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BBenenue

[lenbto paboThl B 1abOpaTOpUu SIBISIETCS YriayOJdeHUE U 3aKpeIuieHre MpruoOpeTEHHBIX
TEOPETUUECKUX 3HAHUN MyTEeM HKCIIEPUMEHTAIBLHON MPOBEPKU TEOPETHUECKUX MOJIOKEHUH, a
TaKk’K€ 3HAKOMCTBO C  KOHCTPYKIHMEW  JJIEKTPUYECKUX  CceTed, 00OopyIOBaHUEM,
U3MEpUTEIbHBIMU MPUOOpPAMHU U arnapaTypou, UCTIOIb3YEMBIMH B JIA0OPATOPHH.

B pesynbTate BBINOIHEHUS Ja0OPATOPHBIX PAOOT CTYIAEHTHI JIOJDKHBI MPHOOpECTH
YMEHUS U HABBIKA MO COOpPKE U HMCCIEJOBAHUIO JJIEKTPUYECKHX CXEM CETEH, M3MEpPEHUsIM
ANEKTPUUECKUX BEIMYMH. TeMmaruka 1abopaTOpHBIX pabOT MOJTHOCTHIO COOTBETCTBYET
COJIEPKAHUI0 OCHOBHBIX Pa3[ejOB Kypca, M3yYaeMOI'O B BBICIIMX TEXHHMYECKUX YYEOHBIX

3aBCICHHUAX.

B npennaraeMoM METOIMYECKOM YKa3aHUU OINMMCAHO LIECTh JIabopaTopHbIX padoT. B
ONMMCAaHUU KaXA0H J1abopaTopHO paboThl cHOpMYIUpPOBaHA €€ 11€JIb, U3JI0KEHbBl OCHOBHBIE
TEOPETHUYECKHE  TOJIOKEHUS,  OMMCaHa  CXeMa  YCTAaHOBKM  JUJIl  TMPOBEIACHUS
HKCIIEPUMEHTAJILHOTO HCCIEAOBaHUs, JaHbl PEKOMEHAAIMU 110 IMPOBEACHUIO OIBITOB U

00paboTKe pe3yabTaTOB U3MEPEHUN, a TAKKE KOHTPOJIbHBIE BOIIPOCHI.

1. Ilenv u 3a0auu usyuenus OUCUUNIUHBL

[lenapto AUCHUIIIUHBI «YCTPOMCTBO HHUQPPOBBIX TOJCTAHIIMNA» SBISETCA H3yYEHUE
TEXHOJOTUN HU(GPOBON KOMMYHUKAIIMU, MPUMEHSIEMBIX Ha OOBEKTaX AJICKTPOIHEPTETUKHU.
PaccmaTpuBaroTCs ~ OCHOBHBIE ~ MPUHIMUMIIBI  TOCTPOCHUS W (PYHKIMOHUPOBAHMS
MUKPOMPOLIECCOPHBIX YCTPONCTB, UX Ha3HAYEHUE B paMKax IU(pPOBOM MOACTAHIIUU

3agauyaMy U3y4YCHUS TUCIUILIMHBI SBISETCS U3yUYCHUE:

— UCTOYHUKOB M 3aKOHOMEPHOCTEH  JIBIDKEHUS W MpeoOpa3oBaHUs
WH()OPMAITMOHHBIX TIOTOKOB B COBPEMEHHBIX ITU(GPOBBIX CHUCTEMAaX YIPABICHUS O0O0BEKTaMHU
BJIEKTPOIHEPTETUKH;

— M(POBBIX MPOTOKOJIOB CBSI3M, HA3HAYEHUS U CTPYKTYpPHI TMAKETOB TEpeaaydu
JAHHBIX;

— MUKPOIPOLECCOPHBIX YCTPOMUCTB P3A M HMHTEIIEKTYyaIbHBIX 3JICKTPOHHBIX
YCTPOMCTB IU(PPOBOM MMOJICTAHIINY;

ConepxkaHue JTUCHUIUIMHBI TOCBSIIEHO BOMPOCAM OpraHU3allud CHUCTEM cOopa H
nepenayn  uHpopMamuu st obecmiedeHUss pabOThl  aBTOMATHU3UPOBAHHBIX  CUCTEM
JUCTIETYEPCKOTO YIIpaBJICHUS, BKIIFOUast BOIIPOCHI TIepeIaun U mpeoodpa3zoBaHus nHOOpMAIUy.

2. Obopyoosanue u mamepuavl

JlaGopaTopusi TEOPETHUECKUX OCHOB DJJIEKTPOTEXHUKH, PpEIEeHHON 3alluThl H
ANEKTPOOE30MACHOCTH C MHTEPAKTUBHBIM MYJIbTUMEIMA 000PYI0BAaHUEM
MynbTuMenuitHoe 00OpyAOBaHUE: HHTEPAKTUBHBIM MPOEKTOpP, HOYTOYK, MarHUTHO-



MapkepHas jgocka. KoMmmiekt yueOHon Mebenu.
KommiekT TumnoBoro 1adbopaTopHOro 000py0BaHUs « DIEKTPOIHEPTETUKA — DIICKTPUICCKUE
cta"Huu U noxacranuuny DO 1-OCII-C-K.

3. Haumenosanue 1ad60opamopHwix padom
s ctyneHToB 3a04uHOM (opMbl 00yueHUsl PeayCMOTPEHbI J1labopaTopHble paboTsl: JlabopaTopHas
pabora Ne 5. ABTroMarhueckas CHHXPOHM3AIlMs TeHepaTopa C ceTbto Jlaboparopnas paGora Ne 6.
ABTOMaTH3UPOBAHHAsA CUCTEMAa KOHTPOJS M yuyeTa 3JEKTPOSHEPIUU B LEHTPAIU30BAHHBIX KOMILIEKCAX

AUCTICTYCPCKOI'O YIIPaBJICHUA.

Ne O6bem N3 Hux
Tem 4acoB | MPAKTHYECK
bl HaumMeHoBaHuUe TeM JMCUHUILIMHBI, HX KPATKOe coep:KaHHe an
AucH MOATr0TOBKA,
UILTH 4acoB
HbI
1 JlabopaTtopnass padora Ne 1. ABTOMaruyeckoe IOBTOPHOE 4
BKJIIOYEHHUE JIMHUM JIEKTponepeayn
2 Jladoparopnasi pa6ora Ne 2. ABTOMaTHYECKOE BKIIOYCHUE 4
pe3epBa MUTAIOLIET0 NPUCOESTUHEHUS
3 JlabopaTopnasi padora Ne 3. ABTOMaTHYECKOE PETYIUPOBAHUE 4
4aCTOThI BpAllIEHHsI CHHXPOHHOI'O T'eHepaTopa
4 JlaboparopHasi pab6ora Ne 4. ABTOMaTHYECKOE PEryIUpOBaHUE 6
BO30YKJEHHsI CHHXPOHHOT'O FeHepaTopa
5 JlabopaTopnasi paGora Ne 5. ABTOMaTn4eckasi CHHXpOHHU3ALUS 6
reHepaTopa C CEThIO
Hroro 3a 8 cemecTp 24
Hroro 24

4. Cooeporcanue nabopamopuvix paoom

JlabopaTopHnast padora Ne 1
ABTOMATHYECKOE MOBTOPHOE BKJIIOYEHNE JIMHUH 3JIeKTPonepeIaau

eab padoThI:

— U3YYUTh AITOPUTMBI paboThl ycTpoiicTB AIIB Ha TMHUAX C OAHOCTOPOHHUM NMUTAHUEM;
— U3Y4YHUTh OCOOEHHOCTH B3auMoAecTBUS ycTpoilcTB AIIB u peneitHol 3a1uThI;

— W3y4YMTh NPUHIUIIBI pacueTa ycTaBok AlIB nuHuii anekTponepenay ¢ 0IHOCTOPOHHUM
[IATAaHUEM.

OcHoevl meopuu:

ABTomaTnueckoe noBTopHoe BkItoueHUe (AIIB) nunuu snekTpornepenayun — OAuH U3
CaMbIX pacIpOCTPAaHEHHBIX BUAOB aBTOMAaTUKH B ceTax oT 6 no 500 xB. IloBcemectHOE
ucrnonb3oBanue AlIB nunHMil s1mekTponepenady 0OyCIOBIEHO TeM, YTO OoJibllas YacTh
KOPOTKHUX 3aMbIKaHHUM SIBJSIETCS CaMO YCTpaHSAIOIIUMUCS. B 3TUX yCIOBHUSAX, TOBTOPHOE
BKJIFOUCHHE OOBEKTa, OTKIIOUYEHHOTO JIEWCTBHEM pEJICWHOW 3alllUThl, T03BOJISET
BOCCTAHOBUTh HOPMAJIbHBIA PEXUM pPabOThl 3IEKTPOIHEPIETUUECKOTO0 O0OpYAOBaHUS.



[Ipuaonn  nevictBuss AIIB  ocHOBaH Ha aHamm3e TMOJOKEHUSA KIIOYA  yIPABICHUS
Boiktouarenss JIDII u ero peanbHoro cocrtosiuusi. Tak, ecnu Bbikiatouarens JIOII
HAXOJUTCS B ITOJIOKEHUH «OTKIIFOUEHO», & €r0 KIII0Y YIIPABJICHMS B IIOJIOKCHUH
«BKJIIOYEHO», ITpoucxoaut 3amyck AIIB m komanna Ha BKIOYEHWE BBbIKIrOUaTens. [[ins
obecnieuenus >pdexktuBHOCTH AlIB BBIMONHAECTCS C BBIAEPKKOW BPEMEHH, KOTOpas
HEOOXOMMa JIJIsl BBIMOJIHEHUS JIBYX YCIOBUU: 1) ME€MOHM3AIMK TyrOBOTO MPOMEXKYTKA B
MECTe MOBPEKICHUS; 2) 0o0ecledeHHnss TOTOBHOCTU MPUBOAA K OTKIIIOUEHHUIO B CIllydae
BO3HMKHOBEHHUS  IIOBTOPHOTO  KOPOTKOrO  3aMblkaHus. JIg  mpenoTBpanieHus
MHOTOKpaTHbIX BkItoueHuid JIOII Ha ycroiumBoe KOpoTKoe 3ambikanue, AlIB
BBITMIOJHSETCS ¢ (PUKCUPOBAHHON KpaTHOCTHIO. Kak mpaBuiio, MpuMEHSI0TCA OJHOKPATHBIC
n nByxkpatHele AIIB. Kpome toro, x AIIB mnpenbsBisercs psx IONOJHUTEIbHBIX
TpeboBanmii: 1) AIIB He momkHO mpuxoauTh B aeWcTBue mpu otkiatoueHun JIOII ot
Kiroua yrnpasieHus; 2) AIIB nomkHO oOecnieunBaTh YCKOPEHHE JEHCTBUS pPEJICHHOMN
3aIIUATHI IPU BKJIIFOUEHUH Ha YCTOMYMBOE KOPOTKOE 3aMbIKaHuE; U T. 1. [1onHbIN epedeHp
TpeboBanuii, npeabsBisieMbix k AIIB JISII nmpencrasnen B [TYD.

IHopsinok BbINOJIHEHNsI Pa0OTHI:

BHUMAHMUE! Jlabopamoprnas paboma 6binoiHsaemcs npu 00HO8PEMEHHOM
UCNONIBL308aAHUU 08YX 1abopamopHblx cmoek «Mooens sanekmpocmanyuu Nely u «Mooenw
anexmpocmanyuu Ne2y.

1) CoOpath cxemy sabopatopHbix ucnbiTanuidi puc. 1.1. (BCE momymu crenma
nospkHbl ObITh OTKJIFOYEHDBI!). Beikmouatens Q4 cHa®XeH yCTpPOWCTBOM 3alllUThl U
yOpaBJsieTCsl aBTOMATUYECKH. Y CTPOMCTBO 3alUThl KOHTPOJIUPYET TOKU (a3 JMHUU
aJIeKTporiepeaadd U (GopMUpYyeT YNpaBIAIONIMEe BO3ICUCTBHS Ha BbIKItouaTenb Q4. s
CO3JIaHUSI KOPOTKOTO 3aMBbIKaHUSI UCIIOJIB3YETCS MOJAYJIh KOPOTKO3aMBIKATENsd, HA CXEME
MOKa3aH BapUaHT €ro MOJKIIOYCHUS JJIsi UMHUTAIMU PEXKUMa KOPOTKOTO 3aMbIKaHUS B
cepeuHe JMHUM dJekTpornepenadyd. C MNOMOIIBIO aBTOMATUYECKHX BBIKJIIOUYATENEH
QF1..QF6, pacnonoXeHHbIX Ha JULEBOM MaHEIM MOAYJA KOPOTKO3aMbIKAaTeNs,
BBIOMpAETCS BUJ MOBPEXKACHUS. Y JaJICHHOCTh JO TOYKH KOPOTKOTO 3aMBIKAHHUS MOKHO
peryJinpoBaTh € NOMOIIBID M3MEHEHUs NOJIOKEHHN mepekirouarenet SAl monynei
JIMHUM 3JEKTponepeaay.

2) Ha nmpoTuBOMOJI0KHOM Ja00PaTOPHOI CTOlKe coOpaTh CXeMy UCIIBITAHUN pHC.
1.2 (BCE monynu crenaa nosmkabl 061t OTKJIKOUEHBIY).
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Puc. 1.1

3) Ha maGoparopubix croiikax Nel u Ne2 yCTaHOBUTH NapaMeTphbl JIMHUH
ANIEKTpOIepeaay: a) CpeaHee 3HayeHue MPOAOJBHON COCTaBIsIOIIEH (TIEpeKIoYaTellb
SAT B monoxxenue 2); 6) cpeHee 3HaUCHUE MMONEPEUHON COCTABIISIIONIEH (MepeKIIouaTenu
SA2, SA3 B nonoxxkenue 2).

4) TlepeBecTr mepekirovareab SA2 pekuMa yhpaBicHHsS BbiKitouatesneM Q4 B
nosnoxkenne «ABT». [lepeBectn nepekmrouarenb SA2 pexuma yrnpaBieHUs BBIKIOYATEIEM
Q7 B nonoxenue «Pyu». Ha npoTrBonosaoxHoi 1ab0paTOpHON CTOMKE MEpeKIroYaTesn
SA2 pexxuma ynpasieHus BeikiatouarensiMu Q4 u Q6 nepeBectu B nojoxeHue «Pyuy.

5 Ha mnepcoHalbHOM KOMIIBIOTEpE 3alyCTHUTh MPOrPAMMHBIA  KOMILIEKC
«DeltaProfi» (Ilyck — IIporpammer — JlabopaTopubiii kommiiekc — DeltaProfi). OTkpbITh
nabopatopHyto padoty koMmaHaou «Pabotel — Peneitnas 3ammura — Pabora Ne2 MT3 ¢
HE3aBUCHUMOM BBIJICPKKON BPEMEHI.

6) BrxmrounTh nmuTaHue CcTeHAa. BkmrouuTh BeIKIOUaTeab Q7 (kHomka SB1 Ha
JIUTIEBOM TIaHEen MOYJIs TpeX(a3zHoi ceTn).
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7) Ha mnpoTHBOIONOXKHOW 1a00OpaTOpHOM CTOMKE: BKJIIOYWTH IUTaHHE CTEHA,
BKJIIOUYMTH BhIKIIOUaTeau Q4 u Q6.

8) B mporpamme «DeltaProfi» nmepeBectn 3amuTy B pexuM pabOThI «ICHCTBHE Ha
CUTHa» (JBOMHOM IIETYOK JIEBOM KHOMKOW MBIIIKM Ha NpsMoyroiabHuke «MT3», B
MOSIBUBIIIEMCSI JMAJIOTOBOM OKHE YCTAaHOBUTH TMepekiouarens «Pexum paboTel» B
MOJIOKEHHUE «CUTHAIDY).

Puc. 1.2



9) 3amyctuth mporpammy B paboTy KHONKOH «Ilyck» WM KOMaHIOW TJIaBHOTO
MeHI0 «YnpaBieHue — [lyck» unu ropsiueid kiasuien FS.

10) JIMCcTaHIIMOHHO BKJIIOYHMTH BBHIKIIOYATEIh Q4 OJMHAPHBIM IIEITYKOM JICBOM
KHOIIKM MBIIIK [0 3€JE€HOMY MPSMOYTOJIBHUKY C BCIUIBIBAIOIIEH MOACKA3KOM «Q4».
[Iporpamma Bcerga oOTOOpakaeT TEKYIIEE COCTOSHHME BBIKJIIOYATENs (3€JIeHbId —
OTKJIIOYEH, KpPacHbI — BKJIOUYEH). [Ipu mpaBuUiIbHO COOpaHHOW CXEME M BBICTABIICHHBIX
napameTpax BbIKJIo4aTesab Q4 T0JKEH BKIIOYUTHCSA, a €r0 IBET M3MEHUTHCS HA KPACHBII.
[Tpu sTOM, Ha MHEMOCXeMe OTOOpakaroTCsl TEKyIIHe BenuYuHbl TOKOB a3z A.B u C
JIMHUY 3JIEKTpOIepeauu, B JaHHOM cllydae, TOK Tpex(da3zHoil Harpy3KH.

