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O0opynoBanue U MaTEPUAIBI

HanmenoBanue mabopaTtopHeix pador

Conepxanue mabopatopHeIX padoT

Jlaboparopnaa padora Nel. ABromarnueckoe IMOBTOPHOE BKIIOYEHWE JIMHUW
3JIEKTPONEpenayu ¢ OJHOCTOPOHHUM MUTAHUEM.

Jlaboparopnaa padora Ne2. ABroMaTHYeCKO€ MOBTOPHOE BKIFOYEHUE JIMHUN
3JIEKTPONEpEnady ¢ 1By CTOPOHHUAM ITHTAHUEM.

Jlaboparopnas pabora Ne3d. ABTOMATHYECKOE PE3EPBHOE  BKIIOYEHHUE
CEKIIHOHHOTO BEIKIIOYATENSA IOHU3UTENEHOH IO ICTAHINH.

Jlaboparopnas pabora Ned. ABTOMATHYECKOE PETYIMPOBAHME YACTOTHI
BPANIEHUA CUHXPOHHOTO TE€HEPATOPA.

Jlaboparopuas pabora NoS. ABTOMAaTHMUECKOE PETYJMPOBAHUE BO30YKICHMA
CUHXPOHHOT'O T€HEPATOPAa.

Jlaboparopnaa pabora Ne6. ABromaTthdeckas CHUHXPOHH3ALUA TE€HEparopa C
CETBIO.

Yuebno-merognueckoe u MHPOPMAIMOHHOE 00eCTIeueHne TUCIIUIITNHEL
[lepeueHs OCHOBHOM W JOMOJHUTEIRHOU JIWUTEPATYPEI, HEOOXOAUMOW IJiA
OCBOEHM S TUCIUILINHEI

[lepeuens yueOHO-METOOMUECKOTO 00ECIEYEeHMA CAMOCTOATENBEHOM pPabOTHI
o0yuarmmxca o0 JUCIIATLUINHE

[lepeuenrs  pecypcoB  wH(pOPMALMOHHO-TENEKOMMYHUKAIIMOHHON  CETH
HNurepuer, HEOOXOAUMBIX 1711 OCBOEHMSA TUCIUILTHHEI

[Tpunoxenus
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Beenenue

Llensro paboTer B naboparopuu ABiAETCA yriyOJIEHHE M 3aKPEIUIEHHE MPUOOPETEHHBIX
TEOPETUYECKNX 3HAHUM MyTEM HSKCIIEPUMEHTATBHON MPOBEPKH TEOPETHUECKHUX ITOJIOKEHUH, a
TAKKE 3HAKOMCTBO C OJIEKTPOHHBIMM KOMITOHEHTAMH, OOOpPYyIOBAHMEM, HM3MEPUTEIBHBIMU
npuOOpaMu M AapaTypou, UCHOIE3yEMEIMU B JIA00PATO PHH.

B pesynerare BEITOIHEHHS JIA00PATOPHBIX PA0OT CTY IEHTEI JOJLKHEL IIPHOOPECTH YMEHUA
M HABBEIKA ITI0 COOpKE W MCCIENOBAHWUIO OJJIEKTPOHHBIX CXEM M NPUOOPOB, H3MEPEHUAM
IEKTPUYECKUX BEIMYMH. lemarhka a0opaToOpHBIX padoT MOMHOCTBID COOTBETCTBYET
CONEPKAHMI0 OCHOBHBIX pAa3lel0B KypCd, HM3y4aeMOr0 B BBEICIIUX TEXHMUECKUX Y4eOHBIX
3aBeneHuax. B mpenmaraemom yueOHOM mocoOmM OmicaHo OOQUHHAANATE 1a00paTOpPHBEIX padoT.
B ommcanuu xaxaou yadopatopHon paboTEI C(PpopMyIHpoOBaHA €€ LENb, U3JI0KEHEI OCHOBHEIE
TEOPETUUECKNE MOJIOKEHHA, ONMMUCAHA CXE€Ma YCTAHOBKH UIA NMPOBENECHUA SKCIIEPUMEHTAIBHOTO
VMCCIENOBAHMSA, [NAaHBI PEKOMEHIAIMU I10 MHPOBENEHUIO OILITOB M 00padOTKE pe3yJIbTaTOB

U3MEPEHHH, 4 TAKKE KOHTPOJIEHEIE BOITPOCHI.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



1. Ilenw u 3a0auu usyueHus OUCUUNTUHDI

[lenpro muctmnmminel «CHUCTEMHAsS aBTOMATHMKA U ABTOMATHYECKOE PEryJIMpPOBAHHUE B
3JIEKTPOSHEPreTHIECKUX CUCTEMAX» ABJAETCA U3YUEHUE OCHOBHBIX YCTPOMCTB ABTOMATUIECKOTO
YIPABJICHUS B HACKTPOIHEPTETUUECKMX CUCTEMAaX: aBTOMATHUKA CHHXPOHM3AIUM CHUHXPOHHBIX
MAaIIH, aBTOMATHKA MOBTOPHOTO BKIFOUEHUS, ABTOMATHKA BKIIOUEHHUS PE3EPBHOTO MHUTAHUA,
ABTOMATHKA YACTOTHOM pa3rpy3ky, aBTOMATUKA PETYIMPOBAHUA HANPSIKEHUSA U PEAKTUBHOU
MOTIHOCTH B HHEPTOCUCTEME, ABTOMATHKA PETYIUPOBAHMUA UYACTOTHI U AKTUBHON MOTIHOCTH,
MPOTUBOABAPUITHAS PEKUMHASL ABTOMATHKA CIIEIUATEHOTO HA3HAYEHUSL..

3amauu N3y4eHUs JUCIUILUTNHEL:

— U3YUEHHUE MIPUHIIUIIOB MO CTPOEHUS AITOPUTMOB MOACUCTEM aBTOMATHKH STEKTPUIECKHUX
CTAHIIUW M IOACTAHIMN KAaK COCTABHBIX YAaCTEH JJIEKTPOIHEPTETHUYECKUX CHUCTEM, CXEM,
OCHOBHOTO 00OpYyIOBaHUA U YCTPOMCTB ABTOMATHKHM JJIEKTPUUECKUX CTAHIMM WU MOICTAHIINM,
LENMel KOHTPOJIA U YIPABICHUSA YIEKTPOYCTAHOBOK;

— OCBOEHME METOIOB pacuera MapaMeTpoB M BBIOOpa 000pYyIOBaHUS, YCTPOMCTB H
KOMILIIEKCOB ABTOMATHUKH HIEKTPUIECKUX CTAHIIMM M HOICTAHIINN;

— OCBOEHHE METOJOB ONMTHUMM3AIUHM PEKUMOB PAdOTHI 3IEKTPOIHEPTETHIECKUX CHCTEM
(VIEKTPOCTAHIMA W HOOACTAHIINAN), METONOB YIPABICHHS TEXHOJOTHYECKUMH HPOLECCAMHU
MPOU3BOJICTBA, MEPEAAYN U PACTIPEAEITICHUA NIEKTPOIHEPTUH;

— M3YUYEHHUE CTPYKTYPHl CHEMUATM3UPOBAHHOTO TMPOTPAMMHOTO oOecrnmedeHus s

pazpabotku ACY 31€KTpOTEXHUYECKUM 000 Py TOBAHUEM.

2. Obopyoosarue u mamepuainl

ATrmmaparHeie cpencrsa.

— JlTaboparopHoe 000py10BaHNE «IIEKTPOIHEPT ETUKA-PETIEHHAA 3AIIUTA U ABTOMATHKAY.

— Hayuno-uccnenoBarens CKUil KOMIUIEKC « ABTOMATU3UPOBAHHBIE CPEACTBA YIIPABICHUA
W 3aMIATEL B CUCTEMAaX AJIEKTPOCHAOKEHNS MPOMBIIIEHHBIX TPEITPUATHI.

YuebHas ayaquTopus A MPOBENEHUSA YUEeOHBIX 3aHATHIL, OCHAmieHa 000pyI0BaHUEM U
TEXHUYECKUMH cpencrBamu 00yuenus. IlepenocHoil HOyTOyK, HmpOEKTOp, MTOCKA MArHUTHO-

MapKepHas.
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3. Haumenosanue nadopamopuvix paoom

Ne Temsr

ITUCITATUIUHEI

HaumenoBanue TeM OUCIIUILUIMHEL, X KPATKOE
COIEpKAHUE

O0BeMm
JacoB

M3 aux
OPAKTUIECKAS
[MOATOTOBKA, YACOB

8 cemecTp

Jlaboparopunasi padbora Nel. Asromarmueckoe
MOBTOPHOE BKIIOYEHHE JIMHUU JIEKTPONEPEIATH
C OTHOCTOPOHHHUM ITUTAHHUEM.

O3HakoMIe€HHME €  OPUHOUIIOM  padOTEI
ABTOMATHUYECKOTO  MOBTOPHOTO  BKJIFOUEHHUS
TUHUHU U YCKOPEHUA OENUCTBUS PENEHHOM 3AITUTEI
no AIIB. U3yuenne koncrpykuuu pene PIIB-58,
PIIB-258. Pacuer ycraBok u ysacHeHne padOTEI
ycrpouctBa AIIB u yckopenus peucrBus

PENEHOM 3aMUTHL 10 U MOCIIE
ATIB.

JlaboparopHnasi padbora Ne2. Apromarmueckoe
MOBTOPHOE BKJIFOYEHHUE JIMHUM HIEKTPOIIEpEIaun
C IBYCTOPOHHUM HUTAHHUEM.

O3nakomneHne ¢ 0coOeHHOCTAMM  PabOTEI
dBTOMATHYCCKOTO ITOBTOPHOTO BKJIHOYCHHA Ha
JIUHUM C [BYCTOPOHHMM TITanueM. Pacuer
yCTABOK U yACHeHue padbotel ycrpoiictea AIIB ¢
KOHTPOJIEM HAIIMUNA U OTCYTCTBUA HANPAKEHU S,
4 TAKKE - YCTPOMCTB KOHTPOJIA CHHXPOHH3MA.

JlabopaTropHass pabora Ne3. Aromarmueckoe
pe3epBHOE BKJTFO YEHHE CEKIMOHHOTO
BEIKJTIOUATEJIA ITOHU3UTEIBHON ITOACTAHIIMH.
O3HAaKOMIIEHME C OCHOBHBIMHM ITPHHIIAIIAMHU
PE3EPBUPOBAHUSA, PEATU3AIM UX B PA3TUIHBIX
CXEMAax, pacueT yCTABOK U BEACHEHHE NEHCTBUA
ABTOMATHKH IpH pPa3IMIHBIX BUIAX
HEHOPMAJIBHBIX PEKHUMOB B CETH.

Jlaboparopnasi pabora Ned. ABromarmueckoe
pPETYJIMPOBAHUE JACTOTEI BpANLICHUS
CHHXPOHHOI O TEHEpPATOopa.

M3yuurs MIPUHI[UIIEI ABTOMATHYECKOTO
yOpaBJIECHUA IPUBOIHEIM IBUTATETIEM,
0COOEHHOCTH aBTOMATHYECKOTO PETYIUPOBAHUS
YJACTOTHI M AKTUBHOM M MOIIHOCTH B PEXHUMAax
XOJOCTOr0 XO04a W Mapa/LIeIBHOM pPadOTHI €
CETBIO.

JlaboparopHasi padbora NeS5. Asromarmueckoe
peryJIupoBaHuie  BO30YXKIOEHHS  CHHXPOHHOTO
reHeparopa.

N3yuurs OPUHIINITEL ABTOMATHYECKOTO
pEryIupOBaHUA  BO30YKIEHUA  CHHXPOHHBIX

AOKYMEHT NMOANMMCAH TOMATHYECKOTO
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JlaboparopHasi pabora Ne6. ABromarnueckas
CUHXPOHU3ALMA TEHEPATOPA C CETRIO.

6 HM3yauTs mMpUHINIT AEUCTBUS YCTPOUCTBA TOUHOM 3
ABTOMATHMYECKOW CHHXPOHM3AIMHU TEHEpATopa C
CETEIO.
Hroro 3a 8 cemectp: 18
HToro: 18
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4. Coodeporcanue nadopamopHsix paoom
Jlavopamopnas pavoma Nel. Aemomamuueckoe noemopHoe 6KIOYeHUE TUHUN

1eKmponepeoay ¢ 0OHOCH OPOHHUM RUMAHUEM.

Ienv pabompi: O3HakOMIEHHE C OPUHIMIIOM PabOTEI ABTOMATHUECKOTO ITOBTOPHOTO
BKJIFOUEHUS TMHUU U YCKOpPeHus AeucTBusA peneiinoi 3ammrtel 10 AIIB. M3yuenne koHCTpyKITUM
pene PIIB-58, PIIB-258. Pacuer ycraBok u ysacHenue padboter ycrpoucrea AIIB u yckopenns

OEUCTBUSA PEIEUHOM 3amuThl 10 U tocie AlIB.

Ocrnoevt meopuu:

ABTOMarnueckoe noBTopHOE BkaodeHue (AIIB) — ogHO U3 cpencTB peneHoON 3amIuTHI,
HAIIPABJIEHHOE HA  YBEIMYEHWE  HANEKHOCTH  JNEKTPOCHAOkKeHusA.  3akmodaercs B
ABTOMATHYECKOM BK/IIOYEHHH OTKIIOUEHHOr0 C HOMOIIBIO ABAPUMHON ABTOMATHKH WM II0
OMMOKE YU4aCTKA SAEKTPOCETH.

Bce moBpexIeHUS B AIEKTPUUECKOM CETHM MOKHO YCIOBHO pPa3lenvuTh HA OBA THIIA:
yCTOMUYMUBEBIE U HEYCTOMYMBEIE. K YCTOMUMBEIM MOBPEKIECHUAM OTHOCSITCS TAKUE, TSI YCTPAHEHUSA
KOTOPEIX TPEOYETCSA BMEIIATEILCTBO ONMEPATUBHOTO MEPCOHAIA WM ABAPUMHOU Opuranel. Takue
MOBPEKICHUA HE CAMOYCTPAHAIOTCA CO BPEMEHEM, DKCILUTYATALMA IMOBPEKICHHOI O YUaCTKA CETH
HEBO3MOKHA. K TAKMM MOBpPEKIEHUAM OTHOCATCA OOPBIBEI MPOBOJOB, MOBPEKIECHUA YIACTKOB
nuHuH, omop JIDII, moBpexneHnsa sneKTPUIECKHUX armapaTosB.

[TpeoOnamaromias 4acTe aBapUITHBIX OTKIIOYEHHWI BO3IYIIHBIX JIMHWAM AIEKTPONEpPEIadn
ABJIAETCS CIEACTBUEM HEYCTOMUUBEIX MOBPEKICHUH.

HeyCcToMuuBEIMM HA3BIBAIOT TAKWE ITOBPEKACHUA, KOTOPBIE CAMOYCTPAHAIOTCA MOCIE
CHATH A HAIIPSKEHUA, T.€. TOCIE OTKIFOUEHNA MTMHUN. OOBIUHO TAKME HAPYIIEHUA BO3HUKAIOT IIPH
MEPEKPBITUAX W30JIAINN W3-3a ATMOC(EPHBIX NMEPEHATIPAKEHNN, TPU «HAOpOCax» HA NMPOBOJA,
CXJIECTBIBAHUW W MO APYTUM NpuduHaMm. B 3TOM cioygae mocne oOparHOr0o BKIIOYEHMSA ITOJ
HAMPSKEHUE TUHAN, HA KOTOPON MPOU30ILIO HEYCTOMYHUBOE MOBPEKIEHNE, BOCCTAHABINBACTCS
HOPMAJIBHBEIN PEXUM Ppa0OTHEl SHEPrOCUCTEMEI U NMOTpeduTenen. 1akoe BKIIOYEHHUE HA3BIBAETCA
MOBTOPHBIM BKJIFOYEHUEM, 4 CIIENUAIBHBIE ABTOMATHYECKHE YCTPOHCTBA, BEIITOJHAIONIAE JAHHY O
Omepanun, - YCTPOUCTBAMU aABTOMATHUECKOTO MOBTOpHOrO BKmoueHusa (AlIIB). AIIB, mocne
KOTOPOT0 BOCCTAHABIMBAETCS HOPMAIBHBIM PEKUM padOTHI, Ha3eIBAETCA ycnemHeiM. [IpakTuka

MOKA3BIBAET, 4YTO OOJA HEYCTOMUMBEIX moBpexkacHuit cocrasaser 50-90 % ot umcma Becex

AOKYMEHT NnoarnncAH

SNEKTPOHHOW NOAMUCHIO
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110  OJHOKPATHOC ITOBTOPHOC BKJIIFOUYCHHC.
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OPUMEHEHUE JOUKTYETCI TpPEeOOBAHMAMM TMOBBIIIEHHONW HAJEKHOCTH  SIEKTPOCHAOKEHUA
IOTpEOUTENEH.

Tpebosanua k YAIIB u pacuer nx mapametpoB. HecMOTps Ha yKa3aHHBIE pa3indusd, BCE
ycrpouctea AIIB nomkHEl yooOBIETBOPATE CIEAYIONINM OCHOBHBIM TPEOOBAHMAM:

1. OHM TOMXKHBEI HAXOOHUTHECA B COCTOSHHUW IOCTOAHHOW TOTOBHOCTH K HOEACTBUIO H
cpabaTeIBaTE IIPHM BCEX CIydasxX AaBAPUIHOTO OTKIOYEHMS BBEIKIIOUATENA, KPOME CIIyUaen
OTKJIFOUEHUSA BBRIKJIIOUATEIA PEJIEMHON 3aNIMTON MOCJIE BKIIOYEHUA €r0 ACKYPHBIM MIEPCOHAIOM;
HE TOJLKHBI ITPUXOAUTH B JEUCTBHE NPU ONMEPATHUBHBIX OTK/IFOUEHUAX BEIKIIOYATENA JEKYPHBIM
MEepCOHAIOM, uTO oOOecmeumBaerca ImyckoMm ycrporctB AIIB ot mecooTBeTcTBHA mMONMOXKEHUMN
BBIKJIFOUATENA W €ro KJIKYa VIPABJIEHUSA, KOTOPOE€ BO3HMKAET BCEraa NOpu JIHOOOM
ABTOMATHMYECKOM OTKIIOYEHWH BBIKIIOUATENA. B SKCITyaTanuu HMCHOIB3YETCA TAKKE IYyCK
ycrpouctea AlIB npu cpabareiBanuu peneiiHoi 3anmTel. OIHAKO TAKOU IyCK HE 00ecmeuuBaeT
neucteua AlIB npu aBapuiiHBIX OTKIIOYEHMAX, HE COMNPOBOKAAMMIMXCA CpadaThBaAHUEM
pENeHOM 3amIuThl, MO3TOMY €ro PEKOMEHAYETCA MPUMEHATH JIMIIL B HEKOTOPBIX YACTHHIX
coyuaax. Cxemsr AIIB momxHBl momyckaTe BO3MOMKHOCTH ABTOMATHYECKOTO BBIBOOA MX W3
OEUCTBUSA ITPU CPAdATEIBAHNH TEX WM UHBIX 3aIIUT.

2. Ycrpouctea AlIB n0mKHEI UMETE MMHUMAIBEHO BO3MOKHOE BpeMs CpadaTeIBaHUA {ATIBI
o1 TOrO, 4YTOOBI COKPATHUTE MPOJOJIKUTENRHOCTE IIEPEPEIBA NUTAHUA HOTpeOUTENEH.
[Tpaktnueckn woxkHO BeimomHUTE AlIB  nmencrByrommm 0e3 3amemnenuwsa. Ongnako 9ta
BO3MOJKHOCTh OTPAaHUYUBAETCS pAaoM ycaoBui. Jlna ycnemmoro nencrsus AIIB meodxomumo,
uro0Os1 Bpems cpadbareiBanua tAIIBl Owwio Oonpmie: BpeMeHHW trn , HEOOXOAMMOTO I
BOCCTAHOBJIEHUS TOTOBHOCTH HPUBOAA K pPadOTE€ HA BKIKOYEHHE (711 NMPUMEHAEMBIX THIIOB
OPUBOIOB C yueTOM ycaoBuil ux paborel tr.m =~ 0,1..0,3 ¢); Bpemenu ta.c ,HeOOXOAUMOTO LA
NEVMOHH3AINKN CPENEI B TOYKE MOBPEKACHUA (/11 yCTaHOBOK HanpszkeHueM no 220 kB ta.c = 0,2
C); BPEMEHHM F'OTOBHOCTH BBIKJIIOUATEIA tT.B, HEOOXOQUMOTO I BOCCTAHOBJIEHNS OTKJIIOYAOIIEH
CIIOCOOHOCTH BBIKIFOYATENSA MOCIE OTKIIIOYEHHA UM TOKA K. 3. Jlna oqnokparnoro AIIB Bpewms tr.B
BCErJa MEHBIIE CYMMBI BPEMEHM {T.B U BPEMEHHM BKIIOUEHM BEIKMouarens tB.B. [losTtomy
ONPENEIIAIONIAM OOBITHO ABIAECTCA YCIOBUE tATIBI> T.II.

[Tpu srom ¢ yuerom BpemeHH 3amaca tsan = 0,4...0,5 ¢ Bpema cpadbareBanna Y AIIB mma
JTUHWAHA C OQHOCTOPOHHUM MUTAHUEM

t AB1 > trm + taan = 0,5...0.8 c.
B ormenpHBIX Cciaydasx s BO3MYMIHBIX JIMHWM, KOTAA BEIWKA BEPOATHOCTE HX

[NOKYMEHT NOANVUCAH
SNEKTPOHHOM MOANMUCHIO Mo JApyrMM aHAJIOTHIHBIM IPUIMHAM, A

Ceptudumkar: . 12000002A633E3D113AD425FB50002000002A6
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ITOM CJIYHAC TAKNKC YMCHBIIACTCA BCPOATHOCTD
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HECEIEKTUBHOTO MEPETOpaHuA IpenoxpaHurencu npu HeycnemHoMm AlIB, ycranoBieHHEIX Ha
3JIEMEHTAX CHCTEM OIEKTPOCHAOKEHMA, PACIIONOKECHHBIX OMKE K MCTOUYHUKY HUTAHUA, YEM
paccMmarpuBaemslil BeIkIrouarens ¢ yerpouctBom AIIB. Cxema YAIIB Bo Bcex ciyuasx momkHa
OBITH BBIMOJTHEHA TAK, YTOOBI MPONOIKUTEILHOCTE BO3AEHCTBUSA HA BKIIOUEHUE BBIKITIOUATEIIA
Ovima mocrarounou. Peme Bpemenu, ucnomspzyemoe B cxemax YAIIB mns cozmanusa Beimepkku
BPEMEHM tATIBI UMEET MMOTPEIIHOCTH, 3aBUCANINE OT TEMIIEPATYPHI CPEIHI.

3. ABTOMATHMYECKM C 3aJaHHOW BBEIIECPKKOM BpemeHu ycrpoucrea AlIB momxnE
BO3BPAIIATECSA B COCTOAHUE TOTOBHOCTHM K HOBOMY JEHCTBHIO ITOCJIE BKJIIOYEHHUA B pPadoTy
BeIKIFOYaress. [Ipu Be1OOpe BeIIEp KM BpeMeHH tAnB2 Ha BO3Bpar ycrponcrea AIIB B cocrosHue
FOTOBHOCTH K IEHCTBUIO TOJIKHEI BEIITOIHATHCS CIENYIONINE TPEOOBAHMA:

— YCTPOMCTBO HE JOKHO MPOM3BOJUTE MHOTOKPATHBIE BKJIIOUEHHMSA BBIKIIOYATENS HA
HEYCTPAHUBLICECA KOPOTKOE 3aMBIKAHUE, UTO OOECIeUuMBACTCA MPHU YCJIOBUM, €CIIM pPEleHHAsA
3amura ¢ MAakKCUMAJIBHOW BBIIEPKKOM BPEMEHHM tC3MAX YCIIEET OTK/IFOYHMTH BBIKIFOYATEIb,
BKJIFOUEHHBIM HA KOPOTKOE 3aMBIKAHWE, paHbmie, ueM ycrpouctBo AlIB Bepuerca B cocrosnue
rOTOBHOCTH K HOBOMY OEHCTBHIO, T. €. TOJKHO OBITH

tATIB2 > tAIIB1+ tB.B. + tC.3.MAX +t 0.B. + t3amm,

rae t3am - BpeMs, IPUHUMAEMOE PABHEIM CTYIIEHH CEIEKTUBHOCTH 3AIIUTHl JTMHUH;

— YCTPOUCTBO HOJIKHO OBITE TOTOBBEIM K JEHUCTBHUIO HE PAHBIIE, YEM OTO OOMMYCKAECTCA MO
yCJIOBHAM PAOO0THI BEIKJIIOYATEIA MOCIIE YCIEMHOT0 BKII0YEHHA €ro B padoTy yctporctsom AlIB.

OmneIT MOKa3eIBaeT, uro 1ng oqHokparHoro AIIB o0a ykazannsex B myHkre 3 TpeboBaHus
BBITOMHAIOTCA, ecan npuHATh tAIIB2 = 15... 25 ¢. {na YAIIB mBykpaTtHOTrO OE€MCTBUA BpeMs
BO3BpAaTa B COCTOAHUE TOTOBHOCTH MOCIIE BTOPOTO IUKJIA mpuHUMAaeTCA paBHEIM tATIB2 = 60...100
C.

B ITYD yxazano, uto ycrporcrsamu AIIB nomxuel B 00A3aT€NEHOM TOPAIKE CHAOKATECA
BCE€ BO3AYMIHEIE U KAOETBHO-BO3AYIIHEIE TUHNUN C padounm Hanps:xkenuem 1 kB u Beime. Kpome
Ttoro, ycrpoucrBamu AlIB cnaOxkarorcs Tpancopmaropsl, COOpHBIE MIMHBI MOACTAHIMM H
3JIEKTPOIBUTATEIH.

Buner AIIB

B 3aBucumoctu oT koimuecrBa (pa3z, HA KOTOpEIE AEUCTBYIOT ycrpoucTtBa AlIB, ux
pa3neIoT Ha:

— omnogaznoe AIIB — Bkmrouaer ogHy OTKIIOYEHHYIO (pa3y (IpH OTKIIOYEHWH H3-3a

01HO()a3HOTO KOPOTKOTO 3aMBIKAHNA )

AOKYMEHT MOAMNCAH
SNEKTPOHHOW NOANMUCHIO [ (paser yqacTKa remm.

Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Y HIH TPpH (1)&351 B 3dBUCHMOCTH OT XdpdaKTCpa
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

HNencreutened: ¢ 20.08.2021 no 20.08.2022



Tpéxgaznrsie AIIB moryT B 3aBUCHUMOCTH OT YCIOBUM PAOOTEI CETU PA3AENATHC HA:

— npocteie (TAIIB)

— Hecunxpoussie (HAIIB)

— oerctponencrryronme (bAIIB)

— ¢ mpoBepkoi Hammunsa HanpskeHus (AIIBHH)

— ¢ npoBepkoH oTcyrcTBUA HanpsxeHua (AIIBOH)

— ¢ oxuganueM cuaxpoumsma (AITBOC)

— ¢ ynasauBanuem cuaxponusma (AITBYC)

— B COUETAHMM C CAMOCHHXPOHM3AIMEH TEHEPATOPOB U CHUHXPOHHBIX KOMIIEHCATOPOB
(AIIBC)

[To Tunmy 3ammmaemoro obopynoBanusas AlIB pasmensiorca coorBercrBeHHO Ha AlIB
nuand, AIIB mvm, AIIB snekrponsurarenen u AIIB Tpancdopmaropos.

[Tpunnunm nericreusa u cxema ycrpouctsa AIIB muuamit ¢ ognoctoponnum nurannem AlIB
MOJKET OBITh OTHOKPATHBIM M IBYKparHeiM. Cxema omnokparnoro AIIB na 0aze pene PIIB-58

IpPUBEIEHA HA PUCYHKE 1.
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IOKYMEHT MOAMNVCAH
SNEKTPOHHOW MOANMCHIO
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
arnoro AIIB na 0aze pene PIIB-58
HNencreutened: ¢ 20.08.2021 no 20.08.2022
10



JlvicTaHIMOHHOE YIIPABIECHUE BEIKIIOYATENEM MPOU3BOIATCSA KIIFOUOM YIOPaBICHUS SA, v
KOTOPOT0 MPEAYCMOTPEHA (PUKCALMS ITOI0KEHUS ITOCIEAHEN ONEpaNK, U TAKUM 00pa3oM nmocie
BKJIFOUEHHUSA KJII0Y OCTEHT B MonoxkeHun «Brmoueno» (C2), a mociae OTKIIOYEHHUSA — B MOJI0KECHHUHN
«Otxmoueno» (12). Korna BeIKIIr09aTes BKIFOYEH U KIFOY YIPABIECHU A HAXOJUTCA B MOJI0KEHUH
«Bkmoueno», k kouaeHcatopy C MOABOINTCA «ILTIOCY» OMEPATHUBHOTO TOKA 4YEpPE3 KOHTAKTHI
KJIr0ua v 3apsagHeid pesuctop Rl1, a «munyc» — uepes knemmy 6. [Ipu 5TOM KOHAEHCATOP 3aPIKEH,
1 cxema AIIB roroa Kk 1elCTBHIO.

[Ipu  BkmoueHHom  BeIKIrOUarene  peme  momoxkeHusas — «Ortxmoueno»  KQT,
OCYIIECTBILAIONIEE KOHTPOJIE UCIIPABHOCTH LIEHU BKIIFOYEHH A, TOKOM HE 00TEKAETCA M KOHTAKT €T0
B nermu mycka AIIB pazomxnuyr. Ilyck AIIB mpoucxogur mpu OTKIFOYEHWM BEIKIHOYATENS IO
OEUCTBUEM PEIEHHOM 3amIUTEL B PE3yAbTATE HECOOTBETCTBUA MEKAY MOJOKEHHEM KIFOUA,
KOTOPO€ HE W3MEHWJIOCh, U MOJOKEHHEM BBEIKIFOYATENA, KOTOPBIM TENEPh OTKIKYEH. IJTO
HECOOTBETCTBUE XAPAKTEPUIYETCS TEM, YTO 4EpPe3 KOHTAKTHI Kmroda 1-3 Ha cxemy AIIB mo-
MPEKHEMY ITOJAETCA «IUIIOC» OMEPATUBHOTO TOKA, 4 PAHEE PA30MKHYTHIM BCIIOMOTATEIBHBIN
KOHTAKT (Omok-koHTakT) BeIKModaTent Q1.1 mepekmodaercs u 3aMBIKAET LENMb 0OMOTKH pele
KQT, kotopoe, cpabareiBas, mogaeT «mimocy» Ha 0OMOTKY pene Bpemenu KT1.

[Ipn cpabareiBaHMM pene BPEMEHM Pa3MBIKAETCA €r0 MIHOBEHHEIM Pa3MBIKAONIHMN
koHtakT KT1.1, BBOOA B ene 0OMOTKM peie JOMOJIHUTENEHOE COonpoTUBIEHUE (pe3uctop R3).
JTO NMPUBOJUT K YMEHBIIEHUIO TOKA B OOMOTKE pene, Omaromaps demy 0OeCreumBaeTcsa €ro
TEPMHUYECKAA CTOMKOCTH ITPU [UITUTEIHEHOM MPOX 0K IEHUN TOKA.

[To ncreuennu ycranoBneHnon Beiaep:xku Bpemenu pene KT1 zameikaer konrakr KT1.2
1 noakmogaer nmapamiensHyro oOmoTky pene KL1 k xkonmencaropy C. Pene KL1 mpu srom
CpadaTeIBAET OT TOKA pa3pAna KOHAEHCATOPA U, CAMOYIEPKUBAACE YEPE3 CBOIO BTOPYIO 0OMOTKY,
BKJIFOUEHHYIO IOCIENOBaTelIpbHO ¢ Karymkon KM, mnomaer wmmyssCc Ha  Karyumiky
OpPOMEKYTOUHOTO KOHTaktopa KM; mocnemnuii, cpadOareiBas, konrakramu KM.l1 n KM.2
3aMBIKAET LENb NUTaHnuA conenonaa BkarodeHus Y AC Beikmouarena Q1 — pucynok 2. biaronaps
nocrnenoBarenpHOM oOMoTKe pene KLL1 obecneunBaerca HeoOxoamMas MINTENEHOCTh UMITY JIBCA
O HAOEKHOTO BKJIIOUEHUS BBIKIIOUATENA, MOCKOJIBKY MapamwiensHas OOMOTKA S3TOro pene
00TEKAETCA TOKOM KPAaTKOBPEMEHHO IIPH pa3pAne KOHIEHCATOpa. BeIKmodarens BKIIOYAETCH,
Pa3MBIKAETCA €r0 BCHOMOTATEIBHBEIM KOHTAKT Q1.1 u BO3BpamiaroTCs B MCXOOHOE MOJIOKEHHE
pere KQT, KL1 uKTI.

Ecrm moBpexaeHne Ha AuHUM OBIIO HEYCTOWYMBBEIM, OHA OCTaHETCs B padore. [locne

BOKYMERT HOHDUGAH egcarop C HaUHET 3apsaKaThbCA uepes 3apPaTHbBIH
SNEKTPOHHOM NOANUCHIO 2 p 3ap pes 3apsaaH

Ceptudukar:  12000002A633E3D113AD425FB50002000002A6

pa BBIOMpAETCA TAKUM, 4dTOOBRI BpemMda 3apana
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa P p M, P pAan

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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cocrapmio 20 — 25 c¢. Takum oOpaszom, cmycra ykazanHoe Bpemsa cxema AIIB Oyger

dBTOMATHUYCCKH ITOATOTOBJICHA K HOBOMY ,I[EﬁCTBHTD.

Y -EY

INEZ; NEZ
7

KT YAC \

Pucynok 3 — llenu conenonga BKIFOYEHNA BEIKIIOYATENA

Ecrm  moBpexkaeHwe ObUIO  YCTOMYMBEIM, BBIKITIOUATENh, BKIIOYUBIIMCH, BHOBB
OTKTIOUMTCS 3ammTod 1 omaATh cpadboraror pene KQT u KTI1. Pene KL1, ognako, mpu stom
BTOPOH pa3 paborars He Oyzer, Tak Kak koHaeHcarop C ObLI paspsAkKeH IpU NMEPBOM IEHCTBUHU
AIIB u 3apamuteca emie He ycmen. lakum o0pasom, paccMOTpeHHas cxema olecnmeunBaer
O THOKpPATHOE AENCTBUE NMPH yCTOoOMUnBOM K3 Ha muHMn.

[Tpn onepatMBHOM OTKIFOUEHHUU BBIKJIIOUATENA KIFOYOM YOPABICHUA SA HECOOTBETCTBUA
MEKIY IMOJIOKEHNEM KII04Ya YOPABICHUA M BBIKIIOUATENS HE BO3HUKAET U AIIB nHe menctmyer,
TAaK KaK OTHOBPEMEHHO C MTOAYEH UMITYJIbCA HA OTKIFOUYEHNE BRIKITIOUATENA (KOHTAKTAMU KITFO4a
0-8) pa3sMBIKAIOTCS KOHTAKTEL | -3, 4eM CHUMAETCA «IUTIOC» ONEPATUBHOrO TOKAa co cxemel AIIB.
[Tostomy cpabareiBaer Toneko pene KQT, a pene KT1 u KL1 ne cpaboraror. OqHOoBpEMEHHO CO
CHATUEM ONEpPATUBHOTO TOKA KOHTaktamu 1-3 kmoua KY 3ambikaroTcs KOHTAKTEL 2-4,
koHaeHncarop C paspskaercs uepes3 pesucrop R2. [Ipu oneparuBHOM BKIIOUEHMM BBIKTIOUATEIIS
KJIFOUYOM yIpaBiaeHusA roToBHOCTE AIIB k peiicTBuro Hacrtymaer nmocne 3apaaa koHaeHcaropa C
gepe3 20 — 25 c. IlosTtoMmy nmpu onmeparuBHOM BKIHOUEHWUM BEIKTIOUArena oTkiarodare AlIB ne
Tpedyercs.

[Tpu orkrroueHnn MTMHUM yCTPOUCTBOM aBTOMATUKH, kKoraa nerucreua AIIB ne tpedyerca
(manmpumep, AYUP), uepes pesucrop R2 nmpousBoaurcs paspsan konagencaropa C.

Yt0o0BI NpeaoTBpaTUTE MHOTOKPATHOE BKIIOUEHHUE BEIKITIOYATENA HA yCToHunBOoe K3, uro
MOTJIO OBI UMETE MECTO MPH «3ATMIAHUI» KOHTAKTOB pene KL 1 B 3aMKHyTOM COCTOAHNH, B CXEME

yIIPaBAEHUA (PUCYHOK 2) YCTAHABIMUBAETCA CHENUAIBHOE mpomexkyTouHoe pene KBS (tuma PII-

232 ___'_ﬂﬁﬁméﬁf'ﬁﬁﬁnwéﬁﬁ"__"H TOTTC TOTITENHOU M YIEPKUBAIOIIEN napayuiensHoi. Pene
3NEKTPOHHOW NOANMMCHLIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 [0 KATYHMKE OTK/IOYCHHA BBIKIIOYATEIA H
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

HATHA KOMdHIBI Hd BKJIFOUCHHC. HpH 3TOM IICIIb

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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KM Paszomkayra pasmeikarommmM koHTakToM KBS.2, uem mnpemorBpamiaercs BKIFOUEHHE
BBIKJIFOUATENA.

CoBMECTHOE NCIIOIB30BaHNE yCTPorCTB AIIB 1 permeiHon 3anmuTel MO3BOIAET COKPATHUTE
Bpemsa OTkmoueHusa K3 v TeéM caMbIM OOBBICUTH HAIEKHOCTH PabOTBI SHEPTOCUCTEMEBI U
norpedburenei. Jlocturaercsas 5T0 MyTEM ABTOMATHYECKOTO YCKOPEHUSA OEHUCTBUA PEIEITHOM
3aMIUTEL, T.€. TyTEM YMEHBIIECHUS WIN K€ MTOJTHOT0 UCKIFOUEHNUA BELACPKKNA BPEMEHH 3AIIUTHL.

B skcrmyaranum OpUMEHSAIOTCA ABA CIIOCO0A YCKOPEHUS OCHUCTBUS PENCHHON 3aIUTEL —
m0 AIIB 1 mocne AIIB.

