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HarmeHoBaHHE IIpaKTHYECKHX padoT

CoaepKaHHe IMPaKTHYECKHX padoT

[IpakTHueckas pabora Nel Pacuer nmokasaresiel HaJe KHOCTH CTPYKTYPHBIX CXEM

IIpakTHueckasa paGora Ne2 TeIUIOBEIE PeKHMBI H HArpys30o4Has CIIOCOOHOCTH
TpaHC(OPMaTOPOB

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

[IpakTHyeckasa padora Ned Pacuer MaTeMaTHUYeCKOrO OKHIAHHA yinepOa
noTpeduTeneil METOLOM CTATHC THYECKHX HCITBITAHIIT

[IpakTHueckasa pabora Ned PacueT nmoxasaresaeH HaJle KHOCTH
pacIIpeIeINTEIIBHOIO YCTPOHCTBA HAa OCHOBE YITPOIIEHHON MOJEIH OTKa30M BhI-
KIroyaTesen

[IpakTHuyeckasa pabora Ne6 OrpefesieHHe MaTEMAaTHYECKOr O OXKHIAHII HETOOT-
ITyCKa 3JIEKTPOSHEPIHMH B KOHIIEHTPHPOBAHHOH CHCTEME METOOM

«repebopa KO3 HIHEHTOBY

[IpakTiyeckas padora Ne/ DIeKTpoCTaTHKA.

[ IpakTHueckasa pabora Ne8 BrIOop aBapHITHOIO pe3epBa MOIIHOCTH B D2C
YyeGHO-MeTOHYECKOe H HH(POPMAaIHOHHOe o0ecIieYeHHe JHCIIHIUIHHEL
[IepeyeHp OCHOBHOH M JOIIOTHHTEIBHOH JHTEPaTyPhl, HEOOXOIHMOM IS OCBO-
EHH S JHCIHILIHHEI
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BregeHue

[IpakTHYeCKHE 3aHATHS CO3JA0T OITHMAlIbHEIE JHIAKTHYECKHE YCIOBHS IS JeSTelIbHOCTHO-
'O OCBOEHHS CTYJEHTaMH COAEPKaHHI H METOMOIOIHH H3y4aeMOH JHCIHMIUIHHEL « HamgeXHOCTh 3MeK-
TPOSHEPreTHUECKHX CHCTEM), HCIIOIb30BAHHE CIIEI[HAJIFHOI'O I1a00opaTOpPHOro O0OPYAOBAHHS H TeX-
HHYeCKHX cpeZicTB. [IpaKkTHYeCcKHe 3aHSATHS 3aHHMAIOT IIPEHMYILECTBEHHOE MECTO IIPH H3YYeHHH 00-
IenpodecCHOHAIFHEIX H MPOo(eCCHOHAIBHBIX JHCIIHIUINH. [IpakTHYecKHe 3aHATHS ITPOBOASATCS C Ie-
JIbI0 BBRIPAOOTKH IMPAKTHUYECKHX YMeHHH H IIpHOOpeTeHHS HABBIKOB B PeIlleHHH 3aJa4, OTPabOTKH
VITpa;KHEHHH, BEOTOITHEHHH YePTeKEH, IPOH3BOACTRBE PACUETOB H T.II.

[{empro MpakTHYe CKHX 3aHSATHI SBILIETCS (DOPMHPOBAHHE IMPaKTHYECKIX YMEHHH — ITPOdeccH-
OHAJILHBIX (BBIMIOJHATH OIpelelIEHHBIEe JIeHCTBHS, ONepaliH, HeoOXOMHMBIE B ITOCIEAYIOIEM B ITPO-
(peCCHOHAIIbHOH AeSTelIbHOCTH ) HIH YueOHBIX, HEOOXOJHMEIX B IOCIEAYIOMEH YUeOHOH JesITeIbHO-
CTH T10 O0ImenpodecCHOHAIIEHEIM H ITPO()eCCHOHATIBHBIM JTHCITHITIHHAM.

BII@J’JIIGI‘I)&(I)H‘-IECIGIﬁ CITHCOK COACPKHT CBCACHITA O CHpﬂEG‘IHGﬁ JINTCPpaTyVpe H JOITOJIIHHUTCIIBHBIX H3JaHI-
HX, HeOOXOIHMBIX 15 YIIIY OJIEHHOT O H3YUCHITA OTACIIBHBIX BOITPOCOB.

AOKYMEHT NoanmcAH
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1. I]ens u 3a0auu uzyyueHus OUCUUNTIUHDL

[lempr0o OCBOEHHMA AUCIILIMHEL «Haje:KHOCTh 3IEeKTPOSHEPIeTHYECKHX CHCTEM) SBIISIETCS
O3HAKOMIIEHHE CTYAEHTOB, CIIELHATIH3HPYIOIMHXCA B 00JIAaCTH IEPEJaYl H PACIIPeIeIICHIS 3IIeKTPH-
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 HaJle KHOCTH, IIOHATHEM 00 yIepOe OT IepephIBa 3JIeKTPOCHA0KEHHS,
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 HaJAeKHOCTH Pa3/INYHBIE CXeMEI 3JIeKTPOCHA0KEHH S IIPOMBIIIIIEHHBIX
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}HIEI—H[}I.

3. Haumerosariie npakmuieckux paoom

M3 HUX TTpaKTHYE-

No Temrl HarmeHoBaHIe TeM JUCIIIUIHHBL, HX KPaTKoe O0BeM
ICLIMTUTHHBI COJIEP KAHHE JacoB CKdJ ITOAT'OTOBKa,
— Sl YJacoOB
6 ceEMECTp

IIpakTHueckan padora Ne 1. BBegenne. 3aaa-
YH H HCXO/AHbIE M0JI0KeHN A OIeHKH HA A€ KHO-
ctl. IlousaTrne o Hage:xxHocTH DOC.

1.2 PacueT 1okaszaresiel HaJe KHOCTH CTPYKTYPHBIX 1.5 —
CXEM.

M3y4uTh pacueTsl IMoKa3aTelleH Hale)KHOCTH
CTPYKTYPHBIX CXEM.

IIpakTHieckas padora Ne 2. Ilonsrie o noka-
3aTeJISIX HAJEeKHOCTH — e JHHHYHBIX, KOM-
IUIEKCHBIX, IEPBHYHBIX, BTOPHYHLIX. [loHs-
THe 00 ONTHMAJILHOI HAJAe:KHOCTH T €IUIOBEIE
PEKHMEL H Harpy304YHas CIIoCOOHOCTh TPaHC-
(pOpMaTOPOB.

M3y4HTEH TEIIOBEIE PeKHMEL H HAIPY30UHYIO
CITIOCOOHOCTH TPaHC(OPMaTOPOR.

34

IIpakTHyeckas padora Ne3. IlociieacTBHA Ie-
pPepbIBOB NIEKTPOCHAOKEHHA H HX TEXHHKO-
IKOHOMHIYeCKAs olleHKa. OnMHUcaHHe npolec-
CcOB (DYHKIIMOHHPOBAHHMSA JIEMEHTOB CHCTEMbI
3.6 wiekTpocHAO:keHHA (COC) m CIC. TemnoBoe 1.5 —

CTANAHUWA WA TAanmum Tnancdhoanwa TOPOB.
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MaTHYeCKHX MoJe/iel Hade:KHOCTH. Mert 01bl,
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pellleHHH 3224 HCCJIeJOBAHIA MAT. MoJeJiel
HAJe’KHOCT H.

ABapHiiHbIe H CHCTEMaTHUYECKHE ITeperpy3KH
TpaHCc()OpPMaTOPOB.

M3yunTs aBapHiiHBIE H CHCTEMaTHYeCKHE IIepe-
TPY3KH TPaHC()OpMaTOPOB

IIpakTHueckan padora NeS. OneHKa TOYHO-
CTH MaTeMaTHYeCKHX Mo/JeJiel HAJeKHOCTH |
METO0B HX HccJiegoBaHusAa. O 0ocHOBaHHIE HC-
I10JIL30BAaHHA 1M olleHKH HagesxkHocTH COC
CIIENHAIM3HPOBAHHBLIX MAT eMATHYECKHX MO-
neJien.

PacueT 1nokasaTenel HaJleJ KHOCTH
PACIIPENEIIHTEIIPHOTO YCTPOHCTBA HA OCHOBE
VITPOIIEHHOH MOJEIN OTKa30M BEIKIIFOUATEIIEH.
Hayuurscs pacCUHTEIBATh ITOKa3aTelH HaleKHO-
CTH cXeMbI PY m1d Haubolee TSOKeIbIX BUIIOB
aABaPHI.

9,10 1,5

IIpakTHyeckas padora Ne6. MaremMaTrnyeckne
MO/1eJIH H KOJIHIeCTBEHHbIE PACUYETHI HAIE K-
HOCTH CHCTeM. JIOrHKo-aHAIMTHYECKHI Me-
TOJ PacueTa HAAEKHOCTH.

Orpe iefieHHne MaTeEMaTHYECKOI O OKHIaHH ST
HeJOOTITYCKa 3JIEKTPO3HEPIHH B KOHIIEHTPHPO-
11,12 BAHHOM CHCTEME METOJIOM 1.5
«riepedopa Ko3( (PHIIHEHTOB)).

Hayuurscs onmpeaeiiars MaTeMaTHYECKOE OKH-
ITaHHE HELOOTITYCKA AIEKTPOSHEPIHH B CHCTEME
MeTOZ0M "Tepebopa kKoa(ppHIFeHTOB",
TIOACYUTATh MaTeMaTHYeCKOe OKHIaHHe yInepOa
OT HEMOOTIIYCKa

IIpakTHueckan padora Ne7. O01mue cBe/leHHA
00 oIleHKAX BA’KHOCTH 3JIEMEHTOB H CIIOCO0BI
OolleHKH. Ba’KHOCTD 3JIeMEHTOB HA BePOAT-
HOCTHOM YPOBHe 3aJaHHA cHcTeMbl. O codeH-
HOCTH TeXHHKO0-7KOHOMHYECKHX PACYETOB B
JHePreTHKe.

PacueT MaTeMaTHYeCKOr0 OXKHAAHH S yilepOa
rorpeGHTeIel METOAOM CTATHCTHYECKHX HCIIHI-
TAHHH.

Hayunrscs orpeaesisars MaTeMaTHIeCKOE OXKH-

IaHHe yiepoa rmorpeOuTenel MeTOIOM CTaTH-
CTHYECKHX HCITBITAHHII.

13,14,15 1,5

IIpakTHieckas padora Ne8. Henage:KHOCTh
00beKTA PHEePreTHKH H CBA3AHHDbIE C Hel
IKOHOMHYECKHE HAPYIIEHHA. Y ObITKH IO-
TpeOHTes, BbI3BAHHbIE HEHAAEKHOCTHIO
00beKTA PHEePreTHKH. Y OBITKH NP OH3BOIH-

JNOKYMEHT MoanncaH 1 7 "HaI€sKHO-
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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 SBIISIOTCS
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:

AW, =P Twmm 1—q, )T (1.1)
I' =% Hom 2760 mn qpﬁ 6Nt > *

I'AC E.-cm — HHCJIO H4ACOB HCIIOJIb30BaAHITA }"CTEIHGEJIEHHGﬁ MOIMTHOCTH I'CHCPATOPA.

W, T'em —4acToTa OTKA30B H CpEeaHEE BPENMA BOCCTAHOBIICHIA TpﬂHC(l)DpMﬂTGpa;
(ps — BCPOATHOCTE PCMOHTHOI'O COCTOAHHA 6]1(}1{&:. OITpcOCIIACMAA BhIPAKCHHCNM.

ol +ul,
8760

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

q (1.2)

TPOSHCPI'HH OIIPCACIIAOT Kak,

T
&WF — PHGM 8;}; (mH}.T &m + mE‘T 66 )(1 o qPﬁ )Tgm_:' (13)

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
ycn |
&me :&Pmp 3760 (mm.Tem + mETEE )(1 o qPﬁ ) (L.4)
VH.[EP@ OT HEJOOTIIYCKaA JJICKTPOSHEPIHH JIJIA BHEI{'I‘I)GCTHHL[IIﬁ OIIPEACILACTCA ITO BEIPAKEHHIO.
V=V + Vi + Vi, (1.5)

rae Ve — yiep0 cHCTEME, CBS3aHHBIH ¢ BHETUIAHOBBIM BOCCTAHOBHTEILHBIM PEMOHTOM, BKIIIO-
YEHIE MeHEE SKOHOMHYHBIX PE3EPBHBIX aI'PETaTOR H YBEIIMUEHHE ITOTEPD B CETH,
Ve—vimiend or cHIXKeH U S YACTOTRI

AOKYMEHT MNoaricAH
SNEKTPOHHOW NOAMUCHIO I BHEI{TPGEHﬂﬁ}I{EHHH OIS HGTPE@HTEHH.
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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 ITOACTaHI[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 ol rox’ roj
TpancopmaTtop 25 MB-A 1,2 0,01 0,01 0,2 0,01
JImmug 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 MOANUCAH
ONEKTPOHHOW NOAMUCHIO I Pwem = 40 MBm, cos@=0,8. Uepesz PY 110 kB
Ceprudmkat: 12000002A633E3D113AD425FB50002000002A6 ]
Bnapeneu: Webayxoea TaTbAHa AnekcaHapoBHa [

BIX aBAPHIHEIX PEKHMOB I10 CTEIEHH TSDKECTH:
[encteutenex: ¢ 20.08.2021 no 20.08,2022 S IBYX TTHHHH (AP = 60 Mij;
2) moTeps ABYX TpaHchopMaTopoB (AP = 40 MBm);
3) moTeps OJHOH ITHHHH H OJHOTO TpaHchopMaTopa (AP = 32 MBm),
4) motepst oHON THHUH (AP = 20 MBm);



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 <«+71

q3 =3T3 +@s5T5+ L3 ( p52 pT):O:OH;
T +T

Q4 =0Ty +OsTs+ 1y ( p42 £2)=0,0085:

5
gs = @5Ts = 0,00004; go— > q;=0,9762 .
Jj=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 3HAMEHATEIE - JIMTEIBHOCTEH 3TOr0 PeiKH-
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
AW,y = 30,9 T AP, i
J=0

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

5
AW,on= 2,039 i Ton A -

J=0
CyMMapHBIH HeJIOOTITYCK UIS ITOBPEKAEHHH 1-TO AIIeMeHTa:
[OKYMEHT MOANMUCAH
3NEKTPOHHOW NMOAMNMMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A86 \Popii 1, ﬂﬂ{f&‘P ﬂﬂlj)'

Bnapeneu: lLlebayxoea TatbAHa AnekcaHapoBHa

Oeicreutened: ¢ 20.08.2021 no 20.08.2022

[HAMH OIIPEAENINM PACUETHEIN HEOOTITYCK 3IIEK-
LFUJEUFJ. riri.

AWi1z=10,0110,9762(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,z =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
32T 12 60 | 40 12 | 60| 12 12
U105 8765 | | T | 058765 | | 87,65 |05 | 87,65 87,65
32 12 60| 40 60 | 20 12 12
21 OO 05 18765 | 05 | 87.65 | " l05]8765| | 87,65 87.65
| 20 20 20 60 12
Lo 8,765 | | 8,765 | | 8765 | ' ] 8,765 8,765
| 20 20 20 60 12
YOl - 18765 | 7 18765 | T 8765 | T | 8765 | ' 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
00210511753 |05 | 1753 |~ |1753 |~ | 1753 | ' 17,53
60| 20 60| 20 [60] 20 [60] 20 |60 | 12
0021 0511753 | 05 | 1753 | 05 | 1753 | 0.5 | 17.53 | 0.5 | 17.53 '

IIpn Gomee TOYHBIX pacyeTaX MOI'YT VUHMTBIBATHCS aBapHIHBIE PEXHMBI 3JIEKTPOYCTAaHOBKH,
CBSI3aHHBIE C OTKa3aMM PEJIEHHOH 3aIl[UTEI. Y CIIOBHAS BEPOSTHOCTH OTKa3a OCHOBHBIX 3aAII[HT MOJKET
O®ITH olleHeHa 3HadeHHeM 0,005 [1]. JI1sg 3THX aBapHITHBIX PEKHMOB COCTABIIETCS JOIOIHHTEIIbHAS
TadImi[a pacueTHEIX CBI3E.

B OTJeNBHBIX clIyyasx MOryT OoJiee TOUHO OIpeAelIeHbl JUIHTEIBHOCTH aBAPHHHEBIX PE KHMOB.

EcIIH 3IeKTpoyCcTaHOBKA HAaXOAIWIACh B PEMOHTHOM COCTOSHHH, TO BPEMS BOCCTAHOBIIEHHS MO-
KET OIPEMEISITHCS IIEPHOAOM, HEOOXOAMMBIM VIS 3aBEPIIEHHS IUIAHOBOI'O PEMOHTA.

Ilpumep 2. 3amanne. ONpeleldTh BO3MOKHBIH T'OZOBOH HEIOOTITYCK 3JIEKTPO3SHEPIHH IS
CTPYKTYPHOH cXeMbl K3C 3x500 MBT, mmpeocTaBlIeHHON Ha pHCYHKE 1.2,
Hcxoonste oannste. SHeproOnoku Pur = 500 MBm;, Tyem = 7000 u/200. MecTHEIIT ITPOMBIII-
JIEHHBINH paiioH Ha HanpsKeHHH 220 KB: Page = 300 xBm;

JJIEMEHTOB IIPHBCIACHDBI B tabmmae 1.3.

OJOKYMEHT NoanmvcAH
SNEKTPOHHOWM NOANUCKHIO

Bnapeneu: lLlebayxoea TatbAHa AnekcaHapoBHa
NeitcTeuTenen: ¢ 20.08.2021 16/20.08.2022 Te U Ty
l/Ton y/] l/Ton y/]
SHeprodmoxu 500 mBT 11 120 1 600

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

Peruenue:
1. OmpeensseM BepPOSTHOCTh PEMOHTHEBIX PeKHMOB SIIEMEHTOB!
11 x12041x600
SHeprodlloka ¢ 6 = =0,219:
8760

IPyTIa TpexX ogHO(a3HBIX aBTOTpaHcpopMaTopoB Omoka ATH

0,04 x 200+ 70
8760

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

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

qpmuﬁ =3 X

=3 x0,0089=0,0267.

AW~ =500%10> @(3 % 0,04 % 200 + 0,04 x 20)(1—0,219) =
r 8760
—7.74 - 106 kBm -y

200
4. O1ieHHM ITOCIIEACTBHS IIOTEPH TPAH3HTHOH MOIIHOCTH H3-3a aBaAPHHHBIX OTKIIFOUeHHH ATDE.
Ocrasimics B padore ATE cMOXKET epeiaTh BCIO TPAH3HTHYIO MOIIHOCTS, T.K.

300
1 AC —1 ANN ~ — .
[IOKYMEHT MOAMNUCAH |E_ 333MB-A.
SNEKTPOHHOWM NOA4NnMNCbkLIO chat
Ceptuchmkar: 12000002A633E3D113AD425FBS50002000002A6
Bnapeneu: lLlebayxoea TaTbAHa AnekcaHapoBHa

orpa otka3z ATE (mmn BI') mpoHcxXoauT Bo BpeMs
Neicrentened: ¢ 20.08.2021 no 20.08.2022

CPpEenHAS IIHTEIIBHOCTE aBaPHIL TaKOI'o poJaa:



z miqui_,f =2(® g d pam XO:STpam T mEQp{mJ.TﬂH):

=2(0,04x0,0267 x0,5 x70+ 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 =25-10°+2-7,74-10° +0,018-10°=18,0-10° XBm -4
6. Yiep0 oT HeJOOTITyCKa 3IeKTPO3HEPTHH 10 BhIpakeHHIo (1.5):

3f:0j5-uyﬁ-1axyloﬁzz705”“mzﬂﬂéé;@.

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.

Wcxonnele nannbie Ji1s pacueta: =50 km, € 7, =80 km, Sum = 40 MB-A, Pax

= 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

AJOKYMEHT NOAMNMUCAH
SNEKTPOHHOW NOANMUCLIO
Ceptudurkar:: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Webayxoea TateaHa AnekcaHapoBHa

a3aTenu TpaHC(OPMAaTOPOB ONUpaiCh Ha

Oeicreutened: ¢ 20.08.2021 no 20.08.2022 DHpEﬂEHﬂL HH.I"p}"BGT-IHy}D CHDCD6HGCTB
-1-paﬂquupma-mpm:; U paiiﬂblivljfi cuclrecmMdMi OXJIAAJICHITA



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 =98YC.