11) 3ammcarh BeIWYHUHY TOKAa HArPY3KH | ,ugume . OTKIIOUNTH BBIKITOYATENs Q4.
OcTaHOBUTH TIporpaMMy KHONKOW «CTOID», KOMaHAOW TJIaBHOTO MEHIO «YTpaBJIEHUE —
Crom» unu ropsiueit kinasuieit F6.

12) Paccuurath TOK cpabaTbIBaHUS 3amuThil 3= pusvare K HK 3

/K o3 . KoodduimenT HamaeKHOCTH Kn e paBabM 1,2.

KosddunuenT 3amnycka asurareiabHoi Harpysku K ;mpunsts pasasiv 1. Kosdduupent

BO3Bpara peje Toka K poz mpuusaTs paBHbIM 0,95. Paccuntars TOK cpabaThiBaHUs pene
toka | p= 1 3K/ Ny . Kooddunuent tpanchopmanum tpanchopmaropa Toka Ny
npuHATh paBHbIM 1. Kosdoumment cxembr K cx ompenensiercst BBIOpaHHON CXeMOi
COEIMHEHHSI OOMOTOK U3MEPUTENBHBIX TPAaHCPOPMATOPOB TOKA U OOMOTOK pelie (ABOMHOU
LIEJYOK JIEBOM KHOIIKOM MBIIIM Ha MNOpAMOyroibHuke «MT3», B nosBUBLIEMCS
JIMAJIOTOBOM OKHE rmepekitodarens «Cxema coenuHeHuss obomotok TAx»). Baectu
pacyeTHbIN TOK cpadaThIBaHUA 3aIUTHI B AUAJIOTOBOM OKHE MapaMeTPOB 3aIIMTHI.
Yo6enautcst B TOM, 4TO B IMapaMeTpax 3alluThl BEIOpaHa cXeMa COSIUHEHUs 0OMOTOK
«TIOJTHAsS 3BE31a».

13) OTKpBITh AMAJIOTOBOE OKHO HAacTpoiku mapameTrpoB AIIB (qBoiHOM MIEITYOK
JIEBOM KHOTIKOM MBIIIK Ha TpsiMoyrosibHUKe «AlIB»). YcTaHOBUTE TIepeKITIouaTeb
«KpaTHOCTb JEHCTBHSD B MOJIOKEHUE «JIBYXKpaTHOe». [lepekmtouarens «Y ckopeHue
JICUCTBUSI PEJIEUHOM 3alIUTHD) B TTOJIOKEHUE KOTKIIFOYECHOY.

14) TIposeputs padoty AIIB mpu camo ycTpaHSIOMEMCS KOPOTKOM 3aMBIKaHUU.
[lepeBecTn 3amUTy B PEXKUM JEUCTBUSL HA OTKJIKOYEHHE. 3alyCTUTh MNPOrpaMMHBIN
KoMILiekc B paboty komanaou «Ilyck». [lomate komaHAy Ha BKIIOYEHHUE BBIKJIFOYATENS
Q4. Co3pmare KOPOTKOE 3aMBIKAaHHE IEPEBOAOM mepekmtouarens SAl  monpyns
KOPOTKO3aMbIKaTellsd B NoJiokeHue «Bkiy. Ilpu nmpaBuiibHO BEIOpaHHBIX yCTaBKax 3allluTa
cpabaThIBaeT C 3aJaHHOM BBIAEP’KKOM BPEMEHHU, OTKJIIOouas BhIKIIOUaTenb Q4, ero mser
CTAHOBUTCSl 3€JIEHbIM, a NpsAMOYroJibHUK «MT3» KpacHbIM, YTO CBHJETEIBCTBYET O
cpabaThlBAaHUM YyKa3aTeIbHOro pesie 3amuThl. [llemyok JeBOM KHOMKOW MBIIIM TI0
npsmMoyroibHUKy «MT3» cOpachiBaeT COCTOSHHME YKa3aTeIbHOTO pefie (aHaJOTUYHBIN
addext pocrturaercs Haxkaruem KHoOmku «COpoc» B JIHAJIOTOBOM OKHE IapaMeTpoB
3amuTel). CPA3Y IIOCJIE CPABATBIBAHUSA 3AIIUTHI OTKIIOYUTE KOPOTKOE
3aMbIKaHHEe (MepeBOAOM nepekiatouatenss SA1 MOIyNsl KOPOTKO3AMBIKATENSL B MOJIOKEHUE
«Otxkn»). AIIB ¢ BbIIEpKKOW BpeMEHHU MOAAeT KOMaHAy Ha BKIIIOUEeHHE BbIKitouarens Q4.
BoccranaBnuBaeTcsi HOpMaibHBIA PEXUM paOOTHI.

15) TIlpomeputs aBTOMaTHueckuii Bo3BpaT AIIB. [nsg 3Toro, MOBTOPHUTH
npeabiayui nyHkT 3-4 paza. AIIB nomkHO cpabaThiBaTh B KaXKI0M cliydae.

16) IIposeputh padory AIIB mpu yCTOWYHMBOM KOPOTKOM 3aMbIKaHUHU. J[j1s1 3TOTO,
co3ath KOpoTKoe 3amblkaHue. MT3 ¢ 3amaHHONM BBIAEPKKOM BPEMEHHU, OTKIHOYAET
BbIKJTIOUaTenh Q4 , ero BET CTAHOBUTCS 3€JIEHBIM, a IPAMOYroibHUK «MT3» KpacHbIM,
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YTO CBHJETEIBCTBYET O cpabaThIBAaHUM yKazaTeabHOro pese 3amuThl. AIIB ¢ Beigep:kkoi
BpeMeHHU | cTyneHu BkirodaeT Bbikitouarenb Q4. MT3 ¢ 3a1aHHOM BBIIEPKKO BpEMEHU
CHOBa oTkiIro4aeT Bbikirodatenb Q4. AIIB ¢ Bbiaep:kkoil BpeMEeHHM 2 CTYNEHH CHOBA
BKJIOYaeT Bbikiovatenb Q4. MT3 ¢ 3amaHHON BBIAEPKKOKW BPEMEHM CHOBA OTKIIIOYAET
BeIkITtouatens Q4. JlanpHeimmas pabora AIIB GiokupyeTcs.

17) OrtkiarounTh KOpOTKOE 3amblkanue. KeutmpoBate AIIB, mepeBogom Kioua
yIpaBJeHUs BeIKItoUaTeseM SB4 B MOI0KEHUE «OTKID).

18) OTKpHITH AMATOTOBOE OKHO HAacTpoiku mapamerpoB AIIB (nBoitHOI miemdok
JIEBOM KHOTIKOM MBIIITH Ha TIpssMoyToJibHUKE «AIIB»). YcTaHOBUTE TepekiroyaTesb
«KpPaTHOCTb JIEWCTBUS» B IIOJOXKEHUE «OAHOKpaTHoe». Ilepexmouarens «YcKopeHUE
JNEUCTBUS PEJICMHON 3aIlUThD) YCTAHOBUTH B TOJIOKEHUE «yCKOpeHue neiictBusa P3 mocie
AIIB».

19) Ilposeputh padoty AIIB mpu ycTOHYHBOM KOPOTKOM 3aMblkaHHH. J[Jis 3TOTO,
MOJIaTh KOMaH/ly Ha BKJIIOUEHUE BbIKItouarens Q4, co3nars KOpoTkoe 3aMmbikanue. MT3 ¢
3aJJaHHOW BBIJEPKKOM BpeMEHH, OTKIoUaeT BoikiMo4aTens Q4. AIIB ¢ Bwlaepkkou
BpEMEHH BKJItOUaeT BhiKitodaTenb Q4. MT3 oTkimodaet BoikirodaTenb Q4 6e3 BBIISPKKU
BpeMeHHU (1o 1enu yckopenus). JlanpHeitmas pabora AIIB Giokupyercs.

20) OrkmounTh KOpPOTKOE 3amblkanue. KeutmpoBate AIIB, mepeBogoMm Kirroda
yIpaBJeHUs BhIKItoUaTesneM SB4 B MOJ0KEHUE «OTKID).

21) OTKpBITh AWAJIOTOBOE OKHO HacTpoliku mapameTrpoB AIIB (mBoitHO# miemuok
JIEBOM KHONIKOM MBIIIN Ha psiMOYroJibHUKE «AIIB»). YcTaHOBUTE NEpeKitoyaTeb
«KpPaTHOCTb JIEWCTBUSD» B IIOJOXKEHUE «OOHOKpaTHoe». Ilepexmroyarens «YcKopeHUE
JNEWCTBUSL PEJICWHOM 3alUTHD» YCTAaHOBUTH B IIOJIOKEHUE «yCKOpeHue aeucteus P3 no
AIIB».

22) TIpoBeputsb padoty AIIB npu ycTOHYMBOM KOPOTKOM 3aMbIKaHuU. ONpeaeTUuTh
paznuuusi B anroputMme pabotsl MT3 u AIIB mo cpaBHEHMIO C MPEIBIIYIINM OIBITOM.
Cnenatb BBIBOJBI O MMPABUIBHOCTH ACHCTBUN PEICMHOM 3aIlIMTHI 1 aBTOMATHKHU.

23) OTKJIIOUUTH BCE BBIKITIOUATEeNM. OTKIIOYUTh TUTAHUE CTEH/IA.

24) OdopMuTh OTYET 1O JTa0OpaTOPHOIT paboTe. B oTueTe mpencTaBuTh BpEMEHHBIC
nuarpammsl paboTsl P3UA 111 Bcex MpOBEAEHHBIX SKCIIEPUMEHTOB.

KoHTpoJsbHBIE BONIPOCHI:

1. Kak BeIOMparoTcs yCTaBKU BpeMEeHU cpabaThiBaHus AByXkpatHoro ATIB?

2. Yto Takoe ycKopeHue AeicTBUA peseiiHoM 3amuThl npu AIIB?

3. B ueM paznuna yckopenus nevictsus peneiinoit 3ammtsl 10O u IIOCJIE ATIB?

4. B uem npeuMyIlecTBa yCKOpEHUs JeHCTBUA peneiHon 3amuThl 10 AIIB?

5. Uto takoe Bpemsi aBToMatuueckoro Bo3ppara AIIB, mis yero oHo He0OX0AUMO, U3 Ka-
KHX YCJIOBMI BbIOMpaETCs?



JlaGopaTopHas padora Ne2
ABTOMATHYECKOEe BKJIKYEHHE Pe3epBa NUTAKNIEr0 MPUCoeIMHEHUS

Heab padoThi:

— U3y4YUTh IPUHLUI ACUCTBUS U OCOOCHHOCTH pabOThl YCTPOICTB aBTOMAaTHUECKOTO
BKJIFOYEHHUsI pe3epBa IMMUTAIOLIErO PUCOCIUHEHMUS.
OcHoebt meopuu:

ABTOMatuyeckoe BkiIoYeHHE pesepBa (ABP) nuraromiero npucoeanHEHUs
MOJIYYUJIO IIUPOKOE PACHPOCTPAHECHHE B PACHPEIACIUTENBHBIX CETAX C OJHOCTOPOHHHM
nutanueM. [lpumenenne ABP 1enecooOpa3Ho Ha TOJACTAHIMSX, HMMEIOIUX JBa
HE3aBUCHMBIX MCTOYHMKA TMUTaHHS, HO pabOTaIOMIMX IO OJHOCTOpOHHEW cxeme. Takas
CUTyallusi MOKET UMETh MECTO B CiydasX, Korjaa: 1) UCTOYHMKU MUTaHUS HE JOIMYCKaroT
peXrMa napajuleaIbHOW paboThl Ha OOILYI0 HArpy3Ky; 2) yCTpOWCTBa pejeiHOMN 3alluThl U
ABTOMATUKUA PaCHpPEICTUTEIbHON CETU CHPOEKTHUPOBAHBI C PAcYeTOM Ha pPAJUATIBHYIO
CXEMY OJJIEKTPOCHAOXEHUsS, TOrJa BKJIIOUEHHWE HCTOYHHKOB Ha MapajuleNibHYyI0 paboTy
OpUBENET K CO3JAAHMIO peXHMa CETU C JIBYXCTOPOHHUM IIMTAHHEM U TOTpeOyeT
MOJIEPHU3AI[MM BCEro KOMIUJIEKCA peJIeHHOM 3alMThl M aBTOMAaTUKH; 3) COXpaHEHHE
paguanbHOM CXEMBbI 3JIEKTPOCHAOKEHHUS HEOOXOAMMO [JIi CHUXKEHHUS TOKOB KOPOTKHX
3aMbIKaHU#, yA00CTBa PEryIUPOBAHUS peXUMa pabOThI CETU MO HAIPSIKEHUSIM B y3Jax U
IIEPETOKaM aKTUBHOW U PEAKTUBHON MOIIHOCTH.

HenoctaTtkomM Takoro pemeHus SBISETCA TO, YTO IPU MCUYE3HOBEHUU NUTAHUS OT
OJIHOTO U3 UCTOYHUKOB (pabovyero MCTOYHMKA), MOTPEOUTENN TEPSIOT NMUTAHUE HA BpeMs
OTICPAaTUBHBIX TMEPEKIIOYeHUN (TepeBoga TOTpeOUTENe Ha PE3epBHBIM HCTOYHUK
nutanus). [Ipumenenue ABP no3BossieT COKpatuth BpeMsi EpephbiBa ANEKTPOCHAOKEHUS
noTpeduTeNneil, Tak Kak IMepeBoj NoTpeduTenei ¢ padodyero Ha Pe3epBHBIA MCTOYHUK
NIUTaHUsS OCYILLECTBISAETCS aBTOMATHYECKH.

K ycrpoiicteam ABP mpenbsBisitoTcsi ciemyrone ocHOBHbIE TpeboBanusi: 1) ABP
JOJKHO TPUXOJIUTH B JIEUCTBUE NPU UCUE3HOBEHUU HANPSKEHUS Ha MIMHAX NOTpeOUTes
1o Jr000W MpUYKHE, B TOM YHUCIIE€ NIPU aBapUHHOM, OIIMOOYHOM MJIM CaMOIIPOU3BOJIBLHOM
OTKJIIOYEHUH BBIKJIIOYATEN pabodyero MCTOYHMKAa NuUTaHus; 2) BkitoueHne pe3epBHOTO
MCTOYHHUKA OCYUIECTBJISIETCS TOJIBKO TOCIE OTKIIOYEHUs pabdoyero MCTOYHHMKA MUTAHUA,
YTO MPEIOTBPAILAET BO3MOXKHOCTh HE CUHXPOHHOI'O BKJIFOYEHHUS! MCTOYHHMKOB IUTaHUSA, A
TaK K€ MPEeJOTBpAIlacT BKJIIOYEHUE PE3EPBHOIO MCTOYHMKA HA KOPOTKOE 3aMBIKAHUE B
Hemnsix pabouero mcrounuka nutanus; 3) ABP cpabarbiBaeTr gaxke eciu HanpsyKeHHE Ha
[MIMHAX TOTPeOUTENs] MCUE3NI0 IO NPUYMHE KOPOTKOTO 3aMbIKaHMs Ha IIUHAX (T. €.
JIONyCKaeTCsl BKJIIOYEHHWE PE3EPBHOIO HMCTOYHHKA Ha KOPOTKOe 3amblikaHue); 4) ABP
o0ecreunBaeT YCKOpEHUE JEWCTBUSI PENIEMHOM 3alllUuThl MPU BKJIOYEHUH PE3EPBHOTO
MCTOYHUKA Ha YCTOMYMBOE KOPOTKOE 3aMbIKaHUE U T.J.

IHopsiiok BbINOJIHEHHUS Pa0OTHI:

BHUMAHUE! Jlabopamopras paboma 8bInoaHAemcs npu 00OHOBPEMEHHOM
UCNONIL308aHUU 08YX labopamophbix cmoek «Moodenv anexmpocmarnyuu Nel» u «Mooenw
anekmpocmanyuu Ne2y.

