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ABSTRACT

Bachelor’s degree in 11.03.04 Electronics and nanoelectronics

Course title: Electricity and Magnetism

Basic (variable) part of Block 1 (b1.5.19), 5 credits

Instructor: V.V. Zautkin, Doctor of Physics and Mathematics, Professor

At the beginning of the course a student should be able to based on the initial
knowledge obtained in the course of studying such disciplines as "Mathematics" in
the volume of one previous semester of training (derivative, differential of a function
of one and many variables, integral, differential equations).

Learning outcomes:

OPC-2 - the ability to discover the scientific essence of the problems arising in the
course of professional activities, to involve in their solution the corresponding
physical-mathematical apparatus.

Course description:

The program of the course is aimed at the formation of scientific thinking among
undergraduates, from a position capable of current knowledge to understand, interpret
and evaluate the situation in the analysis of the problem and decide on the use of
physical and chemical methods for the solution of specific problems. One of the
innovations of this program is the emphasis on the need for a significant activation of
self-study undergraduates in understanding and analysis methods, taking into account

the study subjects performed undergraduates.

Main course literature:

1. Ivliev A.D. Physics - St. Petersburg: Lan, 2008. 72 p.
http://e.lanbook.com/view/book/

2. Valishev M.G., Povzner A.A. General Physics Course: Study Guide. 2nd edition.,
Erased. - SPb .. Lan publishing house, 2010. - 576 p.
http://e.lanbook.com/books/38/



http://e.lanbook.com/view/book/
http://e.lanbook.com/books/38/

3. lvliev A.D. Physics: Study Guide. 2nd ed., Corr. - SPb .: Lan publishing house,
2009. - 672 p. http://e.lanbook.com/books/163/

4. Physics course: Textbook for universities: In 2 volumes. T. 2. 6th ed., Rev. and
add. / Ed. V.N. Lozovsky. - SPb: Lan publishing house, 2009. - 608 p.
http://e.lanbook.com/books/239/

5. Physics course: Textbook for universities: In 2 volumes. T. 1. 6th ed., Rev. and
add. / Ed. V.N. Lozovsky. - SPb: Lan publishing house, 2009. - 608 p.
http://e.lanbook.com/books/236/

Form of final control: pass-fail exam, exam
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AHHOTAIUA

VYyeOHas TUCHUITTNHA «DJIEKTPUUECTBO U MArHETU3MY pa3paboTaHa aJis
CTYJIGHTOB 2 Kypca HamnpaBJeHHs TMOAroToBkH OakamaBpoB 11.03.04,
DONEeKTpOHMKAa W HAHODJEKTPOHMKAa B COOTBETCTBUM C TPEOOBAHUSIMU
00pa30BaTEIBLHOIO CTAHAAPTA, CAMOCTOATENIBHO ycTaHaBnuBaemoro J[BOY.

OO61ast TpyA0EMKOCTh OCBOCHUS JUCIMILTUHBI COCTABIISET 7 3aU4€THBIX
eauHuI] (252 yaca). Y4eOHBIM TUTAHOM MPETyCMOTPEHBI JIEKIIMOHHBIE 3aHATHUS
(54 gaca), maboparopubie padoThI (54 yaca), mpakTUIecKue 3ausaTus (54 yaca),
camocTosTeNbHas padoTa ctyneHta (90 dacoB, B ToM yucie 27 4acoB Ha
NOJATOTOBKY K 3K3aMmeHy). JlucuMiuiiHa peanmusyercs Ha 2 Kypce B 1-M
CEMECTpe.

JucuuminHa  «OJEKTPUYECTBO M MAarHeTu3sM»  JIOTUYECKH U
COJlepKaTeIbHO CBA3aHA C JPYTMMU  HM3y4aeMbIMH  JUCLHUIUIMHAMM:
«Mexanuka H MoOJEKyJsipHas (usuka», «Anredpay, «AHanUTHYECKas
reoMmeTpus», «JuddepeHnuanbasie ypaBHeHUD», «TeopeTndueckue OCHOBBI
ANEKTPOTEXHUKI, «Marepuansl AIEKTPOHHOMN TEXHUKU,
«Hanonnektponuka», «CreunaibHble pa3lieiibl >3JIEKTPOJUHAMUKUA IS
(OTOHUKI.

Henamu ocBoeHusT y4eOHOM JUCHMIUIMHBI — «DJIEKTPUYECTBO U
MarHeTU3M» SBJISIOTCS (DOPMUPOBAHHE y CTYACHTOB SICHBIX MPEICTABICHUMN
00 OCHOBHBIX MOHATUAX U 3aKOHAX (PU3HMKH, CTUIIS (PU3UUYECKOTO MBIILIEHUS,
COBPEMEHHOW Hay4HOI1 KapTUHBI MUpa. Kypc «nekTpruuecTBO U MarHeTU3M»
JNOJDKEH TPUBUBATh CTYIAEHTAM BBICOKYIO KYJIbTYpY MOJEIUPOBAHUS
BCEBO3MOKHBIX  SIBIIGHMA W  MPOIECCOB  (TEOPETHUYECKHE  OCHOBBI
ANEKTPOTEXHUKH, AIEKTPUUECKUE MAIIWHBI, 3JIEKTPONPUBO, dJIEKTPUUECKUE
U3MEpPEHHUs), 3HAKOMHUTb C HAay4YHbIMH METOAAMH, a TaKXe IOATOTOBUTH
oO1eTeopeTnYecKyro 0a3y sl MPUKIAIHBIX U TPOPUIUPYIOMINX JUCIUILINH.

3adauamu OCBOEHUS SBIISIIOTCSA:

- CO3/1aHUE OCHOB TEOPETUUYECKOM IMOJTOTOBKH B 00JIACTH «DJIEKTPUYECTBA U
5



MarHeTU3May, MO3BOJISIONICH OPUEHTUPOBATHCS B TIOTOKE HAYYHOM M TEXHUYECKOU
uHpopManmy;

- U3yYeHNUE OCHOBHBIX (DM3UYECKUX SIBJICHUH, OBJIajieHne (QyHIaMEHTaTbHBIMH
TIOHATHSMH, 3aKOHAMHU U TEOPUSAMH KIIACCHUECKOTO JIEKTPUYISCTBA U MarHETH3Ma, a
TaKke MeTofaMu (PU3UIECKOTO MCCIICIOBAHNS;

- opMupoBaHUE HAYYHOTO MBIIIJICHUS;

- BBIpa0OTKAa  HAYaJIbHBIX  HABBIKOB  TMPOBEACHUA  AKCIIEPHUMEHTAIBHBIX
WCCJICIOBAHUM C TPUMEHEHHUEM COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHH H
OIICHKHU MOTPEITHOCTH U3MEPEHHUI;

- popmupoBanue npohecCUOHATBLHOTO OTHOIICHUS K MPOBEACHUIO HAy4YHO-
MCCJICIOBATEIbCKUX U MPUKIATHBIX pabOT, pa3BUTHE TBOPYECCKOW WHHUITUATHUBHI U
CaMOCTOSTEIIbHOCTH MBIIIJICHUS.

- OBJIQZICHUE TpUEMaMH ¥ METOJaMHU PEIICHUS KOHKPETHBIX 3a7ad U3
AIIEKTPUYECTBA M MAaTHETU3MA,;

B pesynbrare u3ydeHUs JAHHOW TUCHUIUIMHBI Y O0ydaromuxcs (GOpMHUPYIOTCS

CIEAYIOIINE KOMIIETEHIIMU (3JIEMEHTBI KOMITIETEHITUIN):

Koxa u popmynposka Aranbl GOPpMUPOBAHUS KOMIIETEHIIHH
KOMIIETEHIIHH
OIIK-2, OCHOBHBIE 3aKOHBI, TEOPUH, MOJEIH, THIIOTE3bI
CIIOCOOHOCTH BBISIBJIATH 3HaeT GusKKM, anmapar MaTeMaTHYECKOrO  aHaJM3a,
€CTECTBEHHOHAYYHYIO TEOPHHU BEPOSATHOCTEN, MATEMATUYECKON CTATUCTHKH
CYIIHOCTb NPo0IeM, - OpPOBOAUTH  (DUBHYECKMH  DKCIIEPUMEHT  C
BOZHUKAIOIIMX B XOA€ [PUBJICYEHUEM METO/I0B MaTeMaTHYECKOM
npodeccHOHaNbHOH CTATHCTUKM ¥ MH(POPMALMOHHBIX  TEXHOJIOTHHA,
ACATCIBHOCTH, PUBJICKATH U3/arath KpaTko M JIAKOHUYHO MaTepual B (opme
AL HX PCINICHHA Ymeer OTYETOB, AaHAIM3UPOBATE, JIEJATh BHIBOJIBI;
s ) ;
COOTBETCTBYIOIHH (u3HKO- - MIPUMEHSThH TPHHIIMITEI, 3aKOHBI, TEOPHHU, MOICIIH,
MaTeMaTHYeCKUH anmapar TUTIOTE3BI JIJI aHaIn3a KOHKPETHBIX MPOLECCOB M
SABJICHUN
- HaBBIKAMU pabOTHI €  OKCIIEPHMEHTAIBHBIM
B 000pyI0BaHUEM, METOJMKAMH SKCIIEPHMEHTATBHBIX
fajeet HCCIIeIOBaHUI, HaBbIKaMH pabOThI C HAy4yHOU U
METOANYECKON JINTEPATypOH;




- OCHOBHBIMH METOJaMH TEOPETHYECKOrO H
AKCIIEPUMEHTAILHOTO ~ WCCIICIOBAHUS, METOJaMHU
roucka u 00padoTku nHGopMaIuu;

I[JDI (bOpMI/IpOBaHI/IH BBINICYKA3aHHBIX KOMHeTeHHI/Iﬁ B paMKax JHUCHHUIIIMHBI
«SHCKTpI/I‘ICCTBO N MAar"dCTusmM» IPHUMCHAIOTCA CICAYIOIINC MCTOBI aKTUBHOT'O/

WHTEPAKTUBHOTO OOYUYEHUS: «ICKIIUA-OECenar, «TUCKYCCHsI.

|. CTPYKTYPA U COJEP)KAHUE TEOPETHYECKOM YACTH
KYPCA

Pa3znen |. DiekTpuyecTBO 1 MarueTusm (54 yacon)

Moayas 1

Tema 1. DiekTpocTaTH4YecKOe MOJ€ H €r0 OCHOBHBIE XapaKkTepucTuku (6
)

Ponp 31€KTpOMAarHUTHBIX B3aWMOJEHUCTBUN B MPUPOJEC. DINEKTpU3AIUS TEIL.
ITonsiTne o 3apsame u ero cBoicTBa 3akoH KynoHa. DJEKTpUYEcKoe ToJIe.
HanpsikeHHOCT noJs. BEKTOp HANPSIKEHHOCTH IO TOYEYHOTO 3apsna. [IpuHnun
cynepno3uninu nosei. [lone snekrpuyeckoro aunons. I'papuueckoe npeacTaBieHue
anekTpuueckux mnojier. Teopema Octporpaackoro — 'aycca. PaGoTa cun noss npu
nepemMenieHu 3apsaaoB. [loTeHnuman 3JIeKTpUYecKoro moJisd. DKBUIOTEHIIMAIbHbBIE
noBepxHocTu. [loTeHuman moJjis TOYEHYHOro 3apsiAa, AMIMONS, CUCTEMbI 3apsIOB.
CBsi3p OTEHIIMAJIA U HANIPSYKEHHOCTH MOJIS.

Tema 2 IIpoBOAHUKH B JIEKTPUYECKOM I0JIe (2 1)

SIBreHHE SJIEKTPUYECKOW HWHIYKIUHU. OKBUIOTCHIMAIbHBIE MOBEPXHOCTH.
EmMkocTh yenuHeHHOro npoBoaHuka. EMKoCTs 3apsbkeHHOro mapa. Konjgencaropsl.
EMKOCTh MJIOCKOTO KOHJEHcaTopa. DHEeprusi 3jieKTpuueckoro mnossd. OO0bemHas
m10THOCTH dHepruu DCII.

Tema 3./IM3JIeKTPUKH B 3JIEKTPHYECKOM ToJ1e (4 4)

[lonsipuble W HemoJsipHble MoOJeKyJsbl. [lonsipuzanust HUAIEKTPUKOB.
CBoOoanHble ¥ cBsi3aHHble  3apsiabl.  [ludnekTpuueckass  NPOHUIAEMOCTD.
[Tonsipr30BaHHOCTH U €€ CBSI3b C MOBEPXHOCTHOM IMJIOTHOCTHIO MOJISIPU3ALUOHHBIX
3apsAI0B. DNEKTPUUECKOE NoJie B IudJIeKTpukax. Teopema Octporpaackoro —['aycca
JUISL TIOJISI B JURJIEKTpUKAX. BEKTOp AJIEKTpUUECKOro CMEUIEHUs. DJIeKTpUudecKas
BOCHIPUMMYHMBOCTh M €€ CBSI3b C  JHUPJEKTPUUYECKONM  MPOHMUIIAEMOCTHIO.
DNEeKTpUYECKOE MOJIE HAa TPAHULIE Pa3eNa ABYX IU3IEKTPUKOB.



Tema 4.9Heprus 3J1eKTPUIECKOT0 MoJis (2 4)

DHeprus CUCTEMbI HEMOJIBUKHBIX TOYEUHBIX 3apsiIOB. DHEPTHUS 3apsKEHHBIX
IIPOBOJTHUKOB. DHEPTHUs 3aPSKEHHOT0 KOHJEHCATOPA. DHEPTUS U INIOTHOCTh SHEPTUU
ANEKTPUYECKOTO TOJIS.

Monayasb 2

Tema 5. 3aK0oHBI MOCTOSIHHOTO TOKA (4 )

JIBYoKEHME DIEKTPUYECKUX 3apAnoB. [IOCTOSHHBIM JNEKTPUYECKUM TOK,
OCHOBHBIE XapaKTEpUCTUKU Toka. Cuia TokKa M IUIOTHOCTH Toka Oma s
oIHOpoJHOTO yyacTka menu. CompoTuBieHue MpoBojHuKa. Juddepenimanbuas
¢dopma 3akona Oma. CtoponHue cuibl. Dnektpoaswkyias cuia (3C). Padota u
MOIIIHOCTb MOCTOSIHHOTO TOKa. 3akoH Jlxoyins - Jlenua. duddepenuunansuas popma
3akoHa [[xoyns - Jlenna. PazserBiennsie nenu. [IpaBumia Kupxroda.

Tema 6. CuiioBoe AeiicTBHE MATHHUTHOTO M0 (8 1)

DNeKTpONpOBOAHOCTh  TBEpAbIX Ten. Kraccudukamuss TBepAbIX — Tell
(IpOBOAHUKHU, ITUANEKTPUKUA W MOJYNpOoBOAHUKH). Ilpupona Toka B MeTamiax.
UccnenoBanus Mannensitama u [lananekcu, Ctroapra n Tonmena. Kitaccuueckas
ANIEKTPOHHAS TEOPUS AIEKTPOIPOBOAUMOCTU MEeTAIIIOB. OOBbsicHEeHUE 3aKk0HOB OMa,
Jlxoynsa-Jlenna. 3aBUCMMOCTH CONPOTHBIICHUS METAJUIOB OT TEMIIEPATypBl.
CeepxnpoBognmocTts.  Kitaccuueckass Teopust IOAS B MArHETHKax: BEKTOP
HaMarHUYKMBaHUSI, MAarHUTHAsI BOCIIPUUMYHUBOCTh, MOJICKYJISIPHBIE Y TIOBEPXHOCTHBIC
TOKH. MarHuTHOE MOJI€ NMPU HAIMYUKM MArHeTUKOB. HampsyKeHHOCTb MarHUTHOTO
noynsi. Teopema o uupkynsiuuu B MarHetukax. deppomarneruku. IlocTositHHBIE
MarHuThl. [IoHATHE O COOCTBEHHOM U MPUMECHOM MTPOBOIMMOCTH MOITYITPOBOTHUKOB,
3aBUCUMOCTH €€ oT Temneparypsl. Cuna Jlopenna. Dddext Xomia.

MarnutHoe TI0JIe B BemiecTBEe. MarHutHeli MOMEHT aroma. lIpeneccus
Jlapmopa. Ilpupona ama- m mapamarneru3ama. OmnbIThl ODiWHIITEHHA- e Xaasa,
bapnerTa

Tema 7. KoHTakTHBIE SIBJIEHHSI B METAJJIAX U MOJYNPOBOIHUKAX (2 1)

PaboTa BbIX0/1a AIEKTPOHOB U3 MeTasuia. KOHTakTHAst pa3HOCTh MOTEHIIMAJIOB.
3akoHbl BonbpTa. TepMOAIEKTPUUECKUE SBIICHHUS.

Tema 8. D1eKTPONPOBOTHOCTD 3JIEKTPOJIUTOB (2 1)

DJIEKTPOJUTHL. DNEKTPOJUTHYECKAasT auccouuanus. [loaABMKHOCTH HMOHOB.
3akoH OMa [iJ1d 3JIEKTPOIUTOB. DNEKTpoan3. 3akoHbl Dapanest.

Tema 9. SIBjieHHne 3JIeKTPOMATHUTHOW HHAYKIUH (8 1)

MarauTHoe 10J1€e NEKTPUIECKOro Toka. MHAYKIMS MarHuTHOT O 1oJid. JInaum
MarHUTHOM MWHAYKUMH. MarHuTHeli noTok. 3akoH buo-Casapa-Jlamnaca.
MaruutHoe 1oJsie MpsSIMOro, KPYyroBOTO U COJICHOMJAJIBHOTO TOKOB. Llupkymnsiims
BEKTOpAa MAarHUTHOM MHAYKIMH. 3akoH mnojgHoro Toka. Cuia Awmmnepa. Cuna
B3aMMOJICUCTBUSl TAapajUIebHBIX TOKOB. KOHTYp CTOKOM B MAarHMTHOM TMOJIE.
MarauTHbIE MOMEHT TOKa. JIeHCTBUE DJIEKTPUYECKOIO WU MAarHUTHOIO IIOJIEW Ha
newkymuecss 3apanel. Cuna Jlopenma. Dddext Xomia M ero NpUMEHEHHE.
KBasucrannonapueie Toku. [lonmydyenune nepemenHoro toka. Llenmm nmepemeHHOTrO



TOKQ, COAEPIKAIINE COMTPOTUBJIEHNE, UHAYKTUBHOCTh, EMKOCTb. 3aKOH OMa 11 Lienu
MEPEMEHHOr0 TOKA. P€30HaHC B AEKTPUYECKOUN LENH NEPEMEHHOTO TOKA.

