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Ceptudomkar: 2C00
Bnaneneu: lleba

Cozep:KkaHHe

BBeneHiie
[lems u 3agau H3YYeHHS JUCIHIUIHHEI
OO6opyaoBaHHE U MaTEPHAIIBI
HarmveHoBaHME 1a00paTOPHBIX padoT
Copxepxanie 1adopaTOpHBIX padoT
JlaGoparopHasgs pabora Nel. ABTOMAaTHYECKOE IIOBTOPHOE BKIIFOUEHIIE.
ABTOMAaTHYECKOE IIOBTOPHOE BKIIOUEHHE JIHHHH 3JIEKTPOIIEpPeauyH C
OJTHOCTOPOHHHM ITHTAHHEM.
JlaBopatopHasa padora Ne2. ABTOMaTHYECKOE IIOBTOPHOE BKIIFOUEHIE.
ABTOMAaTHYECKOE IIOBTOPHOE BKIIOUEHHE JIHHHH 3JIEKTPOIIEPEauYH C
IIBYCTOPOHHHM ITHTAHHEM.
JlaGopaTtopHasg padora Ne3d. ABTOMaTHYECKHI BBOJ pe3epha. ABTOMATHYECKOE
pe3epBHOE  BKIFOYEHHE  CEKI[HOHHOI'O  BBIKIIIOYATENIS  ITOHH3HUTEIIFHOH
TTOJACTaHIHH.
JlaGoparopHasa padora Ned. YcrporctBa APB 1715 BEICOKOYACTOTHOH CHCTEMBI
BO3OYKIEHHS H CHCTEM BO30YKIESHHS Ha OCHOBE T'E€HEPATOPOB ITOCTOSHHOIO
TOKa. ABTOMAaTHYECKOE PETrYIMPOBAHHE YAaCTOTHl BpallleHHsS CHHXPOHHOIO
reHepaTopa.
JlaBopatopHaga padora Ned. ABTOMATHYeCKOE PETYIHPOBAHIE VPOBHEH
HAIlPSOKEHNMS M IIOTOKOB PEaKTHBHONM MOIIHOCTH Ha BIIEKTPOCTAHI[NAX.
ABTOMaTHYECKOE PETYIIHPOBAHNE BO30OYKIEHNSI CHHXPOHHOI'O TEHEPATOpa.
JlaGoparopHas pabora Ne6. CoBpeMeHHBIe TpeOOBaHHSA II0 OpraHH3aI[HH
PETVIIHPOBAaHUA pexyMa pPaldoTel 10 4YacTOTe M AKTHBHOH MOIIHOCTH.
ABTOMaTHYECKasI CHHXPOHH3AIMS I'eHEPATOPa C CETHIO.
Y4yeOHO-MeTOAHYECKOe H HH(POpMAIHOHHOe o0ecleueHHe JHCIIHIIIHHEI
IlepeyeHP OCHOBHOH H JOIIOIHHTIEIIPHOH JIMTEPATYPBI, HEOOXOMMMOH IS
OCBOEHHS JTHUCIIHILIIHHEI
IlepeyeHp y4eOHO-METOAHYECKOIO OOECIIeUeHHSI CaMOCTOSTENBHOH PaloTEI
OOYYAFOIIMXCS 110 JHUCIIHIUIHHE

”Dﬂ% COB  HH(pOPMAIHOHHO-TEIIEKOMMYHHKAI[HOHHOI  CETH

43ESABEB952205E7BAS00060000043E
W @AIMNMBIX JJIH OCBOCHITA JHCIIHIUIHHBI
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BreneHue

[lenpro paboTHl B j1a00paTOpPHH SBISETCS VITIYOJIEHHE H 3aKPEIUIEHHE ITPHOOPETEHHBIX
TEOPETHYECKHX 3HAHHI ITYTEM SKCIIEPHMEHTAILHOH ITPOBEPKH TEOPETHYECKHX IIONOKEHHIL, a
TaKKe 3HAKOMCTBO C DJIEKTPOHHBIMH KOMIIOHEHTAMH, OOOpPYIOBAaHHEM, H3MEPHTEIbBHBIMI
ITpHOOPaMH H aIltapaTypoil, HCIIOIL3YEMBIMH B J1a00PaTOPHH.

B pesyinerare BEIOIOMHEHH S Ta00paTOPHBIX PadoT CTYAEHTHI JOIKHBI IPHOOPECTH YMEHHSI
H HaBBIKH II0 COOpKe M HCCIEeJOBAHHIO SIEKTPOHHBIX CXeM M IIPHOOPOB, H3MEPEHHSIM
BJIEKTPHYECKHX BEIHYHMH. Temarnka J1a0opaTOpHBIX PpaboT IIOTHOCTBED COOTBETCTBYET
COJIEP/KAHIIO OCHOBHBIX Pas3lelloOB Kypca, H3YYaeMOI'O0 B BBICIIHX TeXHHYECKHX YUeOHBIX
3aBelcHHSIX. B mpeaimaracMoM yuyeOHOM ITOCOOHH OIMHCAaHO OAHHHAAIIATh J1a00paTOPHEIX pador.
B ommcaHmH KaxIo0i 1abopaToOpHOH padoThHl CPOPMYIHPOBaHA €€ IeIb, H3IOKEHBI OCHOBHBIE
TEOPETHYECKHE ITOJIOKEHH S, OIMCAaHa CXeMa YCTAHOBKH JUIS IIPOBeeHHS SKCIIEPHMEHTAIEHOIO
HCCIENOBAHHS, JaHBI PEKOMEHIAINI II0 IIPOBEAEHHIO OILITOB H 00paloTKe pe3ylhbTaToB

IIBMEPEPHIﬁ, d TAKKE KOHTPOJIbHBIC BOITPOCHI.
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1. Ilens u 3a0 auu u3yueHus OUCUUNIUHDL

[{enpro mucIIUIMHBL «CHCTEMHASI aBTOMATHKAa H aBTOMATHYECKOE PEryJIHpOBAaHHE B
BIEeKTPO3HEPreTHYECKHX CHCTEMAXy SBIISIETCS H3YYEeHHE OCHOBHBIX YCTPOHCTB aBTOMAaTHYECKOIO
VIIPaBJIEHHS B SIIEKTPOSHEPreTHYEeCKHX CHCTEMaX: aBTOMATHKA CHHXPOHH3AI[HH CHHXPOHHBIX
MAIllHH, aBTOMaTHKa ITOBTOPHOIO BKJIIOUEHHS, aBTOMAaTHKA BKIIOUEHHS Pe3ePBHOIO ITHTAaHHS,
aBTOMATHKa YaCTOTHOH pa3rpy3KH, aBTOMAaTHKa PeryIHpPOBaHHS HAIIPSDKEHHS H pPeaKTHBHOH
MOIITHOCTH B 3HEPIrOCHCTEME, aBTOMAaTHKA PerYIIHPOBAHHS YaCTOThI H AKTHBHOH MOIITHOCTH,
IIPOTHBOAaBapHIHAS PeKHMHAS aBTOMaTHKA CITeI[HAaIbHOIO Ha3HAYEeHH L. .

3agaud H3yYeHHS JHCIUIUIHHEL:

— H3Y4YeHHe IIPHHIHIIOB ITOCTPOESHH S aJITOPHTMOB IMOJACHCTEM aBTOMATHKH SIEKTPHYECKHX
CTAaHIMH H TIOACTAHIIMH KaK COCTAaBHBIX 4YacTeH BIEKTPOSHEPreTHYECKHX CHCTEM, CXEM,
OCHOBHOI'O0 O0OPYAOBAaHHS H YCTPOHCTB aBTOMATHKH 3IEKTPHYECKHX CTAHI[MH M ITOJCTAHIHI,
I[eTlell KOHTPOII H YIIPaBIEHHS 3JIEKTPOYCTAaHOBOK,

— OCBOEHHE METOJIOB pacueTa IlapaMeTpOB H BbeIOOpa OOOpPYAOBAaHHSA, YCTPOHCIB H
KOMIUIEKCOB aBTOMATHKH 3JIEKTPHYECKHX CTAHI[HH H ITOACTAHIHIH,

— OCBOEHHE METOHOB ONTHMH3AI[HH PEeKHMOB PabOThI 3IIEKTPOSHEPreTHYECKHX CHCTEM
(AIIEKTPOCTAHI[MIT M TIOACTAHIIL), METOJOB VIIPABIEHHS TEXHOJIOTHYECKHMH IIPOLIECCAMH
IIPOM3BOCTBA, IIEPEAAYH H pacIpeieIeHH S SIeKTPO3HEPTHHA,

— H3YYEHHE CTPYKTYPBI CIIEIHAIH3HPOBAHHOIO ITPOrPaMMHOI0O oOOecleYeHHs JUIs

pas3paboTkn ACY 3JIEKTPOTEXHHYECKHM 000PYJOBaHHEM.

2. Obopyooearue u mamepuaisl

ArmnmapaTHeIe CpeJICTRa:

— JlaGopaTopHOe 000pYAOBAHHE « DJIEKTPOIHEPr €THKA-PEJIEHHAS 3all[HTa H aBTOMAaTHKa) .

— HayuyHo-HccreroBaTerb CKHil KOMIUIEKC « ABTOMAaTH3HPOBAHHBIE CPEACTBA YVIIPABIEHH
H 3aIlHTHl B CHCTeMaX 3JIEKTPOCHa0KEHH I TTPOMBIIITIEHHBIX ITPE AT PISTHID .

YueOHasa aygUTOPHS IJIS IIPOBEACHHS YUEOHBIX 3aHSATHI, OCHAIlleHAa OO0OpPYAOBAaHHEM H
TEXHHYEeCKHIMH cpefcTBaMH o0yueHHs. IlepeHOCHON HOYTOVK, ITPOEKTOp, MOCKa MAarHHTHO-

MapKepHasl.
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3. Haumernoearue nao opamopusix padbom

Jlnnsa 3aouHOil (pOpMBI OOYUYeHHT ITPeAYCMOTPEHBI CIIeAVIOIHEe TabopaTOpHEIE PadOTHI:
JlabopatopHas pabora Nel. ABTOMAaTHYECKOE IIOBTOPHOE BKIIOUEHHE. ABTOMAaTHYECKOE
IIOBTOPHOE BKIIOUEHHE JIMHHH 3JIeKTPOIepeladl ¢ OJHOCTOPOHHHMM IMTaHHeEM — 1,5 d4aca,
JlaGoparopHas padora Ned. YcrponcrtBa APB 1149 BEICOKOYACTOTHOH CHCTEMBI BO3OYKIECHUS H
CHCTEM BO30YXKIEHHMSI Ha OCHOBE TIE€HEPATOPOB IIOCTOSHHOIO TOKa. ABTOMaTHYECKOE
PETYIIMPOBAHHE YaCTOTHI BPAIIEHUS CHHXPOHHOIO reHepaTopa — 1.5 vaca, JlaGopaTopHas padoTta
Ne5. ABTOMAaTHUYECKOE PETYIIHPOBAHHE YVPOBHEHN HAIIPSDKEHHS H ITOTOKOB PEAKTHBHOH MOIIHOCTH
Ha 3TEKTPOCTAHIHAX. ABTOMATHYECKOE PErYIIHPOBaHIE BO30OYKIEHH S CHHXPOHHOI'O TeHepaTopa

— 1.5 yaca.

3 HHX

No TeMpl HanmMeHoOBaHHE TeM JHCIHIIIMHEL, HX KPAaTKOE Ob6reM ITPaKTHYECKA S
ITHCIHTUIHHEI COJIEPKaHHE JacoB TIOATOTOBKA,
JacoB

8 ceMecCTp

JIaboparopHas padora Nel. ABToMaTHYecKoe
NOBTOPHOE  BKJAIOYeHHMe.  ABTOMAaTHYECKOE
TIOBTOPHOE BKIIIOUEHHE JTHHHH 3JIeKTPOIEpEaayi ¢
OTHOCTOPOHHHM ITHTAHHEM.

O3HAKOMIIEHHE C TIPHHI[HIIOM paboTEI
1 ABTOMATHYECKOI'O ITOBTOPHOI'O BKITFOUEHH S JIMHII 3
H VCKOPEHHMS JIEHCTBHS PEIISHHOH 3alllUTBRI O
AlIB. HMzyuyenne xoHcTpykumH peie PIIB-38,
PIIB-258. Pacyer ycTaBOK H VySICHeHHe PaOOTHI
ycrporictBa AllIB ®  yckopeHHMs JIeHCTBHA
PETIENHON 3alUTEI 10 M 1mociie AlIB.

JIadoparopHas padora Ne2. ABToOMaTHYecKoOe
MOBTOPHOE  BKIIOYeHHe.  ABTOMAaTHYECKOE
IIOBTOPHOE BKIIFOUEHHE JTHHHH 3JIeKTPOIEPEIAYH C
IIBY CTOPOHHHM ITHTAHHEM.

O3HaKOMJIEHHE C  OCOOEHHOCTSAMH  PabOTEHI
ABTOMAaTHYECKOI'O0 IIOBTOPHOI'O BKIIFOUYEHHS Ha
JMHHH ¢ JBYCTOPOHHHMM TIIMTaHHEM. Pacuer
YCTABOK M VSICHeHHe padoThl ycTporcrea AlIB ¢
KOHTPOJIEM HAaIIMYHA H OTCYTCTBHS HAIIPSDKEHI, a
TAKXKE - YCTPOHCTB KOHTPOJIS CHHXPOHH3MA.

JIadboparopHas padora Ne3. ABTOMaTHUYEeCKHH
BBOJ pes3epBa. ABTOMAaTHYECKOE PE3EPBHOE
BKIIFOUEHHE CEKI[HOHHOTO BBLIKITIOYUAT IS
TIOHH3UTEILHOH ITOACTAHI[HH.

3 O3HAaKOMJIEHHE C OCHOBHBIMH  IIPHHI[HITAMH 3
PE3EPBHPOBAHNS, PeallM3al[iHd HX B Pa3lIHYHBIX
CXeMaX, PacuyeT YCTAaBOK M BBISICHEHHE IECHCTBHSI

EHT NOANMNCAH
OABID NMATHMEERO ITPH Pa3JITHYHBIX BHIaX

HEHOPMATBHBIXPEKAMOB B CETH.

OROPOBHRd

| JIadopaTopnas paora Ned4. Verpoiictea APB
IS BBICOKOIACTOTHOI CHCTeMbI BO3GY K€ HHS




H CHCTEM BO30YKIeHHA HA OCHOBE reHepaTopoB
MOCTOSHHOI 0 TOKA. ABTOMaTHYECKOE
pPeryIHpOBaHHE YaCTOTHI BPaIlleHHS CHHXPOHHOT'O
reHepaTopa.

M3yunrs ITPHHITHIIEI aBTOMATHYECKOIO
VIIPABIIEHIL ITPHBOTHBIM IBHTATEIIEM,
0COOEHHOCTH aBTOMATHYECKOrO PeryIHpPOBAHHS
JaCcTOThl H aKTHBHOH H MOIIHOCTH B PeKHMax
XOIIOCTOIO XO/[a H ITapaUIelIbHOH paboThI C CETHIO.

JIaboparopHas padora NeS. ABToMaTH4YecKoe
peryJiMpoBaHHe YpPOBHell HANpPSKEHHSA M
MOTOKOB PeaKTHBHOH MOIIHOCT H HA

WIEKTPOCTAHIIMAX. ABTOMAaTHYECKOE
PETYIIMPOBAHHE  BO30YKAEHHS  CHHXPOHHOIO
5 reHepaTopa. 3
H3y4uurh TTIPHHITHITEI aBTOMAaTHYECKOIr'O
PETYIIHPOBAHHSA  BO30YXKIEHHS  CHHXPOHHBIX
MAIlMH, H3YVYHTh BJIHSHHE aBTOMATHYECKOI'O
PETrYIIMPOBAHUSA  BO30YKAEHHS  Ha  IIpelel
CTaTHYECKOH YCTOHYHBOCTH CHHXPOHHOT'O
reHepaTopa.
JladopaTtopnaa padora Ne6. CoBpemMeHHBIE
TpeOOBAHHA M0 OPraHH3AIHH PeryJTHpPoOBAHHA
pe:kHMa  padoTbl MO0 YACTOTE H AKTHBHOH
6 MOIHOCTH. ABTOMATHYECKAas CHHXPOHH3AI[H 3
reHepaTopa C CETHIO.
W3yunuTh IMpHHIGIIL JeHCTBHSA YCTPOHCTBA TOYHOH
ABTOMATHYECKOH CHHXPOHM3AI[MH TI'eHeparopa ¢
CETBIO.
HToro 3a 8 cemecrp: 18
Hroro: 18
NOKYMEHT MOAMNUCAH

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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4. Cooepacarue 1ad opamopHslx pad om
Jlabopamopnasn paboma Nel. Aemomamuueckoe no6MOPHOE 6KIIOYUEHUIE.
Aemomamuueckoe noemopHoe 6 Kr0UeHUe JIMHUU IJIeKmponepeo aiil ¢ 00 HOCHOp OHHUM

RI{MAaHHeM.

Ilens padompsr: O3HAKOMIEHHE C TIPHHIMIIOM pPabOTHl aBTOMAaTHYECKOIO ITOBTOPHOIO
BKJIFOUEHH S JIMHHH H VCKOPEHHU A AeHCTBHS pelIeHHOMN 3a1iuTel 10 AlIB. M3yueHIe KOHCTPYKIIMH
pene PIIB-38, PIIB-258. PacueT ycTaBOK H ysICHeHHE paboThl yeTponcTtBa AlIB M yCcKOpeHHSA

IEHCTBH S PEIIEHHON 3aIlUThI 10 U tocie AlIB.

OcHo6bl meopuil:

ABTOMaTHYeCKOe ITOBTOpPHOe BKIIroueHHe (AIIB) — OIHO M3 CpeJCTB peleHHOH 3allHThI,
HaIlpaBIIEHHOE Ha  VYBEIMYEHHE  HAJEKHOCTH  DNEKTPOCHAOKEHMSA.  3aKIIOYaeTcsad B
ABTOMATHYECKOM BKIFOYEHHH OTKIIOUYEHHOI'O C IIOMOINBIO ABAPHHHONH aBTOMATHKH HIIH IIO
OIMOKe y4YacTKa 3JIEKTPOCETH.

Bce IOBpeXIeHHS B MEKTPHUYECKOH CETH MOJKHO VYCIIOBHO pasfelIHTh Ha JBa THIIA:
YCTOHYHBEBIE H HEYCTOHUYHBEIE. K YCTOMUYHBELIM MTOBPEAIEHH IM OTHOCSATCS TaKHE, JJI YCTPaHe HIA
KOTOPEIX TPEOYETCS BMEMIATEIIBCTBO OIEPATHBHOIO IIEPCOHANA IWIH aBapHUIHON OpHraael. Takue
ITOBPEKIEHUS HE CAMOYCTPAHSIOTCS CO BPEMEHEM, HKCIUTYATAIHMS ITOBPEXKIEHHOIO YUYacTKa CETH
HEBO3MOKHA. K TakHM IOBpPEeXIAEHHSIM OTHOCSTCS OOPBIBBEI IIPOBOJOB, ITOBPEKIESHII YUACTKOB
TTHHHH, ortop JIDII, ImoBpexacHNS 3IeKTPHYECKHX aIllapaToB.

IIpeoGmagarommas 4acTh aBapHIHBIX OTKIIOUYEHHH BO3AVIIHBIX JTHHHH SMIeKTPOIEpeIaun
SIBIISIETCS CIIEACTBHEM HEYCTONYHBBIX ITOBPEKIEHII.

HeyCcTOHNYMBRIMH HA3BIBAIOT TAKHE ITOBPEAJIEHHS, KOTOPBIE CAMOYCTPAHSIOTCS IIOCIIE
CHSITHS HAITPSDKEHHSL, T.€. ITOCTIE OTKIIFOUEHHS JIMHHH. OOBIYHO TaKHe HapyIIeHH BOSHHKAIOT IIPH
IePeKPBITHIX H3OISIHH H3-32 aTMOC(EPHBIX IepeHalpsKeHHH, IIpH «Ha0pocax» Ha ITPOBOJA,
CXJIECTBIBAHHM H II0 APYIHM IIpHYHHAM. B 3TOM ciaydae Itocie OOpaTHOrO BKIIFOUEHHS ITOJ
HaIIpsDKeHHE JTHHHH, Ha KOTOPOH IIPOH3OIIIIO HEYCTOHYHBOE ITOBPEXKIEHIE, BOCCTAHABIIHBAETCA
HOPMAJIbHBIH Pe’KHUM padOTHl 3HEPIOCHCTEMBI M ITOTPeOUTENEH. TaKoe BKIIOUEHHE HA3BIBAECTCH
ITOBTOPHBIM BKIIFOUEHHEM, a CIIEI[HAIIbHEIE AaBTOMATHYECKIE YCTPONCTBA, BRITIOIHSIOIIHE JTAHHYEO
OIEpAIHIO, - YCTPOHCTBAMH aBTOMaTHYeCKOro IoBTopHOro BKmodeHHSI (AIIB). AIIB, mocie

KOTOPOIro BOCCTAHABIIMBACTCA HGpMElJILHL]ﬁ PEFIIM pﬂﬁDTLI:, Ha3bIBACTCA YCIICIITHBIM. HPHKTI]I{EI

Ceprvdmkatr: 2C0000043EQABBB952205E7BAS00060000043E
BnaﬂenﬂﬂEpﬂm 1€ RS AnekcaHgpoBHa

ITOKAa3kI ffﬁﬁﬁ‘ﬂg%ﬁwcmfmmm MoBpexkJicHH cocTaBisger 50-90 % or umciaa Bcex
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HanbGompimee pacrpocTpaHeHHe IIOMYUYHIO OJHOKPAaTHOE IIOBTOPHOE BKIIFOYEHIIE.
JIBykpatHOe AlIB npuMeHseTCS 3HAUNTEIILHO pPeke, OOBIYHO Ha TYITHKOBBIX JIMHHSIX, KOI'Ja €ro
IIPUMEHEHHE JHKTYETCS TPeOOBAaHMSIMH TIOBBIIIEHHOH HAJEKHOCTH  3IEKTPOCHAOKEHHA
IOTpeOHTEIIEH.

Tpeboranusg Kk YAIIB u pacuer ux nmapamMeTpos. HecMOTps Ha YKa3aHHEBIE PasiIHYHS, BCE
ycTporcTBa AlIB JOIMKHEL YIOBIETBOPSTEH CIEAYVIOIIHM OCHOBHEIM TPeOOBaHHSIM:

1. OHM JOMKHBEI HAXOAUTHECS B COCTOSIHHMH TTOCTOSIHHOH TOTOBHOCTH K JEHCTBHIO H
cpabaTeIBaTh IIPH BCEX CIIyYasX aBapHIHOIO OTKIIOYEHHS BBHIKIIFOYATEIS, KPOME CIIVYAEB
OTKIFOUEHHS BBIKIIFOUATENS PEJIEHHON 3aIlTOM IT0CJIe BKIFOUEHHS €r0 JIeKYPHBIM IIEPCOHAIOM;
HE JIOIDKHBI IIPUXOAHTE B JAEHCTBHE IPH OINePaTHBHAIX OTKIIFOUEHHSIX BRIKITFOYATEI JIEKYPHBIM
IIEPCOHAIIOM, YTO OOECIIEUYMBAETCS ITYCKOM YCTPOHCTB AIIB OT HECOOTBETCTBHS ITONIOKEHIIH
BRIKIFOYATEIII M €ro KIYa VIIPaBIEHHSI, KOTOPOE BO3HHMKAET BCErjJa IIPH JIFOOOM
ABTOMATHYECKOM OTKIIOYEHHH BBIKIIOUATENSA. B sKCIUTyaTalMi HCIIONB3YETCS TaKXKe ITYCK
ycTpoHcTBa AlIB mpu cpabaThIiBaHHH pefIeHHOH 3allUThL. OJHAKO TAKOH ITYCK He 00eCIIeYHBAET
neHcTeHSA AlIB 1nipH aBapHiiHBIX OTKIIIOYEHHSX, HE COITPOBOXIAIOIMXCA cpabaThIBaHIEM
PENEHHON 3allUTHI, TIO3TOMY €ro PEKOMEHIYETCS IIPHUMEHSTH JIHIIh B HEKOTOPBIX YACTHHIX
ciydasx. Cxemsl AIIB IOKHEL IOIMyCKaTh BO3MOKHOCTh aBTOMATHUYECKOIO BEIBOJA HX H3
NEHCTBHS IIPH cpabaThIBaHHH TEX IIIH HHBIX 3aIl[HT.

2. YcrporctBa AlIB JOKHEI HMETH MHHHMAJIEHO BO3MOKHOE BpeMs cpadaThIBaHHA tATTR1
JUIT TOro, 4roOBl COKPAaTHTh IIPOAOIIKHUTEIBLHOCTE TIEpEphIBA IMMTAHHS IIOTPeOHUTENEH.
[IpakTHyeckn MOXHO BHITOMHHTE AlIB jgencrByrommM  0e3 3aMeqiieHHS. OJHAKO 5Ta
BO3MOXKHOCTh OrpPaHHYMBAETCS PSAIOM YCIOBHH. J[11g yceremnmoro gencTteusS AlIB HeoOxomumMmo,
yToOBl BpemMsa cpabareiBaHusg tAIIBl Opuno Oomplie: BpeMeHH trn , HeOOXOXHMOIO LA
BOCCTAHORJIEHHSI TOTOBHOCTH IIPHBOZA K paldoTe Ha BKIKOYeHHE (IS IPHMEHSEMBIX THIIOB
IIPHBOJOB C YYETOM YCIOBHH HX pabotsl fr.ar = 0,1..0,3 c¢); BpeMeHH {I.c ,HeOOXOIHMOIO IS
JTeHOHH3AIHH CPpeJbl B TOUKE MOBPeKAeHH (111 YCTaHOBOK HampsokeHHeM 10 220 kB tx.c = 0,2
C), BpeMeHH I'OTOBHOCTH BBEIKIIFOYATENIA IT.B, HEOOXOAHMOI'O JIJISI BOCCTAHOBJIEHHS OTKITIOYAIOIIEH
CITOCOOHOCTH BEIKTIOYATENIS ITOCTIE OTKITIOUEH M MM TOKa K. 3. I ogHoKpaTtHoro AlIB BpeMatr.s
BCErJla MEHBINE CYMMbBI BpPEMEHH {T.B M BPEMEHH BKIIFOUEHHS BEIKIIFOYarelnsd tB.B. llosTomy
OITPENETISIFOINNM OOBIYHO SBIISIETCS VCIIOBHE tarm1> I

IIpu sToM ¢ yueToM BpeMeHH 3ariaca tzan = 0,4...0,5 ¢ Bpems cpabateBanus YAIIB aima

JTHHHH C OAHOCTOPOHHIM ITHTAHHEM

AOKYMEHT NOANMWUCAH _
SNEKTPOHHOW MNOAMNUCHIO tarel > tro +t.an=0,5..0,8c.

Ceptudmkar: ECE;ﬁt}t}dE'rEEIFhBBE-EJEEEDEETBAE{JDDEDDDDDdSE

Bnageneu; e6Exoe@ TAGIID HbLX, ey aAX I BO3AYIITHBIX J'JI]HI]IUI:. KOI'Jda BCIIHKda BCPOATHOCTDE HX

INOBPEAXACHHA IIPH IIQACHHH JCPEBBECE H IIO0 JPYIHM dHAJIOTHYHBIM IIpHYMHAM, [JJIA
Nencteutened: ¢ 19.08.2022 no 19.08.2023 9



sppextnBHOCTH AIIB ero BBIEpPKKY BpeMeHH I[ellecOO0pa3sHO IPHHHMATh HECKOIIBKO
ITOBBIIIIEHHON — OKOJIO HECKOIBKIX CEKYHI. B 3TOM ClIy4ae TaKKe YMEHBIIAETCS BEPOSTHOCTE
HECEJIEKTHBHOIO IIEPErOpaHNs IPedOXPaHUTEIEH IIPH HeycIlelmHoM AlIB, yCTaHOBIEHHEBIX Ha
3JIEMEHTaxX CHCTEM 3JIEKTPOCHAOKEHHS, PACIIONIOKEHHBIX ONIDKE K HCTOYHHKY ITHTAHHS, YeM
paccMaTpHBAaEMBIH BREIKIIIOUATENDL ¢ YeTporcTBOM AlIB. Cxema YAIIB BO BceX clyyasx JOIDKHA
OBITH BBIIIOIIHEHA TaK, YTOOBI ITPOAOJIKHUTEIHFHOCTh BO3ACHCTBIHS HAa BKIIIOUEHIE BBIKIIFOUATEIS
ObllIa TOCTAaTOYHOH. Pelle BpeMeHH, HCIIONb3yeMoe B cxeMaxX Y AIIB g cosgaHNsa BBRIEPKKH
BPEMEHH tATIR1 HMEET ITOTPEIHOCTH, 3aBHCAIIHE OT TEMIIEPATYPEI CPEJIBI.

3. ABTOMAaTHYECKH C 3aJaHHOH BBIJEPKKOH BpeMeHH YcTponcTBa AllIB JTOIKHEL
BO3BPAINAaThECSI B COCTOSHHE T'OTOBHOCTH K HOBOMY JIEHCTBHIO TIOCIIE BKIIIOUEHHS B pPadboTy
BRIKITFOUATENA. IIpH BEIOOpE BELIEPKKH BpeMeHH tarme2 Ha BO3BpaT yceTporicTBa AIIB B cocTosmHue
T'OTOBHOCTH K JIEFCTBHIO JIOJKHEI BBITTOIHATECS CIIEAYIOIMIE TPEOOBAHIS

— YCTPOHCTBO HE JOJLKHO ITPOM3BOAHTE MHOTOKPATHBIE BKIIFOUEHHS BBRIKIIIOYATEIS Ha
HEYCTPAHHUBINIEECS KOPOTKOE 3aMBIKAHHE, YTO OOEeCIeYHMBAETCS IPH YCIOBHH, €CIIH PelleHHAasg
3al[iTa C MAKCHMAJIBLHOH BBIJIEPKKOH BPEMEHH tcsmax YCIEET OTKIFOUYHTH BEHIKIIFOYATEID,
BKIIFOUEHHBIH HA KOPOTKOE 3aMBIKAHHE, PaHBIIE, YeM YCTPOHCTBO AlIB BepHETCS B COCTOSHIE
T'OTOBHOCTH K HOBOMY JICHCTBHIO, T. €. JOJIKHO OBITH

tAIIB2 = tAIIBl1+ tB.B. + tC.3MAX + t 0.B. + t3aI11,

re t3arm - BpeMs, IIPHHUMAaeMOE PABHBIM CTYIIEHH CENEKTHBHOCTH 3aI[UTHI JIMHHH,

— YCTPOHMCTBO JOIKHO OBITh T'OTOBBIM K JIEHICTBHIO HE PAHBIIE, YEM BTO JOITYCKAETCH 110
YCIIOBHSM PadOTHI BEIKITFOYATEIIS ITOCTIE YCIIEIHOIO BKIIFOUEHHS €r0 B padory yeTporcTBoM AlIB.

OIBIT IMOKA3BIBAET, YTO 1S OJHOKpaTHOro AlIB ofa yka3zaHHBIX B ITYHKTE 3 TpeOOBaHH S
BEITIOIHSIOTCS, eclnH IMpuHATE tAIIB2 = 15... 25 ¢. dua YAIIB geykpaTHOro AeHCTBHS BpPeMd
BO3BpaTa B COCTOSHHE I'OTOBHOCTH ITOCIIE BTOPOTO ITHKIIA ITPHHUMAETCS paBHBIM tAIIB2 =60...100
C.

B I1YD ykaszaHo, uto ycrponcTBaMH AlIB JOIMKHEL B 00S3aTEIIEHOM ITOPSJIKE CHAOKAThCS
BCE BO3JAVIIHEIE H KaOelIbHO-BO3AYIIHBIE THHHH ¢ padoynM HanpskeHHeM 1kB u BeIIe. KpoMe
Toro, ycrpoiictBaMH AIIB cHaGkaroTcsa TpaHC(pOpPMAaTOPHI, COOpHBIE INMHMHBI ITOJACTAHINIL H
3JIEKTPOABUTATEIIH.

Buaer AIIB

B 3aBHCHMOCTH OT KONIHYecTBa (pa3, Ha KOTOphIe JeHCTBYIOT ycTpoiicTBa AlIB, Hx

pPa3ac]IIrOT Ha.

—gmaéﬂ%ﬁm — BKIIIOYACT OJHY OTKIIFOUCHHYHO (1)&3}*' (]'[pH OTKIIFOYCHITI H3-34

Ceptucbukar:  2C0000043E9AB8BIS2205E7BA500060000043E
BrasenQTHOREZHOT Q- KOP OTKOLQ 3aMBIKAHIT)

— TpéxdazHoe AIIB — BKkrOUaeT Bce TPH (pa3bl yyacTKa IIETTH.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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— KOMOHMHHpPOBaHHBIE — BKIIFOYAaeT OAHY HIHM TPH (pa3kl B 3aBHCHMOCTH OT XapakKTepa
ITOBPEKIEHIS YUaCTKa CETH.

Tpéxdazupie AIIB MOryT B 3aBHCHMOCTH OT YCIIOBHH PaOOThI CETH pa3felIsarhbcs Ha:

—mipocThie (TAIIB)

— HecHHXpoHHBIe (HAIIB)

— OpicTponeicTByrome (BAIIB)

— ¢ IMpoBepkoH Hamrung HanpsokeHHT (AIIBHH)

— C ITPOBePKOH OTCYTCTBHA HarpspkeHHI (AITBOH)

— ¢ omgaHHeM cuHXpoHH3Ma (AITBOC)

— ¢ yIIaBIHBaHHeM cHHXpoHH3Ma (AIIBYC)

— B COYETAHHHM C CaMOCHHXPOHM3aIlHeH TeHEPaTOpOB M CHHXPOHHBEIX KOMIIEHCATOPOB
(AIIBC)

[Io Ty samnpaemoro obopyaoeanusa AlIB pasgensrorcs cooTBeTcTBeHHO Ha AlIB
nnai, AIIB mmm, AIIB snekrpoasuraterneii H AIIB TpaHchopMaTopoB.

[ IpHHITHIT JeHCTBHA H cXeMa yeTpoHcTBa AlIB mmiHIH ¢ oqHOCTOPOHHHM ITHTaHHeM AlIB
MOJKeT OBITh OJHOKPATHBIM H ABYKparHeIM. CxeMa omgHokpaTHoOro AIIB Ha Gaze pene PIIB-58

IIpHBeIcHa Ha PHCYHKE 1.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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ARS (HB-58)

M
¢+ N
S KBS r::gg YAT
N —{

PucyHok 1 — Cxema ogHokpatHOro AlIB Ha Gaze pene PIIB-38

JIMCTaHIIMOHHOE VIIPABIIEHHE BHIKIIIOYATEIEM IIPOU3BOAATCS KIIFOUOM VITPAaBIEHHI SA, Y
KOTOPOr0 MpeaycMOTpeHa (PHKCALS ITOIOKEeHHS ITOCIeJHEH OIepallii, H TaKHM 00pa30M ITOCIIE
BKJTFOUEHH S KJIIFOY OCTEHT B ITONIOKeHHH « BkimoueHo» (C2), a mocie OTKIFOYEHHS — B ITOJIOKEHHH
« OrxmodeHo» (T2). Koraa BEIKITIOUATeb BKIIOUYEH H KITFOY YITPABIEHH S HAXOJHTCS B ITOI0KEHHH
« BkiroueHO», K KOHAcHcaTopy C MOIBOIHUTCS «IUIKOCY» OIIEPAaTHBHOI'O TOKAa 4Yepe3 KOHTAKTEI
KITFOYA M 3apSAHBIH pe3HcTop R1, a «MHHYC» — yepes KineMMmy 0. [ IpH 3ToM KOHIEHCaTOp 3apsKeH,
H cXeMa AlIB rorosa x JeHCTBHIO.

I[Ipp  BKIIOYEHHOM  BBIKIIOUATEJIEe  pene  IojokeHHd  «OtkimwodeHo»  KQT,
OCYIIECTBIIIOIEE KOHTPOIIb HCIIPABHOCTH I[EHH BKIIFOUEHH L, TOKOM He 00TEKAeTCS H KOHTAKT €r'0
B 1erm mycka AlIB paszomkHyT. IIyck AIIB mmponcXomur nmpH OTKIIOUEHHH BBIKITIOUATENS ITOL
NEHCTBHEM PEJIEHHOHN 3alllMTEl B PE3yJIbTaTe HECOOTBETCTBHSA MEXAY IIOJI0KEHHEM KIIOYa,
KOTOPOE HEe HM3MEHMJIOCh, M IIOIOKEHHEM BEIKIIFOYATENIS, KOTOPBIH TEIEpPh OTKIIOYEH. 3TO

HECOOTBERELBHE  SARAR D3y ETCS TeM, YTO Yepes KOHTAaKThI KIroya 1-3 Ha cxemy AIIB mo-

Ceprudomkar. 2C0000043E9ABBESS2205E7BASO0060000043E

BranenddDEKHEMY, FONAE TGS KIUIFQCH OIIEPATHBHOIO TOKA, 4 paHee Pa3OMKHYTBIH BCIIOMOIATENbHBIH

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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KOHTAKT (OIMOK-KOHTaKT) BRIKIFoUaTennsd Q1.1 rmepexmodaeTcd M 3aMBIKAeT I[ellb OOMOTKH pele
KQT, xotopoe, cpabaTriBas, IOAAET «IUIFOC) Ha OOMOTKY pene BpeMeHH KT'1.

IIpn cpabareiBaHHM pele BPEMEHH Pa3sMBIKAETCS €r0 MIHOBEHHBIN PpPa3zMBIKAFOIIII
koHTakT KT1.1, BBOAA B Iieltb OOMOTKH pelle JOMOIHHTEIbHOe COITPOTHRIEHHE (pe3ucTop R3).
OTO NPHBOJIUT K YMEHBINEHHIO TOKa B OOMOTKe pele, Omarojgaps deMy OOecIleuHBaceTCs €ro
TEPMIYECKas CTOMKOCTD ITPH JIIHTEIBHOM ITPOXOK IS HII TOKA.

110 HCTeYeHNH YCTaHOBIIEHHOH BRIIEPKKH BpeMeHH peiie K11 3ampikaeT KoHTakT KT'1.2
H TIOJKIIIOYAEeT ITapauiellbHyr0 oOMOTKY penne KL1 x xoHmeHcartopy C. Peme KL1 1mpH stom
cpabaTheIBacT OT TOKa pas3psaa KOHIEHCATOPpa H, CaMOYIEPKHUBASICh YEPE3 CBOKO BTOPYIO OOMOTKY,
BKIIFOUEHHYIO IIOCIIEIOBATEIIbHO ¢ Karyikon KM, r1omaer #HMIIVIEC Ha  KaTYIIKY
ITPOMEKYTOUHOIr0 KOHTakTopa KM mocnemnmi, cpabareiBasg, KoHTakramu KM.1 n KM.2
3aMBIKAET IIEIh IIHTAaHM I COIEHONAa BKIIroueHN s Y AC BrIKrouaTesid Q1 — pHCyHOK 2. bnarogaps
IociieAoBarellibHOM 0OMOTKe perte KL 1 obecrneunBaercsa HeoOXoAMMasl JINTEIILHOCTh HMITYIIbCA
JUII HAJESKHOI'O BKIIIOUEHHS BBIKIIFOYATENS, ITOCKOIBKY TMapavielbHas OOMOTKa 3TOr0 pele
00TeKaeTCcsd TOKOM KpPaTKOBPEMEHHO IIPH paspsie KOHAeHcaTopa. BRIKIFOYATeIs BKIIFOYAETCS,
PasMBIKAETCS €0 BCIIOMOTaTENbHBIN KOHTAKT Q1.1 M Bo3BpaIarorcsa B HCXOJHOE ITOIOKEHHE
pene KQT, KL1 u KT1.

Eci 1nmoBpexJieHHEe Ha JIHHHH OBUIO HEYCTOHYMBEIM, OHa OcTaHeTcs B padote. Ilocrne
pa3sMBIKaHHS KOHTaKTa perne BpeMeHH KT'1.2 koHgeHcaTop C HAaUHET 3apsKaThCs Yepes 3aPSIHBIN
pesuctop R1l. CompoTHBIEHHE 3TOrO pe3HCTOpa BEIOHMpAeTCsS TaKHM, YTOOBI BpeMs 3apsia
cocrapisio 20 — 25 c¢. Takum oOpaszoM, CITyCTS VyKazaHHOe BpeMd cxXema AlIIB Oyaer

dBTOMATHYCCKII ITOJI'OTOBJICHA K HOBOMY IIEHCTBRHIO.

Y -£Y

lleS‘:'Z EiDSCE
2

KT ALk \

PHC}*’HGI{ 3 — L[E]'[H COJICHOIM a4 BEIITOYCHITA BEIKITFOYAT CIIA

EcHbiovHORRSEAgHIIE  OBIO  YCTOHYMBBIM, BBIKIIFOUATENh, BKIFOUMBIIHCH, BHOBB
3NEKTPOHHOWM MOAMMCHIO

Ceprud @TKIIFOMIDESE BatEWTOE HApToIIRoepadoraror pene KQT u KT1. Pene KL1, ogHako, mmpH 3T0M

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

BTOPOH pa3 padorars He OYAET, TaK KaK KOHjeHcarop C OBLI paspsiKeH IIPH IIEPBOM JIeHCTBHH

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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AlIB u sapsamurecsa eife He vycneld TakuMm obpa3oM, pacCMOTPeHHas cxeMa OOeCIeYHBacT
OJHOKpaTHOE JAEeHCTBHE ITPH YCTOMUMBOM K3 Ha JIHHHIL.

[Ipu ornepaTHBHOM OTKITIOUEHHH BHIKITIOUATEIS KIIFOUOM YVIIPABIIEHHSI SA HECOOTBETCTBHA
MEKIY TIONIOKeHHEM KIIFO4Ya YVIIPABIIEHHS M BRIKIIOYATEIS HE BO3SHHKAET M AlIB He JelcCTBYeT,
TaK KaK OJHOBPEMEHHO C ITOJ[auel HMITYJIbCa Ha OTKIIFOYEHHE BRIKITIOUATENIS (KOHTaKTaMH KIIF04a
6-8) pa3sMBIKaIOTCSI KOHTAKTHL 1-3, YeM CHHMAaeTCs «IUIIOC» OINePAaTHBHOIO TOKa co cxeMbl AIIB.
IIostomy cpabarriBaeT TONBKO perte KQT, a pene KT1 u KL1 He cpaboraror. OJHOBPEMEHHO CO
CHSATHEM OIIEPATHBHOIO TOKa KOHTakTaMH [-3 Kmoya KY 3aMBIKarOTCSd KOHTAKTHL 2-4,
KOHeHcaTop C paspspkaeTcs yepes pesnctop R2. IIpH orepaTHBHOM BKIIFOUEHHH BHEIKITFOUATEIS
KIIFOYOM VYIIpaBJIEHHS TOTOBHOCTh AlIB K JIeHCTBHIO HACTVIIAeT IIOCIE 3apsia KoHjaeHcaTopa C
yepes 20 — 25 ¢. [losToMy IpH OIlepaTHBHOM BKIIFOUYEHHH BBRIKIIFOUATENS OTKIOUaTh AlIB He
TpeOyeTcs.

[IpH OTKIIFOUEHHH JIMHHH YCTPOHCTBOM aBTOMATHKH, Korja AeHcTBHA AlIB He Tpebyercs
(HarpumMep, AUP), uepes pesuctop R2 nmpousBoguTcs pa3psiy KoHAeHcaTopa C.

YToOHI IMpeJOTBPAaTHTh MHOI'OKPAaTHOE BKIIFOUEHHE BRIKIIFOYATENS Ha YCTOHYHBOE K3, UTO
MOTJIO OBI HMETH MECTO ITPH «3aJIMIIaHHI» KOHTAKTOB pefle KL 1 B 3aMKHYTOM COCTOSIHII, B CXEME
yIIpaBIIeHHI (PHCYHOK 2) YCTaHaBIIMBAeTCS CIeI[HAIbHOEe ITpoMeKyTouHoe pene KBS (twma PlI-
232) ¢ 1ByMq 0OMOTKaMH — paOodei MocieJoBaTeIbHOH H yIeP KHBarOINEH ITapallieIbHOH. Perne
KBS cpalarteBaeT IpH ITPOXOXKIEHHH TOKa II0 KaTYINKE OTKIFOUEHHS BBIKIIOYATEIIS H
yIepKHBAeTCA B cpadOoTaBINEM ITONOKEHNH JIO CHATHS KOMaHIbl Ha BKIIFOUYeHHe. [IpH 3TOM IIelb
KM PaszoMkHyTa pasMBIKAaOIIMM KOHTakToM KBS.2, 4YeM IIpefoTBpalacTcsi BKIIOYEHHE
BBIKITFOYATETIA.