1) Ha mnaGopatopHbix crToiikax Nel m Ne2 coOpath cxemy J1abOpaTOPHBIX
ucnbiTanuii puc. 2.1. (BCE moaynu crenna nomxHbel 06T OTKJIFOYEHDBI!). Ha cxeme
MOKa3aHO TMOAKITIOYCHUE W3MEPUTENBHOTO KaHama A4 Momyns BBOJa BBIBOAA IS
U3MEpeHUsl HampsikeHus: ¢Ga3bl A cuUcTeMbl COOPHBIX IIUH OTHOCUTENIBHO HEUTpanu
BTOPUYHON OOMOTKHU cujioBoro Tpancpopmaropa T1.
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2) YCTaHOBHUTH MapaMmeTpbl JIMHUW OJJICKTpOIiepesad: a) CpelaHee 3HaucHHE
IPOJIOJIBHOM cocTaBJsitomel (mepeximodarenb SAl B monoxkenue 2); 6) cpeaHee 3HaUCHUE
HOTIePEYHOM cocTaBJsironie (nepekiouaresin SA2, SA3 B nojioxkeHue 2).

3) IlepeecTu nepekmovarenn SA2 pexxuma ynpasieHHus BeIKrouaTensmu Q4 u Q7
B nosioxkeHue «ABT». [lepeBectn nepekiroyatens SA2 pexumMa yrnpaBiIeHUs

Puc. 2
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BeIKoUareneM Q6 B monoxenue «Pyu». Ha mpoTtuBomonoxHoil mabopatopHoit cToiike
nepekaoyaten SA2 pexxuMma yrpasiieHus: BbikarouaTensimu Q4, Q6 u Q7 mepeBectu B
noJioKeHue «Pyuy.

4) Ha mnpoTUBOIIOJIIOXHOW Ta00paTOPHON CTOMKE: BKJIIOYHTH THTAaHUE CTEHJIA,
BKJIIOUUTH BhIKTI0YaTenu Q4 u Q7 (kuonku SB1 Ha IHIIEBBIX TAHEISIX MOAYJIEH).

5 Ha mnepcoHallbHOM KOMIBIOTEpE 3aIyCTHUTh MPOTPAMMHBIA  KOMILIEKC
«DeltaProfi» (Ilyck — I[Iporpammer — Jlabopatopubiii kommiekc — DeltaProfi). OTkpbITh
nabopaTopHyto paboty komaumoi «Paboter — ABTomatuka DOC — PabGora Ne2 ABP
MUTAOIIErO MPUCOETUHEHHS.

6) BeiBectn ABP u3 pabGoTel. [[s 3TOro, OTKpHITH OKHO HACTPOWKH IapaMeTpOB
ABP (11BOIHOI 11I€JTUOK JIEBOM KHOIIKOM MBIIIHM Ha MpsMoyrojibHuke «ABP») u nepeectu
nepexsoyaTennb «PexxuM paboThl» B MOJNOKEHUE «OTKIIOYEHO». 3aIMyCTUTh TPOTpaMMy B
paboty kHomkoil «Ilyck» wim KoMaHAOW TJIaBHOTO MeHI0 «YmpamieHue — [lyck» wim
ropsiuei knaBuien F5.

7) JIMCTaHIIMOHHO BKIIIOYMTH BBIKJIIOUaTeNb Q4 MEepeBOJOM KJIHOYa YITPaBIICHHS
SB4 B mnonoxenue «BKL». [Iporpamma Bcerga oToOpaskaeT TEKyIlee COCTOSHHUE
BBIKJIFOYATENS (3€JIEHBIN — OTKIIFOYEH, KpacHbI — BKJIIOUeH). [Ipu npaBuiabHO coOpaHHOM
CXEME M BBICTABJIICHHBIX MMapaMeTpax BbIKIIOYaTesb Q4 HOHKEH BKIIOUUTHCA, & €r0 LBET
WU3MEHUTHCS HA KPACHBIN.

8) Brximrounth BeIKIIOYaTeNhb Q6 KHOmMKOW SBI1, pacmofiokeHHOW Ha JIUICBOM
NaHeIu MOJyJIA BbIKIItoUaresns kadbenpHoit JIDIL.

9) Bectu ABP B paGorty. [[yst 3TOro, OTKpHITh OKHO HAcTpoiiku napameTpos ABP
(IBOWMHOM WIETYOK JIEBOM KHONKOW MBIIIM Ha OpsAMoyroibHuke «ABP») m mepeBectu
nepextoyaTenb «Pexxum padoThl» B MOJOKEHUE «BKIIIOUEHO.

10) TIposeputh aeciictBue ABP npu oOmIMOOYHOM OTKITIOYCHHHM BBIKIIOYATEIIS
pabodyero wucTOYHMKAa muUTaHUsA. [lnsg 3Toro, mnomaTe KOMaHIy Ha OTKJIIOUYEHUE
BbIKIIIOYaTenss Q4 mepeBojoM Kiouda ynpaieHus SB4 B mosoxkeHue «oTki.». ABP
cpabaThIBaeT M BKIIOYAET BBHIKIIOUATENb PE3EepBHOTO UCTOUHMKA Q7.

11) BoccTaHOBUTH HOPMAIBHBIA ~ pEXHM  Pa0OThI  (MEPEBECTH  THTAHUEC
noTpebuTenel Ha padouyuii MCTOYHUK nuTaHus). Jis storo: BeiBecth ABP 3 paboThl,
OTKJIKOYUTH BbIKJIIOYaTeap Q7 pe3epBHOrO MCTOYHMKA IMTAaHUSA MEPEBOJOM KIIIOYa
ynpasieHuss SB7 B NOJIOKEHHUE «BKJL.», a 3aTEM B ITOJIOKEHHE «OTKIL)», IEPEBECTH KIFOU
ynpasienust SB4 B nosoxeHue «BKJ.», BBECTH B paboty ABP.

12) Tlposeputh neiictBue ABP mpu HCUe3HOBEHHMH HampsDKCHHS Ha padodem
WCTOYHUKE TUTaHus. J[J1s 3TOro, Ha MPOTUBOMOIOKHON 1a00PATOPHOM CTONKE OTKIIFOUNUTD
BbIKTIOUaTenb Q4 kHomkoi SB2 Ha JMIEBOW NMaHENIW MOAYJIS BBOJHOTO BBIKIIOYATES.
ABP cpabGartbiBaer, OTKIIOYas BbIKJIIOYaTeNnb paboyero ucrounvka Q4 u BKIIOYas
BBIKJTIOYATEIh PE3EPBHOTO UCTOUHMKA Q7.

13) BeiBectu ABP u3 pabGotbl. OTKIIOUNTH BCE BBIKJIIOYATEU Ha JIAOOPATOPHOM
croiike Nel m No2. Orkimounth nuTaHue creHjga. OCTaHOBUTH PAOOTy NPOrpaMMbl
kHOMKOHN «CTtom». OhopMUTH OTYET 110 JTAOOpaTOpHOH paboTe.

KoHTpOoJIbHBIE BOIIPOCHI:

1. O6bsicHUTE Ha3HAYEHUE YCTPOICTB aBTOMATUUYECKOTO BKIIFOUEHUS pe3epBa?
2. Kakue TpeOoBaHus peabsaBISIOTCA K yeTpoiicTtBam ABP?

3. Kak BoiOupatorcs ycraBku cpadbarsiBanus ABP?

4. Ilepeuncnure ciaydau, B KOTOpbIXx ABP noimkHO NpuxoauTh B JeicTBHE?

5. B ueM paznuna Mexay ABP 01HOCTOpOHHETrO U JBYXCTOPOHHETO I€UCTBHS?
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JlaGopaTopHas padora Ne3

ABTOMATHYECKOE PeryJIHPOBAHNE YACTOTHI BpalleHUsI CHHXPOHHOIO
reseparopa

eab padoThI:

— U3YYUTh MPUHIIUIBI ABTOMATUYECKOTO YIPABJICHUS PUBOIHBIM JIBUTATEIIEM;
— U3Y4YHUTh OCOOCHHOCTH aBTOMAaTUYECKOTO PETYJIMPOBAHUS YACTOTHl U aKTUBHOU
MOIIHOCTH B PEKHUMaX XOJIOCTOTO XOJa U MapajiebHON paboThI C CETHIO.

OcHoesbl meopuu:

ABTOMATHYECKOE PETyJIMPOBAaHHWE YaCTOTHlI M aKTHMBHOW MoimHocTH (APYM)
oOecreuynBaeT BBINOJIHEHHE OajlaHCa aKTMBHOM MOITHOCTH B DHEPrOCHUCTEME B KaXKIbIH
MOMEHT BPEMEHU MPU OTHOCUTEIHLHOM MOCTOSIHCTBE YacTOThI. [Ipy OTCYTCTBUU YCTPOMCTB
APYM  OGanaHc akTUBHOM  MOIIHOCTH  OOECIEUMBAETCA 3a CYET  CBOMCTBA
CaMOPETYyJMPOBAaHUSI ~ DHEPrOCUCTEMBI,  KOTOPOE B  OCHOBHOM  ONPEACIISIETCS
perynupytomiuMm 3bdexrom Harpysku. Tak, npu geduIMTe aKTUBHOW MOIIHOCTH,
AJIEKTPOMArHUTHBIH MOMEHT Harpy3Kd CHUHXPOHHBIX T'€HEpPaTOpOB MpeolaagaeT Hal
BpallalolnM MOMEHTOM, CO3JaBaéMbIM TypOMHAMHU, B pe3yJbTaTe€ Yero 4YacroTa
BpAIllCHHs] MAIllMH CHI)KAETCS, CHM)KAETCSA 4YacToTa HamnpsukeHUst B ceTH. [IOCKoIbKYy,
aKTUBHAsl MOIIHOCTh MOTPEOUTENIE 3aBUCUT OT 4YaCTOThl MUTAIOIIETO HAMPSLKCHUS
(perynmupyromuii  3pQPeKkT Harpy3Ku), CHI)KEHUE 4YaCTOThl MPUBOJUT K CHIKEHUIO
CyMMapHOW MOIIHOCTH TOTpeOuTeNe, T. €. K YyMEHBIICHUIO BEIWYUHBI JedUinTa
aKTUBHOM MolHOcTU. He TpynHO 3aMeTUTh, YTO JaHHBIM MPOLIECC CHUXKEHUSI YacCTOTHI
OyleT MOpoJ0JDKATBCA JI0 TEX IMOp, MOKAa MOIIHOCTh MOTPEOUTENe YMEHBIIUTCS Ha
BEIIMYMHY TEPBUYHOrO JAePUIIMTAa aKTUBHOM MoOIIHOCTU. bamanc MomHOcTH Oynaer
YCTAHOBJIEH, HO IpHW HOBOM YACTOTE, MEHBIICH YeM HOMHUHaJIbHas. AHaJOTUYHAs
cuTyanus OyaeT HaOJMoAaThCi MPU U30BITKE AKTUBHOW MOIIHOCTHU, YTO MPHUBEACT K
MOBBIIIIEHUIO YacTOTHl HANpsKEHUs] B CETH. [JIaBHBIM HEIOCTAaTKOM CBOMCTBa
CaMOPEryJMPOBAaHUSI SHEPrOCUCTEMBI SABJISIETCA W3MEHEHHE YacTOThl B IIUPOKOM
uaria3oHe, 4ro HemonyctuMo B cooTrBeTcTBHM ¢ ['OCT. ABTOMatnueckue peryiasTopsl
YaCTOThl U MOITHOCTH OOECHEUYMBAIOT CTATHYECKOE (MJIM acTaTHYECKOE) PEryIupOBaHUE
MOIIHOCTH CUHXPOHHBIX T€HEPATOPOB MPU U3MEHEHUU YACTOThI B SHEPTrOCUCTEME, TAKUM
o0pa3oM, YTO MPU CHIKCHUHM YaCTOThI MOIHOCTh TEHEPATOPOB YBEIMYMUBACTCS, a TPH
YBEIIMUYEHUH — CHIDKAETCS. OJTO MPUBOAUT K TOMY, UYTO M3MEHEHHUS YacTOTHl B
OSHEProcUCTEME IMPU HAPYIICHUSX OanaHca MOIIHOCTH, MPOUCXOAUT B 3HAUYUTEIIHHO
MEHBIIIEM AUANa30HE.

Iopsinok BbINOJIHEHNSI Pa0OThI:

1) CoOpath cxeMy 1abopaTopHbIx ucnbiTanui puc.3 (BCE Momynu creHaa TOKHBI
ot OTKJIFOUEHDBI!). M3mepurensHblii kaHan no Toky Al Moayns BBOAa BKIIOYEH
nocienoBaTeabHO B dazy A cmiioBoro tpancdopmaropa T2 co cTOpoHBI COOPHBIX IIHH.
W3mepuTenbHBI KaHal MO HampsokeHUI0 A4 MOAynsh BBOJA-BBIBOJA IMOAKIIOUEH
napajiesibHO MEeXIy (pa3oit A 1 HelTpasbpio cUI0oBOro Tpancgopmaropa T2.

2) IlepeBectn mnepekmovarenb SA2 pexuMa yrOpaBieHHsS BbIKIO4arenem Q7
(Momynb TpexdaszHoit cetu) B mnosoxkeHue «Pyu». Ilepexmtouarens SA2 pexuma
ynpaBiieHus BeIKItoyaTeneM Q3 (MOAyJ b CHHXPOHHU3AIMKN) MEPEBECTH B MOJIOKEHHE
«ABT».
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3) [lepeBectu nepeximouatens SAl pexxuma yrpasieHUs MOAYJIEM BO30YKICHUS B
nonoxxenue «Pyu». [Torenuuomerp RP1 ycTtaHOBUTH B KpaliHEe JIEBOE MOJIOKEHHUE.
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4) TlepeBectr mepexitodarenb SA2 pexuma yIpaBICHUS MOIYJIEM YaCTOTHOTO
npeobpazoBarens B nojoxxkenue «ABm». [lorennimomerp RP1 ycranoBuTh B KpaiiHee ieBoe
nosioxkenue. Ilepexntoyatens SA1 paspeiieHus paboTbl YaCTOTHOTO IMpeoOpazoBaresis
YCTAHOBUTH B CPEAHEE MOJIOKEHHUE.

5)BxitounTe nuTaHWEe CTeHJA. BKIIOYNMTHP NOHTaHWE MOAYJEH: U3MEpUTENs
CKOPOCTH, CHHXPOHH3AIUH, TpeX(pa3HOU CETH.

6) BxirrounTs BeIKIOUaTe b Q7 Moy TpexdasHoi cetn (kHomka SB1).

7) Ha nmnepcoHaJlbHOM KOMIIBIOTEpE 3alyCTUTh MPOTPAMMHBIA  KOMILIEKC
«DeltaProfi» (Ilyck — [Iporpammer — Jlabopatopusiii kommiekc — DeltaProfi). OTkpbITh
nabopatopHyo paboty komaHmou «Pabotrei — ABromatmka 2O3C — Pabora Ne3
ABTOMaTUYECKOE PEryJIMpOBaHKUE 4acTOThl BpameHus CI».

8) 3amycTtuth mporpammy B paboTy KHOMKOH «Ilyck» WM KOMaHIIOW TJIaBHOTO
MeHI0 «YmipaBieHue — [lyck» wiu ropsiueit kiasuiiei F5.

9) Iloxgate KOMaHIy IMCTAHIIMOHHOTO BKJIFOYCHUS BBIKIIIOYATEINS PUBOIHOTO
JIBUTATEJIA IIETYKOM JieBou KHOMKHU MbIH (JIKM) no nzobpakenuto BoikiarouaTesns Q1 Ha
MHEMOCXEME.

10) BxirounTh NHUTaHWE MOJIYJS BO30YXKICHUS M IUIABHO YBEJIHYMBAs TOK
BO30YXKJCHHSI BBIPOBHATH IO IOKa3aHUAM BOJBTMETpOB V1 u V2 HamnpsokeHus co
CTOPOHBI T€HEPATOPA U CO CTOPOHBI CETH.

11) Vi3MeHsst 3HAUEHUE YCTABKU PETYIATOpPa MO YacToTe (perynsarop «3amaaHue 1o
yactore, 00./MHH.» B OKHE HAacTpoilku mnapamerpoB APYM) BBIPOBHATh YaCTOTY
BpalICHUS 3JIEKTPOMAIMHHOIO arperara ¢ 4aCTOTOM B CETH.

12) ITpu HEOOXOUMOCTH, TTOBTOPUTH .11 1 1m.12 15t BBIpaBHUBAHUS HATIPSDKEHUIA
Y 4acToT.

13) Tlo moOKa3aHWSM CHHXPOHOCKONA TMOJaTh KOMaHAy JIUCTAHIIMOHHOTO
BKJIFOUCHUS] MOJTyJi cuHxpoHu3aiuu (mendok JIKM no nzobpaxenuto Boikirouarens Q3
Ha MHEMOCXEME) B MOMEHT COBNAJEHHUS BEKTOPOB MO ¢aze (MOMEHT IoracaHus
KOHTPOJIbHBIX JIaMI).

