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IMPAKTUYECKOE 3AHATHE Nel

PACYETHI CTATUYECKOH U JIUHAMUYECKOM
YCTOUYNUBOCTHU DHEPTOCUCTEM

lleJlb pa50Mbl: 03HAKOMJEHUE C OCHOBHbIMU CNOCODAMU pacuemoes
cmamuyeckol U OUHAMUYECKOU ycmoﬁtmeocmu IHeEpsocCUCmeM.

Kparkue meToguueckue ykasaHus

Cratnueckas  ycroiumBocth (CY) mpexacraBiser  coOoi
CIIOCOOHOCTh CHCTEMBI BO3BpAILlAThCSI B HCXOJHOE COCTOSIHUE MpHU
Manbix BoO3MylleHMsAX. [IpumepHo 70% HapymeHuss yCTOMYMBOCTH
YHEPrOCUCTEM MIPOUCXOIUAT KakK HapyIICHUE CTaTUYECKON
YCTOMYMBOCTH.

O10 00BACHSETCS TE€M, YTO SKOHOMUYECKH I€JIecO00pa3HbIe
OyTH pa3BUTHA  (BBCJACHHWE TI'CHEPUPYIOIIEH  MOIIMHOCTH, POCT
HOMHMHAJIBHOTO HAMPSKEHUS, POCT MPOTSIKEHHOCTU JIEKTPONEPEIaUH,
oObEeIMHEHWE CHCTEM Ha TapauleibHyl0 paldoTy) Hapsgy ¢
MOJIOKUTEIIbHBIMA CTOPOHAMH o0ecreunBaroT CHIDKCHUE
YCTOMYUBOCTH.

3agaun uccnegoBanuss CY pensitca Ha JIB€ OOJIBIIME TPYIIIIHI,
KOTOpPBIE  PA3JIMYAOTCA LENbK  HCCIEHOBAHUSA, MAaTEMATHYECKUM
OMMCAaHUEM U TMPUMEHSIEMbIMU MeToAaMu. llpu wHccaemoBaHUsIX
anepuoJUYECKON CTaTUYECKON YCTOMUYMBOCTH HEOOXOJAUMBIM YCIOBUEM
ABJISIETCS  TTOJIOKUTEIBHOCTh CBOOOJHOTO YJIEHA XapaKTEPUCTUYECKOTO
ypaBHeHus a, > 0 npu ay > 0.

Ecimm sto ycrmoBue Hapymaercs (a, < 0), To mo kpaitHeil mepe
OJVH JECUCTBUTEJIBHBIN KOPEHb NMEPEXOAUT U3 JIEBOU MOJYIUIOCKOCTH B
MPaByl0 U CTAHOBUTCS MOJIOKHUTEIbHBIM, 3TOT MEPEXOJ U MPUBOJUT K
HapylLIEHUIO YCTOWYMBOCTH, T.€. CHOJ3aHMIO. JIJIsI MPOBEPKH MOXKHO
HaWTH KOPHU XapaKTEPUCTUUECKOTO YPABHEHUSI.

OCHOBHOM NMPUYUHON HAPYLWIEHHN TUHAMUYECKOW YCTOWYHUBOCTH
(YY) sHeprocuctem SIBIAIOTCS KOPOTKHUE 3aMbIKaHUS, MPUBOSIIUE K
PE3KUM HW3MEHEHHSIM DJICKTPOMArHUTHBIX MOMEHTOB CHHXPOHHBIX
MaluH. Pe3kne n3MeHeHus: pexxruMa dHEPTOCUCTEMBI COMPOBOKIAKOTCS
BHE3AIITHBIMM H3MECHCHUSIMM AaKTHUBHOW MOIIHOCTH BJEKTPUUYECKHUX
MalldH M COOTBETCTBYIOUIMMHU HapylIeHUsIMU OallaHca MEXIy
MEXAHUYECKUMU U JIEKTPOMArHUTHBIMA MOMEHTaMHu MamiuH. [Toatomy



JIY ompenensercs: Kak CIOCOOHOCTh HHEPTOCUCTEMBI BOCCTAHABJIMBATH
UCXOJIHOE COCTOSIHME, WJIM OJM3KOE€ K HMCXOJHOMY, MOCIe ACHCTBUS
OOJIBIIINX BO3MYILCHUH.

Hna  wuccnenoBanus Y MOXKET MCIOJIb30BAaThCS  ITPABUIIO
IJIOAAe — Il COXPAaHEHUs YCTOMYMBOCTM TIE€HEpaTropa B
PHEProCUCTEME HEOOXOJWMO U  JOCTAaTOYHO, YTOOBI  IUIOIIA/Ib
BO3MOXKHOTO TOPMOXKCHHsSI Oblia OOJbIlle WJIM paBHA IUIONIAIH
YCKOPEHHUS.

Taxxke MOKHO HCCJIEN0BATH Yy IIyTEM  PELICHUSA
mudpepeHImaibHOrO0  ypaBHeHHs (WM CUCTEMBbl ypaBHEHui). B
pe3ynbTare pEeUICHUs HaXOAUTCS 3aBUCHUMOCTb W3MEHEHUS yIja
reHeparopa O oT BpemeHH, uin ¢pyuknus O = f(t). [To nanHOM dyHKIIMK
JEJIACTCS  BBIBOJA O COXpaHeHMM wWid HapyweHun Y 1npu
BO3HUKHOBEHHH  OOJBIIMX  BO3MYIIEHHMH B  paccMaTpUBaeMOM
DHEPrOCUCTEME.

IlopsiioK BBHINOJIHEHUS PA0OTHI

1. Jlnga 3amaHHOM  MIperojilaBaTelieM  CUCTEMBI  COCTaBUTh
XapaKTEPUCTUYECKOE YpaBHEHUE 1151 OLeHKH CVY.

2. Bemonuuth omenky CVY mo kosdduimeHTtaMm CcoCTaBICHHOTO
XapaKTEPUCTUYECKOTO YPABHEHUS.

3. BBIMOTHUTH pacyeT KOPHEW COCTaBJICHHOTO XapaKTepHUCTHUEC-
KOT'O YpaBHEHHS, CJIeJIaTh BBIBOJ 1O coxpaHeHuto CVY.

4, Jlns 3aJaHHOM TIpernojaBaTeeM CHUCTEMbl W BO3MYIIICHHS
IIPUMEHUTH IIPABUIIO IUIOIAJEN U caenaTh OUeHKy Y.

