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1. Ileau u 3224y TUCHHUILIHHBI

Ilenbto OCBOEHUS AMCLUMILIMHBI SIBJISETCS M3YUYEHUE OCHOBHBIX 3aKOHOMEPHOCTEH U
METO0B (DYHKIIMOHHUPOBAHUS M OSKCIUTyaTalldd COBPEMEHHBIX JJIEKTPOHHBIX M KBAHTOBBIX
npubopoB CBY u ontuyeckoro auamnasoHa, Juisi 4ero B JUCLUIUIMHE PEILAOTCA 3a7aud aHaau3a
U CHHTE3a TakuX ycTpoilcTB. PaccMaTpuBaroTcsi cocoObl MaTeMaTU4YecKOro MpeCTaBIICHUS
npoueccoB B npubopax CBY wu onrtuueckoro auamazoHa, MeTOAbl (OPMUPOBAHUS U

peoOpa3oBaHus CUTHAJIOB B MOJOOHBIX ycTpoiicTBax. s u3ydeHus Kypca TpedyeTcsl 3HaHus

no punocoduu, KyIbTypOJIOTUH, TIPABOBEICHHH.

I'maBHOM 3anadel U3y4eHUs SABISIETCS:
- GOopMHpOBaHUE y CTYIEHTOB TEOPETHUECKUX 3HAHUN O MPUHIHIIAX PAOOTHI pa3IMYHBIX

npubopoB CBY u onTudeckoro Auanas3oHa;
- M3y4YeHHE METOJIOB NMPEoOpa3OBaHMs CHTHAJIOB B MOJOOHBIX YCTPOWCTBAX C Y4ETOM

cnenuduku ux padbotel B Auanaszone CBY, a Taxxe ¢popMupoBaHHE MPAKTUYECKUX HABBIKOB U

YMEHHMM HCIIONBb30BaTh METOJbl MOJEIMPOBaHMS M pacuera npu mpoektupoBanuun CBY u

OIITHYCCKHUX CHUCTEM.

2. MecTO TMCHUIIUHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM MPOrpaMMbl

Hucuunnuna «IIpu6opet CBY u onTuyeckoro nuanazoHa» OTHOCUTCA K JUCHUIUIMHAM
1o BbIOOpY 4YacTu (OpMHUPYEMOH ydacTHHKaMH 00pa30BaTeNIbHBIX OTHOIICHUH OakalaBpuaTa ¢

IMPHUCBOCHHUEM

KBaTM(UKAITTT

«b aKaJaBp» I10

I/IH(bOKOMMYHI/IKaHI/IOHHLIC TCXHOJIOTHMHM U CHUCTCMBI CBA3N.

HallpaBJICHUIO

nmoaroroskd  11.03.02

3. Hepeqeﬂb INIAHUPYEMBIX peE3yjabTaToB oﬁyqemm nmo AuCHMIIJIMHE

(M0OyJ/110), COOTHECEHHBIX C HHAUKATOPAMH JTOCTHKEHHUSI KOMIIETEHIIU I

UCTIBITaHUsI 000PYIOBaHUS
CBSI3U o0OecTieyeHne
COOTBETCTBUS
TEXHUYECKHX NapaMeTPOB
MH()OKOMMYHHUKAITMOHHBIX
CHCTEM U /UITH X
COCTABIISIFOLIMX,

000pyIOBaHMsI, TPAKTOB M KaHAJIOB
nepeiaun

IIK-6.3 Tectupyer

000py10BaHHe U 0TpadaThHIBaET
PEXUMBI pabOTHI 000PYIOBAHUS

Taoauma 1

Ko nmo ®IoC NHaukaTopsbl 10CTHKEHHUS IlnanupyemMbie  pe3yJjbTaThl

o0y4eHHs1 MO JMCHMILIMHE

3YB)

IIpodeccnoHaIbHBIE

TIK-6 Cnoco6Hocts | ITK-6.1 Mcnoms3yer 3HATh:
OCYIIECTBIIITH ~ MOHTaX. | JEHCTBYIOIINE OTPACIIEBbIE - IPUHIUIIBI IOCTPOEHHUS
Hactpoiiky, peryimpoBKy | HOPMaTHBBI, OIPEIENSIOLIIE TEXHUUYECKOTO 3aJaHUsI IPU
TECTUPOBAHKE TpeOOBaHMS K apaMeTpaM paboThl | aBTOMAaTH3ALMH
00opyoBaHusi, OTPaOOTKY | 000PYI0BaHMS, KAHAJIOB M TPAKTOB | TPOEKTHUPOBAHMS CPEJICTB U
PEXKUMOB pabortsl, | I1K-6.2 [Ipumensier MeToANKH CETEH CBSI3U U UX DJIEMEHTOB;
KOHTPOJIb MPOEKTHBIX MIPOBE/ICHNUS IPOBEPKU CTPYKTYPY U OCHOBBI
napamMeTpoB  paOOTbl ¥ | TEXHUYECKOT'O COCTOSTHUS MIOATOTOBKH TEXHUUYECKOH U

MPOEKTHON JOKYMEHTAIIUU
YMern:

- BBISIBJISITH M aHAJIM3UPOBATH
MPEUMYILECTBA U HETOCTATKU
BApUAHTOB MPOEKTHBIX
peuleHui, OlleHUBaTh PUCKH,
CBSA3aHHBIE C peann3annen




YCTAaHOBJICHHBIM
OKCIITyaTalMOHHO-
TCXHUYCCKMM HOpMaM

MpOeKTa
Baangers:
- HaBbIKaMU c6opa HUCXOOHBIX
JTAHHBIX, HEOOXOIMMBIX JIJIS
pa3paboTKu MPOEKTHOM
JIOKYMEHTAITUU

4, O0beM IMCHUNJIMHBI M BUbI Y4eOHOH padoThI

Taoauna 2
Bcero Cemectp
Bup yueoHoii padoThl yacoB/3a4.e/I. 0D0
(01010} 6
KonrakTHas paéora (Bcero) 64/1,8 64/1,8
B Tom uucne:
Jlexuuu 32/0,9 32/0,9
[IpakTnueckue 3aHsTHs (CEMUHAPBHI) - -
JIabopaTopHbie paboThI 32/0,9 32/0,9
CamocTosiTeIbHasi paGoTa (Bcero) 80/2,2 80/2,2
B Tom uucne:
Bonpocs! 151 caMOCTOSTENBHOTO U3YYEHUS 22/0,6 22/0,6
[ToaroroBka K 1a00paTOPHBIM paboTamM 22/0,6 22/0,6
[ToaroroBka K MPaKTUYCCKUM 3aHATHAM - :
IToaroroBka K 3a4eTy 36/1 36/1
IToaroroBka Kk sK3aMeHy - -
Buja oruerHocTH 3a4eT 3a4eT
O6man BCEI'O B uacax 144 144
TPYA0E€MKOCTh BCEI'O B 3au. 40 40
JTHCIHHUILINHBI eIMHHIIAX ' '
5. Coaep:xxaHue TUCHUNINHBI
5.1. Pa3zgeanl AMCHUILIMHLI 1 BUABI 3aHATHI
Taoauna 3
Yacsl Yacut Yacsl Beero
Ne HaumeHoBanue pasjea JCKIMONH | GopaTopupix | | PAKTHICCKIX
bIX . (ceMMHapPCKHUX) 4YacoB
n/n JUCIUILINHBIIO CeMecTpam ARATHi SaHsATHH JaRATHi
0®0 [ [ [
6 cemecTp
1. | Beexneunne 6 6 - 12
2 CAIIP B NPOEKTHPOBAHNH 6 6 i 12
PaJMOAICKTPOHHON anmapaTypsl
3 MareMaTHueCKUEe METO/IbI pacuera 7 7 i 14
PaIMOTEXHUYCCKHX CXEM
Mojenu 31€MEHTOB C
4. | coCpe0TOYECHHBIMU ITapaMeTPAMU 7 7 - 14
B CAIIP




OcHOBHBIE 3TaIbl Pa3paboOTKH 3 3 5

> CBY-ycTpoicTB.
6 ®u3nYeCKrue OCHOBEI KBAHTOBEIX 3 3 5
" | mpubopoB i
5.2. JIeKIIMOHHBIE 3aHATHSA
Taoauna 4
Ne HaumeHnoBaHnue
Coaepxxanue pasiena
n/n | pasaesa qMCHUININHbBI
[Mpunuunst aeiicteust 1 | Knaccudukaums  npubopoB  CBY  um  omnruyeckoro
XapaKTEePUCTUKHI nuarna3oHoB. OcHOBHbBIE mapaMeTpbl. O0JacTH TPUMEHEHUS.
3JIEKTPOBAKYYMHBIX Hcnonp3yemple  nuana3oHbl  4acToT. BsauMmopernctBue
npudopos CBY AJIEKTPOHHOTO TMOTOKAa C TIEPEMEHHBIM SJICKTPUUYECKUM
noneMm. Ilepemaya  sHEprum  MOTOKOM  BJIEKTPOHOB
1 KoJieOaTeIbHOW cHucTeMe. BlMsHHE MHEPIMOHHBIX SIBJICHUIN
Ha 3(()EKTHBHOCTh MPEOOPA30OBAHUS DHEPTHH HMCTOYHHUKA
nutanus B oHepruro CBY  komebarenbHON  CHCTEMBI.
MeToanl dbopmupoBaHUs HEOHOPOIHBIX IIOTOKOB
AJeKTpOHOB.  KOHBEKIIMOHHBII W  HaBEJICHHBIM  TOK.
NHOyKTUBHOCTH ¥ €MKOCTH  BBIBOJIOB, METOIBI  UX
YMEHBIIEHUS.
Kimmerponsl.
JIByXpe30HATOpHBIE MPOJIETHBIE KIUCTPOHBI. Y CTPOUCTBO U
npuHIUn aerctBus. CKOPOCTHAS MOAYISIUS SJIEKTPOHHOTO
notoka. Biusinue yrna nposnera. [lapamerp rpynnupoBanus.
["apmoHMYEeCKni COCTaB KOHBEKIIMOHHOTO TOKA, HABEACHHBIN
TOK BO BTOPOM PE30HATOPE, DHEPreTHUYECKHUE IMOKA3aTEIIH.
AMIUIUTYAHBIE U aMIUTUTYHO-YaCTOTHBIC XapaKTEPUCTHUKHU.
MHoOrope3oHaTOpHbIE KIUCTPOHBI, YCTPOMCTBO, MPHUHIIMI
2 | Knucrporsr nevictBus. Bpixomnas wmomuocts, KIIJ, xoadduruent

