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I[MPEAMCIIOBUE

HUcnpiTanust  SABISAIOTCS  BaKHEHUILIEH COCTABJISIONIEH IPOIIECCOB
IIPOCKTUPOBAHUS, IPOM3BOACTBA M AKCIUTyaTaIlMU JJICKTPUUYECKUX MamuH. bes
UX TPOBEACHUS HEBO3MOXHO HE TOJHKO YCTAaHOBIICHHE JOCTOBEPHBIX TEXHHUKO-
AKCIUTyaTAIMOHHBIX XapaKTEPUCTUK AJICKTPUICCKUX MAIIWH, HO U KaueCTBCHHAs
WX SKCIUTyaTaImsl.

Hacrosmmii xypc He mpesamonaracT pacCMOTPEHHS BOIPOCOB OMIBITHOTO
OTIPE/ICIICHUST BCEX XapaKTEPUCTHUK DJIESKTPHUUECKONM MaIuHbl. bosblmas dacTh
TaKWX HCIBITAHWA OCHOBBIBACTCS HAa MpPHEMaxX M METOJaX, OOIUX I JHOOBIX
AIIEKTPOTEXHUYECKUX YCTPONCTB, HANpPHUMEpP U3MEPECHHE CHJIbI TOKA, MOIIHOCTH,
kod(pduirieHTa MOIIHOCTHA | T.1I. 3/1ech paccMaTpUBAIOTCS TOJBKO TE€ BUJIbI
UCTIBITAHUH, KOTOpPBIE OTPAKAOT CHEeNU(PUKY DICKTPUISCKON MAIIWHBI Kak
OJIHOTO W3 BHJOB MpeoOpazoBaTeiei HHEPruH, a TAKXKE - MPUHIUITHAIBHBIC

ITOJIOKCHUA aBTOMAaTH3allluu HWCHBITAaHUM.



1. COAEPXXAHUE JUCLHUITJIMHBI
1.1. PABOYAJ [TPOI'PAMMA (O06BEM 6549acoB)

BBEJIEHUE

MecTo 1 3HaYE€HUE UCTIBITAHWN B MPOIECCE MPOCKTUPOBAHUS, IPOU3BOICTBA
Y DKCIUTyaTaluU JICKTPUYECKUX MAIIVH.

Pazzen 1. OBIIME BOITPOCHI UCTILITAHMI SJIEKTPUYECKUX
MAIIINH

[4]: ¢c.7...12

ITokazaTenu kadyecTBa U CTaHAAPTU3ALMS METOAOB UCIIBITAHUM. Bubl
UCTIBITAaHUM M UX XapakTepucThuka. OCHOBHBIE MIPUHITUIIBI TOCTPOCHUS METOIUKHU

npoBeAeHUs uctbiTaHuii. TpeGoBaHUS K M3MEPUTETEHOMY 000PYI0BAHUIO.

Bormpocs 17151 camonpoBepku

1. Uto noHnMaeTcst Mo Ka4€CTBOM 3JIEKTPUUYECKON MAITUHBI?

2. IlepeuncnuTe rpymnmsbl MOKa3aTeIe KauecTBa.

3. Kakue BakHEWIIME acCMeKThl SKCIUTyaTalud 3JJIEKTPUYECKUX MAIIUH
OTpaXkaeT rpyIina noka3arejiei Ha3plBaeMas “‘rokaszaTesid Ha3HaYeHus !

4. Ha3oBuTe€ OCHOBHOW NPUHLHUI JEJIICHUS HWCIBITAHUN 3IEKTPUUYECKUX
MAaIllMH Ha IPOMBIIIJIEHHBIE U UCCIIEI0BATENBCKUE.

5. llepeuucinre W JalTe KPATKYH) XapaKTEPUCTUKY BHUJIAM HCIIBITAHUMN
ANEKTPUYECKUX MAIVH.

6. Ilepeuncnute OCHOBHBIE TpEeOOBAHHS K METOAMKE TMPOBEICHUS HC-
IIBITAHU .

7. KakoBbl OCHOBHBIE TPUHLHUINBI IMOCTPOCHUS METOAUKH OIBITHOTO
onpeJIeJICHUsI BEJIMYUH, SBISIOMMNXCS PYHKIIMENH HECKOJIBKUX MapaMeTpoB ?

