENS MOLTHOCTH.

Vopaxknenue Ne3: DiexTpuueckuil pacdeT KOJUIEKTOPHOW ILIeNH COIJIACOBaHUS C
OKOHEYHOU Harpy3Koi.

VYopaxknenue No4: DnekTpuyeckuil pacyeT napamMeTpoB 3JIEMEHTOB LIENU COTJIaCOBaHMUSI.

Vopaxxnenue Ne5: PacueT BCIOMOIaTeiabHBIX 3JIEMEHTOB BBIXOJHOIO  YCHIIUTEIS
MOIIIHOCTHU U pa3paboTKa MPUHIMIHAIBHON cxeMbl BYM.

VYnpaxuenue Ne6: Pazpabotka u pacuer OypepHOro yCuIuTens.

VYopaxkunenue Ne7: Pa3zpaGoTka M pacueT reHeparopa YIPaBlIIEMOTo HaIpsDKEHHEM
(T'YH).

Ynpaxkunenue Ne§: PazpaOoTka 1 pacyeT 4aCTOTHOI'O MOJYJIATOpa Ha BapuKare.

Bce ynmpaxkHeHus BBINONHAIOTCA B ayautopusax kadenper PTY (415(2), 413(2)) mo
WHAMBUAYaAJIbHBIM 3a1aHusM. [lepen BbINIOJIHEHHWEM YHpaXHEHHUS MpernojaBaTellb H3j1aracT
METOAMKY NpPOBENEHUS YINpaXHEHHs, oOpalias BHUMaHHE CTYAEHTOB Ha HauOoJjiee Ba)KHBIC
cTopoHbl. CXeMbl U pe3yJbTaThl pacueTa yrpaxHEeHUH oOpMIISIOTCS M0 YCTaHOBJIEHHOM Gopme
Y TIPEJCTABIIAIOTCS IPENOJABATEINO ISl IPOBEPKH.

[Ipumepsl BapuaHTOB TEXHUUECKOTO 3aJaHUs Ha YIPaXXHEHUS IPUBECHBI HUXKE
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3aganue Ne
Ha BBINOJHEHUE yNpakHeHUH o aucuuiuinae Y1 u @C
Pacuer kackazioB paauonepe1aTIuKoB.
TexHUYeCcKOE 3aJaHUE

1. HoMuHaIbHOE 3HAYEHHE OKOHEYHOM HATPy3KH ZH =25-j150m
2. HomuHanpHbIM ypoBEHb MOLIHOCTH B OKOHEYHOW Harpyske P.,=2Br
3. LlenTpanbHas yacToTa pabouero Auana3oHa: fo = 156 MI'y .
Fimex
4. KoapummeHTt nepekphIThs 10 AUanazoHy ki =—"=-=11.
min
5. HepaBHOMEpHOCTH OTJaBa€MOIl MOIIIHOCTH MO JHAIa30Hy YacTOT € <2 nb, He
Oonee
6. BemmonmauTs TpedoBanus ['OCT 12252-86.
7. BYM Beimonanuth Ha Tpansuctope KT920A 0€3 epecTpONKH 10 AUaNa3oHy.
3agaHue BEIIAHO 2018r.
K.t.1., nou. xkadenpst PTY IT.A. KectoB
3ajanue moaydui 2018r
CryneHrT 1p.
3aganue Ne

Ha BBINOJIHEHUE yIIpakHeHUH 1o qucuumuinae Y1 u ©C
Pacyer kackaznoB paguonepesaTunKoB.
TexHu4yeckoe 3a1anne

1. HomunansHoe 3HaYeHUE OKOHEYHOM Harpy3ku
Z,,=40-j300u
2. HoMuHanbHbIH ypOBEHb MOIIHOCTU B OKOHEYHOM Harpys3ke P_, =18 Br
3. LlenTpanpHas yacToTa pabovero quarna3oHa: fo =75 MIu.
Fiax
4. KoappuuueHT nepekprITus M0 AUANA30HY ki = f— =11.
min
5. HepaBHOMepHOCTH OT/aBaeMON MOIIHOCTHU MO JAHMANa3oHy 4acToT § <2 b, ne
Oonee
6. Beimonuuts Tpebosanus 'OCT 12252-86.
7. BYM Beimmoanuth Ha Tpansuctope KT 920B 0e3 MepecTpOrKH Mo JUANa30HY.
3aaHue BbIJAHO 2018r.
K.1.H., nou. xadeapsr PTY IT.A. Kpecros
3ajaHue MOTYyIHII 2018r
CryneHnrt rp.

OOumii 00bemM Mmatepuana ynpaxsaenuit (20-30) cTpaHuil pyKOIMCHOTO WM MAIIMHHOTO
Tekcta. [losgcHuTenbHas 3anucka opopmiIieTcss B COOTBETCTBUH C TPEOOBaHUSMU,
M3JI0’)KEHHBIMU B METOJINYECKUH YKa3aHUsAX « KypcoBoe MpOEKTHpOBaHUE M0 IUCLHUIUIMHAM:
VYerpoiicTBa reHeprpoBaHus U GOPMUPOBAHUS PAIUOCUTHAIIOB, Y CTpONCTBA pUeMa U
00paboTku curHasioBy»: Meroandeckue ykazanus / Pszan. roc. paguorexH. akaf.; Coct. ITA.
Kpecros. Psasans, 2003. 16 c¢.,Ne3502.

