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BBenenue

OcHoBHast 3ajaya BBICHIETO0 OOpa30BaHUs 3aKiodaeTcss B (POPMUPOBAHUU
TBOPYECKOM  JMYHOCTH  CHEIUAIKNCTa, CIHOCOOHOTO K  CaMOPa3BUTHIO,
caM000pa30BaHNUI0, MHHOBAIIMOHHOHN NESITEIbHOCTH. Perienue 3Toil 3agaum BpsT
JIM BO3MOYKHO TOJILKO ITyTEM Iepejaun 3HaHWK B TOTOBOM BHJIE OT MPETIO1aBaTeIs
K CcTyneHTy. s pemeHus 3Toi 3aaun B yueOHbBIE TUIaHBI BCEX CHEIHATbHOCTEH
BKJIIOUEHA CaMOCTOsATeNbHas paborta, coctamistomas 50% ydeOHOTO BpeMeHHU

CTYJICHTA.

B cBi3u ¢ 3TUM, CTyIEHTYy U3 TMacCCUBHOTO MOTPEOUTENS 3HAHUU
HE0OXO0MMO MPEBPATUTHCS B aKTUBHOI'O UX TBOPILIA, YMEIOIIETO cPOopMyIUPOBATH
npo0iemMy, IpOaHATU3UPOBATh IyTH €€ PELICHUs, HAUTH ONTUMAIbHBIA PE3yJIbTaT
U J0Ka3aTb €ro mnpaBuibHOCTh. IIpoucxopnsmias B Hacrosimiee BpeMs pedopma
BBICIIET0 OO0pa3oBaHUs CBsi3aHA IO CBOEW CYTH C MEPEXOJOM MapagurMbl
oOydeHusi K mapagurme obpasoBaHus. B »ToM miaHe cienyeTr Npu3HaTh, YTO
camMocCToOsITeNIbHAsE paboTa CTYIEHTOB SIBISIETCS HE MPOCTO BaXXHOW Qopmoit
00pa3zoBaTeNbHOrO IMpolecca, a JOJDKHA CTaTh €ro OCHOBOM. DTO MPEaIoyaraet
OPHMEHTALMIO HAa aKTMBHBIE METOJBI OBJIAJICHUS 3HAHUAMH, PAa3BUTHE TBOPYECKUX
CIIOCOOHOCTEM CTYJIEHTOB, MEPEX0] OT MOTOYHOrO K WMHIWBUIYAIU3UPOBAHHOMY

00YUYEHHUIO C YUETOM MOTPEOHOCTEN U BO3MOXKHOCTEH JINUHOCTH.



1. ABTOMaTHKAa NyCKa M BKJIYEHHs] Ha TMNapa/uieJibHYI0 padoTy

CHUHXPOHHBIX T€HEPaTOPOB.

JAuHamMuyeckoe BO3JeiicTBHe M KPUTEPUM HX JONYCTHMOCTH IpPH

BKJIIYCHUU CHHXPOHHBIX MAalllIMH ¢ HOPMAJbHBIM BO36y)KI[eHI/IeM

Ha pucynke 1.1, a — B Moka3aHbl COOTBETCTBEHHO NMPUHIUIHAIbHAS CXEMa,
BEKTOpHAs auarpaMMa W CXeMa 3aMelleHHs I BKIIYEeHHs TypOoreHeparopa
(x"q = x"4) ¢ yrnom 8 = Oua 1pu paBeHcTBe DJIC reHeparopa W HaNpsKEHHUs
cucremsl E. = E;" = Uy = E.

B MOMeHT BKIIIOYCHMS IIeNb TCHEPaTop — CHCTEMa OKa3bIBACTCS IO
HaMpsHKEHUEM

. 63](]1
AU = 2Esin =%, (1.2)

BBI3I>IBaIOHII/IM TOK BKIIOYCHHA, HA4YaJIbHOC 3HA4YCHUC HGpHOI[H‘-IGCKOﬁ

COCTaBJISII-OHIGI\;I KOTOPOI'0 B OTHOCUTCIIbHBIX CANMHHUIIAX

; SBKJ]
2Esin——
"y = ——% 1.2
BKJI x"d+me 1 ( )
Ime x";UXx,, — CBEPXIEPEXOJHOE CONPOTUBICHUE TEHEpATOpa WU

NPUBEJCHHOE K MOIIIHOCTH T€HEePaTopa COMPOTHUBIICHUE CUCTEMBI COOTBETCTBEHHO;
Opxy — DIACKTPUICCKUIN yTOJI BKIFOUCHUSI.

Tok BKIIOYCHHS CO3/JaeT BHE3aIHBIC TOJYKA AaKTHBHOW MOIIHOCTH U
paBHOTO €l (B OTHOCHUTEIIBHBIX EAMHMIIAX) JICKTPOMArHUTHOTO MOMEHTA Ha Bajy
MaIIIHHEI.

W3 BekTopHOW auarpaMMbl pUCyHOK 1.1 O, BHOHO, 4YTO HavajabHas
NIEPUOINYECKast COCTABIISIONIAs TOKA BKIIOUYCHUS ", ; CO3/1aeT BHE3AIHbII HAOpOC
AKTUBHOW MOIIIHOCTH M MOMCHTA Ha BaJly T€HEpaTropa, paBHBIA B OTHOCHUTEIbHBIX
CIIMHUIIAX

) 2E . 6 ) E? .
P=M=EI",,cos—==E— Sin—=cos —= = — Sindy, (1.3)
2 X" q+Xgm 2 2 X" a+Xgm




OTOT 2JIEKTPOMArHUTHbIH MOMEHT M, 3aBUCSIIIMI OT yria BKJIIOYEHUS U
COIPOTHUBIICHUSA CHCTEMBI, ABJISETCS HAYaJbHOM MNPUHYXIECHHOW COCTaBIAIOLICH
CYMMapHOTO MOMEHTA NP BKIOUYEHUHU, TOPMO3SILIEH WIN YCKOPAIOLIECH TeHEPATOP
B 3aBHCHUMOCTH OT 3HaKa yrja BKIrOYeHHs. MexaHudeckuil 3(PeKkT paBHBIX IO
3HAYEHWI0O MOMEHTOB Pa3HOTO 3HAaKa OJMHAKOB, U B JAJbHEWIIIEM 3HAK yTIJjia HE

paccMaTpUBACTCA.
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Pucynoxk 1 — K BkitoueHuto reneparopa ¢ yrioM O. BeikirodyaTenb B MOJ0KEHUN

«OTKIJIFOYCHO» 3aYCPHCH.

Bo3Hukaromue B MOMEHT BKJIIOUYEHHUS allepUuOMYecKue CBOOOJHbBIE TOKH B
(dazax oOMOTKM cTatopa (CBOOOJHBIE TOKM KOHTYpPOB pOTOpA, OKAa3bIBAIOIINE
MEHbIlIEe  BJIMSHHUE JUISI  NPOCTOTHI, HE  YYWUTHIBAIOTCS), paBHbIE U

ITPOTUBOIIOJIOKHBIC II0 3HAKY HAYaJIbHBIM 3HAUYCHUAM ICPUOJUYCCKHX TOKOB,



CO3JAl0T  HEMNOJBMKHOE B  IPOCTPAHCTBE MAarHUTHOE IIOJE€  CTaTopa.
B3auMopeiicTBue ¢ HUM MarHMUTHOTO TMOJS BpallarolIerocs poTopa CO3/aeT
CBOOOJIHYIO COCTABJISIOLIYIO AJEKTPOMArHUTHOTO MOMeHTa McCB, MEHSIOLLYIOCS 110
3aKOHY KOCHMHYCa C 4YacTOTOM TeHepaTopa M 3aTyXalollyl0 M0 Mepe 3aTyXaHUs
cBOOOIHBIX TOKOB. [Ipu HEeydeTe 3TOro 3aTyxaHus U CKOJIbKEHUS, UTPAIOILIETO MPU
OOBIYHBIX HEOOJBIINX 3HAYCHUSX HE3HAYUTEIBHYIO POJb, CBOOOIHBI MOMEHT
OIHUCHIBAETCS BBIPAXKEHUEM:

2E2sindEs 5
M., = ———2-cos (wrt + %) (1.4)

X" q+Xpw
PesynpTupyrommii OTHOCUTENbHBIA MOMEHT Mswr, paBHbI cymme M u Mg,

MOJKET OBITh MPECTABIIEH TOCIIE TPEoOpPa30BaHU BEIPAKEHUEM

2 .
__ E“sinégy,

My, = (1 + cosw,t + tg%sinwrt) (1.5)

X" g+Xgm
Xapaktep MoMeHTOB M, Me U Muw B QyHKIMH .t UIsI TEPBOTO
MOJIyIIEPHOJIa YaCTOThl FeHepaTopa IMOCie BKIIOUEHUS TOKa3aH Ha pHUCYHKe 1.2
(He3HauuTeNnbHOE U3MeHeHue M He yuTeHO).
Cornacho 1.4 wMakcumym Mg HacTynmaeT B MOMEHT BPEMEHH,
COOTBETCTBYIOIIUH Wt = T — Oy, /2. IIpH 3TOM MaKCHMYM OTHOCHUTEIHHOIO

PE3YNBTUPYIONIETO MOMEHTA Mgy, TTOCIIE BKIIFOUEHUS C YTIIOM Oy, PABEH:

2

E . . o
My max = =—— (sm(SBKJI + 2sin T) (1.6)

X" q+Xpw
Yron BKIIFOYCHHA, IIPU KOTOPOM peBYHBTI/IPYIOHII/Iﬁ MOMECHT HMCEET
HauOoJIbIIIEE SHAYCHHUC, OIIPCACIICTCA IMPUPABHUBAHUCM HYIITO HpOI/I?)BO,Z[HOﬁ 110

YTy BBIPAKCHUS:
SBKJI
c0sdy,,, + cos - = 0.

DTO YCIOBUE YIOBICTBOPSETCS MPHU Oy, = +120°, 4T0 cnipaBeauBO IS
TypOorenepaTtopoB. Jlisi SIBHOMOJIIOCHBIX MAIMH aHAJIOTHYHOE YCIOBUE JaeT
Oy = +135°.

JIonyCTUMOCTh BKJIFOYEHHSI C JAaHHBIM YIJIOM IPU JaHHOM CyMMapHOM
CONMPOTUBICHUU X' 4 + Xz,  MPOBEPSETCS  COMOCTABICHHEM  BO3HUKAIOIIMX

3HAQUCHUM TOKa U QJICKTPOMAroHuTHOIr0O MOMCHTA ¢ MAKCHMAJIbHBIMHU 3HAYCHHUAMU
7



Toka [", W 3JIEKTpOMAarHUTHOTO MoMmeHTa M mpu TpexdaszHOM K.3. Ha BBIBOJAX
reHepatopa ¢ DJIC, paBHoM 1,05E.om, ABISIOMIMXCS TPEACTBHBIMU IO TPOYHOCTH
reHeparopa.

Jlommyckaemple BO3JICHCTBHUS JIOHKHBI OBITH C HEKOTOPHIM 3aIllacOM MEHBIIIE
npeAenbHBIX. JIIs YacThIX HOPMalbHBIX BKJIIOUYCHHN NpPUHUMAETCS OOJBIITHN
3amac.

HavanpHOe 3HadYeHWE MEPHOIUYSCKOM COCTABJIAIONICH TOoKa Tpexda3zHOro

K.3. Ha BBIBOJIaX T€HEpaTopa:

_ 1,05E;0n
oy

I" (1.7)

DJIEKTPOMArHUTHBI ~ MOMEHT mnpu K.3. Mg sABisieTcs CBOOOIHBIM
3HAKOMEPEMEHHBIM, OOYCIIOBJICHHBIM alepUOUYECKUMU COCTABISIONIMMU TOKa
K.3., 1 IMeeT MaKCUMYM My max B IEPBOM MOJIyIIEPUOJIC MOCIIC BOSHUKHOBEHUS K.3.,

Korja w.t = mw/2:

(1’05EH0M)2

sinw,t (1.8)
Xd

My = My maxSinwit =

COOTBETCTBEHHO MaKCHUMaJIbHO AO0ITYyCTUMBIC 3HAYCHUS:

MK.max (1l05EH0M)2
Mmax.a = = (1-9)

km x"dkM

Imaxx = 7 (1.10)

rane ky, k; — xoadduiuent 3amaca, OOJIbIIE €IUHMIIBI, 110 MOMEHTY U TOKY
BKJIFOUEHHS] COOTBETCTBEHHO.

[Ipu npunstoM 3HaueHuun k) Bcerga OKa3bIBaeTcs, 4to k; > ky
OTIPEICIISIONTUM SIBIIICTCS BO3ACHCTBHE MOMEHTa. Tak, ecid, Hampumep, Oy, =
120°, E=1,05u ky; = 1, To u3 1.6 u 1.9 nmomy4aercss COOTBETCTBYIOIIEE 3HAUCHUE
CyMMapHOTO COMNPOTHUBJICHUS X 4 + Xgy, = 2,6x"4. Jus T1ex xe ycloBui
BKuroueHus v k; = 1 npupaBamBanue 1.2 ¥ 1.7 gaet x"4; + x,,, = 1,73x",.

CrnemoBarenbHO, IPU CyMMapHOM COTIpOTUBIeHun 2,6x" ; 3HaueHue k; > 1.

W3 Bcero cka3aHHOTO BBITEKACT, YTO MAKCHUMAIBHBIA JOMYCTUMBIN YyTOJM

BKIIFOYEHHS Oy gy, €CTH OMHO3HAYHAS (DYHKLIHUS

Smax.a = f(x"d:x"d + Xpu, Ky )’



I'me x",;, ky - 3amannele nDapaMmerpel, x5 + X — He3aBHUCHUMAas
d M ) d BIII
NepeMEeHHas, OnpeesieMasl U3 CXEMbI 3aMEIICHUS.
TO IIO3BOJIAET HAXOIUTHh 3HAYEHU Il H YUTAaHHBIM
DTO MO3BOJISIET HAXO 3HaY€HUE Opygy , 1O 3apaHEE PacCUUTa

Fpaq)I/IKaM 0e3 BBIYHCIICHUS QJICKTPOMAriuTHBIX MOMCHTOB.

Ta6muna 1 — BapuanTel 1aHHBIX JUIS pacdeTa

Homep x"4, Om Xgu, OM Oy © Ee, o.e.
sapuanma

1 0,15 0,26 120 1,05
2 0,18 0,31 105 1,09
3 0,21 0,36 110 1,13
4 0,24 0,41 112 1,17
5 0,27 0,46 116 1,21
6 0,3 0,51 99 1,25
7 0,33 0,56 106,6 1,29
8 0,36 0,61 106 1,33
9 0,39 0,66 115 1,37
10 0,42 0,71 114 1,41
11 0,45 0,76 104 1,45
12 0,48 0,81 106 1,49
13 0,51 0,86 106,2 1,53
14 0,54 0,91 105,7 1,57
15 0,57 0,96 105,2 1,61
16 0,6 1,01 104,7 1,65
17 0,63 1,06 104,2 1,69
18 0,66 1,11 103,7 1,73
19 0,69 1,16 103,2 1,77

3aganue

Jlist reHepaTopa ¢ MpeAsiaraéMbIMM HapaMeTpaMH YCJIOBHIl BKIIIOUEHHUS
ONPEIEIUTh:
1) DyeKTpOMarHuTHBIA ~ MOMEHT Tpu  K.3. My,  00ycloBIeHHBIH
anepHoOJUYECKUMH COCTABISIOIIMMHU TOKA K.3;

2) Pe3ynpTHpyrOIInii OTHOCUTEIBHBI MOMEHT My




3) HavanmpHoe 3HAYCHHE MTEPHOIUICCKON COCTABIIAIONIEH TOKa TpeX(pa3HOTO
K.3. Ha BBIBOJaX '€HEpaTopa,

4) MakcuManbHbIN TOMYCTUMBIN YTOJ BKIIOUEHHS Oy gy, TEHEPATOPA;

5) ITocTpouTh BEKTOPHYIO JUarpamMmy JUisl Balllero BapHaHTa aHAJIOTHYHO

pUCyHKy 10

10



3amaya 2 ABTOMaTH4YeCKOE peryJiuMpoBaHHe 4YacTOThl BpPallleHUSA H

AKTHUBHOI MOLIHOCTH CHHXPOHHBIX T€HEPATOPOB

Pacyer kOMIayHAMpOBAaHMST  CHHXPOHHOI0  TreHepaTopa  MpH

HOPMAJILHOM pPeKuMe ero padoThl

Teopernyeckasi 4acThb

OO01mmume cBeneHus

KommayHnnupoBaHreM CUHXPOHHOT'O T€HEPATOPA HA3BIBAETCS, KAK U3BECTHO,
JOTIOJTHUTENBHOE €r0 BO30YKJIEHHE 3a CUET TOKa craropa. JlocTuraercs 3To Tem,
YTO BBIOPSMIICHHBI TOK CTaTopa HaJIaraeTca Ha TOK, TE€HEPUPYEMBbI

BO30YAUTEIIEM.

) 4
U2¢ U 1 chmi Ryar

Pucynok 1 — Cxema KoMIayHIUpOBAaHHSI CHHXPOHHOT'O T€HEPATOpa.

11



B pesyinbrare JONOJHUTEIBHBIM TOKOM OT cCTaropa TIeHeparopa
KOMIICHCUPYETCSl 3HAuWTelIbHAash YacTh NAJCHMUS HANpsOKEHUs Ha BBIBOJAX
reHeparopa, 00ycioBIEHHOTO TOKOM CTaTopa.

Ha pucynke | mnpezacraBieHa cxema KOMIAYHJIWPOBAaHUS CHUHXPOHHOIO
reseparopa.

Ha BbIX0/1€ BBIIPSMHUTENS IPOTEKAET TOK KOMITAYHIAMPOBAHUS BO30YKICHHUS
Iz  HeoOxomumass  BeIWYMHA  KOTOPOrOo  OOecrmedymBaeTcs  BBIOOPOM
COOTBETCTBYIOIIMX BEJIUYMH Ko3(ppuuueHnta TpaHchopMalru MTPOMEKYTOUHOTO
tpancopmaropa (IIT) wu comporuBrnenuss Rycr ycCTaHOBOWHOTO peocTara.
ITpoMexyTOUHBII TpaHCPOpPMATOP CIYKUT, KPOME TOTO, AJIS Pa3AeiICHUs Lenen
NEPEMEHHOr0 UM TOCTOSIHHOTO TOKa, @ YCTAaHOBOYHBIM peocTar - A CO3JaHus
HOPMAJTLHBIX YCJIOBHM pabOTHI TeHEpaTOpHBIX TpaHchopmaTtopoB Toka TT.

B skcrutyaTanuu Bo3MokHa paboTa KOMIIayHAUPOBAHHBIX T€HEPATOPOB IpU
OTKJIFOYEHHOM KOpPpEKTOpe HampsbkeHuss wiu 0e3 Hero. [losTomy mpencraBiser
MHTEPEC pacCyYEeT CHUCTEMBI KOMIIAYHIMPOBAHUS MPUMEHHUTEIBHO K 3TUM CIIy4asM
(mpy BKJIIOYEHUU KOPPEKTOpA HANpsDKEHUs] B pacyeT KOMIAyHIWPOBAHUS
BBOJISITCSI COOTBETCTBYIOIIME ITOIIPABKH).

Haubosee nonHblil pacyeT cucTeMbl KOMIIayHAUPOBAHUS MPOU3BOAUTCA [3,
58] ¢ yuerom pekuma X0JIOCTOTO X0/1a, HOPMAIIBHOTO peXruMa paboThl reHepaTopa
U KpaTKOBPEMEHHOIO0  pEXuUMa  KOpPOTKOro  3aMbIKaHusi  ((popcupoBku
B0O30yxzeHus). [Ipu 3ToM pacder mosy4yaeTcsi OUYEHb CIIOKHBIM, TPOMO3JKHUM, YTO
IIPY OPUEHTUPOBOYHBIX PACUETAX €/1BA JIU MOKET OBbITh OIPABIAHO.

B mensx ynpomieHus paccMOTPUM pacdeT CHCTEMbl KOMIAyHJIMPOBAaHUS
OPUMEHUTEIBHO K HOMUHAJIBHOMY pPEXHUMY paboThl reHeparopa. Kpome toro,
HEKOTOpbIE TapaMeTpbl CUCTEMbI KOMIIAYHIUPOBAHUS OYIyT MOJIy4EHbI HECKOJIBKO

YIPOIUIEHHBIM CIIOCOOOM.

Pacuyer cucTeMbl KOMIIAYHAMPOBAHUSA
[Ipu yka3aHHBIX YCIOBHSIX pacyeT CUCTEMbl KOMIAYHAUPOBAHUS CBEIETCS K

OIIPCACICHUIO!:
12



a)  BCJIMYMHBI BBIMPSAMICHHOTO TOKa KOMIIAyHAUPOBAHUS l«x TIPH
HOMUHAJIBHOW HArpy3ke reHepaTopa M IIYHTOBOM peocTaTe BO30OyIuTeNs B
MOJIOKEHUH XOJIOCTOTO X0/1a;

0)  HampspDKeHUs yCTpoWCTBa KOMMayHIUPOBaHUS Uy z;

B)  yucia M MapauielbHO BKIIOYAEMBbIX IJIACTUH Ha (a3zy W uucia N
MOCJIEI0OBATEIbHO BKJIOUYAEMBIX IUIACTUH B OJIHO IJIEYO MOCTA BBIIPSIMUTEINS,
coOpaHHOrO0 10 Tpex(da3zHOH MOCTOBOI CXeMe;

r) CONPOTUBJICHUS UTYHTOBOTO PEOCTATA Iy p,

1)  COINPOTHBIICHMS YCTAaHOBOYHOI'O peocTara Rycr

€) MOIIHOCTU POMEKyTOouHOTO TpaHchopmaTopa IIT u HEKOTOPBIX IPYrux
BEJIMYHH.

Bce »TM  BenmuuumHBI  MOTYT  OBITh  OMpENEIeHbl C  MOMOIIBIO
COOTBETCTBYIOIIUX PACUETHBIX COOTHOUIEHUH, PACCMOTPEHHBIX HUXKE.

Ha ocHoBanuu cxembl BO30yX)IeHUS (PUCYHOK 1) MOXKHO COCTaBUTH
ypaBHEHUS

UB = IB.B (Tm.p + TO.B) + IK.BrO.B

u

IB.B = IO.B - IK.B

rne U, - HanpspkeHwe BO30yIuTENs TP HOMUHAIBLHON Harpys3ke
reHeparopa; I, - TOK B 0OMOTKE BO30YXACHHUS BO3OYIAUTENSI TP HOMUHAIBHOU
Harpy3Ke reHeparopa; 7, , - CONPOTUBIEHUE OOMOTKM BO30YKJI€HUs BO30yAUTENS
B TOps4eM cocTossHuu (mpu t = 60°); 7, , - CONPOTHBIIEHHE IIYHTOBOTO PEOCTATa
IPY HOMUHAJILHOM HANpPsDKEHUH M XOJIOCTOM XO0JI€ TeHepaTopa.

[Toacrasisist B mepBoe U3 HUX 3HAYEHHE TOKA [, ; U3 BTOPOTO, MOJTYyYUM

Ug = (Lo — IK.B)(rLH.p + rO.B) + Iy pTon
OTKyZa Tmocje mpeoOpa3oBaHUs TMOJYYHM  BBIPAKEHUE I TOKa

KOMITayHAUPOBAHUS BO3OYKIEHUS [ ; B BUJIE

I
0.8(rup+7os)-Us
U =~ (1)

Tup
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CormnpoTuBiieHHE UIYHTOBOTO peocTara lyp YCTAHABIMBAETCS TAaKUM, YTOOBI
Ipy XOJOCTOM XOJIe Ha BBIBOJAX T€HEpaTopa YCTaHABIMBAJIOCH HOPMAJIbHOE
HanpsbkeHue. Tak Kak IpU 3TOM TOK KOMIAyHIUPOBAaHMS BO30OYXIECHUS [
(pucyHok 1) orcyTcTByeT, TO TOKU I pyy U I ,pyy PaBHBI MEXIy co00il W,
CJIeI0BaTENIbHO, HAMIPSHKEHNE BO30YKACHUS MPU XOJIOCTOM XOJI€

UB.X.X = IO.B.X.XrO.B + IO.B.X.XrIJ.I.p

U -1 T
OTKyHa ,r, — B.X.X 0.B.X.X'" 0.B
uL.p

IO.B.X.X

501041

Tup = Toax _ To.s (2)

IO.B.X.X

Hanpsokenune Ugz ycTpoiicTBa KOMMOAyHAMPOBAHUS ONPEAETUTCA IO
dbopmyie
Uks = losTos (3)
3uast BenuauHbl Uy ; U [y, MOKHO ONpPEAenuTh HanpsukeHus Uyg U TOK I,
Ha CTOpPOHE IEPEMEHHOTO TOKa YCTPOMCTBA KOMIIAYHAMPOBAHHUS CIEAYIOUIUM
MyTEM.
1. ®aznoe HampsukeHue U,g, mNonaBaeMoe Ha TpeX(pasHyl CHUCTEMY
BBIIIPSIMJICHUS, C YYETOM MaJCHUs HAINPSHKEHHS Ha TBEPABIX BBIPSIMUTEIISIX

OIIPCACIINTCA U3 BbIPAKCHUA

(4)
n

Trac RK = ;Ti - IIOJTHOC OMHUYCCKOC COIIPOTHUBIICHUC TBCPAOI'O BBIIIPAMUTCIIA,

COCTOALICITO M3 N MOOCICAOBATCIBHO COCAWMHCHHBIX IJIACTUH B CTOJIOMKE W T
ImapaICIIbHBIX CTOJIOMKOB B IIcyc, Ipu COIIPOTUBICHUU OI[HOﬁ I1JIaCTHUHBI,

paBHOM 7; (3HaueHHe U onpexensercs 1o karaiory [60]); B, = 2,2 - oTHOLIeHHE

MEXAY CpPEIHUM BBIIPSAMIEHHBIM U IEpeMEHHbIM (3(P(EKTUBHBIM, (a3HbIM)
HaNPsHKEHUSAMU 115 Tpexda3HOM cXeMbl BHITPSIMIICHUSI.
2. Bropuunbsiii TOK [, mnpomexyrouHoro TpaHchopmaropa IIT

OIIPCACIINTCA U3 BbIPpAKCHUA
14



IK.B
I, == (5)

rae f; = 1,2 - OTHOWICHHE MEXAY CPCAHUM BBIIPSIMIICHHBIM W  [EPEMCHHBIM

(3@ pexTUBHBIM) TOKOM AJi TpeX(PazHOH CXEMbl BBITPSIMIICHHUS.
Yucno M - mapauienbHO BKIIIOUYAEMBIX IJIACTUH HA a3y MOXKHO OIpPeNeIUTh
[3, 58] mo dopmyre
m = e (6)

I/:Lon.an

1€ I;op n - JVIMTENBHO TOMYCTUMBIA TOK 4€PE3 OJHY IIACTUHY.

Yucno N - mocneaoBaTeabHO BKIIOYAEMbIX TUIACTUH B OJHO TUIEYO MOCTa
BBINIPSIMUTEISI, COOPAHHOTO TIO TpeX(a3HOW MOCTOBOW CXEME, MOYKHO OIPEICTUTh
[58] mo ¢popmyie

n = ﬁ.IO.BrO.Bossr)I )] (7)

ﬁu [U06p.,a11 - (1;1 7+T

rie Ugsp qn - TMHEHHOE JUTUTENBHO JOTYCTUMOE OOPATHOE HANPSIKEHHUE HA
OfHY TUTaCTHHY. 3HAYCHUS TOKA [yon,, W HanpsokeHus U,g, ., TPUBOISTCS B
Katayorax. Jljisi mpuMeHsieMbIX B cxeme (PUCYHOK 1) BeIIpsIMUTENEH C JUuaMeTpoOM
100 MM ipuHHMalOT [3] clieayronye 3Ha4eHUs Ha OJIHY IJIaCTUHY:

Liongn = 2,5a

U

Uospan = 10B

Ilepuunbie ToK I; u Hanpspkenue Uspg MPOMEKYTOUHOrO TpaHcdopmaropa

[IT (pucynoxk 1)

U
L =hLn, nlUpg = n: (8)
rae Ny, - kodpdumuent Ttpanchopmauuu Tpancpopmartopa IIT,

NpUHUMaeMblii 00b19HO paBHBIM 1,0; 1,5; 2,0 (BO3MOXXHBI M APYryue 3HAYCHUSA).
Onpenenus  Hanpsbkenue Ujg, ClefyeT NPOBEPUTH JIONMYCTHMOCTH TaKOro
HaIpsDKCHHUS Ha 3a)KHMaX BTOPHUYHOM OOMOTKH TpaHC(OPMATOPOB TOKA C TOYKHU
3peHusT HarpeBa CTaJd M MOTPEHIHOCTH B Ko3(pduuueHTe TpaHchopmanuu,
3aBUCSIIUX OT MHIYKIIMU B CTAJIU CEPJCUHHKA.
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[lo panHbiM [58] mpu JOMyCTUMOM HAarpeBe W IpU IMOTPEUIHOCTH B
koadduirenTe Tpanchopmanuu, He mpeBblaoIme 5%, mqomyckaeTcss HHIAYKIUS
Uil anaTensHoro pexxuma By < 10000 ec (ang KpaTKOBPEMEHHOTO pPEKUMA,
HapUMep IPU KOPOTKOM 3aMbIKaHuH, By < 15 000 ec).

3aBUCUMOCTh MEXAY HaNpsOKeHUEM BTOPUYHOM 0OMOTKM TpaHcdopmaTopa

ToKa Uy, = Uyg ¥ MHAYKIKCH B ONPEessieTCsi U3BECTHBIM BHIPAKCHUCM
Urr = Usp = 4,44fBsw,107 88
wit npu f = 50 To gnsa pmrensroro pexuma Upg = 222-Bmsa)210_8

OTKyJa

_ Ugpl078

B, =——-—z¢c 9)

2225w,
IJI€ S - CEUEHHE CTAIM MATHUTOIPOBOIA TPaHC(POPMATOpa TOKA B CM?;
(5 - YUCJIO BUTKOB €r0 BTOPHUYHON OOMOTKHU.

Eciu nonydenHoe no BbIpakeHHio (9) 3HaueHHE WHAYKUUHU MPEBBIIIACT
JOIMyCTUMOE €€ 3Hay€Hue, TO CJIEAYEeT YMEHBUIUTh HANpPsDKEHHE IIyTeM
yBenauueHus: kordduirenTa TpanchopManuu NpoMeKyTOUHOro Tpancpopmaropa
IIT.

Tok Iy;; B YCTaHOBOYHOM CONPOTHBICHHH TIPH HOPMAIbHOM pPEKUME

Harpy3Ku
IyCT = IT.T - 11 (10)

3nech I, - HOMMHAJIbHBIA BTOPUYHBIA TOK F€HEpaTopa, ONpelessieMblil u3

BBIPKECHUS
I
I =—
T.T Ny

rae n., - Kkodpdunuent TpaHchopmalmu TpaHcPopMaropa ToOKa

reHeparopa. BenuuumHa yCTAaHOBOYHOI'O CONPOTHUBJIEHUS OIpEAeNseTcS U3

COOTHOLICHUA

U
RyCT == (11)

ch’I‘
Jlns peryivpoBaHusl MOJHOE COMPOTHUBIICHHE peocTaTa MPUHUMAETCS C

HCKOTOPBIM 3aI1aCoOM.
16



MormurHocTh mpoMexyTounoro Tpanchopmaropa I1T na dazy
=1 Ul(l) (12)
a MOIIHOCTB, MOTpedasieMas OT TpaHC(HOPMATOPOB TOKA, OTPE EIUTCS KaK

IT.T
PT.T = IT.TU1(1) = Uld) (13)

nT.T

Torna MOIODHOCTD, ITOIJ1omacmMas B YCTAaHOBOYHOM COIIPOTHUBJICHHH,

PyCT = PT.T - PI'I.T (14)

WA

PyCT = I}gCTRy'CT

BapuanTs! 3ananus

sapuanm Us, B. Usxx , B. losxx ,a. los ,a o5 ,OM

1 211,5 85 2,35 7,35 14,1
2 240,3 96,57 2,67 8,77 15,1
3 220,5 88,62 2,45 8,05 13,9
4 180,9 72,70 2,01 6,60 11,4
5 215,1 86,45 2,39 7,85 13,6
6 235,1 94,48 2,61 8,58 14,8
7 229,5 92,23 2,55 8,37 14,5
8 208,7 83,87 2,32 7,62 13,1
9 232,4 93,40 2,58 8,48 14,6
10 2125 85,40 2,36 1,75 13,4
11 216,7 87,09 2,41 7,91 13,7
12 196,7 79,05 2,19 7,18 12,4
13 225 90,43 2,50 8,21 14,2
14 214,8 86,33 2,39 7,84 13,5
15 215,1 86,45 2,39 7,85 13,6
16 229,5 92,23 2,55 8,37 14,5
17 208,7 83,87 2,32 7,62 13,1
18 232,4 93,40 2,58 8,48 14,6
19 211,5 85,00 2,35 1,72 13,3
20 238,3 95,77 2,65 8,70 15,0

IIpuMmep pacuyera
HMawno: 1. I'eneparop Px = 25 000 kBT, cosp = 0,8, U =10,5«B: .= 1720 A.
2.  T'eneparopnsrii Tpancopmarop Toka tuma TIIID-10, n., = 2000/5,

HpeI[Ha?;Ha‘-IeHHBIﬁ AJIA CUCTCMbI KOMIIAYHAUPOBAHUA.
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3. Hampsoxenne Bo30yauTensi mpy HOMUHAIBHOW HAarpy3ke T€HepaTopa,
ompenensieMoe 4Yepe3 TOK poTopa TeHeparopa IpU Harpy3ske U uepe3
CONMPOTHUBJIEHUE OOMOTKH poTopa npu temreparype 120°, U, = 211,5 B.

4, Tox B 00MOTKe BO30YXI€HHSI BO3OYAUTENS NP HOMHUHAIBHOM TOKE
HArpy3KH, OIpeAeNseMblii yepe3 HampspkeHue Bo3Oyautens Up 1o Harpy3o4Hon
xapakrepuctuke Bo3oynutens Ug = f (lo.s), los = 7,35 a.

5. ConporuBieHue OOMOTKH BO30YXXKJCHHS BO30YIHUTENsA, B KOTOPYIO
BKJIIOUEHO KOMMAyHIUPOBAaHUE, onpeaeaeHo npu 60° u paBHO o = 14 oM.

6. Hanpsokenne Bo30yauTens TMpH  XOJIOCTOM  XOZE TeHEeparopa,
OTIpEeJIeNIsIEeMOe 4Yepe3 TOK pOoTopa TreHepaTopa IpU XOJOCTOM XOJIe M 4Yepes
conpoTtuByiieHrue 0OMoTku potopa mipu 120°, Uz xx = 85 B.

1. Tox B 00OMOTKEe BO30YXJACHHS BO30OYIUTENS IPU XOJOCTOM XOJeE,
ompenensieMblii  yepe3 HampsbkeHue Bo3Oyaurtens U 1o  Harpy3o4Hou
XapaKTepUCTHKE BO30OyaUTENs, lonxx = 2,4 a.

8. Koaddumument tpancopmainuu mpomMexyToqHOro TpaHchopmaTopa
IIT npenBapuTenbHO NpUHUMAETCS Nur = 1,5.

Tpebdyercsi. Paccuutarh cucteMy KommayHAMpOBaHUsA reHeparopa. [lpu
TOM OMPEACIUTH:

1. Benuunny Toka |z KOMmayHAMpOBaHUS  BO3OYXXICHHS TIpU
HOMHUHAQJIBHOW Harpy3ke TeHeparopa U TMOJIOKEHUU IIyHTOBOTO PEOCTara,
COOTBETCTBYIOIIEM PEKUMY XOJIOCTOTO XOa.

2. OcCHOBHBIE ITApaMETPHl YCTPOUCTBA KOMITAYHIUPOBAHMUS.

Pemenne. ConpoTuBIIEHHE HIYHTOBOI'O PEOCTaTa ONPEAEIUM IO (GopMyiie

(2), T. e.

Tup = 2% g =;—j— 14 = 21,4 Om

IO.B.X.X

Torga Tok KoMnayHIupOBaHUs BO30YKI€HUS 110 BhIpaskeHuto (1)

_ Jop(TuptTos)—Us _ 7,35(21,4+14)-211,5
Turp 21,4

= 2,28a

IK.B

Hamnpsixenue ycrpoiicTBa koMmmnayHaupoBanus mo hopmyie (3)
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U,=1,,m,="73514=1038
Yucio MapajuICJIbHO BKIIIOYACMBIX IINIACTHH CCICHOBOI'O BBIIIPAMUTCIIA Ha

dazy omnpenensieM 1o BeipaxeHuto (6)

I 2,28
m=——=—-—=091

Inonan 2,5

npuHuMaem m = 1.
KonndecTBO mocienoBaTenbHO BKIOYAEMbIX IUIACTUH B OJHO IJIEYO MOCTa

BBITIPSIMUTEIIS oTipeienuM 1o hopmyiie (7)

_ ‘/§'IO.BTO.B —
n= Bu|Uospun— (11742210
B V37,3514 __ 1782 1782 .
- 0,359 - 22(10-199) 176
2,2 [10 - (1,17 + ﬁ2,28)]

npunumMaem N = 10.

[To xaranoxxHbeIM JaHHBIM [60] 115 ceeHOBBIX IUIaCTUH auameTrpoM 100 mm
BHYTPEHHEMY COMPOTUBJICHUIO OJIHOW IUIACTUHBI [irass= 0,3 OM COOTBETCTBYET
MaKCHMAaJIbHO JOIyCTUMBIH BBIIPAMIEHHBIA TOK -Ig ., = 1,7 a. IIpu Toke lo,
MEHBIIIEM JOMYyCTUMOTO, BHYTpPEHHEE CONPOTUB JICHUE TUIACTUHBI

NePECUUTHIBACTCA 110 MPUOTMKEHHOU popmyie

1
T = Tinas [~ (15)

I 2,28
Tak kak B gaHHOM cnydae [y = % === 0,76 a < lypop = 1,7a TO

MCKOMOE CONPOTHUBJICHUE MIACTUHBI TIO0 BhIpakeHHIo (15)

1 =03 |-L =0,3-1,49 = 0,45 om
0,76

ITonHOE OMMUECKOE COIMPOTHUBJICHHUC CCIICHOBOI'O BLIIIPAMUTCIIA B IINICUC

Ro=l 20045245
K Tmt T 10 T T O

®aznoe Hanpsokenue Ujgp, ToOgaBaeMoe Ha  TpeX(asHyrO CHCTEMY

BBITIPSIMUTEIISI, OTipeieauM 1o hopmyie (4)
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_ Ugp+Ixp2R _ 103+2,28-24,5

U, =
2
¢ B, 2,2
103+20,5 _ 123,5
= d = d = 56 B
2,2 2,2

Bropuunsiii Tox I, mpomexxyTounoro Tpanchopmaropa I1T mo BepaskeHUIO

(5)
I, = ’7 = % =19a
[lepBuuHBIC TOK W HampsDKEHHE OTOr0 TpaHcopmaTopa MOIYIUM IO
hopmyie (8)
L=Ln,.,=1915=285a
U
Uip = Zii’ = % = 37,3 B (Ha (da3zy)

[IpoBepsieM MOMYCTUMOCTh HANPSIKEHUS Ha 3aKUMaX BTOPUYHBIX OOMOTOK
TpaHchopMaTopoB Toka Mo Bbipakenuto (9). [lo cnpaBouHbIM naHHBIM [S8] mis
redeparoproro tpanchopmaropa toka tuna TIIIID-10 ¢ n., = 2000/5 ceuenue
cTanu cepaeuyHuka s = 19,1 cM2.

Yucno BUTKOB €ro BTOPUYHOW OOMOTKM YHCIEHHO PaBHO KOX(P(UIIUEHTY

: )
TpancGopMalMU M, = — = @, TaK KaK 3JeChb pOJb IEPBUYHOM OOMOTKU
1

BBITIOJIHAIOT IIKMHBI pacnpenyctpoiictBa (1 Butok). Toraa no Beipaxkenuto (9)

U1(1,108 B 37,3108 37,3108 37,3103

_ _ _ _ — 2200 < 10 000
AT 25w, 222191400 1696105 16,96 re

T. €. YCJIOBHUC JOIIYCTUMOCTHU YAOBJICTBOPACTCH.

Tok B yCTaHOBOYHOM COMPOTHUBJIEHUH M0 BbIpaxeHuto (10)
"] = o — 2,85 =43 285 =145a

5

nT.T

HpH 9TOM YCTAHOBOYHOC COIIPOTHUBJICHUC, OIIPCACIIACMOC 110 COOTHOIIICHHIO

(11),

U, 37,3
=222 = 257 0om
Iyer 1,45

RyCT -

[TomHOE CONPOTHUBIEHNWE YCTAHOBOYHOI'O peocTara NPUHUMAEM pPaBHBIM

28 - 30 om.
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MormHocTh poMexxyTouHOro Tpanchopmaropa IIT Ha a3y u MOIIHOCTB,

noTpediIsieMyl0 OT TEHEpPAaTOPHBIX TpaHCHOPMATOPOB TOKA, OMNPEICIUM T10

dbopmynam (12) u (13) coorBeTcTBeHHO. [Ipn 3TOM MOJTyuyuM

Pir = LUy = 2,85:37,3 = 106 Ba

)51

Ijr 1720
Prx = 2 Usg = 37,3 = 160 pa

Torna MOIIHOCTB, IIorjomaceMasas B YCTAHOBOYHOM COIIPOTHUBJIICHHUH, 110

BhIpakeHU1o (14)

Ber =B —FBir = 160 — 106 = 54 Ba
Wi PyCT = I;CTRyCT = 1,452.25,7 = 54 Ba
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3ansiTHe 3 ABTOMaTH4YeCKOe PpPeryJIMPOBaHUSl HANPSLKEHUST ©

PEAKTHUBHON MOIIHOCTH CHHXPOHHBIX T€HEPATOPOB.

Yupasienue HANIPSIZKEHH eM 7| peaKkTUBHOMI MOIIHOCTHIO

JJIEKTPUYECKOM CTAHIUM € TeHepaTopamMu, cHa0keHHbIMU APB

B ciyuyae napymienus 6anaHca peakTUB HOM MOIIHOCTA Ha BenuuuHy AQ
HanpspKeHUE Ha IIUHAX AJIEKTpUYeckoi cranuuu usmensierca Ha AU . [lpudem npu
AQ > 0 (u3bpiTok TeHepupyemoit momHoctH) — AU > 0 (moBbleHUE
HanpsbkeHus), a mpu AQ < 0 (Hmemocrarok renepupyemoit momuocti) — AU <0 .
[IpencraBisieT WHTEpPEC YCTAHOBJIEHUE KOJIMYECTBEHHBIX COOTHOILIEHUN MEXKIY
sHaueHussMHu AQ u AU,

[IpenmonoxxuM, dYTO HaA MIWHAX OJJICKTPUYCCKOW CTAHIIMM 33 CYET
MOJKIIOYCHUSI HOBBIX TOTpPEOWTENlel BO3HWUK OTPHUIIATEIBHBIA  HebaaHC
peakTuBHONU MOITHOCTU (AQ < 0 ), 4TO BBI3BAJIO CHUXKEHUE HampspkeHus Ha AU .

3a cuer paeiictBus APB reHepaTopoB reHepupyemMas MOIIHOCTh CTaHIUMU

YBCIIMYNBACTCA HA BCIIMYNHY

AUQ
) — I.HOM .
10, U K

HOM ce
3a cuer perynupytouiero 3¢g@exra Harpy3ku cH>KeHue HanpspkeHus Ha JJU

BbI3bIBACT YMCHBIICHHUC HOTpC6JI$ICMOI>i MOHOIHOCTHU Ha BCIIMYUHY

HQH — ﬂl[]JQH.HQ‘U KH.

HoM

C yuetom AQ = AQ + AQ nosmyuum
H []Ql‘ .HOM + H []QH

— HoM K ;
Z[Q (]HO,‘UKC.C []HO.W '
ﬂ(] — HQ[]HO.H ) (31)
QII(LHOM + QH.HO.HKH

cc

Bripaxxenue (3.1) mokas3pIBaeT cieayroliee:
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— 3HaK OTKJIOHEHHUS HAIpPsDKCHUSA Ha IMIMHAX CTAHIMH COOTBETCTBYET 3HAKY
HeballaHca peakTUBHOW MOITHOCTH;

— orkioHeHue HanpsbkeHus U tem Oosblue, yeM OoJblie HebanaHC
peaktuBHOU MotHOCTH [{Q);

— oTkJoHeHue HanpspkeHus JJU tem Oonbiie, yeMm Oosbine Kod)PUIIMEHT
cratu3ma ctanuuu cc K u, cienoBarensHo, yem Oosbie Ko UIMEeHTh cTaTU3Ma
APB renepatopos;

— oTkiioHeHue HanpspkeHus JJU TteM MeHsblie, yem Oouibliie KO3(hQUIIMEHT
peryaupytomero 3¢ dexra Harpy3ku KH;

— OTKJIOHCHHC HAIIPAKCHUA I[U TEM MCHBIIC, YCM MOITHCC I'CHCPATOPLI.

He6ananc peaktuBHOW MomHOCTH AQ MoxkeT ObITh  00YCIOBJIEH
M3MEHEHUEM YCTaBKU M3MepuTenbHOro oprana APB onnoro wnm Heckonbkux CI,
paboTaromux Ha OOIIKE IIUHBI.

Hanpuwmep, npu yBenwueHun ycraBku APB i-ro CI' Ha Benmuuumny J{Usi

MOJIOKUTENbHBIN HeOanmane JIQ cocTaBuT

U0,
) =~ Jizison
e T K

Hou oC
[Ipu oO1eM yucie napamienbHO padOTaIOUMX TEHEPATOPOB N 3TO BHI3OBET,

B COOTBETCTBUHU C (3.1), yBennMueHUE HANIPSKEHHS HA IIMHAX HA BEJIUYUHY

AU QO

1 Mo

U = ?
K”.( £)| HOM + QH.HGUK” ) (3.2)

o

)r HOM = n )a'_:m.u
e 0. ZIQ

Ecnu noaoxuTh, 4To Orvione = Dorion TO U3 (32) IMOJTy4YUM
ﬂ U 3r'£)f'.ar¢?_nr

U = _
K.0 (K] +K,) (3.3)

Cl & T . HOM

oc

23



U3 (3.3) cnenyer, uto eciu Asig MHOroarperaTHONH cTaHuu Qi som << Qr.nom,
To u3MeHeHue ycraBku APB i-ro reneparopa na BenmmunHy AUsi BBI3OBET
OTKJIOHEHHE HarpsikeHus Ha muHax AU << AUs;.

B paccmarpuBaeMoM cilyda€ B OCHOBHOM YBEJIMYUTCS pPEAKTUBHAA

MOITHOCTH 1-To CI' Ha BeIUYMHY

I[Q — (I[(]ﬁ _ﬂ(])Qz‘.Ho,u — ﬂl]B.r’Qf HOM
! U..Ka U...Ke

HOM HOM

(3.4)

PeakTuBHas MOIDHOCTb KaXXJI0ro H3 OCTAJIbHBIX I'CHCPATOPOB CTAHIIHNH,

COOTBCTCTBCHHO, HC3HAYUTCIIbHO YMCHLINACTCA HA BEJIMYHNHY

ﬂl]Q!\ HOAM
HOp. = U, K.

HoM

(3.5)

rae K # .

Takum obpazom, nsmenenue ycraBku APB oxnoro u3z CI' MHOrOarperaTHoit
AJIEKTPUYECKON CTAaHIUM MPUBOAUT K M3MEHEHHIO B OCHOBHOM €T0 PEaKTUBHOMU
MOIIHOCTH. JIJis 3aMeTHOro W3MEHEHHUS HalpsDKeHHWsT Ha IIMHAX CTaHIUU
HEe00X0 MO n3MeHATh ycTaBku APB Heckonbkux wimm Bcex CI.

CrnemyeT Takke UMETh B BHUIY, UTO MPU pabOTe AIEKTPUUECKON CTAHIIUU B
AIIEKTPOIHEPTETUUECKON CUCTEME HaNpsDKEHWE Ha €€ IIMHAX 3aBUCUT B
OTIPEJICTICHHOM CTENEeHH OT peXuMa paldoThl TE€HEPATOPOB JAPYTHX CTaHIUH,
0COOCHHO OJIM3KO PACTHOJIOKEHHBIX K pacCMaTprUBacMoO.

CornacHo (3.4), ecnu HampsbKeHHE Ha [IMHAX CTAHIMU TOJJIEPKUBAETCS
noctossHHEBIM (AU =~ 0 ), To «omacHO» WMETh Malioe 3Ha4yeHue KoddduimeHTa
cratusmMa APB otaenbHOro reneparopa, T.K. NpH MajoM H3MEHEHHHM YCTaBKHU
BO3MOXKHBI JIMOO upe3MepHas Meperpyska, nubo mnoiHas pasrpy3ka CI' mo
pE€aKTUBHOM MOIIHOCTH.

PaccMmoTpenHoe cnipaBeasiuBo u A ciydasi, koraa CI' pabotaioT Ha obO1iue
IIMHBI Yepe3 MOBBIIIaroue TpancopmaTopbl. OTIUYUE COCTOUT JIMIIIL B TOM, YTO

Kc; onpenensiercss Kak OCTaTOYHBIA CTaTU3M OT YaCTUYHOM KOMIIEHCAIIUM ITOTEPU
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HANPsHDKCHUS B COMPOTHBIICHUH TpaHc(opMaTopa 3a CUET NEWCTBHS yCTPOMCTBA
TOKOBOM KOMIIEHCAIIUH.
3apanue
1. YBennuenue reHepUpyeMOld pEaKTUBHOW MOIIIHOCTH;
2. YBenu4eHue HampsHKEHUs TPHU 00IIeM Yucie MapajjielbHO padoTaronux
reHepaTopOB;
3. M3MmeHeHne peakTHUBHOM MOIIHOCTH  KaXJ0ro M3  paboTaromux
reHEepPaTOpPOB CTAHIIUU.

Tabnuna 3.1 — JlanHble A pacuera 1o BapuaHnTam

Ne dQmn, du, % Kcc Ku dQn.HOM | n TeHep
BapuaHTa | mvar , %

1 13,5 50 -3 1,5 1,3 1,5
2 20 30 -5 1,2 1,1 1,8
3 6,3 20 -2,5 1,4 1,15 2

4 15 15 -1,5 1,3 1,26 1,3
5 13,5 45 -4 1,35 1,4 2,7
6 20 17 -3 1,5 1,3 1,2
7 6,3 65 -2,5 1,2 1,1 3,1
8 15 35 -3,5 1,4 1,15 2,3
9 13,5 50 -3 1,5 1,3 1,5
10 20 30 -5 1,2 1,1 1,8
11 6,3 20 -2,5 1,4 1,15 2

12 15 15 -1,5 1,3 1,26 1,3
13 13,5 45 -4 1,35 1,4 2,7
14 20 17 -3 15 1,3 1,2
15 6,3 65 -2,5 1,2 1,1 3,1
16 15 35 -3,5 1,4 1,15 2,3
17 13,5 50 -3 1,5 1,3 1,5
18 20 30 -5 1,2 1,1 1,8
19 6,3 20 -2,5 1,4 1,15 2

20 15 15 -1,5 1,3 1,26 1,3
21 13,5 45 -4 1,35 1,4 2,7
22 20 17 -3 1,5 1,3 1,2
23 6,3 65 -2,5 1,2 1,1 3,1
24 15 35 -3,5 1,4 1,15 2,3
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3ansitue 4. ABTOMAaTHYECKOe PpPeryJMpoOBaHUHE HANPSKEHUA H

PEeAKTUBHOI MOIIIHOCTH B JIEKTPHYECKUX CETHX.
MopeaupoBanmue ycrpoiicts peryjauposanusi Krp (PIIH, IIBB, BAT)

Perynupyroniye yctpoiicTBa MOTyT ycTaHaBIMBaThCs Ha ctopoHsl BH n CH,
a Tak xxe B HedTpanb AT. B TIK Rastr npu monenmpoBanuu TpexoOMOTOYHBIX U
aBTOTPaHC(OPMATOPOB MOKHO YCTAaHOBUTH TPH YCTPOICTBA pPEryJIUPOBAHMS:
PITH, IIbB, BAT. Ha camoM pgene 3TO BCEro JMIIb CCBUIKM Ha YCTPOMCTBA,
onucaHHble B Tabnuie «AHnands». Jns kaxmaoro ycrpoiictBa B mose «Mectoy
HE0OXO0AMMO BbIOpAaTh MECTO YCTAHOBKU — OT HErO 3aBUCHT, [0 KakuM (hopmyJsiam
OyneT paccuuThIBaThCA KOIPHUIIU-EHT TpaHCPOPMALIUU U TOMYyCTUMBIE TOKH 00-
MoToK. O6bIuHO cuntaercs, 4yto PITH ycranaBnuBaercs Ha oomoTke CH, I1bB —
Ha oomotrke BH, u B/IT — B Helitpanis AT. Torna, nanpu-mep, mist PITH Oyner
PEryIUPOBATHCS YUCIIO BUTKOB OOMOTKH CPEAHETO HAIMPSKEHUSI U COOTBETCTBEHHO
MEHSTBHCS.

Usxtn-AU
Keppe) = ————
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Pucynok 1 — Cxema BO3MOXKHBIX MECT PACIIOJIOKEHHUS YCTPONCTBA
pEryJINpOBaHUS HANIPSKEHUS

B 6a3ze mannwpix anmand cnemyer yuectb, uto jisi PIIH perynupyemoit
ctopoHoit Oynmer cropona CH, a nHeperymupyemoit — ctopona BH (ana IIbB
HaoOopoT). Ktp(BH) ocranercs npexuaum (UHUB/), Tak kak COOTHOIIICHHE BUTKOB
MEXIYy BBICOKOW M HU3KOWM OOMOTKaMHM HE W3MEHUTCS. AHAJOTUYHBIM 00pazoM
MOXXHO COCTaBHTH (DOPMYJIBI JUIsl OCTAaBIIMXCS BapUAHTOB PACIIOJNIOXKEHUS
ycTpoicTB. Bee popMyiibl cBeieHbl B TAOIUILY.

Baxno! B Bepcusix RastrWin no 1.4 tun yctpoiicTBa onpeaessiyi MecTo €ro
ycranoBku, (IIbB — BH, PITH — CH, BJIT — Heiitpans), Teneps OCHOBHBIM JIJIS
pacuera KT sBisieTcs MECTO yCTaHOBKHM yCTpoicTBa, ero HaszBanue (I1bB, PIIH,
BJIT) — ne Bausier Ha pacuer. To ecTh 0OJMHAKOBO omnucaHHble ycTpoiicTBa [IbB u
PIIH npu ycTaHOBKE Ha OJHY M Ty € CTOPOHY B pacyere OyIyT YUTEHbI
OJIMHAKOBO.

Ta6muma 1 — @opmyiel pacueta K03 PUIIMEHTOB TpaHCchopMaIun

KTp('BC) KTIJCBH)
Ucxtn-AU U
CH =" = s
Uy Ug
U U
BH I S "
Us +n-AU Us +n- AU
He' Uc+n-AU Uy
enTpans e _—
P Us £n-AU Us £n-AU

MoenupoBaHre HECKOJIBKUX YCTPOUCTB PETYIMPOBAHUS

bonee cnoxwnas cutyaius BO3HUKAeT, Korja HEOOXOJMMO pacCUUTaTh
B3aMMOCBSI3HBIA KO PUIIMEHT TpaHcPopMalMd OT HECKOIbKUX YCTPOMCTB
pETyIMpOBaHUs, HAPUMEP, B CUTYyaIlMH, KOTJa Ha TPaHCPOPMATOpP YCTAHOBJICHBI
ycrpoiictBa PIIH na cropone CH u BT B Heittpasiu. B stoM ciyuae
MPUMEHSETCS CICYIOUIUN MPUEM:
K _ Uc + dUppy
Tp(BOPIH = — ,—

B
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rae dU — Hekas paccurMTaHHasi BojabToa00aBKa (kB);

Uc + dUgpr

K. ¢ =
Tp(BC)BAT Up + Uy
Heobxomumo nipencraButh Krpioypnn B Buae (Uctx)(Ustx)

UC + dUpHH UC + X
KTp(BC)PHH = Up = Us + x;

(Uc + dUpHH)(UB + .)C) = (Uc + X) UB;
UCUB + UC X+ dUpHHUB + dUpl‘IH X = UCUB + XUB;
x(Ug = Uc — dUppy) = UpdUpgy;

U dUpms
Ug — Uc — dUpgy

X =

Torna utoroBsiit k03P GUITUEHT TPaHCHOPMALIUU:

Uc + dUB;LT + x

K'ome) =
EO T U + dUpyy + x
Un
K’ =
B T U+ dU,,,

AHQJIOTUYHO I yCTPOWCTBA, YCTAaHOBJIEHHOIrO Ha cropoe BH, Hanmpumep
I1bB:

UCdUHGB
Ug—Uc+ dUggs

X =—

3aBHCHMOCTB JONMYCTUMBIX TOKOB OT MOJIO:KEHUI aHuandg

[Tpu pabore TpaHchOpMaTOPOB CIEAYET YIUTHIBATH, YTO TOKH OOMOTOK HE
JOJDKHBI TIPEBBINIATh UX MAaKCHUMAaJIbHO JIOIYCTUMBIC 3HAYCHHUSI, KOTOPHIE B CBOIO
ouepelb 3aBUCAT OT TIOJIOKEHUS aHmand YCTPOMCTB  peryJupoBaHUS,
YCTaHOBJICHHBIX Ha TpaHcpopMmaTop. B macmopre ycTpoiicTBa TOKHBI OBITH
yKa3aHbl HOMUHAJIBHBIE TOKH OOMOTOK TpaHchopmaropa. Mcmons3ys 3T TaHHbBIC
COBMECTHO C TIOJyYeHHBIM Tociie m3MeHeHus aHuandel KTp MoXHO paccuuTaTh
JOTTYCTUMBIE TOKA OOMOTOK. PaccMOTpHM pacueT TOMyCTHMBIX TOKOB Ha TIPUMEPE
aBTOTpanchopmaropa.

ITpumep: Tun aBroTpanchopmaropa ATAIITH-125000/230/121/10.5.
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HomunansHbIM TOK 00MOTOK TpaHchopmaTopa, A:

Ha cropone BH, IBHoM 314
Ha cropone CH, Icnom 596

HOM HOM
B U g

Tp_HOM UHDM - IHOM
B C

121 314
Kip now = 555 = o = 0.526

Ha cropone CH ycranosneno ycrpoiictso PITH 121+6x2% xB.

[Ipu m3menennn annandsl PITH mensiercs uncno ButkoB oomotku CH, a
CIICOBATEIbHO, U €€ HOMHHAJIBHBIA TOK, PACCUYUTATh KOTOPBIA MOXKHO IIO
dbopmyre:

[é‘HOM — I];IOM/Kip’
rae K'rp — HOBBIN koo duuuenT Tpancdopmarmu. Jnsg qannoro tuna PITH
K"\p pacCUNTBIBAETCS CIIEMYIOMMM 0OPa3OM:
Ui £ n*0.02 = U™

HOM
U

KT'p =

’

7€ N — HOMEP aHUAN(BhlI.

VYcnoBHO mpuHUMAasi OTpUIATENIbHOE HampaBieHue aHnand (mepBoi
annande COOTBETCTBYeT MHUHUManbHbIi K'rp), MoxHO paccumrath Ko m [
JlommycTuMBIN TOK 00IIeil 0OOMOTKM CUMTAETCsl KaK Pa3HOCTh HOMHHAJIBHBIX TOKOB
ctopon CH u BH. B Tabmumax npuBenensl pe3yibTaThl pacuera B RastrWin3 u

JIaHHbIE U3 ciipaBouHuMKa 1o PITH.

Rastrwin3 CripaBOYHHUK
AT/ITH-125000/230/121/10.5 kB ATJILTH-125000/230/121/10.5 xB
PITH, 121+6x2% kB (1974) PITH, 121+6x2% kB (1974)
Us=230 kB, Is=314 A Us=230 kB, Is=314 A

nonox. | Uc, kB Ic, A Io,A Kt nonoxk. | Uc, kB Ic, A Kt
aHmand aHmand
1 106,5 678,2 364,2 0,46296 |1 106.5 626 0.463
2 108,9 663,2 349,2 0,47348 |2 108.9 626 0.473
3 111,3 648,8 334,8 0,48400 |3 111.3 626 0.484
4 113,7 635,0 321,0 0,49452 |4 113.7 626 0.494
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5 116,2 621,7 307,7 0,50504 |5 116.2 621 0.505
6 118,6 609,0 295,0 0,51557 |6 118.6 609 0.516
7-9 121,0 596,9 282,9 0,52609 | 7-9 121.0 596 0.526
10 123,4 585,2 271,2 0,53661 | 10 123.4 585 0.537
11 125,8 573,9 259,9 0,54713 |11 125.8 574 0.547
12 128,3 563,1 249,1 0,55765 |12 128.3 563 0.558
13 130,7 552,6 238,6 0,56817 |13 130.7 553 0.568
14 133,1 542,6 228,6 0,57870 |14 133.1 542 0.579
15 135,5 532,9 218,9 0,58922 |15 1355 533 0.589

daiitn %Mowu gokymeHTbI%\RastrWin3\test-rastr\TpaHcdopmaTtopbi\ ATALTH 125000 _PIMH

B oGnactu, Tiie HaOroaeTCs TUHEHHAs 3aBUCUMOCTD JIOITYCTHMOTO TOKa —
anuandsr 5-15 — pacuer B RastrWin3 coOTBETCTBYET CHpPaBOYHBIM JaHHBIM.
AHanornyHeIM 00pa3om misi Tpancopmaropa c¢ ycrpoiicteom [IbB AT/TI -

120000/220/121/11 xB

Tabnuna 2 — Jlanasie o aBToTpanchopmaTopam

Rastrwin3 CrnipaBoYHUK
ATJTT-120000/220/121/11 kB ATJTI-120000/220/121/11 kB
[1BB, 220+2x2.5% xB (1959) IIBB, 2204+2x2.5% kB (1959)
Uc=121 kB, Ic=574 A Uc=121 kB, Ic=574 A
nonox. | Uc, kB Ic, A Io,A Kt nonoxk. | Uc, kB Ic, A Kt
aHmand aHmandg
1 231,5 300,0 274,0 0,52268 |1 231.0 300 0.523

225,8 307,7 266,3 0,53599 225.5 308 0.537

220,0 315,7 258,3 0,55000 220.0 316 0.550

2
3
214,3 324,2 249,8 0,56476 |4 214.5 324 0.564
208,5 333,1 240,9 0,58034 |5 209.0 332 0.579

gl B WD

daiin %Mowu gokymeHTbI%\RastrWin3\test-rastr\TpaHcdopmaTopb\ATALTH 125000_IEB

[Ipn ycTaHOBKE HECKOJBKMX YCTPOWCTB PETYJIMPOBAHUS JOIYCTHUMbBIE TOKU
OyAyT cuMTaThCS pa3[eNbHO AJS KaXI0H BETBH, TaK KakK (PU3MUECKH yCTpPOMCTBO,

YCTAHOBJICHHOC Ha OHHOﬁ O6MOTKC, HC OKa3bIBACT BJIMAHHUC HA APYTYIO. BepHCMCSI
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k cxeme AT, u3 pucynka BuaHO, yTo mpu u3MeHeHuH anuandsr I1bB uucno
BUTKOB 0OMOoTkM CH He MeHseTrcsi, 3HauuT M JOIYCTHUMBIH TOK OCTaHETCA
HEeM3MEHHbIM. Tak ke u npu u3MeHeHuu anuandsl PIIH nomensercsa Tonbko
yuciao BuTkoB ooOMoTku CH, cienmoBarenpHO, U €€ momyctumbii Tok. [{ns BH
JOIYCTUMBI TOK OCTAHETCSI HEU3MEHHBIM. 3JECh CIEIYET OTMETHUTh, YTO IS
pacyeTra MCHOJIb3YeTCd HE HUTOrOBbIM KTp, MONy4YEeHHBIM OT JeHcTBHUS O0OUX
YCTPOWCTB PETYJIUPOBAHUSA, & PACCUUTHIBACTCS KTp C y4ETOM TOJIBKO BIIUSIOLIETO
HAa JONMYCTUMBIH TOK OOMOTKM YCTpPOMCTBA, 4Yepe3 KOTOpbId 3aTeM

MEPECUUTHIBACTCS JOMYCTUMBIN TOK COOTBETCTBYIOIIEH OOMOTKH.