8. Uro cregyer mOHUMATh IMOJ NOTPEIIHOCTBID METOJa; KakK OHa
onpenensercs ?

9. HazoBuTe BUIbI MOTPEHIIHOCTEN U TANTE UX KPATKYIO XapaKTEPUCTHUKY.

10. Kakue TpeOoBaHUSI NPEABSABISAIOT CTAaHAAPTHI K NpuOOpaM Ijs W3-
MEpPEHUS DJICKTPUUYECKUX BEIUYHUH ?



Pazzen 2. OBLIWE METO/IbI UCIILITAHUIM
[1]:c.37...48; 56...79; [2]: ¢.73...125; 128...149; 155...172; 220...275

XapakTepUCTUKHA  DJIEKTPUYECKUX  MalmuH.  MeToapl  Harpy>KeHus
ANEKTpUYEeCKUX MamuH. Meroasl wu3Mepenus mnorepb u  KIIJ: oOmas
XapaKTEPUCTUKAa TOTEpb, (PU3NUECKOe OOOCHOBAHHWE BO3MOXKHBIX METOIOB,
MeToabl HenocpeAacTBeHHoro onpeaeneHus KII/I, kocBeHHbIE METOIBI.

Mertonsl U3MEpeHUsT HEDJIEKTPUUECKUX BEJIIMYUH: U3MEpPEHHUE BPAILAOIINAX
MOMEHTOB, YacTOTbl BPALIECHUS, CKOJIbXCHUS ACUHXPOHHBIX JABUrATENIEH, yIJia
Harpy3Kyd CUHXPOHHBIX MalllMH, TEMIIEPATYP.

N3mepenne mryma U BUOpALMM: MapaMeTphl IIyMa U BUOpPALMH, IIyMOBBIE
XapaKTEPUCTUKU U €AUHULIBI U3MEPEHUs, O00OpYAOBaHUE IJI U3MEPEHHUS IIyMa,
METO/bl U3MEPEHUs IymMa, MapameTpbl BHOpallMM U U3MEpPSEMble BEIUYMHBI,
000pyI0BaHHUE U METObl U3MEPEHUSI BUOpALIUU.

N3mepenue paavonomex, CO34aBAEMBIX JJEKTPUYECKMMHU MAaIlUHAMMU:
VCTOYHUKU UHAYCTPUAIBHBIX PAAUOIIOMEX, UX JOIYCTUMBIE YPOBHH, 3aIlUTa OT
paguoNoOMeX, TEHEPUPYEMBIX JJIEKTPUUECKUMHU MalllMHAMU.

Bormpocsl miis camornpoBepku

l. Tlepeuucnure >5KCIUTyaTalMOHHBIE XapPaKTEPUCTUKHA TE€HEPATOPHOTO U
JIBUTATEJIBHOTO PEKUMOB PA0OThI SJIEKTPUUECKUX MAIlIUH.

2. Ha3zoBuTe MeTOABI HArPY>KEHHS DBJIEKTpHUYECKUX MamuH. [laiite ux
NPUHLIHUIHATBHYIO XapaKTEPUCTHUKY.

3.JlaiiTe OOIIyI0 XapaKTEPUCTUKY MOTEPh B DIEKTPUUYECKUX MAIIUHAX C
TOYKH 3PEHUS BO3MOKHOCTU UX KCIEPUMEHTAIBHOTO ONPEICIICHUS.

4. HazoBute ABa BUJa METOJOB dKCIEpUMEHTaIbHOTO omnpeaencHus KII/,
IPUMEHEHUE KOTOPBIX JIOMYCKAETCA COOTBETCTBYIOIIMMU CTAHIAPTAMM.

5. KakoBbI NpUHIUITHAIBHBIE PA3TUYUS MEXKY STUMH METOAAMU ?

6. Ilo kakol NpUYMHE SKCIEPUMEHTAIBHO HaijeHHoe 3HaueHue KII/]
IMPUBOJUTCS K ONPEAEIEHHBIM yCI0BUAM? KakoBbI 3TH yCiaoBus ?

7. B 4emM COCTOMT CYIIHOCTb MEPEUYUCICHHBIX HUKE METOIOB HU3MEPCHUS
KITJl: wu3MmepeHMe MEXaHWYECKOM MOIIHOCTH, W3MEPECHUE DIIEKTPUUYECKOU
MOIIHOCTH, METOJIa TAPUPOBAHHOW BCIIOMOTaTEIbHON MAILIMHBI ?

8. K kakomy Buay MetonoB usMepenus KIIJ[ oTHocuTCA Kaxablid U3
HUX?

9. I[&IZTG XApPaAKTCPUCTUKY CICAYIOIIMUM KOCBCHHBIM MCTOAAM OIIPCACIICHUA

KITJ: meToay B3aMMHOM Harpy3kd U METOAY OTACIbHBIX MTOTEPb.



