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BBengeHue

[{emsro paboThl B J1abopaTopuu SBJISAETCS YINIyOJIeHHE U 3aKpeIllICHNe MpIoOpeTEeHHBIX
TEOPETUYECKIX 3HAHUI IIyTeM SKCIIEpUMEHTAILHON IPOBEPKN TEOPETUUECKUX IIOJIOKEHMI, a
TaKK€  3HAKOMCTBO €  KOHCTpPYKIUEN  »JIEeKTpHYEeCKX  ceTell, 000pyJOBaHUEM,
IN3MEPUTEILHLEIME IPHUOOpaMHU 1 alIapaTypoii, HCIIOIb3Y EMBEIMH B JJAOOpaTOPUMN.

B pesynberare BBINOJIHEHHS J1a0OpaTOpPHBEIX PabOT CTYJEHTHl JOIIKHBEI IPHOOpPECTH
VYMEHIII I HaBBIKI II0 COOpPKE M HCCJIEAOBAHMIIO 3JIEKTPUUCCKUX CXEM CETEl, HM3MEpEHILIM
AJIEKTPUUECKNX BEJINMYMH. TemaTuka abopaTOpPHBEIX PadOT IIOJTHOCTHED COOTBETCTBYET
COJIEP)KAHIIO OCHOBHEIX pa3JIelIOB Kypca, H3y4aeMOr'o B BBICHINX TEXHNUECKNX YUCOHBIX

34BC/ICHITAX.

B npegnaraeMoM MeTOAWYECKOM yKa3zaHHUH OIIMCAHO IIECThL JIabDOpaTOPHBIX padoT. B
ONHCAaHNU KaXXJ0Il JJabopaTOpHOIl paboTE cPOpPMYJIIPOBaHA €€ II€JIb, M3JIOKEHBI OCHOBHEIE
TEOpeTUYeCKNE  IIOJIOKEHIMI,  OIIIcCaHa  CX€Ma  YCTAaHOBKM  JJII  [POBEJCHUI
SKCIIEPUMEHTAJILHOTO HCCICAOBAaHNSA, JaHBl PEKOMEHIAIUU II0 IIPOBEIACHUIO OIILITOB U

00pabOTKe pe3yJILTATOB U3MEPEHUIL, a TAKKE KOHTPOJILHEIE BOIIPOCHI.

1. I]env u 3a0auu uzyueHus OUCUUNIIUHDL

[{embr0 AUCHUIUINHBEL « Y CTPOMCTBO IHMQPOBBEIX MOJACTAHIINID) SBISETCS H3YUEHHE
TEXHOJIOTHII INQPOBOIl KOMMYHHKAIIUNI, IPHIMEHIEMBIX Ha OOBEKTaX 3JIEKTPO3HEPrEeTUKIIL.
PaccMaTpuBarOTC  OCHOBHBIE — IPUHIIUIIEI  IIOCTPOCHHUSA U (PYHKIIMOHUPOBAHUS
MHKPOIIPOILECCOPHLIX YCTPOICTB, X HazHAUYCHUE B paMKax IIU(POROIl IIOICTaHI[IU

3agayaMi N3Y4YEeHUS JUCIUIIINHEL SBIISIETCS N3YUECHUE!

— HNCTOYHIIKOB 1 BHHGHDMEPHDCTEﬁ ABITXKCHITA 1 HpEGﬁpﬁBDBHHHﬂ
HH(I)GPMHL[HDHHBIX IIOTOKOB B COBPCMCHHEIX I_[H(prBLI}; CIICTCMAX VYIIPABJICHIA oOLeKTaM I
SJICKTPOSHCPI'CTHKII,

- III(POBEIX MHPOTOKOIIOB CBS3HM, Ha3zHAUEHUS U CTPYKTYpPHl IIAKETOB Iepegaul
JTaHHLBIX,

— MUKPOIIPOIECCOPHBIX YCTPOUCTB P3A U MHTEIUIEKTYallbHBIX 3JIEKTPOHHBIX
YCTPOICTB U (PPOBOII HOACTAHITULL,

CojaepkaHUE€ QUCIIUIUINHBI IIOCBAIIEHO BOIIpOCAM OpraHM3aIUN CHCTEM cOopa u
nepegaun  nHQOpManuu Qg oOecnedeHmns padoOThEl  aBTOMATH3UPOBAHHEIX  CHCTEM

AHCIICTHCPCKOTIO H’M%@Hﬂmqaﬂ BOIIPOCEI IICpCAa4Il 1 HpEGGpHBDBaHHH HH(I)OPMELL[HH.

SNEKTPOHHOW Noanuvceo
Cepmudomkatr: 2C0000043ESABBBO952205E7/BAS00060000043E
Bnapeneu; llleGayxoea TaTeAHa AnekcaHfpoBHa 2 Oﬁﬂp}'aﬂﬂﬂﬂﬂe U Mﬂmepuﬂ.ﬂbf

e 1a00paTOpHd  TEQPETUYECKNX OCHOB  OJIEKTPOTEXHUKM, PpEIEHHON  3aluThl I
3JIEKTPOOE30IIaCHOCTH ¢ HHTEPAKTUBHBIM MYJIbTUMEIUa 000pyI0BaHUEM
MynbeTumMeguitHoe 000pyJOBaHUE. HHTEPAKTHBHBIN IIPOEKTOP, HOYTOYK, MAarHHTHO-



MapkepHas gocka. KoMIuiekT yueOHOIT MeOenm.
KoMIUIEKT TUIIOBOTO 1a0OpaTOPHOr0 000PY JOBAHMSI « DIEKTPOIHEPTETUKA — DJIEKTPUUESCKIUE
CTaHIINN U ImoJicTa”Hnuiny OO 1-5CII-C-K.

3. HaumenosaHue nadopamopHsix padom

JI7s CTYZIEHTOB 3a04YHOH (POpMBI OOYUEHHS ITPeAyCMOTPeHBI Ta0opaTopHble paboThI: JlabopaTopHas
pabora Ne 5. ABTOMATHYEeCKas CHHXPOHHM3AI[HI TIeHeparopa ¢ ceTelo JlaboparopHas padora Ne 6.
ABTOMATH3HPOBAHHAS CHCTEMA KOHTPOII H VyyeTa SJIeKTPO3HEPTHH B IEHTPAIH30BAaHHBIX KOMILIEKCAX

AHCIICTUCPCKOI'O VIIPABJIICHIIA.

No OobeM 3 HuX
Tem YAcOoB | MPaKTHYECK
bl af
HanmeHoBaHHe TeM JHCIHILINHBI, HX KpaTKoe coJep:KaHHe
TTHCIT MOAr0TOBKA,
HILTH JacoB
HbI

4 JIaboparopnaa padora Ne 1. ABTOMAaTHYECKOe ITOBTOPHOE 3.0
BKITIOUEHHE IIHHIH SIeKTPOIIepe JadH

2 JIabopaTopHas padora Ne 2. ABTOMaTHYecKOoe BKIIOUEHHE 3.0
pe3epBa IMUTAIOIIETO IIPHCOEIHEHIS

4 JIabopaTopHas padora Ne 3. ABTOMaTHUEeCKOe PeryIHpPOBaHHE 3.0
YACTOTHI BpaIlleHH I CHHXPOHHOI'O TeHeEpaTopa

5 JIabopaTopHas padora Ne 4. ABTOMaTHUECKOe PeryIHpPOBaHHE 3.0
BO30YKIAEHII CHHXPOHHOI'O TeHEpPaTOpa

5 JIabopaTopHas padora Ne 5. ABTOMaTHYECKasI CHHXPOHH3AI[H 3.0
reHepaTopa € CETHIO

5 JIabopaTopHas padora Ne 6. ABTOMATH3HpOBaHHAaS CHCTEMa 3.0
KOHTPOJII H VYeTa 3JIEKTPOSHEPTHH B I[EHTPAIM30BAHHBIX
KoMIUTIeKCaX JHCIIETYEPCKOrO YIIPaBIIEHH L.

Hr1oro 3a 8 cemecrp 18

Htoro 18

4. Coodepxcarue nabopamopHsix paboom

JlabopaTtopHas padora Ne 1
ABTOMaTHYeCKO€ MOBTOPHOE BKIIOUEeHHE JTHHHH YJIeKTpornepeaadn

Ilenb padoThI:

— IB3YUYUTE aJICOPUTMEI paOOTEl yCTpoiicTB AIIB Ha IHMHISX ¢ OJHOCTOPOHHIM IINTAaHUEM,
— I3YYUTh OCOOEHHOCTH B3auMOgecTBIS YeTpolicTB AlIB u peseliHOIl 3alliThI;
— I3YUYUTH IIPUHIIUIILEL pacyeTa ycTaBoK AlIB nmHMi anekTponepeiad ¢ 0JHOCTOPOHHIM

IIINTAaHICM. AOKYMEHT MOANWCAH
INEKTPOHHOW NOANWUCEID

Ceptudomkatr: 2C0000043ESABBBO952205E7BAS00060000043E
Bnageneuy; llleGayxoea TaTeAHa AnexkcaHgpoBHa Oﬂﬂﬂﬂb[ me&puu:

NeiAeBPOMATIFI@C KOETR@BTOPHOE BKoUueHNe (AlIB) muHun saexTponepegaul — OQUH I3
CaMBIX pacIIpOCTpPaHEHHBIX BUJOB aBTOMAaTHKU B ceTsax oT 6 mo 500 xB. lloBcemecTHOE
ncrnons3oBanne AlIB nuaMIT snekTporepegad OOyCJIOBICHO TeM, YUTO OOIbINAas 4acThb




KOPOTKIX 3aMBIKaHUN SBJIIETCS CaMO YCTPAHSIONUMUCA. B 3TUX yCIIOBUSX, [IOBTOPHOE
BKJIFOUEHE OOBLEKTa, OTKJIFOUEHHOro JICICTBHEM pENeNHON 3alluThl, II03BOJIIET
BOCCTAHOBHUTE HOPMAJILHBIN peXUM pPadOTHEl SIEKTPOIHEPreTHIECKOTro 000pYJ0BaHMHA.
IIpunamun paeictBust AlIB ocHOBaH Ha aHanmM3e IIOJIOKEHMS KIIFOYa YIIPaBJICHI
BeIKIIrOUaTe st JIOII m ero pearmwHoro cocrosHuda. Tak, ecnm BeIKroudatens JIOII
HaXOJUTCS B ITOJIOKEHUU «OTKIIFOUEHO», a €r0 KJIKOU YIIPAaBJICHUA B II0JI0KECHNIN
«BKJIFOUEHO», IpoucxoauT 3amyck AIIB m xoMaHa Ha BKIIOUEHUE BBIKIFOUATENISA. J[i1d
obecnieuenns sddexTuBHOCTH AIIB BEINONHSAETCA € BBIAEPIKKON BpeMEHH, KOTOpasd
HeoOX0[1Ma JJI9 BREIIIOJIHEHUS JABYX YCIIOBHII: 1) Ae€HMOHH3al[UN QyTOBOrO IPOMEKYTKA B
MECTE€ IMOBpEXIeHUA, 2) oOecledeHns INOTOBHOCTH IMPHBOJA K OTKJIIOUEHIIO B CJIydae
BO3HIKHOBEHISI  IIOBTOPHOI'O  KOPOTKOTO  3aMbIkaHud.  J[I11  mpegoTBpaleHusd
MHOTIOKpaTHBIX BKmoueHun JIOII Ha ycTromumBoe KopoTkoe 3amblkaHue, AlIB
BEITIOJTHAETCS ¢ (PUKCHUPOBAHHOII KpaTHOCTLIO. Kak IIpaBuiio, NpuMeHIIOTCS OJHOKPATHEIE
n ayxkpaTHele AIIB. Kpome Toro, x AIIB npenwsaBisgeTcsa psan HAOIOJIHUTEIIBHBIX
TpeOoBaHmii: 1) AIIB He AomkKHO NPpUXOAUTH B JeNCTBUE Hpu oTkIroueHun JIOII ot
Kimroda yhpabieHnd, 2) AlIB gomkHo oOecneunBaTh YCKOpEeHHE ACHCTBU peJIeliHOI
3aIUTHl IPU BKJIFOUEHNHN Ha YCTONMUNBOE KOPOTKOE 3aMbIKaHUE, U T. 1. I [0JIHEIN IIepeUueHb
TpeOoBaHMIl, NpeabaBgeMbIX kK AIIB JIOII npencraBnen B I[IYO.

IlopsiioK BbINMOJIHEHUS PAOOTHI:

BHUMAHHE! JlabopamopHasa paboma 6binoaHAemca npu 0OHOBPEeMeHHOM
UCNONb3068aHUL 08YX NabopamopHbix cmoek «Mooenw snekmpocmarnyuu Nel » u «Mooenw
aieKkmpocmaruiu Ne2».

1) CobOpatk cxemy sabopatopHeIX ucnelTaHuii puc. 1.1. (BCE moaymm crtenpga
noikHel ObITh OTKJIMOYEHEI!). Brikmrouatens Q4 cHaOkeH yCTpOIICTBOM 3allUTHl U
VIIPaBRISIETCS aBTOMATHYECKU. Y CTPOIICTBO 3allUTHl KOHTPOJIUPYET TOKH (a3 IHMHNH
aJIeKTpoliepesadn n (GopMHUPYET YIIPaBJLIIONINE BO3JIEICTBUS Ha BBIKIIFOUaTenh Q4. J[ia
CO3JaHIsI KOPOTKOI'O 3aMBIKaHHNS HCIIONIB3YETCSI MOJYIIL KOPOTKO3aMBIKATE I, Ha CXEME
[I0Ka3aH BapMaHT €ro MNOAKJIOUEHUS JId UMUTAIUU PeXIMa KOPOTKOTO 3aMBIKAHUA B
cepequHe JHNHUM 3JiekTpolepesayn. C IIOMOIBIO aBTOMATHYECKUX BHIKIIFOUATEIIEH
QF1..QF6, pacnomoxeHHBEIX Ha JIMIEBOM IIaHEJINM MOAYJII KOPOTKO3aMBIKATENIS,
BEIONpaeTCs BUJ IOBPEXKICHHII. Y JaJICHHOCTH A0 TOUKM KOPOTKOIO 3aMBLIKAHMIS MOKHO
pPEryJINpOBaTL C IIOMOIIBIO M3MEHEHUS IIOIIOKEHUI IepekirodaTesienn SAl Moayien
JIMHUI 3JIEKTpoIIepejad.

2) Ha npoTtuBomnosoxkHOII 1adO0opaTOpHOI CTONMKE cOOpaTh CXeMy HUCIBITAHUI PIIC.
1.2 (BCE moaymu cresga gomkHel ObeITe O TKJIKOUYEHEIL!).
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3) Ha natopartopreix croiikax Nel m Ne2 ycTaHOBUTBR IIapaMeTphl JIMHUU
AJIEKTpOIIEpEIad: a) CpeJHEe 3HAauC€HUE IIPOJOJILHOII COCTaBJLIIOMICH (IIEepEeKIOUaTelb
SA1 B nmonoxeHue 2), 0) cpeHee 3HaUeHUE IOIEePEUHOIl COCTaRIMOMell (IIepeKIroYaTeln
SA2, SA3 B nonoxeHue 2).

4) llepeBectn mepexrodarelsh SAZ pexunMa yIpabBIeHUSA BhIKIOUareileM Q4 B
[oJI0keHue «ABT». IlepeBecTu nepexmtoyatesb SAZ peknMa VIIpaBIEHNS BEIKIIFOUATEIIEM
Q7 B nonoxeHue «Pyu». Ha IpoTHBOIIOIOXKHOI 1adDOpaTOpHOIl CTONKE MNepeKIroduaTeNn
SAZ2 pexxnMa yrpapieHUs BeIKIToUaTeaMu Q4 1 Q6 mmepeBeCcTH B IOJIOKEHNE «Pyuy.

5) Ha mnepcoHalnbHOM KOMIIBIOTEpE 3alyCTUTh IIPOTPAaMMHBIN  KOMIUIEKC
«DeltaProf1» (Ilycx — IIporpammel — JlabopaTtopuulili koMmiuiekc — DeltaProfl). OTkpEITE
nabopaTopHyro pabdoTty komaHmoll «Paborel — Penelinas zammura — Pabora Ne2 MT3 ¢
HE3aBUCUMOII BBEIICPKKON BPEMEHITY.

0) Brmgdutyy iirdfine, crenna. BxrounTs BeIKOYaTenk Q7 (kHomka SB1 Ha
T EeBOH-TIaH @I M0 FFyIBE P ex(asH0lECeTH ).

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



’oa

H2[H3

Puc. 1.2

7) Ha nporuBomnosoxHON J1abopaTOpPHOM CTOIKE: BKJIKOUUTL IINTaHHE CTEHJA,
BKJIFOUNTE BeIKITFOUaTenn Q4 u Q6.

8) B mporpamensdaeliaProtl» mepesectu 3amury B pexkuM paboThl «JelCTBUE Ha
CULHA] >3HET(%%%@§;§£%%E:§§[&&9@M;HGmmﬁ MBI Ha OpsAMoyrojbHuke «MT3», B
I10 ABHEBHI € MOSy FITafoTOBOMros@KHE YCTAHOBHUTh IepekmodaTelb «PexnumM paboTel» B

IIOJIOKCHIIC {{CHFHE’LH}}).
Nencteutened: ¢ 19.08.2022 no 19.08.2023



9) 3amycTuTh HporpamMmy B paOoTy KHOIKOI «IIyCk» MM KOMaHAOH TIJIaBHOTO
MEHIO « YIIpaBieHue — [Iyck» nnu ropsadeit kinapuiien FS.

