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MNOACHUTEJIBHASA 3AIINCKA

Meroanveckrue peKOMEHAAIIMU COCTaBIEHBI B COOTBETCTBUH C pabouell mporpamMmoit
npodeccuonHanbHoro moayis I[IM.00 «Opranuzanusi mpocThIX pabOT MO TEXHUYECKOMY
00CITY>KMBAHUIO U PEMOHTY AJIEKTPUUYECKOTO U AJIEKTPOMEXAHUYECKOTO 000PYIOBAHUS

[IpakTrueckue 3aHATUS SBISIOTCA OAHUM U3 BaXXHEHIIMX SJEMEHTOB Y4eOHOIO
npoiiecca. [Ipu mpoBeaeHNM MNPAKTUUECKUX 3aHITHUH TMpecieayeTcss TPU OCHOBHBIC IEIU:
BO3MOYXHOCTb Ha MPAKTHKE YOSIUTHCA B TEOPETUUYECKUX TMOJIOKEHUSIX; Pa3BUTHE TBOPUECKOTO
MBIIUICHUST  (KPUTHYECKOE  OCMBICIIEHHE  Pe3yJlbTaTOB  JKCIEPUMEHTAa); MpOoOyAUTh
M0003HATENIBHOCTh U BOOOpakeHHe cTyaeHTa. [IpuoOpereHHbIe MPaKTUUECKHUE HABBIKU MPU
BBITIOJIHCHUH MTPAKTUYECKUX pabOT HE MOTYT OBITh BOCCTAHOBJIEHBI IPYTUMH BUJAMU YUEOHBIX
3aHATHUM.

Pe3ynbraToM BBIMOTHEHUS MPAKTUYECKUX PAOOT SBIISIECTCS OBIAJCHUE 00YUYAIOIIUMHUCS
BUJIOM JearenbHocTH OpraHuzainus TPOCTHIX paboT MO TEXHUYECKOMY OOCTY)XHBAaHUIO U
PEMOHTY JIEKTPUUYECKOTO H AJIEKTPOMEXAaHUUYECKOTO 000PYI0BAHUS !

B ToM uucie npodeccruonanbubiMu (I1K) n o6umumu (OK) komneTeHIusIMHU:

Kon HaumenoBanme pesyabTara o0y4eHust

K 1.1 BrInonHATe HaNaIKy, PEryJIHpPOBKY U MPOBEPKY 3JIEKTPUUYECKOTO M AIEKTPOMEXAHHYECKOIO
00opyToBaHMsI.

K 1.2 OpraHu3oBbIBaTh M BBIOJNHATH TEXHUYECKOE OOCTY)KMBAaHHE M PEMOHT JJIEKTPUYECKOTO H
3JIEKTPOMEXaHUYECKOr0 000PYAOBAHHSL.

IIK 1.3. OcCyIIeCTBIATh IUAarHOCTUKY M TEXHUYECKUU KOHTPOJb MPHU HKCIUIYyaTallUH BJIEKTPUYECKOTO U
IEKTPOMEXAHUUECKOT0 000PY10BAHMUSL.

OK 1 BeiOupath crmocoObl pemieHus 3aqad MpoPecCHOHAILHON JESTENIbHOCTH, MPUMEHHTENBHO K
Pa3InYHBIM KOHTEKCTaM

OK?2 Ocy1ecTBIATh TOUCK, aHAIM3 U MHTEPIIPETAlMI0 HH)OpMAIMY, HEOOXOIUMOH AJIs1 BBIIIOIHEHHS
3a71a4 MPo(EeCCHOHAIBHOH JIEATEIILHOCTH

OK 3. [TnaHMpOBAaTh M PeaTM30BbIBATH COOCTBEHHOE PO ecCHOHATbHOE U JINYHOCTHOE Pa3BUTHE.

OK 4. PaGorare B Ko/ulekTMBE U KoMaHZAe, 3((EKTUBHO B3aMMOICHCTBOBATH C KOJUIETaMH,
PYKOBOJICTBOM, KIIHEHTaMH.

OK 5. OcCyIecTBIATh YCTHYIO M MUCHbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYAapCTBEHHOM s3bIke Poccuiickoi
Dejiepaliiiy ¢ y4eTOM 0COOCHHOCTEH CONMAFHOTO M KYJIBTYPHOTO KOHTEKCTA.

OK 6. [TposiBIIATh TPaskAaHCKO-NATPHOTHYECKYIO MO3HUILHMIO, JEMOHCTPUPOBATh OCO3HAHHOE TOBEICHHUE
Ha OCHOBE TPAJMLIMOHHBIX 00LIeYeI0OBEYECKUX IEHHOCTEH.

OK 08 Hcnonp3oBath cpeacTtBa (PpU3MYECKON KyNbTYphl ISl COXPAHEHUS M YKpEIUICHHS 370pPOBbS B
nporecce MpPo(EeCCHOHANBHOW JEATENbHOCTH M TOJJICpPKaHHS HEOOXOJMMOTO  YPOBHS
¢du3nMUeCcKOl NOATOTOBJICHHOCTH.

OK 09 Hcnonp3oBaTh HHGOPMALMOHHBIE TEXHOJOTHH B IPO()ECCHOHATILHOM IesITebHOCTH

OK 10 ITomp30BaThcsl MpOQecCHOHATFHONW JOKyMEHTallell Ha TOCYAapCTBEHHOM M HHOCTPAaHHOM
SA3BIKAX

[Tporpammoii [IM.01 mpenycMOTpeHO BBITIOTHEHNE ABYX MPAKTUYECKUX PaboT.

B Metogmdeckux peKOMEHIAlUsSX K MPaKTUYECKUM pabdoTaM MPUBEICHBI
HEO0OXOJIMMbIC TEOPETUYECKUE CBEICHUS, MOPSIOK MPOBEACHUS pabOThI, COJEpKAHUE
OTYeTa.

[IpenBaputenbHass TMOATOTOBKAa OOY4YarOIIUMXCS K TMPaKTHYECKOHW paboTe,
MOHMMAHUE €€ 1EIM U COACpPXKaHUS — BAXKHEHIIECEe YCIOBHE KAau€CTBEHHOTO
BBITNIOJIHEHUS paboT. [loaTomy npexe, 4eM NPUCTYNUTh K BBIITOJIHEHHUIO TPAKTUYECKON
paboThI, 00yUYarOITUECS JTOTKHBI:

‘/ HU3Yy4YNUTb COACPIKAHNC pa6OTBI H IIOPSAJIO0K €€ BBITTOJIHCHUS
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v MTOBTOPUTH TEOPETUUECKUN MATEpHaJl, CBI3aAHHBIN C BBIIIOJTHEHUEM JTAHHOU
padoTHL.

