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AHHOTALIUA

KypcoBo# pabotsl yueOHo nuctmmuinabl b1.B.JIB.02.02 «YmnpaBneHue 37eKTpo-
NPUBOJAMIY IS MOATOTOBKM OakaniaBpa mo HampasiieHuto 13.03.02 3Onextposnep-
reTHKa U DJIEKTPOTEXHUKA, HAIIPABJICHHOCTh DJIEKTPOCHAOKEHHE

KypcoBas paGota pa3zpadarbiBaeTcsi B cooTBeTCTBUU ¢ TpeboBanusamu OI'OC,
OIIOII BO u yuebHoro nmiana HanpasiaeHus noarotosku 13.03.02  Dnextposnepre-
TUKa U 3JeKTpoTeXHHUKa. OHa SBISETCS OJHHUM M3 DJIEMEHTOB CaMOCTOSITEIbHOW pa-
OOTBI CTYIEHTOB MpPU H3YYECHHH JMCLMIUIMHBI «YTPaBJICHUE 3JIEKTPOIPUBOIAMUY,
KOTOpasi BXOAMT B 4acThb (POPMHUPYEMYIO yYaCTHHKaMU 0Opa30BaTEIbHBIX OTHOUIE-
HUIl B Npo¢eCCHOHATIBHBIA MOAYJbh MO HAMPABIEHHOCTH DJIEKTPOCHAOXKEHUE yueo-
HOTO I1aHa 1o HarpasiieHnto 13.03.02 DmeKkTposHepreTuka v 3JIEKTPOTEXHHUKA.

JucuunnnHa (GopMupyeT yHUBEpCajdbHblE U NMPOECcCUOHANIbHBIE KOMIIETEH-
LIUH 17151 JajbHeien npodeccuoHanbHOM JesATENbHOCTH.

KypcoBas paboTa nuMeeT nNpakTUUECKUN XapakTep.

1. leab u 321244 KypcoBOii padoThl

BelmmonHeHre KypcoBOil padOThl MO JUCHUIUIMHE «YTIPABICHUE AIIEKTPOIPH-
BOJIaMW» ISl HampaBlieHUus noArotoBku 13.03.02  DnexkTposHepreTuka u dIEeKTpo-
TEXHUKA, HAIIPaBJICHHOCTh JIEKTPOCHA0XKEHHE MPOBOAMUTCS C LEIbIO CHCTEMaTH3a-
[IUU U 3aKPETUICHUS MOJYyYEHHBIX TEOPETUUECKUX U MPAKTUUYECKUX 3HAHUN B 001aCTH
pa3pabOTKU CHCTEM YIPaBJICHUs AJIEKTPONPUBOAAMU MOCTOSHHOTO U MEPEMEHHOIO
TOKa Ha 0a3e TUITOBBIX CXEM Pa30MKHYTBHIX M 3aMKHYTBHIX CUCTEM aBTOMATHU3UPOBAH-
HOT'O 3JIEKTPOINPUBO/A, TpuMeHseMoro Ha npeanpuarusx AIIK.

KypcoBas paboTa no3BosieT peinTh CIeIyIOINe 3aJaun:

- CUCTEeMAaTHU3UpPOBaTh U YIIIyOUTh TEOpPETUYECKUE 3HAHUSI B 00JIaCTU MOCTpOe-
HUSI CUCTEM YINPABICHUS DJIEKTPONPUBOAAMHU MOCTOSSHHOTO M NEPEMEHHOIO TOKA U
METOJaX pacyeTa uX MapaMeTpoB;

- NPUMEHSTHh TEOPETHUYECKUE 3HAHUSI MPU BHIOOPE ONTUMAIBHOM CHCTEMBI
YIPaBJIEHHUS DJIEKTPOIIPUBOIAMH B CEIBCKOXO35IMCTBEHHOM IIPOU3BOJCTBE;

- pa3pabaTbIBaTh CUCTEMbI YNPABIEHUS 3JIEKTPONPHUBOJIAMU HAa OCHOBE THUIIO-
BBIX Y3JIOB U CXEM;

- OMPENENATh PEKUMBI PAOOTHI JIEKTPONPUBOIOB OCTOSHHOTO U IEPEMEHH O-
ro TOKa, PacCYUTHIBATh UX MAPaMETPHI C IEJbI0 MOBHIICHUS 3P PeKkTuBHOCTU pabo-
ThI;.

- chopMupoBaTh HABBIKM HCIIOIB30BAHUS CIIPABOYHON, HOPMATUBHOW W TIpa-
BOBOM JOKYMEHTALINH;

2. IlepeyeHpb IUIaHUPYEMbIX Pe3yJIbTATOB BBINOJHEHUS] KYPCOBO#l padoThI 1O
AUCHUIIMHE «YTpaBJjieHHe 3JIeKTPONPUBOJIAMU», COOTHECEHHBIX C IIAHUpYe-
MBbIMH pe3yJibTaTAMHU 0CBOEHHS 00pa30BaTeJIbHON MPOrpaMMblI

Peanuzanust B KypcoBoil paboTe Mo JUCIHUIUINHE «YTIPABJICHHUE DJICKTPOIIPH-
Bogamu» TpedoBanuit ®I'OC BO, OIIOIT BO u YyeOHoro miaHa Mo HarpaBJIeHUIO
noarotoBkn 13.03.02  DnexkTpo3HEpreTKa M 3JIEKTPOTEXHHKA, HAIPABICHHOCTH



DNeKTpOCHAOKEHHE JIOJDKHA (POPMHUPOBATh CIICAYIONINE KOMIICTEHIIUH, IPEICTaB-
JIeHHbIE B Ta0muIe 1.



Taomuna 1

KUMBI PabOTBl OOBEKTOB Mpodec-
CUOHAJILHOM NTeATEIbHOCTH

HO-KOHTaKTHBIX M 3aMKHYTBIX
CHCTEM YIIPaBJIEHUS JIIEKTPO-
NpUBOAAMHU JUId obecredeHus
PEXHUMOB UX pabOTHI

KOHTaKTHBIX M 3aMKHYTBIX CHUC-
TEM YIpPABIECHUS DIIEKTPONPHU-
BOJIaMHU JJIsi oOecreueHus: pe-
KUMOB UX pabOThI

No Kon Gl B pesynbrare BHIIOIHEHUS KypCOBOM pabOThl 10 y4eOHOH ITUCIMILIMHE
~ | xomme- . 00yJaromuecs J0JKHBL:
n/n KOMITIETEHINH (WM €€ 4acTh)
TEHIUU 3HATh YMETh BIIAJICTh
1 |OIIK-2 |cnocoOHOCTh MPHUMEHSTH COOTBET-|OCHOBHBIE MOHATUS M (yHJa- | IPUMEHATH METObl aHaJIM3a M |HAaBBIKAMH aHalN3a W MOJe-
CTBYIOLIHH (GU3UKO- | MEHTAJIbHBIE 3aKOHBI (PU3MKHU U |MOJEIMPOBAHUS INPU Pa3paboT- |JIUpOBaHMUS IpU pa3paboTkKe
MaTeMaTUYECKUH ammapar, METObl | MaTEMaTUKH, METO/bl aHAIN3Aa U |KE CHCTEM YIPABIEHUS JJIEK-|CUCTEM  YIPABICHUS DJIEK-
aHau3a U MOJEIMPOBAHMs, TEOpe-|MOAEIUPOBAHUS NPHU Pa3padboT- | TPONPUBOAAMU TPOIPUBOIAMHU
TUYECKOTO M SKCIEPUMEHTAJIbHOTO |KE€ CHUCTEM YIPABICHUS JJIEK-
UCCIICIOBaHMsI NPU PELICHUU IpO- | TPOIIPUBOJAMHU
(dheccroHaNIBHBIX 33124
2 |IIK-1 CIIOCOOHOCTh Y4acTBOBATh B IIJIaHH- | OCHOBBl TEOPUU IJIAHUPOBAHUS | OIPEENIATh LENHU U 33Jaul 3KC- | HABBIKAMH COCTaBJICHHUS I1J1a-
pPOBaHUM, IMOJITOTOBKE U BBINOJIHE- | 3KCIIEPUMEHTA, METOJbl IOJrO-|MEepUMEHTa, COCTABIATh IUIaH M |Ha U MPOBEIEHUS dKCIIepU-
HUU THUIOBBIX 3KCIEPUMEHTAJIBHBIX | TOBKM M BBINOJIHEHUS TUIIOBBIX | IPOBOJUTH 3KCIIEPUMEHTAIbHBIE | MEHTAJIBHBIX UCCIIEI0BAaHUI
UCCIICIOBAaHUN 10 33/laHHON METO- | 9KCIIEPUMEHTAIIbHBIX ~ MCCIENI0- | UCCIIEOBAHUS CHCTEM YIPAaB- | CUCTEM YIPaBIICHUS dJIeK-
JTIKE BaHUW  CHCTEM  YIIpaBJICHHUS |JIEHUS IEKTPONPUBOAAMHU TPOIIPUBOIaMU
JIEKTPONPUBOJAMH IO 3aJaH-
HON METOJIUKE
3 |IIK-6 CIIOCOOHOCTBIO PACCUUTHIBATH pe- | IPUHLUIBI TOCTPOEHUSl pelieii- | pa3pabaThiBaTh peneitHo- | HaBplkamMu mocTpoeHust pe-

JEWHO-KOHTAKTHBIX M 3aMK-
HYTBIX CHCTCM YIIPaBJICHUA
AJIEKTPOIPUBOIAMHU TSt
o0ecnieyeHus pexXHMOB HX
palboThI




3. CTpyKTYypa KypcoBoii padoThl

[To o6BemMy KypcoBas paboTa qoipKHA ObITh He MeHee 30 CTpaHUIl eYaTHOTO
TEKCTA.
[TpumepHas CTpyKTypa KypcoBOM pabOThI IIpeICTaBICHA B Ta0IHIIE 2.
Tab6muia 2 — CTpykTypa KypcoBOi pabOThI

Ne
/o

DIEMEHT CTPYKTYPBI KypCOBO paboThI

O06beM (mpUMepHBIi)
CTpaHHUI]

Turyneubiit ntuct (Ipunoscenue A)

1

3amanue

AnHoTanus

Coneprxanue

O603HaYeHUS U COKpAIICHHS (TIPY HAJTUIHH )

RlR(Rk|e

Bsenenue

1...2

N[O~ (W[N]

OcHOBHAas 4acTh

20...24

7.1

Pa3znen 1. Pacyer mycKOBBIX U TOPMO3HBIX COMPOTUBIICHUS AJIEKTPO-
nBUTaTeNs rpad0aHaATUTHIECKUM CITIOCOOOM.
1.1. Pacuer u moCTpOEHHE €CTECTBEHHOM MEXaHHMUECKON XapaKTe-
PUCTHKH 3JIEKTPOJIBUTATENS ABUTATES,
ITocTpoeHune mycKoOBOM quarpaMMsl;
Pacuer conpoTuBiieHUs CTyMeHel MyCKOBOIO PeOCcTaTa;
Pacuer TopMO3HOTO CONPOTUBIICHUS U TTOCTPOCHUE MEXaHU-
YEeCKOM XapaKTePUCTHKU B TOPMO3HOM PEKUME.

1.2.
1.3.
1.4.

7-10

7.2

Paznen 2. Pa3zpaboTka peneifHO-KOHTaKTOPHON CXEMBl aBTOMaTHYE-
CKOr'O ITyCKa, TOPMOKEHUS U peBEpca dJIEKTPOABUTATEIIS

2.1. Pa3paboTka cxembl ympaBlIeHUs] aBTOMaTHUYECKUM ITyCKOM DJIEK-
TPOJBUTATEIIS,

2.2. Pa3zpaboTka cXeMmbl yIpaBiICHHUs TOPMOXKEHHEM JIIEKTPOJIBUTA-
TEJIs.

3-5

7.3

Paznen 3. BeiOop anmapatoB 3alUThl U YIPaBICHUSI.

3.1. Be16op aBTOMaTHYECKUX BBIKITIOUATENICH;

3.2. BbiOOp MarHUTHBIX MycKaTene;

3.3. Beibop pene BpeMeHH, TOKa, HaIPsHKCHHS;

3.4. Bb16Op KHOIIOYHBIX TIOCTOB YIPABIICHUS, YHUBEPCAIBHBIX IEpe-
KJIFO4aTesen.

3.5. CocraBienue crenupuKalnuu

7-10

3akiroueHne

1

bubnnorpaduueckuii cnmcok

1
7-10
UCTOYHHUKOB

10

[IpunoxxeHus

10 HEOOXOTUMOCTH

Meroanueckue yka3zaHds IO BBINOJHEHUIO KYpPCOBOM pabOThl JAMCLMILIMHBI
«YTpaBiieHUuEe JIEKTPONPUBOAAMMIY JUIsl MHBAIMJIOB U JIMI[ C OTPAHUYEHHBIMU BO3-
MO>KHOCTSMH 3JI0pOBbsI pa3padaThIBa€TCsl MHIMBUIYAIBHO C YYETOM OCOOCHHOCTEU
NCUXO(PU3NYECKOTO Pa3BUTHSI, UHJIMBUAYAIbHBIX BO3MOXHOCTEH U COCTOSIHHS 370-
POBbS TAKUX 00YyYaIOLIUXCS.




4. ITopsiioK BBINOJHEHUS KYPCOBOH PadoThI

4.1 Bbioop TeMbI

[IpumepHasi TeMaTuka KypcoBOW pabOThl MO JTUCHUIUIMHE «YTIpaBlIeHUE
AIIEKTPOTIPUBOIAMMY»  HAMpaBJIeHAa Ha MPAKTUYECKOE 3aKpeIyieHHe 3HAHUU
TEOPETUYECKUX OCHOB AUCIMILTUHBI «YIPaBICHUE JIEKTPOIIPUBOIaMU» U YBS3aHA C
COBpEMEHHBIMU TpeOOBaHUSMU B O0JIACTH TOCTPOCHHS CHCTEM YIIPaBJICHUS
AIIEKTPOTIPHUBOIAMH CEITHCKOXO03HCTBEHHBIX MAIIINH.

J1J1s BBITIOJTHEHUST KYPCOBOM pabOThI CTYACHTY CIIEIyeT U3YIUTh TEOPETUUCCKUI
Marepual 1o Jureparype (yuyeOHHKaM W y4eOHBIM MOCOOMSIM) U KOHCIEKTaM JICK-
uii. KypcoByro paboTy CTyIEHTHI BBITIOJHSAIOT BO BHEYPOUHOE BpEMs C MCIIOJIb30Ba-
HUEM Pa3HOOOpa3HBIX HHPOPMAIIMOHHBIX U MPOTPAMMHBIX MaTepUAIIOB, OPOPMIISICT-
cst paboTa B TeKcTOoBOM perakTope Microsoft Word u Microsoft Excel ms cocrasie-
HUS TaOJINIL, TUArPaMM, BBIYMCIICHUSI IIPOCTHIX U CIIOKHBIX (DYHKIIUHA.

Tema KypcoBO# pabOTHI MO MUCHUIUIMHE «YTIPaBICHHUE AIICKTPOIPHUBOIAMI
dbopMynupyercss TakuM 00pa3oM, YTOOBI CTYACHT WUMEI BO3MOXKHOCTh MaKCUMaIbHO
UCTIONIb30BaTh MaTe€pPHANIbl KYpCOBOM pabOThI MPH BHITIOJHEHUH BBIMTYCKHON KBaJH-
(UKaIMOHHON PabOTHI.

TeMbl KprOBOﬁ paﬁoTbl o AMCIOMIIJIMHE «YI'IpaBJ'leHI/Ie JICKTPONPUBOAAME»
1. Pa3pa60TKa CHUCTCMBI YIIPABJICHUA JJICKTPOIIPUBOAOM ITIOCTOAHHOI'O TOKA

(TmycKoM, peBEpCOM M TOPMOKEHHUEM BJICKTPOIBUTATES).
2. Pa3paboTka cuCTeMbl yIPABJICHUS] ACHHXPOHHBIM AJIEKTPOIIPUBOAOM (TIyC-
KOM, PEBEPCOM U TOPMOKEHUEM DIICKTPOIBUTATEIS).

KypcoBas paboTa mo nucuuiuinae « Y mpaBiaeHUe dJIEKTPOMPUBOIAMIY BBITION-
HSIETCS COTJIACHO BapHaHTa MHAWBHUIYATBHOTO 3aJaHuUs BEIIAHHOTO MPEIO aBaTEIICM.

Tema xypcoBoii pabOTEI 1 HOMEp BapHaHTa YKa3bIBAIOTCS B KypPHAJIC PETUCT-
palMu KypcoBbIX paboT Ha Kadenpe.

4.2 IlosryyeHue HHAUBHUAYAJIBHOI0 32 JaHUSA

3amanue Ha BBIMOJIHEHUE KypcoBoil pabotsl (IIpuinoxkenue b) Bwrimaércs 3a
HOJITUCHI0 PYKOBOJIUTEIS, JATUPYETCs THEM BBIJAUM M PETUCTPUPYETCA Ha Kadenpe
B JKypHasie. PakT MOJIydeHUs 3aJaHusl yIOCTOBEPSETCS MOANMCHIO CTyAECHTa B yKa-
3aHHOM XypHaJe.

Tab6nuia 3. - UcxonHbpie faHHBIC K KypCOBOM paboTe
Homep Bapnanta | 1|2 (3(4|5(6|7|8|9|10[11]12/13(14{15/16(17|18[19[20[21|2223(24(25(26(27(2829|30

[ TowHTIMT VIThaB-

JIEHUS IIyCKOM B|C|T|B|C|T|B|C|T|B|C|T|B|C|T|B|C|T|B|C|T|B|C|T|B|C|T|B|C|T

'Uwcto MVCKOBBIX
CTyIICHEH
Crioco0 Topmo-

D S () ) 1) ) i) S ) QS )y ) Uy ) Ny ) [y ) ) i ) (i ) i ) ey )
SKEHUS HHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
Homep Tabmumer |4 |5(4(5|4|5(4|5|4|5|4|5|4|5/4|5|4|5|4|5|4|5|4|5|4|5[|4|5|4]|5
Howmen RanwanTa B 1 - A3 - 111 5 (11 5 112 4 112, A1212]4 41212]. 512125 5122], 41213
raGmume 4 wim 5 121342563784905126347568789901012113412561378149015




IIpumeuanue: B TaOIuIe IPUHATHI CIEAyIONe 0003HaYeHNs: myck: B - B ¢ynkuun Bpemenu, C -
B (pyakmuu ckopoctH, T - B pyHKIIMM TOKa; TOpMOkeHue: [l - muHamuyeckoe, I1 - mpoTuBoBKIIIO-
YCHUEM.

Tabnuua 4. - TexHu4ecKue TaHHbIE MIEKTPOABUTATENEH MOCTOSIHHOTO ToKa 211

C He3aBUCUMOW 0OMOTKOM BO30YKICHUS

Bapuant | Tun P, n,, U, B i, A Nu, %0 R,, Om Ry, Om
kBT 00/MuH
01 21TH225M | 11,0 | 600 220 55 79,5 0,2020 | 0,0678
02 YXJI4 150 | 750 220 75 80,5 0,1460 | 0,0637
03 220 |1000 | 220 100 82,0 0,0860 | 0,0429
04 370 | 1500 | 220 168 86,5 0,1460 | 0,0637
05 370 | 1500 | 440 84 86,5 0,0860 | 0,0429
06 2MH225L | 150 | 600 220 75 79,0 0,1600 | 0,0742
07 YXJI4 185 | 750 440 42 83,0 0,4730 | 0,2080
08 185 | 750 220 84 83,0 0,0950 | 0,0500
09 30,0 | 1060 | 220 136 84,5 0,0490 | 0,0197
10 300 | 1060 | 440 68 84,5 0,1960 | 0,0700
11 450 |1500 | 220 2045 | 875 0,2370 | 0,0125
12 2M1d225M | 10,0 | 500 220 455 745 0,3500 | 0,1010
13 YXJI4 150 | 600 220 75 79,5 0,1780 | 0,0678
14 185 | 750 220 84 81,0 0,1460 | 0,0637
15 220 |1000 | 220 100 82,5 0,1780 | 0,0670
16 220 | 1000 | 440 50 82,5 0,3530 | 0,1110
17 370 |1500 | 220 168 87,0 0,0365 | 0,0159
18 370 | 1500 | 440 84 87,0 0,0865 | 0,0430
19 2M®225L | 150 | 500 220 75 775 0,1960 | 0,0790
20 YXJI4 185 | 750 440 42 83,0 0,4730 | 0,2080
21 220 | 750 220 100 83,2 0,0950 | 0,0500
22 300 | 1060 | 440 68 85,0 0,1960 | 0,0800
23 21TH250M | 22,0 | 750 220 100 81,0 0,0740 | 0,0390
24 YXJI4 370 |1060 | 220 168 85,0 0,0350 | 0,0190
25 50,0 | 1500 | 440 114 87,0 0,1100 | 0,0540
26 550 | 1500 | 220 250 87,0 0,0185 | 0,0038
27 2Md250L | 26,5 | 600 440 60 815 0,3800 | 0,1950
28 YXJI4 30,0 | 750 220 136 84.3 0,0500 | 0,0310
29 450 | 1000 | 220 2045 | 86,0 0,0300 | 0,0160
30 450 |1180 | 440 102 86,0 0,0650 | 0,0310




Tabnuna 5. - TexHuueckue JaHHbIE aCHHXPOHHBIX AekTpoaBurateneit 4AK u
4AKH c da3ubim poropom ( HomuHaiabHOe Hamnpspbkenue U, =380/220 B, wacrorta ce-
T ;=50 ', cxema coerHeHHss OOMOTOK CTaTOpa U pOTOpa «3BE37a))

Ne Tun aeuraresisi | Puoy, KBT | Nyom, %0 | €OSQy | Spom, %0 | Mk I'ZH, A | Exx, B | m, kr
1 4AK160S4VY3 11,0 86,5 0,86 50 30 22 305 160
2 4AK180M4Y3 18,0 89,0 0,88 3,5 40| 38 295 250
3 4AK160S6Y3 7,50 82,5 0,77 5,0 35| 18 300 170
4 4AK200M6Y3 18,50 88,0 0,81 3,5 35| 35 360 300
5 4AK160S8Y3 5,50 80,0 0,70 6,5 25| 14 300 170
6 4AK200M8Y3 15,0 86,0 0,70 3,5 30| 28 360 300
7 4AK250M8Y3 37,0 89,0 0,80 3,5 2,2 | 155 148 595
8 4AHK280S10Y3 45,0 89,0 0,78 5,0 1,8 178 162 625
9 4AHK315510Y3 75,0 90,0 0,80 4,5 18| 221 217 845
10 4AHK315S812V3 55,0 89,0 0,75 5,0 18| 235 165 845
11 4AK250M4Y3 71,0 91,5 0,86 2,5 3,0 170 250 640
12 4AK250S6VY3 37,0 89,0 0,84 3,5 2,5| 165 150 540
13 4AK250S8Y3 30,0 88,5 0,81 4,0 2,2 | 155 125 540
14 4AHK180S8VY3 11,0 85,0 0,72 5,0 32| 225 315 195
15 4AHK180S6VY3 13 83,5 0,81 7,0 3,0 42 205 180

[Ipumeuanue.

TexHuueckoe 3aJaHuC H MGTOI[I/I‘-IGCKI/IC PCKOMCHAAINN IIPCACTABJICHBI B

yaeoHoMm nocobun: Kadauu, H.E. Penelino-KOHTaKTOpHBIE CXEMBI YIIPABICHUS dJICK-
tpoasurateiasMu [Teker]: yueOn. mocodue / H.E. Kabaun. — M.: MOCX, 2020. — 68

C.

4.3 CocTaB/ieHHe IJIAaHA BHINOJHEHUS KYPCOBOH PadoThI

BriOpaB Temy, onpenenuB 1Lelb, 3a/1a4d, CTPYKTYPY U COJEpKaHHE KypCOBOM

paboTBl HEOOXOAMMO COBMECTHO ¢ PYKOBOIHUTENIEM COCTABHUThH ILUTAH-TPa(UK BBIOJI-
HEHUs KypCOBOM paboThI ¢ yueToM rpaduka yueOHoro mpoiiecca (Tadiu. 6).

Tabnuia 6 — [IpumepHbIii muaH-TpaduK BHIMOJHEHUS KYPCOBOM pabOThHI

Ne Copepxanuie paboThI KonTponb Cpoxu
/T BBITIOJTHEHHUS
1. | Beibop TeMbl KypcoBoii paOoTsl (B | YTouHeHue TeMbl U coaepxa- | mo 10.09.
COOTBETCTBUH C HOMEPOM 3aueT- | HUS KypcOBOM pabOThI pyKoO-
HOW KHW)KKH) U TTOJTy4SHHE 33]]a- | BOAUTEIIEM.
HUS Ha caiite (akynbTeTa 3a04-
HOT0 00pa3oBaHus.
2. | CocraBienue oubnuorpagpuye- Koncynpranuu ¢ pykoBoaute- | no 15.00.
CKOTO CITHCKA neM (TI0 DJIEKTPOHHOH Io4Te
WIN B JIMYHOM KaOWHETe)
3. | U3yuenue nayuynoit u meroauue- | Koncynprauuu ¢ pykoBoaute- | mo 20.09.
CKOM JINTEPATYPBI jeM (10 3IEKTPOHHOU MoYuTe
WJIU B JIMYHOM KaOWHETE)
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4. | Orbop u anamu3 coOpanHoro ma- | Koncynprauuu ¢ pykoogute- | mo 15.10.
Tepuaia. BeiosHeHne pacyeToB | jeM (I10 3JEKTPOHHOM 1oure
1 opopMIIeHHE MaTepHaiia TE€K- | WJIW B JUYHOM KaOMHETE)
CTOBOM YacTH KypCOBOM pabOTHI.
5. Brinonnenue ueprexeit Kypco- Koncynbranuu ¢ pykoBogute- | 1o 28.10.
BOI1 pabOTHI. aemM
6. | IIpencraBienue pyKOBOAUTEIIO IIpencrasuts nepsbiil BapuanT | ¢ 30.10.
MEPBOro BapHaHTa KypcOBOM pa- | KypCOBOM paOOThl Ha IPOBEPKY
00TbI U 00CYXXJIEHHE MPECTaB- PYKOBOAMTEIIO (B pacneya-
JICHHOT'O MaTepuaja U pe3yjabTa- | TAaHHOM BHJIE) U YEPTEXKH.
TOB
7. | JlopaboTtka u opopMiIeHUE TEK- KypcoBas pabota cnaercs Ha o 07. 11.
CTa W YepTexeil KypcoBoi pabo- | MPOBEPKY PYKOBOAUTEINIO.
THI
8. | CocraBieHrne OKOHYATEIIBLHOTO PykoBoauTens nqonmyckaer c08.11 mo 15.11.
BapHaHTa KypcOBOI pabOThI (WK He TOMYyCKaeT) CTyACHTa
K ITyOJIMYHOM 3aIIuTe.
9. | lloaroroBka kK myONMYHOM 3amu- | 3aKIOYUTETHHOE KOHCYIbTH- | ¢ 16.11 mo 20.11.
TE: HAIIMCAHHUE TEKCTa BBICTYILIE- | POBAHHE.
HUSL.
10. | [TyGnwaHas 3ammuTa KypcoBOU Ouenka 3a kypcoByto pabdory | [lyOnuunas 3amu-
pa6OTI>I. IpOCTaBJISICTCS B BEAOMOCTD Ta IMPOBOJUTCA B
9ICHAMH KOMHCCHH IO TIPHEMY | crerpabHO OTBE-
KypCOBOi1 pabOTHI. [IeHHOE JUI 3TOTO
Komuccus no npuemy Kypco-
BBIX pabOT COCTOUT U3 TPEX BpeMi
YEIJIOBEK.