14) V3meHsis 3HaYCHUE YCTaBKU PETYJIATOpA IO MOUIHOCTH (pEerynsiTop «3ajgaHue
no mourHocTH, BT» B okHe HacTpoiiku mapamerpoB APUM) yOenuThcs B ee peaibHOM
W3MEHEHHH 10 TOKa3aHUSM YHHUBEpcaiabHOro uameputens momHoctn. BHUMAHUE!
PerynupoBaHue ocyuiecTBiIsATh B HEOOIbIIOM Auamnazone (He Oosiee 0.5PHOM), Tak Kak
aBTOMATHUYECKOE PEryJIMPOBaHUE BO30YKACHHS B JAHHOM CIy4yae OTCYTCTBYET U Mpeael
MOIIIHOCTH T€HEPaTOpa 3aHUKEH.

15) IlpoBeputh pabOTy peryjasTopa Mpu U3MEHEHHH 4acTOThI. J[Jist 3TOro, u3MeHss
YCTaBKY PEryjsTOpa M0 MOIIHOCTH, YCTAHOBUThH MO MOKA3aHUSIM MU3MEPUTENS] MOIIHOCTH
pEXUM BBbIIAYM AKTHMBHOW MOIIHOCTU B ceTh Ha ypoBHe 70BT (mpu 3TOM, 3HaueHue
YCTaBKH YCIOBHO M MOXET HE COOTBETCTBOBATh JIEMCTBUTEIBHON MOIIHOCTH, TaK Kak
pEeryisiTop He MPOU3BOAMT HEMOCPEICTBEHHOE H3MEPEHHE MOUIHOCTH M (hakTHueckas
MOIIHOCTh OYAET 3aBUCETh OT PETYIUPOBOUYHON XapaKTEPUCTHKHU 3JIEKTPOMAIIUHHOTO
arperata). IIoCKOJIbKY, W3MEHUTh YacTOTYy B CETH HE MPEICTABISECTCS BO3MOXXHBIM,
npeajiaraeTcsl U3MEHATh YCTaBKY PeryssiTopa mo yactore. Tak, €ciu ycTaBKa MO 4acToTe
paBHa 4dactote B cetd (1500 006./mMuH.), peajibHasi MOIIHOCTh T'€HEpaToOpa ONpeesieTCs
yCTaBKOM perymsitopa rmo mouHoctd. [Ipu ycraBke perynstopa no yacrore 1400 06./MuH.
YacToTa B CETH NMPEBBILIAET 3aaHHYI0, T03TOMY APUM CHMX)aeT MOLIHOCTh FeHEpaTopa
B COOTBETCTBUU C 33JaHHBIM KO3(P(HULMEHTOM CTaTU3Ma M0 4acToTe (peajbHas MOUTHOCTb
reHeparopa MeHblIe 3aganHoi). [Ipu ycraBke perynsaropa mo yactore 1600 06./MuH.
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YacToTa B cetn HWXE 3anaHHOM, mo3ToMy APUM mnoBbilllaeT MOIIHOCTh FeHEpaTtopa B
COOTBETCTBHUH C 33aJIaHHBIM KOA()(PUITMEHTOM CTaTHU3Ma MO 4acToTe (peajabHasi MOIIHOCTh
reHeparopa CTaHOBUTCS Oosblie 3aaaHHou). MccnemoBaTth (CHSTH 3aBUCHUMOCTD)
U3MEHEHHS aKTUBHOM MOITHOCTU T€HEpaTopa OT Pa3HOCTH CHUHXPOHHOM 4acTOThI(4acToTa
BpaIlleHUs] arperara MpH BBITOJTHCHHOW CHUHXpOHU3anuu, Hampumep, 1487 00./mMuH.) u
9acTOThl ycTaBku B auana3zoHe oT -30 go +30 00./muH. IlocTpouTh CcTaTHYECKYIO
YaCTOTHYIO XapaKTEpUCTUKY T€HEpaTopa.

16) JWCTaHIIMOHHO OTKJIIOYUTh TeHeparop OT ceTu IneinukoM JIKM 1o
n300pakeHnto BeiktouaTenst Q3 Ha MmHemocxeMe. CHU3UTh TOK BO30YKIEHHs TeHepaTopa
0 HyJsl, OTKIIOYUTh MUTAaHUE MOAYJsl BO30YXKIeHUS. JMCTaHIIMOHHO OTKIIIOYUTH
npuBogHOM aBuratens Imemukom JIKM 1o wuzobpaxenuto Bwikatouarens Q1 Ha
MHeMocxeme. OCTaHOBHUTH padOTy MpOrpaMmbl KHONKOU «CToI.

17) OtxitounTh nuTanue creraa. OGopMUTH OTUET 1O J1TabOPaTOPHOI padoTe.

KoHTposibHBbIE BONIPOCHI:

1 OObsicHuTEe Ha3HAUEHUE YCTPOWCTB ABTOMATHYECKOIO PEryJIMpPOBaHMUS 4YacTOTHl U
MOITHOCTH?

2. B yem pasHuIla MeXly CTAaTHYECKUM M aCTAaTUYECKUM 3aKOHOM PETyTUPOBAHMUsA?

3. Jlnst vero HeoOXOIMMO PEryIMpPOBaHIE MOIIIHOCTH C CTATU3MOM I10 9acToTe?

4. Yto Takoe cTaTU4eCcKasi YaCTOTHAs XapaKTEpPUCTHKA reHeparopa?

JlaGoparopHasi pabora Ne4
ABTOMAaTHYECKOE PeryJJupoBaHue BO30Yy:KIeHUs] CHHXPOHHOTO TeHepaTtopa

eab padoThI:

— U3YYHTh MPUHIIUAIIBI aBTOMATHYECKOTO PETYIUPOBAHUS BO30YKICHUSI CHHXPOHHBIX
MalIlIVH;

— U3YYHThH BIMSIHUE aBTOMATHYECKOTO PETyJINPOBaHUS BO30YKICHUSI HA TIPEIeT
CTaTUYECKON YCTOMYMBOCTH CUHXPOHHOI'O T'€HEPATOpa.

OcHoevl meopuu:

ABTOMaTHueckoe peryinupoBanue Bo30yxneHus (APB) B HopmanmbHOM pexume
o0ecrieunBaeT NOJACpKAHUE 3aJaHHOIO HANpsHKEHUS Ha BBIBOJAX CHHXPOHHOTO
reiepaTopa, oOecreuynBaeT YJOOCTBO pETYJIUPOBAHUS HANPSHKEHHs B y3JaX CETH U
co37aHusi HeOOXOAUMBIX PEKHMMOB IO MEPETOKAM PEAKTUBHON MOIIHOCTU. B aBapuiiHOM
pexume paboThl dHEprocucteMbl (mpu OJNM3KUX KOPOTKMX 3ambikaHusix) APB
o0OecrieunBaeT MOBBIIICHHE CTaTUYECKOM M JUHAMHUYECKOW YCTOMYMBOCTH CHHXPOHHBIX
reHepatopoB. [IpuHIUN nelcTBUS aBTOMATHYECKOTO PETYISITOpa BO30Y>KIEHUS OCHOBAH
Ha U3MEHEHUHU TOKa BO30YKICHHSI CHHXPOHHON MAIlIMHBI IPU U3MEHEHUU €€ Harpy3ku. B
KAaueCTBE KOHTPOJUPYEMBIX NapameTpoB B APB Hcnosnbs3yroTcs m3MepeHrne HanpsyKeHUs
W/WIM TOKa CTaTOPHOM OOMOTKHM CHHXPOHHOTO TIeHepaTtopa. ABTOMarudeckas cucreMa
yopasieauss (ACY) ¢ o00patHON CBSI3bIO 1O TOKY Ha3bIBAE€TCA YCTPOHCTBOM
KOMITAYHIUPOBAHMS BO30YXACHUSI CHHXPOHHOU MamuHbl, a ACY ¢ 00paTHOM CBS3bIO MO
HaIPSDKEHUI0 — KOppeKTopoM HanpsbkeHus. CoBpeMeHHble cucteMbl APB kak npasuiio,
pealim3yloT U TO M Jpyroe, kpome Toro, APB Takxke oGecneunBaer (OpCcHpOBKY
BO30YXCHUSI CHHXPOHHOI'O FeHepaTopa Npu OJIM3KUX KOPOTKUX 3aMbIKaHMsIX. Paznuyaror
APB nponopiiioHaJIbHOTO ¥ CHIJIBHOTO JielicTBUsA. B APB nponopirioHalibHOTO J1€CTBHS
yhpassitolee Bo3AecTBIE (M3MEHEHNE TOKa BO30YXAeHUs) (POPMUPYETCS C yUETOM



OTKJIOHEHUSI KOHTPOJUPYEMBIX MapameTpoB, B APB cuiibHOro A€MCTBUSI YyUUTHIBACTCS
TAKXKE€ CKOPOCTb HM3MEHEHHUS TOKA W HANPSHKEHUS CHHXPOHHOM MAalIWHbL. B manHOM
nabopatopHoi paboTe mccieayercs npocteimee APB mponopiimonaabHOro ASHCTBUS ¢
00paTHOM CBS3bIO IO HAIIPSKEHUIO.

Iopsaaok BbINOJIHEHUS PadOTHI:

1) Cobpath cxeMy JtabopaTopHbIX ucnbiTanui puc.3 (BCE mMomxynu cTeHma qomKHbI
obiTe OTKJIFOUEHBI!). M3MmeputenbHblid KaHaln 1mo TOKy Al Moyns BBOJa BKIIIOYEH
nocyenoBaTeabHO B Pa3zy A cuiioBoro tpancdopmaropa T2 co cTOpoHBI COOPHBIX IIHH.
W3mepuTenbHblil KaHal 1O HampshkeHUuo A4 Moayis BBOAA-BBIBOJA IOJKIIOYEH
napajiebHO MeXKYy (pa3oit A u HelTpasbio cuioBoro Tpanchopmartopa T2.

2) IlepeBectu mepekiouarenn SA2 pexuMma yrpaBiIeHHs BbIKIrOUaTessiMu Q3
(Momynb cuHxpoHu3anuu) U Q7 (Moaynb Tpex(as3HoW ceTH) B OJI0KEHHE «Pyw».

3) [lepeBectu nepekiodareiab SAl pexxuMa yrpaBiCHHUsS MOAYJIEM BO30YKICHUS B
nonoxkenne «ABT». [lorenimomerp RP1 ycTaHOBHTH B KpaiiHee JIEBOE MOJIOKEHUE.

4) TlepeBect mepekioyaTesb SA2 pekuma YIPaBICHUS MOIYJIEM YaCTOTHOTO
npeoOpazoBarens B nojoxenue «Pyuw». [lorenunomerp RP1 ycranoBuTh B KpaiiHee JieBoe
nosnoxkenue. llepexmouarens SAl pazpemieHuss paOOThl 4aCTOTHOTO MpeoOpazoBaTes
YCTaHOBUTH B CPEJIHEE TOJIOKEHUE.

5)BKIIOYUTh, NHUTAHWE CTEHJA. BKIIOUWTH MNHUTAaHUE MOIYJICH: U3MEPUTEINs
CKOPOCTH, CHHXPOHHU3AIlUH, BO30YKIEHUS, TpeX(Pa3HOU CeTH.

6) BxarounTs BeIKITIOUYaTe b Q7 Moayiis TpexdasHoi cetu (kHomka SB1).

7) Ha mnepcoHaJlbHOM KOMIIBIOTEpE 3alyCTHUTh MPOTPAMMHBIA  KOMILIEKC
«DeltaProfi» (Ilyck — IIporpammbr — JlaGoparopusiii komiuiekc — DeltaProfi). OTkpsITh
naboparopHyto pabory komaHaou «PabGotel — ABtomatmka O2C — PabGora Ned
ABTOMartuyeckoe peryiaupoBanue Bo30yxaenus CI .

8) 3amyctuth mporpamMmy B paboTy KHONKOW «ITyck» WM KOMaHIOW TJIaBHOTO
MeHIo «Ynpasienue — [lyck» unu ropsiueit kinaBuiient FS.

9) BxirounTh MOAYJIL 4YaCTOTHOTO mpeoOpasoBarensa. s 3TOro, mepeBeCTH
nepexiroyarens SAl Ha JMIEBOM NaHenu MOAYJsA B MojoxeHue «Brepen». M3menss
noyiokenre noreHuuoMerpa RP1 ycTaHOBHTH 4acTOTy BpalleHUs 3JIEKTPOMAIIMHHOTO
arperata Ha ypoBHe 1500 006./mMuH. (110 MOKa3aHUSIM HU3MEPUTEILHOTO MPUOOpa MOIYJIs
U3MEPUTENISE CKOPOCTH).

10) TlomaTh KOMaHAy JAWCTAHIIMOHHOTO BKJIFOUCHUS BBIKIIOYATEIS] MOMYJIS
BO30YKJICHUS IIETIKOM JieBoi KHOMKHU MbIu (JIKM) o nzo0pakeHuto Boikitouaress Q2
Ha MHEMOCXEME.

11) OTkpbITH OKHO HacTpoiku mapamerpoB APB (mBoiinoi memdok JIKM 1o
npsiMoyroibHUKy APB Ha MHemocxeme). [l1laBHO U3MEHSsIsl 3HAUEHUE PEryJisaTopa
«3alaHue o HANPSKEHUIO, B» BBIPOBHATH HANPSIKEHUE FEHEPATOPA C HAIPSIAKEHUEM CETH
10 MOKa3aHUSIM MPUOOPOB U3MEPUTEITHLHOTO MOJTYJISL.

12) [Tpu HEO0OXO0IUMOCTH, CKOPPEKTUPOBATH 4acToTy BpaIllCHHS
AJIEKTPOMAIIMHHOIO —arperata Juisi JOCTH)KEHUs JIOMYCTUMOW C TOYKH 3pEHUs
CUHXPOHU3ALMH YACTOTHI CKOJIBKEHHUS.

13) Ilo moka3aHUSIM CHHXPOHOCKOINA BKIIIOYMTH BBIKIOYATeb Q3  Momyiis
cuHXxpoHu3anuu (kHomka SB1 Ha nuiieBoil maHenu MOAyNsi) B MOMEHT COBIAJICHUS
BEKTOPOB 10 (pa3ze (MOMEHT moracaHusi KOHTPOJBHBIX JIAMII).

14) MenneHHO U3MeEHSS TOJOXEeHHE MoTeHimoMerpa RP1 Momyss 4yacTOTHOTO
npeoOpa3oBaTess YBeIUINBATh BEIMUYUHY aKTUBHOW MOITHOCTH BBIJaBa€MOM
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CUHXPOHHBIM T€HEpPaTOPOM B CETh (KOHTPOJMPOBATH IO MOKA3aHHUSIM Ha MHEMOCXEME
[IK). Omnpenenuts mpeaen CTaTUYECKOW YCTOMYMBOCTH CHUHXPOHHOIO TEHeparopa
(MakcuMalibHOE 3HAYEHUE AKTUBHOM MOIIHOCTH, MPEAIIECTBOBABIIECE BbHINAICHUIO
reHeparopa U3 CUHXpoHu3Ma) rpu Hanmuuuu APB.

15)  PecHMHXpOHHM3MpOBAaTH  TE€HEpPATop  COPOCOM  AKTUBHOW  MOIIHOCTH
(motenmmomerp RP1 Mopyns wactoTHOro mpeoOpaszoBatensi). CHU3UTH MOIIHOCTh
CUHXPOHHOTO TeHeparopa 10 Hylsd. OTKIIOYMTH TeHepartop OT ceTu (kHomka SB2 Ha
JUIEBON TMaHeTu MOMYJs CHHXpOHM3anuu). OTKIIOUUTH BO30YXKJIEHHWE CHHXPOHHOIO
redeparopa (Beikiarodarens Q2 Ha MHemocxeme [IK). OctaHoBuTh paboTy mporpammbl
KHOMKON «CTom».

16) IlepeBecT mnepekiIOYaTeIb PEKHUMa YIPABICHHS MOJYJIEM BO30YKICHHS B
nosioxkenue «Pyd.». M3MeHsAsI TOK BO30YKJIEHUS CUHXPOHHOIO I€HEpaTopa BBIPOBHSTH
HaIpsDKEHUE TeHeparopa W HampsDKeHHe ceTd. BximounTh BbIKIOYarens Q3 Moy
CUHXPOHM3AIMHM C KOHTPOJIEM YCIOBUI CHHXPOHM3MA (BKIOYEHHE B MOMEHT IOTacaHus
CUTHAJbHBIX JIaMII MOJAYJS CHUHXpPOHM3alMM). MEUIEHHO YyBEJIWYMBas MOIIHOCTh
CHUHXPOHHOTO reHeparopa (moreHuuomerp RP1 Ha nmuueBoi nmaHenm MOAyssi YaCTOTHOTO
npeoOpa3oBaress) ONPENeTuTh MNpeaed CTaTUYECKONM YCTOMYMBOCTH TE€HEparopa IpH
orcyrctBun  APB. PecHHXpOHM3MpOBaTh TIE€HEPATOP C CETbIO, CHU3UTH AKTUBHYIO
MOIIHOCTb 10 HYJISI, OTKJIFOUYUTh T€HEPATOP OT CETH, CHATh TOK BO30YK/I€HHSI, OCTAHOBUTD
IIPUBOJHOM JABUTATEb.