3aBepiiaeTcs MpaKTHYECKas padoTa COCTABJICHHEM OTYETa, KOTOPBIA JTOJDKEH
COJIepKaTh BCE HEOOXOUMBIE PE3YIbTATHI U BHIBOIBI.

ITo npakTryeckoil pabore caaercs 3a4eT B (hopme codece0BaHusl.

3a4eT Mo MpaKkTHUUYEeCKON padoTaM SBISIETCA O0O0S3aTENbHBIM JIJIi TOJIYUYEHUS
JIOMyCKa K DK3aMEHY.



2 IEPEYEHb TIPAKTUYECKHNX 3AHSTHUI

[Inanupyemblie ®dopma
Yackl OTYETHOCTHU
Tema | Bun, Ha3BaHMe U KpaTKOe COAepKaHKE 3a/1aHuUs HAa BBINOJIHEHUE U KOHTPOJIA
BHEAYUTOPHOMU
paboThI
1 IIpakTuyeckoe 3anatme 1 Pacuer u BBIOOp | 2 oTYeTHas padbora
IIpEeAOXPAHUTENIEH Nel,
[{enb paGOTHI: coleceoBaHue
- HAy4YUTbCAd MPAaBUIBHO PACCUMUTHIBATH M BHIOMPATH
IJIaBKKE BCTaBKU MIPEeIOXpaHUTENEeH;
- HayuuTbca ~ paboTaTh C  HOPMATHBHBIMH
JJOKYMEHTaMH M CIIPABOYHOI JINTEPATypoil
2 IpakTuuyeckoe 3ausaTue 2 Pacyuer wu BBIOOp | 2 oTyeTHas pabora

ABTOMATUYECKUX BBIKJIIOYATENIEH

[lenb pabOTHI:

- HAyYUTHCS ONPENEIATh PACUYETHBIM IIyTEM OCHOBHBIE
MapaMeTPbl FJIEKTPUUECKHUX alapaToB;

- Hay4yuThcsl ~ paboTaTh ¢  HOPMATHBHBIMHU
JIOKYMEHTaMHU U CIIPABOYHOM JINTEPATYPOU

Ne2,
cobeceoBanue




IIpakTHyeckoe 3ansiTue Nel
Tema: Pacuer n BbIOOp npeaoxXpanuTeaei

Hesab: HAy4yuThCS MPABUIBHO PACCUUTHIBATH W BHIOMpAaTh IUIABKUE BCTaBKHU
NpeJoXpaHUTENIeH; HayuyuThCs pabOTaTh € HOPMATUBHBIMU JOKYMEHTAMH W
CIIPABOYHOM JIUTEPATYPOM

KpaTkue TeopeTuyeckue cBeIeHHUsI

[Ipu pacuere TOKa TMUJIABKOM BCTaBKM MPEAOXPAHUTEN  HEOOXOAUMO
PYKOBOJICTBOBATbCSA TPEMSI OCHOBHBIMH YCIIOBHUSIMU.

1 HomuHalbHBIA TOK TIUJIABKOM BCTaBKH MPEAOXPAHUTEINS OINPEAEISIeTCs TO0
BEJIMYMHE JIJIUTEIFHOTO pacueTHOTro Toka (HomMuHanbHBIN TOK IUIaBKOM BCTaBKU |y, gem.
JIOJDKEH OBITh paBeH WJIM ObITh OOJIbIIIE PAacUETHOro TOKa |, JJisi MaHHOrO y4acTka
3JICKTPOIPOBOJIKH).

> 1, (1.1)

IH. ecm.

Hanpumep, eciu pacu€THblid TOK B OCBETUTENbHOUN cetu I[p=14 A, To mo mikase
HOMHUHAJIBHBIX TOKOB IUIaBKUX BcTaBok ([Ipuioxkenue b.2) nHaxomum Omkaifiiee
Oomplliee 3HAUYEHHUE TOKa IUIaBKOW BCTaBKHU [x=15 A. CnenmoBarenbHo, ycioBue 1
BBITIOJIHEHO, TaK Kak 15>14.

2 ITo ycnmoBUIO IEPErpy30K MUKOBBIMU TOKAMU.
IH.ch.Z I n/a; (12)

rae |, — nuKkoBbIi (MaKCUMaIbHBIM KPATKOBPEMEHHBIN) TOK;

0 — K03 (PHUIHEHT KPaTKOBPEMEHHOHN TEIJIOBOW MEperpy3ku; o, =2,5 — I Jerkux
MYCKOB C JUIMTEJIbHOCTBIO MyCKa J0 5 C, a TaKke MpU PeIKUX Myckax (Hacochl,
BEHTWJISITOPHI, CTAHKH W T. 1.) W TPHU 3alIUTe MAaruCTpaiu, a=2 — JJIS TSHKEJIBIX
YCJIOBHM TTyCKa, a TakKe MpH 4acThiX (0oJyee 15 pa3 B yac) myckax (KpaHbl, TIpOOUIIKH,
HeHTpU(YTH U T. 11.); a=1,6 — 1151 OTBETCTBEHHBIX 3JIEKTPOIPUEMHUKOB.

[Tpu BeIOOpE MpenoxpaHUTeNs ISl OJUHOYHOTO AIEKTPONPUEMHUKA B KaUeCTBE
|,, IpMHUMaETCs €r0 HOMUHAIBHBIN TOK I,, a B KauecTBe | , — myCcKOBO# TOK |,

Ecnu B nMHUMIO BKJIIOYEHA CUJIOBas Harpys3ka, HalpuMep 3JIEKTPOABUTATENb, TO
HOMUHAIBHBIA TOK TIJIABKOW BCTaBKHU MPEAOXPAHUTENS |, 40m TOMKEH OBITH paBEH WU
Oonbllle BEJIMYMHBI IyCKOBOro Toka |, oanexkTpoaBurartens, mNoAENEHHON Ha
ko3 PuIMeHT a, T.e.

Hanpumep, eciu myckoBoit ToK l,,,,=40 A, T0 110 Gpopmyse Haxoaum

IH.ecm > 40/2,5=16 A.

[To mikane HOMHUHAIBHBIX TOKOB IUIaBKuX BcTaBoK (IIpunokenue b.3) Haxomgum:
l.6cn =20A. CrienoBatenbHO, yCIOBUE 2 BBIMOJHEHO, T.K. 20 >16.