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.H — Q.HHG.H 1 —I— d 2

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

(2.2)

AOKYMEHT MNOAnMcAH | | -
S HERTPOHHOM HOMMACHIS B HanOOJIEE HArpeTOll TOYKE HaJ TeMIIEpa
Ceprudmkar: 112000002A633E3D113AD425FBE0002000002A6 nTelnbHoil Harpyske K B yCTaHOBHIBIIEMCS
Bnapeneu; llebayxoea TatbAHa AnekcaHapoBHa |
EHIA
NleiicTauTenen: ¢ 20,08.2021 fio 20.08.2022 eMBI OXJIaxgeHnsd (Tadmn. 2.1).

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)
50,9
1+5x0.8

6,,=55 =300
' 1+5

Torna:
g, =23.08"°=161:

HHIIM
S, =9 +6,+6, ~=25+399+161=81°C.

HHIMM

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
KaJXkJ{0il CTYIEHH 13 CIIEAYIOIMUX BEIPaKEHNI:

_An
O)=0p+ (0, -Gy N1 —e I,
0, =01+ (0, -G N1 —e T > (2.3)
_Ah
6’]1*1 :6]}"1—1 + (9_}?}"1 - Yn-1 )(1 —e J ):
rne 615, B .., G, - MOpeBLINIEHNE TeMIlepaTypbl Macja HaJ TeMIEepaTypoii

OXJIaXKJIaroII il CPEABLl B YCTAHOBUBIIIEMCS peXNMeE IIpU Harpyzkax K;, Ky, ..., Ky
I’ — TeruIoBas IOCTOsIHHAS BpeMeHH TpaHcdopmartopa. IIpu oTcyTcTBUU AaH-

NOKYMEHT NOONUCAH ] i
SNEKTPOHHOW NOAMVCHIO TOPOB, BHINIYIIIEHHLIX IOCie 1975r., cineny

Ceprudonrat: 1112000002A633E3D113AD425FBS000200000246 OB C CUCTECMaMH OXJIaxXICHIIA LI HrJ I
Bnapeneu: lLlebayxoea TatbAHa AnekcaHapoBHa _

KH Tgﬁ SHAYHUTCIIbHO MCHBIIC IIPHBCACHHBIX
NleiicrauTenex: ¢ 20.08:202110/20.08.2022 icpopmatopa 7. Cornacao '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
2 )
Peutenue. Ilo popmyne 3.2: 6, :55[1 +15 2’4 J —18.6°C;
= +

&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+(18,6—-15)(1-e 3 ):16,75"?(_7;
4
0,,=16,75+(279-16,75)(1—e 3 ):2506‘;
2
0,3=25+(379-25)(1—e 3 )=25+17,25 =31,27°C.
K
1 4
0.8 |
0.6 T I—Ii
0.4
02 T
I I i i > -t
2 4 § 8
PrcyHok 2.1- I'padHk Harpy3kH TpaHc(hopMaropa
NOKYMEHT NOAMMUCAH

SNEKTPOHHOW NOANMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TatbAHa AnekcaHapoBHa

Oeicreutened: ¢ 20.08.2021 no 20.08.2022



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 mOBBEIMIEHUN TEMIIEPATY Pl N30JIAIUN B COOTBETCTBUM C 3aKOHOM AppeHuyca
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-
el

NOKYMEHT MOOMWUCAH =B (3.1)

ANEKTPOHHOM MOANMUCHIO : .
Ceprucuar ' 12000002A633E30113AD425F B50002000002A6 - Billd M3OJIALHH,

Bnapeneu: LeBayxopa (aTeAHa AnekcaHpoBHa *TOI TOUKE.
NeiicteuTteneH: ¢ 20.08.2021'no 20.08.2022 I
vV —a(9-9
Ve — =g W Phan) (3.2)

V

HOM



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

HBIM H3HOCOM HM3O0JISIIIN:
B — @5 30) _5a(9-8,0,)/0.693 _ 5(9-8,5,)/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:
CYTOUYHBIN M3HOC M3OIIAINU IPH U3BECTHOM TIpaduke H3MEHEHHS TEMIEPaTypPHI

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

n
Fc:ym. ZZF*iti : (3.5)
=1
HzHo0coM N30JHAITNIT Ha YHAaCTKax, I'/ZIC TCMIICPATYpPa oOMoTKkHu MeHbIne S8OPC MOX-
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
W/
v i : : i : > t
4 8 12 16 20 24
Pucynox 3.1
Pewiernue:
ONOKYMEHT NMOoAnmcAH 5
3NEKTPOHHOWM NOONUCHLIO - o0 _
Ceptudhmkar: - 12000002A633E3D113AD425FBS0002000002A6 — |=28 C,-
Bnapeneu: lLlebayxoea TatbAHa AnekcaHapoBHa
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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+ (54,7—-28)(1—e 2)=385°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

08 =54,7+(33,6—547 )(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

M3MmeHeHNe TeMIlepaTypbl HanOoJiee HarpeTol TOYKU OOMOTKHM OIPEEIISETCS :
1 =30+33,6+528=116,4°C, Séﬂml =124,6°C urT.x (tabm 1.2).

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

S

F = -(120,5-98)/6 _4 3.45,

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

L)
T T NP Y TN TR YT RR W N T AT Y TTNYN MM MRS AT Y AT Y T L RN J""!"KII CDC"I"H EIi]['
! .

ONOKYMEHT NoanncAH
3NEKTPOHHOWM NOONMUCHIO = 35:8 CYT.
Ceptuchmkar: 12000002A633E3D113AD425FBS50002000002A6
Bnapeneu: lLlebayxoea TatbAHa AnekcaHapoBHa
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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, uro HemomryctuMo. lloguepkHyThIE 3HAUEHN YKa3bIBalOT HAa 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-
ThIl rpatbmc (pucyHOK 3.2) cieyeT BBIIIOIHSATE B CIEAYIOMEl MOCIe0BaTEIILHOCTIL.

AOKYMEHT I'IDﬂI'IIfICAH [HIIFO HOMHHAJILHOU HaI'Py3KH Suon WIN HO-

SNEKTPOHHOW NOANMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: | Lle6ayxopa TatesiHa ArleKcaHaposHa I Harpy3KH ¢ UCXOJHBIM I'pa(PUKOM Ha IIpO-
CTOK HamOOJbIIEH Ieperpy3Ku Ipo 0K U-
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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 Al + S%&tz + ..+ Si&tm
Aty + Aty +...+ AL,

K, = (3.6)

S

HOM

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

34TCM OIIPCACIIUTE 3HAUCHUA Sq, 55, ..., Sp :

6. K 2 SKBHBAJICHTHOTO rpaduka IpegBapUTelIbHO paCCUUTHIBATh II0 (popMy JIe
C 1 () A+ (53) ARy + .+ (s ) AR,
S o | Ahy +Ahy + ..+ Ah, |

K

(3.7)

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

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

_(Ky)th

Z =
(0.9K 1rax )

(3.8)

OJOKYMEHT NoanmvcAH
SNEKTPOHHOWM NOANUCKHIO
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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

TR T

[OKYMEHT MOANUCAH | [IyCKAE€TCs B HCKIFOUNTEJILHBIX Y CJIOBISIX,

SNEKTPOHHOM NOAMUCHIO j ]
Ceptucbukar 12000002A633E3D113AD425FB50002000002A8 skenus. B coorerctBun ¢ I'OCT 14209-85
Bnanenel: | lLleGayxosa TaTbiHa AnekcaHapoBHa rcsl OIYCTHMBIE aBapHUiiHbIE IIEperpy3Ku
NeiictanTenen- ¢ 20.08.2021 o 20.08.2022 [YIEHYaTOMy IPauKy [PH TeMIEpaType

OXJIAXK JIAFOIEN CpeJibl OT —ZU JO +4U"C. COOTBETCTBYIOIIUII N3HOC M3OJISAIUUA MOJKET
OBITH ompeeneH o Tadm I12.15 — I12.3]1, B KOTOpHIX HNpHBEACHBI 3HAUYEHUS OTHOCU-

TCIIEHOI'O N3HOCA HM30JIAITITIT F.



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 cxeMHOII HaJICKHOCTH SHCPIOCHCTEM HMJIN HMX OTACIIEHBIX yacTell CBO-

AUTCA K OIIPCACIICHHIO HaCTOT BO3HHUKHOBCHIIA I1 HpDﬂDH}KHTEHEHDCTEﬁ I BEPOAT-

HOCTell (KOQ(b(bIIHIiﬂHTGE) X Pa3JIM4dHBIX C‘DCTOHHHFI: B KOTOPEIX HC oOecIIeuIBaeTCd

IIOJIHOC Y IOOBJICTBOPCHIC CIIPOCa Ha 3JICKTPOSHCPIHHO. HpH ITOM MOKET HMCIIOJIB30-

BaTbCA PAL (l)DpMyH, ITIO3BOJIAROIIIIC HalITU BCPOATHOCTI Pa3JIMYHBIX COCTOSIHUII I'PVYIIII

HACHTHHHBEIX 3JICMCHTOB, HAIIPHMCP I'CHCPHPYVIOIIHX arpcraToB BHEKTI}DCTHHHHE:, d

TAKKC HaCTOTEI I CPCAHNIC IIPOJOJIKHTCIIBHOCTH OJHOBPCMCHHOT'O IIPOCTOA ABYX 3JIC-

MEHTOR TN CORTATTEHUN X OTKAROR W TTHI HAaJIOKEHIN OTKaza OIHOI'O 2JIEMCHTA Ha
OJOKYMEHT NoanmncAH

SNEKTPOHHOW NOAMNUCHIO I IIPHMHIOHUIINAJIBHO IIO3BOJIARKOT PAaCCHIMTHI-

Ceprudbmkar: . 12000002A633E3D113AD425FB50002000002A6 UECKIIX 3ajat. MﬂT‘DﬂBI:. OCHOBAHHLIE HA
Bnapeneu: llebGayxoea TatbAHa AnekcaHapoBHa

MM 1 paCCMaTpPHBAIOII M (byHHL[HOHHpO—

3 ] (bIX COCTOSHUIA.
BHMETHM:, qTo EGD6H_[E MCTOAEBL pacHcTa HAaACKHOCTIH SHCPIroCHCTEM MOXKHO

Pa3AC/INTE Ha AaHAJIMTHHCCKHC M HCIIOJIB3VIOIIHC CTATHCTHHCCKOC MOJJCIINPOBAHIIC.
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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-

HOCTBL INTAHOBRIX M | 1/rojm, u T; , 4, a Takxke BpeMs, HEOOXOMMOE IS BBLISIBIIEHIIT
OTKa3aBIIEro BBEIKIIFOUATENI, , U, M BpeMd JJIS OTKIIOUeHNs (BKIIOUEHUS) pa3beJUHU-
Tersl To, 4. B cxeme PY Bce anmeMeHTH U COOpHBIE IIHHELI 0003HAYUSHEI ITOPSIIKOBLIMI
HOMEpaMI, a BBEIKJIFOUATEIIN — IIapaMI HOMEPOB, COOTBETCTBYIOMIUX O00ObeqUHIEMBIM
MU 3JIEMEHTaAM 11 COOpPHEIM IIIINHAM.
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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

AJOKYMEHT NoanmcAH
3NEKTPOHHOWM NOONMUCHIO J[.LKI.
Ceptuchmkar: 12000002A633E3D113AD425FBS50002000002A6 —
Bnapeneu: llebGayxoea TatbAHa AnekcaHapoBHa | 8 Tﬁ‘:‘
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[~ CPEAHAA 1IPOJI0JKUTEIIbHOCTh 1UIaHOBOTO PEMOHTA, 4.
HopmambaHOMY pexumy padoTel PY npumnmcan ngaekc 0, ko3 UIIHEHT
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./

['pyIompoBKa 371eMEHTOB, YaCTOTa OTKA30B H JJIHMTEIIFHOCTE BOCCTAHOBIEHH S ITPH PEMOHTE BBRIKITIOUATEIIS
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,
KITFOYaTeIb 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/ 1/2/ 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/ 2/5/ 2/5/ 2/5/ 2/5/ 2/5/
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 00,0004 — 0.,0004 0.0004
0.5 0.5 0.5 0.5 188 0.5 0,5 0.5 0.5
OOKYMEHT rl-{fJ,EIHHCAH o/ AT RIS/ 5/3.6/ 4/5/ 5/ 5/6/ 5/ 5/
BICEanclmHaT' 12mﬁmﬂgﬁ;@?g&gﬂgﬂgﬁﬁﬁgﬁc;gm::}r:mﬂzaa 20004 10,0004 0,0004 0,0004 0,0004 9,0004 - 0,0004
——— Briageneu: | Webayxosa TatbAHa AnekcaHaposHa U 0,5 0,5 188 0,5 0,5 0.5
5/2.5/ 3/6/ 4/6/ 5/6/ 6/ 6/ 6/
8 | AeitcTeutenex: ¢ 20.08,2021 no 20.08(2022 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 IIPHM 4AHAJIHN3C
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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'er 1
B A
: A o'cT 2
4 A i
7 2 : 5 10

Cxewma I (cxena
) MECTO)TOILEHEA)

(0

- -
f‘j’ {‘D
icrl
e m'eT2?
.
. y
a 10 a 11 4 12
i Cxexa 2
E = 3 (moayTopHas
CHRELMA)
-— -— —
4 3 L
L E— L E— |
T 3 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
6) OCHOBHBIE IIOKa3aTeJId HaJeXKHOCTU I'€HepaTOpPOB U JIOII
[IOKYMEHT MOAMUCAH S HaJleKHOCTH
SNEKTPOHHOW NMoanuchblio
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 K, Th,
Bnapeneu; lLleBGayxoea TateAHa AnekcaHapoBHa ] /’1- 18
[eitcteutenex: ¢ 20.08.2021 no 20.08.2022 O/
biok 0.25 600 | 500
JIOII 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.

A=7 - motepsa oguoit JIGII m/ct 1 m JIOII /et 2 n Gioka.
A=8 - toTeps ogHoro 610ka (Ipu peMOHTE BTOPOTO).
A=9 - moteps Tpanzuta Ha 1/cT 1. A=10 - morameHne BCEl CXEMHI.
J 1 cXeMel 2.
A=1 - morepa JIOII na /ct (JI1, JI2).
A=2 - motepsa JIOII va /ct 2 (JI3).
A=3 - motep4 tpanzurta c¢ et 1 (JI1+J12).
A=4 - notepsa oauoii JIOII /ct 1 u ucrounnka (JI1+1" i JI2+I).
A=6 - motepa JISII o/ct 2 n uctounuka (JI3+1).
A=7 - motepsa oguoro ucrtounuka (I'l, I'2, I'3).
A=8 - 11I0TEPA JIBYX UCTOUHUKOB.
[IOKYMEHT MOAMNUCAH
ANEKTPOHHOWM MOAMNMCHIO
CepTucukar: 12000002A633E3D113AD425FB50002000002A6 BEIITOTHEHUIO
Bnapeneu: lebayxoea. TatbAHa AnekcaHapoBHa

HaJEeXKHOCTU cxeMbI PY sBiseTcs Mat-
[ (A1) m pexxMoB (]).
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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 PEMOHTHOI'O pexnMa OIIpeIEIISAEeTC S KakK
Wi Tpi+liTni
K. = — 1.6
] 8760 (1.6)
a k03 (UIIUEHT HOPMAaJILHOTO PEKIIMA
_ _\m
Ky,=1 =1 K (1.7)

IIocre 3anonHeHns MAaTpHIbI PACHCTHBIX CBs3ell OIHIPCACIBGICTCAH MATCMATITHC-

CKO€ OXKIJIaHUe Jncila aBapuil Buja A; Oe3 ydera oTKaza yCTPOICTB pelIeliHON 3a-
IIUTHl 1 aBTOMATUKU:
m

1
— + . E E : . YA
M(NAI) — tp H:; mfj ij )
Jj=01=1
X}U B C o :
e U =1 , CCJIM B MATPHUIIC Ha IICPCCCHUCHIC 1-H CTPOKH I ]J-I'O CTDH6L[E1 HaXOJITCA
HOMCP paCT—IETHDﬁ aBapHnu A,

XI ; - B OCTAJIbHBIX CJIYHaAX.

3aTeM OIpEEILIETCS CPEJHEE BPEM BOCCTAHOBRICHN cXeMBI PY mmocie apapun
BiJIa 4; ( ©Oe3 yueTa 0TKaz0B yCTpoiicTB P3A)
t
T§' = —2—+ (M(Ny)Tp;
B M(NAEW ( ( AI) BU)!

A

rae 1'g; j- BpeMs BOCCTAHOBIICHIIT HOPMAJIbHOU palOTEL PY IpH IOBpeX ACHUN 1-
ro 3JIEMEHTa 1 pEMOHTE | -I'0 3JIEMEHTa

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

L
Al _ P .
Tg = M(N, ) (M (Nﬂl}TEU)'

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

AOKYMEHT NOAMNMMCAH €raToB MOJKHO 3aIllicaTbk B BHJE MHOTIO-
ANEKTPOHHOM NOANUCHIO

tcCeprudpukar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu; llle6ayxoea TaTbAHa AnekcaHgpoBHa ig Kli:”i‘l} + H{"!'_I}PH-!' + ne (5 . 1)

Nencreutened: ¢ 20.08.2021 no '20.08 2022
PHJ;' — HOMHMHAJIEHAA MOIIIHOCTDE anEFHTa.

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.

HpH ITOM CHIIKCHIIC pacnﬂﬂaraemmﬁ MOITHOCTH aI'pCraToOB IIPH BEIBOJIC Had-

CTH X B IIJIAHOBBIII PEMOHT MOXXHO YVHCCTHE COOTBCTCTBCHHBLIM Y BCIIMHYCHIICM MO III-
HOCTH HAI'PY3KI.