COBMECTHOE HCIIOJIb30BaHINE YCTPOHCTB AlIB M penerHON 3aIHTH IT03BOISET COKPATHTh
BpeMd OTKIIFOYeHHS K3 M TeéM caMbIM ITOBBICHTH HAJEXKHOCTH PadOThl SHEPrOCHCTEMEBI H
rnmorpeburened. JlocTHraercs 5TO IIYTEM AaBTOMATHUYECKOI'O YCKOPEHHMS IEHCTBHS PEIEHHOH
3aIUTEL, T.€. ITYTEM YMEHBIIEHHS HIIH K€ ITOIHOr0 HCKITFOYEHN S BEIJIEPKKH BPEMEHH 3aIl[HTHI.

B skcIuryaTtaipi IIpHMEHSIOTCS ABa CItocod0a YCKOPEHHS JeHCTBHS PEJIEHHOH 3aIl[HTEL —
1o AlIB u mocne AIIB.

[ IpuHIrmn gerictBHA yeKopeHHS g0 AlIB ciexpyromun. I1oBpeXaeHHsI, BO3HHKAIOIHE Ha
TFOO00OM YYACTKE JIMHHH, OTKIIOYArOTCAd O0e3 BBUIECPKKH BPEMEHH, a HECEIEKTHBHOE JIEHCTBHE
3aIIHTHI «HCIIPABIIIETCS» ¢ ITOMOIIBIO YeTpoHcTBa AlIB. Yckopenne mmociie AlIB 3akimroyaercsa B

ToM, 4TO BHayane (rnepen AIIB) meiicTByeT celeKTHBHAS 3allHTa H ITPOH3BOJHT OTKIIFOUEHHE

TTOBPE KISHHOb O A ICERAGETHL, 2 K MOMEHTY TIOBTOPHOTO BKITFOUEHHS BHIKITFOYATENS €€ BEIE PIKKA

Cepmwdukatr: 2C0000043E9ABEBS52205E7BAS00060000043E
BnanenddP CMEHH, ABTOMGIHHE CREL: ¥ CTPAHIACTCHA Hd HCKOTOPOC BPCMAL. B CJIyHac HCYCIICIHIHOI'O AlIB

3alllHTa ,I[EﬁCTB}"ET Oen BBELACPAKH BPEMCHIH, COXPAHAA CBOIO CCIICKTHBHOCTD.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Ecm AIIB vycremmoe, To 4epe3 OIpeJelIeHHOe BpeMs YCKOPeHHe aBTOMaTHYECKH

BEIBOAHTICAH H HOBOC ITOBPCAKICHIIC 6}",I[ET OTHIIIOYATECA CCIICKTHBHO.

Al Q1 /’“ﬂ G
P . — O HENHD

I I

JammuTa +
AIIB

PucyHok 4 — Cxema 1adbopaTopHOH padOTHI

B mgaHHOM »SKCIIEpHMEHTe HCIIOJB3YETCS IJIHHHS SIEKTporepefadyd (CM.  PHC),
TTOAKIIIOUEHHASI K HCTOUYHHKY G depe3 TpaHcpopMaTop T1 m Beikmodyarems Q1. OT IMH THHHH
IoIy4yaeT ITHTaHHe aKTHBHAs Harpys3ka P. B Havane JMHHHH ycTaHOBIeH TpaHC()OpMaTOp TOKa
TAIl. Koporkoe 3aMpIKaHHe K ycTpanBaeTcsa B KOHIIE JIHHHI.

Brikmrouaterms (2, paboTarolmiii B aBTOMAaTHYECKOM PEXKHME, HCIIOIB3VETCS IS
HOPMHPOBAHUS BPEMEHH KOPOTKOT'O 3aMBIKAHIS.

TokoBas 3armuTa H YCTPOHCTBO AIlIB MOAEMpPyIOTCS HAa KOMIIBIOTEPE C ITOMOIIBIO
CIIEI[HAJIbHOH IIpOrpaMMEl. 3arura padoTaeT ¢ HE3aBHCHMOH BBIAEPXKKOH BPeMEHH M MOXKET
HMeTh ycKkopeHnHe 10 H (11H) rmocie AIIB. AIIB MoxkeT OBITh OJHOKPaTHBIM HIIH JBYKPaTHBIM. B
yCTaBKaX IPOrpaMMEI 33aJar0TCs TOK H BpeMs cpadaThIBaHHS 3aIl[HUTHI, HAIIHMYHE HIH OTCYTCTBHE
YCKOPEHHI, KPpaTHOCTh M BpeMeHa AeHCTBHS AlIB u of1mee BpeMs CYINECTBOBAHHSI KOPOTKOI'O

3dMBIKaHI.

YKkazanue no mexHuke de3onacHocmu.
YKazaHH 110 TeXHHKe 0e30I1aCHOCTH ITPH BBOTOJIIHEHHH HﬂﬁﬂpﬂTﬂpHBD{ pﬂﬁGT ITPHBCACHDBL

B ITPHIIOKEHHE A.

YKazanua no 6uinoiHeHU0 J1adopamopHoi pabomesl:

— YOemTech, UTO YCTPOHCTBA, HCIIONIL3YEMBIE B SKCIIEPHMEHTE, OTKIIIOUEHBI OT CETH
3JIEKTPOIHTaHHS.

— CoenqunHurte rHe3ga « 1T K» nectounmuka Gl.

— CoeIMHHUTE THEe3/1a 3aIlHTHOrO 3a3¢MIIEHHS YCTPOHCTB, HCIIOIB3YEMBIX B SKCIIEPHUMEHTE,

¢ THe3goM«Pwicroarmka G1.
JNERTPORROW NOAINHMCBH

dnkar 2O Tiog IHHHTE "‘AfapaTyPy B 'COOTBETCTBHH C 3JIEKTPHYECKOH CXeMOH COeHHEHIH.
ynaneneu UWieniyxoBd iTeHHE AdIeKCaHODOBHS
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— TymMmOmepr! aenuTeNiel HaIpsSKEeHNS KOHHEKTOpa A9 YCTaHOBHTE B ITONIOKEHHE «1:1».
TymOnep BeiOopa pexriMa padoThl OOINEH TOUKH aHAJIOI OBBIX BXOJOB KOHHEKTOpa A9 YCTaHOBHTE
B rmonnokeHne « AIGNDy. TymOreps! BE1OOpa pexknMa padoThI IH(POBEIX BXO0B/BEIX00B OJIOKa
A10 BBOJIa-BEIBOJA IH(DPOBBIX CHIHAIIOB YCTAaHOBHTE B ITOJIOKEHHE «BBIXO» (TyMOJIep BHH3) JJIS
xoHTakTOB DIOO0. .. DIO3, B nmonmoxkeHHe «BXoa» (TyMOIep BBepX) A1 KoHTakToB DIO4. . DIO7.

— IlepexmmroyaTenn peXHMOB PadoTHl TPEXITOIFOCHBIX BEIKITIOUaTeneH A2 1 A7 YCTaHOBHTE
B ronoxeHne «ABT.», Beikimrouarens A6 — B monoxeHne «PYUH.». HomimHampHEIE HATpsDKEHHS
0OMOTOK TpaHc(popMaTOpoB Oj1oKa Al BBICTaBbTe paBHBIMH, HarpuMep, 127/230 B. ITapaMeTpsr
JTHHHH 371eKTporiepenaud A3 1 A4 nepeKinoyaTelIsaMH YCTaHOBHTE, HAIIPHMEP, CIEAVIOIIHMMH:. R
= 0 Om, L/RL=0,9/24 T'u/Om, C1=C2=0 Mx®. BribGepHTe MOIIHOCTh aKTHBHOH Harpy3ku AS,
HarmpuMep, 80% ot 50 BT Bo Bcex TpeX (hazax.

— IlpuBemre B pabouee COCTOSHHE IIEPCOHAIBHBIN KOMIBIOTEP Al2 M 3amycrure
IPUKITATHYIO ITporpaMMy «AlIB IMHHIH 3reKTporepeaui ¢ OQHOCTOPOHHNM ITHTAHHEM).

— 3agafTe YCTaBKH 3aIHTE H AlIB, Ha’XKaB HA COOTBETCTBYIOIIYIO BHPTYAIIbHYIO KHOIIKY.
HanpuMmep, HCITONB3YHTE YCTAaBKH 110 YMOITYAHHIO.

— Brximounrte BrIKrOUaTenmH «CETb» BeIkmtouatened A2, A6, A7, 6imoka Al0O BBOJa-
BBIBOJIa ITH(PPOBBIX CHTHAIIOB.

— Bxmrounte #HCTOYHHK Gl. O HalMUMH HAIIPSDKEHHH Ha €ro BBRIXOHAE JOJIKHEI
CUTHAIIH3HPOBATE CBETSIIHECS JTAMIIOUKH.

— Haxnire Ha BHPTYAIBHYIO KHOIIKY «3allyCTHTB» H CMOJIEIIHPVHTE KOPOTKOE
3aMBIKaHHE, BKIIFOUNB BEIKIFOUaTelk A6. Ilocime Toro, kak aBToMaTHKA 3aBEPIIHT CBOIO padoTy,
OCTAHOBHTE 3aITlHCh. HaxXxMuTe Ha BUPTYAIbHVIO KHOIIKY «OTOOpasHTh 3allMCAHHBIL ITPOLECC) H
IIPOaHAIH3HPYHTE OCIULIOIPaMMy TOKOB JIMHHH, a TaKKe HH(POPMAITHIO O ITOCIIEIOBATEIIEHOCTH
ITPOM3OIIIEAIITHX COOBITHIH.

— [Ipu padore ¢ nmporpaMMoHN CIEAVET ITOIB30BATHCS €€ BO3MOKHOCT SIMH

— MacmraOGHpoBaHHe OCILIHIIIOr PAMMBI ITPOH3BOJAUTCS ITYTEM HaKaTHS Ha rpa]HKe J1eBOH
KJIIABHIIH MBIIIH H, HE OTITYCKas ee, IIEPEMEIEHHSI MaHHITYIISTOPa CIIEBA HAIIPaBO M CBEPXY BHUS.
Bosepar x HavyaTbHOMY MacIITaly OCYINECTRIISIETC S 0OpaTHEIM IepeMEII[eHHEM MaHHITYIISTOpa —
CITpaBa HaJIEBO H CHH3Y BBEPX.

— JIBurarh rpaHK OCIIUIIOTPaMMBI OTHOCHTEIBHO OCEH KOOPJHHAT MOKHO ITYTEM
HaKaTHS M YIAeprKaHHsS Ha HEM IIPAaBOH KHOIKH MBIIH H €€ OJHOBPEMEHHOIO IIEPEMEIIEHHSI B
HYKHYIO CTOPOHY.

—ﬂ%ﬁ%&%ﬁﬁeﬂmemm 3HAUEHHII BEIIMYHH IT0 I'papHKaM B HIDKHEH 4acTH SKpaHa

CcpThd}HHaT:62(30[?[:'(}[?4SEEABEEQEEEDSETBAEDDDEDDDDDdEE
BnanenddT OOR&EAFQ TG 1,6 KHLHH &, Q0P JJHHATDI YKA3aTCJI MBIIIIH.
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— Ecmu 3amnmra «3aIrycTiiiack, TO Ha KpaHe KpacHBIM HIpH(PTOM oToOpakaeTcs BpeMd,
ocTaBHIeecd IO ee cpabaThiBaHHSA. Bpems, ocrtaBieecs ngo cpadateBaHHsI AlIIB1 (AIIB2),
oToOpa’kaeTcss CHHHM (3eJIEHBIM) IIPH(TOM.

— Y CTaBKY TOKA CIEeAYET 3a]aBaTh JSHCTBYIOIIIMH 3HAYCHH SIMI.

— 3amuch SIEKTPOMarHHTHBEIX IIPOIECCOB B CXEMEe IIPOM3BOAHICS IIPOrpaMMOH B
IHKITHYecKii Oydep. Ero mimnHa cocTaBIsgeT 15 ceKyH]I.

II0 3aBepIIEHHH 3KCIIEPHMEHTOB OTKIIFOUHTe HCTOYHHK (Gl M BeRIKmodatenn «CETb»

OmmokoB A2, Ao, A7u AlO.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Codepacarue omuema:

OT4YeT JOIKEH COLEPKaTh:

1. HazBanme padorhI,

2. Llens paborHl,

3. Kparkie TeopeTHUYECKHE CBEJICHH S,

4. OrmHcaHHe HCIOIb3yeMOr0 000PYAOBAHISI H MaTePHAaJIOB,
5. ITopsimox BRINIOHEHMS PadOThI,

6. Beruniciiennsa u o6paborka pe3yibTaToB,

7. BBIBOJIBL.

Konmponwsusie 6onpocet:

1. YTo TaKkoe yCTOHYHBBIE ITOBPE KIACHHI (IPHMEPHI)?

2. Kak ocymecTBisgercsa myck yecrponcts AIIB?

3. Yro Takoe BpeMdI TI'OTOBHOCTH IIPHBOJa, BpeMS IeHOHH3AI[MH CPedbl U BpeMS
I'OTOBHOCTH BBEIKITFOUATEIIS?

4. TpeboBaHH L, KOTOPhIE HEOOXOAUMO YUHTHIBATE IIPH OITPEIEIIEHHH BRIAEePKKH BPeMEHH
Ha BO3BpaT ycrporcTtea AIIB B cocTOSHIIE TOTOBHOCTH?

5. I'me ycranapnusarorcs YAIIB?

0. Buger AIIB?

7. AHaimm3 cxeMbl ogHOKpaTHOro AlIB Ha Gase pene PIIB-38.

8. JIBa crtocoba yCKOpeHHS IeHCTBHS PEJIEHHON 3aIl[HTHI.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Jabopamopraa paboma Ne2. Aemomamuueckoe nO6NMOPHOE 6KIIOUCHILE.

Aemomamuueckoe RO6MOPHOE 6KIOUEeHH e JIHHUHI YIeKmponepe oauu c ﬂﬁyﬂfﬂﬂpﬂﬂﬂm{

RI{MAHIHEM.

Ilens padompsr: O3HAKOMIEHHE ¢ OCOOEHHOCTSMH PabOTHI aBTOMATHYECKOI' O IIOBTOPHOI'O
BKIIOUEHHS Ha JIMHHM C JBYCTOPOHHHM IMMTaHHEM. PacueT yYCTaBOK M VSICHeHHe paloThH
ycrporcTBa AlIB ¢ KOHTpOJIEM HalMuis M OTCYTCTBHS HAIPSIKEHHS, a TaKXKe - YCTPONCTB

KOHTPOJIA CHHXPOHI3MA.

OcHo6bl meopuiL:

YceTpoiicTBa TpeX(azHOrO aBTOMAaTHYECKOro ITOBTOpHoro BkmoueHHSI (TAIIB), B
HalbHENIIIEM MMEHYEMBIE YVCTpoHcTBaMH AlIB, MMeroT HaszHaueHHE aBTOMATHYECKH BKIFOYATH
OTKIIFOUHBIIMIICSA 3JIEMEHT 3HEPrOCHCTEMEI JUIS BOCCTAHOBIEHHS PadOTHI ITOTPEOHUTENEH I
CXEMBI HX 3JIEKTPOITHTaHH .

1. VYchoemHocTs aBTOMATHYECKOrO IIOBTOPHOIO  BKIIFOUEHHMS — XapaKTepH3YeTCd
OTHOIIIEHHEM YHCJIa CIIy4acB OOpPATHBIX BKIIFOUEHHI, ITOCJIE KOTOPBIX BHOBL HE ITPOH3OIINIO
HEMETIEHHOI'O OTKIIIOUEHHS O00BeKTa OT YCTPOHCTBA PEJISHHOH 3alliThl, K OOIIEMY YHCITY
CIIYYaeB IIOBTOPHOI'O BKIIFOUEHHS 00BEKTa YCTPOHCTBOM AlIB.

YcenemHocts AlIB onpesiensercs TeM, YTO IIPHYHHA, BEI3BABINAs OTKIIFOYEHHE, 33 BPEMSI
00ecTOYeHH I ITPHCOETHHEHHS YacTO caMOYCTpaHIeTCs (HaIIpHMep, IIPeKpamaeTcs CXIeCThIBaHHE
ITPOBOJIOB M BOCCTAHABJIMBAETCSI M30JLAIHMS, IOracaeT Jyra, BBEI3BAHHAS I'PO30BBEIM PaspsoOM,
yCTpaHseTcs Ieperpyska, IIpHBeAINas K cpadaThIBAaHIIO YCTPOMCTBA PeIeHOM 3al[HUTHL, H T. I1.).

2. IlpaBmwibHass B HemnpaBIUIbHAg padora yCTpoHCTB AlIB ompenensercss mmpaBHIIbLHOH
(Oe30TKa3HOM) PadOTOH, KaK pelIeHOH YacTH aIllapaTyphl, TaK H KOMMYTAI[HOHHOIO arIiapara
(BBIKITIOUATENISI), KOTOPBIM ITPOH3BOAUTCS OOpaTHOE BKIIOYEHHE SJIEKTPHYECKOH I[EITH.
HempaBuipHass pabora o0OYCIOBIMBAaeTCSA OTKa3zoM yceTrporcrea AlIB  kKak  TakoBoro
(HerpaBHIbHAS paboTa armrapaTypbl yerpoiicTBa AIIB) mwin BeIKIOUaTe s (OTKa3 B IIOBTOPHOM
BKITFOUEHHH BEIKITFOYATEISI H3-3a €70 HEHCIIPABHOCTH).

3. DddekTHBHOCTD ITpHMeHeHH yeTporicTBa AIIB onpenensercs pazMepoM BO3MOKHOIO
HAPOIHOXO3SICTBEHHOI O VvIepda, mpedorBpaméHHOro padoron ycrporcrBa AlIB 3a ropg
SKCIUTyaTallMH. 3aTpaThkl Ha OCVINECTBIEHHE M TeKylnee oOcCiIykuBaHHe VYCTporcTB AlIB

HHYTOKHEBI ITO CPABHCHHIO C Pa3MCPOM ITPEAOTBPAIIICHHOI'O HﬂpGIH{GXGBHﬁCTEEI-H-IGI‘G }*'H_[Epﬁﬂ H

ITPH OlEHR & i HOMEAERKOE0 P dEKTa MOTYT HE YUHTHIBATHCSL

Ceptudmkar: Eﬂtéﬁt}ﬂd?r 9ABBB952205E7BASQO060000043E

Bnageneu:  Lle A KTHBHOCThP HMMEIOT VycrporcrBa AllB, ycraHaBImBacMbIe Ha

BBEIKIIHOYATCIIIX  BO3AYIIHBIX JOIHHH AJICKTPOIIEPECAadH, IO KOTOPBIM OCYIIECTBIIACTCA
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OTHOCTOPOHHEE ITHTAHHE HArPY3KH M IJI1 KOTOPBIX HE IIPEYCMOTPEHA aBTOMaTHYECKas ITo/laua
HaIIPSDKEHHS OT PE3EPBHOIO0 HCTOYHHKA 3IEKTPOCHAOKEHHSA OIpeaeisieTca 3TO TEM, 4YTO
ITOTPeOHTENH ITOCIIE KPATKOBPEMEHHOI'O IIEPEPRIBA ITHTAHI S YaIlle BCEI'O MOT'YT IMPOAOKATh CBOFO
padory, B OCOOEHHOCTH, E€CIIH ITPEIYCMOTPEHEI MEPOIPHATHS IT0 OOECIIEYEHHIO CaMO3allyCKa
Harpy3KH.

Becbma 3¢ dekTHrHA padoTa yeTpoiicTB AIIB A1 BO3IYINMHEBIX JIMHHI 3IeKTPOINepeJauH
BO BpEMS I'PO30BOH JAEATEIILHOCTH. [logaBisroInee YHCIO0 IEPEKPHITHIL B 3TO BPEMS YCTPaHAETCA
IIOCIIE OTKIIFOUEHMS JIMHHH SIEKTPOIEPENau, H II0CiIe JAEHCTBHSA ycTponcTBa AllB miHHA
ocraeTcs B paborTe.

OIBIT SKCIDTyaTaIlHH IT0Ka3all BEICOKYIO 3] pekTnBHOCTh AIIB mmmH, mockonbky K3 Ha
IITHHAX TaKKe OBIBAIOT HEYCTOMYHMBEIMH. B CHITY YKa3aHHBIX IIPHYHH YCTaHOBKA yCeTpoHcTB AlIB
UL TIOBTOPHOH ITOJa4M HAIIpSDKEHHS Ha JIMHHH, IIMHMHEI M TPaHC()OPMATOPEl SBIISETCS
oOsmarermpHON. IIpn ycraHOBKe YCTpoHCTB AlIB Ha IHMHHSIX ¢ ABYCTOPOHHHM ITHTaHHEM
HeOOXOMHUMO YUHTBIBATE, YTO JJISI BOCCTAHOBIIEHHSA padbOTOCIIOCOOHOCTH ITOBPEXIEHHON JTIMHIH
Tpebyercsa €€ OTKIIOUEHHE H BKIIOUEHHE C ABYX CTOPOH. B CBA3H ¢ 3THM ycrporcrBa AlIB
ClIeqyeT YCTaHABIIMBATh Ha BRIKIIFOYATEIISIX 000HX KOHIIOB 3allHIaeMoro 3rnemMenTa. Heobxoaumo
TAKKe VUHTBIBATE BO3MOXKHOCTH HECHHXPOHHOI'O ITOBTOPHOIO BKIIIOUEHHS M B PSJIE CIYYach
IIPUHIMATE CIIEIHAIBHBIE MEPEI, YTOORI HE JOITYCKAaTh TAaKOE BKIIFOUEHHE. OTO JOCTHTAETCH C
IIOMOINBIO  CIIEIHAJIPHBIX OPraHOB, COCTOSMIIHX M3 Pele, KOHTPOIMPYIOINETO HAaJIMYHE
HaIpPSDKEHHS Ha JIMHHH, H pejie KOHTPOIS CHHXPOHH3MA. Y CTpoHCcTBa AlIB, mOMomHeHHBIE STHMH
OopraHamu, HaseIBaroTCcsa Y AIIB ¢ KOHTpoOneM CHHXPOHH3MA.

HMHorma MOXKHO OTKa3aThbCsad OT Mep, IMPeJOTBPAINArOIHX HECHHXPOHHOE BKIIIOUEHHE, H
ImpHUMeHATh AlIB 63 KOHTPOIsSI CHHXPOHH3MA. DOTO JOITYCTHMO B CIEAVIOIIHX CIIVYASX:

a) TIpH HAJIMYMH OOJIBINIOIO YHCIIA IapaJUIelIbHBIX CBS3eH, KOrjla OTKIIOYEHHE OJHOH H3
JIHHHI He COITPOBOXKJIAeTCS HapyIIeHHEM CHHXPOHH3MA (B 3TOM CIIy4ae IIPHMEHSIOT OOBIYHBIE
ycTpoiictBa AIIB);

0) ecrmH HMeeTcsS OBICTPONEHCTBYIOIAS 3aIlHTa H OBICTPOJASHCTBYIOIIHE BHIKITIOYATEIH,
TTO3BOIISIONHEe 00ecIeunTh MomHoe BpeMd Iukina AIIB (oTkmodeHHe — BKIIOUeHHEe) He Oolee
tAIIB1 = 0,25...0,5 c. mpH NMOBpEeXAEHHH B JIFOOOH TOYKE 3aIHIIaeéMOH JTHHHH, 3a VKa3aHHOE
BpeMs BEKTOPRI 2/1C pasAelnHBIIHMXCS HCTOYHHKOB HE YCIIEBAIOT Pa30HTHCh HA 3HAUHTEIIFHBIN
YIOII, TIO3TOMY IIOBTOPHOE BKIIFOUEHHE COIIPOBOKIAETCS JMOITYCTHMBIMH TOITYKAMH TOKa H
3aBepIIacTCS YCIEIHBIM BXOXKIEHHEM B CHHXPOHH3M, ycTporcTtBa AIIB ¢ TakuMm BpeMeHeM
JIeHCTBH S Ha3h! DOJIEH CTBYIOIIIMIL,

Ceptudmkar: ECDDit}t}dE'rEEIFhBBE-EJEEEDEETBAE{JDDEDDDDDdSE

0sG 6L BKIIQUEHHE HAa HECHHXPOHHYIO padoTy IpH IHOOBRIX yrimax Mexnpy OI/C

Bnaneneu: e

pPasac/IBINTHXCHA HCTOYHHKOEB HE ITPEACTABIIACT OIIACHOCTH IJIA Gﬁﬂp}fﬂGEaPﬂlﬂ H o0ecIieuHBacTCd
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OBICTPOE BOCCTAaHOBIIEHHE CHHXPOHIM3MA, TaKOe YCTPOHCTBO AlIB HassBaeTCSI HECHHXPOHHEIM. B
CHCTEMAX C ITIyXO3a3eMIIEHHBIMH HEeHTPasSIMH HapsAy C TpexdazHbIM ITPHMEHSETCS TaKXKE
omgHO(a3zHOe aBTOMaTHYeckoe NMOBTOpHOe BKiIroueHHe (OAIIB). Vcerpolictea OAIIB mMeroT
OIIpeJieIeHHbIE ITPpeHMYyIlecTBa Iepel Tpexda3HbMH Y AIIB. OgHaKo OHH 3HAYHTEILHO CIIOKHEE,
H TpeOyroT Imoga3HOro YIIpaBIeHHS BBIKIIIOYATEISMH. MMEIOTCS TakKe CXEMBI COBMECTHOIO
corinacoBaHHOro aencTeHS yeTporncTs TAIIB 1 OAILIB.

YckopeHnne 3amnutel mocie AlIB. IIoBTOpHOE BKIIIOUEHHE HA YCTOHYHBOE TTOBPEKICHHE
JIHHHH, HE MMEIINEH OBICTPOAECHCTBYIOIEN 3all[HTBI, BPEJHO OTpakaercs Ha padore
IMOTPeOUTENIEH, YCHWIHBAET IIOBPEXIAEHHS B MecTe K3 M ycyryOIseT OIaCHOCTh HapPVIIEHHS
YCTOHUYHMBOCTH ITapajJIENbHOH PpaloThl  BIEKTpOCTAaHIMH. llosToMy Iiepell ITOBTOPHBIM
BKIIFOUEHHEM BBEIKIIFOYATEIS JIMHHH ITPOM3BOAHUTCS VCKOPEHHE JEHCTBHS €€ 3all[UThL, T.€.
ABTOMATHYECKOE CHIKEHIE WIH ITOTHOE HCKITFOUEHHE BEIJIEPKKH BPEMEHI.

YckopeHue 3amuThel rmocine AlIB rpeaycmarpuBaeTcs JHPEKTHBHBIMH MaTepHalaMH He
TOILKO IS JIMHHI, HE MMEIOIMX OBICTPOJIEHCTBYIOIIEH 3aIl[UThI, HO M IS JIMHIIH, HMEFOIIIX
CIIOKHBIE OBICTPOJECHCTBYIOIIHME 3aIUTHI, KAK Mepa ITOBBIIIIEHHS HAACKHOCTH 3aII[UTHI JTHHHHI B
1enmoM. Ha xaOelnbHBIX THHHSX YCKOpeHHe 3alluThl ITociie AIIB HeoOXOoauMO ITPHMEHSTH IS

ITPEAOTBPAIIICHHA ITOBPCKICHITA KabelleH H3-3a IIEPETPCBa IIPH JJIMTCIIBEHOM ITPOXOXACHHH TOKA.
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PHCYHOK 2 — Y CKOpPeHHE JeHCTBHS PelleHHOM 3aIuThI ITpu AlIB

Ha pucynke 2.1(0) mokazaHa cxXeMa BBINTOIHEHHS YCKOPEHHS MaKCHMAaJIbHOH TOKOBOH
samuTel 1mocine AlIB. YckopeHHOe AEHCTBHE 3al[HTBI OCYIIECTBRIISETCS Yepe3 MIHOBEHHBIH
KOHTAakT KT2.1 pene Bpemenn KT2. llerms yCKOpeHHOro IEHCTBHS HOPMAaJIbHO Pa3OMKHYTA
KOHTAKTOM ITPOMEeXXYTOUHOr 0 pelle yekopeHHs KL2, koropoe cpabaThIBaeT Iiepel] IIOBTOPHBIM
BKIIFOUEHIEM BBIKITFOUATENS I, HMeS 3aMEJIJICHIE Ha BO3BPAT, AePKUT CBOH KOHTAKT 3aMKHYTHIM

OKYMEHT MMOAMWUCAH

B TeUeHH#EIEKPCHHO@ NOANUCHIO
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IIosTOMY, €CIIH IMMOBTOPHOE BKIIFOUEHHE IMPOUCXOMNUT Ha YCTOHUMBOe K3, 3aIiHra BTOPOH
pa3 IOAECHCTBYET Oe3 BBIAEPKKH BPEMEHHM IIO LIENMH YCKOPEHHS 4depe3 KOHTAakT peie KL2, B
Ka4yeCTBE KOTOPOro OOBIYHO HCITONB3YeTCA pene Tuiia PI1-752.

YckopeHne sammrel g0 AlIB mosBonsger yckopHTh OTKIOYeHHe K3 M oOecIieunTh
CEJIEKTHBHVYIO JIMKBHJIAI[HIO TIOBpPEKIcHHMH. B ceTH MakcHManbHas TOKoOBas 3armqura MT31,
YCTAHOBJIEHHAS Ha TMHHH W 1, IO YCIIOBHIO CENEKTHBHOCTH JOJKHA HMETH BBIIEPKKY BPEMEHH
Oomplle, 4YeM MaKCHMalbHasd TokoBag 3ammrTa MT32 mmmmu W2, OgHHM H3 CIIOCOOOB,
00eCITeYHBAOIIIX OBICTPOE OTKIIFOUEHHE ITOBPEKICHII HA THHHH W 1 0e3 IIpHMeHeHH S CIIOKHBIX
3aIHUT, SBJISETCS YCKOPEHHE MaKCHMAIbHOH TOKOBOH 3amuThl 3TOH JMHHH o0 AlIB. C ston
1[eJIb 10 3a1uTa MT 31 BRIITOIMHAETCS TaK, YTO IIPH BOSHHKHOBEHHH K3 OHA IePBEIH pas3 JeHCTBYET
0e3 BBRIJAEPKKH BPpEMEHH HE3aBHCHMO OT TOI'O, Ha KaKOH M3 JIMHHI ITpon3onio K3, a rmocine AIIB
JIEFICTBYET C HOPMAJIbHON BRIJEPKKOH BPEMEHH.

B ciyuae K3 Ha mmmrm W1 cpabarteiBaeT 3ammura MT31 (3ambikaercsa koHTakT KAL.1 u
3arryckaeT pene BpeMeHH KT2). IlepBeim 3ambikaeTcsa KOoHTAakT KT2.1 B IlemH yCKOpeHHST H
OTKJIFOYAET 3TY IHMHIIO Oe3 BRIJIEPKKH BpeMeHH — PHCYHOK 4B. Ilocne AIIB, ecim moBpexaeHe
YCTPAHIWIOCH, JIMHUS OCTaeTCsa B paboTe, eCIH JKe ITOBPEKIEHIE OKa3aJIOCh VCTOHYHBEIM, JITHHS
BHOBB OTKIIFOUHUTCS, HO VKE C BBIJIEP/KKOH BPEMEHH: ITPH cpadaThIBaHMI BEIXOAHOrO pene AlIB
(KL1) mpomzoiiger mmyck pene yckopeHHSI KL2, y KoToporo nepekimroyarTces KOHTaKTe KL2.1 u
KL2.2.

KonTtakroMm KL2.1 paspreiBaeTcs Lielb YCKOPeHHS, a KOHTakToM KL2.2 pene KL2 Oymer
YIEpKHBAThCA B CpadoTaBIIEM IIOMOXKEHHH, IIOKAa He OTKIIOUHTCS K3 M He pasoMKHYTCH
KOHTAKTEI PEJIe 3aIl[HTHI.

Ha mmxpomnporieccopHan 0asze HauOoIbIee paciipocTpaHeHue monyunim pene PIIB-01 u
PIIB-02. OHH BBIIIOJIHEHEI Ha HHTETPAlbHBIX MHKpPOCXeMaX H Ha VHH(QHIIHPOBAHHOM
KOHCTPYKIMH. /{1151 raJIbBAHHYECKOr O OTAEIIEHHS IIETIEH pelle OT HCTOYHHKOB BXOJHBIX CHTHAJIOB
H BBEIXOJHBIX I[ETIeH BKIFOUEHHS BHIKIIFOYATENS MCIIONB3YIOTCS SIIEKTPOMArHHTHEIE PEIIE C
repMETH3HPOBAHHBIMH KOHTAKTaMH (T€pKOHBI) H BBIXOJHOE pele C JIBYMS OOBIYHEIMH
KOHTAaKTaMI.

B ¢yHKIIHOHaIR HOH cxXeMe aBTOMaTHdeckoro ycrpoicrBa PIIB-01 (pucyHok 2.2)
Pa3INYAOTCS 3JIEMEHTHI (POPMHPOBAHHS (KOHTAKTAMH) JHCKPETHBIX ITOTEeHIHAIIEHBIX CHTHAJIOB,
a IMeHHO: Imycka 211 koHTtakTroM KL 1, 3ampeTa gernicteug 3/, paspelleHH s IIOAT OTOBKH K HOBOMY
IEHCTBHIO — BO3BPATy B HCXOMHOE COCTOSHHE PB, 3allfUTHOroO CHrHama, IIpeJOoTBPAaIIaroIero
JTOKHBIE ﬁ%‘iﬁ%ﬁﬂﬁmr TepephiBax €ro IMHTAaHHS OT HCTOYHHKA ITOCTOSHHOT'O HATIPSKEHH T

Ceptud TI CO000043ES 22205E7BAS00060000042E
.E JEMEHE31.L)s2lEMEHE YIIpaBIeHH DY BBRIXOAHBIM pene KL2 u aimeMeHT HH(pOopMaLui O

Bnanen

nenctBuH PIIB (curHammzamm) UO.
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Cxema PIIB-01 comepXHT 5lIeMeHTHI (OPMHPOBAHHS CHTHAJIOB  BKIIIOYEHHS
BREIKIFOUarenen Oe3 BhIIepKKH BpeMeHH DLAIIB um AlIB ¢ BRIZEPKKOH BpeMEHH, 3JIEMEHT
OJHOKPATHOCTH JAeHcTBHA (3ampera) D0]I, aleMeHT ITOATOTOBKH K HOBOMY JeHcTBHIO 1] H
sIIeMEHT BBIZIEpKeK BpeMeHH OB cpaGaThIBaHHSA t¢ H ITOATOTOBKH K HOBOMY JeHCTBHIO (BO3Bpara)
tB.

DOYHKIHH Ha3BaHHBIX 3JIEMEHTOB, KpoMe KOHTAKTHBIX, BEITTOITHSIOTCS
B3aHMOJICHCTBYIOIMNMH JHCKPETHBIMH HHTeIrpaJIbHbeIMH MHKpocxXeMamMH DX (M) ceprii, K176,
PEAH3YIOIMMMH JIOTHYECKHE OIlepallHH COBIIQJIEHHS CHIHAIOB (JIOTHYECKHX EJHHHI[) H HX
orpuriannisg DX (M-HE). Ha ¢pyHKIMOHaIBbHOH cXeMe IT0Ka3aH, HallpHMepP, CHHTe3HPOBaHHBIH H3
nByx mukpocxeM DX1 u DU (HE) sneMeHT JTOrHYeckKoro IepeMHOKeHHS (KOHBIOHKI[HH)
JTHCKPETHRIX ITOTEHIHAIBHBIX CHIHAIOB DX .

OIEMEHT BRIJIEPKKH BPEMEHH BBINOIHEH Ha MacCHBHBIX RC-HHTErparopax U aKTHBHOM
3JIEMEHTE CPaBHEHHS IIOCTOSHHOI'O HANPSKEHHS, ITOIYYAaeMOro OT HCTOYHHKA IMMTAHHA, C
HaIIpsDKEHHEM Ha 3apsKaroIeMCcs KOHIEHCATOPe PENEHHOr0 JEHCTBHS HA OCHOBE HHTETPAIBHOTO
oneparoHHoro ycummrensd taia K553Vl B mud depeHImaTbHOM BKIIIOUYEHHH, OXBAaYE€HHOIO
TTOIIOKHTEILHOH 0OpaTHOM CBS3BIO.

3apsiT KOHJAEHCATOPOB OT TPaH3UCTOPHBIX HCTOUHHKOB TOKOB OOECIIEUHMBAET JIMHEIHOE
HapacTaHHE HAaIIpsUKEHMIIT Ha HHX M, CIEIOBaTelbHO, OO0Iee BBICOKYIO, YEM IIPH
3KCITOHEHI[HAIbHOM HapacCTaHHH, YeTKOCTh CpadaThIBaHHS OECKOHTAKTHOI'O PEIE BPEMEHH.
MCTOYHHKHN TOKOB BKIIFOYAIOTCS H OTKIIFOYAIOTCS I CKPETHO H3MEHSIOIIIMICS HaITPSDKEHH IMH Ha
BBIXO/JaX JIOTHYECKHX HHTEIPAIbHBIX MHKPOCXEM.

OneMeHT 3anpera 20]], obecrieuHMBarONIil OJHOKPAaTHOCTE AcHCTBHA PIIB, comep:xur
HHTETPaAIbHEIE TPUITEPEL DS 1S 3aIIOMHHAHI ST CHTHAIIA.

B sneMeHT yIipaBIeHH I 5Y BBIXOIHBIM 3JIEKTPOMArHHTHBIM pejie KL2 BXOMHUT BRIXOMHOH
TpaH3uCcTOp VT, NepeKnroyacMBIH B OTKPBITOE COCTOSIHHE JHCKPETHO H3MEHSIOIIHMCS TOKOM,
BO30YKIacMBIM HaIIPSKEHHEM HA BRIXOJIE JTOTHYECKOH HHTEr pallbHOH MHKpocXeMbl DX 2 . Pene
KL2 mmeer aBe OOMOTKH, BTOpas H3 HHX (TOKOBasl) — VIEpKHBAloOMas — BKIKOYAETCS
TIOCTIEMOBATEILHO B IEIb VIIPABJLIIOINETO BO3ACHCTBHSI YB Ha BO30YKIcHHE KOHTAKTOpa
AIEKTPOMArHHTa BKIFOYEHHS BHIKIIOYATENS JIMHHH SIIEKTpoIlepeladyd, TpaHC(opMaropa, IIHH
AIEKTPOCTAaHIHH. MH(pOpMaIlHOHHEIH 31eMeHT M5 BHITIOIHEH Ha HHTET PallbHBIX TPaH3HCTOPHBIX
TIEPEKITFOYATENSIX H CBETOIHOIAX.

Ha sxox PIIB mocrymaror QHCKpeTHBIE ITOTEHIHAIIBHEIE CHTHAJIBL OT IIETIEH YIIPaBIEHHS
Eblmqgﬁﬁ%ﬂg%‘%ﬁﬁgycm CII BO3HHMKaeT IIpH HEeCOOTBETCTBHH IIONMOKEHIMI KIIrOYa

Ceptvpukatr: 2C0000043ESABBBO52205E7BAS00060000043E
Bnam&;ﬂpa@g@mm{mg@m o#la BRIKITFOUATEINS (OTKIIFOYEH), CHTHAII Ha pa3pelIeHHE ITOATOTOBKH K

BKIIIoueHH CPB — or xmouda YIIPABIICHHA BKJIIIOUYEHHEM BBIKJIIOYATCIIA, CHI'HAJIBI 34IIPCTa C3
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nerictBus PIIB — o1 ximroua yirpaBieHHsS OTKIFOUYEHHEM BEIKITFOUATEIIS, OT YCTPOHCTB PEIeHHOH
3aIUTEI, CpaOaTHIBAIOIMMX TOIBKO IIPH BHYTPEHHHX IIOBPeKIAEHISIX TpaHC(OpMaropa, OT
TH(QepeHIIHAIBHON  3all[UTBI  IMMH  3NeKTpocTaHIMH  (kpoMe PIIB  BEIKIIIOYaTEnls,
IpeJHa3HAYeHHOTO I HX onpoOoBaHus). Ha Bxox smemeHTa 311 3aIlHTEI OT HENIPaBHIBHOIO
HNEHCTBHS IIPH TIEPEPBIBAX IMMTAHHMS CXEMBI IIOCTYIIaeT HarpsokeHHe EII or HcTOYHMKA
oreparHBHOro Toka. IIpu ero Hamiumn PIIB rotoro K AEHCTBHIO, T.€. HAXOAUTCS B COCTOSHHII
oxkaHuA (TepkoH 311 pa3oMKHYT).

[Ipu noctyiuieHHH curHaja mnmycka cpadaremsaeT pene KL 1 samemenra D11 u Bo3OyxKgaer
snieMeHT BAIIB, BBRIXOMHOH MHCKPETHBIH CHTHAJI KOTOPOIO IIPOXOAHT Yepe3 JIOTHYECKYIO
MHKpocxeMy DX 2 sjemeHTa yIIpaBjIeHHS DY, Omarogaps IIOCTYIUIEHHIO HA BTOPOH €€ BXOJ
curHana or Jll. Ilogeismorneecsa HaIpsKEHHE OTHOCHTEIBLHO OTPHIIATEILHOIO ITOTEHI[HANIA
svMurTepa VI Ha BeIXoZe DX 2 (HyJIeBOH IIOTEHIHATI) BO30YKIaeT TOK 4Yepe’ SMHTITEPHBII
IEPEXO]] TPaH3HUCTOpa, IMEPEKFOYAIOIHI €r0 B OTKPHITOE COCTOSHHE, BRIXOAHOEe penne KL2
cpabareiBacT H BO30VKIAeT COOTBETCTBVIOIIYIO I€Ib YB VIIpaBIeHHUS BO3AYIIHBIM
BBRIKIIFOUATEIIEM JIMHHH 3JIEKTPOIlepeaayuH, oCcyIecTBILEOINM bAIIB.

OneMeHT BAIIB ogHOBpeMeHHO IepeKroyacT TpUITEP DS CHrHaIOM, ITOCTYIIAOIIHM Ha
€r0 BXOJI 3aIlCH S, HAIlPSKEHIE Ha BRIXOE KOTOPOr O, TIOSBIISIOIIEECS ¢ HeOOIBINON 3aePKKOI
t3, yOupaer, Bo3geicTBYS Ha HHBepcHBIH Bxon DXI1 (3AIIPET), Beixomuoii curHan BAITIB,
oOecIieuynBas OJJHOKPATHOCTE €r0 JeHCTBHSL

Ecim BRIKITIOYATEIIL MACISHEIH, TO €ero AlIB Ipou3BOAHTCS ¢ BEIAEPKKOH BPEMEHH.

[Ipn sroMm uems BAIIB BEIBOOMTCS M3 AeHCTBHS, KaK YCJIOBHO IIOKAa3aHO Ha CXEMe
Hakmagkon SX. Ilo curHamy 311 cpabateiBaeT smeMeHT AlIB M 3allyckaeT pele BBIICPKKH
BPEMEHH cpadaThIBaHH A tc. CHIHAI ITYCKa ITOCTYITAET TAKXKE Ha OJUH H3 IBYX BXOJIOB MHKPOCXEM
DX1 u DX 2 . [locne cpabaTeIBaHHS PENEHHOIO 3JIEMEHTA BPEMEHH tC €ro CHIHAJI IIOCTYIIAaeT Ha
BTOPOH BXOJ MHKpocxXeMbl DX1 H paspelaceT IpoXOKAeHHEe ITYCKOBOI'O CHIHAJIa HAa BXOX S
3aIHCH TpHITepa DS sneMeHTa OJHOKPATHOCTH AeHCcTBHS 20 /] H BTOPOH BXOJ MHKPOCXeMEI DX
2 ., KOTOpas IEPEKIOYaeTCa IO HYJIEBOIO IMOTeHIHana 0 — ITOIOXKHUTEIbHOIO OTHOCHTEIIRHO
OTPUIIATENLHOIO ITOTEHI[HAIA AMUTTEPa TpaH3ucTOopa V1. HampsokeHneM, BO30YKIarOIHM TOK
SMHUTTEPHOIO Iepexoma, TpaH3ucTop V1 orkpeBaercs, pene KL2 cpabareBaer. Ero KOHTAaKT,
COEJIHHEHHBIH ITOCIIeJIOBAaTelbHO CO BTOPOH (yaep KHBaromieH) OOMOTKOH, 3aMbIKaeT IIellb
BO30YKIEHH S KOHTAKTOPa I[EITH 3IeKTPOMATHUTA BKIIFOUEHHS MACIISIHOTO BRIKITFOYATEIIS.