JIns MMHUN, NUTAMMUX TPYINY 3JIEKTPONPUEMHUKOB, MAKCUMAIbHBIA MTUKOBBIN
TOK ONPEAEHACTCS:

N L (1.3)

rae |y — IyCKOBOM TOK 3JIEKTPONPUEMHHUKA MU TPYIIIEI OMHOMMEHHO BKIIOYaEMBbIX
ANEKTPONPUEMHHUKOB, MPU MYCKE KOTOPBIX KPATKOBPEMEHHBINM TOK JIMHUUA JOCTHUIAET
HauOOJIbIIEH BETUYUHBL;
|, — ZIJIMTENbHBIA pACUETHBIM TOK, ONpeNeNseMblii 0e3 ydera pabouero TOKa
ITyCKAEMBIX 3JIEKTPOIPUEMHHKOB.

I[Ipy OTCYTCTBMM JAHHBIX O KOJUYECTBE OJHOBPEMEHHO ITyCKAEMBbIX

S3JICKTPOIIPUCMHUKOB MAKOBBIA TOK JINHUU MOYKET OBITH OIIPCACIICH I10 q)OpMy.He:
|n= In.max+ (Ip' Ky IHn) (14)

1€ |, max —HAUOOJIBIINI MYCKOBOM TOK 3J€KTPONPUEMHHKA TPYTIIIBL;
|,— pacueTHblii 10 HArpeBy TOK I'PYMIbI AIEKTPOIPUEMHHUKOB;
., — HOMUHaANBHBIA TOK AIEKTPOIPUEMHHUKA C HAUOOJIBIIUM ITyCKOBBIM TOKOM;
Ky, —KO3((DUIMEHT HKCIOIb30BaHUS 3JIEKTPOIPUEMHUKA C HAWOOJBIIUM ITyCKOBBIM
TOKOM.

HomuHanbHbpIi TOK IUIABKOM BCTaBKU IIPEIOXPAHUTEIS], 3alUIIAOLIErO
OTBETBJICHUE K CBAPOYHOMY aIllapary, BBIOUPAETCS U3 COOTHOLIEHUS:

IH. ecm21,2'lnc‘\/ HB ) (15)

rne l,, — HOMUHANBHBII TOK CBApOYHOrO ammapara TMpU MACMOPTHOMN
MPOJIOJDKUTEILHOCTH BKITtoueHus (11B).

Heobxoaumo uMeTh B BUIY, YTO MPU pacuere yclioBue | MOXET JaTh OJUH, a
yCcioBHue 2 — Ipyrou pesynbTar. Beibupats cienyer Oombinee 3HadueHue. OHaKO mpu
BBIOOpE TUIABKUX BCTABOK MPEIOXPAHUTENCH OCBETUTEIBHBIX JJIEKTPOIMPOBOJOK, T
HET MyCKOBBIX TOKOB, OPUEHTHUPOBATHCS HA YCIOBHE 2 HE CIIECTYyET.

3 Jlomwkaa OBITH COOJIFOICHA W30MPATENLHOCTh 3AIMUTHI JTUHHUH, T.€. Ka)IbId
MpEeAOXPaHUTENb IOJDKEH cpadaThiBaTh TOJIBKO TOTA, KOTJA MOBPEKICHUE MPOU30MIECT
Ha 3allMIIaeMOM WM YYacTKe JJICKTPONpoBOJAKH. OOBIYHO TMPEJOXpPAaHUTEIU C
MJJaBKUMU BCTABKaMM YCTAHABJIMBAIOT B Hauajleé ydyacTKa U MPU U3MEHEHUHU CEUYCHUS
MPOBO/IOB.

OKOHYATENIbHBIM BBHIOOP IJIABKOM BCTABKU MPEIOXPAHUTENSI MPOU3ZBOAAT MO
OOJBIIIEMY TOKY, TIOJYYEHHOMY MPU CyMMHUPOBAHUM YKa3aHHBIX YCIOBH.

Ipumep 1

JIuHUST DJIEKTPUUYECKOTO OCBEIIEHUS O00ECIeUunBaeT MUTAHUE TPAKIAHCKOTO
coopyxkenus ¢ 60 ynamnamMu HakaiauBaHusl MOIIHOCTBIO 10 500 Bt kaxnpas. Jlunus
YyeThIpex mpoBoaHas, HanpspkeHus cetu 380 / 220 B. IlpoBoma AIIB mpomoxxeHsl B
MeTayuimueckor Tpyoe. PaccunTaTh 1 BHIOpaTh MJIaBKYIO BCTABKY NPEIOXPAHUTENS MIPU
cosp=1.



Pemenue

1.OnpenensieM pacyeTHbIN TOK
_ Kc-Py
" 173.U,°

rae Py=P,-60=500-60=30 000 Bt — ycTaHOBJI€HHas1 MOILHOCTH ;
K. =1 — xoadunuent crpoca ;
U,=380 B — nuHeiiHOE HanpsKeHue.

~500-60

p = =457 4.
1,73-380
2. U3 popmyasl lyer>1,=45,7 1o mikase HOMUHAIBHBIX TOKOB IUIABKUX BCTaBOK
(npunosxxenue b.4) HaxoaUM TOK TUTABKOM BCTaBKU: lp=60 A.
3. Bribupaem npenoxpanurens HITH-60.

Ilpumep 2 PaccuuTarh TOKM SJEKTPOINPUEMHUKOB U BbIOpaTh IUIABKUE
MPEJOXPAHUTENIN B paclpe/leuTeNIbHOM IKady, cxemMa KOTOPBIX MPUBEACHA HA PUC.
1.1. 3BecTHBI HOMHHAJIbHAsI MOIIHOCTh KaXXJ0ro 3JIeKTpornpuémuuka: P; = 19,6 kBT;
P, = 17,3 kBt; P3= 3,2 kBT, k03 PpUIIMEHT MOIITHOCTH KaXKJI0TO IMOTPEOUTENs: COS @1 =
0,7; cos ¢, =0,6; cos p3= 0,6 u xoaddurment cnpoca K. =0,8

FU
L © O O ]
FUI FU2
Pucynox 1.1 - Cxema pacnpenenuTenbHON CeTH
P| P] P],
Pemenmue.

