Iy
NoloA

MHHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHUS POCCUCKOM ®EJIEPAIIN

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJIbHOE YUYPEKTEHUE BBICHIEI'O OBPA3OBAHMUS
«1IOHCKOU TOCYJAPCTBEHHbBIN TEXHUYECKNUHU YHUBEPCUTET»

ArrTy)

KADE/IPA «I[TPOU3BOJCTBEHHAA BE3OITACHOCTDb»

MeToauyecKkue ykazaHus

10 BBIMOJIHEHUIO KOHTPOJIBHOM paboThI
0 TUCLUILIMHE «be30nacHOCTh KU3HEAEATEIbHOCTI

PocTtoB-Ha-/lony
2025



VJIK 658.382

CocraButenu: ct. npenoaasarens ['anonos C.B., ['anonosa E.1O.

MeTtoauueckre yka3aHus MO BBITOJHEHUIO KOHTPOJIBHOW pabOThl MO AMCIIH-
winHe «be3onacHocTh xu3HenestensHoct» / C.B. I'anonoB u ap., — PoctoB-Ha-
Hony, 2025. — 38 c.

B mMeTrogm4yeckoM yKa3aHUM HU3JI0KEHBI PEKOMEHJAUNH IO BBITOJIHEHUIO KOH-
TPOJIBHOU PabOTHI, TPEOOBAHUS K €€ CTPYKTYpE, COAEPKAHUIO U 0(POPMIICHUIO.

[Ipenna3znauensl myig oOydaronuxcs HampaBiaeHuid noarotoBku 11.03.01,

11.03.02, 15.03.04, 18.03.01, 23.03.03, 25.03.01 3a0uHO# (popmbI OOyUEHUSI.

YK 658.382

ITeuataercs 1o PCUHICHUIO pCAAKIIMOHHO-U3AATCIILCKOI'0 COBCTA
I[OHCKOFO TOCYyAapCTBCHHOI'O TCXHUYCCKOI0O YHUBCPCUTECTA

OTBETCTBEHHBIN 32 BBIITYCK:
3aB. kademapoii [Tymenko Cepreit Jleonapmosuu

Bnewats . 20 T.
dopmar 60%84/16. O6bemM __ yciI. 1. 1.
Tupax  9k3. 3aka3 Ne (yxaszeieaem UL JII'TY)

N3z narensckuit uentp AI'TY
AJlpec yHUBEpCUTETA U TOJUTPAPUIECKOTO NPEaTPUSTHS:
344003, r. PoctoB-Ha-/lony, m. ['arapuna, 1

© J1oHCKOI roCy1apCTBEHHBIN
TEXHUYECKUH YHUBEpcUTET, 2025



Copaep:xanue

331501 (5 £ 12 (< BT 4
1 Lleny BBITTOJTHEHUSI KOHTPOIBHOM PAOOTBI . ..vuttieteettieneeeneeetiieneeeeneeneeennns 4

2 OcHOBHBIE 3Tanbl Pa0OTH 00YUAIOIIETOCs MPHY BHIMOIHEHUH KOHTPOIbHON

0100112 4
3. TpeboBaHus K COIepKAHUIO U OPOPMIICHUIO KOHTPOJIBHOM PAOOTHI .....'uv'enneenenn. 5
3.1 Be10op BapuaHTa KOHTPOTBHOM PAOOTBI ....vuteereenteenteeneenneenneeanneennnnns 6
3.2 TpeOOBaHUS TIO ODOPMITEHHIEO . ...uveennrteennteeentteeenneeennaeeeanseeanneeeanneeanes 6
3.3 CTpyKTYpa KOHTPOTBHOM PAOOTBI ....uuteeentteennteeennteenneeenneeennneeannneennns 7

3.4 TpebGoBaHus MO COAEP>KAHUIO U BBITIOJHEHUIO 3aJaHUIl KOHTPOJIBHOU padOThI.. 8§

4. Metoauka u puMep PEHICHUST KOHTPOIBHOM PAOOTBI ....vvvveveeneieeniienneenennenannne 8
4.1. PacueT CHCTEMBI OOIIIETO OCBEIIIEHIS . ... vvnee et e e e e e e e e e e eeae e 8
4.2. PaCUET CUCTEMBI 3AHYIICHMS ... etnurtteeeennneeeeeanneeeenanneeeeeannneeeeeanaaans 13

4.3. PacueT npou3BOAUTEILHOCTH OOIIIEOOMEHHON BEHTUIISIUY TIPH 3arps3HEHUU
BO3/lyXa BPEAHBIMHU BELIECTBAMU U YCTAHOBOYHOM MOIIIHOCTH 3JIEKTPOIBUTATEIS
DIRI =150 0% A1 6 (0] o - H 19
4.4. PacyeT NpoJ0KUTENHHOCTH pab0Yero JHS B YCIOBUSIX BO3ACHCTBUS
BUOpALIUY OT HECKOJIBKUX HCTOYHUKOB B Pa3HBIX OKTABHBIX M10JIOCAX YAacTOT... 23

4.5. PacyeT OLIEHKH 30H TEIJIOBOTO BO3/ICUCTBUS MPU TOPEHUH 3[IaHUM U IPYTHX

MPOMBIIIICHHBIX OOBEKTOB ...t uutteennteeenntteennteeenesenanesaneeeanneeenneeenns 27
ITepeueHb UCTIOIB30BAHHBIX HHOOPMAIIMOHHBIX PECYPCOB . ..vvrnrrreennreaanreeeannennnns 29
0007 81 (07 03 217 6 A 30
[Tpunoxenue A [IaOMOH TUTYITBHOTO JICTA . ..uuuunteneeenneenniiineeenneennneeneennens 30
[TpunoxxeHue b TUIBI CBETOAMOIHBIX JIAMIT .. ...venntteeeeteeeeeeenteeeanneeennneennnenns 31

[Ipunoxenue b CBomublil rpaduk mang nmoadopa HEHTPOOESKHBIX BEHTHIISITOPOB:
A —tuna l14-70; b—Tunma L4-76......ccooii i, 35
[Ipunoxenue B LlenTpoOexxHbie BeHTUISATOPHI HU3KOro naBieHus [4-70 u 114-76

U3 YIJIEPOJUCTOM CTAIM U KOMIUIEKTALMS X 3IEKTPOJBUraTeIsIMU... 35



BBenenue

OcHOBHas 11eJIb O€30MACHOCTH KU3HEACATEIbHOCTH KaK HayKH — 3allliTa YeIoBeKa
B TexHOC(Eepe OT HETraTUBHBIX BO3JIEUCTBUI AHTPOMOTEHHOTO U €CTECTBEHHOTO IPOHC-
XOXKIEHUS U JOCTIKEHNE KOM(DOPTHBIX YCIOBUN KU3HECATCITLHOCTH.

