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AHHOTaUs

JucuumnuHa «DJIeKTPUUYEeCKHe U 3JEKTPOHHBIE alaparbl» BXOAUT B 00pa30BaTEIbHYIO
porpaMMy BBICIHIETO 00pa30BaHUsl — MporpamMMmy OakajaBpuaTa 10 HalpaBJIEHUIO MOATOTOBKU
13.03.02 «DnekTpolsHepreTika M IEKTPOTEXHHUKAy HampaBlieHHOCTH «lludpoBas sHEpreTHKay.
Juctummaa peanu3yercs kadempoid «No32y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

OIIK-4 «CrocobeH HCIIONB30BaTh METOBl AHAIM3a U MOJACIHPOBAHUS DICKTPUUECKUX
Henei v AMeKTPUYECKUX MaIIHH)

ConepxaHue AUCHUILUIUHBI OXBATHIBAET KPYr BOIMPOCOB, CBA3AHHBIX C Pa3pabOTKO,
UCCJIEIOBAaHUEM U IPUMEHEHUEM JIEKTPUUECKHUX U DJIEKTPOHHBIX allapaTos.

[IperonaBanre MUCHMIUIMHBI TPEIyCMaTpUBaeT cleayromue (OpMbl OpraHU3aud
yueOHOro Impoliecca: JEeKIIH, J1adopaTopHble paboThl, CAMOCTOSITENbHAs padoTa 00y4aroIIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS AMCIMILIUHBI COCTaBIsieT 3 3adeTHhIX eawHmibl, 108
YacoB.

SA3bIK 00y4YeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[lenpro MUCHMIUIMHBI SBISIETCS TOJTOTOBKA CTYJEHTOB B OOJACTH JJIEKTPUYECKUX H
AJIEKTPOHHBIX aNMapaToB OOIEMPOMBIIIIICHHOTO, CYJJOBOIO U a3POKOCMHYECKOT0 MPUMEHEHUS,
JaTh CTYJCHTAM TEOPETUYECKUE TPEICTABICHUS M TMPAKTUYCCKUE HABBIKH IO YCTPOWCTBY,
BBIOOPY M MCCIIEIOBAHUIO ANEKTPUUYECKUX U AJIIEKTPOHHBIX aIllapaToB.

1.2. JlucummninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETSHIMSIMU WM WX YacTaMu. KoMneTeHIMy U MHAWKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuie 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMI ¥ HHAUKATOPOB UX JTOCTHIKCHUS

Kon u
Kareropus (rpynna) Kon n HauMeHoBaHME HHAUKATOpa
HauMEHOBaHUE
KOMIIETEHIIUH JOCTHO)KEHUS] KOMITETEeHLIUU
KOMIETEHIINH
OIIK-4 Cnocoben
UCIIOJIb30BaTh

METO/IbI aHAJIM3a U
O6menpodeccuoHaIbHbBIE | MOACIUPOBAHUS
KOMIIETEHIIUHA ANMEKTPUUECKUX
nemne u
ANEKTPUUECKUX
MalIlliH

OIIK-4./1.6 npumeHnseTr 3HaHug QyHKIUN 1
OCHOBHBIX XapaKTEPUCTHUK IEKTPUUIECCKUX U
AIIEKTPOHHBIX aIIapaToB

2. Mecro nucuurnHbl B cTpykType OI1

JlucuumimHa MOXKeT 0a3upoOBaTHCS HA 3HAHUSX, paHee MPUOOPETCHHBIX 00yJaIONTUMUCS
IIPU U3YYECHHUH CIIEYIOUIUX TUCIUIUINH:

— «Maremarnka. MareMaTUdeCKHN aHATIN3;

— «Maremaruka. JuddepeHnansuple ypaBHEHUS,;

— «Dusukaw;

— «TeopeTnyeckass MEXaHUKA,

— «DJIEKTPOTEXHUKAY;

— «CuyoBas 3JI€KTPOHHUKA.

3HaHUA, TOJIyYCHHbIE NpPU M3YYEHHHM MarTepuaja JaHHOW JIUCUUIIIMHBI, MMEKOT Kak
CaMOCTOSITEJIbHOE 3HAUYCHHE, TaK U MOTYT MCIIOJIb30BaThCS MPU N3YYEHUU APYTUX TUCIUTIINH:

— «DJIEKTPUYESCKHI IPUBOIY,

— «DHepreTUYecKue CUCTEMEI B CETH Y,

— «KoHCcTpyHupoBaHHE, pacyeT W NPOCKTHPOBAHUE  DJIICKTPOMEXAHHYECCKUX H
3JIEKTPOIHEPIreTUUYECKUX YCTPOHCTBY,

— «HakonuTenn SHEPTUNY.

3. O0beM U TPYJA0EeMKOCTb JUCIUIUIUHBI
Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUIIMHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCITUILITUHBI

TpynoeMKocCTh 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
Ne7




1 2 3

Oowan mpyooemKocmp oucCyunIUHb, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHhuie 3aHamus, BCEro 4ac. 16 16
B TOM YHCJIC:

nexiuu (JI), (dac) 8 8

npakTtuueckue/cemunapckue 3ansatus  (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 8 8

KypcoBoii mpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 9 9
Camocmosmenvnas paboma, Bcero (4ac) 83 83
Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3au, OK3. OK3.
DK3.%*%*)

*x

IIpumeuanue: xkaHaumaTCKUil Sk3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieliaM M BHJIaM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasznensl, TeMBI TUCITATIIINHBI Texamu | 113 (C3) AP KII CPC
’ (dac) (qac) (qac) (dac) (qac)
Cemectp 7

Paznen 1. DnekTpoMexaHudeckue anmaparsl
Tema 1.1. OcHoBHblE (U3HYECKHE SIBICHUS B
JIEKTPUUECKUX alraparax.

Tema 1.2. OcHOBHBIE D3JEKTPUYECKHE U
IIEKTPOMEXAHNYECKUE IIPOLIECCHI B 4 4 41
AIIEKTPUUYECKUX aTIiapaTax.

Tema 1.3. DOiekTpoMeXaHMYECKHE aIIapaThl
ABTOMATHKH W PACHpPEACTUTEIbHBIX YCTPOMHCTB
HU3KOTO HaIPSKEHMSL.

Paznen 2. CunoBble 3J1€KTPOHHBIE alapaThbl
Tema 2.1. CunoBble 2JEKTPOHHBIE KIIFOYH.