1. OHpeI(eJ'IHIOTCﬂ BCIIMYMHBI HOMHHAJIbHOI'O U AJIMTCIIbHOI'O paC4YCTHOI'O TOKA.

[ = Py _19,6:103
H1 ™ 3u,-cos¢;  +3-380-0,7

=42,59A; I, =K oI ,=08-4259 =34,1A

[ = P, 17,3103
- .COS - . -0,
HZ ™ 3y, ,  /3-380-0,6

=43,86A; L, =K oI ,,=08-4386=351A



_ P3 _ 3,2:10%
"~ V3U,-cosps  V/3-380-0,6

= 8,11A; I

3 =K 1,3=08-811=6,5A

IH3

2. JIMUTeNbHBIA PacYSTHBIA TOK MarMCTPAJIbHOM JTMHUK (TToTpeduTenu 2 u 3)

11,7 = Ipz + IP3 = 35,1 + 6,5 = 4‘1,6A
- JIMTeNnbHBIN PaCYETHBIA TOK BCEW CUCTEMBI

Ip = p1 + Ipz + Ip3 = 34,1 + 35,1 + 6,5 = 75,7A

3 Jlist MamuH MOCTOSTHHOTO TOKa KPaTHOCTD IMyCKOBOI'O TOKa COCTABJISIET 3. a AJis
ACUHXPOHHOTO ABHUTaTeNst 6-7 Onpeaenum myckoBOH TOK e

ingexr = Ko+ Iyg = 342,59 = 127,8A

inyexz = Ky - Iuz = 3 - 43,86 = 131,6A
Inyexs = K+ Iyz = 3 - 8,13 = 24,39A

3. Ilpu OTCYTCTBHM JAHHBIX O KOJUYECTBE OJJHOBPEMEHHO ITyCKAEMbIX
AIIEKTPONPUEMHUKOB IMUKOBBIM TOK TUHUU MOKET OBITh OIpeiesieH 1o popMyIie:

r

I n2-3 = I’nyCK + (I p_IpH6)

In2’3 = IHYCKH6 2,3 + I}:,) = 131,6 + 6,5 = 138,1 A
In 1-3 — Il'Iy'CKH6 1-3 + Ip = 131,6 + (75,7 - 35,1) = 172,2 A

4. HomMuHanbHbIN TOK IJIABKOM BCTABKH MPEIOXPAHUTENS ONPEAEIIIETCS 110
BEJIMYMHE JJTUTEILHOTO pacyeTHOro Toka (1,).
> |

IH. 6cm. D1

Y TI0 YCJIOBHIO NIEPETrPY30K MUKOBBIMU TOKaMU ( a=2,5 — 1151 JIETKUX ITyCKOB)
IH.GCm.Z I }’l/a)

5. Ilpu BIOOpE MpEIOXPAHUTENS AJIsI OTMHOYHOTO AJIEKTPONPUEMHUKA B
kadecTBe |,, mpuHUMaeTCs ero HoMUHAIBHBIN TOK |, a B KauecTBe | , — MycKOBO# TOK
Liyer T10 ITpunosxennto b.3 BeIOMpaeM nperoxpaHuTen

FUL: Iiperq = fyea _ 1278 51,1A; Beioupaem ITH2 — 60 mpu 1,.,=60A

a 2,5
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FU2: [y, = 223 = % = 55,24A; Boibupaem ITH2 — 100 1pu le,, =60 A

a

Inyex __ 172,2
25

FU: IH.BCT. =
IH.BCT]. =100A

= 68,9A; |, ¢cm. =1, BBIOHpacm [TH2 — 250 npu

3amanue: Pemuts 3amaun

1. BoiOparh maBkMe TPeIOXpaHUTENTH JUIsl 3alIUTHI LEMU OCBETUTEIbHON
Harpy3ku. MomHocTh Beex Jiamin HakanuBanus P=1900 Bt. Hanpsixenue cetu 220 B.

2 PaccunTaTh TOKM 3JEKTPONPUEMHUKOB U BHIOPATH TUIABKUE MPETOXPAHUTENH B
pacmpenenuTeabHoM 1ikady, cXema KOTOPBIX MpuBelaeHa Ha puc. 1.2. Hcxomuble

naHuele B Ta0auie 1.1

FU

L O [@] O [@) (@) ]
i:m imz Em FU4
P P, P; P, Ps Ps

Pucynox 1.2 - Cxema pacnpenenuTenbHON CeTH
Taomumua 1.1 - Mcxonable JaHHBIE K 3a0aHUAIO 2

Ne Bap(P1, [P, Ps, P4, Ps, Ps, COS @1 |cosp2  |Cosps |cospa |cosps |cosps K
kBt | kBt [kBt |kBT |kBT |KBT

1,16 |196 (173 (3,7 |43 |11,0 (93 |0,7 0,6 06 (06 |08 |08 0,8

2,17 |18,1 |140 |73 |25 |16,0 (21,0 |0,8 0,7 o,7 |06 |08 |07 0,8

3,18 |13,0 193 1|92 |43 (7,8 |59 |06 0,8 o7 08 1|08 |07 0,85

4,19 |73 (142 |70 |21 (232 |45 |07 0,8 08 (08 (0,7 |09 0,85

5,20 (9.2 |73 1,1 |0,75 |14,5 (28,0 |0,8 0,6 06 |06 |08 |07 0,85

6,21 |40 |135 (7,2 (30 |98 (193 |0,7 0,7 06 |06 |08 |08 0,8

7,22 (17,5 19,2 30 (22 |73 |84 |06 0,6 0,7 1|06 |08 0,7 0,8

8,23 |35 |71 53 23 |61 |195 |08 0,7 08 0,7 1|06 |06 0,8

9,24 (84 |13 75 (40 (146 |34 |07 0,6 08 108 1|06 (0,7 0,8

10,25|11,6 {253 |36 (0,75 |93 |22 |08 0,7 0,7 108 1|06 |06 0,85

11,26|10,3 |16,1 |74 (31 |49 |95 |07 0,7 08 |06 |06 |08 0,85

12,27|17,1 6,3 0,75 |0,75 |57 20,4 |08 0,6 06 |06 |0,7 |07 0,85

13,28|4,0 (9,3 28 (1,7 (17,1 |140 |0,7 0,8 06 [0,7 1|08 |06 0,8

14,29112,8 |7,3 41 08 (193 |65 |08 0,6 o6 (06 |08 |08 0,8

15,30(14,5 {145 (100 |41 |75 (28 |07 0,8 08 (08 (0,7 |08 0,8
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Conep:xkanue oT4yera

HanMenoBanue, HoMep, TeMa U 1eJTh padOThHI
Kparkoe ycnosue 3ama4y

[Tpumep 1 u 2

Pemrenne 3ama4u ¢ 0003HaUCHUEM IIEJIH KaXKAO0T0 dTama
BriBoa o pabore

OO E

KpuTtepun onnennBaHusi NpakTH4YecKoi padorsr Ne 1
[IpakTtuueckass paboTa cocraBieHa B 15 BapuaHTax W €€ BBINOJIHEHUE
OoOy4JaronMMUCsl pacCUMTaHO Ha 2 ydyeOHBIX yaca. Homep BapuaHTa COOTBETCTBYET

MOPSIIKOBOMY HOMEPY B KYypHaJIE TEOPETUUECKOTO OOYUCHHUSI.

