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AHHOTaNINA

JucuummmHa «JNeKTPUYeCKUe W 3JIEKTPOHHBIC allapaTbD» BXOAWT B 00pa30BaTEIbHYIO
porpaMMy BBICIIEr0 00Opa3oBaHUs — MporpamMmy OakajaBpuara Mo HANpaBICHHUIO MOATOTOBKU
13.03.02 «DnexTposHepreTuka u 3IEKTPOTEXHUKa» HarpasieHHOCTH «Lludpoas snepreTukay.
Hucnurnnuna peanusyercs kadeapoit «Ne32y.

JucuuminHa HareneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIONINX KOMIIETCHITHIA:

OIIK-4 «CriocobeH HCIoIb30BaTh METOJBI aHAIU3a U MOACIUPOBAHUS IJICKTPUUICCKUX
Hernen U AIEKTPUIECKUX MAILIUH»

CopepxaHue AUCHMILIUHBI OXBaThIBA€T KPYI BOIIPOCOB, CBSI3aHHBIX C Pa3pabOTKOM,
MCCJICIOBAHUEM M MPUMEHEHUEM DJIEKTPUUECKHUX U AJIEKTPOHHBIX alnaparos.

[IpenogaBanue AMCHUIUIMHBI MpeaycMaTpuUBaeT cieayioumme GOopMbl OpraHu3aliu
y4eOHOro Mmpoliecca: JICKINH, 1abopaTopHbIe pabOThI, CAMOCTOSITENIbHAS pa00Ta 00YJarOIIErocs.

[IporpaMMoil IHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJS: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B (hopMe IK3aMeHa.

OO6mas TpyAOEMKOCTh OCBOEHUS AMCLMILIUHBI COCTaBIseT 3 3aueTHhIX eauHuibl, 108
YacoB.

SI3bIK 00y4YeHUs IO JUCIUILTUHE KPYCCKHUI.



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
Llenp AMCHMUIUIMHBI — MTOATOTOBKA CTYJICHTOB B 00JIACTH JIEKTPUUYECKHUX M JICKTPOHHBIX
anmaparoB  OOIICMIPOMBIIIIEHHOTO, CYJOBOTO W a3pOKOCMHYECKOTO MPUMEHEHUs, JaTh
CTYJICHTaM TEOPETHYECKHUE MPEICTABICHUS U MPAKTUYECKHE HABBIKW IO YCTPOUCTBY, BHIOOPY U

UCCIICIOBAaHUIO JIEKTPHUUECKUX U 3JICKTPOHHBIX aIIaparos.

1.2. JlucumruivHa BXOAUT B COCTaB 00s3aTEIbHON YacTH 00pa30BaTENIbHON MPOrpaMMEI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHb IaHUPYEMBIX PE3YJIBTATOB OOYUEHHS 10 JUCLUILIMHE, COOTHECCHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OIT BO.

B pesynprare m3yueHHs NUCHMIUIMHBI OOyYaroIIUiics JODKEH 00JanaTh CIETyONMMA
KOMIIETEHIIMSIMU WJTH UX Y4acTsAMH. KoMIeTeHIIMu M WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMNA U HHANKATOPOB MX JOCTHKCHHS

Kox u
Kareropus (rpymnmna) Konx n HauMeHoBaHME HHIMKATOpa
HauMEHOBaHUE
KOMIIETEHIIUU JOCTHO)KEHUS! KOMITETEeHLIUU
KOMIIETEHIIMH
OIIK-4 Cnocoben
UCIIOJIb30BaTh

METO/IbI aHAJIN3a U
O6menpodeccuoHaIbHbBIE | MOACIUPOBAHUS
KOMIIETEHIIUH ANEKTPUIECKUX
nemneu u
ANEKTPUUECKUX
MallliH

OIIK-4. 1.6 npuMeHsieT 3HaHusl QyHKIUHN U
OCHOBHBIX XapaKTEPUCTHK JICKTPHUSCKUX H
AJIEKTPOHHBIX aIapaToB

2. Mecro nucuuminnbl B cTpykType OI1

HucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
MIPU U3YUYEHHUH CIIETYIOLIUX TUCIUILINH:

- MaremaTtuka. MaTeMaTu4eCcKA aHAIIN3;

- Matemaruka. IuddepeHnnansabie ypaBHEHUS;

- Ddusuka;

- Teopernueckast MEXaHHKA;

- ONEeKTPOTEXHHKA;

— CuiioBast JIEKTPOHUKA.

3HaHuUs, MOJYyYEHHbIE NPH M3YyUYEHUHM Marepuana JaHHOM AMCIMIUIMHBIL, MUMEIT Kak
CaMOCTOSITEIIbHOE 3HAUYCHHE, TaK U MOTYT UCIIOIb30BATHCS MPU N3YUYEHUHU APYTUX TUCIUTIINH:

- DNEeKTPUYECKUI TPUBOL;

- DHEpPreTUYeCKrue CUCTEMBI U CETH;

- KoHcTpyupoBanue, pacder H TNPOEKTUPOBAHUE DJICKTPOMEXAHMUECKUX U
AIEKTPOIHEPIETUUECKUX YCTPOUCTB;

- Haxonurenu sueprum.

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanaple 00 00meM oO0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboThI 1O TUCHUIUTMHE (M pacmpeieieHne dTOW TPYT0EMKOCTH M0 CEMeCTpaMm) MpeICTaBICHbBI B
Tabauie 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUIIITMHbI

TpynoeMkocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne8




1 2 3

Oowan mpyooemkocmp OuUCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npaKxmuyecKkoil no020moeKu
AyoumopHnuie 3anamus, BCETO vac. 34 34
B TOM YHCJIE:

nexru (JI), (gac) 17 17

npaktuyeckue/cemunapckue 3aastus  (113),

(dac)

naboparopusie padbotsl (JIP), (dac) 17 17

KypcoBoii nmpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
CamocmosamenvHas paboma, Bcero (dac) 38 38
Buo npomescymounoit ammecmayuu:. 3ayer,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
OK3.**)

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH TUCHUILIMHEI 110 pa3eiaM 1 BUAAM 3aHATUMN.
Pa3nensbl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Paznenpl, TeMBI TUCITATIIINHBI Jexunn | 113 (C3) P KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 8

Paznen 1. DnekTpoMexaHudecKue anmaparsl
Tema 1.1. OcHoBHble (u3HUECKUE SIBICHUS B
HNIEKTPUUYECKUX amraparax.

Tema 1.2. OcHOBHBIE DJEKTPUYECKHE U
AIIEKTPOMEXAHUYECKHE IIPOLIECCHI B 12 12 20
AIIEKTPHUYECKUX arIiaparax.

Tema 1.3. DOiekTpoMexXxaHWYECKHE annaparsl
ABTOMATHKH W PACHpPEACTUTEIbHBIX YCTPOHCTB
HU3KOT'O HaIPSKEHHSL.

Paznen 2. CunoBble 3J€KTPOHHBIE aIaparhbl
Tema 2.1. CunoBble 2JEKTPOHHBIE KIIFOYH.

Tema  2.2. IlaccuBHblE = KOMIIOHEHTBI U
OXJIAJIUTEIH CUJIOBBIX 3JIEKTPOHHBIX MPUOOPOB. 5 5 18
Tema 2.3. CucreMbl ynpaBlIeHUS CHUJIOBBIMHU
3JIEKTPOHHBIMU arnapaTamu

Tewma 2.4. I'uGpuiHbIe ANEKTPUYECKUE AMIapaTh.

Hroro B cemecTpe: 17 17 38

Hroro 17 0 17 0 38

[IpakTuyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0yyaromMMHUCs ~ OINpENeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;aymei
poQeCCHOHATBHOM 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHH.
Coneprxanue pas3/iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.




Ta6mmma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep
paznena

HazBanwne u COACPIKAHUE Pa3aCIIOB U TEM JICKIUMOHHBIX 3aHATHI

1

OcHOBHBIE (pU3MUECKUE SBIECHUS B JIEKTPUUECKUX anmaparax. TersoBble sIBICHUS B
NIEKTpUYECKUX annaparax; VICTOUHHMKM TEIUIOThl B 3JEKTPUYECKHX allaparax;
Crioco0bI pacpoCTpaHEeHHUsI TEIUIOTHI: TETIONPOBOIHOCTh, KOHBEKIUS U U3Ty4YCHUE,;
HarpeB 31€MEHTOB 3J€KTPUUECKHUX allllapaToB B YCTAHOBUBIIMXCS U IEPEXOIHBIX
pexuMax; AnuabaTMdecKuil peXMM HarpeBa M TepMUYecKas CTOMKOCTb
NIEKTpUYECKUX anmnapaToB. OCHOBHBIE JJIEKTPUYECKHE U BJIEKTPOMEXAHUYECKUE
IPOILECChl B AJIEKTPUUYECKUX ammaparax. DJeKTpoJuHamMuyeckue cuiibl. OObeMHbIE
JIEKTPOJUHAMUYECKUE CUJIBI W CHJIbI, JEHUCTBYIOUIME Ha OECKOHEYHO TOHKHE
IIPOBOJHMKHU. ODHEPreTHUYECKUN METOJ ONPENEICHUS DJIEKTPOJUHAMUYECKHX CHIL
Cunel B cucremax ¢ (GeppoMarHuTHbIMH TenamMu. KoOHTakTHblE —SIBIEHUS;
Kommyrtanusa snexkTpuueckux uemneil; OnexTpuueckas Jyra B KOHTaKTax
AIIEKTPUYECKUX aMlapaToB. OJIEKTPOMEXAaHWYECKUE alnaparbl aBTOMAaTUKU U
pacnpeneuTeNbHbIX ~ YCTPOMCTB ~ HU3KOIO  HANpPSDKEHMs.  DJIEKTPOMAarHuThI:
MarautHble CHUCTEMBI 3JEKTPOMAarHUTOB IIOCTOSIHHOIO TOKa. OJIEKTPOMArHUTHI
IIEPEMEHHOI0 TOKa. J[MHaMuKa BKIIOYEHMsS M BBIKIIOYEHHS DJICKTPOMAarHUTOB.
ONEKTPOMAarHuTHbBIE pelle, KOHTAKTOPBI, IyCKaTelInd. AnnapaTsl 3allUThl: TEILIOBBIE
pelie, aBTOMaTUYECKUE BBIKJIIOYATENH, IUIABKUE TIPEJOXPAHUTEIH.

CunoBble AJIEKTPOHHbBIE KITHOYH.