10) JIMCTAHIIMOHHO BKIIIOUHNTHL BBIKIIOUATEL Q4 OJMHAPHLIM IETUKOM JIEBOI
KHOIIKM MBIIIN II0 3€JI€HOMY IIPSMOYTOJILHUKY C BCIUIBIBAKOIIEN IoAcKaszkom «Q4».
IIporpamMmma Bcerga oOToOpakaeT TeKyIlee COCTOSHHE BHIKJIKOYATENs (3€JIEHBII —
OTKJIFOUEH, KpacHBIN — BKJIIOoUeH). IIpu mpaBiIbHO COOpaHHOII CX€ME U BhICTaBJICHHBIX
[apaMmeTpax BBEIKIFOUATENNb Q4 JOJDKEH BKJIFOUUTHCS, & €ro I[BET M3MEHUTLCS Ha KPaCHBIM.
IIpn »ToM, Ha MHEMOCXEME OTOOpaxkKaroTCA TEKYIUE BEIUUYNHBI TOkOB (a3 A.B u C
JIMHUU 3JI€KTpoIlepeJadll, B JaHHOM ClIy4ae, TOK TpeX(a3zHoil Harpy 3K

11) 3amucaTh BeNUUUHY TOKa HATPY3KU I upuaee. . OTKIIOUNTL BRIKITIOUATENL Q4.
OCTaHOBUTL IIporpaMMy KHOIIKON «CTOIl», KOMaHJOI IJIAaBHOT'O MEHIO « YIIpaBIICHUE —
Ctom» miu ropsueil knapumeil Fo.

12) PaccunraTh TOK cpabaTLEIBaHUS 3aIUTE c3=1 pab.uarc. K 5K 3

/K oz . KosddunmeHr HagexKHOCTH K v b paBHBEIM 1,2.

Kospdumnent 3anycka asuratensHOH Harpy3kn K ; npusaark paBHEIM 1. Kosdduiment
Bo3BpaTa pene Toka K zos npuHATE paBHEIM 0,95. Paccuurats TOK cpaOaTEIBAaHUS perie
Toka I cp= I *Kcy/ ny . Kosdpduuenr tpancdopmaimn TpadcpopMaTopa TOKa My
npuHATL paBHBIM 1. Kosdduuentr cxemnl K coxr omnpenensercs BLIOpaHHOIT cXeMoil
COeQUHEHISI 0OMOTOK M3MEPUTENBLHBIX TPaHCPOpPMATOPOB TOKA I 0OMOTOK pere (JBOMHOI
I[EJTUOK JIEBOII KHOIIKON MBI Ha IpAMOyrojibHuke «MT3», B NOSABUBIIEMCS
IIAJIOTOBOM OKHE IIepekrouaTels «CxemMa coeJuHeHns1 oOMoTok TA»). Bpectn

pacueTHHII TOK cpabaTeIBaHUS 3al[UTE B JNAJIOTOBOM OKHE IIapaMETPOB 3aI[UTHI.
Yoenurcs B TOM, UTO B IIapaMeTpax 3al[UThl BEIOpaHa cXeMa COeJUHEHIS 0OMOTOK
«IIOJIHA 3BE3J1a».

13) OTKpEITH AUaJIOTOBOE OKHO HacTpoilky mapameTpoB AIIB (ABOIHONI MIETYOK
JICBOII KHOIIKOI MBIIIN Ha IIpsAMOyToJibHIKE «AIIB»). YcTaHOBUTE NEepeKsIrodaTellb
«KPaTHOCTH JICCTBISI» B MOJIOKEHNE «ABYXKpaTHOE». llepekimtodaTernb « YCKOpeHUe
JEIICTBUSA PEJIENHON 3alllUTHD) B IIOJIOKEHNE «OTKIIFOUEHOY .

14) IIporepute padboty AIIB mpu camo ycTpaHsromeMcs KOpPOTKOM 3aMbIKaHUU.
IlepeBecTu 3amuTy B PEXUM JAEHCTBUSA Ha OTKIIOUEHNE. 3allyCTUThL IIPOrpaMMHBII
KoMIUIeKC B paboTy komaHmoil «Ilyck». IlomaTh koMaHAy Ha BKJIFOUEHHE BBIKITFOUATEILI
Q4. CozmaTe KOpPOTKOE€ 3aMBIKaHIE IIEPEBOJAOM Iepekinrodarerna SAl  Moayi
KOPOTKO3aMEIKaTeNd B ojoxeHne « Bk . [Ipn npaBmwiIbHO BEIOpaHHBIX yCTaBKax 3allluTa
cpabaThIBaeT C 3aJlaHHOII BBIJIEpKKON BpEMEHH, OTKJIFOYAas BBIKIIOYATENh (Q4, ero IBET
CTAHOBUTCS 3€JIEHBEIM, a MpAMOYTrolbHUK «MT3» KXKpacHBIM, UTO CBUAETEILCTBYET O
cpabaThHIBAaHINN YKazaTeJIbHOIO perne 3amuThl. [I[emJox 1eBoil KHOMNKOH MBIIIA IO
npsaMoyronbHIKY «MT3» cOpacklBaeT COCTOSHHE YKazaTelbHOro pene (aHaJOTHMYHBIN
a¢dexT gocTuraeTcsa HaxkaTneM KHonkM «COpoc» B AMAJIOTOBOM OKHE IIapaMETpPOB
samutel). CPA3Y IIOCJIE CPABATBIBAHWMA 3AIIMTEI oTKMOYNTE KOPOTKOE
3aMBIKaHHIE (IIEpEeBOIOM IlepekmrouaTed SA]l MOAYISI KOPOTKO3aMBIKATENI B MOJIOKEHUIE
«Otki»). AIIB ¢ BEIIEpIKKOII BpeMEeHHU II0JaeT KOMaHy Ha BKIIFOUEHIE BREIKIFOUATEN I Q4.
BoccraHaBIMBaeTCS HOPMaJlbHBII PEXKIM PabOTHI.

15) HpDE%PHTB aBTOMaTudeckun Bo3BpaT AlIB. Jli1 5Toro, ImOBTOPUTH
IIpEABLIAY I ﬁy%%ﬂ%ﬁga-%%ﬂl B JIOIIKHO cpabaTBEIBaTh B KaXIOM CITydae.

. Iﬁ%ﬁfﬁﬂﬁi Egmi;ﬁﬂ%“fﬁm YCTOMYMBOM KOPOTKOM 3aMEIKaHUHU. J[11g 5TOTrO,
co3ZlaTb KopoTkoe 3aMblikaHue. MT3 ¢ 3amaHHON BBIAEPKKOU BPEMEHM, OTKJIFOUAET
BBIKJJHQUATEI, ({04, ,,.6TQ AEBET CTAHOBUTCS 3€JIE€HBIM, a NIpsIMOYTroJIbHUK «MT3» KkpacHBIM,
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YTO CBUJAETEIILCTBYET O cpabaThIBAaHNU yKa3aTelIbHOro pese zamuTel. AIIB ¢ BeIAEpIKKOII
BpeMeHHU | cTymeHu BkJrodaeT BeIKIOUaTelsk Q4. M3 ¢ 3ajaHHON BHIJIEPKKOINI BpEMEHU
CHOBa OTKJrOUaeT BuIKIMrOUaTenb Q4. AIIB ¢ BeIAEpk KON BpeMEHN 2 CTYIIEHH CHOBA
BKJIrOUaeT BBIKIFOUaTenb Q4. MT3 ¢ 3agaHHON BBIJIEPKKON BPEMEHN CHOBa OTKJIFOUAET
BEIKITIOUaTelnb Q4. JlanmpHeiimasa padota AIIB OGnokupyercs.

17) Orxmountk kopoTkoe 3aMblkaHHe. KBurupopath AIIB, mepeBogoM KJroua
yVIIpaBIIC€HN BEIKIIrOUaTeneM SB4 B IOI0KEHNE «OTKIDY.

18) OTKpHITH AUAJIOTOBOE OKHO HACTpOIKH mapaMeTpoB AIIB (ABOIHON IETUOK
JIEBOI KHOIIKOI MBIIIN Ha IIpAMOYToJIbHIKE «AIIB»). YcTaHOBUTE NEpeKIIrOYaTellb
«KpPaTHOCTbL JCUCTBUSI» B IOJIOKEHHE «OJHOKpaTHOE». llepekimrouarerns «YCKOpEHHE

JICTICTBUS PEJIENHON 3all[UTLEI» YCTAHOBUTEL B IIOJIOKEHNE «yCKOpeHUe JeinicTBuA P3 mmocie
ATIB»

19) IIporepurs padotry AlIB mpu ycTOIUNBOM KOPOTKOM 3aMBIKaHUU. J[J1 3TOTO,
[IoJIaTh KOMaHAY Ha BKJIFOUEHUE BbIKITrOUaTessa Q4, co3jiaTh KOpOoTKoe 3aMblkaHue. MT3 ¢
3aJJaHHOI BBIJIEPKKOUN BpEMEHH, OTKIroUaeT BbIKIOUaTellb Q4. AIIB ¢ BbLAEpKKON
BPEMEHHU BKJIFOUAET BRIKITIOUAaTEL Q4. MT3 oTkiIrodaeT BRIKITIOUATENh Q4 O€3 BEIACPIKKU
BpeMeHH (110 1[enu yckopeHus). JlanpHelimas padora AIIB Omokupyercs.

X)) OrTxmouuTh KOpOoTKoe 3aMbikaHne. KButuporaTth AIIB, mepeBojoM Kiroda
VIIpaBIICHN BEIKIIFOUATENEM SB4 B IIOI0OKEHNE «OTKIDY.

21) OTKpBEITH JAUAJIOTOBOE€ OKHO HacTpoilku mapameTpoB AIIB (ABOMHON IIETYOK
JI€BOI1 KHOIIKON MBIIIU Ha OpAMOyroiabHuKe « AlIB»). YcTaHOBUTE NepekrodYaTe b
«KpPaTHOCTb JACUCTBUSI» B IIOJIOKEHHE «OJHOKpaTHOE». llepekimrodarens «YCKOpEHHE
JICTICTBUSI PEJIENHON 3all[UThl» YCTAaHOBUTH B IIOJIOKEHUE «YCKOpeHHe AenctBud P3 10
AlIB»

22) IlpoBeputh padoty AIIB mpu yCcTOMYHMBOM KOPOTKOM 3aMbIKaHUU. OIpeaeIuThb
paznuunsd B anropurMme padotel MT3 um AIIB mo cpaBHeHHIO C MPEABLIIYIINM OIIBITOM.
CrenaTh BEIBOALI O IIPaBIUILHOCTHU AEICTBUN PEICITHON 3alllUThl I aBTOMATUKIL.

23) OTKIOYNTE Bce BRIKITFOUATENN. OTKIIOUNTL HUTaHIE CTEHIA.

24) OdopMurs 0TUET MO J1abopaTopHOII padboTe. B oTueTe npeicTaBUTh BpEMEHHBIE
auarpaMmbl padboTel P3MA 1719 BceX NPOBEIEHHBIX 3KCIIEPIMEHTOB.

KﬂHTp OJIBHBIC BOIIPOCLI:

1. Kak BEIOMparOTCS yCTaBKH BpeMEHH cpabaThIBaHIA ABYXKpaTHOro AIIB?

2. UTo Takoe YCKOpEHHUE JCICTRUA peileiiHoi 3anuThl npu AIIB?

3. B uem pazHuIla yckopenus geiicteus penelinoii zamutel JJO u IIOCJIE AIIB?

4. B ueM npeuMyIeCcTBa YCKOPEHM AECTBUSA peJIeiiHON 3amuTel 40 ALIB?

5. Uto Takoe Bpemsd aBToMaTHdeckoro BozBpara AlIB, 111 yero oHo HEOOXOJHMMO, 13 Ka-
KIIX yCJIOBUII BEIOUpaercs?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



JlabopaTopHasi padoTa Ne2
ABTOMaTHUYeCKO€ BKJIIOYEHHE pe3epBa MUTAIOIIEr 0 MPHCOoeJHHEeHUA

Ilean pabdoThlI:

— HN3YVHHTE IIPUHITIII ,[[EﬁCTEHH 11 OCOOEHHOCTU paﬁﬂTBI yCTpDﬁCTE dBTOMATITHECKOI'O
BKJIFOHCHIIA PC3CPBa IINTAOIICIO IIPHUCOCIITHCHITA.
OcHoebl meopuu.

ABTOoMaTHueckoe BKmoUeHne pezepra  (ABP) mnmraromero mpucoeanmHEeHN:
[IOJIYUIUIO IMUPOKOE PacHpOCTpaHEHNE B PACHPEACIIUTEIILHBIX CETSIX C OJHOCTOPOHHUM
nutanneM. IIpumenenne ABP 1menecooOpazHO Ha IOACTAHIUSAX, HMEIOIIX /JIBa
HE3aBHUCUMEBIX HCTOYUHHKA IIHTAHMI, HO paboTarommIX II0 OJHOCTOpOHHEH cxeme. Takad
CUTYyallld MOJKET IMETh MECTO B CIIy4asx, Korja: l) HCTOYHHKH IINTaHUS HE JOITYCKAaroT
peKHMa IapajuieIbHON paboThl Ha OOIIYIO Harpy3Ky; 2) YCTPOICTBA peJICHOI 3alUThl U
ABTOMATHKHN PaCIPEACIUTELHON CETU CIPOCKTUPOBAHBI C PACUETOM Ha paJaNalbHYIO
CXeMYy BJIEKTPOCHAOKEHMA, TOTJa BKIOYEHHE HCTOYHHKOB Ha MapaJUIeJIbHYIO padoTy
IpUBEAET K CO3JaHIIO PeEXUMa CETH C ABYXCTOPOHHHM IINTaHHEM H IIOTpeOyeT
MOJEpHI3aIII BCEro KOMIUIEKCAa pEJIEMHON 3alluTel M aBTOMATHKH, 3) COXpaHEHNE
pagualbHON CXEMBl SJIEKTPOCHAOKEHUS HEOOXOJMMO [AJI1 CHIKEHHS TOKOB KOPOTKHX
3aMBIKaHH, YI00OCTRBa PEryJIHpOBAaHI peKIMa paOOTHI CETU II0 HAIPSKEHIAM B y3J1aX U
[IepeTOKaM aKTHUBHOI 1 pe€aKTUBHOMN MOIITHOCTH.

HemocTaTkOM Takoro peleHus SBISIETCS TO, UTO HPU UCUE3HOBEHHNU IIUTAHUS OT
OJHOI0 M3 MCTOYHUKOB (pabodero MCTOYHHKA), IIOTPEOUTENN TEPSIOT IMHUTAHHUE HAa BPEM
ONEPaTUBHLIX IepeKIrodeHull (IIepeBojla IMOTPEOUTENICl Ha pe3epBHBIN HCTOYHUK
nutaHus). [Ipumenenne ABP mozBosIsdeT COKpaTUTh BpEM: NEPEPEIBA SIICKTPOCHAOKECHILT
IIOTpeOUTENEN, Tak Kak IMEPEBOJ] MOTpeOuTeneil ¢ pabodero Ha PE3EepBHBIN HNCTOUYHHK
[IUTAaHUS OCYI[ECTBISIETCS aBTOMAaTUUECKH.

K ycrpoiicteam ABP npeabsaBissroTcs CISAYIONUE OCHOBHBEIE TpeboBaHUsg: 1) ABP
JIOJIZKHO NPUXOAUTH B JCHCTBUE IIPH NCUE3HOBEHUN HAIPSHKEHUS Ha IMINHAX IIOTPEOUTE I
0 JIFOOOI MpUUYMHE, B TOM YHCIIE IIPU aBapUIIHOM, OIMMOOYHOM MJIM CaMOIPOH3BOJILHOM
OTKJIFOUEHIN BBIKJIFOUATEI pabouero MCTOYHHNKA IHTAaHIA, 2) BkiIroueHne pe3epBHOTO
ICTOYHHNKA OCYIIECTBISETCS TOJILKO IIOCIE OTKJIFOUEHHNS pabdodero MCTOUHHMKA MUTaHUS,
YTO MPEIOTBPAIAET BO3MOKHOCThL HE CHHXPOHHOI'O BKIIFOUEHNS MCTOUYHNKOB ITUTAHU, a
TaK JX€ MPEJOTBpAIla€T BKIFOUEHHNE PE3EPBHOIO MCTOUHHNKA HAa KOPOTKOE 3aMBIKAHIE B
Iernsax pabodero ncToyHuka nutaHusd, 3) ABP cpabaTeiBaeT jgake €cln HaIpsDKEHHE Ha
MIIHAX I[IOTPEOUTEIII HCYE3JI0 II0 MNPUYUNHE KOPOTKOrO 3aMBIKaHNS Ha IMHHaX (T. €.
IOy CKAaeTCsI BKJIFOUEHHE PE3€PBHOr0 MCTOYHHKA Ha KOpPOTKOe 3aMbikaHue), 4) ABP
oOecIeunBaeT yCKOpPEHHE JeHCTBHS pEeNSHHON 3alqUThl MPU BKIIOUEHNN PE3EPBHOIO
NCTOYHNKA Ha YCTONUYNBOE KOPOTKOE 3aMbIKaHUE U T.JI.

