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1 HOACHUTEJIBHASA 3AIIMCKA

CocraB u copeprkaHue MPaKTHUECKUX U JT1a00PaTOPHBIX 3aHATHI HAIPABJICHBI HA PEANU3ALINI0
@denepalibHOTO TOCYIApCTBEHHOTO 00pa30BaTEIbHOrO CTaHIApTa CpPeaHEero NnpoQeccuOHAIBHOTIO
oOpa3oBaHwUs.

Benymeit aunakTU4YecKol 1LIE€NbI0 MPAKTHUECKUX 3aHATUN sBiseTcss (GOpMUPOBaHUE
npoeCCUOHATBHBIX MPAKTUYECKUX YMEHUN (yMEHHUIl BBINOJHATH OINpENeICHHbIE JEHCTBHA,
oreparu, HeoOX0IMMBbIE B MOCIEAYIONIEM B IPO(HECCHOHATIBLHOM IEATEIbHOCTH).

Benymieid aumakTH4ecKoi 1enblo J1a0OpaTOPHBIX 3aHATUN SBISIETCS SKCIEPUMEHTAIbHOE
MOATBEP)K/IEHUE W  TPOBEpPKAa  CYHIECTBEHHBIX  TEOPETUYECKUX  IOJIOKEHUH  (3aKOHOB,
3aBUCUMOCTEH).

B coorBerctBUM ¢ paboueit mporpammoit [IM.01 Opranuzamuss mpocThIX padoOT 10
TEXHUYECKOMY OOCITY)KUBAaHHIO W PEMOHTY 3JEKTPUYECKOTO U  DJICKTPOMEXAaHHUYECKOTO
o0opyIoBaHUs MJIKO01.04 Dnektpuyeckoe U DJIEKTPOMEXaHWYeCKoe 00opyaoBaHueE,
NPEeIyCMOTPEHO  NPOBEAECHUE TNPAKTUYECKUX M JIADOpaTOpHBIX  3aHATHH. B pamkax
MIPAKTHYECKOr0/1a00paTOPHOro 3aHATHsSI OOYUYaIOIIMECs MOTYT BBIIIONHATH OAHY MIM HECKOJIBKO
MIPAKTHYECKUX/Ta00PATOPHBIX PadoT.

B pe3ynbrate ux BHINOTHEHHS], 00Y4aIOIIUNACS JOKEH:

ymemp:

- V1 onpenensiTe 31EKTPOIHEPreTHUECKUE MAapaMeTpbl 3JIEKTPUUYECKUX MAIIMH U amnmnaparos,
ANEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;

- Y7 oneHuBatbh 3GGEKTUBHOCTH pPAOOTHI  3JIEKTPUUYECKOTO U AJIEKTPOMEXaHUYECKOrO
o0opymoBaHUs;

ConeprkaHre MPaKTHUECKUX U J1TaOOPaTOPHBIX 3aHATHI OPUEHTUPOBAHO HA ()OPMUPOBAHKE OOIIINX
KOMIIETEHIIMH 10 MPOECCHOHATBHOMY MOJTYJIIO IPOrpaMMbl IIOATOTOBKH CIIELMAIMCTOB CPETHETO 3BEHA
IO CIIEUUATIbHOCTU U OBJIAJICHUIO NPOeCcCUOHaIbHbIMU KOMREMEeHYUAMU.

[IK1.1 BemonHsaTe Hajaaky, peryiMpoBKY U  HPOBEPKY  JJIEKTPUYECKOTO U
JIEKTPOMEXaHUYECKOT0 000py10BaHUS

[IK1.2 Opra#nu3oBbiBaTh ©  BBIMOJHATH TEXHUYECKOE OOCITYy)KMBAaHME U  PEMOHT
JIEKTPUUYECKOTO U 3JIEKTPOMEXaHUYECKOT0 000PYI0BaHUS

[1K1.3 OcyuiecTBisTh AMArHOCTUKY M TEXHUYECKUM KOHTPOJb TMPU SKCILTyaTaluu
JIEKTPUUYECKOTO U 3JIEKTPOMEXaHUYECKOT0 000PYI0BaHUS

A Takxe pOpMUPOBAHUIO 0OU4UX KOMNEMEHYUIL:

OKOl. BeiOupate crmocoObl pemeHHs 3aAad  OpodeCCHOHATBHONW e TeNIbHOCTH
MIPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK.02 OcyuiecTBisTh MOUCK, aHAINW3 U MHTEPIPETALUI0 MHPOPMALUU, HEOOXOAUMOM JUis
BBITIOJTHEHUS 33/1a4 POo(eCCUOHATbHON NeSTEIbHOCTH

OK.03 IInanupoBaTh U peaan30BbIBATh COOCTBEHHOE NPO(ECCHOHANBHOE U JMYHOCTHOE
pasBuTHE

OK. 04 PaGoraTh B KOJJIEKTUBE U KOMaHJie, 3 (HEKTUBHO B3aMMO/IEHCTBOBATh C KOJIJIETaMH,
PYKOBOJICTBOM, KITUEHTaMH

OK. 05 OcymiecTBasTh YCTHYIO U MHUCbMEHHYI0 KOMMYHHKAIIMIO Ha TOCY/apCTBEHHOM SI3bIKE
Poccuiickoit @denepanuu ¢ yueToM 0COOEHHOCTEN COLIMATBLHOTO U KYJIbTYPHOI'O KOHTEKCTA

OK.07 CopeiicTBOBaTh COXPAaHEHHIO OKPYXKAIOUIEH  cpeibl, pecypcocOepekeHuto,
3¢ (HeKTUBHO AEMCTBOBATH B UPE3BBIYAMHBIX CUTYALIUAX

OK. 09 Hcnonb3oBaTh HHPOPMALMOHHBIE TEXHOJIOTHH B IPOPECCHOHATBHOMN NeTETbHOCTH

BrimonHenne oOydarmuMucs TMpakTHUeCKHX w/miud  jJabopatopHbix pabor [IM.O1
Opranu3anus OpocThIX padOT MO TEXHUYECKOMY OOCITYKMBAaHHIO M PEMOHTY 3JEKTPUUYECKOTO U



AJIEKTPOMEXaHUYECKOT0 000PYIOBaHUS MJIK01.04 DOnexkTpuyeckoe M 3IEKTPOMEXAHUUECKOE
000pyJ0BaHUE HAIIPABJIECHO HA:

- (¢opMHpoBaHHWE yMEHUU NPUMEHSITH IOJIyYCHHBIC 3HAHHUS Ha TPAKTUKE, PEaTH3aluio
€IMHCTBA UHTEJUIEKTYaJIbHON U MPaKTUYECKON JEATEIIbHOCTH;

- (dopmupoBaHMe W pa3BUTHE yMEHWH: HaOMIOAaTh, CpaBHUBATh, COMOCTABIATH,
aHaIM3UpOBaTh, JelaTh BbIBOJbl M  OOOOILEHMS, CaMOCTOATEIBHO BECTU MCCIEIOBaHMS,
MIOJIb30BATHCS PA3IMYHBIMU TIPUEMaMU U3MEPEHHUN, 0OPMIIATh PE3YJIbTaThl B BHJIE TAOJHUI], CXEM,
rpaduKoB;

- mproOpeTeHre HaBBIKOB Pa0OTHI C PA3MTUYHBIMU NMPHOOpaMH, armapaTypoi, yCTaHOBKaMHU U
IPYTUMH TEXHUYECKUMU CPEICTBAMHU U1l IPOBE/ICHUS OIIBITOB;

- Ppa3BUTHE UHTEIUIEKTyaJbHbIX YMEHHMH Yy OyAylIMX CHELUAJIUCTOB: AHAJIUTHYECKHUX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTHBHBIX U JIp.;

- BBIpAaOOTKY NpHU PEIICHUHM IMOCTABJICHHBIX 3aJad MPO(ECCHOHANTBHO 3HAYMMBIX KadecTB,
TaKUX KaK caMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTb, TBOPUECKAs] MHULIUATHUBA.

[paktiueckue U J1aOOpAaTOPHBIE 3aHSATHUS TIPOBOJSITCS MOCIE COOTBETCTBYIOIEH TEMBI, KOTOPast
obecrieurBaeT HaJTMYKe 3HAHUN, HEOOXOIUMBIX /IS €€ BBIIOJIHEHMSI.



2 IEPEYEHb TIPAKTUYECKUX/JIABOPATOPHBIX 3AHATHUI

Pa3znesibl/TeMbl Tembl KounuecTBo B TOM TpedoBanus
NMPAKTHYECKUX/JT1a00pPaATOPHBIX 4acoB qucie ®1rocC C110
3aHATHI
B TIPaKT. (ymern)
MOJITCOTOBKE
Paznmen 1. Oprannzanus 1 BEIIOJTHEHHE HAIAIKH, 36/34 34
PETYJIMPOBKH, TEXHUYECKOTO 00CTY)KUBAHUS U PEMOHTA
AIIEKTPUIECKOTO U 3NIEKTPOMEXaHUYECKOTO 000PYIOBAHHUS
1.1 DnexTpuyeckuii Jlaboparopnas pabota 4 4 Y1,V¥7
PUBOJ NelHccnenoBanue V01.1,¥01.2,
3NEKTPOJABUTATEINS IOCTOSIHHOTO V01.4,Y01.7,
TOKAa HE3aBUCUMOI'O vV03.2,Y04.2,
BO30YXICHUS V04.8, ¥05.3
JlaGoparopHas pabora 4 4 Y1,VY7
Ne2HcenenoBanrue TOpMO3HBIX
PSKUMOB PaOOTHI ABUTaTEIIS YOI.1,YOL.2,
MOCTOSIHHOTO TOKA HE3aBUCHMOTO Y01.4,Y017,
BO3GYKICHIS Y03.2,Y04.2,
Y04.8, ¥05.3
JlaGoparopnas padota Ne 3 4 4 V1,V7
HccnenoBanye aCHHXPOHHOTO
JIBUTATEIS ¢ KOPOTKO3aMKHYTHIM Y01.1,¥01.2,
POTOPOM. Y01.4,¥01.7,
Y03.2,¥04.2,
Y04.8, ¥05.3
Jlaboparophas padota Ne 4 4 4 Y1,VY7
HccnenoBanue CHCTEMBI
«TUPHUCTOPHBIH MpeoOdpa3oBaTeb YOL.1,V01.2,
— JIBUTATEJb TIOCTOSTHHOTO TOKa) Y01.4,Y017,
Y03.2,Y04.2,
Y04.8, ¥05.3
JlaGoparopnas padota Ne 5 4 4 v1,V7
HccnenoBanue cuCTeMbl
«peoOpa3oBaTeib YaCTOThI- YOL.1,Y01.2,
aCHHXpOHHLIfI JABUTATCIIb)) Yol 4’y0 1 '7’
Y03.2,¥04.2,
Y04.8, ¥05.3
IIpakTrueckoe 3ansatue Ne 1 2 v1,V7
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Pacuet u nmoctpoenue ¥01.1,¥01.2,
MEXaHWYECKHX JIBUTaTEICH V01.4,¥01.7,
MMOCTOSSHHOTO TOKa HE3aBUCHMOTO vV03.2,Y04.2,
BO30YXIeHUS Y04.8, ¥05.3
[IpakTrueckoe 3anstue Ne 2 v1,V7
Pacuet u nmoctpoenue
MEXaHMYECKHX XapaKTEPUCTUK Y01.1,Y01.2,
JIIT nocnemnoBaTenbHOTO Y01.4,Y0L.7,
BO3GY K IEHHS ¥03.2,Y04.2,
Y04.8, ¥05.3
[IpaxTrueckoe 3ansaTue Ne 3 Y1,V¥7
Pacuer u nocrpoenue
MEXaHMUYECKUX XapaKTEePUCTUK Y01.1,¥01.2,
HIIT cmemanaOTO BO3OYKISHUS Y01.4,Y01.7,
¥03.2,Y04.2,
Y04.8, ¥05.3
[IpaxTrueckoe 3anstue Ne 4 v1,VY7
Pacuer u noctpoenue
MEXaHHUUYECKHX XapaKTEePUCTHK Y01.1,501.2,
ACUHXPOHHOTO JIBUTaTeJs ¥01.4,¥01.7,
Y03.2,¥04.2,
Y04.8, ¥05.3
[Ipaktrueckoe 3ausatue Ne 5 V1,V¥7
Pacuer xapakrepucTuk
CHUHXPOHHOM MaIIHHBI ¥01.1,¥01.2,
Y01.4,¥01.7,
¥03.2,Y04.2,
Y04.8, ¥05.3
IIpaxTrueckoe 3ansTre Ne 6 v1,V7
Pacuer u noctpoenue
MEXaHHUUYECKHX XapaKTEPHCTHK Y01.1,¥01.2,
JBUraTeNs IOCTOSIHHOTO TOKa Y01.4,¥01.7,
HE3aBUCHMOTO BO30YKICHUS NPU ¥03.2, ¥04.2,
peryarpoBaHUM CKOPOCTH Y04.8,Y05.3
IIpakTrueckoe 3anstue Ne 7 V1,V7
Pacuer u nocrpoenue
MEXaHHUUYECKUX XapaKTEPHCTHK ¥01.1,¥01.2,
ACHHXPOHHOTO JIBUTATENSI IPU Y01.4,¥01.7,
peryaupoBaHUM CKOPOCTH Y03.2, ¥04.2,
Y04.8, ¥05.3
[Mpaktuueckoe 3ansartue Ne 8 Y1, V7
Pacuer ITyCKOBBIX
COIIPOTHUBIICHHUI JIBUTATEJISI Y01.1,Y01.2,
Y01.4,¥01.7,
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IIOCTOAHHOT'O TOKAa HE3aBHCHUMOI'O

¥03.2,¥04.2,

BO30YKICHUS Y04.8, ¥05.3

[IpaxTrueckoe 3anstue Ne 9 V1,V7

Pacuer myckoBbIX

COIIPOTHUBIICHUN aCHHXPOHHOTO Y01.1,¥01.2,

JBATATENs ¥01.4,¥01.7,
¥03.2,¥04.2,
Y04.8, ¥05.3

[Ipaktrueckoe 3ansatue Ne 10 Y1,V¥7

Pacuer mMomHOCTH U BEIOOD

JBUraTess METOJ0M ¥01.1,¥01.2,

SKBUBAJICHTHBIX BEJTUYWH. ¥01.4,¥01.7,
¥03.2,¥04.2,
Y04.8, ¥05.3

[Ipaktruueckoe 3anarue Ne 11 V1,V¥7

N3yuyeHne cxembl yIpaBIeHUs

JBUTATEISIM ITOCTOSIHHOT'O TOKa Y01.1,501.2,
Y01.4,¥01.7,
¥03.2,Y04.2,
Y04.8, ¥05.3

[IpaxTrueckoe 3anstue Ne 12 V1,VY7

W3yuyeHne cxembl yIpaBIeHUs

JBUTaTENsIM IIEPEMEHHOr0 TOKa ¥01.1,¥01.2,
¥01.4,¥01.7,
v03.2,Y04.2,
Y04.8, ¥05.3

IIpakTrueckoe 3anstue Ne 13 V1,V7

N3yueHne cxembl yIpaBJIeHUs C

JIOTHYECKUMHU DJIEMEHTaMHU Y01.1,¥01.2,
Y01.4,¥01.7,
¥03.2,Y04.2,
Y04.8, ¥05.3

[IpaxTrueckoe 3anstue Ne 14 v1,VY7

Br10op cuctemsl yrpaBieHus

3JIEKTPONPHUBOAOM ¥01.1,¥01.2,
¥01.4,¥01.7,
v03.2,Y04.2,
Y04.8, ¥05.3

IIpaktnueckoe 3aHsaTue Ne 15 v1,V7

Pacuer u BBIOOD

npeoOpa3oBaTeIeii 4YacTOTHI. YOL.1,V01.2,
Y01.4,¥01.7,
¥03.2,Y04.2,




Y04.8, ¥05.3

1.2 Onektpuueckoe u | Jlabopatopnas padota Ne 6 4 4 V1,V¥7
3NEKTPOMEXaHUUECKOE | DHepreTHuYecKue ¥01.1,¥01.2,
obopynoBaHme. XapaKTEPUCTUKN BEHTHISATOPHOMN v¥01.4,Y01.7,
YCTaHOBKH. ¥03.2,Y04.2,
Y04.8, ¥05.3
Jlaboparopnast pabora  Ne 7 4 4 Y1,VY7
HccnenoBanue YaCTOTHOT'O V01.1,¥01.2,
PEeryJaupoBaHUs SICKTPONPUBOIA ¥01.4,Y01.7,
Hacoca. vV03.2,Y04.2,
Y04.8, ¥05.3
Jlaboparopnast pabora  Ne § 3 3 Y1,VY7
UccnepoBanue mpoueccoB IycKa ¥01.1,¥01.2,
u TOPMOKEHUS KpaHOBOT'O ¥01.4,¥01.7,
3IEKTPOINPUBOAA. ¥03.2,Y04.2,
Y04.8, ¥05.3
Jlaboparopuass pabora Ne 9 3 3 Y1,VY7
UccnenoBanne »HEPreTUUECKUX V01.1,¥01.2,
PEKUMOB  pabOTBl  KPaHOBOTO ¥01.4,¥01.7,
3IEKTPOINPUBOAA. ¥03.2,Y04.2,
Y04.8, ¥05.3
Uroro 70 34

3SMETOANYECKHUE YKA3AHUSA

Tema 1.1 DnexkTpuyeckuii NpUBOJ
JlaGopaTopHoe 3ansitue Ne 1

HccnenoBanue IJEKTPOABUTATEIA NMOCTOAHHOIO TOKA HE3ABUCUMOT'0 B036y)KIleHI/Iﬂ

He.]'Ib: HCCJIICAOBAHUC XapAKTCPUCTUK JABUTATCIIA IMOCTOAHHOI'O TOKa HE3aBUCUMOI'O

HO6Y)KI[6HI/I$I, MMOCTPOCHUC DHEPICTUUCCKUX JUArpaMm JICKTPOABUTaTCIIA.

Boinoinus padorty, Bl Oynere:

ymembs:

-Vi1 OIPCACIIATH SJICKTPOSHCPIrETUUCCKUC ITaAPAMETPBI SJICKTPUUCCKHUX MAIIWH U allllapaToOB,
QJICKTPOTEXHUUCCKHUX yCTpOﬁCTB 1 CHCTEM,

- V7 onieHuBaTh S(I)(I)GKTI/IBHOCTL pa6OTLI QJICKTPHUYCCKOI'O U JICKTPOMEXAaHUYCCKOI'O

000opyI0BaHUS;
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MaTtepuajabHoe o0ecniedeHue: MHCTPYKIMH 10 BBITIOJIHEHUIO Pa0OTHI, TAOOPaTOPHBIN CTEH
3aganue:
1.IloBTOpUTE TEOpETHUECKMI MaTepuan 1o TeMe «MexaHMuecKue XapaKTepUCTUKHU
JBUTATENS TOCTOSIHHOTO TOKA HE3aBUCUMOTO BO30YKICHUSI.
2.CobpaTh cxemy Ui U3MEPEHUs TapaMeTPOB.
3.Paccunrarh napaMeTpsl JBUraTeNsl.
4.T1ocTpouTh MEXaHUYECKHE XapAKTEPUCTUKHU JABUTATEINS
ITopsinok BbINOJIHEHHSI PAa0OTHI:
CobOpath cxemy sl HCCIEAOBAaHUS JIBUTATENsl HE3aBHCHUMOTO BO30OyxmeHus. Cxema s
HCCIIETIOBaHMs CUCTEM IpHBeAeHa Ha pucyHke 1.1.

':E
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Pucynok 1.1. Cxema Ju1st uccneioBaHus ABUTaTENsl HE3aBUCUMOTO BO30YKICHUS

Ilepen mnpoBeaeHueM naboOpaTOPHON pabOTHl HEOOXOJMMO TPHUBECTH MOAYIH B HCXOIHOE
COCTOSIHUE:

-TIEPEBECTH MOJYJIb THPHCTOPHOTO IPeoOpa3oBaTeisi B PEXHUM PETYTUPOBAHHUS CKOPOCTH, IS
ATOT0 yCTAaHOBUTH Mepekiouarens SA2 B monoxenue «Ckopoctby», SA3 - B monoxeHue «Pyuy,
SA4 - B nonoxenne «HM», SA6 - B HUXKHEE MTOJI0KEHUE;

-IepeBeCTH MpeoOdpa3oBaTeNh YaCTOThI B PEKUM PEryIUpOBaHHs MOMeHTa. HacTpouThb
nmapaMeTpsl 3aMKHYTOTO KOHTYpa pEeryJIHpOBaHUS CKOPOCTH, 3aTeM: BriOpate meHio 1 «MeHto
ITY», B HeMm BbIOpaTh moameHto 1.7 «llpuknaouvie @ynkyuu», B HeM  BbIOpaTh  TpyHIy
napaMeTpoB «YTpaBJIeHHE MOMEHTOM», CKOHPUTYPHUPOBAThH CIIEAYIONINE apaMeTPhI:

-tss - mepexmoyenne ckopocTb/MomeHT (LI3 - mepekmioueHue 1Mo CcUrHAIyTymMOIepa
CKOpPOCTH/MOMEHT Ha JINIIEBOW TTAaHETTN MOJIYJIs ),

- trl - ucrounuk 3amanust MoMeHTa {AH - 3ajaHKe ¢ MOTCHIIMOMETPA Ha JIMIIEBON MaHEIN
MOZYJIfA);

- tsd - mepexirouenue 3naka MoMeHT {LI12 - mepekiroueHre Mo curHany TymOiepa Ha3aa Ha
JULEBOM MaHeIn MOAYIS);

- trt - ko purment 3aganus momenta (60%);

- tSt - TUIT OCTAaHOBKHU B PEKUME YIIPABICHUS MOMEHTOM (BBIOET);

- dbp - 30Ha HeuyBcTBHUTENBHOCTH + (60 ['IT);

- dbn - 30na HeuyBcTBHUTENBHOCTH - (60 ['1Y);

- tLIG - orpannuenue MmoMeHTa B reHeparopHoM pexume (100%).

Breibpate menio 1 «Menw ITH», B Hem BwIOpaTh moameHto 1.8 «Vnpaenenue npu
HeucnpasHocmsax»| B HeM BbIOpaTh Tpynmy mapamerpoB «HewcrnpaBHOCTh — JaTymkay,
CKOH(UTYPHUPOBATH CIEAYIOIIUE TApAMETPHI:
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- Sdd - koHTpoJE BpaleHus: B 00paTHOM HanpasieHnn (Her).

Breibpares mento 1 «Menrw II4», B Hem BwIOpaTh mnoamenio 1.8 «Vmpasnenue npu
HeucnpasHocmsax», B HEM BblOparb Tpymmy mapaMeTpoB  «COpoc  HEHMCHPAaBHOCTHY,
CKOH(UTYPUPOBATH CIEAYIOLIUE TapaMETPHhI:

-InH- Ha3HaveHue cOpoca HeucnpaBHocTei (ZJ4).

B pabore wuccienyroTcsi CBOMCTBA ABUTATENsl MOCTOSHHOTO TOKa, KaTaJOKHbIC TaHHBIC
KOTOPOT'O MpUBE/IeHBI B Tabnue 1.

Tabnuna 1 [lacnopTHble JaHHBIE MATMHBI TOCTOSTHHOTO TOKA

HanmenoBanue napamerpa 3HayeHue
Tun 111072
MomHocTb, KBT 0,18
HomuHnasibHOE HanpsikeHne NUTaHusl OOMOTKH sikopsi, B 220
HomuHanbHbI TOK SIKOpsi, A 1,3
HomunansHOE HanpspkeHne 0OMOTKH BO30ykieHus, B 220
HomunanbHas yacToTa BpameHus, 00/MuH 1500
HomunansHOE conpoTuBieHue sikopsi, Om 18,5
HomunansHOe conpoTHBICHNE NapauieaIbHO 00MOTKH BO30YyxaeHus, OM 820
Conporusienne o0OMOTKH sikopst R,0°C (pacuetHoe 3HaueHue), Om 6,4
Conporusienne 00MOTkH Bo30yxaenust ROB.20°C (pacuer, 3Hauenue), Om 222
Mexanunueckue norepu, APmex.anr, Bt 15

Jlns mpoBeleHHsT JaHHOM paOOThl Ha MEPCOHAIBHOM KOMIBIOTEpE [OJDKHO 3allyIl€HO
nporpammuoe odecrnieuenue DeltaProfi .

JBuratens nocrosHHoro Ttoka ([IIT) mnoakmrowaercs K MOAYNIO TUPUCTOPHOTO
npeoOpazoBarens  (TII): sxkopHas oOOMOTKa TIPHCOSAMHSECTCS K  BBIXOJaM  SIKOPHOTO
npeoOpaszoBarens mMoayns TII depe3 maTuMku TOKa M HaNpsDKEHUS CHIJIOBOIO MOJYJsl, OOMOTKa
BO30YKJIEHHsI IPUCOEIUHACTCA K BBIX0J1aM HEPETYIMPYyEeMOro UCTOYHHUKA HanpskeHUs Uog.

Brixoapl 1aTYMKOB TOKa W HanpsbkeHus, a Takxke [TYH cumoBoro Moaysis moakiiroyaroTcst K
Bxogam ADCI, ADC2 , ADC3 moayiisi BBOIa/BBIBO/IA.

ACHHXpDOHHBI  DJIEKTPOJBUTATENb, BBIIOJHSIIOLNIMNA  pOJIb  HAarpy304HOM  MAIlMHBI,
noJKiIo4aeTcss K npeoOpasoparento yactoTel IIY. IlpeoOpas3oBaresnb 4YacTOTHI 3amUTHIBAETCS
HanpspkeHneM 3x380B ot Moy nuTaHus.

EcTtecTBeHHas MexaHU4ecKasi XapaKTEPUCTHUKA IBUraTellsl IOCTOSHHOTO TOKa HE3aBUCHUMOTO
BO30YKJEHUS MPEACTaBIseT COOO0N 3aBUCUMOCTh YaCTOTHI BpPAIEHHs] OT MOMEHTa Harpy3kH IpH
HOMUHAJIbHBIX 3HAUEHUSX HaNpsOKEHUs SKOPs, TOKA BO30OYKIEHUS U OTCYTCTBHM JIOMIOJHUTEIBHOTO
COIPOTHBIIEHHUS B skopHO#t nenu: N = f(My) nmpu Uy=const, ig=const u Rs = 0.

EctecTBeHHass  nJIeKTpOMEXaHMYECKash  XapaKTEpUCTHKA  JIBUraTelld  HE3aBUCHUMOIO
BO30OYXKJEHUSI MpeIcTaBiIsieT co00il 3aBUCHUMOCTh 4YacTOThl BpallleHUs OT TOKa SKOps IHpu
HOMUHAJIBHBIX 3HAUEHHUSIX HANpsDKeHUs Ha 3aKUMaxX SKOps, TOKAa BO30YXIEHHS U OTCYTCTBUHU
JIOTIOTHUTEIBHOTO CONMpOoTUBIIeH s B 1ienu skops: N = f(l;) mpu U, = const, ig = const u Rsa = 0.

