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IHacnopt
(pona oLIEHOYHBIX CPEACTB

POIIECCOB

Tabmumna 1
dopmupyemble OueHOUYHBIE Ko
Moy b TUCTIMILTUHBI KOMIIETEHITUN MaTepHabl HECTBO
WK UX YaCTH U CpeJICTBa
Tema 1. CobecemoBanue 11
DHepreTU4ecKue OCHOBBI TCxk 42
3JICKTPOTEXHOJOIMH IIKoc-2. CiocobeH 3JIP 11
Tema 2. OCYIIECTBIIATH
DIEKTPOTEPMHUIECKOE U IJIAHUPOBAHHE U KOHTPOJIb CobecenoBanue 19
sHeprocOeperatoiiee JNEATENBHOCTH 110 TCx 40
000pyI0OBaHUE VIS CETBCKOTO TEXHUYECKOMY 3J1P 44
XO03SHCTBA 00CITyKMBAaHUIO U PEMOHTY
Tewma 3. 000py1I0BaHUS TTOJCTAHITUH
. CobecemoBanue 18
[TpumeHeHne CHITBHBIX 3IEKTPUUYECKUX CEeTel TCx 7
AIIEKTPUYECKUX TTOJIEH. 3JTP 3
YabTpa3zByKoBast TEXHOJIOT S
1 OHEHOYHBIE MATEPHUAJIBI, HEOBXO/IUMBIE
IJIs1 ONEHKHA 3BHAHUU, YMEHHMU U HABBIKOB JTEATEJIBHOCTHU
B ITPOLECCE OCBOEHUS JTUCHUITJIMHBI
Tabnuua 2 — @opMupyemble KOMIIETCHIIUN
Kongn O11eHOYHBIE
Ko u HanMeHoBaHMEe HHIUKATOPA JOCTHKCHHUSI KOMITETEHITUN
HaUMEHOBaHUE MaTepuabl
(4acTv KOMIIETCHITUH )
KOMIIETEHIINHU Y CpE/ICTBA
Tema 1. DHepreTHueckre OCHOBBI 3JIEKTPOTEXHOIOTHH
N-21x0c-o Haxoout u ananu3upyeT HHOOPMALIUIO UISL PELIEHUS
H-2nikoc-2 il pyeT uHdopMaLio s p Cobecero-
MMOCTaBJIECHHOM 3aa4H
BaHHE
N J1-311K0c-2 Vicmionb3yeT coBpeMeHHbIE METOII MOHTAKA, HAJIa KU TecTHDo
MaIlIMH ¥ YCTAaHOBOK, MOJICPKAHUS PEKUMOB paOOTHI BaHHI;
SIIEKTPUGUIIIPOBAHHEBIX ¥ aBTOMATU3UPOBAHHBIX TEXHOIOTHUYECKUX
ITKoc-2. Cnocoben pucuHp P 3amura JIP

IPOIECCOB

OCYILECTBIISATh
Tema 2. DnekTpoTepmMudeckoe U 3HEprocoeperaromiee 000pyao0BaHue
TJIAaHUPOBAHUE U .
IUIS CEJILCKOT'O XO35IMCTBA
KOHTPOIb na-2 Haxonut u ananusupyet nuHGOpMamuio 1 perieHus
NEATEIIHHOCTH T10 [TKoe-2 pyel P p Cobeceno-
MMOCTaBJICHHOM 3aa4H
TEXHUYECKOMY BaHUE
N /1-31xoc-2 YicTionb3yeT coBpeMEHHbIE METObI MOHTAXa, HAJIAIKU
00CITyKUBaHUIO 1 Tectupo-
CMOHT MaIlIMH ¥ YCTAaHOBOK, MOJICPIKAHUS PEKUMOB PaOOTHI BaHIC
P Y ANEKTPU(DUIIMPOBAHHBIX U ABTOMATU3UPOBAHHBIX TEXHOIOTUYECKUX
000pyIoBaHus 3ammra JIP
N MIPOLECCOB
MOACTAaHIINH v
Tema 3. [IpuMeHEeHNE CUITBHBIX SJIEKTPHUUECKUX MOJIEH.
ANEKTPUIECKUX
cereit Y bpTpa3zByKoBast TEXHOJIOTHSI
N -211k0c-2 HaxomuT v aHanu3upyeT HHPOPMAIHIIO IS PeIICHUS Cobeceno
IIOCTaBJICHHOH 3aa4u BaHIe
W -31koc-2 UcTiOnb3yeT COBpeMEHHBIE METOIbI MOHTAXa, HAIAIKU TecTHDo
MaIlTiH ¥ YCTAaHOBOK, MOJICPIKAHUS PEKUMOB PaOOTHI BaHHI;
ANEKTPUPUITMPOBAHHBIX U ABTOMATU3UPOBAHHBIX TEXHOJIOTHIECKIX amra JIP




OuneHovHbIe MaTEepHAJIbI U CPEACTBA /ISl IPOBEPKHU
c¢opMHPOBAHHOCTH KOMIIETEHIM A

Tema 1 «3HepreTuqec1me OCHOBBI 3JICKTPOTEXHOJJIOTHH)

Bomnpocsl 1151 codeceoBanms:

1 . CocrosHue HpOGHGMBI HCIOJIb30BAHUA  3JICKTPOTCXHOJIOTUU B CEIbCKOXO03IICTBEHHOM

IIPOU3BOICTRE.
OCOOCHHOCTH UCTIOJIb30BaHUS AJICKTPUUECKOM SHEPTHH B CEIILCKOM XO3SIHCTBE.
XapaKTepI/ICTI/IKI/I BHGKTPOMaFHI/ITHOFO I10JI1 KaK HOCUTCIIN BHCpFI/II/I.

B3anmopelicTBie 6MOIOrHYECKHX OOBEKTOB M AIIEKTPOMArHUTHOTO TOJISL.
Bexkrop [loliHTHHra M €ro onpeneneHue.

Crioco0bI 3JIEKTPUIECKOTO HAarpeBa.

WO NNk WD

nepeaaTouHsii K03 duiment.
10. TeroBoii pacuer 2MEKTPOTEPMUYECKHX YCTAHOBOK.
11.DnexTpudeckuii pacyeT HarpeBaTeeil CONMPOTUBIIEHHS 110 paboueMy TOKY.

Komnvromepnoe mecmupoeanue (TCk):

Buvibepume ooun npasunvhuwiii 6apuanm omeema
Oco0eHHOCTD €eIbCKOX035IIICTBEHHOT0 TPOU3BOACTBA:
BBICOKAs! KOHLIEHTPAIHsI TOTpeOuTeneit
+paccpeioTOUeHHOCTh MOTpeOuTeNeH
MaJible TPAHCTIOPTHBIE PACXOIBI Ha JOCTABKY TOILIMBA
PaBHOMEPHOCTb Harpy3KH

OTKJ/IOHEHHE TeMIIepaTypPbl 0T ONITUMAJIbHON B KOPOBHUKE CHUKAET NPOAYKTHBHOCTb HA:
+10%

25%

HC BJIMACT HA IPOAYKTHUBHOCTDH

30%

ABTOMaTI/BaI[I/Iﬁ TEXHOJOI'NMYECKHUX npoueccon MMO3BOJIACT COKpaTI/ITb l'lOTepI/I TCILJIOTHI HaA:
HC BJIMACT HaA HOTepI/I TCIIJIOTHL

+20...25%

40..50%

5...10%

Hcnonb3oBaHue JIEKTPUYECKOH FJHEPTUH B CeJIbCKOM XO03M1liCTBE MO3BOJISIET:
YBEJIMYUTH 3arps3HEHNE OKPYKAIOIIeH cpeibl

TPYJAOYCTPOUTH OO0JIbIIIEE KOJTUYECTBO HACEICHUS

+COKpaTUTh NMPOJIOKUTENILHOCTh pab0Yero IHs U BBICBOOOIUTH TPYAOBIE PECYPCHI
YMCHBIINUTDb HAACKHOCTb CUCTCMbI TEIIOCHA0KEHUS

Bekrop IloiinTHHIa — 3TO:
BEKTOPHOE IIPOU3BEICHUE BEKTOPA CUJIBI HA BEKTOP HAIPSKEHHOCTH JIEKTPUYECKOTO OIS

ITornomenne u MMPEBPAIICHNUEC SHEPIUU JICKTPOMArHuTHOT'O IOJIA B BEIICCTBCHHBIX CpEaax.

KJIaCCI/I(I)I/IKaLII/IH QJICKTPOTCPMHUUICCKUX YCTAHOBOK, 3a/1a4 U COACPIKAHUC NX IIPOCKTUPOBAHUA.

3J’I€KTpOT€pMI/I‘~I€CKI/IC YCTaHOBKH KaK O0BEKTEI aBTOMaTHU3alllH. IlocTostHHAs BPEMCHH Harpesa,

+ BEKTOPHOE MPOU3BEICHNE BEKTOPA HAIPSHKEHHOCTH AJIEKTPUYECKOTO OISl Ha BEKTOP HAIPSHKEHHOCTH

MarHUTHOTO TIOJIS
BEKTOPHOE MPOU3BEICHUE BEKTOpA HAMPSHYKEHHOCTH MarHUTHOTO 1oJist Ha cuity JlopeHia
BEKTOPHOE Npou3BeieHue cuiibl JlopeHiia Ha cuity Amnepa
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TemnepaTrypa npoBOAHMKA NPHU MPOXO0KIACHUHU IJTEKTPUYECKOI0 TOKA MOBBIIIAETCSH 32 CUET:
+B3auMOIEHCTBUS CBOOOAHBIX 3apsAI0B C HEUTPAILHBIMU ATOMAMU U MOJIEKYJIaMH

MOBBILICHUS TEMIIEPATYPhI

YMEHBILIEHNS KHHETUYECKOW SHEPTUU aTOMOB U MOJIEKYJI

YMEHBILEHUSI CKOPOCTH IBUKEHUS aTOMOB U MOJIEKYJI

3agaya NMpPoeKTHPOBAHUSA YJIEKTPOTEPMHUYECKHUX YCTAHOBOK:
+yMEHBIINTH PUBEICHHBIE 3aTPAThl HA IPOU3BOJCTBO IPOLYKIIUH
YBEJIMUYUTH IPUBEIECHHBIC 3aTPaThl Ha IPOU3BOICTBO MPOAYKIIAN
YBEIIMYUTH 3aTPaThl SHEPTUH

YBEJIMUYUTH 3aTPaThl TPy

KocBeHHBIN HarpeB CONPOTHBJIEHUEM — 3TO:
+HarpeB BOJbI B JIEKTPUYECKOM YalHUKE

Harpes BOJBI B 3JIEKTPOJHOM BOJOHArpeBaree
JIEKTPOKOHTAKTHBIN HATPEB CTAIBHOM 3arOTOBKHU
Harpes CyIla B MUKPOBOJHOBOM IIE€4H

Harpes B nepeMeHHOM MarHUTHOM I0Jie — 3TO:
Harpes CyIla B MUKPOBOJIHOBOW NE4H

+HarpeB CTaJIbHOU 3arOTOBKH B HHAYKTOPE
Harpes BOJIbI B 3JIEKTPOJHOM BOJOHArpeBaree
JJIEKTPOKOHTAKTHBIN HAarpEB CTAJIbHOM 3arOTOBKHU

Harpes B nepeMeHHOM 3JIEKTPHYECKOM I10JI€ — ITO:
+HarpeB cyrna B MUKPOBOJHOBOM €YU

HarpeB CTAJIbHOM 3arOTOBKHU B MHIYKTOPE

HarpeB BOJBI B AJIEKTPOJHOM BOJOHArpeBaTeie
3JIEKTPOKOHTAKTHBIN HarpeB CTaJIbHOM 3arOTOBKHU

DJIEKTPOTEXHOJIOTUsl — 00J1aCTh HAYKH M TeXHUKH, H3y4YaIolIas:
[Ipuemsbl mpeobpa3oBaHus ANEKTPUIECKON SHEPTUU

Crioco6b1 npeobpazoBaHUs HIEKTPUUECKON SHEPTUU

CpencTBa BbIIOJHEHUS TPOU3BOACTBEHHBIX MTPOLIECCOB

+Bce npeapiayiue BapuaHThl OTBETOB

YaenabHoe 3JIeKTpHYeCKOoe CONMPOTHBJIEHHE BOAbl YMEHbIIAETCS € POCTOM TeMIIepaTyphl U
yMeHbIIMJIOCH B 1,2 pa3a. Bonpoc. Bo cko/ibko pa3 cucTeMa aBTOMATHYECKOT0 PeryJIMpoBaHuUsI
3JIEKTPOJHOI0 BOJAOHAIpeBaTe/Isi N3MEHHUT HANIPSIZKEHUE HA 3JIeKTPOAAaX BOJOHATrpeBaTeIst
NMOCTOSIHHOM MOIIIHOCTH, MOTPedJisseMOii U3 ceTu?

YBennuur B 1,2 pasza

Ymenbmur B 1,2 paza

Veemnuut B V1,2 pasa
+Ymenpumr B /1,2 paza

Kak u3ameHunTcs 3Heprus, norpedasieMasi U3 CeTH B eJUHUILY BpeMeHH TPeMsi OINHAKOBBIMH
TpyOUYaThiMu 3JiekTpoHarpeBareasaMu (TOHamu), BKIIOYEHHBIMH IEPBOHAYAJIBHO 10 CXeMe
«TPeyroJibHUKa) NMPHU UX NMEePEeKIIYeHNH B «3Be3ay»?

YBenuuutcs B V2 pasza

Ocranercs HeU3MEHHOMN

YMenpmmres B V3 paza
+ YMenbmuresd B 3 paza



OcHoBHas1 3a1a4a J1eKTPUYECKOI0 pacyeTa HarpeBaTeJbHOI0 JJ1eMeHTa:

OnpenenuTsb AEKTPUYECKYI0 MOITHOCTD, MOTPEOISIEMY IO M3 CETH
Onpenenutbh TEPMHUUECKOE COMTPOTUBIICHHE TEIIIONPOBOAHOCTH M KOA(D(PHUIIMEHT TEMI00TauU
+ Paccuntarh reoMmeTprudecKre pa3Mephl HArpeBaTEILHOTO JIEMEHTA
Paccuutath Temmnepatypbl pa3TUYHBIX YacTeH HarpeBaTess

IlecTh 0qMHAKOBBIX TPYOUATHIX 1ekTpoHarpesareJei (TOHoB) coenmHeHbI CHMMETPUYHO B
NOCJIeI0BATEJIbHYIO 3Be31y 0e3 HYJIeBOI0 MPOBO/AA. YKAKUTEe U3MEHEeHNEe BeJJMYMHbI JHEPrum,
norpedsieMoii U3 CeTH B eIMHUILY BpeMeHHU, ecjiu oquH u3 TOHoB neperopur.

MormtHocTb, oTpedisieMast U3 CETH, MPU UCUYE3HOBEHUH HAMPSKEHUS OJHOM 13 (a3 B «3Be3/e» 0e3
HYJIEBOT'O MPOBOJA HE U3MEHUTCS

DOHeprust, notpediseMast U3 CETH B €IUHHILY BPEMEHH, YMEHBIIUTCS B V2 pasza
MouHoCTh YMEHBIIUTCA B 3 pasa
+ MorHoCTb, ToTpediisieMas U3 CeTH, YMEHBIIUTCS B 2 pasa

KakoB xapakrep nepexoaHoro npouecca u3MeHeHHs1 TeMIepaTypbl BO BpeMEHH IIPH Harpese
00beKTa ISl HeATH3HPOBAHHOIO CJIy4as (TeJ10 OTHOPOAHOE C MOCTOSIHHO YeJIbHO
TeMJIOEMKOCTBI0O U 0€CKOHEYHOH TeNIONPOBOJHOCTBIO M IP.) IPH OTCYTCTBHH IOTEPb MAaCChI WJIH
NOTePb YJHEPrUH B OKPYKAIOLIYI0 CPeAy B IpoLecce HarpeBa, NPpH NOCTOSHHOM 3HAYEHUH
JHEPIrHHU B ¢IMHHUILY BPEeMEHH, IOABOIUMOM K 00beKTY VI H3MEHECHHS ero TelJI0CoAePKAHUS, U
NPH HYJ1eBbIX HAYAJIbHBIX YCJIOBHAX?

Temmneparypa 00beKTa MO 3KCIIOHEHTE BO3PACTAET

Temneparypa Bo3pacTaeT 1o napadosne

+ Temmneparypa pacTer 10 JIUHEHHOMY 3aKOHY

CHauaza TemnepaTypa pacTeT 1o napadose, a 3aTeM 110 SKCIIOHEHTE 10 YCTAaHOBUBIIETOCS 3HAUEHUS

IlecTh 0AMHAKOBBIX TPYOUATHIX dJIeKTpoHAarpesartesieil (TOHoB) coennHens! B ABOIHOI
TpeyrojibHuK. Onpeneanre H3MeHEHHe JHEPTUH, OTPe0JIsIeMOil B eJUHUIY BpEMEHHU U3 CeTH NPH
HCYE3HOBEHHUHU HANPSAKeHUs OAHOM U3 (a3,

DHeprus B eIMHUILY BPEMEHH, TOTpeOIIsieMast U3 CETH HE U3MEHUTCS

OHeprus B €JMHULLY BPEMEHH, TOTpedisieMast U3 CeTH, IPU MCUE3HOBEHUHU HAINPSDKEHUS OAHOM U3 Tpex

¢a3 Bo3pactaer B V3 pasza

OHeprus B JMHUILY BPEMEHH, MOTpedisiemMast U3 CeTH YMEHBIIUTCSA B V2 paza
+ DHeprus, notpediseMas U3 CeTH B €IUHUIYY BpEMEHH, YMEHBIINUTCA B 2 pa3a

Yka:xkuTe XapaKTepHYI0 0CO0€HHOCTh HH(P)PAKPACHOT0 HATPeBA MO CPABHEHUIO ¢ KOHBEKTHBHBIM
HArpeBOM.

