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ABSTRACT

Bachelor’s degree in: 11.03.02 “Infocommunication technology and com-
munication systems”

Study profile: “Communication and radio-access systems”

Course title: “Electronics”

Instructor: Yuri Iv. Galochkin

At the beginning of the course a student should be able to:

e plan and perform a self-evaluation of self-guided work;

e generalize the results of their activities and present it using modern tech-
nologies;

o use different sources of information: books, articles, proceedings, state and
international standards, dictionaries, internet resources, etc.;

e search, analyze, select, organize, convert, store and transmit necessary in-
formation;

In addition, students must meet following competences obtained during the
course “Electronics™:

For the successful study of the discipline "Electronics”, the following pre-

liminary competences should be formed for students

Learning outcomes:

GPC-2 - the ability to solve standard problems of professional activity on the
basis of information and bibliographic culture with the use of infocommunication
technologies and taking into account the basic information security requirements

SPC-3 - the ability to carry out installation, adjustment, an experienced test
of operation, testing and commissioning of facilities and equipment of networks
and communication organizations

Course description: Discipline "Electronics" is included in the variable part
of the professional cycle of direction 11.03.02 "Infocommunication technologies

and communication systems".



Discipline consists of two large sections, the first is devoted to the physical
fundamentals of electronics, and the second - to the study of electronic devices.

The total complexity of mastering the discipline is 7 credit units (252 hours).
The curriculum includes lecture classes (12 hours), practical lessons (20 hours),
independent work of the student (220 hours), preparation for the exam (13 hours).
This discipline is included in the variable part of the block of compulsory disci-
plines. Discipline is realized on the 3 year.

To successfully master this discipline, students need to have knowledge
within the educational programs of the courses "Theory of electrical circuits",
"Physics", "Mathematics".

Main course literature:

1. Rastvorova I.I. Electronics and Nanoelectronics [Electronic resource]:
study guide / I.1. Solution, V.G. Terekhov. - Electron. text data. - SPb. : St. Peters-
burg Mining University, 2016. - 205 p. - 978-5-94211-763-4. - Access mode:
http://www.iprbookshop.ru/71712.html

2. Gordeev-Burgwitz M.A. General electrical engineering and electronics
[Electronic resource]: study guide / M.A. Gordeev-Burgwitz. - Electron. text data.
- Moscow: Moscow State University of Civil Engineering, IP Media Media, DIA
EAS, 2015. - 331 p. - 978-5-7264-1086-9. - Access mode:
http://www.iprbookshop.ru/35441.html

3. Fedorov S.V. Electronics [Electronic resource]: textbook / S.V. Fedorov,
A.V. Bondarev. - Electron. text data. - Orenburg: Orenburg State University, EBS
DIA, 2015, - 218 p. - 978-5-7410-1368-7. - Access mode:
http://www.iprbookshop.ru/54177.html

4. Yermuratsky P.V. Electrical engineering and electronics [Electronic re-
source] / P.V. Yermuratsky, G.P. Lychkina, Yu.B. Minkin. - Electron. text data. -
Saratov: Vocational Education, 2017. - 416 p. - 978-5-4488-0135-8. - Access
mode: http://www.iprbookshop.ru/63963.html

Form of final control: exam



AHHOTAIIUAS

JlaHHBIN Kypc NpeaHa3HayeH JJIs U3yYeHUs] B paMKax HarpaBJIEHUs MOJTO-
ToBKU 11.03.02 MHPOKOMMYHHKAITMOHHBIE TEXHOJIOTUN U CUCTEMBI CBS3H B Jlanb-
HEBOCTOYHOM (GeiepalibHOM YHUBepcUuTeTe. TpynoeMKOCTh TUCIUIUIMHBL / 3a4eT-
HBIX €JIMHHUII, YTO 3HAUMT 252 akagemuueckux yaca. Kypc cocrour u3 12 yacos
nexuwuid. [Tpaktrueckue 3auaTrs B 00baHON (hopme 3annmMaroT 20 gacos. Ha camo-
CTOSITEeIbHYI0 paboTy oTBesieHo 220 yacoB (B ToMm yucie 13 yaca Ha MOATOTOBKY K
sK3aMeHy). JluciumniauHa BXOAUT B 0a30BYI0 4acTh y4eOHOro IjilaHa 0oOpa3oBa-
TEJILHOTO CTaHaapTa Bhiciiero odpazoBanus JIBDY. OcoOeHHOCTHIO COJIepKaAHUS
Kypca SIBJISIETCS U3YYEHUE OCHOB DJIEKTPOHUKH, UCIIOIB3YEMBIX B HHPOKOMMYHH-
KaIIMOHHBIX TEXHOJIOTHSIX.

Hean.

[enssMu M3y4eHUs] TUCHUIUIMHBI SABISIOTCS: 3HAKOMCTBO CTYAEHTOB C OCHOBHBIMU
(U3MYECKUMU MOHSTHSIMHU M IMPOLIECCAMH, MPOTEKAIOIMMUA B COBPEMEHHBIX 3Jie-
MEHTax 3JEKTPOHHON TEXHUKHU — AKTUBHBIX MOJIYIIPOBOJHUKOBBIX U 3JIEKTPOHHBIX
npudopax, BCIKOTO poja mpeoOpa3oBaTesiX U MACCUBHBIX 3eMeHTax. B pe3ynb-
TaTe CTYJAEHTHI JOJDKHBI 3HATh, YEM OINPENEISIOTCA, OT YEro 3aBUCAT U B KaKHX
npenenax MOTYT M3MEHSTbCS HapaMeTpbl U XapaKTEpPUCTUKU DJIEMEHTHOW Oa3bl

COBPEMEHHBIX YCTPOMCTB JIEKTPOHHON TEXHUKHU.

3agaum.

Hayuuts:

o HCIIOJIb30BaTh JJIEKTPOHHBbIE MPHOOPHI B OCHOBHBIX YCTpOMCTBax
AIIEKTPOHUKHU

o paccUUTBIBaTh U ONPEIEIATh XAPAKTEPUCTUKU MapaMeTpOB 3JIEK-

TPOHHBIX MPUOOPOB

JInst ycremHoro u3y4eHus: AMCUMILUIAHGI "'[[akeThl NpUKIaHbIX IPOrpamMMm B
MH()OKOMMYHUKAIUAX Y 00y4YarOIUXCsl JOJKHBI ObITh CPOPMUPOBAHBI CIIEIYIO-
e npeasapurenabHbie komneteHun: OK-7 - cnocoOHOCTh K caMOOpraHu3aluy U

camoobOpazoBanuto, OIIK-3 - cmocoOHOCTh BIaeTh OCHOBHBIMU METOJIAMU, CIIO-



cobamMu M CpeJICTBaMU TOJYyYeHHUsI, XpaHEeHUs, mepepadboTku undopmaruu, [1K-16
- TOTOBHOCTBIO M3y4YaTh HAYYHO-TEXHHUYECKYI0 WH(POPMAIIO, OTCUSCTBEHHBIA U

3apyOeXKHBIN OMBIT 110 TEMATUKE UCCIICIOBAHMUS.

B pe3ynbrare u3yueHus: TaHHOW AUCHHUIUIMHBI Y 00ydaromuxcs GopMHUpYIOT-

Cia  CIICAYIomuc HpO(i)GCCI/IOHaJILHI)IG KOMIICTCHIINH, O6HICHp0(I)€CCHOHaJII)HLIe

KOMIIETEHIIUU (3JIEMEHTHI KOMIIETEHITHMN).

Kox um dopmyau- Jtanbl (OPMHUPOBAHUS KOMIIETEHIMHU

POBKa KOMIIETCH-

1007

OIIK-2 OCHOBHBIC (PM3WUECKHE TPOIIECCHI, TPOUCXOISIINE B MTOITY-

CIOCOOHOCTBIO pemIaTh | 3HAeT | MPOBOJHUKAX, BaKyyMe, ra3ax W Ha TPAHUIE JABYX TBEPIBIX

CTaHJApTHBIC  3aJauu TEJL

npogeCCUuOHATBHON v UCTIOJIb30BAaTh HOPMATHBHYIO M CIIPABOYHYIO JOKYMEHTa-

NeSITEIbHOCTH Ha OCHO- M U0, PETJIAMEHTUPYIOIIYIO SKCIUTYaTallMI0 SJIEKTPOHHBIX

Be MH(POPMAIIMOHHON U “ npudopoB

oubmorpaduaeckoit MEPBUYHBIMU HaBBIKAMH HACTPOWKHU U PETYIUPOBKH Mapa-

KYJBTYpbl C TPUMCHE- METPOB M XapaKTEPUCTHK JJICKTPOHHBIX MPUOOPOB MpH

HUeM HH()OKOMMYHH- MIPOM3BOJICTBE, YCTAHOBKE U TEXHHUUECKOW IKCIUTyaTaI[IH

KaI[MOHHBIX  TEXHOJIO-

Uil ¥ C y4eTOM OCHOB- | B1a-

HbIX TpeboBaHMi uH- | ACCT

dbopmarionHon  6e3-

OITaCHOCTH

[MK-3 — CHOCOBHOCTRIO NPUYMHBl U3MEHEHUs] TapaMeTPOB HM3Y4aeMbIX 3JEKTPOH-
3Haer

OCYIIECTBIISATh MOHTAXK, HBIX IPHOOPOB

HalaJIKy, HaCTPOHKY, v OpPraHW30BaTh M OCYIIECTBHTH IPOBEPKY TEXHUYECKOTO

PETYJIUPOBKY,  OIBIT- e COCTOSIHHS, OIICHUTH TTAPaMETPhl U YCIIOBHS SKCILTyaTalluu

HYIO MPOBEPKY padboTo- “ puOOpPOB

CIOCOOHOCTH, HCITbITa- 5 TEOPETUYECKMMHU M DKCIIEPUMEHTAILHBIMA METOJAMH HC-

MU W Crtady B oKemTya- [ CIEJIOBaHMs C LEIBI0 OCBOEHUS HOBBIX IMEPCIEKTHBHBIX

Tammo  coopywemnt, | 7" 3JIEKTPOHHBIX TIPUOOPOB




CpeAcTB M 00O0pyIOBa-

HHUS CeTel u OpraHusa-

A CBA3U

I[J'I}I (l)OpMI/IpOBaHI/ISI BbINICYKA3aHHBIX KOMHeTeHHI/Iﬁ B paMKax IUCHUILIINHBI
((3JI€KTpOHI/IKa>> MPUMCHAIOTCA CICAYOINUE METOAbl aKTHUBHOI'O / HHTCPAKTUBHOTO

06y‘IeHI/I}I: HpO6HCMHaH JICKOUA, TUCKYCCHA.



|. CTPYKTYPA M COJEP)KAHUE TEOPETHYECKOI YACTH KYPCA
(12 YACA)

Tema 1. JneMeHTHas 6a3a COBPEeMEHHOI 3J1€eKTPOHMKH, MPeAIECTBYIO-
1Me MOKOJEHUA 3JIeKTPOHHBIX 3JIEMEHTOB, IeJIM U 3a1a4i Kypca «DJIeKTPo-

HUKay. (1 yaca)

Tema 2. Kpucrannuueckas pemérka, pemerka bpasi, pemérka ¢ 6a3u-
coM, HHAeKcbl Muiuiepa. MonHbIe, KOBaJIEHTHbIE METAIMYECKHE U MOJIEKY-
JsApHbIe KpucTauibl. Toyeunsle nedexTbl, KpaeBble U BUHTOBBIE IHCJIOKA-

UM, MOBepXHOCTHBIE NedeKkTnl (1 yaca)

Tema 3. DHepreTuuecKkne ypOBHH JJI€KTPOHA B H30JIUPOBAHHOM aTOMe.
00001IeCTBIeHHE JJIEKTPOHOB B KpHcTajjie. [[BUiKeHHE 3JIeKTPOHA B KpH-
cTaJlle MO JeiicTBHeM BHeLIHEeH CWJIbI. /ieJIeHHe TeJl HA MeTalIbl, THIJIeK-
TPUKH ¥ MOJYNPOBOAHUKH. COOCTBEHHbIE MOJYNPOBOIHIUKH, IOHATHE O JAbIP-

KaXx JIOKaJbHbIe YPOBHH B 3anpeménHoii 30He (1 yaca)

Tema 4. 3onnble (uarpaMmmbl. I'eHepanust 1 peKOMOMHALMA HOCUTEJIEH
3apsiloB. PABHOBECHbIC KOHUEHTPaluM HocuTeseil 3apsiga. CrarucTuka
3JICKTPOHOB M JBIPOK B MOJYNPOBOJIHHUKAX, CTATUCTHKA JIEKTPOHOB B Me-
Tajuiax. IIoABHIKHOCTH CBOOOAHBIX HOCHTEIEH 3apsaaa. JJIeKTPONPOBOAHOCTh

MOJIYNIPOBOHUKOB ¥ METAJJIOB. siBJIeHHE cBepXnpoBoauMocTH. (1 yaca)

Tema 5. 3oHHble JAMarpaMMbl  KOHTAKTAa  MOJYNPOBOAHHUK-
MOJIYIIPOBOAHUK (3JIEKTPOHHO-ABIPOYHbIA mepexon). Auddy3nonnbii u
apengoBbIi TOKM B niepexoae. MaremaTuyeckass Moae/b UAeATM3UPOBAHHOTO
nepexoaa. Unepunonunsie cBoiictBa nepexoaa. bapoepnas u anud¢pysnonnas
éMmkocTu. Pu3nyecKkne Npouecchbl B MepexoAax MmoJynpoBOJAHMKOB C Pa3jiny-

HOM IIMPHHON 3anpemiéHHOM 30HBbI (rerepomepexoani). Ilepexox meras-



MOJIYNPOBOAHMK (PadoTa BbIX0/Ja, TEPMOIJIEKTPOHHASI SIMUCCHS, KOHTAKTHAS

pa3HoCcTh MoTeHnuasioB). (1 yaca)

Tema 6. IToaynpoBoaHuKoBbIe N1HM0AbI. BoinpsiMuTenbHble auoabl, BAX
AU0aa, padoyue U NpeaebHble MapaMeTPbl AU0/AA, KJIKYeBbIie U YACTOTHbIE

cBoiicTBa quoaa. (1 yaca)

Tema 7. HHoaynpoBoaHukoBbie Au0Abl. CTAOMJINTPOHBI, UMILYJIbCHbIE,
TYHHeJIbHbIE, 00palléHHbIe THOAbI, CBETO- U (OTOAMOABI, UX NMApPaAaMeTPbl U
o0siactu nmpuMeHenusi, BAX. Crarnyeckue u JUHAMHMYECKHE MOJAEIU TOJIY-

NpoBOAHMKOBBIX 1H010B. (0.5 yaca)

Tema 8. MHoronepexoaHble CTPYKTYPbl — TPAH3UCTOPbI H THPUCTOPBHI.
IIpubopsl ¢ S — o0pa3Hoii xapakTepucTukoii. ['eHepanust U peKkoMOMHAI U
HocUTe Ied 3apsaaa. PaBHOBeCHbIEe KOHIEHTPAIlMU HOCUTEJIeH 3apsiaa, pacipe-

JieJIeHUe 10 YHEPT UM, BJIMSIHIE TOBEPXHOCTHBIX cocTosiHuii. (0.5 yaca)

Tema 9. ®oTodjIeKTPpUYECKUE SBJICHUSA B MOJYINPOBOJHUKAX U Iepexo-
aax. @oronpoBoAUMOCTb U (poTorajibBanndeckuid 3¢pdexr. U3nyuyenune ceera
MOJIyNIPOBOAHMKAMH. AKYCTOJIeKTPOHHBbIEe siBjieHusl. D dext I'anna. Tep-
ModsiekTpuueckue sijieHuss (3pgekr Ieabrhe u 3eedexa). 'aibBaHOMATHUT-
Hblil 3@ dexT Xouna. IdpdexT BHemHero noJs. [Ipupoga KOHTAKTHOM pa3Ho-
CTH MOTEHUHUAJIOB, pad0oTa BbIX0/1a, 30HHbIEC TUATPAMMbI KOHTAKTOB METAJLJI —

nosynpoBoaHuk. (0.5 yaca)

Tema 10. BunoJasipabie u noJieBble TpaH3uCcTOPbI. [IpuHIMN AelicTBUA,
pexuMbl padorbl U pasHOBUAHOCTH BIIT. OcHOBHBIE cXeMbl BKJIIOYEHUA

BIIT, yacroTHbIe U KiI04YeBbIe cBoiicTBa. (0.5 yaca)



Tema 11. bunoJsipabie ¥ mnoJieBble TPAH3UCTOPbI OCHOBHBIE CXeMbI
BriIOYeHuss BIIT, yacrtorHbie n KiIw4YeBble cBOMCTBA. CTaTHYeCKHE Xapak-
TEPUCTUKH B COOCTBEHHBIX, N- M y-mapameTpax, craTuyeckue W JAHAMUYe-

ckue moaean BIIT. (0.5 yaca)

Tema 12. bunoasipabie U moJsieBbie TpaH3ucTopbl. IlosieBbie Tpan3ucro-
pPbl ¢ YIPABJAIIUM IEPeX0oA0M, ¢ H30JUPOBAHHBLIM 3aTBOPOM, C BCTPOECH-

HBbIM H MHHAYIUPOBaHHBIM KaHagamu. (0.5 yaca)

Tema 13. bunojsipabie U nmoJieBble TpaH3UCTOPLI. [IpuHIMN AelicTBUA,
cXeMbl BKJIIOYeHUs, U XxapakTepucTtuku IIT, ycmiureabHbId U KIKYEBOH pe-

JKHMBbI Pado0ThI, YacTOTHBIE cBoiicTBa. (0.5 yaca)

Tema 14. Lludposbie Mukpocxembl. OCHOBHBIE JIOTHYECKHE (PYHKIIUU.
Jlormueckue 3j1eMEeHTBI, HX CTATHYECKHE XaPAKTEPUCTHKH U napamerpsl. Ce-
puu JIJ, 0a3zoBbie 3aementsl TTJI, 9CJI, UNJI, MOII cepuii, ux cpaBHU-
TeJbHbIC MapaMeTpbl U oco0eHHocTH. [Ipumenenue JID nns mocrpoenus re-

HEpPATOPOB, OTHOBHOpaTOpPOB, hopmupoBateeii. (0.5 yaca)

Tema 15. AnajoroBbie MuUKpocxeMmbl. OnepanuoHHbIEe YCHJIUTEIH —
CTPYKTYPHBbIE CXeéMbl, OCHOBHbIE MapaMeTPbl U XapaKTEePUCTUKHU, PA3HOBU/I-

HocTH, npuMeHenne. (0.5 yaca)

Tema 16. AHajoroBbie MHKPOCXEMBbI. AHAJIOIOBbIE KOMIIApPaTOpPbI

HANPsIKEHHUsl, TePeMHOKUTEN, KoMMyTaTopbl. (0.5 yaca)

Tema 17. Dmuccus 3J1eKTPOHOB, BHAbI 3MHMCCHH, TEPMOIJIEKTPOHHAS
ymuccus. PacnpenesieHne NOTEHIHAJNOB B INIOCKOM JaHOJle. 3aKOH CTeNeHH

TPEX BTOPHIX. PU3HYECKHEe MPOUECCHl B TPEXIJIEKTPOJAHOM JaMIie, pacnpee-



JIeHHe KaTOJHOI0 TOKA, AeHCTBYIONIHE HANPSKEHUS M 3aKOH CTeleHH TPEX

BTOpHIX. (0.5 yaca)

Tema 18. DnexkTpuyeckunii paspsa B razax. Taewomuii paspsaa. ['azopas-
psiiHble NMPUOOPBI. XAPAKTEPUCTHKM U NapaMeTpbl CTAOWINTPOHOB, JJIEK-

TPOHHOIY4eBbIX TPYOOK, MJIa3MeHHbIX maHesei. (0.5 yaca)

Il. CTPYKTYPA U COAEPXKAHUE MPAKTUYECKOHN YACTHU KYPCA

IpakTuyeckue 3ansitus (204uac.)

3ansaTus 1 u 2. OnpeaesieHue napaMeTpoB AHOA0B MO CTATHYECKUM Xa-

pakrepuctuxkam (4 yaca)

1. Ha opranu3anuoHHOM 3Tare MOArOTOBKU K JUCKYCCUM CTyACHTaM Ipe-
JjaraeTtcst i TROpUECKOoro oocyxkaeHus tema: «OmnpeesneHrne napaMmeTpoB JU0/I0B
MO0 CTaTUYECKUM XapaKTePUCTHKaM». YUUTHIBAs CJIOKHOCTh JAHHOUW TEMBI, Mpe/-
BapUTEIHHO TPOBOAMUTCS JIEKIUS, HA KOTOPOM paccMaTpHUBAIOTCA OOIIME MOCTa-
HOBKH 3a71a4, PEKOMEHIYETCsl JTuTepaTypa Mo METOJUKE UHTEPAKTUBHOTO O0yue-
HUSL.

2. CTyZieHTBI 3HAKOMSITCSL C KPUTEPUSIMHU OIEHKH UX 3HAHUWA U KOMIETEHITUH
M0 TEME JUCKYCCHUU U BBITIOJHSIOT 3aJaHue:

3. ITocTpouTh 1O 3KCIEPUMEHTANBHBIM JTAaHHBIM, NMPUBEASHHBIM B Tabmuie, BAX
JIMO/Ia U OTIPENICTUTh Mo Hel auddepeHimaabHOoe COMTPOTUBICHUE TNOIa IEPEMEHHOMY
ToKy (R,); BHyTpeHHEe CONMPOTUBIICHUE MOCTOSIHHOMY TOKY (Ro); BHyTpeHHEee oOpaTHOe

COMPOTHUBJICHUE TUOA; pad0oUHe MPSMbIE U OOpPaTHBIC TOKU U HATIPSHKCHHUS.

[Mpsimoit_ToK Inp(MA) Oopatnoe Hanp. Uqs(B)
0 | 2 | 10 | 20 10 | 80
[Ipsimoe nanpspxerue Unp (B)

OOpaTHbIii TOK los(MKA)
0 | 13 | 15 | 155 10 | 12




3ansaTusa 3 u 4. Harpy3ouHbie 1 BHEIIIHHE XapPAKTEPUCTUKH BbINPSAMU-
TeJieil Ha quone (4 yaca)
VYcnoBus 3amaun AJis BCEX BapUAHTOB OJIMHAKOBBIC, PA3JIMYHbI JIUIIIb TAPAMETPHI TUO-

JIOB, BoJIbTaMIiepHble XapakTepuctuku (BAX) koTopbix mpuBeeHbI B TAOIHIIE.

—O7P
oll

[Tpsamoii Tok lup(MA) Oo6parnoe Hanp. Uqs(B)
0 | 2 | 10 | 20 10 | 80
Bapuant [Tpsimoe nanpspxenue Uy (B)
OopaTtHblii TOK los(MKA)
0 0 0,3 0,4 0,5 1 2
1 0 0,4 0,5 0,6 2 3
2 0 0,5 0,6 0,7 3 4
3 0 0,6 0,7 0,8 4 45
4 0 0,7 0,8 0,9 5 6
5 0 0,8 0,9 1,0 6 7
6 0 0,85 1,0 1,1 7 75
7 0 1,0 1,2 1,3 8 9
8 0 1,2 1,3 14 9 10,5
9 0 1,3 1,5 1,55 10 12
1. [TocTpouTh MO AKCHEPUMEHTAIILHBIM JIAaHHBIM, MPUBEAEHHBIM B TaOJIHUIIE,

BAX nmuona. Homep cTpodku TaOIUIlbI COOTBETCTBYET HOMEPY BapHaHTa KOHTPOJIb-
HOU paloTHI, T.€., Hanpumep, s 7 Bapuanta BAX auoma cTpouTcs 1o ToYKam: mpsi-
moe Hanpspkerue 0,- 1,0-1,2-1,3 B(mmpu cooTBETCTBYIOMUX UM TPsIMBIX Tokax — 0-2-
10-20 MA); oOpatHbie TOKM —8, -9 MKA (IIpM COOTBETCTBYIOIIMX UM OOpATHBIM
Hanpspkenusm — 10, -80 B).

2. Jlns opsimoro BkitodeHus auonaa npu Uy, = 10B u Toke depe3 nuon, Ko-
TOPBIN NOKa3bIBAET aMiiepMeTp B cxeme |, = 10 MA, onpenenunTs:

- mudepeHIranTbHOe CONPOTHBIICHHE TUO/Ia IepeMeHHOMY TOKY (R;);

- BHyTPEHHEE COMPOTHUBIICHUE MTOCTOSTHHOMY TOKY (Ro);



- IOKa3aHus BOJbTMETPOB V, U Vy;

- CONPOTHUBJICHUE HATPY3KHU Ry.

3. Jlist oOpaTHOTO BKiFoueHUs quonaa npu Uy, = 80 B 1 mamenun manpsoke-
HUS Ha AUOJIe, KOTOPHKIH nmoka3biBaeT BosbT™MeTp U, = -50B, onpenenuts:

- BHYTPEHHEE COMPOTHUBIICHUE TUO/IA;

- MoKa3aHus amrepmeTpa A u BoabTMeTpa Uy;

- CONPOTUBJICHUE HATPY3KHU Ry.

(ITpubopsl B cxeMe NPUHATh HACATBHBIMU, T.€. BOJBTMETPHl UMEIOT OECKO-

HEYHO OOJIBIIIOE BHYTPCHHCC COIIPOTHUBJICHHUC, 4 aMIICPMCTP — HYJICBOC

3ansatusa S u 6 Pacuér mapamerpoB OMIOJSIPHBLIX TpPaH3uCcTOPOB. Cro-
co0bI 3a1aHus padoueii Touku (4 4yacoB)

1. OnpenenuTh HANPSYKEHUE HAa BBIXOJE U KO3(PPULIHUEHT YCUIIEHUS YCU-
autens ¢ nociueaoBarebHO OC Mo HaNpsHKEHHUIO, €CIM HAa BXOJ YCUIIATENS Of-
HOBPEMEHHO € BXOAHBIM curHajioM U,=0,2 B nocrynaer HampsikeHue oOpaTHOU
ces3u U,=0,1 B, neiictByromiee B npotuBodaze ¢ BxoaubiM. Koadduiment ycu-
nenus ycunurens 6e3 OC Ky=10.

2. Onpenenuth KO3PPHUIIUEHTHI YCUICHUS IO HAMPSYKEHUIO U MOLTHOCTH
onnokackagHoro ycwmrtens Ky, Kp B 1b, ecmu Ug,=0,01 B, Uy=2 B, Ry=100
OM, Rgix=50 Om.

3. Onpenenuts HanpsbkeHUe o0paTHOM CBsI3U Uy, €CITHM NPU BKIIIOUCHUU
OOC mnocnenoBaTenbHOM MO HANPsDKEHHIO ¢ Koddduimentom nepenaun [=0,2
BBIXO/JITHOE HANPSKEHUE CTajIo paBHbIM 2 B.

4. Onpenenutbs KOAPPUIUEHT YCUIICHUS YCUIUTENS MO TOKY M MOIIHO-
cty B 1b, ecim 1;,=0,01 A, l;;x=1 A, a Ky=20.

S. Haiitu 3HaueHue HampsbkeHuss oOpatHoi cBa3u U, eciu mpu moj-
kioueHun nocaegosarenbHo OOC no Hanpspbkenuto ¢ =0,2 BBIXOJHOE Harps-

YKEHHE CTaJIO paBHbIM 2 B.



3anstue 7 u 8 IlapameTpsbl MoJIEBBIX TPAH3UCTOPOB, PACUET Mapamer-
POB 1enei 00paTHOii cBA3H (4 YacoB)
1. Onpenenuts HaOpsHKEHUE HA BXOJE YCHWIHTENS ¢ KodhduiueHToMm
ycunenus Ky=60 ab, Pyx=1 Bt u R; =5 Om.
2. Kakoe conportuBnenue R, HEOOXOAMMO BKJIIOYUTH B LEMb MOCIEAO-
BatenbHOM OOC mo Toky, paboTatonieit Ha Harpy3ky Ry =25 kOwm, nmns monydeHus

Koc=25, ecnu, npu otkimodeHHor nenu OC, kod(pUIIMEHT YCHUIEHUS COCTaBUII

125 (B="2¢

3anstue 9 u 10 Pacuér mapamerpoB OV mnpu pa3inyuHbIX TPUMEHEHHX (8 4da-
COB)

1. CxeMa omepalnoOHHOTO MOBTOPUTENS MOJyYaeTcs, €CIU B CXEME He
WHBEPTUPYIOIIETO YCWJINTENSI 3aKOPOTUTh COMPOTUBIECHUE OOpPAaTHON CBS3U.
Onpenenuts kodpdunueHT nepeaaun takod cxembl Ha OY tuna K140V]1 c
Ky=1000.