Iloozomoeka k coaue 3k3amena (3auema)

DK3aMeH U 3a4eT — 3TO POPMBbI IPOMEKYTOUHON MTPOBEPKU 3HAHUM CTYJIEHTa B MIpoliecce

W3YYEHHUS JUCLUIUIMHBI U CTENIEHU IOHUMAaHUsI OCHOBHBIX IIOJIOKEHUH.
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B mpornecce nmoaroToBKu K 3K3aMEHY WIM 3a4€Ty CTYACHT IIOJIy4aeT IPEICTaBICHUE O
JUCLUILUINHE BO BCEH €€ IOJHOTE, YCTAaHABIMBACT CBSI3U MEXIY OTICJIBHBIMU €€ YacTsAMH,
METOJAMM aHajJu3a M MAaTeMAaTHYECKOrO OIMCaHUA. Y CTAHABIMBACT B3aUMOCBA3b MEXKIY
JEKIMOHHBIM MaTepUaIOM, NPAKTUYECKMMHU 3aHATUAMU M J1aOOPATOPHBIM IMPAKTUKYMOM.
N3ydyaemass QUCHMIUIMHA BOCIIPUHUMAETCSI CTYIEHTOM BO BCEH €€ IOJIHOTE. DTO IO3BOJISET
Jy4Yllle MOHATh €€ MPAKTUYECKYIO HAIPaBIECHHOCTb.

CryneHT Ha 3K3aMEHE WIM 3aueTe JI0JDKEH I0Ka3aTh 3HAHUE OCHOBHBIX IIOJIOKEHUI
JUCLHUIUIMHBL, BIaJeTh UMU IIPAKTUYECKH, HAIIpUMeEp, MOHUMATh (PU3HUKY pabOThl KOHKPETHON
TEHEPATOPHOM CXEMBI, YMETh IIOJIb30BATHCS METOJAMH €€ MCCIECIOBAaHHUs, I0KAa3aTb YMEHUE
MCII0JIb30BAaTh NOJyYEHHBIE TECOPETUUECKNUE 3HAHNUI IIPU PEILIEHUN KOHKPETHOM 3a1a4u.

[ToaroToBKy K 9K3aMeHy WJIM 3a4eTy CTYACHT JIOJDKEH HayaThb C ONpeAeiieHus o0beMa
MmarepHaia, Mojajekallero o0s3arenbHol npopabotke. i 3TOro HEOOXOIUMO BHUMATENIBLHO
CBEpUTh CBOM KOHCIEKTHI C MPOTPaMMOMN, YTOOBI YOETUTHCS, BCE JIM Pa3leibl OTPaKEHBI B
nekuusax. OTCyTCTBYIOIIME TEMBI M TEMbI, PEKOMEHIOBAaHHBIE [UIsl CaMOCTOSTEIbHOU
popabOTKH, 3aKOHCIIEKTUPOBATH MO YUYEOHUKY.

IIpu wu3ydeHuu uenecooOpa3HO 3apUCOBBIBATH CXEMBbI, JeaTh MaTeMaTHYeCKue
BBIKJIAJKH TIPH BBIBOJIE (POPMYII, 3apHCOBBIBATh HEOOXOAUMBIE TPapUKH.

10. Onucanue MaTepuaJIbHO-TEXHHYECKOH 0a3bl, HEOOXO0IMMOIi IS OCYLIeCTBJIEHHS
00pa3oBaTeIbHOIO MPOLECCa M0 JUCHUILJIMHE

JUis NEeKUMOHHBIX 3aHATHI MCIONB3YIOTCS JIEKIMOHHbIE aynutopuun kadenpsl PTY
PTPTY, obopynoBaHHbIE JOCKOM M NPOEKIIMOHHBIMU CPEACTBAMHU [IJii TMpPeACTaBICHUS
y4eOHOro MaTepuania.

JJis mpakTUYeCKHUX 3aHITUN MCIIONB3YIOTCA yueOHble aynutopuu kadgeapsl TPY PI'PTY,
000opynoBaHHBIE JOCKOHM JUIsi MpEJCTaBICHHs y4eOHOro Marepuana, KOMIBIOTEpaMu MU
MPOECKLIIMOHHBIMHU CPEJICTBAMH.

Jliis mabopaTopHBIX pabOT HCIONB3YyrOTCs JrabopaTtopun kadeapsl PTY, ocHameHHBIC
KOMITbIOTEPaMHU, MPOEKIIMOHHBIMU YCTPOICTBaMHU, AOCKaMHU PYYHOTO IOSICHEHHUS, TPeOyeMbIM
71a00paTOpHBIM 00OpYIOBAaHMEM U HU3MEpUTENbHBIMU mnpubopamu (ayn. 414(2), 415(2)).
[Tporpammusie npoayktel: Micro Cap, Mat lab, MathCAD

[Tporpammy coctaBui 1o1eHT Kadenps PTY
K. T. H., IOLIEHT IT.A. Kpecros
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