MeTtonuueckre yKa3aHHs MO BBIMOJHEHUIO KOHTPOJIBHOW PabOThI MO JUCITUTUIHHE
«be30nacHOCTh KUBHENEATENbHOCTH», MPEJCTABISAIOT COO0OM KOMIUIEKC pa3bICHEHH,
MO3BOJISIOIIMX OOYYAIOMIMMCSI OPraHU30BATh MPOLIECC CAMOCTOSATEIBHOIO U3YUYEHUS JMC-
[UTIJTMHBL, @ TAK)KE BBITIOJIHUTh KOHTPOJIBHYIO padoTy.

[To nucuumirHe «be30nacHOCTh KU3HEAEATEIbHOCTHY, COTJIaCHO YUeOHOMY ILIaHy,
OoJplIas YacTh BPEMEHH OTBOJAMTCS HAa CaMOCTOSITENbHYIO padoty. OcHOBHas (opma ca-
MOCTOSITEJIbHON paboThl OOy4YaromuXxcs 3a04HOM (HopmMbl OOYUEHHS] — BBIMIOJHEHUE KOH-
TPOJILHBIX palboThl. TeopeTrueckrue BOMPOCH TUCIHUIUIMHBI KPATKO M3JIaraloTcsl Ha ycTa-
HOBOYHBIX JICKIUAX. 3aKPEIUICHUE MTPAKTHUYECKOI0 MaTepraia BhIIIOIHAETCS Ha MTpaKTH4e-
CKHUX WJIM JIaDOPATOPHBIX 3aHATUAX (B COOTBETCTBUH C paboueil MporpaMMoOi JAUCIMILIN-
HbI). 3HAYUTEIBHYIO YaCTh HEOOXO0IMMOM MH(pOpMaIK 00ydaronuecs J0JKHbBI PUoope-

TaTh B IIPOIIECCE CAMOCTOSTEILHOTO H3yUCHUSI YICOHOM M HAYYHOH JTUTEPaTyPHI.

1 Iesin BbINOJIHEHUS KOHTPOJIbHOM Pa0d0ThI

[{enp MaHHBIX METOJMYECKHUX YKAa3aHUU — IO3HAKOMHUTH C HANPABJICHUSIMHU H3yYe-
HUS AUCLUUIIINHBI «be30nacHOCTh KU3HEAEATEIbHOCTY, aKIIEHTUPOBAaTh BHUMAaHHUE 00Y-
YaloUMXCsl Ha HAJIMYUE BPEJHBIX M ONACHBIX (PAKTOPOB MPOM3BOJICTBEHHOM, OBITOBOI,
MIPUPOJHON Cpenbl, U3yUYUTh OCHOBHBIE MEPOIPHUATHUS, HANPABIECHHbBIE HA IPEIOTBpallle-
HUe, O00pp0y M JMKBUAALMIO JAHHBIX (DAaKTOPOB, MOCPEACTBOM MPOPAOOTKH TEOpETHYE-
CKHX BOIIPOCOB M PELIECHUS MPAKTHYECKHX 3a/1a4 1O MPEAJIOKEHHBIM BapUAHTAM.

MeTtonuueckue yka3aHuUsl Ui BBITIOJHEHUS KOHTPOJLHOM paboThl mo Teme: «bes-
OMACHOCTb >KU3HEACATENBHOCTH B TEXHOC(Epe» BKIIOYAET KPATKOE TEOPETUUYECKOE OMHU-
CaHuE MOHATHUI MO pelIaeMbIM 3a/1a4aM U METOJIMKM pacyeTa ATy 3a/1a4.

3amaya KOHTPOJIBHOM pabOThl 3aKIIFOYAETCS B 3aKPEIJICHUH TEOPETUYECKUX 3HAHWU U

IMPaKTUYCCKUX HABBIKOB ITPU U3YUCHHNHU JUCITUITIINHBI «be3onacHOCTh KUBHCACATCIIBHOCTI.



KOHTpOJIBHaH pa60Ta npcaHasHauCHa OJid Ooiee FHY6OKOFO aHaJIn3a OITaCHBbIX H

BpEAHBIX (DAKTOPOB HA IPOU3BOJICTBE.

2 OcHoBHBIE 3TANbI PAa00THI 00Yy4AKIEr0Cs NP BHINOJHCHUU KOHTPOJIbHOU
padoTbI

[Ipu BBINIOJIHEHUH KOHTPOJIBHOU pabOThl HEOOXOAMMO MPOSBUTHh HABBIKA CAMOCTOS-
TEJIBbHON paboThl, yMEHHE TMOJIb30BATHCA METOAMKAMU MpakTUYecKkux 3ananuid. Copjepixa-
HUE pabOThl HEOOXOIMMO M3JIaraTh JJOTUYECKHU U MOCIIEI0BATEIBHO.

Hauyunate paboty HE0OXOAUMO € MOAPOOHOTO M3YUYEHUS METOAMYECKUX PEKOMEH-
Janui o guciuIuinHe. B mporecce HamucaHusi KOHTPOJIBHOM pabOThl MCHOJIB30BAaTh U
CJIeIOBaTh MPUMEPY PELIEHUs MPAKTHUYECKHX 3aJaHUM METOJWYECKHX PEKOMEHJAlUi K
KOHTPOJIbHOM paboTe. B ciywyae 3aTpyIHEeHHsS MOXHO OOpaTUTHCS 3a KOHCYJIbTallUEH K
MPENo/IaBaTelo.

BBIMTOTHEHHYIO KOHTPOJIBHYIO PabOTy CTYAEHTBI PETUCTPUPYIOT B JIEKaHATE, 3a KO-
TOPBIM 3aKperyieHa BhIMyCcKaromias kadeapa U HampaBisaioT Ha MPOBEPKY MPEIO1aBaTEIIO
HE MO3JHEE, 4eM 3a 14 qHeu 10 MpOMEKYTOUYHOM aTTECTAIMU 110 JAHHOW AUCUUILINHE.