[Tpununn nevicrusa yckopenus no AIIB cnenyrommi. [ToBpexnenns, BOZHUKAONINE HA
1000M yUaCTKE JTMHHUM, OTKIIOYAIOTCS 0€3 BBEIOEPKKU BPEMEHU, 4 HECENEKTUBHOE NEHCTBUE
3AMIUTH «MCOPABIAETCAO» ¢ moMonibio yerporucrsa AIIB. Yckopenue mocne AIIB 3akmrouaercs B
ToM, 4TO BHauane (nmepex AIIB) melicTByer cenexkTuBHAA 3amMTa U NPOU3BOOUT OTKIIOYEHHE
MOBPEAKIECHHOTO Y4aCTKA CETH, & K MOMEHTY ITOBTOPHOTO BKJIFOUEHHWS BEIKIFOYATEIIA €€ BRIAEPKKA
BPEMEHHM ABTOMATHUYECKH YCTPAHACTCA HA HEKOTOpoe Bpemsa. B ciyuae nmeycmemmnoro AIlIB
3amuTa JeHCTByeT 0€3 BRIAEPIKKN BPEMEHH, COXPAHASA CBOIO CEIIEKTUBHOCT.

Ecrm AIIB ycmemnoe, TO 4depe3 ONMPENENEHHOE BpEMsA YCKOPEHHUE ABTOMATHYECKH

BEIBOOUTCA U HOBOC MOBPCIKIACHHC G}V,I[E.'T OTKITHOYATECA CCIICKTHUBHO.

TAl Ql ! /Gw
: N\
- - I e k%l#d
K I
JarmmnTa +
ATIB

Pucynok 4 — Cxema nmaboparopuoit padoTel

B 1aHHOM OJKCOHEPUMEHTE WCHONB3YETCA JIMHUA JJIEKTpomepenadn (CM. puc),
NOOKIIOUEHHAA K NCTOUHUKY G gepe3 tpancopmarop 11 u Beikmouarens Q1. Ot muH mmHun
MOMYy4YAEeT NMATAHWE AaKTUBHAA Harpy3ka P. B mawane nmunum ycranoBieH Tpanc(opmarop TOKa
TA]l. Koporkoe 3ameikanne K ycrpanBaercs B KOHIIE JTMHUU.

Beixmouarens Q2, paboraromiuii B aBTOMATHYECKOM PEKHUME, HCMONB3YETCA IS
HOPMHPOBAHHA BPEMEHHU KOPOTKOTO 3aMBIKAHUA.

TokoBasa 3ammra m ycrpoucrteo AlIIB mopgemipyiorca HAa KOMOBIOTEPE C ITOMOIIBIO

NOKYMEHT MOANVCAH D ! HE3aBUCUMOM BBIAEPKKOM BPEMEHHU M MOIKET
3NEKTPOHHOWM NOANUCHLIO
Ceprudomkar:! 112000002A633E3D113AD425FBS0002000002A6 MOKET OBITH OOHOKPATHBIM WIH IBYKPATHEIM. B
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

\adaTeIBaHNA 3dIIHUTEL, HAJTHYHEC WIH OTCYTCTBHC

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Ceptucbukar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa

yCKOPEHUH, KPATHOCTE U BpemeHa aeucteua AIIB u obmiee Bpemsa CynieCTBOBaHUSA KOPOTKOTO

3aMBIKAHHA.

VYrazanue no mexunuke de3onacHocmi:
VYkazanus mo TeXHUKE 0€30macHOCTH MPU BEITTOJIHEHUN TA00pATOPHEIX padOT MPUBEIEHBI

B IIPUJIOKEHUE A.

Ykazanun no evinonnenuro nabopamopuoii padomel:

— Y0emurech, 94TO YCTPOWCTBA, UCHOIB3YEMEIE B AKCIIEPUMEHTE, OTKIIOUYEHEI OT CETH
3JIEKTPOITUTAHHUSL.

— Coemquaure rHe3na « 1 K» nctounuka Gl.

— CoeguHure rHe3aa 3anUTHOrO 3a3€MIIEHUS YCTPOMCTB, UCITOJIB3YEMBIX B OKCIIEPUMEHTE,
¢ tHezooM «PE» ncrounmuka (GGl.

— Coenunure anmnaparypy B COOTBETCTBUU C NIEKTPUUECKOH CXEMOM COEIUHEHUH.

— TymOnepsr nenureneit HanpsA)eHUA KOHHEKTOpAa A9 ycranoBure B momoxkeHue «l:1x».
TymOnep BerOopa pexxnma padbOTEI 001N TOUKM AHATOTOBBIX BXOIOB KOHHEKTOPA A9 yCTaHOBUTE
B nmonoxeHue «AIGND». TymOnepsr Be1OOpa pexuma paboTe! 1P pOBEIX BXOA0B/BEIX0I0B OI0KA
A10 BBO#a-BeBOAA IU(PPOBEIX CUTHAIOB yCTAHOBUTE B ITOJIOKEHHUE «BBEIXOA» (TyMOJIEp BHU3) O
koHTakToB DIO0...DIO3, B monoxkenune «Bxoa» (TymOnep BBepx) ana kourakroB DIO4...DIO7.

— Ilepexmrouarenu pexuMOB padOTHI TPEXITOIIIO CHBIX BEIKTIOUaTenen A2 m A7 ycraHOBUTE
B monoxkeHue «ABT.», Beikimrouarens A6 — B monoxkenne «PYUH.». Homunansueie nanpsoxenms
oOMoTOK TpanchopmaropoB Omoka Al BeicTaBeTE paBHEIMU, Hanpumep, 127/230 B. ITapamerpsr
nuHAH Snekrporepenadn A3 u A4 nepexirogaTesaMi YCTAHOBUTE, HAIPUMED, creayrommMu: R
= 0 Om, L/RL=0,9/24 TH/OM, C1=C2=0 mx®. Bribepure MONIHOCTE AKTUBHOM HArpy3ku AS,
Hanpumep, 80% or 50 BT Bo Bcex Tpex (azax.

— IlpuBemure B pabouee cocTrosHME NepCOHANBHBIM KOmIbrOTEp Al2 u 3amycrure
npuKIagHyto nporpammy «AlIB minuu snexkrponepenadn ¢ 0 THOCTOPOHHUM ITUTAHUEM.

— 3anmaure ycraBku 3amuTel 1 AIIB, HaxaB Ha COOTBETCTBYIONIYIO BUPTYAIBHYIO KHOTIKY.
Hampumep, nCmois3ynTe yCTaABKU MO YMOTIAHUIO.

— Brmouure Beikmouaremd «CETb» Beikmrouareneit A2, A6, A7, omoka Al0 BBoma-
BBEIBO1A IIM(PPOBEIX CUTHATIOB.

— Bxmouwre wucrounuk Gl. O Hamiumu HAOPSKEHUH HA €r0 BBIXOAE TOJIKHEI

[OKYMEHT MNOAMNVCAH
SNEKTPOHHOM MOANUCHIO

Yy «3amyCTUTE» M CMOJECIUPYHUTE KOPOTKOE

TOr0, KAK aBTOMATHUKA 3aBEPIIAT CBOIO padoTy,

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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OCTAHOBUTE 3amuch. HaxMure Ha BUPTYyanbHYI0 KHONKY «OTOOpa3uTh 3amMCaHHBIN IIPOLECC) U
MPOAHAIN3UPYUTE OCHIILIOTPAMMY TOKOB JIMHHHM, a TAKKE€ HH(POPMALHIO O ITOCIEJ0BATEILHOCTH
MPOU30LIENIINX COOBITHIH.

— IIpu pabore ¢ mporpaMMou CIeAYET NOIB30BATHCA €€ BO3MOKHO CTIMMU:

— MacmtabupoBanue OCHMIOrPaMMBI TPOU3BOOUTCA ITyTEM HAXKATUA HA TpaduKe TEBOM
KJIABUILIM MBIIIH U, HE OTHYCKasA €€, MEPEMENICHUA MAaHUITYIATOPA CIE€BA HAMPABO U CBEPXY BHM3.
Bo3epar k HaganpHOMY MACIITA0Y OCYIMIECTBAACTCA 0OPATHEIM ITEPEMENIEHUEM MAHUITYIATOPA —
CIpaBa HAJIEBO U CHU3Y BBEPX.

— JlBurares rpauk OCHWIIOTPAMMEI OTHOCHTEIBHO OCEH KOOPAMHAT MOKHO ITyTEM
HAQXKATHUA U yIEP/KAHMA HA HEM NPABOM KHOIKH MBIIIN U €€ OTHOBPEMEHHOTO MEPEMENIEHUS B
HY/KHYIO CTOPOHY.

— Jlnsa ynoOcTBa ompeneneHus 3HAUEHUN BEIMYWH N0 rpa)uKaM B HIKHEH 9aCTH JKpaHa
0TOOPAKAOTCA TEKYIIME KOOPAUHATEI YKA3ATEIA MBIIIIH.

— Ecnu 3anmra «3amyCTiiacek», TO Ha SKPaHe KPACHEIM MIPHU(PTOM 0TOOpa)Kaercsa BpeMs,
ocraBmieecs mo ee cpabareiBanua. Bpems, ocraBmeecs no cpabaremanusa AlIIB1 (AIIB2),
0TOOpa)KAETCA CHHUM (3€JIEHBIM) HIPU(PTOM.

— YcTaBKy TOKA CIEOyeT 3a0aBaTh ACHCTBYIOMIMMH 3HAYCHUAMM.

— 3annuCh DJIEKTPOMATHUTHBIX IIPOIECCOB B CXEME MNPOU3BOAUTCA HIPOrPAMMOH B
nuknnaeckni oydep. Ero nnmuna cocraBnser 15 cekyH.

[To 3aBepmenun skcmepumeHToB OTKMOunTe UCTOYHMK Gl u Beikmouarenn «CETb»

omokos A2, A6, A7 1 Al0.

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
15



m
E
ll_.-_
'a_:;' ~
i W
mnTna
- T
5 <L
r "a J;T Al A
’-EFiﬁh Wy Ty T
e -.. I-ﬂ: =] { e |-I|I L= 1|.
=
|

!
Tk
Lk
|
a1 dad
_
J'I:I'b:’

P
I

—

i
(= -l = Y
L rgl
T'#Ll,-l. (w0 g ed I ? i_f <L
ddb 111 i
EEE
| Il
A 2 = : '
= (D
tf <=

Es
RN
AN

2 s ke
NOKYMEHT NOAMNUCAH
SNEKTPOHHOW NOANMUCHIO
CepTuchukar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
16



1Y

¥

¥

ACH

AHENCIOBRE BXO 5l

¢.

amHE "M
ACHIS ACHT ACHIR

."ILl' 1

. .
.-'_l i =

ALHE

I"Ll'_- ."|L| 1<

R

ALHe

At ACHIS ACH: ALHIE

e

4l

rgPo 170 50

'I:ll - ;

| | 1
croirgoito o

IE: .II:::I : ID .IE:l : II:} .I[:_ :
l.q;,...l::l:l. E-""[:':"':'“l.-_:':

| | |

G.:' | | |
-.::[_' 1 1 1

ST C L F AR (1
-.::[_ 5 -.::[_ i
NOKYMEHT MOAMUCAH Ll

SNEKTPOHHOM NOANUCHIO
CepTudmkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022




Cooepoicanue omuema:

OT4eT OOmKEH CONEPIKATE:

1. Hazpanue pabotsr;

2. llens paborsr;

3. Kparkue TeopeTnueckue CBEIEeHI S,

4. Onucanue UCIoIb3yeMOro 000py10BaHUA U MATEPHAIIOB;
5. ITopanok BermomHeHus padoTHI;

6. Beruncienus nu 00padoTka pe3ynabTaTos;

7. BEIBOIEL.

Konmponsnwie eonpocwi:
1. YT0 Takoe yCTOMUMBEIE TOBPEKICHUA (IIPUMEPEI)?

2. Kak ocymecrBisgercsa myck ycrpoucts AIIB?

3. Uro Takoe BpemMsA TOTOBHOCTH IIPUBOJA, BpeMA OEUOHU3AIMHU CPEOBl M BPEMA

TOTOBHOCTH BEIKJIIOUATEA!

4. TpeboBaHus, KOTOPBEIE HEOOXO QMO YUUTHIBATE IIPU ONIPEAETIEHUN BBIIEPIKKHA BPEMEHHU

Ha Bo3Bpat ycrpoucrea AIIB B coctosnue roroBHOCTH?
5. 'ne ycranapmuBatorca YAIIB?
6. Buner AIIB?
7. Anam3 cxemsl ogHokpatHOoTO AIIB Ha 0ase pene PIIB-38.

8. JIBa crmocoba yckopeHus OeiCTBUA PENEHHON 3aNIUTHL.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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JTaodopamopnaa pavoma No2. Aemomamuueckoe noemopHoe 6KAI0UeHUEe TUHIN

21IeKmponepeoayd ¢ 08yCH OpOHHUM RUMAHUEM.

Iens padbomur: O3naKOMIEHNE C 0COOEHHOCTAMN PA0OTEI ABTOMATHYECKOT O MTOBTOPHOTO
BKJIFOUEHUS HA JMHUMA C ABYCTOPOHHUM NMTAHUEM. PacdeT yCcTaBOK M ysACHEHHE PadOTEHI
ycrporictBa AIIB ¢ koHTponeM Hamuus U OTCYTCTBHA HAMPAKEHH, 4 TAKKE - YCTPOUCTB

KOHTPOJIS CHHX POHU3MA.

Ocrnoevt meopuu:

YcerpoucrBa Tpex(pazHOTO aBTOMATHUECKOTO NOBTOpHOTO BrmoueHusa (TAIIB), B
nanpHenmeM uMenyemsle yerpoucrsamMu AIIB, mMeroT HazHaueHnne aBTOMATUYECKH BKIIOYATH
OTKJIFIOUMBIINNCA D3JIEMEHT SHEPrOCHCTEMBI IS BOCCTAHOBIECHUSA PAOOTHI MOTpEOUTENECH WM
CXEMBI UX JIIEKTPOITUTAHHA.

1. VYcomemmocTs aBTOMATHYECKOTO MOBTOPHOTO  BKIIOYEHMS  XAPAKTEPHU3YETCA
OTHOLIEHUEM YHCHIA CIy4aeB OOPATHBIX BKIIOYEHHH, IMOCIE KOTOPBIX BHOBH HE MPOM30ONUIO
HEMEUIEHHOTO OTKIIOUEHUA OOBEKTa OT yCTPOMCTBA PENECHHOM 3amMThI, K OOMIEMy YHCTY
CIy4a€B MOBTOPHOTO BKIIFOYEHUA 00BEKTA yCcTpoucTBOM AlIB.

Ycnemnocts AIIB onpenensercs tem, 94T0 MpUYnHA, BEI3BABIIAA OTKIIOUYEHUE, 33 BPEMI
00eCTOUEHM A MPUCOETNHEHUA YACTO CAMOYCTPAHAETCA (HAIIPUMED, MPEKPANIAETCA CXIECTBIBAHUE
MPOBOJOB M BOCCTAHABIMBAETCS W30JIALMA, IMOTACAET AYTd, BBI3BAHHAA T'PO30BBIM PA3PAIOM,
yCTPAHAETCA NEPETPY3KA, NPUBEAMIAA K CPAOATHIBAHUIO YCTPOMCTBA PEAECUHON 3aMIUTHL, U T. II.).

2. IlpauwisHas n HenmpaBuisHas pabora ycrpoucts AlIIB ompepemserca mpaBumibHOU
(0e30TKa3HOM) PadOTOM, KAK PEICHHON 9ACTU AIIApaTypPhl, TAK ¥ KOMMYTAIUOHHOTO anmnapara
(BBIKTIOYATENA), KOTOPHIM HOPOWU3BOAUTCA OOpaTHOE BKIIOUEHHE HIEKTPUYECKOW IIEIH.
HenpaBumenas pabora oOycmoBmmBaercs otkazom ycerpoucrBa AlIIB  kak  TakoBoro
(menpaBunbHas pabora ammaparypel yerpoucrtsa AlIB) win BeikimouaTens (0TKa3 B MOBTOPHOM
BKJTFOUEHHU U BBIKITIOYATENS U3-34 €T0 HEUCIPABHOCTH).

3. D¢ dexTuBHOCTE IpUMEHEHUA yeTpoucTBa AIIB onpenensercs pazmepomM BO3MOKHOTO
HAPOOHOXO3ANCTBEHHOT0 ymiepOa, mnpenorBpamiéHHoro padoron ycrporcrtea AlIB 3a ronx
SKCILTyaTaluu. 3aTparkl Ha OCYIIECTBIEHHE W TeKyniee oOcmyxuBanue ycrpoucrs AlIB
HUYTOKHBI IT0 CPABHEHUIO C Pa3MEPOM IPENOTBPANIEHHOTO HAPOIHOXO3AMCTBEHHOTO yniepoOa u
IPU OLIEHKE SKOHOMHYECKOTO A(P(PEKTA MOTYT HE YUUTHIBATHCA.

[AOKYMEHT NMOANWUCAH crotioras ATIR.  veraiaRTiAReMEe M
SNEKTPOHHOWM MOAMNMUCHIO [ yCcTponcrs , YCTaHaBIMBAEMBIE H

Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6

wIrepegau, 1m0 KOTOPBIM  OCVIICCTBIACTCA
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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HANPSKEHUA OT PE3EPBHOTO MCTOYHMKA HIEKTpOCHAO)eHuA. OnpeaenseTcs 5TO TEM, 49TO
MOTPEeOUTEN MOCIIE KPATKOBPEMEHHOTO ITEPEPEIBA TUTAHMU YAIIE BCETO MOTYT IIPOJ0JDKATE CBOKO
paboty, B 0COOEHHOCTH, €CIIM MPENYCMOTPEHEI MEPONPUATHA IO O0ECTIEUEHHUIO CaMO3AITyCKa
HArpy3KH.

Becema sddexrtuBna padora yerpoucte AIIB gnst BO3OYIIHEIX JTMHUM SIEKTPONEPETAUU
BO BpPEM:A I'PO30BOM AEATENBHOCTHU. [logapnAroniee 4uca0 NePEKPLITHIL B 3TO BPEMA yCTPAHAETCA
MOCIE€ OTKIIOUEHMSA JMHUM JICKTponepenauu, u mocie aeucrBus ycrpoucrsa AlIB minuns
ocTaercs B padoTe.

OmneIT 5KCIUTyaTanuy Mmokasan BeICOKYIO 3 dektnBHocTh AIIB mun, mockoneky K3 Ha
IIMHAX TAK/Ke OBIBAIOT HEYCTOWYMBBIMU. B CHITy yKa3aHHBIX MPUUWH yCTAaHOBKA yCTpoucTB AIIB
O TOBTOPHOM IMOJAYM HAMPKEHWA HA JIMHAM, [MWUHBEI U TPAaHC(POPMATOPHEI ABIACTCA
oOsmarensHON. IlIpu ycranoBke ycrpoucte AIIB Ha /HMAX € OIBYCTOPOHHUM HUTAHUEM
HEOOXOOUMO YUUTBHIBATh, YTO IJISI BOCCTAHOBIEHUA Pa0OTOCIIOCOOHOCTH MOBPEKIEHHOU TUHUHU
Tpedyercs €€ OTKIIOYEHHE W BKIIOYEHHE C OBYX CTOpPOH. B cBia3u ¢ stum ycrpoucrea AllIB
CJIEYET YCTAHABIMBATH HA BRIKIIOYATEMAX 000MX KOHIIOB 3alMIIAEMOTO sremenTa. Heobxognmo
TAK)KE€ YUMTBHIBATE BO3MOKHOCTH HECHHXPOHHOTO MHOBTOPHOTO BKIIOYEHUA U B PANE CIyYACB
MPUHUMATE CHEHHUATBHEIE MEPBEI, UYTOOBI HE AOMYCKATh TAKOE BKJIFOUEHHE. IJTO JOCTUTAETCA C
MOMONIBI0 CIEHUANBHBIX OPraHOB, COCTOANIMX W3 PENE, KOHTPOJIMPYIONIET0 HAIUIUE
HAIPSKEHUA HA JIMHUW, U PEJIE KOHTPOJIA CHHXpOHU3MA. ¥ crporcTtBa AIIB, nonmonnenHsre stumm
opranamu, HaseiBarorcsa Y AIIB ¢ konTponem cuHxpoHHU3MA.

Muorna mMoxHO 0OTKa3aThCs OT MEP, MPEAOTBPANIAIONINX HECUHXPOHHOE BKIIOYEHHE, U
npuMeHATs: AIIB 0e3 kOHTpoIsI CHHXpOHU3MA. ITO JOMYCTUMO B CIAEAYIONMX CIyUYasx:

a) Ipu HAIMUUW OOJIBIIOTO YMCIA MAPAJUIECIBHBIX CBA3€H, KOIAd OTKIIOYEHUE OOHOU U3
JTUHAU HE COIPOBOXKIAETCA HAPYIMIEHUEM CHHXPOHM3MA (B 3TOM CIy4ae NMPUMEHSIOT OOBIUHEIE
ycrpoucrea AIIB);

0) ecmu umeercsas OBICTPOIEHCTBYIOMIAS 3AMMTA U OBICTPOAEUCTBYIONINE BBIKIIOYATENM,
mo3BOJsIonIMEe obecneunts momHoe Bpemsa nukna AIIB (oTkmouenne — Bxmrouenue) ne domee
tAIIB1 = 0,25...0,5 ¢. opu moBpekaeHUU B Jr000M TOYKE 3aMMIIAEMON JIMHUHU, 34 YKA3aHHOE
BpemsA BEKTOPEI JJ|C pa3zaenuBmMXCa MCTOUHUKOB HE YCHEBAIOT PA30UTHCH HA 3HAYUTEIBHBIN
yroja, MO3TOMY IOBTOPHOE BKIIOYEHHE CONPOBOKIACTCA NONYCTUMBIMH TOJMYKAMH TOKA H
3aBEPIIACTCS YCIENIHBIM BXOXKIEHHMEM B CHHXpOHM3M; ycrpoiicrBa AlIB ¢ Ttakum BpemeHem

OEUCTBUS HA3BIBAIOTCA OBICTPOAEHCTBYIOTIHMU;

OOKYMEHT NOANWUCAH -
SNEKTPOHHOM NOANMCHIO 10 pabory mpu moOpix yrimax wmexay IC

Ceptudukar: . 12000002A633E3D113AD425FB50002000002A6

HACHOCTH IJI1 000 PYyIOBAHUA U 00ECIEIUBACTCA
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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CUCTEMAX C TIIYX03a3€MJIEHHEIMH HEWTPAIAMHM HApPAIYy € Tpex(azHBIM NPUMEHSETCS TaKKe
omHodaznoe aBromarnueckoe moBropHoe BkarodeHue (OAIIB). Vcerpoiictea OAIIB umeror
ompeneneHHsle mpenmyniecTsa nepen tpexdazaeivu Y AIIB. OgHako oHM 3HAYUTENBEHO CIOKHEE,
u TpeOyroT mo(asHOro yIpaBieHUS BeIKTOYATENAMU. MMEIOTCSA Takke CXEMBI COBMECTHOTO
cornacoBaHHoro aeiicreus ycrponcts TAIIB u OAIIB.

Yckopenue 3amutel nociae AIIB. [lopropHoe BkmoueHne Ha yCTOMUMBOE MOBPEKIECHUE
JIUHUWA, HE UMENIeN OBICTPOACHUCTBYIONIEH 3allUMTHI, BPEOHO OTpa’kaercs Ha padote
nOTpEOUTENEN, YCWIMBAET MOBpEKIAEHUA B mecte K3 u yCyryOmder OomacHOCTh HApyLIECHUS
yCTOMYMBOCTH HApAIIENbHON paboTel  snekrpocraHumi. [losromy mepen  MOBTOPHBIM
BKJIIOUEHUEM BBIKIIOUATENA JIMHUM IPOU3BOIUTCS YCKOPEHUE MOEHCTBUA €€ 3aluTHL, T.€.
ABTOMATHUECKOE CHIKEHUE WU MTOJTHOE UCKITIOUEHHUE BRIAECPKKH BPEMEHM.

Yckopenue 3amutel mocine AIIB nmpemycmarpuBaercs OIUPEKTUBHBEIME MaTe€pHaIaMu HE
TOJIBKO JIJIS TUHWM, HE UMEININX OBICTPOOEUCTBYIONIEN 3AIIUTHL, HO U i1 JIMHWAM, UMEIOTINX
CJIOKHBIE OBICTPOIEHCTBYIOIIME 3ANIUTHI, KAK MEpa MOBHIILIEHHUA HAACKHOCTH 3aMIUTHl JIMHUU B
nenoM. Ha kaOenpHBIX nuHMAX yckopeHue 3amurel nocne AIIB neoOxomumo mpumensaTs s

MPEOOTBPANICHUS TOBPEKICHNA Kadenen n3-3a meperpesa npu JIMTEILHOM OPOX0KIEHUN TOKA.
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Pucynok 2 — Yckopenue neicTeus penenHoi 3anure mpu AITB

Ha pucynke 2.1(0) moka3zana c¢xema BBEIITOTHEHHS YCKOPEHHMA MAKCUMAIBHOW TOKOBOM
zamurel mocine AIIB. Yckopennoe pelicTBue 3anidrel OCYIIECTBIAAETCA UYEPE3 MIHOBEHHBIH
koHtakT KT2.1 pene Bpemenn KT2. llens yCkOpEeHHOTrO AEHCTBUA HOPMAIBHO PAa3OMKHYTA
KOHTAKTOM IPOMEKYTOUHOTr0 pene yckopenus KL2, koropoe cpabareiBaer mepen mOBTOPHBIM
BKJIFOUEHUEM BBIKJTIOUATEIA U, UMES 3aMEJIEHUE HA BO3BPAT, NEPKUT CBOM KOHTAKT 3AMKHYTHEIM

B Teuenue 0.7 — 1 c.
NOKYMEHT NoanncAH

SNEKTPOHHOM NOANUCHIO [POUCXOOUT HA ycTouumBoe K3, 3amura BTOpOM
Ceptuchmkar:  12000002A633E3D113AD425FB50002000002A6
Bnapened: Webayxoea TateAaHa AnexcaHapoeHa OETI YCKOPEHWUA YCPE3 KOHTAKT PEIC KLZ* B
NeitcTeitteneH: ¢ 20.08.2021 no 20.08.2022 ruma PI1-752.
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Yckopenue 3anmrel 10 AlIB mo3zBomser yckopure orkmoueHune K3 u obecrmeunts
CEIEKTUBHYIO JMKBUIAIMIO HOBpEekAcHUM. B cerm makcumaneHas TokoBas 3ammra MT31,
yCTAHOBJIEHHAA HA JMHUU W 1, ITO YCIOBUIO CEJIEKTUBHOCTH JOJIKHA UMETh BBIIEPKKY BPEMEHH
Oompiie, gemM MakcuMadbHad TokoBada 3ammrta MT32 auammn W2. OmgauMm U3 CcrmocoOoB,
obecnmeunBarONX OBICTPOE OTKIIOYEHUE MOBPEXKICHAN HA TMHUN W | 0€3 mpuMeHEHUs CII0KHBIX
3a0IUT, ABIAETCA YCKOPEHHE MAKCHUMAILHOW TOKOBOU 3amuThl 5Tou quHuu 10 AIIB. C sron
nensro 3anmra MT31 Brimommsaercs tak, 4To nmpu BO3HUKHOBEHNH K3 OHA NEpPBEIN pa3 OEHCTBYET
0€3 BBIAEPKKH BPEMEHU HE3ABUCHUMO OT TOT0, HA KakOoW u3 muHud npousonuto K3, a mocne AIIB
OEUCTBYET C HOPMAITBHOU BBIIEPIKKOU BPEMEHMU.

B cnyuae K3 na mmumm W1 cpadbareiBaer 3ammra MT31 (3ameikaercsa konrakt KAL.l u
3amyckaetr pene Bpemenn KT2). [lepeeim 3ameikaercsa kontakt KT2.1 B nenu yckopeHus u
OTKJIFOUAET OTY JUHUIO 0€3 BEIICPKKU BpeMeHU — pUCyHOK 4B. [locne AIIB, ecmn moBpexnenue
yCTPAHWIOCH, JIMHUSA OCTAETCA B padOTE; €CIIN K€ MOBPEKIECHUE 0KA3aI0Ch YCTOMUUBEIM, JIMHUS
BHOBB OTKJIIOYWTCS, HO YK€ C BBIIEPKKON BPEMEHM: ITpH cpadarsiBaHuM BEIXOAHOTO pene AlIB
(KL1) mpousoiiger myck pene yckopenus KL2, y koroporo nepeximodaroTcss KOHTakTel KL2.1 u
KL2.2.

Konrtakrom KL2.1 paspeiBaercsa nens yckopenus, a konrakrom KL.2.2 pene KL2 Oygner
yIOEPKUBATECA B CpadOTABIIEM MOOMOKEHWM, NMOKA HE OTKmodurca K3 u HE pa3oMKHYTCA
KOHTAKTHI PEJIE 3AILIUTHI.

Ha mmkpomnponeccopnail 6aze nanbonsmee pacnpocrpanenue noayunin pene PIIB-01 u
PIIB-02. Onu BBIMOJHEHBI HA WHTETPATHHBIX MHKPOCXEMAX W HA YHU(UIIUPOBAHHOM
KOHCTPYKIUH. [ TATEBAHUYECKOT 0 OTAENEHU LEMEH Pele 0T UCTOYHUKOB BXOIHBIX CUTHAIOB
WU BEIXOJOHEIX IE€TI€H BKIIOYEHUS BBIKIIOUATENS HCIOMB3YIOTCA ICKTPOMATHUTHEIE pEIe C
FEPMETHU3UPOBAHHBIMU KOHTAKTAMH (F€PKOHBI) M BBIXOJHOE pele € OBYMS OOBIYHBIMH
KOHTAKTAMH.

B ¢yukunuonamenou cxeme asromarmueckoro ycrpouctsa PIIB-01 (pucynoxk 2.2)
PAa3MAYAIOTCA YAEMEHTEI (DOPMUPOBAHUS (KOHTAKTAMM) TUCKPETHEIX MOTEHIMATBEHBIX CUTHATIOB,
a umeHHo: mycka JII konrakrom KL 1, 3anmpera mgencteus 3/1, pazpenienus moaroTroBKM K HOBOMY
OEUCTBUI0 — BO3BpATy B UCXO0IHOE coctosHue PB, 3anmrTHOro curuanma, mpemoTBpamniaroniero
noxueie nercteus PIIB npu nepepriBax ero muranus OT MCTOYHHKA HOCTOSHHOTO HATIPAKEHUA
EIl (anement 3I1), smement ynpasiaenus DY BeIXOIHBIM pene KL2 u snement mapopmanum o
nencteuu PIIB (curnamsammm) UO.

QGWMEHT [IoANncAH T'EI OPMHPOBAHH A CHTHAJI0B BKJIHOUCHHA
SNEKTPOHHOM MOAMNMUCHIO (popvmp

Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6

[B u AIIB ¢ BBIOEPKKOU BPEMEHM, DSJIEMEHT
Bnapeneu: lebayxoea TateAHa AnekcaHopoBHa
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3JIEMEHT BEIAEPKEK BpeMeHu DB cpabaTeiBaHus t€ ¥ MOATOTOBKU K HOBOMY JIEHCTBUIO (BO3BPATA)
tB.

OyHKIMN HA3BAHHBIX 3JIEMEHTOB, KpOME KOHTAKTHBIX, BBIITOJTHAIOTCS
B3aUMOJEUCTBYIONIUMA JUCKPETHEIMA WHTErpambHeIMU MuUKpocxemamu DX (M) cepuii, K176,
pEATM3YIONIMMH JIOTUIECKUE OMEPAlMM COBIMANEHUSA CHTHAIOB (JIOTMYECKUX EOUHMI]) U HX
orpunaauia DX (M-HE). Ha ¢pyakimonaneHOM cxeMme nokasaH, HanpuMep, CUHTE3MPOBAHHEIN U3
neyx mukpocxeM DXI1 u DU (HE) snemeHT nmOrmueckoro mepeMHOKEHUS (KOHBIOHKIINN)
OUCKPETHBIX MOTEHIIUAIBHEIX CUTHAN0B DXI.

DJIEMEHT BEIJIEPKKH BPEMEHH BBIMOJIHEH HA MacCUBHBIX RC-uHTErparopax U akTUBHOM
5JIEMEHTE CPABHEHUA ITOCTOSAHHOTO HAIMPAKEHWA, IMOJYY4aeMOro OT MCTOUYHMKA HUTAHUA, C
HAIPSKEHUEM HA 3aPSAKAI0NIEMCI KOHAEHCATOPE PENEHMHOTO0 IEHCTBUA HA OCHOBE UHTET PAIBHOTO
oneparmoHHOro ycuimrensa tuna K553V/11 B mudpepennmnarsHOM BKIIOUEHHH, OXBAUEHHOTO
MOMOKUTEIEHON 00pPaTHON CBA3EIO.

3apsaa KOHASHCATOPOB OT TPAH3UCTOPHBIX MCTOUHUKOB TOKOB OOECIIEYMBAET JNTUHEHHOE
HApaCTaAHWE HANPAKEHWH HA HUX U, CIEN0BAaTENBHO, O00Iee BBICOKYHO, YEM MpPH
SKCOOHEHIIMATEHOM HAPACTAHWH, YETKOCTh CpadareiBaHMsA OECKOHTAKTHOTO PEe BPEMEHH.
M cTOUHMKYN TOKOB BKIIFOYAIOTCS M OTKIIFOYAIOTCA JUCKPETHO U3MEHSIONMMHUCS HATIPSKECHUAMHA HA
BBEIXOJAX JIOTHIECKUX UHTEIPAIEHEIX MUKPOCXEM.

onement 3anpera J0OJ], obecneunBaronii ogHOKpatHOCTE aeucTBua PIIB, comepxur
UHTErpATbHEIE TPUITEPE! DS s 3amoMuHannsa CUrHasia.

B snemeHT ympasneHusa Y BRIXOIHEIM 3JIEKTPOMArHUTHRIM pente KL2 BXoauT BEIXO1HOHM
TpaHm3ucTtop V1, mepexitogaeMell B OTKPEITOE COCTOAHUE OUCKPETHO W3MEHAIOMIAMCSI TOKOM,
B0O30yKIa€MBIM HANIPS)KEHUEM Ha BBIXOAE JIOTHIECKON UHTEr paTbHOM MUKpocxeMel DX 2 . Pene
KL2 umeer nBe 0OMOTKM, BTOpas W3 HUX (TOKOBAsA) — YIAEPKUBAIOMIAA — BKIHOYAETCA
MOCIENOBATENRHO B IENb YIPABIAIONIETO BO3IEHCTBUA YB Ha B030ykKIE€HHME KOHTAKTOpa
5JIEKTPOMATHUTA BKJIFOYEHUSA BBIKJIIOUATEA JUHUW SJIEKTpOINEpenadu, Tpancpopmaropa, ImnH
synekTpocraniuu. Uadopmarnonnsiil saemenT MO BEIMOTHEH HA MHTETPATBLHBIX TPAH3UCTOPHBIX
MEPEKIOYATENAX U CBETOANOIAX.

Ha Bxon PIIB mocrynmatoT muCKpEeTHBIE MOTEHIMAIBHBIE CUTHAIEL OT LEMEN YITPABICHUA
BeIKIOUarenem: curHan mycka CII Bo3HMKaer mpu HECOOTBETCTBHH ITOJIOKEHWUHM KITFOYa
yIPAaBJEHUA (BKIIOUYEHO) M BBIKJIHOUATENS (OTKIIOYEH); CUTHAJ HA PA3PEMIEHHE MOATOTOBKH K
BriroueHuto CPB — oT xmoua ympaBineHus BKIIIOUEHUEM BBIKJIIOUATENS; CUTHANEI 3ampera C3

AOKYMEHT NOANCAH 'IEHHUEM BEIKJIIOUATENS., OT VCTPOHUCTB PEICHHOH
ANEKTPOHHOW NOANUCHIO | » OT YCTP P

Ceptudmrkat: 12000002A633E3D113AD425FB50002000002A6
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OpEeIHA3HAYEHHOTO M1 uX onmpoOoBanus). Ha Bxon smementa 311 3amiuTel OT HEMPABUIABHOTO
OEUCTBUSA IPU IEPEPHIBAX NUTAHMA CXEMBl mocrynmaer nHampstkenue EII or mcrounuka
onmeparuBHOTO TOKa. [Ipu ero nammauu PIIB roroBo k mencrButo, T.€. HAXOAUTCS B COCTOAHUH
oxunanus (repkoH 311 pazoMkHyT).

[Tpu mocrynmnennu curnana mycka cpabaremBaer pene KL1 smemenrta Ol u Bo30yxmaer
synemMeHT DBAIIB, BRIXOOHOM AUCKPETHBIM CHUTHAJI KOTOPOTO MHPOXOIUT YEPEe3 JIOTHUYECKYIO
mukpocxemy DX 2 snementa ynpasineHus DY, Omaromapsa IOCTYIUIEHHIO Ha BTOPOH €€ BXOJ
curHana or OIl. TloABmaromieecs HanpsKEHWE OTHOCUTEILHO OTPHUIATENHLHOTO ITOTEHIIUAIA
smurrepa V1 nHa Beixone DX 2 (myneBor moTeHIman) BO30yKIOAeT TOK 4EpPEe3 SMUTTEPHBIN
MEPEX0 TPAH3UCTOPA, MEPEKTIOYAONIAM €r0 B OTKPBITOE COCTOAHME; BeIXOomHOe pene KIL2
cpabareiBaeT W BO30YKIAeT COOTBETCTBYIONIYI0 IIemb YDB ymopaBneHus BO3IYIIHBEIM
BBEIKJIFOUATEIEM JIMHUU JJIEKTpornepenauu, ocymecrsisionium bATIB.

onemenT bAIIB omnoBpemenno nepexmouaer tpurrep DS curnamom, nmoctynaroniuMm Ha
€T0 BXO/]I 3aMMCH S, HANPAKEHNE HA BBRIXOAE KOTOPOT0, MOABIIAIONIEECA C HEOOIBIION 3a0EPKKOM
t3, youpaer, Bo3mencrBys Ha wHBEpCHBINM Bxox DXI1 (3AITPET), Beixomnou curnan BAIIB,
obecnmeunBas OMHOKPATHOCTE €T0 JEUCTBUSL.