10. Hammmmre BwipakeHuss s pacuera KIIJ mpu wucnonp3zoBaHuun
KOCBEHHBIX METOJOB B CIIy4a€ TI'€HEPAaTOPHOTO M JBHUIATEIBHOTO PEXKHUMOB
paboOThI.

11. [Haiite ouenky mnorpemHocty npu usMepenun KIIJ[ wmeromom
OTJEJIbHBIX MOTEPb.

12. KakoBa CTpykTypa HW3MEPHUTEIBHON CHUCTEMBI MPH ONPEICICHUH
HERJIEKTPUYECKUX BEIMYHH JIEKTPUUECKUMU METOJIAMHU ?

13. HazoBute MeTOABI H3MEPEHHS BPAIAIOIIMX MOMEHTOB U JTAUTE UX
KpPaTKyl0 XapaKTEPHUCTHUKY.

14. OnummuTe B 001MX YepTaxX KOHCTPYKIIUIO MOMEHTOMEDA.

15. TlpuBenute XapakTEpPUCTUKY BO3MOXKHBIX BAapHUAHTOB HW3MEPCHUS
YacTOTBl Bpall€HUsT METOAaMH: MpsMOro mpeoOpa3oBaHUs, CpPAaBHEHUS U
YaCTOTHBIMU.

16. KakoBa 0COOEHHOCTh METOJIOB U3MEPEHHMS CKOJIbKEHHSI ACMHXPOHHBIX
IBUTATEIICH ?

17. O0bsicHUTE TPUHIUI CTPOOOCKONMUYECKOTO METO]a U3MEPEHHUS
CKOJIb)KCHHS.

18. B yem 3aKit04aeTCs MPUHILMIT U3MEPEHHUS yIJIa HATPY3KA CUHXPOHHBIX
MaIlWH ?

19. [lepeuncinre naT4nKy TEMIEPATYPBI, HCIIOIb3YEMBIE 11 U3BMEPEHUS
HarpeBa y3JI0B U aKTUBHBIX YACTEN JICKTPUUECKUX MAIIVH.

20. HazoBute METO/Ibl U3MEPEHUS TEMIIEPATYPHI U JANUTE UX KPATKYIO
XapaKTEPUCTUKY.

21. IlepeuncintTe UICTOYHUKH IIIyMa, CO34aBAEMOTr0 AIEKTPUIECKUMHU
MalIMHAMU U JalUTe X OOIIYI0 XapaKTEPUCTUKY C TOUKHU 3peHUs PU3NIecKon
IPUPOJIBI U YACTOTHI.

22. JlaitiTe onpenenenue 3Byka. KakoB ero 4acTOTHBIN AMaIa3oH U CKOPOCTh
pacrnpoCTpaHEHHs B MaTepHanax, UCHOJb3yEMBIX B KOHCTPYKIUU
ANEKTPUYECKUX MAIWH ?

23. IlpuBeauTe onpeaeneHne OCHOBHBIX XapaKTEPUCTUK 3BYKa.

24. Yto noHUMAaEeTCs MO/ MOPOTOBBIMU 3HAYEHUSIMH 3TUX XapAKTEPUCTHUK?

25. B xakux equHHILIAX OLIEHUBAIOTCA B TEXHUKE BEJTMYMHBI 3ByKOBOTO
JABJICHUS, MOIITHOCTH, UHTEHCUBHOCTH U TIOYEMY ?

26. Yro npencrasisger coboit mpubop st u3MepeHusd myma ? UYto o
u3MepseT ?

27. YTo oTpaxaroT YaCTOTHBIE XapaKTEPUCTUKHU 0003HaYaeMble OYKBaMU

A, B, C mymomepa. Ha xakoii u3 HuX 0OBIYHO TPOU3BOISATCS U3MEPEHUS U
novyemy ?



28. Iyt KakuxX 1eseil OCylIecTBISETCs KOHTPOIb(U3MEpEHUE) BUOpaluu

AJIEKTPUYECKUX MAIIUH ?