YCUJICHHS. JIByXpe30HATOPHBIM  KJIMCTPOH-TEHEPATOP.
MHOrope30HaTOpHbIA  YCHIIMTEIBHBIM  KJIMCTPOH,  €r0
YCTPOMCTBO M MPUHIMI JEHCTBUSA; OCOOEHHOCTH Mpoliecca

TPYNIUPOBAHUS  DJIEKTPOHOB, BIIMSIHUE  HACTPOUKHU
IIPOMEKYTOUHOIO pEe30HaATOPA; rapaMeTpbl u
XapaKTEPUCTUKH. OTpaxkaTenbHbIi KJIUCTPOH, €ro
YCTPOUCTBO 51 TIPUHLINAT JEUCTBUS. Ycnosust

caMOBO30YXXJIeHHs; 00JacTH KojeOaHuil. JIEKTpOHHAs

nepectporika yactora. O01acTu MPUMEHEHHUS.




Jlamner  Oerymei w
o0OpaTHOH BOJIH

VYerpoiictBo. ['pynnupoBaHue IIOTOKa 3JIEKTPOHOB IIPU
B3aMMOJICHCTBUY MOTOKA C 3aME/IJICHHOW OeTyIleil BOJTHOW U
nepeaaya NOTOKOM 3HEpruu Oeryieil BoiHe. 3aMeUIsIone
cucreMbl (3C). Ponp nokanmpHOro morsotutess. CrocoObl
noBeimienuss  KIIJ[.  AmmumtygHeile W aMIUTUTYIIHO-
4acTOTHBIE XapaKTePUCTHKU. AMIIUTYAHO-(ha30Bas
koHBepcus. LIlymoBbIe CBOMCTBA.

duzuyeckrue OCHOBBI PabOThI AIEKTPOHHBIX MPUOOPOB THUIA
"M". JIBU)KEHHE 3JIEKTPOHOB B CKPEHICHHBIX OJIHOPOIHBIX
AIIEKTPUYECKUX UM MarHUTHBIX TOJsAX. Bsaumopeiictue
AJIEKTPOHOB ¢ HeoaHOPOoAHBIM CBY anekTpuueckuM mosem:
BIIUSTHUE TMPOJOJILHOM U MONEPEYHONW COCTABISIOUIMX MOJIS.
OHepreTuyecKue B3auMoIeCTBUE JIEKTPOHOB C BOJHOM.
CpaBHeHHE MeXaHU3MOB (OPMHUPOBAHUSA  AJIEKTPOHHBIX
ny4ykoB B mpubopax tuna "M" u tuma "O". OcoGeHHOCTH
HSHEProoOMeHa 3JIEKTPOHOB C TOJEeM BOJIHBL. DuU3nYecKue
OCHOBBI pabOTBHl AJIEKTPOHHBIX MpubopoB Tuma "M".
JIBuKeHre DIEKTPOHOB B  CKPEIIEHHBIX  OJHOPOIHBIX
DIIEKTPUYECKUX M MarHUTHBIX  TOJIAX;  rapaboia
KPUTHYECKOTO pexuma. B3aumonelcTBue 5SIEKTPOHOB C
HeonHOpoaHbIM CBY  anexkTpuueckuMm I1oJieM: BIUSHUE
OPOJOJIBHOM M TONEPEYHOM  COCTABJISIOLUIUX  MOJS.
OHEepreTnyeckoe B3auMOJIEHCTBUE 3JIEKTPOHOB C BOJIHOM.

[TonynpoBOIHMKOBBIE
npubopsr CBY ¢
OTPHIIATEIIEHBIM
mudepeHnanTbHBIM
COIIPOTHBIICHUEM

Oddexr I'anna. 3oHHas nuMarpaMMa apceHHUja TauIHs.
BO3HUKHOBEHME TOMEHOB, IIPOJIETHAS YAaCTOTA. Y CTPOMCTBO
rerepatopa ¢ auojoM ['anna. JlomeHHBIE pexUMBbL. Pexum
OHO3. Duepreruyeckue mnokasarenu, padodyue Juana3oHbl.
JlaBunrnO niponetHbie auosl (JITT). YerpoiicTBo, MeXxaHu3M
obpazoBanusi OC. DHepreTuueckue nokazarenu. J(uamazon
paboyux 4acToT.

bunosnspHeie u
IIOJIEBBIE TPAH3UCTOPBI
CBY

ITonessie TPaH3UCTOPBI c O6aprepoM [oTkw.
I'erepocTpyKTypHBIE MaJIOUIYMSLIME U MOILIHBIE TOJEBBIE U
OumnossipHble TpaH3UCTOPbl. KOHCTPYKTUBHBIE OCOOEHHOCTH,
DKBUBAJIICHTHBIE CXEMBbl. ['paHMuYHBIE ¥ MaKCHUMaJIbHBIE
yacToTel. Koadduuuentsl mnepemaun 10  MOUIHOCTH.
IITyMOBBIE CBOMCTBA.

@U3NYECKUE  OCHOBBI
KBaHTOBBIX IPHOOpPOB

du3nuecKkre OCHOBHI KBAHTOBBIX TPHOOPOB.

KBaHTOBBIE =~ CHUCTEMBI B COCTOSSHUM  pPaBHOBECHS.
Pacnpenenenne bonpiiMana. CrioHTaHHBIE U BBIHYKIEHHBIE
nepexonbl. bespznyyarensHeie nepexobl. Koaddumments
OliHmTeiiHa. MeTo/ bl oJy4eHNs HHBEPCUH HACEJIEHHOCTEH.
VYcnoBue ycuiieHHs 1oJisi B akTUBHOM cpenie. COOTHOIIEHHE
Heonpenenennocre.  [llupuna  crekTpanbHOM — JIMHUU
W3JIy4EHHUS].




5.3. JlabopaTopHble 3aHATHSA

Taduauuna S
Ne HaumenoBaHue
Coaepxxanue pasiena
n/n | pasaeJia JAUCHUIIMHBI
Uccrenopare XapaKTepUCTUKU OTPAXKaTEIbHOr0 KIUCTpoHa. [TapameTpsl
OTpakKaTeNbHOI0 KIMCTPOHA. Y CIIOBHOE 0003HAYECHUE
1 | oTpaxaTenbHOTO
OTPa’KaTeIbHOTO KIMCTPOHA. CXema BKIFOUEHUS
KJIINCTPOHA
OTPAXKATEIBHOTO KJIIMCTPOHA.

2 UccnepoBanue namnel | YCTpONHCTBO, OCHOBHBIE XapAKTEPUCTUKHU U MTapaMeETPBbL,
Oeryiei BOJIHBI ycioBHOe 00o3Hauenue, cxema nuranus JIBBO.
UccnenoBanue O3HaKkOMJIEHUE C IPOLECCAMU B JJABUHHO-IIPOJIETHOM JAHOJIE

3 | reHeparopa Ha (JITTT), sxBuBasientuou cxemoit JIII/] u ocHoBHBIMU
JJABUHHO-TIPOJIETHOM XapaKTEepUCTUKAMH F'€HepaTopa Ha JIABUHHO-TIPOJIETHOM
none nuone (I'JITLJT).

UccnenoBanue O3HaKOMJIEHUE C IPUHLMIIOM JE€HCTBHS, XapaKTEPUCTUKAMHU
4 | reneparopa Ha 1UOJE Y MapaMeTpamu AUoA0B ['aHHa, a TakKe C KOHCTPYKLIHEN
raHHa TeHepaToOpOB Ha ATUX Mpubopax.
[TapameTpuueckue KoneOaHus U HEIMHEHHBIE YCTPOUCTBA.
[TapameTpuueckre cBOOOJHBIC U BBIHYK/IEHHBIE KOJIeOaHUs.
[TapameTpudeckuii pe30HaHC U MHOTOKOHTYPHBIE CXEMBI €

[Tapamerpuueckue

coneGaI 1 napaMeTpruueckuM Bo30ykaeHueM. BapakTopsl.