[TomynpoBoHUKOBBIE — NMPHOOPHI  CHJIOBOM  3JeKTpoHMKM;  CraTuuyeckue U
JUHAMUYECKHE PEKUMBl pabOThl  MOJYNPOBOAHMKOBBIX  Kitoued; Oobnactu
Oc30macHON pabOTHl M 3allHUTa IMOJYIPOBOAHUKOBBIX KJIHOYEH (CHAOOEpHBIC IICTIH,
OTpaHUYUTENN HanpspkeHus). [laccuBHbIE KOMIIOHEHTBI M OXJIaJUTEIH CHUIIOBBIX
AJIEKTPOHHBIX TpubopoB: KoHAEHCATOPBI; PE3UCTOPBI; MarHUTHBIE 3JIEMEHTHI
(Tpanchopmatopsl, napoccenu); Oxmagurenu. CHCTeMbl YIPABICHUS CHIOBBIMU
AJIEKTPOHHBIMU anmnapaTamu [[paiiBepsl; ONTo3JeKTpOHHBIE TPUOOPHI MHUKPOCXEMBbI
CHCTEM YIPABJICHHs CHJIOBBIMHU Kitouamu [ MOpuHbIe 2JEKTPUUECKUE anapaThl.

4.3. IlpakTudeckue 3aHATHS
TeMbl MpaKTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYTOCMKOCTDb

N3 nux Ne
Ne | Tewmsbl npaktudeckux | @opmel IpakTU4eCKuX | TpyloeMKOCTh, |MIPAKTHYECKOM |pasnena
n/m 3aHATUN 3aHATUH (gac) MOATOTOBKH, |AUCIUI

(gac) JIUHBI

VY4eOHbIM MJIaHOM He MPEaYyCMOTPEHO

Bceero ’ ’ ’

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYTOEMKOCTb ITPUBEACHBI B TaOIUIIE 6.

Tabmuna 6 — JlaBopaTropHble 3aHSITHS U UX TPYJIOEMKOCTh

No

/o

HaumeHnoBaHue 1ab0paTopHbIX paboT

W3 aux Ne
MPAaKTUYECKOM | pazzena
IMOATOTOBKH, | HUCITUI

TpynoemMkocTs,
(dac)




‘ ‘ ‘ (gac) ‘ JIMHBI

Cemectp 8

1 | HUccnenoBanue TEIJIOBOrO peKUMa KaTyLIKU 3 1
JNIEKTPOMArHuTa IpPH KPaTKOBPEMEHHOM H
MIOBTOPHO-KPAaTKOBPEMEHHOM PEKUME

2 | UccnenoBanue KOHTAKTHBIX COSIUHEHUNA 3 1

3 | Cusarue TATOBOU XapaKTePUCTUKU 3 1
JIEKTPOMArHUTA

4 | UccnenoBanue HEpPEBEPCUBHOM CXEMBI 3 1
YIPaBJICHUS] aCHHXPOHHBIM JIBUTaTEIIEM

5 | UccnenoBanue MHUKPOIPOLIECCOPHOTO 5) 2

TCpMHUHAJIA I  YIOPABJICHUA MW 3alIUTHBI
ACUHXPOHHOI'O ABUTATCIIA

Bcero 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00y4aromuxcs
Bunbr caMmocTosTenbHON pabOTHI B €€ TPYA0EMKOCTh IPUBEICHBI B TA0IHIIE 7.
Tabnuua 7 — Buasl caMOCTOSITENIbHOW Pa0OTHI U €€ TPYIOEMKOCTb

N Bcero, | Cemectp 8,
Bua camocrositensHOM paboTh
qac yac
1 2 3
H3ydeHue TeopeTHuecKoro MmaTepuania
10 10
nucuuriniel (TO)
Kypcoroe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Beimonuenue pedepara (P)
[ToaroroBka Kk TEKyeMy KOHTPOJIIO 18 18
ycrneBaemoctu (TKYVY)
Jomamrnee 3ananue ([13)
IToaroToBKa K MPOMEXYTOYHOMU
10 10
artecrauuu (ITA)
Bcero: 38 38

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIEUeHUS
JUISL CAMOCTOSITENTEHOM PabOThl 00YUaOIIUXCS TT0 TUCIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3aHUN
[lepedyeHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHUBeIeH B TabauIe 8.
Tabmuma 8— [lepeyeHp MeYaTHBIX U DJICKTPOHHBIX YUSOHBIX H3TaHUH

[Tudp/ KoumdecTBo 9K3eMILTIPOB B
URL aspec bubnmnorpadudeckas ccpliaka OUOHOTEKE

(KpoMe JIeKTPOHHBIX IK3EMILISIPOB)

Ilon penakuuein IO K. Pozanosa.
DJIeKTPUUECKUE M JJICKTPOHHBIE ammaparhl.
Mocksa, Uadopmanextpo, 2001.




b.O. ®punmMan. DneKTpOMarHuTHOE M0JIE B
npoBojHUKaX. Tekct nekuuil. CaHkT-
[TeTepOypr, 'YAIL 2011

80

b.D. ®puaman. DneKTpoAMHAMUYECKUE
cuibl. Texer nexumii. Cankt-IlerepOypr,
I'VAIL 2011

80

b.D. ®puaman. DnexkTpuyueckue u
AJIEKTPOHHBIE anmnapaThl. MeToanueckue
ykaszanus. Cankt-IlerepOypr, I'VAII, 2009

80

b.3. ®punman, C.B. Conensiit, 0.5
Counenas, E.B. EBceeB. DnekTpuueckue
anmnapatbel. MeToauueckue yKa3aHus K

BBITIOJIHEHHIO JTa00paTopHBIX padoT Ne 1 - 15.
Cankr-IlerepOypr, 'VAIIL, 2015.

60

7. IlepeyeHb IMEKTPOHHBIX 0OpPA30BATEIBHBIX PECYPCOB

I/IH(1)OpMaI_II/IOHHO-TGJICKOMMYHHKaL[I/IOHHOﬁ CCTU «I/IHTepHeT»

[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos

MH(pOpPMaLOHHO-

TGHCKOMMYHHKaHHOHHOfI CCTU ((I/IHTepHeT», H606XOI[I/IMLIX I OCBOCHHUA AMCLHIIIIMHBI

npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TEJEKOMMYHUKAMOHHOU ceTtu «HTepHEeT»
URL aapec HaumenoBanue

He npenycmoTpeno

8. Ilepeuens MHPOPMAITMOHHBIX TEXHOJIOTUI

8.1. [lepeyeHp mporpaMMHOr0 o0OeCHeueHUs,, HCIOJIb3yEMOI0 MpH OCYLIECTBICHUU

00pa3oBaTeNILHOTO MPOoIecca MO JUCIUILTHHE.

HepequL HCIOJIB3YEMOI'O IPpOIrpaMMHOI'0 obecreueHus IMPEACTaBJICH B Ta6nnue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIOHHO-CIIPABOYHBIX CHUCTEM, UCITONIB3YEMBIX pu

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIlecca MO JUCIUILTHHE
[lepeuens WCTONB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX  CHCTEM
Tabimue 11.

Tabnuna 11— Iepeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

IPE/ICTABICH B

Ne i/ HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocraB MarepualbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOH ISt
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CocTaB MaTepHalIbHO-TEXHUIECKON 0a3bI

OCYIIIECTBIICHUS




No HanmenoBanue cocTaBHOM 4acTu Howmep ayautopuun
n/n MaTepHaTbHO-TEXHUUECKOW 0a3bl (pu HEOOXOMMOCTH)
1 | JlekimonHas ayiutopust 21-21
Crnenmanm3upoBaHHas J1abopaTopust « IIEKTPUICCKUE 31-05
anmaparb»

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIICHOYHBIX CpEACTB Il TPOBEICHUS IMPOMEKYTOYHOH aTTeCTalluu
00ydaromuxcs 1Mo JUCUUIUINHE MPUBEACH B Tadimie 13.
Tabmuua 13 — CocTtaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS MPOMEKYTOYHOHN aTTeCTalluu

Bun npoMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPE/ICTB

OK3aMeH Crrcox BOIPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B TeueHue cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajga ~ MOJIYJIBHO-PEHTHMHIOBOM  CHUCTEMbl  YHUBEPCUTETa,  IIpaBUIa
UCIIOJIb30BaHUsl KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHS CPOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

XapakrepucTika chopMUPOBAHHBIX KOMITETCHITHIN
5-0ayuipHad MmIKaia PaKTep (bopvmp

— oOyuaromuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWI IPOTPAMMHBIN
MaTtepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— OMUPAsICh HAa 3HAHHUS OCHOBHOM W JIONMOJIHUTEIBLHOM JIMTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIC TTOJIOKEHUS C MPAKTUUECKON
JIeATeTLHOCTHIO HAIIPABIICHUS,

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAaEMbIE UM HJIEH;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— cBOOOJIHO BJIJICET CHCTEMOM CIIeIMATM3HPOBAHHBIX IMOHITHH.

«OTIIMYHO»
(GavTCHO»

— oOyyJaronuics TBEpJO0 YCBOMJI MPOTPaMMHBIN MaTepual, TPaMOTHO
M, O CYIIECTBY, M3JlaraeT €ro, ONHPasChb Ha 3HAHMS OCHOBHOM
JUTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEI;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKOW JEATEIIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HayUYHbI€ MOJIOKEHHUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIQJICET CUCTEMOM CIICIIUAIN3UPOBAHHBIX MOHATHH.

«XOPOILIIO»
«3a4TEHO»

— o0yuyaromuiicss yCBOWJI TOJIBKO OCHOBHOW MPOrpaMMHBINA MaTepual,
MO CYIIECTBY, M3JIara€T €ro, ONUpasich Ha 3HAHUS TOJIBKO OCHOBHOM
JTUTEPATYPHI,

— JIOMyCKaeT HEeCYIIECTBEHHBIE OMMUOKN U HETOYHOCTH;

— UCIIBITHIBACT 3aTPyJHEHUS B MPaKTUYECKOM MNPUMEHEHUHM 3HaHUI
HaIlpaBJICHUS;

— cnabo apryMEHTHUPYET Hay4IHBIC MTOJ0KEHNS,

— 3aTpyaHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMOU CIIeMAIU3UPOBAHHBIX OHSITHIA.

«YHOOBJICTBOPUTCIIEHO»
GauTCHO»




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

«HEY/IOBJIETBOPUTEILHO
«HE 3a4TEHO»

— oOyyJaromuics HE YCBOWJI 3HAYUTEIBLHOM 4YacTH IPOrPaMMHOTO
Marepuana;

— JIONMyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  MPH
PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HAIPaBIICHUH;

— UCIIBITBIBACT TPYJAHOCTH B NMPAKTUYECKOM MPUMECHECHUH 3HAHU;

— HE MOXXET apryMEHTHPOBATh HAyYHbIE MTOJIOKEHNUS;

— He (hOPMYJIMPYET BBIBOJOB M O0OOIICHHMIA.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocsr qy1s1 3x3amMeHa npecraBieHsl B Tadbauie 15.

