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Brenenue

Ilensro paboOTEI B 1abopaToOpuM SIBISCTCS YIIyOJIeHHE U 3aKpelieHUue MPUOOPETeHHBIX
TEOPETUUECKUX 3HAHUM IyTeM SKCIePHUMEHTAIbHOU MPOBEPKH TEOPETUUESCKUX MOJIOKEHHUM, a
TaK)kK€  3HAKOMCTBO €  KOHCTPYKIIMEM  SJIEKTPUYECKHUX  ceTeil, 00OopyJOoBaHHEM,
M3MEPUTEIILHEIMHU MPHUOOpPaMHU U aIlmapaTypoii, HCIIOJIb3YEMBIMHU B JTAOOpaTOPHH.

B pe3ynpTaTe BBIMOJIHEHHS Ja0OpaTOPHBIX pabOT CTYIAEHTHI JIOMKHBI IPHOOpecTH
YMEHHUS M HaBBIKM MO COOpPKE M HCCIECJOBAHUIO JJICKTPUUYSCKUX CXEM CETel, H3MEpPEHUAM
YIEKTPUUECKUX BeIWUYMH. TemaTmka JabopaTOpHBIX pabOT IIOMHOCTBIO COOTBETCTBYET
COJIEp KAaHHIO OCHOBHBIX pa3/eJIOB Kypca, M3ydaeMOT'0 B BBICIIMX TEXHHMYECKHX Y4UEOHBIX

3aBCJICHUAX.

B mpenmaraemMomM METOJMYECKOM YKa3aHMH OMMCAHO IIECTh JadopaTOpHBIX paboT. B
OITMCAHUH KaKJOH JadopaTopHOU pabOTEI c(hOpPMYIHpPOBaHA €€ IICIb, H3JI0KCHE OCHOBHBIC
TEOPETHYECKUE  IIOJIOKEHHS,  OINMCAaHa  CXE€Ma  YCTAaHOBKH  JUJII  IIPOBEICHHS
YKCIIEPUMEHTAJILHOTO MCCJICIOBAaHMUS, JaHBl PEKOMEHIALIMM IO IMPOBEJACHUK OIIBITOB U

00paboTKe pe3yJIbTATOB U3MEPEHHUH, 4 TAKIKE KOHTPOJBHBIE BOITPOCHI.

1. Ileav u 3a0auu uzyuenus OucyUnaIuUHbl

[lenpr0 JUCIHUIUIMHEL «Y CTPONCTBO IM(POBEIX MOJCTAHIMIN» SBISCTCS W3y4YEeHUE
TEXHOJOTHI I[HPPOBON KOMMYHHUKAIIUH, IIPUMCHSCMEIX Ha OOBEKTaX 3ICKTPOIHEPICTHKH.
PaccmaTrpuBaroTcsi ~ OCHOBHBIE ~ NPHUHIMIBI  MOCTPOEHHS H  (PYHKIIMOHHMPOBAHHS
MHUKPOIIPOLECCOPHEIX YCTPOMCTB, NX Ha3HAUYCHHUE B paMKaxX I[U(PPOBOH ITOJICTAHI[UH

3ajjadaMy U3Y4YCHUS JUCLMILINHEI SBIISETCS U3YUCHHUE:

— HCTOYHHKOB H BHKDHDMEPHGCTﬂﬁ JABHUKCHWA 141 HpﬂDﬁpﬂEDBﬂHHﬂ
HH(prMHHHDHHLD{ I[IOTOKOB B COBPCMCHHEIX I_IH(prBLIK CHUCTCMax VYIIpaBJICHUA o0BLeKTaMu
SNICKTPOSIHCPICTUKH,

- IIU(pPOBEIX IPOTOKOJIOB CBS3W, HA3HAUEHWUS U CTPYKTYPHl IIAKETOB IepeIadu
JTAHHBIX;

— MMKPOIIPOLIECCOPHBIX YCTPOUCTB P3A M HHTEIEKTyalbHBIX 3JIEKTPOHHBIX
YCTPOHCTB IM(PPOBOH ITOICTAHIIUH;

ConepkaHve JUCIMIIMHBI IIOCBSIIEHO BOIIpOCaM OpraHu3alydu cucTeM cbopa Hu
nmepenadyd  HHQOpMAIMU IS oOecneueHHs pabOTBEl  aBTOMATH3UPOBAHHEBIX  CHCTEM
CHeTIeperors vansnIenpe nentouas norpoctHIepeady U nmpeoOpa3oBaHus WH(MOPMAIHIH.
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‘e u.mamepuainl

NeictanTenen: ¢ 20,08 2021 no '20.08.2022 NICKTPOTCXHHUKH, PCJICHHOU 3allluThl U
3JIEKTPOOE30MaCHOCTH C MHTEPAKTUBHBIM MYJIBTUMEIMA 000pYIOBaHUEM
MynsTuMeIMIHOE 000pY/IOBAaHME: MHTEPAKTHUBHBIM MPOEKTOP, HOYTOYK, MAarHUTHO-



MapkepHas gocka. KoMmiaekT yueOHOM MeOenwu.
KoMmmuekT TUIIoBOTo 1adopaTOpHOTO 000PYIOBAHUS « DJIEKTPOIHEPIreTUKA — DIEKTPUUECKHUE
cTaHIUA U nmojctaguumn» D3 1-5CII-C-K.

3. Haumenoesanue nabopamopusix paoom

Ne OoBeM M3 aux
Tem YACOB | MPAKTHYECK
bl ad
HanmeHoBaHHe TeM THCIHILIHHBLI, HX KPATKOE CO/IepP:KAHHE
HCIT MOJAroTOBKA,
HILTH yacoB

HbI

4 JlabopaTopnass pabora Ne 1. ABromMaTHM4eCKOE€ MOBTOPHOE 3.0
BKJIIOUEHHE JIMHUU AIEKTPONEPE 1A

4 JlabopaTtopnass padora Ne 2. ABTOMAaTHYECKOE BKIIOYEHHE 3.0
pe3epBa NUTAOMIETO IIPUCOCANHCHUA

4 JlabopaTopHast padora Ne 3. ABTOMAaTHUECKOE PETYIMPOBAHUE 3.0
JACTOTEI BPAILIEHU I CHHX POHHOTO TEHEPATOpa

5 JlabopaTopHasi padora Ne 4. ABTOMATHUUECKOE PETYIMPOBAHUE 3.0
BO30Yy KIEHNA CHHXPOHHOTO reHeparopa

R JlabopaTopHasi padbora Ne 5. ABTOMaTHUECKAS CHHXPOHU3AIINA 3.0
rEHEPATOPA C CETHIO

S JlabopaTopHasi pabora Ne 6. ABTOMATU3MPOBAHHAA CHCTEMA 3.0
KOHTPOJIA M VueTa OJSJICKTPOSHEPIHH B IEHTPATU30BAHHBIX
KOMIUIEKCAX TUCIETUYEPCKOr0 YIIPABICHUS.

Hroro 3a 8 cemecTp 18

Hroro 18

4. Coodeprcanue nabopamopHsix padom

JIabopaTopHasi padora Ne 1
ABTOMaTHYECKOE IOBTOPHOE BKJIIOUYEHHE JJHHHH JJIeKTpoIlepeIaun

Ileans padoThl:

— U3YYHUTh aJITOPUTMBI pabOTHI ycTpoucTB AIIB Ha TMHMAX ¢ OJHOCTOPOHHUM ITUTAHUEM;
— M3YYUTh OCOOEHHOCTH B3auMoeucTBUS ycTporucTB AlIB u penelinol 3alMTHI;

— U3Y4YUTh DIPUHIMIEI pacdeTa ycTaBok AIIB nunHui snexkTponepenayd ¢ OqHOCTOPOHHUM
MATAHUEM.

Ocnogbt meopuu:

ABTOoMaTnyeckoe moBTOpHOE BKIOUeHUE (AIIB) muuuu snexrponepenadyn — oquH U3
caMbIX PacIpPOCTPaHEHHBIX BHUJOB aBTOMAaTHKH B ceTsax oT 6 mo 500 xB. IloBcemecTHOE

| AOKYMEHT NnoarinCAH ;
H SNEKTPOHHOW MOANUCHIO [ DﬁyCHGEHEHG TCM, YTO 6GJILHIEIH qaCThb
K Ceprudmkar: 12000002A633E3D113AD425FB50002000002A6 [HOIIIMMHCH. B JTHX YCIIOBHIAX, HGBTGPHDE
EESﬂa,ueneu: WWebayxoea TateaHa AnekcaHOpoBHa TBUEM pE.]IEfIHDfI 3aIUTHI, IO2BOIISIET
B Neicreutenen: ¢ 20:08/2021 no '20.08.2022 NCKTPOSHEPICTHYCCKOTO Dﬁﬂp}’ﬂDBﬂHHH-

Ilpunmun pgeictBus AllB oCHOBaH Ha aHalou3e MOJOKEHMS KJIo4a YIIpaBJICHUS
Beikntouatenss JIDII um ero peamsHoro cocrosHus. Tak, eciau Beikmodatens JIDI1
HAaXOJIUTCS B MMOJIOKSCHUHU «OTKIIOUSHO», 4 €r0 KU YIIPABJICHUS B IIOJI0KEHHH



«BKJIFOYCHO», MMPOUCXOoauT 3amyck AIIB M xomanjga Ha BKIIOUYCHUE BBIKIIOYATeIs. s
obecneuennss 3¢pdexTuBHOCTH AlIB BRIMOIHSAETCS ¢ BBIIEPKKOH BpPEMEHH, KOTOpasd
HE0OX0JUMa JJIs BBINIOJIHEHUS JBYX YCJIOBHU: 1) JIeMOHM3al[UU AYTOBOTO IPOMEKYTKA B
MECTE ITOBpPEKIECHHUSA; 2) O0OECIICUEHUS TOTOBHOCTH IMPUBOJA K OTKJIIOUYCHUIO B ClIydae
BO3HUKHOBEHMSI  MOBTOPHOIO  KOPOTKOro  3aMbIKaHus. Jlag  npemoTBpallleHUs
MHOTOKpaTHBRIX BKmodeHud JIDII Ha ycTolumBoe KopoTkoe 3ameikanue, AlIB
BEITOJIHSETCS ¢ (PUKCHPOBAHHOM KpaTHOCTHIO. Kak mpaBuito, mpuMeHSOTCS OJHOKPATHEIS
u aByxkpaTHele AlIIB. Kpome Toro, x AIIB npenwsBnsercs psij JOINOIHUTEIBHBIX
TpeOoBanui: 1) AIIB He momkHO NpUXOAUTH B AcHCcTBUE Hpu oTkIrodueHHU JIDII ot
KiIroda ynopasiaeHus; 2) AlIIB pgomxHo obecneuynBaTh YCKOpPEHHE JESHCTBHUSL PEICHHOMU
3aIUThI IIPU BKJIIOUEHUH Ha YCTOMYMBOE KOPOTKOE 3aMbIKaHUe; U T. 1. I1oJIHEIN nepedeHb
TpeOoBaHui, npeabaagieMbIX K AIIB JIDII npencrasnen B 11V .

IHopsinok BLINMOJIHEHUS padOTHI:

BHUMAHHUE! Jlabopamopnaa paboma 6binoHAemcsa npu 00OHOBPEMEHHOM
UCNONb30GAHUU 08YX 1aDopamopHblx cmoek «Moodenb s31ekmpocmanyuu Nely u « Mooenw
anekmpocmanyuu No2y.

1) Cobpate cxemy mabopatopHbeIX ucnbiTanui puc. 1.1. (BCE mMomymm cteHIa
noikHbel ObITeE OTKJIKOYUEHDBI!). Beikarouatens Q4 cHaOxeH yCTpOMCTBOM 3alllMThHI U
yIpaBIseTCs aBTOMATHYECKH. Y CTPOMCTBO 3aIllUTHl KOHTPOJHPYET TOKH (ha3 JIMHHHU
SIEKTpoIepeaud U (OPMHPYET YIIPABIISIONINE BO3ACHCTBUS Ha BeIKIOUaTeab Q4. Jlns
CO3JJaHUS KOPOTKOT'O 3aMBIKaHUSI HCIOJIL3YETCS MOAYIbh KOPOTKO3aMBIKATEIIS, HA CXEME
MOKa3aH BapHaHT €ro IOJKJIIOUEHHUS [JIi UMMTALUM PEKHUMa KOPOTKOIO 3aMBIKAHUS B
CepeIlMHE JHUHUM OJJekTponepenaund. (C IIOMOMIIBIO ABTOMATHYECKHUX BBIKIIOYATEIICH
QF1..QF6, pacmonoxeHHBIX Ha JMIEBOM IIAaHEIM MOJAYJS KOPOTKO3aMBIKAaTeNs,
BBIOMpaeTcss BUJ MOBPEXKICHUS. Y JaJCHHOCTh IO TOUKH KOPOTKOI'O 3aMBIKAHMS MOYKHO
PETYyIUPOBaTh C IOMOIILI0 M3MEHEHUS IOJIOKEHUM Iepekiarodatened SAl moaynen
JTUHUHN 3JIEKTpoIiepeaay.

2) Ha mpoTuBomoioxHOM Ta00paTOPHOU CTOMKE COOpaTh CXeMY UCIEITAHUN PHC.
1.2 (BCE moaymu crenga goinxHbel 0biTe OTKJIKOUEHDI!).

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



Q7
Y @ @
L
” - T1
Yy e
e @ @ Q@
(v][v

Hz || Hz Q3 &

O 0O

Puc. 1.1

3) Ha mabGopatopHbiXx cTomkax Nel wm No2 ycraHOBUTE mapaMeTphbl JTUHUU
ICKTPOIIEpEaad: a) cpeJHee 3HAUCHHUE IIPOJIOJIBHOM COCTABIISAIOIIEH (MEPEKIIOYATEND
SA1 B monoxxenue 2); 0) cpejHee 3HaUCHHUE ITOIIEPEUHON COCTaBISAIONIEH (IIepeKIr0YaTenH
SA2, SA3 B nmonoxeHue 2).

4) IlepeBecTu mnepeximodaTelb SA2 pexuMa yIpaBlIeHHd BbeIKIodaTtenem Q4 B
nojoxxeHue «ABT». IlepeBecTu nepeknrouarens SA2 pexxuMa yIpaBlIeHUS BREIKIOUATEIIEM
Q7 B nmonoxenue «Pyu». Ha mpoTuBOmoI0KHOM 1a00paTOPHOM CTOMKE MEPEKIH0YaATEIN
SA2 pexxuMa ynpapiaeHus BeikIrodaTessMu Q4 1 Q6 mepeBecTH B ImonoKeHue «Pyay.

5) Ha nepcoHalbHOM KOMIIBIOTEPE 3allyCTUTh IPOrPAMMHBEIM  KOMILIEKC
«DeltaProfi» (Ilycx — Ilporpammer — JlabopaTopubiii kommiaeke — DeltaProfi). OTkphITh
nabopaTopHyr pabdoty koMaHnou «Paborel — Peneiinas 3ammra — Padbora Ne2 MT3 c

HE3aBHCUMOU BBIJIEPIKKOM BPEMEHH.

FOKYMEHT MOAMMCAH Th BeIKTOUaTenh Q7 (kHomka SB1 Ha
ANEKTPOHHOW MOAMMUCHIO -
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Puc. 1.2

7) Ha mpoTHUBOIIOI0XHOM 51a0OpaTOPHOM CTOMKE: BKIHOUMTH NHTaHME CTEH]Ia,
BKJIFOUHNTE BeIKIOUaTenu Q4 u Q6.