4.4 TpeOoBaHus K pa3padoTKe CTPYKTYPHBIX 3JIEMEHTOB KYPCOBOil padoThl

4.4.1 Pa3paboTka BBeICHUS

Bo BBeneHHM CTyZA€HT OOOCHOBBIBAET AKTYaJIbHOCTh N30PaHHOUN TEMbI KypCOBOI
paboThl, PACKPBIBAET €€ TEOPETHUECKYIO U MPAKTHYECKYIO 3HAUUMOCTb, (POPMYIIUPY-
€T LeIb U 3aa4d HUCCIICOBAHMSA, A TAK)KE IPUBOJUT KPATKOE ONMCAHME THUITOBBIX
CXEM YIIPABJICHUS IIyCKOM M TOPMOKEHHEM JIBUIaTEJIEN IIOCTOSHHOTO TOKAa U aCHUH-
XPOHHBIX JBHUraTeNei, TEM CaMbIM aHATU3UPYS YPOBEHb pa3pabOTaHHOCTH BOMpoOca
TEMbl B TEOPUU U MPAKTUKE MO JUTEpaTypHBIM JaHHBIM. M3naras conepkanue myO-
JMKAIUR IpYyruX aBTOPOB, HEOOXOAUMO 00s3aTeNbHO 1aBaTh CChUIKM Ha HUX.

4.4.2 PazpaboTKa OCHOBHOM 9acTH KypCOBOM pabOThI

JUist 3a1aHHOTO AJIEKTPOABUTATEIIS:
1. Paccuntarh MyCKOBBIE W TOPMO3HBIC COMPOTHUBICHHUS SJICKTPOJABUTATEIS
rpadoaHaTUTHYECKUM CITOCOOOM.
HcxonHele aHHBIE K pacueTy (Cmoco0 TOPMOXKEHHMS, THUI JIEKTPOABUraTEs)
BBIOMPAIOTCS B COOTBETCTBUU C BAPHAHTOM HMHIMBHUIYaJTbHOTO 3aJaHMsI, BHLAAHHBIM
nperno/iaBaTeseM.
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2. PazpaboTaTh penieiHO-KOHTAKTOPHYIO CXEMY aBTOMAaTHYECKOTO MycKa, TOp-
MOKEHHSI U peBepca dJIEKTPOABUTaTeNsi B PYHKIIMU BPEMEHHU, CKOPOCTU WJIU TOKa B
COOTBETCTBUM C BapMaHTOM HWHAMBUAYaJbHOTO 3a/laHUs, BBIJIAHHBIM IIpEIojiaBaTe-
JeMm.

3. BoiOparthb anmapatsl 3alIUTHI U yTIPABICHUS.

4. CocTaBuTh crielu(UKAIUIO F3JIEMEHTOB CXEMBI YIIPABICHUS.

Pazoen 1. Pacuem nyckoevix u mopmo3HbIX CONPOMUBTIEHUIL ITIEKMPOOBUZAMEA
zpagoananumuueckum cnocooom.
Pacuer conpoTuBJIeHHUI CTyleHell MyCKOBOI0 peocTrara

[Ipu pacuere CONpOTUBIICHUHN CTYIIEHEW ITyCKOBOI'O PEOCTaTa CIECIyeT UCIIOIb-
30BaTh TpadoaHATNIECKHUl CT10CcO0.

JI71s1 mOCTpOEeHUsl MyCKOBOM IMarpaMMbl IBUTATEINs IOCTOSTHHOT'O TOKA HE3aBU-
cumoro Bo30yxaeHus (JIIITHB) Heo6XoaumMo moCTpouTh €ro €CTeCTBEHHYI0 MeXa-
HUYECKYIO XapaKTEPUCTUKY MO 2 TOUKAM:

y \ U
)
T.1. o=y =—"=; M=0.
M. . ° ko,
7))
[/ B R}, —
b kD = U, —-I,Ra
R» (DH
c T.2. o=0,; M=M, =k®_ I,

IlocTpoeHne mycKOBOM auarpam-
MBI (puc.l) crneayeTr HaUMHATh C Onpee-

R JICHHS MaKCHMaJIbHOTO
1
M ax 2(2...2,5)MH ¥ IEPEKIIOYAIO-
1IEro (MUHUMAJIBHOTO)
d _ M in 2(1,1...1,3)MC MOMEHTOB.
M in Mmnax M Ilocne mocTpoeHus  IMyCKOBOM

qyuarpaMMbl  HEOOXOJUMO  OMNpPEACIUTh
Pucynok 1 — IlyckoBas nuarpamma JIIIT

HE3aBUCHMOT'O BO30VKICHUS
R
mR = —}I ,
ab
Jly1st mocTpoeHwsl MyCKOBOW JuarpaMMbl aCHHXpOHHOTO aurarens (AJl) Heo6xoaumo
MOCTPOUTH €r0 €CTECTBEHHYI0 MEXAHUYECKYIO XapaKTEPUCTUKY MO 3 XapaKTEpHBIM
TOYKAM:

T.1. =0y M=0.

macmrtab conportusieHusd Mg (Om/Mm):

T.2. O=,; MM=P—
0,
S );
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[2 y
S, =S, (MK + —1) , Pe3ynbTaThl pacyera MEXaHUUECKON XapaKTePUCTUKU

HE0OXOMMO TaK)Ke MPEJACTABUTH B BUJIC TAOJIUILIBI.
[TocTpoenue myckoBoii aAuarpammel (puc.l) ciienyer HauMHaTh ¢ ONpeeIeHUs

makcumansHoro M. = (O,8...0,9)M
M. in 2(1,1...1,3)MC MOMEHTOB.

[Tocne mocTpoeHHUS MyCKOBOHM AuMarpaMMbl HEOOXOJHMMO OIPEACIUTh Mac-
wTad conpoTusiaeHus Mg (OM/MMm):

« M TEPEKIOYaroIEero (MUHUMAIBHOTO)

Mo = RZH
R — —/
ab
R, = EZKSH - E
rie R,, =—=— — HOMHUHAJBHOE CONPOTHBIECHHE poTopa, Om; E, — DJC

\/§I 2H

MEX/y KOJIBbLEAMU HEMOJBIKHOIO Pa3OMKHYTOro portopa, B; |, — HomMuHanbHbIi

TOK poTopa, A; ab — OTpPe30K Ha IMyCKOBOM JMarpaMMe, COOTBETCTBYIOMINN HOMH-
HaJIbHOMY CONIPOTUBJICHUIO POTOPA, MM.

Torga conpoTHUBiEHHS CTYIIEHEN ITyCKOBOT0O peoctara paBHsbl (Puc. 1 u 2):

R,=mg-cd, R,=mg-bc,
BCCI'o0 pcocrara:

R, .. =Mg -bd =R, +R,.

peoct

Pacuyer conpoTuB/ICHUI B TOPMO3HBIX Pe:KUMAX PA0OTHI

s JATIT He3zaBucuMOro BO30YXKJeHHUsI HanOOJiee 4acTO HCIMOJIb3yEeMbIE Clie-
OYIOLIE TOPMO3HBIE PEKUMBI: TOPMOKEHHUE MPOTUBOBKIIIOUEHUEM U JUHAMHUYECKOE
TOPMOJKEHHUE.

Pexum topmoxkenus: nmpotuBoBkitoueHueMm (I1B) mMeer nBe pa3sHOBHUIHOCTH:
IIepeEMEHa TMOJSIPHOCTU HAINPSDKEHHUS, NPUJIOKEHHOIO K SKOPIO ABUTATENs, U TOPMO3-
HOM CITyCK, KOTOPbIE MO (PU3MUECKUM IMPOoLieccaM, MPOTEKAIOUIUM B 3JIEKTPOBUTATETIE,
HE OTJINYAIOTCA IPYT OT Apyra.

[Ipy M3MeHEeHHH TOJSIPHOCTU HANPSLKEHHS SIKOPh JABUraress, o0JaJaromiuii
ONPEIEIICHHBIM MOMEHTOM MHEPLMH, NPOAOJDKAET BpaALaThCs B IIPEKHEM HalpasJie-
Huu u JJIC (E) coxpansier cBoe Hampasienue. [Ipu stom 3/IC u nanpsixenue U Ha-
IIPABJICHBI B OJIHY CTOPOHY, @ TOK SIKOps ITOJ UX JEHCTBUEM M3MEHSET 3HAK Ha IpPO-
TUBOIIOJIOKHBIM, YTO BBI3bIBAET U3MEHEHHE HANPABICHHUS MOMEHTA, KOTOPBIA Oyner
TOpPMO3HBIM. Hann4rie TOpMO3HOTO MOMEHTa 3JEKTPOABUTATENsS MPUBOJIUT K OBICT-
pOMY CHMXEHHIO CKOpocTU. TopMo)keHHe OyneT MpoJoJKaThCs 1O MOMEHTa OCTa-
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HOBA JIBUraTelsl, MOCIIE YEro, €CJIM €ro He OTKIIFOYUTh OT CETH, OH NIEPEXOAMT B JIBU-
raTejabHbIA PEKUM U paCKpydMBaeT pabouyro MallliHy B 0OpaTHOM HAIpaBJICHUU.

Pexum TOPMO3HOTO CITyCKa MOKET OBITh MOJIyYEH MPH paboTe IEKTPOABUTATE-
a5 ¢ pabouell MalllMHOM, o0anaroell akTUBHBIM MOMEHTOM conpoTuBieHus. K Ta-
KOTO po/ia MalllMHaM OTHOCSITCSI TIOJJbeMHO-KpaHOBbIE MeXaHU3MEbI. [Ipu 3TOoM HE0O-
XOJUMO, 4YTOOBI MOMEHT KOPOTKOT'O 3aMbIKaHUs JABUTATENsl ObUI MEHBLIE AKTUBHOTO
MOMEHTa CTaTUYECKOW HAarpy3Ku, OOyCIIOBICHHOTO BECOM Ipy3a. YMEHBIICHUS MO-
MEHTa KOPOTKOT'O 3aMBIKaHMsI IBUTaTeNsl JOOUBAIOTCS BKIIOYEHUEM JTOTIOJIHUTEIbHO-
IO CONMPOTHUBJIEHUS B LEMb SAKOPS. B 3TOM ciyyae Baj 3JeKTpOABUTATENS MOA ACHCT-
BHEM MOMEHTA HArpy3KH BpallacTCs B HAIPABICHUU, IPOTUBOIOJI0KHOM Halpaslie-
HUIO JIBUTATEIbHOTO PEXHMMA, YTO COOTBETCTBYET PEXKHUMY ONyckaHus rpysa. [lpu
ITOM HAaIlpaBJIEHUS TOKA SKOpPS U MOMEHTA JIBUIATelsl OCTAHYTCS HEM3MEHHBIMU, a
HarnpasyieHue J/[C u HanpspKEHUs Ha SIKOpPE COBIIAIYT.

PaccmaTrpuBasi 3TOT pPeXMM 1O OTHOIICHHIO K PEXHUMY TOPMOXKEHUS MPOTH-
BOBKJIFOUEHUEM MEPEMEHON MOJIIPHOCTH, 3aMETUM, YTO COOTHOILIEHUE HANpaBICHUMA
pPacCMOTPEHHBIX BEJIMYUH OCTAETCS TEM XK€, 32 UCKIIOYEHHEM TOrO, YTO B IEPBOM
CJIy4ae OTHOCUTEJIBHO JIBUTaTEJIBHOTO PEXUMA U3MEHWIM HAIIPABJICHUE HANPSKEHUE,
TOK 1 MOMEHT, a BO BTOPOM — cKopocTh u D/IC.

B pexxnMe TOpMOKEHHS IPOTUBOBKIIFOUEHHEM TOK B IKOPE JIBUTaTENsl ONpee-
JISITCSL BBIPAKEHUEM

| +U, +E
;IHB_RH_'_RHB’

IZIe - 3HAK «+» COOTBETCTBYET TOPMO3HOMY CITyCKY;
3HAK «-» COOTBETCTBYET TOPMOMKEHHUIO NMPOTUBOBKIIFOUEHUEM MEPEMEHOU I10-
JSIPHOCTH HA SIKOpE.

JIns orpaHUYEHMs] TOKA SIKOPS 0 AOIYCTHUMOW I JBUTATENs] BEJIWYUHBI
lison B L€TIB siKOpst JAIITHB mipu TopMoxkeHUn MpOTUBOBKIIIOUEHUEM HEOOXOIUMO
BBECTHU JOIOJIHUTENBHOE COIPOTUBIEHHE R, paccunThiBacMoe 1o Gpopmyse

+U +
R -tUutE o
+1
IIB.JJ0I1

e - g on=(2...2,5)ly, nomycrumoii Tok skops;

E - D]IC, coorsercrBytouas ckopocti o, (E =KD, m;.), ¢ kotopoii Haun-
HAeTCs TOPMOXKEHHE.

Huunamuueckoe Topmoxkenue (JIT) mpoucxomut mpu OTKIIOUEHHH OOMOTKHU
SAKOpsI OT CETH U 3aMBbIKAaHUM €€ Ha JOTOJIHHUTENbHOE compotuBieHue. OOMoTKa
BO30YXJIEHUS TIPU 3TOM OCTAETCs MOJKIIOYEHHOW K CeTH. SIKOpb ABUTATENS TpO-
JIOJIKAET BpallaThCs 32 CUET 3allaCEHHOW KMHETUYECKOW YHEPTUU B TOM K€ HAIlpaB-
JIEHUH, 4TO U B ABUTatesbHOM pexume. [Tostomy DJIC He M3MeHseT CBOEro Ha-
npabieHus. Ho tak kak U =0, TOK sSKOps H3MEHSET CBOE HallpaBjieHUE, T.€.
CTAHOBUTCS OTPULIATENIbHBIM. [Ipu 3TOM MOMEHT Takke OyJeT OTpUIlaTEIbHbIM, T.€.
TopMO3HbIM. Xapaktepuctuku JIIIT B pexxuMe AMHaMUYECKOTO TOPMOKEHUS BBIXO-
JAT U3 Hadana koopauHat (Tak kak U = 0) u pacnosaratorcst BO BTopoM (TIpu mpsi-
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MOM HaIlpaBJICHUHU BPAIlEHUsI) U B YETBEPTOM (TIpH 0OpaTHOM) KBaJIpaHTaX IJIOCKO-
CTH O, M.

JInst orpaHWYeHHsT TOKa SIKOPSI TPU JUHAMUYECKOM TOPMOKEHUU 10 AOMYCTH-
MBIX 3HAYCHHUH JOTIOJTHUTEIHHOE CONTPOTUBIICHHUE B €T0 IETH JIOJDKHO OBITH HE HIDKE

Rx - L - RH 1
I,I[T.I[Ol'[

e | i on=(2...2,5)1,, momyctumoii Tok sikops;

E - D]IC, coorsercTBytommas ckopocta o, (E =K®P . .), ¢ koropoii HaunHa-
eTCSl TOPMOIKCHHE,

Hust AJl ¢ dhba3HbiM poTopoM Hanbosee XxapakTepHO TOPMOKEHUE TPOTUBOBK-
JIOYEHUEM, KOTOPOE YaCTO UCIOJIB3YETCs U1l OCTAHOBKHM IIPUBOJIA U OTPAHUYCHUS
CKOPOCTH CITyCKa I'py3a KPaHOBBIX MEXaHU3MOB.

Topmo3HoO# ciyck Bo3MOXeH ToJIbKO st A/l ¢ pa3HbIM pOTOpOM IpH BBEJE-
HUU JOTIOJIHUTEIBHOTO CONPOTUBIIEHUS B IIENb poTopa. B 3TOM ciiydae poTop nBura-
TEeJs MOJ JIEWCTBHEM BHEIIHETO MOMEHTA CONPOTHUBJICHHS BpPAIIAETCS NPOTUB Mar-
HUTHOTO TIOJISI CTATOpa U JBUTATENh pabOTaeT CO CKOIbKeHneM S > 1.

J1o0aBOYHOE CONMPOTHUBIIEHUE, BBEIEHHOE B LIETIb POTOPA, ONPENEISAIOT IPHU OJIU-
HAaKOBOM MOMEHTE Ha €CTECTBEHHOW M HMCKYCCTBEHHOM MEXAHMUYECKHX XapaKTepu-
CTHKAaX, UCTIOJIb3Ys BEIPAKECHHE!

Se — RZH
SHB RZH + R2HB
®, — O ®, +o
rae S, = ——=, S, = ——— ckonbxeHus npu pabore ¢ M = M_na ecre-
® ®

(6] (6]
CTBEHHOHN (B JIBHUTaTe€IbHOM PEXKHMME) U HCKYCCTBEHHOW (B PEKUME TOPMOXKEHUS

IPOTUBOBKIIFOYEHUEM) MEXAHUYECKUX XapaKTEPUCTUKAX COOTBETCTBEHHO; R OB
J00aBOYHOE COMPOTHUBIICHHE B IIEITH POTOPA.
Tornma

SHB -1

RZHB = R2H

Pa3zoen 2. Pazpabomka peneitno-KOHMAKmMOPHOI cXemMbl A6MOMAMUUECKO20 NYC-
Ka, MOpMOIICEHUs U pesepca INeKmpoosuzames

TumnoBble omnepalyu, BBINOJHIEMbIE COOTBETCTBYIOUIMMH Y3JIaMH PEIEHHO-
KOHTakTOpHBIX cxeM ympasienus (PKCY), npeacraisior coboit moruueckue QpyHk-
MU BXOJIHBIX MIEPEMEHHBIX.

O1eHUTh 0COOCHHOCTH Pa3IMYHbIX MPUHIIUIIOB YIIPABJICHUS U ONIPEACIIUTh He-
00XOAMMBbIE YCTaBKU pejieé MOXHO C IMOMOIIBIO MYCKOBBIX U TOPMO3HBIX MEXaHHYE-
CKUX U DJIEKTPOMEXAHMUYECKUX XapaKTEPUCTUK ABUTATEIS, MPEICTABISAIOMIUX COOOM
3aBUCUMOCTH YTJIOBOM CKOpOCTH ® OT MoMeHTa M unu Toka I (puc. 3), u myckoBoi
JMarpaMMbl JBUTATElls, HAIPUMED, C TPEMS CTYNEHSIMHU ITyCKOBOTO peocTaTa (puc. 4.

15



A,

AUJ,—

M, H-m
LA

o s DO
= |

I, 0 I h
Pucynok 3. — Dnekrpomexanudeckue xapakrepuctuku AIITHB
IIPH ITYCKE ¥ TOPMO3HBIX PEIKUMAX paOOThI

t
>

I
I
I
I
| [V IC
I
I
|

0 t t t
Pucynok 4. - ITyckoBas quarpamma JBUraTesis ¢ TpeMs
CTYIIEHSIMH ITyCKOBOTO peocTara

ITyck snexTpoaBUraTessi B ONPEACICHHBIX 3aJJaHHbIX IpeAeiaX U3MEHEHUs TO-
ka ot I; 1o I, cormacuo aquarpamme (puc. 4), MOKET OBITH IPOU3BEICH BPYUHYIO HIIU
aBTOMATHYECKHU.

Ecnu myck ocymiecTBisieTcsi BpyUHYI0, TO PE3UCTOPHI MEPEKIIIOUAOTCS C OPH-
E€HTHUPOBKOW Ha MOKa3aHUs aMIIEPMETPa B LIENH SIKOPsA. ABTOMAaTUYECKOE YIIPABIICHHE
MO3BOJISIET 00JIee TOYHO BBIICPKATh 3a/JaHHBIC YCIIOBHS MTyCKa M OCBOOOXKIAET YeIo-
BEKa OT BBHIMIOJIHEHHS] YTOMUTENIbHBIX Olepalu.

BrikitoueHne cTyneHel MmycKOBOIO PEocTara MOXKET MPOUCXOAUTh MPHU OTpe-

JIEJICHHOM YTJI0OBOM CKOPOCTH JBUTraress (Wi, 02, M3), ONpeaeIeHHOM Toke I, u de-
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pe3 onpenenennbie npomexytku Bpemenn (I = Aty, th, = t1+Al, t3 = tL+Atg ).
O4eBHIHO, UTO YNPABICHUE ITyCKOM MOKET OBITh OCYILECTBICHO B (DYHKLIUU CKOPO-
ctu (B/C), Toka, BpeMeHHU.

3HaueHusIM M; u M, COOTBETCTBYIOT OIpEAEIICHHbIE 3HaueHusl TOKOB |; u |,
Heneil sikops, poTopa, CTaTopa, KOTOpble MOTYT OBITh HAaWICHBI U3 AJIEKTPOMEXaHU-
YECKUX XapaKTEPUCTUK JIBUTATEIS.

[Ipo1oKUTENEHOCTE paOOTHI ABUTATEIN HA MMyCKOBOM M TOPMO3HOM XapakTe-
PUCTUKAX OIpEIENsieTCs] BhIpaKEHUEM, MOTYYEHHBIM HUHTETPUPOBAHUEM YpaBHEHUS
nBOKeHUS (puc. 3):

=T, In M= Me
MZ _Mc

rac TMi - QJICKTPOMCXAaHUYCCKaA IMOCTOAHHAsA BPCMCHH.

Ha npakTuke ckopocTh ® JBUTATENs] KOHTPOJIUPYETCS KOCBEHHBIM IyTEM: Ye-
pe3 DAC ans nBurarenerd mocTOSSTHHOrO Toka M depe3 IJC u yacTtoTty TOkKa poropa
ACUHXPOHHOTO JBUTATEIIS.

3uas 3nauenus Atj, l1, |2, ®j, MoxHO onpenenurs ycraBku pese BpeMeHH, TO-
ka, HanpspkeHus (91C).

TunoBsble cxeMbl yNPaBJeHUs MIYCKOM JBUTaTeIeil MOCTOSIHHOTO TOKA He3aBH-
CcUMOro (mapaJjjieJIbHOr0) Bo30Yy:KIeHUs

Ha pucynke 5 npejacraBiieHa cxeMa MycKa JABUTATENsl MOCTOSHHOTO TOKa ¢ He-
3aBUCUMBIM BO30YyXJeHHEeM B (YHKIUA BPEMEHH. JTa CXE€Ma COJEPKHUT KHOMKHU
ynpasienus SB1 (myck) u SB (octanoB) aBuratens, nuHedHbI kKoHTakTop KM,
00eCIeunBaOIINA OAKIIOYCHUE JBUTATENSI K CETH, U KOHTAaKTOp yckopenus KM?2
JUTSL BBIKJIFOUEHHMS (ITYHTUPOBaHUA) MyckoBoro pesucrtopa R,. B kadectBe nmatumka
BPEMEHH B CXEME€ HCIOJIb30BaHO 3jeKTpoMarHutHoe perne Bpemenu KT. Ilpu non-
KIIFOUCHUU CXEMBbl K UCTOYHHMKY MHUTaHHsS HampsokeHrem U mpoucxoauT Bo30yxkKie-
Hue nsuratens u cpabareiBaet pesne KT, pazmbikas cBOil pa3MbIKalONIMM KOHTAKT B
1enu KaTylmkd koHTakropa KM2 u moarorasinvuBas IBUTaTelNb K MyCKY.
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Pucynok 5. - Cxema mycka gBuraress o NpUHIKITY BpeMEHH (a), XapaKTepUCTUKU
nsuratens (0) U KpUBBIE IEPEXOTHOTO Tpoliecca (B)

[Tyck nBuratens HauMHAETCs IMOCie HakaTusi KHOMKU SB1, B pesynbrare uero
noyiyyaeT nutanue KoHTakTop KM1, KOTOpbIii CBOMM TJIaBHBIM CHJIOBBIM KOHTAKTOM
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HOJIKJIFOYAET JBUTATEIb K UCTOUYHUKY NUTaHUs. J[BUraTeiab HaUMHAET pa30er ¢ pesu-
CcTOpoM Rt B 1Ienu sIKopsl, ¢ IOMOIIBbIO KOTOPOI'O OTPaHUYMBAETCS IIyCKOBOM TOK JIBU-
rarensi. OJHOBPEMEHHO 3aMBIKAIOUINM OJIOK-KOHTakT KoHTakTopa KM1 myHTHpYyeT
kHOMKY SB1 u oHa MOXXeT OBITh OTHYIIEHA, a Pa3MbIKAIOIIMN O0K-KOHTakT KM 1
paspbIBaeT Lenb nuraHus KaTymku pene Bpemenn KT. Uepes nunrepsan Bpemenu Aty
IIOCJIE IPEKpPAICHNs] NUTAaHMUs KATyLIKA PeJIe BPEMEHU, HA3bIBAEMBIM BBIIECPKKON
BPEMEHH, pasMbIKatromuid KOHTakT KT 3amMKkHeTCs B ienu Karymku KoHTaktopa KM2,
MOCJIEIHUN BKJIKOYUTCS U TJIABHBIM KOHTAKTOM 3aKOPOTHUT IIYCKOBOW pe3uctop R, B
uenu skops. Takum oOpa3om, Mpu MycKe JABUTATENlb B TEUEHUE BpeMeHHu At pasro-
HSETCA N0 MCKYCCTBEHHOW XapakTtepuctuke 1 (puc. 50), a mocie mIyHTUPOBAHMS pe-
3ucropa R;—mo ecrectBeHHO# 2. Bennuuna conpoTtuBieHus pesuctopa R, BeiOpaHa
TaKUM 00pa3oM, YTO B MOMEHT BKJIFOUEHUS JIBUraTeis TOK |, B Henu u cooTBETCTBEH-
HO MOMEHT M, He NPEeBOCXOAST JOMYCTUMOIO YPOBHSI.

3a Bpems Aty mocie Hayana mycka CKOPOCTb BPAIIE€HUS ABUTATEIIS TOCTUTAET
BEJIMUMHBI CO,, @ TOK B LIENH SIKOPs CHUXKaeTcs 10 ypoBHA |, (puc. 5B). [locne mryHTH-
poBanus R, mpoucxoaut Opocok Toka B 1enu sikops oT I, 1o |1, KoTopelil He npeBbI-
[1aeT JOIYCTUMOTO ypOBHs. M3MEHEHME CKOpPOCTH, TOKA MU MOMEHTAa BO BPEMEHU
IIPOUCXOJUT I10 IKCIIOHEHTE.