Tabmuna 15 — Bonpocs! 11 skx3amMeHa

Ne
/o

Kon

Ilepedyens BOIPOCOB ISl K3aMeHa
MHIMKATOpa

1

DnekTpuueckue annapartel. OnpenencHue, KiaccupuKanus OIIK-4. 1.6

IIpoHMKHOBEHHE OAHOMEPHOIO 3JIEKTPOMArHUTHOIO IOJI B IPOBOJAILIEE
nostynpoctpactBo.  OrmpeneneHue TepMuHAa  "TioyOMHAa  CKUH-cios'".
JIuHeliHas II0THOCTH TOKA

Pe3ko-BbIpakeHHBIN IIOBEPXHOCTHBIN apdexT u UJCAIbHBIN
MOBEPXHOCTHBIM 3¢ ¢deKkT B MpoBOAHHKAX CclOXHOH (opmbl. [lone
JUHEWHOIO IIPOBOJA C TOKOM OKOJIO MJIEAJbHO  IPOBOASAILIEH
MOJIYIIOCKOCTH. DpdexT Oauzoctu

VcTouHMKHM TEIUIOTBI B AJIGKTPUYECKUX ammapartax. KoaddwuimeHnt
moBepxHOCTHOTO d(hdekra, Kodpument Omm3octr, KodIQHUIHEHT
100aBOYHBIX OTEPh. [10TEpU B MArHUTOIPOBOIAX.

[Ipobnembl TEMJIOBBIX MOTEPh B OJJICKTPUYECKUX ammaparax. Ilytu
YMEHBLIECHUS MOIIHOCTH UCTOYHUKOB TEIIIOTHI

TemnmonpoBonnocts.  I'mmoresa  @yppe UM BBIBOJ  ypaBHEHUSA
pacrpocTpaHeHUs TeIUla B IUIOCKOM CTEHKE, pa3Aeisollel IBE Cpelbl C
pa3HOM TeMIlepaTypoi

Konseknus. TernoBoe usnydenue. YmporieHHas ¢opmyia HeroToHa miis
SIBJIGHUN KOHBEKIMM M u3iaydeHus. Koapduuuent remnoornauu. Beidbop
CEUEeHMsI TPOBOJIHUKA JIJIsl JUIUTEIBHOTO pesKuMa padoThI.

Harpes umnunapuueckoil karymku. OmpeneneHue pacnpeeseHus
TEMIIEPATypbl IO CEYCHUI0 KATYIIKM C YYE€TOM TEIUIONPOBOIHOCTH
3aMEIIAONIET0 TeJla KATYIIKU U TEIUIOOTAAYN C HAPYKHOM IOBEPXHOCTH
KaTYLIKH.

HarpeB anekTpuyeckux amnmapaToB B IMEPEXOJHBIX pekuMmax. lloBTopHO
KpPaTKOBPEMEHHBINH PeXUM padOTHI.

10

TepMuyeckass CTOHMKOCTb 3JIEKTPUUYECKUX ammaparoB. AguabaTuyecKuit
pexuM HarpeBa. IHTerpan neWcTBUS TOKAa W HHTErpal JEHCTBUSA
IJIOTHOCTU ToKa. KpuBble aanabaTHueckoro HarpeBa Jiisi MPOBOJHUKOBBIX
MaTepuaioB

11

KoHTakTHBIC SBICHUS. TepMI/IHLII pacTBOp KOHTAKTA; IMPOBaJI KOHTAKTA,
KaXyliasacsa KOHTAaKTHas IOBCPXHOCTH, IMOBCPXHOCTb, BOCIPHUHUMAIOIIAA
YCHUIINC, aJ'IB(I)a-H}ITHa. (DOPMYJ'Ia XopMa AJI COIIPOTUBJICHHUSA CTATHBAHUA

12

HarpeB KOHTAKTHOI'O IIATHA. HaHpH)KeHI/Ie pasMATrdCHud, IUIABJICHUA U
KHIICHUS KOHTAKTHBIX MATCPUAJIOB

13

DneKTpoAuHaMHUecKHue CHlbl B KOHTakTax. Cuna crarusatouiero 3gpgexra.
KoHTypHBIE CHIIBI

14

Pexxumpl  paboThl KOHTAKTOB. XapakTep CHUTHajla IpH cpadaTbhlBaHUE

10




KOHTAKTHOTO JAartuuka. OTKIIOYEHUE OJJIEKTPUYECKON Ienu. Y CloBUS
o0pa3zoBaHHs AYroBOTO paspsia MPH Pa3MbIKAHUM DJICKTPUUYECKOW IICTIH.
Meroasl yMEHbUICHUS AIEKTPUYECKOM PO3UU KOHTAKTOB

15

OObemMHbIC AIIEKTPOANHAMHYECKUE CHUIBL. OrmpeneneHue
ANEKTPOTUHAMHYCCKON CHIIBI 110 3HAYCHUSIM BEKTOPOB MAarHMUTHOTO IOJIS
Ha MMOBEPXHOCTH Tela. J[aBieHHe 3IEKTPOIUHAMHYCCKUX CHJI MPHU PE3KO-
BBIPQ)KEHHOM ITOBEPXHOCTHOM 3 deKTe

16

OHEpPreTM4ecKuil METOJ| ONpEACIeHUs EKTPOAMHAMHUYECKUX CHIL
IIpumenenne ypaBHenuy Jlarpawka II-ro ponma i BeIBOJA YpaBHEHHU
JBYKCHMSI IIPOBOALIETO TeJla O JEHCTBUEM JIEKTPOJUHAMUYECKHUX CHIL
Pa3psan konneHcaTopa Ha PEIbCOTPOH.

17

DNeKTPOIMHAMUYECKUE CHIIbI, JCHCTBYIONIME Ha OTPE3KH OCCKOHEYHO
TOHKUX I[POBOJHUKOB C TOKOM B MarHUTHOM mnose. 3akoH buo-Casapa-
Jlarutaca. Ycunusi, IEWCTBYIOIINE HA MTapajlieNbHbIE TPOBOAHUKH, B3aUMHO
IIEPIEHIUKYIIAPHBIE  IIPOBOOHMKHM, Ha  TPaBepCy, COECIUHAIOIIYIO
napajulelibHble  NPOBOJHHMKHA.  YCHJIME B BUTKE C  TOKOM.
3JI€KTpOI[I/IHaMI/ILI€CKI/IC CWJIbl MCXKAYy ABYMA BHTKaMHU C  TOKOM,
pacmojoKeHHBIMH Ha OJHOH OCH M JIeKAllUMH B IapauICIbHBIX
TUIOCKOCTSIX. Y CHITHE B MECTE U3MEHEHHUS CEUSHHsI TPOBOIHUKA

18

Cunpel B cucreMe ¢ (heppoOMarHUTHBIMH TpoBoAHUKamH. [IpemomieHue
JIMHUAN BEKTOPOB CTATUYECKOTO MAarHUTHOTO TOJI HA TPAHMIIE JBYX CPEIl C
pPa3IMYHBIMM  MAarHUTHBIMU TMPOHHUIIAEMOCTSIMH.  MeToA 3epKalbHbIX
OTpaXEHUW ISl pacyeTa MArHUTHOTO TOJii B OKPECTHOCTH TUIOCKOU
rpanunbl Gpeppomarteruka. Cuiibl, TEHCTBYIOIIME HA MPOBOJ C TOKOM U
BHUTOK C  TOKOM,  pAaCIOJIO)KCHHBIE  OKOJIO  ()eppOMarHUTHOTO
noyynpocTpancTBa. PabGora crampHOM  AyroraCHUTENbHON — pelIeTKH
JIEKTPUYECKOrO ammapara

19

O6IJ_II/IG 3dKOHbI KOMMYTallUn BHCKTpI/I‘lCCKOI\/'I OCIIN. I/I,Z[eaJ'IBHHﬁ
BHGKTpI/I‘-IGCKI/Iﬁ KIIIOY n €ro BOJIbTaMIICpHaA XapaKTCpUCTUKa.
9HepFeTI/I‘leCKI/IC OLCHKU IIPpU KOMMYTaAllUU AKTHUBHOI'O COIPOTUBJICHU,
CMKOCTHU U MHAYKTHBHOCTH.

20

Bxutouenne anektpuueckod R-L 1enu Ha MOCTOSIHHOM M MEPEMEHHOM
ToKe. OTKIIIOYEHHE 3JIeKTpUUecKol 1enu. BoccraHoBieHnEe HampsbKEHUs
IIPU Pa3MBIKaHUH U€aJIbHOIO KIIK04a B LIENH ITOCTOSIHHOI'O TOKA

21

OTkiI04eHHe 3IEKTPUYECKOM 1€ KOHTAaKTHhIMM ammaparamu. Craguu
JNeKTpuyeckoro paspsana B rase. Kpusas Ilamena. Crarnueckas
BOJIbTAMIIEpHAsl  XAapaKTEpUCTHKA JyTH. YCIOBHE TallleHWs JyTH
MOCTOSIHHOTO Toka. OTKIIIOYeHHE B LENH MepeMeHHOro Toka. CrocoObl
BO3JICHCTBHS HA JIEKTPUUYECKYIO 1yT'Y B KOMMYTAIIMOHHBIX anmnaparax

22

QHGKTPOMaFHI/ITI)I. MaruuTtHOe COIIPOTUBJICHHUEC )51 Mar"HuTHas
IMpOBOAUMOCTL Yy4YacCTKa MarHUTHOM Oe1Iu. 3aK0HBI KI/IpXF O(ba JJIAT
MAariuTHBIX ueneﬁ. BausHue morokon pacc€ruBaHrsd Ha MHAYKTHUBHOCTH B
CTCp)KHCBOfI MarHuTHON cucrteMe. Pacuer WHAYKTUBHOCTU KaTyIIKU
6p0H€BOl"0 OUIMHAPHUYCCKOTO OJICKTpOMarHura ¢ Y4Y€TOM IIOTOKOB
pacCCUBaHUA

23

ONeKTpOMarHuTel INEpPeMEHHOro Toka. BuusHue pabouero 3azopa Ha
BEJIMYMHY TOKA B KaTyIIKE JIEKTPOMAarHuTa rnepeMeHHoro toka. Ilorepu B
MarHMTONpPOBOAAX U3-3a THCTEpe3uca M BUXPEBbIX TOKOB. BiusHue
KOPOTKO3aMKHYTOT'O BUTKA