Ilopsinok BBINMOJIHEHHUA PADOTHI:

BHUMAHHE! JlabopamopHasa paboma 6biNOJHAEmMCA NP 0OOHOEPeMeHHOM
UCNObL3068AHUU 08YX N1abopamopHblx cmoek «Mooenv snexkmpocmaruuu Nel » u «Mooenw

3JIEKMPOCM AHY UADE!» NIOANVCAH
ANEKTPOHHOW NOANWUCEIOD

Ceprdijar Hap000SfABOPHPOPERERO0ETOIRax Nel m Ne2 coOpaTe cxemy J1abopaTOPHBIX
Bnapeney; Umeﬁayxusaim AHa Are poBHa )
HNCIILITAHUI PIC. I (ﬁ(ni Moaynu creHga goyrkHel ObITe OTKJIFKOYEHEI!). Ha cxeme
IOKA3aHO TQAKIFOUCHIIS M3MEPUTEILHOrO KaHajla A4 MOIYJId BBOJa BBIBOJA I

IIBMEPEHNS HaIpsDKeHHA (a3el A CHCTEMBI COOPHBIX IIMH OTHOCHUTEIBLHO HENUTpalu
BTOPHUHOII 0OMOTKHU CHJIOBOTO TpaHcdopMaTopa T1.
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2) YCTaHOBUTH IIapaMETpBl JIMHUU 3JIEKTPOIIEpeaad. a) CpeAHee 3HaudcHUe
IIPOJOILHON COGRRBERFQIESEIEepekrouaTens SA] B momoxeHue 2), 0) cpeHee 3HaUeHHE

HDggﬁ%ﬂqgg%&@%ﬁ%ﬁ%%&gﬁﬁ@anEHﬂ SA2, SA3 B nosoxkenue 2).

Braze ) | [ epeBee TIbHeperkmmoaTeIn SA2 pekiMa yIIpaBiIeHn BeIKIrodaTersaMu Q4 1 Q7

B IIOJIOKEHUE «ABT». llepeBecTu nepekmouarenb SAZ peXnMa yIIpaBIeHU
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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BEIKITIOUaTenneM QO B moJsioxkeHne «Pyd». Ha mpoTruBomonokHOIl j1a00paTOpHOI CTOMKE
repexirodarenn SA2 pexuma yIpaBileHNd BeIKrouaterrsamu Q4, Q6 n Q7 mepeBecTH B
[IOJIOKEHUE « Py,

4) Ha nOpoTUBOIIOJIOXKHOI J1a00OpaTOPHOI CTOMKE: BKMOYHTH IINTAHHE CTEHJA,
BKJTIFOUNTH BeIKIoUaTenu Q4 un Q7 (kHonku SB1 Ha IUIIEBBIX HaHEISIX MOIY JIeil).

5) Ha 1nepcoHalbHOM KOMIILIOTEPE 3alyCTUTL MPOTPaMMHBIN  KOMILIEKC
«DeltaProf1» (IIycx — IIporpammel — JlabopaTopHbeiil koMmiuiekc — DeltaProf1). OTkpHITE
nabopaTopHyro padbory komaupgoil «PaboTel — ABTomMatmka OO0C — Pabora Ne2 ABP
[IUTAIOIIETO IIPUCOEINHEHIS.

6) Brisectn ABP u3 paboTwl. J[JI1 3TOro, OTKPEITH OKHO HACTPOMKHU ITapaMETPOB
ABP (BOIHOII IeMYOK JI€BOIl KHOIIKOII MBI Ha NpIMOYyTroJibHUKE « ABP») 1 neperectu
epekmodarens «Pexnum paboTEI» B IIONOXKEHNE «OTKIFOUEHO». 3allyCTUTh IIPOrpaMMy B
paboTy kHOmKOM «lIyck» MIM KOMaHAOM TIIaBHOTO MEHIO « YmOpaBiaeHue — lIyck» min
rops4eil kinapumein FS.

7) JIUCTaHIIMOHHO BKIFOYNTH BBIKJIOYATeNh (Q4 MHepeBOJOM KIIFOYa YIIPaBIIECHUS
SB4 B momoxkeHme «BKIL». IIporpamma Bcerga oToOpakaeT TEKyIee COCTOSHUE
BLIKJTFOUATEIIA (3€JICHBIN — OTKIFOYEH, KpacHBINI — BKIIIOUEH ). [IpHu npaBIILHO COOpaHHOMI
CXEME U BBICTABJIEHHBLIX ITapaMeTpax BBIKIOUATEL (Q4 NOJDKEH BKJIFOUUTHLCS, a €r0 I[BET
II3MEHUTLCA Ha KpPacHBI.

8) Bxmrounts BeIKIOYaTenb QO KHONKOII SB1, pacmosiokeHHON Ha JIHIIEBOI
MaHEeJI MOJIYJII BEIKIFOUATENS KadeapHoi JIOIL.

9) Brectu ABP B pab®orty. J71d 3TOro, OTKpEITE OKHO HAcCTpOMKHN napaMeTpor ABP
(IBOIHOII IIEJIYOK JIeBOII KHOIIKOM MEIIMHN Ha IIpsAMOyroilbHUKE «ABP») m mepeBecTH
EpEKIoOUaTENL «PEeXKUIM paOOTEI» B IOJIOKEHIIE «BKITFOUCHO.

10) IIpoepurk paeiicTeue ABP npm ommnOOYHOM OTKIFOYEHHU BBIKJIFOYATEIII
pabouero MCTOYHMKA mUTaHMA. J[JI1 »Toro, moJaTh KOMaHAYy Ha OTKIIFOUYEHHE
BEIKITrOUaTe i Q4 mepeBoaoM Kiroua yIpaBlieHHA SB4 B IMOJNOXKEHHE «OTKIL». ABP
cpabaTHIBA€T 1 BKIIFOYAET BBHIKIIFOUATENbL pe3epBHOIO NCTOUHNKA Q7.

11) BoccTaHOBUTL HOpPMAJIBHEII  peXHM  padoOTHl  (IIepeBeCTH  IIUTaHUE
nmoTpedureseil Ha padounii UCTOUHUK IUTaHud). J[19 sToro: BeIBecTu ABP 13 pal®oThl,
OTKJIFOUUThL BHEIKIFOUATENIL Q7 pe3epBHOIO HCTOUHMKA I[IUTAHUSA IIEPEBOJOM KJIFOUA
yIpaBieHns SB7 B IIOJIOKEHUE «BKIL», a 3aTEM B IOJIOKEHNE OTKJL», IIEPEBECTU KIIFOU
yhapaBiaeHnsa SB4 B Mook eHNne «BKJI.», BBeCTH B paboTy ABP.

12) Ilpoeputh jgeiicTBue ABP mpum ncue3sHoOBeHHUHN HaOpsOKEHUS Ha paboueMm
ICTOYHUKE NUTaHUA. J[J11 3TOr0, Ha IPOTUBOIOJIOKHOII Ta00paTOPHOI CTOIIKE OTKIIFOUUTE
BeIKITFOUATE L (Q4 KHONKON SB2 Ha JIHUIEBON ITIaHEIN MOJYJIA BBOJHOTIO BBIKIIFOUATEIIA.
ABP cpabGaTeiBaeT, OTKJFOYAas BHIKIIOUATENIL pabodero ucTouHnmka Q4 U BKIIIOYAad
BLIKJTFOUATEIL pPe3epBHOrO mcTouHnka Q7.

13) Brieectu ABP m3 paboTel. OTKIIOUHTEL BCE BBEIKJIFOUATEIIN Ha J1aDOpaTOpPHOI
croiike Nel m Ne2. OTkmIrouuTh nOuTaHue cTeHga. OCTaHOBHTH padoTy HOporpaMMEI
KHOMIKOH «CTomm. OpopMUTL OTUET IO JITaDOpaTOpHOI padorTe.

Ko HTPOJILHBEIC BOIIPOCHIL.

1. OOBACHUTE HA3HAUCHIE Y CTPOIICTB aBTOMATIUECKOTO BKIIFOUCHIIS pe3epBa’
OKYMEHT NOArnncAH v
2. Kakue Tpe6®3%1mw&p%zm&aﬂﬂmcﬂ K ycTporictBam ABP?

3. @Eﬁﬁﬁ@%ﬁ@fm E&?ﬁﬁéﬁ%ﬁﬁ%ﬁamm ABP?

4. llepeuncnure ciydan, B KOTOpPLIX ABP JOIKHO IIpHMXOJUTE B JIE€HCTBUE?
. B.HEM pA3HEUA MEAHY, ABP 0THOCTOPpOHHETO U JBYXCTOPOHHETO JEUCTBUA?
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JlabopaTtopHas padora Ne3

ABTOMaTHYECKOE peryJJHpoBaHHE YaCTOThI BpallleHUs CHHXPOHHOI O
reHepaTopa

Ilean padoThI:

— H3YVHHITE IIPHHITUIIEI aBTOMATHHCCKOI'O YVIIPABIICHIA IIPHBOJAHBIM JBHI'dATCIICM,
— H3YVHHTDE 0COOEHHOCTH aBTOMAaTIUYECKOT'O PEI'YJIMPOBAHIIA HaCTOTEI I1 aKTHUBHOU
MOIITHOCTI B PCKIIMaX X0OJIOCTOI'O XO/J4d I Hﬂp&JﬂTEHBHDﬁ pHGDTBI C CCTHhIO.

OcHosbl meopuu.

ABTOMaTHYECKOE pEryJIMpOoBaHUE YaCTOTBI M aKTHBHOII MomHocTH (APUM)
oOecIIeunBaeT BBINOJIHEHNE OalaHCa aKTHBHON MOIMHOCTHI B SHEPrOCHUCTEME B KaxKbII
MOMEHT BPEMEHN PN OTHOCUTEIILHOM IIOCTOSIHCTBE YaCTOTHI. 1Ip1 OTCYTCTBUM YCTPOIICTB
APYM  ©Oajmanc akTHUBHOII  MOIMHOCTH  oOecmeumBaeTcs 3a CUET  CBOIICTBA
CaAaMOPEryJINPOBAHI  SHEPTOCUCTEMEI, KOTOpOE B OCHOBHOM OIIPEMEIIACTCA
peryaupyromuM 3¢gekToM Harpysku. Tak, mopu AeduiuTe aKTUBHOII MOIIHOCTH,
SIIEKTPOMATHUTHBIIT MOMEHT HAarpy3KHM CHHXPOHHBIX T'€HEpaTOpoB IIpeodIagaeT Ha
BpallfalOIUM MOMEHTOM, CO3JaBaeMbIM TypOHMHaAMU, B pe3yJjbTaTeé Yero 4vacToTa
BpallleHUs MAIINH CHIDKAETCs, CHIDKAeTCSI YacTOoTa HaIpsiKeHNsI B ceTU. lIoCKOIbKYy,
aKTHBHAs MOIHOCTL IIOTpeOUTEeNeil 3aBUCUT OT YaCTOThl IIHUTAIOIEr0 HaIPsKEHI
(perynupyromuii 5¢p@dekT Harpy3ki), CHIDKCHHE YacTOThl IIPUBOAUT K CHIXKEHIIO
CYMMapHOI MOIIHOCTH IIOTpeOuTeneil, T. € K YMEHLIICHHIO BEINYNHEI Je(UIUTa
AKTUBHON MOIITHOCTH. He TpyaHO 3aMeTUTh, UTO JAaHHBIN IMPOIECC CHIKEHUS YaCTOTHI
OyJIeT IpOJOJDKAThCSI A0 TeX IIOp, MoKa MOIIHOCTL HOTpeduTreneil yMEHBIIUTCS Ha
BEJIMUNHY I[IE€PBUYHOIO JAeduiuTa aKTHBHOM MONIIHOCTH. bamaHc MOIMHOCTH OyJeT
YCTAaHOBJICH, HO IIpU HOBOM YacTOTE, MEHBIIENI YeM HOMHHAJIbHas. AHaJIOTUYHAasd
CUTyalusl OyAeT HaOIMIoAAThCd IIPU H30BITKE aKTHUBHOI MOIHOCTH, YTO IIPHBEAET K
[IOBLIIIIEHIIO YacCTOThHl HaIps)KeHUs B CceTU. | J1aBHBEIM HEJOCTaTKOM CBOICTBA
CaAaMOPETyJINPOBAHII SHEPTOCUCTEMEBI SABISACTCAI HM3MEHEHHE YacTOTHI B IIUPOKOM
JIMara3oHe, 4yTo HEeIOIlycTUMO B cooTBeTCTBUM ¢ | OCT. ABTOMaTHYECKNE PEryIIATOPHI
YaCTOTHI M MOIIHOCTH OOeCcIIeUnBarOT CTaTHUYecKoe (I acTaTHUYECKOE) PeryJIUpOoBaHUE
MOIIIHOCTI CUHXPOHHBIX I'€HEPATOPORB IIPU M3MEHEHUN YaCTOTHEl B DHEProCUCTEME, TaKIM
oOpazoM, YTO IPU CHUKEHHHM YacTOThI MOIIHOCTH TI'€HEPaTOPOB yBEJIMUMBAETCS, a IIPH
VBEIIMUEHNN — CHIDKAaeTCd. OTO MNPUBOAUT K TOMY, UTO HN3MEHEHHS 4YacTOTHl B
SHEProcUCTEME IIpI HapyIIeHMSIX OajlaHca MOIMHOCTU, MHPOUCXOJAHT B 3HAUUTEIIHLHO
MEHBbIIIeM Jualia3oHe.

Ilopsinox BbINMOJIHEHHA PADOTHI:

1) Cobpathk cxemy nadbopaTopHbIX ucnelTanuil puc.3 (BCE Moayinu cTeHa JOJIKHEI
opiTe OTKJIKOYEHBI!). MamepurtensHBIil kaHal o ToKy Al MOJyIs BBOJAa BKJIFOUEH
IociegoBaTeNnbHO B a3y A cmwioBoro TpaHcdopmatropa T2 co CTOpOHBI COOPHBIX IITHH.
MaMepurenbHBI KaHall [0 HalpskeHuro A4 MOJyJII BBOJA-BbIBOJA IIOJKIFOUEH
[1apayieIIbHO M%%H%m%di HENTpaJIbIO CIJIOBOTO TpaHChopMaTopa T2.

Ceprd Xy H%@@ﬁé&*ﬁﬁf'%ﬁ%ﬁ@ﬁﬁﬁﬁ?@ﬂ%@éﬁh SAZ pexnma yIpaBiIeHUs BHIKIrouarernem Q7

Bnapeney: xoea TaTeAHa AnexkcaHopoBHa

(Mogynk TpexdazHoll ceTu) B mnojoxkeHue «Pyu». Ilepexmrouaterns SA2Z pexnma

YIIRABJICHILT, BEIKITFOUATEJIEM Q3 (MoAYyJIL CHHXpOHURAI[NN) IEPEBECTU B MOJIOKEHIE
«ABTY».
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SNEKTPOHHOW NOAMNUCHLIO
Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Brane®): | [@peBee I HEpekmoMaTe b SA ] pekuMa yIpaRIeHUSI MOIYJIEM BO30OYIKIEHI B

rojioxkeHune «Pyuy». Ilorenruomerp RP1 ycTaHOBUTE B KpallHEE JIEBOE IIOJIOKEHIIE.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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4) llepeBecTu mnepexkmodaresib SAZ peXMUMa YIPaBICHUSI MOIYIEM YacTOTHOTO
nmpeoOpazoBaTensd B nojoxeHne «ABT». Ilorernuomerp RP1 ycTaHOBHTE B KpailHee JIeBOe
nojioxkeHne. Ilepexmouarens SAl pazpemenns paOoTEl WaCTOTHOrO MIpeoOpa3zoBaTELd
YCTaHOBUTL B CPEJIHEE IIOJIOKEHIUE.

5)BKIOUNTE IIUTaHUE CTeHJa. BKIOUNTE MUTaHHE MOAYJEHl: M3MEPUTENId
CKOPOCTH, CHHXPOHU3AILNU, TpeX a3zHOI CETH.

6) Bxmrouurs BeIKIFOUaTE L Q7 Moaysisa TpexdazHoll cetu (kHomnka SB1).

7) Ha rmnepcoHalbHOM KOMIILIOTEPE 3allyCTUThL I[IPOTPaAMMHEIN  KOMIUIEKC
«DeltaProf1» (IIycx — IIporpammel — JlaGoparopubeiil koMmiuiekc — DeltaProf1). OTkpHITE
nabopaTopHyro padbory komaHmoil «Pabotel — AprTomatmka 335C — Pabora No3
ABTOMaTHYECKOE pEryJINPOBaHUE YaCTOThI BpaleHus CI ».

8) 3amycTuTh HporpamMmy B paOoTy KHoIKoll «IIyck» mim komMaHAoN IJIaBHOTO
MEHIO « YTIpaBiieHue — [lyck» unu ropsadent kiapuieil FS.

9) IlomaTe KOMaHAY JAUCTAHIIMOHHOIO BKJIFOUEHMSI BBIKIFOYATENISI IIPHBOJHOIO
IBUTATENIS MeTYKoM JIeBoil kHokI Melmn (JIKM) mo nzo0paxkenmo Beikmrouatens Q1 Ha
MHEMOCXEME.

10) Bxmrounrs nuraHme MoAyId BoO30yKASHHS M IUIABHO YBEIMYHNBAsA TOK
BO30YKJACHHSI BBIPOBHATL II0 IIOKa3aHUSAM BOJILTMETpOB V1 m V2 HampsKeHHUS Cco
CTOPOHEI T€HEpaTOpa 1 CO CTOPOHBI CETI.