1B “"—“"ﬁﬁ@mémﬁdﬁhﬁ%ﬁf" TCTTTOCTI 3aIIUMTY B PEKUM pabOTHI «JIEMCTBUE HA

CH) QNEKTPOHHOW MOAMNKCHIO MBIIIM Ha OpsMoyrojbHuke «MT3», B
Ceprucbukar:  12000002A633E3D113AD425FB50002000002A6 p .

HD--Enaneneu: Webayxoea TateaHa AnexkcaHgpoeHa HEﬁpEiKJIIDLIHTE.]IL «I'CXKHUM pﬂ OTbI» B

110,
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9) 3anmycTuTh nporpamMmy B paboTy kHomkon «IlyCck» WM KOMaHIOM TJIaBHOTO
MeHI0 «YmpasiaeHue — [lyck» unu ropsuen kimasuiien FJ.

10) JucTaHIIMOHHO BKIHOUMTE BEIKIIOUaTeIb Q4 OJMHAPHBIM IIETYKOM JIEBOU
KHOIIKM MBIIIN 110 3€JICHOMY IIPSIMOYTOJBHUKY C BCIUIBIBarOIEeH IoAcKa3kol «Q4».
IIporpamMma Bcerja oToOpa)kaeT TEKYILEE COCTOSHHUE BBIKIHOYATEIS (3€JIEHBIM —
OTKJIFOUCH, KpaCHBIM — BKJIIOYeH). IIpu mpaBuiabHO coOpaHHOM CXEME M BBICTaBJICHHBIX
nmapaMeTpax BeIKIIIOUaTeab Q4 MOKeH BKIIIOUUTHCS, a €ro IIBET U3MEHUTLCS Ha KpPaCHBIM.
[Ipu »TOM, Ha MHeMOcCXeMe OTOOpa)karTcs TEKyIUHe BeIHM4YHHBI TokoB (a3 A.B u C
JIMHHUY 3JIeKTpoIepeiaui, B JJAHHOM CIydae, TOK TpeX(a3zHol Harpy3KHu.

11) 3ammcaTe BEIUYUHY TOKa HATPY3KHU [ 45440 . OTKIIIOUUTE BBIKITIOUaTelb Q4.
OcTaHOBUTE mporpaMMy KHoNkKou «CTom», KOMaHJOM TJIaBHOIO MEHIO «YIIpaBJIEHHUE —
Ctom» umu ropsiue knasuiien FO.

12) Paccuuratsh TOK cpabaThIBaAHUS 3aIUTE c3=1 pa6mae K HK 3

/K o3 . KoapduumeHr HameKHOCTH K 1 s paBHBIM 1,2.

Koaddumnmenr 3amycka aBuratelbHod Harpy3ku K ; mpunars paBHEIM 1. Koaddumuent

Bo3Bparta pejie Toka K po3 nmpuHaTh paBHEIM 0,95. PaccuuTaTe TOK cpaOaThIBaHUSA pejie

toka I cp= 1 3*Key/ ny . Kosbduuent tpanchopmaruu tpaichopmatopa Toka
npuHATEL paBHBIM 1. Koaddunuent cxemel Koy omnpenensercs BEIOpaHHON cXeMOM
COeJIMHEHHSI 0OMOTOK U3MEPUTEIHLHBIX TPaHC(HOPMATOPOB TOKA B OOMOTOK peJie ( IBOHHOM
IIETYOK JI€BOM KHOIIKOM MBIIIM Ha mpsaMoyroiabHuke «MT3», B mnosBUBIIEMCS
IUAJIOTOBOM OKHe mepekiarodatelb «(Cxema coemuHeHus oOMoTrok TA»). Baectu
pacyeTHBIN TOK cpabaThIBaHUS 3aIUTEI B JUAJIOTOBOM OKHE IapaMeTPOB 3aIlUTHI.
YO0enurcs B TOM, 4TO B MapaMeTpax 3allUThl BEIOpaHa cXeMa COSIUHEHUSI OOMOTOK
«IOJTHAS 3BE3/1a».

13) OTKpBITH IHAOTOBOE OKHO HacTpoukH mapameTpoB AIIB (mBorHOM IIEmI4oK
JI€BOM KHOIIKOU MBIIIN Ha IIpsaMoyroiabHuke «AlIB»). YcTaHoBUTE mepexirouaTeb
«KPaTHOCTB JIEUCTBUS» B MOJIOKEHHE «ABYXKpaTHOoe». [lepekmtouarens «YckopeHue
NEVCTBUS PeNeHON 3aIlUThD) B ITOJIOKEHUE «OTKIIFOUESHO).

14) IlpoBeputs pabdoty AIIB mpu camo ycTpaHSIOMIEMCS KOPOTKOM 3aMBIKaHMH.
IlepeBecTu 3amMTy B pPEXKHUM JEUCTBUS Ha OTKIHOYEHHE. 3alyCTUTh ITPOrPaMMHLIM
KOMIUIeKC B paboTy komaHjon «llyck». IlomaTe koMaHIy Ha BKIIOUEHHE BBIKIHOYATEIS
Q4. Co3mate KOPOTKOE€ 3aMBIKAHHE IIEPEBOJIOM Iepekiarouareas SAl Moy
KOPOTKO3aMBIKATENs B MojokeHue « Bkm». [Ipu nmpaBUIbHO BEIOpaHHBIX yCTaBKaxX 3aIlldTa
cpabaThIBaeT C 3aJIJaHHON BBIJIEPIKKOW BPEMEHH, OTKIIOUas BbIKIKOYaTens (Q4, ero 1mBer
CTAHOBUTCS 3€JICHEIM, a MpsaAMoyroabHHK «MT3» KpacHBIM, YTO CBHUAETEIBCTBYET O
cpabaTeIBAHUM YyKa3aTeJIbHOTO pene 3amuThl. Illendyoxk neBOM KHOIKOW MBI II0
npsiMoyronbHUKY «MT3» cOpachkiBaeT COCTOSIHHME YyKa3aTeJILHOro pene (aHaJOTUYHBIN
3pdexT mocturaercs HaxkaTHeM KHomku «COpoc» B JHUAJOTOBOM OKHE ITapaMETPOB
saimuTel). CPA3Y I1IOCJIE CPABATbLIBAHWA 3AIIIMWMTDBI oTKkIOUYUTE KOPOTKOE
3aMbIKaHHE (IIEpeBOIOM NepekarouaTeas SAl MOy KOPOTKO3aMBIKATEIS B MOJIOKEHHUE
«Otk»). AIIB ¢ BEIIEp)KKOM BpeMEHH I10/1aeT KOMaH/y Ha BKIIFOUEHHE BhIKIrouaTens Q4.
BoccranaBnuBaeTcss HOpMallbHBIN PEKUM PaOOTHI.

15) IlpoBeputh aBTOMaTmueckui Bo3BpaT AlIB. /[lag 53Toro, moOBTOPUTH

OKYMEHT MOAMUCAH -
Imp y A n%,unmcun >aTBIBATE B Ka)KIOM CIIyJae.
Ceprudnkar: | 12000002A633E3D113AD425FB50002000002A6 MBOM KOPOTKOM 3aMBIKaHMH. J[J1s1 3TOTO,
B . llleGayxosa TatbfiHa A y y
coB AT KOPOTROG SdmMbikame. v 'HOM BBIIEPKKON BPEMEHH, OTKIIOUAET
BB fliictautenien: 6 20.08.2021 1o 20,08:2022 IM, a IpIMOyroiabHUK «MT3» KpacHBIM,



4TO CBUETEILCTBYET O cpa0daThIBAaHUHU yKa3aTeJapHoro pene 3amurel. AIIB ¢ Beigepxkoi
BpEMEHHM | cTymeHM BKIrodaeT BeIkIrodaTenab Q4. MT3 ¢ 3ajaHHOU BBIJIEPIKKOU BpEMEHU
cHoBa oTKIrodaeT BeIKIouUaTenb Q4. AIIB ¢ BeImepKkKoll BpeMEHH 2 CTYIICHH CHOBA
BKJTIOUaeT BeIKIOUaTtelb Q4. MT3 ¢ 3amaHHOM BBIAEPIKKOM BPEMEHH CHOBAa OTKIKOYAET
BeIKItouaTens Q4. lansHenmas padora AIIB 0nokupyercs.

17) Otkmouutrsk KopoTkoe 3amblkaHue. KButupoBate AIIB, mepeBojgoMm kiroua
yIIpaBjeHUS BeIKIOUaTeaeM SB4 B mol0KeHUEe «OTKID).

18) OTKpEITE AUAIOTOBOE OKHO HacTpolku mapameTpoB AlIB (gBoiiHOM Imemdokx
JI€BOM KHOIIKOU MBIIIN Ha IIpaMoyroiabHuKe «AlIB»). Y cTaHoBUTE mepekirouaTesb
«KpaTHOCTh JEHCTBHUS» B IIOIOKEHHE «OJHOKpaTHoe». Ilepexmrouarens «YckopeHHe
JIENCTBUS PEJICHHOM 3alllUThD YCTAaHOBUTEL B IOJIOKEHHE «YCKOpeHHUe JeucTBus P3 mocne
AlIB».

19) Ilposeputs padoty AIIB mpu ycToHUMBOM KOPOTKOM 3aMbIKaHMHU. [[s1 3TOTO,
MojlaTh KOMaH/y Ha BKJIIOUYEHHUE BhIKIIOUaTelss Q4, co3maTtk KOpoTKoe 3aMbikanue. MT3 ¢
3aJJaHHON BBIJIEPIKKOM BpeMeHM, OoTKiIroudaeT BeIkIodaTelb Q4. AIIB ¢ BeIgepikkon
BPEMEHHU BKJIIOUaeT BeIKIHOUaTeIb Q4. MT3 orkiarouaeT BeIKITIOUaTens Q4 0€3 BRIICPIKKU
BpeMeHH (110 e yckopenud). lansHenmas padora AIIB O0mokupyercs.

) OtxmounTk KOopoTKoe 3amblkaHue. KButupoBaTes AIIB, mepeBomom kiroua
yIIpaBJICHUS BRIKIHOUaTeaeM SB4 B mOI0KEHNE «OTKID).

21) OTKpBITH JUAJIOTOBOE OKHO HacTpoukKH mapameTpoB AIIB (gBoliHOU Iieadok
JI€BOM KHOIIKOU MBIIIN Ha IIpsaMoyroiabHuke «AlIB»). YcTaHoBUTE mepexirouaTeb
«KpaTHOCTh JCHCTBHUS» B IIOJIOKCHHE «OJHOKpaTHoe». Ilepexkmrouarens «¥YckopeHue
JNENCTBUS PEICHHOM 3alllUThl» YCTAHOBUTHL B ITOJIOKEHHE «yCKOpeHHe AeucTBus P3 0
AIIB».

22) IlpoBeputs padoty AIIB nmpu ycTOMYHMBOM KOPOTKOM 3aMbIKaHUU. OnpenennThb
pa3znuuus B anroputMme pabotrel MT3 u AIIB mo cpaBHeHUIO ¢ IPEABIAYILMM OIILITOM.
CraenaTs BEIBOAEI O MMPAaBUIBHOCTHU JEHUCTBUM PEIICMHOM 3aIllMThl I aBTOMATHKH.

23) OTKIIOYUTH BCE BBIKITIOUaTeaH. OTKIIOUUTE IUTAaHUE CTEH]IA.

24) Odopmurs oTdyeT no nadbopaTopHoi padoTte. B oTueTe mpeicTaBUTL BpeMeHHEIE
nuarpaMMbl paboTel P3MA 1715 BceX MPOBEIEHHBIX YKCIIEPHUMEHTOB.

KoHTpoJILHBIE BONIPOCKI:

1. Kak BEIOMparOTCcsl yCTaBKH BpeMeHHM cpadaTbeIiBaHU IByXKpaTHOro AIIB?

2. UTo Takoe yCKOpEHHUE JICUCTBUS peIeuHOoM 3aiuThl npu AIIB?

3. B uem pasnuna yckopenus aencteus penerHou 3amuThel 1O u ITOCJIE AIIB?

4. B yeM nipeuMyI1IecTBa YCKOPEHUS JIEUCTBUS pejieMHoM 3amuTel 7o AIIB?

5. Uto Takoe Bpems aBTomaTudyeckoro Bo3para AIIB, nms yero onHo HeoOXoqumo, U3 Ka-
KUX YCIIOBUM BeIOUpaercs?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



JIabopaTopHasi padbora Ne2
ABTOMATHYECKOE BKJIIOUEHHE pPe3epBa MUTAKOIIEro MpUucoeInHeHHs

Ileas padoThI:

— U3YYUTH MIPUHLIUIL JEUCTBUS U 0COOEHHOCTH pabdOTEl YCTPOMCTB aBTOMAaTHUYECKOTO
BKJIFOUEHUS Pe3€pBa IMIUTAIOIIETO MPUCOEIUHEHUS.
OcHogbl meopuu:

ABTOoMaTHueckoe BKmMOUeHHE pe3epBa (ABP) nuraromero mpucoeIMHEHUS
MOJIYUYWIO IIUPOKOE pPacCIpOCTpaHEHUE B paclIpeAeIMTENbHBIX CETSIX C OJHOCTOPOHHHUM
nutaHueM. Ilpumenenue ABP 1nenecoobOpazno Ha mnojAcTaHIUSAX, HMEKOIUX JIBa
HE3aBUCHUMEBIX MCTOYHMKA ITUTaHUS, HO padOoTarIMX IO OJHOCTOpOHHEM cxeme. Takad
CUTYyalldsl MOJKET UMETh MECTO B Cy4yasiX, Korja: 1) MCTOUHHUKH NMHUTAHUS HE JOMYyCKarT
peKUMa IapajuieIbHOU padOTHI Ha OOILYIO HAarpy3Ky; 2) YCTPOMCTBA PEJICMHOU 3all[UTEL U
ABTOMAaTHUKH PaCIpeeIUTEILHON CETH CIPOSKTHPOBAHBI C PACUETOM Ha pagUalbHYIO
CXEeMY OJJIEKTPOCHAOKEHUS, TOrJa BKIHOYEHHE MCTOYHHKOB Ha IMapalUleJIbHYI0 padboTy
NPUBEAET K CO3JJaHHUK PEXKHUMa CETH C JABYXCTOPOHHUM IMMTAHUEM M IOTpeOyeT
MOJIEPHU3ALIMU BCEro KOMIUIEKCA pPEISMHON 3aIluThl M aBTOMATHKHU, 3) COXpaHEHHE
paJuadbHOM CXEMBl SJEKTPOCHAOKEHMS HEOOXOMUMO IS CHU)KEHHS TOKOB KOPOTKMX
3aMBIKaHUM, YJ00CTBa PEryJIUpPOBaHUA peKUMa pabOThI CETHU MO HAINPSDKCHUSAM B y3JIaX M
MEPETOKAM aKTUBHOU U PEaKTUBHOU MOILHOCTH.