[Tocne nmpoBepku mpenogaBaTelb JaeT PEUICHUIO Ha J0MYCK K cobeceoBaHMIO (3a-
IIUTE KOHTPOJIBHOU pabOThI), I O HEOOXOAUMOCTH €€ TOPaOOTKHU.

Ecnu xoHTponbHas paboTa HE JOMylIeHa K 3alluTe, TO 00yJarouuics JOJKEH M0
BCEM 3aMEUaHUsM TMpernojaBaTess CAeNaTb HEOOXOIWMbIE UCIPABICHUS W JOTOJHEHUS
(paboTy Hax omMOKaMu), OCIIE YEr0 OH MOXET MOBTOPHO MPEAOCTABUTh KOHTPOJIbHYIO
paboTy mpernogaBaTenio.

[To mpaBuiIbHO OQOPMIICHHOM KOHTPOJILHOM pabOTEe MPOBOJMUTCS YCTHBIM OIMpPOC
(3aueT KOHTPOJILHOU paboThI), TOCJIE KOTOPOTO CTYAEHT JIOMyCKAaeTCs K claue dK3aMeHa

HJIK 3a4€Ta 110 JUCHUIIIINHC.

3 TpeGoBaHus K coepkaHuI0 U 0POPMJICHHIO KOHTPOJbHOH PadoThI

KontpoasHas pabora nmo aucruminHe «be3omacHoCTh KU3HEASATSIIBHOCTHY COCTO-
UT W3 MATH TPAKTHYCCKUX 33J1a4 B COOTBETCTBHE C HOMEPOM BapHaHTa WHIWBUYaTBHOTO
3aIaHU:

1) pacuet cucTemMbl OOIIETO OCBEIICHUS;

2) pacyeT CUCTEMBI 3aHYJICHUS;



3) pacyeT npoOM3BOIUTENBHOCTH 0011I€0OMEHHOM BEHTHIIALIMU NP 3arpsi3HEHUH BO3-
IyXa BPEIHBIMU BELIECTBAMU M YCTAaHOBOYHOW MOIIHOCTH 3JIEKTPOABUIATENS ISl BEHTH-
asTOpa

4) pacueT MpoJIOKUTETLHOCTH pabovyero JHS B YCIOBUSAX BO3JIECUCTBUS BUOpaIuu
OT HECKOJIbKUX UCTOYHUKOB B Pa3HBIX OKTABHBIX IOJIOCAX YACTOT PACUET MPOAOTKUTEIb-
HOCTH paboyero JHS B yCIOBUSX BO3JICUCTBUS BUOPALINH;

5) pacuer OLEHKH 30H TEIUIOBOTO BO3JEHCTBUS MPHU TOPEHUU 3[AHUU U JPYTUX
MPOMBIIIJICHHBIX 0OBEKTOB.

3.1 Be16op BapraHTa KOHTPOJIBHOU PabOTHI

Homep BapuaHTa 11l BBIIOJIHEHHS KOHTPOJIBHOM paOOThI TOIKEH COOTBETCTBOBATH
HOMEPY CIIKMCKa TPyNIbl HA TEKYIIUHA CeMeCTp y4eOHOro roja, K KOTOpOMY HEOOXOAMMO
puoOaBUTH «1».

3.2 TpeboBanus o 0hOpMICHHUIO

[TucemenHble paboThl 0Oyvarommxcsi opopMISIIOT B cooTBeTcTBUU ¢ [IpaBuiamu
oopMIIEHUSI TUCHbMEHHBIX PA0OT OOyYarOIIMXCs Il TEXHUYECKUX HaAIpaBICHHUI MOJIr0-
TOBKH.

OcHoBHBIC TpeOOBaHUS MO0 0HOPMIICHHUIO:

— TEKCT KOHTPOJBHOU pabOThI TOJKEH ObITh IPEACTABIICH B IEYaTHOM BHUJE Ha OJI-
HOI1 cTOopoHe nucTa 6enoit Oymaru ¢popmara A4.

— rapuutypa mpudta — Times New Roman;

— pa3mep mipudTa 111 OCHOBHOTO TeKcTa — 14;

— MEXIyCTPOUHbIN nHTEpBAI — 1,5

— pa3mep mpudTa s IPUMEYaHui, CChUIOK — 12;

— abzarHeIil otetym —1,25 MM;

— BBIPAaBHMBAHUE OCHOBHOI'O TEKCTA — IO IIHUPUHE CTPAHUIIBI;

— B paMKax, C OCHOBHOM HaAMUChIO 10 popMaM 2 u 2a (111 TEKCTOBBIX

nokymenToB) mo 'OCT ECKJI 2.104, co6mromast clieyromniie pa3mMepsbl:

— paccTosiHUE OT paMKH (OPMBI 0 TPAHUII TEKCTa B HA4aJle U B KOHIIE CTPOK — HE

MEHEe 3 MM;

— PacCTOsIHHE OT BEPXHEU U HWYKHEW CTPOKM TEKCTA 10 BEPXHEN Y HUKHEU PaMKHU

JIOJDKHO OBITH HE MeHee 10 MM;



J1J1s 3a10THeHNS STY€eK OCHOBHOM HAIIIVICH

— rapautypa mpudra Arial;

— KypCHB;

— nyst o0o3HaveHus paboTsel: pazmep — 20.

TuTyIBbHBIN JTUCT BKIIOYAIOT B OOIIYI0 HyMEpAIMIO CTPAHUI], HO HOMEpP CTPaHUIIBI
Ha HEM He TpOoCTaBisIOT. CTpaHUIBI TEKCTa CIEAyeT HyMepoBaTh apaOCKuMu nudpamu,
COOJTIO/Tasi CKBO3HYIO HYMEPAIIUIO 110 BCEMY JOKYMEHTY, BKIIIOUasi U TIPUITOKCHHSL.

[lepeHoc B croBax JOMYCKaeTCs UCIOIb30BaTh, KPOME 3aTr0JIOBKOB.

[To TekcTy paboThl HEOOXOAMMO JABaTh CCHUIKHM Ha TaOIHUIIBl U PUCYHKH, BKIIOUCH-
HBIE B COCTaB padOTHI.