Tema  2.2. IlaccuBHbIE = KOMIIOHEHTBI U
OXJIaJIUTEIIH CUJIOBBIX 3JIEKTPOHHBIX MPHUOOPOB. 4 4 42
Tema 2.3. Cucrembl ympaBi€HUS CHIOBBIMU
3JIEKTPOHHBIMU arnapaTamu

Tema 2.4. 'uGpuiHble 2NeKTpUYECKUE annapaThl

HUroro B cemectpe: 8 8 83

Hroro 8 0 8 0 83

[IpakTnueckass MOATOTOBKA 3aKJIOYaeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
Oo0y4arolMMHUCST  OINpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;ymien
poeCCHOHATBHOM 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3/iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.
Tabnuna 4 — ConeprkaHue pa3aeyoB U TeM JEKIIMOHHOTO [TUKIIa
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Howmep pasznena

HaszBanue u conep:xkanue pa3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1

OcHoBHbIE (M3UYECKUE SBJICHUS B DJICKTPUUYCCKUX alaparax.
TerutoBble ABIEHUSA B JIEKTPUUYECKUX annaparax; cTouHuKu
TEIJIOTHI B AJICKTPUYECKUX anmaparax; CrocoOs
pacrpoCTpaHEHUS TEIJIOTHI: TEMIONPOBOIHOCTh, KOHBEKLIUS U
n3ny4yeHue; HarpeB 371eMEHTOB 2JIEKTPUUYECKHUX alllapaToB B
YCTaHOBUBIIUXCS U MIEPEXOIHBIX PEKUMaX; ATnadaTuIecKuit
PEXKUM HarpeBa U TEpMUUYECKasi CTOMKOCTh AJIEKTPUUECKUX
anmnapaToB. OCHOBHBIE 3JIEKTPUUYECKUE U FIEKTPOMEXAHUUECKUE
MPOIECCHI B AJICKTPUUECKUX armnaparax. JJIEeKTPOJUHAMUYECKIE
cwitbl. OOBEMHBIC AJICKTPOIUHAMUYCCKUE CHITBI U CUITHI,
JIEHCTBYIOIINE HA OECKOHEYHO TOHKHE IMPOBOTHUKH.
DHepPreTUYeCKuii METO/1 ONPEACIICHUS SJEKTPOAMHAMUYECKUX
cui. Cuiel B cucteMax ¢ (heppOMarHuTHBIMU TEIaMHU.
KonrTaktHbie siBneHus; Kommyranus 3J€eKTPUUECKHUX LIETIEH;
DneKkTpuyecKas Iyra B KOHTaKTaxX 3JIEKTPUUYECKUX aIlapaToB.
DIIeKTpOMEXaHUYECKHE arlapaThl aBTOMATUKHU U
pacupenenuTeNbHbIX YCTPOMCTB HU3KOIO HAIIPSKEHUS.
DJNIeKTPOMarHuThl: MarHUTHBIE CUCTEMBI SJIEKTPOMArHUTOB
MOCTOSIHHOTO TOKA. DJICKTPOMArHUThl IEPEMEHHOTO TOKA.
JlnHamMuKa BKJIFOUEHHUS U BBIKIIFOUEHUS AJIEKTPOMArHUTOB.
DNeKTpOMarHuTHBIE peie, KOHTAKTOPHI, ITyCKAaTeNn. ATapaThl
3alIUThI: TEMJIOBBIE PEJIC, ABTOMATUYECKUE BBIKJIKOYATEIH,
MIJIABKUE MPEIOXPAHUTENH.

CunoBble A5IeKTpOHHBIE KiTF0uH. [101yrpoBOIHUKOBBIE IPUOOPHI
CUJIOBOH 31eKTpOHUKH; CTaTUYECKUE U TUHAMUYECKHE PEKUMbI
paboTHI TOTYIPOBOTHUKOBEIX Kirtouei; O6macTi 6e30macHou
paboThI U 3alIUTa MOJIYIPOBOIHUKOBLIX KITtouell (cHabOepHbIe
LENH, OTPAaHUYNTENN HaNpspKeHus ). [laccuBHBIE KOMITOHEHTHI U
OXJIaJIUTEIIH CUIIOBBIX 3JEKTPOHHBIX prOopoB: KonaeHcaTopsr;
PE3UCTOPBI; MArHUTHBIE 3JIEMEHTHI (TpaHCHOPMATOPHL,
npoccenn); Oxnanutenu. CucTeMbl YIPaBISCHHUS CUIOBBIMU
AIIEKTPOHHBIMU armapartamu JlpaiiBepsr; ONTOAIEKTPOHHBIE
npuOopsl MUKPOCXEMBI CUCTEM YIPABJIEHUS CUJIOBBIMU

KJIroyamMu [ 'ubpuHbIe 2JIEKTpUUECKHE arnmaparhbl

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

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

N3 nux Ne
Ne | Tems! npaktnueckux | @opMbl MPaKTHUYECKUX | TpPYyJOEMKOCTh, |IPAKTHYECKOH |pa3nena
n/m 3aHATUN 3aHATUH (uac) MOATOTOBKH, |AUCIUI

(gac) JIMHBI

Y4eOHBIM MJIaHOM HE PEAYCMOTPEHO

Bcero

4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.

Tabnuua 6 — JIaGopaTopHble 3aHATHS U UX TPYIOEMKOCTb
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W3 Hux Ne
Ne HaunmenoBanue mabopaTopHbIx paboT TpynOEMKOCTS, | PAKTHUCCKOH | pasaena
/o (dac) MOJATOTOBKH, | JMCIIHII
(dac) JIMHBI
Cemectp 7
1 | HccrnenoBaHue TEIIOBOIO peXuMa KaTyLIKU 2 1
3JICKTPOMArHUTa MPU KPaTKOBPEMEHHOM U
MMOBTOPHO KPATKOBPEMEHHOM PEIKUME
2 HccnenoBanne KOHTAKTHBIX COEIUHEHUNA 1 1
3 CHsATHE TATOBOM XapaKTEpUCTUKU 1 1
3JICKTPOMAarHuTa
4 UccnenoBanue HEpeBEPCUBHOM CXEMBbI 2 2
YIPABJICHHUS aCHHXPOHHBIM JIBUTATEIIEM
5 HccnenoBanue MUKPOIPOILIECCOPHOTO 2 2
TepMUHAJIA JJI YIPABICHUS U 3alTUTHI
ACMHXPOHHOTO JIBUTATEJIS
Bcero 8

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOW PabOTHI

V4eOHBIM IJIAaHOM HE MpeaAyCMOTPCHO

4.6. CamocrosTenbHas paboTa 00y4armuxcs
Buner caMmocTosiTenbHON pabOTHI B €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.
Tabnuua 7 — Bujsl caMoCTOsATENIbHOM Pa0OTHI U €€ TPYIOEMKOCTh

N Bcero, | Cemectp 7,
Bua camocrositensHOM paboTh
yac yac
1 2 3
N3yueHne TeopeTHyecKoro Marepuasia
53 53
nucuurnael (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jomamraee 3amganue (/13)
KonTponbusie pabotsl 3a0uHnKOB (KP3) 10 10
IToaroroBka K mMpoMeXyTOYHOU
10 10
atrectauuu (I1A)
Bcero: 83 83

5. [lepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOMIMXCS IO TUCITUTUINHE (MOIYITIO)

Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHON paboThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHb MeYaTHBIX U DJEKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUMN

HIudp/
URL agpec

bubnuorpapuyeckas ccpuika

Komiuectso 3k3eMInIsipoB B
oubnmiorexe
(KpoMe 2JIEKTPOHHBIX IK3EMILUTSIPOB)




ITon penakuueii FO.K. Po3zanosa. -
DJEeKTPUYECKUE U FJIEKTPOHHBIC allaparsbl.
Mocksa, Uadopmanextpo, 2001.

b.D. ®puaman. DneKTpoMarHuTHOE IMOJIE B 80
npoBogHuKax. Tekcrt neknuid. CaHKT-
[TerepOypr, 'VAII, 2011

b.D. ®punman. DnekTpoAMHAMUYECKHE 80
cuibl. Texer nekuuii. Cankt-IletepOypr,

I'VAIL 2011.