Ecym BeIKITIOUaTENE MacCaAaHEIM, TO er0 AIIB npousBogurcs ¢ BEIAEPKKOU BPEMEHH.

[Ipu srom nens BAIIB BeIBOOWUTCS W3 AEHUCTBUSA, KAK YCJIOBHO ITOKA3aHO HA CXEME
Hakmaakou SX. Ilo curnamy DIl cpabateiBaer snmement AIIB u 3amyckaer pene BBIAEPKKH
BpeMeHHn cpadaTeiBanus tc. CHUrHAI My CKa ITOCTYITAET TAKKE HA OJIUH U3 IBYX BXOI0B MUKPOCXEM
DX1 u DX 2 . [locne cpabaTeBanms peneHOro 3JIEMEHTA BPEMEHU {C €r0 CUTHAM MOCTYHAET Ha
BTOPOH BxO0a MHMKpocxeMmel DX] u paspemaer mpoxoxkaeHUEe MyCKOBOIO CHUTHAIA HA BXOO S
3armcu Tpurrepa DS snemenTta ognokparnoctu aenctsua JOJ] u Bropou Bxoaq Mukpocxemsl DX
2 , KOTOpas HMEPEKIIYAETCA OO0 HyJIEBOro moreHuuana () — ITOJIOKUTEIEHOTO OTHOCHTEIEHO
OTPULIATEIFHOTO MOTEHIMANA SMuTTEpa Tpansucropa V1. Hanpssxenuem, Bo30yxmarommm TOK
YMUTTEPHOTO mepexona, tpamsuctop VI orkprBaercs, pene KL2 cpabarsmBaer. Ero konrakr,
COEIUMHEHHBIM TMOCIEI0BATENRHO CO BTOPOM (yIAEPKUBAIOMIEH) OOMOTKOM, 3aMBIKAET IIEMb
BO30yKIEHNUA KOHTAKTOPA LIETH 3JIEKTPOMATHUTA BKIFOUEHUS MACIAHOTO BBIKIIFOYATEIA.

Beixognou curnan saementa DXI, kak yka3pBamoCh, MOCTYIIAET HA BXOJ 3alACH S
Tpurrepa DS, BEIX0gHOE HanpsKkeHNe KOTOPOro ¢ HEOOIBIION 3anep kKo tB mpomsBoaur (uepes
DX 2 ) zanpert nerictBus AIIB, o0ecrieunBas o sHOKpaTHOE MOBTOPHOE BKIOYEHH € BBIKIFO IATEIIS.

Kak BUOHO M3 CcXeMmbl, MyCKOBOM curHan Il uwepe3 nnemMeHT MOATOTOBKH K HOBOMY

[NOKYMEHT MOANUCAH -
SNEKTPOHHOM NOANUCHIO a DX 3) snmemenra DB BBLIEpPKKH BPEMEHU (B

Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6

ncuesnoeHua ClI u nucreuenns spemenu tB (ae
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa

auMm gepes DX2, Onaromaps HAIMUHUIO HA BTOPOM
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ero Bxone curHana ot I1/], m moctymaromium Ha Bxon cuuteiBaHuA R tpurrepa DS cHmmaercs

3ampet geucreua AIIB. Cxema B 1e10M NPpUXOOUT B UCXOTHOE COCTOSAHUE.
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Pucynok 2 — @yuknuonansnasa cxema pene PIIB-01

CPB
—

OOBITHO BO M30€KAHME TBYKPATHOTO BKIIFOYEHUS HA yeToMuMBOE K3 OT IBYyX yCTpOMCTB
AIIB, pacmon0KEeHHBIM IO KOHIAM JIMHUW, TMPOU3BOUTCS CHAYATd €€ OMmpoOOBAHME TyTEM
BKJIFOUEHUA C 0qHOM CTOPOHEI (AIIB ¢ koHTpONnem oTcyTCTBUA HANpsA)keHMA). Ecnn Hanpsxenue
HA JIMTHAU BOCCTAHOBUIIOCH, T.€. MOBPEKIECHUE YCTPAHUIOCH, NTEUCTBYET BTOPOU KomIiekt AlIB
(AIIB ¢ koOHTpONEM HATMYMS HATIPSAKECHU ).

B tex CIIyHafAx, KOrdd CHHXPOHH3M HAPYIIACTCA, Hd THHHAX MPUMCHAIOTCA B 3dBHCUMOCTH

NOKYMEHT NMOANMCAH VCTPOHCTB AlIB: HCCUHXPOHHOC (HAHB),
SNEKTPOHHOW NOANMUCHIO
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cunxpornzma (AIIBYC), ¢ camocuHX poHM3AIUEN CUHXPOHHBIX TEHEPATOPOB, KOMIIEHCATOPOB U

nsurartenacu (AITBC).

Q1 TA2 2 1 TAI Ql T_l.f—a g
@R == =B GO
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; !

B manHOM 53KCIEPUMEHTE HWCIIOJB3YETCA JUHHMA SICKTPONEpenadu C OBYCTOPOHHHUM

nuTaHueM (CM. puc). OT cepeauHEl TMHUN NOJIYy4aeT MUTAHWE aKTUBHAA HAarpy3ka P, na mmuax
KOTOPOH yCTPAaUBAETCA KOPOTKOE 3aMbIkaHue K.

Beixmouarens Q3, paboraromuii B aBTOMATUYECKOM PEKUME, HCMOIB3YETCA A
OTPaHUYEHUS BPEMEHH 3TOT0 KOPOTKOTO 3AMBIKAHMA.

Tokoseie zanmta u ycrpoiictea AIIB mMoaenupyroTca HA KOMIBIOTEPE C MOMOTIBIO
cnenuansHOU mporpammel. [Ipegnonaraercs, 4To HAPYHMIEHUA CUHXPOHHOU PaOOTEI HCTOYHUKOB

[MTUTAHUA HC ITPOUCXOIHT.

VYrazanue no mexunuke de3onacHocmi:
VYkazanus mo TeXHUKE 0€30macHOCTH MPU BEITTOJIHEHUN TA00PATOPHBEIX padOT MPUBEIEHBI

B IIPUJIOKEHUE A.

Ykazanun no evinonnenuro nabopamopuoii padomel:

— Y0emurech, 94TO YCTPOWCTBA, UCHOIB3YEMEIE B AKCIIEPUMEHTE, OTKIIOUYEHBl OT CETH
HIEKTPOUTAHUS.

— Coeguaure THe3aa « T K» ncrouauka GG1.

— CoeguHure rHe3aa 3anUTHOrO 3a3€MIIEHUS YCTPOMCTB, UCITOJIB3YEMBIX B OKCIIEPUMEHTE,
¢ tHezooM «PE» ncrounmuka (GGl.

— Coenunure anmnaparypy B COOTBETCTBUHM C SJIEKTPUUECKOH CXEMOM COEIUHEHUH.

— TymOneper nenurene HaANpsKEHUI KOHHEKTOpa Al2 ycranoBuTe B momokeHue «1:1».
TymOnep BriOOpa pexuma pabOTBEl 00mMIEM TOYKM AHATOTOBRIX BXOJOB KOHHEKTOpa Al2
ycraHoBuTe B monoxeHue «AIGND». TymOneprer BeiOOpa pexuma padOTEl HHM(PPOBEIX
BXOJOB/BRIXONOB Omoka All BBOma-BeIBOOA HMU(PPOBEIX CUTHAJIOB YCTAHOBUTE B ITOJIOKEHHE

s#prrvnmy (Tuandiman nrrim) ooa roarrrarean NTOW) DIO?), B IIOJIOKEHHE «BXOOI» MOIIED BREDX
AOKYMEHT NoarmiiCAH A (T}’ P P )

SNEKTPOHHOW NOANMCHIO

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
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— Ilepekmouarenn pexuMoOB padOTE TPEXMOMOCHBIX BEIKIOuarenen A2, AS u A7
yCTaHOBUTE B nosiokeHue «ABT.», Beikmtouarens A6 — B nmonoxenue «PYUH.».

— HomwmHanenubeie Hanpsxkenus 0OMOTOK TpaHc(hopmaropoB Omoka Al BeIiCTaBbTE
paBueiMM, Hampumep, 127/230 B. Ilapamerper muamit snekrponepemaun A3 u A4
MEPEKTIOUATENIMHI YCTAHOBUTE, Hanpumep, caeayronmmi: R = 200 Om, L/RL=1,2/32 I'n/Owm,
C1=C2=0 mx®D. Beibepure moniHOCTE aKTUBHOM HArpy3ku A8, nanpumep 80% ot 50 Bt Bo BCcex
Tpex (pazax.

— IlpuBemure B pabouee cocTOAHME NEPCOHANBHBIN KOMIBIOTEp Al3 u 3amycrure
npuKIanHyo nporpammy «AllB miaun snexkrponepenadun ¢ ABYCTOPOHHUM ITUTAHUEM).

— 3anaure ycraBku 3amuTel 1 ATIB, HaxaB Ha COOTBETCTBYIONIYIO BUPTYAIBHYIO KHOTIKY.
Hampumep, nCrnoas3yiite yCTaABKU MO YMOTUAHUIO.

— Brmrouure Beikaouaren «CETbhb» seikmouarenein A2, AS, A6, A7, bnoka All Beona-
BBEIBO/1A IIM(DPOBEIX CUTHATIOB.

— Bxmouwre wucrounuk Gl. O Hamuuu HAOPAKEHUH HA €r0 BBIXOAE OJIKHEI
CUTHAJIM3UPOBATE CBETAIINECA CBETOIHO JIBL.

— Haxwvure Ha BUPTYATBHYI0O KHOOKY «3amyCTUTBE» U CMOJEIUPYHUTE KOPOTKOE
3aMBIKAHHME, BKJIIOUNB BRIKIFOUaTenb A6. [Tocne Toro, kak aBromMaruka 3aBepmuTr CBOO padoTy,
OCTAHOBUTE 3aMUCh. HaxxMure HA BUPTYANBHYIO0 KHONKY «OTOOpa3uTh 3aMMCAHHBIA ITPOLIECC) U
OPOAHATU3UPYUTE OCHWIJIOTPAMMEBEL TOKOB W HANPMKEHUM, a Takxke uH(QOpMALMID O
MOCIEN0BATEILHOCTH MPOU30MIEANIINX COOBITHH.

— IIpu pabote ¢ mporpaMmoi CIEAYET HOMB30BATHECA €€ BO3MOKHO CTIMMU:

— MacmTabupoBanue OCIILIOTPAMM MPOU3BOIUTCA MYTEM HAXKATUA HA rpapuKke JIEBOU
KJIABUIIM MBIIIY U, HE OTIYCKasA €€, MIEPEMENIICHNA MAaHUITYIATOPA CIIEBA HAIPABO U CBEPXY BHH?3.
Bo3epar k HaganpHOMY MACIITA0Y OCYIMIECTBAAETCA 0OPATHBIM NMEPEMENTIEHUEM MAHUITYIATOPA —
CIpaBa HAJIEBO M CHU3Y-BBEPX.

— JIBurars rpaduk oCpIorpaMM OTHOCHTENBEHO OCEH KOOPANHAT MOKHO ITyTEM HAKATHS
1 yAEPKAHUA HA HEM OPABOM KHONKU MBIIINA U €€ OTHOBPEMEHHOTO MEPEMENIEHNS B HYKHYIO
CTOPOHY.

— Jlnsa ynoOcTBa ompeneneHus 3HAUEHUN BEAMUWH N0 rpa)ukaM B HUKHEH 9aCTH JKpaHa
0TOOPAKAIOTCS TEKYIIME KOOPAUHATEI YKA3ATEIA MBIIIIH.

— Ecnu 3anmmra «3amyCTiiace», TO Ha SKPaHe KPACHEIM MIPU(PTOM 0TOOpa)kaeTcsa BpeMs,

ocTaBieecs 10 ee cpabareiBanusa. Bpems, octaBmieecs no cpadarsiBanus AIIB, oroOpawxkaercs

[AOKYMEHT NOANUCAH
SMNEKTPOHHOM NOANUCHIO
Ceprudmkar: 12000002A633E3D113AD425FB50002000002A6
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— 3amuce SACKTPOMATHUTHEIX MPOIECCOB B CXEME MPOWU3BOAUTCA MNPOTPAMMOH B

nuknnaecku oydep. Ero nnuna cocrasnser 15 cekyH.

— ITo 3aBepmenun skcnepumeHToB oTKMounTe UCTOUHUK (Gl u Beikmouarenn « CETbh»

omoxkos A2, A5, A6, A7Tu All.

3471

o1

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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Cooepoicanue omuema:

OT4eT OOmKEH CONEPIKATE:

1. Hazpanue pabotsr;

2. llens paborsr;

3. Kparkue TeopeTnueckue CBEIEeHI S,

4. Onucanue UCIoIb3yeMOro 000py10BaHUA U MATEPHAIIOB;
5. ITopanok BermomHeHus padoTHI;

6. Beruncienus nu 00padoTka pe3ynabTaTos;

7. BEIBOIEL.

Konmponsnwie eonpocwi:

1. YTo Takoe yCrnemHocTs aBTOMAaTHIECKOTO TOBTOPHOT O BKITIOUEHU A !

. I'me obsa3arensHo ycranaBnmuBare AlIB s moBTOpHON mogauyu HANPAKEHUA !
. To Takoe HECHHXPOHHOE MOBTOPHOE BKIIOUEHUE?

. Korga mo¥HO 0TKa3aThCA OT MeP, MPEAOTBPANIAIONINX HECHHXPOHHOE BKITIOYEHUE !

. Yckopenwne 3anmTs mocie AlIB.
. Yekopenue 3anmtsl 10 AIIB.

. [Ipyxnun padotsr PITIB-017?

R e = T ', D SN VS T

. Uro Takoe Tpurrep?

10. Ocymiecrenenue BAIIB na PITB-01?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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Mabopamopnas paboma Ne3. Aemomamuueckoe pe3epeHoe 6K YeHUe CeKUUOHH 020

GHIKTI0UAmenss ROHU3UM e/TbH Ol ROOCH AHUUIL.

L enws pabompr: O3HaKOMIEHHUE C OCHOBHBIMH IMPUHIIUITAMU PE3EPBUPOBAHMS, PEATN3AIUA
X B PA3IMYHBIX CXEMAaX, PACUET YCTABOK M BEIACHEHUE NEHCTBUA aBTOMATHKH IMPU PA3TNUYHBIX

BHOaX HCHOPMAJIBHBIX PCHKHUMOB B CCTH.

Ocrnoevt meopuu:

Jlnga  HamexHOro  SIEKTPOCHAOKEHWSA  MmOTpeOUTenerl B SHEProCUCTEMAX U
3JIEKTPOYCTAHOBKAX ~ CO3JAIOTCA  CIEHUAIBHBIE  CXEMBI  SJIEKTPUUECKUX  COEIUHEHWH,
o0ecreuynBaronIue MOBHIIEHHYIO HATEKHOCTD.

BEICOKYI0 CTENEHB HANEKHOCTU HIACKTPOCHAOMKEHMA O00ECHEeYMBAIOT CXEMBI ITUTAHUS
MOACTAHIIUA OJHOBPEMEHHO OT IBYX M 00JIE€ MCTOUHMKOB IUTAHUS, MOCKOIBKY HPH TAKHUX
CXEeMax aBAPUHHOE OTKIIOYEHHUE OTHOTO M3 UCTOUHHUKOB HE HAPYIIAET MUTAHUA NOTPEOUTENEH.

HecMmoTps Ha 5TH O4EBHAHEBIE NPEUMYIIECTBA MHOTOCTOPOHHETO MMUTAHUA NOTpeOUTENEH,
OO0MBIIIOE KOMUUECTBO MOACTAHIMNA BO3AYMIHBEIX M KAOETBHBIX CETEHM, UMEIONIUX OBAa U Oomee
MCTOUHUKOB ITUTAHUA, pa0OTAIOT MO CXEME OJHOCTOPOHHETO NUTaHusI. OTHOCTOPOHHEE MMUTAHUE
MMEIOT TAKKE CEKIUU COOCTBEHHBIX HYK SIEKTPOCTAHINN.

[Tpu pazBuruu cerelt 0JHOCTOPOHHEE MUTAHUE YACTO ABJIAETCS € JMHCTBEHHO BO3MOKHBIM
pelIeHueM, TaK KAK PaHee yCTAHOBJIECHHOE O00OpYyIOBAHME W pENeHHAas 3aldTa HE MO3BOJISIOT
OCYIIECTBUTH MAPAIIEIbHYI0 pa00TY UCTOUYHUKOB ITHTAHUS.

HenocratkoM OOHOCTOPOHHETO MUTAHMUA SBIIAETCS TO, YTO ABAPUIHOE OTKIIOYECHHUE
pabouero NCTOYHNKA MPUBOAUT K MPEKPANICHAIO0 MATAHWA NOTPEOUTENEN, T.€. K ABAPUM.

JTOT HEAOCTATOK MOXKET OBITh B 3HAYWTENBHOW CTENEHW YCTPAHEH OBICTPBRIM
ABTOMATHUECKUM BKIIIOYEHHEM PE3EPBHOTO MCTOUYHMKA WIM BKJIIOUEHHUEM BBIKIIOUATENSA, HA
KOTOPOM MPOU3BOAUTCS JEIEHUE CETH. {711 BBIMOTHEHHNA STOH OMEPAIMH MHPOKO UCHOIB3YIOTCA
CHEMATLHBIE ABTOMATHUECKUE YCTPONUCTBA, MOy YMBIINE HAMMEHOBAHNUE ABTOMATOB BKJTIO UEHHS
pesepea (ABP).

ABTOMATHUECKUN BBOJ PE3E€PBA — OJMH U3 METONOB PEIIEMHOMN 3aNINTHL, HAMMPABICHHBIHI
HA MOBBIMIEHUE HANEKHOCTH PA0OTHI CETH SJIEKTPOCHADKEHU . 3AKII0YAETCA B ABTOMATHYECKOM
MONKJIIOYEHUH K CUCTEME NOMOJHUTEIbHBIX UCTOYHHUKOB IMUTAHUA B CIyd4ae MOTEPU CHCTEMOMN

3JIEKTPOCHAOKEeHNA M3-3a aBapuu. CorsmacHo IIYD Bce moTpeduTenH IEKTPUYECKON SHEPTHH

NOKYMEHT MOANMWCAH
SNEKTPOHHOW NOAMUCHIO
CepTudvkar: 12000002A633E3D113AD425FB50002000002A6
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3HAYUTEIEHEIN MATEPUAIBEHEIN yIIepO, ONaCHOCTE A 0€30macHOCTH rOCyaapCTBa, HAPYLUIEHUE
CJIOHBIX TEXHOJIOTHUYECKHUX MPo1eccoB u mp. Il kareropusa

K 3TOH TPYIIIE OTHOCAT JJIEKTPONPUEMHHKH, MEPEPHIB B IHTAHWUU KOTOPBIX MOKET
MPUBECTH K MACCOBOMY HENOOTHYCKY IPOOYKIWHW, IPOCTOK padoumx, MEXAHU3MOB,
IPOMEINIIEHHOT 0 TpauncmopTta. I1I kareropus — Bce oCTanbHBIE TOTPEOUTENN HITIEKTPOSHEPTUH.

Takum o0pazom, kpome HEYOOOCTB B NMOBCEOHEBHOW JKM3HM YEJIOBEKA, AJIUTEILHBIU
MEPEPEIB B OJEKTPONUTAHUM MOKET MNPUBECTU K YIpo3€ KU3HU U 0E€30MacHOCTH JIIOJEH,
MATEPUATEHOMY ymIepOy W OpPyruM, HE MEHEE CEPBE3HBIM MOCIEACTBUAM. becmepeboiHoe
MUTAHUE MOYKHO PEaaIn30BaTh, OCYIIECTBHUB JJIEKTPOIUTAHUE KAXKOOTr0 moTpedurens OT ABYX
MCTOYHUKOB OJHOBPEMEHHO (I moTpedurenen | kareropum Tak U 1enawT), OQHAKO MOm00HasA
CXEMa UMEET PAJ HEAOCTATKOB:

1) TOKM KOPOTKOrO 3aMBIKAHHS IMPU TAKOM CXEME ropa3fo BEINIE, YEM IIPH Pa3JEIBHOM
MATAHUU TOTPEOUTENEH;

2) B NUTAIONIMX TPAHC(POPMATOPAX BEHIIIE MTOTEPH HIEKTPOSHEPTUH;

3) peneriHas 3andTa CIOKHEE, 4eM IMPU pa3aeIbHOM MUTAHUH;

4) HeoOXOAUMOCTE y4€Ta HEPETOKOB MOMIHOCTH BBI3BIBAET TPYAHOCTH, CBA3AHHEBIE C
BEIPAOOTKON OMPENENEHHOTO PEKNUMA PAOOTEI CUCTEMEL.

B HEKOTOpEIX Ciydasx HE NOIYYAeTCAd pPEaIn30BaTh CXEMy H3-3d TOr0, 4TO HET
BO3MOKHOCTH OCYIIECTBUTH MAPAUIENBHYIO pad0Ty HWCTOYHHUKOB IATAHUA H3-3d paHEe
yCTAHOBJIEHHOM PEICHHOMN 3alIUTH U 000 Py 10BAHUA.

B cBA3M ¢ 5TUM BO3HMKAET HEOOXOIMMOCTE B Pa3aeIbHOM MIEKTPOCHAOKEHNH U OBICTPOM
BOCCTAHOBIIEHUH SJIEKTPONMUTAHUA moTpeduteneit. Pemenne stou 3amaun u BeimonHsaer ABP.
ABP mOkeT mNOOKMOYNUTE OTAEIBHEIN UCTOYHHK SJIEKTPOSHEPTUH (TE€HEPATOP, AKKYMYJLITOPHAS
Oarapero) WM BKJIIOYUTE BEIKIIOYATEND, PA3AEIIAIONINH CETh, IPU 3TOM ITEPEPHIB MATAHUA MOKET
cocraByaTh Bcero (0.3 — (.8 cexkynn (310 BpemMs cpadaThIBAHNA BEIKIIOYATENA ).

[Ipu npoektupoBanumn cxemer ABP, nomyckaromied BKIIOYEHME CEKIUOHHOTO
BBIKJTFOUATENA, BAKHO YUWTBIBATH MPOITYCKHYIO CHOCOOHOCTH NMUATAIOMIETO TpaHC(OpmaTopa M
MONIHOCTE MCTOUHHMKA SHEPruM, MUTAIONINX MAPAUIENBEHYI0 CUCTEeMy. B mpoTtuBHOM Cciydae
MOJKET ITOJIYUHUTHCS TAK, UTO IIEPEKITIOYEHNUE HA IMTAHUE OT NMAapauIEIbHOU CUCTEMEBI BEIBENET U3
CTPOA M €€, TaK KaK MCTOYHUK NMUTAHUA HE CMOKET CHPABUTHCA C CYMMApPHOU HArpy3KoH 00enx
cucrem. B cmywae ecim HEBO3MOXKHO moaoOpaTh TakOM MCTOYHHUK MWTAHWUA, OOBIUHO

MPENYCMATPUBAIOT TAKYIO JIOTHKY 3aIIUTHI, KOTOPas OTKIIOYUT HAMMEHEE BAKHBIX [TOTpeduTene

NOKYMEHT NOANVCAH
SNEKTPOHHOW MOAMNWCHIO
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pabouas CeKIusa NUTAIMIEN CETH, U OQHA pe3epBHasi. B ciyuae morepu nuranusa pabouen
cekuun ABP moakmouuT pe3epBHyIO CEKIIUIO.

- ABP nByxcroponnero neurctBus. B sTou cxeme mro0as u3 AByX JTUHMH MOKET OBITh Kak
pabouei, TaKk U pe3EPBHOM.

Bce ycrpoiictea ABP nomxHE yIOBAETBOPATE CAEAYIOMIMM OCHOBHEIM TPEOOBAHUAM.

1. Cxema ABP nomxHa npux0oauTh B IEHCTBUE ITPU UCYE3HOBEHUH HAMTPAKEHNAA HA IIMHAX
norpedburens no mo0OOM NpuYWHE, B TOM YHCIE IPH ABAPUUHOM, OMMOOYHOM WJIH
CaMOMPON3BOJIEHOM OTKIFOUEHWH BBIKIIOYATENEH pa00Uero MCTOUHUKA ITUTAHWA, 4 TAKKE IPH
MCYE3HOBEHUM HANPAKEHHA HA I[IWHAX, OT KOTOPBIX OCYIIECTBIAETCA NOUTAHUE padodero
MCTOYHUKA. BriroueHne pe3epBHOr0 MCTOUHUKA 9ACTO AOmyckaerca takxe mpu K3 ma mmnHax
TOTPEOUTENS.

2. Jlna TOoro 4roObl YMEHBUIUTE AJIUTEIRHOCTE HEPEPBIBA NUTAHUS ITOTPEOUTEIEH,
BKJIIFOUEHUE PE3EPBHOT0 HMCTOYHMKA IMMTAHUA [TOJGKHO TNPOM3BOIMTHCA Cpasy KE IOCHe
OTKJIFOUEHUS padO4ero HCTOYHHKA.

3. Heuicteue ABP nonxuHO OBITE OJZHOKpATHBIM, U4TOOBI HE MOMYCKATh HECKOJBKUX
BKJIFOUEHUI PE3EPBHOTO MCTOUHHUKA HA HEyCTpaHnuBmeecsa K3.

4. Cxema ABP ne nomxHa nmpuxOoguTes B AEHCTBUE OO OTKJIIOUEHHUS BBIKIFOYATENA
pabouero wucrouyHuka, 49TOOBI W30€kKaTh BKIIOUEHHA PE3EPBHOrO HCTOYHMKA Ha K3 B
HEOTKIIOUUBIIEMCS padodeM UCTOYHUKE. BrImonHenue 31oro TpedoBaHMA UCKIIIOYAET TAKIKE B
OTAEJBHEIX CIy4asaX HECHHXPOHHOE BKJIFOUEHUE ABYX UCTOYHUKOB ITMTAHUA.

5. lna Toro uTto0OsI cxema ABP neiicTBOBaIA MPU UCUE3HOBEHNN HAMPSKEHISA HA TIIMHAX,
OUTAONMX pad04YMil MCTOYHMK, KOTAA €r0 BEIKIIOUATENhL OCTAETCA BKIKOUEHHBEIM, cxema ABP
DOJDKHA JOIMOMHATECA CIENMATLHBIM Iy CKOBEIM OPraHOM MUHUMAJIBHOTO HAIIPS/KECHH,

6. Jlna yCKOpeHUs OTKIIOUEHWUS PE3EPBHOrO MCTOYHHKA MPHU €r0 BKIOYEHUM HA
HeycTaHoBuBIIEeCs K3 O KHO nmpenyCcMaTpUBaTeCA YCKOPEHNE 3aIIUTHL PE3EPBHOTO NCTOYHHUKA
nociae ABP. 910 0co0enHO BaHO B TE€X Caydasx, KOrAa MOTPEOUTENN, MOTEPABIINE MUTAHUE,
MOJKTIOUAIOTCA K IOPYrOMy HCTOUHHUKY, HECYIIEMY HArpPy3Ky. YCKOPEHHAsA 3anmra OOBIYHO
OEMCTBYET MO IEMM YCKOPEHUA 0€3 BEIACPKKHU BpeMEHHU. B yCTaHOBKAX k€ COOCTBEHHBIX HY XK, 4
TAKKE HA ITOACTAHIMAX, MUTAIONMX OOJBIIOE YHMCIO 3IEKTPOABUTATEIEH, YCKOPEHUE 3AIIUTEI
ocymectBmaercs no 0,5 c¢. Takoe 3amenneHue yCKOPEHHOM 3amIUTHL HEOOXOOUMO, YTOOBI
MPEOOTBPATUTE €€ HENPABUILHOE CpaldaThlBAHUE B CIy4de KPATKOBPEMEHHOTO 3aMBIKAHUA
KOHTAKTOB TOKOBBEIX PE€JIE B MOMEHT BKJIIOUEHUS BBIKIIOUATENA MOJ OEUCTBHEM TOTYKA TOKA,
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B kauecTtBe m3meputensHOro opraHa ans ABP B BEICOKOBOIBTHEIX CETAX CIYKAT PENE
MUHUMAJIBHOTO HAOPSKECHUS, TOKTI0UYEHHBIE K 3aNUIIAEMEIM YIACTKAM Uepe3 TPaHC(PopMAaTOpEI
HanpsKeHUsA. B cioyyae CHIDKEHUS HAMPSAKEHUS HA 3alIUIIAEMOM YUACTKE SIEKTPUIECKOM CETH
pene na€r curnain B cxemy ABP.

OpnHako, yCJIOBHE OTCYTCTBUS HAMPAKEHUA HE SBJAETCA JOCTATOYHBIM JJIA TOTO, YTOOBI
ycrpouctB0 ABP nHauano coro pabory. Kak mpaBwio, nomxkeH OBITE YIOBIETBOPEH €MIE PAX
yCJIOBHU:

Ha 3ammmiaeMoM yd4acTKE HET HEYCTPAHEHHOTO KOPOTKOTO 3aMbIKaHWA. lak Kak
MOHWKEHUE HANpPSKEHUS MOKeT OBITh CBA3aHO C KOPOTKUM 3aMBIKAHUEM, BKIIOUEHUE
OOTMOJIHUTENBHEIX HCTOYHUKOB ITMTAHUA B 5TY LIEIb HELEIECO00PA3HO U HENOITY CTUMO.

BBOIHOI BEIKTIOUATENS BKIIIOUEH. ITO yCAOBHE TpoBepsaercs, uroOsr ABP He cpabdborarno,
KOTld HAIIPSHKEHUE UCYE3JI0 U3-3a TOr0, YTO BBOJHOH BBEIKJIFOYATENEL OBLI OTKIIOYEH HAMEPEHHO.

Ha cocennem yuactke, OT KOTOPOTO MPEAMONIAra€TCA MOJydaTh MUTAHUE MTOCIIE JEUCTBUA
ABP, nanpsxenue npucyrcrsyer. Ecmm 00e mararonine TMHUNA HaX0IATCA HE IO HAMPSAKEHUEM,

TO MCPECKIHYCHHUE HEC UMCCT CMBICIIA.
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[Tocne mpoBepky BEIMOMHEHNUA BCEX ATUX YCIOBUM norndeckas yacte ABP naér curnan na
OTKJIFOUEHHE BBOAHOTO BEIKIOUATEN S 00€CTOUEHHON YACTH SNEKTPUYECKOH CETH U HA BKIIFOYECHUE
MEKIMHENHOTO (WIN CEKIMOHHOTrO) BeIKIOUaTend. llpumduém, MEXIMHENHBIN BBIKIIOUATEND
BKJIFOYAETCA TONBKO ITOCJIE TOT0, KAK BBOJHOW BEIKJTIOUATEIb OTKIFOUHIICS.

B HM3KOBOJBTHEIX CETAX OOQHOBPEMEHHO B KAYECTBE M3MEPHUTENRHOTO M ITyCKOBOT' O OpraHa
MOTYT CJIy7KUTh MATHUTHEIE My CKATEITH.

Hcnonp3yrorcss nBE OCHOBHBEIE CXEMBI OOHOCTOPOHHETO MHUTAHWA IOTpPeOUTENnEed mIpu
HAJIMYUH IBYX WIN 00JI€€ HCTOYHHUKOB.

B nmepBoii cxeme 0UH UCTOYHUK, BKIIOYEH U IMMATAET MOTPEOUTENEH, 4 BTOPOH OTKIIOUYEH
U Haxomutca B pesepBe. COOTBETCTBEHHO ATOMY IEPBBIM UCTOYHMK HA3BIBAETCA paboumm, a
BTOPON — pe3epBHBIM (puc. 3.1 a, 0). Bo BTOpoii cxeme BCE MCTOUHUKN HOPMAJIBEHO BKIIFOUEHEI,
HO padOTaroT pa3geabpHO HA BEIACICHHEIX TOTpedOuTenen. Jlenenne 0CymeCcTBIIETCS Ha OTHOM U3
BRIKJIFOUATENneu (puc. 3.1 B, r).

PaccmoTpum npuHnunel ucnons3oBanua ABP Ha mpumepe cxem, NpUBEIEHHBIX HA PUC.
3.1.

1. Iluranue mopcranmmm A (puc. 3.1, a) ocymecTBmaercs mo padbouenn muauu W1 ot
noncraniuu b. Bropas muausa, npuxoaamiaa ¢ noactaniu B, sBaseTcs pe3epBHON U HAXOAUTCA
non HanpskeHueM (Beimodarens Q3 muanu W2 nopmaneno otkimoueH). Ilpu oTkmouenun
nuand W 1 aBTomatnuecku ot ycrpoictea ABP Bkmogaercs Beikmouarens Q3 1 Takum 00pazom
BHOBb mnojgaercsa mnuranue norpedurenam mnoxacranumm A. Cxemsr ABP moryr umers
OTHOCTOpPOHHEE WM ABycTOpoHHee nencrBue. [Ipum ommocroponnem ABP mmus W1 Bcerma
noykHa OvITe paboueit, a muaus W2— Bceraa pesepeHou. [Ipu gsycroponnem ABP mobas u3
STUX JTUHUU MOJKET OBITh pabouel u pe3epBHOIL.

2. [luranne SneKTPOABUTATENEN M APYTHUX MOTPEOMTENEN COOCTBEHHBIX HYKI KAKIOTO
arperara SJIE€KTPOCTAHIIUM OCYIIECTBIAECTCSA 0OBIYHO OT OTAEJBHEIX paboumx TpanchopmaTropoB
(Tl u 12 na puc. 3.1, 0). IIpu orknrouennu padodero Tpancopmaropa aBTOMATHYECKH OT CXEMBI
ABP Brurouarorcs Beikmouarens Q5 u oguH u3 Beikirouareneil — Q8 (mpu otkmouenun 1'1) mnm
Q7 (mpu orxmrouenun 12 )—pesepBHoro Tpanchopmaropa T3.

3. Tpaunchopmaroper T1 u T2 BrmoueHsl Ha pasHeie cucreMmsl muH (puc. 3.1, 0).
[IIuHOoCOoOeMMHUTENEHEIN BEIKIOYATENS (5 HOPMANBHO OTKIIOUEH. [IpHu aBapuitHOM OTKIIIO UEHUH
noboro m3 pabounx TpaHcpopmaropoB aromatnueckun 0T cxemsl ABP  Brimrouaercs
BBEIKTIOYATENb (S, MOAKIOYas HATPY3KY IIMH, HOTEPABIINX MUTAHNE, K OCTABHIEMYCS B padoTe
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4. Ilopgcranuuu B u I' (puc. 3.1, r) HOpMATEHO OUTAOTCA PaaUaIbHO OT MOACTAHIMMN A U
b coorBercrBenno. Jlunua W3 HaxomuTca mon HAMPSKEHUEM CO CTOPOHBI MOoAcCTaHuu B, a
BeIKIIOUATENs Q5 HOpMansHO oOTkaIodeH. [lpu  aBapuiiHOM OTKIIOUEHMM JOUHHM W2
ycrporctBOABP, yecranoBnennoe na noacranumu [, BkmodaeT BeIkKodaTens Q5, B pe3ynsTare
4yero nuraHue ¢ moacraniuu I meperogurca na noacraniuio B mo. muanu W3. [lpu oTkmouennm
nua W1 nmoacranuma B u Bmecte ¢ Hew muHuA W3 ocrarorcs 0e3 HanmpsaKEeHuUs.

HcuesnoBenne HanpsbkeHus HA TpaHCc(pOpMarope HampshKeHWs |V Takke IPUBOIUT B
neucteue ycrpouctso ABP na moncrannum I', koTopoe BriroueHnem BeIKrouarens Q5 momaer
HanpspKeHue Ha nmoacrannuoo B or moacranmmm I

OneIT SKCITyaranuy nokaseiBaer, 9to ABP saBusercs ouens 3(p(peKTUBHBIM CPEACTBOM
MOBBIMIEHUA HAOEKHOCTH HIeKTpocHaOxeHua. YcmemHocte ABP cocrasmger 90— 95 %.
[Ipocrora cxem u BeICOKAd S(PPEeKTUBHOCTE O0yCHOBuIM MmHUpokoe npumeHenue ABP Ha
3JIEKTPOCTAHIMAX U B JJIEKTPUUECKUX CETAX.

Ha puc. 3.2 npuBenena cxema ABP Ha mepeMEHHOM 0NEPATUBHOM TOKE U1 CEKIIMOHHOTO
BBIKJIFOUATENA ITOICTAHIIUA C ABYMA TpPaHC(popMaropaMmu, MUTAIMMMACA 0€3 BEIKITIOUATEIEH Ha
CTOPOHE BEBICIIETO HAONPSKEHUA OT ABYX JMMHMN. CEKIIMOHHBEIM BBIKITIOUATENH()3 HOpPMATLEHO
OTKM04YeH. ONMepaTuBHEIN TOK IS MATAHUA CXEMBI ABTOMATUKHY NOOAETCA OT TpaHC(pPOopMaTopoB
coOcrBennelx HyxO 13 ml4. OCOOEHHOCTBIO CXEMEBI SABIAETCSA TO, YTO IIPU HCYE3HOBEHUH
HanpspkeHua Ha ogHoW w3 ymHun (W1 wmn W2) ycerpoiicteo ABP Bkmowaer CEKIMOHHBIN
BeIKOUarens (Q3, a mnpu BOCCTAHOBICHUM HAINPMKEHUA HA JIMHAW AaBTOMATHYECKHU

BOCCTAHABIMBACT HOPMAJIBHYVIO CXEMY MOICTAHIIHH.
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Pucynok 3.2 - Cxemsr ABP ceKmOHHOTO BBEIKITIOUATEN HA MEPEMEHHOM ONEPATUBHOM
TOKE IS ABYXTPAHC(OPMATOPHOM MO ACTAHIINHN, MO JKTIOYEHHON K JIMHUAM 3IEKTPOIepenadn
0e3 BEIKIOUATENEH: a — cxema nmoacranuun; 0—iemu ynpasnenusa u ABP Beikmrouarens Q1;
B—I1enu yapasiaeHusa 1 ABP Beikmouatens Q3; myHKTUpOM 00BEIEHEI LIEMN, OTHOCAIIUECA K

Tpancpopmaropy 12.