HenocTtaTkoM Takoro pelleHus SBISETCS TO, YTO MPU HCUE3HOBEHUU MUTAHUS OT
OJTHOTO M3 MCTOUYHUKOB (pabdodyero MCTOYHHKA), MOTPEOUTEIN TEPSIOT MUTAHHE Ha BPEeMs
ONEpPAaTUBHBIX IIEPEKIIOYEHUN (mepeBoja MoTpeOuTeneld Ha pPe3epBHBIM HCTOYHHUK
nuTanusd). IIlpumenenne ABP no3BonseT cokpaTuThk BpeMs IIEPEPBIBA HIEKTPOCHAOKECHUS
noTpeOuTenel, TaKk Kak MepeBOJ IOTpeOuTeNner ¢ padodero Ha pe3epBHBIM HCTOYHHUK
MATAHUS OCYILIECTBIISIETCS aBTOMATHYECKH.

K ycrpoiicteam ABP npennsaBisioTcs clIeayrOIue OCHOBHEIE TpeOoBaHus: 1) ABP
NOJKHO MPUXOJUTE B ACUCTBHE IPU MCUYE3HOBEHUM HAMPSIKEHMS Ha IIHWHAX MOTpeOUuTess
Mo JIF0OOM MpUYHHE, B TOM YMCJI€ MPU aBapUHHOM, OIIUOOYHOM MIIH CaMOIIPOU3BOJIEHOM
OTKJIFOUEHUH BBIKJIIOUATEIS padouero MCTOYHMKA NHTaHWA; 2) BxiIroueHue pe3epBHOTO
MCTOYHHKA OCYILECTBISETCS TOJBKO IIOCJIE OTKIOUEHUS paboyero MCTOYHHUKA IHTAHUS,
4TO IPEOTBpPAIACT BO3MOKHOCTE HE CUMHXPOHHOIO BKJIFOUCHHUS MCTOUYHMKOB MUTAHWS, a
TaK JX€ IPEJOTBpaIla€T BKIKUYEHHE PE3EPBHOIO MCTOUYHMKA Ha KOPOTKOE 3aMBIKAHHE B
[ernsx padbouero ucrouHuka nutaHus;, 3) ABP cpabareiBaeT pake ecinm HampshpKeHHE Ha
MIUHAX MOTPEOUTEII HCYE3]I0 MO IMPUYMHE KOPOTKOIO 3aMBIKaHHMS Ha muHax (T. €.
JNOMYCKAETCS BKJIKOUEHHE pPE3EPBHOIO HCTOYHMKA Ha KOpPOTKoe 3amblikaHue); 4) ABP
obecrieydBaeT YCKOPEHHE JIeMCTBUS pPEISHMHOM 3alllMThl IIPH BKIKYEHUH PE3ePBHOTO
MCTOYHHKA Ha YCTOMYHMBOE KOPOTKOE 3aMBIKAaHUE U T.]I.

Ilopsinok BLINMOJIHEHHUS padoOThI:

BHUMAHUE! JlabopamopHasa paboma 6blNoIHAemMcsa NPU 00OHOBPEMEHHOM
UCNOAb30GAHUU 08YX N1abopamopHblx cmoek «Moodeb 31ekmpocmanyuu Nely u « Mooenw

B

2.J1€ NOKYMEHT NOANMMCAH
SNEKTPOHHOW NOANMUCHIO
Ceprucpukar: 12000002A633E3D113AD425FB50002000002A6 [ No2 coOpate cxemy m1abOpaTOPHBIX
%00 b b wva b 5505 M) 4 Cokiawionl el 5 2.0l i L e ik ks pkHel ObiTe OTKJIFOUEHBLI!). Ha cxeme
10!/ peiicrantenen: ¢ 20.08.2021 no 20.08.2022 qala A4 Mopmyis BBOJa BBIBOJA IS

M3MEPEHUS HaIpsOKeHUS a3kl A CHUCTEMBI COOpPHBIX IIMH OTHOCHUTEIBHO HEHTpalu
BTOPUYHON 0OMOTKH cHJI0BOTO TpaHcpopmaTtopa T1.
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BeIKIIOUaTeneM Q6 B monokenue «Pyu». Ha nmpoTuBomonoxHON 1a00OpaTOpHOU CTOMKE
nepexmovaTem SA2 pexuma yrpaiaeHUs BeIKTouatensasMu Q4, Q6 u Q7 mepeBecTu B
MOJIOXKECHHUE «Pyu».

4) Ha npoTHUBOIIOJIOKHOM J1a00OpaTOPHOM CTOMKE: BKIKOUWUTH IIMTAaHHE CTEH]Ia,
BKJTIIOUMTH BeIKIOUaTenu Q4 u Q7 (kHonku SB1 Ha nUIIeBBIX MaHEIsIX MOy JIEH).

5) Ha nepcoHalbHOM KOMIIBIOTEPE 3alyCTUThL IPOrPAMMHBEIM  KOMILIEKC
«DeltaProfi» (Ilyck — Ilporpammer — JlaGopatopubeiii komiuieke — DeltaProfi). OTkphITh
nabopatopHy pabdbory komaHgou «Paborel — ABTomaTtuka DDC — PabGora Ne2 ABP
MUATAIOIIETO MPUCOETUHEHUSD).

6) BeiBectu ABP u3 pabothl. 171 3TOro, OTKpBITE OKHO HACTPOMKH ITapaMETPOB
ABP (1BoliHOM IIeTYOK JI€BOM KHOIIKOM MBIIIN Ha NMpIMOYyrojJsHuKke «ABP») 1 nepesectu
nepexkaouaTesib «PexuM padoTel») B MOT0KEHUE «OTKIKYEHO». 3allyCTUTh IIPOrpaMMy B
paboty kHomkou «Ilyck» mMnM koMaHJJOUM TJIaBHOTO MEHK «YmpaBiaeHue — Ilyck» uam
ropstuei knapuiieii F3.

7) JucTaHIIMOHHO BKJIKOUYUTH BBIKIHOUaTeIb (Q4 mepeBojioM KIIFOYa YIpaBIEHHUS
SB4 B momoxenue «BKI.». Ilporpamma Bcerma otoOpakaeT TEKyIIEe COCTOSHHUE
BBIKJIIOUATENS (3€JIEHBIM — OTKIIFOUEH, KpacHbBINM — BKIO4UeH). Ilpu nmpaBunsHO coOpaHHOU
CXE€M€ U BBICTAaBJICHHBIX IapaMeTpax BbIKTIOUaTelb (Q4 MOIKeH BKIKOUHMTHLCS, a €ro IBET
N3MEHUTHLCS Ha KPaCHBIN.

8) Brxurounte BeIKITFOUaTens Q6 kHomkow SB1, pacrionoxeHHONW Ha JIMIIEBOM
MaHeJId MOJIYJIS BBIKITHOUaTe s kaoeasHou JIDII.

9) Beectu ABP B paborty. 15 3TOro, oTKpeITE OKHO HacTpOUKH mapameTpoB ABP
(IBOMHOHN IIIEJIYOK JIEBOM KHOIIKOM MBIIIN Ha mpsMmoyroibHUke «ABP») m mepesectu
nepekIrovaTesb «PexuM paOoThD) B MOJIOKEHHE «BKITIOUCHO).

10) IlpoBepure nenctBue ABP mnpu ommMOOYHOM OTKIHOUEHHUHM BBIKIHOYATEIS
paboyero WCTOYHMKA MNUTaHUA. Jlnsg 9SToro, mojaTh KOMaHAY Ha OTKIHOUYEHHE
BeIKTOUaTead (Q4 mepeBogom kimroua ynpasicHus SB4 B momoxeHue «oTki.». ABP
cpabaThIBa€T U BKJIIOYAET BBIKIHOYATEIb PE3EPBHOrO HCTOUHUKA Q7.

11) BoccTaHOBUTE HOpPMAaJBHBIM  pPEXHMM  padOTBl (IIEpPEeBECTH  IMUTAHUE
noTpeOuTeer Ha pabouui UCTOUHUK nuTaHus). Jas storo: BeiBectu ABP u3 paGoThl,
OTKJIIOUMTL BBEIKIIIOYaTteab Q7 pe3epBHONO MCTOYHHMKA MHUTAHUS TIEPEBOJOM KIIFOYa
yrpaBiaeHus SB7 B moJloxKeHHEe «BKI.», a 3aTeM B IOJIOKEHHE «OTKII.», MEPEBECTU KIIHOY
yipasiaeHus SB4 B monokeHue «BKII.», BBECTHU B padboty ABP.

12) IlpoBeputrs nerictBue ABP npu wMcue3HoOBeHHMM HampsHKEHUS Ha paboueMm
NCTOYHHUKE MUTaHUA. /]I 3TOro, Ha MPOTHUBOMOJIOKHOM 1a00paTOPHON CTOMKE OTKITFOUUTE
BeIKIIOUaTenb Q4 kHomkod SB2 Ha nMIeBOM MaHEIM MOJJYJIS BBOJHOTO BBIKIHOYATEIS.
ABP cpabarbeiBaeT, OTKIIOYAass BBIKIIOYATENIL pabodero wuctouHuka Q4 u BKIrOYas
BEIKJTIOUATEIb PE3CPBHOIO MCTOUHUKA Q7.

13) BreiBectu ABP n3 pabotbl. OTKIIHOUHTE BCE BBIKJIHOYATEIM Ha Ja00OpaTOpHOH
crouke Nel m No2. OrknrounTs nuTaHue creHga. OcTaHOBUTH pPadOTy MIpOrpamMMsbl
kHonKoM «Ctomm»y. OhopMHUTL OTYET 10 1abopaTOpHOI paboTe.

KoHTpoIEHBIE BOPOCHI:

1. O0BsicHUTE HAa3HAUCHHE FCTDGﬁCTE dBTOMATHYCCKOI'O BKJIIOYCHHWA pEBEipEEl?

NOKYMEHT NOANMCAH 9
2. SMEKTPOHHOW MOAMMCHIO rBam ABP"
3_ |Cepmudmkar: | 1 12000002A633E3D113AD425FB50002000002A6 )
4- Bnageney: Lebayxoea TaTkAHa AnekcaHOpoBHa o HpHKDﬂHTL B ﬂEﬁCTBHE?

S. |Deicravranen: ¢120.08.2021 no 20.08.2022 1 IBYXCTOPOHHErO JeUCTBUSA !
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JlabopaTopHasi padora Ne3

ABTOMATHYECKOE PEryJJHPOBAHHE YACTOTHI BPAIIIEHHSI CHHXPOHHOI0
reHeparTopa

Ileas padoThI:

— U3YUYHTE IIPUHIOUIIEI aBTOMATHYCCKOTI'O YIIPABJICHUA IIPUBOJHBIM JIBUT'aTCIICM,
— U3YUYHUTH 0COOEHHOCTH aBTOMAaTHUYECKOTO PCTYJINPOBAaHHUA YaCTOTEI U aKTUBHOM
MOIIIHOCTH B pCKHUMaX XOJIOCTOT'O X0J1a U HﬂpHJIJIEJIBHGfI pﬂﬁDTLI C CCThIO.

OcHogbl meopuu:

ABTOMATHYECKOE pEryJIMpoOBaHUE 4YacTOThl M aKTUBHOM MoIlnHocTH (APUM)
oOecrieuyrBaeT BBIMOJHECHUE OajlaHCa AaKTUBHOM MOIIIHOCTH B DHEPrOCHUCTEME B KaiKIbIU
MOMEHT BpE€MEHHU IIPHU OTHOCUTEIBHOM IIOCTOSHCTBE YacTOTHL. IIpu OTCYTCTBUM YCTPOMCTB
APYM  0Oamasc axkTUBHOM  MOIIHOCTH oOecmeuuBaeTcs 3a CUET CBOWCTBA
CAMOPETYJIMPOBAHUSA  JHEPTOCUCTEMEI, KOTOPOE B  OCHOBHOM  OIPEAEHSICTCS
peryaupyrmuM 3¢gdekToM Harpy3ku. Tak, npu jgeduUIMTE aKTUBHOH MOIIHOCTH,
ICKTPOMATHUTHBIM MOMEHT Harpy3KH CHHXPOHHBIX TI'€HepaTOpOB IIpeodJIaaeT Haj
BpaIllalOI[MM MOMEHTOM, CO3/]aBa€MbIM TypOMHAMH, B pe3yJbTaT€ 4YEro 4YacToTa
BpaIllEeHUSI MAIlIMH CHIDKAeTCs, CHIDKAeTCS 4YacToTa HampshkeHus B ceTU. Ilockonbky,
AKTUBHAs MOILHOCTh IIOTpeOUTeNled 3aBHUCUT OT YacTOTHI ITHUTAIOIIETO HAMPSHKEHUS
(perymupyromui  3p@QeKT Harpy3ku), CHHI)KCHHE 4YacTOTBI IIPUBOJIMT K CHE)KCHHUIO
CYMMapHOH MOIIIHOCTH IOTpeOuTenei, T. €. K YMEHBIICHUIO BEJIMYUHEI JIe(HIINTa
aKTUBHOM MOIIHOCTH. He TpyaHO 3aMeTHTh, YTO JaHHBIM IPOLECC CHUIKEHHUS YaCTOTHI
OyJeT HpOoAOJDKAThCAd O TeX IIOp, MOKa MOIIHOCTE MOTPEOMTENEeH YMEHBIIUTCS Ha
BEIMYMHY IIEPBHYHOrO Je(HIHNTa aKTUBHOM MOIINHOCTH. bamanc MomHOCTH Oyjer
YCTAHOBJIEH, HO IIPM HOBOM 4YacTOTE, MCHBIICM YEM HOMHHAJILHAsA. AHaJIOTUYHas
CUTyalusi OyJeT HaOIrJaThCs IIPHU MU30BITKE AKTMBHOM MOIIJHOCTH, 4YTO IIPUBEAET K
MOBBIIMICHUIO YacCTOThl HANPSHKEHUS B CETU. | JIaBHBIM HEJOCTaTKOM CBOMCTBA
CAMOPETYJIMPOBAHUSA JHEPTOCHUCTEMBI SBISICTCS M3MEHCHHE YaCTOTHI B MIHPOKOM
IUaa3oHe, 4ro HegaonycTumMo B cooTBeTcTBHMU ¢ 'OCT. ABToMaTHYeCKHE PETryISTOPEI
JaCTOTHI U MOIIHOCTH OOECIIEUMBAIOT CTAaTHYECKOE (MM acTaTHYECKOE) peryJIHpOBaHHUE
MOIIHOCTH CHHXPOHHEIX I'€HEPATOPOB MPU U3MEHEHHUHM YaCTOThI B SHEPrOCUCTEME, TAKUM
o0pa3zoM, UTO MPU CHUIKEHHH YaCTOTHI MOIIHOCTH I'€HEPAaTOPOB YBEIWUHUBAETCS, a MpU
YBEIIMUEHUU — CHWJKAETCS. ITO IPUBOJUT K TOMY, 4UYTO H3MEHEHHS 4YacTOThl B
YHEPrOCUCTEME IIPH HAPYIIEHMAX OajlaHca MOILIHOCTHU, IPOUCXOJUT B 3HAUHUTEIBHO
MEHBILIEM JHaMa3oHe.

