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AHHOTaUs

JucuumnuHa «DJIeKTPUUYEeCKHe U 3JEKTPOHHBIE alaparbl» BXOAUT B 00pa30BaTEIbHYIO
porpaMMy BBICHIETO 00pa30BaHUsl — MporpamMMmy OakajaBpuaTa 10 HalpaBJICHUIO 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 HCIONB30BaTh 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 (OopMbl OpraHH3alHud
yueOHOro Impolecca: JEeKIIH, J1abopaTopHble paboThl, CAMOCTOsITeNbHAs pad0Ta 00y4arOIIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI 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 MUCHUIUIMHBI SBJISIETCS TOATOTOBKA CTYIEHTOB B OOJIACTH AJICKTPUYCCKUX H
3JICKTPOHHBIX aIMapaToB OOIIECITPOMBIIIICHHOTO, CYIOBOTO0 M a3POKOCMHUYECKOTO NMPUMEHEHHSI,
JaTh CTYJIEHTaM TEOPETHYECKUE MPEJICTABIICHUS U MPAKTUUYECKHUE HAaBBIKU MO YCTPOUCTBY,
BBIOOPY M HMCCJICIOBAHMIO AJICKTPUYECKUX W AJIEKTPOHHBIX amnmaparoB./[UCIMIUIMHA BXOIUT B
cocTaB 00s13aTeIBPHON YacTH 00pa30BaTEIbHOM MPOrpaMMbl BEICIIETo oOpa3oBanus (nainee — OI1
BO).

1.2. TlepeueHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUEHUS 0 JUCHIHUTUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMITETCHIIMAMU WJIM WX 4acTsAMU. KOMIIETeHIIMM ¥ WHIMKATOPBI UX JTOCTHKEHUS NPUBEIACHBI B
Tabmuie 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

Jucturnuna MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOIUMUCS
IIPU U3YYECHHUH CIIEYIOUIUX TUCIUIUINH:

— «Maremarnka. MareMaTUdeCKHN aHATIN3;

— «Maremaruka. JuddepeHnansuple ypaBHEHUS,;

— «Dusukaw;

— «TeopeTnueckas MEXaHHUKA,

— «DJIEKTPOTEXHUKAY;

— «CHIIoBas dJICKTPOHUKAY.

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

— «QIEeKTPUYCCKHN IPUBOIY,

— «DHEPreTUYCCKHUE CUCTEMBI U CETH;

— «KoHCTpyMpoBaHHE, pacyeT M MPOCKTHPOBAHHME  DICKTPOMEXAHHUYCCKHX U
DJCKTPOSHEPIeTHUSCKUX YCTPOHCTBY,

— «HakonuTeau SHEPIrHn.

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 TUCIUIIITMHBI

TpynoeMKocCTh 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
Ne6




1 2 3

Oowan mpyooemKocmp oucCyunIUHb, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHnuie 3anamus, BCEro vac. ol ol
B TOM YHCIIC:

nexiuu (JI), (dac) 34 34

npakTtuueckue/cemunapckue 3ansatus  (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

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

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 21 21
Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3auver, sx3amen (3auer, udd. 3ay, OK3. OK3.
DK3.%*%*)

*x

IIpumeuanue: xkaHaumaTCKUil Sk3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM U BUJIaM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI AUCIUITIIMHBL Jlexuma | 113 (C3) - JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 6
Pazgen 1. DnekTpoMexaHUUECKHE anmnapaThl
Tema 1.1. OcHoBHble (u3HUecKre SBICHUS B
3JEKTPUYECKHX anaparax.
Tema 1.2 OcHOBHBIE JNIEKTpUYECKHE u
3JIEKTPOMEXAHNYECKUE MPOLECChl B 3JIEKTPUUECKUX 17 9 10
amnmaparax.
Tema  1.3.  DnexkTpoMexaHWYecKHe  ammaparbl

aBTOMAaTUuKHU n pacnpeacanTCIbHBIX YCTpOﬁCTB
HU3KOI'O HAIIPSIKCHUS.

Paznen 2. CusoBble 3JEKTPOHHBIE ammmapaThl

Tema 2.1. CusoBblie JIEKTPOHHBIC KITIOUH.

Tema 2.2. TlaccuBHBIE KOMIIOHEHTHI W OXJaJUTEIU
CHJIOBBIX DJIEKTPOHHBIX TPHUOOPOB. 17 8 11
Tema 2.3. Cucrembl ympaBlI€HHS  CHJIOBBIMHU
3JIEKTPOHHBIMH arnmapaTamMmu

Tewma 2.4. 'nOpuHbIe AIEKTPUIECKHE alnapaThl

HUroro B cemectpe: 34 17 21

Hroro 34 0 17 0 21

[IpakTuyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4aromMMHUCST  OINpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX €  Oy;ymien
poQeCCHOHATBHOM 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIHIE 4.
Tabnuna 4 — ConeprkaHue pa3JesioB U TeM JEKIIMOHHOTO ITUKIa

HOMCp paszaciia HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKIITUOHHBIX 3aHATUH




1 OcHoBHbIE (U3UYECKUE SBJICHUS B SJICKTPUUYCCKUX alaparax.
TerutoBble ABIEHUS B DJIEKTPUUYECKUX annaparax; cTouHuKu
TEIJIOTHI B AJICKTPUYECKUX anmaparax; CrocoOsl
pacrpoCTpaHEHUS TEIJIOTHI: TEMIONPOBOJIHOCTh, KOHBEKLIUS U
n3nydyeHue; HarpeB 371eMEHTOB AJIEKTPUUYECKUX alllapaToB B
YCTaHOBUBIIUXCS U MIEPEXOIHBIX PeKUMaX; ATMadaTuIecKuit
PEXKUM HarpeBa U TEpMUUYECKasi CTOMKOCTh AJIEKTPUUECKUX
anmnapaToB. OCHOBHBIE JICKTPUUYECKUE U FIEKTPOMEXAHUUECKUE
MPOILECCHI B AJIEKTPUYECKUX armnaparax. JJIeKTPOJUHAMUYECKIE
cwitbl. OOBEMHBIC AIIEKTPOIUHAMUYCCKUE CHITBI U CHITHI,
JIEHCTBYIOIINE HA OECKOHEYHO TOHKHE MPOBOTHUKH.
DHepPreTUYeCKuil METO/ 1 ONPEACIICHUS SJEKTPOAMHAMUYECKUX
cui. Cuiel B cucteMax ¢ (heppOMarHuTHBIMU TEIaMHU.
KonraktHbie siBneHus; Kommyranus 3J€eKTPUUECKHUX LIETIEH;
DJIeKTpUYEeCcKasl Jyra B KOHTAKTax AJIEKTPUUECKUX allllapaToB.
DIIeKTpOMEXaHUYECKHE arapaThl aBTOMATUKHU U
pacupenenuTeabHbIX YCTPOHCTB HU3KOIO HAIIPSKEHUS.
DJIeKTPOMAarHuThl: MarHUTHBIE CUCTEMBI SJIEKTPOMArHUTOB
MOCTOSITHHOTO TOKa. DJIEKTPOMArHUThI IEPEMEHHOTO TOKA.
JluHamMuKa BKJIFOUEHHUS M BBIKJIIOYEHUS SJIEKTPOMArHuTOB.
DJIEKTPOMarHUTHBIE pejie, KOHTAKTOPbI, yCKaTeJIn. ATIapaThl
3alIUThI: TEIJIOBBIE PeJie, aBTOMATUUECKUE BBHIKJIFOYATEIH,
TJIABKUE MPEIOXPAHUTENH.

