MunuctepcTBo 06pazoBanus U Hayku Poccuiickoit denepanuu
denepanbHOE rocy1apCTBEHHOE OOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICILIEr0 00pa30BaHMs
«Ky06aHckuii rocy1apCcTBEHHbIN YHUBEPCUTET)

dakynapTeT PU3NKO-TEXHUICCKUM

Usanos A.l'.
2017 r.

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI

F1.B.12 YCTPOMCTBA TEHEPUPOBAHUS U ®OPMUPOBAHUSI
CUI'HAJIOB

Hanpasnenune noaroroBku 11.03.01 Paguorexuuka

HampasinenHocts (mpoduiib): PagrnoTeXxHuUecKkue cpeicTBa nepeaadn, mpueMa u
00pabOTKHU CHUTHAJIOB

IIporpaMma OATOTOBKM aKajJeMUUecKas

dopma o0ydeHHs OuHas

KBanudukanus (cTeneHb) BEITYCKHUKA OaKalaBp

Kpacnomap 2017



Pabouas mporpaMMa AUCHUILIUHBI «Y CTPOMCTBA TreHEpUPOBaHUS M (POPMUPOBAHUS CUT-
HajoB» coctaBieHa B coorBeTcTBUM ¢ PI'OC BIIO mo HampaBiieHHIO MOATOTOBKH
11.03.01 Panguorexnuka.

[Iporpammy cocTaBui:

Nnwuenko I'.I1., noneHT Kadeaps

panuodu3uku U HaHOTeXHOoJoTHi DT KyoI'Y,

KaH[. (u3.-MaT. HAyK /// // VIAA

MOJMHCL )

Pabouas nmporpamma qUCIUIUIMHBL «Y CTPOCTBA TeHEPUPOBAHUS U (POPMUPOBAHUS CUT-
HAJIOB» YTBEPIKJICHA Ha 3acenanuu Kadeapsl (pa3paboTurka) pagnou3uKyu 1 HAHOTEX-
HOJIOTUH

poTokoJ Ne 9 2 wmas 2017 1.
3aBenyrommuii kadeapoii (paspadborurka) Kombrros I'.®. // i
/ '//,»’ IIOAIIUCH

PaGouast nmporpamma ob6cyxaeHa Ha 3acefaHuu Kadeapbl (BbITYCKaIOIIEH )
panroPU3UKN 1 HAHOTEXHOJIOT U
npoTokoJ Ne 9 2 mas 2017 1.

o
3aBenyromuii kadeapoi (Boimyckaromieit) Konbiros I'.O. // ;

/ o -~ TOAIIUCH

YTBepKIeHa Ha 3aCeTaHiH YIeOHO-METOIMUECKON KOMUCCHH (PU3UKO-TEXHUIESCKOTO
bakynbTeTa

npoTokoj Ne 6 4 mas 2017 1.

[Tpencenarens YMK ¢akynbrera H.M. boraros &gww‘/
oI CH

PerieH3eHThI:

Kynukos O.H., HauanbHUK O0I0pO NATEHTHOM U Hay4YHO-TeXHUYECKON nHpopmarnu AO
«Koncrpykropckoe 6ropo "Cenena'y, kav. ¢pu3.-Mat. HayK

Kopotkos K.C., npodeccop kadeaps ontodnekTpoHuku ®TD Kyol'Y, n-p TexH. Hayk



EJH U 3AIAYM OCBOEHMSI JUCLHMUILINHBI

1.1 leab AMCHUNIMHBI
VYuebHasg qUCHUIUIMHA «YCTPOMCTBA TeHEPUPOBAHUS M (POPMHUPOBAHUS CUTHAJIOBY» CTABUT
CBOEH 1enbio (popMUpoBaHUE 3HAHUN B 00JIACTH TEOPUHU PabOTHI, METOJIOB aHAIN3a U MPOEKTUPO-
BaHUsl OCHOBHBIX TUIIOB YCTPOWCTB, IPEIHA3HAYEHHBIX JJI TEHEPUPOBAHMsI, YCUIICHUS U yIpaBJie-
HUSI BBICOKOYACTOTHBIMHU KOJIEOaHMSMHU B Pa3IMYHBIX JAMANa30HaX BOJIH, @ TAKXKe 3HAKOMCTBO C
napaMeTpamMM U XapaKTepUCTUKaMH TaKUX YCTPOMICTB, C OCHOBHBIMM TEXHHUUYECKUMHU U KOHCTPYK-
TUBHBIMHU TPEOOBAaHUAMM K HUM, CBSI3bIO 3THX TPeOOBaHMUM ¢ Ha3HAUEHHUEM U MapaMeTpaMu paguo-
CUCTEM, B KOTOPBIX 3TH YCTPOICTBA UCIIOJIb3YIOTCS.
1.2 3agaun AMCHUILIMHEI
- U3y4EHHE TEOPETUYECKUX OCHOB IMOCTPOEHUSI OCHOBHBIX THIIOB YCTPOMCTB JUIsl T€HEPUPOBA-
HUS U (OPMHUPOBAHMS CUTHAJIOB B pa3IMUHBIX JHana3oHax 4yacToT, Bkitoyas CBY nuanasol;
- (hopMUpPOBAHME HABHIKOB aHAM3a U CHHTE3a MPOEKTUPOBAHMS YCTPOWCTB F€HEPHUPOBAHUS U
(opMHpPOBaHUS CUTHAJIOB;
- (opMupoBaHNEe yMEHUSI IPUMEHSTH HA MPAKTUKE METOJIbI pacyeTa yCTPOHCTB reHEpUPOBAHHS
U GOPMHUPOBAHUS CUTHAJIOB.
1.3 MecTo AucHMILVINHBI B CTPYKTYpe 00pa3oBaTe/bHON NPOrpaMMbl
JucuuruinHa «YCcTpoicTBa reHepupoBaHus U (OPMHUPOBAHUS CUTHAIOB» OTHOCUTCS K 00s3a-
TEIbHBIM JUCIUIUIMHAM BapuaTuBHOW yacTu biioka 1 yuyeOHoro muana. [[jist ycnemHoro usydeHust
JUCLUIUIMHBI HeOOXOAMMBI 3HaHUS JUCUUIUIMH «OCHOBBI T€OpUH ILieneiy, «IeKTpoHuKa», «Paano-
TEXHUYECKHE LENH U CUTHANIB. OCBOEGHHE TUCIUIIMHBI HEOOXOMMO JJIsl U3yYSHHS TUCIUILIHH «Pa-
TMOTEXHUYECKUe cucteMbl», «LludpoBas o0paboTka CUTHANIOBY», «YCTPOHCTBA NprueMa u 00paboTKU

CUTHaJIOBY, «PannoaBroMaTuka», «OCHOBBI TEJIEBUCHHUS U BUICOTEXHUKH.
1.4 IlepeyeHb MIaHMPYEMBbIX pPe3y/JbTATOB 00y4eHHs 1O JMCHHUILIMHE, COOTHECEHHBIX €
IVIAHUPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTe/JbHOM NPOrpaMMbl
N3yuenune naHHOW y4yeOHOM AMCLUMIUIMHBI HampaBiIeHO Ha (OPMHUPOBAHUE y OOyYaroIIUXCs
npogeccuonanvuvix komnereHuui (/1/K):

Ne | Unpexc | Coneprxanue B pesynbraTe nzyueHust yueOHON TUCHUIUIMHBI 00yYaroIuecs JOIxK-
ILII. | KOMIE- | KOMIIETeHIIUU HBI
TEeHIMU | (MM e€ 4acTn) 3HATh yMeTh BJIaJ1eTh
1. |IIK-18 |cmocoOHOCTBIO | OCHOBHbIE (PU3UUECKHE | yMETh COCTABIATh CTPYK- | HAaBBIKAMM OKC-
BJIAJIE€Th IPABU- | IPOLECCHI, IPOUCXO- TypHbIE U IPUHIMUIINAIL- | IEPUMEHTAIIb-
JaMM U METOJa- | AdlIMe B yCTPOMCTBAX | HbIE CXEMBbI YCTPOMCTB I'e- | HOrO UCCIIEN0-
MH MOHTaXa, TeHEePUPOBAHUS U HEpUPOBaHMS CUTHAJIOB B | BAHUS YCT-
HACTPOUKHU U pe- | OPMUPOBAHMSI CUTHA- | 3aBUCUMOCTH OT TEXHHYE- | pOUCTB IeHEpH-
T'YJIMPOBKH Y3JIOB | JIOB PaIHOCUTHAIOB CKUX TpeOOoBaHMi ycTa- pOBaHUS U
pazuoTeXHUYe- | pa3iMYHBIX MANa3o- | HOBJICHHBIX HAa HUX; ¢dbopmupoBaHus
CKUX YCTPOMCTB | HOB JUIMH BOJH U NPOBOJUTH QHAJIU3 M CHH- | CUTHAJIOB B
U CUCTEM YPOBHEH MOILHOCTEH; | T€3 yCTPOMCTB FEHEPUPO- | paMKax (pusu-
OpUHLIUIBI QyHKIHO- | BaHUS U GOpMHUPOBAHUS 4eCKOro U Ma-
HUPOBAHUSA U METOJbl | CUTHAJIOB C IIOMOUIBIO TEMaTU4EeCKOIro
pacuéra yCTpOKCTB nepcoHanbHbIX OBM. MOJEIIUPOBAHUSL
TeHEPUPOBAHUS U
(hopmMHpOBaHUs
2. |IIK-19 |crmocoOHOCTBIO | THUMOBBIE TEXHUYECKHE | BBIIOJHATH PACUET PEXKU- | HABBIKAMH U3-
NPUHUMATH y4a- | TpeOOBaHUA K YCTPOH- | MOB M OCHOBHBIX TEXHHYE- | MEPEHUS Mapa-
CTHE B OpraHu- | cTBaM (OPMHUPOBAHMS | CKUX XapPAKTEPUCTUK YCT- | METPOB YCT-
3allui TEXHUYEe- | CUTHAJIOB POMCTB F€HEPUPOBAHUS U | POCTB IeHEpH-
CKOTr'0 00CITyKH- (GopMHpOBaHUS CUTHAJIOB | POBaHMS U
BaHUs U Ha- paccuuThIBaTh U AaHAIU3U- | GOPMUPOBAHUS
CTPOMKHU pajuo- pOBaTh MapaMeTpsbl ycT- CUTHAJIOB
TEXHUYECKUX POICTB FeHEpUPOBAHUS U
YCTPOMCTB U (bopMHPOBaHUS CUTHAJIOB
CUCTEM Ha nepcoHanbHbIXx OBM




2. CTpyKTYpa M coiep:KaHNe JMCIUIITHHBI

2.1 Pacnpenesienne TPYA0EMKOCTH TUCHUIJIMHBI IO BUIaM padoT

Oo6mas Tpy10EMKOCTh JUCIUIUINHBI cocTaBiseT S 3ad. en. (180 gacoB), ux pacmnpenencHue mo
BHJIaM pabOT MPEJICTABJICHO B TAOIHIIE.