5. Jlns 3amaHHOM TmpernojaBaTelieM CHUCTEMbI M BO3MYIICHHS
cocTaBUTh auddepeHimaibHOe ypaBHEHUE Ipoliecca  (CUCTEMY
mudepeHImanbHbIX YpaBHEHMI), TMOJIYy4YUTh pEUIEHWEe U CIeaTh
oueHky JIV.

KOHTpOJII)HI)Ie BOIIPOCHI

1. Buasl HapylIeHUH YCTOMYMBOCTH B YHEPrOCUCTEMAX .

2. Heobxomumoe #  JOCTAaTOYHOE YCJIOBHE  COXPAHCHHS
YCTOMYUBOCTH.

3. Ilopsinok coCTaBIICHUSI XapaKTEPUCTUUECKOTO YPABHEHUS.

4. Kputepun yCTONYHUBOCTH.

5. O0GocHOBaHUE MpaBuUia IIOIIAACH.



IMPAKTUYECKOE 3AHATHUE Ne2

PACUYET NAPAMETPOB JEHCTBUS YCTPOMCTB
ABTOMATHUYECKOI'O PEI'YJIUPOBAHUSA YACTOTHBI
AKTUBHOM MOUIHOCTHU B DHEPITOCUCTEMAX

Ilenv paoomwl: pacuem napamempos Oeucmeus YCmpoucme
ABMOMAMUYECKO20 Pe2yIUPOBAHUS YACMOMbL U AKMUBHOU MOWHOCTU.

KpaTRne METOANYCCKUEC YKAZAHUA

YacToTa SBIsSETCS OJHOM M3 BAXKHEHIIUX  XapaKTEPUCTUK
ANEKTpUUECKON »Hepruu. llpm m3MeHeHHM 4YacToThl y OOJBIIMHCTBA
NOTPEOUTENEN, CONEPIKAIINX CUHXPOHHBIE U ACHHXPOHHBIE JBUTATEIH,
MEHSETCS MOILIHOCTh M  COOTBETCTBEHHO  MPOU3BOAUTEIBHOCTD.
CylecTBEHHOE BJIMSIHUE OKa3bIBAE€T OTKJIOHEHUE YacTOThl Ha PadoTy
CaMOM PHEPrOCUCTEMBI.

OTKJIOHEHHUE YaCTOTHI ABJISIETCS CIIEICTBUEM HapylleHus OanaHca
MOIIHOCTEW TYpOMHBI M TeHeparopa (Harpy3ku). B ycraHoBuBiiemcs
pPEKUME TPU HEU3MEHHOM OTKPBITUH PETYIUPYIOLIETO OpraHa U 4acToTe
BpaIllCHUS  MOIITHOCTh  TypOWHBI ~ pPaBHSAETCS  DJIEKTPOMArHUTHOM
MOIITHOCTHU reHeparopa (BKJIoYasi MOTEPH).

Tak kak Harpy3ka CHUCTEMbI BCE€ BpEMs MEHSETCS, TO JUIs
NOJJIEPKAHUA TMOCTOSHCTBA YacCTOThl BPAICHUS arperartoB CHUCTEMBI
HEO00XOIMMO MEHSTh MOIIHOCTH, Pa3BUBAEMbIE TYpPOMHAMU TaK, YTOOBI
BCE BpeMs COXpaHsJICSd OajaHC MOIIHOCTEW, BbhIpabaThIBAEMOU W
noTpebnsiemoid. Takoe HEMpephIBHOE COXpaHEHHE OallaHca MOIIHOCTEM
B DHEPrOCUCTEME JOJKHO BBINOJHATHCS aBTOMATUYECKHU.

YroObl mOAIEpkKUBATH YACTOTY IMOCTOSHHOM, HEO0OXOIUMO
COXpaHATh 0aJaHC MOUTHOCTEHN — MOTPEOISIEMOI U TEHEPUPYEMOH.

[Ipu perynupoBaHuM 4aCTOThl HECKOJBKUMHU arperaTaMu, IOMUMO
OCHOBHOM 3aJauMl MOJJEPKUBAHMUSI YAaCTOThl Ha 3aJaHHOM YpPOBHE,
BO3HHMKAET 3ajjaya paclpeiesieHus] Harpy3kKu MEXAYy peryIupyIOIUMU
arperataMu. CyniecTByeT HECKOJIBKO METOJOB PEryJIMPOBAHMS YaCTOTHI
B SHEProCHUCTEMAaX.

CyurHocTh METOJia BEIYIIEro arperara 3aKjilo4yaeTcs B TOM, UTO
OJIUH U3 arperaToB CUCTEMbl HACTPAWBAETCA IO AaCTATUYECKOM, a BCE
OCTaJIbHbIE — MO CTAaTUYECKOW XapaKTepUCTHKE. ATrperar, HaCTPOCHHBIM
Ha aCTaTUYECKYI0 XapaKTEPUCTUKY, HA3bIBAIOT BEIYIIUM.



YyuteiBas (QopMy 3amucHM  acTaTMUYECKOM M CTaTHUYeCKOM
XapaKTEPUCTHUK, 3aKOH PETYJIMPOBAHUA 10 METOAY BEAYIIETO arperara
MOYEM 3aIACaTh B CICIYIOLIEM BUE:

- JUIS BEAYIIEro arperara.

Af = 0; (1)
- JIJIs1 OCTAJIBHBIX T'€HECPATOPOB CUCTCMBI.

Af +s,AP, = 0;

.......................... (2)

Af +s,AP, = 0;

rne Af - oTkioHeHWe 4acTOTHI;

S - kK03 duIMEeHT cTaTU3Ma;

AP - oTKJIOHEHHE aKTUBHOU MOIIIHOCTH.

OCHOBHBIM  HENOCTATKOM  METOJa BEAYILIETO TeHeparopa
ABJIAETCS TO, YTO MOIIHOCTH OJHOIO TE€Heparopa, Kak NpaBuilo,
HEJIOCTATOYHO [UISI TOKPBITUS HEIUIAHOBBIX HATrPY30K CHUCTEMBbI. [iis
YBEJIMUYEHUsI  PEryJUpPOBOYHOIO  JOMAla3oHa MO  MOIIHOCTH K
PETYJIUPOBAHUIO YACTOThl B CUCTEME MPHUBJIEKAKOT HE OJWH BEAYLIHUI
reHepaTop, a UEeIyl CTaHIUIo, OOBIYHO THAPOCTAaHIMIO. Takyro
CTAaHIIMIO Ha3bIBAIOT BEAyIIEH. ArperaTel Ha BCEX CTAHUHAX, KPOME
BEAYLIEH, HACTPAUBAIOT HA CTATUYECKUE XaPAKTEPUCTUKH.