2. Kakoe makcuManbHOE BBIXOJHOE HAMPSHKEHUE MPU HAMPSIKEHUM TH-
tanus E,=10 B MOXHO MOTy4uTh B CXe€M€ JABYXTaKTHOrO OecTpaHcPpopMaTOPHOTO
YCUJIUTENS, €CJIM OCTaTOYHBIE HAMPSHKEHUSI BBIXOJIHBIX TPAH3UCTOPOB COCTABIISIIOT
1 B?

3. Haiitu ckBO3HOU KOAGDOUIIMEHT YCUIICHUS YCUIWTENS, OXBAYEHHOTO
OOC mno HampspKeHUIO mapajuiesibHoM, eciau BK>>1, conpoTuBieHue reHeparopa
curiaiga R=1 kOM (Ry=0), Roc=10 kOm.

4, Uto Takoe HampsbkeHue cMeineHuss OY, HallTH HalpsKeHHE CMellle-
Hus Ha Bbixosae OV, ecou Ucgn Ha Bxozae paBHO 5 MB, a kodgduieHT ycuneHus

OY ¢ O0C Kyooc=6.

3ansaTue 11 u 12 Pacuér umemeid yCHJIIMTEJbHBIX KACKaJ0B HA BaKyyM-
HBIX TPHO/JaX U neHToAax (4 yaca)
1. Onpenenuts HaNpsKEHUE Ha BbIXOJE U KOI(PPHUIIMEHT YCUICHUS YCH-

JUTCIIA C HOCJICI[OB&TGHLHOﬁ OC 1o HAIpsKCHUIO, €CJIIN Ha BXOJA YCHUIIUTCIIA OM-



HOBpPEMEHHO ¢ BXOJHBIM curHaioM Uq=0,2 B moctynaer HamnpspkeHue oOpaTHOU
ces3u U,=0,1 B, neiictByromiee B npotuBodaze ¢ BxoaHbM. KoaddummeHt ycu-
nenus ycmmrens 6e3 OC Ky=10.

2. Onpenenuts KO3(PGUIMEHTHI YCUIICHHS TI0 HAIIPSKEHUIO U MOIITHOCTH
onnokackagHoro ycmmrtens Ky, Kp B 1b, ecmu U,=0,01 B, Uy=2 B, Ry=100
OM, Ryx=50 Om.

3. Onpenenuts HanpsbkeHUe o0paTHOM CBs3H Uy, €CITM TTPH BKIIIOUCHUHN
OOC mocnenoBaTeNbHON MO HAMpsKeHHIO ¢ KoddduiueHtoM nepenaun P=0,2
BBIXOJ/IHOE HaNpsHKEHUE CTajo paBHBIM 2 B.

4. Onpenenuts KO3PGUIUEHT YCUICHUS YCUIUTENS M0 TOKY U MOIIHO-
cty B 1b, ecimn 1,,=0,01 A, l;,x=1 A, a Ky=20.

5. Haiitu 3nauenne HampsikeHus oOpatHoir cBsizu U, eciau mpu 1moj-
kimoueHnn nocaegosaresnbHol OOC no Hanpsbkenuto ¢ =0,2 BBIXOJHOE Harps-

YKEHHE CTAJIO PaBHBIM 2 B.

I1l. YYEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OB YUAIOIIUXCSI

— Y4eOHO-MEeTOIMYEeCKoe O0ECIeYeHUEe CaMOCTOSATEIbHOM paboThl 00yya-
IOUMXCA MO JUCHUIUIMHE «DJEKTpOHHKa» mpexactasieHo B [lpunoxennun 1 u
BKJIFOYAET B ceOs:

— IUIaH-TpauK BHIIOJHEHUS] CAMOCTOSITENIbHOM pabOThl M0 JAUCLUILUIMHE, B
TOM YHCJI€ TPUMEPHBIE HOPMbI BPEMEHHU Ha BBIIIOJIHEHUE M0 KaXKIOMY 331aHHUIO;

— XapakTepUCTUKA 3a/IaHUH AJI1 CAMOCTOSITEIEHON pabOThl 00YyJaIOIINXCS |
METOJIMYECKIE PEKOMEHIALINHU IO UX BBITIOJIHEHUIO;

— TpebOBaHHUA K TPEICTAaBICHUIO W  OQOPMIICHHIO  pPE3yJbTaTOB
CaMOCTOATENbHON pabOThI;

— KPHUTCPHUH OLICHKH BBIITOJIHCHUA CaMOCTOSITEJIbHOM pa6OTI>I.

IV. KOHTPOJb JOCTUKEHUS LEJEN KYPCA



Tumnossie KOHTPOJIBHBIC 3alaHHA, MCTOJUYCCKHUC MAaTCPpHAJIbl, OIIPCACIIAIOINEC

MPOLIETyphl OLICHUBAHUS 3HAHUH, YMEHUN M HaBBIKOB U (WJIM) OMBITA JEATEIbHO-

CTHU, a4 TAKIKC KPUTCPHUH U ITOKA3ATCIIH, HCO6XOI[I/IMBIG JJIA OLICHKH 3H3HPII>1, yMe-

HUM, HaBBIKOB M XapaKTEpU3YIOIIME ATanbl (POPMUPOBAHUS KOMIIETEHIIMI B MpO-

I[ecCe OCBOCHHS 00pa30BaTEILHON MPOTPaMMEI, TpecTaBleHbl B [Ipunoxxennn 2.

Ne | KonTponupyemsie pa3ieiibl Kopp! 1 aramnst OueHouHble CpeCcTBa
1/ / TeMBI JUCIUTLIMHBI dbopMUpOBaHUS TEKYIIUI IIPOMEKYTOYHAS
i KOMIIETCHIIUN KOHTPOJIb aTTecranus
OneMeHTHast 0a3a coBpe- 3HAET DK3aMEHAIIMOHHbBIE
MEHHOM 3JIEKTPOHUKH. Huckyccus BOIIPOCHI, TECT
} (ITP-1)
Kpucrannuueckast pemérka.
VOHHbIE, KOBATICHTHBIE Me- ymeer KypcoBoii npoekT | Dx3aMeHaluOHHbIE
(rnasa 1) BOIIPOCHI, TECT
TAJTMYECKUE U MOJICKYIISAP- (TTP-1)
Hble KpHCTAITbI, Me(eKTHI. BiazneeT | KypcoBoil npoekT | Dk3aMeHallnOHHbIE
(rnaBa 1) BOIIPOCHI, TECT
OJeMeHBpl 30HHOM TEOPHHU | OTK- (ITP-1)
1
TBEPAOIO Tea, 2
OHepreTuyeckue  ypOBHH
JJNIEKTPOHA B H30JIMPOBAH-
HOM aTOME.. [IEJICHHE Tel Ha
METAJIIbl, JTUAIEKTPUKH MU
MOJIYTIPOBOHUKH., ITOHITHE
0 JIBIpKax.
30HHBIE nuarpammel. ['eHe- 3HAeT OK3aMEeHaIMOHHBIE
pauus ¥ peKoMOMHALUS HO Hucicycens BOTPOChL, TeCT
i (ITP-1)
cuteneit 3apsaoB. CraTu- yMeer KypcoBoii nmpoekt | Dx3aMeHalMOHHbIE
BOIIPOCHI, TECT
CTUKA DJIEKTPOHOB M JIBIPOK (rmaBa 1)
(TTP-1)
5 B nonynpoBoauukax, cra- | OIIK- | pmageer | KypcoBoii mpoekT | Dxk3aMeHalMOHHbIE
TUCTHKA JJIEKTPOHOB B Me- | 2 (raga 1) BOTIpOCHI, TECT
(TTP-1)
tayutax. [loaBMKHOCTB CBO-
OOJTHBIX HOCHUTENEH 3apsfa.
ONEeKTpPONpPOBOAHOCTL  IIO-
JYIPOBOJHUKOB M MeETal-




JIOB. SIBJICHHE CBEPXIIPOBO-
muMmoctd. CoOCTBEHHBIM U
HNPUMECHBIC  TOJYIPOBOJI-

HUKU. 30HHBIC JAuarpaMMmal.

30HHBIE JMarpaMMbl KOH-
TaKTa HOJTYIIPOBOTHHK-
HOJIyIIPOBOTHUK (mek-
TPOHHO-/IBIPOYHBIA  TIepe-
xon). JubdysnoHHB U
NpeiOBBIN TOKH B TIEPEXO-
ne. MaremaTuueckas Mo-
JeNlb  UACATU3HUPOBAHHOTO
nepexona. bapbepHas wu
mupPy3noHHas  EMKOCTH.
dusnueckue Mpouecchl B
nepexonax. Ilepexon me-

TaJUJI MOJTYIIPOBOJHUK.

ITomynmpOBOTHUKOBBIE  THO-
bl

BeimpsmurensHble  THOBI,
BAX nuwonma, paboume wu
npeJenbHbIe napaMmeTpsl
JMO0Ja, KIIOYEBbIE M 4Ya-
CTOTHBIE CBOMCTBA IHOAA.
ITomynmpOBOTHUKOBBIE  IMO-
TTBI
CTaObuIUTPOHBI,
UMIYJIbCHBIE,  TYHHEIb-
HbIe, OOpaIIEHHBIC TUOIBI,
CcBeTO- M (POTOAUOMABI, HX
napameTpsl Hu  o0nactu
npumenenns, BAX. Cra-
TUYECKHE U JUHaMUYe-

CKHE MOJCIHN noJy-

[1K-3

3HAeT DK3aMeHaIOHHbIE
HAunckycenst BOIPOCHI, TECT
(TTP-1)
yMeeT KypcoBoii npoekT | Dk3aMeHallMOHHbIE
BOTIPOCHI, TECT
(rnaBa 2) (ITP-1)
Biageer | KypcoBoii mpoekT | DKk3aMeHallMOHHbIE

(rnaBa 2)

BOTIPOCHI, TECT
(T1P-1)




MMPOBOAHUKOBBIX JUOJOB.

bunonsapueie u mnonessle 3HAeT OK3aMEeHaIlMOHHBIC
HAuckycenst BOIIPOCHI, TECT
TPaH3UCTOPBI (ITP-1)
IIpuHuMn AeUCTBUA, PEKHU- yMeer KypcoBoii npoekt | Dx3aMeHallMOHHbIE
BOIIPOCHI, TECT
MBI pa0OThl U Pa3HOBUIHO- (rnmaBa 3) (ITP-1)
ctu BIIT. OcHoBHBIE cXeMbI Bnageer | KypcoBoif mpoexT | DK3aMeHAIMOHHbBIE
pkmoueHuss bBIIT, gacrot- (riasa 3) ](319[1111) ](_);: BI, TECT
HBIE U KJIFOYEBBIE CBOWCTBA.
OcHOBHBIE CXEMBI BKIIOYE-
Hus bBIIT, 4acTtoTHBIE U
KJIFOYEBbIE CBOM-
[1K- 3
cTBa.CTaTUYECKUE XapaKTe-
PUCTUKHU B COOCTBEHHBIX, N-
U Y-mapaMerpax, craTuye-
CKHE U JIMHAMHUYECKHE MO-
nexn BIIT.
[ToneBble TpaH3UCTOPBI C
YIPABISAIOUUM [IEPEXOIOM,
C H30JUpPOBAaHHBIM 3aTBO-
POM, C BCTPOEHHBIM M HH-
TyLHPOBAHHBIM KaHAJIAMH.
[udpoBbie MUKpOCXEMBI 3HAeT OK3aMEeHaIMOHHBIE
HAuckycenst BOIIPOCHI, TECT
OcHOBHBIE JIOTUYECKHE (ITP-1)
¢byuknun. Jlornueckue ymeer KypcoBoii npoekT | Dx3aMeHalMOHHbIE
BOIIPOCHI, TECT
AIIEMEHTBI, UX CTaTUYECKHE (ITP-1)
XapaKTEPUCTUKHU U Tapa- Biageer | KypcoBoit mpoekT | DK3aMeHAIMOHHBIE
meTpbl. Cepun JID, 6azoBeie | [TK-3 BOTIPOCEL, TeCT

anementsl TTJI, 3CJI,
NNJI, MOII cepuii, nx
CpaBHHUTEIbHBIC TTAPAMETPHI
u ocobennoctu. [Ipumene-

Hue JID st nocTpoeHus

(TTP-1)




reHepaTopoB, OTHOBHOPA-
TOPOB, (POPMHUPOBATEIECH.
AHaJIOroBbIE MUKPOCXEMBbI
OnepanoHHbIe YCHIINTEIN
— CTPYKTYpHBIE CXEMBI, OC-
HOBHBIE [TApaMETPHI U Xa-
PAKTEpUCTUKH, PA3HOBHI-
HOCTH, IPUMEHEHHE.
AHaJoroBble KOMIapaTOpPhI
HaIpsHKSHUS,
HEPEMHOXKHTENH,
KOMMYTaTOPBI.
Pacnpenenenune norenuua-
JIOB B IIJIOCKOM JHoj€. 3a-
KOH CTEIeHU TPEX BTOPBIX.
dusnuecKue npoLecchl B
TPEXDIIEKTPOAHON JaMIIe,
pacrpeieneHue KaToaHOro

TOKa, ICCTBYIOIIIHE.

DeKTpUUeCcKUil pa3ps B

razax. Tueronmi paspsa.

["a3opa3psaHble NpUOOPHI.

V. CIUCOK YUYEBHOH JIUTEPATYPbI U UH®OPMAIIUOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI
OcHoBHas JquTEpaTypa

1. PactBopoBa M.M. DneKTpoHHKa M HAHOAJIEKTPOHUKA [DIEKTPOHHBIN
pecypc] : yueonoe mocodue / U.U. PactBopoBa, B.I'. TepexoB. — DneKTpoH. Tek-
ctoBbie JanHble. — CII0. : Cankr-IleTepOyprckuii ropasiii yauBepcuteT, 2016. —
205 C. — 978-5-94211-763-4. — Pexum JocTyna:
http://www.iprbookshop.ru/71712.html

2. I'opaeeB-bypreur;y M.A. OOwmiasi 31€KTPOTEXHUKA U DBJIEKTPOHHUKA

[DnexTpoHHBI pecypc] : yueoHoe mocodue / M.A. T'opaeeB-bypraui. — Dnek-



http://www.iprbookshop.ru/71712.html

TPOH. TEKCTOBbIE JaHHbIE. — M. : MOCKOBCKHI rOCYIapCTBEHHBIN CTPOUTEIbHBIN

yHuBepcurteT, At [1u 3p Meaua, 96C ACB, 2015. — 331 ¢. — 978-5-7264-1086-
9. — Pexxnm noctymna: http://www.iprbookshop.ru/35441.html

3. ®enopor C.B. Dnexrponuka [DnekTpoHHbIH pecypc] : yueoHuk / C.B.
®emopoB, A.B. bonmapeB. — ONeKTpoH. TeKCTOBbIe AaHHBIe. — OpeHOypr:
Openbyprckuit rocynapctBennbiii yauepcurer, 9bC ACB, 2015. — 218 ¢. —
978-5-7410-1368-7. — Pexxum moctyma: http://www.iprbookshop.ru/54177.html

4, Epmyparckuii [1.B. DnexkTpoTexHUKa U 3JIEKTPOHHUKA [DIEKTPOHHBIN
pecypc] / I1.B. Epmyparckuii, I'.I1. JIsrukuna, FO0.b. MuHKHH. — DJIEKTPOH. TEK-
ctoBbie nanHbie. — CapatoB: [IpodobpazoBanue, 2017. — 416 c. — 978-5-4488-

0135-8. — Pexxum moctyma: http://www.iprbookshop.ru/63963.html

JlonoJiHMTe IbHAA JTUTEepaTypa
1. I'opnenko JI.B. DnexkTpoTexHuKa M 3JIEKTPOHUKA [DJIEKTPOHHBINA pe-
cypc] : npaktukym / J1.B. l'opaenko, B.U. Huxkynun, JI.H. PesenpkoB. — Dinek-
TPOH. TeKCTOBBIE AaHHbIe. — CaparoB: Al [1u Op Menua, 2018. — 123 ¢. — 978-
5-4486-0082-1. — Pexxum moctyma: http://www.iprbookshop.ru/70291.html

2. Jlesun C.B. DnextpoHuka B mpuOOPOCTPOCHUU [DIEKTPOHHBINA pe-
cypc] : yuebHnoe nocobue / C.B. JleBun, B.H. XmenéB. — DIeKTPOH. TEKCTOBbBIC
nanaele. — CapatoB: By3oBckoe obpaszoBanue, 2018. — 111 ¢. — 978-5-4487-
0157-3. — Pexxum noctyma: http://www.iprbookshop.ru/74233.html

3. [TomympoBoIHUKOBAsT DJEKTPOHUKA [DIEKTPOHHBIA pecypc] / . —
DneKkTpoH. TeKkcToBble naHHble. — CapatoB: [IpodobpaszoBanue, 2017. — 592 c.
— 978-5-4488-0048-1. — Pexum JOCTyma:

http://www.iprbookshop.ru/64060.html

CcblIKH Ha HHTCPHET-UCTOYHUKH:


http://www.iprbookshop.ru/35441.html
http://www.iprbookshop.ru/54177.html
http://www.iprbookshop.ru/63963.html
http://www.iprbookshop.ru/70291.html
http://www.iprbookshop.ru/64060.html

1. http://www.twirpx.com/file/634725/ - TI'aiiBoponckast I'.C. "OcHOBBI
MIOCTPOCHUS ceTel U cucteM TenedonHol cesa3u". 1997r. dopmart - DIVU.

2. http://www.twirpx.com/file/71860/ - Kpyxwmaies B.B. "OcHoBbI
MIOCTPOCHUS TEJICKOMMYHHUKAIIMOHHBIX cucTteM U ceTeit”. 2004r. dopmar - DIVU.

3. http://www.twirpx.com/file/151237/ - JlomoBukuii B.B. "OcHOBBI

MIOCTPOCHUS CUCTEM U ceTell mepeaaun uHpomparuu" 2005r. dopmar - DIVU.

HopmaTuBHO-IpaBoBbLIE MaTEePHAJIbI
1. UHTYUT» (oGpa3oBaTeinbHbIi MPOEKT) — yueOHbIN Kypc «[IpoToKOIBI U
ITOPUTMBI MapuIpyTH3alUU B NuTtepHeT»

http://www.intuit.ru/department/network/pami/

2. <(UHTYUT» (obpazoBarenbHbIil MPOEKT) — Y4eOHBIH Kypc «OCHOBHBIE

npoTokosibl MaTepueT» http://www.intuit.ru/department/network/internetprot/

3. <MHTYUT» (oOpa3zoBaTenbHbIil POEKT) — y4eOHBIN Kypc «JlokanbHbIe

ceTd ¥ uHTepHEeT» http://www.intuit.ru/department/network/Inetint/

4. <UHTYUT» (oOpazoBaTenbHbIdA NPOEKT) — y4eOHbIM Kypc «Pemenue
Microsoft  mnma  Bupryanusauuu — UT-undpactpyktypbl — HOpeanpusITHiD

http://www.intuit.ru/department/itmngt/msvirte/

IIepeyens pecypcoB UH(POPMALMOHHO-TEICKOMMYHUKALMOHHOU ceTH «IHTepHeD)

1.  Hayunas 6ubmumoreka JIB®VY https://www.dvfu.ru/library/

2. «eLIBRARY.RU Hayunas AIEKTPOHHAA oubnuoTexa
http://elibrary.ru/defaultx.asp

3. OneKkTpoHHbIA (OHA TPABOBOM M HOPMATHMBHOM JOKYMEHTAIMU

http://docs.cntd.ru/

4, AKa)IeMI/IH GOOgle ITouckoBas cuctema 10 IMOJHBIM TEKCTaM HAaYYHbIX

nyOyimkanui Becex ¢popmaroB u qucuuiuinH https://scholar.google.ru/

Ilepeyenb HGOPMAMOHHBIX TEXHOJIOTHI U MPOTPAMMHOIO0 00ecreyeHust


http://www.twirpx.com/file/634725/
http://www.twirpx.com/file/71860/
http://www.twirpx.com/file/151237/
https://www.intuit.ru/studies/courses/1123/200/info
https://www.intuit.ru/studies/courses/1123/200/info
http://www.intuit.ru/department/network/pami/
https://www.intuit.ru/studies/courses/1123/200/info
https://www.intuit.ru/studies/courses/1123/200/info
http://www.intuit.ru/department/network/internetprot/
https://www.intuit.ru/studies/courses/1123/200/info
https://www.intuit.ru/studies/courses/1123/200/info
http://www.intuit.ru/department/itmngt/msvirte/
https://www.dvfu.ru/library/
http://elibrary.ru/defaultx.asp
http://docs.cntd.ru/
https://scholar.google.ru/

MecTo pacnoJio:keHust
KOMIILIOTEPHOMH TeXHUKH,
HA KOTOPOM YCTAHOBJIEHO IlepeyeHb NpOrpaMMHOro odecre4eHus

NMporpaMMHoe odecrneyeHue,

KOJIHYIECTBO paﬁotmx MECT

— Microsoft Office Professional Plus 2016 — odwucHbIi
IIaKeT, BKJIIO‘IaIOH_[I/Iﬁ IporpaMMHOC olecneueHue JJISL
paboThl C pa3IMYHBIMU THUIAMHU JOKYMEHTOB (TEKCTaMH,

AJICKTPOHHBIMU TaONHIIaMH, 0a3aMU JaHHBIX U JP.);

— 7Zip 9.20 - cBoOOAHBINA (HAIOBBIA apXHUBATOP C
KommnbroTepHblit Ki1acc BBICOKOM CTETICHBIO C)KATHUS IaHHBIX;
kapenpsl E 725, E 727 — ABBYY FineReader 11 - nporpamma ajsi ONTHYECKOTO

pacro3HaBaHUsl CUMBOJIOB;

— Adobe Acrobat XI Pro — naker nporpamm Juisi Co31aHHs
U TIPOCMOTpa 3JEKTPOHHBIX yOnukanuii B popmare PDF;
— Multisim — 10,1-14,1 - makeT nmporpamm Jyist CO31aHuUs

N uccnegopanus QJICKTPOHHBIX CXCM

METOINYECKHE YKA3ZAHUA 11O OCBOEHNIO JUCIITUTTJIMHBI

JInst u3ydeHusi TUCHUIUIMHBI « JEKTPOHUKAY) O00ydarolmeMycs MmpeaiararoT-
Csl JIGKI[MOHHBIE, NpakTuyeckue 3aHAThsA. O0s3aTelIbHBIM 3JEMEHTOM SIBISETCS
Tak)Ke caMoCTosITeNbHas padoTta. M3 ob6mmx yueOHbIx 4acoB 220 4acoB OTBOAUTCS
Ha CaMOCTOSITENIbHYIO pa0oTy CTyAeHTa. B pamkax 4acoB, BBIJEICHHBIX Ha CaMoO-
CTOSATEIBbHYIO PabOTy, CTYACHT JOJIKEH MPOU3BOAUTD MOATOTOBKY K PEHTHHTOBBIM
¥ 3a4€THBIM MPOBEPKAM, a TAK)KE M3ydaTh TEMBI, OTBEJACHHBIC TIPETOIaBaTesieM Ha
CaMOCTOSITENIbHOE H3ydeHHe. [loMHMO pazmUYHBIX METOIMYECKHX YyKa3aHUH U
CIHMCKa PEKOMEHAYEMOM JUTEepaTyphbl OOYUAIOLIUICS TOJDKEH OOCYX AaTh BO3HH-
KaloIlle y HEero BOTPOCH Ha KOHCYJIbTAIMAX, HA3HAUYAEMBIX TPENO0/1aBaTeIIeM.

[IpumepHOe pacripeneseHHe 4YacoB CaMOCTOSATEIBHOW pabOThl, KOTOpPbHIE
CTYAEHT JI0JKEH OTBOJUTH HAa TOT WJIM UHOM BUJ 3aHATUMN: 3aKpEIJICHUE JIEKIIMOH-

Horo matepuaina — 107 4., moaroroBka K npaktudeckuM 3aHsatusm —100 4., moaro-



TOBKa K 3k3aMeHy — 13 4. Tem He MeHee, yuuTbIBasi OCOOEHHOCTH KaXKIOrO CTY-
JICHTA, YKa3aHHBIE YaChl MOTYT BapbUPOBATHCS.

JIMCIMIUIMHY PEKOMEHIYETCsl M3y4aTh MO IJIaHy 3aHATUd. OOydaromuics
JIOJKEH CBOEBPEMEHHO BBIIIOJIHATH 33JJaHUs, BBIJJAHHBIE HA IIPAKTUYECKUX 3aHATH-
AX ¥ 3al0UIIaTh KX BO BPEMS 3aHATHI WM HA KOHCYJIbTALIUH.

[Ipu mOArOTOBKE K JIEKIUAM 00yYarOIUiCs U3y4yaeT IlaH JEKIUOHHOTO Ma-
TEepHUaJIa, PEKOMEHJOBAaHHYIO U JIOIIOJIHUTEIBHYIO JIUTEPATYPY.

K sk3ameny oOy4aroniuiicst TOJKEH OTYUTATHCS MO BCEM MPAKTHYECKUM 3a-
HATHSAM. TeMbl, pACCMOTPEHHBIE Ha JICKIIMOHHBIX 3aHATUAX, HO HE OTPAKCHHBIC B
IPAKTHYECKHUX PabOTax 3aKpEIUISIIOTCS 00yUYarOUIMMCs BO BPEMsI CaMOCTOSATEIbHON
paboTHI.

[Ipu moAroToBKe K 3K3aMEHY HEOOXOJIMMO MOBTOPUTH y4eOHBIA MaTepual,
UCIIOJIb3Ysl KOHCIIEKT JIEKUUW, OCHOBHYIO M JOIOJHHUTEIBbHYIO JIUTEPATypy, IpH
HEO0OXOIMMOCTH NOCEIIATh KOHCYJIbTAllMH. DK3aMEH MPOCTABIISIETCS 110 Pe3yJIbTa-

TaM PEUTHUHL.



[Tpunoxenue 1

MMHUCTEPCTBO OFPA3OBAHMS 1 HAYKU POCCUMCKOMN ®EIEPAIIUM
denepanbHOE rOCYJapCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO0 00Opa3oBaHUs
«/laibHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET)

(IBOY)

NHXEHEPHAA HIKOJIA IB®Y

YYEBHO-METOJUYECKOE OBECIHEYEHUE CAMOCTOSITEJIbHOM
PABOTbBI OBYYAIOLHINXCA
M0 JUCHUILUIUHE «DJIEKTPOHUKA»
HanpagJieHue NoAroToBKu
11.03.02 MupoKkOMMYHUKAIIUOHHBIE TEXHOJIOTHU M CUCTEMBbI CBSI3H
dopmMa NMOATOTOBKHU 3204YHAS

BaaauBocToK
2016



Ilnan-rpadguk BoINOJHEHHSI CAMOCTOSITEIbHON Pad0THI N0 TUCHUILINHE

Ne | lata/cpokmn BbI- | Bun camocrositesbHoi | [Ipumepnble ®opmMa KOHTPOJIA
1/n | NoJIHeHust padoThI HOPMbI BpeMeHHU
HA BBINOJIHEHHE

1. |3 kypc 3akperuieHue  JICKIUOH- | 63 [IpoBepka KOHCHEK-
HOT'O MaTepuasa TOB

2 3 Kypc Breimonnenue mnpaktuue- | 60 [IpencraBnenne  OT-
CKUX paboT 4YEeTOB

3 3 Kypc Kypcogas pabora o4 3ammra  KypcoBOTO

MPOEKTa
4 3 Kypc [ToaroroBka k 3auery 30
5 3 Kypc [ToaroroBka k 3k3ameny | 13 DK3aMeH

PexoMeH1auM 110 caMOCTOSATEIbLHON padoTe CTY/IeHTOB
YcnemHoe 0CBOCHNE TUCIUIUTMHBI OCHOBBIBAETCS HA CUCTEMATUYECKOM TIO-
BCeHEBHOU paboTe oOyuaromerocsa. CaMmocTosTenbHasE paboTa MpeAnoiaraeT pa-
00Ty ¢ TUTepaTypoil, HOpPMATHBHBIMU TOKyMEHTAMH, HHTEPHET-PECypCaMu, Mpe-
JIOKEHHBIMHU TpenojaBaTesieM, a TaKkKe MOCEUIeHHe KOHCYJIbTalui, IPOBOIUMBIX
npenoaaBareneM. CucreMaTu3alus MaTepraia MOXKET MPOBOJUTHCS B BHUIE KOH-
CHEKTOB, TAOJMYHOM BapHaHTEe U JPYTUMHU CHOCOOaMH, yIOOHBIMH AJid 0Oydaro-

merocs.