[TyckoBeIM Opranom cxemsl aBToMaruku ABA0TCA pene Bpemenn KT1 u K12 tuma 9B-
235, xonraktel koTOpeix KT1. 2 m KT2. 2 Brxmrouensr mocnemoBarensHO B nemu YATL
[TocneqoBaTenbHO C KOHTAKTAMHU ATHUX PENE BKIIOYEH MICHOBEHHBIN KOHTAKT pene spemenu KT3.
|1 Tpancpopmaropa T2, kKOTOpOE KOHTPOITUPYET HATUUHNE HATIPAKEHUA HA STOM TpaHCc(popMarope.
Obwmotku pene KT1 u KT2 Bknrouensr Ha pazneie Tpancdopmaropsl (13 nlV1), uto nckmouaer
BO3MOKHOCTb JIOJKHOTO JEHUCTBUSA MYCKOBOTO OpraHa B CIIydd€ HEHUCIPABHOCTH B IEIMAX
nHanpstxenua. Pene KTl mogkmwouennoe k Ttpancopmaropy coOCTBEHHBIX HyKD 13,

yCTAHOBJIEHHOMY [0 BBIKTIOUaTesd Tpancopmaropa T1, ncmons3yercsa Takxe a1 KOHTPOIS 34

mogRIeHUEM HATTNSwedud va | | mnu remouenu] JUHUA W .
ONOKYMEHT NMOoAanncAH
3NEKTPOHHOW noAncbhio
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HanpskeHue ¢ 0omorku pene Bpemenu K13 tuna 9B-248. 310 pene mpu cHATHH € €ro 00MOTKHU
HANPSKEHUS MICHOBEHHO BO3BPANIAETCS B UCXOTHOE MOIOMKEHUE, 4 MPU MOJA4e HANPSKECHUS
cpadaTeIBaeT C yCTAHOBIEHHOH BBIIEPKKOU BPEMEHHU.

Ecm penictBuem cxemsl AlIB nuauu nHanpskeHne Ha MOACTAHIIMM BOCCTAHOBIIEHO HE
Oyaer, TO C YCTAHOBJIEHHOM BBIIEPKKOU BpeMmeHu (Oompmen Bpemenu AIIB mammn) 3aMxuyTCS
kOHTakTel pene Bpemenn KT1.2 u K.T2.2 u cozganyt uems Ha karymky orkaroueHus YATI
Beixymouarernss Q1 tpancopmaropa T1. Ilpu orxmrouenun Beixmouarens Q1 3amknercsa ero
BcromMorarensHeId KOHTAKT SQ1.1 (puc. 3.2, B) B nenu karymku BKIo9eHus Y AC3 CEKIIMOHHOTO
BeIKIOUATEN Q3 gepes enie 3amkHyTeid KOHTAKT KQC1. 1 pene onHOKpaTHOCTH BKITIOYEHUA.

CEeKIMOHHBIN BBIKJIIOUATENh BKJIIOYMTCA W MOJACT HANPSKEHHE HA |-10 CEKIHIO
MOACTAHIINN, IPU TOM moaTaHercsa pene Bpemenn KT2,3amkxner kontakt KT2.1 u pazomkuer
K.T2.2. Pene KTl ocranerca 0e3 Hanpsxenus, mostomy ero konrakt KT1. 1 ocramercs
pPa3oMKHYTEIM, a pese BpeMmenu K13 Oyner mo-nmpexneMy HAXOOUTHCA B UCXOTHOM ITOJIOKEHUH,
Iepa Pa30OMKHYTBIMH BCE CBOM KOHTAKTHI.

[Ipu BOcCCTanoBneHMM HaANpskeHUAs HA JAUHAM W1 HanpskeHWe TOABUTCA U HA
Tpancpopmarope 11, nDOCKOABKY €ro OTOEIWTENs OCTABAJICS BKMOUYEHHBIM. [lomyuus
Hanpskenue, pene KT1 nmogranercsa, 3amkuer koHTtakT KT1. 1 1 pazomkxnuer konrakr KT1.2. [1pu
3ameikanuu  kourakra KT1. 1 wauner paborare pene Bpemenn K13, kotopoe cBoum
IpoCKaIbp3eBatonIM KOHTakToM KT3.2 coszmact nems Ha Bxkmouenwe Beikmouarens Ql, a
KOHEYHBIM KOHTAKTOM K13, 3 — nens Ha OTKmo4eHne CEKIIMOHHOTO BEIKIoUarens Q3, mpu sTom
ABTOMATUYECKH OyJEeT BOCCTAHOBJIEHA MCXOOHAA CXE€Ma HOACTAHIMU. llenms HA OTKMOYEHHE B
paccCMarpuBaEMOM CIIyda€ CEKIMOHHOTO BBIKIIOYATENSA CO3JACTCA UL OPU YCIOBUH, 4TO
BKJIFOUECH BEIKTIOUarens Q2 tpanchopmaropa 12. Ecnm Bkmrouenue Beikmouarens Q3 Oymer
HEYCITENIHBIM BCIEICTBUE HAIMYK A Y CTOMUUBOTO TTOBPEKIEHNA HA | -11 CeKnimm, oHa T0IKHA OBITE
BEIBEZEHA B peMOHT. [locie okoHuanus pemonra nuranue |-u cekunu BoccranaBmBaercsa ot 11
WM OT 2-M CEKIIMM U OHA ABTOMATHUYECKHA BBOOUTCA B padoTy. Cxema aBTOMATUKH, AHATTOTHUIHASA
IpUBEIECHHOM HA puc. 3.2, obecmeunBaert nelicteue ABP T2.

B manHOM 3KCHEPUMEHTE MOAEMHPYETCS CXEMA MOHW3WUTEABHONU MOACTAHIIUM (CM. PHUC.
3.3). B nopmansHom pexume padorel Beikmouaremn QI w Q2 BKIIOUEHBI, CEKIMOHHBIN
Beikmouarenb Q3 — orkmoueH. [lpun «aBapuitnom» oTkmouenuun Beikmodarenta Q1 (t.e. mpu
MCYE3HOBEHUM HANPMKEHWA HA [MIWHAX IOJACTAHIMM), CHAadajga cpadaTelBAeT 3ammTa

MUHHUMAJIBHOTO HAMPSKEHUA, OTKIIOUaronias BeIKmodarens (2, a 3arem — ycTpoiictBo ABP,
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Pucynoxk 3.3 - Cxema mOHU3UTENBHOU TTOICTAHIIAN, MOAEIMPYEMAS B SKCIIEPUMEHTE.

3anra MUHIMATEHOTO HAMMPSIKEHUA U YCTPOUCTBO ABP MogemipyioTca Ha KOMITBIOTEPE
C MOMOmIBK coenuaneHOM mporpammel. [lyck ycrpoiictea ABP mpoucxomur B ciaydae

HCUC3HOBCHHU A (CI—H*IH(EI—H’IH 0 3HdUYCHH A }’CTHB]’:{H) HAMMPAKCHUA Hd IIMHAX ITOICTAHIIHH.

VYrazanue no mexunuke de3onacHocmi:
VYkazanus mo TeXHUKE 0€30macHOCTH MPU BEITTOJIHEHUN TA00PATOPHBEIX padOT MPUBEIEHBI

B IIPUJIOKEHUE A.

Ykazanun no evinonnenuro nabopamopuoii padomel:

— Y0emurech, 94TO YCTPOWCTBA, UCHOIB3YEMEIE B AKCIIEPUMEHTE, OTKIIOUYEHEI OT CETH
3JIEKTPOITUTAHHUSL.

— Cobepute cxemy TEmIOBOM 3a0INUTE MAIIIMHEI IEPEMEHHOTO TOKA (CTp. 7).

— CoeguHure rHe3aa 3anUTHOrO 3a3€MIIEHUS YCTPOMCTB, UCITOJIB3YEMBIX B OKCIIEPUMEHTE,
¢ tHezooM «PE» ncrounmuka (GGl.

— Coenunure anmnaparypy B COOTBETCTBUHM C SJIEKTPUUECKOH CXEMOM COEIUHEHUH.

— TymOneper nemurenen HanpskeHus kKOHHeKkTopa Al2 ycranosure B momoxkenue «l:1»
nna Bcex Bxonmos, kpome ACHI1-ACHY, koroperii ycranosure B monoxkenue «1:10». TymOmnep
BEIOOpa pexnma paboTel 00mIEN TOUKHM aHAIOTOBEIX BXOIOB KOHHEKTOpa Al2 ycraHoBure B
nonoxenue «AIGND». TymOneprr Be1OOpa pexnma padboTel HU(PPOBEIX BXOIOB/BEIXOO0B OIOKA
All BBO#a-BeIBOAA U(DPOBEIX CUTHAIOB yCTAHOBUTE B ITOJIOKEHUE «BBIXOA» (TyMOJIEp BHU3) 1A
koHTakToB DIO0...DIO3, B monoxkenue «Bxom» (TymOnep sBepx) anga kourakroB DIO4...DIO7.

— Ilepexmrouarenu pexMOB padOTHI TPEXITOIIIO CHBIX BEIKTIOUaTenel A4 1 A8 yCcTaHOBUTE

NOKYMEHT MOAMUCAH 2 10xkenne «PYUH.». HomunaneHeie HAnpsKeHUA

SNEKTPOHHOW NOANMMCHLIO y
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Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa
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I'n/Om, C1=C2=0 Mx®. BriOepure MomHOCTE akTUBHOM HArpy3ku A7, nampumep 80% ot 50 Bt
BO BCeX Tpex (pazax.

— IlpuBemure B pabouee cocTOAHME NEPCOHANBHBIN KOMIBIOTEp Al3 u 3amycrure
MPUKIAOHYIO IPOrpaMmy «ABTOMATHYECKOE BKIFOUEHUE PE3ECPBAY.

— 3amaire ycraBku 3aniiTel 1 APB, HaxaB Ha COOTBETCTBYIONIYIO BUPTYATBHYIO KHOMKY.
Hanpumep, uCoas3yiTe yCTaBKM N0 YMOTIAHUIO.

— Brxmounre Brikmouatean «CETb» Beikmrouarenenn A2, A4, A8, Omoka All BBoma-
BBEIBO/1A IM(PPOBEIX CUTHAIOB, YKA3aTENs 4aCTOTH BpanieHus Pl.

Brmouure wuctounnk Gl. O HamMUuM HAOPSKEHWHM HA €ro0  BBIXOAE IOJKHEI
CUTHAJIM3UPOBATE CBETANINECS CBETONUOIEI.

— Bxmounte Brikmouarens A2 naxkatuem kHorku « BKJI» Ha ero mepennei nanenmu.

— Haxvure Ha BUPTYAIBHYIO KHOTIKY «3aImyCTUTE» U JOKAUTECH pa3rona asurarent MI.
CMOmenmpynure HMCYE3HOBEHUE  HANMPSKEHUA, OTKIIOUYAB  BBEIKIOYATENs A2,  3ammra
MHUHHUMAJIBHOTO HAMPSKEHUA JOKHA OTKIIOYNTE BEIKIOUarens A4, mocne uero ycrpoictso ABP
OOJIKHO BKJIIOUMTE BBEIKIFOYATENIL AS.

— Otxkmounrte murarems M1 Haxatuem Ha BUPTYATBHYIO KHOTKY «OTKIIOYWATE BCE
BBEIKJTFOUATEIIN .

— HaxMvure Ha BUpTyamsHyH KHOOKY «OTOOpa3suTe 3amMCaHHBIL MPOLECC» U
NPOAHAIM3UPYUTE OCIMJUIOTPAMMEBI, a TakkKe HMHPOpMAanuioo O IOCIENOBATEILHOCTH
MPOU3OMIEAIINX COOBITHI.

— IIpu pabote ¢ mporpaMmoi CIEAYET HOMB30BATHECA €€ BO3MOKHO CTIMMU:

MacmTabupopanue OCHWIIOTPAMM OPOM3BOOUTCA MyTEM HaXKaTHA HA Tpauke JIEBOU
KJIABUIIM MBIIIY U, HE OTIYCKasA €€, MIEPEMENIICHNA MAaHUITYIATOPA CIIEBA HAIPABO U CBEPXY BHH?3.
Bo3epar k HaganpHOMY MACIITA0Y OCYIMIECTBAAETCA 0OPATHBIM NMEPEMENTIEHUEM MAHUITYIATOPA —
CIpaBa HAJIEBO M CHU3Y-BBEPX.

— JIBurars rpaduk oCpIorpaMM OTHOCHTENBEHO OCEH KOOPANHAT MOKHO ITyTEM HAKATHS
1 yAEPKAHUA HA HEM OPABOM KHONKU MBIIINA U €€ OTHOBPEMEHHOTO MEPEMENIEHNS B HYKHYIO
CTOPOHY.

— Jlnsa ynoOcTBa ompeneneHus 3HAUEHUN BEAMUWH N0 rpa)ukaM B HUKHEH 9aCTH JKpaHa
0TOOPAKAIOTCS TEKYIIME KOOPAUHATEI YKA3ATEIA MBIIIIH.

— 3anuCh SIEKTPOMATHUTHBIX IIPOIECCOB B CXEME MNPOU3BOAUTCA HNPOTPAMMON B

HUKINYECKIH Oydep.

[OKYMEHT NOANUCAH
SNEKTPOHHOWM NOANVCHIO rounre ucTouHuK G1 1 Beikmrouarenun «CETby

Ceptudbikar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: llebayxoea TateAHa AnekcaHapoBHa
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Cooepoicanue omuema:

OT4eT OOmKEH CONEPIKATE:

1. Hazpanue pabotsr;

2. llens paborsr;

3. Kparkue TeopeTnueckue CBEIEeHI S,

4. Onucanue UCIoIb3yeMOro 000py10BaHUA U MATEPHAIIOB;
5. ITopanok BermomHeHus padoTHI;

6. Beruncienus nu 00padoTka pe3ynabTaTos;

7. BEIBOIEL.

Konmponsnwie eonpocwi:

1. Kakum 00pazoM MOKHO 00€CIIEINTE BEICOKYIO HAMEHKHOCTE CXEMBI UIEKTPOCHAOKEHMA !

2. JIna kakoW Kareropuu morpedurenenn HEOOXOOMMO OCYIIECTBIATH OecnepebonHoe

MATAHUE U KAKUM 00Pa30M MOKHO 3TO OCYIIECTBUTE !

3. Uro neoOxoaumo y4uTBHIBATHE OpuU OpoektupoBanum cxemel ABP, nmomyckaromieit

BKJIFOUEHME CEKIIHOHHOTO BBIKJTFOUATEIA?
4. Bunsr ABP?
5. OcHoBHEuIE TpeOoBaHuA ycTpoucts ABP?
6. [Tpunuumn nericteusa ABP?
7. Ipynunmne: ocymiecrBaenus ABP mipu pasueix cxemax nuranus norpedureneir’?

8. ABP cexkimmoHHOT0 BRIK/TFOUATEA?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Madopamopnan paboma Ned. Aemomamuueckoe pe2yiupoeaniie 4acmompl 6PauieHU

CUHXPOHH 020 2CHepamopa.

Ilenvs padomepr: VI3yuurTh DPUHIMIEI ABTOMATUYECKOTO YIPABICHUA IPUBOIHEIM
OBUTATEIEM, OCOOEHHOCTH ABTOMATUUECKOTO PETYIMPOBAHMA YACTOTE M AKTUBHOW M MOIITHOCTH

B PEKMMAX XOJIOCTOTO X04a U HAPAIIEIBEHON PabOTEL C CETEIO.

Ocrnoevt meopuu:

ABTOMATHUECKOE PETYJHMPOBAHUE YACTOTBI W AaKTUBHOM MomHocTH (APUM)
oOecneynBaEeT BRIMOTHEHNE DallaHCa AKTUBHOM MOIIHOCTH B SHEPrOCHCTEME B KAMKIBIM MOMEHT
BPEMEHH IPH OTHOCUTEIEHOM MOCTOSHCTBE 9acTOTEL. [Ipu oTcyrcTBIHM yeTponicts APUM Oananc
AKTUBHOM MOIIHOCTH O0OECIEUMBAETCA 3a CUET CBOMCTBA CAMOPETYIMPOBAHUA SHEPrOCUCTEMEL,
KOTOPOE€ B OCHOBHOM OMNPENEIAETCA peryaupyrommM 3 pexkrom Harpys3ku. lak, mpu geduimre
AKTUBHOM MOIIHOCTH, DSJIEKTPOMATHUTHEIM MOMEHT HArpPy3KH CHHXPOHHBIX TE€HEPATOPOB
npeo0namaeT Haa BpaniaoniuM MOMEHTOM, CO31aBAEMBIM TY POMHAMM, B PE3YIbTATE YEr0 4acToTa
BPAMICHU MANIMH CHUKAETCSA, CHUKAETCA 9aCcTOTA HANPAKEHUA B CeTH. [0CKOIBKY, akTUBHAA
MOIIHOCTE MOTPEOUTENEH 3aBUCUT OT YACTOTHI MUTAIOMIETO HANPAKEHUA (PETYIMPYIONIHMH
5QpQeKT HArpPy3KH), CHUKEHUE YACTOTHI IPUBOAUT K CHIDKEHUIO CYMMApHOM MONIHOCTH
DOTPEOUTENEN, T. €. K YMEHBIIEHUIO BEIMYUHBI Ae(PUIUTA AKTUBHOW MOTIHOCTH.

He TpynHO 3aMeTHUTE, 4TO TAHHBIM OPOLECC CHUKEHUS YaCTOTHI OyIET IMTPOAOIKATHC 10
T€X TOp, MOKA MOMIHOCTh HOTPEOUTENEN YMEHBIIUTCA HA BEIWYUHY MEPBUYHOTO AeumTa
AKTUBHOM MOMIHOCTH. bamanc moniHoCcTH OyAeT yCTAaHOBIEH, HO MPH HOBOM YACTOTE, MEHBIIEH
4eM HOMHUHAIBHAA. AHANOTHM4YHAA cuTyanus Oyner HAOmromareCsas Npu M30BITKE AKTUBHOU
MOMNIHOCTH, 9YTO NPUBENET K MOBBIMIEHHUIO YACTOTHI HANPMKEHUA B CETH. | JTaBHBIM HETOCTATKOM
CBOMCTBA CAMOPETYIMPOBAHUA SHEPrOCHUCTEMBI ABIIAECTCA W3MEHEHHUE 4YAaCTOTHI B HIMPOKOM
OUAarna3oHe, 94To HemomyCcTUMO B cOOTBETCTBUM ¢ ['OCT. ABTOMAaTHIECKHE PETYIATOPHI YaCTOTHI
1 MONIHOCTH OOECHEeuMBAIOT CTATHMUYECKOE (MM ACTATUYECKOE) PETYyIUPOBAHME MOITHOCTH
CUHXPOHHBIX T€HEPATOPOB IMPH U3MEHEHUH YACTOTHI B SHEPTOCHUCTEME, TAKUM 00pa3oM, UTO MpH
CHHKEHMHM 9aCTOTHI MOITHOCTE TEHEPATOPOB YBEIUIUBAETCA, & IPU YBEITHUUEHUH — CHHIKAETCA.
JTO MPUBOJUT K TOMY, 9TO W3MEHEHMSA 4aCTOTEI B SHEPrOCHCTEME IPU HAPYIIEHUAX OanaHca

MOITHOCTH, ITPOUCXOJHUT B 3HAYHUTCIIEHO MCHBIIEM OHAITA30HC.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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Yrazanue no mexunuke dezonacHocmi:
YKazanus 1o TeXHUKe 0€30IacHOCTH IIPU BEITOJIHEHUN JJA00OPATOPHEIX pad0OT NPUBEIEHEL

B IIPUJIOKEHUE A.

Ykazanun no evinonnenuro nabopamopnoii padbomol:

1) Cobpars cxemy nadboparopusix ucneiranu puc.3 (BCE moxynu crenga nomxHEL OBITE
OTKJIFOYUEHBI!). U3mepurensnbii kanan mo TOky Al Moxgyns BBOA BKIIFOUEH MOCIEA0BATEIBHO
B (pazy A cumoBoro tpancopmaropa 12 co ctoponsl cOOpHBIX mH. M3MepUTENEHEIN KaHAI T10
HanpsKeHuo A4 MOy BBOIA-BEIBOAA HOOKIIIOYEH MMAPAIIIEIEHO MEK Y (pa30oi A U HEUTPAIBIO
cuJIoBOrO Tpancopmaropa 12.

2) Ileperectu mepekmouarens SA2 pexuMa yIpaBiaeHUsA BeIKmodaTeneM Q7 (MOmyn
Tpex¢aznon ceru) B nomoxkenue «Pyw». Ilepekmouarens SA2 pexuma yopaBiaeHUA
BEIKIOUareneM Q3 (MOAyIb CHHXPOHM3AIINH ) TIEPEBECTH B MOJIOKEHUE «ABTY.

3) IlepeBectn meperxmrouarens SA]l pexuma ynpaBieHMsAs MOIyJIeM BO30yKIE€HHA B
nonoxenue «Pyu». [Torennmuomerp RP1 ycraHoBUTE B KpaliHee JI€BOE MOJI0KEHHE.

4) IlepeBectm mnepekmouarens SA2 pexuma VYOPABIECHUS MOAYJIEM YaCTOTHOTO
npeoOpazoBarensa B momnoxkeHue «ABT». Ilorenimomerp RP1 ycranoBuTe B KpailHEe I€BOE
nonoxenue. Ilepexmouarens SAl paspemenus padoOTel 9acTOTHOTO HpeoOpa3oBaTEILA
yCTAHOBUTH B CPETHEE ITOJIOKEHHE.

5) Bxmrouurs nuraHue CTeHIa. BKMOUWUTE mUTAHME MOIYJIEN: U3MEPHUTENA CKOPOCTH,
CUHX POHMU3AIUH, TpeX(a3HOM CETH.

6) Bximrouuts Beikmrodarens Q7 monynsa tpexdasznoi cetu (kuonka SB1).

7) Ha mepcoHaJIbHOM KOMIIBIOTEPE 3aMyCTHTEH IporpaMMmHbIil komiuieke «DeltaProfi»
(ITyck — IIporpammer — Jlaboparopusiii kommnekc — DeltaProfi). Otkpeits naboparopuyro padbory
komannou «Paborer — ABromaruka 99C — Padbora Ne3 ABroMarnaeckoe peryimpoBaHue YaCcTOTH
Bpamenus CI'y.

8) 3amyctute mporpammy B pabory kHomkou «llyck» mmi xkOMaHmoil TJIaBHOTO MEHIO
«¥Ynpasnenue — [Iyck» nm ropsauen knasumen FS.

9) ITomaTe KOMaHAY QUCTAHIIMOHHOTO BKJIFOUEHWS BBIKJIIOUATEIS TPUBOIHOTO JIBUTATENA
NIETIKOM I1€BOH KHOTIKK MBIIH (JIKM) mo n3o00paxkenuro Beikmouarens Q1 Ha muemocxeme.

10) Bxnrouurs nurtanue MomyJist BO30yKOeHNA M IUIABHO YBEJIWYUBAS TOK BO30YKIEHUA

BEIPOBHATE MO MOKA3aHUAM BOABTMETPOB V1 1 V2 HanpsikeHHsA CO CTOPOHBI TEHEPATOPA U CO

AJOKYMEHT NoAarnncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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11) U3mensas 3HaueHNe yCTaBKH PETYIATOPA IO HACTOTE (PETYIATOP «3aTaHHUE TT0 JACTOTE,
00./MuH.» B OKHE HacTpouku mapamerpoB APYM) BEIpOBHATE daCTOTYy BpamlCHUd
3JIEKTPOMAIIMHHOTO arperara ¢ 4aCTOTOM B CETH.

12) Ilpn meoOxomumoctu, moBTOPUTE .11 u m.12 nnd BeIpaBHMBAHWSA HANPSKEHUH U
qacToT.

13) Ilo moka3zaHmaM CHHXPOHOCKONA MNOJATE KOMAHAY AMCTAHIIMOHHOTO BKIIFOUEHUA
Moy cuHxpoHmszammu (memuok JIKM mo m3o0paxenuio Beiknrogarent Q3 Ha MHEMOCXEME) B
MOMEHT COBHAJIEHHA BEKTOPOB MO (pa3e (MOMEHT IMOracaHus KOHTPOIBHBIX JIAMI).

14) U3mensas 3HaueHHUE YCTABKU PETYIATOpPA MO MOMIHOCTU (PETYJIATOP «3amaHHE II0
MOIIHOCTH, BT» B 0kHe HacTpoliku napamerpoB APUM) yOenurscs B ee peamsHOM U3MEHEHHUH 110
mOoKa3aHwAM yHuBepcaneHOro wu3mepurems womnmoctu. BHHMMAHHWE! Perymupoanue
OCYHIECTBJIATE B HeOOmpmoM auamna3zone (He Oomee 0.5PuHOM), Tak kak aBTOMATHYECKOE
peryJMpoBaHUE BO30YKIEHUA B JAHHOM CJIydae OTCYTCTBYET M IMPEIE] MOIIHOCTU T'€HEpaTopa
3aHUKEH.

15) IlpoBepure paboty peryaaropa Opd M3MEHEHWH YaCTOTHL. IS ATOro, wu3MeHss
yCTABKY PETYJIATOPA IO MOMIHOCTH, YCTAHOBUTH MO MOKA3AHWAM MU3MEPUTENS MOMIHOCTH PEKUM
BBIJAYM AKTUBHOW MOMIHOCTH B CETh HA ypoBHE /0BT (mmpu ATOM, 3HAUEHHE YCTABKH YCIOBHO U
MOJKET HE COOTBETCTBOBATH NEUCTBUTEIBHOW MOIIHOCTH, TAK KAaK PEryJATOP HE MPOU3BOIUT
HEIMMOCPEICTBEHHOE W3MEPEHHE MONIHOCTH M (pakTMueckas MOMIHOCTE OyJIET 3aBUCETH OT
PETYJMPOBOUHON XAPAKTEPUCTUKM HAEKTPOMAIIMHHOTO arperara). [loCKOnbKy, HW3MEHHUTH
JACTOTY B CETH HE MPEACTABIIAETCS BO3MOKHBIM, MPEIIATAETCSI U3MEHATE YCTABKY PETyIATOPA IO
gacrore. lak, ecnum ycraBka mo gactore paBHa uacrore B cetu (1500 00./mmH.), peansnas
MOIIHOCTE TE€HEpPATOpa ONpPENE/AETCA YCTABKOW perymiropa nmo mommoctu. Ilpm ycraske
peryyiaropa mo gacrore 1400 00./mun. Hactora B ceTn npeBhIIAET 3anannyo, nostomy APUM
CHUKAET MOIIHOCTh TE€HEpaTopa B COOTBETCTBUHU C 3aJaHHBIM KO (PUIIMEHTOM CTaru3ma o
gacToTe (peanpHas MOMIHOCTE TeHeparopa Mensme 3amanHou). Ilpu ycraBke perymsrtopa mo
gacrore 1600 00./MuH.

Yacrora B cetn Huxke 3amanHou, mostomy APUM noBemmaer MONIHOCTE TE€HEpPATOPA B
COOTBETCTBUU C 3aJaHHBIM KOA((PUIMEHTOM CTaru3mMa MO0 YacToTe (peaibHas MOMIHOCTH
reLeparopa CraHoBurcs Oompimie 3amanHou). MccnemoBars (CHATH 3aBUCHUMOCTH) W3MEHEHMS
AKTUBHOW MOTITHOCTH F€HEPATOPA OT PA3HOCTH CHHXPOHHOW 4aCTOTHI(4aCTOTA BPANIEHUS arperara
IPU BEITOJTHEHHOM CHUHX POHM3AIMH, HATpUMeEp, 1487 00./MUH.) 1 4ACTOTHI YCTABKU B TUATA30HE

QGWMEHT nDﬂﬂHCAH ) HJACTOTH XAPAKTEPHUCTHUKY I'CHEPATOPA
SNEKTPOHHOW MOANUCHIO | Y0 Xapaxtep y paropa.

Ceptudurkar: 12000002A633E3D113AD425FBS0002000002A6

op or ceru memukom JIKM mo m3o0paxkenuro
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

' BO30YyKIE€HUA TeHEepaTopa 10 HyJIA, OTKIFYUTH
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MUTAHUE MOAYIA BO30OyxkaeHus. [[MCTAHIMOHHO OTKJIIOYWUTH MPUBOAHOM IBUTATENb MIETYKOM
JIKM no wm3o0paxennro Brikmouarens Q1 ma mmemocxeme. OCTaHOBUTE pabOTy HmpOrpaMMEL
KHOOKON «CTomy.

17) Orximrounts muranue crenga. Odopmuts 0TUET MO 1adoparopHOU padore.
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Cooepoicanue omuema:

OT4eT OOmKEH CONEPIKATE:

1. Hazpanue pabotsr;

2. llens paborsr;

3. Kparkue TeopeTnueckue CBEIEeHI S,

4. Onucanue UCIoIb3yeMOro 000py10BaHUA U MATEPHAIIOB;
5. ITopanok BermomHeHus padoTHI;

6. Beruncienus nu 00padoTka pe3ynabTaTos;

7. BEIBOIEL.

Konmponsnwie eonpocwi:

1. OOpsicHuTE HA3HAYEHUE YCTPOMCTB ABTOMATHYECKOTO PETYIUPOBAHUA YACTOTHEI U

MOTTHOCTH?
2. B uem pa3zHuna Mexay CTaTHYECKUM U ACTATUYECKUM 3aKOHOM PETYIUPOBAHUA!
3. [l gero HEOOXOAUMO PETYIMPOBAHNE MOIMIHOCTH C CTATU3MOM II0 4acCTOTE?

4. Yro Takoe cTaTUYeCKas 4aCTOTHAS XapAKTEPUCTHUKA TeHeparopa?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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Jlabopamopnan paooma Ne5. Aemomamuueckoe pezyiuposaniie 6030yHcoeHUA

CUHXPOHH 020 2CHepamopa.

llenvs padompr: VI3yuuTe NPUHIANB ABTOMATHYECKOTO PETYJHUPOBAHUA BO30YKIECHUA
CUHXPOHHBIX MAIIWH, WU3YYWUTh BIMSHHUE ABTOMATUYECKOTO PETYIHUPOBAHUSA BO30YKIECHUA HA

OpEeIen CTAaTHIECKON YCTOMUYMBOCTH CUHXPOHHOTO TEHEPATOPA.

Ocrnoevt meopuu:

ABTOMarnueckoe peryiapoBanne Bo30yxaenus (APB) B nHopmamsHOM pexume
oOecrieunBaeT MOAIEPKAHUE 3a0aHHOTO HANPSKEHUS HA BBIBOJAX CHUHXPOHHOTO TE€HEepaTopa,
obecmeunBaeT yao0CTBO PETYIUPOBAHUS HANPIKEHUS B y37IaX CETH U CO3TAHUA HEOOXOIMMBIX
PEXUMOB IO MIEPETOKAM PEAKTUBHOM MOITHOCTU. B aBapuiHOM peknMe padOTEl SHEPTOCUCTEMEL
(mpu  Omm3KMX KOpOTKMX 3ambikaHuax) APB o0OecneuwBaer mMOBBIIEHWE CTATUUECKOH H
OIUHAMHWYECKON YCTOMYMBOCTH CUHXPOHHBIX T€HEpaTopoB. [Ipunimnm nencTBrusa aBTOMaTHIECKOTO
peryaropa Bo30yKaeHus OCHOBAH HA U3MEHEHUH TOKA BO30YKIeHNI CUHX POHHOW MAIIWHEI TPH
M3MEHEHUN €€ Harpy3ku. B kauecTtBe KOHTpomipyemeix napamerpoB B APB ucmonssyiorcs
M3MEPEHUE HANPAKEHUA W/HIA TOKA CTATOPHOM 0OMOTKHM CUHXPOHHOTO TEHEPATOPA.

ABromarnueckas cucrema ynpasineHua (ACY) ¢ 00paTHOM CBA3BIO IO TOKY HA3BIBAETCA
yCTPOMCTBOM KOMMOAYHIOUPOBAHUA BO30yKaeHMA CHMHXpOHHOM Mmamwuubel, a ACY ¢ oOparHou
CBA3BI0 MO HANPKEHUIO — KOppekTopoMm Hanpsxkenusa. CoBpemenneie cucremel APB kak
OpPaBUIO, PEANTU3YIOT U TO WU Apyroe, kpome toro, APB Ttakxke obecnmeunBaetr (hopCcHpPOBKY
BO30yKIEHUA CUHXPOHHOTO reHeparopa mpu OIM3KNX KOPOTKHUX 3aMblKaHuax. Pazmuuaror APB
OPOMOPLUOHATEHOTO W CUIBHOTO gmeuctBusi. B APB  npomoprmoHansHOrO  OEMCTBUA
VIPABISIONIEE BO3NEHCTBUE (M3MEHEHHE TOKA BO30ykImeHua) GQOPMHUPYETCI C yYETOM
OTKJIOHEHUA KOHTPOJIMPYEMEIX mapaMerpoB, B APB CuMIbHOrO HEHUCTBUA yUYHUTHIBAETCS TAKIKE
CKOPOCTh W3MEHEHUSA TOKA W HANPSKEHUS CUHXPOHHOM MamuHbel. B manHou nmabopaTopHOM
pabore uccnegyerca mpocreiimee APB nponmopimionansHOTO OeiCTBUS ¢ 00OpaTHOM CBA3BIO IO

HaIpsAKCHHUIO .

Yrkazanue no mexnuke dezonacHocmid:
Ykazanud mo TeXHUKe 0e30macHOCTH MPU BEITOJIHEHUH J1JA00OPATOPHBEIX pad0T NPUBEIEHBI

B IIPUJIOKEHUE A.

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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Ykazanua no evinonnenuro n1adopamopHoii padbonivi:

1) Cobpars cxemy nadboparopuseix ucneitanunu puc.3 (BCE monynm crenna nomikHBL OBITE
OTKJIFOYEHBI!). U3mepurensnsbiii kanan mo Toky Al Mogynd BBOAA BKIFOUEH MOCIEA0BATENBHO
B (pazy A cunoBoro Tpancopmaropa T2 co ctoponsl COOpHBIX mH. M3MepUTENBEHEIN KaHAI T10
HanpsmKeHo A4 MOV BBOIA-BEIBOAA HOOKIIOYEH MAPATIIETIFHO MEXK Y (pa3oil A U HEUTPAIBIO
CHJIOBOTO TpaHc(popmaropa 12.

2) Ileperectn nmepexmouarenn SA2 pexuma yInpasiaeHUs BeIKmodaremaMu Q3 (Momyib
cuHxpoHmzanuu) u Q7 (moxgyns Tpex(azHOU CeTH ) B MOMOKEHHUE «Pyuy.

3) IlepeBectn meperxmrouarens SA]l pexuma ynpaBieHMsAs MOIyJIeM BO30yKIE€HHA B
nonoxeHue «ABT». [Torennmomerp RP1 ycraHoBUTE B kpaliHee JIEBOE MOJIOKEHHE.

4) IlepeBectm mnepekmouarens SA2 pexuma VYOPABIECHUS MOAYJIEM YaCTOTHOTO
npeoOpazoBarens B nomoxkenue «Pyu». [lorenmmmomerp RP1 ycramoBure B kpaiHee JeBO€
nonoxenue. Ilepexmouarens SAl paspemenus padoOTel 4acTOTHOTO mpeoOpa3oBaTEILA
yCTAHOBUTH B CPETHEE ITOJIOKEHHE.

5) Bxmrouurs nuraHue CTeHaa. BkmoduTe mUTaHME MOIYJIEN: U3MEPUTENA CKOPOCTH,
CUHX POHMU3AI[UH, BO30YKOEeHMA, TPEX(PA3HOU CETH.

6) Bximrouuts Beikmrodarens Q7 monynsa tpexdasznoi cetu (kuonka SB1).

7) Ha mepcoHaJIbHOM KOMIIBIOTEPE 3aMyCTHTEH IporpaMMmHbIil komiuieke «DeltaProfi»
(ITyck — [Iporpammer — JTaboparopusrii komrmieke — DeltaProfi). OtkperTs madopatopayio padoty
komaHnou «Paborer — ABromarmka D53C — Pabora Ned ABromaTrHueckoe peryJIupOBAHUE
B030yxnenus Cl'».

8) 3amyctute mporpammy B paboty kHomkon «llyck» mmm KOMaHOoW TIIaBHOTO MEHFO
«Ynpasnenue — Ilyck» nim ropsauen knasumen FS.

9) Brxmouurs wMoOmyms wacToTHOTO mpeoOpazoBarensa. Jlnsa storo, mnepeBectu
nepekmouarens SAl Ha mmeBon nanenu Moy B monoxkenue «Brnepeny». U3mensaa nmomoxenue
noreHuuomerpa RP1 yCcTaHOBUTE 4acToTy BpamieHus 3JIEKTPOMAIIMHHOTO arperara Ha ypOBHE
1500 06./MuH. (0 MOKa3aHUAM U3MEPUTENBEHOTO TPUOOPA MOAY I U3MEPUTENIS CKOPOCTH).

10) ITogares kOMaHAy TMCTAHIIMOHHOTO BKIFOUEHUS BBIKIIFOUATENA MOAYJIA BO30YKICHUA
NIETIKOM I1€BOH KHOTIKK MBIIH (JIKM) mo m3o00paxkenuro Beikaogarens Q2 Ha MHEMOCXEME.

11) Orkpeite OkHO HacTpouiku mnapamerpoB APB (aBoitnon memuoxk JIKM 1o
npamMoyroasHuKy APB na muemocxeme). I1naBHO m3meHsaa 3Ha4eHNE pEryATOpa «3agaHue Io

HAIPSKEHUIO, B)» BEIPOBHATH HANPIKEHME TEHEPATOpA C HANPAKEHUEM CETH MO MOKA3AHUAM

AOKYMEHT MOAMWCAH
SNEKTPOHHOW NOAMWCHIO
Ceptudbukar: 12000002A633E3D113AD425FB50002000002A6

JBATE YaCTOTY BpAIICHHUA 3JICKTPOMANIMHHOIO
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

3PpCHUA CHHXPOHHW3AIHHA YaCTOTEI CKOJIBKCHHMA.
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13) Ilo mnokazaHmaM CHHXPOHOCKONA BKIOYWUTH BeIKIOUATENsE Q3  MOmyms
CUHXpoHM3anuu (KkHomka SB1 Ha nuneBou nanenu MOIysA) B MOMEHT COBHANEHUS BEKTOPOB IO
(paze (MOMEHT MOTACAHUA KOHTPOJIBHEIX JIAMII).