Bun yuebHo# paboThl Bcero vacos CemecTpbl
7
KonTakTHasi pabora, B TOM 4ucJe:
AyIUTOpHBIE 3aHATHS (BCEro) 80 80
B toMm uncne:

3aHsATUS JEKIIMOHHOTO TUTIA 32 32
3aHATUSI CEMUHAPCKOTO THIIA 16 16
1abopaTtopHbIe pabOTHI 32 32
HNuas koHTaKTHAas padora:
Kontpoisb camocTositenbHOM padoThl (KCP) 6 6
[Tpomesxxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTejibHasi paboTa, B TOM YHCJIe: 58 58
Kypcosast pabora - -
[TpopaboTka yuyebHOro (TeOpeTHYECcKOro) Marepuana 20 20
[ToaroroBka K 3anuTe J1abOpaTOpHBIX PaboT 20 20
Pedepar 10 10
IToaroToBka npe3eHTamum 1o TeMe pedepara 8 8
Konrtpousn
[TonroroBka K SK3aMeHY 36 36
Oo6masi Tpya10eMKOCTh yac. 180 180

B TOM 4HCJie KOHTaKTHas padoTra 86,3 86,3

3a4. e[l 5 5

2.2 CTpyKTypa AUCHHUIJIMHBI:
Pacnipenenenne BuoB yueOHOM pabOTHI M MX TPYIOEMKOCTH 10 pa3jesiaM JUCIUTIIUHBI.

Ne KonnugectBo yacos
pas- HanmenoBanue pa3nenos AynurtopHas Camocrosi-
nena Bceero pabota TesbHas paboTa
J 13 JIP

1 BBenenue B AMcUUIUIMHY, OOIIME MOHS- 4 2 - 2
THS

2 YMHOXUTENM  YacTOThl,  YCHUJIMTEIU 26 6 4 4 12
MOIITHOCTH, CJIOKEHHME MOIIHOCTEH reHe-
paTopoB

3 Astoreneparopsl (AI') rapMoHHYECKUX 26 6 2 10 8
KOJICOaHHWI M CHHTE3aTOPbI CETKH YacTOT

4 Monynauus cursaia B nepejaTunkax 35 6 3 14 12

5 VYcerpoiictBa Ui nepenaun U poBoi 11 2 1 4 4
uHpopMaIuu

6 JloaHble U TPAaH3UCTOPHBIE T€HEPATOPHI 16 4 4 - 8
CBY

7 Yceunurenn MOIIHOCTA W aBTOTEHEpaTO- 14 4 2 - 8
PBI Ha JIEKTPOBaKyyMHBIX IpUOOpax TH-
na O u tunna M

8 TenneHMM pa3BUTHS TEOPUHU U TEXHUKH 6 2 - - 4
(hopMUPOBaHNS CUTHAJIOB
Hmoeco no oucyuniune: 138 32 16 32 58




2.3 Coaepxxanue pa3aeaoB AMCHUIIHHBI:
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

Ne Haumeno- ®dopma Te-
pas- | BaHHE pas- Coneprxanue pasnuena (TeMbl) KYIIETO
nena | jerna (TeMbl) KOHTPOJIA

1 |Bsenenue B |Ha3nauenne u 00MacTH MPUMEHEHHS YCTPOMCTB (OPMHUPOBAHUS | Y CTHBIN
mucturn- | curHaioB (Y®C). Knaccudukamus YDOC. TpeboBaHus K Ka4eCTBY | OMPOC, pe-
Hy, oOmme | popMHUpPOBaHUS CUTHAJA, ONpeaeisieMble cnenudukon paguocuc- | dpepar, mpe-
MTOHSTHS TeMbl U 3a7ayeil oOecredyeHus: >JEKTPOMArHUTHOM COBMECTHU- | 3eHTaLuUs

MOCTH. OCHOBHBIE JHEPreTHYECKUE XapAKTCPUCTUKU. THUIOBBIE
CTPYKTYPHBIE CXEMBbI U OCHOBHBbIE (pYHKIMOHaNbHbIE Y376l YDC.
KauecTBennnie xapakrepuctuku Y®C, omnpenensieMble KOHKPET-
HbIMH (DYHKIIMOHAJIBHBIMU y371aMd. OCHOBHBIE THIBI AKTUBHBIX
npu6opos (AIl) BY u CBY, npumensemsie B YDC.

2 | YmHOxwuTe- | OCHOBBI TEOPHH pacueTa YCHIHMTENICH MOITHOCTH. Y CHIIUTENb | Y CTHBIN
JM 4acTOTHI, | MOITHOCTH (YM): CTpyKTypHas cxema; dHepreTHYecKuil OajnaHc; | ompoc, pe-
YCUJIMTENN | TpadoaHaIUTHUECKUIl MeTos aHanu3a paboTel YM; meron pacué- | dhepar, npe-
MOILHOCTH, |Ta, OCHOBAHHBIN Ha UJAEaIN3alMU XaPAKTEPUCTUK aKTUBHBIX MPU- | 3€HTALUS
cllo)keHHe | OOpOB; rapMOHMYECKHI aHaIu3 IpoieccoB B YM; BIMsSHHUE IH-
MOIITHOCTEH | TAIOUIMX HAIPSDKEHUH M Harpy3Kd Ha pekuM paboTel YM; myTH
rereparo- | moBeimeHus KIIJ[; ocobennoctu paboThl TpaH3UCTOPHBIX YM npu
poB yueTe MHEPLUUOHHBIX SIBJICHHUI; KJIIOUEBbIE PEXKHUMBbI; LIENH COorJa-

coBaHus YM; GuibTpanus BICUIMX FAPMOHUK; METO/Ib obecreye-
HUS 33JaHHOM ITOJIOCHI IIPOIYCKAHUS; IIUPOKOIOIOCHBIE Y M.
YmuHOoxuTenb 4actoTel (YY): o6sacTv NpPUMEHEHHUs; OCHOBHBIE
knacesl YU; VY ¢ 6e3binepunonasiMu All; CpaBHUTENBHBIE SHED-
reruyeckue xapakrepuctuk YU u YM; Cxembl YU, ocobeHHoCcTH
nenei corsacopanus Y. OcoOGEHHOCTH YMHOKUTENEH 4acTOThl Ha
MHEepUUOHHBIX TpexnomocHbix All. Bapakropueie YUY. DkBuBa-
JEHTHasE cxema BapakTopa. CXeMbl, OCHOBHBIE XapaKTCPUCTHUKH.
YMHOXKUTEIHN YaCTOThI C HEHArpyKEHHBIMU KOHTYpaMH.
Crnoxenne MomiHocTed reHeparopoB. CIlI0)KEHHE MOIIHOCTEH B
YM c napamiensHbiM coeinHeHrneM All u B IByXTaKTHBIX CXeMax.
CxeMBbl CII0KEHHsI MOIHOCTEH MPOM3BOJIBHOIO YHCIIA T€HEpaTo-
poB. [loHsTHE KaXyIIerocsi COMPOTUBIEHUS Harpy3ku. MocToBbie
CXEMBI CJIOXEHHUs, UX ocoOeHHOocTH. OOmacTH MPUMEHEHHs CHUH-
(da3HbIX, KBaJApaTypHBIX U paJuaibHBIX MOCTOB. C0XKeHHEe MOIIl-
HOCTEH OTJeNbHBIX T€HEPATOPOB B NMPOCTpaHCTBe. BiusHue BbIOO-
pa criocoba ciiokeHus: MOITHOCTeH Ha HaéxHOCTh Y DC.

3 | ABrorene- | ABroreHepatopsl (Al') rapMOHMUECKHX KOIEOaHUI M CHHTE3aTOPHI | Y CTHBIN
paTopsl ceTk yactoT. OCHOBHbIE TpeOOBaHMs. YpaBHEHHE CTALlMOHAPHO- | OIIPOC, pe-
(AT) rap- ro pexxuma Al'. YcinoBusi ycTOWYMBOCTH CTAIl[MOHAPHOTO pexxuma. | hepart, mpe-
MOHMYE- CrabuIbHOCTh YaCTOTHI U aMILTUTYAbI Konebanuil. IllymoBbie Xa- | 3eHTarus
ckux Kose- | pakTepucTuku AI'. IIIyMbl aKTMBHBIX 3J€MEHTOB (OHIIONAPHBIX U
Oanuii u MOJIEBBIX TpaH3UCTOpoB). CHeKkTpajbHas IJIOTHOCTH (a30BBIX
cuHre3zaro- | paykryauuit A, obycnosnenHast mymom AlIl. OcHOBHBIE CXEMBI
PBI CETKHU ATI'. Metonpl cTtabunu3anuu 4acToThl aBTokosiebanuil. [Ipumene-
4acToOT HUE JIOTIOJIHUTEIBHBIX BBICOKOJOOPOTHBIX (B TOM 4YHCIE KBaplie-

BbIX) PE30HATOPOB JJIsl CTAOMIM3AIMM YaCTOThl. YIIpaBlIeHUE Yac-
TOTOM aBTOKONeOaHUH. MeToabl JIMHeapU3aluu XapaKTePUCTHKH
nepectpoiiku. Bo3Oynurenun YOC ¢ cunresatopamu yactot (CY).
OcHoBHble xapakTepuctuku CH. MeToapl CMHTE3a CETKH AUCKPET-
HBIX 4YacToT. Mcrnonp3oBanue (pa3zoBoil aBTOMOJACTPOMKU YaCTOThI
(DAIT). Ocobennoctu xapakrepuctuk CH mpsiMoro u KOCBEHHOTO




cunresa. Lludpossie Berunciaurensubie CY.