11) M3Mensasa 3HaueHUEe YCTaBKU PEryJjisiTopa II0 YacToTe (PeryJiaTop «3ajaHue IIo
yacToTe, 00./MHH.» B OKHe HacTpolik;m mnapamMeTpoB APUM) BEIPpOBHATH UYacTOTY
BpalleHUs 3JIEKTPOMAIIIMHHOTO arperara ¢ 4aCTOTOM B CETI.

12) IIpu HeoOXouMocTH, TOBTOPUTE II. 11 m 1. 12 u1d BeIpaBHUBAHUS HAIPSKEHUIT
1 4aCTOT.

13) Ilo mokazaHmsaM CHHXpPOHOCKOIA IIOJaThb KOMAaHAY JAUCTAHIMOHHOTO
BKJIFOUEHIS MOAYJIS cuHXpoHM3aun (memrdok JIKM mo m3obpaxeHnto BeIkmodaTend Q3
Ha MHEMOCXEME) B MOMEHT COBIAJCHISI BEKTOpOB IO (aze (MOMEHT IIOracaHILd
KOHTPOJILHBIX JIaMII).

14) M3MmeHdaq 3HaueHHe YCTaBKU PEryJiITopa MO MOITHOCTH (Perysarop «3aJaHue
10 MOIHOCTH, BT» B okHe HacTpolikum mapameTpoB APUM) yOeauUTLCS B €€ pealbHOM
IIBMEHEHNN II0 IOKa3aHUsAM YHHUBepcallbHOro m3mepuressa momHoctu. BHUMAHKWE!
PerynupoBaHue OCyIIEeCTRIATL B HeOonbmoM Auana3zoHe (He Oomnee 0.5PHOM), Tak Kak
ABTOMAaTHYECKOE pEryINpOBaHNE BO30YIKIEHII B JaHHOM CJIyda€ OTCYTCTBYET U MPEAE
MOIITHOCTU I'e€HepaTopa 3aHIKEH.

15) IIpoBepuTk paboTy peryiriTopa Mpu U3MEHEHNU YacTOTHL. J[JIT 3TOro, U3MEHSI
YCTaBKy pEeryJisiTopa IO MOIIHOCTHU, YCTAHOBUTH II0 IIOKa3zaHUSIM M3MEPUTEIST MOIIHOCTH
pPEXKUM BBIJAUN aKTUBHOII MOIIHOCTH B ceThb Ha ypoBHe 70BT (mpu >ToM, 3HaUEHUE
YCTaBKU YCIIOBHO M MOJET HE COOTBETCTBOBATL JAEUCTBUTEIILHON MOIIHOCTH, TaK Kak
PETyJATOp HE IPOU3BOAUT HEMNOCPEJCTBEHHOE HM3MEpPEHHE MOIIMHOCTU U (paKTHIUecKasd
MOIITHOCTL OYJIE€T 3aBHUCEThL OT PEryJIUPOBOYHOI XapaKTEPUCTUKH SIIEKTPOMAIINHHOTO
arperata). lloCKkoIbKy, H3MEHUTL YacTOTy B CE€TH HE IIPEJICTABILIETCS BO3MOXKHEIM,
[IpejlaracTcs N3MEHATh YCTABKY PEryJLITOpa II0 YacTOTe. Tak, €CclIM yCTaBKa II0 YacTOTe
paBHa yacToTe B ceTu (1500 o0./MuH.), peanbHasi MOIIHOCTL I'eHepaTopa OIPEAeNIsIeTCs
YCTaBKOH PETyIgTong JIg MomHoCTH. 1lpn ycTaBke peryinaropa mo qactore 1400 00./MIH.
Hacrora B ceTH” Pﬂf&@ﬂ“@b&‘i{aHH[}rm, rosTomMy APUM cHukaeT MOIHOCTL T'€HEpaTopa
B céﬁiﬂé%fﬁﬁﬁﬁiﬁ,ﬁ%ﬁﬁﬂgﬁ HQIIUEHTOM CTATI3MA 10 YaCTOTE (peanbHas MOITHOCTE
reHepaTopa MeHbIe 3afaHHoIl). IIpu ycTtaBke peryngaropa o dactore 1600 o0./MuH.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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YacToTa B ceTH HMIXKE 3agaHHON, mmostomMy APUM mosbllaeT MOIIHOCTH I'€HEpaTopa B
COOTBETCTBHHU C 3aJaHHLIM K03((QUIITUEHTOM CTaTHU3Ma II0 YacTOTe (peajlbHas MOITHOCTH
reHepaTopa CTAaHOBUTCA OoJblne 3adaHHOIl). MccraemoBaTh (CHATH 3aBHCHMOCTD)
II3MEHEHNS aKTHBHOI MOIIHOCTH I'€HepaTopa OT Pa3HOCTH CHHXPOHHON 4acTOTHI(YacTOTa
BpallleHUs1 arperaTra IIPH BBIIOJIHEHHON CHHXpOHM3aIuU, Hampumep, 1487 o0./MuH.) u
YacTOTHl YCTaBKH B jAuamnazoHe oT -30 go +30 o0./muH. IIoCTpOoHTH CTaTHUECKYIO
JaCTOTHYIO XapaKTEPUCTUKY FeHepaTopa.

16) JIuCTaHIIMOHHO OTKIIOUUTL TIeHepaTop oT ceru memukoM JIKM  mo
m00pakeHNIO BEIKIIFOUaTend Q3 Ha MHeMocxeMe. CHI3UTL TOK BO30OYKAEHII TeHEpaTopa
0 HyJd, OTKJIIOUHUThL IHIHTaHHE MOAYJISI BO30yx)AeHNd. J[UCTAaHIIMOHHO OTKIIFOUUTH
IpHBOJHOI ABurateiab ImemukoM JIKM mo wm3oOpaxkeHnto BeIKmrouaTend Q1 Ha
MHeMocxeMe. OCTaHOBUTH pabOTy IIporpaMMbl KHOIIKON «CTOID».

17) Orxrounts nutanue cregga. O GopMUTE OTUET 110 J1abopaTOpHOI paboTe.

I{UHTP OIbHBIC BOIIPOCHI:

l. OOBsgcHHUTE HazHAUEHUE YCTPOICTB aBTOMATHUECKOI'O PEryIMpOBaHUS YacTOTHI U
MOIITHOCTH?

2. B ueM pazHuiia Mex /gy CTaTHUECKUM I aCTaTUYECKIM 3aKOHOM PeryJIMpOBaHI?

3. J11s1 yero HEOOXOAUMO PEryJINPOBaHIE MOITHOCTU C CTATU3MOM II0 YacToTe?

4. UTo Takoe cTaTUUYeCKasg 4aCTOTHAA XapaKTEpUCTHKa reHepaTopa’

JlabopaTtopHasi padbora Ned
ABTOMAaTHYECKOE pPeryJJHpoBaHHE BO30Y:KA€HHA CHHXPOHHOI0 reHepaTopa

Ilenn padoThI:

— HN3YVHIITE IIPHHIOUIIEI aBTOMATITHCCKOI'O PCI'YJIMPOBAHIIA ED36}’}I{,I[EHHH CIITHXPOHHBIX
MAIIITH.

— H3VHHTE BIIMAHHC aBTOMATHIHCCKOI'O PCI'VIINPOBAHIA EDBﬁy}K,[[EHHH Ha IIPpCACII
CTaTHYECKOU '_'}"CTOE[T-IHEDCTH CITHXPOHHOI'O I'CHCPATOPA.

OcHosbl meopuu.

ABTOMaTHUecKOoe peryiaupoBaHne BozOyxkaeHus (APB) B HopMmanbHOM pexunMe
oOecrieunBaeT IOJAEpKaHIEe 3aJaHHOIO HaIpsSKEHHS Ha BBIBOJAX CHHXPOHHOTO
reHepaTopa, 00ecHeuMBaeT YAOOCTBO PEryIMPOBAHNI HANPSAKCHISI B y3lIaX CETH NI
CO3JIaHN HEOOXOQUMBEIX PEKIMOB IIO IIEPETOKAM pEaKTHBHON MOIHOCTH. B aBapuitHoM
peXUMe padOTBEl SHEProCUCTEMEI (IpH ONM3KMX KOPOTKMX 3aMbIKaHISOX) APB
O0OECIIEUNBAECT IIOBEHIIICHHNE CTAaTHUYECKON I JAMHAMHYECKON YCTOMUNBOCTH CHHXPOHHBIX
regepaTopoB. IIpuHIMI JelicTBUS aBTOMATHYECKOIO PEryJriTopa Bo30yKJIEHHSI OCHOBaH
Ha N3MEHEHHHU ToKa BO30YXKASHUSI CHHXPOHHON MAaIINHBI IIpU H3MEHEHHHU €€ Harpysku. B
KaueCTBE KOHTPOJIMPYEMBIX ITapaMeTpOoB B APB nCmonb3yroTcsa n3MepeHune HalpsKeHNI
I/IJIN TOKa CTAaTOPHOH OOMOTKM CHHXPOHHOrO reHeparopa. ABTOMaTHYecKas CHCTeMa
yaoparineHns (ACY) ¢ oOpaTHOIl CBS3BIO II0 TOKY Ha3BIBaeTCd YCTPOIICTBOM
KOMIIay HAUPOBAaHUS BO30YKACHISI CHHXPOHHON MamuHbl, a ACY ¢ oOpaTHOII CBI3BIO II0

HAIIPAMKCHITO —H%%EW)?W HAIIPAMKCHIIA. CDEPEMEHHBIE cucteMbl APB kak IIPAaBIJIO,
SNEKTP OW NoannCbio

PEATHAYET 2cEboome:o BEslpYT@oooicpoMe Toro, APB Takxxke oOecreunBaer ¢(OpCHPOBKY
BOZOVHe HISP CITEX PO RO T T€AepaTopa Ipu OIM3KUX KOPOTKIX 3aMBIKAaHISAX. Pa3imaaror

APB mponoprnmoHaisHOTO U CIILHOTO AeicTBUd. B APB mpomnopiinoHanbHOTO JENCTBUA

encteuTened: ¢ 19.08.2022 no 19.08.2023
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OTKJIOHEHUS KOHTPOJINPYEMEIX IlapaMeTpoB, B APB cWIbHOro A€NCTBUS YUHUTBIBAETCS
TaK)X€ CKOPOCThH N3MEHEHUS TOKa I HaIpsDKEeHHS CUHXPOHHON MaIlMHBEL. B J1aHHOM
nabopaTopHoOil pabore ucciaenyercsa npocteiimee APB mponoplimmoHanbHOrO AEIICTBU C
0OpPaTHOM CBS3BIO 110 HAIIPSKEHUIO.

Ilopsagok BbINMOJIHEHHA PA0OOThHI:

1) CoOpaTh cxemy nabopaTopHBIX UcIbITaHmil puc.3 (BCE Moaynu cTeHga JOIKHEL
oriTe OTKJIIOYUEHBI!). MamepurebHBIN KaHal IO TOKy Al MOAyIsS BBOJla BKIFOYEH
IIoCIeJoBaTeNbHO B (pazy A cuimoBoro TpaHcdopMmaTopa T2 cO CTOPOHBI COOPHBIX IIMTHH.
VMamepuTenbHBEIN KaHal [0 HalmpsokeHnro A4 MoOayJisi BBOJA-BBEIBOJA IIOAKIIFOUEH
napajuieIbHO MeXJy (a3oil A 1 HEUTpaJIbIO CUIIOBOT0 TpaHc(popmaTopa T2.

2) IlepeBecTtn mnepexmrouaTenn SAZ2 pekUMa YOpaBIeHHd BRIKIrOUaTeIsamMu Q3
(MoAyJb cuHXpoHM3anun) 1 Q7 (Moayik TpexdazHOM CETH) B IIOI0XKeHHe «Pyuy.

3) IleperecTtu nepekmodaTess SA]l pexnmMa yIopaBICHISI MOIYJIEM BO30YKICHII B
rosoxkeHne « ABT». llorennmomerp RP1 ycTaHOBUTE B KpallHEE JIEBOE ITOJIOKEHIIE.

4) llepeBecTu nepekmodarellb SAZ peXUMa YIIPaBICHUS MOJIYJIIEM YaCTOTHOTO
nmpeoOpazoBaTensd B nojoxkeHune «Pyu». [Torenimmomerp RP1 ycTaHOBUTE B KpaiiHee JieBoe
nmojioxkeHne. llepexmouarens SA1 paspemieHnss padOThI YaCTOTHOrO MpeoOpazoBaTeld
YCTaHOBUTEL B CPEJIHEE IIOJIOKEHIE.

5)BKIrOUNTE IIMTaHHE CTEHJAa. BKTIOYNTE NOUTAaHHE MOJYJEH: M3MEPHUTEN
CKOPOCTH, CHHXPOHN3AIINN, BO30YKACHU, TpeXpa3zHOM CETI.

6) BxmounThs BeIKITIOUaTe b Q7 Moaynd TpexdazHoll ceTu (kHommka SB1).

/) Ha nepcoHalbHOM KOMIILIOTEPE 3allyCTUTh IIPOTPAMMHEIN  KOMIUIEKC
«DeltaProfi» (Ilycx — IIporpammel — JlabopaTopHbeiil koMmiuiekc — DeltaProf1). OTkpHITE
nabopaTopHyro pabory komaHgoil «PaboTel — ABToMaTunka 33C — Pabora N4
ABTOMaTHYECKOE peryanpoBaHne Bo30yxaeHnsa ClI».

8) 3amycTuTh HporpamMmy B paOoTy KHOIKoIl «IIyck» minm komMaHAON IJIaBHOTO
MEHIO « YIIpaBieHue — [Iyck» nnu ropsadeit kinapuiien FS.

9) BxmouuTe MOJAYJIBL YacTOTHOIO IIpeoOpaszomarensd. J[11g 5Toro, HnepeBecTu
[IEpEK/FoOYaTeNlb SA]l Ha NUIIEBON MaHENIN MOAYJIAI B MolokeHue «Brepema». MameHsada
rmoyokeHue noreHruoMerpa RP1 ycTaHOBUTH 4acTOTY BpallleHUS SIIEKTPOMAIINHHOTO
arperata Ha ypoBHe 1500 00./MHH. (II0 IOKazaHISIM H3MEPUTEIHLHOIO IIpHOOpa MOJIYIIA
II3MEPUTENSI CKOPOCTI).

10) Ilomate KkOMaHIy JHCTAHIIUOHHOIO BKIKOUEHMSI BBIKIIOUATEIS MOMIYJIA
BO30YKIEHUS IMETUKOM JIeBoll kHONKHU MBIU (JIKM) mo m3obpaxkeHimo BeIKIrOUaTe s Q2
Ha MHEMOCXEME.

11) OTkpeITE OKHO HacTpolikum napameTpoB APB (mBoitHonl memuoxk JIKM mo
npsaMoyroiabHuKy APB Ha MHeMocxeme). I[11aBHO N3MEHAT 3HAUCHUE PETYIIATOPa
«3aJlaHUe 110 HaIlpsDKEHIIO, B» BEIPOBHATH HAIIPSKEHIE NeHEpaTOpa ¢ HAIIPsIKEHIEM CETU
10 MMOKAa3aHISIM IPUOOPOB M3MEPHUTEIHLHOTO MOTYJIS.

12) IIpn HEOOXO0JIMOCTH, CKOPPEKTUPOBATH JacTOTY BpaIlleHUA
AJIEKTPOMAIIINHHOIO arperata JUid JOCTIDKEHHS JOIYCTUMOW ¢ TOYKU 3pEHU
CUHXPOHN3AI[NN YaCTOTEl CKOJILKEHIS.

13) Ilo HDH&BHHHHM CUHXPOHOCKOIIa BKJIIOUNTH BBIKIOUATENL Q3 MOAYIIA

MEHTﬂDﬂH s
EHH};IJOHHBELL[HHE ﬁ[ﬂﬁﬁﬂmﬂ I]:: Ha JINICBOII IIAHCIIIH MD,[[}"HH) B MOMCHT COBIIdJCHIIA

BeKTOPOE g (Pdie (MOMEHT TIOTdCAHITT KOHTPOILHBIX JIAMII)

eRCaHOpOBHA

14) MemgneHHo M3MEHAA IIOJIOKEHUE MoTeHimomeTpa RP1 momaynss wacToTHOrO
Ip&OOPA30BATEILSE Y, BEIMBATE BEJIMUNHY aKTUBHOM MOITHOCTHU BBIJaBaeMOIl
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CUHXPOHHEIM TI'€HEPaTOPOM B CeTh (KOHTPOJIMPOBATL IO IIOKA3aHUSIM Ha MHEMOCXEME
I1IK). OmnpegenmuTe Opeaen CTaTHYECKOH YCTONUNMBOCTU CHHXPOHHOI'O T€HepaTopa
(MakCIMaJIbHO€ 3HAadyeHNUE AaKTHBHONM MOIIHOCTH, IIPEANISCTBOBABIIEE BBINAJCHIIO
reHepaTopa I3 CHHXpOHN3Ma) IIpu Hannmauu APB.