3akoHBI TeII0BOTO M3myueHus Ten [Itanka u Buna nexar B ocHOBe HH(PaKpacHOTO HarpeBa, a
3aKOHBI TeT0BOro u3nyueHus ten Crepana-bonsumana u Kupxroga — B ocHOBe HarpeBa n3iy4eHUEM
+ CriexTp U3Iy4eHUs ICTOYHUKOB HH(PPaKpacHOTO HAarpeBa COOTBETCTBYET ONTUYECKUM
XapaKTepUCTHKAM HarpeBaeMbIX Tell B MH(pakpacHOW 001aCTH, WK APYTUMH CIOBAMH, U3TydaTeIbHbIe
XapaKTEPUCTHKH U3ITydaTelsi COOTBETCTBYIOT TMOTJIONMIATEIHHBIM XapaKTEPUCTHKAM HarpEeBAEMbIX Tell
VHTEeHCUBHOCTh HAarpeBa M3JIy4eHUEeM Ha IMOPSI0K BbIIIE HHTEHCUBHOCTH HH(PAKPACHOTO HArpeBa,
ocoGerHo mpu Bbicokux (1200 °C u BbIIIE) TeMIepaTypax H3iIydaTels

JJis HarpeBa YMCTOro BO3AyXa MOKHO PUMEHHUTh HH(PPAKPACHBIH HATPEB, & HE HATPEB H3JTyUYCHUEM

Han6oab11y10 Temio0éMKoCcTh HUMEKOT BelllecTBA:
+ BOJa

IECOK

XKEJE30

M€EIb



KosmmyecTBO TEmI0ThI, BbIAC/SONICECH MPU MPOXO0KIECHHH JEKTPUYECKOr0 TOKA, ONMpeAeaeTcs
10 3aKOHY:

QPapanes-Makcsemia

Kynona

+Jxxoyna-Jlenua

boii na-Mapuorra

DJIEKTPOAHBIN HATPeB IPUMEHsAETCS I HarpeBa:
TpaHc(hOpMaTOPHOTO Macia

+ BOJIbI

CTaJIbHBIX 3arOTOBOK

3epHa

IIpouecc mepeHoca Tem10Thl TEKyLIeH KUIKOCTHIO HJIH Ia30M U3 00J1aCTH ¢ OTHOM TeMIlepaTypoit
B 00J1aCTh C APYroi TeMnepaTypoi — 310:

+ KOHBEKIU

Terloneperaya

U3JTy4yeHue

JaMUHApHOE IBUKEHUE

IlocTosiHHAs BpeMeHH HarpeBa — 3To:

+ OTHOIIIEHME TEINIOEMKOCTH TeJIa K €r0 TEIIOOTAAIONICH CLIOCOOHOCTH
BpEMs Harpesa Tefna

OTHOIIIEHHE TEMIIEPATyPhI TeJla K MOABEICHHON MOIIIHOCTH

BpEMS JIAMUHAPHOTO JABM)KEHHUS Ta3a

IIpsimoii HarpeB CONPOTHBJICHUEM — 3TO:
+3JIEKTPOAHBIN HarpeB BOJBI

Harpes BOJbI B MUKPOBOJIHOBOM IeYn
HarpeB BoJIbI ¢ moMotsio TOH

HarpeB CTaJIbHOM 3arOTOBKHM B MHIYKTOpE

KoHTakTHas cBapKa 0CHOBAHA HA HCIOJIb30BAHHUU:
+ IpsIMOTO Harpesa

KOCBEHHOI'O Harpena

3JICKTPOAYTOBOTO HarpeBa

JU3JIEKTPUYECKOTO Harpena

Harpes Boabl B 2JIeKTpH4YeCKOM YaiiHHKe OCHOBAH HA MCIO0Jb30BAHUM:
IPSIMOTO HarpeBa

+ KOCBEHHOTO Harpena

JIEKTPOAYTOBOIO HarpeBa

JUBJIEKTPUYECKOT0 HarpeBa

Hau6os1ee npuemJiieMblie crioco0bl JIEKTPHYECKOr0 Harpesa JJIsl NOA0rPeBa NOYBbI B NAPHUKAX U
3MMHHX TeIUINIAX:

KocBeHHbIi1 HarpeB cOnpoTUBIEHUEM

+J{M2neKTpUYECKUA HarpeB

Harpes uznyuennem

BrICOKOYaCTOTHBIN MIa3MEHHBIN 3JIEKTPOHATPEB



st co31aHust HEOOXOTUMBIX /11l PACTEHMIl, )KHBOTHBIX M NITHIBI TEMIIEPATYPHBIX PEKUMOB Ha
JKHBOTHOBOIYECKHX (hepMax, B OBOLIEXPAHMINIIAX, TEMJIHIAX, NTHIe(PaOpUKaX HCIIOJIb3YeTCs B
HACTOsIIIIee BpeMsi DJIeKTPOTEPMHUYEeCKOoe 000py10BaHNe:

TpanchopmaropHbie (MHIYKIIMOHHBIC) BOJAOHATPEBATEIH TPOMBIIIICHHOW YaCTOTHI
BbICOKOYAaCTOTHBIC TACTEPU3ATOPHI; MOIYIIPOBOAHUKOBBIC TEPMOIICKTPUUCCKUE KOHTUIIMOHEPDI
+DeKTpoKaTopu(EepHbIC YCTAaHOBKU

TeroBble HACOCHI

Metoabl 3HeprocoepexeHHs1 U3 MepevncJeHHbIX HIKe MEeTOA0B JHeprocoepekeHus: B
3J1eKTPOTEXHOJIOTHH, OTHOCALIHECS K CHelHATbHbIM:

Co3aHne NpUHIMITHAIBHO HOBBIX U IPUMEHEHHUE CYIIECTBYIONUX YHEProcOeperaromumx
CEIBCKOXO35IMCTBEHHBIX 3JIEKTPOTEXHOJIOTUI

ABTOMaTH3aIMs 3TEKTPOTEXHUIECKUX YCTAHOBOK B CEJIBCKOM XO03sliiCTBE

Opranu3zanus palMoOHAIBHOTO UCIOIb30BaHUS U yU€Ta AIEKTPOIHEPTUN ITPU [TOMOIIU

KB (PULUPOBAHHBIX IKCIUTyaTAlUOHHBIX CITYkKO

+[Ipumenenne Ha ¢epmMe wu nrunedabpuke TpU  [EHTPATM30BAHHOM  TEIUIOCHAOKEHUHU
KOMOMHUPOBAHHOTO 00OrpeBa IMyTeM NPHUMEHEHHsS YCTAaHOBOK MECTHOro oborpeBa (MH(ppaKpacHbIH
o0rydaTenb, 000rpeBaeMBbIi 10T, JIEKTPOTIAHENb U JIP.) JJIS TIOPOCST U IBITUISAT

I'paduk norpedieHns 3IEKTPOIHEPIrUU U rOpsiyeil BOAbI, MMEIOLINI HAUXY/IIIHe TeXHUKO-
IKOHOMMYECKHe MOKA3aTeu:

DNEeKTPOBOAOHAIPEBATENH U OTONUTENIbHBIE YCTAHOBKH aBTOMAaTUYECKH paOdOTAaIOT B IOJHOCTHIO
aKKyMYJISILIMOHHOM peXXHMe B HOUHBIE YaChl «IIpOBajiay rpaduka 3JeKTPUUECKUX HArpy30K, a Topsuyto
BOJy pa3OUparoT 1o Mepe HaIOOHOCTU B OCTAIBHOE BPEMsI CYTOK

DEeKTPOBOAOHATPEBATENN U OTOMUTEIbHBIE YCTAHOBKU aBTOMaTHYECKH pab0Tal0T B YaCTUYHO-
AKKyMYJISIIUOHHOM PEXHUME, KOTJ]a CYTOUHOE KOJIMYECTBO BOJIbI HATPEBAIOT B HOUHBIE U B THEBHBIE
Yachl MUHUMAaJIHON 3arpy3KH 3JEKTpoceTe

DNEeKTPOBOAOHAIPEBATENN U OTONMUTENIbHBIE YCTAHOBKH BKJIIOYAIOT 110 MEPE HEOOXOUMOCTH IO
CBOOOAHOMY TpaduKy

+ DIIeKTpOBOJOHArPEBATEIN U OTONUTENbHBIE YCTAHOBKU BKIIIOUAIOT B pabOTy B Yachl MaKCHMalbHOU
3arpy3KH 3JIEKTPUYECKHX ceTel

IIpu HarpeBe BOONIPOBOAHOI BO/JbI €€ yAeAbHOE JJIeKTPHYECKOe CONPOTHBJICHHE:

HE U3MEHSETCS 10 MOMEHTa MHTEHCHBHOTO Napo00Opa30BaHUs

YBEJINYUBAETCS

CHayasa yBeJIMYUBAETCS, a 3aTEM YMEHbILIAETCS B 3aBUCUMOCTH OT TOT'0, KAaKUE COJIHM UM PUMECU
pacTBOpPEHBI B BOJIE U B KAKOM KOJIMUECTBE

+yMeHbIIaeTcs

Hau0os1ee npuemiieMbIM UIs1 000rpeBa MOPOCAT-COCYHOB H LBILIAT B X0J0HOE BpeMs roja
SIBJISIIOTCSH

DNEeKTPOHHO-TTy4€BOI HarpeB

JuanekTpuyeckuii HarpeB

+HdpakpacHblii HarpeB

TepmoanekTprueckuil HarpeB (TepMOdIEKTPUIECKHE MOTYTTPOBOIHUKOBBIE KOHIUIIMOHEPHI U
TpaHchopMaTOpHkI TETIa)

CBoiicTBa MaTepHaJia Il M3TOTOBJICHHS HArPeBaTeIbHbBIX 3JICMEHTOB, PEAJIH3YIOIIUX CII0CO0
HarpeBa CONPOTUBJECHHEM (HanpuMep, HUXPOM):

+boip1ioe yenbHoe 3JIEKTPUIECKOE CONPOTUBIICHUE

Bonbmioit TemMnepatypHbiit K03()(GUIUMEHT JIEKTPUYECKOTO COIPOTUBIICHHS

Mauieie )kaponpo4HOCTb U KaPOCTOMKOCTh

bonbmas ynenpHast 2J€KTpUYeCcKas IPOBOAUMOCTD



JHeprus, noTpedseMasi U3 CeTH B ¢IUHUILY BPeMEHHU JJIs1 HEMPOTOYHOI' 0 3JIEKTPOAHOI 0
BOJIOHArpeBaTeJisl PU MOBbINIEHUH TeMIIepPaTypbl HArpeBaeMoil BoJbI (IPH ee HEM3MEHHOM
Macce) U IPH OTCYTCTBUM CHCTEMbI ABTOMATHYECKOT0 YIIPABJICHUS

+ He n3menuTcs

YMeHpIIUTCS

VYBennuurcs

CHayana OyJeT yMEHbIIIaThCs, a C MOMEHTA Mapoo0pa30BaHus — PE3KO BO3pacTaTh

NHayKIMOHHBII HArPeB B CeJIbCKOX0351iiCTBEHHOM NMPOU3BO/ICTBE MPUMEHSIeTCS 1JIsl:

+ I[ToBepXHOCTHOM TepMOOOPAOOTKH METAIITNYSCKUX JCTAJICH HA IPEANPUATHSIX 110 PEMOHTY U
IMPOU3BOACTBY CEJIILCKOXO3SIMCTBEHHOU TCXHUKH, KOCBCHHOI'O Harp€Ba BOJbI

Cy1Iku 1 TerioBoi 00pabOTKH CeTbCKOX03iCTBEHHBIX MAaTEpUajIoB, HarpeBa BO3ayxa Mpu
YIIPaBJICHUU NIapaMETPaMH MUKPOKJIMMATa CEJIbCKOXO3SIMCTBEHHBIX TOMEIIEHUI

Harpesa npecc-nmopoukos, pe3us, 1epeBa, CTEPUIN3alui IPOLYKTOB, IPUTOTOBIICHMS TUILH
MecTtHOTO 000TpEBa MOJIOTHIKA )KUBOTHBIX U MITHIIBI, 00paOOTKH KOPMOB, CEMSH

AJITOPUTM ONTHMHU3ALMHU APAMETPOB YJIEKTPOTEPMUYECKOIl YCTAHOBKHM HanboJiee npueMJIeMbli
10 TeXHUKO-IKOHOMHYECKHUM IOKA3aTeIsIM:

[ToBbIIIATH 10 BO3MOKHOTO Ipeiesia TeII0BOH KO3 PHUIUEHT MOJIE3HOro JeHCTBUS, HE OCTaHABIUBASChH
IIPU 3TOM IIEpPE POCTOM KalUTAIbHBIX 3aTpaT U SKCIUTYaTALIMOHHBIX U3AEPKEK

YMeHbIaTh 10 BO3MOXHOTO Mpejiesa KanuTalbHbIe 3aTpaThl, IPH 3TOM He oOpaiiasi BHUMaHUs Ha POCT
JKCILTyaTallMOHHBIX U3JIEPKEK

CHMXaTh 10 BO3MOKHOTO MpEAEIia SKCIUTyaTallMOHHBIE N3JIEP/KKH, HE OCTAHABIUBASICh IIEPE]] POCTOM
KalMTAJIbHBIX 3aTpaT

+ [lony4uTs 1 uccienoBaTh QYHKUHUIO U1 CyMMbI yI€TIbHBIX PUBEICHHBIX KaUTAIBHBIX 3aTPaT U
SKCIUTyaTallMOHHBIX U3JIEPKEK HA IKCTPEMYM

B ocHOBe TUIJIEKTPHYECKOr0 HArpeBa Jexar (pu3nvyecKue siBJICHU:
DJeKTpOHHAas Nosipu3anys (Bo30yXkK/IeHHe TOKOB IPOBOJUMOCTH CHJIBHBIM BHEIIHUM 3JIEKTPUYECKUM
MIOJIEM )
+ JlunonpHas, penakcaliOHHas1, MEKCIOWHAs U CIIOHTAHHAs MOJISpU3aLys
WNonnas nonsipusanus
Bo30y:x/ieHue TOKOB CHUIIbHBIM BHEIIHUM MarHUTHBIM MOJIEM.

Cnoco0 3/1eKTpOHAarpeBa, MCNO0JIb3yeMblil B HOBEHIIIMX BHICOKOYACTOTHBIX MacTepu3aTopax
MOJIOKA:

WNHayKIIMOHHBIN HAarpeB (TOKH BHICOKOW YacTOTHI)

+/lusnekTpudeckuii HarpeB (TOKH CBEPXBBICOKOM YaCTOTHI)

Wn¢pakpacHblil HarpeB (TOKU MOJISPU3ALMH ITPH COTTIACOBAHUM CIIEKTPOB)

JlazepHblii HarpeB (pu Bo30YyKJICHUN HHPPAKPACHOTO CHEKTPaA U3ITyUEHUS])

du3nyeckne 3aKO0HbBI, JiesKalllle B 0CHOBe MHAYKIIHOHHOTO HarpeBa:

3axoH Kapho (TepmoaunaMuka) u 3akoH Ctedana-bonbiimana (U3myueHue)

3akon HeroToHa (koHBEKIMs) U 3aKOH [lenbThe (TErI0oBbIe MOTOKU TEPMOITIEMEHTOB)

3akon Buna (cMenieHrne CneKTpoB OT TeMIIepaTypbl) U 3akoH Dypbe (TEeTIonpOBOIHOCTD)

+ 3akon ®apazaes-MaxkcBenna (JIEKTpOMAarHWTHas WHAYKIUsA) u  3akoH JDkoyns-Jlenna B
MHTETpaJIbHOHN popme (TeroTa ToKa)

HN3o0mpywomme BCTABKH HA METAUINYECKHX TPYOaX, MOABOAAIIMX U OTBOJALIMX BOAY K
3JIEKTPOJHBIM BOJOHArpeBaTe/IsM, yCTAHABJIMBAIOT, YTOOBI:

MPEeOTBPATUTH pa3pylieHue TpyO r3-3a JIMHEHHBIX PACIIMPEHUN METANIOB — IPU U3MEHEHUHU
TEMIEPATyphI (HalpuMep, KOMIICHCATOPHI Ha TPYOOMPOBOIaX TEIIIOTPACC)

+ BBINIOJIHUTH TPEOOBAHUS MTPABIII TEXHUKH 0€30MaCHOCTH MU IKCIUTYaTaIUH 3JIEKTPOAHBIX KOTIIOB
YIPOCTUTH MOHTaX (CTHIKOBKY) IPUMEHEHUEM YCTPOUCTB U3 THOKUX KOHCTPYKITUI

UCKJIIOYUTH MPOTEKAHUE ANEKTPUYECKUX TOKOB MO TPyOaM JIsl yMEHBIICHUS UX KOPPO3UU



IIpuunHa BbICOKON TeMIlepaTyphbl B ra30BOM NPOMEKYTKe (B Ayre) NpH JIeKTPOAYT0BOil cBapKe
(yxa3aTb Hau0oJiee MpueMJIeMbIi OTBET):

Heo6xoanma 3Heprus Uist BEIPbIBAHUS 3JIEKTPOHA U3 KaTOIHOTO MATHA U 3HEPTHUS ISl TPOXO0XKICHHS
AJIEKTPOHHOI'O IOTOKA Yepe3 ra30Bbli IPOMEXKYTOK AYTH

[Tpu kax0M nepexoie MepeMeHHOro TOKa Yepe3 HyJlb KaToJ U aHOJ MEHSAIOTCS MECTaMH, U
MPOUCXOAUT YaCTHYHAA ACUOHHU3AlA ra30BOM cMecH

Bricokas Temneparypa cronba qyru Mo Aep>KUBaeTCsl B OCHOBHOM B Pe3yJbTaTe YIPYTUX COyAapeHui
JIEKTPOHOB C MOJIEKYJIaMU U aTOMaMU Ta3a

+Ilo 3akony JDxkoyns-JIeHna B UHTErpajabHON ¢opme >3IeKTpUdecKas BSHEeprus, BblAeiseMas B
HIOCJICIOBATEIBHON IEKTPUUECKON LIeNH U peodpasyemas B TEIUIOTY, OyneT HanOouIbIIeil Ha yJacTKe
LEeNH ¢ OOJIBIINM 3JIEKTPUYECKHM COTIPOTUBIIEHUEM, T.€. B Ta30BOM IIPOMEKYTKE

Ileab KOHCTPYKTHBHOIO pacyeTa 3JIeKTPOTEPMUYECKOro 000pyA0BAHMSA — ITO:

+ OnpeneneHue TEII0BbIX, AEKTPUUECKUX U PA3MEPHBIX TapaMETPOB

Br160p 000py10BaHus U3 UKCIIA BBIITYCKAEMOTO IPOMBIIIUIEHHOCTBIO 110 KaTajJoram

[IpoBepka BO3MOKHOCTH HCIIOJIb30BaHMSI 000pYIOBaHUS B KOHKPETHBIX YCIOBHSX SKCILTyaTalluN
OmnpeneneHne TEXHUYECKNX YCIOBUN Ha HarpeB

3ammuTa J1a00paTOpPHLIX padoT

Jlabopamopnas paboma «Hccredosanue pabomsl Hacpesamenell CONPOMUBLIEHUSY.