Tema 10. SIBeHHe 3JIeKTPOMATHUTHOM HHAYKIHA (4 )

Omnbitel apajnest. DNEKTPOABUKYIIAS CUJIA UHYKIIUH.

3aKOH 3JICKTPOMAarHUTHOM MHIAyKIWU. HampaBneHue MHAYKIIMOHHOTO TOKA.
[TpaBuio Jlenna. CaMOMHIYKIINS M B3aUMOUHIYKIUS. MTHAYKTUBHOCTH COJICHOUIA.

PaGoTa cunbl AMmiepa. DHEprys MarHUTHOTO TOJISl TOKA. DHEPTHUS ¥ TUIOTHOCTh
SHEPIrUM MarHUTHOTO 1oJjs. Bekrop YMoBa—llontunra.

Tema 11. MaruuTHbIe moJjie B BemecTne (24).

MarnutHoe 1mone B MarHeTukax. CBA3b HHIOYKIUU W HAOPSKEHHOCTU
MAarHuTHOTO MOJISI B MArHETUKaX. MarHuTHasi MPOHUIIAEMOCTh U BOCIIPUUMYHUBOCTb.
Huamarnetusm. [Tapamarnetusm. @eppomaruetusm. I'ucrepesuc. Touka Kropu.

Monayas 3

Tema 12. KBa3ucranmonapsabie Toku (4 1)

Onekrpuueckue konedanus. [lonyuenne nepemennoit DJIC. JleiicTBytoniee u
cpeaHee 3HAYEHHUS MEPEMEHHOr0 TOKAa. MeToAbl BEKTOPHBIX auarpaMM. AKTHUBHOE
CONPOTUBJICHUE, EMKOCTh U MHIYKTUBHOCTH B II€MH IEPEMEHHOr0 ToKa. 3akoH Oma
JUIS LIETIM ITIEPEMEHHOTO TOKA. PE30HAaHC B OCIEN0BATENBHON W APAJUIEIbHON 1IENH.
MOMHOCTP TEPEMEHHOIO TOKA. JIEKTPOMAarHUTHBIA KOJEOATEeNbHBIA KOHTYP.
Hesaryxatomme konebanus. @Dopmyna TomcoHa. 3aTyxawmige KojaeOaHUs.
Boinyxnennble kojebanuss B KOHType. Peszonanc. JloOpoTHOCT, W ToJiOca
IPOMYCKaHUS KOHTYpA.

Tema 13. OcHoBHBIE MoJI0KeHUsI Teopuu MakcBeia (6 )

Buxpesoe anexktpuueckoe noisie. Tok cmemieHus. YpaBHeHuss Makcsemia B
UHTErpaabHON U nuddepennmanbuon hopmax.

Tema 14. DjieKTPOMArHUTHBIE BOJIHBI (2 4)

[Imockue  SIEKTPOMAarHUTHBIE BOJHBI B BaKyymMe, CKOPOCTh  HX
pactipoctpaHeHus. M3iaydeHne 2JIeKTpoMarHuTHeIX BoJIH. OnbIThI ['epiia. O0bemMHast
IJIOTHOCTh SHEPTUM 3JEKTpOMarHutHoro mnojs. Ilotok suepruu. Bextop YMmosa-
[loitnTuHra. M300perenue  paauwocBszu. [lpununun  paauocBszu.  Illkana
AJIEKTPOMArHUTHBIX BOJIH.

BosnHoBoe ypaBHeHue. CKOPOCTH BOJIHBI.



II. CTPYKTYPA U COAEP)KAHUE IPAKTUYECKON YACTH
KYPCA
Ilpakmuueckue 3anamusn

Tema 1. JaexkrpocTaTuueckoe moJie B Bakyyme (10 uac.)

1.1 Hanpsi>K€HHOCTb MOJIsi TOYEUHOTO 3apsaa. [[puHuun cynepno3uinuu noiei

1.2 PacueT Hamps>KEHHOCTH 3JIEKTPOCTATUIECKOTO TOJIs, CO3/1aBa€MOT0 3apsIOM,
PAaBHOMEPHO pacHpeIeIEHHBIM 110 HUTH (CTEPHKHIO)

1.3 PacueT Hanpsi>KEHHOCTH 3JIEKTPOCTATUYECKOTO MOJIsI, CO3/IJaBAEMOT0 3apsSA0M,
PaBHOMEPHO pacipeieNIEHHBIM 10 KOJIbILY U cepe

1.4 Tlotok BekTopa HampsbkeHHOCTH. Teopema Octporpaackoro-I'aycca.
IIpumenenue Teopembl Octporpaiackoro-I'aycca K pacyery 3IJIEKTpo-
CTaTUYECKUX MOJeH

1.5 [loTeHuunan snexTpuueckoro nojs. CBa3b HANPSKEHHOCTU U MOTEHIIMAIIA

Tema 2. JIndjieKTpUKH B dj1eKTpocTaTuueckom moJie (10 gac.)

2.1 DHeprus >nexkTpocTaTudeckoro mois [omspuzanust AMIEKTPUKOB.

2.3 Teopema Octporpaackoro-I"aycca Ass 3IeKTPOCTaTUIECKOTO OIS B CPEJIE.

2.3 YcnoBus Amsl 3JEKTPOCTATHUECKOTO MOl Ha TPAHUIIE pa3zieia U30TPOIHBIX
TURJIEKTPUYECKUX CPEN

2.4 ]JIBmxeHme 3apsHyKEHHBIX YaCTHUI B 2JIEKTPUYIECKOM TT0JIe

Tema 3. [IpoBOAHUKH B 3JIEKTPOCTATHYECKOM IoJie. JiaeKTpoeMKocTh (10
yac.)

3.1 KonaeHncaTtopsl

3.2 3akon Oma Jj1s1 OTHOPOHOTO YYacTKa 1ernu

3.3 3axonsl OMa JIst HEOJJHOPOHOTO YYacTKa ey U ISl 3AMKHYTOU 1eTTH

3.4 PaszeetBnennsie nenu. [Ipasuna Kupxroda

3.5 Xapakrepuctuku Toka. [locnmemoBarenbHOe M TapauIeTbHOE COCTUHEHHE
pPE3UCTOPOB

Tema 4. IlocTosinubIii 3ekTpuueckuii Tok (10 gac.)

4.1 PaboTta u MOIITHOCTh TOKA. 3akoH J[xoyins-Jlenia.

4.2 TlepexomHble MPOIECCH B MEMH ¢ KOHACHCATOPOM. DIIEKTPOIPOBOIHOCTH
METaJIJIOB

Tema 5. MaruuTHOe 10Jie MOCTOSTHHOIO TOKa B BakyyMe (14 vac.)

5.1 HaxoxaeHne MarHuTHOTO TOJISl 3aIaHHON KOH(DUTYpaIiy TOKOB, HCTIONIB3YS
3akoH buo-Caapa-Jlamnaca u npuHIMNI CynepHO3ULIUH

5.2 Pacuer MarHuTHOTO MOTOKA. PacyeT MHAYKIIMN MarHUTHOTO TIOJISI C TIOMOIITHIO
TEOPEMBI O LIUPKYJISIINT

5.3 JleiicTBME MAarHUTHOTO MOJIs HA MPOBOAHUKH C TOKOM U IBUKYIIUECS 3apsIbl.
MarHuTtHoe€ 1oJjie BHyTpU MarHeTuka
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5.4  DnekTpoMarHuTHasT ~ MHAYKUMS.  ODHEPruss  MarHUTHOTO  MOJIS.
DJIIEKTPOMarHUTHbIE KOJIeOaHus

Jlaoopamopuwiit npaxkmuxym (54 uac.)

DJIEKTPUYECTBO U MATHETU3M

BBoaHoe 3anatue. Texnuka 6€30MacHOCTH, TpaBUiia MOBEICHUS B 1a0OpaTOPHUH.
[TorpemHocTH 3MEKTpUYECKUX MPUOOPOB (2 yaca)

Jlabopatopnas padora Ne 3.01 Dnekrpocraruyeckoe nosje (2 yaca)

JIabopaTopHnast pabora Ne 3.2 M3ydeHue 3aKOHOB MOCTOSHHOTO TOKa (4 4aca)

JlabopaTtopHas pabora 3.2k M3mepeHue CONpOTUBIICHUS, WHIYKTUBHOCTU W
€MKOCTH C UCIIOJIb30BAaHUEM MOCTa MEPEMEHHOI0 TOoKa (4 yaca)

JlabopatopHas pabora Ne 3.2¢ M3ydyeHue BOJIBTAMIEPHON XapaKTEPUCTUKHU
IIPOBOJTHUKOB METOJOM HaUMEHBIIIHNX KBaJAPaTOB (2 yaca)

JlaGoparopnas pabota Ne 3.8 MccienoBanue 3aBUCUMOCTH MOJHOM U MOJE3HOM
MOIITHOCTH OT BHEIITHETO COMPOTHBIICHUS (2 Yaca)

JlaGopatopnas pabora Ne 3.6 U3ydeHue TemmepaTypHOM 3aBUCUMOCTH
MIPOBOJHHUKOB U MOTYTPOBOIHUKOB (2 yaca)

JlaGopatopHas pabdora Ne 3.13 N3mepeHue CONPOTUBICHUM METOJOM MOCTa
Yuncrona (4 gyaca)

JlaGopatopHas pabora Ne 3.14 HM3yueHue mpoIeCCOB 3apsja U paspsaa
KOHJIeHcaTopa (4 yaca)

JlabopaTtopHas padota Ne 3.12 MarauTHoe 10Jie MPSAMOTO MPOBOJHUKA C TOKOM
(2 yaca)

JlabopaTtopnas paborta Ne 3.11 Dddext Xomna (4 gaca)

JlabopaTtopHas pabora 3.1 1k MarauTtHoe nose katymek [ expmromnbiia (4 gaca)

JIabopartopHas pabota Ne 3.25 MaruutHoe moJie coiaeHona (2 Jaca)

JlaboparopHas padota Ne 3.0 M3ydenue 3aekTpoHHOr0 ocimniorpada (4 Jaca)

JlaGoparopHas pabGorta 3.17 H3yueHue »IJIEKTPOMArHUTHBIX KoOJeOaHUU B
WHIYKTUBHO CBS3aHHBIX KOJeOATEIbHBIX KOHTYpax (4 Jaca)

JlaGopatopnas pabGora 3.20 CHsATUE KpPUBOM HAMarHWUYMBaHUS W TETIU
ructepesuca peppoMarHeTUKOB ¢ TOMOIIBIO ocuuiuiorpada (4 yaca)

KommokBuym — 2 B cemectpe (4 yaca)

. YYEBHO_METOJUYECKOE OBECIIEYEHUE
CAMOCTOATEJBHOU PABOTHI YHAIIIUXCA

VY4ebHo-MeToAMuecKoe 00eCrieueHre CaMOCTOSITEIbHOM padoThl 00yYarOIUXCs
M0 JUCUUIUINHE «DJIEKTPUIECTBO U MarHeTU3M» MpeAcTaBiieHo B [IpuioxeHnu
1 1 BKJIIOYAET B ceOs:
MIaH-Tpa(UK BBIMOJHEHUSI CaMOCTOSITENIbHOM paboThl MO AUCLUUIUIMHE, B TOM
qyClie IPUMEpPHbIE HOPMBI BPEMEHH Ha BBITIOJHEHHE 110 KaXKI0MY 33JIaHUIO;
XapaKTepUCTHKa 3aJaHud [l CaMOCTOATEIBHOW palbOTHl OOYyYarommMXcs |
METOJUYECKHE PEKOMEHIAIINH TI0 UX BBITIOJTHEHHIO;
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e TpeOOBaHUS K MPEACTABICHUIO U O(DOPMIICHHIO PE3YIbTATOB CAMOCTOSTEIHLHON
paboThI;

® KPUTCPHH OLICHKY BBIMIOJIHECHHS CAMOCTOSITEIIEHON paOOTHI.

® CEeMECTPOBBIC 3K3aMEHBI WJIH 3a4EThI

TpynoeMKoOCTh caMOCTOSITEIbHOI PadoTHI cTY1eHTOB (36 YacoB)

Bun camocrositensHOM paboThI CEMECTPBI
3 cemectp

|| [ToaroToBKa K TEOPETUYECKHM OmIpOocaM, K/p, U 55 yacor
TecTam

Il IloaroroBka K MTOrOBOWM KOHTPOJLHOH paboTe Win 8 waca
TECTUPOBAHUIO
TpynoeMKoCTb: 63 yaca
4achl

CamocTosTenbHas paboTa CTYAEHTa MIpeICTaBIeHa CISAYIOIUMHU BUAAMU:

Iloozomoeka k mecmuposanuio

TectupoBanue o TemMam 1Byx Mmojayien (Nel,2) pazaena « 31EeKTPUUYECTBO U MAarHETU3M.
Iloozomoexa K nabopamopusim padomam

B tpeTheM ceMecTpe CTYACHT BBIIIOJIHACT J'Ia60paTOpHy}O pa60Ty 110 10 3JICKTPHUYCCTBY U
MAarue€TusmMy u 3aliuacTt OTYCT, IMOATrOTaBJIMBACTCA K CO6GC€I[OB&HI/IIO C IMPErnoaaBaTcCICM.

Hodzomoeky K BRPDAKMUYECKUM 3AHAMUAM

B TpeTheMm cemecTpe CTYIEHTHI NP MOATOTOBKE K J1a00OPaTOPHBIM 3aHATUSIM 110 pa3aeny
«DQIEeKTPUYECTBO U MATHETU3M» JOJIKHBI OTBETUTH MUCHbMEHHO Ha BOTPOCHI.
Pewienue oomauwinux KOHmMpPOAbHHLIX 340aY
Pewenue 3a0au ooma no xcenranuro
B Tpetbem cemecTpe: mo Teme «DIeKTpocTaTukay, o Teme «IloCTOSHHBIN TOK», MO0 TeMe
«MarHuToCTaTHuKa.

Iloozomoexka Kk umoz060it KOHRMpPOILHOU padome
B kxoHIIE TpEThEro ceMecTpa — UTOTOBEIN TecT Ne 3.

Y4eOHO-MeTOIUYECKOEe O0ECIeUeHUEe CaMOCTOATENbHOM paboOThl CTYIEHTOB IO
JUCHUIUINHE «DJIEKTPUUECTBO U MarHeTU3M» NpeacTasieHo B [Ipunoxkenun 1 u Bkitouaet
B ce0st:

° IUIaH-Tpa(UK BBITIOJIHEHUS CAMOCTOSITEIBHOM paboTHl MO JAUCUUILUIMHE, B TOM YHUCIIE
IIPUMEPHBIE HOPMBI BPEMEHH Ha BBIITOJIHEHHE 110 KAXKJIOMY 3aJaHUIO;

o XapaKTCPHUCTHUKA 3aJlaHuM I CaMOCTOSTEIbHOM pa6OTBI CTYACHTOB U MCTOAUYCCKHC
PEKOMEHOAHU 110 UX BBINTOJIHCHUIO,
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TpeOOBaHUS K MPEACTABICHUIO U OOPMIICHUIO PE3yIbTaTOB CAMOCTOATEILHON PabOTHI,

KPUTEPHH OLIEHKU BBIIOJIHEHHS CAMOCTOATEIBHOM paboThI.

I. KOHTPOJIb JOCTUXXEHUSI IIEJIEH KYPCA

JOIIYCK K 3K3AMEHY BO3MOJXEH TOJIBKO ITIP1 BBITIOJIHEHMA
BCEX JIAGOPATOPHbLIX PABOT, IIPEJJYCMOTPEHHBIX PITY JIOM.
[Tpuem sK3ameHa UM 3a4€T MOTYT OCYILIECTBIISITHCS B (pOopMax:
-TECTUPOBAHUS;
-YCTHOM Clla4yy MaTepUaIa;
- 110 pe3yJbTaTaM PEUTHHTA.
TumoBble  KOHTPOJIBHBIE  3aJaHUS, METOJMYECKHME  MaTepualsl,

OTpeIeIISIIONIME MPOLIeAYPhl OIIEHUBAHUS 3HAHUHN, YMEHHI U HaBBIKOB U (WJIH)
OMbITa JACATEILHOCTH, & TAKXKE KPUTEPUU U MOKA3aTEJIM, HECOOXOAUMBIE st
OLICHKM 3HAHWW, YMEHUW, HABBIKOB M XapaKTepU3YIOLIUE  OATallbl
dbopMHUpOBaHUS KOMIIETEHIIMM B TMPOIIECCE OCBOEHHUS 00pa3oBaTebHON
IPOrpaMMmBbl, TipeicTaBieHbl B [Ipunoxenun 2.

Ne | KonTponupyem | Konubl U stansl | OLEHOYHbIE cpencraa -
n/m | ble MOaYIH/ (dbopMupoBaHUs HAaWMCHOBAHUC
paszelnsl / TeMbl | KOMIIETEHIUI TEKYIHH KOHTPOIIb | MPOMEXKYTOH
JUCLUTUTMHBI Hail
aTTecTanus
Paznen 3 OIIK-2 3 ) YcTHBIN onpoc DK3aMeH
«DNEKTPUYECTB Haet. (YO-1) Bormpocs!
0 1 MarHeTU3M» 1-16
YcerHbIN onpoc DK3aMeH
YO-1 Bonpocsr
Ymeer §<0HTp)OJ'ILHaH 1-16p
pab6ora (ITP-2)
Tect (TTP-1)
VYcrHbIil onpoc DK3aMeH
Bnaneer (YO-1) Bonpocsr
KontponbHas 1-16
pabora (ITP-2)
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OIIK-2 YcTHBIN onpoc OK3aMeH
(YVO-1) Bompocsr
17-35
3Haer:
VeIl onpoc DK3aMeH
(YVO-1) Bompocsr
KonTponpHas 17-35
Ymeer pabora (I1P-2)
Tecr (I1P-1)
VYcrHbIl onpoc DK3aMeH
(YVO-1) Bompocsr
KonTponpHas 17-35
Bnaneer pa6ora (ITP-2)

TunoBbIe KOHTPOJIbHBIE 331aHUS, METOJIMUECKUE MaTepUaIbl, ONPEACIIAIONIIe
IpoLEeAypbl OLIECHUBAHUS 3HAHUN, YMEHUM U HABBIKOB U (WJIN) OIIBITA AEATEIbHOCTH,
a TaKke KPUTEPUH M TOKa3aTeld, HEOOXOAUMBIE NJisi OLICHKH 3HAHWM, YMEHH,
HABBIKOB U XapaKTEPHU3YIOIIKE 3Tambl (OPMUPOBAHUS KOMIIETCHIIMN B TMpoIiecce
OCBOEHUS 00pa30BaTEILHON MPOrPaMMBI, TpeAcTaBieHbl B [Ipunoxxennn 2.