Monaysinus
CUTHAJIA B
rnepenaTyu-
Kax

AMrutyaHass Moayisaius (AM) B ycunuTensix MomHocTH. Tpe-
O0oBaHMs K ycTpoicTBaM (opmupoBanuss AM curnana; crocoOb
peanuzauuu AM B YM, sHepreTudyeckue XapakTepUCTUKU MOIY-
JUPYEeMOro KackajJia Mpu pa3iudHbIX BUgax AM; cXeMbl OCyIIeCT-
BieHuss AM; ycwienue AM; XapakTepuCTUKH U OCOOECHHOCTH
pacuerta YM u moaynstopa. JuHaMuyeckue MOIyIsLUOHHBIE Xa-
PAKTEPUCTUKH, UCKAXKEHUS TTPU aMIUTUTYAHOU MOYJISLIUH.
ITepenatuuku ¢ yrinooi moxaymsiuen (YM). dopmupoBanue pa-
JMOCUTHAJIOB C 4acTOTHOW M ¢azoBoir monyismueit (UM u ®M).
TpeboBaHus K XapaKTEPUCTUKAM YCHIMTEIHHOTO TpakTa. OCHOB-
HBIE METOJIbI M cXeMbI (hOpMHUpOBaHMs CUTHAIOB ¢ UM u OM; ux
CPaBHHUTEIbHBIC XapaKTePUCTHKU. VICKaxkeHUs MTpu POPMUPOBAHUHU
curHaioB ¢ YM. VYrayOseHue yrioBoi MOAYJSIUMA TMPU YMHOXKe-
HUU YaCTOTHI; B3aUMHOE rpeodpazoBanre YM u OM.

MeTtoapl OpMUPOBAHMSI CUTHATIOB C OJTHOTIOJIOCHOM MOJYISALIUEH.
[TpenmytiecTBa cucteM CBS3U Ha ojHOUW O0koBoit moioce (OBI);
TpeOOBaHUS K YCHJIIMTEILHOMY TPAKTY; OCHOBHBIE 3JI€MEHTHI yCT-
poiictB dhopmupoBanus curaaioB ¢ OBIl, 0cOOCHHOCTH YCHIICHHS
curHanoB ¢ OBII. MuorokananeHble cuctemsl cBsizu ¢ OBIL.

YcTHBIN
ompoc, pe-

dbepar, mpe-
3€HTaLUs

VYerpoiictBa
TUTS TIepe-
Jaqu -
pOBOI1 UH-
dhopmaruun

Metoabl 1 yCTpOHCTBA OCYLIECTBIEHUS AUCKPETHBIX BUIOB MOJY-
s, OCOOEHHOCTH CIIEKTPAIbHBIX M DHEPTeTHYECKUX XapaKTe-
PUCTHK JHUCKPETHBIX CHTHAIOB. AMIUIMTYAHAsA, 4acTOTHas, (a3o-
Bas U OTHOCHUTEJIbHAs (a30Basi MaHUIYJSALUHU (IBYX U MHOTOIO3U-
uoHHble). [IpuHIMIBI GOPMUPOBAHUS CUTHAJIOB CO CIIOKHBIMU
BUJIAMHU MOJYJISIIUU B COBPEMEHHBIX CUCTEMAX CBSI3H.

YcrHbli
ompoc, pe-
depart, npe-
3CHTALUS

JnoaHbie U
TpaH3u-
CTOpPHBIC
TE€HEPaTOPhI
CBY

Tpanzucropusie renepatoppl CBY. M3MeHeHue XapakTepuCTUK
AIl n konebarenbHbIX cucTeM mnpu nepexone B CBY nuamaszoH.
[TapameTpbl, 0COOEHHOCTH KOHCTPYKIIMHM TPAH3UCTOPOB U Koyeda-
TENIbHBIX cUcTeM. CXeMbl TeHEpaTOPOB Ha KOAKCHAIIBHBIX U TOJIOC-
KOBBIX JIMHUSX. Pacyer 31eMEeHTOB cXeM reHepaTopoB. ABTOr€HE-
patopsl CBY. OcoOGeHHOCTH MX 3KBUBAJEHTHBIX CXEM U pacyera.
WuTerpanbhbie U THOpuAHO-UHTErpanbHble cxeMbl CBY renepato-
pOB.

Juonnsie reneparopsl CBY: 0CHOBHBIE THIIBI T€HEPATOPHBIX JIUO-
JIOB; TPUHIMN JAeHCTBUS TyHHenabHOro nuoxa (T/l), maBuHHO-
nposetrnoro auona (JIITJ) u auona I'anna (D). OcHOBHBIE DHED-
reTudeckrue cooTHomenus. CpaBHUTENbHAS XapaKTEPUCTUKA dHEP-
TFeTUYECKUX U IIYMOBBIX XapaKTepucTuk reHeparopueix CBY nuo-
JIOB; OOJIACTH MPUMEHEHHS; CXeMbl M KOHCTPYKIIUHU JTUOJHBIX Te-
HeparopoB CBY

YcrHbli
orpoc, pe-
depart, npe-
3CHTALUS

Vcunmmrenn
MOIIIHOCTH
M aBTOI'CHe-
paTopsl Ha
AJIEKTPOBa-
KYYMHBIX
npudopax
tuna O u
THna M

Breixoansie crynenu nepeaarunkoB CBY Ha mponéTHbIX KIHCTpO-
Hax (IIK) u mammax Gerymieit Bomusl (JIBB). OcHOBHBIE TexHUYe-
CKHE€ XapaKTePUCTHKU M 00JIaCTH MpUMEHEHUus. XapaKTepUCTUKU
YMHOXHUTENBHBIX KJINCTPOHOB. MOIYISAIMSA B KIMCTPOHHBIX T'€HE-
patopax. OTpakaTenbHble KIUCTPOHBI. [IpuHIMN reHepanuu aBTo-
KoJIeOaHUH B OTpakaTeJIbHOM KJIMCTpOHE. 30HBI reHepanuu. Ha-
IPY304HbIE M PETYJIUPOBOYHBIE XapaKTepUCTUKHU. YacToTHass Mo-
TyJsus. DHEPreTHYecKre COOTHOIIEHUsI B reHepaTopax Ha JIBB.
PerynupoBounble xapakrepuctuku ycunuteneil Ha JIbB. Monyns-
nuga B JIBB

I'eneparopnsie npubopst CBY marnerponHoro tumna. OCHOBHbIE
TEXHUYECKHE XapaKTePUCTHUKU W TMPUHLUUI JeHcTBUS NpHOOpOB
tuna «My». O6GnacTy NpUMEHEHHS U OCHOBHBIE CBOMCTBA MarHe-

YcTHBIN
omnpoc, pe-

depart, npe-
3eHTalUs




TPOHOB. MHOTOpe30HATOPHBII MarHeTpoH, ero padouyne U Harpy-
304HblE XapakTepucTtuku. [lnatunorponnsie reneparopsl. [Tnatu-
HOTPOH B PEKUME aMIUTUTPOHA U CTAOMINTpoHA. Moy siust Mar-
HETPOHHBIX U IUIATUHOTPOHHBIX reHepaTopoB. OCHOBHBIE Xapak-
TEPUCTHKH ¥ OCOOCHHOCTH KOHCTPYKIIUM MHUTPOHHOT'O T€HEpaTopa.
JIBB u JIOB (j1amma o6paTtHOM BOJTHBI) THTIA «M»

8 | Tenpenuuu | TeHAeHUMHU Pa3BUTHS TEOPUU U TEXHUKU (POPMUPOBAHMS CUTHAJIOB | Y CTHBIN
pa3BUTHS orpoc, pe-
TEOpUH U depart, npe-
TEXHUKH 3eHTalus
bopmupo-

BAHUS CHI-
HaJIOB
2.3.2 3aHsATHSA CEMHHAPCKOTO TUIIA
Ne .

pas- HaunmenoBanue TemaTuka NpakTUYECKUX 3aHATUN ®dopma TeKy-

ena pasnena (Tembl) (cemuHapoB) [IETO KOHTPOJIS

1. |BBenenue B aucuun-Kmaccel u3nydeHus paauonepearoninx yCTpOUCTB, TEX- |KOHTPOJIbHAsS
JMHY, OOIIME TOHS-HUYECKHE XapaKTEePUCTUKNA COBPEMEHHBIX CHCTEM CBSI3H U |paboTa, mpo-
TUSA Nepeiaur CUTHAJIOB BEpKa JloMal-

HEro 3aJjaHusl.

2.  |YMHOXxHTETH YacTo-|{CXeMBbI CIIOKEHHUS MOIIHOCTEH T€HEPaTOPOB MPUMEHSIE-  |[KOHTPOJIbHAs
ThI, YCUJIMTENH MbIE Ha MpakTuke. MoaenupoBanue Ha DBM ycunutens |[pabora, mpo-
MOIIHOCTH,  CJIOX€E-|MOIIHOCTH B Pa3IMYHBIX PeKUMaX PabOTHI. BEpKa JloMaul-
HUE MOIIHOCTEH Te- HET0 3aJ1aHus.
HEpaTopoOB

3. ABTOTrEHEPaTOPHI MopenupoBanue Ha OBM aBTOreHepaTopoB rapMOHHUYE- |KOHTPOJIbHAS
(AI) rapMOHHYE-|CKUX KOJCOaHH. pabora, mpo-
CKHUX KojeOaHud u BEpKa JoMalll-
CHUHTE3aTOPBl  CETKU HEro 3aJaHusl.
4acToOT

4. |Mopaynsuus curnanaMogenupoBanue Ha OBM aMIIUTYAHOTO MOYyNIATOpA.  |KOHTPOIBHAsS
B IepeaaTunKax MopenupoBanue Ha 9BM gacroTtHoro moaynstopa. Mo- |pabdota, npo-

nenupoBanue Ha OBM ¢da3zoBoro moaynsTopa. BEpKa JOMalll-
HEro 3aJaHusl.

5.  |YcrpoiictBa mis ne-MeToibl U yCTPOMCTBA OCYLIECTBICHUS TUCKPETHBIX BU-
penaun 1 poBoit|10B MOAyIAIMH. OCOOCHHOCTH CIIEKTPAIBHBIX U dHEpre-
uH(pOopMaIuu TUYECKUX XapaKTePUCTUK IUCKPETHBIX CHUTHAJIOB. AM-

IUIMTY/HAs, YacTOTHasA, (pa3oBast 1 OTHOCUTENbHas (pa3o-
Bas MaHUMYJSIIUH (ABYX WU MHOTONO3UIIMOHHBIE). [IpuH-
nunel (OPMHUPOBAHMSI CUTHAJIOB CO CJIOKHBIMH BHJIaMU
MOJYJIALINY B COBPEMEHHBIX CUCTEMAX CBS3H.