KoHTposibHBIE BOIIPOCHL:

1. Iloscaure koHcTpykuuio TOH, cBoiicTBa MaTepualoB, HUCIOIb3YEMBIX MPU HU3TOTOBJICHUHU.
OO0bsicHuTe (PM3HUYECKUE TPUYUHBI HATHYHUS TEMIICPATYpHOTO K03 PHIIMEeHTa COTPOTUBIICHUS.

2. llpuBeneHre TpHUMEPHl HCIHOJb30BAHUS HArpEeBATENbHBIX IUIEHOK, HMX JIOCTOMHCTBA U
HEIOCTATKU.

3. Iosicaute paboOTy CXeMbI COeMHEHHS OTAETbHBIX dNeMeHToB [TJIDH.

4. Urto 3HAYUT «CaMOPETYIHUPYIOMIUNC» HarpeBaTeIbHbIH KaOeb?

5. llosicHuTe MpPUYMHY HETMHEWHOM 3aBUCHUMOCTU YJEIBHOTO 3JEKTPUUYECKOTO COMPOTHUBICHHS
CaMOPETYJIMPYIOIIET0Csl HArpeBaTEILHOTO Ka0essi OT TeMIIepaTyphI.

6. [IpuBenure mpuUMepbl UCTIOIH30BAHUS OOBIYHBIX M CaMOPETYIUPYIOUIUXCS HarpeBaTeIbHBIX
Ka0eJei, uX TOCTOMHCTBA U HEJOCTATKHU.

Jlabopamopnas paboma «Hccredosanue mepmoaNeKmpuuecKo2o Hazpesay.

KoHTposibHBIE BOIPOCHI:

1. KakoBa cymHOCTh GU3HUYECKUX SIBJICHUM, JISKAIINX B OCHOBE TEPMOAICKTPUICCKOTO HArpeBa
OXJIAXKIEHUS?

2. Kak yctpoena u paboTaeT TepModJeKTpuueckass OaTtapesi, Kak, HE BKJIIOuYas IUTaHUE,
ONPENIETUTh €€ XOJIO0IHbIE U TOpsiYne Ccrian?

3. [MoueMy ISl M3TOTOBICHUS TEPMOIIECMEHTOB HCIOJIB3YIOT Pa3HOPOJHBIC TO (HHU3MYCCKHM
CBOMCTBaM IMOJIYNPOBOAHUKU?

4. B kakux pexuMax MOXET padoTaTh TEPMOIJICKTPHUSCKUN MpeoOpa3oBarelb TpaHchopmaTop
TEIJIOTHl, KAKUMH SHEPreTUYECKUMHU MOKa3aTeIsIMU MPU 3TOM OH XapaKTEPHU3yeTCs, KAK OHU CBSI3aHbI
MEXIy co00it?

5. IlpuBenure mpuMepbl MPUMEHEHHS] TEPMODIIEKTPUUECKUX MOJYJE€l B HAapOJIHOM XO3SICTBE,
MOSICHUTE UX JIOCTOMHCTBA U HEJAOCTATKH.
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Tabnuna 3 — Kputepuu onieHku copmu

OBaHHOCTH KOMITETCHIIUI

Kox n HauMeHOBaHWE HHIMKATOPA
JOCTHKEHUS] KOMITCTCHITUN
(4acTH KOMIICTCHITUH )

Kpurepun oniernBanusi chopMUpOBAaHHOCTH KOMIICTCHIIHN
(4acTH KOMIICTCHITUH )

Ha 0a30BOM ypOBHE

COOTBETCTBYET OIICHKE «3aUTEHO»
50-100% ot MmakcuMaipHOro Oasa

N-21koc-2» Haxoaut u ananusupyer
nH(OpMaITHIO JIJIs1 pEeIICHUS
IIOCTaBIICHHOH 3aJa4u
N -3 11x0c-2 McioNb3yeT coBpeMEHHBIE
METOJIbI MOHTAaKa, HAaJIaJIKH MAIlIUH U
YCTaHOBOK, TO/IJICPKaHUS PEKUMOB
paloThI ANEKTPUPHUIIUPOBAHHBIX U
ABTOMATU3UPOBAHHBIX
TEXHOJIOTHUECKUX MPOIIECCOB

CTyI[eHT 3HACT MaTCpHaJl MO TCME, IO CYIICCTBY OTBCHACT
Ha ITOCTaBJICHHBIE BOIPOCHI, 3HAET CIIOCOOBI HCCIICIOBAHMUS
paboThI HAarpeBaTeNel COMPOTUBIICHUS U
TEPMOIJICKTPUIECKOTO HarpeBa, HAXOANUT M aHAIU3HPYET
UHGOPMAITUIO IS PEIICHUS TOCTABIICHHOW 3a/1a4H, B
OCHOBHOM, CITOCOOEH HCIIOJIb30BaTh COBPEMEHHBIE METOIbI
MOHTaxa, HAJIaAKWU MallliH U YCTAaHOBOK, MMOAACPIKAHUS
PEXKUMOB PAOOTHI FTMEKTPUDUITMPOBAHHBIX U
ABTOMATHU3WPOBAHHBIX TCXHOJIOTHYCCKUX IMTPOLICCCOB

Tema 2 <<3JICKTpOTepMI/I'leCKOC u 3Hepr0c6eperammee 060py210Balme aJid CEJbCKOro

X035liCTBa»
Bonpocel 1151 cobeceoBanms:

1. OCHOBBI AIIEKTPOKOHTAKTHOTO Harpena ((hu3ndecKre OCHOBBI, IPUMEPBI 000PYTOBAHU).
2. DaeKTpoyroBoii HarpeB ((pu3HUecKue OCHOBBL, IPUMEPHI 000PyIOBaHUSA).

3. BeITOBBIE 37IEKTpOHArpeBaTeIbHbIE TIPUOOPHI.

4. InayKUMOHHBIA HarpeB MeTayuioB ((pu3nyeckue OCHOBBI, IPUMEPhI 000pYyIOBaHHUA).

5. Jlmanextpudeckuii HarpeB (PU3NISCKUE OCHOBBI, 001aCTh TPUMCHCHHS ).

6. DneKTpoJHbIN HarpeB BOJbI ((PU3NUECKUE OCHOBBI, 001aCTh IPUMEHEHUS).

7. HarpeB ¢ y4eToMm moTeph TEIUIOTHI B OKPYXAMOIIyI0 cpeny (nuddepeHnuaasHoe ypaBHeHHE,

nepenaTovHasi QyHKIIMS, IEPEXOTHBIC XapAKTCPUCTHKH).
8. TepmoanekTpuueckuii HarpeB ((HU3HMIECKHUE OCHOBBI, 00JIaCTh H3MCHCHHS ).

9. I/IHﬂYKHHOHHLIﬁ HarpeB KUAKHUX CEJIBbCKOXO03SMCTBEHHBIX IIPOAYKTOB. I/IHIIYKI_II/IOHHBIC KOTIJIBI

JJI1 KOTCJIIbHBIX.

10. KOHCTpYKTHBHOE YCTPOMCTBO U JIEKTPHUECKAsk CXeMa aBTOMATU3ALUU JIEKTOKAIOpU(pEepHOi

YCTaHOBKH.

11. 38.,[[8.‘11/1 " COACPIKAHUC ITPOCKTUPOBAHUSA SJICKTPOTCPMUUCCKHUX YCTAHOBOK.

12. KOHCTpYKTHMBHOE YCTPOMCTBO U D3JEKTpUYECKas CXeMa aBTOMAaTU3AlUKU HPOTOYHOTO

BOJIOHAIPEBATEIIS.
13. Knaccuduxamms
3alTUIIEHHOTO TPYHTA.

14. KOHCTpYKTMBHOE YCTPOMCTBO M JJIEKTPUYECKAsh CXeMa aBTOMATH3allMd HaKOIMUTEIHLHOTO

(EMKOCTHOTO0) BOJIOHATPEBATEIIS.

HauboJee

paclpocTpaHeHHBIX crmoco0oB  oborpesa

15. HarpeBatenbHble mpoBoaa u kabemau. O61acTb IpUMEHEHHUS.

16. Knaccudukamusi >IEKTPUUECKHX HarpeBaTelied COMpPOTUBJICHUS (KOCBEHHBIH HAarpes).

VYerporictBo TOHa. Matepuansl fis 31€KTpUUECKUX HarpeBaTeNEH.

17. BEBICOKOBOJLTHBEIC HMCTOYHHUKH ITHTAaHUS YCTAaHOBOK OJJICKTPOTEXHOJIOTMHU, YMHOXUTCIIb

HaIPSKEHUS.

18. DnexkrporuapaBaudeckuii 3PpPEeKT u ero NpUMEeHEHHE.
19. DnekTpounckpoBast 06paboTKa MaTepUaIOB, CYIIHOCTh MPOLiecca U MPUMEHEHHE.
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Komnvromepnoe mecmuposanue (TCk):

Buvibepume ooun npasunvhuill 6apuanm omeema
DJIeKTpUYecKHii HArpeB CONMPOTHUBJIEHHEM B CeJIbLCKOX0351iiCTBEHHOM NMPOU3BO/ICTBE NPUMeEHSIeTCS
s
+HarpeBa Bo3tyxa, BOJIbI, CyIlIKa M TEIUIOBOH 00pabOTKH CeThCKOXO3IHCTBEHHBIX MAaTEPUAIOB U
KOPMOB
[ToBEepXHOCTHOM 3aKaJIKU JIETAJICH CEIbCKOXO03AMCTBEHHBIX MAIIIMH, HAHECEHUS TTOKPBITUH,
MIPENOCeBHOM 00pabOTKU CEMSH, CETIEKIIMOHHON pabOThI
XHUMHKO-TEPMHUUECKOM 00pabOTKe METa/IOB (a30TUPOBAHUE, IIEMEHTaUs U Apyrue auddy3noHHbIE
[TOBEPXHOCTHBIE YIIPOUEHUS IeTaJIel CEIbCKOXO03SCTBEHHON TEXHUKHU U UHCTPYMEHTA)
TepMooOpaboTKH, HaMIaBKe, pe3Ke, CBapKe, TYTOMIABKUX U XUMUYECKH aKTUBHBIX METAJIJIOB B BAKyyMe

BbITOBbIE MUKPOBOJTHOBBIE 3JI€KTPONEYH /IIsl IPUTOTOBJIEHHUS MUIIH OTHOCATCS K BHIY
3J1eKTPOTEPMHYECKOr0 000Py10BAHUS:

WMH1yKIMOHHBIE BBICOKOYACTOTHBIE AJIEKTPOTEPMUYECKUE TIEUN

+ JIMdIeKTpHUUECKHE HIIEKTPOIICUN

DNEeKTPOHHO-TTyUYEeBbIE €YU

DNeKTpOTEepPMUYECKHE YCTPOHCTBA HH(PPAKPACHOTO HAarpeBa

Oc00eHHOCTH, HE OTHOCAIIMECH K TEXHOJOTHYECKUM 0COOEHHOCTSAM JIeKTPOHHO-Iy4eBOr0
HarpeBa:

Bricokast koHIIEHTpaIusi MOIHOCTH (10 10 BT/Mz)

+ HarpeB MaTepuanoB B Bo3ayxe

BrinonHeHe COBPEMEHHBIX TEPMHUECKUX OTepaluii Ha MUKPOACTANIAX (MUKPOCXEMBI U T.J1.)
BrinmonHeHne TepMUYECKUX OMNEpaluidi ¢ XUMHYECKH aKTHBHBIMA U TYTOIUIABKUMHU MaTepuaiaMu
(Bosbdpam, MOTUOICH, HUOOHH U JIp.)

Oco0eHHOCTH, He OTHOCSAIIHECH K TEXHOJOTHYECKHM 0CO0EHHOCTAM Ja3ePHOTO Harpesa:
HauBpiciasi maI0THOCTh MOIITHOCTH, U3BECTHAS HA 3emiie (TTopsiiKa 10* Br/m )

Bo03MOXHOCTB OCYIIECTBISATH OECKOHTAKTHBIN HarpeB TeJ Ha PACCTOSHUU

MexaHu3MBbI TEIIOBOTO WM XUMUKO-(U3UIECKOTO BO3/ICHCTBHS HA MOJIEKYJIIPHOM YPOBHE MpH
B3aMMOJICHCTBUY C KJIETKAMU OMOJOTHYECKUX O0OBEKTOB OCYIIECTBIISIOTCS B BO3AYXE

+ JlazepHble BO3JIEHCTBUSl OCYIIECTBISIOTCS B BaKyyM€ M CONPOBOXKIAIOTCS PEHTTEHOBCKUM
U3ITyYEHUEM TPU HEBO3MOKHOCTH BO30YKIEHUS MHPPAKPACHOTO CIIEKTPa U3ITYUCHUS

dusznyeckne siBJIEHN, JeKAILMe B OCHOBE CO3AHUS HOBEHIINX TEPMOIJIEKTPHYECKHX
MOJYNPOBOJHUKOBBIX TPAHC(HOPMATOPOB TEMJIOTHI:

Bo3HHKHOBEHHE KOHTAKTHOW Pa3HOCTH MOTCHIMAJIOB B CIAsX JBYX Pa3HOPOIHBIX IPOBOIHUKOB

(o dexT 3eebexa — BOSHUKHOBEHHE TEPMO-3/IC)

Harpes ogHOTO Criasi TepMOdJIEMEHTa M OXJIaXK/ICHHE IPYTOro NPy MPOTEKaHUH MTOCTOSHHOTO TOKA B
AIIEKTPUUYECKOH 11enH ¢ TepModsieMeHToM (3 dexT [lenbre)

DJeKTpOHHAS U ABIPOYHASI TIPOBOJAUMOCTb MOIYIPOBOJIHUKOB, HMEIOIINX COOTBETCTBEHHO
OTPHIIATEIIEHOE U TIOJIOKUTEIBHOE 3HAYCHHUS KO3 (DPUITMEHTOB TepMO-3/1C

+ B OCHOBe nekat Bce BBINICTIEPEYHCIICHHBIE SBJICHUS COBMECTHO

st omHoa3HOM 3J1eKTPOAHON CHCTEMBbI 10CTATOYHO PACCYUTATH U OIMYCTUTH B 0AK ¢ BOJOI 1Be
napasuiejibHble IJIACTHHBI, MOJACOeIMHEHHbIE K MUTAIIeH ceTH. B mpoMexyTke Mexay
IUVIACTHHAMM BO/Ja Oy/JeT HarpeBaThCsl MPOTEKAIINM TOKOM. Onpeaenure KOJIN4YeCTBO
napauleJibHbIX MUIACTHH /ISl MOJy4eHHus Tpex(a3Hoii 31eKTPOAHOH CUCTeMBbI PHU
CHMMeTPUYHOIi Harpy3ke (a3 1Jis1 cXeMbl COeINHEHUSI HATPY3KH B «TPEYroJbHHUK.