)_IHH OIIPpCACIICHIIA MDH_[HDCTEﬁ dI'p€lraToB, HAXO/ANIMNXCH B IIJIdHOBOM PCMOHTC

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

=1 Py myty (5.3)

PHCHPE:E[E:HEHHE cI'O IIO HEpHOﬂHM rojaa HPHGHH}KEHHD MOJXHO HpDHBEECTH

11O }"CHDEHI‘G paBEHCTBa C}"MM MHHCHM}"MDE HarpyBHH I MOIIHOCTH anEFaTDB:

BEIBCJCHHEIX B HHEI.HDE]E:-Iﬁ pEMDHT: AJIA KaKJJ0I'0 I3 HEpHDﬂDE. BTGM}’ yCHDEH}D
OTBCYHAHKOT ypaEHEHHH:

Py max + Pn.j = const;
K [

Z Pt = Z Pry i it
=1 i1

rae Pumac; —MaKCUMYM Harpy3KH J-TO IEPHOJA;

P OOKYMEHT NOANMMCAH KCA B IIJIAHOBOM PCMOHTC B

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Lebayxoea TateaHa AnexkcaHgpoeHa
Nencreutened: ¢ 20.08.2021 no 20.08.2022

[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 Z
JPy .
HH = 8760 1 ti(fp{])di
=

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 — K[ — 0,5)Py < ABuy < (i +0,5)P] = 0,5 [@“ 097 _ g t05)% (5 .6)

HEP J2a

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-

ITICHTOB ,I[E(bHL[HTEL MOIITHOCTM.
.i.an IP[, IFﬂ
=K

H (5.7)
pu i = j —k,
MaTeMaTIUECKOe OXKIJaHIE HEJOOTIIYCKa AIIEKTPOSHEPT UL
A3 = 8760P, ¥ kK. (5.8)
1 ymepoa:
¥ = 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 7 0,035
? [NOKYMEHT NOAMNUCAH [ 8 0,035
SNEKTPOHHOW Noannchbio | 5 0 045

Ceptudcmkar.  12000002A633E3D113AD425FBS0002000002A6 3
Bnapeney;  Lle6ayxoea TatbaHa AnexkcaHapoBHa 6 0,045
HewncrenteneH: ¢ 20.08.2021 no 20.08.2022 | 7 0:045
6 6 0,05 16 8 0,045
7 7 0,05 17 5 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

MOIIIHOCTII aI'p€raToB B CHCTCMC, IUIM B IICJIOC HIICIIO Ppad3 MCHBIIICC CC.
OHpE,[[EHHM KDBCI)(I)HL[HEHT IF'OTOBHOCTH 1M 3JICMCHTOB M3 11 JJIA paCcCMaTpPHB4C-
MBIX CT}’HEHEﬁ MOIITHOCTI1

NOKYMEHT MOANMUCAH
SMEKTPOHHOW MNOANMUCHIO
CepTuchikar  12000002A633E3D113AD425FB50002000002A6

Bnageneu;

I Qdecteutenen! ¢ 20.08.2021 no 20.08.2022
Bemmunny xosddunuenra K H (kosdduimenT, xapakTepU3yIOMU IIpog0JI-

lleBayxora TateAHa AnekcaHapoBHa

. Krm . KBn—m

(5.10)

M TAKIIM Oﬁp&BDM? YTOOEI BCE €ro CTY-

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 -

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.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



IIpakTHnueckoe 3aHsitue Ne 7
Tema: Pacuer MaTeMaTHUYeCKOro 0:KHIaHHSA YIep0a moTpeduTeeit
METO/J0M CTATUCTHYECKHX UCIbITAHUMN

Iean: HaYVHHUTBECA OIIPCACIIATE MATCMATHHCCKOC OXKIIJI4dHIC ymepﬁa I1O-

TpeOuTesIeil METOJOM CTAaTUCTUUYECKIX HCIILITaAHMI
3HaHMA 0 YMEeHHSA, IpHoOpeTaeMble CTYJ€HTOM B pPe3YJIbTAaTe 0CBOEHHSA TeMbI:
CTryaeHT OVIET 3HATE:
METOJ "CTAaTHCTHYECKHX HCIIBITAHHH " IJIS OIPEACIIEHHSI MAaTEMAaTHUYECKOIO
OXHMIaHHA yIiepOa ImoTpedHurenei
CTyeHT OVIET YMETS:
PaCCUHTBIBATH MAaTEMATHYECKOE OKHIaHHe YIIepOa OT HELOOTIIYCKA 3JIEKTPOIHE PrUU
IOTPEOHUTENSM METOAOM ''CTaTHCTHYECKIX HCITBITAHIH "
Dopmupyemble komnerenmun: [1K-1
AKTYAJIBHOCTh TE€MbIL. YMETh PACCUHTHIBATh MaTeMaTHYECKOE OXMAaHHe yilepOa

OT HEJOOTITYCKA 3JICKTPOSHEPI'HH B SHEPI'OCHCTCME.

TEOPETHNMYHECKAA YACTD

CyImHOCTL METOJla pacueTa MaTEMAaTHUYECKOT0o OXKIUJaHUA yilepoOa Oa-
3UPYETCS Ha METOJEe CTAaTHUCTUYECKMNX HcIelTaHU (MeToae MoHTe-Kapio)
I 3aKJIFOYaEeTCsd B MHOTOKpaTHOII BEIOOpke Ha OBM clydallHBEIX BeJINYUH
pacriojlaraéMoOll MOII[HOCTU arperaToB CUCTEMBI U OTKIIOHEHUS MOIIHOCTH
Harpy3ku oT IpaUKOB, COOTBETCTBYIOIUX 3aJJaHHBIM 3aKOHaM pacIpele-
JIEHUA, U ONPEAECIEHNN CPeJIHECTaTUCTUUYECKNX 3HAaUCHUU TOJJOBOTO HEIO-
OTIIyCKa AJIEKTPO’HEPTHH U yimepOa B MIPEeAoJIOKEHHM, YTO Kaxgas M3
CIIy4ailHBEIX BEJIMYMH (pacrolaraeMoil MOINIHOCTH arperaToB U OTKJIOHEHUS
MOITHOCTHU HArpyzKN) JEHCTBYeT Ha NPOTIKEHUH BCEro Ioja.

IIycTh B 3HEprocucTeMe UMeeTcs [ TPYII II0 # arperaToB, 3aJJaHHLEIX HO-
MUHAJILHEIMII MOIIHOCTSAMU, K03(QUIIMEHTaMI BEIHYKICHHBIX IIPOCT O- €B U
JUINTEILHOCTAMI IUIAHOBBIX peMOHTOB. Harpyska 3ajaHa cpeJHUMU CYTOYHBI-
MU rpadukaMi 1 4nclIaMH paOoumnx JHEH A1 KaXkJI0To I3 K IIEPHOJOB rojla U
CpeJHEKBaApaTHYHEIM OTKJIOHEHHEM OT rpadukoB. [IpegBapuTeIbHO BHEIUNCIIS-
FOTCSI MOIITHOCTH arperaToB, HaXOJAIUXCA B INITAHOBOM PEMOHTE B KaX/JbIN I3
nepruoJoB roja, gyHkIuu PacmpeaeneHns pacionaraeMelX MOIITHOCTEI reHepa-
TOPOB KaXXJOIl 13 IpyIl, (yHKIUI pacHpeelleHs HePEryIapHBIX OTKIOHEHUI
Harpy3KIu.

CaMO BBIYHCJIEHHE MaTeMaTH4eCcKOro oXmujJaHusd ymepoda MeTogom
MowHurte-Kapio Ha 3BM cBOAUTCA K CJIIEAYIOIEMY.

1. kenerca crnvuanuoe uucno R OT gaTyuka UM IIOAIPOTPaMMEI

OJOKYMEHT NoanmvcAH
SNEKTPOHHOW Noannchkio LCIICHHBIX B HHTCPBAJIC 0; 1, I 110

Ceptudpukar; .- 12000002A633E3D113AD425FB50002000002A6 X MOMHDCTeﬁ FﬂHﬂpaTOpﬂE Hep_

Bnageneu: lLleBayxoea TateAHa AnekcaHapoBHa o
|3.]'I}"LIEIHHEIH pacnmﬂaraemaﬂ MOIII -
Nencreutened: ¢ 20.08.2021 no 20.08.2022



HOCTBb I'€HEPaTOPOB 3TOM T'PYIIIHL.

IlomoOHasa omepaiusa morTopseTcsa [ paz. B pe3ynbTaTe mojydaeM CyM-
MapHYIO pacrojlaraéMyro MOIITHOCTL I'€HEPATOPOB CUCTEMEI Fy.

2. bepetcsa HOBOe ciyuaiiHoe unciio R u mo GyHKIIMHI paclpejerne-
HIA HCPCI'VIIAPHBIX OTKJIOHEHUN OIIPCACIIACTCA CH}”—IaﬁHDE OTKIJIOHCHIIC
Harpy3ku oT rpacduka AP..

3. IlogcunTEIBaIOTCS YaCOBEIC ,uethL[HTLI MOIITHOCTH OJIA rpathKa
Harpy3KU IIepBOTr0O IIepuo/a:

Pn(t)=Pu(t)+APu+Pa—Py, (6.1)

I BBIHHCIIACTCA HCJOOTIIYCK SJICKTPOOHCPITH 34 CYTKH
24

A3, = Z[f:;(t} > 0]

t=1
4 PacueTr mo 1. 1 — 3 moBTOpseTcA k pa3, T. €, AJISI KaXXJOT0 U3 IEePHO-
IIOB C pa3JIM4HBIMU IpadukaMU Harpy K.

5. .Brrunucigercs yuepo 3a Tof:
— Yk
Ad, = t=1 AD.d;, (6.3)
rae d; — 4Jmcio palodnx JHEI B KaxkKJI0M IIEpPUO/E.

6.0Omnepanun 1o 1. 1—>5 noBTopsroTcsa N pas, U BEIUUCISIETCS MaTeMaTU-
YeCcKoe 0KMJAAHNE HEJOOTIIyCKa SIEKTPOSIHEPT U

1 = ﬂar.n_ﬁgr.' —1)
a3 — ¥ =183, = Adyn-1) T+ N . (6.4)

[Ipu ompeaeneHNN MaTeMaTHUECKOro OXUJAHUIA ymepda oObeauUHEHNE
SHEPrOCICTEM MOJKHO pacCMaTpHBAaThL KaK IPYHIy KOHIEHTPHPOBAHHELIX DHEP-
TOCHCTEM, CBI3aHHEIX MEXJy CcO00Il NMHIAIMH 3JIEKTpoIepegaun IIepeMEHHOTO
TOKa C 3aJaHHOI NPOITYCKHOI crtocoOHOCTRIO. 1101 mmpomy ckHOIT cI0COOHOCTHIO
OyJeM MNOHHNMAaThb HaHOOJBLIIYIO IIepeJaBaeMyI0 MOIIHOCTh, JOIyCTHMYIO IIO
YCIIOBHIO CTaTHMUeCKOIl I JIHAMIYECKOil Y CTONMYNBOCTI.

JI1s yopoIleHUs pemeHns 3aJadl olpeleleHUs MaTeMaTHYecKOTIo
OXKIJJaHHS yIIepOa IpUMeM, YTO MPOIy CKHAasl CIIOCOOHOCThL KaXKJOH 13 CB-
3eil MOKeT HMCIOIL30BaThLCS MOJTHOCTBIO, He3aBUCHMO OT 3arpy3KU O CTallb-
HEIX CBs3eil. B OTJIeJIbHBIX CIIy4Uasx, B YaCTHOCTH IS CXE€M MEXXCICTEMHEIX
cBs3ell, comepikaluX 3aMKHYThIe KOHTYPEI, Takoe JOMmyINeHue OyJeT IIpU-
BOJUThL K OIpedeJIeHHOH IMOTPeNIHOCTH, OJHAKO JOIIy CTHMOIl, €ClIH y4ecTh,
YTO CaMO OIpejesIeHne NpoIry ckHoil crmocodHocTun CaenbHBEIX CBA3eil Mex-
Iy CHCTEMaMH He MOXeT OBITh BHIIIOJIHEHO C BEICOKOI TOYHOCTHIO.

KpoMe ImpoIycKHEIX CIIOCOOHOCTEMN CcBI3eil 1 nX KOH(UIYpalnn I Ka k-
noif 13 oObeqUHIEMBIX YHEpProCHUCTeM JOJDKHBEI OLITh 3aJ[aHBl BCE XapaKTepl-
CTUKH, IIepedlCJIeHHbIE BEHIIIE, a TaK)Ke YACJbHEII yIIepOd OT HeJOOTIIycKa
3IIEKTPOSHEPTHUU Yo, pyO/(kBT ).

T OKYMEHT MOARMCAR  ~ 7777 7CT)eTa MaTeMaTH4ecKOIro OXUJaHNA
ONEKTROHHOW HOANNCHIO ¢ OTPaHHYEHHLIMHI IIPOIIY CKHBEIMU
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HpE,[[BapHTEJIEHD JIITA Ha}H,[[Dﬁ 13 SHEPI'OCHCTCM BBIHHCIIACTCAHA MOIITHOCTI
aI'p€raToB, HaXOJIANINXCAHA B IIJIAHOBOM PCMOHTC B Ha}I{,I[bIﬁ I3 IICPpHOJOB I'0 4,
(GYHKIIUHI pacIpe/iesIeHId paciojlaraeMbIX MOITHOCTEI IreHepaTOpOB Kaxk0M n3
IPYIII, YUUTHIBAIOI[IE aBapUIHBEIE NIPOCTON arperaToB U (pyHKIMU pacIpejiee-
HISI HEPETYIIAPHBIX OTKIIOHEHNI Harpy3KI.

HpH OIIPCACIICHII MATCMATHHCCKOI'O OXKIIJdHIIA }’L[[Epﬁy B Dﬁ’bﬁ,[[HHEHHH
SHEPI'OCHCTCM, TaK KC KdK I B KOHICHTPIIPO. BaHHOII CIICTCMC, MHOI'OKPAaTHO
BBIGHpB,}GTCH CJ‘I}”—I&E[HBIE BCJII1 YHHEI pacnﬂﬂaraemmﬁ MOIIHOCTH aI'pcraToB N
OTKJIOHCHHII MOIIHOCTII HAI'PY3KH AJIA K&?H,[[Df[ H3 CHUCTCM, HO IIPH PAaCHCTC I'O-
JOBEBIX 3Ha4YeHUII HCAOOTIIYCKA S3JICKTPOSHCPI'MI I ymepﬁa YHUTBIBACTCHA B3dl-
MOIIOMOIIEL CHCTCM B IIPC/ACJIAX HpDH}’CHHDﬁ CIIOCOOHOCTH MEXKCUCTEMHEIX CBSI-
3ell. PacueT MmareMaTdeckoro ymepfﬁa B D6EE,I[HHEHHH SHCPIroCHUCTEM MCTOJAOM
CTATUCTHYECKIX UCIILITAHUI COCTOUT U3 CJICOY FOLI X DHEpElL[HfIZ

1. I[HH Ka}H,[[Df[ N3 CHCTCM OIIPpCACIIARKOTCA cnyqaﬁHHe BCJIITYITHEI
CyMMapHDﬁ pacnmnaraemaﬁ MOIIMHOCTII TI'CHCPATOPOB KM OTKIIOHCHIA
Harpy3Kku oT rpacduka Py; u APy .

2. JIng xaxJgoil M3 cuUcTeM JJId IepBOro daca CyTOYHOIro rpaduxa
IICPBOI'OC IICPHOJdd BBEIHHCIIACTCA HeOallaHC MOIIHOCTH IIO BBEIPAXKCHHIIO.

P¢,i=PY i~ PII,i— Pu,i— APuy,i. (6.5)

3. Brrumcngercs yacoBoil yuiepO BcieAcTBUE JedUIIITa MOMIHOCTH

B DG'BE,[[HHEHHH SHCPIroCcucTCcM B IICJIIOM IIYTCM MHHIMHM3AIlII tbyHHL[HHZ

Y, =Xi=1(P1; > 0)yp, (6.6)

rne P =—Fj +E§=1FU pun ‘sz = P
rae Pri - 1e(pUIIUT MOI[HOCTH,
Pij — MOIHOCTB, IIEpEAaBaeMasd 110 CBSI3U MEXKAY CUCTEMaMU i U J;

" Pij — npomnyckHas cIOCOOHOCTL CBA3U MEXJIy cucTemMamu i u j. Mu-
HIMHN3aIusad (YHKIIUN oOeclednBaeT BHIIIOJIHEHHUE YCIOBUS B3aHUMOIIO-
MOIMU MEXJAY CHCTEMaMH B IIpeJellaX IPOITyCKHBIX CIIOCOOHOCTEH CB-
€11

i

4. Pacuer 1o m. 3 moBTOpsIE€TCA JJISI OCTalIbHBEIX YaCOB CYTOK IEepBO-
ro IepuojJia M BCEX YacOB MOCIEAYIOMNX IIEPUOJOB, U BBEIUHNCIACTCH
yirepO 3a roj:

Y. =XYrd, XY, (6.7)

Onepanun 1o 1. 1—4 noBropsrorca N pa3 g0 IOJIYyUYEHUsT MaTeMaTH-
yeCcKOro OXUJaHHUd yiepoa:

Y. = izfyr (6.8)

C KOHTPOJICM CTCIICHH TOHHOCTI, KaK IIOKAd3d4HO PAHCC.

Q!’!‘A!’!“"_l"_'_l:'? !:!T!!"! FdFi B FF 4Tl Fa R A Fikd I XN il !‘!:'?MEHHH-

JOKYMEHT NMOoAanncAH
SNEKTPOHHOWM NOANUCHLIO
Ceptudhmkar: - 12000002A633E3D113AD425FBS0002000002A6 | 6 6 -
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JIOM CTaTHCTUYECKIX MCIILITaHMIII.
VcxomHble JaHHBIE
|. DyHKIWMI paclpe/eNeHIs 0Tka30B (F(Ty)) 1o yacaM CyTOK.

F(ty |0 0,17 0,36 0,58 0,7 0,86 1,0

2. 3aBUCHMOCTb BeJIMYNHBI Y ACJIbEHBIX yH_[Ep6DE OT HCIAOOTIIYCKA MOIII-
HOCTII.

-

Yoa,op;pyO.kBT 4 4

-

17 24

Te.,u

3. CyTouHslll rpaduK Harpy3Ku IoTpeodureseil (0 JNHaKOBBIN JJI1 BCErO

rojaa).
T, g 0-4 5-6 7-8 9-12 13-15 16-20 21-24
Py, BT 100 120 170 190 90 150 70
4. Bpewms BoccraHoBieHU: (13 ).
5. MomuocTs notpedburena b (Px).
6. IlapameTrp motoka oTkazoB JIOII (w).
/. YAembHBIN yIIepOd OT HEQOOTIYCKa AJIEKTPO’HEPTUU IMOTpeOUTensa 4

15 (You Yob
8. Papa niceBpociyuallHBIX 4YMCEN JI ONIPEAEIICHNS BPpEMEHU Hauala
rIepephIBa AJIEKTpocHAOKeHn - R/
HcxonHble JaHHBIE C 4 110 8 IpUBeeHbl B TaOIUIE.
YKa3aHHA K BbINOJIHEHHIO
Hmesd psa nceBAoCIyUalHBIX dncen R, Mogenupyromux GyHKIIII pacIpe
JIEJIEHISI OTKa30B II0 YacaM CYTOK, MOJKHO OIIPEIEIIUTh, IIOJIb3YSCh 3aBUCHIMO-

ctero F(Ty )= f(Tn ), MOMEHT HACTYIUICHIII aBapun Ty , UMes B BIY, UTO F(Ty )
=R.

Ps w, y o, y o, R= F(T »)

Bapmu- 154 MBT l/Tox OA4 Ob

aHT pyO/kBr*u | pyo/kKBr*u

| 12 70 0,3 0,5 0,35 0,1;0,3;0,5:;0,7;0,9

2 9 65 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

e 0,65 0,15:0,25:0,3:0,55:0.9

CepTucbnkat:  12000002A633E3D118AD425FB50002000002A6 0.6 0,25:0,3:0.4:0,5:0,85
Bnapeneu; lLebayxoea TateAHa AnekcaHapoBHa 0,55 0,2;0,4;0,45 ;0,5;0,8
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7

8

9

10
11
12
13
14
15
16
17
18
19
20

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

3aTeM, HCIIONBL3YS CyTOUHRIN rpaduk norpedureneii A u b u 3Hasg BpeMs

BOCCTAHOBJIEHUS CXEMEI 3JI€KTPOCHAOKEHIS IIOCNIE aBapHU, OIpeAciINM Jedu-
ITUTEI MOIMHOCTU U 3Heprun norpedureseii A u b APa , APs, ADa u ADs.

)_IE’LHEE PaCCHHUTBIBACTCA BCJIMYIIHA CYMMAPHOI'O }"H_[EpfSEL B IICPBOM OIIBITC

pacueThl IMOBTOPSIEOTCS N pa3, IIOCJIE YEro pacCUMTHIBAETCS MATEMaTUYECKOE
OKIJaHIEe Cy MMapHOTo yiep0Oa morpeduresen

M(Y)

N
)
DX
=1

IJC w - I1IapaMCTpP IIOTOKada OTKa30B 3JICMCHTOB BHEKTPDCHHE'S}I{EHHH IIOTPC-

ouresei.

IIpakTHueckoe 3ansTue Ne 8
Tema: Bo10op apapuiiHoro pezepBa MOIIHOCTH B DIC

IleJ1b: OIPEIeINTE OITHMAIbHYIO BETHYHHY aBAPHITHOI O Pe3epBa MOIIHOCTH B SHEP-
TOCHCTEME.

3HAHNA H YMeHHs, NpHoOpeTaeMble CTYJ€HTOM B pe3y.JIbTaTe 0CBOeHHHA TeMbI:
CTyeHT OYVIET 3HATH:

METOLHKY OITPEeAEIeHH PAlHOHAIbHOI'O 3HAUYeHHS aBaApPHITHOI'O pe3epBa B SHEPrOCH-
CTEME

OXHIaHHA yiepoa IoTpedurene

r“m" T TF & T T H FTTF ~AMM: W TFE FSAaimT oo

NOKYMEHT NoanncAH

ANEKTPOHHOW NOANWUCHIO ¢ arperatoB D3C
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OT HEJOOTITYCKaA 3JIEKTPOSHEPI'HH B SHEPIOCHCTEME I OIIPEAEIATE YHCIIO ﬂBﬂpHﬁHDl"ﬂ
PE3CPBdA MOIITHOCTH B SHCPIOCHCTEMC

TEOPETHUYECKAA YACTD

PanpnoHanBEHOS 3Ha9cHHE aBApHEHOTIO Pe3epEA 3aBHCHT OT MHOTHX (akTo-
poe. IloaToMy MeToOHYECKH LelecOo00pazHO HAaYaTbk HIVISHHE ¢ IpocTeHmedH
CHCTEMBI — KOHIEHTPHPOBAHHOH, 18 KOTOPOH KOTHYSCTBO BIHAIONTHE dak-
TOPOE H CBAICH CYIIECTECHHO MEHEIIE.