B.D. ®puaman. DnexTpudyeckue u 80

3JIEKTPOHHBIE annapatel. MeToauueckue
ykazanus. Cankr-IlerepOypr, 'YAII, 2009

b.2. ®punman, C.B. Conensiit, O.5 60
Counenas, E.B. EBceeB. DnekTpuueckue
anmapaTbl. MeTonuecKkue yka3aHus K

BBITIOJIHEHHIO JIa00paTopHbIX padboT Ne 1 - 15.
Cankr-IlerepOypr, I'VAII, 2015

7. IlepeyeHb IMEKTPOHHBIX 00Opa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJICeKOMMYHUKAaMOHHONW ceTu «MHTepHeT», HEOOXOOMMBIX MJii OCBOCHHS JUCIHUILIAHBI
npuBezeH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OO0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumenoBanue

He npenycmoTrpeno

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpoOrpaMMHOr0 0OeCHeueHHs, HCIOJIb3YEMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoLEcca M0 AUCLHUIINHE.
[lepedyeHp uConb3yeMOro NporpaMMHOro odbecredeHus npejacrasieH B Taduuue 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

No /1t HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE

[Tepeuens WCHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJICTABICH B
Tabmmuie 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmorpeno




9. MarepuanbHO-TeXHUYeCKast 6a3a
CocraB MaTepHaIbHO-TEXHUYECKONW 0a3bl, HEOOXOAMMOM JUIsi  OCYIIECTBIICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUTUIHHE, IPEICTaBIeH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | MynpTuMenuiiHas JeKIUOHHAS Ay TUTOPUS 21-18; 21-21
2 | CnenmanusupoBanHas aboparopus «Hazanue» 31-05

10. Omnenounble CpencTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OICHOYHBIX CpPEACTB I NPOBEICHUS TMPOMEKYTOUHOH aTTeCTaluu
00ydJaronuxcs mo IMCUUILIMHE TTpUBeIeH B Tadbmuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl TPOBEACHHUSI POMEKYTOYHON aTTeCTaIllun

Bup HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
[lepeueHb KOHTPOJILHBIX PAOOT.

10.2. B kayectBe KpUTEpUEB OIECHKH YpOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHue cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga  MOAYJBHO-PEHTHMHIOBOM  CHUCTEMbl  YHHUBEpCUTETa,  IpaBHiIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

Xapakreprctuka chOpMUPOBAHHBIX KOMITCTEHITNI
5-0ayuipHad mIKaia paKIep (bopup

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa;

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

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOM W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO TPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJo 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
MO0 CYIIECTBY W3JaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEpaTypHl;

— HE J0IMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIE€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMOMN CIICIIMAIM3UPOBAHHBIX TTOHSITHI.

«XOPOIIIO)»
«3aYTEHO»

— o0yyarouuiicss YCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYLIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYPBI;
«Yy/IOBJIETBOPUTENILHOY» | — JIOMYCKAaeT HEeCYIECTBEHHbIE OIIUOKHA U HETOYHOCTH;

«GauTEHO» — UCTIBITHIBAECT 3aTPYJHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HAHUI
HaIpaBJICHUS;
— cnabo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHS;
— 3aTpynHsieTcs: B GOPMYJIUPOBAHUH BBHIBOJOB M 0000IICHUH;
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— YaCTHUYHO BJIAJIEET CUCTEMOM CIIEIIUATU3UPOBAHHBIX OHATUH.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

— o0ydJaroIuiicss HEe YCBOWJI 3HAUUTENBHOH YacTH IMPOrpaMMHOIO
MarepHana;

— JIONTyCKaeT  CYIICCTBCHHBIC  OIMMOKM WM  HETOYHOCTH  IPH
pPaccMOTPEHHH MPOOIIEM B KOHKPETHOM HaIPaBICHUM;

— HCTIBITHIBACT TPYIHOCTH B IPAKTUYECKOM MPUMEHCHUH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh HAy4YHbIC TIOJI0KCHUS,

— He (JOPMYIHPYET BHIBOAOB U 0000IICHHIA.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTePUAIIBI.
Bompocsr 1uist 5k3amMeHa npeacTaBieHsl B Tadbnume 15.

Tabmuna 15 — Bonpocs! 1 sk3amMeHa

Ne i/t

Kon

HepequL BOIIPOCOB IJIA OK3aMCHaA
HHIWKaTOopa

8.

9.

1. Dnexrpuueckue anmnapatsl. Onpenenenue, knaccupukanus | OIIK-4.1.6
2. [IpOHUKHOBEHHE OJTHOMEPHOTI'0 JIEKTPOMArHUTHOI'O MOJIS B
MIPOBOAsAIIEEe MOJynpocTpaHcTBO. OrmpeneneHue TepMUHA
"rybuna ckuH-cios". JInHeiHast I0THOCTh TOKa

3. Pe3ko-BrIpaskeHHBIN TOBEPXHOCTHBIN A(P(PEKT U UACaTbHBIH
MOBEPXHOCTHBIH 3P GEKT B MPOBOAHUKAX CIONKHOH (OPMBI.
[Tone nuHEWHOro mNpPOBOJA C€ TOKOM OKOJIO HJCAIBHO
MPOBOAsAIIEH moMymIockocTu. D dexT 0ar3octu

4. VcTOYHMKM TEIUIOTBI B DJIEKTPUYECKUX AalmapaTax.
Koadpdumuent mnoBepxHoctHOro »sddekra, kodhduimeHt
omm3ocTt, KO3(PGUIHUEHT 100aBOYHBIX moTeph. [loTepu B
MarHMTO-TIpPOBOJAX.

5. IIpobnempl TEMIOBBIX MOTEPDH B AIEKTPUUECKUX allaparax.
Iyt yMeHbBIIEHNST MOIHOCTH HCTOYHUKOB TEIUIOTHI

6. TermmomnpoBoxHoCTh. ['MMoTe3a @ypre M BHIBOJ ypaBHEHHS
pacnpoCTpaHEHHUsl TeIla B IUIOCKOM CTEHKE, pa3AeisArolei
JIBE€ Cpelibl C pa3HOU TemIepaTypoi

7. Konseknus. TerioBoe uzinydeHue. YnpolieHHas Gpopmyna
HproroHa g sSBIEHHM  KOHBEKUMH W HU3JyYCHUS.
Koapduuuent rtemnooraaun. Beibop cedeHuss NpoBOJHUKA
JUIS JUIMTETIBHOTO PeXXKUMa padOoTHI.