JlBe

Tpu

+ Yetsipe

[lars
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Oco0eHHOCTH, He OTHOCAIIHMECH K TEXHOJOTHYeCKHM 0COOCHHOCTSIM HOHHOI0 3JIeKTPOHATpeBa:
[Iponeccs! 1uddy3HOro MOBEPXHOCTHOTO YIIPOUHEHUS (a30THPOBAHUE, IEMEHTALUS | JIp.) JeTajel
CEJIbCKOXO035MCTBEHHON TEXHUKU, MHCTPYMEHTA | JIp. MPOTEKAIOT MPU CKOPOCTH U Py3un HOHOB B
MeTaJul, MPEBBIIAIONIEH CKOPOCTh OCAXACHHUS HOHOB

[Tpon3BOIUTENEHOCTh HOBEHIIIMX YCTAHOBOK HOHHOTO HarpeBa Ooinee ueM B 10 pa3 Biie Mo
CPaBHEHHUIO C XUMHUKO-TEPMUYECKON 00pabOTKOM B TUIA3MEHHBIX MeUYax MpU CYIIECTBEHHOM CHUKCHUHU
SHEPro3arpar U MOBBILIEHUS KaUeCTBEHHBIX MOKa3aTeneut B 1,5 — 5 pas

+ JIns1 B30y K I€HMSI TIIIa3MBbI UCTIOIB3YIOT HCTOYHUKH TTEPEMEHHOTO TOKA BBICOKON YaCTOTHI C
BBIXOJITHBIM HalpPsDKEHUEM /10 HECKOJIBKHUX JECATKOB BOJBT

[Iponiecchl MOBEPXHOCTHOTO MOKPBITHS METAJIJIOB IMTyTEM MOHHO-IIJIA3MEHHOTO HANbUICHUS MPOUCXOIST
IIPH CKOPOCTH KOHJICHCAIIMM HMOHOB, MPEBBIMIAIONICH CKOPOCTh MX JU(PQPY3HOrO B3aMMOICHCTBUS C
HOIJI0KKON

Bovibepume HeCKOIbKO NPABUTLHBIX 8APUAHIOE OMEemd
DJIeKTpHYecKoe CONPOTHBIeHUE MPOBOIHIKA:

+1psAIMO MPONIOPLHUOHAIBHO AJMHE NpoBogHuKa (50%)

00paTHO MPOTMOPIUOHATIHFHO JIJTHHE IPOBOTHHKA

MPSIMO TIPOITOPITMOHAIBEHO MOTIEPEYHOMY CEYCHHUIO

00paTHO MPOTMOPIUOHATIBHO YICILHOMY COMPOTUBIICHUIO

+ MpsSIMO TTPOMOPIIMOHATIBHO yIETbHOMY corpoTuBieHHIO (50%)

Buibepume 00un npasunvusiii gapuanm omeema

Y MeTa/10B € YBeJIMYEHHEeM TeMIIepaTyphbl CONPOTHUBJICHHE:
+ yBennuuBaercs

YMEHBIIAETCS

OCTaeTCsl HEM3MEHHBIM

YMEHBIIAETCS MO KBAJIPAaTUYHON 3aBUCUMOCTH

DJIeKTpHYecKoe CONPOTHBJICHHE BOAbI C YBeJIHYEHHEM TeMIIepaTyphbl:
YBEJIMYNUBAETCS

+yYMEHBIIAETCs

OCTaEeTCsl HEU3MEHHBIM

YBEIIMYUBAECTCS 110 KBAAPATUYHOU 3aBUCHMOCTHU

C noBbIIIEHHEM YAaCTOThI MPOTEKAIOIIETO MO CTAJIbLHOMY NMPOBOJIHUKY TOKA €ro JJIeKTpHYecKoe
CONPOTHBJIEHHE:

+ yBeJIMYHBaCTCS

YMEHBIIACTCS

0CTaeTCsl HEM3MEHHBIM

YMEHBIIIACTCS 110 KBAJAPATHYHON 3aBUCHMOCTH

ConpoTuBiieHHEe TPOXO0XKIEHHI0 TMEePEeMEHHOr0 TOKa CTAJbHOW TPYOblI M CONPOTHUBJIEHUE
CTAJILHOTO CTEPKHS OIMHAKOBOTO MONEPEYHOr0 CeYeHU:

paBHEL

COTMPOTHUBIIEHUE TPYObI OOJIBIIE COMTPOTUBIICHHS CTEPIKHS

+ COMPOTHUBIIEHUE CTEPHHS OOJIbIIE COMPOTUBICHUS TPYObI

COIIPOTHUBIICHUE TPYOBI B J1Ba paza OOJIbIIE COMPOTUBICHUS CTEPXKHS

B 3/1ekTpoAHOM KOTJ/Ie HArpeBalOT TpaHc(opMaTOPHOE MACI0, MOITHOCTH KOTJIA ¢ U3MEHEHHEM
TeMIepaTypsbl

YBGJ'II/ILII/IBaeTCﬂ

YMGHBH_IaeTCSI

+ ocTaeTcsa HeM3MEHHOI

YMGHBIHaeTCSI 110 KBaﬂpaTHqHOﬁ 3aBUCUMOCTHU
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B 3/1eKTPOIHOM KOTJIe HATPEeBAIOT THCTHWLIHPOBAHHYI BOAY, MOIIHOCTH KOTJIa ¢ HU3MEHEHHEM
TeMIepaTyphl:

yBEJIMYMBAETCS

YMEHbIAETCS

+ ocTaeTcs HEeM3MEHHOM

YMEHBIIAETCS 110 KBAIPATUIHOU 3aBUCUMOCTH

B mnporoyHoM BoaoHarpeBartese ¢ nomMombio TOH HarpeBaoT AUCTH/LUIMPOBAHHYIO BOAY,
MOIHOCTH KOTJ/IA ¢ H3MEHEHHEM TeMIIepaTyphbl:

YBEJIMUYUBACTCS

YMEHBIIAETCS

+ ocTaercs HEM3MEHHON

YMCHBLIIACTCA 110 KBaz[paanHoﬁ 3aBUCHUMOCTH

B nporounom BomoHarpeBatesie ¢ mnomombio TIOH HarpeBawT TpancdopmaTopHoe MmacJo,
MOIIHOCTh KOTJIA ¢ U3MEHEHHEM TeMIlepaTyphbl:

YBEIIMYUBACTCSA

YMEHBIIAETCS

+ ocTaercs HEU3MEHHOM

YMCHBLIIACTCA 110 KBaz[paanHoﬁ 3aBUCHUMOCTH

HarpesareabHslii 3jieMeHT TOH BbINOIHSAIOT H3:
CTaJIbHOU MPOBOJIOKU

MEIHON IIPOBOJIOKU

+ HUXPOMOBOM ITPOBOJIOKH

AJIFOMUHHUEBOU ITPOBOJIOKH

NHayKkTOp MHAYKIMOHHOM IVIMTKU BBINOJIHAIOT U3:
CTaJIbHOU MPOBOJIOKH

+ MEeIHOM TPOBOJIOKU

HUXPOMOBOM ITPOBOJIOKHU

AITFOMUHHAEBOU MTPOBOJIOKH

Kopnyc TOH BbINOJHAIOT U3:
+ HepxaBeroeil TpyOoKu
CTaJIbHOM NMPOBOJIOKU
HUXPOMOBOH TPYyOKHU
BOJIb()paMOBOIi TPyOKHU

C noBbllIeHHEM YAaCTOThI TOKA MPOTEKAIOIIEr0 N0 HHAYKTOPY 3ar0TOBKA HAYMHAET:
HarpeBaThbcs OJIMKE K CepeIHe

+ HarpeBaTbcs OJINKE K IOBEPXHOCTH

HUYEro HE MPOUCXOIUT

OJIMKe K MOBEPXHOCTH HAYMHAIOT HArpeBaThCs TOIBKO MEIHBIE 3aTOTOBKH

Hanpsizkenne, noraBaeMoe Ha MAarHeTPOH MUKPOBOJIHOBOM Ie4H:
100 B

220 B

+4 kB

12 B

KII/I 661TOBOI MUKPOBOJIHOBOM MEeYH HAXOAUTCH B IUANA30HE:
30-40%

40-50%

+ 50-60%

60-90%
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KII/I ObITOBO# MHAYKIIMOHHOM IIMTKH HAXOAUTCS B IHANA30HE:
30-40%

40-50%

50-60%

+ 60-90%

KII 3n1exkTpokaoprgepHoil yCTAHOBKH HAXOAMTCS B UAINA30HE:
50-60%

60-70%

70-80%

+ 80-99%

CBUY narpeB ucnoJsb3yercs JJIs:
Harpesa CTaJIbHBIX 3arOTOBOK

+ CYIIKH 3€pHa

OTOILJICHUS ITOMELICHUI

Harpesa BO31yXa

NHAYKIMOHHBIH HATPEB UCIOJb3YyeTCs JJIs:
+ Harpesa CTaJIbHBIX 3arOTOBOK

CYILKH 3€pHa

OTOIUICHUS TOMEIICHUI

Harpesa BO31yXa

Jyrosoii HarpeB MCIOJIb3yeTCs AJIS:
+ Harpesa CTaJIbHBIX 3arOTOBOK
CYLIKH 3€pHa

OTOIUICHUS TIOMEIICHUI

Harpesa BO3Jyxa

HOBerHOCTB JJIEKTpOAA I 3.11eKTp0)1yr030171 CBApKH HMEET CIICHHUAIBHOE ITOKPBITUE 1JIS:
3aIlUTHEI 3JICKTPOJa OT KOPPO3UH BO BPEMSA XPAHCHUSA

+ 3aIUTHI PacCIlIaBJICHHOI'O METaJlJla OT OKUCIICHUSA

3aIWUTHI MCCTA CBAPKHU OT KOPPO3UHU IPHU HOCJIGI[YIOHICﬁ SKCILTyaTaluuun

HAaHCECCHO IAJId MApKHUPOBKHU 3JICKTPOAOB

IIpu ocymecTBIeHNH JIeKTPOAYTOBOH CBAPKH MCIOJIb3YeTCs:
HanpspkeHue Beime 220 B

HanpsbxeHue Boie 1000 B

HarnpsbkeHue Huxe 12 B

+ Hanpsbxkenue Huxke 90 B

TepmodjieKTpUUYECKHI HATPEeB — 3TO HATPeB:
Ten ¢ moMortsio TOH

BOJIbl B MUKPOBOJIHOBOM NE€YH

CTaJIbHOW 3arOTOBKH B MHIYKTOPE

+ cmast IByX pa3HOPOJHBIX MaTE€pUaOB

DJieKTpoKaJopHdepsl B ceIbCKOM X03siicTBe MPUMEHSIOT AJIs1:
oborpeBa MOYBbI

o0orpesa MoJoB

+ oborpesa Bo3ayxa

HarpeBa BOJIbI
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TepmosiiekTprueckne npeodpazoBaTein MOKHO IPUMEHSATh:
TOJIBKO JJIsl HarpeBa Tell

TOJIBKO JIJIs1 HAarpeBa U OXJIAKIEHUS Te

+ JUIsl HarpeBa OXJIaXKI€HUS ¥ BBIPAOOTKHU 3JIEKTPOIHEPTUU
TOJIBKO JJIs1 OXJIQXKACHUS Tell

Harpes Tea moa AeiicTBHEM BbICOKOYACTOTHOIO MEPEMEHHOI0 JIEKTPUYECKOr0 MOJIsl — 3TO:
VHIyKIAOHHBIN HarpeB

+ IUBIEKTPUUYECKUN HarpeB

3JIEKTPOyTOBOI HarpeB

3JIEKTPOJIHBIN Harpes

Harpes Tes noja AeiicTBHEM BbICOKOYACTOTHOIO MePEeMEHHOr0 MAarHUTHOIO MOJIS — 3TO:
+ UHAYKIMOHHBIN HArpeB

JTUAJIEKTPUYECKUI HArpeB

3JIEKTPOyTOBOM HarpeB

3JIEKTPOJIHBIN Harpes

IIpsimoii HarpeB KHAKOCTEH B pe3yJibTaTe MPOX0KACHHUS MEPEMEHHOI0 JJIEKTPUYECKOr0 TOKA —
ITO:

MHAYKIVMOHHBIA Harpes

JUDJIEKTPUYECKUI HArpeB

JJIEKTPOLYTOBOI HAarpeB

+ DJIEKTPOIHBIN Harpes

HNmnyabcHbie 6JIOKH TMTAHUSI OCHOBAHBI HA:
MOHMKCHUHU YaCTOThI IEPEMEHHOTO TOKa
paboTe Ha MOCTOSIHHOM TOKE

+ MOBBIIIEHUH YaCTOTHI IEPEMEHHOTO TOKA
HCIIOJIb30BAHHWU HU3KOYACTOTHLIX UMITYJILCOB

Kackagnple BBINPSIMHTENN HANPSKEHUS MO3BOJSIIOT YBEJIHYMBATH HANpPSKEHHE IOCiIe
TpaHcopMarTopa B:

+ 2 paza

3 paza

1,5 paza

5 pa3

Kackagnbple yMHOXKHMTEJM HANPSKeHUS] MO3BOJSIOT YBeJMYHUBATH HaNpsiKeHHe IoOcje
BTOPUYHOI 00MOTKH TpaHcdopMaTopa B:

+ 2 paza

3 paza

1,5 paza

5 pa3

IToBbIlIeHUE YACTOTHI, HA KOTOPOi padoTaeT TpaHc(HOPMATOP, MO3BOJISET:
MIOBBICUTH MOTEPH B CTaH TpaHcopmaropa u canznTb KI1

+ yMEHBIIUTH Ta0APUTHI TpaHchopmaTopa

YBEIIMYHUTH HAJICKHOCTD PabOTHI

YBCIUYNUTH CCHCHNUEC MAarHuTONIpOBOAa
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3amuTa J1a00paTOpPHLIX padoT

Jlabopamopnasi ~ paboma «Hccneoosanue cxem aémomMamu4ecko20  ynpaeieHus
INEeKMPOKANOPUGDEPHOL YCMAHOBKOU».

KoHTposbHbIE BOIPOCH:

1. YeM ABYXNO3MIMOHHOE YIPaBIEHUE OTJIMYACTCS OT TPEXMO3ULMOHHOro? B kakoM ciydae
JIEKTPUUECKAs SHEPTHsl UCTIOJIb3yeTcs bonee 3P PeKTUBHO?

2. VYmpaBnenue B paszpaboraHHod Bamu cxeme OCyHIECTBISIETCS IO OTKJIOHEHUIO WJIM IO
BO3MYILEHUIO?

3. 3aueM npu NOJKIIOYEHUH JTaTYMKa CONTPOTUBIIEHUSI UCIIOJIb3YIOTCS TPH MPoBoOa?

4. Yem Tepmornapa OTIMYAETCS OT TEPMOCONPOTUBICHUS?

5. Kakor KIIJ] snexrpokamopudepHoil ycTaHOBKU? DPPEKTUBHO JIM MCIOIB3YETCS] TOILIMBO HA
TEIUIOBBIX CTaHIMAX, €CJIM OTAIUIMBATh MOMEIEHHE C OMOIIBIO AJIEKTpUYecKol 3Hepruu? Bo3moxHO
mu noseiienne KITJ[ ncnons30BaHus 37I€KTPUUECKON SHEPTUH?

6. UTo Takoe rucTepe3uc Mpu HaCTPOMKe N3MEpUTENIsI-TepMoperysaTopa?

7. 3aueM Hy»Ha 3aJepKKa BPEMEHU MEPEKIIOUEHUs BbIX0Aa Ipruodopa?

8. M3 KakuxX OCHOBHBIX 3JIeMeHTOB coctouT TOH, u kakumu cBOHCTBaMM 00JIaAaloOT
KOHCTPYKLIMOHHBIE MaTepUabl, IPUMEHSEMBIE JUIsl UX U3TOTOBJICHUS?

9. Tloscuure paboty ananoroBo-iudpoBoro mpeodpazosatens (ALIL) B TPM202. Yrto Takoe
yactoTa auckperusauuu AL, pazpsanocts ALIT?

10. IlosicauTe paboty nudpo-anamorosoro npeodpazosarens (LIAIL).

11. O0BsicHuTe ocHOBHBIE OoTanuus [1-perynstopa, IT1 u ITU/.

12. Yro 3HaUMT OTpHULATENbHAs O0OpaTHAasl CBA3b B CUCTEMAX yNpaBJICHUS?

Jlabopamopnas paboma «Hccredosanue ousiekmpuuecko2o Hazpesay.

KoHTposibHBIE BOIIPOCHL:

1. OObsicHUTE MEXaHU3M TOTJIOIIEHUS YIEKTPUIECKON YIHEPTHH B TUIIIEKTPHUKE.

2. llosicaute paboTy MarHeTpoHa U MPUHIIUIHATBHOM dnekTpuyeckoi cxembl CBY meuwn.

3. PaBHOMEPHO JIM HPOMCXOAUT HArPeB B PasHbIX 4acTax kamepsl neun CBU? Ilouemy 51O
MPOUCXOAUT?

4. EcTb 1M pa3HMIa B MHTEHCMBHOCTH HArpeBa pasIMYHBIX IHUDJIEKTPUKOB U MOYEMY OTO
MPOUCXOIUT?

5. TlosiCHUTE TOHSITHE «HEOIHOPOIHAS CIIEKTPAJIbHAS UYBCTBUTEIBHOCTD CPEIbDY.

6. T1osICHHTE TIOHATHE «INEKTPHIECKHUI MOMEHT JJAHHOTO 00bEMA BEIECTBAY.

7. YeM pa3nMyaroTcs NPOBOAHHMKH, IMAIEKTPUKH, MOJYIPOBOJHUKM W NpoBoauuku II poma?
Jla¥iTe pa3BepHyTbIN OTBET.

8. TloueMy B pE30HAHCHYIO KaMepy Helb3s IOMEIATh MPEAMETHI, AUIJIEKTPUYECKas
MPOHUIIAEMOCTh KOTOPBIX paBHA OECKOHEUHOCTH, £=007

Jlabopamopnas paboma «¥cciedosanue uHOYKYUOHHO20 HASPEBA).

KoHTpoiibHBIE BOITPOCHI

1. OObsicHUTE MEXaHHU3M TOTIIOIICHHUS IEKTPUIECKOM SHEPTUH B peppOMAarHETHKE.

2. Bo3MoxeH i MHIyKIIMOHHBIH HarpeB He (peppOMarHUTHBIX MaTEPHATIOB?

3. losicaute paboTy WHAYKIMOHHOTO BOJOHArpeBaTeNsl COTJIACHO MpHUBEACHHON Bamu
MPUHIIUTTHATIBHON CXEMBI.

4. Ha3zoBuTe nATh NPUMEHEHUM HWHIYKIMOHHOTO HAarpeBa € MpUMEpaMu KOHCTPYKIHUH, HX
JIOCTOMHCTBAaMHU U HEIOCTATKAMH.

5. TlosicHATE MPUHIUIT PETYJIUPOBAHUS TOABOAMMON MOIIHOCTH € nomolsio [HIMM.

JlaGopatopHas pabota «lccnenoBanue paboTsl IPOTOYHOTO BOAOHATPEBATENSD.