OcTaHOB JIBUraTelis OCYyILECTBIsETCS HaxkaTueM KHonku SB2, yto npusener k
OTKJIFOYEHUIO SKOPS IBUraTelsl OT UCTOYHUKA IUTAHUS U €T0 TOPMOKEHHMIO O] IeH-
CTBHEM MOMEHTa CONPOTHUBJIEHMS Ha €ro Baily. Takod croco0d ocTaHOBa JBUTATENs
MOJIYYHJI Ha3BaHUE «TOPMOKEHHUE BHIOETOMY.

Ha pucynke 6 mpencraBieHa cxema IycKa JBHTaTeNs B JBE CTYNEHH B (PYyHK-
uuu 3/1C u 1MHaMHYecKoro TOpMOKeHUs B (DyHKIIMH BpeMeHU. B 3Toii cxeme B Ka-
yecTBe Aarunka DJ[C MCHOIb30BaH SAKOPb ABUTATENA, K KOTOPOMY MOAKIIOYEHBI Ka-
TYIIKH KOHTakTopoB yckopenuss KM1 u KM2, obecnieunBaronmx IIyHTUPOBAHHE
IIyCKOBBIX pe3ucTOpoB R, B Ry. C moMompo peryampoBOYHBIX PE3UCTOPOB Ry; U
Ry2 3TH KOHTAaKTOpBI MOTYT OBITh HACTPOEHBI HA CPabaThIBAHUE IIPHU ONPEAECIICHHBIX
CKOPOCTSIX ABUTATEIIS.

Jlis OCyIeCTBICHUS] TOPMOKEHHUSI B CXEME IPEeyCMOTpeH pe3uctop R 3, moa-
KJIFOUEHHE WM OTKIIIOYEHHE KOTOPOTO OCYLIECTBISETCS KOHTAKTOPOM TOPMOKEHUS
KM3. JI;1s1 obecrieueHus: BbIAECPKKH BPEMEHU UCTIOIB3YETCS AJIEKTPOMArHUTHOE pelie
Bpemenn KT, pasMbIkarommil KOHTAaKT KOTOPOTO BKJIFOYEH B LIENb KATYIIKH KOHTaK-
Topa Topmoxenuss KM?2.

[Tocne noakIIOUeHUs CXEMbI K HICTOYHUKY MTUTAHUSI TPOUCXOAUT BO30YXKICHUE
JIBUTATEJIS, & anmnaparbl CXeMbl OCTAIOTCS B UCXOJHOM TosiokeHuu. [lyck qBuraTesns
OCyHIECTBIIsIETCSl HaXKaTheM kHonku SB1, uro nmpuBoAuT K cpabaThbIBaHUIO JTUHEHHO-
ro koHtakTopa KM U MOJKIIOYEHHUIO ABUTATENs K UCTOUHMKY MUTaHUs. J[Burareinb
HayMHAeT paz0er ¢ BKIIOYEHHBIMU pe3uctopamu Ry + R, B Lenu sikops 1o xapak-
tepuctrke 1 (puc. 60). [To Mepe yBenmudenus: ckopoctu apurareis pacter ero DJC u
COOTBETCTBEHHO HAMNpsHKEHUE Ha Kartymkax KoHTakTopoB KM1 u KM2. Ilpu ckopo-
CTH ®;, cpabaTriBaeT KOHTakTOp KM1, 3akopaunBasi CBOUM KOHTAaKTOM IMEPBYIO CTY-
NEHb MyCKOBOTO pe3ucTtopa Ry, 1 ABUraTenb NepexoauT Ha XapakTepuctuky 2. [Ipu
CKOPOCTH ®, cpabaTbiBaeT KOHTaKTOp KM2, IIyHTHUpPYs BTOPYIO CTYIE€Hb ITyCKOBOIO
pesuctopa Ry,. JIBuraresis BBIXOIUT HA €CTECTBEHHYIO XapaKTEPUCTUKY 3 U 3aKaHUU-
BaeT CBOM pa30er B TOUKE YCTAHOBUBLIETOCS peXHMMa ¢ KOOpAUHAaTaMu . — M, on-
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penensieMoi nepece4yeHueM eCTECTBEHHOM XapaKTepUCTUKU 3 JABUTATENs U XapaKTe-
PUCTUKH HATPY3KHU.
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Pucynoxk 6. - Cxema nmycka asuratens no npuaiuny 9/]C u nuHaMuuecKoro
TOPMO>KEHHUS 10 MPUHITUITY BPEMEHH (a) U XapaKTePUCTHKU ABUraTess (0)

Jlist mepexona K peXUMy TOPMOXKEHUs Haxkumaercs kHomka SB2. Karymika
koHTakTOpa KM TepsieT nmuranne, pa3MbIKaeTCA 3aMbIKAIOIINM CHIIOBOM KOHTAaKT KM
B LIENU SAKOPS ABUTATENS, U OH OTKJIKOYAETCA OT UCTOYHHMKA MUTaHUs1. Pa3MbIkaromnii
omok-koHTakT KM B 11enu KaTyliku KOHTaKkTopa Topmoxkennss KM3 3ambikaeTcs, mo-
ClIeTHUI cpabaThIBaeT W CBOMM IJIaBHBIM KOHTAaKTOM MOJKIIOYAET pe3uctop R; k
AKOpr0 M, nepeBozs ABUraTelb B PEKUM JMHAMUYECKOTO TOPMOXKEHHUS 110 XapaKTe-
puctuke 6 (puc. 66). OTHOBPEMEHHO Pa3MBIKACTCS 3aMBIKAIOIUNA KOHTAKT KOHTaK-
topa KM B nenm pene Bpemenu KT, oHO TepsieT muTaHWe U HAYMHAET OTCUET BpEME-
HU. Yepes uHTEepBaAl BPEMEHH, KOTOPBIA COOTBETCTBYET CHUKEHUIO CKOPOCTHU JIBUTA-
TEJIS 10 HYJIS, pejie BpEMEHH OTKJIFOYAETCSI U CBOMM KOHTAaKTOM Pa3pbIBAET LEIb MH-
tanua koHTakTopa KM3. Pesuctrop R,; oTkimtouaercst oT sikops M nBurarens, Top-
MOYKEHNE 3aKAaHYMBAETCS, U CXEMA BO3BPAILAETCS B CBOE UCXOAHOE MOJIOKEHUE.

[IpuMeHeHre TMHaMUYECKOro TOPMOKEHHs o0ecrieunBaeT 0osee ObICTPBINA OC-
TAHOB JIBUTATENsl M TEM CaMbIM OBICTPOE MpEKpallleHue ABUKEHUS UCTIOTHUTEIBHOTO
opraHa pabodeil MaIlIHBI.

Ha pucynke 7 mpencraBieHa cxema IycKa JIBUTATENsl B OJIHY CTYNEeHb B QyHK-
UM BpEMEHU U JuHaMH4eckoro topmoxenus B pynkiuu J/C. Ynpasnenue npura-
TEJIEM MpHU MYCKE MPOUCXOJIUT MO aHAJIOTHHU cO cxemoil (puc. 9). Ilpu BkitoOUeHUU
JIBUTATENISI B 9TOM cXxeme U paboTe OT MCTOUYHUKA MUTAHUS PAa3MBIKAIOIINNA KOHTAKT
nuHerHoro koHtakropa KM B nienu koHtakTopa topmoxkenuss KM2 pa3omMkHyT, 4TO
MPEAOTBPAIIAET NEPEBO IBUTATENS B PEXKUM TOPMOKEHHUS.
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Pucynoxk 7. - Cxema nycka aBuraTesns B pyHKIUU
BPEMEHM U JUHAMHUYECKOTO TOPMOKEHUS

B ¢pynkuuu 3/1C

TopMokeHue ocyrecTBisieTcss HakatueM KHonku SB2. Konraktop KM, note-
pSIB MUTAHUE, OTKJIIOYAET SIKOPh JABUTATENS] OT UCTOUHUKA MUTAHUS U 3aMBIKAeT CBO-
MM KOHTAKTOM LIEMb MUTAHUS KaTylmku KoHTakTopa KM2. Ilocnennnii oT AercTBUA
HaBesieHHOM B axope DJIC cpabaTbiBaeT U 3aMbIKaeT AKopb M Ha pe3ucTop TOPMO-
wenus Ry,. IIporecc nMHAMHYECKOTO TOPMOKEHHUS MPOUCXOAMUT JO TEX MOp, MOoKa
pu HEOOJbIION cKkopocTu aurarens ero J/]C He cTaHeT MEHbIIIe HANPSIKEHUS OT-
nyckanusi kKoHtaktopa KM2. ToT OTKItOUUTCS, U CXeMa BEPHETCS B UCXOJHOE MOJIO-
YKEHUE.

Ha pucynke 8 mpencraBieHa cxema yIpaBJICHHS ITyCKOM JBUTATENsl B (yHK-
UK BPEMEHH, PEBEPCOM M TOPMOXKEHUEM MpOoTUBOBKIOUeHHEeM B pyukiuu DJ[C. B
ATON CXeMe MPeayCMOTPEHO JABa JuHEHHbIX KoHTakTopa KMI1 u KM2, oGecneun-
BAIOIIMX €ro BpalleHHEe COOTBETCTBEHHO B YCIIOBHBIX HampaBieHUsX «Brepem» u
«Hazag». 'maBHbIE KOHTAKThI ATUX annapaTroB 00pa3yroT PeBEPCUBHBIN KOHTAKTHBIN
MOCTHK, C IOMOIILI0 KOTOPOTO MOXHO U3MEHHUTH MOJIIPHOCTh HANIPSIKEHUSI Ha SKOPE
M u TemM camMbIM OCYIIECTBISATh TOPMOKEHUE MPOTUBOBKIIIOUEHUEM U peBepc (M3Me-
HEHUE HaIpaBJIeHUs BpallleHUs) IBUTaTelIsl. B SKOpHOM 11eny MOMUMO ITYCKOBOTO pe-
3ucTopa Rj; BKIIOUEH pE3UCTOp MPOTUBOBKIIOUECHUS R, KOTOPBIA yIpaBiseTcs
KOHTAKTOPOM MpoTUBOBKIOUeHUs: KM3.

VYrpaBiienue aBuratesieM Ipu TOPMOKEHUU MPOTUBOBKIIOUEHHEM U PEBEPCE
OCYIIECTBIISIETCSl ¢ TIOMOIIBI0 ABYX pese mpotuBoBkitoueHus KV1 u KV2. Ux na-
3HAUYE€HHE B TOM, YTOOBI B PEKUME MPOTUBOBKIIOUCHHS JISI OTPAHHYCHUS TOKa B
SAKOpEe JI0 JOMyCTUMOTO YPOBHS OOECHEYHUTHh BBOJ B IICIb SIKOPS B JOMOJHEHHUE K
MyCKOBOMY pe3ucTopy R, pe3ucrop mpoTUBOBKIIOUEHUSI R, 4TO AOCTUTAETCs BbI-
0opom Touku npucoenuHenus katymiek pene KV1 u KV2 k pesucropy (R + Rp).
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Pucynoxk 8. - Cxema yrpaBiieHHsI TyCKOM M pEBEpCOM JABHUraTes (a)
U XapaKTepUCTUKH aBUrarens (0)

[lyck nBurarens B J000M HalpaBlI€HUH OCYLIECTBIIIETCS B OJHY CTYIEHb B
dbynkuuu Bpemenu. [Ipu Haxkatuu, Hanpumep, kHonku SB1 cpabaTbiBaeT KOHTAKTOP
KMI u noaxmroyaet skopb M K UCTOUHUKY MUTaHUA. 3a CUET NAJCHUS HANPSKCHUS
Ha pe3ucrope R;; oT myckoBoro Toka cpabateiBaet pene BpeMeHu KT, pasmbikatoniee
CBOM KOHTAKT B Ilenu KoHTakTopa KM4.

Brotouenne KM1 npuBener Takke k cpabarpiBanuio pene KV1, koropoe
3aMKHET CBOW 3aMBIKAOIIMI KOHTAKT B LIEMU KOHTAKTOpa MPOTUBOBKIOUeHUST KM3.
OT10 BBI30BET BKIOUeHHE KM3, yTo mpuBEneT K 3aKOpayMBaHUIO HEHYKHOTO IPH
MyCKE pPEe3UCTOpa MPOTUBOBKIIOYEHUS] R, 1 OTHOBPEMEHHO KaTYIIKH peje BPEMEHH
KT. JIpurarens HauHeT pazoer mo xapakrepuctuke 2 (puc. 80), a pene Bpemenu KT—
OTCYET BBIICPKKH BPEMEHH.

ITo ucreuenun BbIAEpKKH BpeMeHHU penie KT 3aMKHET CBOM KOHTakT B LIENH
KaTymku koHTakropa KM, OH BKIIIOUMTCS, 3aKOPOTUT ITYCKOBOW pe3uctop Ry, u
JIBUTATENb BBIMJIET HA CBOK ECTECTBEHHYIO XapaKTEPUCTUKY 1.

Jis OCyIIeCTBICHUS TOPMOXKEHHSI HA)KUMaeTcsl kHonka SB2, B pesynbrare ye-
ro otkiovatorcst kontakrop KM1, pene KV1, kontaktopert KM3 u KM4 u Bitoua-
ercsa koHTakTop KM2. HampsixeHue Ha SIKOpe JBHUrareliss U3MEHSET CBOKO MOJsIp-
HOCTb, M JIBUTATEJIb NEPEXOANUT B PEKUM TOPMOKEHUS IPOTUBOBKIIOUYEHNUEM C JIBYMS
pe3uctopamu B LeHu sikops Ry u Rp,. HecmoTps Ha 3ambikanne konTakta KM2 B ne-
nu pene KV2, oHO B pe3yibTaTe OrOBOPEHHOM BBIIIE HACTPOWKH HE BKJIIOYAETCA U
TEM caMbIM He AaeT BKIrouuThbes anmnapataM KM3 u KM4 u 3amyHTupoBaTh pesu-
cTopsl Ry u Ry,.

[IepeBon nBUraTens B peXuM NPOTUBOBKIIFOUEHUSI COOTBETCTBYET €r0 MEPEXO0-
Jy C €CTECTBEHHOM XapaKTepUCTUKU 1 HA MCKYCCTBEHHYIO XapaKTepucTtuky 4 (puc.
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80). Bo BceM auanazone ckopocreid 0 - @y Ha 3TOW XapaKTEpUCTHUKE JABUTATElNb pa-
00TaeT B peXXrMe MPOTUBOBKIIIOUECHHUS.

[To mepe CHMXKEHUSI CKOPOCTH JIBUTATEISl PACTET HANPSKEHNUE HA KAaTyLIKE pe-
ne KV2, u ipu CKOpOCTH, OJIM3KOM K HYJII0, OHO JJOCTUTHET HaIPsHKCHUS cpadaThiBa-
Hus. Eciau k 9ToMy MOMEHTY BpeMeHH KHomnka SB2 Oyner oTmyileHa, To OTKI0YaeT-
cs1 koHTaktop KM2, cxema BO3BpalaeTcss B UCXOAHOE IMOJIOKEHHE U HA 3TOM IPO-
LIECC TOPMOKEHUS 3aKAHYMBACTCS.

Ecnu xe mpu HOCTHXKEHUH Majod CKOpPOCTH KHomka SB2 ocraeTrcst Haxaroii,
TO BKIItouaeTcs pene KV2 u mporiecc mycka JABUraTelss OBTOPSIETCS, HO YXKe B TPO-
TUBOTOJIOKHYIO CTOpPOHY. TakuM oOpa3om, peBEepCHpPOBAHUE ABUTATENS BKIIOYACT B
ceOsl ABa dTana: TOPMOKEHHE NPOTUBOBKIIOYEHHEM W IYCK B MPOTHBONOJIOKHOM
HanpaBiieHuU. BTopoii atan peBepca n3odpaxeH Ha puceyrt. 66 mepexoaom JBUraTe-
JIs1 ¢ XapaKTepUCTUKU 4 Ha XapaKTEPUCTUKY 3, COOTBETCTBYIOIIYIO OOpaTHOM MOJIsp-
HOCTHU HAIpPSDKEHUs Ha SKOpE JBUTATENs U HAJIMYMIO B IKOpPE JO0OABOUHOTO PE3UCTO-
pa Ry.

Ha pucynke 9 mpezacraBieHa cxema yIpaBlIEHUs IyCKOM JBUTaTelsl B (PyHK-
i Toka. COnpoTHBIIEHUS CTYNEHENW pPe3UCTOpa BBIOMPAIOTCS TaKUM 00pa3oM, 4To-
Obl B MOMEHT BKJIFOUEHUS JIBUraTeNs U IIYHTUPOBaHUs CTyIIEHEeH TOK [; B ienu sikops
Y1 MOMEHT M; He NIPEBOCXOAUIIN JNOIIYCTUMOIO YPOBHS.

[lyck nBuraTens MOCTOSHHOIO TOKA OCYIIECTBISAETCS BKIKOYEHUEM aBTOMAaTHYECKOTO
BoIkirouarens QF u naxatuem kHonku SB1 «Ilyck». Ilpu sTom cpabarbiBaeT KOH-
TakTop KM1 u 3ambikaeT cBOM KOHTAaKThl. 110 cuinoBOM 1enu ABUTAaTENsl MPOXOIUT
MyCKOBOM TOK Iy, Mo elicTBHEM KOTOPOro cpadaThIBAET pejie MAKCUMAJIBLHOTO TOKA

KAI. Ero xoHTaKT pazMbIkaeTcs, 1 KOHTakTop KM2 He nonyyaer nutaHusl.
+ -—
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Pucynok 9. - Cxema mycka JII1T mapamiensHOTO
BO30YXJIeHUs B (QYHKIIMM TOKA

Korna Tok ymMeHbIIaeTCsl 10 MUHUMAJIbHOIO 3HaueHus [, pene MakcumalibHO-
ro Toka KA1 ormagaer u 3ambikaeT cBoii KOHTAakT. CpabarbiBaeT koHTakTOp KM2 1
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CBOMM TJIaBHBIM KOHTAaKTOM ILIYHTUPYET MEPBYIO CEKLHIO IYCKOBOTO PE3UCTOpPA U
pene KA1, IIpu nepexiiroueHnn TOK BO3pacTaeT A0 3HaYeHu4 ;.

[Ipy mOBTOPHOM yBEIMYEHUM TOKa 10 3HaueHUs [; konTtaktop KM1 He BKitO-

4aeTcs, MMOCKOJbKY €ro KaTylika 3aiyHTupoBaHa koHTaktom KM2. [log neiictBuem
Toka I; pene KA2 cpabaTeiBaeT 1 pa3MbIKaeT cBoi KoHTakT. Korna B mporecce ycko-
pPEHHsI TOK BHOBb YMEHbIIAETCs 10 3HaueHus [, pene KA2 otnmagaer u BKiIroyaeTcs
koHTakTop KM3. Ilyck 3akaHumBaeTcs, ABUraTeiab paboTaeT Ha €CTECTBEHHON Mexa-
HAYECKOU XapaKTEPUCTHUKE.
Jlns npaBuiibHONW pabOThl CXeMbl HEOOXOIMMO, UYTOOBI BpeMsi cpadaThiBaHUSI pelie
KA1 u KA2 Obuto MeHblle BpeMeHH cpabaThIBaHUsI KOHTAKTOpOB. UTOOBI ocTaHO-
BUTH JIBUTATEIb, HEOOXOAMMO HaxXaTh KHOINKY SB2 «Ctom» M BBIKIIIOYATH aBTOMa-
TUYECKUH BbIKIIIOUaTenb QF st 00ecTounBaHUs CXEMBI.

Ha pucynke 10 mpeacraBneHa cxema THIIOBOM TMaHENW YIpPaBJICHUS JBHUTaTe-
aeM, oOecrieurBaronias Myck, TMHaAMUYECKOEe TOPMOKEHUE U PETYIUPOBAHUE CKOPO-
CTH OCJIa0JICHHEM MAarHUTHOrO NOTOKAa. TWIOBBIE peEeHHO-KOHTAKTOPHBIE CXEMbI
ynpasieHus DIl copepxar 31eMeHTbl OJIOKUPOBOK, 3alllUT, CUTHAJIM3ALUH, a TaKXKe
CBSI3M C TEXHOJIOTMYECKUM 00OpynoBaHueM. /[ yHu(uUKauuu CXEMHBIX pelleHui
AJIEKTPOTEXHUYECKAs] IPOMBIIIJIEHHOCTh BBIITYCKAEeT CTaHIAapPTHbIE CTAaHIUH, OJIOKU U
NaHeJIM YIpaBJICHHUs, CIeUUaIu3upoBaHHble o BuiaMm OII pabounmx MeXaHHU3MOB,
(yHKIHMOHAJIBHBIM BO3MOKHOCTSM, YCIOBHSM SKCILTyaTalllu, poay Toka u T.4. Huke
B Kau€CTBE IMPUMEpa paCCMOTPEHA CXEMA OJHOTO U3 TAKUX THIOBBIX YCTPOMCTB.

OpranoMm ympaBjieHHS B 3TOH CXeMe SBISETCS KOMaHAOKOHTpoiuiep SA,
MMEIOIINIA YEThIPE MOJIOKEHUS PYKOSITKU: OAHO HYJIEBOE (HayalbHOE) U TPU pabOUMX
(puc. 10). ITyck aBurartesnst OCyIUIECTBISETCS B TPU CTYIEHU MO0 MPUHITUIY BPEMEHH,
TOPMOXKEHUE — NUHaMHU4eckoe no npuHuuny J/C.

[lepen myckoM KOMaHAOKOHTPOJIJIEP YCTAHABIMBAETCS B HYJIEBOE IMOJIOKEHUE,
3aTeM BKJIIOYAIOTCs aBToMaTudeckue Beikrouarenu QF1 u QF2 u OI1 nmogkmrogaeTcs
K UcTOUHUKY nuTaHus. [lo oomotke OB B030y:k/1eHUSI HAUMHAET IPOTEKATh TOK BO3-
OyzeHus, U, Kpome Toro, cpadareiBaet pese Bpemenu KT1, myHTupys B Lienu pene
KOHTPOJISI HAIIPSDKEHUSI CBOMM KOHTaKTOM KOHTakT pesie KA oOpbiBa 1enu oOMOTKU
B0o30yxnenus. Eciu ipu 3ToMm pene makcumanbHoro Toka KA1l u KA2 naxonarcs B
HOPMAaJIbHOM (OTKJIFOUEHHOM) TOJIOKE€HUHU, TO cpabarbiBaeT pene KV4, nmoarorasiu-
Basl IMTAHHUE CXEMBI YIIPABIICHHS Y€PE3 CBOM 3aMBIKAIOIINNM KOHTAKT. Eciu B mporec-
ce paboTbl MPOU3OUIET HEAOMYCTUMOE CHUYKEHHE HANpPsDKEHHUS MUTaHWS WA TOKa
BO30Y)KJICHHSI JBUTATEIIS WIM TOK B SIKOPE MPEBBICUT JIOMYCTUMbIA YPOBEHB, TO MPO-
n3oier otkiatoueHue peine KV4, cxema ynpapieHUs JUIIATCS MTUTAHUS U JIBUTATEIb
OyJIeT OTKJIFOUYEH OT CETH.

Takum 00pa3om, pesie BBIMOJHSAET POJb UCIOJIHUTEIBLHOTO AJIEMEHTa TpeX 3a-
TITUT.

JUts mycka JABUraresns 10 MAaKCUMAaJbHOW CKOPOCTH PYKOSATKAa KOMAaHJIOKOH-
Tposuiepa SA mepemMeniaercsi B KpaifHee TpeTbe MOJIOXKEeHHe. JTO MPUBEAET K cpada-
ThIBaHUIO KOHTakTOopa KM n noaxiroueHuro sikopst M aBurarenss K MICTOYHUKY MMUTa-
HUS, TIOCJIE YEr0 OH HAYHET CBOW pa30er C MOJIHBIM CONPOTHUBIIEHUEM ITyCKOBOTO pe-
3uctopa B uenu skops. Pene Bpemenn KT1, norepsB nuranue BcaeaCcTBUE pa3MbIKa-
Husl KoHTakTa KM, HauHeT OTCYeT BhIAEPKKU BpeMEHU pabOThl Ha MEPBON CTYMECHH,
a pene Bpemenu KT2 u KT3, cpaboTaB oT najieHust HanpsbKeHUs Ha pe3ucropax Ry u
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R, pa30OMKHYT CBOM KOHTAKThI B LEMSAX KOHTAKTOPOB yckopeHuss KM2 u KM3. On-
HOBPEMEHHO C 3THUM BKJIIOYAIOTCS «IKOHOMUYECKUI» KOHTAakTOp KM6 u KOHTakTop
ynpasienus: Bo30yxaeaueM KMS5, B pesynbpraTe yero mryHTUpyeTcs: pe3uctop Rg, u
MyCK JABUTATEIIS MPOUCXOAUT MPHU MOJHOM MarHUTHOM IMOTOKE.
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Pucynok 10. - Cxema TUTIOBOM TTaHEH YIIPABJICHHUS JIBUTATEIIEM

Uepes onpenenieHHOE BpeMs 3aMKHETCs pa3mbikatomuii koHTakT KT1, koHTak-
Top KM1 BKIIOUMTCS, 3allyHTUPYET NMEPBYIO CTYINEHb ITyCKOBOIO pe3ucropa Ry u
OJIHOBpeMEHHO KaTyuky pese BpeMenu KT2. Ilocnennee, oTcuntaB CBOIO BBIIEPKKY
BPEMEHH, BKJIKOYUT KOHTAaKTOp KM2, KOTOpBIN 3allyHTHPYET BTOPYIO CTYIIEHB ITyC-
KoBOro pesuctopa R, n karymky pene KT3. D10 pene, Takke OTCUUTAaB CBOIO Bbl-
JIEP’KKYy BpPEMEHH, BbI30BET cpabarbiBaHue koHTakTopa KM3 s mryHTHpoBaHue mo-
CJIEIHEW CTYIEHHU IyCKOBOTO PE3UCTOpPA, MOCIE Yero ABUTaTeNlb BBIXOAUT Ha CBOIO
€CTECTBEHHYIO XapaKTEPUCTHUKY.

[locne myHTHPOBaHUS TPETHEH CTYNEHH ITyCKOBOIO PE3UCTOPA HAYMHAETCS
ociabieHue MarHUTHOTO MOTOKa, KOTOPOE MOJITOTAaBIMBAETCS BKIIIOUEHUEM pelie
KV3 cpabarsiBanuss KM3. B nporecce ocnabneHust Toka BO30YX ACHUS C TIOMOIIBIO
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pene ynpasienus KV1 obecnieunBaeTcsi KOHTPOJIb 32 TOKOM sikops. [Ipu 6pockax To-
ka pene KV1 obecnieunBaet BKIIIOUEHHE WM OTKIIIOUeHUE KOHTakTopa KMS, yeunu-
Bas WK 0caabiisAsi TOK BO30YXKJIEHHUS, B PE3YJIbTATE YETO TOK B SIKOPHOM 1LIETIH HE BbI-
XOJUT 3a JomyctuMblie nipenensl. [Ipu pazmbikanun kontakta KMS5 gacTh TOka BO3-
OykaeHus 3aMbikaercs yepes nuol VD u paspsaassiii pesuctop R,.