BrixogHon curHan sneMeHTa DXI, Kak yKaspIBalIOCh, IIOCTYIIAET HA BXOJ 3allFICH S

TPHITEPa Jorp B AHA G ASIDSDKEHHE KOTOPOTO ¢ HEGOMBIIION 3aepKoil tB IIpOM3BOIHUT (Yepes

Ceptwduykay, 000004 3ESABBESS52205E7BA 000004 3E
Bna ﬂgnjjj( ii@@g;g&'g@ﬁgm , OOCCIICHIBAA OJHOKPATHOC ITOBTOPHOC BKIIKOYCHIC BBIKJIFOYATCIIAL
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Kax BHIHO M3 CXeMBI, ITYCKOBOH CHIHan OIl depes sineMeHT IIOATOTOBKH K HOBOMY
nerictBHiO [1]] 3ampemaer 3amyck (Mrkpocxema DX 3) snmemeHTa 5B BBRIIEPKKH BpeMeHH (B
BO3BpaTa cXeMbl B HCXOJTHOe cocTosHHe. [Tocne ncuesnopennsa ClI u nceteyeHns BpeMeHH B (He
MeHee 10 ¢) BRIXOIHBIM CHIHanoM OB, nmpoxomsmum yepe3 DX2, 6rmaromapsi HaITHYHIO Ha BTOPOM
ero Bxojie curHaiga or I1J[, ¥ mocTymaroimuM Ha BXOJ CUMTHIBAHHS R Tpurrepa DS cHumMaercs

sanpeT gencTeusga AlIB. Cxema B 1IeJIOM IIPHXOIHUT B HCXOJHOE COCTOSHHE.
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PucyHOK 2 — OyHKIIHOHAIIBHAS cxeMa pene PIIB-01

CPB
—

OOBIYHO BO H30eKaHHE ABYKPAaTHOrO BKIIIOUEHHS HA YCTOHYHBOE K3 OT ABYX YCTPOHCTB
AlIB, pacronoXeHHBIM II0 KOHI[AM JIMHHH, ITPOH3BOJHUTCS CHayajaa €€ OINpoOOBaHHE ITYTEM

BKITFOY e HISb oy @HoibcPopoHEl (AIIB ¢ KOHTpomeM OTCYTCTBHS HaIpsKeHNSI). Eciii HammpspKeHHe
SNEKTPOHHOW NMOANWUCHIO

Cepvdbpa THHIT B OSUTRHGBITHGOR. @ 0TIOBpe K IcHIE YCTPAHHIIOCh, JEHCTBYET BTOPOH KOMIUIEKT AlIB

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

(AIIB ¢ KOHTpONeM HaJIM4H S HAIIPSDKEeHH ).
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B Tex ciyyasx, Korja CHHXPOHH3M HapyIllaeTCs, Ha JIHHH X IIPHMEHSIOTCA B 3aBHCHMOCTH
OT KOHKPETHBIX VCJIOBHI pa3IH4HBIe THIBI YycTporcTB AlIB: HecnmaxponHoe (HAIIB),
opicTposericTByiomee (BAIIB), ¢ oxmmanmem cuHXpoHH3Ma (AIIBOC), ¢ ymaBimBaHHEM

cuaxponnsMa (AIIBYC), ¢ caMOCHHXpOHH3AI[HeH CHHXPOHHBIX T'eHEPaTOPOB, KOMIIEHCATOPOB H

neuratenei (AIIBC).

L Q2 TAZ2 2 1 TAl Q1 I S

A N » > “— O @jg )_I_(q
; K

Tva - . i TV1

% A

B maHHOM JKCIICPHMCHTC HCITOJIIB3YCTCA JIHHHA JIICKTPOIICpSAdil € ABYCTOPOHHIM

nuTaHueM (cM. pHc). OT cepeHHBI IMHHH ITOJTy4YaeT ITHTaHHe aKTHBHASA Harpyska P, Ha ImHax
KOTOPOH YCTPaHBAETC I KOPOTKOE 3aMBbIKaHHE K.

Brikmrouaterms (Q3, paboTaroliii B aBTOMAaTHUECKOM PEXKHUME, HCIIOIB3VETCS IS
OT'PAHHYEHHS BPEMEHH 3TOI0 KOPOTKOI'O 3aMBIKAHH L.

TokoBeIe 3amTa H ycTpoHcTBa AlIIB MOZEIHpYIOTCS HA KOMIIBIOTEPE C ITOMOIIBIO
CITEI[HAILHOH TIporpaMMEl. |Ipermonaraercs, YTO HApYIIEHHI CHHXPOHHOH padoThl HCTOUYHHKOB

ITHTAHITA HE ITPOHCXOIHT.

YKazanue no mexHuke d0e30nacHocmu.
YKa3aHH S 110 TeEXHHKe 0e30IIaCHOCTH ITPH BEOTOJIHEHHH HﬂﬁﬂpﬂTﬂpI{BIX paﬁn:rr ITPHECACHBL

B ITPHIIOKEHHE A.

VKa3aHua no 6sIno0JIHEHIUI0 1ADOPAMOPHOIL padomul:

— YOeaurecy, YTO YCTPOHCTBA, HCIIONB3YEMEBIE B BKCIIEPHUMEHTE, OTKIIFOUEHEI OT CETH
3JIEKTPOITHTAHHS.

— CoemquHure rHesga « T K» ucrtounnka Gl.

— CoeHHHUTE THE3/Ia 3allUTHOrO 3a3eMIEHHS YCTPOHCTB, HCIIOIB3YEMEIX B 3KCIIEPHMEHTE,
¢ THe3stoM «PE» uctounmnka Gl.

— CoeIHHHUTE anmnaparypy B COOTBETCTBHH C 3IIEKTPHYECKOH CXEMOMH COEIHHEHIH.

— TymOnepsl genuTenen HapsDKeHNI KOHHeKTopa Al2 ycTaHOBHTE B ITOJIOMXKeHHE «1:1».
TymOrep H%mqupﬂ PEEIMA paldoTel OOIIEH TOYKH aHAIIOrOBBIX BXOJOB KOHHeKTOpa Al2

SNEKTPOHHOW NOANWUCEIO
<+ YCTAaHQOBHTIE - B JIONOKEHHE  ALGND». TymOnepsl BriOOpa pexnma paboThl IH(POBBIX

A ] =1L Len3ivxoBea 1ITeEHHAa ~AJeKCadapoBHS
BXOJOB/BBIXOZOB Onmoka All BBOJa-BBRIBOJa ITH(PPOBBIX CHIHAJIOB YCTAHOBHTE B ITOJIOKEHHE
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«BBEIXOM» (TymOnep BHH3) A1g kKoHTakToB DIOO0...DIO3, B monokeHHe «BX0a» (TyMOIIep BBEPX)
1 KoHtakTtos DIO4 .. . DIO7.

— llepekmroyaTenu peXHMOB PadOTHI TPEXIIONMIOCHBIX BBEIKIIIOUaTeneH A2, AS m A7
YCTAaHOBHTE B IoilokeHHe « ABT.», BeIKIrouaTensa A6 — B ronoxeHne « PYUH . ».

— HommHanmpHBIE HaIpskeHHS OOMOTOK TpaHcopmaTopoB Omoka Al BBICTaBbTE
paBHBIMH, HarpuMep, 127/230 B. IlapaMeTpsl ImmHHIIT 5iaekTponepemgaun A3 u A4
IIEPEKITFOYaTEeNIAMH YCTaHOBHTE, HaIllpHMep, ciaeayronmMi: R = 200 Om, L/RL=1,2/32 I't/Om,
Cl1=C2=0 Mx®. BriOepure MOIITHOCTS aKTHBHOM Harpys3kH A8, HartpuMep 80% ot 50 BT BO BCcex
Tpex (azax.

— IlpuBemure B paboyee COCTOSHHE IIEPCOHAJIBHBIN KOMIBIOTEP Al3 H 3aIycTHTE
ITPHKIIATHYIO ITporpaMMy «AlIB IMHIH 3eKTponepeiaui ¢ IBYCTOPOHHUM ITHTaHHEM) .

— 3ajiafTe yCTaBKH 3aiHTel H AIIB, HaKaB Ha COOTBETCTBYIOIIYIO BHPTVAlIBHYIO KHOIIKY.
Hanpumep, HCITONB3YHTE YCTAaBKH 110 YMOITYAHHIO.

— Bxirrounte BeIKTrOUaTeH « CETh» Beikmrouartenes A2, A5, A6, A7, 6moka All BBOga-
BBIBOJIa IIH(POBBIX CHITHAJIOB.

— Brxmrounte wncrouHnk Gl. O HamyuMH HaIpsOKEHHH Ha €ro BBRIXOJE JOJIKHEI
CUTHAIIH3HPOBATE CBETSIIHECS CBETOMHOIBI.

— Haxnoire Ha BHPTYAIBHYIO KHOIIKY «3allyCTHTBE» H CMOIEIIHPYHTE KOPOTKOE
3aMBIKAHHE, BKIIFOUNB BEIKIIFOUaTelmh A6. Ilocime Toro, KaKk aBToMaTHKA 3aBEPIIHT CBOIO padoTy,
OCTAHOBHTE 3aITHCh. Ha)KMHTe Ha BUPTYAIIbHVIO KHOIIKY «OTOOpasuTh 3allMCAHHBIN ITPOLECC) H
IIPOAHAIH3HPYHTe OCIIUIJIOTPAaMMBI TOKOB M HAIpsDKEHHI, a TakXke HH(POPMAIHIO O
ITOCTIEIOBATEILHOCTH ITPOH3OIIEAIIIIX COOBITHIL.

— [Ipu padore ¢ rnmporpaMMoN CIEAVET ITOJIB30BATHCS €€ BO3MOKHOCT SIMH:

— MacmraObHpoBaHHe OCIIIIIOTPAMM ITPOH3BOAUTCS ITyT€M HaKaTHS Ha rpadHke JIeBOH
KJIABHIIM MBIIIH H, HE OTITYCKas ee, IIEPEMEIEHHA MaHHITYIISTOPa CIIEBa HAIIPaBO M CBEPXY BHUS.
Bosepar Kk HavyaTbHOMY MacIITaly OCYINECTRIISIETC S 0OpaTHEIM IIepeMEIEHHEM MaHHITYJISTOpa —
CITpaBa HaJIeBO H CHH3Y-BBEPX.

— JIBHTaTh Ipa(yHK OCILIFTIIIOrPaMM OTHOCHTEIIFHO OCei KOOPAMHAT MOKHO ITyTeM HaKaTHS
H yJIepKaHUS Ha HEM ITpaBOH KHOIIKH MBI H €€ OJHOBPEMEHHOIO IIEPEMEINEHNSI B HYKHYIO
CTOPOHY.

— Jlist yamoOcTBa oIpeielleHHs 3HaUeHHH BEIIMYHH 110 I'papHKaM B HIDKHEH 4acTH 5KpaHa

GTGﬁpﬂ}KﬂmTGH TCKYIIHE KOOPAHHATEI YKA34aTCIJIH MBbIIITH.

W
— b AR BA eaIay CTIIACh), TO Ha SKpaHe KPaCHBIM IIPH(TOM OTOGpakaeTcs BPeM,

Ceptucomkatr: 2C0000043ESABBBO952205E7 AEﬂDDEﬂDDDDdH%
BnanenQCTABIMESCT 40, £6,CPa0ATHIBAHI L. BpeMsi, ocTaBlleecsd 10 cpadaThiBaHsI AlIB, oToOpaxkaercs

CHHHM IITPH(TOM.
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— YCT&EI{Y TOKa CIICAVYET 3a/ldBaThb ,I[E:ﬁCTE}?IOH_[HI'uEIII SHaAYCHI AMIL.

— 3aIIich ANCKTPOMAIHHTHBIX IIPOIECCOB B CXCMC ITPOH3BOIHICAH HpﬂIpMDﬁ B

IHKITHYecKHi Oydep. Ero uinHa cocTaBIsgeT 15 ceKyH]I.

— Ilo 3aBepIleHHH 3KCIIEPHMEHTOBR OTKIIOUNTE HCTOUYHHK Gl u BeIKIrOuarean « CEThb»

O0mokoB A2 , A5, A6, ATuAll.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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INEKTPOHHOW NOANWUCEID
2C0000043E9ABEB952205E7BAS00060000043E

AOKYMEHT NOANMWUCAH
llleGayxoea TaTeAHa AnexkcaHgpoBHa
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CepTudukar:
Bnaneneu:



Codepacarue omuema:

OT4YeT JOIKEH COLEPKaTh:

1. HazBanme padorhI,

2. Llens paborHl,

3. Kparkie TeopeTHUYECKHE CBEJICHH S,

4. OrmHcaHHe HCIOIb3yeMOr0 000PYAOBAHISI H MaTePHAaJIOB,
5. ITopsimox BRINIOHEHHS PadOThI,

6. Beruniciiennsa u o6paborka pe3yibTaToB,

7. BBIBOJIBL.

Konmpononste eonpocet:

1. Uto Takoe yCIEeNMHOCTh aBTOMATHYECKOT'O ITIOBTOPHOI O BKITFOUEHI 57

. I' e ob6s3aTenpHO yeTaHaBnuBarh AlIB 1 ITOBTOPHON ITOMaYH HaIIPSKEHNS?
. 'To Takoe HECHHXPOHHOE ITOBTOPHOE BKIIFOUEHHE?

. Korma MoKHO oTKa3aThCs OT MEP, IIPCAOTBPAIIaFOIIX HECHHXPOHHOC BKIIFOUcHHE ?

. Y CKOpeHHe 3aIlUTEI rmocie AlIB.
. YCKOpeHHe 3aInuThI 10 AlIB.
. IppHipm padotsr PIIB-017

o o0 -1 O bh = 2

. Uto Takoe Tpurrep?

10. OcymectBienue BAIIB Ha PIIB-017?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Jabopamopran padoma Ne3. Aemomamuueckuil 6600 pezepéa. Aemomamiuueckoe

PE3EPEHOE 6RJIIVUECHUE CEKHHOHHOZ0 6bIKJIOYUAME]IA NOHU3UMEIbHOI Hﬂﬂﬂlﬂﬂﬂﬂuu.

H EJib pﬂﬁ ombi: O3HAKOMIIEHHE C OCHOBHBIMH IMPHHITHIIAMIT PE3CPBHPOBAHIA, PCall3a1ITAa
HX B Pa3/JITHYHBIX CXEMAX, PACHUCT YCTABOK H BBIACHCHIIC IeHCTBHS aBTOMATHKH ITPH Pa3JIHYHbIX

BHI4dX HEHOPMAJIbHBIX PCKIIMOB B CCTH.

OcHo6bl meopuiL:

JImsT  HaOe)KHOrO  BIeKTPOCHAOXKeHHS  IIOTpeOHTelnell B SHEPrOCHCTEMAxX M
3JIEKTPOYCTAHOBKAX  CO3JAIOTCSA  CIIEI[HAIBHBIE  CXEMBI  SIEKTPHYECKHX  COEJQHHEHHIL,
00eCIIeYHBAOIIHE TTOBBIIIEHHYIO HAZlEKHOCTD.

BBEICOKYIO CTENEHh HAAECKHOCTH 3SIEKTPOCHAOKEHHS OOECIeUHBAIOT CXEMBI ITHTaHH
TIOACTAHI[HIT OJHOBPEMEHHO OT ABYX H 00lee HCTOYHHKOB IMTAHHS, ITOCKOIBKY ITPH TaKHX
CXeMaX aBapHIHOE OTKIIFOUYEHHE OJHOI'O M3 HCTOYHHKOB HE HAapVIIaeT IHMTaHHI ITOTpe OUTelIeH.

HecMOTps Ha 3TH OYEBHIHEIE IIPEHMYIIECTBA MHOI OCTOPOHHET O ITHTAaHHS ITOTpeOHTE el
OOJIBIIIOE KOJTHYECTBO ITOACTAHI[MII BO3MYINHBEIX H KaOelbHBIX CeTeH, MMEIOINNX JIBa M Oolee
HCTOYHHKOB ITHTAHH, padoTaroT II0 cXeMe OJJHOCTOPOHHETO ITHTAaHH L. OJHOCTOPOHHEE TTHTAHHE
HMEIOT TaKKe CEKIHMH COOCTBEHHBIX HYK /I 3JIEKTPOCTAHIII.

[IpHu pazBHTHH CeTeH OJJHOCTOPOHHEE ITHTAHHE YaCTO SBJISETCS e IHHCTBEHHO BO3MOKHBIM
pEIlleHHEM, TaK KaK paHee YCTAaHOBIIeHHOe OOOpYAOBAaHHE H PelleHHas 3allfiTa He IT03BOISEOT
OCYIIECTBHTH ITapasUIelbHYIO padb0Ty HCTOUYHHKOR ITHTAHHSL.

HegocTaTKOM OJHOCTOPOHHETO IMMTAHHSA SBISIETCS TO, YTO aBAPHHHOE OTKIIIOYeHHE
paboyero HCTOYHHKA ITPHBOAHT K IIPEKPAIlleHHIO ITHTaHH ITOTPEOHTENEH, T.€. K aBapHH.

OTOT HEAOCTAaTOK MOXKET OBITh B 3HAUHTEIIBHOH CTEINleHH YCTpPaHeH OBICTPRIM
ABTOMATHYECKHM BKIFOYEHHEM Pe3ePBHOIO HMCTOYHHMKA HIHM BKIIOYEHHEM BBIKIIOYATENS, Ha
KOTOPOM ITPOH3BOJAHUTCA AelIeHHe CeTH. [[JI BBITIOITHEHH S 3TOH OIlePalHH IIIHPOKO HCITOIb3YIOTCS
CIlEI[HaIbHbIE ABTOMAaTHYECKHE YCTPOHCTBA, ITOJIYYHBIIHE HAHMEHOBAHHE aBTOMATOB BKIIFOUEHH S
pe3epra (ABP).

ABTOMAaTHYECKHH BBOJ Pe3€pBa — OIHH H3 METOAOB PEJIEHHOHN 3aII[HTHI, HAIlpaBIEHHBIH
Ha TIOBBIIIEHHE HAJEKHOCTH PabOTHl CETH ANEKTPOCHAOKEHH 1. 3aKII0UYAeTCI B aBTOMAaTHYECKOM
ITOAKITIOUEHHH K CHCTEME JOIOIMHHUTEILHBIX HCTOYHHKOB ITHTAHHS B CIIy4Yae ITOTEPH CHCTEMOH

3IIEKTPOCHAOKeHHI H3-3a aBapHH. CoriacHo [IYD Bce morpeOHTENN 3IeKTPHYECKOH SHEPIHH

TIETIATCS SR b ON A bR ObL: | KaTeropuss — K TOTPeGHTENsAM STOH TPYIIILI OTHOCATCA Te,

Cepmwdukatr: 2C0000043E9ABEBS52205E7BAS00060000043E - -
Bnapendkd PYLUEHMEG, 3HCKT RQEGH GHILA KOTOPBIX MOZKCT ITOBJIICHYD 34 cOOOH OITaCHOCTH IS KH3HH JIFOOCH,
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3HAUNTEIBLHEBIN MaTepHaIbHEIH YINepO, OIMacHOCTh A 0e30IMacCHOCTH IOCYAapCTBa, HapyIIeHHE
CIIO/KHBIX TEXHOJIIOTHYECKHX ITpoIeccOoB H IIp. I KkaTeropms

K BTOH T'PyIOIE OTHOCST 3JIEKTPONPHEMHHKH, TIEPEPHIB B IIMTAHHH KOTOPHIX MOKET
IIPUBECTH K MACCOBOMY HEJOOTIIYCKY IIPOAYKIIMH, IIPOCTOK padounxX, MeXaHH3MOB,
ITPOMBIIIIIEHHOr O TpaHcIopra. I1I KkaTteropmss — Bce ocTalbHBIE MTOTPEOUTEH 3JIEKTPOSHEPT M.

Taxim oOpaszoM, KpoMe HeyIO0OCTB B TOBCEIHEBHOH JKH3HH YEJIOBEKa, IIHTEIbHBIH
IIEPEPEIB B BIEKTPOIMTAHHHA MOKET IIPHBECTH K YIPO3€ KH3HH H Oe30ITaCHOCTH JIFOIEH,
MaTEpHAIBHOMY VINEPOY M APYTHM, HE MEHEE CEPhE3HBIM IIOCIEACTBHAM. becriepeboHHoe
IIHTAaHHE MOYKHO PealH30BaTh, OCYIIECTBHUB 3IIEKTPOIHTAHHE KaKIOro ITOTPeOHTEeNs OT IABYX
HCTOYHHKOB OJHOBPeMeHHO (JuIs rmorpebuTenei I KaTeropHH Tak H JelIaloT), OJHAKO IO 00Has
cxXeMa HMEET PsIJT HEJJOCTATKOB:

1) TOKH KOPOTKOIr0O 3aMBIKAHHS ITPH TaKOH CXeMe ropas3[io BBHIIE, YEM IIPH Pa3iellbHOM
ITHTAHHH ITOTPeOHTENEH,

2) B IIHTAOIIHX TPaHC(OpMaTOpax BEIIIIE ITOTEPH SJIEKTPOSHEPIHH,

3) peneiiHas 3alllHTa CIIOXKHEe, YeM ITIPH pa3elIbHOM ITHTaHHH,

4) HeoOXOJHMMOCTh ydeTa IIEPETOKOB MOIIHOCTH BBI3BIBAET TPYAHOCTH, CBS3aHHBIE C
BRIPAOOTKOH OIPEAETIEHHOIO pekKiMa paboThl CHCTEMEL.

B HEKOTOpEIX CiIyyasx HE IIONIYYaeTCS PpealH30BaTk CXEMY H3-3a TOrO, UYTO HET
BO3MOJKHOCTH OCYIIECTBHUTH IIapaUIEIIBHYIO padoTy HCTOYHHKOB IMMTAHHS HM3-3a paHee
YCTAHOBIJIEHHOH PEIeHHOH 3alHTEL H 000PYIOBaHH 5.

B CBS3H ¢ 3THM BO3HHKAET HEOOXOIHUMOCTH B Pas3eIbHOM 3IeKTPOCHAOKEHHH H OBICTPOM
BOCCTAHOBIIEHHH SIEKTPOIMTAHMA ITOTpeduTenei. PerieHne SToH 3agauyd M BROTONHSIET ABP.
ABP MOXeT IMOAKIIIOYHTh OTAEIBEHEIH HCTOYHHK 3JIEKTPO3SHEPIHH (T€HEPATOP, aKKyMYJLITOpPHAS
O0aTapero) WIH BKIIFOYHTE BRIKIIIOYATENIh, Pa3Ae IIOLIHH CeTh, IIPH 3TOM II€PEPHIB ITHTAHH S MOJKET
cocTaBIIITh Bcero 0.3 — 0.8 cexyH (3T0 BpeMsI cpa0aThIBaHHS BEIKITFOYATETIS).

IIpp 1npoekrHpoBaHHH cxXeMbl ABP, pgomyckarommen BKIFOYEHHE —CEKI[HOHHOIO
BBIKIIFOUATENSA, BaKHO YUHTBIBATh ITPOITYCKHYIO CIIOCOOHOCTH ITHTAIOIIETO TPaHC(OopMaTOpa H
MOII[HOCTh HMCTOYHHKA SHEPTHH, IMMTAIOM[MX TapaUIe]IbHYIO CHCTEMY. B IIpOTHBHOM ciydae
MOJKET ITOIIYUHUTHCS TaK, YTO IEPEKIIIOUEHHE Ha IIMTAHHE OT ITapalUIeIbHOH CHCTEMEI BRIBEET H3
CTpOA H €€, TaK KaK HCTOYHHK IMMTAaHHI HE CMOJKET CIIPAaBHTHCSI C CYMMAPHOH Harpy3Kon obeHx
cucreM. B ciydae eciM HEBO3MOXKHO TIOA00paTh TakKOH HCTOYHHK TIHTAHHS, OOBIYHO

ITPEAYCMATPHBAIOT TAKVIO JIOTHKY 3aIllIHTHEI, KOTOPaA OTKIIHOYHT HAHMCHCEC BaKHBIX ITOT pEﬁHTEHEﬁ

TOKA OOCIR&HGTRM nerDa3IESIOT Ha
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pabouas CEeKIHs IHTAIOIIENH CETH, H OJHA pe3epBHASA B clyuae MmoTepH IMMTaHH A paboueH
ceKIH ABP IOIKIIOUNT pe3epBHYIO CEKIHIO.

- ABP n1ByXCTOpOHHErO AEHCTBHSA. B 3TOH cXeMe mr00as H3 ABYX JIMHHH MOJKET OBITh KaK
paboueH, TaK H Pe3ePBHOM.

Bce ycrporictBa ABP TONMKHEI YIOBIETBOPATE CIEAYIOIIHM OCHOBHEIM TPeOOBAHISIM.

1. Cxema ABP noimxHa IIpHXOMIUTE B JEHCTBHE ITPH HCUE3HOBEHNH HAITPSIKEHH S Ha ITDITHAX
rmorpeduTens 1o moOOH IIPHYMHE, B TOM YHCIE IIPH aBapHHHOM, OIMMOOYHOM HIH
CaMOITPOH3BOIILHOM OTKIFOUEHHH BBIKITIOYATElIeH padoyero MCTOYHHMKA ITHTAHHS, a TaKXKe ITPH
HCUE3HOBEHHH HAIIPSKEHHS Ha IIMHAX, OT KOTOPBIX OCVYIIECTBIISIETCS IMMTaHHEe padoyero
HCTOYHHKA. BKIIIOUEHHE PEe3epBHOIO0 MCTOYHHKA YacTO JAOIYCKAaeTCs TakkKe IpH K3 Ha mmiHax
ITOTPeOHTETIA.

2. Jlng Toro 4roOpl YMEHBIIHTH IHTEIbHOCTH IIEPEPhIBA IMHMTAHMS ITOTPeOHTENEH,
BKIIIOUEHHE PE3EPBHOIO0 HCTOYHHKA IMMTAHHS MJOJDKHO IIPOH3BOAMTBCS Cpa3y Ke IIOCTIe
OTKIIFOUEHHS Pado4yero HCTOUHHKA.

3. Jlenicteue ABP pomxHO OBITP OZHOKPATHBIM, YTOOBI HE JOITYCKATh HECKOIBKHX
BKIIFOUEHHH PE3EPBHOIO HCTOYHHKA HA HEYCTPaHHBIIEeCS K 3.

4. Cxema ABP He momxHA INPUXOAHTE B JAEHCTBHE JO OTKIIOUEHHS BEIKIIFOUATEIIS
pabouero HCTOYHMKA, 4YTOOBR M30eXaTh BKIIIOUEHHS PE3EPBHOIO HCTOYHHKA Ha K3 B
HEOTKITIOUHBIIEMCS paboyeM HCTOYHHKE. BBIIOMHEHHE 3TOro TpeOOBaHH S HCKIIIOYAET TAKKE B
OTJIEJIbHBIX CIIYYasX HECHHXPOHHOE BKIIFOUEHHE JBYX HCTOYHHKOB ITHTAHISL.

5. JInsg Toro uTodwl cxema ABP nericTBoBana 1mpH HCYe3HOBEHHH HAITPSCKEHHS Ha IIIHHAX,
ITHTAONIMX padOoynHi HCTOYHHK, KOIJIa €r0 BBRIKIIOYATENh OCTASTCS BKIHOUEHHBIM, cXema ABP
IOJKHA JOIOIIHATECS CIIEIHAIIbHBIM ITY CKOBBIM OPraHOM MIHHMAJIbHOI' O HAITPSDKEHIS,

0. JIng YCKOpEeHHMS OTKIFOYEHHS PE3€PBHOrO HMCTOYHHKA IIPH €ro BKIOYEHHH Ha
HEYCTaHOBHBIIEeCS K3 JOIXKHO IpeaycMaTPHBATHCA YCKOPEHHE 3allUThI PE3EPBHOIO HCTOYHHKA
rmociie ABP. D10 0co0eHHO BaKHO B TE€X CIY4YasX, KOrja IOTPeOHTENH, ITOTEPSBIIHE ITHTAHHE,
ITOAKIIIOYAIOTCA K JPYTOMY HCTOYHHKY, HECVIIEMY Harpys3Ky. YCKOPEHHas 3allfHTa OOBIYHO
JIEHCTBYET IIO I[EITH YCKOPEHHS 06€3 BRIJAEPKKH BpeMEHH. B yCTaHOBKaX JKe COOCTBEHHBIX HY K, a
TaKKe Ha ITOACTAHIMSAX, IMHTAIOMMX OONIBIINOE YHCIIO EKTPOJABHIATEIIEH, YCKOPEHHE 3all[HTHI
ocyiecTteigeTcsa o 0.5 c¢. Takoe 3aMelieHHe YCKOPEHHOH 3aIlfMTHI HeOoOXOIHMO, YTOOHI
IIPESOTBPATHTL €€ HENPABWILHOEe cpabaThlBaHHE B CIIydae KPAaTKOBPEMEHHOI'O 3aMBIKAHIS

KOHTAKTOB TOKOBLBIX PCJIC B MOMCHT BKJIIOUCHHSI BBIKIIFOYUATCIIA ITOJ IIeHICTBHEM TOITUKa TOKaA,

Gﬁycnﬂﬂgﬁ%ﬂg%ﬁmgﬂ (paze MeKIy HaIpsHKeHHEM SHEeprocHCTeMbI H 3aTyxarorei O]J[C

Cepmwdukatr: 2C0000043E9ABEBS52205E7/BAS00060000043E - o
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B KayecTBe M3MepHTEIHbHOIO opraHa I ABP B BRLICOKOBOIBTHBIX CETSIX CIIYXKAT pelie
MHHHMAaJIbHOI'O HAITPSDKEHHSL, ITOAKIIIOYEHHBIE K 3all[HINaeMEIM y4acTKaM Yepe3 TPaHC(pOpMaTOpPEI
HaIIpsDKeHHS. B cilyyae CHIDKEHMS HAIPSKEHHS Ha 3allHIacMOM YYaCTKeE 3IEKTPHUYECKOH CETH
pene gaét curHai B cxemy ABP.

OJIHAKO, YCIIOBHE OTCYTCTBHS HAIIPSDKEHHS HEe SBJISIETCS JOCTATOYHBIM JJISI TOTO, YTOORI
ycTpoHcTBO ABP Havamo ceoro padory. Kak ImpaBiio, JOMKeH OBITH YIOBIETBOPEH EIIE PSL
YCJIOBHH:

Ha 3armmummaeMoM y4acTKe HET HEYCTPAaHEHHOIO KOPOTKOrO 3aMBIKAHHMS. TaKk Kak
IIOHIKEHHE HAIIPSKEHHS MOKeT OBITh CBS3aHO C KOPOTKHM 3aMBIKAHHEM, BKIFOUEHHE
JOTIONTHUT €N HBIX HCTOYHHKOB ITHTAHHS B 3TV IIEIb HellelIeco00pasHO H HEJIOITY CTHMO.

BBOIHON BEIKIIFOYATENb BKIIFOUEH. 3TO YCIOBHE IIpoBepsaeTcs, yToOsl ABP He cpaboraino,
KOTI'Jla HaIPsDKEHHE HCYE3II0 H3-3a TOTO, YTO BBOJHON BBRIKIIFOYATEIL OBITT OTKIFOYEH HAMEPEHHO.

Ha cocemHeM y4yacTKe, OT KOTOPOI'O ITPEeAIIoNaraeTcs IoIyyaTh IIMTAHHE TTOCIE JeHCTBHA
ABP, HanpskeHHe IIPHCYTCTBYET. Ecim 00e IHTAaroIHe JIMHHH HaXOAATCS He IO/ HallpsDKEeHHEM,

TO IICPEKIIIOYCHIE HE HMECT CMBbICJIA.
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[Iocrie poBEPKH BRITIOHEHH I BCEX HTHX YCIIOBHI JIOTHYeCKasd yacTh ABP maér cHrHai Ha
OTKJIFOUEHHE BBOIHOI'O BEIKITFOYATEN S 00€ CTOUEHHON YaCTH 3NEKTPHYECKOH CETH M Ha BKIIFOUEHHE
MEXKJIMHEHHOro (WIM CEKIHOHHOIO) BEIKIMOYATeNsd. IIpHuéM, MeKIHHEHHBIH BHIKIIOYATEIb
BKIIFOUAETCS TOINBKO ITOCTIE TOr'0, KAK BBOJHOH BEIKITFOYATEIL OTKIIFOUHIICS.

B HI3KOBOIIBTHEIX CETSX OJHOBPEMEHHO B KAUECTBE H3MEPHTEIILHOI' O M ITYCKOBOI'O OpraHa
MOT'YT CIIYKHTh MarHUTHBIE ITY CKaTEIIH.

Hcrone3yrorcsa JBE OCHOBHBIE CXEMBI OJIHOCTOPOHHEIO IMMTAHHS ITOTPeOHTENEH IIPH
HaJIMYNH JBYX WIH 00JIe€ HCTOUYHHKOB.

B nepBon cxeme OJIMH UCTOYHHK, BKIIFOUEH H IHTAaeT IOTPeOHUTENEH, a BTOPOH OTKITIOUEH
H HaxomuTcs B pesepie. COOTBETCTBEHHO 3TOMY IIEPBBIH HCTOYHHK HaspIBAcTCS padouynM, a
BTOPOH — pe3epBHBIM (pHc. 3.1 a, ©). Bo BTopoH cXeMe Bce HCTOUHHKH HOPMAJIbHO BKITFOUEHBI,
HO PaboTaroT pa3felbHO Ha BRIJAEIIEHHBIX ITOTPeOHTENEH. JelIeHHE OCYINECTBIISIETCSA HAa OTHOM H3
BBRIKITFOUaTelnei (puc. 3.1 B, I).

PaccMOTpHM IIPHHITHIILI HCITIONIB30BAHHSI ABP Ha mmpuMepe cxXeM, IIPpHBEAEHHBIX Ha PHC.
3.1.

1. IIutanne mopcranuuH A (pue. 3.1, a) ocymecTBisgeTcs o padoded mHHH W1 oT
TTOACTAaHIMK b. BTopas HIs, ITpHXOASINas ¢ TTOACTAHINH B, SBIISETCS pe3epBHON H HAXOAHTCA
ITOJ] HampskeHHeM (BBIKIOYaTenb Q3 mHHHH W2 HOpPMalIbHO OTKIIOUEH). IIpH OTKIIOYEeHHH
THHHH W1 aBTOMaTHYeCKH OT yeTporcTBa ABP BKrouaeTcs BRIKIOUareld Q3 M Takum o0paszoM
BHOBBh TIIOJIacTCAd TIHTaHHe IToTpebOHTersaM IoacTaHim A. CxemMpl ABP Moryr HMeTh
OJHOCTOPOHHEE HIIH JBYCTOPOHHee AeHCTBHe. IIpH omHoctropoHHeM ABP nmHuna W1 Bcerga
IOIKHaA OBITh pabouei, a JMHHSI W2— Bcerga pesepBHOH. 1Ipu apyctoporHHeM ABP moGas ms
STHX JIMHHH MOKeT OBITh paboUyeH H Pe3CPBHOIL.

2. lIuTtanue 3JIeKTpPOABHTATENEH H APYIHX ITOTPeOHTEIeH COOCTBEHHBIX HYXKJ KaKIOr'O
arperara JIeKTPOCTAaHI[HH OCYINECTBIIIETCS OOBIYHO OT OTJEIbHEIX padouynX TpaHC(OpMaTOpPOB
(T1 u'T2 Hapuc. 3.1, 6). [Ipu oTkIr0YeHHH pabodero TpaHc(opMaTopa aBTOMaTHYECKH OT CXEMBI
ABP BxiIrouaroTcs BRIKITOUaTenb Q5 H OXHH H3 BRIKIIIOUaTeeH — Q8 (TIpH oTKIroYeHHH T1) HiH
Q7 (rmpu orkIroueHHH T2 )—pesepBHOro TpaHcgopMaTopa T3.

3. Tpanchopmaropel T1 um T2 BKIOYEHBI Ha pa3HBIe CHCTeMBI INHH (pHC. 3.1, O).
[IIrHOCOe IMHUTEJILHEBIN BEIKIIFOUATEIh (Q5 HOPMAlIbHO OTKIIFOUEH. | IpH aBapHITHOM OTKIIFOYE HIH
no0oro M3 paboyHx TpaHC(pOPMAaTOPOB aBTOMAaTHUYecKH OT cXeMbl ABP BxiIrouaercs

BBRIKIIFOUATENhQS, IMOAKIIOYAsS Harpy3Ky IMHH, ITOTEPSBIIMX ITHTaHHE, K OCTAaBIIEMYCS B paboTe

TpaHChHOPMARS YoM ERHAMRIIIHOCTD OIHOTO TpaHC(OpMaTOpa HeJOCTaTOYHA JJIA IIHTAaHHS Beeil

Cepmwdukatr: 2C0000043E9ABEBS52205E7BAS00060000043E
Bnanendk I PYSdCHL IO G T A AL, I ICHCTBHH ABP momxHBI ITPHHIMATBECA MCPBI AJIA OTKIIFOUCHHA YdCTH

HaHMcHEE OTBECTCTBCHHEBIX HOTpE:ﬁHTEJIEﬁ.
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4. Ilopctamm B u I (puc. 3.1, r) HOpMaIbHO ITHTAIOTCS PagHaIbHO OT MOJACTAaHIMI A H
b cooreercTBeHHO. JIMHNS W3 HaxoIHTCS IIOJ HaIPSKEHHEM CO CTOPOHEBI IIOJACTAHIMH B, a
BREIKIIFOUATENb, Q5 HOPMalIbHO OTKIKOYeH. [IpH apapHiHOM OTKIIOUYEHHH JIHMHHH W2
yCTPOHCTBOABP, ycTaHOBIIEHHOE HA MOJACTAHIMH [, BKIIFOYAET BRIKIIFOYATENIL (Q5, B pe3yibTare
YEro ITHTaHHE C MIOACTAHIIHH ' ITepeBOANTCS Ha ITOACTAHIIHIO B 110. tmHuH W3, [IpH oTKIIroUYe HHH
nuHuH W1 rmoactaHimsa B 1 BMecTe ¢ HeH IMHHS W3 ocTaroTrcs 063 HaTIPSKEHHS.

HcuesHoBeHHE HaIpsDKeHHS Ha TpaHC(OpPMAaTope HaIpspkeHHSA 1TV TakKe IPHBOJHT B
IEHCTBHE YCTPOHCTBO ABP Ha moacraHiimi I', KOTOpoe BKIIOUEHHEM BBIKIIFOUATEN Q5 IoJaeT
HaIpsDKeHHE Ha MOACTaHIHIO B oT moacraHipm I

OTIIBIT 3KCIITyaTallH MoKa3bIBaeT, YTo ABP saBiseTcs oyeHb 3(peKTHBHBIM CPeJICTBOM
ITOBBIIIIEHHS HAJEKHOCTH 3IeKTpocHaOkeHHS. YcnemHocTh ABP cocrainser 90— 95 %.
[IpoctoTa cxemM H BbICOKad »(PPeKTHBHOCTHP O0OYCIIOBHIH IIHpOKoe ITpHMeHeHHe ABP Ha
3JIEKTPOCTAHIIHSX H B 3JIEKTPHUYECKIX CETSIX.

Ha puc. 3.2 npuseeHa cxema ABP Ha riepeMeHHOM OIlepaTHBHOM TOKE IS CEKI[HOHHOI'O
BBIKITFOUATEILSI TIOACTAaHI[HH C JBYMS TpaHC(popMaTOpaMH, ITHTAIOIMMICSI Oe3 BRIKIIIOYaTelIeH Ha
CTOPOHE BEBICIIIETO HAIIPSCKEHHS OT ABYX JIMHHH. CeKI[HOHHBIH BBIKIIFOYATEIh(Q3 HOpMAlbHO
oTKmoUeH. ONepaTHBHEIN TOK JJIS IIHTaHHS cXeMbl aBTOMATHKH ITOJaeTcd OT TPaHc(opMaToOpoB
cOOCTBeHHBIX HVXKI 13 uI4. OcoOeHHOCTBIO CXEMBI SBISIETCS TO, YTO IIPH HCYE3HOBEHHH
HaIpsDKeHHI Ha omHoHM H3 ymHHH (W1 mwamn W2) ycrpoiictTBo ABP BKIOYaeT CeKIMOHHBIH
BREIKIIFOUATENs (3, a IIpH BOCCTAHOBIIEHHH HAIIPSDKEHMS Ha JIHHHH aBTOMATHYECKH

BOCCTAHABIIHBACT HOPMAJIPHYIO CXEMY ITOACTAHITIII.

W2
QR g ‘3\. QR
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| | | I |
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PucyHok 3.2 - CxemMsl ABP CeKIMOHHOI O BEIKITIOUATENS HA IIEPEMEHHOM OIIEPAaTHBHOM
TOKe JUISI ABYXTPaHC(OopMaTOPHOH ITOACTaHIHH, TTOJKIIIOYEHHOH K JIHHHSM 3IeKTpoliepeladn
0e3 BRIKIIFOYATENeH: a — CXeMa ITOACTaHIIHH, O—IierH yrpasineHHsa H ABP Beikimrouartens Q1
B—IIeNH yiparileHHsI H ABP BeixmrouyaTens Q3; IYHKTHPOM OOBENEHEI LIETIH, OTHOCSIIHECS K

TpaHcpopMaTopy T2.

[ IyCKOBBEIM OpPraHOM CXEMBI aBTOMATHKH SBILTIOTCS pesie BpeMeHH K'T1 u KT2 Timma 5B-
235, xoHTtakThl KOTOpEIX KT1. 2 m KT2. 2 BKIIOUEHBI IIOCIEHOBATEIbHO B IermH YATI
[IocemoBaTeIbHO ¢ KOHTAKTAMH 3THX Pelle BKIIFOYEH MITHOBEHHBIH KOHTAKT pejie BpeMeHH KT 3.
1 Tparcdopmaropa T2, KOTopoe KOHTPOITHPYEeT HaTHYHe HallPsSKeHH I Ha 3TOM TpaHC(OpMaTOpe.
OomorkH pene KT1 u KT2 BximrodeHsI Ha pasHble TpaHc(hopMaTopsl (T3 T V1), 4To HeKroyaeT
BO3MOJKHOCTh JIOKHOIO JeHCTBHS ITYCKOBOI'O OpraHa B CJIy4ae HEHCIIPABHOCTH B IIEIISX
HanpsokeHHd. Penme KTI1,moakmroueHHOoe K TpaHcopMaTopy CcOOCTBEHHBIX HYXL 13,
yCTAaHOBJIEHHOMY JIO BBIKIIIOUATeIId TpaHcopMaTopa T1, HCIonmb3yeTcs Takke IS KOHTPOIS 3a

ITOSIRIIEHHEM HaJEPHHcEHHH Ha | ] IIpH BKIFOUEHHH TIMHHH W 1.
HOKYMEHT MOAMNMCAH

NEKTPOHHOW NOANNCHIO
Copmndukar: 2C0 5@;&@@;@;@&%};&%@@@&%@1[3 B pe3yibTaTe OTKIIOUEHN IMHIH W1 3aIycTarcs pene

Bnaneneu: LlleBayx ThAHA aHOpoOBHa
BPEMEHH CRT T T Pa30MKHYT CBOM MrHOBeHHBIe KOHTAKTHI KT1. 1 m KT2. 1, cHruMas
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HampsoKeHHe ¢ OOMOTKH pejie BpeMeHH K13 timia 5B-248. 210 pene mpH CHATHH ¢ er0 0OMOTKH
HaIIPsDKEHHS MIHOBEHHO BO3BPAINACTCS B HMCXOMHOE ITONOXKEHHE, a IPH IOJave HAaIIPsDKEHHA
cpadaThIBAET C YCTAHORIEHHOH BBIAEPKKOH BPEMEHH.