NEPEYEHb YYEBHOM JUTEPATYPbI U UH®OPMAIIMOHHO-
METOJANUYECKOE OBECIHNEYEHHUE JUCHUIIJIMHbBI
OcHoBHast JInTepaTypa
DJIEKTPUYECTBO U MATHETH3M

1. MHUemme A.Jl. Dusuka — CII6: Jlanb, 2008.72¢
-http://e.lanbook.com/view/book/
2. http://e.lanbook.com/books/38/ Bamumes M.I'., Ilos3uep A.A. Kypc

obmieit ¢pu3ukn : YueOHoe mocodue. 2-e u3aa., crep. — CII6.: U3natenscTBo «JlaHby,
2010. — 576c¢.

3. http://e.lanbook.com/books/163/ WemueB A.JI. ®Pusmka : VYueOHOe
nocobue. 2-e uzn., ucnp. — CII6.: U3narensctBo «Jlanby», 2009. — 672c.
4, http://e.lanbook.com/books/239/ Kypc ¢husuku: YueOHuk ais By3oB: B 2 T.

T. 2. 6-¢ u3xa., ucnp. u gon. / Ilox pea. B.H. JlozoBckoro. — CII6: N3naTenscTBO
«JIanby, 2009. — 608c.
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http://e.lanbook.com/view/book/
http://e.lanbook.com/books/38/
http://e.lanbook.com/books/163/
http://e.lanbook.com/books/239/

5. http://e.lanbook.com/books/236/ Kypc ¢husuku: YdueOHuk ais By3oB: B 2 T.
T. 1. 6-e u3n., ucnp. u gom. / Iloxg pen. B.H. Jlo3osckoro. — CII6: M3naTenscTBO
«JIlaub», 2009. — 608c.

JlonoJiHUTEIbHAS JIUTEPaTypa
DJIeKTPUYECTBO U MATHETHU3M
1. KanamnukoB C.I'. —DnektpuuectBo. — M.: Hayka, 1977.
2. KanamaukoB 2.1, O6mumii kypc ¢u3uku: DieKTpuuecTBo: Yued. moco0. ams
cTya. pU3HUY. CIell. By30B. — 4-¢ u3j., nepepad. u gonoiad. — M.: Hayka, 1977. —-592 c.
3. AnemkeBn4 B.A. OnTtuHka. M.: du3MaTiIuT, 2011.-320 C.
http://e.lanbook.com/view/ book/ 2098/

IIepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKALMOHHON CeTH
«AnTepuer»

CTyAeHTBI MOTYT MOJIYYUTH TOCTYII K AJIEKTPOHHBIM 00pa30BaTelIbHBIM pecypcam
yepez cailt JIBOY  (moctynm c¢ caiita Hayunoit Oubmuoreku JIBOY) URL:
http://www.dvfu.ru/web/library/rus_res

1. EnnHoe okHO nocTymna K oOpa3zoBarenbHbIM pecypcamURL:
http://window.edu.ru

2. DnekTpoHHO-O0ubmmoTeuHas cucrema Mzmarenscta "Jlans" URL:
http://e.lanbook.com

3. Studentlibrary [DnexTponnas oubnmnoreka yueonor PDF-nmurepatyps! u

y4eOHMKOB /J1s1 BY30B. (OecruiaTHble TOJHOTEKCTOBbIe yueOHuku| URL:
http://www.studentlibrary.ru/cgi-bin/mb4

4. BuptyanbeHbie 1aboparopHbie pabdots http://barsic.spbu.ru/www/lab_dhtml/,
http://www.all-fizika.com/article/index.php?id_article=110

5. http://e.lanbook.com/books/38/ Banumes M.I"., ITos3uep A.A. Kypc obmeii
¢busuku : YueOHoe nocobue. 2-e uzga., crep. — CII6.: M3gatensctBo «Jlanby, 2010.
— 576c.

6. http://e.lanbook.com/books/163/ Usnues A.J]. ®usuka : YuebHOe ocoodwue.
2-¢ u3A., ucnp. — CII16.: UznarensctBo «Jlanby, 2009. — 672c.

7. http://e.lanbook.com/books/239/ Kypc pusuku: Yueouuk s By308: B 2 1. T.
2. 6-¢ 3., uctp. u goi. / [lox pea. B.H. Jlozosckoro. — CI16: M3naTenscTBO
«JIanby, 2009. — 608c.

8. http://e.lanbook.com/books/236/ Kypc dusuku: YueOnuk ams By3os: B 2 1. T.
1. 6-e uzn., ucnp. u gom. / [lox pen. B.H. JlozoBckoro. — CI16: U3naTtenbcTBO
«JIanpy», 2009. — 608c.
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HepequL HH{l)OpMaHI/IOHHbIX TEXHOJIOTHI U nporpaMmmMHoOrIo o0ecrneyeHus

[Ipu ocymiecTBiIeHMH  00pa30BaTEIBHOIO  HCIIONB3YETCS  CIEAyIoliee
nporpammHoe obOecrieuenue: MicrosoftOffice (Excel, PowerPoint, Word u 1. n),
OpenOffice, Skype, mporpamMMmHOe oOecriedeHHE 3JIEKTPOHHOTO pecypca caiita
JAB®Y, Bxmoyas ObC IBOY.

OVK aucuuruiHbl pa3Meniél B MHTErpUPOBAHHOM T1aTGopme JIEeKTPOHHOTO
ooyuenus Blackboard JIBOY

VIl. METOANYECKHUE YKA3AHUA
IO OCBOEHHIO JTUCHUIIJIMHbI
JlucuumuinHa «OJIEKTPUYECTBO U MAarHETU3M» CTPYKTYPUPOBAaHA 110 IPUHLUITY

«Ot yacTtHOro k o6memy». Takoil MoaAXoA B y4eOHOM MPOIECCe TMO3BOJISIET
MOCIIEAIOBATEIbHO CHUCTEMATHU3UPOBATh 3HAHUS CTYJIEHTa, YTO CHOCOOCTBYET
JAy4dIIeMy YCBOSHHUIO JTUCHUIUIMHBL. M3ydeHuWe AWCHUMIUIMHBI —TIPEIIoiaraet
MOCTYIATEIbHBIN MOJIX0/I MO MPUHIIUIY YCIOXHEHHUS OT 3HAKOMCTBA C TEOpUEH U
PAcCCMOTPEHHSI TMPAKTHYECKUX MPUMEPOB, JIO0 CAMOCTOSATEIHLHOTO HW3YYCHHS
JTUCITUTUTUHBI.

B mpouecce wu3ydueHumss marepuana ydeOHOTO Kypca MpEanoiararoTcs
pazHooOpa3Hbie (OpMbI padOT: JIEKIMU, MPAKTUYECKHUE 3aHATHA, J1a0OpaTOPHBIN

MPaKTUKYM, CAMOCTOSITENIbHAs padoTa.

Jlekumu mpoBOJATCS B BHJE Mpe3eHTAUUH. B HUX OCBEmAlOTCS BOMPOCHI,
COOTBETCTBYIOIIUE TemaTuke jekiui (pasmen |). HaubGonee BakHbie BOIPOCH H
TEOPEMBI pa30UPaIOTCsl YCTHO C y4acTHUeM CTYIeHTOB. Llenb JIeKIIMOHHOTO Kypca —
JaTh 3HAHUS CTyJACHTaM B o0mactT  (U3UKH, 3aJ0XKUTh HAy4YHbBIC W
METOI0JIOTHYECKUE OCHOBBI JJIsI CAMOCTOSITEIbHOM pabOThI CTY/ICHTOB, MPOOYIUTH B
HUX UHTEpec K Oyaymien npodeccun.

[Ipy w3ydyeHUHM AUCHMIUIMHBI OCYLIECTBISIOTCA TEKYIIUH, MNPOMEXKYTOUHBIN H

UTOTOBBIA KOHTPOJIb MO AUCUUTIINHE.
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Texymumit koutposb (TK) ocHoBaH Ha ycTHOM ompoce pa3 B Hezento. OCHOBHAs 11eJb
TK: cBOeBpeMeHHas OlIEHKa YCIIEBAEMOCTH CTYJIEHTOB, OOy X aaromias ux padboTaTh
PAaBHOMEPHO, UCKIIIOYast MAJIbI€ 3arPy3KH WIH MEPErPy3KU B TEUEHHE CEMECTPA.
[Tpomexytounsiti koHTpoib (IIK) — ocymectBisiercs B (QopMme pyOeKHBIX
KOHTpobHBIX padoT (PKP). W tectupoBanusa no pasnenam. Llens ITK: moOyauts
CTYJICHTOB OTYMTAaTbCSl 3a YCBOEHUE pazlena JIUCUUIUIMHBI HAKONUTEIbHBIM
oOpa3zoM, T.e. CHayajia 3a IMEpBbIM, 3aTeM 3a BTOPOM pas3fenbl Kypca. Y CIelHoe
Hancanue PKP mo3BossieT CTyneHTy pacCUMThIBATH HA BBICTABICHUE JOCPOYHOM
HK3aMEHALIMOHHON OLIEHKH. 3a LMK o0yueHus npeaycmorpeHo 6 PKP u 6 ceancos
TECTUPOBAHMUS.

Wroroseiii koHTpoas no nucuumuHe (MK/]) - 3To0 mpoBepka ypoBHSI y4eOHBIX
JOCTHKEHHUM CTYJIEHTOB 110 BCEH TUCLUILIMHE 3a ceMecTp. DOpMBI KOHTPOJIS: 3a4erT.
[IpoBoguTCa TpaguUMOHHBIM CcrHOCOOOM. Llenb HMTOrOBOrO KOHTPOJS: MPOBEpPKa
0a30BbIX 3HAHWI TUCUUILIMHBI, TOJIYYEHHBIX TPU €€ U3YyYEHUHU, JTOCTATOYHBIX IS

MOCJIEYIONIETo o0ydeHus 1 Oyayieit mpodeccuoHaIbHOM eATeTbHOCTH.

Pexomenmanmum mo padore ¢ JMTEPATYpoOil: MPOCIYIIAHHBIA MaTepuai
JEKIMH CTYIEHT JAOJKeH mpopabotarb. Jljia 3TOro B Ipolecce OCBOEHUS
TEOPETUUYECKOr0 MaTepuayia JUCIUIUIMHBI CTYJIEHTY HEOOXOJUMO BECTH KOHCIEKT
JEKIUN U A00aBJISITh K JIEKIIMOHHOMY MaTepually WH(pOpMaIHiO, TOJTYYEHHYIO U3
PEKOMEH1yEeMOM JTUTEPATYPhl UM UHTEPHET UCTOUYHUKOB.

KoOHCIIEKT JIeKIMi pEKOMEHIyETCsl HAUMHATh C IJIaHa U3J1aracMoro Marepuania,
yTOOBI /U151 C€0s1 CTPYKTYPUPOBATh COOTBETCTBYIOIIYIO TeMYy JeKIuu. KOHCIEeKT He
JIOJKEH OBITH TOCTOBHBIM. JKellaTebHO 3 ChIBaTh JIGKITMOHHBIN MaTepuai KpaTko,
TOJIBKO CaMO€ CYHIECTBEHHOE. PEKOMEHI0BAHO MCIIOIB30BaTh MOJIA IS 3AMETOK WJIN
BOIIPOCOB, KOTOpHIE CTYJICHT HE TOHSJ BO BpEMs JICKLMH, JJIi TOTO, YTOOBI HX
YTOYHUTH Yy TIPENOJaBaTeliss, HO IPEABAPUTEIBHO IOIBITABIIMCh HAUTH OTBET

CaMOCTOATCIIBHO.
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K nexuusiMm HeEOOXOOUMO TOTOBHUTHCS. [l 3TOro CTyHEHT JOJIKEH
IPOCMOTPETh MaTepuan Oyaylie JeKuuu 3apaHee, OTMETUTH JJid ceOsi Haubolee
CJIOKHBIC WJIM HETOHSATHBIE MaTepuaibl JEKLIHH, C TE€M, YTOOBI 33JaTh BO BpeMs
JIEKIIMM COOTBETCTBYIOIIME BOMPOCHI MpenojaaBaTeNio. Takod MOaX0J] MO3BOJUT
jerye u 6oJiee 1eTaabHO YCBOUTH JAHHYIO JUCHUTLIIHHY.

[TpakTryeckue 3aHATHs HaIlleJeHbl HAa 3aKpeTIeHUE JEKIIMOHHOTO MaTepuraa.
K HUM cTyIeHT 10KEH TOTOBUTHCSA 3apaHee CAMOCTOSITENIbHO, U3YUUB IIaH 3aHSATHS,
COOTBETCTBYIOIIYIO TEMY JIEKIIMH, PEKOMEHJOBAHHYIO MIpeToiaBaTesieM JUTEepaTypy
U BONPOCHI JJi1 MOArOoTOBKH. [IpoBeneHne MpakTUUECKOro 3aHSTHS B ayIUTOPHU
HAUYMHAETCSl C YCTHOTO OIpOca, TAaKOW MOAXOJ JAeT BO3MOXKHOCTb IPENOaBaTENIo
OLICHUTh TOTOBHOCTh CTYyJIEHTAa K BBIIIOJIHEHUIO TIOCTAaBJICHHBIX 3a1ad B
COOTBETCTBYIOILIEH MpakTUUYECKOM paboTe, a caMOMy CTYICHTY IOJOUTH
OTBETCTBEHHO K TMOJTOTOBKE K 3aHSATHIO, YTO CIIOCOOCTBYET JydIIeMYy YCBOCHHIO
M3y4aeMOTo MaTepHaia.

JlabopaTopHbIl TPAKTUKYM HPOBOAUTCS B J1abopaTopusax Kadenpbl QU3MKU.
Jlis TOATOTOBKH K 3aHATHIO CTYIACHTY HEOOXOJUMO H3YyYUTh METOIUYECKHUE
yKa3aHus Mo gaHHo padote. [Ipu BhIMoNHEHUH J1aOOPAaTOPHON PadOTHI CTYACHTHI
MpUOOPETAIOT HAaBBIKM NPOBENEHUSA (PU3MUECKOTO BSKCIEpHUMEHTa U 00pabOTKH
HKCIIEPUMEHTAIBHBIX JaHHBIX. Bo Bpems 1ab0paTOpHOTrO MpakTUKyMa CTYACHTHI
3HAKOMATCA C YCTPOHCTBOM W MPUHIMIAMH JEHCTBUS (PU3NUECKUX MPUOOPOB U UX
AJIEMEHTOB.

BHeaynutopHas camocrosiTenbHas paboTa HalellieHa Ha YriIyOJieHHe W
3aKperyIeHHe 3HaHUM CTYJIEHTOB M0 AaHHOM nucuuiuiiae. CaMmocTosTenbHast padboTta
omupaeTcsl Ha JIEKIMOHHBIM MaTepHuall, MaTepual MPaKTHUYEeCKHX 3aHATHH W
7ab0paToOpHbIX PpabOT, KpPOME TOTO JAOMOJHUTENIBHO CTYAEHT JOJDKEH H3ydaTh
COOTBETCTBYIOIYIO JIUTEPATYpy MO AUCHUIUIMHE «DU3MKa», PEKOMEHIOBAHHYIO
npernoaaBareneM. Bua caMocCTOSTENbHON paboThl: MOATOTOBKA K JIEKIHSM, K

MPAKTUYECKUM 3aHSATUSM U K TaOOpaTOPHBIM paboTam.
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PexkoMeHaanuu MO NMOATOTOBKE K JK3aMeHY: [0 JIaHHOW JHUCITUILIMHE

IIPEyCMOTPEH DK3aMEH.

Ha 3auéTHol1 Henene u B epuo/] CECCUU HEOOXOAMMO UMEThH MOJIHBIM KOHCIIEKT
JEKUUH U IpopabOTaHHbIE NPAaKTUYECKUE 3aHsITHA. [lepeueHb BOIPOCOB K IK3aMEHY
MOMEIEHBl B (JOHJE OLIEHOYHBIX CpeacTB (mpuiiokeHue 2). ['oToBUThCA K craye
HK3aMEHA JIy4llle CUCTEMAaTUYECKHU: IPOCITYIINBasi OUEPETHYIO JIEKIHUIO0, IPopadoTaB

O4UCPpCaAHOC IIPAKTHUICCKOC 3aHATHC, BBIIIOJHUB U 3allIUTUB J'Ia60paTOpHBIC pa6OTBI.

VIll. MATEPHAJILHO-TEXHUYECKOE OBECIEYEHUE
JTUCHUATIIMHBI

Jlnis  ocyiiecTBiIeHHsT 00pa30BaTeIbHOTO TMpOIlecca JaHHOW JUCHUTUIHHBI
JEKUUU TPOBOAATCS B MYJIbTUMEIUNWHBIX ayAUTOPUSIX B BHUAEC IPE3CHTALIUU,
MPAKTUYECKHE 3aHITHS TPOBOJATCS B AyJAUTOPUAX, JTAOOPATOPHBIA MPAKTHKYM
MPOBOJIUTCA B CHEUUAIM3UPOBAHHBIX JabopaTopusax Kadeapbl ¢usuku. B
MYJBTUMEAUMHBIX Ay JUTOPHUSIX YCTAaHOBIIEHO Cieytoliee 000pyI0BaHueE: IPOEKTOpP,
HOYTOYK, 9KpaH, TeJIeBU30p, JOKyMEHT-Kamepa.