Arperarsl BEIylIEW CTaHIMA HACTPAWBAIOT Ha aCTaTUYECKHE
XapaKTEPUCTUKHU, MPU ITOM XapAKTEPUCTUKA BCEU CUCTEMBI MOJIYyYAETCS
TaKX€ acTaTU4YeCcKou. YuuThiBas (opMy 3alKuCu acTaTUYECKOU U
CTaTUYECKOM XAPAKTEPUCTUK, 3AaKOH PETYJIUPOBAHUS IO METOMY
BEAYLIEH CTAaHUMU MOKEM 3aIUCaTh B CIEAYIOLIEM BUIE:

Af + k(Py-P,) =0, (3)

rme K - Ko3ppuImMeHT perympoBaHus;
Py - PakTnyeckas MOIIHOCTS;
P. - 3amaHHas MOIITHOCTb.

[To MmeToy MHUMOCTATHYECKUX XapAKTEPUCTUK K PETyTUPOBAHUIO
4acTOThl MOTYT OJHOBPEMEHHO MPUBIICKAThCS arperatrbl HECKOJIBKHX
CTaHI[UUA CUCTEMBI. JTO PEryJUPOBaHUE TPOUZBOUTCS MO CICAYIOMIEMY
3aKOHY:



Af + kl(P]_ - kﬂlZPn) = O,

.......................... )
Af + Ko(Py - KqZPy) = O:

rae  Af - oTkIOHEHHE YacTOTHI;

P, - akTH4eckas MOIIHOCTh N-ro reHepaTopa,;

YP, - cymMMapHasi Harpy3ka N peryiupyrolilux T'€HepaTOpOB;

k.1 ZP, - 3a7aHHas MOIIIHOCTh, KOTOPYIO JIOJDKEH IPUHATH Ha CeOsI
arperar B IPOIIECCE PEryJIUPOBaHMS.

IHopsiioK BHINOJIHEHUS PA0OTHI

1. JImst 3aanHOM mpernoaaBaTesieM CXEMbl OINPEACINTh OCHOBHBIC
MapamMeTpHl.

2. DBpimonHWUTh pacuer MapamMeTpoB  JCUCTBUS  YCTPOMCTB
pEryJIupOBaHUs YacTOThl W AKTUBHOM MOIIHOCTH JJI Pa3JIWYHbBIX
3aKOHOB PETYJIUPOBAHUS.

3. [ToBropuTh 1.1 ¥ M.2 AJIs1 IPYTUX 3aaHHBIX CXEM.

KoHTpoJbHbIE BONIPOCHI

1. HaznaueHue peryaupoBaHUs YACTOTHI U aKTUBHOM MOIIIHOCTH B
SHEPrOCUCTEMAX.

2. JlocTOMHCTBA W HEIOCTATKH PETYJIUPOBAHUS II0 METOAY
BEAYLIETO arperara.

3. JIoCcTOMHCTBA ® HEJOCTAaTKH PETyJIMPOBAHUS 110 METOIY
BEAYUIECU CTAHIHNHU.

4. JIoCTOMHCTBA U HEJAOCTATKU CTAaTUYECKOr0 PETYJIUPOBAHUS



INPAKTUYECKOE 3AHATHE Ne3

PACUYET NAPAMETPOB JEUCTBUS YCTPOMCTB
ABTOMATHUKHU OI'PAHUYEHUSA ITOBBIINEHUA YACTOTbDI

Ienv pabomul: onpedenenue napamempos Oeucmeus yYCmpoucmae
ABMOMAMUKU 02PAHUYEHUSL NOBLIULEHUSL YACHOMDbL.

Kpatkue meTtoguvyeckue yKazaHus

ABTOMAaTHKa OTPAaHWYEHHS MOBBIIICHUS YaCTOTHI MpPEIHA3HAYCHA
JUISL 3alIATHI MECTHBIX TETUJIOBBIX 3JIEKTPOCTAHIIMN MPU BOZHUKHOBEHUH
aBapUHUHOTO M30BITKa MOIIIHOCTH, COCPEOTOUYCHHOT'O Ha THAPOCTAHIINH.
Uucno 000pOTOB THAPOTYPOMH BBUIY MEIJIEHHOTO JIEUCTBHUS  HX
peryJISITOpOB  TPU  M30BITKAX  MOIIHOCTA  MOXKET 3HAYUTEIbHO
npeBbimate (110-112)%. Bmecre ¢ Tem Takoe dHCIO 000pOTOB
CUMTAETCS] MAaKCUMAJIbHO JOMYCTUMBIM JIJIsl TEIUIOBBIX TYpOUH: TIPU €ro
JTOCTHXKEHHNH, B cooTBeTcTBUU ¢ [ITD, nomkHbl cpabaThiBaTh aBTOMATHI
0€30IMaCHOCTH TEIJIOBBIX TYpOHMH M 3aKPhIBATH JIOCTYII apa B HUX.

JlanpHeliee  yBEJIMYEHUE  4YaCTOTbl  MOXET IIPUBECTH K
MOBPEXKICHUIO TEIJIOBBIX TypOMH, TaK Kak Te€HepaTophl NEeperayT B
JBUTATEIIbHBI pPEXUM H OyAyT YBEJIMYMBATH YAacTOTy BpalCHHS.
Takke HeOHIaronmpusiTHO MOKET BJIUATH MOBBIIIEHHE YacTOThl M Ha
paboTy arperatoB COOCTBEHHBIX HYX/l U MECTHOM Harpy3Ku CTAHIIUH.

JInst Toro 4ToObl OCTAHOBUTH MPOILIECC YBEJIUYEHUS YaCTOTHI
HEMOCPEACTBEHHO B MOMEHT OTKIKOYEHHS THUIAPOTEHEPATOPOB OT
aBTOMATHUKH, HEOOXOJAMMO YMEHBIIUTh TEHEPUPYIOUIYI0O MOIIHOCTh
DHEPrOCHUCTEMBI HA BEIIMUUHY:

AI:)o.r. = Pr.o.(l - kr AfI[) + PT.O.(l - kTAfZ[) - PH.O.(l + kH Af;[ )1 (1)

rie P.o,, P:io, Puo. - HCXOIHast MOIIHOCTh THIPOTE€HEPATOPOB,
TypOOTreHEPaTOPOB U HArPY3KH;

Af, - yBemM4eHHEe Y4acTOTHI YHEPTOCUCTEMBI K paCCMaTPUBAEMOMY
MOMEHTY;

K, Kr, Ky - KO3 DHIIMEHTBI, yUNTHIBAIONINE U3MEHEHHE MOITHOCTH
TUAPOTYPOHH, TEIUIOBBIX TYPOMH M HArpy3KH IIPH N3MECHEHUN YaCTOTHI.