29. HazoButre mnapaMmeTphl, KOTOPBIMH MOXKET XapaKTEepU30BATHCA
nepuoanveckas BuOparus.

30. Uto moHMMAaETCs MO TEPMUHAMM | CMEIIEHHUE, CKOPOCThb, YCKOPEHUE U
PE3KOCTh BUOpaIuu ?

31. Kakne XapaKTEpUCTUKH HCIOIB3YIOTCA [JIs1 KOJIWYECTBEHHOM OLEHKHU
aMIUTUTYIHBIX 3HaYe€HUN BUOpanuu?

32. Ilpu kakux pexXUMax U B KAKOM IMOJOKEHUU DIICKTPUUECKOW MAITUHBI
MPOU3BOJIUTCSI KOHTPOJIb €€ BUOpariu?

33. YUto sBAseTCS MPUYMHON U UCTOYHUKOM PATUONIOMEX B JICKTPUUECKHUX
MallHax?

34. Kakum o0pa3oM MpOSBISIOTCS PagUONOMEXH, CO3JlaBaeMble€ DJICKTPHU-
YECKUMH MalllMHAMU?

35. B kakux nmama3zoHax 4acTOT OCYILIECTBISAECTCS KOHTPOJIb PATUOINOMEX,
CO3/1aBAEMBbIX JIEKTPUUECKUMH MAlIUHAMHA?

36. Kakum 00pa3oM OCYHIECTBIISIETCS 3allUTa OT PaJUOINOMEX,
CO3/1aBAEMBbIX JIEKTPUUYECKUMH MAlIUHAMHA?

Pasnen 3. OBIIVE BOITPOCHI ABTOMATU3AIIUN UCTILITAHUI

[2] : c. 276...290

[IprurHBI HEOOXOAUMOCTH aBTOMAaTH3aIuy UcnbiTanui. [locTaHoBKa 3a/1aun
U CTPYKTypa aBTOMATHU3UPOBAHHBIX CHUCTEM HCIBITAHUN 3JIEKTPUUYECKUX MAaIIWH.
OOme TPUHIOMIBI aBTOMATH3AllMM W OCOOCHHOCTH SKCIEPHMEHTATbHBIX
METOJOB MPU ABTOMATHU3AIMHA UCTIBITAHUM.

CpencrBa aBTOMATU3alliM HUCHBITAaHUW. THUMOBas cxemMa aBTOMAaTU3UPOBAaH-
HBIX JKCIIEPUMEHTAIBHBIX HCCIEI0BAaHUN. ABTOMAaTHU3AIUs MPUEMOCIATOUYHBIX
HCIIBITAaHUM.

Bonpocs! 11 camonpoBepku

1. KakoBa cpenHsis TpyJOEMKOCTb ITPOBEACHUS KOHTPOJBHBIX ONEPALUM ITPU
IIPOU3BOJICTBE AJIEKTPUUECKUX MAILIHH?

2. HazoBuTe cpenHre HOpMBI BPEMEHM Ha MPOBEICHUE HUCIBITAHUUA U
00pabOTKy UX pe3yJbTaTOB MpPU TMPOBEACHUU MNPUEMOCHATOYHBIX U
NEePUOANYECKUX UCTIBITAHUM.



3. Tlo xakuM mnOpUYMHAM YXKECTOUEHHE M paclIupeHue TpeOOBaHUN K
KaueCTBY ANEKTPUUECKUX MaluH 00yCJIaBIMBaeT HEOOXOAUMOCTb
aBTOMATHU3AIUU UX UCTIBITAHUM?

4. Yem oOycioBieHa 0OCOOCHHOCTh, a 3HAYUT U HEOOXOJUMOCTh KOCBEHHBIX
METO/IOB UCTIBITAHUM, U KaK CJIEJACTBUE - aBTOMATU3ALMH MOJOOHBIX UCTIBITAHU?

5. Ha3zoBure mnpuuYMHBI, O KOTOPHIM 3KCIUIyaTalusi COBPEMEHHOIO
000pYyIOBaHHs, OCHOBHBIM 3JIEMEHTOM KOTOPOTO SABIJISIETCS 3JIEKTPUUYECKAS
MalinHa, OOYCIaBIMBAET HEOOXOAMMOCTh ABTOMATH3aLMM IPOIEccCa KOHTPOISA
[1apaMETPOB IOCIIETHEN .

6. B uem coCTOST AOCTOMHCTBA aBTOMATU3UPOBAHHOW CHCTEMBI UCITBITAHUM
(ACH)?

7. Jlaitte xapakTepucTuky cTpykrypsl ACH.

8. Kakue meToapl u3mepennii ucnoibi3yrrces B ACHU ?

9.Ilepeuncnute 0COOEHHOCTH METOJIOB SKCIEPUMEHTATBHBIX HCCIIEIOBAHUM,
ucnoJib3yembix B ACH.