Koryenmpuposannas cucmemd. UNTHMATRHOE 3HAUEHHE AaBapHAHOIO pe-
3epBa MPeAJIe BCEr0 3aBHCHT OT TaKHX DaKTOpOB, KAK COCTAB H CTPYETYpa Te-
HEPHPVIOMIET O O0OPYIOBAHHA, er0 MOKA3aTenH HATCKHOCTH, IpadHK Harpy3KH,
IATPAThEl HA COZJAHHE H CONCPAEAHHE PE3CPBHOH MOIDHOCTH H XapaKTePHCTHEH
YIOepoa MOTPpebHTeneH HIH HOPMHpPYSMEIH VPOBCHE HaJekHOCTH. B mpakTH9e-
CKHX pacTeTaX OOBIYHO NPHHHEMASTCA VCIOEHE NOCTOAHCTEA COCTAaBa TeHEpPH-
PVIOIIETO O0OPYIOBAHHA B TeUeHHS PACTSTHOTO NMepHomga (roga) 3To 0DOCHO-
EEIEACTCA., C OJHOH CTOPOHEL, OTHOCHTEIBEHO HEOONBIIHM cro KONcDaHHEM, E
OCHOBHOM H32-33a IIPOBEI€HHA IIIAHOBEIX peMoHTOER. U Apyrod CTOpOHEL, Ja&e
HMEeIOMMTHeCS KOMebaHHd cocTaBa (OTKTIOWeHHS arperaToB B PEMOHTHOH KaMma-
HHH) NPpHOTHACHHO VIHTEIBAKTCA HCKVCCTECHHEIM VECIHYUCHHEM Harpy3IKH Ha
COOTESTCTEVIIONYK PEMOHTHYK MOIDHOCTE. JpPVITHMH CI0BaMH, IPH pacdeTe
ABAPHHHOIC PE3IEPBa COCTAB TEHEPHPVIOMETO 0DOPYA0BAHHS TPHHHMAESTCH TI0-
CTOAHHBIM, a B HATPYV3IKS B OCHOBEHOM VIHTEIEASICA TOABKO CYTOYHAA HEPABHO-
MEPHOCTE FICKTPOIOTpeDIeHHA. Kak ImokazanH chnelHaIbHBIE pacHeTHEIE HC-
CIeOOBAHHA, 3TO JONVIDEHHE MpaKTHUSCKH He JaeT morpemHocTH. [IpH Tammx
IPEeIIOCEUIKAX ONTHMANLHOE 3IHAYCHHE ABAPHHHOIO pe3cpBa ONpedeIHM H3
obmero kpuTepHa (3 1)

3=EgK, (H)+H,(H)+V,,(H)— mn|

> _ ,
J(H) g, i=Lm (8-1)
_ <

rae Ky Hyp ¥op — IpHBeneHHBIe KaNHTAIBHEIE 3aTPaThl, HIAEPHAKH B CHCTEMY H
YIIeptd COOTBETCTBEHHO, 3aBHCANTHE OT VPOBHY HaAekHOCTH H (Habop nmowxasza-
TeaeH HAZeKHOCTH):
Ji(H) — BeroTOopEIe QVHKIHH HaOeAHOCTH, OTPAKAIOITHE OrPAHHTICHHE, He I0I-
TAOTTHECT JeHSEHOMY BEIPAESHHIO (HOPMAaTHBEI)

KoTopelfi npHMET BHO

=3 R+ V(R )—min (8.2)

rae 3q,ffy) —IpHEeIeHHEIC 3ATPATH B 3ICKTPHYCCKHE CTAHIIHH HA CO3TaHHE pe-
iepea R,

[IpupasarBag nporzBoIHEYVIO (6 30) mo B, Hyvmo, nmomyvaassM 0CHOBHOS CO-

OTHOIIEHHE
—d ¥ (R )/ diRy)= d3m(Ro)/dR, = 3. (8.3)
rOe 3 — VAeTbHBIE TPHES IeHHBIE 3aTPATEL Ha Pe3epBHYVI0 MOIMHOCTD.
NOKYMEHT MNMOAMNUCAH
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PaccMoTpeEM OOHOPOIHVIO CHCTEMY, QIS KOTOPOH pPacCIHTAH JHCKPSTHEIH
pax gedHuHTOE F, NpPH VCAOBHH OTCYICTEHA B Hel pezepea. |lpeamomozmn,
9TO YCTAHABIHBASTCHA MEePBEIH pe3epBHBIH arperaT. MOIMHOCTRREY PABHBIH MOII-
HOCTH eIHHHTHOTO arperata CHCTeMEl . BepoSTHOCTE Toro, IT0 OH He DVIeT
HCIIONE30BATECA, OYEBHIHO, paBHa F, . a BepOATHOCTE er0 HCIOIL3OBAHHA
paeHa 1—F;" . CiemoBaTeIsHO. B TedeHHe IepHoga 1 oH npopabotaer (1—F;'
)T epemenn H BRIpaboTaeT 3Hepruo0, parayio (l—F," )To. 31a 3peprua oyvaet
KOMIISHCHPOBATEh JACTHIHO TV, KOTOPVIO aBapHiHO HeTOJATH APYVIHE TeHepa-
TOPEI CHCTEMEL, T. €. HEPrHID, KOTOPVED HE MOIVIEIH OBl NOTPeDHTEIH 03 3TO-
ro pe3epBHOTO arperata. ECTH vIeIsHEIA VINepd COCTABIAST Vo TO YCTAHOBKA
OEPBEOTO PEe3epBHOTD ATPeraTa CHHIHT VIOepbh noTpedHTEICH Ha BeTHTHHY

vol 1— 7, )T. Aramormaso ycTaHOBKA k-20 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

i = q
Yol
HEII-:I;[EM BEIDAACHHE OINITHMAITBEHOTO E!_Eﬂ]]HﬁI-II'_‘nl"ﬂ pPE3EpBa B Eﬂ.]I-E‘E‘ {'_'IEI]]EM
CIIYHac, B YaCTHOCTH, KOI'JdA CHCICMA HEOIHOPOIHA., d 3dKO0H pacllpedciI©HHA

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)
{
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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 BeIpa:EeHHe (4.13) mpHEHMaeT BHI
1-@|R,... ~D)/c,|= 2137 (8.19)
OTKYIA
R...=D+o,® " i-3/(y,0)] (8.13)
ObozHaTag 3HaTeHHe obpaTHof dyarms O gepez
y=@"1-2/0,T)] (8.16)
MOEHO 3aIIHCATE
Ry o =R+ }0p.
rIe, VINTEBAR
e = 2@ =240, (8.17)
NOKYMEHT NOAMNUCAH Hr = P (8.18)
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1 : -l
(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

Tan
THD cyT.
Bapn rpad. " Bapu EH;E:I "
SHT HArpYy3- B SHT 1 Hlj':lj'_p}_-g_ B
KH
KH
1[40 ] 0.04 11 |60 3 0.045
2 |50 2 0.03 12 |70 1 0.05
3 60 3 0.05 13 40 1 0.06
- 70 +4 0.035 14 50 2 0.04
5 |40 ] 0.05 15 |60 3 0.055
6 (50 2 0.04. 16 |70 1 0.04
7 |60 3 0.04 17 |40 1 0.03
8 |70 4 0.04 18 |50 2 0.06
g (40 1 0.035 19 all 3 0.06
10 |50 2 0.05 20 10 -+ 0.06
4. CyTotHBIE rpadHKH HATPY3KH
Tum 1
Harpyaka 1500 | 2000 | 2500 3000 3500 4000
MBT
[Ipomomss-
TETRHOCTE 8 5 3 3 2 3
TAC
NOKYMEHT NOJNMWUCAH

SNEKTPOHHOW NOAMUCLIO
12000002A633E3D113AD425FB50002000002A6
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Tum 2

Harpyaka, 1300( 2000 2300 3000 4000 4500 000
MBT
[Ipogomsm- _
TENBHOCTE, Tac

Tum 3

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

I lpogommam- 6 3 5 2 3 2 3
TC/IBHOCTD.

=

T 4

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

[Tpogomsn- 6 5 4 3 2 2 2

TECIRHOCTE,
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

P =

H

(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
l aii.-n—q. " {5'24]
NOKYMEHT NoanncAH 1

SNEKTPOHHOW NOAMUCLIO
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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)
PaccauTaE pAo CpPOKOB OKVIASMOCTH H CPAaBHHE €TI0 C HOPMATHEHBIM.
MOMHO BEIOPATE BAPHAHT ¢ ONTHMATRHEIM KOTHISCTEOM PE3epPBHBIX arpPeraToB

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, OMpeIeTIseMOoro KaK 3TO NOKA3AHO Ha PHCYHEES.

OnrEMaIsHEIM CIeqyeT CYHTATE TOT BAPHAHT VCTAHOBKH PE3epPBHELX arpe-
raTOE, KOTOPEIH VIOBISTBOPEST CIeIVIOIIEMY VCIOBHED.

"[IOKYMEHT MOJANVUCAH THMATEHEIM CTAedyeT MPHIHATE Ba-

3NEKTPOHHOW NOANUChHIO | +
Ceprucpukar: 12000002A633E3D113AD425FBS0002000002A6 dIOoB, paBHBIR (}- "i')
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1 puiioxeHusn
IIpunoastcerue I11. IlokazaTe, il HAAEKHOCTH pad0ThI 2JIEMEHTOR

YHEProcUcTeM
Tabmmma 111.1

Sir o, [TokaszaTenn Hage)HOCTU TpaHcpopMaTOpPOB
MB-A Urew KB 1 ) 1200 Te, i, 11200 | Tyt
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

. | Usom, B Tun o, Te, u b, Ty
Buj BEIKITFOUATENIEH Usod li’zﬂ 3 p.n>
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,
BO-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
SHEKTPOHHON HOMACHIO 0,06 | 20 | 014 | 30
Ceprucbmkar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu; lebayxoea TateAHa AnekcaHapoBHa 4 5 6 7
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Macisiaeie Gaxo- 35 : 0,01 30 0,14 12
BbIE 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 45

220 BBE 0,02 55 0,2 122

IIpoune 0,02 25 0,2 98

33k ** BBE 0,03 48 0,2 161

[Tpoumne 0,03 60 0,2 113

500%** BBE 0,15 60 0,2 -k

IIpoune 0,15 60 0,2 133

750%** : 0,25 75 0,2 271

*  Ha ogHH BREIKITFOUATEID.

Kk

0e3 yueTa OTKa30B BREIKIIFOUYaTelneH Tura BHB.

OTCYTCTBYET IPEACTaBUTEIbHAS BRIOOPKA JTaHHBIX.
IlokazaTenu HaAeKHOCTH BBRIKIIFOUATeIeH Ha HanpsokeHue 330-750 KB rmpHBeieHEI

Tabmuma 111.3

[TokxazaTenn HaJJeKHOCTHU pashbeJIHITENE]],
ATmapatsr U.... kB OTJEIUTENe 1 KOpOTKO3aMbIKaTeNell
w, 1/200 Te, 4 L, 1/200 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
e BT TIOANUCAH

SNEKTPOHHOW NOAMNMUCHLIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
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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

Bi1 arkmouaTenedt Usore KB T 3HauYeHHE GTHDCHTEHLHGﬁ:IHCTD-
THI OTKa30B BBIKITIOYATEIEH Ao
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 BoIIIE BBE 0,003
[IOKYMEHT MOANMUCAH 1e 0,002

SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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ITokasaTenn HaJlesKHOCTU COOPHEIX IIINH

Unow K3 ®, 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 B SNIEKTPUUECKUX JINHHI
" ’ Yuco mermneit | "
JTUHIIT kB OIIOP @*, J7 «
Te, 4 K T po 4
1/200 1/200
Bos- Jlo 1 - - 25 1,7 0,17 Kbk
JUy I - 6-10 - - 7,64 5 0.17 koK
Hasl 35 MerTaii- OIHOIEIIHBIE 0,9 9 2.1 16
Jnde-
xTTe OTKITIO-
Tleyx yeHa oJl- 1,06 6 4 13
ei Ha IEIb
IjIHE; OTKITIO-
yedsl 1ee | 0,22 8 0,3 9
(1004

OHOIEIIHRIE 0,72 10 1,2 15

OTKIIIO-
Kere- yeHa oj1- | 0,81 9.5 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 | 2.5 16
BSIHHBIE
Mertai-
110 JI4de- OnHOIeIHbIe 1,28 8.8 2.1 14.5
ANOKYMEHT MOANUCAH

SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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[TokazaTenn HaJIE)K HOCTU
Tumn Uson, Bu 5 SNEKTPUYECKIX JINHII
JTMHUU KB OTIOp Hueno neren 0k ;J**, *
| Te, u . I,,
1/200 /200 | *
Boz- 110 OTKITIO-
Iy 111 - Meran- | Ilpyx- yeHa of- | 1,68 | 69 3,8 14,8
Has Ha IElb
Jde- IEI-
CKIIE HEIE OTKITEO-
UEHEI 0.17 10,3 0.4 19
JIBE IIENN
Ommonentbie | 066 | 11 | 1.6 | 15,5
OTKJIIO-
Kere- | uenmaon- | 1,01 8.4 2.4 12
200e- | ABYX- Ha IIeIb
ToHHple | HCU= ™~ o O
HbLE UEHBI 0,13 14,8 0,4 13
JIBE IIENN
Hepe- : 144 [ 102 | 36 | 14
BSIHHBIE
220 OZHOIIEIIHBIE 050 | 143 | 2.8 17
OTKJIIO-
Mertas- | uenaon- | 0,63 11,2 3.3 17.4
mirge- | HBYX- Ha I1eIlb
CKIUE e e T
HbIe YEeHBI 0,04 14.9 0,5 24
JIBE IIEN
Oaponentbie | 036 | 93 | 1,8 | 24
OTKIIIO-
Kene- | uenaox- | 0,47 8,6 1,1 17
306e- | HBYX- Ha I[eIIb
TOHHBIE If{i?é OTKITIO-
UEHEBI 0,03 7.6 0,3 04
JIBE IIEMN
Hepe- i 0,57 | 106 | 54 | 17,9
BSIHHBIE
330 Merain-
— OIHOIEIIHBIE 0,55 10,8 3 21
[IOKYMEHT MOAMNVCAH

SNEKTPOHHOW NOANMUCHIO
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[TokazaTenn HaJleX HOCTU
Tum Unor. Bux ) DIIEKTPUYECKIX JINHIII
. ’ Yucmo nenen , ok *
JTNHUI Kb OIIOp @, T. s | 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.

Kk

Ha ogHy miHHIO.
OTCYTCTBYET IPeJICTaBUTEILHASA BEIOOPKA TaHHBIX.
YKasaHa ITpoA0JLKHTEIIbHOCTh PEMOHTA.

Tabmuma 111.8

CepTtudmkar:
Bnageneu;

SNEKTPOHHOW NOAMUCKIO

Heincreutened: ¢ 20.08.2021 no 20.08.2022

12000002A633E3D113AD425FBS50002000002A6
lLleBayxoea TateAHa AnekcaHapoBHa

-

KospdurueHT yuera Hey cTONUNBLIX OTKAa30B
Dy
35 0,34
110-154 0,24
220-330 0,25
500-750 0,36
[IOKYMEHT MOAMNUCAH

Tabmuma 111.9




[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

IlokazaTenu HageKHOCTU paﬁﬂTI:.I BHepFOGHDKGE
OGopy 0BaHNE | Poow MBm . C HapOTYpPONHHLEIMH yCTaHOBKaMI §
@'*, 1/e00 Te, n, l/arperaro- T, .4
roJ1
OHeprooIok 150-165 5,68 48,8 19 1559
180-210 3,67 45 16 1139
250-300 3,26 45 15 1007
500 21,36 70 24 911
300 12,08 74 16 1086
*  Ha oauH arperar.
Taommra 111.11
IlokazaTenu HaleKHOCTHU pa6DTbI OC-
O6opyJ0BaHIe Poor. MBm HOBHOTI'O 000PYyJOBaHNIS SHEProOIOKOB
C Hap{}TypﬁléiHHhIMIi yCTaHOBKaMU
@'*, 1/200 Te,u
1 2 3 4
Kotnoarperat 150-165 4,02 44
180-210 6.14 47
250-300 5,75 38
500 6,59 56
800 9,08 50
TypOuna 150-165 0,97 43
180-210 1.4 45
250-300 2.21 68
500 4,22 85
OKYMEHT MO
Sﬂ;ElHTPﬂHHGH n%n.upl!l?diim 2,66 99
CepTudukar: 12000002A633E3D113AD425FB50002000002A6 3 4
Bnageneu. Webayxoea TaTeAHa AnekcaHgpoBHa 0! 5 5 9 1
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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.

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOAMUCKIO
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IIpunostcernue I12. HarpyzodyHasi criocodHOCTh TpaHC(hOpPMATOPOB C pas-

JIMUYHBIMH CHCTEMAMH OXJIAMRICHIIH.