) HeIHEHHbIC ITapameTpuueckue npoueccs B ONTHYECKOM AHara3oHe.
CTDOHCTEA KoadduimenT nusnexkTpudeckoil MpOHUIIAEMOCTH U

yerp HEJIMHENHBIE ONTUYECKUE SIBJICHUS. J[ByIydenpenoMIIEeHUE,
(ba30BbIil CHHXPOHU3M BOJIH U MTApaMEeTPUUYECKUN TeHepaTop
CBETA.

6. CamocrosiTe/ibHasi padoTa CTYJI€HTOB 10 AUCHHUILINHE

6.1 Tembl 10KI210B CTY1E€HTOB

Ob6nactu npumenenus npudopos CBY u O]

OCHOBHBIE IPUHIMITBI T€HEPAIMK He3aTyXaloLX KoJleOaHui

OcHoBHBIE TIOKa3aTeNIM TEHEPATOPOB U yCUITUTENEH

Tpynnoctu reneparuu koiedbanuit CBY u mytu ux npeooeHus

KoHcTpykius u npuHUIUNI 1eHCTBUS JBYXPE30HATOPHOIO IPOJIETHOTO KIMCTPOHA
CxopocTHas MOAYJIALIMS [TOTOKA U €€ MPEeBpalleHne B MOYJISALNIO TOTOKA 110 TNIOTHOCTH
[lepenaya HEONHOPOAHBIM IOTOKOM PHEPTUU BBIXOJHOMY PE30HATOPY

[Toxazarenu U XapaKTEPUCTUKH IBYXPE30HATOPHBIX YCHIINTEIbHBIX KIUCTPOHOB
MHorope3zoHaTopHbIE IIPUHLIAI
MIOKAa3aTeNH U XapaKTEPUCTUKHU

©CoN O wDdE

KIIMCTPOHBI-YCUIINTCIIN, HeﬁCTBHH, OCHOBHBIC

YueOHO-MeTOoAUYECKOE o0ecTieyeHue /11 CAMOCTOSITeIbHOI paGoThl CTY1€HTOB:

[lerpymanckuit M.I'. Dnexkrponnsie npudopsr CBY: yyeOnoe nocobue / [lerpymanckuit
M.T". — OpenOypr: OpeHnOyprckuii rocynapcTBennbiii yaupepeutet, 96C ACB, 2017. — 107 c. —
ISBN 978-5-7410-1838-5. — TekcT: 31eKTpOHHBIHA // DneKTpoHHO-OnOmmoTednas cuctema [PR
BOOK: [caiiT]. — URL: http://www.iprbookshop.ru/78927.html (mara ob6pamenus: 11.04.2021).
— PexxuM moctyna: 1uist aBTOpU3UP. MOJIB30BATENEH



7.

OueHounble cpeacTrsa

7.1. Boripochbl K py0esKHBIM aTTeCTANMAM

K 1-oti pybeoscnou ammecmayuu:

1.

10.
11.

12.

Kakwue ornuuust umeer CBY u onTuyeckuil quara3oH Mo CpaBHEHUIO C
paaroanamna3oHoM (A> 1 M) 1Mo moI0ce 4YacToT, BO3MOXKHOCTH Pa3MeIeHHUs
0OJIBIIIOTO YKCIIa PAJAMOKAHAJIOB U U3JIYY€HHS JHEPTUU B BUJIET JIyda C OYEHb Majlon
PacxoJIMMOCTBIO?

[Touemy reHepaTopbl Ha paguoiiaMIaX M TPaH3UCTOpax TepstoT I(H(HEKTHBHOCTH B
KOpoTKOBOJIHOBOM yactT CBY nuanazona?

Kaxkue konebarenbHble cucTeMbl HCob3y0T B CBY nuanazonax?

MoxHo 51 snemenTsl yetpoiictB B CBY nuanazone paccMaTpuBaTh Kak 3JIEMEHTHI C
COCpPEIOTOUEHHBIMH TTapaMeTpaMu?

OO0bsicHUTEe (PU3UYECKYIO CYIIHOCTH IMPOIecCa MOAYIISIIHK TIOTOKA AJIEKTPOHOB TIO
ckopoctu. [louemy MoOIyNsiusi OTCYTCTBYET, €CJIM YroJl MpOoJieTa HEBO3MYILEHHO
2JIGKTPOHA B 3a30pe MEpBOro pe3oHaropa kpareH 2 w. Uro Takoe kod(hdummeHt
3¢ (HEKTHBHOCTH B3aUMOJICHCTBHUS AIEKTPOHOB C

noneM pe3oHaropa? Hapucyiite ero 3aBHCUMOCTh OT yIJIla MpoJieTa 3a3o0pa
pe30HaTOpa U KAaY€CTBEHHO OOBSICHUTE 3aBUCUMOCTb.

Kak 3aBucHUT aMImuTy/1a n-HOM rapMOHHMKU HAaBEJIEHHOTO TOKAa B PE30HATOPE OT yria
mpojeTra 3a3opa HEBO3MYIIEHHbIM dnekTpoHoMm? Ilowemy mpu ( (k = 1, 2,
3,...)aMIUIUTyAa N-HOW TapMOHUKH HABEIEHHOT'O TOKA paBHA HYIIO?

UTo moHMMAIOT MO/ ONTHUMAIBHBIM 3HAUYEHUEM MapameTpa TPYNIUPOBAHUS; MOXKET
JIY TIPU HEKOTOPBIX X OTCYTCTBOBATh Ta WJIM WHAsI TApMOHUKA?

Kak cBsizaHbl COCTaBISIONINE TOKA, HABEJACHHOTO B PE30HATOPE, C MPOXOIALIUM
4yepe3 HEero KOHBEKIIMOHHBIM TOKOM?

OOBbsICHUTE PHEPTEeTHUECKOE B3aUMOJCHCTBHE CTYCTKOB C IMOJIEM 3a30pa BBIXOJHOTO
pe3onaropa. [Touemy cryctok oTaaer 60Jbllle SHEPTUH, €cIU yroi nposera man? Kak
3aBUCUT OTJIaBaeMasi CTYCTKOM 5Heprusi or aMmiuutyasl — CBY HanpspkeHus Ha
3a3ope?

Kak 3aBucut otiaBaemasi CrycTKOM SHEPTHsI OT PacCCTPONKH pe3oHaropa?

Hanumure BbIpakeHHE Jii MOIIHOCTUA B BBIXOJHOM PE30HATOpPE KIMCTPOHA, €CIU
3a/1aHa: aMIUIUTYa TApMOHUKHA KOHBEKIIMOHHOTO TOKA;

VYroi mposieta BO BTOPOM PE30HATOPE ;

DOKBUBAJCHTHOE COIMPOTUBIIEHHE pe3oHaTtopa (pe3oHarop HacTpoeH).CocTtaB u
ctpykrypa GPSS-Monenu.

OO0bsicHUTE HATMYUE 00JIACTH HACHIIICHHS U MOCJIEIYIONIEr0 YMEHbBIIIEHUS BBIXOHON
MOIIIHOCTH JIBYXPE30HATOPHOIO MPOJETHOTO KIUCTPOHA MPH YBEJIWYEHUU BXOAHOU
MOIIIHOCTY.

Ko 2-o11 pybesicnoti ammecmayuu.
OO0BsicHUTE BUJT aMITUTYTHON M aMIUTHTYHO-4aCTOTHOW XapaKTePUCTUK KIUCTPOHA U

BJIMAHHC Ha HUX HaCTPOﬁKH MMPOMCIKYTOUYHBIX PE30HATOPOB MHOTOPC30HATOPHBIX

KIJIMCTPOHOB.
[Touemy yBenMueHHE YHCIa PE30OHATOPOB B MHOTOPE30HATOPHOM KIIMCTPOHE BEJIET K
ysenuuenuto KITJI koapduumenta ycunenus npudopa?



3. Kak HacTpoiika mpoMeXyTOYHOr0 pe30HaTopa BIUSAET Ha MapaMeTphl
MHOT'OPE30HAaTOPHOT'O KJINCTPOHA?

4. B yem oTinuuue rpynnupoOBaHUs IOTOKA OTPAKATEIBHOIO KJIMCTPOHA 10 CPAaBHEHHUIO €
JBXPE30HATOPHBIM KJINCTPOHOM? [10sICHUTE 3TO ¢ TOMOIIBIO IIPOCTPAHCTBEHHO-
BPEMEHHOM AUarpaMMBl.

5. OObscHUTE (PU3MUYECKH, MMOUYEMY OTPaKATEIBHBIA KIMUCTPOH BO30YXIAeTCs TOJBKO B
JUCKPETHBIX 30Hax (T.e. reHepanus Habmrogaercst mpu HeKoTopeix U HEBO3MOXKHA B
npyrux U ).

6. OObsAcHUTE, IOYEMY YacTOTa FeHEepalM 3aBHCUT OT HalpsDKEHUs Ha oTpaxkarene ( B
npefenax JaHHOW 30HbBI reHepanuu)? IlouemMy dacTora reHepauuu B IEHTPE 30H
oauHaKoBa?

7. Tlouemy oTpaxkaTeiabHbIE KIUCTPOHBI HE UCIIONIB3YIOT B KAUECTBE MOIHBIX T€HEPATOPOB?

8. BsaumopeiicTBHE TOTOKa JJIEKTPOHOB C TOJNEeM Oerymeld BOJHBI.  YCIIOBHUE
IpUOIMKEHHOTO CHHXPOHU3MA.

9. 3amemstonrie cucteMsl. [107151 OAHOPOAHBIX 1 HEOJHOPOTHBIX CUCTEM.