10. B uem 3akitoyaeTcsi 0COOEHHOCTh KOCBEHHBIX METOJIOB, IPUMEHSIEMBIX B
ACN?

11. HazoBuTe 1 nmaiiTe xapakTepUCTUKY OOIIUM MPHUHIIMIIAM, HA KOTOPBIX
crpositca ACH.

1.2. TEMATUYECKUU ITJIAH JEKIIUA

JUISL CTYJEHTOB OYHO-3A0OYHOU ®OPMbI OBYUEHUS (12 u)

1.00611me BOpOChl UCIIBITAHUS SJICKTPUICCKUX MAIIHH .................... 2 4.
2.Metonbl uaMmepeHus HoTepb U KITJL .....cooeveeiiiiiiieiiiiiiiieee e, 24,
3.MeToapl U3MEpeHUs HERIEKTPUUECKUX BEIMUYUH (MOMEHTOB, YACTOTHI
BPAIEHUS], CKOJBKECHHUS, YTIIA HATPY3KH ). vvveeeenerreeeenrrreeeennnreeeennsnneeessnnneeess 2 4.
4. I3BMEPEHUE HTYMA U BUOPALTHH ....vveeeenerrreeenenrreeeennreeeennnnneeeennnnens .24,
5. 3Mepenue paauornomMex, CO31aBacMbIX JJEKTPUUECCKUMU
LY £ 1110705211 1 SO USRI 2y,

6. Bonpocsl aBTOMaTHU3allMHA UCIIBITAHUM JIEKTPUYECKAX MAIIHH...... 2 Y.

1.3. TEMATUKA JIABOPATOPHbBIX PABOT (8 u)
1. Onpenenenne TEXHUKO-IKCIUTyaTallMOHHBIX MTOKA3aTeNen
oaHodaszHoro TpaHchopmaropa. 4y,
2. OnpenesneHue TpaHull TOMyCTUMOTO pa3dpoca 3HAUCHHIM
HOMHUHAJIBHBIX [TAPaMETPOB TPEX(Ha3HOTO ACHHXPOHHOIO
JIBUTATEIIS C K.3. POTOPOM. 44,



2. BUBJIMOT' PA®GUYECKHU CITUCOK
OcHoBHAaA:

1. Korenenen H.®., Ky3uenos H.JI. HcnsiTanne n HaaeXHOCTh
ANEKTPUYECKUX MamrH — M.: Beicmi. mik., 1988

2. Kosapckuii E.M., fInko FO.1. HcnbiTanue 3J€KTpUUECKUX MAIIUH -
M.: Dueproaromuszaar, 1990

JloTIOJITHUTEIbHAS:

3. Kepse I'.H. IIpomblieHHbIE UCITBITAHUS SJIEKTPUUECCKAX MAIIVH —
JI.: DHeproaromuznar, 1984

4. [Nompnoepr O.J1. Mcnibitanue smekTpudecknx MamuH — M.: Bercr.
mK., 1990

3. ['OCT 11828 — 86 Marmunsl snekTpuyeckue Bparmaromniuecs. Oomme
METO/IbI UCITBITAHUM.

6. ['OCT 7217 — 79 DnexrponaBurarenu TpéxdaszHble aCHHXPOHHBIE.
MeToasl UCHOBITAHUM.

7. ['OCT 10159 — 79 MamuHsbl 3JIEKTPUYECKUE TOCTOSTHHOTO TOKA.
MeToIbI UCTILITAHUMN.

8. ['OCT 10169 — 77 MamuHsbl 3JIEKTPUYECKUE CUHXPOHHBIE
Tp€xdas3HbIe. MeToabl UCTIBITAHUN.

9. ['OCT 3484 — 77 TpauncdhopmaTopsl CHIOBbIe. MeTOIbI UCTIBITAHUM.

10.  Kenwuo T., Haramopu C. J[BuraTeian noCTOSSHHOTO TOKa C

MOCTOSTHHBIMH Marautamui — M.: DHeproatomusaar, 1989

11.  MukpoaJIeKTpOoABUraTe I AJIsI CHCTEM aBTOMATUKU (TEXHUYECKUN
cripaBouHuK) / [Tox pen. 3.A . JlonounukoBa u ®.M HOdepora — M.:
Oueprus, 1969.



3. 3AJAHUE HA KOHTPOJIbHVYIO PABOTY

[Ipu vcHBITaHUSIX DIEKTPUUYECKUX MAIIMH HAXOMAT IIUPOKOE MPUMEHEHHE
KOCBEHHBIC METOJIbI OMpPEACNICHUs] PAa3IUYHBIX WX MMapaMeTpPOB U TOKazarenen
KauecTBa.