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

CepTtudmkar:
Bnageneu;
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lgbm - OHC

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

Tabmnuma 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

CepTtudmkar:
Bnageneu;

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCLIO
12000002A633E3D113AD425FB50002000002A6

lLleBayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022
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Tabmuma 112.5

19.:;:3;@ = ZOQC
Mu /I JAL
h, 4 K> ripu 3HaueHnsax Ky =0,25+ 1.0 K> ipu 3HaueHnsx K; =0,25+ 1,0
02504 05106 | 071081109 |10 (02504 (051060708109 1.0
0.5 + + + + + | 198|181 100163160158 155152147 (141 |1.00
1.0 1.97 1192 (187|180 1L.71 | 157 (100|149 | 147|145 (143|140 1,37 | 1,31 | 1,00
20 (1661631160 156151 (145 (135100134 (1,33 (132130128 1.26/(1.22|1.,00
40 | 137 | 1,35 1134 11,321,291 1,251,191 1,00 1,21 | 1,20 | 1,19 | 1,19 | 1,18 | 1.16 | 1,13 | 1,00
6,0 [ 125 1.24 123121120 0L, 17 (0,13 (1,00 1,15 1L, 14 (1,14 (1,13 1,13 | 1,12 | 1.10 | 1,00
0 [ L18 | L1711, 171,16 1,15 L13 (1,09 (1,00 1,11 { 1,11 { 1,10 { 1,10 | 1,10 | 1,09 [ 1.07 | 1,00
120,11 | LL10 | 1,10 1 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
240 1,00 1,001 1,00 1,00 1,00 1,00 (1,00 1,00 1,00(1,00 (1,001,000 1,00 1,00 (1,001 1,00
Tabmuma 112.6
19&::;& —_ 30“6
Mu /I AL
h, 4 K> mmpu 3HaueHnsax Ky = 0,25 + 1.0 K> ripu sHaueHmsax K; =0,25 + 1,0
025104 |05 106 071081109 [10(]025/04 105106107 ]08] 09110
0.5 + + + + 1921176 | 1,27 - | 154|151 149|146 | 142 | 136|121 | -
1O [1.89 (184179173 (164|151 1,12 - | 141 1,39 137|134 | 131 ] 1.26]|1.12| -
20 | 15511521148 | 1.44 1138 (1.291.02] - (126 1.25]1.24 1,22 1.20] 1,16 | 1.05| -
40 128 11,26 1,24 (1,21 (1,18 1,121097{( - | 113 | 1,13 [ 1.12 | 1.11 | 1,10 | 1,07 | 0,99 | -
6,0 (1,16 | 1,15 LLI3 | 1,12 | 1.09 (1051095 - | 107|107 1,06 1,06]1.05]1.03]0,97 | -
80 [1.09 108|108 1.06 1051021094 | - |1.04]1.03]1.031.03]1.02] 100096 -
1201102 1,02 101 1,001099{0971092| - [099 (0,990,999 099 098|097 094 | -
2401091 10911091 1091 109110911091 - 109210921092 1092]1092]10,92]1092]| -
[IOKYMEHT MNMOAONWCAH
SNEKTPOHHOW NOANUCHIO
Ceptuchukat:  12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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Tabmuma 112.7

19.:;:3;@ = 40'3(:‘
M u /| ALL
h,u K> nipu 3HaueHmsax K7 = 0,25 + 1,0 K> mipu s3HaveHmsx K; = 0,25 + 1,0
025,04 1050610708 (09]1,0(025]04 0510607/ 0809|110
0,5 + + (194|184 1.69| 1,26 | - - 1451421139136 1,31 | 1,L19| - :
1.0 | IL75 ] 1.70 | 1.64 | 1.56 | 1,44 | 1,08 | - - 1,32 1,30 [ 1,28 | 1,25 | 1,20 | 1,10 | - -
20 {143 1,39 1,35 | 1,30 | 1,21 | 0,96 | - - (| L18 | 1,17 | 1,15 | 1,13 | 1,10 | 1,01 | - -
40 | 1L17 | LL15 | 1,L13 | 1,09 | 1,04 | 0,89 | - - [ LO5S| 1,04 | 1,04 | 1,02 | 1,00 | 0,94 | - -
6,0 | 1,06 | 1,05 | 1,03 | 1,01 ]0,97 0,86 | - - 10,9910,99 (1098|097 096|091 | - -
8,0 [ 1,00 1 0,99 1098 | 096|093 0,85 | - - 1096(095(10951094 093|089 | - -
12,01 0931092091 {090 | 0,88 | 0,84 | - - 109110911091 ]090/|0,89]|0,87| - -
24,010,8210,8210,82(0,82]0,82 0,82 - - 10,84 10,84 0,84 | 0,84 0,84 | 0,84 | - -
HopmMmbl gommycTuMbIX aBapHHHBIX Ieperpy3ok rpaHcopMaTopoB
Tabmnma 112.8
!9?;:;::;1 —_ 'ZOGC
Mu /| ALL
h, 4 K> ipu sHaueHmsx K7 = 0,25 + 1,0 K> ipn 3HaueHnsx K; = 0,25 + 1,0
025104105106 (0,7[0809]1,0{0,25/040,5]0,6|0,7]0,8(09 1,0
05120120120(20(20(20(2020| 20 1(20(20(20(19(19|19]|19
1020 (20(20,20(20(20(20(20| 19 (19191818 1,8] 18] 1,8
20120 (2020120202020 20| L7 1,717 .L7 0.7 17| 17]|1,7
40 (19 1181818 18|18 18|18 16 |16|l6|16|16|16| 16|16
60 | 1.7 | L7 L7777 L,7{L7|16 16|16]|1,6|1,6|1,6|1,6|1,6
80 | L7 |L7 (L7777 L7L7 16 16|16]|1,6|1,6|1,6|1,6|1,6
120 16 1616|1616 |16|16|1.6| 15 |15 151515151515
240 16 |16 |16 1616161616 15 |15 151515151515
NOKYMEHT NOAMUCAH
SNEKTPOHHOW NOANUCHIO
CepTuchukat:  12000002A633E3D113AD425FB50002000002A6

Bnageneu;
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Tabmuma 112.9

19&3::::1 — IOQC
Mu /{ AL

h, 1 K> ripu sHaveHmsx K; = 0,25 + 1,0 K> ipu 3HavueHnsx K; = 0,25 + 1,0
0251041051061(0,7(/08109(1.01025]04(05106(0,71081(09]1.0
05120 1(120120(20120120(120120 19 (1919191918 18] 1.8
1020 12012012020 1201(20(20 1,8 |18 |1.8|1.8|1.8| L1717 17
20120 (120120120120 120|1919| 1,7 |1.7]1.7]16|16|1.6| 1.6 1.6
40118 (1.8 18 18|18 |17 L7 L7 16 16|15 |L5|L5|LS|LS5] L5
60 | 1.7 | L7(L7116|16 161616 15 |15 151515151515
8016 (1616|1616 (1616116 15 [15 151515151515
120 16 |16 15|15 1515|1515 1S5 |15 |15 (L5505 1LS5) 15
240 | 1S5 | IS |15 (15|15 15105105 1S5 |15 1515|5515 1.5
Taomnia 112.10

lgbm — OQC
h Mu /{ AL

’ K> ripn 3HaveHmsx K = 0,25 = 1.0 K> mpn 3HaueHnsx Ky = 0,25 + 1,0
. 0251041051061(10,7/08109(1.0/1025]04(05106(0,71081(09]1.0
051120 1(120120(20120120(120120| 19 (19|18 |1.8|1.8|1.8| 17 ] 1,7
1.0 20 1(20(201201201]120]12020| 1.8 | 1.7 1.7 L7 |L7|L1.7| 17|16
20 (20 1201201191919 (19|18| 16 |16 |16|16|16]|1,6|1.6]| 1.5
40 | 1.7 (L7 L7 L7 L7 L7616 1S IS IS LS LS| LS| LS| LS
6016 |1.6[16|16 |16 1515115 15 |15 151515151515
O [ 15 | IS5[1IS5 |15 |15 151511515 |15 151515151515
120 1.5 | 1515|115 15151515 1S5 [ 1515 (L5105 LS5|1LS5)1L5
240 15 IS5 (1S5 |15 |15 |15 LS| LS 1S |15 15|55 LSS5 )15

JOKYMEHT NoarnnucAH
SNEKTPOHHOWM NOAMNUCHIO
Ceptudmnkar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022




Taomura 112.11
19.:;:3;@ = IOQC

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

0520 1(20120(20,201(20(20120| 1.8 |18 |18 18| L7|L7|17]16
10 20 12012012020 (20(20(19| LL7 [1,7]1,7]16|1,6]|16| 16| 1,6
20 (19 (191919 (18|18 | 18|L7| 16 [IS5S|1S5 |15 |LS|LS5|L5| 15
40 16 (16|16 (161061615115 14 |14]14 14|14 (14|14 |14
60 | 15 |IS5[IS5 |15 [15 (15|14 (14| 14 |14 |14|14 (1414|1414
80 | 14 14|14 1414|1414 (14| 14 |14 |14 |14 |14 |14|14 |14
120 14 |14 (14|14 14|14 14|14 14 |14 14|14 (1414|1414
2401 14 |14 (141414 (14|14 (14| 14 |14 14|14 (1414|1414

Tabmnia 112.12
!.g'gm —_ ZOHC

MuJ| AL

h, 1 K> ipn sHaueHsIx K7 =0.25 =+ 1.0 K> nipn 3HaveHnsx K7 = 0,25 + 1.0

025/104105(106]0,7/08109]11,0({025]04]05/0,6]0,7|08]09] 1,0

05120 (20120(2020(20(2020| L7 |1L.7]L7|L7)L7|1L6|16]|1)5
1,0 ] 20 120(20120(20(20|1,8|1,8 16 [16|16]|16|16|15]15]|15
20 18 18|18 |18 L7 (L7 L7716 15 |[1515|15|1L,5|14]|14]|14
40 | IS [ 15|15 (1511514114114 14 |14]14 14|14 (14|14 |14
60 | 14 14|14 14|14 (1414|1314 |14 |14|14 |14 |14|14 |14
8O0 | 13 |13 [13 |13 13|13 |13 (13|14 |[14|14|14 |14 |14|14|14
120 13 |13 (13113 (1313|1313 14 |[14|14|14 |14 |14]|14]|14
2401 13 |13 (13|13 (1313|1313 14 |14 14|14 |14 |14|14 |14

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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Taomura 112.13

19c::m — SUGC
Mu /I JLL

h, 1 K> ripu sHaveHmsx K; = 0,25 + 1,0 K> ipu 3HavueHnsx K; = 0,25 + 1,0
025104105106 (0,7]108109(11,01025104(1051]1060,708(09]1,0
05120 120120120(201(20120(19| 1.7 |16|16|16|16 151515
1020 (2020120191918 L7 15 [15|15|15|15|15]|14)|14
20 18 [ L7 L7117 16(16(15|14| 14 141414141414 14
40 114 (1411414 141311313 13 (|13 |13 |13|L3 131313
60 | 13 (1313|1313 (13 (131,213 [13[13 13|13 |13|13][1.)3
80 | 12 (121212121212 L,2| 13 |13 (|13 |13 |13|1.3|13[1.)3
12012 (121211212 (12{(1211,2 13 |13 |13 |13 (1313|1313
240 1.2 (1212121212121 L,2 13 |13 |13 |13 (1313|1313
Taomma 112.14

195:::;@ — 40'36
Mu /I JLL

h, 4 K> ipu sHaueHmsx K7 = 0,25 + 1,0 K> ipn 3HaueHnsx K; = 0,25 + 1,0
025104105106 (0,7]108109(11,010251041051]106]0,7(1081/(09]1,0
05120 1201201202020 119|1.7| 16 |16|15|15|15|15(14 |14
1020 (1919|1918 |1,7|16|14| 15 15|14 |14 1414|1413
20116 (1616|1515 (1413|1314 141313131313 [1.3
40 |13 |13 13(13(12(12112(1.2| 13 |13 (13|13 |13 131312
60 | 1.2 (121212121211 )L,1| 12 (121212121212 1.2
0 |12 (L1 L2 (1211202021021 102 1,2
120 1,1 (1,12 121120202021 10L211.2
240 1,1 (1L 1212112002002 0L2 1021 1.2
Tabmnura 112.15

" OOKMEHT nogican 00 |10 0 -10 -20
3NEKTPOHHOW NOANUCLIO
CepTuchukat: 12000002A633E3D113AD425FB50002000002A6 ).32 0.10 0,032 0,010
Bnageneu: Webayxoea TateaHa AnekcaHOpoBHA

Heincreutened: ¢ 20.08.2021 no 20.08.2022
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Taomuia 112.16

Bnageneu;

SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

lLleBayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022

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 10,34 | 0,54 | 0,81 | 1,32 || 2,33 | 4,47 , 1,
2,0 | 0,85 |[1,337] 2,00 | 3,23 |[5,66 | 10,72 ‘21,92 48,52 | 0=+ -20
NOKYMEHT NOANMWUCAH




TaOmnua 112.18

CepTtudmkar:

Bnageneu;

Heincreutened: ¢ 20.08.2021 no 20.08.2022

SNEKTPOHHOW NOAMUCKIO

lLleBayxoea TateAHa AnekcaHapoBHa

12000002A633E3D113AD425FB50002000002A6

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

NOKYMEHT NMOAMNWUCAH




Taomnia 112.19

CepTtudmkar:
Bnageneu;

SNEKTPOHHOW NOAMUCKIO

12000002A633E3D113AD425FB50002000002A6

lLleBayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022

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
NOKYMEHT NOJNMUCAH




Mull, h=8,0u

Tabmnura 112.21

Fnpu 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 mpu 3HaueHHIX K7 =025+ 1,0 H  Sozn = 20°C Jlomyctnmo 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 2543 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

CepTtudmkar:
Bnageneu;
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Mull, h=24,0u

TaOmnura 112.23

CepTtudmkar:
Bnageneu;

SNEKTPOHHOW NOAMUCLIO
12000002A633E3D113AD425FB50002000002A6

lLleBayxoea TateAHa AnekcaHapoBHa
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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 - - - -
NOKYMEHT NOJNMUCAH




Tabmnura 112.25

Ceptudcumkar:
Bnageneu;

Heincreutened: ¢ 20.08.2021 no 20.08.2022
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A n I, A=1,0u
F mpusHaueHHIX K1 =0,25+1,0 H  8oxn = 20°C JlomycTumo 10
P MaKCHMAJIBHOTO
0,25 0.4 0,5 0,6 0,7 0.8 0.9 1.0 ggallem{ﬂ Soran,
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
L5 1,13 1,48 1,89 2,55 3,65 5,57 9.09 16,21 20
1,6 | 5,00 0,49 8,27 11,12 | 1581 | 23,82 | 38,11 | 65,19 10
0
L7 24,18 | 31,28 | 39,71 | 53,20 | 75,29 | 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
P MAaKCHMAIIBHOTO
0,25 0.4 0,5 0,6 0,7 0.8 0,9 1.0 gléﬂqem Soran,
1.LO| 0,01 0,01 0,02 0,03 0,04 0,09 0,27 1,00
L1 | 0,04 0,04 0,05 0,07 0,10 0,18 0,40 1,22
L2 | 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 | 2,52 3,02 3,57 4,39 5,63 7,58 10,78 16,65 30
20
15| 13,20 | 15,72 | 18,50 | 22,62 | 28,76 38,12 52,90 77,48 10
0
1,6 | 77,34 | 91,77 | 107,57 | 130,80 | 165,18 | 216,93 | 296,94 | 425,17 -10
N EPOrHOH et 1387,02 | 1880,61 | 2657,17 -20




Tabmua 112.27

NI u I, h=4,0u
F npusHaueHHIX K1 =025+1,0 H o =20°C JoIycTiMo 10
MaKCHMAaJIBHOT O
K>
0,25 0.4 0,5 0,6 0,7 0.8 0,9 1,0 ggaqem[ﬂ Fozr,
1,O| 0,05 0,05 0,06 0,07 0,10 0,15 0,33 1,00
1,1 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 | 21746 | 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 MaKCHMAaJIbHOT' O
0,25 0.4 0,5 0,6 0,7 0.8 0,9 1.0 Sgaqem[ﬂ Foxr,
1,O| 0,11 0,12 0,13 0,14 0,17 0,22 0,39 1,00
1,1 0,49 0,52 0,55 0,60 0,67 0,79 1,05 1,84
1,2 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 | 99,59 104,40 | 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 | 959543 | 10571.52 -20
[JOKYMEHT NOANUCAH
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Tabmuia 112.29
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s

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
[IOKYMEHT MOAMUCAH




Tabmura 112.31

MIull, h=24,0u

I TIpH 3HAYEeHH SIX
K K = 0,25 - 1:0 H oz = 20°C ILGT[}’CTHMG JO0 MaKCHMAaJIIBHOT' O
0,25 1,0 3HAYEHHA Jozn, “C

1,0 1,00
1,1 5,11
1.2 29,95 40
1.3 201.71 30
1.4 155791 20: 10
1.5 13787.,33 0: -10; -20
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S. Pexomenmyemasi IuTEpaTypa

S.1. IlepeyeHb OCHOBHOM JIMTEPATYPBI:
1. KannHuh, B. . HapéXHOCTb CUCTEM INeKTPOCHabXeHuA : yuebHoe nocobue / B. d. Kanu-
HUH, A. B. Kobenes, C. B. KoyeprnH. — Tambos : TambOBCKUM rocy4apCTBEHHbIN TeXHUYe-
CKun yHuBepcuteT, IbC ACB, 2011. — 81 c. — ISBN 978-5-8265-1042-1. — TeKCT : 31eKTPOH-
HbIM // dneKTpoHHO-6nbanoTeyHas cuctema IPR BOOKS : [canT]. — URL:
http://www.iprbookshop.ru/64126.html
2. NMomoraes, 0. M. lMpakTUKym No 31eKTPOCHabXeHnto « HageXHOCTb U peXxnmbl» : y4eb-
Hoe nocobue / KO. M. NMomoraes, B. B. Kaptasues, U. B. J/TakomoB. — BopoHex : BopoHe-
CKMM focypapcTBeHHbIM ArpapHbin YHUBepcuTeT um. Mmnepatopa lMNetpa lMNepsoro, 2016. —
192 c. — ISBN 978-5-7267-0889-8. — TeKCT : 3N€KTPOHHbIN // IneKTpoHHO-6bnbnnoteyHasn
cuctrema IPR BOOKS : [canT]. — URL: http://www.iprbookshop.ru/72737.html.
3. CekpeTtapes, 0. A. HageXXHoCTb anekTpocHabxkeHus : yuebHoe nocobue / K0, A. CekpeTta-
peB. — HoBocmnbupck : HoBoCMOUPCKMIM rocyaapCcTBEHHbINM TeXHUYeCKU yHuBepcuteT, 2010.
— 105 c. — ISBN 978-5-7782-1517-7. — TeKCT : 3NeKTPOHHbIM // dnekTpoHHO-6ubanoTeuHan
cucrema IPR BOOKS : [canT]. — URL: http://www.iprbookshop.ru/45118.html
4. bengen, C. A. HaieXKHOCTh TEIUIOAHEpreTHYecKoro odopypopanua T2C : yuebHOe IT0Co-
one / C. A. BengeB, A. B. BopoGeeB, B. B. JIntBak. — Tomck : TOMCKHI ITOIHTeXHHYECKHIT
yHHBepcHTET, 2015. — 248 ¢. — ISBN 2227-8397. — TeKcT : BIeKTPOHHBIH // DIeKTPOHHO-
onomioreyHasa cucreMa IPR BOOKS : [carit]. — URL:
http://www.iprbookshop.ru/55198.html

5.2. IlepevyeHb Y4e0HO-METOAMIECKOT0 00ecrIeYeHH S CAMOCT OATEIbHOH PadoThI
o0 yUaroIuxcs no JUCIMILIHHE
1. MeTognyeckne peKOMEHIAIMH JJISI ITOAT OTOBKH K ITPAKTHYE CKHM 3aHSITHSIM.
2. MeToanyeckHe peKOMEHIAIMH IO OpPraHH3aI[HH CaMOCTOSTEILHOM PaldoThl CTYIEHTOB.
3. Metognueckne peKOMEHIAIHH T10 BEIIOTHEHHIO KOHTPOILHOH PadOTHI.

5.3. Ilepeuens pecypcoB HHPOPMANHOHHO-TEJIEKOMMY HHKAIIHOHHOH ceTH «MH-

TepHeT», He0OXOUMbIX Il 0CBOECHHA JHCIHILIHHbI
L. http://www.biblioclub.ru -5bC "YHiBepcureTckaa OHOIHOTEKA OHIAH"

2. http://www.iprbookshop.ru/ - OnekTpoHHO- GHOIHOTeYHas cucrtema [PRbooks
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OO0mue TpeGoOBaHN K HAITHCAHHIO H 0()OPMIeHHIO PabOTEI
PexoMeHIaIiy 110 BEIIOITHEHHIO 3a{aHI T

[TmaH-rpadMK BRITTOTHEHH S 33 JaHHS
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BreieHue

KoHTpoimbHas paboTa cO3MaéT ONTHMAIbHBIE THAAKTHYECKHE YCIIOBHS IS JIeATelIb-
HOCTHOI'O OCBOEHHS CTYAEHTAaMH COJIepP:KaHHS H MeTOHOIOTHH H3YYaeMOH JHCI[HIUIHHEL
«(Duzuka». KOHTpoIbHEIE PaOOTHI IPOBOASATCS C LIEJIBI0 BRIPAOOTKH IMPAaKTHYECKIX YMEHHH H
IMPHOOPETEHH S HABBIKOB B PEIIEHHH 3ajjayd, OTPa0OTKH yITpaKHEHHI, BBITIOJTHEHHH YePTEKEH,
ITPOH3BOJCTBE PACUETOB H T.II.

[{enbr0 KOHTPOIBHEIX PadoT ABISETCS (pOPMHPOBAHHE ITPAKTHYECKHX YMEeHHH — ITpO-
(pecCHOHAIBHBIX (BBINIOIHATE OIPeAeIEHHbIE AeHCTBHS, OIEPAIH, HeOOXOJQHMBIE B ITOCTIE-
OYIOIEM B IPOQeCCHOHAIBHOH AeSTeIbHOCTH) HIH YUeOHBIX, HEOOXOAMMBIX B ITOCIIEIYEO-
ImeH y4eOHOH JAeSTeIbHOCTH ITI0 OOMIenpOo(eCcCHOHAIBHEIM H IIPO(PECCHOHAIbLHBIM JHCI[H-
TUTHHAM.