24

Cuna TATH AJIEKTPOMAarHuTa. Craruueckas XapaKTEPHUCTHKA
JJIEKTPOMAarHuTa W MeTox ee u3MmepeHus. Cuina TATM AJIEKTpOMarHura
NepeMeHHOro Toka. [IpumeHeHne KOpoTKo3aMKHyToro BuTKa. CpaBHEHUE
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QJICKTPOMATHUTOB ITOCTOSAHHOI'O Y IICPECMCHHOI'O TOKa

25

Jlunamuka paOOTBl AJIEKTPOMAarHuTa MpH BKIIOYEHUH U OTIIYCKaHHUU
3JIEKTPOMArHuTa. Y CKOpPEHHE M 3aMeJJIeHHE CpadaThIBaHUS U OTIIyCKAaHUS
JJIeKTpOMarHura. JlnHaMuka 3JIeKTpOMarHuTa nepeMeHHOro ToKa

26

DNeKTpOMEXaHUYeCKue peiie. XapaKTEepUCTHKU YIPaBICHUS anapaToB
peneitHoro aeictBus. Knaccudukanus pesne nmo ob6gactu NpUMEHEHMs, 1O
NPUHIUIY JEHCTBHS, IO BBHINOJIHAEMbIM (QYHKIHMSIM. TepMHUHBI: KOHTAKT-
JeTallv, KOHTAKTHBIN 2JIEMEHT, KOHTAKTHBIN y3eil. CorimacoBaHHE TATOBBIX
U MEXaHUYECKUX XapaKTEPUCTHK pejie

27

OnexkrpoMaruuTHele pene. [lonspu3oBaHHBIE 3JIE€KTPOMArHUTHBIE pelle.
MarnuToyrnpaniisieMble KOHTAaKThl (T€pKOHBI) M TEPKOHOBBIE pelie.

28

[InaBkue npenoxpaHuTend. BpemMATOKOBbIE XAPAKTEPUCTUKHU IIJIABKUX
npenoxpanureneid. HarpeB miaBKoil BCTaBKU MPU KOPOTKOM 3aMbIKAHHU.
Boibop mpenoxpaHuTens MO YCIOBHUSM JUIMTEIBHOW JKCIUTyaTallMH, IO
YCJIOBHIO ITyCKa 3JIEKTPUYECKOrO JIBUTATENsA, 110 YCIOBHUIO CEIEKTUBHOIO
OTKJIFOYEHUS

29

Arnmaparel TEIUIOBOM M TEMIEPATypHOM 3amuThl. TerioBoe pese Toka.
[IpuMeHeHHe TO3UCTOPOB JUIsl TEMIEpaTypHOM 3allUThl  OOMOTOK
3JIEKTPOJIBUTATENEH

30

KonTtakropsl u MarHuTHble Iyckareaud. OCHOBHBIE TEXHHYECKHE
IapaMeTpbl KOHTAKTOpA. Tsarosas u IIPOTHUBOJICHCTBYIOIIAS
XapaKTEPUCTHKU KOHTaKTOpa. KOHTaKTHO-AyroracCUTEIbHOE YCTPOMCTBO €
CUCTEMOM MAarHuTHOro nyThs. IlapamienpHoe u 1IOCIEIOBaTENBHOE
BKJIIOUEHHUE KAaTyIIKH MarHUTHOTO NYThs

31

ABroMaTtnueckue BbIKItOdaTenu. Kiaccudukanus aBromatoB. OCHOBHBIE
y3JIbl YHHBEPCAJIBbHOIO aBTOMAaTUYECKOIO BBIKIOUaTesns. Pacuenurenu.
beicTponelicTByOIIME  BBIKJIIOUATENIM €  HMHAYKIHOHHO-IUHAMHYECKUM
IIPUBOJIOM

32

ABapHﬁHBIe pPCXUMBl B HOCIAX U CITOCOOBI 3alllUThI. OcHOBHBIC
TEXHUYCCKUEC TMapaMCTPbl OJCKTPHUYCCKUX aIllllapaTOB YIIPABJIICHUA U
3allIUThI

33

Bb160p KOHTAaKTOPOB M MAarHUTHBIX ITycKaTeNel s YIIPaBICHUS U 3aLUThI
JIEKTPUYECKUX JIBUTATEIIEH.

34

BriOop aBTOMaTHUECKMX BBIKIIOYATENCH [JIS 3aIUTHI AJIEKTPHUUYECKUX
LIENIEN U YCTAaHOBOK.

35

OnexTpoHHble  Kitoud. (CTaTHueckue peXHUMbl  padOThl  KIIOYEH.
JluHaMu4eckue pexuMbl paboThl Kitouei. O0nacte Ge3omacHoOi paboThl U
3amuTa KIK4en

36

CunosBble JAUOBbI. Cratnueckue pCaIbHBIC W AlIIPOKCUMHUPOBAHHBIC
BOJIBTAMIICPHBIC XaApPaKTCPUCTUKH JUOJA. I[I/IHaMI/I‘IeCKI/IC XapaKTCPUCTHKHU
JAuoja. TumnoBsie napaMeTpbl CHJIOBOT'O IWOJa

37

3ammra  CHJIOBBIX  JHMOJOB.  Bapucrtopel, uX  BOJbTaMIIEpHBIE
XapaKTEPUCTUKU U TUIIOBBIC I1ApaMETPBI

38

MOH_[HLIC TPAH3UCTOPHI. OcHoBHBIC TUIIBI, CPaBHCHUC IOOCTOMHCTB U
HEAOCTATKOB OTHUX THIIOB. MOHIHI)Ie TUPUCTOPEI. OCHOBHBIC THIIBL.
PeBepCI/IBHO BKJIFOUaEMBbIi JAUHUCTOP U €TI0 TUIIOBAA CXCMaA BKIIHOYCHU A

39

Monaynu cunoBbix kimwoueit. [lapamienbHoe U mOcCiIeAOBaTEIbHOE
COEIMHEHNE CHIIOBBIX Kitouei. MHTerpaibHble cXeMbl (COOPKH) CHIIOBBIX
MOJYyIIPOBOJHUKOBBIX Kitoueh. TBepaoTenbHbie pene. HTemeKkTyaabHbIe
CUJIOBbIE MHTETPAJIbHBIE CXEMBbI

40

IlaccuBHBIE KOMIIOHEHTEI. HOTepI/I MOIMHOCTKU B MArHuTOIIPOBOAA.
SIBnenue NoAMAaron4mMBaHus MArHvuTOIpPOBOJA. PeaKTDpBI, obecreueHust
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JIMHEWHOCTH (IOCTOSIHHOM BEIMYHMHBI MHYKTUBHOCTH)

41

Bnusnue ¢opmbl M 4acTOThl HampshKeHHs Ha paboOTy KOHAEHcaTopa.
[ToTrepu momrHOCTH B KOHJEeHcaTtopaX. KoHaeHcaTopbl IS €MKOCTHBIX
HakonuTenel sHeprur. Cxema 3aMeleHuss U GUIbTPYOIIas ClioCOOHOCTh
NIEKTPOJIMTUYECKOTO KOHJEHCATOPa

42

Mournbie pe3ucTopbl. TemiooTBO B CHUJIOBBIX 3JICKTPOHHBIX amiaparax.
TunoBsle oxnaautenu. lIpuMeHeHUE CHIMKOHOBOM CMa3Ku. MeTrosl
MPUHYAUTEIBHOTO  OTBOJa  Teruia  (KOHBEKIIMOHHOE  OXJIAXKJICHHE,
HCHAPUTEIbHOE OXJIAKICHUE)

43

Crartuueckue 31eKTPOHHBIE alapaThl HOCTOSHHOIO TOKA. TpaH3uCTOpHbIE
pelie W KOHTaKTOPhl. BIHSHHE TOJIOXKUTEIBHON OOpaTHON CBsI3M Ha
XapaKTEPUCTUKY BXOJ-BbIX0A. Peanmusarus peneiiHON XapaKTEpUCTUKH 3a
CYeT TIOJIOKUTENbHOW OOpaTHOW cCBsizh. CXEMbl € TOJOXKUTEIHHOU
0o0paTHOM CBSI3bIO MO HAINPSHKEHWIO U TOKY. BiusHHE MHAYKTHBHOCTH Ha
MPOLECC KOMMYTallHU

44

Cratudeckue 3J€KTPOHHBIE almapaTrhl MEPEMEHHOIO TOKa. THPHUCTOpHbIE
KOHTAKTOPBI C €CTECTBEHHOW M IPUHYAUTEIBHON KOMMYyTalUEH.

45

I'uGpuanble anmapaTtbl NEepeMEHHOro Toka. CXembl COEIUHEHHUs
NEKTPOMEXAHUYECKUX KOHTAaKTOB C CHJIOBBIMU auofamu. (Cxembl
KOHTAKTHO-TUPUCTOPHBIX ammnapaToB. (ObecneueHue aBTOMATUYECKOIO
BKJIFOUEHUSI TAPUCTOPOB B cXeMax 0€31yroBoii KOMMYTALUU

Bompocsr (3amaun) s 3aueta / mudd. 3auera npepcraBieHsl B Tadbmuie 16.

Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3ayera

Ne i/m [Tepeuens BompocoB (3ana4) ais 3adera / qudd. 3adera

Kon
WHJUKATOpa

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [N KypCcOBOTO MPOEKTUPOBAHUS/BBHIIONHEHUS KYpCOBOWM pabOTHI
MpeICTaBICHBI B Tabmwuie 17.
Tabnuna 17 — IlepeyeHp TeM JUisi KYPCOBOT'O TPOSKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOTHI

Ne i/t

KypcOBOH paboThI

[TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUSI/BBINIOIHEHUS

Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO

Bonpocel s mpoBeneHUS MPOMEXKYTOYHOM aTTeCTAllMd B BHIE TECTHPOBAHUS
npeJcTaBiIeHb B Ta0nuie 18.
Tabmuma 18 — IIpumepHBIi IepeueHb BOIIPOCOB JIsi TECTOB

Ne i/t

ITprMepHBIii TepeueHb BOIPOCOB IS TECTOB

Kon
WHAMKATOPA

1

OmnpenenuTs TEIUIOBYIO MOIIHOCTh, BBIACISIONIYIOCS B OJHOM METpe
JUITMHBl MEIHOTO IIMHONPOBOAA PACIPENEIUTEILHOTO yCTPOMCTBA, MO
koTopomy mporekaer Tok | = 840 A. IllmHOompoBOx Harper o
temnepatypsl v = 90°C, ero quamerp D = 20 mm.