Ocoboe 3HaYeHHe ATH METOABl MPUOOPETAIOT B ClIydasX, KOTJa MPSIMOE
HAaXOXXJEHUE TMapaMeTpoOB CBS3aHO C  ONPEAENEHHBIMH  TEXHUYECKHUMHU
TPYJIHOCTSIMU, HAMpUMEpP 3HAUYUTENIbHbIEC MOTPEIIHOCTH MPU U3MEPEHUH HEOOJIb-
[IMX [0 BETUYMHE BpaIarolUX MOMEHTOB.

B Hacrodiield KOHTpOJBHOM paboTe paccMaTpuBaeTCs OAMH M3 TaKUX
METOJ/IOB OMpe/eNieHrus paboyuX XapaKTEPUCTHUK KOJUIEKTOPHBIX MHUKpPOJBUTA-
TeJel MOCTOSHHOIO TOKa C BO30YXJAEHHUEM OT IMOCTOSHHBIX MAarHWTOB, OCHO-
BaHHBIN HA JaHHBIX OMBITOB X.X. H K. 3.

Bapuant 3amanusi ompenensiercs mnociegHed uu@pon mudpa 3adeTHOM
KHIDKKH.

B Tabnuie mpenctaBieHbl HEKOTOPHIE W3 MapaMeTPOB, TOJYYCHHBIX IMPH
IIPOBEJICHUM TPUEMOCIATOYHBIX HCIBITAHUN KOJJIEKTOPHBIX MHKPOJIBHTATEIICH

cepun [IIIM c Bo30yXk1eHHEM OT MOCTOSTHHBIX MAarHUTOB [2].

Hcnonb3yst 3T JaHHBIE, HEOOXOAMMO :

- paccuMTaTh M MOCTPOUTH pabOUHE XapaKTEPHUCTUKH;

- ONpenenuTh TapamMeTpbl HOMHUHAJIBHOTO pPEXKHUMA, HWCXOAS U3
CTaHJIapTHOTO psAsa yacToT Bpamienus, onpeaensembrx ['OCT 10683-63.
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Howmep XO0JIOCTOU X0 Pexum mycka

BapHaH- U Ra nO Iao MH Ian nH

Ta B Om 00/MUH A I'em A 00/MuH
1 27 218 4900 0,023 36 0,115 4000
2 6 35,5 2160 0,046 20,5 0,158 2000
3 12 14,9 7800 0,079 89 0,78 6000
4 12 28 6100 0,063 51 0,42 5000
5 12 71,5 3650 0,038 29 0,16 2200
6 27 76,5 5050 0,036 147 0,33 4000
7 27 107 3950 0,03 126 0,24 2200
8 27 50 6100 0,046 178 0,5 5000
9 12 9,4 5900 0,105 196 1,25 4000
0 12 20,5 3900 0,07 129 0,57 2200

4. METOJJMYECKHWE YKA3AHMS K BBITTOJTHEHMIO KOHTPOJIBHOM
PABOTDI

N3BecTHO, UTO OYEHB YJOOHBIM HHCTPYMEHTOM IPH AHAIU3E PA0OUYMX CBOMCTB
ANEKTPUYECKUX MAIUH SIBJISIIOTCA WX HSKBUBAJICHTHBIE JJIEKTPUUECKHE CXEMBbI
(CXeMbI 3aMEILIEHU ).

[TocMoTpuM, KakuM 00pa3oM MOKHO MPEJICTABUTH TAKYIO CXEMY JJIst
ANEKTPOJIBUTaTENEN pacCMaTPpUBAEMOIO THUIIA.

I[J'I}I MHKpOBHeKTpOI[BHTaTeHCﬁ C JIOCTaTOYHOM JJIst IPAaKTUKU TOYHOCTBIO

MEXaHUYECKHE TIOTepd  MOXKHO  pacCuMTarh, IOJB3YSICh  CIEIyIOIIEH
3aBUCUMOCTHIO [10]
p.=C,.Q (1)
C apyroii CTOPOHBI
E=k.Q.®=k, .Q (2)

n CJI€a0BaTCIbHO

p, =S E =k . E’ 3)