Ecm genictBHeM cxembl AlIB IHHHH HalpspKeHHe Ha ITOACTAHIMMH BOCCTAHOBIIEHO HeE
OyIeT, TO ¢ YCTaHOBJIEHHOH BBIJIePKKOH BpeMeHH (Oombinei BpeMeHH AIIB mHHHH) 3aMKHYTCS
KOHTAKTEI pene BpeMeHH KT1.2 u K.'T2.2 u co3magyT Lielps Ha KaTyIIKy OTKIrOUeHHS YATI
BRIKIFOUaTeId Q1 TpaHchopmaropa T1. IIpn orkmrodeHHH BBIKTFOUaTend Ql 3aMKHETCS ero
BCITOMOTr aTeIbHBIH KOHTAKT SQ1.1 (prc. 3.2, B) B IlelH KaTyIIKH BKIIOYeHHSI Y AC3 CEeKITHOHHOIO
BRIKIIFOUATEN Q3 dyepes elne 3aMKHYTHIH KOHTAaKT KQCI1. 1 pene oqHOKpaTHOCTH BKJIFOUEHHS.

CeKI[MOHHBIH BBEIKIIFOYATEIF BKIIOUHTCS M IIOJACT HaIPSOKEHHE Ha [-10 CekIro
ITOACTAHI[MH, IIPH 3TOM IOATSHeTCA pelie BpeMeHH K12 3aMxHeT KOHTakT KT2.1 U pazoMkHeT
K.T2.2. Pene KTl ocraHercsa Oe3 HampsokeHHs, nmodtoMy ero KoHtakT KT'1. 1 ocraHercs
Pa3sOMKHYTBIM, a pejie BpeMeHH K'T3 OyzeT mo-mpexHeMy HaXOIHThCS B HCXOMHOM ITOIOKEHHH,
JepKa pasOMKHYTBEIMH BCE CBOH KOHTAKTHI.

IIpn BOCCTAaHOBIEHHMH HAIIPSOKEHHS Ha JHHHH W1 HalpsokeHHe II0SBHICS H Ha
TpaHcopmarope T1, IIOCKOIBKY €ro OTAEIHTENb OCTaBalICS BKIIOYEHHBIM. I[lomydynB
HanpsokeHue, pene KT1 nmoarsaHercs, 3aMxkHeT KOHTAKT KT 1. 1 i pazomkHeT koHTakT KT1.2. [Ipu
3aMbIKaHHH KoOHTakTa KT1. 1 Hauxer paborare pene BpeMeHH K13, KOTOpoe CBOHM
ITPOCKAJIb3BIBAIONNM KOHTAaKTOM K'T3.2 cosmgacT Iielh Ha BKIIOYEHHEe BBIKIIOUaTensda Ql, a
KOHEYHBIM KOHTAKTOM K'1'3. 3 — I1eIh Ha OTKIIFOUEHHE CEKITHOHHOI'O BRIKITIOUATEIIS (Q3, ITPH 3TOM
ABTOMATHYECKH OYJIET BOCCTAHOBJIEHA HCXOJHAs cXeMa IOACTAHIMH. [[ens Ha OTKIIIOYEHIE B
paccMaTpHBAaEMOM CJIy4Yae CEKI[MOHHOTO BBIKIIOYATES CO3JAacTCAd JIMINL IIPH YCIOBHH, YTO
BKIIFOUEH BBRIKIIOUaTelnb Q2 TpaHcopmatopa T2. Ecinm BKIrOYeHHE BHIKIOUaTelnsI Q3 OyiaeT
HEYCIIEIHBIM BCIEACTBHE HAJTMYH S YCTOHYHBOTO ITOBPEKIEHNS Ha | -H CEKIIMI, OHA JIOJIKHA OBITH
BEIBEJIcHA B PeMOHT. [lociie OKOHYaHHS PeMOHTA ITHTAaHHE 1-H CEKIMH BOCCTaHaBIMBaeTCa OT T'1
I OT 2-H CEKI[HH H OHa aBTOMAaTHYeCKH BBOAHUTCSA B paboTy. CXemMa aBTOMAaTHKH, aHAJIOTHYHAS
ITPHBEAEHHOH Ha pHC. 3.2, obecrnieunBaeT gencTBue ABP T2.

B maHHOM SKCIIEpHMEHTE MOJIETHPYETCS CXeMa IMOHH3HTEIBHOH ITOMCTAaHI[HH (CM. PHC.
3.3). B HopmanpHOM pexHMe paOoThl BRIKIIOYaTeTH Ql B Q2 BKIIOYEHBI, CEKIHOHHBIH
BRIKIFOUATellb Q3 — oTkmodeH. [IpH «aBapHilHOM)» OTKIOYeHHH BBRIKIOYarend Ql (T.e. mpH
HCYE3HOBEHHH HaIPSOKeHHS Ha IIMHHAaX IIOJACTAHIMH), CHadajla cpa0OaTeIBaeT 3allHTa

MHHHMAJIBHOTO HAaIPSDKEHHS, OTKIIFOYAKOIasl BREIKIIFOUATEbs Q2, a 3areM — YCTpoucTBO ABP,

I{cnmpcrea@ﬁmii%ﬁ%ﬁﬁ@mﬂb Q3.
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PucyHOK 3.3 - CXeMa IIOHH3HTEIRHOH ITOACTAHIHH, MOJAESIIHPYEMAs B SKCIIEPHMEHTE.

3ammra MHHHMAIbHOI'O HaIIPSKEHH S H YCTPOHCTBO ABP MoIempyroTcsa Ha KOMIILIOTEPE
C TIOMOIIBIO CIEIHAIBLHOH IIporpaMMel. IIyck vyerporcrea ABP mpoHcxoguT B ciyyae

HCUS3HOBCHITA (GHII}I{EHIIH HO 3HAYCHITA }"GTHBIGI) HAITPAAKCHHA Ha IINHAX ITOACTAHITHIT.

YKkazanue no mexHuke de3onacHocmu.
YKazaHH 110 TeXHHKe 0e30I1aCHOCTH ITPH BBOTOJIIHEHHH HﬂﬁﬂpﬂTﬂpI{BIX pﬂﬁGT ITPHBCACHDBL

B ITPHIIOKEHHE A.

VYKazanua no 6uinoiHeHUo 1adopamopHol pabomesl:

— YOeaurech, YTO YCTPOHCTBA, HCIIONIB3YEMBIE B SKCIIEPHMEHTE, OTKIIFOUEHEI OT CETH
3JIEKTPOITHT AHHS.

— CobepHure cxeMy TEeIIIOBOH 3alllHTHI MAIlIMHBI ITe peMeHHOr 0 ToKa (CTp. 7).

— CoeHHHUTE THE3/IA 3aIUTHOr O 3a3EMIIEHHS YCTPOHCTB, HCIIOIB3YEMEIX B 3KCIIEPHMEHTE,
¢ rHe3noM «PE» ucrounnka Gl.

— CoeMHHUTE anmnaparypy B COOTBETCTBHH C 3IIEKTPHYECKOH CXEMOH COEITHHEHIH.

— TyMOmephl gemuTenel HapsKeHHS KOHHeKTopa Al2 yCTaHOBHTE B ITONOKeHHe «1:1»
U1 BceX BXOHoB, KpoMe ACHI1-ACH9, xoropelii ycTaHOBHTE B IonoxeHue «1:10». TymOmnep
BEIOOpa pekmmMa paboThl OOIINEN TOYKH aHAIOTOBBIX BXOAOB KOHHEKTOpa Al2 yCTaHOBHTE B
ronnokeHne «AIGND». TymOnepsl BeIOOpa pexiiMa paOdoTH IIH(PPOBEIX BXOJO0B/BEIXO0B OITOKa
All BBOJa-BEIBOA IH(PPOBBIX CHIHAIIOB YCTAaHOBHTE B ITONIOKEHHE «BBIXO» (TyMOIIep BHH3) JJIS
xoHTakTOB DIOO0. .. DIO3, B nmonmoxkeHHe «BxXoa» (TyMOIep BBepxX) A1 KoHTakToB DIO4. . . DIO7.

— IlepexmnroyarelIy peXHuMOB PpadOoTh TPEXIIONMIOCHBIX BRIKIOUaTelleH A4 1 A8 yCTaHOBHTE

B ITonoXKeHne «wéBribpryBeikmrouarensa A2 — B monoxeHne «PYUH.». HoMiHampHBIE HATPpsDKEHHS
SNEKTPOHHOW NOONUCHLIO

“ePTbOOMOTOK ___Tpaﬂﬂb(}prﬂﬁﬁﬁpﬂ_ﬂ"- onokoB A3 m A6 paBueiMH 127/230 B. IlapaMeTprl IHHHI

anekTponepedaund Al u AS nepekmroyarensaMi YecTaHOBHTe ciaeayronmmMi: R =0 Owm, L/RL=0,3/8
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I'n/OmM, C1=C2=0 mx®. BriOepHTe MOIITHOCTh aKTHBHOI Harpy3ku A7, HarpuMep 80% ot 50 BT
BO BCeX TpexX (pazax.

— IlpuBemure B paboyee COCTOSHHE IIEPCOHAJIBHBIM KOMIBIOTEP Al3 H 3aIlycTHTE
ITPHKIIAJHYIO IIPOrpaMMy « ABTOMAaTHUYECKOE BKIIFOUEHHE PE3EPBAY.

— 3ajanTe YCTaBKH 3alMTel H APB, Ha’kaB Ha COOTBETCTBYIOIIYIO BHPTYAIbHYIO KHOIIKY.
Harrpumep, HCIIONB3YHTE YCTARKH IT0 YMOITYAHHIO.

— Brxmounte BrIKMrouaTelM «CETb» BeIKIIrOUaTtenedn A2, A4, A8, Omoka All BBOIA-
BBIBOJIA I[H(PPOBEIX CHIHAJIOB, YKa3aTellsI YacTOTHI BparneHns Pl .

Bxmounte wmcrtouHumk Gl. O HamuuM HaOpsKeHHH Ha €ro BBIXOJE  JIOTDKHEI
CHTHAIIH3HPOBATE CBETSIIHECS CBETOMHOIEL.

— BxirounTe BRIKIIOYATENh A2 HaxkaTHeM KHOIKH « BKJI» Ha ero rnepeaHeH IaHeIH.

— HaxxniiTe Ha BUPTYaIIBPHYIO KHOIIKY « 3aIlYCTHTEL» M JOKIUTECh pasroHa ABHrarers M1.
CMOIENHPYHTE HCUYE3HOBEHHE HANPsDKEHHS, OTKIIOYHMB  BBRIKIIOUATENIh A2, 3ammra
MHHHMAJIEHOTO HAIPSDKEHHS JOJIKHA OTKIIFOUHTh BEIKITIOYATENIbL A4, ITOCTIE Yero YCTPOHCTBO ABP
JIOJKHO BKIIIOUHTH BBRIKIIIOYATEIL AS.

— OrximrounTe aBHrartens M1 HaxaTHeM Ha BHPTYAJIbHYIO KHOIKY «OTKIIOUHTEH BCE
BBIKITFOUAT T,

— Haxnyire Ha BHPTVAIBHYK KHOINKY «OTOOpasHTh 3allMCaHHBIL IIPOIECC» H
IIPOAHAJIM3HPYHTE  OCIFJUIOTPAaMMBI, a Takke HHPOPMAI[HI0O O IIOCIIeJIOBAaTEIIbHOCTH
ITPOM3OIIEAIITHX COOBITHI.

— [Ipu padote ¢ mporpaMMoOH CIIEAYET ITOJIB30BATHCS €€ BO3MOKHOCT SIMH:

MaciuraGHpoBaHHe OCIFUIIOIPAMM ITPOH3BOJUTCSA ITyTeM HaKaTHSA Ha IpadHKe JIeBOIt
KJIABHIIN MBIIIIH H, HE OTITYCKasl €€, IIEPEMEIIEHIS MaHHITYIISITOPa CIIEBA HAIIPABO H CBEPXY BHH3.
Bo3BpaT K HaYaJIbLHOMY MacCINTady OCYILECTBIISIETCS OOpaTHRIM IIEpeMEIIEHHEM MAHHITYIISATOPA —
CITpaBa HAJIEBO H CHH3Y-BBEPX.

— JIBHTaTh I'papHK OCIIHIIIIOIPaMM OTHOCHTEIIEHO oceH KOOPIHHAT MOKHO ITYTEM HaKaTHSI
H yAepKaHHS Ha HEM ITPaBOH KHOITKH MBIIIH H €& OJHOBPEMEHHOIO IIEPEMEINEHHSI B HYKHYIO
CTOPOHY.

— Jns ymoOcTBa ommpeeleHHS 3HaUeHHH BEIIMYHH 110 I'pa)HKaM B HIDKHEH YacTH SKpaHa
0TOOPaKarOTCA TEKVYIIHE KOOPIHHATEI YKa3aTells MBILIIH.

— 3aIich BJIEKTPOMArHHTHBIX IIPOIECCOB B CXEMe IIPOH3BOAHTCS IIPOrpaMMOH B

IIHKITHYecKHH Oydep.

—aﬁmg{cneprmemm OTKIIOUHTE HCTOYHHK Gl M BRIKITHOYaTtenn « CETh»

Ceptudmgar: 2C0000 43E9§§BEQEEED5§TB EDDT:?TDDDDJHE
Bnanen JIOKOB = # K dila .
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Codepacarue omuema:

OT4YeT JOIKEH COLEPKaTh:

1. HazBanme padorhI,

2. Llens paborHl,

3. Kparkie TeopeTHUYECKHE CBEJICHH S,

4. OrmHcaHHe HCIOIb3yeMOr0 000PYAOBAHISI H MaTePHAaJIOB,
5. ITopsimox BRINIOHEHHS PadOThI,

6. Beruniciiennsa u o6paborka pe3yibTaToB,

7. BBIBOJIBL.

Konmponwsusie 6onpocet:

1. Kaxim oOpa3zoM MOKHO 00eCTIeUHTh BEICOKYIO HAIEKHOCTh CXEMEBI NIEKTPOCHAOKEHHS?

2. JInsg KakoH KaTeropHH ITOTpeOHTesIe HeOOXOAHMO OCVINECTBIATH OecriepeOoHHOe
ITHTaHHE H KaKHUM 00pa30oM MOKHO 3TO OCYIIECTBHTE?

3. Uro HeoOXOAMMO VYUYHTBEIBATh IIPH IIPOEKTHPOBAaHHMH cXeMbl ABP. morryckarormer
BKIIFOUEHHE CEKIIHOHHOI'O BRIKIIFOYATEIIS?

4. Buasl ABP?

5. OcHOBHEIE TpeOOBaHHUS YCTPOHCTB ABP?

0. IIpuHippm gencteusg ABP?

7. IIpuHIppIer ocyiecTBiIeHHSI ABP IIpH pasHBIX cXeMaX ITHTAHH S IT0TpeOHTeneH?

8. ABP ceKIIHOHHOI'0 BRIKITFOYATEIS?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Jabopamopras paboma Ned. Ycempoiicmea APB 014 6b1cOKOUACMOMHOU CUCHIEMbL
6030yHCOCHUA U CUCHIEM 6030YHCOCHUA HA OCHOBE 2EHEPAmMop 06 NOCMOAHHO20 MOKA.

Aemomamuueckoe pezyiiupoedrdue Hacmonbsl 6pai{eHUA CHHXPOHHOZ0 ceHeEPpAmMop .

Ilens padbomsr: W3yduTh IIPHHIMIIEI aBTOMATHYECKOrO YIIPABIEHHS ITPHBOIHBIM
JIBHTATelIeM, 0COOEHHOCTH aBTOMATHYECKOr0 PEryIHPOBAHHSI YaCcTOTHI H aKTHBHONH H MOII[HOCTH

B PCAIIMAX XOJIOCTOI'O X044 H HﬂpaJIJIEJ]LHDﬁ pﬂﬁGTLI C CCTBIO.

OcHo6bl meopuiL:

ABTOMAaTHYeCKOe PEeryJIHpOBaHHEe YacTOThI H aKTHBHOH MommHocTH (APUM)
oOecIieyHBaeT BROIOIMHEHHE OalaHca aKTHBHOH MOIIHOCTH B SHEPrOCHCTEME B KaXKIBIH MOMEHT
BPEMEHH ITPH OTHOCHTEIBHOM ITOCTOSHCTBE YacTOTHI. [IpH orcyTcTBHM VeTpoHCTB APUM Oamanc
AKTHBHOH MOIITHOCTH OOeCIIeYHBAETCS 3a CUET CBOHCTBA CAMOPEIYIIMPOBAHHS SHEPIrOCHCTEMBI,
KOTOPOE B OCHOBHOM OITpeJieIsIeTcs peryIHPYIOIIHM 3 PeKTOM Harpy3kH. Tak, ImpH AeHIHTe
AKTHBHOH MOIIHOCTH, ASIEKTPOMArHHUTHBEIH MOMEHT HAarpys3KH CHHXPOHHBIX TeHepaTOpPOB
Ipeo0iiajgacT HaJ BpalllalolliHM MOMEHTOM, CO3/laBaeMbIM TYPOHHAMH, B Ppe3yIbTaTe YEro YaCTOTa
BpallleHHs MaIllMH CHH’KaeTCS, CHH KAeTCI YacTOTa HaIIpsKeHHSI B CceTH. I10CKOIMBKY, aKTHBHAS
MOIIHOCTh TNOTpeOHTeNIell 3aBHCHT OT YacTOTHI ITHTAFOINErO HAIpsKeHHI (PeryIHPYIOIHII
a(pdeKT HarpyskKH), CHHJKEHHE 4YacTOTHl IIPHBOAHT K CHIDKEHHIO CYMMApPHOH MOIITHOCTH
IoTpeOHTENIEH, T. €. K YMEHBIIIEHHIO BEIIHYHHEI Jle(PHI[HTa aKTHBHOH MOIITHOCTH.

He TpyaHO 3aMETHTSE, YTO JAaHHBIH ITPOLECC CHIDKEHHI YacTOThI OVAET IIPOJAOIIKATHCS 0
TeX TIOp, ITOKAa MOIIHOCTh MOTpeOHTeaell YMeHBIINTCSI Ha BeJIHYHHY IIePBHYHOrO Je(hHIMHTa
AaKTHBHOH MOIIHOCTH. bamaHc MOITHOCTH OYAeT YCTAaHORIIEH, HO IIPH HOBOH YacTOTE, MEHBIIEH
yeM HOMHHalbHas. AHAJIOIHYHas cHTyanus OyaeTr HaOmrogaThCsad IIPH H30BITKE AKTHBHOH
MOII[HOCTH, YTO ITPHBEAET K ITOBBIIIIEHHIO YaCTOTHI HAIIPSDKEHHSA B CETH. I TTaBHBEIM HEOCTAaTKOM
CBOICTBA CAMOPETYIHMPOBAHHSI SHEPrOCHCTEMBI SBIISETCS H3MEHEHHE 4YacTOTHl B IIHPOKOM
IHAIIa30HEe, YTO HEJOITYCTHMO B COOTBETCTBHH ¢ 'OCT. ABTOMAaTHYECKHE PETYIISTOPH YaCTOTHI
H MOIIHOCTH OOecIleYHBalOT CTaTHYecKoe (MM acTaTH4YeCKOoe) PeryIHpPOBaHHE MOIIHOCTH
CHHXPOHHBIX I'eHEPATOPOB ITPH H3MEHEHHH YaCTOTHI B SHEPIOCHCTEME, TAKHM 00pa30M, UTO ITPH
CHIZKEHHH YaCTOTHI MOIIHOCTh TEHEPATOPOB YBEIIHYHBAETCS, a IIPH YBEIIHYEHHH — CHIKACTCS.
OTO IPHBOIUT K TOMY, YTO HM3MEHEHHS YAaCTOTHI B SHEPrOCHCTEME ITPH HapyIleHHSX OamaHca

MOIITHOCTH, ITPOHCXOAHT B 3HAYHTCIIEHO MCHBIIIEM AHAIIA30HCE.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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YKkazarue no mextike dezonacHocmii:
YKa3aHHS IT0 TEXHHKE 0e30IIaCHOCTH IIPH BBOIOJIIHCHHII HﬂﬁﬂpﬂTﬂpI{BIX pElﬁGT IPHBCICHBL

B ITPHIIOKEHHE A.

VYKazanusa no 6uinoiHeHuo 1adopamopHoi pabomel:

1) CobpaTh cxeMy nadopaTopHBIX HCITbITaHHH pHc.3 (BCE MoaymH cTeHIa JOIKHBI OBITH
OTKJIKOYEHEI!). MU3MmepHTeIbHBIH KaHa IT0 TOKY Al MOAYIIS BBOIa BKIIFOUEH ITOCTIE0BATEIIFHO
B (pazy A cmmoBoro TpaHcgopmaropa T2 co cTOpOHBI COOPHBIX IIMH. M3MepHTeNbHEIH KaHall I10
HaITpsDKeHHIO A4 MOIYIIS BBOJIa-BRIBOIa MOJKIIOUYEH ITapalIelIbHO MeXK Y (pa3oH A H HEHTPaIblO
CHJIOBOr0 TpaHcopmaTopa T2.

2) IlepeBecTH nepekmoyaTelns SA2 peXHMa YIIpaBIIeHHS BBHIKTIOUarejaeM Q7 (MOIYIIb
Tpex(dasHOH ceTH) B TIojoxeHHe «Pyu». Ilepexmouarens SA2 pekHMa YIIPaBIEHHS
BBIKIIFOUaTeneM Q3 (MOAYIIb CHHXPOHH3AIHH ) IIEPEBECTH B ITOJIOKEHHE « ABT).

3) IlepeBecTn mnepexmrouaTellr SAl peiima yIpaBIIeHHS MOJYIeM BO30YXIEeHHS B
ronoxeHue «Pyuy. [loreHimmoMerp RP1 ycTaHOBHTE B KpaHHEE JIEBOE TTOJIOKEHHE.

4) TlepeBecTH TIlepekmoyarens SA2 pexHMa VIIPaBIeHHS MOIYIEM YacTOTHOIO
Ipeobpazopareasd B MoinoxeHHe «ABT». lloreHimomerp RP1 yCcTaHOBHTE B KpaHHee IIEBOE
rmonokeHne. llepekimouarens SAl  paspeineHHsa padoThl YacTOTHOIO IIpeoOpa3oBaTelid
YCTAHOBHUTH B CPEHEE TIOJIOKEHHE.

5) BKIIOYHTH TNHTaHHE CTeHJa. BKIIIOYNTEH ITHMTaHHEe MOAYJIEH. H3MEPHTEIS CKOPOCTH,
CHHXPOHH3AIHH, TpeX(a3HOH CEeTH.

6) BxmrounTs BeIKTIOYATEenh Q7 MoayIa TpexdaszHoii ceTH (kKHomKa SB1).

7) Ha mepcoHaIbHOM KOMIIBIOTEPE 3aIlyCTHTh ITporpaMMHBIN komiuiekc «DeltaProfin
(ITyck — IIporpanvmel — JIabopatopHeii komrekc — DeltaProfi). OTkpbeITs 1abopaTopHYIO padoTy
KOMaH10H «PaboThl — ABTOMaTHKa D2C — Pabora Ne3 ABTOMaTHUYECKOE PETYIIHPOBAHHE YaCTOTEI
BpareHusa CI'».

8) 3amycTHTh IporpaMMy B paboTy KHOIMKOH «IIyck» HIH KOMaHIOH TITIaBHOTO MEHIO
« YmpaBiaeHHe — [Iyck» WM ropsuer KiIaBHIIen FS.

9) llomaTh KOMaHAY JHCTAHIIMOHHOI O BKIIFOUEHHS BRIKITIOUATENS IIPHBOJAHOIO JIBHT ATEILS
II[eITIKOM J1eBOH KHOIKH MBINMH (JIKM) mo m300paskeHHio BeIKIOYaTens Q1 Ha MHeEMOCXeMe.

10) BKIFOYHTE MHTaHHE MOIYIISI BO30YKIeHHS H IJIABHO YBEIIHYHBAS TOK BO30YKICHHA

BBIPOBHATE II0 ITOKa3aHHSM BOJIBTMETPOB V1 H V2 HaIpsDKeHHS CO CTOPOHBI TeHepaTropa H CO

EHT NOANMAUCAH
CTC’PC’HBIaﬁqE%%gHHmﬁ MOANUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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11) 3MeH s 3HaUeHHE YCTAaBKH PEryIIITOpa ITo YacToTe (Perymsarop «3aJaHHe 0 YacTOTe,
00./MHH.» B OKHE HacTpoHkH mapamMeTpoB APYM) BBEIPOBHATH YacTOTY BpalllcHHA
3JIEKTPOMAIIIMHHOL O arperara ¢ 4aCTOTOH B CETH.

12) IIpn HeoOXOMHMOCTH, MOBTOPHTH I1.11 u 11.12 1719 BRIpaBHHBAHHS HAaIIPSDKEHHI H
YaCTOT.

13) Ilo mokazaHMSM CHHXPOHOCKOIIA ITOJIaTh KOMAaHAY IHCTAHI[HOHHOI'O BKIFOUEHHS
MOV CHHXpOHM3alMH (1nemuok JIKM 1o n3o0pakeHHIO BRIKITIOUaTend Q3 Ha MHeEMOCXeMe) B
MOMEHT COBIIaIcHHS BEKTOPOB IO (pa3e (MOMEHT ITOraCaHH I KOHTPOIILHBIX JIAMIT).

14) W3meHss 3HaUYeHHe YCTAaBKH PeryisiTopa II0 MOMIHOCTH (Peryisarop «3aJaHHe II0
MOIITHOCTH, BT» B oKHe HacTpoikH ITapamMeTpoB APUM) yOeIHThCS B ee pealbHOM H3MeHeHHH I10
IIOKA3aHHSIM  VHHBEPCAIBHOrO H3Mepureisa wMommHoctH. BHHMMAHHME!  Peryinuposanue
OCYIIECTBIIITh B HeOObINOM pAHarta3oHe (He Oomee 0.5PHOM), TaKk KaK aBTOMAaTHYECKOE
PETYIIMPOBAaHHE BO30OYKIECHHSA B JaHHOM CIIy4Yae OTCYTCTBYET M IIPEJE MOIIMHOCTH I'eHepaTopa
3aHHKEH.

15) IIpoBepurh paboTy peryisaropa HpH H3MeHEeHHH 4YacTOThI. J[JIT 3TOro, H3MeHSAd
YCTABKY PETYIISITOPA 10 MOIIHOCTH, VCTAHOBHTS I10 TIOKA3aHHSIM H3MEPHTEIS MOIITHOCTH PEKIM
BBIJJaYl aKTHBHOH MOIIHOCTH B ceTh Ha ypoBHe 70BT (IpH »ToM, 3HaUEHHE YCTaBKH YCIOBHO H
MOJKET HE COOTBETCTBOBATH JAEHCTBHUTEIILBHON MOIIHOCTH, TaK KaK PETYISATOP HE ITPOH3BOJUT
HEIIOCPEICTBEHHOE H3MEPEHHE MOIMHOCTH H (pakTHYecKas MOIMHOCTh OYJET 3aBHCETH OT
PETYIIMPOBOYHOH XapaKTEPHCTHKH SIEKTPOMAIIHHHOIO arperata). IIoCKOIbKYy, H3MeHHTb
YAaCTOTY B CETH HE IIPEJICTABIISIETCS BO3SMOKHBIM, TIpeIaracTcs H3MEeHATh YCTaBKY PErYILSITOpa I10
yacToTe. Tak, eclIM ycTaBKa IO 4acToTe paBHa yacTore B ceTH (1500 o0./MmH.), peanbHas
MOII[HOCTE T'€Heparopa OIPEAEIeTcd YCTAaBKOH PEryIATopa IT0 MOINMHOCTH. IIpHM ycTaBKe
peryisropa 1mo yacrore 1400 o6./muH. YacToTa B CETH IIPEBHIMIAET 3aJaHHYIO, MoaTomy APUM
CHIDKaeT MOIIHOCTh I'eHEpaTOpa B COOTBETCTBHH C 3aJaHHBIM KO3()(PHIIHEHTOM CTaTH3Ma II0
yacToTe (pealbHas MOIIHOCTh I'eHepaTOpa MeHbINe 3aJaHHOI). IIpH ycTaBke perymiaropa Io
yacTtoTe 1600 06./MHH.

YacTtoTa B CeTH HHXKE 3aJaHHOH, r1o3ToMy APUM MOBBONAET MOIINHOCTE I'eHEparopa B
COOTBETCTBHH C 3aJaHHBIM KO3()(HIMEHTOM CTaTH3Ma II0 4YacToTe (pealbHas MOIIMHOCTE
reHeparopa CTaHOBHTCS OolbIne 3agaHHOH). KMcciemoBaTh (CHSITH 3aBHCHMOCTH) H3MEHEHHS
aKTHBHOH MOIIIHOCTH reHepaTopa OT Pa3HOCTH CHHXPOHHOH YacTOTHI(YacTOTa BpallieH s arperara

TIIPH BBIIOITHEHHOH CHHXPOHH3AIHH, HanpuMep, 1487 06./MHH.) H 4aCTOTHI YCTaBKH B JIHAITa30HE

0T -30 JQ LR ANEBAHEQGTPOHTh CTATHYECKYIO YaCTOTHYIO XapaKTEPHCTHKY TeHepaTopa.

Ceptudmkar: ECDT} 43E8ABEBBO52205E7BAS00060000043E

Bnanener  MisS TaHUHOHHQ, OTKIIIOUNTh T'eHEPATOp OT ceTH InemykoM JIKM 1mo m300pakeHHIo

BBEIKITFOYAT SIS Q3 Ha MHeMocxXeMe. CHH3HTEL TOK EGB@}"}I{,I[EHI[H I'SHEPATOPa A0 HYJIA, OTKIIIOUYHTD
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ITHTAaHHE MOV BO30OYKIEHHS. [[HCTAaHIMOHHO OTKIIOYHTH ITIPHBOJHOH ABHIATElb INETYKOM
JIKM 1o m300paxkeHno BrIKIFOUaresad Q1 Ha MHeMocxeMe. OCTaHOBHTEH PadoTy ITpOrpaMMEl
KHOITKOH «CTOID.

17) OTKIOYHTE ITHTaHHe cTeHaa. OQOpMHTE OTYeT 110 TabopaToOpHOH padoTe.
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ANEKTPOHHOW NOAMUCKIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Codepacarue omuema:

OT4YeT JOIKEH COLEPKaTh:

1. HazBanme padorhI,

2. Llens paborHl,

3. Kparkie TeopeTHUYECKHE CBEJICHH S,

4. OrmHcaHHe HCIOIb3yeMOr0 000PYAOBAHISI H MaTePHAaJIOB,
5. ITopsimox BRINIOHEHHS PadOThI,

6. Beruniciiennsa u o6paborka pe3yibTaToB,

7. BBIBOJIBL.

K OHMPOJIbHBIE 601POCHI.

1. OOBsACHHTE Ha3HaAUEHHE }"CTprICTE dBTOMATHYCCKOI'O PCI'YIIHPOBAHHA YdCTOTBELI H

MOIT[HOCTH?
2. B yem paszHHI[a MeXIY CTaTHYECKHM H aCTaTHYECKHM 3aKOHOM PETYIIHPOBAHH I
3. Jln1g yero He0OXOAMMO PETYIIHPOBAHHE MOIIHOCTH C CTATH3MOM II0 YacToTe?

4. Yto Takoe craTHYeCKasI 4YaCcTOTHAs XAdPaKTCPHCTHKA I‘EHEpﬂTﬂpﬂ?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Jabopamopran paboma Ne5. Aemomamuueckoe pezyiuposanue ypoeHell
HANPAMHCEHUA U NOMOKO06 PEeaAKMUEHOU MOWHOCMU HA 3JIEKMP OCM AHIUAX.

Aemomamuueckoe pe2yaupoeanie 6030yHc0eHUA CUHXPOHHO20 2eHePamopa.

Ilens padomsr: V3y4uTh IPHHIHIIEI aBTOMATHYECKOI'O PETYIMPOBAHHS BO30YKIEHHS
CHHXPOHHBIX MAaIIMH, H3VUHTh BIMSHHE aBTOMATHYEeCKOIO PeryIHpPOBaHHS BO30YKIcHHS Ha

ITPpEAcC]I CTaTHYECKOH }"CTGﬁ‘IHEDGTH CHHXPOHHOI'O I'CHCPATOPA.

OcHo6bl meopuiL:

ABTOMAaTHYeCKOe perylmHmpoBaHHe Bo30ykAeHHI (APB) B HOpMaaTbHOM peKHME
oOecIieUyHBaeT IOAAEPKAaHHE 3aJaHHOIO HAITPSKEHHS HAa BBEIBOJAX CHHXPOHHOI'O I'eHEpaTopa,
oOecIieyHBacT YA0OCTBO PETYIIMPOBAHH S HAIIPSKEHIS B Y3lIaX CETH M CO3JaHHS HEOOXOIMMBIX
PEXKIMOB ITIO ITEPETOKAM PEAKTHBHOH MOIITHOCTH. B aBapHIHOM peXHMe padOThI SHEPTOCHCTEMEBI
(mp ONMHBKHX KOPOTKHMX 3aMbIKaHHIX) APB oOecrneuynBaeT ITOBBIIIEHHE CTAaTHYECKOH H
THHAMHYECKOH YCTOHYHBOCTH CHHXPOHHBIX FeHepaTOpOoB. [ [pHHIMIIT IeHCTBHS aBTOMAaTHYECKOT' O
pPEryisITopa Bo30YKIEHHSI OCHOBAH Ha H3MEeHEHHH TOKa BO30YKIeHHS CHHXPOHHOH MAaIIMHEI ITPH
H3MEeHEHHH €€ Harpyski. B KauecTBe KOHTPOIHPYEMBIX ITapaMeTpoB B APB mcmonesyrorcd
H3MEPEHHE HAITPSDKEHHS F/HIIH TOKAa CTaTOPHOM 0OMOTKH CHHXPOHHOI'O TeHepaTopa.

ABToMaTHuecKas cucTeMa yipapiaeHHsS (ACY) ¢ oOpaTHOH CBSA3BIO IO TOKY Ha3bIBAaeTCS
YCTPOHCTBOM KOMITAYHIHPOBAHHSA BO30YKIEHHS CHHXPOHHOH MallHHBI, a ACY c¢ oOpaTHOH
CBS3BIO IIO0 HAIPSDKEHHIO — KOPPEKTOPOM HaIpskeHHs. COBpeMeHHbIe CHCTeMBI APB Kak
IIPaBIUIO, PEalH3yVIOT H TO H Apyroe, KpoMe Toro, APB Takke oOecreumBaeT (pOPCHPOBKY
BO30VYKIEHHS CHHXPOHHOI'O I'eHepaTopa IpH OIMH3KIX KOPOTKHX 3aMbIKaHHIX. Pasmiuaror APB
IIPONIOPIIHOHAJIBHOIO M CHJIBHOIO JcHCTBHA. B APB  IIpONMOpIMOHATIEHOIO JAeHCTBHA
VIIPABJLIIOMIEE BO3[eHCTIBHE (H3MEHEHHe TOKa BO30YKIeHHS) (QOPMHPYETCS C YYETOM
OTKJIOHEHHS KOHTPOIMPYEMBIX ITapaMeTpoB, B APB CHIIBHOrO JeHCTBHS YUHTBEIBAETCS TaKKe
CKOPOCTh H3MEHEHHS TOKAa M HaIPSCKeHHS CHHXPOHHOH MaIlMHBI. B JaHHOH nadopaTopHOH
pabote HccneayeTcs mpocrterinee APB mMponopIiioHaIbHOrO JeHCTBHS ¢ OOpaTHOH CBSA3BIO IIO

HAaITPSDKE HHIO.

YKkazanue no mexHuke de3onacHocmu.

YKazaHH 110 TeXHHKe 0e30I1aCHOCTH ITPH BBOTOJIIHEHHH HﬂﬁﬂpﬂTﬂpI{BIK pﬂﬁGT ITPHBCACHDBL

T nognnucaH
B HPHHC’%%%%% OV MOAMNUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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VKa3aHua no 6sIno0JIHEHIUI0 1ADOPAMOPHOIL padomul:

1) Cobparts cxemy madopaTOpHBIX HCITbITaHHH pHe.3 (BCE MoxyiH cTeHaa JOIKHBI OBITh
OTKJIIOYUEHBI!). MU3MepHTeIbHEIH KaHAI IT0 TOKY Al MOZYIIS BBOJa BKIFOUYEH ITOCTIEOBATEIBHO
B (pazy A cmmoBoro TpaHcopmaropa T2 co cTOpOHBI cOOpHBIX IIMH. M3MepHTenbHEIH KaHall I10
HaITpsDKe HHIO A4 MOIYIIS BBOJIa-BRIBOIa MOJKIIIOUYEH ITapalJIe]IbHO MeXK Ay (pazoi A H HEHTpaIblO
CHJIOBOr0 TpaHc(opMaTopa T2.

2) IlepeBecTH mepekmoyaTeH SA2 pexiMa YIIPaBIeHHS BRIKIIFOYATEIIMH Q3 (MOIYIIb
CHHXpOHM3aIHH) H Q7 (MOIyIb Tpex(a3HOH CETH) B ITONOKeHHE «Pyu»n.

3) IlepeBecTn mnepexmrouaTellr SAl peiima yIpaBIIeHHS MOJYIeM BO30YXIEeHHS B
ronoxkeHne « ABT». [loreHimomerp RP1 ycTraHOBHTE B KpalHee JIEBOE ITOTOKEHHE.

4) TlepeBecTH TIlepekmoyarens SA2 pexHMa VIIPaBIeHHS MOIYIEM YacTOTHOIO
Impeodpazoparensa B mnonoxeHHe «Pyuy. Iloremigpiomerp RP1 ycraHOBUTE B KpalHee JIEBOE
nmonoxeHue. Ilepekimouarens SA]l  paspemeHns paOoTel YacTOTHOIO IIpeoOpaszoBaTeEILd
YCTAHOBHTL B CPEIHEE ITOIIOKEHIE.

5) BKIIOYHTH TNHTaHHE CTeHJa. BKIIIOYNTEH ITHMTAaHHe MOAYJIEH. H3MEPHTENS CKOPOCTH,
CHHXPOHH3AI[HH, BO30YKISHHS, TpeX(a3HOH CETH.

6) BxmrounTs BeIKTIOYATEenh Q7 MomyIa TpexdaszHoii ceTH (kKHomKa SB1).

7) Ha mepcoHaIbHOM KOMIIBIOTEPE 3aIlyCTHTh ITporpaMMHBIN komiuiekc «DeltaProfin
(ITyck — IIporpanvmel — JIabopatopHeii komiieke — DeltaProfl). OTkpbeITs 1abopaTopHyIO padoTy
KoMaHaoH «Paborel — ABTOMatHKa 23C — PaGora Ned4 ABTOMAarHYeCKOE PETYIIHPOBAHHE
BO30YyKIeHHI Cl'y.

8) 3amycTHUTh IporpaMMy B paboTy KHOIMKOH «IIyck» HIM KOMaHIOH TITIaBHOTO MEHIO
« YmpaBjeHHe — [Iyck» MM ropsuen KiiaBHIIeH FS.

9) Bxmo4ynTsr MOJYJIL YacTOTHOrO IIpeoOpasoBarensd. J[Isg »5Toro, IIEpeBecTH
IepeKrovaTenb SA] Ha IHIEBOH ITaHEIH MOJIYIIS B ITONOKeHHE « Briepeny . M3MeHSId ITOIIOKEHH e
rmoreHImoMeTpa RP1 yCTaHOBHTE YacTOTY BpallleHHS 3NeKTPOMAIIMHHOIO arperara Ha YpoBHE
1500 o6./MuH. (110 ITOKa3aHHSIM H3MEePHTEIIEHOT0 ITpHOOpa MOIYIIS H3MEPHTEISI CKOPOCTH).

10) Ilomaths KOMAaHAY JHCTAHIIMOHHOIO BKIFOUEHHS BBRIKITFOYATEIS MOIYIISI BO3OYKICHHS
II[EITIKOM J1eBOH KHOITKH MBIIMH (JIKM) mo m300pakeHHo BEIKIOYaTens Q2 Ha MHEMOCXEME.

11) OTKpeITh OKHO HacTpoHkH mHapamMeTpoB APB (nBoiiHoi memyok JIKM 110
NIpsMOyTOIIbHHKY APB Ha mMHeMocxeme). [ImaBHO H3MeHSS 3HAUYEHHE PEryisiropa «3aJaHHe I10
HaIIPSDKEHHIO, B» BBIPOBHSATH HAIPSDKEHHE T'eHEpaTOpa ¢ HaNpsKeHHEM CETH IT0 ITOKa3aHI M
TIPH GO PO A DS SIBRFRLMOTYTLSL.

Ceptuukar: 2C0 43 B8B952205E7BAS00060000043E
Bnanened mgﬁci MMGGTH CKOPPEKTHPOBATh YacTOTY BpPaIEHHSI 3JIEKTPOMAIIIHHHOIO

dI'PperaTa JJIA JOCTHKCHITA ,[[DH}"GTHMGﬁ C TOYKH 3PCHHA CHHXPOHH3AIITHH Y4CTOTHBI CKOJIIBKCHITA.
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13) Ilo nmoKa3aHHMAM CHHXPOHOCKONA BKIIOYUHTh BBIKTIOUATelh Q3 MOmyIA
CHHXPOHHM3aILMH (KHOIKa SB1 Ha JIHIIEBOH IMTaHEIH MOJIYJISI) B MOMEHT COBITAJICHHS BEKTOPOB IIO
(paze (MOMEHT ITOracaHHS KOHTPOJIbHBIX JIAMII).

14) MemmeHHO H3MeHSII IIONOKeHHe IToTeHIpoMeTpa RP1  MOAymnsa dYacTOTHOro
IpeoOpa3oBaTelld YBeIIHUYHBATh BeTHUYHHY aKTHBHOH MOMIHOCTH BhIgaBaeMoH [1K). OmpenemTs
Ipelell CTaTHYEeCKOH YCTOHYHMBOCTH CHHXPOHHOIO TIeHepaTopa (MaKCHMaJbHOE 3HAUYEHHE
aKTHBHOH MOIIHOCTH, ITPEAINECTBOBABRIIEE BBINMAJEHHIO I'eHepaTOpa H3 CHHXPOHH3MA) IIpH
Hauyin APB.

15) PecHHXpOHH3HpPOBaTh I'eHepaTop cOpOCOM aKTHBHOM MOIITHOCTH (rmoTeHImoMeTp RP1
MOJYJIS YaCTOTHOTO ITpeo0pa3oparelrsd). CHH3HTh MOIITHOCTh CHHXPOHHOI'O F'eHepaTopa A0 HYIISL
OTKIIOYHTh TeHepaTop OT ceTH (KHomka SB2 Ha JHIIEBOH ITaHEIH MOJYIIS CHHXPOHH3AI[HH).
OTKIIOUHTh BO30yXKIeHHE CHHXPOHHOIO I'eHepaTopa (BeIKMrouarenb Q2 Ha MHeMocxeMme [IK).
OCTaHOBHTE PadoTy IporpaMmMel KHOIIKOH « CTOID.

16) IlepeBecTH mepeKmoyaTedb PeXHMa VYIIPaBIeHHS MOAYIeM BO30YKIeHHSI B
rnmonoxkeHne «Pyuy». HM3MeHs1 TOK BO30YKIEHHS CHHXPOHHOIO TIe€HepaTopa BBIPOBHSATH
HallpsDKEHHE TeHepaTopa H HalpsOKeHHEe CEeTH. BKIOYHTH BBRIKIOYATENR Q3 MOIYIIA
CHHXPOHH3AI[HH C KOHTPOJIEM VYCIOBHII CHHXPOHH3Ma (BKIIOUEHHE B MOMEHT IIOracaHHs
CHTHAJIbHBIX JIAMIT MOZYIIS CHHXPOHH3AIMH). MeIIeHHO YBEIHYHBASA MOIIMHOCTE CHHXPOHHOIO
reHeparopa (roreHioMeTp RP1 Ha mHITeBOH MmaHeIH MOIYIS YaCTOTHOI O

IpeoOpa3zoBaTells) OIpeJelInTh IIPeell CTaTHIeCKOH YCTOHYHBOCTH I'eHepaTopa IIpH

OTCYTCTBHH APB. PeCHHXpOHH3HPOBATh T'eHEPATOP C CETHIO, CHH3HTh AKTHBHVYIO

MOIIHOCTH 0 HYJIS, OTKIIIOUHTE T'€HEPATOP OT CETH, CHATH TOK BO30YKJIEHHS, OCTAaHOBHTH

ITPUBOJJIHOH JIBUTATETIE.