Harpes mwmmnapuueckoil karymku. OrnpeneneHue
pacnpeziesieHus: TEMIEPaTyphl 0 CEYEHHUIO KaTyIIKU C yY€TOM
TEIUIONPOBOJHOCTY  3aMEIIAIOIIEro  Telna  KaTylKu |
TEIJIO0T/IaYH C HapYKHOW MOBEPXHOCTH KaTYILIKH.

HarpeB oanexkTpuueckux amnmapaTtoB B IEPEXOAHBIX
pexxumax. [IoBTOpHO KpaTKOBpEeMEHHBIN PEKUM PaOOTHI.

10. Tepmuueckast CTOWKOCTb HJIEKTPUYECKHX aIlllapaToB.
Anmnabaruyeckuil pexxum Harpesa. MHTerpan aeiicTBus Toka u
UHTErpanl NEeNCTBUS IJIOTHOCTHU TOKa. Kpussie
an11abaTUYeCKOro HarpeBa JAJisi IPOBOJAHUKOBBIX MaTEpPHAIOB
11. KouTakTHble siBIEHHs. TEpMHUHBI: PAacTBOp KOHTAKTa;
MPOBaJl KOHTAKTA; KaXyIIasicsi KOHTAKTHas MOBEPXHOCTH;
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MIOBEPXHOCTb, BOCIPUHMMAIOLIAsl yCWIHE; aib(a-TsTHA.
®opmya XoapMa Uil CONPOTUBIICHUS CTATUBAHUS

12. HarpeB koHTakTHOro nsTHa. HampspkeHue pa3msirueHus,
IUIABJICHUS U KUIIEHUS! KOHTAKTHBIX MaT€pHaIOB

13. DnekrpoauHamuyeckue Cwibl B KOHTakrax. Cuia
craruBatoero 3gpdexra. Kontypusie cuist

14. Pexxumbl pabOThl KOHTAKTOB. XapaKTep CHUTHAJIA IIPH
cpabaTplBaHWE  KOHTAaKTHOro  jgaryuka.  OTKiIIOueHHE
UIEKTPUUECKOW Lenu. YCIoBHs 00pa3oBaHUsA JyrOBOTO
paspsiga NpH pa3MbIKAHUM SJIEKTPUYECKOW Uenu. MeToabl
YMEHBILIEHUS MIEKTPUYECKON IPO3UH KOHTAKTOB

15. OObemMHBIE AIEKTpOAMHAMUYECKUE CHIIBL. OnpenencHue
NMEKTPOAMHAMUYECKOM CHJIBI II0 3HAYEHUSIM BEKTOPOB
MarHMTHOTO IIOJII HA TIOBEpXHOCTH Tena. JlaBineHue
MEKTPOAMHAMUYECKUX  CWJI  IPH  PE3KO-BBIPAKEHHOM
MOBEPXHOCTHOM 3(pdexTe

16. OHepreTu4ecKuii METOJ OIIpENEICHUS
JJEKTPOJMHAMHMYECKUX  Ccwl.  lIpumeHeHue  ypaBHEHUI
Jlarpanxka II-ro pona mius BbIBOJA YpAaBHEHUM JBHKCHUS
IIPOBOJAIIEIO TeNa IOJA ACHCTBUEM 3JIEKTPOAMHAMUYECKUX
cuil. Pa3psij koHIeHCaTOpa Ha PeIbCOTPOH.

17. DnexTpoauHaMUYeCKUEe CWIIbI, EHCTBYIOIIME HA OTPE3KU
0ECKOHEYHO TOHKHUX IPOBOJHUKOB C TOKOM B MarHUTHOM
nosie. 3akoH buo-Casapa-Jlamnaca. ¥Ycwins, neicTByromue Ha
napajuleJibHble IPOBOJHUKH, B3aUMHO MEPHEHIUKYISIPHbIE
IIPOBOJHMKHN, HAa TPaBEpCy, COEOUHSIOUIYIO Iapaljie/IbHbIC
IIPOBOJHUKH. Ycunue B BUTKE C TOKOM.
ONEeKTPOAUHAMUYECKHE CHJIBl MEXIy JABYMsS BUTKaMHU C
TOKOM, PpAacHOJIO)KEHHBIMU Ha OJHOH OCH U JIEKAIIUMH B
MapaJUIENIbHBIX IIJIOCKOCTSAX. YCWIME B MECTE€ H3MEHEHMS
CEUeHUs MPOBOJAHMKA

18. Cunbl B cucteme ¢ (GeppOMarHUTHBIMH HMPOBOJHUKAMH.
[IpenomiieHne NMHUIA BEKTOPOB CTATUYECKOTO MarHUTHOTO
IOJII Ha TpaHMIE JBYX Cpel C pa3jIMYHbIMM MarHUTHBIMH
MIPOHUIIAEMOCTAMHU. MeTox 3€epKalbHBIX OTPAKEHUU U1
pacuera MarHMUTHOTO IOJII B OKPECTHOCTH IINIOCKOW TPAHMIIBI
¢deppomarneruka. Cuiibl, 1€HCTBYIOIINE HA IPOBOJ C TOKOM H
BUTOK C TOKOM, pacIlOJIO)KEHHBbIE OKOJIO (PeppOMarHUTHOTO
noxynpoctpancTBa. PaboTa crampHOW — AyroracuTeIbHOM
PELIETKH JIEKTPUUECKOTO anmapara

19. OOmue 3aKOHBI KOMMYTAIIMH JJICKTPUICCKOW IICTIH.
WneanbHblil 3JIEKTPUYECKUM KW M €r0 BOJbTaMIIEpHas
XapaKTepUCTHKA. DHEPreTUYECKUue OLIEHKH MPH KOMMYTAlUU
aKTUBHOT'O COITPOTUBIIEHHS], EMKOCTH U HHIYKTUBHOCTH.