Tabauma 1.2- Kputepuu olleHUBaHuUsI IPAaKTUYECKOM pabOTHI

MakcuMaJbLHBII

OuenuBaeMblii mapamerp Samt

3anucaHo HAMMCHOBAHUC, HOMCP, TCMY U LICJIb YPOKaA 1

3amucano ycioBue 3amaHus 1 ¢ yka3aHuWeM eIUHHI] W3MEpEeHUs (PU3NIECKUX P
BEJIMYMH

- OMIpEIeNICH PaCUYEeTHBINA TOK P

- BbIOpaH peJoXpaHUTEIb

3amucan ycioBUE 3aJaHMs 2 C yKa3aHUEM €AMHULl U3MEpeHUs (U3NYECKUX P
BEJIMYUH

Brrueptiut cxemy s pelieHus 3aa4u P
Yka3aHa Lenb KaKI0T0 dTana peleHus 3a1aHus b
OmnpeneneHsl BEJIMYNHBI HOMUHAJIBHOTO TOKA JUISl K&KJOW Harpy3KH 12

Onpez[eneHLI BCJIMYHHBI JJIMTCIIBHOI'O paCYC€THOI'O TOKA JJIA Kaxa0u HarpyskKu 12

Omnpenenenbl MyCKOBbIE TOKU JUISI KaKJ0W Harpy3Ku 12

Omnpenenensl AMUTENbHBIN pacyeTHBII TOK MarucTpajbHOM JMHUM U Bcei f
CUCTEMBI

PaccunraH myckoBOM TOK MaruCTpajJbHOMN JIMHUHM U BCEH CUCTEMBI A

BriOpanbl nsTh peroxpaHuTenen 10

[lpy BBHIMOTHEHWH pacyeTa YKa3aHbl EAMHUIBI H3MEpeHHs (U3NICCKUX P
BEIIMYUH

CrenaH BBIBOJ 11O paboTe il

HUTOI'0:[/3

OueHka pe3yJbTaTOB BBINOJHEHUS 3aJaHUsl MPOU3BOJMTCS B COOTBETCTBHH C
YHUBEPCAIIBHOMN IIKAJION:

KauecTBeHHAs1 OLIeHKA HHAUBHUIYATbHBIX
IIpouent pesyabraTuBHocT | Koji-Bo N
00pa3oBaTeIbHBIX JOCTHXKEHU
(mpaBUJIBLHBIX 0TBETOB) 0aJL10B =
0aJ1 (oTMeTKA) BepOAJIbHBIN aHAJIOT
90 +~ 100 67-73 5 OTJINYHO
80 + 89,9 59-66,9 4 XOPOIITO
70 +79,9 51 -58,9 3 YIAOBIETBOPUTEIILHO
menee 70 MeHee 51 2 HE yJIOBJIETBOPUTEIIHHO
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IIpakTHyeckoe 3ansaTue Ne2
Tema: Pacuer n BbIOOp aBTOMAaTHYeCKHMX BbIK/II0OYaTe el (AB)

eab: HayuyuTbCSd ONPENCTATH PACUECTHBIM IIYTEM OCHOBHBIE IMapaMeTphl
ANEKTPUUYECKUX almaparoB; pabOTaTh ¢ HOPMATUBHBIMU JOKYMEHTAMHU U CIPABOYHOU
JIATEPATYPOH

KpaTkue TeopeTuueckue cBe1eHUs

Br10op pacuenuresieii AB nanpsizkenueMm 10 1kB

I[J'ISI BBI60pa aIrapara 3alliuThl HYKHO 3HATh TOK B JIMHWUH, T'IC aIlllapaTa 3alllUThI
YCTAHOBJICH, THUII €TO XU YUCJIO (1)33.

HomMunanpHBIE TOKM pactienuTeel BEBIOMPAIOT MO JIMTEIHOMY Pacd€THOMY TOKY
JINHUU:

>

Lap 2 1 2.1)

P
Tok cpabatbiBaHus (OTCEUKH) 3JIEKTPOMATHUTHOTO WJIM KOMOMHUPOBAHHOTO
pacuenurens (l.,.,)npoBepseTcs 10 MMKOBOMY TOKY JIUHUH |y,

Icp.a =K, - IKp’

(2.2)
rie  K,—KkodpdUIMEHT HAACKHOCTH OTCTPOMKHM OTCEYKH OT IMMKOBOTO TOKa,
YUYUTBHIBAOIIMM: HAJIMYHME ANEPUOJUYECKOM COCTABISIONIEM B INHMKOBOM  TOKE;
BO3MOXKHBIM pa30poc Toka cpabaThIBAaHUS OTCEYKH OTHOCHTEIIHBHO YCTAaBKH; HEKOTOPBIM
3amac mno TOKy. 3HadyeHus K, MPUHUMAIOTCS B 3aBUCMMOCTH OT Tuma aBromarta. [lpu
OTCYTCTBUHU TaKHMX JaHHBIX MOXKHO TpuHATE: K, = 1,25... 1,5.

HJ’ISI HHHHﬁ, IMUTAIOIIUX T'PYIILY 3JICKTPOIIPUCMHHUKOB, MaKCHUMAaJIbHbIN MUKOBBINA TOK
OIIPCACIIACTCA:

Iy = Ly + 1 (2.3)

rie  Ifyex — MyCKOBOM TOK SJIEKTPONPMEMHMKA MJIM TPYIIIBI OJJHOMMEHHO BKJIHOYAEMBIX
AIEKTPONPUEMHUKOB, MPU MYCKE KOTOPBIX KPATKOBPEMEHHBIM TOK JIWMHUU JOCTUTAET
HanOOJIbIIICH BEJINYNHBI,
I, — NIMTENbHBIA pacyeTHBIA TOK, OIpeeseMblil O3 ydeTa pabodero Toka MyCKaeMbIX
AIEKTPOIPHUEMHHUKOB.