2 CunoBble 25IeKTpOHHBIE KiTF0uH. [101yrpoBOTHUKOBBIE IPUOOPHI
CUJIOBOH 3NeKTpoHUKH; CTaTUYECKUE U TUHAMUYECKHE PEKUMbI
paboTHI TOTYIPOBOTHUKOBEIX Kitouel; ObmacTu 6e30nmacHoOn
paboThI U 3alIUTa MOJIYIPOBOIHUKOBLIX KITtouei (cHaOOepHbIe
LENH, OTPAaHUYNTENN HaNpspKeHus ). [laccuBHBIE KOMITOHEHTHI U
OXJIQJIUTENH CUJIOBBIX AJIEKTPOHHBIX MpubopoB: KoHaeHcaTopsl;
PE3UCTOPBI; MATHUTHBIE 3JIEMEHTHI (TpaHCHOPMATOPHI,
npoccenn); Oxnanutenu. CucTeMsl YIPaBIeHHUs CUIOBBIMU
AIIEKTPOHHBIMU armapartamu JlpaiiBepsr; ONTOAIEKTPOHHBIE
npuOopsl MUKPOCXEMBI CUCTEM YIPABJIEHUS CUJIOBBIMU
KITIF09aMu [ mOpUIHBIE DIIEKTPUYECKHE anmapaThl

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

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

N3 nux Ne
Ne | Tems! npaktnueckux | @opMbl MPaKTUYECKUX | TpPYyJOEMKOCTh, |IPAKTHYECKOH |pa3zena
n/m 3aHATUN 3aHATUH (gac) MOATOTOBKH, |AUCIUI

(gac) JIMHBI

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bceero \ \ \

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Tabmuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh

‘ Ne ‘ HaumenoBanue 1abopatopHbIx padboT ‘ TpynoemMKocTs, N3 Hux ‘ Ne




/T (dac) MPaKTHYECKOM | pa3zerna
MOATOTOBKH, | JWCIIHII
(dac) JINHBI
Cemectp 6
1 | HccrmenoBaHue TEMIOBOTO peXUMa KATYIITKH 3 1
ANIEKTPOMArHUTA TIPU KPATKOBPEMEHHOM H
MMOBTOPHO KPAaTKOBPEMEHHOM PEKUME
2 WccnenoBaHnue KOHTAKTHBIX COEIUHEHUN 3 1
3 CHsTHE TATOBON XapaKTEPUCTHKU 3 1
DJIEKTPOMArHUTa
4 HccnenoBanue HEPEBEPCUBHOM CXEMBI 4 2
yIpaBICHUS ACHHXPOHHBIM JIBUTATEIIEM
5 HccnenoBanre MUKPOTIPOIIECCOPHOTO 4 2
TEpPMHHAJA JIJIS YIPABJICHUS U 3aIIUTHI
ACMHXPOHHOT'O JIBUTATEJIs
Bcero 17

4.5. KypcoBoe npoeKkTHpoBaHHEe/ BHIIOTHEHUE KypCOBOU PabOTHI

Y4eOHbIM MJIAHOM HE IPESyCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronIuxcs

Bunsl camoctosiTensHON paboOThI U €€ TPYIOEMKOCTh PUBEIEHBI B Ta0nuLe /.
Tabmuna 7 — Bugsl caMocTosTeNbHON PabOTHI U €€ TPYI0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositensHOM paboTh
qac qac
1 2 3
W3yueHne TeoOpeTHIecKoro Marepuasia
11 11
nucuuraHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBka K TeKyuiemMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13)
Kontposbnble pabotsl 3a04HKHKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 5 5
attecranuu (ITA)
Bcero: 21 21

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITENTEHON PabOThl 00YUYAIOIIUXCS TT0 TUCIIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl 00y4aromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHp MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN

[lepeuyeHpb neyaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeieH B Tabaulle 8.
Tabmuma 8— [lepeyeHp MeYaTHBIX W DIIEKTPOHHBIX YUEOHBIX U3TaHUHN

HIudp/
URL anpec

bubnuorpaduueckas ccplika

OnomoTeKe

Kommaectso OK3CMILULIPOB B

(KpoMe JIeKTPOHHBIX IK3EMILISIPOB)




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

b.D. ®puaman. DneKTpoMarHuTHOE IMOJIE B 80
npoBogHuKkax. Tekcrt nekuuid. 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. Cankt-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 00pa3oBaTeNbHBIX 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— [TepeueHsr mporpaMMHOTO 00€CTICUCHIS

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— [lepeuens 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 | Cnenuanu3upoBaHHas 1abopaTopust 31-05

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

Bup HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
[IpumepHsIii nepeueHb BOPOCOB JIJIsl TECTOB.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(OPMHUPOBAHHOCTH (OCBOCHU)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHue cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOAYJBHO-PEUTHMHIOBOM  CHCTEMbl ~ 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 HAIPABJICHYS;

— 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 CYHIECTBY W3JlaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEpaTypHl;

— HE J0IMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

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

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TIOHSITHIA.

«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» — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHM
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 3HAYUTENBHOH 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 (HOPMYIHPYET BHIBOJAOB M 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. Dnextpuueckue annapatsl. Onpenenenue, knaccuduranus | OINK-4.71.6
2. [IpOHUKHOBEHHE OJTHOMEPHOTI'0 JIEKTPOMArHUTHOI'O MOJIS B
MIPOBOAsAIIEEe MOJynpocTpaHcTBO. OrmpeneneHue TepMUHA
"rybuna ckuH-cios". JInHeiHas 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 armaparax.
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 dypre 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.
Koadpduuuent rtemnooraaun. Beibop cedeHuss npoBOJHHMKA
JUISL JUIUTETIBHOTO PeXUMa paboThl.

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

HarpeB osnexkTpuueckux amnmapatoB B IEPEXOIHBIX
pexxumax. [IoBTOpHO KpaTKOBpEeMEHHBIN PEKUM PaOOTHI.