20. Bxurrouenue anekTpudeckoi R-L 1ienmu Ha OCTOSTHHOM H
IIEpEMEHHOM ToKe. OTKIIOYEHHE DSJIEKTPUYECKOM LEMu.
BoccranoBnenue HampspkeHUs TPU pa3MbIKAHUM UAEATBHOTO
KJIFOUa B IIETIH [TOCTOSIHHOT'O TOKa

21. OTkiarovYeHHe DJIEKTPUYECKOW IeNH  KOHTAKTHBIMU
anmnapatamu. CTaJuu IEKTPUYECKOro paspsaa B raze. Kpusas
[Tamena. Ctatuueckas BoJbTaMIepHasi XapaKTEPUCTHKA TyTH.
YcnoBue rameHus Iyru NOCTOSHHOTO Toka. OTKIIOYEHHE B
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menu mnepeMeHHoro Toka. CrocoObl  BO3ACHCTBUSA  Ha
AIEKTPUYECKYIO YTy B KOMMYTAIIMOHHBIX anmnaparax

22. DneKTpoMarHuThl. MarHuTHOE CONPOTHBIICHHE |
MarHuTHas IPOBOJUMOCTh Y4acTKa MAarHUTHOW IENU. 3aKOHbI
Kupxrodga mmsaT MarHuTHBIX 1eneil. Biusaue mOTOKOB
paccenBaHMs Ha MHIAYKTUBHOCTb B CTEPKHEBOM MarHUTHOU
cuctemMe. Pacuer WMHIYKTHBHOCTM KaTyIIKH OpPOHEBOTO
UAJTUHIPUYECKOTO  3JEKTPOMAarHuTa ¢ Y4e€TOM IOTOKOB
pacceuBaHus

23. DIeKTpOMarHuThHl MepeMeHHOro Toka. Biusaue pabouero
3a30pa Ha BEJIMYMHY TOKAa B KaTYyIIKE 3JICKTPOMAarHuTta
nepeMeHHoro Toka. llorepu B MarHUTONpPOBOJAX HU3-3a

rucrepesuca u BUXPEBbIX TOKOB. Bnusinue
KOPOTKO3aMKHYTOI'O BUTKa
24, Cuna TATH AIIEKTPOMArHuTa. Cratuueckast

XapaKkTEPUCTUKA JJIEKTPOMAarHUTa W METOJ €€ HU3MEPECHUS.
Cuiia TSI 3J€KTpOMarHuTa nepeMeHHoro Toka. [Ilpumenenue
KOPOTKO3aMKHYTOTO BHUTKA. CpaBHEHHE 3JIEKTPOMArHUTOB
MOCTOSIHHOT'O ¥ IEPEMEHHOT0 TOKA

25. Jlunamuka paOOTHI 3JIEKTPOMArHUTa MPH BKIIOYEHUU H
OTIIyCKaHUU DJIEKTPOMArHuTa. YCKOPEHHE U 3aMeJJICHUE
cpabaTblBaHUA W OTIIYCKaHUs DSJEKTpOMarHurta. JuHamuka
3JIEKTPOMArHUTa NEPEMEHHOTO TOKA

26. DneKTpoMexaHN4YeCKue pene. XapaKkTepucTUKu
YIIPaBICHUSA anmnaparoB penernHoro JICACTBUA.
Knaccudukanus pene no o01actu NIpuMEHEHHUs], 10 TPUHLIUAITY
JCHCTBHUS, MO BBIMOJHAEMBIM (GYHKIUAM. TepMUHBI: KOHTAKT-
JeTall,  KOHTAKTHBIM  3JIEMEHT,  KOHTAKTHBIM  y3el.
CoracoBanue TSATOBbIX U MEXaHUUYECKHX XapaKTEPUCTHUK pelie
27. DNeKTpOMarHuTHHIE pene. [TonsipuzoBaHHbIE
AJIEKTPOMArHUTHBIE pesie. MarHuToymnpaBisieMble KOHTAKThI
(repkoHBI) ¥ TepKOHOBBIE peie. 28 [lnaBkue mpeaoxpaHuTesu.
BpeMsTokoBbIe XapaKTEPUCTUKU TUIABKUX MPEIOXPAHUTEIICH.
Harpes miaBkoii BCTaBKU MPH KOPOTKOM 3aMblKaHUU. BBIOOD
MPEIOXPAHUTENS IO YCIOBUSM UTUTEIIBHOM 3KCIUTyaTalllH, 0
YCIIOBUIO MYCKa 3JEKTPUYECKOIrO JABUTATelNsd, MO YCIOBHIO
CEJIEKTUBHOT'O OTKJIFOUCHUS

29. AnmapaThl TEIUIOBOM U TEMIEPAaTypHOM  3alllUTHI.
TenmoBoe pene Toka. IlpumeHeHHE TO3UCTOPOB A
TEMIIEPaTyPHOH 3alIUTHl OOMOTOK AJIEKTPOABUTaTENeH

30. KoHTakTOpBI M MarHuTHBIC ITyckareu. OCHOBHEIC
TEXHUYECKUE MMapaMeTpbl KOHTaKTopa. Tsarosas u
MPOTUBOICUCTBYIOINIASI XaPAKTEPUCTUKU KOHTAKTOPA.
KoHTakTHO-IyroracuTeibHOE yCTPOHUCTBO C CUCTEMOM
MarHuTHOTO AyThs. [lapamiensHOe U moCIe0BaTENBHOE
BKJIIOYEHUE KATYIIKU MarHUTHOTO TYThsl.

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) s 3adera / qudd. 3adera

Ne i/t

[Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM HE IPEYyCMOTPEHO
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[lepeyeHp TeM [UIs KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BHIITOIHEHHS
} KypCOBOH paboThI

Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO

Bonpocel s mpoBeneHHS MPOMEXKYTOYHOM aTTECTAallMd B BHJIE TECTHPOBAHUS
MpeACTaBICHBI B Tabnwmie 18.
Tabmuna 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Kon

No /it [IpumepHbIil IepedeHb BOMPOCOB JIJIs1 TECTOB
WHJUKATOpa

He npenycmorpeno

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/mn IlepeueHb KOHTPOJIBHBIX PabOT

1 OrnpenenuTh TeIIOBYIO MOIIHOCTD, BBIACIISIONIYIOCS B MAarHUTOMPOBOJIE
ANIEKTPOMArHuTa, KaTyIIka KOTOPOro HaMOTaHa KPYTJIbIM IPOBOAOM auaMmerpoM d = 4
MM U umeeT 250 BUTKOB. MarHUTHOIIPOBO/I BBITIOJIHEH U3 JIMCTOBOU
ANEKTPOTEXHUYECKOM cTanu Mapku 1512, tonmuna nucta 6 = 0,5 mm. Koaddunuent
3anonHeHus MarautonpoBoja k3= 0,9. [Ipu noakmoYeHN: KaTyIIKU K UCTOYHUKY
MePEeMEHHOTO HanpspkeHus yacToThl f = 50 'l tutoTHOCTH TOKa cocTasiser j = 1,0
A/Mm2 . Pazmepsl MmarauTonpoBoaa a =b = 70 mm, H = 320 mm, B = 180 mm.