OneIT IPOBOAUTCA B CIEAYIOLIEH ITOCIEN0BATEILHOCTH:

-BKJIFOUYUTH aBTOMAaTH4eCKUH BhIKIIo9aTenb QF| Moxyrst mutanus crenaa u kontakrop KM 1
MOJTyJIsl TUTAHUS;

-BKJIFOU€HHEM KHONKK «CeTh» nmojate Hanpskenue Ha TII;

- moaTh paspemienne Ha pabory TII (TymOnep SAG) M yCTaHOBUTH HAIpsDKEHUE HA SKOPE
200B;

- BBIOpaB HEOO0XOAMMOE HalpaBiIeHUE BpAIICHUS ACHUHXPOHHOTO JIBUTATElNs, 3a/1aBaTh
norenuromeTpom RPI moaynst ITH momeHT Harpy3ku. [Ipu CHATUYM OMBITa CIEAUTH 32 TOKOM SIKOPS
JIIT. OH He 1oykeH NpeBbIIaTh HOMMHAIBHOTO 3HAUEHUS;
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-B IpoHecce NMpOBCACHUSA OIIbITa H€06XO,Z[I/IMO CHATH TOYKY XOJIOCTOI'0 XOJa U HECKOJIbKO

TOYEK JIBUTATEIILHOTO pexumMa. JIaHHBIE OIbITa 3aHECTH B TaOIuUIE 2.
Tabauua 2

n, 06/MuH

I, A

U, B

P,, Bt

AP>ns, Bt

APyx, BT

PB, Bt

n

o, l/c

M,;, Hm

Ilocme MMPOBCACHUA OIlblITa YCTAHOBUTH BCC IMEPCKIIOYATCIN MOI{y.HGfI B HCXOJHOC

COCTOSAHHUC, BBIKIIFOYUTL KOHTAKTOP KM1 MOAYJI IMUTAHUS U aBTOMAaTHYCSCKHI BBIKJIIOYATEIh QFl
MOAYJIA IMUTAHUA CTCHAA.

PacueTHble JaHHBIE.

Mo1HoCTh, NOABOANMAs K JABUIraTeN0, BT:

ITotepu B sixopnoit nenu JAIIT, Bt:
APoanst = I,IZ' Rs
rae Rst —conpoTuBieHue SIKOPHOM 1emnu, cM. Tadbmuiry 1, Om:
MomHoOCTh Ha Bajy JIBUTraTEN:
P,= P, — AP>na — APmex.anr

rae - APmex.int - MexaHM4ecKue oTepu JBUTATENs, cM. Tabnuiry 1, BT:
Koaddunment nonesnoro necTBus A1 IBUTaTEILHOTO PEKUMA:
n="Py/ Py

Yacrora BpallleHus aBurarens, 1/c:
o= n/30

e N - CKOPOCTh BpalllCHU 3JICKTPOABUTATEIIA, O6/MI/IH;

MowmeHnT Ha Baity asurarens, Hm:
M; =P,/ ®

[To npmanHBIM  TaOAUIBI 2  TOCTPOUTH  MEXAaHMUYECKYIO,  DIIEKTPOMEXaHHUYECKYIO

XapaKTEePUCTHKH, a Takke 3aBucuMocTh 1 = f(My), n = (1)

KoHTposabHbIe BONPOCHI:

1

2.
3.
4.

Kak n3menuts Hanpasienue Bpamenns JI1T?

[Touemy y JIIT Bo3pacTaeT TOK SIKOpsl IPU YBEINYEHUH HArpy3KH Ha €ro Bayly?

[Touemy npu yMeHblIEHUH TOKa BO30yxaeHus yactota BpauieHus JAIIT Bozpacraer?
Kak nomkeH U3MEHATHCS TOK SIKOps IPU YMEHBILIEHUH TOKa BO30YKJIEHHS ¥ IOCTOSTHHOM
MOMEHTE CONPOTHUBIICHHUS Ha BaJly IBUraTesns?
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5. Kak u3mMeHUTCs BUI MEXaHUUYECKOM XapaKTEpUCTUKU ABUTATENs], €CIIM BBECTH B LIEIIb KOPSI
n00aBOYHOE CONpOTHBICHUE S 517
6. HapucoBaTh npuOIM3UTENBHBII BU SHEPTETUYECKHUI JHArpaMMBbl B TOYKE KOPOTKOTO
3aMbIKaHUs (MOMEHTHOTO TOPMO3a).
®opma npeacTaBiaeHUs pe3yJbTaTa: OTUET O MPOJICIAHHON paboTe
Kpurepun oneHku:
«5» (OTIMYHO): BBIMOJIHEHBI BCE 33JaHUs JIAOOPAaTOPHOU pabOThI, CTYJEHT YEeTKO U 0e3 omHnboK
OTBETHUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.
«4» (XOpoIIOo): BBITIOJHEHBI BCE 3a/aHUs JIA0OpaTOPHOW pabOTHI; CTYIEHT OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMH.
«3» (yIOBIIETBOPHUTEIHHO): BBINIOJIHEHBI BCE 3a/JaHUS JIaOOpaTOpHOW pabOThl C 3aMEYaHUSIMU;
CTYJIEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEYAHUSIMU.
«2» (HE 3a4TE€HO0): CTYJACHT HE BBITIOJHWJ WU BBIMOJTHWI HEMPABHILHO 3aJaHUs JIaOOpaTOpPHOU
paboThl; CTYIEHT OTBETUJ HAa KOHTPOJBHBIE BONPOCHI C OUIMOKaMH WJIM HE OTBETHJ Ha
KOHTPOJIbHBIE BOIIPOCHI.

Tema 1.1 DnekTpuuyeckunii NpuBoJ
JlaGopaTopHoe 3ansitue Ne 2
HccnenoBanue TOpMO3HBIX PeKMMOB PadoOThI ABUTATEJIsI IOCTOSIHHOTO TOKA
HE3aBHCHMOI'0 BO30Y:KIeHUA

Heab: VccrnenoBaHnue XapakTEpUCTUK JABHUraTess IIOCTOSIHHONO TOKAa HE3aBUCUMOTO
BO30YKJIEHHsI B TOPMO3HBIX pEXHMax pabOThl, IOCTPOEHUE HSHEPreTUUYECKUX JHarpamMm
AJIEKTPOABHUTATENS B 3TUX PEKUMAX.

Brinosinus padorty, Bl Oynere:

ymembp:
- V1 omnpenensaTs 3JIEKTPO3HEPreTHUECKUE IapaMeTphbl 3JEKTPUYECKUX MAIIMH U anlaparos,
AIIEKTPOTEXHUIECKUX YCTPOUCTB M CUCTEM;
- V7 onenuBath 3(QQGEKTUBHOCTh pabOThl DJIEKTPUYECKOTO U 3JIEKTPOMEXaHHUYECKOIro
o0opyI0BaHUs;

MatepuajbHoe obecnieyeHue:
WNHcTpyKuny o BHIOIHEHUIO Pa0OThI, TAOOPaTOPHBIN CTEH]T

3aganue:

1.IIoBTOpUTE TEOPETUUECKHUI MaTEPHAIL.

2.CobpaTh cxemy Julsd U3MEpEHUs TapaMeTPOB.

3.Paccunrarh mapameTpsl JBUTATENS.

4.TTocTpouTh MEXaHUYECKHE XaPAKTEPUCTUKH JBUTATEIIS

ITopsinok BbINoJIHeHUs padoThI:

[lepen npoBeaenuneM i1abopaTopHOil pabOTEl HEOOXOIUMO MPUBECTH MOJYJIHM B MCXOJHOE
COCTOSIHHE:

-IepeBecTH MOAYJIb TUPUCTOPHOTO MpeolOpa3oBaTelisi B PEXHUM PEryJIHpPOBaHUSI CKOPOCTH,
JUIsL 3TOTO YCTAaHOBUTH MepekmouaTens SA2 B nosnoxeHue «Ckopoctb», SA3 -B nonoxenue «Pyuy,
SA4 - B nonoxkerune «HM»y», SA6 - B HI)KHEE MTOJI0KEHHE,

-[IepeBECTH Ipeodpa3oBaTeNb YacTOThl B PEKUM DPEryIMpOBaHUS MOMeHTa. Hactpoutsb
napaMeTpbl 3aMKHYTOTO KOHTypa pEeryjJupoBaHUs CKOPOCTH, 3areM: BpiOpath MeHio 1 «MeHio
ITY», B HeMm BbIOpaTh monmeHto 1.7 «llpuknaouvie @ynkyuu», B~ HeM  BBIOpaTh  TpYHILY
napaMeTpoB «YIpaBlI€eHHE MOMEHTOM», CKOHQHUIYpUPOBATh CIENYIOIINE TapaMeTPhl:

-tss - mepexmoueHue ckopoctb/MoMeHT (LI3 - mepekitoueHue 1Mo CUTHATYTyMOIepa
CKOPOCTH/MOMEHT Ha JIMIIEBOM MMaHeTN MOIYJIs);
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- trl - ucrounuk 3amaHusi MOMeHTa {AH - 3amaHKe C MOTCHIIMOMETPA Ha JIMIIEBOM MaHEIH
MOMYJIs);

- tsd - mepekitouenue 3Haka MoMeHT {LI2 - mepekitodeHue mo curnany TymOiepa Ha3aa Ha
JUIEBOM MaHeIn MOAYIIS);

- trt - ko urment 3ananus momenta (60%);

- tSt - TUTT OCTAaHOBKY B PEXHMME YIIPaBIECHUS MOMEHTOM (BbIOET);

- dbp - 30na HeuyBcTBHUTENBHOCTH + (60 ['1D);

- dbn - 30na HeuyBcTBHTENBHOCTH - (60 I'IY);

- tLIG - orpannuenue MmoMeHTa B reHeparopHoM pexume (100%).

Breiopare mento 1 «Menrw II9», B Hem BwIOpaTh mnoameHio 1.8 «Vmpasnenue npu
HeucnpasHocmsAx»| B HeM BbIOpaTh Tpynmy mapamerpoB  «HewcnpaBHOCTh — JaTymKkay,
CKOH(UTYPUPOBATH CIEAYIOLIUE TapaMETPHhI:

- Sdd - koHTpoJE BpaleHus: B 00patHoM HanpasieHnun (Her).

Breiopare mento 1 «Menrw II9», B Hem BwIOpaTh mnoameHio 1.8 «Vmpasnenue npu
HeucnpasHocmsAx»y, B HEM BbIOpaTh rpymmy mnapameTpoB  «COpoC  HEHUCHPaBHOCTH»,
CKOH(UTYPUPOBATH CIAEAYIOLIUE TApaAMETPHI:

-InH- Ha3Hauenue cOpoca HeucnpaBHocTei (ZJ4).

- nepeBecTH nepekiarodarenb SA1 MJIC1 B nonoxxenue «O».

B pabote wuccrnenyrorcsi CBOWCTBA ABUraTelNsl MOCTOSTHHOTO TOKA, KaTAJIOKHBIC TaHHBIC
KOTOPOTO MpHUBEeHBI B TabmuIe 1.

Tabnuma 1 [lacmopTHBIE TaHHBIC MANTMHBI TOCTOSTHHOT'O TOKA

HanmenoBanue napamerpa 3HayeHne

Tun 11J1072
MortrHocTs, KBT 0,18
HomuHanpHOE HanpsDKEHUE MUTaHUS OOMOTKH SIKOpsi, B 220
HomuHanbHBII TOK sIKOPSI, A 1,3
HomunanpHOeTranpsikenne 0OMOTKH BO30yxaeHus, B 220
HomunanpHas yactora BpaiieHus, 00/MUH 1500
HomunanbHoe conpoTtusienue skopsi, Om 18,5
HoMuHasibHOE CONPOTUBIIEHUE NMapauIeNbHON 0OMOTKH BO30YyxaeHus,, OM 820

Cxema 17151 MiccnieIoBaHUsl CUCTEMBI IIpHUBEIeHA Ha pucyHke 1.

PI/ICYHOK 1.1. Cxema I UCCIICOOBAaHUA ABUIaTCIIsd HE3aBUCUMOI'O BO36y)KIlCHI/I$I
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Jlnst mpoBeieHusI JaHHOI paboThI Ha IEPCOHATBHOM KOMIBIOTEPE JIOJIKHO 3aIYyIIEHO MPOTrPaMMHOE
obecrieuenne DeltaProfi .

Jpuratens mnoctossuHoro Toka (HAIIT) mnoaxmrowaeTcss K MOIYNIO  THPUCTOPHOTO
npeodpazoBarenss  (TII): skopHas oOMOTKa TPHUCOEAMHSIETCA K  BBIXOJaM  SIKOPHOTO
npeoOpazoBarenss moxyis TII uwepe3 comporuBnenue moxynss MJIAC! u garyuku TOoKa U
HampsDKEHUsS  CHJIOBOTO  MOJYJsl, OOMOTKa BO30OYXKIEHHUS TPUCOCTUHSETCS K  BBIXOJaM
HEpEeryJupyeMoro UCTOUHHKaA HarnpspkeHust UgB.

BoIxonbl JaTUMKOB TOKA U HamnpsbkeHus, a Takxe [[YH cunoBoro Mmoayns nogkiroyaroTes K
Bxogam ADCI, ADC2 , ADC3 moaysist BBOa/BBIBOIA.

ACHHXPOHHBIA  JJIEKTPOJBUTATENb, BBIIOJHSIOUIMNA  pOJIb  HAarpy304YHOM  MAIlIMHBI,
MOJKII04aeTcst K mpeoOpaszoBatento dacToTsl [IY. IlpeoOpa3oBaTens 4YacTOTHI 3alMTHIBACTCS
HanpspkeHueM 3x380B oT moaysst nuTaHus.

1 Pexynepamuenoe mopmoxcenue JIIT

PekynepatuBHOe TOPMOXKEHHE BUTATENSl IMOCTOSHHOTO TOKa MpECTaBIIIEeT cOO0i crocod
TOPMOXEHHUS, TP KOTOPOM SHEPrHsi TOPMOXKEHHUS OTAAeTCsl 0OpaTHO B MCTOYHHUK NUTaHHA. B
JAHHOM Cllydae B KadecTBe HCTOYHMKA MUTAHMS BBICTYMAET THUPUCTOPHBIA MpeoOpa3zoBaTelb,
KOTOPBIN OTAAET PEKYNIEPUPOBAHHYIO JHEPTHIO B CETh.

PekynepatuBHOE TOpPMOXKEHHE BO3MOXHO TOJBKO B Cllydae, KOrJa 4acToTa BpalLEHUS
JBUTATENsl NPEBOCXOAUT YaCTOTY BpalleHUs Ha XonoctoM xony. Ilpum stom DOJIC nBurarens
okasbiBaeTcst Oonbine DJIC ncTouHmKa.

OneIT IPOBOAUTCS B CIENYIOIIEH [TOCIIE0BATEILHOCTH:

-BKJIIOYCHHEM aBTOMaTU4eckoro BoikiItouatTens QF | momyns nutanus creHna U KOHTaKTopa
KM1 monyns nutanus noaath HapsbKEHUE HA HEOOXOAMMBIE 3JIEMEHTHI CTEH/I;

- mepeBectu nepekiaoyareab SA1 M/IC1 B nmonoxenue «0y;

- BKJIIOUUTh KHONKY «CeTb» Monyins TII;

- monaB pazpemieHue Ha paboty TII, ycTaHOBUTH BBIXOJHOE HAIpPsDKEHHWE HA YpPOBHE
0,6...0,8 0T HOMHUHAJILHOI'O 3HAYEHHUSI,;

- BIOpaB HEOOXOIMMOE HAIpaBJIeHHUE BPAIIEHUS aCHHXPOHHOTO 3JIEKTPO/IBUTATENS, 33/1aTh
MOMEHT Harpy3ku ¢ nomompbr noreHunuomerpa moxayns IIY. Ecmm wacrora Bpamenus JIIT
YMEHBIIACTCSI, M3MEHHUTH HanpasieHue Bpamienus [T4 (SA2 monyns [14);

-YBEJIMYMBasi MOMEHT, CHATh HECKOJIbKO Touek B pexume pexynepauuu IIT, dpuxcupys
HE00XO0/IMMbIE BEJIMYMHBI B Ta0. 2.

Pexomennyercs 3apukcrupoBarh Takxke TOuky xojoctoro xonaa JAIIT u Touky mepexona B
TEHEPATOPHBINA PEKUM. B X0/1€ BBIITOJIHEHUS OMBITA BAKHO YYUTHIBATh 3HAKU BEJIMYHH.

Tabnuna 2

LA

U,,B

IB, A

N, 06/MuH
o, 1/c
P4, BT
AP»smg, BT
APy, BT
P;, BT
M, Hm

M

PacueTHbIE NaHHBIE
MoIiHOoCTb, TTIOABOAMMAS K IBUTATEN0, BT:
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[Torepu B sixopuo# uenu JIIIT, Bt:
APoanst = I,lz- Rs
rae Rs —conpoTuBiaeHue SKOpHOM 1enu, cM. Tadmmiy 1, Om:

DneKTpuuecKrue NoTepu B 0OMOTKe BO30ykaeHus, BT:

AP»aiB = IBZ- Rs
MommHoCTh Ha Bajly JIBUTraTENs:
P.= P, — AP»mus - AP>1B — APmex.anT

rae - APMex.quT - MeXaHM4YeCKre OTepPH IBUTATENs, CM. Tabnuity 1, BT:
Koaddurment nosne3sHoro necTBus A1 IBUTaTEILHOTO PEKUMA:

n="P,/ P,
YacTtora BparieHus asuratens, 1/c:

o =7 n/30

rze N - CKOpOCTh BpAILLEHUsI AIEKTPOBUTaTeNIsA, 00/MUH;
MowmeHT pa3BuBaeMblii aBurarenem, Hwm:
M, =k I,

KD = (U; - Iy Ra)/ oy

TopmokeHHEe TPOTUBOBKIIOUYEHUEM 3JICKTPOJIBUTATEINS MPEICTABIISIET COOONH TOPMOKECHHE,
IIPU KOTOPOM 3JIEKTPOJBUIATENIb BPAIA€TCsl B CTOPOHY, IIPOTUBOIOJIOKHYIO 3aJaHHOM. JlaHHBIN
BUJ TOPMOXXEHHUS BCTPEYACTCS TNPEUMYIIECTBEHHO NpPHU HArpy3kax ¢ aKTUBHBIM MOMEHTOM
COIIPOTHBIICHHUSL.

Jist CHATHS XapaKTEPUCTHK JIEKTPOABUTATENS B PEKUME IPOTHBOBKITIOYECHUST HEOOX0IUMO
BBECTH B SAKOPHYIO LIeNb J0OABOYHOE CONMPOTHBIIEHUE JJIS1 YMEHBIIEHUS KECTKOCTH MEXaHHUYECKON
xapakrepuctuku. JlanHoe conpoTuBieHue nepekmodarenem SA1 MICI.

OmnbIT IPOBOAUTCS B CIEYIOLIEH MOCIe10BaTEIbHOCTH:

-BKJIFOUEHHEM aBTOMAaTH4ecKOro BeIkItouarens QF | Momysst mutanus crenaa v KOHTaKTopa
QF2 Monyns nuTaHUs 1MOAATh HANPSDKEHUE HA CTEHT,

-peBapUTEIbHO YCTAaHOBHUB J00aBOYHOE compoTuBieHue B uenu sikops AIIT, BkatouuTsh
TII (kaomka «CeTb»);

- mojaB paspenienue Ha padoty TII (SA6), ycranoBuTh uactoty Bpamenus AI1T Ha ypoBHe
350...400 06/muH;

- Paspemuts padory ITH (SALl) u , 3amaB nepeximodareneM SA2 MOIyJsl HalpaBliCHHE
BpAILEHUs] ACHHXPOHHOT'O IBUraTeNsl , U3MEHITh MOMEHT Harpy3ku noteHuuomerpom RP1 moayns;

- IJJAaBHO M3MEHsSs Harpy3Ky , CHATh MeXaHW4ecKyr xapakrepuctuky [IIT, mpu stom
3a(uKCHpPOBaTh TOYKY KopoTkoro 3ambikanusi (U,> 0, MB> 0, ©=0), a Takke HECKOJIBKO TOYEK
peKruMa MPOTUBOBKIIIOUEHMS. JlaHHBIC 3aHECTH B TaOIHILY 3.

Tabmuma 3.
Rmo6
Urn, B
U,,B
l1,A
I, A
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N, 06/MuH
o, 1/c
P, Bt
Pga, Bt
APsns1, BT
APy, BT
AP o5, BT
Ps, Bt

M, Hm

N

ITocae IMPOBCACHUS OIIbITA HGO6XOI[I/IMO YCTaAaHOBUTH BCC IICPCKIIIOYATCIIN MOII}’JIGI\/JI B HCXOAHOC
COCTOsHHC.

PacueTHbIEe naHHBIE
[ToTepu B 106aBOYHOM CONPOTHUBIICHUH, BT:

2
API[OB = ISI : RII06
3. ﬂuHaMulleCKoe mopmooricenue

I[I/IHaMI/ItIeCKOC TOPMOKCHHEC ITPUMCHACTCA JIA TOYHOU OCTAaHOBKH JABUTATCIIA TOCTOSIHHOT'O
TOKAa W 3aKJIIOYaeTCs B 3aKOPAaYMBAHWU SIKOPDHOM IEMHM DJICKTPOJABHUIaTeIsl Ha aKTUBHOE
compoTuBiieHHe. Takoi crmocod TOPMOXKEHHS AeTaeT BO3MOXHBIM OCTAHOBKY ABHraTelNsl MPHU
HYJICBOW CKOPOCTH, B OTJINYHE OT TOPMOXKCHHUS MPOTHBOBKIIIOYCHUEM, ITPU KOTOPOM HEOOXOTUMO
UMETh YCTPOHCTBO, KOHTPOJIMPYIOIIEE TEKYIIYIO CKOPOCTh BPALICHUS.

JInist CHATHUSL XapaKTEPUCTHK B PEKUME JUHAMHUYECKOTO TOPMOKEHHUSI HEOOX0JMMO coOpaTth
cxemy, oKa3aHHyIo Ha puc. 3.2.

SlkopHasi 1Uenb JBUTATENs IMOCTOSHHOTO TOKa TOAKIIOYAeTCss Ha  J00aBOYHBIC
conpotusiienus moayinst MJIC1 depe3 maTuuMku TOKA W HAMPSHKEHUS] MOAYIS CUIIOBOTO. Bhixomas
JATYMKOB TOKA U HAIpPsDKEHUs, a TaKkke BbIX0oA Aarunka ckopoctu ([IC) moaximroyaroTcst Ha BXOIbI
ADC1, ADC2, ADC3 moayiist BBOJa/BBIBOJIA.

OOMoTKa BO3OYXKICHHS JBUraTells TMOCTOSHHOTO TOKa TMOJKIIOYaeTcs K  BBIXOIY
HEPECTYIUPYEMOTI'0 HAIPSIKECHUA IMOCTOAHHOTO TOKA MOAYJIA ITATaHUSA.

ACHHXpDOHHBI  DJIEKTPOJBUTATENb, BBIIOJHIIOLNIUNA  pOJIb  HAarpy304HOM  MAIlIMHBI,

noJKIo4aeTcst K npeoOpaszoBatento yacToTel [IY. IlpeoOpa3oBaTens 4acTOTHl 3amUTHIBAETCS
HanpspkeHneM 3x380B ot Moy muTaHus.
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Pucynox 1.2. Cxema 1151 mpOBEICHUS OTbITa TMHAMHYECKOTO TOPMOXKCHHS

MAC1

2 0O @ >

O o >

z

OMnBIT NPOBOAUTCS B CIEAYIONIEH MTOCIIEI0BATEILHOCTH:

MPEBAPUTEIILHO YCTAaHOBUTH J100aBOUHOE compoTuBiieHHe B 1ernu sikops JAIIT mo
YKa3aHHUIO TPEroiaBaTeris;
-BKJIFOUEHHEM aBTOMAaTH4ecKoro Boikitouaresss QF | Momxysst muranus creHaa u KOHTaKTopa

QF2 Monynst muTaHUs 1MOIATh HANIPSDKEHUE HA CTEHT,

- paspemuth padory ITY (SAl) u, 3amaB mepeximovatesnieM SA2 MOy HalpaBiICHHE
BpAIICHUs aCHHXPOHHOTO JIBUTATEIISI, U3MEHITh MOMEHT HAarpy3ku nmoteHnuoMmerpom RP1 Momyss;
- IUIaBHO 33J1aBasi HArPYy3Ky, CHATh MEXaHHUECKYH0 xapakrepuctuky JI1T.

- Jlannbie 3aHecTH B Tabnuiy 4

Tabauua 4

Rmo6

U,.B

Ia1,A

IB, A

N, 06/MuH

o, 1/c

Pga, Bt

AP»aag, BT

APy, BT

AP 05, BT

PB,BT

M, Hm

Ilocne mnpoBeneHus oOmnbITa YCTAaHOBUTH BCE IIEPEKIIOYATENIM MOAYJIEH B MCXOIHOE
COCTOSIHUE, BBIKITFOUNTHh KOHTakTOp KM1 Momyns mutaHusi 1 aBToMaTndeckuii Beikitoyarenb QF1
MOZYJISl IUTAaHUs CTEH]IA.

Konmponwsuwvie 6onpocwi

1.Kak n3meHuTh HanpasieHue Bpamienus JI1T?

2.ITouemy y AIIT BO3pacTaer TOK SKOPS MPH yBEITMUSHUH HATPY3KH HA €TO Bay?
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3.Ilouemy npu yMeHbIIEHUH TOKa BO30YyxieHus yactoTa BpameHus 11T Bo3pacTaer?

4 TTpu xakux Bumax TopmoxeHus nousitue KI1J[ nenpumenumo? IMouemy?

5.HazoBute TpeOoBaHMS K MCTOUYHUKY IIOCTOSHHOTO HANpsDKCHUS Ui peau3aliu
PEKYIIepaTUBHOI'O TOPMOKEHHS.

6.B yem oTIMUMS AMHAMUYECKOTO TOPMOXKEHUS OT TOPMOYKEHUS IIPOTUBOBKIIOUEHUEM?

7.HapucoBatb (KaueCTBEHHO) SHEPreTHUYECKHE AMArpaMMBbl JIJIsl BCEX BHIOB TOPMOXKEHUS U
XapaKTEepPHBIX TOYEK: MOMEHTHOT'O TOPMO3a (KOPOTKOT'O 3aMbIKaHMs), TOUKU UEATIBHOTO XOJIOCTOrO
xo/a.
®opma npeacTaBiaeHUs pe3yJbTaTa: OTUET O MPOJICIaHHON paboTe
Kpurepun oneHku:
«5» (OTIAMYHO): BBHINIOJIHEHBI BCE 3aJaHUs TaOOpaTOPHON pabOoThI, CTYIEHT YETKO U 0e3 OmuOoK
OTBETHUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.
«4» (XOpoIIOo): BBITIOJHEHBI BCE 3a/aHUs JIA0OpaTOPHOW palOTHI; CTYIEHT OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMH.
«3» (yIOBIIETBOPHUTEIBHHO): BBINIOJIHEHBI BCE 3a/JaHUs JIaOOpPaTOpHOW pabOTHl C 3aMEYaHUSIMU;
CTYJIEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEYAHUSIMHU.
«2» (He 3a4TE€HO0): CTYJEHT HE BBIIOJHWJ WM BBINOJIHWI HENPAaBUIBHO 3aJaHMsl J1abopaTOpHOU
paboThl; CTYIEHT OTBETUJ HA KOHTPOJBHBIE BONPOCHI C OLIMOKaMH WJIM HE OTBETHJ Ha
KOHTPOJIbHBIE BOIIPOCHI.

JlabopaTopHoe 3ansitue Ne 3
HccnenoBanue aCHHXPOHHOIO ABHIaTeJIsl ¢ KOPOTKO3AMKHYTBIM POTOPOM.
Heas: MccnenoBanye XapakTepUCTUK ACHHXPOHHOTO 3JIEKTPOABUTATEIIS

Boinosinus padorty, Bel Oynere:

ymems:
VY1 onpenensiTh 3ICKTPOIHEPTCTHUECKUE TTapaMETPhI JIEKTPUICSCKUX MAIIIWH U alliapaTos,
ANEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;
- V7 onienuBath 3 PEKTUBHOCTD PAOOTHI JIEKTPUUECKOTO U FJIEKTPOMEXAHUUECKOTO
000pynOBaHUs;

MarepuajnbHoe o0ecnieyeHue:
WHCcTpyKIIMY 110 BHIIOTTHEHUIO PaOOTHI,

3ananue:

1. [ToBTOPUTH TEOPETUYECKUI MaTEepHUAIL.