Onpenenuts KOXPPHUIHUEHT MTOBEPXHOCTHOTO 3P (eKTa U TEIIOBYIO
MOIITHOCTb, BBIICISIFOIIYFOCSI B OJTHOM METpE JITTHHBI KPYTIIOT0 METHOTO
HIMHOMNPOBOA, AuameTpoM d = 45 MM, IO KOTOpOMY IpoTeKaTe Tok [ =
2400 A npomsinuteHHO# 9acToThl 50 I'1y

Onpenenutb KOXPPHUIHUEHT MOBEPXHOCTHOTO 3 (heKTa U TEIIOBYIO
MOIITHOCTb, BBIICISIFOIIIYFOCS] B OTHOM METPE JUTHHBI KPYTIIOTO
JIFOMUHHUEBOT0 MIKMHONPOBOA, TuameTpoM d = 45 MM, o KOTOpoMy

OIIK- 4.]1.6
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npotekaer Tok | = 2400 A mpombinuienHoi yactoThl 50 't

OnpenenuTth TEIIOBYIO MOIIHOCTb, BBIIETSIOUIYIOCS B MATHUTOIIPOBOIE
AJEKTPOMArHuTa, KaTyluka KOTOPOro HaMoTaHa KPyTJIbIM IIPOBOJIOM
muamerpoM d = 4 mm 1 umeeT 250 BUTKOB. MarHUTHOMPOBO/I BHIMOJTHEH
13 JINCTOBOM JIEKTPOTEXHUYECKON cTamy Mapku 1512, Tonmmna aucra o
= 0,5 mM. Koadpunment 3anonanenuss marauronposoza ks= 0,9. Ilpu
MOJIKJIFOUYEHUH KaTYIIKHU K HCTOUHUKY IEPEMEHHOT0 HaIPSKCHUS
gactotsl f = 50 'y moTHOCTH TOKa cocTanseT j = 1,0 A/mm?. Pasmepsl
marauTonpoBoaa a = b = 70 mm, H = 320 mm, B = 180 mm.

OnpenenuTs TEMIOBYIO MOLTHOCTb, BBIJICISAIONIYIOCS B MATHUTOIIPOBO/IE
JIEKTPOMArHuTa, KaTylka KOTOpOro HaMoTaHa KpyIJIbIM IIPOBOJIOM
muameTpoM d = 4 MM u umeeT 250 BUTKOB. MarHUTOMPOBO/] BBITIOIHEH
U3 cIuIomHoro 6pyca cranu. I[Ipu noaKiIroueHNH KaTylKy K HCTOUHUKY
nepeMeHHoro HanpspkeHus yactotsl £ = 50 ' mioTHOCTH TOKa
cocraiusieT j = 1,0 A/Mm2. Pasmepsl marauronpoBoga a = b =70 mm, H
=320 MM, B =180 MM

OmnpenenuTs NIUTENHFHO JONYCTUMYIO BEIUYHHY INIOTHOCTH
MEPEMEHHOI0 TOKa /sl OeCKapKaCHOW MJIMHAPUYECKON KaTyIIKU
WHAYKTUBHOCTH, HAMOTAaHHON MEIHBIM KPYTJIBIM IIPOBOIOM THAMETPOM
d = 4 mm. mpoBojia xJ10m4aToOyMaxKHast 063 MPOIMUTKH, YUCIO BUTKOB N
= 250, BoicoTa katymiku H = 170 mm, a ee BHYTpEHHHIA U HAPY KHbBIN
nuameTpbl Dge = 100 MM, Dyap = 155 mm. Katymika HaxoquTc B
CIOKOWHOM BO3/yXe IpH Temieparupe v = 35°C

Onpenenuts JUIMTENBHO AOMYCTUMYIO BEIUUHUHY IJIOTHOCTH
MIEPEMEHHOT0 TOKa JUIsl HUJTUHAPUYECKON KaTyIIKH UHYKTUBHOCTH,
KOTOpast HamoTaHa mpoBojioM d = 2 MM, umeeT uuciio ButkoB N = 500,
HapykHbII AuamMeTp Dyap = 136 MM, BHyTpeHHUM quaMeTp Dgy = 70 MM,
a ee BbicoTa h = 72 MM

OnpenenuTs TeMIeparypy MOBEpXHOCTH IIMIIMHAPHUECKON KaTyIIKu 0e3
MarHUTOIIPOBOJIA, Yepe3 KOTOPYIO MPOTeKaeT MOCTOSTHHBIN ToK [ = 20 A.
Karymka ¢ ByyrpenHum nuamerpoM Diy =100 MM 1 HapyKHBIM
mraMeTpoM Dyap =160 MM, BeicoTO# h = 170 MM, yriciom BUTKOB N=
250 pacnionokeHa B CIIOKOHHOM BO3JIyXe, TeMIepaTypa KOTOpPOro Lo =
35°C. lmametp npoBoja d = 4 MM

OnpenenuTts TEIIOBYIO MOIIHOCTb, TPOXOASAIILYIO uepe3 | M2
TEKCTOJIUTOBOM INIOCKOM CTEHKH, TOJIIMHOM O = 20 MM. Pa3HocTh
TEeMIIepaTyp Ha MOBEPXHOCTSIX CTeHKH cocTaniseT Av = 30°C

10

Omnpenenuts nepenajsl TEMIEPATyp B CIOSAX IMITOCKOW CTEHKU
wIomansio S = 2 MM?, KOTOpas BBINOTHEHA M3 YIIIEPOIUCTOH cTamu 81 =
2 MM ¥ IIE€HOIIJIACTa TONIIUHON 02 = 10 MM, €ClIH KOJIMYECTBO TEIIOTHI,
poxozsuieit uepes cTeHky 3a 1 4. cocrapiusier 1,9 kBr-u.
TennmonpoBoanocTs cranu A1 = 54 B1/(m-K), menorutacra A2 = 0,1
B1/(M-K)

11

OnpenenuTts TeMIeparypy HapyKHOM MOBEPXHOCTH U30JISALUN KPYTIOTro
MEIHOTO MpoBoaHMKA auameTpoM d = 40 MM, IO KOTOPOMY TIPOTEKaeT
Tok [ = 2250 A, B pe3ynpTaTe 4ero NoBEpXHOCTh OKa3bIBAETCS HATrPeTOi
1o Temreparypsl L = 60°C. [IpoBOIHUK HOKPHIT ABYMS U30JISIIMOHHBIMU
closiMu; ciioeM Oymaru ¢ TemtonpoBoaHocThio A1 = 0,1 B1/(M-K) u
CJIOEM JIAKOTKaHU ¢ TerionpoBogHocThio A2 = 0,2 B1/(Mm-K). Tonmuna
cl1ost OyMaXHOH M30JsIMH O1 = 4 MM, TOJIIUHA CJI0S U3OJISALUU U3
JIAKOTKaHU &2 = 6 MM

14




12

BBIYHCIUTE TOMYCTUMYIO CHITy TOKA ATFOMUHHEBOTO ITPOBOJHUKA
KPYTJIOTO MorepeuHoro ceueHus nuamerpom d = 40 MM, TOKPBITOTO
JBYMSI CIIOSIMH U30JISALIUU: CJI0eM OyMmaru, TOJIIWHA KOTOPOro 81 =4 MM
U CIIOEM JIAKOTKaHH, TOJIIHA KOTOporo Oz = 6 MM. Jlonmyctumas
TeMIIepaTypa Hapy>KHOU MOBEpXHOCTH m3oisiimu L2 = 80°C,
BHyTpeHHel noBepxHocTH L1 = 70 °C. TermonpoBoHOCTE i Oymaru
A1 = 0,1 Br/(m-K), nns makotkanu A2 = 0,2 B1/(Mm-K)

13

OnpenenuTs MOCTOSIHHYIO BPEMEHU HarpeBa IMWIMHAPUIECKON KaTyIIKN
MIOCTOSIHHOTO TOKa, KOTOpasi HAMOTaHa KPYTJIbIM MEIHBIM ITPOBOOJIOM
mruametpoM d = 2 MM, umeeT S00 BUTKOB, €€ BHYTPEHHHNA AUAMETP Dpy =
70 MM, HapyKHBIH quamMeTp Dyap = 140 MM, BeicoTa h = 70 mm.
TermooTnaya B OKpYKarollyr0 Cpery, KOTOPOH SBIIAETCS CIIOKOMHBIN
BO3/IyX, OCYILIECTBIISIETCSI ¢ OOKOBBIX IOBEPXHOCTEH U C TOPIIOB,

k03 durment temwnooraayn kt = 20 Bt|(m-K)

14

Boruncnuth Bpemsi, yepe3 KOTopoe MeaHasi TpyOa ¢ MonepeuHbIMU
pazMepamu dey = 25 MM, dyap = 30 MM HarpeeTcst 10 TeMIepaTypbl L =
110°C B pe3yabTare nporekanus Toka | = 9400 A. C nensio
OXJIAKICHHS 110 TPpyOe MpoTeKaeT Bo/ia, CpeaHss TeMIepaTypa KOTOpon
Lep = 40°C. KoappunueHt Termnoorjauu ¢ BHyTPEHHEH MOBEPXHOCTH
TpyOBI kip = 1500 B1/(M2K). YaensHoe COMPOTHBICHHE METH P =
1,75-10% Om-m

15

Brraucnute BpeMs, uepes KOTopoe MeaHast TpyOa ¢ ImonepeyHbIMA
pazmepamu dgy = 25 MM, duap = 30 MM HarpeeTcst 10 TeMITepaTypsl L =
110°C B pesynbTate npotekanus Toka | = 9400 A. Tpyba HaxoguTcs B
CIOKOWHOM BO3/yXe, Temmeparypa KoToporo vo =40°C, korduimeHt
TEIIOOT/IauM C e€ HApyKHOi moBepxHOCcTH Ky = 15 B1/(M*K). Y nenpHOE
conpotusnenne Meau p = 1,75-10% Om-m

16

OnpenenuTs JOMYyCTUMOE YUCIIO BKJIIOYEHHH B | 4. KaTyIIKu
MTOCTOSTHHOTO TOKa B MIOBTOPHO-KPAaTKOBPEMEHHOM PEKMME Harpena,
eciii BpeMsi paboyero nepuojia KatymkH t, = 150 ¢ u no Heil npoTekaer
TOK I = 12 A. KaTymika nqunusaapuyeckas, HaMOTaHa KPYIJIbIM METHBIM
npoBoJioM auaMeTpoM d = 2 MM, umeeT 500 BUTKOB, €€ BHyTPEHHUN
nuameTp Dgy = 70 MM, HapyskHbII nuaMeTp Drap = 140 MM, BbicOTa
katymku h = 70 mM. KaTymika HaxoauTcst B CIIOKOMHOM BO3/yXe,
Temneparypa Kotoporo vo = 35°C. C HapyXHBIX TOBEPXHOCTH KaTYIIKH
k03 dunment terooraayn Kr = 20 Bt|(m-K). U3onsiuums nposoa
XJI0myaTooyMakHasi, 6e3 MpONUTKU