Heorbemiemoli 4acTbi0 AUCHMIUIUHBL «JJIEKTPUYECTBO W MarHeTH3M»
ABJISIETCSl 1a0OpaTOpHBIM NpakTUKyM. JlabopaTOpHbIN MPaKTUKYM HauMHAEeTCs C
BBOJHOTO 3aHSTHsI, HA KOTOPOM MPETOAaBaTeNb MPOBOAUT MOAPOOHBIN HHCTPYKTAX
Mo MpaBUjiaM TEXHHUKH O€30mMacHOCTU TpH pabore B JaHHOW naboparopun. K
BBITIOJTHEHUIO JTAOOPATOPHBIX pabOT MOMYyCKalOTCS TOJNBKO T€ CTYACHTHI, KOTOpHIE
YCBOWJIH TpeOOBaHUS 110 TEXHUKE 0€30MacHOCTH. BhImoiHeHne 1a00paTopHBIX padboT
COCTOMT U3 CIAEAYIOUIUX ITArOB:

1. H3ydeHue TEOpPETHMYECKOTO MaTepuaja W METOAWKH BBIMOJHCHUS
71ab0paTopHOi pabOTHI IO METOINYECKOMY MOCOOUIO U PEKOMEHIYEeMOIl TuTepaType
K JJAaHHOU paboTe

2.  N3ydeHue SKCHEpUMEHTAIILHOM YCTAHOBKH, PEKUMOB €€ padOThl
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3. TlomydeHus y mpemnoaaBateisi TOIyCKa K BBIMOJHEHUIO J1aOOPaTOpHOM
paboTHI

4.  BrInoJiHEeHUE KCIIEPUMEHTA

5. OOpaboTkH dSKCIIEpUMEHTANBHBIX JaHHBIX. PacueT morpemHocTeit

6. OdopmieHne NUCBMEHHOIO  OTYETa M CJada €ro Ha TMPOBEPKY
MPETIOIaBaATEITIO

7. OTBeThI Ha KOHTPOJIbHBIE BOMPOCHI 110 JaHHOU JabopaTopHOMl paboTte

JlaGoparopHble paOOTHI BBINOJHAIOTCS HAa COBPEMEHHOM OOOpYIOBaHUHU B
CHELHATM3UPOBAHHBIX Jaboparopusax: L533 DnekTpuuecTBO U MarHeTU3M

MHuorue mabopatopHble pabOThl KOMIBIOTEPU3HPOBAHbI, TOMUMO 3TOrO, B
Kaxa0M saboparopun Kadeapbl UMEIOTCS KOMIIBIOTEPHI C BBIXOJOM B MHTepHeT.
MynpTHMeuitHAS JIEKIUOHHASA ayIUTOPUS (MYyIbTUMEANIHBIN TPOEKTOP, HACTECHHBIN

9KpaH, HOYTOYK).
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IIpunoxenue 1

MMHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOUN ®EJEPALIUN

dbenepanLHoe rocyaapCTBEHHOC aBTOHOMHOC O6pa30BaTeHLHOC YUPCKACHUC BBICIICTO O6pa3OBaHI/I$I
«/lanbHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET
(IBDY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJIBHON PABOThI OBYYAIOIIUXCSI
10 JUCHUILINHE «DJIEKTPUYECTBO M MATHETU3 M

Hanpaenenue - 11.03.04 «DnekTpoHUKA U HAHOIJICKTPOHUKA Y
dopMa NOATOTOBKYU 0OYHAS

BaaauBocTok
2016
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HHaH-Fpa(bI/IK BBIIIOJTHEHMS CAMOCTOSITEIbHOM pa6OTI>I 10 JUCHOUIIJIIMHCE

Ne | Hara/cpoku Bun IIpumepHbie | PopMa KOHTPOJIA
T/T1 | BBITIOJIHCHHS CaMOCTOATEJIbHOMN HOPMBI
paboThI BPEMEHM Ha
BBITIOJIHEHUE
1 1 — 18 memenn [ToaroToBka K 3aHATHAM [2 Yaca/HEIEITIO YcTHEII ompoc
2 5—7 nenenu IToaroroska K |44uaca/Henento Tectsl, PKP

TectupoBaHuio Ne 1 wu

PKP Ne 1

3 8 - 12 negenu [Toaroroeka K @uaca/Henemnio Tectsl, PKP
TecTupoBaHuio Ne 2 wu

PKP Ne 2

4 13 - 18 nenenn IToaroroska K @daaca/Heneno Tectr, PKP
TectupoBaHuio Ne 3 u

PKP Ne 3

CamocrosiTenbHas paboTa CTyICHTOB HalpaBJIeHA HAa PELICHUE CIEAYIOIINX
3a1a4:

- CTUMYJIUPDOBAaHUE PUTMUYHON y4eOHOH, MO3HABATEIIbHOM M TBOPYECKOU
NEATEIIbHOCTH B TEUEHUE BCETO CEMECTPA;

- COBEpUICHCTBOBAHME HABBIKOB IMOMCKAa HEOOXOAMMOM HaydyHON U y4eOHO-
METOANYECKON JINTEPATYPHI;

- COBEpILIEHCTBOBAaHUE YMEHUH pelaTh (U3NYECKUe 3a7jaui Pa3IMuyHOrO YPOBHS
CJI0’KHOCTH;

- Pa3BUTHE AaHAIUTUYECKOTO MBIIIUIEHUS] © KOMMYHUKATUBHBIX CITIOCOOHOCTEM.
IIpy oAroToBKE K MPAKTUYECKUM 3aHATUAM CTYACHTbI HM3y4arOT HAy4HYIO,
y4eOHYI0 U METOJAMYECKYIO JINTEpaTypy MO COOTBETCTBYIOUIEH Teme (CM.
TEMBbI 3aHSATUN MPAKTUYECKON YacTH Kypca).

IIpu moxroroBke k tectupoBanurd U PKP crygeHtsl pykoBOACTByrOTCS
TpeOOBAHUSIMU K MX MOATOTOBKE, MPEACTABICHHBIMU B MEIUAIPE3CHTALUN

«Kparkuni1 kypc nekuui no aucuuruinie «dOusuka»y. [IpumepHbie BapuaHThI
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PKP u TecToBBIX 3aﬂaHHﬁ, a TaAK)XKC KPUTCPHUH UX OLCHHUBAHWA IIPEACTABIICHBI
B IIPHJIOKCHUH 2 «CDOHI[ OLOCHOYHBIX CPCACTB».

1. Pa6ora ¢ TCOPETHYCCKUM MAaTCPHAJIOM.

He.]'ll): IMOJIYYUTHb XOPOIIMC 3HAHUA II0 AUCHHUINIMHC KW HAYYUTHCA pa60TaTI>

CaMOCTOATCIIBHO.

3apaum:
- IPpUOOPETEHNE HABBIKOB CAMOCTOSITEIbHON PAaOOTHI C JIEKIIMOHHBIM

MaTepHaIoM;

- IpUOOpEeTEeHUE HAaBBIKOB CaMOCTOSITENIbHOM pabOThl C OCHOBHOW U
JOTIOJTHUTENBHON JTUTEPATYPOU, NOJIb30BATHCS UHTEPHET — PECYPCaAMU;

- YMEHHE aHAJIU3UPOBATh MPAKTUUECKHUE 3a]]a4l, CTABUTh U PEIllaTh aHAIOTUYHbIE
3a/1ay.

PaboTta ¢ TeopeTMYECKMM MaTepuagoM JOJKHA OCYIIECTBIATHCS HAa OCHOBE
JEKIMOHHOTO Kypca IUCUUIUIMHBL. J[7Is 3TOro CTYJIEHT JOJDKEH BECTH KOHCIIEKT
JIEKIHUA U yMETh paboTaTh C HUM.

Pabota ¢ nuTeparypoii mpeanosiaracT caMOCTOSITENIbHYIO paboTy ¢ yd4eOHUKaMH,
KHUTaMH, Yy4Ye€OHBIMH TIOCOOMSMHU, Yy4eOHO-METOJUYECKHMMH TOCOOMSIMU  TIO
BBINIOJIHEHUIO KYpCOBOM pabOThl M BBINYCKHOM KBAJIU(PUKAIMOHHOW padOThI, €
HOPMATUBHO-TIPABOBBIMU ~ MCTOYHUKaMH. [lepedeHb nuTepaTypbl: OCHOBHOM,
JOTIOJTHUTENIBHOW, HOPMAaTMBHOM M WHTEPHET-PECYpCOB NpHUBEAEH B paszaene V
«Y4yeOHO-MeToAnueckoe  oOecrieueHue JAUCLUUIUIMHBDY — HacTosed  paboueit
IPOTPAMMBI.

YMeHue camocTosITeNbHO pabdoTaTh C JUTEPATYpOd SIBISIETCS OJHHM U3
BOKHEUIITUX YCJIOBUN OCBOCHHS JUCHHUIUIMHBI. [lowck, m3ydenwe u mpopaboTka
JUTEPATYPHBIX UCTOYHUKOB (OPMHUPYET y CTYACHTOB HAYYHBIA CIOCOO TO3HAHMUSA,
BbIpa0aThIBaE€T HABBIKA YMEHUS YUUTHCSA, TO3BOJISIET B JAIBHEHIIIEM B MPAKTUYECKON

pa60Te IIOCJIC OKOHYAaHWA YHUBCPCUTCTA IMPOJAO0JIKATH IMOBLIIATH CAMOCTOATCIBHO
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CBOIO KBAJIM(DHUKAIIMIO U TPUOOPETATh HYKHbIE KOMIIETEHIINH JJIsI JaJIbHEHUIIIETro pocTa
B npodeccum.

CamocTosiTenbHas padoTa ¢ TUTEPaATypHBIMU UCTOUHUKAMH TPEOYET OT CTyAEHTa
YCUJUUBOCTU, TEPIICHUSI U COCPEAOTOYEHHOCTU. UTOOBI Jydllle MOHSTH CYIIECTBO
BOIIPOCA, KENATEIbHO 3aKOHCIEKTUPOBATh M3y4aeMbIil MaTepHall, CAENaTh HYXKHbIE
MOMETKHU, OTMETUTH BOIPOCHI JIJIsi KOHCYJbTAIIMU C IPENO/1aBaTEIEeM.

2. IToaroroBKka K KOHTPOJbLHBLIM padoTam.

Heab: MOMyYuTH XOpOIIHME 3HAHWS MO AUCIUIUIMHE W HAy4YHThCS paboTaTh

CaMOCTOATCIIBHO.

3apaum:
- IPUOOPETEHNE HABBIKOB CAMOCTOSATEIBHON pabOTHI pelIeHHs 3a/1a4;
- NpuOOpEeTEHHWE HABBIKOB CAMOCTOSITENBHOW pabOThl C OCHOBHOM U
JOTIOJTHUTENBHOU JTUTEPATYPOM, NOJI30BATHCS HHTEPHET — PECYPCAMU;
- YMEHHE aHAJIU3UPOBATh NTPAKTUUECKHE 3a]1a4, CTABUTh U PEIIATh AHAJIOIMYHbIE

3aJa4u.

KoHTposnbHbIEe pabOThI MO3BOJISIOT 3aKPEMUTh TEOPETUUECKUM MaTepuan Kypca. B
npolecce u3ydeHusi (PU3UKU CTYIAEHT JOJKEH BBIIOJHHUTH B KaXJOM CEMECTPE TpHU
KOHTpOJIbHbIE paOoThl. PemieHne 3agad KOHTPOJIBHBIX paboOT SIBISETCA MPOBEPKOU
CTEIIEHH YCBOEHUS CTYJEHTOM TEOPETHUYECKOTO KypcCa, a OLEHKa IMpEernojaBarels Ha
paboTy moMoraroT eMy 10padoTaTh U MPABMIIBHO OCBOUTH Pa3IMYHbIE pa3/ieiibl Kypca
¢busuku. Ilepen BBIMOTHEHHMEM KOHTPOJILHOM pabOThl HEOOXOIUMO BHHMATEIIBHO
O3HAKOMUTBCSI C TPUMEPAMH pEUIeHUs 3a7ad [0 JaHHOW KOHTPOJBHOM pabdore,
ypaBHEHUSIMU U (HOpPMyJIaMH, a TAaK¥Ke CO CIIPABOYHBIMH MaTepUaIaMHu.

MeToan4yeckue yKa3aHusi K BHINOJTHEHHIO KOHTPOJIbHOI padoThl.
KoHTponbHyt0 paboTy cieayeT BBINONHATh aKKypaTHO. JlJis MOSCHEHHS pelieHUs
3aJlaud TaM, TJE€ OTO HYXKHO, AKKypaTHO CHAeNaThb 4YEepTeX; pElIeHUuE 3aJauud U
UCIIONIb3yeMble (OPMYJIbl JTODKHBI COMPOBOXKIATHCA MOSCHEHUSIMHU; B TMOSICHEHUSAX K
3ajjaye HEeoOXOAMMO YKa3blBaThb T€ OCHOBHBIE 3aKOHBI U (OPMYJIbI, Ha KOTOPBIX

24



0asupyeTcsl pelieHre TaHHOW 3a/layd; MpPU TOJyYEeHHUH pacueTHOW (OpMYyNbl IJis
pelIeHrsT KOHKPETHON 3a7jaud TPUBOIUTH €€ BBIBOJ; 337a4y PEKOMEHIYETCS PEIIUTh
cHayaja B oOmeM BHJE, T. €. TOJBKO B OYKBEHHBIX OOO3HAYCHMSIX, TOSCHSS
pUMEHsIeMbIC TTPH HarMcaHUH (HopMysT OYKBEHHBIC 0003HAUCHUST; BEIUMCIICHHS CIIETyeT
MPOBOANTH C TOMOIIBIO TMOJACTAHOBKU 3aJlaHHBIX YHCIIOBBIX BEJIMYUH B PACUETHYIO
dbopmyiy. Bce He0OXx01MMBbIe YUCIIOBbIE 3HAUEHUS BEJIMUNH JOJKHBI OBITh BHIPA)KEHBI B
cucteMe CU (cm. cnpaBounble matepuanbl). [lo OxkoHUaHHME pelIEHUS MPOBEPUTH
€/IMHULIBI TIOJYYEHHBIX BEJIMYUH MO PACUETHOM (popMyJie U TEM CaMbIM MOATBEPAUTD €€
NPABWIBHOCTb;, KOHCTaHThl (PU3MYECKUX BEJIWYUMH W JIPYIH€ CIPAaBOYHBIE JIAaHHBIC
BBIOMPATH U3 TAOJIHII.

BoinosiHeHue 1a00paTOPHBIX PadoT.

Heab: noayuyuTh XOpOIIME 3HAHUSA MO JAMCHUIUIMHE W HAay4duTbcs paboTaTh

CaMOCTOATCIIBHO.

3agaum:

- NpUOOpPETEHHWE HAaBBIKOB CAaMOCTOSATEIBHOM pabOThl MpU  BHIIOJHEHUU
7a00paTOPHOTO NPAKTHUKYMa 3HAKOMCTBO C YCTPOMCTBOM M MNPUHIMIAMH JIEHCTBUS
(bu3nyecKkux MpuOOPOB U UX JICMEHTOB,;

- IPUOOpPETEHNE HABBIKOB CAMOCTOSITENIbHOW PA00ThI C OCHOBHOM M JTIOMOJHUTEIBHOM
JIUTEPATypPOU, MOJIb30BATLCS HHTEPHET — PECYPCaMU;

- YMEHHME aHAJIU3UPOBAaTh PE3YNbTaThl (PU3MYECKOrO HKCIEPUMEHTA, CTAaBUTh H

peuiaTb aHAJIOTMYHBIC 3aaa4u.

[Ipn mpoXOoXKIAECHUU JTAOOPATOPHOTO MPAKTHKyMa KaXIABIH CTYACHT BBITOTHICT
HECKOJIBLKO J1abopaTopHbix padoT. [lepen BeimomHeHHEM 1a00paTOPHOM pabOTHI CTYIEHT
JIOJKEH 03HAKOMHUTCS ¢ METOAMYECKUMU YKa3aHUSIMU K JJAHHOW padoTe, MOATOTOBUTHCS
K YCTHOMY OINpOCYy IO TEOPETUYCCKOMY MaTepHally, KOTOpPBIH TaM TIPUBEICH,
pazo0paThcsi ¢ METOAMKON TMpoBeAeHUs (U3MYECKOTO HJKCIEpHUMEHTa U 00pabOTKU
AKCIIEPUMEHTAIILHBIX JaHHBIX; OTBETUTh Ha KOHTPOJBHBIC BOTIPOCHI, COCTABUTH OTYET.

Kpurepuu onieHKHM caMoOCTOATEIbHOI padoThl — J1a00PaATOPHOIT PadOTHI
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5 50-60 6an10B 61-75 6an0B 76-85 6an10B 86-100 6ays10B
E (HeyoBJIeTBO | (YAOBJETBOPHUTE (xopomo) (oTaIMYHO)
C pUTEJIbHO) JIbHO)
Conep:kaHue KpuTepuen
® PaGora He | Pabora Pabora BreimosHeHa B | PaboTta BeIMOTHEHa B
= S | BemonHeHa BBIIIOJIHEHA  HE | COOTBETCTBUU C | COOTBETCTBUU c
= = MOJTHOCTBIO. 3amanueM. He Bce | TpeOOBaHUAMH,
E E BriBoib1 HE | BBIBOABI CJHI€JaHbl M | aKKypaTHO, BCE
= E c/IeTaHbl 000CHOBaHbI pacuéThl MpaBUIIbHbIE.
BbIBO1bI 000CHOBAHBI.
Pabota He | [IpencraBnennsie | [IpencraBieHHbIe Pabora mpencraBieHa
MpEACTAaBICHA | pacy€Thl M OTYET | pacu€Thl BBHITIOJIHEHBI | B BHJIE OTYETa CO
E HE MOCJIe/IOBA | TIOCIIEIOBATEIBHO, BCEMH TIOSICHEHUSIMH.
% TEIbHBI WM  HE | CUCTeMaTU3WpoBaHbl | Bce pacu€rbl BbINON
s cucrteMatu3upoBa | OT4ET BBINOJAHEH C | HEHBI C  TOMOIIBIO
% HBI HEOOJIBIINMHU KOMITBIOTEPHBIX
a Heo4YETaMu porpaMmm
Her ortBeroB | Teopernueckuii Teopernueckuii OTBeThl Ha BOIPOCHI
Ha BOIIPOCHI Marepuanl HE | MaTepuan MOJTHBIE, XOPOIIO
_ YCBOECH MOATOTOBJICH OPUECHTHPYETCS B
§ Tonmbko  otBeThl | OTBETHI Ha BOIPOCHI | TEOPETHUECKOM
g Ha dJIEMEHTapHbIC | TIOJIHBIE W/WH | MaTepuaiie
2 BOIPOCHI YaCTUYHO TOJIHbIE MIPUBEICHUEM
% MIPUMEPOB u
é HOSCHEHUIA.
= Hcnons3oBaHa
© JIOTIOJTHUTEITbHAS
nuTeparypa

PexoMeHaaluu 0 HAMMCAHUIO U 0(pOpMIICHHMIO pedepaTa

Pedepar sBnsercs ogHodt u3 GOpM  CaMOCTOSITEIBLHOTO HCCIEAOBAHUS HAYYHOU
MpoOJIEMbl Ha OCHOBE W3YUYCHHS JIUTEPATYPHI, JTUYHBIX HAOIIOIECHUN W MPAKTHYIECKOTO
onbiTa. Hanmmcanue pedepara momoraeT BeIpaOOTKE HaBBIKAa CAMOCTOSATEILHOTO HAYIHOTO
MOMCKA U CIIOCOOCTBYET K MPUOOIIECHUIO CTYICHTOB K HAYYHOU padoTe.