17) OTKIOYHTE ITHTaHHe cTeHaa. OQOpMHTE OTYET 110 Tad0opaTOpHOH padoTe.

Codepocanue omuema:

OT4YeT JOIKEH COLEePKaTh:

1. Haszeanrie paboTHI,

2. Llens paborHl,

3. Kparkie TeopeTHUYECKHE CBEICHH S,

4. OImHcaHHue HCIOIb3yeMOro 000PYAOBAHISI H MaTePHAIIOB,

5. Ilopsapok BeIOIIHEHHS PaOOTHI,

O feRtHIH R FRATI)@PA0OTKA Pe3yTIbTaTOB,

Ceptucpukar:  2CO jg E9ABBB952205E7BA500060000043E
m&hﬂEHEEHﬂpDEHE

Bnaneneu: Uleb
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Konmpononste eonpocet:

1. OOBsCHHUTE HasHAUEHHE YCTPOHCTB aBTOMATHUYECKOTO PETYIIHPOBAHHS BO30OY KICHHMS?
2. B ueM paszHnia mexay APB IporopiiioHaIbHOr O H CHIIBHOT'O JIEHCTBH A?

3. Kak Bnuger Hanmune APB Ha cTaTHYECKYIO YCTOHYHBOCTh CHHXPOHHOI'O I'eHepaTopa?

4. Kak piuger Hamure APB Ha JHHAMITUECKYIO YCTOHYHBOCTE CHHXPOHHOI'O IF'eHepaTopa?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Jabopamoprasn padoma Ne6. CoepemeHHble MpedoeaHus no op2aHu3 Ayl
Peyuposanua pexcuma pao omst no 4acmome U AKMUEHOIU MOHocmi. Aemomamuyeckan

CHUHXPOHU3IAUUA eHepdmopa ¢ Cemsio.

Ilens pabomsr: V3ydyuTh IIPHHIIMIT JEHCTBHS YCTPOHCTBA TOYHOH aBTOMATHYECKOH

CHHXPOHH3AITIII I'CHEPATOPa C CEThIO.

OCHO6bL meopuu:

YcTpoiicTBa TOUHOH aBTOMATHYECKON CHHXPOHH3AIL[HH T'eHEPATOPOB IOIYUIUIH IIHPOKOE
pacIpoCTpaHEHHe, TaK KakK:

1) mo3BOISIIOT H30eKaTh aBapHHHBIX CHTYAI[HH, BRI3BAHHBIX OIMHOOYHBIMH JeHCTBHSIMH
OIEPATHBHOIO IEPCOHANIA IIPH PYYHOH CHHXPOHH3AI[HH,

2) obecnieynBaroT Oonee OBICTPOE BKIIIOUEHHE TeHepaTOpa B CETh;,

3) obecrnieunBaroT 00JIee TOYHOE BBIIOIHEHHE YCIOBUH CHHXPOHH3AI[HI, YTO ITO3BOJISET
BKIIIOYATH T€HEPATOPHI B CeTh 03 OPOCKOB YPAaBHHTEIIBHOI'O TOKA H CHHXPOHHBIX KauaHHI.

Kak mpaBHiIO, aBTOMAaTHYECKHE CHHXPOHHM3AaTOPEI OOeCIIeYHBAIOT He TOIBKO KOHTPOJIb
YCIIOBHI CHHXPOHH3AIMH, HO H (D OPMHPYIOT YITPABILIIOIIHE BO3ICHCTBHA Ha H3MEHEHHE YCTaBOK
aBTOMATHYECKOr0 peryisaropa Bo30yxkaeHHSI (APB) H aBTOMarHyeCKOro peryisropa 4acTOTHI
BpameHnsa (APUYB) cHHXpOHHOro reHepaTopa JJISI aBTOMAaTHYECKOH ITOATOHKH 4YacTOTHI H
HaIIPsCKEHHS TeHepaTopa.

TouHas CHHXPOHH3AIH S BEITIOJHAETCS IIPH COOIMOAEHHH TPEX YCIIOBHIT CHHXPOHH3AIHH:

1) pasHOCTh YaCTOT BPAIEHHS CHHXPOHHOI'O FeHepaTOpa H YaCTOTHI B CETH JONIKHA OBITH
B JOITY CTHMOM JHAaIla30HE,

2) Pa3sHOCTh HAIPSDKEHHMH CO CTOPOHBI I'eHEpaTOpa M CEeTH He JOJDKHA ITPEBEIIIATH
JOITY CTHMOT'O 3HAYEHHS,

3) yromn MeXxAy BeKTOpaMH HaIlpsDKEeHHI OJHOHMEHHBIX (pa3 BBRIKIIKOYATENIS Ha KOTOPOM
OCYIIECTBIISIETCS CHHXPOHH3ALM A JOIDKEH OBITh PaBeH HYIIIO B MOMEHT BKIIFOUEHHS T'€HEPATOPA B
CETh.

KOHTpOoIb BCEX TPEX YCIIOBHH CHHXPOHH3AIHH OCYINECTRISETCS 110 OJHOMY ITapaMeTPy, a
HMEHHO, OrHOaroIel HaIlpsDKEHHS CKOJbKeHHS (HalIpsoKeHHE MesKTY TTOJIFOCaMH OJ[HOHME HHBIX
(pa3 BBIKIIFOYATENS Ha KOTOPOM OCYIIECTBIIIETCS CHHXPOHH3AIHA). TaK, JIIHTeIbHOCTh IIepHOa

H3MeHeHH I oTHOatoIe HaITpsLKCHHA CKOJIb KCHITA GﬁpﬂTHG-HpGHGpL[HGHﬂﬂLHﬂ Pa3HOCTH YaCTOT

BpalllcHIEE ke pHAR ABAN b Se TH. MIHIMYM OTHGAOINEell HAIIPSDKEHHS CKOMbKEHHS OIMpPE/IENsET

Cepmwdukatr: 2C0000043E9ABEBS52205E 7BAS00060000043E -
Bnanenddd3HOEED HATIRAKCRIH, I eHEPaTOPd H CCTH 110 BCIIHYHHC (ITPII CHHKeHHH OrudaroIeH 10 HYIIA

HaIlpSDKEHHSI TeHepaTopa H CeTH paBHBI). MOMEHT COBITaJIEHHS BEKTOPOB HaIIpsDKeHHI
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OJHOHMEHHBIX (a3 1o (aze COOTBETCTBYeT MOMEHTY IepexXojia OTHOAIOINeH HAaITpsDKEHHS
CKOIBKEHMSI 4Yepe3 MHHHMYM. lIOCKOIBKY, BEIKIIFOUATEIh HAa KOTOPOM OCVIIECTBIISIETCS
CHHXPOHH3aI[HI 00lIajaeT cOOCTBEHHBIM BPeMEHEM BKIIFOYEHHS (T. €. SBIISIETCS HHEPLHOHHBIM
AIIeMEHTOM) KOMaH/Ia Ha BKJIFOUeHHEe BEIKITIFOYATEI II0JaeTCs ¢ HEKOTOPBIM OIlepe KeHHEM.

B 5TOH cHTyallMH BO3MOJKHA PealH3alfis aBTOMaTHYECKHX CHHXPOHH3aTOPOB IBYMS
CIrrocod0amu:

1) CHHXpPOHHM3ATOP C ITOCTOSHHBIM YITIOM OIIEPEKEHH S BKIIFOUEHHST,

2) CHHXPOHH3ATOP C ITOCTOSTHHBEIM BpEMEHEM OIEpeKEHH I BKIIFOUeHHS.

CHHXPOHH3ATOP € IIOCTOSHHBIM VITIOM OIIEpEKEHHSI BKIIOUEHHS pealn3yeTcs Hanbomee
IIPOCTO, TaK KaK KOMaHJa Ha BKIIFOUeHHe (DOPMHPYETCS B MOMEHT BpPeMeHH, KOrla YIoll MexXIy
BEKTOPaMH HaITpSDKeHHH OJHOHMEHHBIX (pa3 CHHKAeTCS JO 3apaHee 3aJaHHOH YCTaBKH. Tak Kak
BEIIMYMHA VIJIa MEXIY BEKTOPaMH COOTBETCTBYET BEIMYMHE HAIIPSKEHHS CKOIIBXKEHUS,
(paKTHYECKH CpaBHHBAETCS TEKYIIee 3HAUYEHHE HaIlpPsDKeHHS CKOIIBKEHHS C HallpsOKEeHHEM
OIepeXKeHHS BKIIFOUEHIS, IBJIIFOIIEMCS YCTAaBKOH aBTOMAaTHYECKOIO CHHXPOHH3AaTOpPa.

HegocraTKoOM TakKOro CHHXpPOHH3aTOpa SBISETCS €r0 OrpaHHYeHHAas TOYHOCTh, TaK KakK
BpeMS OIEPEKEHHS BKIIIOUYEHHS OYIET 3aBHCETH OT PA3HOCTH YacTOT I'eHEpaTopa H CETH, T. €.
BKIIFOUEHHE MOKET COIIPOBOKIATECI HEQOMBIIIMMH OPOCKAMH YPaBHUTEIIBHOIO TOKA.

CHHXPOHH3aTOP C IIOCTOSHHEIM BPEMEHEM OIIEPEKEHHS BKIFOUYEHHSI OOECIIEUNBAET
OOIBIITYIO TOYHOCTh, TAaK KaK KOMaHJa Ha BKIIOUYEHHE BBIKIIFOYATENS (POPMHPYETCS C YITIOM
OIepPeXeHHUS BKIIFOUEHIS, PACCUHTAHHBIM 110 TEKYINEH Pa3HOCTH YacTOT M 3aJaHHOMY BPeMeHH
OIepeXeHHS BKIIOYeHHS. Taxmm oO0pa3oM, BKIIOYEHHE BCErfa ITPOHCXOAUT B MOMEHT
COBMAJcHH S BEKTOPOB HAIIPSDKEHHI IT0 (pa3e BHe 3aBHCHMOCTH OT TEKYIIEH YaCTOThI CKOJIb JKEHH L.

HegocraTKOM TakMX CHHXPOHH3ATOPOB SBISETCS CIOXKHOCTh pPealH3alliH, TPeOyroImas
ITPHMEHEHH S TTOJIYIIPOBOAHHKOBOH HIIH COBPEMEHHON MHKPOITPOILIE CCOPHOM 3IIEMEHTHOM 0a3kl. B
JTaHHOH J1a00opaTOPHOH paboTe HCCIEAYETCI CHHXPOHH3ATOP C ITOCTOSHHBIM VITIOM OIlEPEKEeHH
BKIIFOUEHH 5.

OopMHPOBAHNE VIIPABILIONMX BO3JEHCTBHII Ha aBTOMAaTHYECKOEe H3MEHEHHE YacCTOTHI

BpalllCHI A H HAIIPSDKCHITA Hd BRIBOJAaX I'CHCPATOP4d HE TIPS AYCMOTPCHO.

YKkazanue no mexHuke dezonacHocmu.
YKazaHH 110 TeXHHKe 0e30I1aCHOCTH ITPH BBOTOJIIHEHHH HﬂﬁﬂpﬂTﬂpI—[ﬁIK pﬂﬁDT ITPHBCACHDBI

B ITPHIIOKEHHE A.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Cepmudomkatr: 2C0000043ESABBB952205E7/BAS00060000043E =
Bnapeney megﬁm AL LBIILOJIHEHILIO ﬂﬂﬁﬂpﬂmﬂpﬂﬂu pﬂﬁﬂfﬂbl .
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1) CobpaTh cxeMy nadopaTopHBIX HCITbITaHHH pHc.4 (BCE MoaymH cTeH1a JOIKHBI OBITH
OTKJIFKOYEHEI!). H3MmepuTenbHBIH KaHalI II0 HaIpsokeHHIO A6 MOIyIS BBOJa-BREIBOZA
IOJMKIIOYEH Ha HaMNpsOKEHHE CKONBXEHHS CHHXPOHHOIO TIeHepaTopa (MeXIy ITOIFOCaMH
OJJHOHMEHHBIX (pa3 BRIKITIOUATEIIS MOAYIIS CHHXPOHH3ALIHH).

2) IlepeBecTH nepekmoyaTens SA2 peXHMa YIIpaBIIeHHS BBHIKTIOUareaeM Q7 (MOIYIIb
TpeX(a3zHOH CeTH) B ITOMOKEHHE « Pyu».

3) IlepeBecTH mepekmoyarelb SA2 peXHMa yIIpaBlIeHHS BHIKIoUaTeneM Q3 (MOIYIb
CHHXPOHH3AI[HH) B ITIOI0KEHHE «ABT).

4) llepeBecTH mepekmrouaTellr SAl peiima yIpaBIIeHHS MOIYIEM BO30YXIEeHHS B
ronoxeHue «Pyuy. [loreHimmoMerp RP1 ycTaHOBHTE B KpaHHEE JIEBOE ITOJIOKEHHE.

5) IlepeBecTn Iepekmoyarens SA2 pexHMa VIIPaBIeHHS MOIYIEM YacTOTHOIO
Impeodpazoparensa B mnonoxeHHe «Pyuy. Iloremigpiomerp RP1 ycraHOBUTE B KpalHee JIEBOE
rmonoxeHue. llepekimouarens SA]l  paspemeHns paOoTel YacTOTHOIO IIPeoOpa3zoBaTells
YCTAHOBHTH B CPEIHEE TIOJIOKEHHE.

0)BKIIOYHTH ITHTAaHHEe CTeHJAa. BKIIOUNTH ITHTaHHEe MOXYIEH: H3MEPHTEIs CKOPOCTH,
CHHXPOHH3AIHH, TpeX(a3HOH CEeTH.

7) BK1rouHnTs BRIKTIOYATENh Q7 MomynIa TpexdasHoii ceTH (kHomKa SB1).

8) Ha mepcoHaIbHOM KOMIIBIOTEPE 3aIlyCTHTh ITporpaMMHBIN komiuiekc «DeltaProfin
(ITyck — IIporpanvmel — JIabopatopHeii komiieke — DeltaProfl). OTkpbeITs 1abopaTopHyIO padoTy
KoMaHaoH «PabGotel — ABroMarmka 532C — PaGora Ne5 ABTOMAarHyecKas CHHXPOHH3AI[HS
TeHEPATOpPa C CETHIOY.

9) 3amycTuTh IporpaMMy B paboTy KHOIMKOH «IIyck» HIM KOMaHIOH TITIaBHOTO MEHIO
« YmpaBjeHHe — [Iyck» MM ropsuen KiiaBHIIeH FS.

10) BxmouHTs MOAYIL YaCTOTHOIO IIpeoOpazoBarens. J[JII 53TOro, IIepeBecTH
IepeKrovaTenb SA] Ha IHIEBOH ITaHEIH MOJIYIIS B ITONOKeHHE « Briepeny . M3MeHSId ITOIIOKEHH e
roreHpomMerpa RP1 ycTraHOBHTE 4acTOTY BpAIlEHHS 3NeKTPOMAIIIMHHOIO arperara Ha YPOBHE
1500 o6./MuH. (110 ITOKa3aHHSIM H3MEePHTEIIEHOT0 ITpHOOpa MOIYIIS H3MEPHTEISI CKOPOCTH).

11) BKIFOUH TS MHTaHHE MOAYTISI BO30OYKASHHS H IIIIaBHO H3MeHSIS ITOII0KEHHE PEryIIsATopa
RP1l Ha mmieBON ITaHeIM MOV BO30VYKJIEHHS BBIPOBHSTH HAaIIpsDKEHHE TIeHeparopa cC
HaIIpsDKEHHEM CETH I10 ITOKa3aHHSIM IIPHOOPOB H3MEPHUTEIIEHOTO MOIVYIIAL.

12) UsMmeHsasa momnokeHHe mnoTeHIoMeTpa RP1 momymns yacToTHoro mpeoOpasoBarend

BBEIPOBHATE HAaCTOTEI BPAIICHHA I'CHEPATOPA H CCTH.

léﬁﬁﬁﬁﬂéﬂﬁ%ﬁ{@ﬂpﬂfmr ITapaMeTPOB aBTOMAaTHUYECKOI'0 CHHXPOHH3aTOpa (JBOIHOM

Ceptudomkar: 2C000 9AB8BO952205E7/BAS00060000043E
Bnammem&;ﬁﬁﬁgﬁm paveyEIbHIKY T AC Ha MHeMocxeme [IK). Maamkatopel «PasHOCTE YyacToT

B JOIIYCTHMOM JHAII4A30HC» H «PasHOCTE HHHPHH{EHI]IUI B AOIIYCTHMOM JHAIIA30HE» B I'PVYIIIC
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« AHOMKAIMIT» OOIDKHBEI HMETh 3eJIEHBIH I[BET. ECIH 5TO He Tak, HeoOXO HMO CKOPPEKTHPOBATH

3HaYeHHE HaIlpPsSKeHHS H/HIIH 4acTOTHI BPaIlleHHs I'eHepaTopa peryisaropaMd RP1 Ha mHIleBBIX

ITaHEJIAX MOIYIIA EGB@}")I{,[[EHHH H MOIAYJIH HaCTOTHOI'O HpEGﬁpﬂBGEﬂTEM. OﬁpﬂTHTE BHHMAHHE,

YTO HHIHKATOPBI JOCTAaTOYHO HHEPIHOHHBIE (0 20cC), IO3TOMY PEryIHPOBaHHE HEOOXOIHMO

OCYLICCTBIIATE OYCHb MCJJICHHO.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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14) TlogaTh KOMaHAY Ha BKIIOYEHHE I'eHepaTopa MepeKIoUYeHHeM KITIoua YIIPaBICHHS
SB3 Ha mMHemocxeMe I[IK B momoxenme «Bxmy. OOpaTHTs BHHMaHHE Ha TO, YTO pPealbHOE
BKIIFOUEHHE ITPOHCXOAUT B MOMEHT IIOracaHHs KOHTPOIBHBIX JIaMIT MOJVYIIS CHHXPOHH3AL[HH.
OTKIIOYHTH TeHepaTop OT CeTH (TepeKIroueHHeM KIroua yrpapieHHsI SB3 Ha MmHeMocxeMe 11K B
nonokeHHe « OTKIL.»).

15) IloBTOpHTE MpPeAbIAVIIMI ITYHKT HECKOJBKO pa3, HaOmiomas 3a ITPpaBHIIbHOCTBIO
BKIIFOUEHH S T'eHEPATOPa B CETH IT0 KOHTPOIBHBIM JIaMITaM MOYIISI CHHXPOHH3AIIHH.

16) IIpoBepHTh KOHTPOIb ABTOMATHYECKHM CHHXPOHH3aTOPOM JABYX APYTHX YCIOBHH
CHHXPOHH3AIHH. ]IS 3TOro, H3MEHHTh HaIllpsSLKeHHE H/WIH 4acTOTY BpallleHHS CHHXPOHHOIO
reHeparopa 0 TeX ITOp, II0Ka HHAHKATOP «PasHOCTh 4acTOT B JOITYCTHMOM JHAIla30HEe)» H/HIIH
«PasHOCTH HaITpsKEHMI B JIOITYCTHMOM JHAIIA30HE» B I'pyimie « HIUKAID) OKHa ITapaMeTPOB
ABTOMATHYE CKOI'O CHHXPOHN3aTOopa OyAEeT HMETh KPaCHBIH IBET U MTOJATh KOMAHY Ha BKIIFOUEHHE
reHeparopa B ceTh (memyok JIKM 1o m3o0pakeHHro BeIKIrOuaTens Q3 Ha mHemocxeMe [IK).
BrIKrouatens He JOMKEH BKIIOUHTCS, TaK KaK HEe BBIIIOIHSIETCS OJMHO IIH HECKOIBKO YCIOBHH
CHHXPOHH3AL[HH.

CHATH, KOMaHJy Ha BKIIOUYeHHe TeHepaTopa B ceTh (memuok JIKM 1o m3o0pakeHHIO
BRIKITFOUaTeN Q3 Ha MHeMocxeMe [1K).

17) CHH3HTB TOK BO30YKIEHHSI CHHXPOHHOI'O TeHEPAaTOpa IO HYIS H OTKIIFOYHTH MOYIIb
BO30yXKIeHHI. OCTaHOBHUTH IIPHBOAHON JABHIATEIb IIEPEBOAOM IEPEKITIOUATENS SA] Ha JIHIEBOH
TTAHETH MOJYIIS YaCTOTHOI'O Impeo0pa3zoBareis B HEHTPaJIbHOE MOIoKeHHEe. OCTaHOBHTE padboTy
ITPOrpaMMBI KHOIIKOH «CTOIIY.

18) OTKIFOYNTH Bce BRIKMOYATeTH. OTKIIIOUHTh ITHTaHHe cTeHAa. OQOpPMHTEH OTYET II0

nabopaTopHOH padorTe.

Codeporcanue omuema:

OT4YeT JOIKEH COAEePKaTh:

1. HazpaHme paborHI;

2. Llenp paboTHI,

3. Kparkie TeopeTHUYECKHE CBEICHH S,

4. OIrmucaHHe HCIOIb3yeMOro 000PYIOBAHISI H MaTePHAJIOB,
5. Ilopsamok BeIOIHEHHS PalOThI,

6. Beruniciiennsa u o6padorka pe3yibTaToR,

7 s RBPHBORIA riomiict
3 Nnoanceo
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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K OHMPOJIbHBIE 601POCHI.

1. O0BscHUTE HasHAUEHHE YCTPOHCTB aBTOMATHYECKOH CHHXPOHI3AL[HH 7
2. IlepeuncmiTe yCIIOBHS TOUHOH CHHXPOHH3AIHH C CETHIO?

3. UTo Takoe HalpsKeHHE CKOIbKEHH?

4. Kaknm 00pa3oM KOHTPOJHPYIOTCS BCE TPH YCIIOBHS TOYHOH CHHXPOHH3AI[HH IO

CAHHCTBCHHOMY ITAPaMCTPY — HAIIPAKCHIIO CKOJILKEeHH I?

5. B uem Pa3HHId MCHKIY CHHXPOHH3ATOPOM C IIOCTOJAHHBIM VIJIOM OIICPCHKCHIA

BKIIIOUCHIA H ITOCTOAHHBIM EPEMCHEM OIICPCKCHHA BKJIFOUEHHT?

6. Uto Takoe CAMOCHHXPOHIH3AITHA, KOI'/Td OHa HPIMEHHETGH?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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5. Yuebno-memoouueckoe u unH@hopmauiloHtHoe odecneuerue OUCUUNTIUHbBL

5.1 Ilepeuens OCHO6HOU U O00ROJHUMENALHOI JUMEPAMYPsbl, HEOOX00UMOU 014
0C60€HUA OUCUUNIIUHbL

5.1.2 Ilepeuerv 0CHOBHOIL TUmMeEP AMYPbl:

l. KaprnoB, A.I'. I{udpoBele cHCTeMBI aBTOMATHUECKOI'O PETryIHPOBAHHSI. yueOHOe
rmocoone / A.I'. KaprnoB, MmuHHcTepcTBO 00pa3zoBaHHSI H HaykH Poccriickon @ejepalli,
ToMmMckun l'oCcymapCTBEHHBIH YHHBepcHTET CHCTEM YIpaBlIeHHS H PaaHosIeKTpOHHKH
(TYCVP). — Tomck: TYCYP, 2015. — 216 c¢. — Pexmmn poctyma: mo moarmmcke. — URL:
http://biblioclub.ru/index.php?page=book &i1d=480640

2. OcuHiEeB, A. A. JlokambHBIE YCTPOHCTBA IIPOTHBOABAPHIHOH aBTOMAaTHKH
yueOHO-MeTogu4eckoe Imocobme / A. A. OcuHueB. — HoBocuGupck : HoBocHOHpcKIi
TOCYJIAPCTBEHHBIN TEXHHYEeCKHH YHHUBEpCcUTET, 2019. — 68 ¢. — ISBN 978-5-7782-3838-1. —
Texct : snexrponHbIi // L{udpoBoit oOpa3zoparenbHbii pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/99186.html

3.1.3 Ilepeuens 0onoHUMENbHOU JIUMEPAMYPbL:

l. [Hloriko, B.II. ABromMatHyecKoe PeryiIHpPOBaHHE B SNEKTPHYSCKHX CHCTEMAX
yueOHoe mocoOne / B.II. Illoiiko. — HoBocnOupck : HOBOCHOHPCKHH TIOCyIapCTBEHHBIH
TEXHHYeCKHH VHHBepcurer, 2012. — 195 c¢. — Pexum pgocryma: mo nomrincke. — URL:

http://biblioclub.ru/index.php ?page=book &1d=228798

2. ABTOMaTHKa VIIPABIIEHHS peXHMaMH IeKTPOSHEPTeTHUECKHX CHCTEM | yueOHOe
rmocoone / cocraBurenmn A. H. KosmoB. — 2-e m3n. — brnaropemeHCK | AMYPCKHIA
rocyJapcTBeHHBIH YHHBepcHTeT, 2017. — 64 ¢. — Tekcr : »nekTpoHHBIH // I{H{poBoi
oOpa30oBaTeIbHBIH pecypc IPR SMART : | caiit]. - URL:

https://www.iprbookshop.ru/103838.html

3.2 Ilepeuens yuedHO-MemoOOUUECKOZO0 o0DecneueHus camocmoamebHoll padomsl
odyuarwuuxca no OUcUUNJUHe

1. Meroauyeckie yKazaHHS II0 BBEOIOIHEHHIO JIa0OpPaTOPHBEIX paboT IO AHCIHIUIHHE
«CHCTeMHAass aBTOMAaTHKAa M aBTOMAaTHYECKOE PeryIHpPOBAaHHE B BIEKTPOIHEPreTHUECKHX

CHCTCMAX) .

%HWWHW&BHHIH IO BBIOIOIITHCHHIO pﬂC‘-IEETHG-I‘I]&(bH‘-IECI{FD{ pElﬁGTBI IO

Ceprudomkar: 2C0000043ESABBESS2205E7BAS00060000043E
Bnanendd LI HHAI TR a7y 514 1 GMEAA dBTOMATHEKA H dBTOMATHYC CKOC PEIYIOIPOBAHIIC B

ANIEKTPOIHCPI CTHYCCKIIX CHCTCMAXY .
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3. MeTtognueckiie YKd3aHITA 110 OPraHH3allHH H ITPOBCACHHIO CAMOCTOMAT eJIbHOH pﬂﬁﬂTH
I AHCIHILIIHHE «CHcTeMHasg aBTOMaTHKa H dBTOMATHYC CKOC PEI'YIIHPOBAHHC B

ANIEKTPOIHCPI CTHYCCKIIX CHCTCMAXY .

3.3 Ilepeuens pecypcosé UHPOPMAUUOHHO-METIEKOMMYHUKAUUOHHOU cemu Humeprem,
HeoOX00UMBIX 011 0C60eHIUA OUCHUUNTIHbI
L. http://www.biblioclub.ru -ObC "YHuBepcuTeTCKas1 ONOIMOTEKa OHIaH"

2. http://www.iprbookshop.ru/ - OnekTpoHHO- 6HOImoreyHas cucreMa [PRbooks
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IIprnoxeHue A

VrazaHue no mexHuKke 0e30nacrocni

Jlo Havajsra paloOTEI CTYAEHTHI OOS3aHBI H3YUHTh IIpaBHIIA TEXHHKH Oe30ITaCHOCTH IIPH
padore ¢ 3MeKTpPOoycTaHOBKAMH. OO0 HM3YUYEHHH ITPaBHII TEXHHKH Oe30ITaCHOCTH M ITOIYUYEHHH
HHCTPYKTaXa CTYAEHTHI PACITCBIBAIOTCS B CIIEIHAILHOM XypHane. CTYIeHTHl, He H3YUHBIIIIE
ITpaBIUIa TEXHUKH O€30IIaCHOCTH M HE IPOINEHIIHE HHCTPYKTAX, K BRITIOJIHEHHIO JTad0OpaTOPHBIX
padoT HE JOITYCKAIOTCH.

YueOHag rpyrmma (MM IIOATPyImIa) pa30HBaeTcsd Ha OpHIagbl, YHCIO KOTOPBIX
YKa3bIBAETCA IIPEIOAaBaTEIIEM, a COCTaB OpHrajl KOMIUIEKTYETCS CTYACHTAMH Ha JOOPOBOJIbHBIX
HayajgaxX. CIHMCOK TIpyIIbl (MOATPYINIBI), pa30HTOH Ha OpHraabl, cTapocTa IIPeJOCTaBIISICT
IPENIOlaBaTEIIO, BEAYINEMY JTa00PaTOPHBIE 3aHSTHAL.

Kaxnas u3 Opuraj] BBEIIIOIHSET I1a0OpaTOPHYIO padOTy B COOTBETCTBHH C I'Pa(pHKOM,
HaXOJAIIEMCS B 1a00OpaTOPHH.

[lepen KaXKIBIM 3aHATHEM CTYASHT 00S3aH IO OTOBUTECS K BEITIOJIHEHHIO J1a00paTOPHOH
PadoTHI IO JaHHOMY METOIHYECKOMY ITOCOOHMIO H PeKOMEHAYEMOH JHTepaType. Ilepen Hauamom
paboTHI ITperolaBaTellb IIPOBEPSIET 3HAHHSA CTYAEHTOB II0 COAEPKAaHIIO BRITIOIHAEMOMN padOoTHL.
[ 1110X0 MOATOTORIEHHRIE CTYAEHTHI K BRITIOTHEHHNIO J1a00paTOPHOMN PadOThL HE JTOITYCKAKOTCH.

Paboras B mabopaTopHu, HEOOXOAUMO COONMIOAATE CJIEAYIOIIHE ITPaBHIIA;

K BrITOIMHeHHI0 1a00paTOpHOH paboThI CleAyeT IIPHUCTYIIATh TOJIBKO ITOCIIE ITOITHOI'O
YVSICHEHHS €€ COJIEP KAHIS M ITOITYUYEHHS JOIIYCKa K HEH.

2. HaumnHatey paboTy cClIeayeT ¢ O3HAKOMIEHHS ¢ IpHOOpaMH H OO0OpPYAOBaHHEM,
ITPHMEHSIEMBIMH B JIJaHHOH padore.

3. Ha mab®opaTopHOM CTOIE JOKHBI HAXOJAUTHCS TOIBKO IIPEeAMETEI, HEOOXOMMEIE I
BEITIOJIHEHHS JaHHOH PadOTHI.

4. PacrionnoeHHe argraparypel Ha paboueM CTOlEe HOIKHO OBITh TAKHMM, YTOOBI CXeMa
COEQHHEHHI ITONYYIIachk HauOOlIee IIPOCTOH, HArlgaHoH M padora ¢ anmnaparypoH ObllIa
yIOOHOI.

5. JKemarenpHO, 4TOOBI cXeMy coOHpajl OJHH H3 YJIEHOB OpHTaabl, a JIpPyrHe
KOHTPOIIHPOBAIIH.

0. IIpu cOopke CIIOKHBIX CXEM CIIEYET BHAYAIIE COETHHNUTE ITIABHYIO, IIOCIIE0BATEIFHYIO

IICIb ., HaYHHA A GﬁﬂpI{y OT OJHOI'O 34 KHMd HCTOYHHKA TOKAd H 3aKdHYHBAM Hd JPYI'OM, a4 3dTCM YK€

nomoow R NEHE IS e e
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7. Ilocme Ttoro, xkak cxema Oyaer coOpaHa, HeOOXOMUMO VOeIUThCA B IPABHIBHOH
yCTAaHOBKE JBI)KKOB PeOCTaTOB, aBTOTPAHC()OPMATOPOB H PYKOSTOK IPYTHX PeryJIHPYIOMIHX
YCTPOFHCTB.

8. CoOpanHas cxemMa o0O0sg3aTelIbHO JOKHA OBIThH IIPOBEPEHA IIPEIIOJaBaTelIeM HIH
CTApIIHM JJAOOPAaHTOM M TOJIFKO C MX pPaspelleHHSI MOKeT OBITh BKIIFOUEHA IO/ HaIIPSDKEHHE .

9. Ilpn BKIHOUEHHH CXEMBI OcO000€ BHHMAaHHE CIeAyeT OOpaTHTh Ha IIOKa3aHHSA
aMIIEPMETPOB M APYTHX H3MEPUTEIBHBIX IIPHOOPOB. B ciyyae pe3Koro IBHKEHHS CTPEJIKH
aMIlepMETPa K KOHIIY INKAJIbl CXEMY HeOOXOAMMO HEMEIEHHO OTKIIFOYHTH OT HCTOYHHKA
HaIIpPsDKEHIS.

10. Heobxoammo GepeKHO OTHOCHTHCS K armrapaType, HCIIOIb3yeMOH B padore. O80 Bcex
3aMEYEHHBIX HEHCIIPABHOCTSIX WIH IOBPEKICHHSIX CTYAEHT HOINKEH HeMEIJIEHHO COOOIIHUTEH
ITPENIOaBaT IO HIIH JTA0OPaHTY .

11. Ilocne BemIONMHEHHS PaldOTHI CTYAEHT 00s3aH, HEe pas3dHpas CXeMBI IIOKa3aTh
ITOIIYUYEHHBIE JaHHEIE TIPerogaBaTelro. ECIH pe3yibTaTel H3MEPEHHI BEPHBI, TO IIPEIO aBaTEIb
HX ITOAIMMCEIBACT. DKCIIEPHMEHT C HEITPABHIIbHBIMH PE3YIIbTaTaMH CIIEIYET IIOBTOPHTE.

12. CxeMy ciieqyeT pa3OHpars TOJBKO IIOCIE €€ OTKIFOUEHHS OT CETH.

13. Kareropuduecku 3amperacTCs:

— Tporareb pPVYKaMH OTOJIEHHBIE IIPOBOAA H YacTH IIPHOOPOB, HAXOMSIIHMECS IIOJ
HaIIpsDKEHHEM, JaKe €CIIH OHO HEBEIIHKO,

— IIPOU3BOAUTH H3MEHEHH S B CXEME ITPH ITOAKITFOUEHHOM HCTOUYHHKE TTHTAHHA,

— 3aMeHSITh HIH OpaTh 000pPYAOBaHHE, WIH IIPHOOPEI ¢ APYIHX pabOoyHX MECT

— 0e3 paspellleHHS IIpernogaBaTeis Wi 1adopaHra;

— OTXOJHUTH OT IPHOOPOB M MAIIMH, HAXOMSIIMXCS ITOJ HaIIPSDKEHHEM IIH OCTaBIISTH
CXEMY ITOJ HAIIPSsDKEHHEM ITPH 00paboTKe pe3yIbTaTOB H3MEPEHHI,

— IIeperpy’arb IIPHOOPEI TOKOM HJIM HaNpsDKEHHEM, ITPEBBIIIAOINIM HOMHHAIPHOE
3HAUEHHE.

[IpoBepKY HAIH4YHS, II0JAaBAcMOr0 K CXEME IIH 3JIeMeHTaM CXEMBl HaIlpsKEHHS
HeOOXOAHMMO IIPOH3BOIUTE TOJBKO KOHTPOIBHOH JIAMITOYKOH IIH BOJBTMETPOM, COOIIFOAA
ITpaBIUIa TEXHUKH O€30IMaCHOCTH.

IIpu paGore B mabopaTopHH CIIeAYET CTPOro COOMOAAaTh MEPHI MPELOCTOPOKHOCTH, TaK
KaK 3IEKTPHYECKHH TOK, ITPOXOASIINH Yepes TEI0 YelloBeKa, BETHUYHHON B 0,025 A yiKe SBIsSeTCA

OITACHBIM JJIH RIT3HH .
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IIprnoxeHue b

DJIEKT PHYUCCKAH CXCMA CoeJHHEHHH TeIlJIOBOH 3aIHThI MAaIIHHbI

NEPEMCHHOTIO0 TOKA
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| |
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| |
| |
]
Al
ITepeuens annapamypot:
O003HaueHHE HamnveHoBaHNe T [lapameTpel
100 Br /230 B ~/
Al ManmiHa repeMeHHOro ToKa 102.1
1500 nvytH™
Gl Tpexda3HbIi HCTOUHHK ITHTAaHH S 201.2 400B~/16 A
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MWHHUCTEPCTBO HAYKHU U BEICHIEI'O OBPA3OBAHUS POCCUHMCKOU OEJIEPAIIUU
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBEPA3SOBATEJIBHOE
YUPEX/IEHHUE BEICHIEI'O OBPA3OBAHWA
«CEBEPO-KABKA3CKUWU ®F IEPAJIbHBIM YHUBEPCUTET»

[Iaruropckwit HHCTHTYT ((promian) CKOY

MeTtoanuyeckne yKa3aHHs

IT0 BRIIOITHEHHIO pacYeTHO-IpapHIeCKOH pabOTEI
1o qucipnnmiae « CUCTEMHASN ABTOMATHUKA U ABTOMATHUECKOE
PEI'YJIMPOBAHHUE B SJIEKTPOSHEPI'ETHUYECKHUX CUCTEMAX»
IUISL CTYAEHTOB HaITPaBJIEHIS ITOATOTOBKH
13.03.02 2neKTposHEpreTHKa M SIeKTPOTEXHHKA
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ComepKaHHe

No
IT/T1
BreleHue
1. [lenp, 3a1aun 1 pealn3yeMble KOMIIETEHIHH JHCIHIUIHHEI
2. OOopMYIIHPOBKaA 3aJaHHI U €€ 00hEM
3. Oomnnie TpeOoBaHI K HAITHMCAaHHIO H O(DOPMIIEHHIO PaOOTEI
1. PexomeHaIu 1Mo BEITTOIHEHHIO 3aJaHH s
3. [TmaH-rpaHK BRITTOIHEHH S 3aJaHH
6. Kpurepnu orieHHBaHH A pabOTEI
7. [TopsimoK 3a1uTel padoTh
8 Y4eOHO-MeTOAHYECKOE H HH(POPMAIHOHHOE 00ecIIeYeHHe QU CLIHTLINHEI
8.1 llepeueHb OCHOBHOH H JOIIOIHHTEILHOH JIMTEPATYPHL, HEOOXOMMMOH IS

OCBOEHHS JUCITHIUTHHEI

8.2 llepeueHp Y4eOHO-METOAHYECKOIO OOECIIEYEHHS CaMOCTOSTEIILHOH PaloTEI
O00YYaroIIXCs 10 JUCLHITIINHE

8.3 IlepeueHp pecypcoB HH(OPMAIHMOHHO-TEIeKOMMYHHKAITHOHHOH ceTH MHTepHeT,

HeOOXOIHMBIX 1S OCBOSHHS JHCI[HIUTHHEI
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BrejieHue

OIHHM H3 OCHOBHBIX BHAOB 3aHSTHIL ITO KYPCY AHCITHILUIIMHBI «CHCcTeMHA I aBTOMATHKA H
dBTOMATHYCCKOE PCIVIIHPOBAHIIC B JJICKTPOSHCPICTHUYCCKHX CHCTCMAX» ABIIICTCHA BBIIIOJIHCEHHE
KGHTpGHBHGf[ pﬂﬁﬂTH. HpEI[HElI‘ﬂE]hIBIE B METOJHUCCKOM VKd3dHHH 3daJdHHA OXBATbIBAIOT BCCb

OCHOBHOIT MaTepHalI Kypca H COOTBETCTBYIOT YTBEPKIECHHOMH ITPOrPaMME .
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1. I[ens, 3a0auu u peanuzyemoble KOMnemeHUuu 0UCUUNIUHbI

Lemnpro mucipmmHbel «CHCTEMHAS aBTOMATHKAa H aBTOMATHYECKOE PETYIMPOBAHHE B
3IIEKTPOSHEPreTHYECKIX CHCTEMAXY SBIIIETCS H3YUEHHE OCHOBHBIX YCTPOMCTB aBTOMAaTHYECKOTIO
VIIPABIIEHHS B 3JIeKTPO3SHEPreTHUYECKHX CHCTEMAaX. aBTOMATHKA CHHXPOHH3AIMH CHHXPOHHBIX
MaIIIHH, aBTOMAaTHKa ITOBTOPHOI'O BKIOYEHHS, aBTOMAaTHKa BKIIFOUEHHS PEe3epPBHOrO ITHTAaHHA,
aBTOMATHKA YaCTOTHOHN Ppasrpy3KH, aBTOMaTHKa PeryIHPOBAaHHS HAIIPSLKEHIS M PEaKTHB-HOH
MOII[HOCTH B 5HEPrOCHCTEME, aBTOMATHKA PErVIIMPOBAHMS YaCTOTHI M AaKTHBHOH MOIIHOCTH,
ITPOTHBOABAPHITHAS PEKHMHAS aBTOMATHKA CITEI[HAILHOI O Ha3HAUEHISL. .

3amayn H3yYeHHS JHCILHIUINHEL:

— H3YUYEeHHE IIPHHIHUIIOB ITOCTPOEHH S AIITOPUTMOB ITOJICHCTEM aBTOMATHKH 3IEKTPHYECKIX
CTAHI[MI M TIOACTAHI[MI KaK COCTAaBHBEIX YaCTEH HSJIEKTPOSHEPIETHYECKIIX CHCTEM, CXEM,
OCHOBHOI'O OO0OPYIOBAHHS M YCTPOHCTB aBTOMATHKH SIeKTPHYECKHX CTAHI[MI M ITOACTaHIHIL,
I[eIIEH KOHTPOIS H VIIPABJIEHHS AJIEKTPOYCTaHOBOK,

— OCBOEHIE METOJOB pacueTa IlapaMeTpoB M BEIOOpa OOOpPYIOBAaHHS, YCTPONCTB H
KOMIUIEKCOB aBTOMATHKH 3JIEKTPHUYECKHX CTAHI[MA M ITOACTAHIII,

— OCBOEHHE METOMOB OITHMH3AI[HH PeXHMOB paldOThl AIeKTPOSHEPTETHUECKHX CHCTEM
(AIIEKTPOCTAHI[MIT M TIOACTAHIIL), METOJOB VIIPABIEHHS TEXHOJIOTHYECKHMH IIPOLIECCAMH
ITPON3BOICTBA, IIepedadyH H paclpeaeIeHNU JeKTPOIHEPIHH

— H3YYeHHe CTPYKTYPHl CIELHAIHM3HPOBAHHOIO IPOrPaMMHOIO oOOecIieYyeHHS IS
pas3paboTkn ACY 3JIEKTPOTEXHHYECKHM 000PYJOBaHHEM.

