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BBeneHiie

[emp 1 3a1a4n H3YUEHH S JUCIIHIUIHHEI

OO0opyaOBaHHE H MaTEpPH AT

HanmeHoBaHHEe IMpakKTHYECKHX padoT

CoaepKaHHe IMpaKTHYECKHX padoT

IIpaktHueckas pabora Nel Pacuer nmokasaresiel HaJe KHOCTH CTPYKTYPHBIX CXEM

[IpaktHueckasa padora Ne2 TeIUIOBEIE PeXKHMBI H Harpys3o4Has CIIOCOOHOCTH
TpaHC(OPMaTOPOB

[IpakTHyeckasa padora Ne3d TeIwroBoe cTapeHHe H3OISIIHH TpaHCPOPMaTOPOB.
ABapHITHBIE H CHCTEMAaTHYEeCKHE ITEPErPy3KH TPaHC() OpMaTOpPOB

[IpakTHyeckas padora Ned PacueT MaTeMaTHIeCKOrO OXKHIaHIA VIepOa
IOTpeOHUTEIIEH METOLOM CTATHCTHYECKHX HCITBITaHIIH

[IpakTHueckasg pabora Ned PacueT nmoxasareaeH HaIeKHOCTH
pacIpeeIHTEIILHOTO YCTPOHCTBA HA OCHOBE YIIPOINEHHON MOJIETTH OTKa30M BhI-
KITFOUaTelen

[IpakTHueckasa padora Ne6 OrpefiesieHHe MaTEMAaTHUYECKOr0 OKHIAHH I HEJTOOT-
ITYCKa SIEKTPOSHEPTHH B KOHI[EHTPHPOBAHHOH CHCTEME METOL0M

«repebopa KO3 HIHEHTOBY

[IpakTHueckasa pabora Ne/ Pacuer MaTeMaTHUYeCKOIO OKHAAHHA yinepOa
IOTPeOUTEIIEH METOLOM CTATHCTHYECKHX HCITHITAHIH.

[IpakTHueckasa padora Ne§ BrIOop aBapHITHOIO pe3epBa MOIIHOCTH B DOC

Y4yeOHO-MeTOAHYECKOe H HH()OPMAIHOHHOe o0ecIieueHHe JHCIHITIHHBI
IlepeyeHh OCHOBHOH M JOIIOTHHTEIBHOH JHTEPAaTYPhl, HEOOXOIUMOM JIJI OCBO-
eHH S JHCIHITIIHHEI

IlepeueHp Y4YeOHO-METOAHYECKOTO OOECIIEUEHHSI CaMOCTOSATEJIbHOH PadOoTHI
OOYYAFOIIIXCS 10 JHCIIHIUIHHE

[TepeueHp pecypcoB HH() OpMaI[HOHHO-TEIeKOMMYHHKAIIHOHHOI ceTH MHTepHeT,

HEOOXOAHMBIX 151 OCBOESHH S JHCI[HITIIHHEI
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BregeHue

[IpakTHYeCKHE 3aHATHSA CO3JA0T OITHMANIbHEIE JHIAKTHUYECKHE YVCIOBHS A JeSITEIbHOCTHO-
'O OCBOEHHS CTYJEHTaMH COAEPKaHHI H METOMOIOIHH H3y4aeMOH JHCIHMIUIHHEL « HamgeXHOCTE 3Mek-
TPOSHEPreTHYECKHX CHCTEM», HCIIOIB30BAHHE CIIEI[HAJIBHOI'O I1ab0opaTOpPHOro O0OpYAOBAHHS H TEX-
HHYeCKHX cpeZicTB. [IpaKkTHYeCcKHe 3aHATHS 3aHHMAIOT IIPEHMYILECTBEHHOE MECTO ITPH H3YYEeHHH 00-
IeNpodeccHOHAIFHEIX H MPO()eCCHOHAIBHBIX JHCIHILINH. [IpakTHYecKHe 3aHITHS ITPOBOJISITCS C Iie-
JIbI0 BBRIPAOOTKH IPAKTHUYECKHX YMeHHH M IMPHOOPETEHHS HABBIKOB B PEINEHHH 3aJay, OTPabOTKH
VITpa;KHEHHH, BEOTOITHEHHH YePTeKEH, IPOH3BOACTRBE PACUETOB H T.II.

[{empro MpakTHYe CKHX 3aHSATHI SBILIETCS (DOPMHPOBAHHE IMPaKTHYECKIX YMEHHH — ITpodeccH-
OHAJIbHBIX (BBIMIOJHATHL OIIpeelI€HHBIE JISHCTBHS, ONepaIiH, HeOOXOMHMbBIE B ITOCHEAYIOIIEM B ITPO-
(peCCHOHAIIbHOH AeSTelIbHOCTH) HIIH Y4eOHBIX, HEOOXOJHMBIX B IOCIEAYIOIEeH yueOHOH JeslTelIbHO-
CTH T10 O0ImenpodecCHOHAIIEHEIM H ITPO()eCCHOHATIBHBIM JTHCITHITIHHAM.

BII@J’JIIGI‘I)&(I)H‘-IECIGIﬁ CITHCOK COACPKHT CBCACHITA O CHpﬂEG‘IHGﬁ JINTCPpaTvVpe H JOITOJIHHUTCIIBHBIX H3JaHI-
HX, HeOOXOIHMBIX 15 YIIIY OJIEHHOT O H3YUCHITA OTACIIBHBIX BOITPOCOB.
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1. I]ens u 3a0auu uzyyueHus OUCUUNTIUHDL

[lempr0o OCBOEHHMA AUCIILIMHEL «Haje:KHOCTh 3IEeKTPOSHEPIeTHYECKHX CHCTEM) SBIISIETCS
O3HAKOMIIEHHE CTYAEHTOB, CIIEIHATH3HPYIOIMHXCSA B 00JIACTH IEpPeJaul H PacIIpelelIeHH 3JIeKTPH-
ye CKOH SHEPTHH, ¢ OCHOBHBIMH ITOHSITHSAMH H OITpeJeIeHHSIMH H3 TEOPHH HaJAeKHOCTH, ITOKa3aTe IsIMHI
HaJIe’KHOCTH CHCTEM 3JIEKTPOCHAOKeHH H HX 3JIEMEHTOB, ¢ IIOHATHEM 00 ONTHMAaJIbHOH HaJleKHOCTH
H IIPHHIHITAMH HOPMHPOBAHHS HaJIE KHOCTH, ITOHATHEM 00 yiepOe OT IepephlBa 3JIEKTPOCHA0KEHH,
a TaKKe ¢ MaTeMaTHYeCKHMH MOJEIISIMH HaJeKHOCTH CHCTEM 3IeKTPOCHAOKEHHS H ¢ MeTOAaMH HX

HCCIICT OBaHILA.
3agauH H3YVUCHITA JHCIIHIUIHHBI 3aKIIFOYAROTCA B PA3BHTHH HABBIKOB H YMCHHA EBIﬁHpElTL H

OLIEHHBATh C TOYKH 3PeHHS HaJeKHOCTH Pa3/INYHBIE CXEMEBI 3JIEKTPOCHA0KEHHS ITPOMBIIIIIEHHBIX
IIPEATIPHATHI H YCTaHOBOK.

2. Obopyodosarue umamepuainl

ArmmapaTHble CpeJcTBa: IIePeHOCHOH HOYTOYK, IIPOEKTOP, LOCKa MarHUTHO-MapKe pHasl.
YueOHast ayIUTOPHS AT ITPOBeAeHH YUeOHBIX 3aHSTHII, OCHaIleHa 000pyIOBaHHEM H TEXHH-

HECKHMIT CPSACTBAMII Gﬁ}”{EI—HIH.

3. Haumernoes anue npakmuueckux paoom
JIIIs CTYIeHTOB 3a04HOH (pOPMBI 00YUeHHS ITPe Yy CMOTPEHBI CIIEAVIOIIHE IIPaKTHYECKHE Pa0OTHI
IIpaxtiyeckas padora Nel Pacuer rokasarenen HaJeKHOCTH CTPYKTYPHBIX CXEM H ITpaKTHUECKas pa-
6ora Ne5 Pacuer nokasareaeH HaJe KHOCTH pacIIpeJelMTeIbHOIO YCTPOHCTBA HA OCHOBE YIIPOIIEH-
HOH MOJEIIH OTKa30M BBIKITIOYATEIIEH.

M3 HIX ITpaKTHYe-
Ne Temebl HarmveHoBaHNe TeM JUCIIFIUIHHBL, HX KpPaTKoe O0peM
T CITUTDTHHEI CONEPIKAHNE YACOR CKas ITOATrOTOBKA,
d JacoB
6 cCEMECTP

IIpakTHiyeckas padora Ne 1. BBeaenne. 3aaa-
YH H HCXO/JHbI€ 0JI07KeHH A OLeHKH HA A€ KHO-
| ctl. IlonaTrne o Hage:xxHocTH DODC. 1.5 —
Pacuer 1mokasaTeneil HaJeKHOCTH CTPYKTYPHBIX
CXEM.

IIpakTHueckasn padora Ne 2. Ilonsirie o noka-
3aTeJISIX HAJEKHOCTH — eJHHHYHBIX, KOM-
IUIEKCHBIX, MIEPBHYHBIX, BTOPHYHBIX. [loHs-
THe 00 ONTHMAJILHOI HAAe:KHOCTH T eIUIOBEIE
PEKHMEL H Harpy304YHas CrIoCOOHOCTh TPaHC-
(pOopMaTOpOB.

1,5 —

IIpakTHyeckas padora Ne3. IlociieacTBHA Ie-
pPepbIBOB NIEKTPOCHAOKEHHA H HX TEXHHKO-
IKOHOMHIYeCKAs olleHKa. OnMHUcaHHe npolec-
CcOB (DYHKIIMOHHPOBAHHMSA JIEMEHTOB CHCTEMbI
wiekTpocHAO:keHHA (COC) m CIC. Temmosoe

CTapEHIIE TI3 0T AT TpaHC()OPMATOPOB.
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aj1ﬁﬁaﬂmﬂthq)aﬁura Ned. Tpu Hanpas.ie-
cepripnan =0 HIACE PetieHii Sa AT necae JoBaHN A MaTe-

eRCaHOpPOBHA

MaTH4YeCKHX MoJeJaed HageskHocTH. MeTtoabl,
7 onpeae/sIoNHe KAKI0€ U3 HANPABJIEeHHH B 1.5 —
pellleHHH 32124 HCCJIeJ0BAaHNA MAaT. MoJeJiel
HA/1€KHOCT H.

ABapHiiHbIE H CHCTEMATHYECKHE TTEPET PY3KH




TpaHC (OPMaTOPOB.

IIpakTHueckan padora NeS. OneHKa TOYHO-
CTH MAaTeMAaTHYeCKHX MojJdeJ1el HAJeKHOCTH |
METO0B HX HccJiegoBaHusAa. O 0ocHOBaHHIE HC-
I10JIL30BAaHHA 1M olleHKH HagesxkHocTH COC
CHEIHAIH3HPOBAHHLIX MATEMATHYECKHX MO-
neJiem.

PacueT 1nokasaTenel HaJleJ KHOCTH
pacIIpeeIHTebHOIO YCTPOHCTBA HA OCHOBE
YIIPOILEHHOH MOJEIH OTKa30M BRIKIFOUATENEH.

1,5

12

IIpakTHueckan padora Ne6. MaremaTrnyeckne
MO/1eJIH H KOJIH1eCTBEHHbIE PACYETHI HAIE /K-
HOCTH CHCTeM. JIornko-aHAIMTHYECKHI Me-
TOJ PacuYeTa HAJEKHOCTH.

Orpe iefieHHne MaTeEMaTHYECKOI O OKHIaHH ST
HeJOOTITYCKa 3JIEKTPO3HEPIHH B KOHIIEHTPHPO-
BAHHOH CHCTEME METOIOM

«riepedopa Ko3( (PHI[HEHTOBY.

1,5

15

IIpakTHieckas padora Ne7. Oomme cBeieHHASA
00 OIlEHKAaX BAYKHOCTH YJIEMEHTOB H CIIOC00bI
OlleHKH. BazKHOCTB 2JIEeMEHTOB HA BePOAT-
HOCTHOM YPOBHe 3aJaHHA cHcTeMbI. O codeH-
HOCTH TEXHHKO0-7KOHOMHY€ECKHX PACY€ETOB B
JHEPreTHKe.

Pacuer MaTeMaTHYeCKOro OXKHIaHHA yilepoa

rorpebuTeTel METOAOM CTAaTHCTHYECKHX HCIIHI-
TaHMIIL.

1,5

17

IIpakTHueckasn padora Ne8. HenagéxHocTh
00beKTA YHEePreTHKH H CBA3AHHBIE C Hel
IKOHOMHYECKHE HAPYIIeHHA. Y OBITKH IO-
TPEeOHTe/Ifl, BbI3BAHHbIE HEHAJEKHOCT IO
00bEeKTA PHEePreTHKH. Y OBITKH NPOH3BOIH-
TeJisl MOCTABIIHKA, BbI3BAaHHbIE HEHAJEKHO-
CTbI0 00LEKTA SHEePreTHKH.

HTtorosa 6 cemecrp

13,5

Ceptudmkar:
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Ipakmuueckoe 3anamue 1. Pacuem nokazameiei HA0 eXHcHOCMU
CHIPYKHYPHbBIX CXeM

IleJib: H3YUHTH PacUeTHhI ITOKa3aTelIeH HAJAEKHOCTH CTPYKTYPHBIX CXEM

3HAHHA H YMeHH A, IPHOOpeTaeMble CTYJAEHTOM B Pe3YJIbTATE€ 0CBOEHHSA TEMbL:
CryaeHTt OYIEeT 3HATh:

BJIEMEHTHI H CBSI3H CTPYKTYPHBIX CXEM

TaOJIMYHO-JIOrHYe CKHH METOJ pacyeTa IoKa3aTelen HaleKHOCTH

CTyIeHT OVIET YMETE:

PACCUHTRIBATE ITOKA3aTEM HAAEKHOCTH CTPYKTYPHBIX CXEM

AKTYAJIbHOCTb TeMbI. IIOITYYeHHEIE 3HAHHS HeOOXOIHMBI IS pacyeTOB HEeJOOTITYyCKa BIIEK-
TPOSHEPr eHH

TEOPETHUYECKAS YACTD

[IpH IIPOEKTHPOBAHHH CTPYKTYPHOH CXEMBI BapbHPYEMBIMH 3JIeMeHTaMH OOBIYHO SBILSIOTCS
TOIBKO TpaHc(pOpMaTOPHI (aBTOTPaHCc(pOpMaTophl) OI0KOB H cBS3ell Mexkay PY. ITosroMmy paccMmart-
PHBAIOT OTKAa3bl BTHX 3IEMEHTOB M HX pacueTHBIE ITOCHeACTBHA. Ha 3TOM 5STame IMpHHHMAIOT, YTO
cxeMy PY BO BcexX BapHaHTaX OJHHAKOBEL |IOCKOIBKY UMCIIO 3JIEMEHTOB CTPYKTYPHOH CXEMBI OTHO-
CHUTEIIBHO HEBEIMKO, TO TAaOIHMI[Y PacYETHHIX CBA3EH 3eCh MOKHO HE COCTABIISTE.

CpeIHer oZloBOH HEJOOTITYCK 3JIEKTPOSHEPTHH B CHCTEMY H3-3a OTKA30B TpaHc(opmaropa Mo-
HOOnoKa (0e3 reHepaTOPHOI O BEIKITIOYATEIIS) ONMPEIEILIEOT I1I0 BRIPaKEeHHIO:

T

vem o
Y o (1—q, )T (1.1)
HOM m 6 /* em-
8760 p
I'JIC r].-cm — YHHCIIO HYaCOBE HCIIOIIE30BAHIL A }"CTEIHGEH'EHHDﬁ MOIITHOCTH I‘EHEP&TDP&;
U, T em — HACTOTAd OTKA50B H CPEI[HEE EPEM_H BOCCTAHORBIICHI A TpﬂHC(prMﬂTGpﬂ;
Gpr6 — EEPGH’I‘HDCTL pﬁMGHTHGI‘ID COCTOMHHITLA 6]1(}1{&:. GHPEI[EJIHEMEIH EBIPE]JI{EHHEMZ
q_wTE+;Ep (12)
8760

Ecan B 6moke YCTAHOBIICH FEHEP&TGPHB]I‘T BBIKIIIOYATCIIB, TO CpE,I[HETG,I[GEGﬁ HEQOOTIIYCK 3JICK-

TPOSHCPI'HH OIIPCACIIAOT Kak,

T

vem

HOM @~y (mmT em T mE‘T 66 )(l —Ype )Temn (1.3)

Ecnn B Olmoke ¢ reHepaTOpoM BKIKOUeH aBToTpaHchopmarop (ATE), To mpH 3TOM Bcerja
IPEYCMATPUBAETCSA TeHEPAaTOPHBIN BBIKITIOYATeIh. OTKa3z ATH MM reHepaTOPHOIO BBIKITIOYATENS
(BI') moxeT IIpHBOJHTE He TOJIBKO K IIOTepe MOIIHOCTH 3Hepro0lIoKa, HO H aBAPHIHHOMY CHIDKEHHIO
MOIIHOCTH IAPYTHX SHEProdinoKoB AP, IepeTOK KOTOPOH ocyIlecTBIAeTca yepes ATH. JlormonHu-
TeIbHBIH HELOOTITYCK 3IIEKTPOSHEPTHH B CHCTEMY:

T"t—‘ﬁﬂl
&me :&Pmp 8’&’60 (w,,T,, +®, T, )X1- d s ). (1.4)
VH.[EP@ OT HEJOOTIIYCKaA JJICKTPOSHEPIHH JIJIA BHEI{TPGCTE],I{L[Hﬁ OIIPEACILACTCA ITO BEIPAKEHHIO.
V=V + Vi + Vi, (1.5)

rae Ve — }"H_[Epﬁ CHCTEME, CBSI3aHHBIH ¢ BHEIUTAHOBEIM BOCCTAaHOBHTEJIbHBIM PEMOHTOM, BKIIHO-
HEHIHEC MCHEEC SKOHOMITHYHBIX PE3CPBHBIX dI'PETaTOB H YBCIIHYCHIIC ITOTCPE B CCTIH,

Vi— K;fmepﬁ OT CHMJKEHHS YacTOTHI,
OKYMEHT NOANNCAH -
OBHE3EMHBIX HAPYIIEHHH 3JIEKTPOCHAOKEeHHS AJIS IIOTPeOHT eI

CEF*TH¢*HHETY%??@%W%%@&%WW@%%FG yinepda 3HAUHTENBLHO Pa3IHYarOTCs I10 JaHHBIM pas3jIHy-
Bnageneu: eﬁaémsa TaTeaHa AnekcaHapoBHa

IX THTePaTyPHBIX HCTOYHHKOB [1,2]. B maHHOM ITOocOOHH ITpei10kKeHbl 3HAaUeHHI VIEIbHBIX YIIEp-
0a 7191 HEKOTOPOH YCPEeIHEHHOH SHEProCHCTEMEI B I[eHaxX 40 1991 roxa:

[eiicteuTenen: ¢ 19.08.2022 no 19.08.2023 Voe= 0,15 py6/xBm «; Youm= 0,7 py6/xBm .



ABapHH cO CHIDKEHHEM YacTOTBEI O0CO0O0 TSKENble H peakHe. 3a cueT yeTpoHcTe AYP yacrora

OOBIYHO OBICTPO BOCCTaHaBIHBAeTCA. I1oaToMy yIinepOooM Y B IMOCIEAYIOIMUX pacueTaX MOXKHO ITpe-
HeOpeub, BCIIEACTBHE TOTO YTO OH 3HAYHTEIbHO MEHBIIE 3HAUeHHH Yoc H Vo [1].

[IpH TEXHHKO-3KOHOMHYECKOM CpPpaBHEHHH BAapHAHTOB CTPYKTYPHBIX CXeM 3IeKTPOCTAHIMIT H
ITOJICTAHIIMH B IEIEeBYIO (DYHKIHIO (TIpHBEJIEHHE 3aTPaThl) CIeyeT BKIKOYaTh BO3MOXKHBIH YIIEPO OT
HEHAAeKHOCTH 3JIeKTPOYCTAHOBKH. [IpH 3TOM BaXHO H30ekKaTh OIMMOOK OT ITPHMEHEHH S HECOIIOCT a-
BHMBIX I[€H Ha 000pYIOBaHHE.

EciH B pacueTax HCIIONB3VIOTCS IIEHRI HA OCHOBE HOBEHIIIEH PEKJIAMHOM H CIIPABOYHOH JIIHTEpa-
TYPBI, TO 3HAYEHHS VAEIIBHBIX VINEPOOB HOJLKHBI OBITH COOTBETCTBEHHO IlepecuHTaHbl. K30ekaTh

I'pyOBIX OIIMOOK B pacyeTaX MOXKHO IEPECYHTaB 3HaYeHHI Voc, Vonm B TEKYIIEM JOIIAPOBOM 3KBH-
BaJIeHTE.

YH.[EP@ OT HEHAJACHHOCTH JJICKTPOCTAHITHH ITPH 3TOM OIIPEACIIACT CA.
V =Vo - AWe + Voum 'ﬂWmﬂ, (16)
rge AWe— HSAOOTIIYCK JJICKTPOSHECPIHH B SHEPIOCHCTEMY,
AWium — HEMQOOTIIYCK 3JICKTPOSHEPIHH MCCTHBIM HGTIJE@HTEJIHIMI.

Ilpumep 1. 3adanue. PaccunTaTh HAJeKHOCTh I'TTaBHOH cXeMbI ImoAcTaHipH 110 kB Tabmny-
HO-JIOTHYECKHM MEeTOMOM. CXeMa ITOICTaHI[HH IIPHBEAeHA Ha puc. 1.1.

3 4
€&— >

PrucyHok 1.1- PacueTHas cxema IO CTaHI[HI

OIEeMEHTEL CXEMBI | IIPOHYMCPOBAHEI ITOCIICHOBATCIIBHO, ITO THIIAM Gﬁﬂp}"ﬂﬂEHHH_H. Ilokaza-
TEIIM HaJCKHOCTH 3JICEMCHTOB CXEMBI ITPHBCACHBI B Tabmmie 1.1.

TaOmmra 1.1 IlokazaTenn Hajge KHOCTH RIIEMEHTOB CXEMBI

OIEMEHT i @ Te 7 Tp
rox rof rox’ TOJI
TpancopmaTtop 25 MB-A 1,2 0,01 0,01 0,2 0,01
JIvHmst 110 kB 3.4 1,0 0,001 1,0 0,005
Brixmrouatenu 110 kB 5,6.7 0.02 0.002 0.5 0,01
NOKYMEHT MOAMWCAH

CEETHMETP%&%@E@E&M@@&@@I cocTaBIIeT Pwen = 40 MBm, cos@=0.,8. Uepes PY 110 kB
BnAACWVIIE CTBAMRTCSE TPAHBHL: MQEHOCTH Prmp = 20 MBm.

Pemmenne. ITpoBeieM paH/KHpPOBaHHE pacYeTHRIX aBapHITHBIX PEKHMOB I10 CTEITeHH TSDKeCTH:
Neiicraurenel - AOITHOS WQFaIHEHHE TTOACTAaHITHH HIIH ITOTePpsa ABYX ITHHHH (AP = 60 MBm);

2) moTeps ABYX TpaHchopMaTopoB (AP = 40 MBm);

3) moTeps OJHOH ITHHHH H OJHOTO TpaHchopmMaTopa (AP = 32 MBm),

4) motepst oHON THHUH (AP = 20 MBm);
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5) moTepst ogHoro TpaHcgopmMartopa (AP = 12 MBm).

[ToTeps MOIITHOCTH ITPH OTKIIOYEHHH OJHOIO H3 TPpaHC(OpMaTOpPOB ompejelieHa HCXOISI H3 JO-
ITy CTHMOH aBapHIHOH Neperpy3kH TpaHcpopmaTopa 40%.

AP = 40-1,4-25-0,8 =12 MBm.

PacyeTHbIe peKHMBI PadoTHI (j):

1) aBapHITHEIN B TDIaHOBBIH PeMOHT TpaHcopMaTopa 1 (puc.1.2);

2) peMOHT TpaHc(popmMaropa 2,

3) PEMOHT IIMHHH 3 H BEIKIIFOUaTeleH S, 7,

4) peMOHT JTMHHH 4 M BBIKITFOYATeNd O;
5) aBapHITHBIH PEMOHT BBIKITIOUATEIIS 7, IIJIAHOBBIH PEMOHT COBMNAJaeT ¢ PEMOHTOM JIHHHH 3.

OTHOCHTENbHBIE UIHTEIIEHOCTH PACUETHBIX PEKHMOB:
g1 = @wle + ulnp = 0,0001 + 0,002 =0,0021;

g2 = g1 = 0,0021;
T +7T
Q3 =315 + @515 + 145 ( p52 21)=0,011;
T 4+7T
qq =@ 4Ty +@sTs + f1y( P42 L2 )=0,0085
5
QE=&J5T5=0,00004; qD_ZqJ:0j9762
j=1

CocTtaBHM TaOIHIy pacuyeTHHIX cBS3el (Tadm. 1.2). B TaOmmile pacyeTHBIX CBSI3eH YUHTBIBAIOT-
CsS KPpaTKOBPEMEHHBIE aBapPHH, KOTOPEIE JIMKBHIHPYIOTCS OIEPAaTHBHBIMH IIEPEKITFOUEHHSIMI, a TaKKe
JUIMTEIILHBIE aBAPHH, ITPOAOIIKHUTEILHOCTE KOTOPBIX OIPEMEISISTCS BPEMEHEM BOCCTAHOBHTEIIBEHOI O
PEMOHTA O0OPYIIOBAHHUS H 3IIEKTPOYCTAHOBKH B IIEIIOM. /[IIMTEIBHOCTE OIIEPATHBHEIX ITEPEKITFOYEHHH
npuHMaeTcsa 0.5 — 1 4.

B coorBeTcTByIOMNX rpadax TaOIHIBI paCUEeTHBIX CBSA3€H YKa3bIBAIOTCS KOJ[ aBapHIHOIO pe-
KIIMA WJIH COOTBETCTBYIOIASA €MY ITOTEPS MOIHOCTH, a B 3HAMEHATEJIE - JIMTEIBHOCTEH 3TOr0 PeKH-
Ma.

3(32)
0,5

B ta0mmie 1.2 B JeBBIX YacTax rpad JaHa HHQOpMAIHI 0 KpaTKOBPEMEHHBIX PeKHMax, a CIIpa-

Bd — O JJIHTCJIBHBIX.
B cooTtBeTcTBHH ¢ TabmHileH 1.2 OITPpEACIIACTCHA HCAOOTITYCK JIICKTPOSHEPIHH JJI ITOBPCHICHILA

Ka)KJIOTO pacyeTHOro 3JIeMeHTa (1).
JII1s1 KpaTKOBPEMEHHBIX aBapPHITHBIX PEKHMOB, KOTOPBIE IIHKBHIHPYIOTCS OIe paTHBHBIMH TIEpe-
KITFOY € HIH SIMH.

[ Iprmvep: - KOJZl aBapHH 3, TIOTEPS MOIIHOCTH 32 MBT, ImrensHoCTs aBapuu 0.5 4.

5
&L‘Viﬂp — mequﬂH&P@Ij'
Jj=0

ILHH JITCIIbHBIX ElBElpI]IuII{BIX PEAIIMOB, ITPOJOIDKITCIIEHOCTE KOTOPBIX OIIPCACIIACTCA BOCCTa-
HOBHTCIIbHBIM PEMOHTOM.

5
AWion= 2. @i4 TonijAPp ;-
j=0

CyMMapHBIH HEQOOTITYCK JUIS IIOBPEKAEHHH 1-TO 3JIEMEHTA:

AOKYMEHT MNMOArnncAH 5
ANEKTPOHHOW NOANWCEIO

Ceptudmkar: ECDDDGGdBEB,&BBEBEEEDEE?B&%@@M@% Z q_} (TGHAPKPIJ + TﬂHIjA‘PﬂﬂIj )
J=0
B COOTBETCTBHH C IMPUBCACHHBIMH BbIPaXCHIAMIL OITPSICIIHM pElC'LIETHI:-Iﬁ HEJOOTIIYVCK 3JICK-

ﬂeﬁfﬁggﬁgﬁﬁfﬁm?? no 19.08.2023
AWz =0,01[0,9762(0,5-32 + 87,65-12) + 0,0021(0,5-60 + 87,65-40) +
+0,011-87,65-12 + 0,0085(0,5-60 + 12-87,65) + 0,00004-12-87,65] =



= 10,706 MBm -u;

AW2r= 10,706 MBmy; AWsr = 176,34 MBm «u;
AWar= 176,34 MBmy; AWsz="T7.65MBmy; AWer= 7,65 MBm «u;
AW75="7.55 MBm .

CyMMapHBIH HeJOOTITYCK JJI1 BCeX PacCMOTPEHHBIX aBApPHHHBIX PEKHMOB COCTABIISCT

:
AWy =" AW;s =396 9MBm - u.

i=1

Tabmiira 1.2. PacueTHpIe aBapHITHBIE PEKIMEI

[
0] 0 | 2 } 3 4 5
200! qo=0,9762 q1=0,0021 q2=0,0021 g3=0,011 qg+=0,0085 qs5=0,00004
1T 32T 12 60 | 40 12 |60 12 12
O o5 [ s7es | | T 05| 87,65 | T | 87,65 | 05 | 87,65 87,65
32 12 60| 40 60 | 20 12 12
21O 05 [ 8765 | 05 | 87.65 | " 1058765 | | 87,65 87,65
| 20 20 20 60 12
Lo 8,765 | | 8,765 | | 8765 | ' | 8,765 8,765
ol 2| [ 2 | 20 | ] | _ 12
8,765 8,765 8,765 8.765 8.765
002 | 22| 20| 20|80 20 | _ ] 60 12
0,5 | 17,53 17,53 | 0,5 | 17,53 17,53 17,53
32 20 [60] 20 20 60 12
60 | 20 60| 20 | 60| 20 [60] 20 [60 | 12
00210511753 | 05| 1753 | 05| 17,53 | 05 | 17,53 | 05 | 17,53 '

Ceprudomkar: 2C0000043E9ABBBO952205

HPH 0ollee TOYHBIX pacHucTax MOI'YT YHUHTBIBATBHCA EIBE],I)I]IHH-ILIE PEAIIMBI 3JICKTPOYCTAaHOBKII,

CBA3dHHBIC C OTKaA3aMH pEHEﬁHGﬁ 3aIl[HTHL. Y CIIOBHAS BEPOATHOCTDE OTKd3d OCHOBHBIX 3dIIIHT MOZKCT

O®ITH olleHeHa 3HadeHHeM 0,005 [1]. JI1sg 3THX aBapHITHBIX PEKHMOB COCTABIIETCS JOIOIHHTEIIbHAS
TadImi[a pacueTHEIX CBI3E.

ACT OIIPEACIIATBCA IICPHOAOM, HeOOXOIHMBIM IS 3ABEPHICHIA INIAHOBOI'O PEMOHTA.

CTPYKTYPHOH cXeMbl K3C 3x500 MBT, mmpeocTaBlIeHHON Ha pHCYHKE 1.2,

JIEHHBINH paiioH Ha HanpsKeHHH 220 KB: Page = 300 xBm;
3JIEMEHTOB IIPHBEIEHEI B Ta0mme 1.3.

Bnapeneu:

A

AOKYMEHT MNMOANCAH

SNEKTPOHHOW NOANMCHIO

llebayxoea TaTesaHa Anekca

BAS0006000Q043E
ﬁ,ﬁﬂgﬂ_{ﬂ i ? [Ioka3aTeH HaJle KHOCTH 3IIeMEeHT OB

EACTBUTENEH: C 19.08%?%@%@023 0 TE M Tp
1/Tong y/] l/Ton y/]
SHeprodmoxu 500 mBT 11 120 1 600

B oTgensHbIX CIIVHaAX MOI'YT Ooree TOYHO OIpEACIICHBI JJIHTCIIBHOCTH ElEElprH{BIK PEAIIMOB.
Ecnu AIEKTPOYCTAHOBKA HAXOAMIIACh B PEMOHTHOM COCTOAHHI., TO BPEMA BOCCTAHOBIICHITA MO-

Ilpumep 2. 3amanne. ONpeleldTh BO3MOKHBIH T'OZOBOH HEIOOTITYCK 3JIEKTPO3SHEPIHH IS

Hcxoonste oannste. SHeproOnoku Pur = 500 MBm;, Tyem = 7000 u/200. MecTHEIIT ITPOMBIII-
cos@ = 0,85. IlokazaTemn Haae K KHOCTH




Tpanchopmaropel H AT ¢ 0,04 200

| 70
UEH - 500 KB
['eHepaTOPHEIE BRIKIIFOYATEITH 0.04 20 0.33 60
UH - 20 KB

PY 500 PY 220
T1 ATHI1
630 MB-A 3x333 ATE2
MB-A

2 6. O.

PrucyHok 1.2 - BapuaHT cTpyKTypHOH cXeMbl KOC ¢ TpeMs 3HeproOiIoKaMiu

Pewenue:
1. OmpegensgeM BEpPOSTHOCTh PEMOHTHBIX PeKHMOB JIEMEHTOB:
. 11x120+1x600 0919
3HEpProdiIoKa — =V, X
P 1po 3760
IPyTIa TpexX ogHO(a3HBIX aBTOTpaHcpopMaTopoB Omoka ATH
0,04 x 200 + 70
=3 x = =3 x0,0089 =0,0267.
Ch::muﬁ 2760

2. Berumcisgem 1o (1.1) cpeiHerogoBoit HEJOOTITYCK 3MEKTPOSHEPTHH B CHCTEMY H3-3a OTKa30B
TpaHc(OpMaTOpOB OI0OKa

3 7000
AW =500 x10° ——0,04(1—-0,219)200 =2,5-10° kBm-4/
8760 200

3. OmpegenseM 1o (1.3) cpegHerofoBOH HEZOOTIIYCK 3IEKTPOSHEPTHH I'eHepaTOpa B CHCTEMY
H3-3a OTKA30B B I'PyIIIe U3 ogHO(pa3HeIX ATH H reHepaTOpHOIO BBIKITIFOUATENLS

AW :500x103@ 3% 0,04 x 200 + 0,04 x 20)(1—0,219) =
r 3760
=7,74-10°kBm-u

200’
4. O1ieHHM ITOCIIEACTBHS IIOTEPH TPAH3HTHOH MOIIHOCTH H3-3a aBaAPHHHBIX OTKIIFOUeHHH ATDE.
Ocrasimics B padore ATE cMOXKET epeiaTh BCIO TPAH3HTHYIO MOIIHOCTS, T.K.

300
SNEKTPOHHOW MOAMWCHIO 0.85
Cepmwdomkatr: 2C0000043ESABBB952205E7/BAS00060000043E
Bnapeneu: Ulebayxoea TaTeaHa AnekcaHgpoBHa

HanOonee Tskenmas, aBapHiiHas cHTyalns, Korja oTtkaz ATE (wu BI') mpoHcxomanuT Bo BpeMs

neREMOHTE ARYEIFQ, 43 bbioz;

CpEI[H:'rIH AITHTCIIBHOCTDE dBd PHIT TAKOI'O POJa.



zﬂ’ﬂ_;f}j — 2(&}@}.56};:{311 KO?ST}HFH T W anm.Taﬂ):

=2(0,04 x0,0267 x0,5x70+ 0,04 x0,0267 x1,0)=0,0769 *

PacueTHOe BpeMsI OIepaTHBHBIX IePeKIFOUYe HHH 1 on IIPHHATO 1 4.

[Ipu Hapymennu B3 Mexxay PY 500 u 200 kB HegooTIycK MOIIIHOCTH B ceTh 220 KB cocra-
BuT 300 MBT.

CpEI[HEFGI[DEDﬁ HSAOOTIIYCK H3-3d ITIOTCPH TPAH3HTA MOITHOCTH COCTABHT.

7000 |
AW =300 ——0,0769=18,43-10° kbm -4/
8760 200

5. CyMMapHBII CPeJHErOA0BOH HEJOOTITYCK IIEKTPOSHEPIHH B CHCTEMY COCTABIISET:
AW s =2,5-10°+2-7,74-10° + 0,018 -10°=18,0-10° kBm -4
6. Yiep0 oT HeJOOTITyCKa 3IeKTPO3HEPTHH 10 BhIpakeHHIo (1.5):

V=015-10""-18,0-10°=2705 ’”E"’*C-PJ’VM.

200

200

3adaua 014 camocmosamenbHo20 PeuileHUus.

JI2

(0

JI1

Pucynok 1.3
Jlna nepsoii ouepenn 1/ct 220 kB (puc. 1.3) ompeaennuTs BO3MOXKHEIIL I'OJOBOM
ymepO OT HEAOOTIIY CKa 3JI€KTPOSHEPTUH TOTPEOUTEIIIM.

Wcxonnwie mannble Ui pacuera: f7=350 xm, € 7, =80 xm, Sum = 40 MB-A, Puasx

= 35 MBm, Twuax = 6500 MBm. OTk/roueHne o4HON 13 JINHNN HE NPUBOJUT K OrpaHU-
YEHHIIO 3JIEKTPOCHAOKEHNS.

IIpakTHyeckoe 3ansaTue Ne2
TenuioBble pe:kMMBbI U HATPY304YHASA CIIOCOOHOCTh TpaHCc(pOpMAaTOPOB

Ilesb: IRYUNTE TEIUIOBEIE PEXKUMEBI I HATPY30UHYH CIIOCOOHOCTEH TpaHC(opma-
TOpPOB

3HAHMA U YMEeHUSA, [IpHoOpeTaeMble CTYJA€HTOM B pe3y/ibTaTe 0CBOEHUS Te-
MbI:

CTyaeHT OyJeT 3HaThb:

MOPSIOK OIIpeASIICHIS HaTPpy30YHOIl CIIOCOOHOCTH TpaHCcGopMaTopa B pazHBEIX
peKIMax

CT}’W@:J,H% Th:

SNEKTPOHHOW NOANnChIO

Ceprudmar: PeHefobLEEb Bl Bddob s e FOMEIEPai P HBIC  1I0KA34aTCJII TpElHC(prMELTOpDE OIINp4asACh Ha

Bnageneu,; %%Wﬂbﬂﬁm?m”b 6Dpyﬂﬂ BaHIIA

AETyﬂ.HbHDCTL TEMbI. HAVHHNTLCA OIIPCACIIATE HAI'PY30HHYIO CHDCD6HDCTB
[elcTBUTENEH: C 19.08.2035 no 19.08.2023

TPAHCQPOPMATOPOB C PA3HBIMI CHUCTCMAdMI1 OXJIAXKJCHIIA



CTaHJapTaMH yCTaHOBJIEHEI IIPEJIEJILHO JOITYCTHMEIE TeMIlepaTyphl TpaHCdop-
MaTOpoB. OHM OCHOBaHBI Ha UINTEIILHOM OIILITE 3KCIUIyaTallul U MIpeayCcMaTpUBarOT
HETIPEPLEIBHYIO pabOTy TpaHCdopMaTopa IIpH €ro HOMUHAILHOII MOITHOCTU 1 MIPEIIH-
CaHHBIX OKPYKAIOI[UX yCJIOBUSX B TEUSHIUE YCTAHOBIIEHHOT'O CPOKa CITY KOHI.