Ilopsinoxk BLINMOJIHEHHS padoOThI:

1) Cobpatk cxemy nabopatopHbIx ucneiranuid puc.3 (BCE Moaynu cTeHia JOIDKHEL
oeiTe OTKJIFOUEHDI!). M3mepurensHbii kaHan mo Toky Al mojayns BBoja BKIIHOUCH
mocjaeoBaTebHO B a3y A cunoBoro TpaHchopmatopa T2 co CTOPOHBEI COOPHBIX IIIHH.
3MepuTenbHBIM KaHal 10 HampsyKeHHuo A4  MOJyIs BBOJA-BBIBOJA MOJKIIFOYEH

AOKYMEHT NOANUCAH |-
Ilc SNEKTPOHHOM MOANMUCHIO OBOTO TpHHC(prMHTDpH T2

Ceptuchmkar: | [12000002A633E3D113AD425FB50002000002A6 2EHMAa prEIBJIﬂHHH BEIKJIFOYUATCIICM Q7
(tha,qeneu: Lebayxora TaTeAHa AnexkcaHapoBHa {{qu}}. HEPEKJIID[IHTEL]IL SA2 pE}KHMH
Y1 feiicreurenen: c 20.08.2021 no 20.08.2022 |_JDHH3HI_IHH) [ICPEBECTH B ITOJIOXKEHHUE

«ABTY.
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SNEKTPOHHOW NOAMUCHIO
Ceptudumrkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeney: ebayxoea TateAHa AnekcaHapoBHa Ia prHEJIEHHH MD,E[}’JIEM BGBﬁ}’H{ﬂEHHH B

110, HUTE B Kpﬂﬁﬂﬂﬂ JICBOC ITOJIOKCHUCE.
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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4) IlepeBecTn mepekimrodatenb SAZ2 pexuMa yIOpPaBICHUS MOJYJIEM YacTOTHOIO
nmpeoOpa3oBaresis B mojoxeHue «ABT». Ilorenmomerp RP1 ycTaHOBUTE B KpaiiHee JIEBOE
nojioxkeHue. Ilepexkmouatens SA1 pa3zpelieHHss paOOTBEI YaCTOTHOTO MpeoOpa3oBaTeIs
YCTAHOBUTH B CpeJHEE MOJIOKEHHUE.

5)Bkarouute mmMTaHMe CTeHja. BKIOUYMTE MOHUTAaHUE MOIYJEH: HM3MEPUTEIIs
CKOPOCTH, CHHXPOHHU3AlIUH, TpeX(a3HOM CETH.

6) Bxmrounrts BeIKITrOUaTEens Q7 Momayns Tpexdasznou ceTH (kHomka SB1).

7) Ha nepcoHalbHOM KOMIIBIOTEpPE 3aIlyCTHUTHL IIPOTPAMMHEIA  KOMILUICKC
«DeltaProfi» (Ilyck — Ilporpammer — Jlaboparopueiii komiuiekc — DeltaProfi). OTkphITh
nabopaTopHyro pabory komaHaou «Paborel — ABTomatmka D2OC — Pabora Ne3
ABTOMAaTHYECKOE PETYIMPOBAHUE YaCTOTHI BpamieHus CI».

8) 3amycTuTh IporpamMmy B paboTy KHomkon «llyck» WM KOMaHIOH TIJIaBHOTO
MeHIO «YmpasiaeHue — [lyck» unu ropsuen kimasuieu F3.

9) IlomaTe kKOMaHJy JUCTAHIIMOHHOIO BKJIIOUCHUS BBIKIIOYATEIS IIPUBOJHOTO
JBUTATEIIS ILETYKOM JIeBoM KHONKHU MbIIM (JIKM) mo nzobpaxxenuto Beikrouarens Q1 Ha
MHEMOCXEME.

10) BxmrouwTh nuTaHWue MOIYJIS BO30YKIEHMS U IUIAaBHO YBEJIMYMBass TOK
BO30Y)KJIEHHUS BBIPOBHSATH IIO IIOKA3aHUSIM BOJLTMeTpoB V1 um V2 HanpsokeHHsS co
CTOPOHEBI TE€HEpAaTOpa M CO CTOPOHEI CETH.

11) M3meHss 3HaueHHE YCTaBKU PEryasaTopa Mo 4acToTe (peryasarop «3agaHue Io
gacToTe, 00./MMH.» B OKHE HacTpouku ImapameTpoB APUM) BEIpOBHSTE 4YacToTy
BpaILICHUS 3JIEKTPOMAILIMHHOTO arperaTa ¢ 4aCTOTOM B CETH.

12) IIpu HeoOXoguMocTH, MOBTOPUTHE II.11 1 m.12 115 BEIpaBHUBaHUS HAIIPS)KEHUH
M 4acCTOT.

13) Ilo moka3zaHuUsSM CHHXPOHOCKOIA IIOAaTh KOMaHAY JUCTAHI[MOHHOTO
BKIJTFOUEHHUS MOAYJs cuHXpoHu3anuu (memdok JIKM mo uzobpakenuro Beikimrodatens Q3
Ha MHEMOCXEME) B MOMCHT COBIIAJICHHS BEKTOPOB II0 (a3e (MOMEHT moOracaHus
KOHTPOJIBbHBIX JIAMII).

14) M3MmeHss 3HaueHHUE YCTaBKU PETYJSITOpa MO MOILHOCTH (PErylsiTop «3aJaHue
mo MoIlHOCTH, BT» B okHe HacTpolikum mapameTpoB APUM) yOenuThcs B ee peaabHOM
M3MEHEHMH II0 IIOKa3aHUSIM YHHBepcaabHOro usMmeputens momuHoctu. BHUMAHHUE!
PerynupoBaHue OCYHIECTBISATH B HeOonbIlOM Juana3zoHe (He Oonee 0.5PHOM), Tak kak
ABTOMAaTHYECKOE PEeryJIUpOBaHUE BO30YIKJIEHHUS B JaHHOM CIIydae OTCYTCTBYET M MpeEJel
MOII[HOCTH I'eéHepaTopa 3aHUKEH.

15) IIpoBepuTs padoTy perymaaropa Ipu U3MEHEHHH YacTOTHL [ 3TOoro, u3MeHssa
YCTaBKy PEryJisiTopa I0 MOILHOCTH, YCTAHOBHUTH IO IMOKA3aHUSM HU3MEPHUTENS MOILHOCTH
PEKUM BBIJJaYM AKTUBHOM MOIIHOCTH B ce€Th Ha ypoBHe 70BT (mpm 53ToM, 3HaueHHE
YCTaBKH YCJIOBHO M MOJKET HE€ COOTBETCTBOBATH JEHUCTBUTEIBLHOM MOIIHOCTH, TaK Kak
PETyIITOp HE IMPOHM3BOJUT HEIOCPEICTBEHHOE H3MEPEHHE MOIIHOCTH H (paKTHUecKas
MOII[HOCTE OYJIET 3aBUCETh OT PEryJUPOBOYHOM XapaKTEPUCTHUKH SIEKTPOMAIIMHHOTO
arperata). IlockonbKy, HM3MEHUTH YacTOTY B CETH HE IIPEJCTABISCTCS BO3MOKHBIM,
npeajaaraeTcsi M3MEHSTh YCTaBKYy peryJjsaTopa Mo 4acToTe. Tak, eclM ycTaBKa IO 4acToTe
paBHa yacTtoTe B ceTH (1500 00./MuH.), peansHass MOIIIHOCTh T'€HEpaTopa OIPEe/IIcTCS
YCTRBKOH PEryIsSTona B MOIHOCTH ITnu veraege peryastopa 1o yactore 1400 06./MuH.
Ya SNEKTPOHHOW NOANUCHIO  APUM cHuxaeT MOIIHOCTEL T'e€HepaTopa
B o Cepmudukar: 12000002A633E3D113AD425FB50002000002A6 aTH3Ma IO YacToTe (pearTbHas MOITHOCTE

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
rel ryasaTopa o yactore 1600 00./MuH.

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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YacToTra B ceTn HWke 3amaHHOM, mosTomy APUM mnoBbeIIaeT MOIIHOCTH I'€HEpaTopa B
COOTBETCTBHU C 3aJaHHBEIM Ko3(]duimenTomM crtaTu3Ma I10 4acToTe (peaabHas MOIIHOCTH
reHepaTopa CTAaHOBUTCS Oombmie 3ajgaHHoOM). HMccimemoBaTe (CHATH 3aBUCHMOCTH)
M3MEHEHHUS aKTUBHOM MOILHOCTH T'eHepaTopa OT pa3HOCTH CUHXPOHHON 4acTOThI(YacToTa
BpallleHUsI arperara IpH BBIMOJHEHHOM CHUHXpPOHU3al[UU, Hanmpumep, 1487 00./MuH.) u
4acTOTHl ycTaBKM B juama3zoHe or -30 jgo +30 o00./mun. IlocTpouTh cTaTHUYECKYHO
JaCTOTHYIO XapaKTepHUCTUKY r'eHepaTopa.

16) JlucTaHIIMOHHO OTKIHYUTE TeHepaTop oT cetu ImemdkoMm JIKM mo
n300pakeHnio BeIKITFOUaTens Q3 Ha MHemMocxeMe. CHHU3UTEL TOK BO30Y:KAECHUS TeHepaTopa
00 HyJId, OTKIIOYUTH IMUTAaHUE MOAYIS BO30YXKIEHUS. JIUCTAaHIIMOHHO OTKIIOYMTH
npuBOJHOM JBuUrareapb IeaukoM JIKM mo wuzobpaxenuro BeikmoudaTens Q1 Ha
MHeMocxeMme. OcTaHOBUTH pabOTy mporpaMMbl KHOITKOM «CToIm.

17) Otknrounts nmutanue creHaa. OGopMUTE OTYET 10 JJabopaToOpHOI padoTe.

KoHTpOoJILHLIE BONIPOCKI:

l. OOBsIcHUTE Ha3HAUEHHE YCTPOMCTB aBTOMATHUUYECKOIO PEryjJupoOBaHMsS YacTOThl U
MOIITHOCTHU !

2. B uem pasuuiia Mex Iy CTaTUYECKUM M aCTaTUYECKUM 3aKOHOM PETyJIMPOBaHUS !

3. Jlns yero HEOOXOUMO PErYIUPOBAHHE MOIIIHOCTH C CTATU3MOM IO 4acToTe?

4. Yto Takoe cTaTUYECKas 4YaCTOTHAs XapaKTepUCTHKA TeHepaTopa’

JlabopaTopHasi padora Ned
ABTOMAaTHYECKOE peryJIHpoOBaHHe BO30Y KIeHUSI CHHXPOHHOI0 reHeparopa

Ileas padoThI:

— M3YYUTh MPUHIUIEI aBTOMATUUECKOTO PETYINPOBAHUS BO30YIKACHUSI CHHX POHHBIX
MaIllWH;

— M3YYUTH BIUSHHUE aBTOMATUUECKOTO PEryINPOBAHUS BO30YKICHUS Ha ITpeIe
CTaTHYECKON YCTOMUMBOCTH CUHXPOHHOI'O TeHepaTopa.

OcHogbl meopuu:

ABTOMaTHUYECKOE peryaupoBanue Bo30yxaeHus (APB) B HopMmansHOM pexume
obecrieynBaeT MOJJACPKaHME 3aJJaHHOTO HAMNpPSHKEHHS Ha BBIBOJIAX CHHXPOHHOIO
reHepaTopa, oOecmedMBacT yAOOCTBO PEryJIUPOBAaHUS HANPSHKEHUS B y3lIaX CETH U
CO3/JaHUS HEOOXOJUMBIX PEKMMOB IO MEPETOKaAM PEAKTHBHOM MOIIHOCTH. B aBapuiiHoM
peXKUMe PpaOdOTBl HSHEProcUcTeMbl (Impu OIM3KUX KOPOTKMX 3amblkaHusXx) APB
O00ECIIEUNBACT IMOBBIIICHUE CTaTHYECKOM M JIUHAMHUYECKONW YCTOMYMBOCTH CHHXPOHHEIX
reHepaTtopoB. IIpuHIMII AEMCTBUS aBTOMAaTHYECKOTO PErylasTopa BO30YKIECHHUS OCHOBaH
Ha U3MEHEHHU TOKa BO30Y)KIEHHMS CUHXPOHHOM MAaIlWMHBI IPH U3MEHEHUHU €€ Harpy3ku. B
Ka4eCTBE KOHTPOIHUPYEMBIX mapamMeTpoB B APB ucmonb3yroTcs uaMepeHue HampsKeHUS
/UM TOKa CTaTOPHOM OOMOTKHM CHMHXPOHHOIO TI'eHepaTopa. ABTOMaTHYECKas CHCTEMa
yrapaBiaenus (ACY) ¢ oOpaTHOM CBS3bHO0 1O TOKY HAa3BIBAETCS YCTPOMCTBOM
KOMIIAYyHIUPOBAHUS BO30YKICHUSI CUHXPOHHOU MaiuHbl, a ACY ¢ o0paTHOM CBSA3BIO IO
Ha) [OKYMEHT NOLMNNCAH ~BpeMmeHHBIe cucTeMbl APB kak mpaBuno,
Pt ao EKTORORIOHWCHO . PB taioxe oGeenieuisacT (openpoBky
BO!Bnageneu; lleBayxopa TaTeAHa AnekcaHnpoBHa BKHX KOPOTKHX 3aMBIKAHMX. Paznuuarot
Al i. B APB nponopimuosalbHOTro JeUCTBUS

HNencreutened: ¢ 20.08.2021 no 20.08.2022
yﬂpaﬁu}immuu BUS/CHULIBYC \FI3MUHUHKC LURA ﬁUSﬁ}’}KﬂEHHH) (prMHp}’ETCH c yIIEtTDM



OTKJIOHEHHUS KOHTPOJUPYyEeMBIX mHapamMeTpoB, B APB culIbHOro HEMCTBUS YUYUTHIBAETCS
TaK)X€ CKOPOCTh M3MEHEHMS TOKa W HAIPSDKEHUS CHUHXPOHHOM MaIuMHBL B JaHHOM
nabopaTopHO padote ucciaeayeTcsa npocteuiaee APB mpomoplmoHanbHOTo AEHCTBUS C
00pPaTHOM CBS3BIO IO HAMPSIKEHUIO.

Ilopsiiok BLINOJITHEHHUSI pa0dOThI:

1) CoOpats cxemy nabopaTtopHbIX UcnbiTaHuU puc.3 (BCE Moaynu cteHia qoOKHBL
ot OTKJIFOYUEHDI!). M3mepurenbHelM KaHaa mo Toky Al Moaynas BBojia BKIIFOUEH
MocjaeoBaTeNbHO B (paszy A cuitoBoro tpanchopmatopa T2 co CTOpPOHEI COOPHEBIX IIIHH.
M3mepuTenbHBId KaHall II0 HampsokeHuro A4 MOAyns BBOJA-BBIBOJA ITOAKIHOYEH
nmapauieIbHO MK Ty (pa3zoil A u HelTpansio cuiaoBoro Tpancdopmartopa T2.

2) llepeBectn nepeximrwouaTtenn SA2 peuMa yIOpaBieHHS BbIKIOUaTenasamu Q3
(Moynb cuaxpouu3anun) 1 Q7 (Moaynb Tpexda3zHol ceTH) B IMoIoKeHue «Pywy.

3) IlepeBecTtu mepeknrodaTenbs SAl pexuMa ympaBlICHUS MOIYJIEM BO30YKICHUS B
noJjiokeHue «ABT». Ilorennumomerp RP1 ycTaHOBUTE B KpaliHee JIeBOE MOJIOKEHUE.

4) llepeBecTu mnepekimrodatenb SA2 pexuMa yOpPaBICHUS MOJYJIEM YacTOTHOIO
npeobpazoBateia B mojoxkeHue «Pyu». Ilorennmomerp RP1 ycTaHOBUTE B KpallHEe JICBOE
nojiokeHue. Ilepexmouarens SA1 paspenieHuss pabOTBI 4acTOTHOTO IIpeoOpa3zoBaTes
YCTAHOBUTH B CPeJHEE MOJIOKECHHUE.