6. |duomubie m TpaH3u-MoaenupoBanue Ha DBM IHOIHBIX U TPAH3UCTOPHBIX KOHTPOJIbHAs
CTOpHBIE TeHepaTo-|reHeparopos CBY. pabora, po-
pe1 CBY BEpKa JoMalll-

HEro 3aJaHusl.

7.  [Ycunmutenu MouIHO- Beixonusle crynenu nepeaatunkoB CBUY Ha mpon€THBIX [KOHTPOJIbHAS

ctu u aBroreHeparo-|kinuctponax (I1K) m mammax Gerymieit Boasl (JIBB). Oc-|pabdoTa, mpo-

pBl Ha 3JIEKTPOBAKY-
YMHBIX npubopax
tuna O u Tuna M

HOBHbIE TEXHHYECKHE XapaKTEePUCTHKH U 00JacTu IpH-
MEHEHHsI. XapaKTepUCTUKH YMHOXKHUTEIBHBIX KIUCTPO-
HOB. Moaysiius B KJIMCTPOHHBIX reHeparopax. Otpaxa-
TEJIbHBbIE KIMCTPOHBL. Harpy3ouHele M peryJmpoBOYHBIE
XapakTepUCTUKU. YacToTHass MoAyssAlMs. ODHepreruye-

BCpKa nomari-
HETro 3aaaHusl.




CKHME COOTHOLIeHus B rexeparopax Ha JIbB. Perymupo-
BOYHBIE XapakTepucTuku ycwiuteneil Ha JIbB. Monmyns-
nuga B JIBB

I'eneparopusie mpubopsr CBU marnerponHoro tuma. Oc-
HOBHBIE TEXHUYECKUE XAPAKTEPUCTHKUA U TPUHLIHUI JICH-
cTBUs pubopoB Tuna «M». ObnacTu NpUMEHEHUsI U OC-
HOBHBIE CBOMCTBAa MAarHETPOHOB. [IIaTUHOTPOHHBIE TEHE-
patopbl. [IMaTHHOTPOH B pexuUMe aMIUTUTPOHA U CTabu-
auTpoHa. Moaynsiius MarHeTpOHHBIX U IJIATUHOTPOHHBIX
rerHepaTopoB. OCHOBHBIE XapaKTEPUCTUKU U OCOOCHHOCTHU
KOHCTPYKIMU MHUTpOHHOro reneparopa. JIbB u JIOB
(ytamrra 0OpaTHOM BOTHBI) THTIA «M»

8. TengeHuUU

KH
CHUTHAJIOB

pa3Bu-
THSI TCOPUU U TCXHU-
¢dbopmupoBaHus

2.3.3 JIaGopaTopHbIe 3aHATHS

dopma Te-
Haumenosanue
Ne pasjiena HaumenoBanue 1abopaTopHbIX paboT KYLLIEro
KOHTPOJIS
1. |YmuHOxuTenu uyacToThl, ycunutenu|lccnenoBanue yMHOKHUTENS YaCTOTHI 3amura JIP
MOIIHOCTH, CJIO)KEHHE MOLIHOCTEW Te-
HEpPaTOpOB
2. |ABrorenepatopsl (Al') rapmonudeckux |MccnenoBanme aBTOreHEPaTOPOB. 3amura JIP
KoJeOaHUN M CHHTE3aTOPhl CETKU Yac-
3. |ToT HccnenoBanue cHHTE3aTOpPA YaCTOTHI 3amura JIP
4, HccnenoBanue aBToreHeparopa ¢ dac- Samura JIP
TOTHOW MOJYJISALINEH.
5. |Mopaynsuus curnana B nepeaatunkax (MccnemoBanue yacToTHOro Moayssitopa. | 3amuta JIP
6. UccnenoBanue oiHONMONIOCHOM Monyns- | 3amuTa JIP
1IUH.
7. HccnenoBanue cuekTpoB MOAyIHpoBaH- | 3amura JIP
HBIX CUTHAJIOB.
8. |YcrpoiictBa nmis mepenaun uudposoii|Ludposas cucrema cBa3u 3amwura JIP
nH(popManun

2.3.4 llpumepHast TeMaTHKAa KYPCOBBIX padoT (IIPOEKTOB).
KypcoBbie paboThl — HE IPEAYCMOTPEHBI.

2.4 IlepevyeHb y4eOHO-METOAMYECKOro O0ecnedeHHs 1A CAaMOCTOSTeIbHOI padoTsl 00y-
YAKIUXCH M0 JUCHUILIHHE (MOYJII0)

No Bix CPC IlepeueHp yueOHO-METOMUECKOTO 00eCTIeueH s JUCIIUIUTHHEI
110 BBITTOJIHEHUIO CAMOCTOSITEIbHON paboThI
ITpopaboTka MeTtoanueckue ykazaHus 110 U3y4eHHUIO TEOPETHUYECKOT0 MaTepuala, yTBep-
1. |reopernyeckoro  |xkAeHHbIE Kadeapoil paaroGU3NKu 1 HAHOTEXHOJIOTUM, TPOTOKOI N 7 oT
Marepuana 20.03.2017.
[TonroroBka k 3a- |MeToanyecKue yKa3zaHUs IO BBITIOJTHEHHUIO JJA0OPATOPHBIX paboT, yTBEp-
2. |uuTe naboparop- |KIAeHHbIe Kadeapoil paauou3uky 1 HAHOTEXHOJIOT Ui, MpoTokoa Ne 7 ot
HBIX padoT 20.03.2017.
bymenesa 10.U. Kak mpaBwibHO HamucaTh pedepaT, KypCOBYIO U JTUILUIOM-
3. Pedepar HyIO0 paboTel: YueOHOe mocoOue st 6akanmaBpoB [DIEKTPOHHBIN pecypc]:
yueb. mocobue — DnektpoH. naH. — M.: Jlamkos u K, 2016. — 140 c. — Pexxum
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nocryma: https://e.lanbook.com/book/93331.
Kysnemnor U.H. Pedepatsi, kypcoBbie 1 TUIIIIOMHBIE paboThl. MeToauka moJ-
TOTOBKU ¥ O0OpMIICHHS [ DNEKTPOHHBINA pecypc]: yueld. mocodue — DIIeKTPOH.
naH. — M.: JamkoB u K, 2016. — 340 c¢. — Pexum pocryna:
https://e.lanbook.com/book/93303.
[Toaroroska Bomersxkanuna A.O. JlenoBble U Hay4dHbIE IPE3CHTALMHU [DIEKTPOHHBIN pe-
4. |pe3eHTalun cypc]: yaeOHoe mocobue — DnekTpoH. aaH. — M., bepnun: dupekr-Menua,
" |mo Teme 2016. — 115 <c¢. - Pexum gocryma: http://biblioclub.ru/index.
pedepara php?page=book_view red&book id=446660.

Y4eOHO-MEeTOIMYeCKHe MaTepUalbl JUISl CAMOCTOSTEILHOW pabOThl O0YYarOIUXCs W3 YUCIIa
WHBAJIUOB H JIUI C OTPAaHHYEHHBIMH BO3MOXHOCTSIMU 310poBbsi (OB3) npenocrapistorcst B popmax,
aJIalITUPOBAHHBIX K OTPaHUYCHUSIM HUX 3JI0POBBS U BOCIIPHSTHS UHPOPMALIUU:

J1J1st I C HApYILICHUSIME 3PEHHS:

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jlist L ¢ HapyIIeHUsMHU CIIyXa:

— B mieyaTHoM hopme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUiist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B IIeYaTHOM opme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIEPEYCHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI'€HTa 00ydaro-
HIAXCSL.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

[Ipu peanusanuu yueOHOM pabOThI 10 OCBOEHUIO JUCLMILIMHBI «Y CTPOIICTBA FT€HEPUPOBAHUSI U
(opMHPOBaHHUS CUTHAJIOBY MCIIOJIB3YIOTCSI COBPEMEHHBIE 00pa30BaTeIbHbBIC TEXHOJIOTHH:

— HH(OPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH;

— npobseMHOe 00y4EHHUE.

Ha nexuun BoiHOCHUTCA 80 % MaTepuana, U3JI0KEHHOIO B IIporpaMMe JUCHUIUIMHBL. OcTanb-
Hble 20 % MaTepuana BBIHOCSTCS JUIS CaMOCTOATENbHOro u3ydeHus. [Ipy oObsCHEHMH HOBOTO Mare-
pHaja UCIOJb3YI0TCA MPOOJIEeMHOE U3JI0KEHHE, TOUCKOBBIE Oece/ibl U MPE3EHTAUN ¢ 00CYXKIEHUEM.
YacTth yueOHOro MarepHana npeabsBIseTCs TaKKe U B SJIEKTPOHHOM BUJIE JUISI O3HAKOMIICHHS U U3Y-
yeHus. brarogapst aToMy cokpamiaercss BpeMsi Ha KOHCIIEKTUPOBAHUE JIEKIIMOHHBIX 3aHATUH, YTO TO-
3BOJISIET MTOKA3bIBATh HATJISIHBIE TOCOOUS, 00CYXAaTh COBPEMEHHbIE TOCTHKEHUS HayKH U TEXHUKU U
pa3bupaTh KOHKPETHBIE MIEKTPOHHBIE CXEMBbI 0o0Jiee TOAPOOHO.

Ha cemMuHapckux 3aHSATHAX CTYAEHTHI 3HAKOMSTCS C METOJaMH pacyera TpaHc(hopMaTopos,
BBINIPSIMUTENECH U CTAa0MIIN3aTOPOB, BHITOIHIIOT KOHTPOJIBHBIE paOOTHI, BBICTYIAIOT C MPE3CHTALUSMHE
o Teme pedepara.