[IpM BBOIOTHEHHMM KOHTPOIBHOH pabOThl pPealH3yIOTCSA CIEAVIOIMI IEepeUeHb

INIAHHPYCMbBIX PC3VYIIBTATOB Gﬁ}"‘IEHIIH IO JMCIIHIUIHHC

[ [maHupyeMEble pes3yiIbTaThl
Kon, popmymipoBka Kon, popmymipoBka OOYEHH 10 JIMCIIHILTIHE
KOMITETEHI[MH HHIHKATOpa (MOJIYIIO), XapaKIEPH3YIOIIpie
STarbl (QOPMHPOBAHHS
KOMITIETEHIIIIT, HHIHKATOPOB
3HaeT oOIIe crelieHHS 00
ACY TII, pyHKIHH, COCTaB H
ctpykrypa ACY TII,
OCOOEHHOCTH TTOCTPOEHHS H
[IK-2 CriocobeH N J1-11x-2 PaccunteIiBaeT (YHKIIHOHHPOBAHHSI CHCTEM
AHAITH3HPOBATh PEKHMBI ITapaMEeTPEI ITHUCIIETYEPCKOTO VITPaBIeHH
PaboThI CHCTEM 3IIEKTPOOOOPYAOBAHHS 3JIEKTPO3HE PreTHYE CKHMH
BIIEKTPOCHAOKEHIST OOBEKTOB | CHCTEM 3IEKTPOCHAOKEHH A CHCTEMaMH C ITOMOIIBIO
SHEKTPOHHOM NOMACHIO R ORI, B DYDY
Ceptidukar: ECDGGG[MSEE,&BBEBEEEDSETBAEDDDEDDJDDdEE GHEHHHJHIBHPGEHI{HGFG
Bna,qllneu: lle63yxoBa TaTbAHa AneKCaH/IPOBHa IIPOrPaMMHOI0 00eCIIEYEHHS
1 paspadotkn ACY
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BIIEKTPOTEXHIYECKIM
000pYyAOBaHHEM, ITPHHI[HITEL
ITOCTPOEHH I ABTOMATHKH
AIEKTPHYECKHX CTAHIIMH H
ITOJICTAHIHIL, JNIEMEHTHYIO
0as3y, XapaKTepPHCTHKH,
AKCIUTYaTal[HOHHBIE
TpeOOBaHHA H
PETYIIMPOBOYHEBIE CBONCTBA
COBPEMEHHBIX CPEICTB
ABTOMATHKH 3IEKTPHYECKHX
CTAHI[WH H ITOACTAHI[HH.
YMeeT IIPHMEHSTH
3JIEKTPOMEXaHHYECKHE,
3JIEKTPOHHEBIE H
MHKPOIIPOIIECCOPHEIE
CpeJCcTBa aBTOMATHKH JIJIS
KOHTPOIIS 3HAYEHIIH
3IIEKTPHYECKHX BEIIMYHH C
LIEIBIO VIIPABIIEHHS
3JIIEKTPO3HE PreTHYE CKHMH
o0BeKTaMH, BEIOHPATh H
peanH30BhIBATh
a(p(peKTHBHBIE PEKHMBI
PaboTHL CPEACTB ABTOMATHKI
I10 3aJJaHHBIM METOHKAM,
BLIOpPATh H paCCUMUTATh
YCTPOHCTBA aBTOMATHKH J[JIS
OTAEIIbHBIX 3JIEMEHTOB
3HEPTrOCHCTEMEIL.
Brageer MeTomaMH pacueTa
ITAPaMeTPOB H XapaKTEePHCTHK
CPELCTB aBTOMAaTHKH
BIIEKTPO3HEPTreTHYECKHIX
CHCTEM, METOLaMH
Pa3paboTKH TEXHHYECKOI O U
IIPOrPaMMHOI0 00eCTIEYEHHS
ACY 3eKTpOoCTaHIMI 1
IO CTAHI[HI, HABBIKaAMH
IIPOBEAeHH S CTaHapTHEIX
HCIBITAHHI 1 PErYIIHPOBKH
aBTOMAaTHKI
BIIEKTPO3HEPTreTHYECKIX
CHCTEM

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023

71




2. DopmymupoeKa 3a0aHul U ee 00beM

3aoariie Nel
OIpeAelNTh OCHOBHBIE XapaKTEPHCTHKH aBTOMAaTHYECKOH TOYHOH CHHXPOHH3AIMH H

THHAaMHYeCKHe BO3IeHcTBHI Ha CI' IpH BKIFOYEHHH Ha ITapallIeIbHYIO PadoTy.

Tabmmra 1 — BapuaHTEI 3a1aHI

No BapHaHTa ‘THr reHepaTopa
1 TBD-63-2
2 TBD®-110-2
3 TBB-160-2
q TI'B-200
5 TI'B-500-4
6 TBM-300
7 TBB-1000-4
8 CI'K2-538/160-70
9 CB-712/227-24
10 CBO-733/130-36
11 CB®-1285/275-42
12 CB®D-1690/175-64
13 CBO-1170/190-36
14 CB-1070/145-52
15 BI'C-1190/215-48

3aoarue Ne2

JI1s1 cHCTEMBI, H300paKeHHOH Ha PHC. 2, ONPEAEIHTS 3allac CTaTHYECKOH YCTOHNYHBOCTH:
a) IIpH oTcyTcTBHH APB;
0) mpu APB mporopiioHaabHOro JeHCTBH,

B) mpH APB cHiIbHOTO IeHCTBHAL.

L Un

PucyHok 2 — Cxema 3aMellleHHS 3IeKTpoIlepeaadyn
McxomHble JaHHEIE:

Tabmmia 2 — BapHaHTE 3aJaHHH
H »
NocHAPHAR & nonnicsio P, Oy Xq Xg Xy Xy

CepTudpkar: ECGGGGG-#STEABBEBEEEDEET EGGG'EETF:‘:HDDJSE 0?4 0‘}9 0‘}31 0?12 0‘}45
Pnanentt ”jEﬁ“““EEEE“E"”E’”'E”“’”"E;;‘“"oﬁm 0.39 1.0 0.33 0.13 0.44

3 0,62 0,38 1,1 0,35 0,14 0,43
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B »5He PIroCHCTCMC B

HCXOJHOM COCTOMHIIL

coOmogaercsa OalaHC TIeHepalfH

4 0,63 0,37 1.2 0,37 0,15 0,42
5 0,64 0,36 1.3 0,39 0.16 0,41
6 0,65 0,35 1.4 041 0,17 0.4

7 0,66 0,34 1.5 0.43 0,18 0,39
8 0,67 0,33 1.6 0.44 0,19 0,38
9 0,68 0,32 1.7 0.46 0,2 0,37
10 0,69 0,31 1.8 0.48 0,21 0,36
11 0,7 0,3 1.9 0.5 0,22 0,35
12 0,71 0,29 2.0 0,27 0,23 0,34
13 0,72 0,28 2.1 0.3 0,24 0,33
14 0,73 0,27 2.2 0.36 0,25 0,32
15 0,74 0,26 2.3 0,34 0,26 0,31

3adarie No3

H

HGTPE@HEHIIH IIPH HOMHHAJIBHOH YacTOTE. OHPE,I[EHHTB H3MEHCHHE YdCTOTEI B SHEPI'OCHCTEME C

MOIITHOCTEIO Harpy3kH PHO mpH Bo3HHKHOBeHHH Ae(pHItHTa MoIrHocTH P /1O, eciti ko3 pHITHEHT

PEryIHPYIOIEro 3¢ eKra Harpy3KH cOcTaBIIIET Kn:

a) 6e3 AUP;

0) rocne geictBuI AUP-1;

B) 1ntociie gercTBHI AUP-1 u AYP-2.

Tabmmia 3 — BapHaHTEI 3ajaHHH

Ne 1 | 2134|5678 |910]|11]|12|13]| 141/ 15
BdPHAHTA
Pxo, MBT | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 850 [ 900 | 950 | 1000 | 1050
Pro.MBr | 70 [100] 90 | 75 [165 120260 ] 90 | 150 | 240 | 170 | 100 [ 140 | 170 | 200
Ku, 1516171811920/ 21 2312412512321 119] 17115
OOKYMEHT NoarincCAaH
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3. Obujie mpedoeanHua K HANUCAHUIO UL O OPMIIEHILIO PAdontbl

OcHoeHble mped 06 aHUA K padome

[Ipn BeIMOTHEHHMH H opopMiIeHHH KOHTponbHOH 1o ['OCTy Hajgo y4yHTHIBATH OOIIHE
TpeOOBAHHSL, KOTOPEIE NPEABABIISIOTCS K padoTe:

— CTYJIeHT JOIDKEH IIPHIEPKHBATHCS 3aJaHHOH TeMaTHKH,

— 3aIIpPeIeHO0 MEHSITh TEMY CaMOCTOSTEIRHO Oe3 o0palleHN s K IIPEII0IaBaTEeNxo,

— IIpH 0(pOPMIIEHHH PaOOTHI HYKHO YUHTHEIBaTh HOPMEI H I'OCTEI;

— KOHTPOJIbHAS BBIIOIHSIETCS Ha OCHOBAHHH He MeHee CeMH HCTOYHHKOB, BRIOPAHHBIX
aBTOPOM,

— paboTa JoIKHa OBITh aBTOPCKOH, B HEH JONIKHBI COAEPKATHCS COOCTBEHHEBIE BHIBOJIBI
CTYJIEHTA,

— TEKCT I{GHTPDHBHOﬁ IOIKEeH HMeTh 00beM He MeHee / JIHCTOB.

Odopmaenue no I OCTy mexkcma KOHMP 0L HOU

Korga padota BEIIIOJIHEHA, €€ HEOOXOMHMMO IIPHBECTH B COOTBETCTRYIOIIII BHI COrJIACHO
['OCTam:

— KOHTPOIBHYIO HaOuparoT B Word W IpyroM TEKCTOBOM PeJaKTOPE ¢ aHAJIOTHYHEIM
(PYHKIHOHAIOM,

— IIpH Habope Hy KHO HCIT0NIb30BaTh MIpHPT Times New Roman;

— HHTEPBAJI MEXKIY CTPOK — ITOIYTOPHBIH,

— pa3Mep mpHpTa — 14;

— TEKCT BEIPaBHHBAETCS I10 IIIHMPHHE;,

— B TEKCTE JENar0T KPacHbIE CTPOKH ¢ OTCTYIIOM B 12,5 MM,

— HHJKHEE M BEPXHEE ITOJIS CTPAHHIIBL JOIKHBI HMETh OTCTVYIL B 20 MM,

— CIIEBa OTCTYII cocTaBirsaeT 30 MM, clipaBa — 15 MM,

— KOHTPOJIBbHAS BCETAa HYMEPYETCS € IIEPBOrO JIHCTA, HO HAa TUTYJIIBHOM JIHCTe HOMED HE
CTaBAT,

— HOMEP CTPaHHIILI B paboTe BCEr/la BRICTABIISIETCSA B BEPXHEM ITPaBOM VITIY,

— 3aTOIIOBKH paboThI O() OPMIISFOTCS KHPHBIM IIPH(TOM,

— B KOHIIE 3aI'0JIOBKOB TOYKA HE IPeyCMOTPEHA,

— 3d4I'0OJIOBKH HﬂﬁHpﬂIﬂTGH ITPOITHCHBIMII 6}*’KBE1MII;

—HER P b DA3BETE B pabOTe JOTKHEL OBITH TIPOHYMEPOBAHEI apaGCKIMH IH(PaMI;
Cepmudomkatr: 2C0000043ESABBB952205E7/BAS00060000043E
Bnaneney  IWec HABSBAHMIA RPAZIGHOB Pa3MEILAOTCS IIOCEPEAMHE CTPOKH, TIOAPA3AELIIbl — C JIEBOIO Kpasi,

— paboTa pacrieyarslBacTCs B IIPHHTEPe Ha mmcTax A4,
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— TCKCT JOJIKECH PacCIIONaraTbCAd TOIIBKO Ha OJTHOH CTOPOHE JIHCTA.

Paboma umeem maxyw cmpykmypy:

1. TUTYIIBHBIH JIHCT,

2. OrmnaBlieHHe H BBEIEHHE,

3. OCHOBHOH TEKCT M pacyeT KOHTPOILHOM,

4, 3aKIFOYHTEIIbHAS YacTh PadoTHI,

5. IlepeyeHp UCITOIB30BAHHOH JIMTEPATYPHI H HCTOUHHKORB,

6. JloTOMHeEHHS H IIPHIOKEHHS.

Ecmi B paboTte ecTh IPHIIOKEHHS, O HUX HaJ0 YIIOMHHATEH B OrJIABIICHHH.

CCBUIKH HYMePYIOTCS apaOCKHMH IIH(PaMH, ITPH 3TOM YUHTBHIBAIOT CTPYKTYPY PabOTEI

(pa3aernl H IToApa3elbl).

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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4. Pexomernoauuu no é6inojaHeH0 300 aHliA

VKazanue K peuteruro 3aoauu Nel

Hasnauyenmne.

BrirmonmHeHne 63 y4acTHS YeJIOBEKa OIEPALTHI 10 BKIIFOUEHHIO CHHXPOHHBIX I'eéHePaTOpPOB
(CT') Ha mapauienbHYIO padoTy ¢ CHHXPOHHO BPaINAFOIIHMIICSI FeHepaTOpaMH 3IeKTPOCTAHINHI H
3JIeKTPO3HEPreTHUECKOH cHCeTeMBI (D0C) IS HCKIFOYeHH ITOCIeACTBHH BO3MOKHBIX OIIHOOK
oIreparopa M  OrpaHHYeHHS  BO3AcHCTBHM Ha CI'  JOIYCTHMBIMH  3HAUEHHSIMH,
ITPEIOTBPAIArOIIMMHI ITOBPEKIESHUE HIIH ITPEeKIeBPEMEHHBIH H3HOC.

Y CJI0BHA BRJIOYECHH S

HMneanbHele yemoBHsa BKIOUeHHS CI' 3aKIXOYarOTCS B BBIIOMIHEHHH — CIIEIYIOIHX
TpeOOBaHMIH:

yaCcTOTa reHepaTopa @-U CETH G PAaBHEL:

W= (k
OJ1C reHeparopa Eru cHcTeMbI £ ¢ paBHBI IO aMIUIHTYAe H (paze:
Er=Ecwm AU =Er— Ec =0;

yepeJoBaHHE (pa3 reHepaTopa H CHCTEMBI OJHHAKOBO.

B Takux ycimopnsax Cl' He HCITBITRIBAET JHHAMIYECKHX BO3IEHCTBHI CO CTOPOHBI CHCTEMEL.
Ha mpakTHke IOITyCKarOTCS OTKIOHEHHS OT HJIEaJIbHBIX YCIIOBHI, YTO BEIZBIBAET TOIMYKH TOKA
BKIIFOUEHHS M 3JIEKTPOMarHUTHOIO MoMeHTa Ha Bamy CI'. Ilosromy orepalps BKIIOUYEHHS Ha
IapaielIbHYI0 PaloTy SBISETCS OTBETCTBEHHOHM, TPeOVIOIEH pacyeTra M COOIIOMEHH S
JIOITY CTUMBIX YCJIOBHH BBITIOJIHEHH L.

CriocoOBI BKIIFOUYEHH . Pa3HyaroT JIBa BHIa aBTOMAaTHYECKOr0 BKIIFOUeHHI Cl'

— aBTOMaTH4YecKasa TOYHa I CHHXpoHH3alHA (AT C);

— aBTOMaTH4YecKasa caMocHHXpoHH3aIms (ACC).

[Ipn ATC crielagIbHBEIM YCTPOHCTBOM — aBTOMAaTHYECKHM CHHXPOHH3ATOPOM — YCIIOBHS
BKIFOUEHHS MaKCHMAalIbHO TIIPHOMKAIOTCS K HicalbHBIM. [locie 53TOro asTOMAaTH4ECKH
BRIOHpAETCS MOMEHT ITOJayl KOMAHJABI Ha BKIIOYEHHE TaKHM 00pa3oM, YTOOBI CABHT (a3
HaIpsDKeHMI (YITIOBas OMMMOKAa CHHXPOHH3AIIMH) B MOMEHT 3aMBIKAHHS BBIKITIOUATEIS HE
ITPEBOCXOMHII pacuyeTHOro 3HaueHHsI. ATC SBiIseTCcsS HOpMaJIbHEIM crtocoOoM BKIIFOUeHHS CI' Ha
BCEX BIEKTPOCTAHIH SIX.

[Ipn ACC reHeparop pa3sBOpayHBAETCS J0 pasHOCTH yactoT 1,0—1.5 I'll M BKIOYaeTcs

AOKYMEHT NOANUCAH
HeBO30 Y HEEFHBRAV (TopaKTsiiecKH ITpH oTcyTcTBHH DJ[C EI'). 3aTeM aBTOMATHUYECKH ITOJacTCS

Cepmwdukatr: 2C0000043E9ABEBS52205E7BAS00060000043E
Bﬂﬂﬂﬁ“@ﬂBﬁyﬂmﬂm@[@TﬂHﬁﬁpﬁﬁmem CHHXPOHH3HPVYIOIIHM MOMCHTOM BTATHBACTCA B CHHXPOHH3M 3d

Bpems 1,0—2.0 ¢ 1mociie HECKOIBKHX IHKIIOB ACHHXPOHHOI'O X0Ha. CaMOCHHXPOHH3AI[H TpedyeT
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3HAUUTEIIBHO MEHBINE BPEMEHH, YeM TOUHAS CHHXPOHH3AINIS, HO COIIPOBOXKIAETCS MTOSBIEHHEM
IIEPEXOAHBIX TOKOB, B HECKOJIBKO Pa3 IPEBHIINAIOIIX HOMHHAIBHBEIN TOK CI'. O0pruHO ACC
IIPUMEHSETCS, KOorja OpoCOK TOKa He IPeBBIOIAET 3,5 -fuon, H TOIBKO I YCKOPEHHOI'O ITYCKa
PE3EPBHEIX THIPOTreHEPATOPOB ITPH ITOHMKEHISX YACTOTHI.

JIMHaMITYeCKHe BO3AEHCTRIA Ha Cl' IIpH BKIIFOUEHHH Ha ITapaieIbHYIO padoTy. Ha puc.
| ImpHBEAEHBI CXEMEI 3aMEIeHH S H BEKTOPHAS JHarpaMMa JiIsd cirydas BKoueHHS CI' ¢ yriioM o5
ITpH paBeHCTBEe D/1C reHeparopa H CHCTEMBI

E.=E,=E.=E.
B MOMeHT BKIIFOUEHHI B KOHTYpe Cl'—cHCcTeMa BOSHHKAET HallpsDKEeHHE
AU =2 = E *sin(6g/2)

KOTOPOC BBISBIBACT 61]0(301{ TOKa BEJITOYCHIA.

PucyHOK 26 — CXeMBI 3aMeIleHIA 1 BEKTOPHAS JHarpaMMa BKIIFOUEHHS

BO30yxKIeHHOro CI°

HayamnrsHoe I[EﬁETE}"IOH_[EE 3HaAYCHHE HEPIIDI[H‘IEGI{Dﬁ COCTABIISIOIIEH TOKAa BKIIFOUYEHHS

PABHO IIPH JOIYILIEHHH X3 = X

q
P = 2 FE +sin(dg/2)
BKH — 1] +
Xq + Xg
TAC Xg, J.’.'q — CBCPXIICPEXOAHOC COIIPOTHBIICHIIC I'CHCPATOpPa H COIIPOTHBICHIC CHCTCMbBI

COOT BETGTW%W@IE KMOOTHOCTH I'CHEPATOPA.

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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TOK I, OKa3bpIBaeT JHHAMHYECKOE BO3AEHCTBHE HA OOMOTKH ctaropa Cl'. BosHHKaroIpm
IMpH BKIOYeHHH CI' yaapHBIN BIeKTPOMAarHHTHEINL MOMEHT COCTaBHT B IIpeHeOpeKeHHH

CKOJIBKEHHEM H 3aTYXaHHCM CBOOOIHBIX TOKOB CTATOP4d H POTOPA.

EE
M = — ¥ (sindp + 2 *sindg/2
e = 7 (5ind 2/2)

Handomb1iee 3HaUueHHe MaKCHMaJIbHOIO MOMEHTA HMEET MECTO ITPH BKIIOUEHHH C YTTIOM
05=+120° a1 TypOOreHepaTopoB H 05 =+1350 11 THAPOreHEPaTOPOB.

J[OITyCTHMOCTE BKJIFOUEHHS C JaHHBIM YITIOM 05 H CYMMAapPHBIM COITPOTHBIIEHHEM (Ji':i +
Xg) TIPOBEPSETCS COTNOCTABIIEHHEM TOKA BKIFOYEHHA H SIeKTPOMAarHHTHOIO MOMEHTA Ha Bally C
MaKCHMalIbHBIMH 3HAaYEeHHSIMH 3THX BeIHYHH IpH TpexdazHoM K3 Ha BEIBOJAX reHepaTopa ITpH
OJC E, = 1.05.

HauanpHoe 3HaUeHHE MTEPHOIHYECKOH COCTABJLIIONIEN TOKAa K3 Ha BEIBOAAaX I'eHepaTopa

I, = 1.05/x,
MakcHManbHOE 3HaUYeHHE 3JIEKTPOMAarHHTHOI O MOMeEHTa Ha Bary CI' HacTyIIaeT B IIEPBOM

TIONIYIIEPHO/IE TIOCIE BOSHHKHOBEHHI K3 ITpH wrt = /2 H paBHO
Mﬁmax — (1'05)2/3:{1
YCIoBHS IOITYCTHMOCTH BKIrOoueHHs Cl° Ha mapauienpHyr0 padoTy OIPEAENSFOTCS

MAKCHMAIIbHO JOIIYCTHMbBIMI 3HAYCHITAMII I gon TOKa BKJITOUCHHA H M,JGH AJIEKTPOMAI' HHTHOI'O

MOMCHTA
o I, _ 105
UK K rxg
v = Mimax _ (1.05)2
fom = T _KM*x;

rae K, Kv — Ko3(p(HIMEHTHI 3araca I10 TOKY H MOMEHTY, BeJIHYHHA KOTOPBIX OOJIbIIE
e JIFHHIIHIL.

T. e. BO3AEHCTBHE 3JIEKTPOMArHHTHOIO MOMEHTA, SBJISIeTCS Oonee KecTKkuM i1 CI'
TIOATOMY OIIPeJIeNISIOINHM, ITOCKOIBKY IIPH JaHHOM 3HaueHHHM Ky 3HaueHHe K; Bcerjga
OKasbIBaeTcd Oojbllle. 3HaueHHe Koa(QHilHeHTa 3armaca II0 MOMEHTY OOBIYHO BEIOHpPAEICI B
nuariazone Kvy = 1,4-4,0. bombiuee sHaueHHe Ky CIEIYET IIPHHUMATH IS HOPMAJIBHBIX, a

MEHBIIIES — AJIA ElBElpI]ﬁI—[E:-IX BKITFOUEHHH.

Bxmrouenune CI' 1o criocofy caMOCHHXPOHH3AIHH B IIEPBEIH MOMEHT SKBHBAJIEHTHO K3 3a

CGHPDTHBJE%W%LHM%QHPDEDMHETCH TOKOM BEKIIFOYCHIA
3NEKTPOHHOW NOANMCLIO E
Ceptudmkar: 2C0000043ESABBB952205E7TBAS00060000043E " _ C "

7] E Ik

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa IBIUI _
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bes YHUCTa 3aTYXaHHA AQAIllICPpHOJHYUCCKHX TOKOB H CKOJIBKCHIHA MaKCHMAaJIbHBIH

BHEI{TPGME]I‘HI[THL]IUI MOMCHT PaBCH

Xa
M =2« M * * (1 — —
max AMax = x. + x, ( Xy + X,

)

H HMeeT MeCTO IIPH BKIOYEHHH C YIJIaMH 05 = m(2n — 1 + 4s5)/4, Thne n — 1enoe
ITOJIOKHTEIIbHOE YHCIIO; S — CKOIIbKeHHE.
MoMeHT BKIIIOYEHHS MeHbIle MOMeHTa IIpH K73, ITOCKOIBKY BCeria BBIITOIHSIETCS

HECPAaBCHCTBO

" X, + x
# (1 — 2 4
Xq + X, Xq T Xc

) <0.5

I1ost OMY B KA4UYCCTBE PdACHCTHO-3KCIICPHMCHTAJIbBHOI'O KPHICPHA  JOITYCTHMOCTH

CAMOCHHXPOHH3AaIlHH HCIIOJIb3YCTCH COOTHOIIICHHE

[ = Ec < 3.5
Xyt xg T

ABTOMaTHYecKasd ToOuHasg CHHXpoHH3almsga. IIpomemypa ATC XapakTepHsyercs
CIIEAVIOIIMMH OCHOBHEIMH ITapaMeTPaMH:

— YTOJI OIlepeKeHH dorr, PaBHEI pasHOCTH (pa3 BJ[C reHepaTopa H HaIPSDKeHHS CHCTEMBI
B MOMEHT ITOAa4YH KOMAaH/bl Ha BKIIIOYEHHE BBIKITIOUATEIIS,

— BpeMs OIepeXeHHs forr = Oor/ws MOMeHTa coBmajgeHus ¢ga3z J3JIC reHepaTtopa H
HaITPSsDKEHHS CHCTEMEI,

— YITIOBasd 4YacToTa CKOINBKEHHTI ws = wr — c, PaBHasd PasHOCTH YITIOBBIX YacCTOT
reHepaTopa H CHCTEMBI,

— BpPeEMS BKIIOYEHHS [, PAaBHOE CYMME BPEMEH BKIIIOUEHHS BBIKIIOUATEISS U PENE
VIIPaBJIEHHS BRIKITIOUATEIIEM,

— YIoJI TIOBOPOTa op = ws s BekTopa OJ|C reHeparopa 3a BpeMs OT MOMEHTa ITOJa4yH
KOMAaHbl HAa BKJIFOUEHHE BEIKITIOYATENIS JJO MOMEHTA 3aMBbIKAaHHS KOHTAKTOB,

— YITIOBasg OIMHOKA CHHXPOHH3AIHH 0o = 0p— 001,
— MaKCHMAaJIbHO JIOITYCTHMBIE 3HAUEeHH I YTIIOBOH ONMHOKH CHHXPOHH3AIHH oo, YTIIOBOI

YACTOTHI CKOTBKEHHS Wswo, TOKA BKIFOUEHHS I, H STIEKTPOMArHHTHOIO MOMeHTa Myopy.

Pacuer ATC. PacyeT mpoBOAUTCS AJIS OITPEAeIEHH S MAKCHMAIIBHO JTOITY CTHMBIX 3HAYEHHIH
VITIOBOH OIMMOKH CHHXPOHHM3AIMH Ooums M YITIOBOH YAaCTOTHI CKOIBKEHHSI @swo.. B KauecTBe

HCXOJHBIX JaHHBIX ITPHHHMAIOTCA 3Ha4eHHI OJ|C reHepatopa M CHCTeMBl E. = E;, = E, = 1,
AOKYMEHT MOANUCAH

COITPOTHBITEHITY %‘65% M CHCTEMBEI (X,).

Cepridmkar: — 2C0000043E9ABBB952205E7BAS000 043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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1. MaxcHMaIbHO AJOITYCTHMBIC  3HAQUCHIIA  VIJIOB OH OIMOKH CI [HXPOHIT3aI[HH

OIPpCACTIIOTCA C ITOMOIIBIO EBIPEI,}I{EHI]IT

S0ty = I,E[DH * (x,; T XC)*

X, + x

Sommy = 0,275 * qx.. -
a

[Ipn x; < 0,275 (reHepaTopbl CcpelHEH MOIIHOCTH) IIPHHHMACTCS I.EIDH =1, u ausa
pacyeTa MaKCHMAJIbHO JIOITYCTHMOIO 3HAaYeHHS YITIOBOH ONTHOKH CHHXPOHH3AIHMH He0OXOIHMO
HCITONb30BaTh BeIpakeHHe (1.10).

[Ipn x; < 0,275 (MomrHbEIe TeHepaTOophl) KO3 (HITHEHT 3aItaca II0 MOMEHTY ITPHHHMAET CS

K :2: H JJIF PpaCcicTa MdKCHMAJIbHO JOITYCTHMOI'O 3HAYCHHA }’TJIOEOfI OIIHOKH CHHXPOHH3AITIH

HeOoOXOIHMO HCITOIb30BaTh BeIpaxkeHHe (1.11).

2. MaxkcHMaIbHO HJOITYCTHMOC 3HAYCHIIC }THGEGﬁ HaCTOTbl CKOIIBKCHHA @suwo IIPH
CHHXPOHH3AITHIT C ITOCTOAHHBIM YITIOM OIICPCHKCHIA oorr = const.

B sToM CIIYHac BKIIIOUCHIIC C H}"JIEEGﬁ OIIHOKOH BO3MOKHO TOIBKO IIPH CKOIIBbAKCHIHI

501’[

Wgr g =
B. s

KOTOPOE HA3bIBAIOT CKOIbXEHHEM TOUYHOI'O BKITFOUEHH 5.

I peanuzalii JaHHOTO BHAA CHHXPOHH3ALMH YIONI OIlepeKeHHS BBEIOHPAETCS dor =
Oolns, @ MaKCHMaIbHO JOITYCTHMOE 3HAaueHHEe YITIOBOH YacTOThI CKOIbXEHHS PaBHBIM
Wsno=2* Wsm.s

B Hacrosee BpeMs CHHXPOHH3AIHS C ITOCTOSHHBIM VITIOM OIEPEKEHHS IIPHMEHSETCS
TOJILKO B YCTpoHCTBaxX AlIB JIMHIH ¢ IBYXCTOPOHHHM ITHTaHHEM.

3. MakcuMaabHO JOITYCTHMOE 3HAYeHHEe VYITIOBOH YacTOTHl CKONBKEHHS @swo IIPH
CHHXPOHH3AI[MH C ITOCTOSIHHBIM BPEMEHEM OIIEPEXKEHUS forr = const. B 3TOM ciIydae yroi
OIlEPEKEHNS BEIUHCISETCS I10 BRIPaKEeHHIO.
dw ) tz
dt 2

ITPH 3TOM OCYIICCTBIIACTCA BKIIIOUYCHHE TCOPETHYCCKH 0e3 }Tﬂﬂﬂﬂﬁ OILMOKH ITPH TFOOBIX

SDH:wS*tB-I_

3HAYEHHSX YIJIOBOH YaCTOTHI CKOIBKEHHS (vs.

B JIEHCTBUTENLHOCTH H3-3a paszbpoca Afs BPEMEHH BKIIOYEHHS BBIKIIOUATEIS H
afrapaTypHBIX ITorpemrHocTeH ycrporicTBa ATC B 3amaHmu yrina Adomr H BpeMeHH Atomn
OIepeXKeHHS BOSHHKAET YITIOBAS IIOIPEIIHOCTE

NOKYMEHT MOAMUCAH
anekTPoHHOM nopnueelo Oy = Adgp + ws * (Atg + Atgp)

Cepmwdukatr: 2C0000043E9ABEBS52205E7BAS00060000043E
Bnageneu,. et lyOBA A r-MaKGHNMAHO HJOIIYCTHMaA VIJIOBAA HYdCTOTd CKOIIBKCHHA OIIPCACIIHTCA H3

BRIpaKeHHI (1.14 HOs =0 HWo = Wegn.
P ( ag?éa T OILLIM s Sma
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5umm — Adg
tg * (Atg + Atyp)

ﬂdgm -

rae Atg = Atg/tg, Atgg = Aton/ty — OTHOCHTEIBHBIE 3HAUeHHI pa3zdpoca BpeMEHH

BKIIIOUCHITA BBIKJIFOYATEIIA H ITOI'PEITHOCTH OIIPEACIICHA BPEMCHI OIICPCAHKCHILA.

VYKkazanue K peuteruro 3aoauu Ne2

OCHOBHBIE 3aJJayH aBTOMaTHYECKOI'O PeryIHPOBaHHS Bo30OYKIecHHI (APB), HanpskeHHS
H peaKTHBHOH MOITHOCTH CI°

— TIOBBIIIIEHHE CTAaTHYECKOH YCTOMYHBOCTH 3MEKTPOIEpenadY B HOPMAIBHBIX PEXKHMAX
paloTHI,

— TIOBBIIIEHHE JHHAMHYECKOH VCTOHYHBOCTH 3JIEKTPOSHEPIETHUECKOH CHCTEMBI B
aBAPHITHBIX PEXIMAaX,

— obecrieueHne panHOHAILHBIX ITOTOKOB PEAKTHBHON MOIIHOCTH B ITPOILECCE IEPEdauN
3IIEKTPHYECKOHN SHEPIHH OT 3JIEKTPHUYECKHX CTAHIHH K ITOTPEOUTETISAM,

— of0ecrieyeHHe TpeOyeMOro YPOBHS HAIIPSIKEHHS Y ITOTPeOHTETIEH.

XapakTepucTHKH MoIHocTH CI'. HeoOXOoAHMMOCTh aBTOMATHYECKOIO PETrYIHPOBAHH
HaIIpsDKEHHS M PeaKTHBHOH MOII[HOCTH O0YCIIOBJIIEHa OCOOEHHOCTSIMH TIpOIlecca IMPON3BOCTBA H

pacIpeaelIeHHS ANEKTPHYECKOH SHEPTHH (PHC. 2).

I3C

PucyHOK 27 — CXema 3aMellle HIS BJIeKTPOoIepeaun

Tox Bo3OyxeHms onpeiensteT J/]C reHeparopa E,, HapshkeHHEe Ha IIMHaX T'eHepaTopa

U,, HanpsokeHHe JIHHHH U,, 3IeKTpOosHepreTHYeCKOH CHCTeMBI U., KOTOphEIe CBS3aHBI MEXIY

cOoOOH OTHOIIIeHHSIMH

2
E, = \/(Ur+fpxd) + (Igxq)?

2
U. = J(Uﬂ + Lyxy) + (Igxp)?

Q.FI . P J
+J
chﬂ chﬂ

NOKYMEHT MOANUCAH ~ — ; _
SNEKTPOHHOM n::-nnngﬂ:: Uc + IpXy + jlgxy = Uc +

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Ceptudomkar: 2C000004 BEBﬂBBBQEEEDEETBAEDDﬂE&? 004 3E

Bnaneneu: L1 e@mﬂwi WMH

rae I, Ip — aKTHBHAA H peaKTHBHAas cocTaBismoImie Toka CI', Pr Qun — akKTHBHaAs H
PEAKTHBHASA MOIIHOCTH B JIMHHH, X4 — IIPOJIOIIBHOE CHHXPOHHOE MHAYKTHBHOE COIIPOTHBIIEHHE
CI', x7, X7 — HHIYKTHBHEIE COITPOTHRIIEHHS TPaHCc(pOpMaTOpa H JIHHHH.

[IpH OTCYTCTBHH aBTOMATHUYECKOI'O PeryIHpoBaHHs Bo30yKaeHHS 2 /1C reHepatopa E,; =

const akTHBHag Pr H PEAKTHBHAA QI’ MOIITHOCTH I'CHEPATOPA OIIPCACIIAIOTCA BhIPaKCHITAMI

E, U,
P.= * SINO
Xq + X,
E,+U U’
Q. = ——— % cos6 — ——
Xg + X Xg + X

rae xc = xr + xm, 0 = (Eq, Uc) — yron capura Bektopa J3/IC E,, OTHOCHTENBHO BEKTOpa

HaITpsDKeHHS CHCTeMBI Ul

HanoomnbIee 3HaUeHHE MepeJaBacMOH aKTHBHOH MOIIHOCTH JOCTHTAETCS IIPH YIJIE 0 =
/2.

[Ipu aBTOMAaTHYECKOM PETYIINPOBAHII, o0ecIeYHBarOIIEM HEH3MEHHOCTH
ITIOTOKOCIIEIUIEHHS OOMOTKH BO30VXKJICHHS, SBISETCS HEH3MEHHOH H IepexomgHasa O3]1C
reHeparopa E° = const. AKTHBHAsI MOIITHOCTh Pk ITPH 3TOM yBenHuHBaeTcs (Pz = Pr)

_ExU  cing _ Ué * (xqg — X))

— * Sin26
Xy + Xc 2% (xq +x0) * (x; +x0)

Pg

H JOCTHTaeT HaHOOIBIIEro 3HaYeHHS ITPH YITIe 0 = /2, KOTOpOe IIPeBhIIIAET IIpeJeIbHYIO
MOIIHOCTE IIPH OTCYTCTBHH PETYIHPOBAHH S BO30YKIEHI (34eCh X, — IIPOAOIBHOE IIEPEXOLHOE
HHIYKTHBHOe coImpoTHBIIeHHe CI')

IIpp aBTOMATHYECKOM PETYIHPOBAaHHM TOKa BO30YKIeHHS, OO0eCIIeunBaroIeM
HEeH3MEHHOCTh HallpsbKeHHS reHepaTopa Ur = const, aKTHBHasI MOITHOCTE Puyr YBEIMHUYHBAETCS
(Pur= Pg) 1 onipeJIeNsieTCs BEIpake HHEM

U.«U. U?x,
Py = * SINO. —
X 2+ x:(xg + xc)

* Sin26;

Hamnbompmasg nepegapaeMast MOIITHOCTE HacTyIaeT pH or = (Ur, Uc) = n/2 nHa 50-80%
ITPEBBIIIAET MPEAEIIBHYIO aKTHBHYIO MOIITHOCTE Cl nipu orcyrcTtBHH APB.

BHABI aBTOMATHYECKOIO PETYIHPOBAHHS BO30YKIAEHHSA. PacCMOTpPEHHBIH pe3yiIbTaT
BIIMSHHS HA IIPOITYCKHYIO CIIOCOOHOCTh M CTAaTHYECKYIO YCTOHYHBOCTH 3JIeKTpolriepenady APB
CHHXPOHHEBEIX TI'e€HepaTOPOB OOecCleYHBaeTCsad ABYMS OCHOBHBEIMHM BHIAMH aBTOMAaTHYECKOIO

PEryIHPOBAaHHS BO30OYKIEHHUS:

IpRRGPHSFERHATe Aefictens (I1-KeficTBrs),

epeHITHaIbHOTO JieHicTBHA (I1]I-ZIeficTBHSI HIH  «CHIILHOT O»

JIEeHCTBHS).
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[TpH ImpoITopIOHAIEHOM PETYIHPOBAHHH YITPABISIONIEE BO3AEHCTBHE OMpeeIsaeTCs I10

OTKIIOHCHHIO HAITPAXKCHILA ICHEPATOPA
AU = Ur — Url“.np
OT IPETHCAHHOT O 3HaUeHH Ur pp;, . BHEIIHSA XapaKTepHCTHKA CHHXPOHHOTO TeHepaTopa

Ur=f{Ir) mpu I I-perymmpoBaHHH ITOITy4acTCsI HAKIIOHHOH (cTaTHyeckoH). KoaddrmeHT craTH3Ma

CITPSIMIIEHHOH BHEIIMHEH XapPaKTEPHCTHKH B HOMHHAIILHOM pekumMe CI7

OITPEIENISIET CTATHYECKYIO ITOIPEIHOCTh aBTOMATHYECKOI'O PETYIIMPOBAHIS HATIPSKEHH AL
T. €. OTHOCHTEIbHOE OTKIIOHeHHe HanpskeHus AUr .., Hammume crarudeckoil IOrpeImHOCTH
SIBIISIETCS TIPHHITMITHAIIBHEIM HeJOCTaTKOM [I-peryimpoBaHHs, KOTOPOE HCIIONB3YETCS TOIBKO B
CI' ¢ aneKTpOMAaIIHHHBIMH BO30YIHTEIISIMH.

[Ipu ITPOITOPIIHOHAIIBHO-TH () (D e peHIIH AJTbHOM PETYIIHPOBAHNH VIIPABILSFOLIEE
BO3JIEHICTBHE (DOPMHPYETCA KaK CyMMa BO3JECHCTBHIL, OJHO H3 KOTOPBIX OOYCIIOBIEHO
OTKJIOHEHHEM, a JIPYroe CKOPOCTBIO HM3MEHEHHS HAIIpSCKeHHs TIeHeparopa. B pesyibrare
cTaTHyecKas IorperHocts IIJ[-perynupoBaHns 3HAUYMTEIIbHO MeEHBINe, uYeM T1pH lI-
PETYIIMPOBAHHH.

APB cmmsHoro peiicteuga (APB CJ) mcmoms3yeTcs He TOJIBKO IS IOJepP KaHH S
Ur=const, HO H 71 ITOBBIIIEHHS CTaTHYECKOH H JHHAMIYECKOH YCTOMYHBOCTH DOC. OCHOBHBIM
ITapaMeTpPOM, OT KOTOPOT'O 3aBHCHT YCTOHMYHBOCTH SMIEKTPOIEpedaqyH, SBISCTCS, KaK BHIHO H3

(24) — (2.7), yron o casura ¢a3z mexay OSJC E,; reHepatopa M HampskeHuneM UL

BHEI{TPGBHEPFETI[‘IECI{Dﬁ cHCcTeMBI. OIHAKO IIIT CIIpCACIICHHA VYIIId O HeoOXO0IHMa IIcpclddatia

HH(pOpMAaIHH O BeKTope U, MpHeMHOr 0 Ha IepeJaroIHil KOHEL[ JIHHHH.

CHCTEeMBI TeJIeMeXaHHKH CIIOKHBI H HEJOCTAaTOYHO HaJ e KHbI, II03TOMY YIOlI O CIBHTa (a3
VUHTEIBAETCS KOCBEHHO. /{115 3Toro B anroputM APB CJ] BBOIAT:

— OTKIIOHEHHE HanpspkeHHs reHeparopa AUr = Ur — Ur

— IIPON3BOHYIO HaIlpsDKeHNs reHepaTopa U = dUr/dt

— OTKJIOHEHHE YaCTOTHI I HalIpsDKeHH S TeHepaTopa OT CHHXPOHHOM 4acTOTH Af = do/dt;
— MIPOM3BOAHYIO YaCTOTHEL TeHepaTopa [+ = df /dt = d?6/dt?

— IIPOM3BOJHYIO TOKa BO30YKAeHHs reHepatopa [, = dlg /dt

B pesymbrare perymnpyroinee BosgeHcTBHE Upe-: IpH APB CJ]] gopmmpyercs B BHE

CYMMBI ™ nokyMEHT NOANMCAH
BNEKTPOHHOW NOAMMCHIO

Ceprudukar: 2C0000043£9AB8B9s2RbsEzEm 0G0t dlly + K7, * UL + K- + Af + K * fr+K; 1

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

KOTOPYIO YA0OHEE ITPEACTaBHTE B OIIEPaTOPHOH (DOpME
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Uper®@) = (Ky + pK;) * AUL(p) + (Kf + pK}) = Af (D) + pK; * Iz(p)
rae K,, — 6e3pasMepHbBIH KO3(P(QHIHEHT IIPOITIOPIIHOHAIIEHOCTH,

K., K¢, K¢, K; — KO3 (QUITHEHTHI PETYTIATOpPA ¢ Pa3MEPHOCTHIO BPEMEHH.

CHIHaAJI OTKIOHEHHS HaIpsbkeHnsa AU, HeoOxommM 111 oOeCIIeueHHs ITPaKTHYeCKH
ITOCTOSIHHOT' O HaITpsDKeHMs UL TIpH H3MEHEHHSIX TOKA Harpy3KH CHHXPOHHOI'O F'eHepaTopa.

CHTHaJI TIPOM3BOAHOH HampspkeHHsS U; oOecrieynBaeT JeMIIpHpOBaHHe KomeOaHHi
HaIlpSDKEHHSI TeHepaTopa B IIePexXOHBIX IIpolieccaXx H YCTOHYHMBOCTh (PYHKI[THOHHPOBAHHS
3aMKHYTOH cHcTeMBI APB B 11€710M, B TOM 4ICIIE IIPH XOIOCTOM XOJE Te€HEpaTOopa.

CHTHAJIBI, OTPakaroIie H3MEHEHHE H ITPOH3BOIHYIO YaCTOTEI COBMECTHO C CHTHAJIaMH IIO0
ITPOH3BOMHBIM HANPSKEHHSI H TOKAa BO30YKIEHHS, a COOTBETCTBEHHO, M 3J|C reHeparopa,
ITOBBIINAIOT YCTOMYHBOCTE 3aMKHYTOH aBTOMAaTHYECKOH CHCTEMEBI PeryIHpPOBaHH S, 00ecIlieunBast
3aTYXaHHE 3JIEKTPOMEXaHHUYECKHX ITEPeXOMHBIX ITIPOIIE CCOB.

Buael BO30yAuTEIEH CHHXPOHHBIX TIeHepaTropoB. K cHcremMaMm BO3OyxaeHHsa CI
ITPEMBSBIISIOTCS CIEAVIOIHE TpeOOBaHHS:

— HaJ[eXKHOE THTaHHe 0OMOTKH BO30YKIEHHSI B HOPMAaJIbHEIX H aBaPHITHBIX PeKHMAaX,

— YCTOHMYHBOE PErYIIMPOBAHHE TOKA BO30YKIEHNS IIPH H3MeHeHHH Harpy3kH Cl';

— 3aJIaHHAa s CKOPOCTh HapacTaHH g TOKa poTopa;

— KpaTHOCTh (DOPCHPOBKH IIO HAaIpsDKeHHIO He MeHee 2.0 B TeueHHe BpeMeEHH,
HeOoOXOAMMOr O JIJISI BOCCTAHOBIIEHH I HOPMAIbHOTO PEKIIMAa TTIOCIIE JIMKBHIAIINH aBapHIL.

(OCHOBHBIE PA3HOBHIHOCTH CHCTEM BO30YKIeHHI Cl', HCIIOIb3yeMBIX B D50C:

— BJIEKTPOMAIIMHHASA CHCTeEMa BO30YAIEHHS, B KOTOPOH BO30YIHTEIIEM SBIIIETCS
TeHePaTop MOCTOSHHOI'O TOKA, MEXAaHHYECKH COEMMHEHHBIN ¢ BajioM CI'.