R

Pucynoxk 1 — CxemMa nosicHs01Iast MPUHATHIE 0003HaYeHUs B (hopmyax

IIpn ycranoske PIIH wmm [IbB B HeWtpanu pnomyctumsble Toxku it BH u
CH paccuuThIBaroTCsl TOXKE pa3lelIbHO, Kak OyATO Ha 3TH CTOPOHBI IOCTABUIIU
YCTPOMCTBA PEryJIUpOBAaHMS C TAKUMH K€ BOJbTOA0O0aBKamMu. J[pyrumu ciioBaMmu,
JUId pacueTa JIOMYCTUMOrOo TOKa H3MeHeHHe IMHbI oOMoTku BH co cropons
HeiTpanu Qu3ndecku aOCOJIIOTHO HAEHTUYHO W3MEHEHHUIO JUIMHBI OOMOTKH CO
ctopoHbsl BH, cOOTBETCTBEHHO, €ciii BOJBTOJ00aBKY OT YCTpOWCTBA B HEUTpain

paccmarpuBaTh Kak co CTOpoHbl BH, TO mo yxe M3BECTHOM METOAMKE MOMXKHO
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paccuntaTth AonycTUMbIi TOK BH. AHanoruuHeii moaxox NPUMEHSIETCS JJIsS
pacuera gonyctumoro Toka CH.
BaxHo: Ycranoska ycrporicrsa B/IT He BauseT Ha nepecyer JOIyCTUMOTO

TOKa. PacyeT MOMyCTHUMBIX TOKOB BBIMIOJHSETCA MO (GopMysaM, MPUBEICHHBIM B

TaluIle.

Tabnuna 3 — @opmylibl pacyeTa A0MYyCTUMbIX TOKOB

Pacuer I1I6B PITH [IbB B wHelrpaim + PIIH
JIOITY CTUMBIX (amamormuno gyms  PITH
TOKOB Heir. + [16B )
- Kt* = e ko= Yo k- o
UB + I?d_PBV UB + Ud_RPN UB + vd_RPN + vd_PBV
1 =1 K
I;,E[Ol'[ — Iél;OI'I ¥ Kt‘ I};ﬂon — Ié[@n * Ki_‘
i = Uc t vd_PBY
— 7
Ig,qor[ — Igun/K—ta:
CH U, +vd_PBV U, + vd_RPN . Ue
Ktr=—¢t " =77 Kt* = —¢ Kt'=— "
; U = U U, + vd_PBV
B B
Ig,uon _ Igon/Kta: I::;'qon _ fgcn/Kt* I;ﬂon — Ié;or: « Kt*
i = Ue T vAPBY + vd RPN
= 7
Ig,uon — Igon/Kt@
Heiirpanb Kt = U, - U, M6B BH + PIMH CH
" U, +wvd_PBV U, +vd_RPN U
Kt'=———
IE’;JIOH _ Iégcn « Kt* I;,qon _ Ié;cn « Kt* U, +vd_PBV
*Aom _ gAom %
Kt — U. +vd_PBV K+ — U. + vd_RPN ly Ie kt
' U, U, Kt — U.+ vd_RPN
Ié.,?lol'l — IQOI‘J:/Kt‘ Jr(43-';;(0],'[ — Igcn/Kt*
Ig,uon _ Igon/Kt-,_:

Ktx— BpemeHHO paccumtanHbli KTp s mepecdera nmomyctumoro toka ; Uc—
HOMMHaJbHOCE HamnpspkeHne oOMoTku CH; UB— HOMUHaIbHOE HalpsDKEHUE

oomoTtku BH; vdPBV— Bonbromo6aBka ot ycrtpoiictBa [IBB B kB; vdRPN—
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BonsTono6aska ot ycrpoiictBa PIIH B kB; IBnon—HomuHanbHbil 10omycTUMBIN

Tok 06moTku BH; ICnon— HomunaneHbi# gomyctumsblii Tok o0Motku CH;

61

IBxnon— PacuerHwiii momyctumsbiii Tok ooMmotkm BH; [ICsmonm— Pacuernsiii

JTOMyCTUMBIN ToK 00MoTKu CH.

3aganue 1

Cmopaenuposath B RastrWin3 ucmnonbs3yio daitiisl

:\Program Files (x86)\RastrWin3\RastrWin3\test-rastr\TpaHchopMaTops,0BwMid TecT.anc no wabnoHy aHuands.anc speMs
s\Program Files (x86)\RastrWin3\RastrWin3\test-rastr’\TpanchopMaTope’,06umi TecT.grf no wabnony rpaduka.grf spema
s\Program Files (x86)\RastrWin3\RastrWin3\test-rastr’\TpanchopMaTope’,06umi TecT.rg? no wabnony pewuM.rg2 BpeMA

\Program Files (x86)\RastrWin3\RastrWin3\test-rastr’\TpanchopmaTope’\,06umi TecT.trn no wabnody TpaHchopMaTops.TIN
'

(s NN RN NN

H pacCUUTaTb I[OHYCTHMBIﬁ TOK IIpHU 3aJaHHOM IIPCIIOAAaBATCIICM OJHOI'O H3

TpaHcHOPMATOPOB U 3HAUCHHUH MOJOKEHUSI aHIIA(Pbl YCTPOUCTBA PEryIUPOBAHUS.

APIIH TpancpopmarTopa

[TpuHIUTT peryIMpOBaHUs HANIPSIKEHUS

[TpuHIIMTT perynMpoBaHUs HAMPSOKCHUS TIOKa3aH Ha pUCyHKe. Perymsarop
uMeeT yctaBky US, OTHOCUTENBHO KOTOPOW 3aJaeTcsi 30HA HEUYBCTBUTEIIBHOCTH
+AU;. CpabaTpiBaHu€ W BO3BpaT Ha TPAHMUIIAX 30HBI HEUYYBCTBUTEIbHOCTH
KOHTponupytoTcst ¢ ructepesrucoM AUn. Ilpu cpabarbiBanuu pene KOHTPOJIS
HAnpsDKCHUST Ha TPAaHMWIE 30HBI HEUYYBCTBUTEIBHOCTH 3aIyCKAaeTCs OTCUET
BBIZICP)KKH BpeMeHU At. OTcyeT MpoaosrKaeTcs A0 UCTCUCHHS BBIACPIKKH, TOCIIEe
4ero BBINOJIHACTCSA TNepekimodenne ortnaiiku (At = T1), nmbo mo Bo3Bpara

HAIpPsHKCHUS B 30HY HEUYBCTBUTEIILHOCTH C yueToM ructepesuca (At < T1).
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Monaens APITH B IIK RUSTab

Cxema APIIH cooTBEeTCTBYET YIPOIICHHON JIOTHKE pabOThl peryisropa
SPCU 1D50 ¢upmbr ABB. He yuuThIBatoTcsl 3J1€MEHTBI PETYJISITOPA, OTBEYAIOIIHE
3a paboTy OJOKHUPOBOK, MapajuIeNIbHYI0 padOTy W MPUHYIAUTEIBHOE CHUKEHUE
HanpspkeHWsl. ONMCaHHBIA —BBIIIE 3aKOH YNOPABJIEHUS pPACUIMPEH 3a CYET
IPUMEHEHUs JOTOJIHUTEIBHOTO 0JI0Ka YCKOPEHHOTO MEPEKIIOYEHHSI C BbIIEPIKKON
T2. Ecnu nocne nepeksiioueHusi OTHAanKK ¢ BbIACPKKON T1 HampsbkeHue 3a Bpems
T2 He BoOWAET B 30HY HEUYBCTBHUTEJIBHOCTH, PETYJATOpP CpabOTaeT MOBTOPHO.
Taxke mnpegycMoTpeHa GyHKIHUS KOMIICHCAIMK TAJCHUS HAMPSKEHUS TpU

M3MEHEHUH Harpy3ku ¢ napamerpamu R u X (komnayHaupoBaHue).
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Hna wmomenmn APIIH B ucxogHblx JaHHBIX B Tabmmie «JluHamuka
(M)\APITH» momkHBI OBITH 33aHBI CIICTYIOIINE TapaMETPhI:

Us — ycTaBka 1o HanpspKeHUI0 OTHOCUTEIIbHO HOMUHAIBLHOIO HANPSIKEHUS
IIMHBI HU3KOTO HANpsiKEeHUs, Yo;

dUs — 30Ha HEeUyBCTBUTEILHOCTH OTHOCUTENIbHO Us, %;

dUh — ructepesuc perynsropa otHocutensHo dUs, %;

T1 — ocHOBHAasI BBIJIEP)KKA BPEMEHH PETYJISITOPA, C;

T2 — BeIIEpKKA BpEMEHH YCKOPEHHOTO TIEPEKITIOUYCHMS, C;

R — akTuBHas COCTaBJISAIONIAS COMPOTUBICHUS KOMIIEHCAIIMU HArpy3ku, OM;

X - PE€aKTHBHAsA COCTABJIAIOIIAA COIIPOTUBJICHHA KOMIICHCAIMKW HAIPY3KH,

Owm.

Tunossie napameTpsl mojaenu APITH:
[Tapametp 3HavyeHue
Us 100.0
dUs 1.05
duh 90.0
T1 10.0
T2 3.0

Tabnauma «/unamuka (MJ)\APIIH» sBisercs pacuiMpeHueM TaOIHIIbI

«Tpanchopmarope\AHIAMI(ED, HCIOIB3YEMON ISl OMHCAHUS PEryJIHMPOBAHUS
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TpaHCHOPMATOPOB TIPU PACUETE YCTAHOBHBIIETOCS PEXUMa W ONTHUMHU3AIUUA TI0
peakTuBHOM MotmHOCcTH. Kpome mnapamerpoB moxenu APIIH B aty Tabmuiy
HeoOXxoauMo BBecTH mapamerpel coOctBeHHo PIIH, a Taxke cBsizate PIIH ¢
TpaHchopMaTopHO BeTBbI0. Onrcanne paboThl C 3TOM TaOIMIIeH MOKHO HAUTH B
nokyMeHTtaruu nosb3oBarens [1IK RastrWin3 B paznene «Pacuer anmandgy.

APIIH nHukak He B3aUMOACHCTBYET CO 3HAYCHHSIMHU KOd(D(PHUIIMESHTOB
tpanchopmanmu. [Ipu nepexmouenun ormaexk APITH Tonpko BbImaeT koMaHIy Ha
YBEJIIMYEHUE WIIM YMEHBIIIEHUE HOMEPA OTHAKKHU.

IIpn HEOOXOAMMOCTH MOKHO 3arpy3uTh CYLIECTBYIOLIMH (ailn aHnang B
MOJeNb JuHAaMUKHU. [l 3Toro moTpeOyeTcss cHavalla pacHIMpUTh I1a0JIOH
«aHnandsl.anc» TMOJSIMU, HeoOXoauMbIMU s MonenupoBanust APIIH. B
MPOTUBHOM CJIy4yae MpH 3arpy3Ke Mo CTaHJAApTHOMY IAOJIOHY CTPYKTypa JaHHBIX
APIIH Oyner wnapymena. [ns pacmmpenus mabioHa YJI0OHO HCMOJb30BATh
MaKpocC «I1labsi0H APIIH», JOCTYIIHBIN B MEHIO
«Pacuets\Boimomaute\Tpanchopmarope».  Ilociae  BBIMOJMHEHHS ~ Makpoca
pekoMeHayeTcs nepe3anyctuth RastWin3, mocie 4ero MokHO MOCIEeI0BaTEIBHO
3arpy’katb MOJENb JUHAMUKH U cymecTByommii ¢daitn  annand. Ilocne
COXpaHEHUs MOJENH JUHAMUKH 10 1Ia0JIOHY <«JIMHAMMKA.ISt» JaHHBIE TI0
aamnandam OyayT B momenu coxpaneHbl B opmare APITH. Ocrtanercs mo6aBuTh
ToNbKO mapameTpsl codctBeHHO APIIH m Momenm OyayTr roTtoBel K paboTe B

pacuerax OMIIII.

3aganmue 2

HeoOxomumo aiis 3aganHoM npenogaBateneM cxeMbl cetu C:\Program Files
(x86)\RastrWin3\RastrWin3\test-rastr\Tpauchopmatopsl\ ATJILITH 125000.rg2. a
tak xe ATIALUTH 125000.anc, ATALTH 125000.grf, paccuuraTs pexum s
3aJJaHHBIN AMANa30HOB OTMAeK TpaHchopmaropa.

3adukcupoBaTh  pe3yibTaThl ~ pacdeTa  JaHHBIMM 1O  y3JaM W

IPOAHANM3UPOBATh YPOBHHU HANPSHKEHUH B y3JIaX TECTOBOM CETH.
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3anAaTHe 5. ABTOMAaTH3HMPOBaHHbIEe YIpaBJieHHe PpPeXUMaAMU PadoThI
3JIeKTPUYECKUX CTAHUIMI U 3JIeKTPO3HEPreTHYeCKUX CHCTEM

Pacuer aBTOMATH4Y€CKOro BKJIIOYEHHSA PE€3€PBHOI0 NMUTAHUA CEKIHNHU
COOCTBEHHOTI'0 pacxoga 3IJECKTPUHIECCKHUX CTAHIUMA qgcpe3d PpceaxkTop. Yuyer

caMmo3amycCka ABHUraTej el u BbIﬁOp YCTaBKH TOKOBO# 3aIUThI LeN¥ NUTAHUS

OO01mue cBeneHus

PasnoBunHocteit cxem ycrpoiictBa ABP pe3epBHOro mnutaHusi ceKuuu
COOCTBEHHOTO pacxo/ia »JJICKTPUUYECKUX CTAHIMI Yepe3 peakTop HU3BECTHO
noBoJbHO MHOTO [3,15]. OmHa M3 BO3MOXHBIX CXEM TpeACTaBlieHa Ha puc. 13.
[Ipy wucue3HOBeHMM HaNpsOKeHUss Ha MmHMHAX b mo mo0bIM  mpu4MHaAM
(moBpexzaeHue, OMMOOYHOE OTKIIOUEHHE) CpaldaThIBAIOT pejie MUHUMAJIbHOTO
HanpspkeHust |PH w nmomaror nurtanune Ha pene Bpemenu B. Ilocnennee, cnycts
3aJlaHHOE BpEMsI BBIJICPKKH, Cpa0aThIBAET M 3aMBIKACT IEMb MUTAHUS KaTyLIKU
orkimtoueHuss KO Boikimouarens 2B. Ilpu orkirodenun BbIKItouaTens 2B uepes
KOHTaKThl peJie OJHOKpaTHOCTH BKItoueHHs POB 3amblkaeTcs nenp NUTaHUSA
Karylmku BriroyeHus KB Beikmrouatens 4B. Beixmrouarens 4B Brirowaercs u
IIOAAET Ha IIMHBI b HaNpsKEHHWE OT PE3EpPBHOTO NCTOYHUKA ITUTAHUS.

VYcraBku  yctpoiictea ABP  BeiOuparorcs  ciaeayronmuM  oOpasom.
Hanpsiokenue cpabaTeiBaHusl penie MUHUMaibHOro Hanpsbkenus 1PH ycrpoiicTBa
ABP nomxHO OBITH BHIOpAaHO M3 YCIOBHUSI HECpaOaThIBAaHUS €r0 MPU KOPOTKOM
3aMblkaHuu B Touke K2 3a peakTopom Hambojiee MOIIHOTO MPUCOEIUHEHMUS,

oTXoAs1ero ot muH A (puc. 14), T. e. u3 ycinoBus

Ugs

Ky

1)

a TaKkKe W3 YCIOBHUS HeCpaOaThIBAaHUS €r0 IMPHU CaMO3alyCKe JBUTATENCH

UcplPH =

IMOCJIC BOCCTAHOBJICHUA UX IIUTAHUA, T. €. U3 YCIIOBUA

UB
UcplPH == (2)

Ky
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rae U, - ocTaTouHOe HampshKeHUE Ha MUHAX A MPU KOPOTKOM 3aMBIKAHUH
B Touke Kz Us - BoccraHaBimuBaromieecss HampspDKEHUE TIPU camo3amycke
JNBUTatenen; kyx - KOdQPUIMEHT HaaeKHOCTH, paBHbIM 1,25. B kauectBe
pPacYeTHOrO0 MPUHUMAETCS MEHBIIEe HANpPsDKEHHE M3 MOJYYSHHBIX IO YCIOBHUSM
(1) m (2) 3HayeHudt, ecin OHO He mpeBbIIACT 25% HOMHHAIBHOIO PadOYEro
HaAMPsHKCHUST UCTOYHUKA. B TIPOTHBHOM Cilydae B Ka4eCTBE PacuETHOTO 3HAYCHUS

9TOI'0 HAIIPAXKCHUSA PCKOMCHIAYCTCSA ITPUHUMATD

A 8 1
i ol

I é

1 Puc. 13. OaHa U3 BO3MOXKHKIX
CXeM aBTOMaTHYeCKOro BBoJa
pesepBHOro MHTAHHA CEKILHH

- co0CTBEHHOTO pacxoga SJeK-
TPOCTAHILHH Yepe3 peaKkTop.

UcplPH = OJZSUH.I/I
riae Uuy - HOMUHaNbHOE HapsKeHUe paboyero MCTOYHHUKA MUTAaHUS.
Hanpsokenne cpabaTbiBaHusi pene  MOBbIIeHUs —HampsokeHuss  2PH,
KOHTPOJIMPYIOIIEE HAaJM4Me€ HANpsOKEHHWs Ha PE3epBHOM LENu IUTaHuS,
BBIOMpAeTCd W3 YCIOBUS HecpaOaThlBaHHMS €ro Npu MHHUMAaJIbHOM padoueM
HanpsDKEHUM Ha ImuHax B pe3epBHOro ucroyHuka nutanus (puc. 13), 1. e. u3

yCJ10BuA
Uepopn = 2 U 3
cp2PH = [ “pab.mun ( )
H

r71€ Upa6. vun - MUHEMaNIBHOE pabouee Hanpspkenue, paBHoe 0,9 Uy y;
Ky - KOO PUIIMEHT HaIS)KHOCTH, paBHbIi 1,1-1,2;

40



Ks - KO3 umeHT Bo3para pene 2PH, pasnsiii 0,8-0,9.

Hcxons n3 BO3MOXKHOCTU aBapUIHOTO CHUKEHUSI HAINPSHKEHUS PE3EPBHOTO
MCTOYHUKA MUTAHUs, ONPEEeIsieMOe M0 yCIOBUIO (3) HaNps>KeHUEe PEKOMEHTyeTCs
npuHUMaTh HEe MeHee 60% OT HOMUHAJILHOTO.

Brinepikka BpeMeHH pesie BpeMeHu B 1oJKHA ObITh BIOpaHa HE MEHbIIIE
BPEMEHHU JCUCTBUS Lp; pesieiHOM 3a1uThI (TOKOBOM OTCEUKH), ACHCTBYIONICH NpH
KOPOTKOM 3aMbIKaHUHU B Touke K1 (puc. 14), T. e.

ty =ty + At (4)

U HE MEHee BpEMEHM JeHCTBUA t,.0 MIHOBEHHOM 3alIUThl JBUTATENIECH,

IPUCOEIMHEHHBIX K IIMHaM b cOOpKH, OT KOPOTKUX 3aMbIKaHHH, T.€.

Pucynok 14 — PacueTHas cxema Jijisi BBIOOpa mapamMeTpoB HACTPOMKHU pesie
ycrpoiictBa ABP, BBIITOJTHEHHOIO 1O CXeMe, MPUBEAECHHON HA pUCYHKE 13.
ty = to, + At (5)
Bonbliiee U3 mostyyeHHbIX MO yCa0BUsAM (4) u (5) 3HaueHHE CPABHUBAETCS C
BpEMEHEM JICHCTBUA OBICTPOACHCTBYIONICH 3alUThl paboyell 1enu, MUTAI0IIeH
cOopky b, u Ooblllee U3 HUX IPUHUMAETCS B KAUECTBE PACUETHOM BBIAEPIKKHU
BpPEMEHU Pelie BpEMEHU B.
3amemsIeHrEe B OTHAJaHUM SIKOPSI pejie OJHOKPAaTHOCTH BKItoueHust POB,
BbIOMpaeMoe U3 yCIOBUS HA/IEKHOCTU BKIIIOUEHUS BBIKIIOUATeNs 4B pe3epBHOro
MCTOYHMKA MUTAHUS, TOKHO OBITh IPUHSATO

tpop = lgp + At (6)
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rae ts ¢ - BpeMs BKJIIFOUEHUS BBIKJIIOUATENS C YYETOM IPUBOAA;
At - 3anac HaAEKHOCTH, MpUHUMAaeMbIi paBHbIM 0,2- 0,3 cek.
Pacuer camo3anmycka aABurareJieii 1 BbIOOP YCTABKH TOKOBOM 3aLIIUTHI
nenu NUTAaHUusA
B nensx ynpormieHust pacyeT caMo3amnycka JBUratresieid MoxeT ObITh
BBINOJIHEH, UCXOAS U3 CIEAYIOIINX JTOMYIICHUH.

1. B kadecTBe pacyeTHOro MPUHUMAETCS HaWOOJIEe TIKEIBIM PEKUM,
COOTBETCTBYIOIIMI  CKOJBXEHHIO S=1, Tpu KOTOPOM BC€ JBHUrareiu
MPEANOJIATAI0TCS 3aTOPMOKEHHBIMU 10 TTOJIHOW UX OCTaHOBKU. Jlommyckaemas npu
3TOM MOTPEIIHOCTh Oyner He3HauuTenbHOM [14], Tak Kak ompenensiollee TOK
caMo3alycka COINpPOTUBIIEHHE JJIeKTpoaBurarteneil B ycinoBusx ABP mpu
ckoinbxkenun S = 0,15 - 0,20 mano oTiMyaeTcs OT CONPOTHUBICHUS HUX MpHU
CKOJIb)KeHHH S = 1.*

2. llenu, nuTaromue cOOpKHM JBUTaTeNeil uepe3 TpaHCHOPMATOPhl WU
peaKkTOpbl, MPUHUMAIOTCSA TOAKIIOUCHHBIMU K IIMHAM HCTOYHUKA OECKOHEYHO
OOJBIION MOITHOCTH, Y€MY COOTBETCTBYET COINPOTHBIICHHE HCTOYHUKA MUTAHUS
(cuctremsl), paBHOe HYJO (X = (). Takoe momyiieHHe BIOJIHE OMpPaBIaHO B TEX
Ciaydasix, KOrJa Ha TE€HEepaTopax CHUCTEMbl YCTAHOBJEHBI  YCTPOMCTBA
aBTOMAaTHUYECKOTO PEryJIUpPOBaHUsl HANPSKEHUS, AOMOJHEHHbIE YCTPONWCTBaAMU
dbopcupoBku Bo30yxkaeHUs. Bo Bpemsi camo3arycka JBUTaTeNei, COMPOBOKAAI0-
HIEroCsl TMOBBIIIEHHBIM 3HAYEHUEM PEAKTUBHBIX TOKOB, ATH YCTpOICTBa
NOAJIEPKUBAIOT  HA  3aXUMax TEHEpaTOpoB  HampsukeHue, OJIU3Koe K
HOMHUHAJIbHOMY.

* Ilpu HOpMabHOM pabote nBuratens ckoibxkenue S = Sy=0,02+0,04; npu
3aTOPMO3UBIIUXCS JBUTATENIIX B OOBIMHBIX ycioBusx ABP  ckonmbxenue
s =0,15+0,20; mpu 3aTOPMO3UBIIUXCS ABUTATENSAX 1O TIOTHOW OCTAHOBKH WX
CKOJIbXeHue S=1,

3. ITonHOE CONMPOTHUBIEHUE 3aTOPMOKEHHBIX JIEKTPOIBUTATENEH U
pPEaKTUBHOE CONMPOTHUBJIEHUE TpaHC(OopMaTOpa TN peakTopa CKIIaIbIBAIOTCS

apI/I(i)MGTI/I‘K:CKI/I. OcHOBaHUEM K TaKOMY JOIIYIICHUIO ABJISICTCA TO, YTO YUCT
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AKTUBHBIX CONMPOTUBIICHUN MPU pacueTe caMo3anycKa rpynibl IBUTaTeliel yepes
HEHaArpyXKeHHbIH TpaHCHOPMATOP WK PEAKTOP MPAKTUUYECKH HE BHOCUT
CYIICCTBCHHBIX YTOUYHEHHUI B pe3ysibTaThl pacuera [6, 14].

B cooTBeTCTBUM C IPUHATHIMU AOMYILIEHUSIMU PAaCUEeT CaMO3aIlyCKa
AIIEKTPOJBUTATENICH MOXKET ObITh BHITIOJIHEH B CIEAYIOIIEM MOPSIKE.

HomuHanbHsbIl TOK IBUTaTENs B aMIlepax

Py

L, =———
HA  \[BUycosp

(7)

[TyckoBO€ CONPOTUBIEHUE 3aTOPMOKEHHOTO SJIEKTPOABUTATENS B OMaX

U U
Zy = = U ®)
\/§Inycx \/EKHyCK.LLIH.LL

Trac Knycx.zl - KPAaTHOCTb ITIYCKOBOI'0O TOKa ACHHXPOHHOI'0O ABUIATClIsA 110
OTHOHICHHUIO K HOMHHAJIBHOMY TOKY.

COHpOTI/IBHeHI/Ie ABUT'aTCJIA, OTHCCCHHOC K HOMUHAJIBHOMY TOKY PCAKTOPA,

~
—~

H.D.
zZ,=2z 9
pi A IH.,C[ ( )
BoccranaBnuBaronieecs HalpsHKEHUE HA 3aKUMaXx JBUraTeds [6]
VAL
Uy = Uy : (10)
Z’A+xp

Jlo HEeaBHETO BPEMEHH CUUTAIIOCH, YTO OCTATOYHOE HAIPSKEHHUE Ha
3aKUMaXx JBUTATENS, P KOTOpOM obecrieunBaercs camosamyck, Ug > 0,7UH.
OpHako MpoOBEJIEHHBIC YHEPTOCUCTEMAaMHU HCCIIeI0BaHuUs MTOKa3alu, 4YTO
camMo3aITyCK JBUTATeNIe COOCTBEHHOTO Pacx0/1a AJIEKTPOCTAHIINA BHICOKOTO
JaBJIEHUS TOCIe KPaTKOBPEMEHHOIO MepepbIBa MUTAHUS, COOTBETCTBYIOLIETO
BpEMEHHU JiercTBUS ycTpoiicTBa ABP, BO3MOXkeH faxe Toraa, Koraa B MOMEHT
caMo3aIyCcKa HalpsKeHUE CHUXKAETCS 10
Us = 0,55Uy [IponomkuTenbHOCTh caMo3aIlycKa MpU 3TOM yBEIUUYUBAECTCS
10 30 - 35 cek., yTo MO yCIOBUSAM HarpeBa 3JieKTpoaBurareneil cunraercs [14, 195,
16] momycTUMBIM.
[Ipu Oonee MIUTENBHBIX MEpPEphIBAX MUTAHUS COOCTBEHHOTO pacxoja ATUX
AIEKTPOCTAHIIUKM peKkoMeHayercs [16] mcxomuth M3 HEOOXOJAMMOW BEIIMYMHBI

ocrarounoro Hanpsbkenus Ug = (0,65 ~ 0,7) Us.
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3Hasg CyMMAapHbI MYCKOBOM TOK BCEX CaMO3aIlyCKaOUIMXCSA JIBUTATEIIEH,
TOK cpabaTbhlBaHMsI TOKOBOW 3alllUTHl PE3EPBHOM Ilenu nuTaHus (TpaHncgopmarop,
peakTop), ONpeneNsieMblii W3 YCJIOBHS OTCTPOMKM €€ OT HayalbHOro TOKa

caMoO3aIlyCKa JIBUraTeseu,

ky

l.. =
c.3 K,

Inycxc (11)

rae Ks - Ko3(pQUIUMEeHT BO3BpaTa TOKOBOTO peine, ansi pene tuma DT-500
paBen 0,85; kx - xodpduuMeHT HaAexHOcTH, aina pene Tuna IT-500 paBen
14 - 1,5. 3nas xoadduinuent tpanchopmanuu TpaHchOpMaTOpOB TOKa Nm U

K03(D(PULIMEHT CXEMBbI 3aIUTHI Kex, MOKHO OIPEAEIUTh TOK cpabaThIBaHUS pelle

I, = Solo ovex (12)
p kB nT

[Tpu BKJIIOYEHHM pelie Ha Pa3HOCTh TOKOB JBYX (a3 KOdPHUIHUEHT CXEMbI

Kex = V3, a IpH BKITIOYCHHH Ha (a3HBIHA TOK Kex = 1.

IIpumep pacuera

6,3 xb 6,3kb

Pat Pes
uenb uenb

3358

Pucynok 15 — Cxema nepBUYHON LENU NUTAaHUSI COOCTBEHHOI'O pacxo/ia

QJICKTPOCTAHIIMU YCPEC3 PCAKTOP

Hano: 1. Cxema mepBUYHOM 1€MW MUTAHUS CEKIIMU COOCTBEHHOTO pacxojia
DIIEKTPOCTAHIIMK TIpeJCTaBieHa Ha puc. 15. ['pymnma smekrtpoaBuraTenei
MOJIKIII0YEHa K cOOpKe COOCTBEHHOTO pacxojia, MUTAIOIICHCA 4Yepe3 peakTop OT
IIMH UCTOYHUKA O€CKOHEYHON MOIIHOCTH C HOMHHAJIBHBIM HampsikeHueM Ui, =
6,3 k6. Bce aBurarenu paboTaroT ¢ HOMHUHAJIBHOW HArpy3Kol Ha MEXaHU3MBI C

MOCTOSTHHBIM MOMEHTOM COIPOTHUBIICHUS (KOMIIPECCOPHI U JIp.).
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2. K cexumu mnonakmroyeHo aABe Tpymnbl nekTpoasurarencei. llepsas
rpynna coctout u3 Tpex Jasurarene tuna JAMCO ¢ napamerpamu
Pu1=850xem, Uy = 6 k8, cosp = 0,89, KpaTHOCTh IyCKOBOTO TOKa IIO

OTHOIICHHUIO B HOMHUHAJIBHOMY

Iy

__‘myckjal

Knycx.al - I - 5'3
H.J

Bropas rpynna cocrout u3 tpex apurarenei tuna JJAMCO ¢ napamerpamu
P,, = 360kBt U, = 6 kB, cosp = 0,87

Inycxc.,al _

KnyCK.,uZ = I 4,5

H.J,

3. Peaktop tuna Pb6-500-8 ¢ mapamerpamu U, = 6 k8, l.p = 500 a,
peakTUBHOCTH Xp% =8%.

4. HaumeHplias BeIMYMHA OCTATOYHOI'O HAIpsDKEHUs Ha mMHax 6,3 K6
npu KOpOTKOM 3amblkanmn B Touke Ki 3a  peakropom  Hambosee
MOIIHOTO TpucoearHenus K muHaMm A ( puc. 14) cocraBusier 70% ot Uy

5. BpeMmst cpabaThiBaHUsSI MTHOBEHHOM TOKOBOM 3alIUTHI (TOKOBOW OTCEUYKH ),
JEUCTBYIOIIEH TPU KOPOTKOM 3aMmblkaHuM B Touke Ki (puc. 14), cocraBiser tp; =
0,15 cek.

6. Buratenu /Jl1, /> (puc. 15) 3amuiieHbl TOKOBBIMH OTCEYKAMHU C
BpeMeHeM cpabarbiBanus Lo, = 0,12 cexk.

7. Bpemst BkitoueHusi Bbikimoudatenss 4B (puc. 13) ¢ yderoM mnpuBojaa
te = 0,25 cexk.

8. Pene POB tuna P5-100 ¢ BO3MOXHOCTBIO PETYJIMPOBAHHS 3aMEJICHUS
Ha OTIAIaHuE SIKOPS 110 2 CEK.

Tpedyercs:

1. BeiOpaTh npUHIMOHAIBHYIO cxeMy ycTpoiictBa ABP pesepBHOro
NUTAHUS CEKIIMM COOCTBEHHOTO PacxXo/Aa dJIEKTPOCTAHIINH.

2. BeiOpats ycraBku yctporictBa ABP.

3. IIpoBepuTh BO3MOXHOCTH CamMoO3allyCKa JBUTATENECH, MUTAIOIIUXCA OT
CEKIIMU COOCTBEHHOTO Pacxo/a, Mocie BKIOYSHHS pE3ePBHOTO MUTAHUSI.
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4. BpiOpaTh yCTaBKY TOKOBOM 3alUThI L€ PE3EPBHOIO MUTAHUS.

NBapuanta | Uswu, | Pu, kBm | cose: Kiyexpn | Pu2, KBm | cos@z | Kpyenz
kB.
1 6,3 750 0,89 55 300 0,82 6,5
2 10,5 850 0,9 6,5 340 0,81 4,9
3 6,3 650 0,87 4,9 260 0,81 50
4 10,5 900 0,86 50 360 0,80 4,3
5 6,3 760 0,81 4,3 300 0,79 5,6
6 10,5 770 0,92 5,6 310 0,78 5,5
7 6,3 820 0,78 7,0 330 0,78 6,5
8 10,5 750 0,83 55 300 0,77 4,9
9 6,3 830 0,86 6,5 330 0,76 50
10 10,5 650 0,82 4,9 260 0,75 4,3
11 6,3 820 0,81 50 320 0,75 5,6
12 10,5 720 0,81 4,3 290 0,89 5,5
13 6,3 710 0,80 5,6 280 0,9 6,5
14 10,5 820 0,79 7,0 320 0,87 4,9
15 6,3 740 0,78 55 300 0,86 50
16 10,5 810 0,78 6,5 320 0,81 4,3
17 6,3 640 0,77 4,9 250 0,92 5,6
18 10,5 830 0,76 50 330 0,78 55
19 6,3 760 0,75 4,3 300 0,83 6,5
20 10,5 740 0,75 5,6 290 0,86 4,9

Pemenne B kauectBe cxembl ycrpoiictBa ABP cekuum coOCTBEHHOTO
pacxo/a CTaHIIMM MOXET OBbITh MPUHSTA CXeMa, IIpe/ICTaBlIeHHas Ha puc. 13.

Bri6op ycraBok yctpoiictBa ABP mpowusBenem mocie NMpoBEpKH yCIOBUH
camo3amycka JBUTareieil, korma OyAeT M3BECTHO BOCCTaHABIMBAIOIIEECS

HanpspkeHue Us.
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ConpoTuBIIEHHE PEAKTOPA B OMaX

U, 6300
x — x% H.U —
p V3I,,,°100 \/3-500:100

= 0,56 OMm

HoMuHanbHbIi TOK JJEKTPOJABUIATENs IEPBOM TPYIIbl HAXOAWM IO
bopmyae (7)

P, 850
B \/§UHCOS¢)1 B V3:6-0,89 B

92 A

IH.,Z[l

[TyckoBO€ CONPOTUBJIICHHE OJHOTO JJICKTPOJBHIATENIS TEPBOW TPYIIIBI
onpenaeseM 1o Gopmyie (8)
B U, _ 6000
T BRuyeent It V35,3792

=7,10mM

CyMMapHOE CONPOTUBIICHHUE TPEX IEKTPOABUTATEIECH IEPBOM I'PYIIIIBI

zy 7,1

ZZ,L[l =7=?= 2,37 OM
HoMuHanbHBIN TOK 2JIEKTPOABUTATENS BTOPOU TPYIIIIBI

I = L =40A

“A2 T 3-6-0,87
[TyckoBO€ CONMPOTUBIIEHUE OJTHOTO 3JIEKTPOABUTATEIISI BTOPOMl TPYIIIIBI
6000
= 19,2 Om

Zyy = ———
234540

CyMMapHO€ CONPOTUBIIEHUE TPEX IEKTPOABUTATENEH BTOPOU IPYIIIBI

e _192_ .
Zyyp =—=———= M
A n 3 ’
PesymbTHpytomiee COTIPOTHBIICHHE BCEX 3JIEKTPO/IBUTATENEH,

MOAKITIOUCHHBIX K COOPKE,
ZyZs2 23764 23764
Zypi+Zs2 2,37 + 6,4 8,77

=1,73 0m

Z.pes3

COHpOTI/IBJIGHI/IC BCCX I[BHF&TGHCﬁ, OTHCCCHHOC K TOKY pPC€aKTOpa, C YyUCTOM

dbopmysl (9)
. Lyp. 500

- =173———— =173———
#apes = fnves gy Ty Rr 392 + 340 276 + 120

= 2,18 Om
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BOCCTaHaBHI/IBaIOHIeeCSI HAIIps’KCHUC Ha 3aKUMax BHCKTPOI[BHFaTCHCﬁ C

y4yeToM BeIpakeHus (10)

!

U, =u,, ey 218, 218 ey oM
B H.1 Z,,cl.pe3 + X, H.1 2,18 + 0,56 H.1 2,74 ’ H.1
T. €. cocraBmieTr 79% or U, nBuratens. Tak Kak HanpsokeHHE
0,79Uuu > 0,7Uyu, TO OTClOIA CHEAYeT, YTO 3alyCK BCEX AJIEKTPOABUTrATENEH,
TIOJKJTIOUCHHBIX K COOpKE, BIIOJIHE 00ECIIeUnBaCTCHI.

Janee onpenensem ycraBku ycrporctBa ABP. Hanpsikenue cpabaTbiBaHus

penie MUHUMAaJIbHOTO HanpsbkeHus [ PH vaxoaum no gpopmyre (1)

U, 07U, 07U,
U <—= = = 0,56U
cplPH = K, K,y 1,25 H

U U3 ycnoBus (2)

g Us_ 079U, 079U, o .
PIPH=p = 'k, 125 ~ o H

Tak Kak Kaka0e M3 MOJYYEeHHBIX 3HaueHHi Bbie 25% ot Uyu pabodero
UCTOYHHKA [UTAHHWA, TO B KA4eCTBE PACUYCTHOTO 3HAYEHHUS HAaMpsKEHUS
cpabateiBanus pene [ PH npuanmaeM Ucp:pH = 0,25 Uy

Hanpsokenwe cpabGaTbiBaHHsT —pelie  MOBBIMICHHWS — Hanpsbkenust 2PH
onpeaenum 1o ¢popmyie (3)

Ky 0,8
UcpZPH = K_ Upa6.MPIH = Ho'gUH.I/I = 0,655U, 4

Tak kak nmojgydeHHOe 3HaUeHHUe cocTaBiisieT 6osiee 60% ot Ug 5 pe3epBHOrO
MCTOYHUKA MUTAHUS, TO €r0 U MPUHIUMAEM B KaUe€CTBE PACUETHOTO 3HAUCHHSI.
Brinepaxka Bpemenu pene Bpemenu PB u3 ycnoBus (4)
tpg = tps + At = 0,15+ 0,5 = 0,65 cex
U U3 ycnoBus (5)
tpgp =t + At = 0,12 + 0,5 = 0,62 cex

[Tpunumaem tps = 0,7 cek.
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3ameuieHue na otnajgaHue skops peine POB yCTaHaBIMBAaEM IO YCIOBUIO
(6) mpu At =0,3 cexk.
tpog =ty + 4t = 0,254+ 0,3 = 0,55 cek
Tok cpabarbiBaHUSI TOKOBOM 3allUThl LENU PE3EPBHOIO IUTAHMS

omnpeessieM 1o BeipakeHuto (11)
I<B

Kg Kg
Is= K_Inycx = K_ (nllr[ycxl + nZIHyCKZ) = K_ (nllH.AlKHyCK.Al + nZIH.,LLZKHyCK.AZ)
H H H

)

1,4 1,4
=——(39253+3404,5) = 1460 + 540) = ——=-2000
0,85 ( * ) 0,85 ( * ) 0,85

= 3300 A

3Has ko3¢ dunueHT TpaHchopManuu TpaHCHOPMATOPOB TOKa U KOI(-
buuueHT cxembl, MOXHO Mo Qopmyne (12) ompenenuTs TOK cpabaTbIBaHUS

TOKOBOI'O PCJIC 3allIUTHI.
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3ansTue 6. [IpoTuBoaBapuiiHasi ABTOMATHKA 3AIIMTHBIX OTKJII0YEHUH,

NOBTOPHBIX M Pe3ePBHBIX BKIIOYCHHUH

Mogaeauposanue padorsl AIIB iunuu B nporpamme RUSTab.

Teopus npocreiiniero cueHapus U aBToMaTtuk B Rustab Ha npumepe cxeme
test9, xortopasi BXOAWT B IUCTpUOYTHMBHBIA KOoMIUIEKT Rustab u pasmemniena B
noakarainore test-rastr. 3ajaua — yepe3 1 ¢ nmocne Havasia pacuera CMOJEIUPOBATh
K3 B y31e 392. Uepes 0.1 ¢ nocinie Bo3HukHOBeHUsI K3 OTKII0UUTH €ro.

B tabmune «Cuenapuit//efictBusi» co3gaguM JABa  ACHCTBHS A

MozaenupoBanus K3:

N Tun Ceoicteo | Knwou N
N Tun Haseanue | ®opmyna Pemumm
rpynnoi obbekta | obbekta | obbekTa cpab
1 1 Y3en Ruw 0.1 392 1
2 1 Yaen Xw 0.2 392 1

Kaxnmas ctpoka Tabiuilbl OTBEYAET 3a BBOJ COMPOTUBJICHUS IIYHTA B Y3l
392. Homep y3na 3agaerca B nojie «Kiod oObekTay. Tum nepBoro neucTBus —
«¥Y3en Ru». B none «®opmyiia» BBoauM 3HaueHue 0.1.

DTO akTUBHOE compoTuBiieHMEe B Omax. Bo BTOpO#l CTpOKE aHAJIOTMYHO
BBOJIUTCSI PEAKTHBHOE COMPOTUBICHUE myHTa. B mome «N cpab» ykaspiBaeM B
o0erx CTpOKax €IWHHUIly. DTO O3HAYaeT, YTO ACUCTBUS OyIyT HUCIOJHEHBI HE
oonee 1 pa3a. B nmone «N» BBOOUTCS YHUKAJIBbHBIA HOMEp 3eMeHTa aeicTBus. OH
HY)KEeH NI UIeHTU(UKAIMU JEHCTBUS, HAPUMEpP, TIPU BBIBOJE COOOIIECHUA 00
OIIMOKaXx.

B none «N rpynmbp» BBOJUM HOMEP TPYyMIbl, B KOTOPYIO OOBEAUHSIOTCS
neiictBua. Homep 1 B o0enx CcTpokax 03HA4yaroT, YTO JEHUCTBUSI BXOJISAT B OJHY
rpynmny u OyAyT BBIMOJHEHBI OJHOBPEMEHHO.

Jlns  wucnonmHeHuss d3THX AciictBui B Tabmuie «Crenapuii/JIorukay
nob0aBiasieM CTPOKY BuJa (CTOJIOBI, MpeIHA3HAYEHHbIC ISl MOJYyJeH s

IPOCTOTHI yOpaHBbI):

50



N -
N Tun Haseanue | ®opmyna | [eictemna | Boiaepikka
MOoayNA
1 Gopmyna 1 Al 1
[TopsankoBelii HOMEp 3aeMeHTa JOorukd — 1. Tum snemeHTra JIOTMKU —

«DopMmynay, 03HAYAET, YTO FJIEMEHT JIOJHKEH aHAM3UPOBATh BHIPAKEHHUE B MOJIE
«Dopmynay. Eciiv 0HO HCTUHHO, HEOOXOIMMO BBITIOJIHUTH JACHCTBUSI, YKa3aHHBIC B
nosne «JleiictBusi». Ilockonmbky K3 MbI kemaem cMoaenupoBaTh 0€3yCIOBHO,
npocto coycrss | ¢ mocne Hayana pacdera, B mnoie «®Dopmyrna» yka3blBaeM
KOHCTaHTy 1, KOTOpas 3aJaeT HUCTHHHOE YCIOBHME cpabaTbIBaHUS JJIEMEHTa
(ucTrHA — 3TO JIO00€ YUCII0, OTIUYHOE OT HYJsI, 00buHO 3amaeM 1). [Ipu Takoi
dbopmyiie Joruka cpadaTbiBaeT cpasy ke Mmociie Havyana pacyeta. /s Toro, yToos!
JeicTBrE OBLIO BBIMOJHEHO HE Cpa3y, a yepe3 1 ¢ mociie cpadaTbIiBaHUs 3JIEMEHTA
JIOTHUKH, B Tosie «Bpinepkka» ycTaHaBiIMBaeM 3HaueHue 1. ITo BpeMs 3a7aeTcs B
cekyHnax. Hakoner, s Toro, 4ro0bl yKa3aTh KaKyr) UMEHHO TPYIINY JIEeUCTBUMN
HY’KHO BBINOJHUTH B moje «/lelictBusi» ykaszpiBaeM Al. DTo mepBas rpymma
NEeWCTBUHN, KOTOPYIO MbI CHOPMHUPOBAIH B TaOIHIIE «JleHCTBUSY.

Tenepb Hyx)HO 3a1arh cueHapuid otkimrodeHuss K3. Jlns atoro cpopmupyem

ele JBe CTpOKH B Tabmwmie «JledcTBus», OMpeaensiomue BTOPYIO TPYIITY

JNEUCTBUAN
N N Tun Hasganue | Qopmyna un Ceoicreo | Ko N cpab
rpynnsi obbekTa | obbewta | obbekrTa
1 1 Y3en Rw 0.1 392 1
2 1 Y3en Xw 0.2 392 1
3 2 Y3zen G 0 392 1
4 2 Yzen B 0 392 1

B s1tHX cTpokax mpoBOAMMOCTH HIyHTa B y3ie 392 oOnynsercs. To ecTb
LIYHT, KOTOPBIA BBEAEH IEPBOM IPyNIION IeUCTBUM oTKiIroUaercs. B nmone «Homep
IPYIIbD» YKa3bIBA€TCS 3HAYEHUE 2, MOCKOJBKY 3TO BTOpAas Tpylna ACHCTBUA,
KOTOPYIO MBI JIOJ>KHBI BBITIOJIHUTb.

B rtabmuue «Jloruka» mobaBisieM emie OAHY CTPOKY, KOTOpas 3alycKaer

BTOPYIO I'PYIIILY JIEUCTBUM:
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N - .
N MoaynA Tun Hazeanue | ®opmyna | [eitcteua | Pexwum | Boipepixka
1 Dopmyna 1 Al 1
2 Dopmyna LT1 A2 0.1

cpabaTbIBaHUsI TIEPBOrO  3BJIEMEHTA,

B »srTolt cTpoke kpuTepuem 3almycka 3JEMEHTa JIOTUKH sBJsieTcs (akt

C YUYCTOM BBIACPKKHU BPCMCHU,

qTo

onpenaensercs dopmynoir LT1. BTopol siaeMeHT JOrMKH JOKEH HCIOIHUTD

rpynmy AeucTBuil 2, mist 4dero B noge «JlectBus» 3amaercs «A2». I'pymma

JNEUCTBUM MCIIOIHSAETCS HE MIHOBEHHO, a C BbIJepxkkoil BpemeHu 0.1 ¢, 4To

YKa3aHO B IIOJIC «BI::II[GP)KK&».

Ecnu 3anmyctuTh pacder, MOXHO MOJYYUTh CHEAylomuid rpaduxk yria

MIEpBOro reHeparopa U Toka 1o BeTu 349,392,
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B kauecTBe WILIIOCTpaMM aBTOMATUKU PACCMOTPUM MPHUMEP CO3JIaHHUS
npocreimet MT3. 3ammura nomkHa OTKIIOYKMTH BEeTBh 349, 392 cnycta 0.05¢ ¢
MOMEHTA IPEBBIIIEHUS TOKOM IO JIMHUM ycTaBku B 2000 A. Onucanue 3amiuThl
BBIMOJIHUM B TaOJUIlaX aBTOMATUKH, a HE CLIEHApHs, YTO MO3BOJUT HE3aBHCHUMO
YIPABJIATH CLICHAPUEM M aBTOMATUKOMW. JleJl0 B TOM, YTO CLIEHApUN XPAHUTCS B
¢aiine ¢ pacmmpenueM scn, a aBTomatuka — B (aiiie ¢ pacmmpennem dfw. MoxHo
IOJTOTOBUTh HECKOJBKO CLEHApUEB W HECKOJBKO OIHMCAaHWWA aBTOMATHKU U

BBIIIOJIHATL PaCudCTbl € pPa3HbIMHU KOM6I/IH3HI/ISIMI/I, IMPOCTO 3arpyxast HYXXHBIC

(aiibl.
I[J'IH MOICIIMPOBAHUA OTKIIFOUECHU L JIMHNHN B Ta6HI/IH€
«ABToMatuka/JlericTBHS» BBeIeM JecTBue 1
N T Ceoif K
N Tun Hazegauue | Qopmyna mn BONCTEO o N cpab
rpynnol obbekta | obbekTa | obbekTa
1 1 CocT BeTeu 0 349392 | 1

B »arToit cTtpoke 3amana rpynma pAedctBuil 1 (cocrosinas M3 OJHOTO
nenctBusa), U ykazaH Thn «Coct BerBu». B mone «Kirou o0bekTa» yKa3aHbl
HOMEpa y3J0B Hayajla M KOHIIa BETBU, KOTOPYIO CIEAYET OTKIIOYUTH (Ipu
HaJIMYUHU HECKOJBKUX MapauieNbHbIX HYKHO TOOABUTH HOMEpP MapajuieIbHOCTH).
B mnone «®opmyna» ykazan 0, 4yTo O3Ha4aeT, 4TO COCTOSHUE BETBU OyneT
nepesesieHo B 0 — «oTkim». B mone «N cpab» He cienyer 3a0bIBaTh yKa3bIBaTh
KOJIMYECTBO pa3pelIeHHbIX CpadaThIBAaHUI AEICTBUS, B JaHHOM citydae — 1.

Jlyis KOHTpOJs TOKa MO BeTBH B Tabmuie «Apromartuka/llyckm» 3amanum

IIyCKOBOM OpraH:

N Tun HazeaHue dopmyna | Tun obbekTa Caoficteo Koy
obbexTa obbexra
1 Obbekt V*1000 Vety -+ 329,39

Howmep nyckoBoro oprana 1. Uepe3 3TOT HOMEpP Mbl CMOXEM MOJIYYUTh €TI0
3HaY€HHWE B DJIEMEHTE JOTMKHU. Tum myckoBoro opraHa — «OObekT». UTOOBI
BOCIIOJIb30BaThCA ATUM THUIIOM, MBI JOJDKHBI yKa3aTh OOBEKT IJIi KOHTPOJIA, TO
ecTh 3anmoyHuTh mojs «Tum oObekTay (vetv) — Tabnmuna «BerBu», «CBONCTBO

o0bekTay (ib) — Tok B Hayase BeTBU U «Kitou 00bekTay (yxe 3HakoMbie 349,392).
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B nmanHOM cnydae, mpOWMIUTIOCTPUPOBAH MPUMEP OOpalieHHs] K MPOU3BOIHLHOMY
00BEKTY pacueTHOM MoJenH, s 4Yero TpeOyeTcs 3HaTh Ha3BaHWs TaONHIl U
napameTpoB. Bce pomyctumbie Ha3zBaHUs TaOMWIl U MapamMeTPOB MPHUBEICHBI B
JOKYMEHTAIUH.

B mnone «®opmyna» Mbl JOJDKHBI clelaTh MaclITaOUpOBaHUE TOKa B
amMIeppl, TOCKOJIBKY ITyCKOBOW opraH (mapameTrp ib) BoO3BpamiaeT TOK B
kuioamnepax. s aroro BBogutcs Beipakenue V*1000.

[IepemenHas V coaepxKUT 3HaUYEHUE, KOTOPOE BO3BPAILAET IIyCKOBOW OPTaH.
MoxkHO ObL10 OBl HUYEro HEe BBOAUTH B mnoje «DopMyray, 0JJHaKO MPUIILIOCH ObI
3aJ1aBaTh U YCTaBKY B KWJIOAMIIEpax.

Hakonen, ans Toro, 4rToObl 3amyCTUTh  3alllUTy B  TaOJuIe

«ABTomarnka/Jloruka» BBOJIUM CTPOKY JIEMEHTA JIOTUKHU:

N

N Tun Hazeanwe | @opmyna eicTerA | BoloepkKa
MoZyAA pmyna | [j aep

1 Dopmyna 512000 | Al 0.05

[lepBblli IO HOMEpY JJEMEHT JIOTMKHM 3allyCKaeT rpynmy AeuctBuil Al,
cinyctrs 0.05 ¢ mociie Toro, Kak BBIXOAHOE 3HAYEHHUE ITyCKOBOTO OpraHa ¢ HOMEpOM
1 mpeBbicuT 3HaueHue 2000. B naHHOM cilydae MbI cChlJIaeMCs Yepe3 NEPEMEHHYIO
S1 Ha KOHTpoJMpyeMblii TOK BeTBU. Bouipaxxenue S1>2000 Bo3BpalaeT HCTUHY
IIPU IIPEBBIILIEHNN YCTAaBKH, U ecii Ha npoTskeHnun 0.05 ¢ Tok He CHU3UTCS, BETBb
OyJZleT OTKIIIOUCHA.

Kak Bapmant w™moxHO Hammcate B 1none «®opmyna» BbIpaXeHUe
vetv[349,392].ib>2 u OTKa3aThCs OT HCIIOJIB30BaHUS TaOJIHUIIBI
«ABtomatuka/llycku», HO B 3TOM ciy4yae JOruKka OyAeT mpuBsi3aHa K
KOHKPETHOMY OOBEKTY B CETH.

3amuTa roToBa, MOYKHO 3aIlyCTUTh pacyer.
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VYBenuyeHue no3BoJISIET YBUIETh pabOTy 3alIMThI:

IIpeanaraercst BEIOJHUTD OLIeHKY ycnemHocTu AIIB u konnyecTBeHHYIO
OIICHKY TMapaMeTPOB PEKUMOB Ha MPEAMET TSHKECTH MTEPEX0THOTO Tpolecca mocie
AIIB:

CornacHO BapHaHTy MPOBECTH IKCNEePUMeEHT B cpese Rustab ms daiinos
coJepkammx HHHOPMAIUIO O TMHAMUKE, CIICHAPHI aBapuu U pabOTy aBTOMATHKU
U rpaduKu, pacnoiokeHHbIx B aupekropun C:\Program Files
(x86)\RastrWin3\RastrWin3\test-rastr\RUSTab\ATIIB.

Pe3yjibTaToM padoThl ABJISIIOTCSH JaHHbIE:

CxeMa 3JIeKTPUUECKOM CeTH € YKa3aHHEM MECTa aBapuH U PEKUMOB pabOThI
ABTOMATHKHU MTOBTOPHBIX BKIIOUEHUH; TPaQUKNA TOKOB B IKCIIEPUMEHTAITLHOMN
BETBH; B3aUMHBIN yTOJ JIJISl JIMHUH JIEKTPOTIepeiad; MOIIHOCTh JIMHUH U

CKOJIBXKCHHC Y3JIOB OI'PaHUYHBAIOIINUX JIMHHUIO DJICKTPOIICPCaad.

Tabnuua
Bapuanr BerBb tBBOJI teeiBoma |t (MT3 Al),c |t (MT3 A2),c
IIYHTA, C | IIYHTA, C
1 347-349 0,5 1,5 0,2 0,05
2 349-392 0,45 1,3 0,25 0,07
3 349-330 0,55 2,0 0,3 0,05
4 349-319 0,7 2,5 0,35 0,06
5 347-349 0,5 15 0,2 0,05
6 349-392 0,45 1,3 0,25 0,07
7 349-330 0,55 2,0 0,3 0,05
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8 349-319 0,7 2,5 0,35 0,06
9 347-349 0,5 1,5 0,2 0,05
10 349-392 0,45 1,3 0,25 0,07
11 349-330 0,55 2,0 0,3 0,05
12 349-319 0,7 2,5 0,35 0,06
13 347-349 0,5 1,5 0,2 0,05
14 349-392 0,45 13 0,25 0,07
15 349-330 0,55 2,0 0,3 0,05
16 349-319 0,7 2,9 0,35 0,06
17 347-349 0,5 1,5 0,2 0,05
18 349-392 0,45 1,3 0,25 0,07
19 349-330 0,55 2,0 0,3 0,05
20 349-319 0,7 2,5 0,35 0,06
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3ansTue 7. [IpoTuBoaBapuiiHAs ABTOMATHKA 3AIIMTHBIX OTKJII0YEHH,

IMOBTOPHBIX M Pe3ePBHbIX BKJIIOYCHUI

Pacuer aBTOMATHM4YeCKOro BKJIKYEHUS pe3epBHOro TpaHcopmaropa
Pacuer mapameTpoB HacTpoiiku peJse ycrpoiictea ABP u pesieiiHOM 3a1IMTHI

pe3epBHOro Tpancpopmaropa

Pacuer aBTOMaTHUYECKOTO BKJIFOUEHHUS PE3EPBHOTO TpaHchopmaropa

TpeOoBaHus, TpeIbABIICMBbIC K HAICKHOCTH TMHUTAHUS TOTPEOUTENCH
COOCTBEHHOI'O0 pacxojia 3IMEKTPUUYECKUX CTAHIMM, OKa3bIBAIOTCS, KaK H3BECTHO,
Han0oJsiee BBICOKMMHU IO CPABHEHHUIO C APYTUMU MOTPEOUTEISIMU DIICKTPUUECKON
sHepruu. lloBbIIEHME ATOW HAAEKHOCTH JOCTUTACTCS B 3HAYUTEIIBHOM Mepe
MIPUMEHEHUEM CIIEIUAIbHBIX YCTPOWCTB, HAa3bIBAEMBIX ABTOMATHYECKUM BBOJIOM
pe3epBHOro obopyaoBanus (ABP).

TumoBble cXeMBbl MUTAHUS CEKIIMH COOCTBEHHOTO pacxoja JICKTPOCTAHITUN
MpU MUTAHUU TUX CEKIMKM uepe3 MOHMKAIImMe TpaHCHOpMaTOphl MIPUBEICHBI Ha
pucynke 1. HopmansHo 00a BeIKIIOUaTENS pe3epBHOTO TpaHchopmatopa (3B, 4B)
OTKJIIOUCHBI (PUCYHOK 1, a).

[Tpu oTKITFOUEHUY IO TEM WU WHBIM MPUYUHAM pabodero Tpanchopmaropa
ycTpoiictBo ABP  aBTOMaTMyecku BKIIOYAET BBIKIKOYATEIUM  PE3EPBHOIO
TpaHcpopMaropa ¥  TNUTAaHUE CEKIIUM  BOCCTAHABIUBAeTCsI.  Pe3epBHBIM
TpaHc(hopMaTop MOKET OJJHOBPEMEHHO PE3E€PBUPOBATH U JTIOO0N U3 JIBYX paboumx
tpancopmaropoB (pucynok 1, 6). Ilpum oTkiaroueHun OJHOTO paboyero
TpaHchopmaropa BKJIOUalOTCs  BeIKIoyaTenn SB u 6B pesepBHOro
TpaHchopmaropa, a npu OTKJIFOUECHHUHU IPYyroro pabouero
TpaHc(opmaropa - Beiktouarenu SB u 7B.

Ha pucynke 1, B mpuBelieHa cxema pe3epBUPOBAHUS MMUTAHUS CEKIUN LIUH
COOCTBEHHOT'0 pacxoja 0e3 MpuUMEHEHHs pe3epBHOro TpaHchopmaropa. O6a
TpaHcopmaropa SABISIOTCS PabOYMMM, HOPMAJIBHO BKJIIOYEHHBIMU W IMHUTAIOT

KK CBOIO CEKIMIO MUH. Kaxabii U3 3TuX TpaHchOopMaTopoB pacCuUTaH Ha
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OJIHOBPEMEHHOE IMHUTAHHE HArpy30K, NPHCOECIUHEHHBIX K O0EUM CEKLHSM, T. €.
3leCb pe3epB  3AJI0)KEH B  IOBBIIIEHHOM MOIIHOCTH CcaMUX  pabo4MXx
TpancopmatopoB. B 3Toil cxeme mnpu OTKIIOYEHUU MO TOW WM MHOW MPUUUHE
pabouero TpaHchopmaropa, ycrporictBo ABP  BkiFOWaeT  CEKIIMOHHBIM
BBIKITIOUaTenb 5B, BoccraHaBiuBas H3TUM MUTAaHUE TMOTPEOUTENEH CEKIUH,
NIOTEPSBILIEH HANPSKEHUE.

B cxemax (pucynok 1) Bce TpaHchOpMaTOphl MOKa3aHbl BKIFOYCHHBIMA HA
oOlllMe IIMHBI TEHEPATOPHOrO HamNpsDKEHUs. B COBPEMEHHBIX YCTaHOBKax
pe3epBHbIE TpaHCHOPMATOPHI COOCTBEHHOI'O pacxoja >3JEKTPOCTAHIUH YacTo
MUTAOTCSA WU OT APYTUX CEKLMH IIWH F€HEPATOPHOrO HANPSKEHUS, WU OT LUUH
HanpspbkenueMm 35 u 110 xB. B atom ciyuae s¢pdextuBHocTs ABP Oka3biBaercs
eme Oosiee BBICOKOM, TaK KakK MPU ITOM MUTAHUE MOTpeduTeneil coOCTBEHHOTO
pacxona Oyaer o0ecreynuBaThbCa TaKKe W MPU K. 3. HA HMIMHAX TeHepaTopa U MpH

OTKJIFOYCHWH I'€HCpaTOpPa OT IIWH.

1B 3B
5B
2B 4B
| cekyua Il cekyusa
\J \/
a)
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1B 5B 3B
pe3epsHbll
I paboyuli 2 pabouyuli
2B 78| |4B
| cekyua Il cekyusa
TV VT
6)
— 4
1B 3B
5B
2B 4B
| cekyusa Il cekyus
—
y v \J
B)

Pucynok 1 — CxeMbl MUTaHUS CEKITUN COOCTBEHHOT'O pacxXojia MIEKTPOIHEPTUH.
a — IIpY OJTHOM paboyeM U OJTHOM Pe3epBHOM TpaHC(HOpMATOpax Ha CEKILHUI0; O —
IpY OJTHOM pE3epBHOM TpaHC(hOpMaTOpe Ha JIBE CEKIUU; B — IIPU PE3EPBE,

3aJI0’)KEHHOM B TOBBIIIIEHHOW MOIITHOCTH Ka)KJIOT'0 U3 pad04Yux TpaHCHOPMATOPOB.