ITockonbky TO4YHOE 3HaueHue AP,. B yCIOBHUSIX pealbHOMN
SHEPrOCUCTEMBI OIICHUTHh TPYAHO, JJIs1 OOJIeTYEeHUs] HACTPOUKH
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aBTOMAaTUKM U TIOBBIIIEHUS TOYHOCTH €€ paboThl LienecooOpa3Ho
BBITIOJIHATH €€ ABYXCTYIIEHUATOM.

OOBIYHO TIpHM pacyeTax BBIpAXKCHHUE ympoInaroT, npuHsaB k. = 0
(MOIIHOCTh THUIPOTEHEPATOPOB 3a BPEMsS TMOBBIIIEHUS YaCTOTHI O
YCTaBKM BTOPOH CTYIIEHW 3HAYUTEIBHO He MeHsercs), KAf, = 0
(TypOOreHepaTophl MOJHOCTBIO pasrpyxarorcs), K, = 2:

Al:)o.r.l - Pr.o. - PH.O.(l + 2Af}1 ) (2)

Btopast crtymeHp cpabaTteiBaeT TOJIBKO B Ciydae HETOYHOTO
onpeneneHust AP, . 1, T.€. CIIy>XKUT JIJIsI KOPPEKTUPOBKHU JCUCTBUS MIEPBOU
CTYIICHH.

Jlnd  pe3epBUpPOBaHUS ABTOMATHKM OTPAHWYCHUS TOBBIIICHUS
4acTOThl, YycTaHoBJeHHOW Ha [DC, mnpumMmeHsercs aeauTelbHas
aBTOMATHKA, pEarupyroilasi Ha MOBBIIICHUE YaCTOThI U JICUCTBYIOIIAS HA
OTKJIFOUCHUE JIMHUU CBSI3M MEXKIY TEIJIOBOM CTAHIMEW C BBIACICHHOU
Ha HEE HArpy3KOoM W THIPOCTAHIMAMH. YCTaBKa peEJe YacCTOThI
JENUTENbHON aBTOMAaTHKU BBIOUPAETCs HECKOIBbKO Ooubleil, uem fep, .

IHopsinok BbINOJHEHNSI PA0OTHI

1.Jluts1  3aJaHHOM MPENMOAAaBaTEIEM CXEMBbI OMPEICIIUTh HapaMeTpPhI
TE€HEPATOPOB U HATPY3KH.

2. OnpenenuTh napameTpbl JCUCTBUS MEPBOM CTYNIEHH aBTOMATUKH
OTPAHUYCHHUS MMOBBIIIEHNS YACTOTBHL.

3. Onpenenute mapaMmeTpbl JCUCTBHUS BTOPOM CTYIIEHW aBTOMATHUKU
OTPAHUYECHMUS MOBBIIIEHHUS YACTOTHI.

4. IToTOopuTs 1.1 - 1.3 1714 IPpyroro BapuaHTa CXEMBI.

KOHTpOJIbHI)Ie BOIIPOCHI

HpI/I‘-II/IHBI IIOBBIIICHUA 4aCTOThI B CUCTEMC.

HOCJ’IG}ICTBI/IH IIOBBIIIICHNUA YaCTOTHI B CUCTEMC.

CriocoOsbI OTPpaHUYCHUS MMOBBIIICHUSA YaCTOTHI B CUCTEMC.
HO‘IGM}’ HCITOJB3YHOTCA IBC CTYIICHU dABTOMATUKH OI'PAHUYCHUA
ITOBBIIICHUSA 4aCTOTHI.

bR



INPAKTUYECKOE 3AHATHE Ne4

PACUET IAPAMETPOB JJEUCTBUSI YCTPOUCTB
ABTOMATHUUYECKOUN YACTOTHOM PA3I'PY3KH

Ilenv pabomwl. uzyuenue onpeoeneHue napamempos Oeucmeus
YCmMpoUucme agmomamudeckon 4acmomuou pazepy3Ku.

Kparkue meToguueckue ykasaHusl.

HexkoTopbie aBapu MOTYT IMIPUBECTU K BOBHUKHOBEHUIO €(PULINTA
MOIIHOCTHU, KOTOPBIM HE JUKBUAUPYETCS MPHU IMOJTHOM HMCIOJIb30BaHUU
BpAILlalOIIErocsl pe3epBa MOIIHOCTU. Toraa dactora OyJeT CHHXKAThCA
Y JOCTUTHET ONPEAEICHHOTO 3HAYEHUS, TPU KOTOPOM B DHEPTOCHUCTEME
BHOBb YCTAHOBHUTCSI OaJIaHC MOIIHOCTEH. DTO 00YCIOBJIECHO HAIMYHUEM
perynupyromiero 3¢dexra Harpy3Kd MO 4acTOTe, 3aKIIOYAIOIIETOCs B
TOM, YTO C U3BMEHEHHUEM YaCTOThI MEHSETCA MOTpeOIsieMas MOITHOCTb.

3aBUCUMOCTh ~ MONIIHOCTM  HAarpy3kH  OT  4acTOoThl B
YCTAaHOBHUBIIEMCSI PEXHAME HA3BIBAETCA CTATUYECKOM YaCTOTHOU
XapaKTEepUCTUKON Harpy3ku. B oOmeMm ciaydae mnpu MOCTOSHHOM
HanpsKEHUU 3Ta 3aBUCUMOCTh UMEET BU:

Py = 0oPuo + 0oPyo(f ffo) + ... + anPuo(f /)" , (1)

rae P,y - MOIIHOCTE Harpy3ku npu yactote fo;
g ,.... Oy - JIOJU OOIIEeN Harpy3KH, UMEIOIINE COOTBETCTBYIOIIYIO
3aBUCUMOCTB OT YaCTOTHI.

B nuanazone wactor 45-50 I'm J€MCTBUTEIBbHYIO YaCTOTHYIO
XapaKTepUCTUKY  HArpy3Kd  MOXKHO  TNPUOJMIKEHHO  3aMEHUTH
JIMHEAPU3UPOBAHHON XapaKTEPUCTUKOM M CYUTATh PETYIUPYIOLINT
3¢ ekt nocTosiHHBIM. 1[I0 ONMBITHBIM JAaHHBIM BEIUYUHA 3TOTO Y PeKkTa
cocraBisger (1-3,5)% wu yBeIWYMBAeTCsA, €CIU CHIDKCHHE 4YaCTOTHI
COMPOBOXKAACTCA CHUKEHHEM HaIMpsOKEHUs. JTO O3HAYaeT, 4To MpHU
CHIWKEHUHM 4acToThl B 3Heprocucteme Ha 1% (0,5 ') motpebiisiemast
Harpy3kou MOITHOCTh yMeHbIaeTcs Ha 1-3,5 %.