Ha maGopaTopHBIX 3aHATHSAX CTYJICHTHI, IPUMEHSS Ha MIPAKTHKE TEOPETHUECKUE 3HAHMS, COOM-
paroT Ha MaKeTHBIX MaHENAX JIEKTPOHHbBIE CXEMbl M MCCIENYIOT UX paboTy B pa3lU4HBIX pEXHUMaX,
yuaTcst paboTaTh ¢ HU(GPOBBIMU U aHAJIOTOBBIMH M3MEpPUTENbHBIMU Ipubopamu. JlabopaTopHsie pabo-
ThI BBITTOJIHSAIOTCS MJIBIMU TPYIIIAMHU CTYAEHTOB IO 2 YelloBeKa.

D¢ hexkTuBHOCTH YUeOHON AEATEIBHOCTH CTYACHTOB OILICHUBACTCS M0 PEUTHHTOBON CHCTEME.

B yue6HOM mporecce HCHOIBb3YIOTCS CIEAYIONNEe aKTUBHBIE U MHTEPAKTHBHbBIE ()OPMBI ITPOBE-
JICHHS 3aHSATHI: TIPE3eHTAIHsI ¢ 00CYKIEHHEM, TIONCKOBast Oecena, paboTa B MaJIbIX TPYIIIaXx.

JInst Il ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI MPEITyCMOTPEHA OpTaHHW3alHs KOH-
CYJbTallMH C UCTIOIH30BAHUEM DJIIEKTPOHHOM MTOYTHI.

4. OneHOYHBIE CPEACTBA AJs TeKYIIero KOHTPOJIsA YCIeBAeMOCTH U NMPOMEKYTOYHOM aT-
TecTauuu

Texymuit KOHTPOJIb:

— KOHTPOJIbHBIE BOTIPOCHI IO pa3zesaM yuyeOHOM MporpamMmel;

— 3amuTa Ja00paTOpHBIX PaboT;

— pedepar;



https://e.lanbook.com/book/93331
https://e.lanbook.com/book/93303
http://biblioclub.ru/index.php?page=book_red&id=446660&sr=1
http://biblioclub.ru/index.php?page=book_red&id=446660&sr=1

— Mpe3eHTanus o TeMe pedepara;
— BHYTPUCEMECTPOBAs aTTeCTalLUs.

IIpomeKyTOUHBIN KOHTPOJIb:
— DK3aMEH.

4.1 ®oHJ OLIEeHOYHBIX CPE/ICTB /I MPOBeeHHUs TeKyIlel aTTecTalul
4.1.1 IIpumepbl KOHTPOJILHBIX BOIMPOCOB MO pa3aejiaM y4eOHOi MPOrpaMMBbl.
KoHnTposbHble BOMpoCh IpeHa3HAYCHBbI:
— 711 yCTHOTO OMPOCa Ha JIEKIMOHHBIX 3aHITHSIX;
— 1711 BHYTPUCEMECTPOBON aTTeCTallUU;
— B Ka4eCTBE JIOMOJHUTEIBHBIX TEOPETUIESCKUX BOMPOCOB MPH CAAaUe CTYACHTAMU OTYETOB IO
n1abopaTOpHBIM paboTam.
Pazgen 1.
[To xakuM puU3HaAKaM KiIacCUu(PUIMPYIOTCS YCTpOHCTBA GOPMUPOBAHUS CUTHATIOB?
KakoBbI UX OCHOBHEBIE ITapaMeTPhI?
Hapucyiite 1 o0bsicHUTE Ha3HAYEHUE KaXKJOTO0 M3 KOMIIOHEHT CTPYKTYPHOM CXEMbl YCT-
poicTBa (hopMUPOBAHUS CUTHAJIOB.
Paznen 2.
Hapucyiite 1 00bsicHUTE Ha3HAYEHHE KAXJI0T0 U3 KOMIIOHEHT CTPYKTYPHOM CXEMbI YCHIIN-
TEJIS MOIIHOCTH?
Kakue cymecTByIOT 23HEPTeTHUECKHAE COOTHOIICHHS B YCHIIUTEIIC MOIITHOCTH?
Hapucyiite u 00bscHUTE NPUHIUT padOTHl YCHIIUTENS] MOIIHOCTH C PE30HAHCHBIM KOHTY-
pom?
4.1.2 lIpumepHbIe TEMBI pedepaToB.
1. VYcunurens MONIHOCTH: CTPYKTYPHAs CXE€Ma; dHEpreTHYeCKuil OanaHc; rpadoaHauTHIC-
CKUI METOJI aHaJIM3a PpaboOThl YCUITUTEINS MOIIIHOCTH.
2. YMHOXHTEIb 9aCTOTHI: 001aCTH IPUMECHECHHUS, OCHOBHBIE KJTACCHI YMHOXKHUTEJICH YaCTOTBI.
3. CrnoxeHue MOIIHOCTEH reHepaTOpPOB.
4. ABroreHepaTopbl rapMOHUYCCKUX KOJICOAHUH M CHHTE3aTOPHI CETKH YacTOT.
5. Meronasl crabuian3aly 4acTOThl aBTOKOJIEOaHUIA.
6. AMmIuTyIHAS MOIYJSIUS B YCUITUTENSIX MOITHOCTH.

4.2 ®oHA OLICHOYHBIX CPEACTB IS MPOBEICHNS MPOMEKYTOYHOH ATTEeCTAMHI
4.2.1. IlepeyeHb BONPOCOB, BBIHOCHMBbIX HA IK3aMeH:

1. Hasznauenue u 00acTH NpUMEHEHUs ycTpoiicTB popmupoBanus curnanos (YPC). Knaccu-
¢dukanus ycTpoicT (OpMHUPOBAHUS CUTHAJIOB.

2. TpeboBaHus K KauecTBY (hOPMHUPOBAHMs CUTHAJA, ONpeAessieMble crenupuKoil paguocuc-
TEMBbl U 3a/1aueil oOecreyeHus AMEKTPOMarHuTHOM COBMECTUMOCTH. OCHOBHBIE SHEPIreTUYECKHE Xa-
PaKTEPUCTUKH.

3. TunoBble CTPYKTYpHBIE CXEMBI M OCHOBHBIE (DYHKIIMOHAIBHBIEC y3JIbI YCTPOUCTB (OPMHPO-
BaHUs CUTHaoB. KauecTBEHHbIE XapaKTEPUCTUKU YCTPOUCTB (hOPMUPOBAHMS CUTHAJIOB, ONpenese-
Mbl€ KOHKPETHBIMU (DYHKIIMOHAJIbHBIMU y3JIaMH.

4. OcHoBHbIe THIBI aKTUBHBIX TpubopoB BU u CBY, npumeHsiembie B yCTpoicTBax GopMHUPO-
BaHUs CUTHAJIOB.

5. OCHOBBI TEOpHH pacyeTa yCUIUTENENH MOIIHOCTH.

6. VYcuauTenb MONIHOCTH: CTPYKTYpHAsl CXeMa, JHEpreTHYeCKHid OayiaHc; rpadoaHamuTHye-
CKUH METO]l aHaJIi3a paboThl YCHIIUTENS MOIIHOCTH;

7. Meroa pacuéra ycunuTeneil MOUTHOCTH, OCHOBaHHBIN Ha MJeaIU3allii XapaKTePUCTUK aK-
TUBHBIX TPHUOOPOB; FTApMOHUYECKUIA aHAJIN3 MPOLIECCOB B YCUIIMTENAX MOIIHOCTH;

8. BrnmsgHme muTaONMX HANPSHKCHUH W HATPY3KH Ha PEXKAM pabOTHl YCHIIMTENS] MOITHOCTH,
nytu nossimenus KI1/1;

9. OcobeHHOCTH PAa0OTHI TPAH3MCTOPHBIX YCHIIUTENICH MOIIHOCTH NPH ydeTe WHEPIIMOHHBIX
SBJICHUH; KJIIOYEBBIE PEKUMBI,
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10. Llenu cornacoBaHMs YCHIUTENCH MOIIHOCTH; (MIBTPALUS BBICHIMX TapMOHHK; METObI
o0ecreueHns 3aJaHHOH MOJIOCHI TPOITYCKAHUS; IIUPOKONOIOCHBIE YCUIIUTEIN MOIIHOCTH.

11. YMHOXMTENb YacTOTHI: 00JaCTH MPUMEHEHHS; OCHOBHBIE KJIACCHI YMHOXKUTEJIEH YacTOTHI;
YMHOXHTENb YaCTOTHI ¢ OE3bIHEPLIUOHHBIMU aKTUBHBIMU TPUOOpaMH;

12. CpaBHHTENbHBIE YHEPIeTUUYECKUE XAPAKTEPUCTUKHA YMHOXKUTENEH 4YacTOTHl M YCHIIUTEICH
MOILTHOCTH; CXeMbl YMHOKHUTENEH 4acTOThl, 0COOCHHOCTH LIETEeH COTIacOBAHUs YMHOKUTENEH yacTo-
THI.

13. OcobeHHOCTH YMHOXHTEIEH 4acTOThl HA MHEPLUOHHBIX TPEXIOIIOCHBIX aKTUBHBIX IPUOO-
pax. BapakTopHble YMHOXXUTENIN 4acTOThl. DKBUBAJIEHTHAsl cXxeMa BapakTopa. CXxembl, OCHOBHBIE Xa-
PaKTEPUCTUKH.

14. YMHOXMTENIN YaCTOThI C HEHArPYKEHHBIMU KOHTYpaMH.

15. Cnoxenue momHoctell reHepaTopoB. ClI0)KEHHE MOIIHOCTEH B YCHJIMTENSX MOIIHOCTH C
napajyieIbHbIM COEAMHEHUEM AaKTHBHBIX NMPHOOPOB M B ABYXTAKTHBIX cxeMmax. CXeMbl CIIOKEHUS
MOIIHOCTEH ITPOU3BOJIBLHOTO YUCJIa TeHepaTopoB. [IoHATHE KaKyIerocs CONPOTUBIICHNS HAIPY3KH.

16. MocToBBIE CXEMBI CIIOKEHHSI, UX 0COOCHHOCTH. O0nacTn mpuMeHeHUs] CHH(A3HbBIX, KBaIpa-
TYPHBIX U pajuaiabHbIX MOCTOB. CIIOKEHHE MOLIHOCTEH OTIENBHBIX I'€HEPaTOPOB B IIPOCTPAHCTBE.
Bnusinue BbiOOpa criocoba CI0KEHUsST MOITHOCTEH Ha HAJEKHOCTh YCTPOUCTB (DOPMUPOBAHMS CHUTHA-
JIOB.