KoHTpoiibHBIE BOITPOCHI

1. ITosicauTe paboTy MPOTOYHOI'O BOJOHArpeBaTesl COrJacHO MPUHLUINAIBHON CXeMe.

2. [losicaute OTIMYMS TPOTOYHBIX BOJIOHArpeBaTesled OT HAKONUTENbHBIX, IPUBEIUTE
JIOCTOMHCTBA U HEAOCTAaTKU KaXA0ro.
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3. Pemmre 3amady 1o OmpeneieHUI0 CyMMapHOM MOIIHOCTH Harpy3kH COTJIaCHO IPUBENEHHOM
MPErno/iaBaTesieM CXEMBI.

Jlabopamopnas paboma «Hccreoosanue 6b1cOKOBONILMHO20 UCIMOYHUKA NUMAHUS 051 YCMAHOBOK
INEeKMPOHHO-UOHHOU MEXHONOSUUY.

KoHTposibHBIE BOIIPOCHL:

1. Kakoe npeuMyIecTBO KacKaJHBIX CXeM (CXE€M YMHOXKEHHs) MO CPAaBHEHHUIO C OOBIYHBIMH
OJIHOMOJIYTIEPUOJHBIMU U ABYXIIOJYTIEPUOIHBIMHA CXEMAMM BBIIPSIMIICHUSA ?

2. Ilosicaute paboTy KacKaJHOW CXEMbl YMHOKEHHUSL.

3. IloueMy noOy4eHHBIEC BOJIBTAMIIEPHBIE XAPAaKTEPUCTHKU MMEIOT Pa3jIMYHBIM yrol HAaKJIOHA K
ocu adctpcc? XOopoIo Jik 3To?

4. 3aueM B BBICOKOBOJIbTHBIX UCTOYHUKAX NMHUTAHUS YCTPOUCTB AIEKTPOHHO-MOHHOM TEXHOJIOTUHU
HEOO0XO0IUM OIpPaHUYMUTEIbHBIA PE3UCTOP U KaK pacCUUTATh €r0 CONPOTUBIIEHUE?

5. IloueMy MOCTOSIHHBIM TOK NPH HEMOCPEICTBEHHOH IMoJlaue Ha MOBBIIIAIONIUI TpaHCchopMaTOp
He TpaHchOopMHUpYyETCs?

6. IlosicauTe paboTy CXeMbl UMITYJILCHOT'O HCTOYHHUKA MTUTAHHS.

7. UTo Takoe MoyieBoil TpaH3UCTOpP, U KAaKOB IPUHIIMII €r0 paboThI?

8. Ilouemy BenMuMHA MUKOBOTO HAIpsDKEHHA Ha ocuuMuiorpamMmax (Toduku 4-5) oTamyHa OT
HaNPsDKEHUS TUTAHUS CXEMBI B LIEJIOM?

9. Hapucyiite 6110k CXeMy MMITyJIbCHOI'O UCTOYHMKA NUTaHUs. [loueMy MMITyIbCHBIE HCTOUHUKH
NUTaHus B OBITOBOM ammaparype NpakTH4eCKU BBITECHUIN TpaHC(HOpMaTOpPHbIE HCTOYHUKH?

Jlabopamopnas paboma «H3yuenue u ucciedosanue 31eKmpuieckux uzeopooety.

KoHTponbHbIE BOIPOCHI:

1. KakoBbl mapameTpbl UMIyJIbCa MPOXOAIIETO Uepe3 Teno KUBOTHOro? IloueMy XKMBOTHOE He
yOuBaeT, B TO BpeMsl KaK MTHOBEHHBI TOK, MPOXOISIIMA Yepe3 TeNO >KHUBOTHOTO, MPEBHIIIAET
CMEpTEJIbHBIN BO MHOTO pa3?

2. Yro takoe GUOpHMIIIALMS cepAlla M MOYeMy OHa HE HACTyHaeT NpU MPOXOXKICHUHM TOKa OT
3JIEKTPUYECKON U3ropoau?

3. Uem otnuaaeTcst uOpMILIAIMS OT apUTMUU B OCTAaHOBKH cepia?

4. Tosicaute paboTy cxembl H300paKEHHOW Ha pUCYHKe. M3 KakuX OCHOBHBIX OJIOKOB COCTOUT
IPUHLMIKATIbHAS CXeMa F'eHEPAaTopa UMITYJIbCOB, HA30BUTE UX NMPUHIUI paOOThl U Ha3HAYECHHE.

5. st gero ucnonwiyercsa konaencarop C3?

6. Ilosichure npuHIMO pabOThl M BOJbTAMIEPHbIE XapaKTEPUCTUKU: CTAOWIUTPOHA, AMOAA,
TUPUCTOPA, OUITIONIIPHOTO TPAH3UCTOPA, TUPATPOHA.

7. I[Touemy TpaHCchOpMATOPHI HAMIPSIMYIO HE UCTIOIB3YIOTCS B IEMSAX MOCTOSIHHOTO TOKa?

Tabnuua 4 — Kpurepuu oieHKH c(OpMHUPOBAHHOCTU KOMITETCHIIUN

Kpurepun oniennBanus chopMUpOBAaHHOCTH KOMIIETECHIHH

Kon u HaumeHoBaHMe HHIMKATOPA (4acTH KOMITCTCHIIHH )
NOCTH)KEHUS KOMIIETEHIINU Ha 0a30BOM ypOBHE
(4acTH KOMIIETEHIINH ) COOTBETCTBYET OLICHKE «3aYTEHO

50-100% ot MakcuManbHOro Oasuia

CryzaeHT 3HaeT MaTepual 1o TeMe, 10 CYIIEeCTBY OTBEYaeT Ha

WJI-211koc.» Haxogut u MOCTaBIICHHBIC BOMPOCHI, 3HAET CIIOCOOBI HCCIIEOBAHMUS CXEMBI
aHATM3UPYyeT UHPOPMALIUIO JIJIs aBTOMATUYECKOTO YIIPABICHUS AIIEKTPOKATOPpU(PEPHOIt
peLIeHHs TOCTAaBJICHHOM 3a1a4u YCTaHOBKOM, JUAIEKTPUUECKOTIO HarpeBa, MHAYKIIHOHHOTO

N /-3 mxoc-2 Ucnionszyer Harpesa, paboThI MPOTOYHOT'O BOJAOHATPEBATENs,
COBPEMEHHBIE METOAbI MOHTAXA, BBICOKOBOJIbTHOTO UCTOYHUKA MTUTAHUS ISl YCTAHOBOK
HaJIaJIKU MAllMH U YCTAHOBOK, AIEKTPOHHO-UOHHOM TEXHOJIOTHUH, JIEKTPUUECKUX U3TOPOIEH,
Mo I/IepKaHUsT PEKUMOB pabOTHI HaxOJIUT Y aHAJU3UPYET HHPOPMAIIUIO JJI PEIICHUS
ANEKTPUDUIIMPOBAHHBIX U MOCTaBJIEHHOM 3a71a4H, B OCHOBHOM, CIIOCOOEH MCI0Ib30BaTh
aBTOMAaTU3UPOBAHHBIX COBPEMEHHBIE METO/Ibl MOHTAXa, HAJIAJIKU MAIlIMH U YCTAaHOBOK,
TEXHOJOTHYECKHUX MPOLECCOB MO/I/IEPKAHUST PEKUMOB pabOTHI ANEKTPUPUIIUPOBAHHBIX U

ABTOMATHU3UPOBAHHBIX TCXHOJIOT'HYCCKUX ITPOLIECCOB
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Tema 3 «HpnMeHelme CUIBHBIX 3JICKTPUYICCKHUX nmoJiei. YJ'II)Tpa3ByKOBaﬂ TEXHOJIOIUsD»

Bonpocsl 151 coGeceoBaHus:

1. [IpumeHeHne ANEKTPUUYECKUX MOJIEH B TEXHOJIOIMUECKUX nporieccax. Cuiibl, 1eHCTBYIOIINE B
IEKTPUUYECKUX MOJIAX.

. KopoHHBIif pa3psij, CylHOCTb, BOJIbTaMIIEpHAs XapaKTEPUCTUKA.

. oHHas 3apsaKa 4acTHIL.

. CunoBoe AeicTBHE FIEKTPUUECKUX MOJIEH HA YaCTUIIBI.

. Koponnsiit 6apabanublii cenaparop.

. KoponHslif KamepHBIN cernapaTop.

. JAlmsnexTpuueckuii cenaparop ¢ ouduuspHoir 0OMOTKOM.

. PemmetHsli a5ekTpocenaparop, IpUHLIUI PabOThI.

. OneKTpopUIBTPHI A1 OYMCTKU Bo3ayxa. [IpuHumm paboTsl.

10. TIIpeanoceBHast 00pabOTKA MOCEBHOTO MaTepHala.

11. UckyccTBeHHast HOHM3ALKs BO3/1yXa B CEIbCKOXO35IMCTBEHHBIX TOMELICHUSX.

12. Mcnonp30BaHue 030HA B CEJIBCKOM XO3sIHCTBE.

13. DneKTposn3 U AEKTPOKOArY LS.

14. DeKTpOOCMOC U 3IEKTPOIUATIU3.

15. Bo3aeiicTBrE 3JEKTPUYECKOT0 TOKA Ha PACTEHUSI, JJIEKTPOILIa3MOJIU3 PACTUTENBHOTO CBIPbSL.

16. YapTpa3ByK U €ro IpuMEHEHHE.

17. I'enepaTops! yJabTpa3ByKa.

18. IlpumeHeHne ynbTpa3ByKa NpU pa3MepHOW 00pabOTKe TBEPABIX XPYIKHX MaTEepHAalOB.

VYbTpa3ByKoBas cBapKa.

O 00 1O\ K~ Wi

Komnblomepnoe mecmupoeanue

Bovibepume 00un npasuibHulil apuanm omeema

JIeKTPOHHO-MOHHASI TEXHOJIOTUs — ITO:

AsporoHH3a1us BO3/1yXa B 5)KUBOTHOBOJUECKUX U NTULEBOAUYECKUX MOMEIIEHUAX
DnekTpocenapanys B JMEKTPUUECKUX MOJISIX

3apsiika U OCaKJIE€HUE a’dpo30J1ei

+Bce BbllIENepeYnCIEHHOE

IIpeanoceBHasi 00padoTKa CeMSIH B JIEKTPHYECKOM I10JIe CIIOCOOCTBYeT:
AxTuBU3aIUM (PU3MKO-XUMUYECKUX PEAKIIUN

VBeJIMUYEHNIO SJHEPTUH IPOPACTaHUs CEMSH

IToBBILIEHNIO YPOKANHOCTH

+Bce BbllIENepeYnCIEHHOE

OTHocHuTeIbHAS AUIJIEKTPHYECKAS] IPOHULIAEMOCTh CeMSH Pa3JIHYHBIX KYJbTYP € yBeJHYEeHHEM
HX BJIA’KHOCTH:

+yBEINYUBAETCS

YMEHbIIAETCA

0OCTaeTCcs HeM3MEHHOM

BCE BBILIENIEPEUHCICHHOE

JJ1s mostyyeHusi KOPOHHOIO pa3psiia ABJsieTcsl MPeANOUYTUTeILHee CucTeMA:
JIBe mapaiuienbHbIE INTIOCKOCTH

+I1mockocTh U TOHKAsI MPOBOJIOKA

[Tnockocts u Gapaban

[110CKOCTh-UTONBYATHIN TEKTPOT
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YacTHia 0oTOpBeTCs 0T BPALIAIOIIEr0Csi JIEKTPO/Ia KOPOHHOT0 6apadaHHOro J1eKTpocenapaTopa

NP ycJI0BUM (1€ F

%o

¢ - cuaa TakecTH, Fx — KysonoBckas cuia; Fy —cuiia nenrpoéesknas;
- YroJI OTPbIBA YacTUIlbI OT OapabaHa):
+

FtF,
F +F

3
F +F,
F +F,

F

y
_|_
Fgcos @, +FK +F3

FW

Fgsmo,+F, +F,

KopoHnHnblii pa3psiji B MeKJIEKTPOJIHOM MPOMEKYTKe — 3TO:
+Henonnerit mpoboii raza

[TosHbI TPOOOIi raza

[Tepuoanueckuii ICKPOBOI MPOOOI raza

[TocTostHHBIN UCKPOBOM TTPOOOIL Ta3a

DJIEKTPOKOPOHHBIH TPAaHCHOPTEPHBIH JJIEKTPOCENapaTop OTJIn4Yaercss 0T 0OapadaHHOIO
3J1eKTPOKOPOHHOI0 cenaparTopa:

YBEJIMYEHUEM TOJIBKO 30HBI 3apsi/IKH YacTHUI]

YBCIIMYCHUECM TOJIBKO 30HBI pa3pAaAKHU YaCTUIL

HUYEM HC OTIMYACTCA

+yBeIMYEHNEM KaK 30HbI 3apsAKH, TaK ¥ 30HbI PA3PSAIKU YACTHIL

YacTuubl BbIAEJAIOTCH U3 BEPTUKAJIBHOIO ra30BOro MOTOKA B 3JIEKTPOKOPOHHOM GUIbTpe 3a
cuet (rae F — Ky1onoBckasi cuia, F; — cuiia 3epkajbHOro oroopaxxenus, F, — nonaepomoropuas
cHJIa):

+F,

F,

F.+ F,

F.+F,+F,

IToJie KOPOHHOTO pa3ps/ia OTJAUYAETCH OT FJIEKTPOCTATHYECKOIO:
Huuem He oTanyaeTcs

+Hannunem 00beMHOTO 3apsia

HaJII/I‘-II/ICM HUIroJIb4aThbiX BHGKTPOIIOB

HepaBHOMEpPHOCTHIO TTOJIS

Boiuucianute BeJMYHHY OIPAHUYHUTEILHOTO PE3UCTOPA, BKJKNYAEMOro /1Jsi 0e30MacHOCTH
NMOCJIeI0BATEJIbHO € KOPOHMPYWIIMMH 3jeKTpoaamMu B YycraHoBke JUT, mnmraemoro ot
HCTOYHHKA B 25KkB.

+ 5 MOM

500 kOm

10 kOMm

30 MOM

MarauTHy0 00padoTKy BOABI B 3JIEKTPOKOTJIAX HCHOJIB3YIOT B LEJIfAX:
MOBBILIEHUS TEMIJIOEMKOCTH BOJIbI

+CHUKEHUS 00pa30BaHMsI HAKUITU

CHW)KEHHUS yIE€IbHOTO CONPOTUBIIEHUS BOABI

HOBBIIIEHUS YAETBHOIO CONPOTUBIICHUS BOJIBI
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Cenapanusi cMecH 4YacTHIl IPU MATHUTHOI OYHCTKe CeMSIH BO3MOKHA TOJIBKO JUISA:
KpynHbIX 1 MeIKuX

+ImagKkux ¥ mepoxoBaThIX

CyXHX ¥ BIIaXXHBIX

KpyribsIx U BBITSHYTBIX

Hanpmlcem{och ANEKTPUYCCKOI0 IMOJISI B BO3AYITHOM MPOMEKYTKE IIJIOCKOT'0 KOHICHCATOPA,
YaCTHIHO 3AIMOJTHEHHOI'0 NAPpAJICJIbHBIM CJI0€M IUIJICKTPUKA:

U
+50 = h, -, +h, e,
— U i 8(3.7
" hCﬂ : g(‘,’l +h6 .gC‘,'l
U
F = h—g
—_ Ugcfl
Fg_ hCJZ 80]1 +h6’

HavanbHas HANPSAKEHHOCTH M0JISI KOPOHHOTO0 pa3psiaa (¢popmyna [Iuka) Beipakaercs
dbopmyoii:

E, =30,3-10° .5.%

-7

0

_ 0,0298
NI
0,0298

4+ E,=303-10° '5-(1+5—)
iy

/5 -
E, =0 .(1+—r")
0,0298

E,

Hanpsi’keHHOCTb JIEKTPHYECKOTO MOJIs1 B BO3AYIUIHOM MPOMEKYTKe MI0CKOr0 KOHAEHCATopa,
YACTHUYHO 3aM0JTHEHHOT0 MAPAJIJIeIbHBIM CJI0€M AUIJIeKTPUKA:
U

hC.'] : 8C.7 + hK : 83
U : 8(]."1
thl : 8(?.7 + h(f ' 8(?.7

E =

8

+ E, =

6

8

U
F ==
he

Ue

CJl

F=—
S h_e. +h,

cncen

BbipaskeHHe MAKCHMAJILHOT0 KOHTAKTHOTO 3apsiia NPoBoAsieil cepuyHOi YacTHLBI PAANYCOM
a B JIEKTPOCTATHYECKOM I0JIe:

3
T

G 80Ea2

+ 0™

21



BoipakeHue mpeeibHOTO 3apsijia ANIJIeKTPUIECKOil chepruecKoid YaCTHIILI PATHYCOM d,
HAXO/slIelcsl B M0Jie KOPOHHOTO pa3psiia:

 3meye, -a’
+Qmax 82 +2
0, - T
(e, +2)a* -E
3n(e, +2)-a’E
Qmax = ( ? )
€0&
@

YacTuua, HaXoAsiCh B 30He M0JIS1 KOPOHHOTI'O pa3psijia Ha 6apaGaHHOM 3JIeKTpocenapaTope, Mo:KeT
NPOCKAJIL3bIBATH 110 MOBEPXHOCTH BPAINAIOIIEr0 3JIeKTpoAa. npu ycjaosuu (rae F,, cuia tpenns;
F, — cuia taokecru; F, — nenTpoOeskHas cuia; (g — yroa orpbiBa YacTUIbI Ha OapadaHHOM
cemaparope):

F.,UF,

+ Fesinl)[F

Fgsinllo-F,[Fp

FgcoslloLFptF,

Cuuia TpeHust YyacTHIbI HA Dapa0aHe B 3JIEKTPHYECKOM I10JI¢ KOPOHHOIro 0apadaHHOro
3JIeKTpocenapaTropa nponopuuoHajibHa (f — ko3 gpuuneHT TpeHus):

+ Fp f(FgcosllotFtFs-Fy)
F.p fFesinllo

Fip f(FesinllgtF-Fs-Fy)
Fi, f(FgcosllgtF+F,)

Bblpame}me cpe)meii CKOPOCTH ABUKCHHUA MOHOB B/10JIb CUJIOBBIX JMHUHA IJNEKTPHYECCKOTO 110

k
D:_

E
+0=k-FE

E
1):_

k
v=k’-E

Boipaikenue 1J151 onpe/iesieHusl BeJIMYMHbI OTPAHNYMTEIbHOTO0 PE3UCTOPA, BKIKYaeMOro
MOCJIe0BaTEIbHO C KOPOHUPYOUIUMHU dJieKkTpoaamu B yctanoBkax JUT (rae I — Tok
0e3onmacHocTH, R, — conpoTHB/IEHHE TejIa YeJIOBEKA):

U
R,=—-R
=+ 0 y
[6
R =R +Y
16
gV
[6
R, = r, - L _
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IIpu KakoM ycJI0BHHM YACTHUIIA yIePKUBaeTCs HA Bpallaolleiicsi MOBepXHOCTH 0apadaHa npu
O04YHMCTKE CeMsH HA JJIEKTPOMATHUTHOM ceMA04YHCTUTEIbHOM MamuHe (rae Fo, cuiaa tpenus, Fy —
cuia tskectH, F,, — nenTpodexnas cuia, F, — MarauTHas cuia, # — yroa oTpbiBa 4acTHIBI HA
O0apabaHe ceMsIOUMCTHTEIbHONH MalINHBI)?