B peaslbHBIX YCIIOBUSX IIPOUCXOMIAT CE30HHBIE U CYTOUHBIE N3MEHEHUS OKpYIKa-
IOMEN TEMIIEpaTyphl, MEHSETCSI Harpyska TpaHcopMmaTropa. V3MeHeHHs Harpys3ku H
OKPYIXKaIoIell TeMIIEpaTyphl IIPUBOAUT K H3MEHEHUIO TEMIIEpPATYpPbl BCEX YacTeEN
TpaHC(opMaTopa, B TOM YHCJIE TBEPAOI M30JIAIIIN U MacJIa.

Pexum Harpys3km ¢ IMUKJIMUECKUM N3MEHEHUEM — PEXKUM, ONPEICILIEMBIN C yUe-
TOM CPEJIHErO 3HAUEHUS N3HOCA 3a IIPOJOJIKUTEIILHOCTE IMKIA. PeXUM IMUKINMUECKNX
Harpy30K MOKET ObITh HOPMAaJIbHBIM WIN AJIUTEILHBEIM aBap MITHEIM.

HopmanbHas IUKINYECKasd Harpys3ka — Harpyska, BbI3BaHHas IIOBHIIIIEHHON
OKPYKaroIeill TeMIIEpaTypOll NN MOBBINNIEHHBIM OTHOCUTEILHO HOMUHAIILHOTO TOKOM
B TEUEHUE YaCTH I[MKJIa, HO C TOUKU 3pEHMS TEIUIOBOT'O CTapeHIs Takasl Harpy3Ka dKBU-
BaJICHTHA HOMHHAJILHOI IIPU HOPMaJIbHOM OKpYKarollleil TeMIlepaType. S3TO BO3MOKHO
[IpU IIOHIKEHHOU TEeMIIEpATYyPE OKPYIKAIOIMIEN CPEeAbl WIM IIOHMKEHHOM TOKE B Teue-
HII€ OCTaJIbHOI YacTH ITUKJIA.

CranmaptoM 14209-85 ycTaHOBJIEHBI CIIEAVIOIINE TEMIIEPATYpPhl U IIPEBLIIIECHUS
TeMIIepaTypEl YacTeill TpaHChopMaTOopa MPH HOMIHAJIBHBIX Y CIIOBILIX.

IIpeBulllieHNE TeMIEpaTyphl Macjla B BEPXHUX CIIOSX HaJ TEMIIEpaTypoil oxJia-
KJIAroIIell cpeanbl 41 TpaHcopMaToOpoB ¢ cucTeMoll oxnaxaeHus M u JI cocTaBiIsSeT
6= 60(55)°C, gnsa cuctem oxnaxaenus 1| u J[I] - & = 40°C;

HomunnuaneHasa TEMIIEpaTypa OXJIaXJaromel cpeapl Joxm = +20°C.

JI11s1 ykazaHHBIX YCIOBUII ONPEACIIIIOTCS MPEBBIMIEHNI TeMIepaTyphkl OOMOTKH B
HanOOJIe€ HArpeTOIl TOUKE HaJ[ TeMIIepaTypoil Macia I TpaHC(OPMATOPOB C CHUCTE-

MaMM OXJIaXKIECHM My - Guume = 18(23); a 1111 TpaHc GOPMATOPOB € CUCTEMAMU

OXJIaXK ICH ST I[JII] = 38°C.

YcIIoBHas TeMIlepaTypa OOMOTKHI B HanbOojiee HarpeToll TOUKE, IIPH KOTOPOIl M3-
HOC M3OJIAIUHU Kiacca A paBeH |, YTO COOTBETCTBYET HOMHUHAILHOMY CPOKY CIIyIKOBI

tpancdopmaropa, M =98°C.

HHIN
Temmeparypa B HanOoJiee HarpeToil TOUKE:

SBum = Goxn + Gu + G, (21)

JI11s1 ycTaHOBHBIIErocs pexmMa paOOTBI HNPEBBINIEHNE TeMIIepaTyphl Macja Haj
TEMIIEpaTypOl OXJIaXKJAFOIICH CpeIEl MOXKET OBITL OIPEAECIICHO BEIpakeHUEM [3]:

X
1+ dK >
Q.FH. ZQ.HHEJ.H 1 _|_ d 2

rae d = Pxs /Pxr — otHOmeHue norepb XX k motepsam K3 mpu HOMHHAJIBLHOI
Harpy3kKe,
K = S/S:om — OTHOCUTENIBHAS Harpy3ka TpaHcdopMaTopa.

T VCAH s
TTpe RIS AebtidepaTypbl 0OMOTKU B HauOoJlee HarpeToil Touke HaJ| TeMIepa-
Ce 2 ESAB () 0 3 o
Bn;‘f‘ﬂ;‘!ﬁﬂ 011 M 1Cs1a B BCPX I CROAX "TIpn oTHOCHTEILHOI Harpyske K B yCTaHOBHBIIEMCS

YX0Bd TaTeAHa eRCaHOpPOBHA

pPEKUIME MOKET OBITH OIIPEAelIeHO 13 BEIPpaKEHIL
NeiicranrendBRIP AIKESHU FNe202 1 2.3 3aBHUCAT OT CUCTEMEI OXJIaxAeHUs (Tadm. 2.1).

(2.2)

Taomna 2.1



CucTteMa OxXJlaxJeHU M u ]I Il u JII1
X 0,9 1,0
Y 1,6 1,8

HPEBLIH]EHHE TEMIIEPATYPLI H Macd/Ia B YCTAHOBHBIHICMCH COCTOHMHHH

IIpumep. Omnpenenute TeMIlepaTypy OOMOTKH TpaHChopMaTopa B Haumbolee
HarpeTou TOUKE IS CIIEAYIOIUX NCXOAHBIX JIaHHBIX
TeMIIepaTypa OKpyXkaromiell cpeasl JFo = 25°C, KoaQUIIMEHT 3arpy3Ku TpaHC-
dopmatopa K = 0,8. Cuctema oxmaxaeHus .
Peutenue. Y13 BupaxeHnsd (2.2)
5309
1+5x%x0.,8

6,,=55 =399
' 1+5

Torna:
g, =23.08"°=161

HHINMM

S, =9+6, 46, =25+399+161=81°C.

IIpeBbllIeHHE TeMIiepaTypbl Macjia M 00MOTKH TpaHcdopMaTopa B IMepPeEXoJHOM
pexrmMe

[IpakTyeckn Harpy3ka TpaHC(OpMaTOpOB HE OCTaeTcsd HeMm3MeHHON. CyTOYHBIN
rpauK Harpy3Kl MOXKET OBITh IIPEACTABIE€H CTYNEeHYaTBIM, C Harpy3kamu K; H IIpo-

JIOJIZKUTEIILbHOCTRIO cTyIleHell At KommdecTBo cTyneHell BEIOMpaeTCs B 3aBHCUMOCTH
OT TpeOyeMOoIl TOUHOCTH pacueTa H 0ocoOOeHHOCTEN (paKTUIECKOro rpapnuka Harpy3Kim.
[Ipy M3BECTHOM 3HAadY€HNU HAYaJbHOTO IIPEBHIIICHIS TEMIIEpAaTyphl Macia & (B

HayaJjie IIEPBOIl CTYIEHN ), MOXKHO OIIPEJIEIINTL KOHEUHBIE 3HAUEHNd O, &, ..., 6, 14

KaXI0il CTYIeHU U3 CJIeIYIONUX BEIpaKeHUIA:
_An
_ T\
01 =0+ (0, —6p)1—e * );
At

6, =6+ (Oy, -G )1—e T ) > (2.3)

Al

0,=0,1+0,,—0,1)1—e I,

rae 61, 63 .., Gn - IpeBHIIICHHE TeMIIepaTypbl Macljla HaJ TeMIlepaTypoil
OXJIaXKJIaroII il CPEABLl B YCTAHOBUBIIIEMCS peXNMeE IIpU Harpyzkax K;, Ky, ..., Ky
I’ — TeruIoBas IOCTOsIHHAS BpeMeHH TpaHcdopmaTtopa. IIpu oTcyTcTBUU JaH-

HBIX 3aBOAdaHB0i0b0 BIhRoLH U1 TpaHc GOPMAaTOPOB, BHIIYIEHHBIX mocie 1975T., crneay-
CEWWIiﬁ%ﬁEAW@%SEBﬂ%%ﬁ% dopmaTopoB ¢ cucTeMaMu oxjaxaeHnd L] u L.

Bnageneu: aTbAHa AnekcaHn
TeruioBas mocTogHHAS BpeMEHH 0OOMOTKIH 106 3HAUNTEIILHO MEHBIIIE IIPHUBEeHHELIX
Ne/BBIILG, 3 HAHSHI JAOGTOSIHHEIX BpeMeHH TpaHcopmaTtopa 1. CormacHo I'OCT 14209-85
PEKOMEH/Y €TCS B pacueTax M0 OIpeJeNICHUIO TeMIIepaTyphl HanOoJiee HarpeTO TOUKU

OOMOTKH IIpHU IPOJOJIKHTEILHOCTU CTYIIEHH Harpys3km Oosiee 0,5 yu NpUHHMATh, YTO




[IPEBBLINICHNE TeMIlepaTypbkl HanmOOIee HarpeToil TOUKN OOMOTKH HaJl TEMIIEpaTypoll

Macna Gumu YCTaHABINBAETCSI MTHOBEHHO.
IIpumep. OnpenennTs MaKCUMAaJILHYIO TEMIICpaTypy HanboJjiee Harperoil TOYKH
0OMOTKH TpaHcdopmaTopa s rpaduka Harpys3ku IpuBegeHHoro Ha puc. 2.1. Temre-

paTypa okpyukaromieil cpeapl Yy = 20°C, a HadalIbHOE IPEBHINICHUE TEMIIEPATYPhI
Macjla COCTaBJISIET Ghuaw = 13°C. HMcxojHO€ MpeBBINIEHHE TeMIlepaTyphbl HanOoJiee
HarpeToll TOUKHU TpaHcpopmaTtopa Gum = 3,2°C. Cucrtema oxiaxJIeHnsa TpaHc(hopMaTo-

pa /1.

0,9
1+5-0,47
Pewenue. 11o popmyne 3.2: &, :55[ : J =18.6°C;

1+5

&ny.? — 27,9':.6; E{JMJ-'E — 37,9“C
ITo dpopmyne 3.3: Guums = 23-04"° = 5.3°C; Guum> = 10,2°C;
@-‘HHI‘?‘IS - 16,1 °C.

Tormna:
_2
O 15+(186-15)(1-e 3)=16,75°C;
_4
0,,=16,754+(279-16,75)(1—e 3 )=25°C;
2

6,,=25+(37,9-25)(1—e 3 )=25+7,25=31,27°C.

K
1 4
0.8 |

0.6 T |—|7
0.4

0,2

PrcyHok 2.1- I'padHk Harpy3kH TpaHc(hopMaropa

AOKYMEHT MNMOArnncAH
IINEKTPOHHOW NOANMMCbIO

Ceprudukarn 2C0000043ESABBBO52205E7BAS00060000043E

Bnaneney H.-E'-:::.-rcr*.}:,_: TatTeAHa Anekcadopoa4a



67,37

v
Pt

Pucynok 2.2 - M3aMeHeHne TeMIiepaTyphbl HanOoJIee HarpeTOl TOUKU
0OMOTKH TpaHChopmMaTopa

MakcrumanbHasl TeMIepaTypa HauOoJlee HarpeToil TOUKU B KOHIlE TpeThell cTyIIe-
HI HATPY3KH  Fyum mar = 20+31,27 +16,1 = 67,37°C.

IIpakTnueckoe 3ansaTue Ne 3.
TennoBoe crapeHne HM30JIALIMA

Ie/ib: M3y4YUTE IIPOIECCHl CTAPEHNS N30T

3HaAHUSA U YMeHHS, NIPpHodpeTaeMble CTYJ€EHTOM B pe3yJIbTaTe 0CBOEHHS Te-
MbI:

CTyaeHT OyJeT 3HaTh:

IOPSIOK OIpEAeIICHNS M3HOCA N30JLIIUH TPaHC(OPMATOPOB C PA3INUYHLEIMI CU-
cTeMaMH OXJIaXKICHIS

CTyaeHT OyZEeT YMETh:

ONpPEJICIATE M3HOC N30JIIIE 000y JOBaHI

AKTyaJIbHOCTb T€MbI. HAYUUTBLCSI PACCUNTHIBATL OTHOCHUTEJILHBLINT M3HOC H30-

JSIIIUU TpaHc GopMaTOpOB

IIpu noBLEIIIEHNN TEMIIEPATY Phl N30JLIINN B COOTBETCTBUHU € 3aKOHOM AppEeHMNyca
YCKOPSIOTCS XMMUYECKNE peaKIun (IJIaBHBIM 00pa3oM OKHUCIINTEIbHBIE). 3aBUCHMOCTD
CpeIHEero cpoka CIIYy:KOBI H30JIAIIU Kjacca A OT TeMIepaTyphl HpU M3MEHEHUU II0-
ciaenHeil B npegenax oT 80 go 140°C moxkeT ORITE HIpeACcTaBRICHa CIEAVIOMEH (yHKITH-
ell

— .9
OOKYMEHT NOANWMCAH V:AE R ’ (3 1)
3NEKTPOHHOW NOONMCLIO

Cepmbuiar TECA L@ <2 FIOCTOSHHBIC) 3ABUCAIIIIE OT BIIA N30SI,
@ - TeMIiepaTypa B HanboIee HarpeToil TOUKE.
 OTHOCHTENBHEII CPOK CITYKOBI H3OTIAITHIL:

A 0e)

AL CUh) (3.2)



BEHH‘-IHHEL:, DﬁpE’LTHaH OTHOCHUTCIIbHOMY CPOKY CH}’}KGBI:, HA3bIB4ACTCA OTHOCHTCIIb-

HBIM H3HOCOM HM3O0JISIIIN:
B — @5 S0y) _7a(88,5,)/0.693 _ 5(8-8,,,,)/A

; (3.3)

rne 1/0,693 =lne/ln2; A=0,693/a.

IIpu orleHKE MPOIECCOB CTAPEHUS M3OJIAINMN IPUMEHSIOT IIECTUTPayCHOE IIpa-
BIUIO. OTO O3HAYaeT, UTO IIPU U3MEHEHUN TeMIepaTyphl Ha Kaxable 6°C OTHOCUTEIb-
HBIIT H3HOC B COOTBETCTBEHHO CPOK CIIYKOBI M30MIAIINN H3MEHSIOTCS B JBa paza.

lIocTrosuHas A npumensercsa paBHon 6°C.

A =0,693 /a =0,693/0,1155 = 6°C.

[Ipu Temmepatype M305AIUN o = 98°C OTHOCUTEINBLHBII N3HOC N30SI paBEH
EINHUILIE.

M3HOC M305s1un Ipu TeMiiepaType ¢ 3a BpeMsd ¢ MOXKET OBITh OIIPEJIEIICH:
F:Fﬂf . (34)
CYTOUYHBIN M3HOC M3OIIAINU IPH U3BECTHOM TIpaduke H3MEHEHHS TEMIEPaTypPHI

MOYKHO OIIpeJeINTh, KaKk CYMMY M3HOCOB Ha ydacTKaxX, B IpejellaX KOTOPHEIX TeMIIEpa-
TYPY MOJKHO CUUTATh HEN3MEHHOM !

n
Fﬁym. ZZF*iri' (3.5)
i=1
H3HO0COM N30JHAITNIT Ha YHAaCTKax, I'/ZIC TCMIICPATYpPa 00OMoTKHI MeHbIle 80°C MOXK-
HO IIpeHeOperars.

IIpumep. OnpenennTs N3MEHEHNUE TEMIIEpATyphl HaNOOJIEE HarpeToll TOYKU 00-
MOTKHU TpaHCQOopMaTopa I CYTOUHBIN M3HOC M30JLALNIN, AJI MIPUBEACHHOIO Ha PICYHKE
3.1. AByXcTylneH4YaToro rpadmuka Harpyzkm. CucreMa oxXJIaXkJIeHHS TpaHcdopMaTopa
L. Temnepatypa okpyxaromieil cpennl * = 30°C. [IoctossHHas BpemeHn 7 = 2 4.

K A
1,2
1,0 h
0.8
K1 K2
Y i ; i Y i >t
4 8 12 16 20 24
Pucynox 3.1
Peuienue:
OJOKYMEHT DDﬂHHCﬁH 2
EHEHPDHHDgﬂéﬂI’IHEb{EJ dq@ 1 1 5 . 018 285C
CEpTHd}HHaTH@ QW@E@E 206E 7BASPHOE0Q05 — ,
Bnapeneu: UJE%%IDBE TaTteRAHa AI'IEHEEH,.EI,FZI'DEHEI'Wq 1 _|_ 5
Hewicreutenen: ¢ 19.08.2022 no 19.08.2023 1 + 5 : 1322 o
Oz =40 =54.7°C;

1+5



Y CcTaHOBUBIINIICS TeMIIEpaTypHEIIl IIepena Hanbonee HarpeTol TOUKM 0OMOTKHI
OIIPEMEIIAETCS II0 BEIPaXKEHIIO 2.3
@-‘Hﬂmj = 38 x 0,8]’3 = 25,4QC,' QsHng = 52,8“6,
Ilomaras, uTto B Hauaje CTyleHN Harpy3ku K, = 1,2 mpeBellleHUEe TEMIIEpaTy phl
MacJjia COCTaBILUIO Gy = 28°C, ompenenuM M3MEHEHUS TeMIlepaTypbel OOMOTKH B Tede-

HIIC ITIOCJICAYIOIIIIX HACOBBIX HHTCPBAJIOB BPCMCHII. HpEEBIH_IEHHE TCMIICPATYPEI MacCJld

I IICPBOI'O HACOBOI'O HHTCPRBAJIA IIOCJIC YBCIIIMHYCHIIA HAI'PY3KH OIIPCACIIHACTCA.
1

Ol =28+ (54,728 )(1—e 2)=38,5°C.

Ml —
HDCHE,I[}’IGLL[HE 3HaA4YCHMA ITPHUBCACHEL B TE16JIHL[E 1.2. B »gauarne TPpHHAALATOI'O Ha-
COBOI'O MHTEpBalla IIPOM30MIIECTI CIIaJ Harpy3KHI KZO:,S 11, COOTBETCTBECHHO IIPOHNCXOAUIT

YMCHBIICHIIC IIPCBLIINICHITA TCMIICPATYPEI MacClla.
1

68 =54,7+ (33,6547 )(1—e 2 )=46,5°C.
AHaJIOTIIUHO OIIPCACIIAROTCA 3HAYCHIIA, [JIA IIOCJICAYIOIIHNX IICPHIOJ0B BPCMCHII
(tabmua 3.1).

Tatomuma 3.1
PacueT OTHOCUTEJILHOTO M3HOCA U30JIAIN TpaHcpopMaTopa

1
ITapameTp \

-

6. °C 38,5 (449 |[48,7 |51,1 |525 |534 |[546 |44,1 |37,8)33,9|31.6|30,2|293]| 28,8 28,1

Cusim, °C 52,8 52,8 [528 |528 |528 |528 |[528 [254 |254 254|254 |254|254 254|254

S cp °C | 116,1 | 1245 | 129,6 | 132,7 | 134,6 | 135,8 | 136,8 | 1048 | 96,4 | 91,3 | 88,2 | 86,3 | 85,2 | 84,5 | 83,8

F 0. 8,1 214 | 385 |55,1 | 686 |788 |[884 |22 0,83 10,46 | 0,32 ] 0,26 | 0,23 | 0,21 | 0,2

HN3mMmeHeHdue TCMIICPATY PEL HauOoJiee HEll"pETDf:I TOUKU OOMOTKH OILIPpCACIIACTCA .
g0 =30+33,6+528=116,4°C; 4. =1246°C ur.nx (tabm 1.2).

OTHOCUTENLHBI M3HOC M3O0JIUN 3a pacCMaTPUBAEMEINl MHTEPBAl BpEMEHH IIO
BBEIpaKCHUIO 3.3:

Fy = ~(120,5-98)/6 _13.45.

B coorBercTBUU C PE3VIIbTATAMI PACHCTOB IIPHBCACHHBIMII B Tabs1. 3.1 »KkBUBa-

TCHTHBI I M3HQGHBQARIIEH 38 pacyeTHEIE CYTKI COCTaBILI:

SNEKTPOHHOW NOAMUCHLIO — —
Ceptudmkar: ECﬂﬂﬂﬂﬂdSEEABBBBEEEDEETBAE'DEH]EEIEIGEHMSE‘E 858 ! 355‘8 CyT'

Bnapeneu: Ulebayxoea TaTeaHa AnekcaHgpoBHa

ITpakTnueckoe 3ansarue 4,
AencEeeNPola ABAPHITHLIE H cHCTeMaTHYECKHE Meperpy3kH TpaHcgopMaTopoB

Ilenb: U3y4uTL aBapUilHEIE U CHCTEMATHYECKIE IIeperpy 3K TpaHC(OPMaTOPOB




3HaAHUSA U YMeHHS, NIPpHodpeTaeMble CTYJ€EHTOM B pe3yJIbTaTe 0CBOEHHS Te-
MbI:

CTyaeHT OyJeT 3HaTh:

IOPSJIOK OIpEAeIeHNS N3HOCA U30JIIIUNI TPaHC(POPMAaTOPOB IIPU aBAPHIHEIX U
CUCTEMATUYECKUX IIeperpy3kax

CTyaeHT OyZEeT YMETh:

OIIPEIENATEL JOIIYCTUMYIO MPOJOJIKUTEIILHOCTh CHUCTEMAaTHUYECKIUX IIEPErpy30K
TpaHC(OPMaTOPOB

AKTyaJIbHOCTb TeMbI. HayUUThLCSA OIPEACIATL JOIY CTUMBIE aBApUIHBIE N CHU-
cTeMaTHUeCcKUe Meperpy3Ku TpaHC (popMaTOpOB

ABapHiiHbIe
H CHCTeMaTHYeCKHe Meperpy3Ku TpaHcpopMaTopoB

KpurepueM JOIMYCTUMOCTH CUCTEMATUUYECKON IEPETPY3KHN SBIISETCS HM3HOC M30-
TN, KOTOPHII IpH (paKTUYECKOM Ipauke Harpys3KHd 3a pacueTHHIN IEPHO]] HE JOJI-
’KEH IIPEBBLIINIATL M3HOC MPU IIOCTOSHHON HOMUHAJILHOII HArpys3kKe U TeMIlepaType
HanOosiee HarpeToil Touku ooMoTkn 98°C. J[11s cucTeMaTUYECKUX IIEPErpy30K, COTiac-
HO | OCT 14209-85, makcuMalbHO JIOIYyCTIMas TEMIIEpaTypa Macjla B BEPXHIUX CJIOAX

SGvwer HE JOIKHA MpeBhImMaTh 95°C, a TeMmIlepaTypa HamOoJjIiee HarpeToll TOYKN —
140°C.

PacueThl JOIyCTUMBIX Harpy30K CBSI3aHBI C OIPEACIICHUEM N3HOCA N30JAun. J{is
TOYHBLIX pacueToOB TpeOyeTcs OoJbImoll 00beM BEIUUCIHUTEILHOI paboThl. IlosToMmy 1o-
IYYIUIN IIPUMEHEHNE PacueThl II0 TaOJIMIIaM, COCTABJIEHHBIM JIJI1 ABYXCTYIIE€HYATHIX
rpadukoB CyTOUHOI Harpyzku ¢ mapamerpamu Ki, Ka, h (pucynok 3.1). B tabmumax
112.1 — 112.7 nmpuBegeHsl nmapaMeTphl JOIY CTUMBEIX CHUCTEMAaTHUYECKUX IIEPErpy30K IIpuU
paboTe Mo JABYXCTYIIEHUYATOMY IpadUKy IIpU TeMIIEpaType OXJIaxKJarolieil cpednl OT -
20 mo +40°C.

Tabnuuel JOIMyCTHMBIX HAarpy30K pacCUNTaHBI JJII CIEAYIONNX 3HAUEHUII IIapa-
METPOB HOMUHAIILHOTO peKIMa TpaHCHOPMaTOPOR:

a) A1 TpaHcpopMaTopoB ¢ cucteMaMn oxXnaxAeHUSI M u J Gy won = 60°C, T = 3 4,
x=0,9uy = 1,6, 1onyckaercs NCIIOJIL30BaHNE TaOJINI U JJI1 TPaHCPOpMaTOPOB, Y KO-
TOPBIX Oy son = I3°C;

0) [ TpaHc popMaTopoB ¢ cucTeMaMu oxnaxaeHusd Ll u JILL Gyuon = 40°C; T =2
y,x =10 u y=1,8; d = Px3/ Pxx= 3.

B Tabnwuiiax obozHaueHue (+) ykazbIBaeT Ha TO, UTO pacueTHble 3HadeHus K> >
2,0, uto HemoIlrycTumo. lloguepkHyThIEe 3HAUEHMS YKa3bIBarOT Ha TO, uTo 1,5 < K> <
2,0. Takue pexuMBl JOIIYCTUMEI, HO TpeOyIOT COIJIaCOBaHUS C 3aBOJOM H3TOTOBUTE-
JIEM.

[IpeoOpa3zoBaHNe 3aJaHHOTO Ipaduka Harpy3KHU B SKBUBAJIEHTHBIN JIBY XCTYIIEHYA-
TEIIT rpaduk (pUCYHOK 3.2) clieAyeT BRIIOJHATE B CIICAYIOMIEH ITOCIIEA0BATEILHOCTIL.

I. Ha mﬁﬂmmﬂbgﬂiKE IIPOBECTH JINHIIO HOMUHAILHOI HArPy3KN Suon WIN HO-

3ANEKTPOHHOW Non
ceMEFEAJIRAd Q3 HRd€80d 20066 78 A500060000043E

sraneneu: 9 "TTéRECEHEHITEN itiny HoMUHATEHOIT HATPY3KHU ¢ UCXO/THEIM I'pauIKoM Ha IIpo-

HJOJKHUTCIIEBHOCTH T I}JathKa BEILJCIIITE YHACTOK HEIHGDJ]LH_Iﬁﬁ IICPCIPY3IKH IIPOJOJIKI-
HNewncteutened: ¢ 19.08.2022 no 19.08.202

TeJILHOCTLIO /i,




3. OcTaBHIyrOCd 4acTh HCXOJHOro rpaduka Harpy3ku pa3zONUTh Ha m HHTEPBAJIOB
Ati, ICX04d N3 BO3MOIKHOCTHU IIPOBECTHU JIMHUIO CPEJIHEN HArpy3KU B KajKJOM NHTEpPBa-

JIe, a 3aTeM ONPEAEIINThL 3HAUEHUA S/, 52, ..., Sm.
4. HauanbHyr0 Harpy3ky K; sKBUBaJIEHTHOTrO rpaduka CJIEAYET pacCUUTHIBATL II0

hopmy e

[ 1 312&1‘1 + S%Atz + ..+ si,ﬁ.rm (3.6)
LS Aty + Aty +..+At, |

HOM

5. YuacTok neperpy3ku 2’ Ha ncxogHOM rpaduke pazOuTh Ha p uHTepBanoB Ah;,
ICXOJd 13 BO3MOJKHOCTH IPOBECTH JIMHIIO CpeJHEIl Harpy3KHU B KaxJOM HHTEpBaJe, a

3aTCM OIIPCACIINTE 3HAUCHILA S1,55,..., Sp'

6. K 2 SKBHUBAJIEHTHOT'O I'paduKa IIPeIBapUTEILHO PaCCUUTHIBATEL 110 POpMYyJIe
|2 ' \2 N
. 1 |(s)) Al +(82) Ay +...+(s,) ARy,

K= . 3.7
" Suow | Al +Ahy + ..+ Ah, -1

3aTeM cleayeT CpaBHUTL IIOJyUeHHOe 3HadueHne K, ¢ Kpuax HUCXOJHOTO Trpaduka
Harpy3ku, eciu K 5> 0,9 Ky, TO cneayer npuHuMath K> = K, ; ecnn K5<0,9

Ky, TO cieayer npuanMatek K2 = 0,9 K., @ IpOJOIDKUTENBEHOCTE MEPETPY3KN /1 B
ATOM CJIydae cledqyeT CKOPPEKTHUPOBATh IO (popMyJIe

_(Ky)h
(0,9K )’

h (3.8)

AOKYMEHT MNMOArnncAH
ANEKTPOHHOW NOANWUCLIO

Cepmwdomkatr: 2C0000043ESABBB952205E7/BAS00060000043E
Bnapeneu: Ulebayxoea TaTeaHa AnekcaHgpoBHa

HNencteutened: ¢ 19.08.2022 no 19.08.2023
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1 — 3agaHHEIH rpaHK HATPY3KH, 2 — IBYXCTYIIeHYAThIH ITPIMOYT OIIbHBIH
rpadHK Harpy3KH
Pucynoxk 3.2 - IIpeoOpazoBanne 3aJJaHHOTO rpaduka Harpysku TpaHcdopMaTopa B

SKBUBAJICHTHBI I ABYXCTYII€HUYATHI I IPSIMOY FOJIBHBIN I'pa UK

IIpumep OrtnpenenuThb JOIMYCTUMYIO HPOJOIIKUTEILHOCTh CUCTEMATIUECKON TI€E-
perpy3ku TpaHcdopmaropa ¢ oxnaxkaeHnsd J[I] mpu K; = 0.8 u K, = 1,2 u temneparty-
pe Bo3ayxa S = 30°C.

Peutenue: mo tadmn. 112.6 npogomkureabHOCTs 1 = 1,5 4.

B pexume aBapHUIHON IMEPErPY3KN M3HOC M3OJAIUN IPEBBLIINAET HOMUHAJILHBI.
MaxkcuMaibHasg Harpy3ka He JOJIKHA IPeBBIMATE 2,0S40m, TEMIIEpaTypa Maclia B BepX-
HIIX CIIOSX HE JOJDKHA IpeBelmath 115°C, TemnepaTypa B Hambolee HarpeToil TOuUke
0OMOTKH TpaHC(OPMATOPOB ¢ HOMHHAJILHEIM Hamp:sikeHneM 10 110 kB BKkIIFOUNTELHO
He JO0JDKHa mIpeBeImaThk 160°C, a TpaHCcOpMAaTOPOB ¢ HOMHHAJILHEIM HaOpsSKEHUEM
BEHIIIE 11%&9{%@&%&%1@3}@1‘% PEXKUM JOIYyCKAETCd B HUCKIIFOUNTEJILHBIX VCIIOBUAX,
ce ITAOB! HR QY. 6EiiTh-HepephibaiicKTpocHaOxeHnsd. B cooTBeTcTBuU ¢ I'OCT 14209-85
O TaGAMTAM TI2 '8P FI2.14 omnpeensarorcsl JOIYCTHMBIE aBapUilHBEIE IIEpErpy3KH
N ggﬂgiqgg Dggggppgnﬁa TIpH paboTe 10 ABYXCTYHNEHYaTOMY TIpadUKy IIpH TEMIIEpaType

oxaxgaromnen cpeasl oT —20 go +40°C. CoOTBETCTBYIONIHI N3HOC U3OJISIIMU MOYXKET

OBITH ompeeneH o Tadm I12.15 — I12.3]1, B KOTOpHIX HNpHBEACHBI 3HAUYEHUS OTHOCU-
TEJILHOTO M3HOCA N3O e,



IIpumep. OnpenenuTs AOIYCTUMYIO MHPOJOJIKHTEILHOCTE /i CICTEMAaTIUECKOM
Harpy 3K TpaHcdopmaTopa ¢ cuctemol oxmaxaenusas M (umu 1) mpu K; = 0.5 u K> =
1,2 u temmeparype Bozayxa +20°C, a Takxke AOIYCTUMYIO IPOJIOIKUTEILHOCTL aBa-
puiinoii neperpyzku mpu K; = 0.5 u K> = 1,7 u remneparype Bozayxa 0°C. Onpene-
JINTH N3HOC M3OJEAIAN IPU aBapUITHOU IIEpErpy3Ke.

Pewenue.

[Io Tabm.I12.5 onpenensem 3uHauenue h npu K; = 0,5 u K; = 1,2. Jlonyctumas
PO JOJIKUTEILHOCTE cocTaBisieT h = 6 v npu K> = 1,23.

[Io tadmn. I112.10 HaxoquM IIPOJOIIKUTEIILHOCTE aBapUIlHON Heperpy3ku  h =4 u.

M3HOC M30IIuH IIpU aBapHIIHOI MEeperpy3ke MOMKET OBITHL OIIPEJIEJIEH IO TaOJl.
[12.15 n I112.19. Ilo Tabmn. 112.19 mna K; = 0.5 u K> = 1,7 onpenengem 3HaueHne F» =
151.

IIo Tabn. I12.15 ompenpengem xoadpduiment f = 0,1. M3HoC m3osmdiun npu apa-
puiiHoii meperpyske coctarur F»= 151:0,1 = 15,1 cymox.

IIpakTH4ieckoe 3ansaTHe Ne S

Pacuer nokazartejeH HaACKHOCTH paciipcIc/IMTEC/IbBHOI'O yCTpﬂﬁCTBﬂ
Ha OCHOBE yl'lpﬂl_l_lEHHDﬁ MOIEJ/IH OTKRA30B BhIKJIIOUYaTEJeH

Iles1b: HAYUHTHCS PACCUHNTHIBATh ITOKA3aTENH HAJe KHOCTH CXeMBI PY i1 Hanbornee TSOKEIBIX

BHJIOB aBapHIl

3HAHHA H YMeHH s, IPHOOpeTaeMble CTYJAEHTOM B pe3yJbTaTe 0CBOEHHSA TEeMbI:

CryaeHT OYVIET 3HATh:

METOJI pacueTa HaJdeKHOCTH PY, ocHOBaHHEIH Ha Hjee TabmmyHoro Meroga B. /1. Tapueepmu-

eBa

CTyIeHT OVIET YMETE:

PACCUHTHIBATh ITOKA3aTEH HAIEKHOCTH CXeMEBI PY 11 HanOoNee TSKEIBIX BHIOB aBapHI

Dopmupyemblie Komnerenun: [1K-1

AKTYAJIBHOCTh TE€MbI: H3YVUHTh AHATHTHYECKHE METOABI PAacUETOB CXEMHOH HaJeKHOCTH
SHEPrOCHCTEM

TEOPETHNUYECKAAN YACTD

PacueT cxXeMHOI HaJI€KHOCTH SHEPrOCHCTEM N HX OTJAEJIBHEIX YacTell CBO-
JINTCS K ONPEJICIIEHIIO YaCTOT BO3HUKHOBEHHS U MPOJOJDKUTEIILHOCTEN IWIN BEPOST-
HOCTEIl (KO3 PUITMEHTOR) UX pa3JIMUHBEIX COCTOSHII, B KOTOPBEIX HE 00€CIIE€UNBAETCS
[IOJTHOE YJIOBIIETBOPEHNE CIIpOCa Ha 3JIEKTPO’HEepruro. IIpm 3TOM MOKET HCIIOJIB30-
BaTbCA P GOpPMYJI, IO3BOJISIOMINE HAITI BEPOSITHOCTHU Pa3IMUHBIX COCTOSHUN TPy IIII
NJICHTUYHBIX AJIEMEHTOB, HANPUMEP TI€HEPUPYIONMNX arperaToB 3JIEKTPOCTAHIUIL, a
TaK)K€ YaCTOTHI U CPEeJHHNE NPOAOJIKUTEIHEHOCTA OJHOBPEMEHHOTO IIPOCTOS JBYX 3JI€-
MEHTOB IIPU COBIANEHUII UX OTKAa30B U IIPU HAJIOXKEHUU OTKaza OJHOT0 3JIEMEHTA Ha

4" NOKYMEHT NOAMUCAH
TUTaHO BEITPPEROELH "BISeT0. OTH (POPMYJIEl NPUHIIUIINAILHO IIO3BOJISIOT PacCUUTHI-

Cepmwdukar: 2C0000043E9ABEBS52205E7BAS00060000043E
ndBehdp HAHCHMHLQELD AB LQQMRIIITHCTBC IIPAKTHHCCKIX 34d/1d'. ME:TD,I[LI:. OCHOBAHHEIC HA4
JTHX (prMyﬂa}{: OTHOCATCA K dHAJINTHHCCKIIM I PdACCMATPHBAROIIIIM (byHKL[HDHHpO—
le/BatHIe® OOBESKPOB HAaKLOBOKYIIHOCTE PA3JIIMMYHEBIX COCTOSIHHIA.
BHMETHM:, qTo EDD6H_[E MCTO/JIBI pacHcETa HaAJICKHOCTII SHCPI'OCHCTCEM MOIKHO

Pa3AC/INTE Ha AaHAJIMTHHCCKHC M HCIIOJIB3VIOIIHC CTATHCTHHCCKOC MOJJCIINPOBAHIIC.



Kaxgas 13 3THX IPYIIII METOJI0B MOXKET OBITh pazjiejieHa B 3aBUCHUMOCTU OT TOIO, pac-
CMaTpUBaeTCdA Ipollecc (PYHKIIMOHHPOBAHUA OOBLEKTa IUIN JINIIL €ro OTJAEJILHEBIE CO-
cTosgHnd. IloJlydeHHBIE TaKHM 00pa3zoM UYeTHIpE TPYMIBl METOJIOB OXBATBIBAIOT BCE
MHOI'OYMCJIEHHEIE METO/BI, pazpaboTaHHBIC JJII PENICHMSI YacTHBIX 3ajadu. OgHAKO
HantOoJIee MUPOKO HUCIIONL3YIOTCS aHAJINTHUECKUE METOIbl Ha YPOBHE CIIyUYallHBIX CO-
CTOSITHUII

M3naraemMele MeTOAbl IpEeAHA3HAUEHBl I pacueTa HaJeKHOCTU PY Takmx
BJIEKTPUUECKIX CETell, B KOTOPLIX MOYKHO HE CUNTAaThLCI C OIACHOCTHIO HapyIIEHI
YCTOMUMBOCTH IIapalljIeNbHOI paOOThl CTAHIIUII MJIM HAarpy3ok. OTO B OCHOBHOM IIN-
TaIOIUE 1 paclpele/INTeIbHEIE CETI.