17. ABroreHeparopbl TapMOHHMYECKHX KOJICOAaHWH M CHHTE3aTOPBI CETKH 4acToT. (OCHOBHBIE
TpeOoBaHuUs. YpaBHEHHE CTAllMOHAPHOI'O PEKUMa aBTOTe€HepaTopa. Y CIOBUS YCTOWYMBOCTH CTAI[HO-
HapHOTO pexxuMa. CTaOMIBHOCTD YaCTOTHI U aMILTUTY/AbI KOJIeOaHHIA.

18. IlymoBbIe XapaKTepUCTUKU aBTOreHepaTopoB. LIlymMbl akTUBHBIX J1IEMEHTOB (OUIOISPHBIX
U TIOJIEBBIX TPAH3UCTOPOB).

19. CrekrpanbHas MI0THOCTH (Pa30BbIX (UIYKTYalMil aBTOreHepaTopoB, 00YCIIOBIEHHAs ILIYMOM
AKTHUBHBIX TPHUOOPOB.

20. OcHOBHBIE CX€Mbl aBTOI€HEPaTOpPOB. MeTo/bl CTaOWJIM3AaLMU YacTOThl ABTOKOJIEOAHMH.
[IpyMeHeHre NOMOIHUTENBHBIX BBICOKOJIOOPOTHBIX (B TOM YKCII€ KBAPLEBBIX) PE30HATOPOB JJIs CTa-
OMIIM3alK YaCTOTHI.

21. YupaBieHue 4YacTOTOW aBTOKoJeOaHW. MeETONbl JIMHEApHU3aIlMi XapPaKTESPUCTUKH TIepe-
CTpPOMKH.

22. Bo3Oyautenn ycTpoWcTB (DOPMHUPOBAHHS CHUTHAJIOB C CHHTe3aTopaMu 4acToT. OCHOBHBIE
XapaKTEpUCTUKU CUHTE3aTOPOB YaCTOT.

23. MeTtoapl CHHTE3a CETKM AMCKPETHBIX 4acToT. Vcmonp3oBanme (pa3o0BOil aBTOMOACTPONKH
gactoTsl (DAII).

24. OcoOEHHOCTH XapaKTEePUCTHK CHHTE3aTOPOB YACTOT MPSIMOTO M KOCBEHHOTO CHHTE3a.

25. udpoBbie BEIMUCIUTEIbHBIE CHHTE3aTOPbI YACTOT.

26. AmmumtynHas moxyrsinus (AM) B ycHIMTENsIX MOITHOCTH. TpeGoBaHWs K yCTpOWCTBAM
¢dopmupoBanus AM curHana; crnoco0sl peanuzauuu AM B YCHIUTENSX MOIIHOCTH, SHEPreTHYECKHE
XapaKTepUCTUKU MOJYJIMPYEMOro Kackaja Mpu pa3iuyHbIX Buaax AM; cxemsl ocyuiecTBieHus AM;
ycunenne AM;

27. XapaKTepHCTUKU U OCOOEHHOCTH pacueTa YCHIIUTENs MOIIHOCTH W Moayisitopa. JuHamu-
YECKUE MOAYJISLIUOHHBIE XaPAKTEPUCTUKN, UICKAXKEHUSI IIPH AMILTUTYJHOW MOIYJISLIMH.

28. Tlepenatumku ¢ yrimoBoi moxyssinueii. @opMUpOBaHUE PaTUOCUTHATIOB C YaCTOTHOW U (a-
30B0i Monyssuen (UM u ®M). TpeboBaHuUs K XapaKTEPUCTUKAM YCHIUTEIBLHOTO TPAKTa.

29. OCHOBHBIE METOJBI M CXeMbI (opmupoBanus curHaioB ¢ UM n ®M; ux cpaBHUTEIHHBIE
XapaKTEPUCTHUKHU.

30. Uckaxenus npu pOpMHUPOBAHUH CHTHAJIOB C YIIIOBOW MOMAYISIUEH. YTIyOJIleHHe YriioBOi
MOJYJISILIMM TPU YMHOKEHHH YacTOThI; B3aMHOE ITpeodpazoBanue UM u ®M.

31. Metoas! GOpMHUPOBAHUS CHUTHAIOB C OJHOIOJIOCHON Moxyisiuei. [IpenMytecTBa cuctem
CBSI3U Ha 0/IHOM OOKOBOI MoJ0ce; TpeOOBaHUS K YCUIUTEIbHOMY TPaKTYy.

32. OCHOBHBIE 3JIEMEHTHI YCTPOWCTB ()OPMHUPOBAHHS CHUTHAJIOB C OJHON OOKOBOW MOJIOCOM,
0COOEHHOCTH YCHUJICHHS CHTHAJIOB C OJHON OOKOBOH Mojocoil. MHOTOKaHaJbHbIE CUCTEMBI CBSA3H C
OJIHOI OOKOBOI1 MOJIOCOIA.
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33. MeToasl W yCTpOHCTBAa OCYIIECTBICHUS TUCKPETHBIX BHJOB MOAymsauuu. OcobGeHHOCTH
CHEKTPAJIBHBIX U SJHEPTETUYECKUX XapPAKTEPUCTUK JUCKPETHBIX CUTHAJIOB.

34. AMrumatyaHasi, 4acTOTHas, (pa3oBas U OTHOCHTENbHAs (Da30Basi MAHUITYJISLUH (IBYX U MHO-
rono3uIMoHHbIe). [IpuHIKIIBI HOPMUPOBAHMS CUTHAJIOB CO CIOXHBIMH BUJAMH MOIYJISILIMM B COBpE-
MEHHBIX CUCTEMaXx CBS3U.

35. Tpanzucropusie reHeparopsl CBY. M3mMeHeHne XapakTepUCTUK aKTUBHBIX MPUOOPOB U KO-
nebaTenpHBIX cucTeM npH nepexone B CBY nuanaszon. [lapamerpsl, 0cOOEHHOCTH KOHCTPYKIIMH TPaH-
3UCTOPOB U KOJIEOATENbHBIX CUCTEM.

36. CxeMbl reHepaTOpOB Ha KOAKCHAIBHBIX M ITOJIOCKOBBIX JHHUAX. Pacdyer aieMeHTOB cXeM Te-
HEPATOPOB.

37. Asrtorenepatopsl CBY. OcobeHHOCTH MX 3KBHBAJCHTHBIX CXEM M pacdera. MHTerpaibHbIe
1 THOpUIHO-UHTETpasibHBIe cXxeMbl CBY renepaTopos.

38. [uonnsie reneparopsl CBY: OCHOBHBIE THUIIBI T€HEPATOPHBIX IHOOB; MPHUHIHUI JEHCTBUSA
tyHHenbpHOro nuoxa (T/I), naBurHo-niposiernoro auonaa (JITI) u auona [Narna (I).

39. OcHOBHBIE PHEPreTHYECKHUE COOTHOMICHUs IUOAHBIX TeHeparopoB CBY. CpaBHutenbHas
XapaKTEpUCTHKA SJHEPIeTUYECKUX U ITYMOBBIX XapaKTePUCTUK reHeparopueix CBY nuonos.

40. OGnacTy MpUMEHEHHs; CXeMbl U KOHCTPYKLIUU TMOTHBIX reHepatopoB CBY.

41. Beixoanble crynenu nepenatunkoB CBY Ha mponéTHBIX KIMCTPOHAX M Jiamrax Oeryriei
BOJIHBI. OCHOBHBIE TEXHUYECKUE XAPAKTEPUCTUKH U 00JIaCTH IPUMEHEHHUS.

42. XapaKTepUCTUKU YMHOKUTEIBHBIX KIIMCTPOHOB. MOy SIS B KIMCTPOHHBIX I'€HEpaTOpaXx.

43. OtpaxarenbHble KIUCTPOHBL [IpHHIMI TeHepanuu aBTOKOJIEOAHWH B OTPaKaTeIbHOM
KIIMCTpOHE. 30HBI reHepauuy. Harpy3ouHnsle U peryJupoBOYHbIE XapakTepucTuku. YactoTHas Moxy-
JSALUSL.

44, DHepreTMuecKue COOTHOLIEHMs B IeHeparopax Ha jammax Oeryiuei BoiHbl. PerynupoBou-
HbIE XapaKTePUCTUKU YCHIIMTeNel Ha nammnax Oerymieil BoiHbl. Moaymsinus B Jlammnax Oerymiei BoJi-
HBI.

45. TI'eneparopusie npubdopsl CBY marnerponnoro tuma. OCHOBHBIE TEXHUUYECKHE XapaKTepH-
CTMKH U IPUHIMII JeHCTBUS PUOOPOB TUIIA «MH.

46. OOmacTy IPUMEHEHUsI U OCHOBHBIE CBOWCTBA MarHeTPOHOB. MHOTOpE30HATOPHBIM MarHe-
TPOH, €ro paboune U Harpy304YHbIC XapaKTEPUCTHKH.

47. IlnatuHOTpOHHBIE reHepaTophl. [IMaTHHOTPOH B pe’KMMeE aMIUIUTPOHA M CTAOMIIUTPOHA.

48. Monynsus MarHETpOHHBIX U TNIATUHOTPOHHBIX T€HEPaTOPOB.

49. OCHOBHBIE XapaKTePUCTHKU U OCOOCHHOCTH KOHCTPYKIIMM MUTPOHHOTO TeHeparopa. Jlammna
Oery1eil BOJIHBI U JlaMIa 00paTHOM BOJIHBI THUIA «M».

50. TeHnmeHIMH Pa3BUTHS TEOPUU U TEXHUKH (POPMHUPOBAHUS CUTHAIIOB.

K sk3ameHy mo TeopeTnyeckoMy Marepually JEKIHMOHHBIX 3aHSITHHA JOMYCKAalTCsS CTYICHTHI,
BBINOJIHUBIINME U 3aLIUTUBIINE Ja00opaTOpHbIe paboThl, MOATOTOBUBIINE pedepar U mpe3eHTanuto. 3a-
YeT IPOBOAUTCA B YCTHOHM (hopMe, pU 3TOM CTYACHTaM 3a/1al0Tcsl 2 BONpPOca U3 OOILEro nepeyHs Bo-
IIPOCOB K DK3aMEHY.

PexoMenayercs cienyromuye KpUTEpUn OLIEHKH 3HAaHHUH.