I[Ipy  oTCcyTCTBMM  NaHHBIX O  KOJMYECTBE  OJHOBPEMEHHO  IIyCKaeMBbIX
ANEKTPONPUEMHUKOB MUKOBBIN TOK JINHUU MOXKET OBbITh OINpEAEIICH 0 popMyIie:

Iy = Lymax + (Ip — Ky, Lyn) (3.3)

7€ I, ;nax — HAMOOJBIINK MTyCKOBOM TOK 3JIEKTPOIPUEMHHUKA TPYIIIIHI;
[, — pacYETHBIN 110 HATPEBY TOK IPYIIIIBI JJIEKTPOTIPUEMHHUKOB;
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I ;n— HOMUHAJBHBIN TOK 3JIEKTPOIIPHEMHHKA C HAUOOJIBIIUM ITyCKOBBIM TOKOM;
K, — x03(pUIIMEeHT HCIOIb30BaHUS SJEKTPONPUEMHHUKA C HAWOONBIIUM ITYCKOBBIM
TOKOM.

CenexTUBHOCTh CpabaThbiBaHUsl TOCENIOBATENIbHO BKJIIOYEHHBIX aBTOMATHYECKHX
BBIKJIFOYATENIe 00ecreynBaeTcs B TeX Cllydasx, KOTAa WX 3allUTHBIE XapaKTePUCTHKH HE
nepecekaroTcs. [Ipy OTCYTCTBUU 3allIUTHBIX XapaKTEPUCTUK KaXKIblii aBTOMAaT Ha CXeMe
cetu 1o mepe npubmmwkenus Kk WMII gomkeH uMeTh HOMUHANBHBIN TOK paclenuTess He
MEHEE YeM Ha CTYTICHb BHIIIE, YeM TPEIbI Ty,

IIpumep PaccunTaTh TOKH 3JEKTPONPHEMHUKOB U BHIOpATh aBTOMATHYECKHE
BBIKJTIOYATENH B pacnpenenutensHom mkady cepuun [1P8501 (puc. 2.1). P, = 16,1 xBT;
P, = 14,3 xBT; P3=7,3 kBT, cos ¢; = 0,8; cos ¢, =0,8; cos ¢3= 0,6 K. =0,8

Pemenue.

1 OnpenensieM HOMUHAJIBHBIE U JJIUTEIbHBIE PACUETHBIE TOKU

I, = P _ 161107 oA L =K.l =08 30,6
" V3.U, cosp, 1,73-380-0,8 7 Pt e mb o m
=245A
I, = P __ 143107 =272A; I,=K.-1,=08"27,2
HZ_\/§'UH'COS¢2_1'73-380.0’8_ ’ TPz T e mz T ’
=21,8A
| aF
(8] 1 ]
| GFT | ar2

\

NeNeie

P7 I
Pucynoxk 2.1 - Cxema pacnpenenuTenbHON CETH

P 7,3-103

i = =
H3 \/§ . UH . Cos(p3 1,73 - 380 - 0,6
=14,8A

=185A; I); =K. I3 = 08185

2 JInuTenbHbIA pacueTHBINA TOK MaruCTpajabHON JIMHUU 2-3 U BCE CUCTEMBI
Ip2_3 = Ipz + Ip3 = 21,8 + 14‘,8 = 36,6 A
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Ly =1l + 1 5 =245+366=611A

3 Ompeesnm Iy CKOBO# HITH MaKCHMAIIbHBI KPATKOBPEMEHHBIN TOK Iy 15t
MAalIH OCTOSIHHOTO TOKA KPAaTHOCTh ITyCKOBOI'O TOKa cocTaBisieT 3. a aysa AJl 6-7

Il'[l = KI .IHl =3- 30,6 = 91,8A
l,=K l,=3-272=816A

Il'[3 = KI - IH3 =3- 18,5 = 55,5A
4 TTyckoBoi TOk MarucTpaiieit 2- 3 u 1-3 onpenensiercs U3 yCIOBUI IycKa

IHI/IKZ—3 == Il'IZ + ng == 81,6 + 14‘,8 == 96,4A
Luwes = Iy + Ly + 1,3 = 91,8+ 21,8 + 14,8 = 128,4 A

5 BI)I6I/IpaeM ABTOMATHYCCKHUC BBIKJIIOYATCIN U3 YCIIOBHA

> 1

Lya = lip  lup 21

p

Astomar QF — I, , = I, = 61,1 A BeiOupaem no cnpaBounukam BA 52-31-3 —
Lo =100Ac I,, = 63 A. YcraBKka Ha TOK MTHOBEHHOTO cpabarbiBanus — 3;7; 10 I .
VYcranaBiamBaeM HEBO3MOXKHOCTH CpabaThIBaHMSI aBTOMATUUYECKOTO BBIKIIIOYATEINS MPU

MyCKe

Icp.a =K, - IKp

Icp_3 =3:-63=189A>1,25-128,4 = 160,5A
VY ci1oBHUE BBITTOTHAETCSA

Asromar QF1 — I, , = I, , = 24,5 A BriOupaem 1o crnpaBoynukam BA 51-25-3
— L =25A c I, = 25 A. YcTaBKka Ha TOK MTHOBEHHOTO cpabarbiBanus — 7; 10 I, .
VYcranaBnMBaeM HEBO3MOXKHOCTh CpaOaThIBaHWS aBTOMATHYECKOTO BBIKIIOUATENS MPHU

Iy CKe
Icp.a =K, - IKp

Icp_3 =7-25=175A>1,25-91,8 = 114,75A
YcrnoBue BeINOJHSAETCS

Astomar QF2 — I, = I, , = 36,6 A BriOupaem mo cnpaBoynukam BA 52-31-3

a =
— Iy, =100A ¢ I,, =40A. VYcraBka Ha TOK MIHOBEHHOIO Cpa0aThIBaHUs —
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3;7:;10 IH.p. VYcranaBnmMBaeM HEBO3MOXKHOCTh CpabaThIBaHUSI aBTOMATHYECKOTO

BBIKJIIOYATCIIA IIPU ITYCKE
Icp.:-) = Ky - IKp

lps =3-40=120A = 1,25-96,4 = 120,5A
YcnoBue H©He BomosHsSeTCS. [IpuHMMaeTcs K  yCTAaHOBKE aBTOMAT C
HOMMHAJILHBIM TOKOM PaCLENUTENIS Ha CTYIEHb Boiie ¢ [y, , = 50 A