15) PecunxpoHm3upoBaTb  TI'eHepaTOop  CcOpocoM  aKTHBHOH  MOIHOCTH
(motennmomerp RP1 wMoaynsa wacTtoTHOro mpeoOpazopaTeisi). CHHZUTL MOIIHOCTD
CUHXPOHHOrO reHeparopa A0 Hymsa. OTKIIOUNTE I'eHepaTop OT ceTH (KHollka SB2 Ha
JIUIEBOIl MaHEIN MOJYIS CHHXpOHH2anum). OTKIFOYNTE BO30YXKIACHUE CHHXPOHHOTO
regepatopa (BeIkIrouaTes Q2 Ha MHeMocxeme [IK). OcTaHoBUTH pabOTy IpOrpaMMEI
KHOIIKON «CTOIDY.

16) [lepeBecTu mepekiIrodyaTeNlh peXHMa VIIPaBJICHHS MOJIYJIEM BO30YXKJICHII B
nojioxkeHne «Pyd.». M3aMmeHsasa TOk BO30YXKIAESHUS CHHXPOHHOI'O TeHepaTopa BBEIPOBHATH
HaIlpsOKEHIE TeHepaTopa U HaIpsKeHUe ceTU. BKMmoUuTh BEIKIOUATENbL (Q3 MOAYIIA
CUHXPOHM3AIUN C KOHTPOJIEM YCIIOBUII CHHXPOHH2Ma (BKIOUEHIE B MOMEHT IIOTaCaHUd
CUTHAJILHBEIX JIaMII MOJYJII CHHXpOHm3aiuu). MeUIeHHO yBeIM4dUBasg MOIHOCTh
CUHXPOHHOro reHeparopa (noteHiumomerp RP1 Ha nuieBoll maHenn MOyl 4aCTOTHOTO
mpeoOpazoBaTensd) ONPEeNeNTh IIPEJE]l CTAaTHYECKON YCTOMYMBOCTU TIeHepaTopa IpHU
oTcyTcTBUU APB. PecUHXpOHM3MpPOBATL TE€HEPATOP C CEThbIO, CHU3UTL AaKTHUBHYIO
MOIITHOCTE 0 HYJIS, OTKFOUUTE T€HEpaTOp OT CETH, CHATH TOK BO30YKACHI, OCTAaHOBUTH
[IPUBOJIHOI JBUTATEIb.

17) Orxrounts nutanue cregga. O GopMUTE OTUET 110 J1abopaTOpHOI paboTe.

KDHTP OIbHBIC BOIIPOCHI:

1. OOBsACHUTE Ha3HAUEHIE Y CTPOIICTB aBTOMATHUYECKOTO PEryJIMPOBAaHII BO30YKICHIT?
2. B ueM pazuuia mex gy APB nponopinoHansHOTO U CIIBHOrO AeHCTBHS?

3. Kak BnusteT Hannune APB Ha cTaTHYECKyIO yCTONUYNBOCTE CUHXPOHHOIO reHepaTopa?
4. Kak Biuser Hamune APB Ha AuHaMIUECKYIO YCTOMUYNBOCTEL CUHXP. T'eHepaTopa’

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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JlabopaTtopHas padora NeS
ABToMaTHYeCKAS CHHXPOHH3ALIHS FreHepaTopa € CEThI0

Ilean padoThI:

— HN3YHUTDE IIPHNHITIII ,I[EﬁCTEHH yCTpDﬁCTBa TOYHOII aBTOMaTHYECKOII CHHXPOHHN3AIIIIH
I'CHCPATOpPa C CCThIO.

OcHoeébl meopuu.

YeTpoiicTBa TOUYHOI aBTOMAaTHYECKON CHHXPOHM3AIMN T'€HEPaTOPOB IIOJYUILIN
IMIPOKOE PaCIpOCTpaHEHNE, Tak Kak: 1) IMO3BOISIIOT M30eXaTh aBapHilHLIX CHTYaI[ii
BEI3BAHHELIX  OIIMOOYHBIMU  JeliCTBHSMHI  OINEPATHBHOIO IIEpCOHAlIa IIpU  PYYHOId
CHHXpOHIBAIm, 2) obecrneunBaroT Oojiee OLICTPOE BKIIIOUEHIIE IeHeparopa B CEThb, 3)
oOecreunBaroT 0OOJie€ TOUHOE BBIIIOIHEHNE YCIIOBUIl CHHXPOHM3AI[MI, YTO I103BOJISIET
BKJIFOYATL TE€HEpATOphl B CEThL 0Oe3 OPOCKOB YPaBHUTENLHOTO TOKAa U CHHXPOHHBIX
kauaHnii. Kak mpaBmio, aBTOMATHYECKNE CHUHXPOHM3ATOPLI 0OECIIEUNBAIOT HE TOJLKO
KOHTPOJIL YCJIOBHMII CHHXPOHIBAINI, HO M (OPMUPYIOT YIIPaBIISEOL[UE BO3JSiCTBISI Ha
II3MEHEHIE  YCTaBOK  aBTOMATHYECKOro  peryiasropa  Bo30Oyxkzeuus (APB) u
aBTOMATIUYECKOTO perysaTopa 4acToThl BpanieHns (APUB) cHHXpOHHOTO reHepaTopa i
aABTOMATHUECKOIl IMOJrOHKH YaCTOTHI 1 HANPSDKEHIS TeHepaTopa. TouHash CUHXPOHI3aIIs
BEIIIOJIHSETCS IIPH COONIONEHNHN TPeX VCIOBHIl CHUHXPOHH3AIMI: 1) pa3HOCTL YacTOT
BpallleHns CHHXPOHHOTO TIe€HepaTopa I YacTOThI B CETH JOJDKHA OBITL B JOIYCTHIMOM
auanasoHe; 2) pa3HOCTL HAIPsDKEHHII CO CTOPOHBI TeHepaTropa M CETH He JOJDKHA
IPEBLINATL JOIYCTHUMOIO 3HAUeHHST, 3) VIOl MeXJIy BeKTOpaMH HalpsiKeHUi
OJTHOMMEHHEIX (a3 BBIKIFOUATENI Ha KOTOPOM OCYI[ECTBIIIETCS CHHXPOHMI3ALNS JOIKEH
OLITH PaBE€H HYJIIO B MOMEHT BKIIIOUEHIS TeHepaTopa B ceTh. KOHTPONIL BCEX Tpex
YCIIOBMIT CHHXPOHM3AINN OCYIECTBIIIETCS 10 OJHOMY IIapaMETPy, a MMEHHO, orudarolreii
HaIPpSDKEHNST CKOJLXKEHNS (HaIpspKeHHe MeXJy —IIOJIrocaMil  OJHOMMEHHEIX (a3
BEIKJFOUATENST Ha KOTOPOM OCYIECTBILIETCS CHHXPOHIBAIms). Tak, INTENLHOCTE
Ieproja M3MEHEHNI oTrHOaromeil HaIpsHKEHI CKONBXEHI 0OpaTHO-IPOIIOPIIIOHATILHA
PasHOCTH YacTOT BpallleHNs reHepaTopa M ceTh. MUHHMYM OIMOaroleil HalpsiKeHIs
CKOMBKEHNST OIIpeesieT Pa3sHOCTh, HAIPSIKEHMIT reHepaTopa M CEeTH II0 BenmumHe (mpu
CHIDKEHIN ormbaromieil g0 HyIsd HAIpsSKEHIS TIeHepaTopa H CeTH paBHBI). MoMeHT
COBIIA/I€HISI BEKTOPOB HAIPSKEHNIT OJHOMMEHHLIX (a3 1Mo (aze COOTBETCTBYET MOMEHTY
mepexojia Orudarommieil HAaIpsHKEHHS CKONBXEHNS Yepe3 MHUHIMYM. 1IOCKOJBKY,
BLIKJFOUATEIL Ha KOTOPOM OCYINECTBIISETCS CHUHXPOHM3AIMA 0ONIaJaeT COOCTBEHHBIM
BpEMEHEM BKIIOUeHNs (T. €. SBISETCS WHEPIMOHHLIM 53JIEMEHTOM) KOMaHJa  Ha
BKJIFOUEHIIE BBIKIIFOUATENIS IIOJAE€TCsI C HEKOTOPHIM OIlEpeXeHneM. B 5Toil curyanun
BO3MOJKHA peanmsaliisgd aBTOMATHYECKUX CHHXPOHM3AaTOPOB JBYMs cmocodamm: 1)
CHHXPOHI3ATOP C MOCTOSHHEIM YIJIOM OIEPEKEHNS BKIIFOUEHIST, I 2) CHHXPOHU3ATOP C
IIOCTOSIHHBIM BpeMEHEM OIlepekeHns BKmoueHnss. CHHXPOHI3ATOP C IIOCTOSHHLIM YTIIOM
OIIEepeKEHIIsT BKIIFOUEHIIS pealln3yercs Hanboiee MpocTo, Tak Kak KOMaHa Ha BKIIFOUEHIE
(opmupyeTcst | BWWIONIMICABDeMEHN, KOT[a YTOIl MEX/y BEKTOpaMH HAIPSDKCHUIL
O IHEUMEHHEIN 0 as s e bk aeTOmsdosapatee 3aJaHHONl ycTaBkl. Tak Kak BelduUMHa YIVIa
MEHAY " BeRTOPAMIT "COBTEETETBYyeT BenmuNHe HAIpsDKEHIS CKOJLXKeHUs, (aKTHUecKH
CpaBHUBAETCS TEKyIlee 3HAUYESHIE HAIIPSUKEHIST CKONBLIKEHNS ¢ HAIPSDKEHNEM OIepeKeHIIs
BKITFOUCHIIA, SABLIOINEMCS VCTaBKOiI aBTOMATIUECKOTO CHHXPOHMI2aTOpa. HemzocTaTKoM
TAaKOTO CHUHXPOHM3aTOpa SBIISIETCS €ro OrpaHNUeHHas TOYHOCThL, TaK Kak BpeMsd

OIICPCHKCHITA BKIIFOHCHITA 6}’,[[ET 3dBHCCTDb OT PA3HOCTIH HaCTOT I'CHCPAaTOPa I CCTI, T. C.




BKJIFOUECHIIE MOJKET CONPOBOXKIATHCI HEOOILIMHMU OpockaMH YPaBHHUTEJILHOIO TOKa.
CHHXpPOHHI3aTOpP C IIOCTOSHHLIM BpE€MEHEM OIIEpeKEHUS BKIFOUEHUSI OOecIednBaeT
OONIBITYIO TOUHOCTB, TaKk KaKk KOMaHJa Ha BKIIIOUCHHIE BBIKIIFOYATEIII (POPMUPYETCI C
VIJIOM OIIEPEIKEHUSA BKIIFOUEHIS, pacCUNTAaHHBIM II0 TEKyIell pa3HOCTU YacTOT U
3aJTaHHOMY BpPE€MEHH OIlepeKeHHd BKIFOUEHNSI. Takum o0pazoM, BKIIIOUEHUE BCEr/a
IIPOUCXOAUT B MOMEHT COBIIAaJEHUS BEKTOPOB HANPSKEHNI 110 ¢daze BHE 3aBUCUMOCTHU OT
TEKYI[El 4YacTOThHl CKOJIbXKEeHUA. HemgocTaTkoM TaknmX CHUHXPOHU3ATOPOB SBJLIETCS
CJIO)KHOCTh  peanms3anuu, TpeOyromas OpHUMEHEHUSI  MNOJYIPOBOJHUKOBOI MU
COBPEMEHHOII MUKPOIIPOIIECCOpHOIT a/IeMeHTHOI1 Oa3pl. B maHHOI j1aboparopHOoil padboTe
NCCIIEQYETCS CHUHXPOHMU3ATOP C IIOCTOSAHHBLIM VYIJIOM OIIEPEKEHUS  BKIFOUECHUS.
QopMUpOBaHUE VIIPABILIIONINX BO3JECUCTBUN Ha aBTOMATUUYECKOE M3MEHEHIE YaCTOTHI
BpallleHUs 1 HaIIPSDKEHUS Ha BEIBO/JaxX eHepaTopa HE IIPEAY CMOTPEHO.

Ilopsagok BbINMOJIHEHHA PA0OOThHI:

1) CoOpaTh cxeMy nabopaTopHBIX UCILITaHul puc.4 (BCE MoQynn cTeHaa JOIKHEL
oItk OTKJIFOYEHEI!). M3MepurenbHBIN KaHal II0 HanpskeHmo A6 MOAYIISL BBO/Ia-
BLIBOJIa IIOAKIFOUEH Ha HAIPsKEHHE CKOJBKCHHUS CHHXPOHHOIO IeHepaTopa (MexXIy
[IOJIEOCAMH OJHOMMEHHEIX (pa3 BBIKJIFOUATEIIS MOJIY IS CHHXPOHM3AIUN ).

2) IlepeBecTtu mnepexmrodaTens SAZ2 pexUMa VIpaBlIeHHS BhIKIouaTeneM Q7
(MoayJIL TpexdazHoil ceTH) B HOJIokKeHHE «Pywy.

3) IleperecTu ImepekmroyaTellb SAZ2 pexnMa yIpaBJIeHHS BhIKITodaTerneM Q3
(MO JIb CHHXPOHHI3AIINN) B IIOJIOKEHIE «ABTY.

4) IlepeBecTu nepexmoyaTes SAl pexnma yIIparIeHUSI MOAYJIEM BO30YKISHUS B
ronoxeHune «Pyuy». Ilorenruomerp RP1 ycTaHOBUTE B KpallHEE JIEBOE IIOJIOKEHIIE.

J) llepeBecTu mepekmrodarenb SAZ pexnMa YIPABIECHUS MOJYJIEM YacTOTHOTO
nmpeoOpazoBaTend B nojoxkeHne «Pya». [lorenmumomerp RP1 ycTaHOBUTE B KpailHEe JIeBOE
nojioxkeHne. llepexmrouatens SA1 paspenieHnss padoThl YaCTOTHOTO MHpeoOpazoBaTelsd
YCTAaHOBUTL B CPEJIHEE IIOJIOKEHIE.

6)BKJIFOUNTE IIMTaHHE CTeHJa. BKTIOYNTE MOUTAHHE MOJYyJEH: M3MEpPHUTENd
CKOPOCTH, CHHXPOHU3AINN, TPpeX Pa3zHOI CETH.

7) Bxmrouurs BeIKITFOUaTe L Q7 Moy TpexdazHoll cetn (kHonka SB1).

8) Ha mnepcoHalmbHOM KOMIIBIOTEpE 3allyCTUTh IIPOTPaMMHEIN  KOMIUIEKC
«DeltaProf1» (Ilycx — IIporpammel — JlaGoparopuulili komiuiekc — DeltaProfl). OTkpEITE
nabopaTopHyro pabory komaHmoill «Paboter — AprTomatTmka 335C — Pabora Nob
ABTOMaTHYECKasi CUHXPOHMN3AIN T€HEPATOPA C CETHIO.

9) 3amycTuTh IporpaMmy B paOOTy KHOIKOH «lIyck» I KOMaHJ0Il IJIaBHOTO
MEHIO « YIIpaBieHue — [Iyck» nnu ropsadeit kinapuiien FS.

10) BxmrounTe MOAYJIE YacTOTHOIO IHpeoOpazomBaTensd. J[JI1 3TOoro, II€peBeCTHU
[epexrodyareb SAl Ha JUIEBON IIaHEIN MOIYJIA B IOJIOXKeHHNE «Brepen». Mamenss
rooxkeHue noreHruoMerpa RP1 ycTaHOBUTH 4acTOTY BpallleHUS SIIEKTPOMAIINHHOTO
arperaTa Ha ypoBHe 1500 00./MuH. (II0 IOKazaHISIM H3MEPUTEIHLHOIO IIpHOOpa MOIYIIA
II3MEPUTETIS CKOPOCTI).

11) Bxmrouurs nmraHune MOAYJII BO3OYKJIEHUSI M IUIABHO H3MEHSS IIOJIOXKEHIE
peryisatTopa RP1 Ha mnuiieBoll maHennm MOy BO30YXKIEHIS BBEIPOBHATL HAIPSKEHIE

OKYMEHT NOANCAH
reHepaTopa ¢ HAHPDKCH €8F U 110 ITI0KAa3aHIAM IIPHIOOPOB N3MEPHUTELHOTO MOTY IS

Cepiq IMCHAT O TIOHOKEHIE™ moTtemmmmomerpa RP1 Moaynsi  4gacToTHOrO

I‘%T EC?
Bnapeneu: lllebayxoea laTeAHa AnexKcaHOpoBHa
HpEDﬁp&BDEHTEHH BEIPOBHATE HdACTOTEI BPAIlICHITA I'CHCPATOPA 1 CCTII.
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13) OTKpBHITH OKHO HACTPOMKH IIapaMETPOB aBTOMAaTHYECKOTO CHHXPOHM3ATOPa
(mBoitHoll menmuok JIKM mo npsmoyronsHuky TAC Ha mHemocxeMe 1IK). MumukaTophl
«Pa3HOCTL 4acTOT B JOIIyCTUMOM JiHara3zoHe» N «Pa3zHOCTH HAIPAKEHUN B JIOIIYCTHMOM
nuara3zoHe» B rpyine «MHIukainms» JOJKHBI UMETh 3€JIeHBIN I[BET. EcCIN 5TO HE Tak,
HEOOXOAUMO CKOPpPEKTHUPOBATh 3HAUCHNE HAINPSOKEHNS «/IWIM YacTOTBEl  BpallleHUS
reHepartopa peryjaaropamu RP1 Ha IHIEBBIX IAHEISIX MOJYJISI BO30YKACHUSI H MOJYJII
JacTOTHOrO mpeoOpazoBareiri. OOpaTuTe BHHMAaHHE, YTO HHAUKATOPHl JOCTATOYHO
nHepHUOHHEIE (g0 20c), MOATOMY peryJIUpOoBaHNE HEOOXOJUMO OCYIIECTRIISATH OUYEHBb
MEJIJIEHHO.