B ynpoIneHHo MOJENN BBEIKIIFOUATENIA pa3IMialOTCs JABa BIJJa OTKa30B — BHE-
3allHBIN, KOTJa OTKJIFOYAIOTCS BCE BREIKIIFOUATENIH, CMEXKHBIE€ C OTKa3aBIINM, I OOHApPY -
’KIIBaeéMEIE€ IIEPCOHAJIOM IIpH 00X0JaxX IUIM OCMOTpax H TpeOyromjue JHIIIbL BEIBOJA
JITAaHHOT'O BBIKJIFOUATEJISI BO BHEIUJIAHORBBINT peMOHT. 1Ipu 3TOM IO BEIKIIFOUATEJIEM IIO-
HIIMaeTcs Bce oOopygoBaHNIeE, HaxXoJdIleecd B ero sueiitke PY, — caM BRIKJIFOUATE]b,
pa3beqUHUTENN, YYaCTOK COOPHBIX IIHH, U3MEPUTENbHBIE TpaHC(POPMATOPEL, pazpsaj-
HIUKI. B pachnpeaennuTenbHBEIX YCTPOMCTRAX pajlajlbHOT'O THIIA, B KOTOPHIX Kaxjas
IIeIIb 3alllUIeHa OJHIM BHIKIFOUATEIIEeM, BHE3aIIHBIE OTKa3kl IIPUBOIAT K OTKJIFOUEHUIO
BCEX IIEICI, MPUCOESANHEHHEBIX K TOII XK€ CHCTeMe (CEKI[UI) COOPHBIX IINH, UTO I OT-
Ka3aBIINHI BLIKIIOUATEIb.

B PY ¢ oamHOYHON CEKIIMOHHPOBAHHOI CHUCTEMOIl COOPHBIX IIMH WIN JIBOII-
HOI CHCTeMOI COOPHBIX MIHNH U ¢ (PUKCUPOBAHHEIM IIPUCOEANHEHIEM LIeeil IIpU STOM
OTKJIFOUAEeTC IIOJIOBMHA BCEX IIEMEN, KOMMYTHUPYEMEIX B PY.

B PV komnbleBOro Tuma, B KOTOPHIX KaXkJas Il€lb 3alllIIeHa ABYM: BEIKIIFOUA-
TEJIIMU, OTKa3bl 3TOT'0 BH/a OCOOEHHO ONACHBI B PEMOHTHBIX pekUMax pabdoTEl, KOT/a
cxemMa PY ocmabnena BBIBOJAOM OTAENBHBIX BBIKIFOUATEIEH B IIIAHOBBINI PEMOHT.
31eCh BO3MOKHO OJHOBPEMEHHOE OTKIIFOUEHUE JBYX-TPEX LEIEII.

IIoceacTBUA OTKA30B BTOPOTrO BlUJla MEHEE OIIaCHEI, TaK KaK pacIpOCTPaHIIOT-
Cs JINIIb Ha 3alUIacMyI0 JaHHEIM BEIKJIFOUATEIIEM II€IIb, IIPUBOAA K BEIHYKICHHOMY
IIPOCTOIO €€ B cXeMaxX paJialIbHOro Tumna 0e3 00X0ogHOI0 BEIKIFOUATENIS WM K OcJIal-
JIEHIMIO CXeMBI PY IIpHu BEIBOJIE OTKa3aBIIEr0 BBEIKJIFOUATENS BO BHEILNIAHOBLI PEMOHT.

Pacuer HagexXHOCTH cXeM PY 3akmodaeTrcs B ONPEAeIeHNN MaTeMaTHYEeCKIX
OKIJIAaHUIT YHCel OTKJIFOUEHUI 3JIEMEHTOB (JIMHUIL, TpaHC(OpPMATOPOR, '€HEPaTOPOB)
1 AerieHuil PY Ha 3JIeKTpHMUECKN HE CRI3aHHBLIEC YacTU, a TaKXe JIIUTEJILHOCTEl BHI-
HY KJIEHHOT'O IIPOCTOS OTKIIFOUMBIINXCS 3JIEMEHTOBR MIN padoOTHl ¢ JeneHueM PY
BCJIEACTBIE OTKA30B BEIK/IIOUaTeseil PY B HOpMalIbHOM U pEMOHTHOM pexXIMax pado-
Tel PY. Jlajee m3maraercsa popMalan30BaHHBI METOJ] pacueTa yYKazaHHBIX XapaKTepu-
CTHK HaJie:kHOCTU PY, ocHOBaHHBEIN Ha mjee Tabnumudoro meroga B. JI. TapuBepguena

[1].
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HcxogHBEIME JaHHBEIMH JJIS pacdeTra gBisrorcd cxema PY (puc. 4.1) u mokasare-
I HaJEKHOCTHU BBIKJFOYATENE — YacTOTa BHE3AaIlHBEIX OTKAa30B BEIKIOUaTeneil PY
’pj, 1/TOA, BpeMs BOCCTAHORIEHNS BEIKIOUATENel T., 4, IIEPHOJUIHOCTh U JJIUTEIh-

HOCTB IINAaHOBRIX [ | 1/rog, m T; , 4, a Takke BpeM:, HEOOXOQUMOE I BEISIBIICHU
OTKa3aBIIEro BBEIKIIFOUATENI, , U, M BpeMd JJIS OTKIIOUeHNs (BKIIOUEHUS) pa3beJUHU-
Tersl To, 4. B cxeme PY Bce anmeMeHTH U COOpHBIE IIHHELI 0003HAYUSHEI ITOPSIIKOBLIMI

HOMCPAaMI1, 4 BBIKIIFOHATCIIN — IldpaMIl HOMCPOB, COOTBCTCTBY FOLI X Dﬁ'hE,HHHHEMBIM
IIMH JJIEMCECHTAaM I1 C6DpHBIM HOIITHAaM.
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Puc. 4.1. Cxema pacrpeIeIuTeIbHOIO YCTPOHCTBA

Pacuer Begercsa o dopme Ttabdn 4.1, rae B NEepBEIX ABYX JIEBLIX CTOJIOIAX
yKa3aHbl BBIKJIFOYATENN, IIOCIEACTBUS OTKAa30B KOTOPBIX pacCMAaTPUBAKOTCS, U CO-
OTBETCTBYIOIINE YAaCTOTHI OTKa3z0B, & B IIAIIK€ PEMOHTHUPYEMEIE€ BHIKJIFOUATEIN I
COOTBETCTBYIOMUE KO3(PPUIIUEHTHI peKIMOB padboThl PY K, BEIUNCIISEMEIE IIO

@DPWH%EWMEHT NOAMWUCAH
SANEKTPOHHOW NOANMCEIO R"
EDTH '.1.-. al. LI-_II-\..-I-\..-I-\..-I-\..-I-\..-'|'-\..-E-\..If".EI'..-_-:'-\..-I-\.."ﬁﬁl-l-\.."E| E-"I'.-\.."l..-ll..-'l..-'l."l..-'l..-'l..-'l.-'l.-"‘-\..'E K —_—
Bnapeney, Ulebayxoea TaTeAaHa AnekcaHgpoBHa I

8760
rae 4 —4JacToTa IIaHOBBIX PEMOHTOB, 1/rof;

.-I:l.{.'.-':;'E-.‘-H'-'.I.'I-'.:-{.f 19.08.2022 no 19.08.2023

— CpE,[[HHH IPOAOJEKHUTCIIEHOCTD IUIAHOBOI'O PCMOHTA, H.

HDpM&HbHDM}" pexuMy padotel PY npunmcan maaekc 0. ko3¢ UITHEHT
HOPMAaJIbHOTO peK1Ma paBeH:



Ko = 1—nk; (4.2)
I7Ie 1 — KOJINYecTBO BHIKIrOUaTesiell B PY.

JI71s1 Kaxgoro pexkuma (HOpMalIbHOTO U PEMOHTHEIX ) IPOM3BOJUTCS OIl€HKA
[IOCJIEACTBUII OTKa30B IIOOUYEPEIHO KaxKIOr'0 BHIKIHOUATEIS, 8 IMEHHO BBISBIISIOT-
cs OTJIMYAIOIINECS 3JIEMEHTHI (T€HepaTOPLl, TpaHC(POpMaTOPEL, THMHIN) U J€JICHI
PY Ha sIekTpuyecKN HE CBS3aHHBIE YaCTU, a TaKKe€ BBEIUMCIISIETCS YacTOTa TaKHUX
OTKa30B, 1/ToJI.

wi; = wiK; (4.3)

I JUINTEILHOCTL BBIHYKJICHHOT'O IIPOCTOS OTKIIFOUEHHBLIX 3JIEMEHTOB IUIN
paboTHI ¢ geneHueM PY, u.

Pe3ynbTaThl aHanm3a IOCJIEACTBUII OTKAa30B — «aBapUIlHOI CUTyaI[UMU» — U
pacueTa 3alllCLIBAIOTCSA B TPU CTPOKM KJIETOK Ha IIEPEeCEUEHUN COOTBETCTBYIOIUX
CTPOK I CTOJIOIIOB. ABapHilHasd CUTYyaIllsd 3alllICBIBA€TCSI B BHJAEC I'PYIIHPOBKU
3JIEMEHTOB, IIOJIYUAIOIEecs II0CIIe OTKa30B BHIKIKOUAaTeNnell. B 3amucu rpynmnmupoRs-
K11 3HaKOM / BBIJIEJIEHBI OTKIIFOUHMBIINECS 3JI€MEHTHI IUIM BBIJECIUBIINECS TPy IIIIHI
sr1eMeHTOB. OCHOBHAS YacTh 2JIEMEHTOB, OCTABIINXCS OOBLEAMHEHHEIMU, B 3alllCU

OITyIII€HA.

[TocnencTBHS OTKA30B Yacrora Koagduiment
OTKa30B, BBIHY K €HHOT'O ITPOCTOS
1/rox Kz-10°, otH. e

OTKIIFOYEHHE JBYX F'eHepaToOpOB 0,0008 0,046

PaspeIB CBS3H C IOACTAHIHEN A 0,0014 0,080

OTKIrOYeHHE JIMHIH 1 12 MM 2 | 3 0,0028 0,160

OTKIIOYeHHe aBTOTpaHc(popMaTopa 0,0808 27,9

CyMMUpys MaTeMaTHUECKHIE OXKIJIaHII OTKAa30B, HMEIOIIIX OJUHAKO-
BEI€ IIOCJIEJICTBIS, MOJKHO cenaTh 1o (opme Tadbin. 4.2 BEIOOPKY, XapaKTe-
PU3YIONIYIO HaAeKHOCThL paccMaTpuBaeMoro PY. OObeM BLIOOPKU MOIKET
OBITL pa3jIMYHBEIM B 3aBUCHMOCTH OT HENHN HCCJIEJ0BaHNIA HaJCKHOCTH PV,
HaIlpIMep OII€HKa 4YHCJla OTKIIFOUEHHUN IeHEpaTOpOB, Pa3phbIBOB CBS3EH C
IPUEMHBIMI CHUCTEMaMH IJIM MCTOYHHKAMHI IINTAHUISI, YHCEJI 1 3HAadeHHII
HaOpOCOB MOIITHOCTHU U a 3JIeKTpolIepeaaun U T. II.
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Tabmnura 4./

prmmpcm]zca SIIEMEHTOB, HaCTOTa OTKA30B H JIIHNTCIIbHOCTE BOCCTAHORBIICHH A ITPH PEMOHTC BREIKIIIOUATCIIA

OTKaszas- Ya- H K03 uimeHTOB pekrMa Kj, oTH.e]I.
IITHI BEI- CTOTa Hopmars- 1-7, 2-7, 3-7, 4-1, 5-2, 6-3. 8-4, 8-5, 8-6,
KIIFoYaTelb OTKa- HBII pe- 0,017 0,017 0,017 0,017 0,017 0,017 0,017 0,017 0,017
30B, M, 0,847
l/Tox
1/ 1/ 1/ 1/ 1/2/ 1/3/ 1/4/ 1/2,5/ 1/3.6/
1-7 0,039 0,0330 = 0,0007 0,0007 0.0007 0,0007 0,0007 0,0007 0,0007 0,0007
0.5 0.5 0.5 188 0.5 0.5 0,5 0.5 0.5
2/ 2/ 2/ 172/ 2/ 2/3/ 2/1.4/ 2/5/ 2/3.6/
2-7 0,039 0,0330 0,0007 — 0,0007 0.0007 0,0007 0,0007 0,0007 0,0007 0,0007
0,5 0,5 0.5 0.5 188 0,5 0,5 0,5 0.5
3/ 3/ 3/ 1/3/ 2/3/ 3/ 3/1.,4/ 3/2.,5/ 3/6/
3-7 0,039 0,0330 0,0007 0,0007 — 0.0007 0,0007 0,0007 0,0007 0,0007 0,0007
0,5 0.5 0.5 0.5 0.5 188 0,5 0.5 0.5
1/4/ 1/4/ 1/4/ 1/4/ 1/4/ 1/4/ 1/4/ 1/4/ 1/4/
4-1 0,039 0,0330 0,0007 0,0007 0,0007 — 0,0007 0,0007 0,0007 0,0007 0.,0007
0,5 0,5; 0,5 0.5 0,5 0,5 0,5; 188 0,5 0.5
188
2/5/ 2/5/ 2/5/ 2/5/ 215/ 215/ 2/5/ 2/5/ 215/
5-2 0,039 0,0330 0,0007 0,0007 0,0007 0.0007 — 0,0007 0,0007 0,0007 0,0007
0.5 0.5 0.5; 0.5 0.5 0.5 0,5 0.,5; 188 0.5
188
3/6 3/6/ 3/6/ 3/6/ 3/6/ 3/6/ 3/6/ 3/6/ 3/6/
6-3 0,039 0,0330 0,0007 0,0007 0,0007 0.,0007 0,0007 — 0,0007 0,0007 0,0007
0,5 0.5 0.5 0.,5; 188 0.5 0.5 0,5 0.5 0.,5; 188
4/ 1/4/ 4/2.5/ 4/3.6/ 4/ 4/5/ 4/6/ 4/ 4/
8-4 0,024 0,0203 0,0004 0,0004 0,0004 0.0004 0,0004 0,0004 — 0,0004 0,0004
0.5 0.5 0.5 0.5 188 0.5 0.5 0.5 0.5
NOKYMEHT nparMcAH 5/1.4/ 2/5/ 5/3.6/ 4/5/ 5/ 5/6/ 5/ 5/
8—(.SE|}TH¢MKET: zcmnm :BI-IIEE?E 205@1 mﬂﬁmmm 0 0004 0 0004 0 0004 0 0004 0’0004 0’0004 0’0004 B 0’0004
Bnapeneuy: Wepayxoea TaTeaHa Ane DEHE 0 5 0 5 0 5 0 5 188 0,5 0,5 0,5
6;" 6/1.4/ 6/2.5/ 3/6/ 4/6/ 5/6/ 6/ 6/ 6/
8-icranrenen: c 19.0806024 19.08.4024),0203 0,0004 0,0004 0,0004 0.0004 0,0004 0,0004 0,0004 0,0004 —
0,5 0.5 0.5 0.5 0.5 0.5 188 188 0.5




BpeMms BHIHYKJICHHOI'O IIPOCTOS 3IE€MEHTOB, KOTOPBIE OTKIIFOYUAIOTCS IIPU
OTKazaX BBEIKJIIOUATENECH IIN JIHHUN, oIpeessieTcd JINOO BpeMeHEM, HeoOXOo.IU-
MBIM JJI1 OTJICIIEHIS OTKa3aBIIEro BHIKITFOUATEIIS WIH JTNHIU:
Tnep:T{]+TpH;; ) (4.4)
rne Io —mocTOsIHHAs cOCTaBIAOIIAsl, paBHAs BpEMEHH, HeOOX0JIMMOMY
JUIsL TOTO, UTOOBI 0OCITY KUBAIOIUN IepCcOHal MOT IIPpUIATH B PY 1 yCTaHOBHUTH
XapakTep MOBpPEXACHUI (Mg CTaHIMM M IMOACTAHIHUN C OOCIyKUBaHIEM
To=0,1+0,3 ),
Tp=0,1 u — BpeMs 151 OTKIIOUSHNS ( BKIIFOUSHNS ) pa3beINHNTEIL,
Np — YHUCIIO Pa3beqUHUTENICH, KOTOphIe JOIKHEI OBITh OTKIFOUEHEI (BKIIFOUCHHI )
JUIS OTIEJIEHNS MOBPEKAECHHOIO BREIKIIFOYATEIS U BBOJA OTKIFOUNBIINXCS 3JIEMEHTOBR
B paboTy.
JInbo MIMTEIbHOCTHLIO OJJHOBPEMEHHOI'O MPOCTOS OTKazaBIIEero U IIJIaHOBO-

PEMOHTHPYCMOI'O BEI KJIFOYaTEIIeH.

2
T T Tnmy —Tgz TeaTea - Tg,
B21L = B2 TS = B2 5y
M 1 m
[Ipu pacuerax BpeMeEHH, HEOOXOANMOIO IS OTAENEHHNSI OTKa3aBIINX BhI-

KJIFOYaTelIs] WIN JIMHNI, IPUHATO T, = 0.3 u OTkazaBIINN BREIKIIIOYATEIIL OTAEIIS-

eTCS JIBY M pa3beAUHUTEIIAMU, JINHIS — OJJHIM.

B xnerkax Tadmn. 4.1, riae ykazaHbl JBE JJIUTEILHOCTH BEIHYXJIEHHOIO IIPO-
CTOSI, IepBas COOTBETCTBYET JUINTEILHOCTH OJHOBPEMEHHOI'O IIPOCTOS OOOMX OT-
KJIFOUMBIINXCS 3JIEMEHTOB, BTOpasl — AJINTEJILHOCTHI BBIHYKJAEHHOT'O IIPOCTOS OJ-
HOI'O M3 HUX, a UMEHHO MPUCOEAUHEHHOI'O0 MEXIYy OTKa3aBIIUM U PEMOHTHPY -
MEIM BEIKFOUAaTeIIMU. B Tadin. 4.2 BBIIENIEeHB JIUINL OTKAa3bl C OTKIIFOUEHUSIMU
IIBYX T€HEPATOPOB, C Pa3pLIBOM CB3U C IIOACTAHINEN A, C OMHOBPEMEHHEIMI OT-
KJIFOUeHHEeM JIMHNN 3 1 OJHOHN W3 NuHuIl | mwin 2, a Takke ¢ OTKJIIFOUEeHUEeM aBTO-
TpaHcopMaropa.

CreayeT OTOBOPUTH HEKOTOPHIE JOIYIIEHUS, INPUHATHEIE B IIpeliaracMoM
METO/IE:

1. OTKa3bl BHIKIIFOYUATEJICN YacTHYHO SBIIIFOTCS cleAcTBHeM K3 Ha mnu-
HILIX 3JIeKkTpoliepeaaun. OTAeNbHBIN YUEeT OTKa30B JIMHUIT 1 OTKa30B BBIKJIFOUATE-
JIEN NMPUBOJNT K HEKOTOPOM 3aBBINICHUIO YICJIa IIPOCTOEB JIMHUIL, OJHAKO HECY-
I[ECTBEHHOMY, TaK KakK IIapaMeTp II0OTOKa OTKa30B BEIKJIFOUATEJIEH Ha IIOPSIOK
MEHbIIIE IIapaMeTpa IIOTOKa OTKa30B JIMHUIL.

2. [I1aHOREIII PEMOHT COOPHBIX IINH HE YUUTBIBAETCS B PACCMOTPEHHOM
npuMepe, Tak Kak Ko3(QUIIUEHT COOTBETCTBYIOIIErOo pekKIMa BechbMa Mall
(<0,001).

3. OOBIYHO IUIAHOBEII PEMOHT BBIKJIFOUATEJICH IIPHUCOESINHEHNIT IeHepa-
TOPOB (OJIOKOB) MPOU3BOJUTCS OJHOBPEMEHHO C PEMOHTOM TypOoarperaton. 1]o-
3TOMY B TaKMX PEMOHTHEIX peXUMaxX OTKIIFOUEHHUM TI'€HEpaTOpPOB, IMPUCOECAUHEH-

HbIX K PCMOHTHPYCMOMY BbBIK/IFOHATCJIFO, MOXHO HC VYHHUTBIBATL IIPM 4AHAJIHN3C

OKYMEHT CAH
HaJACKHO G CXEeM Y mmcko

Tl o Nelel=lal=ls —— e =
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AV XOBd iTeHHE Ad1eKCaHdDOBHLS

3adanue 0na camocmoamelbHo20 peuieHus

CocCTaBUTh TaOIUITy PacUETHBIX CBI3€ll COOBITHII, PEeKUMOB 1 aBapUIl AL
3aJaHHOII cXeMBI PY 0e3 yueTa 0Tka3zoB yCTpolicTB P3A; paccunuTaTh IoKa3aTelu



HaJCKHOCTH CXCEMEI PY JJIA HanOolee TIXKeIILIX BITJTOB aEapHﬁ.

I/ICKD,E[HLIE HAHHbLIC

1. (Cxema riaBHHIX 3JIEKTPHUECKUX coeqUHeHui PY.
m'cr |
) A
: A w'cT 2
4 " A
T & 9 (o] 10
L » * -
. J Cxewma I (cxena
g | g . MEOTO)TOTEEHE )
- .
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a 10 a 1l 4
i ] Cxena 2
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[ & 9

2. IloxazaTenu HaJEXKHOCTHU 3JIEMEHTOB cXeM (JJIs IBYX CXEM).

El) OCHOBHEIC IIOKA34TCIJII HA/JCHKHOCTII BEIKITFOYATCILA

BapuaHThl w1 , w2 , Te, d U, Th, d
l/Ton 1/ron l/ron
| 0,04 0,01 250 0.3 500
2 0,03 0,01 200 0,3 350
3 0,025 0,01 150 0,3 250
4 0,02 0,012 100 0,3 180
O) OCHOBHBIE II0Ka3aTell HaleKHOCTU reHepaTopoB 1 JIOII
SHEME%I%ES KOMERT NOATMCAH IlokazaTtenu HageXKHOCTH
_eptidmkar: 2C( E:Elil(l-li&[&ﬂl%EEEE-EJL?EEIIICﬂ}ﬁ.ﬂ.;I}I}Il'ihillll'l)lilll'- JE TE . # , Tt‘l .
Bnaneneu llebayxoea TafreAHa .5..'|-.:e.:,eaT;?ir;:‘saHa q 1/,1_' q
e 01 i
Brox | 0,25 600 I 500
JIDOII 0,5 18 8 80




B) t , =3 roJia (pacUeTHBII NEPUO/] CYIIIECTBOBAaHUSA JAHHOI cXeMEI PY)

Tabnuya 4.3
Bapuanrt Homep BapuaHTa Jlnuna JISOII B Cxema (HoMep )
10 BBEIKJIFOYATEIISIM (kM)

1 1 120 1
2 2 120 1
3 3 120 1
4 4 120 1
d 1 290 1
6 2 290 1
7 3 290 1
3 4 290 1
9 1 180 2
10 2 180 2
11 3 180 2
12 4 180 2
13 1 410 2
14 2 410 2
15 3 410 2
16 -+ 410 2
17 1 320 1

3. PacueTHble BU/LI aBapuil Jj1s1 cxeM PY:
Jna cxemnr 1
A=1 - moTeps Omoxka.
A=2 - moteps oguoii JIGII (rr/ct 1). A=3 - noreps JISOII Ha /et 2.
A=4 - toTeps OnMoka U IMHUM Ha II/CT 2.
A=5 - moTeps Onoka U IMHUU Ha IU/CT 1.
A=6 - motepsa oxuoii JIOII m/ct 1 u JIOII o/ct 2.
7 - noteps oxuoil JIOII /et 1 u JIDII /et 2 u 61oka.
- IIOTeps ogHOro Oo0ka (IIpu PEMOHTE BTOPOTO).
O - moTeps TpaH3uTa Ha 11/cT 1. A=10 - morameHne Bceil CXEeMHI.
I CXEMEI 2.
- oteps JIOII ma /et (JI1, JI2).
- noteps JIOII va /et 2 (JI3).
- rtoTeps Tpauzuta ¢ et 1 (JI1+JI2).
- moteps oguol JIOII /et 1 u ucrounuka (JI1+1" wan JI2+1).
- moteps JIOII ri/cT 2  uctounnka (JI3+I).
- oTeps ogHoro ucrounuka (I'1, I'2, 1°3).
- IIOTEPs JIBYX NCTOUHHUKOB.

AOKYMEHT MNoArNMCcAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptudmkar: EEﬂﬂﬂﬂﬂdSEEﬁ.BBEQEEEDEETBASG{]{]EEHG%?EH?’HHHH K BBLIITOJIHEHHIO

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

OcHoBHON HH(pOpMaIIUEN JUId pacueTa HaJeKHOCTH cXeMul PY sgBisieTcsa mart-
nipdELasPACHePHBIX cRAXEN cCOORITUII (1), aBapuil (A;) 1 peKUMOB (]).
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%%%%P%bhbbb
O 1 O = W



Bug 5Toll MaTpUIIBI CJIETY FOII[ Il

1 ]
0 | 2 m
| Aj - Aj Al
Aj Aj - Ay
n Aj Al A -

IIox coOrITHEM 1 HOHHMaeTC 0TKa3 sneMeHTa PY. Ilog peknmMoM | TOHIMAET-
Cs COCTOsSHNE 3JieMeHTa PY, TO ecTh HaXOJUTCS OH B PEMOHTE WM B HOPpMAJILHOM
pPEKIME.

Ilox apapueil moHMMaeTCs IMOCISACTBIE HAIOKEHUS OTKa3a 1- ro 3JIeMeHTa PY
Ha PEMOHT (HOpMAaIlbLHEII peXUM) 1-TO dJIeMeHTa PY.

Kosddumuent PEMOHTHOTIO pexnMa OIIpEeJIEIIAETCA Kak
Wi Tpi+UiTni
K= & 1.6
J 8760 (1.6)
a k03 (PUITUEHT HOPMAaJILHOTO pE}I{HMa'

IIocrie 3amoiHEeHNST MaTPUIBI PACUETHBIX CBSA3EH OIIpeelsieTcsl MaTeMaTHnde-
CKO€ OXKIJIaHUe Jncila aBapuil Buja A; Oe3 ydera oTKaza yCTPOICTB pelIeliHON 3a-

NIHUTEI 11 aBTOMATHKII.
m M
— . E E . Al
M(NAI) — tp H:; mi} XU )

Jj=01=1

rje X{}I -

=1, ecnnu B MaTpHUIle Ha IIepecedeHne 1-1 CTPOKH U J-T'O CTOJIOI[a HAXOJUTCS
HOMEP PaCUETHOM aBapUM A;;

XIJ - B OCTAJIbHBIX CIIYHdAX.

3aTeM OoNpeAeILIeTCs CpeJHES BpeMsI BOCCTAaHORIECHUS cXeMEl PY mocie apapuu
BUJIa 4, ( ©Oe3 yueTa OTKaz30B yCTPOIICTB PBA)

Téqi M(N (M (NAE)TBU)

rae 1'g; j- BpeM:I BOCCTaHOBIICHILT HDpMaHLHDﬁ paboTel PY npu moBpexIeHNN 1-
ro 3JIEMEHTa 1 pEMOHTE | -I'0 3JIEMEHTa

3aTeM ONpEAeIIIeTC CpeJHEeE BpeMI BOCCTAHOBJICHIII cXeMEl PY mocre aBapun
Bijla A ; (Oe3 yueTa oTkaz0B yCTpolicTB P3A)

t
TEﬂLl - M(Nﬂl) (M(Nﬂl}TEI_})

rae 1pij - BpeMsl BOCCTAaHOBIICHUS HOpMAaIbHOII paboThl PY mpu moBpekaeHIN
1-TO 3IIEMEHTA 1 PEMOHTE ]-T'0 3JI€MEHTAa.

OOKYMEHT NMoanncAaH
SNEKTPOHHOW HfJ,U,HL"ICI::I'D

 etonaaraamasassoee et ooneo d PAKTHYeCKoe 3aHATHEe Ne 6
Bra 'OHpBﬂEﬂEHHE Ma"remarnqecmuru 0:KHJaHUA HEJOOTIIYCKA 3JIEKTPO3HEPIrUH B

EﬂHHEHTpHpﬂEﬂHHﬂH CHCTeMe METOI0M «Iepedopa K03 (pULIMEHTORY
'ﬂ.'.'..'::.',"l!_ BH I Y U8 AULY no A

Il e/b: HAYUHTLCA OIPEAEIIATh MAaTEMATHYE CKOE OKIaHHE HEOOTITYCKa
ANEKTPO3HEPTHH B CHCTEME MeTOA0M "nepebopa Ko3(pHIHEHTOB",



IO CHHTATE MATCMATITUCCKOC OXITITAHIIC }*’I_T_[Etpﬁﬂ OT HEJOOTITYCKaA.
3HAHNA H YMEHHA, ﬂpﬂﬂﬁpETﬂEMbIE CTYACHTOM B pe3yJibTarTe 0CBOCHHA TEMbI.

CTyaeHT OyIeT 3HATh:

MeToJI "iepedopa ko3 pHITHEHTOR" IS OITpeJeIeHH I MaTeMaTHUECKOrO OKHTaHH
HEJIOOTITY CKa 3IEKTPOSHE PrUH

CTVIeHT OYVAET VMETH:

PACCUHTEIBATH MaTeEMaTHUECKOE OKHIaHHe YIIepOa OT HEJOOTITYCKA SIEKTPOSHEPTHH
MOTPeOHTEISIM BCIIeACTBHE Ae()HI[HTa MOIITHOCTH B KOHI[EHT PHPOBAHHOM CHCTEME
AKTYAJIBHOCTB T€MbI: YMETH IIOJICUHTEIBATHTH MAaTEMATHYECKOE OKHIaHHE YINepOa

OT HEJOOTIIYCKaA 3NCKTPOSHEPI'HH B SHEPI'OCHCTCME.

TEOPETHMTHECKASN YHACTbD

HMcxomqHeEIME JJaHHBIMHI JJII pacdeTa MaTE€MaTH4YeCcKOro OXUIAaHHS yilepda oT
HEJIOOTIIyCKa SJICKTPOIHEPIUN IOTPEOUTEIAM BeleAcTBHE AeUINTa MOIIHOCTH B
KOHI[EHTPUPOBAHHOII CUCTEME, T.€. B CUCTEME, CBI3U MEXKJY OTAEIILHBIMU y3JIaMU KO-
TOPOM HE HaKJIAJLIBAIOT OIPAHMYCHMI Ha IIOTOKM MOIIHOCTU B HOpMAaJIbHBEIX I aBa-
PUITHBIX peKIMaxX paOOTEL, SBJISIOTCS:

— KOJIMYECTBO T'PYIII MJICHTHUYHBEIX arperaToB /[ M YHCJIO arperaToB B KaKJOI U3
TPy UIL 1n;

— KO3((PUIIMEHT BBIHYXAEHHOTO NIpocToA Kz U JUINTEILHOCTL IDIAHOBOTO IIPO-
CTOS Iy, MEC, aTPEraTOB KaXXJOM I3 T'PYMII, CYTOYHBIE IpadUKHN Harpy3ku Pr(t) 414 pa-
OoumxX JHEN OTJEIbHBEIX Kk MEPHOJIOB I'ojla U JUINTEILHOCTH 3TUX IEepHOJ0B f,MecC, U d,
ITH,

— CpeIHEeKBaJIpaTIUHOE OTKJIIOHEHHE Harpy3ku oT rpadukoB Y | ompenernsto-
I[[€€ HEpPETYJLIPHBIE N3MEHEHN HAarpy3Ky MOJUUHSIONINECSI HOPMAaJIbHOMY 3aKOHY pac-
IIpEICTICHUA.

PacueT MmaTreMaTH4eCKOro OKHJaHII yIepOa, Tak ke KaK B IIPOCTEIHIIEM CIIy-
yae, 3aKJII0YaeTcs B ONPEACIIEHNN PSJIOB pacIpeAesIeHNsI KO3 UIEHTOB pacIIoia-
raéMoil MOITHOCTH I'€HEepaTOPOB U MOIIHOCTU HArpy3kn, HO KOTOPBLIM pacCUNTHIBA-
eTCd psf paclpefieleHnsd Ko3(QPUIMEHTOR AedUIUTa MOIHOCTH, I103BOJISFOI I
HAUTH MaTeMaTU4EeCKOE OXKUJIaHNE HENOOTIIyCKa AJIIEKTPO3HEPIUN, a IPU 3aJaHHOM
yIeIbHOM yIiepOe 1 MaTeMaTUdecKoe OXKIJlaHue yiepoa.

OTIN4ue 3aKIF0YaeTCs B TOM, UTO IIPH pacdeTe psjia pacIpeIesIeHnsI K03 hdu-
[[UEHTOB pacliojlaraéMoil MOIIHOCTU TI'€HEPAaTOPOB YUUTBIBAETCS PazjIMUuNe HOMU-
HaJIbHBEIX MOIITHOCTEHN K KO3 (PHUINEHTOB BHIHY XKISHHOI'O IIPOCTOS II0 TPyIIIIaM arpe-
raToOB, a IIPU pacueTe psja paclpedeIeHns K03 pPUIIEHTOB MOIIHOCTEIl Harpy3KM -
pazIMiie CyTOYHBIX rpa(puKOB OTAEIBHLIX IIEPHUOJ0B I'ojla, HEPETYyJLIPHLIE OTKIIOHE-
HIIS1 Harpy2KU OT rpaUKOB U IUIAHOBLIE PEMOHTHI arperaToB.

Jlnsg pacuera psaga pacnpegencHusd ko3 GOUIIMEHTOB pacliolaraéMol MOII-
HOCTHU T€HEPaTOPOB IpPEeJBapUTEILHO PaCCUUTHIBAIOTCI PAAbl paclpenelie HU
IUTS KaXXJIOI 113 TPYIINl arperaTos.

Psp pagHpEae IeH A 1-7l TPYIIIBI arperaToB MOXKHO 3aIllICaTh B BHJAE MHOTIO-
J 43E9ABBB952205E7BAS00060000043E

WieHat
Bnaneneu bAHa AnexkcaHapoBHa . . . — . — :
kP gD g Py (5.1
escron D€, 1 75 HHGTIQ ATPETATOB i1/ TPYTIIIBL;
PH};‘ — HOMHMHAJIBHaA MOIOIHOCTE aI'pcrarTa.

Pan pacopeneneHnil ko3 QUIMEHTOB JJII BCEX arperaToB CHCTEMEBI PaBEH IIPO-



HN3BC/ICHITIO MHOI'OYIICHOB DT,[[EHBHBIFI I'PVIIIL.
[

(HFHE'FH.E' 1 Hll[ni_l}PH'i 1 R'l_'l;”a'_z}FH-i!' 4+ ..+)

=1

IIpn nepemMHOkeHNN KO3((UINEHTOB MOIHOCTH, YKa3aHHLEIE B BEPXHEM HH-
JIEKCE, CYMMUPYIOTCH.

Il cokpameHns oObeMa pacueTOR MOKHO MPEABapHUTEILHO IIEPECTPOUTE Psi-
IIBl KaXJOU 13 TPYIII, OKPYIJINB 3HAUEHI pacllojlaraeMBIX MOIIHOCTE J0 KpaTHBIX
pPacUeTHOI CTYNEeHH MOIIHOCTH H IIPOCYMMHpPOBaB KOA(Q(HUIMEHTH ¢ OJMHAKOBLEIM
MOIITHOCTAMHI. KpoMme Toro, B psijax paclpeIesieHNsa Kak 0l 13 TPYIIL, a TaKkKe IpH
X IEpEeMHOKEHIN MOXKHO IIpeHedperaTsk ko3 ddunuenramu, Mesbmumu 1-107°, T. e,
HE€ YUYUTHIBAaTL KOA(Q(HUIMEHTHI COCTOSHHI arperaToB, HMEIOINX POJOJIKUTEb-
HOCTBb, MEHBINYIO IIpuMepHO 0,1 u.

[lomydyeHHBIN psaj pacnpenesieHns Ko3(UINEHTOB pacrojaraéMbIX MOIHO-
CTEIl TEHEPATOPOB CUCTEMBI PACCUUTAH NCXOJ U3 IIOJIHOTO YMCJla arperaToB CHCTE-
MBI, T. C. HE YUUTBLIBAET TOT'O, UTO YAaCThb U3 HUX MOIKET HaXOJAUTHLCS B INIAHOBOM IIP O-
CTOE, IpUYEeM KOJINYECTRBO ITOCJIEAHNX N3MEHSETCSA B TEUEHIE oA,

PacuerT pAmoB pacopefeleHUusd II0 AENCTBUTEJILHBEIM UYMCJaM arperaTros,
HaxXOAAIMUXCS B paboTe, NPpUBOAUT K YBEINUEHUIO 00ObeMa pacueTOB Ha IOp:-
nok. IloaTomy menecooOpazeH NpuOIIKEHHEI YUeT BIUSHUSA IIJIAHOBBIX PEMOH-
TOB arperaToB Ha pdJ paclpeneneHus. MccrnemoBaHus mokazaln, 4yTO HPHOIIH-
’KEHHO YUECTh IUIAHOBLIE PEMOHTHI MOYHO, PACCUUTHLIBAsA PAMLI paclIpeaesieHN ]
JUISL OTJIeJIbHBIX TPYIII, UCXOJS M3 IIOJIHOTO YHNCJIa arperaToB I'PYIIILI, HO IIpU
YMEHBIIEHHOM K03((pUINEeHTE BLIHY JKIEHHOTO IIPOCTOS B ( — tliz) pas.

[Ipu 5TOM CHIXEHHE paclojlara€éMOl MOII[HOCTU arperaToB IIpU BEIBOJIE Ua-

CTU UX B IUIAHOBBI PEMOHT MOYKHO YUECTh COOTBETCTBEHHBLIM YBEJIMUYEHHEM MOIII-
HOCTH Harpy3KI.

J11s ommpeesieHns] MOIITHOCTEN arperaToB, HaXOAAI[IXCS B INIAaHOBOM PEMOHTE

B KaKJIBIH 13 IIE€PUOJIOB I'0/ia, BRIUNCIIIETCSI CYMMAapHBI 00OBEM IIaHOBBIX PEMOHTORB
3a r'OJl, PABHBIN:

=1 Pyt (5.3)

Pacmpegenenue ero 1mo nepuojaM roja npuOIMKEHHO MOKHO IIPOU3BECTH

[I0 YCJIOBUEO PaBEHCTBAa CYMM MaKCHUMYMOB HarpysKM I MOI[HOCTU arperaTos,

BLEIBECHHEIX B IIJIAHOBHIII PEMOHT, JJI KaXJOr'0 U3 IIEPUOJOB. OTOMY Y CIOBHUIO

OTBEYAKOT YPaBHEHUS:

Py max + Pn.j = const;

K i
Z Pt = Z Pry i it
=1 i1

rae Pumac; —MaKCUMYM Harpy3KH J-TO IEPHOJA;
Pr; — MOMBEOCTHAPPEraToOB, HAXOAAIMIXCS B IDITAHOBOM PEMOHTE B

3NEKTPOHHOM Hcﬂu1vw,bmj
inHEpHDﬂH B952205E7BA500060000043E

e —,[[JIHTE:IJLHUCTL JETO TIepHuoa, MecC.
k —o0111ee YIcIo IepuoIoB I'o/a.