17) OtxitounTh uTanue crenaa. OGopMUTh OTUET MO JTaOOPaTOPHOI padoTe.

KoHTposbHbIE BONIPOCHI:

1. OObsAcHUTE HA3HAUYEHHUE YCTPOUCTB aBTOMATUUYECKOTO PETYIUPOBAHUS BO3OYKICHUS?
2. B yem pasnunia mexy APB nponopiinoHanbHOTO U CHIIBHOTO ACHCTBUS?

3. Kak Bnmuser nannuue APB Ha crarudeckyro yCTOHYHMBOCTh CHHXPOHHOIO TeHepaTopa?
4. Kak Biusier Hanmnurue APB Ha TMHAMUYECKYIO YCTOMUYMBOCTH CHHX]P. FeHepaTopa?
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JlaGopaTopHasi padora NeS
ABTOMAaTHYECKasi CHHXPOHM3ALMS T'€HEPATOPA C CeThI0

eab padoThI:

— W3YYNTH NPUHIUI JEUCTBUS yCTPOUCTBA TOYHOM aBTOMATUYECKOW CHHXPOHU3ALUN
reHEPATopa C CETHIO.
Ocnogvlt meopuu:

VYcerpoilictBa TOYHOM ABTOMAaTUYECKOM CHHXPOHM3ALMU T'€HEPATOPOB IOJYyYHIIN
IIUPOKOE PAaCHpOCTPaHEHUE, TaK Kak: 1) MO3BOJSIIOT M30e€XaTh aBapUUHBIX CHUTYyallUil
BBI3BAHHBIX ONIMOOYHBIMHM JCHCTBUSIMU  OINEPATUBHOTO IMEpPCOHATA MpPU PYYHOU
CUHXpOHM3alMK; 2) obecrieunBalOT Oosee OBICTpOE BKIIOYEHUE TEHEpaTopa B CETh; 3)
o0OecnieunBarOT 0o0Jieeé TOYHOE BBIMOJHEHHE YCIOBUM CHHXPOHU3ALMU, YTO IO3BOJISIET
BKJIIOUATh TEHEpaTopsl B CeTh 0€3 OpPOCKOB YpaBHUTEIBHOIO TOKAa M CHHXPOHHBIX
kauanuid. Kak mpaBuiio, aBTOMaTHYECKHME CHUHXPOHHU3AaTOPbl OOECIEYHMBAIOT HE TOJIBKO
KOHTPOJIb YCJIOBUM CHHXPOHM3ALMHM, HO U (GOPMHUPYIOT YIPaBISIONIME BO3ACHCTBUS Ha
U3MEHEHHUE  YCTaBOK  aBTOMAaTHMYECKOro  peryistopa Bo3OyxnaeHus (APB) wu
ABTOMATUYECKOT'0 peryyisaiTopa 4yactoTsl BpauieHus: (APYB) cuHXpoHHOro reHeparopa ajis
ABTOMATUYECKON MOJArOHKHU YaCTOThI U HANpsDKEHUS TeHepaTopa. TouHas CHHXPOHU3ALUS
BBITIOJHACTCS. MPU COONIOICHUU TPEX YCIOBUM CHHXpOHM3aluu: 1) pa3sHOCTh 4YacTOT
BpAalllCHUsI CUHXPOHHOT'O TE€HEpaTopa M 4YacTOThl B CETU JAOJKHA ObITh B JIOIYCTUMOM
auana3zoHe; 2) pa3HOCTh HampsDKEHUH €O CTOPOHBI TeHeparopa U CEeTH He JI0JDKHA
IIPEBBIIATH  JOIYCTUMOIO 3HA4ye€HUs; 3) YroJl MeXAy BEKTOpaMU HalpsKEHHN
OJTHOMMEHHBIX (ha3 BBIKJIIOUATENSI HA KOTOPOM OCYIIECTBIISIETCS CUHXPOHHU3ALUsS OJIKEH
ObITh paBeH HYJI0 B MOMEHT BKJIOYEHHUs reHepaTopa B ceTb. KOHTpoOJb BceXx Tpex
YCIIOBUM CUHXPOHU3ALMH OCYIIECTBIISIETCS 110 OJHOMY MapaMeTpy, a UMEHHO, Oru0aroIiei
HAIpsDKEHUS CKOJBKEHUS  (HampsDKeHHE MEeXAY IIOJIIOCaMM  OJHOMMEHHBIX (a3
BBIKJIFOUATENsl Ha KOTOPOM OCYILECTBIISIETCS CHHXpOHM3auus). Tak, IIMTENbHOCTH
MepuoJia U3MEHEHUs OruOarouell HanpsKEeHUsS CKOJIBKEHHS 00paTHO-MPONOpLUUOHATbHA
Pa3HOCTU 4YacCTOT BpAIllEHHUs] TeHeparopa M ceTu. MUHUMyM Orularomiei HampsKeHUs
CKOJIbJKEHUS OIpe/eNsieT pa3sHOCTh HANpsHKEHUM TeHepaTopa M CETU MO BeJMYMHE (IpH
CHWKEHUHM OTuOarolield 10 HyJid HanpsOKeHHs TeHepaTtopa M CeTH paBHbI). MOMEHT
COBINAJCHUSI BEKTOPOB HANPSHDKEHUI OJHOMMEHHBIX (Da3 mo ¢aze COOTBETCTBYET MOMEHTY
nepexojna orudaromeld HampsDKEHUsT CKOJBKEHUS 4depe3 MUHUMYM. [lockoiibky,
BBIKJTIOYATENhb HAa KOTOPOM OCYIIECTBIISIETCS CHHXPOHH3alUsl 00J1agaeT COOCTBEHHBIM
BpEMEHEM BKJIOUEHHUs (T. €. SBJISETCS HWHEPUUMOHHBIM 3JEMEHTOM) KOMaHAa  Ha
BKJIIOYEHHE BBIKJIIIOYATENSI TOJAETCS C HEKOTOPBbIM oOlepexxeHueM. B aToil cutyauuu
BO3MOXXHA pealn3alusi aBTOMAaTHYECKHMX CHHXPOHM3aTOPOB JByMsl crmocobamm: 1)
CUHXPOHHU3ATOP C MOCTOSHHBIM YIJIOM ONEPEKEHUsI BKIIOUEHUS; U 2) CUHXPOHHU3ATOP C
MOCTOSIHHBIM BPEMEHEM OllepexeHus: BKIoYeHUs:. CUHXPOHU3ATOP € MOCTOSIHHBIM YIJIOM
OTIEPEXKECHUS BKIIIOUEHUS peain3yeTcsi HanboJiee MpocTo, TaK Kak KOMaH/la Ha BKIIIOUEHHUE
dbopMupyercss B MOMEHT BpPEMEHH, KOTJa YroJl MeXAy BEKTOpaMu HampsKeHHU
OJTHOMMEHHBIX (Da3 CHMKAeTCsl A0 3apaHee 3aJaHHOM ycTaBKM. Tak Kak BEJIWYMHA yria
MEXJly BEKTOPAaMH COOTBETCTBYET BEJIMUMHE HAIPSDKEHUS CKOJIBKEHUS, (PaKTUYECKU
CPaBHUBAETCA TEKYLIEE 3HAUCHUE HAMPSHKEHUS CKOJIbKEHUS C HAIPSIKEHUEM OIEPEKEHUS
BKJIFOUEHMSI, SBIIIOIIEMCS] YCTABKOM aBTOMATHYECKOIO0 CHUHXpoHHU3aropa. Hemocratkom
TaKOro CHHXPOHM3aTOpa SBIETCA €ro OrpaHWYEHHas TOYHOCTb, TaK KakK BpeMsd
ONEPEXKEHUs BKIKOYEHHS OyZET 3aBUCETh OT PA3HOCTU YACTOT T€HEPATOPA U CETH, T. €.



BKJIIOUEHHUE MOXKET COMPOBOXKIATHCS HEOONBIIMMU OpOCKaMU YpPaBHUTEIHHOTO TOKA.
CHHXpOHHM3aTOpP C TIOCTOSTHHBIM BPEMEHEM OIEPEeKEHUs BKIIOYCHHUS 00eCreynBaeT
OOJIBIIYI0 TOYHOCTh, TaK KaK KOMAaHJa Ha BKJIIOYEHHME BBIKIIOYATENs (HOpMUPYETCS C
YIJIOM OIEPEKEHUsI BKJIIOYEHMS, PACCUMTAHHBIM IO TEKyIIEd pa3HOCTH YacTOT U
3aIaHHOMY BpPEMEHH OIIEpEXKEHUsl BKIIOUEHHUA. TakuM oO0pa3oMm, BKJIIOYEHHE BCEraa
MPOUCXOIUT B MOMEHT COBIIAJICHUSI BEKTOPOB HAIPsHKEHUN MO (aze BHE 3aBUCUMOCTH OT
TEKyIIeW YacTOThl CKOJbXEHHs. HegocTtaTkoM TakMX CHHXPOHHU3AaTOPOB SIBIISETCA
CIIO)KHOCTh ~ peaju3aliud, TpeOyrom@as MPUMEHEHUS  MOJyNpPOBOJHUKOBON WU
COBPEMEHHOM MHKPOIPOLIECCOPHOM 3NeMeHTHON 0a3bpl. B manHo#l mabopaTopHoil paboTte
UCCIIEYETCS CHUHXPOHM3AaTOp C IIOCTOSIHHBIM  YIJIOM  ONEPEXKEHHs  BKIIOUEHUS.
@OopMHUpPOBAaHUE YIIPABISIIOMIMX BO3JCHCTBUI HAa aBTOMAaTHYECKOE M3MEHEHUE 4YaCTOTHI
BpallEHUs U HAPSDKEHHSI Ha BBIBOJAX FEHEpaTopa HE MPelyCMOTPEHO.

IHopsinok BbINOJIHEHNsI Pa0OTHI:

1) CobOpatb cxemy JabopaTopHbiX ucnbiTanuii puc.4 (BCE mMoaynu creHma q0mKHBI
obiTe OTKJIFOYEHBI!). M3meputenbHblid KaHasl MO HanpsbKeHHI0 A6 Moyl BBOjA-
BBIBOJIA TOJKJIIOYEH HAa HAMNpPSHKEHHE CKOJIBKEHWS CHUHXPOHHOTO TeHeparopa (Mexmy
MOJIFOCAMU OJTHOMMEHHBIX (Da3 BBIKIIOYATENS] MOYJII CHHXPOHU3AIUN).

2) IlepeBectn mnepekiodareidb SA2 pekuMa yrpaBieHUs BbIKIrouareneMm Q7
(Monmysb TpexdaszHoM ceTH) B oJIoxKeHue «Pyuy.

3) IlepeBectn mepekimovarenp SA2 pexuMa yrpaBieHUs BbIKIodaTesneM Q3
(MOJZyJIb CHHXPOHH3AIlMH) B TIOJIOKEHUE «ABTY.

4) TlepeBectu nepekimodareab SAl pexuma ynpaBiIeHUS MOAYJIEM BO30YKICHUS B
nonoxkenne «Pyu». [lorenumomerp RP1 ycTaHOBUTE B KpaitHEE JIEBOE MTOJIOKEHHUE.

5) TlepeBectn mepekimodareinb SA2 peXuMa YyIpaBJICHUS MOIYJIEM YacTOTHOTO
npeoOpazoBarens B nojgoxenue «Pyu». [Torenunomerp RP1 ycTaHOBUTE B KpaiiHee jeBoe
nosioxkenue. Ilepexmouatens SA1 paspemieHus paboThl YaCTOTHOTO TMpeoOpazoBarTesis
YCTaHOBUTH B CPEJIHEE MTOJIOKEHUE.

6)BxiarounTh TWMTaHUE CTEHAA. BKIIOYWTHL TIMTaHUE MOJIYJCH: HU3MEPUTENs
CKOPOCTH, CHHXPOHU3ALINH, TpeX(Pa3HOU CETH.

7) BxarounTs BeIKITIOUYaTe b Q7 Moayiis TpexdasHoi cetn (kHomka SB1).

8) Ha mnepcoHaJlbHOM KOMIIBIOTEPE 3alyCTHUTh MPOTPAMMHBIA  KOMILIEKC
«DeltaProfi» (Ilyck — Ilporpammbr — JlaGoparopusiii komiuieke — DeltaProfi). OTkpsITh
nabopatopHyto paboty komaHaou «Paborei — ABromatnka 29C — Pabora NeS
ABTOMAaTHYECKasi CAHXPOHHU3ALMS TEHEPATOPA C CEThIO.

9) 3amyctuTh mporpamMmy B paboTy KHOmNKoOW «ITyck» WM KOMaHIOW TIJIaBHOTO
MeHIo «YnpasieHue — [lyck» unu ropsiueit knaBuiien F5.

10) BxiouuTh MOAYJIb YaCTOTHOTO mpeoOpaszoBaTensa. s 3Toro, mepeBecTH
nepekaouarens SAl Ha JIUUEBOM MaHenW MOAYJA B mosiokeHue «Bmepen». M3menss
nojiokeHre noreHuuoMerpa RP1 ycTaHOBUTH 4acTOTy BpalleHUs 3JIEKTPOMAIIMHHOTO
arperata Ha ypoBHe 1500 00./MuH. (IO MOKa3aHUSAM HU3MEPUTEITHLHOTO MPHUOOpa MOAYJISA
U3MEPUTENST CKOPOCTH).

11) BxIo4YdTh NMUTaAHHE MOMIYJS BO30YXKICHHS M TUIABHO H3MEHASA IOJOKCHHE
perynstopa RP1 Ha nuieBoil manenmn MOAyJsi BO3OYKICHHS BBIPOBHSTH HANPSDKCHUE
reHepaTopa ¢ HaIPSKEHUEM CETH 10 MOKAa3aHUsAM PUOOPOB U3MEPUTEIHLHOTO MOTYJIS.

12) W3mensss  monoxxkeHue moteHmuomerpa RP1 Momymst  9acTOTHOTO
npeoOpazoBateis BEIPOBHITH YaCTOTHI BpAIIEHUS! TEHEPATOpa U CETH.
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13) OTKpBITH OKHO HACTPOMKH MapaMEeTPOB aBTOMATHYECKOTO CHHXPOHH3ATOPA
(zBoriHo# mendok JIKM no nmpsmoyrosnbauky TAC Ha MHemocxeme [1K). MuaukaTopbl
«Pa3HOCTh 4aCTOT B AOMYCTUMOM JHAIa3oHe» U «Pa3HOCTh HANpPsHKEHUN B JONMYCTHUMOM
nuanasoHe» B rpynne «MHaukanus» AODKHBI UMETh 3€J€HbId LBET. Eciau 3TO HE Tak,
HEOOXOIMMO CKOPPEKTHUPOBATh 3HAYCHHE HANPSOKEHUS W/WUIUM YacTOThl BpallEeHUs
reHeparopa peryiastopamu RP1 Ha NnuieBbIX MaHeIsIX MOIYJs BO3OYXKACHHS U MOJIYJIs
4acTOTHOro mpeoOpaszoBarens. OOpaTuTe BHHMAHHE, YTO HWHAMKATOPHI JOCTATOYHO
uHepuoHHble (10 20c), MO3TOMY pEryJMpOBaHUE HEOOXOJUMO OCYIIECTBISATH OYEHb
MEJIJIEHHO.

14) Tlomate KOMaHAy Ha BKJIIOYCHHE TICHEpaTopa IEePEKIIOUCHUEM KITHoYa
ynpasienuss SB3 na muemocxeme I1K B monoxenue «Bki.». O0patuth BHUMaHUE HA TO,
YTO PEaIbHOE BKIFOUEHUE MPOUCXOAUT B MOMEHT IOraCaHUsl KOHTPOJIBHBIX JaMIT MOAYJIS
CUHXpOHU3aMKU. OTKIOYUTh T€HEPATOP OT CETH (MEPEKIIOUEHHUEM KIIH0Ya YNpPaBIICHUS
SB3 na maemocxeme I[1K B monoxkenne «OTKI.»).

15) [ToBTOpPUTH MPEeaBIAYIINI MYHKT HECKOJIBKO pa3, HaOM0as 3a MPaBHILHOCTHIO
BKJIFOUEHMS TEHEPATOPa B CETh 110 KOHTPOJIbHBIM JIaMIIaM MOAYJISl CHHXPOHHU3ALINH.