5)BkiarounTe mnUTaHME CTeHIa. BKIIOYWTE MHUTAaHHWE MOIYJEH: W3MEPUTENS
CKOPOCTH, CHHXPOHH3aIINH, BO30YIKJICHUS, TpeX(]a3HOHU CeTH.

6) Bximrounts BEIKITFOUaTEh Q7 MOy TpexdaszHoi ceTH (kHomka SB1).

7) Ha nepcoHalbHOM KOMIIBIOTEpPE 3aIllyCTHUThL IIPOTPAMMHBEIA  KOMILUIEKC
«DeltaProfi» (Ilyck — Ilporpammer — JlabopaTopubiii komiuiekec — DeltaProfi). OTkphITE
naboparopuyro pabory komanjgon «Paborel — ABTomMatmka 22C — Pabotra Ned
ABTOMaTHUYECKOE peryaupoBaHue Bo30yxaeHus Cl».

8) 3amycTuTh IporpamMmy B paboTy KHomkon «llyck» WM KOMaHIOH TJIaBHOTO
MEHIO «YmpaBiaeHue — [lyck» unu ropsuent kimasuiiek FJ.

9) Bxmouurs MOAYJIb YacTOTHOTO IIpeoOpa3zoBarensd. Jns sToro, mepeBecTH
nepeKimrodyaTens SAl Ha nUIEBOM IMaHEIM MOAYIA B mojoxeHue «Bnepem». M3menss
nojoxeHue mnoteHuuoMeTrpa RP1 ycTaHOBUTH 4acTOTy BpallleHUS 3JI€KTPOMAIIHMHHOTO
arperata Ha ypoBHe 1500 00./MMH. (II0 TTOKa3aHUSM U3MEPUTEIBLHOIO MpUOOpa MOIYJIS
N3MEPUTENS CKOPOCTH).

10) Ilomate KOMaHAy MAUCTAHIIMOHHOIO BKJIKYEHHUS BBEIKIIOYATEIS MOIYJIA
BO30YKIEeHUS MISTYKOM JIeBOoM KHONKHU MBI (JIKM) mo nzobpaxxenuto BeikarouaTens Q2
Ha MHEMOCXEME.

11) OtkpeiTh OKHO HacTpolku mapameTpoB APB (maBonnou menuoxk JIKM mo
npsaMoyroidbHUKY APB Ha MHeMocxewme). I1maBHO U3MeHsS 3HaUEHHE PEryIIsATOpa
«3aJlaHMe 110 HANPSDKEHUI0, B» BBIPOBHATE HANPSH)KEHUE TeHEpaTopa ¢ HAIMPSKEHUEM CeTU
MO ITOKa3aHUSIM IIPUOOPOB U3MEPHUTEIHLHOTO MO TYJIS.

12) [Ipu HEOOXOJUMOCTH, CKOPPEKTHUPOBATH 4acTOTY BpaILICHU S
ICKTPOMAIIMHHOTO arperara s JOCTIDKEHUS JOIMYCTUMOM C TOYKH 3pPEHMS
CUHXPOHU3AILIUU YACTOThI CKOJIBKEHUS.

13) Ilo mnokazaHusaM CHHXPOHOCKOMA BKJIIOYWUTHL BEIKIHOUaTenb Q3 Momgyis

| NOKYMEHT NOANUCAH |
CH SNEKTPOHHOWM NOANUCHIO AHEJIM MOJIyJisi) B MOMEHT COBNaJCHUS
R Ceptidukar: 1 12000002A633E3D113AD425FB50002000002A6 HEIX .]IHMH).
: . We6 T A
hady k23 S OMCETHO T3 Me HISY T1e renmuomeTrpa RP1 momyns wacToTHOro
ITP | Neiicraitrenien: ¢120.0812021 1i6/20.082022 HOM MOIIJHOCTH BbIJIJaBa€MOM

16



CUHXPOHHBIM T€HEPAaTOPOM B CE€Th (KOHTPOJIUPOBATH II0 IMOKA3aHUSIM Ha MHEMOCXEME
IIK). Omnpenenute 1mpefea CTaTUYECKOW YCTOMYMBOCTH CHHXPOHHOTO TeHepaTopa
(MakCMMaJlbHO€ 3HA4Y€HHE AaKTUBHOW MOIIHOCTH, MPEAIISCTBOBABIIEE BEIMAJCHUIO
reHepaTopa U3 CHHXpOoHU3Ma) Ipu Hamuuuu APB.

15) PecunxpoHusupoBaTb TI€HEpaTOop  CcOpOCOM  AKTUBHOM  MOIIHOCTH
(moteHuomMeTp RP1 wmojayns dactorHoro mpeooOpaszoBatensi). CHHU3UTH MOIIHOCTH
CUHXPOHHOI'0 T'eHepaTopa J0 HyJs. OTKIHOYUTE TreHepaTop oT ceTu (kHomka SB2 Ha
TUIICBON IMAHEIW MOAYJISA CHUHXpoHM3aluH). OTKIOYATE BO30YKICHUE CHHXPOHHOTO
reieparopa (BeikimrouaTeab Q2 Ha mMHeMmocxeme IIK). OctaHoBUTE pabOTy HmporpamMmsl
KHOMKOU «CTOom.

16) IlepeBecTu mnepexiIoyaTens peXUMa YIIPaBICHHS MOIYJIEM BO30YXKICHHUS B
nonoxxeHue «Pyd.». M3MeHsas Tok BO30yKOEeHUS CHUHXPOHHOIO I'e€HEpaTopa BEIPOBHSATH
HaIpsOKEHUE TeHepaTopa M HalpshKeHHE ceTH. BxaouuThk BeIKIIOYaTeab Q3 moayns
CUHXPOHU3ALIUU C KOHTPOJIEM yCIOBUM CHHXPOHM3Ma (BKIOUEHHE B MOMEHT MOTacaHMs
CUTHAIBHBIX JIaMII MOJMYJS CHHXpOHM3aluu). MemlJIeHHO yBelIH4uBas MOIIHOCTE
CUHXpOHHOro reHeparopa (moreHuuoMmerp RP1 Ha nuiieBoM maHeIm MOy 4aCTOTHOIO
npeoOpa3zoBaTens) oNpeAeIuTh MPeAel CTAaTHYECKOM YCTOMYMBOCTH TE€HEpaTopa MpHU
orcyrctBun APB. PecuHXpoHu3upoBaTh TE€HEpAaTOp C CEThH, CHU3UTh AaKTHUBHYIO
MOIITHOCTE /IO HYJIS, OTKJIFOUUTE T€HEPATOp OT CETH, CHATH TOK BO30YIKICHUA, OCTAHOBUTE
MPUBOJHOMN JBUTATE]Ib.

17) Otknrounts nmutanue creHaa. OGopMUTE OTYET 10 JJabopaToOpHOI padoTe.

KoHTpoOJILHBIE BOIPOCHI:

1. O0BsACHUTE Ha3HAUEHUE YCTPOUCTB aBTOMAaTHYECKOI0 PEryIUPOBAHUS BO30YKICHMS !
2. B uem pazuuna mexay APB mponopiimoHaIsHOTO U CUIIBHOTO JEHCTBUS?

3. Kak Bnusier Hanmuume APB Ha cTaTmdeckyro yCTOMYMBOCTHE CHHXPOHHOTO F€HepaTopa?
4. Kak Bnusier Hamnuue APB Ha quHaMHU4ecKyr yCTOMYUBOCTE CHHXP. TeHepaTopa’?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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JIabopaTopHasi padbora Ne5
ABTOMATHYECKAS] CHHXPOHH3AIUSI TeHEPATOPA C CeThIO

Ilesb padoThI:

— U3YYUTh MIPUHIUII JEHCTBUSA YCTPOUCTBA TOYHOM aBTOMATHYECKOU CHHX POHU3AIIUN
T€HEpPaTOpa C CETHIO.

OcHoebl meopuu:

YcTpolicTBa TOYHOM aBTOMATHUYECKOM CHMHXPOHHM3AlMU TE€HEPAaTOPOB IOJYYMIU
IIMPOKOE PACOPOCTpPaAaHECHUE, TaK Kak: 1) mo3BOJISIOT M30€KaTh aBapUMHBIX CUTYalUuM
BBI3BAHHBIX OIIHMOOYHBIMH JICMCTBUSMU OINEPATUBHOTO II€pPCOHAja IIPU PYUHOMU
CUHXpOHHM3alMK; 2) oOecreunBarT Oojee OBICTpOE BKJIIOUEHHE I'€HEpaTopa B CETh, J)
obecrieunMBalOT 00Jie€ TOYHOE BBIIMOJIHEHHE YCJIOBHMH CHHXPOHHU3AIMHA, YTO ITO3BOJISET
BKJIIOYATh TIE€HEepaTopbl B CE€Th 0€3 OpPOCKOB YPaBHUTEILHOIO TOKAa W CHHXPOHHBIX
KadyaHuii. Kak mpaBmiao, aBTOMaTH4YECKHE CHHXPOHHU3aTOPBI OOECHEUMBAIOT HE TOJBKO
KOHTPOJb YCIIOBUM CHHXPOHU3AIMU, HO W (POPMHUPYIOT YIIPABJISIOIINE BO3/CHCTBHUS Ha
M3MEHEHHE YCTaBOK  aBTOMATHYECKOro  peryisropa Bo30yxkiaeHuss (APB) w
aBTOMATHUYECKOT0 peryJisiTopa 4acToThl BpameHus (APUYB) cuaxpoHHOTO reHepaTopa s
aBTOMATUYECKOH IMOJAIOHKH YaCTOTHI U HAIpsOKeHUS T'eHepaTopa. TouHass CUHXpOHMU3aLlUs
BBITIOJTHSCTCS MPU COOIOJIEHHMU TPeX YCIOBUM CHHXPOHM3AIMM: 1) pa3HOCTh 4YacTOT
BpaIllCHUS CHHXPOHHOI'O TI'€HEpaTopa M 4YaCTOTHI B CETH JOJDKHA OBITH B JIOYCTHMOM
nuamna3oHe; 2) pa3HOCTh HANmPSHKEHUM CO CTOPOHBI TeéHepaTopa U CeTH He JI0JDKHa
MPEBBIIIATE JOIMYCTUMOIO 3HA4Ue€HMs; 3) VYroJl MEXJIy BEKTOpaMM HalpsKEHUM
O/THOMMEHHEIX (pa3 BBEIKJIFOUATE]II Ha KOTOPOM OCYIIECTBIISCTCS CHHXPOHU3ALMS JIOJDKCH
OBITh paBeH HYJH0 B MOMEHT BKJIIOUEHHUS T'eHepaTopa B ceTb. KOHTpOIb BceX Tpex
YCJIOBUM CHHXPOHU3AI[UU OCYILECTBIIIETCS IO OJJHOMY ITapaMeTpy, a MMEHHO, OTHOAIOIIeH
HalpsHKEHUS CKOJBKEHHS (HalpshKeHHe MEXJy IIOJF0caMH  OJHOMMEHHBIX (a3
BBIKJIIFOUATENII Ha KOTOPOM OCYILECTBIACTCS CHHXpOHH3alus). Tak, JJIMTeIbHOCTh
mepruoa U3MEHEHHMS OTHOAIOIIECH HAIPSHKECHUSA CKOJIBKCHUS 00paTHO-IIPOIOPIMOHAIBHA
Pa3HOCTU YaCTOT BpalllEHUS TeHepaTopa M ceTH. MHUHHUMyM OruOaroIlell HaIpsKeHUS
CKOJIB)KEHMS ONpeelsieT Pa3HOCTh HAMPSHKEHUH IeHepaTropa M CETH IO BEJIWYMHE (IIpH
CHIDKCHHHM OruOaromiell 10 HYJISA HaOpsyKEHUS TEeHepaTopa MW CETH paBHEI). MoOMEHT
COBITAJICHUS BEKTOPOB HANPSDKEHHH OJJTHOMMEHHEIX (pa3 1mo (aze COOTBETCTBYET MOMEHTY
mepexoja OTrHOarIey HaOpsHKEHUS CKOJBXKEHUS uepe3 MHHUMYM. Ilockonbky,
BBIKJIIOUATE]Ib Ha KOTOPOM OCYILIECTBISCTCS CHHXPOHU3alMsS 00JIafaeT COOCTBEHHBIM
BpEMEHEM BKIKUYEHHUS (T. €. SBISETCS HWHEPIHOHHBIM JJIIEMEHTOM) KOMaHJa  Ha
BKJIFOUCHHUE BBIKJIIOUATENIS IIOJIA€TCs C HEKOTOPHIM oOIllepexeHHueM. B 3Toll cuTyalum
BO3MOJKHA peajm3al[isl aBTOMATHYECKHUX CHHXPOHM3aTOpPOB JByMsS cmocooamu: 1)
CUHXPOHHM3aTOP C MOCTOSHHBIM YIJIOM ONEPEKEHUS BKIHOUCHUS, U 2) CHHXPOHHM3ATOpP C
MOCTOSHHBIM BpE€MEHEM OIepeKeHUS BKIIOUYeHUSA. CHHXPOHHU3ATOP C MOCTOSHHBIM YIJIOM
OIlEpeIKeHUS BKIHOUEHHUS pealn3yeTcsd Haubolee IMPoCcTo, TaK KaK KOMaH/a Ha BKJIIOUEHHUE

] [OKYMEHT MOAMMCAH Yol MEXJY BEKTOpaMH HaIpsHKEHHUH
SNMEKTPOHHOW MNOANMUCHIO | "

OLlceprudukar  12000002A633E3D113AD425FB50002000002A6 AHHOM yCTaBKH. l'ak Kak BelHW4YMHa yIJa

ME¢€ Bnageneu; WeGayxoea TaTtbAHa AnekcaHiapoBHa HHHpHH{EHHH CKOJIBKCHHW A, (bELKTHL:IECKH

Cp Hevicranmenen: ¢ 20.08 2021 o 20.08.022 -KOJIBKCHHUA C HAIIPAKCHUCM OIICPCIKCHUA
BKiirovCHWA, AbjArfULCMUA yolabrnun abiumal didCCKOTO CHHXPOHHM3aTOpa. HenoctatkoMm
TAKOI0O CHHXpOHH3ATOpa MABJIIACTCA C€ro OrpaHH4YCHHAA TOYHOCTL, TaK KaK BpPCM:
OIICPCIKCHHUA BKIIHOUCHU A 6}’,[[E:T 3aBUCCTH OT PAa3HOCTH 4aCTOT I'CHCpaTOpa U CCTHU, T. C.