TopMoskeHure ABUTATENS OCYIIECTBIISIETCS IEPECTAHOBKON PYKOSITKA KOMaH/10-
KoHTposiepa SA B nonoxkenue (. 3To MPUBOANUT K BBHIKIIIOUEHUIO KOHTakTOpa KM n
OTKJIIOUEHUIO SKOPsI M OT ucTtouHuka nutanus. [1ockoiapKy B mporiecce mycka JBH-
ratens peiie TUHAMHYECKOro TopMokeHus KV2 BKIIOUMIOCH, 3aMBIKAHHE pPa3Mbl-
karoniero kontakra KM B nenu konTakropa topmokeHuss KM4 BbI30BET €ro BKIIO-
yeHue. Pe3uctop R, okakeTcss MOAKIIOYEHHBIM K SKOpPI0 M nBHUraTelns, KOTOPBIH
HepenIeT B PeKUM JUHAMUYECKOTO TOPMOXKEHUS. [Ipy MabIX CKOPOCTAX JABUTATEINS,
korna ero DJIC cTaHeT HIKe HAPsDKEHUs OTHMyckanus (yaepxkanus) pene KV2, oo
OTKJIFOUUTCS, BBIKIIIOUUT KOHTakTOp KM4 1 nmponecc topmoxenus 3akoHuutcs. OT-
METHUM, YTO AMHAMHYECKOE TOPMOKEHUE MPOUCXOAUT MPHU MOJIHOM MAarHUTHOM IIO-
TOKE.

JUil CHU)KEHUSI CKOPOCTHU JBUTATENsl PYKOSATKAa KOMaHJIOKOHTpoJuiepa SA me-
peBoauTcs B nosioxkeHus 1 wim 2. B nonokenun 1 nBuratens paboTaeT Ha UCKYCCT-
BEHHOM XapaKTEpUCTUKE, COOTBETCTBYIOIIEH HAJTMUHNIO B IIETH SIKOPSL PE3UCTOPOB Ry
+ R + Ry3, monoxxeHuu 2 — Ha XapakTepUCTHKe, 00yCIOBICHHOMN pe3uctopoM R, +
Rs.

Tunossie ynpasJjieHus IIyCKOM aCHHXPOHHBIX ABUraTeseH ¢ (pa3HbIM POTOPOM

Ilyck nBurarenss ¢ (a3HbIM POTOPOM OCYLIECTBISIETCS C BBEIECHHBIMHU pe-
3UCTOPAaMHM B LIENIH POTOpa. PE3UCTOPHI B LIeNH pOTOpa CIIyKaT JJIsl OTPAHUYEHHUS] TO-
KOB HE TOJBKO B IpPOLECCE IyCKa, HO U MPU PEBEPCE, TOPMOKECHHUH, a TaKKE IPHU
CHIKEHHUH CKOPOCTH.

Ha pucynke 11 npuBeneHa cxema mycka aCHHXPOHHOTO JBUTATess ¢ (a3HbIM
pPOTOpPOM B JIBE CTYNEHH B (pyHKLIMK BpeMeHH. HampspkeHne no1aeTcsi OJHOBPEMEHHO
Ha CWJIOBBIE LIENH U LIENH YIIPABIEHUS C NOMOIIBIO BbIKItogaress QF.

VYnpasneHnue qBurarenaeM ocyuiecTisercsa B GyHKUuU BpeMeHu. [Ipu mo-nave

HampspkeHus B 1enb yrpasienus pesne Bpemenu KT1, KT2 cpabarbiBaroT u pa3mbl-
KaloT CBOM KOHTAKThI. Jlasiee HaxkuMaeTcst kHonka SB1. DTo mpuBoauT K cpabaThiBa-
HUI0 KoHTakTopa KM3 u mycky nBurarens ¢ pe3sucTopamu, BBEACH-HbBIMU B LIETIH PO-
TOpa, Tak Kak KOHTakTopel KM1 nu KM2 nuranus He noiay4aror.
[Ipu Bxmrouennn koutakTopa KM3 pene KT1 tepser nutanue u 3aMbIKaeT CBOM KOH-
TakKT B 1enu koHTtakropa KM1 uepe3 npoMexyTok BpeMEHH, PaBHBIN BBIIEPIKKE Bpe-
menu pene KT1. Ilo ucreuennn ykazaHHOro BpeMEHM BKItOoUaeTcs KoHTakTop KM,
IIYHTUPYIOIIUN TEPBYIO MYCKOBYK) CTYIEHb PE3UCTOPOB. OIHOBPEMEHHO pPa3Mbl-
katomuid kKoHTakT KM1 B nenu pene KT2 pasmbikaercs, pene KT2 tepser nutanue u
C BBIIEP’KKOM BPEMEHU 3aMbIKA€T CBOM KOHTAKT B 1lenu KOHTakTopa KM2, KoTophIii
cpabaThIBaeT uyepe3 MPOMEKYTOK, paBHBIN BbIAepKke BpeMenu pene KT2, u myHTH-
PYET BTOPYIO CTYIIEHb PE3UCTOPOB B LIENU POTOPA.
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Pucynok 11. Cxema nmycka acCHHXpOHHOTO JIBUTaTelis ¢ (pasHbIM pOTOPOM
B (DyHKLIUU BpEMEHU

Cxema ynpaBiieHHUs! IyCKOM aCMHXPOHHOI'O JIBUTraTelss ¢ (pasHbIM pOTOPOM B
(GyHKUMU TOKa MpecTaBieHa Ha pucyHke 12. /[is KOHTpouis MmycKa o TOKY MpuMe-
HSIOT TOKOBBIE peJie, KOTOpble CpadaThIBAIOT MPU IMYCKOBOM TOKE M OTHNAJAIOT MpU
MHUHHMMAaJIbHOM TOKE NEPEKIIIOUeHUA. CXema MpeyCMaTpUBAET MyCK JIBUTATENS U €r0
3aIuTy 0e3 peBepcupoBaHus U TopMokeHHs. [lyck gBUraTenst ocymecTBiIseTcs Ipu
BKJIFOUEHHUH B LIENb aBTOMaThueckoro Boikitodarens QF u kontakropa KM3, npuuem
B LIEIIb POTOPA MOJHOCTHIO BBEJEHBI U ITyCKOBBIE PE-3UCTOPHI. BIOKMPOBOUHBIE KOH-
TakThl KOHTakTOpa KM3 myHtupyto kHonky SB1 u co3maroT 1iens nutaHust OJI0Ku-
poBouHoro pene KL. 3ambikaromuii koHTakT pene KL rnogaer nutaHue Ha KOHTaKTO-
pol yckoperust KM1, KM2. Co6cTBenHoe Bpemsi cpabathiBanusi pene Toka KAl u
KA2 menblie, yem cooTBeTcTBYIOIMX KOHTakTOpoB KM1 1 KM2, nosaromy pene To-
Ka cpabaThIBaeT paHblIC, YeEM COOTBETCTBYIOUINI KOHTAKTOP YCKOPEHUS U MyCK JBU-
raTens OCYILIECTBIISIETCS ¢ PE3UCTOPAMU, BBEICHHBIMU B LIENIb POTOPA.

[Tpu myckoBoM TOKe pene Toka KAl cpabaTeiBaeT u pa3MbIKaeT CBOM KOH-TAKT
B 1enu koHtakropa KMI1. Ilo Mepe pa3zrona nBurarens TOK pOTOpa yMEHBIIAETCS.
[Ipu toke nepekmouenus peine KAl ornamaer n kontakt KAl B nenu koHTakropa
KMI1, KOTOpBIIl CBOMMH KOHTAaKTaAMH IIYHTHPYET MEPBYIO CTYIEHb ITyCKOBOI'O PE3H-
ctopa u pene KAl. OgHoBpeMEHHO 3aMbIKaeTCsi OJI0-KUPOBOYHBINM KOHTakT KM,
YTO CTaBUT KaTylKy KoHTaktopa KMI1 Ha camonu-taHue npu pa3MbIKaHUH KOHTaKTa
KA. IIpy mryHTHpOBaHUM MEPBOW ITyCKOBOW CTYNEHU PE3UCTOPA TOK BO3PACTAET 10
MaKCUMaJIbHOTO 3HAYEHUs], UYTO IPUBO-IIUT K cpabaTeiBaHuIo pene KA2, npenarcTBys
BKJIFOUeHHIO KoHTakTopa KM2. ITo Mepe pa3roHa JqBUratessi TOK CHOBa YMEHbIIIAETCA
0 MUHUMAaJbHOro 3Ha-ueHus, pene KA2 ormanaer, pa3Mblkaromuii KoHTakT KA2
3aMBbIKAaeTCsl, Co3/a-Bas Lenb nuTaHus katymku KM2. IIpu atom myHTHpyeTcs BTO-
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pasi CTyneHb IMyCcKOBOIro pe3uctopa. OCTaHOBUTH IBUTaTeNb MOKHO HaXKaTHEM KHOII-
ku SB2 «Cromy, B pe3ynbTaTe yero odbecrounBaercs koHTakTop KM3 u nurarens
OTKJIFOYAETCsI OT CETH.

Pucynok 12. - Cxema ynpapieHus: yCKOM aCUHXPOHHOTO JIBUTaTels
¢ (a3HBIM pOTOPOM B (DYHKIIMU TOKA

CxeMa ympaBiieHUsI TyCKOM aCHUHXPOHHOI'O JABUTATels C (pa3HbIM pOTOPOM B
OJIHy CTyNE€Hb B (DYHKIUU BPEMEHH W JIMHAMHYECKUM TOPMOKEHHEM B (PYHKUIUH
CKOPOCTH TOKa3aHa Ha pucyHke 13. Cxema pabortaer ciemyromumMm odpazom. Bxiro-
yaroTca aBTomatuueckue BoikatodaTenn QF1 u QF2, B pe3ynbTare yero pesne BpeMe-
Hu KT nonyyaer nutaHue U pa3MbIKaeT CBOM KOHTAKT B 1enu koHTakropa KMI1. Jlns
3arycka ABurareis Haxxumaercs kHonka SB1 «Ilyck», yTto mpuBoauT Kk cpadaThiBa-
HUO KoHTakTopa KM3 u 3amycky ABUrarens ¢ pesuctopaMmu B uenu poropa. OgHo-
BPEMEHHO Pa3MBIKAIOIINI KOHTAaKT KOoHTakTopa KM3 oTkitoyaeT pesie BpEMEHH OT
ceTH, HO KOHTaKTop KM1 He cpabaThiBaeT, MOCKOIbKY pa3-MbIkatomuid KOHTakT KT
3aMBIKaeTCs C BbLAECPKKOM BpeMeHH. [lo mcreueHnn Bbiaepkku BpeMeHu pesie KT
koHTakT KT 3ambikaeTcsi, YTO MPUBOJIUT K cpaba-TeiBaHUIO KOHTakTopa KMI, xoH-
TaKThl KOTOPOT'O 3aMBIKAIOTCA U IIYHTUPYIOT PE3UCTOPHI B LIEMH POTOPA, B PE3YIIbTA-
T€ Yero JABUIaTellb NEPEXOAUT paboTaTh HA €CTECTBEHHYIO MEXaHUYECKYIO XapaKTe-
puctuky. /{ns nepeBosa aCHHXPOHHOTO JBUTATENS B PEXKUM JUHAMHUYECKOTO TOPMO-
x)eHus Hakumaetcs kHonka SB2 «Crony. Korarakrop KM3 obGecrounBaetcs, pa3Mbl-
KaeT CBOM KOHTAaKT B Lienu KoHTakTopa KM1 u 3aMbIkaeT KOHTakT B LEMU KOHTAKTO-
pa KM2. Konraktop KM2 cpabaTpiBaeT, Tak Kak KOHTaKT pejie KOHTPOJSI CKOPOCTU
SR 3amknyT. BeneacTBue 3Toro 0OMOTKa cTaTopa OTKIIIOUAeTCs OT Tpex(asHoi ceTn
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U TOJIKJIFOYAETCs] K TOCTOSHHOMY TOKY. OnHOBpemMeHHO koHTakTop KM1 obGectouu-
BaeTCs, pa3MbIKAE€T CBOM KOHTAKThI U B LIENb POTOPA BBOAUTCS pe3uctop R.

[Ipu ckopoctH, OJIM3KONM K HYJIO, KOHTAKT pejie KOHTPOJsi ckopocTH SR pas-
MbIKaeTcs, KoHTakTop KM2 oGecTtounBaercst U pa3MbIKaeT CBOM KOHTAaKThl. JIBura-
T€JIb OTKJIIOYAETCSI OT CETH MOCTOSHHOTO Toka. Cxema MpUXOJUT B UCXOJHOE MOJIO0-
KEHUE.

aFt =g QF2 N oy SBY o B 3 QF1
KM3 I 3 D X
L ' : KT :
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Pucynok 13. Cxema ympaBieHHs TyCKOM aCHHXPOHHOTO JIBUTATENS C (pa3HBIM POTOPOM
B (YHKIIMU BPEMEHH U AUHAMHUYECKUM TOPMOKEHHEM B ()YHKIIUU CKOPOCTH:

Cxema ymnpaBieHuss IMYCKOM U TOPMOXXEHUEM NPOTUBOBKIIIOUEHUEM ACHH-
XPOHHOTO JBHUrateis ¢ azHbIM poTOpoM MNokazaHa Ha pucyHke 14. Ilocie nmogauu
HanpspbkeHus BKirovaercs pene BpemeHn KT, kotopoe cBOMM pa3MBIKarOIIAM KOH-
TaKTOM pa3pbIBacT LEMNb NUTaHus KoHTakTopa KM3, npenorspainas TeM cambIM €ro
BKJIIOYEHHE M MPEKIEBPEMEHHOE 3aKOPAYMBAHUE MTYCKOBBIX PE3UCTOPOB B LIEMH PO-
TOpAa.

Bxitouenue nBurarens Npou3BOAUTCS HakaTueM KHonku SBI, mocne yero
BKirouaercst koHtakrop KM1. Crarop nBuraresns noacoeauHIETCs K CETH, IEKTPO-
MarHuTHBIM TOpMO3 YB pacTopMakuBaercs, W HAuYMHAETCS pa30er JBHU-TATEs.
Brmrouenne KM1 ogHOBpeMEHHO TPHBOIUT K cpadaThiBaHWIO KOHTaK-Topa KM4,
KOTOPBIM CBOMM KOHTAaKTOM IIYHTHPYET HE HY)KHBIM IIPU IIyCKE PE-3UCTOP MPOTHU-
BOBKJIFOUEHHS R, a Takxke paspsiBaer Henb karymku peie Bpe-menu KT. Ilocnen-
HEe, NOTEPSB MUTAaHUE, HAUMHAET OTCYET BBIIEPKKH BPEMEHHU, MOCIIE YETO 3aMbIKAET
CBOM KOHTAaKT B LIENMU KaTylmKu KoHTakTopa KM3, koTopbsiii cpabaThiBaeT U UIyHTH-
PYET IyCKOBOM pe3ucTop Ral B ienu poTopa, U ABUTaTENb BRIXOAUT HA CBOKO €CTECT-
BEHHYIO XapaKTEPUCTHUKY.
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Pucynok 14. - Cxema ynpaBieHus IIyCKOM U TOPMO>KEHHUEM ITPOTUBOBKIIOUECHUEM
ACHHXPOHHOT'O JIBUTATENS € (pa3HBIM POTOPOM

VYrpaBienue TopMmoxkeHHeM oOecrieunBaeT peie TopMoxkeHus KV, KoH-
Tposupyroiee ypoBeHb DJIC (ckopoctu) poropa. C nmomoibio pe3uctopa Rp oHo
OTPEryJIMPOBAHO TAKUM 00pa30M: MPH MyCKe, Korja CKoJabxkeHue aurate-is 0 < s <
1, HaBogumas B potope DJ{C Oyner HegocTaTouHa J1J1sl BKIIOYEHHS peie, a B peKUMe
IIPOTUBOBKIIOUEHHUS, Koraa 1 <s <2, ypoBenb D/1C nocratoyeH s BKIIIOUEHUS pe-
Je.

JIns oCyIeCTBIEHU TOPMOKEHUS JIBUTATENST HAXKUMAETCS CABOCHHAsI KHOIIKA
SB2, pa3MbIKaromnii KOHTAaKT KOTOPOW pa3pbIBAET LIETh MUTAHUS Ka-TYIIKH KOHTaK-
topa KM1. Ilocne 3Toro ABUraTenb OTKIIOYAETCS OT CETU U pa3-pbIBAETCA LEMb IH-
Tanusi KoHTakTopa KM4 u 3ambikaetcs nens nuranus pene KT, B pesynbrare 3T0ro
koHTakTOpsl KM3 u KM4 oTkitouaroTcss ¥ B LIEMb pOTOpPA ABUTATENS] BBOJUTCS CO-
npotuBieHue Ral + Ra2.

Haxatue kHoniku SB2 npuBOAUT OJJTHOBPEMEHHO K 3aMBIKAHHIO LIETIH MU-TaHUS
KaTylku KoHTakTopa KM2, KOTOpBIi, BKIFOUMBIINCH, BHOBb MOAKIJIIOYAET IBUTATEIb
K CeTH, HO Y€ C JPYTUM uepefoBaHUEeM (a3 CETEBOTO HaIPSKEHUS Ha CTaTope.
JIBurarenp MmepexoAUT B PEXUM BKIIOUEHHS TOPMOXKEHHUSI MPO-THUBOBKIFOYEHUEM.
Pene KV cpabateiBaer u mocie otmyckanus KHonku SB2 Oyner obecrnieunBaTh MUTa-
Hue KoHTakTopa KM2 yepe3 cBOM KOHTAKT M 3aMBIKAIOIINA KOHTAKT 3TOTO aImapara.

B koHI1e TopMOKeHUs, KOT/1a CKOpOoCcTh OyaeT 6auska k Hymo u IJIC po-topa
yMeHbuTcs, pesie KV OTKIIOUNTCS U CBOMM Pa3MBIKAKOIIUM KOHTAKTOM PAa30MKHET
1enb Karymku KoHtaktopa KM2. [locnegnuii, moTepsiB MUTaHUE, OTKIIIOUUT JBUTA-
TeJIb OT CEeTH, U CXeMa MpHUAET B ucxogaHoe mosioxkeHue. Ilocne oTkmouenuss KM2
TopMo3 YB, notepsB nutanue, odecneunt GUKcaAIuio (Top-MoKEeHHE) Bajla ABUTaTe-
JIS1.
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Pucynok 15. - Cxema ynpaBieHHs yCKOM U TUHAMUYECKIM TOPMOKECHHEM
ACMHXPOHHOTO JIBUTATEIIS C (ha3HBIM POTOPOM

CxeMa ympaBlieHUs TyCKOM aCHHXPOHHOTO JBUTATeNd B (PYHKIIUU TOKa U JTU-
HAMUYECKUM TOPMOKEHHEM B (YHKIIMM CKOPOCTH TOKa3aHa Ha pucyHke 15. Cxema
BKuO4aeT B ce0s koHTaktopsl KM1, KM2 u KM3; pene Toka KA; pene KoHTpoJis
ckopoctu SR, mpomexxytounoe pene KV; monmxatonuii Tpanchop-matop ais au-
HAMUYECKOTO TOpMOXKeHUs T; BeimpsamuTens VD. MakcumanbpHas TOKOBas 3aliura
ocyuectBisiercs npepoxpanurensiMu FA1 u FA2, 3amura oT neperpy3ku JBUraTels
— teroBbiMu pene KK1 u KK2.

Cxema pabotaer cieayromum obpazom. Ilocime momauu ¢ MoMoOIIbIO aBTO-

MaTH4eCKOTO BhIKItOUarenss QF HampsokeHus Uil IyCKa JBUTATENS Ha)KUMAaETCs
kHomnka SB1, Bkmrouaerca koHtaktop KM 1, cuimoBbIMU KOHTaKTaMU KOTOPOTO CTATOP
JIBUTATEIIS MOJAKIIFOYAETCA K CETU. bpOCOK TOKa B LIEMH POTOPA BBHI3OBET BKIKOYEHUE
pene Toka KA u pa3Mbikanue 1ieny KoHTakTopa yckopenuss KM2. Tem cambim pazoer
JIBUTATEJIsl HAUHETCS C MyCKOBBIM PE3UCTOPOM Ry B 11enu potopa.
Bxatouenne koHTakTopa KM1 mpuBOIuT TakkKe K IIyHTUPOBaHUIO KHOMKU SBI,
Pa3MBIKaHHIO 1IENM KaTyIIKH KOHTaKkTopa TopMoxkeHus KM3 u BkiItoue-HHUIO poMe-
XKYTOYHOro pesie HanpspkeHus: KV, 4to, TeM He MeHee, He MPUBEIET K BKIIOUYEHUIO
koHTakTopa KM2, Tak Kak 0 3TOTO B 3TOH LIENH PA30MKHYJICSI KOHTAKT pene KA.

Ilo mepe yBenmueHus: ckopoctu asuratens ymenbmiaercs 9IC m Tok B po-
tope. IIpu HEKOTOpOM 3HaUEHUU TOKA B POTOPE, PABHOTO TOKY OTITycKaHus pene KA,
OHO OTKJIFOYUTCS U CBOMM Pa3MbIKAIOUIUM KOHTAKTOM 3aMKHET LIelb MUTAa-HUS KOH-
takTopa KM2. Tor BKItOUMTCS, 3alIyHTUPYET IMTyCKOBOM pe3uctop Rx2, m nBuraresns
BBIWJIET HAa CBOKO €CTECTBEHHYIO XapaKTEPUCTHUKY.

OTMeTHM, YTO BpAILlEHHE JABUraTelsl BbI30BET 3aMBIKAHHE KOHTAKTA PEJiIe CKOPOCTH
SR B nenu xontaktopa KM3, onHako OoH He cpaboTaeT, TaKk Kak JI0 ATOTO Pa3oMK-
HYJICSA KOHTAaKT KOHTakTopa KM1.
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JIns mepeBoja ABUTaTeNsi B TOPMO3HOM PEXUM HaKMMaeTcs KHomka SB2.
KonTtaktop KMI Tepsier nutanue u otkimodaetr AJl oT cetn nepemMeHHoro toka. bia-
rojaps 3aMblkaHu0 KOHTakToB KMI BkirouaeTcss KOHTakTop TopMoxkeHus KM3,
KOHTaKThl KOTOPOT'O 3aMKHYT IIeTb MUTaHUsI OOMOTKU CTaToOpa OT BhIIpsi-MuTens VD,
MOJKJIIOYEHHOTo K TpaHchopmaTopy T, U TeM caMbIM JABUTATENb IEPEBOJUTCS B pe-
KM JUHAMHAYECKOTO TOPMOKeHUSA. OTHOBPEMEHHO C 3TUM IMOTEPSAIOT NMUTAHKUE all-
napatel KV u KM2, 4to npuBener k BBOAY B LIENb poTO-pa pe3ucropa Rr. /Iura-
T€JIb HAUMHAET TOPMO3UTHCA.

[Ipu ckopocTu aBuratens, OJU3KOM K HYJIO, pejie KOHTPOJsi CKopocTH SR pa-
30MKHET CBOM KOHTAaKT B LENU KaTymkH KoHTakTopa KM3. OH OTKIIOYMTCS W mpe-
KpaTuT TOpMOKeHHe aBurarens. Cxema npuaeT B UCXOIHOE MOJI0KEHNE U OyJeT ro-
TOBA K MOCJIeyIolIei padoTe.

Ha pucynke 16 npencrasiieHa cxema TUIIOBOM ITAHENN YIPABJICHHS IIyCKOM U

JUHAMHYECKUM TOPMOKEHHUEM JBUTATENS C (Pa3HBIM POTOPOM B (PYHKIIMHM BPEMEHHU.
[Ipu nmonmaue Ha cxemy HamnpspkeHuit nmocrosiHHoro (220 B) u nepemennoro (380 B)
ToKa (3aMbIkaHue pyomnbHUKOB Q1, Q2 u aBTomara QF) BkItouaeTcs pene BpeMeHH
KT1, ueM noaroraBiIMBaeTCsl IBUraTeib K IIyCKY C ITOJIHBIM IIyC-KOBBIM PE3HCTOPOM
B 1ienu poropa. OMHOBPEMEHHO C 3TUM, €CIIH PYKOSATKA KO-MaHIOKOHTpOJIEpa HaXo-
JUTCSL B HYJIEBOUM (CpeaHeil) Mo3uluu U MakcUMallbHO-TOKOBbIe pene FA1-FA3 ne
BKJIFOUEHBI, BKIIIOUUTCA pelie 3aiuThl KV OT NOHM-KEeHHs MUTAIOIIETO HANPSKEHUS
U TIOATOTOBUT CXEMY K paboTe.
[lyck pgBurarens OCYWIECTBISETCA MO JOOOM M3 JBYX MCKYCCTBEHHBIX Xa-
PAKTEPUCTUK WJIA €CTECTBEHHOW XapaKTEPUCTHKE, JJISl YEro PyKOsATKa SA JOJDKHA
yCTaHaBJIMBATbCs B mosioxkenue 1, 2 uinu 3. Ilpu mepeBoae pyKosSTKA B Jit00oe U3
YKa3aHHBIX IOJIOKEHUN SA BKIIIOYAETCS JIMHENMHBIN KOHTakTop KM2, monkmroyato-
IIMH JABUTATENb K CETH, KOHTAKTOp ynpasieHus Topmo3om KMS, noaknroyarommii Kk
CETH KAaTylmKy YA 3JEKTPOMarHUTHOIO TOPMO3a, KOTOPBIA IPU 3TOM PacTOpPMaku-
BaeT JBHrarenb u pesie BpeMenn KT3, ympapisroliee MporeccoM IHHAMHYECKOTO
topMokeHus. [Ipu nepeBoge SA B mojokeHHE 2 WM 3 BKIIHOYAIOTCS KOHTAKTOPBI
yckopenust KM3 u KM4 u 1Burarens HaUMHA-€T Pa3rOHSATHCS.

TopMoxkeHre qBUTATENS TPOMCXOAMT IIPHU MEPEBOAE PYKOSITKUA SA B HyJe-BOE
(cpennee) monoxkenue. [lpu 3Tom oTkmroyarorcs koHtakTopel KM2 u KMS5 u Bkitto-
4aeTcsi KOHTAKTOP AUHAMUYECKOTro TopMoxkeHnst KM 1, KoTopblii mOA-KIIFOYUT JIBUTA-
T€JIb K UICTOYHHUKY IMOCTOSTHHOTO TOKa. B pe3ynbrare 3Toro 0yaer uATH MHTEHCUBHBIM
npoiecc KOMOMHUPOBAHHOIO (MEXaHMYECKOTO W JIMHAMU-YECKOr0) TOPMOKEHHMS
JBUTATENs, KOTOPOE 3aKoHYMTCS mocie orcuera BpeMeHu KT3 cBoell BbLAEp:KKH
BPEMEHHU, COOTBETCTBYIOILIEH BPEMEHH TOPMOKEHUS.
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Pucynok 16. - Cxema acCHHXPOHHOTO JICKTPOIPHUBO/IA
C UCIOJIb30BAHUEM TUIIOBOM MAHEIH YIIpaBICHUS

Pa3zoen 3. Boibop annapamos 3awyumol u ynpaeieHus.