16) IIpoBepuTh KOHTPOJIb ABTOMATUYECKUM CHHXPOHHU3ATOPOM JBYX JPYTHUX
YCIOBUIM CHHXpOHM3AIUH. [ 3TOro, N3MEHUTh HAIpPSHKEHUE W/WINM YacTOTy BpallleHUs
CUHXPOHHOTO reHepaTropa 0 TeX Mop, MoKa HHANKATOp «Pa3HOCTh 4acTOT B TOMYCTUMOM
JyanazoHe» u/min «Pa3HOCTh HANPSKEHU B JOMYCTUMOM JUana3oHe» B TPYIIEe
«HauKanus» OKHAa NapaMeTpoB AaBTOMATHYECKOIO CHHXpOHHU3aTopa OyIeT HUMETh
KpacHbI{ LIBET U MOJaTh KOMaHAy Ha BKJIIOUYEHHE reHeparopa B ceTh (wemnuok JIKM mo
n3o0paxenuto Bbikimodatesnss Q3 Ha MHemocxeme [IK). Brikmrouarens He HOMKEH
BKJIFOUMTCS, TaK KaK HE BBINOJIHAETCS OJIHO WJIM HECKOJbKO YCJIOBHM CHHXPOHU3ALIMH.
CHaTh KOMaHAy Ha BKJIOUEHHE TeHeparopa B ceTh (memuok JIKM mo u3obpaxeHuto
BeIKITFOUaTeNst Q3 Ha MmHemocxeme [1K).

17) CHuzuTh TOK BO30YXKACHUS CHHXPOHHOIO I'€HEpaTopa 0 HYJS U OTKIIOYHUTH
MOAYJIb BO30YxaeHus. OCTaHOBUTH MPUBOAHOW JIBUTaTeNb MEPEBOAOM MEPEKIIOYATENs
SA1l na nuIEeBOM maHENWM MOMAYJIS YacTOTHOTO TMpeoOpaszoBaTelisi B HEUTpalbHOE
nosioxkenre. OCTaHOBUTH pabOTy MpOrpamMMbl KHONKON «CTOT.

18) OtxirounTh Bee BBIKITIOYATEH. OTKIFOUNATE TUTaHue cTeHaa. OGopMuTh OT4eT
1o ytabopaTopHO padoTe.

KoHTpoJbHBIE BONIPOCHI:

1. O6bsicHuTE Ha3HAYEHUE YCTPOICTB aBTOMATUUECKON CUHXPOHU3AIUHU ?

2. [lepeuncnure yclioBUS TOYHOW CUHXPOHU3ALMH C CEThIO?

3. Uto Takoe HanpsKeHHe CKOJIbXKEHUs?

4. Kakum 00pa3oM KOHTPOJIUPYIOTCS BCE TPH YCIOBUS TOUHOM CHHXPOHHU3AIMH 1O
€IMHCTBEHHOMY MapaMeTpy — HAMPSKEHUIO CKOJIbXKEHUS?

5. B ueM pa3Hunna Mexay CHHXPOHHU3aTOPOM C IIOCTOSTHHBIM YIJIOM OIIEPEXKEHUS
BKJIFOUEHUS Y IOCTOSTHHBIM BPEMEHEM OIEPEKEHUS BKIIIOUCHUS?

6. YTo Takoe CaMOCUHXPOHU3ALIHS, KOTJa OHAa IPUMEHSETCS?



JlaGoparopHasi pabora Ne6
ABTOMATH3MPOBAHHASI CHCTEMA KOHTPOJIS ¥ y4eTa 3JIeKTPOIHEePru B
HEHTPAJIM30BAHHBIX KOMILJIEKCAX TUCNIETYEPCKOro YIpaBJIeHUs

Heab padoThl: — U3YYUTh NPUHLMIIBI PEAIA3ALMN CUCTEMBI YUETa 3JIEKTPOIHEPTUU
OcHoébl meopuu:

1) Ha maGoparopHoii croiike «Mojens saekTpoctanimu Nely» coOparh cxemy
71a00paTOPHBIX UCIIBITAHUH, COOTBETCTBYIOITYIO peskuMy Nel.

2) Ha naGopatopHoii cToiike «Mozenb ayekTpocTaHmuu Ne2y coOpaTh cxemy
71a00paTOPHBIX UCIIBITAHUH, COOTBETCTBYIOLIYIO PeKUMY Ne2.

3) BxirounTh aBTOMAThl UCTOYHUKOB IMHUTAHHs MOJeNed 3ekTpoctanimii Nel u
Ne2.

4) Ha mnepcoHaJbHOM  KOMIIBIOTEpE  ILEHTPAIM30BAHHOIO  KOMILIEKCA
nucnerdyepckoro ynpapienus (LIKIAY) 3amyctuts nporpammusbiii komrieke «DeltaProfi»
(ITyck — Iporpammsel — Jlabopatopusiii koMmiieke — DeltaProfi). 3arpy3uts HeoOxo1uMyto
KOoH(purypanuto nporpaMmmsl kKoMan 101l «Padotel — UDC — Kommieke 1Y
— ACKYD». 3amyctuth nporpamMmy B paboty kHonkod «Ilyck» wiMm KOMaHI0#l T1aBHOTO
MeHI0 «YmpaBieHue — [lyck» wiu ropsiueit kiasuiiei F5.

5) Ha mnepcoHaabHOM KOMIIBIOTEpE MOJCIN 3jeKTpocTaHimu Nel 3amycTHTh
nporpammusiii komruieke «DeltaProfi» (ITyck — [Iporpammer — JIlaGopaTopHBIil KOMILIEKC
— DeltaProfi). 3arpy3utb He0OX0AMMYIO KOH(MUTYpALIUIO TPOTPaMMbl KOMaHAON
«Pabotel — UDC — Dnexrpocranuus Nel — ACKYD». 3anyctuth mporpamMmy B padboTy
KHONKOM «Ilyck» miam KOMaHIOM TJIaBHOTO MEHI «YmpasieHue — llyck» wim ropsuei
KiaBuuien F3S.

6) Ha mnepcoHaqbHOM KOMIBIOTEPE MOJCIN dJeKTpocTaHmu Ne2 3amyCTHTh
nporpammusiil komruieke «DeltaProfi» (ITyck — [Iporpammer — JlaGopaTopHBIil KOMILIEKC
— DeltaProfi). 3arpy3utb He0OX0AUMYIO KOH(MUTYpALIUIO TPOTPaMMbl KOMaHAON
«Pabotel — UDC — Dnexrpoctanuus Ne2 — ACKYDy». 3anyctuth mporpamMmy B padboTy
KHONKOM «Ilyck» miam KOMaHIOW TJIaBHOTO MEHI «YmpasieHue — llyck» wim ropsuei
kyaBumiei Fo.

7) UccnenoBath paboTy DJIEKTPOIHEPTETUUECCKON CETH B PEKUME OJHOCTOPOHHETO
nutanus. J[Jig 3Toro, IMCTAaHIIMOHHO BKIIFOUHUTH BhIKIIIOUaTen Q6 u Q7 31eKTpOCTaHLIUH
Nel (menmukoM J€BOM KHONKHA MBIIMIM MO W300pa)KEHUIO BBIKJIIOYATENIE Ha MHEMOCXEME
JIOKAJTHFHOTO KOMILIEKCA YIPABJICHUS JIEKTPOCTAHITNHN). AHAJOTHYHBIM 00pa30M BKIIFOUHTH
BeIKTIOUaTenb Q6 Ha oanektpoctaniu  Ne2. Ha 1eHTpalM30BaHHOM  KOMILIEKCE
JUCIIETYEPCKOTO YIpaBIEHUs MOAATh KOMAaHJbl HAa BKJIOYEHUE BBIKIIOYATENEH JIMHUMA
anektponepenaady W1 u W2 co croponsl anexkrpoctanunu Nel u
Ne2. Yepe3 10 MuHyT 3amucaTh TEKyIIHE TOKa3aHHUS MPUOOPOB y4yeTa AJIEKTPOIHEPTUH HA
anektpoctanuusax U HKY.

8) Bxitounth B paboTy 3HEproOsok sjekTpocTaHmuu Ne2. JIjis 3TOro, mepeBecTH
tymbnep SAl  paspemieruss pabOThI YAaCTOTHOTO TIpeoOpa3oBaTeisi B IOJOKEHUE
«Bnepen». M3zmensis monoxxkenne notenimometpa RP1 monyns nmpeoOpaszoBarensi 4acTOTHI,
3a1aTh ycTaBKy mno vactore 50I', COOTBETCTBYIOLIYIO YacTOTE BpAILEHUS IMPUBOIHOTO
neuratenst 1500 06/muH. [Tonath AMCTAHIIMOHHYIO KOMaHAY Ha BKJIIOYEHHE T€HEPATOPHOIro
BbIKJtouatens Q3. Bximrounts TymOnep noaauu nutanus «CeTb» MOAYJs BO30YXKICHUS.
[InaBHO mMOBBIIIASA CUTHAN 3aJlaHusi noTeHiuomerpom RP1, yctaHOBUTH

HOMHMHAJBHBIA TOK BO30YyxaeHusi reneparopa 0,8A. VYBenuuuBas curHan 3aJaHUs
MOIITHOCTH TIPUBOJIHOTO JBUTaTeNs nmoTeHuoMeTrpoM RP1 mepeBectu renepatop B pexum
BbIJauu akTUBHOM MomHocTu 50 BT. Yepe3d 10 mMuHYT 3amucaTh TEKylIUME MOKa3aHUs



pUOOPOB yUeTa AIEKTPOIHEPTUH, ONIPENACTUTD PACXO]] IIEKTPUUECKON SHEPTUH 10 JTUHUSM
ANIEKTpONEpEAAY U HArpy3KaM 3a JaHHbII UHTEPBaJl BDEMEHH.

9) OTKJIIOUUTH TEHEPATOP AIEKTPOCTAHIIUU Ne2 OT CeTH AMCTAHIIMOHHON KOMaHJIOM
otkiroueHus Boikiouatens Q3. [lepesectu notenimometpbl RP1 Moayns Bo30OykeHus u
MOAIyJia TpeoOpa3oBaTeisi YacTOThl B KpaliHee JieBoe TojoxkeHue. OTKIIYUTh
nepekiaoyatenb  «CeTb»  HCTOYHMKAa  BO30YKIEHUS  CHUHXPOHHOIO  IEHeparopa.
[lepexmiouatens SA1l pazpemienuss pabOThl 4aCTOTHOrO MpeoOpazoBaresisi MEPEeBECTH B
CpeaHee MOJI0KEHHE.

10) Ha LKJY momaTe KOMaHABI Telie OTKIIOYEHHS BCEX BBIKIIOYATEIICH B
AIEKTPOIHEPTETHUECKON crucTemMe. OTKIIOUUTh aBTOMAaThl UCTOYHHMKOB NHUTAHUS MOJETEH
anexkTpoctanunii Nel u No2.

11) OctaHoBUTH pabOTy MPOrpaMM YIpaBieHHs Ha 3JIeKTpocTaHiusax Nel u Ne2
KHONKOW «Crom», KOMaHIOM TJaBHOTO MeHK «YmnpasieHue — CTom» WA Topsyei
kinaBuiieid F6. AHanoruyssiM 00pa3oM, OCTaHOBUTH pabOTy MpOTrpaMMbl YNpaBJIEHUS Ha
HKAY. Buumanue! Ilpum ocraHoBe paboThl NpOrpaMM Ha JOKAJIbHBIX KOMILIEKCAX
YOPABJICHUS  DJIEKTPOCTAHIMsAMU, TMporpamMmmHoe obOecreuenne Ha LKIY Bwimaer
COOOUIEHUE, O TOM, YTO OJWH U3 KJIMEHTOB MH(POPMAIMOHHON CETH OBLI OTKIIOYEH. DTO HE
SIBJIIETCS OIITMOKOM.

12) IIpoaHanu3upoBaTh IOJYYCHHBIC JAHHBIC, ONPEACIUTh OallaHC IM0 TIpHbOopam
ydeTa DdJEKTPOIHEPTHuHU, OOBSCHUTH BO3MOXKHBIE pacxoxaeHus. OdopMHUTH OTYET TIO
nabopatopHoil pabdore. B otueTe oTpa3uth, A1 4Ero HEOOXOAUM yUET JIEKTPOIHEPIUH, B
YyeM pa3HMIA MEXAY KOMMEPYECKMM M TEXHHYECKMM YYETOM DJIEKTPOIHEPIHH, 3a4eM
HEOOXO/IMM YYET PEaKTUBHOM 3JIEKTPUUYECKON SHEPTUU.

Cooepocanue omuema:

OTyeT JOJDKEH conepKaTh:

HasBanue paOoThi;

[enb paboTHI;

Kpatkue TeopeTudeckue cBeeHUs;

OnucaHue ucnoib3yemMoro 000pyA0BaHMs U MaTepUaloB;
[Topsinok BbIMOTHEHUS paOOTHI;

Brruucnenus u o6paboTka pe3ynbTaTos;

BriBogb!.

NogohkowdE
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Pucynok 6.1 — IlpuHunnuaneHas cxema «bagaHCUPYIOIINN y3€1 Harpy3Kou»
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PucyHnok 6.2 — IIpuHiunuanbHas cxema «Y3el ¢ TeHepalued MOITHOCTH U Harpy3KOn»
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Konmponwvuwvie éonpocoi:

1. Kakue 3a1a4m orepaTUBHOTO KOHTPOJISA U YIPABJICHUS?

2. Crpykrypa ACKYD, noctpoennas ¢ npumernernuem [1I9BM.
3. PazButue cucrem aBroMaruzaiuu u aucreryepuzanuu COC
4. Ocnosuble 3agaun ACJ{Y?
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Conaepxanue

Bsenenue

OOmias xapakTepUCTHKa CaMOCTOSITENIBHON paboThl 00ydaromerocs Mpu H3Y4YCHUH

TUCITATIINHBI «Y CTPOMCTBO IU(PPOBBIX MTOACTAHITHIN
[Tnan-rpad vk BEIOIHEHHUS CAMOCTOSITEIIBHON paOOThI
KoHTponbHbBIE TOYKU U BUJIBI OTYETHOCTHU IO HUM

Metoauueckue PEKOMCHAAIIMH 10 U3YUCHHUIO TCOPECTUICCKOT'O

Mmarepuana

Crincok pekoMeH1yeMOoM JINTEpaTyphl.



BBEJEHMUE

CamocrosTenpHast paboTa — rulaHupyeMasi yueOHasi, yueOHO-UCCIIeIoBaTeIbCKasl, HAyYHO-UCCIIeI0BAaTEIbCKas
paboTa CTYyAEHTOB, BBINIONHSAEMas BO BHEAyAWTOpPHOE (ayAMTOPHOE) BpeMs MO 3aJaHUI0 U TPH METOAMYECKOM
PYKOBOJCTBE Ipernojasaresisi, HO 0€3 ero HemoCPEACTBEHHOI0 y4acTHs (IPU YaCTUYHOM HETOCPEACTBEHHOM yYacTHUH
HpernojaaBarelis, OCTaBIIAIONIEM BeIYIIYIO POJIb 32 PabOTOH CTyJEHTOB).

CamocrosTensHast paboTa cTyAeHTOB B BY3e sBisiercss BayKHBIM BHIOM Y4eOHOH M Hay4HOH JesITETbHOCTH
CTYZEHTA.

Benymas nens opranmsamuu u ocymectsieHus CPC nomxHa coBmazaTh € LEJNbI0 OOYYEHHS! CTyIEeHTa —
MOJATrOTOBKOM OakanaBpa c¢ BeicimM oOpasoBaHueM. [Ipu oprammzanmu CPC BaXHBIM M HEOOXOAMMBIM YCIOBHEM
CTaHOBSTCS ()OPMHUPOBAHUE YMEHHsI CAMOCTOSATENBHON paboThl Ui NpUOOPETeHUsI 3HAaHUH, HABBIKOB U BO3MOXKHOCTH
OpraHM3anuy yueOHOH 1 HAyYHOH NeATeTbHOCTH.

Llenpl0 caMOCTOSATENFHOH pPabOTBI CTYJACHTOB SIBISACTCS OBNaJeHHE (YyHAaMEHTANbHBIMUA 3HAHUSIMH,
npodecCHOHANEHBIMU YMEHUSIMH U HAaBBIKAMU JIESITEIBHOCTU 1O MPOQUITIO, OMBITOM TBOPYECKOM, HCCIIEA0BATEIHCKON
nesitenbHOCTH. CaMocTosTeNIbHAs paboTa CTYAEHTOB CIIOCOOCTBYET Pa3BUTHIO CAMOCTOATENIEHOCTH, OTBETCTBEHHOCTH U
OpPTaHM30BaHHOCTH, TBOPYECKOTO MMOIX0/1a K PELICHUIO ITPpobiieM yueOHOro U MpodeCcCHOHANTBHOTO YPOBHSI.