BKJIFOUEHHE MOJKET COIPOBOXKIAThCA HEOOJIBIIUMH OpOCKaMH YPaBHUTEILHOIO TOKA.
CHHXPOHH3ATOP C IIOCTOSHHBIM BpPEMEHEM OIepe)KEeHUS BKIIOUSHHUS oOecreunBacT
OOJBINYI0 TOYHOCTh, TaK KaK KOMaHJa Ha BKJIIOYCHHC BEIKIIOYATENS (POPMHUPYETCS C
YIJIOM OIIEPEIKEHUS BKIIIOUSHUS, PACCUMTAHHBIM IO TEKyIed pa3HOCTH 4YacTOT U
3aJaHHOMY BpPEMEHM OIIepeKeHUs BKIIOUEeHMs. Taxkum o0pa3oM, BKJIIOUEHHE BCeErjia
MPOUCXOJIUT B MOMEHT COBITaJICHHS BEKTOPOB HAIIPSHKEHHUH 1O (pa3e BHE 3aBUCUMOCTH OT
TeKYIIeM YacTOThl CKOJbXEHUS. HemocTaTkoM TakMX CHHXPOHHM3aTOPOB SIBISETCS
CIO)KHOCTh  peaju3aluy, TpeOyrom@as NOpUMEHEHHS  IIOIYIPOBOJHMKOBONH WM
COBPEMEHHON MUKPOIIPOLIECCOPHON 3JIEMEHTHOM 0a3nl. B maHHON 1aboparopHoil pabdoTe
HCCHIEyEeTCs CHHXPOHH3aTOpP C IIOCTOSHHBIM YIJIOM OIEPEIKSHHUS  BKIHOUCHMHSI.
dopmMupoBaHNE YIPABISIOIINX BO3JCHCTBUII Ha aBTOMAaTHUYECKOEC M3MEHEHHE 4YaCTOTEI
BpaIlleHUs U HAIIPpSDKEHHUS Ha BBEIBOJIaX T'€HEpaTopa HE MIPEyCMOTPEHO.

Ilopsiiok BLINOJITHEHHUSI pa0dOThI:

1) CoOpats cxemy nabopatopHbIX ucnbiTaHui puc.4 (BCE Moaynu cteHia qOKHBI
ot OTKJIFOUEHDI!). M3MmepuTenbHBIM KaHal mo HapspKEHUO A6 MOJYIIS BBOJIa-
BEIBOJIa IIOJIKJIIOYEH Ha HaNPSHKEHUE CKOJIBXKCHUS CHUHXPOHHOTO TeHepaTopa (MexIy
MOJIFOCAMU OTHOMMEHHBIX (pa3 BBEIKIIIOYATE IS MOIYJISI CHHXPOHU3AIUH ).

2) llepeBecTm mnepexmrouaTtenb SAZ2 pexuma yIapaBieHHsS BbIKIOudaTenemM Q7
(MoayIb Tpex(a3HOoH CeTH) B IOJI0KeHHE «Pywy.

3) llepeBectu mnepexnrwyatelb SA2 pexuma yIpaBJeHMS BbIKIFoYaTeneM Q3
(MOIIYyJIb CHHXPOHM3AIIUN) B MOJIOKECHUE «KABTY.

4) IlepeBectu nepexmouaTeab SAl pexuma yrpaplIeHHSI MOJYJIEM BO30YIKISHUS B
nojiokeHue «Pyu». Ilorennmomerp RP1 ycTaHOBUTE B kpaliHee I€BOE MOJIOKEHUE.

5) IlepeBectu mepekmouatens SAZ2 pexumMa YIpPaBICHUS MOJIYJIEM YaCTOTHOTO
npeoOpa3oBaresis B mojoxkeHue «Pyu». Ilorenmomerp RP1 ycTaHOBUTE B KpaliHee JieBoe
nojiokeHue. llepexmrouatens SA1 paspenieHuss pabOTBI 4aCTOTHOTO IpeoOpa3zoBaTes
YCTAHOBUTE B CPETHEE MOJIOKECHHUE.

6)BkirounTh mNUTaHME CTEHAa. BKIIOUWTE NOHUTaHHE MOJYJIeH: M3MEepUTEILs
CKOPOCTH, CHHXPOHHU3AINH, TpeX(a3HOM CETH.

7) Bximrounts BeIKITFOUaTEnh Q7 Moy Tpexdasznoi ceT (kHomka SB1).

8) Ha mnepcoHalbHOM KOMIIBIOTEpPE 3alyCTUTh IIPOTPAMMHBIM  KOMILIEKC
«DeltaProfi» (Ilycx — Ilporpammer — JlaGoparopubiii kommiaeke — DeltaProfil). OTkphITh
nabopaTopHyro pabory komaHgou «Paborel — ABTomatnmka D532(C — Pabora Ne5
ABTOMaTHUYECKass CUHXPOHM3AI[US T€HEpaTOpa C CEThIOY.

9) 3amycTuTh IporpamMmy B paboTy kHomkou «Ilyck» WM KOMaHJOM TIJIaBHOTO
MeHI0 «YmpasiaeHue — [lyck» unu ropsuen kimasuiien FJ.

10) BxmrounTe MOAyJIE YacTOTHOrO mpeoOpasoBatens. /[ns 3Toro, mepeBecTH
nepexaouaTte> SAl Ha IUIEBOM MaHEId MOy B nojgoxxkeHue «Bnepen». M3menss
nojoxxeHue ImnoteHuuomMeTrpa RP1 ycTaHOBUTH 4acTOTy BpallleHUS S3JI€KTPOMAIIHMHHOTO
arperata Ha ypoBHe 1500 00./MMH. (IT0 mOKa3aHUAM HU3MEPUTEIBEHOIO MpUOOpa MOIYJIA
N3MEPUTENS CKOPOCTH).

11) BxawouuTs nuTaHue MOy BO30YKJIEHUS U IUJIABHO H3MEHSS MOJOXKCHUE
perviagTopa RP1 Ha nuiieBoM maHeau MOIVAS BO30Y)KJACHMS BBIPOBHSTL HAMPSIKECHHUE

| OOKYMEHT noanncaAaH
I'Cl SMEKTPOHHOW NoOANUCHIO [ HpHﬁﬂpﬂB HBMEPHT&HLHGFD Mﬂﬂyﬂﬂ.
Ceptudbukar: 12000002A633E3D113AD425FB50002000002A6 IZGMETPH RP]_ Mﬂﬂyﬂﬂ ACTOTHOTI O
leanaﬂeneu: lLlebGayxoea TateAHa AnekcaHapoBHa [ FﬂHEpHTDpH 1 CeTH.
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13) OTKpBITH OKHO HACTPOMKHU IapaMETPOB aBTOMATHYECKOI0 CHHXPOHH3ATOpa
(mBokHoN memdok JIKM mo npsmoyronsauky TAC Ha mHemocxeme 11K). MugukaTopsl
«Pa3HOCTEL YacTOT B JOIIyCTUMOM JHamna3zoHe» U «Pa3HOCTh Hamps)KEHUU B JIONYCTHMOM
nuama3oHe» B rpymnne «MHaukanusy JOIKHBI UMETh 3€JICHBIM LBET. Eciau 3To HE Tak,
HEOOXOJUMO CKOPPEKTUPOBATh 3HAUYEHUE HANPSDKEHUS W/WIM YacTOThl BpalleHUS
reHeparopa peryasaropamu RP1 Ha nuIEeBBIX maHensX MOIYJIS BO30YKICHUS M MOJIYJIS
4aCcTOTHOro mpeoOpa3zopaTtenss. OOpaTuTe BHHMAaHHE, 4YTO WHJUKATOPHI JIOCTATOYHO
MHEpIUOHHBIE (10 20c), mMo3TOMYy pPEryIupoBaHUE HEOOXOTUMO OCYILECTBIATE OUYCHB
MeIJICHHO.

14) Ilogate KOMaHIy Ha BKIIOUYEHHE TIeHepaTopa MNEPEeKIUEeHHueM KIIro4da
yrpapjeHus SB3 na muemocxeme IIK B monoxenune «Bki.». O0OpatuTh BHUMaHUE Ha TO,
4TO peajbHOE BKIIOYEHHE MPOMCXOJUT B MOMEHT MOracaHUs KOHTPOIbHBIX JIaMIT MOJIYJIS
CUHXpOoHMU3aluU. OTKIIOUMTE T'€HepaTop OT ceTH (MepeKIHUYEHHUEeM KJIroua yIpaBJICHUS
SB3 na muemocxeme IIK B monoxxenue «OTKIL»).

15) IloBTOpUTE NIpEeABIIYILIMN MYHKT HECKOIBKO pa3, HaOmMroqas 3a MpaBUIbHOCTEIO
BKJIFOUCHHUS T€HEPATOPa B CETh 10 KOHTPOJIBHEIM JJaMIaM MOJYJIS CHHXpPOHH3AL[UH.

16) IlpoBepuTh KOHTPOJIb aBTOMAaTUYECKHMM CHHXPOHH3aTOPOM JBYX JAPYTHX
YCIIOBUM CHUHXpPOHM3aLUM. ]I 5TOro, M3MeHUTh HAIpsKeHHE W/WIHW 4acTOTY BpallleHMS
CUHXPOHHOI'0 Te€HepaTopa J0 TeX Iop, ITOKa MHAUKATOp «Pa3HOCTE 4acTOT B JOITYCTUMOM
nuara3oHe» u/unm «Pa3HocTh HaNpsKEHUN B JOIYCTUMOM JHUAMa30He» B TPYIIIE
«MHaukamus»y OKHa IIapaMETpPOB aBTOMATHMYECKOTO CHHXpOHH3aTopa OyJIeT HMETh
KpacHBIM 1IBET M ITOJAaTh KOMaH]Jy Ha BKJIIOUEHHE reHepaTopa B ceTh (memdok JIKM mo
n300paxxkeHno BeIkIodaTenss (Q3 Ha mHeMocxeme IIK). Breikmrouatens He JomKeH
BKJIFOUWUTCS, TaK KAaK HE BBIIOJHAECTCS OJHO MJM HECKOJIBKO YCIOBHUM CHHXPOHHM3AIUM.
CHSATH KOMaHJy Ha BKJIIOUYEHHE IeHepaTopa B ceTh (memdok JIKM mo u3o0pakeHuro
BeIkItouaTens Q3 Ha MEHemocxeme 11K).

17) CHU3UTBE TOK BO30YXKJICHUS CUHXPOHHOIO I'€HEpaTopa J0 HYJId U OTKIIOUYHUTH
MOJIyIb B030y:kIeHus. OCTaHOBUTH INMPHUBOJHOM JBUraTelb MEPEBOJOM IEPEKIHOYATEIs
SAl Ha nMIEBOM MaHEIWM MOJYJIS YacTOTHOIO IIpeoOpa3oBaTeliss B HEUTPaAILHOE
noJjiokeHue. OCTaHOBUTE Pa0OTy MporpaMMbl KHOMKOM «CTom.

18) OTximrounTs Bee BIKITIOUaTend. OTKIFOYATE IHTaHue cteHqa. OhopMUTE oT4deT
mo 1adopaTopHOM paboTe.

KoHTpoOJILHBIE BONIPOCHI:

1. O0BsACHUTE Ha3HAUCHHUE YCTPOUCTB aBTOMAaTHYECKOM CUHX POHU3AIUU?

2. Ilepeuncnure ycaoBUS TOYHOU CUHXPOHU3ALMHU C CETBIO?

3. UTo Takoe HalpsDKeHHE CKOJIBKEHUS !

4. KakuMm 00pa3oM KOHTPOJIMPYIOTCS BCE TPU YCIOBHUS TOUHOW CUHXPOHU3ALMH IO
€IMHCTBEHHOMY ITapaMETPy — HANPSKECHUIO CKOIbKCHUS !

5. B ueM pa3HuIa MexX /Iy CHHXPOHHU3aTOPOM C IIOCTOSTHHEIM YIJIOM ONEPEIKCHU S
BKJIFOUCHHUS U IIOCTOSIHHBIM BPEMEHEM OIEPEIKECHUS BKIIFOUCHU S ]

6. Yto Takoe caMOCUHXpPOHHU3ALMS, KOTJla OHA IIPUMEHSIETCS !
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JIabopaTopHasi paboTa Ne6
ABTOMATH3HPOBAHHAS CHCTEMA KOHTPOJISI H YYETa JIEKTPOIHEPryuH B
IHEHTPAJIH30BAHHbIX KOMILIEKCAX AUCIETYEPCKOro YIIpaBJIeHHSs

Iless padoTbl: — M3YUYUTH NPUHIMIEL peaan3allii CUCTEMEBI yUeTa 3JIeKTPOIHEPTruH
OcHoebl meopuu:

1) Ha naGopatopnoit croiike «Mojenb saekTpocTtannud Nely» cobOpaTk cxemy
1a00paTOPHBIX UCTIIBITAHUN, COOTBETCTBYIOIIYIO peixumMy Nel.

2) Ha maGoparopHomn croiike «Mopmenb siaexkTpoctaHiiud Ne2» coOparbk cxemy
1a00paTOPHBIX UCIIBITAHUH, COOTBETCTBYIOIYIO pekumy Ne2,

3) BkarouuTh aBTOMAThbl UCTOYHUKOB IMHUTAHMS MOJECICH 3ICKTpocTaHIui Nel u
No2.

4) Ha  nepcoHalbHOM  KOMIIBIOTEpPE  LIEHTPAJIM30BAHHOIO  KOMILJIEKCA
nucrietdepckoro ympasiaeHusd (1LIK/Y) zamycturs nporpammusii komiuieke «DeltaProfi»
(Ilyck — IIporpammer — Jlabopatopusii komimuieke — DeltaProfi). 3arpy3uTs HeoOXoIMMYHO
KoH(puUrypamuio mporpamMmsel Komangou «Padoter — UDC — Kommneke 1Y
— ACKYD2». 3anycTtuth nporpaMmmy B paboTy KHomkoM «llyck» WM KOMaHJIOM TJIaBHOTO
MeHIO «YTpaBienue — [lyck» umm ropsiuent kimaBumen FS.

5) Ha mnepcoHalbHOM KOMIIBIOTEPE MOAEIAU dJIEKTpocTaHIMU Nel 3amycTHTB
nporpaMMHbId kKoMmIuieke «DeltaProfi» (Ilyck — IIporpammel — JlabopaTopHbBIN KOMILIEKC
— DeltaProf1). 3arpy3uts HeoOXOIUMY0 KOH(GHUTYPAIIUIO TPOrpaMMBEl KOMaH 0
«Pabotel — UDC — Daekrpoctannus Nel — ACKVYD». 3anycTuThk mporpamMmmy B paboTy
KHOIIKON «llyck» mnm komMaHJoW TIJIaBHOIO MEHIO «YmpaBiaeHue — llyck» wnm ropsuen
Knapumiei F3.

6) Ha mnepcoHalbHOM KOMIIBIOTEPE MOAEIU SJIEKTpocTaHIMU No2 3amyCTHTh
nporpaMMHbId kKoMmIuieke «DeltaProfi» (Ilyck — Ilporpammer — JlabopaTopHBIN KOMILIEKC
— DeltaProfi). 3arpy3urs He0OX0 UMY KOH(PHTYPAL[HIO IIPOTPaMMBl KOMaH 10
«Pabotel — NUDC — Dnektpoctannus Ne2 — ACKVYDO». 3amycTuTh mporpaMmy B pabdoTy
KHOIIKOU «llyck» mnm komMaHJoOW TJIaBHOTO MEHIO «YmpaBiaeHue — llyck» wnm ropsueu
Knapume F3.

7) UccnenoBath pabOTy 3MEKTPOIHEPIETUUECKON CETU B PEKUME OJHOCTOPOHHETO
nuTaHusA. 11 3Toro, IMCTaHIIMOHHO BKIFOUHUTE BEIKITIoUaTean Q6 u Q7 31IeKTpocTaHIIMU
Nel (mem4kom JIEBOM KHOMNKH MBIIIHA II0 M300pa)KEHUIO BBIKJIOYATENs] HAa MHEMOCXEME
JTOKAJIbHOTO KOMILJIEKCA YIIPaBJIEHUS SIE€KTPOCTAHI[UM ). AHAJIOTUYHBIM 00pa30M BKIHOUYHUTH
BeIKiTrodatenb (Q6 Ha anekTpoctaHumu  No2. Ha [eHTpaan3oBaHHOM  KOMILIEKCE
TUCTIETYEPCKOTO YMIPABICHUS I1O0JaTh KOMAaHIbl Ha BKJIIOUEHHE BBIKIIIOUATEIeH JIMHUHN
synexTporepesad W1 u W2 co croponsl snekTpocTaHIiuu Nel u
Neo2. Yepesz 10 MuHYT 3anucaTh TEKYIIHUE MOKa3aHUS MPHOOPOB yUETa SJICKTPOIHEPTHUH Ha
synexkTpocTaniuax u LIK/Y.