2. Cobpatb cxeMy JUIsl ©”3MEPEHHUsI TapaMeTPOB.

3.Paccunrarh mapamMeTpsl ABUTATES.

4.TTocTpouTh  MEXAaHWYECKHE  XApPaKTePUCTHKH  ACHHXPOHHOTO  JBHUTATelsl  C

KOPOTKO3aMKHYTBIM POTOPOM

IMopsinok BBINOJTHEHHS PA0OTHI:
Ilepen mpoBeraeHHeM nabOpaTOpHONW pPAaOOTHI HEOOXOAMMO TPHUBECTH MOJYIM B HUCXOIHOE
COCTOSTHUE:

-niepekioyarens «CeThy MOyIIs THPUCTOPHOTO peoOpa3oBaTels MePeBECTH B HIKHEE
MOJIOKEeHHE, TiepekitouaTesib SA3 - B monoxkenue «Pyu», SA4 - B monoxenne «HM», SA6
«Pa3pemieHue» - B HIKHEE TIOJIOKEHUE.

TupucropHslii npeoOpa3oBaTenb NpPeACTaBIsIeT COO00M OIHOGA3HBIN JIBYXKOMITJIEKTHBIH
npeoOpas3oBareib C pa3felbHBIM YIpaBlIeHHEM KoMIUIeKTamu. [IpeoOpa3oBarens CIYyXHUT IS
VIIPaBIICHUS JIEKTPOJIBUTATENIEM TIOCTOSTHHOTO TOKa HE3aBUCUMOTO BO30YKICHUS.

Monyne  TUPHCTOPHOTO  TIpeoOpazoBaTeNss  COACPKHUT  BBIXOJBI  YIIPABISEMOTO
peoOpazoBarTes sl MUTAaHUS OOMOTKH SIKOPSI M BBIXOJIBI HEYITPABIIIEMOTO TpeoOpa3oBaTeIsl s
MUTaHUS OOMOTKH BO30YKIEHUSI.
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Ha nuneByio naHenb BHIHECEHBI:

-kHomKa «CeTh» Mmojiaun HanpspkeHus 3iekrTponutanus Ha TII;

-niepexiitoyarenb SAL, KOTOPBIN CITYKUT JUIs EPEKITI0UYEHUS TapaMeTpa, 3HaueHue

KOTOPOTr0 OTOOpa)kaeTcsi Ha CBETOAMOJHOM HMHJMKATOPE «HANpPsKEHHE / TOK SKOps / TOK
BO30YXKICHUSY;

-TymO5ep SA2 - BEIOOp pexkuma peryaupoBadus «CkopocT/MoOMEHTY;

-rym0nep SA3 - BeIOOp pexkuma yrpasieHus «Pyd/ABT». B monoxxeHun «ABT» yIpaBiieHHE
OCYILECTBIISICTCA C MOMOIIbIO BHEIIHEr0 BXOJHOIO CHTHAJA, CUTHaN mnojaercs Ha kiaemmy XI,
BHYTPEHHHE CBSI3U IpeoOpa3oBareisi HE pa3MbIKatoTca. B monoxkenum «Pyuy» mojada curiana
yIpaBJIeHUs OCyLIecTBIsAeTCs ¢ noTeHuuomerpa RP1 moayss;

-tym0Onep SA4 - BeIOOp pexxkuma pabotsl «[I/HM». B pexume «HM» (marpyzounas
MallliHa) OOpaTHBIE CBA3M IO CKOPOCTH MJIM MOMEHTY IOJAKJIIOYAKTCS aBTOMAaTHUYECKH, HUX
MEPEKITFOUYCHNE OCYIIECTBIIIETCSl ¢ TToMoIIbio Tymbnepa SA2. B pexume «I1» (mpeobpazoBaTeib)
BCE BHYTPEHHHE OOpaTHbIE CBS3M IpeoOpa3zoBaTessl pa3MbIKalOTCA, M AHAJIOrOBBIM CUTHAN ¢
kiemMbl XI Moamyns moctymaer HemocpencTBeHHO Ha Bxon CHU®Y mpeoOpaszoBatens. Bribop
pekuma paboThl CUTHAJIM3UPYETCSl COOTBETCTBYIOLIMMHU CBETO AMOAMU;

-TymOsep SAS, KOTOPBI OCYIIECTBIISIET BHIOOP HANIPABJICHUS BPALICHHUS;

-TymOnep SA6 «PazpelieHre», KOTOPBIN ypasiisieT Mojjaueil ynpaBisolX UMITyJIbCOB Ha
TUPHUCTOPBL;

-notreHuuomerp RPI, koTopbiii oOecnieuuBaer ycTaBKy 3aJjaHus, B COOTBETCTBUU C
MOJIOKEHHEM TyMOJepa SA2, o HaNpsHKEHUIO SIKOPS HITK 10 MOMEHTY;,

- kieMMmbl Uy, T@peaHa3sHaueHHble s HOJAYd  PEryJIUPYEeMOro  BBIIPSIMIIEHHOI'O
HaNpsDKEHUS Ha 0OMOTKY SIKOpS IBUTATENIS IIOCTOSTHHOTO TOKA;

- k1eMMbl Uy, TpenHa3HaueHHbIE Ui [OJA4d  HEPEeryJupyeMOro BbIIPSMIIEHHOTO
HaNpsDKCHUS Ha 0OMOTKY BO30Y)KICHHS JBUTATENS TIOCTOSHHOTO TOKA;

- natuuku Toka ([T) u nanpspkenus ([IH) npennazHaueHHble JUIs KOMMYTAllMM BHELIHUX
00paTHBIX CBS3EH C TTOMOIIBIO AHATOTOBBIX PETYIISTOPOB.

Moaynas TII umeer HMHIUKATOp, HAa KOTOPBIA BBIBOAATCS 3HAUYEHHUS €r0 BBIXOJHOIO
HaNPSDKCHUS, TOKA SIKOPST ¥ BO30YKICHHSL.

Wupukanus pexuMa paboThl mHpeoOpas3oBaTens cOAepXUT 4 cBeroaumona («3ammuray,
«Paboray, «Moct A» u «Moct B»).

IIpu pabote B pexxume HM (Harpy3ouHass mamumHa) rnpeoOpa3oBarenb paboTaeT B JABYX
OCHOBHBIX pexxkumax (puc. b.2):

- PerylIupoBaHUe CKOPOCTH;

- peryiImpoBaHUE MOMEHTA.

B pexume peryampoBaHus CKOPOCTH JIBUTaTeNNb pabOTaeT Ha TOPU3OHTAIBHOM
MEXaHUYECKOH XapaKTEPUCTHKE, a B pEKUME PETyINPOBaHUS MOMEHTA - Ha BEPTUKAIBHOM.

Pe:xum peryJMpoBaHusi CKOPOCTH:

Jst paGoThl IpeoOpa3zoBatTessi B peKUME PETyIUPOBAHUS CKOPOCTH HEOOXOIUMO:

- TymOsep SA2 ycTaHOBUTH B oJI0keHHE «CKOPOCThY;

- noteHoMeTpoM RP| mpou3BoauTh peryinupoBaHue CKOPOCTH ABUTATENSL.

Pe:kxum peryMpoBaHusi MOMEHTA:

Jlist paboThI IpeoOpa3oBaTelisi B peXKUME PeryTHPOBaHUS MOMEHTA HEOOXOIUMO:

- TymOnep SA2 ycTaHOBUTH B MOJIOKeHHE «MOMEHTY;

- noteHomerpoM RPI perynupoBate MOMEHT, pa3BUBAaEMbIi JBUTATEIEM.
-nepexiitoyarenb SA1 Moayns 106aBOYHBIX cOpoTUBIEHUH Nel ycTaHOBUTH B mosioskeHHe «0».

B pabore wmcciemyroTcs CBOWCTBA ACHHXPOHHOTO JBUTATEINS, KaTaJOXKHBIE TaHHBIE KOTOPOTO
NpUBEJCHBI B Tabmue 1.
Tabmuua 1.
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HaunmenoBanue napamerpa 3HayeHue
Tun AlP63B4
MomHocTh, BT 370
HomuHanbpHOE HanpsbKeHHe nmuTanus 0OMoTku cratopa, Y/A, B 380/220
HomunanbHas yactoTa BpameHusi, 00/MuH 1310
HomunaneHsiii Tok (asel cratopa, Y/A, A 1,18/2,04
COS cp 0,7
Yuco map moirocoB 2
Homunanesubei MoMeHT, H M 1,4
AKTHBHOE COIIPOTUBIIEHUE cTaTopa I1,0M 19
Mexanudeckue notepu, Pyex All, BT 15

Jlnist mpoBenieHus paboThI Ha TIEPCOHATBHOM KOMIIBIOTEPE TOJHKHO OBITH 3aIyIICHO POTrPaMMHOE
obecrnieuenne DeltaProfi u BeiOpana cooTBeTcTBYIOIIAs TabopaTopHast pabora. Cxema st
WCCIICIOBaHMSI IIPEJICTaBIICHA HA PUCYHKE 1.

- ———1ADC2
3= ADCY ——0 ]
M w1 T
A A Al :.QT :E{_\_}lﬂb—y ——
o B B =2 ‘k\_‘ x55 G; >>
Co—t-e& C1 e .\__1 gxcﬁ }-"'\;’1
Np—o-qN ‘
Tﬁ el —~
X4e 8 A) —
X5 il
M2 ) =)
LM (,_/ T
XB p———— ] ‘ l
) e —
v | ADCA

PI/ICYHOK 1 - Cxema AJI1 UCCIICIOBAHUA ACUHXPOHHOT'O ABUTaTCIIA

ACHHXpOHHBIN JBUTATENb, UCCIEAYEMbI B JaHHON paboTe, MOJKIIOYAETCs K BBIXOAAM
3x380B mMoayss nuTaHUs Yyepe3 U3MEPUTENb MOIHOCTU U PETYIUPYEMBbIE COPOTUBIIEHUS MOIYJIS
N00aBOYHBIX COMPOTUBIEHUH Nel.

JlaTuuku TOKa M HaNpsHKEHHWs] CHJIOBOTO MOJYJS MOJKIIOYAIOTCS B CTAaTOPHYIO LEMb
acunxponHoro asurarens. Beixoasr AT, JIH u ITYH Monyiis cuiaoBOro moAkIrOYaAOTCA K BXOJAaM
ADC1, ADC2 u ADC3 moxyns BBoJa/BbIBOIa. Beixo matumka Toka Moxyis TIT mogkmrogaercs K
Bxoy ADCA Mmosynst BBOJIa/BBIBOAA.

B kadecTBe Harpy3ouHoil MamIMHBI BBICTYMAeT JBUTATENlb IOCTOSIHHOTO TOKa,
MOJIKIIOYEHHBIH K TupucTopHOoMy mpeoOpaszoBatento (TII). Ilepen nauanom pabotsr TII nomxen
ObITh TNEPEBEIEH B PEXHUM pPEryaupoBaHus MoMeHTa. [lnsg ynoOcTBa mpoBeneHUs H3MEpPEeHHH B
akopHyto 1ens JIIT BxirodaroTcss ammepMeTp M BOJBTMETP IOCTOSHHOTO TOKa MOJIYJS
MU3MEPUTENIBHOTO.

Mexanuueckas u 21eKmpoMexXaHuyecKas XapaKkmepucmuky 0usame’s
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Mexanuueckasi XapaKTEpUCTHKA MPEACTaBIsieT co00M 3aBUCMMOCTh YaCTOThHI BpAIICHUS
JBUTATENs OT TOJIE3HOTO0 MOMEHTa Ha Baiy japurarens o = f(My) mpu mocTosiHHOM 3HAYEHUH
9YacTOTHl M aMIUIMTYIbl THTAIOMIETO HAMpPSDKEHHs. OJEKTPOMEXaHUYecKas XapaKTepPUCTHKA
JIBUTATEJIS TIPEICTABISIET COO0# 3aBUCMMOCTh YaCTOThI BpallleHusI OT Toka cratopa o = f(l;)

OnbIT IPOBOAUTCS B CIEAYIOLIEH 11OCIIEN0BATEILHOCTH:

-BKJIIOYUTHh aBTOMaTuyeckuil Bbikatodarenb QF1l monyns nurtanus crenga u koHTaktop KMI1
MOJTyJIsl IUTAHUSL, TIPU ATOM I0JIaeTCs HANPSHKEHUE Ha aCHHXPOHHBIN JIBUTaTEb;

- 1oJIaTh MUTaHUE HA TUPUCTOPHBINA peoOpa3oBaTelb BKIIOYEHHEM KHONKU «CeTby;

- mojath paspemieHue Ha padoty TII (tymGmep SAG) u BbiOparh Hamnpasienue Bpamienus JIIT
(mepexitouaresb SAD);

- 3a7laBasi MOMEHT Harpy3ku ¢ nomouipio noreniuomerpa RP1 Tupucropnoro mpeobpasoBarens,
CIIEIUTh 3a 4acTOTOM BpaileHusi. Ecnu oHa yBelWYMBaeTCs, MOMEHSATh HampaBiIeHHE MOMEHTa
Harpy3KH;

-CHSATb HECKOJBbKO TOYEK JBHUIaTEJIbHOTO pEXuUMa, T[OMEHSATh HamlpaBlIeHHE MOMEHTa
(nepexurouarens SAS TII) U CHATH HECKONBKO TOYEK I'eHEepaTopHoro pexuma. Ilpu mpoBenenun
omnbiTa cieauThb 3a TOKOM kopst AIIT. OH He 1o/KeH npeBbllaTh HOMUHAIBHOTO 3HAYEHHUS.
JIaHHBIE OTBITA 3aHECTH B TAOIHUITY2.

JlaHHbIe OTbITa

n, 00/MuH
Ue, B

Ic, A

Pc, Bt

PacueTHble JaHHbBIE

o l/c

S, BA
cosQ
APs1, BT
APyex, BT
Ps, BT
M., H-m
N

ITocme MMPOBCACHUA OIIbITa YCTAHOBHUTH BCC ICPCKIOYATCIN MO)Iy.]'IGI\/'I B HCXOAHOC COCTOsSHUC,
BBIKJIFOYATH KOHTAKTOP KM1 MOAYJIA NHUTAaHUA H ABTOMATHYECKHUI BBIKIIIOYATEIIh QFI MOOYJA
InUTaHuA CTCHA.

PacueTHble JaHHBIE!

Yacrora BpallleHHs IBUTaTEIs
o =7 n/30

rzie N - CKOpOCTh BpallEHHsI AIEKTPOBUTATENSA, 00/MUH;
[Tonnas momHOCTE, IOTpeOIsiemMas u3 cetu, B-A:
S=3Uq: Ic
rae Ug - ha3Hoe HanpspKeHue MUTaIien cetu, B;
Ic - Tox ¢a3bl cTaTopa ACHHXPOHHOTO NEKTPOJABUTATENs, A.

KoaddurmeHT MOIITHOCTH IEKTPOIBUTATEIIS:

cose=3 Pc/ S
DneKkTpryecKue MoTepy B IIENu cTaTopa, BT:

APa1 =3- Ic 2-rc

i€ Te- CONpOTHUBIeHHE (ha3bl 00MOTKH cTatopa, Om.
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DNeKTprYecKrue MOTepHu B 100ABOYHOM COMPOTHUBIICHUH IIETIH cTaTopa, BT:
APnoo = =3 Ic 2-rﬂo6
TJIe T .06 - J00ABOYHOE COMPOTHUBIICHHE, BBEICHHOE B IIEMb cTaropa, Om.
[Tone3nas MOITHOCTH Ha BaJTy ABUTATENs, BT:
PB:3 : Pc- AP>1 - APIIOG 'APMEX

rae APygpx - MexaHu4eckue noTepu asurarens, Br;
P, - aktuBHas MomHOCTH B (haze craTopa, BT.
MowmeHT Ha Baity aBurarens, H-m:

M;=P,/®
Koaddurment mosie3Horo 1elcTBUS B ABUTATSIIBHOM PEKUME DJICKTPOIBUTATEIS:

n=P,/3Pc

[To 7aHHBIM ONBITOB MOCTPOUTH MEXAHUUECKYIO, SJIEKTPOMEXAHUUECKYIO XapaKTEPUCTUKY, a TAaK¥Ke
3aBHCUMOCTH 1|, cose = T (M,).

Konmponvnuvie 6onpocwi

1.Kak u3MeHHUTH HallpaBJICHHUE BPAIlleHUsI aCHHXPOHHOTO JABUTaTes?

2.Kak m3MeHUTCS MOMEHT aCHHXPOHHOTO JIBUTATEIIS TIPH MOHMKCHUN HATIPSHKEHUS TTUTAROIICH
cetu?

3.MoseT Jin aCHHXPOHHBIHN JIBUTATENIb CO37aBaTh MOMEHT ITPY CHHXPOHHOM 4acTOTE BpaIeHUs?
4.Kak u3MeHseTcsl TOK cTaTopa JABUTaTelsl IPU MOBBIIICHUH HAMIPSHDKEHUS U HEM3MEHHOW Harpyske
Ha Baly JBUraresns?

5.Ha mexannueckoil xapakTepucTHKe ABUTaTeNsl yKa3aTh TOUKY MEpexo/ia B TeHEPATOPHBIN PEKUM,
TOUYKY PEaTbHOTO U HJICATEHOTO XOJIOCTOTO X0/1a.

®opma npecTaBJieHUs pe3yJbTaTa: OTYET O MPOJICTAHHON paboTe

Kputepuu ounenkmu:

«5» (OTIIMYHO): BBIMOJHEHHBI Bce 3afaHus Jab0opaTopHOil paboOThl, CTYIEHT YeTKO U 0e3 Omubok
OTBETHJI HA BCE KOHTPOJIbHBIC BOIPOCHI.

«4» (XOpoIo0): BBINOTHEHBI BCE 3a/laHusl J1Ta0OpaTOpHOW paboOThI; CTYIEHT OTBETHJI Ha BCE
KOHTPOJIbHBIC BOIPOCHI C 3aMCUaHHUSIMHU.

«3» (YIOBIETBOPUTEIHHO): BBIMOJHEHBI BCE 3aJaHHsl JabOpaTOPHOM pabOThI ¢ 3aMEYaHUSIMH;
CTYJICHT OTBETHJI HA BCE KOHTPOJBHBIC BOIIPOCHI C 3aMECYAHHUSIMH.

«2» (He 3a4TE€HO0): CTYJEHT HE BBITIOJHWJ WU BBIMOJTHUI HEMPAaBUIBHO 3aJaHMs J1abopaTOpHOU
paboThI, CTYICHT OTBETHJI HAa KOHTPOJBHBIC BOMPOCHI C OIMMOKAMU WM HE OTBETHWJI Ha
KOHTPOJIbHBIE BOIIPOCHI.

JlaGopaTopHoe 3ansaTHe Ne 4
HccnenoBanue cucreMbl «TMPUCTOPHBII peodpa3oBare/ib — ABUTaTeJb MIOCTOSIHHOTO
TOKa»
Heab: WccnenoBanue pabouyux CBOWCTB U TOKa3aTelell peryJupoBaHUS  CHCTEMBI

«TupucTtopHslil npeobpazoBaresb - ABUraTeab nocTostHHoro Tokay (TII-/T).

Boinoainus padorty, Bel Oynere:

ymembo:
V1 onpenensts 371€KTPOIHEPreTUYECKUE TapaMeTphl JIEKTPUUECKUX MAIlIMH U alfapaTos,
NMEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;
- V7 onienuBath 3)pPEKTUBHOCTD PAOOTHI JIEKTPUUECKOTO U AJIEKTPOMEXAHUIECKOTO
000pynOBaHUS;

MarepuanbHoe o0ecnieyeHmne:
MHCTPYKIIMHU IO BBITTOJIHEHUIO paboThl, 1a00paTOPHBIN CTEH]T

3ananue:

1. IIoBTOpUTH TEOPETUUECKUI MaTEpHUAIL.
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2. CoOpatb cxemy AJisl U3MEpeHHsl TapaMeTpOB.

3.Paccuntars mapameTpsl JBUTATENS.

4.TTocTpOUTh XapaKTEPUCTUKH JIBUTATEIIS

ITopsinok BbINOJIHEHHUSI PA0OTHI:

[lepen mpoBenenuem gabopaTopHOil pabOTHI HEOOXOAUMO MPUBECTH MOIYJIH B MCXOJIHOE
COCTOSIHHE:

-IIEPEBECTU MOJYJIb THUPUCTOPHOTO MPEoOpazoBaTessi B PEXKHUM PErylIUpPOBaHUS CKOPOCTH,
JUIsL 3TOTO YCTaHOBUTH Mepekmodaresib SA3 B mosokeHue «ABT», SA4 - B monoxenune «HMy,
KHOTIKY «CeTb» - B HIJKHEE MOJIOKEHHE, TepeKIoyaTesb SA6 — B HIDKHEE MTOJIOKCHHE;

-IIepeBecTy IMpeoOpa3oBaTelb YacTOThl B PEXHUM PETyJIUPOBAHUSA KPYTALIETO MOMEHTA:
nepekmtouyarens SAl moxyns [T ycranoButh B moiokeHHe «MOMEHT», mepekioyarensb SA2
YCTaHOBUThH B CpelHee IMOJOXKEeHHUe, nepekiodareab SA3 yCTaHOBUTH B MOJNOXKEHHE «MOMEHT»,
noreHuuomerp RPl - Ha MuUHMMYM cHMMaeMOro HampspkeHus (KpaiiHee I0JIOKEHHE IIPOTUB
4acoBOI CTPEJNIKH), HACTPOUTH MpeoOpa3zoBaTelib Ha PEXKUM MOJACPKAHUSI MOMEHTA,

-MIOTEHIIMOMETp curHana 3aganus RP1 wa mojyne perynsiTopoB yCTaHOBUTH B KpaiiHee
MOJIOKEHHUE TIPOTHB YaCOBOW CTpEJKH, mepekiodyarens SAS ycTaHOBHUTH B mosiokeHue 3,5, SAG
YCTaHOBHTH B TIOJI0KeHHE «O.

B pabote wuccnenyloTcs CBOWCTBA CHUCTEMBI SJEKTPOIPHBOJA Ha OCHOBE JBHUTaTEINs
MIOCTOSTHHOTO TOKa, KaTaJIOKHBIC JJAHHBIE KOTOPOTO MPHUBEICHBI B Tabmume 1.
Tabnuna 1 IlacnopTHbIE JaHHBIE MAITMHBI TOCTOSTHHOTO TOKA

HaunmeHnoBaHue nmapamerpa 3HayeHue
Tun 11J1072
MomHocTb, KBT 0,18
HomunanpHOE HanpsiKeHne NuTaHusl OOMOTKH sikopsi, B 220
HomunanbeHebI# TOK sIKOpSI, A 1,3
HomunansHoe HamnpsibkeHre oOMOTKH B0o30yxaeHus, B 220
HomunanbHas yacToTa BpameHus, 00/MuH 1500
HomuHaneHOE conpoTuBieHue sskopsi, OM 18,5
HomuHanbpHOE COnpoTHBIICHNE MapaJuIeIbHONH 0OMOTKH BO30YXaeHus, OM 820
ComnpotuBienne 00OMoTkH sikopst R,0°C (pacuetHoe 3HaueHue), Om 6,4
Conpotusienne 00MOTkH Bo30yxaenust ROB.20°C (pacuer, 3Hauenue), Om 222
Mexanunyeckue norepu, APmex.nnr, Bt 15

Cxema 175 ICCIIeZIOBaHUS CUCTEMBI, TIPUBEieHa Ha pucyHKe 1. [[s mpoBenenus JaHHON paboThI
Ha MePCOHAILHOM KOMIIBIOTEpPE JIOJDKHO OBITH 3amylleHo nmporpaMMmHoe obecnieuenue DeltaProfi.
JBurarens nocrosiHHOro Toka (/AI1T) moagkmrodaercs Kk MOAYITIO TUPUCTOPHOTO MpeoOpa3oBaTess
(TIT): sxopHas OOMOTKA TIPHUCOCAMHSETCS K BBIXOJAM JIBYXKOMIUIEKTHOTO PEBEPCHBHOTO
npeodpaszoBarens moayis TII, oOMoTka BO3OYXI€HUS - K BBIXOJIaM HEPEryJIHpPyeMOro UCTOYHUKA
BBITIPSIMIICHHOTO HAIPSKCHUS.

Brixop perynaropa Toka MOAYINs PeryIsaTOpoB moakiatodaercsa K Bxoay X1 moxyns TII, a Taxxke K
Bxony ADC4 moxyns BBOma/BeIBOAa. Ha BXOJ peryisropa TOKa TOJACTCS CHTHAI 3aJlaHUs C
noteHnuomeTpa RP1 Monyns perynsaropos.

B xauecTBe Harpy304HON MalIMHbBI BHICTYIIAET ACUHXPOHHBIN 3JIEKTPOABUTATEND, TOAKIFOUEHHBIN K
npeoOpaszoBarento 4acToThl. [IpeoOpasoBarens 4acTOTHI 3aUTHIBAETCS TPeX(a3HBIM HANIPSKEHUEM
3x3 80B ot Moayns nuTaHus.

Jl71s m3MepeHusl TOKa SKOpsl U HANPsHKEHUST Ha SIKOPE UCIIONB3YIOTCS TaTYMKU TOKA M HANPSDKEHUS
CHUJIOBOTO MOnyisl. BbIXOnpl AaT4MKOB TOoka W HampspkeHus, a takxke [[YH cunoBoro momyins
nonkitouatorces k Bxogam ADCI, ADC2 , ADC3 monyiist BBOJ1a/BbIBOJIa COOTBETCTBEHHO.
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Pucynok 1 - Cxema 17151 UCCI€10BAHUS CUCTEMBI

EctecTBeHHbIE XapaKTEPUCTUKH MPEICTABIIAIOT COOON 3aBUCUMOCTH YaCTOTHI BpallleHUs JBUTATENS
OT TOKa SKOPS (IJMEKTPOMEXaHUUYECKasl XapaKTEPUCTUKA) U OT MOMEHTA Ha BAITY AJICKTPOABUTATEIS
(Mexannyeckass xapakrepuctuka): o = f(l;), ® = f(M;) npu mOCTOSHHOM HaNPsSKEHUH SIKOPHOM
[[ENU ¥ OTCYTCTBUU JOOABOYHBIX COIPOTUBIICHHUH B LIETIH SKOPSI U BO30YKICHHMSI.
[Topsmox mpoBeAeHHSI OMIBITA!
-BKJIIOYUTHh aBTOMAaTHUYeCKUi BhIKItouaTellb QFl momyns muranums cterma w kKoHTakTop KMI1
MOJIYJIS TUTAHUS;
-BKJIIOYCHHEM KHOIIKH «CeTh» 1oIaTh HanpsokeHue Ha Moayib TI1;
- mojaTh paspenrenue Ha padory TII (tymGiep SAG) u yctaHoBuTh moTeHmoMerpoM RP1 momyss
PEryJIITOpOB HOMUHAJIBbHOE HanpsbkeHue Ha sikope AIIT;
- BBIOpaB HEOOXOIMMOE HaMpaBlIEHWE BpallleHUs ACHHXPOHHOIO JBUTATeNs, 3a]aBaTh
notermmomeTpoM RP1 momysns [TY MmomeHT Harpy3ku. [Ipy CHATHH OIBITa CIEAUTD 32 TOKOM KOS
JIIT. OH He 1oJKeH MpeBbIIaTh HOMUHATBLHOTO 3HAUCHUS;
-IPYU TPOBEJICHUU OIBITA JKENATEIhbHO 3a(UKCHPOBATh HECKOJIBKO TOYEK JBUTATEIHHOTO U
TeHEepaTOPHOTO PEXKUMOB. Pe3ynbTaThl OMbITa 3aHOCUTDH B TAONIUILY 2.
[Tocre mpoBeJeHUS OIBITA YCTAHOBHUTH BCE IMEPEKITIOYATEIN MOIYJICH B HCXOJHOE COCTOSIHHE,
BBIKITIOYNTH KOHTakTop KM1 Monyns muTaHus U aBTOMaTH4ecKHil Beikmtodarens QF1 momyns
MMUTaHUS CTCHIA.
Tabnua 2.
n, 00/MuH
l;, A
s, A
U,,B
P, Bt
AP»sys, Bt
AP>nB, Bt
APyix, BT
Ps, Bt
o, 1/c
M,, Hm

PacueTtHbie nanHbIE.