OCHOBHBIM JOCTOHMHCTBOM SBISETCS AaBTOHOMHOCTh IMMTAaHHS, IIOCKOIIBKY TOK
BO30VYKIEHHS HE 3aBHCHT OT HaIpsokeHHs D3C. OCHOBHBIMH HEJOCTATKAMM SBISIOTCS HH3KAA
HaJIe)KHOCTh M OTrPaHHYEHHAS ITPOIIYCKHAs CIIOCOOHOCTH IO TOKY IIETOYHOI'O KOIJIEKTOpa,
HEeJOCTAaTOYHOE A1 odecreueHHs YCTOHYHBOH paboTel CI' B psge peXKuMOB OBICTPOJEHCTBIE,
ITOCKOJBKY ITOCTOSHHAS BPpeEMEHH PeryMpoBaHHSI cocTaBIsgeT 0,3—0.5 c¢. C ajeKTpOoMaHHHbBIMH
BO30OYIUTEISAMH IIOCTOSHHOTO TOKa BO3MOXKHA peam3aliisad Tolnbko II-perymiposanms
BO30yKIeHHS CI” MOIITHOCTBRIO, KaK ITpaBiiio, 10 300 MBT;

— BBICOKOYACTOTHAS CHCTeEMa BO30YKIEHHSI, B KOTOPOH BO30YIHUTEIIEM SBISIETCS
BeICOKOYACTOTHRIN (400 mmm 500 I'1)) HHAYKTOPHBIH T'eHepaTOp, MeXaHHYeCKH CBS3aHHBIH C

BartoM CI'. MHx T%]BHLIﬁ I'CHEPATOP HE HMCCT KOJLIICKTOPAd, YTO ITOBBIIIACT HAACHKHOCTD pﬂﬁOTBI.
HT N

OJOKYM J NMACAH
AN PO
Cepry q}.Qa‘[T[‘_H%E%G 00340, A%ﬁ%@&%ﬁ% 43EEHC OKOYaCTOTHaA CHCTCMa EGB@}*’?K,[[EHHH dHaJIOTHYHaA
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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sneKTpoMarmmHHON (~0.4 ¢) U mpHMeHdeTcsI OOBIYHO B TypOoreHepaTopax MOIIHOCTBIO 0 300
MBT;

— THPHCTOPHAS CHCTeMa BO30YKIEHHS, B KOTOPOH BO30YIHTENEM SBIIIETCS TpexX(a3HbIH
MOCTOBOH VIIPABJISIEMBIH BBINIPSAMHTEIL, IIOAKIIOUYEHHBIH K OOMOTKe BO30yxaeHusa CI.
YIIpaBISIEMBIN BBRIIIPSAMHTEIL IMMTACTCS MO0 OT CIIEIHAIBPHOIO CHHXPOHHOIO TeHeparopa
(He3aBHCHMOEe BO30YKAeHHE), THOO OT TpaHC(hOpMaropa, MPHCOSIHHEHHOrO K BhIBOgaM CI
(camoBO30YyxkIeHHE). THPHCTOPHAs cHCTEMa BO30YKIeHHS O0OeCIIeUHBAET BEICOKYIO KPaTHOCTD
(popcHpPOBKH BO30YkKIeHHI (70 4) M oOmamaeT OBICTPOAEHCTBHEM, IIOCKOIBKY ITOCT OSIHHAS
BpeMeHH peryiaHpoaHusa He IpeBbimaet 0,02—-0,04 c¢. TupucropHas cucreMa BO30VKICHHSA
IIMHPOKO MCIIONB3YeTCd Ha TypOOo- H THAPOreHeparopax MOINMHOCTBIO Oonmee 200 MBT H
ITIOJTHOCTBEO O0ecrieunBaeT 3 PpeKTHBHOCTE [1][-perymipoBanis Bo30Yy KIeHHS,

— OecIeTOYHAsI CHCTeMA BO30YKIEHHS, B KOTOPOH BO30YIHTEIIEM SBJISIETCS 0OpaIlle HHBIH
CHHXPOHHBIH reHepaTop (0OMOTKa BO30YKAEHHS pa3MellleHa Ha cTaTope, 0OMOTKH IIEPEMEHHOIO
TOKa — Ha POTOpe), MEXaHHYeCKH CBS3aHHBIH ¢ BajloM ocHOBHoro CI'. IluraHme OOMOTKH
BO30YyKIeHHSI OCHOBHOro CI' ocyimectBisgerca 0e3 IIPHMEHEHHS KOHTAKTHBIX KOIIEI[ 4Yepes
BPAIAOINMIICSA BBEOIPSIMHUTEIIL IIEPEMEHHBIM TOKOM POTOPHEIX OOMOTOK OOpaIleHHOro
CHHXPOHHOI'O TreHeparopa. Bo30OyxKaeHHe IMOCIEAHETO OCYIIECTBILIETCS OT BBICOKOYAaCTOTHOTO
ITOABO30YANUTEN S, MEXAHIYECKH TAaKXKE CBA3aHHOI'O ¢ BalloM OCHOBHOro Cl', uepes yIpaBisseMbIi
THPHCTOPHBIN BBINIPSAMHUTENIL. K HemocTaTKaM OeCIEeTOYHOH CHCTEMBI BO30YKIEHHS CIEAYET
OTHECTH CIIOKHOCTh KOHCTPYKTHBHOI'O BBIOTOIIHEHHS, a TAKKe 3aTPYAHEHHIS ¢ KOHTPOIIEM TOKA H

HAaITPSDKE HHL.

VKazanue K peuteHuro 3aoauu Ne3

HasHaueHHe aBTOMATHYeCKOH 4YacTOTHOH pas3rpy3kH (AUP) — aBTomMaTHuyeckoe
OTKIIFOUEHHE YacTH Harpy3KH IIPH CHIDKEHHH 4YacToThl OOC H3-3a aBapHHHOIO JAe(HIHTa
AKTHBHOH MOIITHOCTH, KOTOPOE ITPOH3BOIUTCS A1 BOCCTAHOBJIEHHS YPOBHS YaCTOTHI.

OCHOBHEBIE TpeOOBaHHS, IMpeabIBIIsIeMbIe K AUP:

® MAKCHMAIIBHO 6LICTPE1H JIMKBH AAITIAH BOSHHKITICT O ,I[E(l)I]l[HTEl aKTHBHOH MOIITHOCTH,
HTO HJOCTHIACTCH OTKIOHUCHHEM HAIPY3KIHT OTHOCHTCIIBHO HeOONIBIIMHMH JO3aMH IIO MCPE
CHICHI YaCTOTHIL,

® ITPCAOTBPAI CHIC OdAKC KPATKOBPCMCHHOI'O, HAITPHMCP, B IICPCXOAHOM IIPOLICCCC,

YMEHBIIIEHH S YaCTOTHI HHKeE 45 I'11;

[IOKYMEHT MNOAMNUCAH -
®3EKTPCDBORTIOHBMME OBICTPOrO IOABEMA YacTOTEI B 30HY 49.2-50 ['t, B KoTOpoOH

Cepmwdukatr: 2C0000043E9ABEBS52205E7BAS00060000043E
BranendiaJIbHEHNBATa HOAbeMaMaGPOTHl 00eCIleUHBAcTCA 3a CUeT aBTOMATHYECKOIO YacCTOTHOIO ITIYCKad

C3CPBHELIX TTHAPOI' CHEPATOPOEB.
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° CIIOCOOHOCTE ITPABIJIBHOIO ()YHKIHOHHPOBAHHSI KaK IIPH MECTHBIX, TaK H IIpH
OOIECHCTEMHBIX Je(pHIIHTaX MOIMHOCTH, KOTOPEIe HOCST BEPOSATHOCTHEIH XapaKTep.

Kareropun AYP. Ileppas xareropmusas AUYP-1 npegHasHaueHa M1 3aJepPKKH CHHKEHHSI
YaCTOTHl M IIPEAOTBPAIEHHS YMEHBINEHHS 4acTOThl HHxKe 45 I, AYP-1 cocrour m3 pama
ouepedeH ¢ YacToraMH cpabaThIBaHIS, PABHOMEPHO pacIipeielIeHHBIMH ¢ HHTepBaiaoM 0,1 1'1 B
auamnasoHe d4actor 40,5-49 I CyMMapHass MOIIHOCTE OYEPEAEH IIPHHHMAETCS PaBHOH
MaKCHMaJIbHO BO3MOXKHOMY Ae(HIIHTY H pacIpeelsieTcs II0 ouepeasM PaBHOMEPHO.

Bropas kareropus AYP-2 uMmeeT psg odepeleH ¢ €IHHOH YCTAaBKOH ITO yacTore 49,2,
JIEHCTBYIOIIHX C HAPACTAIOIHMH BEIJIepKKaMH BpeMeHH. AYP-2 obecrieynBaeT IMOAbEM YaCTOTEI
BRIIIIE 49,2 111 1T0ociie JencTBHH KaTeropu AYP-1.

TpeThsa (moronunTembHaA) KaTer oprsa AUP HcImonp3yeTcs B 3HeproAepHIHTHBIX paliOHax,
ecti AYP-1 He B COCTOSIHHH ITPEJOTBPATHTE YMEHBIIIEHHE YacTOTHI HIDKe 45 't wn Tpedyercs
JOTIONTHUTENBLHO OTKIFOUHTE HArPY3KY IS IPeJOTBPALIEHH 1 JITABHHEI YaCTOTHI.

YacToTHas craTHYECKasd XapaKTepHCTHKA HaTrpy3KH. OnpeenseT 3aBHCHMOCTS MOIITHOCTH
Harpys3k PH 531IeKTpos’HepreTHUYeCKOH CHCTEMBI OT HM3MEHEHHS YaCTOTBHI IIPH ITOCTOSHCTBE

HaITpsokeHHA (pHc. 3). Bee H3BecTHBIE BHAB HArpy3KH 5 35C OITHCHIBAFOTCS BRIPaKEHHEM:

3

PH:Pﬂ“”1*(fim)”z*(fimf”“(fim) ”‘”(fim)

B KOTOpOM Po YUYHTHIBA€T OCBETHTEIIPHYIO HAarpy3Ky, HarpeBaTelIbHBIE ITPHOOPEHL,

4

BEBITIPAMHTCJIBHBIE YCTAHOBKI, Pi YHHTBIBACT KOMIIPCCCOPEI, ITOPHIHEBBIC HACOCBI, MCIIbLHHIIBI,
MCETAJLIIOPEKYIHIHE CTAHKIH, P> YHHTBIBACT IIOTCPH B CCTAX H CIICIHAJIBHBIC YCTAHOBKII, P3 —
L[EHTPG@E}I{HBIE HACOCBhI H BCHTHIIATOPEI IIPH MaJIOM CTATHHUYCCKOM HAIIOPC, P4 — TO XKe, HO IIPH

OOJBIIIOM CTaTHUYECKOM HAaIIOPCE.

EHT MOAMMCAH
ANEKTPGHHOM MOANUCHIO

Ceprvdmkatr: 2C0000043E94BBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTbAHa

o faly

eRCaHOpPOBHA

45 I o= 20 Iy
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Pucynok 3 — CraTudeckasI 4acTOTHas XapaKTepPHCTHKA Harpy3KH (1 — HCTHHHAS, 2 —

CIIpsIMIIEHHAS) H IreHepHpYyIomeH yacTH D0C (JIHHA 3)

B HeGompinmoM muanaszoHe 4yactoT 45-50 I'1p yacToTHAsd XapaKTepHCTHKA MOIIHOCTH
HarpPy3KH MOJKeT OBITh crpsmiieHa (JTHHHS 2 Ha pHc. 28). Kak BHIHO, ITPH IMOHHKEHHH YacCTOTHI
MOII[HOCTh HArpy3KH VYMEHBINAETCSI, a IIPH IIOBBOIEHHH VYBEIMYHBacTCcA. Taxkmm o6pa3om,
COOCTBEHHO Harpys3Ka JeHCTBYET ITOJ00HO aBTOMATHYE CKOMY PETYILITOPY YaCTOTEL. 3TO SBJIEHHE
Ha3bIBAaeTCSI perymupyromuM 3¢dexkrom Harpy3kH (POH) m oreHmBaercs Ko3(QHIHMEHTOM
PETYIHPYIOIET 0 3 (peKTa Harpy3KH 110 YacTOTe

Ky = AP/Af

KOTOPBII B JHAIla30HE CIIPSAMIIEHHOH YacTH XapaKTEPHCTHKH COXPaHSET ITOCTOSHHOE
sHauceHHe Ky = const. 110 3KCIIEpHMEHTAIIBHEIM JaHHBEIM, B 22C THIIOBEIE 3HAaUeHUS Ky = 1,5—
2,5.

CTraTHYeCcKas 4YaCTOTHAS XapaKTepHCTHKA TeHepHpYIoHen yacTH 250C B obmactu 45-50
['11 OrmH3Ka K KBaIpaTHYHOH Iapadore ¢ MaKCHMYMOM ITpH 50 I'I[ # KpyTH3HOH MEHBIIE KPYTH3HEI
XAPAaKTEPHCTHKH Harpy3ku (MHHI 3 Ha pHc. 3). IIpH OTKIOHeHHSIX yacTOTHI MeHee 10%
MOII[HOCTh T'€HEPATOPOBR MEHSETCS HE3HAUYNTEIBHO, II03TOMY OIIPEMEIIIIOIIEe 3HAUEHIE HMEET
XapaKTEePHCTHKA HarPy3KH, KOTOPas HCITOIL3YETCS IJII pacueta AYP.

JIMHaMIYecKasd 4acTOTHAS XapaKTepPHCTHKA SHEPIOCHCTEMEI OIPENENsIeT H3MEHEHUS BO
BPEMEHH YaCTOTEI CHCTEMBI B YCIIOBISIX HeOaTlaHCa MOIITHOCTEH I'eHEPAaTOPOB H HAarpys3KH. B aToM
ciuydyae D2C MOXKET pacCMaTpHBATLCA KaK OJHMH SKBHBAJIEHTHBIN arperaT ¢ MOMEHTOM HHEPIIHI
J, PaBHEIM CYMME MOMEHTOB HHEPI[HH Ir'eHEPaTOPOB H HArpy3KH. /[H(pepeHIalIbHOE YPaBHEHHE
IBIDKEHHS 5SKBHBAJIEHTHOIO arperara B VYCIOBHAX HebalaHCa MOIIHOCTEH TEHEPATOPOB H

HaI'PY3KH HMCECT BH]

rae Mues =Mr — Mya-p — Pa3HOCTB Bpallaromero MoMeHnTa MI' 3KBHBalIeHTHOI O arperaTa H
MOMEHTa COITPOTHBIEHUS HAarpy3KH Miuap; Pr — MOIIHOCTE JAe(HIHTa,  — YITIOBas 4acToTa
BpaIlleHH SKBHBAJIeHTHOI'O arperara.

B pesympraTte pemeHHd gHQQepeHIMAaIbHOIO VypaBHeHHI (3.2) oOIpedensercs

OTHOCHTCJIbHOE OTKIIOHEHHE YdaCTOTEI BO BPEMCHH

P
. J10 -
Af* =—=x (1 —e tTr)
[OKYMEHT MOAMWUCAH Ky
ANEKTPOHHOW MOANMCHIO

Ceprudmcar: 200 YSEBHOBHBIIE SCA QTRIQHEHNE YaCTOTHI IPH OTCYTCTBHH AUP

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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P, #
Af, = 110 froMm
Pyo * Ky

[IocnmegoratembHOCTE pacueta AYP

1. AHamM3 BO3MOKHEIX Je(PHIHTOB MOIITHOCTH P70, KOTOPHIH JOKEH YUHTHIBATE:

. IS OTAeJIbHOH 3IEKTPOCTaHIIHH — BO3MOKHOCTh OTKIIFOUEHH S HaHOO0Jee MOIIHOTO
reHeparopa;

. IUI SHEPrOCHCTEMBI — BO3MOXKHOCTh ITOJIHOT'O OTKIIFOYEHHS HAaHOOJIee MOITHOH
AIEKTPOCTAHIIHH,

. BO3MOKHOCTh OTKIIOYEHHS TeHEPHPYIOMIEH MOIIMHOCTH C  ITOCTIEIYFOIIHM

OTKIIFOUEHHEM CIIa0BIX CBA3EH BCIIEACTBHE YVBEIIMUCHIS IIepeJaBacMOH MOIITHOCTH CBEPX ITpeeia
HX CTaTHYECKOH YCTOHYHBOCTH.

PacueTHbIi Ae T P o MpHHHMAaeTCs PaBHEIM MaKCHMAaIbHO BO3MOKHOMY.

2. Bei6op o6sema PAYP kareroprm AYP-1 ciiexyeT oCyINEeCTBIATH B IIENIX 3amaca Ha 5%
OOIbINe PacUYeTHOTO JIe(PHIIHTAa MOIIHOCTH.

3. YcraBkH ouepenent AUP-1 mo yacToTe JOMKHEL pasMellathcsa B AHana3oHe 40,5—49 I'1g
co cryrneHpro 0,1 I'Il B ImpHMEpPHO paBHOMEPHEBEIM paclipefielieHHeM Bcero odwsema AYP-1 mo
OUEPEISIM.

4. VcranoBuBiueecs mociae AeHcTBHSA AUP-1 3HaueHHe 4acTOTHI foo OIIEHHBAeTCS C

ITOMOIITBIO BBIPAKCHITA

o= Pro * faom — Pro * (fuom — Ku * faom — Naup * frau)
» Pyo * (K + Naup)

N Payp * from
AP (fuau — fxon) * Puo

rae Pro — reHepHpyIoIas MOIITHOCTh ITPH HOMHHAIIBHOH YaCTOTE;, NAYP; —PeryIITHP YOI

spdext AUP-1; fuay, fron — BEPXHSSI H HIDKHSIA TPaHHIBI yeTaBoK AUP-1.
5. O06peMm kareropun AUYP-2 crnegyer npHHHMaTh paBHBEIM 40% obOvema AYP-1 1mipu
YCIOBHH pa3aeabHOro AeucTBUSI AUP-1 1 AYP-2. Cymmapuein o6seM AYP-1 n AYP-2 cocraBuT

Z Piap = (Pjo + 0,05) + 0,4(Pjo + 0,05) = 1,4P; + 0,07

IIpn coBmecTHOM JencTBHH AYP-1 n AYP-2 cymmapHBIN 00beM JTOKEH BRIOHPATHCS B

COOTBCTCTBHII C BhIPAKCHIICM

z Piup = (Pio + 0,05) + 0,1 = Pjo + 0,15
OOKYMEHT NoA4nnc
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Bcem ouepemasm AUP-2 3agaeTcd eqmHas yecTaBKa I10 4acToTe, paBHag 49.2 ', 11pn sToM
HayalbHas veraBKka AYUP-2 o BpemMeHn cocraBiseT 5—10 ¢, a KOHeuHas BEIOHpaeTcsa paBHOH 00

C.
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3. Ilnan-2pagpux eévinonHeHUa 300 AHUA

Pabora Hajx pacyeTHO-TpadHueckoH pabOTOH MOXKET OBIThH IIpeJcTaBlIeHa B BHJE

BBITIOJIHEHHA CIICAYIOIIIX 3TAIIOB.

Ne
HarmmveHoBaHie sTarna CPOKH BBITIOITHEHH S
IUTI
Ounas ¢popma odyUeHHs
Ha nepeom
1. [ lomyueHHs 3a1aHHs
ITPaKTHYECKOM 3aH SITHI
Ha nepsom
2. [lepBIYIHAas KOHCYIIBTAIM C ITPEIIOAABATEIIEM
ITPaKTHYECKOM 3aHSTHI
3. Pabora ¢ HH(pOpMAIH OHHEIMH HCTOYHHEKAMH B TeyeHHH ceMecTpa
1. Harmrncanmne KOHTPOIIBHOH pabOTEI B TeyeHHH ceMecTpa
3. IIpemocTaBieHHe KOHTPOJIBHOH paboThI Ha Kadeapy B TeyeHHH cemecTpa
Ha 1mmocnegHem
6. 3anmra KOHTPOILHOH paboThI
IPAKTHYE CKOM 3aHSATHU
3aounan opma odyueHns
| Ha nepBoM
1. [ lomyueHHs 3a1aHHs
ITPAKTHYECKOM 3aHSITHI
Ha nepsom
2. [ lepBHYHAas KOHCYIIBTAIM C IIPEITOAABATEIIEM
ITPaKTHYECKOM 3aHSTHI
3. Pabora ¢ mH}OpMAaIFOHHBIMH HCTOYHHKAMH B TeueHHH ceccHu
1. Harmrncanmne KOHTPOIIBHOH pabOTEI B TeueHHH ceccHH
5. [TpemocTaBaeHHe KOHTPOJIBHOH paboThI Ha Kadeapy B TeyeHHH ceccHu
_ Ha nocnexgxeM
6. 3anmra KOHTPOILHOH paboThI
IPAKTHYE CKOM 3aHATHU

AOKYMEHT MNOANMCAH
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6. Kpumepuu oueHueéanua pavomst

B IemsIX TIOBBIIIEHHS KayeCTBAa  BBIMTOITHSIEMBIX pﬂC‘IETHG-Fpaq}II‘IECIﬂD{ pﬂﬁﬂT
IIPEIIOAABATCIIb PYKOBOJACTBYCTCH CIICAYIOINHMII KPHTCPIAMH OICHHBAHIA ITHCBMCEHHDBIX pﬂﬁﬂT
CTYJICHTOB.

Ouenxa «3aumero (OnJIHYHO)» 6bICMAGAAENCA, eclil Cy0 eHnl:

— IIpeJCTaBIII pacyeTHO-IrpadpHiecKyr0 padoTy B YCTaHOBIIEHHBIH CPOK H O(pOpPMHII €€ B
CTPOIrOM COOTBETCTBHH C H3JI0KEHHBIMH TpeOOBaHHSIMI,

— HCIIOJIb30BAJI PEKOMEHIOBAHHYIO H JTOIOMHHTEIbHYIO YUEOHYIO H CTPAHOBEIYECKYIO
JIHTEPaATYPY,

— TIIPH BBINIOJIHEHHH VIIPa)KHEeHHH II0Ka3al BBEICOKHH YPOBEHb 3HAHHS JIEKCHKO-
IpaMMaTHYECKOI O H CTPaHOBEUE CKOIO MaTepHaa I10 3aJlaHHOH TEMATHKE, ITPOSBHII TBOPYECKHIHI
IIOAXOA IIPH OTBETE Ha BOIIPOCH, YMEHHE TITIYOOKO aHAJIHM3HpPOBATh ITpOOIeMy H JeIaTh
00o00IIaroIIHe BEIBOIBI,

— BBITIOJIHUII paboTy I'PaMOTHO ¢ TOYKH 3PEHHS ITOCTABIIEHHOM 3aa4ul, T.e. 6e3 oImboK H
HEeJI0YETOB HIIH JOITYCTII He O0jIee OQHOIO HEJOUETA.

Ouenka «zaumero (xopouio)» évicmasigemca, eciaii cnyoeHnt:

— IPEeJICTaBII pacYeTHO-TpadpHIeCKyI0 pad0oTy B YCTaHOBJIEHHBIH CPOK H O(DOPMILI €€ B
COOTBETCTBHH C H3JI0KEHHBIMH TpeOoBaHILSIMH,

— HCITOIIB30BaJl PEKOMEHIOBAHHYIO H JOIOJIHHTEILHYIO JIHTEPATYPY,

— TIPM BBINIOIMHEHHH VIIPAXHEHHH II0Ka3al XOPOIIMHMH VYPOBEeHb 3HAHUS JIEKCHKO-
rpaMMAaTHUYECKOrO0 H CTPAaHOBEAUYECKOTO MaTepHala II0 3aJaHHOH TEMAaTHKE, IIPaKTHYEeCKH
IIPaBIJIBHO C(OPMYIHPOBAI OTBETHI HA ITOCTABJIEHHEBIE BOIIPOCHI, ITPEACTAaBIII OOINEe 3HAHHE
HH()OPMAITHH 10 ITPOOIIEME;

— BBITONHIWI PpaboTy IOITHOCTHIO, HO JOIIYCTHII B HeH: a) He Oolee OXHOH HerpyOoi
OMMHMOKH H OJHOI0 HeJoueTa O) IIH He 0ojiee ABYX HEJOYETOB.

Ouenka «3aumero (y0061eme ﬂpImIEJIbHﬂ) » 6bICHIAGJIAECCA, eC/I CHIYO0EeHM:

— TIpeACTaBHII pabOTy B YCTAaHOBIEHHBII CPOK, IPH O(QOpMIEHHH PaGOTHI JOITYCTHII
HEe3HAYHTEIbHBIE OTKIIOHEHHS OT H3II0KEHHBIX TPeOOBaHHI,

— ITOKa3aJ JOCTaTOYHbIe 3HAHHS IT0 OCHOBHBIM TeMaM KOHTPOJIbHOH paOOTHI;

— HCITOIIB30BAJI PeKOMEHOBAaHHYIO JIHTEPATYPY,

— BBITIOIIHHII He MeHee ITOIOBHHEI paboThl WIH JOITYCTHII B HeH a) He 0oJlee JBYX I'PyOBIX

Guulﬁﬂﬂﬂﬁ%%ﬁﬁﬁ%ﬁgHﬂﬁ rpy0oit OIMMOKH H OTHOI'0 HeJo4eTa, B) HIH He Oolee IBYX-TpeX

Cepmudomkatr: 2C0000043ESABEBY952205E /BAS0006000Q043E -
8nanenHETPYIOBIX QHIMQQK, &) JHIEL, QTHOH HETPYOOi OIMMOKH H TPeX HEAOUYETOB, ) WIH IIPH OTCYTCTBHHU

OIIMOOK, HO ITPH HAIIHYHH 4-5 HEJOYETOB.

Nencteutened: ¢ 19.08.2022 no 19.08.2023

91



OOKYMEHT MNoAnvcaH

ANEKTPOHHOW noanuceblo
Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: LLeBayxoea TaTesHa AnekcaHapoBHa

Heicteutened: ¢ 19.08.2022 no 19.08.2023

92



OueHKa «He3aumeHo ( HE_]JﬂﬂﬁJIEIHE opHnejibH ﬂ) » 6bICIA6JIAEMCA.

— KOIr'Jla YHCIIO OIIMMOOK H HEJOYETOB IIPCBOCXOAHT HOPMY, IIPH I{'DTGprI MOKET OBITh
BBICTABIICHA OLICHEKA «3a4YTCHO (:}"I[GEHETEGPHTEHLHG)}} HIIH €CIIH ITPAaBHIIBHO BBHOIOJIIHEHO MCHEC
ITOIIOBHHBI pﬂﬁﬂTH;

— CCIIH CTYIACHT HE IIPHCTVIIAJI K BBIITOJIHEHHIO pﬂﬁﬂTH HIOT ITPABHJIBHO BBIITIOJIHHII HE

Ooree 10 IPOIEHTOR BCEX 3aTaHIIA.
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7. 1lopa0 ok 3auiumol pao omol

HarmmcanHas cTyJleHTOM pacueTHO-TpaHuecKas padoTa caeTcsa Ha KadeApy B CPOK IS
pelieH3HpoBaHHs. CTYIeHT 3alHInaeT pacuyeTHO-TpadHYecKyro paloTy A0 5K3aMeHa (3adyera)
nepe] npenogapareneM. bes zamurel PI'P cTyIeHT Kk sk3aMeHY (3a4eTy) He JOITYCKAeTC L

PaGora He HOITyCKaeTCsd K 3alllUTe, €CIIH OHa He HOCHT CaMOCTOSATEIBLHOIO XapakKTepa,
CITHCAHA M3 JIIHTEPATYPHBIX HCTOYHHKOB MM YV JAPYTHX aBTOPOB, €CIIH OCHOBHBIE BOIIPOCHI HE
PACKpPBITHL, M3JIOKEHBI CXEMAaTHYHO, (pparMeHTapHO, B TEKCTE COJEPKaTCs OMIHOKH, HAay4YHBIH
arrrapaTr o(popMIeH HeEIIPaBHIBHO, TEKCT HAITHCAaH HeOpeKHO.

B Xoje 3amuThl KOHTPOIBLHOH PpalbOoTHl 3ajaya CTYIeHTa — IIOKa3aTh YITIYOIIeHHOE
ITOHHMAaHHE BOITPOCOB KOHKPETHOM TEMBI, XOPOIIEe BIIaJcHHE MaTEPHAIOM I10 TEME.

3ammra pacyeTHO-TpaHYECKOH paOOTEl MOXET ITPOXOAHTh B PA3IHYHEIX (pOpMax IIO
YCMOTPEHHIO TIPETTOAaBaT eI

— B (opMe HHIMBHAYaIbHOH OeCefbl CTYAEHTa C PYKOBOIHTEIIEM IO OCHOBHBIM
TTOIIOKEHHSAM PabOTHI,

— B (popMe HHINBHAYAJIbHOH 3aIl[HTHL B IIPHCYTCTBHH BCEH I'PYIIILI CTYIEHTOB;

— B (pOpMe TPYIIIOBOH 3aI[UTHl — OXHOBPEMEHHOH 3aIlHTHI KOHTPOILHOH paboThI IO
OJHOMY HaIIpaBIEHHIO. B 3TOM cIIyyae KaXKJIbIH CIEIHT 3a XOJOM PACCYXJICHHI TOBApPUIIEH,
JOTIONHSET, YTOUHSET UX, YTO, HECOMHEHHO, YCHIIMBAET PA0O0TY MBICITH H CIIOCOOCTBYET Pa3BHTHIO
3KOHOMHYECKOI'O MBIIIUIEHHS.

JIroGast popMa 3aIHTEI KOHTPOJIBHOH Pa0OTHl YYHT OTCTAaHBaTh CBOIO TOYKY 3PEHHSL

yOeIHTEeIbHO apryMeHTHPOBATh €€, YTO CIIOCOOCTBYET IepepacTaHHIO 3HAHHIL B YOS KIeHH.
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8. Yueorno-memoouueckoe u unghopmauuoHHoe obecneueriie 0UCUUNTIUHDL

8.1 Ilepeuenv OCHO6HOU U 0O0NOJIHUMENLHOU JIULMEPAMYPblL, HEOOXO0OUMOU 014
0C60€HUA OUCUUNIIUHbL

8.1.2 Ilepeuens 0CHOGHOU NIULmMEPaAmMypsl.

l. KaprnoB, A.I'. I{udpoBrle CHCTeMBI aBTOMAaTHUYECKOIO PeryIHPOBaHHSI, yuyeOHOe
rmocoone / A.I'. KaprmoB, MmuHHCcTepcTBO 00pazoBaHHSI H HaykH Poccriickonl @Oeaepalli,
ToMmMckun l'oCcymapCTBEHHBIH YHHBepcHTET CHCTEM YIpaBlIeHHS H PaaHosIeKTpOHHKH
(TYCVP). — Tomck: TYCYP, 2015. — 216 c¢. — Pexwmn joctyma: mo moarmmcke. — URL:
http://biblioclub.ru/index.php?page=book &i1d=480640

2. OcuHieB, A. A. JlokalmbHBIE YCTPOHCTBA IIPOTHBOABAPHIHON ABTOMATHKH:
yueOHO-MeTogu4eckoe Imocobme / A. A. OcuHueB. — HoBocuGupck : HoBocHOHpcKIi
TOCYJIAPCTBEHHBIN TEXHHYeCKHH YHHBepCcHTET, 2019. — 68 ¢. — ISBN 978-5-7782-3838-1. —
Texct : snexrponHbIi // L{udpoBoit oOpazoBatenbHbli pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/99186.html

8.1.3 Ilepeuers 00onoOaAHUMENbHOU JIUMEPANIYPLL:

l. [Hloriko, B.II. ABromMatHyecKoe PeryiIHpPOBaHHE B SNEKTPHYSCKHX CHCTEMAX
yueOHoe mocoOne / B.II. Illoiiko. — HoBocuOupck : HoBOCHOHPCKHH TIOCyIapCTBEHHBIH
TEXHHYeCKHH VHHBepcurer, 2012. — 195 c¢. — Pexum pgocryma: mo nomrincke. — URL:

http://biblioclub.ru/index.php ?page=book &1d=228798

2. ABTOMaTHKa VIIPABIIEHHS peXKHMaMH 3JIEKTPOSHEPreTHUECKHX CHCTEM . yueOHOe
rmocoone / cocraBurenmn A. H. KosmoB. — 2-e m3n. — brnaropemeHCK | AMYPCKHIA
rocyJapcTBeHHBIH YHHBepcHTeT, 2017. — 64 ¢. — Tekcr : »nekTpoHHBIH // I{H{poBoi
oOpa30oBaTeIbHBIH pecypc IPR SMART : | caiit]. - URL:

https://www.iprbookshop.ru/103838.html

8.2 Ilepeuenv yuedHO-MemooOuUUecKoZ0 00ecneueHus camocmosmenbHol padomol
odyuarwuuxca no OUcUUNJUHe

1. Metoandeckue yKazaHHS II0 BBEOIOIHEHHIO JTAa0OPaTOPHBIX PaboT IO JHCIHIUIHHE
«CHCcTeMHAass aBTOMAaTHKAa M aBTOMAaTHYECKOE PeryIHpPOBAaHHE B BIEKTPOIHEePreTHYECKHX

CHCTCMAX) .

2o ME AT eI, oYKA3aHHS 110 BBITOTMHEHHIO PacueTHO-TpadHYeCKHX PaboOTHl IO

Ceprudomkar: 2C0000043ESABBESS2205E7BAS00060000043E
Bnanendd LI HHAI TR a7y 514 1 GMEAA dBTOMATHEKA H dBTOMATHYE CKOC PEIYIOIPOBAHIIC B

AJNIEKTPOIHECPI CTHUCCKILX CHCTEMAXD) .
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3. MeTtogmueckiie YKad3aHITA 110 OpraHH3aIllHH H ITPOBCACHHIO CaAMOCTOAT eIILHOMH pﬂﬁGTH
I AHCIHILIIHHE «CHcTeMHasg aBTOMaTHKa H dBTOMATHYC CKOC PEI'YIIHPOBAHHC B

AJNIEKTPOIHECPI CTHUCCKILX CHCTEMAXD) .

8.3 Ilepeuens pecypcoe UHGOPMAUULOHHO-M EIEKOMMYHUKAUUOHHOU cemu Humeprem,
HeoOX00UMBIX 011 0C60eHIUA OUCHUUNTIHbI
L. http://www.biblioclub.ru -ObC "YHuBepcuTeTCKas1 ONOIMOTEKa OHIaH"

2. http://www.iprbookshop.ru/ - OnekTpoHHO- 6HOImoreyHas cucreMa [PRbooks
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MWHHUCTEPCTBO HAYKHU U BEICHIEI'O OBPA3OBAHUS POCCUHMCKOU OEJIEPAIIUU
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBEPA3SOBATEJIBHOE
YUPEX/IEHHUE BEICHIEI'O OBPA3OBAHWA
«CEBEPO-KABKA3CKUWU ®F IEPAJIbHBIM YHUBEPCUTET»

[Iaruropckwit HHCTHTYT ((promian) CKOY

MeTtoanuyeckne yKa3aHHUs

110 OPTaHM3aI[HH H IIPOBEIEHHIO CAMOCTOSTEIBFHOH PadbOTEI
1o qucipnnmiae « CUCTEMHASN ABTOMATHUKA U ABTOMATHUECKOE
PEI'YJIMPOBAHHUE B SJIEKTPOSHEPI'ETHUYECKHUX CUCTEMAX»
IUISL CTYAEHTOB HaITPaBJIEHIS ITOATOTOBKH
13.03.02 2neKTposHEpreTHKa M SIeKTPOTEXHHKA
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ComepKaHHe

BeeneHue
1 OOImass XapakTepHCTHKA CaMOCTOSATENIbHOH pPaldoTel OO0y4aromerocs IIpH
H3YUEHHH JUCIHIUIMHBEL «CHCTeMHasd aBTOMAaTHKAa H  aBTOMAaTHYECKOE
PETYIIHPOBAHHE B 3JIEKTPO3HE PreTHUECKIX CHCTEMAX))
[ImaH-TpadHK BEOTOITHEHHS CAMOCTOSTEIIBHOH Pa0O0ThI
KOHTpOIBEHBIE TOUKH H BHABI OTYETHOCTH 10 HHM
MeTtomyeckne peKOMeH Al 110 H3YVUYEHHIO TeOPEeTHYECKOr 0 MaTepHaa

MeToanyecKkne yKa3zaHHS 110 IIOJITOTOBKE K pacueTHO-IpaHuecKoi padore

~ n s L

YyeOHO-MeTOIHYECKOE H I]H(?[)GPM&I_[IIGHHGE obecrieueHHe JHCI[HIUTHHBI
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BBeaeHune

CamocrosrenpHas padora — IntaHHpyeMas yueOHas, yue OHO-HCCIIe0BAaTEIb CKasL, HAyYHO-
HCCIeJoBaTeIbcKas paboTa CTYIeHTOB, BEIIOIHAeMasI BO BHEAYIHTOPHOE (ayAHTOPHOE ) BPeMS 11O
3aJlaHHIO M IIPH MeTOJHYECKOM PYKOBOJCTBE IIPEITOAABATEI, HO 03 €ro HEIOCPEACTBEHHOIO
y4acTHA (IIPH YaCTHYHOM HEITOCPEACTBEHHOM YUYaCTHH ITPeIIofaBaTelIs, OCTaBIISIOIIEM BeYIIYEO
POIIb 3a pabOTOH CTYIEHTOB).

CaMocTosrelbHasg padoTa CTYAEHTOB B BY3e gBISeTCS BaKHBIM BHIAOM YVUeOHOH H
HAYYHOH JeATEIIbHOCTH CTYICHTA.

Beayimas mems opraHuzam H ocyiecTBiIeHHdI CPC gomkHa COBITAIATh C IIEJIBIO
00yUYeHHS CTYAEeHTa — IIOArOTOBKOH 0aKajlagpa ¢ BRICIIHM oOpazoBaHueM. [Ipu opranmsaiiim CPC
BaKHBIM H HEOOXOAMMBIM YCIOBHEM CTAHOBSATCS (POPMHPOBaHHE YMEHHS CaMOCTOSTEIIBHOM
PaloTEI 1 ITPHOOPETEHNS 3HAHHI, HABBIKOB H BO3MOKHOCTH OpraHH3aIH YU4eOHOH H HAY4YHOH
HEeATEIIbHOCTH.

[{enpr0 caMOCTOSTENLHOH PaboTHl CTYAEHTOB SBIISIETCS OBIIafleHHe (PyHIaMeHTaIbHBIMH
3HAHHSMH, ITPO()eCCHOHAIIBHBIMH YMEHHSIMH H HaBBIKAMH JeSITEIbHOCTH 10 TTPOQIIIIO, OIBITOM
TBOPUYECKOH, HCCIEMOBATEIIbCKOH JearellbHOCTH. (CaMocTogrenbHas paboTa CTYAEHTOB
CITOCOOCTBYET Pa3BUTHIO CaMOCTOSTEIIBHOCTH, OTBETCTBEHHOCTH M  OPraHM30BaHHOCTH,

TBOPYECKOI'0 MOAXO0/a K PEHIEHHIO IIPOOIIeM Y4eOHOr 0 H ITPO(J eCCHOHAIIEHOIO YPOBH L
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O0nIan XapakTepHuCTHKA CAMOCTOATE/IbHOH PadoThl 00yUaromierocs Npu M3y YeHHH
JUCIHILIMHbI «CHCTEMHAas AaBTOMATHKA H ABTOMATHYECKO€e PeryJlMpoBaHHe B

WIEKTPOIHEPT ETHICCKHX CHCTEMAX»

CamocTosrelnbHas padoTa - IlaHupyemas yueOHas, yueOHO-HCCIIeJoBaTeIbCKasl, HAyYHO-
HCCIeIoBaTeIbcKas paboTa CTYIEHTOB, BRIITOIHAeMAsI BO BHEAYIHTOPHOE (ayAHTOPHOE ) BPEMSI ITO
3aJIaHNIO M ITPH METOIMYECKOM PYKOBOICTBE ITPEIIOMABATEISL, HO Oe3 €ro HEIOCPEICTBEHHOIO
y4acTHA (IIPH YaCTHYHOM HEITOCPEICTBEHHOM YUYaCTHH ITPEITOfaBaTelsI, OCTABIISIOIIEM BEIYIIYEO
POIb 3a pabOTOH CTYIEHTOB).

CaMocTosrellbHasg padoTa CTYAeHTOB B BY3e gBISeTCS BaKHBIM BHIAOM YueOHOH H
HAYYHOM JIeSTEeIIbHOCTH CTYAcHTa. CaMOCTOSTeNNbHAS padoTa CTYAEHTOB HIPAET 3HAUHTEIBHYIO
POIIb B PENTHHIOBOH TEXHOJIOIHHM 00yUeHHA. B cBA3H ¢ 3THM, 00yueHHe B BY 3e BKIrO4YaeT B ce04
IBE, MPAKTHYECKH OJMHAKOBBIE IT0 OOBEMY M B3aHUMOBIIHSHHIO YaCTH — ITpollecca OOYUEHHSI U
nporecca camooOydueHus. llosromy CPC pomkHa craTh 3()(eKTHBHOH H IeleHallpaBIIeHHOH
paboTOH CTYIEHTA.

K coBpeMeHHOMY CIIEI[HAIIMCTY OOIECTBO IIPEeABABISIET JOCTATOYHO IITHPOKHH TIEPEUYEHb
TpeOOBaHHH, Cpead KOTOPBIX HeMalIOBaXKHOE 3HAYEHHE HMEEeT HalIMYMe V BBITYCKHHKOB
OITPENEIEHHBIX CITOCOOHOCTEH M YMEHHSI CAaMOCTOSTENBHO JOOBIBAaTh 3HAHWUS H3 Pa3IHMYHBIX
HCTOYHHKOB, CHCTEMATH3HPOBATh ITOIYUEHHYI) HH(OPMAI[HIO, JaBaTh OIEHKY KOHKPETHOMH
(pHHAHCOBOM CHTyaIMH. (DOPMHPOBAHHE TAKOI'0 YMEHHS IIPOHCXOJHT B TeUeHHe BCEro IIepHojIa
O0yUEeHHS Yepe3 y4acTHe CTYIAEHTOB B ITPAKTHUYECKHX 3aHSTHSX, BBIIIOIHEHHE KOHTPOIbHBIX
3aJaHHH H TeCTOB, HAITHCAaHHE KYPCOBBIX H BBIITYCKHBIX KBaITH(PHKAIMOHHEIX paboT. [IpH 3ToM
CaMOCTOSITEIIbHAS PadoTa CTYAEHTOB HIPAET PEIAFOIYIO POJIb B XOJE€ BCEr0 YUEOHOr O ITpOIlECCa.

Benvimas 1eas opraHmszaipid M ocyiecTBiIeHHs CPC gomkHa coBHagaTe C IEIBIO
00yUYeHHS CTYAEHTa — IIOJATOTOBKOH CIIEI[HAINCTa M OaKajlaBpa ¢ BRICIINM OOpaszoBaHHeM. [IpH
opranm3anui CPC BaKHBIM H HeOOXOJHMEIM YCIIOBHEM CTAHOBSTCS (POPMHPOBAHHE YMEHHS
CaMOCTOSITEJIbHON PadOTHI IJIS ITPHOOPETEHNS 3HAHUI, HABBIKOB H BO3MOKHOCTH OpraHH3al[iH
yueOHOH H HAaYUHOH AeSITeIbHOCTH.

DOpPMEBI CAMOCTOSTEIEHOHN PadOThI CTYIEHTOB PasHO00pasHel. B cOOTBETCTBHH ¢ paboueH
IIPOrPaMMOH  JHCI[MIUIMHEL TIPEAYCMOTPEHBI CIEAVIOIHE BHIABL CAMOCTOSATEIIPHOH padoThH
CTYIEHTa:

- CAaMOCTOATCIIBPHOC H3VUCHIIC JINTCPATVYPhBI,

- SAMOSTOT CRRHRS BETIEHTE 3a/[aY;

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: mcﬁMQMEﬁcMﬂéﬁﬁBﬂfﬂ HPGEKTH-
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Ilens camocmoamenbHOZ0 U3YUEHUA JUmMepamypslt — CaMOCTOSTEIILHOE OBJIaJeHHE
3HAHISIMH, OITBITOM HCCIIELOBaTelIbCKOH AeITe IbHOCTH.