2 BBIUuCINTh TOMYCTUMYIO CHITY TOKA QIFOMUHUEBOTO TIPOBOJHHUKA KPYTJIOTO
nonepeyHoro ceyeHus quamerpom d = 40 MM, IOKPHITOTO ABYMsI CIOSMHU H3OJISALIMU:
cioeM Oymaru, TOJIUHA KOTOporo 81 =4 MM U C10eM JIaKOTKaHH, TOJIIIHHA KOTOPOTo
82 = 6 MmM. JlomycTuMas TeMiiepatypa HapyKHOH MOBEpXHOCTH n3omauuu v2 = 8§00C,
BHyTpeHHel noBepxHocTH L1 = 70 oC. TernonpoBogHOCTh U1t 6ymaru A1 =0,1
B1/(m-K), nns nakotkanu A2 = 0,2 Bt/(m-K)

3 Onpenenuts ycuiiue, ¢ KOTOPbIM KPYTJIbI MPOBOAHUK AJMHON | = 1 M 1 ¢ TokoMm [ =
1500 A mputsaruBaercs K peppoMarHUTHON CTEHKE, €CJIM OH HaXOJUTCS Ha YAAJICHUHU a
=20 cm. deppoMarHuTHas CTEHKA UMEET OECKOHEUHYIO MATHUTHYIO POHUIIAEMOCTb.
Huametp npoBoaHuKa 21 = 10 MM. BBIUNCINTB TaKkKe yCHUIIUE, CKUMAIOLIEE
IIPOBOTHUK

4 OmnpenenuTh 3HaYCHUE ICKTPOINHAMHYECKOTO YCHIIHSA, IEHCTBYIOMIETO Ha 1 M
KPYIJIOTO MPOBOJIHUKA, PACTIOJIOKEHHOT'0 BAOJIb (DePPOMAarHUTHON CTEHKH Ha
paccrosinuu 10 cMm OT Hee, eclii 0 MPOBOJHUKY NpoTekaeT Tok 10 kA

S BbricTpozeiicTByromuii anekTpomMaraut (puc. 5.20) ¢ pazmepamu a=30 mm, OH = 2,4
MM. Maraut Ha noctositHHoM Toke ipr MJIC paboueit oomotku F~2670 A .(N = 248, |
= 10,8 A) u pabouem 3a3ope OH co3maeT MarHUTHBINA ToTok @M = 8,5-10-4 BO u
pa3BUBAET ANEKTPOMArHUTHYIO cuiy P = 342 H. OnpenenuTs 4nciio BUTKOB,
HEO00XO0IMMOE TSI CO3IaHUsI TOr0 K€ MarHuTHoro rnmoroka ®m = 8,5-10-4 Bo
(aMIIUTYIHOE 3HAYEHUE) B CiIy4yae MUTaHUs OOMOTKHU MepeMEHHBIM TOKOM
HanpsbkerueM U = 220 B ¢ gactotoit f = 50 ['1y, a Taxke pa3BUBaeMy0 3TUM ITOTOKOM
AJIEKTPOMArHUTHYIO CUJTy M HAMarHWYMBAKOIINI TOK MpU TOM ke 3HadueHnu MJIC
0OMOTKH. MarHuTonpoBoj HabpaH U3 AMEKTPOTEXHUUEHCKOM CTallu ¢ KOAPPHUIIMEHTOM
3anonHenus ke = 0,93, skopb U CTON UMEIOT KBaJpaTHOE CEYEHHE CO CTOPOHOU
kBagpara a = 30 Mmm
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10.4. MeTtoauveckre  MaTepUaibl,  ONPEACNSIONUE  MPOLUEAYPHl  OICHUBAHUS
MHAUKATOPOB, XapaKTEepU3YIOLUX JTanbl (OPMHUPOBAHMS KOMIETEHLIMH, coaepxkarca B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY

IMPOBEACHUA TEKYLIEIO KOHTPOJIA YCIIEBACMOCTH U HpOMeH(YTOqHOﬁ aTTeCTaln o6yqafoumxc;1
I'VAIL

11. Meroaudeckue yKkazaHus Uik 00YJarOIINXCs IO OCBOCHUIO TUCITUTUIAHBI
enssMu OCBOCHMSI IUCHMIUIMHBI SIBJISIOTCSA: IOJTYYEHHUE CTYJASCHTAaMH HEOOXOIMMBIX
3HAHHUM O PA3JIMYHBIX BUIAX JIEKTPUUECKHX alaparax U TEOPETUUECKUX OCHOB UX MPUMEHEHHUS
B YCTAHOBKAaxX IPOMBIIIJICHHOCTA W 3JJEKTPOCTAHIUAX pPA3JIWYHOTO THIA, 3HAKOMCTBO C
OCHOBHBIMH THUIIAMU ¥ TIPUHITUTIAMH Pa0O0ThI SJICKTPUUECKUX aIapaToB.

11.1. Meroauueckue yKasaHHs A OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuana

OcCHOBHOE Ha3HAYCHME JICKLIIUOHHOIO MaTepuana — JIOTMYECKH CTPOHMHOE, CUCTEMHOE,
riyOoKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. Ha3HaueHue COBpEeMEHHOM JieKUuu B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TEME, 2 B OCBOCHHUH
dyHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAay4yHOro I103HAHMs, HOBEHIINX
JOCTUXKEHUIN HaydyHOW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW o0ylacTH 3HaHuUs, €€ MpoOJeMbl, JAAeT LEIbHOE NPEACTaBICHUE O AUCLUILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C APYTUMU JUCLUAIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LEJIEBOM YCTAHOBKON K KaKJOM KOHKPETHOU TEME;

— IOJIy4eHHE OIbITa TBOPYECKON pabOThI COBMECTHO C IIPENOIaBATEIIEM;

— pasBuTHEe TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TPEAMETYy W
CaMOCTOATEIBHOIO TBOPYECKOTO MBIIIJICHUS.

— MOsIBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YEHHE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTUS HAyKM U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuali (BBIACNSTH IJIaBHBIE MBICIU U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopmynupoBKax);

— TOJy4YeHHE TOYHOI'O OHMMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JlekuMOHHBI MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpAalMEd  CllaliloB U
MCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpU MPOBEIEHUU KOPOTKHX JHUCKYCCHUIl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK M0 JUCLUIUINHE.

CrpyKkTypa npe1ocTaBiIeHUs JEKIUOHHOIO MaTepuania:

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOIM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— IOJIy4€HHE OIbITa TBOPUECKOI padOThI COBMECTHO € IPENOJABATEIEM;

— pa3BuTHE NOPO(ECCHOHATBLHO—JENIOBBIX  KAadecTB, JIIOOBU K IMpeaMery |
CaMOCTOSATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOsBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YEHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKH U O
IIPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINeE TO/IbI;

— Hay4YUTCsl METOJWYEeCKH oOpalaThiBaTh MaTepHasl (BBIAENIATH TJIABHBIE MBICIH U
MOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

—  MOJy4YeHHE TOYHOTO MOHMMAHUS BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHHA.
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11.2. Meroauueckue ykazaHusi A OOYyYaloIUXCsS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BeImOMHEHHS J1a0OpPaTOPHBIX paboT oOOy4aromMiCsS [OJDKEH YIrIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHOW XapaKTEPUCTHUKOW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

Beinonnenue 51abopatopHbBIX paboOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBIL, OIpeNensieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIIeyOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— T[pHOOpeTeHHE HAaBBIKOB HCCIEIOBaHHMS IMPOIECCOB, SBICHUH U OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW JUCLUILINHBI;

— 3aKpeIUIeHHE, pPa3BUTHE W JICTAIM3alUs TEOPETHUECKUX 3HAHUM, MOJYyYCHHBIX Ha
JCKIHSIX;

— IOJIyuyeHHe HOBOM MH(OpMAIMK 10 N3y4aeMOH TUCHUIIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CaMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opysoBaHHEM U pUOOpamHu.