YacroTa BparnieHus qpurarens, 1/c:

o =7 n/30

r7ie N - CKOPOCTh BpAIICHUS AJIEKTPOIBUTATENS, 00/MUH,
MotHOCTh Ha BBIX0/I€ TUPUCTOPHOTO MpeobdpazoBatens, BT:
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Py;= 1y Uy
ITorepu B sikopnoi uenu JIIT, Br:
APag = I,Iz- Ra
rae Rst —conpoTtuBieHue sIKOpHOM Lemnu, cM. Tadbauny 1, Om:
DNEeKTpUYECKHE MMOTEPU B 0OMOTKE BO30YKICHUS ABUTATENS, BT:
AP>3nB = IBZ- R
rae RB —conpoTuBieHne SKOpHOM menu, cMm. Tadnuiy 1, Om:

Mo1HOCTh Ha Baly JABUTaTEIs:
P,= P, — APaus - APaiB — APmex.ant
rae - APMex.inT - MexaHM4ecKue MOTepy JBUTATEINs, CM. Tabnwuity 1, BT:
MowmeHnT Ha Bany asurarens, Hm
M;,=P,/ o
I[To mamHBIM  TabMUIBI 2  TOCTPOUTH  MEXAHUYECKYIO,  AJIEKTPOMEXaHUYECKYIO
XapaKTEPUCTHKH, a Takke 3aBUcUMOCTh 1) = f(M;), n = f(l,)
KoHTpo/IbHBIE BONIPOCHI.
1. Kak ocyiecTBisiercs peryivpoBanue HanpsbkeHus Ha Beixone T11?
2. Kaxomy Hamnpspkenuto ynpasienus TII cooTBeTcTByeT yroi perynupoBanus, paBabiii 90
rpanycam?
3. Kakumu yciioBUsIMU OTpaHHYEHBI MaKCUMAaJIbHBIC HAanpspkeHus: TI1 B HHBEpTOPHOM H
BBINIPSIMUTETILHOM PEXXUMaX?
4. Kak ompenenuth MUHUMAaIbHYIO CKOPOCTh JIBUTATEINSI B cUCTEME?
5. [louemy MexaHuueckas xapakTepuctuka asurarens B cucreme TII-/] msrue, ueM ectecTBeHHAs
XapaKTePUCTHKA JIBUTATEIIS?
6. Kak u3MeHHUTCSI TOYHOCTH PEryJIMPOBAHUS CKOPOCTH MPH U3MEHEHUH HATIPSKCHUSI YIIPaBICHUS
TII1?
7. Kak ompenenuth TOUKY Iepexo/ia U3 HEMpepbIBHOTO pexuma padoTsl TII B mpephIBUCTHII?

8. B xakom pexume KITJ] cucremsr TII-]] paBen Hymro?

9. B kakom pexxume paboTaer qBUraresb, koraa Ko3h(UIIMEeHT MOITHOCTH CUCTEMBI
paseH TII-/1 nymo?

10.  Kakumu yclaoBHSIMH OTpaHUYEH JUANa30H PETyIUPOBAHUS CKOPOCTH B CHCTEME

peryaupoBaHusi TOKa BO30YKICHUs?

®opma npeacTaBJieHus pe3yJbTaTa: OTYET O MPOJICTAHHON paboTe

Kpurtepun onenku:

«5» (OTIIMYHO): BBHIMOJHEHHBI Bce 3afaHus Jab0opaTopHOil paboThl, CTYAEGHT YeTKO U 6e3 Ommubok
OTBETHJI Ha BCE KOHTPOJIHHBIE BOIIPOCHI.

«4» (XOpoIIo): BHINIOTHEHBI BCE 3a/laHusl JTAa0OpaTOpPHOW paboOThI; CTYAEHT OTBETHI Ha BCE
KOHTPOJIbHBIE BOITPOCHI C 3aMEUYaHUSIMU.

«3» (yIOBIIETBOPUTEIHHO): BBHIMOJIHEHBI BCE 3aJaHMs JTaOOpaTOpPHOW pPabOTHI C 3aMeuUaHUSIMU;
CTYJIEHT OTBETHJI Ha BCE KOHTPOJbHBIE BOMIPOCHI C 3aMEYaHHUSIMHU.

«2» (He 3a4TE€HO0): CTYJAEHT HE BBITIOJHWJ WU BBIMOJTHWI HEMPAaBUIBHO 3aJaHMs J1aOopaTOpHOU
paboThI; CTYAEHT OTBETHJI Ha KOHTPOJBHBIE BOIMPOCH C OIMMOKAaMH WJIM HE OTBETHJI Ha
KOHTPOJIbHBIE BOIIPOCHI.

JlaGopaTopHoe 3ansaTHE Ne 5
HcciienoBanue cucTeMbl «IMpeodpa3oBaTesb YaCTOThHI - ACHHXPOHHBIH IBUTaTe by

Heab: Hccnenoanue pabounx cBoiicTB cuctemsl «IIpeoOpazoBaTenb 4acTOTHl ~-aCUHXPOHHBIH
nsuratensy (IT4-A/l), 4acTOTHOrO PeryIMpoBaHUsl CKOPOCTH BpAILlEHUS.
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Beinosinus patdory, Bel Oyaere:
ymembs:

- V1 onpenensaTs 3AEKTPOIHEPTETUUECKUE TAPAMETPBI MIEKTPUUECKUX MAIIVH U alaparos,

SJICKTPOTEXHUYCCKHUX YCTPOﬁCTB U CHCTEM,

- Y7 onenuBath 3 HEKTUBHOCTH PAOOTHI AIEKTPUIECKOTO U AIEKTPOMEXAHUIECKOTO

000opyI0BaHUS;
MarepunanbHoe obecrnieyeHue:

WHcTpyKIny 10 BHIIOTHEHUIO pabOThI, Ta00OPaTOPHBINA CTEH]T
3aganme:

1. TToBTOpUTH TEOPETUYECKHIT MaTepHrall.

2. CoOpath cxeMy Juisl U3MEPEHUS TapAMETPOB.

3. Paccunrtars mapaMeTpsl ABUTaTENs.

4.TTocTpouTh MEXaHUYECKHE XaPAKTEPUCTUKU JBUTATEIIS
ITopsinok BbINOJIHEHHUSI Pa0OTHI:
B pabore wuccineayrooTcs cucreMa 3JEKTPOIPUBOJA HAa OCHOBE
KaTaJOXKHbIE JaHHBIE KOTOPOTO MPHUBEIEHBI B Ta0nuiie 1.
Tabnuma 1.

ACUHXPOHHOI'0 ABUIATCJIA,

HanmenoBanue napamerpa 3HavyeHne
Tun Al1P63B4
MormuHocts, Bt 370
HomunansHo€e HampspKeHne muTaHus 0OMOTKH ctatopa, Y/A, B 380/220
HomuHnanbpHas yacToTa BpanieHus, 00/MuH 1310
HomunanbHbIi TOK (asel cratopa, Y/A, A 1,18/2,04
COS cp 0,7
Ywucno map mosirocoB 2
Homunansabiil MoMentT, Hwm 1,4
AKTHBHOE CONIPOTUBIIEHUE cTaTopa I1,0M 19
Mexannyeckue noTepu, Pyex All, BT 15
Tabmmna 2 [laciopTHBIE TaHHBIE MAITHHBI IIOCTOSTHHOTO TOKA

HaumenoBanue napamerpa 3HayeHue

Tun 11J1072
MortHocTs, KBT 0,18
HoMuHasibHOE HanpshkKeHne MUTaHusl OOMOTKH sikopsi, B 220
HomunanbHbI1 TOK SKOpsi, A 1,3
HomunanbHoe HanpshxkeHre 0OMOTKH BO30ykeHus, B 220
HomunanpsHas yactora BpaiieHus, 00/MUH 1500
HomunanbHoe conpoTtusienue skopsi, Om 18,5
HoMuHasibHOE CONPOTUBIIEHUE NapaLIeNbHON 0OMOTKH BO30YXaeHus,, OM 820
ConportusieHne 00MOTKH sikopst R,0°C (pacueTHoe 3HauenHne), Om 6,4
Comnpotunenne oOMoTkH Bo30OykaeHns ROB.20°C (pacuer, 3Hauenue), Om 222
Mexanunueckue norepu, APmex.anr, Bt 15

Ilepen mpoBeneHreM pabOTHI MPH BBHIKIIOYEHHOM aBTOMaThdeckoMm BbIkMtouaTene QF1 MIIC

IMPHUBECTHU MOJYJIM B UCXOAHOC COCTOSAHUC!

-nepexitouarenb «Cerb» moxyns TII mepeBecTH B HWKHee TMojokeHue, TymoOmep SA3 - B
nosioxkerne «Pya», SA4 - B monmoxkenne «HM»y, SA6 - B HikHee mojiokeHue, SAS - B cpeaHee

nosioxxenue. Ilepesectu TII B pexxuM perynnpoBaHusl MOMEHTA,
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- nepekmovarens SA2 moxynsa ITH mepeBectu B cpenHee monokeHue, moreHuupomerp RP1 — B
KpaiiHee TOJIOKEHHE MPOTUB YacoBOU cTpenku. [Ipeobpa3oBarenb 4acTOThl HACTPOUTh HA PEKUM
MOJIEPKAHUS CKOPOCTH IIPU CKAJIIPHOM yIpaBiieHHU. Cxema JJisl CHATUS XapaKTEPUCTUK CUCTEMBI
[T4Y-AJ] npuBenena Ha pucyHke 1.
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Pucynok 1 - Cxema 1151 cHATHS XapakTepucTuk cucremsl [TH-A ]

JBuratens nocrosHHoro toka (JIIT) moaxitouaercs K MOAYIIO TUPUCTOPHOrO MpeoOpa3oBaTess
(TII): sikopHast OOMOTKa HPUCOEIUHSIETCS K BbIXOJaM SIKOpHOro mpeoOpazoBarens moxymns TII
yepe3 JAaTYMKU TOKAa M HampsHKeHUs, oOMOTKa BO30YXAEHMSI - K BbIXOJAM HEPEryIHpPyeMOIo
HCTOYHMKA IOCTOSHHOIO HanpskeHHs. BbIXOabl 1aTYMKOB TOKa M HampspkeHus, a Tawoke [TYH
CHJIOBOTO MOy moakiodaroTcs Kk Bxogam ADC1, ADC2 , ADC3 moaynst BBOIa/BBIBOJA.
ACHHXPOHHBII  3JEKTpOJABUIaTeNb IMOAKIIOYAEeTCSs K  IpeoOpasoBarento  4vactoTel  [1Y.
[IpeoOpa3oBarenb 4acTOTHl 3amMThIBaeTCs HampspbkeHHeM 3x380B or momyns mutaHus uepes
MOJIyJIb U3MEPUTEINIS MOIIHOCTHU. [ MpOBeACHUs JaHHOH paboThl HAa MEPCOHATILHOM KOMITBIOTEpE
JIOJDKHO OBITH 3aImyIleHo mporpamMmuoe obecrneuenue DeltaProfi .
Mexanuueckue xapakmepucmuxu cucmemvt [14-A/].
CkansapHoe ympasienue B cucteme [TY-AJ] cBoauTcs K M3MEHEHHIO MapaMEeTpOB HampsyKEHUs
CTaTopa M 4YacTOTbl TOKAa CTAaTopa IpU 3apaHee YCTAHOBICHHOM 3aKOHE CBS3M MEXIy HUMH.
Cratudeckue XapaKTepUCTHKH 3JIEKTPONPUBOAA MPEJICTABISIIOT COOOM 3aBUCUMOCTH YacCTOTHI
BpalleHus1, Toka craropa, KI1J[, COSe or MoMeHTa Ha Baity ABHUratesst: ®, Ic m|, cose = f(Mg).
Jliig nepeBenieHus: mpeoOpa3oBaTesl B JaHHBIA PEKUM BBINOIHUTD CIEAYIOLINE eHCTBUS:

- cOpOCUTh HAaCTPOMKM Ha 3aBOJCKHE U 3allporpaMMHpOBATh MPeoOpa3oBaTelb HA PEKUM
pEryJIupoBaHusi CKOPOCTH.

CoOpoc Ha 3aBOACKHE HACTPOIKH

Bri6pats mento 1 «Mento IT9», B Hem BbIOpaTh noaMeHto 1.12 «3asoockasa nacmpoiikay, B
HEM BBICTaBUThH CIEAYIOIIME MapaMeTpbl (B CKOOKax IMpeJICTaBICHHbIE TpeOyeMbl 3HAUYECHUS
rapaMeTpoB):

- FCSI- ncrounuk kondurypanuu (MakpokoHpurypamus);

- FrY-rpynnel napamerpos (Bce);

- GFS - Bo3Bpar k 3aBojickuM HacTpoiikam (/]a).

[Tocne mpoBeaenus npoueaypsl coOpoca nociaeIHui napaMeTp BepHeTcs B 3HaueHue «Hery.

Hacrpoiika pa3oMKHYTOI'0 KOHTYPA PeryJHpOBaHUs CKOPOCTH

Bri6pats mento 2 «Vposens 0ocmynay, B Hem BBIOpaTh YPOBEHB IKCIIEPTHBIH.

BriOpate mento 1 «Menro I19», B Hem BbIOpath noamMeHto 1.4 «IIpusooy, B HeM BBICTaBHUTH
clieyrolre napaMeTpsl (B ckoOKax IMpeacTaBlIeHHbIe TpeOyeMbl 3HaUEHHS TapaMeTPOB):
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- bFr - cranpaptHas yactoTa HanpspkeHus nutanus aeurarens (50 ' MOK);

- nPr - HoMUHaJIbHasi MOUIHOCTh JABUTATEs;

- UNs - HoMHHaJIbHOE HAIPSYKEHUE JBUTATEIS;

- nCr - HOMUHAJIbHBIN TOK JIBUTATENS;

- Frs - HomuHanbHas yacToTa JBUTATENS;

- NSP - HOMHUHAIbHAS! CKOPOCTh JIBUTATEJIS;

- InSP - nuckpeTHOCTH 3a/1aHUsI CKOPOCTH;

- PHr - nopsiaok uepenoBanus das (ABC);

- UO- nyneBoii ypoens Hanpsikenus (0 B);

-Ctt- pesxum padotsl nmpusoga (UF2 - ckansipHOe yripaBicHHE).

Bribpate meHto 1 «Menio I19», B HeM BbIOpaTh NoaMeHIO 1.5 «Bx00wvi-6b1x00b1», B HEM
BBICTaBUTh CIEIYIOIIME TapaMeTpbl (B CKOOKax TMpeiCTaBleHHbIE TpeOyeMbl 3HAYCHUS
MapaMeTpoB):

tec - 2/3-npoBoaHoe yrpasienue (2-poBOIHOE).

Bribpars mento 1 «Mento I19», B HeM BbIOpaTh noaMmeHto 1.6 «Vnpasenenue O11», B Hem
BBICTaBUTh CJEIYIOIIME TapaMeTpbl (B CKOOKax TMpe[cCTaBleHHbIE TpeOyeMbl 3HAYCHUS
MapaMeTpoB):

-Frl - Be1OOp McTounMKa 3amanus {AH - aHamoroBsiii BXoa Nel - MOTEHIMOMETp Ha JIUIECBOM
TaHETTu MOJIYJIS).

Bribpats mento 1 «Mento I19», B Hem BbIOpaTh noameHto 1.7 «llpukiaousie ghynxkyuuy, B
HEM BBIOpaTh TPYNIy MapaMeTpoB «3agaTYWK TEMIla», CKOH(QUTYPHPOBATH CIEAYIOIIUE
rapameTpsl:

- bra - agantanus remna Topmoxenus (Her).

Jlanee mpoBecTH MPOLEAYPY AaBTOHACTPOMKM C LETbI0 OINpEAeNeHUs MPUBOAOM
O0OMOTOYHBIX JaHHBIX craTopa. BeiOpate meHio | «Mento II9», B Hem BbIOpaTh moaMeHio 1.4
«Ilpueooy, B HeM BBICTaBUTH CJEIYIOIIHE MapaMeTpbl (B CKOOKax MpeacTaBlICHHbIE TPeOyeMbI
3HAYEHHS TApPaMETPOB):

- tUn - aBronactpoiika (/a).

[Tocne mpoBeneHus MpoUeaypbl aBBTOHACTPOMKH MOCIIETHUI TapaMeTp MEePEnJIeT B 3HAUCHUE
«BBITTOTHEHO.

- ycTaHoBHTH mapamerp SLP - kommeHcarus ckoibxeHUsS B 3HadeHHE ( (peKHM KOMITCHCAITUU
CKOJIb>KEHUS OTKITIOUEH).

Tabmuna 3
Uc,B

Ic,A

U,,B

I1,A

n, 00/MuH
Ugx,B
IBX, A
PBx, Bt
Sc, BA

o, 1/c
AP>1, BT
AP I8 Bt
Psa, Bt
Ps, Bt
Pc, Bt
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MNaxn

Nuu-an
COSPAJT
COSO 1y-AJT
M;, Hm
OnbIT IPOBOAUTCS B CIEAYIOIICH MOCIIEI0BATEIbHOCTHU:

- BKJIIOYHTH aBTOMAaTUYeCKHi BhIKIouatenb QF1l momyns muTaHus CTEHIAa W HaXaTh KHOIKY
«BKJL.» Mmonyns nutaHus;

- BKJIIOUMUTH KHONIKY «Cetb» monyns TI1I;

- BBIOpaB HampaBieHUE BpPALIECHUS ACHHXPOHHOTO OAJIEKTPOJBHUraTeNs IepekiarodareneM SA2
moxyist [T4Y, 3apate norenunomerpom RPI Beixoanyto yactory npeodpazosarens S0 I'i;

-rmojath paspemnicHue Ha padbory moayis TII (tym6Giep SA6);

-3a)UKCUPOBAB HEOOXOJMMBIC BEIUYMHBI COTJACHO Tals. 2, 3aJaTh MOMEHT HAarpy3Ku.
3aduKkcupoBaTh 3HaYCHHE MAKCUMAaJIbHOM CKOPOCTH B HOMUHAJIBLHON TOUKE;

-CHSITh HECKOJIPKO TOYCK B JIBUTATCIILHOM M T€HEPATOPHOM PEKHMAX;

-[0cjie TPOBEICHHUS OIbITa BBIBECTH MOMEHT Harpy3ku Ha Homb (RPl momyns TII), yOparts
paspemienue Ha padoty TII, ocTaHOBUTH aCHHXPOHHBIN JIEKTPOABUTATETb.

[ToBTOPUTH OMBIT IS IBYX APYTUX 3HAYEHUN YaCTOTHI HAa BBIXOJIE IPeoOpa3zoBaTes.

PacueTHble JaHHBIE:

Yacrora BpalICHUA ABUTATCIIA

o=m n/30

r7ie N - CKOPOCTh BPAIICHHSI SJICKTPOABUTATENS, 00/MHH;
[TonHas MomHOCTE, IOTpedIsiemMas u3 cetu, B-A:

S= 3Uq> Ic
rae Ug - ha3Hoe HanpspkeHue Ha Boixoge 114, B;

Ic - Tok (ha3wl cTaTopa ACHHXPOHHOTO JICKTPOABUTATEIS, A.
DneKTpuYecKue MoTepH B 1IN cTaTopa, BT:
APa1 =3- Ic 2-rc
/i€ T~ COMpOTHUBIEeHNE (ha3bl 0OMOTKHU cTaTopa, OM.
DneKTpruYecKHe MoTepu B 1Ienu sikops, Bt
APs =g 2 Ty

Breixognas momtaocts T11, BT

Pa=lg -U,

MomHOCTh Ha Baly aCHHXPOHHOIO JABUTraress, BT:
PB = P+ AP;HI +APMEX}1HT
rae APygx - MeXaHM4eckue noTepu asurarens, Br;

Koaddunment nonesHoro aeicTBUS AJIEKTPOIBUTIATEIS:
M a=Ps/Pc

KoaddunmenT MOIIHOCTH 371€KTPOIBUTATENS:
coSP,;=Pc/ S

KoaddunmenT mone3noro neicTBus B cHCTEME:
N e ax= P/ PBX

Koaddurment momuocTH cucteMbl
COSQry~an = PBx/ (3UBX' |BX)
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rae Ug — dhasnoe Hanpspkenue Ha Bxone [14,B;
Ic — Tox Ha Bxone IT4, A.
MowmeHnT Ha Bany asurarens, Hm
M;,=P,/ o

®opma npeacTaBiaeHUs pe3yJbTaTa: OTUET O MPOJICIAaHHON paboTe

Kpurepun oneHku:

«5» (OTJIMYHO): BBHIMOJHEHBI BCe 3a7aHus JabOpaTOpHON pabOThI, CTYICHT YeTKO U 0e3 OImmOoK
OTBETUJI Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XOpoIIOo): BBITIOJHEHBI BCE 3a/aHUs JIA0OpaTOPHOW pabOTHI; CTYIEHT OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIPOCHI C 3aMEUaHUSIMHU.

«3» (yIOBIIETBOPHUTEIHHO): BBHIMIOJIHEHBI BCE 3aJaHMs JTAOOPATOPHOW PabOTHI C 3aMEUaHUSIMU;
CTYJEHT OTBETHJI HA BCE KOHTPOJbHBIE BOIIPOCHI C 3aMEUAHUSIMH.

«2» (HE 3a4TE€HO0): CTYJACHT HE BBITIOJHWJ WU BBIMOJTHWI HEMPABHILHO 3aJaHUs JIaOOpaTOpPHOU
paboThl; CTYIEHT OTBETUJ Ha KOHTPOJBHBIE BOMPOCHI C OLIMOKAMH WJIM HE OTBETWJI Ha
KOHTPOJIbHBIE BOTIPOCHI.
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IIpakTuyeckoe 3ansaTue Ne 1

Pacuer u nmocTpoeHne MeXaHMYeCKHX JBHUrarTeseil MOCTOSIHHOIO TOKA He3aBUCHMOI0
BO30Y:KI€eHUsA
Heab: 1.IToBTOpUTh TEOpeTUUYECKUN MaTepuan mo teme «MexaHndecKue XapaKTepUCTUKHU
JBUTATEIS TOCTOSIHHOTO TOKA HE3aBUCUMOTO BO30OYKICHUS»
2.Hayuutbcs paccUMThIBATh U CTPOUTH MEXAHMYECKUE XapAKTEPUCTUKH JIBUTaTEINs
MOCTOSTHHOTO TOKa HE3aBUCUMOT'O BO30OYKICHHUS.
Bbinosinus padory, Bel Oyaere:
ymembs:
-Y1 onpenensite 3M€KTPOIHEPreTHUECKHE MTapaMeTPhl ANEKTPUUECKUX MAIIUH U allapaTos,
ANEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;
MarepuajibHoe o0ecnieyeHue:
HNHcTpyKIuuy 1o BBIMOIHEHUIO pabOThI
3aganue:

1. TloBTOpUTH TEOpPETHUECKUN MaTEpUal.

2. IlocTpoiiTe €CTECTBEHHYIO U MCKYCCTBEHHYIO (IpU BBEJACHUU PE3UCTOpA B ILIETh SIKOPSA)
MEXaHUYECKUE XapaKTEPUCTHKU JBUTATEIsl IOCTOSIHHOIO TOKAa HE3aBUCHMOIO  BO30YXIECHMUS.
Omnpenenure Tpaduyeckd M aHATUTUYECKH CKOPOCTh BpallleHUs MABUTATeNsl Mpu padboTe Ha
€CTECTBEHHOHN M UCKYCCTBEHHOM MEXaHMUECKUX XapaKTEPUCTUKAX MPU 3aJJaHHON Harpyske.

Ilopsinok BbINOJIHEHHUS PAdOTHI:

1. TloBTOpeHHE TEOPETUUECKOTO MaTepHaa.

2. Pacuer m mocTtpoeHune Mmexannueckux xapakrepuctuk 11T HB

a) B JIBUTATEIILHOM PEXHUME;

0) B pe’kUMe PEeKyIepaTUBHOTO TOPMOKECHHUS,;

B) B P&KHME TUHAMHYECKOTO TOPMOKECHHUSI.

T') B pE&KUME TPOTUBOBKIIOUYCHUS

3. Cuenartb BBIBOJI,.

dopma npeacTaBiieHUs pe3yJbTaTa: OTYET O MPOoAeTaHHON padoTe

Kpurepun omeHku: oI€HKa «OTJIMYHO)» BBICTABISIETCS CTYIEHTY, €CJIM pacyeTHas u
rpauyeckass 4acTU BBHITIOJIHEHBI B IOJHOM 0O0OBEMe, pelieHHe OQOpMIIEHO C COOJI0JEHUEM
YCTaHOBJICHHBIX MPABWJ; CTYACHT CBOOOTHO BIAJeeT TEOPETUUYECKUM MaTepuajIoM, 0e30mnO0YHO
MIPUMEHSIET €r0 IPU PEIICHUH 3aay.

OLICHKAa «XOpPOIIO» BBICTABIISIETCSI CTYAEHTY, €CIM TMpU BBINOJIHEHUM 3a/laHUs JOIYILIEHbI
HE3HAYUTENIbHbIE OIIMOKHU, pelieHue OQOpPMIEHO C COOJIIOJIEHUEM YCTAHOBJIEHHBIX IIPABUIL;
CTYIEHT CBOOOJHO BIaJIe€T TEOPETUYECKUM MaTepualioM, Oe30IIMO0YHO NPUMEHSET €ro MpHu
pelIeHnH 3a/1aY;

OIICHKA «Y/J0BJIETBOPUTEIbHO0Y BBICTABISETCS CTYIEHTY, €CIIM 3aJaHHe BBIMOJIHEHO C «TPYOBIMU»
ommOKamu, perieHne opopmiieHo 0e3 coOI0IeHHUs YCTaHOBIEHHBIX MPaBUI ;

OIICHKA «HEey/0BJIeTBOPHUTEJBHOY BHICTABISETCS CTYACHTY, €CiIi paboTa He BBITIOIHEHA.