3a0 auamu caMOCTOSTEILHOI O H3YUEeHHS INTEPATYPHI SBIISIOTCSIL

o yrIyOlleHHE H pacIHpPeHHe TEOPETHYE CKIX 3HAHHI,

o (popMHpPOBaHHE YMEHHI HMCIIOIB30BaTh HOPMATHBHYIO, IIPABOBYIO, CIIPAaBOYHYIO
JOKYMEHTAIHIO H CIIEI[HATIBHYIO JIHTEPATypPY,

° Pa3BHTHE ITO3HABATEIBLHBIX CIIOCOOHOCTEH H aKTHBHOCTH CTYIEHTOB.

Ilens camocmoamensHozo peuteHua 3a0au - OBJIaJIcHHEe ITPodecCHOHAIbHBIMH
YMEHHSIMH H HaBBIKAMH JeSITeIbHOCTH ITO ITPOoHIIIO OyIyIeH JesITeIbHOCTH.

3a0 auamu cCaMOCTOSTEILHOI O PEIeHHS 3aaY SBIISIOTCA:

o CHCTEMATH3aI[Hsd H 3aKpeIUIEHHE IIONYYEHHBIX TEOPETHUYECKMX S3HAHI H
ITPAKTHYECKHX YMEHHH CTYIEHTOB,

o (pOpMHpPOBaHHE CaMOCTOSITEIIbHOCTH MBINIIIEHHS, CITOCOOHOCTEH K CaMOPa3BHTHIO,
CaMOCOBEPINEHCTBOBAHHIO H CaMOpeaTH3alHH,

° Pa3BHTHE HCCIIeL0BATEIbCKHX YMEHHIH.

Ilenvro camocmoamenbHOZ0 6bINOJIHEHUA pPACUemHOo-2pauuecKoil padomst 110
THCIHMILJIMHE SBIISIeTCS OBJIaJieHHe (PYHAaMeHTAIbHBIMH 3HAHHSIMH, ITPO(]eCCHOHATIbHBIMH
YMEHHSIMH H HaBBIKAMH JeITelIbHOCTH IT0 IMPOQHIIO, OITBITOM TBOPUYECKOH, HCClleJOBaTEIbCK O
eITeIbHOCTH.

3ad auamu JaHHOTO BHIA CAMOCTOSATEILHON PaOOTHI CTYIEHTA SBJISFOTCSIL

o CHCTeMAaTH3al[Hd H 3aKpeIUIeHHE IIONYYEeHHBIX TeOpPeTHYeCKHX 3HAHMIL H

IIPaKTHYECKHX YMEHHI CTYAEeHTOR;
. yIIIyOJIeHHE H pacIIHpeHHe TeOopeTHYeCKHX 3HAHHIT,
. (opMIpOBaHIE YMEHHII HCIIOJIb30BaTh HOPMATHBHYIO, ITPAaBOBYIO, CIIPABOYHYIO

JOKYMEHTALHIO H CIIEIIHAIbHYIO JIHTEPaTypy,

. pa3BHTHE ITO03HABATEIbHBIX CIIOCOOHOCTEH H aKTHBHOCTH CTYJIEHTOB: TBOPYECKOH
HHHITHATHBBI, CAMOCTOSTEIIEHOCTH, OTBETCTBEHHOCTH H OpraHH30BaHHOCTH,

. (pOpMHPOBaHHE CaMOCTOSTEIbHOCTH MBIIIIIEHHS, CITOCOOHOCTEH K CaMOpPa3BHTHIO,
CaMOCOBEPIIIEHCTBOBAHHIO H CaMOpeaTH3alIlHH,

. pa3BHTHE HCCIIEIOBATEIbCKHX YMEHHI,

. HCIIONb30BaHHE  MaTepHana, CcOOpaHHOIO H  IIOIYYeHHOIO B XOJe

GMGGTD%M%W&&?I Ha CEMIHdApP4dX, Had IIPAKTHYCCKHX H HﬂﬁﬂpﬂTﬂpI{bI}{ 3dHATHAX, IIPH
SNEKTPOHHOW NOANKCLIO

cepmq}HEﬂIt@:ﬁ@Eﬂlﬁ&@@ﬁkﬁmmmgﬂmmaE
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B pesyneTare OCBOeHHS JHCIIUIMHBEI (DOPMHPYIOTCS  CIEAVIOIMI IIepeyueHb
INIAHHPYEMBIX Pe3yJIIbTaTOB OOYYEHHS II0 JHCIHIUIMHE, COOTHECEHHBIX C IUIAHHPYEMBIMH

pe3ylIbTaTaMi OCBOEHHS 00pa30BaTelIbHOH ITPOrPaMMEL:

[ImaHupyeMble pe3yJIbTaThl

00yuYeHHS MO JHCIHIUTHHE
Kon, popmymipoBka Kon, popmymipoBka 1 AHC
(MOIYIIXO), XapaKTEePH3YIOIIHE
KOMITETEHIHH HHIHKaTOpa
STarbl POPMHPOBAHH

KOMITIETEHIIII, HHIHKATOPOB
3HaeT oOIIe CRelleHHS 00
ACY TII, pyHKIH, COCTaB H
cTpykrypa ACY TII,
O0COOEHHOCTH TTIOCTPOEHHS H
(QYHKIIHOHHPOBAHHSI CHCTEM
ITHUCTIETYEPCKOTO VITPaBIeHHS
3JIEKTPO3HE PreTHYE CKHMH
CHCTEMaMH C ITOMOIIBIO
MHEMOCXEMEL, CTPYKTYPY
CITeI[HaIH3HPOBAHHOIO
IIPOrPaMMHOI0 00eCIIEYEHH S
1 paspabdotkn ACY
AIEKTPOTEXHHYECKHM
000pYyIOBaHHEM, ITPHHI[HITEL
TIOCTPOEHH I aBTOMATHKH
AIEKTPHYECKHX CTAHIIMH H
TITOICTAHIHIL, ANIEMEHTHYIO
0a3y, XapaKTEpPHCTHKH,

BKCIUTYaTal[HOHHBIE
[IK-2 CriocobeH W J1-1mx-2» PaccunTeIBaeT TpeOoBaHHA H

AHAITH3HPOBATh PEKHMBI ITapaMEeTPEI PETYIIMPOBOYHEIE CBONCTRA
PaboOThI CHCTEM 3IIEKTPOOOOPYAOBAHHS COBPEMEHHBIX CPECTB

BJIE:I{TPGCHaﬁ}I{EHI[H 00BEKTOB CHCTEM BHEI{TPGCHHﬁ}I{EHIIH dBTOMATHKH 3JICKTPHYCCKIIX

CTaHI[MH M ITOACTAHIIIIL.
YMeeT IIPHMEHSTE
3IIEKTPOMEXaHHYECKHE,
3JIEKTPOHHBIE U
MHKPOITPOIIECCOPHEBIE
CpeICcTBa aBTOMATHKH IS
KOHTPOIIS 3HAUEHHI
3IIEKTPHYECKHUX BEIIHYHH C
IIETLIO VITPABJIEHI S
3IIEKTPOSHE PreTHYE CKIMH
oOBeKTaMH, BEIOHPATh H
pEaIH30BLIBATh
3(p(peKTHBHBIE PEKHMBI
PadOTHI CPEJICTB ABTOMATHKH
I10 3aJIAHHBIM METOIHKAM,

NOKYMEHT NOANWUCAH EBIﬁpﬂTB H PaCCHUHTAaTb
ANEKTPOHHOW NOAMUCHIO e
Ceprydukar: 2C0000043E9AB8B952205E7BAS00060000043E yCTpGIICTEa aBTOMAaTHKH l[JIH
Bna,u,llneu: llleGayxoea TaTeAHa AnekcaHfpoBHa OTACIIBHBIX 3JIEMCHT OB
JHEPI'OCHCTCMEL.
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Brmajeer MeTomaMH pacueTra
ITapaMETPOB H XapaKTePHCTHK
CPEJICTB aBTOMATHKH
BJIEKTPOSHEPT ETHYECKIX
CHCTEM, METOJIaMH
Pa3paboTKH TEXHHYECKOT O H
IIPOrPaMMHOI0 00eCTIeUEHH S
ACY 3leKTpOoCTaHIMI 1
IIOJICTAHII}I, HABBIKAMH
IIPOBEIEHH S CTaHJaPTHEIX
HCIIBITAHHI M PErYIIHPOBKH
ABTOMATHKH
BJIEKTPOSHEPT ETHYECKIX
CHCTEM

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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ILman-rpauk BbIIOJIHEHHA CAMOCTOAT €JIbHOH PadOThI

Kol OO0BeM YacoOB, B TOM YHCIIE
pEATH3YEMBIX Cpenactea H KoHTakTHag
KOMIIETEHITHH, BILA AATCTEHOCTH TeXHOJIOTHH pabora c

CTYJIEHTOB CPC Bcero
HHIHKaTOpa(o OLIEHKH ITPENo aBaT
B) elleM
OuHas popma 00yIeHH]
8 CEMECTP
CaMOCTOSTEIBHOE
H3VUEHHE JTHTEPATYPEI CobecemoBanie 20,52 2,28 22,8
110 TemMaM Nol-12
[IoaroToBka K jteximsaM | CobeceloRaHHE 1.62 0,18 1.8
[TIK-2 [IoaroToRKa K
N-1mx2 1abopaTOPHEIM CobeceioBaHI e 4.86 0,54 5.4
3aHATHIM
BrroionmHeHHe
pacyeTHO-rpadryeckoil | CobecemoBaHHeE 13,5 1,5 15
PaboTHI
Hroro 3a 8 cemectp: 40,5 4,5 45
Hroro: 40,5 4,5 45
3aoyHas popMa OOYUEHILT
8 ceMecCTp
CaMOCTOSTEeIBHOE
H3yUYeHHE JINTEPaTYPhl CobecemopaHiie 49,68 5.52 55,2
110 TeMaM Nol-12
[loaroroBka K nekipsaM | CobecemoBaHIe 0,405 0,045 0,45
1IK-2 IIoAroToOBKA K
NJI-1mx-2 1a00paTOPHBIM Cobece0BaHHE 1,215 0,135 1,35
3aHATHIM
BrroionmHeHHe
pacyeTHO-Tpadprueckoil | CobecegoBaHHE 13.5 1.5 15
paboTEI
Hroro 3a 8 cemectp: 64,8 7,2 72
Hroro: 64,8 7,2 72
NIOKYMEHT NOJMNWCAH

SNEKTPOHHOW NOANMWUCHIO
2C0000043ESABBBO952205E7BAS00060000043E
llleGayxoea TaTeAHa AnexkcaHgpoBHa

CepTudukar:
Bnaneneu:
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KOHTPMBHBIE TOYTKH H BHIbI OTHECTHOCTH ITO HHM

No By nesarelIbHOCTH CTYAEHTOB Cpoku KomuyecTBO
TU/TI BBITIOIHEHH S OajuIoB
8 cemecTp
1. JlabopaTopHoe 3aHATHE No 2 0 Hexemnsd 25
2. JlaGopaTtopHoe 3aHaTHe No 4 10 Hegensa 15
3. JlabopaTtopHoe 3aHATHE No 6 16 Heensa 15
Hroro 3a 8 cemectp 55
HT1oro 55

MakcHMaIbHO BO3MOKHBIH 0aJUl 3a BECh TEKVIIHH KOHTPOIb MaKCHMalIbHO BO3MOKHBIH

Oalmn 3a BeCh TEKVIINMI KOHTPOIh VYCTAHABIMBAETCS PaBHBIM 5. Tekyinee KOHTPOIBHOE

MCPOIIPHATHE CHHTACTCA COAHHBIM, CCJIIM CIVIACHT IIOIIYVHHII 34 HCIO HC MCHCC 60% ot

YCTAHOBIICHHOI'O A S3TOI0 KOHTPOIA MAKCHMAJIBHOI'O

Oaina.

PeHTHHTOBRIH  Oaiil,

BBICTaBIISIEMBIH CIVACHTY 3d TCKYHICC KOHTPOJIIBHOC MCPOIIPHATHE, CAdHHOC CIYACHTOM B

yCTAaHOBIIEHHBIE T'PA(PHKOM KOHTPOIbHBIX MEPOIPHATHH CPOKH, OIPEIeIIIETCS CIIeAYEOIIHM

oOpas3oM:
YPOBEHD BHITIOJIHEHH I KOHTPOIBHOI'O PelrruHTOBEIHN 0am1 (B % OT MaKCHMAILHOT O
3aJTaHIST Oaa 3a KOHTPOJIEHOE 3aJJaHHE)
OTIIMYHBIH 100
XopoImit 30
Y IOBIETBOPHT EIILHBIH 60
HeyaoBneTBOpHTEIBHBIH 0

PeliTHHrOBasI cHCTEMA YCIIEBaeMOCTH CTYAEHTOB He ITpeyCMOTPeHa IS 3a0YHOH (POPMEI

O0yUYEHIA.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MeTtomueckne PEKOMEHR AN IT0 H3VUCHHIO TCOPETHYICCKOI'0O MaTEpHaJIa

CamocTosrenbHass padoTa CTyIeHTa HAaYMHACTCS C BHHMATEILHOTO O3HAKOMIIEHHS C
CoJlepKaHHeM YueOHOr 0 Kypca.

M3yuyeHHe KaXXJI0H TEMBI CIIeAyeT HAYHHAThL ¢ BHHUMATEIIFHOIO O3HAKOMIIEHHS ¢ HaOOpoOM
BOIIPOCOB. OHH OPHEHTHPYIOT CTYAEHTa, IIOKAa3bIBAIOT, YTO OH JONJKEH 3HATH IT0 JAHHOH TEeME.
Borpock! TeMBI KaK ObI HAKIIAABIBAIOTCS HA COOTBETCTBYIOIIYIO ITIaBY H30PaHHOI'O YYeOHHKA W
yueOHOro 1mocodus. B HTore JOMKHO OBITH SICHBIM, KaKHE BOITPOCHI TEMBI YUeOHOI'O Kypca H C
KAaKOH I'JIYOHHOH PacKphITEI B KOHKPETHOM YYeOHOM MaTepHalie, a KakKHe BOOOIIE OITYIIEHHI.
Tpebyercsa TBOPUECKOE OTHOIIEHHE H K CAMOMY COJEPKAHIEIO JH CIIHITIHHEI.

Borpocel, COCTABISIIOIIIE €€ COAeprKaHHe, 00IIaaroT PasHOH CTEIIEHBIO BAXXKHOCTH. ECTh
BOITPOCHI, BBIIOIHSIONIHE (DYHKI[HEO JIOTHYECKOH CBSI3KH COJEpKaHHSI TeMbl H BCEro Kypca,
HMEIOTCS BOITPOCHI OIMCATEIILHOIO WIH PasbsICHHTEIILHOIO XapaKTepa, a TaK/Ke HCTOPHYECKOTIO
3KCKypca B 00JacTh M3y4YaeMOH JHCIHIUIMHEL. Bce 3TH BOIIPOCHEI HE COCTABISIEOT CYTH ITOHS-
THHHOTO, KOHIENITYAIIBHOI'O COJIEPKaHHSA TeMBI, HO HeOOXOAMMEIL JJIS I[EIOCTHOI'O BOCIIPHSTHSA
H3YyYaeMBIX ITPOOIIEM.

HM3y4yaeMass QUCIIHIUIMHA HMEET CBOH KaTerOpHaJIbHO-TIOHSATHIHEBLIN arrapar. HayuHble
IIOHSATHS — 3TO Ta 0a3a, Ha KOTOPOH CTPOMTCS Kakaas HayKa. [[OHATHS — VY3JI0BBIE, OITOPHBIE
ITYHKTHl KaK HaYYHOI'O, TaK M YYeOHOI'O ITO3HAHMS, JIOTHYECKHE CTYIIEHH JBHKEHHSA B yuede OT
ITPOCTOrO K CIIOKHOMY, OT ABJIEHHS K CVIIIHOCTH. be3 ICHOTO ITOHMMAHHA ITOHATHH yueba KpalHe
3aTPYIHSETCS, a COJIEPKaHHe ITPHOOPETEHHBIX 3HAHHI CTAHOBHTCS TYCKIIBIM, PacIl/IbIBYaThIM.

CTYIEHT HIOKEH IIOHHMAaTh, UTO CaMOCTOSATEIIPHOE OBNIAJcHHE 3HAHMSIMH SBIISETCS
TJIABHEIM, OIIPEAEIISFOIIMM. BEICIIIas IIKoIa CO34acT AJII 3TOr0 HEOOXOAHMMEIE YCIIOBHS, IIOMOTraeT
Oy IyIEMY BBIC OKOKBATH(DHITHP OBAHHOMY CITEIHAIIHCTY OBJIAJIETh TEXHOJIOTHEH
CaMOCTOSITEIIbHOT O ITPOM3BOACTRA 3HAHHH.

B camocrosdrenmbHOH paboTe CTYJAeHTaM IIPHXOJUTCS HCIIOJB30BaTh JIHTEPATYPY
Pa3IHYHBIX BHAOB. IIEPBOHCTOYHHKH, MOHOIpaHH, HayyHble COOPHHKH, XpPecTOMATHH,
yueOHHKH, y4ueOHBIe ITOCOOMS, XYpHAIBl M Ap. M3ydeHNe Kypca MpeIronaracT 3HaKOMCTBO
CTYAEHTOB C OOIBIIMM OOBEMOM HAaYYHOH H YUYeOHOH JHMTEPATyphl, YTO, B CBOK OYEPE]D,
IIOPOKIAET HeOOXOMMMOCTh BBRIPAOOTKH VYV HHX PalfHOHAIBPHO-KPHTHUYECKOIO IIOAXOJa K
H3YYaeMBIM HCTOUYHHKAM.

YToOBl HEe «YTOHYTb» B OI'POMHOM o0BeMe PEKOMCHIAOBAHHBIX C€MY JJIA H3YVHUCHHA

W
HCTOUHIKRR: peheks Hda iibGaKAE BCETO, JOMKEH HAYUHTHCH TPABIIBHO MX YHTaTh. [[paBHILHOE

Cepmwdukatr: 2C0000043E9ABEBS52205E7BAS00060000043E
Bnapeneih]l CHELG PERKOMEHA QRAHHBEXHCTOUYHHKOB ITPEAITIONAIdCT CIICAJOBAHIC HCCKOJIbKHM HCCIIOKHBIM, HO

BECbMad IIOJIC3HBIM ITPABHIIAM.
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[IpeaBapHTeNbHBIN ITPOCMOTP KHHTH BKIIFOYAET O3HAKOMIIEHHE C THTYIBLHBEIM JTHCTOM
KHUTH, aHHOTAI[MeH, IPEIHUCIOBHEM, OIrJIaBlIcHHEM. [IpH O3HaKOMIIEHHH C OITIaBIIEHHEM
He0OXOJANMO BBIJIEIINTE Pa3eibl, IJIaBEl, ITaparpadsl, IMPeACTaBIsSIONIHE IS Bac HHTepec, OerTo
HX IIPOCMOTPEeTh, HAHTH MecTa, OTHOCSINHecS K TeMe (a03allbl, CTpaHHIBL, ITaparpadsl), H
ITO3HAKOMHTHCS ¢ HUMH B OOII[HX YepTax.

HayuHble H3aHII COIMPOBOKIAIOTCS PasIMUHBIMH BCIIOMOTaTEIbHEIMH MaTepHaIaMH —
HaYUYHBIM aIlIapaToM, ITI03TOMY BaKHO 3HATh, H3 KAKHX OCHOBHEIX 3JIEMEHTOBR OH COCTOMT, KAKOBEI
ero () YHKIIHH.

3HAKOMCTBO C KHHMI'OH JIVYIIIE BCErO0 HAYMHAThL C H3YUYEHHS aHHOTAIMH — KPaTKOM
XapaKTEPHCTHKH KHHI'H, PaCKPBIBAIOIIEH €€ Colep KaHHe, HASHHYIO, TEMATHUYECKYIO H KaHPOBYIO
HaIIPaBJIEHHOCTh, CBEIcHHS OO0 aBTOpe, HaszHAUYeHHe H JAPYTHe OCOOEHHOCTH. AHHOTAI[HSI
ITOMOTr'aeT COCTABHUTH ITPEABAPHTEIIEHOE MHEHHE O KHHTE.

['ryGKe TTOHATE colep KaHNe KHITH ITO3BOJISIIOT BCTYITHMTEIbHASA CTaThs, B KOTOPOH JaeTCs
OLIEHKA COJep KaHHI KHHIH, 3aTparHBacMOH B HeH IpoOIIeMaTHKH, COAEPKHTCS HH(pOPMAIHI O
’KH3HEHHOH H TBOpPYeCKOH OHOrpa(HH aBTOpa, BEICKA3BIBAIOTCS ITOIEMHYECKHE 3aMeYaHHSs,
PA3BACHSIOTCS OTIENBHBEIE TIOJIOKEHHS KHHIH, MAlOTCI KOMMEHTApHH H T.1. BoOT mouyemy
3HAKOMCTBO C BCTYITHTEIIbHOH CTaTheH MPeACTaBISIeTCs OYeHb BaKHBIM: OHO IIOMOTaeT CTYAEHTY
COPHEHTHPOBATHCSA B TEKCTE PabOTHL, 0OpaTHThE BHHMAHHE Ha €€ HauOollee IIEHHBIE H BaKHBIE
pa3eIbl.

Toil ke LenH COMEHCTBYET 3HAKOMCTBO C OITIaBJIEHHEM, ITPEIHCIIOBHEM, ITOCIIECTIOBHEM.
BechbMa IIOIE3HBIMHM 3JIEMEHTAMH HAYYHOIO aImiapaTra SBISIOTCS CHOCKH, KOMMEHTapHH,
TaOIHIIBI, Tpa) MKH, CITHCKH IHTePaTyphl. OHH He TOIBKO WIIITFOCTPHPYIOT OT/IeNIbHEIE ITOIOKEHHS
KHHIH WIH CTaThH, HO H CaMH IT0 ce0e SBIIIFOTCS JOITOIHHTEIbHBIM HCTOUHHKOM HH()OPMALHI
IULST YHTATENIS.

Ecim ymraTens 3aHHTEpecOoBaia KaKas-TO BRICKa3aHHAs aBTOPOM MBICIIb, He HaIleIIas
ITOAPOOHOI0 OCBEIIEHHS B JAaHHOM MCTOYHHKE, OH MOXKET OOpaTHTLCA K TEeKCTY HCTOYHHKA,
YIIOMHHAEMOTO B CHOCKE, JTHOO K HCTOYHHKY, KOTOPBIH OH MOKET HAHTH B CITHCKE JIMTEPaTypPHL,
PEKOMEHJOBAaHHOH aBTOPOM IS CAMOCTOSATEILEHOI O H3YUeHH.

CyIIecTBYET HECKOIBKO (POPM BeJeHHS 3aITHCEH:

— IUTaH (IIPOCTOH H pasBepHYTHIH) — HanOolee KpaTKas (popMa 3aIlHCH ITIPOYHTAHHOIO,
IIPEACTABILIIONAI COOOH TIEpeYeHh BOIPOCOB, PAaCCMATPHBAEMBIX B KHHIE IIH CTaThe.
PasBepHYTBIH IUIaH IIPeJCTaBISeT coOom Oonee IOAPOOHYIO 3allCh IIPOYHTAHHOIO, C

T TATTH3AHEE B ek HBimI, BOTTOKE HITIT M BRIBOJIOB, C BBITTHCKOH IUTAT, CTATHCTHYECKHX JaHHBIX

Cepmwdukatr: 2C0000043E9ABEBOS52205E7/BAS00060000043E -
Bnapendk: T.Miesdy3BeRERYI DI IIaH, — HCOICHHMbBIH ITOMOIIHHK IIPH BBICTYIUICHHH C JOKIIAJOM Ha

KOHKPETHYIO TeEMY Ha CEMHHape, KOH(e PeHIHH,
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— TEe3HChl — KpaTKO C(OPMYIHpPOBAaHHBIE ITOIOKEHHSI, OCHOBHEIE ITOJIOKEHHS KHHIH,
cTaThU. Kak IpaBIIIO, TE3HCEL COCTABIISIFOTCS ITOCIIE TIPEABAPHTEIIBHOIO 3HAKOMCTBA C TEKCTOM
HCTOYHHMKA, IIPH €r0 ITOBTOPHOM ITPOYTEHNH. OHH ITOMOIarOT 3allOMHHUTL H CHCTEMaTH3HPOBATH
HH(OPMAIIHIO.

CocTaBIIeHHE KOHCIIEKTOB

BOIBIYIO POk B YCBOESHHH H ITOBTOPEHHH ITPOHAEHHOIO MaTepHala HIpacT XOPOIIIHI
KOHCIIEKT, COJIEPKAIIIII OCHOBHBIE HIEH IIPOYNTAHHOIO B YUEOHHKE H YCIBIIIIAHHOIO B JIEKITHH.
KOHCITEKT — 3TO, IO CYIIECTBY, HAOPOCOK, Pa3BEPHYTHIH INIaH CBS3HOI'O paccKasa 110 OCHOBHBIM
BOIIPOCAM TEMEI.

B kakoH-TO Mepe KOHCIIEKT paccyHTaH (B 3aBHCHMOCTH OT HHIHBHYaJIbHBIX
0COOEHHOCTEH CTYyJAeHTa) He TOIBKO Ha HHTEIEKTYaIlbHYI0 H SMOIMOHAIBHYIO, HO H Ha
3PUTENEHYIO IIaMSTh, IPHYEM TEKCT KOHCIIEKTAa HEPEIKO AaCCOIMHPYETCA €Ie M C TEKCTOM
yueOHHKa MM 3aIllHChIO JIEKIMH. llo3TOMY Jerde 3allOMHHAeTCS COJEp/KaHHE KOHCIIEKTOB,
HaIMCAHHBIX Pa300pPUYHBO, C MOMYEPKHBAHHEM IIH BEIIAEIIEHHEM PaspsSAKOH KIFOUEBEIX CIIOB H
hpas.

CaMOCTOSATENIPHO H3YYEHHBIE TeMbl IIPEJOCTABILIIOTCS ITPENOJaBaTelll0 B (POPME
KOHCITEKTa, TI0 KOTOPOMY ITPOHCXOJHT coOeceloBaHHe. TeopeTHUYeCcKIe TeMBI Kypca (OTeIbHEIE
BOITPOCHI ), BIHOCHMBIE HA CaMOCTOSTEIIbHOE H3YUEeHHE, IPeACTaBIEHEl HHIKE.

THITOBBIE KOHTPOJIBHBIE 3aJlaHHd H HHBIE MaTepHallbl, XapaKTEePH3VIOIIHE STallbl
(pOPMHPOBAHHS KOMIIETSHI[HIT

Borpocs! amg cobece;oBaHHS

1. ONTOBEIII H PO3HHYHBIH PHIHKH 3JIeKTPOSHEPrHH: HHPACTPyKTypa, HepapxXHs
VIIPABIIEHHSL, YYACTHHKI.

2. KoMMepUeCKHH H TEeXHHYECKHH VYUYeT 3SIEeKTPOIHEPIHH, aKTHBHOH M PEeaKTHBHOH
MOII[HOCTH.

3. ABTOMaTH3aIMg yueTa ImoTpedineHus sHepropecypcoB Ha I111.

4. ABTOMaTH3aII yUeTa NEKTPOIHEPTHH B PIHOYHBIX YCIIOBHSIX.

5. AUMC KY3: ocHOBHBIE (DYHKIIHH H 3aJayH, YPOBHH HepapxXHH, COCTaB 000Dy OBaHH.

6. ApxuTteKkrypa rnporpaMmMHoro odecrieueHmnss AHMMC KYD.

7. OnpeneneHue YCTONYHBOCTH 110 KOPHSM XapaKTEPUCTHYECKOIO VPaBHEHH.

8. DopMYIITHPOBKA KPHUTEPHSI BBOIIHEr pagCKOIO.

9. ®opMyIHpOBKa KpHUTepHs [ ypBHILA.

]&mﬁ%@@p}nep}m Harikeucra.

Ceprudomkar: 2C0000043E9ABBES52205E7BAS00Q60000043E
Tas Hge QW) e QHITHBOCTH.

Bnaneneu: LI.IEEI!';
12. XapaKTe pHCTHYECKOE YPaBHEHHE.
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13. IlepeHOC cymMmaTopa yepes3 CyMMaTop.

14. IIonsarue o0 yCTOHYHBOCTH.

15. XapakTe pHCTHYECKOE YPaBHEHHE.

16. IlepeHOC y371a Yepes 3BEHO.

17. IlepeHOC cymmaropa yepes 3BEHO.

18. IlepeHOC cymmaropa dyepes y3ell.

19. Kakue repexXoaHsIe IIPOIECCH OTHOCAT K MOHOTOHHEIM ITpoIieccam?

20. KOHTPOJIEHEIE BOIIPOCEI I10 TEME 3aHSATH S

21. Kak ornpeaennTs NeperyInpoBaHHe 110 Ipa(pHKY IIePEX0OMHOro IIpoiecca?

22. Kak ompeieTnTh BpeMs HapaCcTaHHAI 10 TpapHKy IepeXoJHOro Irpoigecca’?

23. Kakue nepexoaHble IIPOLECCHI OTHOCAT K allepHOAHYECKHM ITPOLECCaM?

24, Kakue 1mokas3aTein KaueCcTBa OTHOCST K ITPSIMBEIM ITOKa3aTEIsIM?

25. Kakmue nmokasaTtenni (KpHTepPHH) KauyeCTBa OTHOCSAT K KOCBEHHBIM KPHTEPHSIM?

26. Kak orpeaennTs BpeMs peryIHpoBaHHA 110 rpap)HKY IIEPeX0HOro Ipoiecca?

277. Kakmm obpaszom cxema AYII rHaporeHepaTropoB He MMOACHCTBYET HA ITYCK PE3EPBHBIX
arperaToB 2-H O4YepelH, €CIIM B pe3yibTare IIyCKa arperaroB l-n odepemu 4vactora B D0C
BOCCTAaHOBHJIACH?

28. Uto 03HayaeT 3arac CTaTHYECKOH YCTOHYHBOCTH?

29. AHanH3 CTaTHYECKOH YCTOHYMBOCTH HEPETYIIMPYEMOH AEKTPHYECKOH CHCTEMEI.

30. OcHoBHEIE 3agaull APB.

31. Uro Takoe CHHXPOHH3AIN CHHXPOHHOI'O TeHEPaTOpa, H KaKHe CYIIECTBYIOT CIIOCOORI
CHHXPOHH3AL[IH?

32. Uto TaxKoe HaIpsDKeHe OHeHHI?!

33. Kak OyzaeTr BHIITIAAETh I'pa)HK H3MEHEHHS HaIpsDKeHHS OHeHHH BO BPEMEHH ITPH
YCIIOBHH, YTO HAIPSKEHHE TeHEPaTOpa HE PaBHO HAIIPSDKEHHIO CETH?

34. KakHe OCHOBHEBIE 3JIEMEHTEI BXOAST B COCTAaB aBTOMATHYECKOI'O CHHXPOHH3aTO-pa?

35. KakHe OCHOBHEBIE HEJOCTATKH CHHXpPOHH3aTOpa THIIa ¥ BAC 00YCIOBHIIH €r0 3aMEHY
Ha Oojiee coBepIIeHHBIH CA—17?

36. Kakue mapaMeTpbl YVUHTBIBAIOTCS IIPH OIPEAEIIEHHH YCIOBHS CpalaThIBaHHA y3IIa
OIlepeKeHHI CHHXpOoHH3aTopa CA—17?

37. Kakne mapameTpsl YUHTBIBAIOTCSA IIPH padoTe y3lIa KOHTPOIS PAa3sHOCTH YacTOT

CHHXpoHH3aTopa CA—17?

3&%%&%3%%@{1[& pele PasHOCTH YaCTOT B YCTPOHCTBE ITOIYaBTOMATHYECKOH

Ceptucbukar:  2C0000043E9ABBBIS2205E7BAS500060000043E
Bnanend&@MOGIEEL AR OFM I Bk <o pposna

39. JIns yero nmpuMeHSeTCsS MeETO AKYJIIbIIIHHA?
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40. B yeM 3aKmnroyaeTcs CYIIHOCTE MeTOAa AKYIIBIIIHHA !

41. Kak paccuntreiBaeTcsa padoyass yacToTa?

42. Moxer 1 nogenctBoBate AYP Il Ha [maHHOH 3IEeKTPOYCTAHOBKE B CIIy4Yae
coBMelleHHBIX AYP I u AYP II, ecim npomsonwio gericteHe AUYP I, HO yacTtora B cHCTEMe
OCTAETCS IIOHMKEHHOH, COOTBETCTBYIOIIEH YeTaHOBKe AYP [I?

43. KakuM o6pa3oM pealH30BaHa ¢ HCIIOIb30BAaHHEM TOJIBKO OJHOIO Pelle YaCTOTHI CXeMa
AYP ¢ HAIIB, ycraBkH cpadaTRIBAHH A ITO YACTOTE KOTOPRIX Pa3IHYaOTC!

44, Kakass HeoOXOAHMOCTS IIPH aBapHHHOM CHHJKEHHH YaCTOTHI B OTJEJIEHHH YaCcTH HIH
BCeX reHepaTopoB T3C OT HBHEPIrOCHCTEMBI?

45. Kakoe HasHauenne AUP I u AYP II?

46. Kak mpegorepalnaercsa I0KHOe NeHCTBHE YCTPOHCTB AUYP IpH KpaTKOBpeMeHHOM
OTKIIFOUEHMH  IIOACTAHIMHM ¢  CHHXPOHHBIM  KOMIIEHCATOPOM MM  CHHXPOHHBIMH
3IIEKTPOABHI AT ETISIMI?

47. Kakoe HasHaueHne YAIIB?

48. MU3MepeHHe H KOHTPOIIb ITOKa3aTeleH KaueCTBa SIEeKTPOSHEPTHH.

49. UTto TaKoe «JIaBHHA YACTOTHI» ?

50. Ilouemy cucreMa AYP BERIITOTHSIETCS CTYIIEH MY

51. TexHnyeckas 3KCIUTyaTallsl, METPOIOTHYECKOE H HOpMaTHBHOE obecrnieueHne AUUC
KY3.

52. MHKpOIPpOLIECCOPHBIE CUETYHKH 3JIEKTPOSHEPIHH.

53. OpraHuszaiisa KOMMEPUYECKOr0 YUYeTa IIEPETOKOB AIEKTPOSHEPTHH B DOC.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Memoouueckie yKazanus no no02omoeKe K pacuenmmo-2paguueckoii pabome

PHGIIETHG-IPH(bHIIECI{HH pﬂﬁGTﬂ — ITO CaMOCTOMATCIIbHAA ITHCEMCHHAA paﬁn:rra CTYACHTA.,

KOTOpad OOJIKHA IIOKAa3dTh HE TOJIbBKO €I'0 BIdACHHE TCOPCTHHUCCKMM MATCpPHAJIOM, HO H

ITPOACMOHCTPHPOBATD ITPAKTHYCCKIEC YMCHHA ITPOBOAHTDE PACHCTHI.

[{eaH BEITIOMHEHHS K pacueTHO-rpadHyecKoi pabOoThI 3aKITFOYAOTCS:

— 3dKPCIIHTE H CHCTCMATH3HPOBATE TCOPCTHHUCCKIC 3HAHHA H IIPAKTHHUCCKHC HdBBIKIH

CTYJCHTA,

— HAy4YHTh paboTaTh C JINTepaTypPoi —H3y4aTh, aHATH3HPOBATH HH()OPMAIIHIO H3 HaYYHBIX

HCTOYHHKOB,

HPH BBITIOJTH CHITH KGHTPGHBHGﬁ pﬂﬁDT bI PCATII3VIOTCA CICAYIOIHE KOMIICT CHITHH.

Kox, popmymmposka
KOMITETEHIHH

Kon, popmymipoBka
HHIHKaTOpa

[ImannpyemMble pe3yIbTaThl
00yUeHHS MO JUCIHIUTHHE
(MOIYIIXO), XapaKTEePH3YIOIIHE
STaIbl pOPMHPOBAHHS
KOMITeTEHI[HIT, HHIHKAaTOPOB

IIK-2 Criocoben
AHAIIN3HPOBATh PEKHMBI

PabOTHI CHCTEM
3IIEKTPOCHAOXKeHIST 0OBEKTOB

NJI-1mx-2 PaccunteiBaeT
ITapaMeTPEI
BIEKTPOO0OPYI0BAHHS
CHCTEM BIeKTPOCHAOKEHH S

3HaeT ofIe CBeAeHHS 00
ACY TII, ¢ yHKIHH, cOCTaB H
ctpykrypa ACY TII,
OCOOEHHOCTH IIOCTPOEHH S H
(PYHKI[HOHHPOBAHHS CHCTEM
ITHCIIETYEPCKOTO VITPAaBIEHHS
3JIEKTPOSHE PreTHYE CKIMH
CHCTEMAMH C TIOMOIIBIO
MHEMOCXEMBI, CTPYKTYPY
CITEIH AT 3HPOBAHHOIO
ITPOIrPaMMHOI0 00eCTIEYEHH ST
1S pa3padboTku ACY
AIEKTPOTEXHIYECKIM
000pyIOBaHHEM, ITPHHIIHIIEI
IIOCTPOEHHS aBTOMATHKH
AIEKTPHYECKHX CTAHIIMH H
TTOJACTAHIIHI, ATIEMEHTHYIO
0a3y, XapaKTepHCTHKH,
AKCIUTYaTal[HOHHBIE
TpeOOBaHHA H
PETYIIMPOBOYHEIE CBOMCTBRA
COBPEMEHHBIX CPEJCTB
ABTOMATHKH SIIeKTPHYECKHX
CTAHI[WH H ITOACTAHI[HI.
YMeeT IIPHUMEHSTH

SJICKTPOMEXAHITYCCKIC,
JOKYMEHT NOANWUCAH AJICKTPOHHEBIC H
ANEKTPOHHOM NoANUChLIO
Ceptvdukar: 2C0000043E9ABB8B952205E7/BAS00060000043E MEPGHPGHECCGPHBIE
Bna,qllneu: llleGayxoea TaTeAHa AnekcaHfpoBHa CPEACTBd dABTOMATHKH JJIA
KOHTPOJILA 3HaUeHHH
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3IIEKTPHYECKIX BEJIMYHH C
I[ETBIO VITPaBJIeHHS
3IIEKTPOSHE PreTHYE CKIMH
oObeKTaMH, BEIOHPATh H
PEaIH30BLIBATh
3(ppeKTHBHBIE PEKIMBI
PalOTHI CPEJICTB aBTOMATHKH
I10 3aJJAHHBIM METOHKAM,
BLIOpAaTh M PACCUHTATh
YCTPONCTBA aBTOMATHKH JIJIS
OTJENbHBIX 3JIEMEHTOB
SHEPTOCHCTEMBEL.
BiajeeT MeTogaMH pacueTa
IapaMETPOB H XapaKTEePHCTHK
CPEJICTB aBTOMATHKH
3JIEKTPOSHEPT ETHYECKIX
CHCTeM, METOLAMH
pa3paboTKH TeXHHYECKOI O H
ITPOIrPaMMHOI0 00eCTIeYEHIS
ACY 2IeKTpOCTaHIMH H
IO CTAHIIHIL, HAaBBEIKaMH
IIPOBEIEHH S CTaHJaPTHEIX
HCIIBITAaHHI H PErYIIHPOBKH
aBTOMATHKI
BJIEKTPOSHEPT ETHYECKIX
CHCTEM

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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YyeoHo-memoouueckoe u UHPopMalUoHHOE 0D ecneueHie O UCUUNTIUHbL

Ilepeuens O0CHO6HOIL U 00NOJIHUMENLHOU JIHLMEPAMYPBL, HEODXO00UMOIL 0J11 0CE60EHUA
O UCHUUNIUHDBI

Ilepeuens 0CHOGHOILL IUMeEPAMypbL:

1. KaproB, A.I'. LludgpoBele cHCTEMBI aBTOMAaTHYECKOIO PeryIHPOBAHUI, yueOHOe
rmocoone / A.I'. KaprnoB, MmuHHCcTepcTBO 00pazoBaHHSI H HaykH Poccmiickonl @Deaepalli,
ToMmMckun l'oCcymapCTBEHHBIH YHHBepcHTET CHCTEM YIpaBlIeHHS H PaaHosIeKTpOHHKH
(TYCVP). — Tomck: TYCYP, 2015. — 216 c¢. — Pexwmn joctyma: mo moarmmcke. — URL:
http://biblioclub.ru/index.php?page=book &i1d=480640

2. OcuHileB, A. A. JlokalnbHBIE YCTPOHCTBA IIPOTHBOABAPHIHON aBTOMATHKH . yueOHO-
MeToaHueckoe rmocodue / A. A. OcuHileB. — HoBocnOHpck : HoBoCHOHPCKIH IOCyapCTBEHHBIH
TeXHHYeCKHUH YHUBEPCHUTET, 2019. — 68 ¢. — ISBN 978-5-7782-3838-1. — TeKcCT : 31IEKTPOHHBIN
// 1luppoBoii  oOpazoBarempHBIi  pecypc IPR SMART : [caiit]. —  URL:
https://www.iprbookshop.ru/99186.html

Ilepeuers 0ononHumenbHOU TUmMepamypbl.

1. IIorko, B.II. ABTOMaTHyecKoe peryIpoBaHHEe B 3IEKTPHUECKHX CHCTeMaX . yueOHOe
rmocodue / B.II. [loiiko. — HoBocuOupck : HoBOCHOHPCKHI TocyAZapCTBEHHBIH TeXHHYECKHH
yHHuBepcurer, 2012, — 195 c¢. — Pexum pgocryma: 1o momgmicke. —  URL:
http://biblioclub.ru/index.php ?page=book &1d=228798

2. ABTOMAaTHKa YIIPABJIICHIA PCHEIIMaMH  SIICKTPOSHEPICTHUECKIIX CHCTEM . WE@HGE

rmocoone / cocraBurenmn A. H. KosmoB. — 2-e m3n. — brnaropemeHCK | AMYPCKHIA
rocyJapcTBeHHBIH YHHBepcHTeT, 2017. — 64 ¢. — Tekcr : »nekTpoHHBIH // I{H{poBoi
oOpa30oBaTeIbHBIH pecypc IPR SMART : | caiit]. - URL:

https://www.iprbookshop.ru/103838.html

Ilepeuenp yuedOHO-MemoOUUECKOZ0 ODecneueHUus CcAamMoCmoAmenvHoil padomsl
odyuarwuuxca no OUcUUNJUHe

1. Metoandeckue yKazaHHS II0 BBEOIOIHEHHIO JTAa0OPaTOPHBIX PaboT IO JHCIHIUIHHE
«CHCcTeMHAass aBTOMAaTHKAa M aBTOMAaTHYECKOE PeryIHpPOBAaHHE B BIEKTPOIHEePreTHYECKHX

CHCTCMAX) .

2o ME AT eI, oYKA3aHHS 110 BBITOTMHEHHIO PacueTHO-TpadHYeCKHX PaboOTHl IO

Ceprudomkar: 2C0000043ESABBESS2205E7BAS00060000043E
Bnanendd LI HHAI TR a7y 514 1 GMEAA dBTOMATHEKA H dBTOMATHYE CKOC PEIYIOIPOBAHIIC B

AJNIEKTPOIHECPI CTHUCCKILX CHCTEMAXD) .
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3. MeTtogmueckiie YKad3aHITA 110 OpraHH3aIllHH H ITPOBCACHHIO CaAMOCTOAT eIILHOMH pﬂﬁGTH
I AHCIHILIIHHE «CHcTeMHasg aBTOMaTHKa H dBTOMATHYC CKOC PEI'YIIHPOBAHIC B

AJNIEKTPOIHECPI CTHUCCKILX CHCTEMAXD) .

Ilepeuens pecypcoé umn@hopmayioHHO-MEIeKOMMYHUKAWUOHHOIL cemu Hnmeprem,
HeoOX00UMBIX 011 0C60eHIUA OUCHUUNTIHbI
L. http://www.biblioclub.ru -ObC "YHuBepcuTeTCKas1 ONOIMOTEKa OHIaH"

2. http://www.iprbookshop.ru/ - OnekTpoHHO- 6HOImoreyHas cucreMa [PRbooks

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023

114