Baxnetimenr tumoBoit ¢yHkumei, Boznaraemoii Ha PKCY, sBisiercs 3amura
ANEKTPUYECKON M MEXAaHWYECKOW YacTeil 3JIEKTPONPUBOAA OT ABAPUNHBIX PEKHMOB.
3agayda y37a 3allUThl — OTKJIIOYNTh JBUraTelb OT UCTOYHUKA MMUTAHUS U OCTAHOBUTH
pabouunii opraH IPOU3BOJICTBEHHON MaIlTUHBI.

ABapUHBIMU PEKUMAMH B JIEKTPUUECKUX IETAX ABUTATEINS MOTYT OBITh:

— KOPOTKHE 3aMbIKAHUS;

— KpPaTKOBPEMEHHBIC U JITTUTEIbHBIE TIEPErPY3KHU M0 TOKY ABUTATEIS;
— nepe0ou B AJIEKTPOCHAOKEHUH;

— HEJIONMYCTUMOE CHUIYKEHHUE HANPSIKEHUS CETH.

ABapuiiHas nay3a B 2JICKTPOCHA0KEHUU MOXKET MPUBECTU MOCIE BO30OHOBIIE-
HUSI DJICKTPOCHAOKEHUS K CaMO3alyCKy ABUTATENSI U HE KOHTPOJUPYEMOMY OIepa-
TOPOM JBHKEHHUIO pabouero oprana. JIJisi HCKIIOUEHHSI caMO3aIlyCcKa HCIOIb3yeTCs
TaK Ha3blBacMas HyJieBas 3amura (HyJeBasi OJIOKHPOBKA), OCYIIECTBIIsIEMasi C MIOMO-
I[bI0 KHOIKW YIPaBJIECHUSI C CAaMOBO3BPATOM HMJIM KOMaHJIOKOHTPOJUIEpA C HYJIEBBIM
3aMBIKAIOIIMM KOHTAaKTOM. [Ipu HE TOMyCTUMOM YypOBHE CHUKEHUS HAIIPSAKEHUS 1JIs
HOMHUHAJIBHO 3arpy’KEHHBIX ACHHXPOHHBIX JBUTAaTEJ€l BO3HUKAIOT TOKOBBIE MEpe-
IPY3KHU.

Kpome Toro, n3-3a pa3asix K03 (HUIIMEHTOB BO3BpATa alapaToB YIIPaBICHUS
HapymaeTcs npaBmwibHas padota PKCY. 3amura oT HEIOMyCTUMOTO YPOBHS CHIDKE-
HUS HAMPSHKEHUST BBITIOHAETCS ¢ TTOMOIIBIO pejie HANPSIKEHUS ¢ BHICOKUM KO3 Pu-
IIUEHTOM BO3BpaTa.

ABapUHBIMU pPEKUMaMHU JJII MEXaHUYECKOM YacTH DBJIEKTPOIPUBOJA MOTYT
OBITh:

— IPEBBILLICHKE JOIYCTUMOTO MOMEHTA B MEXaHUUECKOU nepeade (3aKInHu-
BaHHME MEXaHU3Ma);
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— pacuerienue padoudero oprana (PO) ¢ Bajom nBurarens;
— TIPEBBIICHNE AOMTYCTUMOMN CKopocTH ABurarens wiu PO;
— BbIxoj] PO 3a nipesiesnibl 30HbI JOIMMYCTUMBIX ITEpEMEIIECHUH.
[Tpumep BBIMOTHEHHS TUTIOBOTO Y3714 3aIUTHI H300pakeH Ha pUCYHKE 15.
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Pucynok 17. — Tunosslie y3i1bl 3a1IUTHI

V3en peanusyer clieyroIne 3alUThl:
— MakcuMasibHO-TOKOBY1O (FA1);

— MUHHUMAJIbHO: p ) TSA “\C
_ remnoByto (F) PHCYHOK 5. - Cxema THIIOBOTO Y3712 3aIlHTE!

— OT MpEBBIIeHUS A0mycTUMOM ckopocTH (SRF);

— OT HEJIOMYCTUMOT'O CHYKEHUS HAIIPSKEHUS U HyJIeBYI0 010kupoBKy (FV);
— ot Bbixosia PO u3 nomyctumoii 3oub1 niepemeriennii (SQF1, SQF2);

— OT KOPOTKHUX 3aMbIKkanuii B nieru ynpasienus (FU1, FU2)._

Bb100p aBTOMATH4Y€CKOT0 BHIKJIIOYATEJISI MPOU3BOIUTCH MO CJIAETYIOIINM YCJI0-
BHSIM:

1) Homunanshoe Hanpspkenne Un > Ucemu;

2) Poj Toka riiaBHOM IeTIH;

3) HcnonHeHue 1Mo YuCITy MOJIICOB;

4) VcronHeHHE MO HAIMYMIO paclienuTeNeii ToKa,

5) HomwuHambHbli TOK |1 > Ipad.;

6) Tok yCTaBKH 3JEKTPOMAarHUTHOTO pacuenutens lycm.om.;

7) HomuHanbpHass HauOoblnas paboyas OTKJIOYAOIIas crnocoOHocTh les >
Ik3.max;

8) Hamuurie MOMOMHUTENBHBIX OMIMKA (BCIIOMOTATEbHBIE KOHTAKTBI; 3JICKTPO-
MarHUTHBIA PUBOJ; MEXaHU3M 3alMUPAHUS; TOTIOTHUTEIHHBIC PACIICITUTEINH );
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9) KimmaTHueckoe UCTIOTHEHUE, KATErOpUsl Pa3MEICHHS;
10) Bricora Hax ypoBHeMm mopst HS < Hoon.
[TpoBepHTH AIMEKTPOMArHUTHBIE PACIICTIMTENI AaBTOMATHYECKOTO BBIKITIOUATEIIS

Ha HEOTKIIOYCHHE ITyCKOBOTO TOKA 3JIEKTPOJIBUTATEIS TIO YCIOBHIO:
lyem.om > ks -In; (1160 - lycm.om > ki +Ine),
rae — In -
K31 — koa(dunmeHT 3amnaca:
K3y = 1,1kp (ecnu u3BecTeH K03 duimeHT pa3dpoca ycTaBk kp 10 JTaHHBIM 3aBOJA
U3TOTOBUTEIS);
K3y = 1,4 (mpu lyem.om 10 100A v OTCYTCTBUU JaHHBIX 3HaYCHUS kp);
ks = 1,25 (npu lycm.am cBoimie 100A 1 OTCYTCTBUM JaHHBIX 3HaUCHUS kp).

3anucarhb MapkKy ariapara B COOTBECTCTBHU C BBI6paHHBIMI/I XapaKTCPHUCTHUKA-
MU, TUIIOM U UCIIOJIHCHUCM COI'TIACHO CTPYKTYPC YCIOBHOI'O 0003HaYCHMUS.

Bb100p MarHuTHOrO MycKaTeJisi MPOU3BOAUTCS 10 CJEAYIOIUM YCJIOBUIM:

1) Pojx Toka riaBHOM IICIH;

2) HomuHanbHOE HanpsbkeHue riaBHoi tenu Un > Ucemu,

3) HomuHanbHbIH TOK KOHTakTOopa |1 > Ipad.;

4) Kareropusi npMEHEHHUS KOHTAKTOPa,

5) HomuHanbHBIN paboumii TOK KOHTAKTOpa JII COOTBETCTBYIOIICH KaTEropuu

NPUMEHEHUS U HanpspKeHus cetu lu.paéb. > |paé.;

6) UcnomHenue no crenenu 3amuthl (1P);

7) WcnonHeHue 1o Ha3HAUYCHUIO (HEPEBEPCUBHOE UJIM PEBEPCUBHOE);

8) KonndecTBO U MCMOHEHNE KOHTAKTOB BCIIOMOTATEIbHOM TeH™;

9) Ucnonnenue mo nsHococroiikoctu* (A, b, B);

10) Ponx Toka menwu yrnpaBiacHHUS (BKJIFOYAOIICH KATYIIKH);

11) HomuHansHOE HanpsbKeHUE BKIIoUaromiei karymku Ukam.= Un.ynp.;

12) KnumaTuueckoe NCTIOJIHEHUE, KATErOpHs Pa3MeIICHHS;

13) Bricota Hax ypoBHeM Mopsi HS < Hoon.

3anmcaTh MapKy amnmapaTa B COOTBETCTBHUHU C BBIOPAHHBIMH XapaKTEPUCTHKAMH,
TUTIOM U UCTIOJTHEHUEM COTJIACHO CTPYKTYPE YCIOBHOTO 00O3HAYCHHSI.

Bb100p 371€KTPOTENJI0BOr0 TOKOBOI0 peJie NPOU3BOAMTCS 10 CJeIYIOIIHM YCJI0-
BHSAM:
1) HomunansHOE HanpsbkeHue riaBHoi nenu Un > Ucemu.,
2) HomuHanbHOE HampspKEeHHE LeNH BCIIOMOTaTelIbHBIX KOHTakToB UH.ecn. >
Uu.ynp.;
3) JInama3on TokoBo# yctaBku lycm.min < ln.06. < lycm.max;
4) TpeOyeMblii TOK yCTaBKH JJIs 3aIUTHI MJICKTPOABUraTeIst M1;
5) CroiikocTh K ycaoBHOMY 3-X (pasHOMY TOKY K. 3. (B COCTaBe 3JIEKTPOMArHUT-
Horo nyckatens) lew > lkz.max;

34



6) Kitmmatndeckoe UCIoTHEHNE, KATETOPHS Pa3MELICHUS;
7) BeicoTa Hajx ypoBHeM mopsi HS < Hoon.
3amucath MapKy ammapara B COOTBETCTBUHU C BHIOPAHHBIMH XapaKTEPHCTUKA-
MH, THIIOM ¥ HCIIOJTHEHHEM COTJIACHO CTPYKTYpE YCIIOBHOTO 0003HAUYCHUSI.

Bb10op pesie BpeMeHu

JUtst co3nanus BBIACPKKM BPEMEHU CIIyXKaT pesie BpeMeHu. B cxemax ymnpasiie-
HUS IIYCKOM DJICKTPOJABHUIATENICH HCIIONB3YIOTCSI B OCHOBHOM: 3JIEKTPOMATHUTHBIE,
ITHEBMATHYECKUE, DJIEKTPOHHBIE.

InekmpomazHummwle pejie 6pemMenu ¢ MaZHUMHBIM OemMn@uposanuem

JUIsL IpUTSOKEHUST WM OTITYCKAHMS SIKOPS AJIEKTPOMAarHUTHOTO peje HeoOXOo-
VMO HAJIUYME ONPENCIEHHOTO MarHUTHOTO TIOTOKA, 3HAYEHUE KOTOPOr0 TOCTUTACT-
Csl HE cpa3y B MOMEHT BKJIIOYEHHSI WM BBIKIIFOUECHUS, a4 YEPE3 ONPEIEICHHOE BPEMSI.
3amemiAs HapacTaHUE WIM CHaJ MAarHUTHOTO MOTOKa (OCYIIECTBISAE MAarHUTHOE
neMI(pUpOBaHUE), MOKHO PETYJIMPOBATh BpeMsi cpabaThIBaHUS WM OTIYCKaHUS pe-
je. 3aMeJIeHue HapacTaHusl UM CIa/la MarHUTHOT'O IMOTOKAa MOYKET ObITh OCYIIECTB-
JIEHO HE TOJBbKO CXEMHBIMM, HO U KOHCTPYKTUBHBIMH MeToaamu. W3 crocoboB ocy-
LIECTBJICHNS 3aMEIJIEHNUS ITOU IPYIIIIBI PEJIe€ MOXKHO BBIICIIUTH CIECAYIOLINE:
- IPUMEHEHUE JOTIOJIHUTEIBHON KOPOTKO3aMKHYTOH OOMOTKHU;
- IPUMEHEHHE KOPOTKO3aMKHYTOI'O BUTKA;
- IPUMEHEHNE MEHOM 11aii0bl, HACA)KEHHOH Ha Cep/IeYHUK MarHUTHOW LIETH;
- IPUMEHEHNE MEHOM BTYJIKH. HACAKEHHOUW Ha CEpJICUHMUK;
- IPUMEHEHHUE MEJTHOTO KapKaca OOMOTKH peJie;
- IPUMEHEHNE ATFOMUHUEBOTO OCHOBAHHSI.
K pesne BpeMeHH ¢ MarHUTHBIM AeMII(UPOBAHUEM MOXHO OTHECTH pelie cepun POB-
81 u POB-810.

Ilneemamuueckoe pene épemenu

B npuHmMne 3aMennuTh IBHKEHHE SKOPS DJIEKTPOMATHUTA MOYKHO IIyTEM
IpPUMEHEHHUs1 BO3AYIIHOrO aemMidepa. OqHaKo BCIeACTBUE MaJON BSI3KOCTH BO3JyXa
P 3TOM HEOOXOAMMO 00ECTIEYUTh OUEHb MaJIbIi 3a30p MEXIYy NOPUIHEM M CTEHKOU
IMHApa. BeneacTBue TpyaHOCTENH M3rOTOBJICHMS BO3MYILIHBIE JeMIiepbl B pelie
BPEMEHH MPUMEHSIOTCS 04€Hb pelko. OOBIYHO MPUMEHSIOT KOHCTPYKLHMHU, B KOTO-
PBIX MMEETCS 3JaCTUYHasi KaMepa, COEAMHEHHAs C OKPY’KaIOIIUM BO31YXOM Y3KHM
otBepcTHeM. Ilpu cpabaTbiBaHUM UM OTIIYCKaHUU 3JIEKTPOMArHUTa Kamepa pactsi-
IMBAETCS WIM CHABIMBAETCs, OJlarojaps 4yeMy B HEW CO3JaeTCsl pa3peKeHUe UM U3-
OBITOYHOE JIaBJICHUE.

BripaBHUBaHME JaBJIEHUN BHYTPU U CHApYX U KaMepbl MPOUCXOJUT MOCTENEH-
HO, YTO Y UCIIOJIB3YETCS I MOJyYEHUS BBIACPKKA BPEMEHMU.

Boiaepikka BpeMeHHM y TaKuX pesie HAYMHAETCsS ¢ MOMEHTA IMOJayu TOKa B 00-
MOTKY 3J€KTPOMAarHura.

Brinepxka BpeMEHM y THEBMATUUECKUX PEJIE PETYIUPYETCS ITyTEM U3MEHEHU-
€M CEeueHHs! OTBEPCTHs [ 3a00pa Bo3ayXa.

Bo3MOXHBI pa3au4Hble UCIOJHEHUS THEBMATUYECKUX pPEIe BPEMEHU, B KOTO-
PBIX BBIAEP)KKA BPEMEHHU IMOJTYYaeTCs KakK MPU OTIYCKAHWHW, TaK U MPHU BTATMBAHHUH
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SKOpSl 2JEKTPOMAarHuTa 3a CUeT CO3JaHus JINOO pa3pekeHusi, JUO0 H30BITOUYHOTO
JaBJIeHUs B pabodeil kamepe.

ITHeBMaTHUECKUE pelle BPEMEHU IPUMEHSIOTCS B IPOMBILIICHHOW aBTOMATHKE
qale APYyTrux THUIIOB PEJie BPEMEHH C 3aMEJICHUEM JIBH)KCHHMS SIKOPS 3JIEKTPOMarHu-
ta. Hanbosiee nonysisipHbIM NpeACTaBUTEIEM ITHEBMATUUECKUX PEJIE BPEMEHU SIBIIS-
etcs pene PBII-72.

InekmponHbvie pene epemenu

Pene BBINOIHEHBI HA 3JIEKTPOHHBIX KOMIIOHEHTaX. B kauecTBe Bpems3aaaro-
LIET0 3JEMEHTA MPUMEHSAETCA T€HEPATOpP TAKTOBOM YaCTOThI WM CHHXPOHHU3ALUS OT
YaCTOTHI MUTAIOMIEH ceTH. MUHUMAaIbHAS BBIJEP/KKA BPEMEHU COCTABIISIET €UHULIBI
MUKPOCEKYH/, @ MAKCUMAJIbHBIN — JTHH, MECALIBI U TOBI.

DNEeKTPOHHBIE PEJIE€ BPEMEHH MPEAOCTABIIAIOT CaMble IIMPOKUE BO3MOKHOCTU
ITIOCTPOCHMS LIETIEN YIIPABIICHUs. B KauecTBE HUCIOJHUTEIBHON YaCTU UCIIOJIb3YHOTCS
IIOJIYIIPOBOJHUKOBBIE KIIFOUHM WIN 3JEKTPOMArHUTHl C Pa3IMYHbIMM TpyNnamMu KOH-
TAaKTOB JUII KOMMYyTAllUM Harpy3ku pene. JOCTOMHCTBA 3JEKTPOHHBIX YCTPOMCTB:
camblil IIMPOKUI Mana3oH YCTaHOBKU BBIIEP)KKH; MUHUMAaJIbHbIE ra0apuThl U BEC;
BBICOKAsl HaJIe)KHOCTh; caMmasi BBICOKasi TOUHOCTh YCTAaHOBKH BBIIIEPKKH BPEMEHH.

I'1aBHOM XapaKTEPUCTUKOM pelie BPEMEHM SBISETCS IUAINla30H BBIICPKKHU
BPEMEHH.

Jli1st BBIOOpa BBLACPKKH BPEMEHU Pelie HEOOXOUMO 3HATh BpeMs pabOThI ABU-
raTessi Ha KaXJ10M CTYIEHH IyCKOBOI'O PEOCTATA, ONPEIEIIEMOE MO BHIPAKEHHUIO

At =T, In = Me
M 2 M c
Bri0op pernie BpeMeHu MPOU3BOIUTCS 1O CIEAYIONIUM MapameTpam:
Tumn pene.

Pon Toka nenwm yrnpasiieHus;

Pabouee HamnpsikeHue U TOK;

Hanpsikenue karymku;

KonndecTBO U HCIIOHEHUE KOHTAKTOB,;
Bpems BblepkKkH cpabaTbIBaHUSI KOHTAKTOB;
TOYHOCTB YCTaHOBKH BBIIEPKKHA BPEMEHH;
Hcnonnenue o creneHu 3amuThl (1P);

Knmumatuueckoe HCIIOJIHCHHUC, KATCIOPHA Pa3MCILICHU A,

©oOoNOOR~WNE

Buwioop pene nanpasicenusn

B kauecTBe HyJEBOI 3alIUTHI U YHPaBICHUS IIyCKOM JABUTareie B pyHKIUU
ckopoctu (D1C) mpuMensitoTes pelie HanpsbkeHus cepuit POB820, POM23, PO14.

DNEeKTPOMAarHUTHBIE pEJie HANPSDKEHUS XapaKTepU3YIOTCS CIEAYIOIIMMH OC-
HOBHBIMH apaMeTpaMHU.

Hanpsascenue cpadamoiéanun peie — HaMMEHbIIEE 3HAUCHUE HANPSIKEHNS Ha
KJIEMMax KaTYyIIKH, TP KOTOPOM SIKOPb HAJE€KHO MPUTATUBAETCS K CEPIECYHUKY, a
3aMBIKAIOIIME KOHTAKTHI IEPEXOAAT U3 PA30MKHYTOIO COCTOSIHMS B 3aMKHyToe. B
NIACIIOpPTE PeJie YKa3aHO HOMUHAJIBHOE HANPSIKEHHUE, HA KOTOPOE PaCCUUTAHO BKIIIO-
YeHHEe, HECKOJIbKO IMPEBBIIIAIONIEE HANPSDKEHUE cpabaTbiBaHUS. DTUM oOecrednBa-
€TCsl HaJIe)KHOCTh CpabaThIBaHUS peJIe.
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Hanpssicenue omnyckanus pene — HauOoJibllee HaMPSHKEHUE HA KIIeMMax Ka-
TYIIKH, IPA KOTOPOM TATOBOE YCUJIHME, ACHCTBYIOIIEE HAa SIKOPb, YMEHBIIAETCS [0
3HAYEHUS, HEOOXOIUMOTO ISl HAIE)KHOTO OTHAJaHUs SKOPS OT CEP/IEYHUKA, a 3aMbl-
KAIOILE KOHTAKTHI EPEXOIAT U3 3aMKHYTOI'O COCTOSIHUSI B PA30MKHYTOE COCTOSIHUE.

Koaghpuuyuenm eo3zepama pene - oTHONIEHNE HANIPSIKEHUS OTITYCKaHUS K Ha-
NPsHKEHUIO cpabaThIBAHMUS.

Bpema cpabamwieanusn peie — NpOMEXyTOK BPEMEHH C MOMEHTA OJ1ayu Ha-
psHKEHUS cpabaThIBaHMsI HA KaTYIIKY pPesie 10 MOMEHTA MEePEKITI0UCHUS €T0 KOHTAaK-
TOB.

Bpema omnyckanusa pene — npoMeXyTOK BPEMEHU C MOMEHTA CHSITUS HaIlpsi-
YKEHUSI C KaTyIIKH 10 MOMEHTA BO3BpAIllEHHUs] KOHTAKTOB B HCXOAHOE MOJIOKEHUE.

Yemaeka pene — Benuunna HanpsKeHUsI, HA KOTOPYIO HACTPOEHO peEJie U MPpHU
KOTOPOH OHO cpadaThIBAET WM OTITYCKAET.

Pene munumanvHo20 Hanpax3ceHus HACTPAUBAIOT HA HANPSHKEHUE OTIYyCKa-
Hus. Hanpumep, peiie MUHUMaIbHOTO HanpsbKeHUs cepuu POM B 3aBUCHMOCTH OT
WCIIOJTHEHHUSI pACCUUTAHbI HA HANPSHKEHUs BTSATUBaronieit karymwku 24, 55, 110, 220 B
MOCTOSIHHOTO TOKa. HampsbkeHue OTIyCKaHus y pejieé HampsiKEHUsS COCTaBIISIET
15...45% OT HOMHMHAJILHOTO 3HAUYEHUS HanpspKkeHus kaTymku. KosadduiueHnt Bo3-
Bparta ot 0,3 10 0,8. Penre PO14 ucnonHsroTCs 0THOCTaOUILHBIMU, M BBITTYCKAIOTCS C
2 xoHTakTaMmu: | 3aMbIKarOmMid U 1 pa3mbIKaromui TM00 2 3aMbIKalOUX, WK ¢ 4
KOHTaKTaMH: 2 3aMbIKAIOUMX U 2 pa3MbIKalommx Ju00 4 3aMbIkaomux. Brarusaro-
1IM€ KATYyIIKHA UCTIOJHSIOTCS HA HOMUHAJIbHBIE HanpspkeHus: 24, 48, 110, 220 B. Pe-
ne PO14 nomyckaroT peryinpoBKy HanpsbkeHus cpabaTeiBaHus B npenenax 0,25...0,8
OT HOMHUHAJILHOIO HampsbkeHus katymiku. Koadduiuent Bo3Bpara peiie He HOpMHU-
pyeTcs. a KOMMyTUpyeMoe HanpsikeHue u Tok —440 B u 16 A COOTBETCTBEHHO.

Pene MUHMMaTBHOTO HAMPSPKEHUS] OCTAETCSl BKIIOUEHHBIM, MOKA KOHTPOJIH-
pyeMO€E UM HaNpsKEHUE HE OKAXKETCS HUKE MUHUMAJIBHOTO IOMYCTUMOIO 3HAUYCHHS.
[TosToMy ycTaBka pejie MUHMMAJIbHOTO HANPSKEHUS HECKOIbKO HHUXKE 3TOTO 3HAue-
Hus. Koraa HanpsbkeHune ynajeT 10 3Ha4eHUsl YCTaBKU pelie Ha OTIYCKaHUE, OHO OT-
KITFOUUTCS M TEM CaMbIM BBI30BET OTKIIFOUEHHE HArpy3KH (Hampumep, dJIEKTPOABUTa-
TEJIS).

Pene maxcumanvnozo nanpsayxcenus cpadaTblBa€T U OTKIOYAET KOHTPOJIU-
pyeMoe yCTPOMCTBO, €CJIM HANPSHKEHUE B IEMU MPEBBICUT JOMYyCTUMOE 3HAYCHUE.
VYcraBka Ha cpabaTbiBaHue (BKJIIOUEHHUE) pelie HECKOJIBKO BBINIE MPEACIHHO JIOIMYyC-
TUMOTO 3HAUYCHUS HAMPSHKCHUS, U TOKa HAIMPSHKEHHE B 1IETH HE MPEBBICUT 3TO 3HAY -
HUE, peJie OCTAeTCs B OTKIOYEHHOM COCTOSIHMM. Eciu ke HampspkeHue B LeTH J0C-
TUTHET 3HAYEHUsI YCTaBKHU pejie Ha cpadaThiBaHUE, TO pPejieé MAaKCUMAJIBHOTO HaIlpsi-
JKEHUsI BKJIFOUUTCS M BBI3OBET ATUM OTKJIIOUCHHE HArpy3Ku (IABUTATENS B DJIEKTPO-
MIPUBOJIE).

KommyTupyromnme KOHTaKThl MAaKCUMAJIbHBIX U MUHUMAJIbHBIX pEJi€ B DJICK-
TPOTPHUBOJIE OOBIYHO BKIIIOUAIOT B IIETIH KATYIIEK KOHTAKTOPOB.

Br16op perne HanpsikeHus: TPOU3BOIUTCS T10 CIECTYIONTUM TTapaMeTpaM:
1. Tun pene.
2. Pox Toka 1ienu ymnpaBliCHHUS,
3. Pabouee HampspKeHHE U TOK;
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HanpspkeHnne kaTymku;

KonmuecTBo 1 nCnoTHEHNE KOHTAKTOB,;
Hanpspkenne cpabaThIBaHUS;
HanpspkeHne oTimycKaHus;
Koddunuent Bo3Bpara;

. Ucnonuenune no crenenu 3amutsl (1P);

10 Kiaumartuueckoe HCIIOJIHCHUC, KaTCIOPpUA pa3sMCIICHU A,

©oo~N O~

Buvioop pene moka

B xauecTBe MUHMMAaJIbHOTO TOKOBOI'O peJie B LIETISIX MOCTOSTHHOTO TOKA MpUMe-
HAIOT pene POB-830. POM24.