TpebGoBanus k HanmMCcaHUIO U opopMIIeHHUIO pedepaTa:

- pedepar meuyataercs Ha cTaHIapTHOM JiMcte ¢opmarta A4, neBoe mnojie 30 mwm,
npaBoe nose 15 MM, BepxHee u HwkHee — 20 mm, mpudt Times New Roman, pazmep
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mpudTa 14, MmexcTpounsiii uaTepBal — 1,5. O0BeM pedepara 1omKkeH ObITh HE MeHee 15
CTpaHUII, BKJIFOYas CIIUCOK JIMTEPATYPhl, TAOIHIIBI ¥ TPAPUKH;

- paboTa [OJKHA BKIIOYATh: BBEACHHUE, TIJie OOOCHOBBIBAETCS AaKTyaJbHOCTb
po0JieMbl, 1I€Jb U OCHOBHBIC 3a/laud HCCIEIOBaHMS; OCHOBHYIO 4YacTh, B KOTOpPOM
pacKpbIBaeTCsl CoAepKaHue MPOOJIEMbI; 3aKIIIOUEHUSI, B KOTOPOM 00OOIIAIOTCS BBIBOJIBL;
CIIUCKA UCTIOJIb30BAHHOM JIUTEPATYPHI;

- KaKIIbIi HOBBIA pa3jie]l HAYMHAETCS C HOBOW CTpaHUIIBI, CTPAHHIIBI pedepara ¢
pUCYHKaMM [JOJDKHBI HMMETh CKBO3HYKO HyMepaumio. llepBoil cTpaHuuen sBisercs
TUTYJIBHBIN JINCT, HOMEP CTPaHULBI HE IpocTasisercs. Homep mucra nmpocrasisercs B
LIEHTpEe HUKHEH yacTu nucta. HazBaHue paszena BbIACISIETCS )KUPHBIM LIPUPTOM, TOUKA
B KOHIIC Ha3BaHMs HE CTABUTCS, Ha3BaHUE HE NoAYepKuBaeTcs. Opaspl, HAUMHAIOIIKECS C
HOBOW CTPOKH, IT€YATAIOTCS ¢ OTCTYIIOM OT Hadajia CTpokH 1,25 cwMm;

- B pab0Te€ MOXKHO HCIIOJIb30BaTh TOJBKO OOIICTIPUHSATHIC COKPAIIEHUSI U YCIOBHBIC
0003HAYCHMUS,

- pu OQOPMIICHUHU CCBUIOK CJeAyeT COOJI0JaTh CIEAYIOIIME IMpaBuja: IUTATh
MIPUBOJISITCS C COXPAHEHUEM aBTOPCKOTO HAMMMCAHUS U 3aKII0YAIOTCS B KaBBIUKH, KaXK/1ast
[[MTaTa JOJKHA COMPOBOXKIATHCS CCHUIKOM Ha MCTOYHUK; MPU HUTUPOBAHUU TEKCTa B
KBaJPAaTHBIX CKOOKaxX YyKa3bIBae€TCS CChUIKA HA JUTEPATYPHBIA HCTOYHUK IO CITHCKY
WCITOJIb30BAaHHOM JIMTEpaTyphl W HOMEpP CTPAHUIIBI, HAa KOTOPOH IOMENIEH B 3TOM
HCTOYHUKE [IUTHPYEMBbIi TEKCT, Hanpumep [6, ¢. 117-118].

- CIIMCOK JIMTEPATYPhl TOJKEH BKIIIOUaTh HE MeHee 10 MCTOYHUKOB.

TpynoemkocTs paboThl Haa pedepaToM BKIIOYAETCS B YaChl CAMOCTOSTEIBHOM
paboTHI.

27



[Tpunoxxenue 2

MUHHCTEPCTBO OBPA3OBAHMS M HAVKU POCCUMCKOU ®EJIEPALINA

denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE BBICIIIETO 00pa30BaHUs

«/1aIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)

(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OH/I OHEHOYHbLIX CPEJACTB

o ITMCIOMIIJINHE «9.]ICKTpI/I‘IeCTBO H MaruHeTu3sm»

Hanpagnenne - 11.03.04 «DnexTpoHrKa 1 HAHOMIIEKTPOHUKA)
dopMa NOATOTOBKYU 0OYHAS

BaaauBocTok

2016
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IMacoopr

(oH/1a OLIEHOYHBIX CPEJCTB MO AUCUHUILIMHE JJIEKTPUUYECTBO U MATHETH3M

Ko xomnereHnumn

Oransl GopMHPOBAHUS KOMIIETSHIIUU

OIIK-2,
COCOOHOCTE
BBIABIIATH

CYIIIHOCTB TIPOOIIEM,

npoQecCuoHaNbHOM
JIeATEeIbHOCTH,
NPUBJIEKATH IS UX
pelieHus
COOTBETCTBYIOIIUI
busnko-
MaTeMaTHYeCKH
arnmnapar

€CTECTBEHHOHAYYHYIO

3Haer

amnmapar

OCHOBHBIC 3aKOHBI, TCOPUH, MOJICITH, THITOTE3bI (DU3HUKH,
MATEMATHYCCKOTI'O
BEPOATHOCTEMN, MATEMATUYECKON CTATUCTUKH

aHaIn3a,

TEOpUH

BO3HHKAOIINX B XOJI€

VYwmeer
METOI0B

TUIIOTE3bI
SIBJICHUN

IPUMCHATL IMPUHIUIIBI,
IJI1 aHalin3a KOHKPETHBIX IIPOLCCCOB U

MPOBOJIUTH GPUZHUECKUI IKCIIEPUMEHT C MPUBIICYCHUEM
MaTeMaTUYEeCKOH
WH(POPMAITMOHHBIX TEXHOJOTHH, H3JIaraTh KpaTKo M
JAKOHUYHO MaTepuas B GopMe OTUETOB, aHATU3UPOBATH,
JIeNaTh BBIBOJIEI;

3aKOHBbI,

CTaTUCTHUKU u

TEOpHUH, MOJIETH,

Bnaneer HaBBIKAMU

o0opynoBaHuEM,
HCCJICIOBAHHMH,

OCHOBHBIMH

paboThI c
METOAUKaMU

HaBbIKaMU paboTBl ¢
METOINYECKON JIUTEPATypOH;

METOJaMU

HKCIIEPHIMEHTAJIBHOTO HCCIIEIOBAHUS, METOJaMHU TIOHCKa
1 00paboTKu nHpOpMaLUU

OKCIICPUMCHTAJIbHBIM
OKCIICPUMCHTAJIbHBIX

TCOPETUICCKOTO nu

HAayqyHOU H

IIIkana oueHUBAHUA YPOBHS C(POPMHPOBAHHOCTH KOMIIECTEHIUMN

Kon H | DTansl ¢dopmupoBanus | KpuTepuu noka3zareJju
¢popmynupoBka KOMIIETEHIIU M

KOMIIETEHIIMH

OIIK-2, OCHOBHEIC 3aKOHBI, | 3HaHHE CrocoOHOCTh

CIIOCOOHOCTH TEOpUHU, MOJENH, | PUBNIECKUX c(hopMyIIMpoOBaTh OCHOBHBIC
BBISIBJIATH TCUIOTE3bl (DU3UKH, | 3aKOHOB; (hU3HUECKUE 3aKOHBI;
€CTECTBCHHOHAYYHY 3HacT . amnmapar OCHOBHBIX METOJIOB | CIOCOOHOCTH MIPOBECTH
IO CYLIHOCTh (moporosIi MaTEMaTUYECKOr0 | U NpUEMOB | GU3UYECKUH IKCIIEPUMEHT U
pooIeM, YPOBEH®) aHalM3a, TEOpPHWH | MPOBEIECHUS OCYIIECTBUTH 00paboTKy
BO3HUKAIOIINX B BEPOSTHOCTEH, (uznyecKoro AKCIIEPUMEHTAIBHBIX

Xoe MaTeMaTI/I‘-IeCKOI‘/'I 3KCHepI/IMeHTa 1 | JaHHBIX; CHOCO6HOCTB
npohecCHOHANBHON CTATHCTHKHU CII0CO00B c(hopMyIIMpOBaTh OCHOBHBIC
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JIeSATENIBHOCTH,
MIPUBJIEKATH AJIS UX
pelIeHns
COOTBETCTBYIOIIUAN
¢duzuKo-
MaTeMaTUYECKUN
amnmapar

yMeeT
(MpoABUHYTHIN

)

00paboTKH B3aUMOCBSI3H  (PU3UKH ¢

9KCIIEPUMEHTAIIBHBI | TEXHUKOH, IPOU3BOACTBOM U

X TAHHBIX; JIPYTHMH HayKaMy

3HAHHE OCHOB | Hamboiee Ba)KHBIC u

B3aUMOCBSI3U (dbyHIaMeHTaIbHbIC

bm3uKn C | JOCTHXKEHUS (hu3uIecKom

TEXHUKOH, HayKH

NPOU3BOJCTBOM H

JIPYTUMH HAyKaMu

HaunOoJiee BaKHbIC

"

¢byHAaMeHTaIbHbIC

JOCTYKEHHS

(M3UYIECKON HAYKH

YMEHHE Ha OCHOBE | CIIOCOOHOCTH pEIInTh

bm3nIecKux 3amady, BOCIIOJIH30BABIIUCH
IIPOBOJIUTE 3aKOHOB  peIIaTh | OCHOBHBIMH  (PH3HMYECKUMU
busznueckuit 3a]1a4H; yYMEHHE | 3aKOHAMU; CIOCOOHOCTH
9KCHEPUMEHT  C | UCIIOJNB30BaTh IIPOBECTU (busnueckuit
[PUBJICYCHHEM METOABl U NPHUEMBI | IKCIIEPUMEHT U OCYILECTBUTH
METOIOB MIPOBEICHHUS 00paboTKy
MaTeMaTHueckoii | PU3HUEecKoro 9KCIIEPUMEHTAIIBHBIX
CTaTUCTUKU u SKCIICpUMCHTA n | JaHHBIX; HAay4YHO
MH(OPMALMOHHDI CIIocoObI 000CHOBBIBATh
X TEXHOJIOTHI, 00paboTku NpUHIMAaeMble METO/IBI

IKCTIEPUMEHTAIBHBI | PEIICHUS

u3jaraTh KpaTko U
JTaKOHHYHO
Matepuai B popme
OT4ETOB,
aHaJIM3UPOBATH,
J€JIaTh BBIBO/JBI,

X JIaHHBIX; YMEHUE
HPUMEHSATH
JIOTUYECKHE
IPUEMBI
MBIIILICHUSA -
aHaIu3 MW CHUHTE3

HpO(I)eCCI/IOHaJ'ILHLIX 3a1a4

MPUMEHSTH mpu pemenuu

MPUHIINIIBI, 3ajau;

3aKOHBI, TEOPHH,

MOJICJIH, TUIIOTE3bl | HAYYHO

JUTS aHanu3a | 000CHOBBIBATH

KOHKPETHBIX NIPUHUMAaEMBbIE

IpoLECCOB U | METOABI PELICHUS

SIBJICHUH npodeccHOHATEH

BIX 3aJ1a4

HaBBIKaMU paboOTHI | BiajeHUE CIIOCOOHOCTh  TIPOU3BECTH
BJIQJIEET c HaBBIKAMH BBIOOpA | BEIOOD OINITUMAJILHOT O
(BBICOKHIY) SKCIEPUMEHTAJIbH | ONTHUMAJIBHOTO crocoba pemieHus — 3ajad,

BIM MyTH pelIeHns | CIOCOOHOCTD MCITOJIb30BaHUS

00opyIoBaHUEM, 33ad YW TPUEMOB | BBIYMCIUTEIBHBIX MPOTPaMM
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OKCIICPUMCHTAIIbH (1)I/I3I/IIIGCKOI‘O OKCIICPUMCHTAJIbHBIX

C  HayuHod U | oOpaboTku

METOAUYECKOM OKCIICPUMEHTAJIbHBL
J'IHTGpaTypOfI; X JaHHBIX C
OCHOBHBIMH HCIIOJIb30BaHNCM
METOJaMU BBIYHMCIMTCIIBHBIX

TEOPETHUYECKOTO U | IPOTpamm;
9KCTIEPUMEHTAITLHO
IO WCCIICIOBAHUSA,
METOJaMH TOKCKa
u 00paboTKH

nHpOpPMAaLTUH

METOINKAMH MIPOBEICHUS pu 00paboTku

BIX HUCCIICIOBAHWH, | OKCIIEPUMEHTa W | JAHHBIX TpPU  MPOBEACHUM
HaBbIKaMu paboThI | CIOCOOOB (hU3HYECKOTO IKCIICPUMEHTA;

[Ipn wm3y4eHUM MAUCLUIUIMHBI OCYIIECTBISIOTCS TEKYILIUM, HPOMEXYTOYHBIA H
UTOTOBBII KOHTPOJb MO JUCHUIIINHE.

OueHoyHble cpeacTBa s NPOMEXKYTOYHON arrectanum. [Ipomexyrouynas
aTTecTalusl CTYAEHTOB MO JucUUIUIMHE «Du3uKa» NPOBOAUTCS B COOTBETCTBUU C
JOKaJIbHBIMU HOpMATUBHbIMU akTaMu [IBDY u saBisercs 00s3aTenbHOM.

B cootBerctBUM ¢ pabounM y4yeOHBIM IUIAHOM IO HAIPaBJICEHUIO IOATOTOBKH
13.03.01 «TemnosHepreTka M TEMJIOTEXHUKa», Npoduiib «TennoBble ANEKTPUUECKHUE
CTaHIMU» BHUAAMH IPOMEKYTOYHOM aTTECTAlUHU CTYJEHTOB B IIPOLIECCE H3YYEHHUS
JTUCHUTUTHBL « DU3UKay» SBISIIOTCS dK3aMeH (2, 3 ceMecTp).

DK3aMeH MOXKET MPOBOJUTCS KaK B BUJE YCTHOTO, M TaK MUCbMEHHOT0 onpoca. Llenb
UTOTOBOIO KOHTPOJIS: MpOBEpKa 0a30BBIX 3HAHMN JWCLUUIUIMHBI, MOJYYEHHBIX NPU €€
M3YYEHUH, JOCTATOYHBIX JJIsl MOCIEAYIOEro o0ydeHus: u Oyayuiei npodeccuoHaaIbHOM
NEeSATENBHOCTH.

Texkymas arrecraumsa cryAeHTOB. Tekymas arrecranys CTYJEHTOB IIO
aucuuIuinHe «Pu3nKay MPOBOJIUTCA B COOTBETCTBUM C JIOKAJIbHBIMU HOPMATHUBHBIMU
aktamu JIBOV u sBisercs o0s3aTeIbHOM.

Tekymas arrectanus no qucuuruinie «duszuka» npoBoauTtcs B popme KOHTPOJIbHBIX

paboT, abopaTopHOro MpakTHKymMa M ycTHOro ompoca (YO-1) mo OICHHBaHHIO
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(aKkTHUeCKUX pe3yJbTaTOB OO0y4YeHUs CTYAEHTOB UM OCYIIECTBISECTCA BEAYIIUM
PernoIaBaTesieM.

OOBeKTaMu OTICHUBAHUS BBHICTYTAIOT:

o ydgeOHas JUCIUIUIMHA (AaKTHBHOCTh HA 3aHATHSX, CBOCBPEMEHHOCTH
BBITIOJIHEHUS PA3JIMYHBIX BUJIOB 33JaHUil, IMOCEIIAeMOCTb BCEX BHJIOB 3aHATUN TIO
aTTECTyEeMOM JUCHUILIUHE);

o CTETICHb YCBOCHHSI TEOPETHUCCKUX 3HAHUM;

o YPOBEHb OBJIQJICHUS TPAKTUYCCKUMH YMEHUSMU W HAaBBIKAMH 110 BCEM BHUaM
y4ueOHOM paboTHI;

o pe3yabTaThl CAMOCTOSITEIBHON PabOTHI.

Onenka ocBOe€HUS Y4YEOHOW IUCHUIUIUHBI «Du3uka» SBIAETCS KOMIUIEKCHBIM
MEpOTNPUATHEM, KOTOPOE B 00S3aTEIbHOM TMOPSAKE YYHUTHIBACTCS W (PUKCHUpYeETCs
BEIyIIIUM TpernojaBaTesneM. Takue MmokazaTeiar 3TOW OLEHKH, KaK MOCEHaeMOCTh BCEX
BUJIOB 3aHATHI M CBOEBPEMEHHOCTh BBIMOJHEHUS JTAOOPATOPHBIX paboT PUKCUPYETCS B
KypHaJe TIOCCIIECHUS 3aHATHI U B TpadUKe BHITIOTHEHUS KOHTPOJIBHBIX padoT.

CreneHb YCBOCHUSI TEOPETUUYECKUX 3HAHMM OLIEHUBACTCS TAKUMH KOHTPOJIHHBIMU
MEPONPUATUSIMH KaK YCTHBIN OMPOC U, BHITOJIHEHUEM KOHTPOJIbHBIX pa0oT.

YpoBeHb OBNANECHUS TMPAKTHUYCCKUMU HABBIKAMH W YMCHHSIMH, PE3yJIbTaThl
CaMOCTOSTENIbHON paOOThl OIICHUBAIOTCS palbOTONW CTyAE€HTa HaJ JabopaTOPHBIM

MPaKTUKYMOM, €ro 0()OpMIIEHUEM, ITPEICTABICHUEM K 3allIUTE U cama 3alluTa.