MeTtoanuyeckue yKa3aHus 110 MOAr0TOBKeE K IK3aMeHY

OOyuaromuiics TOJKEH CBOEBPEMEHHO BBINOJHATH 33/1aHUA, BbIIAHHBIE Ha
MPAKTUYECKUX 3aHATUAX WM 3allUIIaTh UX BO BPEMsS 3aHATUN WJIM HA KOHCYJIbTa-
1005078

JIJist MOATOTOBKM K MPaKTUYECKUM 3aHATUAM paboTaMm TpeOyeTcsl U3ydeHue
JIEKIIMOHHOTO MAaTepHala, YBEPEHHOE 3HAHUE OTBETOB HA KOHTPOJIbHBIE BOIPOCHI
JUIS 3aKperuieHus: Matepuaia. J{s BEIMOTHEHHs MPaKTHUYEeCKUX paboT M MOArOTOB-
KM MX K C/1a4€ BO3MOXKHO MCIIOJIb30BAaTh B KaUE€CTBE BCIIOMOTATEIbHOM JIUTEPATY-

pBL.

K xonimy 3 kypca oOyd4arOmiuiicsi TOHKEH OTYUTATHCS MO BCEM IMpaKTHYe-




CKHUM 3aHATHAM. TeMBI, PACCMOTPCHHBLIC HA JICKIUOHHBLIX 3aHATHUAX, HO HC OTpa-
JKCHHBIC B IMPAKTHYCCKUX pa60TaX, 3aKpPCIIAOTCA O6Y‘I&IOHIPIMHCH BO BpEM: Ca-

MOCTOSITEJIbHON paOOTBHI.

TpeboBanus Kk npeAcTABICHUIO U 0()OPMIIEHHIO Pe3yJIbTATOB CAMOCTOATEIb-
HOI1 padoThI

Pe3ynbTaThl caMOCTOSITEILHON PabOTHl CTYAEHT BBIMOJHSAET B BHJE MUCH-

MEHHBIX OTYETOB, COAECPKAHUE KOTOPHIX ONPEETACTCS METOIUUECKUMH YKa3aHU-

SIMH K COOTBETCTBYIOIIEH MPaKTHIECKON padoTe.

Kpurepun oieHKH BBINOJHEHUS CAMOCTOSITEIbHOI padoThI
Kaxxgast mpaktudeckas paboTa OIlEHUBAETCS OTAEIBHO.
1. 8-9 6amioB BHICTABIACTCS CTYNEHTY, €CIH CTYACHT BBIIOJHUI BCE ITyHKTHI
3agaHuil. @aKkTHUYECKUX OMIMOOK, CBSI3aHHBIX C MIOHUMaHUEM IPOOJIEMBbl, HET; rpa-
¢uuecku paboTta opopmiieHa npaBuiibHO. [Ipu 3amure CTyIeHT OTBEYaeT Ha BCe
BONPOCHI IPETOAaBaTES.
2. 7-8 - OamioB — paboTa BBHIMOJHEHA MOJHOCTHIO; MOMyIieHO He Oonee 1
OIIUMOKYU TPY BBHIMIOJTHEHUN 33JJaHUIl WK OJHA-ABE OIHMOKH B odopMIIeHHH pado-
Tol. [Ipy 3ammuTe CTyA€HT OTBEYaeT Ha BCE BOIIPOCHI MPENOJaBaTEs.
3. 6-5 G6annoB — paboTa BBIMIOJIHEHA MOJTHOCTHIO. JomyieHo He Goiee 2 omiu-
OOK B BBIMOJHEHUH 3aJlaHuil Wi oopmiieHnH padoTel. [Ipu 3amure CTyIeHT He
oTBeyaeT Ha 1-2 Bompoca nmpenoaaBaTessi.
4, 4-3 6amna - PabGota BeinosiHeHa. [lomyiiieHo Tpu win 0oJiee TpexX OUIMOOK B
BBIMIOJIHEHUH 331aHUN UM B odopMiieHnH padboTsl. [Ipu 3ammre cTyAeHT He OTBe-

yaeT Ha 2-3 Bompoca npenogaBaTes.



[Tpunoxenue 2

MUWHHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUICKOM ®EJIEPALIMU
denepaiabHOE TOCYJAPCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO 00Opa30oBaHuUs
«/{aabHeBOCTOUYHBIN (eepaibHbIN YHUBEPCUTET»

(IBOY)

NHXEHEPHAA HIKOJIA IB®Y

®OH/J ONEHOYHBIX CPEJCTB
M0 JUCHUILUIHHE «DJICKTPOHUKA»
HanpasJieHue noAroToBKu
11.03.02 UupoxkoOMMYHUKAIIUOHHBIE TEXHOJOTHU U CUCTEMbI CBSI3H
®opmMa MOATOTOBKH 3204HAS

BaaauBocToK
2016



MMacnopt ®OC

Kon u ¢popmyiuposka Jtanbl GOpMHPOBAHMA KOMIIETEHIIMHU
KOMIIeTCHIIUH
MK-3 — crocoGHOCTBIO | 3pact IIPUYUHBI HeCTa6I/IJ'IBHOgTI/I [IapaMeTpPOB HCIOJIb3Yye-
OCYIIECTBIATE  MOHTAX, MBIX JIEKTPOHHBIX IPUOOPOB
HaJlaJIKy, HACTPOWKY, pe-
TYITHPOBKY, OTIBITHYIO | Veer OpraHM30BaTh U OCYIIECTBUTH IPOBEPKY TEXHUYE-
MPOBEPKY PABOTOCTIOCO6- CKOT'O COCTOSIHMSI M OLICHUTh OCTATOK pecypca
HOCTH, WMCIIBITAHMS U Clia-
4y B D3KCIUIyaTallUIO Co-
. TEOPETUYECKMMH U JKCIIEPUMEHTAIBHBIMM METOJa-
OPY)KEHUH, CpEACTB U
. Bimageer | MM ucClIenOBaHMS C LENIbI0 OCBOCHHSI HOBBIX IIEp-
o0opyoBaHus CceTell u .
. CIIEKTUBHBIX TEXHOJIOTUN
OpraHu3anuil CBsI3U
3Ha€T METPOJOTMYECKUE TPUHLUIBI M BIAJIEET
3naet HaBbIKAMU MHCTPYMEHTAJIbHBIX WU3MEPEHUH, UCIIOIb-
OIIK-2 — CrHocoGHOCTBIO 3yeMbIX B 00JIaCTH MH(POKOMMYHHKAIIMOHHBIX TEX-
peuars craHgapTHbIE 3a- HOJIOTHHU U CUCTEM CBs3HU
nauv  IpodeccHOoHATBEHON YMEThb COCTaBUTh 3asBKY Ha 000pyJI0BaHUE, U3MEPH-
ACATCIPHOCT Ha OCHOBC Veer TEJIbHBbIE YCTPOWCTBA M 3aIllaCHBIE YaCTH, ITOATrOTO-
MH()OPMAUOHHON 1 GUO- BUTh TEXHUYECKYIO IOKYMEHTAIMIO HA PEMOHT U
JMOTPapUUECKON KyIbTY- BOCCTaHOBJICHUE PaOOTOCTIOCOOHOCTH
ppl C IPUMEHEHHWEM HH-
(OKOMMYHUKAITMOHHBIX
TEXHOIOTHH M C y4eTOM HaBpikamMu moCTpoeHMsI aJeKBaTHOW MOJENH, HC-
OCHOBHBIX TPGV6OBaHHH Braneer 10JIb30BaHKE €€ B JAJIbHEUIIEM IIPU PElICHUU 3a/1a4
MHOPMAIMOHHOH  6e3- CO3JIaHUSI M OSKCIUTyaTallid HHPOKOMMYHHUKAIIHOH-
OnacHoCTH HOro 000pyIOBaHUS
Ne | KonTponupyemsie pa3ieibl Koppr 1 aramnst OneHouHbIE CpECTBA
1/ / TeMBbI TUCITUTIINHBI dbopMupoBaHUS TEKYIINI MIPOMEKYTOUHAS
I KOMIIETEHIIUI KOHTpPOJIb aTTecTanus
OnemeHTHass 0a3a coBpe- 3HAeT DK3aMeHaIMOHHbIE
MEHHOH JIEKTPOHUKH. Huckyccns BOIIPOCHI, TECT
. (ITP-1)
Kpucrannuueckast pemérka.
WonHble, KoBaIEHTHBIE Me- | OITK- | YMECT KypcoBoii nmpoekt | Dx3aMeHalMOHHbIE
1 BOIIPOCHI, TECT
(rnaBa 1)
TAUNTAYCCKUE W MOJIEKYJISIp- | 2 (TTP-1)
Hble KpHCTAIITBI, JedeKTHI. Brnageer | KypcoBoii mpoekT | Dk3aMeHallMOHHbIE
(rnaBa 1) BOITPOCHI, TECT
OnemMeHbl 30HHOM TEOpHUH (ITP-1)
TBEPAOIO Tela,




OHEpPreTu4eckue  ypOBHHU
3JIEKTPOHA B H30JIMPOBAH-
HOM aToMe.. JIeJICHNE Tel Ha
METaIIbl, TUAJICKTPUKH U
HOJYIIPOBOHUKH., TIOHSITHE

0 JIbIPKax.

3oHHBIE JguarpaMMsbl. ['eHe-
parus 1 peKOMOMHAIIMS HO-
cuteneit 3apsgoB. Craru-
CTHKA DJIEKTPOHOB M JBIPOK
B IOJYIIPOBOJHUKAX, CTa-
TUCTUKA 3JEKTPOHOB B Me-
taymrax. [lonBMXKHOCTE CBO-
OOJIHBIX HOCUTENEH 3apsja.
DJIEKTPONPOBOJAHOCTh  TO-
JYNPOBOAHUKOB U MeETall-
JIOB. SIBJICHHE CBEPXIPOBO-
auMoct. CoOOCTBEHHBIH U
MPUMECHBIE  TOJYIPOBO/JI-

HHUKH. 30HHEIC AuarpaMMbl.

30HHBIE JMarpaMMbl KOH-
TaKTa TIOJTYTIPOBOTHHUK-
HOJIYIIPOBOTHUK (amek-
TPOHHO-/IBIPOYHBIA  TIepe-

Judpdy3noHHbIT U

JpeihOBBIN TOKH B IEPEX0-

X0J).

ne. Marematudeckass Mo-
JeNNb  MI€aTU3UPOBAHHOTO
nepexoja. bapeepHas U
mubdy3noHHass ~ EMKOCTH.
@u3nyecKkue NpoLECCH B
nepexopax. Ilepexon me-

TaJlJI MOJTYIIPOBOJHUK.

OIIK-

3HaET

Huckyccus

DK3aMeHaIMOHHbIE
BOIIPOCHI, TECT
(I1P-1)

yMeeT

KypcoBoii nmpoekT

(rmaBa 1)

OK3aMeHAINOHHBIE

BOIIPOCHI, TECT
(ITP-1)

BIaacCT

KypcoBoii npoekt
(rnaBa 1)

DK3aMeHaI[MOHHbIE
BOIIPOCHI, TECT
(I1P-1)

[TomynpOBOTHUKOBBIE  THO-

[1K-3

3HACT

Huckyccus

OK3aMeHaIllMOHHEIE




bl

BOIIPOCHI, TECT

(TTP-1)
BeinpsiMutensHbIe  THOJBI, =
yMeer KypcoBoii npoekt | Jk3aMeHalIMIOHHbIE
BAX nwonma, pabGoume wu BOIIPOCHI, TECT
(rnaBa 2)
(TTP-1)
npeJienbHbIe napameTpbl -
Biazneer | KypcoBoii mpoekT | Dxk3aMeHalnoHHbIE
AUO0Ja, KIIIOYEBBIE M 4Ya- (rnaBa 2) BOIIPOCHI, TECT
CTOTHBIE CBOMCTBA IMO/IA. (ITP-1)
[TomrynmpoBOIHUKOBBIE THO-
bl
CTaObuIuTpOHBI,
UMIyJIbCHBIC,  TYHHEIb-
HbIE, 0OpaIIEHHbBIE UOIBI,
cBeTo- U (GOTOAMOIBI, HX
napameTpsl U o0yiacTu
npumenenus, BAX. Cra-
TUYECKHE M JUHAMUYe-
CKHE MOJENHU nony-
MIPOBOIHUKOBBIX JTHOJIOB.
_bunonspusie u mnonesbie 3HaeT DK3aMeHaI[MOHHBIE
HAuckyccns BOIIPOCHI, TECT
TPAH3UCTOPBI (ITP-1)
[IpyHIMAII NEUCTBHA, PEXKH- yMeeT KypcoBoii npoekT | Dx3aMeHaLMOHHbIE
BOIIPOCHI, TECT
MBI pabOThl U PA3HOBHUIHO- (rnaBa 3)
(TTP-1)
cru BIIT. OcHoBHBIE CXEMBI Biageer | KypcoBoii mpoekT | DK3aMeHalMOHHEIE
pximoueHuss bBIIT, gacrot- (rmasa 3) BOIIPOCHI, TECT
(TTP-1)

HBIC U KJTFOUEBEIC CBOMCTRBA.
OCHOBHBIEC CXEMBI BKIIIOYE-
Huga BbBIIT, yacToTHBIE H
KJIFOYEBBIC CBOU-
cTtBa.CTaTuyecKkue Xxapakre-
PUCTUKU B COOCTBEHHBIX, -
U Yy-mapaMmeTpax, cTaThue-
CKHE W IWHAMHYECKHE MO-

nemu BIIT.




IloneBbie TpaH3UCTOPBI C
YIPABJSIIOLUM [IEPEXOI0M,
C H30JMPOBAaHHBIM 3aTBO-
pPOM, C BCTPOCHHBIM WM HH-

AYUHUPOBAHHBIM KaHaJIaMHU.

[udpoBbie MEKPOCXEMBI
OCHOBHBIE JIOTHYECKHE
¢dbyakuun. Jlornueckue
AJIEMEHTBI, UX CTaTUYECKHE
XapaKTEpUCTHKU U Mapa-
meTpbl. Cepuu JID, 6a3oBbie
snementsl TTJI, 3CJI,
NNJI, MOII cepuii, nx
CPaBHMUTEJIbHBIE TAPAMETPHI
u ocobennoctu. Ilpumene-
Hue JID s moctpoeHus
reHepaTopoB, OAHOBUOpa-
TOpPOB, POPMUPOBATENEH.
AHaJIOroBbIE MUKPOCXEMBbI
OnepanroHHbIE YCUITUTENN
— CTPYKTYpHBIE CXEMBI, OC-
HOBHBIE ITapaMeTPhI U Xa-
PaKTEpUCTUKH, Pa3HOBH/I-
HOCTH, IPUMEHEHHUE.
AHaJoroBble KOMIapaTOpsI
HaIpsHKSHUS,
NIEPEMHOXKHUTEH,
KOMMYTaTOPBI.
Pacnipenenenve noreHnna-
JIOB B INIOCKOM JIMOJE. 3a-
KOH CTENEHHU TPEX BTOPBIX.
Pu3nYeECKUe MPOLECCHI B
TPEXDIIEKTPOAHON JIaMIIE,
pacripeielieHue KaToIHOTo

TOKa, ICUCTBYIOILIHE.

[1K-3

3HACT

Huckyccus

OK3aMeHAINOHHBIE

BOIIPOCHI, TECT
(ITP-1)

yMeeT

KypcoBoii nmpoekT

OK3aMeHAIMOHHBIE

BOIIPOCHI, TECT
(ITP-1)

BIaacCT

KypcoBoii npoekt

DK3aMeHaI[MOHHbIE
BOIIPOCHI, TECT
(T1P-1)




DeKTpudecKuil pazpsi B
razax. Tueronmi paspsia.

["a3opa3psanbie NpuOOPHI.

IlIkana oueHUBaHUA YPOBHSA C(POPMHPOBAHHOCTH KOMIIETEHIUMN

Koxa u ¢pop- | dranbl popmMupoBaHus KoMmime- KpHUTepuu noKa3zareJiu o0aJ-
MYJHPOBKa TCHIHHU JIbI
KOMIIETEeH-
110701
[1K-3, OcHoBHbIe (u3H- | 3HAHHE OCHOBHBIX 3HAaHHE TUIIOB U 45-
OIIK-2 YEeCKHUE MpolLec- INPUHLUIIOB IOCTPO- | pa3HOBUIHOCTEU 64
3HAcCT CBI, IPOUCXOSI- | CHUSI MOIYIIPOBOI- aKTUBHBIX MPe00-
(Oporo- | mme B moaynpo- | HUKO- pa30BaTEIbHbBIX
BBII BOJIHUKOBBIX Ma- | BbIX,BAKYYMHBIX U 3JIEKTPOHHBIX ITPO-
YpOBEHp) | TEPHAlax U B Ba- | ras0paspsiHbIX IPU- nOOpOB.
KyyMe .. COBpe- 00poB.
MEHHBIX
YMeHue ucnonb3o- YMEHHE YUTaTh 65-
BaTh HOPMATUBHYIO U | UEPTEKHU U cXeMbl, | 84
™M HCIIOJIb30BaTh
eet IIPaBOB pIo JIOK N}II:})I I;HI/IC 3KCIEpHU |
(po- HOPMaTHBHYIO paBoBy Y ™ p
TalUI0, PETVIAMEHTH- | MEHTAJIbHO Ipeje-
JABUHY- IMPpaBOBYIO JOKY-
PYIOLIYIO 3KCILTya- JIATh XapaKTepHu-
ThIi) MEHTAlLIHIO,
TalUI0 3JIEKTPOH- CTHKHU pUOOPOB.
HBIX TpUOOPOB.
piajeer | [IpaBHiamMu oKc- Meromamu uccienoba- | Pacuérom mapamer- | 85-
(BBICO IUTyaTaluu dJIeK- HUS ¥ OTIPEICIICHUS POB MPUOOPOB 110 100
. TPOHHBIX TPUOO- napamMeTpoB IPUOOPOB | DKCIIEPUMEHTAIHHBIM
K1) poB XapaKTePUCTUKAM

MeToauueckune PEKOMEHIAIUH, OIIPECACIAIOIINE MTPOLUCAYPHLI OICHUBAHUA

pe3yabTaToB OCBOCHHUA TUCIHUIIJINHBI

OueHo4YHBbIE CPeACTBA IS IPOMEKYTOYHOM aTTecTalun

[IpomexxyTouHass arrectanusi OOydYarOIIMXCS SIBISETCS oOsi3aTenbHOM. Jms
MOJTYYCHUS TIOJIOKHUTEIIbHON OIIEHKHM Ha dK3aMEHE HEOOXOJIMMO 3allUTUTh KypCO-
BYIO paboTy, MOTYYUTH MOJIOKUTEIHHBIC OIICHKU HA MTPAKTUYCCKUX 3aHATHSIX.

OueHoYHbIE CPeICTBA ISl TEKYLIeHd aTTecTaluu
IlepeyeHb BONPOCOB HA IK3aMEH

10 ANCHUIIIINHC <(3J'IGKTpOHI/IKa»

1. Oco0eHHOCTH aHAJIOTOBBIX CUTHAJIOB.
2. KBaHTOBaHHE aHAJIOTOBBIX CUTHAJIOB.
3. CrocoOsl mnpeacTaBiieHUs U(PPOBBIX CUTHAIOB.




&

[ToxoneHus 31eMEeHTHOMN 0a3bl TEKTPOHUKHU.
OO6nacTu TpUMEHEHUS PE3UCTOPOB.

[Tonpaznenenue MaTepuanoB, MPUMEHSEMBIX B 3JIEKTPOHUKE, IO BETUUHHE
IPOBOAUMOCTH.

7. CoOCcTBeHHBIE TOTYTIPOBOIHUKH.

8. JloHOpHBIE MOIYIPOBOTHUKH.

9. AKIENTOpHBIE MOTYIPOBOTHUKH.

10.[TapameTpsl pe3UCTOPOB.

11.CgoiicTBa pe3UCTOPOB Ha Pa3IMYHBIX YACTOTAX.
12.ITapameTpsl 1 0COOCHHOCTH KOHIEHCATOPOB.
13.06pa3zoBanue p — N nepexoja.

14.PaBHOBECHOE COCTOSIHHE P — N TIepexoa.

15.ITpsimoe BKITtOUEHHKE P — N Mepexoa.

16.006patHOE BKIIFOUCHHE P — N TIepexoa.

17. Tunsl nepexo 0B B NOJYIPOBOJHUKAX.

18.CBoiicTBa BHIMPSIMHUTEIBHBIX THOIOB.

19.TTapameTpbl BEIIPSIMUTEIIBHBIX THOOB.
20.BTopuuHble NCTOYHUKY TTUTAHHUSL.
21.0aHO0MO0TyIepUOIHBIE BHITTPSIMUTEIH.
22.JIByX1IOJTyTIEPUOTHBIE BEIIPSIMUTEIIH.

23. TyHHENbHBIC TUOJIBI.

23. OOpaiéHHble TUOIbI.

24 Tlpunnuun paboTel CTAOUIUTPOHA.

25.1TapameTpsl CTaOUIUTPOHA.

26.[Tpunnumn paboTel OUITOSIPHOTO TPAH3UCTOPA.
27.CxeMbl BKJITIOUEHHUSI OUTTOJIIPHOTO TPAH3UCTOPA.
28.CTtaT4ecKue XapaKTepUCTUKH OUTIOISIPHOTO TPaH3UCTOPA.
29.ITpunnmn paboThl TOJEBBIX TPAH3UCTOPOB.
30.Pa3HOBUIHOCTH MOJICBBIX TPAH3UCTOPOB.

31.Pexxumbl pabOTHI MTOJIEBBIX TPAH3UCTOPOB.
32.IlepenaTouHble XapaKTEPUCTHKH TOJEBBIX TPAH3UCTOPOB.
33.BrIxogHbIe XpaKTEPUCTUKH MOJIEBBIX TPAH3UCTOPOB.
34.1TapaMeTpsl MOJEBBIX TPAH3UCTOPOB.

35.[Ipunnumn paboTel TUPUCTOPOB.

36.BosbT — amniepHbIe XapaKTepUCTUKH TUPHUCTOPOB.
37.ITapaMeTpsl yCUITHUTEIEH.

38.YacToTHbIE ¥ aMIUTUTYAHBIC XapAKTEPUCTHKU yYCUIIUTEIICH.
39.006patHas CBS3b B YCHIIUTESIX.

40.Tunsl 00paTHOMN CBS3H B YCHIIUTENSX.
41.YcunuTeabHbIN KacKaj Ha OUTIOISIPHOM TPaH3UCTOPE.
42.3ananue pabouel TOUKH YCUIUTEILHOTO KacKaja.
43.CBoMCTBA ONEPALIMOHHBIX YCUIUTEIEH.

44 Bnusnue OC Ha napametpsl OVY.
45.1uBeptupyromas cxema BkirodeHus OY.
46.Heunseptupytomas cxema BkJItoueHus OY.

o o



47.Cymmarop Ha OVY.

48.TIpuHIHIIBI TOCTPOSHUS TEHEPATOPOB.

49. ABTOTEHEpATOP HAa OUMOJISIPHOM TPAH3UCTOPE.

50.ITpumepsI Liemielt 0OpaTHOM CBSI3U aBTOT€HEPATOPOB.

51.0OcHoBHbIE JOoTHYecKre QYHKITUH.

52.Cratnyeckue xapakrepuctuku JI3.

53.Cratnueckue napamerpsl JID.

54.]lunamuyeckue napamerpsl JI19.

55.Knaccudukarus cuctem 3J1eMEeHTOB.

56.bazoBsrit anemenT TTJI TeXHOIOTUM ¢ TPOCTHIM HHBEPTOPOM.

57.bazoBsrit anemeHT TTJI TEXHOIOTUM CO CIIOKHBIM HHBEPTOPOM.

58.9nement TTJI ¢ TpeMs cOCTOSSHUSIMU Ha BBIXOJIE.

59.IIpumenenue snemeHToB TTJI ¢ OTKPBITHIM KOJIEKTOPOM.

60.ITapametpsl u ocobennocT npumeHerust TTJI aneMeHToB.

61./IBmkeHne cBOOOIHBIX 3JEKTPOHOB MO/ ICWCTBUEM SJICKTPUUECKOTO U Mar-
HUATHOTO TOJIEH.

62.3akoH cTeneHu TPEX BTOPHIX. AHOHAS XapaKTepUCTHKA THOA.

63.Omuccusi AIEKTPOHOB B BakyyMe. Bubl amuccumu.

DK3aMEHaIMOHHbIA OWJIET COAEP>KUT TPH BOIPOCA — OAUH M3 MEPBOIO
paszaena Kypca «DJIEKTPOHHKa» M JIBa BOIPOCA U3 BTOPOro pasneina. Takum
00pa3oM CTYJIEHT JOJKEH MOKa3aTh 3HAHUA U (PU3NYECKHUX MPOLIECCOB, UC-
MOJIb3yeMbIX B pabOTE 3JEKTPOHHBIX MPUOOPOB, U XapaKTEPUCTHK, Mapa-
METPOB MPUOOPOB U OCOOEHHOCTEN UX TPUMEHEHHUSI.

[Tpumepsl SK3aMeHAIMOHHBIX OMIIETOB
DK3aMeHaIMOHHbIN oueT Ne 1mo DneKTpoHuKe

1. OcoOEHHOCTH aHAJIOTOBBIX CUTHAJIOB.

2. Pexxumbl paboThI OUIIOISIPHOTO TPAH3UCTOPA.
1. JIBuxeHue CBOOOIHBIX AJIEKTPOHOB MO JEHCTBUEM DJIEKTPUIECKOTO U Mar-
HUTHOTO TTOJIEN.

DK3aMeHaIMOHHbIN OmeT Ne 1mo DIeKTpoHuKe

1. OcoOEeHHOCTH aHAJIOTOBBIX CUTHAJIOB.

no

PexxuMbl paboThl OUTIONIIPHOTO TPAH3UCTOPA.
3. 3akoH cTeneHu TPEX BTOPHIX. AHOAHAS XapaKTepUCTHUKA TUOA.