1. OBIIAS XAPAKTEPMCTHUKA CAMOCTOSTEJIBHOU PABOTBI
OBYYAIOLETOCA ITPU U3VYEHUU JJUCLIUITT/IMHBI
«YCTPOHCTBIT LIUDPPOBBIX ITOJCTAHLIHUH »

CamocrosTensHast pabota - IuaHupyemas ydeOHas, y4eOHO-HCCIIeJ0BaTeNbCKasl, HAyYHO-UCCIIeI0BaTEIbCKas
paboTa CTYyAEHTOB, BBIIOJNHSAEMAas BO BHEAyAWTOPHOE (ayAWTOPHOE) BpeMs IO 3aJaHUI0 U NPH METOAMYECKOM
PYKOBOJCTBE Ipenoasarelisi, HO 0€3 ero HEeMOCPEACTBEHHOTO y4acTHsl (IIPY YaCTUYHOM HETIOCPEACTBEHHOM YYacTHUH
MPEenoJaBaTes, OCTAaBISIONIEM BEIYIIYIO pOJib 32 pabOTOH CTYJCHTOB).

CamocTosiTenpHas pabora cryneHToB B BY3e sBnseTcss BaKHBIM BHIOM y4eOHOW M HAyYHOW NEATEIHHOCTH
crynenta. CaMocToATeNbHAA padoTa CTyIEHTOB UTPAET 3HAUYUTENNBHYIO POIb B PEHTHHTOBOW TEXHOJOTHH 00y4yeHus. B
CBSI3U C 3THM, 00yueHue B BY3e BkitouaeT B celst [Be, MPAKTUYECKU OJJUHAKOBBIE 10 00hEMY M B3aHMOBITUSHHIO YaCTH
— nporiecca oOyueHus u npouecca camoodydenus. [loaromy CPC momxHa crath 3(GeKTUBHON U IIeJICHANPABICHHOM
paboToii cTyneHTa.

K coBpemMeHHOMY crielanicTy OOLIECTBO MPEIbSIBISET JIOCTATOYHO IIHUPOKHI TepeveHb TpeOOoBaHUH, cpeln
KOTOPBIX HEMAJIOBAXXHOC 3HAYCHUEC HNMCECT HAJIMYUC Y BBITYCKHUKOB OIPCACICHHBIX criocoOHOCTEH U YMCHUA
CaMOCTOSITEIBHO J00BIBaTh 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB, CHCTEMATH3HPOBATH MOJIYYEHHYIO HMH(OpMALHIO,
JlaBaTh OLEHKY KOHKPETHOW (PMHAaHCOBOH cuTyaunu. POopMHPOBAaHHE TAaKOI'O YMEHHS HPOHMCXOAUT B TE€UYEHHE BCETO
nepmnoaa 06y‘-IeHI/I$I Uepe3 ydaCTUC CTYACHTOB B IPAKTUYCCKUX 3aHATUAX, BBIIIOJIHCHHE KOHTPOJIBHBIX 3aZIaHHﬁ u
TECTOB, HAlMCaHWE KYpPCOBBIX W BBIIYCKHBIX KBaJM(PHUKALUMOHHBIX pador. [lpm sTOM camocTosTenbHas pabota
CTYZICHTOB UI'PAET PELIAIOIIYIO POJIb B X0/I€ BCEro y4eOHOro mporecca.

Benymas uens opranuzanuu u ocymectsienns CPC nomxHa coBmazaTe C LENbi0 00y4eHHs CTyIeHTa —
MOJITOTOBKOM CIienuanicTa u 0akanaBpa ¢ BeICIIUM oOpaszoBanueM. [Ipu opranmzanuu CPC BakHBIM U HEOOXOAUMBIM
YCIIOBHEM CTaHOBATCS (POPMHUPOBAHME YMEHHsI CaMOCTOSTEIbHON padOThHl Ui MpUOOpETeHHs 3HAHWH, HABBIKOB U
BO3MOXXHOCTH OpraHU3aluy yueOHOU 1 HayYHOH e TeTbHOCTH.

DopMBI CaMOCTOSITENFHOW PabOTHl CTYIAEHTOB pa3HOOOpa3Hel. B cooTBeTcTBHMHM C pabodeil mporpaMMoit
JUCIUTIIINHBI «OJIEKTPOMAarHUTHasd COBMECTUMOCTb B JJIEKTPOIHEPTETHUECKUX CHUCTEMax» INPEAyCMOTPEHBI
CJICAYIOIINE BUIBI CAMOCTOSTENBbHON PadOTHI CTyIEHTA!

- CaMOCTOSITENTHOE N3YYEHHUE JINTEPATYPHI;
- BBITIOJTHEHHE KOHTPOJIBHOU PabOTHI
- BBINIOJTHEHWE WHAMBHTyaJIbHBIX TBOPUECKUX 3aJIaHUI.

Ileny camocmosamenvro2o u3yueHus aumepamypbl — CaMOCTOSATEIIPHOE OBJIAJCHUE 3HAHUSAMH, OIBITOM
WICCIIEIOBATEIHCKON ACSITEIHHOCTH.

3aoauamu caMOCTOSITENILHOTO N3YYEHUS JINTEPATYPHI ABIISAIOTCS:

o yIIyOJIeHUE U PaclIipeHre TEOPETUIECKIX 3HAHU,
. (opMUpOBaHHWE YMEHHU KCIIOJIb30BaTh HOPMATHUBHYIO, NPaBOBYH), CIPABOYHYH) JOKYMEHTAIHIO W
CHEUHUATBHYIO IUTEPATYPY;
o pa3BHUTHE TIO3HABATENBHBIX CHOCOOHOCTEN M aKTHBHOCTH CTYJIEHTOB.
Kon, popmynupoBka Kox, hbopmynupoBka HHIUKATOpa Ilnanupyembie pe3yabTaThl
KOMITETEHIIUN 00y4YeHHUs IO TUCIUIITHHE

(MomyIi0), XapakTepU3yIOLIHe
aTansl GopMUPOBAHHS
KOMIETCHINH, HHANKATOPOB

3Haer UQpoBLIC

IIK-1 Cnocoben yyactBoBath B | MJI-2nk-1 BeiOMpaeT THUIIOBbIE TPOEKTHBIC HPOTOKOJbI CBS3H, HCTOYHHKH H




MPOSKTUPOBAHUU CHCTEM
ANEKTPOCHAOKECHUS

peHICHUA CUCTEM 3J'ICKTpOCHa6)KeHI/I$I

3aKOHOMEPHOCTH [IBUKCHHUS H
npeoOpa3zoBaHuUs
UHGOPMAIIMOHHBIX TOTOKOB B
COBPEMEHHBIX UG POBBIX
cHcTEMax YIpaBICHAS
00BEKTaMU AJIEKTPOIHEPTETUKH.

VMeeT — HCIONB30BaTh
BO3MOKHOCTH
MUKPOIIPOLIECCOPHBIX YCTPOUCTB
H WHTEIUICKTYaIbHBIX
3NIEKTPOHHBIX  YCTPOWCTB IS
peanu3aluuy CTaHAAPTHBIX 3a7a4
YIpaBJICHHS, yaeTa "
MOHHTOPHHTA.,

2 TUIAH-TPA®UK BBIIIOJIHEHHSA CAMOCTOSTEILHON PABOThI

TexHoJI0rnYecKasi KapTa caMoCTOSITeIbLHOI padoThl CTY/IeHTa

OO0ObeM 4acoB, B TOM YHUCTIE
Koner Bun nesrensHOCTH Hrorossrit Cpencrea u KonrakThHas
peaie3yeMbIX CTY/IEHTOB MPOAYKT TEXHOJIOTMH CPC pabora ¢ Beero
KOIIETEHLIMH CaMOCTOSTEILHOM OLIEHKH TpernoIaBare
(mHIMKaTOpA) paboTsI eM
8 cemectp ODPO
CaMOCTOSTEIILHOE Koncnekr CobecenoBan 23,22 2,58 25,8
H3y4YEeHUE ue
K-1 JIATEPATYPBI o
W-2mcs | TEMAM Nel-5
IToxaroroBka k Otuer CobecenoBaH 6,48 0,72 7,2
71a60PaTOPHBIM (TMCHMEHHBI) ne
paboram
Hroro 3a 8 cemecTp 29,7 3,3 33
OObeM 4acoB, B TOM YHCJIIE
Konpr Bun nesrenbHOCTH Hroroserit CpencTBa u KonrakTHas
peane3yemMbIxX CTYAEHTOB MPOIYKT TEXHOJIOTHH CPC pabora ¢ Beero
KOIIETEHIUI CaMOCTOSITEIIBHOM|  OIIEHKH IperoaBare
(mHAMKATOpA) paboTsl JIeM
8 cemectp 300
CaMoCTOSITENbHOE Koncmoexkr CobecenoBa 76,68 8,52 85,2
H3y4YCHHUE HHUE
JIUTEPATypPhI o
TK-1 patyp
MJ1-2mca TemaMm Nel-5
’ IToaroroska k Otuer CobecenoBa 1,62 0,18 1,8
1abopaTopHBIM (MMCbMEHHBIN) HHE
pabotam
Hroro 3a 8 cemecTp 78,3 8,7 87

B pamMkax peNTHHTOBONl CHCTEMBI YCIIEBAEMOCTb CTYJICHTOB MO KaXIOW NHUCIUIUIMHE OILEHUBAETCA B XOJIE

3.KOHTPOJIBHBIE TOYKHM 1 BUAbI OTYHETHOCTH 11O HUM

TEKYIIET0 KOHTPOJIS U IIPOMEXYTOUYHOU aTTeCTaIlNH.
[Tpu mpoBeIcHNH TEKYIIEro KOHTPOJIsl pEHTHHTOBas OI[CHKA 3HAHWI CTY/ICHTA OIICHUBACTCS CISAYIONINM 00pa3oM:

Ne Bun nestenbHOCTH CTYJEHTOB Cpoxu KonuuectBo
n/n BBITIOJTHEHHS OaiioB
8 cemecTp
1. JlaGoparopHoe 3ansTue Ne 4 ABTOMaTHUECKOE 3 Henens 10
perynmupoBaHue Bo30YKICHUsI CHHXPOHHOTO TeHepaTopa




2. JlaGopartopHoe 3anstue Ne 5 ABToMaTHyecKast 4 Hepens 15
CHHXPOHM3ALIUS TEHEPaTopa C CEThIO
3. JlabGopaTtopHoe 3aHsTHE Ne 6 ABTOMAaTH3UpPOBaHHAS 5 Henmens 15

CHUCTEMA KOHTPOJIA U y4€Ta DJICKTPOSIHEPTUHN B
HCHTPAJIM30BAHHBIX KOMIIJICKCAX JUCIIETYCPCKOTIO
YIIpaBJICHHUA.

HToro 3a 4 cemecTp 55

Hroro 55

MaxkcuManbHO BO3MOXKHBIM 0aJul 32 BeCh TEKYIIUH KOHTPOJIb YCTaHABINBAETCS paBHBIM 55. Tekyiee KOHTPOIbHOE
MEpOINPHUATHE CUUTACTCS CAAHHBIM, €CIIU CTYJEHT IOy 3a Hero He MeHee 60% 0T yCTaHOBIIEHHOTO VI 3TOTO
KOHTPOJIsI MAKCUMAJIBHOTO Oasuna. PeHTHHIOBBIH 0ajll, BEICTABIAEMBIN CTYJICHTY 3a TEKyLIee KOHTPOJILHOE
MEpOINPHITHE, CAAHHOE CTYJICHTOM B YCTaHOBJICHHBIE IPAaUKOM KOHTPOJILHBIX MEPOTIPUATHI CPOKH, OTIPEIEIISCTCS
CIIETYIOIINM 00pa3oM:

Ypoesensv évinonnenun konmponvrnozo Peitmunzoeuiii 6ann (6 % om makcumaibHo2o
3a0anus oanna 3a KOHmMpoabHOE 3a0anue)
Omauynwiii 100
Xopowuii 80
Yoosenemsopumenvhwiii 60
Heyooenemeopumenwvhuiii 0

PONPE

ONo O

10.
11.
12.

13.

14.

15.
16.
17.
18.
19.
20.

W

TunoBbie KOHTPOJIbHBIE 3aJaHUSA U HHBbIE MATEPHAJIbI, XapaKTepHU3ylollue 3Tanbl GopMUpoBaAHUA
KOMIIeTeHH i
Bonpocsl a5 cobecenoBanus
B uém cyTh koHmenmun Smart Grid?
HazoBure 0CHOBHBIE 1I€U Smart Grid.
Onenka 3¢ dexTuBHOCTH BHEApeHns KoHIennny Smart Grid (MHTENIeKTyalbHbIE CUCTEMBI).
AHanu3 3apy0exHOTr0 OIbITa UCIIOIb30BaHMsI OCHOBHBIX TEXHOJOTHI 1 KOMIOHEHTOB Smart Grid
(MHTEIIEKTyaIbHBIE CUCTEMBI) 1 BO3MOXKHOCTH €T0 peanu3aiuu B Poccun.
HazoBute oTiimuutensHble 4epThl HU(DPOBOH MOJCTAHIINN
Kakum oOpa3om obecrieueHue CKOpOCTH Mepead JaHHBIX
[TosicuuTe UCTIOIB30BAHKUE KOHIICTIIIMH IIHUHBI ITPOIECcca
[osicauTe, KakUM 00Pa30M JIOCTHTAETCS CHHXPOHU3AINS BCEX BEIOOPOK M IIPUHUMAFOIIEE YCTPOHUCTBO MOXKET
00pa0aThIBaTh 3HAYCHHS TOKOB M HAMPSKCHUN, TIPUHATHIC OT Pa3HBIX YCTPOUCTB?
[lepeuncnure yctpoiicTBa spmnstonirecs texanyeckoit ocnoBoit FACTS.
HazoBute KOHTpONHMpyeMbIe MapaMeTpsl CETH I pa3indHbIX ycTporcTB FACTS.
Kakwue snementsr FACTS ucnons3yrorcst Ha o0bekTax EHOC nns ynpaBneHus pesxumamu?
[IpuHIHITHATBHBIE TOAXO0/IbI K PA3BUTHIO M OpraHU3aliy padoT 1Mo peayin3anuu KoHueniuy SmartGrids
Poccun.
AHann3 OCHOBHBIX XapaKTEpPUCTUK POCCUIICKON 3NIEKTPO3HEPTETUKY U CETEH B CPABHEHHH C IPYTHMHU
CTpaHaMHu.
[IpennochuIKy mepexojia K CTpaTerud MOJACPHU3AIH U HHHOBALIMOHHOT'O Pa3BUTHS U OLICHKA YCIOBUI
peanuzanuu KoHuenuuu SmartGrids anekrposHepreTuke Poccum.
CpaBHUTENBHBIN aHAU3 dHEprocucteM Poccuu u Ipyrux cTpax.
Busyanuzaiiyst HHIUACHTOB U HEUCIIPABHOCTEH B YMHBIX CETSX.
NzydeHne HOBBIX WH(OPMAITMOHHO-TEXHOJIIOTUYECKUX HHPPACTPYKTYP U MEPEIOBBIX HHTEPHET TEXHOJIOTHH.
[lepenava curHanoB ynpaBieHUs U ISHCTBYIOINX 3HAYCHHM TSI CUCTEM
Y coBepIICHCTBOBAaHHBIEC METO/IbI YIIPABJICHHS CUCTEMAaMH DJICKTPOCHAOKEHUSI.
OCHOBHBIE aCIEKThl MOJICPHHU3AIMH U PA3BUTHUS IIEKTPOIHEPreTHKHN B Poccuu u 3a pyOexom.

Bonpochl K 3K3aMeHy
Yro SBISETCS TEXHUUECKOM/TEXHOJIOrHYecKoil ocHoBoi Smart Grid?
HaBOBI/ITe OCHOBHBIC KOMIIOHCHTBI KOMMYHUKAITUOHHBIX TCXHOHOFI/Iﬁ B ((HHTCJIJIGKTyaHBHOfI CECTN».
TexHomornveckuii 6a3uc KOHLUENIMN Pa3BUTHSI JJIEKTPOIHEpreTUKY Ha 6a3eSmartGrid (MHTEIeKTyaIbHBIE
CHUCTEMBI).
Oxapakrepusyiite mporokosr MOK 60870-5.