Pene moxa npuMEHSIOT JUIsi KOHTPOJISI CUJIBI TOKA B DJIEKTPUUECKOW IENu U

YIpAaBJICHHS ITyCKOM JIBUTateseil B GyHKIMKU Toka. BXoaHOM nepeMeHHol perie ToKa
ABJISIETCA TOK, MPOTEKAOLIUNA 110 KOHTPOJIUPYEMOU AIEKTPUUECKOM 1IETH.
Pene Toka u pese HaNpsHKEHHUS UMEIOT OJIMHAKOBYIO CTPYKTYPY, HO (YHKIIMOHAb-
HBIE YaCTH peJieé UMEIOT KOHCTPYKTUBHBIE OT/iuusl. CyleCTBEHHO OTJIMYUE B UCTIOJI-
HEHUM HJICKTPOMArHUTHOM (BTATUBAIOIICH) KATYIIKU SJIEKTPOMArHUTHOTO MEXaHM3-
Ma pese. Y peie Toka 0OMOTKA KaTyIIKH BBIIOJHEHA TOJCTHIM IPOBOJOM U HMEET
HE0OJIbIIIOE KOJIMYECTBO BUTKOB, YTO OOECIIEUMBAET MAJIOE CONPOTHUBIICHHE MPOTE-
KaronemMy o Hedl Toky. ComnpoTHBIEHHE OOMOTKA KATYIIKHA PEJIe HaNpsSKEHUs
oompioe. OHO co3aeTcst OOJIBIIMM KOJMYECTBOM BUTKOB TOHKOTO TIpoBoja. OOMOT-
Ky OOBIYHO BKJIFOYAIOT Ha MOJIHOE HAMPSKEHHUE CETH.

DJIEKTPOMAarHUTHBIE pPEJIe€ TOKA XapaKTepU3YIOTCSA CIEAYIOIIMMU OCHOBHBIMU
napaMeTpamMH.

Tok cpabamvieanus pejie — HauMEHbIIEE 3HAUCHUE TOKA B KAaTylIKE, MPU KO-
TOPOM SKOPb HAJIEKHO MNPUTITUBACTCS K CEPACYHUKY, a 3aMbIKAIOIIME KOHTAKTHI Te-
PEXOISIT U3 PA30MKHYTOTO COCTOSIHHMS B 3aMKHYTO€. B macmoprte pene yka3aHO HO-
MUHAQJIBHOE HAIpsKEHHUE, HA KOTOPOE PACCUUTAHO BKIIFOUEHHUE, HECKOJIBKO IMPEBbI-
Hiarouiee HanpsbkeHrue cpaldaThiBaHus. DTUM 00ecrieuynBaeTcs HaJAeKHOCTh cpadaThl-
BaHUs pelie.

Tox omnyckanus peie — HaMOONBIINNA TOK B KaTYILIKe, TP KOTOPOM TSATOBOE
ycuiue, AeicTByrollee Ha Skopb DMM, yMeHbIIaeTcs 10 3Ha4YeHUs, HEOOXOAUMOTO
JUUIS HaJI)KHOTO OTHaJaHus SIKOPS OT CepAeYHUKA, a 3aMBIKAIOIIME KOHTAKTHI Tepe-
XOJISIT U3 3aMKHYTOI'O COCTOSIHUSI B PA30OMKHYTO€ COCTOSIHUE.

Koagppuyuenm so3epama pene — oTHOIIIEHUE TOKA OTIMYCKaHUS K TOKY cpada-
teiBanus. Koadduruent Bo3epara 0,2...0,4. Pene BBITONHSIOTCS ¢ CAMOBO3BPAaTOM U
C PYYHBIM BO3BpaTOM.

Bpema cpabamwieanusn peie — NpOMEXyTOK BPEMEHM C MOMEHTA NOJ1ayyu Ha-
psDKEHUST cpabaThIBaHMsI HA KATYIIKY peie 10 MOMEHTA MEePEKIIF0UCHUS €T0 KOHTAaK-
TOB.

Bpemsa omnyckanus pene — npoMeXyTOK BpEMEHH C MOMEHTA CHATHUS Hampsi-
YKEHUsI C KaTyIIKH 10 MOMEHTA BO3BpAIllEHUs] KOHTAKTOB B UCXOJHOE MOJIOKEHUE.

Yemaeka pene — Benuunna TOKa, HA KOTOPBIA HACTPOEHO peEsie U IPU KOTOPOI
OHO cpabaThIBAET WM OTITYCKAET.
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KOMMYTI/IPYIOHII/IG KOHTAaKTbl MaKCHUMAJIbHBIX U MHUHHMAJIBbHBIX PCJIC B J3JICK-
TPOIIPUBOJLC O0OBIYHO BKJIFOYAIOT B LCIIN KaTYHICK KOHTAKTOPOB.

Br16op pesie Toka mpou3BOAUTCS MO CISAYIOIIUM MTapaMeTpam:
Tun pexne.

Pon Toka nenu yrpaBiieHHUS;

Pabouee HampsikeHUE U TOK;

Hanpsbxkenue karymku;

KonuvecTBO 1 NCIIOJIHEHHE KOHTAKTOB,;

Tok cpabaTeIBaHUS;

Tok ornyckanus;

Koddunuent Bo3Bpara;

. Micnomuenue mo crenenu 3amuThl (1P);

10 KimmmaTtnyeckoe HCTIOJTHEHNE, KATErOpHs pa3MEILICHHUS;

CcoNOORLDE

Buwioop ynueepcanvnvix nepexniouameneii

VYHuBepcajgbHble NEPEKII0YATeNId MNPEACTABIAIOT CO00M MHOTOCEKIIMOHHBIE
KyJIauKOBBIE€ anmnaparsl 1Jisl pa3HOW U OJHOBPEMEHHONW KOMMYTAIIMU HECKOJIBKUX 11e-
neil. Haubospliee nmpuMeHEHUE MOJYYWIIM YHUBEPCAIbHBIE MEPEKIIOYATENN CEPUU
VII-5300. Onu ciocoOHbl KOMMYTHpOBaTh TOKM 10 10...15 A npu HanpsbxkeHuu 10
500 B u 440 B (nocrosinHOE).

Bre16op yHHMBepcanbHbIX NEpeKItoyaTesield MPOU3BOAUTCS MO CIEAYIOIIMM Ia-
pameTpam:
. HoMuHaIbHBIN TOK;
. HomuHansHOE HanpsiKEHUE;
. KonmnuecTBo cekimii;
. KonnuecTBO moa0XeHui;
. Cnoco6 ¢ukcanuu uiam caMoBO3BpaTa PyKOATKH;
. Homep nuarpammbl 3aMbIKaHUSI KOHTAaKTOB U MOHTaXHOM CXEMBbI MEPEKIIIO-

yaTens;

. Ucniomaenue o crenenu 3anmuThl (1P);

. KnumaTnueckoe ucnojHeHue 1 KaTCropus pasMCIICHHUA

OO WN -

oo

Buvioop knonounwvix nocmoes
JIns TUCTAHITMOHHOTO YTMPABJICHUS MYCKOM JJICKTPOJABHUTATENICH MPUMEHSIOT
KHOTIKM yMpaBJICHUS U KHOMOYHBIC MOCThl. Hambosbliiee npuMeHeHHEe HAlUIM KHO-
nouyHbie noctel KME, TIKE, IIKT u npegna3sHaueHs! 1Jis1 BKIIOYEHUS U OTKIIIOUEHUS,
M3MEHEHHUS HalPaBJICHUS BPAILCHUS 3JIEKTPOJIBUTATENEH, Il pyYHOTO SKCTPEHHOTO
OTKJIFOUCHHS B aBAPUUHBIX CUTyalusix. KHOMOYHBIE MOCTHI BHINOJIHSIIOTCS B pa3iny-
HBIX KOpITyCax, C Pa3HbIM KOJIMYECTBOM KHOIOK, JUIsI KOMMYTAllUH 3JIEKTPUUECKUX
Lernel yrpaBlieHHs nepeMeHHoro HanpsbkeHust 10 660 B wactorst 50 u 60 'y u mo-
CTOSIHHOTO HampsikeHus 10 440 B.
Br1600p KHOTTOYHBIX TIOCTOB MTPOU3BOAUTCS MO CIAEAYIONMIUM ITapaMeTpam:
1. Tum KHOITOYHOTO IOCTA.
2. Pon Toka 1ienu yrpaBiieHHUS;
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PabGouee HamnpsikeHHE U TOK;
KonyecTBO KHOIIOYHBIX JIEMEHTOB;
KosnyecTBO 3aMBIKAIOIINX KOHTAKTOB;
KonuuecTBo pa3MbIKarONIUX KOHTAKTOB,
Hcnonuenne no ¢popmMe ToaKaTeNEeH,
Hcnonuenue no crenenu 3amuThl (1P);

Knumartuueckoe HCIIOJIHCHHUC, KATCIOPHUA Pa3MCIICHU A,

©ooOoNOOTh oW

Ilocsie BhIOOpPa anmapaTroB 3alUTHI W yNpPaBJeHUs] HEOOXOAUMO COCTAa-
BUTH cnienupukanuio. [lpumep 3anoanenus cneunpukanuu 000pya10BaHNUA, U3-
neanii 1 marepuanoB (I'OCT 21.110-2013 Cucrema mpOEKTHON JOKYMEHTAIIUH
st ctpoutenbeTBa (CILIC). Cnenmndukanus o6opy1oBaHusi, U3EIUNH U MaTepua-
JIOB) TIPE/ICTABJICH B MPUJIOKECHUHU.

4.4.3 Pa3paboTka 3aKII0UCHUS

CTyAeHT NOJBOJUT UTOTU pabOTHI U JIEJaeT COOTBETCTBYIOIIME BbIBOABI. He-
00XOJIMMO YyKa3aThb, YTO ACMHXPOHHBIN 3JIEKTPONPHUBOJ SBISIETCSI OCHOBHBIM, IOJIS
KOTOporo coctanisieT 6osiee 70% Bcex JIEKTPONPUBOIOB, PaOOTAIONIUX B CEILCKOM
XO034MCTBE W MPOMBIILJIEHHOCTH, a OTpeOIeHne AeKTpodHeprun umu —oomuee 80%
OT DJIEKTPOIHEPIUuM, NPOU3BOANMON B Poccum.

4.4.4 Odbopmiienue OubIMoOrpaduIecKoro Crucka

B Oubnmorpaduyeckom Crucke yKa3bIBalOTCS CBEJCHUS O KHUTaX (aBTOp, 3a-
rJIaBHE, MECTO M3JJaHUs, U3/IaTeIbCTBO, IO/l U3/IaHUSI U KOJUYECTBO CTPAHUIL), HOP-
MAaTUBHOW IIPAaBOBOM JOKYMEHTALIMU U T.1.

4.4.5 Odopmienue [Ipunoxenus (1o HEOOXOIUMOCTH)

[IpunoxeHus: SBISAIOTCS CAMOCTOSITENBHOW YacThlo pabOThl. B mpuiioxkeHusx
KypCOBOMI pabOThI MOMEIIAIOT MaTepral, JOMOJHSIIOIINI OCHOBHOM TEKCT.

[TpunoxeHussMA MOTYT OBITh: TaOIMIBI OONBIIOTO opMaTa; CTATUCTUYECKHE
JAHHBIE; TEXHUYECKasl TOKyMEHTalus U cepTuukaTsl Ha 000pyI0BaHUE U MaTepHa-
JIbl, @ TaKXX€ TEKCThbI, KOTOPbIE MO Pa3HbIM MPUYMHAM HE MOTYT OBbITh NMOMEIICHBI B
OCHOBHOM paboTe u T.1.

5. TpeboBanus kK 0)OpMIIEHHIO KYPCOBOH PadoThI

5.1 Odopmiienne TekctoBoro matepuaia (I'OCT 7.0.11 —2011)

1. KypcoBas paGoTa qo/KHaA OBITH BBITIOJHEHA TIEYATHBIM CIIOCOOOM C MCITOJIh30Ba-
HUEM KOMITbIOTEpa W TMPUHTEpPa Ha OJHOW cTopoHe Oenoit Oymaru dopmara A4
(210x297 Mm).

2. Tlons: ¢ neBoit ctopoHsl - 25 mm; ¢ ipaBoit - 10 mm; B BepxHel yactu - 20 MM; B
HIDKHEH - 20 Mm.

3. Tun mpudra: Times New Roman Cyr. IIpudT OCHOBHOTO TEKCTa: OOBIYHBIM,
pasmep 14 nrt. lpudT 3aronoBkoB pa3aeiaoB (TJ1aB): MOMYKUPHBIN, pasmep 16 .
[pudt 3aronoBkoB MoJpa3aeioB: MNOMYKUPHBIN, pasmep 14 nt. LiBer mpudra
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JIOJDKEH OBITh YepPHBIM. MEKCHUMBOJIBHBIM UHTEPBaAT — OOBIYHBIA. MEXCTPOUYHBIH
WHTEPBAJ — MOJYTOPHBIA. AOG3alHbIi oTCTym — 1,25 cM.

4. CTpaHHIlbl TOJDKHBI OBITh MPOHYMEPOBaHbI. [10psIAKOBBIM HOMEp CTaBUTCS B ce-
peauHe BepxHero moJisi. [IepBoi cTpaHUIIEd CUATACTCS TUTYJIbHBIN JUCT, HO HO-
MEp CTpaHULIBI HA HEM HE MpOcTaBisieTcs. Penien3us - ctpanuna 2, 3aTeM 3 U T.J.

5. ['maBel MMEIOT CKBO3HYK) HYMepamMI0 B Tpenenax padoThl U 0003HAYAIOTCS
apabckumu nuppamu. B KoHIe 3aros10BKa TOYKA He cTaBUTCA. Ecin 3aronoBok
COCTOMT U3 JABYX NPEMJIOKEHUN, UX pa3aeistoT Toukoil. IlepeHocsl ¢JjioB B 3aro-
JIOBKaX He JO0IyCKAITCH.

6. Homep moapaszaena (maparpada) BKIIO9aeT HOMEp pasjenia (TIaBbl) U MOPSIKO-
BBl HOMep mojpasfena (maparpada), pasaencHasie Toukon. [Ipumep — 1.1, 1.2 u
T.J.

7. I'maBpl paboOTHI MO 00BEMY AOJKHBI OBITH MPONOPUUOHANBHBIMH. Kaxkgas riasa
HAaYMHAETCS C HOBOU CTPAHUIIBI.

8. B pabote HE0OX0UMO YETKO U JIOTUYHO M3J1aratb CBOU MBICIH, CIEAYeT n30erath
NIOBTOPEHUA WM OTCTYIUIEHMH OT OCHOBHOW Tembl. He crnemyer 3arpomoxxnaTh
TEKCT JUIMHHBIMU ONMUCATEIbHBIMUA MaTEpHAIAMH.

9. Ha mocnenneit crpanuile KypcoBoil paOOThI CTaBATCA JlaTa OKOHYAHUS pabOThI U
MOAIUCH aBTOpA.

10.3akoHYECHHYIO pabOTy CIIEIyeT MEPEIUISCTH B TAIKY.

Hanucannyio 1 oOpMIIEHHYIO B COOTBETCTBUHU C TpPEeOOBAaHUAMH KYpPCOBYIO
paboTy oOyuaronuiics peructpupyeT Ha kadeape. Cpok perieH3upoBaHus — He OoJiee

7 qHEMN.

5.2 Odopmiaenue ccol1ok (I'OCTP 7.0.5)

[Ipu Hanucanuu KypcoBOM paOOThI HEOOXOJIUMO JaBaTh KPAaTKUE BHYTPUTEK-
cTOBbIe OnOmorpadudeckue ccolku. Ecnu nemaercst cchulka Ha HCTOYHHUK B IIEJIOM,
TO HEOOXOAMMO TOCJIC YIIOMUHAHMS aBTOpa WM aBTOPCKOTO KOJUIEKTHBA, a TaKKe
MOCJI€ MPUBEICHHOMN ITUTAThl paOOTHI, YKa3aTh B KBAJIPATHBIX CKOOKAaX HOMEP 3TOTO
UCTOYHMKA B Ombnuorpaduueckom crucke. Hampumep: mo maenuto Ban IllTpaane-
Ha, CYIIECTBYIOT MO KpaifHel Mepe TpH ciaydasi, Korja OMOMHIUKAINS CTAHOBUT-
Csl He3aMEHUMOH [7].

JlommyckaeTcsi BHYTPUTEKCTOBYIO OUOIMOrpauyecKyro CChUIKY 3aKiloyaTh B
KpyTJble CKOOKH, C yKa3aHMEM aBTOPOB M rojla U3JaHus oObeKTa cchUiku. Hampu-
mep, (Uepaukos, Cokonos, 2018).

Ecnu ccpuiky MpUBOAST HAa KOHKPETHBIN ()parMeHT TeKCTa JOKYMEHTa, B Hel
YKa3bIBAIOT MOPSAIKOBBIM HOMEDP M CTPAHUIIBI, HA KOTOPHIX MTOMENIEH O0BEKT CCHUIKH.
CBenieHus pa3aesioT 3amsaTol, 3akiirovas B KBajapaTHele ckoOku. Hampumep, [10, c.
81]. Jomyckaercst onpaBJaHHOE COKpaIleHUE IUTaThl. B 1TaHHOM cllyyae mpomnylieH-
HBIE CJI0BA 3aMEHSIOTCS MHOTOTOYHEM.

5.3 Odopmienne mawcerpanmii (FOCT 2.105-95)
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Ha Bce PUCYHKH B TCKCTC JOJIKHbI OBITH JaHbl CCBIJIKH. PI/ICYHKI/I JOJIKHBI pac-
nojaratbCia HEMOCPCACTBCHHO IIOCJIC TCKCTA, B KOTOPOM OHHM YIIOMHUHAIOTCS BIICP-
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PucyHok 2 — MexaHnuecKkue XapakTepUCTUKH JIEKTPOABUTA-

TEITS
Bbl€, WJIM Ha CIEAYIOIEl cTpaHule. PUCYHKM HyMepyroTcs apaOCKuMHU IUppamu,
IIPY 3TOM HyMEpAaLMs CKBO3HAsA, HO JIOITyCKAaeTCs HyMEpPOBaTh U B Mpeeax paszelia
(rmaBel). B mocnenneM ciyyae, HOMEp PUCYHKa COCTOMT M3 HOMEpa pasieia U I1o-
PAAKOBOTO HOMEPA WIUTFOCTPALIMH, pa3/IeICHHBIX TOUKoW (Hanpumep: Pucynok 1.1).

[lognucp K pUCYHKY pacnojlaraeTcs MoJ HHUM IocepeauHe cTpokd. CioBo
«PucyHok» nuirercs moJIHOCThIO. B 3TOM cilydae moAnuch JOMKHA BBINISAETh TaK:
PucyHok 2 — MexaHnueckue XapakTepUCTUKHU IEKTPOABUTATENS

Touka B KOHIIE HA3BaHUs HE CTABUTCS.

[Ipm ccpuikax Ha WILTFOCTpAUUU CIENYET MUCATh «... B COOTBETCTBUU C PUC. 2»
IIPY CKBO3HOM HyMEpPALMH U «... B COOTBETCTBUM C pUC. 1.2» pu Hymepauuu B npe-
Jienax paszena.

He3aBucuMo OT TOro, kakas NpeACTaBI€HA WJUIFOCTPALMS - B BUJAE CXEMBI,
rpaduka, nUarpaMMbl - MOANKUCH Bcerja noikHa ObiTh «Pucynok». [loanucu tuma
«Cxema 1.2», «/Ilnarp. 1.5» He qomyckaroTCsl.

Cxewmsl, rpadvKu, TuarpaMmbl (€CIM OHU HE BHECEHBI B MPUIIOKEHHUS) JOJIKHBI
pa3MelaTbes cpa3y Mociie CChbUIKM Ha HUX B TEKCTE KypcoBOM paboThl. Jlomyckaercs
pa3MelIeHrne WLTIOCTPALMI Yepe3 ONPENEIICHHBIM MPOMEKYTOK TEKCTa B TOM CIIyYae,
€CJIM pa3MEIICHNUE WIUTIOCTPALMM HEMOCPEICTBEHHO MOCIIE CChUIKMA HA HEE IPUBENET
K pa3pbIBY U MEPEHOCY €€ Ha CIEAYIOLIYIO CTPAHHUILY.

Ecnu B TekcTe AJOKyMEHTa MMEETCS WILIIOCTPALMsI, HA KOTOPOM M300paskeHbI
COCTaBHbBIC YACTH U3JEJIHSI, TO HA 3TON WILIIOCTPALIUU JOJIKHBI ObITh YKa3aHbl HOMEpa
IIO3UILIMHM ITUX COCTABHBIX YAaCTEU B IIPEAEIax JaHHOW MIUIIOCTPALIMM, KOTOPBIE pac-
IIOJIATat0T B BO3PACTAIOLIEM NOPSIAKE, 3a UCKIIOYEHUEM ITOBTOPSIOIIMXCS TO3ULINM, a
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JUTSL DIIEKTPUYECKUX 3JIEMEHTOB MMO3ULIMOHHBIE 0003HAUEHHS, YCTAHOBJICHHBIE B CX€-
Max JAHHOTO U3ZENHS.

HckntoueHne COCTaBISIOT ANEKTPUUECKUE BJIEMEHTHI, SABJISIOIINECS OpraHaMu
PEryJIupOBKM WM HACTPOWKH, JUIsl KOTOPBIX (KpoMe€ HOMepa MO3UIMHU) JTOTOJIHU-
TEJIbHO YKa3bIBalOT B MOJAPHUCYHOYHOM TEKCTE€ HAa3HAUEHUE KAXKIOU PETYIHPOBKU U
HACTPOWKH, MO3UIIMOHHOE OOO3HAYEHWE U HAJAMKHCH Ha COOTBETCTBYIOIICH IIaHKE
WJIU TIAHEIH.

Jlommyckaetcsi, mpu HEOOXOAMMOCTH, HOMED, MPUCBOSHHBIN COCTaBHOW YacTH
W3JIeNINs Ha WUTIOCTPAIlMU, COXPAHSTh B Mpeeax T0KyMEHTa.

5.4 O6mue npaBuia npeacrasiaenust popmya (I'OCT 2.105-95)

®opmyitbl T0DKHBL OBITE 0QopMIIeHBI B peaktope Gopmyn Equation Editor u
BCTAaBJICHBI B IOKYMEHT KaK OOBEKT.

Bonbuine, nuHHEBIE U TPOMO3AKUE (POPMYJIBbI, KOTOPHIE UMEIOT B COCTaBE 3Ha-
KU CYMMBbI, NPOU3Be/IeHU, TU(PepeHIIpOBaHNs, UHTETPUPOBAHMS, pa3MEIaloT Ha
OTJEJIbHBIX CTPOKaX. DTO KacaeTcs TakKe U BCeX HyMepyeMbIX popmy:n. s skoHO-
MUH MECTa HECKOJIbKO KOPOTKHUX OJHOTHUIHBIX (POpPMYII, OTAENEHHBIX OT TEKCTa,
MO’KHO TOJaTh B OJHOM CTpOKE, a HE OJHY oA oAHow. Hebomnbline u HECI0KHbIE
bopMyIbl, KOTOphIE HE MUMEIOT CaMOCTOATEIBLHOTO 3HAYEHUS, BIUCHIBAIOT BHYTPU
CTPOK TEKCTa.

OOBsicHEeHUE 3HAYCHHI CUMBOJIOB U YHCJIOBBIX KOA(D(PHUIIUMEHTOB HY>KHO TMOJa-
BaTh HEMOCPEACTBEHHO MO (OPMYJIOWA B TOW MOCIENIOBATENBHOCTH, B KOTOPOH OHH
npuBeAeHbl B (opmyse. 3HaUeHUE KaXI0ro CMMBOJA U YHCIOBOTrO KO3 (dulMeHTa
HY’KHO M0JIaBaTh C HOBOM CTPOKU. [IepByto CTpOKY OOBACHEHHSI HAUMHAIOT CO CJIOBA
«rae» 0e3 IBOETOYHS.

VYpaBHeHusa U GOpMyJbl HY>)KHO BBIJIEIATh U3 TEKCTAa CBOOOJHBIMU CTPOKAMHU.
Brlie 1 HiKe Kakaoi GopMyIibl HY’)KHO OCTaBHTh HE MEHBIIIE OJIHON CBOOOIHOM
cTpoku. Eciii ypaBHEHHE HE BMEIAETCA B OJHY CTPOKY, €r0 CIeAyeT IEPEHECTH I0-
CJie 3HaKa paBEHCTBA (=), WK MOCJe 3HAKOB IUTIOC (1), MUHYC (-), YMHOXKEHHE.

HymepoBaTh crnenyer nuiib Te (OpMYyJibl, HA KOTOpbIE €CTh CChUIKa B Clle-
IYIOLIEM TEKCTE.

[TopsinkoBbie HOMEpa MOMEYAlOT apabCKuMu IUdpamMu B KPYTJIbIX CKOOKax
OKOJIO TPaBOro MOJIsI CTpaHMIBI 0e3 Touek OT (Gopmyiibl K ee Homepy. DopMyiibl
JOJKHBI HYMEpOBaThCsl CKBO3HOW HyMmepaluei apadbckumu 1udpamu, KOTOphIE 3a-
MUCBHIBAIOT HA ypoBHE (HhOPMYJIBI ClIpaBa B KpyIJibIX ckoOkax. Jlomyckaercs Hymepa-
uus Gopmyn B mpeaenax paszzaena. B atom ciyyae Homep (HOpMyJibl COCTOUT U3 HO-
Mepa pazjiesia u MopsiIKOBOro HoMepa (hopMyiibl, paszesieHHbIx Toukoi (Hampumep,
4.2). Homep, KOTOpBI HE BMEIIAETCA B CTPOKE ¢ (HOpMYJIOil, mepeHoCIT H1xe Pop-
MyJibl. Homep ¢popMyiibl pu ee epeHeceHnu BMEIaloT Ha YPOBHE MOCHEIHEN CTPO-
ku. Ecnu popmyiia B3siTa B paMKy, TO HOMEDP Takoi (pOpMyJIbl 3aMMCHIBAIOT CHAPYKU
paMKH C TIpaBOil CTOPOHBI HAIIPOTUB OCHOBHOM cTpoKu Gopmyibl. Homep dhopmyisi-
JpoOU MOAAIOT Ha YPOBHE OCHOBHON TOPU30HTAILHOM YEPTOUKH (POPMYJIBI.

Howmep rpynmst hopmyin, pa3MenieHHbIX Ha OTASIBHBIX CTPOKAX U 00bETNHEH-
HBIX (PUTYpHOUN CKOOKOM, MMOMEIIAeTCs CIpaBa OT OCTPHUS MapaHTe3a, KOTOPOE Haxo-
JUTCS B CepeAMHE TpynIbl (JOPMYII U HAMPABIECHO B CTOPOHY HOMeEpa.
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OO1ee nmpaBWIIO MyHKTYallUX B TeKCTe ¢ GopMyliaMu Takoe: popMyiia BXOIUT
B IIPEJIOKEHNE KaK €ro paBHONpaBHBIN 31eMeHT. [loaToMy B KoHIle (opMyrn U B
TEKCTEe TIepe]] HUMH 3HAKH MPEMUHAHUS CTAaBAT B COOTBETCTBUH C MPABHJIAMHU ITyHK-
TyaIluH.