Tabnuira MoANMKMCHIBAECTCS CBEPXY € yKa3aHHMEM HOMEpa M HAaMMEHOBAHUS TaOJHUIIGI,
OpHEHTalUA Mo mupuHe. Tabauipl 00bEMOM OOJIBIIE OJHON CTPAHUIIBI JOITYCKAeTCs pas3-
MeIaTh B IPHIIOKCHHE.

PucyHoK monnuchIBaeTCs CHU3Y C YKa3aHMEM HOMEpa PUCYHKa M HaWMMEHOBAaHWS,
OpHUEHTAlUA T10 IIEHTPY.

[To TeKCTy KOHTPOJIBHOW PabOThI JOJKHBI OBITh yKa3aHbl B KBaJIpaTHBIX CKOOKax
HOMEpa UHPOPMAITMOHHBIX PECYPCOB, B COOTBETCTBUM C MEPEUYHEM HCIIOIH30BAHHBIX HUH-
(OpMAaITMOHHBIX PECYPCOB C TEM XKE MOPSAIKOBEIM HOMEPAM.

3.3 CTpyKTypa KOHTPOJIBHON PabOTHI:

KoHnTtposnbHas paboTa J0JKHA COJIEPKaTh:

Tumyneuslil aucm yCTAHOBIGHHOTO oO0pasiia, Ha KOTOPOM HEO0OXOJIuMa MOJIHUCH
00y4Jaromierocs: BBIMOJIHSIIONIETO KOHTPOJIbHYIO paboTy (puiioxeHue A).

Cooepoicanue — Te OTpakaeTcsl IEpeYeHb BOIIPOCOB, COACPIKAIIMXCS B KOHTPOJIb-
HOU pabore.

Hnousudyanvroe 3a0anue — 310 3alaHUE, KOTOPOE JACTCSl B COOTBETCTBUU C BapUAHTOM
0 KKIIOMY pacyeTy.

Ilepeuens ucnonb3068anHbLIX UHGPOPMAYUOHHBIX pecypco8 — TIPU HAIKMCAHUU KOH-
TPOJILHON pPabOThl HEOOXOIUMO BKJIIOYATh IMEPEUYEHb CCHUIOYHBIX PECYpCOB, KOTOPHIC
MIPUBEACHBI B TeKCTe. [Ipn 3TOM mepedeHb CCHUIOYHBIX PECYPCOB COCTABIISIOT B MOPSIKE
WX YIOMHUHAHUS B TEKCTE MOSICHUTEIBHOW 3alMCKU U €€ MPWIOKEHUN COTJIACHO MPHUBE-

JIEHHOM B KBaJIpaTHBIX CKOOKax HyMepaluu JaHHBIX pecypcoB. CBeleHusi 0 pecypcax



CJIEyeT pacroyiaraTh B MOPSIKE TOSBIICHUSI CCHUIOK HA PECYpPCHI B TEKCTE U HYMEPOBATh
apabckumu 1upamMu C TOYKOW U TIeHaTaTh ¢ a03aIHOT0 OTCTYTIA.

3.4 TpeboBaHus IO COEPKAHUIO U BBHITIOTHEHUIO 3aJJaHUI KOHTPOJIHHON pabOThHI

TeopeTnueckas 4acTh

PexoMeHnaanmu o BBITOJIHEHUIO:

— HEOOXOAMMO KPaTKO OIMUCATh TEOPETUUYECKYIO YacTh MEpe]l BBIMOIHEHUEM IpakK-
TUYECKOTO 3a/IaHMs, PACKPHIBAS N3y9aeMyI0 TEMY;

[IpakT4eckoe 3axaHue

3agaua 1

3agaua 2

3agauda 3

3agaua 4

3agada 5

PexoMenaammu 1o BBITTOJIHEHUIO:

- IPOTIKUCATh UCXO/HBIE YCIOBUS U METOJIMKY MPAaKTUYECKOTO 3aJaHMts;

- MOAPOOHO PACKPBHITh PEUICHHE MPAKTUYECKOTo 3aJaHus (C ykazaHueM (opmy,
€CJIM 3TO MPETyCMOTPEHO PEIIEHUEM 3a/layM, M0 KOTOPHIM BBIYMCISAIOTCS HEOOXOIUMBIE
napaMeTpbl U OCYIIECTBIISIETCS IEPEXO/ OT UCXOJHBIX JTAHHBIX K pe3yjbTary, MO3BOJISIO-
[IeMY TIOJTyYUTh TOYHBINA OTBET);

- BBIBOJ 110 IIPAKTHYCCKOMY 3aJJaHHUIO CJICAYCT IINCbMCHHO 000CHOBATh.

4 MeTtoauka v NpuMep pelieHnsi KOHTPOJIbHOU padoThl
4.1 Pacyer cucTeMbl 00111€T0 OCBELICHUSA

IIpouszeoocmeennoe oceewjeHue — 3TO Takas CUCTEMa €CTECTBEHHOTO M MCKYCCTBEH-
HOTO OCBECIICHHS, KOTOpas IO3BOJSICT PAOOTHHKAM, OCYIISCTBIATh TEXHOJOTHYCCKUN
MIPOIIECC C BBICOKOU d(P(PEKTUBHOCTHIO U OE30MTaCHOCTHIO.

CBeT sABJISIETCSI €CTECTBEHHBIM YCIIOBUEM JKU3HEACATEIHPHOCTH YETIOBEKA, UTPAIOIIIUM
BXXHYIO POJIb B 00ecrieueHnH 0€30MacHOCTH, COXPAHEHHUH 3/I0POBbSI.

Co3nanue pamroHaIbHOTO OCBEIICHUS MPOW3BOJACTBEHHBIX MOMEIICHUH U padodmnx
MECT SIBIIIETCS OJHUM M3 OCHOBHBIX (DaKTOPOB 370pOBOTO U Oe3omacHoro tpyma. Hop-

MaJIbHOC OCBCHICHHC M IIpaBUJIbHAA HBCTOIICPCAada CBCTOBLIX CHUIHAJIOB ITOBBIIIACT 0e3-

8



OMACHOCTb pabOThl, YJydllaeT yCJIOBUS TPYyJAd, CIOCOOCTBYET YBEIUYEHHUIO MPOU3BOJIU-
TEIbHOCTH TPYJa U YIYUIICHUIO KaueCTBa PadOThI.