O1merka «OTIHYHOY

CdopmupoBaHHbIe, MPOYHBIE U TIIYOOKHE 3HAHUS 00 OCHOBHBIX 3aKOHaX
(GU3UKY, MPUHIUNAX (PU3UYECKOTO HMCCIENOBAHUS, YBEPEHHOE BIIAJICHHE YMEHUSMHU H
HaBbIKAMU B JaHHOW oOjactu. OTBET CTYyJEHTa JAEMOHCTPHUpPYET 3HAHUE MpeaMera,
OTJINYAETCS TIIYOMHOW M TIOJHOTOW PACKPBITHS TEMbI, BJIAJEHUE TECPMUHOJOTHUYECKUM
anmapaToM; yYMEHHE OOBSCHSATH CYIIHOCTh, SBIICHWUM, MPOIECCOB, AENATh BHIBOJBI U

0000111eHHs, TaBaTh apIyMEHTUPOBAHHBIE OTBETHI, PUBOJUTH IPUMEPHI
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OT1merka «Xopoumo»

CdopmupoBaHHbie, MPOUYHBIE U TIyOOKHE, HO COJEpKalllMe OTIEIbHBIC
HETOYHOCTH, 3HAHUSI 00 OCHOBHBIX 3aKOHaX (u3uku. He 1ocTaTOuHO yBEpEeHHOE, XOTS U
chopMHUpOBaHHOE, BIAJICHUE YMEHUSMHM M HaBbIKaMU B JaHHOW oOmactu. B oTBere
JOMYCKAIOTCS OTAEIbHBIE HETOYHOCTH.

OTMeTKa « YI0BJIETBOPUTEIbHO)

Henonuble mpeacraBienuss 00 OCHOBHBIX MocTyjiaTax Qusuku. OTBeT
CTYJICHTAaCBUJICTEIILCTBYET O CIa00 C(HOPMUPOBAHHBIX HABBIKAX aHAJIM3a SIBICHUM,
MIPOIIECCOB, HEJJOCTATOYHBIM YMEHUEM JaBaTh ApTyYMEHTUPOBAHHBIE OTBETHI U IPUBOAUTH
IIPUMEPBI; HEAOCTATOYHOM JIOTUYHOCTBIO U IOCJIENOBATEIBHOCTRIO OTBETA. Jlomyckaercs
HECKOJIbKO OIMOOK B COJIEP’KaHUM OTBETA.

Ot1merka « HeyioBJIeTBOPUTEIBLHO)

OtBeT cTyneHTa, OOHApyXKUBAIOIMKA HE3HAHWE (DU3UKH, OTIMYAIOIIUICS
HE3HAHUEM OCHOBHBIX 3aKOHOB TEOpPUH, HECPOPMHUPOBAHHBIMU HaBBIKAMHU aHAJIN3a
SABJICHUN, MPOLECCOB;, HEYMEHHUEM JaBaThb AapryMEHTHUPOBaHHbIE OTBEThl. CTyJIEHT
JEMOHCTpUPYET (parMeHTapHbIe TMPEJCTaBICHUS 00 OCHOBHBIX 3aKoHaX (U3HUKH,
JIOMyCKaeT rpyOble OMMOKU MPU OTBETE, HEYMEHHUE NMPUMEHUTh UMEIOIINECS 3HaHUS Ha

ITPAKTHKE.

Bonpocsl na s3x3amen «TECTOBBIE 3AJIAHW A T1P-1

TecToBble 3amanus No AucHUIUIMHE «DU3HMKa» COCTABJIEHBI 10 BCEM
paszzenam Kypca M SIBISIIOTCA OOHUM M3 KOHTPOJUPYIOIIMX Meponpuatuil. Kaxnoe
TECTOBOE 3aJ]JaHuE COCTOUT U3 15 BOompocoB, Bpemsi TeCTUpOBaHUS — 30 MUHYT.

TecToBble 3a1aHus MO AUCHUILUIMHE «DU3HKa» COCTABJIEHBI MO BCEM
paszzenam Kypca M SBISIFOTCS OAHUM M3 KOHTPOJUpPYHOIIMX Meponpuatuil. Kaxmoe
TECTOBOE 3aJaHuWE COCTOMT U3 15 BompocoB, Bpems TecthpoBaHus — 30 MHUHYT.
OnenuBanue 1o NATHOAIBHOM cucTeMe.
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Kputepuu onieHrBaHNS B paMKax JaHHOTO OLIEHOYHOT'O CPEICTBA
v/ OTJIMYHO — MPEICTABJICHBI IPaBUIIbHBIE OTBETHI Ha 13-15 BOmpocos;
v/ XOpOIIIO - PEJICTABIICHBI TIPaBUIIbHBIE OTBETHI Ha 13-10 BOIPOCOB;
v/ yIOBJIETBOPHTEILHO - MPEICTABICHBI MpPaBHJIbHBIC OTBETHI Ha 10-7
BOIIPOCOB;
v/ HEy/IOBJIETBOPHUTEIILHO — C TIPECTABIIEHBI IPAaBHIILHBIE OTBETH MEHEE,

yeM Ha 7 BOIIPOCOB;

[TPUMEPBI TECTOBBIX 3AJIAHUN

3. «J1eKTPUYECTBO U MATHETH3M)

1. Kakoii U3 HIKENPUBEACHHBIX IPaUKOB OTPAKACT 3aBUCMMOCTDh €MKOCTH IUIOCKOTO
KOHJICHCATOPA OT TUAJICKTPHUYCCKOM MPOHUIIAEMOCTH CPEIbl, 3aMOJHSONMICH BCE MPOCTPAHCTBO MEXKIY
oOKJIaKaMu KOHIeHcaTopa?

C C C § i
A}I/ BIV e D) / E) /
/
o = 0 s L — = = —s -

2. OTpuuaTeNbHO 3apsHKCHHAs YacTUIA ABMXKETCS 10 HAIMpPaBICHUIO CHIIOBOW JIMHUHU B
OJTHOPOJIHOM 3JIeKTpocTaThyeckoMm moje. IlpeneOperas cuiol TAXKECTH YCTAaHOBMTbH, KaKOM M3
HUKETPUBEEHHBIX TpadUKOB Hanbolee TOYHO OTpa)kaeT 3aBUCUMOCTH pPabOTHl MO O
TepEMENICHUIO ATOM YaCTUIIBI O OCTAHOBKU
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4. [1onoXuUTENBHO 3aPSKEHHOE TEJI0 MOJHOCUTCS K TPEM CONPUKACAIOIIUMCS IIACTUHAM A,
B, C. ITnactunst B, C - npoBoanuk, a A - nudnektpuk. Kakue 3apsiapl OyayT Ha TIacCTHHAX MOCTIE
TOTO0, KaK TutacTiHa B Obu1a OB MOMTHOCTHIO BBITAIIeHa? A

A) qu=0. qg=0. qc>0

B) q.:=qp=qc=0
@ C) Qa0. g0, qc=0
D) qa=0: qg=0. qc—0
E) qa=0. Q0. qe<0. 34
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5. Onpenenuth HampaBJICHHE BEKTOpPA CHUJIbI JICMCTBYIONICH Ha MOJIOKUTEIIbHBIN 3apsl,
Haxonsmuiicss B Touke A. 3apsaasl Q U -Q pacmojokeHbl B BEpIIMHAX PABHOCTOPOHHETO
TpEeYrojbHUKa, Ba IPYTHX 3apsia PacloiokeHbl CHMMETPUYHO OTHOCUTENIBHO TOUKH A.

a)l
b) 2 .40
c)3 7
d)4 '\‘\ \j/"
e)5 @ \Jm

@-cccccaan o T * *q

. ® l

~ ©
4. «INeKTPOAUHAMMKA» - 0

1. Kakoe u3 yTBepk/IeHUI HEBEPHO:

a) HMCTOYHMKOM IIEPEMEHHOr0 3JIEKTPUYECKOIO IOJIsI MOYXKET SBISATHCS IEPEMEHHOE
MarHuTHOE MOJI¢;

0) UICTOYHUKOM MarHUTHOTO TIOJISI SIBJISTFOTCS. KaK BMOKYIIMECS 3aps/Ibl, TAK U IEPEMEHHOE
MarHuTHOE MOJIE;

B) B IIPUPO/IE CYIIECTBYIOT MarHUTHBIE 3apPsi/ibl, KAK UCTOYHUK MarHuTHOTO I10JIS;

') MICTOYHUKOM DJIEKTPHUYECKOTO TIOJIS IBJISIOTCS 3apsi/ibl.

2. BennurHa 4YMCIEHHO paBHas CUJIE CO CTOPOHBI MAarHUTHOIO MOJS, JEMCTBYIOLIETO Ha
€IMHUYHBIA DJIEMEHT TOKA, PACIOJOXKEHHBIH MEePHEHAUKYISIPHO CHJIOBBIM JUHUSM  IOJIS
Ha3bIBACTCS:

a) MAarHUTHOW UHAYKLUEH;

0) MarHUTHBIM MOMEHTOM,;

B) HaIPsDKEHHOCTHIO;

r) cuioi JlopeHua.

L1?

3. W= 2 .DradopMya 11 HAXOKIEHHS:

a) UHAYKTUBHOCTH;

0) SHEpPrHUy MarHUTHOTO TOJIS;

B) TOKa CAMOMHIYKIINH;

I') BHEPI'UH BbIIEIAEMON TPOBOAHUKOM IIPU IPOXOKIEHUHU Yepe3 HEro eJMHUYHOTO 3aps/a.

4. C noMoIIbI0 KaKOro 3aKOHA, MOKHO OIPENEINTh MAarHUTHYIO HHAYKIIMIO MOJIEH
Pa3IYHbBIX KOH(pUTYypaluii:

a) 3akoHa Papazes;

0) 3akona MaxkcBeia;

B) 3akoHa buo-Casapa-Jlannaca;

r) 3akoHa bonbimana.

5. Kakoli xapakTep IBUKEHHUS UMEET IEKTPUUYECKH 3apsDKEHHAs 4acTHLA B IOTIEPEYHOM
MarHMTHOM TOJI€:

a) JIBMKEHHE M0 OKPYKHOCTH;

0) IBM)KEHUE 110 BUHTOBOM JINHUH,

B) JABM)KEHHUE IO MPSIMOW;

I') IBMKEHHE T10 mapabosie.
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IIpumepHbIe BAPUAHTHI 3aJaHUI K PyOe:KHBIM KOHTPoJbHBIM padoram (PKK)

Bapmuanr 1.

1. [Ipumenenne teopembl Octporpajackoro-I'aycca mms pacdera OCII.  (srroboi
IpuMep).

2. DHeprus eKTpudeckoro nojs. OobemHas mwioTHocTh d3Heprun DCII.

3. [Inockuil KOHAEHCATOP COCTOUT M3 JBYX IUIACTHUH Iuowmaapio 200 em? Kaxzas,
PacMoJIOKEHHBIX Ha PACCTOSTHUH 2 MM JIPYT OT JIpyra, MeXay KOTOPbIMU HaXOAUTCS CION CIIOJIBI (
& = 6). Kakoii Hambompmuii 3aps MOXHO COOOIIUTH KOHJEHCATOPY, €CIH JOMYyCTHUMOE
HanpspkeHue 3 kB?

4, Tonkwuii crepkeHs aauHor 10 cM HeceT paBHOMEPHO pacupeaesieHHbli 3apsan 1 uKi.

Ornpenenuthb MOTEHIMAN JIEKTPUUYECKOrO MO B TOUKE, JIeXKAIlIe Ha OCU CTEP>KHS Ha PACCTOSIHUU
20 cM OT ero O Kaiero KoHIa.

Bapuanr 2.

1. Hanpsokennoctes OCII.  HanmpspkeHHocTh moJis  TouedHoro 3apsana. [lpuHiun
cynepniozuruu ICII.

2. DHeprus 3apsKEHHOTO MTPOBOIHHKA.

3. ToHKOe KOJIbLIO pagnycoM 8 CM HECeT 3apsi, PaBHOMEPHO pacHpeesIeHHBIN ¢

nuHerHoH tioTHOCTRIO 10 HK/M. KakoBa HanpspKEHHOCTH 3JIEKTPUYECKOTO TOJISI B TOYKE,
PaBHOYIAJIGHHOM OT BCEX TOYEK KOJIbIIA.

4, DNEeKTPOH, JBUTAsICh MOJ JEHCTBUEM OJJIEKTPUYECKOTO TOJIS, YBEIMYUI CBOKO
ckopocThb ¢ 10 10 30 Mwm/c. Haiitu pa3HOCTh MOTCHIIMATIOB MEX Ty HAYaIbHOW U KOHEYHOH TOYKaAMH
nepeMenIcHusI.

PKK 1. 4. DnekTpoaunamuka

Bapwuanr 1.

1. CropoHHHE cUiIbl. D.1.C. UCTOYHUKA TOKa.

2. MarsuTHO€ 1oJie npsIMoro TOKa.

3. B npoBosiouHOE KONBIO, MPUCOECAUHEHHOE K OaUIMCTUYECKOMY TralbBaHOMETDY,

BCTaBWIIM NpsiMoi MarHuT. [1o nenu nporek 3apsin 50 MxKi. Onpenenuts n3MeHEeHHe MarHUTHOTO
MOTOKA Yepe3 KOJIBIIO, €CJIM COMPOTHUBIICHHE 1IeNH raisBanomerpa 10 Owm.

4. MaruuTHoe nosie uHAyKIMe 2 MTa u anekTpuueckoe HanpspDKeHHOCThIo 1.6 kB/M
COHarpaByieHHBI. [leprneHauKkynsapHO 000MM MOJISIM BJIETAeT AEKTPOH co ckopocThio 0.8 Mwm/c.
OmnpenenuTs yCKOPEHUE 3IEKTPOHA.

Bapuanr 2.

1. Toxk cmemenus. Bropoe ypaBHenue Makcseia.

2. OCHOBHBIE XapaKTEPUCTUKH IEKTPUYECKOTO TOKA.

3. DNEeKTpOH, NPOWIsS YCKOPSIOUIYyI0 pa3HOCTh mnoreHuuanoB B 400 B, moman B

OJTHOpPOJHOE MarHuTHOE Toie ¢ uaayknuei 0.1 Ta. OnpenenuTs 4acToTy 0OpameHust HIeKTPOHA B
MarHMuTHOM ToJe. BeKTop ckopocTy MepneHIuKyISIpeH JINHUSAM OIS
4, B onnoponnoM marautHOM mojsie ¢ uHayknuen 0.35 Ti paBHOMEPHO Bpaliaercs ¢

. 2

gactoroif 480 06/MuH pamka, cogepxkamiast 1500 BuTkoB mtomazsio 50 cM “ . Ock BpallieHus JeKUT
B IJIOCKOCTH PaMKH U MEPIEHIUKYIApHA JUHUAM UHAYKIUU. OnpeaenuTs MakKCUMaJIbHYIO 3.]1.C.,
BO3HUKAIOIIYIO B PAMKE.

OLHIEHOYHOE CPEACTBO IIP-11

B pamkax [aHHOTO OLIEHOYHOIO CPEACTBAa CTYACHTAM IPENBSBIAIOTCA Pa3HOYPOBHEBBIE
3a/laHusl, KOHTPOJUPYIOUIME YPOBEHb TEOPETHMUECKMX 3HAHWNH M yMEHUH pemath (usmueckue
3aJjauy 1O pa3IMYHBIM TeMaM Kypca (uszuku. KpoMe 3Toro, B Kaxoe 3a1aHue BKIIOUYEH AJIEMEHT
(bU3MUECKOT0 3HAHUS, HAIIPaBJICHHBII HA Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH: COCTaBUTh YCIIOBHE
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3aJja4u 1O MpPEeJUI0KEHHBIM JJAaHHBIM, BBICTPOUTh UEPAPXUI0 AJIEMEHTOB (PM3UYECKOTO 3HAHMS U3
MIPEUIOKEHHBIX, JONOIHUTH (POPMYIUPOBKH 3aKOHOB U T. 1.
Kputepun onieHNBaHUA B paMKaxX JaHHOTO OLICHOYHOI'O CPENCTBA

v OTIMYHO — 0e30mHrO0YHO pEUIeHbl 3aJaHusl PEeNpPOAyKTUBHOTO U
PEKOHCTPYKTHUBHOTO YPOBHEN; IPaMOTHO C(HOPMYIMPOBAHO U PELIECHO 3a/1aHue TBOPUYECKOTO
YPOBHS;

v XOpOILIO — pEHIeHbl 33/JaHUs PENPOJYKTUBHOTO U PEKOHCTPYKTUBHOIO

YPOBHEH, €CTh HETOUHOCTH B ()OPMYJIMPOBKAX WM HEBEPHBIC YHCIIOBBIC OTBETHI B 33/1a4aX,
IrpaMOTHO c(OPMYIMPOBAHO U PEIICHO 3aJ]aHie TBOPUECKOTO YPOBHS;

v YZIOBJIETBOPUTEIBHO — BBIIOJIHEHBI HE BCE 33JaHMsI PENPOAYKTUBHOIO U
PEKOHCTPYKTHBHOI'O YPOBHEH, HE BBIIIOJIHEHO 3a/laHHE TBOPUYECKOTO YPOBHS;
v HEYJOBJICTBOPUTEIIBHO — PELICHO MEHEE IOJIOBUHBI 33aJaHU, TBOPUECKOE

3aJlaHUE HE BBIIIOJIHEHO.
[TPUMEPHI PASHOYPOBHEBBIX 3AJIAHUN

3agaHue 3.

1. B Tpex BepimHax kBagpata co cTopoHoi 40 cM HaxX0AATCs MOJIOKUTENbHbIE 3aps bl
o 5 MK kaxzprii. HaliTu HanpsH»KeHHOCTh B 4YETBEPTON BEPILMHE KBapaTa.

2. JIBa OIMHAKOBBIX AIIOMUHMEBBIX IIApHKa paguycoM 5 MM u 3apsiaamu 0.18 mxKin u
— 0.08 mxKn nogsecunu Ha HuTax anuHou 40 cM K oaHO# Touke. Kakue BennYmHBI MOTYT OBITh
olpeziesieHbl [0 JaHHBIM 3a1a4u. [IpeoxkuTe BO3MOKHOE pellieHueE.