10. Yerpoiicto JIBB tumna «O». Cxembl nutanus. OdecnieyeHne yCTOMYMBOTO YCHUIICHUSI.

11. AmMnnutyzassle, ¢a3oBble U aMIUIUTYAHO-4acTOTHbIE XxapakTepucTuku JIBB. OcHoBHBIE
rapaMmeTpsl ycuinurTensHbix JIbB.

12. ITpuuunsl orpannyenus KITJ npubGopos tuna «O» 1 METOBI €0 MOBBIIIECHUS.

ITomumo INPOBEPKU 3HAHUA TCOPCTHUUCCKOI'O MaTcpualia, Ha aTTeCTallluKU / 3K3aMeHe
CTYACHTaM IMpECAIararoTCs MpakKTHYCCKUC 3aAaHU 110 pa3acsiaM AUCHUIIJINHBL.

O6pazern 611eTOB pyOEKHOM aTTECTAIINHU:

I'po3nenckuii I'ocynapcrBennsblii Hedrsinoii Texunueckuii YHuBepcurer
uM. akaa. M.Jl. MuJInOHIIUKOBA
Kadenpa «CeTu cBA3M U cHCTEMbl KOMMYTaLMU»
Jucuunauna «IIpn6opsr CBY n onTHyeckoro 10cTyna
1-a py0GesxxHas aTTecTanus
I'pynma: Cemectp: 6
Buaer Ne
1. Kakue konebarenpHble cCTeMbI HCTIONB3YIOT B CBY nuanazonax?
2. Tloyemy reHepaTopsl Ha paJinoIaMIIax U TPAH3UCTOPAX TEPSIOT 3PPEKTUBHOCTE B KOPOTKOBOIHOBOM

yactu CBY nuanasona?

IIpenonaBareinb

I'po3nenckmii I'ocynapcrBennsblii Hedrsinoii Texnnueckuii YHuBepcurer
uM. akaa. M.Jl. MuUInOHIIIUKOBA
Kadenpa «CerH cBfA3H U CHCTEMbl KOMMYTaIIMN»
Jucuunauna «IIpn6opsl CBY n onTHYecKoro 10cTyna
2-51 py0Oe:kHasi aTTecTanus
I'pynna: CemecTtp: 6
Buier Ne
1. Tlouemy oTpakaTeIbHbBIE KIUCTPOHBI HE HCHOIB3YIOT B KAYECTBE MOIIHBIX I€HEPATOPOB?
2. TloueMy yBeJIHUYCHHE YKCIa PE30HATOPOB B MHOTOPE30HATOPHOM KIIMCTPOHE BeAeT K yBenmudeHuto KIT/1
ko3¢ punnenTa ycuieHus npudopa?

IIpenonaBaresb




7.2. Borpochl K 3a4eTy/ IK3aMeHYy

Bomnpocsl k 3a4ery:

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Kaxkue otnnunsa numeer CBY 1 onTuyeckuii Tuarna3oH 1o CpaBHEHUIO €
paaroanamna3oHoM (A> 1 M) 1Mo moJ0ce 4YacToT, BO3MOXHOCTH Pa3MeIeHUs
0OJIBIIIOTO YKCIIa PAJAMOKAHAJIOB U U3JIyY€HHS] JHEPTUU B BUJIET JIyda C OYeHb Majlon
PacxoJIMMOCTBIO?

[Touemy renepatopbl Ha paguojiaMIax M TpaH3UCTOpax TepstoT 3((HEeKTUBHOCTH B
KOpoTKOBOJIHOBOM yactTu CBY nuanazona?

Kaxkue konebarenbHble cucTeMbl HCob3y0T B CBY nuana3zonax?

MoxHo 51 snemenTsbl yetporictB B CBY nuanasone paccMaTpuBaTh Kak 3JIEMEHTHI C
COCpENOTOUEHHBIMU ITapaMETpaMu?

OO0bsicHUTe (PU3UYECKYIO CYIIHOCTH IMPOIEcCa MOMYIISIIMK TIOTOKA AJIEKTPOHOB TIO
ckopoctu. [louemy MOIyNsiusi OTCYTCTBYET, €CJIM YroJl MpoJieTa HEBO3MYILEHHO
JIIEKTPOHA B 3a30pe IMEpBOTO pe3oHaropa kpareH 2 m. Uto Takoe Kod(pUIHEHT
3¢ (HeKTUBHOCTH B3aUMO/ICHCTBHUS AIEKTPOHOB C

noneM pe3oHaropa? Hapucyiite ero 3aBHCUMOCTh OT yIJla MpoJieTa 3a30pa
pEe30HATOPA U KAYECTBEHHO OOBSICHUTE 3aBUCUMOCTD.

Kak 3aBucHUT aMImuTy/1a n-HOM rapMOHHMKW HAaBEJIEHHOTO TOKAa B PE30HATOPE OT yria
mpoJjieTa 3a30pa HEBO3MYIIEHHbIM anekTpoHoM? I[lowemy mpu ( (k = 1, 2,
3,...)aMIUTATy/ia N-HOW rapMOHUKH HABEIEHHOT'O TOKA paBHA HYIIO?

UTo moHMMAIOT MO/ ONTHUMAIBHBIM 3HAUYEHUEM MapameTpa TPYNIUPOBAHUS; MOXKET
JIY TIPU HEKOTOPBIX X OTCYTCTBOBATH Ta WM WHAsI TApMOHUKA?

Kak cBsizaHbl COCTaBISIONINE TOKA, HABEJACHHOTO B PE30HATOPE, C MPOXOIALIIUM
Yyepe3 Hero KOHBEKIIMOHHBIM TOKOM?

OOBbsICHUTE PHEPTeTHUECKOE B3aUMOCHCTBHE CTYCTKOB C IMOJIEM 3a30pa BBIXOJHOTO
pe3onaropa. [ToueMy cryctok oTaaer 60Jbllie SHEPTUH, €cIU yroi nposera man? Kak
3aBUCUT OTJIaBaeMasi CTYCTKOM 3Heprusi or aMmiuutyasl — CBY nHanpspkeHus Ha
3a3ope?

Kak 3aBucut oriaBaemasi CrycTKOM SHEPTHs OT PacCCTPONKH pe3oHaropa?

Hanumure BbIpakeHHE IJi1 MOIIHOCTUA B BBIXOJHOM PE30HATOpPE KIMCTPOHA, €CIU
3a/1aHa: aMIUIUTYa TApMOHUKHA KOHBEKIIMOHHOTO TOKA;

VYroi nposieta BO BTOPOM Pe30HATOPE;

DOKBUBAJCHTHOE COIMPOTUBIICHHE pe3oHaTtopa (pe3oHarop HacTpoeH).CocTtaB u
ctpykrypa GPSS-Monenu.

OO0bsicHUTE HATMYUE 00JIACTH HACHIIICHHS U MOCJIEIYIONIEr0 YMEHbBIIIEHUS BHIXOHON
MOIIIHOCTH JIBYXPE30HATOPHOTO MPOJIETHOTO KIUCTPOHA MPH YBEIUYEHUU BXOIHOU
MOIITHOCTH.

OO0BsicHUTE BUJ aMIUTUTYTHON W aMIUTUTYTHO-9aCTOTHON XapaKTEPUCTUK KIUCTPOHA
Y BIMSHUE HA HUX HACTPOWKU MPOMEKYTOUYHBIX PE30HATOPOB MHOTOPE30HATOPHBIX
KJIUCTPOHOB.

[Touemy yBenMueHHE YKCIIa PE30OHATOPOB B MHOTOPE30HATOPHOM KIIMCTPOHE BEIET K
yeenuuenuto KITJI koapduumenta ycunenus npudopa?

Kak mHacTpolika MNpOMEXKYTOUHOrO  pe30HATOpa BIMSIET HAa  IapamMeTpbl
MHOT'OPE30HATOPHOT0 KIUCTPOHA?



28.

29.

30.

31.

32.

33.
34.

35.
36.

B yem oTianure rpynnupoBaHusl NOTOKA OTPAXKATEIBHOIO KJIMCTPOHA IO CPABHEHUIO
C JIBXPE30HATOPHBIM KIUCTpoHOM? [losicHMTE 3TO € MOMOIIBIO MPOCTPAHCTBEHHO-
BPEMEHHOM JuarpamMMel.

OO0bsicuute HU3NYECKHU, OYEMY OTPaKaTeIbHBIA KIUCTPOH BO30YKIAETCS TOJIBKO B
JUCKPETHBIX 30HaX (T.e. TeHepaiusi HabmogaeTcst mpu HeKOTopbix U HEBO3MOXKHA B
npyrux U ).

OO0BsicHUTE, TOYEMY YAaCTOTA F'eHEpaAllMU 3aBUCUT OT HANPSLKEHUS HA oTpaxaresne ( B
npelenax JaHHOM 30HbI reHepanuu)? Ilouemy uyacTora reHepanuuu B LEHTPE 30H
oauHaKoBa?

[louemy oTpakaTelbHbIE KIMCTPOHBI HE MCHOJB3YIOT B KayeCTBE MOIIHBIX
reHepaTtopon?

B3aumopeiictBe MOTOKAa 3JIEKTPOHOB C TMojieM Oerymiei BOJIHBL. Y CIIOBUE
IPpUOIMKEHHOTO CHHXPOHU3MA.