14) Ilomate KOMaHIy Ha BKJIIOUEHHE Ie€HEepaTopa IEPEKIIFOUEHNEM KJITrOo4da
yrapasnenus SB3 na mHemocxeMme 11K B mosnoxenne «Bxi.». OOpaTuUTh BHIMaHNIE Ha TO,
YTO pEajbHOE BKIIOUEHUE IIPONCXOAUT B MOMEHT IIOTacaHUs KOHTPOJIbHBIX JIaMII MOJY JIS
cHHXpoHM3auu. OTKIIOUYNTE FeHEpPaTOp OT ceTU (IIepeK/IFoUeHNEM KIIFoda YIIpaBJICHI
SB3 nHa muemocxeme 11K B mosoxenne « OTKIL» ).

15) IloBTOpUTEL IpeabI Ay NIl IIYHKT HECKOILKO pa3, HaOmo4asd 3a IPaBMIIbHOCTEEO
BKJIFOUEHU: T€HEpPATOPa B CETh II0 KOHTPOJILHBIM JIaMIlIaM MOJIY JIsI CUHXPOHN3AITUL.

16) IlpoBepuTh KOHTPOJIb AaBTOMATHYECKHMM CHHXPOHH3AaTOPOM JBYX JdPYTHUX
YCIOBHI CHMHXpOHM3anuu. J[JIs 3TOro, M3MEHUTh HAIpSDKEHHE IWIJIM 4acTOTy BpalleHIs
CIHXPOHHOI'O T'€HepaTopa IO TeX IOop, IIoka NHANKATOP «Pa3HOCTh YAacTOT B JOITY CTUMOM
aana3zoHe» 1/win «Pa3zHoCTh HAIPSIKEHUI B JOIIYCTUIMOM JIallaz0HE» B TPYIIIE
«Maaukanms» OKHa MapaMETpPOB AaBTOMATHUYECKOTO CHHXpPOHH3aTOpa OyIeT HMETh
KpacHLIN IIBET U IIOJAaTh KOMaHJYy Ha BKIOUCHHUE I'eHepaTopa B ceTh (memdok JIKM 1o
moOpaxeHno BeIKITIOUaTena Q3 Ha MHeMocxeme IIK). BrikmouaTtens He JJOJIKEH
BKJIFOUNTCS, TaK KaK HE BBIMOJHIETCS OJHO MM HECKOJILKO YCJIOBHII CHHXPOHM3AIINM.
CHATHP KOMaHJly Ha BKJIFOUEHHE IeHepaTopa B ceTh (mendok JIKM mo m3oOpaxkeHmto
BeIKTIOUaTesl Q3 Ha mHeMocxeme 11IK).

17) CHM3UTHL TOK BO30YIXKACHUSA CHHXPOHHOIO I'€HEepaTopa [0 HYJII I OTKJIKOUNTH
MOOYJIb BO30ykJaeHHd. OCTaHOBUTL IIPHBOJJHOII JBHraTellb IIEPEBOJOM IIEPEKITFOUaTEelId
SA]l Ha &IHIEBOIl IAHEIM MOAYJS YacTOTHOIO IIpeoOpazoBaTelss B HEHTpallbHOE
rmoJjiokeHne. OCcTaHOBUTL PabOTy MporpaMMEl KHONKOM « CTOID.

18) OTKIrOUnTh BCE BRIKITROUAaTEIN. OTKIIOUNTE IINTaHNuE cTeHga. O QOopMUTE OTUET
110 J1abopaTopHOIl padoTe.

KDHTP O/IbHBIC BOIIPOCHI:

1. OOBsACHUTE HazHAUEHUE YCTPOMCTB aBTOMAaTHUECKON CUHXPOHM3 I[N ?

2. IlepeuncauTe yCIOBUA TOYHOII CHHXPOHU3ALNU C CETHIO?

3. UTo Takoe HalpsDKEHNE CKOJIbKEHI !

4. KakuMm o0pazoM KOHTPOJIMPYIOTCS BCE TPU YCIOBHS TOUHON CHUHXPOHN3AI[IHU 110
€IMHCTBEHHOMY IIapaMETPy — HaIIPSKECHUIO CKOJIbXKEHUA?

J. B ueM paszHuIia MexX, 1y CHHXpOHN3ATOPOM C IIOCTOSHHBIM YIJIOM OIIEPEK CHIIA
BKJIFOUEHU: U [IOCTOSHHBIM BPEMEHEM OIIEPEKEHUA BKIFOUECHUA?

6. Y10 Tako€ caMOCUHXpPOHU3AINA, KOTa OHA IPUMEHSIETCA?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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JlabopaTopHasi padota Ne6
ABTOMAaTH3HPOBAHHAA CHCTEMA KOHTPOJISI U YU€Ta 2JIEKTPO HEPIrUH B
LEHTPaJIN30BAHHBIX KOMILIEKCAX JUCMETYEPCKOro yripaBiaeHUs

HE.J’[L pﬂﬁﬂThl: — HN3YVHHUTDE IIPHMHIIUIIBEL PCAJIM3all CHCTCMbI YHCTA SJICKTPOSHCPINI
OcHosbl meopuu.

1) Ha naGoparopnoil croiike «Mogens »snekTpocTanmuu Nely» coOpaTe cxemy
11a00pPaTOPHBLIX UCIIBITAHHIIL, COOTBETCTBYIOIYIO peknuMy Nel.

2) Ha maGoparopnoii crolike «Mogens siekTpoctaHiuu Ne2» coOpaTrk cxemy
11a00paTOPHBIX UCIIBITAHHUI, COOTBETCTBYIOIIYIO pekuMy N2

3) BxIounTh aBTOMATEI HCTOYHHUKOB IHMTAaHHS MOJENEH snekTpocTaHiuil Nel u
Ne?2.

4) Ha  mnepcoHalbHOM  KOMIIBIOTEPE  IIEHTPAIM30BAHHOIO  KOMIUIEKCA
nucrieTdyepckoro ympasieHud (LIKJY) zanyctursk mporpaMMHbelil komiuiekce «DeltaProfi»
(Ilycx — IIporpammel — JlabopaTopHbelil koMmIuiekc — DeltaProfl). 3arpy3uThk He0OX0AMMYIO
KOH(UTrypaIio IporpaMMel koMaHgoil «Padoter — MOC — Kommneke J[Y
— ACKVYO». 3anycTtuTh nporpaMmy B paboTy kHomnkoil «IIyck» mim xomaHION ITIaBHOTO
MEHIO « YIpaBineHue — [Iyck» uim ropsdeii kinasuimein FS.

J) Ha mnepcoHalbHOM KOMIILIOTEPE MOJEIN BJJIEKTpocTaHIUM Nel 3amyCTUTH
nporpaMMHBIIl koMmIuiekce «DeltaProfi» (Ilyck — IIporpammer — JIabopaTopHBIN KOMIIJIEKC
— DeltaProf1). 3arpy3utk He0OX0 UMY KOH(GUTYPAI[IEO IPOrpaMMbl KOMAaH/OI
«Pabotel — MBC — 3nektpoctanmma Nel — ACKVYO». 3amycTuTh nporpaMmy B padoTy
KHOIIKON «lIyck» mnm KoMaHION IJIaBHOTO MEHIO « YIIpaBiieHHe — lIyck» win ropsden
KJ1aBUIe FS.

6) Ha mnepcoHambHOM KOMIILEOTEpPE MOJEIHN »3JeKTpocTaHIu N°2 3amyCcTUTh
nporpaMMHBIil koMmIuiekce «DeltaProfi» (Ilyck — IIporpammel — JIabopaTopHBIN KOMIIJIEKC
— DeltaProf1). 3arpy3uth He0OX0AUMY IO KOH(MUTYPAIUIO IIpOorpaMMbl KOMaHIOI
«Paboter — UOC — Onektpoctanimsg Ne2 — ACKVYDO». 3amycTuTh OporpaMmy B paboTy
KHOIIKON «lIyck» mnm xkoMaHION IJIaBHOTO MEHIO « YIIpariieHHne — lIyck» win ropsdein
KJIaBUIIIEU IS,

7) UccnegoBaTe pabOTy 3IEKTPO3HEPreTHUECKOIl CETH B PEKUME OJHOCTOPOHHErO
nmuTaHusd. J1714 5Toro, AUCTaAaHIIMOHHO BKIFOUNTE BBEIKITIOUATEIN Q6 1 Q7 3JIEKTpOCTAHIINN
Nel (mjemuxoM JI€BOII KHOIIKM MBIIIH 10 M300pak€HHIO BBIKJIFOUATEJISI HAa MHEMOCXEME
JIOKAJIbHOTO KOMIUIEKCA YIpaBICHU 3JIEKTPOCTAHIINN ). AHAIOTHYHBEIM 00pa30M BKIIFOUHTH
BEIKIFOUaTens Q6 Ha sekTpocTaHiuu  Ne2. Ha IHeHTpanm3oBaHHOM  KOMILJIEKCE
IUCIIETUEPCKOrO YIIPaBJICHUI I10JaTh KOMaHJbl Ha BKJIOUEHUE BBIKJIFOUATENEH JIMHUI
snekTponepenad W1 nu W2 co ctopoHsl snektpoctadHiiuu Nel u
Ne2. Yepez 10 MuHYT 3amucaTh TEKYIHE IIOKazaHI IMPUOOPOB yUETa 3JIEKTPOIHEPIUU Ha
aeKTpocTaHImax u LIKJ[Y.

8) Bxirouute B paboTy 3HEprooOsok anekTpocTtaHium Ne2. Jmg 3Toro, IepeBECTHU
TyMOnep SAl  paspemeHns paOOTEI YacTOTHOIO IIpeoOpa3oBaTEId B IIOJIOXKEHUE
«Bnepen». Mamenssa nonoxeHnne noreHiuomerpa RP1 Moy npeoOpa3oraTens 4acTOTEHL,
3aJaTh YCTaBKY jdQHaehakS: 001 I, COOTBETCTBYIOIYIO YacTOTE BpAIl€HUSA IIPUBOJHOIO
aByratens 15 %ﬁ@%@%ﬂ?@% e IICTAHIIMOHHY IO KOMaH/y Ha BKIIFOYEHNE TE€HEPATOPHOTO
BBl KAEOHAT Ty (Q3 Tar BKMAOEUTE=TYMOJNIEp mojaun IUTaHuI «CeTb» MOy BO30YIKICHUSL.
I[;1aBHO IOBBIINIAasl CUTHAI 3aJaHus HOoTeHInoMeTpoM RP1, ycTaHOBUTH

HOMITHATEHLIT “TOK ' BO3Oy)aeHnsa reHepatopa 0.8A. VBemnunBas CHTHAll —3aJaHN

MOIITHOCTH! MHPUBOJHOrO ABUTATEl IMOoTEeHIIMOMEeTpoM RP1 mepeBecTu reHepaTtop B pPEKUM
BhIJaull akTHUBHON MoIlHocTH 50 BT, Yepesz 10 MuHyT 3ammcarb TEKYIINE IIOKazaHI



IIpHOOPOR yUeTa AJIEKTPOIHEPTUU, ONPEACIUTEL PACX0] SIEKTPUUECKOI SHEPIUU 110 JINHISIM
AIIEKTpoIepe ad 1 Harpy3KaM 3a JaHHBIN NHTEePBall BpEMEHI.

9) OTKIOYUTL T'eHepaTop AIEKTpocTaHIUN No2 OT ceTU JAUCTAHIIMOHHON KOMaHOOI
oTkmoueHNns BeikmoudaTensd Q3. Ileperectu noreHuoMeTphl RP1 Moy Bo3OykAECHUS U
MOOYJII IIpeoOpa3oBaTelns YacTOTEI B KpailHee JieBoe IojlokeHHne. OTKIIFOUYUTH
nepekmodareylb  «CeTb»  HUCTOYHHKA  BO30OYXKACHUSI  CHHXPOHHOIO  I'e€HepaTopa.
Ilepexmouatenr SAl paspemeHns paboThl HaCTOTHOTO NpeoOpazoBaTeNsl IIEPEBECTH B
CpeJHEE TIOJI0KEHIIE.

10) Ha LKJAY mnojgaTe KOMaHILI TeJI€ OTKIIOUEHMS BCEX BBIKIIOUATENICl B
AIIEKTPOSHEPTETMUECKON cucTeMe. OTKIFOUUTHL aBTOMAThl HNCTOUHHNKOB ITUTAHUI MOJEJEN
srekTpocTaHImim Nel 11 Ne2.

11) OcranoBuTh pabOTy IpOorpaMM YIIpaBJIEHUS Ha 3JEKTpocTaHIIX Nel m Ne2
KHONKOU «CTOIl», KOMaHIOIl T[JIaBHOI'O MEHIO «YIIpaBileHue — CTom» WIN Topsuen
knapumeil F6. AHagormiauasiM oOpa3zoM, OCTaHOBHTE PadOTy HporpaMMBl VIIPaBICHUS Ha
LKJIY. Buumanue! IIpm ocTtaHoBe padOTBI HOporpaMM Ha JIOKalIbHEIX KOMIUIEKCAX
VIIpaBJI€HUS BJIEKTPOCTAHIUSIMH, IporpamMmmHoe oOecrmedyenne Ha [KJIY Beigaer
cooOIeHne, 0 TOM, YTO OJUH U3 KIINEHTOR NHQOPpMAIIUOHHON CETH OBLINT OTKIIIOUEH. OTO HE
SIBJISIETCSI OITHUOKOIA.

12) IIpoanamu3mpoBaTk MOJIYUEHHBIE JaHHBIC, OIPEACIINThL OaJjlaHC II0 IIpudopam
ydeTa B3JIEKTPOSHEPruu, OOBICHHUTL BO3MOXKHBIE pacXoxkAeHHA. OQOopMUTEL OTYET IIO
nabopaTopHOll padoTe. B oTdyeTe oTpazuTh, I 4Yero HEOOXOUM YUET SJIEKTPOSHEPTHH, B
YEM pa3zHHUIla MEXKIY KOMMEPUECKMM U TEXHUYESCKUM YUETOM 3IIEKTPOSHEPTUU, 3aUEM
HEOOXOIUM YUET peaKTUBHOII 3IEKTPMUECKOIl SHEPTU.

Coodepicanue omuema:

OTUYET JOJIKEH COIEPHKATD:

Hazpanune paboTHI;

I{ens paboTH,

KpaTkue TeopeTUuecK e CBeIeHIL,

OmnucaHue UCIIONB3yeMOro 000pyA0BaHI I MaTE€pHUaJIOR;
Ilops oK BEIITOITHEHIS paOOTHI,

Brruncienns u oopadoTka pe3yIbTaToR,

BEIBOLI.

NNk W=
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Kﬂﬂmpﬂﬂbﬂblﬂ‘ 60ONPOCHL.
1. Kakue 3afaHl OIICPAaTHBHOI'O KOHTPOIJIA 1 }"HPELBHEHHH?

2. Crpykrypa ACKVY3, noctpoerHas ¢ npuMeHenueM 115BM.

3. PazBuTue cuCcTeM aBTOMATH3aIlNN I JucneTuepuzanun COC
4. OcHorHBIe 3agaun ACJ[Y?
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BBEJEHHE

CamocToATebHad padora — IUIaHHpyeMad yuyeOHad, yueOHO-HCCIeIOBaTelbCKad, HayUHO-HCCIe 0BaTeIbCKad
padoTa CTYJIEHTOB, BBIOIONHAEMAd BO BHEAYAHTOPHOE (ayJHTOPHOE) BpeMd IO 3aJaHHI0 H IIPH METOYeCKOM
PYKOBOJICTBE IIPEIIOJABATEIA, HO Oe3 ero HEIOCPEeJACTBEHHOTO YYACTHA (IIPH YACTHUHOM HEIIOCPEICTBEHHOM YUaCTHH
IIPeIoJaBare i, OCTARILAIOIIEM Be IYINY0 POIb 32 PaboTOoil CTYIEHTOB).

CaMmocToATeIbHad paboTa CTyJeHTOB B BVY3e ABIAeTCS BaKHBIM BHIOM YueOHOI H HAYUHOI JIeATeIbHOCTH
CTYJEHTA.

Bemyinad 1enb opraHH3anuH H ocyilecTBiaeHHd CPC OoKHA COBIIAATh C IENbE0 OOyUeHHA CTyHEeHTa —
IO OTOBKOI OakamaBpa ¢ BRICHMM oOpazoBaHmeM. [Ipu opraxmsampm CPC BaXKHBEIM H HeOOXOMHMBIM YCIOBHEM
CTAaHOBATCA (JOPMIPOBAHIE YMEHHSI CAMOCTOATENLHOI PadOoTH Id MPHOOPETEHHA 3HAHMIL, HABEIKOB H BO3MOKHOCTH
OpraHm3aiuy yueOHOH H HayUHOI JeATeIbHOCTH.

Ilempr0 caMOCTOATENBHOH PA0OTHI CTYAEHTOBR SABIETCA OBIAJieHHEe (PYHIAMEHTAIBHBIMH 3HAHI AMH,
Ipodec CHOHATL HEIMH YMEHHAMH H HABBIKAMH JeATEIhHOCTH I10 IIPO(IUII0, OIBITOM TBOPUYECKOI, HCCIIeI0BATe b CKOI
IeATeTbHOCTH. CaMOCTOATENbHAA PaboTa CTYJEHTOB CITOCOOCTBYET PA3BHTHIO CAMOCTOATENBHOCTH, OTBETCTBEHHOCTH H
OPraHH30BAHHOCTH, TBOPUYECKOI O IIOAX04a K PeIleHH0 ITpodiieM yueOHOro H IpodecCHOHATEHOTO YPOBHA.