MX

@
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Y MHKpOMAIlWH, MMEIOMIMX CPAaBHUTEIBHO HU3KWE MArHUTHBIE Harpys3Kw,
NOTEPU B CTaJd B OCHOBHOM ONPENEIAIOTCA MOTEPSIMU OT BHUXPEBBIX TOKOB.
[To5TOMy OHM TIPOHOPHHOHANBHBI (2’ MM, Kak clIexyeT u3 ypaBHeHus (3), Tak
JKe KaK 1 MEXaHMIECKHE TI0TEPH MPONOPLIUOHANLHEL £

Torga SKBUBAJIEHTHAs CXEMa 3aMEIICHUS MUKPOSJICKTPOIABUTATENS
MOCTOSTHHOT'O TOKa MOXET OBITh IpejcTaBlieHa B TakoM Bu/ie [10]

T

v U, U, R|| E Rzl:l"
.: l ]

Puc. 1

rae: U - HanpsbkeHUe MUTaHusl; R,- CONMPOTUBIICHHE OOMOTKH SIKOpS, a
R>, B COOTBETCTBUHU C MPUBEJACHHBIM BBIIIE€ PACCYKICHUEM, SKBUBAJIECHTHO
CyMME MOTEPH B CTAIU U MEXAHUYECKUX.

B MukpomaiirHax npy OpoTeKaHUHU TOKA YEPE3 IIETKHU MaJICHUE HaIpsi-
KEHUSI B HUX MOYXHO MPUHATH TOCTOSIHHBIM. DTO MOJICIIUPYETCA THOIOM
BKJIFOUYEHHBIM B IIPSIMOM HANPaBJIECHUH, KOTOPBIM U ONPEAEISET MaJICHUE
HanpsOKEeHUs B meTouyHoM koHtakte ( AU, ).

[lone3nass  MOIIHOCTH  JBHUTATENs]  ONPEACISAETCS  MOIIHOCTHIO
BBIJICJIIEMOM B CONPOTUBJICHUU R, . BenunHa nociaenHen - mepeMeHHa, TaK
KaK OIpeJeNsieTcs MOMEHTOM Harpy3ku Ha Bajy : B PEKUME XOJOCTOro XoAa
R, =00 , a B pexxuMe KOPOTKOTO 3aMbIKaHus (ITycK aBuratens) R, =0,

Ha ocHOBaHUM cXeMBbI 3aMELIEHNS] COIPOTUBIIEHNE SKBUBAJIEHTHOE MOTE-
pSM B CTaJlM 1 MEXaHUYECKUM B COOTBETCTBUU C ypaBHEHUEM paBHOBecus J/[C
IUISL PEKUMAa XOJIOCTOTO X014 PaBHO

1
R3=M-Ra=U—-Ra 4)
]ao ]ao

[TanieHrie HAMIPSDKEHUST B IETOYHOM KOHTAKTE MOKET ObITh ONPEIEICHO U3
pe)krMa KOPOTKOrO 3aMbIKaHUsl, J1JIs1 KOTOPOro ypaBHeHue paBHoBecus J/[C
UMEET BUJT

U=l R, +AU,, (5)
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Benunuuna 9J1C nipu Q # 0 onpenensieTcst Mo o0IieMy IpaBuiTy Kak

E=U-AU,-IR =U'-IR  (6)

CJIGI[OB&TCJ'IBHO, ITOJIB3YSICh cXeMoM 3aMCIICHUA, MOXKHO 3aIIMcCaThb
CIcayromue O4YCBUIHBIC COOTHOIICHUS:

- HOTCPU MOIITHOCTHU B ABHUI'aTCJIC

(U'-E) +E
R R

a 2

Zp =Don a™T (pmx +p cm) =

-MOIIIHOCTh UM TMOTpeodsieMast

U'-E
R

a

P=U1=U (7)

- T10JIE3HAsi MOILIIHOCTh
U'-FE E’

P.=P,-(p, +p.)="FE- ®)

a €]

- KO3(pHUITUEHT MOJIE3HOTO JSUCTBUS

P E’
n=+4

_L R,
P U R, UU'-E)

[

)

Jlns onpeenieHus moka3areyieii HOMUHAJIBHOTO pekrMa padoThl
HEO0OXOAMMO 3HATh pabOUYne XapaKTEpUCTUKU JBUraTens. Hame Bcero oHu
IpeACTaBIA0T cobolt 3aBucumoctu [ , P, m, P,,n oT MOMeHTa.