5. Oxapakrepusyiite mpotokon Modbus.

6. HasnaueHwue u npuHIMII AeicTBUS npoTokoia Ethernet.

7. Ha3nauenue v nIpuHOWT JeiicTBUS npoTokona IP.

8. TpeboBanus k nUPPOBON CHCTEME U3MEPEHHS TOKA M HANPSDKEHUS T HY ) P3A.

9. TpeboBanus kK NUPPOBON CUCTEME YIIPABICHUS M ABTOMATUKU YPOBHS TOCTAHIIHH.

10. IosicHuTe cxema Kucnoiib30BaHusl mportokosoB MOK 61850

11. Oxapaktepusyiite [IPOTOKOJI MMS

12. Oxapaxkrepusyiite [TIPOTOKOJI GOOSE

13. OnTrueckue TpaHcpopMaToOphl TOKa

14. DmekTpoHHO-ONITHYECKHE TPaHC(HOPMATOPHI TOKa

15. Onruyeckne TpaHchopMaTOphl HANPSDKCHUS

16. DneKTpOHHO-ONTHYECKHE TPAaHCPOPMATOPHI HANPSHKEHUS

17. IlepeuncnuTe IOCTOMHCTBA KOHIEIIMH «CHJBHBIX ceTei» Ha ocHoBe TexHonoruu FACTS st poccuiickoi
SHEPTETHKH.

18. HazoBure npenmMyiecTBa MPUMEHEHHS ONITHYECKUX TpaHC(HOpMaTOpoB

19. UnTtemnekryanbHble HHGOOPMAIIIOHHBIC CUCTEMEI.

20. YcoBepieHCTBOBaHHBIC HHTEP(HEHCH U METOIBI TTOJICPIKKH PUHATHUS PEIICHHUH.

21. Coctas nporpamMmmuoro obecriedenns L1

22. CoctaB mokymeHnTaruu Ha [1I1

23. ABToMaruzaius IpOSKTHPOBAHUS

24. CAIIP undpoBoit moacTaHIIun

25. Crangapt MOK 61850. Ha3znauenue. [IpoTokosnsl cTaHgapra.

26. OcobenHoctu nmpuMeneHus npotokona Ethernet B crannapre MOK 61850.. [IpuHImmb

pe3epBUPOBAHUS.

27. Ilepenavya MrHOBEHHBIX 3HAYCHMI TOKa U HanpspkeHust B ctanaapre MOK 61850.. Ilpotokon Sampled
Values.

28. Ilepenaua curHaioOB yIpaBiIeHUs U ASHCTBYIOMIKX 3HaueHUi B ctangapTe MOK 61850. IIporokon
GOOSE.

29. teneusMepeHusin Teneynpasienus B crangapre MOK 61850. I[Ipotokon MMS.

30. CuHXpOHU3UPOBaHHbIC BEKTOpHEBIE n3MepeHus. M3mepenus yrna nepempayun. Crangapt IEEE C37.118
31. Crangapt Ha nudpoByto nojcranmuo MOK 61850

32. DxoHomu4veckue nokazarenu LII1

33. L{udpoBbie MPOTOKOJIBI CBA3M.

34. M3mepurenbHbie TPUOOPHI M YCTPOMCTBA, CPENICTBA NIEpeIadn JAHHBIX, JIMHUH CBS3U M KaHAIIbI CBSI3H.
35. M3mepurenbHbIe TPUOOPHI U YCTPOHCTBA.

36. MHnTemiekTyanbHble deKTpoHHbIe yerpoiictBa (MDY, IED)

37. Nudopmanmonnas crpykrypa LI, cxemsl, coctaB 000pya0BaHUs

38. Texuuueckue nokaszatenu LI1

39. AnmapatHbsle ocoOeHHOCTH cHiIoBOTrO oOopyaoBarus {11

40. MHTerpupoBaHHbIe KOMMYHHUKAIIMU-YyCOBEPIICHCTBOBAHHAS KOHPUTYPALsI CETH

41. TexHonorusi THOKUX JTMHUH.

4. METOAWYECKHWE PEKOMEHJIAIINUA 11O U3UEHUIO TEOPETUYECKOI'O
MATEPUAIJIA

CamocTosiTenbHas paboTa CTyZIeHTa HaYMHAETCS ¢ BHUMATEIIBHOTO O3HAKOMIICHHSI C COJIepXKaHHEeM Y4eOHOTro
Kypca.

W3ydeHre Kaxaoi TeMbl ClIeyeT HaYMHATh C BHUMATEJIBHOI'O O3HAKOMJIEHHS ¢ HAOOpoM BOIpocoB. OHHU
OPUEHTHPYIOT CTYJIEHTA, IOKA3BIBAIOT, YTO OH JIOJDKEH 3HATh 110 JTAHHOU TeMe. Bompockl TeMbl Kak Obl HAKIIAABIBAIOTCS
Ha COOTBETCTBYIOIIYIO TJIaBy M30paHHOTO y4eOHWKa WM y4eOHOro mocobus. B urore MOMKHO OBITH SICHBIM, Kakue
BOIIPOCHI TEMbI Y4eOHOTO Kypca U ¢ Kakod MIyOMHON pacKphIThl B KOHKPETHOM y4eOHOM MaTepualie, a Kakue BooOIIe
omyieHsl. Tpedyercs TBOpUECKOe OTHOIICHHE U K CAMOMY COJIEPIKAHHUIO TUCITUTLINHBIL.

Bormpocer, cocrapmnsionyie ee  CoAeplKaHWe, OONANar0T Pa3HOM CTENMEHBI0 BaXXHOCTU. ECTh BOMPOCHI,
BBITOJTHSIOIINE (QYHKIIUIO JIOTHYECKON CBSI3KH COJACPIKAHUS TEMBI U BCETO Kypca, UMEIOTCS BOTIPOCHI OMHCATEIHLHOTO
WIH Pa3bsICHATENBHOTO XapaKTepa, a TAKKEe HCTOPHUYECKOTO KCKypca B O0JIaCTh M3y4aeMOH IUCHMILINHBL. Bee atn
BOIPOCHI HE COCTABISIOT CYTH MOHITUHHOTO, KOHIICITYaJIbHOTO COJEP)KAaHUSI TEMbI, HO HEOOXOAMMEI ISl IEIOCTHOTO
BOCIIPHUSATHS H3Y4aeMbIX MTPOOIIEM.

W3yuyaemast qTUCHMILIMHA KMEET CBOM KaTeropHallbHO-TTOHITUHHBIN amnnapar. HaydHble OHATHS — 3TO Ta 0asa,
Ha KOTOPOW CTPOUTCS Kaxknas Hayka. [IOHSATHST — Y3JIOBBIC, OMOPHBIC IMYHKTHI KaK HAy4yHOTO, TaK M y4eOHOTO
MO3HAHWSI, JIOTUYECKUE CTYNEHU JABMKCHHUS B ydeOe OT MPOCTOrO K CIIOKHOMY, OT SIBJICHHS K CYIIHOCTH. be3 sicHoro



MOHUMAaHUs TIOHATUI yuyeba KpaiiHe 3aTpydHSETCS, a COIEpKaHWEe NMPHOOPETEHHBIX 3HAHWU CTAaHOBHUTCS TYCKIIBIM,
PaCIUIBIBYATHIM.

CTyneHT AOJKEH MOHUMATh, 9TO CAMOCTOSTEIHHOE OBJIA/ICHNE 3HAHUSMU SIBISIETCS TJIABHBIM, OTMPEIEIISIONINM.
Bricmas mikona cosgaer A 3TOr0 HEOOXOAMMBIE YCIIOBHUS, MOMOTaeT OyAylleMy BhICOKOKBAJU(PHIMPOBAHHOMY
CHELUAIIUCTY OBJIAJETh TEXHOJIIOTHEH CAaMOCTOSTEIBHOTO TPOU3BOACTBA 3HAHUH.

B camocTosiTensHOM paboTe CTymeHTaM MPHUXOAWTCS HWCIIONB30BaTh JINTEPATypy pPa3IMYHBIX BHJIOB:
MEPBOMCTOYHHUKH, MOHOTpaduy, HayyHble COOPHHKH, XpECTOMATHH, YUCOHUKH, y4eOHbIE MOCOOMS, KYpHAIBI U Jp.
Uzyuenne Kypca mpeamnonaraeT 3HaKOMCTBO CTYJ€HTOB ¢ OOJIbIIMM 00BEMOM HAyYHOW M yuyeOHOW IUTEepaTyphl, 4To, B
CBOIO OYepellb, MOPOXKIAET HEOOXOMUMOCTh BHIPAOOTKH Yy HUX PAIIOHAIBHO-KPUTUYECKOTO MOMX0Ja K H3y4aeMbIM
HMCTOYHHUKAM.

YroObl HE «YTOHYTH» B OIPOMHOM OOBEME PEKOMEHJOBAaHHBIX €My JUIS M3y4YeHHS HCTOYHHMKOB, CTYJCHT,
MpeXJe BCEro, MOJDKEH HAYYHTHCS TPABWIIBHO WX YHTaTh. [IpaBMIIBHOE YTEHHE PEKOMEHIOBAHHBIX HCTOYHHUKOB
MpearoaraeT ciieZIoBaHue HECKOJIbKUM HECIOKHBIM, HO BEChMa ITOJIE3HBIM MPaBHIIaM.

[IpeaBapuTenbHbld TPOCMOTP KHUTH BKIIOYAET O3HAKOMIICHHE C THTYJBHBIM JIMCTOM KHHTH, aHHOTAIHEH,
npeauciaoBueM, oriaBieHueM. [IpW 03HAKOMJIEHHWH C OTJIaBJICHHEM HEOOXOAMMO BBIAECIUTH pa3feiibl, TJIaBHl,
maparpadbl, IPEACTABIISIONINE I Bac HHTEpEC, OETII0 UX IMPOCMOTPETh, HANTH MECTa, OTHOCSIINECT K TeMe (ab3arrsl,
CTpaHUIBL, aparpadsl), ¥ TO3HAKOMUTHLCS C HUIMHU B OOIIUX YepTax.

Hay‘-IHI)IC HU3aHua COIPOBOXKIAIOTCA pa3JIMYHbBIMU BCIIOMOT'aTCJIbHBIMU MAaTE€prUalaMi — HAYYHBIM alIapaTtoMm,
MO3TOMY Ba)KHO 3HATh, N3 KAKMX OCHOBHBIX DJIEMEHTOB OH COCTOHUT, KAKOBBI €r0 (PYHKITHH.

3HAKOMCTBO C KHUTOH ITydllle BCEr0 HAYMHATH C M3YYCHHS aHHOTAI[MM — KPATKOW XapaKTepUCTHUKU KHUTH,
packphIBalollel ee coepikaHhe, WACHHYIO, TeMaTHUECKYI0 U XKaHPOBYIO HAaIPaBICHHOCTh, CBEICHUS 00 aBTOpE,
Ha3HAYCHUC U APYTUC 0CO6€HHOCTI/I. AHHOTaHI/IH ImoMoracT COCTaBUTH MPECABAPUTCIIBHOC MHCHHUC O KHUTI'C.

I'myGoxe MOHATH colepKaHWe KHUTH TIO3BOJISIFOT BCTYIUTENBHAS CTaThsi, B KOTOPOU JAETCS OIEHKA COJePKAHUS
KHUTH, 3aTparuBaeMoil B Hell MpOOJIIEMATHKH, COJCPKHUTCS WHGPOpPMaIUs O >KU3HEHHOH W TBOpUYECKoi Ouorpadumn
aBTOpA, BBICKA3bIBAIOTCA IIOJICMUYCCKUC 3aME€uaHMsd, PpPa3bACHAIOTCA OTACJIBHBIC IIOJIOXKCHUSA KHUIH, HJAlOTCA
KOMMEHTapuu W T.A. BOT moueMy 3HaKOMCTBO C BCTYNHTEIHHOW CTaThedl MPEACTABISETCS OYEHb BaXKHBIM: OHO
MTOMOTaeT CTYJEHTY COPHEHTHUPOBATHCS B TEKCTE€ pabOTHI, OOpaTUTh BHUMAaHWE Ha €€ HamOoyee IeHHbIE M Ba)KHBIC
pa3ensl.

Toil ke uenu comercTBYET 3HAKOMCTBO C OrJIaBICHUEM, IPEIUCIOBUEM, NOCIECIOBHEM. BecbMa MoOIE3HBIMU
AJIEeMEHTaMH Hay4JHOTO arlfapara SBISIOTCS CHOCKH, KOMMEHTapHUH, TabIuIlpl, rpaduku, Ciucku mutepatypsl. OHH He
TOJIBKO WJUITIOCTPUPYIOT OTACIIbHBIC IMOJOKCHHUA KHUTHW WKW CTaTbU, HO U CaMHU IIO CGGC ABJIFOTCS JOIIOJTHUTCIIbHBIM
HUCTOYHUKOM I/IH(l)OpMaHI/II/I JJIA YuTaTeis.

Ecimn dwuraTtens 3amHTEpecoBana Kakas-TO BBICKa3aHHAs aBTOPOM MbICHb, HE HaNIe[IIas IOAPOOHOTO
OCBCHICHHUA B JaHHOM HCTOYHHKEC, OH MOXCT 06paTI/ITBC$I K TEKCTY HCTOYHHKA, YIIOMHWHAcMOro B CHOCKEC, J'II/I6O K
WCTOYHUKY, KOTOPBIi OH MOXET HAWTH B CIIUCKE JIUTEPATyphl, PEKOMEHJIOBAaHHOW aBTOPOM JUIsI CaMOCTOSTEILHOTO
W3YYCHUSI.

CymiecTByeT HECKOJIBKO ()OPM BEICHUS 3aITUCEH:

— 1uiaH (IPOCTOM W pa3BepHYTHI) — HamOoJee KpaTkas (opma 3alicy HMPOYUTAHHOTO, MPEACTaBISIONIas
co00if TIepevYeHb BOMPOCOB, PACCMATPHUBAEMbIX B KHHTE WIH CTaThe. Pa3sBepHYTHIN IUIaH MpENcTaBisieT co0oi Oolee
MOAPOOHYI0 3aMUCh NPOYUTAHHOTO, C JeTalU3alliedl OTIENBHBIX IIOJIO)KEHWH W BBIBOJIOB, C BBIMMHCKON ITUTAT,
CTaTUCTHYCCKUX ONAaHHBIX U T.A. PaSBepHYTBIP'I IJ1aH — HeOHeHI/IMBIP'I IMOMOIIHUK IPH BBICTYIUICHWU C JOKJIaJOM Ha
KOHKPETHYIO TeMY Ha ceMuHape, KoH(pepeHmu;

— TEe3UCBHl — KPaTKO c(hOpMYIMPOBAHHBIE ITOJIOKEHHS, OCHOBHBIE IOJIOXKEHUSI KHUTH, cTaThu. Kak mpaBuio,
TE3UCHl COCTABIISIIOTCA MOCIIE TPEABAPUTEIHLHOIO 3HAKOMCTBA ¢ TEKCTOM MCTOYHHKA, IPU €r0 MOBTOPHOM MPOYTEHHH.
OHH MOMOraroT 3alIOMHUTh U CHCTEMAaTU3UPOBATh HH(POPMAIIHIO.

CocTraBiieHre KOHCTIEKTOB

Bouibiiryto posib B yCBOEHUU U TTIOBTOPEHUHU MPOWIEHHOT0 MaTeprala UrpaeT XOpOUIUid KOHCIIEKT, COAepKalllui
OCHOBHBIC HJIEU MPOYUTAHHOTO B YYEOHHMKE W YCIBIIIAHHOTO B JEeKIuH. KOHCIIEKT — 3TO, MO CYyIIeCTBY, HAOPOCOK,
pa3BEpPHYTHIN IUIaH CBA3HOTO paccKa3a o OCHOBHBIM BOIIPOCaM TEMBI.

B kakoii-To Mepe KOHCIIEKT paccuuTaH (B 3aBUCHMOCTH OT HHAMBUIAYaJIbHBIX OCOOCHHOCTEH CTYICHTA) HE
TOJIBKO Ha MHTEJUICKTYAJIIBHYIO U 3MOLMOHAJIIBHYIO, HO U Ha 3PUTENIBHYIO MaMSTh, IPUYEM TEKCT KOHCIIEKTa HEPEIKO
ACCOLIMUPYETCS €llle W C TEeKCTOM Y4YeOHWKa WIIM 3aluChio JIeKIUH. [loaTOoMy Ierde 3amoMHHAeTCs COIEpiKaHue
KOHCIIEKTOB, HANIFICAHHBIX pPa300pPYHBO, C MOAYEPKUBAHUEM WM BBIJIETICHHEM Pa3pPsIKON KIIIOUEBBIX CIIOB U (pa3s.

CIIUCOK PEKOMEHI[VEMOPI JIUTEPATVYPEBI
OcHoBHAaA
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