1. OBIIAS XAPAKTEPUCTUKA CAMOCTOSTEJILHOW PABOTEI
OBYVHARHEI OCA IIPH H3YVAHEHHH JIHCIHII/IHHB!
« VCTPOHCTBII IJHO®POBEBIX HHOJICTAHI[HH »

CaMmocToATelIbHad paboTa - IDTaHHpyeMad ydyeOHAad, yueOHO-HCCIeIOBATEIbCKAA, HAayUHO-HCCIedOBaTelIbCcKasd
paboTa CTYIEHTOB, BBOIONHAEeMAad BO BHEAYJAUTOPHOE (ayIHTOPHOE) BpPeMd IO 3aJaHHI0 H IIPH MeTOMHUYECKOM
PYKOBOJICTBE IIPeIlOfaBarelld, HO 0e3 ero HeIlOCPEeICTBeHHOTO YYacTHA (IIPH YAaCTHUHOM HeIIOCPEeICTBEHHOM YYaCTHI
ITpeTIoIaBaTe Id, OCTABILIFOIIEM Be IYIIYI0 POIb 3a paboToil CTYIEHTOR).

CaMocTosATempHad padoTa CTYAeHTOBR B BY 3e sBudeTcd BaKHBEIM BHAOM YUeOHOI H HAYYHOH [JeATEIBHOCTH
cTyzeHTa. CaMmocToATeIbHAad pabdoTa CTYAEHTOR HIpaeT 3HAYHTEIbHYI0 POIb B PEHTHHIOBONH TeXHOIOIHH O0yueHHA. B
CBA3H ¢ 3THM, 00yueHie B BY 3e BkrouaeT B ceO4 Jipe, ITpaKTHUeCKH OIHAKOBEIE 10 00beMYy H B3aHMOBIIH AHIIO YaCTH
— Impornecca o0yueHHd H mporecca caMooOyueHmd. [Ioatomy CPC momxkHa crarhk 3(eKTHRHON H IieJIeHaIIpaRIIeHHOI
paboToii CTYIeHTA.

K coBpeMEHHOMY CIIEI[HAIIICTY OOINECTBO IIPeIbABIAET JOCTATOUYHO IMHPOKIGI IepeueHs TpeOdOBaHINI, CpeaH
KOTOPBIX HEMATOBAXKHOE 3HAUeHHe HMeeT HalHuHe VY BRITYCKHIHKOBR OIIPeJelIeHHBIX CIIOCOOHOCTeH H YMeHHd
CaMOCTOATELHO MOORIBATh 3HAHHA H3 PA3MMUYHBIX HCTOUHHKOB, CHCTEMATH3HPOBaTh IIONYUYEHHVIO HH()OPMAIIHIO,
TaBRaThk OILIEHKY KOHKPETHOI (PHHAHCOBOH cHTyal(H. @ OpMHPOBAaHHE TAKOTO YMEHIA IIPOHCXOIHT B TEUEHHE BCETO
nmepHoga OOy4YeHHA 4Yepe3 yuacTHe CTYJIEHTOB B IIPAKTHUYECKHX 3aHATHAX, BBOIOMHEHHE KOHTPONBHBIX 3aJaHIll H
TECTOB, HAIHNCAaHHE KYPCOBBIX H BBIOIYCKHBEIX KBATH(HKAIMOHHBEIX padoT. IIpH 3TOM caMocToATensHasd padoTa
CTYJIEHTOB HTPaeT PeIarIyI0 POk B XO/e BCcero yueOHOIO IIpoliecca.

Bemyirmas 1mend opraHH3aiuH H ocyilecTBiIeHHI CPC mgom&Ha COBIAJaTh C IENb0 OOYUeHHA CTYJAeHTa —
IIOJT OTOBKOI CIleIHamicTa H OaxkalaBpa ¢ BRICIIIMM oOpa3zoraHmeM. [1pH oprammzanim CPC BakKHEIM H He0OXO0IHMBIM
VCIIOBHEM CTAHOBATCA (POPMHPOBAHHE YMEHHS CaMOCTOATEIbHOH paloThl 1A ITpHOOpeTeHHd 3HAHIOI, HABRIKOB H
BO3MOKHOCTH OpPraHH3aIHH YUeOHOIl H HaYUHOI IeATEIhHOCTH.

@OpMEI CAMOCTOATENIFEHOH pPaldoTHl CTYIEHTOB Ppa3sHooOpa3Hel. B cooTBeTCTBHH ¢ pabdoueil IIporpaMMOIi
THCITHTUTHHEI «ONMEKTPOMAarHHTHAA COBMECTHMOCTE B 3IEKTPOIHEPreTHUECKHX CHCTEMax» IIpeIyCMOTPEHEBI
CIIeIVIOIIIE BHLI CAMOCTOATEIEHOM PabOTHI CTY/IEHTA:

- CaMOCTOATENbHOE H3YVUEHHE JIHTEPATYPEL,
- BEITIOITHEHH € KOHTPOIBHOIT paboThI
- BEITIOTHEHH € HHIHBHIYAJIFHEIX TBOPUYE CKHX 3aIaHHI.

Ifens camocmoaAmenvHoz0 U3VHEHUA JIHMEPAmMypsl — CAMOCTOATEIHHOE OBIAJEHHE 3HAHHAMH, OIBITOM
HCCIeJOBATEIBCKOH JIeATETFHOCTH.

3adauamu caMOCTOATEIFHOTO H3YUEHHA JTHTE PATyPhI ABTAOTCA

. yIIIyOlleHHe H PaclIHpeHHe TeopeTHYe CKIX 3HAHHIT,
* (dopMHpOBaHHE YMEHHII HCIIOIb30BaTh HOPMATHBHYIO, IIPABOBYIO, CIIPABOYHVIO JOKYMEHTAI[HIO H
CTIeITHATBHY0 THTe PAFERYaEHT NoamcAH
. pasEHFIE HOIRABRFERERH X crtocoOHOCTE N H AKTHBHOCTH CTY/IEHTOB.
Uﬁﬂ:ﬁ;ﬂiﬁr EUUUUUU4.:'rI:‘:.L"—"antiI:‘.n':]b'.-_".-_’UJI:r’ti.ﬁ-.'::UUtJ\,bUUUU = 1—[
s O, DOPMYTHPOBKA - ) C 1 oosna™ O POPMYIHPOBKA HHTHKATOPa JTaHHpPYeMEBIe Pe3yIbTaThl
KOMIIETeHI[HH 0OYyUeHHA 110 I CIHIIIIHHE

(MOIYIIFO), XapaKTePH3YIOIIIHE
3Talkl (JOPMHPOBAHHA
KOMITeTeHI[II1, HH/IKAaTOPOB
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3HaeT IIH(POBEIE

IIK-1 CrtocobeH y4acTBOBAaTE B -2 .| BerOnpaeT THIIOBEIE ITPOEKTHEIE IIPOTOKOIEI CBSBH, HCTOUHAKH H




ITPOEKTHPOBAHHH CHCTEM PEIICHIA CHCTEM HJIEI{'I‘I)DCHﬂﬁ}I{EHI[H JAKOHOMEPHOCTH JBHACHHA H

3NeKTPOCHAOKEeHILA mpeodpa3oBaHILA
HH(OPMAIIOHHBIX IIOTOKOB B
COBPEeMEeHHBIX ITH(POBEIX
CHCTeMAax yIIpaRIeHH A

00BeKTaMH 31Ie KTPOIHePT e THKH.

YMeeT  HCIIOIB30BaTh
BO3MOKHOCTH
MHKPOITPOIECCOPHBIX YCTPOICTB
7| HHTEIIeKTYaTbHBIX
3MeKTPOHHBIX VYCTPOHCTB  NIA
peami3aliH CTaHJAPTHRIX 33jlau
yITpaBIIe Hid, yueTa H
MOHHTOPHHTA.

2 [IAH-TPA®UK BHIIIOJHEHU S CAMOCTOSTEJEHOU PABOTHI

TexHoJOorHuYecKas I{ﬂPTﬂ CaMOCTOATe/ILHOH PﬂﬁﬂTbI ET}’,[[EHTH

OO0rpeM YacoB, B TOM UYHCIIE
Komer BH mesdTes HOCTH Htoroesnt CpencTtBa o KoHTakTHAg
pealiesyeMblx CTYJIEHTOB MPOJYKT | TeXHOIOIMH CPC paboTa c Beero
KOTIETEHITHIT CaMOCTOSTEIsHOIT OIlEHKH IIPENIOaBaTeN
(MHIHKaTOpA) PadoTHI eM
8 cemecTp
CaMOCTOSTelILHOE KoHcnekt CobecemgoBal 17.415 1,935 19.35
H3YYEHIIE HE
K- 1 JIHTEPATYPHI I10
H-2m, |IEMaM Nol-5
IloaroToBKa K OTueT ColeceioBan 4,86 0,54 5.4
TabopaTopHBIM (TOICHMEHHBIIN ) He
paboraMm
HToro 3a 8 cemectp | 22,275 2,475 24,75
O0beM YacoB, B TOM YHCIIE
Konrr Bujg neqareimpHOCTH HTOroBEIN Cpencrea v KoHTakTHas
peanesyeMpIX CTYJIEHTOB MPOAYKT | TEXHOTIOTHH CPC pabora c Beero
KOTIET EHI[HIT CAMOCTOSTEIIbHOH|  OIEHKH IIperogaBare
(MHIHKATOpa) PaboTEI 1eM
8 cemectp
CaMOCTOSTEeIILHOE KoHcIIekT CoOecegoBa 57.51 6.39 63.9
H3y4YEHHE HHE
| JIHTEPATYPHI I10
HE_I;;LI TeMaM Nel-5
IlogroroBka K OTyer CobecemgoBa 1,215 0,135 1.35
Ta00opaTOPHBIM (I ChMEHHBII) HHE
paboram
Hrtoro 3a 8 cemectp | 58,725 6,525 65,25

HDHMQ#%£§AQHBHBIE TOUYKHM M BUJBI OTYUETHOCTH 110 HUM
B pamkax pelrPhRHTGROHOCHEAENSTOyCcIIeBaeMOCTE CTYJEHTOR IIO0 KaXJOH MHCIIHIUIHHE OI[eHHBAeTCI B XOJe

TeKyIer 6" OHTpoiT i OtFoIr ArTe CTatim.
Bhnaneneu: lleGayxoea TaTenAHa AnekcaHgpoBHa g g
ITpH ImpoReIeHHH TeKYIer0 KOHTPOII peH THHI OBasd OIeHKA 3HAHIII CTYeHTa OI[eHHBAeTC I CIeAyIOIIIM o0pa3oM:

No BHJI meATeTF HOCTH CTYAEHTOB CPpoKH KommuecTBo
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8 cemecTp
1. JIaGoparopHoe 3aHATHE Ne 4 ABTOMAaTHYeCKOe 3 HeemA 10
PETYIHPOBAHHE Bmﬁy}ﬁﬂemm CHHXPOHHOI'O T'eHepaTopa




2. JIaGoparopHoe 3aHATHEe Ne 5 ABTOMAaTHYeCKad 4 Hegend 15
CHHXPOHH 3aI[H I TeHEPATOPA C CETRID
3. JIaGoparopHoe 3aHATHEe Ne 6 ABTOMATH3HPOBAHHAL 5 HeJlend 15

CHCTEMA KOHTPOIIA H VHUETA JIECKTPOSHCPIHH B

HMEHTPAIIH3I0BAHHEIX KOMILICKCAX JTHCIIETUEPCKOI' O
YIIPABJICHILA.

HToro 3a 4 cemecTp 55

Htoro 55

MaKCHMAaIFHO BO3MOKHEILI 0alll 3a BeCh TEKVILINI KOHTPOIb VCTAaHABIHBAETCA PAaBHEIM 55. TeKyIlee KOHTPOIbHOE
MEPOIIPHATHE CUHTAETCA COAHHEIM, €CIIH CTYAEHT ITOIYUIUI 3a HETO He MeHee 60% OT YCTAaHOBIEHHOT' O I 3TOTO
KOHTPOILT MaKCHMAIIFHOTO Oanima. PefTHHT OBEIN Oali, BEICTABIIAEMELH CTYAEHTY 3a TEKVIIee KOHTPOIbHOE

MEePOITPHATHE, CAaHHOe CTYIEHTOM B YCTAaHOBJIEHHbIe IpadHKOM KOHTPOIBHEIX MePOIIPHATHIT CPOKH, OIIpeIensIeTcCs

CIIeTYFOIIHM 00pa3zoM:
Ypoeers 6vinonnenua KOHmMpoJabLHOZ0 Peiimunzoentit 0ann (6 % om MaxkcumanbHozo
3A0aHUA danna 3a KOHMpoJibHoe 3a0 aHiie)
Omatyrwlil 100
Xopouuuii 80
Yooenemeopumenvnuiii 60
Heyooenemeopumensnuiii 0

THnoBbIEe KOHTPOJIbHBIE 3aJaHUA U HHbIE MaTEePHAJIbI, XapaKTepH3yIue 3Tanbl (popMHPOBaHHA
KOMIIeTeHI[HH
Bormpocsl gJs cobeceqoB aHHsA

1. B uém cyTs konrernmm Smart Grid?

2. Hazorure ocuornsle nexn Smart Grid.

3. Ormenka 3¢)¢eKTHBHOCTH BHeIpeHII KoHIerniH Smart Grid (HHTeIIeKTyalbHEIe CHCTEMEI ).

4. Amnami3 3apy0eKHOr0 OIBITA HCITOIb30BAHHA OCHOBHBIX TeXHOIOTHI M KOMIIOHEeHTOBR Smairt Grid
(HHTEIUIEKTYalbHbIE€ CHCTEMBI) H BO3MOKHOCTH €TI0 Peam3alii B PoccHi.

5. Haz30BHTE OTIHUHTEIBHEIE UePTHI I (POROIT ITOICTAHIHIT

6. Kaxmm o6pa3om oleclieueHIe CKOPOCTH IlepeTaun JaHHbIX

7. IlofgCHHTe HCIIONL30BaHHE KOHIIEIIIHH IIIHHEI IIPOIlecca

8. IlodcHuTe, KakHM 00pa30M MOCTHTAETCA CHHXPOHH3AIHA BCeX BRIOOPOK H IIPHHHMAROIIEE YCTPOHCTBO MOKET
oOpabaTeBaTh 3HAYEHI 1 TOKOB H HAIIPKEHHIT, IIPHHATEIE OT PA3HBIX VCTPOICTR?

9. IlepeuricIHTE YCTPOICTRA ABIIAOIHECS TeXHHUYeCKOoIl ocHOBOH FACTS.

10. Ha3oBHTe KOHTPOIHPYeMbIe ITapaMeTPrl CETH LA Pa3HYHbIX YCTpoiicTB FACTS.

11. Kaxkue smemeHTsI FACTS Hcons3yioTca Ha 00sekTax EHOC mid yIrpaBIeHs peKIMaMI ?

12. Il pHHIpOHATEHEIE IIOAXOIE K PA3BHTHIO H OPraHH3aI(iH padoT 10 peanm3aii KOHIeImuH SmartGride
Poccmm.

13. AHamH3 OCHOBHEIX XapaKTEePHCTHK POCCHIICKOM 3EKTPOIHEPre THKH M CeTeH B CPaBHEHHH C JIPYTHMI
CTpaHaMH.

14. ITpeQITOCEUIKH Iepexoaa K CTPaTeTHH MOJIEPHH3AINMH H HHHOBAIHOHHOT O PA3sBHTHA H OI[eHKA YCIOBHIT
peam3ali KoHIeInrH SmartGride anexTposHepreTHKe Poccim.

15. CpaBHHTEILHENT aHATH?3 SHEPTOCHCTEM POCCHH H IPYTHX CTPaH.

16. BH3yaru3amia HHIIHIEHTOB M HEHCIIPABHOCTEMH B YMHBIX CETIX.

17. N3ydyeHne HOBBIX HH(OPMAI[HOHHO-TEXHOIOT HUeCKHX HHPPACTPYKTYP H IePEeTOBBIX HHTEPHET TeXHOIOTHil.

18. Ilepegaua CHTHAIIOB VIIPaBIEeHII H JAeHCTBYIOIINX 3HAUEHITT I CHCTEM

19. YcoBepllleHCTBOBAHHBIE METO/IBI VIIPABIEHH A CHCTEMAMH 3IIeKTPOCHA0 KeHILA.

20. OcHopHble agHERTEE MORDMIRAIIIT 11 pAsBHTILL 3EKTPOSHEPTETHKH B PoccHI I 32 PyGe koM.

Ceprudmkar: 2C0000043E9AB8BI52205E7BA500060000043E
Bnageneuy; llleGayxoea TaTeAHa AnexkcaHgpoBHa Bon POCHI K 3K3aMeHY

. Yto gBIgeTcsS TEXHUYIECKOIT/ TeXHOoMorndeckomn ocHoBoir Smart Grid?

e HEtoBnTd CEHOBIH O RONADHEHTEI KOMMYHHKAITHOHHEBIX TEXHOJIOTHI B « HHTEIUIEKTYATFHOH CETH.