Ieps =350 = 150 A > 1,25 96,4 = 120,5A

HJIM YCTABKY Ha TOK MITHOBCHHOT'O Cpa6aTBIBaHI/I$I BBICTAaBJIAIOT BBIIIC, T.C. 7 IH.p

Ieps =740 = 280 A > 1,25 96,4 = 120,5A

VY ciioBUE BBINOJHSIETCA
3ananue NI HHAUBUAYAJIbHON Pa0dOThI

PaccunTaTh TOKH 2IEKTPONPUEMHUKOB 1 BBIOPATh aBTOMAaTHYECKUE BBHIKITFOYATEIN B
pactpenenutensHoM mKady cepun [1P8501 (puc. 2.2). Mcxonnpie qanHbie B Tadmuie 2.1
| &F

[#] [#] [#] (] [« |
\aF1 |arz FERN

pr Pz P3P PSP

Pucynok 2.2 - Cxema pacnpeeuTeIbHON CeTH

Tabmuna 2.1 - Ucxonable faHHBIE K 3a1aHUAO

Ne Bap. [Py, P> P3, |Ps, |Ps, Ps, [Cosp1 |Cosp2|Cosps |Cosps |Cosps |Cosps|Ke
kBt |[kBt |kBt |[xBt |kBT |KBT

1,16 (143 |73 |22 |21,3 |16,1 |14,3 |0,6 0,6 10,8 0,8 0,8 0,6 0,85

2,17 |140 2,7 |40 |185 |38 |140 (06 |08 0,8 0,6 0,6 06 |08

3,18 (103 |75 |11 |52 (125 |10,3 (0,8 |08 |0,6 0,6 0,8 08 (0,85

4,19 |73 0,73 (0,73 |193 |19 |73 |0,7 |08 |06 0,8 0,6 0,6 (0,85

520 7,5 40 |22 (13,0 [190 |75 |08 08 0,7 0,7 0,6 0,7 10,8

6,21 (231 |20 (20 (49 (42 (23,1 (0.6 08 0,7 0,8 0,6 06 (0,81

7,22 (120 (2,2 (11 |49 |133 (12,0 (0,7 |08 |06 0,6 0,7 0.7 10,8

8,23 |7,8 2,7 10,75 3,8 (100 |7,8 |0,6 08 |08 0,8 0,6 06 |08

9,24 30 83 1|03 |48 (230 |30 |08 0,7 10,8 0,7 0,8 0,8 0,85

10,25 (10,0 (3,2 |0,75 |55 (9,3 |10,0 |0,8 0,7 10,6 0,6 0,7 0,8 0,85
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11,26 (135 |75 |3,0 (13,0 (7,3 |135 |08 |06 |08 0,8 07 |0,7 0,85
12,27 |75 |30 |0,75 |35 (145 |75 |06 |08 |07 0,7 06 |06 |08
13,28 |8,5 40 |09 (18,0 |10,2 |85 |08 08 0,7 0,7 0,6 0,7 0,85
14,29 (126 |7,7 |3,0 |18,5 |8,4 12,6 |0,9 08 (0,6 0,7 0,8 0,7 0,85
15,30 (11,0 |48 |22 |39 (158 |11,0 |06 0,6 1|08 0,8 0,7 06 |08
Copepxanue otuera
1. HaumeHnoBaHue, HOMep, TeMa U LEIb pabOThI
2. Cxema pacnpeaenuTenbHOl ceTH
3. Pemennas 3ajauya cBOEro BapuaHTa
4. BeiBog mo pabote
Kpurepuu oneHnBaHus MPAKTHYECKO padoThI Ne 2
[Ipaktnueckas pabora cocraBieHa B 15 BapuaHtax U €€ BBINOJHEHUE

oOydJaronMMuUCs paccuyuTaHo Ha 2 yuyeOHbIX uyaca. Homep BapuaHTa COOTBETCTBYET

MOPSIKOBOMY HOMEPY B JKypHaJIe TEOPETUUECKOTO 00yUICHHUSI.

Tabnuua 2.2 - Kputepuu olleHUBaHUS MPAKTUYECKON pabOThI

. MakcuMaJdbHbII
OuenuBaeMblii mapamerp
oasa

3anucan HAaMMEHOBaHUE, HOMEP, TEMY U LIeTb ypOKa 1
3anucan ycloBHE 3aJauyd C YKa3aHHEM EJWHUIl HU3MepeHus (usndeckux
BEJIIMYNH
BrruepTuit cxemy st pelieHus 3aa4u P
VkazaHa 1enp KaxxJ10To dTarna peleHus 3a1aHus 5
Ornpenenensl BETUMYHMHBI HOMUHAJIBHOTO TOKA ISl KQXKI0T0 IPUEMHHKA 12
OnpeneneHpl BENTUYMHBI JUIMTETFHOTO PACUYETHOTO TOKa JUIS Kaxaoro[l2
MIPUEMHUKA
OrnpezneneHbl MyCKOBbIE TOKH JIs KAKJI0TO TPUEMHUKA 12
OmnpeneneHsl ATUTENbHBIN pacyeTHBI TOK MarucTpalbHOW JIMHUU U Bceil
CUCTEMBI
PaccunTaHn myCcKOBOM TOK MarucTpajibHOW JINHUU U BCEW CUCTEMBI 4
BriOpans! mTh anmapaToB 3aluThI 10
[Tpy BBHIMOJTHEHWH pacyeTa YKa3aHbl EAWHHIBI HW3MEpEHUs (PU3NISCKUX 2
BEJIINYNH
Cnenan BBIBOJ 110 paboTe n

HUTOI'0:67

OI_IGHKa PE3yJbTAaTOB BLIIIOJHCHUA 3addHUA IIPOU3BOAUTCA B COOTBCTCTBHH C

YHUBEPCAIBHOW IKAJION:

KauecTBeHHas1 0lleHKA HHAMBUIYAJIbHBIX
IIpouenT pe3yabratuBHocTu | KoJi-Bo N
00pa3oBaTeIbHBIX 10CTHKEHHI
(mpaBWIBHBIX OTBETOB) 0aJ10B "
0aJ1 (oTMeTKA) BepOAJIbHBIN aHAJIOT
90 + 100 60 - 67 5 OTJIUYIHO
80 +~ 89,9 53-59,9 4 XOPOIIO
70 +79,9 46 —52,9 3 YIAOBIETBOPUTEIILHO
menee 70 MeHee 46 2 HE yJIOBJIETBOPUTEIIHLHO
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ITPUJIOXXEHUE A
IIpaBuja BbINOJIHEHUS] MPAKTUYECKUX PadoT

1) [IpenBapuTenpHas (qoMaIIHss) TOATOTOBKA K BBIOJIHEHUIO MPAKTHUYECKON paOOTHI.