DK3aMeHaIMOHHbIN OmteT Ne 1Mo DieKTpoHUKe

1. TTokosieHHst 7IEMEHTHOM 0a3bl ATCKTPOHUKH.
2. Pexxumbl pabOTHI TTOIEBBIX TPAH3UCTOPOB.



3. DMuccus AIeKTPOHOB B BakyyMe. Buibl amuccum.

TecTbl MO ANCIHHUIIJINHE «3JIGKTPOHI/IK3»

Paznen 1. Kpucranimueckoe CTpoeHre TBEPAOTO TeNa
Ha xakuX paccTOSIHHSIX BO3HHKAIOT CWIbl npuTsokeHus (frp) mexay atomamu u
MOJIeKyJIamMu?
1 — Ha MaJIBIX;
2 — Ha OOIBIINX;
3 — HE 3aBUCHUT OT PacCTOSHUS;
4 — TaKue CUJIbl HE BOSHUKAIOT.
Ha kakux paccTOSIHUSX BO3HHMKAIOT CHIIBI OTTaimkuBaHus (for) Mexay atomamu u
MOJIEKyJIaMu?
1 — Ha MaIpBIX;
2 — Ha OOJIBIIINX;
3 — HE 3aBUCHT OT PaCCTOSHUS;
4 — TaKkue CUJIbl HE BO3HUKAIOT.
Kakoe 3HaueHue mpUHUMAET SHEPTUsl B3aUMOJCHCTBUS MEXIy aTOMaMu U MoJie-
KyJIaMd B PaBHOBECHOM COCTOSIHWHU, KOTJIa PaBHBI CHJIbI MIPUTSXKEHUS U OTTAJIKU-
BaHUs MEX1y HUMH?
1 — sHeprus MUHUMAJIbHA;
2 — dHEprus He 3aBUCUT OT COOTHOLICHMSI 3TUX CUJT;
3 — ’Heprusi MakCUMaJibHa
Kakoe cooTtHomenne mexnay cwiamu orrankuBanus (for) m mputsokenus (frip)
JIOJKHO BBITIOJIHSITHCS JJIsI BOSHUKHOBEHHS KPUCTAIUTUIECKON CTPYKTYphI?

1 — fop = for;
2 — fop > for;
3 — fup < for;

4 — nipu mroOoM cooTHoIeHuH Mexay frip u for.

Kakyro cTpykTypy uMeeT TpaHCIsIHOHHAs peméTka bpass?

1 — npou3BOIBLHYIO;

2 — peryJsIpHyIO B HalpaBJIeHUH TPEX MPOCTPAHCTBEHHBIX KOOPAUHAT;
3 - peryisipHyIo B HalpaBJE€HUH JIBYX MIPOCTPAHCTBEHHBIX KOOPAUHAT;
4 - peryJsipHYIO B HaIpaBJIEHUU OJHOW ITPOCTPAHCTBEHHON KOOPIMHATHI.
Kakue atombl pacronararorcs B y3iax pemetku bpasa?

1 — ogHOTO THIIA;

2 — TOJBKO TPYNIIBI Pa3HBIX ATOMOB;

3 — aTOMBI pa3HOTO THUIIA.

Kaknm konrdecTBOM napaMeTpoB ONUCHIBAETCS pemeTka bpass?

1 — ogHUM apamMeTpoM;

2 — 4eThIpbMS NTapaMeTPAMH;

3 — TpeMsl mapaMeTpamu;

4 — mecThIO MapaMeTPAMH.



8. CKOJIbKO y3JI0B UMEET dJIEMEHTapHas sueiKa MPOCTON KPUCTAIUIMUECKON pereT-
Ku?
1 — oguH; 2 — HE UMEET Y37I0B; 3 — OOJIbIIE OJTHOTO; 4 — OOJIBIIIE TECSITH.
9. CKoOJBKO Y3JIOB UMEET dJIEMEHTapHAsl sIMEeUKa CIOKHOW KPUCTALIUYCCKON peméT-
Ku?
1 — onguH; 2 — HE UMEET Y37I0B; 3 — OOJIbIIE OJTHOTO; 4 — OOJIBIIIE TECSITH.
10. Uem onpenensieTcs MoI0KEeHHE JTI000T0 y3/1a KPUCTAITMUYECKON peETKU?
1 — 3amaHUeM IIECTH KOOPJMHAT (TPU YIjla U TPU OCHOBHBIX BEKTOpA TPAHCIIS-
LHH);
2 — 3a1aHUEM TPEX YIJIOBBIX KOOPIAUHAT;
3 — 3a/1TaHUEM HHJICKCOB y3JI0B;
4 — 3agaHeM UHAEKCOB Muiepa.
11. Yewm onpenensroTcsi HapaBJICHUS B KpUCTaLIE?
1 — 3amaHUeM IIECTH KOOPJMHAT (TPU YIjla U TPU OCHOBHBIX BEKTOpA TPAHCIIS-
L(1H);
2 — 3a7aHeM TPEX YTIIOBBIX KOOPIUHAT;
3 — 3aJjaHeM WHJICKCOB HAIPaBJICHUS;
4 — 3aganueM UHAEKCOB Muiepa.
12. Yem onpenensercs IOCKOCTh B KpUCTAILIE?
1 — 3amaHUeM IIECTH KOOPJMHAT (TPU YIjla U TPU OCHOBHBIX BEKTOpA TPAHCIIS-
LK)
2 — 3a1aHUEM TPEX YIJIOBBIX KOOPAUHAT;
3 — 3a/1TaHUEM HUHJICKCOB y3JIOB;
4 — 3amanueM uHJeKcoB Muiepa.
13.Kakoii Bu CBSA3M MEXKIY YaCTHIIAMU XapaKTEPEH JIJIi MIOHHBIX KPUCTAJIIIOB?
1 — cBs13b 32 CUET OOMEHHOW SHEPTUU ATOMOB;
2 — CBsI3b 3a CUET B3aUMOJICHCTBHUS MOJIOKUTEIHHBIX HOHOB C JICKTPOHHBIM T'a30M;
3 — KyJIOHOBCKOE B3aUMOJICHCTBUE Pa3HOMMEHHO 3apsKCHHBIX YACTHIT,
4 — MUCTIEpCUOHHOE B3aUMO/ICHCTBHE.
14 Kakoii Buj CBSI3U MEXIY YacTUIIAMU XapaKTEPEH Jii aTOMHBIX (KOBAJCHTHBIX)
KPHUCTAJUIOB?
1 — cBA3b 32 CUET OOMEHHOW PHEPTUU ATOMOB;
2 — CBSI3b 3a CUET B3aUMOJICHCTBUS TOJIOKUTEIBHBIX HOHOB C DJICKTPOHHBIM Ia30M;
3 — KyJIOHOBCKOE B3aUMOJICCTBUE Pa3HOMMEHHO 3apsKCHHBIX YACTHIL,
4 — OpUEHTAlIMOHHOE B3aUMO/ICHCTBHE.
15.Kakoil BUA CBSI3M M@Ky YacCTHUIAMU XapaKTEPEH ISl METATMYECKUX KPHUCTAII-
JIOB?
1 — cBs3b 32 CUET OOMEHHOM SHEPTUU aTOMOB;
2 — CBSI3b 3a CUET B3aUMOCHCTBHS TOJIOKUTEIBHBIX HOHOB C 3JICKTPOHHBIM I'a30M;
3 — KYJIOHOBCKO€ B3aUMOJICUCTBHE PA3HOUMEHHO 3apPsHKCHHBIX YaCTHIL,
4 — UHIYKITMOHHOE B3aMMOJICHCTBHE.
16.Kakoii BujJ CBSI3M MEXKAY YacTUIIAMU XapaKTEPEeH I MOJICKYJISIPHBIX KPHUCTaJ-
JIOB?
1 — cBA3b 32 CUET OOMEHHON SHEPTUU ATOMOB;
2 — CBSI3b 3a CUET B3aUMOJICHCTBUS TOJIOKUTEIBHBIX MOHOB C 3JICKTPOHHBIM Ia30M;



3 — KyJIOHOBCKO€ B3aUMO/ICCTBUE Pa3HOMMEHHO 3apsSKEHHbBIX YACTHIL;
4 — IUCIEPCUOHHOE, OPUEHTAIMOHHOE, MHAYKIIMOHHOE B3aUMO/ICIICTBHE.
Yem xapaktepusyroTcs aedexTts mo OpeHKennto KpucTamioB TBEPAOTo Tena?
1 — HanMMYMeEM TOJBKO JUCIOUMPOBAHHBIX ATOMOB;
2 — HaTMYMEM TOJIbKO BaKaHCHUIA;
3 — HaTM4MeM U BaKaHCUU U IUCIOLMPOBAHHBIX aTOMOB;
4 — OTCYTCTBHEM M BaKaHCUU U AUCIOUUPOBAHHBIX ATOMOB.
Uewm xapakrepusytorcs aedextsl o LloTTku kpuctanios TBEpIOTO TEna?
1 — HanUYMeM TOJBKO JUCIOLUMPOBAHHBIX ATOMOB;
2 — HAJIMYMEM TOJIbKO BaKaHCHIA;
3 — HAJIMYMEM Y BaKaHCUU U TUCIOIMPOBAHHBIX AaTOMOB;
4 — OTCYTCTBHEM U BaKaHCUU U AUCIOIUPOBAHHBIX aTOMOB.
Ecnu nmpuMecHbIe aTOMBI pacIoyiaratoTcs B y3jax pelIéTKA OCHOBHOIO BEILIECTBA, TO
KaK Ha3bIBACTCSI TAKOW TBEPJIBIA PacCTBOP?
1 — pacTBOp BHEIpEHUS;
2 — pacTBOp U3MEHEHUS;
3 — pacTBOp MPUBEICHUS;
4 — pacTBOp 3aMEIICHUS.
Ecnu npruMecHble aTOMBI PaClOJIAralOTCs B MEKIOY3IINAX PEMIETKM OCHOBHOTO BEIIIE-
CTBa, TO KaK Ha3bIBAECTCS TAKOM TBEPABIA pacTBOP?
1 — pacTBOp BHEpEHMUS;
2 — pacTBOp U3MEHEHUS;
3 — pacTBOp PUBEACHMUS;
4 — pacTBOp 3aMEIICHHUS.
Kak Hanpasnen BekTop broprepca kpaeBoi quciokamuu?
1 — neprneHIuKyISIpHO OCH IUCIOKALINY;
2 — MapayieNbHO OCU AUCIIOKAIUH;
3 — 1Mo/ MPOU3BOJIBLHBIM YTIIOM K OCH IUCIOKAIINH;
4 — o1 MPOU3BOJIBHBIM YTIIOM K AKCTPAIIOCKOCTH.
Kaxk Hanpasnen BekTop broprepca BUHTOBOW JUCIOKALAN?
1 — nepneHuKyYISIPHO OCH TUCIOKALIUY;
2 — MapayieNbHO OCU AUCIIOKAIUH;
3 — O]l TPOU3BOJIBHBIM YTIIOM K OCH JIUCTIOKAIUY;
4 — o1 MPOU3BOJIBHBIM YTJIOM K SKCTPAIIOCKOCTH.
I'ne pacrnonokeHa SKCTPAIIOCKOCTh B TTOJIOKUTEILHOM KpaeBOM AUCIOKAIUN?
1 — B HMKHEW YacTU KPUCTAIIA;
2 — B JICBOM YaCTH KPUCTAIIA;
3 — B BEpXHEH 4acTu KPUCTAIIA;
4 — B paBOil YaCTH KPUCTAJLIA.
['ne pacnonokeHa 3KCTPaIIOCKOCTh B OTPULIATENIBHOW KPAaeBOM JUCIOKALINN?
1 — B HWIKHEH YacTU KpPUCTAIIA;
2 — B JIEBOM 4acTU KPUCTAILIA;
3 — B BEpXHEH 4acTu KPUCTAIIa;
4 — B paBO# YacTU KpUCTaJLIIA.



Kak BenyT ceOsi 0IHOMMEHHBIE KpaeBble TUCIOKAIMU, HAXOAIMECS B OJHOM aTOM-
HOM MJIOCKOCTH?
1 — oHUM HE B3aMMOJEHCTBYIOT;
2 — TIPUTSTUBAIOTCS;
3 — B3aUMOJICHCTBYIOT C TUCIOKALUAMU COCETHUX aTOMHBIX IJIOCKOCTEH;
4 — OTTAJIKUBAIOTCH.
Kak BengyTt ce0s pa3HOMMEHHBIE KpAaeBble JUCIOKAIIMHU, HAXOAAIINUECS B OJHOW aTOM-
HOM MIIOCKOCTU?
1 — oHU HEe B3aMMOJIEHCTBYIOT;
2 — IPUTSITUBAIOTCS;
3 — B3aMMOJICUCTBYIOT C JUCIOKAIUSIMU COCETHMX ATOMHBIX TUIOCKOCTEH;
4 — OTTAJIKUBAIOTCS.
Kak BenyT ce0s aToMbl IPUMECH TTPU HATMYUU BUHTOBBIX JUCTOKAIINI?
1 — nudPyHIUpyIOT OT JUCTOKAIIHIA;
2 — HE B3aMOJICHCTBYIOT C AUCIOKAIIUSIMU;
3 — mubGyHANPYIOT K AUCTOKAIIHIM,
4 — mupyHAUPYIOT IO HAMPABIEHUAM, 3aBUCSALIMM OT Pa3MepoOB aTOMOB IIpUMe-
CH.
C 4em MOTyT B3aUMO/IEMICTBOBATh BUHTOBBIE AUCIOKAIUN?
1 — ToNBbKO MEXKAY COOOI;
2 — TOJBKO C IPUMECHBIMH aTOMaMU;
3 — TOJBKO C APYTUMH TOYCHYHBIMU JIe(heKTaMu;
4 — c mpuMecsMH, C APYTUMH TOUYECUYHBIMHU Je(hEeKTaMu U C APYTMMH BUHTOBBIMU
JTUCITOKALIMSIMU.
Kaxoro Tuna ObIBatOT BUHTOBBIC JUCTOKAITIH?
1 — TOIBKO MOJIOKUTEIBHEIE;
2 — TOJIBKO JIEBBIE;
3 — TOJIBKO OTPHUIIATENBHEIE;
4 — neBbI€ U MPaBBIE;
S — MOJIO)KUTENBbHBIE U OTPULIATENIbHbIE.
30.Y kakux BEIIEeCTB UMEETCS 3alpeIIEHHAst 30Ha B SHEPTETUICCKON Truarpamme?
1 — TOJBKO y MIPOBOHUKOB,;
2 — TOJBKO y MOJTYNPOBOJIHUKOB,;
3 — TOJIBKO Y TUAJIEKTPUKOB;
4 — y IOJIyIIPOBOAHUKOB U IU3JIEKTPUKOB;
S — 3anpeni€HHON 30HbI HET HU Y KaKUX BEILECTB.
31. Kakas u3 Tp€x sHepreTHueckux 30H (MPOBOAMMOCTH, BAJICHTHAS, 3aIPEIIEH-
Hasl) IIOJHOCTHIO 3amonaHeHa npu T=0K?
1 — mpoBOAUMOCTH;
2 — BaJICHTHa,
3 — 3anpeni¢HHasi;
4 — Bce 3aII0JIHCHBI;
5 — BCe MyCThIE.
32. Kakas u3 Tp€x sHEepreTuyeckux 30H (MPOBOJAUMOCTH, BaJCHTHAs, 3alpeIEH-
Has1) MIOJHOCTBIO cBOOOAHBI pu T=0K?



1 — TOABKO MPOBOAMMOCTH;
2 — TOJIBKO BaJICHTHAS,;
3 — TOJBKO 3ampeniéHHas;
4 — POBOAUMOCTH U 3alpeliCHHAas;
5 — BaJICHTHAasi U MPOBOJAUMOCTH.
33. Kakoii xapakTep UMEET SJHEPIeTHYECKUI CIEKTP U30JIMPOBAHHOTO aToMa?
1 — HenpephIBHBII;
2 — TaKOM aTOM HE UMEET SIHEPreTUYECKOro CIEKTPa;
3 — IUCKPETHBIN;
4 — KBa3MHENPEPHIBHBIM.
34. Vmerotcst U HE3aloOMHEHHbIE YPOBHU B SHEPreTHUYECKOM CIIEKTPE H30JUPO-
BAHHOT'O aToma?
1 — He umeroTcs;
2 — AIMCIOTCH,
3 — TaKkoi aTOM HE UMEET SHEPTreTUIECKOTO CIIEKTPa.
35. V3mMeHsAeTCs M DHEPTUsl SJIEKTPOHA MPHU MEPEXOAE MEXKAY aTOMAMHU KPUCTaJ-
JUYECKOU PeETKU Mpy OOMEHHOM B3aMMOICHUCTBUM?
1 — Tako¥ nepexo 1 HEBO3MOKEH,;
2 — HE U3MCHSIETCS,
3 — U3MEHSETCH,
4 — U3MEHSIeTCs TOJILKO NP YBEIIMYEHUHU TEMIIEpaTyphl KpUCTAaJlIA.
36. IIpu Kakux yCIOBUSIX IPOUCXOAUT 00pa30BaHUE SHEPTETUUECKUX 30H?
1 — npy MOBBIIIEHUH TEMITEPATYPHI;
2 — IIpU BO3/I€UCTBUM BHEUIHETO 3JIEKTPUUECKOTO TOJIS;
3 — npu CONMMXKEHUH aTOMOB JI0 PACCTOSIHUM, XapaKTePHBIX JJII KPUCTAILIOB
JTAHHOTO BELIECTBA;
4 — BHEpreTUYECKUe 30HbI HE 00Pa3yrOTCS.
37. OT 4yero 3aBUCUT LIMPHUHA 3aNPEIIEHHON 30HbI?
1 — ot pa3mepoB KpucTasia;
2 — OT TeMIepaTyphl;
3 — OT IPUPOJIBI ATOMA U THUIA CUMMETPHH PEIIETKH;
4 — OT cTeneHu BO30YyXICHUSI aTOMOB KpUCTAILIA.
38. Uem omnpenensercst YUCIO YHEPTETUUECKUX YPOBHEN B KaXKI0W U3 30H?
1 — TemniepaTypoii KpUCTaIa;
2 — HarpsHKEHHOCTHIO BHEIIHETO AJIEKTPUYECKOTO MO,
3 — NIUPUHON 30HHI;
4 — 9uCIIOM aTOMOB, COCTABJISOIINX TBEPIOE TEIIO.
39. Kakoii xapakTep ClieKTpa UMEET SHEpreTuiecKasi 30Ha?
1 — xBa3uHENPEPHIBHBII;
2 — HeNPEPHIBHBIIM;
3 — IUCKPETHBIN.
40. MoryTt 51 nepemMenaTbCsi Mo KPUCTAJUTy SJICKTPOHBI BAJICHTHOM 30HBI B JIH-
AIEKTPUKE?
1 — He MoryT;
2 — MOT'YT;



3 — TOJILKO B 30HY IIPOBOJUMOCTH;
4 — ToaBKO B O0JIee TIIyOOKHE pa3pelIEHHBIC 30HbI.

41. KakoBa mupuHa 3anpeiiéHHON 30Hbl Y TTOJTYIIPOBOIHUKOB?
1 — menee 5 3B;

2 — Ooitee 5 7B;
3 — meHee 3 1B;
4 — 6onee 3 »B.

42. IIpn KakuX yCJIOBHSIX IOJYIIPOBOJIHUK MOKET CTaTh AUIIEKTPUKOM?
1 — npu o4YEeHb HU3KHUX TEMIEPATypax;
2 — IIpU OYEHb BBICOKUX TEMIIEPATYpPaAX;
3 — pu BO3ACUCTBUU AIEKTPOMArHUTHOTO U3JIyUEHUS;
4 — ipy BO3JICMICTBUM BHELLIHETO AJIEKTPUUECKOIO MOJIS.
43. KakoB xapakTep IpOBOJIUMOCTH Y METAJLIOB?
1 — 5neKTpOHHBIN;
2 — DJICKTPOHHBIN U IBIPOYHBII;
3 — IBIPOYHBIH;
4 — UOHHBIH.
44. KakoB xapakTep IpOBOJIUMOCTH Y ITOIYIIPOBOJHUKOB?
1 — 5neKTpOHHBIN;
2 — JICKTPOHHBIN U IBIPOYHBII;
3 — IBIPOYHBIN;
4 — MOHHBIH.

Paznen 2. ITonynpoBoIHUKOBBIE MATEPHAIIBI .

1. Y cobcrBernoro moynpooaanka npu t = 0°K 3amosHeHbI 30HBI
1 — BaneHTHAad;

2 — MPOBOJUMOCTH;

3 — Ta u Apyrasi;

4 — 00e 30HbI HE 3aMOJHEHBI.

2. Y p — noJynpoBOJAHUKOB MPUMECHBII YPOBEHb HAXOIUTCS
1 — B 30HE MPOBOJUMOCTHY;

2 — B BAJICHTHOH 30HE;

3 — HIKE JTHA 30HBI MPOBOJIUMOCTH;

4 — BbIIIIE MTOTOJIKA BAJICHTHOW 30HBI.

3. JI7is BOBHUKHOBEHUS JICKTPUUYECKON TIPOBOIUMOCTH ITOYIIPOBOIHAKA HEOOXO-
JIMMO COOJTIOZICHUE YCIIOBUH

1 — Hammuue cBOOOHBIX HOCUTEIICH;

2 — HaJIM4YHE HE3aIlOJIHEHHBIX 30H ;

3 — HaJIM4Me U CBOOOIHBIX HOCUTENICH, M HE3aIIOJIHCHHBIX 30H;
4 — HanuuuMe 3al0JHEHHBIX 30H.



4. Y n — noixynpoBOJIHUKOB NPUMECHBI YPOBEHb HAXOUTCS
1 — B 30HEe NPOBOAMMOCTH;

2 — HIKE JIHA 30HBI TPOBOAMMOCTH;

3 — BBIIIE MOTOJIKA BaJICHTHOMN 30HBI;

4 — B BAJIGHTHOI1 30HE.

5. 'V kakoro nonynpoBoaHuka (Si, Ge, GaAs) mupe 3anperiéHHas 30Ha
1-Ge; 2-Si; 3—-GaAs; 4 —y Bcex OJUHAKOBAS.

6. p — MOJYIIPOBOJIHHUK UMEET MTPUMECH
1 — noHOpHYIO;

2 — aKLENTOPHYIO;

3 — o0a Tuma npumMecei;

4 — He UMEET PUMECEH.

7. N — MOJXyIPOBOJAHUK UMEET MIPUMECH
1 — noHOpHY1O;

2 — aKIENTOPHYIO;

3 — 00a Tuma npumMecei;

4 — He UMeeT MpUMecei.

8. p — KpeMHUI uMeer

1 — mpuMech TpeThel TPYMIIbI;
2 — IPUMECH TISITOU TPYIIIIHI;

3 — o0a Tumna npumeceii;

4 — He UMEET IPUMECEH.

9. n—repmanuii UMeEET

1 — mpumech TpeThel TPyNIbL;
2 — IPUMECH TISITOM TPYIIIIHI,

3 — o0a Tuma npumMecei;

4 — He UMEeT MPUMECEH.

10. BbIpOXXAEHHBIN MMOITYITPOBOIHUK UMEET
1 — HM3KYIO KOHLIEHTPALUIO IPUMECH;

2 — BBICOKYIO KOHIICHTPAIIHIO PUMECH;

3 — HE UMEET MPUMECEH.

11. [Ipumech NATOM TPyIIIBI
1 — yBenuumuBaeT JbIPOYHYIO MPOBOJAUMOCTD;
2 — YMEHBIIIAET JBIPOYHYIO IPOBOAUMOCTS;
3 — HE U3MEHSIET MPOBOJAUMOCTH;
4 — yBeTMUMBAET IEKTPOHHYIO IPOBOJUMOCTB;
S — YMEHBIIAET AEKTPOHHYIO TPOBOAUMOCTb.



12. TIlpumech TpeThe rpymIibl

1 — yBenMUMBaET IBIPOYHYIO IPOBOTUMOCTH;

2 — yMEHBIIAET JABIPOYHYIO MPOBOJAUMOCTB;

3 — HEe U3MEHSIET MPOBOANMOCTH;

4 — yBeNMYMBACT DIICKTPOHHYIO IPOBOIUMOCTH;
5 — yMeHBIIAeT AIEKTPOHHYIO TPOBOIUMOCTb.

13. C poctoM TemmiepaTypsl MPOBOAUMOCTb COOCTBEHHOTO TOJIYIIPOBOJHUKA
1 — pactér;
2 — HE U3MECHSCTCS;
3 — yMEHbIIIaeTcs;
4 — HaYMHAET U3MEHSTHCS C HEKOTOPOTO MOPOTOBOTO 3HAYCHHUS.

14. Yto Takoe COOCTBEHHBII MOJIYITPOBOAHUK?
1 — moynpoBOAHUK C MPUMECKIO MATOM TPYIIIHI;
2 — TIOJTyIIPOBOHUK C MPUMECHIO TPEThEH TPYIIIIHI;
3 — XMMHYECKH YACTHIN TOTYTTPOBOTHUK;
4 — XUMUYECKH YUCTHIN MOJYIPOBOJHUK TOJIBKO MPHU TEMIIEPATYype abco-
JIFOTHOTO HYJIA.
Urto siBNsIeTCSI OCHOBHBIMU HOCUTENSIMU B MOJIYITPOBOJAHUKAX C JOHOPHOW MTPUMECHIO?
1 — MOJOKUTEIHHBIE UOHBI,
2 — OTpUIIATEIbHBIC UOHBI,
3 — JIBIPKH;
4 — HJIEKTPOHBI.

Yo sBISICTCS OCHOBHBIMH HOCHUTEIISIMU B TIOJIYIPOBOJHHUKAX C AKIENTOPHON MpHUMe-
CBIO?
1 — MOJ0XKHUTETBHBIC NOHBI,
2 — OTpUIIATEIIbHBIC HOHBI;
3 — IBIPKH;
4 — BJIEKTPOHBI.

Kakyro Bal€eHTHOCTh UMEET IOHOPHAs IPUMECH JISI KDEMHHUS M T€pMaHUS?
1 — mo0Oyto; 2 — ueThipe; 3 — TpH; 4 — MATh; S5 — MIECTh.

18. Kakyto BaJIeHTHOCTh UMEET aKLENTOPHAS MPUMECH JJIsl KPEMHHUS M TepMaHUs?
1 — moOyto; 2 — ueThipe; 3 — TpH; 4 — MATh; 5 — MIECTh.

19. MoryT 511 3JeKTpOHBI MEepEeMEIaThCA B Mpeeiax 3anoIHEHHOW YHEpreTHYecKon
30HBI?
1 — moryT;
2 — HE MOTI'YT;
3 — TOJBKO y MOTOJIKA 30HBL;
4 — TOJBKO y JIHA 30HBI.



20. NmeeTcs nmu 3ampeméHHas 30Ha y METalioB?
1 — umeercs;
2 — IMEEeTCs, HO YaCTUYHO 3aIT0JIHCHA;
3 — HEe UMEETCH.

21. MoryT 11 nepeKpbIBaThCS YACTUYHO 3aMI0JIHEHHBIE 30HbI?
1 — He MoryT;
2 — MOTYT ;
3 — MOTYyT, HO TOJBKO B AMIJICKTPUKAX;
4 — MOTYT, HO TOJIBKO B MOJIYTIPOBOHUKAX.

22. I'ne HaxoAUTCs 30HA MMPOBOAUMOCTH ?
1 — HmKe BaJICHTHOM 30HEI,
2 — MEXJy BaJICHTHON M 3aNpelEHHON 30HAMU;
3 — BBIIIIE 3aMPEIEHHON 30HHI.
23. SIBnsieTcss MM HAJMYWE CBOOOJHBIX SJEKTPOHOB JOCTATOYHBIM YCIOBHEM JIJIS
BO3HUKHOBEHUS JIEKTPUUECKON MPOBOUMOCTH?
1 — aBmstercs;
2 — HE SBIISICTCS;
3 — MPOBOAUMOCTD HE 3aBUCHUT OT HAJIMYHUs CBOOOHBIX IJICKTPOHOB;
4 — cBOOOTHBIMU JIEKTPOHBI OBITH HE MOTYT

24. Y nunIeKTPUKOB WK TIOJYTIPOBOJHUKOB IITUPE 3anpeliéHHas 30Ha?
1 — y mosiynnpOoBOTHUKOB;
2 — y TUDJICKTPUKOB;
3 — OJIMHAKOBAA |
4 — y HUX HET 3anpeniéHHON 30HBbI.

25. Yrto mpeacTaBiseT coO60l HEYKOMIUIEKTOBaHHAS BAJICHTHAS CBS3b B IIPUMECHBIX
MTOJIYTIPOBOJHUKAX ?
1 — MOJIOKUTETBHBIN HETTOBWKHBIN 3apsij;
2 — OTpUIIATEIbHBIN HEMOABMKHBIN 3apsif;
3 — MOJIOKUTEIIBHBINA ITOIBHKHBIA 3apsi/l;
4 — oTpUIIaTENbHBIN MOABUKHBIM 3apsil.