10. Tepmuueckast CTOWKOCTb HJIEKTPUYECKHX aIlllapaToB.
Anmnabaruyeckuil pexxum Harpesa. MHTerpan aeiicTBus Toka u
UHTErpanl NEeNCTBUS IJIOTHOCTHU TOKa. Kpussie
a11abaTUYeCKOro HarpeBa JJis MIPOBOAHUKOBBIX MaTepHaIOB
11. KouTakTHble siBIEHHs. TEpMHUHBI: PAacTBOp KOHTAKTa;
MPOBaJl KOHTAKTA; KaXyIIasicsi KOHTAKTHas MOBEPXHOCTH;

10




MIOBEPXHOCTb, BOCIPUHMMAIOLIAsl yCWIHE; aib(a-TsTHA.
®opmya XoapMa Uil CONPOTUBIICHUS CTATUBAHUS

12. HarpeB koHTakTHOro nsTHa. Hampspkenue pasmsirdeHus,
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
JIEKTPUUYECKOW Lenu. YClIoBHs 00pa3oBaHUs [JyrOBOTO
paspsiga NpH pa3MbIKAHUM SJIEKTPUYECKOW Uenu. MeToabl
YMEHBILIEHUS MIEKTPUYECKON IPO3UH KOHTAKTOB

15. OObemMHBIE AIEKTpOAMHAMUYECKUE CHIIBL. OnpenencHue
NMEKTPOAMHAMUYECKOM CHJIBI II0 3HAYEHUSIM BEKTOPOB
MarHMTHOTO 1IOJIi HA TOBEPXHOCTH Tena. JlaBiueHue
NMEKTPOAMHAMUYECKUX  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
cwil. Pa3psi 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

11




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 mOCiIeI0BaTENBHOE
BKJIIOYEHUE KATYIIKU MarHUTHOTO JYThS.

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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IlepeyeHp TeMm Ui KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne i/t

[TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BHIITOIHEHHS
KypCOBOH paboThI

Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO

BOHpOCBI AJid IIPOBCACHUA HpOMe)ICYTO‘IHOﬁ arreécralliu B BHUAC TCCTUPOBAHUA

MpeACTaBICHBI B Tabnwmie 18.
Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOMPOCOB JJIsI TECTOB

Ne i/t

Kon

[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB
WHJUKATOpa

1

OnpenenuTh TEIJIOBYIO MOIIHOCTh, BhLAEsmONIytocs B oaHoMm Metpe | OIIK-4.11.6
JUIMHBI MEJIHOTO IIWHOMPOBOJA PACIPEACTUTEILHOTO YCTPOHCTBA, IO
kotopomy mnpotekaer Tok I = 840 A. IlluHOmpoBoa Harper 1o
temneparypbl L = 90°C, ero quamerp D = 20 mm.

Omnpenenuts kK03 HUIKUEHT MTOBEPXHOCTHOTO 3P (HeKTa U TEIIOBYIO
MOIIHOCTb, BBIICIISIONIYIOCS B OJJHOM METPE JUTMHBI KPYTIIOTO METHOTO
IMHOTIPOBO/IA, AuameTpoM d = 45 MM, 1O KOTOpOMY mpoTeKate ToK I =
2400 A npowmbinuieHHO# yacToThl 50 I'1y

Onpenenuts kK03 HUIKHEHT TOBEPXHOCTHOTO 3 (HeKTa U TETIOBYIO
MOIITHOCTb, BBIICIISIFOIIYIOCS B OJTHOM METPE JUTMHBI KPYTJIOTO
AIFOMUHUEBOTO IIIMHONIPOBOIA, tuameTpoM d = 45 MM, 1Mo KoTopoMy
npotekaet Tok | = 2400 A nmpombiuienHoii gactorsl 50 I'n

OnpenenuTs TEMIOBYIO MOLUIHOCTb, BBIJIEJISIONIYIOCS B MAarHUTOIIPOBO/IE
AJIEKTPOMArHUTA, KaTylIKa KOTOPOTO HAMOTaHa KPYTJIBIM IPOBOIOM
auameTpoM d = 4 MM u umeeT 250 BUTKOB. MarHUTHONPOBO/ BBIIOIHEH
U3 JIUCTOBOH 3JIEKTPOTEXHUYECKOH cTanu Mapku 1512, Tonmmaa imcta o
= 0,5 mm. Koadunuent zanomuenus marauronposoza k,= 0,9. IIpu
MOJIKITIOYEHUH KaTYIIKA K UCTOYHHUKY IIEPEMEHHOTO HATPSIKCHHUS
gactoTsl f = 50 I'i umoTHOCTH TOKa coctaniser j = 1,0 A/MME Pa3smepsl
marauronposoya a = b = 70 mm, H = 320 mm, B = 180 mm.

OnpenenuTh TEIIOBYIO MOIIHOCTb, BBIIEIISIONIYIOCS B MATHUTOIIPOBO/IE
3JIEKTPOMArHMTa, KaTyIIKa KOTOPOTO0 HaMOTaHa KPYTJIbIM ITPOBOIOM
auameTpoM d = 4 MM u umeeT 250 BUTKOB. MarHUTOMPOBO/I BBITIOJTHEH
U3 CIUTONIHOTO Opyca craju. [Ipy MoaKITFOUeHHH KaTYIIKH K HCTOUHUKY
nepeMeHHoro HarnpsbkeHus yactothl f = 50 I'y miioTHOCTE TOKa
cocrapisier j = 1,0 A/mm?. Pasmeps! MarauTonposoaa a = b = 70 mm, H
=320 mMm, B =180 MM

OrnpenenuTsb JIUTENBHO JOIMMYCTUMYIO BEIMYUHY TNIOTHOCTH
MEPEMEHHOTO TOKa JIsl O€CKapKaCHOW IUIMHIPHUYECKON KaTyIIKU
WHIYKTUBHOCTH, HAMOTAaHHOW MEIHBIM KPYTJIBIM IIPOBOJIOM THAMETPOM
d = 4 MM. poBoJIa XJIOMIATOOYMaXKHAsE 0€3 MPOMUTKH, YUCIIO BUTKOB N
= 250, BricoTa katymku H = 170 MM, a ee BHyTpeHHHI ¥ HapY KHBIH
aamMeTpbl Dge = 100 MM, Dyap = 155 Mm. Karymika naxoaurc B
CIIOKOMHOM BO31yXe npy TeMmeparipe v = 35°C

Onpenenuts JUIUTEIHHO AOMYCTUMYIO BEJIUUHUHY INIOTHOCTH
MEPEMEHHOT0 TOKa JIIsl HMIMHAPUYECKON KaTyIIKU HHIAYKTUBHOCTH,
KOTOpast HamMoTaHa mpoBoioM d = 2 MM, mmeeT guciio BuTkoB N = 500,
HapYXHbIA AUaMeTpP Dyap = 136 MM, BHyTpeHHUM auamerp Dy, = 70 Mm,
a ee BeIcoTa h = 72 MM

Onpenenuts TeMNEpaTypy NOBEPXHOCTH LIMIUHAPUIECKON KaTyIIKH 0e3
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MarHuTONPOBOIA, YePE3 KOTOPYIO MPOTEKaeT MOCTOsIHHBIN TOK [ = 20 A.
Karymka ¢ ByyrpeHHUM n1uametpoM Dy, =100 MM 1 Hapy>KHBIM
auamMeTpoM Dy, =160 MM, BeicoTol h = 170 MM, unicaoMm BUTKOB N=
250 pacrionoxeHa B CIIOKOWHOM BO3IyXe, TeMIIepaTypa KOTOPOTO Ly =
35°C. Tnametp nposoja d = 4 MM