JIBoeTtoune mepen GopMySION CTaBAT JHINL B CIydasx, MPeTyCMOTPEHHBIX
MpaBWJIaMH ITYHKTYAIMH: a) B TEKCTe niepesa hopMynoit obolIaroiiee cioBo; 0) 3To-
ro TpeOyeT MOCTPOCHHUE TEKCTa, KOTOPHIN MPEAIIeCTBYET (popmyie.

3HaKaMy TIPENUHAHUSA MEXKIY (opMyIaMu, KOTOPBIE UIYT OJHA TOJA OJHOU H
HE OTJEJICHBI TEKCTOM, MOTYT OBITh 3amsTasl WJIM TOYKA C 3aIATON HEIOCPEACTBEHHO
3a (hopmyIoit K ee HoOMEDY.

Ipumep: J1ns obecrnieueHuUs HAJIC)KHOTO ITyCKa JIBUTATENS CISAYET Clie-
JIaTh MPOBEPKY 110 YCIOBUIO:

KM, =M, +0,25M,,, (4.2)
rae
M — myCKOBOI MOMEHT 3J1eKTpoasurares, H-m;
U
ku = — — NelCTBUTEIBHOE HanpsDKEHUE OpU MMYCKE, 0.€.,
H
rae

U, — neifcTBUTeNbHOE HAaNpsHKEHHE TIPH Mycke, B;

U, — HOMUHajbHOE HampsbKeHHue cetu, B;

P

M,, = — — MOMEHT TpOraHus pabouero opraHa MOIBEMHOIO MEXAHU3-
(DH

ma, H-m;

rme

-1.
0, — HOMHHAJIbHA:A yIJIOBasi CKOPOCTb 3JICKTpOABUIAaTCIId, C

P. — MoMeHT compoTuBiieHHs pabovero opraHa o JbeMHOW MalTuHbI, BT.
[Tpu cchuike Ha (GOPMYITy B TEKCTE €€ HOMEP CTaBST B KPYTJIBIX CKOOKaX.
Hanpumep: N3 opmynsl (4.2) caenyer...

5.5 Odopmiaenne Tadaun (I7OCT 2.105-95)

Ha Bce Tabmuiibl B TeKCTE AOKHBI OBITH CCHUTKU. Ta0nuia J0mKHA pacioia-
raThCsl HEIMOCPEACTBEHHO TOCIIE TEKCTA, B KOTOPOM OHAa YIOMHHACTCS BIICPBBIC, WA
Ha CIIEAYIOUIEH CTPAHULIE.

Bce Tabmuiel HymepyroTes (HyMepaiusi CKBO3Has, 00 B IIpeesiax pasjierna —
B TIOCJIEJTHEM ClTydae HOMeEp TaOJUIlbl COCTOUT M3 HOMEpa pasziesia U MOPSIKOBOTO
HOMEpA BHYTPH pasjiena, pa3eleHHbIX TOUKoN (nanpumep: Tabnuma 1.2). Tabmuisr
KKJIOTO TPUIIOKEHHsI 0003HAYAIOT OTJEIBHON Hymepalel apabckumu mudpamu C
nobaBiieHreM 0003HaueHMs NpuiioxkeHust (Hanpumep: llpunoxenue 2, Tad. 2).
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Ha3Banue Tabnuipl ciieyeT noMemars Haj Tadauien ciesa, 0e3 ad3aiHoro oTcTymna
B OJIHY CTPOKY C €€ HoMepoM 4epe3 Tupe (Hanpumep: Tabnuua 6 — Pe3ynbrarsl u3-
MEpEHUH U 3aKIIIOUCHHE).

[Ipu nepenoce TabnMIbl Ha CIEAYIOUIYIO CTpPaHUIly Ha3BaHUE MMOMEIIAOT
TOJIBKO HaJl TepBOM YacThio. Haj NpyruMu yacTsMu Takke clieBa MUIIYT CJIOBO
«[Iponomkenne» umn «OKOHYaHWE» W YKA3bIBAIOT HOMEp TaOMIBI (HampuMmep:
[Iponomkenne TabnuLbl 6).

Tabnuipl, 3aHMMarONIME CTPAHUILY U OoJee, OOBIYHO MOMEIIAIOT B MPHIIOXKE-
Hue. Tabauiry ¢ GONBIINM KOJIMYECTBOM CTOJOLIOB JOMYCKAETCs pa3MeIiaTh B allb-
OoMHOI opueHTanuu. B Tabnuie gomyckaeTcsl MpUMEHsATh pazmep mpudra 12, un-
tepsai 1,0.

3aroyioBKU CTOJIOIIOB M CTPOK TAOJMUIIBI CIIEAYET MUCATh C MPOMUCHON OYKBHI B
€IMHCTBEHHOM YHCIIE, a TIOJ[3ar0JIOBKUA CTOJIOIOB — CO CTPOYHOM OYKBBI, €CIH OHHU
COCTaBJISIIOT OJJHO MPEJJIOKEHUE C 3ar0JIOBKOM, WM C IMPOMUCHON OYKBBI, €CIIU OHU
UMEIOT CaMOCTOSITEIbHOE 3HaueHue. B KOHIle 3aroyioBKOB U MOA3arojoBKOB CTOJIO-
LIOB U CTPOK TOYKH HE CTaBSAT.

Pa3nensaTh 3aroloBKM M MOJ3arojIOBKM OOKOBBIX CTOJIOIIOB JHMAaroHaJbHBIMU
JUHUSIMH HE JOMYCKaeTCsl. 3aroJloBKM CTOJIONOB, KaK MPaBUJIO, 3alKUCHIBAIOT Hapal-
JeNIbHO CTPOKaM TaOJIMILIbI, HO NMPU HEOOXOAWMOCTH JOIYCKAaeTCs MX NEepIEeHIUKY-
JSIPHOE PaCIOJIOKEHHUE.

['opu3oHTanbHBIC W BEPTHKAIbHBIC JIMHUW, PAa3TPaHUYMBAIOIINE CTPOKHA Tald-
JIMIIBI, JOMYCKAETCsl HE TIPOBOIUTH, €CJIA UX OTCYTCTBHE HE 3aTPYAHSET MOJIb30BAHHE
tabnuuen. Ho 3aroioBok CTOJOIOB U CTPOK TAOJHUIIBI JOJKHBI OBITH OTAEJICHBI JIH-
HUEU OT OCTaJIbHOM YacTH TaOJIUIIBI.

[Ipu 3auMCTBOBaHMM TaOJUIl U3 KAKOTO-JIHMOO MCTOYHMKA, MOcie Hee 0(hopM-
JSIETCSl CHOCKA HA MCTOYHHMK B COOTBETCTBHH C TPEOOBAaHUSAMHU K O(POPMIIEHHIO CHO-
COK.

Ipumep:
Tabnuia 6 — Texuudeckue JaHHbIC AIEKTpoABUraTeneit cepun 4A
Tun Pu, | lu, N, | €OSQu | Mu | Ki | Pu |Mmin| Bk | Ium m,
kBt | A | o6/mMunH KT *M KT
1 2 3 4 5 6 7 8 9 | 10 11 12
4A90S2 15| 3,0 2835 087 (079 |65]|28]|23|30]| 0,001 13
------------------------------------ -PA3pbIE CMPAHULbL======== mmmmmmmmmmmmmemseoeeeo
[Tpomomxenue TabIUIIBI 6
1 2 3 4 5 6 7 8 9 | 10 11 12
4A90L2 2,2 | 40 2820 087 |1 082 (65]29]|24]34]| 00015 | 15
[Ipumeuanue.

KpaBuuk, A.D. Acuaxponnsie nquratenu cepuu 4A [Tekcrt]: cipaBounuk / A.D.
KpaBuuk, M.M. llInad, B.U. Adbonun, E.A. CoGonesckas. M.: DHeproaroMusaar,
1982. — 504 c.
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5.6. Oopmienue oudauorpadpuueckoro cnucka (1’ OCT 7.1)

Odopmiienue KHUT
c 1 asmopom
1. Ka6aun, H.E. Dnexrpuueckuit mpuBos [Tekct]: yueonuk / H.E. Kabaun. — M.:
OI'bOY BIIO PT'AY — MCXA umenn K.A. Tumupssesa, 2014. — 224 c.
¢ 2-3 agmopamu
1. I'epacenxoB, A.A. ABTOMaTU3UPOBAHHBIN ANEKTPONPUBOA. OCHOBHBIE MOHSTHS,
TEPMHUHOJIOTHS U YCIOBHbBIE 0003HaueHus [ TekcT]: yu. mocobue s By30B / A.A. Ie-
pacenkoB, H.E. Kabauna. — M.: MI'AY, 2009. — 107 c.

2. Enudanos, A.Il. Dnexrponpuson [Tekct]: yueonuk / A. I1. Enudanos, JI. M.
Manaituyk, A. I'. I'ymunckuii. — CII0.: Jlans, 2012. - 400 ¢

¢ 4 u 6onee asmopamu

1.Kombuios, WU.I1. IIpoektrpoBanue nekTpruueckux MaimuH [ TekcT]: yueOHuK

st By30B / WL.I1. Konbinos [u nip.].— 4-e u3za. nepepad. u pom. — M.: FOpaiit, 2012. —
767 c. — (bakanaBp. YrayOiaeHHBIN Kypc).

Odopmiienne y4eOHUKOB M Y4eOHBIX OCOOMH

1. I'epacenkoB, A.A. ABTOMaTHU3UPOBAHHBIA 3JEKTPONPUBOJ. OCHOBHBIE MOHSTHS,
TEPMUHOJIOTHS U yCIIOBHbIE 0003HaueHus [ Tekcr]: yu. mocodue ains By3oB / A.A. I'e-
pacenkoB, H.E. Kabnun. — M.: MI'AY, 2009. — 107 c.

2. Kabaun, H.E. DOnexrpuueckuii npuBo [Tekct]: yueonuk / H.E. Kabgun. — M.:
®I'bOY BIIO PTAY — MCXA umenn K.A. Tumupsizea, 2014. — 224 c.

Odopmirenne y4eOHUKOB U y4eOHBIX MOCOOMI MO/ peaaKkmuet

Komeinos, WN.II. Dnexrpuueckue mammusl [Tekcer]: y4. mocodue / W.I1. Kombios,
C.U. Konbuios; nox pexn. W.I1. Komsinosa. — M.: FOpaiit, 2014. — 180 c.

JIJ1si MHOTOTOMHBIX KHUT
['epacenkoB, A.A. DAEKTpUUECKUE U BJIEKTPOHHBIE anmapaTbl. JJEKTPOHHBIE arma-
patel [Tekcr]: yu. mocodue/A.A. I'epacenxoB, H.E. Kabnuu. B 2-x 1. — 1.2. -M.:
®I'BHY «Pocundopmarporex», 2017. — 160 c.

CJiioBap¥ ¥ SHIUKJIONIE UM
Oxeros, C.1. Tonkosslii cioBaps pycckoro si3eika / C.1. Oxeros, H. 1O. IlIseqona.
— M.: A30ykoBHuK, 2000. — 940 c.

Odopmiaenue crarteii U3 )KYPHAJIOB U MEPUOAUYECKUX COOPHUKOB

Kabaun, H.E. Onpenenenrie mapaMeTpoB YCTPOMCTB 3alUThl ACUHXPOHHBIX JIBUTa-
TeJel OT KOMMYTAIIMOHHBIX NepeHanpspkeHult // Bectauk ®I'OY BITO MI'AY ume-
Hu B.IL.T opsiukunay « Arpounxkenepus», Ne2(41).- M.: MI'AY. -2010 r. — ¢.39-41
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Aucceprauus

Kabaun, H.E. [ToBbillieHHE 3KCIUTyaTallMOHHOW HAJIEAKHOCTU ACUHXPOHHBIX 3JEKTPO-
IBUTATENCH B cenbckoxo3saiicTBeHHOM npom3Bojacte // H.E. Kabmun. — [ucc. ...
KaHJ. TeXH. Hayk. MockBa, 2002. — 240 c.

ABTOpedepar auccepranmuu

Kabnun, H.E. IloBbillieHHE 3KCITyaTallMOHHON HAAEKHOCTH ACUHXPOHHBIX JJICK-
TPOJIBUTATEICH B CEIHCKOXO3SMCTBEHHOM TMPOM3BOACTBE: ABTOped. IWC. KaH]I.
texH. Hayk: 05.20.02 — M.: 2002. — 21c.

Onucanmne HOPMATUBHO-TEXHUIECCKHUX U TEXHHUYCCKHUX TOKYMECHTOB

1. TOCT P 50369-92. DOnexrponpuBoasl. TepMuHbl u onpeneneHus. - ['occtanaapt
Poccun.

2. TOCT P 52776-2007. Mamunbl 35eKTpuueckue Bpamjatonuecsi. HoMuHaabHbIe
JTAHHBIE ¥ XapaKTEPUCTHUKHU.

3. T'OCT 27471-87. MammHbI 3JIeKTpUUICCKUE Bpamaromuecs. TepMUHbBI U onpee-
JICHUSL.

4. TOCT 31606-2012. MamuHsbl 3JIEKTpUYECKUE Bpaujatouiyecs. J(Burarean acuH-
xpoHHbIe MOITHOCTHIO OT 0,12 10 400 kBT BKitounTenpHO. OO1IME TEXHUYECKUE Tpe-
OoBaHwUsI.

5. T'OCT 7217-87. Maiunsl 35IeKTpUYeCKUe Bpamjatonimecs. JBurarenu acCHHXpoH-
Hble. MeTOo bl UCIBITAHUH.

Onucanue opuIMATIBLHBIX U3TAHUN

Koncturyuus Poccuiickonn denepanuun: npuHsITa BCEHAPOAHBIM I'OJIOCOBAaHU-
em 12 gexabps 1993 roga. — M.: Dkemo, 2013. — 63 c.

/lenoHMpOBaHHbIC HAYYHbIEC PA00THI

1. Kpsuios, A.B. I'erepodaznas kpucrammmzaius Opomuna cepedpa / A.B. Kpbuios,
B.B. ba6kun; Penkon. «KypH. npuknagHoit xumumny. — JI., 1982. — 11 c. — [lemn. B
BUHUTU 24.03.82; No 1286-82.
2. Kysnenos, 10.C. M3meHnenue ckopocTu 3ByKa B XOJIOAWIBHBIX paciuiaBax / HO.C.
Ky3neno; Mock. xum.-TexHod. yH-T. — M., 1982. — 10c. — Jlen. 8 BUHUTHU
27.05.82; No 2641.

DJIEKTPOHHBIE Pecypchl

1. Enudano, A.Il. DnextpornpuBoj [DaeKTpoHHBIA pecypc] : yueOnuk / A. I
Enudanos, JI. M. Manaituyk, A. I'. I'ymunckuit. — CII6.: Jlans, 2012. — 400 c. —
Pesxxum JOCTYyTIA: http://e.lanbook.com/books/element.php?pll id=86014
2. 3ammra MEepCOHATBHBIX JTAHHBIX TOJH30BaTENCd W COTPYAHHUKOB OWUOIMOTEKH
[OnexTpoHHbIi pecypc]. — Pexxum gocryma: http://www.nbrkomi.ru. — 3arnasue c
skpaHna. — ([lata oOpammenus: 14.04.2014).
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5.7 Odopmienue rpadpuueckux MaTepuasioB

I'padmueckas yacTh BBITIOJIHIAETCS HA OJTHOM CTOpOHE Oesloi uyepTExHOM Oyma-
ru B cootBercTBUM ¢ TpeboBanusimu ['OCT 2.301-68 dopmara Al (594x841). B
00OCHOBAHHBIX CIIydasiX JJisi OTACJbHBIX JIUCTOB JIOMYCKAETCS NMPUMEHEHHE APYTHUX
dbopmaToB.

TpebGoBanusa k odopmiieHHI0 TpadUuecKod YacTH M3JOKEHbI B CTaHAApTax
ECKJ: TOCT 2.302-68* «Macmraosl»; ['OCT 2.303-68* «JIuaun»; 'OCT 2.304-
81* «Wpudter», FOCT 2.305-68** «300paxkeHus: — BUABI, pa3pe3bl, CEUCHU» U T.
1. OcHoBHAas HaAMUCh Ha yepTekax BoinonHaeTcs mo ['OCT 2.104-68*. Odopmuenus
OCHOBHOW HaJNUCH Tpaduueckor 4yacTu BeIMOJHsAETCS B cootBeTcTBUU ¢ ['OCT P
21.1101-2013 CIIAC.

YepTerku JOMKHBI OBITH O(OPMIIEHBI B MOJHOM COOTBETCTBHH C TOCYAapCT-
BCHHBIMU cTaHAapTamMu: «EIUHOW CHUCTEMBI KOHCTPYKTOPCKOM JOKYMEHTAI[UW
(ECK]l); «Cucremsl mpoekTHOM gokymeHTanuu ais crpoutenserBay (CIIAC (I'OCT
21)) u Apyrux HOPMATUBHBIX JIOKYMEHTOB. Ha KaXXJIoM JHCT€ TOHKUMHU JMHUSMU
OTMEUYaeTCs BHEIIHSS paMKa 1Mo pasMmepy (dopmara JHCTa, MPUYEM BIIOJIb KOPOTKON
CTOPOHBI CJIEBa OCTABJISIETCS IMOJIE€ MUPUHON 25 MM U1l TOAIIMBKY JucTa. B mpaBom
HUKHEM YTIIy PacIioyiaraeTcsi OCHOBHAS MOJANKUCHh YCTAHOBIEHHON (POPMBI, TIPHUIIOXKE-
Hue [

5.8 Odopmiienne npusioxkenuid (FOCT 2.105-95)

Kaxxnoe npunoxenue cieayeT HaunHATh C HOBOW CTPaHUIIBI C YKa3aHUEM Ha-
BepXy nocepenuue crpanuilbl ciosa "[Ipunoxenue" u ero obo3znadenus. lpunoxe-
HUE JIOJDKHO MMETh 3aroJIOBOK, KOTOPBIN 3aIUCHIBAIOT CUMMETPHYHO OTHOCUTEIHHO
TEKCTa C MPONMKUCHONU OYKBbI OTJAEIBHOU CTPOKOM.

[Tpunoxenus 0003HAYAIOT 3arjlaBHBIMU OyKBaMu pycckoro andaBuTa, Ha4yu-
Hasi ¢ A, 3a UcKJitoueHneM Oyks E, 3, i1, 0,4, b, bl, b. JlomyckaeTrcst uCoabp30BaHUE
uisi 0003HaueHus npuiiokeHuit apadckux 1mudp. [ocne cnosa "llpunoxenue" cie-
nyeT OykBa (nau 1udpa), 0003HavaroIas ero Mmocjaea0BaTeIbHOCTb.

[Ipunoxenus, kak nmpaBuiio, oGopMIsIIOT Ha ucTax Gpopmara A4. Jlomyckaer-
cst opopMIISTh TIPHIIOKEeHUS Ha Jiuctax ¢popmara A3, A2, Al mo 'OCT 2.301.

[Ipunoxenus AOMKHBI UMETh OOLIYIO C OCTAJIbHOW YacThlO JOKYMEHTA CKBO3-
HYIO HyMEPAaIHIO CTPaHHUII.

5.9 TpeGoBaHuA K JUHTBUCTHYECKOMY 0OPMIIEHHIO KYPCOBOI padoThl

KypcoBast pabota nomkHa ObITh HamMCaHa JIOTUYECKHU MOCIEAOBATENbHO, JU-
TepaTypHBIM A3bIKOM. [IoBTOpHOE ynoTpeOiaeHrne 0AHOro U TOTO K€ CI0Ba, €CIU ITO
BO3MOXHO, fomyctuMo uepe3 50 — 100 cinoB. He momkHbl ynoTpeOasThCsA Kak U3-
JMILHE TPOCTPAHHBIE U CIIO)KHO IOCTPOCHHBIE MPENJIOKEHUs, TaK M YpEe3MEpPHO
KpaTKue JaKOHUYHbBIC (pa3bl, c1abo MEXITy cOOOM CBA3aHHBIC, TOMYCKAIOIINE ABOM-
HBIE€ TOJIKOBAHUS U T. 1.

[Ipu HamucaHuM KypcoBOW pabOTHI HE PEKOMEHIYETCS BECTH U3JIOKEHUE OT
NEPBOIO JIMLA €IUHCTBEHHOTO YHCIA: «5 HAOIIOAAM», «I CUUTAIO», IO MOEMY MHE-
HUIO» 1 T.1. KoppekTHee ncmoib30BaTh MECTOMMEHUE «MbD». JlomyckatoTcs 000pOoTh
C COXpaHEHHUEM IIEPBOIO JHIA MHOXKECTBEHHOI'O YHCJIA, B KOTOPBIX UCKIHOYAETCSA Me-
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CTOMMEHHE «MbD», TO €CTh (Ppa3bl CTPOSATCS C YNOTPEOJEHUEM CIIOB «HAOIIOAAEM»,
«yCTaHABIIMBAaEM», «uMeeM». MOXKHO HCHOJb30BaTh BBHIPAKEHUS «HA HAII B3TJIAIY,
«T10 HallleMy MHEHUIO», OJIHAKO MPENOYTUTEIbHEE BhIPAXKATh Ty € MBICIb B 0€3-
JUYHOU (hopme, HanpuMmep:

—U3yueHue nedazocuiecKkoeo onvlma cUOemeIbCmayem o mom, Ymo ...,
—HA OCHOBE BLINOJIHEHHO20 AHAIUZA MONCHO YIMBEPIHCOAmb ...,
—npoGedenHble UCCIe008AHUSL NOOMBEPOUTU. ..,

—npeodcmasiaemcs YenecooOpasHbiM OMMemums,

—YCMAHO0BIeHO, YUMo,

—denaemcsi 8v1800 O...;

—credyem no04epKHymy, 8blOeaIUMb;

—MOJICHO COeNamb 8618600 O MOM, YMO,

—HeoOX00UMO PaAcCMompemsp, U3y4ums, OONOJHUNMDb,

—8 pabome paccmampusaromcsl, AHAIUUPYIOMCAL...

HpI/I HaltTMCaHHNN KprOBOﬁ pa6OTBI HGO6XOI[I/IMO IIOJIb30BATLCA A3BIKOM HAYYHO-

'O U3JIOKCHU. 3IICCI) MOI'YT OBITH MCITOJIb30BaHBI Ciacayronuc CJIOBAa U BBIPAKCHUA!

JUISL yKa3aHUs Ha TMOCIEAO0BATEIbHOCTh Pa3BUTHS MBICIM U BPEMEHHYIO

COOTHECEHHOCTh:

— npedicoe 6cezo, cHaAuANA, 8 NEP8YI0 0uepeod;

— 80 — NEpsbIX, 80 — GMOPLIX U M. 0.,

— 3amem, 0anee, 8 3aKi0UeHUe, UMAkK, HAKOHelY,

— 00 cux nop, pamee, 8 npedbLIOYWUX UCCAe00B8AHUSX, 00 HACMOAWE20 8peme-
HU;

— 6 nocieonue 200bl, 0ecamuiemusi,;

JUTSI COTTOCTABJICHUS ¥ TIPOTHBOITOCTABIICHHS:

— 0OHAKO, 8 MO 8peMsl KaK, meM He MeHee, HO, 6Meche C meM,

— Kak..., maxk u...;

— € OOHOU CMOPOHYL..., C OPY20Ll CMOPOHbL, He MOJILKO ..., HO U;

— N0 CpasHeHuro, 8 omauyue, 8 NPOMUEONOJIOHCHOCHb,

JUTSL yKa3aHUs Ha CIIEACTBUE, MPUUYUHHOCTD:

—  maxum obpazom, ciedo8amenbHo, UMax, 8 C653U C IMUM,

— omctooa ciedyem, HOHSAMHO, SICHO,

— Dm0 n0360Jis1em cOelamy 661800, 3aKIOUEHUE;

— ceudemenbcmayem, 20860pum, 0dem 803MONCHOCMb,

— 8 pesyrbmame;

JUTS IOTIOJTHEHUS U YTOUHCHUS

—  NOMUMO 3MO020, KPOMe Moo, MaKdice U, Hapsoy C..., 8 YACMHOCU,

—  2/1a8HbIM 00PA30M, OCODEHHO, UMEHHO,

JUTSI WILTIOCTPAITMU CKa3aHHOTO:

— Hampumep, max;

—  NPOUNTIOCIPUPYEM CKA3AHHOE CNIedYIoOWUM NPUMEPOM, NpUeedem npumep;

— noomeepoicoeHuem 8vlile CKA3aHHO20 ABAEMCS,

JUTSI CCHUTKY Ha TIPEABIAYIINE BEICKa3bIBAaHMS, MHEHUS, UCCIICIOBAHUS U T.1.:

—  OblLI0 YCMAHOBIEHO, PACCMOMPEHO, BbIABIIEHO, NPOAHAIUSUPOBAHO;
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— KAk 2080pUlOCh, OMMEUAI0Ch, NOOYEPKUBATLOCH,

—  AHAN02UYHBLU, NOOOOHDLLL, UOSHMUYHBIL AHAU3, PE3)Ibmam;

— no muenuro X, kak ommeuaem X, coenacro meopuu X;
" ISl BBEJICHUSI HOBOM MH(OpMaIIHu:

— paccmompum caedyrouwjue ciyyau, OONOJIHUMENbHblE NPUMEDDL,

— nepetioem K paccmMompeHuro, aHaiu3y, ONUCaAHuIo;

— ocmanosumcs bonee 0emasibHo Ha...;

—  CnedyiowuUM 80NPOCOM ABNAEMCA...;

— ewe 0OHUM BANCHEUUUM ACNEKMOM U3YUaeMol npooaeMbl ABNAEMCH. ..,
" IS BRIPKCHHMS JIOTHUECKUX CBSI3eH MEXKy YaCTSIMU BBHICKA3bIBAHU:

—  KaK Noxa3aj aHaiu3, KaKk oOviio CKa3aHo evluue,

— HA OCHOBAHUU NOJIYYEHHbIX OAHHbBIX,

— nposedeHHOoe UCCNe008aHue N0380Ji51en COelamsb 8bl800,

—  pe3toMupysi CKa3aHHoe;

— OanvHelwue nepcnekmuebl UCCIe008aHUSL CA3AHDL C....

[TucebmMeHHast pedb TpeOyeT MCIOJIb30BaHUS B TEKCTE OOJIBIIIOr0 YUCiIa pa3Bep-
HYTBIX TIPEIOKECHHUM, BKIIOYAIONIUX MPUJIATOYHBIC MPEII0KCHUS, MPUIACTHBIC H
JieeTpuYacTHbIe 000POTHI. B CBSI3U ¢ ATUM 4YacTo yIoTpeOJISIFOTCS COCTAaBHBIC MOTUH-
HUTEJILHBIE COIO3BI U KIIMIIIE:

— NOCKOIbKY, O11a200aps MOMY 4mo, 8 COOMEEeMCmeul C...,

— 8 643U, 8 pe3yivmame;

—  npu ycrosuu, 4mo, HeCMOmps Hd...,

— Haps0y c..., 6 meyeHue, 8 xooe, o mepe.