IIpakTnueckoe 3ansaTHe Ne 2
Pacyer u mocrpoenue Mexanmyeckux xapakrepuctuk JAIIT nmociegoBarebHOro
BO30Y:KI€eHUsA
Lean padotsl: 1. [ToBTOpUTE TEOpETHUECKUI MaTEpHUAI ITO TeMe «MexXaHNYeCKHe XapaKTEPUCTUKH
JIBUTaTeNsl MOCTOSHHOTO TOKA MOCIIEI0BATEIBHOTO BO30YXKICHUS»
2. HayunTbcsl pacCUMTBIBATh M CTPOUTH MEXAHUYECKHUE XAPAKTEPUCTHUKH JBUTATENS
MOCTOSIHHOTO TOKa IOCIIEI0BATEIbHOI0 BO30YKIACHHUS.
Boinosinus padorty, Bel Oynere:
ymemb:
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- V1 onpenensiTe 3IEKTPOIHEPTETUUECKUE MapaMeTPhl JIEKTPUUECKUX MAILMH U anapaTos,
ANEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;
MarepunanbHoe obecrnieyeHue:
NHcTpyKUIMY 10 BHITOTHEHUIO PA0OTHI
3aganmue:
1.IToBTOpUTH TEOPETUUECKUI MaTepHall.
2. PaccunTaiiTe U MOCTPOMTE €CTECTBEHHYIO U UCKYCCTBEHHYIO (MPU BBEJCHUU PE3UCTOPA B
Lenb SKOpsl) MEXaHWYECKHE XapaKTEepPUCTUKU JIBUTATeNsl MOCTOSHHOTO TOKa MOCIEI0BaTEeIbHOTO
Bo30OyxkaeHus. Omnpenenure rpaduvecKd W aHATUTHUYECKH CKOPOCTh BPAICHUS JABUTATENS MPHU
paboTe Ha EeCTECTBEHHOM M MCKYCCTBEHHOM MEXaHWYECKUX XapaKTEepUCTUKAX IpH 3aJaHHON
Harpyske.
Iopsinok BbINOJIHEHHSI PAa0OTHI:
1. TloBTOpEHUE TEOPETUYECKOTO MaTepHaa.
2. Pacuer u moctpoenne Mmexannueckux xapakrepuctuk AI1T I1B
a) B JIBUTATEIIbHOM PEXHUME;
0) B pe’)kMMe AMHAMUYECKOTO TOPMOKEHHUSI.
3. Cnenatp BBIBOJ.
dopma npeacTaBJieHUs pe3yJbTaTa: OTYET O MPOJIeTaHHON padoTe
Kpurtepun omeHKH: OIICHKA «OTJMYHO» BBICTABISIETCS CTYJIEHTY, €CIU pacueTHas |
rpaduyeckass 4acTH BBINIOJHEHBI B MOJHOM oOBeMe, pelieHue OQGOpPMIIEHO € COOJIIOIEHUEM
YCTaHOBJICHHBIX MPABHJI; CTYACHT CBOOOIHO BJIAJEET TEOPETUYECKHM MaTepHalIoM, 0e30mrO09HO
MIPUMEHSIET €ro MPH PEIIeHUH 3a7au.
OIICHKAa «XOPOII0)» BBICTABJISICTCSI CTYACHTY, €CJIM TPU BBINOJIHCHUH 3aJIaHUs JOIYIICHBI
HE3HAYUTENIbHbIE OIIMOKHU, pelieHue OQGOpPMICHO € COOJIIOJIGHUEM YCTAaHOBJICHHBIX IPABHIL;
CTYIGHT CBOOOJHO BIIQJICET TEOPETHYECKHMM MaTepHasioM, Oe30IMO0YHO NPUMEHSET ero Mpu
pEIlIeHUH 33]1aY;
OIICHKA «Y/JAOBJIETBOPUTEIbHO0Y» BBICTABIISICTCS CTYICHTY, €CIIM 3aJaHKUE BBIMIOJIHCHO C «TPYOBIMI)Y
omnOKamu, perienne opopmieHo 6e3 coOI0eHNs YCTaHOBIEHHBIX MPaBUI ;
OIICHKA «HEY10BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJIEHTY, €CITM paboTa He BBITIOJHEHA.

IpakTuyeckoe 3ansitue Ne 3
Pacuer n mocrpoenne Mexanuveckux xapakrepuctuk JIIIT cmemanHoro Bo30y:xaeHust

Lenp padotsr: 1. [IoBTOpUTE TEOpETHUECKNI MaTepUal 10 TeMe «MexXxaHN4eCKHe XapaKTepUCTUKN
JIBUTATENS TOCTOSIHHOI'O TOKa CMEIIAHHOTO BO30YKIEHUS»
2. HayuuTtbcst paccUMTBIBaTh U CTPOUTHh MEXAHUYECKUE XAPAKTEPUCTUKH JBUTATEIS
MOCTOSIHHOTO TOKa CMEIIaHHOTO BO30YK/IEHUS.
Beimosnus patdory, Bel Oyaere:
ymemy:
- V1 onpenensaTs 2IEKTPOIHEPTETUUECKHAE TaPAMETPBhI AJIEKTPUYECKUX MAIIMH U allapaTos,
QJICKTPOTEXHUUCCKHUX YCTpOﬁCTB 1 CUCTEM,
MarepunanbHoe obecniedeHue:
WHcTpyKUny 0 BHITOJHEHUIO Pa0OThHI
3ananmne:
1.IToBTOpPUTE TEOPETUUYECKUI MaTepral.
2. PaccuuTaiite ¥ MOCTpONTE €CTECTBEHHYIO U UCKYCCTBEHHYIO (TIpM BBEJCHUU PE3UCTOPA B
I CIIb HKOp?I) MCXAaHUYCCKUE XAPAKTCPHUCTHUKNU ABHUIAaTCId IIOCTOAHHOIO TOKa CMCIIAHHOI'O
BO30yxJeHus. Onpenenute rpaduyeckd M aHAIUTUYECKH CKOPOCTb BpallleHHs IBUraTels Mpu
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paboTe Ha E€CTECTBEHHOM M HCKYCCTBEHHOH MEXaHMUYECKMX XapaKTePUCTHKAX TIpH 3aJaHHOU
Harpyske.
Ilopsinok BbINOJHEHHS padOThI:
1. TloBTOpeHUE TEOPETUYECKOTO MaTepHaa.
2. Pacuer u moctpoenne Mmexannueckux xapakrepuctuk AT CB
a) B IBUTaTEeIIbHOM PEXHUME;
0) B pexxuMe JUHAMUYECKOTO TOPMOKEHHUS.
3. Choenathb BBIBO/I.
®opma npeacTaBiaeHus pe3yJbTaTa: OTUET O MPOJCIAaHHON paboTe
Kpurepun oOumeHKH: OIEHKA «OTJMYHO» BBICTABISETCS CTYIEHTY, €CIM pPacyeTHas H
rpaduueckass 4acTH BBHITIOJHEHBI B IOJHOM o0OBeMe, pemieHue OQOPMIICHO C COOJIIOJICHUEM
YCTaHOBJICHHBIX MPABWJ; CTYACHT CBOOOJHO BIIZIe€T TEOPETUUECKHUM MaTepUaoM, 0€301IMO0YHO
IIPUMEHSIET €r0 IPU PEILICHUY 3aau.
OLICHKAa «XOpPOII0)» BBICTABIISIETCSI CTYACHTY, €CIM IPU BBINOJIHEHUU 3aJaHHS JOIIYLICHBI
HE3HAYUTENIbHBIE OIIMOKH, peleHue O(OPMIIEHO C COOJIOJCHHEM YCTAaHOBJICHHBIX IPAaBHI;
CTYICHT CBOOOJHO BJaJIEeT TEOPETUYECKUM MaTepuanoM, O0e30IHO0YHO MPUMEHSET €ro MpHu
pelIeHnH 3a/1a4;
OLICHKa «y/JA0BJIETBOPUTEIbHO0Y» BBICTABISETCS CTYICHTY, €CJIU 3aJ]aHKe BBIMOJIHEHO C «TPYOBIMIU»
omuOKaMu, pemeHue opopmiIeHo 6e3 COOIIOICHHS YCTaHOBICHHBIX MTPABUI
OLICHKA «HEeYy0BJeTBOPHUTEJIbHO» BHICTABIISCTCS CTYICHTY, €ClIi paboTa He BHITIOJTHEHA.

IIpakTnyeckoe 3ansTue Ne 4
Pacuer u nocTpoeHne MeXaHMYECKUX XapaAKTEPUCTUK ACHHXPOHHOTO IBUTATEJs

Henan:
1.IloBTopuTh TEOpEeTMUECKUH MaTepual 1o TeMme «MexaHMYecKHue XapaKTepUCTUKU
ACUHXPOHHOI'0 ABHUIATCIISA»
2.Hayuntbcsd paccuuThIBaTh M CTPOUTH MEXAHUYECKUE XapAKTEPUCTHUKUA ACHHXPOHHOTO
JBUTATECHS.
Beinosnus patdory, Bel Oyaere:
ymemn:
- V1 onpenensaTs 27IEKTPOIHEPTETUUECKHAE TAPAMETPBI MJIEKTPUUECKUX MAIIMH U allapaTos,
QJICKTPOTCXHUUCCKHUX yCTpOﬁCTB U CUCTEM,

MarepuajnbHoe o0ecnieyeHue:
WHCTpyKIIMY IO BHIIOITHEHUIO PA0OTHI
3aganue:

1.IToBTOpUTH TEOpETUUYECKUI MaTepura.

2. Paccuutath ¥ TOCTPOUTH E€CTECTBEHHYIO U HCKYCCTBEHHYIO MEXaHUYECKHE
XapaKTePUCTHKU aCHHXPOHHOTO apuratens. Omnpenenute rpa@uuecku U aHATUTHUYECKH CKOPOCTh
BpallieHus JIBUTaTelsi TMpu paboTe Ha €CTECTBEHHOM W HWCKYCCTBEHHOW MEXaHMYECKHX
XapaKkTEePUCTUKAX MPH 3aJaHHOM HAarpy3Ke.

IHopsaoKk BbINIOJIHEHHS PA0OTHI:

1.IToBTOpEHUE TEOPETUUECKOTO MaTEpHaa.

2.Pacder 1 MOCTPOCHNE MEXaHUUYECKUX XapPaKTEPUCTHK ACHHXPOHHOTO JBUTATEIIS

a) B IBUTATEIIbHOM PEXHME;

0) B peXuMe JUHAMUYECKOTO TOPMOKEHUS.

B) B PEXKHME PEKYNEPATUBHOTO TOPMOKEHHUS

3. Choenatb BLIBOJI.
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®opma mpeacTaBieHHs] pe3yJIbTaTa: OTYET O IPOJICIAHHON paboTe

KpuTepuun OIEHKHM: OICHKA «OTJHYHO» BBICTABISIETCS CTYACHTY, €CJIM pacyeTHas W
rpaduueckas 4acTH BBHITIOJHEHBI B IOJHOM o0OBeMe, pemieHue OQOPMIICHO C COOJIIOJICHUEM
YCTAHOBJICHHBIX MPABHJI; CTYJICHT CBOOOIHO BJIAJICET TEOPETUYSCKUM MATEpUAIOM, OE30IIHO0THO
NPUMEHSIET €ro MPH PEIICHUHU 3a/1a4.
OILICHKA «XOPOINO0» BBICTABISCTCS CTYACHTY, €CJAM [PU BBIIOJHECHUH 3aJaHHs JOMYIICHBI
HE3HAYUTCIIbHBIC OH_II/I6KI/I, peuicHuc O(bOpMJIeHO C CO6HIOIICHI/ICM YCTAHOBJICHHBIX IIPaBUII;
CTYyIEHT CBOOOJHO BIIAJICET TEOPETUYCCKUM MAaTEpPHaIoM, Oe30IHO0YHO MPUMEHSET €ro Mpu
pCLICHUY 3a/1ay;
OIICHKA «yJAOBJIETBOPUTEILHOY» BBICTABIISACTCS CTYJACHTY, €CJIM 33JJaHNE BBITOJHEHO C «TPYOBIMI»
omunOKkaMu, pemeHue opopmiIeHO 6e3 COOIII0ICHHS YCTaHOBICHHBIX MTPABUI
OLICHKA «HEYT0BJIEeTBOPHTEIbLHOY BHICTABISIETCS CTYACHTY, €CJIM paboTa He BBIIOJIHEHA.

IIpakTuyeckoe 3anaTue Neb
Pacuer xapakTepucTMK CHHXPOHHOH MAalllMHbI
Hean:
1.IToBTOPUTH TEOPETUUECKUI MaTepUal 10 TeMe «XapaKTePUCTUKU CUHXPOHHOT'O JIBUTATEIs»
2.Hayuutbcs paccUuThIBaTh U CTPOUTH XapaKTEPUCTUKH CUHXPOHHOTO JIBUTATENs
Boinoinus padorty, Bel Oynere:
ymemy:
- V1 onpenensiTe 37I€KTPOIHEPreTUUECKHUE TAPAMETPhI AJIEKTPUUYECKUX MAIIMH U allapaTos,
JIEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;
MarepunanbHoe obecrnieyeHue:
WHCTpyKIIMHY 1O BBIIOJIHEHHUIO pabOThI
3aganue:
1.IToBTOPUTH TEOPETHUECKUI MaTepUall.
2. Tpexda3Hbi CHHXPOHHBI TeHEepaTop BKIIOYEH Ha NapaieNbHYI0 padoTy C CEeThIO
HanpsbkeHneM U m dactoroit 50I'n. Koaddunument 3anoiaHeHus: cepedHMKa CTaTopa CTajbio
Kc=0,95. Oo6motounsiii kodxpdumuenT Kqy5=0,92. DazHple 0OOMOTKHM CcTaTopa COEIUHEHBI
«3Be310i». 3HaueHus napameTpoB CJI npuBenensl B Tabnuie. Tpebyercss onpeaeanTs: TOPMO3HbIE
MOMEHTBI, JEHCTBYIOIIME Ha POTOP; OCHOBHOM MOMEHT; PEAKTUBHBIM MOMEHT; PE3YyJIbTUPYIOIIHAN
MoMeHT. [locTpouts rpadmku 3THX MOMEHTOB B (pyHKIMM yria 0; BBIUYHCIUTH MEPErpy30UHYIO
CIIOCOOHOCTB TE€HEPATOPA, €CH PEKUM HOMHHAJIBHON HArpy3KH COOTBETCTBYET YTy HArpy3KHU Oyarp
=16,5".
Ilopsinok BbINOJHEHHS padOTHI:
1 .IloBTOpEHNE TEOPETUYECKOTO MaTEpHaIa.
2.PacueT u mocTpoeHne XapaKTEPUCTUK CUHXPOHHOTO JIBUTaTels
3. Cnenatb BBIBOJI,.
®opma npeacraBjieHUs pe3ybTaTa: OTUYET O MPOJIETaHHON paboTe
Kpurepun oOmeHKH: OLIEHKa «OTJMYHO» BBICTABJISETCS CTYACHTY, €CIM pacueTHas |
rpadguyeckass YacTH BBHITIOJIHEHBI B IOJHOM 0O0OBeMe, pemieHne OQOopMIIEHO € COOJIOJIEHUEM
YCTAQHOBJICHHBIX MPABUJI; CTYJIEHT CBOOOIHO BJIQJICET TEOPETUUYECKUM MaTepHajoM, 06e301In00uHO
MIPUMEHSIET €ro PU PEIIeHUH 3aay.
OLICHKa «XOPOLN0» BBICTABISAETCSI CTYIEHTY, €CIM IIpU BBHINOJIHEHUM 3aJaHUS JIOMYIIEHbI
HE3HAYUTENIbHbIE OIIMOKHU, pelieHue OQOpPMIEHO C COOJIIOJIEHUEM YCTAHOBJIEHHBIX IPABUIIL;
CTYZIEHT CBOOOJHO BIaJICET TEOPETHYECKHUM MaTepHaioM, Oe30IIMO0YHO NPUMEHSIET ero npu
pelIeHnH 3a/1ay;
OLIEHKA «Y/JA0BJIETBOPUTEJIBLHO» BBICTABIISIETCS CTYJICHTY, €CJIM 3a/laHUE BBIIOJIHEHO C «IPyOBIMU»
omnOKamu, perienne opopmiieHo 06e3 coO0JeHHs] YCTaHOBIEHHBIX MPaBUI ;
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OLICHKA «KHEYAOBJECTBOPUTECJIbHO) BbICTABIIICTCA CTYACHTY, €CIIN pa60Ta HC BBIITOJIHCHA.

IIpakTuyeckoe 3ansitue Ne 6
Pacyer 1 nocTpoeHne MeXaHHYECKUX XAPAKTEPUCTHK JABHIaTe/sl IOCTOSIHHOIO TOKA
He3aBHCHMOI0 BO30Yy:KIeHNs NP PeryJIMPpOBaHNH CKOPOCTH

Heab: 1.IloBTOpUTH TEOpETHUECKUI MaTepHal 1o Teme «PerynmpoBanne CKOpoCcTH JIBUraTels
IIOCTOSIHHOT'O TOKa»
2.Hayuutbcsd paccuuThlBaTb U CTPOUTb MEXAHUYECKHE XApaKTEPUCTHKU  JIBUraTells
IIOCTOSIHHOT'O TOKa HE3aBUCUMOI'0 BO30YKIEHUS IPU PA3JIUUHBIX CIIOCO0AaX peryJIupoBaHMsL.
Beinosinus patdory, Bel Oyaere:
ymemy:
- V1 onpenensaTs 3JIEKTPOIHEPTETUUECKUE TAaPAMETPBI AIEKTPUUECKUX MALIUH U allllapaTos,
NMEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;
MarepunanbHoe obecrnieyeHue:
WHCTpyKIIMHY 1O BBIIOJIHEHHUIO pabOThI
3ananne:
1.IToBTOpUTH TEOPETUYECKUI MAaTEpHAIL.
2. IlocTpoliTe MCKYCCTBEHHYIO MEXaHMUYECKYI0 XapaKTEpPUCTUKY JBUTATelNs MOCTOSHHOIO
TOKa HE3aBUCUMOIO  BO30YXJIEHHUs IpH OCIa0JeHHOM MAarHUTHOM II0TOKE M HW3MEHEHHUHU
HanpspkeHus. OmnpenenuTte Tpa@UUecKd W aHAIUTUYECKA CKOPOCTh BPAIICHUS JBUTATENS TIPU
palboTe Ha HCKYCCTBEHHOW MEXaHMYECKOM XapaKTepUCTUKE MTPU 3aJJaHHOM Harpyske.
Ilopsinok BbINOJHEHHS PadOTHI:
1 .IloBTOpEHNE TEOPETUYECKOTO MaTepHalIa.
2.Pacuet u nocrpoenune Mexannueckux xapaxkrepuctuk AT HB
a) B IBUTaTEIIbHOM PEXHUME;
0) pu 0c1abJIe€HHOM MarHUTHOM ITOTOKE.
B) NIPY U3MEHEHUH HAIPSHKEHHUS.
3. Caenatb BBIBOJ .
®opma npeacTaBiaeHus pe3yJbTaTa: OTUET O MPOJIEIaHHON paboTe
Kpurepun oumeHKH: OlLIEHKa «OTJMYHO» BBICTaBISIETCS CTYAEHTY, €CIM pacyeTHas u
rpaduyeckas 4acTW BBINOJIHEHbl B MOJHOM oOBeMe, pelieHue O(OpMIIEHO C COOJIOJECHUEM
YCTAHOBJICHHBIX MPaBUJI; CTYJAEHT CBOOOJHO BIIAJEET TEOPETUYECKUM MaTepuaioM, Oe30mnO0YHO
IIPUMEHSIET €r0 IIPU PEIIECHUH 3aad.
OLICHKa «XOPOINO0» BBICTABJISETCS CTYIEHTY, €CJIIM TpPU BBHIIOJIHEHUM 3aJaHUS JIOMYIIEHbI
HE3HAUUTENIbHbIE OIIMOKH, pelieHue O(OPMIIEHO C COOJIIOJICHHMEM YCTAHOBJIEHHBIX IPAaBUIL;
CTYIEHT CBOOOJHO BJaJEET TEOPETUYECKUM MaTepuaioM, Oe30HIMO0YHO NPUMEHSET €ro IMpHu
pEILIECHNN 33/1a4;
OLIEHKa «y/J0BJIETBOPUTEJIbHO)» BBICTABISETCS CTYIEHTY, €CIIU 3aJaHHE BBIMOIHEHO C «TPYOBIMU»
omnOKaMu, pemeHne opopmIIeHO 6e3 COOJII0ICHHs YCTaHOBICHHBIX MTPABUI ;
OLICHKa «HEeY0BJIeTBOPHUTEJbHO» BHICTABIISIETCS CTY/IEHTY, €ClIi paboTa He BHITIOJHEHA.

IIpakTuyeckoe 3ansTue Ne 7
Pacyer u nocTpoeHne MeXaHU4YeCKMX XaPAKTEPUCTUK ACMHXPOHHOIO ABHUIaTeJ/isi IPH
peryJMpoBaHUU CKOPOCTH

Hean:
1.IloBTOpUTH TeOpeTHUEeCKUi MaTepuan mo Teme «PerynupoBaHue CKOPOCTH — JBUTaTens
MEPEMEHHOTO TOKa»
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2.Hayuntbcs paccuumThIBaTh M CTPOUTh MEXAHMYECKHE XAPaKTEPUCTUKH  JBHraTels
ACMHXPOHHOTO JIBUTaTelIs MPH Pa3IMUHbIX CIOCO0aX pPEeryIupoBaHusl.
Beinosnus patdory, Bel Oyaere:
ymemy:
- V1 onpenensTs 37IEKTPOIHEPrETUUECKHUE TAPAMETPhI AJIEKTPUUECKUX MAIIMH U allapaTos,
ANEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;
MarepunanbHoe obecrnieyeHue:
WHcTpyKUMY 10 BHITOTHEHUIO PA0OTHI
3ananme:
1.IToBTOpUTH TEOPETUUECKUN MaTepHaIl.
2. IlocTpoiTe MCKYCCTBEHHYIO MEXAHMYECKYIO XApAaKTEPUCTUKY JBUTATENs MEPEMEHHOIO
TOKa TpU M M3MEHEHMHM YacTOThl MCTOYHMKA HampspkeHus. Onpenenutre rpaduyeckd U
AQHAJIUTUYECKH CKOPOCTh BPALICHUS [BUTATENS NMPH paboTe HA HMCKYCCTBEHHOW MEXaHWYECKOH
XapaKTepUCTHKE MPU 3aJJaHHON Harpys3Ke.
Ilopsinok BbINOJIHEHUs padOTHI:
1.IToBTOpEHNE TEOPETUYECKOTO MaTepHaa.
2.PacueT u mocTpoeHne MEXaHUUECKUX XapaKTEPUCTUK JBUTATENS [IEPEMEHHOTO TOKa
a) B IBUTaTEIIbHOM PEXHME;
0) IpH yBEIMUYEHUU YaCTOTHl HICTOYHHMKA MUTAHUS.
B) MPU YMEHBIIIEHUH YAaCTOThl UICTOYHUKA MUTAHUSI.
3. Cnenatb BBIBOJI.
@®opma npeacTaBJieHUs pe3yJabTaTa: OTYET O MPOJICTAHHON paboTe
Kpurtepun ouneHku: oleHKa «OTJIMYHO» BBICTABIISETCS CTYJIEHTY, €CIIM pacueTHast U rpaduueckas
YacTU BBHINIOJHEHBI B IOJIHOM OOBbeMe, pelleHHne OPOPMIIEHO C COOIOJIEHUEM YCTAaHOBIIEHHBIX
IIpaBWI; CTYACHT CBOOOJHO BIIaJIEET TEOPETUUECKUM MaTepHaoM, 0€30LUIMO0YHO NMPUMEHSET €ro
MIPH PEIICHUU 3a]1au.
OLICHKa «XOPOINO0» BBICTABJISETCS CTYAEHTY, €CJIM IpPU BBINOJHEHUM 3aJaHUS JIOMYIIEHbI
HE3HAUUTENIbHbIE OIIMOKH, pelieHue O(OPMIEHO C COOJIIOJICHHMEM YCTAHOBJIEHHBIX IPAaBUIL;
CTYJIEHT CBOOOJHO BJaJEET TEOPETUYECKUM MaTepuaioM, Oe30HIIMO0YHO NPUMEHSET €ro IMpHu
pelLeHNH 3a/1a4;
OLIEHKa «y/JA0BJIETBOPUTEJIbHO)» BBICTABISETCS CTYIEHTY, €CIIM 3aJaHU€E BBIIOIHEHO C «TPYOBIMI»
omKnOKaMu, pereHne opopmIIeHO 6e3 COOJII0ICHHs YCTaHOBICHHBIX MTPABUI ;
OLICHKa «HEeYyI0BJeTBOPHUTEJbHO» BHICTABIISIETCS CTY/IEHTY, €ClIM paboTa HE BHIIIOJHEHA.

IpakTuyeckoe 3ansitue Ne 8
Pacuer IMYCKOBBIX COl'[pOTI/IB.TleHI/Iﬁ ABHUIaTeJ I MNOCTOAHHOI0O TOKAa HE3AaBUCHUMOI'O B036y)K)IeHI/IH
Hean:
1. IloBroputh TeopeTuueckuii marepuanm 1o Teme «PacueT NyCKOBBIX CONPOTHBICHUN
JIBUTATENS TIOCTOSIHHOTO TOKa.
2. HayunTbcs paccUMTBIBaTh TyCKOBBIE COMTPOTUBIICHUS IBUTaTelIs MOCTOSHHOTO TOKa
HE3aBUCHMOTI'0 BO30YKACHHUS
Bbinosinus padory, Bol Oyaere:
ymemb:
- V1 onpenensaTs 3IEKTPOIHEPTETUUECKHUE TAPAMETPBI AIEKTPUUECKUX MAIIMH U allapaTos,
JNEKTPOTEXHUYECKHUX YCTPONCTB U CUCTEM;
MarepunanbHoe obecniedeHue:
WHcTpyKIMy 10 BHIOTHEHUIO paOOTHI.
3aganme:
1.IToBTOpPUTE TEOPETUUECKUN MaTepral.
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2. ]lns nBurarens TMOCTOSHHOTO TOKa NapajjieIbHOTO BO30YXACHUS pacCUMTAlWTe ITyCKOBBIC
conpoTHBiieHUs. OnpeaenuTe BpeMs pa3sroHa 10 HOMUHAJIBHONW CKOPOCTH BpaIllEHUs!.
Ilopsinok BbINOJIHEHUs padoOThI:
1. TloBTOpEeHHE TEOPETHUECKOro MaTepuaila.
2. Pacuer mycKOBBIX CONPOTHBIICHUH I'pa)0aHATUTHIECKUM CIIOCOOOM.
3. Pacuer mycKOBBIX COIPOTHBIIEHUH aHAIUTUYECKUM CIIOCOOOM.
4. Cpenatb BBIBOJ.
®opma npeacTaBiaeHus pe3yJbTaTa: OTUET O MPOJCIaHHON paboTe
Kputepuu oumeHKHM: OIICHKAa «OTJIMYHO» BBICTABIISCTCS CTYACHTY, €CIIM pacyeTHas u
rpaduyeckas 4acTU BBINOJIHEHbl B IOJHOM 00OBeMe, pelieHue O(OPMIIEHO C COOJNIIOJCHHEM
YCTAHOBJICHHBIX MPABUJI; CTYJIEHT CBOOOJHO BIJIAZICET TEOPETUUYECKUM MaTepHalioM, 0€301MMO0YHO
IIPUMEHSET €ro MpH pelIeHUH 3a1ay.
OLIEHKA «XOPOIIO» BBICTABIIACTCS CTYIEHTY, €CIM TPH BBHINOJHEHWU 3a7aHUS JOMYIICHBI
HE3HAUUTENIbHbIE OIIMOKH, pelieHue O(OPMIEHO C COOJIIOJEHHEM YCTAHOBJICHHBIX IPAaBUII;
CTYIGHT CBOOOJHO BIIaJICET TEOPETUYECKHM MaTepuasoM, Oe30IMO0YHO MPHUMEHSET €ro IMpHu
peLIeHNH 3a]1a4;
OLIEHKA «Y/J0BJIETBOPUTEJILHO» BHICTABISIETCS CTYJICHTY, €CJIM 3a/IaHUE BBIIOJHEHO C «TPyObIMI»
omnOKaMu, perieHue opopmiIeHo 6e3 CoOIII0IeHHs YCTaHOBIICHHBIX MTPABUI ;
OLIEHKA «HEYT0BJIETBOPHUTEIbHO0Y BHICTABIISICTCS CTYJCHTY, €CIIM Pad0Ta HE BHIIOIHEHA.