7
OnpenenuTh TeIIOBYIO MOIIIHOCTh, TPOXO/ISIIYI0 uepe3 1 M
TEKCTOJIMTOBOM IIJIOCKOM CTEHKH, TOMIIMHON & = 20 MM. PasHocTh
TEMIIEpATyp Ha MOBEPXHOCTAX CTEHKH cocTasisier Av = 30°C

10

OrnpenenuTs mepenajsl TEMIIEPaTyp B CIOSX MIIOCKOW CTEHKH
momagso S = 2 mm’, KOTOpasi BBINOJIHEHA U3 YIIIEPOJUCTON cTalu o1 =
2 MM U IIEHOIIJIACTa TONIIMHON Oy = 10 MM, €CJIM KOJIMYECTBO TEIIOTEI,
poxozsiieit yepe3 cTeHky 3a 1 4. cocrapsier 1,9 kBt 4.
TemmonpoBoaHoCTh cTanu A1 = 54 Bt/(M-K), menorutacra A, = 0,1
Bt/(Mm-K)

11

OmnpenenuTh TeMIEpaTypy Hapy>KHOH MOBEPXHOCTH U3OJISIIHH KPYTJIOTO
MeIHOTO MpoBoAHKKA auaMeTpoM d = 40 MM, IO KOTOPOMY TIPOTEKAET
ok [ = 2250 A, B pe3ynbpTaTe 4ero NoBepXHOCTh OKa3bIBACTCS HAIPETOM
10 temneparypbl L = 60°C. IIpOBOJHUK OKPBIT ABYMS H30JIAMOHHBIMH
closiMu; ciioeM Oymaru ¢ TermtonpoBoaHocThio Ay = 0,1 BT/(M-K) u
CJIOEM JIaKOTKAaHM C TEIIONPOBOAHOCTHIO Ao = 0,2 B1/(M-K). Tonmmuna
cJI0s1 OyMaKHOU M30JISAIHN O1 = 4 MM, TOJIIIMHA CJIOS U30JISIIAH U3
JIAKOTKaHH Oy = 6 MM

12

BBIuucauTh 10MycTUMYIO CHITY TOKA aJIFOMHHHAEBOTO TIPOBOIHUKA
KPYTJIOTO TorepeyHoro ceueHus quamerpom d = 40 MM, TOKPBITOTO
JBYMS CIIOSIMU U30JIALUU: cJ0eM OyMaru, TOJIIKHA KOTOPOro o1 =4 MM
U CJIOEM JIAKOTKaHH, TOJIIMHA KOToporo O = 6 mM. Jlomyctumas
TeMIIepaTypa Hapy>XHOM MOBEPXHOCTH M30Jsiun L, = 80°C,
BHyTpeHHelH moBepxHocTH L1 = 70 °C. TemIonpoBoAHOCTE [ist Gymaru
A1 = 0,1 Br/(m-K), nns nakotkanu Ay = 0,2 Bt/(Mm:K)

13

OnpenenuTth MOCTOSHHYIO BPEMEHHU HarpeBa [UINHIPUYECKON KaTYIIKU
MIOCTOSIHHOT'O TOKa, KOTOpasi HAMOTaHa KPYTJIbIM MEJHBIM ITPOBOOJIOM
mrametpoM d = 2 MM, umeeT S00 BUTKOB, €€ BHYTpEeHHHN AuaMeTp Dy, =
70 MM, HapyKHBIH 1UaMeTp Dyap = 140 MM, BeicoTa h = 70 M.
TenmooTaada B OKpYKaroIlyto Cpealy, KOTOPOU SIBJIAETCS CITIOKOMHBIN
BO3/YX, OCYILECTBIISIETCS ¢ OOKOBBIX MOBEPXHOCTEHN U C TOPLIOB,

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

14

BeraucinTh Bpems, yepes KOTopoe MeaHasi Tpy0a ¢ monepeyHbIMA
pasMepamu dgy = 25 MM, dyep = 30 MM HarpeeTcs 10 TEMIEPATYPHI L =
110°C B pesynbrare nmporekanus Toka | = 9400 A. C nensio
OXJIaKJEHUS 10 TpyOe MpoTeKaeT Bo/ia, CPEaHss TeMIepaTypa KOTOpoi
Vep = 40°C. KoaddunpeHnt Tennooraaun ¢ BHyTpeHHEH TOBEPXHOCTH
TpyOBI kypp, = 1500 BT/(MZ-K). VY enpHOE CONPOTUBIICHUE MENIH P =
1,75-10° Omm

15

BeruucnuTh Bpems, yepes KOTopoe MeHast Tpy0a ¢ monepeyHbIMU
pasmepamu dg; = 25 MM, dyep = 30 MM HarpeeTcst 10 TeMIEpaTyphl L =
110°C B pe3yabrate nporekanus Toka | = 9400 A. TpyOa HaxoauTcs B
CIIOKOITHOM BO3JlyXe, Temreparypa KoToporo vg =40°C, koappunment
TEIUIOOTAAYH C €€ HapyKHOH MoBepXHOCTH K, = 15 Br/(M*K). Y nenbHoe
conporusienne Mea p = 1,75-10° Om-m

16

OHpe,Z[CJ'II/ITB A0IYCTUMOC YUCIIO BKJIFOUCHHUH B 1 4. KaTyHIKH
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MOCTOSIHHOTO TOKa B TOBTOPHO-KPATKOBPEMEHHOM pEXXHME Harpesa,
eciu BpeMs pabodero nepuoja Katymku t, = 150 ¢ u o Heii mpoTekaer
TOK I = 12 A. KaTtymika numHapudeckas, HaMoTaHa KPYIJIbIM MEIHBIM
npoBosioM auaMeTpoM d = 2 mm, umeeT S00 BUTKOB, €€ BHYTPECHHUN
auaMeTp Dy, = 70 MM, HapyxHbIi quameTp Dy,p = 140 My, BeicOTa
karymku h = 70 mM. KaTymka HaXoauTCsl B CIIOKOWHOM BO3/yXe€,
Temreparypa Kotoporo g = 35°C. C Hapy»HBIX TIOBEPXHOCTH KaTYIIKH
koaddunuent rertooraaun Kr = 20 Bt|(m-K). Uzomstus mposoaa
XJI0m4aToOymMaskHas, 6e3 IPOUTKU

17

Onpenenuts 3HaueHUE KO3((UIHEHTOB MEPErpy3KU 10 MOLUIHOCTH U
TOKY CTaJIbHOM IIMHBI IPAMOYToabHOro ceueHust 100x4 mm,
HarpeBaeMoil mpeprIBUCTHIM TOKOM | = 600 A yepe3 ycTaHOBIIEHHBIE
IIPOMEKYTKH BpeMeHu. [lonycTumas TemnepaTypa HarpeBa IHHbI Loy
=95°C. [lluna HaXOAUTCS B CIIOKOWHOM BO3/yX€, TEMIIEpaTypa
KOTOpOTOo Ly =35°C, KO3 (HUIMEHT TETIOOTAAYHN C IIOBEPXHOCTH IITUHBI
k. = 12 Br/(M*K), TeMIepaTypa WHHBI B Pe3y/IbTaTe IPOTEKAHHS
IPEPBIBUCTOrO TOKa gocturaer L =95°C