14) Mennenno wusmenss mnonoxkenue moreHuuomerpa RP1 momyns wgacrorHoro
npeoOpa3zoBarens yBeIUUMBATE BEIMUMHY AKTUBHOM MOMIHOCTH BEIgaBaemoil [1K). Ompenemits
Openen CTATUYECKOW YCTOMUMBOCTH CHHXPOHHOTO TEHEpaTtopa (MAaKCUMAIbHOE 3HAUCHHE
AKTMBHOM MOINIHOCTH, INPEAMIECTBOBABIIEEC BBINANCHUIO T'E€HEPATOpPA W3 CHHXPOHM3MA) IIPH
Hammuuu APB.

15) PecunxponusupoBares reseparop coOpocom akTUBHOM MOTITHOCTH (moTeHimomerp RP1
MOTyJIA 4aCTOTHOTO mpeoOpazoBarent). CHU3UTh MOIITHOCThE CHHXPOHHOTO T€HEpATopa 10 HYJIA.
OTKII0YUTE TEHEPATOP OT CeTH (KHOomKa SB2 Ha mMIEBON TaHEIW MOAYIsA CHHXPOHU3AINH).
OTknro4gnTe BO30YKIECHNE CHHXPOHHOTO reneparopa (Beikmouarens Q2 na muemocxeme [1K).
OcranoButs padOTy MporpaMmel KHOIMKOW «CTom.

16) IlepeBectn mnepexmodarens pexAMa YIPABICHUSA MOAYyJIEeM BO30yKIeHUA B
momoxkenne «Pyay». M3menas Tok BO30ykIEHHSA CHHXPOHHOTO TEHEPATOpa BBIPOBHATH
HAMIPSKEHUWE TEHepaTopa W HANPsSKEHUE CceTh. Bxmouurs BeIKIIOUATENs Q3 MOmyms
CUHXPOHM3AlMH C KOHTPOJEM YCIOBUH CHHXPOHM3MA (BKIFOYEHHME B MOMEHT MOTACAHUA
CUTHAJIBHBIX JAMII MOOYJIsA CUHXpOHM3auuu). MemieHHo yBennuuBas MONIHOCTE CHHXPOHHOTO
reneparopa (morenuomerp RP1 Ha nuiieBoi nanem Moayns 4aCTOTHOTO

npeoOpa3zoBaren) ONpeennuTs NPeaea CTAaTHIECKON YCTOMIMBOCTH TEHEPATOPA IIPH

orcyrcTBun APB. PecunxpoHmsupoBaTs renepaTop ¢ CeThi0, CHU3UTh AKTUBHYIO

MOTIIHOCTE JI0 HYJIA, OTKJIKYUTE TEHEPATOP OT CETH, CHATE TOK BO30YKAEHU, OCTAHOBUTE

OPUBOTHOU JBUTATEN.

17) Orxmrounts muranue crenga. Odopmurs oTueT mo madoparopHou padore.

Cooepoicanue omuema:

OTueT DOmKEH CONEPIKATE:

1. Hazpanue paboTsr;

2. llens pabortsr;

3. Kparkue TeopeTuueckue CBEICHN A,

4. Onucanue UCnoap3yemMoro 000pyJ0BaHUA U MATEPHUATIOB;

5. [Topanok BeimomHeHMs padOTHI;

FOKYMEHT NMOANWUCAH -
ANEKTPOHHOM NOAMMUCHIO "
Ceptudpukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa
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Koumponwsnbie gonpocw:

1. O0BACHUTE HA3HAYEHHNE YCTPOICTB ABTOMATHYECKOTO PErYIMPOBAHUS BO30Y KICHMA?
2. B gem pazunna mexay APB nponopumoHansHOT0O U CHILHOTO AEUCTBUA?

3. Kak Bnusger Hanmmune APB Ha craTnueckyro yCTOMYUMBOCTE CHHXPOHHOTO reHeparopa?

4. Kak Bmuser namunie APB na nunamimgeckyio yCTOMUMBOCTE CHHXPOHHOTO TeHeparopa?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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Ceptudhukar.. 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa

Jlaoopamopraa paooma Neb. Aemomamuueckaa CUHXPOHUZAUUA 2eHepamopa ¢

Ceémbho.

Ilens padompr: V3yuuTh OpUHIAN JOEUCTBUA YCTPOMCTBA TOYHOH ABTOMATHYECKOU

CUHXPOHW3AI[UH TEHEPATOPA C CETHIO.

Ocrnoevt meopui:

Y CTpOoNCTBAa TOYHOW ABTOMATHUECKOW CHHXPOHU3AUN T€HEPATOPOB MTOIYYIIN HIHUPOKOE
pacopoCTpaHEHHE, TAK KaK:

1) mo3BoMsArOT M30€kKATh ABAPUMHBIX CUTYAI[MH, BEI3BAHHEIX OMMOOYHBEIMM JEUCTBUAMHU
OMEPATUBHOTO MEPCOHANA OPU PYTHON CHHXPOHU3AIINH;

2) obecrieunBaroT 00Jee OBICTPOE BKIFOUEHHUE T€HEPATOPA B CETE;

3) obecneunBaroT 0OJIEE TOYHOE BBIMTOJHEHUE YCIOBUM CHHXPOHU3AIUH, YTO MO3BOJIAET
BKJIFOUATh TEHEPATOPEI B CETh 0€3 OPOCKOB YPABHUTEIBHOTO TOKA U CHHXPOHHBIX KauaHWH.

Kak mpaBwio, aBTOMAaTHUECKUE CHHXPOHM3ATOPHI 00ECIEeYnMBAIOT HE TOJIBKO KOHTPOIb
yCIOBUHA CHHXPOHHM3AIMH, HO M (DOPMUPYIOT YIPABIIIONINE BO3IEHCTBHA HA M3MEHEHHUE YCTABOK
ABTOMATUYECKOTO peryaaropa Bo30yxaeHus (APB) m aBroMaruueckoro peryaaropa 4acTOTHI
Bpamienus (APUB) cuaxponnoro reneparopa i aBTOMATUYECKOW ITOATOHKU 4YAaCTOTHEL U
HAIPsKEHUA TEHEepaTopa.

Tounas cuHXpoHM3aIMA BEIMOTHAETCA MPU COOMI0 IEHUH TPEX YCIOBUM CHHXPOHU3AIINU:

1) pa3HOCTE UACTOT BpAMIEHUs CUHXPOHHOTO TEHEPATOPA M YACTOTHI B CETH TOIKHA OBITEH
B JOITy CTUMOM JUAMAa30HE;

2) pa3sHOCTh HANPAKEHUN CO CTOPOHBEI T€HEPATOpPA M CETH HE MOJKHA MPEBEHIILATH
OOIMYCTUMOTO 3HAUEHUS;

3) yroa Mekay BEKTOpAMH HANPSKEHWM OJHOMMEHHBIX (a3 BBIKIIIOYATENSA HA KOTOPOM
OCYIIECTBJIAETCS CHHXPOHWU3AMA TOJLKEH OBITE PABEH HYJIIO B MOMEHT BKJIFOUEHHUS T€HEPATOpA B
CETB.

KOHTpOIE BCEX TPEX YCIOBUH CHHXPOHMU3AIUH OCYIIECTBIAETCA IO OJHOMY Hapamerpy, a
MMEHHO, OTHOAIONIEN HANTPSAKEHUS CKOJIbKEHUS (HANIPSKEHUE MEKIY MOJTH0CAMU OJHOUMEHHBIX
(pa3 BRIKJIFOUATENISA HA KOTOPOM OCYIIECTBIIETCS CHHXPOHM3ANMA). [aK, IIUTEIRHOCTh MEPHOaa
M3MEHEHNA OTHOAIONIEN HAMPAKEHUS CKOJIBKEHU S 00paTHO-TIPONOPIHOHAIBHA PA3HOCTH YACTOT
BpamIeHUsA reHeparopa u cetu. MunumMym oru0aromiell HaOpsKEHUST CKOJMBKEHUS ONpPEeneseT

Bng%ﬁggﬁngﬂﬁgﬁﬁﬁgl ol €IMYHUHE (ITPU CHWKEHUM Oru0aromen O0 HyId

VIOMEHT COBHAIEHUSA BEKTOPOB HANPKECHHUI

MOMEHTY IIepexona Ooru0Oaroniey HanpsKEHUA
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CKOJNBKEHUSA uepe3 MUHUMyM. [lOCKOMBKY, BEIKIIOYATENs HA KOTOPOM OCYHIECTBIACTCSH
CUHXPOHM3AUsa 00/1anaeT COOCTBEHHBIM BPEMEHEM BKIIOYEHUSA (T. €. ABIAECTCA WMHEPILIUOHHBIM
3JIEMEHTOM) KOMAHad HA BKJIFOYEHHME BRIKJIIOYATENS MOJAETCA C HEKOTOPBIM OIEPE KEHUEM.

B 5TOl cuTyammu BO3MOKHA peaIM3anisa aBTOMATUYECKMX CHHXPOHU3ATOPOB ABYMSA
cmocodamu:

) CHHXpOHMU3ATOP C HOCTOAHHBIM YITIOM OTIEPEKEHNUA BKIFOUCHMA;

2) CHHXPOHM3ATOP C MOCTOSHHBIM BPEMEHEM OINEPEKECHNUA BKIIIO YCHUA.

CHHXPOHM3ATOp € MOCTOAHHBIM YIJIOM ONEPEKEHUA BKIIOUEHUA PEATU3yeTCsa Hanboiee
MPOCTO, TAK KAK KOMAHIA HA BKIIIOYEHUE (POPMUPYETCSA B MOMEHT BPEMEHH, KOTIA YTOI MEKIY
BEKTOPAMHU HANPSKEHUM OTHOMMEHHBIX (pa3 CHUIKAETCA 10 3apaHee 3aJaHHOM yCTABKU. |aK Kak
BEIMYMHA yI7a MEKIy BEKTOpAMH COOTBETCTBYET BEAMUMHE HAMPAKEHUS CKOIBKEHUS,
(paKTMUECKN CpPABHUBACTCHA TEKyNIEE€ 3HAUCHUE HAMPSIKEHUS CKOJIBKEHUA C HANPAKCHUEM
OMEPEKEHUA BKIFOUECHUA, ABIAIONIEMCS YCTABKON aBTOMATHIECKOTO CHHXPOHHU3ATOPA.

HenocraTkoM TakoTO CHHXPOHU3ATOpA ABIAETCSA €r0 OrPaHUYEHHAs TOYHOCTB, TAK KAk
BpEMs ONEPEKEHUSA BKIIOUEHUA OyIEeT 3aBHUCETh OT PA3HOCTH 4aCTOT TeHeparopa U CeTH, T. €.
BKJIFOUEHHUE MOKET COMPOBOKAATLCA HEOOIBIIMMEI OPOCKAMH YPABHUTEIEHOTO TOKA.

CHHXPOHM3aTOpP C MNOCTOSHHEIM BPEMEHEM OINEPEKEHUA BKIFOUEHHUS OOECIednBaeT
OOJIBIIYI0 TOYHOCTH, TAK KAK KOMAHJA HA BKIIOYEHHE BEIKIIOUATENA (POPMUPYETCSI C YITIOM
ONEPEKEHUA BKIIOUECHUA, PACCIUTAHHBIM MO TEKYIIEH Pa3HOCTH 9aCTOT M 3aJaHHOMY BPEMEHHU
ONEPEKEHUA BKIMOYEHMA. [akum 00pa3om, BKIIOYEHHE BCETAA MPOUCXOAUT B  MOMEHT
COBHAEHU A BEKTOPOB HAMPSIKEHUHN MO (paze BHE 3aBUCUMOCTH OT TEKYIIEH YaCTOTHI CKOJIb KEHHUA.

HenocraTkoM Takux CHHXPOHM3ATOPOB ABIAETCA CIOKHOCTH peanu3aiuu, Tpedyromias
IPUMEHEHU S MOy ITPOBOSHUKOBOH UIM COBPEMEHHON MHUKPOIIPOLIECCOPHOM 3JIEMEHTHOU 0a3el. B
OaHHou J1adopaTopHON padoTe UCCIERYETCA CHHXPOHU3ATOP € MOCTOAHHEBIM YIIIOM OHEPEKEHUA
BKJIFOYEHHUA.

dopMupoBaHUE YIIPABILAIONIAX BO3IEUCTBUI HA ABTOMATUYECKOE M3MEHEHWE YACTOTHI

BpaIICHHA U HANPSKEHHUA HA BEIBOJAX T€HEpPATOpa HE IMPEaYCMOTPEHO.

Yrkazanue no mexnuke 0e3onacHocCmi:
YKazanusa mo TeXHUKe 0€30macHOCTH MPU BEITOJIHEHUH J1JA00pATOPHBEIX pad0OT NpPUBEIEHBI

B IIPUJIOKEHUE A.

AOKYMEHT MOANUCAH . :
3NEKTPOHHOW NOANUCHIO 10U padomul

Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

anuu puc.4 (BCE monynu crenia nomKHEL OBITE
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa

[0 HanpsxeHur A6 MOIyias BBOJA-BBEIBOIA
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MOAKIIOUEH HA HANPAKEHHE CKOIBKEHWUA CHHXPOHHOTO TEeHeparopa (MExAy IOIHCaAMU
O JTHOMMEHHBIX (a3 BRIKJIIOUATEI MOAYJII CHHXPOHU3ALNH).

2) Ileperectu mepekmouarens SA2 pexumMa yhnpaBieHus BeIKmrodaTteneMm Q7 (MOIyJib
Tpex(a3HoN CEeTH ) B NOM0KEeHUE «Pyay.

3) Ilepesectu mepekmouarens SA2 pexuma yopasieHusa Beikmouarenem Q3 (momayns
CUHXPOHHU3AIlMH) B MOJI0KEHUE «ABT».

4) IlepeBectn mepewxmrouarens SA]l pexuma ynpaBieHMsAs MOIyJIeM BO30yKIEHHS B
nonoxenue «Pyu». [Torennmnomerp RP1 ycraHOBUTE B KpaliHEE JIEBOE MO0 KEHHE.

5) llepeBectm mnepekmouarens SA2 pexuma YOPABIECHUA MOAYJIEM YacTOTHOTO
npeoOpazoBarens B mnomoxkenue «Pyu». [lorenmmmomerp RP1 ycramoBure B kpaiHee JeBO€E
nonoxenue. Ilepexmouarens SAl paspemenns pabdOTBI WACTOTHOTO HpeoOpa30oBaTEN
yCTAHOBUTE B CPETHEE ITOJIOKEHHE.

6)BximounTe mUTaHWE CTEHAA. BKIIOUMTE MUTAHUE MOOYJIEH: U3MEPUTENS CKOPOCTH,
CUHX POHU3AIUH, TPEeX(Aa3HON CETH.

7) Brarouurts Beikmrogarens Q7 moxymna tpexdaznou ceru (knonka SB1).

8) Ha mepcoHaqIbHOM KOMIBIOTEPE 3aMyCTHTH MporpaMMubIil komiuiekce «DeltaProfi»
(ITyck — IMporpammer — JTaboparopusrii komrmiekc — DeltaProfi). OtkpeiTs mabopatopayio paboty
komannon «Paboter — ABromaruka 22C — Pabora Neo5 Apromarmueckas CHUHXPOHWU3ALUL
T€HEPATOpa C CETHION.

9) 3anyctute mporpammy B pabory kHOmkoM «llyck» mim KOManmoM riIaBHOTO MEHIO
«Ynpasnenue — [Iyck» nm ropauent knasumeit F5S.

10) Bxmountes MOAynaeE 4acTOTHOTO mnpeoOpaszoBarens. Jlma 5Toro, mnepeBecTu
nepekmouarens SAl Ha ymeBon nanenu Moy B monoxkenue « Brnepeny». U3mensaa nmomoxkenue
noreHuuomerpa RP1 ycranoBurs 4acTory BpameHus 3JIEKTPOMAIIMHHOTO arperara Ha ypOBHE
1500 00./MuH. (M0 MOKa3aHUAM U3MEPUTENBHOTO MTPUOOPA MOAY I U3MEPUTEIS CKOPOCTH).

11) Bkmouuts nuranne Moayas BO30YyKIEHUA U MIJIABHO U3MEH A [MOJI0KEHUE PETYIIATOPA
RP1 na mumeBoil manemd MOAynas BO30YKIEHWUS BBIPOBHATE HANPAKEHUE TEHEpPATOpPA C
HANPSKEHUEM CETH IO MTOKA3aHUAM MPUOOPOB U3MEPUTETEHOTO MOIYJIA.

12) N3menas nmonoxenune noreHrpomerpa RP1 monyma wacrorHoro mpeoOpasoBarens
BBIPOBHATE YACTOTHI BPAILIEHUA TEHEPATOPA U CETH.

13) OTKpEITE OKHO HACTPOMKH HAPAMETPOB ABTOMATHYECKOTO CHHX POHU3ATOPA (IBOWMHOU
nienuok JIKM mo npsamoyromsanky TAC nma maemocxeme [1K). Uagukaroper «Pa3znocts wactor

NOKYMEHT NOAMUCAH —
SHEHFGHHGH ﬂG.ELI'IMCth MAKCHHH B ,I[GH}’CTHMCIM JIHAITA30HEY» B rpynne

Ceptudumrar: = 12000002A633E3D113AD425FB50002000002A6

CIIH ATO HE TAakK, HEDGKD,H,HMD CKOPPCKTHPOBATE
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

11 reneparopa peryaropamu RP1 Ha numeBsix
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HaHEIAX MOIYJSA BO30YKIEHUA M MOIYJISI 4aCTOTHOTO mpeoOpazorares. OOparure BHUMAHUE,
U4TO WHIOUKATOPHE OOCTATOYHO WHEPHUOHHEIE (10 20C), mO3TOMY PEryIHpPOBAHUE HEOOXOTUMO

OCYIICCTBJIATE OUCHb MCIJICHHO.

0}

ny

O

0

AOKYMEHT NoanncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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14) Ilogates kOMaHAy HA BKIIOYEHHWE TEHEPATOPA MEPEKIIOUECHHMEM KIHYA YIIPABICHUA
SB3 na mmemocxeme IIK B momoxenme «Bxim». OOparute BHUMaHue Ha TO, UYTO PEAIBLHOE
BKJIFOUEHHE MPOUCXOAUT B MOMEHT ITOTaCaHHWA KOHTPOJBHBIX JAMIT MOIYJISA CHHXPOHH3AIIHH.
OTKIHYUATE TEHEPATOP OT CETH (MEpPEKIoUEHUEM Kiroua ynpasinenua SB3 na muemocxeme 1K B
MOJIOKEHUE «OTKIL.Y).

15) IloBrOopuTe NpeObIAyNIMII IIYHKT HECKOJBKO pa3, HAOmMomas 3a MOpPaBUIIBHOCTBIO
BKJIFOUEHM T€HEPATOPA B CETh ITI0 KOHTPOJILHEIM JIAMIIAM MOIyJI1 CHHXPOHU3ALHH.

16) IlpoBepuUTE KOHTPOJIEL ABTOMATHYECKUM CHHXPOHU3ATOPOM ABYX APYTHX YCIOBUH
CUHXpOHM3auuKu. JlJ1f 5TOr0, M3MEHUTH HANPAKEHUE W/WIM 9aCTOTY BPAIIEHUA CHHXPOHHOTO
re’Heparopa 10 Tex Mnop, noka MHANKarop «Pa3sHOCTE 4acToT B HOITyCTUMOM OUANA30HE» H/HIIH
«Pa3HOCTh HANpsAKEHUI B TOIMyCTUMOM Auamna3oHe» B rpynmne «Muaukamma» okHa mapamMeTpoB
ABTOMATHYECKOr 0 CHHXPOHM3aTOpa Oy 1€T UMETh KPACHBIN IIBET U ITO1ATh KOMAHY Hd BKIIFOYECHUE
reneparopa B cetb (memgok JIKM mo usoOpaxkenuro Beikmrouarensa Q3 na muemocxeme [1K).
BeIkmrogarens HE TOJKEH BKIFOYUTCA, TAK KAK HE BBIITOJIHAETCSA OTHO WIM HECKOIBKO YCIOBUU
CUHX POHU3AIIHH.

CHATh KOMAHIy HA BKIIOUEHHE TeHeparopa B cers (memuok JIKM mo m3obpaxkenuro
BeIKTIOUarent Q3 na muemocxeme [1K).

17) CHr3uTE TOK BO30YKIEHHUSA CUHXPOHHOIO F€HEPATOpa 10 HYIA U OTKIIOYUTE MO b
B030yxneHusa. OCTaHOBUTH MPUBOIHON ABUTATENL NEPEBOAOM Mepeknogarens SA]l Ha MIIEBOU
MaHEIW MOAYJIA 4aCTOTHOTO Mpeo0dpa3oBareni B HEUTPAIBHOE monoxkeHne. OcranHoBUTe padoTy
IpPOTrpaMMEI KHONKOM «CTOom».

18) Orkmounts BCE BEIKOUATEMH. OTKItounTe nurtanue creiaa. OpopMuTe OTYET MO

naboparopHou padore.

Cooepowcanue omuema:

OTuer DOmKEH CONEPIKATE:

1. Hazpanue paboTHI;

2. llens paboTHIL;

3. Kparkue TeopeTuueckue CBEIECHN S,

4. Onucanue UCnoap3yemMoro 000py10BaHNA U MATEPHUATIOB;
5. [Topanok BermomHeHus padOTHI;

6. Berunciaenus u 06padoTka pe3yabTaToB;
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Konmponsnwie eonpocwi:

1. O0BsACHUTE HA3HAYEHUE YCTPOUCTB ABTOMATHIECKON CHHXPOHM3AIINH !
2. [lepeuncmire yCnoBusA TOUHOM CUHXPOHHU3AIMH C CETBIO?

3. Yro Takoe HANPSIKEHUE CKOMbKEHUSA

4. Kakum 00pazoM KOHTPOIMPYIOTCS BCE TPH YCIOBUA TOYHOH CHUHXPOHMU3AIUM II0

€IUHCTBEHHOMY MAPAMETPY — HANPSIIKEHUIO CKOJIbKEHNA?

5. B uweM pasHuna Mexkay CHHXPOHU3ATOPOM C ITOCTOSHHBIM YIJIOM ONEPEKECHUA

BKJIIOUCHHA H IMTOCTOAHHBIM BPECMCHEM OIICPCHKCHHA BKJIIHO qeHUA !

6. Uro Takoe caMOCHHXPOHU3AIINA, KOTAd OHA MPUMEHSETCA?
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5. Yueono-memoouueckoe u ungpopmayuonnoe odecneydeniie OUCHUNTUH B

5.1 Ilepeuenv OCHOGHOII U OONOJHUMENLHOU JUMEPAMYPbl, HEODXO00UMOU 01
0C60CHUA OUCHUNTIUHDI

5.1.2 Ilepeuenv 0CHOGHOIL TUMEPAMYPbL:

l. Kapnos, A.I'. Llu(ppoBeie cucremMsl aBTOMATHUECKOTO PETYAUPOBAHUA: yueOHOE
nocobue / A.I'. KapnmoB; MunucrepcrBo o0OpazoBanusa u nHaykum Poccmickon Denepanum,
Tomckuit T'ocymapctBennsiin  YHuBepcurer Cucrem VYmupaaeHus u  PamauosnekTpoHMKH
(TYCVYP). — Tomck: TYCYP, 2015. — 216 c¢. — Pewum mocryma: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book &i1d=480640

2. Ocunnes, A. A. JlokamepHble yCTpPONCTBA HPOTHUBOABAPUMTHON ABTOMATUKHU
yueOHo-meromnueckoe mocobue / A. A. OcunneB. — Hosocubupck : HoocubOupckuin
roCyJapCTBEHHBIM TeXHUYECKNU yHuBepcurer, 2019, — 68 ¢. — ISBN 978-5-7782-3838-1. —
Teker : snexkrponnsiit // Ludposon odpazosarensneil pecype IPR SMART : [cairr]. — URL:
https://www.iprbookshop.ru/99186.html

5.1.3 Ilepeuens oonoiHumenvH oIl 1umepamypbi:

l. Hlouko, B.II. ABromarnueckoe pEryaIUpPOBAHUE B DJICKTPHUECKUX CHUCTEMAX :
yueOnoe nocobue / B.II. Ilonko. — HoBocubupck : HoBoCcMOMpPCKHMM TOCYOapCTBEHHBIN
TexHuueckul ynmBepcurer, 2012. — 195 c¢. — Pexum pocryma: mo moamucke. — URL:

http://biblioclub.ru/index.php?page=book&i1d=228798

2. ABTOMATHKA YIPABICHUSA PEKUMAMHU SIEKTPOIHEPTETUIECKUX CUCTEM @ yueOHOe
nocobue / cocrapurenun A. H. KozmoB. — 2-e wm3n. — bmaroBemieHCk : AMypCKui
rocymapcrBeHnsi yHupepcurer, 2017. — 64 c¢. — Tekcer : smekrponnst // Lugposon
00pa3oBaTenbHBIN pecypc [PR SMART : | caitr]. - URL:

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

5.2 Ilepeuenv yueOHO-MemoOUUECKO20 o00ecnedeHUsA CaMOCHOAMEIbHOU pPadombl
ooyuarowuxca no OUCUUnJIUHe

1. Merognueckmne peKOMEHIAMW OIA MMOATOTOBKA K JIAOOPATOPHEIM 3aHATHAM IIO
mucimmmie  «CucremHas ABTOMATHUKA W ABTOMATHUYECKOE  PEryJIupoOBAHME B
HIEKTPOIHEPT ETHIECKUX CHCTEMAX).

AOKYMEHT MOAMUCAH | ) y
SNEKTPOHHOM NOANVCHIO BITTOJTHEHUS PACYETHO-rpapuuecko padOTEI MO
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3. Meromuueckue peKOMEHIAIMN MO0 OPTAaHU3AlMU CAMOCTOSTENEHON PA0OTH CTYIEHTOB
no gucouimmHe  «CucremMHas  aBTOMATHMKA W ABTOMATHUYECKOE  PETYJIHMPOBAHHUE B

ICKTPOSHEPT CTHUCCKHUX CHUCTCMAX».

5.3 llepeuens pecypcoe ungpopmaiiionto-meneKoMMyHuKayionnoi cemu Humepnem,
Heo0X00UMbBIX 018 0CB0CHUA OUCHUNTUHDI
1. http://www.biblioclub.ru -ObC "YHuusepcurerckas 0ndmorexa ormain"

2. http://www.iprbookshop.ru/ - Dnekrporno- omdmoreunas cucrema [PRbooks
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[Tpunoxenune A

Yrazanue no mexuuke oezonacHocmiu

Jlo Hauana paOOTHI CTYIEHTHI 00fA3aHBI M3YUWTh NMPABUJIA TEXHUKU 0€30MacHOCTH IIpH
pabore ¢ snekrpoyctaHoBkamu. OO0 M3y4EHMN MPABUI TEXHUKU OE30MACHOCTH M HOIYUYECHUH
WHCTPYKTaKa CTYJAEHTHl PACHMCBIBAIOTCA B CIEUHAIBHOM KypHane. CTyIeHTHl, HE W3yUMBIINE
IpaBWId TEXHUKU O€30MaCHOCTH U HE MPOILIEANINE MHCTPYKTAK, K BEIIOJIHEHUIO J1A00OPATOPHBIX
paboT HE TOMyCKAOTCA.

Yuebnasa rpymma (wym noarpymma) pasOuBaerca Ha Opuraael, 4WCIO KOTOPBIX
YKA3BIBAETCS MPEMOAABATENEM, 4 COCTAB OpUrazy KOMIUIEKTYETCA CTyIE€HTAMH Ha 10OPOBOJIBEHBIX
Hagagsax. Cmucok rpynmsl (MOATPYMIBI), pa3OuToil HA Opuragsl, CTAPOCTA TPEAOCTABIAET
IPETOABATENIO, BEAYIIEMY J1a00PATOPHEBIE 3aHATHA.

Kaxnas u3 Opuran BeimoiHsAET gadoparopHyio padOTy B COOTBETCTBUM C TpaUKOM,
HAXOIAMIEMCSA B J1A00 paTOpUH.

[Tepen kaxapIM 3aHATHEM CTYOEHT 00A3aH MOATOTOBUTECS K BEIOJTHEHUIO JIJA00 pATOPHOM
pabOTEI MO JAHHOMY METOIMUYECKOMY MOCOOMI0 U pekoMeHayemoit tureparype. [lepen nauamom
paboOTEI MpenogaBares NPOBEPAET 3HAHUA CTYJIEHTOB IO CONEP:KAHUIO BEIMOTHAEMOU PAOOTHI.
[I10X0 mMOATOTOBICHHEIE CTYAEHTEI K BEIIIOIHEHUIO 1A00paTOPHOU PaOOTEI HE JOMYyCKAIOTCA.

Paboras B maboparopun, HeoOxonqumo coOmonaTe CIeayoniue npaBuia:

K Beimomnenuto maboparopHon padOTEl CIEOyeT MPUCTYHaTh TOMBKO ITOCIE IOJTHOTO
YACHEHUS €€ COIEPIKAHUA M MOTYyIEHHUA TOMyCKa K HEM.

2. Hauumnares paboty cnemyer ¢ O3HAKOMIIEHHUA C mnpubopamMu U 000pyIOBaHHEM,
MPUMEHAEMBIMU B TAHHOU padore.

3. Ha mabGoparopHom CTOJIE DOMKHBI HAXOAUTHCA TOJBKO MPEAMETHI, HEOOXOIUMEIE OIS
BBIITOJIHEHUS TAHHOU pabOTHI.

4. Pacnmonoxkenue anmaparypel Ha padouem CTONE€ OOMKHO OBITH TAKUM, 4TOOBI CXema
COEIVMHEHWN MMOIyYWIach HAuWOOIee MpOCTOM, HAMAOHOM W padoTa ¢ ammapatypod ObLia
yI00HOM.

5. JKemarenpHo, 4roOBI CXeMy coOMpas OIWMH W3 4YIEHOB Opuranael, a JIpyrue
KOHTPOJIMPOBAJIH.

6. IIpu cOOpke CIOKHBIX CXEM CIENYET BHAYAIE COEQUHUTE TJIABHYIO, MOCIEN0BATEIBHY IO

€16, HAYMHAA COOPKY OT OOHOTO 3aKMMa MCTOYHHKA TOKA M 3aKAHUYNBAA HA JPYTOM, A 3aTEM YiKE
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7. Ilocne Toro, kak cxema Oymer coOpana, HEOOXOmMMO yOE€OMTECA B NPABWIBHOU
yCTAHOBKE NIBMKKOB PEOCTATOB, aBTOTPAHC()OPMATOPOB M PYKOATOK APYIHUX PETYIMPYIONINX
yCTPOMCTB.

8. CoOpannas cxema 00fg3arenbHO O0JKHA OBITH TPOBEPEHA MPENMONABATENEM WU
CTapIMM J1a0OPAHTOM M TOJBKO C MX Pa3peleHrsa MOKET OBITh BKIIOUEHA MO HATIPSIKEHHE.

9. Ilpn BkmodYeHHMM CcXeMBl 0CO00€ BHHMMAHME ClEnyer OOpaTUTP Ha IOKAa3aHWA
AMIIEPMETPOB M OPYTHX WU3MEPUTENBHEIX IIPUOOpPOB. B ciydae pe3Koro ABMKEHUA CTPENIKH
AMIIEPMETPA K KOHIY MIKAJIBl CXEMY HEOOXOIMMO HEMEIEHHO OTKIOYMTE OT HCTOYHHUKA
HAIPAKEHMUSL.

10. HeoOxoaumo OepexHo 0OTHOCHTRCSA K anmaparype, UCIob3yeMou B padore. 000 Beex
3aMEYEHHBIX HEMCHPABHOCTAX WJIHM MOBPEKICHUAX CTYIEHT MOIKEH HEMEIJIEHHO COOONIWTH
MPEMNOABATEMIO UJIA Ja00PaHTY.

11. Ilocme BemmomHeHus paOOTBHI CTyAEHT 00sg3aH, HE pazdupas CXEMBI ITOKA3aTh
MOJIYyUEHHBIE JAHHBIE MpenoaaBaremo. Ecau pe3ynpTarsl U3MEPEHU BEPHEI, TO MPENO1aBaTE b
VX [MOAIMMCEIBAET. JKCIIEPUMEHT C HEIMTPABUIBHBIMU PE3YJIBTATAMHU CIIENYET ITOBTOPHUTE.

12. Cxemy cnenyer pazOUpaTs TOMBKO MOCHE €€ OTKIIOUEHUS OT CETH.

13. Kareropuuecku 3anpeniaercs:

— TpOrarb pPyKaMH OTOJICHHBIE IIPOBOAA W 4YaCTH IPUOOPOB, HAXOMAMIMECA IIOX
HAIPSKEHUEM, JAKE €CIIU OHO HEBETUKO;

— IMMPOW3BOJUTE U3MEHEHHA B CXEME ITPH MO JKIFOYEHHOM UCTOUYHUKE MUTAHUA,

— 3aMEHATH UM OpaTs 000PyAOBAHUE, WIH IPUOOPEI ¢ APYTHX padOUMX MECT

— 0€e3 pazpenieHus npenoaaBaresns Wi 1a00paHTa;

— OTXOOWUTEH OT NPUOOPOB M MALIWH, HAXOMAMMXCA MO HANPDKECHUEM WIH OCTABJIATH
CXEMY MO HANPSDKEHUEM IpH 00padOTKe pe3yIbTaTOB U3MEPEHHH;

— TEperpykarb OpPUOOPEl TOKOM HJIA HANPSKEHUEM, NPEBBIIIAIOINAM HOMHHAIBHOE
3HAUEHUE.

[TpoBepky Hamuumsa, MOOABAEMOTO K CXEME WIM SIEMEHTAM CXEMBlI HAIPAKEHUA
HEOOXOIMMO TPOU3BOAUTE TOJBEKO KOHTPOJIBHOM JIAMIIOUKOM WJIM BOJBTMETPOM, COOMOmas
MpaBUIa TEXHUKH O€30MacHOCTH.

[Tpu pabore B mabopaTtopuu crenyer cTporo CoOmoaars MEPEI MPENOCTOPOKHOCTH, TAK
KaK JIEKTPUUECKUN TOK, MPOXOIAIIMH YePE3 TENo yenoBeka, BenuauHou B 0,025 A yixe apngercs

OIMACHBIM I KA3IHH.
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[Tpunoxenune b
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MUWHUCTEPCTBO HAYKHU U BBICHIETO OBPA30BAHMS POCCUMCKON ®EJIEPAIINN
denepanpHOE TOCY TAPCTBEHHOE ABTOHOMHOE

00pa30BaTeIbHOE YIPESIKACHHE BEICIIET0 00pa3oBaHMs
«CEBEPO-KABKA3CKHWHU ®OEJEPAJIBHBIM YHUBEPCUTET»
[Iaturopckuii uunctutyt (priman) CKOY

MeToanueckue YKa3aHUs

I10 BBIITOJTHCHUIO pacdeTHO-TpapuIecKOi paOOTEI
IO JUCIUILIAHE
«CucTeMHas aBTOMaTHKa U aBTOMAaTHYECKOE PETYIHPOBAHUE B
MEKTPOSHEPreTHYECKUX CUCTEMAaX)
HaITpaBJIEHUS IO OTOBKHU
13.03.02 - DnekTpo3HepreTHKa U IEeKTPOTEXHUKA

[IOKYMEHT MNOAOMNWCAH [] rOpCK
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Copepxanue

Beenenue

f—
.

[lens, 3agaun u peanu3yeMpie KOMOETEHINH JUCIIUILUTNHEI
OopmynUpOBKA 3a1aHU U €€ 00BEM

OO0mume TpeboBaHMuA K HAMMCAHUIO U O(popMiIeHNIO padOTEL
Pekomenmanmy no BEIMOJHEHUIO 33 JaHUA

[Inan-rpaduk BEITOJHEHN 3aaHUA

Kpurepuu onieHuBanusa paboTEI

[Topagok 3anturer padOTEHL

YuebHo-MeTo AngecKoe U HTHPOPMAINOHHOE 00eCIIEYeHNE T CLIUTLIMHEL

oo o0 3 O h B M

.1 Ilepeuenr OCHOBHOH M IOMOJMHUTENBHOWU JIMTEPATYPHL, HEOOXOOMMOM IJIA
OCBOEHUS JUCIUILINHEI
8.2 Ilepeuenr yueOHO-METOOMUECKOTO OOECIEUEHUA CAMOCTOATEIBRHOM PadOTHI
0OyUJaroniuxcs Mo JUCHUTLIINHE
8.3 Ilepeuens pecypcoB HH(POPMAIMOHHO-TENEKOMMYHHUKAIIMOHHOU ceTn UHTEpHET,

HEO0OXO0IUMBIX IJIA OCBOSHWUA OUCIIATLUINHEI
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Beenenue

OnHUM U3 OCHOBHBIX BUJOB 3aHATHM MO KyPCY OUCHUIUIMHEL « CUCTEMHAS aBTOMATHKA U
ABTOMATHUECKOE PETryIHUPOBAHHE B SJIEKTPOIHEPIrETUUECKUX CHUCTEMAx)» ABJAECTCA BBIIIOJIHEHUE
KOHTpOABEHOU padoThl. [IpemmaraeMeie B METOOUYECKOM YKA3aHWM 3aTaHUS OXBATBIBAIOT BECH

OCHOBHOU MAT€pHal Kypca U COOTBETCTBYIOT YTBEPKIEHHOU ITPOTPAMME.
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1. I]enw, 3a0auu u peaiusyemvie KOMnemeHyuU OUCHUNIUHbI

Llenpro muciummmnel «CHUCTEMHAA ABTOMATHMKA M ABTOMATHYECKOE PETYJIMPOBAHHUE B
3JIEKTPOSHEPrETHIECKUX CUCTEMAX) ABIAETCA U3YIEHHE OCHOBHBIX YCTPOUCTB ABTOMATHYECKOTO
YIPABACHUA B HIEKTPOIHEPTETUUECKNX CHUCTEMAX: ABTOMATHUKA CHUHXPOHW3AIUA CHUHXPOHHBIX
MAIIMH, aBTOMATHKA MOBTOPHOTO BKIIOUEHUS, ABTOMATHKA BKIFOUYEHHSA PE3EPBHOTO MUTAHUI,
ABTOMATHKA YaCTOTHOW Pa3rpy3Kd, aBTOMATHUKA PETYIUPOBAHUS HAMPSIKEHUA U PEAKTUB-HOU
MOIIIHOCTH B SHEPTrOCHCTEME, ABTOMATHKA PETYJIHUPOBAHWUA YACTOTHI M AKTMBHOM MOIIHOCTH,
MPOTUBOABAPUIHAA PEKUMHAA ABTOMATHKA CIIENUATBHOT0 HA3HAYEHHUAL.