FuF+Fgcosl!

FulJF+Fgsin[]

+ F,, > F, -sinp

FylJF+FptFgsinl]

IHapsimasg B mosie YHHIOJAPHOI0O KOPOHHOIO pa3psiia JAUIEKTPUYECKass YacTHLA 3apsKaeTcs
3HAKOM:

+ KOPOHHUPYIOLIET0 DJIEKTPOIA

HE KOPOHUPYIOILIET0 3JIEKTPOoaa

HE 3apspKaeTcs

3aBUCHUT OT €€ OpUEHTALMU B IPOCTPAHCTBE

Jlexkamasi B moJie YHMIIOJISIPHOTO KOPOHHOIO pa3psiia Ha He KOPOHHMPYIOLIEM 3JJeKTpoae
AUAJIEKTPHYECKAsl YACTHLA 3aPSIuKAeTC 3HAKOM:

+ KOPOHMPYIOLIETO 3JIEeKTpoJa

HE KOPOHHUPYIOIIETO 3JIEKTpoaa

HE 3apsiKaeTcs

3aBUCHUT OT €€ OpUEHTAIH B IPOCTPAHCTBE

Jlexkamasi B moJie YHHNOJSIPHOTO KOPOHHOrO pa3psila HA He KOPOHHPYIOLIEM JJIeKTpoje
NPOBOAAIIAS YACTHLA 3aPSIKAETCH 3HAKOM:

KOPOHHPYIOIIETO JIEKTPOIa

+ He KOPOHUPYIOIIETO AIEKTPOIa

HE 3apsiKaeTcs

3aBUCHT OT €€ OPUEHTAIMH B IIPOCTPAHCTBE

[Mapsimasi B moJie YHUINOJSIPHOTO KOPOHHOIO pa3psijia MeTa/UIMYecKass 4YacTHLa 3apsiKaeTrcs
3HAKOM:

+ KOPOHMPYIOLIETO 3JIEKTpoJa

HE KOPOHHUPYIOIIETO 3JIEKTpoaa

HE 3apsiKaeTcs

3aBUCHUT OT €€ OpUEHTAIU B IPOCTPAHCTBE

IHapsimmasgs B OJHOPOAHOM JJIEKTPOCTATHYECKOM II0JIe MeETA/IMYECKas YaCTHLA 3apsKaeTcs
3HAKOM:

KOPOHHUPYIOIIETO 3JIEKTPOIa

HE KOPOHUPYIOLLETro 3IEKTpoaa

+ He 3apspKaeTcs

3aBUCHUT OT €€ OpUEHTALMU B IPOCTPAHCTBE

Jlexkamiasgs B OAHOPOJHOM 3JJIEKTPOCTATHYECKOM I10JIe HA OJHOM H3 3JIEKTPOAOB NPOBOASIIAS
YaCTUIA 3aPAKAETCH 3HAKOM:

KOPOHUPYIOLIETO IIEKTPOAA

+ dJIEKTpoda

HE 3apshKaercs

3aBUCHUT OT €€ OpUEHTALMU B IPOCTPAHCTBE
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ITapsimasi B HEOQHOPOAHOM JJIEKTPOCTATHYECKOM I10JI€ MeTAJIMYeCKasi 4acTHLA 3apsKaercs
3HAKOM:

KOPOHHUPYIOILIETO JJIEKTPOaa

HE KOPOHUPYIOLIEro 3JIEKTpoaa

+ He 3apspKaeTes

3aBUCHUT OT €€ OPUEHTALMU B IIPOCTPAHCTBE

Bamnosnexkrpuueckuii 3Qpdexr — 310X

3apsiiKa NBUIMHOK B I10JI€ KOPOHHOT'O pa3psa

+ 3apsAaKa KarejCeK BOAbI P UX ACJICHUN

3apsiIKa NBUIMHOK B OJJHOPOJIHOM 3JIEKTPOCTAaTHUECKOM I10JIE
JICJICHUE KaIleJIeK BOIbI

A3pOHU3AIHA CeIbCKOXO03HCTBEHHOI0 MOMEIIeHHUs — 3TO:

+ HachIllIEHUE BO3/AyXa MOMEIICHUS OTPUIIATEIbHBIMH a3PONOHAMHU
YI[aJ'IeHI/IG IIBIJIN U3 ITIOMCIICHU S

yAaleHue KUCIOPoaa U3 MOMEIICHHUS

yAQJICHHE a30Ta U3 BO3yXa MOMEIICHUS

Ha 3apsizkeHHYI0 B 110J1e KOPOHHOTIO pa3psiia yactuly jaeiicrByer cuia Kynona, HanpaB/jieHHasi B
CTOPOHY:

KOPOHHUPYIOILETO MJEKTpoAa

cuna KynoHna He aeiicTByeT

+ HE KOPOHUPYIOIIET0 dJIEKTPOAA

nercrByet cuia Jlopenna

Ha 3apsizkeHHYI0 B 110J1e KOPOHHOT'O pa3psaa YacTULy AelicTBYeT CHJa AMIepa, HANPABJICHHAsl B
CTOPOHY:

KOPOHUPYIOIIETO 3JIEKTPOIa

+ cuna Ammepa He JeiCTByeT

HE KOPOHHUPYIOIIETO JIEKTPOaa

nerctByeT cuna Jlopenna

Ha 3apsiskeHHYI0 B 0J1e KOPOHHOI0 Pa3psiia YacTuly JAeidcTByeT cuia JlopeHna, HanpaBJieHHAas1 B
CTOPOHY:

KOPOHHUPYIOILETO JIEKTpoAa

+ cuna JlopeHua He 1ecTByeT

HE KOPOHHUPYIOWIETO 3JIEKTPOIa

JercTByeT cuina Amnepa

ITos1e KOpOHHOTO pa3psiia MOKHO HCIO/Ib30BATH JIA:
+ cemnapanuu 3epHa

BCIIAILKH 3€MJIU

PaCCOJICHHSA IMOYBBI

HarpeBa BO31yxa

OnHopoaHOE YJIEKTPOCTATHYECKOE MM0JIe MOKHO MCII0JIB30BATh JIS:
+ cemapanuu 3epHa

BCIIAILKH 3€MJIU

PaCCOJICHHA IMOYBbI

HarpeBa BO31yxa
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B xoponHOM 0apadaHHOM cenapaTope pas/ieJeHue CeMAH NPOMCXOIUT MO/ AeliCTBHEM:
cuibl KysioHa v CHITBI TSKECTH

CHJIBI AMIiepa, CUIIbI TSXKECTH U LIEHTPOOEKHOM CHITbI

+ CHIIBI 3epKaIBHOTO OTOOpakeHus1, cuitbl KyJioHa, CHITBI TSKECTH M IEHTPOOECKHOM CHITBI
CHJIBI 3€pKaJIbHOTO OTOOpakeHus, Cuilbl JIopeHia, CUiIbl TSHKECTH U LIEHTPOOEKHON CHJIBI

B xamepHOM cenaparope pa3jejieHue CeMsH IIPOUCXOIUT MO AelCTBHEM:

+ cuitbl KynoHa u Cuiisl TsKeCTH

CHJIBI AMIiepa, CUIIBI TSXKECTU U LIEHTPOOEKHOM CHITbI

CHUTBI 3€PKAIBHOTO OTOOpakeHus1, Citbl KyJoHa, CHITBI TSHKECTH M IEHTPOOEKHOM CHITBI
CHJIBI 3€pKaJIbHOTO OTOOpaXkeHus1, Cuilbl JIopeHIa, CUiIbl TSHKECTH U LIEHTPOOEKHON CHIIBI

B ss1ekTpH4eckom (puiabTpe ocaikIeHHe NbLIEBbIX YACTHI] IPOUCXOAUT MO/ JeHCTBHEM:
+ cuibl KynoHa, cuiibl TSKECTH U CHIIBI 3€pPKaJIbBHOTO OTOOpaKEHUS

CHJIBI AMIiepa, CUIIbI TSXKECTU M LIEHTPOOEKHOM CUITbI

CHITBI 3€PKAIBHOTO OTOOpakeHus1, Citbl KysoHa, CHITBI TSHKECTH M IEHTPOOEKHOM CHITBI
CHJIBI 3€pKaJIbHOTO OTOOpaXkeHus1, cuiibl JIopeHIa, CUiIbl TSHKECTH U LIEHTPOOEKHON CHIIBI

Cuiia 3epKajibHOT0 0TOOPAKEHUS eCTBYeT MEKIY:
ABYMS MIPOBOAAIIIMMU HE 3aPAKCHHBIMU INIOCKOCTAMUA
JBYMSI 3apsiiaMu

+ 3apsI0M U TPOBOISIIEH TIIOCKOCTHIO

3apsiIoM M HE TMPOBOJISIICH IIOCKOCTHIO

Cuna Kynona neiicTByeT Mexay:

ABYMS MPOBOAAIIIMMU HE 3aPAKCHHBIMU INIOCKOCTAMUA
+ IByMS 3apsiiaMu

3apsAI0M U IPOBOASIIEHN TNIOCKOCThIO

3apsI0M U HE MPOBOJIAIICH IMITOCKOCTHIO

Ha mioctpy Um:keBckoro noaaercsi:
IMOCTOAHHOC HAIIPSAXKCHUC 3HAKA «t»

+ MOCTOSIHHOE HATIPSKCHUE 3HAKA «-)
NIEPEMEHHOC BEICOKOBOJIbTHOC HAITPAKCHHUC
JFOCTpa 3a3eMIISETCSI

JIErKue moJIo:KuTeIbHbIE A3POHUOHLBI B BO31yX€ IOMEIIICHUSA
ITOJIOKUTECIIBHO BJIMAIOT HA )KU3HCHHBIC TPOUCCCHI )KUBOTHBIX

+ OTpULATCIIBHO BJIUAKOT HA ) KU3HCHHBIC IIPOUCCCHI JKUBOTHBIX

HEC OKa3bIBalOT HUKAKOT'O BIIMAHUA

OKa3bIBAOT OYCHb HEC3HAYUTCIIBHOC BIIMAHUC, KOTOPOC HE CTOUT YUUTHIBATDH

JIérkue OTPUIATEJIBbHBIC A3POUOHDBI:

+ IIOJIOKUTEIBHO BIMSIOT HA ) KU3HCHHBIC IMPOLECCChI JKUBOTHBIX
OTpULATCIIBHO BJIUAKOT Ha J)KU3HCHHBIC IIPOLCCCHI J KUBOTHBIX

HEC OKa3bIBalOT HUKAKOI'O BIIMAHUA

OKa3bIBAOT OYCHb HE3HAYUTCIIBHOC BIIMAHUC, KOTOPOC HE CTOUT YUUTHIBATDH

Tsxénble MOJI0KUTEIbHbIE AJPOUOHBI:

ITOJIOKHUTCIIBHO BJIWAIOT HA )KU3HCHHBIC TPOUCCCHI ) KUBOTHBIX

+ OTpHULATCIIBHO BJIUAKOT HA ) KU3HCHHBIC ITPOUCCCHI JKUBOTHBIX

HEC OKa3bIBalOT HUKAKOT'O BIIMAHUA

OKa3bIBalOT OUCHb HE3HAYUTCIBbHOC BIUMAHUEC, KOTOPOC HE CTOUT YUUTHIBATH
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Huskas KOHIECHTPpauus B BO31yX€ OTPUIHATEC/ILHBIX A3POUOHOB:
TTOJIOKHUTCIIBHO BJIMACT HA )KU3HCHHBIC ITPOLCCCHI JKUBOTHBIX

+ OTPULATCIIBHO BJIMACT HA JKU3HCHHBIC ITPOLECCHI JKUBOTHBIX

HEC OKa3bIBAlOT HUKAKOT'O BIIMAHUA

OKa3bIBAOT OYCHb HE3HAYUTCIIBHOC BIIMAHUC, KOTOPOC HE CTOUT YUUTHIBATDH

IIpu oOpalGoTke 3epHa B JJIeKTPOCENapaTOpax MNOBEPXHOCTh CceMSH 00ecnbLINBaeTCH
pe3yJibTaTe JelcTBUS CUIIBI:

+ Kynona

Jlopenua

Amnepa

JlopeHua u CUIbl TSXKECTH

IIpu 21eKTpOOKpacKe HA YACTHILY KPACKU KPOMe CHJIbI TSKeCTH HAYNTAET JAelicTBOBATH CHJIA:
+ Kynona
Jlopenua
Amrnepa
JlopeHua u CUIIbI TAXKECTH

DJIEKTPOCTATHYECKOE 10JIe BbICOKOI HANPSKEHHOCTH MOKHO HCI0JIb30BaTh JJIsl:
+ J03UPOBaHUS CHITYYHX Cpell

BCIIAIIKU 3€MJIU

paccoieHHs! MOYBBI

Harpesa BO3ayxa

BHEKTPOCTaTH‘leCKOG moJjie BHICOKOM HANMPAKCHHOCTU MOYKHO MCII0/Ib30BATDb AJIs:
+ CTUMYJISIIUU CEMSH MEPC ITIOCCBOM

BCITAIIKX 3€MJIN

pacCcoJICHUs ITOYBbI

Harpesa BO3Jyxa

Ha yacTuny He ¢eppOMArHMTHOM NBLIM B CHJILHOM MAaTrHUTHOM I10JI€ 1efiCTBYeT:
cuna Kynona

cuiia Amnepa

cuia Jlopenua

+ 2JIEKTPUYECKHE CUIIBI HE IEUCTBYIOT

Ha yacTtuny ¢eppoMarHuTHOM NBUIM B CHJILHOM MATHUTHOM I10JI€ 1efiCTBYeT:
cuna Kynona

+ cuna Ammnepa

cuia Jlopenua

ANIEKTPUYECKUE CUIIBI HE JEHCTBYIOT

DJIEKTPOCTATHYECKOE 1M0JIe BBICOKOI HANPSIKEHHOCTH MOKHO HCIO0JIL30BATH JJIs:
+ moabopa XJonKa-chIpiia

BCITAIIKH 3€MIU

paccoseHHsl TOYBBI

HarpeBa BO3ayxa
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IIpuHUUn padoThI 3JIeKTPUYECKOil H3rOPOAN OCHOBAH HA TOM, YTO:

+ DneKkTpudyeckuil TOK, MPOXOJAs uepe3 OpraHu3M, ACUCTBYeT Ha KJIETKH, BbI3bIBAasg HENPHUATHOE
OLLYLIEHUE JJIEKTPUUECKOr0 «yAapar»

DNEKTPUUECKUN TOK, MPOXO0JIA Yepe3 OpraHu3M, JAEUCTBYET Ha KJIETKH, BbI3bIBas MPHUITHOE OLIYLIEHUE
TEIJIOTHI

CrnaOplif SIEKTPUYECKUI TOK BBI3BIBACT «3Y/» B KOXKE )KUBOTHBIX

ONEKTPUYECKUHA TOK aKTUBU3HUPYET KU3HEHHBIE IPOLIECCH B OPIraHU3ME JKUBOTHBIX

KoanuecTBO 3/1eKTpHUecTBa, coaep:xkainleecsi B UMITYJIbCe IJIEKTPUUECKONH M3ropoau, He J0/KHO
NpeBbIATH:

+ 3 MKn

10 MmKn

100 mKn

300 MK

B nasisibHUKe 119 YJIBTPA3BYKOBOM NAWKH MOMMMO 00BIYHOM 00MOTKH, HATPeBaKLIeil CTep:KeHb,
€CTh /IONOJIHUTEJIbHASl, HA KOTOPYIO NMOJAI0T HANPsIKeHNe YaCTOTOM:
50 I
+ot 18 mo 23 xl'11
16 I'm mo 18 xI'1x
1 IT

[IpuHuun padoThl yIbTPa3BYKOBOIi MOWKHY /1eTaJeii:

VYceunupaer 1eiCTBHE MOOIINUX BEIECTB

+KaBuranmoHHble My3bIpbKHY, MONaAas MO/ IJIEHKY T'PSI3U, BHI3BIBAET OTCIIAUBAHHE €€

VY bpTpa3ByKOBbIE KOJIEOaHMSI KaK «ILETKO» CMETAIOT CJIOH Ipsi3u C MOBEPXHOCTH JeTalIN
BbI3bIBalOT XMMHUYECKYIO PEAKLIUIO MOIOIIMX BEIECTB C YaCTUL[AMU I'PSA3U