JlocTaToyHOE OCBEIICHHE 00ECTIeUnBaET MCUXOIOTHUECKU KOM(OPT, mpeaynpexia-
€T pa3BUTHUE 3PUTENBHOIO U OOIIET0 YTOMJICHUS, YIy4lllaeT IPOTEKaHUE OCHOBHBIX MPO-
IIECCOB BBICIICH HEPBHOM JEATEIBHOCTH, CTUMYJIUPYET OOMEHHBIE U UMMYHOOHOJIOTHYe-
CKHE MPOIIECCHI, OKA3bIBAET BIUSHUE Ha (POPMUPOBAHUE CYTOUYHOTO pUTMA (HU3HOJIOTHYE-
CKUX (yHKIUH OpraHu3Ma, CIOCOOCTByeT MOBBIIEHUIO paboTocrnocodHocTtu. Hemocra-
TOYHOE OCBEIIEHUE BBI3BIBAECT OBICTPOE YTOMIICHHE, Pa3ApaKUTEIbHOCTb, CHIKAET IMPO-
OYKTUBHOCTb PAaOOTHI, MOBBIIIAET NOTEHUUAIbHYIO ONACHOCTh OIUMOOYHBIX JIEHCTBUN U
HECYACTHBIX CIydaeB, MOXKET MPHUBECTH K MPOo(ecCHOHATBFHBIM 3a00JIeBaHUSAM (MHOMUS,
Cria3M aKKOMOJAIUHU U . ).

Takum 00pa3zoM, OCBEILIEHHE, SIBIISSICH BAXHBIM (PAKTOPOM OOPHOBI ¢ HECUACTHBIMU CITY-
YassMHu 1 TPOGEeCCHOHATIBHBIMU 3a00JICBAHUSMH, JTOJDKHO 0OECTIeYnBaTh JOCTATOYHYIO OCBE-
IIIEHHOCTb pabOYMX MOBEPXHOCTEN, OBITH PABHOMEPHBIM, HE 00Pa30BbIBATh PE3KUX TEHEN.

OcCBelIEHHOCTh HOPMHpPYETCS B COOTBETCTBMM C TpeOoBaHMsAMHU cBoja mpasBui CII
52.13330.2016 «EcrecTtBeHHOE M UCKYCCTBEHHOE OCBEIICHUE) AKTyAJM3UPOBAHHAS PENAKLINS
CHull 23-05-95%*, a Taxxe TpeGoBanmii canuTapHbiX mpaBui u HopM CaunlluH 1.2.3685-21
['uruennyecknue HopMaTrBbl U TPEOOBaHUS K 0OecTieueHUI0 0€30MacHOCTH U (Min) Oe3BpeTHO-
CTH JIJ1s1 YeTIoBeKa (paKTOPOB CPEeIbl OOUTAHMS.

B cooTBeTcTBHY C BapUaHTOM 33/1aHUS PACCUNUTATh CUCTEMY OOIIETO OCBELICHMS.

Hcxoanple maHHBIE N7 pacyeTa CHCTEMBI OOIIEro OCBEIIEHUS OpaTh MO BapUaHTY

(cMm. Tabm. 4.1).

Ta6nuna 4.1 - cxoaHble JaHHBIE IS pacueTa CUCTEMBI OOIIEr0 OCBEIICHUS

Paswepo: Kosdpuument
Ne TIOMEIIEHNS, o, | Koobowument |, L | he, | hpn, | OcBemeHHOCTS, CBeTHIILHHUK
oTpaxenus, %o A=—
BapHUaHTa M 3amaca, K; hl M| M E, mx
A|B|H| P P Tun | UC |KCC

1 12 18] 6 | 50 30 1,3 0,5 10,5 1,5 500 Jb | JJI | K
2 10[15] 6] 50 30 1,3 0,5 10,5] 1,5 500 MIJI | TP | 1
3 1212412 50 30 1,7 0,8 10,6{1,0 100 ca | ca| r
4 1412612 30 10 1,7 0,4 10,6]1,0 200 KIUI | JUJI | [
5 12121 8] 70 50 1,3 0,5 10,5 1,5 200 ca | ca| M
6 12 18] 5] 30 10 1,5 1 04|16 100 Jb | JJI | K
7 20120 8] 70 50 1,3 0,5 10,5] 1,5 200 KJUI | JUI | 1
8 18130 9] 50 30 1,7 09 10,6]14 200 ca | ca| r
9 2013216 | 30 10 1,3 1,2 10,8] 1,2 100 Jb | JUI | T
10 22 128 8] 50 30 1,3 0,5 10,7] 1,3 150 cCaA |ca | M
11 20151 8] 30 10 1,3 0,4 10,5]1,5 220 MIJI | TPJI| K
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Ne Pasmepe io- KOS(b(bI/ILII/Ief)IT Koadpwmwenr |, L | he, | Apn, | OcBereHHOCTS, CBeTHIIBHUK
BapranTa ol M| OTPBRCHI, /o 3araca, K. r= nlM| M E, nx

P A|B|H| P. | P Y : Tun | UC |KCC
12 2013419 | 50 30 1,7 0,8 10,6|14 400 Jb | JUI | O
13 20 |38 8 70 50 1,7 0,9 10,5] 1,5 300 KWL | JJI | T
14 1211216 | 70 50 1,6 0,7 10,7/ 1,3 150 ca ([ ca| A
15 15|15 6| 50 30 1,6 1,2 10,6]14 150 Jb | JJI | M
16 24130 8| 30 10 1,5 0,8 10,7] 1 150 MIJI | TPJI| K
17 251351 8| 30 10 1,5 0,8 10,7] 1 150 MIJL [ TPJI| X
16 24130 8 | 30 10 1,5 0,8 10,7] 1 150 KJUI | JUI | K
17 251351 8| 30 10 1,5 0,8 10,7] 1 150 CA | ca| A
18 2413612 30 10 1,5 0,8 10,5] 1,5 100 KJUL | JUIT | [
19 2030|112 30 10 1,5 0,8 10,5] 1,5 100 MIJL | TPJI| X
20 4011516 | 70 50 1,4 1,44 10,6|14 200 KWL | JJI | M
21 1213419 30 10 1,3 04 10,614 250 CA | CO | K
22 2214416 | 30 10 1,7 0,9 10,6] 1 100 MIJI | TP | 1
23 12 118]12] 70 50 1,4 0,8 10,5] 2 200 K| JJ | T
24 101512 70 50 1.4 04 05|15 200 ca | ca| r
25 121181 8| 30 10 1,4 0,5 10,5] 1,5 150 MIJL |[TPJI| M
26 15120 8| 30 10 1,4 0,53 10,3 1,7 200 KWJI | JUI | K
27 10151 8] 70 50 1,6 04 10,5 1,5 100 CA | ca| A
28 2414612 50 30 1,7 0,8 10,6] 1 200 MIJL |[TPJI| T
29 26 148112 50 30 1,7 0,8 10,6] 1 100 KJUL | JUI | 1
30 3015612 50 30 1,7 0,8 10,6] 1 200 CA | caA | M