ABAapUHHOE TIOHWKEHUE YaCTOThl OTPAHUYMBAETCS HE TOJBKO
TpeOOBaHUSIMH HOPMaJIbHOM PabOTHl MOTpPEOUTENCH, HO M YCIOBUSMH
paboTHI OCHOBHOTO U BCIIOMOTATEJIbHOTO 000Opya0OBaHUS
ANEKTPOCTAHIIMN. YMEHBIICHHE YaCTOThl BpAIIEHUS TE€HEPATOPOB H

10



JIBUTATENEH BIMSET Ha pPabOTy COOCTBEHHBIX HYXKJ TEIUIOBBIX
AIEKTPOCTAHIIMH, B NIEPBYIO OYEPE/Ib MUTATENBHBIX U LHUPKYJISIHAOHHBIX
HacocoB. Ilpum wuactore okono 4546 [ 1epBbIE CHHUXAIOT
MIPOM3BOJIUTEILHOCTh A0 HYJIsSI, a BTOphle — Ha 2540 %, 4tO0, B CBOIO
ouepeb, BIEYET 3a COOOM pe3KOoe YMEHBIIEHHWE BhIpadaThHIBAEMOMN
reHepaTopaMyd MOIIMHOCTH W JaJbHEWIIIEE CHWKEHME 4YacTOThl. B
pe3yNbTaTe BO3HUKAET «JIABUHA YACTOTHD).

[Iponecc yMEHBIIEHUSI YACTOThl BBI3BIBAET TAKKE YMEHBILICHUE
BBIPAOOTKH PEAKTUBHON MOIIHOCTH M, B TO K€ BpEMs, YBEJIUUYCHUE €€
NOTPEOJICHUsT HArPY3KOM, YTO MPUBOJUT K MOHMKEHUIO HANPSKEHHS B
YHEPrOCUCTEME.

[Ipu vactote 43—45 ' HanpsiKEHUE MOKET CHU3UTHCS JI0 TAKOTO
3HAYEHMUS, [IPU KOTOPOM BO3HUKAET «JIABUHA HATIPSKCHUS.

SIBIeHUS «J1aBUHBI YaCTOTHI U HAIPSKEHUS MPOTEKAIOT JTOBOJIBHO
ObICTPO (OT JHECATKOB CEKYHJI JI0 HECKOJBKUX CEKyHJ) U MOTYT
MPUBECTU HE TOJIBKO K MOJTHOMY COpOCYy Harpy3ku, HO U K OCTaHOBKE
BCEX WJIM YaCTHU DIIEKTPOCTAHUUM SHEPrOCHCTEMBI. B Takux ycCloBHSX
HauOoJiee HaJACKHBIM U, UTO OCOOCHHO Ba)KHO, OBICTPOACHCTBYIOLIUM
CPEACTBOM  SIBJISIETCSI  ABTOMATMYECKOE  OTKIKOYCHUE  HArpys3KHu,
Ha3bIBAEMOE aBTOMATUYECKOM 4acTOTHOU pa3rpy3koit (AYP).

[Io wnHasnauenumto ycrpoiictBa AYUYP mnoxppasgenstor Ha TpH
OCHOBHBIE KATETOPUU:

1 AYPI — 6sicTpoieiicTByIOMIas pa3rpy3Ka, MpeaHa3HaueHHas IS
MPEIOTBPALICHUSI 3HAYUTEIIBHOTO CHUKECHUSI 4acTOThl. BhIONHAECTCA B
BHUJIE HECKOJIBKAX OYEpENEH Pa3rpy3Ku, UMEIOIINX Pa3JINYHbIC YCTaBKU
10 YacCTOTE.

2 AYPII — pa3rpy3ka, npeaHa3HA4Y€HHAs Ui MOJIbEMa YacTOThI
nocie genictBus ycrpourctB AYPI, a Takxke nnd npeaoTBpamieHus
«3aBUCAHUS» YAaCTOThl HAa HEJIOMYCTUMOM YPOBHE M CHIDKEHHUS €€ IpHU
CPaBHUTEIBHO MEJUICHHOM aBapWMHOM  YyBEJIWYEHUM Jeduiura
MOIIHOCTHU. BBITIONHSETCS B BUAE HECKOJBKUX OYEPENEN Pasrpy3Ku C
oO1el yCTaBKOM MO 4acTOTE U pa3IMYHbIMU YCTaBKaMH 10 BPEMEHHU.

3 JlonmonHuTENbHAS pas3rpy3ka, JACUCTBYIOIIAsl MO BO3MOKHOCTH
CEJIEKTUBHO (TOJBKO TPHU BO3HUKHOBEHHHM MECTHBIX Je(UIIUTOB
MOIIIHOCTH) W MpEeJHAa3HAYCHHAs JUIi YCKOPEHHS pa3rpy3kd U
yBeJIWYEHUs1 e€e o0beMa mpu 0co0o0 3HauuTenbHbIX (45% wu Ooiee)
neduuTax MOIIHOCTH, HAIPUMED, IPU aBaApUITHOM OTJECJICHUM pailoHa
WJIY y3J1a Harpy3Ky OT IJIaBHOT'O UCTOYHHMKA [TUTAHUS.

IIpy cHwxeHuu dYacToThl Hmke 49 [’ Bpalaromuiics pe3eps
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MOIIHOCTH Ha TEIUIOBBIX 3JIEKTPOCTAHLMAX IPAKTHUYECKU ITOJHOCTHIO
Moommzyetcsi. [loaToMy BepXHUM TpeAesl YCTaBOK MO YacTOTe IS
ycrporictB AUPI ycranaBmuBaercs 48,5 I'n. Hwxuuit npeagen mo
yacTtote ycTpoiicTB AUPI nomxen O0bITh HEe HIDKE 46,5 T'I.

B ykazanHom auamnaszone yactot ouepeau AYPI pacnipenensirorcs
PaBHOMEPHO ¢ MUHUMAJIbHBIM HHTEpBaioM 1o yactore 0,1 ', koTopbii
IIPUHSAT, UCXOJIS U3 TOUHOCTH YCTPOUCTB.