HanpsikeHue cMeleHMsi B MArHUTOCTPHMKIMOHHOM YJIbTPa3BYKOBOM TIeHepaTope NMPUMEHSIOT
s

[TpenoTBpaleHNs CHIKEHUS YaCTOTHI KoJeOaHUH cepieuHuKa

Co3nanus MabIx nehopMalmii cepaeuHuKa

+IIpenoTBpalieHus yABOSHHs YaCTOTHI KOJeOaHUH cepeuHuKa

Bcero BrienepeunciaeHHoro

Jnana3oH yJabTpa3BYKOBBIX KOJIeOaHUIl:
mo 10 xI'1x

1o 20 xI'

meHee S5 k[ 11

+or 18 k[ 1o 10° T

JIEKTPOruapaBaIn4ecKuii 3¢ ¢ekr B ¢.X. IPOU3BOACTBE NPUMEHSACTCH:
ITpu snexTpoodMoIoTe 3epHa

[Ipu snexTpomnponosnke

+IIpu Molike mepCcTU U NEKTPOIPOZUOHHOM 00paboTKe

Jlnsa npennoceBHOW 00pabOTKU CEMSH

Hanpsizkenue, monaBaemoe Ha oOpadaTbiBaeMblii 00bEKT NMPH 3JIEKTPOrHAPABJIMYECKOM YyAape,
COCTaBJIfIeT:

+ 6osee 10 kB

Mmenee 380 B

MmeHee 12 B

menee 1000 B
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Hanpsizkenue, mogaBaemMoe Ha 3JIeKTPOU3TrOpPoOAb, COCTABJISET:
+ Oonee 2 kB

Mmenee 380 B

Mmenee 12 B

menee 1000 B

Tok, npoTekaMii M0 ;)KHBOTHOMY, TPUKOCHYBIIEMYCS K 3JIEKTPOU3TOPOIH, MOKET ObITh:
+ 6onpmie 10 A

oomnsmie 100 A

Menbme 0,01 A

MenbIe 100 MA

KaBuranus — 3T10:

+ 06p3,30BaHI/Ie BHYTpI/I KNUIKOCTU Hy3I)IpI>KOB napa C HOCJ'IGI[YIOHII/IM HX CXJIOIIBIBAHUEM
yJIbTPa3ByKOBAasl OUMCTKA JeTanei

OTpaX€HUE yJIbTPA3ByKOBOW BOJIHBI OT TPAHUILBI pa3eia Cpex

YJIbTPa3ByKOBOE CBEPJICHUE TBEP/IbIX MATEPUATIOB

Oo0patHblii nbe303¢¢exT — 3T10:

HN3MCHCHHEC I'COMCTPUYICCKUX PA3MCPOB TECJIa IO IleﬁCTBHGM MAarauTHOTIO ITOJIA

+ MU3MEHEHHE TEOMETPUUYECKUX PA3MEPOB TeJa MoJ NeHCTBUEM dIIEKTPUIECKOT0 MOJIs
o0Opa3oBaHHe BHYTPH KUAKOCTH My3bIPHKOB Mapa MoJI AEHCTBUEM yJIbTPa3ByKa
pa3pylieHe Tel Moj ASHCTBUEM YIbTpa3ByKa

MardurpocTpuKIUMOHHBIN 3P PeKT — ITO0:

+ U3MEHEHHE FeOMETPUUECKUX Pa3MEPOB Teja MO AEHCTBUEM MATHUTHOTO OJIS
MU3MEHEHUE T€OMETPUYECKUX Pa3MEPOB Tea Mo JEHCTBUEM JIEKTPUUECKOTO MO
o0Opa3oBaHHe BHYTPH KUAKOCTH My3bIPHKOB Mapa MoJl AEHCTBUEM yJIbTPa3ByKa
paspylLIeHHE Tel oA AEHCTBUEM yIbTpa3ByKa

IIpuHIMn geiicTBUSA 3X0JI0Ta OCHOBAH Ha:

+ OTpa’K€HUU YJIbTPa3ByKa OT MPEMATCTBUS U U3MEPEHUU BPEMEHU IIPOXoa MPsSMOIl U OTpaskeHHOH Y3
BOJIHBI

IPETOMJICHUH YJIbTPa3ByKa NPENATCTBUEM U U3MEPEHUU JJIUHHBI BOJIHBI Y3

Ja3€PHOM U3MEPEHUH PACCTOSHUS

U3Iy4eHuu Y3 BOJHBI TPAHULE pa3zelia cpell

PaccTosinne, u3MepeHHoOe 3X0JI0TOM, onpeae/seTcs no popmy.ie:

IPOM3BEAECHUE CKOPOCTH PAcIIPpOCTPAHEHMs yIIbTPa3ByKa B Cpefie Ha BpeMs

NPOM3BEICHNE CKOPOCTH PACTIPOCTPAHEHHS YIIbTPa3ByKa B Cpe/ie Ha IMJIOTHOCTh CPEJIbI

+ Ipou3BeICHUE CKOPOCTH PACTIPOCTPAHEHUs yJIbTPa3ByKa B Cpejie Ha BpeMsl U JEJICHHOE Ha JIBa
YeTBEPTast 4YacTh MPOU3BEICHUS CKOPOCTH PACIIPOCTPAHEHHUS YIbTPa3ByKa B Cpejie Ha BpeMs

YiabTpa3sByKkoBbIe pacXoAoMephbl, HCHOAb3YIOIHE Y eKT Jomiiepa, 0CHOBbLIBAIOTCH Ha:
+ MU3MEHEHUNU JJIMHBI yJIBTPa3ByKOBOM BOJIHBI

OTPaXEHUHU YIbTPA3BYKOBOW BOJIHBI OT YaCTHUI U3MEPSIEMOI MaCChl

NOTJIOUICHUH YJIBTPa3ByKOBOM BOJIHBI

U3MCHCHHUU MHTCHCUBHOCTHU y.]'II)Tpa?,ByKOBOI\/JI BOJIHBI

YabTpa3sBykoBble KOJIEOAHHSA MOTYT MCIIOJIb30BATHCH JIJISA:
paccoseHus MoYB

+0THyTrUBaHUs TPHI3YHOB

YIBTPa3ByKOBOM OKPACKH

BBIPAOOTKH SHEPTHH
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YabTpa3BykoBble KOJI€OAHUSA MOTYT MCIIOJIbL30BATHCS IJISI:
paccoyieHus TI0YB

+ Jmerazaruu KuAKocTen

YIBTPa3ByKOBON OKPACKU

OCYIICHHSI TT0YB

YabTpa3BykoBble KOJI€OAHUSA MOTYT MCIIOJIbL30BATHCS IJISI:
paccoieHus 1o4YB

+ macTepusanuu

YIABTPa3ByKOBOU OKPACKH

JE3UHCEKIIUU

YabTpa3BykoBble KOJI€OAHUSA MOTYT MCIIOJIbL30BATHCS IJISI:
paccoyieHus TI0YB

+ Ne4eHus KUBOTHBIX

YIBTPa3ByKOBON OKPAaCKU

JE3UHCEKIINN

3amuTa J1200paTOPHBIX padoT

Jlabopamopnas paboma «H3yuenue u uccie0o8anue yibmpasgyKosvix npubopos u yCmaHo8oK.
KoHTposibHBIE BOIIPOCHL:

1. IMosicaute paboTy Haubosee pacIpoCTPaHEHHBIX IIEKTPOAKYCTHUECKUX MPeoOpazoBaTeNeH.

2. Tloscaute paboTy IPUHITUITHATBLHOM CXEMBI T€HEpaTOpa YIbTPa3ByKOBOM YaCTOTHI.

3. Uto Takoe ynpTpa3BYK M 4YTO KOJeOJeTcs MpU ero MpoxXokIeHHH uepe3 cpexy? Hapucyiite

TPAeKTOPHIO K0oJIeOaHUI OTAEIbHBIX aTOMOB IPU MIPOXOXKACHUN YJIbTPa3ByKOBOM BOJIHBI YEpPE3 BOAY.

4. B yém™m cocTouT @HBHHGCK&H CYThb SBJICHUA KaBI/ITaHI/II/I? M3 yero cocTosT KaBUTALIMOHHBIC

My3bIpbKU?

5. Ilouemy ynbTpa3BykoBasi 00pabOTKa TMPOU3BOAMUTCS C HCIOJb30BAHUEM MPOMEXKYTOUHOM

paboueii KuIKOCTH?

6. Pacckaxxute 0 NMpUMEHEHHM YJbTpa3ByKa B HApPOJHOM XO3siCTBE, MOSCHUTE pabOTy CeMH

YCTPOICTB C IPUMEHEHUEM YJIbTPa3BYKa.

7. Hapucyiite O0y0k-cxeMy HpeoOpa3oBaHMs 3IEKTPUUECKOW HHEPrUU MpH  YJIbTPa3BYKOBOM

AUCTICPIrUpOBaHHUU BOJBI.

Jlabopamopnas paboma «Hccredosanue ucKkyccmeeHHoU aspoHU3ayul 6030YXa 8 NOMEUeHUX».
KoHTponbHbIE BOIPOCHI:

1. Yro Takoe adporOHBI M KaK OHH 0Opa3yroTCs?

2. TloueMy y OTKPBITOTO OTHSI MOBBIIIEHHOE COEPIKAHUE ADPOUOHOB?

3. Kak asporoHbI BIUSIOT Ha TIPOAYKTHBHOCTh )KMBOTHBIX, B KAKHMX MPeenax?

4. Kak MOXHO U3MEHUTH KOHIIEHTPALMIO A9POUOHOB B TIOMENIECHNN?

5. Pacckaxkure O paclpoOCTPAHEHHBIX KOHCTPYKIMAX adpPOMOHHM3ATOPOB. UTO Takoe JOCTpa

YuxkeBckoro?

6. KakoB NPUHIINUII JIEHCTBHS CUETYMKA a3POUOHOB?

7. KakoBa TOYHOCTb BaIlIMX U3MEPEHHUI KOHIIEHTPAIIUH adPOUOHOB?

8. O0BsACHHUTE, YTO NPOUCXOIUT C MBUILIO B IIOMELIEHHH ¢ paboTaromei JocTpoi UMKeBCKOro.
9. TlosicHuTe KOHCTPYKLIMIO W HPHUHIMI JEHCTBHS DIEKTPHYECKOro (GUIBTPA aHAJOTHYHOTO

Maxwell MW-3603 PR.
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Jlabopamopnas ~ paboma  «Hccredosanue — KOpoHHO20 — 6apabanHo2o0 U KOPOHHO2O
MPAHCNOPMEPHO20 CENapamoposy.
KoHTpoJIbHBIE BOTIPOCHI:

. KakoBo Ha3HayeHMe 31EKTPO3ePHOOUUCTUTENBHBIX MATUH?

. KakoBo Ha3HaueHne KOPOHUPYIOIIETO 3IeKTpoaa?

. O6BscHHUTE TpoIIeCC 3apsIKU YaCTHIIBI B I10JIE KOPOHHOTO pa3psja.

. KakoBa 3aBucumocTb 3apsia 4aCTHIIbI OT €€ pa3MEpPOB U JUAIEKTPUUECKONW TPOHUIIAEMOCTH?
. Ot kakux ¢$aKkTOPOB 3aBUCHUT CKOPOCTH PA3PSAKU YaCTHIL?

AN DN B W=

. Bo3moxHO 51n Ha GapaGaHHOM cemaparope pas3feieHHE CeMsSH IO BJIAXHOCTH, U KaK OHO
MO’KET IIPOUCXOAUTH?

7. Kax nporcxomut 00ecbUIMBaHiE CEMSH B DJIEKTpOcenaparopax?
8. Uto npencrasnseT coboii cuna 3epkanbHOro orobpaxkenns? Kak ee onpenensror?
9. Kak MOXHO peryaMpoBaTh pacupe/eeHue 3€PHOBBIX YaCTHUII IO (QPaKIusaM?

10 O6’I)$ICHI/IT€, KaK HaxXOXACHHUEC CCMAH B OJCKTPUYCCKOM IIOJC MOXCT IIOBJIUATHL HAa HX
MTOCEBHBIE CBOMCTBA U B KOHEYHOM UTOTE Ha YpOXKaH.

Jlabopamopnas paboma «Hccreoosanue Ousnekmpuyeckozo cenapamopa ¢ OuQuispHol
0OMOMKOUY.

KonTposnbHbie BOMPOCHI:

1. Tosicuute mponece pasaesnenus ceMsH Ha (ppakiuK B cenaparope ¢ OupuIApHONR OOMOTKOM.

2. TosicHUTE TPUYMHY BO3HMKHOBEHHS CHJIBI TNPHUTATMBAIOIIEN CENapUpyeMble YaCTULBI K
Oapabany.

3. O6bscHuTE paboOTy NPHHIMUIUAILHON 3JIEKTPUYECKOM CXEMBI CEMapaTropa, MOKaKHTE, Kya
TEe4YET TOK B OMPUIIPHON OOMOTKE.

4. OOBsICHUTE MPOIIECC MOJAPH3AIUH TUIIIEKTPHKOB.

5. YUro 6yaeT MpOMCXOIUTh, €CliM Ha GapabaH BMECTE C CENapUPYEMBIM MaT€pUaIOM IOMaJET
MIApUK U3 aTIOMUHHEBOUN (POJTbru?

6. Uro takoe kietka dapajes u rjae oHa npumensercs? KakoBa HANPSKEHHOCT 3JIEKTPUYECKOTO
noJisi BHyTpu KieTku ®apazes u nouemy?

Tabauna 5 — Kputepuu onieHKH cOpMUPOBAHHOCTH KOMIETEHIIMH

Kputepuu onenuBanust chopMupOBaHHOCTH KOMIIETEHIIUN
(JacTH KOMIICTEHIIHH )
Ha 6a30BOM ypOBHE
COOTBETCTBYET OILIEHKE «3aU4TCHO
50-100% oT MakcUMaJILHOIO Oaia

Kox u HaumenoBanue
WHJUKATOpa JOCTUKEHUS
KOMIIETEHIINH
(4acTv KOMIETEHITUH)

CTyzneHT 3HaeT MaTepHal 1o TeMe, MO CYIIECTBY OTBEYaeT Ha
MIOCTaBJIEHHBIE BOIIPOCHI, 3HAECT CIIOCOOBI UCCIIETOBAHUS
MCKYCCTBEHHOH a3pOHM3AIMH BO3yXa B IOMEIICHHUSX,

KOPOHHOTO 0apabaHHOTO U KOPOHHOTO TPAHCIIOPTEPHOTO
CenapaTopoB, JUINEKTPUIECKOTO cernapaTopa ¢ OuduiIspHoit
00MOTKOH, yJIbTPa3BYKOBBIX IPHOOPOB U YCTAaHOBOK, HAXOIHUT U
aHATM3UPYeT UH(OPMAIHIO s PELICHUS TOCTaBICHHON 3a1a4H,

B OCHOBHOM, CITOCOOEH HCII0JIb30BaTh COBPEMEHHBIE METOIbI
MOHTaKa, HaJIaKi MAIlIMH U YCTAHOBOK, ITOIACPKAHHS

PEKUMOB pabOThI AMEKTPUPHUIUPOBAHHBIX U
aBTOMATH3MPOBAHHBIX TEXHOJIOTHYECKHUX MTPOIIECCOB

NJ-211kec.2 Haxomut u
aHAM3UPYeT UH(DOPMALIHIO TS
peLIeHKs TOCTABJICHHOM 3a1a4u

WN/-3mkoc-2 Ucions3yer
COBPEMEHHBIE METOIbI MOHTAXKaA,
HaJaJKyd MalluH U YCTaHOBOK,
MO/I/IEPKAHUS PEKUMOB pabOTHI
ANEeKTPUPUIUPOBAHHBIX U
aBTOMATU3UPOBAHHBIX
TEXHOJIOTMYECKUX MPOLECCOB
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2 OHEHUBAHUE IMCBMEHHBIX PABOT CTYJAEHTOB,
PEI'VTAMEHTHUPYEMbIX YYEBHBIM IIVIAHOM

[TuceMenHble paOOTHI CTYJAEHTOB IO IucHUIUIMHE «CHeruaibHble BHJbI 3JEKTPOTEXHOJIOTHM»
y4eOHBIM IIJIAHOM HE IPEeayCMOTPEHBI.

3 OHIPEJAEJIEHUE PE3YJIBTATA
MMPOMEXYTOYHOM ATTECTAIIUA

(DopMa HpOMe)KYTO‘{HOI‘;I aTTCCTallMy 110 AMCHUIIIIMHE 3a4yem.

OLEHOYHBIE MATEPUAJIBI 1 CPEACTBA JULA1 IIPOBEPKU
CO®OPMNPOBAHHOCTU KOMIIETEHIIM

I[IKoc-2. Cnoco0eH OCYHIeCTBJIATHL MNJAHMPOBAHME MW KOHTPOJb [eSITeJLHOCTH IO
TeXHHUYECKOMY 00C/TYKUBAHUIO 1 PEMOHTY 000PYA0BaHUS MOACTAHIMIA 3JIEKTPHYECKHUX CeTeH.