3. TexHomornueckmii 0a3MCc KOHIEIINH PA3BUTIA 31eKTPO3HePreTHKH Ha 6aze SmartGrid (MHTenneKTyalbHEIE
CHCTEMEI ).

4. OxapakTtepH3yHTe IIpoToKoI M3IK 60870-5.



OxapakTepH3yiite 1mpoTokoa Modbus.

HazHaueHre H IPHHIMIL JeHcTBRIA IpoToKona Ethernet.

HazHaueHie H IPHHIMII JeHCTBHA MpoTokona IP.

TpebGoramid K M{H(POBOI CHCTEME H3MEPEHII TOKA H HAIIPSKEHIT L1 HYKTP3A.
TpeGoBanid K P POBOI CHCTEME YIIPABIEHHA H ABTOMATHKH YPOBH S ITO ICTAHIIHI.
10. IToAcHHTE cXeMa HCIIOIb30BaHHI IIPOTOKOIOB M3K 61850

11. Oxapakrepu3yiite [IPOTOKOJI MMS
12. Oxapaktepm3yiite [ITPOTOKOJI GOOSE

13. Onrudyeckie TpaHc(OpMaTOPEI TOKA

14, DIeKTPOHHO-OIITHUECKI e TPaHC PopMaTOpPEI TOKA

15. OnrHyeckue TpaHchopMaTOPEI HAIIPSAKEHHA

16. DIeKTPOHHO-OIITHUECKIE TPAHC (POPMATOPEI HAITPS K CHILT

17. IlepeuricINTe TOCTOMHCTBA KOHIIEIIIHH «CIJIBHBIX CeTeil» Ha OCHOBe TexXHOJIOrHH FACTS mid poccHIICKOH
SHEPTETHKH.

18. Ha3zoBHTe IIpeHMYyIlecTBa IIPIMeHEeHI A OIITHYeCKHX TPaHC()OPMaTOpPOB

19. M HTemIeKTyalIbHble HH()OPMAI[HOHHEIE CHCTEMEL.

20. YcoBepIIeHC TROBAHHbBIE HHTEP(EIICEI H METOBI IO IIePAKH IIPHHATH A PEIIIEeHIHI.

21. Cocras mmporpaMmHoro obecreue i 1111

22. Cocrae moxyMeHTamus Ha III1

23. ABTOMATH3AIH A IIPOEKTHPOBAHHA

24. CAIIP undgpoBoil IMOICTAHITIH

25. Cragmapr MOK 61850. Ha3zHaueHme. IIpoTOKOIEI CTaHIapTA.
26. OcobeHHoCTH IMpHMeHeHH A ITpoTokona Ethernet B cragmapre MOK 61850.. ITpHHIHITEL

O 00 N oW

pe3epPBHPOBAHH 1.

27. Ilepegadya MrTHOBEHHBIX 3HAUYEHHIT TOKA H HapsKeHId B cTaHTapTe MOK 61850.. [Iporokon Sampled
Values.

28. Ilepemaya CHTHAIOB YIIpaRIeHIA H AeHCTBYIOIIHX 3HaueHI B cTaHmapTe M3OK 61850. [IpoTokon
GOOSE.

29. TemeH3MepeHHAH TeleyIpaBIeHHd B cTaHaapTe MOK 61850. IIporokonr MMS.
30. CHHXpOHH3HPOBRAHHEIE BeKTOPHEIE M3MepeHId. I3mepenna yria nmepegaun. Ctangapt [EEE C37.118

31. Cranmapr Ha mu(poByro mojcTaHmto M3OK 61850

32. OKOHOMHYeCcKHe IToka3aTenH II1

33. IlndpoBeie IIPOTOKOIEI CBA3M.

34. U3MepHTeIbHBIE IIPHOOPHI H YCTPOIICTBA, CPEICTBA MEPEIaUH JAaHHBIX, IHHHH CBA3H H KaHAIBI CBA3H.
35. 3MepuTenbHEIE IIPHOOPEI H YCTPOIICTRA.

36. HHTeIMeKTyalIbHEIE 3TeKTPOHHEIE VeTpoiicTRa (M1OV, IED)

37. UudopmanmnonHad cTpykTypa I{I1, cxeMsl, cocTaB o00pyI0BaHIA

38. Texmmueckue mokazarei 111

39. AmmaparHeie 0COOEHHOCTH CHJIIOBOro o0opyaopaHH g 1111

40. NHTerpHpOBaHHEIE KOMMYHHKAIHIH -YCOBEPIIEHCTBOBAHHAS KOH(HT ypaIii CceTH
41. TexHomorud rHOKIHX JOTHIL.

4. METOJUYECKHE PEKOMEH/IAIIWMHU 110 USUEHHUIO TEOPETUYECKOI'O
MATEPHUAIIA

CaMocToATe I HAA padoTa CTY[AeHTa HAUHHAETCSA C BHHMATEILHOIO O3HAKOMIIEHHI C COJEpP/KaHHeM yueOHOTO
Kypca.

M3yueHne KaxIoH TeMbl CIeQyeT HAuMHATh C BHHMATEIBHOIO O3HAKOMIEHHA C HalOpoM BOIpPocoB. OHH
OPHEHTHPYIOT CTYJIEHTA, IIOKA3bIBAOT, YTO OH JIOJIAKEH 3HATh II0 JAHHOII TeMe. B OIIpoCck TeMBI KaK OBl HAKIAJABIBAKOTC A
Ha COOTBETCTBYIOIIYIO IIaBy H30paHHOro yuyeOHHKA HIH yuyeOHOro mocoOmd. B HTOre MOIKHO OBITH ACHBIM, KaKHe
BOITPOCHI TeMBI YUeOHOr 0 Kypca H ¢ KaKOi IITyOHHOI pacKpHITH B KOHKPETHOM YueOHOM MarepHaie, a KaKkHe BOOOIIe
omyIeHsl. TpebyeTca TBOPUECKOE OTHOILIEHHE H K CAMOMY COJIEPAKAHIEO JHCIIHIUTHHEL.

BoImpocHL, gmﬁfﬁﬁ%ﬂc ? oCONlep/KaHme, OONANa0T DA3HOH CTeNeHbI0 BAKHOCTH. ECTh BOIPOCHL
BEITOIEHSTFOIEHE (DY HEITHEO FOEHHE GKOM ¢RI L@ Ie PKAHIA TeMBI H BCEro Kypca, HMEITCS BOIIPOCHL O CATENBHOIO
ITH PesFACHUTEINHOT? RapaKtepa -2 orakKe HCTOPHYECKOro 3KCKypca B o0macTh H3yyaeMoOH JHCIIIUIHHBL. Bce 3TH
BOITPOCHI HE COCTABISAIOT CYTH IIOHATHIHOTO, KOHIIENITYAT,HOTO COJIEPKAHHA TeMBI, HO HeOOXOIHMEI LA I[eIIOCTHOI O

BOCIIPHATHA J3VHAMBES-IIP OOV 5
H?}WIHEMHH HHCIHIOIITHHA HMEET CBDfI EﬂTEI‘DpIIElJ]I:HD-]’[DI—[HTI[fﬁ-IL]fI EII]'[ﬂpElT. HH}WH{BIE IIOHATHH — 3TO TAa ﬁﬂ?ﬂ,
HAa I{DTDprI CTPDI]?TCH KaA Tad Hﬂ}’I(EL IToHaTHa — }PEJIDEI:IE, DI[DPHHE I[}’I—]I(TI:I KaK HH}WJHDI‘D, TaE H }“IEﬁHDI‘D

IMO3HAHIA, JIOTHHUECKHE CTVYIIEHI JIBHACHHA B }“IE@E OT ITPOCTOTO K CIOARHOMY, OT ABICHHA K CYIITHOCTH. be3 AcHOro



IIOHHMAaHHA TIOHATHIH yueOa KpaiiHe 3aTpyJHAETCA, a cOjlepkaHHe ITPHOOPeTeHHBIX 3HAHHI CTAHOBHTCSA TYCKIBIM,
PaCIUTBIBUATEIM.

CTyJleHT JOIKeH IIOHHMATh, UYTO CAMOCTOATENLHOe OBIAJIEHHe 3HAHHAMI SBILAETCS TTTABHBIM, OIIpE AEIISFOIIIM.
BrIcImad IIKoma co3JaeT IS 3TOr0 HeoOXOJHMBIE YCIOBHSA, IIOMOraeT OYIyIleMy BBICOKOKBAIH(HI[HPOBAHHOMY
CIIEIHATHCTY OBIIA/IeTh TEXHOJIIOTHEH CaMOCTOSATEIbHOTO IPOH3BOACTBA 3HAHHIA.

B camocroATensHOH paldoTe CTyIeHTaM IIPHXOIUTCA HCIIONB30BaTh JHTEpPaTypy pa3HUHBIX BHJIOB:
IIEPBOHCTOUHIKH, MOHOTpadHH, HayyHble COOPHHKHM, XpecTOMAaTHH, yueOHHKH, yueOHEIe ITOCOOMA, KYpPHAIbI H .
N 3yyeHne Kypca IIpeioiaraeT 3HaKOMCTBO CTYJAEHTOB C OOIBIMHM 00beMOM Hay4YHOH H y4eOHOI JIHTepaTypsl, UTO, B
CBOI0 Ouepe/ib, IOPOEIaeT HeOOXOIMMOCTh BEHIPAOOTKH Y HHX PaI[HOHAILHO-KPHTHYECKOrO IMOAX0JA K H3y4YaeMbIM
HCTOUHHKAM.

YToOBl He «YTOHYTH» B OIPOMHOM OO0BeMe pPeKOMEHJOBAHHBIX eMy M1 H3YYeHHS HCTOUYHHKOB, CTYIEHT,
IIpekJle BCero, MOMKEeH HAYUHThCA IPAaBIIIBHO HX UHTaTh. IIpaBHIbHOE UTeHHEe pPeKOMEeHIOBAHHEIX HCTOUHHKOB
IIpe/IoaraeT ciaeOBaHHe HeCKOJbKHM HeCIIOKHEIM, HO BeChMa IT0JIe3HbIM IIPABHIIAM.

[IpeBapHTeNBHBII ITPOCMOTP KHHTH BKIFOUAeT O3HAKOMIEHHE C THTYIBHBIM JHCTOM KHHTH, aHHOTAI[He,
IIpeIHCIOBHEM, OIJIaBRleHHeM. [IpH O3HaKOMJIEHHH C OrJaBIeHHeM HeOoOXOMO BBIJIETHTh Pa3fielbl, IJaRH,
naparpadsl, ImpeAcTaBIIIOIIHE UL Bac HHTepec, OeriIo HX IIPOCMOTPeTh, HATH MecTa, OTHOC AIHecd K TeMe (a03aIfelL,
CTpaHIIIBI, Taparpadsl), H MO3HAKOMHTHCSA ¢ HHIMH B OOIIMHX YepTax.

HayuHbIe H3JaHIA COIIPOBOK A TCA PA3IMUHBIMH BCIIOMOTaTeIbHEIMI MaTepHAIaMH — HayUHBIM allllapaToM,
II03TOMY Ba/KHO 3HATh, H3 KAKHX OCHOBHBIX 3]IEMEHTOB OH COCTOHT, KAKOBEI €r0 (DYHKITHIH.

3HAKOMCTBO C KHHTOH JIyYIlle BCETO HAUMHATH C H3YUEHHSI aHHOTAI[HH — KpaTKOH XapaKTepHCTHKH KHHIH,
pacKphIBarolleil ee cojlepikaHme, HJEHHYH, TeMAaTHUeCKYH H KaHPOBYH HAIIPABIEHHOCTh, CBeJleHHA 00 aBTOpe,
Ha3HAUeHHe H APyTrHe 0COOeHHOCTH. AHHOTAIHS IIOMOraeT COCTABHTH IIpeBapHTeIbHOEe MHEHHE O KHHTE.

['my0sKe IIOHATE cOJlepKaHHe KHHTH I103BONSAIOT BCTYIIHTEIbHAA CTaThs, B KOTOPOI JAaeTcA OIeHKA COJIePKaHHA
KHHTH, 3aTparHBaeMoil B Hell ITpoOlleMaTHKH, COJePAKHTCA HHQPOPMAIlHSI O KH3HEHHOH H TBOPUYeCKOH OHorpadmm
aBTOpa, BHICKA3RIBAIOTCA IIOIEMHUECKHEe 3aMeYaHHs, Pa3bACHAIOTCA OTJelIbHbIe IIONOKEHHI KHHTH, JAr0TCA
KOMMEHTapHH H T.JI. BOT moueMy 3HAKOMCTBO C BCTYIHTEIBHOI cTaThell ITpej[CTABIIAeTCA OUYEHh Ba/KHBEIM: OHO
IIOMOTaeT CTYIEeHTY COPHEHTHPOBAThCA B TeKcTe pabOTHI, OOpaTHTh BHHMAHIE Ha ee HamOolee I[eHHbIe H Ba/KHEIE
pa3gelsl.

Toit &e IenH cofefcTBYeT 3HAKOMCTBO C OTTIABIeHHEM, IPeJHCIOBHEM, IOCIecIOBHeM. BeckMa I0Ie3HbIMH
3lIeMeHTaMH HAYYHOT O armiapaTa SBIISFOTCA CHOCKH, KOMMEHTApHH, TaOIHIEI, TpadHKH, CIHICKH JIHTepaTypsl. OHHI He
TOIBKO IDTHCTPHPYIOT OTHENbHBIE ITONOMKEeHHA KHHTH IIH CTaTbH, HO H caMH I10 ce0e ABIAFOTCA JIOIONMHHTEILHBIM
HCTOUYHHKOM HH(pOPMAITHH LA YHTaTe .

Ecan wuymrarelnd 3aHHTepecoBala KaKad-TO BBICKA3aHHAA AaBTOPOM MEICIb, He HaIlemad IOoXpoOHOro
OCBEIlleHHSI B JIAHHOM HCTOYHHKE, OH MOKeT OOpaTHThCA K TeKCTY HCTOUHNKA, YIIOMHHAeMOIrO B CHOCKe, JTHOO K
HCTOUHHKY, KOTOPEIIl OH MOKeT HAaHTH B CIDICKe IHTepaTyphl, PeKOMeHJIOBAHHOI aBTOPOM I CAMOCTOSATEIsHOT O
H3YYe HILA.

CylIlecTByeT HeCKOIbKO ()OPM BeJIeHIA 3alIiCeii:

— 1mmaH (IIPOCTO M pa3BepHYTHLII) — HamOolee KpaTkad dopMa 3aliiCH IIPOUHTAHHOIO, IIpeACTaBIAIOIIAL
co0oli ImepeyeHb BOIIPOCOB, pacCMaTpHBAaeMBIX B KHHTe HIIH cTaThe. Pa3BepHYTHIN IUIaH IIpejcTaBlfeT coloil Oolee
IOPOOHYI0 3aIMHCh IPOUHTAHHOTO, C JeTalm3alHell OTHeNbHBIX IIONOKEHHI H BBIBOJIOB, C BBIOIMCKOM ITHTAT,
CTAaTHCTHYECKHX [AHHBIX H T.J. Pa3BepHYTHNI IIJJaH — HEOLeHHMBIi IIOMOIIMHHK IIPH BERICTYIUIEHIH C JOKIAZOM Ha
KOHKPETHYI0 TeMY Ha ce MHHape, KOH (e peHI[HIL

— Te3UCHl — KpaTko COopMyIHpPOBaHHBIE ITOTOKEHHS, OCHOBHBIE ITOJOKEHNI KHHTH, CTaThH. Kak ITpaBHIIO,
T€3HCHI COCTABILIFOTCS IIOCIIE IIPeIBAPHTENFHOTO 3HAKOMCTBA ¢ TEKCTOM HCTOUHHKA, IIPH €ro IOBTOPHOM ITPOUTEHHH.
OHH ITOMOTA0T 3allOMHHTE H CHCTEMATH3HPOBATh HH(QOPMAIHIIO.

CocTaB/ieHH e KOHCIIeKTOB
BOIBIYI0 POk B YCBOEHHH H IIOBTOPEHHH ITPOHIEHHOT0 MaTepHala HrpaeT XOPOIIHil KOHCIIEKT, COep/KalllHii
OCHOBHEIE HJIEH ITPOUHTAHHOTO B VUeOHHKe H YCIBIIIAHHOTO B JNeKIHH. KOHCIIEKT — 3TO, IO CYINECTBY, HaOPOCOK,
Pa3BepHYTHII IUTAH CBI3HOIO PaccKa3a II0 OCHOBHBEIM BOIIPOCAM TeMEI.
B Kakoii-To Mepe KOHCIIEKT pPacCUHTaH (B 3aBHCHMOCTH OT HHIHBHIYaIbHBIX OCOOEHHOCTEiH CTyIeHTa) He
TOIBKO HA HHTEINIEKTYAThHYI0 H 3MOIIOHATFHYI), HO H HAa 3PHTENBHYIO ITaMATh, IIPHUEM TeKCT KOHCITEKTa HepeIKo
AcCONHHpyeTCs erle I ¢ TeK 168%%36}[[11‘:& IUIH 3alHChI0 JeKIH. [losToMy Jlerdye 3allOMHHAETCA COAepKaHHe

KOHCIIEKTOR, HAITHC AHHKIX IB@LEII0TUePKIBAHIIEM IUTH BEIJIeIEHHEM Pa3psIKOIl KIFOUeBBIX CIIOB H (pa3s.
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