Tabmuua 4.2 - CBeTOBbIE XapaKTEPUCTUKH JIAMIT
JlromunecnenTHbIe TaMITel (J1JT)
Tun nammnsl CaeToBoit Tun nammnsl CaetoBoii Tun namnsl CaetoBoii
notok (F), 1M notok (F), mm notok (F), mm

JIBE10 225 JI 20 920 JIXB 36 2600

JIb E15 420 JIb 20 1180 JIBb 40 3000

JIILT 500 JIIL 1450 JILL 80 3575

JI 540 JI 1640 JIXb 3820

JIXb 675 JIXb 25 1720 JIT 65 4070

JIb 15 760 JIB 30 2100 JIXB 58 4400

JUILL 15 820 JIJ1 36 2340 JIb 80-2 5200

*IIprmedanye: sl JIIOMHUHECHIEHTHBIX JIaMI — IU(pbI TOCTIe TUIA JIaMITbl 0003Ha4ar0T MOIIHOCT B BT. [Ipu

BBIOOpPE CBETOIMO/IHBIX JIAMIT peKOMEHAyeTCsl uctofb3oBath [Ipunoxenue /1.

Tabnuna 4.3 - 3HaueHnss OTHOCUTEIBHBIX PACCTOSIHUM JIJIsi THTIOBBIX KPUBBIX CHJI CBETA,

A=L/h
L/h
TumnoBas kpuBoi Pexomennyembie HauOomnsmme
CHIIBI CBETA 3HAYCHMS IOy CTUMBIE
3HAYCHUS
Konuentpuposannas, K 0,4-0,7 0,6-0,9
I'my6oxas, I' 0,8-1,2 1,0-1,4
Kocunychas, /] 1,2-1,6 1,6-2,1
PaBnomepHas, M 1,8-2,6 2,6-3,4
Tlonymupokas, JI 1,4-2,0 1,8-2.3
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Tabnuma 4.4 - Koadduument ucnoab3oBaHusi CBETOBOTO OTOKA, 1uU

CeeTwibHIK, %0 JIb KJI MI'JT Ca
Py 30 50 70 30 50 70 30 50 70 30 50 70
P 10 30 50 10 30 50 10 30 50 10 30 50
i Koa¢ddunment ucnonnzoBanus nu, %
0,5 23 26 31 11 13 18 19 22 26 11 13 18
0,6 30 33 37 14 17 23 24 27 32 14 17 23
0,7 35 38 42 16 20 27 28 31 36 16 20 27
0,8 39 41 45 19 23 29 31 34 40 19 23 29
0,9 42 44 48 21 27 32 34 37 43 21 26 32
2,0 55 57 60 35 40 46 52 55 59 35 40 46
3,0 60 62 66 41 45 52 58 61 64 41 45 52
4,0 63 65 68 44 48 54 61 64 67 44 48 54
5,0 64 66 70 48 51 57 63 66 69 48 51 57

Ilpumep evinonnenus pacuema cucmemot 00Ue20 0C6EULeHUA

3aoanue. OnpenenuTh CBETOBOM MOTOK, MOA0OPAaTh CTAHIAPTHYIO JIAMITY JUIsl OOIIETO
OCBEIICHMS, PACCYUTATh MOITHOCTh BCEH OCBETUTEIBLHOW CHCTEMBI JJIs TIPOW3BOJICTBEH-
HoTO 0OBekTa (nanee - [10) u caenatb BHIBOJIL.

[Mupuna [1O A paBHa 12 m; BeicoTa H paBHa 6 M; JuiMHA OMelIeHUs B paBHa 18 wm;
KO3 GULIMEHTHI OTPAXKEHUS MOTOJKA p, paBeH 50 %, cteH p, paBeH 30 %; kordduiuent
3anaca moimHocta K paBeH 1,3; koadgduireHt A — otHomenue L/h, A paBeH 0,5; BricOTa

CBeca CBETWJIbHHKA /., paBHa 0,5 M; BeicOTa paboyeil MOBEPXHOCTH OT moja #,, paBHa 1,5

M; HOpPMHUPOBaHHAsi MUHUMaJbHas ocBelleHHOCTh £ paBHa 500 nk; Tun cBetwiibHUKa JIb.
OrnpenenuM BeIMYMHY CBETOBOTO MOTOKA JaMIibl F, 1M o hopmydie 4.1:

_100-E,-§-Z
N -nu-MF

F 4.1)

rne E,— HOpMHUPOBaHHAas OCBEIIEHHOCTb, JK (Tadi. 4.1);

S — mIoImaaL OCBEIAEMOrO OMEIIEHHUS, M2,

MF — xoaddunmenT skcrutyaranuu (BenmuuuHa oOpaTHas kod(D@uImeHTy 3amaca
(MF=1/K3) (tabmn. 4.1));

Z — k03P puUIMeHT HepaBHOMEPHOCTH OCBEIIEHUS, €ro 3HAYCHHE NJIi METauIoraio-
TCHHOBBIX JIaMIT U J1amil HakanuBauus JIH — 1,15; a1 MFOMUHECIIEHTHBIX M CBETOIMOTHBIX

namn JUJITu CII—1,1;
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N — o0111ee 9YnCiI0 CBETHIIHBHUKOB B TOMEIIICHUH, IIIT.;
nu — k03¢ HUIUEHT UCIIOH30BAHUS CBETOBOTO MOTOKA Jiamil (Tabut. 4.4).