17

Onpenenutpb 3HaYeHUE KOI(DPUIIMEHTOB Neperpy3Kku 1o MOLUIHOCTU U
TOKY CTaJIbHOW LIIMHBI IPAMOYToJIbHOTO ceueHus 100x4 mwm,
HarpeBaeMoil mpeprIBUCTHIM TOKOM | = 600 A depe3 ycTaHOBIICHHBIE
MIPOMEXYTKH BpeMeHU. [lomycTiumas temrepaTypa HarpeBa IIHMHbBI Ljyon
=95°C. [lluna HaXOAUTCS B CIIOKOWHOM BO3/yX€, TEMIIEpaTypa
KOTOpOoro Lo =35°C, K03 (HHUIMEHT TEILIOOTAAYN C ITOBEPXHOCTH MTUHBI
k: = 12 Br/(M?-K), TeMmepaTypa IIHHBI B Pe3yIbTaTe MPOTEKAHHS
MPEPBIBUCTOrO TOKa jocturaer v =95°C

18

Onpenenuth ycuine, IeUCTBYIONIEE Ha 1 M IJTMHBI IPSAMOJIUHENHOTO
MIPOBOHHKA, 10 KOTOPOMY MPOTEKaeT MOCTOsHHBIN TOK | = 10 KA, ecnu
MPOBOJHUK HAXOJUTCS B OJJHOPOIHOM MOCTOSIHHOM MarHUTHOM MOJIE,
MarHuTHas WHAYKIHS B KaKI0W Touke nmpoBoguuka B = 0,1 Tn, a yron
MEXy BEKTOPOM MHJIYKIIMU M HampaBieHueM Toka y = 30°

15
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OrnpenenuTh BEIMYMHY U HAMPABIICHUS YCUJIUS, ICUCTBYIOIIETO MEXIY
JBYMS TIapaJlIeIbHBIMU PoBOAHUKaMu JaauHOM | = 1 M. TTo
MIPOBOIHUKKAM, HaXOSIIIUMCS B BO3/[yX€ Ha PACCTOSHUM & = 3 M JIpyT
OT JIpyra, IPOTEKAIOT MOCTOSIHHBIE TOKH i1 = 10 KA, i2 = 15 kA

20

Onpenenutp MEKTPOANHAMUYECKOE YCUIINE, IEHCTBYIOLIEE Ha
[EPEMBIUKY, COSAMHSIONLYIO JIBE MapajuleIbHbIE IIUHBI KPYIJIOro
ceueHus (puc. 2.3), eciii 0 LIMHAM U [IEPEMBIUKE IPOTEKAET
MOCTOSIHHBIN TOK | = 15 KA, nuamerp muH 1 nepeMbrdkd d =20 Mm,
paccrosiHue Mexay mmHamu | = 0,5 M, IHHBI UMEIOT OECKOHEYHYIO
JUIUHY

21

OrnpenenuThb 3IEKTPOAUHAMUYECKOE YCUIIUE, IeUCTBYoIIee Ha 1 M
Kpyrioro npoBoaHuka auamerpom d = 20 mm. [IpoBOHHK paconoKeH
Ha pacctosiHud a/2 = 10 ¢M B10J1b (heppOMAarHUTHON CTCHKH U 110 HEMY
nporekaeT Tok | = 1000 A

22

Onpenenuts ycuiime, ¢ KOTOPbIM POBOIHUK, IIPOJIOKEHHBIN BIOIb
(beppoMarHuTHON CTEHKU Ha paccTosiHUU 20 cM OT Hee, IPUTATUBACTCS
K Hei, ecnu jurHa npoBoaHuka | = 0,5 M u mo Hemy teuet Tok | = 10 kA

23

Onpenenuts ycuiue, cTpemsiineecs pa3opBaTh KPYroBoi BUTOK
paauycoMm R =1 M, eciiu o HeMy npotekaet Tok | = 40 kA. [{luamerp
nonepeyHoro ceyeHust Butka d = 10 MM

24

OmnpenenuTb ycuime, ¢ KOTOPbIM KPYTJIblii IPOBOAHUK AHHOM | = 1 M 1
¢ TokoM | = 1500 A nputsruBaeTcs K GeppoOMarHUTHON CTEHKE, €CJIU OH
HaxoauTcs Ha ynaneHuu a = 20 cM. @eppoMarHuTHasi CTEHKa HUMEET
0ECKOHEUHYI0 MarHUTHYIO IPOHULIAEMOCThb. [laMeTp NpoBOJHUKA 21 =
10 MmM. BpIUnCINTD TaKXKe YCUIIHNE, COKMMAIOILEE IIPOBOJIHUK

25

OnpenenuTts 3Ha4YEHUE IIEKTPOAUHAMUYECKOTO YCUIIHS, JENCTBYIOIIETO
Ha | M Kpyrjioro npoBoAHMKA, PacOI0KEHHOTO BJIOJIb
(beppoMarHuTHON CTeHKU Ha paccTosHuu 10 cM OT Hee, eciH o
MIPOBOJAHMKY MpoTeKaeT TokK 10 kA

26

Ornpenenutsb ycuine, pa3pbiBaroiiee mpoBoaHUK ¢ TokoM | = 100 kA B
MeCTe, I/ie TPOBOAHHUK U3MEHSET CBOE MonepevyHoe ceuenue ot D = 50
MM 10 d =20 MM

27
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OmnpenenuTs CyMMapHY0 IPOBOJIMMOCTb pab0OUNX 3a30pOB MOTIOCOB,
MOKa3aHHbIX Ha PUCYHKeE, 0€3 yueTa BhlTyunBaHus. Pa3Mepsl MOI0OCOB:
b=0,02 M, r=0,02 M, ToJIIMHA OJFOCOB (B HAIIPABICHUH,
nepreHAuKyIspHoM ueptexy) a=0,02 m, 6=0,6 mm, yrosn a=15°

28

OmnpenenuTs CyMMapHY0 IPOBOAUMOCTE PA0OYMX 3a30pOB MOJIFOCOB,
MOKa3aHHbIX Ha PUCYHKE, 0€3 yueTa BelTyunBaHus. Pa3Mepsl MOIIOCOB:
b=0,02 M, r=0,02 M, ToJIIMHA OJFOCOB (B HAIIPABICHUH,
neprIeHAnKyIsIpHOM depTexy) a=0,02 m, 5=0,6 MM, yrom o=0°

29

HaiiTi manenne MarHuTHOTO MOoTeHIMAaIa B pabouunx 3azopax [1-
00pa3HOro 3JIEKTPOMArHUTa ¢ TOBOPOTHBIM SIKOPEM U
ANIEKTPOMAarHUTHBI MOMEHT, pa3BHBaeMbIi rpu 3a3ope & = 0,6 MM, yriie
a = 15° u motoke ®s = 2-10* B6. Pasmepsl anekTpoMaraura: a=b =r =
20 é13\/1M, dc =15 mm, 1 = Ik = 60 mm, h = 60 mm. [TpoBogumocTs Ass = 33,4
10°T'n
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30 |HaiiTu mageHre MarHUTHOTO MOTEHIMANa B pabounx 3a3opax I1-
00pa3HOro 3JEKTPOMArHuTa ¢ MTOBOPOTHBIM SIKOPEM U
AJICKTPOMArHUTHBI MOMEHT, pa3BUBaeMbIi TTpH 3a3o0pe O = 0,6 MM, yriie
a = 0° u motoke M5 = 2-10* B6. Pazmepsl anekTpoMaraura: a=b =r =
20 MM, dc = 15 MM, 1 = 1k = 60 MM, h = 60 mm. [IpoBoaumMocTs Ass = 44,5
108T'n
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Omnpenenutrs MJIC OpoHEBOT0 3JIEKTpOMarHuTa ¢ MIOCKUM TOPIIOM
skops (puc. 5.17a), KOTOPBI JOMKEH pa3BUBATh [IPH KOHEYHOM 3a30pe
O0c =10 mm cuty P, =480 H. | = 88 MM, b =42 mm, d = 33 mm.
[IpoBoAMMOCTH KOHEYHOTo 3a30pa As = 117-10® I'u. IMagenue MJIC B
CTaJli HE YYUTHIBaTh. MarHUTHBIA OTOK BO BCEX CEUCHUSAX
MarHMTONPOBOJA CUYUTATh OJIMHAKOBBIM M PABHBIM ITOTOKY B 3a30pe€ O.

32 BbricTpoaelicTBy IO 3TIEKTPOMArHuT ¢ pasmepamu a=30 mm, 6, = 2,4
MM. Maruut Ha noctossHHoM Toke pu MJIC paboueit oomotku F~2670
A (N =248, 1=10,8 A) u pabouem 3a30pe J, CO3/1aCT MArHUTHBIN TIOTOK
@ = 8,5-10* B6 u pazBuBaeT 2eKTpoMarHuTHYyIo city P = 342 H.
OnpenenuTs YMCI0 BUTKOB, HEOOXOIUMOE /ISl CO3JaHUs TOTO XK€
MarHUTHOTO HoToka @n = 8,5-10* B6 (ammmTyHOE 3HAUEHHE) B
cllyyae MUTaHust OOMOTKH IepeMeHHbIM TOKOM Hamnpsbkenuem U = 127 B
¢ yactoroi f =50 I'u, a Taxke pa3BUBACMYIO STHM TOTOKOM
3JIEKTPOMArHUTHYIO CHJTy U HAMarHUYMBAIOIUI TOK IIPU TOM Ke
3HaueHnn MJIC oOMoTku. MarautonpoBoj HabpaH u3
AIIEKTPOTEXHUYEHCKOH cTamu ¢ KoddduineHTom 3anonuerus Ke = 0,93,
SKOPb U CTOI MMEIOT KBaIpaTHOE CEYEHUE CO CTOPOHOI KBajapara a = 30
MM