HeoOxoaumo ompenenuTh OCHOBHBIC IMOHSATHS 110 TEME HCCIICIOBAaHMSI, YTOOBI
WCITOJIb30BAaHUE X B TEKCTE KYpCOBOW pabOTHI OBLIO OJHO3HAYHBIM. DTO O3HAYACT:
TO WIM WHOE TIOHATHE, KOTOPOE pPAa3HBIMH YUYEHBIMH MOXKET TPaKTOBAThCS IIO-
pa3HOMY, JOJIKHO BO BCEM TEKCTE JAaHHOU pabOThl OT Hayaja 0 KOHIIA UMETh JIUIIh
OJIHO, YETKO OMPEJIETICHHOE aBTOPOM KYypCOBOI pabOThI 3HAUCHUE.

B kypcoBoit paboTe HOKHO OBITH COOIIOJIEHO SAWHCTBO CTHJIS W3JIOKEHHUS,
oOecrieueHa opdorpaduyeckasi, CHHTAKCUYeCKasi U CTHJIMCTUYECKasi TPaMOTHOCTh B
COOTBETCTBHH C HOPMaMHU COBPEMEHHOT'O PYCCKOTO SI3bIKA.

6. Ilopsinok 3aIUTBLI KYPCOBOii padoThI

OTBETCTBEHHOCTh 32 OPTraHU3AIIMIO U MPOBEICHUE 3aIUTHI KYPCOBON PabOTHI
BO3JIaraeTcsi Ha 3aBEAYIONIETO Kadenpoll W PyKOBOIWTENS BBITIOJHEHHUS KYpPCOBOM
paboTthl. 3aBenyromuii kadenpoit GopMUpyeT COCTaB KOMHCCHUHU MO 3aIUTEe KypCo-
BBIX pabOT, yTBEPKACHHBIN MPOTOKOJOM 3acemanus kKadenapel. PykoBoguTenb WH-
dbopMupyeT oOydaromuxcsi 0 JHE W MeCTe MPOBEACHHS 3alUTHl KypCOBBIX PadoT,
oOecrieuynBaeT pabOTy KOMUCCHUU HEOOXOJIMMBIM O0OpYAOBAaHHEM, MPOBEPSIET COOT-
BETCTBUE TE€M MPEACTABICHHBIX KYPCOBBIX paOOT MPUMEPHON TeMaTHKE, TOTOBUT K
3aceJaHNI0 KOMUCCUU K3aMEHAIIMOHHYIO BEIOMOCTh C BKJIIOYEHHEM B HEE TEM Kyp-
COBBIX pa0OT OOydarImMMXCs, AAeT KPATKyr HHGOPMAIMIO O TOPSIKE MPOBEICHUS
3aIUTHI KypCOBBIX paboT, 00001maeT nHpopmaiuo 00 UTorax MPOBEICHUS 3AIUTHI
KypCOBBIX paOOT Ha 3aceaHue Kaeapsl.
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K 3ammre MoryT ObITh IPECTABIEHBI TOJIBKO PAOOTHI, KOTOPBIE MOJIYUUIIH T10-
JOXKUTENbHYI0 peueHsuto. He 3auréHnas pabora nomkHa ObITh AopaboTaHa B COOT-
BETCTBUU C 3aMEUaHUSIMH PYKOBOJUTENS B YCTAHOBJICHHBIE CPOKM U CAAaHA Ha IpO-
BEPKY ITOBTOPHO.

3amuTa KypcoBbIX pabOT MPOBOJUTCS 10 Hayana HK3aMEHALMOHHON CECCHHU.
3amuTa KypcoBoi pabOThI BKIIIOYAET:

- KpaTKoe COOOIIEHHE aBTOPa MPOAOJLKUTENBHOCTEIO 5-7 MUHYT 00 aKTyallb-
HOCTH padoThl, LENIX, OOBEKTE HCCIEAOBAHMS, pe3ybTaTaX U PEKOMEHJAUUAX 10
COBEPILIEHCTBOBAHUIO JICATEIbHOCTH aHAIU3UPYEMOM OpraHU3alldyd B PaMKax TEMbI
UCCJIEJOBAHMSI;

- BOIIPOCHI K aBTOPY pabOTHI U OTBETHI HA HUX;

- OT3bIB PYKOBOJIUTETIS.

3amura KypcoBOil paOOThl MPOU3BOJIUTCSA IyOJIMYHO (B MPUCYTCTBUH 00Y-
YAIOIINUXCS, 3AIUIIAIOIINX pa0OThI B 3TOT JIEHb) YJ€HAM KOMUCCHUU.

Ecnu nipu npoBepke KypcoBOM paOOThl MM 3aIMUTE BBIICHUTCS, YTO 00ydaro-
IIMICS HE SIBISETCA €€ aBTOpOM, TO 3alliuTa npekpamaerca. OOydaromuiics Oyaer
00s13aH HanucaTh KypcoBYIO pabOTy IO Ipyroi Teme.

[Tpu onieHKe KypcoBOil pabOThl yUUTHIBACTCS:

- CTENIEHb CAMOCTOATEIBHOCTH BBIIOJIHEHUS PaOOTHI;

- aKTYaJIbHOCTh M HOBH3HA pabOTHlI;

- CJI0’KHOCTB M TITyOMHA pa3padOTKU TEMBI;

- 3HAHHE COBPEMEHHBIX IIOJX00B Ha UCCIIEAYEMYIO IIPOOIIEMY;

- MCTI0JIb30BaHUE MEPUOINYECKUX U3JITAHUHI IO TEME;

- KauecTBO 0(hOPMIICHHUS;

- YETKOCTb U3JIOKEHUS JOKJIaJa Ha 3aIIUTE;

- IPABUJILHOCTh OTBETOB HA BOIPOCHI.

B cooTBeTcTBUM ¢ YCTaHOBJICHHBIMU MPABHIIAMH KypcoBasi paboTa OIlEeHUBACT-
Csl 10 CJICAYIOLIEH IIKaJe:

- Ha "OTJMYHO" OIleHMBaeTcs paboTa, B KOTOPOH CTyIEHTOM C(hHOpPMYTUpOBa-
HbI COOCTBEHHBIE apTYMEHTHUPOBAHHBIEC BBIBOJIBI IO TEME KypcoBOi paboThl. CTyneHT
BJIAJICET CIEIUATBLHON TEPMUHOJIOTHEH; CTUIIUCTUYECKUE U rpaMMaTHYEeCKue OIu0-
KU OTCYTCTBYIOT. OopMileHHE KypcOBOW pabOThl COOTBETCTBYET MPEIbSIBIIEMbIM
TpeboBanusM. [Ipy Hanmucanuu U 3ammTe KypcoBOM pabOThl CTYAEHTOM MPOJEMOH-
CTPUPOBAH BBICOKHI YPOBEHb Pa3BUTHSA MPO(PECCHOHATBHBIX KOMIETEHIIUH, Teope-
TUYECKUX 3HAHUU M HaJM4YMe MPaKTUYECKUX HaBbIKOB. IIpu 3amure KypcoBoit pabo-
ThI CTYJEHT OTBEYAET Ha BOMPOCHI;

- Ha "Xopomo" oneHuBaeTcs paboTa, B COOTBETCTBUU C YTBEPKJECHHBIM ILjIa-
HOM; pacueTbl, TaOJIMIIbI, BHIIOJIHEHBI C HETOYHOCTAMH. MMmerorcs 3amedyaHust K
oopMIIeHUIO KYpcOBOM paboThl. CTYACHT BIAJEET CIECIHATILHON TEPMHUHOJIOTHUCH.
[Tpu HanucaHuu U 3alIUTE KypCOBOW pabOThI CTYAEHTOM MPOJEMOHCTPUPOBAH Cpel-
HUW YPOBEHb PA3BUTHUSL MPOQPECCUOHATBHBIX KOMIETEHITNH, HATMYNE TEOPETUUECKIX
3HAHWM W JOCTATOYHBIX MPAKTHUUECKUX HABHIKOB. [Ipu 3ammre KypcoBoil pabOThI
CTYZIEHT BJIAaJCET MAaTEPUAIIOM, HO OTBEYAET HE HA BCE ITOCTABIICHHBIE BOIPOCHI.

- Ha "yI0BJIETBOPHUTEIBLHO" OIEHUBAETCs paboTa, B COOTBETCTBUU C YTBEP-
KJICHHBIM TIJIAHOM; pacyeThl, TaOJUIbl BBIMOJHEHBI ¢ omuOkamu. CTyJIEHTOM He
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c/ieJlaHbl COOCTBEHHBIE BBIBOJIBI 110 TEME KypcoBOW paboThl. ['pyObie HemocTaTku B
oopMIIeHUN KypCcOBO#l paboThl; ciaboe BiaJieHHe CHelMalbHOW TEPMUHOJIOTUEH;
CTHWJIMCTUYECKHE U TpaMMaThyeckue omuoku. [1pu 3ammre kypcoBoi paboThl, UCTIbI-
TBIBAJI 3aTPYJHEHHUS IPU OTBETAX HA BOIPOCHI

- Ha "HeY/I0BJIETBOPUTEJIBLHO" OIICHUBACTCS padOTa, BBHIIIOJTHEHHAS HE B COOT-
BETCTBUHU C YTBEPKICHHBIM IJIAHOM, B KOTOPOU HE PACKPBITO COAEpKaHUE BOIPOCA;
JIOTYIIEHBI TPyOble OIMOKH B pacueTax, Tabnunax. CTyJJeHTOM He CJeJIaHbl BBIBOJIbI
o TeMe KypcoBoil paboThl. ['pyObie HenoCTaTKu B OOPMIICHUN KYPCOBOM pabOTHI.
Ha 3ammre KypcoBoi paOOThI CTYJEHT MOKa3aJl MOBEPXHOCTHBIC 3HAHUS MO TEME,
HE IPABUWJIBHO OTBEYAJI HA BOIIPOCHI.

[To uToram 3amuThI 32 KypCcOBYIO paOOTy BBICTABIISIETCS OLIEHKA HA TUTYJIbHBIN
JUCT paboThl, B 9K3aMEHAIMOHHYIO BEJJOMOCTh M 3aUE€THYIO KHUKKY 00YyJaromierocs.

7. YueOHO-MeTOAMYEeCKOEe U MH(OPMAIIHOHHOE 00ecreYeHne KypcoBoii padoThbl
7.1 OcHoOBHas JuTEpPaATypa

1. I'epacenkoB, A.A., I'ynses, E.B., Ka6aun, H.E. DnekTponpuBon cenbcko-
XO03sIMCTBEHHBIX MalIMH. JIUCKpeTHbIE cxeMbl yrpaBieHus [ Tekcr]: yueOHoe nocodue
/ A.A. I'epacenkos, E.B. I'ynses, H.E. Kabaun. — M.: ®I'6OY BIIO MT'AY, 2011. -
108 c.

2. Yepnsbimes, A.FO. DnekTponpruBoA MEPEMEHHOTO TOKa [DIEKTPOHHBIA pe-
cypc]: yueb. mocobue s akagemudeckoro 6akamnaspuata / A.FO. Uepnebimes, FO.H.
HementneB, U.A. YepnpieB.— M.: UzparensctBo Opant, 2019.— 215 c. Pexum
JOCTYyTIA! https://biblio—online.ru/viever/elektroprivod—peremennogo-toka—
438804#page/2.

3. Kabaun, H.E. Dnexrpuueckuii npuBoj [Tekct]: yueOnuk / H.E. Kabaun. —
M.: ®I'bOY BIIO PT'AY — MCXA umenu K.A. Tumupsizena, 2014. — 224 c.

7.2 JlonotHUTEJIbHAS JTUTEPATypa

1. I'epacenkoB, A.A., Kabaun H.E., Cepropaniies, A.B. DnekrpornpuBo: ycT-
poiicTBa 3amuThl ¥ ynpasieHus [ Tekct]: yueoHoe nocooue / A.A. I'epacenkos, H.E.
Ka6aun, A.B. Ceprosaniies. — M.: ®I'bOY BIIO MI'AY, 2011. — 124 c.

2. I'epacenkoB, A.A. ABTOMaTHU3UPOBAHHBIM SJEKTPOINPHUBOJ: YCTPONCTBA
MHUKPOIIPOIIECCOPHOTO YIMPABICHUS, PETyJUPOBAHUS, IJIABHOTO ITyCKa M 3alllUTHI
[Tekct]: yuebHoe mocobue mnsa By3oB / A.A. I'epacenkoB, H.E. Kabgun. — M.:
OI'bOY BIIO MI'AY, 2009. — 68 c.

3. I'epacenkoB, A.A. DIeKTpONpPHUBOJI: COBPEMEHHBIE YCTPONCTBA 3allUTHl U
ynpasienus [ Tekct]: yaebHoe mocodue. Y.1 /A.A. I'epacenkos. — M.: ®I'BOY BIIO
PTAY — MCXA umenu K.A. Tumupsizena, 2014. — 260 c.

4. Enudanos, A.Il. Dnexkrpuueckuii mpuBon [Tekct]: yueOHUK myis BY30B /
A.Il. Enudanos. — Cn6.: «Jlansy, 2010. — 224 c.

1. Onumenko, I'.b. Dnexkrpuuecknii mpuBoy [ Tekct]: yaebnuk s By3oB / I'.b.
Onumenko.— M.: PACXH, 2003. — 320 c.
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8. MeToaunueckoe, mporpaMMHoe odecredeHue KypcoBoH padoThl
8.1 Meroauyeckne yKa3aHUsl 1 MeTOAUYECKHE MATEPHUAJIbI K KYPCOBOM padoTre

1. Kabnun, H.E. PeneilHO-KOHTaKTOpHBIE CXEMBbl YIPABJIEHUS JIEKTPOJBUraTe-
asmu [Tekcr]: yae6H. mocobue / H.E. Kabaun. — M.: MOCX, 2020. — 68 c.

2. KpaBuuk, A.D. Acunxponnsle npuratenu cepud 4A [TekcT]: cipaBoUHUK /
A.3. Kpasunk, M.M. Illnad, B.U. Aponun, E.A. Cobonesckas. M.: DHepro-
atromm3naart, 1982. - 504 c.

8.2 Hepequb MporpaMmMHoOro o0ecrneueHusl u I/IH(l)OpMalll/IOHHI)IX ClipaBOYHbIX
CUCTEM /JIA BbBINMOJTHCHUSA KprOBOﬁ paﬁoTLI

Tabnuna 7 — [lepeyers nporpaMMHOT0 0OeCTieUeHHUSI
HauMeHnoBanune Tun ABTOp T'on
MPOrpamMmbl NMPOrpaMMBbl pa3padoTKu
Microsoft Word Microsoft | Odbopmurensckas Microsoft 2010
Excel PacuyerHas, cocTaBlieHHE TaOIHUL] Microsoft 2010
U TUarpamm
AutoCad Cucrema aBTOMaTH3MPOBAHHOTO Autodesc 2009
npoektupoBanus (CAIIP)
Power Point ITpesenrarus Microsoft 2010

1. http://www.kodges.ru/ (TeKCTbI KHHUT IO 3JIEKTPOTEXHHUECKUM TUCIUILIH-
HaM, B oCHOBHOM, B (hopmate. pdf s GecrmaTHOro mepekaunBaHusi) (OTKPBITHIH
JOCTYTI);

2. http://www.electrolibrary.info/; (onexTpoHHas dy1eKTpOTEXHUYECKAS
O0ubIMOoTEKa) (OTKPBITHIA TOCTYII)

3. http://www.rsl.ru (odunmanbHBI CalT POCCHIICKOW TOCYIapCTBEHHONW OMO-
JIMOTEKH) (OTKPBITBHINA JOCTYI);

4. http://www.cnshb.ru/elbib.shtm (snextponnas 6ubamoreka ITHCXB) (oT-
KPBITBINA JIOCTYII).

Mertonuueckue ykazaHus pa3padoTanu:

Ka6nun H.E., x.T.H., 1O1I€HT

(moxmuch)
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Ipuioxkenue A
IIpumep o¢gopMiIeHUSI TUTYIBHOIO JTUCTA KYPCOBOM PadOThI

MHUHHUCTEPCTBO CEJIBCKOI'O XO3SIMCTBA POCCUICKOM ®EJEPALIUA
OEJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIO/I)KETHOE OBPA30OBATEJIbHOE YUPEX/IEHUE BBICIIEI'O OBPA3OBAHUS

«POCCUMCKHUM TOCYJIAPCTBEHHBIN AT'PAPHBI YHUBEPCUTET —
MCXA nmenun KA. TUMUPSA3EBA»
(®Ir'vOY BO PTAY - MCXA umenn K.A. Tumupsizena)

NHcTuTYyT MEXaHUKH U dHEpreTuku uMeHn B.I1. ['opsukuna
Kadenpa snexTponpuBojia 1 3J1€KTPOTEXHOIOT U

VYyeOHast TUCIMIUIMHA «Y TIPaBICHUE DJICKTPOIIPUBOTAMI)

KYPCOBAS PABOTA
Ha TEMY:

Beimoamn

oOyyJarouuiics ... Kypca...rpymisl

[)5(6]
Hara peructpanuu KP
Ha Kadenpe

JomyteH (a) k 3amure

PykoBoaurens:

yueHas CTeleHsb, yueHoe 3Banue, DO

Yj1eHbl KOMUCCHUU:

yueHas CTeleHb, yueHoe 3Banue, PO TIOJITHCh

yueHas CTeleHb, yueHoe 3Banue, PO TOJIITUCh
y4eHas CTeleHsb, yueHoe 3Banue, 1O MOJIHCh
Onenka

JlaTa 3a1uThI

Mocksa, 20
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IMpunoxenue b

IIpumepuas ¢opma 3aganus

MHUHHUCTEPCTBO CEJIbCKOT'O XO34MCTBA
POCCHUUCKOUN ®EJEPALINNA

Poccuiickuii rocynapcTBeHHbIN arpapHbii yHuBepeuTeT — MCXA
umenu K.A. Tumupsizera

NHcTUTYyT MEXaHUKH U dHEpreTuku uMeHn B.I1. ['opsukuna
Kagenpa snexTponpuBo/ia 1 3J1€KTPOTEXHOIOT Uil

3AJJAHUE
HA KYPCOBYIO PABOTY (KP)

Oobyuaromuiics

Tema KP

I/ICXOIIHBIC JaHHBIC K pa60Te

[lepedens nmoiexamux pa3paboTke B paboTe BOMPOCOB:

HepequL AOIIOJIHUTCJIIbHOI'O MaTCpHaia

JlaTa BeIIauy 3a0aHUS « » 201

PykoBoautens (nmoanvcs, PHO)

3aaHre MPUHSIT K UCIIOTHEHUIO (TIOAMHUCH 00yYaroerocs)

« » 201
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IMpuioxenue B

IIpumepHas popma peleH3UM HA KYPCOBYIO padoTy

PELIEH3USA
Ha KypCOBYIO paboTy 00ydJaromierocs
®denepanbHOTrO roCyJapCTBEHHOTO OI0JIKETHOTO 00pa30BaTEIBLHOTO YUPEKACHUS
BBICITIETO 00pa3oBaHus «POCCUICKHI TOCYyTapCTBEHHBIN arpapHbIi YHUBEPCUTET —
MCXA umenu K. A. TumupsizeBa»

OO6yuaronuiics
Y4eOHast TUCIUTIIINHA
Tema KypcoBoi pabOThI

ITostHOTAa pacKpPHITHS TEMBI:

Odopmiienne:

3aMeuyaHud:

KypcoBas paboTa oTBedaeT npeabsBiIsieMbIM K HEM TpeOOBaHUSIM U

3aCJIy’KNBACT OILICHKM.
(OTJIMYHOM, XOpOILIEeH, YIOBIETBOPHTEILHOM, HE YAOBIETBOPHTEIHHON)
Peniensent
((pamunust, UM, OTYECTBO, Y4.CTEIIEHb, Y4.3BaHHE, TOJKHOCTH, MECTO PabOTHI)
JlaTa: « » 20 r. IToamnuce:
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Ipuioxenue I

IIpumep 3anmo/iHeHUsI OCHOBHOM HAANMKMCH (IITAMIIA) HA YepTekax
185

(L}

(Z) 1 15 20

onMHOCTE| PamMunuA [Mognuce] fara Cragwa | Maer Nicros
[Paspasorun & ® | ® o

PyKOBOAMT.
3apn. mwn. Ba.]
HapM. KGHT. 4 (8}

115 =55

]

B rpadax ocHOBHOW HaAMMCH W JIOMOJHUTENBHBIX I'padax K Hel (Homepa
rpad ykazaHbl B CKOOKax) MPUBOJIAT:

- B rpade 1 - obo3HaueHune mudpa JOKyMEHTa, B TOM 4YHCIe: KOJ Kadeapsl,
HOMEp y4eOHOl rpymnmbl, roJl opopMIIeHHs] TpadUyecKoro TOKyMeHTa, HOMep Ipa-
¢ugeckoro noxkymenrta. Hampumep - mmdp gokymenra — 27-471-15-01, rne, 27 -
kona kadenapel, 471 - HoMepa yueOHo rpynnsl, 15 - rog opopmiieHuss rpapuyecko-
ro qokymenTa, 01- Homep rpaduaeckoro JOKyMEHTa;

- B rpade 2 - HauMEeHOBaHUE PabOTHI;

- B rpade 3 - HauMeHOBaHue pasjesa padoThl;

- B Tpade 4 - HAMMEHOBaHNE U300PAKEHUI, TTOMEIIIEHHBIX HA TaHHOM JIHCTE,
B COOTBETCTBUU C UX HAUMEHOBAHMEM Ha dyepTexe. Ecnu Ha nucTte moMeneHo oJIHO
n300pakeHue, A0MyCKaeTcs ero HAMMEHOBaHHUE IPUBOAUTH TOJIBKO B rpade 4.

HanmMenoBanus cnenudukanuii U gpyrux Tabiaull, a TakKe TEKCTOBBIX yKa3a-
HUW, OTHOCSIIMXCS K M300pakeHusM, B rpade 4 He yKa3bIBalOT (KpOME CIIydaes,
KOr/1a crietr(UKanuy Uik TaOJUIbl BHIITOJHEHBI HA OTIEbHBIX JINCTAX).

- B rpade 5 - ycimoBHOe obOo3HaueHue Bujaa aokymeHtaruu: JII - nna nu-
MJIOMHBIX TTpoekToB, KP - nus kypcoBbix pabot, bP - 6akanaBpckas padora, Ml —
JUTSI MaTUCTEPCKUX AUCCEPTALIU.

- B rpade 6 - MOpAIKOBBIA HOMED JTUCTA TOKYMEHTA. ;

- B rpade 7 - ob11iee KOJIMYECTBO JIUCTOB IOKYMEHTA,

- B Tpade 8 - HaMMEHOBaHNE YUEOHOTO 3aBEJICHUS U €TO MOApa3IeTICHUs, Pa3-
paboTaBuIel JOKYMEHT.

Hpuaoxenue /|
IIpumep 3anonHeHus cnenudukanun 000py10BaAHNS, U31eJIUIl 1 MaTEPHAJIOB
(I'OCT 21.110-2013 CucteMa npoeKTHON TOKYMEHTAIUU JJIsl CTPOUTEIbCTBA
(CITAC). Crenundukanust 000pyA0BaHUS, U3ICIUNA U MATCPUAIIOB)
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dopma 1 — Cneundmkauna obopyLoBaHWA, M3LENWIA M MaTEpUanos

o,
Tun, mapka, Ea.
o Moz HaumeHoBaHie i TeXHUYECKaR ofosHaueHne Keg, Mocrasuyk | uatie-| Kon. Macca Mpuie-
xaparTepucTHka AoiyMeHTa. npoAyKLM pe- 1en. YaHue
ONPOCHOro NMETA HUa Ly
B
E
f=+]
20 20 130 80 358 45 20 20 25 40
=
(s3]
o™
i}
=3
L)
o
a_
@ o
K
50
o
2o
EE OcHoBHaA Haanuck no MICT 21.101
g g
=4
420
Tun, Mapka, Koo oGopydo- Edutiu-|
: ! onu- | Macca
Mosu- | ,, N - ofosHaveHue eaHuA, uzde- | 3asod- ya us-
uus | Ue U mexHuYeckan pUCMUKa doxymenma, nus, Mame- uszomosumens | uepe- :ﬁ'}-so edusuus,| Mpumevarue
ONPOCHO20 NUCMa puana Hug k2
1. Huakosonsmroe oGopydosaque
1.1 LCY1 1466-00-OM.32 DKC wm. 1 255
1.2 Mpeobpasosamens 4acmomsi 4160KPC Toshiba wm. 1 118
1.3 Mocm ynpasnexus Ha 06e KHOMKY MKT-61 BPU10-2 1EK wim. 3 04
2. KabensHeie uadenus
2.1 Kabens cunosod Ha 660 B, kpyankil, ¢ 3anonHeHueM 0AO
Mexdy MedHbiMU Kunamu, & NBX usonayuu u NBX ofio- | BBMHe-LS-066 "3nexmpokatens ”
NovKe, HEPACNPOCMPaHAWEd 20peHue Npu npoknadke | TY 16.K71-310-2001 Konsyy2uHckul
8 NyYKax, ¢ HU3KUM GbIMO- U 2a308bl0enesuem 3a600"
4x1.5 40 133
5%1.5 110 188
2.2 KaGens cunosot Ha 1000 B, kpyansil, ¢ 3aN0nHeHu- QA
eM Mexay MedHsIMU Xunamu, 6 NBX usonauuu u Nex BBrHa-L5-1 "Fnexmpoxabens"
000no4Ke, HepPacnpPoCMpPaHALWEl 20peHue Npu Npo- TY 16.K71-310-2001 Konpsyeunckul
Knadke @ ny4Kax, ¢ HUIKUM dbiMo- U 2a3oeuideneruem 3a000"
4x70 65 3386
Sx70 40 3931
2 3Kabens koumpons4Lil Ha 660 B, kpyansid, ¢ 3anon- 040
HeHUeM Mexdy MeOHLIMU Xunamu, 6 MEX usonauuy u .
MBX obonouxe, Hepacnpocmpanmiowed 2opeHue npu ;;E'B:;H;}Lf?sfﬂ' 2001 Eﬂiﬁﬁm’;ﬁ;ﬂh [
npoxnadke & nyukax, ¢ NOHUKEHHLIM OLIM00Gpaz0sanL- ’ 3380 af
EM Npu 20pesuy
S5x1.5 55 170
CAO
2.4 Kabens cunoeol Ha 660 B, kpyansid, 8 pe3uHosol Kr-0.66 "3nexmpokabens "
: UIONAYUU U pe3urosol obonoyke TY 16.K73.05-93 Konesyeurckut
33800"
= 4x2.5 25 290
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