Cxemsl ycrpoiictB ABP tpanchopmaTtopon
B nmpakTuke 3KkcIuryaTalli MOKHO BCTPETUTh MHOTO CXeM ycTpoucTB ABP
TpaHC(OPMATOPOB, BBHIMOIHEHHBIX B 3aBHCHUMOCTH OT TE€X WM HHBIX MECTHBIX

YCIIOBUM, - CXEM COEAMHEHUS! CUJIOBOr0 00OpPYAOBAHMS THUIIOB aIIapaTypbl U T.II.

59



Kpatko paccmMoTpuM nuiib T€ cXeMbl (pUCYHKH 2, 3), KOTOPBIE B HACTOSAILIEE BpEMS
SBIISAIOTCSA HambOosiee MpoBepeHHbIMU. [1010’keHEe KOHTAKTOB Ha Ka)XI0M U3 CXEM
ATUX YCTPOMCTB MOKa3aHO AJI YCJIOBMM, Korja BeikiatoyaTenu 1B u 2B pabouero
Tpancdopmaropa BKIIOYEHb, a BbikIouateru 3B u 4B pesepBHOrO
TpaHcopmaropa OTKJIIOYEHBI, U, KpoMe€ TOro, Ha muHax A, b, u B umeercs
HOpMaJIbHOE HampsbkeHue. YcrpoiictBo ABP mo 3TtuM cxemam NpUXOIUT B
JeCTBHE KaK MpHU CpadaThIBAHUU 3aLUTHI TpaHCPOPMATOpPa, YCIOBHO MOKa3aHHON
3necb B Bujae peine P3TP, tak um mpu cpabaThiBaHMM pejie MUHUMAaJIbHOTO
Hanpsbkeuss |PH w pene Bpemenm PB npu mcue3sHoBeHHMM HaIpsDKEHHsT Ha

IMPUCMHBIX HIMHAX b 1o 110051M IMpUYIHUHaM.

: |

Pucynoxk 28 — Cxema aBTOMaTHYE€CKOTO BBOJIAa PE3EPBHOTO TpaHCHOpMaTopa

1TH

C MPUMCHCHHCM PCJIC OJHOKPATHOCTH BKIIIOUCHHA C 3aMCHJICHHBIM OTIIaJJaHUCM

SIKOPSL.
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Pucynok 3 — CxemMa aBTOMaTH4YeCKOIro BBOJIa PE3€PBHOI0 TpaHchopMaropa

C IPUMCHCHUEM PCJIC OJHOKPATHOCTH BKIIOUYCHHA C JIBYMSA 0OMOTKaMH.

[IpuBeneHHble Ha pUCYHKAX 2 M 3 CXEMbl OTJIMYAIOTCS Pa3IUYHBIM
BBIIIOJTHEHUEM pPelle OOHOKpaTHOCTH BKiIoyeHnus POB BeIkirogaTenei pe3epBHOIO
TpaHchopmaropa co croponsl ycrporictea ABP. B cxeme (pucyHok 2) B kauecTse
POB ycranosneno pene tuna PO Yebokcapckoro 3aBoga MOII ¢ 3aMenieHHBIM
OTIaJjaHUeM sKOps, oOOecleyuBaroliee HaJACKHOE [MUTAaHUE KOHTAaKTOPOB
BKIIOUeHUsl Bbikimrouateneir 3B u 4B pesepBHoro tpanchopmaropa. Ilocrme
otnaganusa saxkops POB pene 2PIl Tepser nmutanue M OEPKUT CBOU KOHTAKTHI
pa3oMKHYThIMU. [103TOMY OTKIIIOUEHHE pEe3epBHOTO TpaHchopMaTopa, HaIpuMmep,
peneiHoN 3ammuToil He OyJeT CONpPOBOXKAATHLCSA HOBOM IMMOJayeil MUTAHUS Ha
KOHTaKTOPbl BKJIIOYEHHUS] €ro BBIKIIOYATENE W MOBTOPHO TpaHcPopMarop He
Bkmountes. Ecnu Ob1 pene POB orcyrcrBoBano u pene 2PII momydano Obl

NUTAaHUE HEMOCPEACTBEHHO uepe3 OJIOK-KOHTAaKT 3 BbiKmouarens 2B, To npu
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OTKJTFOYCHHOM II0JIOKEHUHU BBIKITIoUaTenet /B u 2B pabouero Tpancdopmaropa u
MOCJIEAYIONIEM OTKIIOUEHHH M0 JII0OBIM MpUYMHAM BbikiItovareneid 3B u 4B
pe3epBHOTO TpaHchopMaTopa LENU KOHTAKTOPOB BKJIIOUEHUS] CHOBA ObLIA OBl IO
TOKOM U BBIKIIOYaTeTu 3B M 4B BKIIOYWINCHL Obl CHOBa. Takoe IOBTOPHOE
BKJIIOYEHHE MOIJIO Obl TOBTOPATHCS HEOTPAHMYEHHOE KOJIMYecTBO pa3. llpu
Hannuuu ke POB Takoe NOBTOpHOE BKIIOYEHUE HE IPOUCXOIUT.

B cxeme (pucynox 3) B kadectBe POB mnpumeHneHo 00bIYHOE
IPOMEKYTOUHOE pesie 0e3 3aMmensieHus, Ho ¢ 1ByMsa oomotkamu [13]. OOmotka 1
ATOTO pesie yepe3 KOHTaKThl pesie PII BkitouaeTcs nociaeqoBaTeabHO ¢ OOMOTKaMu
KOHTaKTOPOB OTKJIFOUEHHUS BbIKItouateseil /B u 2B pabouero tpancgopmaropa, a
00MOTKa 2 BKJIIOYAETCS MOCIEA0BATEIBLHO ¢ 0OMOTKAMH KOHTAaKTOPOB BKJIIOUCHUS
BhIKITIOUatTeneit 3B u 4B pesepBHoro tpanchopmartopa. [loBTopHOE BKIIOUEHUE
pe3epBHOro TpanchopmaTopa HE MPOUCXOIUT, TaK KaK MPHU BKIIOYEHHOM pabodeM
TpaHcpopmarope oOMoTka IPOB mnurtanus He mnogydaeT U IOCIEIHEE He
cpa0aThIBaeT; €ro KOHTaKThl OCTAIOTCA pPa3oMKHYyThIiMH. [losTomy mipum
OTKJIIOUEHHH PE3EpBHOTO TpaHchopMaTropa KOHTAKTOPHI BKJIOUYECHHS €T0
BbIKITIOUaTeneit 38 u 4B ocraroTcsi 00€CTOUCHHBIMU.

B cxeme (pucynok 3) B 3amemienun POB HeT HaloOHOCTH, Tak Kak IOCIe
€ro cpabaTbhIBaHUS SIKOPb €r0 OyJeT HaJeKHO CaMOYJIEPKUBATHCS IO/ BIUSHUEM
MOSIBUBLIErOCSI TOKAa BKIIOYEHUS KOHTAaKTOpOB BbIKItouarene 3B u 4B,
npoTeKawIiero B ooMotke 2POB 10 OKOHYaHMs Tpoliecca BKIKOYEHHUS OSTHUX
BBIKJIFOYATENIEN.

Pene 2PH B cxeMax (pUCYHKH 2, 3) MPUMEHSCTCS I KOHTPOJISI HATUYHUs
HaIPsDKEHUS Ha MUTAIONIUX [ITMHAX pe3epBHOTO TpaHnchopmaTopa. OHO MO3BOISET
NpeAOTBPaTUTh HEHYXHOE AeicTBUE ycTpoiictBa ABP mpu oTCyTCTBHM 3TOrO

HaIIPS>KCHUA.
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Pacuer mapamerpoB HacTpoiiku pese ycrpoiictBa ABP u peseiinoii

3alIUTHI pe3epBHOT0 TpaHcopmaTopa

[Tycts ycrpoiictBo ABP Beimonmneno mno cxeme (pucynok 2). Torma
3aMmemieHde Ha otnaganue sikops POB, BeiOMpaemoe U3 ycloBUS HAIAEKHOCTU
BKIIFOUCHMS BBIKIIOYaTeNss 4B pesepBHOro TpaHchopmaropa, TODKHO OBITh
MPUHSITO

trop > tes + At (1)
r7ie ts.s - BpeMsl BKIIFOUCHHUS BBIKJIIOUATENS C YUETOM MPUBOJIA;

At - 3amac HagexHocTu (At = 0,2 - 0,3 cek.). Beigepkka Bpemenu pene PB
JOJDKHA OBITH BBIOpaHA HE MEHBIIE BBIICPKKHA BpeMEHH (s pelelHOM 3aliuThl,
JNEUCTBYIONIEH TIPU K. 3. B TOUke K1 IO peakTopa Ha JIMHUSAX, OTXOASIIUX OT IIUH A
(pucyHok 4), T. €.

tPB Z tp_3 + At (2)

_ =
o L.

A

I6,3 KB I6,3 KB

)
Pab. Tp
)
Pes3. Tp

3,15 KB

AR

Pucynok 4 — PacyerHas cxema Ajs BbIOOpa MmapamMeTpoB HACTPOMKHU

pene ycrpoiictBa ABP, BBINONIHEHHOro mnNoO cXeme, NPUBEACHHOW Ha

pUCYHKE 2.
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0,2

Mpn U=0

0,6
\
0,8
1 t
0 2 4 6 cek.

Pucynok 5 — KpuBas s =f (t) BpiOera npuBOIMMBIX JBHTATCISIMH

MEXaHWU3MOB IMpH UcYe3HOBeHUHN HanpsykeHus (mpu U = 0)

M HE MCHbIIE BPEMEHH BBIACPKKHA toy  3alIMTHl  JABHUraTeseu

(IpUCOETUHEHHBIX K MIMHAM b) OT KOPOTKHX 3aMBIKaHHIA, T. €.
tps > to.1 + At (3)

Bonbiee 3 nmomydeHHbIX 10 dopmysiaMm (2) u (3) 3HaueHHUE CpaBHUBACTCS
CO BpeMeHeM cpabaTbiBaHUsI MaKCHMaJIbHOW TOKOBOM 3alIUTHl pabouyero
Tpanchopmaropa tir, 1 Oosblllee M3 HUX MPUHUMAETCS B KA4ECTBE PACUYETHOTO
BpeMeHHU 1, mogaum oca Ha oTkimtovarouiee pesne /Pl Takum o0pa3oM, MOKHO
MOJIYYUTh WU

tr=trs.
WIH

tP = t3Tp (4)
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Bpewms mepepsiBa B MUTaHUH JIEKTPOABUTATEINICH TIPH 3TOM OYyIeT
t=tp+tipr + ton. + topr + tas. +AL (5)
rae Ujpr w topg - BpeMs cpabaThiBaHUSI TPOMEXKYTOUHbIX pene [PII u 2PI1
COOTBETCTBEHHO;

tos. ¥ tzs - BpEeMs OTKIIFOUCHHS BBIKITFOUATENS pabodero TpancopmaTopa
u BpeMs BKJTFOYCHUS BBIKJTIOUATEIS]  PE3EpPBHOTO

TpaHcopmMaropa COOTBETCTBEHHO (C YU4ETOM MPUBOJIA);

At - 3amac Hagexxnoctu 0,2-0,3 cek.

3Has BpeMs MepephiBa B MHUTaHUHM {, MO KpWUBOW BhIOETa MEXaHU3MOB
(pucyHok. 5) s = f(t) MoXHO ompeneNUTh CKOJIBKEHUE S, KOTOpOe OYyIyT WMETh
JBUTATEIM K MOMEHTY TIOJIa4d Ha HUX HANpPsDKCHHS. 3Has CKOJIBKCHHE S, TI0
KPUBOM DJIEKTPOMEXAaHUYECKHX XaPAKTEPUCTUK (PUCYHOK 6) MpH HOMHUHAIHHOM
HanpspkeHun aurareneit Uy MOXKHO OINpENeNuTh KPAaTHOCTh ITyCKOBOTO TOKa

IHyCK.,E[./I H.J.-
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Pucynoxk 6 — KpuBbie Bpaliaromnero MOMeHTa 1 myCcKOBOI'0 TOKa
AIEKTPOABUTATENS
CyMmmapHblii TOK Harpy3Kd JBHUrareiieid MpU H3BECTHOW CYMMAapHOW HX

MOIIIHOCTH HArpy3ku Psy
_ Il'IyCK
IZnyCK - L 12;1 (6)

Hn TOraa CYMMapHLIﬁ HYCKOBOP'I TOK I[BI/Il“aTeJ'IGI‘/JI Ha CTOPOHC HH3KOI'O

HaIPsHDKEHUS] CUIIOBOTO TpaHchopMaropa

_ IrlyCK.,:[
IZnyCK - IZA (7)
H.J,

WU, OTHOCA €ro K CTOPOHE BBICIIETO HANpPSIKEHUS  CHUJIOBOTO
Tpancdopmaropa, T.e. K MECTy YCTaHOBKM TpPaHC(HOPMATOPOB TOKA 3aIUTHI

pe3epBHOTO TpaHchopMaropa, moJIyduM
_ U
Il'IyCK - IZHyCKTI (8)
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rae Us u Uy - HanpshKeHWE CHIIOBOTO TpaHC(POopMaTopa COOTBETCTBEHHO Ha
BBICOKOW W HH3KOW CTOpoHe. Torja TNepBUYHBI TOK CpadaThIBaHUS 3aIIUTHI
pe3epBHOTO TpaHchOpMATOpa, OMPEICIIEMbI M3 YCIOBHS OTCTPOHKH €€ OT

HaYaJIbHOT'O TOKa CaMO3allyCKa ,Z[BHFaTeJIeﬁ, 6yz[eT

KH
I; = K_Blnycx 9)
rae Ka - Kodhdumuent HaaexkHoctw; s pene tumna IT-500 xx = 1,4-1.5;
Ks - K03 QuimeHT Bo3BparTa TokoBoro pene; 1 pene 3T-500 x, = 0,85.
3nas  kodddumment TpaHchopmaruu TpaHCHOPMATOPOB TOKa Ny W

KOO (DHUIIMEHT CXEeMBI Kcx, MOXKHO OIpPEACIUTh TOK cpadaThIBaHUS pelie 0
dbopmyie

L (10)

P, n
B T
COHpOTI/IBHeHI/IG BCECX HBHraTeﬂeﬁ B OTHOCUTCIIBHBIX CIMHHUIAX, OTHCCCHHOC

K HOMHUHAJbHOMY TOKY U HamlpsDKEHHIO TpaHcpopMaTopa Ha HU3KOM cTopoHe lui

1 Uy, MOXKHO TIOJTYYUTH [6] U3 COOTHOILICHUS

Ly UZ

a0~ Toyek . 172

x, (11)

Iyp
rZIe - KpPaTHOCTh ITyCKOBOI'O TOKa, ONPEACISIEeMOro MO KpuBOW (pucyHka 6);
N-4yuca0 aBUrarese. BoccraHaBiIMBaKOUIEECss HANPsKEHUE HA JBUrareisx, T. €.

HaNpsHKCHUE CaMO03aIyCcka, MOXHO OIPEIeNIUTh 1Mo Gpopmysie [6]

U”.X'*/:L

IR

(12)

Xap+XuTp
IJI€ X+Tp - CONPOTUBJIEHUE TpaHCPOpPMATOpa B OTHOCUTEIBHBIX €IUHULAX.
3Has OTHOLIEHME BOCCTAaHABIMBAOIIErocs HampsokeHuss Us K HOMHHAJIBHOMY
HanpspkeHuto aurarened Uy, a Takke CKOJbXEHUE S, MOXKHO IO KpPHUBBIM
MOMEHTOB (pPUCYHOK 6) OmpeaenuTh BO3MOKHOCTh CAMO3aITyCKa JABUTaTENICH.
HanpsoxkeHne cpa®aTbiBaHUs peiie TOHMKEHUS HalpsbkeHus /PH BbIOMparoT
U3 yClIOBUA HecpaOaTbIBaHUS €ro IpH K. 3. B Touke K2 (pucyHok 4), T. €. u3

yCIIOBUS

T (13)
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a TAKIKC M3 YCIIOBUA HeCpa6aTI>IBaHI/I$I Cro 1pu CaMoO3allyCKe I[BI/IFaTeJIeﬁ

IMOCJIC BOCCTAHOBJICHHUA UX IIUTAHUA, T. €. U3 YCIIOBUA

Uy

UcplPH < K_H (14)

rae Ugs - OCTaTOYHOE HAIpsKEHUE Ha IMHAX A TPH K. 3. B Touke K>

N3 mnonyuennbix mo ¢dopmynam (13) u (14) 3HaueHUl, OTHECEHHBIX B
JTAHHOM CJIy4ae K MepBUYHOM cTOpoHE TpaHchopMaTopa HarpsiKeHus: (PUCYHOK. 8
win 9), BbIOMpaeTcs MEHbIEE, U CPAaBHUBAECTCS C HOMHUHAJIBHBIM HaIPSKEHUEM
pabodero ucrouHuka nutaHus Uun. Ecnu monyueHHoe 3HaueHHE HANpPSKEHUS
Uep.ipn He Bbiie 0,25Unn, TO OHO NPUHMMAETCS OKOHYATENlbHO. B mpoTuBHOM
Cllyyae B KayeCTBE PAaCUETHOIO 3HAYEHHUS 3TOr0 HAIPSIKEHUS PEKOMEHIyeTCs
npuHuMaTh Uy ippy = 0,250,25U, 4. OOBsicHAeTCS 3TO TeM, 4to pene /PH B cxeme
(pucyHok 8 U 9) paccMaTpuBalOTCS XapaKTEPU3YIOLIMMHU HE TOHM)KEHHE pabodero
HaAIpPsDKEHUS, a €r0 HCUE3HOBEHHUE.

Hanpsixenue cpabatbiBanus pesie NOBbIIEHUS HanpsbkeHus 2PH BbIOMparoT
U3 YCJIOBHUSI HecpaOaThIBaHMS €ro MPU MUHUMAIBHOM pabo4yeM HampsHKEHUU Ha

IIMHAX PE3epBHOTO TpaHchopMaropa, T. €.
J— KB
UcpZPH - Upa6.MI/IH (15)
H

riae k. = 0,85 - 0,9 - koaddunmeHt Bo3Bpara perne;
k. =1,1-1,2 - koopbunmreHT HaAC>KHOCTH.

MunumanbsHoe padouee HanpsikeHue Upus un. puHuMaerca Ha 10% menbuie
HOMUHAQJIBHOTO HANpPsDKEHHWs] HA [IMHAX BBICIIETO HANPSDKEHHUS PE3EPBHOTO
TpaHncpopmaropa.

Y4uuThiBas BO3MOXHBIC aBapUHHBIC CHUXCHUS HAIMPSHKEHUS PE3EPBHOTO
HMCTOYHMKA TUTaHUS, ompesaensemMoe no ypaBHeHuro (15), nampspkenue Ucpopn

PEKOMEHIy€eTCsl IPUHUMATh paBHBIM HE MeHee 60% OT HOMUHAIIBHOTO.
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IIpumep pacuyera

Jlano:

1. Pabouuii u pesepBHbId TpaHchopmaTopbl (PUCYHOK. 4) MUTAKOTCS OT
cekiuil mMH A 1 B reneparopHoro HanpsikeHusa 6,3 kB. MOIIHOCTh KaXI0ro U3
TpanchopmaropoB Prp = 3200 kBa, peakTUBHOE CONIPOTUBIIEHUE XTp %0 = 5.

2. Ha TtpancpopmaTopax, KpoMe TOKOBOM OTCEUKH C BpPEMEHEM
cpabarbiBanus totp = 0,1 cek., mpeaycMoTpeHa MakCUMalbHasi TOKOBAs 3allluTa C
BpeMeHeM cpabarbiBanus 13 1p = 0,6 cek.

3. Bpemsa otkimouenus  Beikirouarenen  to.=0,15 .cex., Bpems
BKJIFOUEHHMS BBIKIIOUaTeien tss= 0,25 cek.

4, Haumenblias BelMurHA OCTATOYHOT'O HAMPsDKEHUsS HA MIMHAX 6,3 KB,
noyyvaromiasics npu kK. 3. B Touke K (pucyHok 10), cocraBusier 65% oT ero
HOMHWHAJIBHOTO 3HAYCHHS.

5. Bpemsi cpabarbiBaHMsl JTMHEWHON TOKOBOW OTCEUKH, EHCTBYIOIIEH
IpH K. 3. B Touke K1 npuHATH tp; = 0,15 cek.

6. K mwmuam 3,15 k6 moaxmioueHo & aABUrarejed MOIIHOCTBIO IO
P=200 kBm, Uy = 3 xB, coS¢ = 0,81l. Kaxnawiii u3 npurareneit paboraer ¢
Harpy3kou, paBHoil 90% ero HoOMUHAIBLHONW MOIIHOCTA. MOMEHT CONPOTHUBIICHUS
MPUBOIUMBIX JIBUTATEISIMUA MEXaHU3MOB - TTIOCTOSIHHBIH.

7. DJIEKTPOMEXAHUYECKUE XApPAKTEPUCTUKHU JIBUTATEIE U KPUBBIC
BbIOEra MEXaHM3MOB MIPUBE/ICHBI COOTBETCTBEHHO HA PUCYHKaxX 6 U D.

8. JlBuratenu 3amuIieHbl OT KOPOTKUX 3aMbIKaHUH  TOKOBBIMU

OTCEYKaMM C BpeMeHeM cpabartbiBaHus to,=0,1 cexk.

Tpedyercsi: 1. CocraBuTh NPUHIUIIMAIBHYK) CXEMY  yCTPOWCTBA
aBTOMaTUYECKOTO BBOJA pE3EPBHOrO TpaHCcPoOpMaTopa, MUTAIOMIETO CEKIIHIO
COOCTBEHHOI'0 pacxojia dJEKTPUYECKON CTaHIUHU, NPUMEHUTEIBHO K CXEMe
NIEPBUYHBIX coequHeHMH (prcyHok 10).

2. Paccuurars ycraBku ycrporicta ABP.

3. PaccunTaTh ycTaBKy TOKOBOHM 3alllMTHI PE3E€pPBHOTO TpaHCcHopMaTopa,
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UCXOJS U3 OTCTPOMKH OT ITyCKOBOT'O TOKA JBUTATEIIEH.

4, IIpoBepuTh BO3MOKHOCTD CaMO3aIlyCKa ABUTaTeNICH, MUTAIOIUXCS OT
muH 3,15 kB.

Pemenue. Cxema ABP moxer ObITh ipuHSTa (PUCYHOK 8) C MPUMEHEHHUEM
perne OAHOKPAaTHOCTH BKJIXOUeHHs Tuna PO cepuitHOro mcrnonHeHus. Tak Kak 1o
YCIIOBUIO BpEMs BKIIFOUEHHUS BBIKIIIOUATENs pe3epBHOrO TpaHchopmaTopa tes =
0,25 cek., TO B Ka4ecTBE peJie OJJHOKPATHOCTU BKIIOUEHUSI POB MOXXHO NMPUHSTH
pene tuna P2-100, no3Bosstoniee NOMyUYUTh 3aMEJIEHUE HA OTHAJAHUE SIKOPS J10
2 cex. Bpems 3amenneHust 3Toro pene onpezenseM no paBeHCTBY (1), mpuHumas
3anac HagexKHOCTH At = 0,25 cek. IIpu 3TOM nomyyum

tros = tes. + At = 0,25+ 0,25 = 0,5 cek.

ITo BeIpaxkenusiM (2) u (3) onpenensieM BbIAEPKKY BpeMeHU PB (pUCyHOK
8), mosty4ast COOTBETCTBEHHO

tra = 1,5 + At =0,15+ 0,5 = 0,65 cek.

u

tpp =t,0.+ At=0,1+0,5=0,6 cex.

npuHumaeM tpp = 0,7 cek.

Tak kak tpp > t.7p, TO pacuerHoe BpeMs noaauu Iuiroca Ha pene 1PIT B
COOTBETCTBHHM C paBeHCTBOM (4) Oynmer t, = 0,7 cek. Torma, mpuHuMas Bpems
cpabaThiBaHUs MPOMEXKYTOUHBIX pene [Pl u 2PIl (pucyHOK 2) OJUHAKOBBIM U
paBHbIM tp7 = 0,05 cek., BpeMsl nepepbiBa B MUTAHWU JABUTATENIEH ONPEEISEM IO
hopmyae (5)

t=1t, + tipy + too+ Loprt+ Lo+ AL=
=0,7+0,05+0,15+0,05+0,25+0,03=1,5 cex (5)

[To xpuBO¥l BhIOETa MEXaHW3MOB (PUCYHOK 5) ompenemnsieM CKOJbXEHHE S,
KOTOpoe OyAyT MMETh JBUTATENM NpH mnepepbiBe B nutaHuu. [Ipu stom s = 0,3.
3Hasg CKOJbXEHHE, MO KPUBOW XapaKTEPUCTHK (PUCYHOK 6) MpW HaMpsHDKEHUU

I[BPIFEITGJIGﬁ, PaBHOM HOMHHAJIBHOMY, OIIPCACIIAACM KPATHOCTD ITYCKOBOT'O TOKaA

Inycxc.,a —39

IH.,E[
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B cooTrBeTcTBMM C 3aJaHHBIM YCIOBHEM CyMMAapHasi MOIIHOCTb Harpy3Ku
JBUTATENIEeH

Ps:=0,9-Py:n =0,9-200-8 = 1440 xem

rae N - YUCIIo ABUTaTEIICH.

IIpm 5TOM CyMMapHBIN TOK Harpy3KH JBUTraTENEH

Py, 1440

B V3U,cosp V33 0,81

CyMmMapHbIii MyCKOBOM TOK JIBUTaTEIEH

IZ'L[ = 342a

I
Ipnyex = @Qa =3,9342 = 1334a
H.J.

NN, OTHOCA €TI0 K BBICOKOM CTOpPOHC TpaHC(bopMaTopa, rac yCTaHOBJICHA

TOKOBas 3aIllUTa, U3 ypaBHEHUS (§) MOIydyuM

Ui 3,15
Iyyex = IEHYCKFI = 13346,—3 = 667 a
Torma mnepBUUHBIA TOK cpadaThIBaHMUs 3allUTHl TpaHchopmaTopa IO

BeIpakeHu1o (9)

K 1,45
I, = K—”IHYCK = @667 =~ 1140 a

B

3nas  kodddumment Tpanchopmaruu TpaHCHOPMATOPOB TOKa Ny W
KO DUIIMEHT CXeMBl Kcx, MOXHO 10 ypaBHeHuto (10) ompenenuTs TOK
cpabaTbIBaHUS TOKOBOT'O PEJIC 3aIIUTHI U BEIOPATh YCTABKY.

ComnpoTuBiieHHE IBUTATENEH onpenenuM 1o ypasaenuto (11)

L, U2 590 32
Xy = 7————— = , >=0,36
Lnyex g Uz 3,98475 3,15
Y_n I 11
IH.A. A
I"'1e HoMUHAIBHBIN TOK TpaHcopMaTopa
; Pr, 3200 200
—_— —_— —_— a
T VBU, V33,15
a HOMI/IHEUII:HBIIZ TOK IBHUI'ATCIISL
P 200
ik 475 a

I = = =
" \BU,cosgp V330,81
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BoccranapiauBaroneecs HaIPsAKCHUC HA JIBUTATCIIAX
g _ Uik, _ 3150036 _ 3150036
. =

- - - 760
Xon + %1, 0364005 041 ?

HJIM B ITPOUCHTAX K HOMWHAJIbHOMY HAIIPSKCHHIO I[BI/IFaTCJ]Cﬁ

U.% = 27601 00 — 92y
2073000 7

3Hass BoccTaHaBiauBawolieecss HampsbkeHue Ug% U CKoapxkeHue S, 10
KPUBBIM MOMEHTOB (pUCYHOK 12) mpoBepsieM BO3MOXHOCTh CaMO3aIycKa

npurarened. Tak Kak mpu 3TUX JaHHBIX OTHOCHUTEJIbHBIM BPALLAIOIIUKACS MOMEHT

M
M_ = 1,25, a4 MOMCHT COIIPOTUBJICHUA IPHUBOAUMBIX IABUTATCIIIMHU MCXAHU3MOB

H

paBHbI €IUHULE, TO MPEBBIIICHUE BPAIIAIOIIEr0 MOMEHTa HaJl MOMEHTOM
CONPOTHUBJIEHUS, paBHOE 25%, MOJKHO 00€CIEeUnTh Pa3BOpPOT BCEX 8 IBHUrarenei
CEKL[MM COOCTBEHHOI'O PAcXo/a.

Hanpsoxkenue cpabGarbiBaHus —pene  TNOHMXXEHUS  Hanpspkenuss [ PH,

omnpenaelsemMoe no ypaBHeHuto (13)
U,U; 065U0,U, 065U,; 065315
clPH = 77 — - 1 — = = 1,64 KB
K, U, K, U Ky 1,25

U

Hamnpsoxkenue cpaOateiBanus storo ke pene 1PH, omnpepensemoe 1o

dbopmyite (14)
U, 2,76

Ucp 1p1 % 128 2,2 KB

Tak kak MeHbIIee W3 TOJTYYEHHBIX 3Ha4YeHUH, T. €. 1,64 KB, cocTaBiser
oonbie 25% ot Uuu = 3,15 k6, TO B KauecTBE pacYETHOTO 3HAUCHUS HAMPSIKCHUS
cpabartbiBanus pene / PH npruHUMaeM OKOHYATENIbHO BEJIHYUH

Uep1pn = 0,250, = 0,25-3,15 = 0,79 kB

Hanpsbkenue cpabarbiBaHus —penie  TOBBILIEHUS — HampspkeHuss 2PH

onpenensieM u3 ypapHeHus (15)

Ky Ky 5
Uep 2pn = K—Upaf)_MPIH = 09U, = 175 0,96,3 = 3,85 kB
H H )

)

Hanpsixenue Ucpopn 0THECEHO K mMHAM 6,3 KB. Tak Kak 3TO HalpsiKeHUe 1o
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OTHOHICHWIO K HOMHWHAJIBHOMY HAIPsSKCHUIO PC3CPBHOTO HWCTOYHHUKA ITUTAHUA

COCTaBJIAICT

385 100 = 61 %
6,3

T. C. CBBIIIIC 60%, TO Cro IIPpUHUMACM OKOHYATCJIbHO B Ka4CCTBC PACUCTHOI'O
3HAa4YCHUA.

Tabnunua 1 — Jlanasie 1y1s pacyeTa Mo BapuaHTy

N BapuaHnTa KomnuectBo/ | tss, Unsur, | Urewn., Prp, kxBA
MOIIIHOCTh CEK kB kB
AIEKTPOABU.
1 8/200 0,2 3,15 6,3 3200
2 6/150 0,21 6,3 10,5 4000
3 8/180 0,25 10,5 13,8 6300
4 10/160 0,19 6,3 15,75 6300
5 12/150 0,2 3,15 6,3 3200
6 8/210 0,2 6,3 10,5 4000
7 6/240 0,21 10,5 13,8 6300
8 4/320 0,25 6,3 15,75 6300
9 8/190 0,19 3,15 6,3 3200
10 6/170 0,2 6,3 10,5 4000
11 10/140 0,2 10,5 13,8 6300
12 6/220 0,21 6,3 15,75 6300
13 8/150 0,25 3,15 6,3 3200
14 12/120 0,19 6,3 10,5 4000
15 10/140 0,2 10,5 13,8 6300
16 8/150 0,2 6,3 15,75 6300
17 6/190 0,21 3,15 6,3 3200
18 12/100 0,25 6,3 10,5 4000
19 10/130 0,19 10,5 13,8 6300
20 6/150 0,2 6,3 15,75 6300
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3ansTue 8. ABTOMaTHKA NPeAOTBPALLIEHUS HAPYUICHHUS] YCTOMYNBOCTH

Moayas moaeaupoBanusi aToMmatuku (AITHY)

Moayns MoaenupoBaHus apromatuku AIIHY  npegnasnHauen s
MIPOBEJEHUS CEPUH PACUETOB MEPEXOAHBIX MMPOLECCOB C PA3JIMYHBIMUA aBAPUHHBIMU
CUTyalllsIMU M y4eTa B HMX JECHCTBUM NMPOTUBOABapUMHOM aBTOMAaTHKHU. [Iponecc
PabOTHI MOJTYJISI MOXKET OBITh TIPEICTABIICH CIACAYIONICH CXEMO:

Tabnuua 8.1 — MicxoaHble JaHHBIE U PE3yIbTaThl pacueTa

No Hcxonuple nanueie Tun ¢aiina
1 DneKkTpuyecKasi MOJIEb AJIs pacyeTa TMHAMHUKHU CO IUHAMUKA.Ist
cOaTaHCUPOBAHHBIM YCTAHOBUBLIUMCS PEKUMOM
2 Onucanvie aBapuitHBIX MPOLIECCOB BapuanTtasle p-ThLVIN
3 Onucanue ogHou unu Heckoiabkux AITHY Lapnu.lpn
4 Omnucanue ceuyeHud (MpH WX HCHONB30BaHMU B | Sechen.sch
AITHY)
PesynpTar
1 Cuenapuii pabotsl [IK RUSTab CueHnapuii.scn
2 BrimonHenue cepun pacyeToB o chopMUpOBaHHBIM
cleHapusiM (OMIIMOHAIIBHO)

Pesynbrarom paboTel Momyis sBiseTcs CHOPMHPOBAHHBIN CIICHApUA
pabotel IIK RUSTab. /[Ins BbINOJHEHHS CEpPUM PACUETOB YCTOMYMBOCTHU
IPELYyCMOTPEH AaBTOMATHYECKUI 3allyCK pacyeTHOro OJioKa JMHAMHUKA 110
chopmupoBaHHOMY  clieHaputo. [loCKOJbKYy CIleHapuil OMUCHIBAET TOJIBKO
OJVHOYHBIA pPAacCyeT, TO NPU ABTOMATUYECKOM BBINIOJHEHUU CEPUM pPaCUETOB
COXpPAaHSETCS TOJIBKO MOCIEAHUN CPOPMUPOBAHHBIN CIICHAPUH.

Jlist 3amycka Moayssi HEOOXOJIMMO BbIOpaTh aBapUHHBIE MPOIECCHI, a IS
KQKJIOr0 MPOLIECCA — YYUTHIBAEMBIE B HUX aBTOMAaTUKH.

Hamnune AITHY He sBnsieTcs oO0s3aTeNbHBIM TPHU pacueTe aBapHitHOTO
nporecca. KpoMme TOro, BO3MOKEH pacyeT C «IyCTbIM» aBapUMHBIM IMPOLECCOM
(npu 3ananuun AITHY, coaepikaiiieil mycKOBble OpraHbl, KOTOpble cpadaThIBAIOT MO

neperpy3ke 000pyA0BaHMs B UICXOJHOM PEXUME).

3ajaHue aBapUITHBIX IIPOIECCOB
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B TIK RUSTab moxHO MoOmenupoBaTh aBapuiiHBIC MPOIECCHI, 3aaaBas
aBapuiiHbIC COOBITHSI, MECTa MPUIIOKEHUS BO3MYIICHUS (COOBITHS), HEOOXOIUMBIC
napaMmeTpbl U BpeMs Hauajia Impolecca.

3ajaHue aBapuiHOTO IMpolecca OCYILIECTBISIETCS Ha OCHOBE TaOJuIY
«ABapuiiHbIN NpoLecc» U «ABapHilHasi CUTyaLUs».

B Tabmmie «ABapuiiHBIN mpoIeccy 3amaeTcs UASHTU(HUKATOP aBapHITHOTO
npouecca (none «Homepy»), ero HazBaHue, TN (IMHAMUYECKHM, CTAaTHUYECKUN).
[Ipy HanWuuM aBTOMATHKM HEOOXOAMMO 3aJaTh CIIMCOK AaBTOMATHK (1oJie
«NNaBTOMaTHK» — CHUCOK HOMEPOB aBTOMATHK, IEPEUUCIICHHBIX Yepe3 3alATYI0),
KOTOPbIE MCIOJB3YIOTCS MPU 00paboTKe aBapuiiHOTO mpouecca. Jist BINOJHEHUs
CepHUM pacyeToB TpeOyeTcs OTMETUTh HEOOXOJUMBbIE aBapHiiHbIE Mpolecchl (ToJe
«O»). Hns pacueroB B IIK RUSTab pomkeH wucmnonb3oBaThcs THUI Mpolecca
«JlmHaMu4eCcKuin».

[Ipumep 3amonHeHUs TaONMIBl «ABapUUHBIA Ipolecc» (ONUCAHO TpPH
aBapUITHBIX TIpoIecca):

AMHY:ABapuiiHbiil npolecc X

Y &SN ESTEGD N

0 Homep HazeaHue Tun NNaeToMaTHK
1 K3 420-60 AvHamuueckmii 1

v 2 K3 60-114+41 OuHamuyeckuii 2

V! 3 TecT BOZMOMXHLIX TUNOB aBa... [JuHamudeckwid  1,2,3

A

Tabnuna «ABapuiiHasi CUTyalHs» ONMUCHIBACT BCE U3MEHEHUS (OTKIIOUCHUS

JIMHUN, ITYHTHI K.3. U T. 11.) JIEKTPUUYECKONM MOJIEIHU B X0JI€ aBapUIHOTO IMpolecca:

AMNHY:ApapuitHblil npouece X | AMNHY:ABapuiiHan cuTyaums X

Y EdsEEEEHDMA

5 Homep FOL A Tun Ny/Nb Ne Np 3Haue... 3Haue... 3Haue... Time

P Vaen Wynwtk3 429 5 5 0,100
BeTeb cocT. 429 60 0 0,200
Yaen WyHTK3 429 0,200
Yaen WyHTK3 60 9 15 0,100
BeTBb cocT. 60 114 0 0,300
Yaen WyHTK3 60 0,300
eH. cocT. 41 i 0,500

N R W N -
NONON N R e
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JIns Kaxka0¥ aBapuiHOM CUTyalld 3aJar0TCs: HOMEP aBapuMHOTO Mpolecca
(«<Homep»), B KOTOpOM OHa BO3HUKaeT; mnepeuuciaumoe rmnone «Tum» (Tun
aBapuUUHON CUTyalluu: OTKJIIOUYCHHE/BKIIFOYEHHUE BETBH, YCTAHOBKA/CHATHE LIyHTA
K.3. U T. 01.); BpeMsl HAcCTYIUICHUS aBapUUHOW CUTyallud OTHOCUTEIBHO Haudalia
aBapuiiHoro mpouecca («Timey»); wuneHTudgukatrop oObekTa (y37a, BETBH,
reHepaTopa, CeYEHUs ); 3HAaUCHUsI TapaMeTpPOB (CONMPOTUBIICHUE ITYHTA, COCTOSIHUE
JUHUW), OIpeaeisieMble THUIOM aBapuilHOM curyauuu. JlJiss UCKIIOYEHUS
aBapUilHOM CUTyallMM U3 Mpolecca HEOOX0auMO 3aelcTBOBaTh noiie «Sy». [lons
«FOL» n «A» B IIK RUSTab (ripu pacuere 1MHAMHKN) HE UCIIOJIb3YIOTCS.

Crnenyert oOpatuTh BHUMaHUE, YTO 3HAUEHUS napameTpa «O» U «HE 3aJJaHO»
(moJe 0CTaBIIEHO MYCTHIM) OTINYAIOTCS.

Jst pacaeroB B [IK RUSTab ucnonb3yroTcst clieayromniie TUIbl aBapUHBIX
CUTYaIHi (CIIUCOK MOXET ObITh JOTOJIHEH B CIEIYIONIUX BEPCHSIX):

1. BetBb cocTosiHMEe — HMCHOJIb3yeTCs A OTKIOUeHus: («3Hauenuel»=0)
win BKItoueHus («3Hadenuel»=1) BeTBU, coemmHstomen y3iael «Nby, «Ne» ¢
HOMEPOM NapayieIbHOCTH «Np» B MOMEHT BpeMeHU « Timey.

2. Y3el COCTOSHUE — UCTIONb3YyeTCs sl OTKiIoYeHus («3Hauenue 1 »=0) nnun
BimoueHus («3Hauenuel»=1) y3ma «Ny» B MomeHT BpemeHu «Time». Ilpu
BKJIIOYEHUM y3Ja HE NPOUCXOJUT AaBTOMATUYECKOTO BKJIOUEHHS BETBEH,
MOAKJIOUEHHBIX K HEMY.

3. Tenepatop coOCTOSIHUE —  HUCHOJNB3YeTCS ISl OTKIIIOYEHUS
(«3nauenue 1 »=0), win BriroyeHus («3HaueHuel»=1), reueparopa «Ny» B MOMEHT
BpemeHu «Timey.

4. BerBp RXB - wucnons3dyercs s HM3MEHEHUS IIapaMETPOB BETBU
(«3nauenue1»=R, «3naueHne2»=X, «3nauenne3»=B), coequnsroneit y3ibl «Nby,
«Ne» ¢ HoMepoM napaieabHOCTH «Np» B MOMEHT BpeMeHu « Timey.

5. BerBp Kt — wucnone3yercs g HW3MEHEHHs I1apaMETpOB BETBHU
(«3nauenne 1 »=Kt), coenmunsromeii y3ibl «Nby, «Ney» ¢ HoMepoM mapamieaTsHOCTH

«Np» B MOMEHT BpeMeHH « Timey.
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6. ¥Y3en BGm — ucnosb3yercs sl U3MEHEHUS NapamMeTpoB ILIYHTA y3ja
(«3nauenue 1 »=B, «3nauenne2»=G) ¢ HoMepoM «Ny» B MOMEHT BpeMeHHU « Timey.

7. ¥Y3en LlynTK3 ucnone3yercs s 3aJaHusl WIK CHATHUS IIYHTA K.3. y3Ja
(«3nauennel »=R, «3nauenne2»=X) ¢ HomepoM «Ny» B MOMEHT BpeMeHH « Timey.
Jnst cusaThA K.3. TpeOyeTcss KOMaHJla ¢ He3aJaHHbIMU Mapamerpamu. [lapamerpsl
R=0, X=0 cOOTBETCTBYIOT METAJUIMYECKOMY K.3.

8. ¥Y3en PQHar — ucrnonb3yercs Uisi U3MEHEHUsI TapaMeTPOB HArpy3Ku y3ia
(«3nauenuel »=Puar, «3nauenune2»=Quar) ¢ HomepoM «Ny» B MOMEHT BpPEeMEHHU
«Timey. @akTUYECKH MPOUCXOAUT U3MEHEHHE IIIyHTA HAIPY3KH y3J1a Ha BEJIMYUHY
OTHOLIEHUS CTApOX U HOBOM HArpy3KHU YCTAHOBUBIIETOCS PEXHUMA.

9. V3en deltaPQuar — wucnonb3yercs il W3MEHEHHS Harpy3ku ysia
(«3nauennel »=deltaPuar, «3nauenune2»=deltaQuar) ¢ Homepom «Ny» B MOMEHT
BpeMeHU «Timey». DakTHUeCKu MPOUCXOIUT U3MEHEHHE IIIYHTa HArpy3KHu y3Jia Ha
BEJIMYMHY OTHOLUEHUS CTapOd M HOBOM HAarpy3KH YCTAHOBHUBLIEIOCS PEXHMa I10
popmyne: Puosas = (P — deltaP).

10. On-t aBT — ucnonbdyercs: 1) mus 3amycka «Ilop/BJIK» u3 tabmuuel
«OneMeHTbl aBTOMATUKW» («3HaueHunel»=1); 2) U3MEHEHUsT AKTUBHOUN TPYIIIbI
YCTaBOK OJJIeMeHTa aBTOMAaTHKU («3HaueHue2»). YkaspiBaeTcsi Homep «Ny»
DJIEMEHTa aBTOMAaTWKM © MOMEHT BpeMmeHm «Time». 3amyck «I10p/BJIK»
OCYIUECTBIISAETCS AJIsI JIEMEHTOB, HE UIMEIOLIUX MTPUBA3KH K paCUETHON MOJIENH.

Onucanne MOJEIN aBTOMATUKH

ABTOMAarvKa COCTOMT M3 DJJEMEHTOB M CXE€Mbl HUX COeIuHEeHus. B
3aBUCUMOCTH OT THIMA, JJIEMEHT AaBTOMATHKUM MOXET COJEpX aTh OAHY WIIU
HECKOJIbKO YCTAaBOK. YCTaBKM OOBEIMHSIIOTCA B TPYNIbl, BCEr/a aKTHUBHA OJHA
rpyIia yCTaBoK.

KoHkpeTHy0 MOZIe/Ib aBTOMATUKH OIpeAeisaeT cxema coequuenus. Oaud u
TOT K€ 3IEMEHT MOXKET UCIOJIb30BATHCA HECKOJIBKO Pa3 B OJHOM MM HECKOJIBKHX
CXeMax aBTOMAaTHKHU.

DJIEMEHTBI aBTOMATUKH

DJeMeHTaMU aBTOMATUKH SIBJISTFOTCS:
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— myckoBble oprausl (I10p);

— 0nokupoBku (bJIK);

— KOHTpOJIb npeAuecTytomiero pexxuma (KIIP);

— ynpasisitoniue Bo3aeicteus (YB).

KEDK,IILIIZ QJICMCHT aBTOMAaTHUKH JOJI’KCH OBITH ONMUCAH B Ta6n1/1ue «JIEeMEHTHI

ABTOMATHUKI C MOMOIIBIO TOJIEH:

— «N» — yHUKaIbHBIN HIEHTU(DHUKATOD;

— «Ha3Banuey;

— «Tundm» — tun sneMeHTa aBToMmaTuku. llepeuncisiemoe mnose, KOTopoe

npuHuMaet ojiHo u3 3Hauenuil: [10p, BJIK, KIIP, VB;

— «Tum» — THn (bHSH‘ICCKOfI BCIIMUYUHBI WX COCTOSAHHA, K KOTOPOMY

IIPpUBsA3aH 3JICMCHT. B 3aBucuMOCTH OT THIIa 3J€MEHTAa aBTOMATHKU I10JIE JOJIDKHO

IMpUHUMATb OAHO U3 3HAYCHUM:

Tabnuua 8.2 — Bo3aMoOXHBIE 3HAUEHUS 101 aBTOMATUKA

MTyCKOBBIE | OJOKHPOBKH | KOHTPOJb YIIPaBISIONIHE 3HaueHwe
OpraHbl MPEIECTBYIO | BO3ICHCTBUSA
IIETO PeKUMa
DOJI OPJI 0J1 OrtkimroueHne BeTBH (Tp-pa, JIDII)
o0or OPI’ or OTKIIIOYEHUE TeHepaTopa
DdOP OPP OopP OTKiI04eHne peakropa
P p P AKTHBHAasI MOIITHOCTb BETBH
PS PS PS AKTHBHAsI MOIITHOCTb CEUECHUS
PG PG PG AKTHBHAs MOIITHOCTh T€HEpaTOpa
Q Q Q PeakTHBHAS MOITHOCTH BETBU
QG QG QG PeakTnBHas MOITHOCTH TeHEpaTOpa
| | | Tox BeTBU
IG IG IG Tok renepartopa
U U U Hampsixenue B y3ie
F F F Yacrora B y3i1e
Delta Delta Delta Pa3HOCTE YIJI0B MEXIY Y3IaMU
dP/dt dP/dt ITpou3BoOHAS MOIIIHOCTH
dF/dt dF/dt ITpon3BOHAS YACTOTHI
OH OTKJII04EeHNE HArpy304HOM rpynmbl
OHY OTKIIIOYEHUE HATPY3KH B y3II€
NPT NmMnynbcHas pasrpys3ka
OB ®DopcrupoBKa BO30YKIESHUS
On-T aBT On-T aBT On-T aBT On-T aBT DneMeHT aBToMaTHKu (6€3
MIPUBSI3KU K PACUCTHON MOJICIIN)
Cym Cym Cym Cym Cymmarop
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— «>/<» — 3HaK IS DJIEMEHTOB C YCTaBKOH, OIpeIeNseT YCIOBHUEC
cpabaThiBaHusl (HAa TIPEBBIIEHUE WM TOHUXKEHUE COOTBEeTCTBeHHO). Ilo
YMOJIYAHUIO UCTIONB3YETCS «»;

— «v/d» — mone mis ameMeHTOB ¢ yeraBkoi (ucmonb3yercs aus 110p, BJIK,
VYB). Onpenensier 3HaueHHE YCTaBKU (BEJIMYMHBI BO3AeUCTBUS): «Bennunnay —
3HAYEHUE PACUETHOW BEIWYUHBI (110 yMOI4aHui0); «3MeHeHHne» — B ycTaBKax
JJIEMEHTa 3a/1aeTCsl M3MEHEHUE PACUETHOM BEJIWYMHBI 1O OTHOIICHUIO K
J0OaBapUHOMY PEXUMY;

— «N_1», «N_2», «N_3» — unenrudukaTop 00bEKTa pacueTHOW MOJIEIH, K
KOTOPOMY JIOJKEH OBbITh TMpUBS3aH JJIEMEHT AaBTOMAaTUKK (HOMEp y3Ia,
reHepaTopa, CEUCHUs, Harpy304YHOW I'PYMIbI, 3JIEMEHTA aBTOMATUKH, JJIsI BETBHU —
HOMEpa Vy3J0B M HOMep mapamienbHoctu). [ns tunma «Cymmarop» He
UCIIOIb3YETCS;

— «['pynmay — uaeHTUGUKATOp TPYMIIHI IS UCTIOJIB30BaHUs B cymmaTope. B
KauecTBe WACHTU(UKATOpA TPYNIbl JOJDKEH HCIOJIb30BaThCS UIEHTU(PUKATOP
CyMMaropa;

—  «Kosdpdumuent» — 3HaueHHMe  pacueTHOro  OO0bEKTa  Mepea
WCIIOJIb30BAaHUEM JOJIKHO YMHOXAThCS Ha K03 dunment (06br4o 1);

— «AKT. CX€Ma» — HOMEp aKTUBHOU CXeMbI (TPYIIIbl yCTaBOK);

— «Bbixon» — «Bce|llonpeiB». B pexxume «Bce» cpabaThiBalOT BCe YCTaBKU,
JUISL KOTOPBIX BBIMOJIHSETCA YclioBHe cpaOateiBaHus. B pexume «llogpsiBy
cpabaTbIBaeT TOJIBKO OJHA W3 YCTaBOK, JJIsi KOTOPBIX BBIMOJHSIETCS YCIIOBUE
cpabaTbIBaHUs, UMEIOIIAsi HAMOOIBIINI HOMEP YCTABKU;

— «T» — 3agepxkka BpemeHu. NHTepripeTupyeTcs B 3aBUCMMOCTU OT THIIA
JJIEMEHTAa aBTOMAaTUKHU. [l SJIEMEHTOB aBTOMATUKH, HMEIOIIHUX OAHY WIIH
HECKOJIbKO YCTaBOK, MPEIyCMOTpPEHA JOMOJHUTENIbHAs Tabnuna «YCTaBKU
AJIEMEHTa aBTOMATUKW», COAEPKAILAsT TOJIA:

— «N» — uneHtudukarop saeMeHTa aBTOMATHKU, OMHCAHHOTO B TaOJUIIE

«IJIEMEHTHI ABTOMATUKHN,
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— «N_cxemb» — HOMEp cxeMbl (Habopa yCTaBoOK);
— «N_CcTyIneHn» — HOMEP CTYIICHHU;

— «P» — 3HaueHue ycTaBKy;

— «T» — BoLIEpKKa BpeMeHH (Tonbko st [10p);

— «Kv» — xoadpdunuent Bo3spara (mo ymomuanuio — «l»). Tombko s

OcobennocTu 3aJaHuA THUIIOB 3JICMCHTOB aBTOMAaTHKH

ITyckoBbie opranst (I10p)

[TyckoBbi€ OpraHbl I€JATCs Ha ABE TPYIIIIHL:

l. Ilyck mo M3MEHEHUIO COCTOSIHUS (OTKIIOYEHHUIO) AJIEMEHTA pPacueTHOU
Mmonenu. K HuMm ortHocsarcd Tulbl «DOJI», «DOI'», «Oa-t aBty. «DOJI»
ucnonb3dyercss npu ortkmoueHun JIOII wumm  tpancdopmaropa, «DPOI» -
reHepatopa. Jlus cpaGareiBanust Takoro IIOp HeE0OXOIMMO OTKIIOYCHHE
COOTBETCTBYIOIIETO 3JIEMEHTa (aBapuiiHas CHUTYyallusl) B aBapUUHOM IpoIlecce.
[Ipr ommcaHMM TaKOTO JJIEMEHTAa aBTOMATHKH HEOOXOAMMO YyKa3zaTh «N_1»,
«N_2», «N_3» — wunentudukarop oObekTa pacuetHod wmoxaenu. Ilome «T»
UCTIOJIB3YETCSl  JUIA  3aJaHusl  3aJePKKA  BPEMEHH MEXIy  (HU3UIECKUM
OTKJIFOYEHHEM DJIEMEHTA U TOSABJICHUEM COOTBETCTBYIOIIETO ITyCKOBOI'O CUTHAJIA B
aproMatuke. Tun «39a-1 aBT» ucnoaszyercs ais [1Op, He UMEerIIero MpuBs3KU K
pacueTHOM MOJENH, €ro MyCK OCYLIECTBIISIETCS KOMaHI0M (aBapuiHOW CUTyalluen

«37-T aBT») U3 aBapuHUHOTO Tpoliecca, b0 ¢ moMousio ¥YB ¢ tumnoM «37-T aBTy.

AllHY ZnemeHThl asTOMaTHEY X

E AR Nl A |j ﬁ
M HazeaH... Twn3n - Tun M_1 M_Z M_3 T
o 13 [P-r'#=... Mop $Oor 41 0,030
' 9 BT MF=... Nop 3N-T QET.
7 B BT I'F2... 1op on 499 409
8 3 BT MF=... Mop GO 409 409
o 2

{Ochan.. MNop @an &0 114

Pucynok 8.1 — AITHY DnemMeHThl aBTOMaTUKH
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2. Ilyck mo 3HAYEHUIO WM U3MEHCHHIO 3HAYCHUS (PU3NYECKON BEIIMYWHEI,
CBSI3aHHOW C 2JIEMEHTOM pacueTHOM wmoaenu. K Hum ortHocsites P, Q, 1 —
MomHocT U ToK BerBU, PG, QG, IG — momuoctn u Tok reneparopa, U, F —
MOJYJIb HamNpsDKeHUs W 4yacToTa y3na, Delta — pasHOCTH YIiIOoB MEXIy y3laMmu,
dP/dt, dF/dt — npousBoHast (CKOPOCTh M3MEHEHHS) MOIIHOCTH B JIMHUHU M YaCTOTHI
B y3ie. Ilyck Takux OpraHoB OCYIIECTBISIETCSI B XOJE pacuera M 3aBUCUT OT
3Ha4YCHUS (PU3NYECKON BEIMYMHBI WM U3MEHEHHUS €€ 3HAUYCHUS M0 OTHOIICHHIO K
noaBapuiiHOMy pexumy. Ilpu omnmcaHuM Takoro dJeMEHTa aBTOMAaTHKU
HEO0OXOJIMMO yKa3aTh:

— «N_1», «N_2», «N_3» — ugentudgukatop 00beKTa pacuyeTHON MOCIIH;

— ko3 unuent («Koad», no ymonmuanuio — «1»), Ha KOTOPBIM yMHOXKAETCs
3HauYeHUE (PU3NYECKON BEIMYMHBI TIEPE]] CPABHEHUEM C YCTaBKOM;

— THUI CpaBHEHUA C YCTaBKOU («>/<», Mo yMoi4aHuio — «>»). Ilo
ymomyanuto IIOp cpabateiBaeT mnpu mnpeBbllieHUU («>») ycTaBku. Jlus
cpabaThIBaHHS ITPH CHIKEHUH YCTaBKH HEOOXOIMMO yKa3aTh («<»).

Cnoco0 BerumucieHus: (pu3nyeckor BeMUUUHBI (11osie «v/d»): Mo yMOJIYaHUIO
— «BemuuHa», npu 3axanun «/M3MeHeHHe» ¢ yCTaBKOW CPAaBHHMBAETCS Pa3HOCTh
TEKYUIEro U J0aBAPUUHOIO 3HAYEHUS (PU3NYECKOW BEIMYMHBI, YMHOKEHHOM Ha
KO3 PUITUECHT.

[TyckoBo# opraH aHHOTO THUMA JOHKEH MMETh XOTS Obl OJIHY YCTaBKY,
OMHUCaHHYI0 B Ta0nuIEe «YCTaBKM DJJIEMEHTOB aBTOMaTuku». l[lpu omnucaHuu
YCTaBKH HEOOXOJMMO yKa3aTh BEIUYHMHY ycTaBKHU («P»), koadduiueHT Bo3Bpara

(«Kv») u BeiaepxkKy BpeMeHH («T»).
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Tl < T T

YcTaBKa

Ycraeka-Ky

k4

Cpabatbieanme MNOp

Pucynok 8.2 — Ilpumep padotel aBToMatuku AITHY

[Ipu npeBbilieHUN (HU3HMUECKOM BETMYMHON YCTaBKHM 3allyCcKaeTcs Taumep,
€CJIM 3a BpeMs, MEHbllee BeJMYuHbl Bblaepkku BpemeHu (T1 Ha pucynke),
dbusnyueckas BeIMYMHA CTajla MEHbIIE BEJIMYMHBI YCTaBKHU, YMHOKEHHOM Ha
kodhdummeHT Bo3Bparta, Taiimep cOpackiBaetcs u [IOp He 3amyckaercs. Ecmu
3HAYEHHUE TailMepa JAOCTUIJIO BEJIMYMHBI BBIIEPKKM BPEMEHHU (KpacHasl JIUHUS Ha
pUCYyHKe), mpoucxoauT cpadareiBanue [10p.

[Ipy HanMuMM HECKOJBKHX YCTaBOK JUIsl KaXJAOW HEOOXOAMMO 3a4aTh
yaukanbHbeI HOMep («N_ CTYIIEHW»). HaGopbl ycTaBOK MOXHO OOBEAUHSTH B
rpynnbl (cxembl). Kaxpas rpymmna ycTaBOK JOJKHA MMETh CBOW YHUKaJIbHBIN
HoMep («N_CXEMbIy»). Kaxnapiii MOMEHT BpeMEHUM AaKTHUBHA (UCIIOJIb3YETCS)
TOJBKO OfHA cxeMa. Homep akTHMBHON CXEMbl 3aJaeTcsi B MOJIE «AKT.CXEMa» U
MOKET M3MEHSATHhCS KOMaHJAaMHM aBapUHHOIO Ipoliecca (aBapuilHas CUTyalus =

On-T aBTOMAaTUKM) Wik Y B tina «31-T aBTOMaTUKW.

brnokuposku (BJIK)

BroKMpOBKU SABISIIOTCS BCIIOMOTATENbHBIM CPEJICTBAM (CXeMa aBTOMATHUKH
MOKET HE COIepKaTh OJIOKUPOBOK). BIOKUPOBKY AENATCS HA IBE TPYIIIIbL:

1. biiokrpoBKa MO COCTOSIHUIO (OTKIIFOUEHHIO) 3JIEMEHTa PACYETHON MOJIeNn
1o Hadana pacuerta. K HuM otHocsrcs tumbl «OPIDy, «DPI». @PJI ucnons3yercs

npu otkmoueHun JIOII wnmm  tpanchopmartopa, ®PI' — reneparopa. [ns
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cpabaThIBaHUS TaKOW OJIOKUPOBKU HEOOXOIUMO OTKIIOYEHHE COOTBETCTBYIOIIETO
3JIEMEHTA B YCTAaHOBUBLIEMCS PEXHUME /10 Hayasa pacyera. [Ipu onucanum takoro
3JIeMEeHTa aBTOMAaTHUKUA HEOOXOAMMO yKa3aThb UACHTU(PHUKATOP O0OBEKTAa PacCUeTHOU
mozienu «N_1», «N_2», «N_3».

2. BJOKMpOBKa MO 3HAYEHHUIO WJIM HU3MEHEHUIO 3HA4YE€HUA (U3NUYECKOM
BEJIMUMHBI, CBSI3aHHOW C 3JIEMEHTOM pacueTHoi Moaenu. Onucanue 6JOKUPOBKH B
3TOM CJIy4ae B OCHOBHOM coBIajaer ¢ onucanueM 110p (Tosbko ocymecTBisercs
OJIOKMpOBKa cpabaThiBaHUS, a HE IYCK) 3a CIEIYIOIIUM HCKIIOUYEHHEM — B
ONMMCAHUSAX YCTAaBOK HE HCIOJNb3YIOTCA TOJs BBIAEPKKA BpemMeHu «T» u

kod(ppunreHT Bo3Bpara «Kvy.

Kontpons npeamectytomero pexuma (KIIP)

KIIP siBnsieTcs BCrmoMoraTebHbIM CPEJICTBOM (CXeMa aBTOMATHKU MOYKET He
conepxatb KIIP).

KIIP  ocymectBusiercss 1O  3HA4eHUI0O  (U3UYECKOM  BEIMYUHBI
YCTAHOBUBIIIETOCS peXUMa Tepej] HaualoM pacueTra yCTOMYMBOCTH, CBSI3AHHOM C
aJeMEeHTOM pacueTHOM mozenu. K Hum otHocsarcs P, Q, I — MOIIHOCTH M TOK
BeTBU, PG, QG, IG — MoutHoCcTH U TOK re’eparopa, U, F — Moay/b HanpsiKEeHUs U
gactoTa y3ia, Delta — pasHocTh yriioB Mexay y3iamu, PS —akTuBHas MOITHOCTH
ceuenus. Ilyck KIIP ocymecTBisercs B 3aBUCHMOCTH OT 3HAYCHHS (PU3UICCKOMN
BEJIMYMHBI B YCTAaHOBUBIIIEMCSI PEKUME 10 Havasia pacuera. [Ipu onucanuu Takoro
AJIEMEHTa aBTOMaTUKH HEOOXOAUMO yKa3aTh:

—«N_1», «N_2», «N_3» — ugeHtudgukatop 00beKTa pacuyeTHON MOICIIH;

— ko3 unuent («Koad», mo ymomuanuio — «1»), Ha KOTOPBIM yMHOXKaETCS
3HauYeHUE (PU3NYECKON BETUYHHBI TIEPE/] CPABHEHUEM C YCTaBKOM;

— «>[<» — TUD CpaBHEHHs C YCTaBKOW (IO yMoOJ4aHUI0 — «>»). [lo
ymomyanuto KIIP cpabareiBaeTr mnpu npeBbllieHHH (>) ycraBku. Jlis

cpabaTbIBaHUS MPU CHUKEHUU YCTaBKU HEOOXOAMMO yKazaTh (<).
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KIIP pomkeHn uMmeTrh XOTS OBl OJHY YCTaBKy, ONUCAaHHYIO B TaOiwuie
«YCcTaBKM 371€MEHTOB aBTOMAaTUKW». [Ipu onrcanun yctaBku HEOOXOAUMO yKa3aTh
BEJIMYMHY yCTaBKH («P»).