Hnsa Bcex ouepenenn ycrpouctB AYPII npuHumaercs enunas
yCTaBKa IO YacTOTE, PaBHAs BEPXHEMY MPENEIy YCTaBOK YCTPOMCTB
AYPI nmm mHeckonmbko Oonpire — g0 0,5 I'm, HO He BhIme 48,8 I'm. Ilpn
HEOOXOJUMOCTH TOIbEMa 4YacTOThl JO 3HAYCHUH BBIIMIC YCTaBKHU
cpabateiBanusi ycrpodictB  AUYPII mo ycrnoBusiM pecHHXpOHHU3AIUU
pailoHOB ~ WJIM  DHEProcucTeM  Iejecoo0pa3Ho  oOecreunBaTh
ABTOMAaTHUYECKOE TMOBBIIIEHUE YACTOTHl BO3Bpara ycrtpouctB AYPII
IIOCJIE UX MyCKa.

Beimepxka  BpeMEHH  YCTPOWCTB OBICTPOACHCTBYIOIIEH
pasrpy3ku  AYPI  BwiOupaeTcs  MHHUMAIBbHOHW 1O  YCJIOBUSIM
MIpeI0TBPAIeHHS J0KHON padoThI pesie yacToThl (< 0,3 ¢).

B cnydae cunxponHbIX Kauanuu ycrtpouictBa AUPI ¢ ycraBkamu
no vacrtore 46,5-47,5 I mnDpakTUYECKH HE JNEUCTBYIOT, a A
peA0TBpAIllCHHs JIOKHOM paboTel ycTpoiictB AYUPI ¢ ycraBkamu
47,5-49,0 TI'm nocrarouHa BeiAepkka BpemeHu 0,25-0,3 c, a B
oonpiuHcTBE ciyvaeB — 0,1-0,15 c.

MunuManbHash HadalibHas yCTaBKa IO BPEMEHU YCTPOMCTB
AYPII cocraBmger 5-10 ¢, a makcumanbHasg — 60 c. [Ipu Hammuum
CYIIECTBEHHOM pe3epBHOM MomHOCTH Ha ['DC M BO3MOXHOCTH €€
MOOWJIM3allMd KOHEYHas ycTaBka 1o BpeMeHu yctpoictB AUPII moxet
ObITh MoBKIIIEHa 10 70-90 c.

MuHuManbHbIE  WHTEPBAJIBI  BBIJIEPKKH ~ BPEMEHU  MEXKIY
cMexxkHbIMU ouepensimu AYPII npuanmarotcst paBHeiMu At = 3 c.

HOpﬂIlOK BBINNOJIHCHUHA paﬁoTbI

1.Jlu1s1 3alaHHOM MIpEenoAAaBAaTENEM HArpy3KH OIPEIEIIUTh TPYMIIbI
3aBUCUMOCTH OT YaCTOTHI.

2. Omnpeaenuts napameTpsl aerctus ycrporicts AYPI.

3. OnpenenuTts napameTpsl aecTBus ycrpoicts AYUPIL.

4. IToBTopuTh M.l - 1.3 1714 IPpyroro coctaBa Harpy3KH.
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KoHnTpoJibHBIEC BONIPOCHI

1. [IpUurHBI CHU>KEHUSI YaCTOTHI.

2. HeraTuBHbBIE MOCIEACTBUS CHUYKEHUS YACTOTHI.
3. Buast yctpoiicte AYP.

4. ITpunuunsl nectBus yctpoicts AYP.
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INPAKTUYECKOE 3AHATHE Ne5

PACUYET NAPAMETPOB JEHCTBUS YCTPOMCTB
ABTOMATHUKHU JIMKBUJAIIUU ACUHXPOHHOTI'O PEXKUMA

Ilenv pabomowl. onpedenenue napamempos Oeucmeus yCmpoucmas
ABMOMAMUKU TUKBUOAYUU ACUHXPOHHO20 PedNCUMA.

Kparkue meToguueckue ykasaHus

YcrporicTBa  aBTOMATHYECKOTO  IPEKPALIEHUS ACHUHXPOHHOTO
pexuma (AITAP)  gBasitoTCS  COCTaBHOM — 4acThlO  YCTPOMCTB
IIPOTUBOABAPUMHON PEKUMHONW aABTOMATUKUA M MPEAHA3HAYCHBI IJIA
BBISIBJICHUST W JIMKBUJALIMA ACUHXPOHHOIO pPEXUMa T'€HEpaTOpPOB B
DHEPTOCUCTEME.

ACHHXPOHHBIM  PEXHUM  SBISICTCA  CIEACTBUEM  HapYyLICHUS
YCTOMYMUBOCTH TApauICIbHONH pabOThl TEHEPUPYIOMNX HMCTOYHUKOB.
PaznuyaroT 1ByXMalmIMHHBIA 1 MHOTOMAIIIMHHBIA ACUHXPOHHBIN PEKUM.

B mepBom ciiydae OH CyIIECTBYET MEXAY ABYMs TpPYyIIIaMu
T€HEePAaTOPOB, BHYTPU KOTOPBIX T€HEPATOPHI paOOTAIOT CUHXPOHHO JAPYT
C JIpyTOM; BO BTOPOM — MEXAYy TpeMss u Oosiee rpymnmnamu. I[lpu
MHOTOMAIIMHHOM ~ ACMHXPOHHOM PEXHUME JOJDKHO aBTOMATHUYECKHU

BBINIOJIHATBCS ~ OTHEIICHWE  Y3JI0OB,  COXPAHMUBIIUX CUHXPOHHU3M
BXOJIIIMX B HUX TE€HEpPATopoB, OT ocTalbHbIX. [locne 3Toro
MHOTOMaIIMHHBIN ACHHXPOHHBIN peXUM IIPUBOJAUTCA K
JIBYXMalIUHHOMY .

[IposiBisieTcs aCHHXPOHHBIA PEXKUM HM3MEHCHHUSIMH PEXUMHBIX
IIapaMeTPOB: HANIPSKEHHUM, TOKOB, MOIIHOCTEM, YIJIOB. DT HW3MEHEHUS
MOTYT MCIIOJb30BaThbCsl B KAyeCTBE BBISIBUTEJIBHBIX IPU3HAKOB,
OTJIMYAIOIIMX ACUHXPOHHBIM PEXUM OT CHUHXPOHHBIX Kadanuii, K3 u
IPYTUX HEHOPMAJIbHBIX PEKUMOB paOOTHI.