[IpocymMmMupoBaR Harpy3ku IO CYTOYHEIM I'paduKaM C MOIHOCTBIO arperaToR,
BLIBE/ICHHLIX B IIJIAHOBEINI PEMOHT, JJI KaxKJOTO N3 IIEPUOJOB M OKPYIJINB IIOJIYUEH-



HbI€ BEIIMUNHBI JJO CTyIEHel, KpaTHBIX PacueTHOH CTYIEHH, IOJIYyYUM pacueTHEIE I'pa-
¢uKHI Harpy30K, YUUTEIBAFOIIE 1 IIJIAHOBLIE IIPOCTOU arperaTos.

IIo moJIy4YeHHBEIM CYTOYHBIM I'paiKkaM pacCUUTHIBAETCS Pl pacIIpeeIeHUs KO-
(¢ PUIIIEHTOB MOIIHOCTENl Harpy3ok (0e3 ydeTa €€ HeperyJLIpHBIX KoaeOaHHil) IIO

dopMmy e

[
, 1
JPy .
HH "= 876021tlopﬂ)dl
=

rae !j (JP() ) - uncio gacoB ¢ Harpy3koit jPy i-ro nepuoja; d; — 4iciIo pabounx
ITHEN B [-M IIEPUOJIE.
Pan pacnpenenenns ko3((UIUEHTOB HEPETryJIIPHBIX OTKIOHEHUII Harpy3KH,

IHOAHIHAROIINXCA HOPMAJIbBHOMY 3d4KOHY PACIIPCACJICHITA, BBIHIMICIIACTCA IIO BbIPAXKC-
HITHO.

K% = Kyap[(i — 0,5)Py < ABuep < (i + 0,5)P,] = 0,5 [@“"5;:1’“ _ —m“ti_??” (5 .6)

rae @ — pyukuuga Jlamaca.

IlepeMHOXkas paasl pacupeneneHus ko3 GUIINEHTOB MOIIHOCTEIl Harpy3-
KU, [OJIyUaeM P pacIpeAesieHIsI MOIIHOCTH Harpy3KH, YUUTHIBAIOIIEN €€ 13-
MEHEHHS B COOTBETCTBUU C CYTOUHBIMU I'padukaMu, HeperyJsIpHEIE KoJieOaHUg
1 IJIAHOBBIE IIPOCTOM arperaTos.

IloyueHHBIE psaAbl pacHpeaeieHnsa ko3 Q(UIINEHTOR pacllojlaraéMbBIX MOIIHO-
CTEIl T€HEePaTOPOB U HAIPY30K MO3ZBOJIAIOT PACCUUTATEL P paclpeiesieHns K03 hiu-

ITIEHTOB Je QHIIITa MOITHOCTH:

Ky =Ky Ky (5.7)
pUu i =j —k,
MATCMATITHCCKOC OXKITJI4AHIIC HCJOOTIIYCKa 3JICKTPOSHCPI'IH.
A3 = 8760P, ¥ kK. (5.8)
1 ymepoa:
Y = A3y, (5.9)

3aodanue 0na camocmoamelbHo20 peuieHus

OnpegennuTs MaTeMaTHUECKOe OKUJaHHIE HEJOOTIIyCKa 3JISKTPOSHEPruu B CHU-
creMe MeroJioM "mepebopa kosdduiueHTor”, moAcUUTaTH MaTeMaTHIUECKOEe OXKIjla-
HIe yiiepOa oT HeJOOTIIYCKa.

McxoaHEIE TaHHEIE:

1. EquHndHas MonHOCTE arperatoB B cucteme 100 MBT.

2. PacueTHas cTylleHb MOIHOCTHU po = SOMDBT.

3. KonnuecTBO arperaTtoB B CHUCTeME N 1 KO3(pPUIIMEHT BBEIHYXKJIEHHOTO IIPO-
crtosd Kg :

Bapnaur | n kB BapuaHr n kB
| S 0,04 11 ] 0,035
2 N ﬂﬁwrﬁtm nogvca | 0,04 12 8 0,035
3 ar:  2C0000043H9ABBB9I52205E7BAS0f '-0504'-:-[ 13 > 0,045
rgpenoy. ebsyiosa [aggma Arercarapoon} 0.04 ! 6 0.045
D S 0,05 15 7 0,045
6 6 0,05 16 8 0,045
] ] 0,05 17 S 0,055




8 8 0,05 18 6 0,055
9 S 0,035 19
10 6 0,035 20
4. CyTO4YHBIN rpauK HarPpy3KU:
a) a1 Bapuanros 1,5,9,13 (s n=5)
Harpyska, 150 200 250 350 400 450
MBT
[Ipogoimkur., 8 5 3 3 2 3
t(J, Po), u
0) a1 n=6
Harpyska, 15 250 | 350 |400 450 (500 [350 600
MBT 0
[Ipogosmkur., 5 7 | 2 2 2
t(j, Po), g
B) UL N=7
Harpy3ka, 200 [ 250 | 350 450 500 | 550 600 650
MBT
IIpogomxkur.,
t(J, Po), a 6 2 S 2 3 1 2 3
) I n=8
Harpyzka, |200 |300 |400 450 |[3500 ([550 |650 700 750
MBT
IIpomomxnr., 3 2 2 5 4 3 | 2 2
t(J, Po), 1

5. Bemmunna yIeasHOTO yuiepOa o cucTeMe:
a) Yo=1.,0 py6/kBT u qy11 n=5 u6;
0) Yo=1.3 py0/xBt u gnsan=7 u 8.

YKazaHHIs K BBEIIIOJIHEHUIO

I IpnHUMaeTCcs BenmMUnHa pacueTHOI CTYIIEHU MOITHOCTU Pp, paBHON €INHNYHOU
MOIITHOCTH arperaToB B CCTEME, IIN B II€JI0€ UMCJIO pa3 MEHBIIIEE €€.

Onpenennum ko3 PUIIEHT TOTOBHOCTU M 3JIE€MEHTOR H3 n JJII pacCMaTpHuBae-
MBIX CTYIIEHEN MOIHOCTHU

[OKYMEHT IQONWUCAH T
rRNEKTPOHHOM-FIOANUCHIO

CepT ,-.1;,-1:1’1[52.,_, w.-:rt.;;.;;.ug|:r|-;-Ij-l'l-‘;ra;;;IEJ-r‘;'f;,g:'{r'ijijlia.&.:?:)::'::'i«::'::'::':}!:' 13E
—_ — L] L
E.'|-:'I,'[k;."k;.- UleDayxoea |aTekAHA ANeKcarapoBHA

CyTouHbll rpaduk Harpy3KU IIEpecTpPOuM TaKIM 0Opa3oM, YTOOBI BCE €ro CTY-
MICHU, ORI paBHEL BEIOPAHHOI BEJTITUNHE Py .

ey o 'y

Bemmunny xosddunuenra K H (kosdduimenT, xapakTepU3yIOMU IIpog0JI-

cm . gm. grm (5.10)

HKHITCIIBHOCTD Hal"pyBHH) OIIPpCACIIIIM KdK



gt =2 (5.11)

e t(j ] Pﬂ)— AJINTCIIBHOCTE CYIHICCTBOBAHIIA HAI'PY3KIH, paBHDﬁ BCJIITHITHC

J = Py B uacax.

JlepuiuT MONITHOCTH B CHCTEME MOXKET BO3HHKHYTL TOJILKO B CIIydae, €cJId
MOIITHOCTbL HArpPy3KH CHCTEMBI OyJeT IIPeBBINIATh I'EeHEPUPYIONYIO MOIIHOCTDL, TO
eCTh

D=j Ph—iPo=K Py, (5.12)
rae K - xoa¢guinmeHT Jeduimra MOIHOCTIH.

Torga BeposSTHOCTL IIOSIBJICHIS B 3HeprocucteMe Aeduiiura MOITHOCTH, paB-

Horo K Py, onpenenurcs Kak Ipon3BeAeHNE K03 (pQUITUEHTOB TOTOBHOCTU T'€HEPHUPY -

.==i'FnJ ;ﬂjﬁ

FOIIIX UCTOUHNKOB K 1 k03 G PUIIEHTOB COCTOSHNS HArpy30k K T

K-Pp I-Fy . 1-Fyq ..
Hg — ZI Hr KH mpu K= i-j (5.13)
rae [ - 4mciao BapHaHTOB TeHepalluU U IOTPEOJIEHUSI HEPTUl, B KOTOPHIX

BLITIOJIHAETCA YCJIoBHUE, UTo K = 1 — .
MartemaTndeckoe OXHNJaHNE BEJIMUNHBEL HEJOOTIIyCKa 3JIEKTPOSHEPTUN 3a

o BCJICACTBIIC ,I[E(I)HL[HTE]. MOIIIHOCTII BEIPA3MTCA KdK

A3, = 8760 Py L kK, (5.14)

MartemaTudeckoe OXII4HIIC }"H_[EIJGEL OT HCAOOTIIYCKA 2JICKTPOSHCPI'TIH OIIPCC-
JIITCA CIICAYHOIIIM D6p&3DMZ

M(Y) = yo - A3, (5.15)

rAe y, — YACIbHBIN yIIepO OT HeJOOTIIyCKa AIIEKTPO3HEPrULL.

OOKYMEHT NMoanncAaH
ANEKTPOHHOM NOONMUCEID
wbvkaT: 2C0000043E9ABEBBO952205E7/BAS0006000004 3E

E Ia0erey LIeD3yxoBd iTeHHE Ad1eKCaHdDOBHLS



IIpakTnueckoe 3ansitue Ne 7
Tema: Pacuer MaTeMaTHUYECKOTI0 O:KHIAHHSA YILlep0a moTpedouTe et
METO/J0M CTATUCTHYECKHX HUCIbITAHUN

HE.]II:: HaYHIITBCA OIIPCACIIATE MATCMATHHCCKOC OXKIJIdHIHIC ymapﬁa ITO-

TpeOureneil METOJ0M CTATUCTIUECKIX HUCIILITAHNIIM
3HAHNA H YMeHHs, NPpHOOpeTaeMble CTYJ€HTOM B pe3yJibTaTe 0CBOCHHHA TEMbI:
CTyaeHT OVIET 3HATh:
METOJ "CTAaTHCTHYECKHX HCIIBITAHHH" IJIS OIPEACeJIEHHS MAaTEMAaTHYECKOIO
OKHIaHHA yIepOa rmorpeduTenei
CTyaeHT OVIET VMETS:
PACCUHTBEIBAThE MaTEMATHYECKOE OKHIaHHE YINepOa OT HEAOOTITYCKA 3JIEKTPOHEPrHH
IMOTPEOUTEIISIM METOAOM "'CTATHCTHYE CKIX MCIIBITaHIMI "
dopmupyemble komnereHmun: [1K-1
AKTYAJIBHOCTB T€MbI: YMETH PACCUHTHIBATh MaTeMaTHYECKOE OKHIAaHHE yIepOa

OT HEJOOTITYCKaA 3JICKTPOSHEPI'HH B SHEPI'OCHCTCME.

TEOPETHYECKASY YACTD

CymHOCTE METOJa pacueTa MaTeMaTH4YeCKOoro oXuJgaHusd yiepoOa Oa-
3UPYETCI Ha METOJE CTAaTHCTHYEeCKHX HcheITaHuil (Metome MouTte-Kapio)
I 3aKJIIOYaeTCsI B MHOTOKpaTHOIl BEIOOpke Ha OBM ciydyallHBEIX BeJINYUH
pacriojaraeMol MOIIIHOCTH arperaToB CHUCTEMBI M OTKJIOHEHNS MOIHOCTU
Harpy3kn OT rpaUKOB, COOTBETCTBYIONINX 3aJJaHHEIM 3aKOHaM pacIpeje-
JIEHUS, U ONPEAEIEHNU CPeIHECTAaTUCTUUECKNX 3HAaUEHUU TOJIOBOTO HEIO-
OTIIyCKa 3JIEKTPORHEPrUH = yIilepba B IPEAINOI0KEHHHN, UTO Kaxgas U3
CIIydallHBIX BEeINYUH (pacrojlaraeéMoil MOITHOCTU arperaToB M OTKJIOHEHUHD
MOITHOCTHU HAarpy3Kn) JEHCTBYET Ha NPOTIKEHUH BCETO ToJa.

IIycTk B sHeprocuctemMe UMeeTcs [ TpyIN II0 # arperaToB, 3aJaHHEIX HO-
MUIHAJIbHBIMI MOITHOCTSMHU, KO03((UIINEeHTaMHI BBIHYKJIECHHBIX IIPOCT O- €B U
JUINTEIILHOCTSIMI IUTAHOBBIX PEMOHTOB. Harpyska 3ajlaHa CpeJHUMU CYTOUYHHI-
MU rpa@uKaMi M YHICIIaMH pabounx JHEH JUId KakJoTo U3 K IIEPUOJOB roja u
CpeOHEKBaApPaTHYHLIM OTKJIOHEHHEM OT rpadukoB. [IpegBapuTeIbHO BREIUNCIIA-
FOTCSI MOIITHOCTHU arperaToB, HaXOJSIUXCS B IUIAHOBOM PEMOHTE B KaXKJbII 13
nepruoJoB roja, gyHkInu PacmpeneneHns pacioiaraeMelX MOIITHOCTEI reHepa-
TOPOB KaxJIOM M3 TPy, PYHKIISI paclIpedelICeHNISI HEPETYIIIPHLIX OTKIOHEHNII
Harpy3KH.

CaMO BBIYHCJIEHHE MaTe€MaTHYeCKOTo OXHJaHuA ymepoa MeTogom
Mowurte-Kapio Ha 3BM cBOAUTCA K CIIEAYIOIEMY.

l. beperca cmydanmHoe d4Yucio R OT JaTyuka UM IIOAIPOTPaMMEI
CIIy4allHEIX YHCEI, PaBHOMEPHO pacHpeaciieHHEIX B uHrteprane 0; 1, u 1o

by HKIUU RASHREASASHAT pacionaraéMelX MOITHOCTEl TeHepaTOpOB Iep-

ws p 1 -

BralOOTH INGHGP ATOP OB E@iia PV IIIIHL.
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IIomoOHasa omepaius morTopseTrca [ paz. B pesymbTaTe mojydaeM CyM-
MapHYIO pacrojiara€My0 MOIITHOCTbL T€EHEPATOPOB CUCTEMEL Fy.

2. bepercsa HOBOe ciyuaiiHoe unciyio R u mo GyHKIIMHI pacIlpejerne-
HUSA HEPETYJSPHBIX OTKIOHEHUM OIPEAEIIAECTCA CJIydallHOE OTKIIOHEHHE
Harpy3ku oT rpacduka AP.

3. IlogcumTeIBarOTCSA 4YacoBBIE J€(UIINTEI MOITHOCTH AJISI Tpaduka
HAarpy3KHU [IEPBOTO MMEPUO/JIA:

Pn(t)=Pu(t)+APu+Pn—Py, (6.1)

I BBEIHHCIIACTCA HCJOOTIIYCK JJICKTPOOHCPIHIH 34 CYTKH
24

A3, = Z[F:I(t} > 0]

t=1
4. Pacuer nio 1. 1 — 3 moBTOpseTCA k pa3, T. €, IJId KaxXJOTr0 U3 IIEepPUO-
IIOB C pa’IMUHLIMU r'padukaMi Harpy3KH.

5 Briuncnsgercs ymepO 3a rox:
_ Nk
Ad, = 25— AJ.;d,, (6.3)
rae di — 4nciio pabodnx JHEN B KaxJI0M IIEPHOJE.

6.Onepanun 1o 1. 1—>5 nmorTopsaroTcsa N pa3, U BEIUNCILIETCSA MaTeMaTIH-
YecKoe OXKHJJaHNe HEJOOTIIyCKa 3JIEKTPOIHEPTUU:

1 _ A3, —AT. et
A3 = ;Ele":‘-:']r =Adyn-13 T . o (6.4)

IIpu ompemeneHNN MaTeMaTHUECKOro OXUJaHHNSA yiiepOa oObeaUHEeHNE
SHEProCUCTEM MOJKHO paccMaTpHBaTh Kak IPYIIY KOHIIEHTPUPOBAaHHBIX 3HEP-
TFOCHCTEM, CBSI3aHHBIX MEXKIYy COOOIl JIMHUSIMH 3JIeKTpoIepeJaull IIepeMeHHOr0
TOKa C 3aJIaHHOI MPOIIyCKHOI cIIocOOHOCTERIO. 110 mpoIry cKHOII CII0COOHOCTRIO
OyJleM IIOHHMaThb HaMOOJILIIYIO MepeJaBaeMy0 MOIIHOCTh, JOIYCTHMYIO IIO
YCIIOBUIO CTaTUYECKON U JUHAMHUUYECKON Y CTOMUYNBOCT.

JInga ynpolmeHus pemeHus 3ajadll ONpeAelIeHUs MaTeMaTH4eCKOIo
OXKUJaHNA yiiepOa NpuUMeM, UTO IIPOMyCKHas CIIOCOOHOCTL KaxJO0M U3 CBI-
3€11 MOJXKET MCIIOJB30BAThCS IMOJIHOCTBLIO, HE3ABUCUMO OT 3arpy3KH O CTallb-
HBIX CBsA3€U. B OTAENBbHEIX CIIyUasx, B YaCTHOCTH JIJIS CXE€M MEXKCUCTEMHBIX
CBS3€Il, COAEepiKaIUX 3aMKHYThIe KOHTYpPHI, Takoe€ AOIyIIeHue OyJeT MIpu-
BOJUTL K OIPEAEIIEHHON IIOTPEITHOCTH, OJHAKO JOIIYy CTUMOU, €CJIU YUECTh,
YTO CaMO ONpeJielIeHle IIPOITy CKHOII crmocoOHocTH CJeIbHBEIX CBI3EH MEXK-
Iy CUCTEMaMU HE MOKET OBITh BEIIIOJIHEHO C BHICOKOII TOYHOCTRIO.

KpoMme npomyckHEIX cIIocoOHOCTell CRsA3ell U MX KOH(Urypaluu I KaxK-
0l 113 0OBbeAUHIEMBIX SHEPTOCHCTEM JOJDKHBI OBITH 3aJlaHBl BCE XapaKTEpII-
CTHUKH, IIEpEUlCJICHHLIE BEIIIE, a TakKXXe VYJCIbHBII yIepO OT HeJOOTIycKa
AIIEKTPO3HEPTUN Yo, pyo/(kBT u).

Hukxe wnuzmaraercsd ajJropuTM pacdueTa MaTeMaTHUYeCKOTrO OXKUIJaHUIA
yimepOa B @0weAHHSHII SHEPTOCUCTEM ¢ OTPAaHUYEHHBIMU IIPONYCKHBIMU

L SHQSOOHOCTAMIL MEK CHCTEMBIX, CBS3 el
Snasened: - ITHEABAPTITEISHO I KaXKJOU 13 SHEPTOCUCTEM BBIUNCIISAETCS MOIIIHOCTH
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arperaToB, HaxXOJdIUXCS B INIJAHOBOM PEMOHTE B KaXKIbINl M3 IIEPUOJOB roJja,
(YHKIIIN pacOpeAeNIeHII pacliojlara€MbBIX MOITHOCTEII T'eHEepaTOpOB KaX O I3
TPYIIIL, YUUTHIBAIOIIE aBapUIHBIE IPOCTOMN arperaToB U (PyHKIMU pacIpejee-
HISI HEPETYJIAPHBIX OTKIIOHEHUN HAarpy3KIL

IIpu ompeneneHn MaTeMaTHIUECKOIO OXUAAHUSA YVIepOy B 0ObeJUHEHUN
SHEProCUCTEM, TaK € KaK 1 B KOHIIEHTPUPo. BAHHON CHCTEME, MHOTOKPATHO
BLIONPAIOTCS CIyYalHEIE BEIN YHHBI paclojlaraéMOl MOIHOCTH arperaToB U
OTKJIOHEHNU MOIITHOCTHU HAarpy3KHU JJIs KaxKJOI 13 CHUCTEM, HO IIPU pacueTe Io-
JIOBBIX 3HAYUCHMII HEJOOTIIYCKa 3JICKTPOIHEPTUN U yIiepOa YUUTBEIBAETCS B3al-
MOIIOMOIIIbL CHCTEM B IIpe/ieiIax IPOITY CKHOI CIIOCOOHOCTH MEXKCHUCTEMHBIX CB:-
3eil. Pacuer mareMaTtmueckoro yuepoa B 00beQUHEHNN SHEPTOCHUCTEM METOJOM
CTATUCTUYECKUX UCIBLITAHUI COCTOUT U3 CIIEAYIOIUX OIIepaIUii:

I. JInd xaxagoil N3 CHCTEM OMNPEJEIIIOTCS CIydallHble BeJINYNHEI
CYMMapHOIl pacmojlara€Moll MOIIHOCTU TE€HEPATOPOB U OTKIOHEHMS
Harpy3ku oT rpacduka Py; u APy, .

2. Jlng xaxgoll M3 CUCTEM JJI IIEPBOr0 Haca CyTOYHOro rpaduka
[IEPBOTO IIEPpUOJa BEIUHCIISETCS HEOATaHC MOIHOCTH II0 BHIPaXXEHUIO:

P¢,i=PYi— PII,i— Pu,i— APu,i. (6.5)

3. Brrumcngercsa yacoBoil ymepO BcieACTBUE Je@UIINTa MOIIHOCTH

B 00OBEANHEHNH YHEPTOCHUCTEM B I[€JIOM IIYTEM MUHUMH3AINN QyHKI[NN:

Y, =Xi=1(Pgi > 0)yo; (6.6)

roe P =—Fj —l_Z:E:]_PI'j' Ipu ‘Pij‘ = Pij

rae Pri - 1e(pUIIUT MOIHOCTH;

Pij — MOIIIHOCTB, IIepeJaBacMasd I10 CBI3U MEXK Iy CUCTeMaMU i 1 J;

" Pij — mpomyckHas CIIOCOOHOCTL CBSI3M MEXJy cHcTeMamu i 1 j. Mu-
HIMM3aIusl (YyHKIIUIN oOeclIeunBaeT BHIIOJIHEHUE YCIOBUS B3aHMOIIO-
MOIIM MEXJY CHCTeMaMH B IpelesiaX OPOIIyCKHBIX CIIOCOOHOCTEIl CBs-
3el.

4. PacueT mo n. 3 NOBTOpSAETCS AJII OCTaIbHBIX YaCOB CYTOK IEPBO-
ro IepuoJa M BCEX YacOB IOCIEAYIOIN[UX MEPHOJOB, U BBEIUNCIISIETCS
yiepO 3a rof:

Y. =XYrd, Yy, (6.7)

Onepanun 1o 1. 1—4 noBropsarorca N pa3 g0 IOJIYyUYEHUS MaTeéMaTH-
yeCKOI'o OXUJaHHUd yiepoa:

y, ==yVy, (6.8)

TN
C KOHTPOJICM CTCIICHHI TOHYHOCTI, KaK IIOKa3dHO PAHCC.

3adaHue 01 camocmoamelbHo20 peuleHusl.

OOKYMEHT NMoanncAaH

o Onﬁé;ié’ﬁ[ﬂﬁ”%”f‘%ﬁaﬂme%mme OXKHUJaHUe ymepOa moTpedureneil MeTo-
2noffOM CTATHCTITHE CKIEL MOIBITaH I,
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Hcxoaunie JaHHLIE

1. HKIIA PAaCIIpEJCIICHIIA OTKA30B (F(TH)) ITIO HacaM CYTOK.
F(ts) |O 0,17 036 058 |07 0.86 | 1,0
2. 3aBIUCUMOCTEL BEIIIMUNHEL YACIIEHBIX yH_IEpﬁDE OT HEAOOTIIYCKa MOIII-
HOCTII.

Yoa.op,pYy0. kBT [0 4 4
Tg.,d 0 17 24
3. Cyrtounnlil rpauk Harpy3ku noTpeduresneii (0 JMHaKOBLII /11 BCErO
roja).
T, g 0-4 3-6 7-8 9-12 13-15 16-20 21-24
Pun, BT 100 120 170 190 90 150 70
4. Bpewms BoccraHoBiieHus (71z ).
5. MomuocTth notpedurena b (Px).
6. IlapameTp nmotoka oTkazoB JIOII (w).
/. YaenbHBII yIiepd OT HEJOOTIIyCKa 3JIEKTPO’HEPrum notpeodurens A

15 (Yo Yos
Psan mceBmociydaliHBIX 4YHCENl I OIpeAesIeHNs BpeMEHH Hadala
rIepephIBa AJIEKTpOoCcHAOKeHN - R/
HcxonHble JaHHBIE ¢ 4 110 8 MpUBeeHbl B TaOIUIE.
YKa3zaHHA K BbINOJIHEHHIO
Mes paa nceBgocIydalHBIX ynces R, Moaenupyromux QyHKIINNT pacIpe
JIEJIEHNS OTKa30B II0 YacaM CYTOK, MOJHO OIIPEIENIUTh, IIOJIb3YSCh 3aBUCHUMO-

ctero F(tn )= f(Ty ), MOMEHT HacTyIIEHNS aBapuH Ty , UMes B BULY, 4To F(Ty )

8.

L] |
Bnaperne

=R.
Ps, w, y o, y o, R=F(T %)
Bapu- T 54 MBT l/rox OA4 Ob
aHT pyOo/xkBr™y [ pyO6/kBr*u
1 12 70 0,3 0,5 0,35 0,1;0,3;0,5;0,7;0,9
2 9 635 0,35 0,45 0,25 0,2;0,4;0,6;0,8;1,0
3 7 50 0,4 0,3 0,2 0,1;0,2;0,4;0,6;0,9
4 14 45 0,25 0,4 0,65 0,15;0,25;0,3;0,55;0,9
5  ofebbirof dbhico [ 0,2 [ 0,55 0,6 0,25;0,3;0,4;0,5;0,85
L6 635,045 106 0,55 0.2:0.4:0,45:0,5:0.8
7 |8 40 0,5 0,65 0,4 0,25;0,4;0,6;0,7;0,95

.U L 110
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8

9

10
11
12
13
14
15
16
17
18
19
20

13 40 0,55 0,2 0,3 0,1;0,25;0,3;0,55:;0,8
9 35 0,6 0,25 0,45 0,15:0,3;0,55:0,75;0,9
10 30 0,15 0,35 0,5 0,1;0,25;0,35;0,65;0,8
11 45 0,15 0,5 0,35 0,1;0,3;0,5;0,7;0,9

8 50 0,6 0,45 0,25 0,2;0.4;0,6:0,8;1,0

6 65 0,55 0,3 0,2 0,1;0,2;0,4;0,6;0,9

12 35 0,5 0,4 0,65 0,15:0,25;0,3;0,55;0,9
10 70 0,45 0,55 0,6 0,25;0,3;0,4;0,5;0,85
9 25 0,2 0,6 0,55 0,2;0,4;0,45;0,5;0,8

8 40 0,25 0,65 0,4 0,25;0,4:0,6;0,7;0,95
7 55 0,4 0,2 0,3 0,1;0,25;0,3;0,55;0,8
16 60 0,3 0,25 0,5 0,15:0,3;0,55:0,75;0,9
10 55 0,35 0,35 0,45 0,1;0,25;0,35;0,65;0,8

3aTeM, UCIIOJIL3YS CYyTOUHEII rpaduk mmoTpedurteneil A u b u 3Had BpeMs

BOCCTAHOBJIEHHIS CXEMBI AJIEKTPOCHAOKEHI IIOCIE aBapUHU, OIIpedenuM Aedu-
ITUTEl MOIITHOCTH U sHeprun notpeoureneiit A u b APa , APy, ADa u ASk.

)_IHHEE PaCCHHUTBIBACTCA BCJIMYIIHA CYMMAPHOI'O ymepﬁa B IICPBOM OIIBITC

pacueThl IMOBTOPSIOTCS N pa3, IIOCJIE YEro pPacCUUTHIBACTCA MATEMaTHUUYECKOE
OXKUJaHIEe Cy MMapHOTO yiepOa mnmorpeduresein

N
M) ==Y,
=1

rJc w - I1apaMCTpP IIOTOKd OTKa30B 3JICMCHTOB 3HEKTPDCHH6}HEHHH ITIOTPC-

ouresei.

IIpakTHueckoe 3aHsiTue Ne 8
Tema: Beioop apapuiiHoro pezepBa MoIHocTH B DDC

IHeab: OmmpeJeIUTh ONTHMAIIBHYIO BETHYHHY aBAPHIHOI O PE3EPBa MOIITHOCTH B SHED-
T'OCHCTEME.

3HaHMA 0 YMEeHHsA, NpHoOpeTaeMble CTYJeHTOM B pe3YJIbTaTe 0CBOEHHA TeMbI:
CTyIeHT OVIET 3HATh:

METOIHKY OITPEIETICHIS PaIfHOHAIPHOTO 3HAYE HIS aBapHITHOIO Pe3epBa B SHEPrOCH-
cTeMe

OKHIaHHA yIepOa rmorpeduTenei

CTyaeHT OVIET VMETE:

OMPEAEIIATH ONTHMAILHOE MICTIO PE3EPBHBIX arPETaToB 20C

OKYMEHT MNOANMCAH
3NEKTPOHHOW NOANMUCLIO

\ukar Aﬁwa.ﬁbﬁoﬂh ‘rE:n?ml‘ }METI: TIOJCYHTEIBATHTH MATEMATHYECKOE OXHIaHHE yINepOa

Ik {d

OT HEAOOTIIYCKa BHEI{TPDBHEPI‘HH B SGHEPI'OCHCTEME I1 OIPEACIIITE YHCIIO ElBElpHI]HDI‘G
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PE3CPBA MOIITHOCTH B SHCPI'OCHCTCEMC

TEOPETHUYECKAA YACTD

PanmmoHAIEHOE IHAMEHHE ABAPHHHOTO PE3EPEA 3ABHCHT OT MHOTHX (dakTo-
poe. [losToMy MeTOZHYECKH LenecOO0pPa’HO HAYaTk HIVICHHE ¢ OPOCTeHIDEH
CHCTEMEl — KOHIOCHTPHPOBAHHOH, O14 KOTOPOH KOMHYSCTED ETHAKIOHX dak-
TOPOB H CBA3eH CYIMecTEEHHO MEHEIIEe.

Konyenmpupoearnas cucmema. ONTHMATEHOS IHATUCHHE ABAPHHHOTO pe-
iepRa MPEAAE BCETO 3aBHCHT OT TAKHX (DaKTOPOB. KAK COCTAE H CTPVETYpa Ie-
HepPHPVIOMETo 0D0PYIORAHHA. 7o MOKAZATeTH HAJEKHOCTH, IpadHK HACPYIKH,
3IATPATEl HA CO3JAHHE H COOSPEAHHE PE3epBHOH MOIDHOCTH H XAPAKTEPHCTHEH
yImepba moTpebHTeNeH HIH HOPMHPYEMEIH VPOBSHD HANSKHOCTH. B mpakTHIe-
CKHX pacTeTaX OOLITHO MPHHHMASTCA VOIOBHE MOCTOAHCTEA COCTABA TeHepH-
PVIOIDETO OOOPVIAOBAHHA B TEUCHHE PACISTHOID NepHOZa (roma). 310 0DOCHO-
BRIBASTCH, C OJHOH CTOPOHBI, OTHOCHTEIRHO HEOMIBIIHM €ro KOIeDAHHEM, B
OCHOBHOM H3-3a NPOBSIcHHA IMIIAHOBEIX peMoHToE. O OpyroH CTOpPOHEL, JauEe
HMEIOIDHECH KOIc0aHHA COCTABA (OTKIIOUEHHE arperaToB B PEMOHTHOH KaMIla-
HHH) MPHOTHASHHO VIHTEIBAIOTCA HCEKVCCTREHHEIM VBEIHTeHHeM HATPVIKH HA
COOTEETCTEVIOINVID PEMOHTHYID MOIMHOCTE. JpVIHMH CcIOBAaMH, IPH pacdeTe
ABAPHHHOID PE3SPEa COCTAE IEHEPHPVIOIIETO 0OOPYA0BAHHA NPHHHMASTCH IIO-
CTOAHHLIM, 4 B HATPYVIKE B OCHOBHOM VIHTEIBASTCA TOABKC CYTOTHAH HepaBHO-
MEPHOCTE NICKTPOIoTpeOneHHS. Kak mokazanmH cnegHanBHEBIE pacieTHEIS HC-
CIeO0BAHHA, 3TO JONYIDeHHE NPakTHISCKH He maeT norpemHocTH. [Ipa Tammx
OPeanoChIKAaX ONTHMATLHOE 3HATEHHE ABApHITHOTO pelepBa OmpenseHM H3
obmero kpaTepHi (3.1):

3=EgK _(H)+H, (H)+V, (H)—>mn;

* (8.1)

-
J(H) J,, . i=Lm
o

-

rae Koy Hp Vo — IpHEBeIeHHEIS KAlTHTATEHEIE 3ATPATHL. HITCPAKH B CHCTEMY H
VIIep0 COOTBETCTECHHO, 3ABHCAIDHE OT VPOBHA HaIcxHOCTH [ (Habop moxaza-
TedeH HAJeEHOCTH )
Ji(H) — BexoTOopEIe VHEIHH HAOSAKHOCTH, OTPAXKAIOITHS OrPAHHICHHEA, He IOI-
JAIMHECA ACHEKHOMY BEIPAKCHHK (HOPMATHEEI).
KoTopeil npHEMeT BHA
3=3_ (R )+ ¥R _j—min (8.2)
rae 3Ry} —pHBeJeHHEIE 3aTPaThl B JIEKTPHISCKHE CTAHIHH Ha CO3IaHHe pe-
3epea K,
[I[pupaeHErEas nporzBOIHVIO (0.30) mo R, HV/DO, momyaaeM OCHOBHOE CO-
OTHOLICHHE
—dY (R d(Ry)= d3m(Ra)/dRs = 32, (8.3)

I 3 — VISIBHEIS IPHESICHHBIC 3aTPATE HA PE3CPBHVIO MOITHOCTD.

OOKYMEHT NMoanncAaH
SNEKTPOHHOW NOANKCLIO

Ceprudukar; 2C0000043ESABBBO52205E7TBAS00060000043E
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PaccMoTpHM ODHOPOIHVIO CHCTEMY, IS KOTOPOH pacCIHTAH JHCKPSTHEIR
pax gedHuHTOE F, NpPH VCAOBHH OTCYICTEHA B Hel pezepea. |lpeamomozmn,
9TO YCTAHABIHBASTCA MEePBRIHA pe3epBHBIH arperarT. MOMTHOCTBRY PABHBIH MOTIT-
HOCTH eIHHHTHOTO arperata CHCTeMEl . BepoSTHOCTE Toro, IT0 OH He DVIeT
HCIIONE30BATECA, OYEBHIHO, paBHa F, . a BepOATHOCTE er0 HCIOIL3OBAHHA

paeua 1—F;" Caeaoparensso. B TeueHHe nepHoga 1 o npopabotaer (1—F;'
)T epemenn H BRIpaboTaeT 3Hepruo0, parayio (l—F," )To. 31a 3peprua oyvaet

KOMIISHCHPOBATE JACTHIHO TV, KOTOPVIO aBapHHHO HeIOJATH OPYIHE IeHepa-
TOPEI CHCTEMEL, T. €. HEPrHID, KOTOPVED HE MOIVIEIH OBl NOTPeDHTEIH 03 3TO-
ro pe3epBHOTO arperaTa. ECTH vISTRHBIH VIOepd COCTABIAET Yo TO YCTaAHOBEA
OePBROTO PEISPBHOTD arperaTa CHHIHT VIOepd NoTpeOHTeISH Ha BeTHTHHY

vo(l— F;")T. AranorsaHo VCTAaHOBKA k-2¢ pe3epBHOTO arperaTa CHHIHT
ymepod Ha BemaaHHEY vow{1—F )T

Kax BHAHO, KaXOsid MOCTeOVIOMTHA pe3epBHBIH TeHepaTOpP OKAILIBACTCH
Ece MeHee P QeKTHEHBIM. Tak Kak VMEHBIIASICA BpeMdA €I0 HCIOIbIOBAHHA
(I—F/"<1—F.). OuepuaHo, 9T0 VCTAHOBKA k-20 Pe3epBHOTO arperaTta OvIeT
»ibeKTHEHA B TOM CIVHAS, SCTIH CHHEACMBIA HM VIOepo OyIeT DONBINe 3aTpar,
CBA3aHHLBIX C €r0 VCTAHOBKOH H 3KCILIvaTauHed. ECIH yIelsHEIE NpPHEEISHHLIE

3ATPATE] 3a OCPHOT | Ha pe3epBEHVIO MOIDHOCTE COCTARIAT 3 (pvo/EBT). TO mo-
clIeHeS VCIOBHE MOKHO 3alMHCATh KAk

v, e(1—F2)T 2 30 (8.4)

B 1o ®e BpemMA WHCIO pe3epBHEIX I'CHEepaTopoB K OVIET ONTHMAIBEHEIM, €C-
TH YCTAHOBEA MocHeayiomero (k + 1) okaxerca Henelecoobpa3HoH, T. &

Voe(1— F )T < 360 (8.5)
ObregHHas JBa DOCISIHHX VCIOEBHA B OIHQ., IOCIe HeDOIBRIHX mpeobpa-

30BAHHH MOIVIacM KPHTEPHH TOr0O, 9T0 K pe3cpBEHEBIX arpeTaTOB SBIAKOTCH OI-
THMAIBHBIMH

FA <1- ;T <F7 (8.6)
0

Haiimenm BrIpa&eHHe ONMTHMATBHOTO ABADHHHOTO pEe3epBa B DOISe ODIMeM
CIydae, B YacTHOCTH, KOIJAa CHCTEMAa HEOJHOPOOHA. A 3aK0H paclpedelcHHH

IehHIHTOE ABIACTCH HEeMPePRIEHOH QVHEITHEH F:['D) [IvcTe vimeph omeHHEA-
eTcd Imo

V=aly,> (1-F)=3,A2 (8.7)
=l
EcoH ®e RocOoTeR30BATECH BhIPa A CHHCM
s
A3 =T (DdF7(D) (8.8)
{

OOKYMEHT NMoanncAaH
SNEKTPOHHOW NOANKCLIO
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I71d OONpeIcIcHHA HEJOOTINYCKA 3HEPrHH, TO IPH BRSICHHH pe3cpBa IeHe-
pHpVIOMeH MomHEOCTH R, dvHKIIEA pacnpeaeneHdd IeHITHTOR CMeCTHTCA BIe-
eo 110 ocH D) ma K. a HegooTnyCK 3HeprHEH COCTABHT

A%(R)=T [(D-R)F'(D)=
. (8.9)

L j

=T [DdF'(D)-IR, [ dF"(D)=T |DdF"(D)-TR-F(R)]

)

[lo mpasrTy auHbDepeHIHPOBAHHA HHTErpala ¢ TEePeMeHHBIM HHEHHM
IpedgeIoM, DoIyIaeM

wiR, LB syt pr@)-yom, 8D s (8.10)
OTtxyaa
FAR, ) =1-3/(3,T) 8.11)
Ryomn =F 71— 24y, T)] (8.12)
roe F7Y— dvaruna, obpatHas F7

ObermEo sHaTcHEE apobu 3/(vel) (1= 8760 7) pasro 0.01— 0,001 u nene-
COODpasZHEH YPORCHE HAJICAHOCTH ICHEPHPVIOINEH JACTH CHCTEMEl COCTABIEET
0.99—) 999 B oTacIsHEIX CIVIAfTX YPOBCHEB HAJEHHOCTH MOEET 3aJaBaTBCH
HOPMATHEHO. B TacTHOCTH., B CYVIDECTEVIOIDHX PVEOBOIAINHE VEAZAHHIX @O
IPOCKTHPOBAHHEY HEPIOCHCTEM VCTAHABIHEASTICH, UTO YPOEBSHB HANCHHOCTH

reHEPHPVIOIISH TACTH CHCTEMEI, OIEHHBASMEIA BEpPOSTHOCTBR) OTCVICTEHA IOe-
dumuTa F;' | momsen OLITE He Meree Fin. = 0,999

Hias cHCcTeM, cOIepEallHX DOIBIIOS KOMHYSCTEO IeHEPATOPOB H JIOIMYC-
EAIIIHE IKEHEATICHTHPOEAHHE QVHKITHH PacOpelcIcHHA JopHIHTOE HOPMAIE-
HBIM 3AKOHOM,

F1(D)=a|D-D)s,| (8.13)
H BEIpaKeHHE (4.13) npHHEMaeT BHA
1-@|R,... ~D)/c,|= 2137 (8.19)
OTKYIa
R, .. =D+o,® l-3/y,T)] (8.15)
ObozHaTag 3HaTeHHe obpaTHof dyarms O gepez
y=@" 1=y} (8.16)
MOMHO JaHCATE
Ry o =R+ }0p.
rae, VIHTEIBEAT
S by | .
e =20 -3 qa. (8.17)
T OmeNT W2 =W g P (8.18)
Ceprudomkatr: 2C0000043ESABBB952205E7/BAS00060000043E
Brnapeney:  Llle6syxosa TatbaHa AnekcaHapoBHa
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1 M w3 |
(D) = ————=¢ e 2.19
D)= (8.19)
HYCIOBHE W =@, .
D=Wg-Tc=3 g0 (1= W py (8.20)

[Ipn zHagecHETx F; =0,99-0.999 napaMeTp y OpHHHMAeT COOTESTCTECHHO
sHadeHHd =2 3531

JagzaEHe
BhIEOP ABAPHHHOI'O PE3EPBA MOIIMHOCTH B 33C

Meas: onpeaeTHTh ONTHMATBHYR BETHIHHY ABAPHHHOTO Pe3cpBa MOTII-
HOCTH B 3HEPTOCHCTEME.