3. Haiite onpenenenue HanpsbkeHHoctu DCII. anumute Gopmyiy.
4. 3anummure GopMyITy HaPSHDKEHHOCTH 3apsSKEHHOW HUTH.
3ananue 4
1. 3anumuTe 3aKkoH OMa B 0000111eHHOM hopme.
2. CocraBbTe cuctemy ypaBHeHuid Kupxroda mist nanHoi nenu. [logdepute naHHbie
JUISL BO3MOYKHOTO PEILIEHUS.
& R R, &
M =
! 1
E— 44—

3. K ncrounuky Toka noxkitoueH peocrar. I[Ipu conporusienun peocrara 4 Om u 9
OM BhIZICNISIETCS OJTMHAKOBAs MoJie3Hast MOIHOCTh 25 Bt. Onpenenuts 3/1C ncTouHmKa TOKA.

5. K ucTOYHMKY TOKa NOJCOEINHEH NMPOBOJ JUIMHOM 10 M, cuita Toka B KOTOPOM paBHa 5
MA. HaiiTu cuiny Toka pu yMEHbIIEHUHU JUTMHBI IPOBOAA HA 25% NpU HEU3MEHHOM HalpsLKEHUU
HCTOYHUKA TOKA.

3ananue 5.

1. Cdopmynupyiite ycnoBue 3a1a4u Mo MpeI0KEHHOMY pUCYHKY. IIpeacraBpre
peLIeHnE 3aJauH.
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21 4 S A
2. ChopmynupyiiTe 1 3alUIINTE 3aKOH MTOJIHOTO TOKA.
3. BreiBequte popmyny asiss MArHUTHON MHIYKITUU HA OCH KPYTOBOTO BUTKA.
1. BriBeaute popmyny Asis MAarHUTHON MHIYKIIUU OECKOHEYHO JJIMHHOTO COJICHOUIA.
3ananue 6.
1. ChopmynupyiiTe sBICHUE CAMOWHIYKITUH.
2. 3anumute ¥ cHOPMYITHPYITE 3aKOH IIEKTPOMArHUTHOW WHTYKITHH.
3. B yewm 3akmiouaercsa pusnueckuii CMbIC HHAYKTUBHOCTH.
4. Onpenennute HapaBICHUE CHIIBI TOKA B PaMKe, YAAJSIONICHCS OT IPOBOJIHUKA C
TOKOM (CM. pHC)
v
>I
o. [IpoBosiounbIi BUTOK paguycoM 4 cMm u conportuiienueM 0.01 OM HaxoauTcs B moJie

c unaykuuent 200 mTa. [Inockocts BUTKa coctasiseT yroia 30 0 ¢ nmuanaMu nHaykuuu. Kakoi 3apsy
MOTEYET 10 BUTKY MPHU BBIKJIIOUYEHUH MarHUTHOTO TOJIsA?

3amanue 7.

1. KonebarenbHblil KOHTYp € KOHAEHCATOPOM €MKOCTbIO 1 MK® HAacTpOeH Ha 4acToTy
400 I'u. Ecnu mocnenoBaTenbHO 3TOMY KOHAEGHCATOPY MOJKIIOUUTH IPYrod KOHJIEHCATOp, TO
gactoTa kojiebanuii ctaneT 800 I't. OnpeneuTh eMKOCTh BTOPOTO KOHICHCATOPA.

JK3aMeHALMOHHbIE BONPOCHI.

3akoH coxpaHeHus 3apsiaa. 3akoH Kynona. HanpspkeHHOCTh SIIEKTPUUYECKOTO TTOJIS.
HamnpsoxkennocTs monis  ToyewHoro 3apsiga. l[lpunmmn cynepnosunuu. Pabota
MEepeMEIICHUsT  3apsAa B DJJIEKTpuueckoMm  mone. Lupkynsamuss  BekTopa
HANPSOKEHHOCTH  AJieKkTpoctatuyeckoro mnodd. [lorenuman. IloteHuman mnosst
TOYEYHOTrO 3apsana. [[puHumn cynepro3uunu i noJisi CUCTEMBI 3apsi0B

[ToToxk BekTOpa HANPSKEHHOCTH dJIEKTpUudeckoro moia. Teopema ['aycca. Ilone
PaBHOMEPHO MPOTSHKEHHBIX TEJ: HUTHU (IMJIMH]IPA), TIIOCKOCTH, cepsl, mapa.

[Tone mumons. J[Mmoas BO BHEIIHEM DJEKTPOCTATHYECKOM IMOJE. [MAIEKTpUKH.
[Monsipuszanusa nuanekTpukoB. Teopema ['aycca miis 1oJist B IUAIEKTPUKE. Y CJIOBUSA

Ha I'paHuIC pasaciia ABYX JUIJICKTPUICCKHUX CPCA.
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[IpoBOOHMKM B DJIEKTPOCTATUYECKOM TIOJIE. JJEKTPOCTATUYECKas WHIYKIIUS.
HanpsokeHHOCTP  TONISI  BHYTPU  IPOBOJHHMKA. JNEKTPOEMKOCTh MPOBOJIHHKA.
KongeHcaTop. DneKTpoeMKOCTh KOHJEHcaTopa. EMKOCTh MI0CKOro KOHAEHCATOpa.
CoenuHeHue KOHAEHCATOPOB B OaTaped. DHEpPrusi 3apspKEHHOrO IMPOBOIHMKA.
DHeprus 3apsHKEHHOTO0 KOHACHCATOpa. DHEprus dJeKTpuueckoro mois. O0bremMHast
IJIOTHOCTB DHEPTHH.

DIIEKTPUYECKUN TOK; CUJIa U TUIOTHOCTh TOKA.

VYcnoBus cyliecTBoBaHUA dIEKTpUuueckoro Toka. Ctoponnue cuibl, J/C, manenue
HaIPsKECHHUS.

3akon Oma B wuHTerpaibHo u muddepennmansHoil Gopmax. ComnpoTuBICHUE
MPOBOJIHUKOB M €r0 3aBUCHUMOCTB OT Temneparypbl. CBEpXIIPOBOAUMOCTD.

PaboTa 1 MOIITHOCTH AMEKTPUUECKOTO TOKa. 3akoH J[>koyis - JIeHiia B UHTerpaibHON
u guddepeHunanbHol popmax

DneMeHTapHasi KJIACCHYECKas TEOpUS JJIEKTPONPOBOJHOCTH METAJUIOB, €€
JOCTOMHCTBA U OTPAHUYEHHOCTb.

BeiBog 3akoHoB Owma wu  [xoynsa-JleHma W3 KJIAaCCHYECKOW  TEOpUH
AIEKTPOIIPOBOJIHOCTH

MaruuTtHOe nose u ero xapakrepuctuku: B u H. JInHUM MarHuTHON MHIYKIIVH.
3akoH buo-Cagapa-Jlamnaca, npuHINN CYTIEPIIO3ULUHN TTOJEH.

Pacder nosns npssMoro npoBOJIHUKA C TOKOM.

Pacyer MarauTHOrO MOJIst KPYroBOro TOKA B IIEHTPE U HA OCH

3akoH Ammepa. BzaumopeicTBue mapauiebHBIX TOKOB. EnWHMIIA CHIIBI TOKa B
cucteme CH.

KonTyp ¢ TOKOM B MArHUTHOM OJHOPOJHOM M HEOJIHOPOJHOM MOJISIX.

DHeprusi KOHTypa ¢ TOKOM B MarHUTHOM IIOJIE.

Cuina Jlopenua. JIBuxeHne 3apsyKEHHOM YaCTULBI B IONIEPEYHOM MAarHUTHOM IIOJIE.
JIBrMKEeHME 3apsIKEHHON YaCTHUILIbI IO YTJIOM BIIETEBIIEH B MATHUTHOE TIOJIE.
Oddexr Xomna. [{uknmnueckne yCKOPUTEIH.

TeopeMa 0 LUPKYIALMHU BEKTOPA.
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MarHuTtHoOE 1oJje npsMOro TOKa COJEHOUAA.
[ToTok. PaGoTa mo mepeMelieHno MPOBOJHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM
ToJIe.
SBineHue HsnekTpoMarHuTHOM uWHAYKIUU. OnbiTel @Papanes. 3axkon Dapajes.
IIpaBuino Jlenna.
BriBoa 3akona dapanes u3 3akoHa coxpanenus suepruu. [pupona 9J1C unaykumm.
SBneHHEe CaMOMHAYKUMHU. 3aKOH CAaMOMHAYKUMU. WHIYKTMBHOCTH KOHTYpa,
WHAYKTUBHOCTh OECKOHEYHOTO COJICHOM/IA.
ToKM 3aMbIKaHUS U pa3MbIKAHUS DJIEKTPUYECKOU LEIIH.
OHeprus MarHUTHOI'O ITOJISL.
B3auMHas wuHAaykuusa. 3akoH B3auMHOM uHAyKuuu. KoadpduuueHt B3auMHOM
VHJYKIIMH JIBYX KaTYIIEK Ha TOPOUJIAJIbHOM CEPACYHUKE.
MarHuTHbIE MOMEHTBI 3JIEKTPOHOB U aTOMOB. [ MPOMarauTHOE OTHOIIEHHUE.
[Ipupona nna- u mapamarHeTu3ma.
Bexrop HamMarHnuuBanus. MarHuTHoe 10Ji€ B BEILECTBE.
PeppOMAarHeTHKH. CaoiicTBa (beppOMarHeTHKOB. CnunoBas npupozaa
dbeppoMarHeTusma.
IlepBoe u BTOpoe ypaBHEeHUsI MakcBesuia B MHTerpanbHou popme. Tok cMmenienus.
EnuHoe anexkTpomarHuTHOE nosie B Teopun Makcpesa.
["apMonunyeckue konebaHus U ux xapakrepuctuku: Juddepenimansuoe ypaBHeHHE
rapMOHUYECKHUX KOJICOaHUIA.
Meton BekTopHbIX AuarpamMm. CiioskeHue KoyiedaHuil OAHOTO HalpaBiIeHUS.
CrnosxeHue B3aMMHO MEPHEHINKYIISIPHBIX KOJIeOaHuH .
Tunosble KOHTPOJIBHDBIC 3aJaHUA TJIA Telcymeﬁ aTrrecranuu
DJIeKTPUYECTBO U MATHETU3M

1. I[Ba MAJICHBKHUX MCTANIMYCCKUX MIaphKa OJUHAKOBOI'O paJnuyCa U BC€Ca IOJABCHICHLI Ha

HUTSAX TaK, YTO UX MOBEPXHOCTHU comnpukacaroTcs. [locie cooliienus cucteme mapukoB 3apsia

K71 oHM OTTONKHYIMCH APYT OT Apyra U paszouuiuch Ha yron 2[1°. Haiitu Bec mapuka P H, ecnu
paccTOsTHUE OT TOYKH MOJIBECA JI0 IIEHTPa MIapuKa paBHO IM.
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2. Ha pucynke A4 — 3apspkeHHass O€CKOHEYHasl IUNIOCKOCTh € MOBEPXHOCTHOM MJIOTHOCTBIO
sapsna [1Kn/m?uB— 0HOMMEHHO 3apsDKEHHBIH MapuK Maccoil M kr u 3apanom ¢ K. Kakoit yron
[1° ¢ mnockocteio A4 00pa3yeT HUTh, HA KOTOPOH BHUCUT HIAPHK (MOXHO IOCYUTATH 3HAUCHHE
TaHreHca yria)?

3. Ha pucynke A4 — 3apspkeHHasi OECKOHEUYHAs IUIOCKOCTh UB — OJHOMMEHHO 3apsiKEHHBIN
mapuK ¢ maccod mxru 3apspoM (Ki. Harspkenue HUTHM, Ha KOTOPOM BHCHT INAPUK, PAaBHO
FH.HaiiTi HOBEpXHOCTHYIO TLIOTHOCTS 3apsa Ha [ Ki/m? miockoctu AA.

4. C xakuM fapienreM P H/M? OTTaNKMBalOTCS JBE OJJHOMMEHHO 3apsKEHHbIE OECKOHEUHO
TIPOTSKEHHBIE IIOCKOCTH C OJMHAKOBOM MOBEPXHOCTHOH MIIOTHOCTHIO 3apsia B oKin/m??

5. B m10cKOM ropu30oHTaJIbHO Pacloi0KEHHOM KOHJEHCATOPE 3apsiKEHHAs KalelbKa PTYTH
HaXO/UTCSl B PABHOBECUHU ITPH HAIPSKEHHOCTH 3JIEKTpUUecKoro noisiEB/M. 3aps kamim paseH (
K. TInotrocTs pryTH p=13600 Kr/M°. HaiiTi paguyc Karmmm I m.

6. Illapuk maccoi M Ke, 3apsOKEHHBIN MOJOXHUTEIBHBIM 3apsioMm  (1Ki,aBmwkercs co
ckopocThio uM/c. Ha kakoe paccrosiHME I' M MOXET HPUOIU3UTHCS MIAPHK K MOJIOKUTEITLHOMY
ToYeuHOMY 3apsiay (2 Kn?

7. IBa mapuka c 3apsgamu (iKn u 2Kn nHaxonmsarcs Ha paccrossHun rim.Kakyro Hano
coBepinTh padoty W JIx, 4TOOBI IEPEMECTUTH X JIO PACCTOSTHUSA 2M?

8. OnpenenuTh NOTEHIIMAT TOYKH TOysi@ B, Haxonsieiics Ha paccTosHuM d M OT IIEHTpa
3apsHKEHHOrO IIapa paguycoM I M. 3alaHa MOBEPXHOCTHAsI IUIOTHOCTH 3aps/ia Ha IIape, paBHas G
Ki/m2.

9. OmpenenuTh NOTEHIMAT TOYKH IO (O, HAXosIleiics Ha pacctosHuM d M OT LEHTpa
3apsHKEHHOrO 1Iapa paAnycoM I M. 3a1auy peuIuTh Ipy CISAYIOUINX YCIOBUAX: 3a/laH MOTEHIIMAI
mapa U B.

10. Kaxkas cosepmaercsi pabora A Jx mpu mepeHeceHMH TouyeuHoro 3apsma ( Ki u3
OECKOHEYHOCTH B TOUKY, HAXOASIIYIOCS Ha PaCCTOSIHUM 0 M OT MOBEPXHOCTH IIapa PaguycoM I M ¢
TIOBEPXHOCTHOH TIOTHOCTBIO 3apsAaa ¢ Ki/m??

11. [apuk maccoit M kr u 3apsaom ( Ki nepememnaercss u3 TOYKH A, NOTEHIIMAI KOTOPOH
paBeH @4 B, B Touky A, moTeHITMAI KOTOPO# paBeH @5 B. UeMy Obliia paBHA €ro CKOPOCTh U4 B TOUKE
A , ecnu B Toukeh CKOPOCTh paBHA Up M/cC?

12. Pa3HoCTh NMOTEHLMATOB MEXIYy IUIACTMHAMHU IUIOCKOro KoujaeHcaropa UB. Ilmomans
Kaka0i maacTuHsl Sy?u 3apsaa ( K. Ha xakom paccrosamm d M JApyr OT Apyra HaXomsTCs
IIJIACTUHBI?
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13. DnekTpoH, MpoHIs B IUIOCKOM KOHJIEHCATOPE IMYTh OT OJHOW IIJIACTHUHBI 10 APYTOH,
npuoOpeTaeT ckopocTh vm/c.PaccrossHue mexay ractuHamu dM.HaiiTu: pa3HOCTh MOTEHIMATIOB
U B Mexay miacTUHaMHU, HaIpsHKEHHOCTH AiieKTpudeckoro nojis E B/mM BHyTpu koHzeHcaropa,
IOBEPXHOCTHYIO ILIOTHOCTH 3apsaa [1 Kin/m? Ha macTuHax,

C,
|
5| 6

.

14. Haititu emxocTh C MK®D crCTeMBbI KOHIAEHCATOPOB. EMKOCTB Kak/10T0 KOHJIEHCATOpa paBHa
Cy, Cp, CaMkD.

15. Ilpu moMoIIM 3IEKTPOMETPa CPABHUBAIIU MEXTY COO0H €eMKOCTH ABYX KOHAeHCAaTOpoB C1
u C2. Jlng storo 3apspkanu ux A0 pasHeix noteHumanon: UiBu U:B, — u coenunsim o6a
KOHJIGHCATOpa NapajlieibHO. M3MepeHHas mpH 3TOM JJICKTPOMETPOM pPa3HOCTh IOTEHIIMAIOB
MeX Ty oOKIaakamu okasaiack papHoit UB. Haliti otHOomenue emxocreit Ci/Co.

16. Konnencarop emMkoctbhio BCD3apspken no norennuana UB. Haittu snepruto W [k aToro
KOHJIEHCATOpA.

17. Tnowas MIACTHH IIOCKOTO BO3IYIIHOTO KOHAEHCaTopa Sy2H paccTosHUE MEXTy HUMH
dam. Haiitu, kakas paznocts notenianos U B Obuta npuitoskeHa K IiiaCTHHAM KOHIEHCATOpa, eClIn
M3BECTHO, YTO MPHU paspsae KoHaeHcaTopa Beiaenuiaock W [k terma.

18. Mexy rmiacTHHAMH IJIOCKOTO KOHACHcaTopa HaxoauTces napadus. [Ipu npucoemmHeHnn
IJIACTHH K MCTOYHHUKY HATIPSDKEHMS JJaBIeHHe TUIACTHH Ha napaduH crano paBHsM P H/m?%. Haiitu
HaINPSHKEHHOCTB NeKTprudeckoro nois E B/M n snextpuueckyro nHAyKIHIo B mapapuae D Kin/m?,
Jiia napaduHa NpuHATH € =2.

19. Cuna TOoKa B MPOBOJHHUKE MEHSACTCA cO BpemeHeM t mo ypasuenuio l=a+b<t, rae I
BBIpa)KEHO B aMIiepax u t B cekyHaax. a, b - koaddunuentsr. Kakoe KOJHUECTBO AIIEKTPHUESCTBA (]
Ki mpoxoaut uepe3 nmonepeuHoe ceueHre NpoBOAHMKA 3a BpeMs oT tic 1o t2 ¢?