26. Yto sBNsieTCS OCHOBHBIMU HOCUTEIISIMU B COOCTBEHHBIX MOTYTPOBOTHUKAX ?
1 — ToaBKO ABIPKHU’
2 — IBIPKU U DJICKTPOHBI,
3 — MOJIOKUTEJIBHBIE U OTPHUIIATEIIbHBIC UOHBI;
4 — TOJBKO DJIEKTPOHBI.

27. YeM OoTIIMYAIOTCS OTPULATENBHBIA HOH U 3JIEKTPOH?
1 — BenmmuMHOI 3apsna;
2 — 3HAKOM 3apsa;



3 — uoH IMOABHIKCH, 3JICKTPOH HCIIOABHIKCH;,
4 — non HCTIOZIBUIKCH, 3JICKTPOH IMOABHIKCH.

28. UeM OTIIMYAIOTCS TIOJIOKUTEIBHBIN UOH U ABIPKA?
1 — MOH HEMOABMXEH, JIBIPKA TIOJIBIKHA;
2 — 3HAaKOM 3apsijia;
3 — MOH MOABWXKEH, IBIPKA HETOIBIKHA,
4 — BeMMUWHOU 3apsija.

29. UYemy 5KBUBAJICHTEH CyMMapHBI TOK BCEX J3JEKTPOHOB BaJICHTHOH 30HBI,
UMeEIOIIel OHO BAKaHTHOE COCTOSTHHE?

1 — nymo

2 — TOKYy, 00YCJIOBJIEHHOMY JIBU’KEHUEM OJJHOTO 3JIEKTPOHA;

3 — TOKy, 00YCIOBIEHHOMY JBM)KEHHUEM OJTHOU JIBIPKH;

4 — TOKy, 00yCIIOBJIEHHOMY JABUKEHUEM BCEX JIEKTPOHOB;

5 — TOKY, 00YCJIOBICHHOMY JIBM)KEHHEM BCEX JIBIPOK.

30. Kakue ypoBHM 3aHUMAIOT 3JEKTPOHBI BAJICHTHOM 30HBI B COCTOSIHUU TEILJIOBO-
IO paBHOBECHS?

1 — pacnpeiesieHbl pABHOMEPHO 10 YPOBHSIM;

2 — HAaWHUBIIHNE ;

3 — B COOTBETCTBHE C IJIaBHBIM KBAaHTOBBIM YHCIIOM;

4 — HauBBICHIHE.

31. Yro npeAcTaBisitoT co00i BaKaHTHBIE YPOBHH BaJICHTHOU 30HBI, MOSBIISIOIIHE-
Csl IpU TeMIiepaType Bblle a0COIIOTHOTO HyJIs?

1 — cBOOOAHBIE ANEKTPOHBI;

2 — BIPKH ;

3 — HETIOABM)KHBIE HOHBI.

32. I'ne Haxoautcst ypoBeHb depMu COOCTBEHHOTO MOJIYIPOBOJHUKA MPU TEMIIE-
paType BblIllie a0COIIOTHOTO HYyJIs?

1 — Ha HE 30HBI MPOBOAMMOCTH;

2 — Ha MOTOJIKE BAJICHTHOM 30HBI;

3 — mocepeauHe 3anpeniéHHON 30HbI;

4 — Ha TIOTOJIKE 3aIPEIIEHHOMN 30HBI.

33. TI'me maxomutcs ypoBeHb DepMH JOHOPHOTO MOJTYNPOBOIHUKA TP TEMIIEpa-
Type nepexojia K CoOCTBEHHOM MPOBOIUMOCTH?

1 — coBmagaeT ¢ NPUMECHBIM YPOBHEM;

2 — MEX Ty TPUMECHBIM YPOBHEM U JTHOM 30HBI TIPOBOAUMOCTH;

3 — B cepelIMHe 3arpeniéHHON 30HbI;

4 — y nHa 3anpeiéHHON 30HBI.



34. I'ne naxoautcs ypoBeHb depMu JOHOPHOTO TOTYNPOBOTHUKA MTPH TEMIIEpaTy-
pE UCTOLUEHUS TPUMECH?

1 — coBnasaer ¢ MPUMECHBIM YPOBHEM;

2 — MKy IPUMECHBIM YPOBHEM U JHOM 30HBI TPOBOJAUMOCTH;

3 — B Ce€peIMHE 3aNPEIEHHON 30HbI,

4 — y nHa 3anpenéHHON 30HBI.

35. I'me Haxoautcs ypoBeHb DepMuU aKIIEKITOPHOTO MOIYNPOBOAHUKA MPU TEMIIE-
partype nepexojia K COOCTBEHHOM IPOBOIUMOCTH?

1 — coBnagaer ¢ MPUMECHBIM YPOBHEM;

2 — MEX]ly IPUMECHBIM YPOBHEM U IMOTOJIKOM BAJICHTHOU 30HHBI;

3 — B cepeIMHe 3anpeniéHHON 30HBbI;

4 — y nHa 3anpeiéHHON 30HbI.

36. I'ne naxonurcs ypoBeHb PepMH aKIENTOPHOTO MOJYIPOBOJHHUKA IPU TEMIIE-
paType UCTOLIECHUS IPUMECH?

1 — coBmagaer ¢ NPUMECHBIM YPOBHEM,;

2 — MKy TPUMECHBIM YPOBHEM U MOTOJIKOM BaJICHTHON 30HBI;

3 — B Ce€peIMHE 3aNPEIEHHON 30HbI,

4 — y nHa 3anpeiéHHON 30HbI.

37. OT 4ero 3aBUCHUT MPOU3BEJICHUE KOHIICHTPAIIUN JBIPOK U AJIIEKTPOHOB B JIETH-
POBaHHOM IOJYTPOBOHUKE?

1 — ot KoJIMUYECTBA JABIPOK;

2 — OT KOJIMYECTBA DJIEKTPOHOB;

3 — OT TeMIiepaTyphl;

4 — OT LIMPUHBI 3aNPEIIEHHON 30HBI.

38. YTo MpOUCXOIUT C MPUMECHBIM YPOBHEM B CHJIBHO JIETHPOBAHHOM ITOJIYIIPO-
BOJITHHUKE?

1 — HMYero He MPOUCXOAMNT;

2 — OH pa3MbIBAETCS B 30HY;

3 — OH HCue3aerT.

39. Uto Takoe KOMIIEHCUPOBAHHBIE MOJTYITPOBOIHUKA?
1 — He UMeroIIHe JIETUPYIOIIEH TPUMECH;
2 — UMEIOIIME BBICOKYIO KOHIIEHTPAIINIO TPUMECH;
3 — UMEIOIIME U JIOHOPHYIO, U aKIIENTOPHYIO MPUMECH;
4 — UMEIoIINEe TPUMECH TOJIBKO OJHOTO THIIA.

40. Y xakoro mojynpoBOJHHKA — C IIHPOKOM 3anpeméHHON 30H0H (Si) Wian y3Kkoi
3anpernéHHou 3010 (Ge) 0obIe TPOBOAUMOCTh?

1 — MpoOBOAMMOCTD HE 3aBUCHUT OT HIUPHHBI 3aMPEIIEHHON 30HBI;

2 — y KpEMHHUS;

3 — y repMaHus.



41. ¥V kakoro moJympoOBOAHHKA — CJIa00 JIETUPOBAHHOTO HWJIM CHJIBHO JIETUPOBAH-
HOT'O — 0OJIBIIIE 3aBUCUMOCTb POBOAMMOCTH OT TEMIEPATYPHI?
1 — cnabo JerupoBaHHOTO;
2 — CUJIBHO JISTUPOBAHHOTO;
3 — HE 3aBUCHT OT CTETICHU JICTUPOBAHUSI.
42. Kak pacrnonoxxeH ypoBeHb DepMU OTHOCUTEIBHO KPUBOW pacrpeeneHust
®epmu — [lupaxa?
1 — cMmemiéH K 061acTH MalIbIX MJIOTHOCTEN pacipeeeHus;
2 — cMenI€H K 001acTi O0MBIINUX TUIOTHOCTEH pachpeesieHus;
3 — CUMMETPHUYEH OTHOCUTEIILHO KPUBOU pacrpeieieH s,
4 — ypoBeHb Depmu HE SABISETCS ApaMETPOM ITOU PYHKIUH.
43. [1pu xakoi TeMriepaType IPUMECHBIN MOIYITPOBOIHUK TEPSIET CBOU CBOMCTBA?
1 — npu TemnepaType UCTOLEHUS IPUMECH;
2 — 1pu TeMriepaType OO0JIbIe KPUTUYECKOH;
3 — mpu TemrepaType nepexoja K COOCTBEHHON MPOBOAUMOCTH;
4 — npu Temneparype G6oxee 100° C.

Paznen 3. @usndeckue npoueccs B MOJYIPOBOIHUKAX.

[Tpu Kakux yCIOBHAX MOKET BO3HUKHYThb NU(PPY3MOHHBIA TOK B MOJYIPOBOIHU-
Ke?

1 — mpu OTCYTCTBUM BHEIIHUX JECTAOUITUZUPYIONTUX (PaKTOPOB;

2 — MIpY HAJIMYMH BHEUTHETO 3JIEKTPUUECKOT0 MOJIs;

3 — Ipu HaNTM4YKMe MPUMECe Wiu Apyrux AedeKToB;

4 — ipy OTHOBPEMEHHOM BO3JICHCTBUH DIIEKTPUUIECKOTO U MATHUTHOTO TIOJICH.

Kak uzmensiercss nu@dy3noHHBIN TOK IPU YBEJIMUEHUN TEMIIEPATYPhI?

1 — pactér;

2 — yMEHBIIIAeTCs;

3 — ocTa€TCsi HEU3MEHHBIM.

Kak u3mensiercs audGy3uoHHBIN TOK MPH YBEIUYCHUHU TIOJIBIKHOCTH HOCHUTEIICH
3apsia’?

1 — pactér;

2 — yMEHbIIIaeTcs;

3 — ocTaéTcsa HEM3MEHHBIM.

OT 4ero 3aBUCHUT MOJBH)KHOCTH JIEKTPOHOB U JABIPOK?

1 — ToNbKO OT TEMIIEPATYPHI;

2 — OT TeMIlepaTyphl U IIUPUHBI 3aNPEIIEHHON 30HbI;

3 — OT HaJIM4MsI MPUMECEH;

4 — TOJIBKO OT LIMPUHBI 3aIPEIIEHHOMN 30HBI.

Kak u3MeHseTcs MpoBOAUMOCTD MOJYNPOBOJAHUKA MPH YBEIIMUYEHUN HANPSHKEHHO-
CTH DJIEKTPUYECKOTO MOJISA?



10.

11.

12,

1 — pactér;

2 — yMEHBIIIaeTcs;

3 — ocTaéTcsa HECU3MEHHOM;

4 — ocTaéTcs HEM3MEHHOU /10 HEKOTOPOW KPUTHUYECKOW HAIpPSKEHHOCTH, a J1ajiee
pacTer.

3a cuérT 4Yero HM3MEHSAETCS KOHILIEHTpAaUWs HOCUTENEW MpPU TEPMOAIEKTPOHHON
MOHU3aIuUu?

1 — yBenu4eHUs JHEPTruu MOHU3AIUU B CUIILHOM DJIEKTPUYECKOM TI0JIE;

2 — YMEHBIIICHUS SHEPTUU HOHU3AIUN B CUJIBHOM 3JIEKTPUYECKOM TOJIE;

3 — yBEJIMYEHUS TEMIIEpPaTyphl;

4 — u3MEeHEeHHs] KOHIIEHTPAIMK PUMECH.

[Ipu KakuX yCIOBUSAX BO3HUKAET yAapHas MOHU3ALUS B MOJyIPOBOJIHUKE?

1 — mpu BBICOKOM TeMIEpaType;

2 — MIPU MAJIbIX HAPSHKEHHOCTAX DIEKTPHUUECKOTO TOJIS;

3 — pu OOMBIINX HAMPSHKEHHOCTSIX AIEKTPUIECKOTO OIS,

4 — B MOJIyIPOBOJTHUKE yAapHAsi HOHU3AIUS HEBO3MOXKHA.

Kak n3mensieTcst sHeprus 3J€KTPOHOB MPU TYHHETUPOBAHUU U3 BaJ€HTHOM 30HBI B
30HY ITPOBOAUMOCTH?

1 — yBenuuuBaercs;

2 — yMEHBIIIaeTCs;

3 — HE U3MEHSIeTCS;

4 — nogo0HBIE NEPEXO0/IbI B MOIYIPOBOAHUKAX HEBO3MOKHBI.

OT yero 3aBUCUT HAIPSHKEHHOCTH IOJS, NPU KOTOPOM BO3HUKAET TYHHEJBHBIN
adekt?

1 — oT mMpUHKI 3aNPEUIEHHON 30HbIL:

2 — OT UIUPHUHBI BAJICHTHOM 30HBI;

3 — OT MUPHUHBI 30HBI TPOBOAUMOCTH;

4 — OT TUIa IPOBOJIMMOCTH MOJYIPOBOIHHKA.

B uém cymuocts adpdexra ["anna?.

1 — Bo3HukHOBeHHE BY konebanuii B CHIIBHOM JIEKTPUYECKOM T0JIE;

2 — U3MEHEHHE KOHIIEHTPALlMU HOCUTENCH;

3 — I3MEHEHHE TUTIA TIPOBOIMMOCTH B CUIILHOM TIOJIE;

4 — BO3HUKHOBEHHUE HU3KOUYACTOTHBIX KOJICOAHUI B CUIILHOM IIOJIE.

KakoBa 0COOEHHOCTH BOJIBT — aMIIEPHOM XapaKTEPUCTUKH JABYXJOJIMHHBIX MOTY-
MPOBOJHUKOB?

1 — BAX nuneiina;

2 — UMEeT HKCIIOHECHUMATbHBIN XapaKkTep;

3 — UMeeT y4acTOK C OTPULIATEIbHBIM COITPOTUBIICHUEM,;

4 — yMeeT MakCUMYyM B 00J1aCTH BBICOKOW HaNpsHXKEHHOCTHU TOJIS.

YTo u3MeHseTcs Ipu Mepexoe HOCUTENEH U3 OJHOM JOJMHBI B IPYI'YIO B JBYX-
JOJIMHHBIX MOJTYIPOBOJIHHUKAX?

1 — KOHIIEHTpaIMs HOCUTENIEH;

2 — IIOJIBM’KHOCTH HOCHUTEIIEH;

3 — TUM MPOBOJAUMOCTH MOJIYIPOBOIHUKA;

4 - pacnpeneneHue HOCUTENEH MEXITY JOJTUHAMHU.
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UTo TaKo€ NEKTPOCTATUIECKUN TOMEH?.

1 — IUMONBHBIN CJION 00€THEHHBIN HOCUTEISIMU,

2 — CKOIIJICHUE JICKTPOHOB;

3 — CKOIIJICHHUE JBIPOK;

4 — HeTOJIBU>KHBIE MOHBI PA3HBIX 3HAKOB.

['ne B moaynpoBOJHUKOBOM KPUCTAIIE MOXKET BOBHUKHYTH 3JEKTPOCTATUUECKUN
JIOMEH?

1 — Ha MOBEPXHOCTH;

2 — B moboM MecTe 00béMa KpucTaia;

3 - B TOM MecTe 00bEMa KpUCTaIlIa, TJ€ €CTh IEPEKT €ro CTPYKTYPHI;

4 — B MOJIYITPOBOJTHUKE JEKTPOCTATUUYECKUYN TOMEH HE BOSHHUKAET.

[Ipu xakux ycioBusx Bo3HHKaeT 3¢ dekT Xoiuia B MOTyNpOBOAHUKE?

1 — npu mpoIyCKaHUM TOKA Yepe3 KPUCTaILT;

2 — TIpH BO3/ICCTBUM MarHUTHOTO TTOJIS,;

3 — Ipu OJTHOBPEMEHHOM BO3JICHCTBHH JICKTPUUECKOTO HAMPSHKEHUS U MAaTHUTHO-
T'0 MOJIs;

4 —3pdext Xoia B OTYyNPOBOTHUKE HEBO3MOKEH.

Uro sBIISIETCA NPUYMHOM BO3HUKHOBEHHS 3./1.C. XO0JUIA B TTOJYIPOBOJHUKE?

1 — OTKJIOHEHUE ABMXKYIIUXCS 3apsA/I0B B MATHUTHOM II0JIE;

2 — HEPaBHOMEPHOCTH CTPYKTYPBI KPHUCTAJLIA;

3 — HAJIMYKe TPUMECHOTO YPOBHS B 30HHOM JAHarpaMmme;

4 — (hopma KpHCTaAILIA TOTYTPOBOTHHUKA.

UeM ompeaenseTcs BeIMYMHA TOCTOSIHHOM Xoyula 11 KOHKPETHOTO 00pasiia
KpUCTaJlJIa MOTYTPOBOHUKA?

1 - nuuHOM KpHCTaa;

2 — BeJIMYMHON HAKOIUJICHHOTO 3apsijia;

3 — TONIIIMHON KPHCTAJIIA;

4 — IIMHOM KpUCTaJlJIa M BETUYMHON HAKOIIJIEHHOTO 3aps/a.

YT0 MOXKHO ONIPEAETUTH MO 3.1.C. XoJuia?

1 — TOJBKO THM TPOBOJIUMOCTH MOJTYIPOBOTHUKA;

2 — TOJTBLKO KOHIICHTPAITUIO TIPUMECEH;

3 — TOJBKO TTOJABMYKHOCTH HOCUTEIICH;

4 — Bce yKa3aHHbIC BEJTUYUHBI.

[ToueMy mpu NpONyCKaHUM TOKA 4epe3 MOJYNPOBOJAHHUK, TOMENIEHHBIA B MAarHUT-
HOE T0JIe, B HEM BO3HUKAET IPAJUEHT TEMIIEPATYPhI?

1 — u3 — 32 BO37€HCTBUSI MArHUTHOTO MOJIS;

2 — 13 — 33 HEOTHOPOTHOCTEH KPHUCTAILNIA;

3 — 13 — 3a mpeolbIIalaHus OJTHOTO U3 MPOIIECCOB (TEHEpaIuu U PEKOMOMHAITNHN) Ha
MPOTUBOMOJIOKHBIX TPAHAX KPUCTAILIA;

4 — temmepaTypa MoJayNnpoBOJHUKA PAaBHOMEPHA 110 BCEMY 00BEMY KpUCTAILIA.

B kakux HampaBJICHUSX OTKJIOHSIOTCS JBIKYIIMECS DJEKTPOHBI M JBIPKUA B
MOCTOSTHHOM MarHUTHOM ToJie?

1 — B cily4aiiHbIX;

2 — JIBIPKU U BJEKTPOHBI OTKJIOHSAIOTCS K MPOTUBOIOJIOXKHBIM TPaHAM MPSMO-
YTOJABHOTO KPUCTAILNIA;
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3 - ABIPKHU U DJIEKTPOHBI OTKJIOHSIOTCS K OJHOU T'PaHU MPSIMOYTOJIBHOTO KPUCTAJI-
J1a;

4 — MOIBYKHBIE 3aPsIbl HE OTKIIOHSIIOTCS B MATHUTHOM TIOJIE.

Kakumu nporieccaMmu cOpoBOXKIA€TCS MOTIIONMIEHUE CBETa MOJTYITPOBOIHUKAMMU?
1 — renepanusi HOCUTENEH;

2 — peKOMOMHAIHSI HOCUTETICH;

3 — MOTJIOIIEHUE YHEPTUH;

4 — y3Iy4YeHue SHEPTHUU.

Kakumu niporieccaMy COnpoBOXKIa€TCs BBIJCIICHUE CBETA MOJYITPOBOIHHUKAMHU?

1 — reHepanus HoCUTEJCH;

2 — peKOMOUHAIIUS HOCUTENIEH;

3 — IOTJIOIIEHNE SHEPTUH;

4 — y3My4YeHue SHEPTHUHU.

Yrto Takoe K03(PUIIMEHT MOTJIOMIEHHS CBETA MOTYPOBOTHUKOM ?

1 — U3MeHeHne MOIITHOCTH CBETOBOTO TTOTOKA HA €IUHUITY MYTH;

2 — I3MEHEHHUE MOIITHOCTH CBETOBOTO IMOTOKA Ha 1B mpriI0)keHHOTO HANIPSKEHNS;
3 — I3MEHEHHE MMPOBOIUMOCTH Ha AMHUITY N3MEHEHUS CBETOBOTO TIOTOKA,

4 — Takoro IMoKa3aTeisd HeT.

OT 4ero 3aBUCHUT JIJTMHA BOJIHBI MOTJIOIIAEMOT0 MOTYTPOBOTHUKOM CBETA?

1 — OT THTa MPOBOAMMOCTH TTOTYITPOBOTHUKA,

2 — OT IIMPHUHBI 3aIPEIIEHHON 30HBI;

3 — OT IHUPUHBI 30HBI TPOBOIUMOCTH:

4 — OT KOHIICHTpAIIUU TTPUMECH;

5 — OT MOABMKHOCTH HOCHUTEJIEH.

Ot 4ero 3aBUCHT JJIMHA BOJIHBI U3JIy4aeMOTI0 IMOJYIIPOBOIHUKOM CBeTa?

1 — oT THITa MPOBOJUMOCTH MOJYIIPOBOTHHUKA;

2 — OT IIUPHUHBI 3aMPEIIEHHON 30HBI;

3 — OT MIUPHUHBI 30HBI IPOBOAUMOCTH:

4 — OT KOHILIEHTpALlUU TPUMECH;

5 — OT MOABMKHOCTH HOCHUTEJICH.

Kak cooTHOCSITCS IJTMHBI BOJIH TOTJIONIAEMOI'0 CBETAa MPU COOCTBEHHOM U DKCH-
TOHHOM ITOTJIOIIEHNN?

1 — nMHA BOJIHBEI OJMHAKOBA;

2 — TMHA BOJIHBI IIPU COOCTBEHHOM TIOTJIOIICHUH OOJIBIIIE, YeM ITPH SKCHTOHOM;
3 - IyIMHA BOJIHBI PH COOCTBEHHOM TOTJIOIICHUN MEHBIIIE, YeM IPHU SKCUTOHOM;
4 — BKCUTOHHOE MOTJIOIICHUE HE CYIIECTBYET.

27. Kak COOTHOCATCS JIMHBI BOJIH IIOTJIONIAEMOr0 CBETa MPH COOCTBEHHOM U
MPUMECHOM TMOTJIOIICHUH?

1 — qMHa BOJIHBI OIMHAKOBA;

2 — JIMHA BOJIHBI ITPU COOCTBEHHOM MOTJIOIIEHUH OOJIbIIE, YEM MPU TPUMECHOM,;
3 - IUIMHA BOJIHBI ITPU COOCTBEHHOM ITOTJIOIICHUH MEHBIIIE, YEM TIPH MPUMECHOM;
4 — MpUMECHOE MOTJIONICHUE HE CYIIECTBYET.

28. Kak cooTHOCSTCS JUIMHBI BOJIH U3JIy4a€MOI0 CBETa MPU COOCTBEHHOM M KCH-
TOHHOM H3JTy4eHUu?

1 — niuHa BOJHBI OJIMHAKOBA;



2 — YIMHA BOJIHBI IIpY COOCTBEHHOM H3JIy4Y€HUU OO0JIbILIE, YEM IIPU SKCUTOHOM;
3 - IMHA BOJHBI IPU COOCTBEHHOM M3JIyY€HUU MEHBIIIE, YEM MPH SKCUTOHOM;
4 — npUMeCHOE U3IIyYEHUE HE CYILECTBYET.

29. Kak cOOTHOCATCA JIMHBI BOJIH M3JIy4aeMOro CBETa IMPU COOCTBEHHOM U IpH-
MECHOM U3ITy4YEeHHH?

1 — nMHa BOJIHBI OJJMHAKOBA;

2 — UIMHA BOJIHBI P COOCTBEHHOM M3JIy4YE€HUU OO0JIbILIE, YEM IIPU IPUMECHOM;

3 - 1MHA BOJHBI IPU COOCTBEHHOM M3JIyY€HUU MEHBIIIE, YEM ITPU IPUMECHOM;

4 — npuMeCcHOE MOTJIOLIEHUE HE CYIIECTBYET.

30. Yto Takoe «KpacHasi FpaHUIa» MOTJIOIMIAEMOTO CBETA?

1 — naubosnbIas IJIMHA BOJIHBI CBETA;

2 — HaMMEHBITIas JJIMHA BOJHBI CBETA;

3 — cpeaHsisl ATMHA BOJIHBI CIIEKTPA MOTIIOMICHUS;

4 — HanOoJIbIIasi MOIIHOCTH MOTJIOIIAEMOr0 CBETA.
31. Yro Takoe «KpacHas rpaHULa» U3Jy4aeMOoro cBera?

1 — manGonpmas JIMHA BOJIHBI CBETA;

2 — HauMEHBITIas AJIMHA BOJHBI CBETA,

3 — cpeaHsisl AITTMHA BOJHBI CIICKTPA U3ITy4eHUS;

4 — HanOoJbIas MOIIHOCTh U3JIy4aeMOro CBETa
32.Kakyro NoJIIpHOCTh UMEET IKCUTOH?

1 — mOJIOKUTETBHYIO;

2 — OTPUIATENBHYIO;

3 — DKCUTOH DJIEKTPUUYECKU HEUTPaJICH;

4 — BKCUTOH B TIOJIYITPOBOJTHUKAX HEBO3MOKEH.
33.Yto0 siBnsieTcst NpUIMHON (POTOMTPOBOAMMOCTH TMOTYITPOBOAHUKOB?

1 — mosiBIeHHE HECKOMIIEHCHUPOBAHHBIX HOCHUTEJEH MOJ JeUCTBHEM
AIEKTPOMATHUTHOTO U3TTyYEHUS;

2 — BHENTHEE DJISKTPUUIECKOE T0JIC;

3 — BHeIIIHEE MAarHUTHOE I10JIE;

4 — paMOaKTUBHOE U3ITy4YEHHE.
34.3aBucut a1 (GHOTOMPOBOJAUMOCTD MOIYIPOBOJIHUKOB OT CHJIBI CBETOBOIO MOTO-
Ka?

1 — ne 3aBucwur;

2 — 3aBHCHT;

3 — 3aBHCHUT TOJBKO TP MAJIbIX CBETOBBIX MOTOKAX;

4 — 3aBUCUT TOJBKO TIPH OOJIBIIINX CBETOBBIX MOTOKAX.

35.Y1o mpoucxoauT mpu 00pa3oBaHUU IKCUTOHA?

1 — mornouieHue 3HEpruy;

2 — U3Jy4eHUEe SHEPTUH;

3 — MOsIBJICHUE HOBBIX HOCUTEIICH 3apsia;

4 — U3MEHEHHUE KOHIICHTPALIMU TPUMECH.
36.YTo mpouCXOAUT IPHU AaHHUTUJISLIMM SKCUTOHA?

1 — mornouieHNe YHEPruy;



2 — U3Jy4eHUe SHEPTUH;

3 — TosIBJICHUE HOBBIX HOCHUTEIIEH 3apsia;

4 — U3MEHEHUE KOHIICHTPALIMU TPUMECH.
37.C xakoil >HepreTuuecKo 30HO B3aMMOACHCTBYIOT JIOBYIIIKHM 3aXBaTa B MOJIY-
MPOBOJAHUKE?

1 — TOJIBKO C 30HOI MPOBOJIUMOCTH;

2 — TOJBKO C BAJICHTHOM 30HOI;

3 — mub0 ¢ BaJICHTHOM 30HOM, JIMOO ¢ 30HOW MPOBOJUMOCTH;

4 — ¥ ¢ BAJICHTHOM 30HOM, ¥ C 30HOM IPOBOJIUMOCTH.
38.Kak BiusieT Hajau4ue JIOBYIIIEK 3aXBaTa Ha CKOPOCTh PEKOMOWHAIINH ?