[lepen BBIMONHEHHEM MPAKTHYECKUX PabOT CTYACHT JOJKEH CTPOTO BHIMIOJHUTH BEChH
00beM JOMalllHEel MOATOTOBKH; 3HATh, YTO BBIMIOJIHEHUIO KaXKJI0W pabOThl MPEIIIECTBYET
MPOBEPKA TOTOBHOCTHU CTYJCHTA.

[ToarotoBka K BBITIOJIHEHUIO MPAKTUYECKON pabOThl JOHKHA BKIIOYAaTh B ceOs
cienytouiee:

- MOBTOPEHHE COOTBETCTBYIOIIETO TEOPETUUYECKOrO paszefia Kypca MO YYeOHUKY U
KOHCIIEKTY JICKLIHI;

- TIIATEJIbHOE M3YYEHHE CoJiepKaHus paboThl 1O PYKOBOACTBY U YCBOCHHE €€
[EJIEBOTO HA3HAYCHUS U TIPOTPaMMBI;

- COCTaBJICHUE 3arOTOBKH OTYETAa MJIM KOHCIEKTa KaXXIbIM CTYJIEHTOM OT/AEIBHO.

3aroToBKa OTYETa JOJKHA BKIIIOYATh B ce0s: Ieb U MOPSII0K paboThl, paboune CXeMBbl,
OCHOBHBIE paCYETHBIE COOTHOIICHUSI.

3) [IpoBenenne nNpakTUIECKON pabOTHI.

Ha nepBoM mpakTuueckoM 3aHSITHU CTYyJACHTOB 3HAKOMAT C OCHOBHBIMH TPEOOBAHUSIMU,
MPEIbSBISIEMBIMH K BBITIOJTHEHUIO MTPAKTUYECKUX pabOT U OPOPMIICHHIO OTYETOB 110 HUM.

N3yuas kpaTkue TEOPETUYECKHE CBEICHUs, CTYACHT JOHKEH HMETh B BHIY, YTO
OCHOBHOM II€JIbI0 WM3YUYEHUsI TEOPUHU SBIISCTCS yMEHUE NPUMEHUTHh €€ Ha TMPaKTHUKE s
pelIeHUs MPaKTUYECKUX 3aad.

4) CocTaBieHue OT4YETa U MPEJCTABICHUE €T0 IIPET01aBaTeNIo.

[Tocne BbImonHEHUsT pPabOTHI CTYACHT MOJDKEH MPEACTaBUTH OTYET O MPOJIETaHHOMN
paboTe ¢ MoJyYeHHBIMU pe3yibTaTaMu U BbiBoAamu. CojepikaHue oTueTa JOJKHO BKIIOYATh
B ce0sl: HAMMEHOBAaHUE. HOMEp, TeMY M IeJib PaboThl, CXeMy M HEIOCPEICTBEHHO pEelICHUE
3a/1a4, BBIBOJIBI 11O padoTe.

K sx3ameHy MOmMycKarOTCs CTYACHTHI, BBIMOJHUBIINE W TOJYYUBIINE MOJTOKUTEITBHYIO
OIICHKY 3a MpaKTU4YecKyto padoty. [Ipu OTCyTCTBHM CTyAE€HTa MO HEYBAXKUTEIBHON MPUUUHBI
CTYJIEHT BBITONHIET pPabOTy CaMOCTOSTENHHO, B CBOE JIMYHOE BpeMs M 3alllMIaeT Ha
KOHCYJIBTAIIMU IO YKA3aHUIO MpernoaaBaTes.
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[MPUJIOXEHUE b

Cl'[paBO‘lele MaTepuaJabl

HpuﬂoofceHue b.1 - KOB(b(bI/IHI/ICHTBI CIIpoCa 1 HCKOTOPHBIX HOTpe6I/IT€J'I€f/’I
QJICKTPOOIHCPIUn

HanmeHoBaHMe TOMEIICHUH ¥ 3TaHUH, B KOTOPBIX IMPOKJIA ILIBAIOTCS Koadpurment

IIpoBOJia U Kabenu cupoca K

JKunsie noMa, TOProBbIC MMOMEIICHUS, MEIIKHE MACTEPCKHUE, HAPYKHOE U aBapPUITHOE 1
OCBSIIIEHUE
bubnmoreku, CTOIOBBIC, aIMUHUCTPATUBHBIC 3AHHUS 0,90
JleueOHpIe, neTCKUE, yueOHbIC 3aBEJICHUS, KOHTOPHI 0,80
Bonpime npon3BoICTBEHHBIE O0BEKTHI 0,95
CpenHre Mpou3BOJACTBEHHBIE O0BEKTHI 0,85
IMoxcranmuu 0,60
Cxitagsl, OABAIIBI 0,60

Ipunooicenue b.2 - I1naBkue BCTaBKU MPEAOXPAHUTENICH B OCBETUTEIBHBIX CETAX

Toxk Ceuenmue IPOBOJIOB, MM, TIPH Tok Cedenue IPOBOJIOB, MM, TIPH
TUTABKOM MPOKIAJKE UX ... TUTaBKOM IPOKJIAJIKE UX ...
BCTaBKH, BCTaBKH,

A OTKpBITO | B TpyOax | kabemem A OTKpBITO | B TpyOax | kabemem
10 15 15 15 60 10 10 10
15 2,5 2,5 15 80 16 16 16
20 4,0 4,0 2,5 100 16 25 25
25 4,0 4,0 2,5 125 25 35 35
35 6,0 6,0 6,0

Ipunooscenue b.3 - TlnaBkue BCTaBKU MpeIOXpaHUTENCH B CHIIOBBIX CETSIX

2

Tox CeueHue MpoBOJIOB U Kabenel, MM
TUTaBKOM OTBeTBJICHHE IPU TPOKIAJKE HX ... MarucTpanu npu NpoKJIaAKe UX ...
BCTaBKH, A OTKPBITO B TpyOax kaleneMm OTKPBITO B TpyOax kalenem
15 15 1,0 15 15 15 —
20 2,5 1,0 15 2,5 2,5 —
25 4,0 15 15 4,0 2,5 15
35 4,0 2,5 15 4,0 4,0 2,5
60 6,0 4,0 15 6,0 6,0 4,0
80 10,0 4,0 2,5 10,0 10,0 10,0
100 16,0 6,0 4,0 16,0 16,0 16,0
125 16,0 10,0 6,0 16,0 16,0 16,0
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