BuOmmorpaHye cKiil CITMCOK COAEPKHT CBEAEHHSI O CIIPaBOYHOH JIHTEpaType H JO-
MOJIHATEILHBIX H3MaHMSIX, HEOOXOIHMMEIX I YIIIYOJIEHHOIO H3YYEHHS OTJEIbHBIX BOITPO-
COB.
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1. Ilens u 3a0auu u3yueHua OUCUUNIUHbL

[{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 Hale KHOCTH,
MTOKa3aTeIIsIMH HaJ[e’KHOCTH CHCTEM 3IIeKTPOCHA0KeHHS H HX 3JIEMEHTOB, C IIOHATHEM 00 OII-
THMaIbHOH HaJeKHOCTH H ITPHHI[UIIAMH HOPMHPOBaHHS HaJeKHOCTH, ITOHITHEeM 00 yinepOe
OT TepephIBa 3NEKTPOCHA0KEHHS, a TaKKe ¢ MaTeMaTH4eCKHMH MOAEISIMH HaJeXKHOCTH CH-
CTEM BIIEKTPOCHA0KEHHS H ¢ METOJ[aMH HX HCCIIeJ0BAHHS.
3amavyy M3yYeHN I JUCIMIUIHHEL 3aKITI0YAl0TC I B Pa3BHTHH HAaBBIKOB H YMEHH S BRIOHPATh H
OILIEHHBATh C TOYKH 3PEHHS HaJ[e’KHOCTH Pa3IHYHbIE CXEeMBI 3JIeKTPOCHA0KeHH S ITIPOMBIIII-
JIEHHBIX ITPe MTPHATHI H YCTaHOBOK.

2. MecTo JUCIHILIHMHLI B CTPYKTYPe 00pa30BaT eJIbHOI 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 PAMMBbI

[ImaHHpYyeMbIe pe3yIbTaThl

0OyUYEeHH S TT0 JTHCIHIUIHHE
(MOJIYIIIO), XapaKTEPH3YIO-
IITHE TaIbl (POPMHPOBAHH
KOMITETEHITHIT, HHIHKATOPOB

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

3HaeT OOIIYIO XapaKTepH-
CTHKY HaJEKHOCTH 3JIEKTPO-
SHEPreTHYECKHX CHCTEM;
HasHaueHHe IToKa3aTeleH
HaJIEKHOCTH, O ITpHMEHEHHH
OCHOBHBIX ITOJIOKEHHI H Me-
TOJOB 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-
3JIEKTPOCHAOKEHH . 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'C-
THYCCEKIHX CHCTCM.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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2. Dopmynupoexkda 3a0aHu i ee o0vem

B 3ajaHNN HCIIONB3YIOTCS CIIEAVION[IE IIoKa3aTelIn HaJEXKHOCTU CHUCTE-
MBI SJIEKTPOCHAOKEHIST KOHKPETHOTO IOTPpEOUTES:

T- cpeanee Bpems Oe30TKa3zHOIT pabOTHI;

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

ql - BEpOSITHOCTL OTKa30B BIIEMEHTOB.

PaccunTtaTth B 00IeM BHIJ€ JIOTHKO-BEPOSATHOCTHBIM METOJOM IIOKa3aTe-
i HaJeXKHOCTH T B Tp CHCTEMEI 3JIEKTPOCHAOKEHUSI KOHKPETHOrO MOTpedu-
Telsd B cXeMax »JIeKTpocHaOKeHUs, IIpUBEAEHHBIX Ha puc.l u puc.2. Homep
notpedurena (BO, Bl, ...B9) BeiOupaercsa no nocneaneii nudpe mudpa. Ilpnu-
YeM CTYJEeHTBEl ¥ KOTOPEIX IMOJy4UaeTcsd dUeTHas cyMMa ABYX IIOCJE[-
HUX Iudp mudpa BEIOHparOT HOMEp HNOTpeOuTer o puc.l, a Te€ y KOTOPBIX
OHa HeueTHasd - 1o puc.2. IlokazaTenn HaJEKHOCTU DJIEMEHTOR CHCTEMEI SIIEK-
TpocHaOxkeHus (q1 \if ) 3aJaHbI.

B2 B6 B7 B3 B4
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18
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Puc. 1. CxemMa cucTeMsl 3JIEKTPOCHAOKEHUS IIOTpeOuTeNnell o BapuaHTaM

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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Puc. 2. CxeMa cUCTEeMHI 3JIeKTpOCHAOKEeHN IIoTpeOuTeNneil o BapuaHTaM

AJOKYMEHT NoarnnMcAH
SNEKTPOHHOW NOAMUCHLIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu;: lLlebayxoea TateAHa AnekcaHgpoBHa
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Iopsimok penreHus 3aJJaHUS

1.Onpeaenuts yciaoBuS pabOTOCIIOCOOHOCTH (F) KOHKPETHOTO IOTPEOUTEI.

2.0npeienuTs yCIOBUS HepaboToCcIocoOHOCTH (F) KOHKPETHOTrO IIOTPEOUTEIIA.

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

4 HaiiTu npuONImKEeHHEBII BEPOATHOCTHEII IIOMUMHOM (g) I CHCTEeMEI AJICK-
TPOCHAOKEHUS KOHKPETHOI'O ITOTPEOUTETLA.

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

og . .

——qiHu]
0q;

6.0mpenennTey CpegHEee BpPEeMS BOCCTAHOBIICHUS AIIEKTPOCHAOKEHUSI KOH-
KPETHOTO IIOTPEOUTEIIS

Tg = a”Q
ZaQ q; " H;

H

7.0npenenutb cpegHee BpeMs O€30TKazHOM pabOTHI CUCTEMBI KOHKPETHO-
ro MOTpeOuTeNs

Fo 0

0 . . -
Zaq;' qi - 1

AJOKYMEHT NoarnnMcAH
SNEKTPOHHOW NOAMNUCHIO
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BaHH,

POM,

JIeHTa,

3. Obrue mpedoeanua K HANUCAHUIO U 0P OpMIIeHUO padonibl

OcHoeHble MPEdOGAHILA K Padome

[Tpu BEMIOMHEHHH H o(opMiIIeHHH KOHTPOolIbHOMH 1Mo ['OCTy Hajo yYHTRIBaTh OOIMHE Tpebo-
KOTOPBIE IIPEABIBILIIOTCS K padoTe:

— CTYJIEHT JOJIKEH IPHACPAKHBATHCS 3aJaHHOH TEMaTHKI

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

— IIpH 0(pOpMIIEHHH PaOOoThI HYKHO YUHTHIBAThL HOPMBI H ['OCTHI;

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

— pﬂﬁGTEl IOJKHA OBITh ElBTGpGKGﬁ: B HEH JOIIKHBI COACPXKAThCA COOCTBEHHBIE BBHIBO/IBI CTy-

— 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 OTCTYII cocTaBisIeT 30 MM, cripaBa — 15 MM,

— KOHTPOIIbHAA BCCI' ld HYMCPYCTCAH C IICPBOI'O JIHICTd, HO Hd THTYJIbBHOM JIHCTC HOMCP HC CTa-

— HOMEP CTPaHHIBI B pa0b0Te BCET/Ia BBICTABIISETCS B BEPXHEM ITPAaBOM YIIIY,
— 3aTOJIOBKH paboThl O(POPMIITIOTCS JKHPHBIM IIPH(PTOM,

— B KOHIIC 3d4I'OJIOBKOB TOYKd HEC ITPECAYCMOTPCHA,

NOKYMEHT NOANVUCAH M,
SNEKTPOHHOW NOAMUCHIO

Ceprudhikar:. — 12000002A633E3D113AD4 25FBS0002000002A6 ‘b ITPOHYMCPOBdAHBI apaﬁcmmﬂx I_[H(bpabﬂI;
Bnapeneu;: lLlebayxoea TateAHa AnekcaHgpoBHa

€ CTPOKIL, ITOAPA3ACIIbI — C JICBOI'O KPdi,
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— paﬁma PAcCIICHATBIBACTCA B IIPHHTCPE Ha JOICTAX Aﬂr:

— 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 HCTOYHHKOB,

6. JlOIMOMHEHHS H IIPIUIOXKEH M.

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

CCBUIKH HYMEPVIOTCS apaOCKHMH IH(paMH, IIPH 3TOM YUYHTBHIBAIOT CTPYKTYPY palOoTH (pas-

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 I (I12) . Onpeaenutk cpegHee BpeMsd
BOCCTAHOBJIEHHN »JIeKTpocHaOxkeHuda morpedurensa (Ts). Onpenenurs cpegHee
BpeMs O€30TKazHOII pabOTEI CUCTEMEI AlIeKTpocHaOxkeHusa norpedurens (T).

AJOKYMEHT NoarnnMcAH
SNEKTPOHHOW NOAMNUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu;: lLlebayxoea TateAHa AnekcaHgpoBHa
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Puc.3. Cxema cucTeMHl 3JIeKTpocHaOkeHns morpedurers 111

PemnieHue

1.  OmnpenensieMm ycnoBus padoTocriocoOHocTH nmoTpedurerns 111

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
|

AJOKYMEHT NoarnnMcAH
SNEKTPOHHOW NOAMUCHLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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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 (YHKIMH HepaboTOCIIOCOOHOCTH

norpeduresns 111

AJOKYMEHT NoannucAH
SNEKTPOHHOW NOANMUCLIO

Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnageneu;
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4. Haxoaum npuOnnmxeHHBII BEpOITHOCTHBIIT IIOJIMHOM IS CHUCTEMEI
sNeKTpocHabxeHusd 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{ﬂHHGI‘O ITOJIITHOMA

AJOKYMEHT NoarnnMcAH
SNEKTPOHHOW NOAMUCHLIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
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00 1,
341

g i, =g, + 9,4+ q,)q. 4, ;

00 1,
a‘-?z

gM, =(q,+ g5 +45)q, 45 ;

00 1,
dq,

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

00,
04 4

Gats = (g, + g5 +qo)q. 4, ;

AOKYMEHT NOANMCAH
ANEKTPOHHOW NOANMMChLIO
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0.4
699

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

00
i‘?t-tﬂn =(q,+9:+9,)q 14 -
0q,,

6. OrmpenernsieM CpeaHEe BpeEMsS BOCCTAHOBJIEHHE AIIEKTPOCHAOKEHUS II0-
tpedutend 11 o npudbnmkeHHOMY IOJIMHOMY O

T (9 + 95 +9:)(g> + 44+ G14) |
Zan g H (91 + G5 + 90 ) @21t +Gutty + Graths) + (92 + 4 + Qs ) D14 + Q31 + o o)
aqll i i

7. OmpenensieM cpeaHee BpeMsa Oe€30TKa3zHOII pPabOTBl CHUCTEMEI SJIEK-
TpocHaOxkeHnsa morpedurtend 111

T = 1-Qp, » 1-(q, +q, +q,)(9, +q9, +q,,) |
Zan g, * (9, + 93 +qo Gty + Gupty + Gy phyy)+(q, +q4 + G G 1 + Gy 1 +GoHy)
og, '

8. IIpu paBHOBEPOATHOCTHBIX 3HAUYEHMAX OTKa3a 3JIEMEHTOB CUCTEMBI 3JIEK-
TPOCHAOXKEHNS (1= ( U MHTEHCHBHOCTH BOCCTAaHOBRJIICHUS DJIIEMEHTOB CHCTEMEI BIICK-
TpOocHAOXKeHNI uf = \I cpeJHee BpeMs BOCCTAHOBJIEHUS AJIEKTPOCHAOXKEHUI 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

5 _ 1-9¢q° __1—-9q2
9¢°n+9q°n 18q°p

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

PenieHue

1. YcnoBue paboTocnocoOHocTH noTpeduresd 12

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|

AJOKYMEHT NoarnnMcAH

SNEKTPOHHOW NOAMUCHLIO
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Newncteutened: ¢ 20.08.2021 no 20.08.2022 .
)



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 HepadOTOCIIOCOOHOCTH 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

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

4394

10911

I'’I€ BEPOATHOCTE OTKaA34d 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
aq,
60
— g,y = (g, +93)q, 1, ;
dq ,
00
o gsts = (g9, +qg3)qsHus ;
a‘fﬁ
AJOKYMEHT NoarnmnMcAH

SNEKTPOHHOW NOAMUCHLIO
Ceptudukar: 12000002A633E3D113AD425FBS0002000002A6

b
Bnapeneu;: lLlebayxora TateAHa AnekcaHapoBHa 18
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P Qo Mw = 91190 Mo »

9u Hy = 9pdny B

0. OHpE,[[EHHEM CpcaAHCC BpCMA BOCCTAHOBIICHIIA BHEHTPDCHaﬁ}HEHHH IT1O-

Tpedurens [12 nmo npudbnukxeHHOMY HoInHoOMy Oy

Tig— O _ 9s Hq +6;)@, +q, +9; +G10) +q, 1,
Z@m - Gebs +(q, +G4 +q5 +G)@ 14 +G3 1) G, +;) @1 Gty s 1 +G gtk )G Gotho TG o M
a

7. OnpenensieM cpeaHee BpeMs 0Oe30TKa3zHOl pPabOThl CHUCTEMBI SJIEK-
TpocHaOxeHusa norpeduresa 112

P 1-Om, — 1-{g, +(q, +9;)@, +9,+4; +9,5)+9,4,,]
ZEQ”E B e R
a,

8. IIpn paBHOBEPOATHOCTHBIX 3HAYCHILIX OTKaza AJIEMEHTOB CHCTEMEBI BIICK-
TPOCHAOXKEHN (1= ( U MHTEHCHUBHOCTU BOCCTAHOBJIEHHS 3JIEMEHTOB CHCTEMBI 3JICK-
TpOCHAOXeHNA uy = \i CpeqHEe BpEMSI BOCCTAHORICHUI AJIEKTPOCHAOKEHI MOTpE-

ourensa 112 u cpeagHee BpeMs 0e30TKa3HOM pabOTHl CUCTEMEI 3JIEKTPOCHAD-
KeHUA noTpeduresa 112 OyaeT onpeaenaThbes 0 BEIPaKeHUIO

Fo— g+9q° _ q(+9g) @ 1+9¢
qu+4q(2qu)+2q(4qu)+2q°p  qu+18q°u  pu(1+18q)

2

f;_l—(q+9qz)_ 1-g-9q°
gu(l+18¢q) qu(l+18gq)

9. bosee IIPOCTOC PCIICHIIC STOII 3aJda4ll - BOCIIOJIE30BATHECA PaCHCTaMIH IIO CIIIC

¢ AOKYMEHT [TOATMMCAH I1 HepabOTOCIOCOOHOCTH IOTpedu-
INEKTPOHHOW NOoANnMCbIO P P
T Cepruduxkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu;: lLlebayxoea TateAHa AnekcaHapoBHa
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i€ CCUCHIIC 6 -3TO caMBbIIl Ba)XHBIU AJIEMEHT B CHCTEME IINTaHUA
HGTpE:ﬁHTEHH II2 n BXOJIHUT B MAaTpHIly CaMOI'O HU3KOI'O PaHIQ.

10. Onpegengem Oosiee IpUOIIIIKEHHBIIT BEpOSITHOCTHEII IIOIINHOM OoJiee
npuonmkeHHoll ¢y HKIIUN HepaboTocmocoOHoCcTH noTpedurens 112

5}?3 =|‘?ﬁ| .

11. OnpenensieM cpegHee BpeMs BOCCTAHOBJIEHHS 3SIIEKTPOCHAOXKE-
HIL1 ToTpeduterra 112 no Oonee mpuOMIDKEHHOMY IIOIINHOMY ik 2

12. OnpegendgeM cpegHee BpeMs 0€30TKazHOII pPadOTHEl  CHCTEMBEI
3JIEKTPOCHAOKEeHUS noTpedurens [12

?ﬁ-.z 1:_ On, _ 1-g,
Z?Q-’Tz g, i 96 " Hs
@1 I I

3. IInau-epagpux eévinonneHua 3a0aHUA

PaGora Hajg pacdyeTHO-TpapHUecKOH paOOTOH MOKeT OBITh IpejicTaBlIeHa B BHJIE BBI-

ITOIIHEHIA CIICOYIOIIHX 3TAIIOB.

No
HanmMmeHOBaHHe 3Tara CpGI{[I BEITTOJIHCHHA
TU/II
Ha neppom
1. IlonmyuyeHHs 3aJaHHs
IPAKTHYCCKOM 3dHATHH
OJOKYMEHT NOOANKMCAH
SNEKTPOHHOWM NOAMNUCHIO Ha IICPBOM
Ceptudhukar: 12000002A633EED 1M 3AD4A25FBS0002000002A6 [emM
Bnapeneu; lLebayxoea TateAHa AnekcaHapoBHa IPAKTHYCCKOM 3aHATHH
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3. PaGota ¢ HH(} OpMaIHOHHBIMH HCTOYHHKAMH B TeueHHH ceMecTpa
4, Harmcanne KOHTPOIIBHOH padoTEI B TeueHnH cemMectpa
5. [TpemocTaBiIeHHe KOHTPOIBHOH paOOTHI Ha Kapeapy B TeueHnn cemMectpa
Ha nmocnegnem
6. 3a1HuTa KOHTPOJIEHOH PadoTEI
IPAaKTHYECKOM 3aHSTHH

6. Kpumepuu oueHueanus paoomaslt

B 1iensx IMoBBIIIEHHSI KauecTBa BBITTOIH IEMBIX pﬂC‘IETHG-I‘pﬂ(bH‘IECIﬂD{ pElﬁDT ITPEIIO-
HAaBATCIIb PYKOBOACTBYCTCAH CICAYIOINNMH KPHTCPHAMH OICHHBAHHA ITHCBEMCHHBIX pﬂﬁﬂT
CTYIACHTOB.

OueHKa «3aUmero ( ﬂH’HIHIIHﬂ) » 6bICHIAGJIACNCA, eCJI CIYOeHM.

— IIpeJIcTaBHJI PacueTHO-IpapHIECKYyIO paboTy B YCTAaHOBIIEHHBIH CPOK H O(pOPMHII ee
B CTPOT'OM COOTBETCTBHH C H3II0KEHHBIMH TPeOOBAHH SIMH,

— HCIIOIb30Ball PEKOMEHAOBAHHYIO H JOIIOTHUTENBHYIO YUe OHYIO H CTPaHOBEUECKYIO
THTEPATYPY,

— IIPH BBINIOJIHEHHH VIIPaXHEHHH II0Ka3al BBEICOKHH VPOBEHb 3HAHHS JIEKCHKO-
IpaMMAaTHUYECKOI'O H CTPAaHOBEAUECKOIO MaTepHala II0 3aJaHHONH TeMaTHKeE, IIPOSBHII TBOPUYE-
CKHH TIOAXOJ ITPH OTBETE Ha BOIIPOCHL, YMEHHE ITYOOKO aHAIIH3HPOBAThH IIPOOJIEMY H JIENIaTh
0000I1IaroII e BEIBOIHI,

— BBITIOIHIUI padoTy I'PaMOTHO C TOYKH 3PeHHS ITOCTABICHHON 3aJaul, T.c. 03 OIH-
OOK H HEJOUYETOB HIH JOIIYCTHII He OOJIee OJHOIO HEJNOUETA.

OueHKa «3aUmero (xapama) » eslcmasjizemci, ecjild CﬂlyﬂEHI‘H.’

— MpeJCTaBHII PacueTHO-Ipa(HIEeCKy0 paboTy B YCTaHOBIIEHHBII CPOK H O()OPMIII €€
B COOTBETCTBHH C H3II0KEHHBIMH TPeOOBaHHSIMH,

— HCIIOIIb30BAJI PeKOMEHIOBAHHYIO H JIOIOIIHHTEIIBHYIO JINTEPATYPY,

— TIPH BBINOJIHEHHH YIIPAKHEHHI ITOKa3al XOPOIIHH YPOBEHb 3HAHHS JIEKCHKO-
rpaMMaTHYECKOIO H CTPaHOBEIYECKOr0 MaTepHalla ITO 3aJaHHOH TeMaTHKe, ITpaKTHYeCKH
IIPAaBIJILHO C(OPMYIHPOBAJI OTBETHI Ha ITOCTABJIEHHBIE BOIPOCKI, IMpeJcTaBHII O0Iee 3HaHHE
HH()OPMAIHH I10 IIpOOJIEME;

— BBITIOJIHWI Pa0OTy IMOIHOCTRIO, HO JOITYCTHI B Hell: a) He Oolee OFHOM HerpyOoiH

OTTMIAKT T OTHOTO He TOuATA B) U He AoTee TRYY HeJ[OYETOB.
ANOKYMEHT NoanncAH
SNEKTPOHHOW NOANUCLIO
Ceptucbukar: 12000002A633E3D113AD425FB50002000002A6
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— MpeAcTaBHI paboTy B YCTAHOBJIEHHBIH CPOK, IMPH O(QOopMIeHHH paboThI JOITYCTHII
HE3HAYHTEIPHEIE OTKIIOHEHH S OT H3JI0KEHHBIX TPeOOBaHHI,

— ITOKa3aJI JOCTATOYHEIE 3HAHH IT0 OCHOBHEIM T€MaM KOHTPOIIBHOH padOTHI,

— HCITOJIb30BaJl PEKOMEHIOBAaHHYIO JIHTEPATYPYV,

— BBITIOIIHHII He MeHee ITOJIOBHHBI PaOOTHI HIIH JOITYCTHII B Hel a) He Oolee JIBYX IPy-
ObIX OIHOOK, 0) HIIH He Oojlee OMHOH I'pyOoi OMMMOKH H OJJHOTO HeJo4YyeTa, B) HIH He Oollee
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.
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OuenHKka «He3aumeno (Heyo 06J1emeopumelbHo)) 6bICHMABCIAECMCA:

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

— €CJIIH CTYICHT HE IIPHCTYIIAJI K BbBIIIOJIHCHIHO 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.