1 — He BHsET;

2 — YMEHBIIIALT;

3 — YBEJIMYMBAET;

4 — TOBYIIKM 3aXBaTa HE YYaCTBYIOT B IIPOIIECCE PEKOMOUHAIINHY.
39.K ueMy MOXeET IPUBECTH PAa3HOCTh TEMIIEPATYpP HA MPOTHUBOIIOJIOKHBIX CTOPO-
Hax MOJIyIIPOBOAHUKOBOTO Kpuctaiia (3¢ dext 3eedeka)?

1 — x yBEJIMUEHUIO TOKA Yepe3 KPUCTAILT,

2 — K TIOSIBJICHUIO PA3HOCTH NMOTCHIIMAJIOB HA KOHIAX KPUCTAILIA;

3 — K MEXaHWYECKOH JeopMaluy KpUCTAIIIA,;

4 — KpUCTaJUT BCEr/la paBHOMEPHO HArpeBaeTCHl.
40.Yem onpexnensiercs 3HaKk TepMo — I/]C B MOITyNpOBOJHUKE?

1 — xapakTepoM MPOBOJAUMOCTHU MOJIYITPOBOTHUKA,

2 — BeJIMYUHON TEMIIEpaTyphl;

3 — HampaBJICHHEM TOKa,

4 — OJISIPHOCTBIO BHEIIIHETO HCTOYHUKA HAIIPSKEHUS.
41 .Kakyto pa3zMepHOCTh UMEET KOIP(HHUIIUEHT MOTIOMICHHS CBETa B TIOJIYIIPOBOJHUKE?

1 — 3ToT KO3 DUITEHT Oe3pa3MepeH;

2 — U3MepseTCs B POICHTAX;

3—1/m, l/cwm;

4 — B eqMHUIIAX CUJIBI CBETA.
42.Ha 49To pacxomyeTcs SHepPTHs CBETa, MOMaAaroIIero B OJIYIPOBOIHUK MPU COOCTBEH-
HOM IIOTJIOIIEHNN?

1 — Ha mepemerieHue IEKTPOHA U3 30HBI TPOBOJAUMOCTH B BAJICHTHYIO 30-
HY;

2 — Ha TepeMeIeHre dJIEKTPOHA M3 BAJICHTHOW 30HBI B 30HY MPOBOIAMMO-
CTH;

3 - HA TIEpPEMEIIICHUE JICKTPOHA BHYTPH BAJICHTHOM 30HBI;

4 - Ha mepeMenIeHue AIEKTPOHA BHYTPHU 30HBI TPOBOJAUMOCTH.
43. Uem ompenensercs MaKCUMallbHAsl JJIMHA BOJIHBI MPU COOCTBEHHOM IMOTJIOIICHUH
CBETA MOJYNPOBOJIHUKOM?

1 — yacTOTHOM XapaKTEPUCTUKON UCTOUYHUKA CBETA,

2 — IUPUHOM 3anpeniéHHON 30HbI;

3 — TemnepaTypoi;

4 — cTeneHbI0 3aM0JIHEHHS 30HbI TPOBOIUMOCTH.



44. Kak u3MeHseTcsl XapaKTep MOTJIOUIEHUsI CBETa MPU HATUMYUHU JIETUPYIOIIUX MOTYTPO-
BOJHUK IpUMecel (MPUMECHOE MOTJIOIEHUE)?

1 — cniekTp MOrioIIEeHNS HE U3MEHSETCS

2 — rpaHMLa CIIEKTPA MOTJIOMICHUS CIBUTACTCS B 00JIACTh KOPOTKUX BOJH

3 — rpaHMIia CrieKTpa MOTJIOMIEHUS CABUTAeTCs B 001aCTh JJIMHHBIX BOJIH.
45. YTo MpOUCXOAUT MPHU BBIJICTICHUH CBETA MOIYNPOBOJHUKOM?

1 — 35IeKTPOHBI YBEIMYMUBAIOT CBOIO YHEPIHIO, MEPEX0si Ha Ooyiee BHICOKHE
HHEPreTUYECKUE YPOBHU;

2 - DJIEKTPOHBI YMEHBIIAIOT CBOIO PHEPrUI0, Mepexons Ha 0oyiee HUBKUE
HHEPreTUYECKUE YPOBHU;

3 — DJIEKTPOHBI HE U3MEHSIOT CBOETO YHEPIE€TUUECKOTO COCTOSHUS;

4 — OyIPOBOJTHUKH HE MOTYT U3JIy4aTh CBET.
46. Kak m3MeHsIeTCsl YHEPTeTUYECKOE COCTOSTHUE AJIEKTPOHOB MOJIYNPOBOAHHUKA, Y4acT-
BYIOIIMX MPU U3TYYEHUH CBETA MOTYIPOBOTHUKOM?

1 - 3JIeKTpOHBI YyMEHBIIAIOT CBOK 3HEPIUI0, Mepexons Ha 0Ooyiee HUBKHUE
HSHEPreTUYECKUE YPOBHHU;

2 — 5JICKTPOHBI HE U3MEHSIOT CBOETO YHEPTETUYECKOTO COCTOSHUS;

3 — MOJIYIIPOBOAHUKHU HE MOTYT H3]Iy4aTh CBET;

4 — 3JIEKTPOHBI YBETUYUBAIOT CBOIO SHEPTHIO, MEPEX0/Id Ha 0O0JIee BBICOKHE
HYHEPreTUYECKUE YPOBHH.
47. Ilpu Kakux Impoiieccax MPOUCXOIUT U3ITYyUSHUE CBETa MOJTYIPOBOIHUKOM?

1 — npu noGaBieHNH JETUPYIONICH MPUMECH;

2 — Ipy TEHEPALNH TTaphI JIEKTPOH — JBIPKA;

3 — IIpH pereHepaIny mapel SJIEKTPOH — JBIPKA;

4 — Ipy MOBBIIICHUU TEMIIEPATYPHI.
48. Yto Takoe BHyTpeHHUN HOoTOdIPdeKT?

1 — yBenmueHue npoBOAMMOCTH O] BO3JEHCTBUEM CBETA;

2 — YMEHBIIICHHE TMPOBOIUMOCTH TI0]T BO3ICHCTBUEM CBETA,;

3 - BHyTpeHHHI (HOTOA(D(PEKT B MOTYITPOBOAHUKAX HE BO3HUKALT.
49. HeoOx0oauM JI1 UCTOYHUK BHEIIHETO HAMPSHKEHUS J1J11 BOBHUKHOBEHUST (POTOTOKA Ye-
pe3 ¢potopesuctop?

1 — HEOOXOIUM;

2 — HE HYXEH;

3 — TOJILKO OTMPEIETIEHHOTO HATIPSKCHMSL.
50. 3aBUCHUT JI1 YyBCTBUTEIHHOCTH (POTOPE3UCTOPA OT IJTUHBI BOJIHBI ITAIAFOIIETO CBETA?

1 — ne 3aBucwur;

2 — 3aBHUCHT, HO TIPU OTNPEICTEHHON MHTEHCUBHOCTH TaJIa0IIETO CBETA,

3 — 3aBHCHT.
51.Yt0 Takoe 3KCUTOH?

1 — MONOXUTEbHBIA HOH;

2 — OTpULATEIbHBIN HOH;

3 — eAnHas CBs3aHHAs CUCTEMA JJIEKTPOH — JIbIPKa;

4 — onipenenéHHas “riopuus’’ CBETa;

S — eAMHUIIA U3MEPEHUS TIOJIBHXKHOCTH AJIEKTPOHA.



PaSI[CJ'I 4. dusznueckue IIPOLECChI HA MEPEXOJAX paA3IMIHBIX MAaTCPHUAIIOB

. Uem oOpaszyercs HENMOABWXHBIA OOBEMHBIN 3apsij] MPU KOHTAKTE METaul — MOJy-
MIPOBOJIHUK?
1 — asekTpoHamuy;
2 — IBIpKaMU;
3 — HOHM3UPOBAHHBIMH ATOMAaMH JICTHUPYIOIIEH IPHUMECH.
['ne oOpazyercs 00 THEHHBIN CTIOM MpHU KOHTAKTE METAJT — MOTYIPOBOJHUK?
1 — B meTanie;
2 — B MOJYIIPOBO/IHUKE;
3 — ¥ B MEeTaJIe, U B TIOJIYIIPOBOTHUKE;
4 — takoii cioi He 00pa3yeTcs.

OT yero yBeJIMYMBACTCS TOJIIMHA O0CTHEHHOTO CJIOS B KOHTAKTE METAJUI — MOy~
MPOBOJHUK?
1 — OT NOBBIIIEHUSI KOHILIETPAIIUU OCHOBHBIX HOCUTEJICH B TOJTYTPBOHUKE;
2 — OHA HEU3MEHHA;
3 — OT KOHTAKTHOM Pa3HOCTU MOTEHIHAIIOB (TIpU €€ YBEIUYCHHH );
4 - OT KOHTAKTHOM Pa3HOCTHU MOTEHIMANOB (ITPHU €€ YMEHBIIICHUN ).

Korga obpaszyetcsi o0orameéHHbii c10M mpu KOHTAKTe METal — N - HMOJYIIPOBOI-
HUK?
1 — xorna paboTa BbIXOJa U3 MOJIYNPOBOJAHKUKA O0JbIle padOThl BbIXOAA u3
MeTaa;

2 — IpY TaKWX KOHTaKTaxX 000TalEéHHbBIN CIIOW He 00pa3yeTcs;
3 - xorja paboTa BbIXOJa U3 MOJYIPOBOJIHUKA MEHBIIE padOThI BBIXO/1a U3 METAl-
aa.
Korma o6pa3zyercst 00oraméHHubiii ¢lioil Mpyu KOHTAKTe METAII — P - MOJYIPOBOJI-
HUK?
1 — koraa paboTa BbIXOJa U3 MOJYPOBOAHUKA OO0JIbIIIE PAOOTHI BHIXOJIA U3 METaJ-
7na;

2 — MIpU TaKMX KOHTaKTaX 000TaléHHbIN CI0W He 00pa3zyeTcs;
3 - Korja paboTa BbIXO/a U3 MOJYNPOBOAHIKA MEHBIIIE paOOThl BBIXO/Ia U3 METAJI-
na.
Kak oOpa3zyercst o0paTHOE BKIIOUEHHUE NIEPEX0Aa METAILI — MOITYIIPOBOIHUK?
1 — mpW MOAKITIOYEHUH BHEIIHETO MCTOYHHMKA IUTFOCOM K METAJITy, a MUHYCOM K
MIOJTYIIPOBOTHUKY;

2 — mpu T000M TOKITFOUYESHUN BHEIITHETO HCTOYHUKA;
3 — TIpu MTOAKTFOYCHUHN BHEIITHETO MCTOYHHKA IIIOCOM K TIOJIYIIPOBOJIHUKY, & MH-
HYCOM K METaJy.
Kak oOpa3zyetcst mpsimoe BKITFOUEHHE TIepexoia METAJIT — MOTYITPOBOIHUK?
1 — mpu MOAKITIOUYEHWH BHEIIHETO MCTOYHHKA TUTFOCOM K METAJTy, a MUHYCOM K
MOJIyITPOBOTHUKY;
2 — ipu T000M TIOJIKJTFOUCHUH BHEIITHETO UCTOYHUKA;



3 — Npu MOAKIIOYEHUU BHEIIHETO MCTOYHHUKA IUIFOCOM K MOJYMPOBOJHUKY, & MU-
HYCOM K METaJLTy.

8. Kak nHampaBiieHO BHelIHee ToJie MpH 0OOPaTHOM BKJIFOUEHUU KOHTaKTa METasll —
MOJIyIPOBOJHUK?

1 — BHelIHee MoJie HE BIMSET HA POBOIUMOCThH KOHTAKTA;

2 — COBIIAJAET C KOHTAKTHOW Pa3HOCTHIO MOTEHIIUAJIOB,

3 — Ha BCTpeuy KOHTAKTHON Pa3HOCTH MOTEHIHAJIOB.

9. Kak HampaBiieHO BHEIIHEE MOJie MPU MPSIMOM BKJIIOYEHUH KOHTAaKTa METaJll —
MOJIyITPOBOTHUK?

1 — BHeIIHee MoJjie He BIUSET Ha MPOBOJIMMOCTh KOHTAKTA,

2 — COBMAJIAET C KOHTAKTHOW Pa3HOCTHIO MOTEHIMAJIOB;

3 — Ha BCTpEUy KOHTAKTHOM pa3HOCTH MOTEHIUAIOB.

10. Kakoii nepexon oopazyercs npu Au¢pGHy3uOoHHOM METO/e TOTydeHus P — N Te-
pexona?

1 — pe3kuii;

2 — IUTaBHBIH;

3 — CTyNEeHYATHIN;

4 — 3TOT METO/I HE UCTIONB3YETCS [l TOTYUCHHSI TIEPEX0/a.

11. Kakoii nepexoa o0pa3yercsi Ipu SNUTAKCUIIBHOM METOJE MOJydeHHs P — N 1e-
pexona?

1 — pe3kui;

2 — IJIaBHBI;

3 — CTYIICHYATHIH;

4 — 3TOT METO/ HE UCTIOJB3YETCs ISl MOTYUEeHUSI TEPeX0/a.

12. Yem obpazyetcsi 00bEMHBIN 3apsl B N — 0071aCTH MPU PABHOBECHOM COCTOSIHUH
p — N nepexoxna?

1 — snexTpoHamu;

2 — TIOJIO)KUTEITLHEIMU MOHAMH,

3 — IBIpKaMU;

4 — oTpHUIIaTeTLHEIMU HOHAMH.

13. Uem obpazyetcss 00bEMHBIN 3apsl B P — 007IaCTH TIPU PAaBHOBECHOM COCTOSIHHH
p —n nmepexoxna?

1 — snexTpoHamu;

2 — TIOJIOKUTEITLHBIMU NOHAMY,

3 — IBIpKaMU;

4 — oTpUIIATETTLHBIMU HOHAMH.

14. Kyna HampaBlieHHO TOJie¢ KOHTAaKTHOW Pa3HOCTH MOTEHIIMAJIOB TIPH PaBHOBEC-
HOM COCTOSIHUHM P — N mepexomaa’?

1 —u3 N — obnactu B p — 001aCTh;

2 —u3 p — obyactu B N — 00J1aCTh;

3 — B paBHOBECHOM COCTOSTHUHM KOHTAKTHAsI pa3HOCTh HE 00pa3yeTcs.

15. B kakoil 00jacTu MOJynpOBOJHUKA OOJblle riIyOMHAa MPOHUKHOBEHUS KOH-
TAKTHOTO TIOJISl IPY PaBHOBECHOM COCTOSIHUU P — N mepexoa’?

1 -8 n-—o0macty ;

2 — B p — obnactu;



3 — B TOM 00J1acTH, Ie OOJIbIIIE MPUMECH;
4 — B TOM 00MacTu, TJe MEHbIIIE TPUMECH
16. Kak cooTHOCATCS COMPOTHUBIICHUSI 0OJIACTH MEPEXoa U JaIbHUX OT Hero o0ja-
CTE MOJIyIPOBOIHMKA IIPH PAaBHOBECHOM COCTOSIHUU P — N mepexoa?
1 — conpoTuBIieHUE TIEPEX0/1a OOJIBIIIE COMPOTUBIICHUS P — U N — obJacTei;
2 — CONPOTHUBJICHHE MIEPEX0/Ia MEHBIIIE COMPOTUBIICHUSA P — U N — o0JacTel;
3 — COMPOTHUBJICHHUE MEPEX0/1a PAaBHO CONPOTHUBIICHUIO P — U N — obyacte
17.01 yero ymeHbIIAETCs TOJNIMHA 00€THEHHOTO CJI0S B KOHTaKTe METajul — Io-
JTyIPOBOJHUK?
1 — OT NOBBIIIEHUS KOHIIETPAIIMU OCHOBHBIX HOCUTENEH B MOJIYIIPBOIHUKE;
2 — OHA HEU3MEHHA;
3 — OT KOHTAKTHOW Pa3HOCTU MOTEHIMAIIOB (MpU €€ YBEIUUECHUN);
4 - OT KOHTAaKTHOM Pa3HOCTU MOTEHLNAJIOB (IIpU €€ YMEHBUICHHUH).

B kako#t 006:1acTu MoaynpoBOIHUKA JIOKAIM30BAHO JIEKTPUUECKOE MOJIE€ ¢ KOHTAKTHOMN
Pa3HOCTHIO MOTEHINAJIOB MPY PABHOBECHOM COCTOSIHUHU ) — N mepexonaa’?
1 — B N — obmacru;
2 — B P — obnacTu;
3 — B TO# obsactu, rae 0oJIbIIe MPUMECH;
4 — B o0nacTu nepexoja.

Kak Hanpasnens! qpeiidoBbiid 1 AU Py3MOHHBINA TOKA IPU PABHOBECHOM COCTOSIHUHU )
— N nepexona?
1 —u3 N —obnactu B p — 001acTh;
2 —u3 P — obnactu B N — 00JacTh;
3 — B IPOTUBOIIOJIOKHBIX HAMIPABJICHUSX;
4 — TaKUX TOKOB HET.

Uewm coznaércst mudPpy3noHHBINA TOK MpU 00pa30BaHUN PABHOBECHOTO COCTOSIHUS P — N
nepexojaa’?
1 — OCHOBHBIMH HOCHUTEIISIMU;
2 — HEOCHOBHBIMHU HOCHUTEIISIMH,
3 — ¥ OCHOBHBIMH, I HEOCHOBHBIMH HOCHTETISIMHU.
21.Yem coznaércsa ApeioBblid TOK IpU 00pa30BaHUM PABHOBECHOI'O COCTOSIHUS P
— N nepexoxna?
1 — OCHOBHBIMH HOCHUTEIISIMU;
2 — HEOCHOBHBIMHU HOCUTEIISIMH;
3 — 1 OCHOBHBIMH, I HEOCHOBHBIMH HOCHUTEJISIMHU.
22. KakuM compoTuBiIeHUEM 00JIa1a€T OMUYECKUIA KOHTAKT?
1 — ero conpoTuBiIeHHE PaBHO OOBEMHOMY CONPOTUBIICHUIO MOIYIPOBOIHUKA;
2 — ero CONPOTHUBIJICHHE BEJIMKO U 3aBUCUT OT HANpPaBJICHUS BKIIIOUEHUS! BHEUTHETO
WCTOYHUKA HATPSKCHMUST,
3 — ero COmpOTHUBIICHHE MAJIO U HE 3aBUCUT OT HAMPABJICHUS BKIIOYCHHS BHEIIIHE-
r'O UCTOYHHKA HATIPSKCHHUS.

23.Kaxkast 00nacTh c031a€TCsl Ha TPAHULIE METAJLI — MOJIYIIPOBOJHUK B MECTaX MPHUCO-

eIMHEHUs ANOJa K BHEIIHEH 1enn?
1 — oOenuénHAA ;
2 — oboramiéHHas;
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28.

29.

30.

3 — 00J1aCTh OMHYECKOT'0 KOHTAKTA;
4 — 0651aCTh BBITIPSIMIISIIONIETO KOHTAKTa
24. Kakoe BKJIIOYEHHUE P — N TTepexo/ia CAUTACTCS MPSMBIM?
1 — xorga BHENTHUI MCTOYHUK MPUCOECIUHSIETCS IUTFOCOM K N — 001acTH, a MUHY-
COM — K p — 0011acTHu;
2 — TIpu OTCYTCTBUH BHEITHETO MCTOYHUKA HATIPSDKCHUS,
3 — npu J1t000#1 MOISIPHOCTH BHEUTHETO HCTOYHHUKA,
4 — xorja BHEIIHUNA MCTOYHHUK MPUCOETUHSAETCS TUTIOCOM K P — 00JIacTH, a MUHY-
COM — K N — 00J1acTH.
25.Kakoe BKkIII0OUeHHE P — N 1epexojia CYuTaeTcsi oOOpaTHbIM?
1 — xorja BHEUIHUI MCTOYHUK MPUCOEIUHSIETCS IUIIOCOM K N — 00acTH, a MUHY-
COM — K P — o0J1acTu;
2 — IIpU OTCYTCTBUU BHEITHETO UCTOYHUKA HAMPSKEHMUS,
3 — mpu 1000 MOJIIPHOCTH BHEIITHETO HCTOYHHKA;
4 — xorja BHEIIHWHA WCTOYHHUK MPHUCOSTUHSACTCS TUTIOCOM K P — 00J1acTH, a MUHY-
COM — K N — o0JacTu.
26.YTo BIUSET Ha BEMUYMHY OaphepHOil (3apsaaoBoit) EMKoOCTH?
1 — TonBKO MIIOIIAAL IEPEXOIA;
2 — TOJBKO THUII TIOJTYTIPOBOIHUKA;
3 — TOJBKO TOJIMIIMHA CJIOST 00BEMHOTO 3apsa;
4 — Bce BbIIIICHA3BAaHHBIC MTAPaMETPBHI.
Kakoe siBneHue mpoucxXoauT B P — N MEpexojie MoJ| JCHCTBUEM MPSIMOTO CMeEIlle-
HUs?
1 — 9KCTpaKIMsi OCHOBHBIX HOCUTEJIEH;
2 — MTHXXEKIMS HEOCHOBHBIX HOCHUTEIICH;
3 — IKCTpaKIMs HEOCHOBHBIX HOCUTEIICH;
4 — UHXKEKIUSI OCHOBHBIX HOCUTEJIECH.
Kakoe siBIeHre MpOUCXOIUT B P — N TIepexoe Mo ACHCTBUEM 0OpaTHOTO CMEIIIe-
HUs?
1 — 9KCTpaKITNs OCHOBHBIX HOCHUTEJICH;
2 — MTHXKCKITHS HEOCHOBHBIX HOCHUTEIICH;
3 — KCTpaKIUs HEOCHOBHBIX HOCUTEIICH;
4 — MHXEKIHUSI OCHOBHBIX HOCHUTEIICH.
Uewm oOycnoBneHa auddy3nonHas EMKOCTh P — N mepexoaa?
1 — HakomIeHHEeM 3apsi/ia OCHOBHBIX HOCHUTEIEH TIPH MPSIMOM CMEIICHUH;
2 — paccachIBaHUEM 3apsiia OCHOBHBIX HOCHTEJICH MPU 0OOPaTHOM CMEIICHUU;
3 — HAKOIUICHUEM 3apsiia HEOCHOBHHBIX HOCHUTEJICH MPH MPSMOM CMEIICHUU H
paccachIBaHUEM €0 TIPH 0OPAaTHOM CMEIICHUH;
4 — HaKOTUJICHWEM 3apsiia OCHOBHHBIX HOCUTEJCH NpU MPSIMOM CMEIIIEHUU U pacca-
CBIBAaHUEM €TO IIPH 0OPAaTHOM CMEIICHUH.
Kak MoxxHO yMeHbIINTH TUPHY3UOHHYIO EMKOCTB P — N mepexoia’?
1 — yMeHbIIIEHHEM TUIONIAAU TIEPEX0/1a;
2 - YMCHBIIICHHEM KOHIICHTPAIIUH JISTHPYIONIEH TPUMECH;
3 — YMEHBIIIEHHUEM BPEMEHH JKU3HU U30BITOYHBIX HEOCHOBHBIX HOCUTENIEH;
4 — u3MeHEeHHeM HaNpsHKEHHs] BHEITHETO UICTOYHUKA.



31. Nmeercs mu nuddy3noHHas EMKOCTh B Iepexoaax METall — MOJIYTIPOBOIHUK?

1 — TONBKO MpU MPSIMOM BKIIFOUEHUU;
2 — TOJIbKO B PAaBHOBECHOM COCTOSTHUH;
3 — HE UMeeTCH,
4 — TOJIBKO MTPU OOPaTHOM BKJIIOUYEHUH.
32. I'me npenmynieCTBEHHO PACIOJIOKEH P — N MEPEXOJI, €CIM KOHLIEHTpaLus A0-
HOPOB B CTO pa3 00JIbIlIe KOHIIEHTPALUU aKLIENTOPOB?
1— B p - obmactu;
2 —B N — o0nacTu;
3 — B 00eunx 00J1acTIX paBHOMEPHO;
4 — B TaKOM clly4yae nepexoj He o0pa3yercs.
33. I'me npenMylIeCTBEHHO PacHoJIOkKEH P — N Mepexo/l, eCau KOHIIEHTpalus
JIOHOPOB B CTO Pa3 MEHbIIIE KOHLEHTPAlUU aKLIETOPOB?
1 - B p—obnactu;
2 — B N — obnacTy;
3 — B 00enx 00JaCTAX paBHOMEPHO;
4 — B TaKOM clly4yae nepexoj He o0pas3yercs.
34. KakoBO COOTHOILIEHHME KOHIICHTPAIM{ JOHOPHOW M aKUENTOPHOM NpHUMECEN
IpU CUMMETPUYHOM P — N mepexoae?
1 — KoHIIEHTpaLXs JOHOPOB OOJIbIIE KOHIIEHTPALUH aKI[ENTOPOB;
2 — KOHLIEHTPALMs aKLETITOPOB 00JIbIlIe KOHIIEHTPAIIUHU IOHOPOB;
3 — KOHIIEHTpAIMH JIOHOPOB U aKIIENTOPOB PABHBHI.
35. KakoBO COOTHOIIIEHHE KOHIIEHTpalUMi TOHOPHOM MU aKIENTOPHOW MNpHUMeEcen
IPY HECUMMETPUYHOM P — N mepexojie?
1 — KOHUIEHTpaLusl JOHOPOB Bceria 00bllie KOHIEHTPAUU aKLENTOPOB;
2 — KOHIIGHTpAIlMs aKIENTOPOB BCer/ia 00JbIlle KOHIIEHTPAIIUU JIOHO-
POB;
3 — KOHIIEHTPAIMH JJOHOPOB U aKI[ENTOPOB PaBHHI,
4 — unu 0oJIbIIIE TOHOPOB, WIIH OOJIBIIE aKIIENTOPOB.
36. UeM oOpasyeTcst TOMOTEHHBIN P — N TIepexoa?
1 — nonynpoBOAHUKAMU OJTHOM IPUPOBL;
2 — MOTYIIPOBOHUKAMH Pa3HOU MPUPOIBL;
3 - METaJuIOM U TOJIyIIPOBOJHUKOM;
4 — TakMX NEPEXO0B HE CYILIECTBYET.
37. Uem obOpasyeTcsi TeTepOreHHbIN P — N mepexon?
1 — moaynpoBOAHUKAMU OJTHOW TIPUPOIBL;
2 — IOyTPOBOAHUKAMHU PA3HON TTPUPOIBL;
3 - METaJIOM U TIOJTyTIPOBOTHUKOM;
4 — TakMX NEPEX00B HE CYIIECTBYET.
38. OT 4ero 3aBUCHUT BEIMYMHA KOHTAKTHOW Pa3HOCTU MOTEHIMAJIOB P — N Iepexo-
na?
1 — remnepatypbl NOTYIPOBOAHUKA;
2 — TUNa NPOBOAUMOCTH;
3 — IIUPUHBI 3aNPEIEHHON 30HBI;
4 — oA Mepexoa;



S — TOJIIIUHBI MTEPEX0/Ia.
39. Kak u3zMmeHsercs TonmuHa P — N nepexoaa Mpy MpsSMOM BKJIIOYEHHH 10 OTHO-
IICHUIO K PAaBHOBECHOMY COCTOSTHHIO?

1 — ymeHb1IaeTcs;

2 — yBEJIMYNBACTCS;

3 — HE U3MEHSIETCS,

4 — yBeNTUUMBACTCS MPU HATIPSKEHUH OOJIBIIIEM ITOPOTOBOTO.
40. Kak u3MeHsieTcs TOJIMHA P — N Tiepexoa Mpu oOpaTHOM BKJIIOYEHUU MO OT-
HOIIIEHUIO K PABHOBECHOMY COCTOSIHUIO?

1 — ymeHbI1aeTCs;

2 — yBEIIMYUBACTCS;

3 — HE U3MEHSEeTCS;

4 — yBenmM4MBAETCs MPHU HANIPSHKEHUU OOJIBIIEM ITOPOTOBOTO
41. Kak n3meHsieTcst BbICOTA MOTEHIMAIBLHOTO Oapbepa IpH MPsSMOM BKJIIOYEHUH ]
— N mepexo/ia 0 OTHOIICHUIO K PABHOBECHOMY COCTOSTHHIO?