[Ipy HanMMuUMM HECKOJBKHX YCTaBOK JUISI KaXJAOW HEOOXOAMMO 3a1aTh
YHUKAJIbHBIN HOMED («N_CTVYIIEHIN»). CpabatbiBaHue CTyIIeHEHN
OCYILIECTBJISIETC HA OCHOBAHUM J0aBApPUUHOTO pPEXKUMa M 3HAYCHUS TMOJs
«Boixonay. Ilpu 3Hauenun «Bbixom»=«Bce» cpabaTbiBalOT BCE CTYIICHH, JIA
KOTOPBIX BBITIOTHSIETCS yCJIOBUE cpabaThIBaHUSI. [Tpu 3HAYCHUU
«Bexom»=«IlogpsiB» cpabaThiBae€T TOJBKO OJHA M3 CTYINEHEH, MJIsI KOTOPBIX
BBITIOJIHAETCS YCIOBHE cpabaThIBaHUs, UMEIOIAsl HAUOOJIbIINNA HOMED CTYIICHHU.

HaGops!l ycTaBoK MOXHO 00beIUHSTH B Tpynnbl (cxembl). Kaxnas rpynna
YCTaBOK JOJDKHA MMETh CBOM yHUKanbHbIII HOMep («N_CXEMBbI»). B kaxabiii
MOMEHT BPEMEHHM aKTHMBHA (MCIIOJIB3YeTCs) TONBKO o/Ha cxema. HoMmep akTuBHOMU
CXEMbI 3a7aeTcsi B MoJie «AKT.CX€Ma» M MOXET H3MEHSIThCS KOMaHAaMu
aBapuUHOrO mpoliecca (aBapuiiHasi cuTyalusi = JJ-T aBTOMAaTUKU ) win YB tuna

«IJI-T aBTOMATHUKN.

Yupagsmstouiye Bo3aecteus (YB)

s cpabateiBanus YB HeoOxomumo cpabateiBanue [1Op, cpabatpiBanme
BbJIK u KIIP He moxeT npuBecTu K Y B.

Bce ynpapnstoniue Bo31eCTBUS MOTYT UMETh 3a/IEP’KKy Ha cpabaThIBaHUE,
3a/1aBaeMylo B ToJsie « T».

Hexotoprie YB TpeOytoT yka3aHusi BEIMYHHBI BO3ACHCTBHS. DTa BEIMYHNHA
3a/1aeTcs ¢ MOMONIBIO Tosiek «v/dy», «Py», «%Py». [Tone «v/d» onpenensier, 3agaetcs
JU HOBOE 3HAauYCHHWE TapamMerpa, JU00 H3MEHSACTCS JHM €ero BeJIWYHhHA 10
OTHOIIICHUIO K AoaBapuiiHoMy pexumy. IToms «%Py», «P» onpenenstor BeIuuuHy
BO3JICHCTBHSI B TMPOINEHTaX (OT JOaBapUMHOTO PEXKHMA) WIH (PU3HUECKHUX
eaquHunax. JlomkHO OBITH 3amaHo oaHO u3 monei «P» mmm «%Py». Ecnm 3amanbl

00a, To ucmnomibzyercs «%P».
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¥YB no ymonm4aHuio He TPUBOAIT K aBTOMaTHIeCKoMy cpadateiBanuto [10p,
CBA3aHHBIX C J3THUM (U3MYECKUM OOBEKTOM (HampuMep, €cid B XOJAe pacuera
cpabortaer YB Ha oTkitoueHue auHuM U 31a JuHus seiserca GOJI nns 3anmycka
JIpyroi aBToMatku, To 3amycka @OJI He mpouzonaer).

YB noapa3aensrorces Ha:

1) OJI — otkmrouenue BetBu (JIDII unmu Tparncopmarop);

2) OI' — OTKJIIOYEHHE TeHEepaTopa;

3) OP — u3MeHeHHe mapameTrpa IIyHTa B y3ie (BenuuuHa YB 3amaercs B
nossix «Py», «P%», «v/d»);

4) OHY - u3MeHeHue akKTUBHOW HAarpysku y3ia (BenuunHa YB 3amaercs B
noJsax «Py», «P%», «v/dy»),

PEaKTUBHASI MEHSIETCSI TPOIIOPLIMOHAJIBHO;

5) OH - Bxmmtouenne CAOH;

6) PT — uMnynbCcHas WM AJUTENbHAS pa3rpy3Ka TYpOUHBL;

7) ®B — dopcupoBka Bo30Oy ACHUS.

IIpumep:

§Betan X 335”3\,’3!(3 | AMHY:2neMeHTsl GETOMATHKN X

‘fﬁ‘q""lj“

N HazeaHHe Tun3n Tun >f< v/d N_1 N_2 N_3 rpynna  Beixog AkT.cxema  Kosd T %P P
1 Bologoel-Onda nop ©on Benunu... 349 347 Bce
2 Bologoel-Bologoe2 nop ©on Benny... 349 1349 Ece
3 Bologoel-Kir-330 BIK P Benuy... 349 319 Bce
4 KNP 1 KNP PS Benuy... 1 Moapeie 1
3 OH1 nop OH Benuy... 1 Ece 0,100
] oril nop or Benuy... 1 Ece 0,120

BbIOpako 6 3anucei 1z 6

MHY: Ycrapiun 51-ToB aBTOMATHRK
- ‘
Yy SEBEE DA

CXEMBl  N_CT¥I... F Kv T

50,000
55,000
50,000
80,000
55,000
90,000
95,000
800,000
100,000
150,000
200,000
250,000
300,000
400,000
450,000
3 450,...
50,000
100,000
150,000
200,000

N
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
3
3
3
3
3 250,000

L N T R T R R A= T R IR

Ho oW m s e WD
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Pucynok 8.3 — 3agaHue 3J1eMEHTOB aBTOMAaTUKHU

Oco0eHHOCTH 3a/1aHusl CyMMaTopa

Hus T1O0p, BJIK u KIIP wunorma tpebyercss CymMMHpOBaThH (PU3UUYECKHE
BEJIMYHMHBI OT pa3HbIX 00bekTOB. Hanmpumep, nHa KIIP HeoOxoaumo ucronb3oBaTh
CyMMY TMOTOKOB JIBYX JIMHUH MHUHYC MOIIIHOCTh €HEepaTopa, KOTopas yMHOXKEHa
Ha kKo3(dunment Biausaus, paBHbiii 0.3. C momormrpio tuna «Cym» u moist «ld»

IPYIIIBI 3TO MOYKHO CIENATh CIEIYIOIUM 00pa3oM

Y s EEDAMA
N HaasaHue Tun3n  Tun >/ N_1 N_2 N_3 Mpynna  Beixop AxT.otema  Kosd T
z Kne CymM > Bce
KPP 349 357 7 Bee
9 KPP 349 319 7 Bee
10 ke pe |+l 7 Bee -0,300

Pucynok 8.4 — IIpumep 3amanusi cymmaropa

KITP N7 wumeer tun «Cym» u cymmupyer ¢ KodpduuueHtamu Bce
(¢u3nyuecKue BEIUYMHBI, ONMcaHHble B rpymmne 7. CaMu 31€MEHThl aBTOMATHKHU,
BXOJSIIME B TIPYIIY, MOIYT HMCHOJIb30BaTbCA M IO INPSMOMY Ha3Ha4yeHHIO (U
BooOmEe uMerh Tur, OoTM4YHbl oT KIIP, mockonbKy HCHONIB3yeTCsl TOJIBKO
NpUBS3KA K PU3NUECKOMY OOBEKTY).

B cBoro ouepear KITP N7 MoxkeT BXOIUTh B IPyTrUe IPYNIbI, HAIPUMED:

=} arpyska | ANHY:3nemexTel aBTOMATUKM X | ATHY: Ycraekw 3n-ToB asromatikn X | [L]Hosas oema x

YEasun=EEIDNM
N HazgaHue Tun3a Tun =< N_1 N_2 N3 pynna Bexog | AkT.OeMa  Koad i
7 Kne Cym > 20 Bce
8 KIP P 349 357 7 Bce
g Kne P 349 319 7 Bce
10 Knp PG 1 7 Bee -0,300
20 ke fom ~i> Bee

Pucynok 8.5 — IIpumep 3amanust rpyni cymmaropa

Takum xe 06pa30M OCYHICCTBIICTCA CYMMHUPOBAHUC IJIA THUIIOB 3JICMCHTOB

TOp u BJIK.
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Jis TunoB YB cymmarop mo3BosisieT 00BbEAMHATh B OHO Y B B HECKOJIBKO
JIEVUCTBUH, HATIPUMED:

v e
YEamm=EHDM
N HazeaHne Tun3n Tan v/d =< N_1 N2 N_3 Ipynna Beixon  AkT.cxema  Kosd T %P P

7 VB Cym BenutyHa 20 Bce 0,100

3 ¥B on Bennuvha 349 357 7 Bce 0,100

9 ¥B or BemuwrHa 349 319 7 Bce 0,200

10 ¥B DT viBemumka 1 7 Bee 1,400

20 ¥B CyM BEMMUKHE BCe 0,600

21 ¥B DHY BenurHa 349 20 Bee G100 50

22 ¥B OHY BendrHa 319 20 Bce 0,100 50

27 ¥B OHY NameHeH... 349 7 Bece 20

Pucynok 8.6 — I[Ipumep oObenuuenus: ¥YB ¢ HECKOIBKUMU JEeHCTBUSIMU

Onucanbl cymmaropsl N7 (pu ero 3amycke BoinonHsorces ¥YB N8,9,10,27)
u N20 (mpu ero 3amycke BbinonHsATcs YB 21,22.7), YB N7 B cBOl ouepenb
aBigercss cymmatopoM. Kpome storo, mobGoe u3z YB MoxkeT ObITH 3ammyIieHO
HenocpeacTBeHHo. O0mas 3anepxka Bpemenu cymmupyercs. Hampumep YB N10
(OI'), 3amyImieHHOE HEMOCPEICTBEHHO, OYy/IeT BBIMOJHEHO ¢ 3ajepxkkon T=0.4, u3

rpynibl N7 ¢ 3anepxkoit 0.4+0.1, u3 rpynmnst N20 ¢ 3agepsxkoit 0.4+0.1+0.6.

3ananue

3arpy3uth B Rastrwin w3 gumpextopum:  C:\Program  Files
(x86)\RastrWin3\RastrWin3\test-rast\RUSTab\ATTHY, daiissr:

test.grf, test.lpn, test.rst, test.sch, test.vrn

BrimosHuTh HaCTpOﬁKy napamMeTpoB CXEMbl MW YCTABOK aBTOMATHKH,
COTJIACHO WHJIMBUIYAIbHOMY 3aJ[aHUIO. BBIOMpAs aBapUUHBINA MPOIECC MO MepBOi
nudpe HOMepa BapuaHTa U BHUJI aBTOMATUKH 10 BTOpOW HU(pe HOMEpa BapuaHTa
(cM. pucyHok 8.7).

Brimonnute pacuer AITHY aBapuiiHoro pexuma;

[Ipoananu3upoBaTh pabOTy aBTOMATHK.
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Pacuet AMTHY

ABEDMIAHLIN NPOLECC:

Bribop asToMaTHm:

[ [1] k3 42960

[ [7] K3 60-114+41

[ [3] TecT BoSMOMKHBIX TMNOB ABAPHIHLIX CUTYALMA
[] [4] OTkN renepaTopa

[ s1on

[ [8] aPOANE APONH

W 171 aPOnB

E PacqeT AMHEMUYECKoR YCTORYMBOCTI

DOPMUMPOBATE KOHTP. NapaMeTPel aBTOMATHKM

[ [s] aPOr

[T [6] NpocTeiivan cxema
[ [4] TecT kP

[ [ acno

[ 121 aran

[ 3] aPer3

{ | [7 apmm

[ [8] apnay

] =] DAPMAA

[ [10] aocH

[ [11] apc

[T [12] aPon+®on

[T [13] TecT YEwnoOp
[] [14] TecT Bnokuposak
[] [15] TecT cymmaTopos
[ [16] testdj

! 117 aPons

[ [18] aomH

[ [19] APCAMNE/APCIIH
[ rzoran

OK

b

-1

Pucynok 8.7 — [Ipumep 3amanust aBapuiftHOTO IpoIiecca U BbiOopa

ABTOMATUKH
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3ansTHe 9. ABTOMATHKA ACHHXPOHHOIO PeKUM

ABTOMATHKA JUKBHAAUNHM ACHHXPOHHOTrO0 pexuma AJIAP

OO1ue cBeeHus

AcuHxpoHHbIN pexxuM (AP) gBisieTcst 37IeKTpoMeXaHMYECKUM MEePEXO0THBIM
MPOLIECCOM, 11 KOTOPOTO XAPAKTEPHO HEMPEPHIBHOE YBEIMYECHUE YTIIA MEXKIY
BekTopamu JJIC reHepaTopoB ¢ NEPUOIUYECKUMU ACUHXPOHHBIMU ITPOBOPOTAMH —
pasBopoTtamMu BekTOpoB Ha 1800. I[IprunHONl BO3HUKHOBEHHUSI TAKOTO pEKHUMa
ABJISCTCS OTKJIOHEHHE CKOPOCTHM BpalI€HHUS POTOPOB YACTH TI'E€HEPATOPOB
HYHEPrOCUCTEMBI OT HOMUHAJIBHOMN BCIeACTBUE AehULIMTA UK W30bITKA aKTUBHOM
MOIITHOCTH, KOTOpPblE HE MOTYT OBITb CKOMIICHCUPOBAHbI  CHCTEMaMU
peryJIMpoOBaHUsl 4acTOThl BpalieHusi poropoB. [Ipu Bo3HukHOBeHMH AP TOK 1O
CEUCHHMIO MEXIY ACHMHXPOHHO pabOTaOIIMMU T€HEepaToOpaMu MOXKET JOCTUTaTh
3HQYEHUW YJIBOEHHOIO HOMHHAJIBHOI'O TOKa. DTO NPUBOJUT K MEXAHUYECKUM
IIEPECHANPSDKEHUSM KOHCTPYKLHUKM I'€HEPATOPOB U MOXET CTaTh IMIPUUYMHOUN BBIXOJA
reHepatopoB u3 crposi. Kpome Toro, B ceueHnn AP BO3HHMKAeT TOYKA C HYJIEBBIM
HalpsDKEHUEM, KOTOpasi HOCUT HA3BAaHUE <(OJICKTPUUYECKUM LEHTP KayaHU»
(OLK). CHuxeHue HampsyKEHUsT MOXET MPUBECTU K IMOTEpPEe YCTOWYUBOCTH
Harpy3Ky U JAJIbHEUIIIEMY Pa3BUTHIO aBapPUHU.

Meron pacuera mnepexoaHoro mporecca, npumeHeHHblid B [IK RUSTab,
MO3BOJISIET MOJEJIMPOBATh M aHAIU3UPOBATh AP ¢ BBICOKOM TOYHOCTBIO, MPH
YCJIOBUHM, 4YTO pacueTHas MoJelb Cc(opMHUpOBaHA KOPPEKTHO. OTO JaeT
BO3MOXHOCTh COBMECTHO ¢ AP mMonenupoBarh paboTy yCTpOHCTB aBTOMATUYECKOM
mukBuganuu acuaxponHoro pexuma — AJIAP. B IIK RUSTab npeaxycmorpena
BO3MOXKHOCTh BBIOOpa YCTaBOK TaKUX YCTPOHMCTB M aHalu3a HX paboOThl B
MOJICTMPYEMOM IEPEXOTHOM IPOLiecce € MOMOINbI0 CHEUaIbHOM rpaduyeckon
Ccpeapl. DTOT UHCTPYMEHT IMO3BOJIAET YIPABISTH JTOCTATOYHO CIOKHOM CHCTEMOMU
YCTaBOK, XapaKTepHON mpakThudecku g Bcex TUnoB AJIAP, ¢ mcnosib3oBaHuEM
rpauyeckoro HaJlOKEHUs  3aJlaBa€MbIX  I[0Jb30BaTEieM IMapaMeTpoOB  Ha

OTOOpaXEHHE pe3yJbTaTOB pacdera IEepexoqHOro mporecca. Takoro pona
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rpadoaHaIUTUYECKUE METONbI BHIOOpPAa YCTAaBOK MPUMEHSIOTCS HAa NPAKTHKE B
COOTBETCTBHH C METOANYECKUMH YKA3aHUSMH.

CyuiecTByIOT pa3iruHble cIocOObI BeIsIBICHUS AP, KOTOpbIE peaqn30BaHbl B
paznuyHbIX poMbliiiuieHHbIX yerpoiictBax AJIAP. B TIK RUSTab npencraBnens
6 tunoB wmojeneit AJIAP, pabGoraromux 1Mo TPUHIMIAM, HCIOJb3YyEeMbIM B
HauOoJjiee PacHPOCTPAHEHHBIX peaJbHO CYHIECTBYIOIIMX YycTpoicTBax. Criemyer
uMeTh B By, uto monenn AJIAP TIK RUSTab ne npegHazHaueHsl 711 TOUHOTO
IPEACTABIICHUS] PEAJbHOr0 YCTPOMCTBA, HO IMO3BOJSIOT TOYHO BOCIPOM3BECTHU
OPUHIMO MU CUCTEMY YCTaBOK pEabHOro ycrpoiicTBa. Takue ocoOeHHOCTH
peanbHbIX YCTPOMCTB, KAK HAJTUYUE HECKOJIBKUX CTYIIEHEW, B3aUMOJICHCTBUE ITUX
CTYINEHEW, BOBMOKHOCTH B3aUMHBIX OJJOKMUPOBOK M JIOMOJIHUTEIbHAS JIOTHMKA, HE
MoaenupyroTcsi. Ho 3Tm ocoGeHHOocTM MOryT OBITh TPH  HEOOXOJAMMOCTHU
BOCIIPOM3BEAEHbI C TPUMEHEHHEM BO3MOKHOCTEM BCTPOEHHOM CHCTEMBI
MOJICJIMPOBaHUSl  aBTOMATHKW. Hampumep, HECKOJbKO CTYNEHEW OJIHOTO
yCTpOMCTBA MOTYT OBITh MpPEACTaBICHBl COOTBETCTBYIOIIMM KOJIWYECTBOM
caMocTosTenbHbIX Moaesie AJIAP ¢ pa3nmuyHbIMU yCTaBKaMH.

B pacuernoit mogenu [1IK RUSTab npucyTcTByrOT nomyiieHus, KOTOpbie He
JAI0T BO3MOYKHOCTH CTONPOLEHTHOIO BOCIIPOU3BENCHUSI OPraHOB BbIsIBICHUS AP,
UCIIOJIB3YEMBIX B PEAIbHBIX YCTPOMCTBAX:

1. PacyeT nepexoHOro npouecca NpoBOAUTCS B JIEHCTBYIOIINUX 3HAYEHUSX,
TakuM o0pa3oM (opma TOKOB M HAIPSIKEHUH CUUTAETCS CUHYCOUJAIBHOU. DTO
UCKJTIOYAET BO3MOYKHOCTh MOJEIIMPOBAHUS LIETIEH MPEABAPUTENbHON (PUIIbTpalun
BXOJHBIX [1APAMETPOB U BBIJIEIICHUS] OCHOBHOW FrApMOHUKH.

2. Tpexda3nas cucremMa B pacuere CUMUTACTCI CUMMETPUYHOU. ITO
UCKIII0OYaeT  BO3MOXXHOCTb  MojenupoBaHusi  OnokupoBku  AJIAP B
HECHUMMETPUYHBIX PEKUMAX.

JlaHHble JOMYILIEHUs HE HCKAaXKalOT BEJIIMYMH, MO KOTOPBIM BBINOJHAETCA
BbIsiBIIeHME AP, M He BIMSIOT Ha pacuyeT OCHOBHBIX ycTaBOK. HampsiokeHue

oOpaTHOM  moclenoBareibHOCTH, Tpu kotopom AJIAP  nmomxeH  ObITh
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3a0JIOKUPOBAaH, MOXKET OBITH OINpEAENCHO, HANpUMEp, C MOMOIIBI0 MOIYJIA

RastrKZ.

BBon u penaktupoBanue 6a3oBoii nHpopmaruu o moaensix AJIAP
Bce monenun AJIAP, HecMOTps Ha pa3Hble NPUHLHUIBI PAOOTHI, TOJKHBI
ObITh 3amanHbl B pacuetHod Mozaenu [IK RUSTab B oapnoit Tabmuie

«Inramuka/AJIAP.

Y EEEEDR DA
id Coct Tun Ycranoeka Hadano Koney MNapp. Otkn.yct.  Ycokopenwe — Topmoxenue
1 Q1 I M Anaedzdt Bn 1 3 ¥ 2
=] =]

Ta6numa 8.1 — [1apameTpsl, e1MHBIC JIJIs1 BCEX MOJIETICH:

Id VYHUKanbHBIA B mpefenax TaOauIbl WACHTHPHUKATOP yCTPOMCTBA
AJIAP.

Cocr Cocrosaue ycrporictBa AJIAP. OTKiIt0YeHHbBIE yCTPOWCTBA HE
Y4acTBYIOT B PACUETE.

Tun Tun monenu AJIAP, koTopas 10JI’)KHA UCTIOJB30BATHCS IS
JAHHOT'0 YCTPOMCTBA.

YcranoBka Tun o0bekTa, Ha KOTOPOM yCTaHOBIIEHO ycTpoiicTBO AJIAP.

Bosmosken Be100p ycranoBku Ha BJI wiu Ha reneparope. Ha

reHepaTop MOTYT ObITh YCTaHOBJIEHBI HE BCE JOCTYIHbBIE MOJEIN
AJIAP.

[IpuBs3ka Cnoco6 npusssku mogenu AJIAP k pacueTHoil Moaenu.
Bo3Mmoxnb! 1Ba Bapuanta « CTaHIapTHBIN» U «PacimpeHHbIi.
CrangapTHas mpuBs3Ka NO3BOJISIET OTHECTH Moaenb AJIAP
HaIPSIMYIO K CBSI3M WK K TeHEpaTopy. PacmmpenHas npussizka
IperHa3HavyeHa Ui oTHeceHust mojenu AJIAP k 3a1aHHbIM
MOJIEJISIM U3MEPUTENBbHBIX TPAaHCPOPMATOPOB TOKA U HATIPSKEHMUSL.
B pacumpeHnHoM pUBA3Ke MOSABIISETCS BO3SMOKHOCTD
UCII0JIB30BaTh I 3a1aHus ycTaBok AJIAP Bropuunbie
napaMeTphl.

Hauano Ecnu B mosne «YcranoBka» BeiOpan tum «BJI», B mose nomkex
OBITH yKa3aH HOMEp y3j1a Hauaja CBSI3H, Ha KOTOPOW yCTaHOBJICHO
yctpoiictBo AJIAP. Ecnu B none «YcTaHoBKay BbIOpaH THUM
«"enepatopy, B 1MoJjie NOJDKEH OBITh YKa3aH HOMEp reHeparopa. B
cilydae, eciii BbIOpaHa pacIIMpeHHas MPUBsI3Ka, B 3TOM I0JIe
JIOJDKEH OBITh YKa3aH HoMep TpaHchopMaTopa HampsiKEHHUS.

Komner Ecnu B nosne «YcranoBka» BeiOpan tum «BJI», B moje gomkex
OBITh YKa3aH HOMED y3JIa KOHIIA CBsI3U, HA KOTOPOH YCTaHOBJICHO
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ycrpoiictBo AJIAP. Ecnu B none «YcraHoBKay BbIOpaH THUI
«I"eneparopy, nmoje urnopupyercs. B ciyuae, ecnu BeiOpaHa
pacIHIMpeHHas MPUBSI3Ka, B 3TOM 10JI€ JOJKEH ObITh YKa3aH HOMEP
TpaHchopmaropa ToKa.

[Tapp.

Ecnu B nosne «YcranoBka» BeiOpan tum «BJI», B moje gomxkex
OBITh YKa3aH HOMED MapaJijIeIbHOM 11NN CBSI3U, Ha KOTOPOH
ycTaHoBjieHO ycTpoiicTBo AJIAP. Ecnu B mosie «YcraHOBKa»
BBIOpaH TUN «I 'eHepaTopy, 1moje urHopupyercs. B ciyuae, eciou
BBIOpaHa pacIIMpeHHAs! IPUBS3Ka, MOJIE UTHOPUPYETCS.

Komnerr mgorm.

Ecnu B mone «YcranoBka» BeiOpan tun «BJI», B mone gomken
OBITh yKa3aH HOMEp y3J1a KOHIIa CBSI3H JJONOJHUTEILHOTO
3amuImaeMoro ydacrtka. Homepom ysia Hagasia JOIOJIHUTENBHOTO
y4dacTka OyZeT cuuTarbes y3ed, 3aanHbiil B noje «Hauano». Eciu
B 110JI€ «Y CTaHOBKa» BbIOpaH T «I'eHeparopy, noje
urHopupyercs. B cinydae, ecinu BeiOpaHa paciumpeHHasi IpUBsI3Ka,
B 3TOM II0JI€ 10JIKEH OBITh YKa3aH HOMEp TpaHcpopmaTtopa Toka
JOMOJHUTENIBHOIO Yy4acTKa

[Tapp. mom.

Ecnu B mone «YcranoBkay BeiOpan tun «BJI», B mone nomken
OBITH yKa3aH HOMEP MapaiIeIbHON 1ENU CBSI3U JOMOIHUTEIILHOTO
3al[MIIaEMOr0 Y4acTKa, Ha KOTOPOUW YCTaHOBJIEHO YCTPOUCTBO
AJIAP. Ecnu B noiie «Y craHoBKa» BbIOpaH TUl «l'eHepatop» win
BEIOpaHa pacimpeHHas MPUBs3Ka Mojie urnopupyercs. B ciydae,
€CJIM BbIOpaHa pacliupeHHasi IpuBsI3Ka, M0Jie UTHOPUPYETCS.

Otk1. ycT.

[lepexitouaresnb, KOTOPBIM MO3BOJIAET BHIOPATH BAPUAHT JEHCTBUS
ycrpoiictBa AJIAP Ha oTkitoueHue o0beKTa, Ha KOTOPOM OHO
YCTaHOBJIEHO. Eciy nmepexioyaresib OTKII0YEH, YCTPOHCTBO
AJIAP He oTkiI09aeT OOBEKT YCTAHOBKH, a UCTIONHSET ACHCTBUSA
Ha YCKOPEHUE WUJIM TOPMOKEHHUE. ECIIN nepeKitoyaTesb BKIOYEH,
ycTpoiicTBo AJIAP aBTomaTudecku OyeT OTKIOYATh
3alUIIAEeMbIil OOBEKT U HE OYET UCIIOJHATh ACHCTBUS Ha
YCKOPEHUE WK TOPMOKEHUE. B pexuMe paClumpeHHON NIPUBSI3KU
BO3MOKHOCTb OTKJIFOUEHHsI 00bEKTa HEJJOCTYIHA, TaK KaK MOJIEJIb
AJIAP cBsA3aHa ¢ pac4eTHOM MOJEIBIO HE HANPAMYHO. B pexnme
pacCIIMpPEHHOM ITPUBSI3KU JOCTYIIHBI TOJIBKO JEHCTBHS Ha
YCKOPEHHE UM TOPMOKEHUE U BBIXO/IHBIC IEPEMEHHBIE IS
OMMUCAHUSI ABTOMATUKH (CM. HUXKE).

Yckopenue

JleiicTBUE, KOTOPOE NOIKHO OBITH BBIITOJIHEHO YCTPOHCTBOM
AJIAP nipu ¢pukcany yCKOpeHus Ha KOHLIE 3allUIaeMOT0
ydacTka. [[eficTBue JOJKHO OBITh ONMKMCAHO B TAOIHIIE
«ABtomaruka/JleiicTBus». B nmomne «Yckopenue» nericTpue
JIOJDKHO OBITH 33J1aHO B BUJIE HOMEpaA JIeUCTBUS 0e3 mpedukca
«A». JlonmyckaeTcs OCTaBIATh ITO MOJIE MYCTHIM.

TopmoxeHue

JleiicTBrE, KOTOPOE NOKHO OBITH BBITIOJIHEHO YCTPONCTBOM
AJIAP npu dukcanuu TOPMOKEHHUS Ha KOHIIE 3alUIIAEMOT0
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y4dacTka. JeficTBre TOKHO OBITH OMMCAHO B TaOIHIIC
«ABtomMaruka//lelictBus». B nmone «TopMmoxenue» nercreue
JOJIKHO OBITh 337]aHO B BUJIE€ HOMEpa JecTBUS Oe3 mpedukca
«A». JlonyCckaeTcs OCTaBIATh ITO MOJIE MYCTHIM.

[Ipu HeoOxomumocTu curHanbl o cpabareiBanun AJIAP Moryt ObITh
IIepelaHbl B ONIMCAaHME aBTOMATUKH WK CLIeHapus. B aBTomMarnke npenycMOTpeHbl
crienuaibHble IEpEMEHHBIE, COOTBETCTBYIOIINE BHIXOAHBIM curHanam AJIAP. Jlns

Kaxxa0i mogenu AJIAP nocTynHsl TpU epeMEHHBIE:

Ilepemennasi | BoixoaHoe 3HAYeHHE

OS# O06001eHHOE cpabaThIBaHKUE (TOPMOKEHUE UITU YCKOPEHHE)
OSA# CpabatsiBanue ¢ (puKcannuen yCKOpeHueM

OSD# CpabatbpiBanue ¢ pukcanyed TOpMOKEHUS

[IepemeHHBIE TO3BOJISIIOT PACIIMPUTH BO3MOXKHOCTH ONMCAHUSI aBTOMATHKH,
KOTOpasi JIoJDKHa paboTaTh IMPU BO3HUKHOBEHHHM AaCHHXPOHHOTO PEXHUMA.
IIpocreimmii BapuaHT NPUMEHEHHUs JAHHBIX IIEPEMEHHBIX — BBOJ BBIIACPKKU
BpeMeHH nociie cpadarbiBanusi. Mogenu AJIAP He umeet coOOCTBEHHOM BBIJEPKKHU
BPEMEHU U CpalaThIBAIOT MPHU (PUKCALMKU ACHHXPOHHOI'O pekuMa MrHoBeHHO. C
MOMOILBIO IEPEMEHHON MOKHO BBECTU curHan cpabarbiBanust AJIAP B onucanue
JIOTHKH, 33/1aTh BBIJAECPKKY BPEMEHH, U TEM CaMbIM BBECTH 3aJaHHbI MHTEPBAJI
BpeMeHU Mexay cpabareiBaHueM AJIAP u ucnonHeHMEM HEOO0XOIUMOTO
neictBud. TakuM o00pa3oM MOXKHO Yy4YecTb, HalpHUMEp, BpPEMsl OTKIHOUYEHUS
BBIKJIFOYATEIS.

Hexotoprie u3z moaeneit AJIAP MoryT ObITh yCTaHOBJIEHBI Ha FeHepaTopax.
B Tabnuue mnpuBeaeH cHucok AocTynHbeix wmogmeneit AJIAP ¢ ykazanuem

BO3MOKHBIX BAPpUAHTOB UX YCTAHOBKH.

Mogaeas AJIAP BerBb I'enepartop
OCCC Ha Her

DI Ha Ha

OKT Ja Ja
AJIAP-M Ja Her
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AJIAP-I1 Ja CnenuaibHbI BApUAHT

CAITAX Ha Her

HetanbHas uHpopmanus o npuMeHeHnn mozeneil AJIAP Ha renepaTopax
IIPUBEJICHA B pa3/ieiax ¢ ONMUCAHUEM COOTBETCTBYIOLIUX MOJEIIEH.

Hcnonp3oBanne pacmmpennon nmpuss3ku AJIAP k pacueTHoi monenn

Mogenun AJIAP MoryT noiydars napaMeTpbl pacd€THON MOJIETU HAIPSIMYIO
WIK C TPOMEXKYTOYHBIMH TpeoOpazoBaHusiMu. CTaHaapTHas TMPUBS3KA K
pacueTHOM wMozenu npenycmarpuBaer otTHecenue AJIAP k BeTBHM uimum K
reseparopy, napamerpsl KOoTopeix AJIAP HampsiMyro HCHOJB3yeT B pacuere.
Pacmmpennas nmpuBsizka Jaet BO3MOXKHOCTB cBsi3ath AJIAP ¢ pacueTHOM MOAENbIO
C TOMOIIBI0 MoOAeNnel TpaHchOpMaTOpoB TOKa M HampsbDKeHusa. Pacmmpennas
MIPUBSI3Ka JAET CIEAYIOIINE IPEUMYIIECTBA!

— OTOOpa)X€HHE MapaMETPOB M OIPEICICHUE YCTABOK BBIMOJIHSIETCS BO
BTOPUYHBIX €IMHUIIAX;

— CYIIECTBYET BO3MOKHOCTh OTOOpaK€HUE MapaMeTpoB Kak BO BTOPUUHBIX,
TaK U B IEPBUYHBIX €INHULIAX;

— wmoxens AJIAP moxer ObITh TpuBA3aHa K pacYCTHOM MOJECIH B
MPOU3BOJIBHBIX TOYKaX, HampUMep, TpaHCHOpMATOp HANPSIKEHUS MOKET OBITh
YCTAQHOBJICH Ha IIMHE OTJIMYHOM OT IIMHBI 3AIIHAIIAEMOT0 y4aCTKa;

— Mozelu TpaHchOopMaTOpOB TOKA M HANPSHKEHUS TMO3BOJSIOT YYUTHIBATh
caBUr (a3bl H3MEPSIEMOT0 TapaMeTpa OTHOCUTEIBHO IEPBUYHOTO;

— MOJEJIM CYMMHUPYIOIIUX TpaHC(HOpMATOpPOB TOKa JAIOT BO3MOXKHOCTH
chopMHpOBaTH BTOPUYHBIE MapaMeTpbl B BHJAE BEKTOPHOH CYMMBI TOKOB
HECKOJIBKUX IPUCOECIUHEHU;

— y4eT MOTPENIHOCTH M3MEPEHHUs JAaeT BO3MOXKHOCTh OTOOPaKEHHsI 30HBI
HEONpeACIICHHOCTH TP aHaiu3e U BeiOope ycraBok AJIAP B rpaduueckoii cpene.

Pacmmpennas npuBsi3ka UMEET U psil HEJOCTATKOB:

— mnockoibky Mozenb AJIAP cBsizaHa ¢ 3amuuiaeMbiM  OOBEKTOM HE

HaIpPsMYI0, OTCYTCTBYET BO3MOKHOCTh OTKJIIOUYATh €ro npu cpadbateiBanuu AJIAP.
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Bmecto 3TOro HeoOXOAMMO HCHOJB30BaTh KOMAHJbl Ha TOPMOXKEHUE WIH
YCKOpPEHUE, WA COOTBETCTBYIOIINX MEPEMEHHBIX CIIEHAPUS U ABTOMATUKHU;

— psa oToOpaxkaeMbIX B rpadUyecKoi cpeie NIl HaCTPOUKHU mapamMeTpoB B
cllyyae HCHOJIb30BAHUS PACHIMPEHHOW IIPUBA3KKM HEIOCTYIeH. B dacTHoCTH,
HeMOoCTyneH yroa 1o JuHuk. OH He oToOpaxaercs TIpU  HACTPOMKe
monenupytommx AJIAP. MapkupoBka rogorpadoB 3HaUE€HUSIMU yTia MO JMHUU
TaK>K€ HEBO3MOXKHA.

JI71s1 ucronb30BaHUs PaCUIMPEHHON MPUBSI3KU HEOOXOIUMO MPEIBAPUTEIIHHO
ONHUCAaHUE MOJEIEH HM3MEPUTENIbHBIX TPaHC(HOPMATOPOB TOKA M HAMPSHKCHUS.
Ucxonnple maHHple Id dTUX Mozaeneill 3amarorcs B Taoimunax «TH» u «TT»
rpynnbl «Jluaamuxa (U)».

Tabnuna 8.2 — [Tapamerpsl Mogenu TpanchopmaTopa HaAPSHKEHUS

N Howmep tpanchopmaTtopa HanpspxeHus. J{omkeH ObITh YHUKaJICH B TaOIUIE
«THp».

V3en HOMED y3J1a, HallpsKEHUE B KOTOPOM H3MepsieT TpaHC(HOopMaTOp HAIPSIKEHHUS.

Unoml HomunansHOE IepBUYHOE HampsikeHue, [KB].

Unom2 HomunanbHOE BTOpHYHOE HanpskeHue, [B].

Kr Monaynb ko3¢ durenta Tpancpopmarum.

daza CnBur ¢a3pl BTOpMYHOTO HAIPSKEHUS 110 OTHOLLIEHUIO K IEPBUYHOMY, [3]1.
rpan].

[Torpemnocts | OTHOCUTENBHAS norpemHocTh TH, [%].

Koaddumuent tpanchopmanmu TH MoxeT ObITH 3a7jaH HaNpsSMYyIO B IOJIE
KT, nu60 paccuuran aBromatuuecku, kak otHomenue Unom1 u Unom2. Eciau Kt
HE 3a7aH (paBeH HYJI0), TO JUIsi aBTOMATHYECKOrO0 pacdeTa TpeOyeTcsi 4TOObI

Unom]1 1 UnoM2 He paBHSIIOCH HYJIIO

K. = {Unoml/Unomz Kt =0
tv K Kty # 0

rae:
Kt — 3a1aHHbBINA B UCXOIHBIX TaHHBIX K03 durment tpanchopmanuu TH;

K 't — pacuetnbiii ko3¢ durpent Tpanchopmarmu TH.
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OOparute BHUMaHUE, YTO IEPBUIHOC HATIPSKEHUE 33]]a€TCS B KUJIOBOJIbTAX,
a BTOPUYHOE — B BOJIbTAX.

N3mepsiemoe TH mepBuuHOe HampsbkeHue Vi HampsbKeHue npeoopasyercs
BO BTOPUYHOE V2 110 BBIPAKEHUIO:

A .

Vo = K (cos(8¢y) + jsin(Sey))

tv
rae:
on— casur (daszel TH.

HOFpCHIHOCTB N3MCPCHUA OTHECCHA KO BTOPHYHOMY HAIIPSKCHUIO U

HCIIOJIB3YCTCA IJIA pacuCTa 30HbI HCOIMPCACICHHOCTHU COIIPOTHUBIICHUA.

V;n - Vl/Kt’v 0 V;n - VZ 0
Etp = /K., 100% = 7, 100%

rae:

Etv — OTHOCUTENBHAS ITOrpemHocTh TH;

Vm — IeiCTBUTENBHOE BTOPUYHOE HANPSKEHUE.

[TapameTpsl TpaHcpopmaTopa TOKa BO MHOTOM CXOXH IO CMBICIY C
napamerpamu TH

N — Homep tpanchopmaTopa Toka. [[omkeH ObITh yHHKajI€H B TaOauLe
«TT».

Tun w3sM. — Tun wusmepenus ansa TpaHchopmaropa. JloCTynmHbl TpH
Bapuanra: «BetrBb», «Il'eHepatop» u «Cymma». B 3aBucuMOCTH OT THUIIA

u3MepeHus uurepnpetrupyrores nois «Hauvanoy», «Konemy u «Ilappy:

Tun usmepennst | BetBb I'eneparop Cymma

Hauano Howmep y3m1a Hayana BeTBU Howmep renepatopa | Homep TT1
Konen Howmep y31a koH11a BETBU Hrnopupyercs Howmep TT2
[Tapp Howmep nmapannensHoi nenu Betsu | rnopupyercs Howmep TT3

[Hom1 — HoMuHanbHBII NEpBUYHBIN TOK, [KA].

[HomM2 — HoMUHaIIbHBIN BTOPUYHBINA TOKA, [A].

Kt — Monynb ko3 dunmenta TpaHcpopMaluu.

®aza — CaBur (a3pl BTOPUYHOTO TOKA MO OTHOIIECHUIO K MEPBUYHOMY, [3I1.

rpan].
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[Torpemnocts — OTHOCHUTENBbHAS TTOrpemHocTh TT, [%].
Koaddpunment tpanchopmarun TT MoxkeT ObITH 3a/1aH HANMPSIMYIO B TOJIE
Kt, 1ubo paccuntan aBroMatuuecku, kak otHouienue [Hom1 u Inom2. Ecou Kt He

3a1aH (paBeH HYJII0), TO JJIsI aBTOMATHYECKOIo pacdera Tpedyercs 4ToObl [HOM]1 1

[HOM2 HE paBHSIOCH HYIIO.

K/ . = {]HOM]-/IHOMZ K =0
! Ky K #0

rIe:
Kt — 3amaHHbBIN B UICXOIHBIX JTaHHBIX KoddduiineHt tpancopmaruu TT;
K'ti — pacueTHblii k03 durpent tpanchopmaruu TT.

OOparure BHHMaHME, YTO MEPBUYHBIA TOK 33JaeTcsi B KUJIOAMIEpax, a

BTOPHUYHBII — B aMIiepax.

N3mepsiembrii TT nepBuuHbiil Tok |1 mpeoOpasyercs Bo BTOpUUHBINA |2 1o

BBIPAKEHUIO:

0
I, = K—l,(cos(dri) + jsin(6;))

ti

rae:

i — caBur ¢assl TT.

[TorpenHOCTh U3MEPEHUST OTHECEHA KO BTOPUYHOMY TOKY M HCIOJIB3YETCS

AJ1 pacdeTa 30HbI HCOMMPEACICHHOCTU COITPOTUBIICHHA.

J’rm - Il/K;i Im - lr2
= ——100% = ———1009
E“ ]l/K;I /0 ]2 /0

rac.

E€ti — OTHOCUTENbHAs nTorpemHocTh 1T,

Im — IEMCTBUTENBbHBIA BTOPUYHBIN TOK.
Jns tuma wusmepeHus «BeTBb» MpenycMOTpeHa BO3MOXKHOCTh 3aJIaHUs
HOMEPOB Y3JI0B HayaJla MU KOHIIA BETBH B MOPSJKE, HE COBNAJAIOIIEM C 3a[aHUEM

BCTBU B Ta6HI/IH€ «BetBu». B 3TOM cilydac TOYKOH HU3MCPCHHUA CUHHUTACTCA TOYKA,

pacrnojio)KeHHast 'y y3ja, 3amaHHoro B mnoje «Hauwamo». 3a mosioxuTENbHOE
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HarpaBJICHUC TOKa IIPUHUMACTCA HaAIpaBJICHUC «OT HIMH B JIMHUIO» B

COOTBCTCTBHUHU C I/IJIJ'IIOCTpaIII/Ief/'Il

N oaoxcumenvroe wanpaeterie moxa 11 N
l / 2
_b .*_
el Pt
TlonoxcumensHoe HANPAGIeHe Mokd
no eemat no npasiaav PM RastrWin
N, N, p NN,

PI/ICYHOK 8.1 — IlonoxxuTeapHbIe HaIIpaBJICHUA TOKOB B MOJACJIN JINMHHUH

Jns tuna uzMepenust «['eHepaTop» 3a MOJIOKUTEIBHOE HAIpaBJIECHUE TOKa

IIPUHUMACTCs HAIIPABJICHHUC «KOT I'CHCPATOPA K IIHUHEY.

N,
N9
N,

Pucynok 8.2 — IlosioxkuTenpHbIE HAIIPABIEHUS TOKOB B MOJIENIA F€HEpaTopa

s tuna uamepenus «CyMMa» Mozelb TpaHchopmaTopa TOKa BBITOIHSIET

pacducT 3HAUYCHUA Ha BBIXO/JC 110 BBIPAKCHUTO!

_cos(8yz) + jsin(Syix)
28 — K'-
tix

(an + jTT? - jTTS)

rae:

|2x— 3HaueHue Ha BbIXoje cymmupytomero TT;

Itt1 — Tox TT, HoMep kKoTOpOro ykaszaH B nosie «Hauanoy;

I+r2— Tox TT, HOMep kKoTOporo ykaszaH B nose «Konemny;

Itt3 — Tox TT, HoMep kKoTOporo ykaszaH B nosie «Ilapp»;

K'tiz — koaddunuent tpanchopmaruu cymmupytromero TT;

Oz — caBur (asel cymmupyromero TT.

Ecnu kakoii-nmu6o u3 tpex cymmupyembix TT He 3anan (yka3an Homep 0), To
3HAYEHHE TOKa

coorBercTByromero TT mpuHumaercs paBHbIM Hynw. K cymmupytromemy

TT nomxen ObITh MOJKIIOUEH XOTs Obl oguH cymmupyembii TT. B kauectBe
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cymmupyemoro TT moxxer BeicTynarh apyroud cymmupyromuid TT, yro nmaer
BO3MOKHOCTh 33/1aBaTh CJIOKHBIE CBSI3M BTOpUUYHBIX TOKOBBIX 1ieneil. [IK RUSTab
KOHTPOJIUPYET LUKIMYECKUE CCHUIKU MPU COeAMHEHUU cymmupyrommx TT u npu

uX O0OHApYKEHUU BhIJACT cOOOIIeHne 00 onmoKe.

Hcnonb3oBanue rpaduueckoii cpeasl 1uist HacTpoiiku AJIAP

[Tocne Toro, xak ommcanue AJIAP 3amano B Tabnuile, ero HacTpoWKa H
aHaJu3 pabOTbl MOTYT OBITh BBIMOJIHEHBI C MOMOUIBIO CIIEUUATIBHON rpaduyecKkoi
cpenbl. g poctyna K OKHY TIpadHuuecKod cpelbl HMCIOJIb3yeTcsl KOMaH[a
KoHTeKkcTHOro MeHI «Hactpoiika AJIAP...». B 3aBUCMMOCTH OT THIIa MOJEIH
BeIOpaHHOTO  ycTpoiictBa  AJIAP  rpaduueckas  cpega  oToOpaxkaer
COOTBETCTBYIOIIMN BapHMaHT Habopa YCTaBOK U IpaUKOB pe3yJIbTaTOB pacyera.
I'paduueckas cpena ucnonb3yeT AJis OTOOPAKEHUS MapaMeTpoB, HEOOXOIUMBIX
st Hactpoilku AJIAP, pesynbraTbl pacdeToB, KOTOPbIE OTMEUEHBI B CIHCKE

PE3YIILTATOB pacucTa JTMHAMHKHU.

AN Pesyabrathl pacuera auHamuki L=

Daiin

MokassiBaTb Dain OtreHok +/- TonumHa +/-  Tun maHm CoBMecTUMO. ..
» C:\tmp'000081.5na 0 0 0 100
C:\tmp\000082.sna 0 0 0 100

3toT pesyabrart pacyera 6yger ucnonbsosaH oA HacTpoiku AJIAP

E:] Ej @ B O O @ 3 ABTO3arpyska
© ©

Pucynoxk 8.3 — Pe3ynbTaThl pacuera

[Ipu HE0OXOAMMOCTH C MOMOLIBIO Mepekntovaresneid B okHe «Pe3ynbTaTel
pacyeTa JUHAMHUKW» MOXHO BBIOpaTh HY)KHBIE Pe3yJIbTaThl NI OTOOPAKEHUS B
rpaduyeckoir cpeae HacTpouiku AJIAP. I'paduyeckas cpema He TMO3BOJSET

BBITIOJIHUTH HACTPOMKY ycTaBoK AJIAP B TOM ciryyae, Korja pe3yibTaToB pacuera
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HET WIM BCE Pe3yJIbTaThl OTKIIOUEHBI. B ciyuae, ecniu mapametpsl oobekta (BJI
WJIM TEHEepaTopa), Ha KOTOPOM yCTaHOBJIEHO yCTpoicTBO AJIAP, HenocTyIHbI, Win
pe3yJIbTaThl pacyeTa B OKHE «Pe3ynpTarsl pacueTa AMHAMUKW» HE 3arpy KEHbI, IPH

BBI30BE Tpaduueckoil cpespl OyAeT BhIIAHO MPEayTPexKICHHE:

Hacrpoiixa ANAP ﬁ

B TEKYLMX PESYNLTaTaX PACYETOR HE HAHAEHLI NAPAMETPbI,
HeoBxoanmble ana otobpaxkenun rpagurce ANAP. Yaanure
PEIyNLTATbl PACHETOE WAK 3arPY3NTE PE3yNbTaTHl ANA AGHHOM CHEMBI

A

Pucynok 8.4 — Coobmienne HacTpoiiku AJIAP

[IprurHa Takoro NMpenynpekIeHUs MOKET TaKKE 3aKJIF0YaTbCS B TOM, YTO
pacyeTHas MOJENIb M Pe3yJbTaTbl pacueTra HE COOTBETCTBYIOT Jpyr ApPYTY.
Hanpumep, Oblia 3arpyxeHa HOBasi pacueTHasi MOJIeNIb IPU HAJIMYUK PE3YJIbTATOB
OT MpeXHEH MOJIeNH, WK Ha000pOT — OBLIM 3arpy»eHbl pe3yIbTaThl pacuera, He
COOTBETCTBYIOIIME TEKYIIEW PACYETHON MOJIEIIH.

Hns  pabotel  rpaduyueckoil  cpelbpl  ONMKMCAaHHOE B TaOiwMIle
«/Ilunamuka/AJIAP» ycTpoHCTBO JODKHO OBITH KOPPEKTHO TMPHUBI3aHO K
pacuetHol wmozenu. [lpu HCHONB30BaHMM CTAaHAAPTHOM NPUBSI3KA B MOJSAX
«YcranoBkay, «Hauano», «Konen» u «Ilapp.» momxkHbl OBITH 3a7aHbl HOMEpa
y3JI0B CYIIECTBYIOIIEH B PACYETHOM MOJEIM BETBU WJIH HOMEP CYILECTBYIOLIETO
reHeparopa. Ilpu ncnosb30BaHNM pacClIMPEHHOM NPUBA3KHA B NOJsiX «Havano» u
«Konery MoKHBI OBITH 33JaHbl HOMEpa TPAHC(HOPMATOPOB TOKA U HAIPSIKEHUS.
Ecau monens AJIAP mopnepkuBaeTr paOOTy € JIOMOTHUTEILHBIM 3allUIIaeMbIM
yuactkom B moisx «Kowenm gom» u «llapp. mom» wmoryT OBITH 3adaHbl
COOTBETCTBEHHO HOMEp Yy3Ja KOHIA W HOMEDP MAPAJUIENBHOM LENU JAHHOTO
y4acTka. [[OnOJHUTENbHBIM YYaCTOK B PEKUME PACIIMPEHHON NIPUBA3KHU 3a1aETCs
yKazaHueM HoMmepa TpaHchopmaropa Toka B noje «Konerr 1om.»

B cnydae, ecnum BeTBb, TIE€HEpaTOp WM 3aJaHHBIE W3MEPUTEIIbHbBIC
TpanchopmaTtopsl He OyIayT OOHApy’»KEHbI B MOJENH, MPU BBI30BE Tpaduyueckon

cpeabl OyAeT BhIIAHO COOOIICHUE:
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[ Hacrpoiixa AAP i |

@ He Hangen obwexs, Ha KoTopom ycTanosnen AJIAP

L —

Pucynok 8.5 — CooOuienue nactpoiiku AJIAP

OxHo Tpaduueckoii cpenpl pa3iesieHo Ha IBe YacTH. B neBoi maHenn okHa
BBIBEJICHBI TIOJIA /Ui BBOJA W PEAAKTUPOBAHUS YCTaBOK. B mpaBoi manenu

pacmnoJiokeHbl TpaduKu mapaMeTpoB, HeoOxoaumbie s HacTpoiku AJIAP Toro

HNJIM KUHOT'O THIIA.
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Pucynok 8.6 — Hactpoiiku TokoBoro AJIAP

[Tosst 11st BBOJIa yCTAHOBOK CHAOYKEHBI TMOJICKa3KaMH, B KOTOPBIX MTPUBEICHO
KpaTKOe OIMMCAaHHWE TapaMmeTpa M ero pa3MepHOCTh. JIisi OONBIIMHCTBA TOJICH
NPEAYCMOTPEH KOHTPOJb 3HaueHWi. [Ipu mombiTke BBOJA HEIOMYCTUMOTO
3HAYCHUS BBIBOJUTCS TMPEIYNPEKICHUE C yKa3aHUEM JOMyCTUMOTO THara3oHa

3HA4YCeHHUs apameTpa.
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Pucynok 8.7 — Hactpoiiku TokoBoro AJIAP

Ha npaBoii manenu oTo0pakaroTcsi UHTEPAKTUBHbBIE TPAPUKH 3aBUCUMOCTEH
napaMeTpoB OT BpeMeHu. [lo ymonuaHui0 AMana3oH BpPEMEHH OTOOpa)keHUs
rpa)MKOB COOTBETCTBYET BPEMEHM pacyera IepexoaHoro mnpouecca. llpu
HEOOXOMMOCTH MOKHO CY3WUTh AHAana3oH OTOOpaXE€HWs, UCIONb3Ys MOJI3YHKH B
HIDKHEW vactu naHenu. [Ipu meperackuBaHuM 00JIACTH LIKAJIBl MEXAY JIEBBIM U
NpPaBbIM MOJ3YHKaMH OHHM [E€PEMEIIAIOTCA OJHOBPEMEHHO. BbleneHHbIN
JMarna3oH OTOOpaXEHHs! MPHU 3TOM IEpEeMEIIAeTCs BHYTPU MOJHOrO JUarna3oHa
oroOpaxenus. llpn M3MeHEHMM NO3MLIMHA MOJI3YHKOB TIpadUK aBTOMATUYECKU
MacITabUpPyeTcss MO0 BEPTUKAIU OT MUHUMAJIBHOTO 10 MaKCUMaJIbHOTO 3HAYEHUS

napameTpa B BHIOpaHHOM JIMaria30He BPEMEHH.

o

T4 TE TE 3 72 Za i} i) 3 EF: 34 38

—— o

Neran rpannuya Auanaiox Mpagan rpaxuya

Pucynoxk 8.8 — Ilpumep rpaduka usmenenus conporunicHus AJIAP

Ha Bcex rpadukax 3aBUCMMOCTEH MapaMeTpoOB OT BPEMEHH OTOOpakaercs
BEpTHUKAJIbHAS JIMHEHKA 3€JICHOTO IBETa — MapKep BpeMeHU. UncieHHoe 3HAaYeHHe
TEKYIIET0 BPEMEHH OTOOpa)kaeTcsl HaJ MapkKepoMm. Mapkep MOXKHO MepeMeliaTh
MbIIIbio. Eciu Ha maHenb BBIBEACHO HECKOJIBKO IpaUKOB, BCE MapKephl BpEMEHU
NepEeMENIatoTCsl CHHXPOHHO MPHU MEepPeMEeNIeHUH JTI00ro U3 HUX. Mapkep MOXHO

YCTaHOBUTH B TPEOYEMYIO TTO3UIIMIO IBOWHBIM IIETYKOM Ha IIKaJIe BPEMEHH.
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Pucynox 8.9 — YcranoBka mapkepa B TpeOyemMyro MO3UIUIO

Ha wnekoTopeix rpadukax OTOOpaKarOTCS TOPU3OHTAIbHBIC JIUHEHKH —

MapKEphbl YCTABOK. HCpCM@H.Ia}I 9TH MApPKCPbI MBIIIIBIO, MOXHO 3a/1aBaTb 3HAYCHUA

ycraBoK. Ilpu 3TOM 4uClieHHOE 3HAa4YeHHE OTOOpakaeTcs CIpaBa OT MapKepa H

ABTOMATHYCCKHU IICPCAACTCA B COOTBCTCTBYIOIICC IIOJIC YCTABKH HaA JICBOH MaHeIu

rpauuecKoi cpepl.

58832
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Pucynok 8.10 — MI3MeHeHne BepTUKaAIbHBIX MAPKEPOB

[Ipu BBOJE 3HAUEHUS B MOJIE YCTAaBKU HA JIEBOM ITAHEJIM COOTBETCTBYIOIIUN

MapkKep YCTAHABJIMBACTCA HaA 3aJaHHOC 3HA4YCHUC. B ciIy4dac, cCCJIM Mapkep

HaXOJHUTCA «3a KaJApOM», TO €CTb BBIINIC WJIM HUXC MAKCHUMAJIbBHOT'O 3HAYCHUA I1O
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BEPTUKAIM, BEPHYTh €ro B OO0JacCTh BWIAMMOCTA MOKHO C TIOMOIIBIO BBOJA
YHCJICHHOT'O 3HAUYEHHUS B IMANa30HE OT MUHUMYyMa JI0 MaKCUMyMa.

Kpome rpadukoB, oToOpakaromux 3aBUCUMOCTh MapaMeTPOB OT BPEMEHH,
IpPenyCMOTPEeHbl Tpaduku roAorpagoB COMPOTUBICHHUS U MOIIHOCTU. Jlis
rogorpaoB BO3MOXHO M3MEHEHHE MaciiTaba OTOOpa)KeHHs C MOMOIIBIO Kojieca
MBIIIIA U TIEPEMENICHUE OTOOpaXKEHUSI C TIOMOIIBI0 MEPETACKUBAHUS C HAXKATHIM
KosjecoM Mbimu win kinaBumed Shift. [lpu n3mMenennn auanazoHa oToOpakeHUs
rpa@uKkoB € TMOMOIIbIO  MOJ3YHKOB  OTOOpakeHHe rojorpada  Takxke
OTPAaHMYUBACTCS BBHIOPAHHBIM JHMANA30HOM, YTO MO3BOJISIET MOKa3aTh TOJBKO TE
TOYKU Trojorpada, KOTOPBIE [TOJDKHBI HMCIOJIB30BATHCS JJii HACTPOWKH 30HBI
cpabaTpiBaHus pesie compoTuBieHus. [Ipu mepemenieHnn Mapkepa BPEMEHU IO
rpadukaM 3aBUCHUMOCTH IMapaMETpPOB OT BPEMEHH Ha rojorpade mepeMeniaercs
TakoW >kKe Mapkep, H300paxxeHHBI B BHIE Kpyxkka. Eciam wucnombsizyercs
paclMpeHHass TpPUBS3KAa JTUAMETP KPYKKa paCCUUTHIBACTCS 10 3a[aHHBIM
3HAYCHUSIM TIOTPEITHOCTEH H3MEPUTENbHBIX TPAHC(POPMATOPOB U COOTBETCTBYET
30He HeompeneaeHHocTH. [lo ymomyanuio To4Yku romorpada MpOMapKHPOBAHBI
3HaueHussMH  BpemeHu. [lpu  HeoOxomumoctu rojorpad MOXKET  OBITh
IPOMApPKUPOBAH 3HAYEHUSIMU yriia. [lepexitoueHue ocyiiecTBiseTcs Ha BKIIAJKE
«{uKID TEBOM MaHEIH.

Hnst rogorpadoB CONPOTUBIEHUS TMPETYCMOTPEH PEXKHUM OTOOPAKECHUS
TOUEK IepeceueHus: rojorpada ¢ rpaHuniaMu 30H peie. B Toukax mepecedeHus
paccTaBsIOTCA MapKephl ¢ OTMETKOW BpeMeHH mnepeceuenus. [Ipum HaBepeHun
Kypcopa MBIIIM Ha MapKep oToOpakaeTcs BCIUIbIBAIONIAs MOJCKA3Ka CO CIUCKOM
MOMEHTOB BpPEMEHHU TMepeceueHusi [UIsl JaHHOTO COMPOTUBJICHHs. Tak Kak
romorpad MOXXET MepeceKaTb 30HbI B Pa3HbIE MOMEHTHI BPEMEHH B OJM3KHX
TOYKaX CONPOTUBIIEHUA CIHUCOK BO BCIUIBIBAIOIIEH TIOJICKa3Ke TIO3BOJIAET
OTpEeACTUTh BCE MOMEHTHI JIaXKe €CIM MapKepbl MEepPECceueHUd HaKIIaJbIBAIOTCS
Ipyr Ha jApyra. Mapkepbl TIepeceueHUl pacCTaBISAIOTCS TPU  HM3MEHEHUU
n3o0paxeHus rojaorpada ¢ HeOOJBIION 3aJepPKKOU, TaK KaK pacyeT MOJOKEHUU

MapKepoOB SBJISIETCS JOBOJIBHO JUIMTENIBHOW MPOLEAYpPOM M MOXKET CHHU3UTH
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pEaKIui0 TOJIb30BATENbCKOTO uHTepdeiica. [lpu  HeEoOXoAMMOCTH  pPEKUM
OTOOpaKEHHsSI MApKEPOB MEPECCUCHUN MOXKET ObITh OTKIIOYEH MepeKIovaresieM
«Touku nepeceuenus» Ha Bkiajke «{uxm».

Buemnuii Bua romorpada 3aBUCHT OT IIara MHTETPUPOBAHUS, C KOTOPHIM
ObL1 paccuuTaH mepexoiHbli mporecc. CKOPOCTh M3MEHEHHS COMPOTHUBICHUS
3HAYUTEIBHO W3MEHSETCS B MPOLECCE ACMHXPOHHOTO MPOBOPOTA, MO3TOMY s
TOTO 4TOOBI Toforpad UMeN BUJ MPABIIBHONW OKPYKHOCTH, IIar HHTETPUPOBAHUS
JOIDKEH OBITh BBIOpAaH O4YeHb ManblM, nopsaka 10% c¢. B mportuBHOM citydae
rogorpad OyAeT MMETh BUJI MHOTOYTOJbHUKA WU Jaxke 3Be31bpl. Ha pesynbrar
mozenupoBanusi AJIAP BbIOOp 1mI1ara MHTErpUpOBaHUS MPAKTUYECKH HE BIIUSET,
Tak kKak Mojenb AJIAP ynpamiaser miarom Tak, 4TOObl MaKCHUMajibHO TOYHO
OTIPENICTNTh MOMEHTHI CpadaThIBaHUA pesie. 3a CYET ITOro rojorpad mepexoHoro
mpoliecca, pacCUMTAHHOIO JIaXke ¢ OOJBIIMM IIaroMm, OyJeT UMETh B 00JIaCTH 30H
peine conpoTuBIIeHHMA BHJA IUIaBHOM ayru. IlosTomy cHukeHue 1iara
WHTETPUPOBAHUS B MTapaMeTpax pacyeTa JMHAMUKHA MOKET ObITh OMPaBAAHO JIUIIh
B cllydae, Korjia Tpe0yeTcs MOIyUUuTh «KpacuBoe» u3o0paxeHue rogorpada.

N3o0paxxkenne rpaduka MoOXeT ObITH CKomupoBaHo B Oydep oOmena B
dopmare PNG ¢ moMonibio0 KOMaH 1bl KOHTEKCTHOTO MEHIO.

Jiss AJIAP ¢ pacmmpeHHOW NpHBSI3KOM rpaduueckas cpena MO3BOJISIET
NEepPEeKIIIoYaTh €IUHUIBI U3MEPEHUS MEXKJYy IMEPBUYHBIMU W BTOPUYHBIMHU. Jl7s
ATOr0 MOPEAYCMOTPEHO MEHI0 YycTaBku. Bxoansie mnapamerpsl AJIAP ¢
pacIIUpPEHHON TNPUBA3KOW MO YMOJYaHUIO OTOOPAXKAIOTCA BO BTOPUYHBIX
enununax. [Ipu nepexitoueHUd Ha OTOOPAKEHHWE MEPBUYHBIX E€IMHHI] BXOJIHbIE
napaMeTpbl BBHIYUCIISIOTCS 3aHOBO B MPETOIO0KEHUH, 4TO KO3 UIIMEHTHI BCEX
TpaHchOPMATOPOB paBHBI eAWHUIE U (A30BBIA CIBHUT PAaBEH HYJIO. YCTaBKH B
JeBOM maHenu rpapuyecKodl cpeabl HE M3MEHSIOTCS TpU  MEePEKIIOUYCHUU
oroOpaxenus enunull. B mponecce pacuera mozenun AJIAP ¢ pacmupenHoi
NPUBS3KOM paboTarOT TOABKO BO BTOpuuHbIX eauHunax. [ms AJIAP co

CTaHJAPTHOMN NPUBSI3KOM ONIMS MEPEKITIOUEHUS €UHUL 3a0JI0KMPOBAHA.
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B mento rpaduyeckoii cpenpl nocrynHa komanaa « Kommenrapuii». [Ipu ee
BBINIOJIHEHUHM OTOOpa)kaeTcsi OKHO, B KOTOPOM II0JIb30BATEIb MOJKET BBECTU HU
OTPENAKTUPOBATh TEKCT KOMMEHTapHs. [[aHHBIA TEKCT TakKe JOCTYIIEH B MOJIE
«KommenTapuit» ocHoBHOM Tabmuisl AJIAP.