PaGotTa He JoITycKaeTcs K 3aliTe, eClIM OHA He HOCHT CaMOCTOSITEIILHOIO XapaKTepa,
CITNCaHa M3 JIMTePaTyYPHBIX HCTOUYHHKOB IIH YV APYTHX aBTOPOB, €CIIH OCHOBHBIE BOITPOCHI HE
PACKpPBITHL, H3JIOKEHBI CXeMaTHYHO, (pparMeHTapHO, B TEKCTE COAep KaTcs OIMHOKH, HayIHBIH
armrapar o(pOpMIIEH HEIIPAaBHIIbHO, TEKCT HaIlHCaH HeOpeKHO.

B Xoje 3aliTel KOHTPOIBHOH padoTHl 3ajJada CTYAEHTa — II0Ka3aTh YIIyOJIeHHOE
IIOHNMAaHHE BOIIPOCOB KOHKPETHOH TEMBI, XOPOIIEE BIIaJIcHHE MaTEPHAaIIOM 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 IPYIMILI CTYASHTOB,

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

JIro0ast popma 3aruTel KOHTPOJIBLHOH pabOoThl YUHT OTCTaHBaTh CBOIO TOYKY 3PEHHSL

yOEIHTEIBHO apIYMEHTHPOBATE €€, YTO CIIOCOOCTBYET IIepepacTaHHIO 3HAHHH B YO KIeHH 5.
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CIIHCOK JIMTEPaTYPhI
8. IlepevyeHL 0CHOBHOM M JONOJITHHT €JIbHOH JIMTEPATYPhI, HE00X0IHMOM /1/If1 0CBOECHHA
M CHHILTHHbI
8.1.1. IlepeyeHs OCHOBHOH JIMTEPATYPLI:
1. Kamiane, B. @. HagéXHOCTh CHCTeM 3NIeKTpocHa0keHH A | yueOHoe nmocodue / 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 :
AIEKTPOHHEIH // 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» | yuebh-
Hoe nocoOue / FO. M. Ilomoraes, B. B. Kaprasuep, M. B. JlakomoB. — BopoHexk : BopoHeX-
CKHH ['ocymapcTBeHHBIH ATpapHBIH YHHBepcHTET M. Mnmmieparopa 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 nmocodne / 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/451 18.html

4. benser, C. A. HaieKHOCTE TeIDIO3HEPreTHYeCcKoro odopyposanus 1T 2C : yuyeOHOE I10COo-
one / C. A. bensgep, A. B. BopoOsep, B. B. JIntBak. — ToMck : 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. : MOCKOBCKHIT TeXHHYECKHI YHHBE]D-
cuTeT cBI3H B HHpopMaThkH, 2014. — 73 ¢. — ISBN 2227-8397. — TeKcT : 37IeKTPOHHEIIH //
OnexrpoHHO-0HOMHOTeyHad cucTeMa IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/61518.html

2. Pexamvbl paOoTHI HEHTpalIeH CHCTEM 3IIeKTPOCHAOKeHHI O0BEKTOB | IEKTPOHHBIH
pecypc| : yueOHoe rmocodue / B.A. OmienkoB [ Ap.|. — DIeKTpOH. TeKCTOBBIE JaHHBIE. —
OMcK: OMCKHIl TOCYZapCTBEHHBIN TEXHHYECKHH YHUBepCHTET, 2017. — 80 ¢. — 978-5-8149-
2515-2. — Pexmm goctyma: http://www.iprbookshop.ru/78464.html

8.2. IlepeyeHb Y1e0HO-MeTOAHIECKOr0 00ecevdeHn s CAMOCT OATEJILHOH PadoThI 00y4a-
HOINHUXCH 10 JHCHHILIHHE

1. MeTognyeckne peKOMeHIALHH JJIS ITOAT OTOBKH K ITPAaKTHYE CKHM 3aHSTHSM.

2. MeTrognyeckne peKOMEHIALHH ITI0 OpTraHH3aIHH CaMOCTOSATEIIbHOH PaOOThI CTYAEHTOB.

3. MeTognyeckne peKOMeHJal[HH 110 BEITIOTHEHHIO KOHTPOIIbHOM Pa0OTHI.
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MUHUCTEPCTBO HAVKHU U BBICIIET' O OBPA3BOBAHUS POCCUUCKON OE JEPALUU
DenepalbHOE TOCYAAPCTBEHHOE aBTOHOMHOE

00pa3oBaTeNbHOE YUPeKIeHHE BBICIIErO0 00pa3OBaHIL
«CEBEPO-KABKA3CKHWH OEJNEPAJIBHBEIM YHUBEPCUTET»
[[aruropckuit HHCTHTYT ((rmian) CKOY

MeToaudeckue yKazaHusi

10 OpTaHI3AI[II CAMOCTOSTENLHOIT paOOTHI
10 JUCIIUTLINHE
«HameXHOCTb 5JIEKTPOIHEPTETUUSCKIIX CICTEM
HAIIpaBJICHU 10 IIOTOBKH
13.03.02 - OnexTposHepreTuka 1 3JIeKTPOTEXHIKA

NOKYMEHT NoanncAH
SNEKTPOHHOWM NOANUCHLIO K
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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ComeprxaHHe

BreneHue

1 OO0Ias XapakKTEPHCTHKA CaMOCTOSTEIIbHOH PaldoThl OOYYAKOIIErocs IIPH H3Y-
yeHnn gucruriuinael  « HAJIEJKHOCTE  DSJIEKTPOSHEPI'ETUYECKHX
CHUCTEM»®

2 [ImaH-TpadHK BROTOITHEHHS CAMOCTOSTEIIbHOH PaOOTHI

3 KOHTpOIBHBIE TOUKH H BHABI OTYETHOCTH IO HHM

4 MeToamuecKkne peKOMeHJaIlHH 10 H3YYEHHIO TEOPETHYECKOTO
MaTepHalla

5 YyeGHO-MeTOHYeCKOe H HH(p OPMAIHOHHOe O0ecTieueHHe JHCIHIUTHHBI

[AOKYMEHT NOANUCAH

SNEKTPOHHOW NOAMUCLIO
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BBeaenne

CamocrosTelbHasa padoTra — IDIaHHpyeMas ydieOHas, y4yeOHO-HCCIeNOBaTElbCKas,
Hay4YHO-HCCIIEJOBaTEIbCKasl pad0oTa CTYAEHTORB, BBHIIIOIHIEMAs BO BHeayAUTOPHOE (ayIHTOP-
HOE) BpeMs I10 3aJaHHIO H IIPH METOAHYECKOM PYKOBOJCTBE IIPeIlOfaBaTells, HO Oe3 ero
HEITOCPEICTBEHHOI 0 YYacTHS (IIPH YaCTHYHOM HEIOCPEeICTBEHHOM YYaCTHH ITPeIlojjaBaTens,
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
O0YyUYEeHHS CTYIAEHTA — IIOATOTOBKOH OakKallaBpa ¢ BREICIIHNM oOpa3zoBaHHeM. IIpH opraHm3ai(iim
CPC BaXHBIM H HeOOXOJHMEIM YCIIOBHEM CTAaHOBATCS (POPMHPOBAHHE YMEHHS CaMOCTOS-
TEILHOHN PaldOTHl IS IIPHOOPETEHHS 3HAHMI, HABBIKOB H BO3MOKHOCTH OpraHH3aIHH yuel-
HOH M HAYYHOH JAEATEIBHOCTH.

[{empr0 camMOCTOSATENFHON padOTHI CTYZEHTOB SIBIISIETCS OBJIAJCHHE (PYHIAMEHTAIIb-
HBIMH 3HAHHSMH, ITPO()eCCHOHAIBHBIMH YMEHHSMH H HaBBEIKAMH JI€ITEIIbHOCTH 110 IIPOQHITIO,
OIIBITOM TBOPYECKOH, HCCIIEAOBATEIILCKOH JIeATelIbHOCTH. CaMocTOosATENIbHas padoTa CTYICH-
TOB CITOCOOCTBYET Pa3sBHTHIO CAMOCTOSTEILHOCTH, OTBETCTBEHHOCTH M 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 pabora - IDIaHHpyemass yueOHas, yuyeOHO-HCCIeNOBaTENbCKasL,
Hay4YHO-HCCIIeJoBaTeIbCKasd padoTa CTYAEHTOB, BBRIIIOIHIEMAas BO BHeayJUTOPHOe (ayIHTOP-
HOE) BpeMs II0 3aJaHHIO H IIPH METOAHYECKOM PYKOBOJCTBE IIpellofaBaTells, HO 0e3 ero
HEITOCPEICTBEHHOIO YYacTHS (IIPH YaCTHYHOM HEIOCPEICTBEHHOM YYaCTHH ITPEIlo[aBaTeNs,
OCTaBJLSOILEM BEeAYITYIO POIIb 3a PabOTOM CTYIEHTOB).

CamocTrosgrelnbHasa padoTa CTYIASHTOB B BY 3e SABISASTCSA BaXKHBIM BHAOM YUEOHOH H
HAYYHOH JESATEIIbHOCTH CTyZeHTa. CaMoCTOSTeNIbHas padoTa CTYAEHTOB HIPAET 3HAYHUTEIID-
HYIO POJIb B PEHTHHIOBOH TEXHOJIOrHMH 00yueHHA. B cBsa3H ¢ aTHM, o0yueHHe B BY 3¢ BKIIIO-
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 CTYAEHTA.

K coBpeMEHHOMY CIEI[HATIHCTY OOINECTBO IPEABSBISLET JOCTATOYHO IIIMPOKHH TIEpe-
YyeHb TpeOOBaHHH, CpeaH KOTOPHIX HEMAIOBAKHOE 3HAYEHHE HMEET HAIMYHE YV BHIITY CKHHKOB
OIIpeIeNIEHHBIX CITOCOOHOCTEH M YMEHHSI CaMOCTOSTEIbHO JOOBIBATE 3HAHHSA H3 PasIIHYHBIX
HCTOYHHKOB, CHCTEMAaTH3HPOBaTh ITOIYYEHHYIO HH(OPMAI[HIO, JaBaTh OL[EHKY KOHKPETHOH
(pHHAHCOBOH cHTYyaIlHH. DOpMHpPOBaHHE TaKOr0 YMEHHS IIPOHCXOIHT B TeUeHHEe BCErO IepH-
oja OOYyUYEHHNS YEPE3 YUACTHE CTYAEHTOB B ITPAKTHYE CKIX 3aHSATHAX, BRIIIOIHEHHE KOHTPOIIb-
HBIX 3aJJaHHI M TeCTOB, HAITHCAaHHE KYPCOBBIX H BBIITY CKHBIX KBaTH()HKAI[HOHHBIX padoT. [1pn
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 YCIIOBHEM CTaHOBSATCS (POPMHpPOBaHHE
YMEHHS CaMOCTOSTEIRHOH padoThI 1S IIPHOOPETEHNS 3HAHII, HABBIKOB H BO3MOKHOCTH Op-
TraHH3aIH YYeOHOH H HaYYHOH JeSTeILHOCTH.

DOpPMBI CaMOCTOSTEIILHOH paboThI CTYAEHTOR pa3sHOOOpa3HEL. B COOTBETCTBHH C pa-

Aouetl TIOTHAMMOU _TUCTIUTITHHET TINATVCMOTNAHRT CIIEIVIOIE BHIBI CaMOCTOSTEIILHOH pa-
AOKYMEHT NMoArcAH
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- CAMOCTOATCIIBHOE PEIICHIIC 3aa™,

- BBIIIOJIHCHHE KYPCOBOI'O ITPOCKTA.

HEJH: CaAMoCcmoAmeE/IbHOZ20 HU3YUECHUA Jiumepamypsl — CAMOCTOATSIIBHOE OBJII4JCHHC
SHaHHAMI, OIIBITOM HC CIIeIOBATEIIbCKOH JIeSTEeIIbHOCTH.

3adauamu caMOCTOSATEIIFHOIO H3YUEHHS JINTEPATYPHI SBILSTIOTCAL:

. VIIyOIIeHHE H PacIPEHHE TEOPETHYE CKHX 3HAHHI,

° (popMHpOBaHHE YMEHHH HCIIOJIb30BaTh HOPMATHBHYIO, ITPABOBYIO, CITPAaBOY-
HYIO JOKYMEHTALHIO H CIIEIHAIIBHYIO JIHTEPaATYPY,

o Pa3sBUTHE TI03HABATEIBHBIX CIIOCOOHOCTEH H AKTHBHOCTH CTYIEHTOB.

Ilens camocmoamenvHozo peuteHua 3aday - oBjajicHHe IMpodecCHOHAIbHBIMH YMe-
HHSIMH H HaBBIKAMH JIE ITEIIEHOCTH 10 MPO(HITI0 OYAyIneH JesITeIbHOCTH.

3adauamu caMOCTOSATEIILHOTO PEIEHHS 3a4a4 SBIISIOTCS:

o CHCTeMaTH3aIls H 3aKpeIlIeHHE MTOTYYEHHBIX TEOPETHYECKHX 3HAHHH H ITPaK-
THYECKHX YMEHHIL CTYIEHTOB,

o (opMIpOBaHIE CaMOCTOSTEIFHOCTH MBIIUIEHHS, CIIOCOOHOCTEH K caMOpa3BH-
THIO, CAMOCOBEPIIEHCTBOBAHIIO H CaMOPeaIH3allHi,

° Pa3sBUTHE HCCIIeA0BATEIbCKHX YMEHHI.

Ilenvrw camocmoamensbHoz0 6bINOJHEHUA PACUeMHO-ZpAuyuecKoll padomst TIO
IHCIHIUINHE SBIIIETCSI OBIaJcHHE (PYHAAaMEHTAIbHBIMH 3HAHISMH, ITPOodeCcCHOHAIEHBIMH
YMeHHSIMH H HaBBIKaMH JeSITeIbHOCTH IO IPOMHIIIO, OILITOM TBOPYECKOH, HCCIed0BaTENIh-
CKOH JIeITelIbHOCTH.

3adauamu JAHHOTO BHIA CAMOCTOSTEIILHOH paOOTHI CTYIAEHTA SBJISFOTCAL:

. CHCTEMAaTH3aIlHI H 3aKPEIJIEHHE TTOJIYYEHHBIX TEOPETHUYECKHX 3HAHHH H IIPaK-
THYECKHX YMEHHI CTYJIEHTOB,

* yIIyOlleHHe H PacIIHpPEHHE TeOPEeTHYECKHX 3HAHHII

o (opMHpOBaHHE YMEHHH HCIIOJIB30BaTh HOPMATHBHYVIO, ITPABOBYIO, CITPAaBOY-
HYIO JOKYMEHTALHIO H CIIEIHAIIBHYIO IHTEPaTYPY,

o Pa3sBHTHE II03HABATEIBHEIX CIIOCOOHOCTEH M aKTHBHOCTH CTYAEHTOB. TBOPYE-
CKOH HHHIIHATHBEI, CaMOCTOSATEIILHOCTH, OTBETCTBEHHOCTH H OpraHH30BAHHOCTH,

° (pOpMHpPOBaHHE CaMOCTOSTEIbHOCTH MBIIIUIEHHS, CIIOCOOHOCTEH K caMOpa3BH-

THIO, CAMOCOBCPIICHCTBOBAHITIO H CaMOPCalIH3aIlHH,

OOKYMEHT NnoarncAH ™~
SNEKTPOHHOWU NOANMMCHIO IH,

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



® HCITIOIIB30BAHIE MATCpPHAII4, CG@pﬁHHGI‘G H ITOJIIYHEHHOI'O B XOJE CAMOCTOA-
TeJIbHBIX 3aHATHH Ha CEMHHAPaxX, Ha ITPAKTHYCCKIIX H HﬂﬁﬂpﬂTGpHBI}{ 3AHATICIX, TTIPH HAIHCa-

HHH KYPCOBOH PadOTHI.
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B pesynbsrare OCBOEHHS JHCIHIDIHHBI (DOPMHPYIOTCS CIEIYIOMIHI IlepeYeHb IUIaHH-

PYEMBIX Pe3yIIbTaTOB OOYUEHH S IT0 JUCIHIUIHHE, COOTHECEHHBIX € ITIaHHPYEeMBIMH Pe3yIIbTa-

TanIl OCBOCHHA GﬁpﬂBGEﬂTEH};HGﬁ ITpOIpaMMEBIL.

Kox, (hopmyImipoBKa KoOMIIe-
TEHIHH

Kox, ¢opmympoBKa HHJTH-
KaTopa

[InaHmpyeMble pe3yiIbTaThl

0OyUYEHHNS ITO JHCIIHILIHHE
(MOYITIO), XapaKTePH3YIO-
II[HE STaITbl (POPMHPOBAHHS
KOMITETEHI[HI, HHIHKAaTOPOB

[IK-3 Crioco0GeH aanTHpOBaTh
1 MOJH (DHIIHPOBATE CITEI[HAJIH-
3HPOBAHHOE ITPOrPaAMMHOE
obecIieyeHe, METOIBI H alIro-
PHTMEI CHCTEM HCKYCCTBEHHO-
I'0 HHTEJUIEKTA H MAIIIMHHOTO
00y4eHHS B IIPO()eCCHOHAIb-
HOH JIESATEJIbHOCTH.

NJ1- 113 OpHEHTHPYETCS B
COBPEMEHHEBIX TEHIEHINIX
Pa3BHTHA IH(PPOBBIX TEXHO-
JIOTHI, BBIOHPAET TEXHOIIO-
THH HIH ITPOrpaMMHBIE
CpeJICTBA IS PEIIEHH S I10-
CTaBIIeHHBIX 3a/1a4.

3HaeT KaHaIIbl CBSI3H, TEXHH-
yeCKHe cpeJcTBa cOopa, Iie-
pelayn H oToOpakeHH OIle-
pPaTHBHO-IHCIIETYE PCKOH
HH( OpMALTHH.