8) BrimrounTs B paboTy 3Heprodimok snekrpocTaHiuu Ne2. Jlns 3Toro, mepeBecTH
TymOnep SAl  paspemeHuss padOTBI YaCTOTHOTO IIpeoOpa3zoBaTelsi B IMOIOKEHHUE
«Bnepen». M3mensas nonoxkenue norenuoMmerpa RP1 moayns npeoOpa3oBaTenss 4acTOTHI,
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NPUOOPOB yUeTa JIEKTPOIHEPTHH, ONIPEACIUTE PACXO]] AIEKTPUUECKON SHEPTHH I10 JTUHUSAM
3ICKTpoIIepead U Harpy3KaM 3a JaHHBIM HHTEPBaJl BPEMEHHU.

9) OTKIIOYUTE TeHepaTop SNSKTPOCTAaHIUU No2 OT ceTH JJMCTAaHIIMOHHOU KOMaHIoM1
oTkimroueHus BeikIouaTend Q3. IlepeBectu nmoreHnumomMerpsl RP1 Monynsg Bo30ykaeHus u
MOJIyJs IIpeoOpa3oBaTelis dYacTOTBI B KpakiHee JieBoe IojJoKeHue. OTKIIIOYUTH
nepekmodyareib  «CeTh»  HUCTOYHHMKA  BO30YIXKICHHUS  CHHXPOHHOIO  Te€HEepaTopa.
Ilepexmouarens SA1l paspemeHus paOOTBI YAaCTOTHOIO MpeoOpa3oBaTelsi IEPEBECTH B
CpeHEe MOJI0KEHHUE.

10) Ha IIKJ/IY momaTe KoMaHOBI TeJIe OTKIMOYSHHS BCEX BEBIKIFOUATENICH B
YICKTPOIHEPTeTHUECKON cucTeMe. OTKIIFOUUTh aBTOMAaThl MCTOYHUKOB ITUTaAaHUS MOJCIEH
ynekTpocTanui Nel u No2.

11) OctanoBuTHL pabOTy IporpaMm yIIpaBlI€eHUS Ha dJIeKTpocTaHIusax Nel m No2
KHOTIKOM «(CTOoIm», KOMaHIOW TJIaBHOIO MEHK «YmpasiaeHue — Crom» WIH TopsyeH
kiaaBuiied F6. AHanorudHeIM 00pa3oM, OCTAaHOBHUTE pabOTy IIpOrpaMMEI YIIPaBJICHHUS Ha
IHK/1Y. Buumanue! Ilpum octanoBe pabOoTel mporpaMM Ha JIOKaJIbHBIX KOMILUIEKCAX
yIIpaBIIEHUS OJEKTPOCTAHIMSAMM, MporpamMmHoe obecrneyeHue Ha IIKAY Beigaer
COOOIIEHHE, O TOM, YTO OJJMH W3 KJIMECHTOB HH(POPMAIMOHHOMU CETH OBLI OTKIIOYEH. JTO HE
SIBJISIETCS OLIHOKOM.

12) Ilpoananu3upoBaTk MOJYYEHHBIC JIaHHBIC, OIPEJCIUThH OajaHC II0 IIpUOOpam
ydeTa »3JIeKTPOIHEPTHH, OOBSCHUTH BO3MOXKHEIE pacXoxjaeHusd. OQopMHUTE OTYUET IO
nabopaTtopHou pabore. B orueTe oTpa3urh, IS 4ero HeOOXO UM YYeT 3JIEKTPO3IHEPruu, B
4EeM pa3HHI[Aa MEXKIY KOMMEPYECKHMM U TEXHHUYECKHMM YUYETOM 3SJIEKTPOIHEPIUHU, 3a4eM
HEO0O0XO0/IMM y4eT PEaKTUBHOU 3JIEKTPUUYECKOMN SHEPIUH.

Cooeporcanue omuema:

OT4YeT NOJDKEH CONEPKATh:

Hazpanue paboTHI;

Ilens paboTHhI;

KpaTkue TeopeTHdecKkye CBECHUS;

Onucanue UCIOIb3yeMOro 000pyaoBaHUS U MATEPHUAIIOB;
Ilopsok BeIMOIHEHUS PaOOTHI;

Breraucnenus u 00paboTka pe3ynbTaToB;

BEIBOIEI.
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Koumponvusie gonpocwt:
1. Kakwue 3a/1auu oniepaTUBHOTO KOHTPOJIS U YIIPABICHUS !

2. Crpykrypa ACKY D, nmoctpoeHHas ¢ mpuMeHenueM [19BM.

3. PasBurue cucreM aBTOMaTU3aluu U qucneTuepusanuu COC
4. OcunosHble 3ajaun ACJ/1Y?
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«YCTPOUCTBO ITU®POBBIX ITOJICTAHITUN
HaIIPaBJICHUS IO OTOBKH
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Conepxanue

Beenenue

O6mras XapakTepUCTHKA CaMOCTOSTENILHOW padoThl oOyUarolerocs IMpH H3YVUEHUH
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BBE/JEHUE

CamocrogrenbHas pabora — maHHpyeMmas ydeOHas, ydeOHO-HCCIenoBaTellbCKast, HayqHO-HCCIIeT0BaATeIbCKas
paboTa CTYIEHTOB, BBIMOJIHSIEMAas BO BHEAYJAUTOPHOE (ayqUTOpHOE) BpeMs 10 3amaHHI0 W TIPH MeTOTHYECKOM
PYKOBOICTBE TIperogaBarellsi, Ho 0e3 ero HelmocpeACTBeHHOTO YJacTHs (ITPH YaCTUYHOM HeloCpeaCcTBEHHOM YUacTHH
[IperoaaBarelis, OCTaBISIONEM Be AVIIYIO POJib 38 padoTOH CTYAEHTOB ).

CamocrosrensHas pabora cryaeHToB B BY3e gBisgercd BakHBIM BHIOM Y4eOHOH M HAYUHOH mesSTelIbHOCTH
CTYAECHTA.

Benymas nens opranuszanud W ocymiectBieHnd CPC mobkHa coBlamarh ¢ Ielbl0 OOYYeHHS CTYIeHTa —
MOArOTOBKON OakanaBpa ¢ BeICHIAM oOpazoBaHHeM. [Ipu opranuzanuun CPC BaxHBEIM H HeOOXOTHUMBIM VCIIOBHEM
CTAHOBATCS (POPMHUPOBAHHE YMEHHS CaMOCTOATENIBHON paboThl a1 pHoOpeTeHUs 3HAHWH, HABBLIKOB M BO3MOMKHOCTH
OpraHu3aluu Y4eOHOH W HAYYHOM J1eSITeIbHOCTH.

[lenbro  caMocTOSITENIBHOH paboOTBl  CTYAEHTOB ABJSIETCS OBJIageHHe (PyHIaMeHTAIbHBIMU  3HAHHSIMHU,
nmpogecCHOHANILHBIMU YMEHUSIMH H HAaBBIKAMH JESITEIIbHOCTH MO MPO(UIIO, OMBITOM TBOPUECKOM, UCCIIemOBATEILCKOM
nedarellbHOCTH. CaMocTosgTelIbHas padoTa CTYIEHTOB CITOCOOCTBYET PA3BUTHIO CAMOCTOSTENIBHOCTH, OTBETCTBEHHOCTH U
OpPraHNu30BaHHOCTH, TBOPUYECKOr0 MOIX0/1a K PeIeHUI0 ITpodeM yueOHOTO U Mpo(ecCHOHATLHOTO YPOBHSL.

1. OBILIAS XAPAKTEPMCTUKA CAMOCTOSITEJIbHON PABOTBI
OBYYHYAROLETI'OCA IIPU U3VHEHNWHU JIHCHUIIJIMHBI
«YCTPOHUCTBII [[UDPOBKIX ITIOJJCTAHIIUH »

CaMmocrosTenbHag pabora - IraHupyemas ydeOHad, yueOHO-UCCIIEIOBATEIILCKAS, HAYYHO-HCCIIeIOBATEIbCKAS
paboTta CTYAEHTOB, BHIMOJMHIEeMAas BO BHeayAUTOpPHOE (aymqUTOpPHOE) BpeMs 10 3agaHUI0 W TIpH MEeTOqUYECKOM
PYKOBOJICTBE IpelogaBarelis, HO 0e3 ero HelnocpeacTBeHHOTO y4acTHs (ITPH YaCTHYHOM HeloCpeaCTBEHHOM YYacTHH
[IpernogaBaresid, OCTaBISIONIEM BeAVIIYIO pOJb 3a padOTOH CTYIEHTOB ).

CaMmocrosTensHas padora cryaeHTOB B BY3e gBisieTcs BakHBIM BHIOM Y4eOHOH W Hay4dHOH AesTelbHOCTH
cryneHTa. CaMmocTosTelnbHasg paboTa CTYIEHTOB HI'PaeT 3HAUUTEILHYIO POJIb B peHTHHTOBOM TEXHOJOTHH o0ydeHUs. B
CBA3H ¢ 5TUM, oOydueHre B BY 3e BxmouaeT B cedd 1Be, MpakTHYeCKU OJHHAKOBBIE M0 00beMY U B3aUMOBIIHSHHIO YacTH
— mporecca odyueHus u mporecca camoodyueHns. [Tostomy CPC momxHa crark 2(h(exkTHBHON U Ie/leHapaBIeHHOH
paboTOH CTYIEeHTA.

K coBpeMeHHOMY cHeHaIuCTy OOIIeCTBO NMpeaBIBISeT AOCTATOYHO MIHPOKHH MepeueHb TpeOOBAHWH, cpeaH
KOTOPHIX HEMAaJTOBAaKHOE 3HAUEHHE HMeeT HalWdHe Y BEITYCKHUKOB ONpeaeleHHBIX CIIOCOOHOCTEH H YMEHHS
CaMOCTOSITEIbHO mOOBIBATH 3HAHWUS W3 PAa3IMUYHBIX HCTOUHWUKOB, CHCTEMATH3UPOBATHL MOJYYEHHYI0 HH(QOpPMAaIHio,
TaBaTh OINEHKY KOHKpeTHOH (pMHAHCOBOH cuTyanuu. MOopMUpOBAHHE TAKOrO0 YMEHHS IPOHUCXOAUT B TEUEHHE BCETO
mepHoga OOYUEHHS uepe3 ydacTHe CTYJACHTOB B IPAKTHUYECKHUX 3aHATHSX, BBIMONHEHHE KOHTPOJIBHBIX 3aJaHUl H
TECTOB, HAIMMCAaHWE KYPCOBHIX W BEIMYCKHBIX KBATH(PHKAMUOHHBIX pabor. [Ipm sTOoM caMmocrosTtelbHas padora
CTYASHTOB UI'PaeT PemarIyI0 polb B X0ae BCEro yueOHOTo Ipolecca.

Benymias mens opranuzanud W ocymiectBieHuss CPC mombkHa coBmamarh C Ielbl0 00yUeHHsS CTyaeHTa —
[TOTOTOBKON crienuaircra U 0akajlagpa ¢ BeICIIHM oOpazoBanueM, [Ipu opraauzanun CPC BakHEIM H HEOOXOTUMEBIM
VCIIOBHEM CTAHOBATCA (pOPMHPOBAHHE YMEHHS CaMOCTOSATEIbHON paboThl mjisl NMpUOOpeTeHWsl 3HAHHWII, HABBIKOB H
BO3MOKHOCTH OpraHH3aluy yaeOHOH U HAYIHOH 1eITelIbHOCTH.

@OpMEl CaMOCTOATENIEHON padOTEl CTYAEHTOB paszHooOpa3HEL B COOTBETCTBHH ¢ padodeld IIporpaMMon
TUCITHTUTHHEI «IJJIEKTPOMArHuTHAs COBMECTHMOCTH B SJEKTPO3IHEepPreTHUEeCKHX CHCTeMax» MpeayCcMOTpeHH
cneayIonue BUALI CaMOCTOSTENBEHON pabOTHl CTYAEHTA:!

- CAMOCTOATENEHOE H3YVUEHHE JINTEePaTyPHhl;
- BEIMIOJTHEHH E€ KOHTPOJIBHOM padOTEI
- BEIITOJTHEHH € HHAWBHAVAJIBHEIX TBOPYECKUX 3agaHH .

Ilenvs camocmoamenbHO20 usyuyeHua Jaumepamypbl — CaMOCTOATENLHOE OBJAAEHHE 3HAHHUSIMH, OIBITOM
HCCIIeOBATEIBCKOM 1eITeIbHOCTH.

Jaoauamu cCaMOCTOATENIBEHOTO H3YYEHHS JINTEPATY Pl ABISIOTCS:

. VIIIyOJIeHH e U pacliipeHne TeOPeTHUEeCKUX 3HAHUM;
L d)DpMHpDEEiHHE }’MEHHH HCIOJB30BaTE HOPMATHBHYIO, IMPAaBOBYVIO, CIPABOYHVID AJOKYMECHTAITHIO H
CHEHI'!'!."".'.'?'!' T e :‘::‘.T'ﬂEIH-yMEHT rIDﬂI-IHCAH
INEKTPOHHOW NOAMNACHIO FHBHOCTH CTYJICHTOB.
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I[TPOCKTHPOBAHHWH CHCTCM [TPOCKTHLIC PCHICHHA CHCTEM HCTOYHHKH H

3JIEKTPOCHAOKEHHS 3IEKTPOCHAOKE HHS 3aKOHOMEPHOCTH  IBHIKEHUS
5 mpe00pa3z0BaHU

HH(POPMALIMOHHBIX TOTOKOB B
COBpEMEHHBIX U POBBIX
cUcTEMax VIIpaBJIeHUS
00BeKTaMH
3IEKTPOIHEPTETHKH.

VYMeeT UCIOIB30BATh
BO3MOKHOCTH
MUKPOITPOLeCCOPHBIX
YCTPOHCTB P3A H
HHTEIICKTY AJIbHBIX
3JIEKTPOHHBIX YCTPOICTB J1JIs
peanu3anuu CTaHTApPTHBIX
3a7a4 3alIMThLL, AaBTOMATHKH,
yIIpaBJIeHHS, ydera H
MOHUTOPHHTA.

Biiageer HaBBIKAMH pellIeHUS
33144 ITapaMeTPUPOBAHHS H
KOH(HUT YPHPOBAHH
MUKPOITPOI€CCOPHBIX YCTPOHCTB
P3A ¥ UHTEJUTeKTYaNbHBIX
3JIEKTPOHHBIX YCTPOHCTB

U} pOBOI MOICTAHIUH.