OneHka «HeyI0BJIeTBOPUTEIBHO) BBICTABIISIETCA B TOM CIIy4yae, €CJIA CTYJEHT JEMOHCTPHUpPY-
eT:

MIOBEPXHOCTHOE 3HAHHE TEOPETUUECKOI0 MaTeEpUaa;

HE3HAaHUE OCHOBHBIX 3aKOHOB, NMOHATHI U TEPMUHOB y4e€OHON NUCUUIUIMHBI, HEBEPHOE ONEpU-
pOBaHUE UMU;

rpyOble CTUTUCTUYECKHUE U PEUYEBBIE OIIUOKH.

OneHka «y/10BJIETBOPUTEIBHO) CTABUTCS CTYI€HTaM, KOTOPBIE IPU OTBETE:!

- B OCHOBHOM 3HAIOT y4eOHO-IpOrpaMMHBI MaTepuan B 00bEMe, HEOOXOIUMOM JUIsl Tpe.-
cTosiiel yueObl U paboThI IO Ipodeccu;

- B LIEJIOM YCBOWJIM OCHOBHYIO JINTEPATYPY;

- B OTBETaX Ha BOIPOCHI UMEIOT HApYyLIEHUS B MOCJIEI0BATEIILHOCTH U3JI0KEHUS YIeOHOro Ma-
Tepuasa, 1eMOHCTPUPYIOT MOBEPXHOCTHBIE 3HAHUS BOIIPOCA;

- IMEIOT KpPaTKHUE OTBETHI TOJIBKO B paMKax JIEKIIMOHHOTO Kypca;
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- IPUBOMAT HEUETKUE POPMYTUPOBKU (PUZNUECKUX TMOHATUN U 3aKOHOB;

- IMEIOT CYILIECTBEHHbIE OTPELTHOCTH U IpyOble OIIMOKU B OTBETE Ha BOIIPOCHI.

O1eHKa «XOPOILL0Y CTABUTCS CTYJIEHTaM, KOTOpPbIE IPU OTBETE:

- 00HapyKUBAIOT TBEPJIOE€ 3HAHHE IPOTPAMMHOIO MaTepHasa, KOTOPbIi U31araloT cUuCcTeMaTu-
3MPOBAHO, MOCIIEIOBATEIBHO H YBEPEHHO;

- YCBOWJIM OCHOBHYIO M Hau0oJiee 3HauuMyo JOMOJIHUTEIbHYIO JINTEPATYPY;

- JIOITyCKAIOT OTJENIbHBIC TIOTPEIIHOCTH ¥ He3HAYUTENIbHBIE OIIMOKH MTPU OTBETE;

- B OTBETax HeE JIOIYCKAeT CEpPhEe3HBIX OLUIMOOK M JIETKO YCTpPAaHSAET OTIENIbHbleé HETOYHOCTH C
MOMOIIBIO JOMOJTHHUTEIBHBIX BOIIPOCOB MPETIO1aBaTellsl.

O1neHKa «OTJIMYHO» CTABUTCS CTYAEHTaM, KOTOPbIE IIPU OTBETE:

- O0HApYy>XUBAIOT BCECTOPOHHEE CHCTEMATHYECKOE U IIyOOKOe 3HaHWE MPOrpaMMHOTO MaTe-
puana (3HaHHWE OCHOBHBIX NOHATHUH, 3aKOHOB U TEPMUHOB Y4E€OHOM IMCLUIUIMHBI, YMEHUE ONEPUPO-
BaTh UMH);

- N3J1araloT MaTepua JOrMYHO, OCJIEA0BaTeIbHO, PA3BEPHYTO U YBEPEHHO;

- M3JIAraloT MaTepuall ¢ JOCTaTOYHO YETKUMH (POPMYIHMPOBKAMHU, NOATBEPKIAEMBIMU Tpadu-
KaMu, Lu(ppaMu WK IpUMEpPaMu;

- BJIAJICIOT HAYYHBIM CTHJIEM PEUH;

- IGMOHCTPHUPYIOT 3HaHUE MaTepHaja JeKIUi, 6a30BbIX YUE€OHHKOB U JIOTOJIHUTEILHON JIUTe-
parypsl.

O1eHouHble CPEACTBA I MHBAJIUAOB U JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS
BBIOMPAIOTCS C YUETOM MX HHAWBUAYAIBHBIX IICUXO(QU3NIECKUX OCOOCHHOCTEH.

- Ipu HEOOXOAMMOCTU WHBAIMJAM M JIMLAM C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI
MPEOCTABIISCTCS JOMOTHUTEIBLHOE BPEMS sl TIOATOTOBKU OTBETA HA 3a4eTe;

- IIpY NPOBEJCHUU NMPOLEAYPhI OLIEHUBAHUS PE3Yy/IbTaTOB O0yUEeHUs MHBAJIMIOB U JIUI] C Orpa-
HUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI IPEyCMaTPUBACTCS UCIIONB30BAHUE TEXHUYECKUX CPEIICTB,
HEOOXO/IMMBIX UM B CBSI3U C UX UHAMBUIYAIbHBIMU OCOOEHHOCTSIMH;

- IPU HEOOXOTUMOCTH JIIsl 00YJAIOIIUXCSl C OTPAHNYCHHBIMUA BO3MOYKHOCTSIMH 3710POBBSI U MH-
BAJIUJIOB IIPOIe/lypa OLICHUBAHUS PE3yJIbTaTOB O0YUYEeHHUs IO AUCLUILIMHE MOKET MPOBOJUTHCS B He-
CKOJIBKO JTaroB.

[Iponienypa oueHUBaHUS Pe3yIbTATOB OOYYEHHsS WHBAIUJOB U JIMIl C OTPAHUYECHHBIMU BO3-
MOYKHOCTSIMH 3/I0POBBSI 110 IUCIUILTHHE (MOYITIO) MPEeIyCMaTPUBAET MPeI0CTaBICHNE HHPOPMAITUH B
dopmax, afanTHPOBAHHBIX K OTPAHUYECHUSAM HX 370POBbS M BOCIPUATHS HH(POPMALIUU:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

- B (hopMe 3JEKTPOHHOTO JJOKYMEHTA.

JIist L ¢ HapyIeHUsIMHU CITyXa:

— B I1e4aTHoOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

Jnist T ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIaHHBINA TIepeYeHbh MOXKET OBITh KOHKPETHU3MPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTa 00ydaro-
HIUXCSL.

5. IlepeyeHb OCHOBHOM U 1ONMOJHUTEJIHLHON y4eOHOI JIMTepaTypbl, HEOOXOIMMOIi A5 OC-
BOCHHS AMCUUIIMHBI (MOXYJIs1)

5.1 OcHoBHas JiMTEpaTypa:

1. Paguoniepenarormue ycrporictBa. OCHOBBI TEOPHH M pacueTa : y9eOHOe TIOCOOHE [T CTYJCHTOB

By30B / B. A. Bopona. - M. : I'opstuast muaus-Tenexom, 2007. - 383 c.

2. YcrpoiictBa reHepupoBaHus U (popmupoBanusi curHaioB: YueOnuk. / Jlertsps [.A. — HoBocu-
oupck, u3n-so HI'TVY, 2005.

5.2 lonostHMTe/ILHASI JIATEPATypa:

1. Paquoniepenatomme ycrpoiictBa: YueOHuk yist By30B / B. B. IllaxrunbasH, B. b. Kosbipes, A. A.
JIsxoskuH ¥ 1p.; [ox pexn. B. B. llaxruwmsasaHa.— 3-e u3n., nepepad. u qomn. — M.: Paguo u cesizb, 2003. 560
C.I WL
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2. CuHTe3aTOphl YacTOT U CUrHaJIOB : KOHCIEKTHI Jiekumii: Yuel. mocodue s CTyAEHTOB BY30B,
00y4. TIO HAMPABJICHUIO TIOJITOTOBKH JTUIJIOMHUPOBAHHBIX crieramncToB 654200 "Pagrorexnuka” / benos,
Jleonnn Anekceesud ; Pen. T.B.CyxanoBa; M-Bo o6pazoBanusi PO, - M. : CAUHC-TIPECC, 2002. - 79¢.

3. Hudposas csa3b / [Ipokuc, [Ixon ; [lep. ¢ anrn. HukomaeBa b.U., Kiosckoro JI.J1.; Tlox pen.
Kiosckoro /I.J1. - M. : Paguo u cBsi3w, 2000. - 797c¢.

Jlyia ocBOEHUS AUCUUITIMHBI MHBAIUIAMU U JHMIIAMUA C OTPaHUYCHHBIMU BO3MOXKHOCTSMH 3]10-
POBbSI UMEIOTCSI M3/IaHUSI B DJCKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEYHBIX cucTeMax «JlaHp» u
«HOpaitT».

5.3. Illepuoguyeckne U31aHuUs.

B 6ubnunoreke Kyol'Y umeroTcs cienyroniye nepuoanyeckue U3Aanus mo npoQuio AUCIHUII-
JIUHBL:

BectHuk cBA3M.

3apyOexHas paguo3IeKTPOHUKA.

Uzsectus BY3oB. Cepus: [Ipubopoctpoenue.

Uzsectus BY3oB. Cepust: Paqnodusuxka.

N3sectusa BY3os. Cepusi: Paguosnexrponuka.

Panuo.

Pamnorexnuka.

PagnorexHuka v 371€eKTpOHUKA.

Pagnorexnuka. PedeparuBusiii sxypnair. BUHUTU.

CxeMoTexHuKa.

TenexkoMMyHHUKaLUH.

TexHoNOrUM U CPeJCTBa CBSI3U.

Ycnexu coOBpeMeHHOM painio3IeKTPOHUKH.

DIIEeKTPOHUKA.

Onexrponuka. PedeparuBnsiii xypuain. BAHUTU.

DIeKTpOHUKA: HayKa, TEXHOJIOTHs, OU3HEC.

DIIEKTPOCBS3b.

6. Ilepeyenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAMOHHO ceTu « UHTEepHET», He-
00XO0IMMBIX /IJIS1 OCBOEHUS THCHUTIIMHBI (MOYJ151)

1. EnuHoe okHO mocTyna k odpaszoBarenbHbIM pecypcam — URL: http://window.edu.ru/.

2. ®enepanbHblil 00pazoBaTenbHbIN mopTan — URL:
http://www.edu.ru/db/portal/sites/res_page.htm.