3amemisroniue cuctembl. [10y1s1 0 JHOPOIHBIX U HEOTHOPOIHBIX CUCTEM.

VYcerpoiicteo JIBB tunma «O». Cxembl mnuranus. ObecneueHue yCTOWYUBOTO
YCWJICHHS.

AMIIUTYAHBIE, (a30BbIe U aMIUIUTYIHO-4aCTOTHBIE XapakTepuctuku JIbB
OcHoBHbIE TapaMeTpbl ycunutenbHbix JIBB.

[Tpuuunel orpanndenus KI1J] npubGopos tuma «O» U METOABI €r0 MOBBIIICHUS

Oopa3zer Omiiera K 3a4eTy:

I'po3nenckuii I'ocynapcrBennsblii Hedrsinoii Texunueckuii YHuBepcurer
uM. akaa. M.Jl. MuJInOHIIIUKOBA
Kadeapa «Ceru cBsI3M M cCHCTEeMbl KOMMYTALMI
Jucnuniauna «IIpn6opsr CBY 1 onTHyecKkoro 10cTyna

I'pynna: Cemectp: 6
Buaer Ne

1. Tlouemy oTpaxkaTeIbHbIE KIMCTPOHBI HE UCIOIB3YIOT B KAUECTBE MOIIHBIX I€HEPATOPORB?

2. Kak 3aBUCHT OTJaBaeMasi Cr'yCTKOM SHEPIHs OT PACCTPOIKH pe3oHaTopa?

3.

[Hoanmucek npenogasarens IMoamucek 3aBeayomero kageapoi

7.3. Texkyumuii KOHTPOJIb

OOpa3zen THIIOBOTO 3a1aHusl 115 1a00PaTOPHBIX 3aAHATHH

JlabopaTopnasi padora
«O0mmue cporicrea npudéopos CBY»

Llesan paGoThl: OTyYeHHE CTYA€HTAMH HABBIKOB paboThl ¢ mpubopamu CBY.

Kpartkue TeopeTuyeckue cBeleHUA:

A

O6nactu npumenenus npudopos CBY u O/I.

OcHOBHbIE IPUHLIUIIBI T€HEPALIUU HE3aTyXaroMMuX KoueOaHuil..
OcHOBHBIE IIOKA3aTEIIN TEHEPATOPOB U YCHIIUTEIIEH.

Tpynuoctu renepanuu konedbanuit CBY u mytH ux npeogoneHus.




7.4 Kpurtepuu OLEHMBAHMSA TeKylleH, Ppy0e:KHOH M INPOMEKYTOYHOM

aTrrecranmun

HauBpicmias ouenka abopaTopHoil paboThl peLycMaTpuBaeTCs B Auamna3one ot 2 10 5
0aJIoB, B 3aBUCUMOCTH OT CJIOKHOCTH 3a/1aHUS.
[Tpu ouenke pabOTHI CTYACHTA YUUTHIBAIOTCS:
e YBEPEHHOCTbH JICHCTBUI NPHU paboTe C H3y4yaeMbIM IIPOrPAMMHBIM 00eCIIeueHUEM;
e MPaBUIBHOCTH BBITIOJHEHUS HEOOXOIUMBIX IIArOB B J1a00OpaTOpHON paboTe H
aJIeKBaTHOCTH / KOPPEKTHOCTH MOIYYEHHOTO Pe3yJbTaTa;
e  YMEHHE CaMOCTOSITENIbHO HAXOJUTh CIIOCOOBI PEIIEHUSI BOSHUKAIOIIUX MTPOOJIEM ¢
MTOMOIIBIO U3Y4aeMOT0 MPOrPaMMHOT0 0OeCIIeUeHHS;
e CIIOCOOHOCTH OTBETUTHh Ha BOMNPOCHI MPENoJaBaTeiss O IOCIEJ0BATEIbHOCTU
BBIITOJIHEHHBIX I1aroB VISl OJYyYEHHUs pe3yibTaTa.

[Ipu onieHke pabOTHI CTYZEHTA HAa pyOe)KHOMATTECTAlIUN YUUTHIBAIOTCS:
e IPaBUIBHOCTh OTBETA HA BOIPOC;
e JIOTMKAa M3JIOKEHMs MaTepualla BOIIpoca;
e BBINOJIHEHUE IPAKTUYECKOTO 3aJaHHU.



7.5. Onucanue mokasaresieil 1 KpUTepHeB OLEHUBAHWS KOMIIETEHI[MII HA Pa3IMYHBIX ITanax ux (OpMUPOBAHMS,

OIINCaHMC IIKAJBbI OIICHUBAHNA

Taoanua 7
IL1anupyemble pe3y/ibTaThl 0CBOEHHS Kpurepuu oueHuBaHus pe3yjibTaToB 00ydeHHst
HanmenoBanme
KOMIeTeHIHH
menee 41 6a110B 41-60 6as110B 61-80 6an10B 81-100 6aJ1;10B OLICHOYHOT0
(Hey10BJ1eTBOPUTENBbHO) | (YIOBJIETBOPHTEIBHO) (xopoio) (oTMuHO) CpeacTBa

TIK-6 CriocoOHOCTB OCYILIECTBIATh MOHTaX. HacTpoliKy, peryMpoBKY TECTHPOBaHHE 000PYIOBaHUSI, OTPAOOTKY PEKMMOB PAOOTHI, KOHTPOJIb MPOSKTHBIX
rapaMeTpoB pabOThI U UCTIBITAHUST 000PYIOBAHUS CBSI3H 0OSCIICUCHUE COOTBETCTBUS TEXHUIECKUX MTapaMeTpOB HH(POKOMMYHUKAIIMOHHBIX CUCTEM U /HIJTH UX

COCTABJIAONINX, YCTAHOBJICHHBIM JKCITYaTAIMOHHO-TCXHUYCCKUM HOPMaM

3HaTh: dparmMeHTapHbIC 3HAHUS Henonuble 3Hanns ChopMHUpOBaHHbIE, HO ChopMHUpOBaHHbIE
- IPUHIUIIBI ITIOCTPOCHUA COJCpKAIIMEC OTACIBHBIC CUCTEMaTUYCCKUEC
TEXHHUYCCKOI'0 3aJaHusI IIpHU TIpoOeITBl 3HAHUS 3HAHMSA
ABTOMATHU3allUuU IIPOCKTUPOBAHUA

CPEACTB U CETEH CBSI3U U UX

QJICMCHTOB, CTPYKTYPY U OCHOBLI

ITOATOTOBKH TEXHUYECKOM U MPOEKTHON

JOKYMEHTALUH

YMerh: YacTuuHble yMEHUs Henonueie ymenus VMeHHs MOJHBIE, CdopmupoBaHHbIe
- BBIABJIATH M aHAJTU3UPOBAThH JOIYCKAKOTCSI yMenHs

MPEUMYIIIECTBA U HEIOCTATKU
BApHUAHTOB MPOEKTHBIX

pELIEHN, OLICHUBATh PUCKH,
CBSI3aHHBIE C peAIN3aLUEN IPOEKTa

HeOOJIBIINE OIHOKN

Baapers:

- HaBbIKaMU cOOpa UCXOJIHBIX JTAaHHBIX,
HEOOXOAUMBIX JUISl pa3paboTKu
MIPOEKTHOM TOKyMEHTALlUU

YacTuyHOE BiIajcHUE

HaBbIKAMHU

Hecucremarnueckoe

IIPUMEHCHUEC HABBIKOB

B cucremartnueckom
MIPUMEHEHUH HaBBIKOB

JIOTTYCKAIOTCS TTPOOEITBI

Ycnemnoe u
CHCTEMATHYECKOE

MPUMEHCHUEC HAaBBIKOB

Kommunexr 3ampanuit
JUISL BBITIOJTHEHUSI
nmabopaTOpHEIX padoT,
TEMBI JOKJIAJI0B C
MIPe3eHTAIIMH,
BOIIPOCHI 11O TEMaM /
pasznenam
JVCIUTITHHBI