18

Onpenenutsb ycuine, 1eUCTByIomiee Ha 1 M IJTUHBI MPAMOIUHEHHOTO
MIPOBOJHHKA, 10 KOTOPOMY MpOTeKaeT MocTossHHbIN ToK | = 10 kA, ecnu
[IPOBOJAHUK HaXOJUTCS B OJTHOPOJAHOM IOCTOSIHHOM MarHUTHOM I10JI€,
MarHuTHas WHAYKIUS B KO0 Touke npoBoguuka B = 0,1 T, a yron
MEXy BEKTOPOM MHIYKIIMH M HarnpasjieHneM Toka y = 30°

19

OmnpenenuTh BEIMYUHY ¥ HAPABICHUS YCHIIHSI, IEHCTBYIOIIETO MEKIY
JBYMSI TIapaJIICIbHBIMU MPOBOAHUKAMH JuHOM | = 1 M. TTo
MIPOBOHUKKAM, HAXOJISIIMMCS B BO3yX€ Ha PACCTOSIHUU & = 3 M JIpyT
OT JIpyra, IPOTEKAIOT MOCTOSIHHBIC TOKH 11 = 10 KA, I = 15 KA

20

OnpenenuTts EKTPOAMHAMUYECKOE YCUIIHNE, AEHCTBYIOIIEE Ha
MIEPEMBIUKY, COEIUHSIOLIYIO JIBE apaJUIeIbHbIE HIMHBI KPYIJIOTO
ceueHus (puc. 2.3), eciiy 10 MIKXHAM U IEePEeMbIUYKE POTEKAeT
noCTOSTHHBINA TOK | = 15 KA, muameTp muH 1 nepembruku d = 20 mm,
paccrosiHie Mexay muHamu | = 0,5 M, IIHHBI UIMEIOT OECKOHEUHYIO
JUIAHY

21

OnpenenuTs MEKTPOANHAMUYECKOE YCUIINE, IEHCTBYIOIIEE Ha 1 M
Kpyrioro npoBoaHuka auamerpom d = 20 mm. [IpoBoHHK pacnonokeH
Ha paccrosiHud a/2 = 10 cM BJ0JIb PepPOMArHUTHON CTCHKHU H T10 HEMY
npotekaer Tok | = 1000 A

22

Omnpenenuts ycuime, ¢ KOTOPbIM POBOJHUK, IPOJIOKEHHBIN BIOJIb
(heppOMarHuTHON CTEHKU Ha paccTOSHUM 20 CM OT Hee, TPUTATHBACTCS
K Hel, ecau aiuHa npoBoaauka | = 0,5 M 1 1o Hemy Teuer Tok | = 10 KA

23

Onpenenuts ycuiue, cTpemsieecs pa3opBaTh KPyroBoi BUTOK
panuycom R =1 M, eciii o Hemy npotekaeT Tok | = 40 xA. /luametp
nornepevHoro cedeHus Butka d = 10 mm

24

Omnpenenuth ycuime, ¢ KOTOPbIM KPYTJIbIi MPOBOAHUK AIHHOM | = 1 M n
c TokoM | = 1500 A mputsruBaercs K (peppoOMarHuTHON CTEHKE, €ClIi OH
HaxoauTcs Ha ynaineHuu a = 20 cM. @eppoMarHuTHasi CTEHKa UMEET
0ECKOHEYHYI0 MarHUTHYIO MPOHULIAEMOCTh. JInaMeTp MpoBOJIHUKA 21 =
10 MM. BeIuncinTh Takke yCHINe, COKMMAIOIEE IPOBOJIHUK

25

Onpenenuts 3HaYEHUE IEKTPOJUHAMUYECKOTO YCUITHS, IEHCTBYIOIIETO
Ha | M KpyrJ10ro npoBOAHMKA, PACIOJI0KEHHOTO BJIOJIb
(dheppoMarHuTHON CTEHKU Ha paccTossHUM 10 CM OT Hee, eCiH 1Mo
IIPOBOJHMKY ITpoTeKaeT ToK 10 kA

15




26

Onpenenuthb ycuime, pa3pbiBaroiiee mpoBoHUK ¢ TokoM | = 100 kA B
MecTe, T7ie MPOBOJIHUK U3MEHSET CBOE nornepeyHoe cedenue ot D = 50
MM 10 d =20 Mm

27
-
}f“
| S
Onpenenutb CyMMapHYIO IPOBOJIUMOCTb pabOYHX 3a30POB MOJIOCOB,
MMOKa3aHHBIX HA PUCYHKE, 0€3 yueTa BhITyYHBaHMs. Pa3Mephl MOTIOCOB:
b=0,02 M, r=0,02 M, ToJIIIKHA [TOJIFOCOB (B HAIpaBJICHUH,
nepreHaAuKyIsipHoM ueprexy) a=0,02 m, 6=0,6 mm, yron a=15°
28 Onpenenuts CyMMapHYyIO IPOBOJAUMOCTb pabOYHX 3a30POB MOJIIOCOB,
MMOKa3aHHBIX HA PUCYHKE, 0€3 yueTa BITyYHBaHMs. Pa3Mephl MOTFOCOB:
b=0,02 m, r=0,02 M, ToJIIIKHA [TOJIFOCOB (B HAIpaBJICHUH,
nepreHAuKyIsIpHoM deptexy) a=0,02 m, 6=0,6 mm, yron o=0°
29 HaiiTi majenne MarHuTHOTO MOTeHIMANa B pabouyux 3a3opax [1-
00pa3HOro JICKTPOMArHUTA C TIOBOPOTHBIM SKOPEM U
ANEKTPOMArHUTHBIM MOMEHT, pa3BUBaEMbIil pu 3a30pe O = 0,6 MM, yrie
o = 15° u motoke @3 = 2-10™ B6. PasMepsl seKkTpoMarauTa: a="b =r =
20 mM, dc = 15 MM, 1 =1 = 60 MM, h = 60 mm. TIpoBoaumocTs Asy = 33,4
10®
30 |HaiiTu najgenrue MarHUTHOTO MOTEHIIMAA B pabouunx 3a3opax [1-
00pa3HOro JICKTPOMArHUTa C IIOBOPOTHBIM SKOPEM U
ANEKTPOMArHUTHBIM MOMEHT, pa3BUBAaEMbIil pu 3a30pe O = 0,6 MM, yrie
o = 0° i motoke @5 = 2-10™ BG. Pasmepsl olleKTpoMaruuTa: a=b =r =
20 MM, dc = 15 MM, 1 =1 = 60 MM, h = 60 mm. [IpoBoguMocTh Ass = 44,5
10° I
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Omnpenenuts MJIC 6poHEBOTO AJIEKTPOMArHUTA C MIOCKUM TOPLIOM
sxops (puc. 5.17a), KOTOpHIH JOJKEH pa3BUBATh TP KOHEYHOM 3a30pe
Oc =10 mm cuty P, =480 H. | = 88 MM, b =42 mm, d = 33 mm.
[IpoBOIMMOCTE KOHEUHOTO 3a30pa A = 117-10°® T, Taxenne MJIC B
CTaJIM HE YYUTHIBATh. MAarHUTHBINA TTOTOK BO BCEX CEUCHUSIX
MarHMTONPOBO/A CUUTATh OJIMHAKOBHIM M PABHBIM MTOTOKY B 3a30p€ O.
32 BricTpoaelicTBYIOIHIT 3NIEKTPOMArauT ¢ pazmepamu a=30 mm, &, = 2,4