33 BbricTpozeiicTByromuit anekTpomMaraut (puc. 5.20) ¢ pazmepamu a=30

MM, Oy = 2,4 MM. Maraut Ha nnoctostHHOM Toke pu MJIC paboueit
oomoTku F~2670 A .(N =248, 1=10,8 A) u pabodem 3a30pe dx CO37aeT
MarHuTHbIN moTok ®m = 8,5-10-4 B6 u pa3BuBaeT 31eKTPOMAarHUTHYIO
cuiy P =342 H. Onpenenuts 4kcio BUTKOB, HEOOXOIUMOE IS
CO3IaHUs TOr0 K€ MarHuTHoro rnoroka ®m = 8,5-10-4 Bo6
(aMITUTYTHOE 3HAUEHUE) B CIy4yae MUTAHUS OOMOTKHU TIepEeMEHHBIM
tokoM HanpstkerreMm U = 220 B ¢ wactoroii f= 50 I'mi, a Takxke
pPa3BUBAEMYIO ATUM IMOTOKOM IJIEKTPOMArHUTHYIO CUITY U
HaMarHUYUBAIOLIUI TOK MpH ToM ke 3HaueHnr MJIC oOMOTKwU.
MarautonpoBo HaOpaH U3 AIIEKTPOTEXHUUYECHCKOMN CTalH C
kod(urmentom 3anonaerus ke = 0,93, SKOpp U CTOM UMEIOT
KBaJIpaTHOE CEUEHHE CO CTOPOHOM KBajpara a = 30 Mm
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JU1g KJ1lanaHHOTO 3JIEKTPOMarHuTa NepeMeHHOro TOKa (PUCYHOK)
OTIpEeICTUTh AKTUBHOE COMPOTHUBIICHNE IKPAHUPYIOIIETO BUTKA.
['eomeTpuueckue pazmepsl daekTpoMaruuTa: Al =2 mm, A2 =4 mmMm, al
=3 MM, a2=7mMm,a=12 mm, b =20 mm, he8 =3 mm, H =20 mm, L =52

-8
p| . =7-107°0m-m
MM. Butok BeIosiHeH u3 atynu (7'0°C ), TeMIeparypa

Harpesa v= +80°C (a. = 0,0015 K-1)

35 Haiiti mynbcanuio 31eKTpOMarHUTHOM CUITBI B IPOLIEHTaX IS
AJIEKTPOMArHuTa nepeMeHHoro Toka (pucyHok). Iloroku @sim = 1,01-10°
4 B6, @sm = 1,13-10 B6, yron cieura Mexxy HUMH paseH 61°30'.
I'eomeTpuueckue pa3mepsl anexkTpomaruura: Al =2 mm, A2 =4 mwm, al
=3mM,a2=7mM,a= 12 MM, b=20 MM, hB =3 mm, H=20 mm, L =52
MM

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUITHHE OOYYAIOIIUXCS 3209HON (hOPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PadOT

He mpeaycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEAENSAIOIIMEe  HpPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOIMX J3Tanbl (OPMUPOBAHMSI KOMIETEHIMH, coaepxarcs B
JOKAJIBHBIX HOPMaTuBHBIX akTax ['YAII, pernamMeHTHpYHOIIMX NOPSAAOK MU MPOLEAYDPY
MPOBEJCHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOHN aTTecTalli 00y4aromuxcs
I'VAIL

11. Meroauyeckue yKa3aHus i1 00YUYaIOIIUXCs IO OCBOSHUIO TUCIUTLIMHBI
[enstMi OCBOCHHUS AMCUUIUIMHBI SIBISFOTCS: TOJNy4YeHHUE CTYJACHTaMHU HEOOXOMUMBIX
3HAHWI O Pa3IUYHBIX BUJIAX JIEKTPUUECKHX allllapaTax U TEOPETHIECKUX OCHOB UX MTPUMEHEHUS
B YCTaHOBKax MPOMBIIUIEHHOCTH M 3JEKTPOCTAHIUAX PA3JIMYHOTO THMNA; 3HAKOMCTBO C
OCHOBHBIMH THITAMH ¥ TIPUHIIMIIAMH PaOOTHI AJIEKTPUICCKUX alapaToB.

11.1. Metonuueckre yka3zaHus [ OOYyYarOImIMXCS 10 OCBOGHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepHana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOoKoe W sCHOE H3JIOKEeHHe ydeOHoro marepuaina. HasHadeHune cOBpEMEHHOH JeKIuU B
pamMKax IJUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOpPMAIMIO 1O TEME, a B OCBOCHUU
(GyHIaMEHTaJIBHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JIEKIUs BBIIOIHSAET METOI0JIOIHYECKYIO,
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OpPraHU3allMOHHYI0 U MHPOPMALMOHHYIO QYHKIMU. JIeKIus pacKpbIlBaeT NMOHITUHHBIN amnmapar
KOHKPETHOU oO0yacTH 3HaHuUs, €€ MpoOJieMbl, AAaeT IEeIbHOE NMPEACTaBICHUE O AUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUAIIIIMHAMM.

[lnanupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIOMIMMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPUYECKOI paboThl COBMECTHO € IPENOIaBaTeIeM;

— pa3BuTHE NpPO(EeCcCCHOHANBLHO-IEIOBBIX  KAauecTB, JIOOBU K  TpPEeaMETy |
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— MOsBJIEHUE HEOOXOAMMOro UHTEpeca, HE00X0AUMOrO Il CAMOCTOSITENIbHON PabOThI;

— TIOJy4YEHUE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTUS HAyKM U TEXHUKU U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKaNIINE TO/IBI;

— Hay4duThCsl METOJUYECKH oOpadarbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HX B  Pa3IM4YHBIX
(bopMyIIHpPOBKax);

— TOJy4YeHHUE TOYHOI'O NOHMMAaHHUS BCEX HEOOXOAUMbIX TEPMUHOB U TOHATHUH.

JIekuMOHHBI MaTepuall MOXET CONPOBOXKIATbCA JEMOHCTpauued CIaioB H
UCIOJIb30BAaHUEM DA3aTOYHOI0 MaTepuaja IpU IPOBEIEHUM KOPOTKHX JUCKYCCH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK I10 IUCUUIUIMHE.

CrpyKTypa npeaocraBicHus JEKIHOHHOIO MaTepuaa:

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONPEIEISIETCS LEIEBOM YCTAHOBKON K KaXK/10M KOHKPETHON TEME;

— TOJy4Y€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATEIEM;

— pasBuTHe TNPO(PECCHOHATBHO—JECNOBBIX  KAauecTB, JIIOOBH K  MpPEIMETy |
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILIJICHMS.

— MOsIBJIEHUE HEOOXOMMOro UHTEpeca, He0OX0AUMOTO I CAMOCTOSATENIbHOU paboThI;

— TIOJy4YEHUE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI Ha ONMKaiiine rofbl;

— Hay4yuTCsl METOJWYEeCKH oOpalaThiBaTh MaTepuan (BBIACNATH IJIABHBIE MBICIU U
MOJIO)KEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSITH HMX B  Pa3jIM4YHBIX
bopmyarpoBKax);

— TOJIyu€HHe TOYHOI'0 IOHUMAaHHUs BCEX HEOOXOUMBIX TEPMUHOB U TOHSATHH.

11.2. Meroauueckue yka3aHus A OOy4aroIMXcs IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabot

B xozme BbIMONHEHHsS J1a0OpaTOpHBIX paboT oOyyaromuics JOKEeH YIIIyOUTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEepPUCTHKONW 0OO0yYaromerocs.
Brinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKON, pacueTHO-
AQHAJTUTHYECKON YacTe U KOHTPOJIBbHBIX MEPOTIPUATHH.

Boinonnenue nabopaTopHbIX padbOT 00yHaIOIIKMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHUs] JUCHMIUIMHBI, OIpenenseMoil ydueOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIIUM pelIeHre CIEAYIOMNX OCHOBHBIX 3a/1a4 00y4aroerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUSA IMPOLECCOB, SBJIEHUH UM OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIUIUINHBI;

— 3aKpeIuvleHHe, pa3BUTHE U JIeTalu3alUsl TEOPETHMUYECKHX 3HAHHM, MOJTY4YEeHHBIX Ha
JEKITHSIX;

— ToJydeHHe HOBOW MH(OpMAINH 10 U3yIaeMON JAUCITUTLINHE,

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENbHOM  paboThl Cc  JabOpaToOpHBIM
000py10BaHUEM U TPUOOPAMHU.

3ajanue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX padoT
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1. [IpuctynaTh K paboTe MOKHO TOJIHKO MTOCIIE 03HAKOMIIEHUS C paOOYUM MECTOM.

2. Ilepen cOopkoli cxeMm yOeIUThCS B TOM, YTO JIAOOPATOPHOE 00OPYIOBAHKE OTKIIOYCHO
OT UCTOYHUKA TUTAHUSI.

3. Ilepen BKiIOYEHHEM CXEMBl YOEAWTHCS B TOM, YTO BCS BKIIOYEHHAss B CXEMY
KOMMYTAIIMOHHAS anmaparypa (KHOIKHU U JIp.) HAXOAUTCS B HCXOJHOM TOJIOKEHUH.

4. Ilpu BKJIIOYEHUU U B MPOIECCE PEryJIUPOBAHUS CIEAUTH 32 MOKA3aHUSMU OCHOBHBIX
HU3MEPUTEIIbHBIX MPUOOPOB (ITUGPOBOH ocuuuiorpad, MyJaIbTUMETP U JIp.) CXEMBI.

5. B mpouiecce paboThl HE OCTaBIATH 6€3 MpUCcMOTpa pabouee MECTO, KOTOPOE HaXOIUTCS
MOJ1 HAIIPSDKEHUEM.

6. He kacaTbhCsi HEM30JIMPOBAHHBIX YacTel MPHOOPOB U amIapaToB, KOTOPHIE HAXOIATCS
10J1 HAIPSDKEHHEM.

7. K naGopaTopHbIM 3aHATUSAM JOMYCKAIOTCS TOJBKO T€ CTYJEHTHI, KOTOPBIE YCBOMIU
npaBuiia 0€30MaCHOCTH.

8. Jlaboparopubie pabOTHI BBHIOIHAIOTCS OPUTa0ii CTYJCHTOB B COCTaBEe HE MEHEE JBYX
YeNOBEK.

9. Kaxnaplii CTyneHT [dOJDKEH TOJArOTOBUTHCS K JabopaTopHoit pabote. Ilpu
HEJOCTAaTOYHOU MOJATOTOBKE CTYJEHT HE JOMYCKAETCs K €€ BBIIOJIHEHHUIO.

10. ColOpanHas cxemMa ¥ HanMCaHHas MporpaMma JOJDKHAa ObITh IpOBEpEHa
npernoiaBaTeneM, KOTOPBIi MMociie MPOBEPKH JIaeT pa3pelieHrne Ha MTPOBEJACHUE ONBITOB.

11. Ilepen BKIIOUEHHEM CXEMBI CTYACHT, MPOU3BOASAIINI TaHHYIO ONEpAINIO, JOJDKEH
peIypeIUuTh WICHOB CBOCH Opuraanl 00 3ToM ¢pa3oii «HaunHaeM 3KCTIEPUMEHTY.

12. Tlocme BkIIOYEHHS CcXeMbl 0€3 3amucH MOKa3aHUW NPUOOPOB MPOBEPSETCS
BO3MOXXHOCTh BBINIOJIHEHHUSI 1a00paTOpHOI pabOThl BO BCEM 3aJaHHOM JHalla30HE M3MEHEHUS
XapaKTePUCTHK U MOKa3aHuid. TOIbKO MOCiIe 3TOT0 MPUCTYIAOT K paboTe.