Hcxoauble JaHHEIE
1. EmpuyaHan MomHoCTE arperata B 22C N, paema 100 MBT.

2. KommrgecTBO arperaTtoB B CHCTEME (1), THII CYTOTHOTO I'padHKa Ha-
IPV3EH H KO3DpHITHERT BRHYAISHHOTO TPOCToq arperaTa K

TEn
THD cyT.
Bapn rpad. K Bapu w:b K
B 1 Irpap. B
AHT Harpys- AHT HATDVI-
KH
BH
1 40 1 0.04 11 Gl 3 0.045
2 50 2 0,03 12 70 - 0.05
3 60 3 0.03 13 40 1 0.06
- 70 4 0.035 14 50 2 0.04
5 40 1 0,05 15 Gl 3 0.035
& 30 2 0.04 16 70 - 0.04
T |60 3 0,04 17 40 1 0.03
3 70 +4 0,04 18 50 2 0,06
g 140 1 0.035 19 ol 3 0.06
10 (50 2 0.05 20 10 4 0.06
4. CyTounsle rpadHEH Harpy3EH
Tam 1
Harpyaka 1500 | 2000 2500 3000 3300 4000
MBT
[Ipomomss-
TeThHOCTE 8 5 3 3 2 3
qAC
OOKYMEHT UDﬂﬂHEAIi
JJNEKTPORROW NOLANTNCBH
LepTUPUKaT 2C0000043E9ABEBBO952205E7BASO0060000043E
Bnapeney lllebayxoea TatbAHa AnekcaHpoBHa
NencTel 1EH
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Tum 2

Harpyaxa, 1500] 2000 2500 3000 4000 4500 5000
NMBT
s 5 7 4 2 2 3 1
TeIIEHOCTL, T4C

Tum 3

hHEpy"ma. 2000 | 2500 (3000 3500 4500 5000 6000
T

I lpogommam- 6 3 5 2 3 2 3
TeIBHOCTE.

qac

Twm 4

Harpyaxka. 2500 [ 3000 4000 |[4500 5000 6000 7000
MBT

[Tpogomsn- 6 5 4 3 2 2 2
TETBHOCTE.

qac

4. BenmuvHHa vIeIBHOTO VIDEpPDa OT HETOOTIIVCEA MIEKTPHYSCKOH 3HePTHH B
LeIoM o CHeTeMe cocTaemaeT O pyo./ KBra.

3. CToHMMOCTE OIHOTO pe3lepRHOTO arperata B 22C paena 120 mmu. pyvo.

6. 3amaHHBIA CPOK OKYIIAGMOCTH paBeH 8 JeT.

YKa3aHHA K BRINOJTHEHHI
OmpegeTHM BepOATHOCTE IPOCTOR I aTPETATOR H2 N 110 GopMyIe:

M=

a2
i

(8.21)

rac d- MATCMATHHUCCROD OAHITAHHC "IHOIA alPpCTdlOB, HAXOIAITHAXCH B dBd-

PHHHOM IIPOCTOE.
CocTrapHEM paI BepoATHOCTEH BHIA

(822

Ecan peszeps B 223C OTCYVICTEVET. TO MOEKEM PACCTHTATE JoQHIIHT MOITHO-
CTH KaK

D, = aN, = nkK.N, (8.23)

|lpr pamranan B 323C ogHOIO pezepRHOIO arperara CpeHId BeIHIHHA JIe-
GHITHTA MOIDHOCTH DYIST COCTABIATE

D =N P*.
| .':IEI:.'H—l:I " {5_24:]

AOKYMEHT MNOANMCAH
NNEKTRPORHOW NOONMCBIO

Ceprvdomkatr: 2C0000043ESABBBO952205E7BAS00060000043E
Bnageney, llleGayxoea TaTeAHa AnexkcaHgpoBHa



a IIPH ¥ Pe3epPBHEBIX aIPeraToE

D-N. P (8.25)
nz[m—r]

=r=-|

I1a pacdeTa PeIHTHHEI HEOJOTIIVCKA YISKTPOIHEPrHH 33 oI HeoDXOIHMO
NepecTPOHTE CYTOTHEIE rpadHKH HArpy3KH B IpadHK HArpV3IKH OO0 IPOIOTEH-
TETBHOCTH H M0 HEMY ONpPEAeTHTh HIMEHEHHE BETHIHHB HETOTITVCKA YHCPTHH
MPH MepexXoae OT BapHAHTA C ' Pe3ePBHBIMH arperaTaMH K BapHaHTY ¢ (r+1) pe-
3ePBHBIMH arperaTaMH.

Hanee paccuHTEEacTCA HIMEHEHHE VIOEPOOB OPH Iepexole B 00IEM CIy-

Tae 0T BAaPHAHTA C [ Pe3epPBHBIMH arperaTaMH K BapHaHTY ¢ (#+./) pe3epBHEIMH
arperaTaM# (ca.puc.4d.1).

P.. MBEr

SRR

Do Dy Ik

2760 rox

Puc. §.1. Hamernenne yvimepoa oT 4HCIA pe3epBHBIX arperaToB

MYor) =yva Wo, MV =ye Wiz, oy MV, o) = yo Wy -1 (8.20)

PaccaHTaR pAo CPOKOB OKVIIAGMOCTH H CPaBHHE ©T0 ¢ HOPMATHEHBIM.
MOMHO BEIOPATE BAPHAHT C ONTHMAIBHEIM KOIHISCTEOM PE3€PEHEIX ArpPeraToR
B 3

Tl': O rJR...T-ﬂ.:";'l"rﬂj / Mﬂrr, r—L-I': EET}

rae N, — yIeIbHEIC KATTHTATOETOXKCHHE B | MET pezepEHOR MOITHOCTH

N, — MOIIHOCTE pe3epBHOIO arperara;

AM(Y) — H3MeHeHHe MAaTeMaTHISCKOTO OFHIAHHA VIDepba oT HegooTIVCEA
IHEPTHH, OMPeIeIdeMOoro KaK 3T0 MOKA3AHO HA PHCYHEE.

(OnTHEMAaIBEHEIM clIedyeT CYHTATE TOT BAPHAHT VCTAHOBKH PE3epPBHEIX arpe-
raToR, KOTOPEIH VIORISTEOPSET CIeIVIOMEeMY VCIOBHIO.

Ecmn ovepribgvaril p ) p—2>Tyg TO ONTHMANTLEHEIM CIeOveT IIPHIHATL Ba-
SNEKTPOHHOW [JOONKUCLIO

cop PHAHT £ ¥ELAHOBKOH AHCIA, PE3SPBHEIX aIperaToB. PaBHEIX (r+1).

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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1 puiioxeHusn
IIpunoastcerue I11. IlokazaTe, il HAAEKHOCTH pad0ThI 2JIEMEHTOR

YHEProcUcTeM
Tabmmma 111.1
S sons IToxazaTenu HaJeKHOCTU TpaHCHOPMaTOPOB
MB-4 Urew KB 1 ) 1200 Te, i, 1200 | Tt
Jlo 2.5 6-20 0,016 50 0,25 6
35 0,01 40 0,25 6
2,5-7.,5 6-20 0,008 120 0,25 8
35 0,007 65 0,25 26
110 0,018 40 0,25 28
10-80 35 u "HuKE 0,012 70 0,75 26
110-150 0,014 70 0,75 28
220 0,035 60 0,75 28
Bosee 80 110-150 0,075 95 | 30
220 0,025 60 | 30
330 0,053 45 | 30
500-750 0,024 220 | 50
0,05

* Ha oH TpaHCchopMaTOp.
#%  JIna ogHO(a3HBIX TPaHCHOPMaTOPOB.
k%% T Tpex(a3HbIX TpaHC()OPMATOPOB.

Tabmuma 111.2

IloxkazaTe/in HAAEeKHOCTH BhIKJIIOYATEIEH

. | Usxom kB Tuno o, Te, 4 L, T* .
Buj BEIKITFOUATENIEH Usod Ueod 23
1 2 3 4 5 6 7
ABTOMaTHYECKIIE Jlo 1 - 0,05 4 0,33 10
OJIEKTPOMAaTrHNT- 6-10 BOM-6, | 0,022 11 0,2 24
HBIE BOM-10,
B5-10
ManomaciissHbie 10 BMII-10 | 0,009 20 0.14 8
IIpoune | 0,009 20 0,14 10
20 - 0,01 26 0,14 kK
35 - 0,02 25 0,14 9
snekTPORHOR naghEde O - 0,06 20 0,14 30
Ceprwdomkatr: 2C0000043ESABBBOSR205E 7/BAS0O0060000043E
T . 3 4 5 6 7
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Macisiaeie Gaxo- 35 : 0,01 30 0,14 12
BLIE 110 - 0,016 40 0,14 23
220 - 0,055 50 0,14 43
BosaymiHeie 15-20 - 0,04 20 0,2 40
35 - 0,02 40 0,2 29
110 - 0,02 20 0,2 435
220 BBE 0,02 J3 0,2 122
IIpoune 0,02 25 0,2 98
330 BBE 0,03 48 0,2 161
[Tpoumne 0,03 60 0,2 113
500 BBE 0,15 60 0,2 -HE
IIpoune 0,15 60 0,2 133
TS0 - 0,25 75 0,2 271
*  Ha oJIHH BEIKITIOYATEIb.
#%  OTCYTCTBYET IIPEJICTaBUTEILHAS BEIOOPKA JaHHBIX.
#F%  ]lokaszarenn HaJeXHOCTH BBIKIIOYATElIeH Ha HalpspkeHHe 330-750 kB npueeaeHE
0e3 yueTa OTKa30B BREIKIIFOUYaTelneH Tura BHB.
Tabmuma 111.3
Iloxazarenn HaJEKHOCTH pa’beJUHNTENIE!,
ATmapaTel U.orn KB OTAEJIUTEJIEN I KOPOTKO3aMBLIKaTEIe!
®, 1/200 Te, u L, 11200 T;:m Ly
PazbequHuTENN 6-10 0,01 7 0.166 4
35 0,01 6 0,166 6
110 0,01 11 0,166 8
150 0,01 15 0,166 11
220 0,01 7 0,166 13
330 0,01 10 0,166 18
500 0,01 14 0,166 31
750 0,01 14 0,166 81
OTaenurenn 35 0,015 3 0,33 7
110 0,01 3,5 0,33 10
220 0,01 3,5 0,33 16
KopoTko3aMBIKaTeIn 35 0,01 4 0,33 8
110 0,01 6 0,33 6
220 0,01 6 0,33 8

" Ha QU ATEPAT A
- GRFT O RAMAATHEMTOr 0 peEMOHTa

2C0000043ESABBBO952205E7BAS00060000043E
llleGayxoea TaTeAHa AnexkcaHgpoBHa

Ceptudukat:
Bnaneneu:
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Tabmuma I11.4

3HaueHHe OTHOCHTEILHOH YacTOTEI

Bui BeIKIFOUATENIEN Uiow KB 5
OTKAa30B BEIKITFOUATENENT aon

OJEeKTpOMAarHUTHEIS 6-10 0,0022
MamomacisHbie Jlo 20 0,003
35 0,005
110 0,006
Macisarie 6aKoBLIE Jlo 20 0,001
35 0,006
110-150 0,004
220 0,011
Bosaymninnie 35 0,013
110-150 0,004
220 0,004
330 0,002
500 u BRIIITE 0,007

Tabmuma 111.5

Bun BEIKITFOUaTENIEN Usom, KB Tum ia::ﬂzz;;:;iﬁz?:;:;;j&
OIEeKTPOMarHUTHEIE 6-10 - 0,027
MaJstomMacsgHbIe Jlo 20 BMII 0,005

[Ipoumne 0,002

35 - 0,005

110 - 0,013

Macigunie 0aKOBLIE Jlo 20 - 0,003
35 - 0,006

110-150 Y 0,006

[Ipoune 0,004

220 Y 0,009

IIpoune 0,009

Bozgynranie 35 - 0,012
110-150 BBE 0,004

[Tpoune 0,003

220 BBE 0,006

[Ipoumne 0,003

330 BBE 0,006

[Ipoune 0,002

500 u BEIIIIE BBE 0,003

A B [Ipoune 0,002

Ceprudomkar: 2C0000043E9ABEBOS52205E7BAS00060000043E

Bnaneneu:

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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ITokasaTenn HaJlesKHOCTU COOPHEIX IIINH

Unon KB @, 1/200 Te, u L, 1/200 T;,m , U
6 0,03 5 0,166 5
10 0,03 7 0,166 5
20-35 0,02 7 0,166 4
110-150 0,016 5 0,166 4
220 0,013 5 0,166 3
330 0,013 5 0,166 3
500 0,013 5 0,166 5
750 0,01 6 0,166 5

* Ha mmpHcoeHHe HHE.

Tabmuma I11.7

IIokazaremnn HaJCKHOCTII

Tum Uons Bu 3NIEKTPUUECKIX JINHUI
g ’ Yucro 1emneit | "
nuHON | kB OIIOp w*, U, | !
Te, 4 T po 4
1/200 1/200
Bos- Jo 1 - - 25 | 1,7 | 0,17 | s
JUY I - 6-10 - - 7,64 S 0,17 Kk K
Has 35 Mertai- OHOLIEIIHBIE 0.9 9 2.1 16
Jnde-
e OTKITIO-
Teyx yeHa OJI- 1,06 6 4 13
ei Ha I[eIb
IjIHE; OTKITIO-
yedsl 1ee | 0,22 8 0,3 9
(51805

OHOIEIIHRIE 0,72 10 1,2 15

OTKIIIO-
Kere- yeHa of- | 0,81 2.5 1,3 14
300e- | HBYX- Ha I[eIIb
ronnere | HeM- o oo
HbLE YEHBI 1,46 13 2.5 16
JIBE I[EIIU
Hepe- : 146 | 13 | 25 16
BSIHHBIE
Mertai-
110 JI4de- OnHOIeIHbIe 1,28 8.8 2.1 14.5

NOKYMEH|T noGifAd A

SANEKTPOHHOW Noannckio
Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

[Ipogomkenne Tadm. 111.7
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IIokazaremnn HaJCKHOCTII

Tumn Usons Bu ANEKTPUUECCKIX JTNHII
. ’ YucJo mnenein | ok
JTMHUN kB OIIOp *, 7 *
Te, u I ., u
l/E'ﬂ(fj I/Eﬂ(fj P
Boz- 110 OTKJIIO-
ITY 11 - Meran- | Ilpyx- yeHa og- | 1.68 6.9 3.8 14,8
Has Ha I[EIb
JIde- IEeM- O
CKUE HEIE
UEHEBI 0.17 10,3 0.4 19
JIBE IIEMN
ONHOLETHEIE 0,66 | 11 1,6 | 15,5
OTKJIIO-
Kere- yena oja- | 1,01 8.4 2.4 12
200e- | ABYX- Ha IIeIb
ToHHple | HCU= ™~ o O
HbIE YEHEI 0.13 14,8 0.4 13
JIBE IIEMN
Hepe- : 144 [ 102 | 36 | 14
BSIHHBIE
220 OJHOLIEITHEIE 050 | 143 | 2.8 17
OTKJIIO-
Meran- | uenaon- | 0,63 11,2 3.3 17.4
mirge- | HBYX- Ha I1eIlb
CKIE e e T
HbLE UEHEI 0,04 14.9 0,5 24
JIBE IIEMN
Oaponentbie | 036 | 93 | 1,8 | 24
OTKIIIO-
Kere- | uenaox- | 0,47 8.6 1,1 17
306e- | HBYX- Ha 1eNb
TOHHBIe | UCII- OTKITEO-
HbIE UEHEBI 0,03 7.6 0,3 04
JIBE eI
Hepe- : 0,57 | 106 | 54 | 17,9
BSIHHBIE
330 MeTai-
— OIHOIEIIHBIE 0,55 10,8 3 21
NOKYMEH] NofAMAH
SAEFoHHOH RSEREDLIO

Ceprudomkar: 2C0000043E9ABEBOS52205E7BAS00060000043E

Bnaneneu:

llleGayxoea TaTeAHa AnexkcaHgpoBHa
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[TokazaTenn HaJleX HOCTU
Tum Unor. Bux ) DIIEKTPUYECKIX JINHIII
. ’ Yucmo nenen , +k *
JIHNI Kb OIIOp *, T. Mg > | T,.4
1/200 1200
Boz- 330 OTKIIIO-
Ty I - Merar- | TTsyx- yeHa og- | 0,9 9,4 7,3 15
Has e 1L Ha I[Eb
CKIE HEIE OTKITEO-
YEHEI 0,09 4.9 0,3 | 14,1
TIBE IIENN
Kene-
300€e- OHOIEIIHBIE 0.3 15,3 2.9 20
TOHHEIE
MerTtai-
JIye- OIHOIEIIHRIE 0,21 14,3 3,1 18
CKIIE
500 Kene-
300€- OTHOIEITHBIE 0,15 13 3,5 23
TOHHEBIE
750 : . 0,2 20 | 0,17 | -xkx
Ka- 6-15 - - 7.5 16,07%*** | 2,0
OeJIL- 20-35 - : 3.2 | 16,05 1 2,0
Hasl Jo 1 - - 10 D4 (ks | sesksk
*  Ha 100 xmM.

% Ha oJIHY JIHHHIO.
#H% - OTCYTCTBYET IPEACTAaBHTEIRHAS BEIOOPKA JaHHBIX.
FRER - YKazaHa IMTPOAOIIKHTENIFHOCTh PEMOHTA.

Tabmuma 111.8

Koas¢dunneHT yuera Hey CTOMUNUBLIX OTKA30B
Dy
35 0,34
110-154 0,24
220-330 0,25
500-750 0,36
OOKYMEHT NoarincCAaH

3NEKTPOHHOW NOANMCLIO

Ceprudomkar: 2C0000043E9ABEBOS52205E7BAS00060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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[ToxasaTenu HaJgeKHOCTU aCHUHXPOHHBIX
U.on, KB Prow, kBm AJIEKTPOABUTATENCI
@, 1/200 Te, u L *, 1/200 Trx u
Jlo 1 Jlo 320 0,1 50 0,25 50
Brime 1 200-800 0,1 50 0.25 96
1000-2000 0,1 90 0,25 164
Brrmre 2000 0,2 140 0,25 384

* 110 BKCIIEPTHREIM OLIEHKAM.

Taomnia 111.10

Ilokazarenu HaJeKHOCTU pabOTEl SHEPTroOIOKOR
OGOpYIoBaHIE | Py MBm | C MapOTYPONMHHLIMU YCTaHOBKaAMI §
@'*, 1/200 Te, u n, l/arperaro- T, .u
ro/1
OHeprooIok 150-165 5,68 48.8 19 1559
180-210 8,67 45 16 1139
250-300 8,26 45 15 1007
500 21,36 70 24 O11
800 12,08 74 16 1086

*  Ha oauH arperar.

Taommra 111.11

ITokazaTenu HaJleXKHOCTU pabOTHI OC-
OGopy HoBatie P MBm HOBHOTO 000pYyJOBaHUS YHEPTOOIIOKOB
C MapOTypOMHHBIMH YCTaHOBKAMII
@'*, 1/200 Te, u
I 2 3 4
Kotnoarperat 150-165 4,02 44
180-210 6,14 47
250-300 5,75 38
500 6,59 56
300 9,08 50
TypOuna 150-165 0,97 43
180-210 1,45 45
250-300 2,21 68
500 4,22 89
anextrorHon fopnnesio 800 2,66 99
E-EPTHdJHH?TZ ECG;?;GG-#SEQAEBEBEE EDEETBAE?E]E‘D‘D%H]!ISE 3 4
TypborenepaTtop 150-165 0,55 91

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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180-210
250-300
S00%*
300

0.87
0,59
4,48
0,89

58
83
136
179

*  Ha equHHITy 000pYIOBaHH L

#% - Jlimg typdoreHeparopos THIIOB TT'B-500 u TBM-3500.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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IIpunostcernue [12. HarpyzodyHasi criocodHOCTh TpaHCGOpPMATOPOB C pas-

JIMUYHBIMH CHCTEMAMH OXJIAMRICHI.

Hﬂthl MAKCHMAJIbBHO JOITYCTHMbIX CHCTCMATHYUCCKHX HAI'PY30K TPAHC-

¢dopmaTtopoB

19&3::::1 - = ZOQC

Tabmnma 112.1

Mmu [

AL

K> ripu 3HaueHnsax Ky =0,25+ 1.0

K> ipu 3HaueHnsx K; =0,25+ 1,0

0,25

0.4

0,5

0,6

0,7

0,8

0.9

1.0

0,25

0.4

0,5

0,6

0,7

0.8

0.9

1.0

0,5
1.0
2.0
4,0
6,0
8,0
12,0
24,0

1.70

+
+

+
1.69

+

+

1.99

+
+

1.96

+
+

1.93

+
+

1.89

+
+

1.85

1.79

1.79

+
1.77

+
1.76

+
1.74

1,85

1,82

1,78

1,74

1.72

1.69

1,66

1,63

1.61

1.61

1.60

1.59

1.57

1.56

1.54

1.52

1.67

1.66

1.64

1.62

1.60

1.57

1.56

1.55

1.54

1.54

1.53

1.51

1.50

1.48

1,48
1.41
1,30

1,48
1,40
1,30

1,47
1,40
1,30

1,47
1,40
1,30

1,46
1.40
1,30

1,45
1,39
1,30

1,45
1,39
1,30

1,43
1,38
1,30

1,47
1,40
1,37
1,33
1,26

1,46
1,40
1,36
1,33
1,26

1,46
1,40
1,36
1,32
1,26

1,45
1,39
1,36
1,32
1,26

1,45
1,39
1,36
1,32
1,26

1,44
1,39
1,36
1,32
1,26

1,43
1,38
1,35
1,32
1,26

1,42
1,37
1,35
1,32
1,26

19&3::1: -

10°C

Tabmuma 112.2

Mu

AL

K> ripu 3HaueHnsax Ky =0,25+ 1.0

K> ripu 3HaueHns X K; = 0,25+ 1,0

0,25

0.4

0,5

0,6

0,7

0,8

0.9

1,0

0,25

0.4

0,5

0,6

0,7

0,8

0.9

1,0

0,5
1,0
2.0
4,0
6.0
8,0
12,0
24,0

+
+
1.95

+
+
1.92

+

+
1.90

+
+
1.87

+
+
1.83

+
+
1.79

+
+
1.75

1.95

1.72

+
1.70

+
1.69

1.80

1.77

1.74

1.70

1.65

1.67

1.65

1.62

1.59

1.55

1.69

1.55

1.54

1,53

1,52

151

1.62

1.61

1,60

1,58

1.56

1.54

1,52

1,49
1,41
1,34
1,23

1,48
1,41
1,34
1,23

1,47
1,40
1,33
1,23

1,46
1,40
1,33
1,23

1.45
1,39
1,33
1,23

1.44
1,38
1,32
1,23

1,42
1,37
1,31
1,23

1,48
1,40
1,36
1,31
1,23

1.41
1,34
1,31
1,27
1,20

1,40
1,34
1,30
1,27
1,20

1,40
1,34
1,30
1,26
1,20

1,39
1,33
1,30
1,26
1,20

1,38
1,33
1,30
1,26
1,20

1,49
1,38
1,32
1,29
1,26
1,20

1.47
1,37
1,32
1,29
1,26
1,20

1.44
1.35
1.31
1,28
1.25
1.20

llleGayxoea TaTeAHa AnexkcaHgpoBHa

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu:
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Tabmuma 112.3

Mu /]

AL

K> ripu 3HaueHnsax Ky =0,25+ 1.0

K> ipu 3HaueHnsx K; =0,25+ 1,0

0,25

0.4

0,5

0,6

0,7

0,8

0,9

1.0

0,25

0.4

0,5

0,6

0,7

0.8

0.9

1,0

0,5
1,0
2.0
4,0
6.0
8.0
12,0
24,0

1.86

+
+
1,83

+
+
1,80

+
+
1,77

+
+
1.74

+
1.99

+
1.91

1.80

1.79

1.77

1.75

1.72

1.69

1.66

1.61

1.56

1.65

1.63

1.61

1.59

1.57

1.54

1.51

1,69

1,64

1,56

1.54

1.53

1,51

1.50

1.48

1.41
1,34
1,27
1,16

1,40
1,33
1,26
1,16

1,39
1,33
1,26
1,16

1,38
1,32
1,26
1,16

1,37
1.31
1,25
1,16

1,46
1,36
1,30
1,25
1,16

1,43
1,34
1,29
1,24
1,16

1,38
1,31
1,27
1,22
1,16

1,48
1,34
1,28
1,24
1,20
1,14

1,47
1,34
1,28
1,24
1,20
1,14

1,46
1,33
1,27
1,24
1,20
1,14

1,45
1,33
1,27
1,24
1,20
1,14

1,44
1,32
1,27
1,23
1,20
1,14

1,42
1,32
1,26
1,23
1,20
1,14

1,40
1,30
1,25
1,23
1,19
1,14

1,46
1,36
1,28
1,24
1,21
1,19
1,14

Gon = 10°C

Tabmuma 112.4

Mu /|

AL

K> nipu 3HaueHHsIX K =0,25+ 1.0

K> nipu 3HaueHnsIx K7 = 0,25+ 1,0

0,25

0.4

0.5

0,6

0,7

0,8

0.9

1.0

0,25

0.4

0,5

0,6

0,7

0.8

0.9

1.0

0,5
1.0
2.0
4,0
6.0
8.0
12,0
24,0

1.76

+

+

1.73

+

+

1.70

+
2.00

+
1.94

+
1.86

+
1,76

1,84

1.71

1.69

1,67

1,64

1.61

1,57

1,52

1.44

1,60

1,57

1.55

1,54

1,52

1.67

1.63

1.58

1.51

1,46
1,33
1,26
1,19
1,08

1,44
1,32
1,26
1,19
1,08

1,43
1,31
1,25
1,18
1,08

1,41
1,30
1,24
1,18
1,08

1,39
1,29
1,23
1,17
1,08

1,36
1,27
1,22
1.16
1,08

1,32
1,24
1,20
1,15
1,08

1,40
1,25
1,20
1,17
1,13
1,08

1.41
1,28
1,21
1,18
1,14
1,07

1,40
1,27
1,21
1,18
1,14
1,07

1,39
1,27
1,21
1,17
1,14
1,07

1,38
1,26
1,20
1,17
1,13
1,07

1.49
1,36
1,25
1,20
1,17
1,13
1,07

1,46
1,34
1,24
1,19
1,16
1,13
1,07

1,42
1,31
1,22
1,18
1,15
1,12
1,07

1,35
1,26
1,19
1,15
1,13
1,11
1,07
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Tabmuma 112.5

Soen = 20°C
Mu /| AL
h, 4 K> ripu 3HaueHnsax Ky =0,25+ 1.0 K> ipu 3HaueHnsx K; =0,25+ 1,0
025104 {0506 070809 | 10102504 (05|06 |07]08] 09|10
0,5 | + + + + + | 1.98 | 1.81 | 1.00 | 1.63 | 1.60 | 1.58 | 1.55 | 1.52 | 1,47 | 1.41 | 1,00
1,0 1.97 1 192 | 1.87 (180 | .71 [ 1.57 | 1,00 | 1,49 | 1,47 [ 145|143 | 1,40 | 1,37 | 1,31 | 1,00
20 | 1,66 1,63 |1.60 (1,56 151|145 (135|1,00(134| 1,33 (1,32 |1,30] 128 | 1,26 1,22 | 1,00
40 | 1,37 | 1,35 (1,34 | 1,32 | 1,29 | 1,25 | 1,19 | 1,00 | 1,21 | 1,20 | 1,19 | 1,19 | 1,18 | 1,16 | 1,13 | 1,00
60 | 1,25 1,24 | 1,23 | 1,21 | 1,20 | 1,17 | 1,13 | 1,00 | 1,15 | 1,14 | 1,14 | 1,13 | 1,13 | 1,12 | 1,10 | 1,00
80 | LI8 | L,17 | L,17 | 1,16 | 1,15 | 1,13 (1,09 | 1,00 | 1,11 | 1,11 | 1,10 | 1,10 | 1,10 | 1,09 | 1,07 | 1,00
120 1,11 | ,L1O [ 1,L10 | 1,09 | 1,09 | 1,08 | 1,06 | 1,00 | 1,07 | 1,07 | 1,07 | 1,06 | 1,06 | 1,05 | 1,04 | 1,00
24,0 (1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00
Tabmuma 112.6
G = 30°C
Mu /| AL
h, 4 K> mmpu 3HaueHnsax Ky = 0,25 + 1.0 K> ripu sHaueHmsax K; =0,25 + 1,0
025,04 105106107 (08091002504 ]051]06 | 07108/ 09 1,0

05 | + + + + | 192|176 | 1,27 - [154 151|149 146|142 | 1,36 | 1,21 | -

1,0 (189 184179 | 1.73 164|151 | 1,12 - (141 |1,39|1,37 | 134|131 1,26 (1,12 | -

20 (155152148 |1,44 138|129 1,02| - 1,26 1,25|1,24|1,22| 1,20 | 1,16 | 1,05 | -

40 | 1,28 1,26 | 1,24 | 1,21 [ 1,18 [ 1,12 ({097 | - | LL13 | LI3 | 1,12 (1,11 | 1,10 | 1,07 099 | -

60 (1,16 | LIS LI3 | 1,12 |1,09|1,05]095| - (1,07 |1,07]|1,06|1,06| 1,05 103097 | -

80 [ 1,09 1,08 1,08 1,06 |1,05{1,02[094| - (1,04 |1,03|1,03|1,03|1,02]1,00(0,96 /| -

120 (1,02 1,021,001 |1,00099{097]092| - (0990991099 |099|0,98 097094 | -

2401091 1091109110911091({091(091| - [092]1092|092|092]0,92092(0,92| -

Heicteutened: ¢ 19.08.2022 no 19.08.2023
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19.:;:3;@ = 40'3(:‘

Tabmuma 112.7

M u /i

AL

K> ipu 3HaveHnsIx K = 0,25 + 1,0

Ko

pH 3HAaUYeHHSIX K7 = 0,25 + 1,0

0,25

0.4

0,5

0,6

0,7

0,8

0.9

1,0

0,25

0.4

0,5

0,6

0,7

0.8

0.9

1,0

0,5
1,0
2.0
4,0
6.0
8.0
12,0
24,0

1.75

+
1.70

1.94

1.84

1.69

1.64

1.56

1,43
1,17
1,06
1,00
0,93
0,82

1,39
115
1,05
0,99
0,92
0,82

1,35
1,13
1,03
0,98
0,91
0,82

1,30
1,09
1,01
0,96
0,90
0,82

1,44
1,21
1,04
0,97
0,93
0,88
0,82

1,26
1,08
0,96
0,89
0,86
0,85
0,84
0,82

1,45
1,32
1,18
1,05
0,99
0,96
0,91
0,84

1,:42
1,30
1,17
1,04
0,99
0,95
0,91
0,84

1,39
1,28
1,15
1,04
0,98
0,95
0,91
0,84

1,36
1,25
1,13
1,02
0,97
0,94
0,90
0.84

1,31
1,20
1,10
1,00
0,96
0,93
0,89
0,84

1,19
1,10
1,01
0,94
0,91
0,89
0,87
0,84

!9?;::.::;1 - - ZOGC

HopMmbI 101y cTUMBIX aBapHHHBIX IIEPErpy30K TpaHchopMaTopoB

Tabmnma 112.8

M u ]|

ALl

K> pn 3HaveHnsix K = 0,25 + 1,0

K> ipn 3HaueHnsx Ky = 0,25 + 1,0

0,25

0,4

0,5

0.6

0,7

0.8

0,9

1,0

0,25

0.4

0.5

0,6

0,7

0,8

0,9

1.0

0,5
1,0
2,0
4.0
6,0
8,0
12,0
24.0

2,0
2,0
2,0
1,9
1,7
1,7
1,6
1,6

2.0
2.0
2.0
1.8
1,7
1,7
1,6
1,6

2.0
2.0
2.0
1.8
1,7
1,7
1.6
1.6

2.0
2.0
2.0
1,8
1,7
1,7
1,6
1,6

2,0
2,0
2,0
1,8
1,7
1,7
1,6
1,6

2,0
2,0
2,0
1,8
1,7
1,7
1,6
1,6

2,0
2.0
2,0
1.8
1,7
1,7
1,6
1,6

2,0
2.0
2,0
1.8
1,7
1.7
1,6
1.6

2.0
1.9
1,7
1.6
1,6
1.6
1,5
1.5

2,0
1.9
1,7
1,6
1,6
1,6
1.5
1.5

2.0
1,9
1,7
1,6
1,6
1,6
1.5
1.5

2.0
1.8
1.7
1,6
1,6
1.6
1.5
1.5

1,9
1.8
1.7
1.6
1,6
1.6
1,5
1.5

1,9
1.8
1.7
1,6
1,6
1,6
1.5
1.5

1.9
1.8
1,7
1.6
1.6
1.6
1,5
1,5

1.9
1.8
1,7
1.6
1,6
1.6
1,5
1.5
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Tabmuma 112.9

Gen = -10°C
Mu /| AL

h, 1 K> ripu sHaveHmsx K; = 0,25 + 1,0 K> ipu 3HavueHnsx K; = 0,25 + 1,0
02510410506 (0,7(08109(1,01025/04]0510,6(0, 7108|0910
05120 120(20(201201(20120(20 19 |19]19|19(1,9|1.8(18] 1.8
1020 120120(201201]201(20(20 1,8 |1,8|1,8|1,8| 1,8(17|1,7]| 1,7
20120 120120(20,201(20(19|19 1.7 |1.7|1L7|16|16|1.6]| 16| 1.6
40 | 18 |18 (18|18 |18 |L7 | L7|L7116 1615|1515 L5S|15(1L5
60 | 1.7 | L7 L7 (1616|1616 1,6 15 |15 15|15 L5|LS5|L5| L5
80 |16 (161616161616 1.6 15 |15 1515|1515 |15 L5
1201 1,6 | L6 | 15|15 15|15 (15|05 15 |15 1515|1515 1L5]1L15
240 1S5 | LS| IS |15 |15 |15 (1515 15 |15 (151515151515
Taomnia 112.10

G = 0°C
h Mu /| AL

’ K> mipu sHaveHax K = 0,25 + 1,0 K niput sHaveHmsx K= 0,25 + 1,0
E 025104(05(06/0,7(08109(1,01025/04]0510,6(0, 7108|091 1,0
05120 120(20(201201(20120(20 19 (19|18 |1.8|1.8| 181,717
10120 120]20(201(201(20(201(20| 1.8 | 1,7 1,7 |L7L7|L7|L7] L6
20120 (2012019191919 18| 16 |16 16|16 1.6|1,6] 16|15
40 | L7 (L7 (L7107 L7 L7 L6 L6 1S IS5 LS LS LS| LS| LS
60 | 16 (16|16 (1616|1515 |15 15 |15 1515|1515 |15 L5
80 | 13 | IS 15315 15|15 (15|15 15 |15 (15|15 1515|1515
1201 1,5 | LS| LS| IS5 IS5 |15 (15|05 LS |15 1515|5155 1L1,5
2401 15 | IS IS IS IS IS (LS| LS| LS |15 (15|15 LSS5 L5

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu:
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AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Heicteutened: ¢ 19.08.2022 no 19.08.2023

58




Taomura 112.11

Soen = 10°C
Mu /I AL

h, 1 K> ripu sHaveHmsx K; = 0,25 + 1,0 K> ipu 3HavueHnsx K; = 0,25 + 1,0
025104(105(06]0,7/08(09|1,0({025]04]05(06/(0,708(0,9] 1,0
051]120(20(20(20(20(20(2020| 1,8 [18|18|1,8|L7|1L7|L7]|16
1,0 | 20 12012012020 (20(20(19| 1,7 [1,7]1,7]16|1,6|16| 16| 1,6
2019 119119191818 |18|L7| 1,6 [15]|15|L5|L5|15|15]|15
40 16 1616|1616 |16|15|1,5| 14 |[14|14 |14 |14|14(14|14
60 | 1.5 |15 1515|1515 |14 |14 14 |14 |14 |14 (1414|1414
80 | 14 |14 14|14 |14 |14 |14 |14 14 |14 |14 |14[14 14|14 |14
120 14 |14 14|14 1414|1414 14 |14 |14 |14(14 14|14 |14
2401 14 |14 14|14 |14 |14 |14 14| 14 |14 14|14 (1414|1414
Tabmnia 112.12