MM. MaruuT Ha moctossHHOM Toke ipu MJIC paboudeii ooMoTkn F~2670
A (N =248,1=10,8 A) u pabouem 3a30pe J, CO3/1aeT MATHUTHBIN MTOTOK
@ = 8,5-10™ B6 1 pasBuBaet s1eKkTpoMaruuTHYIo cuty P = 342 H.
OnpenenanTh YUCI0 BUTKOB, HEOOXOIUMOE JIJIsl CO3JaHHUs TOTO XK€
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MarduTHOTO IT0TOKa @, = 8,5-10'4 B6 (ammmuTynHOE 3HaueHUE) B
ciydyae MUTaHus OOMOTKH TIEpeMEHHBIM TOKOM HarpsbkeHueM U = 127 B
c yactorou f =50 I'u, a Taxke pa3BUBACMYIO STHM ITOTOKOM
AJIEKTPOMArHUTHYIO CHITy U HAMAarHWYMBAIOIIUI TOK IPH TOM XKe
sHaueHuu MJIC o6MoTku. MarautonpoBo,1 HabpaH u3
AJIEKTPOTEXHUYEHCKOM cTau ¢ KoaddumrenToM 3anoaHenus K, = 0,93,
SKOPb U CTOI UMEIOT KB3IpaTHOE CEYEHUE CO CTOPOHOII kBaapara a = 30
MM

33 beicTposeiicTByromui anekTpomMaraut (puc. 5.20) ¢ pazmepamu a=30
MM, Oy = 2,4 MM. Maraut Ha noctostHHOM Toke mpu M/[C paboueit
obmotku F~2670 A .(N =248, 1=10,8 A) u pabouem 3a3ope O, co3maer
MarHuTHbBIN ToToKk @M = 8,5-10-4 B6 1 pa3BuBaeT 3JIeKTPOMArHUTHYIO
cuiy P =342 H. Onpenenuts 41cio BUTKOB, HEOOXOIUMOE IS
CO3IaHHUs TOrO K€ MarHuTHoro rmoroka ®m = 8,5-10-4 BO
(aMIUIMTYTHOE 3HAUYEHUE) B CIIydae MUTAHHUSI OOMOTKH MTEPEMEHHBIM
tokoM HanpspbkeHueM U = 220 B ¢ wactoroii f = 50 ['m, a Takxke
Pa3BHBACMYIO ITHUM IIOTOKOM JJICKTPOMArHUTHYIO CHITY U
HaMarHMYUBAIOLIUHN TOK MpH ToM ke 3HadyeHnr MJIC oOMOTKH.
MarautonpoBoj HabpaH U3 AIEKTPOTEXHUUYEHCKON CTaJIU C
kod(durmentom 3anonaerus ke = 0,93, sKOpb U CTOI UMEIOT
KBaJpaTHOE CEYCHUE CO CTOPOHOM KBaapaTa a = 30 MM

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUITMHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOydeHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mn Ilepeuenb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuainbl,  ONPEACISAIONIMEe  TPOIEIyphl  OLICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIUX d3Tambl (OPMUPOBAHMS KOMIIETEHLUH, COAepKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyOIIUX NOPSAOK M TMPOLEAYPY
NPOBEIEHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluyi 00y4aroIuXxcs
I'VAIL

11. Meroauyeckue yka3aHus g 00y4YaroIIUXCs 0 OCBOCHUIO TUCITUTUIMHBI
[ensiMmi OCBOEHHUS AMCUUIUIMHBI SIBISIOTCS: TMOJNyYE€HHUE CTYACHTAaMU HEOOXOAUMBIX
3HAHUH O PA3IMYHBIX BUJIAX DJIEKTPUUECKHUX alapaTax U TEOPETUIECKUX OCHOB UX TPUMEHEHUS
B YCTAaHOBKaxX MPOMBIIUIEHHOCTH M 3JEKTPOCTAHIUAX Pa3IMYHOTO THUIA; 3HAKOMCTBO C
OCHOBHBIMH THUIIaMU U MPUHIIUTIAMH Pa0OTHI SJEKTPUUECKUX aIlapaToB.

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
nIyOOKOe W SICHOE H3JIOKEHWEe ydeOHOoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJeM JUCIHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIIHX
JTOCTHIKEHUI HaydyHOW MBICTH. B yueOHOM mporiecce JIEKIHs BBITIOTHSET METOI0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (QYHKIUHU. JIEKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpPETHOW oO0jacTu 3HaHUSA, €€ MpoOJEeMBbl, JaeT IEeNbHOE MPEJCTABICHUE O TUCIUIUINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTNHAMH.

[IragupyeMble Pe3YIbTATEI IIPH OCBOCHUH 00YYAIOIIMMHUCS JIEKIIMOHHOIO MaTepHaa;
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— TIONy4YeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHB
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K KaX 0l KOHKPETHON TEME;

— TIONy4YEHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaTEIICM;

— pa3BuTHE NPO(PECCHOHANBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TpeaIMeTy U
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHS.

— MOsIBJICHUE HEOOXOIMMOr0 HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSTEIILHON pabOThI;

— T[OJIyYeHHE 3HAaHWKW O COBPEMEHHOM YpPOBHE pa3BUTHSI HAayKd W TEXHUKA U O
MIPOTHO3€ UX Pa3BUTHS Ha OJMDKaNIINE TOJIbI,

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTU U
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B Pa3IMYHBIX
(bopMyITUPOBKax);

—  TOTy4YeHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHATHH.

JIeKIIMOHHBI  MaTepuajd MOXKET CONpPOBOXKAATHCSA JACMOHCTpAlMEH CIAiIoB
UCIIOJIb30BAaHUEM pa3JaTOYHOTO0 MaTepuajga IMpH MPOBEICHUU KOPOTKHX JHUCKYCCHUH 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIIbHBIX TEMATHK IO JTUCIUTUIHHE.

CrTpyKTypa MpeaocTaBICHMs JISKIIMOHHOTO MaTeprana:

— TMIOJIyYEHHE COBPEMCHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HaHUH, YpPOBCHb
KOTOPBIX OINPEIENISICTCS 1EJICBON YCTAHOBKOM K KaXK/10H KOHKPETHOM TeMe,

— TIOMy4YEHHE ONBITa TBOPUYECKON pabOThI COBMECTHO C IPEIOIaBaATEIICM;

— pa3BuTHE TPO(HECCHOHATBLHO—ICIIOBBIX  KA4ecTB, JIIOOBM K MpeaMery |
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHSL.