3ajanue ¥ TpeOOBaHUs K POBEJICHUIO JJaO0PAaTOPHBIX PaboT

1. [Ipuctynats k paboTe MOKHO TOJIBKO I10CJI€ O3HAKOMJIEHUS C paOOYUM MECTOM.

2. Ilepen cOopkoil cxem yOeaquTbes B TOM, YTO JIabopaTopHOE 000py10BaHUE OTKIIIOYEHO
OT UCTOYHUKA MTUTAHUS.

3. Ilepen BkiIrOUEHHUEM CXeMbl yOEAMTBCA B TOM, YTO BCS BKIIOYEHHAs B CXEMY
KOMMYTallMOHHas anmnaparypa (KHOIKH U Ap.) HAXOJUTCS B UCXOHOM IOJOKEHUH.

4. Ilpn BKIIOYEHHMH U B IPOLECCE PErYIMPOBAHUS CICAUTH 3a MOKA3aHUSAMH OCHOBHBIX
MU3MEPUTENBHBIX MPUOOPOB (I poBO ocumiorpad, MyJIbTUMETP U ApP.) CXEMBI.

5. B nporecce paboThl HE OCTABIATH O€3 MPUCMOTpa pabodee MeCTO, KOTOPOE HaXOIUTCS
10J1 HAIIPSDKEHUEM.

6. He kacaTbCcsi HEM30JIMPOBAHHBIX YacTeil MPUOOPOB U anmapaToB, KOTOPbIE HAXOJIATCS
MOJ1 HAIIPSKEHUEM.

7. K naGopaTOpHBIM 3aHATHUSAM JIOMYCKAIOTCS TOJIBKO T€ CTYJEHTHI, KOTOpPbIE YCBOMIIU
npaBuiia 6€30MacCHOCTH.

8. JIaGopatopHble pabOTHI BBIMOIHAIOTCS OpUTra ol CTyJJEHTOB B COCTaBE HE MEHEe JIBYX
YEJIOBEK.

9. Kaxnapllf CTylAeHT [JOJDKeH NOArOTOBUTbCS K JabopatopHoil paborte. [lpu
HEJ0CTATOYHOM MOJArOTOBKE CTYAEHT HE JIOITYCKAETCA K €€ BBIIIOJIHEHUIO.

10. CoOpanHas cxemMa M HamMCaHHas MporpaMma JOJDKHAa OBITh IpOBepeHa
IIPEnoaBaTesieM, KOTOPBIN ITOCIIE MPOBEPKHU JAET pa3peliCeHNEe Ha IIPOBEICHUE OIBITOB.

11. Ilepen BKIHOYEHHMEM CXEMBI CTYACHT, IPOM3BOJAIIMNA JaHHYIO ONEpALUIO, AOJDKEH
IpelynpeauTh YWIEHOB cBOoel Opuraas 00 3ToM (pazoit «HaunHaem skciepuMeHT».

12. Tlocne BKIIOYEHHUS CcXeMbl 0Oe3 3aluCH MOKa3aHW NPUOOPOB MpPOBEpSETCs
BO3MOXXHOCTh BBIIIOJIHEHUS 1a00paTOpHOIl pabOThl BO BCEM 33JaHHOM JMAaNa30HE M3MEHEHUs
XapaKTEepUCTHK U Moka3zaHUi. ToJbKO Mmociie 3Toro NpUCTynaroT K padoTe.

13. Pe3ynbrarthl M3MepeHHIl MO KaXJI0H XapaKTepUCTUKE JOKHBI OBITH MPOBEPEHBI
IpernoaaBaTesieM.

14. Bce mepexsiroueHHs B CXeME€ M €€ OKOHYaTelnbHas pa30opka MeNIaeTcsi TOJBKO C
paspelieHusi IpemnojgasaTenss. B cioyyae HEBEpHOCTH MOJYYEHHBIX JaHHBIX paboTta
IIepeeIIbIBACTCA.

15. Tocne nepekItoYeHus: cxema JJoJHKHA ObITh TPOBEPEHa MPENoAaBaTEeIeM.

16. B cinydyae BO3HMKHOBEHMsI aBapUWHON cuTyanuu (MOSIBICHUE JbIMa, 3araxa rapu,
HECBOMCTBEHHBIX 3BYKOB, MCKpPhl M Jp.) Ha paboyeM MecTe HEOOXOIUMO HEMEIJICHHO
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OTKJIFOYUTH CXEMY OT HAMPSHKEHHUS U COOOIUTH 00 3TOM COOBITUU TPETOAaBaTeNo 6e3 00X
U3MEHEeHHH B cxeMme. BMecTe ¢ mpenoaBareneM Hal0 HAWTH IPUYUHY aBapUU B YCTPAHUTH €€.

17. CryaeHt nomkeH OepekHO 00pamaThes ¢ MPeoCTaBIsIEMbIM €My 000pYIOBAaHUEM U
KOMITHFOTEPHON TEXHHUKOH, 3alPEIIaeTCsl 1eIaTh HAITUCH MEJIOM, KapaHIalloM WIH YepHHUIIAMH.
Henp3s 3arpomoxaate pabodee MECTO MPUOOpPAMH U anmapaTaMu, KOTOPbIe HE HCIIOIB3YIOTCS B
n1abopaTopHOil paboTe, OCTABIIATh HA HUX KHUTH, TETPAIHU U AP. IPEIAMETHI.

18. K crueayromeMy 3aHITHIO KaXKIbIM CTYACHT JIOJDKEH COCTaBUTh OTYET IO
npebIAyIIeH 1abopaTopHOl paboTe B COOTBETCTBUU C YCTaHOBICHHON OPMOIi.