G = 20°C
Mu /| AL

h, 1 K> ipn sHaueHsIx K7 =0.25 =+ 1.0 K> nipn 3HaveHnsx K7 = 0,25 + 1.0
025104(105106]0,7/08(09|1,0({025]04]05/06/(0,708(0,9]1,0
05120 (20(20(20(201(201(20120| 1,7 |1L7|1.7|L7|1L7|16[16]1)5
10 (2012012012020 (20(1.8|1,8| 16 [16]|16]|16|1,6|1,5|15]|1)5
20 | 18 | 1,818 |18 |17 |1L,7|1L7|1L6| 15 151515151414 14
40 | 15 [ 151515 (1514|1414 14 |14|14 |14 |14|14(14 |14
60 | 14 |14 14|14 |14 |14 |14 |13| 14 |14 |14 |14|14 14|14 |14
80 | 13 |13 |13 13|13 13|13 (1314 (14|14 |14|14|14|14 |14
120 13 |13 13|13 |13 1313|1314 |14|14|14(14|14|14 |14
240 13 (13|13 |13 (13|13 13|13 14 |14 (14|14 |14|14|14 |14

NOKYMEHT MOAMMCAH

3NEKTPOHHOW NOANMCLIO
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Taomura 112.13
19c::m — SUGC

Mu /| ALl

h, 1 K> ripu sHaveHmsx K; = 0,25 + 1,0 K> ipu 3HavueHnsx K; = 0,25 + 1,0

025104105(06]0,7/08109]11,0{025]04]05/0,6|0,7(08]09]1,0

05120 (120(20(20(20(20(20119| L7 (16|16 |16|16|15[L5]L5
1O | 20 (2012012019 (19|18 |L7 | 15 |1S5|15(LS5S 1515|1414
20 18 | L7 L7716 (16 15|14 14 |14 14|14 (1414|1414
40 114 (14114141413 (1313 13 |13 |13 (13|13 |L3|13]|13
60 | 13 | 1313|1313 (1313|1213 |13 13|13 (L3 |13]|13|13
O | 1.2 1212|1212 (12)12(1,2 13 |13 (13|13 (L3 |13]|13 |13
120 1,2 ([ 1,2(12112 (1212|122 13 (13|13 |13 |13 1,313 |13
240 1,2 (1212|1212 12|1,2(L,2 13 (13|13 |13 |13 1,313 |13

Taomma 112.14
g@m == 4OGC

Mu /| ALl

h, 4 Ko ipn 3HaveHnsax K = 0,25 + 1,0 K> nipn 3Havennsx Ky = 0,25 + 1,0

025104105(1061]0,7[/08109]11,0{025]04]0510,6]0,7(0,8]09] 1,0

05120 120120(20(2020(19 L7 16 [1l6|15 1515151414
1O | 20 (1919|1918 | 1,711,614 15 |15|14|14|14|14|14]|13
201 16 (1616151514113 (13|14 |14 (13|13 (1313|1313
40 13 (13|13 (131212121213 |13 |13 13|13 |1,3|13]1,2
60 | 1,2 1212|1212 (12|L,1 (L1} 12 |12/12|1,2|1L,2|1,2|1,2(1,2
O | 12 1Ly 212012020212 10211,2
120 1,1 (Li(LryLpLbpLynLfL L2 12012020212 1,2(1,2
240 1,1 (L L2 1201202002012 10,2(11,2

Tabmnura 112.15

Foxn noleHT noanvcat) 20 10 0 -10 -20
SNEKTPOHHOW NOANWUCEIO
C apmd:m:f: 2 Eﬂjﬂﬂﬂdqﬁw*ﬂ 52P0 EE?’B;:HZWIDEGEIE 004 SEl , 00 0} 32 0’ 10 0_}032 010 10
Bnageney. llleG3yxoea TaTenAHa AnEKcaHgpoBHa

Heicteutened: ¢ 19.08.2022 no 19.08.2023 60



Taomuia 112.16

Mul,h=05u
F npu 3gauennsx K; = 0,25+ 1,0 1 Soxn = 20°C HormycrimMo 10
e MaKCHMaJIbHO-
025 | 04 [ 05 | 06 [ 07 | 08 | 09 | 1,0 | I
1,0 | 0,00 | 0,00 | 0,01 | 0,01 [ 0,03 | 0,08 | 0,28 | 1,00
1,1 | 0,00 | 0,00 | 0,01 | 0,01 | 0,03 | 0,09 | 0,29 | 1,03
1,2 | 0,00 | 0,00 | 0,01 | 0,01 | 0,03 | 0,09 | 0,30 | 1,08
1,3 | 0,00 | 0,00 | 0,01 | 0,02 | 0,04 | 0,10 | 0,32 | 1,14
1,4 | 0,00 | 0,00 | 0,01 | 0,02 | 0,04 | 0,12 | 0,36 | 1,23
1,5 | 0,00 | 0,01 | 0,01 | 0,02 | 0,05 | 0,14 | 0,41 | 1,37
1,6 | 0,01 | 0,01 | 0,02 | 0,03 | 0,07 | 0,18 | 0,50 | 1,60
1,7 | 0,01 | 0,02 | 0,03 | 0,05 | 0,10 | 0,24 | 0,66 | 2.01 40
1,8 | 0,02 | 0,03 | 0,04 | 0,08 | 0,16 | 0,37 | 0,95 || 2,75
1,9 1 0,03 | 0,05 | 0,08 | 0,14 | 0,28 | 0,62 | 1.52 || 4.16 30
2,0 [ 006|009 | 015|027 | 052 | 1,12 2,65 [16,96 | +20+-20
Tabmua 112.17
Mull,h=1,0u
F tpu 3pavennsx K; = 0,25 + 1,0 1 Sox = 20°C JlorycTrnmo
JO MaKCH-
K> MaJIbHOI'O
0,25 | 0,4 0,5 0,6 0,7 0,8 0,9 1,0 3HAYEHHS
Goxn, “C
1,0 | 0,00 | 0,00 | 0,01 | 0,01 | 0,03 | 0,09 | 0,28 1,00
1,1 | 0,00 | 0,00 | 0,01 [ 0,02 | 0,04 | 0,10 | 0,31 1,07
1,2 | 0,00 | 0,01 | 0,01 | 0,02 | 0,05 | 0,12 | 0,35 1,17
1,3 | 0,00 | 0,01 | 0,01 | 0,03 | 0,06 | 0,15 | 0,41 1,34
1,4 | 0,01 | 0,01 | 0,02 [ 0,04 | 0,08 | 0,20 | 0,53 1,62 40
1,5 |1 0,01 | 0,02 | 0,04 | 0,07 | 0,13 | 0,30 | 0,74 || 2,14
1,6 | 0,03 | 0,05 | 0,08 | 0,13 | 0,24 | 0,50 | 1,18 || 3,15
1,7 | 0,06 | 0,10 | 0,16 | 0,26 | 0,47 | 0,95 || 2,12 | 5,27 30
1.8 | 0,14 | 0,23 | 0,35 | 0,57 | 1,02 || 1,98 | 4,24 |] 9,99 20
1.9 | 0,34 | 0,54 | 0,81 | 1,32 |[2,33 | 4.47] W\D’
2,0 | 0,85 |[1,337] 2,00 [ 3,23 [15,66 | 10,72 |[21,92 | 48,52 | 0+ -20

Bnaneneu:

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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TaOmnua 112.18

Mull,h=20u
F npu sHaueHsIx K7 = 0,25 + 1,0 1 Goxn = 20°C JIOITyCTHMO 10

o MaKCHMAaIbHOIO

025 | 04 0.5 0,6 0,7 0.8 0.9 1.0 23311‘3}“{5 oz,
1,0 | 0,00 | 0,01 | 0,01 0,02 0,04 0,11 0,30 1,00
1,1 | 0,01 | 0,01 | 0,02 0,03 0,06 0,14 0,37 1,15
1,2 |1 0,01 | 0,02 | 0,03 0,05 0,09 0,20 0,49 1.43
1,31 0,03 | 0,04 | 0,06 0,10 0,17 0,34 0,76 1,98 40
14| 007 | 0,10 | 0,15 0,22 0,37 0,67 1,37 3,20 30
1,51 0,19 | 0,27 | 0,37 0,55 0,89 1,33 291 6,19
1,6 | 0,53 | 0,75 1,03 1,51 2,35 3.94 7,14 14,13 20
1,7 | 1,60 | 2,25 | 3,05 442 6,81 11,17 | 19,62 | 37,10 10
1.8 | 5,12 | 7,15 | 9,67 | 13,89 | 21,19 | 34,33 | 59,12 | 108,63 0
1.9 | 174212422 | 32,60 | 46,59 | 70,57 | 113,22 | 192,49 | 347.26 -10
2,0 162,71 86,91 | 116,64 | 166,00 | 250,09 | 398,50 | 671,30 | 1196,12 -20

Bnaneneu:

Heicteutened: ¢ 19.08.2022 no 19.08.2023

JOKYMEHT MNMOANCcAH

SNEKTPOHHOW NOAMNUCHLIO
Ceprudomkar: 2C0000043E9ABEBOS52205E7BAS00060000043E

llleGayxoea TaTeAHa AnexkcaHgpoBHa

62




Taomnia 112.19

Mull,h=40u
F pu sHaueHnsax K7 = 0,25 + 1,0 u Soxn = 20°C JIOIMyCTHMO 10
X MaKCHMAIIbHOI'O
0,25 0.4 0,5 0,6 0,7 0.8 0.9 1,0 ggﬂIIEHHH Soxn,
1,0 0,02 0,02 0,03 0,05 0,08 0,15 0,35 1,00
1,1 0,05 0,06 0,08 0,10 0,16 0,27 0,54 1,35
1,2 0,13 1,17 0,21 0,27 0,38 0,60 1,05 2,19 40
1,3 042 0,52 0,64 0,82 1,11 1,60 2,53 4,56 30
1.4 1.47 1,81 2,19 2,76 3,64 3.06 7,48 12,07 20
1,5 5,62 6,87 8,23 10,26 13,32 18,06 25,71 3891 10
1.6 | 23,39 | 28,38 | 33,83 | 41,83 53.69 71,63 99,64 145,34 0
1,7 105,50 | 127,41 | 151,16 | 185,77 | 236,48 | 312,00 | 427,32 | 609,42 -10
1.8 | 514,64 | 619,20 | 731,95 | 895,24 | 113251 | 1481.,95 | 2007,52 | 2820,01
1,9 | 271043 | - : : : : : : 20
Taommia 112.20
Mu/l, h=6,0u
F mpusHaueHHIX K1 = 0,25+ 1.0 H  Gozn = 20°C JoIycTnmo 10
P MaKCHMAaTbHOI'O
0,25 0.4 0,5 0,6 0,7 0.8 0,9 1,0 ggaIIEHI{H Gozn,
LLO| 0,05 0,06 0,07 0,09 0,13 0.21 0,40 1,00
1,1 | 0,16 0,18 0,21 0,26 0,33 0,47 0,78 1,57 40
1,2 0,54 0,62 0,71 0,84 1,04 1,36 1,95 3,25 30
1,3 2,06 2,35 2,65 3,09 3,72 4,66 6,19 8,98 20
1.4 8,71 9.87 11,06 12,73 15,06 18,41 23,40 31,42 10
1,5 | 40,54 45,65 50,87 38,06 67,94 81,66 101,23 | 130,37 0
1.6 | 206,67 | 231,65 | 257,01 | 291,56 | 338,35 | 402,15 | 490,60 | 616,69 -10
1.7 | 1151,74 | 1286,19 | 1421.,89 | 1605,36 | 1851.41 | 2182,39 | 2632.,81 | 3257.83 -20

Bnaneneu:
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Mull, h=8,0u

Tabmnura 112.21

Bnaneneu:

Nencteutened: ¢ 19.08.2022 no 19.08.2023

SNEKTPOHHOW NOAMNUCHLIO
Ceprudomkar: 2C0000043E9ABEBOS52205E7BAS00060000043E

llleGayxoea TaTeAHa AnexkcaHgpoBHa

Fapu sHaueHHSIX K =025+ 1,0 H  Soxn = 20°C JIoImycTHMO 10
X MAaKCHMAIEHOI'O
0,25 0.4 0,5 0,6 0,7 0,8 0.9 1,0 :jgatlem«[ﬂ Sozn,
1,0} 0,10 0,11 0,13 0,15 0,19 0,27 0,46 1,00
1,1 0,35 0,38 0,42 0,48 0,58 0,74 1,05 1,82 40
1,2 1,32 1.45 1,58 1,77 2,04 2.45 3,14 451 30
1,3 5,60 6.09 6,60 7,29 8,23 9,57 1156 14,90 20
1.4 | 26,26 28,43 30,59 33,50 37,37 42,60 49,92 60,75 10
1,5 135,86 | 14644 | 156,87 | 170,67 | 188,75 | 212,56 | 24447 | 288,69 0
1,6 | 773,21 | 830,37 | 886,32 | 959,63 | 1054,51 | 1177,25 | 1337,56 | 1551,16 -10
1,7 | 482931 | 5170,85 | 5503,17 | 5935.,61 | 6489,97 | 7198,05 | 8106,93 | 9288.40 -20
Tabmnnia 112.22
Mu/l, h=12,0u4
F mpusHaueHHIX K1 = 0,25+ 1.0 H  Gozn = 20°C JoIycTnmo 10
X MaKCHMAIEHOI'O
0,25 0.4 0,5 0,6 0,7 0,8 0,9 1,0 ggaqemﬁl Gozn,
1,0 0,24 0,26 0,27 0,30 0,34 0,42 0,58 1,00
1,1 | 0,90 0,95 1,00 1,07 1,18 1,35 1,66 2,32 40
1,2 | 3,75 3,93 4,11 4,36 4,70 3.19 3,95 7,33 30
1,3 1743 18,19 18,93 19,92 21,22 22,97 25,43 29,21 20
1.4 | 89,83 93,38 96,82 101,29 | 107,04 | 11448 | 124,34 | 138,05 10
15| 311,56 | 330,19 | 548,05 | 570,96 | 599.94 | 636,53 | 683,28 | 744,56 0
-10
1,6 | 3211,62 | 3320,44 | 3423,95 | 3535,60 | 3720,05 | 3924,32 | 4179,09 | 4501,39 -20
AOKYMEHT MOAMMCAH




Mull, h=24,0u

TaOmnura 112.23

I TIpH 3HAUYEHH X
% K1=025+ 1,0 1 Soxn = 20°C JloMyCcTHMO 110 MAKCHMAJILHOLO
025 .. 1.0 SHAUEHIS Soxn, °C
1,0 1,00
1.1 4.16 40
1,2 19,19 30
1,3 98.05 20
1.4 558,32 10
1,5 3443,15 0: -10
1,6 2358481 -20
Tabmuia 112.24
I u I, A=0,5u
F mpusHaueHHIX K1 =0,25+ 1.0 H 8oxn =20°C JlormyctiMo 10
P MaKCHMAIIbHOI'O
0,25 0.4 0,5 0,6 0,7 0,8 0,9 1,0 ggalleHHH Soxn,
1,0 | 0,00 0,00 0,00 0,01 0,02 0,07 0,23 1,00
1,1 | 0,00 0,00 0,01 0,01 0,03 0,08 0,26 1,05
1,2 | 0,01 0,01 0,01 0,02 0,04 0,10 0,31 1,15
1,3 0,02 0,03 0,04 0,05 0,09 0,18 0,45 1,44
1.4 0,06 0,08 0,11 0,16 0,25 0,45 0,92 2,33 40
L5 0,19 0,26 0,36 0,52 0,80 1,35 2,51 5,35 30
20
1,6 | 0,70 0,97 1,30 1,87 2,87 4,74 3.46 16,51 10
1,7 2,77 3,81 3,11 7,32 11,21 | 18,36 | 32,25 61,00 0
1.8 | 11,78 | 16,16 | 21,65 | 3096 | 47,28 | 77,16 | 134,67 | 251,74 -10
1,9 | 53,94 | 73,89 | 98,82 | 141,06 | 214,96 | 349,82 | 608,26 | 1130,90 -20
2,0 | 265,79 | 363,58 | 485,64 | 692,05 - - - -

3NEKTPOHHOW NOANMCLIO
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Tabmnura 112.25

Bnaneneu:

llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023

I u I, A=1,0u
F mpusHaueHHIX K1 =0,25+1,0 H  8oxn = 20°C JlomycTumo 10
P MaKCHMAIIFHOT'O
0.25 0.4 0.5 0.6 0,7 0.8 0.9 1,0 ggallem{ﬂ Sozn,
1LO| 0,00 0,00 0,01 0,01 0,03 0,07 0.25 1,00
1.1 | 0,01 0,01 0,02 0,02 0,04 0,10 0,29 1,10
1.2 | 0,02 0,03 0,04 0.06 0,10 0,18 0.43 1,36
1.3 | 0,08 0,10 0,13 0,18 0,27 0,45 0.88 2,16 40
1.4 | 0,28 0,37 0,47 0.65 0,94 1.46 2,51 4,99 30
1.5 1,13 1.48 1,89 2,95 3.65 3,57 9,09 16,21 20
1.6 | 3,00 6.49 8,27 11,12 | 15,81 | 23,82 | 38,11 65,19 10
0
1.7 24,18 | 31,28 39,71 53,20 | 73,29 | 112,64 | 178.44 | 300,05 -10
1,8 | 127,89 | 165,03 | 208,95 | 279,03 | 393,23 | 585,25 | 920,85 | 1533.,83 -20
1,9 | 740,19 | 952,86 | 1203,66 - - - - -
Tabmnuia 112.26
I u I, h=2,0u
F npu sHaueHHAX K7 = 0,25 + 1,0 # Soxn = 20°C JlormycTHMo 1o
X MaKCHMAITbHOT'O
0.25 0.4 0,5 0.6 0,7 0.8 0,9 1.0 gléallemm Sozn,
1.0 | 0,01 0,01 0,02 0,03 0.04 0,09 0,27 1.00
1,1 | 0,04 0.04 0,05 0,07 0,10 0,18 0,40 1,22
1.2 | 0,13 0,16 0,19 0,24 0,32 0.48 0,84 1,93
1.3 | 0,54 0,65 0,77 0,96 1,25 1,73 2,62 4,64 40
1.4 252 3.02 3.57 4,39 5,63 7.58 10,78 16,65 30
20
1.5 13,20 | 15,72 | 18,50 | 22,62 | 28,76 38,12 52,90 77,48 10
0
165,18 | 21693 | 29694 | 425,17 -10
1063.75 | 1387,02 | 1880,61 | 2657.17 -20
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Tabmua 112.27

NI u I, h=4,0u
F npusHaueHHIX K1 =025+1,0 H o =20°C JoIycTiMo 10
% MAaKCHMAaJIbHOIO
0,25 0.4 0.5 0,6 0,7 0.8 0.9 1.0 ggaqemm So,
1.LO| 0,05 0,05 0,06 0,07 0.10 0,15 0,33 1,00
L1 | 0,19 0,22 0,24 0,28 0,33 0.44 0,69 1,51
1,2 0,90 0,99 1,09 1,23 1.43 1,73 2,29 3.61 40
1.3 4,79 5,24 5,71 6,37 7,27 8,56 10,51 13,92 30
1,4 29,01 31,62 34,29 37,94 42,89 49,68 59,25 73,54 20; 10
1,5 200,28 | 217,46 | 234,88 | 258,47 | 290,10 | 332,68 | 390,78 | 472,31 0
-10
1,6 | 1572,93 | 1702,33 | 1832,74 | 2008,13 | 2241.,25 | 2551,01 | 2966,17 | 3532,23 -20
TaOmnura 112.28
I u I, A =6,0u
F mpusHaueHHIX K7 =0,25+ 1,0 H  Soxn = 20°C JloImycTHMO 10
oo MaKCHMAJIbHOI O
0,25 0.4 0.5 0,6 0,7 0.8 0.9 1,0 ggaqem[ﬂ Soxn,
1.LO| 0,11 0,12 0,13 0,14 0,17 0,22 0,39 1,00
1.1 | 049 0,52 0,55 0,60 0.67 0,79 1,05 1,84
L2 2,50 2,64 2,79 2,99 3,26 3,66 4,32 5,71 40
1.3 | 14,74 15,50 16,27 17,30 18,67 20,52 23,15 27,33 30
1.4 9959 | 10440 | 109,16 | 11545 | 123,66 | 13441 | 148,73 | 168,69 20; 10
1,5 | 770,88 | 805,64 | 839,82 | 884,59 | 942,32 | 1016,50 | 1112,50 | 1239,20 0;-10
1.6 | 6825,27 | 7115,18 | 7398.46 | 7767,13 | 8238.,09 | 8835,69 | 9595,43 | 10571,52 -20

Bnaneneu:
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Tabmuia 112.29

Bnaneneu:
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Il n I, 2 =8,0u
F opusgaueHnax Ky =0,25+ 1,0 1 Soxn=20°C
- 0,25 0,4 0,5 0,6 0,7 0,8 0,9
1,0 0,18 0,19 0,20 0,22 0,24 0,30 0,45
1,1 0,86 0,89 0,93 0,98 1,06 1,18 1,44
1,2 4,62 4,78 4.95 5,18 5.49 5,92 6,62
1,3 28,56 29,49 30,41 31,62 33,22 35,33 38,26
1,4 202,97 208,99 214,87 222,56 232,45 245,18 261,78
1,5 1654,79 | 1699,84 | 1743,63 | 1800,30 | 1872,33 | 1963,31 | 2078,77
1,6 15458,26 | 15848,37 | 16225,21 | 16709,73 | 17319,77 | 18080,70 | 19029,66
Taomuia 112.30
I n I, h=12,0u
F upu sHaueHHIX Ky =025+ 1.0 H  Soxn = 20°C JlorycTuMO [0
X MaKCHMAJIbHOTO
0,25 0.4 0,5 0,6 0,7 0,8 0,9 1,0 ggaIIEHHH Gozn,
1LO| 0,35 0,36 0,37 0,38 0,41 0,45 0,358 1,00
1,1 1,68 1,72 1,76 1,81 1,89 2,01 2,24 2,85
1,2 940 9,58 9,77 10,01 10,33 10,79 11,48 12,77 40
1,3 | 60,56 61,59 62,59 63,91 65,64 67,89 70,96 75,52 30
1,4 | 448,15 | 45488 | 461,44 | 46994 | 480,80 | 494,65 | 512,53 | 536,41 20; 10
1,5 | 3805.84 | 3857,18 | 3906,78 | 3970,61 | 4051,12 | 4151,95 | 4278.,64 | 4440,22 0; -10; -20
[OKYMEHT [IOAMVICAH




Tabmura 112.31

MIull, h=24,0u

I TIpH 3HAYEeHH SIX
K> Ki=0.25+1.,0 1 Goxn = 20°C J[oITy CTHMO 0 MaKCHMAaIbHOT' O
0,25 i 1,0 3HAUEHHS Yoz, °C
1,0 1,00
L1 5,11
1,2 29,95 40
1,3 201,71 30
1,4 155791 20: 10
1,5 13787,33 0: -10: -20
OOKYMEHT NOANMNCAH
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ComepKaHHe

No CTp
/T

BreneHue
I. [ems 1 3agaui H3YYEHH S JHCIHITIHHEI

QopMyIIHPOBKA 3aJJaHHS H €& 00beM

O0mue TpeOGOBaHHA K HAITHCAHHIO H 0()OPMIIeHHIO PabOTEI
PexoMeHIaIiH 110 BEITOIHEHHIO 33 aHHS

[ImaH-rpadHK BRIITOIHEHH S 3aJaHHS

Kpurepuu orieHHBaHHs pabOThI

IIopsimok 3aruTel paboTEL

YyeOHO-MeTOIHYECKOE H I]H(b OPMAIIIOHHOC oOeclieueHHe JHCILHIUIHHBI

© 0 N o W ok WD

.1 IlepeueHbs OCHOBHOH M JOITOTHHUTEIBHON IHTEPATY PRI, HEOOXOIHMON IS OCBO-
EHHS JUCIIHIUTHHEI
8.2 llepeueHpr Yy4eOHO-METOAHYECKOIO OOECIIEYeHHS CaMOCTOSTEIIBHOH PadoThl
OOYYAFOIIHMXCS 110 JUCIHIUIHHE
8.3 Ilepeuenr pecypcoB HH(pOPMAITHOHHO-TEIIEKOMMYHHKAI[THOHHOH ceTH HHTep-
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BreieHue

KoHTpoimbHast paboTa cO3MaéT ONTHMAIbHBIE AHAAKTHUYECKHE YCIIOBHS I JIesSTellb-
HOCTHOI'O OCBOEHHS CTYAEHTAaMH COJIepP:KaHHS H MeTOHOIOTHH H3YYaeMOH JHCI[HIUIHHEL
«(Duzuka». KOHTpoIbHEIE PaOOTHI IPOBOASATCS C IIEJIBI0 BRIPAOOTKH ITPaKTHYe CKIX YMEHHH H
IMPHOOPETEHH S HABBIKOB B PEIIEHHH 3aj[a4, OTPa0OTKH yITpaKHEHHI, BBIIIOITHEHHH YepTeXKeH,
ITPOH3BOJCTBE PACUETOB H T.II.

[{enbr0 KOHTPOIBHEIX PadoT ABISETCS (pOPMHPOBAHHE ITPAKTHYECKHX YMEeHHH — ITpO-
(pecCHOHAIBHBIX (BBINIOIHATE OINpPeAeI€HHbIE AeHCTBHS, OIEPAIlMH, HEOOXOJHMBIE B ITOCTIE-
IYIOIEM B IMPOQeCCHOHAIBHOH AeSTEIbHOCTH) HIH YUeOHBIX, HEeOOXOAHUMBIX B ITOCIEIYIO-
ImeH y4eOHOH JAeSTeIbHOCTH ITI0 OOMIenpOo(eCcCHOHAIBHEIM H IIPO(PECCHOHAIbLHBIM JHCI[H-
TUTHHAM.

BuOmmorpaHye cKHil CITMCOK COAEPKHT CBEAEHHSI O CIIPaBOYHOH JIHTepaType H JO-
MTOJIHATEILHBIX H3MaHMSIX, HEOOXOIHMMEIX I YIIIYOJIEHHOIO H3YYEHHS OTJEIbHBIX BOITPO-
COB.
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1. I[ens u 3a0auu uzyueHus OUCUUNIUHDL

[{empro AucIpoUIMHEL « HageKHOCTh 3IeKTPOSHE PreTHYECKHX CHCTEM» SIBILIETCS O3Ha-
KOMIIEHHE CTYAEHTOB, CIIELHAIN3HPYIOIIMXCSI B 00JIacTH NepeJadll H pacIIpeeIeHHs dIIeK-
TPHYECKOH SHEPTHH, C OCHOBHEIMH ITOHSTHSMH H OIIPEIEIICHISIMH H3 TEOPHH HaleKHOCTH,
MTOKa3aTeIIsIMH HaJ[e’KHOCTH CHCTEM 3IIeKTPOCHA0KeHHS H HX 3JIEMEHTOB, C IIOHATHEM 00 OII-
THMaIbHOH HaJeKHOCTH H ITPHHIHMIIAMH HOPMHPOBAaHH S HaJeKHOCTH, ITOHSATHEM 00 yinepOe
OT TepephIBa 3NEKTPOCHA0KEHHS, a TaKKe ¢ MaTeMaTH4eCKHMH MOAEISIMH HaJeXKHOCTH CH-
CTEM BIIEKTPOCHA0XKEHHS H ¢ METOJ[aMH HX HCCIIeJ0BAHHS.
3amavyy M3yYeHN I JUCIMIUIHHEL 3aKITI0YAl0TC I B Pa3BHTHH HAaBBIKOB H YMEHH S BRIOHPATh H
OILIEHHBATh C TOYKH 3PEHHS HaJeKHOCTH Pa3IHYHbIE CXeMBI 3JIeKTPOCHA0KEeHH I ITPOMBIIII-
JIEHHBIX ITPe MTPHATHI H YCTaHOBOK.

2. MecTo JUCIHILIHNHLI B CTPYKTYPe 00pa3oBaTeIbHOI MPOrpaMMbI

JucippmuinHa « Hage KHOCTD 3IeKTPO3HEPreTHYECKIIX CHCTEM) OTHOCHTCS K JHCI[HITIHHAM
o0sr3aTenpHOH YyacTH yueOHoro roraHa b1.B.01- B1.B.16.06 OII BO noaroroBku 6akanaspa
110 HarrpaBjIeHHO 13.03.02 DiekTposHepreTHKa H JMeKTPOTEXHHKA. E€ OCBOEHHE ITIPOHCXO-
T B 6 ceEMecCTpe.

3. Ilepeyenb IUIAHHPYEMbIX Pe3YJIbLTATOB 00yYeHHS 10 JHCIHILIMHE, COOTHECEHHBIX C
IUIAHHPY EMbIMH Pe3YJIbTATAMH 0CBOEHH S 00Pa30BaT eJIbHOM PO PAMMbI

[ImaHHpYyeMbIe pe3yIbTaThl

OOYUYEeHH S 10 JTHCIHIUIHHE
(MOJIYIIIO), XapaKTEPH3YIO-
IITHE TaIbl (POPMHPOBAHH
KOMITETEHITHIT, HHIHKATOPOB

Ko, popmyImpoBka KoMITe- Kox, popmyimpoBka HHIH-
TEHI[HH KaTopa

3HaeT OOIIYIO XapaKTepH-
CTHKY HaJEKHOCTH 3JIEKTPO-
SHEPreTHYECKHX CHCTEM;
HasHaueHHe IToKa3aTeleH
HaJIEKHOCTH, O ITpHMEHEHHH
OCHOBHBIX ITOJIOKEHHI H Me-
TOAOB TEOPHH HAJIEKHOCTH K
WJ1-5 mx-1 JleMOHCTpHpYET 3JIEKTPO3HEPreTHYE CKHM CH-
IIK-1 CrmocobeH yyacTBOBaTh | MOHHMAHHE B3aHMOCBS3H cTeMaM.

B ITPOEKTHPOBAHHH CHCTEM 3a]1a4 IIPOEKTHPOBAHHS 1 Ymeer Ha rmpakTHke nmpHme-
3JIEKTPOCHAOKE HH . SKCIUIYaTal[MH CHCTEM 2JI€K- | HATh OL[EHKH HaJleKHOCTH
TPOCHA0KeHIL. 20C;, Bribupars coctas odo-
PYAOBAHHSA H OLICHHBATh
HaJIe’KHOCTE PabOTHI.
Brnajgeer MeTogaMH pacyera
TIOKa3aTeller HaJdeKHOCTH
50C;, MeTtomaMH aHa3a

ITOBCACHITA 3JICKTPOSHCPI' €=
THYCCEKIHX CHCTCM.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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2. Dopmynupoexkda 3a0aHu i ee o0vem

B 3ajaHNN HCIIONBL3YIOTCS CIIEAVION[IE IIOKa3aTelIn HaJEKHOCTU CHUCTE-
MBI SJIEKTPOCHAOKEHIST KOHKPETHOTO IOTPpEOUTES:

T- cpeanee Bpems Oe30TKa3zHOIT pabOTHI;

Ts- cpemHee BpeMsl BOCCTaHOBJIEHHS PabOTOCIIOCOOHOIO COCTOSIHUS, 4.~
ITHTE€HCUBHOCTEL BOCCTAHOBIIEHIS SJIEMEHTOR;

ql - BEpOSITHOCTL OTKa30B BIIEMEHTOB.

PaccunTtath B 00IeM BH/I€ JIOTHKO-BEPOSTHOCTHBIM METOJIOM IIOKazaTe-
i HaJeXHOCTH T n Ts CHCTEMEI 3JIEKTPOCHAOKEHUS KOHKPETHOrO IOTpedu-
Tels B cXeMax SJIEKTpOoCHaOKeHUs, IpUBEAEHHLIX Ha puc.l u puc.2. Homep
notpedurena (BO, Bl, ...B9) BeiOupaercsa no nocneaneii nudpe mudpa. Ilpnu-
YeM CTYJEHTBl ¥ KOTOPEIX IMOJy4YaeTcsd UeTHas cyMMa ABYX IIOCIIE /-
HUX Iudp mudpa BEIOHparOT HOMEp HNOTpeOuTer o puc.l, a Te€ y KOTOPBIX
OHa HeueTHas - 1o puc.2. IlokazaTenn HaJgeXHOCTH 3JIEMEHTOR CHCTEMEI SIIEK-
TpocHaOxkeHus (q1 \if ) 3aJaHbI.

B2 B6 B7 B3 B4

A

18

C
15 16
10 4 2
= €90
17
12

ne
-
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HA

S
\/
7
\/
6

i

¥

Bl B3 B9 III B5
Puc. 1. CxemMa cucTeMsl 3JIEKTPOCHAOKEHUS IIOTpeOUTEeNneil 10 BapuaHTaM

OOKYMEHT NMoanncAaH
ANEKTPOHHOM NOONMUCEID

IDHKAT Z2C0000043E9ABBBA52205E/BASO0060000043E

Ia0erey LIeD3yxoBd iTeHHE Ad1eKCaHdDOBHLS
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Puc. 2. CxeMa cUCTEeMHI 3JIeKTpOCHAOKEeHN IIoTpeOuTeNneil o BapuaHTaM

AOKYMEHT MNOAnncAH
SANEKTPOHHOW NOAMNWCLIO
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Iopsimok penreHus 3aJJaHUS

1.Onpeaenurs ycJIoBu:A paboTOCIIOCOOHOCTI (F) KOHKPETHOTO IIOTPEONTEIIA.

2.0npeienuTs yCIOBUS HepaboToCcIocoOHOCTH (F) KOHKPETHOTrO IIOTPEOUTEIIA.

3 Hairtu npuOmnkeHHoe 3HadeHne (QyHKINMHN HepaboTocrmocoOHOCTH [F| KOH-
KPETHOT'O MOTPEOUTEII.

4 HaiiTu npuONImKEeHHBII BEPOATHOCTHEII ITIONIMHOM (g) U1 CHCTEeMEI AJICK-
TPOCHAOKEHUS KOHKPETHOI'O ITOTPEOUTETLA.

S.OHPE,[[EHHTB HAaCTHBIC IIPOM3BO/JHLIC HpHﬁHH}I{EHHDFD ITOJIITHOMA

og . .

——qiHu]
0q;

6.0mpenennTey CpegHEee BpPEeMS BOCCTAHOBIICHUS AIIEKTPOCHAOKEHUSI KOH-
KPETHOTO IIOTPEOUTEIIS

Tg = a”Q
ZaQ q; " H;

H

7.0npenenuTtb cpegHee BpeMms O€30TKazHOII pabOTEl CUCTEMEI KOHKPETHO-
ro MOTpeOuTeNs

Fo 0

0 . . -
Zaq;' qi - 1

AOKYMEHT MNOAnncAH
SANEKTPOHHOW NOAMNWCLIO
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BaHH,

POM,

JIeHTa,

3. Obrue mpedoeanua K HANUCAHUIO U 0P OpMIIeHUO padonibl

OcHoeHble MPEdOGAHILA K Padome

[Tpu BEmONMHEHHH H o(opMiIIeHHH KOHTPONbHOH 1Mo I'OCTy Hajo yYHTEIBaTh OOIHE TPedo-
KOTOPBIE IIPEABIBILIIOTCS K padoTe:

— CTYJIEHT JOJIKEH IPHACPAKHBATHCS 3aJaHHOH TEMaTHKI

— 3aMPEIEHO MEHSTh TEMY CaAMOCTOSTEIILHO Oe3 o0paIleHH s K IPEI0JaBaTeNIo,

— IIpH 0(pOpPMIIEHHH PabOThI HYKHO YUHTHIBAThL HOPMBI H ['OCTHI;

— KOHTPOIIbHA A BBIIIOJIIHACTCA Hda OCHOBAHHI HE MCHCC CCMH HCTOYHIIKOR, ELIﬁpElHHLIK dBTO-

— pﬂﬁGTEl IOKHa OBITh ElBTGpGKGﬁ: B HEH JOIIKHBI COACPKATBCA COOCTBEHHBIE BBHIBO/IBI CTVY-

— TEKCT I{DHTPDJ]I:-HGﬁ IO KeH HMeTh 00beM He MeHee / JTHCTOB.

Odgopmnerue no I OCTy mexkcma KOHMPOJibHOU

Korma pﬂ,ﬁﬂT d BBIOIOIIHCHA., cC HeoOXOIHMO IIPHBECTIL B CGGTEETCTE}*’IOH_[I]I‘T BH]J COI'JIaCHO

['OCTam:

— KOHTPONIBHYI0 HaOHpatoT B Word HIH JPyroM TeKCTOBOM PeJaKTOpe € aHAIOIHYHBIM

(PYHKIH OHAJIOM,

BAT,

— IIpH Habope HYKHO HCIT0NIb30BaTh MpH(PT Times New Roman;

— HHTEePBall MeXIY CTPOK — ITOTYTOPHBIH

— pa3Mep mpHdTa — 14;

— TEKCT BBIPABHHUBAETCS 11O IIINPHHE,

— B TEKCTE JIENar0T KPacHBIE CTPOKH C OTCTYIIOM B 12,5 MM,

— HIDKHEE 1 BEpPXHEE IO CTPAHHIILL JOIKHBI HMeTh OTCTYIL B 20 MM,
— CIIEBA OTCTVII cocTaBisIeT 30 MM, cripaBa — 15 MM,

— KOHTPOIIBHAA BCCI' ld HYMCPYCTCAH C IICPBOI'O JIHCTd, HO Hd THTYJIbBHOM JIHCTC HOMC]P HC CTa-

— HOMEP CTPaHHIBI B paboTe BCET/la BEICTABIISETCS B BEPXHEM ITPaBOM YIIIY,
— 3aTOJIOBKH paboThl O(POPMIITIOTCS JKHPHBIM IIPH(PTOM,

— B KOHIIC 3d4I'OJIOBKOB TOYKd HEC ITPEAYCMOTPCHA,

— BHTGHGHIGIMEQHWW ITPOITHCHBIMIIT 6}*’I{Bﬂhﬂl;

SANEKTPOHHOW NOAMNWCLIO

Ceptudneay CECPPYHICFRT B 535 A ETTIRF B PaEO €m0 KHEI OBITH IIPOHYMEPOBAHBI apaOCKHMH IH(PaMI,

Bnaneneu: ebayxoea TaTeAaHa AnekcaHgpoBHa

— Ha3BdAHHA PA3JCII0B PASMCIIAIOTCA ITOCCPEIHHE CTPOKH, ITOAPA3ACIIBI — C JIEBOI'O Kpad,
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— paboTa paclieyaTEIBaeTCs B IIPHHTEPE Ha JIHCTaX A4,

— TCKCT JOJIKCH PACITIONaraTbCA TOJIIBKO Ha OIHOH CTOPOHE JIHMCTA.

Paboma umeem maxkyw cmpykmypy.:

1. TUTYIILHBIH JTHCT,

2. OrmnaBiieHHE U BBEJECHIIE,

3. OCHOBHOH TEKCT M pacuyeT KOHTPOIIBHOM,

4. 3aKIIIOYHTENBHAS YacTh PaboTHI,

5. IlepeyeHp UCITONB30BAHHOH JIMTEPATYPHI H HCTOUHHKOB,

6. JlOIMOMHEHHS H IIPIUIOXKEH M.

Ecm B paboTe ecTh IPIIOKEHHUS, O HUX HaJ0 YIIOMHHATE B OrJIABIIEHHH.