IIpakTnyeckoe 3ansiTue Ne9
Pacuyer nmycKoBBIX CONPOTUBJIEHUH ACHHXPOHHOTIO IBUIaTeJs
Mean:
1.IloBTOpuTh TEOpeTHUECKUH MaTepuan 1o TeMe «PacueT ™yCKOBBIX COMPOTUBIICHUIA
ACUHXPOHHOTO JIBUTATEIISI.
2. HayuuTbcs paccUuThIBaTh MyCKOBBIE COMTPOTUBICHUS ACHHXPOHHOTO IBUTATETIS.
Boinoainus padorty, Bel Oynere:
ymemy:
- V1 onpenensiTe 3IEKTPOIHEPTETHUECKUE TTApaMETPhI JIEKTPUUECKUX MAIIIMH U anmapaTos,
ANEKTPOTEXHUYECKHUX YCTPOMCTB U CUCTEM;
MarepuajnbHoe o0ecnieyeHue:
WHCTpyKIIMY 110 BHIOTHEHHUIO Pa0OTHI.
3aganue:
1.IToBTOpUTH TEOPETUUECKUI MaTepura.
2. ]I acCHHXPOHHOTO JBUTATEIISI pACCUYUTANTE MyCKOBBIE COMTPOTUBIICHHS.
IMopsiiok BbINOJIHEHUS PA0OTHI:
1.IToBTOpEHNE TEOPETUYECKOIO MaTepHraa.
2.PacyeTt myCKOBBIX CONMPOTUBIIECHUH TpadOaHATUTHIECKUM CITIOCOOOM.
3.PacyeT mycCKOBBIX CONMPOTUBICHUIN aHATUTHUYECKUM CIIOCOOOM.
4. ChenaTth BBIBOJ
®opma npeacTaBJieHNs pe3yJbTaTa: OTYET O MPOJICTAHHON paboTe
Kpurtepun omeHKH: OIICHKA «OTJMYHO» BBICTABISIETCS CTYJAEHTY, €CIU pacueTHas |
rpaduyueckas 4acTH BBHITIOTHEHBI B MOJHOM oOBeMe, pelieHue OQOpPMIIEHO € COOJIIOICHUEM
YCTAaHOBJICHHBIX MPABUJI; CTYJICHT CBOOOJHO BJIAJIEET TEOPETHUUECKUM MaTepHaTIOM, 0€301THO0YHO
MIPUMEHSET €ro MPHU PEIICHUH 3a/1a4.
OIICHKAa «XOPOI0)» BBICTABJISICTCSI CTYACHTY, €CIU TPU BBIMOJIHCHUN 3aJlaHUs JOIYIICHBI
HE3HAYUTENIbHbIE OIMUOKHU, pelieHue OQOPMICHO C COOJNIIOJIGHHEM YCTAaHOBJICHHBIX MPABHIL;
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CTYIGHT CBOOOJHO BIaJICET TEOPETUYECKHMM MaTepHasoM, Oe30IMO0YHO NMPHUMEHSET €ro IMpHu
pelIeHIH 3a/1a4;

OLIEHKA «Y/J0BJIETBOPUTEJIBLHO» BHICTABIISIETCS CTYJICHTY, €CJIM 3a/IaHUE BBIIOJIHEHO C «IPyOBIMU»
omuOKamu, perieHrue opopmiieHo 6e3 COONIOCHUS YCTAaHOBJICHHBIX TIPABHII |

OLIEHKA «HEYI0BJIETBOPHUTEIbHO0Y BHICTABIISICTCS CTYJCHTY, €CIIM Pad0Ta HE BHIOIHEHA.

IIpakTnyeckoe 3ansaTue Ne 10
Pacyer MOIIHOCTH ¥ BBIOOP ABHUIaTe s METOAOM IKBHBAJICHTHBIX BeJIMYMH.
Henn:
1.IloBTOPUTH TEOpETUUECKHUI MaTepual o TeMe «Bp1Oop aBuUraTeneii.
2. HayuuTbcs pacCUYMTBIBATH MOIIIHOCTH U BEIOMPATh IBUTATEIIM MEXaHU3MOB MTPOKATHBIX CTAHOB.

Beinosinus patdory, Bel Oyaere:

ymemy:
- V1 onpenensaTs 3AEKTPOIHEPTETUUECKUE TAaPAMETPBI MIEKTPUUECKUX MAIIMH U allaparos,
MEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;

MarepunanbHoe obecneyeHue:
WHcTpyKUMy 10 BHIIOJHEHUIO Pa0OThI
3aganue:
1.IToBTOpUTH TEOPETUUECKUI MaTEpUAL.
2. Ilo mannHeiM  moctpoiite rpaduk Harpy3ku M=f(t), onpenenure BeIMYUHY IKBHBAICHTHOIO
MOMEHTa U BbIOEpUTE MPEABAPUTEIBHO JBUIATEIb IOCTOSIHHOIO TOKAa IOCJIEI0BATEIbHOTO
BO30YXJieHHs (10 KaTalory AJs JBUraresiell MOBTOPHO-KPAaTKOBPEMEHHOTO pexkuma). YacToToi
BpaLICHUs JBUTATEINS 3a0aUTECh CAMOCTOSATEIBHO
ITopsinok BbINOJHEHHS PAadOTHI:
[ToBTOPUTH TEOPETUUECKUI MaTEPHUAIL.
ITocTpoUTh Harpy304HyIO AUArpaMMy.
Onpenenutb MOIIHOCTh JBUTATENS.
[TpousBecTu BbIOOp ABUTATENS.
[IpoBepuTh ABUraTENb MO0 HArPEBY U MEPErPY30UHOIl CIIOCOOHOCTH.

ko

®opma npeacTaBiaeHUs pe3yJbTaTa: OTUET O MPOJICIAHHON padboTe

Kputepuu omeHkH: OIICHKA «OTJMYHO» BBICTABISETCS CTYACHTY, €CIH pacueTHas H
rpauyeckas 4acTU BBHINIOJIHEHBI B TOJHOM 00OBeMe, pelieHue OQOopMIIEHO C COOJI0JIEHUEM
YCTaHOBJICHHBIX MPABUJ; CTYACHT CBOOOTHO BIIAJIC€T TEOPETUUECKUM MaTepuanioM, Oe30InO0UHO
MIPUMEHSIET €r0 TIPH PEIICHUH 3a71ad.
OLICHKa «XOPOILO0» BBICTABISETCS CTYIACHTY, €CIM TPHU BHIIOIHEHUHM 3a/aHUS JIOMYIIEHbI
HE3HAYUTCIIBHBIC OHII/I6KI/I, peIICHUC O(l)OpMJ'IeHO C CO6J'IIOI[6HI/ICM YCTAHOBJICHHBIX IIPaBUII;
CTYIEHT CBOOOJHO BIaJ€EeT TEOPETHMUYECKUM MaTepuaioM, Oe30HIMO0YHO MPUMEHSIET ero mpu
pEIICHNN 33]1aY,
OIICHKA «Y/J0BJIETBOPUTEIbHO0Y BBICTABISETCS CTYIEHTY, €CIIU 3aJaHHE BBHIMOJIHEHO C «TPYOBIMU»
omuOKkamu, pemeHrne opopmiieHo 6e3 COONIOICHUST YCTAaHOBJICHHBIX TIPABHII |
OIICHKA «HEeYy/10BJIeTBOPHUTEIBHOY BHICTABIISCTCS CTYACHTY, €Ciii paboTa He BBITIOTHEHA.

IIpakTnyeckoe 3ansitue Ne 11
I/Isyqune CXE€MbI YIIpaABJICHUA ABUIATEC/JAAM IOCTOSAHHOI'O TOKA
Heasn: 1.IIoBTOpUTH paHee U3y4EHHBIH MaTepual 1Mo TeMe «TUMOBbIE Y3JIbl CXEM YIpaBJICHUS
ABUT'aTCIIAMMU ITOCTOAHHOI'O TOKa»
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2. 3y4uTh NPUHIMI JEHCTBUS CXEMBI YIIPABJICHHUS JBUTATENSAM IIOCTOSIHHOTO TOKA
Bbinosinus padory, Bel Oyaere:
ymemn.
- Y1 onpenensiTe 31EKTPOIHEPTETHUECKUE TAPAMETPHI JIEKTPUUECKUX MAILIWH U anlapaTos,
ANEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;
MarepuajibHoe o0ecnieyeHue:
WHCTPYKIIHUSA MO BBIMIOJIHEHUIO paOOTHI.
3aganue:
1.IloBTOPUTH TEOpPETUYECKUI MaTepHal
2./3yunTh NPUHLHKI JEHCTBUS CXEMbI YIIPABIICHUS IBUTATEISAM [TOCTOSIHHOIO TOKA
Ilopsinok BbINOJIHEHHS padOThI:
1.IloBTOpEHUE TEOPETUYECKOTO MaTepraia
2.HauepTuTh cXeMy yIpaBiI€HUs JBUrATEISM IOCTOSIHHOIO TOKa
3.M3y4nTh NPUHUMUII JCHCTBUSA CXEMBI YIIPABICHUS JBUTATEISIM OCTOSHHOIO TOKA
4. OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI
®opma npeacTaBJieHUs pe3yJbTaTa: 3alIUTa IPAKTHIECKON pabOThI
Kputepun onenkmn:
«5» (OTJINYHO):BHIIOJHEHBI BCE 3aJaHUS MPAKTHUECKON pPaldOThI, CTYAEHT YETKO U 0e3 OmMOoK
OTBETUJI Ha BCE KOHTPOJIbHBIE BOIPOCHI.
«4» (XOpoIIo): BBIMOJHEHBI BCE 3a/laHUA NPAKTHUECKON pabOThI, CTYIEHT OTBETHJ HAa BCE
KOHTPOJIbHBIE BOIPOCHI C 3aMEYAHUSIMU.
3 (YHOBIETBOPUTENBHO): BBINOJIHEHBI BCE 3aJaHUSl TMPAKTUYECKOW pabOThl C 3aMEeYaHUsIMU;
CTYJIEHT OTBETHJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMH.
«2» (He 3aYTEHO): CTYAEHT HE BBIMNOJHUJ WIMA BBIOJHUI HEMPABWIBHO 3a/laHUsl MPaKTHYECKON
paboThI; CTYACHT OTBETWI Ha KOHTPOJIBHBIE BOIPOCHI C OMMOKAMH WJIM HE OTBETWJI Ha
KOHTPOJIbHBIE BOIIPOCHI.

IIpakTuyeckoe 3ansaTue Ne 12
H3yuenne cxembl yIpaB/JaeHHs ABUTATEIAM IEPEMEHHOI0 TOKA
Heasn: 1.IloBTOpUTE paHee M3y4EHHBIM Marepuan Mo TeMme «HUIOBBIE y37bl CXEM YIpaBICHUS
JBUTATEIISIMU IIEPEMEHHOTO TOKa»
2. 3yunTh NpUHIMN IEHCTBUS CXEMBbI YIIPABJICHUS JBUTATEISIM [IEPEMEHHOTO TOKa
Beimosnus patdory, Bel Oyaere:
ymemy:
-¥Y'1 onpenensaTe 37IE€KTPOIHEPrETHUECKHE TapaMeTPhl ANEKTPUUECKUX MAlIUH U allaparos,
ANEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;
MarepuanbHoe o0ecnieyeHue:
WHCTPYKIINS MO BBIMOJIHEHUIO paObOTHI.
3aganue:
1.IloBTOPUTH TEOpPETUYECKUI1 MaTepHrall
2.I3yunTh TPHUHIMII JEHCTBUS CXEMBbI YIPABIEHUS ABUTATEISIM IEPEMEHHOTO TOKA
ITopsinok BbINOJHEHHS padOThI:
1.IToBTOpEHME TEOPETUYECKOIO MaTepraia
2.HauepTuTh cXeMy yIpaBJIeHUs JBUTATEISAM IIOCTOSIHHOTO TOKA.
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3.M3yunth NpUHLMI JSHCTBUS CXEMBbI YIPABIEHUS ABUTATENSIM IOCTOSHHOTO TOKA
4. OTBEThI Ha KOHTPOJIbHBIE BOIIPOCHI
®opma npeacTaBieHus pe3yJbTaTa: 3alUTa MPAKTUYECKON pabOThI

Kpurtepnu ouenku: «5» (OTIMYHO):BBINOJIHEHbl BCE 3aJaHUs NPAKTUYECKOH pabOTbI, CTYIEHT
YeTKO U 0e3 OIMOO0K OTBETUJI HAa BCE KOHTPOJIbHBIE BOIIPOCHI.
«4» (XOpoIOo): BBIIOJHEHBl BCE 3aJaHUsl MPAKTUYECKOM paboThl; CTYIEHT OTBETHJ Ha BCe
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSIMU.
3 (YIOOBIETBOPUTENBHO): BBINOJIHEHBl BCE 3aJaHMs IMPAKTHUECKOW padoThl C 3aME4YaHUSIMU;
CTYJIEHT OTBETHJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUAHUSIMH.
«2» (HE 3aYTeHO0): CTYJEHT HE BBIMOJIHWI WM BBINOJHUI HEMPABUIBHO 33aJaHMs MPAKTHYECKON
paboThI; CTYACHT OTBETWI HAa KOHTPOJBHBIE BOIPOCHI C OIMMOKAMH WJIM HE OTBETWJ Ha
KOHTPOJIbHbBIE BOIIPOCHI.

IIpakTuyeckoe 3ansaTue Ne 13
N3yueHnne cxeMbl yNpPaBJaeHHS C JIOTHYECKUMHU 3J1€MEHTAMH
Heab: 1.IloBTOpUTH panee U3ydeHHbI MaTepuan o Teme «CHCTeMbl YIpaBIeHUS C JTOTUYECKUMU
AJIEMEHTaMM)»
2. 3y4nTh NpUHIUN IEHCTBUS CXEMBI YIIPABIICHUS JOTHYECKUMHU SJIEMEHTaMU .

Boinoainus padorty, Bel Oynere:

ymems.
-V1 onpenensTs 3JEKTPOIHEPTETHUCCKIE ITapaMeTPhI SJICKTPHUSCKAX MAIIIUH U aIlllapaTos,
ANEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;

MarepuajibHoe o0ecnieyeHue:
WHCTPYKIIUS MO BBITTOJHEHUIO PaOOTHI.
3aganue:
1.IIoBTOpUTH TEOPETUUYECKUIN MaTepuai
2.I3yunTh NpUHLIMIA JEHCTBUS CXEMBbI YIPABICHUS JIOTHUECKUMU AJIEMEHTaMHU
IHopsaok BbINOJHEHUS PA0OTHI:
1.IToBTOpEHME TEOPETUYECKOIO MaTepraia
2.HauepTuTh cxeMy yIpaBieHUs C JIOTUYECKUMHU 3JI€MEHTaMU
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3.M3yunTh NpUHLMUI JEHCTBUSA CXEM YIPABICHUS C JIOTHYECKUMU JIE€MEHTaMU
4. OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI
®opma npeacTaBiaeHus pe3yJabTaTa: 3allUTa IPAKTUYECKON pabOThI

Kpurtepuu ouenku: «5» (OTIMYHO):BBIIIOJHEHBI BCE 3a/JaHUS NPAKTHUYECKOW pPabOTHI,
CTY/IEHT YeTKO U 0e3 OIMOO0K OTBETHII HA BCE KOHTPOJIbHbIE BOIPOCHI.
«4» (X0poIo0): BBIIOJHEHBl BCE 3a/JaHUs IPAKTHUUYECKOHM padOThl; CTYJEHT OTBETHJ Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUAHUSMHU.
3 (YIOBIETBOPHUTENBHO): BBINOJIHEHBI BCE 3aJaHHUSA TPAKTHUECKOW pabOThl C 3aMEYaHUSIMHU;
CTY/IEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHUSIMU.
«2» (He 3aYTEHO): CTYJIEHT HE BBIINOJIHUJ WIMA BBIIOJHUI HENPABUIBHO 3a/laHUsl MPaKTHYECKON
palboThl; CTYAGHT OTBETWI Ha KOHTPOJIbHBIE BOIIPOCHl € OIIMOKAaMM WJIM HE OTBETWJI Ha

KOHTPOJIbHBIC BOIIPOCHI.

IIpakTuyeckoe 3ansaTue Ne 14
Bbi0op cucTeMBbl ynpaBJieHUs YJIEKTPONPUBOIOM

Hean:
1. IloBTOpUTH paHee HM3Y4YEHHBIH MaTepuas Mo TeMe ««THUIOBBIE Y37Ibl CXeM YIpaBJICHHUS
3aMKHYTBIX CUCTEM YIIPABICHUS.
2. Hayuutbcs BeIOMpaTh 000pYAOBaHUE Ul CUCTEM YIIPABICHHUS.
Boinoinus padorty, Bel Oynere:
ymemy:
-Y1 onpenensiTe 3M€KTPOIHEPreTHUYECKHE apaMeTphl AEKTPUUECKUX MAIINH U alnaparos,
INEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;
MarepuanbHoe obecrnieyeHue:
MHCTPYKLHS IO BBIIOJHEHUIO PAOOTHI.
3aganue:
1 IloBTOpUTH TEOPETHUECKHUI MaTepual.
2. BriOpatb 000py0BaHuE 17151 3JEKTPOIIPUBO/IA C IBUTATEIEM IIOCTOSHHOTO TOKA.
Ilopsinok BbINOJHEHHS PadOThI:
I1IoBTOpUTH TEOPETUUYECKOTO MAaTEpHATIA.
. Be1b6op tupuctopHoro nmpeodpasoparenst
. Be1Gop cusnoBoro tpanchopmaropa.
. Be16op criaxkuBaroiero peakropa.
. Pacdyer mocTOsSHHBIX BpEMEHH.
. CexaTh BEIBOI.
®opma npeacTraBJeHus pe3y/IbTaTa: PELICHNE TOCTABJIEHHBIX 3a7a4
Kpurepum ouenku:

AN AW —
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OLI€HKA «OTJIHUYHO» BBICTABIIACTCA CTYACHTY, €CJIU pacuy€THAasA 4aCTh BBIIIOJHEHA B IIOJTHOM OG'LCMC,
pemeHue 0oGOPMIICHO C COOJIOICEHUEM YCTAHOBJIEHHBIX MPABWI, CTYICHT CBOOOJTHO BIAICET
TEOPETUYECKUM MaTepHaioM, 0€30INO0YHO MPUMEHSIET €ro IIPH PEIICHUH 3a/ad.

OLICHKA «XOPOIIO» BBICTABJIACTCS CTYACHTY, €CIU TIPU BBINOJHCHHU 3aJaHUs JOIMYIICHBI
HE3HAYUTCIIBHBIC OH_II/I6KI/I, peuicHuc O(i)OpMJICHO C CO6HIOIICHI/IGM YCTAHOBJICHHBIX IIPaBUII;
CTY/ZICHT CBOOOJHO BIIQJICET TEOPETHYECCKHMM MaTepHasioM, Oe30IIMO0YHO MPHUMEHSET ero IMpu
pelIeHIH 3a/1a4;

OLICHKA «Yy/JAOBJIETBOPUTEIBLHO» BHICTABIISICTCS CTYJICHTY, €CJIM 3a/IaHUE BBIIMIOJIHEHO C «IPYyOBIMI»
omunOkaMu, pemeHue opopmiIeHO 6e3 COOIIOICHHs YCTaHOBICHHBIX MTPABUI

OLICHKA «HEYT0BJIETBOPHTEIbHOY BHICTABIISICTCS CTYJICHTY, €CJIM Pad0Ta HE BHIMOJIHEHA.

IIpakTuyeckoe 3ansiTue Ne 15
Pacuer n Bb10Op npeodpa3oBaresieil 4acTOTHI.
Hean: 1. IloBTOpuTh paHee W3yYECHHBIM MaTepuan Mo TeMe «TUMOBbIE Yy3/bl U CXEMBbI
YIPABJICHUS 3aMKHYTOM CHUCTEMOM JIEKTPOIIPUBOAAY.
2. Hayuntbes paccuMThIBaTh IMapaMeTpbl M OCYLIECTBIATH BbIOOp IpeoOpa3oBaTelis
YacTOThI [l ACUHXPOHHBIX JIBUraTelNeH.
Brinosinus padorty, Bl Oynere:
ymemy:
-¥Y'1 onpenensaTs 3J€KTPOIHEPIreTUUECKHE TapaMeTPhl AEKTPUUECKUX MAlIUH U allaparos,
ANEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;
MarepunanbHoe obecrnieyeHue:
MHCTPYKLUS IO BBIIIOJHEHUIO PAOOTBHI.
3aganme:
1. TloBTOpUTH TEOpPETUUYECKUI MaTEpHUaIL.
2. BriOpatb 000pynoBaHue A1 3JIEKTPONPUBOJA C ABUraTeIeM IIEPEMEHHOI0 TOKA.
Ilopsinok BbINOJHEHHS padOThI:
1. TloBTOpeHUE TEOPETUUYECKOTO MaTepHaa.
2. Pacuer u BbIOOp npeoOpazoBaTess YaCTOTHI.

3. BwbIOOp BhIIpAMUTENS.

4. CnenaTth BBIBOJI.

dopma npeacTaBJIeHNs Pe3yJbTaTa: PEIICHUE MOCTABIICHHBIX 3a71a4

Kputepuu oumeHKH: OIEHKA «OTJIHYHO)» BBICTABISIETCS CTYACHTY, €CIIM pacueTHas 4acTh
BEITIOJTHEHA B TIOJIHOM O0BeMe, pelieHne OGOpMIICHO ¢ COOJIOCHHEM YCTAaHOBIICHHBIX IMPABUIL
CTYIEHT CBOOOJHO BIaJ€eT TEOPETHMUYECKUM MaTepuaioM, Oe30HIMO0YHO MPHUMEHSIET ero mpu
peIIeHNH 3a/1ad.
OIICHKa «XOPOILO0» BBICTABISETCS CTYIACHTY, €CIM TPHU BHIIOIHEHUHM 3a/JaHUS JIOMYIIEHbI
HE3HAYUTEIIbHBIC OIMUOKHU, peleHue OQOPMIICHO C COOJIFOJICHUEM YCTAHOBJICHHBIX TIPABHIL,
CTYIEHT CBOOOJHO BIaJ€eT TEOPETHMUYECKUM MaTepuaioM, Oe30LIMO0YHO MPUMEHSIET ero mpu
pEIICHNH 33]1aY;
OIICHKA «Y/J0BJIETBOPUTEIbHO0Y» BBICTABISETCS CTYIEHTY, €CIIU 3aJaHHE BBIMOIHEHO C «TPYOBIMU»
omuOKkamu, perieHrne opopmiieHo 6e3 COONIOICHUST YCTAHOBIICHHBIX TIPABHII |
OIICHKA «HEeYy/0BJIeTBOPHUTEIBHOY BHICTABIISCTCS CTYICHTY, €CiIi paboTa He BBITIOTHEHA.
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Tema 1.2 DulekTprueckoe 1 3J1eKTPOMeXaHuYecKoe 000py/10BaHue.

JlabopaTopnasi paGora Ne 6
JHepreTuYecKue XapakTepuCTUKHA BEHTHISITOPHON YCTAHOBKH.

Heas: HccnenoBanue »HHEPreTMUECKUX XapAaKTEPUCTHK BEHTWISIMOHHOM CHCTEMBI IIpU
Pa3IMyYHBIX 3aKOHAX PEryJIMpOBaHUs JaBJICHUS U Pacxo/ia BO3/yXa: C IIOMOIIBIO JPOCCETNPOBAHUS
U IIPU PETYIUPOBAHUN CKOPOCTH BpPALCHUS BEHTHIISATOPA.
Beinosinus patdory, Bel Oyaere:
ymemy:
-Y'1 onpenensaTh 37€KTPOIHEPreTUUECKHE MTapaMETPhl AEKTPUUECKUX MAlIUH U alaparos,
ANEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;
- Y7 ouenuBath 3 HEKTUBHOCTH PAOOTHI AJICKTPUUECKOTO U AICKTPOMEXAHUYECKOTO
00opyI0BaHUS;
MarepunanbHoe obecrnieyeHue:
WHCTpyKIMS 1O BHIIOTHEHUIO Pa0OTHI, TaAOOPATOPHBIN CTEHT
3aganue:
W3yunth conmep:kaHue IaHHON paboThl M TeMy «INEKTPOOoOOpyHOBaHUE BEHTHISATOPHBIX
YCTaHOBOK», OBITh TOTOBBIM OTBETHTH Ha KOHTPOJIBHBIE BOIIPOCHI.
Ilopsinok BbINOJIHEHHS PadOTHI:
[Ipu npoBenennn paboTHI ABepily InKada yrpaBieHHs pa3penraeTcsi OTKPHIBATH TOJIBKO B
MIPUCYTCTBUU MpernoaBaTels. s obecrnieyeHus MOJIHOM paboTocrmocoOHOCTH
000pyIOBaHUSI BCE aBTOMAaTHYECKUE BBIKIIOUATEINN, PACTIONOKEHHBIE BHYTPH MIKada yIpaBiIeHus,
JOJKHBI OBITH BKIIFOUEHBI.
[lepen npoBeneHueM J1abopaTopHON pabOTHl HEOOXOAUMO TMPUBECTH MEPEKIIIOYATeI Ha JIBEpIE
mkaga B UCXOJHOE COCTOSTHUE:
- nepexrovaresib  SA2  «ympaBICHHE», pPACIONIOKEHHBIH Ha JIIEMEHTE «YIpaBJICHUE
3anBIKKON Nely mepeBecTu B mosioxkeHue «Pyqy;
-iepexiitoyarenb SA3 «ympaBleHHE», PACIIOIOKEHHBIH Ha DJIEMEHTE «YIPABJICHUE JBHTATEIEM»
nepeBecty B nonoxkenue «OtT Cetny;
-epexitoyareb  SA4  «ympaBleHHE»,  PACMOJOKEHHBI  HAa  JJIEMEHTE  «YIpaBJICHHE
peoOpa3oBaTesieM YacTOThD» IEPEBECTH B MOJIOKEHUE «Pyu»;
-nepexmodaren’s  SAS  «pazpemenue I1Y», pacmofiokeHHBIM Ha JJEMEHTE «YIpaBleHUE
npeoOpa3oBaresieM 4acToThl» nepeecty B nososkeHue «OTKIDy;
- noreHmomeTpsl 3ananns RP1-RP3 nepeBectr B HyneBoe moJiokeHHe. Y O€IUThCsS, YTO Ha
pacnpenenuTenbHOM IKady MoJaHO MUTAHKWE Ha CTEH, ¢ KOTOPBIM MPEACTOUT padoTaTh B IaHHOM
nabopaTopHoi padore.
B paborte wuccnemyroTcs CBONCTBA ACHMHXPOHHOTO JIBUTATeNs, KaTaJOXHbIE JaHHBIE KOTOPOTO

IIpUBECHBI B Ta0uIe 1.
Ta6nuua 1 . [TacnopTHbIe JaHHBIE AaCHHXPOHHOT'O JIBUTATEINS C KOPOTKO3aMKHYTBIM IOTOHOM

HanmenoBanwne napamerpa 3HaueHue

Tun AUNP63A2
MoiHoCcTh, BT 370
}Blogymanbﬁoe HanpspKeHUe MUTaHUsE OOMOTKH CTaTopa, 380
HomuHanbHas yacToTa BpalieHus, 00/MUH 2730
HomuHanmpHBIN TOK a3kl craTtopa, A, Y 0,9
COS® 0,84
Homunanepueiii MomeHT, H M 1,3
AKTHBHOE CONPOTHUBIIEHUE cTaTopa I'1, OM 24
MexaHnudeckue notepu, Pyexana, Bt 15

44



1. DOuepeemuueckue xapaxmepucmuku npu ynpasieHuu 3a08UNCKaAMU.
JlpoccenpHOE pEryaupoBaHUE MJaBJICHHWS M pacxoia B BEHTWIATOPHON YCTAHOBKE SIBIISIETCA
Hauboyiee MPOCTHIM, OJHAKO M HaMMEHee SKOHOMMYHBIM BBMJy TOIO, 4TO 3JIEKTPOJBUIaTEIb
BEHTWISITOpa BCerja paboTaeT ¢ HOMUHAJIBHOM CKOPOCThbIO. M3MepeHue naBiieHus U pacxoaa B
7a00paTOPHOM  CTEHJAE  OCYLIECTBISETCs  IOCPEICTBOM  JIaT4YMKA,  PACIOJI0KEHHOIO
HEMOCPEJCTBEHHO Ha MOJAEIH BEHTWIAIMOHHON cucTeMbl. JlaTyMk uMeeT JBa marpyoOka,
MOJKJIIOYEHHBIX B BEHTWIALMOHHYIO cuctemy. [Ipu AByX NOIKIIOYEHHBIX NaTpyOKax JaTuuk
U3MEpSeT pa3HMIly JaBJIEHUN B pa3HbIX 4YacTSIX BO3JyXONpPOBOJAa M HAa OCHOBAaHUMU Pa3HMIIBI
JaBJIEHUs] OIpenenseT pacxol Bo3ayxa. Jlias u3MepeHus H30BITOUYHOIO JIABJIECHUS HUKHHUHA
naTpyOOK H3BJIEKACTCS M3 HM3MEPUTEIBHOIO KJlalaHa U OCTaeTcs CBOOOAHBIM. B 3ToMm ciyuae
M3MEpSIeTCs pa3HULIA MEXKAY 1aBJICHUEM BO3/1yXa B YCTAaHOBKE U JJABJIEHHMEM BO3yXa OKPYXKaIOLIEH
cpeapbl.
OmnbIT IPOBOAUTCS B CIENYIOLIEH OCIEA0BATEIbHOCTH:
-110/1aTh THUTAaHUE HA IIKa] YMPaBICHUS MOCPEICTBOM KHOIKH «BKJ», PACHOJIOKEHHOW B OJIOKE
«IIUTAHUE JIEKTPOIIKa(a», MPH 3TOM yOAUTHCS, YTO KHOIIKA aBapUHHOIO OTKIIIOYEHUSI HAXOAUTCS
HE BO BKJIFOYEHHOM COCTOSIHUH;
-KHOIIKOM «ITyCK» II0JIaTh CETEBOE HANPSHKEHUE HA AJIEKTPOABUIaTeb;
-noreHoMerpoM RP1 mmaBHO OTKpbIBaTh 33BHKKY Ne2 OT MOJHOCTHIO 3aKPBITOTO COCTOSIHUS
710 TIOJTHOCTBIO OTKPBITOTO, IIPU ATOM (PUKCUPOBATH MOKA3aHUS U3MEPUTEIbHBIX IPUOOPOB;
-JIaHHBIE OMBITA 3aHECTU B TAOIHILy 2. DIEKTPUUECKHE BEITMYMHBI PETHCTPUPYIOTCS MOCPEICTBOM
U3MEPUTEIIS MOLITHOCTH;
- noteHoMeTpoM RPI 3akpeiTh 3a1BrKKy No2;
- IOBTOPUTH MPEAbLAYIIUI ONBIT 1715 3a1BUKKH Nel.
Tabnuna 2

OMBITHBIE TAHHBIE

n, 00/MUH
Uc,B

Ic, A

L, m/c

P, Ila
Pceru, Bt
Sc, BA

PacueTHpIe JaHHEIE

o, 1/c
PB, Bm

nNB

[Tocne npoBeaeHUs: HKCIIEPUMEHTA NIEPEBECTU BCE MEPEKITIOYATENN U TOTEHIUOMETPBI B UCXOTHOE
COCTOSIHHE B TIOPSIIKE, 00paTHOM MOPAKY BKIFOUeHUS. OTKITIOUNTD NMUTaHKE MIKada yrmpaBieHusI.
PacueTHrle JaHHEBIE.
BrixoHast MOIIHOCTH BEHTHIISITOpA, BT:

Ps=P-L
UYacTora BpareHus 371eKTpoABUraTens, 1/c

o =7 n/30

KoaddunmenT noneznoro neicTBUS BEHTHIATOPA:
Ns =Ps /P¢
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2. Xapaxmepucmuku npu nepemeHHoU CKOpOCMU 8PaueHUst eHMUIAMOpA.