[TapameTpsl, 3ajaHHBIC B OKHE IpadUuecKOl Cpeibl, COXpaHAIOTCs B 0aze
JAHHBIX pacyeTHOW Monenu npu HaxaTtuu KHonku «OK». Ilpyn Haxkatuu KHONKH
«OTMeHa» OKHO TrpaduyecKoil cpenbl 3aKpblBaeTcsi 0€3 COXpaHEHMsI W3MEHEHUH,

KOTOPbIC CACJIa ITOJIb30BaTCJIb.

AJIAP ¢ pukcanueit kojedanmnii Toxka (PKT)

Mopgpens umeer tun « ToxoBeiit AJIAP». AJIAP cpabatsiBaer B cityyae, €Ciu
KOJIMYECTBO TMOJCYMUTAHHBIX IMKIOB KOJI€OaHU TOKa CTAaHOBUTCS pPaBHBIM
3aIaHHOMY 3HA4Y€HMIO YCTaBKH «Nuukm». [k y4yuThIBaeTcs, €Ciau 3HaUeHUE
TOKa TMOCJIEIOBATEIHHO MPEBBICKIIO YCTaBKY Imax M CHU3UIIOCH /10 yCcTaBKu Imin.
[Ipyn >TOM JUIMTENHLHOCTh MHTEpBala BPEMEHH MEXIy MOMEHTaMU BPEMEHH, B
KoTopble (Qukcupyercs Imax, He mpeBbimaeT ycraBky Tmax. CuUeTyuk IUKIOB
cOpachIBaeTcs B CIEAYIOMIMX CIyYasx:

— eClOM JUINTENIbHOCTh MHTEpBalla BPEMEHU MEXKIYy MOMEHTaMHU
MOCJIEI0BATEIbHBIX MPEBBIINICHUI 3HAYEHUEM TOKAa YCTaBKM Imax (HauuHas co
BTOPOTO IMKJIa) Oosbliie Tmax;

— ecJid cpaboTaja MOJIeb YCTPOICTBA.

I'paduueckas wumroctpanus npuHiuna padoTsel TokoBoro AJIAP npuBenena
Ha pucyHkax. Mogens TokoBoro AJIAP Moxxer ObITb HacTpoeHa JBYMs
ycTaBkamu. B mepBom Bapuante — 310 TOokM Imin u Imax, Bo BTopom — Imax u
kor¢ddunrienT Bo3Bpara. B mepBom ciyuae AJIAP cOOTBETCTBYET YCTPOMCTBY C
JIBYMS pesie, BO BTOPOM — YCTPOMCTBY ¢ oaHuM peie. [Ipu BBose ycraBok Imax u
Imin aBTOMaTHYEeCKU KOPPEKTUPYETCS ycTaBKa Kod(duilmeHTa BO3Bparta.
Koa¢pduument BozBpara paseH Imin/Imax. Ilpu wu3meHeHunm ko3duuueHTa

BO3BpaTa aBTOMAaTHYECKH KOppekThpyercs yctaBka Imin. B pacuetHOM Oioke
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TokoBBI AJIAP BHE 3aBHCHUMOCTH OT HAacTpOWKH pabOTaeT mo 3HaYeHUsIM Imin u

Imax.

e cye

s
>

T T | Tz | T Loy T Ts Ty

max max

min a” max

Pucynox 8.11 — Pa6oTa TokoBoro AJIAP nmo makcumaibHOMY U

MUHUMAJIBHOMY 3HAYCHHUAM YCTABKU

[Tpunnun nectBust TokoBoro AJIAP He MO3BOJIIET ONPEACIATh YCKOPEHHE
WM TOPMOXKEHHUE CHUCTEMBI Ha MPOTHUBOMOJIOKHOM KOHIIE 3AIIUIIAEMOr0 y4acTKa.
Tem He menee nansg TokoBoro AJIAP MOXHO 3aaaTh JEHCTBUE HA YCKOpPEHHE,
koTopoe AJIAP Oyner 3amyckarh npu cpabaTbiBaHUHU. JTa YCIOBHOCTH MO3BOJSET
3amyckatb OT TOkoBoro AJIAP mpousBonbHOe nerictBue. Hanpumep -
OTKJIFOYEHHE y4aCTKa CMEXKHOTO C 3aluinaeMbIM. [Ipu nonsiTke ykazars JeUCTBUE
Ha TOPMOXEHHUE OHO OyJeT MPOUTHOPHUPOBAHO, a MPU HHUIMATU3AIUU MOJEIU
OyJleT BbIJITaHO TIPEAYTPEKICHHE.

I'paduueckas cpema 1 HacTpoiiku TokoBoro AJIAP mpenocraBiser
JIOCTYN K yCTaBKaM YCTpOMCTBa U rpadukaM TOKa IO 3alUIIAEMOMY Y4YacTKy U
yria 1o cBsizu. TokoBeiii AJIAP mosxeTr ObITh yCTaHOBJIEH Ha TeHepaTope. B aTtom
BapUaHTE BMECTO yTJia MO CBA3M Ha rpaduk OyneT BbIBEIEH MEXaHUYECKHU Yroll

poTopa resepaTopa.
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Pucynok 8.12 — Pa6ora TokoBoro AJIAP

3ananue

J1J1st TECTOBOM CXEeMBI U TAHHBIM U3 (PailioB:

C:%Program Files (x86)\RastrWin3\RastrWin3\test-rastr\RUSTab’\ANAP\TecT AMIAP VB ANAP-U.dfw no wabnoHy asToMaTwka.diw

C:\Program Files (x86)\RastrWin3\RastrWin3\test-rastr\RUSTab’\ANAP\TecT AMIAP VB ANAP-U.rst no wabnoHy OWHAMWKE.ILST Bf
C:\Program Files (x86)\RastrWin3\RastrWin3\test-rastr\RUSTab \ANAP\TecT AJIAP VB ANAP-U.scn no waBnoHy cUeHapWi.scn B

S7.EHT4E.S+ 49.5+T27 B+

27RA+T252 ()

Mode—-Transit 100.76

Pucynok 8.13 — Cxema TecToBOM ceTu
BeimonHuTs:
1 Pacuer 6e3 AJIAP
2 Pacuer ¢ TokoBeiM AJIAP u ero Hactpoiika.
3. Pacuer ¢ AJIAP-1]
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Ta6numna 8.3 — Jlannsie nis pacuera AJIAP no Bapuantam

NBap. V35161 P QH Pr Qr

1 1 50 40 278,4 252
2 250 170 60 45

2 1 45 36 | 250,56 226,8
2 225 153 54 40,5

3 1 52,5 42 | 292,32 264,6
2 262,5 178,5 63 47,25

4 1 35 28 | 194,88 176,4
2 175 119 42 31,5

5 1 22,5 18| 125,28 113,4
2 112,5 76,5 27 20,25

6 1 42,5 34| 236,64 2142
2 2125 1445 51 38,25

7 1 30 24 | 167,04 151,2
2 150 102 36 27

8 1 27,5 22| 153,12 138,6
2 137,5 93,5 33 24,75

9 1 25 20 139,2 126
2 125 85 30 22,5

10 1 31 24,8 | 172,608 | 156,24
2 155 105,4 37,2 27,9

11 1 50 40 278,4 252
2 250 170 60 45

12 1 45 36 | 250,56 226,8
2 225 153 54 40,5

13 1 52,5 42 | 292,32 264,6
2 262,5 178,5 63 47,25

14 1 35 28| 194,88 176,4
2 175 119 42 31,5

15 1 22,5 18| 125,28 113,4
2 112,5 76,5 27 20,25

16 1 42,5 34| 236,64 2142
2 2125 1445 ol 38,25

17 1 30 24 | 167,04 151,2
2 150 102 36 27

18 1 27,5 22| 153,12 138,6
2 137,5 93,5 33 24,75

19 1 25 20 139,2 126
2 125 85 30 22,5

20 1 31 24,8 | 172,608 | 156,24
2 155 105,4 37,2 27,9

109



3ansatue 10. ABTOMaTHM4YeCKOe MpeIOTBpPallleHHe HeIO0MYCTHMBbIX

U3MEHEHHMH pPeKMMOB nmapaMeTpos 1

Pacuyer MONIIHOCTH ABTOMATHYECKOi Pa3rpy3KH 3JHEProcHCTEMBI IO

qacTroTe

OO1ue cBeeHus

Kak u3BecTHO, npu aeduuuTe reHepaTOpHOM MOILIHOCTH, 00YCIOBIEHHOM
OTKJIFOYEHUEM YaCTH F'€HEPATOPOB CUCTEMBI WJIM MMOJKIOUYEHUEM HOBOW HATPY3KH,
MPEBBIIIAIONICH pE3epB BpAIIAKOLICHCS T€HEPATOPHOM MOIIHOCTH, YacToTa B
cucteMe CcHwkaercd. llpu 5TOM 3IeKTpoABUTATENM COOCTBEHHOTO pacxoja
JIEKTPOCTAHUUK TEPSIOT 4YacTb CBOEM MOIIHOCTH, IPOU3BOAUTEIBHOCTH
MEXaHU3MOB YMEHbBIIIAE€TCs, YTO BEAET K CHIDKEHUIO BbIpabaThiBaeMoun
reHepaTopamMu MOIIHOCTH, K POCTY Ae(UIIMTA MOIIHOCTH B S3HEPIrOCUCTEME, T. €. K
JaTbHEUIIEeMY CHH)KEHHUIO YaCTOThI (JITaBUHA YaCTOTHI).

YMeHblIeHne CKOPOCTH BPAILEHUS arperaroB CBSI3aHO TaKXKe CO CHHKEHHEM
BO30Y>KJEHHsI T€HEepaTOpoB (KBaApaTUYHOW 3aBUCHUMOCTBIO), B PE3YyJIbTaTe UEro B
CUCTEME U3-3a BO3POCHIETO MOTPEOICHUS ABUTATENSIMU PEAKTUBHOTO TOKA MOYKET
BO3HUKHYTHh JCPUIIUT PEAKTUBHOH MOMIHOCTU. [IpW CHWXEHUM dYacTOTHI 0
kputndeckon (44-45 ') [56] HanpsokeHHEe MOXKET YMEHBIIUTBCS 0 3HAYCHUS,
IPU KOTOPOM BO3HUKAET TAaK Ha3bIBacMasi JaBUHA HAIPSHKCHUS.

Jliist oOecrieueHnss HOpMaabHOM PabOThI ANEKTPOJABUTATENEH COOCTBEHHOTO
pacxoia DAJEKTPOCTAHLMM  YCTAHOBIIEH TNPEAEN  JOMYCTUMOTO  CHUKEHHUS
yactoTel - 48 T'u. Ilpu CHUXKEHUM HUXKE JOMYCTUMOIO 3HAYEHHUS YacToTa
aBTOMAaTUYECKM BOCCTAHABIIMBAETCA C TIOMOIIBIO CIEUUATIbHBIX YCTPOUCTB,
pasrpykarolux CUCTEMY aBTOMATUYECKUM OTKJIKOYEHHEM TE€X WM HHBIX
MUTAONINX JIUHUN HAa TOJICTAHIUSAX YIHEPTOCUCTEMBI.

YcerpolicTBa aBTOMAaTUYECKOM Pas3rpy3Kd CHUCTEMBI 10 YaCTOTE HM3BECTHBI

IByX TunoB. K TmepBoMy M3 HHX OTHOCSTCA YCTPOMCTBA, pearupyromme Ha
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a0COJIIOTHBIE 3HAYEHUS YacCTOThl, & KO BTOPOMY - YCTPOWCTBA, pearupyroume Ha
CKOPOCTbh CHUYKEHHS YaCTOTBI.

YcrporictBa  BTOPOTO  THUIIA, HCIOJB3YIOIIME 3aBUCUMOCTb CKOPOCTH
CHIDKCHHMS 4YacTOThl OT BO3HHUKIIEro JeduIUTa MOIIHOCTA B CHUCTEME,
MPEICTABIAIOTCS 00Jiee MHTEPECHBIMU, TaK KaK MPUHIUINAILHO OHU HAYMHAIOT
pasrpyaTb YHEPIOCHCTEMY €I 0 TOro, KaKk 4acToTa B CUCTEME CHHU3HTCS 0
YPOBHSI, COOTBETCTBYIOIIETO JAHHOMY ACPHUIIUTY MOIIHOCTU. DTO TO3BOJIIET B
KaKOW-TO MEPE YMEHBIIIUTh CHUKEHHUE YaCTOThI B CUCTEME, YTO OYEHD BAXKHO.

K coxanenuto, 3TOT TUIl YCTPOUCTB pa3rpy3Ky HE MPUMEHSIETCS B CBSI3H C
BO3HUKIIMMH 3aTPYJHEHUSIMU H3-3a TOrO, 4YTO OAHOM M TOM XK€ CKOPOCTHU
CHUKEHUSI YacTOThl B Pa3HbIX peXKUMaxXx pabdOThl HSHEPrOCUCTEMBI MOTYT
COOTBETCTBOBATh HEOJWHAKOBBIC 3HAaueHUs nedunura momHOCTH. [lodTOMY B
HACTOSIILIEE BpEMsT B DHEProCUCTEMax IMPAKTUYECKH HCHOJIB3YIOTCS TOJBKO
YCTPOWCTBA pa3rpy3KH, pearupyroIire Ha a0COTIOTHBIC 3HAYCHHSI YaCTOTHI.

MOILIHOCTE OTKII0OYAEMOM HAarpy3KH 3aBUCUT OT YPOBHS CHHXKEHHUSI YaCTOTHI
B CHUCTE€ME, KOTOPBII 3aBUCUT OT 0Opa3oBaBIIErocsi AepuIIUTa MOITHOCTH M, Kak
MpaBWiIO, 3apaHee HeW3BeCTHhIM. Bo wu30exaHue W3IUIIHETO OTKIIOYEHUS
MOTpPeOUTENe yCTPOMCTBA aBTOMAaTUYECKOM 4acTOoTHOW pasrpy3ku (AUP)
BBITIOJIHSIFOTCSL  ICUCTBYIOIIMMU HE OJHOBPEMEHHO Ha BCEX HAMEUEHHBIX
IATAIOIINX JIMHUAX, & HECKOJIBKUMU OYEPEIsIMH, KaXaas U3 KOTOPBIX OTKJIKOYAET

TOJIBKO OIMPCACICHHYIO 4aCTh HAIPYy3KHU.

HN3ouparenbHocTh AeiicTBusa AUP

J1lo HeaBHETrO BpEMEHHU K YCTPOMCTBAM YAaCTOTHOU Pa3rpy3KH, Kak MPaBUIIo,
MPEABABISIIOCH TpeOoBaHWE W30UPATEIHHOTO OTKIIOUYEHUS, B COOTBETCTBUU C
KOTOpBIM ycTpolicTBo AYUP, nmerolniee HECKOIBKO OYEPEAEH, BBIOJIHSIOCH Tak,
YTO B MEPBYIO OYEPEb OTKIIOYAIUCh HAUMEHEE OTBETCTBEHHBIE MOTPEOUTENH, BO
BTOPYIO - OTBETCTBEHHBIE, B TPEThIO - 00Jiee€ OTBETCTBEHHbIC U T. M. [Ipm 3TOM

YCTPOMCTBA MOCJIECAYIONINX Ouepe/iel JEHCTBYIOT Ha OTKIIIOYEHHUE MOoTpeOuTesnei
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TOJIBKO TIOCJIE TOr0, KaK MOJECUCTBYIOT BCE MPEABIAYLINE OYEPENH, ECIHU 10 3TOrO
4acTOTa B CUCTEME HE BOCCTAHOBMJIACH JI0 3a/IaHHOTO 3HAYECHHS.

B nactosiiee Bpemsi U30MpATENbHOCTh BBIMIOJIHSIETCS, KaK MPAaBUIIO, IyTEM
NPUMEHEHUS HECKOJbKHUX oOuepesieil, OTIMYAIOIINXCI MEXIy COo00il TOJIbKO
yCTaBKaMM IO YacTOTE, T. €. MYTEM HACTPOMKH peie 4acToThl ycTpouctB AYP
pasHBIX ouepenell Ha pa3MyHble YacTOThl cpabaThiBaHUs, HO 0e3 mombopa AJs
KQXKJI0M O4epe/Id PaBHOLICHHBIX 10 OTBETCTBEHHOCTH MOTPEOUTEINECH.

C nomoipio HenzoOuparenbHoit AUP, 1. e. 6e3 3akperieHus: ouepenei 3a
PAaBHOLICHHBIMU TOTPEOUTENSIMU, MPOUCXOAUT 00Jiee TOUYHOE COOTBETCTBUE
(bakTMUeCKM OTKJIIOYaeMOW MOIIHOCTH BEJIIMYMHE BO3HUKIIETO JAepuiuTa
MOIIIHOCTH B CUCTEME.

N3buparenpnass AYP ¢ 3akperuieHnem odepenedl 3a paBHOIICHHBIMH
NOTPEOUTESIMU MOXKET OKa3aThCsA II€JIeCO00pa3HOM JIMIL B JHEProcucTeMax
MaJoOi MOIIHOCTH JMOO B pallOHax HHEPrOCHCTEMBI, KOT/a YCTaHABIWBAETCS
HEOOJIBIIIOE KOJIMYECTBO YCTPOWCTB TMPHU MaJiOM KOJWYECTBE oduepenen. B
OCTaJIbHBIX CIy4asx Lelecoo0pa3Ho MPUMEHATh HensouparensHoe AYP.

Uucno odyepened, OTIMYAOMIMXCS YCTaBKOW MO YacTOTE, MOXET OBbITh
ONPENEIICHO, UCXOAs M3 3aJaHHOI'0 3HAYEHUSI YCTABOK PEJIE YacTOThI MEPBOM U
nocieaHen ouepenu. Jlis  3HEpPreTMYECKUX CUCTEM ¢ Mpeobsamarouieit
MOITHOCTBIO TEIUIOBBIX CTAHIIMN YACTOTYy cpabaThbiBaHUsl pejie YACTOThI NEPBOM U
NOCJIeTHEH ouepeneit pekoMeHaAyoT npuHuMath [3] cooTBeTcTBeHHO fepr = 48 —
478 I'y n fecpn= 45 Ty. Jns sHEprocucTeM ¢ mpeoOiafaromeid MOIIHOCTHIO
THIPABIMYCCKUX CTAHIUNA PEKOMEHIYIOT npuHuMath fcpi= 47 - 46,7 Iy u fepn =
45-44,7 T'y.

Ecnu npuHATh cTynieHn n3dupaTenbHOCTH Afuss BCeX OCHOBHBIX™ ouepesei
ycTpoiicTB AYP 0auHaKOBBIMHU, TO YUCIIO OYEPENEH 1 pa3rpy3KH ONPENEIUTCS U3

CJICayromero, JCrko BBIBOAUMOTO COOTHOIICHHA

fcpl_fcp.n
n =2 B0 4 q 1
Af uz6 ( )
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Cryrnens n30uparenbHOCTH 10 4actote ycrpoiictB AUP ompenensiercs [3]

N3 COOTHOIICHUS

AfI/I36 = ZAfl'IOFp + Afcm/mc (2)

1€ Afporp - MOTPENIHOCTD PEIIE YaCTOThI, 00bIUHO npuHuMacTes 0,15-0,25 Iy,

Af e - CHIDKEHHE YaCTOTHI B TeUEHHUE COOCTBEHHOTO BPEMEHH CpaldaThIBAHUS
yctporictB AUP u Beikmtouatenei. [lo nanusim OPT'POC naubonbliee 3HaueHue
npuaumaetcs 0,15 I'y.

* KpoMme OCHOBHBIX ouepened, NPUMEHSETCS TaKk Ha3blBaemasl JIOIOJHU-

TeJIbHAs 0Yepe/ib, 0 KOTOPOH OyIeT CKa3zaHO Jajbliie.

PeryanpoBouHblii 3 PeKT HATPY3KH OT YaCTOThI

Kak wu3BecTHO, MOIIHOCTH HArpy3Kd, BOCIpPHHHUMAaeMmas MpPUEMHUKaMU
AIIEKTPUYECKONW HSHEPruu, B OOIIEM ciyyae 3aBHCUT OT yacToThl. [Ipuuem sta
3aBHCUMOCTh JJIS Pa3NIUYHBIX KaTeropuil moTpeOuTeneld HEeOJMHAKOBas.
MexaHu3MBl U arperatsl MOTPEOUTENEH MO CTETEHU WX 3aBUCUMOCTH OT 4aCTOTHI
JCIIAT Ha TaKue math rpymnn [51]:

1. OcBeTHuTenbHas Harpy3ka, TyroBbI€ IE€YH, €YU CONPOTHUBICHUS H
BBINPSMUTENIHN, MOUIHOCTh HAarpy3KH KOTOPBIX IPAKTUYECKH HE 3aBUCUT OT
YaCTOTHI.

2.  Meramiopexyuue CTaHKH, MIApOBbIE MEIbHUIBI, KOMIIPECCOPHI H
JIpYrue MEXaHW3Mbl W arperarbl, MOIIHOCTb HArpy3Kd KOTOPBIX 3aBHUCUT OT
9aCcTOTHI MPUOIU3UTENBHO B TIEPBOI CTETICHHU.

3. MexaHu3Mbl, MOMEHT COINPOTUBJICHHUS KOTOPBIX MPOMOPLUOHATIEH
4acTOTe B MEPBOM CTENEHH; MOIIHOCTh HArpy3KH 3TUX MEXAHU3MOB 3aBUCHUT OT
9acTOTHI MPUOIU3UTEIBHO BO BTOPOM CTETICHHU.

4. BeHTuisTOpsl,  IUPKYJSAIUOHHBIE ~ HAacochbl € HEOOJbLIUM
CONPOTUBICHHEM CTaTHMYECKOTO HAMopa, MOIIHOCTh HArpy3Kd KOTOPBIX

nponopuruoHaJibHa 9aCTOTC B TpeTbeﬁ CTCIICHHU.
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S. Hacocel ¢ 0oJblIMM  CONpPOTUBIEHUEM CTAaTUYECKOrO Haropa
(HampuMep, NUTaTeNIbHbIE HACOChl AJIEKTPOCTAHLMK), MOIIHOCTh Harpy3KH
KOTOPBIX 3aBUCUT OT YAaCTOThI B 00JIe€ BHICOKOU CTETIEHH.

[Tpou3BOANTENBHOCTh BCEX JTHX TPYNI MOTPEOUTENEH, 32 MCKIIOUCHUEM
NEPBOI, C MOHUKEHUEM YaCTOThI B CHCTEME YMEHbIIIAETCH.

O0603HaYMM COCTABIISIONTUE O0IIEH HArPy3KH B JOJISIX €IWHUIIBI Yepe3 d, dx,
az, as, .. ., a, MAJOEKCH 1, 2, 3, .. .,,n 0003HAYaIOT CTEIIEHb 3aBUCUMOCTH JAaHHOM
KaTerOpuu Harpy3ku OT 4acTOThl. Torjga 3aBUCMMOCTh MOIIHOCTH HArpy3Ku Prarp

9HCProCUCTCMbI OT HaCTOThBI f BbBIPAa3nUTCA COOTHOIICHUCM

f f?

PHan = aPHan.H + alpHan.H 7 + aZPHaI‘p.H f_z +
H H

f3 m
+a3PHarp.H f_Hg + ot anPHarp.H E (3)
171€ Byarpn - HOMUHAJIBHAS MOIIHOCTh HATPY3KH MOTPEOUTENEN CHCTEMBI,

fu - HOMUHaJIBHAS YacTOTa, paBHas 50 TiI.

W3 3TOro ypaBHEHHs BHUIHO, YTO C YMCHBIICHHEM 4YacToThl f Harpyska,
BOCIIPHHUMAaEMas MOTPEOUTEIIMU CUCTEMBI, YMEHBIIIAETCS.

Takum oOpa3oM, ¢ YMEHBIICHHEM YacTOThl MPOUCXOAUT KaK Obl
CaMOpETyJIMPOBAHUE MOIIHOCTH HAarpy3Kd B CTOPOHY BOCCTAHOBJICHHS OajaHca
MOTITHOCTEH. 3aBUCUMOCTh M3MCHEHHsI HArpy3KH OT YacTOThI, OTHECEHHBIX K HX
HOMMHAJIbHBIM 3HAYCHHSIM, HA3bIBAIOT PETYJIUPOBOYHBIM d(PPEKTOM HArpy3Kd OT
YaCTOTBI M ONIPEACIAIOT KO3 PHUImeHToM

APyarp fi
KHaF = —— (4)
P P Hal"p.HAf

race APHan = PHaI‘p.H - PHarp
Af = fa—f=50~f
[Tpoaud pepenuporas BeipakeHue (3) M0 4acTOTE /, MOTYUYUM 3HAUCHUE

AP,
OTHOIIEHUS %, KOTOPOE TIOCIIE MOJACTAHOBKH B 3aBUCKMOCTH (4) MO3BOJISET MTPH

f = fu moayuuTs [3] BEIpaKEHUE JIJIS Kuarp B OOJICE YIOOHOM BHJIC

Kyarp = @1 + 243 +3az + -+ + nay, (5)
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JInsi OONBIIMHCTBA HSHEPrOCUCTEM YHCIEHHOE 3HaueHue Kodhduimenrta
perynupoBoyHoro 3¢ @dexra B 3aBUCHMOCTH OT YJIEJIBHOTO 3HAYEHHUS HArpy3Kd
JBUTATeNIiel ¥ XapakTepa BpalllaéMbIX dJEKTPOJBUIaTeIIMH MEXaHU3MOB
KOJIEOJIETCSl B MPeAeNaX Kuarp = 1+3. DTO 3HAUUT, UTO MPU CHUXKEHUU YACTOTHI B
cucteme Ha 1% nHarpyska ymenbimaercs ot 1 10 3%.

OnpenesieHne MOIIHOCTH TMOTpPeOUTe e HATPY3KHM, MOAKJIIOYAEMON K
ycrpoiictBam AYP

Eciu B BblpaxkeHuu (4) 3HaYE€HHE MOIIHOCTH W YaCTOTHl BBIPA3UTh B

NPOIEHTaX K MX HOMHHAJIBHBIM 3HaueHUAM, TO OHO 1pH fy = 100 1 Pyyppy = 100

IMpUMCT BU I

_ AP Harp%
KHan - Af% 1
OTKyJ1a
APy Yo
p
Afop = —2B 2
KHan

HO,Z[CTEIBJI?IH BMCCTO OTKIIOHCHHA YaCTOTbI B IIPOLOCHTAX €I0 3HAYCHHUC,

BBIPA’KCHHOC YCPC3 OTKIIOHCHUC YaCTOTHI B I'CpHax, IMOJIy4InuM

A APy %
4% = 2 100 = L
50 Kyarp

Torna BeipaXkeHue AJis OTKIIOHEHUS YaCTOThI B repliax NMPUHUMAET BU/T
i -t
Harp
otkyna npu Af = f, — f 3aBUCUMOCTh U3MEHEHHUS MOIIHOCTH HATPY3KH OT
WU3MCHCHHMS 9aCTOTHI
APHan% = ZKHarpAf = ZKHan (fH - f) (6)
Jlo HemaBHEro BpPEMEHH 4YacTOTa BOCCTaHOBIeHHUsS fs, mpesacTaBisromas
co00¥l 4acToTy B CHCTEME B pe3yJibTaTe AeicTBus ycrpoiictBa AUP, nmpuHumanack
[57] paBuoii HOMuHATBHOM (50 I'l), YTO NPUBOIMIO K HU3IUIIHEMY OTKJIIOUEHHUIO

norpedbuteneii B npouecce aerctBus AYP. Cormacno I[IYD [55] wactora B

CUCTeME B pe3yibTaTe JelcTBUsl ycTpoiictBa AYP aBTOMaTH4ecKw AOJIKHA
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BOCCTAHABIIMBAThLCS, KaK MpaBwio, B nuanaszone f, = 48,7-49,5 I'n. JlampHeiiiee
BOCCTaHOBJICHUE YaCTOThI B CUCTEME JO HOMUHAIBHOM JIOJIKHO MPOU3BOJIUTHCA 110
YKa3aHUIO JUCIIETYEpa CUCTEMBI.

B cootBercTBUU ¢ 3TUM QopMyna s OTKIHOYaeMO# OT yctporictBa AYP
MOIIHOCTH Por;% MO aHANIOrUMU ¢ NMpUBEACHHBIM BbipaxeHueM (6) st APyuarp%

3aIlIMIICTCA B BUJC

POTKJI% = ZKHan (fB - ﬁ:p ) (7)
rne fs m fo, - COOTBETCTBEHHO dYacTOTa BOCCTAHOBJICHHS M YacTOTa
cpabaTbIBaHUs pesie 4acToThl, ['11.

[Ipu oTKIrOUEHUHU MOTPEOUTENCH B HECKONBKO oduepeneit mo (opmyie (7)
MOKHO OIpPEACIUTh MOIIHOCTh HArpy3Kku, MOAKIOYaeMOl K ycrpoiictBam AUYP
nepBot ouepenu. Ui omnpenesieHuss MOUIHOCTH HAarpy3kd, MHOAKIIOYaeMOW K
yctporictBam AUP BTOpOH, TpeTheil um mociemyromux ouepeaeit, gopmymna (7)

COOTBECTCTBCHHO U3MCHUTCA

POTKJIZ% = ZKHan(fB - fcpZ )(1 - POTKJ'Il*) )

POTKJI3% = ZKHarp(fB - fcp3 )[1 - (POTK.Hl* - POTKJIZ*)] (8)
POTKJIn% = ZKHan(fl; - fcpn )[1 - 2711_1 POTKJ'I*]
rie Pon+ - MOIIHOCTH MOTpeOUTENeH, OTKIoYaeMbIX ycrpoiictBamu AYP

COOTBCTCTBYIOHIGIZ o4ucpCar, OTHECCHHAA K MOIIHOCTHU HArpy3KH SHCProCHUCTCMBI

J0 HadaJla CHUXKCHUSA 4aCTOThI,—

_ Porin %0 _ Porkn
Forgns = 100

I Harp.H

Kpome oCHOBHBIX ouepened pa3rpy3Kd CHCTEMBI, B HACTOSIIEE BpeMs
MpUMEHSIETCSL JONOJIHUTENbHAss ouepeab AUP, kotopas cpabarbiBaeT B TOM
CIy4ae, €CJIM 10 UCTEYCHUH OIPEICIIEHHOTO BPEMEHHU 4acTOTa B SHEPIrOCUCTEME B
pe3yJibTaTe AEHUCTBUS OCHOBHBIX OY€pEe/Ie HE BOCCTAHABIMBAECTCS 10 3aJaHHOIO
3HAQYEHHUS, 4 «3aBHUCAET» HAa HEKOTOPOM HOBOM YCTAHOBHUBIIEMCS 3HauyeHHHU. B
cootBeTcTBUM ¢ IIYD nna monmonmHutenbHOW ouepenu ycrpoirictBa AUYP yactora

cpabareiBanus fepn pene yactoTel mpuHUMaeTcs paBHOW 47-48 T, a BhIIEpiKKa
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BpeMeHu — 15-25 cek., uto cocrtaBnsger okoso (2-3) T (T - nocrosiHHast BpemeHuU
CHM)KEHHS 4YaCTOThI B DHEPTOCUCTEME).

YerpoiictBo  AYP  1OMOAHUTENBHOM oOuepenn AEHUCTBYET CHEAYIOLIUM
oOpa3om. HezaBucumo ot paboThl yCTPONUCTB OCHOBHBIX O4epeied, TPU CHUKEHUU
Y4aCTOThl YHEPrOCUCTEMBbI 10 fepn CpabaTHIBAIOT pesie YacTOThI OMOJHUTEILHON
OYepEaN U MPUBOASAT B ICCTBUE PEJIE BPEMEHH.

Ecnmn mocne neucTBUs OCHOBHBIX OYe€pelel, HMEIOIIHUX 3HAYUTEIbHO
MEHBIINE BBIJCPKKA BPEMEHHU, YACTOTA B CHUCTEME YCTAHABIMBACTCS BBIIIE
9acTOThl yCTaBKU fepn, TO pelie 9acTOTBI M pelie BPEMEHHU JOMOJHHTEIHHOU
odepeld BEPHYTCA B MCXOJHOE MOJIOKEHHWE U TMOJKIIYEHHBIE K 3TOW Oouepenu
pa3rpy3Ku MOTPEOUTENHN HE OTKITIOYATCS.

Ecnu nocie neicTBust OCHOBHBIX OYEPEAEH 4acTOTa B CUCTEME «3aBUCHET»
Ha YPOBHE HUKE YCTaBKHU fepn, TO MO UCTCUCHHUU BBIICPIKKU BPEMEHH YCTPOUCTBO
AYP n0omoTHUTENBRHOM OYepeAr OTKIIOYHUT JOOABOUYHYIO YacTh HOTPEOUTEIICH.
OTtkimrouaeMasi MOIIHOCTh, HEOOXoAumasi JIsi BOCCTAHOBJICHHUS YacTOTHl OT

HEKOTOpOTro yctaHoBuBIErocs 3uaueHus f < fe, ;10 fs, Moxxer ObITH OnpenencHa mo

dbopmyie
i
POTKJI.A% = ZKHan (ﬁa - ﬁ:p.,a ) 1- 2 Byricns (9)
1

e Y} Poryys- OTHECEHHAS K MOIIHOCTH CHCTEMbI CyMMapHas MOIIHOCTb
Harpy3Ku, OTKJIFOYaeMasi OCHOBHBIMH OUY€pEISIMU, UMEIOIIUMHU YCTaBKH 10 YaCTOTE
NPEBBIMIAIOIINE U PABHYIO YCTABKE PeJie YaCTOThI JONOTHUTEIBHOM ouepenu fep. x

O0beM pa3rpy3kd, T. €. MOIIMHOCTh HArpy3Kd MOTpeOHTeNneld, KOTOPYIO
cienyeT OTKIIOUUTh ycTpoicTBamu AYP, 4yToOBI mpu 3a7aHHOM aBapUIHOM
JIe(UIIUTE MOIIHOCTH YacTOTa B SHEPrOCHCTEME BOCCTAHOBUIIACH 110 3HaueHUs fs,
MO>KHO OompenienuTh [54] mo dhopmyne

POTKJI% = PHarp% - (Po% - Pr%) - ZKHan(fH - f;a ) (10)

rae Byp% - BenMMYMHA CYMMapHOW MOIIHOCTH HArpy3Kd CHCTCMBI B

HUCXOJHOM pPEXKHUME B MPOLEHTAaX OT MOIIHOCTU cucteMbl; P,% - cymmapHas
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reHepaTOpHasi MOLIHOCTh CUCTEMbI B UCXOJHOM pexume, npuHumaemas 3a 100%;
P.% - MOIIHOCTh OTKJIIOUMBIIMXCS TE€HEPATOPOB B MPOLEHTaX OT CyYMMapHOMH
TEHEPATOPHOM MOIIHOCTA CHUCTEMbl. YUUWTHIBas Jajiee, 4YTO TMEPBbIE TpH
cocrapisitonie BoipakeHus: (10) mpeacTaBisitoT co0oil ASPUIUT MOITHOCTH B
CHUCTEME B IIPOLIEHTAX, T. €.
Biarp% — F,% — B.% = P,% (11)
BbIpakeHue (10) MOXHO TIPEeICTaBUTh B BU/JIE
POTKJ'I% = Pﬂ%_ZKHan(fH - f;; ) (12)
B wactHoctH, npu By % — B,% 1o Beipakenuto (11) MOXKHO MOTy4UTH
BEJMYMHY Je(ULIUTa MOIIHOCTH B HaYaIbHbI MOMEHT, T. €.
P,% = B.% (13)
B Beipaxkenus (7), (8) u (9) mist MOITHOCTH, TOAKIIOUAEMON K Pa3IMYHBIM
ouepesiM pasrpy3Ku, BXOJIUT KHArp, onpeaensemsiii mo Gopmyne (5). Eciu stor
KO3 PUIIMEHT BBHIY OTCYTCTBHUS XapaKTEPUCTHK MOTpeOUTENeH OmpeneauTh
HEBO3MOXHO, TO BO HM30CKAaHHWE H3IUIIHETO OTKIIOYCHUS MPUCOCAWMHEHHUHN €ro
IPUHUMAIOT HAMMEHBIINM, T. €. Kuarp = 1. ECIM IIpu 3TOM mociie IeWCTBUS BCEX
ouepeaer ycrporctB AUP yacToTra B cucteme n3-3a HeIOCTATOYHOW OTKIIFOYEHHOU
MOIIHOCTH Harpy3ku HE BOCCTaHABIIMBAETCS, TO B JaJbHEHIIEM €€ JOBOJUT JI0

3aJaHHOT'O 3HAYCHUA JUCIICTYCP.

Bbiaep:xxku BpemMeHu ycrpoiicts AYP

[IpuHIMNIMATBEHO BBIAEPKKHM BPEMEHM BCEX OCHOBHBIX ouepenei AYP
JKEJAaTeJIbHO UMETh PaBHBIMH HYJIIO, YTO ITO3BOJIUIIO ObI HOBBICUTH 3(h(PEKTUBHOCTH
AYP n un30exarh U3UIITHUX OTKIIOYEHWI Harpy3ku. [IpakTuuecku BBITIOJHUTH
ycTpoiictBo AYP Ge3 BhIIepKKM BpEMEHU MPENSTCTBYIOT CIEAYIOIINE MPUUHHBIL:

1. Jloxknuble nenctBus pene yacrorel tuna MBY-011 npm nopaue
HallpsDKEHUST TOJNYKOM, a TAakKe IIPU PE3KOM CHUKECHUHM  HaIPsKEHUs
(meperopanus npenoxpanurenei). s mpeaoTBpamieHUsT OTKIIOUEHHM H3-3a

HECOBEPILIEHCTBA peJie 4acTOThl BO BcexX ycTpoiictBax AYP oCHOBHBIX ouepenei
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BBOIST [54] BblIEpkKY BpemeHu He Menblne 0,2-0,5 cex. mpu momoliu pesne
BPEMEHM WJIM NPOMEKYTOUHBIX PEJE C 3aMEIJICHHBIM JIECTBUEM.

2. KopoTkue 3aMbIKaHUs, CONPOBOXAAIOUIMECS PE3KUM YBEIUYEHUEM
AKTUBHOM MOUIHOCTH, OOYCJIOBJIEHHON BO3POCHIMMHM AKTHUBHBIMU IOTEPSIMU B
auHusAX. OMNBIT 3KCIUTyaTallkd TOKa3all, 4TO HauOoJbplIMe HAOpOChl aKTUBHOU
MOIITHOCTA HAOMIOJAIOTCA TPU KOPOTKUX 3aMBIKAHMAX Ha PEaKTUPOBAHHBIX
KaOeJIbHBIX JIMHUSAX, KOT/Ia HAINpSDKEHUS B CETH CHIDKAIOTCS HE3HAYMTEIBHO, a
NOTepU AKTHUBHOM MOIIHOCTH OT TOKOB KOPOTKOTIO 3aMbIKaHUS BO3pacTalorT,
00yCJIOBIIMBasT MOSIBJICHUE 3HAYUTEIBHON JOMOJHUTEIBHOW AKTUBHOM HArpys3Ku.
[Ipy  OTCYyTCTBMM  BpalllalOLIErocsi pe3epBa B DJHEPrOCUCTEME  Takas
JOTIOJTHUTENbHAST MOUTHOCTh HArPy3KH BBI3bIBAET MOHMKEHUE YACTOTHI B CUCTEME.
B sueprocucremax momuocteio 100-300 MBT npu 3HaumtenbHbIX HaOpocax
4acTOTa MOJKET CHIKAThbCS JO0 3HAYEHUS, MPU KOTOPOM OBICTPOJEHCTBYIOIINE
ycTporictBa AUP mnpuxomsT B JACWCTBHE W HEOOOCHOBAHHO OTKIIOYAIOT
noTpeOuTENCH.

Takue OTKIIOYEHHUS B 3HAUUTENIIBHOW Mepe MOXKHO MpPEAOTBPATUTH, E€CIH
nevictBue ycrporictea AUP 3amenniuTh Ha BpeMsi, HECKOJIBKO OO0JIbIIIee BO3MOXKHON
JUTUTENBHOCTH KOPOTKUX 3aMbIKAHU.

3. HeBo3MOXKHOCTh OBICTPOI MOOMIM3ALMKM BpaIAIOIIETOCS pPe3epBa,
COCPEOTOYEHHOIO Ha THJPOCTAHLMIX BSHEProcucTeMbl. B Takux cucremax
CHM)KEHHE 4YacTOThl HA HEKOTOPOE BPEMsI BO3MOXKHO Jake B TOM Cilyyae, Korja
BOZHUKIINI J€(PUIUT aKTUBHOM MOILHOCTH JIETKO NEPEKPBIBAETCS MOIIHOCTBIO
Bpamiatonierocss pesepa. OOBSICHSIETCS 3TO TeM, YTO CHUCTEMa PETyJIUPOBAHUS
TUAPOTYPOMH BO U30€kKaHUE TMOBPEXKACHUS OO0OpYAOBaHMS TMpU OBICTPOM
U3MEHEHUHU BIIyCKa BOJIbI BBINOJHAETCS TaKUM 00pa3oM, 4TOOBI MOJ JAEWCTBUEM
pPEryJIITOPOB YacTOThl M CKOPOCTH BpAICHUS IMOJO0KEHUE HAIPABIISIIOLIETO
anmapara M3MEHsUIOCh MEIJIEHHO. JTO MPUBOAUT K TOMY, YTO Ui BBOJA
BpAIAlONIETocs pe3epBa TUAPOCTAaHIMKA B paboTy HeoOxomumo 10 - 15 cex. u

OOJIBIIIE.
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Otcrona ciaeayer, 4to XOTs Obl JJisl YaCTUYHOTO MPETOTBPALICHUS JIOKHOU
pabotbl yctpoiictB AYP u3-3a HeEcoBepIIEHCTBA CHUCTEMBbl PEryJIHPOBAHUS
TUAPOTYPOUH ClieyeT BBOAUTH HEKOTOPOE 3aMEIJICHUE.

VYBennueHue BBIACPKKM BPEMEHM OCHOBHBIX oduepeaeit mno IIYVD
JIOTTyCKaeTcst BCero A0 5 cek. OueBUAHO, YTO 3a 3TU 5 CEK. BPAILLAIOIIUICS pe3epB
TUAPOCTAHIIMMA MOXET OBbITh HUCIHOJB30BaH TOJBKO 4acTuyHo. [loaTomy
1eaecoo0pa3HO B SHEProCUCTEMAX C TUJPOCTAHUMSAMHU MOBBIIIATH BBIICPKKY
BPEMEHM Ha HEKOTOPBIX ycTpoiictBax AYP no 10 - 15 cek.

4. TlopnepxaHue CHHXPOHHBIMM KOMIIEHCATOPAMU M  JIBUTATEIAMU
HanpsiHKeHUs nocie cHiaTud nutanus B nukie AIIB u ABP.

Kak mokazanum  wucciegoBaHusi, MPOBEICHHBIE B  JHEPrOCUCTEMAX
([lonbGacconepro u Jap.), TMOCIe OTKIIOYCHUS JIMHUM TIepefladyd  MEXIy
TrEHEPUPYIOIIMMHU TOUYKAMU CUCTEMbI M HATPYKEHHBIMU y3J1aMU CETU CUHXPOHHBIE
KOMIIEHCATOPbl U CUHXPOHHBIE JABUTATENIM B YCIOBUAX TOPMOKECHUS MPOAOJKAIOT
MOAJEPKUBATh HANPSDKEHUE C 3aTyXaroUeld aMIUIMTYA0u U yacTtoToi. 11o npyrum
JaHHBIM [56] maxke TMpuU OTCYTCTBMM CHHXPOHHBIX MAIllMH HaIpsHKEHUE,
3aTyXarollee Mo aMIUIMTYAE€ U 4acTOTEe, B OTKJIFOUMBILIEKUCS YaCTH COXPAHSETCS B
teuenue 0,5 - 1,5 cex. [TpoucxoauT 310 3a cUET HAKOIJIEHHOW 3JIEKTPOMArHUTHOMN
M MEXAHWYECKOM JHEPrMHh B ACUHXPOHHBIX ABUTATENSIX U B IMPUBOJAUMBIX HUMHU
MEXaHU3Max.

N3 storo cnepyer, uto mocie cHATus nutaHus B uukie AIIB unu ABP
ycrporictBa AUP, HE uMeromue JOCTaTOYHOrO 3aMEJIEHUSI, MOTYT IO/ BIIUSIHUEM
CHIKEHHMS YaCTOThI MOJAEHCTBOBATh HEMPABUIBHO U OTKIIFOUUTh HEKOTOPYIO YacTh
NOTpeOUTENe K MOMEHTY BOCCTAaHOBJIEHHS HAMPSIKEHUS TIOCJE YCIHEUTHOTO
nevicteusa AIIB unu ABP. Jlng npenoTBpanieHus: moJoOHBIX OTKIIOYEHUN YacThb
ycTpoiicTB AYP B 1aHHOM palioHE CETH AOJIKHA BBIMIOIHATHCS C 3aMEJICHUEM 0
5 cex. [55].

B coorBerctBun ¢ IIYD wacte ycrpoiictB AYP B cucrtemax AoJiKHA
BBITIOJIHSTHCS C MAJIBIMU BBIJIEPKKAMHU BPEMEHHU, HE NpeBbImatommmu 0,5 cex. nin

paBHbIMHU HYJIIO, a Apyrad - CO 3HAYUTCIIbHBIMHU BbIACPKKaAMHU - 10 5 CCK.,
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UCKJItOYasi yCTPOMCTBAa JOMOJIHUTENbHOW ouepean AYP, mig KOTOpbIX OHa
BBIOMpaeTcs paBHOM 15 - 25 cek.

Pacuer mMoutHoCTH MOTpEOUTENEH, KOTOPBIE AOJAKHBI ObITh MOJKIIOUEHBI K
ycTpoiictBaMm AUYP, [elCTBYIOIIMM C MaJbIMH BBIJEPKKAMH BpPEMEHHU, MO
NpeaNIoKeHUI0 XapbKoBckoro mnosurexuudyeckoro muHcrutyrta (C. H. baxenos)
MO>KET OBITh BBITIOJIHEH 0 (hopmyIie

MaKC%_ZKHan (fH_fK.A. )
100_2KHan(fH_fK./IL. )

P % = 1002 (14)

rae Pyaxc% - MakcuManbHbIM AeQULIUT aKTHBHOM MOIIHOCTH B IIPOLIEHTaX OT
MOIIIHOCTH Harpy3Ku CUCTEMBI JO CHUYKEHUS YaCTOThI;

f;ﬂﬂ- - MHHUMAJIBHOC KPATKOBPCMCHHO JOIIYCTHUMOC 3HAUYCHUC YaCTOTHI B

IPOLIECCE PA3IPY3KH, fin = fip

fip - KPUTHYECKAs 4ACTOTA; IPUHUMAETCS HE MEHbIIE fi, =45 I

MomHoCTh moTpeduTenei, MOAKIIOYEHHBIX KO BceM ycTpoiictBam AYP co
3HAUYUTEJIbHOW BBIIEPKKOM BPEMEHH, BKIIOYAs M JIOMOJHUTEIBHYIO OYepe.lb,
JOKHA OBITh

PHOTKJI% = POTKJI% - PIOTKJ'I% (15)

rae P, % - cyMMmapHasi OTKJIro4aeMasi MOIITHOCTh BCEMU OUYEpEAsMU MPU JaHHOM
nedUIUTEe MOIITHOCTH B CHCTEME.

Ecnn monyuyennas nmo gopmyie (14) momuocts P’ ,% OKaxeTcs paBHOM
HYJIIO WJIM CO 3HAaKOM MHHYC, TO 9TO 3HAYUT, 4TO Bce ycTporcTBa AUP MoryT ObITh

BBITIIOJIHCHBI CO 3HAYHUTCIIbHBIMHU BBIJACPKKAMU BPCMCHU.

YacToTHOEC aBTOMAaTHYECKOE MOBTOPHOE BKIK4YeHue AIIBY

JIJisi BOCCTAHOBJIEHUS SJEKTPOCHAOKEHUS MOTpeduTeneid, HeOOOCHOBAHHO
OTKJIIOYEHHBIX ycTpoiicTBamu AYP, mpuMeHsieTcss 4aCTOTHOE aBTOMAaTHYECKOE
noBTopHoe BkitoueHue (AIIBY), ucnpapnstomee aeiicteue AYP u npousBosiiee
o0paTHOE BKJIIOYEHUE MOTPEOUTENICH MMOCIE BOCCTAHOBIEHHUSI YaCTOThI B CUCTEME.
Verpoiictea AIIBY urparoT Takke BaXKHYIO pOJb IS COKPAILECHHS BPEMEHH

ImepepbiBa 3JI€KTpOCH8.6}K€HI/I}I HOTpG6PITCJ'ICI>i, IMpaBHUJIBHO OTKIOYCHHBIX
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ycrpoiictBamu AUYP BcienctBue AeuiTa MOMIHOCTH B sHeprocucteme. llpu
atoM 3ddexktuBHOCTh aeiicTBus AIIBY Oynmer Tem Bbllie, ueM Kopode OyjeT
nepepsiB B muTaHuu norpedbuteneil. Kak mokassiBaeT onbIT [96], HA HEKOTOPBIX
3aBOJIaX MPU BOCCTAHOBJICHMM TUTAaHUSA TOCIE TOTEPU DIEKTPOCHAOKEHMS Ha
BpeMs OT 1 10 25 cek. MOXKHO coXpaHuTh 10 50% MOITHOCTH Harpy3KH.

VYerpoiictea  AIIBY  ycraHaBimMBamOT — TakkKe  Ha  MOACTAHIUAX,
000pyioBaHHBIX ycTpoiicTBaMu AUP, HO He MMEIOUIUX MOCTOSHHOTO JEKYPHOIO
IepcoHajia W HE OCHAUIECHHBIX YCTPOWCTBAMHU TEJICYIIPABICHHUS CO CTOPOHBI
JUCTIETYEPCKUX MYHKTOB.

Yerpoiicta AIIBY 00bIYHO MpHUXOJAT B JCHCTBHUE NPU BOCCTAHOBJICHUU
4acTOThI A0 3HaueHus 49 - 49,5 ' mociie OTKIIOUEHHs] KOPOTKUX 3aMbIKaHUN WIIH
MOOWJIM3AIIMN PE3ePBHONM MOIIMHOCTH Ha TujpocTaHimmsx. OJHAKO yCTpoucTBa
AIIBY HEe MOryT mpeaoTBpaTUTh MOBTOPHOE CHHM)KEHUE YACTOTHI MIPU HEMOJIHOU
JUKBUIALMH JAepuIuTa MOIHOCTU B cucteme. [loaTomy Takue ycrpoiictea AIIBY
MPUMEHSIIOT HE Ha Bcex ycrpoiictBax AYP.

B  nacrosimiee  Bpemsi  3aciny’XKMBAaeT — BHUMAHUA  MOPEAJIOKECHUE
HoBouepkacckoro nonurexuudeckoro uHctutyTta (FO. O. Bpunk) u Mocanepro
(B. M. EndumoB) o BeimonHennn yctpoiictB AIIBY c¢ wactoToit ycTraBku pene
YaCTOTHl BbIIIE HOMHUHAJIBHOM, Hanmpumep ¢ yactotou ycraBku 50,5 I'm. Takwme
yctpoiictBa AIIBY mo3BosiAT aucneTdyepy Mociae BOCCTAHOBIEHUS HOPMAJIbHOIO
pexuMa W O0eClmEeUeHHs JIOCTaTOYHOTO pe3epBa aKTHUBHOM  MOIIHOCTH
KPAaTKOBPEMEHHO TMOJHATh YacTOTYy B DJHEPrOCUCTEME BBIIIE HOMHUHAJIBHOM,
MIPUBECTU ITUM B JieiicTBUE Bce ycTporicTBa AIIBY ¢ cOOTBETCTBYIONIEH yCTaBKOM
u 0e3 ydacTusi JIeKypHOIro NEpCOHajla U MCIOJIb30BaHUS CPEACTB TEIEMEXaHUKU

BOCCTAHOBHUTD IIMTAHUC OTKIIIOUCHHBIX PAHCC HOTpe6HTeHeﬁ.

CxeMbl YCTPOHCTB aBTOMATHYECKOH 4YacTOTHOH pasrpy3ku AYP n
ABTOMATHYECKOT0 MOBTOPHOI0 BKJIIO4YeHus 1o yacrtore AIIBU
Ha pucynke 35 nmpuBenena npuHuunuaibHas cxema AYP 0e3

aBTOMAaTUYECKOTO O0OpaTHOro BKIOYeHUs JnuHuil. Pene wacroter 1PY
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HAaCTpamMBaeTCAd HA 3aJaHHYI0 4acToTy. lIpu CHMKEHMM 4YacTOTBI 110 YCTaBKHU
cpabarbiBanus pene 1PY oHO 3amMbIKaeT CBOM KOHTAKThl M TMOJAET MUTAaHUE Ha
npomexxytounoe pene 1PII. Ilocnegnee cpabaThiBaeT M 4epe3 CBOU KOHTAKTHI
NOJAAeT HUMITYJbC Ha OTKJIIOueHWe auHui; y pene 1PII ucnonws3zyercss umcio
KOHTAaKTOB, COOTBETCTBYIOIIEE KOJWUYECTBY OTKJIOYAEMBIX JIMHUKA JaHHOU
Oo4Yepe.In.

Ha pucynke 35 noka3zana Takke NpUHIMIUAIbHAS CXE€Ma JOMOJHUTEIbHON
ouepean (pene PY, PB wu PII). VYcrpoilcTBO AONOMHUTENBHONU oOYepenu
IIPUMEHSIETCS B TEX CIIydasX, KOIZAa CyLIECTBYET ONACEHUWE O HEBOCCTAHOBJICHUU
4aCTOTbl B pPE3yJbTAaTe IACUCTBUS OCHOBHBIX OUYEpENEN Pa3rpy3KHU. Y CTPOMCTBO
JOTIOJTHUTENIBHOM O4Yepeau JEUCTBYET C BBIAEPKKOU Bpemenu pene PB ot 15 no 25
CeK. TpH ycTaBKke 9acToThl pene PY mopsiaka 47-48 'y He3aBUCUMO OT 3HAYEHUU

YCTABOK PCJIC HaCTOThl OCHOBHBIX oqepeﬂeﬁ.
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Pucynox 5.1 - IlpunnunuansHas cxema AYP 06e3 aBTOMaTH4ecKOro

00paTHOrO BKJIFOUCHUS JTUHUH.

B HeOonpmmx sHeprocucremMax MOIIHOCTBIO 10 150 ThIC. KeT wyacToTra
MOXKET CHIKAThCS 110 45 ', Ilpu TakoM CHUKEHUM YacTOTHI YCIIEBAIOT CpabOTaTh
BCE O4YepeaM aBTOMATOB pasrpy3Kd. B ImpakTuke OJKCIulyaranuu TakKHUX
SHEPrOCUCTEM PaHbIIE IPYTUX HAYAIN U YCIEIHO NPUMEHSIOT ycTporictBa AYUP ¢
ABTOMATUYECKUM OOpPaTHBIM BKIIFOUEHHEM OTKJIFOUAEMbIX JIMHUU.

OnHo¥ 13 pa3HOBUIHOCTEH CXEM TaKOro YCTPOMCTBA siBisieTcs cxeMma [3,54],

pa3paboTaHHasi MPUMEHUTENIbHO K THUMOBOMY ycTpoicTBy AIIB, Bbimyckaemomy
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Yebokcapckum 3aBogoM MOIIL. B aToit cxeme misi Kaxaod ouepenu pasrpy3Kd
IIPUMEHSETCS 10 JABa PeJie YacTOThI, OJHO U3 KOTOPBIX KOHTPOJUPYET YacToTy,
IPU KOTOPOM MPOUCXOAUT OTKIIOUEHUE JMHUM JAHHOM OYepeau pasrpys3Kku, a
Apyroe - 4YacToTy, NpU KOTOPOH MPOUCXOAMT aBTOMATUYECKOE OOpaTHOE
BKJIFOUYCHHE.

B cucreme JlutoBaHepro mnpumensercs cxema ycrpoucrtBa AYP,
OCYILECTBIIAIOIIAs. PAa3TPy3Ky HECKOJIBKMMH O4YEPEAs MU IIPpU HCIIOJIb30BaHUU
TOJILKO OJTHOTO peJie 4acTOThI [52]. DTO 0Ka3agoch BO3MOXKHBIM Ojaroaapsi Tomy,
yTO y peisie yactorhl, Hanpumep Tuna MBY-011, ycraBka cpabaThiBaHUSI 3aBUCUT

OT BEJIMYMHBI aKTUBHOTO CONPOTHBIIeHUs Ry (prcyHok 36).
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Pucynok 5.2 — WuaykuwonHoe pene dYactoTel Ttuma HWMBY-011 ¢

ABTOMATUYCCKNUM M3MCHCHHUECM YCTAHOBKH YaCTOThI Cpa6aTI>IBaHI/I$I

N3MeHss1 3TO CONPOTHUBIEHUE IIyTEM JEIIyHTUPOBAHUS YACTH €O,
HallpuMep pPa3MBIKAHUEM KOHTAKTOB IPOMEXKYTOUYHBIX DEJIE PA3HBIX O4YEpeleH,

MOXHO AaBTOMATHUYCCKHU H3MCHATL YCTABKY PpCJIC CTYIICHAMU Ha APYIHC, Ooice
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BBICOKME YacTOThl. JTa CXE€Ma JIOBOJBHO CIIOKHAsl, C OTHOCUTEIBHO OOJIbIIUM
YUCIIOM OYepeiel pa3rpy3Ku B 0JJHOM ycTpoiicTBe AYP.

[Mpocras cxema yctpoiictBa AUP u AIIBY Mocauepro [53] ans oxHoit
ouepear  pasrpy3ku € IOCJIEAYIOIIMM  aBTOMAaTUYECKHM  BKJIIOYEHUEM
noTpeduTenel mocjae BOCCTAHOBIICHUS YaCTOThI IIPE/ICTaBlIeHa HA PUCYHKe 37.

IIpy CcHM)XEHMHM YacTOThl 1O 3HAYeHUd YycTaBku pene 14 mnocnennee
cpabaTbiBaeT W TpUBOAWT B jaeiictBue pene 2/1, 3B, 44 w 5II. Pene 411
cpabaThiBa€T M OTKJIIOYAET COOTBETCTBYIOIIME TmpucoeAuHenus. Pene 511,
cpa0arbiBas, LWIYHTUPYET YaCTh CONPOTHUBJIEHHUS YCTAaBKH PEJIE€ YACTOThl U 3TUM
U3MEHSIET YCTaBKy Ha JpYryto, 0ojee BICOKYIO YaCTOTY.

Pene 511 mopmaer Takxke MmIIOC Ha OOMOTKY peie 6// M CHUMaeT €ro ¢
KOHTAaKTOB.

[Ipu BOCCTaHOBJIEHUM YAacTOTHI JO 3HAYEHUS yCTaBKHU penie 14, 3amaHHOIM
opyu MOoMOIIM pene S/, peile 4acTOThl CHUMAET MHUTaHWEe ¢ OOMOTKHU pene 2I1 u
BO3BpAaIlaeT B UCXOJHOE nojioxkeHue pene 3B, 44 u 511. [1pu 3TOM uepe3 BepxHue
KOHTaKThI pese 61/, uMerolero 3aMe/IJIeHue Ha BO3BpaTe, MOAAETCS TUIKOC Ha pesie
711, xoTopoe cpabaTbiBaeT U MPOU3BOAUT OOpATHOE BKIIIOUEHHE MTOTPeOUTEIEH.

Pene 811 u 9I1 ycranaBiauBaroTCs JUIIL B TOM ClIy4ae, €ClId C MOMOIIBIO
pene 7I] 1o yCIOBUIO Harpy3KH akKKyMYJSATOPHON OaTaped Henb3s BKIIOYHUTH
BBIKJIIOYATEIM BCEX IPUCOECIWHEHHUI OJHOBPEMEHHO. 3aMEIJICHHE Ha BO3Bpare

pene 811 BbIOMpaeTCsi HECKOJIBKO OOJIbIIIe BPEeMEHHU BKJIFOUEHUS BBIKITIOUATEIEH.
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Ha omiAyeHue
Gbixmoyamenett

Ha Brarverue
Bvikmovamened:

1 % 19T

¥ > Puc. 37. Cxemnl yerpoiicts AUP u AIIBY Mocsuepro as
nmmﬁ OUEpPEIH pA3rpy3KH C INOCAEAYIIIHM aBToOMaTHue
KHM BKJKYE€HHEM l'[()T]](‘ﬁllTC-ﬂCl“l nocjae BOCCTAHOBJIEHF
+ YAaCTOTHI:

Pucynok 5.3 — Cxemsnl ycrpoiictB AUP u AIIBY Mocsnepro ajisg ogHOi
odepeld  pasrpy3Kd €  MOCIHEAYIOIIMM  aBTOMAaTHUYECKUM  BKIIOUEHUEM
noTpeduTeNnei mociae BOCCTaHOBIEHUSI 4acToThl: 14 - pene yactorel Tuma MBY-
011; 211, 611, 8I1 - npomexytounsie pene Tuna KJ[P-5M c 3amennenumem Ha
ormyckanue; SB — pene Bpemenu; 411, 54, 711, 911 — npoMeKyTOUHBIE pelie TUTIa

OI1-100; 10 - yxazarenbHble pene; 11 — curnanbHas nammna.

Boinepkka BpemeHu pese 3B MoxKeT ObITh 000CHOBaHA M BhIOpaHa, UCXO/S
U3 cleayronmx coodopaxenuil. Kak ObUT0 ykazaHo BbllIE, IPH K. 3. B KaOEIbHBIX
CeTsIX, 0COOEHHO B ceTax HeOosbmux sHeprocucteM (200-300 Mert), wacrora
MOXKET PE3KO CHUKAThCA MPU 3HAYUTEIBHOM YBEJIWYEHUHM MOUIHOCTH 32 CUET
NOTEPh B AKTUBHOM COMNPOTHUBICHUU Kabeliel OT TOKa KOPOTKOIO 3aMBIKAHUSI.
Otctpouth ycTpoiictBa pasrpy3ku AYP 1o BpemMeHH OT JEeUCTBUS peleHHOU
3aIlIMTHI, OTKIIOYAIOUIEH KOPOTKME 3aMbIKaHHA B KaOENbHBIX CETAX, MOXKHO C
MOMOIIBI0 COOTBETCTBYIOIIEH BBIZICP)KKH BpeMeHu pene 3B. Bo wuzbexanue,
OJIHAKO, CJIMIIKOM OOJIBIIOrO CHUXEHUS YacTOThl MpU JAePUIMTE MOIIHOCTH B
HHEPrOCHUCTEME 3Ta BBIACPKKA HE TOJKHA ObITh OOJIBIION.