M3BecTHO, 4YTO
M=k -®-[ de) 94

CnenoBareabHO

Mky ], 2) (10

3
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C npyroii CTOpOHBI, TOK [, MOKHO OTIPENCIUTh U3 YPABHECHHS PaBHOBECHS
OJIC, oTKyaa oH paBeH

;U CE (11)
a Ra
[ToaTomy
U -E E U'-kQ kQ
M=k, (F ) =k ()
Ra R3 Ra R3
Ortcrona
K-1 R
Q= (U -M.k”) (12)
k,-K’ p

— R9
rae K=_.1+ A

[TocrosHHas k, MoXeT OBITH ONpeAeIeHa O JTaHHBIM OITbITa XOJIOCTOTO
X0Ja U3 YpaBHEHUS

U:E0+Ia0 ‘ Ra+ A Uu;:k(]) 'QO+Ia0" Ra +A UW
" paBHA
U'-1R
k, = o (13)
Torma TOK, HOTpC6J'I$ICMBIﬁ ABUI'aTCIICM B paCCMaTpuBaACMOM PCIKHMC
U-E
] =——
‘ R

a

MoiHoCTh noTpediisieMasi ABUTATEIEM U3 CETH

P=U -1, (14)

YacTtsb e€ pacxoayercs Ha MOKPHITUE TTOTEPD B LIEMH SKOPS
I'R +AU, -1,
a OCTAaBIIASICS YaCTh MPEJICTABIIAET COOOM TaK HA3BIBAEMYIO
AJEKTPOMATHUTHYIO MOIITHOCTb

P, ~E I,
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[Tone3Hast MOIITHOCTD ABUIaTCJIsI MCHBIIIC ATOM MOIIHOCTH Ha BCIIMINHY
IIOTCPb B CTAJIM U MCXAaHNYCCKHX, T. €. paBHA

k,Q
P2=P9M-(pmx+pCT)=krﬁ.(la- )'£2

R3
C npyrou CTOpOHHI,
P,=M - Q (15)
Y, CII€0BATEIBHO,
k Q
M=k,.(I - ; )=M,, -M,

€]

KIIJI nBuraremns

=" (16)

VYpaBuenus (8) u (9) mo3BOIAIOT ONPESIUTh HAUOOJIbIIIEE 3HAUCHUE
noJsie3not MomHoctu uinn KIIJ.

Kak BuaHO M3 3TUX ypaBHEHHM, U B TOM U B IPYTOM CJIy4asx MepeMeHHbIM
napametpoM sBisetcsa I/C.

W13 ycnosust JP,/0 E=(0 naxonurcs e€ BeIW4YMHA, COOTBETCTBYIOIIAsS P,

U " K-1

P o) ‘ Kz

Torga BemMYMHA MaKCUMyMa IOJIE3HOM MOIITHOCTH ONPEIEIISETCS
CIEAYIOITUM YPaBHECHUEM:

E

: _ UIZ .K22_1 (17)
4R K
E¥li COOTBETCTBYIOT
_ U K +1 .
IaP_ZRa : K> > (18)
U K*'-1
Qp_i' I (19)
MP =k<7)U— ) (20)
2R
B U K’ -1
nP_E'Kz_i_l (21)

O/C, coorBeTcTByIOIas MakcumaibHOMy 3HaueHuto KIIJI, onpenensercs
u3 yciaoBus OM/OE=0 u paBHa
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CK-1
E=U'".~—>

n

Orcroga BenmuunHa MakcumanbHoro KITJ]

" U K+1
EMy COOTBETCTBYIOT:
_U’ 1
an_ Ra 'E (23)
_U' K-1
Q"_E.7 (24)
M =U—I. ks (25)
" R K+1
P =U’2. K-1 26)
" R K(K+1)

Taxum 06pa30M, 3a1aBIIIUCH CH_Ié TPpCMs 3HAYCHUAMNW MOMCHTA.!
0<M<M,
M,<M<M,
M, <M< M,

Y OIIPEJICIIUB IO MPUBEJACHHBIM BBIIIC YPABHEHUSIM COOTBETCTBYIOIINE UM
3Hauenus [ , P, m, P, n, ctpoar paboune XxapakTepucTUKH (puc.2)

16



1C 4G
Br }P, g
AjI,

41

Puc. 2

HomuHanbHBIN pEeKUM ONPENEIISIETCS BEIUUYNHON YaCTOTHI BPAILlCHUS
yKa3zaHHoM B Ta0in.1 ( n,,).

[TapameTpbsl HOMUHAJILHOTO peXUMa, HalJIEeHHbIE U3 PaboUYnX
XapaKTEPUCTUK:

U , B M , Hwm
[a ) A P2 ) Bt
P=U-I, , Br N
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