3amaun U3y4eHUs OUCIUATUINHEL:

— M3YYEHNE NPUHIIUIIOB TTOCTPOEHUSA ANTOPUTMOB TTOICUCTEM ABTOMATUKHU AIEKTPUIECKIX
CTAHIIUW M IOACTAHIMN KAaK COCTABHBIX YAaCTEH JJIEKTPOIHEPTETHUYECKUX CHUCTEM, CXEM,
OCHOBHOTO 00OpYyIOBaHUA U YCTPOMCTB ABTOMATHKHM JJIEKTPUUECKUX CTAHIMM WU IMOICTAHIINM,
LIEMTEN KOHTPOJIS U YIPABIECHUA SIEKTPOYCTAHOBOK;

— OCBOEHME METOIOB pacuera MapaMeTpoB M BBIOOpa 000pYyIOBaHUS, YCTPOMCTB H
KOMILUIEKCOB ABTOMATHUKH AJIEKTPUYECKUX CTAHIMI U MOACTAHIINI;

— OCBOEHHME METOJOB ONTUMM3ALMNU PENXUMOB PAOOTHL AIEKTPOSHEPTETUUECKUX CHUCTEM
(VIEKTPOCTAHIWMNA W HOOACTAHIINAN ), METONOB YIPABICHHS TEXHOJOTHYECKUMH HPOLECCAMHU
MPOU3BOACTBA, MEPENAYN U PACIIPEACIICHU S ANEKTPOIHEPTHH;;

— M3YUYEHHUE CTPYKTYPHl CHEMUATM3UPOBAHHOTO HOPOTPAMMHOTO oOOecrmedeHus s
pazpabotku ACY 31€KTpOTEXHUYECKUM 000 Py TOBAHUEM.

[Ipn BEIMONTHEHMM KOHTPOJBHOM PAaOOTEI PEANTM3yIOTCA  CIEAVIONIAN IEPEYEHB

JIAHUPYEMBIX PE3YIBTATOB 00YUE€HHUA MO OUCIUILINHE

[Inanupyemeie pe3yabTarsl
00ydeHMA N0 TUCIUTIINHE
Konx, popmymipoBka Kon, popmymipoBka y ATEH
(MOZYy IO ), XapaKTEPU3YIOILINE
KOMITETEHIUH WHIUKATOpa
yTansl (POPMUPOBAHUS
KOMITETEHIINI, HTHIUKATOPOB
3aaer obOnme ceemenusa 00
ACY TII, ¢pyukimu, cocTaB u
crpykrypa ACY TII,
0COOEHHOCTH TTOCTPOEHUS U
[TK-2 Coocoben NJ1-1nx-2 PaccunteiBaer (YHKIIMOHUPOBAHUA CHCTEM
AHATTN3UPOBATH PEKUMEL mapaMeTpeI TUCIIETUEPCKOTO YITPABICHHUS
padoTEI cucTeEM HIEKTPOOOOPY IOBAHMNA NEKTPOIHEPrETUIECKUMHI
SIEKTPOCHAOKEHNUS OOBEKTOB | CHCTEM DIEKTPOCHAOKECHUS CUCTEMAMU C ITOMOTIIEIO
NOKYMEHT MOAMNMWUCAH MHEMOCXEMBL, CTPYKTYPY
INEKTPOHHOW MNOANUCHIO CIIELM AT 3UPOBAHHOTO
CeptH © 12000002A633E3D113AD425FB50002000002A6
epTpcvkar MPOTPAMMHOTO 00eCedeHus
Bnapgeneu; lebayxoea TateAHa AnekcaHapoBHa
i pazpabotku ACY
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MEKTPOTEXHUIECKUM
000pymOBaHNEM, NPUHITUIIEI
MOCTPOEHUS ABTOMATUKH
IEKTPUUECKUX CTAHIIUHU U
HOJCTAHIINU, JTEMEHTHYIO
0a3y, XapakTepUCTUKH,
SKCIUTYATAIMOHHEIE
TpeOOBaHUS U
PETYJIMPOBOUHEIE CBOMCTBA
COBPEMEHHBIX CPENCTB
ABTOMATUKHU JJIEKTPUIECKUX
CTAHIIUH U MMOOCTAHI[HH.
Ymeer npuMeHAThb
3JIEKTPOMEX AHUIECKHE,
3IEKTPOHHBIE U
MUKPOTPOIIECCOPHEIE
CpencTBa aBTOMATUKH 15
KOHTPOJISA 3HAUECHUN
IEKTPUUECKUX BETMYIUH C
LEIBI0 YIIPABICHUA
YIEKTPOIHEPreTHUECCKUMHA
00BEKTaMi, BEIOUPATH U
pEaTN30BBIBATE
3(p(PEKTUBHBIE PEIKUMEL
pabOTEI CPEACTB ABTOMATHUKH
IO 3aJaHHBEIM METOTUKAM,
BEIOpATh U PACCUNTATE
yCTPONCTBA ABTOMATHUKU JIJIA
OTJEIbHBIX AJIEMEHTOB
SHEPTOCUCTEMEL.
Brageer meromamu pacuera
HapaMeTPOB U XAPAKTEPUCTHUK
CPEICTB AaBTOMATHKH
3JIEKTPOSHEPT ETUY ECKUX
CUCTEM, METOTAMHU
pa3pabOTKN TEXHUUECKOTO 1
OPOTPAMMHOTO 00€eCIeueHus
ACY snekrpocranimii u
ITOICTAHIIMH, HABBIKAMH
IPOBEIEHUS CTAHIAPTHEIX
VCITBITAHUN U PETYTUPOBKHU
ABTOMATHUKH
3JIEKTPOSHEPT €THY ECKUX
CHUCTEM

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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2. @opmyaupoexka 3a0ana u ee 00vem

3aoanue Nol
OmnpenemTs OCHOBHBIE XAPAKTEPHUCTUKH ABTOMATHYECKOM TOUYHOW CHHXPOHM3AIMM M

aquHaMu4ueckue Bo3aecTBusa Ha CI' mpu BKIIOUEHUH HA TAPALAEABHYIO padboTy.

Tabmvma 1 — Bapuants! 3ananui

Ne papuanTa Twn reneparopa
1 TB®-63-2
2 TB®-110-2
3 TBB-160-2
4 TI'B-200
5 TT'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®-1690/175-64
13 CBO-1170/190-36
14 CB-1070/145-52
15 BI'C-1190/215-48

3aoarue No2

Jlna cucremsl, n300paKeHHON HA PUC. 2, ONMPENEINTE 3aImac CTATUYECKON Y CTOMYHUBOCTH
a) mpu orcyrctBun APB;
0) mpu APB nmpomopumoHansHOro qeuCTBUS;

B) ipu APB cunsHOro neiicreus.

P Ur Ln s
J3C
Pucynok 2 — Cxema 3aMenieHns EKTPONepenadn
HMcxonueie manHbIe:
Tabmuma 2 — BapuanTs! 3amanmit
LOOKYMEHT NOAMWUCAH ;
SNEKTPOHHOW MOAMUCKIO Xd X4 Xp X
Ceprudmkar: 12000002A633E3D113AD425FB50002000002A6 0,9 0.31 0,12 0.45
Bnapeneu: lLlebGayxopa TateAHa AnekcaHapoBHa 1‘}0 033 0‘}] 3 {]?44
Heicreutened: ¢ 20.08.2021 no 20.08.2022 l"l 0’35 0’14 0’43
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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 0.41 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 23 0.34 0,26 0,31
3aoanue No3

B oHeprocucremMe B HMCXOJHOM COCTOSHHMM coOmomaercs OalaHC TeHeparuum u

mOTpeOIeHnd TP HOMUHATHEHOHN gacToTe. OnpeaenuTs M3MEHEHUE YaCTOTH B SHEPrOCHCTEME C

MOIIHOCTBIO HAarpy3ku PHO mpu BoznuknoBenun nedunmnra moninoctu P10, ecnu kosdpumpent

perympyromero 3¢ exra Harpysku cocrasiser Ku:

a) oez AUP;

0) mocie geiicreua AUP-1;

B) mocne aencrteug AUP-1 u AYP-2.

Tabmuma 3 — BapuanTs 3amanmit

Ne | 2 3 4 5 6 7 8 9 10 | 11 12 | 13 14 15
BAdPHAHTA
Pro, MBT | 350 | 400 | 450 | 500 | 550 | 600 [ 650 | 700 | 750 | 800 | 850 | 900 | 950 | 1000 | 1050
Pro, MBT 70 [ 100 | 90 | 75 | 165 | 120 ({260 | 90 | 150 | 240 | 170 | 100 | 140 | 170 | 200
Kn, 1571617 1819202123 (24|25 ]|23|21]|19/| 1,7 1.5
AOKYMEHT NoanmncAH
SNEKTPOHHOWM NOAMNUCHIO
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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3. Obwiue mpedoeanua K HANUCAHUIQ U OPopMaeHUI0 padombl

OcHogHble mpedosanusa K padome

[Tpu Beimomnenumu u ogopmenun koHrponsHONM Mo ['OCTy Hamo yuureiBars o0mme

TpeOOBAHNSA, KOTOPEIE NPEIBABIAIOTCA K padoTe:

— CTYAEHT IOIKEH NPUACPKUBATHC 3aJaHHON TEMATHKHU;

— 3AMPENIEHO MEHATh TEMY CAMOCTOATENRHO 0e3 00pamieHns K MpenogaBaTeio;

— ipu 0(popmireHUH pabOTEI HYKHO yUUTHIBATE HOPMEI ¥ ['OCTHI;

— KOHTPOJIbHASA BEIMTOIHAETCS HA OCHOBAHMM HE MEHEE CEMM UCTOYHHUKOB, BRIOPAHHBIX
ABTOPOM;

— paboTta momkHa OBITH ABTOPCKOM, B HEM JOIKHBEI CONEPKATHCA COOCTBEHHBIE BBIBOIBI
CTYIEHTA;

— TEKCT KOHTPOJBHOHU JOJKEH UMETh 00BEM HE MEHEE 7 JIUCTOB.

Odropmnenue no 'OCTy mekcma KOHMPOIbHOI

Korpma pabora BeinosiHEHA, €€ HEOOXO0IMMO TPUBECTH B COOTBETCTBYIONMIMH BUI COTIIACHO
I'oCTam:

— KOHTpOJEHYI0 Habuparor B Word mwm IpyroM TEKCTOBOM PENAKTOPE C AHAIOTHIHBEIM
(pyHKIIMOHATIOM;

— ipu Habope HyKHO ucnoab30Bath MpuPT Times New Roman;

— MHTEPBAT MEKAY CTPOK — MOITYTOPHEIH;

— pasmep mpudpra — 14;

— TEKCT BEIPABHUBAETCS 110 [N PUHE;

— B TEKCTE AENAIOT KPACHBIE CTPOKHU C OTCTYyHOM B 12,5 mm;

— HAKHEE W BEPXHEE MOJIA CTPAHHUIBL TOJIKHBI UMETh OTCTYII B 20 MM;

— cneBa orcryn cocraBmaeT 30 MM, cpaBa — 15 mw;

— KOHTPOJIBHAA BCErJa HyMEPYETCs C MEPBOTO JIHUCTA, HO HA TUTYJIBHOM JIMCTE HOMED HE
CTABAT;

— HOMEP CTPaHuIBl B pad0TE BCErAa BRICTABILIETCA B BEPXHEM IIPABOM YIIIY,

— 3aroJI0BKH PadOTEI 0()OPMIAAIOTCA KUPHBIM MIPUPTOM;

— B KOHIIE 3ar0JIOBKOB TOUKA HE MPEAYCMOTPEHA;

— 3ar0JIOBKHM HAOMPAIOTCA MPOMMCHBIMHU OyKBaMM;

AOKYMEHT TOAMUCAH
SNEKTPOHHOW MOAMUCHIO
Ceptudpukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa

161 OBITE TPOHYMEPOBAHEI apadCKuMK I pamu;
)peauHE CTPOKU, MOAPA3AEIIBI — C JIEBOTO Kpas;

'a muctax A4;
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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— TCKCT JOJIKCH pacIoiarateCAa TOJIBKO Ha G,I[Hﬂﬁ CTOPOHEC THCTA.

Paboma umeem maxyw cmpykmypy:

. TUTYIBHBIM TUCT;

2. OrmaBneHue U BBEICHHC,

3. OCHOBHOM TEKCT U PACUET KOHTPOJIBHOM;

4. 3axmouuTenbpHas 4acTb padOTHI;

5. Ilepeyens UCMONB30BAHHON IUTEPATYPEI U UCTOYHUKOB;

6. JlomoHEeEHN U TPWITO KEHUA.

Ecmi B paboTe ecTh MpUIIOKEHNA, O HUX HAI0 YIIOMHUHATEL B OTJIABICHHM.

CCBIIKM HyMEPYIOTCA apaOCKuMu mudpamMid, OpH STOM YUUTBIBAIOT CTPYKTYPY paOOTEI

(pa3mensl ¥ mOOpa3IeIbl).

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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4. Pexomenoauuu no 6binoHeHUI0 3A0aHUA

Ykazanue k pewienuiro saoauu Nel

HasnauyeHue.

BreimosrHenmne 0e3 yuacTus 4enoBeKa Onepanui mo BKIIOYEHUI0 CHHX POHHBIX TEHEPATOPOB
(CT') Ha mapanmnensHy1o padoTy ¢ CHHXPOHHO BPAMIAKNIIUMUICA TEHEPATOPAME JIEKTPOCTAHIIAH U
3IEKTPOSHEPreTHIECKON CUCTEMEI (DDC) mIs NCKIIYEHUS IMOCAEICTBUH BO3MOIKHEIX OIIHOOK
omeparopa uW  orpaHudeHus  BoszgeuctBud Ha CI'  momycTUMBIMM — 3HAYEHUAMM,
MPENOTBPALIAFO UMY ITOBPEKICHNUE I NPEKIEBPEMEHHBIA H3HOC.

Yc/10BHS BRIIIOYEHHS.

Uneansupie ycmoBus BxmoueHus CI' 3akmodaroTCss B BBIMOMHEHUM CIEAYIONIHUX
TpeOOBaHUN:

qacToTa reHeparopa -1 CeTH (k PaBHHL:

(V-= (tk
I/1C reneparopa Eru cucremsl Ec paBHEI IO aMIUIUTYIE U (pase:
Er=FEcvm AU =Er—Ec = 0;

yepenoBaHue (pa3 reHeparopa U CUCTEMEI OJUHAKOBO.

B Taknx ycnoBuax CI' He HCOEBITEIBAET IMHAMUYECKHUX BO3IEHCTBUN CO CTOPOHEL CHCTEMBEL.
Ha mpaktuke nomyCKarTCAd OTKIOHEHUA OT MICAIBHBIX YCIOBHM, YTO BBI3BIBAET TOJNUKH TOKA
BKJIFOUEHUSA U SIEKTPOMArHUTHOTO MomeHTa Ha Bamy CI. [losromy omepanmsa BkiIOYEeHUA HA
NapaLUIENbHYI0 padoTy ABISETCA OTBETCTBEHHOM, TpelOyromien pacuera M COOMIOOCHUS
OOMYCTUMBIX YCIOBHUH BBIITOJTHEHHUS.

Crooco0s! BKTFOueHnA. PasznuuaroT aBa BUaa apToMaTuueckoro sxmogenud CI:

— apTomMarnueckas TouHas cuaxponmsanus (ATC);

— apromarnueckas camocuaxponusanus (ACC).

[Tpu ATC cnenmansHEIM yCTPOUCTBOM — ABTOMATUYECKHUM CHHX POHU3ATOPOM — YCIIOBUSA
BKJIFOUEHUS MAKCUMAJIBHO NPUOIMKAIOTCA K uaeansHeIM. [locne 5TOro aBroMarmdecku
BEIOMpAETCI MOMEHT IMOJAYM KOMAHIB HA BKJIIOYEHHUE TakuM 00pa3zom, dtoOel caBur (a3
HANpsKEHUM (YyIIoBas OmMOKa CHHXPOHW3AaUWMW) B MOMEHT 3dMBIKAHUA BBIKJIIOYATENSA HE
npeBocxoann pacaeTHoro 3HaueHus. ATC aBngerca nopmamsHeiM ciocoOoM BrmoueHua CI' Ha
BCEX BJIEKTPOCTAHIMAX.

[Tpu ACC reneparop paszsopaumBaercs mo paznoctua gactot 1,0-1,5 I'm u Bkarogaercs
NOKYMEHT NOANUCAH

SAEKTPOHHOM MOANUCHIO un JJ]C EI'). 3arem aBTOMaTHM4YeCKH ITOTAETCS
Cepruchukar: 12000002A633E3D113AD425FB50002000002A6 |
Bnanerel 30 HidESiia 5 FatlamA Tk sk ILIMM MOMEHTOM BTATHMBAETCA B CHHXPOHM3M 34

HXpOoHHOTO Xx0aa. CamocuHxpoHM3aIma Tpedyer
73
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3HAUATEIFHO MEHBIIIE BPEMEHH, UeM TOUHAS CHUHXPOHU3AIMA, HO CONPOBOKIAETCS MOSABICHUEM
MEPEXOIHBIX TOKOB, B HECKOIBKO pa3 MpeBeImarmmx HOMUHAIBHBIN TOK CI'. O0pruno ACC
MPUMEHAETCA, KOrga OpoCOK TOKA HE MPEBBIMAET 3,5 Juom, U TOJBKO IJISI YCKOPEHHOTO ITyCKa
PE3EPBHEBIX TMAPOr€HEPATOPOB MIPH ITOHMKEHUAX YACTOTHL.

Jlunammueckue Bo3pencTeud Ha CI' mpu BkmoueHUN HA mapauiensHyo pabdbory. Ha puc.
| mpuBeneHsEI CXeMBI 3aMENIEHUA U BEKTOPHASA quarpamma 1t caydas Bmouenus CI ¢ yrimom o
npu paBeHcree JJIC reneparopa u CUCTEMBI

E.=E,=E.=E.
B momenT Bxmouenus B KOHType CI'—CucTema BOZHUKAET HAMPAKEHNE
AU =2 *E *sin(dz/2)

KOTOPOE BEI3BIBAET OPOCOK TOKA BKIFOUECHUA.

Pucynok 26 — Cxemsl 3aMENIEHNA U BEKTOPHAA AUArpaMMa BKIIFOUEHUA

B030yxkaennoro CI'

Havanepnoe pmelcTByIONIEE 3HAYEHUE NEPUOIMYECKOM COCTABIISAIOMIEN TOKA BKIIFOYEHUS

PABHO IIPH JOMYILEHNH X; = X

q
. 2% E *sin(6g/2)
IEHJ[ = " +
Xq + X,
e X4, X — CBEPXIIEPEXOTHOE COMPOTHBIIEHUE TEHEPATOPA U CONMPOTUBICHUE CHCTEMBL

" [IOKYMEHT NOAOMNMUCAH
SNEKTPOHHOW NOANUCLIO
Ceptudbmkar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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Toxk I, Oka3eBaeT IMHAMUUECKOE BO3AEUCTBUE HA 00MOTKH craropa CI'. Boznukaronimit
npu BriarodeHnu CI' ygapHBIA SIEKTPOMATHUTHBIM MOMEHT COCTABUT B IIPEHEOpPEKEHUH
CKOJIBKEHUEM U 3aTYXaHNEM CBOOOIHBIX TOKOB CTATOPA U POTOPA.

EE

Xq T X4

* (sindg + 2 *sindg/2)

Mpax =

Haubompmee 3HauEHHE MAKCUMAIBEHOTO MOMEHTA UMEET MECTO HMPH BKJIFOYEHHUHU C YTIOM
0p=+120° mmsa TypOoreneparopo u o =t1350 mysa ruapOTEHEPATOPOB.

JIOTyCTUMOCTD BKTIOUEHHS C JAHHBIM YIJIOM 08 M CYMMAPHEIM COIPOTHBIEHHEM (X, +
X4) TIPOBEPACTCS COMOCTABICHHUEM TOKA BKIIOUCHUA U DICKTPOMArHUTHOTO MOMEHTA HA BAIy C
MAKCUMAJIBHBIMHM 3HAYEHUAMHA STHUX BeIWUuH npu Tpexdaznom K3 Ha BRIBOgax reHeparopa npu
DNC E, = 1.05.

Haganpnoe 3HaueHne nepuoandeckou cocrapiuironien Toka K3 na BeIBOgax reneparopa

I, = 1.05/x,
Maxk cnmansHO€ 3HAYEHNE SJIEKTPOMAarHUTHOrO MOMeHTa Ha Bainy CI' Hactymaer B nepBom

MOMYIEPHUOIE MOCIE BOSHUKHOBEeHMA K3 npu wrf = /2 1 paBHO
— 2 /4
Mﬁmax - (1-05) fxd
Ycenosua ponycruMoctu Bkmodenua CI na mapamwiensnyio padoTy onpenensrorcs

MAKCHMAJIBHO DOIMYCTHUMBIMHA 3HAYCHHAMHA I fio! TOKd BEKJIOUCHHA H M,JGH JICKTPOMAT HUTHOTO

MOMCHTA
o I, 105
10T _H; _HI*I;
v = Mimax _ (1.05)°
Jon K, Ky * X,

rae Ki, Ky — koa(pduimenTs! 3amaca o TOKY ¥ MOMEHTY, BEJIMYMHA KOTOPBIX OOJIbIIE
€TUHHUILLEL.

T. e. Bo3melncTBHE SNEKTPOMATHUTHOTO MOMEHTA, ABIAETCSA Oomee wectkum aias CI u
MOATOMY OTPEAEIIMIONIAM, IMOCKOJBKY MpH aaHHoM 3HaueHun Ky 3Hauenune K; Bceraa
OKaspIBaerca Oospmie. 3HaueHue kod3(pPuumeHTa 3amaca o MOMEHTY OOBIUHO BEIOMpAETCS B
nuanazone Kvy = [,4-4,0. bonsmee 3nauenne Ky creayer NpUHUMATh A8 HOPMAIBHBIX, 4
MEHBILIEE — IJIS1 ABAPUMHBIX BKIFOUYECHUM.

Brxmouenue CI' mo cmocoOy caMOCHHXPOHW3AIIMN B NEPBRIA MOMEHT SKBUBAIEHTHO K3 3a

L1]
CATIMATIIDTAOTTIITAAS V. 11 OATTRADAEE TASTO TG TATENAT DETTEOYeHA T

NOKYMEHT NoanmncAaH
SNEKTPOHHOWM NOAMNUCHIO EE }
Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6 | < ‘(k
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa + Iq
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bez yucra 3aryXaHud alnCpuogudYCcCKMX TOKOB W CKOJIBKCHHA MAKCHUMallb HEIH

3JIEKTPOMATHUTHBIM MOMEHT PaBEH

M 2*xM Z 1 Z Zq
~ 2 % - = — —
max Kmax X, + X, ( X, X, )

M MMEET MECTO IpPH BKIIOUYEHWH C yriamu o = w(2n — 1 + 4s5)/4, tne n — nemoe
MTOJIOKUTEILHOE YHCIIO; S — CKOJILIKECHHE.
MomeHT BrIOUEHMS MEHbIIE MOMEHTa npu K3, MOCKONBEKY BCErAa BBITOTHAETCA

HEPABEHCTBO

X4 Xg + X,

*(1

Xg + X, Xq + X,

) <0.5

[TosTomy B KayecTBE paCUYETHO-IKCIIEPUMEHTAIBHOTO KPUTEPHUA  OOITY CTUMOCTH

CAMOCHHXPOHH3AIHH HUCITOJIE3YCTCA COOTHOICHHUEC

. E-
!EHJI = = < 3.5
X, + X,

ABromarnueckas TouHas cuHxponmsammsa. [Ipouemypa ATC  xapakrepusyercs
CJIEOYIONIMMHA OCHOBHBIMU HapPaMETPAMMU:

— YTOJI OTIEPEIKEHUS dorr, paBHEINA pazHocTH (pa3 3][C reneparopa u HAMPSIKEHUS CHCTEMEI
B MOMEHT ITOAUN KOMAH/IEI HA BKIIOUEHUE BEIKITIOUATEIIA;

— BpeMs omepexeHus fonr = oom/ms MomenTta coBmamenns (az 3J[C remeparopa u
HANPSKEHUA CUCTEMBL,

— yraoBas 4acTroTa CKOIBXKEHUA s = r — ¢, PaBHAasd Pa3HOCTH YTJIOBBIX YacTOT
TEHEPATOPa U CUCTEMBI;

— BpEMs BK/IIOUEHHUSA [, PABHOE CYMME BPEMEH BKIIOUEHHUSA BBIKIIOYATEISA M pPEIe
YIIPABICHUS BEIKITIOUATEIIEM;

— yroJI moBopoTa op = ws-ts Bekropa IJ[C reneparopa 3a BpeMsa OT MOMEHTA ITOTAYH
KOMAaHbI HA BKJIIOUEHUE BRIKJIFOYATENA O MOMEHTA 3aMBIKAHUS KOHTAKTOB;

— YIJI0Bas OMMOKA CHHX POHU3AINN 0o = OP — 0011,

— MAaKCUMAJILHO JOMYCTUMBIE 3HAUEHUS YTIIOBOM OMMOKH CUHXPOHM3AIHUA Oowund, YTIIOBOH

JACTOTHI CKOJIBKCHUA MSuo, TOKA BKIIOUCHUA [, ¥ 3IEKTPOMATHUTHOTO MOMEHTA Mpoyy.

Pacuer ATC. Pacuer mpoBOAUTCS 115 OMPENETEHNA MAKCUMAIBHO TOMY CTUMBIX 3HAYEHUI
YIJIOBOM OIIMOKA CHHXPOHM3AIWUHU Opwno W YIIIOBOM YACTOTHI CKOJIBKEHMA Mswo.. B KauecTse

HMCXOJHBIX NTAHHBIX NMpUHUMAarTCA 3HaueHua JJ|C reneparopa u cucremsl E,. = E',:;f =E.=1,

AOKYMEHT NoanncAH
SNEKTPOHHOWM NMOANUCHLIO ).
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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1. MakcumManeHO JOOMYCTUMEIE 3HAUEHUA  YIJIOBOM OMMOKM  CHHXPOHM3AINHU

OMPENEIAIOTCA C MOMOIIBIO BEIPAKEHHI

Oolimy = I,Emn * (x,; + xr:)*

X, + x

) = (0,275 % 4
OImpa * xq

[Tpu x; < 0,275 (remepaTopsl CpeoHEH MOMIIHOCTH) MPHHUMAETCH I;mn =1, u mu
pacdera MaKCUMAJIEHO AOMYCTUMOTO 3HAYEHUA YITIOBOM OIIHUOKHM CHHXPOHU3AIUH HE00XO0aMUMO
HCITOJIB30BAaTh BeIpakenue (1.10).

[Tpu x;. < 0,275 (moniHeIe TeHEPATOPHI ) KO3 (PUITHUEHT 3amaca Mo MOMEHTY MPUHUMAETC

Ky =2, v s pacdyera MAaKCUMAJIBHO TOIYCTUMOTO 3HAYEHUA YIVIOBOW OMMOKN CHHXPOHU3ALNH
HEOOX0IUMO UCITOJIE30BaTh BeIpaxkenue (1.11).

2. MakcumaneHO OOONYyCTUMOE 3HAYEHUE YIJIOBOM YACTOTHI CKONBKEHHUA (USuo IIPHU
CUHXPOHHM3AIHH C TTOCTOSHHBIM YTIIOM OTIEPEIKEHUS 00T = CONSL.

B 5TOM Cciiydae BKIIOYEHHE C HYJIEBOU OMMUOKON BO3MOIKHO TOIBKO ITPH CKONIbKEHUN

. . 5[]1’[
ST.B. —
g

KOTOPOE HA3BIBAIOT CKONIBKEHUEM TOUHOTO BKIIOUEHHUA.

Jins peanm3zai JAHHOTO BUAA CHHXPOHHU3AIMH YTON OMEPEIKEHUS BBIOMPAETCS oo =
0olve, 4 MAKCUMAJIBHO MOMYCTUMOE 3HAUEHME VIJIOBOM YACTOTHI CKOJIBKEHUS PAaBHBIM
VSu0=2" VSm.¢

B mHacrosmiee BpeMsa CHHXPOHW3AUUA C IMOCTOSHHBIM YITIOM OMEPEKEHUA MPUMEHAETCA
TOJIEKO B ycTpoucTBax AlIB miHuM ¢ IByXCTOPOHHUM NUTAHUEM.

3. MakcumMampHO OOMYyCTUMOE 3HAYEHHUE YIJIOBOM YACTOTHl CKOJNBKEHHUS @OSuo IPH
CUHXPOHM3AIMN C IMOCTOAHHEIM BPEMEHEM ONEPEKEHUA fom = const. B 3TOM ciaydae yroiu
ONEPEKEHUA BEIUMCIACTCS IO BEIPAKEHUIO.

dw, t2
*
dt 2

IPU 3TOM OCYIIECTBILIETCA BKIIFOUEHUE TEOPETUUECKHU 0€3 YyrioBOM OMMOKH ITpH JTFOOBIX

5nn=m5*r3+

3HAUEHUAX YTJIOBOH YACTOTHI CKOJIBKEHUS (S,
B pmeucrBurensHOCTH uU3-3a pasdpoca Afp BPEMEHM BKIIOUCHWUA BBIKJIIOUATEIA H
ammaparypHeix rmorpemsoctein yerpoiictea ATC B 3amammu yrima Adom w Bpemenu Atorn

OIEPEKEHUA BOZHUKAET YIJI0BasA IIOTPEIIHOCTh
AOKYMEHT NoArnncAH

; *
3MEKTPOHHOW MOANUCHIO (Atg + Atop)
Ceptudcmkar: 12000002A633E3D113AD425FB50002000002A6 | )
Bnapeney:  Lle6ayxoBa TaTbsHa AnekcanaposHa ‘0BaA 4aCTOTa CKOIBXKCHHUA OIPCACIUTCA M3
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5[]].”]"-‘[,.[!, o ﬂgﬂl’[
tg * (Atg + Atyp)

mS]"-'[,.f_I, =

rne Aty = Atg/tg, Atgg = Aton/ty — OTHOCHUTENBHBEIE 3HAUCHHSA pa3Opoca BpPEMEHH

BKJIIOUCHH A BBEIKJTHOUATCIIA H IMMOTPCINHOCTH OMPEOCIICHHA BPECMCHH OIICPCHKCHHA.

Ykazanue k pewienuro 3aoauu Ne2

OCHOBHBIE 3aJa4M ABTOMATUYECKOTO PeryanpoBanusa Bo30yxaeHus (APB), nanpsaxenus
1 peakTuBHOU MoniHOCTH CI

— TMOBBIMIEHUE CTATUYECKOW YCTOMYMBOCTH JJIEKTPOIEPENAY B HOPMAJIBHBIX PEKHMAX
paboTHI;

— MOBBIIIEHUE AWHAMAYECKOM VCTOMYUBOCTH HIAEKTPOSHEPreTUUECKONM CHUCTEMBI B
ABAPUMHBIX PEKUMAX;

— obecrieueHne pauMOHAILHBIX MOTOKOB PEAKTHUBHOW MOIIHOCTH B IPOLECCE NMEPENaAYr
SIEKTPUUECKON SHEPTUHU OT SJIEKTPUUECKUX CTAHIIUM K MOTPEOUTEAM;

— obecneueHne TpeOyEMOTO YPOBHS HANIPSKEHUSA Y MOTpEeOUTENIEH.

Xapakrepuctukn MmomuHoctn CI'. HeoOxomumocTs aBTOMATHYECKOTO PEryIUpPOBAHUS
HAMPSKEHWS M PEAKTUBHON MOMIHOCTH 00YCIOBIEHA 0COOEHHOCTAMM MPOIIECCA MPOU3BOICTBA U

pacnpeneneHus AEKTPUIECKON YHEPTUH (puc. 2).

E - = —

I3C

Pucynoxk 27 — Cxema 3aMenieHus 3JIEKTponepenaan

Tok B030yx)nenusa onpenenser IJ]C reneparopa E , HAIIPAKEHUE HA IMHAX TeHeparopa

U;, nanpsoxenne muanu Uy, 9MEKTPOSHEPreTHIecKon cucreMbl Ug, KOTOPEIE CBA3AHBI MEHKIY

co0OO0H OTHOIIEHUSIMHA

Eq = \/(Ur + ‘(‘pxci)z + (Iaxq)*?

U, = J (U, + Lxy)” + (Ipx,)?

P
Qn bt
UEJ:JI UEle

[OKYMEHT NMOAMUCAH =U.+
3NEKTPOHHOW MOAMUCHIO —
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Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: LleBayxoea TateAHa AneKkcaHgpoBHa

rae l,, Ip — akTUBHAA M peakTuBHAsA cocrtapisonue toka Cl'; P, 7 — akTuBHAA U
peaKkTUBHAA MOIIHOCTH B JIMHWUH, X4 — HPOJOJBHOE CHHXPOHHOE MHIYKTHUBHOE CONPOTUBIIEHHUE
CI'; X1, X7 — MHAYKTUBHEIE COMPOTUBIECHUA TPaHC(OpPMATOPa U JTMHHH.

[Tpu orcyrcTBUM aBTOMAaTHYECKOTO perymmpoBanua Bo30yxaenus 3/|C reneparopa E; =

const akTUBHAA Pr 1 peakTuBHas (Jr MOIIHOCTH TEHEPATOPA OMPEAEIAIOTCS BEIPAKECHUAMU

EgxUc
P. = * SIno
X; + X,
E, U U.*
Q, = ———% cos§ — —
Xq + X Xq + X

rne xc = xr + x7, 0 = (E4, Uc) — yron coura Bexktopa 2J1C Eﬁ OTHOCHUTEIIEHO BEKTOpaA

HanpsKeHua cuctemMsl U..

Haubonpmee 3HaueHmne nmepemaBaeMoil aKTUBHON MOTITHOCTH JOCTHUTACTCS MPH YTJE 0 =

/2.

[Tpu ABTOMATHYECKOM pETyIUpOBAHUM, oDecIeunuBaroneM HEU3MEHHOCTE
MOTOKOCHEIUIEHNA OOMOTKHM BO30YyXKIECHUsA, ABIACTCA HEM3MEeHHOU u mnepexomuas IJ1C
reneparopa £' = const. AkruBHasa MONIHOCTE PE mipu 5TOoM yBenuuusaercs (Pe = Pr)

E+«U. 5
= * Sind —
X, + X, 2% (xq +x.) * (x; +x¢)

UE * (Xq — Xq) * Sin2d

Pg

M JOCTUTAET HAUOOBINEero 3HaYeHUSI TIPH YTJI€ O = /2, KOTOPOE MPEBLIIIAET MPEIETHHYIO
MOIIIHOCTE ITPU OTCYTCTBUM PETYIUPOBAHUA BO30OYKIECHUA (34€Ch X; — MPOJOIBHOE MEPEXOTHOE
UHAYKTUBHOE conpoTuBiieHnue CI')

[Ipp aBrOomMaTM4eCcKkOM pETryJMpOBAHUM TOKA BO30ykoeHus, oOecrnmednBaroniemM
HEM3MEHHOCTh HampsKeHusA re’eparopa Ur = const, akTUBHAasA MOMIHOCTE Pyr yBEIMUMBAETCA
(Pur= PEg) u onipeenseTcs BEIPaKEHUEM

U.xU. Ux,
= * SInod, —

P;,.
ul X, 2 xx.(xg + x.)

* Sin20,

Haubonpmas mepemaBaemas MonHOCTs HacTynaeT npu or = (Ur, Uc) = 7/2 nu na 50-80%
MPEBBIMLIAET MIPEAEIBHYI0 AKTUBHYI0 MOMHOCTE CI' mpu orcyrcrBun APB.

Buael aBTOMATHMYECKOTO pETyIUpOBaHUsA BO30ykaeHHA. PacCMOTpPEHHBIN pe3yJbTar
BJIMAHUS HA MPOIMYCKHYIO CIIOCOOHOCTH M CTATHMYECKYH YCTOMYHMBOCTH 3nekrpomnepenad APB
CUHXPOHHBIX TE€HEpPATOPOB OOECHeYnuBAeTCS IByMS OCHOBHEIMM BHAAMHM dBTOMATUYECKOTO

pPETYIMPOBAHUS BO3OYKIECHUS:

NOKYMEHT NOAMUCAH

SNEKTPOHHOW NOANUCHIO BUA);

- geucreua  (I1J]-melicTBUI WM «CHIIBHOTO»
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[Tpu oponopiOHATEHOM PETYIMPOBAHUHN YIPABJIAIONIEE BO3OEHCTBUE OMPEACTIETCS MO
OTKJIOHEHHUIO HAMIPSIIKEHUA TeHEPATOpa
"ﬁUr — Ur _ UF.np
OT MpeAnMCaHHOT0 3Ha9eHus Ur ;, . BHEHAA XapakTepucTiKa CHHXPOHHOTO T€HEepaTopa

Ur=f(Ir) npu I1-perymipopannu noaygaercs HAKIOHHOU (cTatnaeckon). Kosgguuuent craruzma

CHOPAMIEHHON BHEIIHEN XaPAKTEPUCTUKNA B HOMUHAIBLHOM pexume CI°

. 'Hom *
KCT — — ﬂ'UF.HE}M

UF.HDM

ONpEEensaeT CTATHYECKYIO MOTPEMIHOCTE ABTOMATHYECKOT0 PETYJIMPOBAHNA HAIIPAKEHH A,
T. €. OTHOCUTEIBbHOE OTKIOHeHue Hanpsukenus AUr . .. Hamrume crarudeckoil morpemHocTH
ABJIAETCS MPUHIMIHAIBHEIM HETOCTATKOM [I-perymipoBanusa, KOTOpO€ UCIONB3YETCA TOILKO B
CI' ¢ snekTpOMAIIMHHEIMHY BO30Y IUTEIAMMU.