8. Oco0enHoOCTH peanu3anuy JMCHUIIMHBI JJI HHBAJWI0B U JIMI C

OrpaHH4Y¢HHbBIMHA BO3MOKHOCTAMMU 310POBbA

JUisi OCYIIECTBIICHUS MPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOMH
aTTecTaluyd OOYYalOUIMXCS CO3/AaHbl (OHABI OIICHOYHBIX CpPEACTB, aJalTHPOBAHHBIC IS
WHBAJIWJIOB U JIUI C OTPAHMYEHHBIMA BO3MOXKHOCTSIMU 37I0OPOBBSI M TIO3BOJISIONIUE OLICHUTH
JOCTHDKEHUE MMM 3aIUITAHMPOBAHHBIX B OCHOBHOW 00pa30BaTENbHOW MpOrpamMMe pe3ysIbTaToB
00y4YeHHsI ¥ YPOBEHb CPOPMHPOBAHHOCTH BCEX KOMIICTEHIIHIA, 3asBICHHBIX B 00pa3oBaTeIbHON
nporpamMe. Dopma TpoBeACHUs ~TEKyIIEH aTTecTallid JUIi  CTYICHTOB-WHBAINIIOB
YCTAHABJIIMBACTCSI C YYETOM WHAMBUIYAIBHBIX TCHXO(DH3MUECKUX OCOOCHHOCTEH (YCTHO,
NUCHbMEHHO Ha Oymare, MUCHMEHHO Ha KOMIIbIOTEpE, B (opMe TecTHpoBaHus H T.1.). llpm
TECTUPOBAHUM Ul CIAOOBUIALIMX CTYJCHTOB HCIOJB3YIOTCS (OHIBI OICHOYHBIX CPEICTB C
YKpynHeHHbIM —mpudrom. Ha »5SK3aMeH npuriamaercs CONPOBOXKAAIONUININ, KOTOPBIHA
o0ecreynBaeT TEXHUYECKOE COMPOBOXKIEHHE CTyAeHTy. [lpum HeoOXOAMMOCTH CTYAEHTY-
UHBAJIUAY MPEIOCTABIISACTCS JOMOTHUTEIBHOE BPeMs ISl TIOATOTOBKU OTBETa Ha dK3aMeHe (HITh
3auete). OOywamomuecs ¢ OrpaHUYEHHBIMA BO3MOKHOCTSIMH 3J0POBbsi U OOydaroluecs
UHBAJIUBl OOCCIICUYMBAIOTCS TICYATHBIMH M 3JCKTPOHHBIMH OOpa30BaTEIbHBIMH peCypcaMu
(mporpammbl, ydeOHBIE TOCOOMS [Nl CaMOCTOATENbHOM paboTel W T.A.) B (dopmax,
aJaNTUPOBAHHBIX K OTPAaHUYCHUSM UX 370POBbsI H BOCIPUSTHS WH(OPMALINH:

1) JUTS. UHBJTMOB | JIUII C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBBS 110 3PEHUIO:

- IS CJeNmbIX: 33JIaHus JUIS BBITIOJHEHHUS HAa CEMHUHApax M MPAKTHUYSCKUX 3aHITHIX
odopmisitoTest penbedHO-ToueuHbIM mpudTOM bpaiing unu B BUAE 3JIEKTPOHHOTO JTOKYMEHTA,
JIOCTYITHOTO C TTOMOIIBI0 KOMITBIOTEPA CO CIICIHATU3UPOBAHHBIM ITPOrPAMMHBIM 00eCTICUeHHEM
JUISL CJICTIBIX, JTMOO 3aUMTHIBAIOTCS] ACCUCTCHTOM; MMChbMEHHBIC 33JJaHHS BBIMIOHAIOTCS Ha Oymare
penbedHO-TOYCYHBIM [IpudTOM bpaiias Wi Ha KOMIBIOTEPE CO CICIHUATM3HUPOBAHHBIM
POTPAaMMHBIM 00ECIICUCHUEM JIJIsl CJICTIBIX JINOO HATUKTOBBIBAIOTCS ACCHCTEHTY; 00yJYaroIuMCs
JUTSL BBITIOJIHEHUS 3aJaHUS TPU HEOOXOTUMOCTH MPEAOCTABISIETCS KOMIUIEKT MHChbMEHHBIX
NPUHAIEKHOCTEH 1 Oymara st miucbMa penbedHo-TouedHpM mpudTom bpaiins, koMmbsloTep
CO CTENHATM3UPOBAHHBIM POTPAMMHBIM 00ECTIEYCHUEM JIJISI CIICTIBIX;

- A8 cJadoBUAANIMX: 00ecTieuynBaeTCss MHANBUAYAILHOE PABHOMEPHOE OCBEUICHHE HE
menee 300 urokc, oOydJamOmMMCS IS BBIIIOJIHEHHWS 3aJaHus TpU  HEOOXOJUMOCTH
MPEIOCTABIISETCS YBEINYMBAIOIIEE YCTPOICTBO; BO3MOXKHO TaK)K€ UCTIOIB30BaHNE COOCTBEHHBIX
YBEJIMYUBAIOIIUX YCTPOMCTB; 3aJaHUs AJIsS BHITOTHEHUS 3aJaHuil 0(OPMIISIOTCS YBEIUYCHHBIM
mpuQTOM;

2) JUTSL MTHBAJTUOB U JIUII C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbBS MO CJIYXY:

- IS TJIYXUX W caadocablammx: o0ecreunBaeTcs HalUune 3BYKOYCHIIMBAOIICH
amnmaparypbl ~ KOJUIGKTMBHOTO  TIOJNB30BaHUS, TIPU  HEOOXOAWMOCTH  OOy4arommMmcs
NPEJOCTABIISETCSl  3BYKOYCHJIMBAIOIIAs — amnmaparypa  WHAMBHIYaTbHOTO  TOJH30BAHUS;
MPEJOCTABIISIOTCS YCIIYTH CYPIOTIEPEBOIUNKA;

- VI CJIENOIJIyXHX JIOMyCKAaeTCs MPUCYTCTBUE ACCHUCTEHTA, OKA3bIBAIOIIETO YCIYTH
TUdIOCYpIOTIEpEBOUNKA (IOMUMO TPEOOBAHUMN, BBHITIONHAEMBIX COOTBETCTBEHHO IS CIICTIBIX U
TIIyXUX);

3) JUTSL JIAL C TSDKEJBIMU HApYIICHUSMU PEYH, TIIYXUX, CIa0OCTBIIIAIINX JEKIIUU U
CEMHUHApHI, TPOBOMMBIC B YCTHOU (popMe, TPOBOIATCS B MUCBMEHHOH (opMme;

4) JUTSL THBAJTUJIOB M JIUI] ¢ OTPAHMYECHHBIMA BO3MOXKHOCTSIMH 3JI0POBbsSI, HMEKIIUX



HapYIIeHUsI OTIOPHO-IBUTaTeJIHLHOIO0 anmapara:

- Ui JIMIl C HApYIICHUSMHU OIOPHO-ABUTATEIBHOTO amnmapara, HapyIIeHUsIMU
JIBUTATENHHBIX (YHKIUH BEPXHUX KOHEYHOCTCH WM OTCYTCTBHEM BEPXHUX KOHEUHOCTEH:
MUCHbMEHHBIC 33J]JaHUS BBIMOJHSIOTCS Ha KOMIBIOTEPE CO CIECIHUATN3UPOBAHHBIM IPOTPAMMHBIM
oOecriedeHHEeM WM  HAJWKTOBBIBAIOTCS ACCUCTCHTY; BBINOJIHCHHE 3alaHuil  (TECTOB,
KOHTPOJIBHBIX pa0oT), IPOBOJAMMEBIC B TUCBMEHHOM (hopMe, POBOAATCS B YCTHOM (hopMe myTemM
ompoca, 6ecesibl C 00 yJaroIIMCSI.

9. YueOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE O0ecTiedeHne JUCIMILTUHbI
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cucrema IPR BOOK: [caiit]. — URL: http://www.iprbookshop.ru/78927.htmi
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7267-0937-6. — Tekct: a5eKTpoHHBIH // DnekTpoHHO-O0nbimoTteynas cucrema [IPR BOOKS:
[caiiT]. — URL: http://www.iprbookshop.ru/72783.html

10.MaTepuajibHO-TeXHUYECKOE oDecriedeHne T CHUTLTHHBI
10.1. MarepuajibHO-TeXHUYeCKast 0a3a, HeoOXoauMas OIS

OCYIIECCTBJICHUA 06pa30BaTeJ'ILHOI‘O nmponoecca 1mo IMCIMIIJINHE

1. JlaGopaTopHble ayJUTOPUU C peabHBIM 000PYA0BaHUEM.
2. Knaccel ¢ nepcoHanbHbiMM KommbloTepamu (ITK) s mpoBeneHus rpynmoBbIX
3aHsaTHH (ABe moArpynmsl o 10-12 cTyieHTOB Ha OAHOTO MPENOAABATENS).

10.2. IToMemeHus AJIsi CAMOCTOSITEILHOM PadoThI

Y4eOHast ayTUTOPUS JJII CAMOCTOSITEIIbHOM padoThl — 2-23.



MeTtoanyeckue yKazaHusi 10 OCBOCHUIO JUCHHMIIIHHBI
«IIpn6ops1 CBY u onTHYECKOro ANANa3oHa»

1. MeToauyeckne yKkazaHus 1Js1 00y4AIOIIMXCH M0 IVIAHUPOBAHUIO M OPTraHU3AIUU
BpeMeHH, He00X0AUMOTr0 /1JIs1 0CBOEHMS 1N CHUILIHHbBI

N3ydyenne pekoMeHIayeTcs HayaTb C O3HAKOMJIEHMS ¢ paboueil mporpammoit
TUCIUIUIMHBI, €€ CTPYKTYpOH U coAep)KaHHeM pas3lenoB (Mojyieit), (OHIOM OLIEHOYHBIX
CPEICTB, O3HAKOMHUTBHCS C Y4eOHO-METOJUYECKUM U HH(POPMAIMOHHBIM OOecreueHueM
JUCIUTUIAHBI.

Huctummuaa «[Ipubopst CBY 1 ONTHYECKOTO TOCTYMa» COCTOUT W3 IIECTH CBS3aHHBIX
MEXIy COOOH pa3iesioB, 00eCIeUnBaIONINX TOCIEA0BATEIFHOE H3yYCHHE MaTepHara.