YcerpoicTBa aBTOMATHYECKOTO IPEKPALIEHUsST ACHUHXPOHHOTO
peKMMa PEKOMEHJIYETCSl BBITIOJHATH TaKUM 0O0pa3oM, yTOObl OHU B
NEpPBYI0  O4Yepelb  CHOCOOCTBOBAJIM  PECHHXPOHM3alMM,  T.C.
OCYILIECTBIISIIN MEpOIPUATHS, HAIPABICHHBIE HA YCTAaHOBJICHHE
OajaHca  MOIIHOCTEM B  HECHHXPOHHO  paOOTArONIMX  YacCTAX
sHEprocucreMsl. K TakuM MepONpUsTUAM OTHOCSTCSA:
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— OBICTpBIM HAO0Op HArpy3ku TYpOMHAMH WM YaCTUYHOE
OTKJIIOYEHUE TOTpeOuTeNneld B TOM YacCTH DHEPrOCUCTEMBI, B KOTOPOM
BO3HHK Je(OUIIUT aKTUBHOW MOIIHOCTH;

— YMEHBIIIEHNUE TEHEPUPYIOIIEH MOIITHOCTH MMyTEM BO3JICHCTBUS Ha
peryssaTopsl TypOMH WJIM HAa OTKJIIOYEHHUE YacTH TEHEpaTopoB B TOU
JacTH DHEPrOCHCTEMBbI, B KOTOPOM BO3HHMK H30BITOK aKTUBHOM
MOIIIHOCTH.

YcrpoiicTBa, pemaromue 3Ty 3adady, [ODKHBI HE TOJBKO
BBISIBIIATh caM (PaKkT BO3HHMKHOBEHHUS ACHHXPOHHOT'O PEXKHUMa, HO H
OMPEEATh 3HAK CKOJBKEHUS B TOW YAaCTU DHEPTrOCUCTEMBI, TJI€ OHH
YCTaHOBJICHHBI.

ABTOMATHYECKOE pa3ieJICHHE DSHEPrOCHCTEMBI JIONYCKAEeTCS B
3apaHee HAMEYCHHBIX TOYKAaxX, €CJIM TPOBEACHHBIE MEPOINPHUATHUS HE
MPUBOAAT K PECHHXPOHU3ALMK TOCTE TPOXOXKACHHUS 3aJaHHOTO YHuCia
IIMKJIOB KayaHWHM WJIM 33JJaHHOTO BpeMEHHU. B ciiyuae HeqomycTUMOCTH
ACUHXPOHHOT'0 PEeKUMa WIK Majdol 3P(HEeKTUBHOCTH PECUHXPOHHU3ALNH
YCTPOWCTBAa aBTOMATHKH JOJKHBI IEMCTBOBATH BO3MOXKHO OBICTpee Ha
JIeJICHUE ACHHXPOHHO paboTalomuX dYacTell dHEpProcucremMesl. B
CIIOKHBIX  OOBEIMHEHHBIX  JHEProCMCTeMaxX, KakK [MpaBWIO, HE
JIOTTYCKAeTCs CYIECTBOBAHWE JJIMTEIIBHOTO AaCHHXPOHHOTO pEXUMa,
KOTOPBIN JTOJDKEH  JIMKBUIUPOBATHCS OBICTPOICHUCTBYIOIINMH
YCTPOMCTBAMHU JICJIUTEIbHON aBTOMATUKH.

B kauecTBe MyCKOBBIX OPraHOB HCMOJB3YIOTCSA: MHUHHMAJbHBIC
perne  HampshDKEHHs, MaKCHMalbHBIE pelie TOoKa, pelie  IOJHOTO
COMPOTHUBIICHUS] WJIM HaIpaBJICHHbIC peJie COMPOTHUBJICHUSA. Y CTaBKa
MyCKOBOTO OpraHa BBIOWPAETCA MO YCJIOBHSAM HAJEKHON OTCTPOUKH C
ydyeToM koddduiinerTa Bo3Bpara OT pexuma 01p =~ 0° u obecrieueHus
TpeOyeMoli YyBCTBUTEIBHOCTHU MpH 01, ~180°:

- MUHUMAJILHOE peJie HAMPSIKCHUS

lUpaﬁ.min )

Up<—
P kﬂkﬁ

- MAKCUMAJIbBHOC PCJIC TOKA

k

H
Icp Zk_Ia.p (09) max ,

B

- pCJIC IMOJIHOT'O COIMPOTUBIICHUSA
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< Zpu (0%) min

- .
cp — 1
kH I"!‘:”-]ES
rae Ug,, lep, Zop - YCTaBKa COOTBETCTBYIOILETO PEIIE;
Ko Ksy, Ky - Ko3(pduimeHThl HaIEKHOCTH, BO3BpATa,

YyBCTBUTEIHLHOCTH.

B nauOosee yacTo BCTpEUaAIOMIMXCSl peAIbHBIX PEeKUMaX MyCKOBOM
OpraH Cc pejie TMOJHOTO  COMPOTUBICHUS  HUMEET  OOJBIIYIO
YyBCTBUTEIBHOCTh, UM IYCKOBBIE€ OpPraHbl C MHUHHUMAJbHBIMH peEJie
HalpsOKeHUsT WIM  MakCUMalbHBIMU — pesie  Toka. [Ipu  BbIOOpE
MyCKOBOTO  OpraHa, MpexIe BCEro, CIEAyeT paccMaTpuBaTh
BO3MOXHOCTh ~ NPUMEHEHHUS peJie TOKa KaKk CaMOro MpocCToro u
Hajex)kHoro. Eciu pene Toka HE MNPOXOAUT MO YyBCTBUTEIBHOCTH,
MPOBEPAIOT BO3MOKHOCTH HCIIOJIb30BAHUSI PEJIE€ HANPSOKEHUS, a
3aT€M COMPOTHUBIICHHUS.

IHopsiiok BHINOJIHEHUS PA0OTHI

1.JIiss  3amaHHOM  MpenojaBaTesieM CXEMbl  3HEPrOCHUCTEMBI
ONPENECINUTH NTAPAMETPBI ACHHXPOHHOT'O X0/4.

2. BriOpaTh cxeMy IyCKOBOT'O OpraHa.

3. PaccunTarh napameTphl AEHCTBUS ITyCKOBOT'O OpTaHa.

4. TIpoBepuTh BHIOpAHHBIN IMyCKOBOW OPraH Ha YyBCTBUTEIIBHOCTh
IIPU ACUHXPOHHOM XOJIE.

KoHTpoJibHBIE BONIPOCHI

1. OcHOBHBIE CITIOCOOBI ONPEICICHUS ACUHXPOHHOTO X0/1a.

2. JlocToMHCTBAa M HEIOCTATKH OCHOBHBIX CXEM ITyCKOBOTO OpraHa
aBTOMATHKH JIMKBUAAIIMA aCUHXPOHHOTO X0/1a.

3. [TocneacTBrs BOBHUKHOBEHUSI ACHHXPOHHOTO X0/1a.