OmpenenseM III0MaIbp OCBEIIAeMOTO TIOMEIIeHUs 1Mo Ghopmyde 4.2:
S=4-B, (4.2)

S=12-18=216 m°.
Haxonum oO1ee uncino cBeTulibHUKOB N 1o dopmysie 4.3. [lomyuuBiiviecs: Helemnble

3HaYeHuss N OKPYIJIMTH 70 HEIBIX B OOJIBIIYIO CTOPOHY.
N = sz N, wr. (4.3)

rae Ny — YHCIIO CBETHIIBHUKOB O JIJIMHE, IIT.;
Ny — 4YHCIIO CBETHWJIBHUKOB MO MIMPUHE, IIIT.
N=9.6=54 ur.
OmpenenseM YuciIo CBETWIILHUKOB MO JUTHHE 10 (hopmyiie 4.4:
Ny=B/L, mr. (4.4)
Ny =18/2=9 .
OmnpenenseM YUCIO CBETUIILHUKOB T10 MIMpUHE 110 dhopmyre 4.5:
Nu=A/L, mr. (4.5)
Ny =12/2=6 .
Haxoaum paccrosiHue MeXay COCeTHUMH CBETHIIbHUKaMHK (WM uX psiaamu) (L) o ¢op-
Myiie 4.6:
L=A-h, m (4.6)
rae A — BbIOUpaercs u3 Taoi. 4.1;
h — BBICOTA YCTAaHOBKHU CBETHJIbHUKA HAJl pabodeil MOBEPXHOCTHIO, M;
L=0,5-4=2m.
BricoTa ycTaHOBKM CBETHIIBHUKA /1 BBIUUCISAETCS TI0 popmyie 4.7:
h=H—hy—hy,, M 4.7)
rne /s — BBICOTA CBECa CBETWIIbHUKA, M (Ta0u. 4.1);
hpn. — BBICOTA paboyell MOBEPXHOCTH, M (TadI. 4.1).

h=6-0,5-1,5=4 m.

Haxonum nnaekc momernieHus mo ¢popmye 3.8:
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__AB
h(A+B)’

12-18

(4.8)

4(12+18)

b

3HadeHust KodPPuIMEeHTa UCIOIb30BaHUs CBETOBOTO MOTOKA MPUBOJATCA B 3aBU-
CUMOCTHU OT KO3 puItmeHTa oTpakeHus creH P, u nmoronka Py (tabin. 4.4) u uHaekca mo-
MEIICHHU, KOTOPBIN BbraucisieTcs mo popmyiie (4.8). [lomyunBmimecs: Herensie 3HAUCHUS |
OKPYTJIMTH JI0 IIEJIBIX B OOJBIIYIO CTOPOHY.

CBeToBO# MOTOK CBETUJILHUKA ompeAensiercs no ¢popmylie (4.1), a 3arem 3To 3Haue-
HUE JICTTUTCA HA KOJIMYECTBO JIAMII B CBETHJIbHUKE (OOBIYHO JIBE).

[ToncunTaB cBETOBOM MOTOK J1aMIibl £ 110 Tab:. 4.2 moao0paTh OIMKaNIIyIO CTaHIapT-
HYIO JIIOMUHECUEHTHYIO JIAMITY WJIM CBETOIMOJIHYIO ¢ ToMolibko [Ipunoxenus [, onpenenutsb
AIIEKTPUUYECKYI0 CYMMAapHYI0 MOIIHOCTh BCEM OCBETUTEIIBHOM CHUCTEMBI MO BBIPAXKECHUIO:

Wy =W,;N,.B npakTuke J0IyCKaeTCsl OTKIOHEHHE MTOTOKA BIOPAHHOM JIaMIIbI OT PACYETHO-

ro 10 —10 % u +20 %, B IPOTUBHOM CITy4ae BHIOMPAIOT JPYTYIO CXEMY PACIOJIOKEHUs CBe-

THIJIIBHHUKOB.

~100-500-1,3-216-1,1
54-57

F =5017,5 mm.

CaetoBoii motok paBeH 5017,5 m. Beioupaem nammny JIXb 36 co cBeTOBBIM MTOTOKOM
2600 1M, Mo1THOCTRIO 36 BT.
MormHOCTE Beeli ocBeTuTenbHOM cuctemsl [10 Oyner paBHa:

W5 =36-2-54=3888 Br uu 3,9 kBr.

BriBoa: omnpenenen cBeToBoM MOTOK paBHbIM 5017,5 mM, momoOpaHa JIFOMUHECIICHTHAS

nammna JIXb 36 u paccuntana MOIITHOCTb BCE OCBETUTENILHOM CUCTEMBI paBHast 3,9 KBT.

4.2 Pacyer cuCTeMbI 3aHYJICHUS

3anynenuem Ha3bIBACTCS NPEIHAMEPEHHOE MIEKTPUYECKOE COCIMHEHHE C HYJIEBBIM
3aIIUTHBIM IIPOBOJHMKOM METAJUIMYECKUX HETOKOBEIYLIMX YACTEH, KOTOPBIE MOTYT OKa-
3aThCS MO HAIIPSIKEHUEM.

HynesbiM 3alMTHBIM NPOBOJHHUKOM HA3bIBAETCS NMPOBOAHUK, COCIMHSAIOLIMN 3aHY-
JSIEMbIE€ YaCTH C TIIyX03a3eMJICHHOW HEHTpanbHONW TOUKOM OOMOTKM MCTOYHHMKA TOKA WU

€€ DKBHUBAJICHTOM.
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Opnum u3 Hanboiee 3(h(PEKTUBHBIX IIEKTPO3ALUIUTHBIX CPEACTB OT HETOKOBEIYIIMX
qacTeil, SBIAETCA: aBTOMAaTHYECKOE OTKJIFOUEHHE MCTOYHMKA NMUTaHUs (BKJIOYAKOLIEe 3a-
IIUTHOE 3aHYJIEHUE U 3alIUTHOE OTKIIOYEHHUE), KOTOPOE 3aLIUILAET YEIOBEKA OT MOpaxe-
HUS B YCIIOBUSIX HEUCIIPABHOCTH 3JIEKTPOYCTAHOBKHU — MIPHU MOBPEKICHUN UK TIPU TIPOOO-
AX M3OJSIUU AJICKTPOYCTaHOBKU Ha Kopmyc. [laHHBIN crioco® oOecreunBaeT BBICOKUIA
YPOBEHb 3JIEKTPOOE30MaCHOCTH NPH IKCILTyaTaIlluU JIEKTPOYyCTaHOBOK B ceTsix 101000B.