O6yuenne o aucuuruinae «[Ipudopsr CBY u onTHYeckoro A0CTyma OCyIIeCTBIISETCS B
CenyrImux popMax:

1. AyauTopHble 3aHATHS (JEKIIMH, TJa00paTOPHBIC 3aHATHS).

2. CamocTtosTenbHas paboTta cTyneHTa (MOATOTOBKA K JIEKIHSAM, J1a0OpaTOPHBIM
3aHATUSAM, JOKIAIbI C MPE3CHTAUIMU, HHANBUIyalTbHAs KOHCY/IbTAILIUS C IPETIOAaBaTENIEM).

VY4eOHblii MaTepuan CTPYKTYpUPOBaH M H3Yy4YEHHE AUCHUIUIMHBI TPOU3BOAUTCS B
TEMaTHUYECKOH MocieoBaTeIbHOCTH. Kax1oMy 1a00paTOpHOMY 3aHITHIO U CAMOCTOSTEILHOMY
M3YYEHHUIO MaTepuaia NpeaiecTBYeT JeKIUs 1o JaHHOU TeMe. O0yJaroniuecs: CaMOCTOSTEIbHO
MPOBOJAT TMPEIBAPUTEIBHYIO TMOATOTOBKY K 3aHATHUIO, MPUHUMAIOT AKTUBHOE U TBOPYECKOE
ydacTHe B OOCYKIIEHHH TEOPETUYECKHX BOIPOCOB, pa3dope MpOOIEMHBIX CUTYAIH U TIOMCKOB
IIyTEN UX PELICHUS.

Onucanue MocieaoBaTeIbHOCTU JEHCTBHIM 00y4aroImerocs:

[Ipn u3yueHuu Kypca cieayeT BHUMATENbHO CIIyIIaTh U KOHCIIEKTHPOBATH MaTepHall,
U3NIaraeMblii Ha ayJUTOPHBIX 3aHATUAX. {7 ero MOHMMaHUS M KA4eCTBEHHOI'O YCBOCHUS
PEKOMEHJIyeTCs CeAyIolIas MOoCiIeI0BaTeIbHOCTh ICHCTBUM:

1. [Tocne oxoH4YaHMs y4eOHBIX 3aHSATHHA Ul 3aKpEIUICHHs] MaTepuasia IpOCMOTPETh
U 00/T[yMaTh TEKCT JICKIMH, TIPOCTYIIaHHOW CETOIHS, pa3o0paTh paccMoTpeHHbIe mpumepsr (10-
15 munyT).

2. [Ipr MOATOTOBKE K JIEKIHMU CIEAYIOIIETO JHS MOBTOPUTH TEKCT TPEIbIIyIIeH

JIEKIMH, TIOAYMaTh O TOM, Kakasi MOXKET ObITh cieaytomias TeMa (10-15 MunyT).

3. B Teuenue Henenu BBHIOpATh BpeMs Al paOOTHI C JIUTEPATypOd B AIEKTPOHHOU
6ubnuoreynoit cucreme (1o 1 yacy).

4. Ilpu MOATOTOBKE K JTa0OPATOPHOMY 3aHSATHIO MOBTOPUTH OCHOBHBIE MOHSTHS TI0 TEME,
U3YYHUTh TpPUMEphl. Pemas KOHKPETHYIO CHTYaIluio, — MPEABAPUTEIBHO TOHITH, KaKOU
TEOPETUICCKHUI MaTepHall Hy)KHO HCITOJIb30BaTh. HaMETUTH TUIaH pelieHus, monpoooBaTh Ha €ro
OCHOBE pemuTh 1-2 3amaumn.

2. MeToauuyeckue yKa3aHHsi MO padore 00yYaWIIUXCA BO BpeMsi MPOBeIEHUs!
JeKIuit

Jlekiuu  AalOT OOYyYalOMIMMCSI CHCTEMaTU3UPOBAHHBIE 3HAHUS MO0 JUCIHUIUIMHE,
KOHIIEHTPUPYIOT MX BHUMaHHE Ha HauOoJee CIOXHBIX U BaKHBIX Borpocax. JIeKuu oObIYHO
U3NIATalOTCsT B TPAJUIMOHHOM WM B MpoOJeMHOM cTuie. [[isi CTyaeHTOB B OOJBIIMHCTBE
Cly4aeB B MpoOJeMHOM cTuiie. [TpoOJIEeMHBIN CTHIIb TIO3BOJISIET CTUMYJIHPOBATH AKTHBHYIO
MO3HABATCIIBHYIO JICITEILHOCTh OOYYAIOMUXCS M WX WHTEpPeC K JUCIHIUINHE, (OPMHUpPOBATH
TBOPYECKOE MBINIICHUE, MpUOeraTh K MPOTUBOIOCTABICHUSAM ¥ CPaBHCHHSIM, JeJIaTh



00001IeHNS, aKTUBU3UPOBATh BHUMAaHWE OOYYAIOIMIUXCA IyTeM IIOCTAHOBKH TPOOIEMHBIX
BOIIPOCOB, MOOMIPSATH TUCKYCCHIO.

Bo BpeMs NEKIMOHHBIX 3aHATHH PEKOMEHIYeTCs] BECTH KOHCHEKTHPOBAHHE Yy4eOHOTO
Mmarepuaia, o0panark BHUMaHUuE Ha (POPMYTHPOBKU U KATETOPUH, PACKPHIBAIOIINAE CYTh TOTO
WJIA MHOTO SIBJICHUS, BHIBOJIBI M IPAKTHYECKUE PEKOMEHIALINH.

KoHcnekt nexiuu jyyiiie noapasiensTh Ha MyHKThI, COOII0/1asi KPaCHYIO CTPOKY. DTOMY
B 0oiplION crenmeHH OyAyT CHOCOOCTBOBAaTh BONPOCHI IJIaHA JIEKIHUH, IPEIJI0KEHHBIE
npenojasarensimM. Crnexnyer oOpamiare BHMMaHUE HA aKIEHThI, BBIBOJABI, KOTOpPbIE JEaeT
IpernojiaBaTeib, OTMe4asi Hanbosee BaKHbIE MOMEHTHI B JIEKIIMOHHOM MaTepHualle 3aMEe4aHUsIMU
«BAXKHOY», «XOPOILIO 3allOMHHUTH» W T.II. MOXHO AenaTb 3TO M C MOMOUIbIO Pa3HOIBETHBIX
MapKepoOB WX PydeK, OJYEPKUBAst TEPMUHBI U OIIPEICTICHHS.

Lenecoobpa3Ho pa3paboTath COOCTBEHHYIO CHUCTEMY COKpallleHHWH, aOOpeBHaTtyp u
cuMBOJIOB. OJHAKO TpH JanbHEHmed padoTe ¢ KOHCHEKTOM CHMBOJIBI JIydyllle 3aMEHUTh
OOBIYHBIMH CJIOBAMH JUIsl OBICTPOTO 3pUTEIBLHOIO BOCIIPUATHUS TEKCTA.

PaboTast Hajg KOHCHEKTOM JIeKLUH, HEOOXOIUMO MCIIOJIb30BaTh HE TOJBKO OCHOBHYIO
JUTEpaTypy, HO U TY JMUTEPATYpPy, KOTOPYIO JIONOJHUTEIBHO PEKOMEHIOBAN IPENoAaBaTelb.
MMmeHHO Takasi cepbe3Hasi, KpOIOT/IMBas padoTa ¢ JEKIIMOHHBIM MaTepHaloM IO3BOJIUT IITyOOKO
OBJIA/IETh TEOPETHUECKUM MATEPUATIOM.

Temaruka nexkuuii faercs B padbouel mporpaMMe JUCIUIUINHBI.

3. Meroauyeckue yKa3aHHsi O0y4YalOIIMMCH IO MOATOTOBKe K JadopaTOPHbIM
3aHATHAM

Ha naGopaTopHbIX 3aHATUSAX IPUBETCTBYETCSI AKTHBHOE YdYacTHE€ B OOCYXAECHUU
KOHKPETHBIX CHUTYyallui, CIIOCOOHOCTb HAa OCHOBE IOJYYEHHBIX 3HAHMM HaXOAUTh Haumboiee
3¢ (deKTUBHBIC PELICHHUs TOCTABICHHBIX IPOOJIEM, YMETh HaXOAUTh MOJIE3HbIN JONOTHUTEIbHbIN
MaTepHa 1o TeMaTHKe 3aHATUH.

CryneHTy pekoMeHAyeTCs CIeayolIas CXeMa OJr0TOBKH K J1a00paTOPHOMY 3aHSTHIO:

1. O3HaKOMUTBCA C IJJAHOM  3aHATHUS, KOTOPBIA  OTpakaeT  CoJAep)KaHue
MPEII0KEHHON TEMBI.

2. [TpopaGoTaTh KOHCIIEKT JEKIUH.

3. [TpounTaTh OCHOBHYIO U IOIIOJHUTENBHYIO JIUTEPATYPY.