Ha pucynok 5.4 mokazana cxema yctpoiictBa AIIBY, paspaborannas

BHUUND [54]. VYcrpoiicTBo cpabaTbiBaeT NPU BOCCTAHOBJICHUU 4YACTOTHI 0
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49-49.5 T’ mociie OTKITIOYEHUS K. 3. WJIW YBEJIMYCHUS MOITHOCTH B CHCTEME 3a
cYeT MOOWJIM3allMM BPAILAIOIIETOCS pe3epBa Ha TUAPOCTAHIUAX. Y CTPONUCTBO
AIIBY (pucyHok 38) 3amyckaercsi OT BBIXOJHOTO IMPOMEXKYTOUYHOro pene [I7
yctporictBa AUP. Tlpu aToM mosydaet nutaHue pese BpeMeHu /B, Giokupytoiee
ycrporictBo AIIBY Ha Bpems nopsiaka

t=3+4)T,

rae T - yacToTHas MOCTOSIHHAS BPEMEHH CUCTEMBI.

OIHOBPEMEHHO MOJYyYaeT MNUTAHUE MPOMEXKYTOUHOe pene [II, kotopoe
MoJiaeT Iioc O0araper Ha KOHTAKThl pesie 4acToThl 14 W MmOAroTaBiIMBaET IEMU
CaMOIIMTaHMUs peJie BpeMeHu 2B u 3B5.

[locne BOCCTaHOBIEHUS YacTOTBI B CHUCTEME 1O YPOBHS YCTaBKH pelle
yacToThl 14 mocnenHee cpabaThlBa€T U NMPUBOIUT B JACHCTBUE MPOMEXYTOUHOE
pene 211, KoTopoe nojaeT ioc OaTaper Ha KOHTaKThl 3 pesie Bpemenu 2B u 3B. B
pesyibTaTe oOpaszyercs 3aMKHyTas Ielb: IUIIOC OaTapeu - KOHTAKThl pelie
2] - 3aMKHyTble KOHTakTbl 3 pene BpeMeHHM 2B u 3B - KOHTakTbl pele
111 - 3aMKHYTbIE MTHOBEHHBIE KOHTaKThI 1 pene Bpemenu 2B u 3B - oOMoTKa perne
BpeMeHH 2B u 3B - muHyc OaTapeu.

Pene Bpemenn 2B u 3B, monydyMB NHTAHWE, CHAyajga 3aMBIKAIOT CBOU
HIKHHE MTHOBEHHBIE KOHTAKThl 1, mepeBo/si 3TUM ceOsl B PEKUM TEPMHUUYECKOU
YCTOMYMBOCTH (HA TUTAaHHE uepe3 JA00aBOUYHOE COMPOTUBIICHHE) U B YCIOBUS
CaMOITUTaHMS.

Uepes Bpems 12, onpenensieMoe yCTaBKOM, MEPEKITI0YAIOTCs KOHTAKTBI 2 pesie
BpeMeHM 2B u 3B, nepexoisd U3 BEPXHETO 3aMKHYTOTO MTOJIOKEHUS B HUKHee. [Ipu
TOM cpabaThIBAIOT MPOMEXKYTOUHbIE pesie 311 u 411, mony4yuBIIMe MUTAaHUE Yepe3
BEpXHUE 3aMKHYThIC€ KOHTAKThl 3 M HUXHUE 3aMKHYBIIHECS KOHTAKTHI 2 pelie
BpeMeHU 2B u 3B, u NpOU3BOIAT BKJIIOUYCHUE BBIKIIOYATENECH, OTKIHOYABIINXCA
panee oT yctpoiictBa AYP.

[lo ucrteyenun BpeMeHH 13 pa3MBIKAIOTCS BEPXHUE KOHTAKThl 3 peJe
BpeMeHU 2B W 3B W CHHUMAIOT NUTAaHHE C NPOMEXYTOUHbIX pene 311 u 411,

obecrieyrBasi 3TUM OJIHOKPATHOCTH aericTBust AITBY.
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Pucynok 5.4 — Cxema ycrpoiictBa AIIBY, pazpadorannoro BHUND, s
HECKOJIBKUX ouepeneid: 14 - perne NMOBBIIMIEHUSI YaCTOThI; /B - pelie BpeMEeHHU Tulia
PB-73/5; 111, 2/7, 311, 411 - npomexxyTouHnble peie; 2B u 3B - peie BpeMeHH THUIIA
PB-73/2 ¢ no6aBOYHBIM MTHOBEHHBIM KOHTAKTOM

[To ucreueHuun BBIIEPKKU BpeMeHH t pene /B CHUMaeT MUHYC ¢ OOMOTKH
IPOMEKYTOUHOTO pesie //1, Bo3Bpalasi 3TuM pesie BpeMenu 2B u 3B B ucxoanoe
MOJIOKECHHUE.

B Tex ciyuwasx, korga Bce JIMHUHM, OTKIIOUYEHHBIE paHee KaKOW-IMO0
ouepenpio AYP, He MOryr OBITh BKJIIOUYEHBl OJHOBPEMEHHO BCIEACTBUE
OTPaHUYCHHOW MOIIHOCTU aKKyMYJIITOPHOW OaTapeu, WX ClieqyeT pa3/IeiuTh Ha
TPYNnbl ¥ BKJIKOYATh MOOYEPETHO C HUHTEPBAJIOM BPEMEHH, JOCTATOUHBIM IS
BKJIFOUEHHUsI OJHOro BbIKItouatens. Ilpu stom uucno pene 2B, 3B u 3II, 411
JOJKHO ONPEAEIISATHCS YUCIOM TaKUX TPYIIIL.

Paccmorpennoe Ha pucynke 38 yctpoiictBo AIIBY wmoxer ObITh
UCIIOJIb30BAHO W JISl TIOOYEPETHOTO BKIIIOUECHHS TOTPEOUTENCH, OTKIIOYECHHBIX
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paHee HecKoJIbKMUMHM ouepeasmu  AYP. Pa3HOcTh ycCTaBOK pene BpeMEHHU

OTJICNBbHBIX ouepeie mpuHuMaercs [54] npu arom nopsiaka (0,3 - 0,4) 7.
BritoueHue OTKIIOYMBIIMXCS — OYepeleld JOJDKHO MPOU3BOJIUTHCS B

oOpaTHOM HOpsAAKEe, T. €. CHayajla JOJDKHA BKIIOYAThCS IOCIEAHSAS OYepelb

ycrporicta AYUP, 3aTem npeanociaeiHss u T. 1.

IIpumep pacuera 1

Hano: 1. B sueprocucteme 300 MBm c mnpeobnagaromieii MOITHOCTHIO

TCIIJIOBBIX CTaHHI/Iﬁ HMCIOTCA HAI'PY3KHU CIICAYIOIIUX KaTel"OpI/Iﬁ B JOJIIX CAWMHHIIBI:

NIEPBOM KaTErOpUU a=0,2,
BTOPOM » a1 =0,2,
TpeTheil » a2 = 0,3,
YeTBEPTOM » a3=0,3.
2. VYerpoiictea  AYP  yacTOTHOM ~ HArpy3kd  BBIIOJIHEHBI MO

IPUHIMIHAIBHON CXeMe, PUBEIEHHON Ha pUCYHKe 37.

3. YcraBka nepBoit ouepenu ycrpoiictea AUP fe,1 =48 ', a nmocneanei
fep.n = 45 T, Bee cTyneHu n30upaTeIbHOCTH M0 YaCTOTE MPUHUMAIOTCSI PABHBIMH
MEXITy COOOH.

4, [Torpemnocts pene uvactorel Tuna MBY-011 mo nmanHbiM 3aBojna
npuaIMaeTcs Afuorp = 0,15 cek.

S. CHMKeHre 4acTOThI B TEYEHHE COOCTBEHHOI'O BPEMEHHU cpabaThIBaHMS

ycTtporictBa AUP u Beikirogatenel mpuauMaeTcs Afcuus = 0,15 T'm.

6. YacTota cpabarbiBaHusl pejie YacCTOThl JOTOJHUTEIBHOM OYepenu
fcp.z[ =47Tu
1. B pesynbrare neiictBus ycrpoiictBa AUP ywactora B 3HEprocucreme

JIOJDKHA BOCCTaHOBHUTHCS 10 3Hauenus f, = 49 I'm. JlanpHelinnee MOBBIIICHNE
YacTOThl JO HOMMHAJIBLHOTO 3HAYECHHUS MPOU3BOJUTCS IO yKa3aHUIO JUCIETYEpa

CHUCTCMBEI.
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Tpeodyercss. OnpenennTs YUCIO OCHOBHBIX OYEPEAEH Pas3rpy3KH; yCTaBKHU
cpabaThlBaHMUs peJ€ YacTOThl OCHOBHBIX Oue€peled; MOIIHOCTh Harpy3KH,
OTKJIFOYAaEMOW Ka)KJI0M M3 OYepee YCTPOUCTB YaCTOTHOW pasrpy3KH, BKIIOYas U

JOIIOJIHUTEIIBHYIO OYEpElb.

Pemenne. Ctynenb n30UpaTeIbHOCTA HAXOAUM IO BBIPAXKEHUIO (2)
Afuss = 2Afnorp + Afcuunc = 2:0,15+ 0,15 = 0,45 Tu.  Yucno  ouepenent

pasrpy3ku onpenensiem o Gopmyie (1)

48 — 45
fcpl fcpn+1_

= +1=6+1=7
Afn36 0,45

IIpuHMMas pacyeTHOE 3HAYEHUE CTYNEHU U30MPATENbHOCTH Afys6 nacy = 0,9

['m, ycTaBku cpabaThIBaHUS pelie YaCTOTHI MPU CEMU OYEPETX pasrpy3Ku OyayT:

JUISl IEPBOM  odepeau fop1 =48 I'n
» BTOpOM » fep2 =475 »
» TpeThen » fp3 =47 »
» UETBEPTOU » fepa =465 »
» TATOU » fops = 46 »
» 1IECTOU » feps == 45,5 »
» CEeIbMOU » fep7 =45 »

KoahpurmeHT Kuarp, XapakTepu3yIomui peryImpoBOIHbIN 23 (HEKT HArpy3KH

OT YacTOTHI, HaX01uM 1o popmyiie (5)
Kyarp = @4 + 20, + 3az + -+ na, =
=02+203+303=1,7

(marpy3ka a = 0,2 OT 4aCTOTHI HE 3aBHCHT).

Tornma mMoimHOCTh MoTpeOuUTeNel, oTKiIro4aeMas ycrpoiicteBom AYP nepBoi
odepein, OpeaeIUTCs 1o paBeHCTBY (7)

Porien1 % = 2Kyarp (fo — fip1 ) = 2-1,7(49 — 48) = 3,4%

HJIn

5934 10,2 MBT
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OTkiIro4aeMble MOIIHOCTH TMOTpeOUTEeNel JpYruxX OCHOBHBIX oOuepeei

OTIPEICIIUM T10 YpaBHEHHIO (8)

POTKJIZ% = ZKHarp(fB prZ )[ OTKJ'Il*] =
3,4
=21,7(49 — 475)[1_W =
=21,71,50,966 = 4,93%
HNJIN

300

m4,93 = 14,79 MBT

Porknz% = Harp(fs fep3 ) — (Porgn1s + Porgnzs)] =
3,4 + 4,93

~To0 )| -

=21,72-0917 = 6,23%

=21,7(49 — 47) [1 - (

N

300
100

6,23 =18,72 MBT
Porkna% = ZKHan(f;a - fcp4 )[1 — (Porntx t Porxenzs + Porxnzs)] =
3,4+ 493+ 6,23)] _
100 a
=21,72,50,854 = 7,26%

— 21,7(49 — 46,5) [1 - (

NN

300
1007 26 = 21,78 MBT

4
Porgns% = ZKHan(fB - fcp5 ) [1 - z Porxns | =
1

34+493+6,23 + 7,26)] _

=2-1,7(49—46)[1—( —

1,82
= ) - o 0,
100 ] 1,760,782 = 7,97%
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NN

300
1007 97 = 23,91 MBT

5
Porkne% = ZKHan(fB - fcp6 ) [1 - z Porxns | =

21,82 7,97
=2:17(49 = 455) [1 - ( 100 100)]
79 1,770,702 = 8,35%
100
Nnin
f888 35 = 25,05 MBT
6
Porir% = 26y (fy = fopr ) [1 = Poven| =
1
=21,7(49 — 45) [1 — (29’79 + 8’35>] =
100 ' 100
14] — 1,7:8:0,619 = 8,42%
100
niin
399 6,42 = 25,26 MBr
100

CyMMapHasi MONIHOCTb TMOTpeOUTENed, OTKI0YaeMasi BCEMH CEMbBIO
OCHOBHBIMM OYEPEASMU [PU 3HAYUTEIBHBIX CHHKEHUAX YaCTOTHI, JOCTUIAET

SHAYCHUA
Z P..% =34+ 493 + 6,23 4+ 7,26 + 7,97 + 8,35 + 8,42 = 46,56%

NN

300 1 6,56 = 139.68 MB
100 T
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MOH_IHOCTB HOTpG6I’ITCJ’ICﬁ, OTKJIIO4YacmMmasi HOHOHHHTGHBHOﬁ oucpeabpro, 110

BBIPAKEHUIO (9)

HNJIN

; -
POTKJI.,E[% = ZKHan (ﬁ3 - fcp.a ) 1- Z Porins | =
1

=21,7(49 — 47) [1 - (

100

3,4+4,93 + 6,23)‘ _

=21,72{1-0,146] = 1,740,854 = 5,8%

300
——5,8 = 17,4 MBT

100
NBapuaHnTa Psneprocucemsl, | Jlonn Harpy3ok 10 | Afcumx P,, MBt
MBrT KaTeropusm 0,15 I'w.
1 300 0,2/0,2/0,3/0,3 0,15 75
2 350 0,15/0,2/0,35/0,3 0,18 80
3 250 0,1/0,2/0,35/0,35 0,1 65
4 320 0,12/0,26/0,27/0,35 0,12 70
5 280 0,2/0,2/0,3/0,3 0,15 60
6 300 0,15/0,2/0,35/0,3 0,18 65
7 350 0,1/0,2/0,35/0,35 0,11 90
8 250 0,12/0,26/0,27/0,35 0,15 67
9 320 0,2/0,2/0,3/0,3 0,18 70
10 280 0,15/0,2/0,35/0,3 0,14 80
11 300 0,1/0,2/0,35/0,35 0,1 85
12 350 0,12/0,26/0,27/0,35 0,12 85
13 400 0,1/0,2/0,35/0,35 0,17 90
14 350 0,2/0,2/0,3/0,3 0,15 89
15 250 0,15/0,2/0,35/0,3 0,18 55
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16 320 0,1/0,2/0,35/0,35 0,11 72
17 280 0,12/0,26/0,27/0,35 0,1 62
18 300 0,2/0,2/0,3/0,3 0,12 60
19 350 0,15/0,2/0,35/0,3 0,1 84
20 400 0,1/0,2/0,35/0,35 0,12 89

134



IIpumep pacuera 2

[ano: 1. Bce oCHOBHBIE JaHHBIE TE XK€, UTO U B IPUMEPE pacuera 1.
2. B npenaBapuiinbiii nepuoa Harpys3ka B sHeprocucteMe 0buia Pyarpo =

100%. [edbunur akTUBHOM MOIIHOCTH OOpa3oBajicCs B Pe3yJbTaTe OTKIIOYECHUS
. 75
reHepaTopHoi MomHoctH /95 MBT, uto cocrasiser P,% = ﬁloo = 25% or

MOIIIHOCTH 3HEPTOCUCTEMBI;
3. MuHuManbHass KpPaTKOBPEMEHHO JIONYCTHMAas YacTOTa B CHUCTEME

NPUHUMAETCS PABHOM KPUTUYECKOU 9ACTOTE, T. €. fy 1 = fip = 45 'L

Tpeodyercs. Onpenenuts o0BeM ABTOMATHUYECKOU pasrpy3Ku
SHEPrOCUCTEMBI, COOTBETCTBYIOIIMMA 33a/IaHHBIM 3HAYEHUSIM Je(PUIIMTa MOIIHOCTH
U 4YacTOTbl BOCCTaHOBJIEHHS, M MOINHOCTb HAarpy3o0K, IOJKIIOYEHHBIX K
ycrpoiictBaM AYUP ¢ mManbiMM M CO 3HAUYMUTENIBHBIMU BBIJIECPKKAMU BPEMEHU MPU
3aJJaHHOM J1€(pUIUTE MOIIHOCTH B JHEPTrOCUCTEME.

Pemenne. MomHOCT, Harpy3ku, KOTOpas TMpU 3aJaHHOM Jeduimre
MOIIIHOCTH B CHCTE€ME JIOJDKHAa OBbITh OTKIoueHa ycrpoiictBoM AYP, 4ToOmbI
9YacToTa B CHCTEME BOCCTAaHOBWJIACH JIO 3amaHHoro 3Hauenus f, = 49 I,
OTIPEeICNIUM 1O paBeHCTBY (12)

Porgn% = Py% — 2Kyarp (fy — f5) = 25 —2-1,7(50 — 49) =

=50-34=121,6%

158105

300 6 = 648 MB
100 <70 T PHO BT

MouHOCT, HArpy3ku, KoTopas NpU 3aJaHHOM Je(pUIUTE MOIIHOCTH B
CHUCTEME JOJDKHA OBITh OTKIIOYeHa ycrpoiictBamu AYP, neicTByrommmu ¢

MaJbIMU BBIJIEPKKAMHU BpEMEHH, onpeaenum no ¢popmyie (14), moayyas npu 3ToM

p % = 100 P,L[.MaKC% - ZKHarp(fH - ﬁc,a) .
OTKJI - -

100 — ZKHan(fH - fK.,Z[ )
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25—-21,7(50 — 45) 25—-21,75

= 100050 =2170-45) - "%T00=2175"
— 1002717 _ 1008 — 9649
100 — 17 83~
NI
300
o0 964 = 28,92 MBT

IIpenenpHass MOIIHOCTb HArpy3kH, KOTOpas IpH 3aJaHHOM JAeuuuTe
MOIIHOCTH [JOJDKHA OTKIIo4arscs ycrpoucrBamum AYP, peictByrommmu  co
3HAYUTEIBHBIMHU BBIICPKKAMH BPEMEHM, BKJIIOYAs U JONOJIHUTEIBHYIO OYEPEnb,
OTpeeNIUTCs Mo BhipaxkeHuto (15)

Pyricn% = Pyryn% — P 314n% = 21,6 — 9,64 = 11,96%
WIH

300 1 96 = 35.88 MB
100 0T O T
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3ansatue 11. ABTOMaTHYeCcKOe MNpeIOTBpPAlleHHE HEAOMYCTHUMbBIX

U3MEHEHMH pPe:KUMOB IAPaMeTpPoOB 2

AYP I, I, YAIIB B nporpamme RUSTab

ABTOMATHKA OTPAHUYCHUH U3MEHEHHUH YaCTOThI

[Ipy HapylmieHHH BCJIEICTBHE BO3MYLIAIOUIEr0 BO3AEHCTBUSA OanaHca
MOIITHOCTEN B AIIEKTPOIHEPTETUUECKON CUCTEME HAaYMHAETCS
DIEKTPOMEXAHUUYECKUM TEPEXOIHBIN IIPOLIECC, CONPOBOXKIAIOLINUNCA CHUKECHUEM
VJIU TIOBBIIEHUEM YaCTOThI BPALIeHUSI CHHXPOHHBIX T€HEPAaTOPOB.

Jlist mpenoTBpallieHus CHUKEHUsA vacToThl Ha Bcex mnoactaHuusax (I1C)
yCTaHaBJIMBAETCS aBTOMATUKA 4acTOTHOM pa3rpy3ku (AYP), orkirovaronias yactb
Harpy3kd U TE€M CaMbIM CHIKamomas aepuuut aktuBHOM MomiHocTH B DIC.
OpHako OHa HAHOCHUT yIIEpO MOTPEOUTENSIM 3FIEKTPOIHEPIUH, MOITOMY JOJIKHA
o0jazaTe CBOMCTBOM aJanTallil K BO3HUKIIEMY HEAOCTaTKy (aeduuuTy)
MomHocTH. [lockonbky AUYP peneitHoro naeicTBus, TO BO3MOXKHO JIMIIb
JUCKPETHOE IOCJIEIOBATEIbHOE NPUOIMKEHUE OTKIOYAEMOM MOUIHOCTH K
BO3HUKIIEMYy ee nepuuuty. [loaTomMy oHa peanusyeTcss MHOTUMH aBTOMAaTaMu
tpex kareropuii AYPI, AUYPIl u AUYPIIl. Haumbonee pacnpocTtpaneHa u
addexTrBHa TiepBas U3 Hux, cocrosmas u3 N = 10+20 MrHOBEHHO JEHCTBYIOIMMX
(Mo Mepe CHMXKEHMSI 4acTOThbl) aBTOMAaToB, ycTaHoBieHHbIX Ha [IC. YacToTbl
cpalaThIBaHUs MX U3MEPUTENIbHBIX PEJie YAaCTOThl MEJIKO Pa3HECEHbI (B Mpefenax
oT 48,5 no 46,5 I'u. OTkIII0YaeMble aBTOMaTaMH MOIIIHOCTH HArpy3KHU pacCUUTAHBI
C YYETOM YMEHBLIAIOWIErocs B (PYHKIMU CHIXKEHHMS YacTOThl W 1O Mepe
OTKJIFOUECHHS TIOTpeOuTeNen qeduinTa MOIIHOCTH.

Ecnu B TedeHue HEKOTOPOro BpeMEHH, HauuHasg ¢ t1 = 5 ¢, yacrora He
BOCCTAHABJIMBAETCS 70 OMM3KON K HOMUHAJIBHOM, T.€. YTsKEIEHHBIN pexum IIC
pOJI0JKAeTCs, TO BCTymaroT B jaeiictBue aBTomarhl AYPII (oObryHo He Ooiee
ISITH), UMCIOIIME OJIHY YCTAaHOBJICHHYIO 4acToTy cpabarbiBanusmu fy= 49,2 I'm,
HO pasnuuawomecs Ha At = 5 ¢ BBLIEpPXKKAMHU BPEMEHU JIONOJHUTEIBHOIO

OTKJIFOYEHUS TOTPEOUTENEH 3TIEKTPOIHEPTUU.
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Bpemennsie rpaduku (pucynHox 11.1) wmmoctpupyorT 3((eKTHBHOCTD
AUYP1 nmo mpuoctraHoBke cHuKeHus dacToThl U AYUPIl mo ee BoccTaHOBIEHUIO.
[Tokazano nedictBue cemu aBromatoB AYPI u tpex aBromaroB APUII, a taxxke
yacrora f. u ee cHmxkenue Af., KOTOpbIE MOTJIM YCTAHOBUTHCS NPU OTCYTCTBUH
AYP.

Kareropus aBromaroB AUYPIIl ycranaBnuBaercs Ha IIC cuibHO
neduruTHex yactedt 99C, B KOTOPHIX BO3MOXKHO BEChbMa OBICTPOE CHUKEHUE
4acToTbl 0 omnacHoro ypoBHS (45 I'm). OHM (QYHKUMOHUPYIOT IO CKOPOCTHU
U3MEHEHHUSI YacTOThI: MPOU3BOJHAS (PYHKIUU H3MEHEHUS 4YaCTOTHI SIBIISIETCS

nokaszareseM aedUIuTa MOITHOCTH U BEPOSTHOM TITyOMHBI CHUKEHUS 4acTOTHI [1].

STy AYPII
50,0 '
) s N
) rZ ] _—
-1 I At
ool Y8
'Ej |
(49,0 Q- Af
o { n
Z
\\.\
. 46,0 - “«.___
- +
Joo -
I
0 !

Pucynok 11.1 — XapakTep M3MEHEHHs] 4acCTOThHI IPU JEUCTBUU Ouepencu

AYPIl u AYPII
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I[Io mMepe BOCCTaHOBIIEHMS 4YacCTOTbl AaBTOMAaTHUKOW IIPOTHBOABAPUHMHOU
YaCTOTHOM 3arpy3Ku HEIOTPYKEHHBIX U ITyCKa PE3EPBHBIX I'MAPOrEHEPATOPOB U B
pe3yJibTare AEHCTBUS aBTOMATHMKHU YIIPABICHHUS HOPMAJbHBIMU pexxumMaMu DIC
3JIEKTPOCHAOKEHHE OTKJIFOUECHHBIX norpeodureneit AIEKTPOIHEPTUU
BOCCTaHABIMBACTCA YacCTOTHBIM aBTOMAaTUYECKMM IIOBTOPHBIM  BKJIIOUEHUEM
(HAIIB).

K aBroMarvke OrpaHM4eHUN CHM)KEHUS 4YacCTOTBI OTHOCSTCSA TaKXKe:
aBTOMATHKa BBIJICIICHUS OTIEIbHBIX CHHXPOHHBIX T€HEPATOPOB OTKIIOYEHHEM OT
AIIEKTPOIHEPTETUYECKONM CUCTEMBI, B KOTOPOM INPOUCXOJMUT CHUKEHHE YacCTOTHI,
JUIS TIUTaHUST COOCTBEHHBIX HYXKJ DJIEKTPOCTAHIUI; aBTOMAaTHKa YacTOTHOIO
IyCKa M 3arpy3Kd HEIOTPYKEHHBIX THAPOreHepaTopoB. JleHMCTBHE aBTOMATHUKHU
OTPAaHWYEHHUM  TMOBBIIIEHHOM 4YaCTOTbl PEAIM3yeTCsd IyTEM  OTKIIIOYECHUS
pPasrOHAIOIIUXCS  HpU  M30BITKE  TEHEPUPYEMOM  aKTUBHOM  MOILHOCTH

THIIPOT€HEPATOPOB.

ABTOMaTHYECKHE YCTPOMCTBA YACTOTHOM Pa3rpy3Ku

Ha pucynke 11.2 mpuBenena ¢yHKIMOHAJIbHAs cXeMa W3BECTHOro [2, 3]
penerHo-KOHTakTHOTO coBMemieHHoro aptomata AYPlI u AYPIl ¢ ognum
MUHHMAaJIbHBIM H3MEpUTENIbHBIM pene yactoTel KF. B HopManbHOM pexume
pabotsl pene KF HacTpoeHO Ha ycTaHOBJIEHHYIO 4acToTy cpabarteiBanus AUYPII
fyn = 49,2 T'u. CurHajaoM JIOTHYECKOW C€IMHHUIIBI C WHBEPCHOrO Bhbixoma Q = 1
cratnueckoro tpurrepa ST1 Bo30yxkaeHo repkoHoBoe pene (repkoH) KL2, ero
KOHTaKT B LIeTH peaktopa L pesonancHoro konrypa pene KF 3aMkHyT.

B yrskeneHHOM pexuMe mocie cHibkeHus dactotel jgo f = fyn pene KF
CcpadaThIBa€T M JUCKPETHBIM BBIXOJAHBIM CUTHAJIOM (JIOTHYECKOW eIUHUIICH),
npoxossmierd uepes anemeHT DX (3AIIPET), mockonbky Ha ero HHUXHEM
WHBEPCHOM BXOJI€ JIOTWYECKHHA HYJb, TepeBonut Tpurrep STl B cocrosiHue
3anoMuHaHus cpabateiBanus pene KF. Jlorudeckoit enuHuIe Ha MPSIMOM BBIXOJIE
Q = 1 Tpurrep BO30yxkmaer repkoHoBoe pene KL1, a moruueckum Hysem

nHBEpCcHOro Bbixosa Q = 0 obecTourBaeT 00MOTKY repkoHa KL2.
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3 AMBbIKAIOIINM KOHTAaKTOM I'CPKOH

KL1

JIUCKPETHO

YBCIINYNBACT

HHAYKTUBHOCTDb PCaKTOpa L u Tem cambIM YMCHbBIIACT YCTAHOBJICHHYIO YaCTOTY

cpabateiBanus pene KF, nanpumep, fyn = 48,5 I'u. Pene wacToThl Bo3Bpalaercs.

Tpurrep ST1 noruueckoit eaunuieit Q = 1 3amyckaer nmo Bxoxy MJIM snemenT

BpemMenn DT1 c ycTaHOBJIEHHBIM BpPEMEHEM pas3pelieHusi ACHCTBUS aBTOMAaTa

AYPI. Enqununieit Ha HkHeM BXoje diiemMenTta DX1 (M) on moaroraBiavBaeT 1e1b

JNCHCTBUS Ha OTKIoueHue. Ecim yactoTa ycmeBaeT cHM3UThes jgo f = fyn 3a

ykazaHHoe Bpems, To pene yactoTel KF, cpabGarteiBasi, uepes snemeHT DX1 u

aJieMeHT HeOombmon 3amepxkku DT (3 < 0,1 ¢) NpoOW3BOAUT OTKIIFOYCHHUE

MOTPEOUTENCH IIeKTPOIHEPruu, oTHOCAIUXCS K AUPI.

_ KL1
DX STI
0
n R KL2
DX1 DT +—
& AYPI
DT] bx2 bT2
| & AYPII
1 EE—
—
DU ST2
S
& .y,
+—] R

PI/ICYHOK 11.2 - CDYHKIII/IOHaJIBHaH CXCMa KOMIIVICKCHOI'O aBTOMAaTHYCCKOI'O

yctpoiictea AUPI u AYPII
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Ecnu xe yacToTra He CHMXAeTCs A0 yKa3aHHOW, 3nemeHT BpemeHu DT1
JIOTUYECKON eNMHMIIeH, MOCTyMmarome Ha BXoA cuuThiBaHusi R Tpurrepa ST1,
BO3BpAIAET €ro B HMCXOJHOE COCTOSIHWE, BHOBb BO30YkJaercs repkoH AX2, a
obmoTka repkoHa KL1 obGectoumBaercs. Ilpu 3ToM Mo menu MOJIOKUTEIbHOU
oOpaTHOM cBsi3U, peasindyeMon Tpurrepom ST2, mocie NOCTYIJIEHUSI HA €ro BXOJl
3anucu S norudeckoit enuHuiel 3nemedT DT1 mo Bxoxy UJIN camoynepsxuBaercs
B COCTOSIHMM mocie cpabareiBaHus. Uepe3 mHBepcHbIM Bxoj 3iemeHTa DX o
3ampeiaeT BO3JACHCTBUE Ha Tpurrep cpabateiBaroniero pese yactorel KF
BCJIE/ICTBHE BOCCTAHOBIJICHHUS Nepekmtouatonmucs kontakramu KL1, KL2 (caoBa
3ambikaeTcst KL2) yacTorel cpadatbiBanus fyii.

N3mepurenbhbie pene yacToThl yepe3 aneMeHT DX2 (M), na BepxHem Bxoze
koToporo equnuiia Q = 1 ¢ uaBepcHoro Beixona ST1, 3amyckaer 3JeMEHT BpeMEH!
DT2 neiictBusa Ha oTkimoueHue aBromara AUYPIIl. Jloruueckum nynem Q = 0 Ha
npsiMmoM Beixozne ST1, moctymarommum Ha HIbKHHNA Bxoj DX1, me paspemraercs
npoxoxaeHue curnana ot pene KF B nens orkntouenus AYPI.

Ecnu 3a otHocutenbHO Oosbiioe Bpemsi aevictBus DT2 (e menee 5 ¢)
yactora BoccraHaBimBaercs a0 f = fy, To u3MepurenbHOEe pene YaCTOTHI
BO3BpAIIAETCs M JIOTUYECKUM HYJIEM Ha HIDKHEM Bxoae DX2, a depe3 mHBepTOp
DU normueckoii enunuiield Ha BXoAe cUuThiBaHUsA R Tpurrepa ST2 Bo3Bpamiaer
anementsl BpeMenn DT2 u DT1 B ucxomnoe cocrtostaue. Tpurrep DT1 Bwimaer
JIOTUYECKYI0 €AMHUIy Ha HUHBEepcHOM Bbixoge Q = 1, T.e. yxaepxuBaer
BO30YyKAeHHBIM TepkoH KL2 u ycTaHoBineHHYI0 4acToTy cpabareiBanus pene KF
paBHOIA fyi1, 4TO ¥ TOMHKHO OBITH B HOPMAJIBHOM PEXUME paOOTHI P HOPMATLHOU
yacToTe. AHAJIOTUYHO (YHKIIMOHUPYET W u3BecTHOE [1, 2] peneitHO-KOHTaKTHOE
YCTPOMCTBO C OJHUM H3MEPHUTENbHBIM pEeJie YacTOThI, BBIMOJIHAONIEE (PyHKIUU
aBromatoB AUP u UAIIB.

IlepcnexkTrBHa UHTErpajgbHas MUKPOIPOLIECCOPHAst peanuzanus
OBICTPOACHUCTBYIOLIETO M3MEPHUTENILHOTO IMpeodpa3oBaHus 4dacToThl. [Ipumepamu
ABJIAIOTCS pa3paboTaHHbBIN B HAay4YHO-TEXHUYECKOM LIEHTpE HTL]

«MEXAHOTPOHUKA» (r. Cankr-IletepOypr) MUKPOIIPOLIECCOPHBIN
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MHOTO()YHKIIMOHATBHBIN KOMIUIEKT (OJIOK) M3MEPHUTENBHBIX PEJe YacTOTHI THIIA
BM MPY wu nocraBingembie coBMecTHbIM npennpusituem OOO «ABb
apromaruzauus» pene dactorel SPAF-140 u SPAF-340. IlepBeiii comepxuT
BOCEMb, @ BTOPBIE 10 YETHIPE MPOrPAMMHUPYEMBIX BBICOKOTOUYHBIX U3MEPUTEIBHBIX
pene, YHKIMOHUPYIOIIUX C YYETOM CKOPOCTH M3MEHEHHS 4acTOThl U CHUXKEHUS
(moBbimieHus1) HanpsokeHusi. Pene tuma SPAF ocmmnorpadupyror aBapuiiHbie
polecChl U UMEIT HHTepdenc c omepaTopoMm uepe3 andaBuTHO-IHUPPOBOU
JTUCIUIe, oO0JajaroT CBOWCTBAMM aJanTald, CaMOAMArHOCTUKH U JIPYTUMU
XapakTepHbIMU 111 HU(PPOBBIX MPOTPAMMHBIX  YCTPOMCTB  CEPBUCHBIMU
BO3MOKHOCTSIMHU.

Hentpanbuoii madopatopueit OAO «Tymnepro» u AO «IIpubopHslii 3aBoj
«Curnan» npousBoasaTcs anaimoroBeie, a HTI[ «MEXAHOTPOHUKA», 3A0
«PAIINYC Aptomatukay» u OO0 «ULl «bPECJIEP» paspabGotanbl 1udpoBbie
MHKPOIIPOLECCOPHBIE KOMIUIEKCHBIE YCTPOMCTBA aBTOMATHUYECKOM YaCTOTHOU
pasrpy3ku (KY AYP), BemonHsomue 1 GyHKIMH YaCTOTHOTO aBTOMAaTUYECKOTO

MOBTOPHOTO BKJIIOUeHUs oTKiroueHHbIX AUP notpebureneii [4].

OO01Me NPUHIKUITBI MOJIETUPOBAHUS

CxeMOTEXHHKa BCEX MOJENEH aBTOMAaTHKH, PEAarupyromed Ha U3MEHEHUE
YacTOThl, 3aMMCTBOBaHa M3  ONHCAaHUS  MHUKPOIPOIIECCOPHOrO  OJioKa
MHOTO(QYHKIIMOHAJIBHBIX pesie yactoTel BMMPUY  npoussoactea OOO HTI]
«MexaHOTpOHUKAY.

ITockonbky pacuer mepexognoro mpormecca B [IK RUSTab Benmercs B
JNEHUCTBYIOLIMX 3HAYCHHSIX apaMETPOB, @ HE B MTHOBEHHBIX, B MOJIEJISAX YACTOTHOM
aBTOMATUKA  TPUMEHsSIETCS  crmocod  pacuera  4YacTOThl,  CYIIECTBEHHO
OTJIMYAIOIINICA OT MPUMEHEHHOTO B peajbHOM YCTpoiicTBe. Pene 4acTtoThl, Kak
IpaBUJIO, ONpPEAEIIAeT NEPHOJ KOJeOaHUN TOKA MO BPEMEHU MEX]Y IepexoaMu
ero 3HayeHus 4depe3 Houb. [Ipu 3TOM wucmonb3yercs (uiIbTparus pe3yibTara
IIyTEM YCPEIHEHHUs NIEpUoJa HE MEHEE YEM 3a TPH ITOCIEA0BATEIBHBIX NIEPEX0IA —

0.06 c. KonTposmpyeMoe 3HayeHHE TOKA TAKXKE IMOJBEPracTcs NMPEABApUTEIbHON
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buabTpanmy IS BBICNCHHWS ~— TEPBOM  TAPMOHWUKH W TIOBBIIICHUS
MIOMEXO0YCTOMUMUBOCTH pesie. [l ompeaesieHus: CKOPOCTH W3MEHEHHUS YacTOThI
CpPaBHMBAIOTCS YacCTOThl Ha JBYX IIOCJEJOBATEIbHBIX WHTEpBajiax yCpPEIHEHUSI.
Takum oOpa3oMm, H3MEpPEeHHE CKOPOCTH HW3MEHEHHMS 4YacTOTBl MOXET OBITh
BBITIOJTHEHO HE MeHee 4eM 3a 6 nmepuoioB Toka — 0.12 ¢. B IIK RUSTab 3nauenue
gacToThl fl onpenensiercs B pacueTe mepexoaHOro Mporecca B KaKIOM y3Jie IIyTeM
yuciaeHHoro auddepeHpoBaHus yriia BeKTopa HanpsbkeHus. IIpomecc pacuera
YaCTOThI BCTPOEH B METOJI MHTETPUPOBAHUS U PEaTU30BaH C MOMOIILIO pPeaIbHO-

G pepeHInpyOIEro 3BeHa BUaa:

D
= 50.0 (1 +—§-), r
f; 1+ Top i [ U.]
rac:
Ti — MOCTOSIHHAs BPEMEHM CLIIQKMBAaHMSA YIJIOBOM CKOPOCTH BEKTOpa

HalpsDKEHHs, C, 3HAUY€HHE KOTOPOM MOXKHO 3aJlaTh B IapaMeTpax pacuera
nuHamuku. [To ymomuanuto npunsto 3Hauenue 0.04 c.

O — 3HAUCHHE yTIjla BEKTOPa HAMPSHKCHUS B y3II€ I.

Hecmotps Ha To, 4TO CcMOCOOBI pacyeTa YacTOTHl PA3IUYAOTCS, YUUTHIBAsS
BBIJICP)KKH BpPEMEHH, OOBIYHO TMPUMEHSAEMbIE TMpPU HACTPOHKE YCTPOMCTB
YaCTOTHOM aBTOMATHKH, PE3yJbTaThl pacyeTa pas3IMYyaroTCsi HE3HAYUTEIBHO.
[lopToMy B MOAENSIX YAaCTOTHOM aBTOMATHKM YacTOTa SBISETCS BXOJHBIM
3HAUYCHUEM U HUKAaK He oOpabarpiBaeTcs BHYTpU Mojeiau. CKOpOCTh WU3MEHEHUS
YaCTOTHI OMPENIEACTCS MyTEM CPAaBHEHUS 3HAYEHUSI YaCTOT Ha MOCJIEI0BaTEIbHbIX
niarax UHTErpupoOBaHUsI.

Bce Mopenu ycTpoiCTB 4YacTOTHOM aBTOMATHUKHM JOCTYIIHBI B TaOJHIle
«ABromaruka/Jloruka». Beibop moaenu ocymiectBisiercst B noje « Tumy». Homep
y371a, B KOTOPOM YCTPOWCTBO OYyJIeT KOHTPOJIUPOBATH YACTOTY, 33JAETCS B TOJIE
«I1O  w™on». J[lelcTBUS, KOTOpbIE€ [IOJKHO BBINOJHUTH YCTPOMCTBO IIpHU
cpabaTbiBaHUM, JOJKHBI  OBITh  TPEIBAPUTEIBHO OMUCAHBI B  TabmwMIlE
«ABTOMaruka/JlecTBUS», a UX HACHTU(OHUKATOPHI JOJKHBI OBITH 3aJlaHbl B MOJIC

«JleiicTBus» uepes 3ansaryro. [lapamerpsl Mmonenel 3anarotcs B nmojie «Const Mo
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B BHAC CIIMCK4, pPasgCICHHOTO 3allsITbIMU.

Jnsa  ynpouenus

BBOJa H

PCOAKTUPOBAHUA IIAPaMETPOB MOHeHeﬁ npeayCMOTPCHbBI KOMAHABI KOHTCKCTHOI'O

MeHl0  «HacTpoiika...», KOTOpble OTKPBIBAIOT (OPMBI  pEIAKTUPOBAHUSA,
COOTBGTCTBYIOH_IHG BBI6paHHOﬁ MOJICIIN.

Gafinet Pacuert Omepere Owwa  Momowe | Crans

BOH SEXRE8S HITWKMOLBLA- e H -

Oeaawa X MNonwa X . -

Y EGnED DM E;“'. B AUP-1 ot

N Nmog... Hammasse Tun 3 .'oa_n-‘--ma | Faw T8
J a AP-1 . Bcrasnms Ctd | aFjdt L5

HANS i [oGasurs

Jytanposars
T YaanuTe

{ [pynnosan koppexus|
Oénacre rpynnuposs

Konupoears

Bcrasnte w3 bydepa

Ctrl{ |
Crlf |
Crld |

BnowvposKa no cropocTH

258

Uwom: 330xB

UBnox

TA®P 0.75

Vpac: 3496xB

3xcnopr CSV
Wmnopr CSV
Buibopra
Mepetackmeanne

Oobasns & KB

Hactpoiixa AYP-1...

Camzanmbie popmbl

Pucynox 11.3 — PenaktupoBanus mapamerpoB mojeineit AUP

AYP-1

Mopaens AYP-1 npenna3zHadeHa mis (UKCAIMA CHMDKCHHUS YacTOTHI 10

SaﬂaHHOﬁ YCTaBKH FAqP C OOJHOBPCMCHHBLIM KOHTPOJEM CKOPOCTH CHHIKCHHA U

HaIpsDKEHUS B y3J1€ YCTAHOBKHU. Y CTPOMCTBO CpadaThIBAET C BBIIEPKKON BpEMEHU

T4yp TpU YCIIOBUHU, UTO HAMNpsDKEHUWE HE HIKe, yeM ycraBka Urw, a CKOpOCTh

CHMKEHUSI 4acTOThI HE MpeBbICUIIA 3HAUEHUS! yCTaBKU F'ayp. B nenu OnoxupoBku

110 CKOPOCTH MPEAYCMOTPEHA BO3ZMOKHOCTh OTKJIFOUCHMUS.
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f i —— AYP-1

Fl. Bnok F'

Pucynox 11.3 — Jlornyeckas cxema AYP1

Ugu — Hanpspxkenue 6okuposku AYP-1, kB;

F4uyp — gactoTa cpabareiBanus ouepenu AUP-1, '

F'aup — (dF/dt) ckopocTh m3MeHEHUs 4YacTOThI Tpu OJokupoBke AUP-1,
I'u/c;

T4up — BbLAEpKKA BpemeHu ouepenu AUP-1, c.

®opma s HacTporku AYP-1 mocTynHa B KOHTEKCTHOM MEHIO 10 KOMaHJIE

«Hactpoiika AYP-1...» u umeer crenyomui BU:
i iy
8 AYP-1 s S

FA4YP 49.9

dFfdt 1.5

bBnoxiposxa no CROpOCTH

UGnox 258
Usom: 330xB Vpac: 3496«B
TAYP 0.75
[ 0K ][ Omera |
. o

Pucynok 11.4 — ®opma nHactpoitku AUP-1

B nonax «Unom» u «Vpac» 0oTOOpa)karoTCs HOMHMHAJIBHOE U PACUETHOE
3HAYEHUs HANPsDKEHUS B y3JI€ YCTAaHOBKHM YCTPOMCTBA, YTOOBI YIPOCTUTH BBIOOP

«UOI0K».
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AYP-2

VYerpoiictBa AYP-2 npegHasHaueHbl 111 BOCCTAHOBJIEHUSI YacCTOTHI B
CUTyaIMsIX, KOTJa TMOCJE JIMKBUAIIMU 3HAYUTEIBHOTO JedUIMTa yCTpOCTBaMU
AYP-1 u AYP-C yacTora «3aBucaeT» Ha JUIMTEIbHOE BpeMs HA 3HAUCHUSX HIKE
HomuHanbHOTO. B peammzanuu [TK RUSTab yctpoiictBo AUP-2 cpabateiBaeT B
cly4yae, KOTJla 3HA4Y€HHE YacTOThl B TEUYCHHE BPEMEHH |4yp2 HAXOAUTCS B
nuana3one yctaBok [Faup; Fg] IIpemycmorpena OmoKupoBKa MO HAMPSDKEHUIO C
ycraBko Ugzrx. Kpome Toro, mpemycMOTpeHO YCKOpeHHE cpadaThiBaHUS TIO

CHUKEHUIO HaIpsikeHus ¢ ycraBkoil Uyck U BbIIEpKKOH Tu.

T — S — 1
Lo R AYP-2
f
I 1 —
T L ]
& S s
u
U, Yeropenue
T —

Pucynok 11.5 — Jlornueckas cxema AYP2

Upi — Hanpspxkenue 6okuposku AUYP-2, kB;

Uyex — HanpsikeHue yckopenust AYP-2, kB;

F4up — wacToTa cpabatsiBanus ouepeau AUP-2, I'n;

Fs — yacrora Bo3Bpata ouepenu AYP-2, I'i;

3T¢ — BBIIEPKKA BpeMeHH, paBHas 3 nepuoaam yactotsl cetu (0.06 ¢), c;
T4up2 — BBIIIEPKKA BpeMeHH ouepenu AYP-2, c;

Tu — BBIZIEpKKa BPEMEHU YCKOPEHHUSI TI0 HAPSIKEHUIO, C.

®opma a1 HacTpoitku AUP-2 gocTynHa B KOHTEKCTHOM MEHIO 10 KOMaH/Ie

«Hacrtporika AUP-2...» u umeeT cneayrommun BUA:

146



(85 AUP-2 e

FAYP 45.9
Fe AYP 50.0

Unom: 330kB Vpac: 345.6kB
Uink 258
Uyex 290

| Yexoperue no HanpaxeHmo
TU 0.15
TAYP 0.75

[ OK J[ Ommena l

Pucynox 11.6 — ®opma Hactpoiiku AYP-2

3ananue

3arpy3utb B Rastrwin w3 mmpektopuu:  C:\Program  Files
(x86)\RastrWin3\RastrWin3\test-rast\RUSTab\AOCY u AOITY\bombiioi TeCT
AYP, daitnsr:

Bonbmioii tect AYP.dfw

Bonboit Tect AYP.rst

boswmron tect AUP.scn

BrImonHuTh HACTpOWKY mapaMeTpoB cxeMbl M ycTraBok AYP, cormacHo
WHIUBUYAJIBHOMY 3aJJaHUIO NIPENOIABATEIIS.

BpInonHuTh pacdyer AMHaAMUKHU aBAPUMHOTO PEKUMA;

[IpoananuszupoBars pabory aBromatuk AUYP-1, AUP-2 u YAIIB mo

Fpa(i)I/IKaM N3MCHCHUS 9aCTOTHI B 3aIaHHOM KOHTPOJIMPYCMOM Y3JIC CXCMBbI CCTH.
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3ansaTue 12. MuxkponpoueccopHas HHTEIPUPOBAHHAA

NPOTHUBOABAPHUITHAS ABTOMAaTHKA
OyHKIMS aBTOMATUKH OTPAaHUYCHUS MTEPErPy3KH 000pyI0BaHUS IO TOKY

CranuoHapHbIi TEIJIOBOM MPOLECC XAPAKTEPU3YETCSI CAEAYIOIINM: yCIOBUS
OXJIQXKJICHUS, TOKOBAsl Harpy3Ka, TeMIeparypa npoBoja IpakTUYEeCKU HEU3MEHHHBI,
TO €CTh TEIUIO, BBIACIUBIIEECS B MPOBOJIE ITPU MPOTEKAHUH BJIEKTPUUECKOTO TOKA
Y TOTJONIEHHOE MPOBOAOM OT JEWUCTBUS COJHEYHOM paJhallid, IOJHOCTHIO
OTAAETCS B OKPYXKAIOIILYIO CpENy.

B xauecTBe HCXOAHBIX TaHHBIX HEOOXOAMMbI U3MEPEHHBIC 3HAUCHUS: TOKA B
NpoBOJE, TEMIIepaTypbl MPOBOJAA, TeMmIeparypsl Bo3ayxa. OcranbHble
KJIINMaTUYECKHUE YCIIOBUS (CKOPOCTh M HAIpaBJICHHUE BETPA, BEJIMUMHA COJIHEUHOU
pajuali) CYUTAIOTCS HEU3BECTHBIMU.

PacueTpl mnpenenpbHOW TOKOBOW HArpy3KH BBIIOJHSIOTCA Ha OCHOBE

ypaBHEHHS TEIIoBOro OanaHca (1), y KoToporo JjieBasi 4aCTh 00palaeTcsi B HOJb:

0= kT *Rag (1+ B (S — 20))+ P — (0t + 0y )F (S — 9 )

O6031aunm % =% T %1 torma

A—EIA—HIEREG (l +B; (SHF‘ B 20)) - aF(Bﬂp s ) ke (6)

Ecnum He yuyuThIBaTH MOIIHOCTH COJIHEYHOI'O H3JIyYEHHsS W CUYUTATh, 4TO
KO3 (PUIMEHT TEIUIOOTAauYM HE 3aBHCUT OT TEeMIeparypsl MPOBOAA, TO
HEM3BECTHOM SBISIETCS TOJNBKO BenuuuHa aF , KOTOopyro 00O3HAUMM Kak A U

3aIlIeM CJICAYIOIINM 06pa30M:

{= ‘Z‘—.\I'I‘—lezR_’-’O (l + B;r' (‘gnp - 20))

(.91113 — I ) (7)
[ToncraBum (7) B (6) ¥ MOIYy4YUM ypaBHEHHE ISl BBIYUCICHUS JTOITYCTUMOTO

TOoKa I
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. kI *Rag (14 B, (S —20) )
k.\lkl'IIJ_REO(l-I_ By (‘8 20)) =— 7(0; B :9 )np ))(_Snp o SB)
M Ip B

opo

rae Smup 1 — gomycTumasi TeMieparypa nposoaa, °C.

B pesynbprare ynpoiueHuid, ojiyduM CIEeAYIOIIEE BEIPaKEHUE:

(1B, (9up=20)) (B -34)
(S'Hp _S'B)(l B, (S'Hpﬂ B 20))

Jna  onpeneneHus UIMTEIBHO WM AaBapUWHO JONYCTUMOM TOKOBOM

I,=1

Harpys3Ku, Harpumep, o YCIOBUSM MEXaHUYECKOMN MPOYHOCTH
CTaJICAIIOMUHEBOTO MPOBOJIa HEOOXOAMMO TMOJACTaBUTh 3HAUEHUE JOIMYCTUMOM
tepmudeckoit Harpy3ku B 70°C [58] unm 90°C [19].

N3BecTHO, 4TO B BBIIIE MPUBEACHHBIX BhIpakeHUsax C — temnoeMkocTs 1 M
npoBoaa, [x/°C; Smp — temmneparypa npoBoga, °C; t — Bpems, c¢; | — Tok B
npoBoae, A; Rz — comporuBnenune | M mOpoBoaa MOCTOSHHOMY TOKY IpHU
temneparype 20°C, OM; Ky — K03 PUIUCHT, YIUTHIBAIONINN YBEIUICHHE ITOTEPh
Ha TICPEMEHHOM TOKe; Ky — KO3 (HUIIMEHT, YYUTHIBAIOIIMNA MAarHUTHBIC MMOTEPU B
IPOBOJIE CO CTaJbHBIM CEPIACYHUKOM; [ — TeMIeparypHbii KodpuiueHT
conporuBieHus, 1/°C; Pc — MOIIHOCTh COJIHEYHOT'O H3JIYUYEHHUS, TOTJIoIIacMast
npoBojioM, BT, o - KodhdUIHMEHT, YUYNUTHIBAIOMUNA TEIUIOOTAAYy TpHU
TerooomMene koHBekuuei, BT/(M2*°C); an — k03(pOUUUEHT, YUYWUTHIBAIOIINN
TEIJIOOTAAauy TMpU JydyucToM Teriooomene, Bt1/(M2*°C); F - mnomanb
MOBEPXHOCTH TemiooOMeHa, M2; 3B — remneparypa Bo3ayxa, °C.

Anroputmbl  ¢yukimonupoBanus AOIIO BJI, mnpencraBieHHbie B
HACTOSIIEE BpeMs 3aBOJAMU-U3TOTOBUTEISIMA MUKPOIIPOLECCOPHBIX TEPMUHAIIOB
NPOTUBOABAPUWHON aBTOMAaTUKH B Poccuu, HE TMO3BOJSIOT HCIOJIb30BaTh
MOJIHOCTBHIO MPOMYCKHYIO CIOCOOHOCTh BO3AYIIHBIX JIMHHUM 3JIEKTpOIEepe/iadynd B
aBTOMAaTHUYECKOM IMPOTUBOABAPUITHOM yIpaBieHUU. B nucceprannu npeaioKeHbl
METOJBl ONpPEAECICHUS JOIYCTUMOM TOKOBOM HAarpy3kud BO3AYIUHBIX JIMHUN

NIEKTPOIIEpEAaUYd [0 HW3BECTHOM TeMmmeparype MpoBOJa U  AJIrOPUTMBbI
149



¢ynxmuonupoBanus AOIIO BJI, nmozBomstomme Oojiee TMOMHO HCHOIB30BAThH
IPONYCKHYI0 crnocoOHOCTh BJI M cyliecTBEHHO MOBBICUTH 3((PEKTUBHOCTH
IIPOTUBOABAPUWHOTO  YIIPABIICHMS, KOTOpPBIE NPEACTABISAETCS  BO3MOYKHBIM
IIPUMEHATh IIPU JUCIIETYEPCKOM YIIPABICHUM U pEaln30BaTh B COBPEMEHHBIX
YCTPOMCTBAaX AaBTOMATHMYECKOIO OIPAHUYEHUS NEPETrPy3KH BO3AYLIHBIX JIMHUN

QJICKTpoOIICpeaaIn yKe CCroH.

Anroputm uzMenenus ycrapku ¢pyHkuuu AOIIO B 3aBUCUMOCTH OT
TEMIIEPATYPHI

AnroputM wu3MmeHeHus ycraBku QyHkuuun  AOIIO (manee AOIIO)
NpelHa3HAaYeH [JIsi M3MEHEHUsS 3HAUYEeHMH YCTaBOK CTYNEHEW Mpu HaIWYuu
curHajioB or aaTunkoB Temreparypel. K AOIIO mnopkimtodaercss aBa JaTyuka
TEMIIepaTyphl, YUYUTHIBAIOTCS MOKAa3aHHsS TOJILKO oJHOro u3 Hux. Ilepexon Ha
BTOPOM JaTYMK MPOUCXOJUT aBTOMATHYECKU IpH OTKa3e mepsoro. Bce crynenu
AOIIO, peanu3oBaHHbIE B YCTPOWCTBE, OJHOBPEMEHHO KOPPEKTUPYIOT CBOH
yCTaBKM TpU HU3MEHEHUM TeMmieparypbl. Bechb 1uamazon Ttemmeparyp,
KOHTPOJUPYEMbIH JTaTYUKOM, pa30MBAETCs Ha OTICIbHBIC WHTEPBAIBI, Pa3MEPOM
He Oouiee nsitu rpaaycoB. Crynenb AOIIO umeeT oTAENbHYIO Napy YCTaBOK TOK U
BpeMsi cpalaThlBaHMs JJs KaXJOTO0 HHTEpBajia IO TEMIleparype H Tpu
JOTIOTHUTENBHBIX Tapbhl YCTABOK JJIsi pabOThl TPHU OTKIIOUYEHHBIX JIaTdyrKax
temriepaTypbl. IlepekiatoueHue ycTaBOK NPOUCXOAUT MO (aKTy MONagaHus
U3MEPEHHOI0 3HAYEHMs] TEMIEpaTypbl B COOTBETCTBYIOIUMI HMHTEPBAT 4Yepe3
BBIICPKKY BpeMeHu. [Ipu oTCyTcTBHM cHUrHaja ¢ 0OOMX JAaTYMKOB HIIM BBIXOJIA
3aMepa TeMIepaTryphbl 3a TEXHOJOTMYECKHH [Mana3oH alropuTM MEpeKoYaeT
ctyneHu AOIIO Ha ce30HHbIE YCTaBKH, a CHTHAJIbI MEPEKIIOYEHUS] YCTABOK OT
JMATYMKOB TeMIiepaTypbl Onokupyrorcs. Tekymuii ce3oH («3umayn, «Jletoy,
«Mexce30Hbe»)  3aJaeTcs  BpPYYHYKO [PU  THOMOIIM  TPEXIO3ULIHOHHOTO

nepekitovarens. [Ipumep anroputMma npuBeneH Ha pucynke 12.1.

150



Bxog Sel CurHans nepernoyeHIs:

Brog 1A ycTaBka TePMOAATYHKA & | Ha1-to rpynny yeTasox
Coa O PR 1
Ynpaensiowuil 8xog 2 ycTaBka TepMoAaTYHKA
Samep 140 TepMOATIHIE

¥ Ha 20 Tpynny ycTasok
P e ]
™ I > H :ﬂ 3R yCTaBKa TEPMORATHMKE Ha 3o rpyriny yeTagok
ﬂli
T

I\ yCTaBKa TepMORATYMKA
@f

CHrHank! PyYHOTO NepeRTio4eHis
TPYNMNbI YCTABOK

3amep 2«0 TEpMOgATYHKE

LT ]

HuHuit npegen

N3NEPEHIA TEPMORATYHK Ha NIETHIOK TPYMIY YCTaBOK

T ajl = |
BepiHuii npegen .

Ha TRyNy YCTaBOK MEX.CE30HbR

MEXCE30HES
W3MBPEHUA TepMOTaTYMEE - & Im | |
. s>
Ha 3UMKHORD TPYTIMY YCTABOK

IMMa 3 " | |

Pucynoxk 12.1 — [Ipumep anroputma usmeHenus ycrasku pyukmun AOIIO B

3aBUCUMOCTH OT TEMIIEPaTyphI
3ananue
Paccuutates yctBKy GyHkummun AOIIO — AomycTUMBI TOK B JUHUU B
3aBUCUMOCTH OT TeMIEPaTyphl IPH 3aJJaHHBIX CICAYIOIINX YCIOBUSIX.
VYcenoBus — 3amaroTcs  MHIMBUAYAIBHO ISl KaXJAOrO  CTYJEHTa

MpCrnoAaBaTCjicM HCIOCPCACTBCHHO HaA 3aHATUAX B 3aBUCHMOCTH OT HOMCpa

BapUaHTA.
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BBenenue

OcHoBHasl 3ajada BBICILIETO OOpa30OBaHUs 3aKiIO4aeTcss B (POPMUPOBAHUU
TBOPYECKOM  JMYHOCTH  CHEUUAIMCTa, CHOCOOHOTO K  CaMOpa3BUTHIO,
caM000pa30BaHNI0, NHHOBALIMOHHOM NEATEbHOCTU. Perienue 3Toil 3agauu Bps
JIM BO3MOYKHO TOJIBKO ITyTEM IIepejauy 3HaHUK B TOTOBOM BHJIE OT IIPEIOIaBATENs
K cTyAeHTty. I pemeHus 3Toi 3a1ayu B y4eOHbIE TUIaHbl BCEX CHEIMalIbHOCTEN
BKJIFOUEHA CaMOCTOsITeNbHas pabota, cocraistonias 50% y4deOHOTo BpeMeHHU
CTYJICHTA.

B cBA3M ¢ 3THM, CTYJIEHTYy H3 MACCUBHOIO NOTPEOUTENsI 3HAHMM
HEOOXOMMO MPEBPATUTHCS B AKTUBHOTO UX TBOPILA, YMEIOIIETo COpMYINPOBATH
npo0iemMy, NpoaHaIU3UPOBATh IyTH €€ PELICHUs, HAUTH ONTUMAaIbHBIA pe3yJIbTaT
U JI0Ka3aTh €ro npaBwibHOCTH. [Ipoucxonsmias B Hacrosiee BpeMs pedopma
BBICILIETO OOpa30BaHMsI CBs3aHa [0 CBOEH CYTH C IEPEXOJIOM MapajurMbl
oOydyeHus: K mapaaurMe oOpa3oBaHusi. B 3ToMm 1miaHe cieayeT Npu3HaTh, YTO
camocTosiTeNlbHas paboTa CTYIEHTOB SBIISIETCS HE MPOCTO BaXXHOW Qopmoii
00pa3oBaTeNbHOTO Mpoliecca, a JOJKHA CTaTh €ro OCHOBOM. DTO mpe.rosaraer
OpHEHTALIMI0O HA AKTUBHBIE METOJbI OBJIAJICHUS 3HAHUSAMM, PA3BUTHE TBOPUYECKUX
CIOCOOHOCTEHN CTYAEHTOB, MEPEXO0] OT MOTOYHOIO K WHIUBUAYAIU3UPOBAHHOMY
00YUYEHHUIO C YU€TOM MOTPEOHOCTEN U BO3MOXKHOCTEH JIMUHOCTH.

B mumpokoM cMBICIE TMOJ] CaMOCTOSTEIBLHON pabOTOM CTYJEHTOB CIEAyeT
IIOHMMAaTh COBOKYITHOCTb BCEH CaMOCTOSATEJIBHOM JEATEIBHOCTH CTYACHTOB KaK B
y4eOHOH ayJAUTOpUHM, TaK M BHE €€, B KOHTAaKTE€ C IPENoAABaTE]IeM U B €ro
OTCYTCTBHE.

CamocrosiTenbHas paboTa peaau3yeTcs:

1. HemocpeAaCTBEHHO B IpoLECCe ayAUTOPHBIX 3aHATUM — Ha JICKLIMX,
IPAKTUYECKUX M CEMHHAPCKUX 3aHATHUAX, IPU  BBIIOJIHEHUU
71a00paTOpPHBIX PadoT.

2. B KOHTakTe C MNpenojaBaTeIeM BHE pPAMOK paclHCaHUs — Ha

KOHCYJIbTaAllUAX 110 y‘{e6HBIM BOIIpoCaM, B XOJC TBOPUYCCKHUX



KOHTAKTOB, IPHU JMKBUJALMUU 33J0JKEHHOCTEM, IMPHU BBIIOJHEHUU
CTYJICHTOM Y4€OHBIX U TBOPUECKHX 3aJ1ay.

['panuiel MexTy 5TUMHU BUAAMU paOOT T0CTaTOYHO PA3MBIThI, 4 CAMH BUJIbI
CaMOCTOSATENIbLHON pabOThI MEPECEKAOTCSI.

Cnenyer ¢ mepBbix JHelW oOydeHMss B By3e Mpuydarb celdsd K
eJIeCO00Pa3HOMY PaCHpEICICHUI0 3aHATUH M0 MecsAllaM M HeNesiM CeMecTpa.
[Tpu >TOM OYeHBb Ba)kHA paBHOMEpPHAs pab0oTa KaKk OCHOBHOE YCJIOBHUE YCIEITHBIX
3aHATUU B BY3€.