CCBIIKH HYMEPVIOTCS apaOCKHMH IH(paMH, IIPH 3TOM YYHTBIBAIOT CTPYKTYPY paOoTHL (pa3-

JIETIBI H ITOIPa3/IEIIbl).

4. Pexomenoauuu no é6inojaHeH0 3a0aHA

1lpuMepbI HAX 0K IeHUA MOKAa3aTeJ e HAAEKHOCTH

ITomyuuts mo cxeme puc.3, (puc.4) yciaoBus Oe30TKa3z3HOII pabOTHI U
YCIIOBMS OTKaza KoHKpeTHoro mnorpedburtens III (I12) . OnpenenuThk cpegHee BpeMsd
BOCCTAHOBJIEHHN »JIeKTpocHaOxkeHuda morpedurensa (Ts). Onpenenurs cpegHee
BpeMs O€30TKa3zHOIl pabOTEI CUCTEMEI AlIeKTpocHa0)eHusa norpedurena (T).

AOKYMEHT MNOAnncAH
SANEKTPOHHOW NOAMNWCLIO
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11

Puc.3. Cxema cucTeMHl 3JIeKTpocHaOkeHns morpedurers 111

PemnieHue

1.  OmnpenensieMm ycnoBus paboTocnocoOHocTH moTpedurens I11

1-3-5-7-9-10
1-3-6-9-10
{85041 10
[1-3-6-9-11-12
2.4.16-15-14
2.4.17-14

E‘TJ
|

OOKYMEHT NnoanncAaH
3NEKTPOHHOW NOANKUCHIO
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2. OnpegenuM yclIoBUA HepaboTocmocoOHocTH mmoTpedurers 111

1-16-17
1-15-17
3:16-17
3-15-17
-~ [9-16-17
3| Lo
1.7 9-15-17 | [5:6:16-17
- - [2:5-6 | [5:6:15:17
1-14f [ _ _ —
— = [2:6-7 6:7:-16-17
3:2( L — _| - — _
_ — —| |12-10-11 6:-7:15:17
Fo=3-4 |+ — _ -
— - 12:10-12 | (10:12:16-17
3-14| [ _ _ sl
5.3 4.5-6 10-12-15-17
_ _| [4-6-7 10-11-16-17
9-4 | |_ _ _ e e s ke
— - |4-10-12 | (10-11:15-17
9-14) |_ _ _
4.10-11
14-5-6
14-6-7
14.10-11
14.10-12
3. Haxogum npubmmmkeHHoe 3HaueHHE (YHKIMU HepaboTOCIIOCOOHOCTH

norpeduresns 111

OOKYMEHT NnoanncAaH
3NEKTPOHHOW NOANKUCHIO

2C0000043E9ABBB952205ETBAS00060000043E
ebayxoea TaTeAaHa AnekcaHgpoBHa

CepTudukar:
Bnaneneu:
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e o ] B b2 = o)
ap B 8L LD )

o o B W W W

4. Haxoaum npuOnnmxeHHBII BEpOITHOCTHBIIT IIOJIMHOM IS CHUCTEMEI
sNeKTpocHabxkeHusd notpedurens 11

ql - 92
q] -94
q] 914
93 ‘92
QIl1 =43 94
93 ‘914 | ’
99 - 92
99 -q4
99 -q14

r'J1c BﬂpGHTHDCTh OTKaz24d 2JICMCHTOR CHCTCMEI
P(1)=q,;P(2)=q,;P(3)=q,; P(4)=q,; PO) =q,;P(14)=q,,; P(1-2)=q,q, 4 T. L.

5. OHpﬂ,[[EJIHEM HAaCTHBIC IIPOMN3BO/JHBIC HpHﬁHH}I{EHHDI‘O ITOJIITHOMA

OOKYMEHT NnoanncAaH
3NEKTPOHHOW NOANKUCHIO

Ceptudukar: 2C0000043ESABBBO952205E7TBAS00060000043E
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——q i, = (g, + g4 + G14)q 1,

00 1,
09,

gH, = (g, + g5 +q5)q, 14,

00 1,
dq,

GsHs = (g, +q4+44)q:15 ;

ol

o
ﬁ‘?d#d = ('?1 + g, + ‘39)‘?4!‘4 )

04 4

AOKYMEHT MNMOAnncAH
SANEKTPOHHOW NOAMNWCLIO

Ceprvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: ebayxoea TaTeAaHa AnekcaHgpoBHa

HNencteutened: ¢ 19.08.2022 no 19.08.2023 83



0.4
699

Gols =(q, +q,+q14)q0Hs 5

00
— L Graths = (4, + 43+ 99) G My -
aQM

6. OrmpenernsieM CpeaHEEe BpEMsS BOCCTAHOBJIEHHE 3IIEKTPOCHAOKEHUS I10-
tpedutend 11 o npudbnmkeHHOMY IOJIMHOMY O

Fom—2m (9 + 95 +95)(42 + 94 +411) |
Zan 'q, 1 (9, +q3 + G N @ty + Gupty + Grathy) + (G + G4 + G )Gy 14 + Gy 1y + G ldy)
E&?I i i

7. OmpenensieM cpeaHee BpeMsa Oe30TKa3zHOII pabOTEI  CHUCTEMEI SJIEK-
TpocHaOxkeHnsa morpedurtend 111

T = 1-0p, sy 1-(q, +q, +q,0(q, +9, + q,,) |
Zan e q. (9, +q; +qo (G 1, + Gty + Guuphyy) (G, +q, + G NG 1 + G304, +qo )
og, '

8. IIpu paBHOBEPOATHOCTHBIX 3HAUEHUAX OTKaza SJIEMEHTOB CHCTEMHBI SJICK-
TPOCHAOXKEHNS (1= ( U MHTEHCHBHOCTH BOCCTAaHOBJICHHS 3JIEMEHTOB CHUCTEMBI SJICK-
TpOoCHAOXKeHNI 1y = \I cpeJHee BpeMs BOCCTAHOBJIEHUS AJIEKTPOCHAOXKEHUS IIOTpeE-

ourenda III nu cpeagHee BpeMsa Oe€30TKa3HON pabOTHI CHUCTEMBI 3JIEKTPOCHAD-
xeHnd notpeourers 11 OyaeT onpenensaThbes 10 BEIPaKEeHHIIO

~ 9¢° 9g° 1
Te = 2 T 7 T
9q u+9q ' 18q°u 2u

AOKYMEHT MNMOANMCcAH
SJNEKTPORHOW NOAINMCHEIO

Centudbukar  2C0000043E9ARBRO52205E7BAS00060000043E
Cepmvdomkar: 2C0000043E9ABBBO952205E7BAS00060000043
'S
L

y
Bnapeney ebayxoea TaTeAaHa AnekcaHgpoBHa

HNencteutened: ¢ 19.08.2022 no 19.08.2023 Egﬁt



Puc.4. Cxema cucTeMsl 3IeKTpocHaO)eHnus norpedurens 112

PenieHue

1. YcnoBue padboTocnocodbHocTU roTpeduress 112

1-3:10-6
1-3-12-13-11-6
2:-18-5:15-14-4-11-6

F —_

72 19.18.5.17-16-4-11-6
2.18-5.15-14-4-13-12-10-6
2-18-5:17-16-4-13-12-10- 6|

OOKYMEHT NoarcaH

3NEKTPOHHOW NOANKCHLIO
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2. Ycorue HepaboTocmocoOHOCTH nToTpeduTer 112

= 5 11517 13:411:12
- 1.-14-16| (3-11-13| [10-12-15-17
= 7 1.-15-16| [2-10-12 | [10-12-15-16
T AT 141714 [2:10-13 | [10-12+14-17
_ . _ 1-11-13| [18-10-12| [10-12-14-16
Fn2=‘6‘+3-2 S P £ I )
513 1-11-12| [18-10-13| [10-13-15-17|
3.3 3.15-17| [5-10-12 | [10-13-15-16
3.2 3.14-16| |5-10-13 | [10-13-14-17
_ _| [3-15-16] |4-10-12 | [10-13-14-16
10-11] | — | L~ =
3.17-14| |4-10-13

3. Haxoqum npuOnm:xkeHHOE€ 3HaueHHe (PYHKIUN HepaObOoTOCIIOCOOHOCTHU IIO-
Tpeburess 112

-2

k|t | et |
| =
oo |

=t |
|

» =[6]+

._.q"tjlz
|
=W W] W W
o A
. —_—
N i
— |

4 Haxoamm NOpHOIIDKEHHBIN BEPOSATHOCTHBINI IIONHMHOM JJII CHCTEMEL
AJIEKTpOCHaO)eHus roTpedurerrsa 112

OOKYMEHT NnoanncAaH
3NEKTPOHHOW NOANKUCHIO
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949>
q4\9:3
q9,9;
4144
éﬂ’z - |q6‘ +9:9,
ds%1s |
959

4394

10911

I'’IC€ BEPOATHOCTE OTKa34d 3JICMCHTOB CHCTCMEI

P(1)=q,; PQ)=q,; P(3)=4,; P4)=q,; P(5)=4; P10)=g,; A1 1)=q, ; A18)=q,; P6)=q,; P(1- ) =qq,

5. OHpE,[[ﬁJIHEM HAaCTHBIC IIPOHN3BO/JHBIC HpHﬁHH}I{EHHDI‘D ITOJIITHOMA

oQ
L GeMHs = desHe >
04
00
g i = (g, + 9, + G5+ q5)q M
0q,
00
- q,H, = ('?1 T ‘_?3)‘?11”3 :
oq,
00
= “Lgatt; = (g, Q4 + 45 + Q15 )3 M5
q;
60
— g,y = (g, +93)q, 1, ;
dq ,
00
o gsts = (g9, +qg3)qsHus ;
a‘fﬁ

OOKYMEHT NnoanncaH

EIHEK'E’EIHGH Noannucblio
Cepmudpurar:  2C000004 3B0458/952205E 7BAS00060000043E

Bnapeneuy: llleBayxosa "'gu&:—m .&.:ucﬂ':mﬁ;ma - ql - q 3 )QIE Ju 158 9
18
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00 .
P e Qo 1w = 911910 Hiwo »
q 10
00
e 9y Hy = 949 B
04

6. OHpEﬂEHHEM CpcAHCC BpCMiA BOCCTAHOBJICHIIA BHEI{TI}GCHH6-

keHUs nmotpedurend 112 no npudbnmxkeHHOMY onnHoMy 0Oy

T O, _ 9s +(q, +4,)@, +4, +q5 +G,5) a4,
ZEQTE - Gkl (G, +q, +Gs +G,0)@ 14 +G31 )G, +G3)@o 14 +G by G s +G gk )G Gokh o+ o 1
a

7. OnpegensgeM cpeaHee BpeMms 0Oe30TKazHOoil padoThl  CHCTe-
MBI 3JIEKTpocHaOxkeHusd norpedurend 112

P 1_QT3’- — 1-g,+(4,+9,)4, +9, +9: +6,) + 9. 41)
ZﬁQm i Go s (G, ¥4 +G5 +G1) @i 14 +q314) (G, +G3)@o1h, +Gahy FGs 1 +Gisbhs) G Grokho G b
a,

8. HpH PaBHOBCPOATHOCTHBIX 3HAYCHIIAX OTKd3d J3JICMCHTOB CIICTC-
MEI BHEKTpGCHaEi}KEHHH q1= ( I HHTCHCIIBHOCTII BOCCTAHOBJICHIA 3JICMCH-
TOB CHCTCMEI BHEKTPDCHHE'!}HEHIH u — \i CpCAHCC BpPCMA BOCCTAHOBJICHIIA

aJIeKTpocHabxkeHusa notpedurens 112 u cpeagnee BpemMsa O€30TKa3HOM
pabOTEl CHCTEMBI 3IEeKTpocHaOkeHud mmoTpeodurens [12 Oyger omnpee-

JIATBCA 110 BBIPAXKCHITHO

i_:;r«l-i?)lg\'2 B g(l+9qg) B 1+ 9¢g
qu+4q2qu)+2q(4qu)+2q°n  qu+18q°p  u(l+18q)

Te =

2

,f_l—(q+9qz)_ 1-¢g-9¢q°
gu(l+18¢q) qu(l+18¢q)

AOKYMEHT MNOANMCAH
HEKTRPORHOW NOONHMCBIO

-~ T T P ———
) 43E9ABBRO! 05ETBA i =
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O. Bonee mpocToe pemeHue 3Toil 3a4adul - BOCIIOJIBL30BAThLCSA pacue-
TaMII IO €Ife Oolee NpUONMAKEHHOMY 3HaueHHIO (YyHKIHUU HepaboTo-
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3. IInan-2paguk eévinoiHeHUA 3a0aAHUA

PaboTta Hajg pacyeTHO-TpadpHUecKoil pabOTOH MOKeT OBITh IpeAcTaBlIcHa B BHJIE BEI-

TONHEHIST CTIEAY QIR ATAIOB:
ANEKTEPOHHOIA []I‘.']ﬂ[]L"‘I{:I—lJ{']

sudNear  pooooooaseoasesoszzoHauMeHoOBaH e PTalla CPDI{[I BEBITIOJIHCHIA
Bhaneneu |l lebayxopa TateaHa AnekcadapoBHa
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IUTI
| Ha rnmepBoM
1. [TomyueHHs 3a1aHHsT
IPAKTHYECKOM 3aHSITHI
Ha rieproM
2. [lepBHYHAasI KOHCYIIBTAIH C IIPEIOJaBaTEIIEM
IPAKTHYECKOM 3aHSTHI
3. Pabora ¢ HH(} opMaIHOHHEIMH HCTOUYHHKAMH B TeueHnH cemMectpa
4. HaroicaHme KOHTPOIbHOH pabOoTEI B TeueHHH ceMecTpa
J. [IpemocTaBieHHe KOHTPOIBHOH PaOOTHI Ha Kaeapy B TeueHnH cemMecTpa
_ Ha rmocneaHem
6. 3anura KOHTPOJIEHON PadOThI
ITPAKTHYECKOM 3aHSTHH

6. Kpumepuu oueHueaHua paoomol

B Iensx IMOBBIIIEHHI KauecTBa BBITTOIHIEMbBIX pﬂCHETHG-Ipﬂ(bH‘IECIGD{ pElﬁOT IIPEILIO-
HABATCIJIb PYKOBOACTBYCTCHA CIICAYIOONIHMIT KPHTCPIANMIT OICHHBAHIA ITHCHbMCHHBIX pﬂﬁDT
CTYIACHTOB.

OueHKa «3aumero (OMmaUUHO))» 6bICHIABNIACHICA, CJIL CHIYOEHM!

— IIpeICTaBHII pacuyeTHO-TpapHUEeCKYI0 padoTy B YCTaHOBJIEHHBIH CPOK H O(DOPMHII €€
B CTPOI'OM COOTBETCTBHH C H3JIOKEHHBIMH TPeOOBaAHHSIMI,

— HCIIOIB30BAl PEKOMEHJOBAHHYIO H AOIIOIHHUTEIIFHYIO YUeOHYIO H CTPaHOBETUECKYIO
THTepaTypy,

— IIPH BBINIOIMHEHHH VIIPAXXKHEHMI I10KAa3al BBICOKHI VYPOBEHb 3HAHHS IJIEKCHKO-
rpaMMaTHYECKOI'O H CTPaHOBEIYECKOrO MaTepHasIa 110 3aJaHHOI TeMaTHKE, IIPOSBHII TBOPYE-
CKHI TTOAXOJ ITPH OTBETE Ha BOIIPOCHI, YMEHHE ITYOOKO aHAIH3HPOBATh IIPOoOJIeEMY H JIeIaTh
o0oO0IaroIIe BRIBOIHI,

— BBITIOITHHII Pab0Ty I'PaMOTHO ¢ TOYKH 3PeHHS ITOCTABIIEHHOH 3aJayH, T.e. Oe3 OIH-
00K M HEJOYETOB HWIH JOITYCTHII He O0llee OJHOIO HEJOUYETA.

QueHKA «3aumeno (Xopouio)» 6bichasjigencs, ecii CimydeHn:

— IIpeJICTaBHJI PaCUeTHO-TpapHIECKYIO padOTy B YCTAaHOBIIEHHBIH CPOK H O(OPMIII €€
B COOTBETCTBHH C H3I0KEHHBIMH TPeOOBaHH M,
— HCIIONIb30Ball PeKOMEHAOBAaHHYIO H JOIMOIHHTEIEHYIO THTEPaTypy,

— HPIJ!IDM]HHWEHH }’T[pEl}I{HEHI]ﬁ TTOKA34JI KDPDH_IIIﬁ YPOBCHb 3HAHHA JICKCHKO-
SNEKTPOHHOW NOANWUCHIO

CephPaMMATEIHECKPL Qs skbs CTPAH OBEAHO KO O MaTCPpHadlla IIO 3a/laHHOH TEMATHKS, IIPaKTHHYCCKI
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MPAaBIIILHO C(POPMYIHPOBATI OTBETHI HA ITOCTABIEHHBIE BOITPOCHI, ITPeACTaBHII O0IIee 3HAHHE
HH()OPMALIHH IT0 IIPOOJIEME;

— BBITIOJIHIII Pa0OTy IOJHOCTEIO, HO JOITYCTHJI B HeH: a) He Oolee OJHOH HerpyOoH
OIMMOKH H OJHOr0 HeJjoueTa O) WiIH He Oolee ABYX HEJOYETOB.

OueHKa «3aUmerHo o)ﬂﬂﬁﬂ enté ﬂﬂHHIEJIbHﬂ) » eblcmasjidemci, eclid CIH_]J-‘) EHm.

— IMpeJcTaBHI paboTy B YCTAHOBJIEHHBIH CPOK, IIPH O(QOpMIeHHH paboThl JOITYCTHII
HEe3HAYHTEIBHEIE OTKIIOHEHH S OT H3JI0KEHHBIX TpeOOoBaHII,

— ITOKa3aJI JOCTATOYHEIE 3HAHHS IT0 OCHOBHEIM T€MaM KOHTPOIBHOH PadOTEI,

— HCITOJIb30BaJl PEKOMEHIOBAaHHYIO JIHTEPATYPYV,

— BBITIOIIHHII He MeHee ITOJIOBHHBI PaOOTHI HIIH JOITYCTHII B HeH a) He Oolee IBYX IPY-
ObIX OIHOOK, 0) HIIH He Oojlee OMHOH I'pyOoi OMMOKH H OJJHOTO HeJloyeTa, B) IIH He Oolee
IBYX-TpeX HerpyOhIX OIMMMOOK, T') WIH OJHOH HerpyOoil OMMOKH M TpeX HeJOUYEeTOB, JI) HIH

IIPH OTCYTCTBHH GI.T.III@GI{:, HO ITPH HaJIHYHH 4-5 HeJO4YEeTOB.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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OuenHKka «He3aumeno (Heyo 06J1emeopumelbHo)) 6bICHMABCIAECMCA:

— KOI'JIa YHCIIO OIIMHOOK H HEeJOYETOB ITPEBOCXOIHUT HOPMY, ITPH KOT Gpﬂﬁ MOKET OBITh
BBICTABJICHA OILICHKA «3a4YTCHO (:}",[[GEJIETEGPHTEJ]LHD)}} HIIH CCJIH IIPABHJIbHO BBIITOJIHCHO MC-
HEEC ITOJIIOBHHEI pﬂﬁGTLI;

— €CJIIH CTYICHT HE IIPHCTYIIAJI K BBIIIOIIHCHIIO pﬂﬁGTLI HJIH ITPABHJIbBHO BBIOIOJIHILUI HE

Gonee 10 ITpoLeHTOBR BCeX 3aJaHHII.

7. llopadok 3auiumest padoomst

Harmcannast cTyZieHTOM pacdyeTHO-Tpadryeckass padoTa claeTcs Ha KaeIpy B CPOK
IS pelieH3HpoBaHHsa. CTy[eHT 3alHiaceT pacueTHO-TpapHuecKyr padoTy A0 sK3aMeHa (3a-
yeTa) Iepe IpernogapareneM. bes 3amutel PI'P cTyzeHT Kk 3K3aMeHy (3a4eTy) He JOITyCKaeT-
CsL.

PaGota He JoITycKaeTcs K 3aliTe, eClIM OHA He HOCHT CaMOCTOSITEIIbHOIO XapaKTepa,
CITMCaHa M3 JIMTePATYPHBIX HCTOUYHHKOB IWIH YV IPYTHX aBTOPOB, €CIIH OCHOBHBIE BOITPOCHL HE
PACKpPBITHL, H3JIOKEHBI CXeMaTHYHO, (pparMeHTapHO, B TEKCTE COAep KaTcs OIMHOKH, HayIHBIH
armrapar o(pOpMIIEH HEIIPAaBHIIbHO, TEKCT HaITHCaH HeOpeKHO.

B Xoje 3aliTel KOHTPOIBHOH padoTHl 3ajJada CTYAEHTa — II0Ka3aTh YIIyOJIeHHOE
IIOHHNMAaHHE BOIIPOCOB KOHKPETHOH TEMBI, XOPOIIEE BIaJIcHHE MaTEPHAIOM IT0 TEME.

3amHTa pacyeTHO-Tpa)HIeCKOH paOOThEl MOXKET IIPOXOANTh B PA3IIMYHBIX (pOpMax II0
YCMOTPEHHIO TIPENOIaBaTells:

— B (popMe HHIHBHAyaJIbHOH Oecellbl CTYAeHTa ¢ PYKOBOJHUTEIIEM II0 OCHOBHBIM ITO-
TIOKEHH M paloTHI,

— B (popMe HHIHBHAYAIBLHOI 3aIl[HTHI B IIPHCYTCTBHH BCEH IPYINILI CTYAEHTOB,

— B (popMe T'PYITIOBOH 3aIl[HTHI — OJHOBPEMEHHOH 3al[HMThl KOHTPOIBLHOH PadoTHI 110
OJTHOMY HAaIIPaBIIEHHIO. B 3TOM CiIyyae KaKIbIH CIEJHT 3a XOJAOM PacCyKJIACHHH TOBapHIIEH,
ITOIIONHSET, VTOUHSET HX, YTO, HECOMHEHHO, YCIIHBAET PaboTy MBICIH H CIIOCOOCTBYET pas-
BHTHIO 3KOHOMHYECKOI0 MBIIIIIEHHS.

JIro0as popma 3aruTel KOHTPOJIBLHOH pabOoThl YUHT OTCTaHBaTh CBOIO TOYKY 3PEHHSL

yOEIHTEIBHO apIYMEHTHPOBATE €€, YTO CIIOCOOCTBYET IIepepacTaHHIO 3HAHHH B YO KIeHH 5.

AOKYMEHT MNOANMCAH
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CIIHCOK JIMTEPaTYPhI
8. IlepevyeHL 0CHOBHOM M JONOJITHHT €JIbHOH JIHTEPATYPbI, HE00X0IHMOMH /1JIf1 OCBOECHHA
M CHHILTHHbI
8.1.1. IlepeyeHs OCHOBHOH JIMTEPATYPLI:
1. Kamiane, B. @. HagéXHOCTh cHeTeM 3leKTpocHaOXeHH A . yueOHoe nmocodme / B. @. Ka-
miHuH, A. B. KoGenes, C. B. Koueprun. — Tam0o0B : TaMOOBCKHI ITOCYJapCTBEHHEIN TEXHIH-
yeckit yHHBepcHTeT, ObC ACB, 2011. — 81 ¢. — ISBN 978-5-8265-1042-1. — Tekcr :
AIIEKTPOHHEIH // OneKTpoHHO-0nOmoreyHas cucteMa IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/64 126.html
2. ITomoraeg, IO. M. [IpakTHKyM 110 3MeKTpOoCcHAOKeHIIO « HaIe)KHOCTE U PeXHMEBLD» | yueb-
Hoe nocoOue / FO. M. Ilomoraes, B. B. Kaprasuep, M. B. JlakomoB. — BopoHexk : BopoHeX-
CKHH ['ocymapcTBeHHBIH ATpapHBIH YHHBePcHTET M. MMrieparopa Ilerpa Ilepeoro, 2016. —
192 ¢. — ISBN 978-5-7267-0889-8. — TekcT : 3IeKTpOHHBIH // OIeKTPOHHO-OHOTHOTeYHAS
cucteMa IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/72737 .html.
3. Cexpetapes, IO. A. HagexHocTh anekTpocHaOkeHHS : yueGHoe mocodme / FO. A. Cekpera-
peB. — HoBocuOupck : HoBoCHOMPCKHIT TOCYAapCTBEHHEIN TEXHHYECKHH YHHBEPCHTET,
2010. — 105 ¢. — ISBN 978-5-7782-1517-7. — TeKcT : 37IeKTPOHHEBIH // OIeKTPOHHO-
onomioreyHasa cucreMa IPR BOOKS : [carit]. — URL:
http://www.iprbookshop.ru/45118.html

4. benser, C. A. HaieKHOCTE TeIDIO3HEPreTHYeCKOoro odopyposanus 1T 2C : yueOHOe ITOCo-
one / C. A. bengep, A. B. BopoOsep, B. B. JIntBak. — TomMck : TOMCKHIT ITOJHTeXHHYECKHI
yHHBEpCHTET, 2015. — 248 ¢. — ISBN 2227-8397. — TeKcT : IeKTPOHHEIH // OIMeKTPOHHO-
onomioreyHasq cucreMa IPR BOOKS : [cariT]. — URL.:
http://www.iprbookshop.ru/55198.html

3.1. IlepeyeHnb JONMOJTHUTE/IHLHOH JIMTEPATYPLI:
1. Hetec, B. A. OCHOBEI TeOpHH HaIeKHOCTH : yueOHoe mocoOne / B. A. Hetec. — M.
MOCKOBCKHI TeEXHHYEeCKHH YHHBEPCHTET CBS3H H HHpopMaTHKH, 2014. — 73 ¢. — ISBN
2227-8397. — TeKcT : sIeKTPOHHLIH // ONeKTpoHHO-0nOnmHoTeyHa s cuctema IPR BOOKS
|caiit]. — URL: http://www.iprbookshop.ru/61518.html Hetec, B. A. OcHOBBI TeOpHH
HaJeKHOCTH : yuyeOHoe nmocobue / B. A. Hetec. — M. : MOCKOBCKHH TeXHHYECKHI YHHBE]D-
cuTeT cBI3H B HHpopMaThkH, 2014. — 73 ¢. — ISBN 2227-8397. — TeKcT : 37IeKTPOHHEIIH //
OnexrpoHHo-0HOMHOTeyHas cucTeMa IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/61518.html

2. Pexamvbl paOoTHI HEHTPaIeH CHCTEM 3JIEKTPOCHA0KeHHT 00BEKTOB | DJIEKTP OHHBII
pecypc| : yueOHoe rmocodue / B.A. OmienkoB [ Ap.|. — DIeKTpOH. TeKCTOBBIE JaHHBIE. —
OMcK: OMCKHIl TOCYZapCTBEHHBIN TeXHHYECKHH YHUBepCcHTET, 2017. — 80 ¢. — 978-5-8149-
2515-2. — Pexmm goctyma: http://www.iprbookshop.ru/78464.html

8.2. IlepeveHb Y4eOHO-MeTOAHIECKOI0 00ecIIeYeHHA CAMOCT OATEJILHOH PadoThl 00y4a-
OIIHXCA 10 JUCHHILIHHE

1. MeTognyeckne peKOMEHIAIMH IS ITOAr OTOBKH K IIPAKTHYE CKHM 3aHSITHSM.

2. MeToanyeckne peKOMEHIAIMH 10 OPTraHH3aI[HH CaMOCTOSTEIbHOH PaldOThl CTYIEHTOB.

3. MetoguueckHe peKOMEHIAIHH I10 BEIIOTHEHHIO KOHTPOILHOH PadOTHI.

AOKYMEHT MNOANMCAH
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MUHUCTEPCTBO HAYKH U BEICHIET'O OBPAROBAHUS POCCUHUCKOU DEJIE-
PAITUU
DenepanbHOE TOCYAapCcTBEHHOE aBTOHOMHOE 00pa30oBaTelIbHOE YUpeKIeHHe
BBICIIIET O 00pa30BaHHI
«CEBEPO-KABKABRCKWH ®OF IEPAJILHBIA YHUBEPCUTET »
[Taruropckuii HHCTHTYT ((prmnan) CKOY

MeToaudecKkune yKa3zaHusi

110 OPTaHH3aL[MH H IIPOBEIEHHIO CAMOCTOSTEILHOH paboThI
1o muciIvmie « HAJIEJXKHOCTE SJIEKTPOSHEPI'ETHUUYECKHUX CUCTEM»
IUISI CTYIEHTOB HaITPABIIEHHS ITOIT OTOBKH
13.03.02 DnexkTposHepreTHKa H 3JIEKTPOTEXHHKA
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ComepKaHHe

BeeneHiie

1 OO0Iasg XapakKTepPHCTHKA CaMOCTOSTEIIFHOH PadoThl OOYYAFOIErocs IPH H3Y-
yeHHH guciprrinHel  « HAJIEDKHOCTE  D2JIEKTPOSHEPI'ETHMUECKHMX
CHUCTEMM»®

2 [ImaH-rpadHK BEITOTHEHHS CaMOCTOSTEIbHOH PaOOThI

3 KOHTpPOIBHBIE TOUKH M BHIBI OTUETHOCTH IO HHM

2 MeToanuecKie peKOMeHJaI[HH 10 H3YUEHHIO TEOPETHYECKOTO
MaTepHalia

5 YyeGHO-MeTOHYeCcKOe H HH(p OPMAIHOHHOe 00ecTeueHHe JHCIHIUTHHEI

AOKYMEHT MOANUCAH
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BBeaenne

CamocrosTelbHasa padoTra — IDIaHHpyeMas ydieOHas, y4yeOHO-HCCIeNOBaTElbCKas,
Hay4YHO-HCCIIEJOBaTEIbCKasd padoTa CTYAEHTOB, BHIITOIHIEMAs BO BHEAYAUTOPHOE (ayIHTOP-
HOE) BpeMs I10 3aJaHHIO H IIPH METOAHYECKOM PYKOBOJCTBE IIPeIlOfaBaTells, HO Oe3 ero
HEITOCPEICTBEHHOI 0 YYacTHS (IIPH YaCTHYHOM HEIOCPEICTBEHHOM YYAaCTHH ITPENoJaBaTeNls,
OCTABJLSIOILEM BeAYIIYIO POIIb 3a PabOTOH CTYIEHTOB).

CamocTosTENIbHASA padoTa CTYAEHTOB B BY3e gBIgeTCA BaXKHBIM BHIOM YUeOHOH H
HAYYHOH JeSTEIIBHOCTH CTY/IEHTA.

Benyimas 1ems opraHusais M ocyiuecTBiIeHss CPC momxHa COBITAQLaThk C IIENBRO
O0yUYeHHS CTYIAEHTA — IIOATOTOBKOH OakKalaBpa ¢ BREICIHHNM oOpa3zoBaHHeM. IIpH opraHH3ai(Him
CPC BaXHBIM H HeOOXOJHMEIM YCIIOBHEM CTAHOBSTCS (POPMHPOBAHHE YMEHHS CaMOCTOS-
TEILHOHN PaldOTHl IS IIPHOOPETEHHS 3HAHUI, HABBIKOB H BO3MOXKHOCTH OpraHH3aIH yueol-
HOH M HAYYHOH JAEATEIBHOCTH.

[{empr0 caMOCTOSATEIFHON PpadOTHI CTYZEHTOB SIBIISIETCS OBJAJEHHE (PYHIAMEHTAJIb-
HBIMH 3HAHHSMH, ITPO()eCCHOHAIBHBIMH YMEHHSMH H HaBBEIKAMH JI€ITEIIbHOCTH 110 IIPOQHITIO,
OIIBITOM TBOPYECKOH, HCCIIEAOBATEIILCKOH JIeATelIbHOCTH. CaMocTOosATENIbHas padoTa CTYICH-
TOB CIIOCOOCTBYET PasBHTHIO CaMOCTOSTEIIBHOCTH, OTBETCTBEHHOCTH H OPraHH30BAaHHOCTH,

TBOPYECKOTO ITOJAX0Ma K PellleHHIO ITPo0iieM yueOHOIO H ITPO(eCcCHOHAIbHOI O YPOBHSI.
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O0masn xapakTepluCTHKA CaMOCT0ATEJIbHOH PadoThI 00yIa0IIerocs NpH H3y4e-
HiH JacoammHbl «<HAJTEXKHOCTD 2JIEKTPOOHEPI'ETHUECKHX CH-
CTEM»

CamocTosrelbHasa padora - IDIaHHpyemass yueOHas, yuyeOHO-HCCIeNOBaTENbCKAsL,
Hay4YHO-HCCIIeJoBaTeIbCKasd padoTa CTYAEHTOB, BBIIIOIHIEMAasI BO BHeayJUTOPHOE (ayHTOP-
HOE) BpeMs II0 3aJaHHIO H IIPH METOAHYECKOM PYKOBOJCTBE IIpellofaBaTells, HO 0e3 ero
HEITOCPEICTBEHHOI0 YYacTHS (IIPH YaCTHYHOM HEIOCPEICTBEHHOM YYAaCTHH ITPEIIoaBaTeNs,
OCTaBJLSOILEM BEeAYITYIO POIIb 3a PabOTOM CTYIEHTOB).

CamocTrosgrelnbHasa padoTa CTYIASHTOB B BY 3e SABISASTCSA BaXKHBIM BHAOM YUEOHOH H
HAYYHOH JEeSATEIIbHOCTH CTyZeHTa. CaMoCTOSTeNIbHas padoTa CTYAEHTOB HIPAET 3HAYHUTEIIh-
HYIO POJIb B PEHTHHIOBOH TEXHOJIOrHH 00yueHHI. B cBsa3M ¢ aTHM, 00yueHHe B BY3e BKIItO-
yaeT B ce04 ABe, MPaKTHYECKH OJHHAKOBBIE 110 OOBEMY H B3aHMMOBIIMSHHIO YaCTH — IIPOIlECCa
00yueHHSI U Iporiecca caMoooyueHHS. ITosTomy CPC gomxkHa cTaTh 3 PeKTHBHOH H IielIeHa-
IIPaBIICHHOH PaboTOH CTYIEHTA.

K coBpeMEHHOMY CIEI[HATIHCTY OOIMECTBO IIPEABSBISET JOCTATOUYHO IIMPOKHH TIEpE-
YyeHb TpeOOBaHHH, CpeaH KOTOPHIX HEMAIOBAKHOE 3HAYEHHE HMEET HAIMYHE YV BHIITY CKHHKOB
OIIpeIeNIEHHBIX CITOCOOHOCTEH M YMEHHSI CaMOCTOSTEIbHO JOOBIBATE 3HAHHSA H3 PasIIHYHBIX
HCTOYHHKOB, CHCTEMATH3HPOBaTh ITOIYYeHHYIO HH(OPMAI[HIO, JaBaTh OLEHKY KOHKPETHOH
(pHHaHCOBOH cHTyaIl[HH. DOpMHpOBaHHE TaKOr0 YMEHHS IIPOHCXOAHUT B TeUeHHE BCEro IePH-
oja OOyUYEHHS YEPE3 YUACTHE CTYAEHTOB B ITPAKTHYE CKIX 3aHSATHAX, BBEIIIOIHEHHE KOHTPOIIb-
HBIX 3aJJaHHI M TeCTOB, HAITHCAaHHE KYPCOBBIX H BBIITY CKHBIX KBAaTH()HKAIIHOHHEIX pador. IIpn
3TOM CaMOCTOATENbHAsA padoTa CTYIEHTOB HIPAET PEIIAIOIIYIO POIIb B XO[e BCEro yueOHOro
ITpOIlECCA.

Benvimas 1enms opraHmsalfiil M ocyilecTBIeHns CPC gomkHa COBIIagaTh C IIEIBIO
OOVYEHHS CTVIEHTAa — ITOATOTOBKOM CIIEIMamicTa M OakalaBpa C BEICIIHM OOpa3OBaHHEM.
[Ipn opranmzaimn CPC BaXHBIM H HeOOXOJHMBIM YCIOBHEM CTaHOBATCS (POPMHpPOBAHHE
YMEHHS CaMOCTOSTEIRHOH padoThI 1S IPHOOPETEHNS 3HAHII, HABBIKOB H BO3MOKHOCTH Op-
TraHH3aIH YYeOHOH H HaYYHOH JeSTeILHOCTH.

QOpPMBI CaMOCTOSTEIILHOH pabOThI CTYAEHTOR Pa3sHOOOpPasHEl. B COOTBETCTBHH C pa-

OoUell IIporpaMMOH U CLIMIUIMHEL ITPedVCMOTPEeHEI ClIe Ie BHOBI CaMOCTOSTeJIRHOH pa-
Hp pﬂDI{YMEHT'III%DﬂHLHCAH Hpedy P AYIOL Ab P

SNEKTPOHHOW NOANMCLIO

CerQQTEL CTYASHL & 0558952205 7BA500060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

- CAMOCTOATCIIBHOC H3VUCHHE JIHTCPATYPbBIL,
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- CAMOCTOATCIIBHOE PEIICHIIC 3aa™,

- BBIIIOJIHCHHE KYPCOBOI'O ITPOCKTA.

HEJH: CaAMoCmoAmMeE/IbHOZ0 HU3YUEHUA Jiumepamypsl — CAMOCTOATSIIBHOS OBJII4JCHHE
SHaHHAMI, OIIBITOM HC CIIeIOBATEIIbCKOH JIeSTEeIIbHOCTH.

3aoauamiu caMOCTOSTEIBHOTO H3VUCHIA THTCPAaTVYPhI ABJIHHOTCAH.
»

yIIIyOleHHe H paclIHpeHHE TEOPETHYE CKHX 3HAHHII,
@

(opMHpOBaHHE YMEHHII HCIIOIB30BaTh HOPMATHBHYIO, IIPABOBYIO, CITPAaBOY-
HYIO JOKYMEHTALHIO H CIIELHAIBHYIO IIHTEPATYPY,
. Pa3BHTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH H aKTHBHOCTH CTYAEHTOB.

HEJH} CAMOCmMoAmMeEJIbHO20 pelieHUA 3a0ay - OBJIaJlcHHEe HPG(bEGGIIDHﬂHLI{BIhﬂI YME-

HHAMI H HABBIKAMIH ASATCIIBHOCTH ITO l’[pﬂ(l)HJ]Iﬂ 5}’;[}"H_[E:ﬁ ACATCIIBHOCTIH.

3adauamiu caMOCTOSTEIIBHOTO PELICHITA 3aa ABJIAIOT CA.
»

CHCTEMATH3AITHA H 3dKPCITIICHHE ITOJIIVICHHBIX TCOPETHUYCCKHX 3HAHHH H IIPpaK-
THHECEKITX }"I\.{EHI]IUI CTYIACHTORB,

(I)GPMIPGEHHIIE CAMOCTOATCIIBHOCTI MBITTUICHI A, CITOCOOHOCTEH K CaMOpa3BH-
THIO, CAMOCOEBCPHICHCTBOBAHHIO H CaMOPCAJIIH3aIlHH,

® Pa3BHTHE HCCJICTOBATCIIBCKHX }MEHIIﬁ.