[Tpu IPOTIO PUHUOHATEHO-AU(] PepeHIN ATEHOM PETYIUPOBAHUH VIIPABILIIONIEE
BO3IENCTBHE (DOPMUPYETCA KAk CyMMa BO3IEHCTBUM, OOHO W3 KOTOPBIX O0OYCIOBIIEHO
OTKJIOHEHHEM, a JPYro€ CKOPOCTBI0 HM3MEHEHMsA HaNpsmKEHWA reneparopa. B pesynesrare
cratmueckas mnorpemHocts [lJ[-perynupoBanus 3HauutenmsHO MeHbme, uem 1pu -
pETYIMPOBAHUU.

APB cunsnoro geuicrBua (APB C]l) ucnmone3yercs HE TOJBKO A8 NOAAEPKAHUA
Ur=const, HO 1 I TOBBIMIEHNA CTATUYECKON U JUHAMUUECKON yCTOMIUBOCTH DIC. OCHOBHBIM
mapaMerpoM, OT KOTOPOTO 3aBHUCHUT YCTOMYHUBOCTH SIEKTPOIEPENAYH, ABIIAETCHA, KAK BUIHO W3

(24) — (2.7), yron o casura ¢a3 wmexny OJIC E,; remeparopa u wHampsokeHuem U

3JIEKTPOSHEPreTHIECKON CUCTEeMBI. OOHAKO IJI1 ONMpENeneHus yria o HeoOxomuma mepenada
WH(OPMAIINH O BEKTOPE & OPUEMHOTO HA MEPETAIOIIMI KOHET] JIMTHHH.

CucTeMBI TENEMEXAHNKH CIOKHBI U HEZIOCTATOYHO HAIEKHEI, TOATOMY YTOI O caBura (a3
YUUTEIBAETCA KOCBEHHO. [l sToro B anroputm APB CJl BBOasAT:

— oTKI0HeHn e Hanpspkenus reaeparopa AUr = Uy — Uy,

— MPOU3BOAHYIO0 HanpsukeHusa reueparopa Up = dUp/dt

— OTKJIOHEHHME YACTOTHI fI HATPSKEHUS TEHEPATOPA OT CHHXPOHHOM dacToTh Af =~ do/dt;

— OPOM3BOJHYO 4ACTOTHI Teneparopa - = df /dt =~ d*5 /dt*

— MPOU3BOIHYIO0 TOKA BO30ykaeHusa reneparopa I, = dlg/dt

B pesymprare perynupyroniee Bosneuctsue Upe. npu APB C]Jl popmupyercs B Bume

fal AL = W =k d

NOKYMEHT NoanncAH
SNEKTPOHHOWM NOANMUCHIO | , ) , ,
Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6 ) Hf * ﬂf + Hf * f + KI * IB
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa
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Uper(P) = (Ky + pK;) * AU (p) + (K; + pK}) * Af (p) + pK; * I(p)
rae K, — 0e3pazmepHsiil KO3 (PUIIMEHT Mpomo PrHOHAIBHO CTH;

K, K¢, K, K; — k0O5QpUIIHEHTHI peryastopa ¢ pa3MepHOCTHIO BPEMCHH.

Curnan orkioHeHus Hanpsokenua AU, HeoOxomum nma oOecreueHus NPaKTUIECKH
MOCTOSAHHOT O HANPKEHUA U, Mpu M3MEHEHUAX TOKA HATPY3KH CHHX POHHOTO T€HEPATOPA.

Curnan npomsBoaHOM HampstkeHus U, oOecneguBaer pemmndupoBaHue KomeOaHMT
HANPSKEHUSA TEHEPATOpa B MEPEXOAHBIX MPOLECcCax M yCTOMYMBOCTE (DYHKIIMOHMPOBAHUSA
3aMKHYTOM cucteMel APB B 11€10M, B TOM 9MCI€ IPU XOIOCTOM XOJI€ TEHEPATOPA.

CHUrHasel, OTPAKAOIINE U3MEHEHUE U TPOU3BOIHYO YACTOTHI COBMECTHO C CUTHAJIAMH I10
OPOU3BOAHEIM HAMNPAKEHUA M TOKA BO30yxkneHusa, a coorBercrBeHHO, m JJ|C reneparopa,
MOBBIMIAIOT YCTOMYUBOCTE 3AMKHYTOM aBTOMATHUECKOW CUCTEMBI PETYINPOBAHUA, 00ecnmeunBas
3aTyXaHHUE AIEKTPOMEXAHWIECKUX NEPEXOTHEIX MMPOIIECCOB.

Buner BO30yauTenenn CHHXpPOHHBIX reHeparopoB. K cucremam BO30yxknenms CI0
MPEOBABIIAIOTCA CIEAYIONIME TPEOOBAHMA:

— HAIEIKHOE NUTAHUE 0OMOTKHM BO30YKIEHUS B HOPMAIBHBIX U ABAPUHNHBIX PEKUMAX;

— YCTOMYUBOE PETYIUPOBAHUE TOKA BO30YKAEHUA NTPU n3MeHeHun Harpy3ku CI;

— 3aJaHHAs CKOPOCTh HAPACTAHU TOKA POTOPA;

— KparHOCTh (POpPCUPOBKU MO HAONpsAKEHUIO HE MeHee 2.0 B TEUEHUE BPEMEHH,
HEO00X0AMMOr0 IS BOCCTAHOBJIEHU S HOPMAJILHOTO PEKUMA IT0CJIE TMKBUIAIMA aBAPHH.

OcHOBHBIE Pa3HOBUAHOCTH cuCTEM BO30yxaenusa CI', ncnome3yemeix B 99C:

— DIEKTPOMANIMHHAS CHUCTEMA BO30YKIEHWUSA, B KOTOPOM BO30yIUTENEM SBIAECTCA
TeHEePATOP MOCTOSHHOTO TOKA, MEXAHUUECKH COEeAMHEHHBIN ¢ BaitoM CI.

OCHOBHBIM ~ JOCTOMHCTBOM  ABIAETCA ABTOHOMHOCTE ITMTAHMA, IOCKOJBKY TOK
BO30yKIOEHUS HE 3aBUCHUT OT HANpskeHus DIC. OCHOBHBIMU HEIOCTATKAMM SBJISIOTCS HU3KAasd
HAACKHOCTh M OTPAHMYEHHAA NPOIyCKHAsA CIOCOOHOCTH IO TOKY IIETOYHOTO KOJUIEKTOPA,
HEOOCTATOUHOE A oOecnedeHus ycronumBou paboTer CI' B pane pexnMoB OBICTPOAEHCTBHE,
MOCKOJIBKY MOCTOAHHASA BpeMeHU perympoBanus cocrasiser (,3—0,5 ¢. C anekTpoMaimHHEIMU
BO30yIUTENAMH MOCTOSHHOTO TOKAa BO3MOXHA peamn3aims Toabko [I-perymupoBanus
B030yxnenus CI” mommocTei0, Kak nmpasuno, 10 300 MBT;

— BBICOKOYACTOTHASA CHCTEMA BO30YKIOEHMA, B KOTOPOU BO30yOUTENEM SABIAETCA
BRICOKOYACTOTHBIN (400 wam 500 ') MHAYKTOPHBEIM TE€HEPATOpP, MEXAHWYECKU CBI3AHHBIN C

ranom CI'. MHNIVKTODHEIN TEHENATON HE UMEET K OJUIEKTOPA, YTO MOBBINIAET HAAEKHOCTEH PAOOTHI.

ONOKYMEHT NMNoanncAH
SNEKTPOHHOW NOANUCHIO OTHasA CcucreMa BO30YKIOEHUS AHATOTUYHA
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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ynekTpoMammHHON (~0.4 ¢) 1 mpuMeHaeTca 0OBRIYHO B TypOOTeHEpaTopax MOMHOCTEIO A0 300
MBrT;

— TUPUCTOPHAA CUCTEMA BO30YyKIEHUA, B KOTOPOU BO30yIUTENEM ABILAETCA TPEX(Pa3HbIN
MOCTOBOWU YIIPABIIEMBIA BBIIIPIMUTENb, MOAKIOUYEHHBIM K O0OMoTke BO30yxknmenus CI.
YOpaBaseMelil BBIIPAMUTENL TUTACTCA TMO0 OT CHEIMAIBHOIO0 CHHXPOHHOTO TEHEparopa
(He3aBUCHMOE BO30yxkIOeHHE), MO0 OT TpaHchopmaropa, OPUCOEAMHEHHOr0 K BeIBomam CI
(camoB030yxknenue). Tupucropnas cucrema BO30yKIEHHUA 00€CHEUNBAET BEICOKYHO KPATHOCTE
(popcupoBku BO30yxknenua (no 4) m obOmamaer OBICTPOOEHCTBHEM, MOCKOJIBKY MHOCTOSHHAS
BpemeHn peryaupoBanus He mnpeBesimaer 0,02-0,04 c¢. Tupucropmas cucrema B030ykIOECHUA
[IUPOKO HCIOJB3YETCA HA TypOO- M TuApOoreHeparopax MomHOCTeio Oomee 200 MBT u
MOMHOCTEIO o0ecneunBaeT s pexrusnocts [1/[-perymipoBania Bo30yxaeHMA;

— decmieTounas cucrema Bo30yKIeHU, B KOTOPOU BO30yIUTEIEM ABILIETCA 0OpanieHHEBIN
CUHXPOHHBIN FeHeparop (00MoTKa BO30yKAE€HNA pa3MENIEHa HA CTATOPE, 0OMOTKM NEPEMEHHOTO
TOKA — HA POTOPE), MEXAHWYECKH CBA3aHHBIM ¢ Bamom OCHOBHOro CI'. [luranme oOmOTKH
B030yxknenuss ocHOBHOTO CI' ocymiecTBmaercs 0€3 NPUMEHEHMS KOHTAKTHBIX KOJEI depes
BPAMIAIONIMICA BBIIPAMUTENb MEPEMEHHBIM TOKOM POTOPHBIX OOMOTOK O0OOpamieHHOro
CUHXPOHHOTO TeHeparopa. Bo30OyxkaeHne mOoCIeIHEr0 OCYIIECTBIAETCA OT BRICOKOUACTOTHOTO
MOABO30yANTEI, MEXAHWUUECKU TAKKE CBA3AHHOTO C BAIOM 0CHOBHOTro CI', uepes ymnpaBiseMelil
TUPUCTOPHBIN BEIOPAMUTENL. K HemocratkaM O€CHIETOUHOU CHCTEMBI BO30YIKIEHHA CIERYET
OTHECTH CJIO0KHOCTE KOHCTPYKTUBHOIO BBEIITOJTHEHM, 4 TAKKE 3aTPYIHEHHUA C KOHTPOJIEM TOKA U

HAITPAKCHAA.

Ykazanue K pewwenuro 3aoauu Ne3

Hasznauenue aBromMarudeckod 4actoTHOM pasrpys3ku (AYP) — aBromaruueckoe
OTKJIIOUEHHE YACTH HATPY3KH OpPH CHMKEHUM 4acToTel DOC M3-3a aBapuiHOTO Aeduimra
AKTUBHOM MOMIHOCTH, KOTOPOE MPOU3BOIUTCA IJISI BOCCTAHOBIEHUS YPOBHSA YACTOTEI.

OcHoBHBIE TpEOOBaHMSA, TpeaABABIAEMBIE K AUP:

° MAaKCUMAJIBEHO OBICTPAs MMKBUOANNA BOZHUKIIETO Ae(PUIIUTA AKTUBHOU MOTIIHOCTH,
4TO AOCTHUTAETCA OTKIIOUEHUEM HArpy3kM OTHOCHUTEILHO HEOOJBIIMMHM [03aMH IO Mepe
CHW/KEHUS 9aCTOTHI;

. NPEOOTBPANICHNUE NaKE KPATKOBPEMEHHOT 0, HATIPUMED, B IIEPEXOTHOM IIPOLIECCE,

YMEHBILEHU 9aCTOTHI HUKE 45 1';
AOKYMEHT NoarnnMcAH

SNEKTPOHHOM MOANVCHIO a gactorel B 30HY 49,2-50 I'm, B koTtOopou
CepTucbukar: 12000002A633E3D113AD425FB50002000002A6 |
Bnapneril P HEIHEN S b A G An GRS H Ak bBha I 32 CUET aBTOMATHMYECKOT0 YAaCTOTHOTO ITyCKa
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. CIIOCOOHOCTE NMPABWIBHOTO (DYHKIIMOHMPOBAHWUA KAaK HMPU MECTHBIX, TAK U IPH
00MIECUCTEMHBIX Oe(PUIIUTAX MOMIIHOCTH, KOTOPBIE HOCAT BEPOATHOCTHBIN XaPAKTEP.

Kareropun AYP. IlepBas kareropus AYP-1 mpennasnauena nia 3agepKKU CHUKEHUSA
JacTOTEl M OPEIOTBpPANIEHUS YMEHbIIEHUS 49acToTel Huke 45 I'm. AYP-1 cocrour w3 pama
ouepener ¢ yacroramu cpadaTelBaHMA, PABHOMEPHO pacnpeneneHHeIMHu ¢ mHTepBaioM 0,1 ' B
nuamazone gactor 46,549 I'n. CymmapHad MONIHOCTE OUYEPENEH NPUHUMAETCA PAaBHOH
MAKCHUMaJIbLHO BO3MOKHOMY AE(PUIIUTY U paCIpenensercs o 04epeasamM paBHOMEPHO.

Bropas kareropus AYP-2 umeer pan ouepeneil ¢ eauHOM yCTaBKOM mo uvacrtore 49,2,
OEUCTBYIONIMX C HAPACTAIOMIMMU BEIAEpKKamMu BpemeHu. AUYP-2 obecrieuanBaeT moaqbseEM 4aCTOTHI
BeIIIE 49,2 'y mocne gencrBu kareropun AYP- 1.

Tperea (zonmomaurensuan) kareropust AP ncnone3yercsa B sHEproae(pUINTHEIX palioHax,
ecnu AYP-1 ne B cocToAsHMM NMPENOTBPATUTE YMEHBIIEHNUE 4aCTOTHL HUKE 45 ' mnu tpedyercs
OOMOJIHUTENRHO OTKIIYUTh HATPY3KY A OPEAOTBPANICHUA JTABUHEI YACTOTHI.

HacrorHas craTudyeckas XapakTepucTuka Harpy3ku. Onpenenser 3aBUCUHMOCTh MOTITHOCTH
Harpy3ku PH snexrposHeprermueckod CHUCTEMBI OT W3MEHEHMA YAaCTOTHI OPH MOCTOSHCTBE

HanpsokeHus (puc. 3). Bee nu3secTtHrIe BUAB HATPY3KH JJC ONMHMCEIBAIOTCS BEIPAKEHUEM:

3

PH=PD+P1*(}C]£M)+P2*(}C]£M) +P3*(fim) +P4*(f]£m)

B KOTOpOM P YUUTBIBAET OCBETUTEIBHYIO HArpy3Ky, HArpeBATEIBHBIE MPHOOPEL,

4

BEITIPAMUTEIILHEIE YCTAHOBKH, FP] YVUUTBEIBAET KOMIIPECCOPBI, IMOPIIHEBBIE HACOCHI, MEILHUIIEI,
METAIUIOPEKYILME CTaHKW, P2 YYUTBIBAET MOTEPH B CETAX M CIEIUMAILHBIE YCTAHOBKU; P3 —
LEHTPOOEKHBIE HACOCHI U BEHTWIATOPBI MPH MAJIOM CTATUYECKOM HAmope; P4 — TO %K€, HO HpH

OOMBIIIOM CTATHYECKOM HAITOPE.

OJOKYMEHT NOoAarnncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneuy; lLlebayxoea TateAHa AnekcaHapoBHa fH&!u; S0 _f"zjg
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Pucynoxk 3 — Craruueckas 4aCTOTHASA XapaAKTEPUCTUKA HATPY3KH (1 —uctuHHAaAA; 2 —

CHPAMICHHAs ) U reHepupyomen yactu JIC (ymuus 3)

B nebompmom muanazone wacrtor 45-50 I'p gacroTHas XapakTepUCTHKA MOIIHOCTH
HATPY3KU MOXKET OBITh cupsamieHa (miHus 2 Ha puc. 28). Kak BUIHO, TPU NOHWKEHUN 9aCTOTHI
MOMIHOCTE HArPY3KH YMEHBIIAETCA, 4 NPU TMOBEBIIIEHUM YBEIMUMBAETCA. Takum o00pazom,
COOCTBEHHO HArPy3Ka AEUCTBYET ITOJ00HO ABTOMATUYECKOMY PETYILTOPY YACTOTEL. JTO ABJICHUE
Ha3eBaeTca perymipyromum s¢pdexrom nHarpy3zku (POH) u onenuBaercs kosx(pduimenTom
perympyroniero 3¢ exra Harpy3km no 4acrore

Ky = AP /Af

KOTOPBIII B OMAMA30HE CIPAMICHHON UYACTH XapPAKTEPUCTUKH COXPAHAET MOCTOSHHOE
3nauenue Ky = const. 110 skcnnepuMmeHTaabHEIM JaHHEIM, B DJC TunoBeie 3HaueHusa Ky = 1,5—
2,5.

Crarnueckas 4acTOTHAS XaPAKTEPUCTHKA reHepupyromend gyactu 9I3C B obmactu 45-50
' Omu3ka k kBagpaTuaHOU mapadone ¢ MakcumymMom opu S0 't 1 KPYTU3HOM MEHBIIE KPYTHU3HEL
XAPAKTEPUCTUKU HArpy3ku (mHusA 3 HA puc. 3). Ilpm orkmonenumsax uacrotel meHee 10%
MOMIHOCTE T€HEPATOPOB MEHACTCA HE3HAYUTEILHO, ITOSTOMY OIPEACIAIONIECE 3HAUCHUE HMEET
XapaKTEPUCTUKA HATPY3KU, KOTOPas HCHoab3yeTcs qua pacuera AYP.

JlunaMuueckas 4acTOTHAA XAPAKTEPUCTUKA SHEPTOCUCTEMBI ONMPENEIAET U3MEHEHUA BO
BPEMEHH YACTOTHI CUCTEMEI B YCIOBUAX HEOATaHCa MOITHOCTEN T€HEPAaTOPOB U HATPY3KH. B 5TOM
coyuae I3IC MOKET pacCMaTPUBATECA KAK OJUH SKBUBAIEHTHBIM arperar ¢ MOMEHTOM MHEPIUH
J, pABHBEIM CyMM€E MOMEHTOB MHEPLIMH T€HEPATOPOB U HATPY3KU. Jlu(pdepeHnaibHoe ypaBHEHHE
OBUKEHMA OSKBUBAJIEHTHOTO darperara B YyCIOBHAX HebamaHca MONIHOCTEN TEHEPATOPOB H

HArpy3Kd UMEET BHL
dw P

_ _ 4
*__MHEE__

dt W

e Mues=Mr — Mua-p — pazHocTs Bpamaromero momenra MI' 5kBUBaJIEHTHOr 0 arperara u
MOMEHTA COMPOTUBICHUA HATPY3KU Muazp, Pq — MONIHOCTE neduimra; 0 — yriaoBas 4acToTa
BPANICHUS SKBUBAJIEHTHOTO arperara.

B pesymprare pemenus auddepeHnmansHOro ypaBHeHus (3.2) ompepemsercs

OTHOCHTCJIBHOC OTKJIOHCHHUEC YdCTOTEI BO BPECMCHH

PH‘C
Af* =25 (1-e7YTr)
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P_EI,D*}CHDM
Pyo * Ky

Afo =

[TocnenoBarensrnoCTs pacuera AYP

1. AHam3 BO3MOKHEIX Je(PMUIMTOB MOIIHOCTH P70, KOTOPBIN JTOTKEH YUATHIBATE:

° IJI1 OTAENBEHOM SJIEKTPOCTAHIIAN — BO3MOKHOCTE OTKJIFOYEHUSA HAN00I€E€ MOTITHOTO
re’eparopa,

° 71 SHEPrOCUCTEMBI — BO3MOJKHOCTE ITOJIHOTO OTKIIOYEHUA HambOoJiee MOMIHOM
3IEKTPOCTAHIINH;

. BO3MOKHOCTE OTKIIOYEHUA TEHEPUPYIOMIEH MOMIHOCTH C IMOCIEAYIONIAM

OTKJIFOUEHHUEM CIA0BIX CBA3€H BCIEACTBAE YBEIMUCHUS NEPETABAEMOM MOIIIHOCTH CBEPX IIpeaea
X CTATHYECKON YCTOMYUBOCTH.

Pacuerneil nepunmt Pro MPUHUMAETCA PABHEIM MAKCHUMAJIBHO BO3MOKHOMY.

2. Beibop oowema PAYP kareropumt AUP-1 cnegyer ocyniecTBaaTe B neiax 3amaca Ha 5%
OombIIE pacueTHOTO ae(UIINTa MOTITHOCTH.

3. YeraBku ouepeneit AUP-1 mo gacrore momkHEl pa3Meniateca B auamnaszone 46,5—49 I'n
co crynenero 0,1 I'm u mpumepno paBHOMEpHBEIM pacnpenencHuem Bcero odorema AYP-1 mo
Ouepensam.

4. YcranopuBmeecs mocie neictBusas AUP-1 3nauenmwe 9acTtoTel foo OlEeHWBAETCA C

[TOMOIIBHO BBEIPAKCHHA

£, = Pro * from — Pro * (fiom — Ku * from — Maup * friay)
i Pyo * (Ky + Naup)

n _ Payp * from
ATE (fuau — fxon) * Puo

rae Pro — renepupyronias MOIHOCT ITPH HOMUHAIEHON 9aCTOTE; n4yp! —PEryJINPYIOINH

ypdext AUP-1; fuau, fron — BEPXHAT M HIKHASL TPAHUTIEI YCTaBOK AYUP-1.
5. Obowem kareropuu AYP-2 cnepmyer mpunumares paBHeIiM 40% oObema AUP-1 mpu

yciaoBuu pazaensHoro neucrtesut AUP-1 u AUP-2. Cymmapneiii 00seMm AYP-1 1 AUP-2 cocraBur

Z Piap = (Pl + 0,05) + 0,4(Pjg + 0,05) = 1,4P}, + 0,07

[Tpu coBmectnom menictBuu AYP-1 m AYUP-2 cymmapusiii 00beM T0MKEH BEIOMPATHCS B

COOTBCTCTBHH C BBIPAKCHHCM

Y Piup = (Pio +0,05) + 0,1 = P}y + 0,15
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Bcewm ouepensm AYUP-2 3amaercsa eqmHas ycraBka mo gacrore, paHas 49,2 I'n. [Ipu stom
HavayeHas yeraska AUP-2 mo Bpemenu cocrasaser 5—-10 ¢, a koHeuHnas BeiOupaercs papHon 60

C.
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5. Ilnan-zpaguk evinoinenus 3a0anus

Pabora wanm pacuerHo-rpaduueckoil paboToil MOKeT OBITH TPEACTABJIECHA B BHIE

BBEITIOJIHCHHA CICOYIONIHX 3TAITOB.

Ne
HaumenoBanue stana CpOKH BEINOTHEHU A
/11
Ha nmepsom
1. [Tomyuenus 3ananusa
NPAKTUYECKOM 3aHATHH
Ha nepom
2. [lepBuunas KOHCYIBTAIIUSA C MPEMOAABATEIEM
IPAKTUYECKOM 3aHATUH
3. Pabora ¢ na(popManmOHHEIME UCTOYHUKAMA B Teuennn cemecrpa
4. Hamucanue KOHTPOIBHON padbOTHI B Teuenunu cemectpa
3. [IpenocraBneHne KOHTPOIBHON padOTEI HA Kapenpy B Teuennn cemecrpa
Ha mmocnemaem
6. | 3ammra KOHTPOJIBHON PadOTHI
MPAKTHIECKOM 3aHATHUH
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6. Kpumepuu ouyenuganusn padoomeol

B nemix nOBBIMEHWA KAUECTBA BBIMOJHAEMBIX pacdeTHO-rpauueckux pador
MPENOAABATEIb PYKOBOACTBYETCS CIHEAYIONIMMUA KPUTEPHUAMHN OLIEHUBAHWUSA IMHCBEMEHHBIX padoT
CTYIEHTOB.

Ouenka «zaumerno (OMJAUYHO)» 8bICMABTACHICA, eCAU CHIVOEeHM.:

— MPEACTABWI PACUETHO-IpapUUECKy0 padOTy B YCTAHOBIECHHBIM CPOK U O(DOPMUII €€ B
CTPOTOM COOTBETCTBUU C U3JIOKEHHBIMHU TPEOOBAHUAMU;

— MCHOJIB30BAJI PEKOMEHIOBAHHYIO M JOMOJHHUTEIbHYI0 YUEOHYI0O M CTPAHOBEIUECKYIO
JTUTEPATYPY;

— TpU BBIMOTHEHUM YIOPAKHEHUM [MOKA3ad BBEICOKUM YPOBEHb 3HAHUA JIEKCHKO-
rPaMMATUYIECKOr 0 U CTPAHOBETYECKOT0 MaTEPHUAa IO 3aJaHHOM TEMATUKE, TPOABIII TBOPUIECKUIM
MOAXOA IPU OTBETE HA BOMPOCHL, YMEHHE TIyOOKO aHaIM3upOBaTh NOpoOJIEMy W I€naTh
0000mnIaronie BEIBOIBL;

— BBIIOJHUI padOTy rpaMOTHO C TOYKHU 3PEHUS MMOCTABIEHHOM 3a1auu, T.€. 0€3 ommboK u
HEZOUETOB WM JOMYCTWI HE D0jIee OTHOTO HENOUETA.

Ouenka «3aumeHo (Xopouio)» eblCMasIs1emcs, e CmyoeHn:

— MPEACTABWI PACUETHO-IpapUUECKy0 padOTy B YCTAHOBIECHHBIM CPOK U O(DOPMUII €€ B
COOTBETCTBHUM C U30KEHHEIMU TPEOOBAHUAMM,

— UCITOJIB30BAT PEKOMEHIOBAHHYIO U JOTMIOJHUTENRHYIO JINTEPATYPY;

— TIpU BBINOJHEHUM YHOPAKHEHUM TMIOKA3an XOPOIIMM YPOBEHb 3HAHMA JIEKCHKO-
rpaMMAaTHUECKOTO M CTPAHOBEOUECKOrO0 MATepuasia IO 3aJaHHOM TEMAaTHKEe, HPAKTUIECKH
MPaBWILHO C(OPMYJIHUPOBAI OTBETEI HA MOCTABICHHEBIE BOIMPOCHL, IPEACTABII 00miee 3HaHUE
UH(OpMAIINH IO TPOoOIEME;

— BBIMOJHWI padOTy MOJMHOCTEIO, HO AOMYCTWJI B HEW: a) HE 0onee OgHOM HErpyOou

OMMOKW ¥ OOHOTO Hemouera 0) umm He 00Jiee IBYX HETOUETOB.

Ouenka «zaumeHo (Y0081emegopumesibHo)» eblCMasisaemca, eCiii CnyoeHn:

— mpeacraBua pabOTy B YCTAHOBIEHHBIM CPOK, IIpU OPOPMIEHUH PAOOTHEI HOMYCTHI
HE3HAYUTEIBHBIE OTKIOHEHUA OT W3JI0KEHHBIX TPEOOBaAHM;

— MOKA3aJT AOCTATOYHEIE 3HAHUS IO OCHOBHBIM TEMaM KOHTPOJBHOU PAa0OTHI;

— UCITOJIB30BAJI PEKOMEHIOBAHHYIO JINTEPATYPY;

— BBITIOJIHIJI HE MEHEE MTOTOBUHEI PA0OTHEI WM JOMYCTWI B HEH a) HE Oomee AByX rpyOsIx

NOKYMEHT NOANMUCAH _
SNEKTPOHHOW NOAMUCKHIO [ M OHOTO HEJOYETa, B) MIIM HE D0JIee IBYX-TPex
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Ouenka «HezaumeHno (Heyo0g1emeopunieibHo)» 6blCHaG1AenCA:

— KOrJa 4muci0 OmuOOK M HEOOYETOB MPEBOCXOAUT HOPMY, IMPH KOTOPOU MONKET OBITH
BBEICTABJIEHA OLIEHKA «3auT€HO (YIOBJIETBOPUTEIBHO)» WA €CIH NPABWILHO BEITOIHEHO MEHEE
MOJTOBUHEI PAOOTHI;

— €CIU CTYAEHT HE MPHUCTYMAI K BBEIMOJHEHWIO PA0OTHI MM MPABWILHO BBEIMOJIHUI HE

Oonee 10 mporieHTOB BCEX 3aMaHMI.
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7. llopaook 3augumal padomot

Hamucannasa crynenTom pacuerHo-rpaduueckas pabora coaercs Ha kadenpy B CpOK A
peneHsupoBanua. CTYOEHT 3amMMIIAET pAacYEeTHO-TpauuecKyro padoTy o0 sK3ameHa (3adera)
nepen npenogasareneM. bes 3aniurer PI'P crygenT k sk3aMeny (3adeTy) HE JOMYCKAETCHA.

Pabora He momyckaerca K 3amiuTe, €CIM OHA HE HOCUT CAMOCTOATEIRHOrO XapakTepa,
CIHUCAaHAa W3 JIUTEPATYPHBIX UCTOYHUKOB MM YV OPYTHUX aBTOPOB, €CIM OCHOBHBIE BOIIPOCEI HE
PACKPBITBI, U30KEHBI CXEMAaTH4YHO, (D)pAarMEHTAPHO, B TEKCTE CONEPKATCA OIMMOKH, HAYUHBIN
anmapar 0(pOpMIIEH HENPABWIBHO, TEKCT HAIMUCAH HEOPEKHO.

B xome 3ammTel KOHTPOJIRHOM pabOTEI 3amadya CTyOEHTAa — IOKAa3arh YIrIyOIeHHOE
MOHUMAHH € BOITPOCOB KOHKPETHOM TEMBI, XOPOIIEE BIAIEHUE MATEPHUAIOM IO TEME.

3amura pacueTHO-rpapuueckor padOTEI MOKET MPOXOAUTE B PA3IUYHBEIX (POpMAxX IIO
yCMOTPEHHIO PEMOaABATEIIA:

— B (opme UHOAMBHUAYAILHOH O€CEeObl CTyIEHTA € PYKOBOOWUTEIEM MO OCHOBHBIM
MOI0KEHUAM PaOOTHI;

— B (popMe UHAUBUAY ATLHOH 3aNTUTEI B MIPHUCYTCTBUU BCEH TPYIIHBI CTYIEHTOB;

— B (popMe€ TpynmoBOM 3ANIUTEl — OJHOBPEMEHHOM 3aIIMTEl KOHTPOJIBRHOU padOTHEI MO
OTHOMY HAmpaBlIeHHIO. B 5TOM Ciyuae KakOpld CACIUT 34 XOJOM PACCYKACHUU TOBAPHUIIEH,
OOTMOIHAET, yTOUHAET UX, YTO, HECOMHEHHO, YCHJIMBAET paO0Ty MBICIH U CITOCOOCTBYET PA3BUTHIO
SKOHOMHUYECKOTO MBINLICHUA.

JIrobast (popma 3amuTEl KOHTPOIBHON PAOOTEI YUUT OTCTAMBATE CBOIO TOUKY 3PEHMS,

yOequTensHO apryMEHTHPOBATE €€, 4TO CIIOCOOCTBYET NEPEPACTAHNIO 3HAHUU B YOEKICHMA.
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8. Yueono-memoouueckoe u unghopmayuonnoe ovecnedente OUCHUUNTIUHDI

8.1 Ilepeuenv OCHOBHOU U OONOTHUMETbHOU JUmMepAMYpPbl, HEOOXO0UMOU 0117
0C60CHUA OUCHUNTIUHDI

8.1.2 Ilepeuens ocHo6HOI TUmMeEPAMypbl:

l. Kapnos, A.I'. Llu(ppoBeie cucremMsl aBTOMATHUUECKOTO PETYAMPOBAHUA: yueOHOE
nocobue / A.I'. KapnmoB; MunucrepcrBo o0OpazoBanusa u nHaykum Poccmickon Denepanum,
Tomckuit T'ocymapctBennsiin  YHuBepcurer Cucrem VYmupaaeHus u  PamauosnekTpoHMKH
(TYCVYP). — Tomck: TYCYP, 2015. — 216 c¢. — Pewum mocryma: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book &i1d=480640

2. Ocunnes, A. A. JlokampHpIE yCTPOMCTBA MNPOTHBOABAPUITHOM ABTOMATHKU:
yueOHo-meromnueckoe mocobue / A. A. OcunneB. — Hosocubupck : HoocubOupckuin
roCyJapCTBEHHBIM TEXHUYECKNU yHuBepcurer, 2019, — 68 ¢. — ISBN 978-5-7782-3838-1. —
Teker : snexkrponnsiit // Ludposon odpazosarensneil pecype IPR SMART : [cairr]. — URL:
https://www.iprbookshop.ru/99186.html

8.1.3 Ilepeuensv donotHume1bHOI TUM EPAMYPbL:

l. Hlouko, B.II. ABromarnueckoe pEryaIUpPOBAHUE B DJICKTPHUECKUX CHUCTEMAX :
yueOnoe nocobue / B.II. Ilonko. — HoBocubupck : HoBoCcMOMpPCKHMM TOCYOapCTBEHHBIN
TexHuueckul ynmBepcurer, 2012. — 195 c¢. — Pexum pocryma: mo moamucke. — URL:

http://biblioclub.ru/index.php?page=book&i1d=228798

2. ABTOMATHKA YIPABICHUSA PEKUMAMHU SIEKTPOIHEPTETUIECKUX CUCTEM : yueOHOe
nocobue / cocrapurenun A. H. KozmoB. — 2-e wm3n. — bmaroBemieHCk : AMypCKui
rocymapcrBeHnsi yHupepcurer, 2017. — 64 c¢. — Tekcer : smekrponnst // Lugposon
00pa3oBaTenbHBIN pecypc [PR SMART : | caitr]. - URL:

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

8.2 Ilepeuensv yuedOHO-MemoOUUECKO20 oOecnedeHUss CAMOCHOAMEIbHOU padombl
ooyuarowuxca no OUCUUnJIUHe

1. Meroguueckue pekOMEHIAIMKN 0 OPTaHU3alui CAMOCTOATEILHON pabOTHI CTYIEHTOB
mo gucimimHe «CucremMHas AaBTOMATHMKA W aBTOMATHYECKOE  PETYIMPOBAHUE B
HIEKTPOIHEPT ETHIECKUX CHCTEMAX).

OOKYMEHT NoAarnuucAH ) o
SNEKTPOHHOW NOANVCHIO BIIOJTHEHU pacueTHO-rpauueckor pabOTHl mo
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3. Meroguueckne peKOMEHOAIMH OJA MOOArTOTOBKM K JA0OPATOPHBIM 3aHATHAM
TUCIUILIHHE «Cucremuas ABTOMATHKA 151 ABTOMATHYECKOE PETYIMPOBAHUE B

ICKTPOSHEPT CTHUCCKHUX CHUCTCMAX».

8.3 Ilepeuens pecypcoe ungopmayuonno-meneKoMMyHuUKauuonnou cemu Humepnem,
Heo0X00UMbBIX 018 0CB0CHUA OUCHUNTUHDI
1. http://www.biblioclub.ru -ObC "YHuusepcurerckas 0ndmorexa ormain"

2. http://www.iprbookshop.ru/ - Dnekrporno- omdmoreunas cucrema [PRbooks
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MUWHUCTEPCTBO HAVYKHU U BBICIIETO OBPA30BAHMS POCCUUCKOU ®EJIEPAIITUU
denepanpHOE TOCY TAPCTBEHHOE ABTOHOMHOE

00pa30BaTeIbHOE YIPESIKACHHE BEICIIET0 00pa3oBaHMs
«CEBEPO-KABKA3CKHWHU ®OEJEPAJIBHBIM YHUBEPCUTET»
[Iaturopckuii uunctutyt (priman) CKOY

MeToanueckue YKa3aHUs

10 OpTaHU3AIMH CAMOCTOSATEILHON paOOTEI
1O JIUCLIUILJINHE
«CucTeMHas aBTOMaTHKa U aBTOMAaTHYECKOE PETYIHPOBAHUE B
SIEKTPOIHEPTETUUECKAX CUCTEMAaX»
HaIpaBJICHUS IO0JITOTOBKHU
13.03.02 - DnekTpo3HepreTHKa U IEKTPOTEXHUKA

[IOKYMEHT MNMOAONWCAH FOpCK
SNEKTPOHHOWM NOAMNUCHIO 22
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Copepxanue

Brenenne
1 OO0mias xapakTepUCTUKA CAMOCTOATENBHOU padoTel 00yuaromierocs mpu
M3YUEHUH OUCIMIUMHEL  «(CHUCTeMHas aBTOMATHUKA W ABTOMATHYECKOE
PETYIMPOBAHUE B HIEKTPOSHEPTETHUECKUX CHCTEMAX
[Inan-rpaduk BEIMOITHEHWA CAMOCTOATEIBHON PAOOTEL
KOHTpOABEHBIE TOYKM ¥ BUALI OTYETHOCTHU ITO0 HUM
Meroangeckne peKOMEHIAINH 10 U3YYEHUIO0 TEOPETHIECKOTO MaTepHuaia

Meromnueckne ykazaHus Mo MOATrOTOBKE K pacyeTHO-rpapuuaeckou padore

-1 b B W

Yuebno-merognueckoe u MHPOPMAIMOHHOE 00eCTIeueHne TUCIIUIITNHEL
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BBenenue

CamocroarensHas padoTa — mmaHnupyemas yueOHas, yaeOHO-UCCIeI0BATENL CKAA, HAYTHO-
HCCIIe0BATENBCKAS pab0oTa CTYAEHTOB, BEIITOIHAEMASN BO BHEAYIUTOPHOE (ay IUTOPHOE) BPEMH I10
3aJaHUI0 U OPH METOOUUECKOM PYKOBOICTBE MPEMONABATENA, HO 0€3 €ro HEMmOCPEOCTBEHHOTO
y4acTuA (IPU 9aCTUYHOM HEIMOCPEICTBEHHOM YUACTUM MPENOAABATENA, OCTABIAIONIEM BEAYIIYIO
OB 3a padOTOM CTYAEHTOB).