1 — ymeHb1IaeTcs;

2 — yBEJIMUNBACTCS;

3 — HE U3MEHSIETCS,

4 — yBeNMYMUBAETCS NPH HAMPSKEHUU OOJIBIIEM TOPOTOBOTO
42. Kak u3MeHseTCsl BBICOTA MOTEHLIUAIBHOTO Oapbepa npu 0OOpaTHOM BKJIIFOUEHUU
P — N nepexoja 1o OTHOILIEHUIO K PABHOBECHOMY COCTOSIHUIO?

1 — yMeHbIaercs;

2 — YBEIIMYUBACTCS;

3 — HEe U3MEHSIETC;

4 — yBeIMYUBACTCS TPU HAMPSHKEHUU OOJIBIIIEM TTOPOTOBOTO
43. Kaxk pacrnosioxeHbl ypoBHH DepMu B — p B — N 00JACTAX TIPU PaBHOBECHOM
COCTOSIHUH P — N mepexoa?

1 - B -p obGnacTu BhIIIIE, 4eM B -N 00J1aCTH;

2 — B -N 00JacTH BBIIIE, YeM B —p 00J1aCTH;

3 — ypoBHU DepMH COBMAIAOT;

4 — B 30HHOU AMarpaMmme nepexojia HeT ypoBHeld depMmu.
44. Kak pacnonoxensl ypoBHH Pepmu B — p U — N 00JacTAX MpU NPSIMOM BKIIIO-
4YeHuu P — N nepexoaa’?

1 —B -p oGmacTu BHIIIE, YeM B -N 001aCTH;

2 —B -N 00JacTy BBIIIE, YeM B —p 00JIaCTH;

3 — ypoBHU DepMH COBMAIAOT;

4 — B 30HHOM AMarpaMmme nepexoia HetT ypoBHerd depMu.
45. KakuMu HOCUTENSIMU CO31a€TCsI MPSIMOM TOK B P — N mepexojie?

1 — ToBKO IBIPKaAMU;

2 — TOJIBKO AJIEKTPOHAMU;

3 — OCHOBHBIMH;

4 — HEOCHOBHBIMH;

S — ¥ ABIPKaMU, U 3JIEKTPOHAMHU.
46. KakuMu HOCUTENISIMU CO3/1a€TCsl OOpaTHBIN TOK B P — N nepexojie?

1 — TonBbKO ABIpKAMU;



2 — TOJIBKO AJIEKTPOHAMU;
3 — OCHOBHBIMH;
4 — HEOCHOBHBIMU,
S — ¥ JIBIPKaMH, U 3JIEKTPOHAMU.
47. Kakoil u3 Tp€x BUAOB Mpo00s nepexoia (TYHHEIbHbI, JJABUHHBIA WM TEIJI0-
BOI1) ABIIAETCS HEOOPATUMBIM?
1 — TyHHEIBbHBII;
2 — JTaBUHHBIHN;
3 — TEIJIOBOM;
4 — Bce HEOOpPATUMBI,
5 — Bce 0OpaTHUMBL.
48. [Ipu KakoM BKJIIOYEHUU P — N Mepexo/ia MOKET BOSHUKHYTH €ro po0oit?
1 — npu psimMom;
2 — pu 00paTHOM;
3 — ipu r000M;
4 — mpo00il HE BO3HUKAET MPH JIFOOOM BKIIOUYEHUU.
49. B nepexoJiax Kakux pa3MepoB HanboJiee BEPOSATEH JIJABUHHBIN TPOOO?
1 — B y3Kux;
2 — B IIUPOKHUX;
3 — B MIOOBIX;
4 — Tako¥ TpoOOil HEBO3MOXKEH.
50. B nepexogax kakux pazMepoB Haubosee BEPOSITEH TYHHEIbHBIA IPOOOH?
1 — B y3KUX;
2 — B IIIUPOKUX;
3 — B JIIOOBIX;
4 — takoi TpoOOil HEBO3MOXKEH.
51. Ilpu OonbIIMX KOHUEHTpALMIX MpUMeceld Kakoil Bu mpodos P — N mepexoaa
Haubosee BeposITeH?
1 — TyHHEIbHBIH;
2 — JTaBUHHBIN;
3 — TEIUIOBOIA;
4 — Bce paBHOBEPOSITHBI.
52. IIpy OTHOCUTEIBHO MaJIbIX KOHIIEHTPALMSIX MpUMecel Kakoi mpoOoit p — N me-
pexoja Hanbosee BEPOSATECH?
1 — TyHHEBHBI;
2 — TaBUHHBIN;
3 — TEIIOBO;
4 — Bce paBHOBEPOSITHBI.
53. Tlpu Kakux yciaOBHsI BOSHHKAIOT KOJIeOaHUs B JIABUHHO — IPOJIETHOM J1noie?
1 — npu npsSAMOM BKIIFOUEHUU;
2 — Iipu 0OpaTHOM BKIIFOUEHHH;
3 — nipu mometeHun ero B BY pezonarop;
4 — ipu 0OpaTHOM BKJIIOYEHUH U nomMelieHuu ero B BY pe3zonatop;
5 — koe0aHusl He BO3HUKAIOT HU MPHU KAKUX YCIOBHSIX.
54. I'ne pacnosioxKeH IO YMHOXKEHHUSI B JABUHHO — MPOJIETHOM JTUOj1e?



1 - B —p oGnactu;
2 — B —N obnactu;
3 — B y3KOii 00J1aCTH BOJIM3U METAJUTYpPTUYECKOM TPaHULIBI,
4 — 110 Bcel MMPUHE NEPEXOA.
55. Yem ompenensercst OpoJaETHOE BPEMsI B JIABUHHO — MIPOJIETHOM JTUOJIE?
1 — ckopocThio nperida;
2 — CKOpOCTBIO apeiia v mMpuHO 00JIacTH MPONETa;
3 — mupuHOM 00JacTH MPOIETA;
4 — mypuHON —p 1 —N obJIacTeH.
56. KakoBa pa3HOCTh (a3 TOKa U HAMPSDKEHUS B JJABUHHO — MPOJIETHOM JHOE?

1-90°;
2-180°;
3-270°;
4-0°,

57. Ha uém ocHOBaHO IENCTBUE CBETOINOIOB?
1 — Ha MHXKEKIIMY HEOCHOBHBIX HOCHUTEIICH;
2 — WHXKEKIIMU HEOCHOBHBIX HOCHUTEJICH M PEKOMOMHAIIMN W30BITOY-
HBIX AJICKTPOHOB U JBIPOK;
3 — MHXKEKIIUA OCHOBHBIX HOCHUTEIICH;
4 — 5KCTpaKIMX OCHOBHBIX HOCUTEJIEH.
58. Kakoe Bk/ItoYeHHE SBISIETCS pabOYMM JIJisi CBETOAMO 127
1 — npsmoe;
2 — o0OpatHog;
3 — 00a HarmpaBJeHUSI.
59. 3adem mipu paboTe CBETOIMOAa HA TIEPEMEHHOM TOKE IMOCJIEI0BATEIHLHO C HUM
BKJIFOYAETCSI BBIMPSIMUTEIBHBIN THO?
1 — s orpaHUYEHHSI MPSMOTO TOKA;
2 — B KQ4eCTBE HATrpy3KH;
3 — I orpaHUYeHUsT 00pAaTHOTO HANPSDKCHHUS,
4 — Takoe BKJIFOYEHHE HEBO3MOKHO.
60. Uto Takoe GoToragbBaHMYECKUE PE0Opa3oBaTENN?
1 — npeoOpazoBaTeu IEKTPUIECKOrO TOKA B CBET;
2 — ipeoOpa3oBaTeIu CBETA B DJICKTPUUECKUI TOK;
3 — mpeoOpa3oBaTeid CBET — TOK — CBET;
4 — takux mpeoOpa3oBaTeieii HE CYIIECTBYET.
61. Kak pacnipenensiercst u30BITOYHBIN 3aps/l B (POTOIEMEHTAX?
1 — mmrocoM B —p 061acTH, MUHYCOM B —N 00J1aCTH;
2 — TUTFOCOM B —N 00J1acTH, MUHYCOM B —p 00JIaCTH;
3 — 11eJIMKOM B —N 00J1aCTH;
4 — nenukoM B —p 00acTH.
62. Kak poTo —.1.c. BIUSIET Ha KOHTAKTHYIO Pa3HOCTh MOTEHIMaa?
1 — yMeHb111a10T;
2 — YBEIINYUBAIOT;
3 — HE U3MEHSIOT.



63. ObnanaroT 1 (HOTOIEMEHThl U30HUPATEILHOCTHIO K CHEKTPY 00JIy4aroiiero
cBera?

1 — oHM u30MpaTeNbHbl K YacCTOTE CBETA;

2 — N30UPATEIbHOCTH K YaCTOTE CBETA HET;

3 — OHHM YyBCTBUTEIHHBI TOJIBKO K OEIIOMY CBETY.
64. Kakoe BkiItoueHuUe siBIsieTCs padbounm aiist poToauoaa’?

1 — npsamoe;

2 — obpatHoe;

3 — 06a HampaBJIeHUs.
65. Kakoit yaactok BAX doroanona siisiercs padbounm?

1 — HaYaIbHBIN;

2 — BCS XapaKTEPUCTUKA;

3 — HaCHIIICHMUS,

4 — ipo6os.

Paznen 5. BzaumopeiictBue AByX M 00J€e 3IEKTPOHHO — JIBIPOYHBIX MEPEXO-
TIOB.

Yem 00yCIIOBICHBI yCUIUTENbHBIE CBOMCTBA OUIIOIAPHOTO TpaH3UCTOpa?

1 — HamYMeM IBYX UCTOYHUKOB MTUTAHMS;

2 — HaJTMIMEM JBYX HE3aBUCHUMBIX TIEPEXO0/I0B, YIIPABISEMbIX BHCIITHIM CHUTHA-
JI0M;

3 — HaM4MeM JBYX B3aMMOCBSI3aHHBIX MEPEX0JI0B, OJUH U3 KOTOPBIX YIIPaB-
JISIETCSI BHEIITHUM CUTHAJIOM;

4 — uCcnoJIb30BaHUEM HOCHUTEIIEH 3apsI0B 00€UX 3HAKOB.

Kakast 065acTh B OUTIOJIIPHOM TPAH3UCTOPE CO3AET TOTOK HOCUTENCH?

1 — 6a3a u smMuUTTED;

2 — DMUTTED;

3 — KOJUIEKTOP B SMUTTED;

4 — KOJIJIEKTOp;

5 — 0aza.

Kaxkast o61acTh OUIIONSIPHOTO TPaH3UCTOPA SBJISIETCS YIPABIISIONICH?

1 — 6a3a u smMurTE;

2 — OMUTTEP;

3 — KOJUIEKTOP ¥ SMUTTED;

4 — KOJIIIEKTOp;

5 — Oaza.

. UeM co3maércs TOK 3MUTTEPA B TPAH3UCTOPE C P — N — p CTPYKTYpOit?

1 — apipKamu;

2 — DJIEKTPOHAMU;

3 — MOJIOKUTEIILHBIMU NOHAMH,

4 — oTpULIaTEeTLHBIMU HOHAMH,

5 — 1 IpIpKaMU, U DJIEKTPOHAMH.

UeM co3gaércst TOK SMUTTEpPA B TPAH3UCTOPE € N — P — N CTPYKTYpOu?

1 — npIpkamu;

2 — DJIEKTPOHAMH,



3 — MOJIO)KUTENLHBIMU MOHAMH;
4 — oTpUIIaTeTLHBIMU HOHAMH,
5 — 1 IBIpKaMU, U DJIEKTPOHAMH.
6. Kakas u3 obnacreit TpaH3uCTOpa UMEET HaUOOIBIIIEe COMPOTHBIICHUE?
1 — 6a3a u sMuUTTED;
2 — DMUTTED;
3 — KOJUIEKTOP B SMUTTED;
4 — KOJIJIEKTOp;
5 — 0aza.
7. KakoBa noyiipHOCTh MCTOUHMKOB IMUTAHUS, TIOJKIIOYAEMBIX K OUTIOJIIPHOMY P
— N — p TPaH3UCTOPY B AKTUBHOM peKuMe ( OTHOCUTEIBHO SMUTTEPA)?
1 — niroc Ha KOJUIEKTOp, MUHYC Ha 0azy;
2 — IUTIOC M Ha KOJJIEKTOD, U Ha 0azy;
3 — MUHYC U Ha KOJUIEKTOp, U Ha 6a3y;
4 — MMHYC Ha KOJUIEKTOP, TLTIOC Ha 0a3y.
8. KakoBa mossspHOCTh NCTOYHHKOB IMUTAHUSI, TIOJKITIOYAEMBIX K OHUIIOISIPHOMY N
— P — N TpaH3UCTOPY B AKTUBHOM pPEKUME (OTHOCUTEIBLHO SMUTTEPA)?
1 — ruIroC Ha KOJIJIEKTOP, MUHYC Ha 0asy;
2 — TUTIOC ¥ Ha KOJIJIEKTOD, 1 Ha 0a3y;
3 — MUHYC U Ha KOJUICKTOp, U Ha 6a3y;
4 — MUHYC Ha KOJIJIEKTOD, TJTIOC Ha 0a3y.
9. Kakosa BennumHa ko3¢ duiirerTa nepegadyu Toka sMmurrepa (o)?
1 — npou3BoJBHAS;
2 — Bcer/ia 0oJIbIlle eUHUIIBI,
3 — BCer/ia MEHbIIIE SUHUIIBI,
4 — B 3aBUCUMOCTH OT TOKa YMUTTEPA.
10. KakoBa BenmunHa Kod(ddumueHTa nepeaadyn Toka 6assl (3)?
1 — npou3BoJBHAS;
2 — Bceraa OOMbIlIe €IUHHUIIBL,
3 — Bceraa MEeHbIIIE €IUHHUIIBL;
4 — B 3aBUCUMOCTH OT TOKa IMHUTTEPA
11. Yem ynpasinsgercst 0OpaTHbIN (Ha4albHbII) TOK KOJUIEKTOpa?
1 — ToxoM 0a3sbr;
2 — TOKOM SMHUTTEPA;
3 — HaIPsDKEHUEM Ha KOJIJIEKTOPE;
4 — pampspkeHUeEM Ha 06ase;
S — OH HEyNIpPaBJISIEM.

12. Kakas cxeMa BKJIFOUEHHUS TpaH3UCTOpa 00JagaeT HauOOJbIIUM BXOJHBIM CO-
IIPOTUBJIEHUEM?

1-0Bb; 2-093; 3—-0K; 4 — Bce OIUHAKOBLIC.
13. Kakast cxeMa BKJTFOUCHHUS TPAH3UCTOpaA 001a1aeT HAanOOIBIIIMM BBIXOJHBIM CO-

MPOTUBJICHUEM?
1-0b; 2-093; 3-0K; 4 —Bce 0OIMHAKOBEIE.



14. Kakas cxema BKJIIOYEHHS TpaH3UCTOpa 001a1aeT HAauOONbIIUM YCUIIEHUEM 10
TOKY?
1-0Bb; 2-093; 3—-0K; 4 —Bce 0OfUHAKOBEIC.
15. Kakast cxema BKJIFOUEHUSI TpaH3UCTOpa 00JialaeT HauOOIBbIINM YCHUICHUEM 10
HaIPSHKEHUIO?
1-0Bb; 2-093; 3—-0K; 4 —Bcec 0OTUHAKOBEIE.
16. Kakas cxema BKJIIOYEHUS TPaH3UCTOpa 00JIaaeT HAaUOOJIBITUM YCUIICHUEM TI0
MOIIIHOCTHU?
1-0Bb; 2-093; 3-0K; 4 —Bce ogUHAKOBEIC.
17. B xakoM pexxume uepe3 TPaH3UCTOp MPOTEKAET MaKCUMAJIbHBIN TOK?
1 — B pe’xuMe OTCEUKH;
2 — B pEKUME HACBIIICHMUS;
3 — B IMHEITHOM pEXKUME;
4 — TOK Bcerja OJIMHAKOB.
18. B kakom pexxumMe yepes TpaH3UCTOp MPOTEKaeT MUHUMAIbHBIN TOK?
1 — B pexxuMe OTCEeuKH;
2 — B peXMM€ HACBIIICHUS;
3 — B IMHEHHOM PEXKUME;
4 — TOK Bcerja OJIMHAKOB.
19. Yro sBAsieTCs mapaMeTpoM Il CEMEHCTBA BXOIHBIX CTATHYCCKUX XapaKTEpH-
CTUK TPaH3UCTOPA, BKIIFOUEHHOTO 10 cxeme ¢ OD?
1 — Tok 0a3kr;
2 — HanpsDKeHHe 0aza — SMUTTED;
3 — TOK KOJJIEKTOPA;
4 - HampsKEHUE KOJUIEKTOP — SMUTTED;
5 — TOK SMHTTEpA.
20. Yto sBIseTCS MapaMeTpOM JJISI CEMEHCTBA BBIXOTHBIX CTAaTHYECKHX XapaKTe-
PUCTHUK TPAH3UCTOPA, BKIIFOYEHHOTO 110 cxeme ¢ OD?
1 — Tok 6a3kr;
2 — HampshKeHHe 0a3za — SMUTTED;
3 — TOK KOJIEKTOPA;
4 - HanpsHKEHUE KOJIJIEKTOP — SMUTTED;
5 — TOK SMUTTEPA.
21. 3aBucut nu ko3 PuIeHT nepeaayn 6a30BOro TOKa OT YaCTOTHI?
1 — He 3aBuCHT;
2 — 3aBHCHUT TOJBbKO HAa BHICOKMX YaCTOTAaX;
3 - 3aBUCHUT TOJHKO HA HU3KUX YACTOTAX;
4 — 3aBHUCHUT.
22. BBICTpOEICTBHE KAKOTO TPaH3UCTOpa OOJIbIIE p-N-P Uik N-P-N CTPYKTYp?
1-p-n-p;
2 - n-p-n;
3 — OIMHAKOBOE.
23. beicTpoaeiicTBUE KaKoTo TpaH3UCTOpa MEHbIIE p-N-P WK N-P-N CTPYKTYpP?
1-p-n-p;
2 - n-p-n;



3 — OIMHAKOBOE.

24. YeM 0TIIMYAIOTCS TPAH3UCTOPBI P-N-P U N-P-N CTpyKTYp?

1 — ko3¢ PULIEHTOM YCHIIEHUS IO TOKY;

2 — OBICTPO/ICHCTBUECM;

3 — HaIPaBJICHUSIMU TOKOB M HAMPSHKEHUI;

4 — HampaBJICHUSMHU TOKOB ¥ HANIPSDKCHUH B OBICTPOACHCTBUEM;

5 — ko3 pHUIHEHTOM YCUIICHHS TIO MOIITHOCTH.
25.Hampsixenue kakoil MOJPHOCTH Ha 0a3e p-N-p TpaH3UCTOpa OTKPHIBAET €ro
(cxema ¢ 09)?

1 —mmroc; 2 — muHyc; 3 — nepeMeHHoe; 4 — He moAagTCsl.
26.Hampsixkenue kakod MOJSIPHOCTH Ha 0asze p-N-P TpaH3UCTOpa 3aKPBHIBAET €ro
(cxema ¢ 09)?

1 —mmroc; 2 — munHyc; 3 — nepeMeHHoe; 4 — He moAagTcCsl.
27.HanpsikeHrue Kako MOJIIPHOCTH Ha 0a3ze N-P-N TpaH3UCTOpa OTKPHIBAET €ro
(cxema ¢ OD)?

1 —mmtoc; 2 —muHyc; 3 — nepeMeHHoe; 4 — He moAagTCsl.
28.HanpsipkeHne Kakol MOJSIPHOCTH Ha 0aze N-pP-N TpaH3UCTOpa 3aKpPHIBAECT €ro
(cxema ¢ OD)?

1 —mmtoc; 2 —muHyc; 3 — nepeMeHHoe; 4 — He moAagTCsl.
29.HanpspkeHne KakoM IMOJIIPHOCTH MOJKIKOYAETCA K KOJUIEKTOPY p-N-P TpaH3H-
cropa?

1 —mmroc; 2 — muHyc; 3 — niepeMeHHoe; 4 — He moAagTCsl.
30.HanpspkeHue Kakoil MOJSPHOCTH MOJKIKOYAETCA K KOJUJIEKTOpPY N-P-N TpaH3H-
cropa?

1 —mmroc; 2 — munHyc; 3 — mepeMeHHoe; 4 — He moaagTesl.
30. Kak n3MeHHTCS BXOJIHASI XapaKTEPUCTUKA P-N-P TpaH3UCTOpa MpPH MOJa4ye

Ha KOJUIEKTOP OTPULATEIBHOIO HANPSKEHUS?

31. Kak nposiBiisieTcs B TpaH3UCTOPE BHYTPEHHSASI 0OpaTHASI CBS3b?

32. YTo pOUCXOIUT C BBIXOJTHOM XapaKTEPUCTUKON MPU YBETUUCHUHU TOKa Oa-
3bI TPAH3UCTOPA?

33. YTo mpOHUCXOOUT C BBIXOJHOM XAPAKTEPUCTUKOW NMPHU YMEHBIIECHUM TOKA
0a3bl TpaH3ucTOpa?

34. B kakoM pexuMe KOJIJIEKTOPHBIA TOK TPAH3UCTOPA MaKCUMAJIBHBIN ( cxema
c 09)?

35. B kakom pexxrme KOJUIEKTOPHBIN TOK TPaH3UCTOpa MUHUMANIbHBIN ( cXeMa
c 09)?

36. B kaxoii cxeme BimrodeHust (OO unu Ob) Tpansuctopa Oosbiiie oOpaTHBIN

TOK KOJIJIEKTOpa?



37. Yro npoucxoaut ¢ KorhGUIIMEHTOM Tepeaadn Toka 0a3bl MPU YBEIUYEHUU
4acTOTBhI?

38. Uto mpoucxoaut ¢ kod3hHUIMEHTOM Mepeaadn TOKa SMUTTEpa PU yBeI-
YEHUHU YaCTOTHI?

39. Kakoe BnusHUE OKa3bIBaeT OapbhepHas EMKOCTh KOJIJIEKTOPHOTO MEpexoaa
Ha YaCTOTHYIO XapaKTEPUCTHKY TpaH3HCTOpa?

40. YTo Takoe KIOYEBOM peXUM pabOTHI TpaH3UCTOpa?

41. Kakyto ¢hopmMy MMeeT BXOJHOW CHUTHAI MPU KIFOYEBOM PEXKUME PaOOTHI
TpaH3ucTopa?

42. KakuM BpeMEHHBIM MapaMeTPOM XapaKTepHU3yeTcs MepeaHUil GPOHT UM-
MyJIbCa KOJUIEKTOPHOI'O TOKA B KIIFOUEBOM peXUME pabOThl TpaH3UCTOpa?

43. KakuMm BpeMEHHBIM MapaMeTPOM XapaKTepHU3yeTcs 3aJHUH GPOHT UMITYJIb-
ca KOJUIEKTOPHOT'O TOKa B KIOYEBOM PEKUME padOThI TpaH3UCTOpa?

44. Kakue HOCHUTENH 3apsia UCIOJIb3YIOTCS B TIOJIEBBIX TPAH3UCTOpaX?

45. B KakOM HanpaBJICHUH BKIIFOYAETCS P-N MEPEXO0J MOJEBOr0 TPAH3ZUCTOPA C
YIPaBISIOIUM [IEPEXOIOM?.

46. B xakom pexume paboTaeT MoJIeBOI TPAH3UCTOP € U30JIMPOBAHHBIM 3aTBO-
POM M BCTPOEHHBIM KaHAJIOM?

47. B xakoM pexxumMe paboTaeT MojaeBOl TPAH3UCTOP € U30JUPOBAHHBIM 3aTBO-
POM M HHIYLIUPOBAHHBIM KaHAJIOM?

48. Yro npexacrapisger co00i BXOAHAs XapaKTEPUCTHKA MOJEBOTO TPAH3UCTO-
pa?

49. Ha xakoil BbIBOJ] MOJIEBOTO TPAH3UCTOPA MOAAETCS BXOAHON CUTHAI?

50. Kakoif mpoBOAMMOCTbIO 00JaaeT UHAYLUUPOBAHHBIA B p — MOAJIOKKE Ka-
HaJI MOJIEBOTO TPAH3ZUCTOPA C U30JIUPOBAHHBIM 3aTBOPOM?

51. Kakoii mpoBOIMMOCTBIO 00J1a/laeT MHAYLIIMPOBAHHBIN B N — TMOJIOKKE Ka-
HaJI MOJIEBOTO TPAH3UCTOPA C U30JIMPOBAHHBIM 3aTBOPOM?

52. B kakom pexume padoTaeT MoJIeBOM TPAH3UCTOP C YIPABISIONINM P-N Tie-
pexoaom?

53. B KakoM COCTOSIHUH MOXKET HAXOJAUTHCSI TAPUCTOP?



54. YeM oTIIMYAETCS TUPUCTOPHBIN KIIIOY OT TPAH3UCTOPHOTO?

55. KakoBo conmpoTHBIIEHHUE CTPYKTYpbl TUPUCTOPA MPU TOJIaYe HAINPSIKEHUS
IUTIOCOM Ha aHOJl, MUHYCOM Ha KaToJ M OTCYTCTBUHU YIPaBJISIONIETO WUMITYJIb-
ca?

56. KakoBO COMPOTUBJIEHUE CTPYKTYpPbl TUPUCTOpPA MPH MOAAYE HAMPSKEHUS
MHUHYCOM Ha aHOJI, IUTIOCOM Ha KaToJ U OTCYTCTBUHU YIPABJISIOMIETO UMITYJIb-
ca?