OnbIT MPOBOJUTCS B CIAEAYIOUIEH MOCIE0BATEIbHOCTH:
- mepekiodatenib SA3 «ympaBICHHE», PACIIONOKCHHBIA HA JJIEMEHTE «YIIPABJICHUE JBHUTATEIIEM)»
nepeBecTy B nojioxkenue «Ot [TU»;
-3aKpBITh JIBEpIly IKada yIpaBicHHUsS, NPH BBINOJHEHHH PadOThl [Beply OTKPbLIBATH
pa3peuaercs TOJbKO B IPUCYTCTBUM NMPeENoJaBaTelis;
-MoJIaTh MHUTAHWE HA IIKaQ YIPaBJICHUS MOCPEICTBOM KHOIKH «BKID», PACHOJIOKEHHOW B OJOKE
«IHATAHKE JICKTpoITKaday, Mpu TOM YOSTUTHCS, YTO KHOIIKA aBApUMHOTO OTKIIFOYCHHS HAXOIUTCS
HE BO BKIIFOYCHHOM COCTOSIHUH;
- MoJIaTh paspenieHue Ha padory I14;
-MIOTEHIIMOMETPOM aHAJIOTOBOTO 3aJaHUsl YBEIMYUBATH CKOPOCTb BpAILCEHUS ACHHXPOHHOTO
AJICKTPOJIBUTATENs IO HOMUHAIBLHOTO 3HAYEHUS;, IaHHBIE OIbITA 3aHECTH B TaOIHUITY 3;
Tabnuia 3
JlaHHbIe onbITa
n, 00/MUH
Uc,B
Ic, A
L, Mo/c
P, Ila
Pc, Bt
M;, %
PacueTHbic JaHHEIC
o, l/c
PB, Bt
Sc, BA
APs11, Bt
P,, Bt

Ns

PacueTHrle JaHHEBIE.
BrixoHast MOIIHOCTH BEHTHIISITOPA, BT:

Pe=P-L
UYacTora BpareHus 3J1eKTpoABUrarens, 1/c

o =7 n/30

DNeKTpUYeCKHe MOTEePH B CTATOPHOM 0OMOTKE aBUraTess, BT:
AP>1 =3 Ic? “Te

r7e I — aKTUBHOE CONpoTUBIeHHE (a3bl ctaTopa, OM;

IC — Tok cTaTOpa aCHHXPOHHOTO JBUTATEINS, A.
MomHoCTh Ha Baly aCHHXPOHHOI'O JABUTATENA, ONpeAessiercs u3 nokasareneu 114, Br:

PB=P Mo/ oy

rae P,y — HOMUHaIbHAs MOLIHOCTD 3JIEKTPOABUTaTels, BT;

Oy - HOMUHAJIBHAS 9acTOTa BpaIeHUs: poTopa, 1/c;

M, — mnoka3zaHuss MOMEHTa Ha Bally JBUTraTels B MPOIEHTaX OT HOMHUHAJIBHOTO MOMEHTA
JIBUTATEIIS.

AXTHBHas BBIXOJIHasg MoIIHOCTH 114, BTt:
Pc= PB+ APax

KoaddutimenT moneznoro aeicTBUS BEHTHIATOPA:
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MNs =PB / Pc

Koumponvnvie 6onpocwi

1. Kakme cocoObl peryaupoBaHus JaBICHHUS M pacxoja B BEHTUISTOPHBIX YCTAaHOBKAX BBI
3gaetre?
2. Kax B3aumMocCBsi3aHbl JaBJIE€HUE U PACXO B IIEHTPOOESKHBIX BEHTUIIATOPAX ?

3. UeM npuHOMNMATIBHO OTIMYAETCS PErYJIMPOBAHUE [aBJIEHUS BO3QyXa OT PperyJMpOBaHUs
aBJIICHUS KUIKOCTHU?

4. Jlna kakux ueneil B yjaboparopHoi paboTe OOUH M3 MATPyOKOB JaTYMKa OTKJIIOYAETCS OT
BEHTUWISILIUOHHOM cucTeMbl?

5. Kakum oOpa3oM ompenensercss pacxo, M3 pa3HULBl JaBJI€HUM B pa3IMUyHBIX YacTAX
BO3AYXONpOoBOoJa? YKaXHUTe HETOCTATKU MOAOOHOTO METOIa.

6 HazoBuTe TUIIBI TaTYMKOB JIaBIECHUS M Ppacxo/ia, KOTOPbIE BaM U3BECTHBI.

7. Uro Ha paboueil XxapaKTEpUCTHKE MOKA3bIBAET TOUYKA MEPECEUCHUS XapaKTEPUCTUK BEHTUIIATOPA
U CUCTEMBI?

®opma npeacraBiaeHus pesyasrara: OTYeT 0 MpoeIaHHON paboTe

Kpurtepuu ouenkm: «5» (OTIMYHO): BBIIIOJHEHBI BCE 3a/laHUs JIAOOPATOPHOW pabOThI, CTYAEHT
YeTKO U 0e3 OIMOO0K OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (XOpoIo): BBIIOJHEHbI BCE 3aJaHMs JIAOOPATOpHOW pabOThl; CTYJEHT OTBETHJ Ha BCe
KOHTPOJIbHBIE BOIPOCHI C 3aMEYAHUSIMU.

«3» (yIOBJIETBOPHUTEIHHO): BBIIOJIHEHbI BCE 3a/JaHus J1aOOpaTOpHON paboThl C 3aMEYaHUSIMU;
CTYJIEHT OTBETHJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSIMH.

«2» (He 3a4YTEHO): CTYJEHT HE BBIOJHMWJI WIM BBIIOJHWI HENPAaBUJIbHO 3a/laHUs JIaOOpaTOpHOU
paboThI; CTYACHT OTBETWI Ha KOHTPOJIBHBIE BOIPOCHI C OMMOKAMH WJIM HE OTBETWJI Ha
KOHTPOJIbHBIE BOIIPOCHI.

JlabopaTopnasi paGora Ne 7
HccnenoBanue 4acTOTHOIO peryJiMpoBaHusi 3J1eKTPONPUBO/A HACOCA.
Heasr : HccrnenoBanue XapakTepUCTHUK cucTeMbl 3iekTponpuBoga "[IpeoOpasoBarens
YaCTOTHI - ACHHXPOHHBIN JIBUTATENh" MIPU JIMHEHHOM 3aKOHE YaCTOTHOTO YIIPABJICHHS.
Beimosnus padory, Bel Oyaere:
ymemy:
- V1 onpenensiTe 3IEKTPOIHEPTETUUECKUE TapaMETPhI JIEKTPUUECKUX MAIIMH U anlaparos,
AIEKTPOTEXHUUYECKUX YCTPONCTB U CUCTEM;
- V7 ouenuBath 3(PQGEKTUBHOCTH PaAOOTHI IIEKTPUUYECKOTO U  DIIEKTPOMEXAHUUYECKOTO
000pynOBaHUS;
MarepuajnbHoe o0ecnieyeHue:
WHcTpyKIny 10 BRIOTHEHUIO 1a00paToOpHO paboThl, 1abopaTOPHBINA CTEH]T
3ananue:
W3yuuth comepxkaHue NaHHOM pabOThI U pa3aen Kypca «JIeKTpooOopyA0BaHHE HACOCay, OBITh
TOTOBBIM OTBETUTH Ha KOHTPOJIBHBIE BOTIPOCHI.
Iopsaok BbINOJIHEHUS PA0OTHI:
[lepen mnpoBemeHuem abOpaTOpPHONW pPabOTHl HEOOXOAMMO TPHUBECTH MOJYJIW B HMCXOIHOE
COCTOSIHHE:
- MepeKouaTesIeM «BBIOOp pekuma yhpasieHus» wmoxayns [IY BeiOpath B KauecTBe
WCTOYHUKA 33aJJaHUs] KHOTIOYHYIO MaHeNnb oneparopa [14;
-TIEpeKITI0YaTeNlb BbIOOpA peXMMa YIPABICHHUS HACOCOM M 3aJBMXKKON MOMIYJS YIpaBICHHUS U
WHJMKAIIUU YCTAaHOBUTH B MOJIOKEHUE «Pyuy;
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- NepeKyoyaTesib  BbIOOpa pekuMa yIpaBlICHUS DSJCKTPOJBUTATENEeM Hacoca MOAYJIS
npeoOpa3zoBarTess 4aCTOThl YCTAaHOBHUTH B ToJioxkeHHE «[1ymbt [TU»;

- mapoBblid kpad K1 gomkeH ObITh MOJHOCTBIO OTKPHIT.

Karanoxusie janHble UccieayeMoro qsuratesns B tabmune 1.

Tabmuma 1.

1. HanmeHoBanne napameTpa 3Hayenune
Tun CEAM70/3/A
MorttaocTts, KBT 0,37
HomunanpHOE HanpspKeHHUE MUTaHUS OOMOTKH cTaropa, B, 3x380
HomunanpHas yacTora BpanieHus, 00/MuH 2850
HomunaneHblll TOK cTatopa, A 14
[Tpon3BOUTENHHOCTD, M°/a 1,8...4,8
MakcuManbHbIN Haop, M 20,1...12,8

[Tepen mpoBeaeHNEM JIA0OPATOPHOM PaOOTHI MPEOOPA30BATEIH YACTOTHI JOJIKEH OBITh HACTPOCH Ha
CKaJIApHOE yrpaBiieHue. [[ns noctyna Kk sueiikaM mamMsTH HEOOXOJUMO MOCPEICTBOM KHONOYHOMH
MIaHeJH omeparopa:

BBIOPATh MEHIO 3 «OTKPHITH/COXPAHHTEY;

BBIOPATh BKIIAJIKY «OTKPBITHY;

BbIOpATh SUEHKY MaMATH Il KOHQUTYPUPOBAHUS HYKHON CHUCTEMBI.

B syeiikax maMsATH OpeaCcTaBIEHBI CIEAYIOUIUE CUCTEMBI JIEKTPONPHUBOAA:

Suelika Nel - CKaJIIpHOE yIIPaBIEHUE CKOPOCTHIO B PA30MKHYTOM CUCTEME 110 JINHEHHOMY 3aKOHY.
Sueiika Ne2 - CkansipHOE YIpaBJIEHHE CKOPOCTHIO B PAa30MKHYTOM CUCTEME IO KBaJpaTUUYHOMY
3aKOHY.

Sueiika Ne3 - BekTopHOe ynpaBieHHE CKOPOCTbIO B 3aMKHYTOH cucteme. llepen mpoBeaeHuem
OIBITOB HEOOXOJMMO YCTAHOBUTH 3aBOACKHE HACTPOUKU WIIN

yOeauThesl, 9YTO mapaMeTphbl mpeoOpa3oBaTelss HM COOTBETCTBYIOT. CTPYKTypa MpOrpaMMHUPOBAHUS
npeoOpa3oBarens pasjielleHa Ha TEeMaTHYeCKWe MEHIO, TEeM CaMbIM YIpoILas HacTPOUKY
apaMeTpoB.

Ilepen mpoBeaeHneM 1a60paTOpHON PabOTHl HEOOXOIUMO IPOU3BECTH COOPKY CHIIOBOM CXEMBI.

nng

’ PROFINET

USB-A
= nx

Modbus-USB

Knemmsr A, B, Cmonynst nuTaHusi CTeHAa COEIUHUTD ¢ KiieMMamu A, B, C Moayns usmepurens
MOIIIHOCTH.
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Knemmsr Al, B1,C1 mMoaynst uamMepurens MOIIHOCTH MOAKIOUNTh K kiiemmam Al, B1, C1 monyns
npeoOpa3zoBarTesst YaCTOTHI.
Xapaxmepucmuku 31eKmponpusood npu pe2yiuposanuu 0asienus i pacxood .

MexaHuueckas XapakTepUCTUKA TPEICTABIICT COOON 3aBUCUMOCTD YaCTOTHI BPAIICHHSI JBUTATEIS
OT TOJIE3HOT0 MOMEHTa Ha Baiy asuratens o = f (M) npu MOCTOSIHHOM 3HAYCHHWH YacTOThI U
aMIUTUTYJbl TUTAIOLIET0 HAaNpsDKEHUS. DJEKTPOMEXaHWYecKass XapaKTepUCTUKA JIBUTaTels
npejcTaBisieT co0OH 3aBUCHMOCTh YacTOThI BpamieHusi oT Toka craropa ® = f (Ic). B manHOoM
nabopaTopHOM CTEHJE MOMEHT Ha Baly OJJICKTPOABHUTATENS PETYIHPYETCS HUCKIIOYUTEIHHO
KOCBEHHO 3a CUeT peryJHpOBaHUs JaBICHUS U pacXxoja B TUAPOCUCTEME.

OMBIT NPOBOAUTCS B CIEAYIOLIEH MOCIIEI0BATEILHOCTH:

- BKJIFOUUTH MOCIIEI0BATEIbHO aBTOMATUYECKUH BBIKIIIOUATEINb or M ITepeKiIouarens SAl Mmonyns
MIIC;

- BKJIFOUUTH KHONIKY «CeTb» MOyl U3MEPHUTENsi MOIIHOCTH;

-IIOTEHIIMOMETP YIPABICHHUS 3aBUKKON YCTAHOBUTH B KpalHee I0JI0KEHUE IIPOTUB YaCOBOU
CTpEJKHU (COOTBETCTBYIOLIEE MOJTHOCTBIO 3aKPHITON 3a]IBUKKE);

-HaKATUEM 3€JICHON KHOIKYU CTapT Ha KHOIIOYHOW MaHeH ONiepaTopa 3alyCTUTh TPeodpa3oBaTeib
4acTOTHI (Ha KHOTIOYHOM maHenn 0ToOpasuThes (RUNY);

-C TOMOIIBI0 (DYHKIIMOHATIBHBIX KJIABUII W HABUTAIIMOHHOTO KOJIECAa YCTAHOBHTH HOMHHAJILHYIO
4acTOTY Ha cTaTope AeKTpoaBurarens. [Ipy moJHOCTRIO 3aKPBITOM 3aABMKKE JIaBIICHUE B CUCTEME
MaKCHMaJIbHO, TIOMUMO 3TOTO HAcOC paboTaeT Ha yIop, MOAITOMY HEOOXOIUMO MUHHUMH3HUPOBATH
BpeMs paboThI 1TaOOPATOPHOTO CTEH/IA B JAHHOM PEKUME;

Tabnuma 2

n, 00/MuH
Uc,B

Ic, A
fel'n
M;, %
Pcern, Bt
Scern, BA
Qcetu, BAp
o, 1/c

Sc, BA
AP»s1,, Bt
P,, Bt
MNan
Ny-A1

COS @

COS Pry-ax

OneIT

Pacuer

-IOTEHUIMOMETPOM YIIPABIICHUS 3aIBUKKOW M3MEHSTh PACXOJ U JIaBJIEHUE B CHUCTEME BIUIOTH 10
MOJTHOTO OTKPBITHS 3aJIBUKKH;

-laHHbIe OMbITa 3aHecTH B Tabmuiyy 2. CeTeBbIe IMOKA3aTeNd PETUCTPUPYIOTCS TOCPEICTBOM
M3MEPHUTEIIS MOIITHOCTH, TTOKA3aTEIN CTATOPHOM IIETIH - TOCPEICTBOM MPpeoOpa3oBaTesis 4aCcTOTHI;
-TIOBTOPUTH OIIBIT JIJI1 CKOPOCTH BPALLECHUS JIEKTPOJBUTATEINS], OTIIMYHON OT HOMUHAJIBHOM. [locie
MPOBEJICHUSI AKCIEPUMEHTA NEPEBECTH BCE MEPEKIIOYATENM M MOTEHIHOMETPbl B HCXOIHOE
COCTOSIHUE B MOPSIIKE, 0OPATHOM MOPSIKY BKIIOUCHHS.

Pacuernrle manHbIC.

[TonHas BEIXOAHASI MOIIIHOCTH MpeoOpa3oBaTes 4acToThl, BA:
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Sc=3U¢ Ic
rae U - pasnoe nanpspkenue Ha Beixoze 114, B.
YacToTa BpalieHus dJeKTpoaBurares, 1/c:
® =7 n/30

DNEeKTpUYECKHE MOTEPH B CTATOPHOM OOMOTKE 3eKTpoiBUrarTes, Br:
APa1 = 3 Ic? “Te
r7ie I - aKTUBHOE CONpOTUBIIeHUE (a3bl craTopa, Om;
IC - TOK cTaTopa aCHHXPOHHOTO JIEKTPOABUTATENS, A.
MomHOCTh Ha Bally ACHHXPOHHOT'O ABUIaTells Onpenesnsaercs u3 noxkasarenen 114:
PB=P Mo/ o0y
rae PoH - HOMUHalIbHAs MOIHOCTD 3JIEKTPOJABUTATels, BT;
®y - HOMHHAJIbHAs 4acTOTa BpalleHus poropa, 1/c,
M, - noka3aHusi MOMEHTA HA BaJly 3JIEKTPOJBUIATENS B IPOLUEHTAX OT HOMUHAJIBHOTO.
AxTHBHas BBIXOJHas MoIIHOCTE 1T, Bt
Pc = PB+ APan
KoaddunmenT nonaeznoro nqeicTBUS EKTPOIBUTATEIS:
Ns =P5 /P

KoaddurmeHT MOIIHOCTH aCHHXPOHHOTO JBUTATEIIS
P

KoaduumeHT MOIHOCTH 3JEKTPOIBUTATEIIS:
coSP,; = Pc/ S

KoaddurmenT nose3Horo nelcTBus B CUCTEME:
N e ax= Po/ Poem

KOB(i)(l)I/IHI/IeHT MOIITHOCTHU CUCTEMBI
COS(an'an = Pcem/ Scem

KoHTposbHbIE BOIPOCH!
1. Kak u3meHuTh HarpaBiieHUE BpallleHUsl aCHHXPOHHOT'O ABUTaTes?
2.Kak n3MeHUTCS MOMEHT aCHHXPOHHOTO JABUraTeNsl P MOHMKEHUH HANPSHKEHUS MUTAIOLIEH
cetn?
3. MoXeT JIn aCHHXPOHHBIN JBUraTeNlb CO3JaBaTh MOMEHT IPH CUHXPOHHON YacTOTE BpAIEHUs?
4.Kak u3MeHseTcs: TOK cTaTopa JABUraTessl P MOBBIIIEHUN HAPSHKEHUS M HEU3MEHHON Harpyske
Ha BaJly JBUraresns?
5.YTo0 Takoe 4aCTOTHOE WJIM CKaJIIPHOE yIpaBieHue?
6.Kakue 3aKkoHBI YaCTOTHOTO YIIPABJICHMS BbI 3HAETE.

dopma npeacTaBiaeHus pe3yabrara:

Otuer o npojenaHHoi paboTe

Kpurepum ounenku:
«5» (OTIAMYHO): BBIMOJHEHBI BCE 3a/aHUS J1a0OpPaTOPHOI pabOThI, CTYJAEHT YeTKO M 0e3 ommOok
OTBETHUJI HA BCE KOHTPOJIbHBIE BOIIPOCHI.
«4» (XOpoIo): BBIIOJHEHBI BCE 3aJaHMsl JIaOOpaTOpHOW paboTHI; CTYIACHT OTBETHJ Ha BCE
KOHTPOJIBHBIE BOIIPOCHI C 3aMEYaHUSIMH.
«3» (yIOBIIETBOPHUTEIHHO): BBIIOJIHEHBI BCE 3a/JaHUs J1TaOOpaTOpHON paboTHl C 3aMEYaHUSIMU;
CTYJIEHT OTBETHJI Ha BCE KOHTPOJIBHBIE BOIPOCHI C 3aMEYAHUSIMHU.
«2» (HE 3a4YTEHO): CTYJCHT HE BBIIOJHHJ HJIM BBIIOJHWII HENPaBWILHO 33JaHUs J1abopaTOpHOi
paboThl; CTYIEHT OTBETUJ Ha KOHTPOJBHBIE BONPOCHI C OLIMOKaMM WJIM HE OTBETHJ Ha
KOHTPOJIBHBIE BOIIPOCHI.
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JlaGoparopHasi padora Ne 8
HccnenoBanue nNpoueccoB MyCKa M TOPMOKEHHS KPAHOBOT'O 3J1eKTPONPUBO/A.

Heas: HccnenoBaTs GOpMHUPOBAHUE MPOLIECCOB IYCKA M TOPMOXKEHHS AJIEKTPOIBUTATENS B
cucteme [T4-A/l.
Beinosnus patdory, Bel Oyaere:
ymemy:
- V1 onpenensts 37IeKTPOIHEPTeTUUECKUE TAPAMETPhI SJIEKTPUUECKUX MAIIKMH U alllapaTos,
ANEKTPOTEXHUYECKUX YCTPOMCTB U CUCTEM;
- V7 onenuBath 3PQPEKTUBHOCTH PAOOTHI AJIEKTPUYECKOTO ¥ DIIEKTPOMEXAHUIECKOTO

00opyI0BaHUS;

MarepunanbHoe obecrnieyeHue:

WHcTpyKUny 1o BHIOTHEHUIO 1a00paTOpHOM paboThl, 1a00paTOPHBIM CTEHA

3aganmue:
N3yuutsb copeprkanue qaHHOU paboThl U TeMy «DiekTpoodopynoBanue [ TIM», ObITh TOTOBBIM
OTBETUThH HA KOHTPOJIHHBIC BOIPOCHI.

Ilopsinok BbINOJIHEHHS PadOTHI:
[lepen mpoBeneHneM 1abopaTOpHOI pabOTH HEOOXOAUMO MPHBECTH MEPEKIIOYATENN Ha JIMIIEBOU
nBepiie mKagda B UCXOAHOE COCTOSIHHE:
-niepexitouarenb SA2 «paspemrenue [TU» nepeBectu B monoxenne «OTKID»;
- moTeHroMeTp 3ananusi RP1 nepeBectu B HyJI€BOE MOJIOKEHHUE.
- yOenauThCs, YTO HA pPACHpPEACTUTEIHHOM IIKady MOJAaHO NHTAaHHE HAa MOXYJb, C KOTOPBIM
MPEACTOUT paboTaTh B TaHHOH J1abopaTopHOM padoTe.
Karanoxxubie JaHHBIC aCHHXPOHHOTO JIBUTATEIIS TPUBEACHBI B Ta0HIIC 1.

Tabmuua 1.

HanmenoBanue napamerpa 3HavyeHne
Tun ACHHXPOHHBIN IBUTATENb C

KOPOTKO3aMKHYTBIM POTOPOM

MorHocts, BT 750
HoMuHasbHOE HanpshKeHue MUTaHust 0OOMOTKH cTaTtopa, B, Y 400
HommuHanbHas yacToTa BpameHus, 00/MuH 1400
HomunaneHblii Tok ¢assl cratopa, A, Y 2]1
COSQ 0,7
KII,% 70
Y nepxuBarouii MOMEHT Topmo3a, Hm 40
AKTHBHOE COIPOTHBIIEHHE cTaTtopa rl, Om 10
Macca, kr 12,7

Jlnst mpoBenieHus TaHHOW J1aOOpaTOpHON pabOTHl Ha MEPCOHATHPHOM KOMIBIOTEPE TOJDKHO OBITH
3arpy’KeHO U YCTaHOBJIEHO Iporpammuoe odecrnieuenue DeltaProfi .
1 TloaroroBka mpeoOpa3zoBaTENs YaCTOTHI
IlepeBecTu mpeobpa3oBaTeb YaCTOTHI B PEKUM CKAJIIPHOTO YIPABJICHUSI CKOPOCTHIO.
2 TIpoOHBIi1 MyCK 3JIEKTPONPUBOAA
[TpoOHBIN MycK MpUBOAA HEOOXOIMMO BBIOJHUTH JJIS TOTO, YTOOBI YOETUTHCS B MPAaBHIBHBIX
HacTtporikax [IY m BO3MOXHOCTH IUIABHOTO 3aJlaHUsl BBIXOJHOM YacTOThl M HampspkeHusd. Jis
npo6Horo mycka [T4Y Heo6xoaumo:
-3aKpBITh JBEpIly IIKada yNpaBlIeHUs, MPU BHIOJHEHUH PabOTHl IBEPIly OTKPHIBATH CTPOTO
3amnpeleHo’,
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-10/1aTh MUTAHKWE Ha MKad yrpasieHUs nocpeacTBoM kHonku «BKJI», pacmonoskeHHO#H B Onoke
«ITUTaHUE AIIEKTPOIIKaday, MPH 3TOM YOCIUTHCS, YTO KHOIMKA aBApPUHHOTO OTKITIOYCHUST HAXOIUTCS
HE BO BKJIFOYEHHOM COCTOSIHUHY;

- MoJIaTh paspenieHue Ha padory I14;

- YCTaHOBUTH CKOPOCTH BpareHus Ha ypoBHe 300-500 06/MuH;

-KHOITKOM BBEpX 3aIllyCTHTh Pa0OTy 3JIEKTPONPUBOJA, YOCIUTHCS, YTO PA30THANICS JIO YKa3aHHON
CKOPOCTH.