CamocroArensHas padbora CTyneHTOB B BY3e ABIAECTCA BaKHBIM BHIOM Y4EOHOH M
HAYYHOHU NEATENBHOCTH CTYIEHTA.

Begymas nems opranmszauum u ocymiecrBaeHus CPC momxHa COBMAmaTe C IENBIO
00yueHus CTyIeHTa —IOArOTOBKOM DakanaBspa ¢ BeicinM oOpazoBanueM. [Ipu opranmsammm CPC
BAXKHBIM WU HEOOXOAMMEBIM YCIOBHEM CTAHOBATCA (POPMUPOBAHUE YMEHHS CAMOCTOATEIBHOU
paloTHI 111 TPUOOPETEHNA 3HAHUI, HABEIKOB M BO3MOKHOCTH OPraHU3aluu yaeOHOM U HAYUHOH
NEATEIbHOCTH.

Llenpro camocroaTensHOM pabOTEI CTYAEHTOB ABIAETCA OBIANEHUE (DYHIAMEHTAIBHBIMHU
3HAHUAMHA, MPO(PECCHOHATEHBEIMA YMEHUAMHI 1 HABBIKAMHU OEATEIBHOCTH MO MPO (IO, OTBITOM
TBOPUYECKOM, MCCIAEIOBATENRCKON AeaTeasHOoCTH. (CamocroATensHas padoTra CTyIEHTOB
COCOOCTBYET pa3BUTHIO CAaMOCTOATEIBHOCTH, OTBETCTBEHHOCTH M OPraHW30BAHHOCTH,

TBOPYECKOTO MOAXO0d K PEMIEHNIO MPoOneM yueOHOro v npo) €CCHOHAIBEHOTO YPOBHSL.
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O01Ias XapakTepHCTHKA CAMOCTOATEILHOH padoThI 00y4Yarerocs nNpu H3y4eHHH
THCHHILTHHbI «CHCTEeMHAas AaBTOMATHKA H ABTOMATHYeCKO0e peryIHpoBaHHe B

JIEKTPOIHEPIeTHYECCKHX CHCTEMAX)»

CamocroarensHas pabora - mamanupyemas yaeOHas, yaeOHO-UCCIEq0BATENBCKAL, HAYTHO-
HCCIIEI0BATENLCKAA PA00TA CTYIEHTOB, BEIITOJIHAEMA BO BHEAYIUTOPHOE (ay IMTOPHOE) BPEMS IO
3aJaHUI0 U IPH METOOUUYECKOM PYKOBOICTBE IIPEMONABATENA, HO 0€3 €ro HEMmOCPENCTBEHHOIO
y4acThA (IPH 9aCTHYHOM HEIMOCPEICTBEHHOM YUACTHH MPEMOAABATEIA, OCTABIAIOIIEM BEAYILY IO
pOnb 32 padOTOM CTYIEHTOB).

CamocroArensHas padbora CTryneHTOB B BY3e ABIAECTCA BaKHBIM BHIOM Y4EOHOU M
HAYTHOM OEATEIRHOCTH CTyaeHTa. CaMocToATenpHAs padoTa CTYOIEHTOB UTPAET 3HAUUTEIBHYIO
POJIBE B PENTUHTOBOU TEXHOJIOTHMN 00yueHnus. B cBa3u ¢ atum, 00yuenue B BY 3¢ Bkinrogaer B ce0s
IBE, MPAKTUIECKH OJMHAKOBBEIE MO 00BEMY M B3aUMOBJIMSHUIO YACTH — Mpoliecca 00yueHus u
npouecca camooOyuenuda. [losromy CPC pmomxna crars 3(Pp(PEKTUBHON M 1IEIEHANPABIECHHOM
paboTou cTyaeHTa.

K coBpeMEHHOMY CHENMATUCTY OOMIECTBO MPENBABIAET JOCTATOUYHO IIHPOKHUI MTEPEUEHE
TpeOOBaHUIl, CpEAM KOTOPBIX HEMAJOBAKHOE 3HAYECHUE WMEET HAJIUYME V BBEIIMYCKHHUKOB
ONPENEIIEHHBIX CIHOCOOHOCTEM W YMEHHA CaMOCTOATEIBHO NOOBIBATH 3HAHWUA M3 Pa3JINYHBIX
UCTOYHUKOB, CHUCTEMATH3UPOBATH IMOJYUEHHYH0 HH(POPMALMIO, IAaBAaTh OIEHKY KOHKPETHOU
(pnHancoBou curyaru. QOpMHUPOBAHUE TAKOTO YMEHHA MPOUCXOJUT B TEYEHUE BCETO MEPHOIA
o0OyueHus depe3 ydacTHue CTYIEHTOB B IPAKTHMUECKHUX 3AHATHUAX, BBIITOJHEHHWE KOHTPOJIBHBIX
3a0aHUH ¥ TECTOB, HAMUCAHWE KYPCOBBIX U BBEITYCKHBIX KBAM(PUKAIMOHHBIX pador. [Ipu sTom
CaMOCTOATENRHAA Pa00Ta CTYIEHTOB UI'PAET PEMIAIONLYIO POJIL B XO€ BCEr0 yueOHOr0 mporecca.

Begymas nems oprammszauum u ocymiecrBaeHus CPC pomxkHa cOBmagate C IEMNBIO
00ydeHMs CTyaeHTa — MOArOTOBKOW CIEUANINCTa U OakamaBpa ¢ BeICIIMM OOpaszoBanuem. [Ipu
opranm3anuu CPC BaHBIM U HEOOXOOUMEIM YCIOBUEM CTAHOBATCA (POPMUPOBAHUE YMEHUS
CAaMOCTOATEIbHON PadOTHI A1 MPUOOPETEHNA 3HAHWH, HABEIKOB M BO3MOKHOCTH OPraHW3aIuu
yueOHOM U HAYUYHOU JEATEIBHOCTH.

DopMBI CAMOCTOATEIREHOU PA0OTHI CTYIEHTOB pasHooOpasnel. B coorBeTcTBHM € paboueit
OPOrpaMMOMN AUCHUIIINHEL OPEIYCMOTPEHBI CHAEOYIONINE BHUOBI CAMOCTOATEIBEHON pPadOTEHI
CTyIEHTA:

- CAMOCTOATENBHOE U3YYE€HUE JINTEPATY PHI;

AOKYMEHT NOANUCAH
SNEKTPOHHOM NOAMNUCHIO
Ceptudcmkar: 12000002A633E3D113AD425FBS0002000002A6
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Ilenv camocmoamenvnozo usydenus Jaumepamypvl — CaMOCTOATEIBHOE OBJIAJECHUE
3HAHWAMH, OIBITOM HCCIENOBATENLCKON NEATEIIEHOCTH.

3adauamu caMoCTOATETLHOTO U3YUECHUA TUTEPATYPEI ABIAIOTCA:

. yrayOneHne U pacClMpeHne TEOPETHUE CKUX 3HAHUI;

. (popMHUpOBAHUE YMEHUHM HCIIOIL30BATH HOPMATHUBHYIO, MPABOBYIO, CHPABOYHYIO
OOKYMEHTAIMIO U CIIENUAIBHYIO JTUTEPATYPY;

. Pa3BUTHE NO3HABATEIBHBIX CLIOCOOHOCTEN M AKTUBHOCTHU CTYJEHTOB.

Lenv camocmoamenvhoco pewienus 3a0aq4 - OBJIAJCHUE IIPO(PECCHOHATBHBEIMA
YMEHHUAMHA U HABBIKAMU AEATEIBHOCTH IO Moo Oyaynien neaTensHOCTH.

3adauamu CaMOCTOATEILHOTO PENIEHUA 34149 ABIAIOTCA:

. CUCTEMATH3AlMA W 3aKPCIUIEHUE IOJNYYEHHBIX TEOPETUYECKHX 3HAHUM W
MPAKTUYECKHUX YMEHHM CTYIEHTOB;

. (opMIpOBAHME CAMOCTOATEIPHOCTH MBINILIEHUS, CITOCOOHOCTEN K CAMOPA3BUTHIO,
CaMOCOBEPIICHCTBOBAHUIO M CAMOPEATH3ALINH;

. pPa3BUTHE UCCIIENOBATENECKUX YMEHUH.

llenvro camocmoamenvHo20 6bINOJIHEHUA pacdemHo-zpaguueckon padompl 10
OUCIIUTIIIMHE SABIAETCA OBIANEHUE (DYHIAMEHTAIBHBIMH 3HAHUAMH, NOPO(YECCHOHATEHBIMU
YMEHUAMH M HABBIKAMH JIEATEIBHOCTH IO OPO(IITI0, ONMBITOM TBOPUECKOH, MCCIEA0BATENBCKOU
NEATEIBHOCTH.

Jadauamu TAaHHOTO BUA CAMOCTOATENLHOU pAa0OTHI CTYIEHTA SBJIAIOTCA:

. CHCTEMATH3AIMA M 3aKPEIUICHUE MOMYYEHHBIX TEOPETUYECKMX 3HAHUN U

MPAKTUYECKUX YMEHUI CTyIEHTOB;

. yriayOlneHne U pacCliupeHne TEOPETUIECKUX 3HAHWMH;

. opMUpOBaHHE YMEHUH HCIOIL30BATE HOPMATHUBHYIO, MPABOBYIO, CIPABOYHYIO
JOKYMEHTALMIO U CIIEHUATBHYIO JIATEPATYPY;

. pPa3BUTHE MO3HABATEIBHBIX CIIOCOOHOCTEN U AKTUBHOCTH CTYAEHTOB: TBOPUECKOM

MHUIMATUBEL, CAMOCTOSATEILHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

. (popMHUPOBAHHME CAMOCTOATEIPHOCTH MBILILIEHU, CITIOCOOHOCTEN K CAMOPA3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO M CAMOPEATH3 AL H;

° pa3BUTHE UCCIAEOOBATENBCKUX YMEHUM;

° WUCITOJIB30BAHUE  MATepuaia, COOpaHHOr0 WM MHOJNYYEHHOTO B XOJE

MIMMWEEE}QEH?FEEHL Ghpy SermTanaY. ma TIPAKTHYECKUX U 1ad0OpATOPHBIX 3AHATHUAX, MPH

SNEKTPOHHOM NOAMNUCHIO

Ceptucbmkar. 12000002A633E3D113AD425FBS0002000002A6
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B pe3syasrare OCBOEHMA OUCHWUIIIMAHEL (POPMUPYIOTCA CAECAVIONIMM  IEPECYEHB

IAHUPYEMBIX PE3YJIBTATOB OOYYEHUSA II0 IUCIMILIAHE, COOTHECEHHBIX C IUIAHUPYEMBIMH

pe3ynbpTaTaMHu OCBOEHHA 00pa30BATENBHON MTPOTPAMMEI:

Kona, popmympoBka Kona, popmympoBka
KOMITETEHIUH MHINKATOpa

[Inanupyembie pe3yasTaTsl
00ydeHMA N0 JUCIUIIINHE
(MO0 ), XapaKTEPUIYIOILINE
yTans!l (POPMUPOBAHUS
KOMOETEHIIWI, HHIUKATOPOB

[1K-2 Cmocoben N/1-1x-2 PaccunteiBaer
AHATTU3UPOBATE PEKUMBL napaMeTpel
paboTEI cucrem HIEKTPOOOOPY IOBAHMA
STEKTPOCHAOKEHNUS OOBEKTOB | CHCTEM DIEKTPOCHAOKEHUS

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapgeneu; lLlebGayxoea TateAHa AnekcaHapoBHa

3gaer obOnme ceeneHusa 00
ACY TII, ¢pyukimu, cocraB u
crpykrypa ACY TII,
0COOEHHOCTH MOCTPOEHUS U
(PYHKIIMOHUPOBAHUA CUCTEM
TUCTIETUEPCKOTO YITPABICHUS
IEKTPOIHEPreTUYECKUMH
CHCTEMAaMH C ITOMOTIEIO
MHEMOCXEMBI, CTPYKTYPY
CHENUATN3UPOBAHHOTO
OPOTPAMMHOTO 00€eCIIeueHMs
mis pazpabotku ACY
MEKTPOTEXHUIECKUM
000pyI0OBaHMEM, IPUHIIAEL
MOCTPOEHUS ABTOMATHKHI
EKTPUUECKUX CTAHIIAA U
HOJCTAHIINU, JTEMEHTHYIO
0a3y, XapakTepPHUCTHKH,
SKCIUTyaTAl[HOHHEIE
TpeOOBaAHMA U
PETYJIMPOBOYHEIE CBOMCTBA
COBPEMEHHEIX CPEICTB
ABTOMATHKH IEKTPUIECKUX
CTAHIIMN ¥ MOOCTAHI[HH.
Ymeer npuMeHATs
3JIEKTPOMEX AHNUECKHE,
3IEKTPOHHEIE U
MHUKPOITPOLIECCOPHEBIE
CpencTBa ABTOMATHKH JJIA
KOHTPOJISA 3HAUECHUN
HIEKTPUIECKUX BEJINYHH C
LEJLIO YITPABJIEHUS
IEKTPOIHEPreTHUECKUMHU
00BEKTAMH, BEIOUPATE U
pEaT30BEIBATE
3(p(PEKTUBHEIE PEIKUMEL
pabOTHI CPENCTB ABTOMATHKH
IO 3aJaHHBEIM METOOUKAM,
BEIOPATE M PACCUUTATE
yCTPOHCTBA ABTOMATHUKHU J1JIA
OTZIENBHBIX 3JIEMEHTOB
SHEPTOCHCTEMEL.
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Brnaneer meromamu pacuera
MAPAMETPOB M XAPAKTEPUCTHK
CPENCTB ABTOMATHKH
3JIEKTPOSHEPTreTHIECKIX
CHCTEM, METOIaMU
pa3pabOTKH TEXHUIECKOTO U
MIPOTPAMMHOTO 00eCITey eHMsI
ACY snekrpocranimii u
MTOICTAHIINH, HABEIKAMH
MPOBEICHUS CTAHIAPTHBIX
VICITBITAHUH U PETYIUPOBKHU
ABTOMATUKHU
3JIEKTPOSHEPTreTHIECKIX
CHCTEM

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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Inan-rpauk BuINOJTHEHHS CAMOCTOATE/ILHOH padoThI

Konrr O0BLeM 4acoB, B TOM 4HCJIE
peann3yeMbIX Cpencrea u KonrakrHas
KOMITETEHI[IH, Brz ACATEALHOCT TEXHOJOTHA pabora ¢

CTyJIEHTOB CPC Bcero
WHIUKATopa(o OLIEHKH OPEInoaaBaT
B) eIIeM
8 cemecTp
CamocrofATrensHoe
M3yYEHUE JTUTEPATYPEL CobecenoBanue 20.52 2.28 22.8
rmo Temam Nel-12
[TonroToBka k nexkmmam | CodecemoBanue 1.62 0,18 1.8
[TK-2 [TonroToBKa K
NJ1-1nx-2 1ad0paTopPHBEIM CoOecenopanuie 4.86 0.54 5.4
3AHATHAM
Brimoanenue
pacuetHo-rpauueckon | CobecenoBanue 13.5 1.5 15
pabOTEI
HUroro 3a 8 cemectp: 40,5 4,5 45
Hroro: 40,5 4,5 45
AOKYMEHT NoanmncAH

SNEKTPOHHOW NOAMUCKIO

Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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KﬂHTpﬂJ’lehlE TOYKH H BHIbI OTHE¢THOCTH 110 HHM

Ne Bun nearensHOCTH CTYIEHTOB Cpoxku KommgecTso
/T BEITTOTHEHU OaIoB
8 cemecTp
1. JTaboparopnoe 3ansatue No 2 6 Hemens 25
2. JTaboparopuoe zauarue Ne 4 10 nenens 15
3. JTaboparopuoe zauarue No 6 16 nenens 15
Hrtoro 3a 8 cemecTp 55
Hroro 55

Maxk cumMansHO BO3MOKHBI 0arI 3a BECh TEKYIIAN KOHTPOIE MakCiMaIbHO BO3MO KHEIH

Oannm 3a BECh TEKyNIMH KOHTPOJIBL YCTAHABIMBAETCA pAaBHEIM S55. Tekymniee KOHTPOIBHOE

MEPOIPUATHE CUUTACTCA COAHHBIM, €CJIM CTYOEHT NHOJaydwa 3a Hero He Menee 60% or

YCTAHOBJIEHHOTO [JIA OSTOT0 KOHTPOJSA MAKCUMAIBLHOTO Oamnma. PewruHroBern  Oam,

BBICTAB/IEMBIA CTYIEHTY 34 TEKyNIEE KOHTPOJBHOE MEPOIPHUATHE, CHAHHOE CTYIOEHTOM B

yCTAHOBJIEHHBIE TPA(PHUKOM KOHTPOIBHBIX MEPOIPUATHN CPOKH, OMPENEIETCA CIEOYIOMINM

obOpazom:

YPOBEHB BEIMOJHEHUA KOHTPOJIBHOTO

PeirruHrossiit 0amwt (B % 0T MaKCMMAaJIBEHOT O

3agaHud Oama 3a KOHTPOJIBHOE 3aJAHUE)
OT/MYHBIN 100
Xopommii 80
Y 1OBIETBOPUTEITEHEIN 60
HeynoBieTBOpUTENBHEIN 0

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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MeToanueckue PEKOMEHTAIHHA M0 H3IYUYCHHIO TCOPETHYECKOI'O MaTepHaJ/ia

CamocrosarenpHas padoTa CTyZEHTA HAYMHAETCA C BHHUMATEIBHOTO O3HAKOMIIEHHA C
CoOepKaHueEM yueOHOro Kypcea.

M3ydenue kaxa0il TEMEI CIEIy€eT HAUMHATE C BHUMATEIRHOTO O3HAKOMIEHH C HA00OpOM
BOIIPOCOB. OHU OPUEHTUPYIOT CTYAEHTA, MOKA3BIBAIOT, UTO OH JOJKEH 3HATH II0 JAHHOM TEME.
Bonmpocel TeMBI Kak OBl HAKITAABIBAIOTCS HA COOTBETCTBYIONIYIO ITIABY M30PAaHHOTO YUE€OHMKA WIIH
yueOHoro mocodus. B urore momkHO OBITE ACHBIM, KAKHE BOIMPOCH TEMBI YUEOHOTO Kypca U C
KaKOW TJIyOMHOM PacKpheITEl B KOHKPETHOM Y4eOHOM Marepuane, a Kakue BOOOMIe OMyIICHEI.
TpeOyercs TBOpUECKOE OTHOMIEHUE U K CAMOMY COAEPKAHUIO TUCIIATLINHEL.

Bompocsl, cocTaBistonine ee coaep:xanne, 00IagaroT pa3Hoil CTENEHBI0 BAKHOCTH. ECTE
BOIIPOCHI, BEIMOIHSIONIUE (PYHKI[UIO JIOTUUECKOM CBA3KU COAEPKAHWUA TEMBI U BCETO Kypca,
UMEIOTCA BOMPOCH OMMMCATEIFHOTO WIM PA3bACHUTEILHOTO XaPaKTePa, a4 TAKKE UCTOPUIECKOTO
KCKypCa B 00JACTh M3y4aeMOW AUCIUILIMHEL. BCe ATH BOMPOCHEI HE COCTABIAIOT CYTH IMOHA-
THUMHOTO, KOHIIEONTYAIBHOTO COJIEPKAHUA TEMBL, HO HEOOXOOUMEI IS HETOCTHOTO BOCHPUATHS
M3y4JaeMBIX TpoOIeMm.

M3yuaemas nuCHMILUIMHA UMEET CBOM KATETOPHAIBHO-TIOHATUWHEIA annapat. Hayunwie
MOHATUS — OTO Ta 0a3a, HA KOTOPOU CTPOUTCA Kaxaas Hayka. [lomaTnsa — y310BEIE€, OMOPHEBIE
MyHKTHI KaK HAYYHOTO, TAK ¥ Y4€OHOr0 MO3HAHMA, JOTHYECKUE CTYIIEHU IBUIKEHHUA B yuede OT
IPOCTOTO K CI0KHOMY, OT ABJIIEHUS K CYIIHOCTH. be3 ACHOT0 MOHUMaHus MOHATHUH yueda KpaiHe
3aTPYAHAECTCA, a COAepKaHnue MpuOOPETEHHBIX 3HAHUM CTAHOBUTCS TYCKJIBIM, PACTIIBIBUATHIM.

CTyneHT JOKEH HOHUMATh, 4TO CAMOCTOATENLHOE OBJAIECHUE 3HAHUAMHM SABJIACTCA
TJIABHBEIM, OIPENeaAoninM. Beicmas mkonaa co3aaeT 411 5TOro He00X0 AMMBIE Y CII0BHSA, HOMOT €T
Oy nymiemy BBICOKOKBATH (DPUTTUPOBAHHOMY CHEIHATUCTY OBIANETE TEXHOIOTHEHN
CaMOCTOATEIHHOT O MMPON3BOICTBA 3HAHUM.

B camocroAaTemsHOM padoTE CTyaeHTaM MNOPUXOOUTCA WCHOIB30BATE JHUTEPATYPY
pa3MMUHBIX BHOOB: IEPBOMCTOYHHUKHA, MOHOTpaduu, HaydHeie COOpHHKHM, XPECTOMATHH,
yueOHukH, ydueOHbIie mocoOus, xypHamsl U Ap. M3yueHue kypca Opeamosaraet 3HAKOMCTBO
CTyJEHTOB C OOnpmmM OOBEMOM HAYYHOU U YUYEOHOM JIATEPATYPHI, YTO, B CBOIO OYEPEIb,
MOPOKTAET HEOOXOOUMOCTE BEIPAOOTKM Yy HHMX pPalMOHAIBHO-KPUTHUECKOTO MNOOXO0OA K
MU3y4aEMBIM UCTOUHHKAM.

Yto0Bl HE «YTOHYTE» B OTPOMHOM OOBEME PEKOMEHIOBAHHBIX €MY I W3yUYECHUS

HGWMEHT noﬂ'nHCAH HAVUUTECH IIPABHUIBEHO HUX YUHUTATE H dBHUJIIEHOC
SNEKTPOHHOW NOAMUCHIO y p . 1p

Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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[TpenBapuTenbHEIT MPOCMOTP KHUTH BKIIOUAET O3HAKOMIIEHHE C TUTYJBHBIM JIMCTOM
KHUTH, AHHOTALMEH, NPEIUCIOBHEM, OriasieHueM. [Ipm oO3HakOMIEHHMM C OIVIABJICHHUEM
HEOOXOIUMO BBIZIENUTE Pa3leiibl, TIABEl, maparpasl, MPEeACTABIAIONIME I BAC MHTEPEC, OEriio
UX MPOCMOTPETHh, HAWUTHM MECTA, OTHOCAIMMECS K Teme (a03aupl, CTpaHulbl, maparpadsr), u
MO3HAKOMUTHCA C HUMHU B OOIMINX 4epTax.

Hayunrie n3nanusa COMpPOBOKIAIOTCA PA3IMIHEIMU BCIOMOTATENEHBIMU MATEPHATAMA —
HAYYHBIM AIIIapaToM, HOATOMY BAKHO 3HATh, U3 KAKMX OCHOBHEBIX 3JIEMEHTOB OH COCTOUT, KAKOBEL
€ro () YHKIINH.

3HAKOMCTBO C KHUTOM Jy4II€ BCET0 HAYMHATH C M3YUYEHHA AHHOTAIMU — KPATKOM
XapaKTEPUCTUKN KHUTH, PACK PBIBAIONIEH €€ COIEPKAHNE, HIEHHYIO, TEMATHIECKYIO U KAHPOBYIO
HAIIPABIECHHOCTh, CBEOEHMA OO0 aBTOpE, HA3HAUECHWE M JPYrUe€ OCOOEHHOCTH. AHHOTAIMA
ITOMOTA€T COCTABUTE IIPEABAPUTENLHOE MHEHHUE O KHUTE.

['my0ke moHATE COMEPKAHNE KHUTH ITO3BOJIAIOT BCTYIUTEIBLHAS CTAThA, B KOTOPOH JAETCA
OLIEHKA COJIEPKAHUA KHUTH, 3aTPArMBAEMOUN B HEHU MPOOJIEMATHUKH, CONEPKUTCI UH(POopMAInL O
KU3HEHHOM W TBOpUYECKOM Owmorpadum aBTOpa, BBICKA3BIBAIOTCS IMOJIEMHYECKHE 3aMEYAHUS,
Pa3BACHAIOTCA OTAEIBHBIE MOJOKEHWS KHWUTH, OAIOTCA KOMMEHTApUM U T.0. BoT mouemy
3HAKOMCTBO C BCTYIIMTEILHOU CTATHEN NMPEACTABIACTCA OUEHb BAKHBIM: OHO MOMOTAET CTYIAEHTY
COPHUEHTUPOBATLECA B TEKCTE PadOTEI, 0OpATUTE BHUMAHWE HA €€ HANMOOJIEE€ LIEHHBIE U BAMKHEBIC
pas3aeJsl.

Toit ke nenn cComencTBYET 3HaKOMCTBO € OTJIABIEHUEM, MPENUCIOBUEM, MOCIECIOBHEM.
Becema mnome3HeIMM HIEMEHTAMH HAYUYHOTO amnmapara SBISIOTCA CHOCKH, KOMMEHTAPUH,
TAOIUIEI, TpapUKH, CIIUCKU TIUTEPATYPEL. OHU HE TONBKO WLTHOCTPUPYIOT OTIEIBHBIE TTOJIOKEHU
KHUTH WIH CTATBH, HO M CaMHU IO Ce0€ ABILAIOTCA NOMOJIHUTENBEHEIM HCTOYHMKOM WH(POpMAnnn
IJI UMTATENA.

Ecmi unrarens 3auHTEpecoBana Kakas-TO BRICKA3aHHAS ABTOPOM MEICIb, HE HAILEANIasn
MOAPOOHOTO OCBENIEHUA B JAHHOM HMCTOYHHMKE, OH MOJKET OOpaTHTBCA K TEKCTY HCTOYHUKA,
YIIOMHHAEMOTO B CHOCKE, TM00 K UCTOUYHUKY, KOTOPBIM OH MOJKET HAUTH B CHUCKE JIUTEPATYPHI,
PEKOMEHIOBAHHOM ABTOPOM IS CAMOCTOATEIFHOT O U3y YEHUA.

CymiecTBy€eT HECKOIBKO (POpPM BEIEHMA 3ATTUCEN:

— 11aH (OpOCTOM U pa3BEPHYTHIN ) — HanOonee Kparkas (popmMa 3armmucu OpOYUTAHHOTO,
MpEeNCTaB/IAoNIas Cco00M IepeueHb BOMPOCOB, PACCMATPHUBAEMBIX B KHHUIE€ WM CTATHE.
PasBepnyTerii mmaH mpeacrtaBiasger coOoil Oomee moapoOHyIO 3amiCh MOPOUYUTAHHOTO, C

QGWMEHT nﬂﬂﬂHCﬁH JB., C BLIl'ﬂ’ICKClﬁ HTAT., CTATUCTHUCCKHX TdHHBIX
SMEKTPOHHOW NOANMUCHIO * HUTdr, a

Ceptudukar: = 12000002A633E3D113AD425FB50002000002A6
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— TE3UCBl — KPATKO C(POPMYIUPOBAHHBEIE IMOJOKEHUA, OCHOBHBIE IOJIOKEHUSA KHUTH,
crarbu. Kak mpaBuiio, TE3UCH COCTABIIAIOTCA ITOCIE MPENBAPUTEIFHOTO 3HAKOMCTBA C TEKCTOM
UCTOYHUKA, IPH €ro IMMOBTOPHOM ITpoYTeHNH. OHM MOMOTamT 3aOMHHUTE M CUCTEMATU3UPOBATH
WH(O pMAIHIO.

CocraBieHne KOHCIIEKTOB

bosplIyro posis B YCBOGHHMM U MOBTOPEHUM MPOMIEHHOTO MATEPUANIa UTPAET XOPOIIMH
KOHCIIEKT, CONEP/KANINi OCHOBHEIE UIEH IMPOUYUTAHHOTO B YUEOHMKE U YCIIBIIIAHHOTO B JIEKIHH.
KoncnekT — 510, o CymecTBy, HAOPOCOK, pa3BEPHYTHIH MJIAH CBA3ZHOTO PACcCKa3a Mo OCHOBHBIM
BOITPOCAM TEMEI.

B kakol-TO Mepe KOHCIEKT pacCuuTaH (B 3aBUCUMOCTH OT WHIUBUIYATBHBIX
O0CODEHHOCTEN CTYAEHTA) HE TOJBKO HA HWHTEIUIEKTYATRHYIO W SMOIMOHAIBHYIO, HO U HA
3PUTEIEHYI0 HAMATh, IIPUYEM TEKCT KOHCIIEKTA HEPENKO ACCOLMHUPYETCA €€ U C TEKCTOM
yueOHuKa wiM 3anuchio jgekuuu. [losToMy nerde 3amoMmHAeTCa COOEPKAHWE KOHCHEKTOB,
HAIMMCAHHBIX Pa300pYHBO, C ITOJUEPKUBAHUEM WJIM BBIOEIIEHUEM Pa3PANKON KIIFOYEBBEIX CJIOB U
(ppas.

CaMOCTOATENBPHO W3YYEHHBIE TEMBI MNPENOCTABIAIOTCA TMpenogaBatemo B (opme
KOHCIIEKTA, [0 KOTOPOMYy OPOHUCXOIUT cobecemoBanue. Teopernuecke TeMsl Kypca (OTOENEHBIE

BDHPDCLI), BBIHOCHMEBIC Hd CAMOCTOATCIEHOC H3YVUCHHUC, ITPCACTABIICHEL HHUKC.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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Memoouueckue ykazanus no noo2omoexe K pacuemuo-zpaguueckou paoome

Pacuerno-rpadguueckas pabora — 3T0 CaMOCTOATENRHAA MUCHBMEHHAA padoTa CTyAEHTA,

KOTOpdd OOJKHA II0KA3dTh HE TOJBKO €ro BJAOCHHE TCOPCTHYCCKHM MATCPHAJIOM, HO H

MPOIEMOHCTPUPOBATE ITPAKTHYECKHUE YMEHUSA ITPOBOIUTE PACUYETEL.

[lenu BRIMOTHEHNSA K pacueTHO-rpapuuecKoi padOTE 3aKII0YAKOTCA:

— 3dKPCIIUTE M CHCTCMATH3HPOBATE TCOPCTHYCCKHC 3HAHWA H IMPAKTHUYCCKHC HABBIKH

CTYEHTA;

— HAYYWTH padOTATE C JINTEPATY PO — N3y4aTh, AHATTU3UPOBATE HH(POPMALIUIO U3 HAYYHBIX

HCTOUHHKOB,

[Tpu BEIMOTHEHNN KOHTPOJIBHOU PA0OTH PEATU3YIOTCA CAEAYIONINE KOMIETEHIIUN:

Ko, popmymipoBka Kon, popmymipoBka

KOMIICTCHIITHH HHIHUKATOPA

[Inanupyemsbie pe3yabTarsl
00y4EeHUA 10 AUCIUILTUHE
(MO IO ), XapAKTEPUIYIOTLIHNE
yTansl (POPMUPOBAHUS
KOMIIETCHIIMI, UHIUKATOPOB

[TK-2 Crmocoben W]1-1nx-2 PaccunTteiBaer
AHATTN3UPOBATH PEKUMEL apaMeTpEI
padoTEI cucTeEM HIEKTPOOOOPY IOBAHMNA
NIEKTPOCHADKEHUA OOBEKTOB | CHCTEM 3IEKTPOCHAONKEHUA
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Bnapgeneu; lebayxoea TateAHa AnekcaHapoBHa

3Haer o0mme ceeneHus 00
ACY TII, ¢pyukimu, cocraB u
crpykrypa ACY TII,
O0COOEHHOCTH MOCTPOEHUS U
() YHKIIMOHUPOBAHUA CUCTEM
AUCTIETYEPCKOTO YIPaBICHUA
HIEKTPOIHEPreTUUECKUMUA
CHCTEMAMH C TTOMOMIEIO
MHEMOCXEMBL, CTPYKTYPY
CHENUATM3UPOBAHHOTO
OPOTPAMMHOTO 00€eCIeueHms
mis pazpadbotku ACY
EKTPOTEXHUIECKUM
000pyI0BaHNEM, IPUHIIUATEL
MOCTPOEHUSA ABTOMATUKH
SEKTPUUECKUX CTAHIIUHU U
OOACTAHIIAM, SJIEMEHTHY IO
0a3y, XapakTepHUCTUKH,
HKCIUTYATAllMOHHEIE
TpeOOBaHuA U
PETYJIMPOBOYHEIE CBOUCTBA
COBPEMEHHBIX CPENCTB
ABTOMATHKHU JIEKTPUIECKUX
CTAHIIUH U MMOOCTAHI[HH.
YMeer npuMeHATh
3JIEKTPOMEX AHUIECKUE,
IEKTPOHHEIE U
MUKPOTPOIIECCOPHEIE
CpencTBa aBTOMATUKH JJI5
KOHTPOJISA 3HAYCHHI
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IEKTPUYIECKUX BEJINYHH C
LETBI0 YIIPABICHHUS
IEKTPOIHEPreTUUECKUMH
00BEKTaMHu, BEIONPATh U
pEATN30BEIBATE
3(p(PEKTUBHEIE PEIKUMEL
pabOTEI CPENCTB ABTOMATUKHU
MO 33JaHHBIM METOIHUKAM,
BEIOPATh U PACCUUTATE
yCTPOHUCTBA ABTOMATHUKHU JJIA
OTZIEIBHEIX 3JIEMEHTOB
SHEPrOCHUCTEMEL.
Brnaneer merogamu pacuera
napaMeTpPOB U XapaKTEPHUCTHK
CpEnCTB ABTOMATHKHA
3JIEKTPOSHEPT ETUY ECKUX
CUCTEM, METOOAMUA
pa3pabOTKH TEXHUUECKOTO U
OPOTPAMMHOrO 00€eCIeueHms
ACY nnekTpocranimii u
IMOICTAHIIH, HABBIKAMHA
OPOBEAECHUA CTAHIAPTHEIX
VCITBITAHUHM U PETYIUPOBKHU
ABTOMATHKH
3JIEKTPOSHEPT ETUI ECKUX
CHUCTEM
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Yueono-memoouueckoe u unpopmauuonmnoe odecneueniie OUCHUNTUH b

Ilepeuenv ocHO6HOU U OONOIHUMENBHOU JTUMEPAMYPbl, HEOOXOOUMOU 018 0CEOCHUA
OUCHUNTUHbI

Ilepeuenv ocnoeHoOl TUmMepamypbl:

I. Kapnos, A.I'. Lu(poBeie CHUCTEMBEI ABTOMATHUYECKOTO PETYIUPOBAHMUA: ydeOHOE
nocobue / A.I'. KapnmoB; MunucrepcrBo o0OpazoBanusa u nHaykum Poccmickon Denepanum,
Tomckuit T'ocymapctBennsiin  YHuBepcurer Cucrem VYmupaaeHus u  PamauosnekTpoHMKH
(TYCVYP). — Tomck: TYCYP, 2015. — 216 c¢. — Pewum mocryma: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book &i1d=480640

2. Ocunries, A. A. JlokamsHBIE YCTPOMCTBA MPOTHUBOABAPHUITHON ABTOMATHKHU : yUEOHO-
meroguueckoe mocodue / A. A. OcunueB. — HoBocubupck : HoBocnOupckuii rocy apCTBEHHBIH
TEXHUYECKUH yHuBepcureT, 2019. — 68 c. — ISBN 978-5-7782-3838-1. — Tekcr : s3neKTpOHHBIH
// ludppoBou  oOpazoBaremsneiii  pecypc IPR SMART : [canr]. —  URL:
https://www.iprbookshop.ru/99186.html

Ilepeuenv OononHUmMeEIbHOU IUMEPANYPbL:

1. Hloiiko, B.I1. ABromMaTnueckoe peryJmpoBaHNAE B JJIEKTPUIECKUX CUCTEMAX : yaeOHOE
nocobue / B.II. loiko. — HoBocubupck : HoBocuOupcknii roCynapCTBEHHBIN TEXHUUECKHM
yauBepcurer, 2012. — 195 c¢. — Pewum pmocryma: mno mnoamacke. — URL:
http://biblioclub.ru/index.php?page=book &i1d=228798

2. ABTOMATHKA YIPAaBJICHHUA PEKUMAMH SIEKTPOIHEPTETUUECKUX CHUCTEM : ydeOHOe

nocobue / cocrapurenun A. H. KozmoB. — 2-e wm3n. — bmaroBemieHCk : AMypCKui
rocymapcrBeHnsi yHupepcurer, 2017. — 64 c¢. — Tekcer : smekrponnst // Lugposon
00pa3oBaTenbHBIN pecypc [PR SMART : | cairr|. - URL:

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

Ilepeuens  yueOHO-MemooOuU4ecKkozo odecnedenHus CamMoCcmoAmenbHou padomol
ooyuarowuxca no OUCUUnJIUHe

1. Merognueckmne peKOMEHIAMW OIA MMOATOTOBKA K JIAOOPATOPHEIM 3aHATHAM IIO
mucimmmie  «CucremHas ABTOMATHKA U ABTOMATHUYECKOE  PETYIMPOBAHUE B
HIEKTPOIHEPT ETHIECKUX CHCTEMAX).

AOKYMEHT MOAMUCAH | ) y
SNEKTPOHHOM NOANVCHIO BITTOJTHEHUS PACYETHO-rpapuuecko padOTEI MO
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H dBTOMATHYCCKOEC PETYIHMPOBAHHC B
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3. Meroguueckue peKOMEHIAIMM IO OPTaHWU3AIMHU CAMOCTOATEILHON PA0OTEI CTYIEHTOB
no gucouimmHe  «CucremMHas  aBTOMATHMKA W ABTOMATHUYECKOE  PETYJIHMPOBAHHUE B

ICKTPOSHEPT CTHUCCKHUX CHUCTCMAX».

IIepeuensv pecypcoe ungopmavyuonno-meneKoMmynuxkayuonunou cemu Humeprem,
Heo0X00UMbBIX 018 0CB0CHUA OUCHUNIUHDI
1. http://www.biblioclub.ru -ObC "YHuusepcurerckas 0ndmorexa ormain"

2. http://www.iprbookshop.ru/ - Dnekrporno- omdmoreunas cucrema [PRbooks
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