— MOsIBJICHUE HEOOXOIMMOT0 HHTEpEeca, HEOOXOAUMOTO Il CAMOCTOSTEIILHOU pabOThI;

— T[OJIyueHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUS HAYKH W TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS Ha OJIMDKANIINE TOJIbI,

— HAYYUTCS METOJWYECKH 00padaThiBaTh MaTepuan (BBIACIATH TJABHBIC MBICIH H
MOJIOXKCHHS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH WX B  Pa3JIMYHBIX
(bopMynupoBKax);

—  MOJyYCHHE TOYHOTO MIOHMMAHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHIA.

11.2. Meroauueckue ykazaHusi sl OOYYarOIIUXCsS IO BBITIOJHEHUIO J1a00PaTOPHBIX
pabot

B xone BeimonHeHus 51a0OpaTOpHBIX pPAabOT oOydaromuics MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAaIM(PUKAIMOHHON XapaKTEpUCTHKOW 00ydaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTATbHO-IIPAKTUYECKOH, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOITPUATHUI.

BeinonHenue 51ab0paTopHBIX PabOT OO0y4aromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3YYEHUs JUCLUIUIMHBI, ONIpENesiseMOol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreyrBaroIuM pelIeHue CIeIyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIUICHHE, PAa3BUTHE M JETAJIN3alMs TEOPETUYECKUX 3HAHWN, INOJYyYEHHBIX Ha
JEKLUSX;

— TOJy4YeHHe HOBOM MH(OpMAaIMK 110 U3y4aeMON AUCIUILIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajanne u TpeOOBaHUs K MPOBEACHUIO JTA0OPATOPHBIX PabOT

1. [Ipuctynath Kk paboTe MOKHO TOJIBKO MOCIIE 03HAKOMIIEHHUS C paOOYUM MECTOM.

2. Ilepen cOopkoii cxem yOeauThCs B TOM, UTO JJabopaTopHOE 000PYA0BAaHUE OTKIIOUEHO
OT UCTOYHHUKA MTUTAHUSI.

18



3. Tlepen BKJIIOUYEHHEM CXEMBl yOEIUTHCS B TOM, YTO BCS BKJIIOYEHHAs B CXEMY
KOMMYTALlMOHHAs annaparypa (KHOIKHU U JIp.) HAXOAUTCS B UCXOJHOM IOJIOKEHUH.

4. Tlpn BKJIIOUYEHUH M B MPOLIECCE PErYIMPOBAHUS CICAUTDH 3a MOKA3aHUSAMH OCHOBHBIX
HU3MEPUTEIIBHBIX MPUOOPOB (1UdpoBoi ocuuuiorpad, MyJIbTUMETP U JIp.) CXEMBI.

5. B mporecce paboThl HE OCTaBIATH O€3 MPUCMOTpa paboyee MECTO, KOTOPOE HAXOAUTCS
H0J] HAIIPSKEHUEM.

6. He kacaTbCsi HEM30JIMPOBAHHBIX YacTeil MPUOOPOB M ammapaToB, KOTOPbIE HAXOISATCS
H0J] HAIIPSDKEHUEM.

7. K naGopaTOpHBIM 3aHATHUSM JIOIYCKAIOTCS TOJIBKO T€ CTYICHTBHI, KOTOPHIE YCBOMJIH
npaBuia 6e30MacCHOCTH.

8. JlTaboparopHbie pabOTHI BBITIOIHSIIOTCS OPUTA0i CTYACHTOB B COCTaBE HE MEHEE JIBYX
YeJIOBEK.

9. Kaxnaplii CTyAeHT [OJDKeH WOATOTOBUThCS K JaboparopHoit pabore. Ilpu
HEI0CTaTOYHOM MOATOTOBKE CTYJIEHT HE JI0IYCKAeTCs K €€ BBIIIOJIHEHUIO.

10. CoOpannass cxemMa M HallMCaHHAas NporpaMMa JOJDKHa OBITh IpOBEpeHa
npernojiaBaTeneM, KOTOPbIi 1ociie MPOBEPKH 1aeT pa3pellieHre Ha IPOBEAECHUE OIIBITOB.

11. Ilepen BKIIOUEHHEM CXEMBI CTYACHT, MPOW3BOASIINI TaHHYIO OIEpaINio, JOKEH
OpeayNpeauTh WIEHOB cBoel Opuraabl 06 3ToM ¢pasoil «HaunHaeM 3KCiepuMeHT.

12. Tlocne BKIIOYEHHUS CXeMbl 0€3 3aluCH MOKa3aHWi NPUOOPOB IMPOBEPSETCS
BO3MOKHOCTb BBINIOJHEHUS JIAOOpaTOpHON pabOThl BO BCEM 3aJlaHHOM JMAaNa30HE M3MEHEHUs
XapaKTEePUCTHUK U MOoKa3aHuM. ToIbKO MOCIe 3TOTO MPUCTYIAIOT K padoTe.

13. Pe3ynbraThl M3MEpEeHHH MO KaKJOW XapaKTEPUCTHKE JOJDKHBI ObITh MPOBEPEHbI
IPEroIaBaTeIIeM.

14. Bce mepexmoueHHs B CXeME U €€ OKOHYaresJbHas pa300pKa JAenaercss TOJIBKO C
paspeuieHuss mpemnogaBarens. B cilyuae  HEBEpHOCTHM IMOJYYCHHBIX JIAHHBIX  paboTa
nepeesbIBaeTCs.

15. Tlocne mepexintoueHns cxeMa JI0JDKHA OBITh IIPOBEPEHA MPEIOIaBATEIIEM.

16. B ciiyuae BO3HMKHOBEHHUS aBapuUHHOW cUTyalM (IOSIBJIEHHE JbIMa, 3araxa rapu,
HECBOMCTBEHHBIX 3BYKOB, HCKpPBI M Jp.) Ha paboyeM MecTe HEOOXOIUMO HEMEIJICHHO
OTKJIFOYUTh CXEMY OT HAINpPsDKEHUS U COOOUIUTH 00 3TOM COOBITHM IPENoaBaTenio 6e3 Jo0bIX
M3MEHEHUH B cxeMme. BMecTte ¢ mpenogaBareneM HaJ0 HANTH NPUUMHY aBApUH U YCTPAHHUTH €€.

17. CtyneHT noykeH OepexxHO oOpalaThCs C IPeJOCTaBIsIEMbIM eMy 000pYJJOBaHUEM U
KOMITHIOTEPHOHN TEXHHUKOH, 3apeIIaeTcs Ie1aTh HaIMUCH MEJIOM, KapaH/alloM MIIK YePHHUIIaMH.
Henb3ss 3arpoMoskaate pabouee MecTo NpuboOpaMu U amnmapaTamMy, KOTOpPbIE HE HCIIOJIb3YIOTCS B
nabopaTtopHOi paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U AP. IPEIMETHI.

18. K cnenyromemy 3aHATHIO KaXIbli CTYAE€HT JOJKEH COCTaBUTb OTYET I10
npeplayIei 1adopaTopHOil paboTe B COOTBETCTBUH C YCTaHOBJIEHHON (OPMOIA.