Bricuieit  ctyneHpi0o  OOydeHUsI SABJSIETCA  MPUOOPETEHUE  HABBIKOB
CaMOCTOSTENIbHOM TBOPUYECKOM paboThl, a TBOPUECKOMY IPUMEHEHHUIO 3HAHUU

HY>KHO YUUTBCS MMApalIeIbHO C UX TPUOOPETEHUEM.

1. OcHOBHBIC MOTHBBI CAMOCTOSATEJIbHOI PA0OTHI CTYACHTOB

AKTHBHasi caMOCTOSITE€JIbHAsE paboTa CTYIEHTOB BO3MOXXHA TOJIBKO TMIPH
HaJIMYUH CEPbE3HON M yCTONUMBOM MoTUBAMU. CaMblil CUIIbHBIM MOTHUBUPYIOIINN
dbakTop — TOATOTOBKAa K JanbHeimed »3ddexTuBHON mpodeccroHambHON
nestensHocTH. Cpenn BHYTPEHHHX (DAKTOPOB, CHOCOOCTBYIONIMX AaKTHUBU3AINU
CaMOCTOSITENIbHOM paObOThI BBIACISAIOT CIEYIOIIHE:

1. Ilone3nocms BBINOMHAEMON pabOT 3aKIIOYAETCS B TOM, UYTO PE3yJIbTAThI

CaMOCTOSITENIbHON pabOThl MOTYT OBITh HCIOJIH30BAaHBl Ha CEMUHAPCKUX
U IIPAKTUYECKUX 3aHATHUIX, J1a00paTOPHOM MPAKTUKYME, IIPU MOJATOTOBKE
nyOnukanuu. J[pyrumM BaprmaHTOM HCTOIB30BaHUsS (DaKTOpa MOJIE3HOCTH
ABIICTCS ~ AKTUBHOE  TPUMEHEHHWE  pe3ylbTaToB  paboThl B
npodeccruoHanbHOl moAroToBke. Tak, Hampumep, €clud CTYACHT
MOJTYYnIT 33JaHNE Ha TUTUIOMHYIO paboTy Ha OJJTHOM M3 MIIAJIIINX KYyPCOB,
OH MOJKET BBIMIOJIHATH CAMOCTOSITENIbHBIE 3aJaHUs MO PALY JUCLUILIUH
T'YMaHUTAPHOTO U COLIMAJIbHO-DKOHOMHYECKOT0, €CTECTBEHHO-HAYYHOIO
¥ 001IeTTPOPECCHOHATBHOTO IUKIIOB AUCHHUIUINH, KOTOPbIE 3aTEM BOUIYT

B €r0 BBIITYCKHYIO KBATU(UKAIIMOHHYIO padoTy.



2. Tsopueckas OeamenvHocmb. ITO MOXKET OBITh y4yaCTHE B HAy4dHO-
UCCIIEJOBATENbCKOM, OMNBITHO-KOHCTPYKTOPCKOW WJIM METOJUYECKOU
paboTe, MpOBOIMMOI Ha TOW WM UHOM Kadenpe.

3. Yuacmue B onumnuazax mno y4eOHBIM JUCHUIUIMHAM, KOHKypcaM
HAYYHO-UCCIIEI0BATENIbCKUX WIIM MPUKIAIHBIX padoOT U T.J.

4. Vuacmue B HaydyHO — MPAKTUYECKUX KOH(PEPEHITUIX.

5. Ilooecomoexa nyoauxayuii 111 COOPHUKOB TE3UCOB U JIOKJIAJ0B HAYYHO-
IPAKTUYECKUX KOH(pEpPEHIUH, )KypHAJIOB, y4€OHbIX TOCOOUI U T.A.

6. Yuacmue 6 epanmosvix KoHKypcax.

2. Cnoco0bI cCaMOCTOATEIbHOM PA0OTHI IPH YTEHUH Y4eOHOM U HAYYHOH

JUTEPATypPhI

[Ipu ocTpom HemocTaTke BpPEMEHHU Y CTYACHTOB BCTaeT BOMpPOC 00
ONTUMHU3AIMU OOy4YeHHUs, TO €CTh TaKOW OpraHu3aluu y4eOHOro mpolecca,
KoTOopas obOecnedmsia Obl YCIOBUS [UIi TPOAYKTUBHOTO CaMOOOy4YeHUsS U
caMoBocIUTaHusl. BaxkHeilllyto poap 37ech WrpaeT OBJIaJCHHE CcrocodaMu
CaMOCTOSTENIbHON paboThl. Peub uaer o Tom, 4To 4TOOBI MPEXKIE BCETO HAYUUTHCS
palMoOHAIIbBHOMY MCIIOJIb30BaHUIO BPEMEHHU MPU padOTe C KHUTOM.

B 3T0M 0CO0EHHO HYX)Ia0TCs IEPBOKYPCHUKH, KOTOPBIE €111€ HETOCTATOYHO
BJIAJICIOT HAaBBIKAMH YMCTBEHHOHN JESTENHHOCTU, OOECIEUMBAIONIEH YCIEITHOE
oOyueHue.

HaunHath caMOCTOSITEIbHBIE 3aHATHUS CIEIYET C MEPBBIX K€ JHEH yueObl B
By3e. llepBbie qHU cemecTpa Ba)KHbI, YTOOBI BKJIIOYUTHCS B padOTy, YCTAaHOBUTH
OTIPE/ICJICHHBIM PaBHOMEPHBIH PUTM Ha BeCh ceMecTp. UTOOBI BBITIOJIHUTH BECh
00BEeM CaMOCTOSITENIbHON PabOThl, HEOOXOAMMO 3aHUMATHCS CAMOCTOSTEIBHO TI0
4-5 4yacoB €KEJIHEBHO, KPOME BBIXOJIHBIX JTHEM.

[Ton puTMOM pabOTHI MOHUMAIOT €KE/IHEBHBIE 3aHITHUS B OJTHA U TE€ K€ YaChl,
IIPY YEPEIOBAHMU HMX C MEpephlBaMu Uil OTAbIXa. BHawane s opraHuszauuu

PUTMUYHOU palbOThl TpeOyeTcs CO3HATeNbHOE HANpsXKEHWE BOJIM, 3aTeM



INPHUHYXACHUC CHHUMACTCA, BO3HHUKACT IIPHUBbIYKA H pa60Ta CTaHOBHTLBCA

MOTPEOHOCTHIO.

Purmuunas pa60Ta IMO3BOJIACT CTYACHTY 3aHUMATLCA MHOI'O, HC yCTaBas, HC

CHUasi TPOU3BOAUTEILHOCTH U HE Teperpyxas ceos. J{s aToro Heo6xoaumo:

CMeHsaTh OAMH BHUJ pPabOThl APYTHM, YTO IO3BOJSIET COXPAHSATH
BBICOKYIO Pa00TOCTIOCOOHOCTD, MOCKOJIBKY MPHU OJHOOOPA3HBIX BUIAX
3aHATHI YEJOBEK yTOMJIsieTCs OoJiplie, 4yeM Ipu padoTe pa3Horo
xapakrepa.

3aHUMAaThCS HECKOJIBKUMHU TMpEeIMETaMu B OJMH U TOT k€ JI€Hb HE
BCErja LENecoo0pa3Ho, MOCKOJIbKY MPHU KaXKIOM MEPEX0AE HYKHO
BHOBb KOHLICHTPUPOBATh BHUMAHUE U 3aTPAYUBATh BPEMS.

YMeHue cocpenoTauuBaThCsi — HEOOXOAMMOE  yCIOBHUE  JUIS
YMCTBEHHOI'O TpyJa, HHa4Ye paboTa OKa3bIBA€TCSI MATONPOAYKTUBHOMN
U J1a’ke OECIOJIe3HOM.

HaunHath 3aHATHS HEMEIJIEHHO, KaK TOJBKO cel 3a ctoil. Ciemyer
HAaYMHATh C YBEPEHHOCTHIO, YTO BCKOpPE MPHUAET COCPEAOTOYEHHOE
COCTOSIHME, HO €CJIM BHUMAaHHE HACTYNAaeT HE Cpa3y WIM HapyILIaeTCs
Ha BpeMs, Hy’)KHO BBISICHUTb U YCTPaAHUTb MPUYUHBI ITOTO.

HyxHO HayuuThCsd HE NpepbIBaTh BHUMAHHUS, IIOKAa YUTAEMOE HE
MOJIYYUT JIOTUYECKOTO 3aBEPIICHHS, MMOKa HE OyIeT MpOiJieH KaKou
aubo »stan. Hepenko BHUMaHHME OTBJIEKAETCSs MOCTOPOHHUMH
MBICIISIMM, KOTOpbIE BO BpeMs 3aHATHH CIEIYyeT pPELIUTEIbHO
OTTOHATH. llepepblB B 3aHATHAX CJIEAYET NPUYPOUYUTh K KOHILY
u3ydeHus: maparpada, pasgena Wid TJIaBbl KHWATH, Ta KaK B ITOM
ciydae He OyJeT moTepu BpPEMEHU MpH BO30OHOBIEHUU pPaOOTHI.
YMeHue cocpeqoTOYuThCs, YIIyOUThCs B paboTy mpuoOpeTaeTcs: B
pe3ynbTaTe MPAaKTHKHU, CO3AAI0IIEH ONpeAeICHHbIE HABbIKH.
IToBBICUTH IPOU3BOAUTEIBHOCTE YMCTBEHHOI'O TPY/Ia MOKET MOPSAOK

Ha paboueM MecTe U 00CTaHOBKA, 0JaronpusTCTBYIOIIAs padoTe.



Bonpmias yacte caMOCTOATENBHONW pabOTHI CTy/IEHTa COCTOUT B M3YyYeHHH
Jurepatypbl. OHa U3 337a4 CTY/ICHTa — HAYYUTHCSI CAaMOCTOSITENILHO paboTaTh C
KHHUIOH, a 3TO TpeOyeT onpeereHHbIX 3aTpaT dHepruu U BpeMeHu. [loaTomy Hamo

HAy4YUTHCS JIeTIaTh Ty paboTy pallMOHAIBHO, TO €CTh HEOOXOIUMO YUUTHCS YUTATh.

Kak paGorathb ¢ yueOHOIl 1 HAYyYHO KHUT O

Mertoabl 3ppexTrBHON padOThl C KHUTOM B LEISAX Pa3BUTHUS MHTEIIEKTa
MO>KHO YCJIOBHO Pa3/€JIUTh Ha JBE I'PYIIIbI:

1. [IpaBunbpHas opranuzalus nporuecca YTeHus

2. IloBbllIeHUE CKOPOCTU YTEHUS U BOCHPUSATHSL.

B xommekce 06a meTona MOryT B 2-3 pa3za COKpaTUTh BpeMs IPOYTEHUS
Pa3IMYHBIX MAaTEPHAJIOB.

[Ipy uyTeHMM TeKcTa MO3r (OPMHUPYET «CBOIO TPAKTOBKY COACPIKAHHS
npourTaHHoro. IlpoucxomuT mepekoaupoBaHHE  COOOLICHUS Ha  SI3bIKE
COOCTBEHHBIX MbICIIEH YuTaTeds. MO3r BBIIEISET «SACPHOE», CYLIHOCTHOE
3HaYeHUEe U3 TeKcTa. OPPEKTUBHOCTh TaKOM MEPEeKOJUPOBKH 3aBUCUT OT
OCMBICJICHUSI U BHUMATEJIbHOCTH YTCHHUS.

Kak nokasanu 3KCIEpUMEHTHI, 3HAaHUE U YMEJIO€ NMPUMEHEHHE HEKOTOPBIX
YOPAKHEHUH AT BO3MOXKHOCTb M3BJIEKATh «SJAEPHOE» 3HAYEHUE B TEKCTE
OBICTPO M  HAAESKHO. OTH YOPAKHEHHS OCHOBAHbl HAa MCIOJIb30BAaHUU
T pepeHInanbHOrO aAIropuT™Ma YTeHus. LleHTpanbHOe MECTO B 3TOM aJlTOPUTME
3aHUMAeT «OJIOK TOMHHAHTa». JTO CIOBO B MEpPEBOJE C JIATUHCKOIO S3bIKA
O03HAYaeT «TOCHOACTBYIOIIMN, OCHOBHOM, TJIaBHbIM». UTO K€ Takoe JOMHHAHTA
MPUMEHHUTENIBHO K TEKCTY?

Jomunanma — rnaBHas CMbICTIOBAsl 4acTh TeKcTa. OHa BhIpaKaeTcsi CRBOUMU
CIIOBAMHM, Ha SI3bIKE COOCTBEHHBIX MBICIEH, SBISIETCS PE3YyJbTaTOM MHEepepadOTKU
TEKCTa, €r0 OCMBICICHHUSI B COOTBETCTBUM C MHAMBHUYyaJbHBIMH OCOOEHHOCTSMHU

quTaTciidA, BBIABJICHNA OCHOBHOI'O 3aMbICJIa aBTOpPA.



JubdepeHnnanbHblii  aITOPUTM YTCHHSI B COOTBETCTBHHM C OJIOKaMH
MO3BOJISIET  peaju30BaTh JIOTUKO-CEMAHTUYECKUW aHajdu3 TEKCTa: BHaydale
BBIJICJIUTh KJIIOUEBBIC CJIOBA, 3aT€M IOCTPOUTH CMBICIOBBIC PSibl U, HAKOHEII,
BBIJICNIUB II€Th 3HAHUM, CHOPMYIUPOBATh JOMUHAHTY. FIMEHHO Tak U TOJIBKO Tak
(mo O.A. AHIpeeBy) MOXXHO YBHUIETHb IJIaBHOE, JNEUCTBUTEILHO, MPOHUKHYTH B
CyTb BEUIEH, ABJICHUM, U3JIAra€MbIX aBTOPOM.

Bo03MOXHBI TpU OCHOBHBIX CIIOCO0A YTCHHSI.

e [lepBbiii coco® — apTUKYJISALUS WIM MPOTrOBapUBaHUE BCIYX (WU
MOYTH BCIYX) TOTO, YTO YUTaellb. CKOPOCTh TAKOTO YTCHUSI HEBEIUKA.

e Bropoii cnoco6 — uarenne mpo ceds, Tpu KOTOPOM PEUECBOM MPOIIECC
nposiBieH B (opmMe BHYTpEeHHEH pedH, TO ecTb 0e3 OTKpBITOU
apTukyinauud. Tekct, mpu 3TOM ycBauBaercs Ooiiee 3(P(HEKTUBHO.
Crioco6 B MpUHIIUTIE JOMTYCKAEeT OBICTPOE YTCHHE.

e Tpetuii, HanboIEE COBEPIICHHBIN CITOCOO YTEHUS — TOKE MOJ4a, HO B
YCJIOBUSIX MaKCUMAaJIbHOTO CXKaTHsl BHYTPEHHEHW peuu, NMpu KOTOPOM
OHa TPOSIBISETCS B BHUAE KOPOTKHMX 3aIIOB KIIOUYEBBIX CIIOB H
CMBICJIOBBIX PSJIOB, aIEKBATHO OTPAXKAIOIIUX CMbBICI TEKCTA.

Utak, apTukyisius 3aMemisieT MPOIEcC YTeHUST M OT Hee HEeOO0XO0IUMO
n30aBuThHC. OHAKO HE MPUBENET JIU COKPAICHUE apTUKYJISIIIUU TP TOBBIIIEHUN
CKOPOCTH UTEHHMS K CHI)KCHHUIO KaueCTBa BOCIPUATHUS U OCMBICIICHUS TOJTy4YE€HHOU
uH(popmau?

Kak mnoxazanu ucciemnoBaHusi — MCHUXOJIOTOB, MHOT/IA MPH UYTEHUU CJIOBa
MOTYT OBITh 3aMEHEHBl HATJIAJHBIMH MPEJCTABICHUSIMU, MPOCTPAHCTBEHHBIMU
cxemaMmu. Llenble rpymnmbl CI0B — OJTHAM CIIOBOM.

bricTpo uuTaromme moau 00J1a1al0T CIOCOOHOCTHIO, HE MPOTOBapUBaHUs
YUTAEMBIA TEKCT, Cpa3y YJIaBIWBaTh M (DUKCHPOBATH 3aMbICEeNl aBTOpa, a 3aTeM
yCBauMBaTh €ro Ha YpPOBHE BHYTpeHHEW peun. B 3ToM ciyuyae, HecMOTps Ha
BBICOKYIO CKOPOCTh UTEHHsI, MPOUCXOAUT TIyOOKOE€ IMOHUMaHUE U YCBOCHUE
MPOYUTAHHOTO, TaK KaK OCHOBHAs Hes MOHSATHA C CaMoro Hayvaia. 3ajady

HAYYUTHCA TAKOMY YTCHHIO MOKHO pPCIIATh B JBd JTalla. HGpBbIﬁ Impcarojaracrt



COKpaIlleHHe AapTUKYJALWW, €CIH OHa SIPKO BBIpa)KE€HA, BTOPOW — OBIAJCHUE
npyueMaMu  4YTE€HHs, TP KOTOPBIX TEKCT BOCHPUHUMAETCS  KPYMHBIMU
UH(OPMAIMOHHBIMU OJIOKaMHU.

Kakx wu3BecTHO, mrojedt mo cmocoOy BOCHpUATHS H  INepepaboTKH
uHhOpMaIMU JeSIT HA TPU THUIIA: 3PUTENbHBIA, CIyXOBOM U KUHECTETUUYECKUM.
Jlrogu 3pUTENBPHOTO THUMNA NPH YTEHUU HCIOJB3YIOT KOJ HArJSIAHBIX 00pa3oB,
TOrJa Kak JIIOAM CIYyXOBOTO THIIA NMPUMEHSIOT MEHEE IMPOU3BOJIUTENIBbHBIN KOJ
pedensrxkeHnit. HaGmroaeHus 3a M01bMU, YUTAIOIIUMHU OBICTPO, TTOKA3bIBAIOT, YTO
OHH, KaK MPaBHUIIO, OTHOCSTCS K 3pUTEIbHOMY THIY. BoT mpumMep, Kak omuchIBaeT
O.banp3ak npouecc ObICTPOro uyTeHus: «BNUThIBAaHWE MBICIH B MPOLECCE YTCHUS
JOCTUTIIO y HEro crmocoOHOCTH (heHOMEHANbHOW. B3rmsia ero oxmaThiBajd ceMb —
BOCEMb CTPOYEK cCpazy, M pa3yM IIOCTHral CMBICA CO CKOPOCTBIO,
COOTBETCTBYIOIIEH CKOPOCTH ria3. YacTo OJHO-€IMHCTBEHHOE CJIOBO IMO3BOJISIO
€My YCBOUTBH CMBICT IENOH (ppazbiy.

HanpaBiieHHbIM 0OyueHHEM MOXXHO TMPaKTUYECKH JI0O0ro 3740pPOBOTO
YeJI0OBeKa HAyYUTh B MPOIECCE UTEHUS MCIOIB30BaTh KOJ HATJISAHBIX 3PUTEIbHBIX
00pa30B MPHU COOTBETCTBYIOLEM COKPALICHUH apTUKYJISLUU.

C omnopoit Ha pabory JL.I'. OqunnoBa «Kak HayduTbCs XOPOIIO YUHUTHCS»
(M., 1996) mpuBOANM CIIETYIOIINE PEKOMEHIAINH 110 PabOTEe C KHUTOM.

e B TekcTe Bcerga €CTh OJEMEHTHI, HAXO0XJACHHWE M HCIOJIb30BAHUE
KOTOPBIX TIO3BOJISIET HU3BJIeYb TpeOyeMyto wuHpopmanuio Haubosee
obicTpo. Hampumep, mnpu uTeHMM Yy4yeOHMKa B TEpPBYIO OdYepellb
OTBICKMBaeTcsi HauOosiee BaxHass uHOpManus JaHHOW TJIaBBl,
naparpada, a oHa 4acTo CIeAyeT IOCJE CIOB: B UTOre, B pe3ysbTaTe,
BBIBOJIBI U T.JI.

e [lompoOyiiTe B mpolecce 4YTEHHs MBICICHHO  3arjisiHyTh BIEpe],
peiCcTaBUTh cede, 0 ueM OyJleT MATH Peub, K KAKOMY BBIBOJY MPHUIECT
aBTOp, Kak Jajee OydeT CTPOUTHCSA HM3JIO0XKEHHE W T.[. HallpUMep, €Clu

OIIKMCBIBACTCA OJHAa CTOPOHA ABJICHUA, TO, OYCBHIHO, A4JICC 6y,Z[eT



omucaHa W Jpyras ¥ T.O. OTO TO3BOJSET MPEABAPUTEIHHO
MOJITOTOBUTHCS K MOCIIEyIOIIeH HHGOpMALIHH.

e XOpolIUM YOPAKHEHHEM MO Pa3BUTHIO HAaBBIKOB «IPEIABUICHUS
ABIIIETCS OCTAaHOBKA YTEHHsS B MOMEHT, KOTJa, MO BalleMy MHEHHIO,
3aKaHYMBAeTCA Kakas-TO 4acThb Tekcra. llomelTaiitech mnpenyraiathb
COJIEp/KAHUE CIEIYIOLIEN YaCTH.

e Jlo Hauana YTeHHs TEKCTa BAXKHO cOOpaTh O HEM KaK MOKHO OOJibLIe
uHpopMaluu, 4ToObl TOYHEE MPEACTaBUTh, YTO MOXKHO IOJYYUTh U3
JAHHOTO TEKCTa M Kak Jiydile padoTaTh ¢ HUM. JTO MOMOTYT CIeNaTh
Ha3BaHUE, aBTOP, U3AATEIHCTBO, AHHOTAIIMS, OTJIABICHUE, MIPEIUCIOBHE
u 3akmoueHue. [lpenBaputenbHOEe O3HAKOMJIEHHME C KHUTOM Tiepen
HACTOSIINM YTEHUEM MO3BOJISIET cOepeyb BpeMsl U TPY.

Kak npaBuiio, npeaucioBre NUIIETCS KPYHBIM CHEIMATUCTOM B JaHHOW 00J1acTH,
¥ TI03TOMY HM3J1araemasi mpooyeMa moka3bIBaeTcsl Kak Obl LIETUKOM, B O0IIIEM ILJIaHE,
0e3 moApoOHOCTEN. A 3TO MO3BOJISIET JIydIlle COPUEHTUPOBATHCS, HAUNHATH YTEHUE,
3Hasi OCHOBHYIO LI€JIb aBTOPA.

o [lepen yriyOneHHBIM YTEHHMEM JIIOOOTO0 TeKCTa (CTaThbd, KHMUIH,
KOHCIIEKTa, JICKIIUU TIepe]l SK3aMEHOM) CHadayia 0erjio mpoCMOTPUTE €ro
nesukoM. Ilpu 3TOM mocrtapaiiTech BBISIBUTH OCHOBHBIE CTEpXKHEBBIC
ujen, Hanbosee KpymHbIe YacTH U JIOTHKY WX H3J0XKeHus. JIumb moce
TaKOTO MPOCMOTpa MEePEXOANTE K OoJiee NeTaTbHOMY YTCHHIO.

o Ilepen wurenuem cratbu wunu mnaparpada ydeOHHKA mMONPOOYyHTE
npojenaTh CIEAyollee: MpOoYMUTaiiTe BHUMATENBHO TEpBbIM ab3arl,
MOTOM O€TJI0 MPOCMOTPUTE MEPBbIe WU TOceaHne (pa3bl CICAYIOUUX
a03a1ieB (B HUX OOBIYHO COJEPIKUTCS OCHOBHAs MH(oOpMaius), oopaTute
BHUMaHUE Ha KYPCHUBBI, Pa3psiIKH, MOA3ar0JIOBOYHBIN TEKCTa U, HAKOHEII,
BHUMATEJIbHO MPOYTUTE OJMH-ABA MOCJIEeNHUX al3ala; mocrapaiTech
BBISIBUTH OCHOBHOE HAMPABIIEHUE TEKCTA U €r0 MOCTPOCHHUE.

e [IpounTaB B TEKCTe HWHTEPECHYIO HJCIO, IOJIE3HO OCTAHOBHUTH CBOE

BHMMAHHC Ha Heﬁ, MMpUCIymaTbCia K TCM MBICIEIM, KOTOPBIC OHA Yy BacC



BbI3BaJIa, MOAYMAaTh O T€X MOCIEACTBUSAX, KOTOPbIE U3 HEE BBITEKAIOT,
MOMBITATHCS PA3BUBATh €€ JaJIbIIIE.

o CyLIECTBEHHO 3aMENJISIIOT YTEHHE PErpecCcMd — 4YacThle BO3BpATHBIC
JBIKEHUS a3, MHOIOKPAaTHOE MOBTOPHOE MPOYHUTHIBAHHE MaTepHaa.
Bo3Bparurbcss K yK€ NPOYUTAHHOMY, HO HEIOCTATOYHO XOPOLIO
NOHATOMY YYacTKy JIydllleé BCEro, KOrja IpPOYUTaH 3aKOHYEHHBIH
CMBICIIOBOM (parMEHT TEKCTa M CJelaHa XOTs Obl MOIbITKAa €ro
OCMBICJICHUS, @ HE B IIPOLIECCE YTSHUS TIPEITIOKEHHUS.

e Jlro0oi1 TekcT HE OJHOPOJEH 1O CBOEM  HMH(POPMALMOHHON
HACBIILIEHHOCTH. B HEKOTOPBIX PEII0KEHHSIX, ab3anax
CKOHIIEHTPUPOBAHO  OYE€Hb  MHOTO  HMHGOpPMAIMH,  HaIpUMED,
(GOpMyIMPYIOTCSI OCHOBHBIE MOJIOKEHUS, BEAYILIUE UJIEU U T.J., & IPyTUe
CIIy’»aT JIMIIb WUTIocTparueii, gonoM. Takum 00pa3oMm, TEKCT HMEET
«cMmbIcTOBOM  penbed». YUem TouHee uHMTATENh YMEET OIPEICIUTD
CTENEHb BAXXHOCTU KaXJOro OTpe3Ka TecTa U MPUCHOCOOUTH K
«CMBICTIOBOMY Oapbepy» crnoco0 CBOEro 4TeHHs (TO €CTh 3aMeIJIUTh U
yIIIyOuTh B 00Jiee BaXKHBIX MECTaX U YCKOPSTh B MEHEE BaXKHBIX), TEM
npoaykTuBHee ureHue. [locrapaiitech THOKO BapbUpPOBATh CIOCOO
pabOThI C TEKCTOM B COOTBETCTBHUHU C €TI0 «CMBICIIOBBIM 0apbepoM».

e UYroObl ureHue ObUIO 3PPEKTHUBHBIM, MOMPOOYHTE MO MPOUYUTAHHOMY
BCerja oTBeuaTh Ha 6 BonpocoB: «Kmo denraem? Ymo oenaem? Koeoa?
Llouemy? I'oe? Kak?»

OcBoliTe TEXHUKY OBICTPOrO YTEHMS IO CIELHAIBHON METOJMKE, HAIPUMED

no kaure O.A. Auapeena, JI.H. XpoMoBa. Yuutech ObicTpo unutath (M., 1991).

Bonbiioe 3HaueHWe NMpu YTEHUH Y4e€OHOW M HAy4YHOM JUTEPATyphl UMEET

YMEHUE 3allOMUHATh [POYMUTAHHBIA MaTepHall, a g 3TOr0 HEeoOXOAUMO
TpeHUPOBaTh MaMsATh. CyIIECTBYIOT IPUEMBI, TO3BOJISIONINE TPEHUPOBATh MAMSTh,
KOTOPBIMM HEOOXOIUMO OBJIAAETh, YTO IO3BOJHUT TMOBBICUTH A()PEKTUBHOCTH

paboThI ¢ y4eOHOW U HAYYHOU JIUTEPATypPOH.



TpenupoBka namsitu. B y4eOHOI €ATETPHOCTH BaXXKHO HE TOJIBKO, U HE
CTOJIBKO OBICTPO YMTaTh, HO U YCBAWBATh MaTepHall, COXPAHATh B MaMaTh. [lamsaTh
IIPEKPACHO TpeHupyema U ynpasisieMa. OJHAKO NpPEkIEe 4YeM €€ pPa3BUBATh,
MOAyManTe, Kakasgs UMEHHO NaMsTh BaM HY)KHA: HA WJEHU, HA JIOTUKY H3JI0KECHUS
MaTepuaia, Ha CXeMbl U (OpMyJibl. DTO pa3Hble BUIbI MaMITH U Pa3BUBATH HX
HaJ0 MO-pa3HOMY.

HaGnronas 3a co0oil, BBISICHUTE, KaK BaM Jierde 3allOMHUTH WH(OPMAITUIO —
€CIIM Bbl €€ BUAWTE, CIBIIIMTE WJIM 3alUChIBACTE. B JajmbHEUIIEM MOCTAPANTECH
TaK OpraHu3oBaTh padoOTy, YTOOBl MAaKCHMAJIbHO HCIOJIb30BATh BEIYIIMI THII
CBOEH IaMSITH.

Ecnu y Bac xopomas 3pMTe/]bHasi MaMAThb, TO XOPOILIO 3allOMUHAIOTCS
PUCYHKH, PAcTIONOKEeHHEe MHPOPMAIIUU Ha CTpaHUIIE, IIBET U T.JI. IOMOTUTE cele,
BBIJICIISAS [IBETHBIMH KapaHJallaMu OT/AeNIbHbIE MECTa KOHCIIEKTa, 00BO/ISI paMKaMH,
Jleniasi 3Ha4YKU, MOMETKU Ha MOJISX, MPEACTABIISIS 3PUTENBHO OTIIEIIBHBIE ACIEKTHI
TEKCTa.

IIpn xopouieil €JayXoBO#M NAMSITH JIy4yllE€ 3allOMMHAETCS 3BY4Yalllasl pedb.
Hcnonb3yiiTe 3Ty OCOOEHHOCTb, BBIJENAS WHTOHAIMEH, TeMOpoM rosoca
OTJIeJIbHBIE MECTa TEKCTa, CIyIllas €ro B 3alMCH Ha MarHUTO(QOHE, paccyxkias B
CIIYX U T.J.

B cnydyae mamMATH Ha JABHJKEHHE IIOMOTaeT MOBTOPHAs COKpallCHHAs
3alUCh 3allOMMHAEMOr0 MaTepuasa, HallpuMep BBIBOJOB, OCHOBHBIX MOJIOKEHUN
TEKCTa, pUCOBaHUE TAOIUL, IPa@HUKOB, CXEM, a MPU BBHINOIHEHUU JAOOPATOPHBIX
paboT Jyulle Bce NOTPOraTh U MpoJieJaTh CaMOMY.

Hapsany ¢ wucnonbs3oBaHMEM BEOyWIEro THIIA IMAMATH, CHEHHAIBHO
no3a00ThTECh M O PA3BUTHUU OTCTAIOIIMX, TaK KakK TMPU MHOTHX BHJIAX
npoeccuoHaNbHOM AESITEIbBHOCTH OHHU TaKXKE MOTYT MOTPeOOBATHCS.

Hcnonp30BaHne NpUEMOB JIOTMYECKOTO, OCMBICICHHOIO 3allOMUHAHUS B
HECKOJIBKO pa3 IIOBBIIAET NPOAYKTUBHOCTh JeATenabHOCTH. Hampumep, mnpu

3allIOMHMHAaHHUN JICKIIMHW, TIJIaB yqe6HI/IKOB 0COOEHHO I[GIZCTBGHHBIM ABJIIACTCA



OCHOBHBIE aCIIEKThl COJEpPKaHUS, HO U 3allOMHUTH JIOTUKY — LEIeCO00pa3HyIo
CBSI3b OTJEJbHBIX YaCTEW MaTepHuana.

[Tocrapanitecb ¢ 1epBOro Kypca pasBuBarb IIaMsATb Ha TO, YTO
HEMOCPEJICTBEHHO KacaeTcs Bamieil Oyaymied nmpodeccud. 3TO U OCHOBHOW KPYT
ujeil JaHHOM OTpaciv 3HAHWUW, U METOJAbl, U HamOoJiee MHTEpEeCHbIe (PaKThl, U
dbaMuIu BeIyIMX CHEIHAIMCTOB 00IaCTH U T.J. TIPH 3TOM JIy4YIlle HE KAaTh, 9YTO
3alIOMHUTCS CaMo, a CIEIUaIbHO CTapaThCs 3alIOMHUTH HYKHOE.

BooOmie  ycrtaHoBka Ha  3allOMHHAHHE, OCOOCHHO  JJIMTENIHHOE,
MOJIOKUTENIBHO CKA3bIBAE€TCSI HA MPOYHOCTH U TOYHOCTH COXPaHEHUsI MaTepualia B
namsitu. [Ipukaxkure cebe 3aMOMHUTH HAJ0JTO, a HE TaK KaK HEPaJAUBBIM CTY/ICHT,
CIICIIHO «HAOWBAIOIIU» cebe roysioBy WH(OpMalKMeil HEMOCPEICTBEHHO Mepe.
HK3aMEHOM C €IMHCTBEHHOM LIEJIbIO — YJE€p>KaTh BBIyUYEHHOE Ha OJIMH — JIBA JTHS.

JIto6as mudopmalust 3aroMUHAETCA Jydllle, €CJIM B HEll HaMe4eHbl Kakue-
TO CIIOPHBIE MOMEHTHI — OPUEHTUPHI. M Kak 1Mo KaMmyllKaM NepexosiT PeKy, TaK U
N0 O3TUM OpPUEHTUpPAM [IOTOM JIerYye BOCHPOM3BECTH conaepxkanue. [lpu
3alIOMUHAHUU TEKCTA BBIICISINTE «CMBICIIOBBIE ONMOPHBIE MyHKTHI», KOTOPHIE JIETKO
3alIOMHUHAIOTCSI, HO C KOTOPBIMH TECHO CBSI3aHBI 1IE€JbIe (PparMEeHTHl MaTepHaa.
3TO MOXKET OBITh KpbuTaTas ppasa, sipkas [uTaTa, Ipumep, uaes 1 1.1.

Marepuan 3anoMHHAETCS HEMPOU3BOJIBHO, TO €CTh JIETKO W 0€3 3aTparhbl
CIICIMAIBHBIX YCWJIMH, €CIIM OH SBJISETCS LEJIbI0 KaKOW-THOO TOMCKOBOU
nestenbHocTh. Hanmpumep, ecii Bbl 331a71MCh BOIIPOCOM U HAIILIM OTBET HA TO, YTO
JIOJITO WCKalW, WA HAlUUIM MOATBEPXKIACHUE TUMOTE3bl, KOTOPYIO BBl CaMH
BBIJIBUHYJIA, TO 3TO 3allOMUHAETCa camo coboi. OTCro/la BBIBOJ — OpraHuU3yWTe
CBOIO JICSITEILHOCTh TaK, YTOOBI MPEAMET 3allOMUHAJICS, SIBJSJICS IIEJIbIO ITOMU
nesitenbHOCTH. Hampumep, uiute, BBIACISNTE B TEKCTE HanbOojiee BaKHBIE €ro
MOJIOKEHHSI — U OHU 3allOMHSATCA, JEJIUTE TEKCT Ha YacTH, aHAIM3UPYUTE CBS3U
MEXKy HUMU — U 3alIOMHUTCS JIOTHKA TEKCTA.

[Ipu moBTOpEeHHMHM Kypca JEKILHH, 3aloMHHasi MaTephal MO OTIEIbHBIM

TEMaM WJIN JaX€ BOIIpoCaM, HE 3a0bIBalTE IOBTOPUTL CBA3b MCKIAY HHMMU.



NMenHO Torga B TOJOBE YKJIAJbIBA€TCS CUCTEMa 3HAHUW, KOTOpas Tropasio
apdexTuBHEE, YeM Pa3pO3HEHHBIE OOPBIBKH.

B mporecce pa3zBuTusi MaMmsATH CTapalTeCh HE HCMOJIb30BaTh CTUXUMHO
CIIOXKUBIIIMECS MHEHHS, MEXaHWYeCKOoe 3a3yOpuBaHHME, a TPUMEHSIHTE HAy4YHO
000CHOBaHHBIE METOJIbI CO3HATEIBHOM M PAIMOHAJIBLHON OpraHU3allud Pa3BUTHUS
MaMsITH ¥ TTIOUCK HOBBIX TPUEMOB.

[IpennocpuIKOM XOpOLIEN NaMITH ABJISIOTCS OCO3HAHUE YEJIOBEKOM CBOEH
NEATeIbHOCTH W pa3rpaHudeHue uHOOpMalMM Ha Ty, KOTOpas pelaroium
o0pa3oM mOMOraer CKOpeHlleMy JOCTHKEHUIO CBOMX ILE€Jle, U Ha MeHee
cylmiecTBeHHYI0 uHpopmanuio. HauwmnHaliTe mro0oe €m0 ¢ YeTKOM W SCHOMU
GbOpMYyJIIMPOBKK €ro IeNH; OmpeaenuTe, kKakas WHopMaiuss MOXKET OKa3aTh
peliaroiiee Bo3eCTBUE HA €€ JOCTUKEHNE, U CKOHIIEHTPUPYUTECHh HA HEH.

[IpouHoMy 3allOMHUHAHHIO CHOCOOCTBYET MHOTOMOJEIBHOCTH BOCHPUSITHS,
TO €CTh 3allOMHUHAEMbI TEKCT YUTAETCS, MPOTOBAPUBACTCA U TMPOCITYIIMBACTCS.
Besne, rae 3To BO3MOKHO, IOCTApaUTECh UCIIOIB30BATh TPU MpHeMa (CIIyX, 3pEHHE
U 4yBCTBa) 00pabOTKH 3aroMHUHAeMON HMHGPOpMAIMU Cpa3y HECKOJIbLKO OpPraHoOB
YYBCTB.

He ouennp ocMmbIciIeHHYI0 BaMu HH(OpMaIMIO, KOTOPYIO, TEM HE MEHEeE,
HAJ0 3allOMHUTb, MOXHO VyAEpKaThb C IOMOIIbIO aCCOIMATUBHBIX IPUEMOB
MHEMOTEXHHUKHU, CyTh KOTOPBIX B TOM, YTO HOBOE CBSI3bIBAETCSI C M3BECTHHIM HE
npsiMO, a dYepe3 IMEeMOuYKy JIOMOJHUTEIbHBIX MPOMEXYTOUHBIX AacCOIMaIUU
(momHUTE 1BeTa creKTpa — «KaxxIbIii OXOTHUK KEIaeT 3HATh, TJIe CUAUT Pazan»).
Besne, rae TpyAaHO 3allOMHUTH MPAMO, HAWIWUTE ONOJHUTENBHBIN CBA3YIOLIUN
MOCTHUK. TakMMU «CBSI3YIOIIUMMUY» MOCTUKAMU SIBJISIIOTCS OYKBAJIBHBIC «Y3EJIKW» Ha
naMsTh, 3aBS3bIBAEMbIE MHOTMMH Ha HOCOBOM IUJIaTKe. B TeueHue HHS 4eloBeEK
HEN30€KHO TOJIb3YyEeTCs] HOCOBBIM ITUIATKOM, & TaM — Y3€JIOK, «HAIIOMUHAIOIINI,
YTO HY>KHO HE 3a0BITh CAENaTh ONPEAEICHHOE ACTO.

[Tamare Oynmer paboTaTh MNPEKPACHO, €CIU HAPALY C HUMEIOIIUMHUCS

IIpUEMaMH BbI 6YI[CT6 IMPpUAYMBIBATH BCC HOBBLIC, aACKBATHBLIC PA3JIMYHBIM BHUI4M



uHpopmaruu. Eciin Takast paboTa mpUBBIYHA JIJIS1 BaC, TO C KKIBIM TOJOM MaMSITh

OyJleT CTaHOBUThCS BCe O0JIee MOITHON U TTPOTYKTUBHOM.

3. ®opMbI BeJleHH s 3anucei

CamocrosiTenbHasi paboTa ¢ KHUTOM MOXKET OBITh YCHEIIHOM, €CIIi TEKCT He
TOJIBKO TPOYHMTAH, HO M 3aKOHCIEKTHpoBaH. CyIIecTByeT HECKOJIbKO (opm
3amucei, HO ro0as Gopma 3armmucy HE JacT HY)KHOTO pe3ysibTaTa, €Ciiu He Oyner
poOyKJ1aTh MBICIIH TOT'O, KTO €€ BEJIET, €CIIM OTCYTCTBYET aKTUBHAs paboTa ymMa u
dbopMHUpOBaHUE CBOMX BBIBOJIOB U3 MPOYUTAHHOTO.

BriGop ¢opMbl 3amucu 3aBUCUT OT WHAMBUIYAIbHBIX OCOOCHHOCTEH
YeJIoBeKa, ero oOpa30BaHHOCTH W OmMbITa. [Ipy 3TOM HE MEHBIIYIO POJIb WUTPAET
HA3HAYCHHUE 3aIUCEeH, TO €CTh TO, KaKHe 3aJa4M CTaBUT Iepes co0oi YemoBek (s
caMmooOpa30oBaHus, IS BBICTYIUIGHMST Ha CEMUHAape, HJs HCIOJIb30BaHUS B
Oyymiem).

BBenenue 3anuceli MOOMIM3YET HAPATY CO 3PUTEITHHON MaMSTHIO, TAKXKE H
MOTOPHYIO TlaMsATb. Kpome Toro, y 4enoBeka, CUCTEMaTHYECKH BEIYIIETO 3aliCh
U3y4aeMOW JIMTEpaTyphbl, CO3JAeTCs CBOW (OHA MaATEPHATOB [JIsi OBICTPOTO
MOBTOPEHUS U MOOMIIM3AIIMU HAKOTUUICHHBIX 3HAHUM.

Bce 3amucu JomKHBI OBITH YOOPHCTHIMH W KOMITAKTHBIMH. VIHTEpBasIbI
MEXIY CTPOKaMU JOJKHBI OBITh IOCTATOYHBIMHU, YTOOBI BIIMCHIBATH JTOTIOTHEHUS.
Pexomenayercs BeCTH 3amuCcH PYYKOH, a KapaHIallloOM WM PYYKOM IPYyroro 1BeTa
MOJIb30BAThCS I OTMETOK M BBIJEICHUN MpuU nochenytomei padore. [lonezno
TaK)Ke JJaTUPOBAThH 3AITUCH.

3anucu mocym Hocumv paziuyHblli Xapakmep: NiaH, 6bINUCKU, Me3UCHL,
AHHOMUPOBaHUe, KOHCNeKMUpoganue, pepepuposarue.

1. Ilnan - Hauboisiee KpaTkas GOpMOM 3alUCU.. ITO MEPEYEHb BOMPOCOB,
paccMaTpuBaeMbIX B KHHWI'C WJIM CTaThe. [l1aH OOBIYHO pPAaCKpPBIBAECT CTPYKTYPY

IPOU3BEICHUS, JIOTUKY aBTOPa, CITOCOOCTBYET JIyUIlleil OpUEHTAIINN B COACPIKAHUU.



Tak, cocTaBICHHBIM IJIAHOM MOKHO BOCIIOJIb30BAaThCS, YTOOBI BCTIOMHHTH
MPOYUTAHHOE WM OBICTPO OTHICKATh B KHUTE HyxHoe mecTo. [IpeacraBienue o0
OCHOBHBIX ITyHKTax IJIaHa JaeT OTJIaBJICHUE KHUTH, IOATOMY BO MHOTHX CIydasiX
HAaVMEHOBAHHUS TJaB U pPa3/IeIOB MOYKHO HCIIOJIb30BaTh B KayeCTBE MYHKTOB.
CocraBieHue 1aHa npuy4aeTt JOrHYECKU MBICIUTh, BBIpA0aThIBaTh YMEHHE CXKATO
Y TIOCJIeIOBATEIBHO U3JIaraTh CyTh BOIIPOCA B MUCbMEHHOM U YCTHOU dopme.

CymecTByeT JBa crocoda COCTaBiCHHUS TUIaHa: padoTa HaJ HUM IO X0y
YTEHUSI U COCTABJICHHE IUIaHA IOCIE O3HAKOMJIEHHS ¢ mpousBeneHueM. [Ipu stom
IJIaH NoJTy4yaeTcst 00Jee mocie10BaTeIbHbIM U CTPOUHBIM.

TpyIHOCTh COCTaBIIEHUS IJIaHA COCTOUT B TOM, YTO HAJAO BBIACHUTH JIS
ce0s1, Ipex e BCEro, MOCTPOCHHUE U3YyUaeMOro TEKCTa, X0 MBICJIEH aBTOpa U JIUIIb
3aTeM U3JIOKHUTh COJIepXKaHue paboThl KpaTko U sicHo. [Ipu Bcel cBOe#l KpaTkocTu
IJIaH JAeT MPEICTaBICHUE O COAEpPKAaHUM NpodruTaHHOro. Creayer ydecTb, 4TO
dbopMa mmiIaHa HE WCKIIOYAET IUTUPOBAHMS OTICIBHBIX MET M 000OIIEeHUH.
Paznuuaror mpocTol W pa3sBEepHYTHIM IUIaH. B oTinumMe OT mpocCTOro IuiaHa
Pa3BEpHYTHIM IJIAH HE TOJIBKO COAEPKUT TMEPEYUCICHUE BOMPOCOB, HO U
pPacKpbIBa€T OCHOBHBIE UJIE IPOU3BEICHHUS, MOKET BKJIIOUATh BBIAEPKKU U3 HETO,
cxembl, Tabnuipl. [Imanom, 0ocoOEHHO pa3BEpHYTHIM, HEOOXOIUMO TOJIB30BATHCS
MIPU HAMMUCAHUU BBICTYIUICHUS U CTATHHU.

B menom pasBepHyTHIM IJIaH J1aeT Topa3ao OoJiblliee MPE/CTaBICHUE O
MPOU3BE/ICHUHU, €r0 OCHOBHBIX MJEAX, 3aJadax, KOTOpble B HeM pemaroTrcs. OH
MOXKET BKJIKOYATh MOJI0KEHUS, 3aMEUYaHusl, COOCTBEHHbIEC MBICIIU CTY/ICHTA.

BaxxHo 3HaTh, YTO COCTaBJIEHHE IUIAHOB IIOMOTaeT BbIPAOATHIBATH
CIIOCOOHOCTh K OTBJIEYEHHOMY, a0CTPAaKTHOMY MBIIUICHHUIO, HO HauOOJBIIYIO
MOJIb3y COCTaBJCHUE IUIaHAa JAacT IMOATOTOBJICHHBIM JHI[AM, KOTOPBIC OBIBAIOT
JOCTaTOYHO JIMIIb B3MJISIHYTh Ha TME€PEYeHb OCHOBHBIX BOIPOCOB, YTOOBI
BOCHPOU3BECTH COJICPKAHUE MPOYUTAHHOTO.

2. Te3uchl — Oojee cioXHasT W COBepIIeHHas ¢opma 3alucH, YeM

COCTAaBJICHHUC IIJIaHA.



OT0 cKaTOE M3JO0KEHUE OCHOBHBIX MBICIECH MPOYUTAHHOTO MPOU3BEICHUS
WIN TOATOTOBISEMOro BCTymuieHHs. OCOOEHHOCTBIO TE3MCOB SABISETCS HX
YTBEPIUTEIBHBIN XapakTep.

B HuX cocpenoTaunBaeTcs camoe IJIaBHOE, TOJIBKO BBIBOJBI U 0000IIEHNUS, B
HUX MEHBIIE JI0KA3aTeNbCTB, WJUIIOCTPALMM W MOSACHEHHH. Te3uchl HE JOJHKHBI
HOBTOPSTH JIOCIOBHO TEKCT, HO B psiieé MECT MOTyT OBbIThb OJHM3KH K HEMY,
BOCIIPOM3BO/ISI HEKOTOpBIE XapaKTEpHbIE BBIPAKEHUS aBTOpa, BaXKHBIC IS
NOHMMaHUs XoAa ero Meiciel. CocTaBleHHE TE3MCOB MOMOTAeT TIIy0)Ke MOHATH
OCHOBHBIE HJI€U TPOU3BEICHHs, BBIJCIUTH TJIaBHOE B HEM; MPHUYYAIOT CXKaTo,
TOYHO M YETKO C(HOPMYJIUPOBATH CBOM MBICIH, MOBBIIMIAECT KYJIbTYPY peUYd U
nuckMa. [lpu cocTaBieHnn Te3UCOB YUUTHIBAIOT cheaytoiiee. [Ipexae Bcero, ecnu
Ipou3Be/ieHHne HeOObII0e, HE0OX0IMMO BHUMATENIbHO U3yUYaTh €ro B LIEJIOM, €CIIU
00JBIIOE — M3YyYaTh IO IaBaM U paszzesiaM. 3aTem, Korjaa OyayT siCHbI OCHOBHBIE
UJIeH, KPaTKO U MOCIEA0BATEIbHO U3NIAaraTh UX B BUJI€ TyHKTOB.

Pa3znuyaroT mpocThie M CIOKHBIE, pa3BepHYyThIe Te3uChl. Eciu 3anuceiBaoT
TOJIKO YTBEPXKIIEHUE Yero — JIN00, TAKOW TE3UC HA3BIBAIOT MPOCTHIM, & CIOKHBIM
TE3UCOM OyJeT BbIpaX€HHE TJIaBHOM MBICIH, COJAEpIKallee, KpoMe YTBEPKICHHUS,
ellle U KpaTKoe ee J0Ka3aTeIbCTBO.

YacTto te3uchl GopMyIUPYIOTCS CaMHM aBTOPOM KakK BBIBOJIBI M 000OIICHMS
B 3aKJIIOYEHMM KHUTH WIH pasjenax KHUTU. Hepeako Te3uChl BBIAENSIOTCS B
TEKCTE IPYTruM HpUQTOM.

Pexomenayercst nenath Te3UCHBIE 3aMUCH CBOMMU CIOBAMH, IPUYEM MOMKHO
3aMMChIBaTh OJMH a03all 3a JIPYTUM, YUYUTHIBAS CMBICIOBYIO CBSI3b MEXKIY HUMHU.
Ho B OONBIIMHCTBE CIy4yaeB CIIEAYET COCTaBISATh CBOJIHBIM TE3MC, CIOXKHBIN IO
¢dopme. Ilpu 3TOM 00BEAMHAETCS HECKOJIBKO YTBEPXKACHUN, TECHO CBSI3aHHBIX
MEXTy COOOH.

Te3ucel Mo coaep:KaHUI0 OY€Hb ONM3KUA K KOHCHEKTY, HO KOHCIIEKT HOCHUT
Oosiee omucaTeabHbIA XapaKTep, U €ro MOJIOKEHUSI HE CTOJIb KaTerOpUYHBI, KaK B
te3ucax. Kpome TOro, KOHCHEKT MpelcTaBisier coOoil Oosee moyiHyro (opmy

3aIIlCH.



Crnemyetr OTMETHTD, UTO pa3inuue MeXy (GopmamMu 3amvceld yCIOBHO, HO B
10001 opMe 3aNmKuch — BayKHEHIIas 9acTh CAaMOCTOSITEIIbHOM PaOOThI ¢ KHUTOM.

3. BeINuCKHU. DTO 3aMKMCH TEKCTAa W3 KHUTH: TCOPETUYECKUX IOJIOKCHUH,
CTaTUCTHUYECKHX JIAHHBIX, IMCIOIIMX 110 MHCHHIO YMTATEIIS Ba)KHOE 3HAUCHME.

JIOCTOMHCTBO BBIIMCOK COCTOMT B TOYHOCTH BOCIPOM3BEJICHHUS TEKCTa
KHWTH, YJA00CTBE TIOJIb30BAHUS 3allMCAMH TIpU TOCHeayromed pabdoTe, B
HaKOIUICHUH 0000IeHui 1 (aKkTUUecKoro Marepuaia. BBINMHCKHA TMOJE3HBI IS
MOBTOPEHUS, OCBEXKCHHSI B TAMSTH MPOYUTAHHOTO, JJIs OBICTPON MOOMIM3aIUU
CBOMX 3HAHWW, KOTJa HEOOXOAWMMO B KOPOTKHH CPOK BCTIIOMHHTH MaTEpHAll.
BBITIMCKY BBIACISAIOT M3 TEKCTAa CaMOE IJIaBHOE M TEM CaMbIM ITOMOTAIOT TIy0Ke
NnoHsATH ero. be3 HuX TpyaHO OOOWTHUCH MpH TOATOTOBKE MO0KJana, pedepara,
BBICTYIUICHUS. BBIMCKH clieyeT paccMaTpuBaTh KaK COCTAaBHYIO YacTh TE3WCOB U
KOHCIIEKTOB.

BrImuceBaTh TEKCT MOXHO M IO XOJy YTEHUS U TIOCIIe ero 3aBepiicHus. B
MOCJICAHEM Cllydae HaJ0 3aMedaTh MeCTa, KOTOPhIE IMOTOM OyIyT BBIITHCAHBI.
HeoOxoaumo KaXAayr BBITUCKY CHa0XaTh CCHUIKOW Ha MCTOYHHUK C YKa3aHUEM
COOTBETCTBYIOIICH CTaHHUIBI. DTO HYXHO, YTOOBI B IOCIEJACTBUHU MOXKHO OBLIO
OBICTPO HAWTH B KHUT'€ COOTBETCTBYIOIIEE MecTO. LlemecooOpa3Ho BBITTUCHIBATE U3
TEKCTa TOJIHKO TaKWe MECTa, B KOTOPBIX COJIEPIKUTCS CaMO€ TJIaBHOE, CYTh BOIIPOCA.
BrInmucku 10DKHBI OBITH OPUEHTHPOBAHBI HA M3YUYCHHE MPOU3BEICHUS B IICJIOM, a
HE OTIEITBHBIX MECT, MOCKOJIbKY TIOJIOKCHHS, BBIPBAHHBIE W3 OOIIET0 KOHTAKTa,
MOHNMAIOTCS HEPEIKO COBCEM HE TaK, KaK 3TOro XOoTeda aBTop. MHade roBops,
OTJICJILHO B3AThIC, JTUIICHHBIC MOSICHEHUH BBIICPKKHA MOTYT OBITh HE MOHSATHI WU
TIOHATHI HEMTPABUIILHO.

Beimuckn ObIBarOT J0CIIOBHBIE (ITUTAThI) W «CBOOOJHBICY», KOTJAa MBICIH
aBTOpa M3JIaraloTcs CBOMMH cioBamu. CleayeT yd4ecThb, 4TO OOJIBIIME OTPHIBKH,
KOTOpPBIE TPYAHO IUTHUPOBATH, IeJIecoo0pa3Hee B KpaTKoW (opMe IMepernoKuTh
CBOMMH CIIOBaMH, HO «SIPKHE» M Ba)KHbIC MECTa JIyYIlle BBIHCHIBATH JOCIIOBHO.

Kaxnayro nurary cieayer 3akitoyaTh B KaBblukd. Ecnu ee OepyT u3 cepeauHbl



IPEIJIOKEHHSI, TO TOCIE BBOJHBIX KaBBIYEK CTaBAT TpU TOUYKU. CTaBAT UX U B
KOHIIE LIUTATBI, €CJIM U3 MIPEIIOKEHUS OIYIIEHbI MIOCIETHUE CIIOBA.

Crnenyer 3HaTh, UTO KaKOro-jiubO €IMHOTO METOJA BBINHUCOK, TOAHOTO IS
BCEX CIIy4aeB, HE CYLIECTBYET, IOCKOJIBbKY Yy KaX/10Tr0 4eJI0OBEeKa CBOM OCOOEHHOCTH
MBILLUIEHNUS U BOCHIPUSTHSL, CBOM IOJXOJ K TeMe. Bce 3To BausieT Ha coaepkaHue U
XapaKTep BBITUCOK.

BBINMCKY pEKOMEHYETCSI XPaHUTh B KAPTOTEKE, KOHBEPTAX WJIM IaNKax, Ha
KOTOPBIX ClIeAyeT 0003HAUYUTh OOIYIO TEMY.

4. AHHOTamusi — euie ojaHa (Qopma 3amucH, SBIIOMIASCS KpPaTKUM
00001IeHNeM colep)kaHus KHUTH. Ero ynoOHO MosIb30BaThCsl, €CIM HMMEETCs
HaMEpEHUE BEPHYThCA K U3y4aeMOMY NPOU3BEIAECHUIO. AHHOTALUS MOXET ObITh
HeoOX0IMMa M IS TOT0, YTOOBI HE 3a0BITh O HEM.

JUis cocTaBiaeHMs aHHOTALIMKM HAJN0 CHayaja IOJHOCThIO MPOYUTATh HU
rIyOOKO mpoaymaTh npousBeneHue. IIpu Bceil cBoed KpaTKOCTHM aHHOTaLUs
MOJKET COJEp)KaThb OTAEIbHBIE (PparMEeHThl aBTOPCKOIO TEKCTa, a HE TOJbKO
OLICHKY KHUTH WJIH CTaThU.

5. Pe31oMe oueHb OJIM3KO K aHHOTAIIMU. DTO 3aIUCh, SBIISIONIASICS KPATKOM
OLICHKOH MPOYUTAHHOI'O Marepuana. Paznuune Mexay HUMH COCTOUT B TOM, YTO
aHHOTALMSI CXKATO XapakTepu3yeT IMpPOU3BEIECHHE B LEJIOM, a pE3oMe
KOHLIEHTPUPYET BHUMAHKE HA €T0 BBIBOJAX, [IABHBIX UTOTaX.

6. Koncmekt — nHaubosee coBeplleHHas M HaubOoJee CcJloxHas ¢opma
3anmucH. CJOBO «KOHCIEKT» IMPOMCXOAMT OT JATHHCKOIO «conspectus», 4YTo
O3HaydaeT «0030p, U3JI0KEHUE». B MpaBUIbHO COCTaBIEHHOM KOHCIEKTE OOBIYHO
BBIICJICHO CaMOE€ OCHOBHOE B M3y4aeMOM TEKCTE, COCPEAOTOYEHO BHUMAaHHUE Ha
HamOoJiee CYIIECTBEHHOM, B KpPAaTKUX W YETKUX (OPMYIUPOBKAX O0OOOIICHBI
BaXKHBIEC TEOPETUUECKUE MOJIOKEHNUS.

KoHncnekr MPEACTABIISIET cobon OTHOCUTEJILHO noJipo6Hoe,
NIOCJIEIOBATENBHOE M3JI0KEHUE COJAEpXk aHus IpounTaHHoro. Ha mepBeIx mopax

LEeJIeCO000pa3sHO B 3amucsaX OJMKe JepiKaTbCs TEKCTy, NMpuoOeras 3adacTyro K



OpsIMOMY LIUTUPOBAHUIO aBTOpa. B panbHeillieM, 1o mepe BbIpaOOTKH HaBBIKOB
KOHCIIEKTHUPOBAHUS, 3alMCH OYyIyT HOCUThH O0Jiee CBOOOIHBIN U CKATHIM XapakTep.

KoHcnekT kHUru 0ObIMHO BeJeTcs B TeTpaaud. B caMoM Hayane KOHCIEKTa
yKa3bIBaeTcsl (aMuiIMs aBTOpA, MOJIHOE Ha3BAaHUE MPOU3BEICHUS, U3AATEILCTBO,
rog u Mecto uznganus. [lpu nutupoBaHum oOs3aTeNbHAs CChUJIKA HA CTPAaHUILY
kHurd. Ecnu muraTta B3siTa M3 COOpaHUS COYMHEHMM, TO HEOOXOJUMO YyKa3aTh
COOTBETCTBYIOIIMK TOM. ClielyeT MOMHUTh, YTO YETKas CChUIKA HA MCTOYHUK —
HENPEMEHHOE MPAaBWJIO KOHCHEKTUPOBaHUA. ECIM KOHCHEKTUPYETCS CTaThs, TO
yKa3bIBaeTcCs, IJ€ U KOrj1a oHa OblIa HaleyaTaHa.

Koncnekr mnoppaznensercss Ha 4YacTU B COOTBETCBTMM C  3apaHee
OpPOAyMaHHBIM MJIaHOM. [TyHKTBI TUIaHa 3amUCHIBAIOTCS B TEKCTE WJIM Ha MOJISIX
KoHcnekTa. [lucaTh ero pekoMeHayercss 4eTKO U pa300punBoO, TaK Kak HEOpekHas
3alUCh C TEUYEHUEM BPEMEHHM CTAHOBHUTBHCA MAJIOMIOHATHOM [Ji1 €€ aBTopa.
CymecTByeT MpaBWJIO: KOHCIEKT, COCTAaBJICHHBIM i cels, MOIKEH OBITh IO
BO3MOKHOCTH HaIlMCaH TaK, YTOOBI €ro JETKO MPOYMUTal U KTO-JINO0 Jpyroi.

@opMbI KOHCHEKTa MOTYT OBbITh PAa3HBIMU M 3aBUCAT OT €ro LEJIEeBOro
Ha3HaueHus (M3y4yeHUWE Marepuana B LEJIOM WM I0J OIPEIECICHHBIM YIJIOM
3peHMs], TOATOTOBKA K JOKJIANy, BBICTYIUICHUIO HA 3aHATHH U T.J.), @ TAKXKE OT
xapaktepa mnpousBefeHus (MoHorpadus, cTaTbs, TOKYMEHT W T.m.). Eciam peub
UJIET MPOCTO 00 M3JIOKEHUH COACpKaHUs padOThl, TEKCT KOHCIIEKTa MOXKET OBITh
CIUIOLIHBIM, C BBIIEJIEHUEM OCO00 BAXKHBIX MOJOKEHHM MOJYEPKUBAHUEM WIIU
pPa3IMYHBIMH 3HAUKAMU.

B ciywae, korgja He OrpaHMYMBAIOTCS IEPEIOKEHUEM COAECPKAHUSA, a
(UKCUPYIOT B KOHCIIEKTE U CBOM COOCTBEHHBIE CYXKJIEHHS MO JAHHOMY BOIPOCY
WIM JIONOJIHSIOT KOHCIEKT COOTBETCTBYIOUIMMHM MarepualaMd HUX JAPYyTrHX
MCTOYHUKOB, CIEAYET OTBOJUTH MECTO JJI TAKOro poja 3anuceil. PekomeHnayercs
pa3lieauTh CTPaHUIBl TETPAAU IOMNOJAaM [0 BEPTUKAIM U B JIEBOM YacCTHU BECTH
KOHCIIEKT ITPOM3BEJCHUS, a B IIPABOIl CBOM JIONOJIHUTEIBHBIE 3allMCH, COBMEILAs

HX 10 COACPIKAHUIO.



KoncnektupoBanue B Oonblieit Mepe, 4eM ApyTre BHIIbI 3aMUCeil, TOMOTaeT
BbIpa0aThIBaTh HABBIKM IPABUIBLHOIO U3JI0KEHUS B MUCBbMEHHOU (OpME BaXKHbIE
TEOPETUYECKUX U MPAKTUYECKUX BOIPOCOB, YMEHUE YETKO UX (POpMylIHUpoBaTh U
SCHO U3J1araTb CBOMMM CJIOBAMU.

Takum oOpa3oM, cocTaBieHUE KOHCIEKTa TpeOyeT BAYMYMBOW palOTHI,
3aTpaThl BPEMEHU W TpyJa. 3aTO BO BPEMSI KOHCIIEKTUPOBAHMS MPHOOPETAIOTCS
3HaAHUsA, co3aeTcs (DOHI 3arucei.