57. Ilouemy st mepexoaa TUPUCTOPA B OTKPBITOE COCTOSTHUE TOCTATOYHO KO-
POTKOTO YIPAaBIIAOLIETO UMITYJIbCA?

Paznien 6. dusndeckue nporecchl B BAKyyMe U ra3ax
1. Ecnu »yekTpoH BbUIETEN M3 KaToia B HAIpPaBJICHUU aHO/A, TO PaBHOMEPHOE
AIEKTPUUECKOE T0JI€ B IPOMEKYTKE aHOJ — KATOJI SABJIAETCS JIJISl HETO:

1 — TopMoO3SIITUM;

2 — YCKOPSAIOIINM;

3 — 1moJie He ACHCTBYET Ha 3IEKTPOH.
2. Ecnu 57exTpoH BBUIETEN W3 aHOAA B HAMPABICHHHM KaToa, TO PaBHOMEPHOE
AIIEKTPUYECKOE TOJIE B IPOMEKYTKE aHOJ — KaTOJI SIBISIETCS IS HErO:

1 — Topmo3suIMM;

2 — YCKOPSIFOIINM;

3 — moJse He ACHCTBYET Ha DJIEKTPOH.
3. Ecnu anexTpoH momnaia B MPpOMEXYTOK aHOJ — KaToJ MO/ MPSIMBIM YTJIOM K CH-
JIOBBIM JIMHUSIM JIEKTPUUECKOTO TOJIS ¢ HAa4allbHOM CKOPOCTHIO V, TO Aaniee oH Oy-
JIET JABUTATHCS:

1 — mo mpsMOi B CTOPOHY aHO/1a;

2 — 110 TIPSIMOM B CTOPOHY KaTOJ1a;

3 — o mapaboJie B CTOPOHY aHO/Ia;

4 — 1o mapaboJie B CTOPOHY KaTo/1a;

5 — o kpyry.
4. Ecnu 5MeKTpoH monayi B MPOMEXKYTOK aHOJ — KaTo MO MPSIMBIM yTJIOM K CH-
JIOBBIM JIMHHSIM JJIEKTPHUYECKOTO TMOJISI ¢ HaYaldbHOW CKOPOCTBIO V, TO €ro CKO-
POCTB:

1 — yMeHbIIUTCS;

2 — YBEIIUYUTCS;

3 — HE U3MCHHTCH,

4 — cTaHeT paBHOU HYJIIO.
5. DNeKTpOH BXOJIUT B DJIEKTPUUECKOE TOJIE CO CKOPOCTHIO V MEPHEHAUKYISIPHO
CWJIOBBIM JIMHUSM. ETO KOHEYHasi CKOPOCTh 3aBUCHT:

1 — TONBKO OT HAYATBHOU CKOPOCTH;

2 — TOJBKO OT MPWIOKEHHOM K MPOMEXKYTKY aHOJ — KaTOJl Pa3HOCTH MOTEHITHA-
JIOB;



3 — CKOpOCTb HE U3MEHSIETCS B TOJIE;
4 — ¥ OT HaYaJIbHOUW CKOPOCTH, M OT Pa3HOCTH IMOTEHITUATIOB.
6. PaccTtosiHre MEXy TIJIOCKMMU aHOJIOM U kKatojoM 0,1 cM, HanpsiKeHue, Mpuiio-
xeHHoe Kk aHonxy 100B. KakoBa OyaeT CKOpOCTb 3JIEKTPOHA y aHO/AA, €CJIH €ro
HavyajabHasi CKOPOCTh paBHA HYJIIO?
1—100 xm / cek;
2 — 1000 xMm / cek;
3 - 6000 kM / cek;
4 — 625 kM / cex;
5—15000 xm / cek.
7. Paccrosinne Mexay MiIockuMu aHojaoM u karogom 0,01 cm, HanpsbkeHue, mpu-
joxkeHHoe K aHonxy 100B. KakoBa OymeTr cKOpOCTh AJIEKTpPOHA Yy aHOZA, €CIU €ro
HayaJbHasi CKOPOCTh PaBHA HYJO?
1—-100 xm / cek;
2 — 1000 xMm / cek;
3 - 6000 kM / cek;
4 — 625 km / cex;
5—15000 km / cek.
8. PaccTosiHne Mexay MIIOCKUMHU aHOAOM U KaTtogoM 0,1 cm, HanpsikeHue, MpuIio-
KEHHOe K aHoay 625B. KakoBa OyaeT CKOpOCTb 3JIEKTpOHA y aHOJAa, €CIU €ro
HayaJlbHasi CKOPOCTh PaBHA HYJO?
1—-100 xm / cek;
2 — 1000 xm / cek;
3 —6000 k™ / cex;
4 — 625 kM / cek;
5—15000 km / cek.
9. Paccrostnue mexnay miockumu aHoaoMm u katoaom 0,01 cMm, HanpsbkeHue, mpu-
JoxxeHHoe K aHoay 625B. KakoBa Oyner cKOpOCTh 2JIEKTPOHA y aHO/A, €CJIU €ro
HayaJIbHAsA CKOPOCTh PaBHA HYJIIO?
1—-100 xm / cex;
2 — 1000 xMm / cek;
3 - 6000 km / cek;
4 — 625 kM / cex;
5-—15000 km / cek.
10. HemoaBwKHBIN 37EKTPOH BBOJUTCS B MOCTOSHHOE PAaBHOMEPHOE MArHUTHOE
nosie. KakoBa TpaekTopus ero 1BUKECHUS?
1 — ocTaéTrcst HEMOABMKHBIM;
2 — IBUXKETCS BIOJb CUIIOBBIX JIMHHUM TOJIS;
3 — IBHIKETCS IO KPYTY;
4 — IBUXKETCS TI0 CIIUPAIIH.
11. DyIeKTpOH C HEHYJIEBOW HAYAJIBHON CKOPOCTHIO BBOJMTCS B MAarHUTHOE TOJIE B
HaIlpaBJICHUM CHJIOBBIX JIMHUH 3TOTO 1MoJjs. KakoBa TpaekTopHs ero IBHKCHUS?
1 — ocTaércs HEMOABUKHBIM;
2 — IBUXKETCS BIOJIb CUJIOBBIX JIMHUM MOJIS;
3 — ABUXKETCS O KPYTY;



4 — IBUXKETCS TI0 CIIUPAIIH.
12. DNEeKTpOH ¢ HEHYJIEBOW HAYAJIbHOM CKOPOCTBIO BBOAUTCS B MAarHUTHOE T10JIE B
HaIlpaBJICHUMN MEPHEHANKYJIIPHOM CHUJIOBBIM JIMHHUSM 3TOro mosis. KakoBa Tpaek-
TOPHSI €r0 IBHXKCHHUS?
1 — ocTtaércs HEMOABUKHBIM;
2 — IBWKETCS BAOJIb CUJIOBBIX JIMHUH MOJIS;
3 — IBIKETCS TIO KPYTY;
4 — IBUXKETCS IO CIIUPAIIH.
13. DeKTpoH ¢ HEHYJIEeBOM HAdalbHON CKOPOCTHIO BBOJMTCS B MarHUTHOE TOJIE
MOJI YTJIOM K CHJIOBBIM JIMHUSIM 3TOro 1moJjsi. KakoBa TpaekTopus ero ABMKEHUs?
1 — ocTaércs HEeMOABUKHBIM;
2 — IBUXKETCS BIOJb CUIIOBBIX JIMHUM MOJIS;
3 — ABUXKETCS 10 KPYTY;
4 — IBUXKETCS IO CIIUPAIIH.
14. Kakoe neicTBHME OKa3bIBAET HA MOTOK AJIEKTPOHOB CXOJSAIIECECS YCKOPSIOUIEE
AIEKTPUYECKOE MOJIE?
1 — takoe noJse He IEeUCTBYET Ha 3JIEKTPOHBI,
2 — MOTOK 3JIEKTPOHOB YBEITMYHUBAET CKOPOCTh HE U3MEHSISI TPACKTOPHUU;
3 — MOTOK 2JIEKTPOHOB (hOKYCUPYETCS;
4 — IOTOK 3JIEKTPOHOB YMEHBIIIAET CKOPOCTh HE U3MEHSS TPACKTOPHH;
S — MOTOK 3JIEKTPOHOB PACCEUBAETCSI.
15. Kakoe neiicTBHE OKa3pIBAa€T HA MOTOK 3JIEKTPOHOB CXOJSALIEECS TOPMO3SAIIEE
ANEKTPUYECKOE MoJie?
1 — takoe nose He JeHCTBYET Ha 3JEKTPOHBI,
2 — MOTOK 3JIEKTPOHOB YBEJIMYUBAET CKOPOCTh HE U3MEHSISI TPAEKTOPUU;
3 — IOTOK 2JIEKTPOHOB (POKYCHPYETCS;
4 — IOTOK 3JIEKTPOHOB YMEHBIIIAET CKOPOCTh HE U3MEHSSI TPACKTOPHH;
S — IOTOK 3JIEKTPOHOB PACCEUBAETCH.
16. Kakoe neiicTBre OKa3bIBAET HA MOTOK JJIEKTPOHOB PACXOMSIIEECS YCKOPSIO-
11ee AIEKTPUUIECKOoe mose?
1 — takoe noJse He IEeUCTBYET Ha JJIEKTPOHBI,
2 — MOTOK DJIEKTPOHOB YBEITMYHUBAET CKOPOCTh HE U3MEHSIS TPACKTOPUH;
3 — IOTOK 3JIEKTPOHOB (POKYCHUPYETCS;
4 — TOTOK 3JIEKTPOHOB YMEHBIIIAET CKOPOCTh HE U3MEHSS TPAEKTOPHH;
S — IOTOK 3JIEKTPOHOB PAaCCEUBAETCH.
17. Kakoe neiicTBuEe OKa3bIBA€T HA MOTOK JICKTPOHOB PACXOISIIEECS TOPMO3SIIEe
ANEKTPUUYECKOE MoJie?
1 — Takoe nose He IeUCTBYET Ha 3JIEKTPOHBI,
2 — MOTOK 3JIEKTPOHOB YBEJIMUHUBAET CKOPOCTh HE U3MEHSISI TPACKTOPUU;
3 — IOTOK 3JIEKTPOHOB (POKYCHUPYETCS;
4 — IOTOK DJIEKTPOHOB YMEHBIIIAET CKOPOCTh HE U3MEHSS TPACKTOPHH;
S — IOTOK 3JIEKTPOHOB PACCEUBAETCS.
18. ITo kakoi TpaeKTOPUM JBUKETCS JIEKTPOH BO B3aWUMHO MEPENEHIUKYISIPHBIX
CTaTUYECKUX JIEKTPUYECKOM U MAarHUTHOM TOJISIX, €CJIM €ro HayaiabHasi CKOPOCTh
paBHa HYJIO?



19. I1o kako#i TpaeKTOPUU JBUIKETCS SJIEKTPOH BO B3aMMHO MEPENEHIUKYISIPHBIX
CTATUYECKUX ICKTPUUECKOM M MarHUTHOM MOJISAX, €CIIM €r0 HayajdbHasi CKOPOCTh
HE paBHa HYJIIO U HampaplieHa MEPIEHANKYISIPHO OOIIEH MIOCKOCTH 3TUX MOJeH?
20. Kakoe niericTBUE OKa3bIBAET MEPEMEHHOE NEKTPUUECKOE MOJIE HA MOTOK 3JIEK-
TPOHOB BBOJIUMBIX B 3230, IJIe JEUCTBYET 3TO MoJie?

21. Ilox BO3meCTBUEM UETO BOZHUKAET TEPMOAJIEKTPOHHASI SMUCCHUS?

1 — HarpeBaHus METANIA;

2 — CWJIBHOTO 3JIEKTPUYECKOTO TOJIS;

3 — CHUIBHOI'O MarHUTHOTO TIOJIS;

4 — HampaBJIEHHOTO MOTOKA AJIEKTPOHOB.

22. Ilox BO31EMCTBAEM YETO BOZHUKAET aBTOSJICKTPOHHAS IMUCCHS?
1 — HarpeBaHus MeTaJIa;

2 — CUITBHOTO 3JICKTPUYECKOTO TOJIS;

3 — CUJIbHOTO MarHUTHOTO TIOJIS;

4 — HanpaBJIEHHOTO MMOTOKA AJIEKTPOHOB.

23. Ilox BO31EMCTBHEM YETO BOZHMKAET BTOPUYHAS DJIEKTPOHHAS IMUCCHS?

1 — HarpeBaHus METANIA;

2 — CUJILHOTO DJIEKTPUYECKOTO TOJIS;

3 — CUJIbHOTO MarHUTHOTO TIOJIS;

4 — HanpaBJIEHHOTO TOTOKA AJIEKTPOHOB.

24. Kakol TUI 3JIEKTPOHHON 3MHUCCUHM HauboJiee 4acTO HCIOJIb3YETCSl B BaKyyM-

HBIX TTpubOopax?

1 — BTOpUYHAs YMHCCHS;

2 — aBTORJICKTPOHHASI IMUCCHSI;

3 — TEepMOAJIEKTPOHHAs SMHUCCHUS;

4 — sMuUCCHsl AIEKTPOHOB MO/ BO3IEUCTBUEM MAarHUTHOIO TOJISL.

KYPCOBASA PABOTA

3aiaHue HA BbINOJIHEHHE KYPCOBOi padoThl «PacuéT cTaTHuecKuX XapaKre-

PHUCTHK U IAPAMETPOB OMIIOJIAPHBIX TPAH3UCTOPOB)

Hcxoanbie 1aHHbIE

B pabote He0OX0IUMO paccUUTaTh U MMOCTPOUTH CEMENCTBA BXOAHBIX U BbI-
XOJIHBIX CTaTHYECKUX XapaKTEPUCTUK OUIOJSIPHOTO TPAH3UCTOPA, BKIFOUYEHHOTO
no cxeme ¢ OD, ompeneinuTh MO 3TUM XapaKkTepucTHKaM h— mapameTpsl (BHEII-

HUE), a TakkKe (puznueckre (BHYTPEHHUE) IMapaMeTpbl TPaH3UCTOPA.



Homep BapuanTta 3aga€rcs 1ByMs MOCAEIHUMU IU(ppaMu HOMEpa 3a4€THON
kHWkKH cryaeHTa (N1 — mpeanocnennsis mudpa; N2 — nocneauss uudpa HoMmepa
3a4€THOW KHWKKH). Ecnu mocnemusss uinu mpeanocieqHss nudpsl 3a4€THON
KHWKKH paBHbl 0, To N mpuHuMaet 3HaueHue pasHoe 10.

Bxomubie xapakrepuctuku (3aBucumocth 16 = f (U603 ) mpu Uk = const )

OTIpENeIAI0OTCS BhIpaxeHueM (3. 1) :

1 Ups 1 “Uo+tUp
l,=1|—e™ -1|+—|e ™" -1{|, (1)

P By

BeixoHbie xapakTepuctuku (3aBucumoctsh Ik = f( Uks ) mpu 16 = const)

OTIPEIEIISIIOTCS BhIpaskeHueM (2 ):

Upy “UptUp 1 U
l,=1]|e™ -1|-|e ™™ -1 (1+—J T
IBI rKK

(2)
B aTux BbeIpaxkeHHusAX 0003HAYEHO:

By, - IpAMOH K03 UIIMEHT TIepeaadr Toka 0a3bl;

3, - UHBEPCHBIN KOA(P(DUIIMEHT TIepeadn TOKa;

|, - TOK HaCBIIIEHUS,

U ,, - HalIpsDKEHUE TIepexo/1a SMUTTEP — 0a3a;

U ., - HalpsDKEHUE KOJUIEKTOP — SMUTTED;

m, - KO3 DUIMEHT He UeaTbHOCTH SMUTTEPHOTO MEPEX0/Ia;

m, - K03 GUIIMEHT TIIaBHOCTH KOJIJIEKTOPHOTO MEPEX0/1a;

K

;= - TEIJIOBOM MOTEHIIMAI;

k =1,38-10* [xc/ K - mocTosiHHAs bonbiMana;
T =273+1°C - aOCOIIOTHAS TEMIIEPATYPa;
e =16-10" kynon- 3aps/ SACKTPOHA

I - CONMPOTHUBIIEHHE 00JACTH KOJIEKTOPA



3HadyeHus BXOAMUX B BeipaxkeHus (1) u (2) BenuunuH BRIOUPAIOTCS U3 TaOIUIIBI 1
(cMm. mpuiiokeHue A), Mpu 3TOM MPSAMON K03 HUITMEHT TIepeayu ToKa 6asbl IpH-

HumaeT 3HaueHue S, =40-N2, a unBepcubiit ko3pdumment f, = N2+ N1.

IHopsinok BbINOJIHEHNS 32 IaHUSA
1 — mocTpouTh BXOJHBIE XapaKTEPUCTUKHU (BbIpakeHHE 1) Ui JBYX 3HAYCHUU

HaIpsHKEHUS KOJUIEKTOp — amutTep U,,= 0B u U,,= 3B, 3HaueHHs HanpsHKeHUs

0a3a — amutTep U ,, mpu 3TOM H3MeHsAroTcs B uHTepBasie (0,4 — 1)B, a npenenbHoe

K max

I
3HAYEHUE TOKA 0a3bl paCCUYUTHIBAETCS MO BBIPAKEHUIO | ;.. = , 3HaueHue |

B max
N

K max

(mpenenbHas BETUYMHA TOKA KOJJIEKTOPA) BHIOMpAETCs U3 TabNuIibl 1 /uist cBoero
BapUaHTa 3aJ]aHus.

2 — TIOCTPOUTH BXOJIHBIE XapaKTEePUCTUKH Npu U ,, = 3B 1151 Tpéx 3HaUEHUM TeM-

nepaTypbl HOMUHAJIBHOM, MAKCUMAJIbHOWM M MUHUMAJIbHOM, BHIOpAB 3TH 3HAUYCHUS
U3 Ta0auIe 1.

3 — MOCTPOUTH CEMENCTBO (IIATh KPUBBIX JIJIT HOMHHAJIBHON TEMIEpaTyphl U MATh
KPUBBIX ISl MUHUMAJIBHOW WJIM MaKCUMAJIbHOW TeMIEpPaTypbl) BBIXOAHBIX Xapak-
TepUCTUK (BhIpaxkeHue 2). CeMelcTBa BBIXOAHBIX XapPaKTEPUCTUK CTPOSTCS MpU
YCIOBUSIX:

- HanpsokeHue U .., 3aaaércs B uaTepsaie ot 0B no 10B;

- war u3MeHeHus AU ,, BBIOMpaeTcs U3 BbIpakeHus AU, = U59m% , TIC U 451

COOTBETCTBYET MAKCHMAaJIbHOMY 3HAY€HHUIO TOKa O0asbl | ONPEAECIEHHOMY

b max 2
IIPU OCTPOECHHUH BXOJHBIX XAPAKTEPUCTHUK;

- 3HaueHus U ,,= AU ,,n (tne n = 1,2,3,4,5 — HOMEp KaXJ0i U3 MSITH BBIXOIHBIX
XapaKTEPUCTHUK) MOJCTABIISIOTCSA B BbIpaKeHUE (2) IPHU MOCTPOSHUHU ATUX Xapak-
TEPUCTHK;

- TOKH 0a3bl, COOTBETCTBYIOIINE KaXXI0My M3 3HaueHunr U ,,= AU N, onpene-

JISTFOTCS TI0 BXOJTHOW XapaKTEPUCTUKE U SBJISIFOTCS MapaMEeTPOM KaKIO0W U3 BBIXOM-

HBIX XapaKTEPUCTHK;



- ecnu uudpa N2 y€THas, TO BBIXOJHBIE XapaKTEPUCTUKU CTPOSITCS JIsl HOMU-
HaJIBHOW M TOJIOKUTENIbHON TeMriepaTypsbl, a eciau N2 Heu€THas — TO sl HOMH-
HAJILHOW W OTPUIIATENIFHON TeMIieparypsl (Tabnuma 1).

4 — 110 TIOCTPOCHHBIM XapaKTePUCTUKAM ONPEACTUTh h — mapaMeTpsl HcciaexyeMo-
ro TpaH3uctopa. Bce HeoOxoaumble JaHHBIE AJIs1 3TOTO MIPUBEICHBI Ha PUCYHKE | 1
B popmymax (3). Otu BeIpakeHus moirydeHsl U3 (2.1) 3amenoit quddepennuas-

HBIX h— I[MapaMCTpPOB Ha IMapaMCTPbI, BHIPAKCHHBIC B KOHCUYHBIX ITPHUPAIICHUAX.

IB UFII UIG
el e
I
@ |
< I
gy af fi!
| IﬂUE
1 1 UE
L Ug Ug

Pucyuor 3.1 Onopegenceure h - DapaMeTpoB 0o CTATHYECKHM

HapaKTep HCTHKAM.
h115 = AUg/Als ipu Uk = Ugs = const (tpeyronbruk abc, puc.3.1 — a);
hi25= AUgs/AUx 1ipu |5 =I5, = const (mpsimas bd - sto AUp),
AUx = Ugs — Uko 3)

h215 = Alx/Als ipu Uk = Uk, = const.

(Al ompenensiercst orpe3skom em, a Alg = Iy - g, Ha puc.3,1 0);
ho2o= Al/AUx tipu |5 = I = const (tpeyroasauk mnk puc. 3.1 — 0).
5 — 10 BBIYMCIICHHBIM 3Ha4YeHUAM h — mapaMeTpoB ajs cxembl ¢ OD onpenesuTh ¢
MIOMOIIIBIO BhIpakeHuit (2.2) h — mapamerpsl 4t cxembl ¢ Ob 1 BHyTpeHHHE (QH-

3MUYECKHE MapaMeTpbl TPAH3UCTOPA.



Tabmura 1 [Tpunoxenune A

3HayeHue Homep BapuanTa N2
napamMeTpa 0 1 2 3 4 5 6 7 8 9
[IpenenbHOE 50 | 751100 | 125 | 150 | 175 | 200 | 250 | 300 | 350

3HAa4YCHHUC TOKa

KOJUIEKTOpa
Ik max» MA
Tok macerme- | 1,0 (1,319 | 22 | 35|62, | 82 | 220 | 310 | 350
HUA |, 5 | 4 3
l,-10°A

Koaddpumment | 1,3 [1,5| 1,8 2 22|25 3 35 139 | 41
ml
Koaddumment | 3 4 | 35 3 4 | 27| 31 28 | 3,3 | 3,8
m2
Homunansnas | Bo Becex BapuanTax Temmeparypa omunakosas ( +25°C)
TeMIeparypa
t°C
Munumanesras | O - 1-201-30]-40|-50| -60 | -70 | -55| -65
TeMIeparypa 10
t'C
Maxkcumannp- | +35| +4 | +50 | +60 | +70 | +80 | +85 | +90 | +95 | +10
Has Temmepa- 0 0
Typa t’C
ComporuBiie- | 55| 5 | 45| 4 | 35 3 2,5 2 15 1
HUE 00JaCTH
KOJUIEKTOpa
F s KOM

Kputepuu BbicTaBNeHUA OLEHKU CTYAECHTY HA 3K3aMeHe

no gncunnianHe ((3ﬂeeKTpOHI/1Ka »

bannbi
(peiTnH- | OueHka sksame- Tpe6oBaHuA K cGOPMMPOBAHHBIM KOMNETEHLUAM
rosow Ha (cTaHZapTHasA)
OLEHKN)
OueHKa «OT/IMYHO» BbICTABNAAETCA CTYAEHTY, €CIN OH rNY6OKO U NPoY-
HO YCBOMA NPOrpaMMHbIA MaTepuasn, ucyepnbiBalowe, NocienoBa-
100-85 «OMAUYHO» Te/IbHO, YETKO M NIOTMYECKM CTPOMHO ero usnaraer, ymeeT TECHO yBS-
3bIBaTb TEOPUIO C NPaKTUKOW, CBOGOAHO CnpasfifeTcAa C 3adadami,
BOMPOCaMMN U APYrMMM BUAAMU NMPUMEHEHWUA 3HAHUIA, MPUYEM He 3a-




TPYAHAETCA C OTBETOM MNPU BUAOM3IMEHEHUN 3aAaHUN, UCNONb3YET B
oTBETE MaTepuasn MoHorpadmyeckon antepaTtypbl, NpaBuabHO oboc-
HOBbIBAeT NPUHATOE peLleHue, BNageeT PasHOCTOPOHHUMMU HaBblKa-

MU un ﬂpMéMaMM BbIMO/IHEHUNA NPAKTUYECKUX 3a4au.

OueHKa «XOpoLo» BbICTaBAAETCA CTYAEHTY, €Cau OH TBEPAO 3HaeT
MaTepuasn, rPamoTHO M MO CYLLLEeCTBY M3N1araeT ero, He AONYyCKas cylue-
CTBEHHbIX HETOYHOCTE B OTBETE Ha BOMPOC, MPaBUIbHO MpUMeEHaeT
85-76 «xopowo» TEOpEeTUYECKME MOJIONKEHUA NPU PeLleHMUM NPaAKTUYECKUX BONPOCOB U
3afay, Bnageetr HeobXoAMMbIMU HABbIKAMWU U MPUEMAMMU UX BbINOA-

HeHunA.

OueHKa «yOoBNETBOPUTENIBHO» BbICTABNAETCA CTYAEHTY, €C/lIn OH
nmeetT 3HaHMA TOJIbKO OCHOBHOIO maTtepunana, HO He yCBOWA ero aeta-

nen, AONYyCKaeT He TOYHOCTU, HEAOCTATOYHO NpaBU/ibHblE d)opmynm-

7561 «yodosnemesopu-
menLHo» POBKM, HApyLEeHMA NOrMYecKon NocnesoBaTeNbHOCTU B U3NOXKEHUU
NPOrpaMmMHOro MaTepuana, UCMbITbIBAET 3aTPYAHEHUA NPU BbINOHE-
HUM NPAKTUYECKUX PaboT.
OueHKa «HeyZO0B/IeTBOPUTE/IbHO» BbICTABAAETCA CTYAEHTY, KOTOPbIV
He 3HAeT 3HAYMTENbHOM YacTM NPOrpPamMMHOro matepuana, LonyckaeTt
CYLLECTBEHHbIE OWWOKM, HeyBEPEHHO, C BO/bLLUMMWN 3aTPYAHEHUAMM
£0-50 «Heydosnemaeo- BbINOJIHAET NPaKTMYecKMe paboTbl. Kak npaBuio, oLeHKa «HeyaoBe-
pumesnoHo»

TBOPUTENIbHO» CTaBUTCA CTYAEHTAM, KOTOpPble HE MOTYT NPOAOO/TKUTb
o6yqume 6es AOMNMONTHNTENbHbIX 3aHATMM No COOTBeTCTByPOLU,eﬁ anc-

unnanHe.

OueHo4YHbIE cpeacrea aJjist TeKymeﬁ aTrecTanuu

Kpurepuu oneHkH npakTH4ecKuX padoThbI:

v 100-86 0asIOB BBICTABJIACTCS CTYAEHTY, €CIH CTYIEHT BBIPa3sHil CBOE
MHEHHE 10 c(HOpMYIMPOBAHHOM MpobiieMe, apryMEHTUPOBAN €ro, TOYHO ONpese-
JMB ee CojiepKaHue U cocTapistomue. [IpuBeneHsl JaHHbIE OTEYECTBEHHOW U 3a-
pyOeXXHOM JUTEpaTyphbl, CTATUCTHUECKHUE CBEACHMs, MH(pOpMalKs HOPMATHUBHO-

IIPAaBOBOI'0 XapaKTepa. CTy,Z[GHT 3HACT MU BJIAJCCT HABBIKOM CaMOCTOSITEJILHOM HC-



CJIeI0BATEIHCKOM pabOThI 10 TEME UCCIEI0BAHMS; METOAAMHU U IIPUEMaMH aHaJu-
32 TEOPETUYECKHUX W/WJIN MPAKTUYECKUX aClEeKTOB n3ydaeMoi obiactu. DakTuue-
CKHX OIMOOK, CBSI3aHHBIX C TMOHMMaHUEM MpoOJeMbl, HET;, Tpaduuecku padbora
oopMIIeHa TPABUIIBHO.

v/ 85-76 6a/uTOB BBICTABISACTCS CTYICHTY, €CIH pabdoTa XapaKTepPH3YeTCs
CMBICIIOBOI LIEJIBHOCTBIO, CBA3HOCTBIO U IMOCIEA0BATEIBHOCTBIO M3JIOKEHUS; J10-
nyiieHo He Oosiee 1 ommOku nmpu 0oObSICHEHUHM CMBICIIA WU COJEpKaHusl mpooJe-
MbL. /{7151 apryMeHTanuy npuBOJSTCS JaHHBIE OTEYECTBEHHBIX M 3apYyOEKHBIX aB-
TopoB. [IpogeMoHCTpUpOBaHbI HCCIEA0BATENbCKUE YMEHHSI U HaBbIKU. DakTuye-
CKUX OLIMOOK, CBSI3aHHBIX C MOHMMaHUEM IpoOJIeMbl, HET. JlomylieHsl oaHa-/1BE
omnOku B opopmiieHnu paboTel 75-61 Gamt - cTyAeHT NPOBOAUT JOCTATOYHO Ca-
MOCTOSITENIbHBII aHAJIU3 OCHOBHBIX 3TAllOB U CMBICJIOBBIX COCTABIISIOIIUX MpoOIe-
MbI; TOHUMaeT 0a30BbI€ OCHOBBI U TEOPETHUYECKOE OOOCHOBAHUE BHLIOPAHHOU Te-
Mbl. [IpuBiI€UYeHBl OCHOBHBIE UCTOYHUKHU MO paccMaTpuBaemMoil Teme. [lomyieHo
He 6osee 2 omMOOK B CMBICIIE HIIHA COJICPKAHUU TTPOOIeMbl, 0(pOpMIIEHUN PAOOTHI.

v' 60-50 6aI0B BBICTABIISIETCS CTYACHTY, €CITH paboTa MpeacTaBiseT co0oi
NepecKa3aHHbId WM TOJHOCTHIO TIEPETMCAHHBIA UCXOAHBIA TEKCT 0€3 KaKux Obl
TO HU OBUIO KOMMEHTapueB, aHanu3a. He packpbiTa CTpyKTypa U TeOpeTHYeCKas
cocTaBisitonias TeMbl. JlonyiieHo Tpu Wik 0oJsiee TpexX OMMOOK B CMBICIOBOM CO-

JIep’)KaHUM PaCKpPbIBAEMOU NpoOIeMbl, B 0pOpMIIEHUN PaOOTHI.