B npouecce moAroToBku K jJabOpaTOPHBIM 3aHATHSAM, HEOOXOJUMO 00paTuTh ocoboe
BHUMaHHUE Ha CaMOCTOSITEJIbHOE M3yYEHUE PEKOMEHJOBAaHHOM nuTeparypsl. 1Ipu Bcell nmonnore
KOHCIIEKTUPOBaHUs JIEKIIMM B HEH HEBO3MOXHO M3JIOKHUTh BECh MaTepHal H3-3a JIMMHTA
ayJIUTOpHBIX yacoB. [loaToMy camocTosTenbHas paboTa ¢ yueOHUKaMu, y4eOHBIMU TOCOOHMSIMH,
Hay4HOM, CIPaBOYHOM JIMTEpaTypoil, MarepualamMu IMEpUOANYECKUX H3AaHui U VHTepHeTa
aBisieTcss HanOosuee APPEeKTUBHBIM METOJIOM TOJYUYEHUS JOTOJIHUTEIbHBIX 3HAHUHU, MO3BOJISET
3HAYMTENIbHO AaKTHUBH3UPOBATh TMPOIECC OBIaJeHuss uHGopMalumel, crnocodbcTByer Oomee
NIyOOKOMY YCBOEHHIO H3y4aeMOro Marepuana, (opMHupyeT y CTYIEHTOB OTHOIIEHHE K
KOHKpeTHOH mpobneme. Bce HOBbIE TOHATHS MO H3ydyaeMOH TemMe HEOOXOJUMO BBIYYHMTH
Hau3yCTh U BHECTH B IJIOCCAPHI, KOTOPHINA 11€€CO00pa3HO BECTH C CaMOro Hayaja W3y4eHUs

Kypca.

1. OTBeTUTH Ha BOIMIPOCHI IJIaHa TaOOPATOPHOTO 3aHATHS.
2. BrImosHUTE JOMAaIIHEE 3aIaHUE.
3. [Tpu 3aTpymHEHUAX CHOPMYITHPOBATH BOMPOCH! K MIPEIIOAABATEITIO.

Pesynprar Takoil pabOTBl JOIKEH IPOSBUTHCS B CIOCOOHOCTH CTYAEHTAa CBOOOIHO
OTBETUTH HAa TEOPETUUYECKHE BOMPOCHI, BEICTYNAaTh M y4aCTBOBATh B KOJUIEKTUBHOM O0OCYKIEHUU



BOIPOCOB U3y4aeMOM TeMbI, IPAaBUJIBHO BBINOJIHATh NIPAKTUYECKHUE 3a/laHUs, KOTOpPhIE JAlOTCs B
(oHJIe OIICHOYHBIX CPEICTB AUCIUITUHBI.

4. Meroauyeckne yKa3aHHsl 00y4alOIIHUMCS IO OPraHU3alUH CAMOCTOATEIbHOI
padoThI

Lenp opraHu3anyu CaMOCTOSTENBHON paboThl Mo aucuuiuinHe «OCHOBBI OpraHU3alUN
HAY4HbIX HCCIEIOBaHUW» — 3TO yINIyOJeHME M pacluMpeHHe 3HaHUuil B 001acTH HayyHOU
UCCIIEI0BATEIbCKON JIEATENIbHOCTH; (POPMHUPOBAHHE HaBblKa M MHTEpECa K CAMOCTOSTEIbHOM
IIO3HABATEJILHON J€SITEIbHOCTH.

CamocrodarenbHas paboTa oOydaroIuXcs SBIAETCS BaXHEWIIMM BHUIOM OCBOCHMS
COJIepKAaHUsl TUCIMILUIMHBI, TIOATOTOBKH K NMPAKTHUYECKUM 3aHSATHSIM M K KOHTPOJBHOH pabore.
Croma ke OTHOCATCS M CaMOCTOSTEIbHOE YIIyOJEHHOE HW3Y4EHHE TEM JUCLMILIMHBL
CamocrosTenbHas paboTa NpPEACTaBIsieT COOOM MOCTOSHHO IEHCTBYIOIIYIO CHUCTEMY, OCHOBY
00pa30BaTeNLHOTO MPOLECCa U HOCUT UCCIIEI0BATEIBCKUI XapaKTep, YTO MOCIYXKHUT B OyIymiemM
OCHOBaHMEM I HANMCAaHUS BBITYCKHONW KBAJM(PHUKAIMOHHOM pPabOThl, IPAKTUYECKOIO
IPUMEHEHUS OJTYYEHHBIX 3HAHUH.

Opranu3anus caMoCTOSITEIbHON paboThl 00y4aromuxcs OPHEHTUPYETCS Ha aKTHBHBIC
METO/bI OBJaJICHUs 3HAHUSAMH, pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, Mepexo]l OT MOTOYHOIO K
MHAUBUAYAIN3UPOBAHHOMY O0YUYEHUIO, C YIETOM NOTPEOHOCTEN U BO3ZMOKHOCTEHN JIMYHOCTH.

[IpaBuibHAs OpraHU3aIMs CAMOCTOSTEIBHBIX YU4EOHBIX 3aHSATHHA, UX CHCTEMATHYHOCTH,
nenecooOpasHoe IIaHUPOBaHUE PadOYEeTo BPEeMEHH IMO3BOJISET CTYICHTaM Pa3BUBATh YMEHHS U
HaBBIKM B YCBOGHHUH W CHCTEMATH3allUM TNPHOOpPETaeMBbIX 3HAHWH, 00eCreunBaTh BBICOKUI
YPOBEHb  yCIEBAa€MOCTHM B  MEpUOJ  OOydYeHHs, MOJYYUTb  HABBIKM  ITOBBILICHUSA
npo¢eCCHOHATBHOIO YPOBHS.

ITonroroBka K 1a00paTOPHOMY 3aHATUIO BKIIIOYAET, KpOME NMPOpabOTKH KOHCIIEKTa U
IPE3EeHTAlMU JICKIIUH, TIOMCK JINTepaTyphl (110 PEKOMEHI0BAaHHBIM CIIMCKAM U CAMOCTOSATENBHO),
HOJArOTOBKY 3aroTOBOK JJISi BBICTYIUIGHMH IO BONPOCaM, BBIHOCUMBIM JJIsi OOCYXKJEHHS I10
KOHKpeTHOW TeMme. TakWe 3aroToBKM MOTYT BKJIIOYATh LUTATHI, (aKThl, COIMOCTaBJICHUE
Pa3IUYHBIX MO3UIMH, coOcTBeHHbIe MbIcaU. Ecnu mpoOriema 3anHTEpecoBaia 00ydaromierocs,
OH MOJKET MOATOTOBHUTH pedepar U BHICTYITUTh C HUM Ha IPAKTUIECKOM 3aHsThH. JlabopaTopHOe
3aHATHE — 3TO, MPEXIE BCEro, AMCKYycCUs, OOCYKIeHUE KOHKPETHOM CHUTyalludh, TO €CTh
IpernonaraeT yMeHUe BHUMATEIbHO CIIyIIATh YJICHOB Maloil TPYNIbl U MOJEpaTopa, a TaKkxke
cTapaTbcs BbICKa3aTh CBOE MHEHHE, BBICKA3bIBaTh COOCTBEHHBIE MJIEH U MTPEIOKEHUS], YTOUHSATh
¥ 33/1aBaTh BOIIPOCHI KOJUIEraM MO 00CYKAECHUIO.

IIpu moxaroTroBke K KOHTPOJBHON paboTe (pyOexkHOW aTrTecTanuu) oOy4aromuiics
JIOJIKEH TOBTOPSITH MPOMIEHHBIM MaTeprall B CTPOTOM COOTBETCTBHH C YYEOHOM MPOrpaMMoii,
UCIONIb3YSl KOHCHEKT JIeKIMH U JIMUTepaTrypy, PpEeKOMEHJOBaHHYyI0 mpernonaasareneM. [Ipu
HEOOXOJUMOCTH MOXKHO OOpaTUTbCi 3a KOHCYJNbTAllUEH W METOJWYECKOM TOMOIIBI0 K
IPENo/IaBaTeto.

CamocrodTenbHas paboTa pearu3yercs:

- HEMOCPEJCTBEHHO B Mpollecce AayIUTOPHBIX 3aHATUH — Ha  JIEKUUsX,
71a00paTOPHBIX 3aHATHSIX;

— B KOHTaKTe C MpErnojaBareieM BHE PaMOK pacluCaHHs — Ha KOHCYJIbTALUAX I10
y4eOHBIM BOTIPOCaM, B XOJ€ TBOPUYECKUX KOHTAKTOB, MPW JIUKBUIANWHU 3aJI0JDKEHHOCTEH, TIpH
BBITTOJIHEHUH WHAWBUYaTbHBIX 33aHAN U T.1.

— B OuOMMoTeke, goMa, Ha Kadeape P BBHIMOTHEHUH O0y4aromuMcs Y9eOHBIX U
NPaKTUYECKUX 3a/1a4.



Bunesl CPC u kpuTepuu o1ieHOK

(o 6amnpHO-petitunaroBOM cuctemMe [ THTY, CPC ouenuBaercs B 15 6amioB)
1. Hoxnan ¢ npe3eHranuei

2. [TonroroBka k 1a0OPATOPHBIM 3aHATUSIM

TeMbl 17151 caMOCTOSATENbHOM pabOThl MPOMKMCAaHbI B pabovell mporpaMme JUCIUTLTAHBI.
D deKTUBHBIM CPEACTBOM OCYIIECTBICHHS 00YUYAIONIMMCSI CAMOCTOSITEIIbHON PabOThI SBISETCS
AJIEKTPOHHAsT WH(POPMAIIMOHHO-00pa3oBaTeIbHas Cpeia YHUBEPCUTETa, KOTopas 00ecrieunBacT
JIOCTYIT K y4eOHBIM IJIaHaM, pabo4YuM MporpaMMaM TUCIUILINH (MOJyJiel), 1a00opaTOPHBIX, K
U3JIAaHUSM JIEKTPOHHBIX OMOTUOTEYHBIX CHCTEM.
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