YMeeT oreHHBaTh 3P dek-
THBHOCTh ITIPHMEHEHHS allb-
T€pHATHBHBIX ITPHHIIHIIOB
MepeJaqyl TelleMeXaHHIeCKOH
HH( OpMALTHH.
BrnajeeT HaBRIKaMH YITPaB-
TIeHHS cHcTeM cOopa, Tepe-
Ta4yH H 0TOOpakKeHHs oIlepa-
THBHO-JHCITE TYEPCKOH HH-
(popMaIHH C HCITOIb30BaHH-
eM COBPeMeHHEBIX H ITePCIIeK-
THBHBIX TEXHHYECKHX
CPeZiCTB
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ILman-rpaguK BbINOJIHEHHS CAMOCTOATEILHOI PadoThI

Konrl peanu-

O0BeM YacoOB, B TOM YHCIIE

Cpenctea H KoHTakTHad
3yeMBIX KOM- Bujg gearembHOCTH
g TEXHOIIOTHH paboTa ¢
TIeTEHIHH, HH- CTYIEHTOB CPC Bcero
OILIEHKH ITperojaBa-
THKaTopa(oB)
TelleM
3 ceMecTp

CaMOCTOSTEIIbHOE H3Y-

YeHHEe JINTePaTypPHI I10 CobecemoraHiie 69.255 7,695 76,95

TeMaM Nel-9

[IogroToBka K JiekiipmsaM | CobeceiopaHie 1,215 0,135 1.35
[TK-3 U]I- k-3 [ [ChMEHHBIN

[IoAroToRKA K IIPaKTH- OTHeL O pellle-

b HHH THIIOBBIX, 2,43 0,27 2.7
YeCKHIM 3aHSITHAM
Pa3HOYPORHBBIX
3ajiay
Hroro 3a 3 cemecrp: 72,9 3,1 81
Hroro: 72,9 3,1 81
[NOKYMEHT NOoAnncAH
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KﬂHTpﬂ.]]thlE TOYKH H BHIbLI OTHUETHOCTH 110 HHM

No Bujg n1eaTelbHOCTH CTYISHTOB Cpoku KommuecTBo
TU/TI BBITTOITHEH IS 0a;U10B
3 cemecTp
1. JlabGopaTtopHas padorta Ne 2 0 HeJleld 25
2. JlabopaTtopHas padora Ne 5 10 Hemena 15
3. JlaGopaTtopHas paGorta Ne 7 16 Heenq 15
Hrtoro 3a 3 cemectp 55
Hroro 55

MaxkcHMAIbHO BO3MOKHBIN 0allll 3a BECh TEKYIIHH KOHTPOIbL MaKCHMAalIbHO BO3MOK-

HBIH Oal 3a BeCh TEKVIIHMH KOHTPOIb YCTAHABIHBACTCA PaBHBIM J55. TeKyilee KOHTPOIBHOE

MCPOIIPHATHE CHHTACTCA CAAdHHBIM, CCJIH CTYIACHT ITOIIYHHII 34 HCI'O HC MCHCC 60% oTt YCTa-

HOBJIEHHOI'O JIJISI 3TOr0 KOHTPOJIS MAaKCHMAJIbHOI'O 0ajuia. PEHTHHI OBBIH Oalljl, BEICTABJISIEMBIH

CTYVACHTY 3a TCKYIICC KOHTPOJIIBHOC MCPOIIPHATHE, CAdHHOC CTYJICHTOM B YCTAHOBIICHHBIC

IpaHKOM KOHTPOJILHBEIX MePOITPHSTHIL CPOKH, OITPeJesIIeTC s CIIeYEOIIHM 00pa3oM:

YPOBEHb BBIITOJHEHHS KOHTPOJIEHOI'O PeitTHHT oBHI 0am (B % oT MakcHMalIbHOTro Oall-
3aIaHHS J1a 3a KOHTPOIIEHOE 3aJ[aHHe)
OTIIHYHBIH 100
XOPOILHI 30
Y IOBIETBOPHT EJIHHBIH 60
HeynoBRneTBOPHTEILHBIIN 0
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MeTomiyeckHe PEKOMEHIAITHA 110 H3Y'YCHHI0 TCOPETHYIECCKOI'0O MaTECpHaAJIA

CamocTogrelnpHas padoTa CTYJIeHTa HAUYHHAETCS ¢ BHHMATEIIBHOTO O3HAKOMIIEHHS C
colepKaHHEM yueOHOI0 Kypca.

M3ydyeHne KaxJIOH TEMBI CIIEAYET HAUHHATH C BHUMATEIBHOI'O O3HAKOMIEHHS ¢ Halo-
POM BOIPOCOB. OHH OPHEHTHPYIOT CTYAEHTA, ITOKA3BIBAKOT, YTO OH JOJLKEH 3HATh IO JaHHOH
TeMe. Borpockl TeMbl Kak OBl HAaKIAJBIBAIOTCS HA COOTBETCTBYIOIIYIO I'IIaBY H30PaHHOIO
yueOHHKa WIH y4eOHOro mocodus. B Hrore JOIKHO OBITH SICHBIM, KaKHE BOITPOCHI TEMBI
yueOHOro Kypca 1 ¢ KaKOH I'TyOHHOH PaCcKPBITHI B KOHKPETHOM YVUeOHOM MaTepHale, a KaKHe
BOOOIIE OIYINeHEL. T pedyeTcs TBOPUECKOE OTHOIIEHHE H K CAMOMY COIEPKaHHIO JIHCI[AILIH-
HEI.

BoIpockl, cOoCTaBILIOINNE €€ CcOoJiepsKaHHe, O0NMaJaroT pasHOH CTEIEHBIO BaKHOCTIL.
EcTh BOITpPOCHL, BEIMOIHSIOIIHE (PYHKIHIO JTOTHYECKOH CBSIBKH COJePKaHHS TeMbl H BCETO
Kypca, HMEIOTCS BOIIPOCHI OIMMCATEIIHFHOIO HIH Pa3bsSICHUTEILHOIO XapaKTepa, a TaKkXKe HCTO-
PHYECKOr0 3KCKypca B 00IIacTh H3y4aeMOH JUCIIIIIMHEL. Bce 3TH BOIIPOCHI HE COCTABIISIOT
CYTH TOHS-THHHOTIO, KOHIIENITYAIIbHOIO COZIEPKAaHMA TEMBI, HO HEOOXOANMSBI JIJIS L[ETIOCTHOTO
BOCITPHATHS H3YVYAaEMBIX TTPOOIIEM.

HM3ydyaemas JUCIHIUIMHA HMEET CBOH KaTeTOPHAJIBHO-IIOHATHHHEIN armrapar. HayyHeie
IIOHSITHS — 3TO Ta 0as3a, Ha KOTOPOH CTPOMTCS KakJasd Hayka. I IOHATHS — Y3IIOBEIE, OIIOP-
HEIE ITYHKTHEl KaK Hay4YHOIO, TakK M Y4eOHOrO ITO3HAHMS, JIOTHYECKHE CTYIIEHH IBHKEHIS B
yyeOe OT ITPOCTOro K CIIOKHOMY, OT SBIIEHHS K CYIIHOCTH. be3 SICHOro ITIOHMMAHHS ITOHSTHH
yyeOa KparHe 3aTPYIHSIETCS, a COAeprKaHHe IPHOOPETEHHBIX 3HAHHI CTAHOBHUTCS TYCKIIBIM,
pPacIlIBIBYaTBIM.

CTYJIeHT JOIDKEH ITOHMMATh, YTO CAMOCTOSTEIILHOE OBIAJEHHE 3HAHHSMH SBIISIETCS
ITIaBHEIM, OITPEMEIIIONIMM. BRICINas IKoiaa co3qacT IS 3TOro HEOOXOAHMEBIE YCIIOBHS, IIO-
MOraeT OyAVyIIeMY BBHICOKOKBAITH(HIMPOBAHHOMY CIIEIHAINCTY OBJIaJETh TEXHOIOIHEH ca-
MOCTOSTEIFHOI'O IIPON3BOACTBA SHAHWH.

B camoctosarensHON padoTe CTYJIEeHTaM ITPHXOMUTCS HCIIONb30BaTh JINTEPATYPy pas-
JIMYHBIX BHJOB: IIEPBOHCTOYHHKH, MOHOI'pa(pHH, HayYHbIe COOPHHKH, XPeCTOMATHH, Y4eOHH-
KI, yueOHBIe ITOCOOHS, KYpHalkl U Ap. M3yueHHe Kypca IpearonaracT 3HaKOMCTBO CTYIEH-

TOR ¢ AOTRIIIIM OORAWMOM HAVUHOTT U VUAOHOTT T!'HTEPE],T}J’I)LI? HTO, B CBOIO IDT-IIEPE'[[L: H(}p{}}l{ﬂa-

[IOKYMEHT MOANMWUCAH
INEKTPOHHOM FOANNCHIO HO-KPHTHYECKOIO ITOAXO4A K H3y4aeMBIM
CepTudmkar:  12000002A633E3D113AD425FB50002000002A6
BEnapeneu: Lebayxopa TaTeAHa AnekcaHOpoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



YToOkI He «YTOHYTE» B OTPOMHOM O0beMe PeKOMEHIOBAHHBIX eMY IS H3y4YeHHS HC-
TOYHHKOB, CTYAEHT, IPeXkJIe BCero, JOJDKEH HayYMThCS IPaBHIIBHO HX YHTaTh. [IpaBHIBHOE
YTEHHE PEKOMEHJOBAHHBIX HCTOYHHKOB IIPEAIIOIaracT CIIEJOBAaHHE HECKOJIBKHM HECIIOXK-
HBIM, HO BeChMa ITOJIE3HBIM ITPaBHIIAM.

[IpegBapHTEeNbHBIH IIPOCMOTP KHHI'H BKIIOYAET O3HAKOMIIEHHE C THTYJILHBIM JIHCTOM
KHHTH, aHHOTAIlHeH, ITPeJHCIOBHEM, OITIaBJIeHHeM. IIpH O3HAKOMIIEHHH C OITIaBIIEHHEM
HeOOXOAUMO BBIJIEIHTL Pa3felbl, ITIaBEI, ITaparpadbl, MPeICTaBIITIONIHE IS Bac HHTEPEC,
OETII0 HX IIPOCMOTPETh, HANTH MecTa, OTHOCSIIHECS K TeMe (a03allbl, CTPaHHIIEL, ITaparpadsl),
H IT03HAKOMHTH CSI ¢ HUMH B OOIIHX YepTax.

Hay4yHbIe H3aHHs COIMPOBOKAAIOTCS Pa3IMYHBIMH BCIIOMOIaTelIbHBIMH MaTepHaIaMH
— HAYYHBIM aIlllapaToM, IT03TOMY BaKHO 3HaTh, H3 KaKHX OCHOBHBIX 3JIeMEHTOB OH COCTOMT,
KaKOBBI €TI0 (PYHKIIHH.

3HAKOMCTBO C KHHI O JIYYIIlE BCETO HAUHHATh C H3YUYEHHS aHHOTAI[MH — KPaTKOH Xa-
PaKTEpPHCTHKH KHHI'H, PAcKPHIBAIOIINEHN €€ COeprKaHHe, HJEHHYI0, TEMaTHYECKYIO H KaHPO-
BYIO HaITPaBJIEHHOCTD, CBeJleHHS 00 aBTOpe, Ha3HaYeHHe H JPyrHe 0COOeHHOCTH. AHHOTAIHS
IIOMOT'aeT COCTAaBHTH ITPeIBAPHTEIIbHOE MHEHHE O KHHTE.

['my0ske MOHSITH cojepKaHHe KHHTH ITO3BOIISIOT BCTYIIHTENbHAS CTaThs, B KOTOPOM
TaeTcs OIleHKa COJEPKaHHS KHHIH, 3aTparHBacMOH B HEH ITPpOOIEMATHKH, COJIEPKHUTCS HH-
(opMaIs 0 KH3HeHHOH H TBOPYECKOH OHOrpa(HH aBTOpa, BRICKA3BIBAOTCS ITOJIEMHYECKHE
3aMeYaHHS, Pa3bICHSIIOTCS OTAEIbHBIE TIOJTOKEHHS KHHTH, JAaTCS KOMMEHTapHH H T.J1. Bor
ITOYeMY 3HAKOMCTBO C BCTYITHTEIIbHOH CTaThbeH ITPeJICTABILIETCS OYeHb BaKHBIM. OHO ITOMO-
raeT CTYJEHTY COPHEHTHPOBAaThCA B TeKCTe paboThI, 0OpaTHTh BHHMAaHHE Ha ee HaHOoOJee
II[EHHbIE H BaKHbIE pa3/Ielbl.

Toit xKe e COAeHCTBYET 3HAKOMCTBO C OITIABJIEHHEM, ITPEIHCIOBHEM, ITOCIIECIIOBH-
eM. BecbMa ITOIe3HBIMH 3JIEMEHTAMH HAayYHOTIO alllapara SBILTIOTCS CHOCKH, KOMMEHTApHH,
TaOIHIEI, TPaHKH, CIIHCKH JIHTepaTyphl. OHH He TOIBKO HJUIFOCTPHPYIOT OTAEJIbHEIE ITOJIO-
KEHHSI KHHTH FUIH CTaThbH, HO H CaMH IO ceOe SIBIISIOTCS JOITOHHTEIbHBIM HCTOYHHKOM HH-
(popMaIiH JJIS YHTaTEeIs.

Ecmm ymrarens 3aHHTepecoBalla KaKas-TO BEICKa3aHHAs aBTOPOM MEICIIb, HE HaIlle]-
Iasi ITOAPOOHOr 0 OCBEIIEHHS B JAaHHOM HMCTOYHHKE, OH MOXKET OOpPaTHTBLCSI K TEKCTY HCTOY-

HIEK4, YIIOMHHACEMOI'O B CHOCKEC, THOO K HCTOYHHKY, KDTDPBIﬁ OH MOXKeT HAaHTH B CITHCKE JIH-

NOKYMEHT NOAONMUCAH OATCIIBHOI'O H3YUCHIAL
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— IJIaH (IIPOCTOH M pa3sBepPHYTHII) — HaHOoIee KpaTkas (popMa 3aITHCH ITPOYHTaHHO-
ro, IpeJcTaBIIIrOas cOOOH IlepeueHb BOIIPOCOB, pacCMaTPHBAEMBIX B KHHIE€ IUIH CTaTkhe.
Pa3sBepHYTHIH IUIaH IIPEACTABRISET cOOOH OoJiee MOAPOOHYIO 3aIlHCh ITPOYHTAHHOIO, C JIeTa-
TH3AIHEH OTAEIBHBIX MOIOAKEHII H BEIBOJIOB, C BEOTHCKOM IIUTAT, CTAaTHCTHYECKHX JaHHBIX H
T.JI. Pa3BepHYTHIN IUIaH — HEOLIEHHMBIH ITOMOIIHHK ITPH BBRICTYIUIEHHH C JOKIaJ0M Ha KOH-
KPeTHYIO TeMY Ha CeMHHAape, KOH() epeHIHH

— Te3HCBHI — KPaTKO C(hOPMYIIHPOBaHHbBIE ITOTOKeHHS, OCHOBHBIE ITOIOKEHHST KHHTH,
cTarbH. Kak ImpaBmuio, TE3MCHI COCTABIISIOTCS IIOCTIE IPeABAPHTEIHLHOIO 3HAKOMCTBA C TEK-
CTOM HCTOYHHKA, IIPH €r0 IIOBTOPHOM ITPOYTEHHH. OHH ITOMOTAT 3aIIOMHHTE H CHCTEMAaTH-
3HPOBATh HH()OPMAITHIO.

CocTaBIleHHE KOHCIIEKTOB

BOmBINYIO POIE B YCBOEHHH H ITOBTOPEHHH ITPOHAEHHOIO MaTepHajla Hr'paeT XOPOIIIi
KOHCIIEKT, COAEP ALl OCHOBHBIE HAEH IIPOYHTAHHOIO B YUEOHHKE H YCIBIIIAHHOTO B JIEK-
1iH. KOHCIIEKT — 3TO0, 110 CYINECTBY, HAOPOCOK, Pa3sBEPHYTHIN IUIAH CBSA3ZHOIO paccKasa IO
OCHOBHBIM BOITPOCAM TEMEI.

B Kkakoli-TO Mepe KOHCIIEKT pacCuHTaH (B 3aBHCHMOCTH OT HHIHBHIYaJlIbHBIX 0COOEH-
HOCTEH CTYyeHTa) He TOJIbKO Ha HHTENIeKTYalbHYIO H SYMOITHOHATBHYIO, HO H Ha 3PHTEIBEHYIO
ITAMSTh, ITPHYEM TEKCT KOHCIIEKTAa HEPEAKO aCCOLMHUPYETCS €Ile H ¢ TEKCTOM yueOHHMKa IIIH
3aIMCHIO JIEKIMH. [Io3TOMY Jlerdye 3allOMHHAETCS COJEpPKaHHE KOHCIIEKTOB, HAITHCaHHBIX
pa300pUYHBO, C MOAYEPKHBAHHEM HIIH BBIJeJIEHHEM Pa3psSAKOH KIFOUYEBEIX CIIOB H (ppas.

CaMOCTOSTEIIbHO H3YYEHHEIE TEMBI IIPEIOCTABIISIOTCS IIPellOfaBaTellio B ()opMe KOH-
CIIEKTA, II0 KOTOPOMY IIPOHCXOJHUT coOeceoBaHHE. T eOpeTHYeCKHe TeMBI Kypca (OTIelIbHEIE

EG]'[IJGGLI):, BBEIHOCHMBIC Ha CAMOCTOATCIIBHOC H3VHUCHHEC, ITPECACTABJICHBI HIT/KC.
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YuyedHno-memoouueckoe u UHPOPMAUUOHHOE 0DecneyueHie OUCUUNTIUHbBL

Ilepeuerns OCHOG6HOI U 00NOTHUMENLHOU JTUMEPAMYPbl, HEOOX00UMOIL 011 0C60e-
HUA OUCUUNIHUHbL

Ilepeuens oCHO6HOU umep amypol:

1. HagexHocTh nnnekTpocHaOxeHHT : yueOHoe mocodmue / M. H. BoporHukos, M. A.
Macrtenanenko, M. K. lHlapumnos, C. B. AHukyes. — Crasponois : AI'PYC, 2018. — 64 ¢. —
Tekcr : anexTponHLbIH // [TndpoBoit oOpazoBaTenbHeni pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/92990.html

2. ITomoraeg, IO. M. IIpakTHKyM 110 311eKTpocHa0)KeHIr0 « HageKHOCTE H peKHMEL)
yueOHoe nmocobne / FO. M. Ilomoraep, B. B. Kapragsnes, Y. B. JlakomoB. — BopoHex : Bo-
POHEKCKHI ['ocymapcTBeHHBIH ATrpapHBIH YHHBepcHTeT M. Mmaiepatopa Iletpa Ilepsoro,
2016. — 192 ¢. — ISBN 978-5-7267-0889-8. — TekcT : 3IeKTPOHHBIH // DIeKTPOHHO-
OHOMHOTeYHas CHCTeMa IPR BOOKS : |caiiT]. - URL:
http://www.iprbookshop.ru/72737 .html.

Ilepeuens 0ononHUMELHOU JIUMEPAMYPLL.

1. Hetec, B. A. OcHOBBI TeOpHH HaJie’KHOCTH : yueOHoe rmocoOue / B. A. Herec. — M.
. MOCKOBCKHIT TeXHHYeCKHH YHHBEPCHTET CBS3H H HH(popmaTHkH, 2014. — 73 ¢. — ISBN
2227-8397. — TeKcT : 3IeKTPOHHBIH // BrneKTpoHHO-0HOIHOoTedHas cucreMa IPR BOOKS
|caiit]. — URL: http://www.1prbookshop.ru/61518 . html Herec, B. A. OcHOBBE TeopHH
HaJle)KHOCTH | yueOHoe rmocobne / B. A. Herec. — M. : MoCKOBCKHI TeXHHYeCKHIT YHHBED-
CHTET CBS3H H HH(popMaTHKH, 2014. — 73 ¢. — ISBN 2227-8397. — TeKcCT : 31IeKTPpOHHBIH //
OnekTpoHHO-O0HOMHoTeyHasa  cucrema  IPR BOOKS ; caiit|  —  URL:
http://www.iprbookshop.ru/61518.html

2. Pexxaivel paOOTHL HEHTpaIeH CHCTEM 3JIeKTPOCHA0KEHHI 00OBEKTOB | OJIeKTPOHHBIH
pecypc] : yueOHoe mmocoOue / B.A. OmienkoB [H Ap.]. — DIeKTpoH. TEKCTOBBIE JaHHBIE. —
OmMck: OMCKHI rocyAapCcTBEHHBIN TeXHHYeCKHI YHUBEPCHTET, 2017. — 80 ¢. — 978-5-8149-

2515-2. — PexumM goctymna: http://www.iprbookshop.ru/78464 . html
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2. MeToamyeckie peKOMeHIaI[HH IT0 OpraHH3aI[HH CaMOCTOSATEIIbHON pabOTHI CTYIeH-
TOB.

3. Metoamueckne peKOMEHJAIHH T10 BRIIOTHEHHIO KOHTPOILHOH PabOTHI.

Ilepeuens pecypcoé UHPOPMAUUOHHO- METIEKOMMYHUKAUUOHHOU cemu HumepHem,
Heo0X00UMbBIX 0J11 0C60€HUA OUCUUNIUHDI

1. http://www.biblioclub.ru -ObC "YHuBepcurerckass 6HOIHOTEKA OHIAHH"

2. http://www.iprbookshop.ru/ - OnekTpoHHO- GHGIHOTeYHas cucTteMa IPRbooks
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