3 Hacrpoiika ocrimsuiorpada

B xadectBe ocmmwuiorpaga B JaHHOW J1a0OpPaTOpHOW pPabOTE HCHOIB3YETCsl MPOrPaMMHOE
obecnieuenne DeltaProfi. Kommynukanus nanHoro mporpamMmmuoro obecneuenus ¢ [14Y u ocHOBBI
paboThl B pexuMe ocHuuiorpada OMMCaHbl B JAaHHBIX METOIWYECKHUX yKazaHWil. [l maHHOU
nabopatopHoil pabOThl HEOOXOAMMO TMPOW3BECTH KOMMYHHKAIIMIO HOYTOyKa € TUIaTOW BBOAA-
BBIBO/IA.

[TonroToBka U CHATHE OCIMJUIOTPAMM C TIOMOLIBIO porpaMMHoro obecnedenus: «DeltaProfiy:
1.BKITI0YHTH IEPCOHANBHBIA KOMIBIOTEP (HOYTOYK) U JI0KIAThCS 3arPy3KH OMEPaIuOHHON
CHCTEMBI.

2.3amyctuth nporpammy « «DeltaProfiy. [Ipu 3ToM Ha 9kpaHe KOMIIbIOTEpA 3arpy3UTCsl CTApTOBOE
OKHO (pucyHok I'.1).

Pucynok I'.1 — Craproestil akpand DeltaProfi

3)B riaBHOM MeHIO BeIOpaTh BKIAAKY «Pa0oThl». JlaHHBIN Tab0paTOpHBIA CTEHA UMEET IIKaHOoe
WCIIOJIHEHUE, I[03TOMY KOH(uUrypamuss mporpaMMHOro oOecnedeHus eauHa Ul BCexX
nabopaTopHbIX paboT. Iy mepexona B yKa3aHHYIO KOH(QUIypalMio Ha BHIOpaHHOMH BKJIAJIKE
BbIOpaTh  €IMHCTBEHHBIM  JOCTYNHBIH HYHKT -

«QNeKTpoobOpyAOBaHUE MOIBEMHOTO KpaHa». Ilocne BbiOOpa koH¢urypamus paboueit "obmacTu
MIPOrpPaMMBbI JI0JKHA U3MEHUTHCSI.

Ilocne wu3meHeHust KoHurypauuu paboueil o0JacTM Ha JKpaHe OTOOpaKaroTCs MO s
perucTpalnyy OCIIIJIOrPaMM B PEKHUME peabHOro BpeMeHH (cM. pucyHok [.2). B nmabopatopHoM
CTEHJI€ OCYIIECTBIISIETCS PETUCTPALAA OCLMIIJIOTPAaMM HaIpsDKEHHs Ha CTaTope, TOKa craTopa U
CKOPOCTH BpalIeHUsI dJIEKTPOABUTATES.
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PucyHok I".2 — OKHO perscTpaimH oCLHLIONPaMM

[lepen HauanoM paboOThI C MPOTPaMMON B PEKUME peajbHOr0 BPEMEHH HEOOXOIUMO YOeaUuThes,
9TO CBSI3b MEXIY HOYTOYKOM M IUIaTOM BBOJA-BBIBOJA YCTaHOBieHA. /[ Havama paboThI
HE00XO0IMMO Ha)XaTh 3eJIeHYI0 KHOMKY «llyck» Ha maHenu HHCTPYMEHTOB MPOTrpaMMBbl, TIOCTIE 3TOTO
Ha TIPEACTABJICHHBIX TOISIX OTOOPaKAIOTCS PErHCTPUPYEMBbIE BEIWYHHBI B PEXHME PEaTbHOTO
BpeMmeHU. HEJb34 3ABEPILIATE PABOTY ITPOI'PAMMBI BE3 HAXKATHS KHOIIKU «CTOIT».

[TomMuMoO perucTpanuu OCLHMWIUIOTpaMM JUIsl CTaTUYECKMX M JUHAMHYECKHX PEXUMOB pabOThl,
MporpaMMa TaKXe MO3BOJSIET M3MEpPSTh JIEHCTBYIOIIME 3HAYEHUS BEJIMYUH B YCTAHOBHUBIIMXCS
peXuMax, Uil ITHX LeJell ciaykuT BkiIagka «MHEMOCXeMbl», PACIONOKEHHAsl IMOJ MaHEIbIo
MHCTPYMEHTOB MporpamMmmbl. OKHO MHEMOCXeMbI H300pakeHo Ha pucyHke [.3. B omuceiBaemoit
BKJIa/IKe M300pakeHa MHEMOCXEMa TOJbEMHOr0 KpaHa, Ha KOTOPOH M300pakeHbl U3MEPUTEIIEHBIC
npubopsl. Jlng Havama paboThl HEOOXOAMMO HaXaTh 3eJeHylo KHOMKy «Ilyck» Ha maHenn
MHCTPYMEHTOB MpPOrpaMMbl, IOCI€ H3TOr0 Ha H3MEpPUTENbHBIX HNpubopax oToOpaXkarTcs
JEHCTBYIOIIME 3HAUYEHUS DPETUCTPUPYEMBIX BEIMYMH B pPEXUME pealbHOro BpeMeHH. Henbss
3aBeplIaTh padoTy nNporpamMmsbl 0e3 HakaTUsA KHONKH «CTOID).

whHraok & 93 404 WS 0

b o | s . e [T | bt o .| 4w ren Mwvas
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Pucynok I'.3 — OKHO MHEMOCXEMBI
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4. Uccnenoanue crmocoboB mycka B cucteme [IU-AJl DnexTponpuBoj IMEPEMEHHOTO TOKa,
BBITIOJIHEHHBI Ha OCHOBE MpeoOpa3oBaTesiss 4acTOTHl MHBEPTOPHOTO THIIA, UMEET BO3MOXKHOCTh
BBINOJIHATh HECKOJIBKO CIIOCOOOB ITyCKa/TOPMOXKEHUS HJIEKTPOABUIaTENs:

- JIMHEWHBIH IYCK 3JIEKTPOJBUrATENS C 3aJJaHHBIM TEMIIOM;

- IIYCK 3JIEKTPOIPUBOJA M0 S-pamIie;

- myck asuratens no U-pamme.
JIMHEWHBIN ITyCK 3aKJIIOYAETCsl B pa3rOHE 3JIEKTPONPUBOAA 10 33JaHHOU CKOPOCTH, C YBEIMYCHUEM
4acTOThl HAIPSDKEHMsI Ha CTaTOpEe B 3aBHCHUMOCTH OT BPEMEHH, YCTAHOBJIEHHOT'O B HACTPOMKax
4.
Jlnist iicee1oBaHus JIMHEHHOTO TyCKa 3JIEKTPONPUBOIa HEOOXOMMO:
Bri6pats mento 1 «Menro [TY», B Hem BbIOpaTh moamento 1.7 «IIpuknagHbie
¢GbyHKIMNY», B HEM BBIOpATh TPYIITy NapaMeTpoB «3aqaTylK», CKOHOUTYPUPOBAThH
CJIELYIOIINE TTapaMeTpBbl:
rpt - TMI KPUBBIX pa3roHa U TopMokeHus (Lin - THHEHHBIN);
A CC - Bpems pa3rosa;
-3371aTh MAaKCUMAJIbHYIO YacTOTY BpalleHMsI ABUIaTelsl MOTEHLHMOMETPOM Ha JIMIEBOW JBeple
mkada;
-YCTaHOBUTbH BpeMs pa3roHa Ha ypoBHE 5 C;
-IIPOM3BECTH NEPEXOJHBIN IPOLECC ITyCKa NepekitouareneM «Paspemenue» n
KHOMKON «Brnepen» Ha nuieBoi naBepre mkada. DIEKTPOABUTATENb PA3TOHUTCS C 3aJaHHBIM
TEMIIOM JI0 3a/IaHHON CKOPOCTH.
[Iporiecc pasroHa KOHTPOJIHMPOBATH C MOMOIIBIO OcCHMLIOrpada MPOrpaMMHOTO OOECTICYEHUS.
I1oBTOPUTH SKCIIEPUMEHT AJIs 3HAYEHUs IIOCTOSTHHON BPEMEHU 3aJaTYMKa UHTEHCUBHOCTH, PaBHON
0,5c.
ITyck anexTponpuBoja 1Mo S-o0pa3HOMY 3aKJIIOYAETCS B pa3roHe 3JIEKTPONPUBOJA /10 33JaHHON
CKOpOCTH, C 3aTATMBAaHUEM MpoIlecca Mycka B Ha4ajle U YCKOPEHHEM B KOHIIE, IPH 3TOM (opma
KpUBOW CKOpPOCTH HAalOMUHaeT aHrMickyro OykBy S. Takoil Tun mycka Mo3BOJSET MOJIYYHUTH
IJJaBHOE HApacTaHHWE YCKOPEHMs B Hayalle U IJIABHOE 3aMEJUIEHHE YCKOPEHHS B KOHIIE, YTO JIeJaeT
paboTy 31eKTponpuBoIa 0ojiee MATKOM.
AHaJOrMYHO NPOMU3BECTH MCCIEAOBAaHUS APYTUX BUAOB KPUBOM pa3roHa 3JIEKTPONPUBOAA, IS
n3MeHeHMs popMbl KpUBOil pasrona B MeHto 1 «Mento ITU», BeiOpate noamento 1.7 «llpuknanHsie
(GyHKIIMU», B HEM BbIOpaTh TPYIIy MHapaMeTpoB «3aJaTuyuK», CKOH(QUIYpHUpOBaTh CIEAYIOLIUE
IapaMmeTpsl:
- rpt - Tun KpuBbIX pasroHa u TopmoxkeHus (S m U — coorBercTBeHHO). Kaxapiii u3
PEXMMOB UCCIIENOBATh C ABYMsI pa3JIM4YHBIMU [IOCTOSIHHBIMU BPEMEHAMU PA3TrOHa.
4.5 UccnenoBanue crioco0oB TopMmokeHus B cucteme [TY-AJ].
IIpeoOpa3oBarenb 4acTOThl 00ECHIEYUBAET HECKOIBKO CITIOCOOOB TOPMOXKEHUS:

- TOpPMO’KEHHUE Ha BbIOETE;

- JMHAMHMYECKOE TOPMOXKECHHUE.
B pexume TOpMOXXEeHHS Ha BbIOEre MpH MOCTYIUIGHMM KOMaHIbl TOPMOXKEHUS HHBEPTOP
OTKJIIOYAETCs, U ABUraTeb OCTAHABIMBAETCS 1O/ BO3/IeHCTBUEM COOCTBEHHON MacChl.
Jlis HacTpOWKHM peKuMa TOPMOKEHHUS 3JIEKTPOJBUTaTessl Ha BblOere BbIOpaTh MeHI0 1 «MeHio
ITY», B Hem BbIOpaTh moameHio 1.7 «Ilpuknanusie QYHKIUU», B HEM BbIOpaTh TpymHiy
napametpoB «KoHburypauus ocTaHOBKH», CKOHQUTYpHUPOBATH CIIEIYIOIINE TapaMeTPhl:
- Stt - cioco6 Topmoskenus (NSt - BeIOET);
-IIPOM3BECTH NEPEXOAHBIN IMpoIeCcC MMyCcKa nepekirovareneM «Paspemenue» u kHonkon «Bnepemn»
Ha JIMIEBOW JBepue ImKkada. DIEKTpOABUTATENb PA3TOHUTCS C 3aJaHHBIM TEMIIOM JIO0 3aJaHHON
CKOPOCTH.

54



[Iporecc pasroHa KOHTPOJIMPOBATH C MOMOIIBIO OCHMILIIOrpada MPOrpaMMHOTO OOECTICYCHHUS.
BropeiMm  cmocoOoM  TOpMOXKEHHMsST B JaHHOM DJIEKTPONPUBOJAE SBJISETCS JUHAMHYECKOE
TopMOkeHue. llpn AMHAMHUYECKOM TOPMOXXEHMM Ha CTaTOp ACMHXPOHHOIO 3JIEKTPOJBUIATENs
MOJaeTcsl IMOCTOSIHHBIM TOK. J[Is HacTpoWku pexuMa JIMHAMHUYECKOrO0  TOPMOKEHUS
anekTpoaBUraTens Beiopate MeHto 1 «Menro [TU», B Hem BeiOpats noamento 1.7 «[Ipuknanneie
byHkuuu», B HeM BblOpaTh rpynny napamerpoB  «KoHdurypauus — yCTaHOBKWY,
CKOH(UTYpHPOBATH CIIEAYIOIINE TApAMETPHI:

Stt - cioco6 Topmoskenus (dCI - nuHaMHUECKOE TOPMOXKEHHUE),

IdC- ypoBenws mocrosiHHOrO TOoKa (llH — HOMHHanbHOE 3HaueHue). [IpOM3BECTH TEPEXOIHBIM
mpoLecc TOpMOKeHusi mnepekmouarenem «Paspermenue» Ha auneBoi naBepre mkada. [Ipormece
TOPMOXEHHSI KOHTPOJHMPOBATH C MOMOINBIO ocuwuiorpada mporpaMMHOTO OOECTICYCHHUS.
[ToBTOPUTH OMBIT Ui JPYroro ypoBHs MOCTOSIHHOTO Toka. [locne mpoBeaenust paboThl epeBecTu
BCE NIEPEKIIIOYATENIN B HCXOJHOE MOJIOKEHUE, BBIKIIIOUNTh TUTAHUE CTEH/IA.

KoHTpoJIbHBIE BONIPOCHI:

1. JInst gero HeoOX0IMM TUTABHBIN MTYCK/TOPMOKECHHE?

2.HazoBute TuIbI 33JaTYMKOB HHTEHCHBHOCTH, MPUMEHSEMBIX B JJIEKTPONPUBOJAX. 3adyeM

HY’KHO HECKOJIbKO TUIIOB JAHHBIX YCTPOUCTB?

3. OO6nacTs NpUMEHEHUsI TOPMOKEHHS MOCTOSIHHBIM TOKOM cuctembl [TH-AJ]?

4. OOBICHUTH MPOLIECC TOPMOKEHUS MOCTOSIHHBIM TOKOM 1Y uHBepTopHOro Tuna.

5. Ilpu TopMOKEHHH ¢ MUHUMAIIbHBIM TEMIIOM 3JIEKTPOJIBUTATENh OTJACT SJICKTPOIHEPTHIO B
HMHBEPTOP. DTa IEKTPOIHEPIHsI pACCEUBAETCSI HA TOPMO3HOM COIPOTHBIIEHUU 3BEHA
MOCTOSIHHOTO TOKa. OOBACHUTH MPUHIUI padOTHI STOTO 3BEHA.

dopma npeacraBjeHus pe3yabTara:

OtyeT o mpojieIaHHOM padoTe

Kputepun onenkmn:

«5» (OTIMYHO): BBIMOJIHEHBI BCE 3a/1aHUs TaOOPaTOPHOU pabOThI, CTYIEHT YeTKO u 0e3 OmnOoK

OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.
«4» (XOpoIIo): BBIOJHEHBI BCE 3aJaHMs JIAOOpPaTOpHOW paboThI; CTYACHT OTBETUI Ha BCE
KOHTPOJIbHBIE BOIPOCHI C 3aMEYaHUSIMHU.
«3» (yIOBIIETBOPHUTEIHHO): BBHINIOJIHEHBI BCE 3a/laHUs J1aOOpaTOpPHOM paboOThl C 3aMEYaHUSIMU;
CTYJICHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSIMH.
«2» (HE 3a4TEHO): CTYJCHT He BBIIOJHWJ WM BBINOJHWII HENPaBWIBLHO 33aJjaHUs J1a0opaTOpHOI
paboThl; CTYIEHT OTBETUJ Ha KOHTPOJBHBIE BONPOCHI C OUIMOKaMM WJIM HE OTBETHJ Ha
KOHTPOJIbHBIE BOIIPOCHI.

JlabopaTopnasi padora Ne 9
HccnenoBanue YHEPreTHYECKUX Pe:KMMOB PaG0Thl KPAHOBOI'0 YJIEKTPONPHUBO/A.

Heaw: VccnenoBanne 3HEPreTHYECKUX XapaKTEPUCTHK pa3oMKHYTol cuctemsl "[IpeobpasoBarernn
9acTOThI - aCHHXPOHHBIN ABuratens” (ITU-AJl) anekTponprBoia NOJbEMHOIO KpaHa.
Boinosinus padorty, Bel Oynere:
ymemy:
- Y1 onpenensth IIeKTPOIHEPTETHIECKUE TTAPAMETPhI AJIEKTPUUECKUX MAIIMH | alllapaTos,
AJIEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;
- Y7 onenuBath 3PQGEKTUBHOCTH PaAOOTHI AIEKTPUUYECKOTO U DIIEKTPOMEXAHUUYECKOTO
000pynOBaHUS;
MarepuanbHoe o0ecnieyeHme:
WHCTpyKIIMHU IO BBIIOJHEHUIO TaOOpaTOPHOI paboThl, 1a00paTOPHBI CTEH T
3ananue:
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N3yuuth copepkanue JaHHOH paboThl U TeMy «nekTpoobopynoBanue [ TIM», ObITh TOTOBBIM
OTBETUTh HAa KOHTPOJIbHBIE BONIPOCHI.
ITopsinok BbINOJIHEHUS PadOTHI:
Ilepen nmpoBeaeHneM 1a60paTOpHON PabOTHl HEOOXOIMMO IPUBECTH MIEPEKIIIOYATENIN Ha JIBEpLIE
mKadga B UCXOHOE COCTOSIHUE:

- nepekmouatens SA2 «paspeuienue [1U» nepesectu B nonoxenue «OTKI»;

- noreHuuometp 3ananusi RP | mepeBectu B HyjneBO€ MOJIOKEHHE.
VYOenurbes, 4TO Ha pacnpeieiuTeNbHOM HIKadgy MNOAAHO NUTAHHWE HA MOJYJb, C KOTOPBIM
MpecTOuT paboTaTh B JaHHOMU JabopaTopHOi padoTe.
Karasno)xHble JaHHbIE aCHHXPOHHOTI'O JIBUTATEsl IPUBECHBI B Tabuue 1.

Tabmuna 1.

HaumenoBanwne napamerpa 3HaueHue
Tun ACHHXPOHHBIN IBUTATENb C

KOPOTKO3aMKHYTBIM POTOPOM

MomHocTh, BT 750
HomuHanbpHOe HanpshDKeHHEe TUTaHusl 0OMOTKH cratopa, B, Y 400
HomunanbHas yacToTa BpameHus, 00/MuH 1400
HomunanbsHbIi TOK ¢a3bl cratopa, A, Y 2]1
COS(Q 0,7
KIIJ1,% 70
VY nep>xuBaronuii MOMEHT TOpMOo3a, Hm 40
AKTHBHOE cornpoTtusiieHue craropa rl, Om 10
Macca, kr 12,7

B Mozenu moabeMHOro KpaHa HEOOXOAMMO PErylsTop Harpy3KH YCTAaHOBUTH B IOJIOKEHHE
MUHUMaJIbHOU Harpy3ku (1 rpy3).

1. Mexannyeckue XapakTepUCTUKUA CUCTEMBI IIEKTPOIIPUBO/IA

CkanspHoe ympasienue B cucteme [TY-AJ] cBoauTcs K M3MEHEHHIO MapaMETPOB HAMpSKEHUS
CTaTOpa M 4acTOThI TOKA CTATOPA MPHU 3apaHEe YCTAHOBICHHOM 3aKOHE CBA3U MEXI1Y HUMHU.

OMBIT MPOBOAUTCS B CIEAYIONIEH MTOCIIEI0BATEILHOCTH:

-3aKpBITh ABEpIy MIKada yrnpaBieHHs, MPU BbINOJHEHHH PadoThl ABepHY OTKPbIBATH CTPOro
3anpeuieHo;

-oJiaTh MUTAaHWE Ha MIKad YIpaBICHUS MOCPEICTBOM KHOMKH «BKJ», PACIONIOXEHHONH B OJIOKe
«TMATaHUE JIEKTpoIIKada», Mpu 3TOM YOEIUTHCS, YTO KHOIIKA aBaPUIHOIO OTKJIFOUEHUS HaXOIUTCS
HE BO BKJIIFOYEHHOM COCTOSIHUU;

-TiepeBecTy NpeoOpa3zoBaTellb YaCTOTHI B PEKUM CKAISIPHOTO YIIPAaBJICHHUS.

- oJIaTh pa3peuieHue Ha padory [14;

-yIepKMBasi HAXKATOM KHOINKY «BBEPX», IOTEHIMOMETPOM AHAJIOIOBOrO 3aJaHUs IUIABHO
YBEJIMYMBATh YAaCTOTY MUTAIOIIETO HAINPSIKEHUS ACUHXPOHHOIO JABUTATels BIUIOTh 10 MOMEHTa
CTparvBaHus Tpy3a, 3aQpUKCUPOBATH YACTOTY CTPAaruBaHMUSI;

-YBEJIMYUTh YaCTOTY 3aJJaHUs BIUIOTh 10 PEKUMA, KOTa rpy3 OyJeT MIaBHO MOJHIUMATHCS BBEPX,
3aHECTH JJAHHBIE OTIBITA B TAOIHITY 2;

Tabmuma 2

JlaHHbIe onbiTa

n, o6/MuH

Uc,B
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Ic,A

fcT.

M;, %

Ud,B

Pcetu Bt

Scern, BA

Qceru, BAp

PacueTHble naHHBIE

o, l/c

Sc, BA

AP»s1,, Bt

P, BT

Nan

N4-Ax

COS @

COS Qpy-an

- MIOBTOPUTH OMBIT IPU ABMKEHUH 3JIEKTPOIIPUBO/A BHU3 IIPU TOU )K€ YAaCTOTE 3aJaHUS CPAaBHUTD
YPOBHH HaNpsDKEHUS 3BEHA MIOCTOSTHHOTO TOKA TP MIOABEME U CITYCKE;
- OCTAQHOBUTBH DJIEKTPONPHUBOJ, CHATh pa3pelleHHe Ha paboTy, OTPHITH JBepLy HIKada
(00s13aTeNnbHO B IPUCYTCTBUM NIPENOABATENS), U3BMEHUTD Harpy3Ky;
- HOBTOPUTH OIBIT NPH JIPYTOM YPOBHE Harpys3KHu;
-3a()KCHPOBATh PEKUMBI, B KOTOPBIX MpeoOpa3oBaTelb MEPEXOAUT B PEKUM PEKYIEpaIlny,
COCTaBHUTb SHEpPreTUYecKue auarpammsl padotsr [14.
[Tocne npoBeaeHUs SKCIIEPUMEHTA IIEPEBECTU BCE MEPEKIOYATENN U NOTEHIUOMETPBI B UCXOAHOE
COCTOSIHUE B MOPSIIKE, 00paTHOM MOPSAKY BKIFOUeHUs. OTKIIOYATH TUTAHKUE MIKada yrpaBiIeHus.
Pacuernbie nanHbie/
[TonHas BbIXOAHASI MOIIIHOCTH peoOpa3oBaTess 4acToThl, BA:

Sc=3U¢ Ic
rae U - pasnoe nHanpspkenue Ha Beixoze 114, B.
YacToTa BpalleHus 3JeKTpoaBUrarens, 1/c:

o = n/30

DneKTpuuecKrue MOTepH B CTATOPHON 0OMOTKE AJIeKTpoABUraTes, Br:
AP>1 =3 Ic? -1,
rze I - akTUBHOE CONpOoTUBIeHUE (a3bl craTopa, Om;
IC - TOK cTaTOpa aCHHXPOHHOTO JIEKTPOABUTATENS, A.
MomHOoCTh Ha Bally aCHHXPOHHOTO JIBUTATENs onpeensercs u3 nokasarenei [14:
PB=P Mo/ oy
rae PaH - HoMuHanbHas MOIIHOCTD 3JIEKTpOJIBUraTes, BT;
Oy - HOMHHAJIbHAS YacTOTa BpalleHus potopa, 1/c,
M, - noka3aHuss MOMEHTA Ha Bajly 3JEKTPOJABUTATENS B IPOLIEHTaX OT HOMHUHAJIBHOTO.
AxTHBHAas BEIXOJHaAs MOIIHOCTE ITY, Bt
Pc= P+ APan
KoaddunmenT noneznoro neiCTBUS 37IEKTPOIBUTATENIS:
Ns =Py /P
KoaddurmenT MOIIIHOCTH aCHHXPOHHOTO JBUTATEIIS
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P,
KoaddurmeHT MOITHOCTH IEKTPOIBUTATEIIS:
CoSP,;=Pc/ S

KoaddutmenT mone3noro 1eicTBUs B CHCTEME:
N e an= Po/ Peem

Koaddurment MomHoCTH crCTEMBI
COS(PHq'azL = PceTH/ SceTH

KoHTtposbHbIE BOIIPOCHI
1.Kakwue crocoObl perylIupoBKY 4aCTOTHI BPAILLEHUS! ACHHXPOHHBIX AJIEKTPOBUTATENCH Bbl 3HaeTe?
2.C KaKoil eTbI0 IPH PETYIMPOBAHUN YaCTOTHI BPAILICHUST U3MEHSIOTCS OJTHOBPEMEHHO YacTOTa U
HanpsbKeHUe Ha BBIXoJIe mpeolOpa3oBaterns?
3.YKaKuTe TOCTOMHCTBA M HEOCTATKH MMPUMEHEHUS YaCTOTHOTO PETYITHPOBAHUS?
4.00bsicHUTE paboTy MpeoOdpa3oBaress B TOPMO3HOM pekuMe. [ e paccenBaeTcs sHeprus
TOPMOYKCHHSI TBUTATEIIS?
5.HazoBurte 0CHOBHBIE 3aKOHBI YACTOTHOTO PETYIUPOBAHUSI.
6. Kakwue cymecTByrOT CriocOObI MOBHIIICHUST KAYECTBA XapaKTEPUCTUK TIPH
CKaJISIPHOM PeryIHpOBaHUU?

®opma npeacTaBiaeHus pe3yJbTara:

OTtyeT o mpojieIaHHOM padoTe

Kputepuu onenku:

«5» (OTIMYHO): BBIMOJIHEHBI BCE 3a/laHus TabOpaTopHON pabOThI, CTYJEHT YEeTKO U 0e3 OommboK

OTBETHJI Ha BCE KOHTPOJIBHBIE BOIPOCHI.
«4» (XOpoIIo): BBINOTHEHBI BCE 3aJaHUsl JAOOPATOPHOW pabOThI; CTYAEHT OTBETHJ Ha BCE
KOHTPOJIbHBIC BOIPOCHI C 3aMCUaHHUSIMHU.
«3» (yIOBIIETBOPUTEIHHO): BBIMOJIHEHBI BCE 3aJaHUi JaOOpaTOpHON paboOThl C 3aMEYaHUSIMHU;
CTY/ICHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOTIPOCHI C 3aMEYaHHSIMU.
«2» (He 3a4TE€HO0): CTYJEHT HE BBITIOJHWJ WU BBIMOJHWI HEMPAaBWIBHO 3aJaHUs TaOOpaTopHOH
paboThI, CTYIACHT OTBETHJ HA KOHTPOJBHBIC BOMPOCH C OIIMOKAMH WJIM HE OTBETHJ Ha
KOHTPOJIbHBIE BOIIPOCHI.
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