3. Karanor nay4nsix pecypcos — URL: http://www.scintific.narod.ru/literature.htm.

4. bonpmas HaydHas oubimorexa — URL: http://www.sci-lib.com/.

5. Pa3nen «®usuka» EcrecTBeHHO-Hay4HOrO 00pazoBaTenbHoro nopraia — URL:
http://www.en.edu.ru/catalogue/304.

6. Paznen «lonynpoBogHuku» oOpazoBarenbHoro npoekra A.H. Bapruna «®usuka, xumus,
MaTeMaTHKa CTyJeHTaM U mkoiabHukam» — URL: http://www.ph4s.ru/books_tehnika.html.

7. Paznen «Texuunueckue Hayku (Pammnodusuxa. Paamnosnexkrponuka. IlomynpoBonHukoBas
AIIEKTPOHMKA U JIp.)» oOpazoBarenbHOro npoekta A.H. Bapruna «®usmuka, Xumus, MaTeMaTUKa CTY-
nenTtam U mkoiapHuKam» — URL: http://www.ph4s.ru/book_ph_poluprovodnik.html.

8. Kiny6 155: marepuaisl Mo mporpaMMHUpPOBAHUIO, TIOJYIIPOBOAHUKOBON SJIEKTPOHUKE U CXeE-
motexuuke — URL: http://www.club155.ru/.

9. Uudpopmarmonnsie pecypebl Hayunoit 6ubnmorexu Kyol'Y — URL: http://www.kubsu.ru/
ru/university/library/resources.

7. MeToau4eckne yKazaHus s 00y4aOUIUXCS 10 OCBOEHHUIO TUCHHUIIMHBI (MOYJIs1)

Jls ycrenrHoro oCBO€HUs AUCHUILIUHBI «Y CTpOHCTBA reHepUpoBaHus U (OPMUPOBAHUS CHUT-
HAJIOBY» MPU CAMOCTOSITENIFHON paboTe CTYICHT AOKEH UMETh:

1) KOHCHEKT JIEKIMI B OyMa)KHOM WJIU 3JIEKTPOHHOM BH/JIE;

2) yueOHUK (yueOHOE MocoOre) B COOTBETCTBHH CO CITUCKOM JINTEPATYPHI;

3) TeTpanb s 1abOpPaTOPHBIX PaboT.

CamocTtosTenpHas paboTa COAEPKUT CIEAYIONUE BUABI yUeOHON AeITeTbHOCTH CTYJCHTOB:

— TCOPETHYCCKYIO CaMOIIOATOTOBKY K Ha60paTOpHI)IM 3aHATHUAM U K 3a4C€Ty IO KOHCIICKTaM U
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yueOHOIl TuTeparype;

— oopmIiIeHHE OTYETOB MO pe3yjbTaTaM JJaOOPaTOPHBIX PabOT (O BHIMTOJHEHHOW J1abopaTop-
HOW pa0OoTe CTYACHTHI OTYUTHIBAIOTCS IMPETOJaBaTell0 Ha CIEIYIoIIeM (O04epeqHOM) TabopaTopHOM
3aHSITHUN);

— IOJITOTOBKA pedepaTa 1Mo o HOM U3 TeM y4eOHON NUCIUTIINHBL;

— MOJTOTOBKA MPE3CHTAIMH 110 TeMe pedepara U BRICTYIUICHHE C JIOKJIAIOM Ha OJTHOM M3 JIeK-
IIAOHHBIX 3aHATUH.

CtyneHTy HEOOXOJIMMO CHCTEMAaTHYECKH padoTaTh B TEYCHHE CEMECTpa MO M3YyYEHHUIO Teope-
TUYECKOTO MaTepualia u MPUOOPETCHUIO HABBIKOB IKCIIEPUMEHTATBHON PaOOTHI.

Jlns 3armoMuHaHUs JIEKIIMOHHOTO MaTepuaia (B TOM YHUCJIE W B MEPUOJ MOATOTOBKH K 3a4ETy)
CTYJCHTY HEOOXOIMMO XOPOIIIO 3HATh CBOMCTBA MaMATH U aKTHBHO IOJIb30BATHCSI MHEMOTEXHUUYECKH-
MU TIpUEMaMU, U3BECTHBIMU W3 YUCOHOU MUCHUIUIMHBI «llcuxosorust u memaroruka». MeToaudeckue
PEKOMEHIAIMU TI0 3aIOMUHAHUI0O MOKHO HaWTH W B VIHTEpHETE MO KIIOYEBBIM CIIOBAM: «I1aMSThHY,
«MHEMOHHKa», KMHEMOTEXHHKaY», «KaK 3alIOMHUTh Y4EOHBIH MaTepHual». JKeaaTelpbHO TaKKe 03HAKO-
MUTBCS C IPUEMaMH KOHCTICKTUPOBAHUS, T.€. CO CIIOCO0aMU COKPAIICHHSI 3alMCH CJIOB M CIIOBOCOYE-
TaHWUM, HAIIPUMEP, MPUMEHSIEMBIMH B CIIOBAPSAX U YHITUKIIOTICAMSIX.

B ocBoeHMHM IUCHWMIUIMHBI WHBAIUJAAMHU W JIMIAMHA C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3I0pOBbsl  OOJNBIIIOE 3HAYEHUE MMEeT WHIWBUAyaJdbHas Yy4yeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOTHATEIIFHOE PA3bSICHEHHE yUeOHOT0 MaTepurara.

NuauBuayanbHble  KOHCYIbTAllMM MO  NIPEAMETY  SBISIIOTCS  BaXKHBIM  (haKTOPOM,
CIOCOOCTBYIONTUM HWHAWBHIYAIU3allMA OOYYCHHUS W YCTAHOBJICHHIO BOCIHTATEIIBHOTO KOHTAKTa
MEXIy TMpernojaBaTelieM M OOyYalIIMMCS HWHBAIMIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

VYCnenHocTh OCBOCHUS CTYACHTOM y4eOHOW AUCUUIUIMHBI OTPAXKAETCs B €r0 PEUTHHIE — CyM-
Me 0aJuIoB, KOTopas GOPMHUPYETCS B TCUSHUE CEMECTpa 0 Pe3yJIbTaTaM YCTHBIX OMPOCOB, BHIITOJHCH-
HOTO pedepara (10KIaaa), BHyTPUCEMECTPOBON aTTECTALIUU U 3aIUT J1a00paTOpHBIX padoT.

8. IlepeueHb HH(OPMAUMOHHBIX TEXHOJIOTHI, HCHOJb3yeMbIX MPH OCYIIECTBJIECHHH
00pa30BaTeILHOIO MPoUecca MO0 AMCHHUILINHE (MOAYJ/II0) (IPH HE0OXO0IMMOCTH)

8.1 Ilepeyenp HEOOXOAMMOTI0 MPOrPAMMHOIO O0ecTIeYeHUs!

1. Onepanuonnas cucrema MS Windows.

2. TTaker nmporpamm CATIP NI Multisim.

3. UnaTerpupoBaHHOe 0(UCHOE IPUIIOKEHHE.

4. T10 nns opraHu3anyy yrpasisieMoro u 0e30macHoro Joctyna B IHTepHer.

8.2 Ilepeyenb HeOOXOAMMBIX HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

1. DnexTpoHHBIN KaTanor HayyHou 6ubmuorexku Kyol'y
(http://212.192.134.46/MegaPro/Web).

2. DnektpoHHas OubmmoTeuHas cucrtema «YHuBepcuterckas oudmmorexka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

3. DnexTpoHHas OnOIMOTeYHAs cucTeMa m3aarenseTBa «Jlarby (https://e.lanbook.com/).

4. DnektponHas 6bubnroredHas cuctema «tOpaiim» (https://www.biblio-online.ru/).

9. MartepunanbHO-TeXHH4YecKasi 0a3a, HeoOXoquMasi IJIsl OCYLIeCTBJICHHS 00pa3oBaTeJib-
HOT'0 MpoLecca Mo JUCHUIVIUHE (MO1YJII0)

MarepuanbHO-TEXHUYECKOE 00eCTIeYeHNE T CIIUTUTMHBI
Ne Bun pabor
Y OCHAILEHHOCTh
1. Jlekunonnele 3aHsA- | Aynutopusi 227C, ocHalleHHass MEPEHOCHBIM MPOEKTOPOM U
THS MarHUTHO-MapKEepHOHN JOCKOM.
2. Cemunapckue 3ans- | Ayautopus 317C, ocHallleHHass MarHUTHO-MapKepHON JOCKOM
TUS
3. JlaGopatopHubie 3a- | JJabopatopust 317C, ykoMmmiekToBaHHas 0OOpPYJOBaHMEM He-
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HATUA

00XOIMMBIM I TPOBEICHUS JIAOOPATOPHBIX paboOT

KypcoBoe npoekTu-
poBaHUe

Ayautopuss 310C, ocHamieHHass KOMIBIOTEPHOM TEXHUKOH C
NOJIKJIIOUeHHeM K cetu MHTepHeT

Texkymmi KOH-
TPOJIb, MIPOMEXKY-
TOYHAs aTTeCTalusg

Ayautopuss 311C, ocHamieHHas KOMIBIOTEPHON TEXHUKOH C
HOJIKJIF0OUeHneM K cetu HTepHeT

['pynnoBbie
(MHIUBHYaTIbHBIC)
KOHCYJbTAIMU

Aynurtopus 317c¢, ocHalieHHast IEPEHOCHBIM ITPOEKTOPOM U
MarHUTHO-MapKEpPHOHN JOCKOM, JIUIs IPOBEAECHHUS IPYIIIIOBBIX
KOHCYJIbTAILIUH.

Aynutopus 310C, ocHalieHHass KOMIBIOTEPHON TEXHUKOM ¢
MOJKIIFOUEHUEM K ceTu MHTepHeT, i1 NPOBENCHHS UHAUBUIY-
AJIbHBIX KOHCYJIbTALUM.

CamocrosTenbHas
pabora

Aynutopusa 311C, ocHalieHHas KOMIBIOTEPHON TEXHUKOW C
BO3MO>KHOCTBIO MOJIKIIIOUEHUS K ceTu «HTepHET», MporpaMMoin
HKPAHHOI'O YBEJIWYEHHs] U OOECIEYEHHBIH JOCTYIIOM B 3JIEK-
TPOHHYIO MH()OPMAIIMOHHO-00pPa30BATEIILHYIO CPENY YHUBEPCH-
TeTa.
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