KoHcnekT MoOXeT ObIThb  TEKCTyaJlbHbIM  WJIM ~ TeMaTH4yeckuM. B
TEKCTYaJIbHOM KOHCIIEKTEe COXPAHSETCS JIOTMKa M CTPYKTypa H3y4yaeMoro
IIPOU3BEICHUS, a 3allUCh BEJIETCSA B COOTBETCTBUU C PACIIOJIOKEHUEM MaTepuaya B
KHHUre. 3a OCHOBY TEMATHYECKOI'O KOHCIIEKTa Oepercs He IUJIaH MPOU3BEIACHUS, a
coJiepKaHue KaKOW-TUO0 TEMbI HIIA TPOOIIEMBI.

TekcTyanbHbI KOHCIEKT JKEJIATEIbHO HAYMHATh [IOCJIE TOT0, KaK BCSI KHUTA
IIPOYNUTAHA U IPOJYMaHa, HO 3TO, K COKAJICHHIO, HE BCETIa BO3MOKHO. B nepBy1o
oyepeb HE0OX0IMMO COCTaBUTH IUIaH MPOU3BEACHUS MMCbMEHHO WM MBICICHHO,
MIOCKOJIbKY B COOTBETCTBUM C JTHUM IUIAHOM CTPOMTCS JaibHeimas padorta.
KoHcnekT Bkitodaer B ce0si TE€3MCHI, KOTOPHIE COCTaBISAIOT ero ocHoBy. Ho, B
OTJIMYME OT TE3MCOB, KOHCIEKT COJIEPKUT KPATKYIO 3allUCh HE TOJBKO BBIBOJOB,
HO W JI0Ka3aTelIbCTB, BIUIOTh 10 (hakTHuecKoro marepuana. MuHade roBops,
KOHCIIEKT — 3TO pacCIIMPEHHbIE TE3UCHI, JOIOJHEHHBIE PpaCCYyXICHUIMU U
JI0Ka3aTeNbCTBAMU, MBICISIMU U COOOPAKEHUSIMU COCTABUTENISL 3AMKCH.

Kak npaBuio, KOHCHEKT BKJIOYAET B c€0S U BBINHUCKH, HO B HErO0 MOTYT
BOMTH OTAENbHBIE MECTa, LUTHUPYEMBIE OCIOBHO, a TaKkke (PaKkTbl, IPUMEpHI,
U pel, TAOJIULIBI U CXEMBI, B35Thie U3 KHUIU. CleayeT NOMHHUTb, YTO paboTa Hajl
KOHCIIEKTOM TOJIBKO TOTJa OyJIeT TBOPUYECKOI, KOT/la OHA HE OrpaHUYEHA TEKCTOM
U3y4aemMoro npousseneHus. HyKHO IONOJIHATh KOHCIEKT JAHHBIMHU W3 IPYTUMHU
MCTOYHHUKOB.

B koHcnekrte HEOOXOAMMO BBIIEIATH OTAEIbHBIE MECTa TEKCTa B
3aBUCUMOCTH OT UX 3HAYUMOCTH. MOKHO MOJIb30BATHCS PA3IMYHBIMU CIOCOOAMMU:

MMOAYCPKUBAHUAMU, BOIIPOCHUTCIIbHBIMHU u BOCKIIMIATCIIbHBIMHA 3HaKaMMH,



peIiMKamMu, KpaTKHUMHU OLIEHKaMH, MHUCATh Ha MOJSX CBOMX KOHCIEKTOB CJIOBA:
«BAXKHOY», «OUEHBb BAXKHO», KBEPHOY, «XAPAKTEPHON.

B koHCHEKT MOryT momemniaTbCsi JuarpaMMbl, CXEMbl, TaOJIUIIbI, KOTOpPbHIC
npuaagyT eMy Harjasi{HOCTb.

CocTaBleHUI0 TEeMATHYECKOr0 KOHCIEKTA IPEAIIECTBYET TIIATEIbHOE
U3y4YCHUE BCEU JTUTEPATYPHI, TOJOOPAHHON TSl pACKPBITUS JaHHOUW TeMbl. briBaer,
YTO Kakas-M0o TemMa pacCMaTPUBAETCS B HECKOJbKHX TJIaBaX WM B Pa3HBIX
MeCcTaX KHHUId. A B KOHCIEKTE€ BeCh MaTepuall, OTHOCAIIUNUCS K Teme, Oyner
COCPEJOTOYEH B OJHOM MecTe. B TmiaHe KOHCIEKTa PEKOMEHIYeTCs JenaTh
MOMETKHU, K KAKMM MCTOYHHMKAM (BIUIOTH JI0 CTPAHUIIbI) IPUAETCS OOpaTUTHCS IS
PacCKpbITHS BOIPOCOB. TeMaTuueckuil KOHCIEKT COCTABISAECTCS OOBIYHO JJIsi TOTO,
4TOOBI TIIyOKE€ HU3YYUTh OMPEAENCHHBINM BOIPOC, MOJTOTOBUTHCS K JOKJIAdy,
JEKIMM WIM BBICTYIUICHHIO HAa CEMHUHAPCKOM 3aHATHU. Takol KOHCIEKT IO
COZEpKaHUIO MPUOIIKaeTcs K pedepaTy, TOKIaLy o u30bpaHHOU TeMe, 0COOCHHO
€CJIM BKJIIOYAET M COOCTBEHHBIN BKJIA]] B U3yUCHHUE MPOOIICMBI.

CrnenyomuM METOJIOM CaMOCTOSITEIbHOM pabOThl ¢ KHUTOM SIBJISIETCS
pedepupoBanue Ha onpeneneHHyo TeMy. CiioBo pedepaT ynorpedsieTcsi B IByX
Pa3IMYHbIX 3HAYCHUSX:

1. Kpatkoe u3noxeHue coepxaHusi KHATH, HAYYHOU paboThl;

2. Jlokmag 3a 3agaHHYI0O TEeMy Ha OCHOBE KPHUTHYECKOro obOpasa
JUTEPaTyPHBIX UCTOYHUKOB.

7. Pedepar — 3TO OOMH M3 CaMbIX CIOXKHBIX BHJIOB CaMOCTOATEIbHOU
paboThl C KHHUIOHM, a ISl 3TOrO CIEQyeT OBJIaJeTh 0oJiee MPOCTHIMU MPUEMAMHU
paboThl — pa3pabOTKOI TIaHa, COCTABJIEHUEM TE€3UCOB U KOHCIEKTOB. [loaroroBka
pedepaTa U BBICTYIUIEHHE C €TI0 H3JIO0KEHHWEM YTIyOJlseT 3HaHUS, PaCIIHpSET
Kpyro3op, Mpuy4aeT JIOTUYECKH, TBOPUECKU MBICIUTh, PA3BUBATh KYJIbTYPY PEUH.

[Ipu mnpocmoTpe JnuTEpaTyphl HAMEYAETCS OPUEHTUPOBOUHBIA IJIaH
pedepaTa, B KOTOpBIN BKIIIOYaeTCS 0OBIYHO 3-4 OCHOBHBIX BOIIpOCA WIIM pasjiena.
Kaxgom w3 pa3genoB  QopMyslIHMpyroTCs — MOABOINPOCHL,  MOMOTAOIINE

MMoCJICA0BATCIbHO PACKPBLITH COJACPIKAHHNC HpO6JIeMBI.



B nponiecce n3ydenust matepuaia GopMyITHPOBKH MTOJIBOIPOCOB U Pa3/ICIOB
0o0bIYHO yTOUHSIOTCS. llpm pedepupoBaHWM ClieqyeT [JenaTh  BBITUCKH,
3alCHIBATh MBICIIM, BO3HHUKAIOIIME  TPH YTCHUH; CIEAYEeT TAaKXKE TOYHO
3aMUChIBaTh M OMPEIEICHUS TeX TOHSTHHI, KOTOphie OYAYyT HCIOJIH30BaHBI B
pedepare. M3 mpounTaHHOW JWTEpaTyphl HY)KHO 3aMMCTBOBATh HE OYKBAJIbHBIN
TEKCT, a BAXHEHIIME MBICIH, WICH, TCOPETUUYECKHUE TIOJNOXKCHHS; MOKHO
[IUTUPOBATH HEOOJBIINE OTPHIBKH, MPUBOAUTH TUATPAMMBI, CXEMBI, YEPTEKHU, HO
IJIaBHOE — BBICKA3bIBATh COOCTBEHHBIE COOOpakeHUs MO BoOmpocaMm pedepara.
[IpuBeneHHbIE BBIMIE COBETHI CIEAYyET pPacCMaTpUBaTh Kak MPUMEPHBIE,
NPEANoarafoIiue © JAPYTrue TMOAXOJbI, IOCKOJNBKY Y KaXIOTO dYellOBeKa
BBIPA0ATHIBAIOTCSI CBOM NMPUEMBI M HABBIKU COCTaBJIeHHs pedepaToB. bonbmryro
nomois B pabore Haja pedeparomM OKa3bIBAIOT MPEAUCIOBUS K MOHOTpapusIM U
cooparkaM. B HUX MOXXHO HAaWTH CBEACHHWS O LEIM H3JIaHUsA, a TaKkKe O
CYILIECTBYIOIINX MpoOenax B UCCIETOBAHUH.

[Ipu pazpabotke muaHa pedepara BaXKHO YUUTHIBATH, YTOOBI KaXKIbIA €TO
NYHKT packpbiBajl OJHY W3 CTOPOH HW30paHHON TEMbI, a BCE IIYHKTHI B
COBOKYITHOCTM  OXBaTbIBaJIM  TE€My  IIEIMKOM.  Pa3muyaloT  HECKOJIBKO
KOMIIO3UIIMOHHBIX pelieHui pedepaTa: BO-MEPBBIX, XPOHOJIOTUIECKOE, KOT/Ia TeMa
PaCKpBIBACTCS B MUCTOPHUECKOU IMOCIIEI0BATEILHOCTH; BO-BTOPHIX, OMUCATEIHHOE,
IpU KOTOPOM TeMa PACUJICHSETCS Ha COCTABHBIC YAaCTH, B IIEJIOM PACKPBIBAIOIINE
OTIpe/IeTICHHOE SIBJICHUE; B-TPEThUX, aHAJTUTHUECKOE, KOTJ]a TeMa HCCIEAYETCs B €€
MPUYUHHO-CJICICTBEHHBIX CBS3SX M B3aMMO3aBUCHMBIX TIpoOiemax. Baxkno
CIICZIUTH 332 TEM, YTOOBI KaXK/bIii TTYHKT TUTaHa OBUT COOTHECEH C TJIABHOM TEMOU U
HE COJepKaJl TIOBTOPEHUS B JPYTUX IMyHKTaX. BaxHbIMHU pasnmenamu pedepara
SBIIIETCSI BCTYIUIGHWE W 3akioueHue. Bo BerymieHuum Hago 000CHOBATh
aKTyallbHOCTh TEMbI, O00O3HAYUTH KpPYT COCTaBISIONMX €€ MPOoOJIeM, YEeTKO |
KpaTKO OMPESIUTh 3ajady CBOeH palOoThl. B 3akimioueHun AenmaroTcs KpaTKue
BBIBOJIBI, IOJIBOASTCS UTOTH. B KoHIE pedepaTa MOMKEH OBITh MPUIOKEH CITUCOK

JUTEPATYPBHI.



B ornmume oT TemaTmdeckoro KoHCIEKTa pedepar TpeOyeT OombIei
TBOPYECKOM AKTHMBHOCTH, CaMOCTOSTEIbHOCTH B OO0OOLIEHUH HM3yYEHHOU
JUTEpaTypbl, YMEHHUS JOTUYECKH CTPOMHO U3JIOKUTH MaTepuall, OIICHUTH
pasNuYHbIE TOYKH 3pEHUS Ha HCCIEAyeMyl0 MpoOJieMy M BBICKa3aTh O HEH
coOcTBeHHOEe MHeHUe. B pedepare BakHO CBS3aTh TEOPETHUUECKUE TMOJOKEHUS C
IIPaKTHKOM.

Utak, pedepaT — 3TO CaMOCTOSITEIIbHOE MPOU3BEJCHUE aBTOpPa, KOTOPOE
JIOJDKHO CBUJIETEIILCTBOBATh O 3HAHUM JIUTEPATYPhl MO JaHHON TeMe, €€ OCHOBHOM
npoOiemMaTHKe, OTpa)kaTh TOUKY 3pEHHUs aBTOpa pedepara Ha 3Ty NpoOIEeMaTHUKY,
€ro YMEHHE OCMBICIMBATH SIBJICHUS KU3HU HA OCHOBE TEOPETUUECKUX 3HAHUM.

I[Ipu omenke pedepata OOBIYHO PYKOBOACTBYIOTCS  CIEAYIOIIUMU
KPUTEPUSIMU:

1. Ynanochk nu ero aBTopy packpbiTh CYIIHOCTh JAHHOUW MPOOIEMBI;

2. Cymen nu aBTOp TOKa3aTh CBSI3b paccMaTpUBaeMOW MPOOJIEMBI C

KU3HBIO;

3. IIposiBun 1M aBTOpP CaMOCTOSITEIBHOCTh W TBOPYECKHMWA NOAXOJ B

u3JI0KeHuu pedepara;

4. MoOXHO JI1 cuuTaTh pedepar JOrHYeCKd CTPOUHBIM U T.JI.

4. Kak ciiymath U KOHCIIEKTUPOBATDH JIEKIUU

OCHOBBI 3HaHUU 34KJIaAbIBAIOTCA Ha JCKOUAX, MM IIPHHAIJICKUT BCAYIIAA
POJb B y‘le6HOM Imponecce. Ha JCKIHUAX HaCTCAad CaMO€ BaXHOC, OCHOBHOC B
H3yqaeM0171 JUCHUITIINHE. OcCHOBHBIE 3aJlauu, CTOAMMUC Iepea JICKTOPOM: IMOMOYb
CTYACHTAaM IIOHATH OCHOBBI U YCBOUTH MATCpHUAI HA caMoi JICKOWH, OaThb YKa3aHUA
Ha TO, 4TO Tpe6yeT HauOOJIBIIETO BHUMAHUSA, YUUTDb NIPABHUIIbHOMY MBINIJICHUIO U

CO3JaBaTh SICHOC MPCACTABIICHUC O METOJOJIOTHHN I/I3yqaeM0ﬁ HAayKH.



Jleknuu sBIAIOTCS 3(PGEKTUBHBIM BHIOM 3aHITHH 11 (OPMHUPOBAHUSA Yy
CTYJICHTOB CIIOCOOHOCTH OBICTPO BOCIPUHHMATh HOBBIE (PaKThl, Ujeu, 0600IIaTh
UX, @ TAKKE CAMOCTOSITEIIbBHO MBICJIUTb.

JlekTop M3naraer TEOPETUYECKUN U MPAKTUYECKUN MaTEpUAL, OTHOCSIIUICS
K OCHOBHOMY Kypcy. M3 Oonbiioro yucia MoHorpaduil, yaeOHUKOB, COOPHUKOB
JIEKTOp BBIOMpAeT caMoe TJIaBHOE, TOMOTAaeT YCBOWTH JIOTUKY PaCCyKICHUU.
HuToHamme roioca U MaHEPOW M3IIOKEHUS JIGKTOPOM TOTYEpKUBAET HamOoliee
CYIIECTBEHHOE, BBIICNSET IIIABHOE U BTOPOCTEIIEHHOE.

JlekTOp MOXET NPUBOJIUTH HAOMIOJEHUS U (DAKTHI U3 CBOETO JINYHOIO OIbITA,
YTO MPUAAET MaTepualy yoeauTeIbHOCTh, OBBIIIAET MHTEPEC K MPEIMETY JIKIUH,
CIOCOOCTBYET €r0 YCBOCHHUIO.

BaxxHo MOMHHUTBH, YTO JIEKIMS — 3TO TBOPYECKUH MPOLECC, B KOTOPOM
Y4acTBYIOT OJHOBPEMEHHO U JIEKTOp, M CTYAEHTHI, IO3TOMY OHa Tpedyer
aTMoc(epbl COTPYJHUYECTBA U YBAXKUTEIBHOTO OTHOIICHUS K TPYAY JIEKTOpA.

CryneHTy cineqyeT Hay4YuThCS MOHMMaTh W OCHOBHYIO HUJCK0 JIEKIWH, a
TAaK¥Ke, CIeays 3a JEKTOPOM, Y4aCTBOBATh B YCBOEHHMHM HOBBIX MbIcied. Ho s
ATOr0 HaAO0 OBITh MOATOTOBIEHHBIM K BOCHPHATHIO OYepenHON TeMmbl. Bpewms,
OTBEJICHHOE Ha JIEKIHI, MOXHO CUHMTAaThb HMCIIOJIb30BAHHBIM IOJIHOLEHHO, €CIU
CTYJICHTHI TTOHUMAIOT POJIb JICKTOPA, 3aJa4d JICKIMH, €CIH pabOTalOT BMECTE C
JIEKTOPOM, a He 0€3TyMHO BEyT KOHCIICKT.

[ToAroTOBIEHHBIM  MOXHO  CYMTATh TaKOro  CTYAEHTa, KOTOPBIH,
MPUCYTCTBYSI Ha JIEKI[MU, YCBOWJI €€ COAEPkKAHHE, a Mepe] JEKUUEH NPUITOMHUII
Martepual pa3ieia, U3Jara€Moro Ha Hel WIM MPOCMOTPEN CBOM KOHCHEKT, WIIU
y4eOHUK.

[Tepen nexmueit HEOOXOAMMO MPOYUTHIBATH KOHCIIEKT MPEIbIAYIIECH JICKIUH,
a TocJie OKOHYaHUsI KPYITHOTO pas3jiena Kypca peKOMEeHAyeTcsl MpopadoTaTh €ro mno
KOHCITEKTaM M YICOHHKaM.

Jnst  Hambornee BaXXKHBIX  JUCHUIUIMH, BBI3BIBAIONIUX  HAMOOJBIIHE
3aTPYHEHUS, PEKOMEHIYETCS TMepel  KaKIOW JIEKIUMed IPOCMaTpUBATH

coJiep>KaHUe MPEACTOSIIECH JIEKIIUH M0 YYEOHUKY C T€M, YTOOBI JTy4dIle BOCIPUHATh



MaTepHual JEKIMA. B 3TOM ciydae mpeaMeT ycBamBaeTCs HACTOJBKO, YTO TEpe.
IK3aMEHOM OCTAEeTCs ClIeJaTh HEMHOTOE ISl 3aKPETUICHHUST 3HAHUH.

BaxxHO TOMHWTH, YTO HU OJHA JAWCIMIUIMHA HE MOXET OBITh W3y4cHa B
HE0OXO0IMMOM 00bEME TOJIBKO MO KOHCHEKTaM. J[Jis XOpoIIero yCBOEHHUs Kypca
HY’)KHaA cHCTeMaTH4eckasi paboTa ¢ y4eOHOW M Hay4IHOUH JTUTEPaTypOid, a KOHCIIEKT
MOJKET JIUIITH 00JIETYNTh TOHUMAaHUE U YCBOCHHE MaTepHraa.

OcHoBHas 3ajiaya MpU CIYIIAHUU JICKIIUA — YYUTHCS MBICIUThH, TOHUMATh
U7CH, M3JaracMbie JIGKTOPOM. bBOJBIIYIO MOMOINL TPH 3TOM MOXKET OKa3aTh
KOHCTEKT. [lepenaya MpIcieil IeKTopa CBOUMHU CIOBAaMH IIOMOTA€T COCPEIOTOUHUTD
BHUMaHue, HE JaeT TMeperTH Ha MEXaHWYeCKOe KOHCIEKTHPOBAHHE.
MexaHudeckas 3aluch JICKITUU TIPUHOCUT MaJjlo MOJb3bI.

Benenne koHcrekTa co3maeT OJaronpusTHBIC YCIOBUS JJIS 3alIOMAHAHUS
YCIIBIIIAHHOTO, T.K. B 3TOM TIpOIleCCe MPUHUMAIOT y4acTUE CIIyX, 3peHUE U PYKa.
KoHcriekTrpoBanne CrnocoOCTBYET 3allOMHHAHHWIO TOJIBKO B TOM Clydae, €Clid
CTYJICHT TIOHMMaeT wu3Jaraempiii wmatepuan. [Ilpu MexaHudeckoM BeICHUU
KOHCITeKTa, KOTJa MPOCTO 3aMKChIBACTCS CIIOBA JICKTOPA, IPUCYTCTBHE HA JICKIIUU
npeBpaiaeTcs B 0eCroie3Hyo TpaTy BpEMEHHU.

HekoTopeie cTyAeHTHI TOJararT, 4TO MPU HAIWYUU Y4EOHBIX TOCOOWH,
y4eOHUKOB HET HEOOXOJUMOCTH BECTH KOHCIEKT. Takue CTYIAEHThI HEPEIKO
COBEpIIAIOT OMIMOKY, TaK KaK HE WCIOJIb3YIOT KOHCIEKT KaK CpEeJICTBO,
MO3BOJIAIOIIEE aKTUBU3MPOBATh CBOIO PabOTy Ha JIEKIIMHM WM TOJIHEE M TIIyOxke
YCBOUTD €€ COJIepKaHue.

OmnpeneneHHas 4acTh CTYJIEHTOB CUMUTAET, YTO KOHCIEKTHI JIGKIIMH MOTYT
3aMCHHUTHh YYCOHHMKH, ITOPTOMY OHHM CTPEMSTCS K JOCIOBHOM 3amUCH JICKIMH U
HEPEeIKO HEe 3aayMBIBAIOTCSA HAJ €€ cojaepxkaHueM. B pesynbrare mpu paszbope
y4e0HOro Marepuajia 10 MEXaHHYeCKOH 3amucu Tpedyercss Oojbllie Tpyda H
BPEMEHH, YeM MPY TOHUMAHUHU ¥ KPATKOM KOHCIIEKTHPOBAHUH JICKIIUU.

KoHcrekT BeneTcst B TETpaiu WK HAa OTJEIBHBIX JIUCTaX. 3alUCH B TETPAAH
nerde odopMUTh, UX yIA0OHO Oparh ¢ COOOW HaA JICKIUIO WJIM MPAKTUYECKUE

3aHaTus. P CKOMCHAYCTCA B TCTPAaJAW OCTABJATH IOJIA AJIA AJOIIOJIHUTCIBHBIX



3amMcel, 3aMEeYaHuil U MyHKTOB Iu1aHa. Ho KOHCTIEKTUPOBAHUE B TETPAIU UMEET U
HEJIOCTATOK: B HEM Majo MecTa JJIsi TOIMOJHEHUs] HOBBIMH MaTepHajaMu,
BBIBOJIaMH M 00001IeHuAMU. B 3TOM OTHOlIeHHH Oojiee yJ00€H KOHCIEKT Ha
OTACIBHBIX JHUCTaxX (kKapToukax). I3 Hero HETPYAHO W3BJICYHL OTACIBHYIO
HEO0OXOIMMYIO 3alUCh, KOHCIIEKT MOXHO OBICTPO MOIOJHUTD JINCTAMH, B KOTOPBIX
coJZlep KaTcsi HOBBIE BBIBOJIBI, 00001IeHMS, (hakTHIecKue naHubie. [Ipu moaroroBke
BBICTYIUICHUH, JTOKJIAJIOB JIETKO MOA00paTh JUCTKH W3 Pa3IMYHBIX KOHCIIEKTOB U
CBECTM HMX BMecTe. B pesynbrare Takod pabOThl KOHCIEKT MOXET  CTaTh
TEMATHYCCKHM.

Ho Bectm KOHCHEKT Ha OTHENBHBIX JUCTKaX WM KapToukax Ooiiee
TPYAOEMKO, 4YeM B TeTpaaud. KapToyku Jerko pacceimaTh M IEpPEmyTaTh,
NPUXOJUTHCS O003aBOJMTHCSA SIMMYKAMHU JJII XPAHCHHS KapTO4YeK, BO3HHKACT
HEO0OXOIMMOCTh Ha KaXKJIOM JIMCTKE IMHCATh €ro MOPSIKOBBIN HOMED.

Ho 3arpata Tpyma W  BpeMEHH  OKYMaeTcsi  MPEUMYIIeCTBAMHU
KOHCIIEKTHPOBAaHUS Ha KapTOUYKax Mepe/i KOHCIIEKTOM B TETPaIu.

PexomeHtyeTcs enaTh Takue KapTOUKH, KOTOPbIE TOMENIAIOTCSI B OOBIUHBIN
MOYTOBBIM KOHBEpT. KapTouku y100HO TacoBaTh, MEHATH IIPU HEOOXOIMMOCTH HX
MOCJIeI0BATEIbHOCTD, PacKiIaJbIBaTh Ha CTOJE I o030pa. Hampumep, yuutesto
UCTOPUMA KAPTOYKK CIyXwin Obl monro. llepem ypokoM MOXKHO B3STh
COOTBETCTBYIOIIUI KOHBEPT M HAWTHM B HEM Marepuai IO Yy3JOBBIM BOIPOCaAM
TEMBI, 3alIMCAHHBIN €IIIE B BY3E.

[Ipy KOHCHEKTHPOBAHUU JOIMYCKAETCS COKpAIEHUE CJIOB, HO HEOOXOJIUMO
cobmoaate Mepy. Kaxnaplii cTyaeHT oOBIYHO BbIpaOaThIBa€T CBOW IIpaBUjIa
cokpaiieHus. Ho eciii oHM HE BBEJCHBI B CUCTEMY, TO JIyUllle UX HE MPUMEHSTh,
T.K. CJIy4yaillHbIE COKpAIlleHUA BEAyT K TOMY, YTO CHYCTS HEKOTOpPOE BpeMs
KOHCIIEKT CTAaHOBHUTCS HEIOHSITHBIM.

Crnenyer 3HaTh, UTO HE CYIIECTBYET KaKOIro-Iu0O €IMHOr0, TOJHOTO s
BCEX MeETojJa KOHCIEeKTUpoBaHus. Kaxnplii Bemer 3amucu Tak, Kak emy
MpeACTaBIsAeTCS HamOoJiee 1es1ecoo0pa3HbiM U ynoOHbIM. COOCTBEHHBIM METO]I

CKIIAAbIBACTCA 11O MCPC HAKOIIJICHUA OIIbITA, HO BO BCCX CIydadX HAAO0 CTPCMHUTCA K



TOMY, YTOOBI KOHCIIEKTHBHBIC 3alHCH ObUIM KPATKUMH W HaWIy4IIUM O00pa3oM
COJICHCTBOBAJIM TIyOOKOMY YCBOEHHUIO H3y4aeMOro Marepuaia. I3BecTHbIN
oredyecTBeHHbIA menaror B.A. CyXOMIIMHCKHANA, PEKOMEHIOBAI YYUTHCA TyMaThb
HaJl KOHCIIEKTOM Y>K€ Ha JIEKIIMM U paboTaTh HaJl 3alUCAMU €XKETHEBHO XOTS Obl B
TedeHue 2 yacoB. OH COBETOBAJI TAKXKE JIEIUTh KOHCIIEKT Ha JIBe Tpadbl: B IEPBOH
KpPaTKO 3alMChIBAaTh W3JIOKEHHBIE JIEKIMH, a4 BO BTOPOM — TO, HAJ YeM HaA0
[IOAyMaTh; CIOJAa JXK€ CJIELO0BAJIO 3aHOCUTH Y3JIOBBIE, IJIaBHBIE BOIIPOCHI, HAJl
KOTOPBIMHM HAJ0 IOAYyMaTh IOCTOSIHHO, CBs3bIBas C OTUM IIOBCEIHEBHOE YTCHMUE.
OH mnopuepkuBal, 4YTO Y3JOBBIE BONPOCHI MpeaMera OyAyT NpOrpaMMoM, Ha

OCHOBC KOTOpOﬁ IMPUIIOMHUHACTCS BCCb MaTCpHall.

5. Acnoib30BaHne KOMNBIOTEPA B MpoLiecce CAMOCTOSITEIbHON padoThl

CTY/J€HTOB.

Haunbosiee KOMIUIEKCHBIM psAJl 3aJaHUM, BBINOJHIEMBIX CTYJIEHTOM B
npolecce y4eObl B By3e, Pa3BUBAIOIIMX CAMOCTOSITEIbBHOCTh — 3TO HaIMCaHUe
pedepaTUBHBIX, KYPCOBBIX M JUIUIOMHBIX PadOT, BBIMOJIHEHUE KOTOPBIX TpeOyeT
OPUMEHEHHUsI BCEr0 CIEKTpa 3HAaHWW, YMEHUH U HaBBIKOB, MPHOOPETEHHBIX
CTYJIGHTOM B TpoIlecce 00yueHus. AITOpUTM, METOANKA U (POPMBI BBIOITHEHUS
TUX pabdOT NPAKTUYECKH OJMHAKOBBI, OHHM PAa3IMYAIOTCS COJEpKAHUEM U
riyOuHHOM npopaboTanHocTu Matepuana. U pedepat, u KypcoBas, U IUIIIOMHAas
paboOThl JIOJKHBI BBIIIOJIHATHCS B COOTBETCTBUM C JIEUCTBYIOIIUMH TPEOOBAHUAMHU
I'OCTos.

Ha coBpemenHom »9Tame HHUKTO YK€ HE MpEACTaBisieT  cede
CaMOCTOSITEIIbHYIO paboty 0e3 UCIIOJIb30BaHUS MEXTyHapOIHOU
uHdopmarmonHoii cetu — HWnTepHer. HeoOXoauMocTh  UCMOIB30BAHUSA
NHTepHETa BO3HUKAET HE TOJBKO TMpU TMOATOTOBKE K NPAKTUUYECKUM U
CEMUHAPCKUM 3aHATHUSIM, HO, B OOJBIIEH CTENEHHU, NMPU HAMMCAHUHU Pa3IUYHBIX

UCCJIEIOBATENLCKUX M TBOPYECKUX paboT. MHOrme coBpeMeHHble MOHOTpaduu,



NEPUOANYECKUE JKYPHAIBI U3AaHbI TOJIBKO B AIEKTPOHHOM BHUE U C HUMHU MOXHO
MO03HAKOMUTHCS TOJbKO B HTEpHeTe.

Hamnucanue paboT TBOPYECKOIO M MCCIIEIOBATEIBCKOIO Xapakrepa TpeOyeT
3HaHUA U YMEHUS NPUMEHATh Pa3jNyYHble KOMIbIOTEPHbIE TEXHOJOTUU. MOMXKHO
MPEAJIOKUTD CIIETYIONINI alrOpuT™M padOThI 110 HAMTMCAHUIO UCCIIEI0OBATEIbCKUX U
TBOPUYECKUX padOT € UCIIOJIb30BAHUEM KOMITBIOTEDA.

e IlepBbIii sTan 3akiroyaercs B Habope maTepuajia Ha Komibrotepe. s
ATOr0 HEOOXOJIMMO, YTOOBI Ha KOMIIbIOTEp ObLIM YCTAaHOBJIEH TEKCTOBBIN U
rpaduyeckuil pegakTopsl Al HaOOpa TEKCTa W BBINOJHEHUS Pa3IAYHBIX
pUCYHKOB, TpadukoB win cxeM. Eciu Marepuan HEOJHOPOAHBIN, T.€.
COJEPXKUT TpadUKH, CXEMBI, YEPTEKH, TEKCT, TO AJS ITUX IeNed yduIe
BbIOpaTh WHTETPUPOBAHHBIM TAKET, KOTOPBHIM TMO3BOJIIET COBMEUIATh
paziuHoro opmara daitnel (Hanpumep Word, PageMaker u np.). Llutatsl
U3 KHUT U KYpPHAJIOB MO>XHO MEPECHUMATh Ha CKaHepe — YA00HO U OBICTPO.
3nmech Kak pa3 M TOHAMOOWThCs 0a3a JIaHHBIX, KOTOpas 3HAYMTEIHLHO
YOPOCTUT pabOTy ¢ BIOPAHHOW JTUTEPATYPOH.

e Bropoii 3Tan - KOppeKTUpPOBKa OIMOO0K, HeAoueToB. [IpakTrka moKa3bIBaeT,
YTO YTEHHUE C JIucTa 0oJiee MPUBBIYHO U KOPPEKTUPOBATH y/I00HEE (halJIbl,
uMes pacneyaTaHHblid 00pasell nepes; co0oil.

e Tpernii 3Tan - medarb HayucTO. OTKOPPEKTUPOBAHHBIA U MCIPABICHHBIN
TEKCT HEOOXOAUMO HE 3a0bITh MpoBEpUTh Ha opdorpaduro (1Mo
BO3MOXHOCTH U CTUJIUCTHUKY) MEpe] TEM Kak pacrieyaTaTh. UepTexu nydiie
BBIBOJIUTH Ha Oymary Ha rpadonocTpouTene.

e UYerBepThlii 3Tanm - pELEH3Us CHEUUANIKMCTOB, padOTalOUIMX B JIAHHOU
obnacTu.

o [larblif oTam - 3ammKTa KypCcOBBIX WM TUIJIOMHBIX paboT Ha Kadeape uin B
nabopaTopuu. KenarenbHo UCIIOJIb30BaTh Ipe3eHTAllMOHHBIC
KOMITIbIOTEpHbIE Mporpammel (Hampumep, Power point) mpu oTBere — 3TO
YBEJIMYUT HATJSAHOCTh JOKJIAaga W HCIOJIb30BaTh IPE3CHTAIMOHHBIC

cpenctBa tuna Proxima — mpoeKTop, MO3BOJSIONIMNA BBIBOJIWUTH HA IKpaH



COACPIKUMOC JTHUCILICA. MOXHO TakXXe MCHOJIb30BaTh TCJICBU30P BMECTO

MOHHUTOPA IIPHU HAJIMIHUHU CIICIIHAJIBHOT'O O1oka COIIPAKCHUA.

[Toutn Ha Bcex »Tamax CTYJIEHT paboTaeT CaMOCTOSTENbHO. 3a BpeMs
BBITIOJIHEHUS UCCIIEOBAHUS Y HETO PAa3BUBAIOTCS:
1. HaBpiku u wmeToabl pabOTBl C JIMTEPATYpoOil: ee aHaiu3, OTOop
HE0OX0IMMOT0 MaTepuaa.
2. HaBplku W  MeTOAbl pabOThl C  TEPCOHATBHBIM  KOMIIBIOTEPOM:
npodeCCUOHANIbHBIA HA0Op TEKCTa, BBIMOJHEHHE PUCYHKOB M YEPTEXKEH,
CXEM H JIp.

3. HccnenoBaTenbCKUe HaABBIKU U JIP.

IHouck B UnTEpHETE.

1. Houck ungopmanuu B UHTEpHETE JTyUllle BCEr0 HAYMHATH C PabOTHI B
HNuTepHer-karaJjiore.
OpauH n3 Hanbosee MOJHBIX U XOPOIIO CUCTEMATU3UPOBAHHBIX KaTaJOrOB B

pyccKos3bIYHOM cektope MHTepHeTa HaxoauTcs Ha cailte www.aport.ru. Ectb

MHOTO JIPYTHUX HNHTEepHeT-KaTaloroB: www.yandex.ru, www.list.ru,

www.rambler.ru (pycckosi3piunbie), www.altavista.com (aHTJIOS3bIYHBIN) U .

Bribop kaTanora 3aBUCUT OT BKYCOB I0JIb30BaTejs, CTENEHU MPOPaOOTAHHOCTU
€ro TEMaTU4YECKON CTPYKTYPbI, CKOPOCTH JOCTYIA K PECypcam Karajora H T.JI.

2. YroObl momacTtb Ha 3Ty CTpaHW4Ky, Bam Hajgo Bmnucatb URL(ampec)
JTAHHOTO CcaiTa B aJ[peCHYyI0 CTpoKy Bamiero MurepHeT-o603peBaTens (Opaysepa),
KOTOpasi HAXOJAUTCS B BEPXHEW YaCTHU OKHa.

3. Ilepen Bamu OTKpOETCS TIJaBHasg CTPAaHULA ITOUCKOBOW CHCTEMBI,
Harpumep «AMopT».

4. Haxomum Ha OJTOM CTpaHHLE CChUIKY Ha noakaramor «Hayka u

oOpa3oBaHHE» U KIIMKAEM Ha HEl MbIIIbI0. Ternepp Mbl ONasaeM Ha CIETYIOUIYIO



CTpaHUIly KaTajiora, TJe MOJb30BaTENI0 MPEAJIAaraeTcs BHIOpAaTh MHTEPECYIOINIYIO
€ro pyopuKy.

5. MmeM Ha 2TOW cCTpaHUIE CChUIKY Ha pyoOpuxu. Kinukaem Ha Hee.
3arpyxaetcs cieAyromas CTpaHula, Ha KOTOPOW OyIyT CCBhUIKM Ha MOAPYOpPHUKH.
[Tox crnickoMm pyOpUK MOSABSITCS CCHUIKM Ha KOHKpeTHble MHTepHeT-pecypchl. Bl
BbIOMpaeTe HHTEPECYIOIIHA Bac pecypc (MpU 3TOM MOXKHO MOJIB30BATHCS KPATKOU
aHHOTAIMEH, PEUTUHIOM MOMYJSPHOCTH caiiTa, MHpOpMAIMEl O BPEMEHU €ro
nocJieqHEro OOHOBJIEHUSI) M KJIMKaeTe Ha ero ccbuike. OTKpOETCS HOBOE OKHO
Opay3epa, B KOTOpoe OyeT 3arpy>KeH BbIOpaHHbBI BaMU CaWT.

[TomuMo TemaTH4eckoro mnomcka B Jo00oM VHTepHeT-karamore ecrtb
KOHTeKCTHbIH mouck. [lonpobyem no MHTepHeT-kaTanory HalTH CChIJIKH Ha
razety «['eorpadus».

1. HaOupaem B okHe Opay3epa ajapec JII0O0ro U3 PyCCKOSI3bIYHBIX KaTalOTOB.

2. B mosiBuBIIEMCSI IOMCKOBOM OKHE HaOMpaeM LIETUKOM CIOBOCOYETAHHUE,
HanpuMmep «razera ['eorpadus», ecium cucrema MoxeT pabdoTarb CO
CIIOBOCOYETAHMSIMHU, WM CIOBO «Tra3era», a IOTOM BO BTOPOM IIOHUCKE

«reorpadus», eciau Takoh (QyHKIIMN B CUCTEME HE MPeyCMOTpeHOo (Www.aport.ru).

He 3a0yapTe TOMBKO MpU BTOPOM MOUCKE HAIIPOTUB MOMCKOBOI'O OKHA MOCTAaBUTH
rajnouky «/ckatb B HAAEHHOMY.

3. Uepe3 HECKOJBKO CEKYH]JI Ha DJKpaHE Ballero KOMIBIOTEpa TOSBSTCS
NEPBBIC JCCATh WU IBAIIATh CCBUIOK Ha VHTEpHET-CTpaHWIBI, T/I€ MOMCKOBAs
CHCTEMa Hallla YKa3aHHbIE BaMH ciioBa. [Ipn HEOOXOIUMOCTH TIOCIIE MPOCMOTpa
NepBOM MOPLMHU CChUIOK Ha MHTEpHET-pecypchl MOKHO MEPEUTH K CIEIYIOLIUM.
CchUIKM Ha HUX BBl HAlJIETE BHU3Y DKpaHa.

4. Jlns coxpaHeHUs HHTepecylomux Bac WHTepHET-CTpaHHUIl TOCTATOYHO
KJIMKHYTh MBIIIKOM Ha MeHI0 «(dailm» (OHO HaxXOoJUTCS B CaMOM BEpXHEH udactu
Opay3epa) 1 BBIOpPATh MYHKT «COXPAHUTh KaK).

5. TlosBUTCS MUAIOroBOE OKHO, TJI€ BaM HYXHO OyJeT yKa3aTh MarkKy s

COXpaHEHUs JaHHOM CTpaHMUIIbl, BIIUCATh UMs, O]l KOTOPbIM OHa OyJeT cOXpaHEeHa



(MO0 yMOJYAHUIO CTpPAHHUIIA COXPAHSETCS IMOJ TEM € MMEHEM, YTO OHA UMEET B
HNHuTtepHerte).

6. Eciu Bce yka3zaHo MpaBWIbHO, CMeNo HaxumanTe Ha «OK», B mpoTUBHOM
ciydae BeiOupaiTe «OTMEHY».

YacTo ObIBaeT Tak, 4TO BCIO CTPAHMILY COXPAHATH HEOOS3aTENIbHO, TaK Kak
WHTEPEC BBI3BIBAIOT JIMIIb OTACIBHBIE €€ AJIEMEHThI. TE€KCTOBAas 4acTh CTPAHHUIIBI
0e3 rpadukyd U CpeACTB MyJIbTHMeAHa coxpaHsercs kak (aitn s3pika HTML.
Yacto MMeeT CMBICI COXPaHATh TOJIBKO TEKCT, TaK Kak JIoOble rpaduyeckue
O00OBEKTHI 3aHUMAIOT MHOTO MECTa Ha JJUCKETAX U KECTKUX JUCKaX KOMIIbIOTEpA.

Ecim BaM HEOOXOOUMO COXpaHUTh TOJBKO TrpadUyecKue dSIEMEHTHI
CTpaHullbl (PUCYHKH, QoTorpaguu U T.A.), JOOCTATOYHO KIMUKHYTH Ha
MHTEPECYIOLIEN BAC KAPTHUHKE MpPaBOW KiaBUIIEHd MbIH. [losBUTCA nuanorosoe
OKHO, B KOTOPOM CJeAyeT BhIOpaTh MyHKT «COXpaHUTh PUCYHOK KaK».

Cienyer mOMHHTB, YTO BBl HE CMOXETE PEIAKTHUPOBATh COCTABJICHHBIE B
dopmare HTML MHWurepuer-ctpanunpl. B ciydae ecnmm BaM MO KaKUM-TO
NpUYMHAM HYKHO BHECTM B HHUX NPAaBKY, JOMOJHUTh CBOMMH MaTepUallaMH,
BKJIFOYUTBH B TOTOBBIN TEKCTOBBIN JOKYMEHT, TO HYKHO:

1. BoienuTh MBIIIBIO B OKHE Opay3epa HEOOXOIUMBIN (hparMeHT TeKcTa

(BeCh TEKCT BBIACISIETCSl MOCIE HaXKaTUS HA KOMAaHJbl MEHIO «IPABKa» U

«BBIJICTTUTD BCE»);

2. KonupoBath ero (kKoMaHJa «KOMHUpPOBaTh» Ha BkjIanke «lIpaBka» /

«edity);

3. BcraBuTh B HYXKHBIN TEKCTOBBIN (haitn B mporpamme Word (komanaa

«BctaButh» / «Pastey).

Bbl Takke MOKETE pacne4aTaTb Hy)KHbIE BAM CTPAHULIBL:
1. OnHoBpeMeHHO HaxkmuTe KiaBuld ctrl u P unm BeiOepuTe KOMaHIy
«ITeuatey / «Printy Ha BKiIaake «Daimy.
2. Ecnu BaM HE HY’KHO pacIieyaTblBaTh BCIO CTPAHUILY, TO BBl MOXKETE

pacrieuatatb ee (parmMeHt. [ 3TOro BBl BBIAEISACTE HHTEPECYOUIUN



YY4aCTOK CTpPaHULBl MBIIIBIO, @ B JUAJOrOBOM OKHE I€4aTH, yKa3bIBas
JMana3oH NevyaTH, BbIOepuTe MyHKT «BblaeneHublit hparmMeHT.

3. Ecnu Bbl XOTUTE BEPHYTHCA Ha MPEABIAYIIYIO CTPaHUILY, JOCTATOYHO
KJIIMKHYTh MBIIIKOW KHOMKY «Hazam, KoTopas HAXOAUTCS B JIEBOM BEPXHEM
yIiy OKHa Bamero Opayszepa. OOpaTHBIM IIar MOXHO cleliaTh, HaXaB Ha

cTpesiky «Bnepeny.

Jist Toro 4toOBI B CHEAYIOMIMKA pa3 TOYHO TOMACTh Ha HYKHYIO BaM
cTpanunly MHTepHeTa, cOBCeM HE 00s3aTeNbHO MEPENUCHIBATH €€ aApec, 4acTo
TPOMO3JIKHI M CIIOKHBINA. J|0CTaTOUHO BCETO JIUITh JOOABUTH CCHUIKY HAa CTPAHUILY
B nanke «l30paHHOe» (OHA pacrojiokeHa BBEpPXY JKpaHa, Ha paboueil maHenu
Opaysepa). Eciu Bbl XOTHTE 3allOMHUTH MHOTO CTPAaHHI] U K TOMY XK€
CUCTEeMAaTH3UpPOBaTh HX, TO  HAMpaBJIAWTECh HAa  CICIUAIBHBIA  CalT

www.zakladki.ru, rme BBl CMOXETE€ COXpaHUTb THMIEPCCBUIKY Ha JII0OYIO

HUnTtepHer-ctpanuity. B sTom ciiydae BBl cMOXeTe paboTaTh HE TOJIBKO CO
CCBUIKaMH, MOJJOOpaHHBIMU BaMU, HO U JAPYTUMU MOJIH30BATEISIMU (TIPU YCIIOBUU,

YTO JIOCTYI K HUM HE 3aKPBIT HapoJIeM).

Hcnonb3oBaHue 3J1eKTPOHHON MOYTHI

NHTEepHET npenocTaBsIeET enle OAHY YHUKAJIbHYIO BO3MOKHOCTh — BCTYIIUTh
B IMEPENHUCKYy C JPYTMMHU IOJb30BAaTENIIMH TJIOOQJIBHONW KOMIBIOTEPHON CeTu
MOCPEJICTBOM IJIEKTPOHHOM MouThI (e-mail).

B HacroAmmii MOMEHT CyIIECTBYeT MHOIO CEpBEpOB (Takue, Kak

www.mail.ru, www.hotmail.ru u np.), KOTOphle HAIOT BO3MOXKHOCTH 3aBECTHU

OeCIUIaTHBIN 3JIEKTPOHHBIN MOYTOBBIN SITUK.
YT10o0bI M0J1b30BATHCS MOYTOBBLIM AANIMKOM BaM HaJo:
1. 3apeructpupoBaTbhCs Ha 3TUX callTax.
2. BHUMATENbHO W3YYHWTE BCE€ YCIOBHS TOJIB30BAHUS CBOUM DJIEKTPOHHBIM

SAIMAKOM. HOMHI/ITC, YTO MHOTHE OecCIIaTHBIC IIOYTOBBIC AIIIHMKH



[IPEKPALIalOT CBOE CYIICCTBOBAHUE, €CJIM KIMEHT K HUM JOJIIO€ BpeMs HE
oOpaiaercs.

He 3a0bIBaiiTe Takke M TO, YTO CaM DJIEKTPOHHBIN SIIMK HAXOAMUTCS y Bac
J0Ma JMIIb BHUpPTyaldbHO. Ha camMoM J1ene OH pasMelleH Ha cepBepe
oOciyXHUBarOLIell  Bac  KOMIAHMM, KOTOpask  HIPEIOCTaBIsET  BaMm
OINpEJEICHHBIA YYaCTOK cepBepa (Kak IMPaBHIIO, OKOJIO 5 MO).

Y1oObl HE BO3HHMKAJIO MPOOJIEM C MPUEMOM U MEPECHUIKON COOOIEHUH, He
3a0bIBaliTe PEryJsipHO UYHUCTUTh CBOW AJIEKTPOHHBIA TOYTOBBIA SIIUK,
YHUUTOXAasi CTapble COOOLIEHUs WIM NEPECOXPaHss MX Ha KECTKOM JIHCKE
BallIEr0 KOMIIbIOTEPA.

UtoObl MOJIB30BAaTHCA JIJAEKTPOHHON MOYTOH, BaM HEOOXOAMMO YMETh

IMpOoACIIbIBATE CIICAYIOIIUC OIICPpALlN:

l.

Boe3oBuTe mporpaMmy Mo OTIpaBKE MOYTOBBIX COOOIICHHM (Hampumep
«Outlook expressy).

Ecnu BBl XOTHTE OTHPaBUTH OJJIEKTPOHHOE COOOIIEHHE, HEOOXOIUMO
KJIUKHYTh MBIIIKOM Ha kHomke «Co3paTh cooOumienue» unu «HamucaTth
IACHMOY.

[TossBUTCS OKHO BallIeTo MUCHhMa.

B crpoke «Komy» ykasbIBaeTcs aapec 3JIEKTPOHHOM IOYTHI MOJIydaTels.
AJipec 00s13aTeIIBHO JTOJDKEH BKIIFOYATh CUMBOJI (@).

Habepute ¢ knaBHaTypbl KOMIIbIOTEpA SJIEKTPOHHBIA aJpec MoJydaTesis

Balllero cOOOIIeHUsI, Hanpumep geo(@ lseptember.ru — agpec JIEKTPOHHOTO

MOYTOBOTO silfuKa razetsl «I'eorpadus.

B crpoke «Komus» yka3pIBalOTCA aapeca JJIEKTPOHHOM TOYTHI TeEX
aZpecaTtoB, KOMY BBl XOTHTE IOCJIATh KOMHUIO JAHHOTO COOOmeHus (moje
HE0013aTeNIHbHO K 3aMOJHCHHUIO).

B crpoke «Tema» yka3piBaeTcsi TO CIOBOCOYETAHUE, KOTOPOE YBUAUT
MOJIy4YaTelb BAIIero COOOIICHUS €I1Ie 10 03HAKOMIICHHUSI C €r0 COJIEPKaHUEM.
YacTto B 3TOH CTpOKE B KpaTkoM BHAEC (HOPMYJIHPYIOT OCHOBHYIO HJICHO

nocianus (Hanpumep, «IIpuset!» unn «Matepuan k JoKIagy» U Ap.).



8. Ilocme TOro Kak 3anoJiHEHa 1anka MMCbMa, MOXKETE NIEPEXOAUTh B OCHOBHOE
OKHO, TJIe HEMOCPEACTBEHHO MUIIIETE TEKCT BAIIero COOOIIECHHUS.

[Io 5JIEKTPOHHOW TIOYTE BBl MOXKETE Mepecjarh J000H ¢aila ¢ Bamero
KOMIIbIOTEpa J1000My aapecary.

1. IIpu co3manuu nmuchbMa BaMm CHEAYeT KIMKHYTh MO BUPTYyaJbHOW KHOIIKE
«BnoxuTh» B BEpXHEN 4aCTH IKpaHAa.

2. TlosBUTCS MUAIOroBOE OKHO, KOTOPOE MO3BOJMT BHIOPATh HYXKHBIN (haili
(wnu Qaitnbl) AyId NepecbUIKM. Bbl TOJDKHBI 3HATh, YTO MPUKPEIUISATH K
BaIlieMy 3JICKTPOHHOMY COOOIIEHUIO MOKHO HE TOJIBKO TEKCTOBBIC (haiiiibl,
HO W rpapuyeckue, yCTaHOBOYHBIE U BOOOIIIE JIIOObIC.

3. Korna nuchMo TOTOBO, €Ilie pa3 MpoBephTe, BEPHO JM YKa3aH ajpec, Mocie
4yero HaxkumaeTe kinaBuiry «OTrnpaBuThy». Bare coobmienne oTnpasieHo.

4. Ecnu BBl MO OMIMOKE yKa3aJd HECYIIECTBYIOIIUNA aIpec WU AJIEKTPOHHBIN
AWK BAaIEro ajpecara 1Mo KakKuM-HUOYAb TPUYMHAM HE padoTaeT, TO Ballie
COO0IIeHNE Yepe3 HECKOJIbKO MUHYT BEPHETCS OOpAaTHO C YBEIOMJICHHEM O
CYIIECTBYIOIIUX MPpoOIeMax MePeChUIKH.

JJ1s1 mpoYTeHus TOM MOYThI, KOTOPasi IPUXOAUT K BaM, HEOOXOIMMO:

1. OtkpbiTh manky «Bxonsiiue» Baimield Mo4YTOBOM mporpammbl. Kinukaute
MBIIIKOMN Ha CChUIKE «Bxomdmmey.

2. Tlepen BaMu MOSIBUTCS OKHO C OOpaTHBIMH aJpecamu, TEMaMU U CPOKAMH
npuxoda BCEX HEYJAJICHHBIX IIMCEM, KOTOpbIE TIPHWILIM Ha  Ball
3JIEKTPOHHBIN aJpec.

3. Uro0Osl npoyecTb MUCbMO, JOCTATOYHO KIMKHYThH Ha €ro 3aroiyioBke. Ilepen
BaMH OTKPOETCSI OKHO C COJICpKaHUEM JaHHOTO MHUChMa.

4. Bbl MOXXET€ OTBETHTHh Ha 3TO MUCHMO, KIMKHYB IO CCBUIKE «OTBETUTH». B
ATOM CJydae KOMIIBIOTEp aBTOMATHUYECKH 3aIOJIHUT CTPOKY C aJIpecoM,
BIIMCAaB TyJa aapec, ¢ KOTOPOro BaM MPHIILJIO 3TO MUCHMO. Bech TEKCT
UCXOJHOTO MUChMa OTOOPA3UTCS B OCHOBHOM OKHE W CTaHET JIOCTYTICH IS

PEAAKTUPOBAHNA 1 JOITOJTHCHHA.



5. UtoOBI COXpaHUTh HA CBOEM KOMIIBIOTEPE MPUIIEANINNA K BaM BIIOKCHHBIN
daiin (muchbMa ¢ BJIOKECHHBIMH (hailylaMl TTOMEYEHBI CHUMBOJIOM CKPEIKH),
HAJ0 OTKPBITH ATO nuchmMo. Ecium BiroxkeH rpaduueckuid ¢aiin, oH OyaeT
OTKPBIT B OCHOBHOM OKHE coo01enus. B Tom ciydae, eciau npukperieHHbIN
daitn uMeeT KakoW-MMOO ApPyroil Qopmar, TO, Ha)XKaB Ha CKPEIKY, BBI
MOXKET€ O3HAKOMHTHCS C MMEHAMH W (DOpMATOM MPHUIIOKEHHBIX (Daiyios.
O1u (aitsibl MOKHO OTKPBIThH, KIIMKHYB Ha HUX MBIIIBIO, @ MO’KHO COXPaHUTh,
HE OTKpBIBas, BbIOpAB NMYHKT «COXPAHUTH BJIOKCHHS» W3 HUCXOIAIIETO

CIIMCKA MOJ] N300paKEHUEM CKPEIKH.

[Ipy HE0OXOIUMOCTH BbI MOXKETE MepecjaTh MpHUIlellee BaM MUCHMO
JIpYyroMy ajpecaTy IO BalleMy BBIOOpY, IJIsi ATOTO Haa0 KIWKHYTh TMpPaBOU
KJIABUILIEH MBIIIN O CChUIKE Ha 3TO cooOlleHrne B OkHe «Bxopsmue» u BbIOpaTh

N3 HUCXOAAIICTO CIIMCKAa KOMaHIy «HepecnaTL».

6. [loaroroBka K ’JK3aMeHaAM H 3a4eTaM

DK3aMEHAIMOHHAS CECCUSI — OUEHb TSKEIIBIA Mepruo1 padoThI IS CTYACHTOB
¥ OTBETCTBEHHBINM Tpya Ul TpernogaBarencii. [maBHas 3amada SK3aMEHOB —
MIPOBEpPKa KaYeCTBA YCBOCHHMSI COJEPIKAHUSI TUCIIUTIITAHBI.

Ha ocHoBe Takoil mpoBepKkH OIICHHBAETCS ydeOHass paboTa HE TOJBKO
CTYZICHTOB, HO W TpeToJaBaTelieii: Mo pe3ysibTaTaM dK3aMEHOB MOYKHO CYJIUTh U O
KayecTBe Bcero yuyeOHoro mporecca. [Ipu MmoArotroBke K 3K3aMeHy CTYJIEHTHI
MIOBTOPSIFOT MaTepHall KypcoB, KOTOpPbIE OHW CIyIIATH W W3y4Yalld B TEUYCHHE
ceMecTpa, 000O0IIAIOT TMOJTYYCHHBIC 3HAHMS, BBIJCISIOT TJIABHOE B IIPEAMETE,
BOCIIPOU3BOIAT OOIYI0 KapTHHY HJisi TOTO, YTOOBI SICHEE MOHSTH CBSI3b MEXKIY
OTJCJIbHBIMH 3JIEMEHTAMH JUCIUILTAHBIL.

Dk3amMeHaM, KakK IpaBHJIO, MPEIIIeCTBYeT caada 3adeToB. K sk3ameHam

AOITYCKAIOTCA TOJIBKO TC CTYACHTHI, KOTOPBIC CAAJIN 3a4YCThI.



IIpy moAroToBKE K 3K3aME€HaM OCHOBHOE HAINPABIECHUE AT MPOrpaMMBI
Kypca U KOHCIIEKT, KOTOpbIE€ YKa3bIBaIOT, YTO B Kypce Hanbosee BaxHO. OCHOBHOM
MaTepuan JOJKEH MpopadaThiBaThCs MO YYEOHUKY, IOCKOJIbKY KOHCIEKTa
HEJ0CTAaTOYHO JUISl U3YUYECHUS TUCUUIUIMHBI. Y4YeOHUK JT0JKEH OBITh MpopaboTaH B
TEYEHUE CEMECTpa, a Iepel] 3K3aMEHOM Ba)XKHO COCPENOTOYUTH BHHMAHHME HA
OCHOBHBIX, HauOoyiee CJIOXKHBIX pazfenax. IloAroToBky mo kaxaoMmy pasaerry
CJIElyeT 3aKaHYMBAaTh BOCCTAHOBIICHHEM B MaMSTH €r0 KpPaTKOro COJIEpP)KaHHS B
JIOTUYECKOM MOCIE0BATENbHOCTH.

Jlo sk3aMeHa OOBIYHO IPOBOJAUTCS KOHCYJbTALMS, HO OHA HE MOXKET
BO3MECTUTh OTCYTCTBHUSI CUCTEMATHUUECKON pabOThl B TEUEHHE CEMECTPA U IOMOYb
32 HECKOJbKO 4YacoB OCBOUTh MaTepual, TpeOyrommiics K -3k3ameHy. Ha
KOHCYJIbTAllUM CTYAEHT I0JY4YaeT JIMIIb OTBETHl HA TPYAHBIE WJIM OCTaBIIMECS
HEsICHBIMU Bompochl. [losib3a OT KOHCYJbTAMKM OYJET TOJBKO B TOM CIIy4ae, €Ciu
CTYJEHT 110 Hee mpopaboTaeT Becb mMaTepuas. Hamo yuutbes 3amaBaTh BOIIPOCHI,
BbIpa0aThIBaTh MPUBBIUKY IOJI30BATHCS CIIPABOYHUKAMU, SHLUKIONEANUSIMHU, a HE
ObITh Ha WXIAMBEHUHU Yy MpeEnojaBareseil, KOTOpbId HEe BCETAa MOXKET TYT XKe, «C
XOJIy» Ha3BaTh KaKol-11u00 (HakT, UMsi, COOBITHE.

Ha sk3aMeHe Hy’KHO IOKa3aTb HE TOJBKO 3HAHHE NPEIMETa, HO U YMECHHE
JIOTUYECKHU CBSI3HO OCTPOUTH YCTHBIN OTBET.

[TonyuuB Ouser, HalO BAYMAaTbCid B IOCTaBJIEHHBIE BOIPOCHI I TOTO,
4yTOOBI MPaBUJIIBLHO MOHATH UX. Hepeako cTyAeHT oTBeyaeT He Ha TOT BOIPOC,
KOTOPBIN MMOCTABJIEH, UM B MPOCTOM BOMNPOCE HILET CKPBHITOro cMmbiciaa. He moHsB
BOIpoca U He Oo0JyMaB IUIaH OTBETa, HE CJEAyeT HauMHaTh nucatb. KoHcmekT
CBOET0 OTBETA HAJ0 paccMaTpuUBaTh KakK IUIaH KPATKOrO COOOIIEHHUS HAa JaHHYIO
TEMY U COCTaBIISAITh OTBET HYKHO Kpatko. Ilpu »ToM HeoOxoaumo MoKaszathb
YMEHUE BBIPAYKATh MBICJIb YETKO U JOXOIYUBO.

OTBeuaTrh HY)XHO CIIOKOWHO, YETKO, MPOAYMaHHO, 0€3 TOPOIUIMBOCTH,
IPUIEPKUBAACH 3aIIMCU CBOETO OTBETA.

Ha sk3aMeHax CTyJEHT MOKa3bIBa€T HE TOJBKO CBOU 3HAHUSA, HO M YUHUTCS

BianeTb coboil. ITocme orBera Ha OWJIET MOTYT CII€NOBaThb BOIPOCHI, KOTOpBIE



MMEIOT LEIbI0 BBISICHUTH NMTOHUMAHHUE APYTHX Pa3feiaoB Kypca, HE BOLIEIAIINX B
owner. Kak mpaBmiio, Ha HUX MOXHO OTBETUTh KpPAaTKO, JOCTATOYHO IOKa3aTh
3HaHUE CYTHU BOIpoca. HacTo CTyJAEHThI PU OTBETE HA JOIOJIHUTEIBHBIE BOIIPOCHI
MIPOSIBJISIFOT TOCHEIHOCTh: HE TMOHSAB CMBICIA TOTO, YTO y HUX CIHPAlIMBAIOT,
HAa4YMHAIOT OTBEYATh U HEPEJAKO IOBOPAT HE 110 CYTH.

CTyneHT JOJKEH 3HaTh, YTO HAa JK3aMEHE OCYIIECTBISIETCS HE TOJIBKO
KOHTPOJIb U BBICTABIIAETCS OLEHKA, HO 3TO €IIE U JOIOJHUTEIbHAs BO3MOXKHOCTb,
chcTeMaTu3anuvs 3HaHuW. Eciii TOBOpUTH O CBEpX3ajaye 3K3aMeHaTopa, TO OHa
COCTOUT B YSCHEHHH HE TOJIBKO U HE CTOJILKO TOTO, YTO CTYJEHT BBIYYHJI, CKOJIBKO
TOr'0, YEMY OH HAay4WJICS U YTO OCTAHETCS y HEro I10CIIe dK3aMEHA, [IOCKOJIBKY 3TOT
OCTaTOK OYyJIeT XapaKTepu30BaTh 00pPa30BaTEIbHBIN YPOBEHb CTYJICHTA.

Crnenyer MOMHHUTH, YTO HEOOXOJIHWMBIM YCIOBHEM MPABHIBHOTO PEKHUMA
paboThI B MEpUOJ] HK3aMEHAIIMOHHOM CECCUU SIBIIIETCSI HOPMAJIbHBIN COH, TOITOMY
MOJTOTOBKA K JK3aMEHAM HE JODKHA OBITh B yIiepO CHY. YCTaHOBIICHO, YTO
CUJIBHOE SMOIMOHAIBHOE HAIPSKEHUE BO BpEMsl DK3aMEHOB HEOJIarompUsTHO
OTpa)kaeTcsi Ha HEPBHOM CHUCTEME MU MHOTHME CTYJAEHTHI M3-3a BOJHEHUUN HE CIIAT
HOuHU mepen sk3ameHaMu. OOBIYHO B CECCHUIO CTYIEHTY He 70 O0Je3HH, TaK Kak
BECh OpPraHu3M 03a004YeH OJIHUM - CIaTh dK3aMeHbl. Ho 3TO elle He 3HAYUT, YTO
MOCJICICTBUS HEMPABUIBHO OPTaHU30BAHHOTO TPYAA U YPE3MEPHOU 3aHSITOCTU HE
CKaxyTcsa 1OTOM. IloaTOMy Kaxkaplii CTyJE€HT IIOMHUTH O BaXHOCTH
palMOHANILHOTO pacropsijika pabo4yero JHA U O CBOEBPEMEHHOCTH CHSATHUS WIH

YMCHBIICHWA YMCTBCHHOI'O HAIIPSAKCHUA.
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