33}]8HHH 3aKpPbITOIo TUIIA

Buioepume o0un npasunvhulit gapuanm omeema

C noBbllIEHHEM YaCTOThI MPOTEKAKIIEro M0 CTAJILHOMY NPOBOJHMKY TOKAa ero JeKTpHuiecKoe
CONPOTHBJIEHHE:

+ yBeIMYnBaeTCs

YMEHbILIAETCS

0CTaeTCsl HEM3MEHHBIM

YMEHbIIAETCS 10 KBaApaTUUHOMN 3aBUCUMOCTHU

ConporuBiieHHEe TPOXOXKIAEHHIO TMEePEeMEHHOr0 TOKa CTAJbHOW TPYOblI M CONPOTHUBJIEHUE
CTAJIBLHOIO CTEP/KHSI OJMHAKOBOI0 MONEPEYHOr0 CeYeHHUsI:

PaBHBI

COMPOTHUBIIEHUE TPYObI OOJIBIIIE COMTPOTUBIICHHS CTEPIKHS

+ CONPOTHUBIIEHNE CTEPHHS OOJIbILIE COTPOTUBICHUS TPYObI

COMPOTHUBIICHUE TPYOHI B IBa pa3a O0JIbIlle COMPOTUBICHUS CTEPHKHS

Sanaﬂnﬂ OTKPBITOI0 THUIIA

Jlaiime pazeepuymuiit omeem nHa 60npoc

Yro Takoe KOPOHHBIN pa3psaa?

Ipasunvuvii  omeem. KOpOHHBIM pa3psn — 3TO CaMOCTOSTENbHBIA Ta30BbIA  pa3ps,
BO3HUKAIOIIUNA B PE3KO HEOJHOPOAHBIX MOJSAX y 3JIEKTPOJOB € OONBIION KPUBHU3HOW MOBEPXHOCTHU
(ocTpusi, TOHKHE IMPOBOJA). 30HA BOJM3M TAKOTO AJIEKTPOJAa XapaKTepU3yeTcs 3HAYUTEIbHO Oolee
BBICOKMMM 3HAQYCHHUSMH HAIPSHKECHHOCTH TOJS IO CPAaBHEHUIO CO CPEJHUMM 3HAYCHHUAMM ISl BCETO
npoMexyTka. Korna Hanmpspk€HHOCTH MOJISL TOCTUTAeT MPEEsIbHOTO 3HadeHus (U1l Bo3ayxa okoso 30
kB/cM), BOKpYr aieKkTpoja BO3HHMKAeT CBEUCHHME, MMeEIolee BHUJ KOpOoHBIL. IIpu kopoHHOM paspsie
MOHU3AIIOHHBIE MTPOLIECCHI TPOUCXOIAT TOIBKO BOIU3M KOPOHUPYIOLIETO 3JIEKTPOIA.

Yrto Takoe HHAYKIMOHHBIH HATPEB MeTAJLIIOB M KaK OH padoTaetr?

Ilpasunvroviti omeem. VIHIyKIIMOHHBIN HarpeB — 3TO HarpeBaHUWE MATEPHUAJTIOB SJIECKTPUUECKUMU
TOKaMH, KOTOpbIE€ MHIYLMPYIOTCS MEPEMEHHBIM MarHUTHbIM nojeM. CenoBaTelIbHO — 3TO Harpes
U3JeIUil U3 MPOBOJAIIMX MaTepUanoB (MPOBOJAHMKOB) MAarHUTHBIM IOJEM HHAYKTOPOB (MCTOYHHKOB
NEPEeMEHHOTO MAarHUTHOTO TOJst). MHAYKIMOHHBIA HarpeB MPOBOJUTCSA CIEIYIOIUM 00pa3oM.
OnexTponpoBoasdmas (MeTajulndeckas, rpauToOBasi) 3aroTOBKa IOMELIAeTCs B TaK Ha3bIBAEMBbIH
UHIIYKTOP, MPEICTABISIONINA cO00M OJWH WIIM HECKOJBKO BHTKOB MPOBOJA (Yalle BCEro MeaHOro). B
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UHAYKTOPE C MOMOUIBIO CHEHAIILHOTO T€HEpaTopa HaBOASTCS MOIIHbIE TOKH Pa3IU4YHON 4acTOTHI (OT
necsatka ' 1o Heckonpkux MI'n), B pe3ynbrare 4ero BOKpyT HHAYKTOpa BO3HUKAET 3JIEKTPOMATrHUTHOE
nojie. DJIEKTPOMAarHUTHOE II0JIE HABOJUT B 3arOTOBKE BHUXPEBbIE TOKH. BUXpEBBIE TOKM Pa3orpeBaroT
3aroTOBKY IO A€MCTBUEM JKOYJIEBA TEIUIA.

Yro Takoe I1MIJIeKTPUYECKUIH HArpPeB M KaK OH padoTaetr?

IIpasunvnvi omeem. JINDIEKTPUUECKUI HAIPEB — METOJI HArpeBa AUAJIEKTPUYECKUX MAaTEPUAIIOB
BBICOKOYACTOTHBIM NEPEMEHHBIM 3JieKTpudeckuM noseM (TBY — Toku BBICOKOW 4acTOTHI; AMAIA30H
0,3—300 MI't) nnm anexTpomMaruutHoi BoHOM (CBY — cBepxBhIicOKHE YyacTOThI; nuama3on 0,4 — 10
I['Tu). TBY-HarpeB QuiIEKTPUKOB OCYIIECTBISETCS B KOHJIeHCaTopax, a CBY-HarpeB — B BOJIHOBOJAX
U 00BEMHBIX pe3oHaTopax. HarpeB BbI3bIBaeTCA MOTEPSAMH HAa JUIOJBHYIO IOJISPU3ALUIO
JTUBIIEKTPUKOB. OTINYUTEIBHOW OCOOEHHOCTBIO AMAJIEKTPUUYECKOTO HarpeBa sBIAETCS OOBEMHOCTH
TEIUIOBBIACNICHU (HE 00s3aTelbHO OJHOPOJHOIO) B HarpeBaemoi cpene. B ciaywae TBU-narpesa
TETUTOBBIAICTICHHE 00JIee OTHOPOIHO M3-3a OOJIBIION TIYyOHMHBI TPOHUKHOBEHUS SHEPTHH B TUAIICKTPUK;
s CBY-HarpeBa xapakTepHa Majasl IIyOMHAa NPOHMKHOBEHHS M IOBEPXHOCTHBIM HarpeB, a TakkKe
HEOJTHOPOJHOCTh IIPOTPEBAa B IPOCTPAHCTBE CTOAYUX BOJH; OJHOPOJHOCTb JOCTHUIAETCA 3a CUET
TEIUIONPOBOAHOCTH MaTepHaa.

Kak pa0Goraer 3;1eKTpogHbIi HArpeB BoAbl?

Ilpasunonviti omeem. Ilporecc HarpeBa B 3JIEKTPOBOJOHATPEBATENE SJIEKTPOJHOrO THUIIA
IPOUCXOAUT TIOCPEACTBOM IPOTEKAHMS DJIEKTPUYECKOIO0 TOKA YEpe3 TEIUIOHOCUTENb, 3a CUeT
AIIEKTPUYECKOTO COIMPOTUBIIEHUS KOTOPOrO U TMPOMCXOAMUT HarpeB, no 3akoHy Jlxoyns-JleHua.
D¢ dekTuBHOCT, HarpeBa 3aBHCUT OT CBOWCTB TeIUIOHOCUTeNs.  IIpomyckaHue mepeMEeHHOTo ToKa
HEeJb3s Ha3BaTh IEKTPOJIM30M, TaK KaK MPOMCXOIUT JIMIIb HOHU3ALUS KUAKOCTH, KOJIeOaHUE HOHOB C
IpOMBIIIIEHHOH yacToToi 50 I'epir 1 HarpeB KUAKOCTH (JIEKTPOJIU3 U IEPEHOC MaTepHasa JIeKTPOIOB
HPOMCXOJUT TOJIBKO MPH MOCTOSITHHOM TOKE).

Yro Takoe HArpeBaTe/bHbII (rperommii) kadean? U3 yero cocTouT u Kak oH padoraer?

Ilpasunvnviii  omeem. I'peromuii  kabemb — 3TO CHEUHUATBHBIA MPOBOJI, CIOCOOHBIN
peoOpa30BbIBaTh AJIEKTPUUYECKYIO SHEPruto B Temio. IIpuHuun ero paboTel OCHOBAH Ha MPOIYCKaHUU
AIIEKTPUYECKOTO TOKa Yepe3 MPOBOIHMK, KOTOPHIM mpHu 3ToM HarpeBaercs. [Ipu Bo30yxaeHUHM TOKa,
IPOBOJHHUK CTAHOBUTCSI HarpeThM, a TEIUIO NEepelaeTcss Ha OOBEKTHI, COIPHUKAcarolecs ¢ KabeyeM.
Paznuuator pesucTuBHBIE U caMoperyiaupyemble KaOemau. Pe3aucTuBHBIN KaOenb mpeacTaBisieT coOon
OIMH WM J1Ba TOHKHX METAJNIMYECKMX CIUPAJECBUIHBIX IPOBOJHMKA, 3aKIIOYEHHBIE B H3OJIALMUIO.
Takoil kabesnb OTHOCUTENBHO AEIIEB, HO BBITYCKAETCS OTpe3KaMH C Hamepél BbIOpaHHBIMU JUIMHON U
COIPOTUBIIEHUEM, TIO3TOMY €0 HEBO3MOXHO pe3aTh Ha MPOU3BOJIbHYIO JUIMHY. CaMOperyIupyomuics
Ka0eJb MO3BOJISIET BBIIEATh Pa3HOE KOJIMYECTBO TEIUIA HA Pa3HbIX ydacTKaX UIMHBI, 0€3 yXyALICHHs
NOTPEeOUTENBCKUX CBOWCTB Kabens. KabGenb He MoxkeT Harperb ceOs 10 pa3pylICHHS H30JALUU H
BO3HUKHOBEHHUS DJEKTPUYECKOM JAyrMm WIM OBITOBBIE MaTepuaibl J0 CaMOBOCIJIAMEHEHHUs,
CJIEIOBATEIbHO HMEET OYeHb HHU3KYI0 II0’KapOOMacHOCTh. be30macHOCTh, MPOCTOTa MOHTa)xa U
00CITy>)KMBaHUs ONpPENeIUIN HUILY MPUMEHEHUS — 3TO 00OrpeB KpOBJIM, HEOONBHIMX IUIOIIAZOK U
TpyOo1poBo10B 10 SO0 METPOB AJTUHEI.

Yr1o TaKoe 030H M KAaK OH BJIHUsIeT HA 0M0I0TrHYeCKHe 00bEKThI?

Ilpasunvnviti omeem. O30H — cocrofmas HU3 TPEXAaTOMHBIX Mojekysa O3, ammoTpomnHas
MoguduKanms kuciaopona. [Ipy HOpManbHBIX YCIOBUSAX — Toiny0oi ra3. 3amax — pe3KHid
crenupuIecKuii.

B yMepeHHBIX KOHIICHTpAIMsIX 030H He TOKCHYeH. OHAKO BBICOKAs OKHCISIONIAs CIIOCOOHOCTH
030Ha W 00pa30BaHHME BO MHOTHX pEAKIHAX C €ro y4acTHeM CBOOOJHBIX PaJHKAIOB KHCIOPOIa
OTIPENICTISIIOT €r0 TOKCHYHOCTh (B OOJBIIMX KOHIIEHTpaIusax). UpesMepHOe BO3JCHCTBHE 0O30HA Ha
OpraHW3M MOXET MPUBOAUTH K MPEKIEeBpEeMeHHON cMepTu. Hanbolee omacHoe BO3IEHCTBHE BHICOKHX
KOHIIEHTpAIUi 030Ha B BO3AYyXE: HA OpraHbl AbIXaHUSI MIPSMBIM pa3paKeHUEM;

[Ipumenenne o030Ha OOYCIIOBJIEHO €ro CBOWCTBAMU: CHJIBHOI'O OKHCISIOIIErO peareHTa: s
CTEpUIIN3AIUU U3eNUN MEAUIIMHCKOTO Ha3HAYEHUS; TIPU MOJIyY€HUH MHOTHX BEIIECTB B 1a0OpaTOpHO
U TPOMBINUICHHOW TMPaKTUKE I8 OTOeMBaHWS Oymaru; I OYHCTKH Macel; KaK CHJIBHOTO
NEe3WH(UIMPYIONIETO CPEICTBA: UII OYMCTKH BOJBI U BO3yXa OT MUKPOOPTaHW3MOB (O30HUPOBAHME);
JUISE e3UH(MEKINY TOMEIIEHUH M OACKIbL; Ul 030HUPOBAHUSI PACTBOPOB, MIPUMEHSEMBIX B MEIUIINHE
(kak AJi1 BHYTPUBEHHOTO, TaK U JUISI KOHTAKTHOTO MIPUMEHEHHUS).

Cyl111ecTBEeHHBIMH JIOCTOMHCTBAMU O30HHPOBAHUS, N0 CPABHEHUIO C XJIOPHUPOBAHHUEM, SIBISETCS
OTCYTCTBHE TOKCHHOB (Kpome (opmanbieruaa) B 00paboTaHHON Boje (TOTJa Kak MpU XJIOPUPOBAHUHU
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BO3MOXXHO 0O0pa30BaHHE CYLIECTBEHHOI'O KOJIMYECTBA XJIOPOPraHMYECKUX COETUHEHHI, MHOTuE H3
KOTOPBIX TOKCUYHBI, HAIPUMEDP, TUOKCUH) U JIydllasi, 10 CPAaBHEHUIO C KUCIOPOJIOM, PACTBOPUMOCTD B
BOJIE.

Yro Takoe TOH u rae on npumensiercs?

IIpasunvnvii omeem. TpyOuatelii snexkrponarpeBatenb (TOH) — snexTpoHarpeBaTesbHBIN
npubop B BUAEC METAUIMYECKOW TPYOKH, 3alOJHEHHOW TEIUIOTPOBOMISIIUAM  DIIEKTPUYECCKIM
U30JTOPOM. TOUHO MO LEHTPY U30JIITOPa MPOXOIUT TOKONIPOBOASAIIAst HUTh (OOBIYHO HUXPOMOBASI UIIH
(dexpaneBas) onpeAeIEHHOr0 CONPOTUBICHUA Ul Nepeadyd HeoOXOIUMON YyJEeIbHOW MOIIHOCTH Ha
nosepxHocts TOH. Ilpumensiercs BO MHOTHX OBITOBBIX W MPOMBIIUICHHBIX 3JEKTPONpHOOpax:
YailHMKaX, KUIATHIBHUKAX, CTUPAJIBHBIX MallMHAaX, BOJAOHAIPEBATENBbHBIX U OTONUTENBHBIX KOTIAX, U
T. I

OkoHuaTenbHBIE PE3yJNbTaThl 00ydeHUs ((POpMHpPOBAHUS KOMIICTCHIIUMA) OINPEACIISIOTCS
MOCPEACTBOM IepeBoia OaIoB, HAOPAHHBIX CTYACHTOM B MPOIIECCE OCBOCHUS TUCIUIUIUHEI, B OILICHKH:
0a30BbIi ypOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIMM CUMTAETCS JOCTUTHYTHIM, €CIIM pe3yJIbTaT
00y4eHHUsT COOTBETCTBYET OIeHKE «3auTeHO» (50-100 pedTHHTOBBIX OAIIIOB).

4 TIOPSIJIOK MPOBEIEHMS TIOBTOPHOM
MPOMEKYTOYHOM ATTECTALIUA

d)opMa HpOMe)KYTO‘{HOIZ aTTCCTalluH 110 AUCIHHUIIIINHE 3a4CT.

@oHJT OLIGHOYHBIX CPEACTB [IJs TPOBEJCHHS TOBTOPHOH MPOMEXKYTOUHOM arTecTanuu
dbopMupyeTCst U3 YKCIIa OLIEHOYHBIX CPEICTB MO TeMaM, KOTOPbIE HE OCBOCHBI CTYACHTOM.

Ilpumeuanue:

JlonmomHUTEIbHBIE KOHTPOJIbHBIC UCIBITAHMS MPOBOISTCS JJIsi CTYJIEHTOB, HaOpaBmux meHee 50
0aJ110B (B cooTBeTCTBHH C «Il0J0KEHNEM O MOIyIbHO-PEUTHHTOBOM CHCTEMEY).

Tabnuua 6 — Kpurepuu onieHKH c(OpMHUPOBAHHOCTU KOMITETCHIIUH

Kpurepnn onennBanus chOpMUPOBAaHHOCTH

Kon n HaumeHoBaHue HHIMKATOpa KOMITETEHITNH (YacTH KOMIETCHIINH)
JIOCTHKEHUS! KOMIIETEHLIMU Ha 6a30BOM ypOBHE
(4acTu KOMIIETEHIIUN) COOTBETCTBYET OLICHKE «3aYTEHO

50-100% ot MmakcuMaIbHOTr'O Oaa

N -21xoc-» Haxoaut u ananusupyer
nHbOpMaIUIO IS peIIeHUs
OCTaBJICHHOM 3a4a4u
N /-3 11x0c-2 Ucionib3yeT coBpeMeHHbIE
METO/IbI MOHTAa, HAJIaJJKH MAIIUH K
YCTaHOBOK, TOIJIEPKaHUS PEKUMOB
paboThI 3IEKTPUPHUIIMPOBAHHBIX U
aBTOMATU3HPOBAHHBIX TEXHOJIOTHIECKUX
MIPOIIECCOB

CTyJieHT 3HaeT MaTepual o TeMaM Kypca Ha 6a30BOM
YpOBHE, Ha [TOCTABJIEHHBIE BOIIPOCHI JAET
YZIOBJIETBOPUTEIBHBIE OTBETHI, HAXOANUT U aHAJIU3UPYET
nH(pOpPMaLIKIO JUIsl pEIIeHUs TOCTaBJIEHHOM 3a/1auH, B
OCHOBHOM, CITIOCOOEH HCII0JIb30BaTh COBPEMEHHbIE
METO/Ibl MOHTaka, HAJIJIKW MAIlIMH U YCTaHOBOK,
HOJ/IEpP)KaHUs pEXKUMOB pabOThI 3JEKTPUPUIIMPOBAHHBIX
Y aBTOMATHU3UPOBAHHBIX TEXHOJOTUYECKUX MTPOLIECCOB
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