4. Kak BbIOMpAIOTCS YCTaBKM ITYCKOBBIX OPraHOB aBTOMAaTUKHU
JUKBUJIAIIMN ACHHXPOHHOTO X0/1a?
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INPAKTUYECKOE 3AHATHE Ne6

PACUYET NAPAMETPOB JEUCTBUS YCTPOMCTB
ABTOMATHUKHU OI'PAHUYEHUSA ITOBBIINEHUA
HAINIPAXKXEHUSA

Ilenv padomul: onpedenenue napamempos Oetucmeus YCmpoucme
ABMOMAMUKU 02PAHUYEHUSL NOBLIUUEHUS] HANPANCEHUSL.

KpaTKne METOANYCCKUEC YKA3aHUA

3HAUUTENIPHOE  TIOBBIICHHE  HAMPSDKEHUS  BO3MOXKHO  TpHU
OTKJIIOYEHUU JOCTATOYHO MPOTSHKEHHOM JMHUU DIICKTPOIEpenadn ¢
oHOM  cTopoHbl. [lepeHanpspkeHUs, BO3HUKAIONIME B JTOM Clydae,
MOTYT OBbITh 3HAUUTEIHHBIMU U OMACHBIMHU JIJIS DJIEKTPOOOOPYI0BAHUS U
BJICKTPUUYECKUX CETEM.

JUIst  CHWDKEHHMS  HampshKEHHUS ~ aBTOMAaTHKAa  OTPaHHYCHHS
noBeimeHus HanpspkeHus (AOH) MokeT AeicTBOBaTh Ha BKIIOUEHHUE
IIYHTUPYIOIIUX PEAKTOPOB, €CIM OHM  ObUIM OTKJIIOYEHBI, M Ha
OTKJIIOUCHUE JIMHUH, SBIISIONMICHCS HWCTOYHUKOM IepeHanpspkeHus. B
ciydae oTKasa Bbikimtouarens Juauu AOH neicTByeT Ha OTKIIIOYEHHE
TpaHchopMaTopa MOJICTAHIINH C TIOBBIIICHHBIM HAMPSKCHUEM.

B kauecTBe MycKOBOTO OpraHa aBTOMATHUKH HCIIOJIB3YIOTCS TpPH
MaKCUMaJbHbBIE peJieé HANpsSKEHUS C TOBBIMICHHBIM KO3(P(UIIMEHTOM
Bo3Bpara (k, > 0,95), BkmoueHHbie Ha (a3HbIC HAMPSKECHUS.
[ToBbilieHHBIN KOA(DPUIIMEHT BO3BpaTa HEOOXOAMM sl OoOecTeYeHUS
YyBCTBUTEILHOCTH TPU  HAJEKHOM BO3BpaTeé B  HOPMAaJbHBIX
IKCIUTyaTallMOHHBIX yCIOBUAX. Ha mojacTaHIuUsAX, TIe HCTOYHHUKOM
MOBBIIIICHHOTO HAMPSKEHUS MOYKET OBITH JIF00ast M3 HECKOJbKUX JTUHUMH,
MPUMEHSETCS CXEMa HAaMpaBJIICHHOW aBTOMATHUKH C peje PEaKTUBHOM
MOIITHOCTH.

YcraBka cpabaTeiBaHMsA pene HanpsbkeHus U, onpenensercs 1o
cienyrouiei popmyie:

_ k3U Max
v ke r-]TV ’

U

rae K, - koadduiment 3amaca, paBHbIi 1,1;
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Uuyax - MaKCUMadbHO BO3MOXHOE B YCIOBHSIX OJKCIUTyaTallld
KPaTKOBPEMEHHOE TOBBIIICHUE HAMpPSKEHUA HA IMIMHAX 3allUIIacMoi
MO/ICTAHITUY;

K; - KO3 uIMeHT BO3BpaTa;

Nty - koddduuueHnt  TpaHchopMmanuu  TpaHCHOPMATOPOB
HaIPSKESHUS.

ABTOMAaTHKa MOYKET UMETh TPU CTYIIEHU JACHUCTBUS:

- mepBasi CTyIeHb, cpabaThIBarolias 0e3 BBIICPKKU BPEMEHU Ha
BKJIFOUCHHUE IITYHTHPYIOIIETO PEAKTOPA, OTKIIOUEHHOTO 10 PEKUMY;

- BTOpas CTyIleHb, cpabaThIBalollas C BBIACPKKONW BpPEMEHHM Ha
OTKJTIOYEHUE JIMHUH, SBIISIONIECHCS UCTOYHUKOM MEePEeHANPSIKEHUS;

- TpeThsl CTYIICHb, CpabaThIBaroOlias C BBIJCPKKONH BpPEMEHH Ha
OTKJIIOYEHUE TpaHcPopMaropa, MOAKIIOUYEHHOTO0 K IMWHAM 3allyIia-
€MOMU ITOJICTAHLMH.

IHopsiioK BHINOJIHEHUS PA0OTHI

1.JIns 3agaHHOM  MpemnojaBaTeIeM CXEMbl SHEPrOCHUCTEMBI
ONPEACIIUTh TAPAMETPHI.

2. BriOpath HamnpskeHue cpadaTbiBaHUA pelie MyCKOBOIO OpraHa.

3. PaccumrtaTh BeNMYMHY TOBBIINICHUS HAMpPsHKEHUS] TOCIE
OTKJIFOUECHUS TMHUH.

4. TlpoBepuTh yciaoBue cpabaTbiBaHUsI pelie ITyCKOBOI'O OpraHa.

KoHTpoJbHBIE BONIPOCHI

1. TlpuyuvHBl TOBBIICHUS HANPSHKEHUS HA JIMHUMA TI0CIIE
OTKJIKOYEHUS HArpy3KH.,

2. Ilo kakuM KpUTEpHUSIM BbIOMpaAETCs HaIpsKEHUE cpadaThIBaHUA
pelie MyCKOBOTO OpraHa.

3. CKoNbKO CTyNmeHeW MOXET colepkaTb aBTOMaTHKa
OTpaHUYEHUS MOBBINICHUS HAMPSKEHUS.

4. Kak BpIOUpalOTCS  BBIACPKKH BPEMEHH  aBTOMATUKH
OTpaHUYEHUS MMOBBIIEHUS HANPSHKEHUS.
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