20. JlaMTmOBBI CBETWJIBHHK COCTOUT W3 TISATH JJICKTPUYCCKUX JIAMIIOUEK HaKaTMBaHUS,
BKIJIFOUEHHBIX TMapajuiensHo. HaliTu compoTuBieHne cBEeTHIbHUKA R Korja ropsit Bce JaMIIOYKH.
CornpoTuBiieHHE Kax 01 13 JlaMrodek paBHO Ri, Rz, R3, Rs, Rs Owm.

21. ConpotuBieHue Bosib()ppamMoBOil HUTH 3eKTpruecKkoit tammnouku mpu t °C pasao 35,8 Owm.
KaxkoBa OyneT Temneparypa HUTH JJaMIOUYKH {1, €Clii IpH BKIIFOYEHUH B ceTh HanpsikeHueM U B mo

uutH uet 1ok | A? TemneparypHblii KodG(HUIMEHT cOMPOTUBIEHHs Bob(hpama paseH 4,6-10°K
1

22. PeocTtar W3 JKeNE3HOM NPOBOJOKH, MHJUIMAMIEPMETP U TE€HEpaTop TOKa BKIIOUEHBI
nocnenoBarenbHo. ComporuBnenne peoctata npu  11°C  paBHo ROwm, comnpoTuBieHue
Muamnepmerpa R1iOM. Munnuamnepmerp nokasbsiBaet Tok |A.Kaxoii Tok 11 Oyner nokassiBaTh
MUJITHAMITEPMETD, €ciH peoctaT HarpeTh Ha 12°C? TemmnepaTypHbIit KOAPGHUIIHEHT COTPOTHUBICHUS
xenesa pasen 6-10°K !, Conporusiennem reneparopa npeHedpedn.

23. OOMOTKa KaTyLIKU U3 MEAHON MpoBoJIoKH Mpu TemmnepaType t°C umeer conporupienue R
Owm. Ilocrme mpomyckaHusi TOKa CONPOTHUBIEHHE OOMOTKH cTajno paBHbIM Ri Om. [lo kakoii
temneparypsl t11°C Harpenace oomotka? TemmeparypHbiii KO3((GUIMEHT CONPOTUBIEHUS MEIU
pasen 4,15-10° K!

24. Haiitn nagenue norennuana U B Ha mexnom mpoBoje mmmHoM | M u tuamerpom d mm.
Cuna Toka B poBojie paBHa | A. YembsHoe conpoTuBierne Meau pasao 1,7-108 Om-m
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25. Dnement umeet 3//C BOABT U BHyTpeHHEE conpoTuBiieHre I OM. OnpenenuTs najaeHue
noreHuuana U B BHyTpu anemenTa npu cuiie Toka B uenu | A. Halitu BHemHee conpoTtuBienne R
OM npu 3aJaHHBIX YCIOBUSX.

26. DnexTpoaBuKylIas cuia aneMenTta paHa J/C B u BHyTpeHHeEe COIPOTUBIIEHUE PABHO I
OmM. Uemy paBeH K03 (DHUIIMEHT MOJIE3HOTO ISHCTBHS dJIEMEHTa 77 IpH cuiie Toka | A?

K

%
—L

27. Ha cxeme compotuBienne R Owm, nBa snementa ¢ oaunHakoBoil DJIC. BuyrpenHue
COTPOTHUBIICHHUS STUX JIEMEHTOB I'1 U I'2 cooTBeTCTBEeHHO. HaiiTu cuny Toka B uenu | A.

F

F

28. Jaubl 3Hauenust compotuBieHnid R Om m R3 Om. Cuma Toka, TeKyiiero depes
compotuBnenue Rz, paBHa |2 A, cunma Toka, Tekyiiero 4epe3 ammnepmerp, paBHa | A. Haiitu
3HaYeHUE CONpPOTUBIEHUS R1.

29. B iomelnieHn , yaaleHHOM OT FeHepaTopa Ha paccTosiHUE | M, BKITFOUMITH HarpeBaTeIbHBIN
npubop, motpedstrormii Tok | A. Ha kakyro Bennunny AUB noHu3mnocs HanpsbkeHUe Ha 3aKUMax
npubopa MO CpaBHEHUIO C HANpsHKEHHWEM Ha 3akuMax reHeparopa. CedeHne MeIHBIX MPOBOJIOB
paBHO S MM2. ViensHoe CONPOTHUBIIEHUE MEIU 1,7-10® Om*m

30. OnpenenuTh Mojae3Hy0 MomHOCTE P BT, BeIensemyto B Harpyske, eciau usBectHa JJ1C
WUCTOYHUKA TMHUTaHUS, BHYTPEHHEE COMPOTUBICHHE HCTOYHMKA THUTaHUs paBHO Ro Owm,
COIIPOTHUBIIEHUE HArpy3ku paBHO R Om.

31. Kakyto momHocTh P BT nmoTpebisiet anekTpuyeckuit 4aHuK, eciu V TUTPOB BOJABI B HEM
3akumaer uepes t cekyn. TermmoeMkocTs Boabl pasHa 4,19-10° Ilx/(xr-K). HauansHas TemmepaTypa
Bojwl T°C.

32. JIns OTOTUICHUSI KOMHATBI UCIIONIb3YETCs DIIEKTPUIECKHil HarpeBarenb. KomHara Tepsiet B
cyTKHE kunokanopuil temna. TpeOyeTcst mojaepKuBaTh TeMIIEpaTypy KOMHATBI MOCTOSHHOM.
Haiitn MmomuocTs HarpeBatens P Br. KakoBa croumocts M cyrounoro oborpesa mpu Tapude Ha
anexTpodnepruto 1,4 pyons 3a 1 kBr-gac?
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33. Haiitu cumy ToKa Bo Beex ydacTkax men# Iy, I, I3 ammep. ITpu 3ToM n3BeCTHBI ciieayromue
Benuuunbl: DJIC1 B, 3/1C2 B, R1 Om, R2 OM, R3 OMm. BHyTpeHHee conpoTUBIECHUE JIEMEHTOB
PaBHO HYIIIO.

34. Haiitu HanpspkKeHHOCTh MarHUTHOTO ToJst H A/M B TOUKe, OTCTOSIIEH HA paccTOSIHUE a
METPOB OT OECKOHEYHOTr'0 JUIMHHOTO IPOBOJIHUKA, 10 KOTOPOMY TeueT TOK cuiioi | A.

35. Haiitu HanpspkeHHOCTh MarHMTHOTO ToJisi H A/M B IeHTpe KpyroBOoro IMpOBOJIOYHOTO
BUTKa paanycoM R M, mo koropomy teder Tok | A.

36. EcTb 1Ba OECKOHEYHO IJIMHHBIX MPSMOJUHEHHBIX MMapaJICIbHBIX TPOBOJAHUKA C TOKOM.
PaccrosiHne Mexny npoBoAHMKaMM paBHOa MeTpoB. Cuiia Toka B IepBOoM NpoBojaHuke |1 A, BO
BTOpOoM |2 A. HaiiTu HanpspKkeHHOCTh MarHUTHOTO 1oiist H A/M B TOYKaX, OTCTOSIIIUX OT MEPBOTO
HPOBOTHHKA HA D METPOB U HAXOSIIUXCS B IVIOCKOCTH, IIPOXO/SIIIUX Yepe3 MPOBOJHUKH.

37. JlBa  mpsAMOJMHEHHBIX  OECKOHEYHO JJIMHHBIX  IPOBOJHMKA  PACIOJIOKEHBI
NEPIEHIUKYJIAPHO IPYr K APYTY U HaxXoAsTCs B OJHOW IIockocTd X-y. Cuia Toka B IEpBOM
npoBojHuKe Ix A, Bo Bropom ly A. Haiiti HanpspkeHHOCTD 1oJ1st H A/M B TOUKe ¢ KOOpIUHATAMH X,
y.

38. Haiitu HampspkeHHOCT, MarHuTHOro mois H A/M Ha ocu KpyroBoro KOHTypa Ha
paccTOSIHUU X METPOB OT ero miockocTd. Paguyc konTypa R M, cuia Toka B koHTYype | A.

39. JIBa KpyroBbIX BUTKA PACIIOIOKEHBI B IBYX B3aUMHO NEPIIEHIUKYIISIPHBIX IUIOCKOCTSIX TaK,
YTO LEHTPBI 3TUX BUTKOB coBmajaroT. Paauycel BuTkoB R1 M u R2 merpoB. Toku, Tekymue 1o
Butkam l1 A u |2 A. Haiitu HanpsikeHHOCTB 1oJ1st H A/M B LIEHTpe BUTKOB.

40. Karymka amunoit | merpoB cocrout u3 N BUTKOB mpoBoaa. HallTu HampshkeHHOCTh
MarautHoro noiss H A/m BHyTpu karymku. Ilo mpoBomy teuer Tok cuioi | A. Kpaebimu
s dexTamu mpeHedpeys.

41. CxoJBbKO amIep-BUTKOB K mOTpeOyeTcst Ui TOro, 4ToObl BHYTPH COJICHOH/IA Majioro
auameTpa u JUnHOH | MeTpoB 00beMHas MIIOTHOCTh YHEPIMU MArHUTHOTO moJjis Obuia paBHa Wo
JIox/m3?

42. JIBa npsAMOJIMHENHBIX TPOBOJHUKA HAXOATCS B BAKyyMe€ Ha PACCTOSIHUM @ METPOB ApPYT
ot apyra. [lo mpoBoiHUKaM TeKyT TOKM B OAHMM HampasieHuu |1 A u |2 A. Kakyto paboty (Ha
SIMHUILY UTMHBI TIPOBOJIa) HAJ0 COBEPIINTH, YTOOBI PA3ABUHYTH ITPOBOJHHUKU 10 PACCTOSHUS b
METpOB.

43. B 01HOpOTHOM MarHUTHOM I10JI€, MHIYKIIHA KoToporo paBHa B Tu, nBuxercs paBHOMEpHO
npoBoAHUK JnuHOM | MeTpoB. [To npoBoanuky Teuet Tok | A. CKOPOCTh ABHKECHHUS MPOBOTHUKA U
METPOB B CEKYH/1Y U HallpaBJI€HA OHA EPIEHANKYIISIPHO K HAIIPAaBJIEHUIO MarHUTHOro noJist. Haittu
MoIHocTh P BT, 3aTpaunBaemyto Ha JBHKEHHE TPOBOJHUKA.

44. lan MeaHbli OUCK paauyca I MeTpoB. IIIOCKOCTH OuCKa NEpPHEHAMKYISpHA K
HaIpaBJIEHUI0O MarHutHoro mnoussd. Munykuus marautHoro moinst pasHa B Tn. Tox cumoit | A
MPOXOAUT MO PAAUYCy AMCKA OT LEHTpa K Kparo (CKOJb3AIIME KOHTaKThl). Jluck Bpariaercs c
4acTOTOM ¥ 000pOTOB B CeKyHy. HaliTu MOIIHOCTB Takoro snekTpozsuratens P Br.

45. DIeKTpOH, YCKOPEHHBIM Pa3HOCTHIO MOTEHIUAJIOB ¢ BOJIBT, BJIETAET B OJHOPOJHOE
MarHMTHOE 10JI€, IEPIEHANKYIIPHOE HAIIPABICHUIO €T0 JBMKEHUA. IHAyKIIMS MarHUTHOTO MOJIs
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paBHa B Tun. Haiitn paamyc KpUBH3HBI TPaeKTOPUHM IeKTpoHa R M. 3aps snextpona 1,602-101°
KyJ10Ha, Macca 1ekTpona 9,11-103! kr.

46. IloTok o-yacTull (saep aToMa renusi), yCKOpeHHbIH pa3HOCTbIO MOTEHIHAI0B A Bombr,
BJIETAeT B OJHOPOJHOE MAarHUTHOE IoJie HamnpspkeHHocThlo H Ammep/merp. CKOpOCTh Kaxkaol
YacTULIbl HampapBj€Ha MOJ IPSMbIM YIJIOM K HalpaBiIeHUI0 MarHutHoro nois. Haiitu cuny F
Hp10TOH, NEeHCTBYIONTYIO HA YAaCTHILY.

47. Yepe3 npsAMOYTOJIbHYIO ATIOMUHHUEBYIO TUIACTUHKY MPOXOauT Tok cwior | A. Tommuna
IUIACTHHKY a M, 1uprHa b M. [nacTuHka moMenieHa B MarHUTHOE I10J1€, IEPIICHIUKYISIpHOE pedpy
b u wnampaBnenuio Toka. HailiTu momepeyHyro pa3HOCTh NOTeHIMaNoB U, eciu WHIYKIUS
MarsuTHoro nouisg pasHa B Tun, KonueHTpanus 31eKTpoHOB NPOBOAMMOCTH paBHA KOHIIEHTPALUU
aTOMOB.

48. B 0oqHOpOIHOM MAarHUTHOM I10JI€, THAYKIKS KOTOoporo paBHa B T, J[BuxeTcs npoBOIHUK
mmHOU 1 MeTpoB. CKOPOCTh JBM)KEHUS MPOBOIHMKA paBHA V M/C M HAIpaBJIeHa MEPICHIUKYIISIPHO
MarHMTHOMY IIOJIFO0. YeMy paBHa pa3HOCTb NOTEHLMATIOB HA KOHIax npoBoaHuka U.

49. KpyroBoit mpoBOJIOYHBIN BUTOK IJIOMIAIbI0 S M2 HAXOAUTCS B OAHOPOJTHOM MarHUTHOM
noJsie, MHAYKIUs Kortoporo pasHa Bl Ti. IlnmockocTs BHTKa NEpIEHAUKYJISpPHA HAIPABICHUIO
MarHuTHoro noss. Yemy paBHo cpennee 3HaueHue DJ1C nnaykiuu U B, Bo3HUKaroIIel B BUTKE
IIPY U3MEHEHMH T10JI B TEYEHHUE t CEKYH 10 BeauuuHbl B2 Ti.

50. B ogHOpOJHOM MAarHUTHOM IIOJIe, MHIYKIUS KoTtoporo paBHa B Tn, paBHOMepHO
BpallaeTcs KaTyllka, COCTOALIas U3 N BUTKOB MpoBoja. YacTora BpaleHus KaTyIIKy n 000pOTOB B
cexyHy. [1omaas momnepeyHoro ceuenus KaTymku S M2, Och BpallleHus HeprneHIuKyIspHa OCH
KaTYyIIKU U HaIlPaBJICHUIO MarHUTHOro nojsi. Haiitn Mmakcumansayro OJ1C nanyknuu U.

51. Ha comeHoun aamHOM | MeTpoB M IUIONIA[bIO MOMEPEUHOro ceueHHs S M? HajzeTo Ko
npoBoNoYHbIX BUTKOB. ConeHoun umeer Ki BUTKOB, mo Hemy uaer Tok | A. Kakoe cpemnee
Hanpspkenne UB nnaynupyercs B 3TUX BUTKaX, €CJIM TOK B COJIEHOU/IE Hcue3aeT 3a t c.

52. Haiith uHIyKTUBHOCTH KaTymiku L I'a, umeromeit K ButkoB Ha mmmHe | m. Tlnomians
MOTIEPEYHOr0 CeUeHHs paBHa S M2. MarHuTHas MPOHHUIIAEMOCTh MaTepHaia CepJeuHIKa paBHa L.

53. Mmeetcs coneHOMI, 0GMOTKA KOTOPOTO COCTOMT M3 MEIHOTO MPOBOJA CEYEHHEM S M-,
Jnuna conenounna | M, conportusiienre ooMotku R Om. Haiiti uHAyKTHBHOCTH cojieHonaa L I'H.
V lensHOe CONpOTHBIEHHE Meu paBHO 1,7%108 Om*wm.

54. ConeHoui ATHHOM | M ¥ MITOMAIBIO HOMEPEUHOTO CeYeH s S M? UMeeT HHAYKTHBHOCTH L
I'n. Ilpu kaxoit cusne Toka | A 06beMHas JIOTHOCTh SHEPIMU MAarHUTHOTO MOJISt BHYTPHU COJIEHOUIA
paBHa W JI/M3,

55. Karymika umeer conporusienrne R Om u unayktuBHocTh LI'H.Uepe3 kakoe Bpems t ¢
ocJie MOAKJII0UEHNUs K OaTtapee cuiia Toka | A cocTaBUT N MPOLIEHTOB OT MAKCUMAJIbHOTO 3HAYEHUSI.

56. KBajgpaTHast paMKa U3 MeHOTO MPOBOJA CEYEHHEM S M? HAXOIUTCA B MATHMTHOM TIOIE,
MHIYKIHSI KOTOPOTO MEHSIETCS 110 TapMOHUYECKOMY 3aKOHY ¢ amIuintynoi Bo ['n u nepuogom T c.
[nomaas pamMku paBHa S M? M HepHEHIMKYISApHA HATPABICHHIO MArHUTHOTO mojs. Haiitum
aMIUTUTYy CHIIBI ToKa lo A, TeKymiero 1o pamke. YaenbHOE CONPOTHBIEHHE Menu paBHo 1,7*108
Om*m.

57. Kakyto unaykTuBHOCTh L ['H Hajmo BKIIOYMTH B KoJIeOATENbHBIM KOHTYp, YTOOBI MpH
eMKocTH KoHJeHcaTopa C @ nmoiayduTs 4acToTy Kosnebanuit F I'.

58. Karymka, HMHIYKTUBHOCTb KOTOpoW paBHa L ['H, mnpucoennHeHa K IUIOCKOMY
KOHJIEHCATOPY C IIOIIAbI0 TNacTuH S M2, PaccTosHue Mex Ty miuacTuHamu pasHo d M. Uemy paBHa
JUBJIEKTPUYECcKast MPOHUIIAEMOCTh CPEJIBI € , €CITM KOHTYP HACTPOEH Ha KOJIeOaHUs C JJTMHOM BOJIHBI
A M.

59. KomebarenbHbII KOHTYp COCTOMT W3 KOHAEHcatopa emkocteio C @, karymku
uHAYKTUBHOCTH L I'H 1 pesuctopa conporusnenneM R Om. Haiitu nepuoa xonebanuii kontypa T
c.
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60. Karymka mmHO# | M M miomanpio MOMEPEYHOro CEeYeHHs S M? BKJIIOUEHA B IIEMb
nepeMeHHoro Toka uactorod 50 I'm. Uwumcno BuTkoB karymku paBHO N. Haiitu aktuBHOE
compoTuBJieHne KaTymku R Om, eciii M3BECTHO, YTO CIBHUT (a3 MEXKIY HANPsHKEHUEM B TOKOM
paBeH ¢ rpagycosB.
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