2 TIIAH-TPA®UK BBIITOJTHEHUA CAMOCTOSTEIBHOM PABOTEI

TexHorornueckas KapTa CAMOCTOSTEILHOH pﬂﬁﬂTLI CTY/IE€HTA

O0beM JacoB, B TOM JHCIIE
Koaul Buag nesdtelbHOCTH HTorosulid CpencrBa u KonraktHas
peaje3yeMbIX CTYJIEHTOB POYVKT TEXHOJIOTHH CPC padora ¢ Beero
KOIMeTeHI[HH CaMOCTOS TEIILHOH OLleHKH [peroaaBaTen
(MHIHKaTOpa) padoTEI eM
8 cemecTp
CamMocTrogarens.Hoe KoHcIekT CobecenoBaH 17415 1,935 19,35
H3y4CHHEC HEC
MK-1 JIATEPATY PEI 10
I[ToaroroBka k Order CobecenoBaH 4.86 0.54 5.4
J1ab0paTOpHBIM (MUCBEMEHHBIH ) He
Paﬁmam
HUtoro 3a 8 cemectp | 22,275 2,475 24,75

3. KOHTPOJIBHBIE TOYKHW U BUJIbI OTHETHOCTH ITO HUM

B paMkax peHTHHTOBOH CHCTEMBI YCII€BAEMOCTh CTYIAEHTOB IO K&KAOH MUCHHIUIMHE OIEHHBAaeTcd B XOje
TEKYIIEro KOHTPOJIS M MPOMEeKYTOUHOH aTTeCTauH.
IIpu ImpoBeseH U TeKYIIEro KOHTPOJIS ped THHI0Bas OIIEHKA 3HAHUI CTYAeHTa OLeHHBAETCS CIIEAYIOIIM 00pa3oM:

No Bu1 1eSTeTLHOCTH CTY/IEHTOB Cpoxu KonudecTBo
/1 BEITTOJTHE HUS OalioB
8 cemecTp
1. JTaGoparopHoe 3aHsaTHE Ne 4 ABTOMaTrHyeckoe 3 Hemeld 10
| pervimpoBaHue BO30VkIeHUS CHHXDOHHOI'O TeHenaropa
) AOKYMEHT NoarmncAH 4 wenens 15

SNEKTPOHHOW NOAMUCLIO
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HUToro 3a 4 cemecTp 55
HToro 55




MagkcHuMansHO BO3SMOKHEIN 0aJIT 3a BECh TEKVIIHH KOHTPOJb YCTAHABIHUBAETCS PABHEIM 535, TekyIee KOHTPOIBHOE
MEPOIPUATHE CUUTAETCS CAHHBIM, €CJIM CTYIEHT MOJYUWI 3a Hero He MeHee 60% OT yCcTaHOBJIEHHOT'O ISl 3TOTO
KOHTPOJIS MakCHMaJIBLHOTO Oamia. PEeHTHHTOBBIN Oallll, BEICTABISEMBI CTYASHTY 34 TeKYIIee KOHTPOJIBHOE
MEpPOTIPHATHE, CTAHHOE CTYACHTOM B YCTAHOBIIEHHEIE Tpa(pMKOM KOHTPOJIBHBIX MEPOIIPHITHI CPOKH, OIpeTeseTcs
CIeayIoNIHM 00pa3oM:

Ypoeenv gvinonnenusn konmponsnozo Peumuncoentit 0ann (6 % om MaKCUMAIbHO20
3a0aHUA danna 3a KOHMpPOEIbHOE 3a0aniie)
Omauunbii 100
Xopoutuu 80
VooeremeopumenwvHhuiii 60
HeyodoenemeopumenvHol 0

4. METOJIMHECKHME PEKOMEHIAIIMHA ITO UBHEHNU IO TEOPETUYECKOI'O
MATEPHAIJIA

CaMmocrosTenbHas padora cTyaeHTa HAUMHAETCSd C BHUMATEIBHOTO O3HAKOMJIEHHSI C COMePKaHHeM y4eOHOTO
Kypca.

M3ydeHHe Kakaoi TeMBl clieqyeT HAauYMHATh C BHUMATENBHOTO O3HAKOMIIEHHS ¢ HabopoM BoIpocoB. OHH
OPHEHTHPVIOT CTYASHTA, [TOKA3EIBAIOT, YTO OH J0JLKEH 3HATH IT0 JaHHOH TeMe. BOompockl TeMEl kak OBl HakJIaabIBaIO TCS
Ha COOTBETCTBVIOIIYIO TJIaBY H30paHHOTO yUeOHHKka WIIH ydeOHOro mocodus. B utore qomkHO OBITH SCHBIM, KAaKHe
BOITPOCKHI TEMEI YUEOHOI'0 Kypca U ¢ KaKOW TITYOMHOH pacKpHITE B KOHKPETHOM YUeOHOM MarepHuale, a Kakue BooOIIe
OIyIIeHEl. Tpedyercd TBOpUECKOE OTHOIIEHHE H K CAMOMY COIEPKAHUIO U CIIUITIINHEL.

BompocEl, COCTaBIMIONIHE €€ coxepkaHne, oO0lIagaroT pasHOH CTeNeHBI0 BaKHOCTH. ECTH BOMNPOCHL,
BEIMTOJHAIONIHE (DYHKIUIO JIOTHUYECKOH CBS3KH COAEPKAHUS TeMEl M BCero Kypca, HMEKTCS BOIMPOCH! OMHCATEIBHOTO
HIIH Pa3bICHUTENBHOTO XapakTepa, a Tak:kKe HCTOPHUYECKOTO JKCKYpca B 001acTh M3YyUaeMol JUCHHIIIMHEL Bce 3TH
BOIIPOCKE] HE COCTABIIMIOT CYTH MOHATHITHOTO, KOHLENTYAIILHOIO COePKaHHS TEMBI, HO HEOOXOOUMEIL IS [[eJTOCTHOTO
BOCIIPHATHS U3YUaeMBIX IIPOOIEM.

M3ydaemas qUCHUIUTHHA UMeeT CBOH KareropuallbHO-TTIOHATHIHEIN anmapar. HaydHble MMOHSTHA — 3TO Ta 0asa,
HAa KOTOpPOH CTPOUTCH Kaxkaasd Havka. IIOHATHS — VY3J0BEIE, OIIOpHEIE NVHKTEl KAk HAYYHOI'O, Tak H Y4eOHOro
MO3HAHM, JIOTHUYECKHEe CTYIIEHU JIBWKEHHS B ydeOe OT IIPOCTOr0 K CIOKHOMY, OT ABIIEHHS K CYIIHOCTH. be3 sScHOTO
[MOHUMAHUY IMOHATHII yueda kpailHe 3aTpyaHSeTCs, a COJAepKaHHe MPUOOpeTeHHBIX 3HAHWH CTAHOBUTCS TYCKIIBEIM,
PAaCIUIBIBUATEIM.

CtymeHT 10KeH MOHMMAaTh, 4TO CAMOCTOSTEILHOE OBJIAICHHE 3SHAHUSAMHU SBJISIETCS TJIABHBIM, OIpe aeNIsSIOIIHM.
Beicmiasg mkolia cosmaeT IS 5TOr0 HeoOXOAMMEIE VCIOBHS, IOMOraer OyayileMy BBICOKOKBAITH(PHUIIUPOBAHHOMY
CITETHAITUCTY OBJIAAeTh TEXHOIOTHEN CaMOCTOATEIBLHOTO ITPOU3BOICTBA 3HAHUIL.

B caMmocrodTenbHOl pabore CcryaeHTaM NpPUXOAUTCS HCHONB30BATh JHTEPATYPY Pas3IHYHBIX BHUIO0B:
[IEPBOUCTOUYHHKH, MOHOTpa(huu, HaydHble COOPHUKH, XpecTOMarhH, Y4eOHWUKHU, ydeOHBIe MOCOOUS, KYPHAILI H .
M3ydueHne kypca npeamnoliaraer 3HaKOMCTBO CTYIEHTOB ¢ OOJBIIAM OOBLEeMOM HAaYYHOH W YUeOHOH JTHTeparypel, UTO, B
CBOIO Odepeab, MOPOKAaeT HeOOXOAUMOCTE BBIPAOOTKH Y HHX PAlHOHANBHO-KPUTHYECKOTO MOAXO0Ja K H3YUaeMBIM
HCTOUYHUKAM.

YUTo0Bl HE «YTOHYTBE» B OIPOMHOM OOBEME PEeKOMEHJOBAHHBIX €My M1 H3Y4YeHHS HCTOYHHUKOB, CTYAEHT,
[IpeK/Jae BCEro, JOKeH HAVUHTBCS NPaBUILHO HX 4YWTarh. lIpaBHIIbHOe 4YTEHHE PEKOMEHIOBAHHBIX HCTOYHHKOB
IpealoliaraeT clieOBaHNe HECKOJIbKUM HEeCIOKHEIM, HO BeChbMa ITOJIe3HBIM ITpaBHIIaM.

[IpeaBapuTeNBEHEI [MPOCMOTP KHUTH BKIIOYAECT O3HAKOMIIEHHE C THTYIIBHBEIM IJIHCTOM KHHIH, AHHOTAIHEH,
IpeauCcIoBHeM, ornaBieHHeM. [IpH oO3HakOMIIEHHH C OrJIaBJIeHHeM HeOOXOAUMO BBIAEIHTE pasaenbl, TJIaBhL,
maparpadgsl, IpeacTapIsSIonIue a1 Bac UHTepec, Oerjo UX MpoCMOTpeTh, HAWTH MecTa, OTHOCSIIHECS K TeMe (ab3arel,
CTpPaHHUIIBI, maparpadsl ), ¥ MO3HAKOMHUTLCS ¢ HUMH B OOLIUX deprax.

HayuHEIe H31aHUS COIIPOBOKIAIOTCS PA3THUYHBIMHU BCIIOMOTaTeIbHBIMH MaTepHallaMid — HayUYHEBIM alnapaToM,
[TOTOMY BaKHO 3HATh, U3 KAKUX OCHOBHBIX 3JIEMEHTOB OH COCTOHUT, KAKOBEI €0 (PYHKIIUH.

i S — e

CTBU T HGWMEHTHDHHHCAH O T TICHHS aHHOTAHH — KPATKOH XAPAKTCPHCTHKH KHHIH,
pacK SNEKTPOHHOW NOAMUCHLIO 1 >KAaHPOBYIO HAIpaBIIEHHOCTh, CBEeJeHHS 00 aBTOpE,
a3y Ceprudukat: - 12000002A633E3D113AD425FB50002000002A6 ABUTH IIpeaBapUTElIbHOE MHEHUE O KHHUTE.,

Bnapeneu:, .  Websyxosa, Tathana AnexcaHaposHa ‘TelbHAS CTAThd, B KOTOPOH maeTcs OlleHKa COmepryKaHus
| , s - w
KHHIlY saTpariBacyall B Hell, [hofys HpopMaUs O KU3HEHHOH M TBOpUYeckoil OGuorpaduu
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KOMMCHTApHH H T.m. Bor [MoYcMy 3HAKOMCTBO C ECT}’HHTEHBHDE cTaTheH NpeaCTABIBEICTCA OUCHE BaXKHBIM: OHO

[TOMOTaeT CTYAEHTY COPHEeHTHPOBAThCI B TeKCTe paldoThl, OOpaTHTh BHUMaHHe Ha ee HamOojee IeHHBIE H BaKHEIE
pasesl.



Toil xe nenu copeilcTByeT 3HAKOMCTBO C OIVIaBIIEHHEM, NIpeaUCIOBHEM, IMOcleclioBHeM. BecbMa MoJIe3HEIMH
3JIeMEeHTAMH HAaYYHOI'O alapara SBJSOTCS CHOCKH, KOMMeHTAapuH, TaOIHIBl, Tpapuk, CIUCKH JuTepaTrypel. OHH He
TOJILKO WIITIOCTPUPYIOT OT/AEJbHBIE IMOJMOKEHHS KHUTH WIH CTAaThH, HO U CaMH MO cede ABISIOTCH JOMOIMHATEIBHBIM
UCTOYHUKOM HH(pOPMAIIUH 111 YUTATEIS.

Ecnu uWrarelsd 3adHTEpecOBalla Kakas-TO BEICKA3aHHAd AaBTOPOM MEICITL, He Hamleamad DoapoOHOro
OCBEIIIEHUS B AAHHOM HCTOYHHKE, OH MOKeT OOparuThCd K TEKCTY HCTOUYHHKA, YIIOMHHAEeMOTo B CHOCKe, THOO K
HCTOUYHHKY, KOTOPBIH OH MOKeT HaWTH B CIHCKE JIUTEPATYpPhl, PEeKOMEHIOBAHHON aBTOPOM I CAMOCTOSTEIEHOTO
U3YUEeHUS.

CyliecTByeT HeCKOJIbKO (DOpM BeaeHHs 3alluceii:

— IUT1aH (IPOCTOM W pa3BepHYTHII) — Haubollee kpaTkas (popMa 3aMMcH MPOYUTAHHOTO, IpPeacTaBIsSIONIas
co00H MmepedeHb BOIPOCOB, paccMarpuBaeMBIX B KHUTEe HIH cTtarbe. Pa3BepHYTHIN MJIaH IIpejicTaBlIgeT co00H Oolee
MOAPOOHYIO 3alUCE MPOYHTAHHOTO, € aeTalu3anued OTAeNBHBIX IMONOKEeHUH H BBIBOAOB, € BEIMHCKOH IUTAT,
CTATHCTHYECKUX AAHHBIX U T.a. Pa3sBepHYTHIN IIaH — HEONEHUMBIH IMOMOIIHHUK NPH BBEICTYIUIEHHH C JOKIagoM Ha
KOHKPETHYIO TEMY Ha CeMHHAape, KOH (e peHIHH;

— TE3UCH — KParko c(hOpPMYIHPOBAHHBIE MOJIOKEHUSI, OCHOBHBIE IMOJIOKEHHUS KHUTH, ctaThbi. Kak mpaBuio,
TE3HCHl COCTABIIAIOTCS ITOCIEe MMPeIBAPUTENBHOTO 3HAKOMCTBA ¢ TEKCTOM HCTOYHHKA, MIPH ero IMMOBTOPHOM IPOYTEHHH.
OHH TOMOTArOT 3allOMHUTE H CUCTEMaTU3HUPOBAaThL HH(POpMaITHIo.

CocraBiieHlie KOHCIIEKTORB

BOJBIIYIO POJTE B YCBOSHUH W MOBTOPEHUH MPOHAEHHOTO MaTepralia Urpaet XOpOIIHi KOHCIIEKT, COaepKallnil
OCHOBHBIE HIEH MPOYUTAHHOTO B YUeOHHKe W YCIBIMIAHHOTO B JIekIHH. KOHCIIEKT — 93TO0, MO CYIIECTBY, HAOPOCOK,
pPa3BepHYTHIN IIAH CBA3HOI'O pacckasa I10 OCHOBHEIM BOIIPOCAM TEMEL.

B kakoil-TO Mepe KOHCIIEKT pPacCUHTaH (B 3aBHCHMOCTH OT WHIHBHIYalbHBIX ocoOeHHOCTeidl cTymeHTa) He
TOJILKO HAa WHTEIIEKTYAIBHYIO U SMOIHOHANBHYIO, HO U HA 3PHTENBHYIO NaMITh, [IPHUEM TEKCT KOHCIIEKTa HepeaKo
acCOIMHUpYeTCsd ellle W C TeKCTOM YueOHHKA WM 3amuchio JlekOHH. [losToMy Jierde s3amoMHHAETCSd COJEpKaHHE
KOHCIIEKTOB, HAMMMCAHHBLIX pa300pUrBO, C MO TUEPKUBAHUEM HITH BEIIEJICHHEM pa3psaakoil KIIOYEBLIX CIIOB U (ppas.
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