Crpykrypa u hopma oTyeTa 0 1abopaTopHOM paboTe

B otuere 00s3aTeNbHO JODKHBI OBITH OTPAXKEHBI Clieayromue pasnenbl: «Ha3Banue»
«enp pabotery», «Conepxkanue paboThy, «CXeMbl UCHBITAaHUNY, «Pe3ynbTaThl U3MEpEeHUN U
BBIYHCIICHUI», «AHAIN3 MOJYYCHHBIX XapaKTEPUCTUK W KpaTKHe BBIBOJBI». B cocraB oruera
MOTYT OBITh BKJIIOYEHBI JPYrHe pas3felibl, KOTOPhIE YUYUTHIBAIOT CHEHU(UKY BBITOIHIEMOM
nabopatopHOit paboTHI ((HOTO IKCIIEPUMEHTOB, IPOTPAMMHBIN KO U Ap.). HeoOXoauMbIe cXeMBbl,
20 pucyHKH U rpauku MOXKHO YEPTUTh KapaHIAlIoM JHOO C HUCIIOJIb30BAHUEM CIIEIHUATIbHBIX
MIPOrpaMMHBIX MPOJAYKTOB Ha MEPCOHAIBHOM KOMITHIOTEPE.

TpeboBanus k oopMIICHHIO OTYETa O Ja00paTOPHOU paboTe

Pe3ynbrarhl BHINOTHEHHBIX J1a00paTOPHBIX padOT, OPOPMIISIIOTCS B BHUAE OTYETa IO
onHOMY 00pasiy. OTUeT MUIIYT C OJJHOM CTOPOHBI TucTa Gpopmara A4 (pazmepom 210%297 mm).
OcHOBHBIE HAJIUCH BBHINOJHSIIOT B COOTBETCTBHM C ['occtanmaptoM. Bce BhIMONHEHHBIE U
MOJNUCAaHHBIE PYKOBOJUTEIEM OTHYETHI 10 JIAOOPATOPHBIM PabOTaM CKJIAAbIBAIOT B JOTMYECKON
MoCNeA0BaTeNbHOCTH U OpomrtopyroT. Ilpu Gonbiiom konudecTBe crpaHul] (6osiee aecaTu)
COCTaBJISIIOT COJIEP’KaHUE OTYETa, KOTOPBIM pa3MeIlaloT B aJbOOME IOCJIE€ TUTYJIBHOIO JIMCTA.
TUTYIbHBIA JIMCT NOJDKEH HMeTh Haamuch <« KypHan abopaTOpHBIX paboT (OTYETHI)» C
bamunuel pykoBoauTENs (IPENOJaBaTENb) U UCIIOIHUTENS (CTYIEHT).

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCs MO MPOXOKACHUIO CAMOCTOSITEIHLHON
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITENIBHOM PabOThI, 00yJarONIUiCs BBIMOIHAET paboOTy 1O
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst 1Mo 3aoyHOM ¢opme O00ydeHus, caMoCTOsITeNIbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocs (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovyero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBbIKM B YCBOGHHWU U CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHWH, 0OeCreuyuBaeT BBICOKHIM
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKA IIOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaB/SIIOIIMMM ~ CAMOCTOSATEIBHYIO  paloTy
00yyaroImuxcsl, ABISIOTCS:

— y4eOHO-METOAMYECKUI MaTepHal Mo JUCIUIINHE;

— METOAMYECKHE YKa3aHWS IO BBITIOJHEHHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
1o 3a04HOU (hopme oOyueHus).

11.4. Metoauueckre yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJI YCIIEBAEMOCTHU

Texkymuil KOHTPOJb YCHEBAEMOCTH NPEIyCMaTpPUBAaET KOHTPOJb KayecTBa 3HAHUU
00y4aroImuxcsi, OCYIIECTBISIEMOIO B TEUEHUE CEMEeCTpa C IIeNbI0 OLEHMBAHUS XO0/a OCBOCHUS
JUCIUTUIAHBI.
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Cucrema OLEHOK IpU IPOBEIEHUU IPOMEKYTOUHON aTTECTAlMU OCYLIECTBIAETCS B
cooTBeTCTBUU ¢ TpeboBanmsmu [lomoxkennit «O TekymeM KOHTPOJE YCIIEBAEMOCTH U
OpOMEXyTOuHOU arrectauuu cryfaeHToB ['YAII, oOywaromuxcs TO NPOrpaMMbl BBICIIETO
oOpazoBanusi» u «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKM KadecTBa ydeOHOW paboThl
crynentoB B 'Y AIIy.

[IpoBeneHne TEKyIIEro KOHTPOJIA YCIEBAEMOCTH OCYILECTBISAETCS C IOMOIIBIO
BOIIPOCOB, MPUBEACHHBIX B Tabmuie 15. OneHuBaHWE TEKYIIETO KOHTPOJS YCIEBAEMOCTH
OLICHMBAeTCA MO cucreMe 3auer/ He 3aueT. [loMoKHUTEeNnbHBIN pe3yiabTaT TEKYIIEro KOHTPOJIS
yCIIEBaEMOCTH JIaeT CTYACHTY JOTOJIHUTENBHBIA Oail Npu NPOBEACHUHM NPOMEKYTOYHOU
aTTeCTalUu.

11.5. Meroauueckue ykazaHus i 00Y4arOLIUXCs M0 MPOXOXKAECHUIO MPOMEXYTOUYHOM
aTTecTaluuu

IIpomexxyrounass  arrectauuss  OoOy4yaroIIMXCsl  HpeJycMaTpuBaeT  OLIEHUBaHME
IIPOMEXYTOUHBIX U OKOHYATENIbHBIX PE3Yy/IbTATOB 00y4eHMs MO aucuuiuinHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — ¢opMma OIEHKM 3HAHHH, MOJYyYCHHBIX OOYdYalOmMMCS B IIpOIECcCe
U3y4eHHs BCel AMCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHONW paboThl, CHOCOOHOCTH
OPUMEHSATh MUX JUId PEIICHUs NPAKTUYECKUX 3ahad. DK3aMeH, Kak IMpPaBUJIO, MPOBOIUTCS B
IIEPUOJ HK3aMEHALlMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOpOILOY», «YAOBIETBOPUTEIBHO», «HEYAOBIETBOPUTEIILHOY.

Cucrema OLEHOK IpU IPOBEIECHUU INPOMEKYTOYHON aTTeCTAllMU OCYLIECTBIIAETCS B
cooTBeTcTBUM C TpeboBanusMu [lonoxxenuit «O TekyleM KOHTPOJE YCIEBAEMOCTH M
IPOMEXYTOUHOM arTecrauuu cTyAaeHToB ['YAII, oOydarommuxcs 1Mo mnporpamMmbsl BBICHIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTUHIOBONM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboTh
crynentoB B 'Y AIy.

IIpomexyTouHass aTrecTanus OLIEHHMBAETCA 10 pe3yibTaTaM TEKYIIEro KOHTPOJIA
ycrneBaemMocTu. B ciyuae, eciu CTYJEHT 10 yBa)XKUTEIbHOW MIPUYMHE HE BBINOJIHUI TPEOOBaHUs
TEKYIIEro KOHTPOJs, €My IPENOCTaBIsAETCS BO3MOXXHOCTb CHATh 3aJ0JDKEHHOCTH IIO
nponyuieHHeIM TeMaMm. dopma npoBeIeHNs POMEKYTOYHON aTTECTallMK — TUCbMEHHAs!.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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