HEJII’:M CaMocmoAme/IbHOZ0 6bIN0OJIHEHUHA pﬂCIIEHIHﬂ-EpﬂtﬁHIIECHﬂﬁ paﬁﬂmm 11O

AHCIHHIUIMHE ABJIACTCAHA OBI4ACHIC (byHI[ElMEHTﬂJ]LI{BIhﬂI SHAHMIMI, Hpﬂ(l)eGGHGHﬂJILI{BIhﬂI

YMCHHAMH H HABBIKAMIT ACATCIIBHOCTH IIO Hpﬂ(l)HJ]Iﬂj OILITOM TEGP‘IECI{Gﬁ: HCCIICHOBATCIIb-
CKOH JesTeIbHOCTH.

3adauamu TaHHOT'O BHIAa CaMOCTOSTEIIbHOH pﬂﬁDTLI CTYACHTA ABJIAIOTCA.
»

CHCTCMATIH3AIIA H 3aKPCITJICHHC ITOJIIVHCHHBIX TCOPCTHYCCKIIX 3HAHHH H ITPaK-
THHUECKITX }"I*.{EHI]IUI CTYACHTORB,

. yIIIyOlIieHHe H pacIIHpeHHe TeOPeTHYECKHX 3HAHHIT,
. (pOpMHpOBaHHE YMEHHH HCIIOIB30BaTh HOPMATHBHVYIO, IIPABOBYIO, CITPABOY-
HYFO JOKYMEHTALHIO H CIIELHAIBHYIO IIHTEPaTYPY,

Pa3BHTHE IIO3HABATCIIBHBIX crtocoOHOCTeH M aKTHBHOCTH CITVIACHTOB. TBOPUC-

CKOH HHHITHATHBLBI, CaMOCTOATCIIbHOCTH, OTBCTCTBCHHOCTH H OPI'daHH30BAHHOCTIH,
®

Q)GPMIPDEHIHIIE CAMOCTOATCIIBHOCTH MbBIITUICHI A, CITOCOOHOCTEH K CAMOPA3BH-
THIO, CAMOCOBCPIICHCTBOBAHITIO H CaMOPCalIH3aIlHH,
OOKYMEHT NognmncaH

SMNEKDASHICH @MU OBAT €JIbCKIX YMEHHI,
2C0000043E9ABBBO952205E7BAS00060000043E

llleGayxoea TaTeAHa AnexkcaHgpoBHa

®
CepTudukar:
Bnaneneu:
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HCITIOIIB30BAHIE MATCpPHAII4, CG@pﬁHHGI‘G H ITOJIIYHEHHOI'O B XOJE CdAMOCTOA-

TeJIbHBIX 3aHATHH Ha CEMHHAPaxX, Ha ITPAKTHYCCKIIX H HﬂﬁﬂpﬂTGpHBI}i 3AHATICIX, TTIPH HAIHCa-

HHH KYPCOBOH PadOTHI.

B pesynbsrare OCBOEHHS JHCIHIDIHHBI (DOPMHPYIOTCS CIEIYIOMIHI IlepeYeHb IUIaHH-

PYEMBIX Pe3yIIbTaTOB O0YYEeHHS 10 JUCIHIUIHHE, COOTHECEHHBIX ¢ INIaHHPYEMBIMH Pe3yIIbTa-

TanIT OCBOCHHA GﬁpﬂBGEﬂTEHLHGﬁ ITpOTrpaMMBI:

Kop, dopmymporka
KOMIICTCHITITII

Kop, ¢opmymporka HHJIIKATOpa

[ImaHnpyeMsie pe3yibTaTkl
OOyUYeHH 110 JHICIIIUIHHE
(MOJIVIII0 ), XapaKTePH3VIOIIIE
3TaIsl POPMHPOBAHHI KOMIIE-
TEHI[HIT, HHHKATOPOB

[IK-1 CrnocobeH

YHAaCTBOBATE B IIPO-
CKTIIPOBAHNII CHCTCM
BHEHTPDCHELﬁ}KEHHH.

NJI-5 mx1 JleMoHCcTpUupyer
IIOHIMAaHIE B3aMOCBSI3H 3a-

Jlad IPOEKTUPOBAHUI U DKC-
IUTyaTal[ul CUCTEM BJICKTPO-
CHaOXeHlsl.

3HaeT OOMIYIO XapaKTe-
PUCTHUKY HaAEXKHOCTU
BJIEKTPOSHEPTETUUECKUX
CIICTEM, HazHaueHIe II0-
KazaTelel HaJgeKHOCTH
1 IIpPIMEHEHIIE OCHORB-
HEIX IIOJIOKEHUII I Me-
TOJOB TEOPUU HaIEKHO-
CTH K BJIEKTPOSHEPIETH-
YEeCKIIM CHUCTEMaM.
Brnageer meTomgamu pac-
yeTa II0KazaTelell U
OII€HKH HaJeKHOCTH

20C.

l.

[TIJIAH-TPA®UK BEITIOJIHEHUS CAMOCTOSTEJILHOW PABOTHI

Kozpl peammsy-

OO6BeM YyacoOB, B TOM YHCIIE

CpenctBa H KoHnTakTHaq
eMBIX KOMIIe- BHJg gesdTesHOCTH
y TEXHOJIIOTHH padota ¢
TEHIH, HHJIH- CTYJAESHTOB CPC Bceero
OILIEHKH TIIPEIo/aBRa-
KaTopa(oB)
TeleM
OuyHas (popma 00yUEeHHS
0 ceMecTp
(CaMOCTOSTelILHOe Cobecero-
H3YYEHHE JTHTePaTyPhl A 22,59 2.51 25,1
BaHHE
110 TemMaMm Ne]-8
[TK-1 HG,I[I‘GTOBI{E], K JIEKI[H- Cobeceqo- >.43 0.27 27
WJ1-Smmx-1 BaHIE
0 - -
an%rr :::Hng[ n:::-ﬁ cbl-é{ TPaK Cobeceno 2.43 0.27 2.7
Ceptudomkatr: 2C0000043E4 AE;»H% J{EMF BaHHC
Bnagenew:  WeGayxoea Terld@ATOTORKA K KOH- Cobecefio- 9 I 10
TPOJILHOH paboTe BaHIE
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Hroro: 36,45 4,05 40,5
3aouyHasa popMa 0OyUeHHT
0 CeEMeCTp
CaMOCTOSTEIBHOE Cobeceno-
H3YUYEHHE JINTEPATYPhI o 56,205 6.245 62.45
BaHIeE
110 TeMaM Ne] -8
[IK-1 Iloaroroeka K nekiu- | Cobecemo- 0.405 0.045 0.45
M-S SIM BaHIIE
IloaroToBKa K Impak- Cobeceno- 0.54 0.06 0.6
THYECKHM 3aH SITHIM BaHIE
[ToaroToBKa K KOH- Cobeceqio- 9 1 10
TPOJIBLHOH paboTe BaHHE
HToro: 66,15 7,35 73,5

ITIN.

2. KOHTPOJIBHBIE TOUKHU XU BUJBI OTYHETHOCTH 110 HHM

B paMKax pEﬁTHHFDEDﬁ CHCTCMEI YCIICBACMOCTE CTYJCHTOB IIO KH}I{,[[Dﬁ JIIC-
IMHAIIJIIMHC OLCHHNBACTCA B XO/JC TCKYIICI'O KOHTPOJIA I HpDME}K}"TGT-IHDf’I dTTEeCTa-

[Ipy npoBeIeHNN TEKYIIEro KOHTPOJII PEUTUHIOBAs Oll€HKa 3HAHU CTY/ICH-
Ta OILICHHBAETCS CJICIYIOIIUM 00pazoM:

No Bung gedarenbHOCTU CTYIEHTOR Cpoknu Kommuect
II/11 BBLITIOJIHEHISI | BOOAJITIOB
1. IIpakTiyeckoe 3aHATHE IO TeMe: PacueT IoKkasarenei 5 Hemens 10
HAJIeKHOCTH CTPYKTYPHBIX CXeM
7. IIpakTiyeckoe 3aHgTHE IO TeMe: PacueT Iokasarenei 8 Hemers 15
HAICHKHOCTH ]_JEI,CHPE,[[EJ]IITEJ]I:HDI‘D }FCTPDfICTBﬂ Ha OCHOEE
}’T[pDI[[EHHDfI MOOEIIH OTKAa30M BEINIIOUATEIIEH
3. [IpakTHUeCcKOe 3aHATHE II0 TeMe: PacueT MareMaTHYeCKOTO 16 HEenEmIs 30
O HITAaHI A }’I[[Epﬁﬂ T[DTPEﬁHTEJIEfI METOHOM CTATCTHUC-
CKHX HCIILITAHIIL
Hroro 3a 6 cemecTp 55
HNToro 55

MaxkcuManbHO BO3MOXKHEII Oalyl 3a BECh TEKYIUII KOHTPOJIb YCTaHABRIIN-
BaeTCs paBHBIM S3. Tekymiee KOHTPOILHOE MEPOIPISITIE CUNTAETCS CAAHHBIM,
€CJII CTYJEHT IIOJIydMI 3a Hero He MeHee 60% OT YCTaHOBJIEHHOTO JJIS 3TOTO
KOHTPOJISI MaKCHUMaJlbHOTO Oaryia. PeNTUHrOBEIIT Oarul, BEICTaBIIIEMBIN CTY/I€H-
TY 3a TEKYIlee KOHTPOJIbHOE MEPOIIPUATIE, CIAHHOE CTYJAECHTOM B YCTaHOBJICH-
HbI€ Tpa@UKOM KOHTPOJILHBIX MEPONPUATUI CPOKH, OHPEAEISIETCS CJIEe Iy FOIIM

oOpazom:

YPDEEHE- BBITIIOJIHEHHA KOHTPOIIBHOI'O

PeirtiHToBHIH Gamt (B % OT MaKCHMAaJIbHOIO

HOKYMIA TEApRe et OalUia 3a KOHTPOJIBHOE 3a[aHHE)
Ce J400043E9AB8BBI52205E 7BA500060000043E
TR s T 100
Einaﬁfﬂﬁﬁﬂm];ﬁaymsa TateAHa AnekcaHgpoBHa 30
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Y IOBIIETBOPHT EJIBHBIH 60

HeynoBIeTBOPHT eIIbHBIH 0

BﬂﬂpﬂCBI JUIH CﬂﬁECE,[[ﬂEﬂHHH

1. OcHOBHEIE ITPHHITHITEI ITOBBIIIICHITA HaJIcKHOCTH BHEI{TPDGH36H{EI-]IIH
2. BEBGTI{HSHGCTB:, AOIMIOBCHHOCTD, PCMOHTOITPITOAHOCTE, COXPAaHACMOCTE — OIIPE-
ACJIICHHE H ITPHMCEPDBI H3 HpﬂKTIIIﬂIBHEKTpGGH&ﬁ}KEHI[H

3 . CTaTHCTHYE CKHe METOABI OLIEHKH HaJIEKHOCTH, - OIIpcAcIICHHE H IIPHMCPEBI H3 ITPAK-
THEKH

4. MeTtonpl yyeTa orpaHHYeHHil IIPOITYCKHOI CIIOCOGHOCTH SMEMEHTOB H HX IPYIIT IIPH
aHAJIN3e CTPYKTYPHOH H (PYHKI[THOHAILHOH HaJeKHOCTH.

Y. OcoGeHHOCTH CENbCKOH 3IeKTPHYeCKOIl CETH KaK 0ObeKTa pacyéTa M aHaIH3a HaJé K-
HOCTH.

6. Ot1Ka3s, - ollpefeneHHe H IIPHMEPHL H3 ITPaKTHKH 31IeKTPOCHAOKEHHS
/. OTKIIFOYeHHS aBapHitHbIE, CITYYaiHEIE H IITIAHOBEIE, - OIIPeJIEIEHHE, TIPHMEPEI H3
MIPAKTHKH M cI1oco0 y4éTa B MOKa3aTelIsaX HaJlE JKHOCTH

8. MHcmomp3oBaHue HHTET PAlIbHBIX XapaKTEPHCTHK PEKIMOB B pac-
yeTaX IToKa3zaTelIed HajleKHOCTH. YUYET HaJlEKHOCTH ceTH 35-1 10 kB.

9. YenpHbIe TTOKa3aTelH HaJEXKHOCTH, - OITpEACIICHIC H ITPHMEPBI H3 ITPAaKTHKH

0 PeximM BHEI{TPI[‘IECI{Dﬁ CETH H HAACHKHOCTD BHEI{TPOGHﬂﬁ}I{EHIIH.
11. TpH OCHOBHBIX ITOKa3aTellsl BOCCTaHABIHBAacMBIX OOBEKTOR

12. Teopema o BepOSTHOCTH Ge30TKa3HOH PaGOTHI IIPH YCIOBHH ITOCTOSHCTBA HH-
TEHCHBHOCTH OTKa30B. BBIBOJ 1 JOKa3aTEIIb CTRO.

13. KosppHIpieHTEI TOTOBHOCTH H BEIHYKJEHHOIO IIPOCTOSI- ONPEAeIEHHE H ITPH-
MePHI U3 ITPaKTHKA

14. BrmsHre Ha HaJEKHOCTh CHCTEMBI SIEKTPOCHAOKEHHS YCTPOIICTB, ITpeIHA3HA-
YEHHBIX JJI1 KOMIIEHCAIL[MH peaKTHBHOH MOIIHOCTH, HECHMMETPHH, BEICIIIMX I'apMO-
HHK.

15. BeposarHocTh 6e30TKa3HOH paOOTHI IIPH YCIOBHH H3MEHEHH ST HHTEHCHBHOCTH OTKa-
30B I10 3aKOHY BenOyiuia. BEIBO 1 TOKa3aTENIb CTBO.

16. BeposrHocTb N 0TKa30B 3a OIPeellEHHOE BPeEMS
17. KaTeropms HaJEXHOCTH SIIEKTPOITPHE MHHKOB, IIPHMEPEI H3 ITPAKTHKH

18. BmsmHie MPHHIIMIIOB ITIOCTPOEHNS H OCOOEHHOCTEH YIIpaBIeHHS CHCTEM 3IIEK-
TPOCHAOKEHN S HAa YPOBEHE HAEKHOCTH 3IIEKTPOCHAOKEHI S pa3IIMUHBIX 3IIEKTPO-
IIPHEMHIKOB H ITOTPEeOHTETIEH.

19 CHcTeMa HOPMATHEHBIX TI0Ka3aTelIeH H OITTHMAJIIBLHBIE 3dTPaThkl Ha I1O-
BEIIIIEHHE HAJEKHOCTH.

20 MeToabl SKOHOMHYE CKOH OI[eHKH YPOBHA HAJCKHOCTH CHCTEM
BJIEI{TPDCHElﬁ}KEHI[H

2 1. Yacrorta oTKa3zoB  A(t) BBIKIIIOUaTEJIEH BBICOKOTO  HaIIPSDKEHHS
0T HOMHHAJIbHOI'O HAIIPSKEHHS

22. YactoTa 0TKa30B A(f) ITOHMIKAIOIIIX CHIIOBLIX TpaHcdopMaropos (10, 35, 110 xkB)

23. QacTﬂﬁmy 0TKa30B A(t) IIIaBKHX IMpeloXpaHHTeNneH
CEW“M%“‘I&%%&%%%%“5Eli§ﬂ%ﬁ{3ﬁ%ﬁ&%ﬁﬁmecmm BBRIKITFOUATellell  HH3KOI'O HallpsDKeHHS

Bnaneneu: llleGayxoea TaTeAHa Anekcadg Ha ) .
2%. YacTtoTra (MHHTEHCHBHOCTE) OTKa30B A(t) KaOeIbHBIX JIMHHI BRICOKOI'O HAITPSDKEHH S
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26. Yactota (MHTEHCHBHOCTB) OTKa30B A(t) KaOelbHBIX THHHII HH3KOrO HAIPSDKEHHS
27. YactoTa (MHTEHCHBHOCTD) OTKa30B A(t) BO3AYIUHBIX JIHHHIT HH3KOI'O HAIIPSKEHIL

28. YactoTa (MHTEHCHBHOCTH) OTKa30B A(t) CHHXPOHHBIX TeHepaTOPOB HH3KOT'O HAITPSIKE-
HIS

29. Yactota (MHTEHCHBHOCTB) OTKa30B A(t) aCHHXPOHHBIX SIeKTPOABHIATENENl HHI3KOTO
HaITp DK eHHS

30. YactroTa oTKa30B A(f) CHHXPOHHBIX T€HEPATOPOB BEICOKOI' O HATTPSIKEHH

31. Yacrora orka3oB A(t) ACHHXPOHHBIX SIIEKTPOABHIATENEl BHICOKOIO HAITPSKEHHS
32. YacroTa oTKa30B A(f) pa3beIHHHTENE

33. YacroTa oTKa30B A(f) KOpOTKO3aMBIKATEIIEN

34. OCHOBHBIE MEPOIIPHATHAIIO OOECTIEYEHHIO HAIEKHOCTH C.X. [IOTPeGHTENEeH

35. CeKkIOHHpPOBaHHe CeTH BhIKIToUaTersvi ¢ ATTB

36 (OCHOBHBIE ITPHCMbBI CHHTC3d CXCM 3JICKTPHYCCKHX COSIHHEHHH C 3aJaHHBIM YPOBHCM
HAJSHEHHOCTH.

377. BrIGOp cxXeM 3IeKTpocHa0keHH IoTpebuTeneil. OmmpeeneHHe 1ieecoo0pas3HOCTH
COOPYKEHH S HOBEIX ITOACTAHIII, YCTPOHCTB OOHAPYKEHHS IIOBPEAKIECHIIL, BBIICIICHH A I10-
BPEKIEHHH, CHIKAFOIIIX YHCIIO OTKITFOUEHHII.

38. IIpHMeHeHHe pe3epBHBIX 3HekTpocTaHImil. OreHka 3 dekra.
39. PasfenbHOE MHTaHHE ITPOH3BOACTBEHHBIX H KOMMYHAIbHO- GBITOBBIX ITOTPEGHTENE
4(). Cenbckre mmoa3eMHbIe kKaGenbHble THHMH. OLieHKa 3 eKTa ITOBBIIIEHH S Ha{EKHOCTH.

4. METOJIUYECKHE PEKOMEHJJAILIMH 110 USUEHHUIO TEOPETHUECKOI'O
MATEPHUAIIA

CamMocTosTeIbHas padoTa CTyJleHTa HAUNHAETCS C BHUMATEJILHOI'O O3Ha-
KOMJIEHUS C COJEpKaHIEM YUEeOHOTro Kypca.

M3ydeHne kaxJ0il TEMBI CJIeQyeT HaulHaTb C BHUMATEJILHOTO O3HAKO M-
JIeHNA ¢ HabopoM BonpocoB. OHI OPpHUEHTHUPYIOT CTYJIE€HTA, II0Ka3hIBAalOT, UTO OH
IIOJIKEH 3HATh 10 JaHHOI TeMe. Bompockl TeMEI Kak OBl HaKJIaJLIBaIOTCS Ha CO-
OTBETCTBYIOIIYIO INIaBy M30paHHOro yueOHUKa WM yueOHOTo nocodus. B urore
JIOJIKHO OBITH SICHBIM, KaKHE BOIPOCHI TeMEI YUEOHOrO Kypca I ¢ Kakoil riryOu-
HOIl pacKpHLITEI B KOHKPETHOM yUeOHOM MaTepuaje, a Kakiue BooOIIe OITyII[EeHEI.
TpeOyeTcst TROpUECKOE OTHOMIEHHUE U K CAMOMY COJIEPKAHIIO JUCIIUIUINHEL.

BompocEl, COoCTaRILIFOMINE €€ COoAep:kKaHHIe, 00JIaJaroT pa3zHOU CTEIIEHBIO
BaJKHOCTU. ECTbL BOIIPOCHI, BHIIIOIHAIONINE (PYHKIEO JIOTUYECKON CBS3KHU CO-
JIEpKaHIA TEMBI U BCETO Kypca, UMEIOTCS BOIIPOCHI OIMCATENILHOTO WIN Pa3b-
SCHUTEJILHOT'O XapakTepa, a Takike UCTOPHYIECKOTO 3KCKypca B 00JIacTh U3ydae-
MO JUCIUIUINHEL. Bce 3TH BONPOCH HE COCTABRIIIOT CYTH IOHATHUIHOTO, KOH-
IIETITYaJIbHOTO COJEPIKaHUSA T€MBbI, HO HEOOXOANMEI UII I[€IIOCTHOTO BOCHpPUSI-
TUS N3ydaeMBIX IIpo0OJeM.

WM3ydaemasd QUCIIUILINHA NMEET CBOUM KaTEropualbHO-IIOHATUITHBIN alllla-

paT. Hayughie g ideeo- 9To Ta 0aza, Ha KOTOpOil CTpOUTCS KaxkJas Hayka.
Cﬁﬁﬂﬂﬂmﬁﬁﬁwf}%%&%ﬁﬁ?%ﬁfﬁﬁﬁi@hyHB:TLI KaK HAay4dHOI'O, TaK M yUEOHOTO II03Ha-
d

Bnaneneu: llleGayxoea TaTenAHa AnexkcaHgpoBHa

HITA, JIOI'MYCCKIC CTYIICHHI ABIKCHITA B }”—IE6E OT IIPOCTOI'O K CJIOKHOMY, OT “AB-
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JICHNS K CYITHOCTH. be3 SCHOro IMOHNMMaHNS IIOHATHN yueda KpaliHe 3aTpyJH -
€TCs, a COJIEpXKaHIE IMPHOOPETEHHBIX 3HAHUII CTAHOBUTCS TYCKJIBIM, PacCIUILIBR-
JaTEIM.

CTYIEHT JOJDKEH [TOHNUMATh, UTO CAMOCTOSTEIILHOE OBJIAJEHIE 3HAHUSMUI
SBJISIETCS TTIaBHBIM, ONpEJIEISIONIM. BrICIIas mKoja co34aeT AJII 3TOr0 HeoO-
XOJIIMEIE€ YCJIOBHU, IIOMOTaeT Oy AyIieMy BEICOKOKBAIN(QUIIMPOBAHHOMY CIIEI[H-
aJINCTY OBIAJETh TEXHOJIOTHEN CaMOCTOITEILHOTO IIPON3BOJICTBA 3HAHUIL

B camocTogarenbHOIl paboTe cTyAeHTaM IIPUXOJUTCS NCIIOIL30BaThL JIUTE-
paTypy pazINyHBEIX BUJOB: IEPBOUCTOUHHKY, MOHOTpa (U, HayuyHble COOPHUK,
XpecToMaTUH, YUeOHNKHN, yueOHbIe IToCcOoOMs, KypHalLl 1 Jp. M3yueHue kypca
IpeAIojaraeT 3HaKOMCTBO CTYAEHTOB C OOJBIINM OOBEMOM Hay4HOHN U ydeO-
HOII JINTEPATYypEl, UTO, B CBOKO OUepeb, IIOPOKIAET HEOOXOJUMOCTE BHIPaOOTKH
Y HUX palUOHaILHO-KPUTHYECKOI'O OAX0Ja K mydaeMbIM NCTOUHIIKAM.

YTOOBI HE «YTOHYTB» B OTPOMHOM OOBEME PEKOMEHJOBAHHBIX €My JJII
II3YUYEHI NCTOYHUKOB, CTYAEHT, IIpeXk /e BCETO, JOJDKEH HAYyUUThCS IIPaBIILHO
X 4YNTaTh. |IpaBUbHOE UTEHNE PEKOMEHOBAHHBIX UCTOYHUKOB IIPEIIOIAaraer
CJIeJOBaHUE HECKOJILKIM HECJIOKHEIM, HO BECbEMa II0JIE3HEIM ITpaBIIIaM.

lIpeaBapuTENbHBIN IPOCMOTP KHUTH BKIIFOYAET O3HAKOMIIEHUE C TUTY JIb-
HBEIM JINCTOM KHUTU, aHHOTAIUEN, IPEeaNCIIOBIEM, OTJIaBJIeHUEM. [Ipu 03HAKOM-
JICHNN C OIVIaBJIEHHEM HEOOXOJMMO BBIJAEIUTH pazfdellbl, ITIaBHI, I1aparpadel,
IpeACTaBJIIONINE JJISI Bac MHTEpPEC, OEIrI0 UX MPOCMOTPETh, HAlITH MECTa, OT-
HOCSImuecs K TeMme (adzalpl, cTpaHUIEL, Haparpadnl), I II03HAKOMUTLCS ¢ HUMH
B OOIIX YepTax.

HayuHble n3aHUA COIPOBOKIAIOTCA Pa3IMUHBIMU BCIIOMOTATEIbHLEIMU
MaTepuajlaMi — Hay4dHBEIM aIapaToM, IIO3TOMY BaXXHO 3HATh, 13 KaKIX OC-
HOBHEBIX 3JIEMEHTOB OH COCTOUT, KaKOBHBI €ro by HKIIUI.

SHAKOMCTBO C KHUI'OH JIVUIIIE BCETO HAUMHATH C M3YUEHUS aHHOTAIlUl —
KpaTKOUN XapaKTEpUCTUKN KHUIHU, PaCKPLIBAIOIIEN €€ COAEpIKAHUE, UIEUHYIO,
TEMAaTUYECKYIO I JKaHPOBYIO HaIlpaBICHHOCTh, CBEJCHISI 00 aBTOpe, HazHade-
HII€ 1 JJpYyTUe 0COOCHHOCTU. AHHOTAIUS IIOMOTAeT COCTABUTh IIpeJIBapUTEIILHOE
MHEHIIE O KHUTE.

[ myOrke MOHATE coJiepiKaHNe KHUTH II03BOJISIOT BCTYIIUTEILHAS CTAThi, B
KOTOPOII Ja€TCs OIl€HKAa COJEpKaHNS KHUTHU, 3aTpariBaeMoil B HEMl MHpoOJema-
TUKU, COACPIKUTCA MHGOPMAIII O KU3HEHHOII U TBOpUecKol Onorpaguu arTo-
pa, BEICKA3LIBAIOTCSA IIOJIEMIUECKUE 3aMeUaHNns, pa3bACHSIIOTCS OTHAEIIbLHEIE II0-
JTOKEHNA KHUTHU, JAalOTCA KOMMEHTapuu U T.J. BOoT moueMy 3HaKOMCTBO C BCTY-
[IUTEIILHON CTaThbEell IPEICTABIIIETCSI OUYE€Hb Ba)XHBIM: OHO IIOMOTAET CTYIEHTY
COPHEHTHUPOBATHLCS B TEKCTE padOTHI, 0OpaTUTh BHUMAaHIE Ha €€ HauOolee IeH-
HEIE 11 BaXXHEIE pa3Jielinl.

Toll ke 1enu CoJIeNCTBYET 3HAKOMCTBO C OIJIABJIICHUEM, IIPEJIUCIIOBUEM,
HGCH&CHD%@W%%%%QHEBHHMH 3JIEMEHTaMI HaY4YHOTO allllapaTa SIBJISIFOTCSI

Cer@HOCKHAGORONMEHTAPITH S Aa0MUIEE, IpaUKH, CIIUCKU IUTepaTyphl. OHH HE TOJIb-
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KO IITOCTPUPYIOT OTJENbHLIE ITOJIOXKEHUS KHUTU WIH CTaThM, HO M caMHU IIO
ceOe SBILIIOTCS JOIIOIHUTENLHBIM UCTOUHIKOM NH(OpMAIIIN A1 UUTAT eI

Ecnn yuraTens 3alHTEpecoBalla Kakas-TO BbICKa3aHHAas aBTOPOM MEICIID,
HE HaIIe/AIIas moJpoOHOro OCBEIICHMI B JAaHHOM HCTOYHHKE, OH MOXKET oOpa-
TUTLCS K TEKCTYy HNCTOYUHNIKA, YIIOMUHAEMOT'O B CHOCKE, IHOO K HMCTOUHUIKY, KO-
TOPBIIl OH MOJKET HallT! B CIIICKE JINTepaTyphl, PEKOMEHAOBaHHOII aBTOPOM IS
CaMOCTOSTENIBLHOTO M3y YESHNS.

CymiecTBYeT HECKOJIbKO (hOpM BeIEHUS 3alIlCeil:

— Iu1aH (IIPOCTOI U pa3BepHYTHIN) — Hanbdosee kpaTkas gopma 3amucH
IPOYNTAHHOIO, IIpeJcTaBILItomas codoil mepedeHbL BOIPOCOB, paccMaTpUBac-
MBIX B KHUI'€ WUIHN CTaThe. Pa3BepHYTHII IIaH OpeAcTaBlseT coboii Hosee mo-
IPOOHYIO 3aIlICh MPOYUTAHHOrO, ¢ JAeTajau3anueil oTAeNbHBIX IIOJIOMKEHHH 1
BLIBOJIOB, C BBIIMCKOIl IIMTAT, CTATHCTHUECKHUX JaHHLIX I T.A. PazBepHYTHI
IUIaH — HEOIIEHHMBIN IMIOMOIIHUK MHPH BEICTYIUICHHUH C JOKIAJOM Ha KOHKPET-
HYIO TEMY Ha CEeMHIHape, KOH(epeHIIH,

— Te3HUCHl — KpPaTKo c}opMyIHpoBaHHLIE IT0JI0KEHNS, OCHOBHBIE I10JIO-
KEHISI KHHUTH, cTaThbU. Kak IpaBMIIO, TE3UCHI COCTABIISIOTCS IIOCIE IIpeBapl-
TEJILHOT'O 3HAKOMCTBAa C TEKCTOM MCTOYHMKA, IIPU €0 IIOBTOPHOM IIPOUTECHIIN.
OHHI OMOTAalOT 3alIOMHUTEL 1 CUCTEMAaTU3NPOBaTh NH(MOPMALIIIO.

CocTaB/leHHEe KOHCIIEKTOB

Bolb1Iyio pollk B YCBOSHUN H IIOBTOPEHUN IIPOHAeHHOro MaTepuaja Ir-
paeT XOPOIIN KOHCIIEKT, coep Kalliii OCHOBHBEIE e IIPOUNTAHHOIO B yueoh-
HIIKE€ 1 YCIBIMIAHHOTO B JNeKnuu. KOHCHEKT — 5TO, MO CYIIECTBY, HAOpPOCOK,
pazBEPHYTHIII IJIaH CBI3HOTO pacckasa II0 OCHOBHEIM BOIIPOCAM TEMHEI.

B kakoii-To Mepe KOHCIIEKT paccunTaH (B 3aBUCHMOCTH OT HUHAUBIIY allb-
HBIX OCOOEHHOCTEH CTYAEHTa) HEe TOJILKO Ha HMHTEUIEKTYalIbHYIO U 3MOIHO-
HaJIbHYIO, HO 1 Ha 3PUTEJILHYIO IIaMSTh, IPUUEM TEKCT KOHCIIEKTa HepeIgKO ac-
COIIUPYETCS €Ile I ¢ TeKCTOM YUeOHNKa WIN 3alIChIo eKuu. IlosTomy Jrerde
3alIOMIHAETCS COJIEprKaHIe KOHCIIEKTOB, HAIIICAaHHBIX Pa30opuMBO, C IIOAUEP-
KIBaHIEM IUIN BbIACJIEHIIEM pa3psAKoil KJIFOUEBBIX CIIOB I (dpas.

Ne PexomeHTyeMble HCTOYHHKH HH()OPMAIHH

W | Buabl cCAaMOCTOATEILHOI padoThI (Ne HICTOYHMKa)

TCSJIbHAaA HECKaA PECYPCHI

] | CamocToSITENIPHOE H3YUYEHHE JHTEPaATy- 1-4 1,2 3 1-2
PBI IT0 paszaenam Ne -2

2 | IloaroroBka K MpakTHYECKIM 14 1,2 1,3 1-2
3aHATUAM

3 | BeimonseHne KOHTpOIBLHON 14 1,2 2,3 1-2

PaOOTBIOKYMEHT MOAMMCAH

SJNERTPOHHOMW TTOLANMACERD
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8. YuedHO-MeTOqUUecKkoe U HMH(popMaLIIOHHOE 00ecrieueHHe JHCLIH-
MJIMHbI

8.1. IlepeueHs OCHOBHOI I JOIIOIHUTENLHOMN JINTEPATYPEI, HEOOXO0MMOII
JUJI1 OCBOEHNS JUCIIUAIIIINHEL

8.1.1. IlepeueHt OCHOBHOI TUTEPATYPHI:
1. HagexHOCTh aeKkTpocHaOx)eHus | yueoHoe nocodue / M. H. BoporHukos, M.
A. Macrenanenko, Y. K. Illapumnog, C. B. AHukyeB. — Craporois | Al PYC,
2018. — 64 ¢. — Tekcr : anekTpoHHHI // [{ndpoBoil 00pazoBaTeNbHBII pecypc
[PR SMART : [caiitr]. — URL: https://www.iprbookshop.ru/92990.html
2. ITomoraeg, FO. M. IIpakTukyM 1o 31eKkTpocHabx)keHmo «HagexHOoCTh U pe-
KUMBD» : yaeOHoe nmocodue / KO. M. Ilomoraer, B. B. Kaprarues, . B. Jlako-
MOB. — BopoHex : BopoHexkckuil I ocy1apcTBEHHBEIN ATpapHbIl YHUBEPCUTET
M. MimmrepaTtopa Ilerpa IlepBoro, 2016. — 192 ¢. — ISBN 978-5-7267-0889-8.
— TexcT : pneKTpoHHEI // OnexTpoHHo-Onbnnoreunas cuctema IPR BOOKS
[caiit]|. — URL: http://www.iprbookshop.ru/72737 .html.

8.1.2. llepeueHt JONIOMHUTEIILHOU JINTEPATYPHL:
1. Herec, B. A. OcHOBEI T€OpUU HaJEeKHOCTH : yueOHoe rmocodue / B. A. Herec.
— M. : MockoBCKUIl TEXHUYECKHI YHIBEPCUTET CBI3N I HHMopMaTuku, 2014.
— 73 ¢. — ISBN 2227-8397. — TeKcT : 3JIeKTpOHHEII // DIeKTPOHHO-
oudnnoreunas cucteMa IPR BOOKS : [caiir]. — URL:
http://www.iprbookshop.ru/61518.html Herec, B. A. OcHOBEI Teopun HaJ[€KHO-
cTH : yueOHoe nocodoue / B. A. Herec. — M. : MockoBCckUIl TEXHIUECKUIT Y HU-
BepcureT cBa3u U uHopmatuxy, 2014. — 73 ¢. — ISBN 2227-8397. — TekcrT :
SJIEKTPOHHBIN // OJIekTpoHHO-0nbmuoreuHas cucrema IPR BOOKS : [calit]. —
URL: http://www.iprbookshop.ru/61518.html

2. PesxxuMbl paboTH HEITpaJiell CICTEM AIEKTPOCHAOKEHNSI OOBLEKTOB
| OnexTpoHHBI pecypc]| : yuebHoe mocodue / B.A. Omenkos [u ap.|. — Onek-
TPOH. TEKCTOBEIE JaHHbIE. — OMCK: OMCKUI1 TOCY1apCTBEHHBIN TEXHIUECKNI
yausepcuret, 2017. — 80 ¢c. — 978-5-8149-2515-2. — Pexum goctyna:
http://www.iprbookshop.ru/78464.html

8.2. llepeueHb yueOHO-METOAUUECKOro OOECHEUEHUSI CaMOCTOSTEILHOI
pabOTEI OOyYarOIMUXCA 0 AUCIUIINHE «HageKHOCTh 3IeKTPOsHEPreTHIeCKIX
CHIICTEM

1. Mertoandeckue pekoMeHAaIlNN JJI IIOATOTOBKU K IIPAKTUUYECKIM 3aHATUAM.
2. Metoandueckne peKOMEHIAIIU 110 OpraHM3aI[ll CaMOCTOSTEILHOI PaOOTHI
CTYI€HTOB.

3 Me’mﬂ%ﬁ_ﬁgﬁgmaunu 10 BEIIIOJTHEHIIO KOHTPOJLHOII pabOoTHI.
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8.3. Ilepeuenp pecypcoB HH(MOPMAIIMOHHO-TEIIEKOMMY HUKAIIUOHHOI CETH
«IHTEpHET», HEOOXOMNMBIX JJISI OCBOCHIIS AUCIIUIUINHEL

1. http://www.biblioclub.ru -ObC " YHupepcurerckas Oudanoreka oHnaiy"
2. http://www.iprbookshop.ru/ - OnexTpoHHO- ONONIMOTEYHAS CICTEMA
[PRbooks

9. llepeyeHr HHPOpPMALIMOHHBIX TEXHOJIOTHH, MCIOJIL3YEeMbIX IIpPH
OCYIIECTBJIEHHUH 00pa30BaTe/IbHOI0 IMpoLiecca Mo AUCHUILINHE, BKIIOYAs
nepedyeHb MPOrpaMMHOro odecriedeHUs1 1 HHGOPMALIMOHHBLIX CITPABOYHBIX
CHCTEM

[Ipn ureHUN JIeKIUi UCIOJIb3YETCI KOMIIBIOTEPHAI TEXHIKA, JEMOHCTpPA-
IUI I[PEe3eHTAIUOHHBIX MYJILTUMEIUITHEIX MaTepuanoB. Ha ceMHHapCKUX U
IPaKTUUECKNX 3aHATUSX CTYAEHTHI MIPEACTaBIIIIOT Hpe3eHTaI[UH, I0JAT0TOBIEH-
HBI€ MU B YaCELl CAMOCTOSTEILHOIT paOOTHI.

HNupopMallioOHHBIE CIIPABOYHBIE CHCTEMEI:

MudopMallIOHHO-CIIpaBOYHBEIE U HH(OPMAIMOHHO-IPABOBLEIE CHCTEMEL,
IICTIOJIB3YEMBIE IIPU U3YUEHUH JICITUIDINHEI:

I | http://docs.cntd.ru/  OmnexTpoHHBIN (QOHJ IIPpaBOBOM U HOPMATUBHO-
TexHuueckol JokyMmeHranun TEXOKCIIEPT

2 IIpodeccuoHamLHEIE CIIpaBOYHEIE CIHICTEMEI TexskcnepT
http://vuz.kodeks.ru/

HpDI‘paMMHDE oDecIIeueHNE:

I | Microsoft Windows Professional Russian Upgrade/Software Assurance
Pack Academic OPEN 1 License No Level- munensns Ne 61541869 ot

15.02.2013. BeccpouHas JINIEH3 M.

2 | Microsoft Office Russian License/Software Assurance Pack Academic
OPEN 1 License No Level - munensug Ne 61541869 ot 15.02.2013 Bec-
CpOUHAasd JINIICHRS.

OOKYMEHT NMoanncAaH
ANEKTPOHHOM NOONMUCEID
wbukatr: 2C0000043E9ABBBO952205E/BAS00060000043E

E Ia0erey LIeD3yxoBd iTeHHE Ad1eKCaHdDOBHLS
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