13. Pe3ynbTaThl M3MEpeHHH MO KaXJIO0W XapaKTEPUCTHKE JOJDKHBI OBITh MPOBEPEHbI
Iperno/iaBaTeseM.

14. Bce mepexiroueHUs B CXeMe M €€ OKOHUaTelbHas pa3dopka JenaeTrcs TOJIBKO C
paspenieHns TpernojaBareNis. B cilyuae  HEBEpHOCTH MMOJYYEHHBIX JAHHBIX padoTa
nepeIeIbIBaeTCs.

15. Ilocne nepexiroueHHs cxema JoJKHa ObITh TPOBEpPEHA MPEIO0/1aBaTEIEM.

16. B crnydyae BO3HHKHOBEHMsI aBapUWHON cUTyaluu (MOSIBICHHE IbIMa, 3araxa rapu,
HECBOMCTBEHHBIX 3BYKOB, MCKpPbl M Jp.) Ha paboyeM MecTe HEOOXOJUMO HEMEAJICHHO
OTKJIFOYUTh CXEMY OT HANpsDKEHUS M COOOLIUTH 00 3TOM COOBITHH IperoiaBaTelno 6e3 JTro0bIX
U3MeHeHUH B cxeme. BMecTe ¢ nmpenoaBareneM Hajl0 HAUTH IPUUUHY aBapuu U YCTPAHUTh €e.

17. CtyaeHTt goikeH OepekHO o0pamaThbes ¢ MpeIoCTaBIsIEMbIM eMy 000pyOBaHUEM U
KOMITHIOTEPHON TEXHHUKOH, 3alpeIaeTcsl IeIaTh HaAIMCH MEJIOM, KapaHIalloM WIIA YepHIIIAMH.
Henb3sst 3arpoMoskaare pabouee MecTo MpUOOpPaMH U anmapaTaMu, KOTOPbIE HE HCIIOB3YIOTCS B
nabopaTopHOil paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U AP. IPEIMETHI.

18. K cnemyromemMy 3aHATHIO KaXABIH CTYACHT JOJDKEH COCTaBUTh OTYET IO
peaplayIel JabopaTopHoit paboTe B COOTBETCTBUH C YCTAHOBJIEHHOM (OPMOiA.

Crpykrypa 1 dhopMma oTdera 0 1adopaTopHoOil pabore
B oTuere 00s3aTenbHO MODKHBI OBITH OTpPaKEHBI cleayrolue pasnenbl: «Haspanwey»

«enp pabots», «Conepxanue paboTbl», «CXeMbl UCHBITAaHUN», «Pe3ynpTaThl M3MEpeHU U
BBIYUCIICHUI», «AHAIN3 MOJTYYEHHBIX XapaKTEPUCTHK M KpaTKUe BHIBOJBI». B cocraB ordera
MOTYT OBITh BKJIIOUEHBI JPyTHe€ pas3felibl, KOTOpPbIE YUHUTHIBAIOT CIEHU(HUKY BBITOIHAEMON
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nabopaTopHO# paboThI ((HOTO IKCIIEPUMEHTOB, MPOTPAaMMHBINA KO U Ap.). HeoOXxomumpie cXembl,
PUCYHKH W TpapUKd MOXKHO HYEPTHTHh KapaHIAIIoOM JHOO C HMCIOIh30BAHUEM CICIMATBHBIX
MPOrPaMMHBIX TPOAYKTOB Ha MIEPCOHATLHOM KOMITBIOTEPE.

TpeboBanusa Kk 0hOPMIIEHHIO OTYETA O JIAOopaTOpHOU padboTe
Pe3ynbpTaThl BBIOJHEHHBIX J1a00paTOPHBIX pabOT, OPOPMIISIIOTCS B BHAC OTYETa IO

onHOMY 00pa3siy. OT4eT MUIIYT C OJTHOM CTOPOHBI TucTa Gopmara A4 (pazmepom 210%297 mm).

OCHOBHBIE HaAIIMCH BBIIIOJIIHAOT B COOTBETCTBUU C FOCCTaH,I[apTOM.

Bce BbInoHEHHBIE U TIOAMCAHHBIC PYKOBOJUTEIEM OTUETHI MO JTaOOpaTOPHBIM paboTam
CKJIQ/IBIBAIOT B JIOTHYECKOW TMOCIEA0BATEIHHOCTH U OpomrtopyroT. [Ipu GoibIioM KOIMYeCcTBE
cTpanuil (0ojiee NECSATH) COCTaBISIFOT COACP)KaHHWE OTYEeTa, KOTOPBIH pa3MelaloT B albOoMe
MOCJIe TUTYJIBHOTO JIUCTA. TUTYNBHBINA JTUCT JOJDKEH MMETh HAAMKCh «KypHan mabopaTopHBIX
pabot (oTueThl)» ¢ haMuIIMeld pyKOBOAUTENS (TIPETo1aBaTelb) U UCIIOJIHUTENS (CTYICHT).

11.3. Mertoauueckue ykazaHus JUIsl OOyYarOIIMXCs MO MPOXOXKICHUIO CAMOCTOSITEIHHOMN
paboTsl

B Xxo/1e BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, O0YYAIOIIUIICS BBIMOJIHAET PadOTy 1O
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEIOAaBaTelisi, HO 06e3 ero HermocpeaCTBEHHOTO
YYaCTHS.

B mporiecce BBIIOTHEHUSI CaMOCTOSITEIBLHON paboOThI, y 00ydaromerocss popMUpyeTCs
nenecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HAaBBIKM B YCBOCHHHU W CHCTCMATH3ALIUA HpI/IO6pCTaCMI)IX 3HaHHI>'I, o0ecrieunBaeT BBICOKUHA
YPOBEHb YCIEBAGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH TIOBBINICHHS
Ipo(heCcCHOHAIBHOTO YPOBHS.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITEIIBHYKO — paboTy
00yyJaroumxcsi, siBJSI0TCS:

— y4eOHO-METOANYECKUI MaTepual Mo AUCLUILINHE.

11.4. Metoauueckue yKazaHusl JUIsi OOy4arolMXcs IO MPOXOXKICHUIO TEKYILEro
KOHTPOJISI yCIIEBAEMOCTHU

Texkymuil KOHTpPOJIb YCHEBAEMOCTHM NIPEIyCMaTpPUBACT KOHTPOJIb KayecTBAa 3HAHUU
00yyaroImuxcs, OCyLIECTBISEMOrO B TEYEHUE CEeMecTpa C ILIeJbl0 OLEHMBAHUS X0Jla OCBOEHUS
JTUCIUIUIAHBI.

Cucrema OLEHOK IpU MPOBEIECHUU INPOMEKYTOYHOW AaTTeCTAalMU OCYLIECTBIIAECTCS B
cooTBeTCTBUU ¢ TpeboBaHusMu [lonoxenuit «O TekymeM KOHTpOJE YCIEBAEMOCTH U
OPOMEXYTOUHOW arrectauuu cTyaeHToB ['YAII, oOyuarommuxcs MO NporpaMmbl BBICIIETO
obpazoBanus» u «O MOIYJbHO-PEUTHHTOBOM CHCTEME OIICHKM KadyecTBa y4eOHOW pPaOOThI
ctyneHtoB B 'Y AID».

[IpoBeneHue TEKyIIero KOHTPOJIS YCHEBAEMOCTH OCYLIECTBIISIETCS C IOMOIIBIO TECTOB,
npuBeJeHHbIX B Tabnuie 18. OneHnBaHue TEKYIIEro KOHTPOJIS YCIEBAeMOCTH OLIEHHBAETCS 110
cucteme 3auet/ He 3aueT. [1o0KUTenbHBIA pe3yabTaT TEKYIIETr0 KOHTPOJS YCIEBAEMOCTH JAeT
CTYACHTY JOTIOJIHUTEIbHBIN OaJlT MPH MPOBEACHUH MPOMEKYTOYHOMN aTTeCTalluu.

11.5. Metoauueckue ykazaHus Ui OOYYarOIIUXCS MO MPOXOXKJACHUIO MPOMEKYTOTHOM
aTTecTauu

[MpomexxyTounass  arrecraiss  OOydyarONIMXCs  MPEAyCMaTpUBAcT  OLICHUBAHHE
HpOMe)KYTOqHBIX 1 OKOHYATCJIIBHBIX peSy.]'II)TaTOB 06y‘-IeHI/ISI 10 JUCIIUIIJINHE. OHa BKJIFOYACT B
ceOs:

— D9K3aMeH — ¢opMma OICHKH 3HAHH, MOJYYCHHBIX OOYYaIOUIMMCS B TPOIECCe
W3y4YeHUs BCEH AMCITUIUIMHBI UM €€ YacTH, HAaBBIKOB CAaMOCTOSITEIFHOW paOOThI, CIIOCOOHOCTH
OPUMEHATh HMX JIUIS PEHICHUS TNPAaKTUYEeCKUX 3a/1ad. DK3aMeH, KaK TpaBUIIO, TMPOBOIMTCS B
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MeproJ; SK3aMEHAIMOHHOM CECCHUM M 3aBEPIIACTCS aTTECTAIMOHHON OIIEHKOW «OTIUYHOY,
«XOPOLLOY, «YIOBIETBOPUTEIHHOY, «HEYIOBIECTBOPUTEIILHOY.

Cucrema OLEHOK IpPU MPOBEACHUM MPOMEKYTOYHOM aTTECTallMd OCYIIECTBISAETCA B
cooTBeTcTBUU C TpeboBanusimu Ilomoxkennit «O TekylieM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEKYTOUYHOU aTtTecTaruu cTyaeHToB ['YAII, oOywaromuxcss mo IporpamMMmbl BBICIIETO
obpazoBanus» U «O MOAYIHHO-PESUTHHIOBOW CHCTEME OIICHKH KadecTBa ydeOHOU paboTh
ctyaeHToB B 'Y AIDy.

[IpomexxyTouHast arrecTtanusi OLIEHMBAETCS MO pe3yjibTaTaM TEKYyIIEro KOHTPOJIS
ycrneBaeMocTu. B ciyuae, eciu CTyJIEHT M0 YBaXHUTEIbHOW MPUYUHE HE BBINOJIHUI TPEeOOBaHUS
TEKYIIEro KOHTPOJsS, €My MPEIOCTaBIsETCS BO3MOXKHOCTh ClIaTh 3aJ0DKEHHOCTH IO
nponyueHHbIM TeMaMm. @opma npoBeieHNs MPOMEXYTOYHOM aTTECTALMKU — IUCbMEHHAs!.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit

23