CrpykTypa u hopma oTuera o 1abopaTopHOU pabore

B otuere 00s3aTeNnbHO AOKHBI OBITH OTpPAXKEHBI cleayrolue pasfensl: «Ha3Banue»
«enb pabdoteiy», «Conepxkanue padoOTh», «CxeMbl UCTBITaHUNY», «Pe3ynbTaTel U3MEpEeHUN U
BBIUMCIICHHI», «AHAIN3 TOJYy4YEHHBIX XapaKTEPUCTUK M KpaTKHUe BHIBOIBI». B cocraB oTuera
MOTYT OBITh BKJIIOYEHBI JIPYrHe€ pas3felibl, KOTOPbIE YUYUTHIBAIOT CHEUU(UKY BBITOJIHIEMOMN
nabopaTtopHoit paboThI ((HOTO FIKCIIEPUMEHTOB, MPOTPAMMHBIN KO U Ap.). HeoOXxoauMblie cXeMbl,
20 pucyHkH W rpadMKd MOXHO YEPTUTh KapaHJAIIOM JHOO C MCIOJIb30BAHUEM CIEIHMATbHBIX
MPOrPaMMHBIX TPOAYKTOB Ha MEPCOHATLHOM KOMITBIOTEPE.

TpeboBanus k ohopMIEHUIO OTYETA O JTAOOpaTOpHOU paboTe

Pe3ynbTaThl BHINOJHEHHBIX J1a00OpaTOPHBIX padbOT, OPOPMIISIIOTCS B BHUAE OTYETa IO
oHOMY 00pasily. OTueT MUIIYT ¢ OJHOU CTOPOHBI TucTa Gpopmata A4 (pazmepom 210%297 mm).
OCHOBHBIE HAJIMUCH BBHITIOJHAIOT B COOTBETCTBUU ¢ ['occranmaproM. Bce BhIMOTHEHHBIE U
MOJMMCAaHHBIE PYKOBOAUTEIIEM OTHYETHI MO JIA0OPATOPHBIM PabOTaM CKIAABIBAIOT B JOTHYECKON
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MOCIIEA0BATENHPHOCTH U OpomrtopyroT. [lpu 6onbiioM KoaudecTBe CTpaHuUll (Oojee IecsTH)
COCTaBJISIIOT COJIEp)KaHUE OTYETa, KOTOPBIA pa3MellaloT B albOOME IMOCJe THUTYJIbHOIO JIMCTA.
TUTYNBHBIA JIUCT JNOJDKEH HWMETh Haiamuch <« JKypHan ja0opaTOpHBIX padoT (OTYETHI)» C
dbamunuent pykoBoauTess (IpernojaBaTesib) U UCIIOJHUTENS (CTYIEHT).

11.3. Meroauueckue ykazaHus JUIsl 0OYYarONIMXCs 10 MPOXOXKICHUIO CAMOCTOSITEIHbHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IPEIoaaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YUYaCTHS.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe IIaHUPOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMCHUS
N HABBIKM B YCBOCHHU MW CHCTCMATHU3AllUU HpI/IO6peTa€MBIX 3HaHHI>i, 06€cnqu/IBaeT BBICOKHUH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, TIOMOTAeT IIOJYYUTh HABBIKH TIOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00yJarOUUX CSSBIISIOTCS:

—  y4eOHO-METOJIMYEeCKUI MaTepHall 10 IUCIUILTHHE.

11.4. MeTtoauueckue yKazaHusl JUIsl OOYYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTHU

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMAaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroIuXxcsl, OCYLIECTBISEMOIO B TEYEHUE CEMEeCTpa C IIeJIbI0 OLEHUBAHUS XO0/a OCBOCHUS
JUCLUIUINHBI.

Cucrema OLEHOK IpU IPOBEIECHUU INPOMEKYTOYHON aTTeCTalMd OCYLIECTBIIACTCS B
cooTBeTcTBUU ¢ TpeboBaHusMu [lonoxeHuit «O TekylleM KOHTPOJE YCIIEBAEMOCTH U
OpoMeXXyTouHOW arrectauuu cryfaeHToB ['YAII, oOywaromuxcs MO NporpaMmbl BbBICILIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4yeOHOW paboThl
cryneHtoB B 'Y AIy.

[IpoBeneHne TEKyLIEro KOHTPOJI YCIIEBAEMOCTH OCYLIECTBISIETCS C IOMOIIbIO
BONPOCOB, MpHBEJIEHHbIX B Tabmuie 15. OneHMBaHUE TEKYIEro KOHTPOJIS YCIEBAEMOCTH
OlICHMBaeTCA MO cucrteMe 3aueT/ He 3adeT. [loNoXKUTeNbHbIM pe3yiabTaT TEKYLIEro KOHTPOJIS
yCIIEBaEMOCTH JIaeT CTYJCHTY JIOTOJIHUTENbHBIA Oail Npu NPOBEICHUH HPOMEKYTOUHOU
aTTEeCTallUU.

11.5. Metoauueckue yka3zaHus A 00y4arouMxcs MO MPOXOKICHHUIO MPOMEKYTOUHOMN
aTTecTalun

[Ipomexyrounas  artectanus  OOydaloIIUMXCsl — MpeAycMaTpUBaeT  OICHUBAHHE
IPOMEXKYTOUHBIX M OKOHYATENIbHBIX PE3yJlbTaTOB 00ydeHus no JucuuiuiiHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — (¢opMa OIEHKM 3HaHHMH, MOJYyYEHHbIX OOydarolmMMcs B Ipoliecce
U3y4eHHs BCel AMCLUUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHOW paboThl, CHOCOOHOCTH
OPUMEHSTh MX Ul pEIHICHUs MPAKTUYECKUX 3a4ay. DK3aMeH, Kak IMpaBuio, MPOBOAMUTCS B
NEPUOJ HSK3aMEHAIIMOHHOW CECCHMM W 3aBEpIIAETCSl aTTECTAllMOHHOM OLIEHKOM «OTIIMYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHO.

Cucrema OLEHOK IpU IMPOBEIECHUU IMPOMEKYTOYHOW aTTeCTAallMU OCYLIECTBISETCS B
coOoTBeTCTBUU ¢ TpeboBaHusMu [lonoxennit «O TekylleM KOHTPOJE YCIEBAEMOCTH U
OpoMeXXyTouHoU arrectauuu cryfaeHToB ['YAII, oOywaromumxcs MO NpOrpaMMbl BBICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadyecTBa ydeOHOH pPaOOThI
crynentoB B 'Y AIy.

[IpomexyTouHass aTTecTalus OLIEHUBAETCS MO pe3yibTaTaM TEeKYIIEro KOHTPOJIS
ycrieBaeMoCTH. B ciyuae, eciu CTYJeHT MO YBRXUTENbHOM NPUYHMHE HE BBIOIHHUI TpeOOBaHUs
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TEKYILIEro KOHTPOJS, €My MPeIOCTaBIsSeTCs BO3MOXHOCTb ClaTh 3aJ0JKEHHOCTH IO
nponyieHHbIM TemMaM. dopma mpoBeeHUs TPOMEXYTOUYHOM aTTEeCTallMi — MUChbMEHHAs.
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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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