3aHyJIeHUE PUMEHSIOT B CETAX C IIYX03a3€MJICHHOM HEUTPAIBbIO HAIPSKEHHEM 10
1000B.

Hasnauenue 3anynenus - yCTpaHEeHUE OMACHOCTU MOPAXKEHUS SJIEKTPUUECKUM TOKOM
B Clly4ae MPUKOCHOBEHHUS K METAJNIMYECKUM HETOKOBEAYUIUM 4YacTsIM (Kopiyc o0opyo-
BaHMSI ), OKa3bIBAIOUIMUMCS TIOJT HAITPSIKEHUEM.

Ipunyun oeticmeus 3auumHo20 3aHyleHUs 3aKII0YAeTCs] B aBTOMAaTHYECKOM OTKJTIO-
YEHUHN MOBPEKIACHHOTO y4acTKa U OJHOBPEMEHHO B CHMXKEHUH HANPSHKEHUE IPUKOCHOBE-
HUS Ha KopIyce 00opy/lIoBaHUs, Ha BpeMs MOKa He cpaboTaeT MakcuMaibHasi TOKOBas 3a-
muTa (MT3) win aBToMaTH4YeCKOe OTKIIIOUECHHE.

3aoaua sawummnoeo 3anyneHus — ObICTPOE U HAEKHOE aBTOMATHUYECKOE OTKIIIOUEHHE
AJIEKTPOOOOPYIOBAaHUS NPU HAPYIUEHUHM W3OJSIUM U MOSBICHUM Ha KOPIycax 3JIEKTPO-
000pyI0BaHUs OMACHOTO HAMpspKeHUs. s pemenus 3Tol 3a1adyi METAITIMYECKUE HETO-
KOBEJYIIIME YacTH 3JIEKTPOOOOpYI0oBaHUs (KOPIYC), KOTOpbIE MOTYT OKa3aTbCs IOJ
HaIpsHKEHUEM, COCIUHSIOT TTPOBOJHUKAMHU C 3a3€MJIEHHOW HEUTPaIbHONW TOYKOW OOMOTKHU

HMCTOYHHUKA TOKA UJIU €€ HIKBUBAJICHTOM (TJIyX03a3eMJIEHHON HEUTPAJIbIO).

@YY \SD Pasa
I T_NW\ : = Qasa
YL Pasa

@ = T ) .

SUIe | |

Y

1 — HyJIeBOM 3aIIUTHBIN MPOBOAHUK; 2 — cpabaThIBAEMBIN SJIEMEHT 3aIUTHI;
3 — MOBTOPHOE 3a3€MJICHHE HYJIEBOTO IPOBOIA
Pucynok 4.1 — Cxema paboThI 3aHyJICHUS
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[IpoBonHuK (1), KOTOPBINA COEAMHSET 3aHYISIEMbIE YACTH IEKTPOYCTAHOBKHU C TIIyXO-
3a3eMJICHHOW HENTpaibHOW TOYKOM OOMOTKHM TpaHC(popMmaTopa, Ha3bIBAIOT HYJIEBBIM 3a-
mUTHBIM. Ha3HaueHue 3Toro mpoBOJHUKA 3aKIIFOYAETCS B CO3JAHUM ISl TOKa KOPOTKOTO
3aMBIKaHUS JIEKTPUYECKON LEMH C MaJbIM 3JIEKTPOCONPOTUBJICHUEM (1I€TIh 0003HAUEHA
Ha puc.l mudpamu [ — I — III — IV — V), 9T00b1 1aHHBIN TOK OBLI TOCTATOYEH MJIST OBICT-
pOr0o OTKJIIOYEHUS! MOBPEKACHHUS OT CETH. JTO JOCTUTAETCS cpadaThIBaHHEM HJIEMEHTa
3aIIUThl CETH OT TOKAa KOPOTKOTO 3aMbIKaHHs (Ha puc.4.1 3TOT 35eMeHT o0o3HaueH (2)).
[ToBTOpHBIE 3a3eMuuTenH (3) IPUMEHSIOT JIJIs1 CHIDKEHUS HAMPSHKEHHOCTH Ha KOPITyCce OT-
HOCHUTEJIbHO 36MJIM B MOMEHT MPOXO0KICHUS TOKa KOPOTKOro 3aMmbikaHus (I;) 1 oco6eHHO
pu 0OpBIBE HYJIEBOTO 3aIIUTHOTO MTPOBOIHHKA.

OcHosHoe mpeboeaHnue 6e30nacHOCmMU K 3aHYJIeHUl0 - OHO JIOJHKHO O0EeCrevrBaTh
HAJEKHOE U OBICTpOE CpabaThIBAHUE HJIEMEHTOB 3aIIUTHI.

Pacuem 3anynenus ceooumcs k pacuemy: Ha OTKIIIOHAOLIYIO CIOCOOHOCTB, COMPOTHBIIE-
HUS 3a3eMJIeHus] HelTpaiu (6€30MacHOCTH MIPUKOCHOBEHUS K KOPITYCY TPH 3aMbIKaHWU (Da3bl
Ha 3€MJII0) M CONPOTHUBJICHUS MOBTOPHOTO 3a3€MJIEHHsI HYJIEBOTO 3aIlIUTHOTO MPOBOJHHMKA
(6e30macHOCTh MPUKOCHOBEHUS K KOPITYCY MTPH 3aMbIKaHUH (ha3bl HA KOPITYC).

B cooTBeTCTBMY ¢ BapuaHTOM 3aJjaHUsI PACCUUTATh CUCTEMY 3aHYJICHUSI.

HcxonHbie naHHbIE JIs1 pacueTa CUCTEMBI 3aHyJIEHHsI OpaTh M0 BapraHTy (cM. Ta0. 4.5).

Tabnuna 4.5 - VicxoaHbie qanHbIe 17151 pacueTa CUCTEMBbI 3aHYJICHUS

M Hnuna
OIIHOCTh
MoIHOCTh poBOJIa B dopma HyJIEBOTO
Homep TpaHcopmaropa [TapameTtpnr
DjiekTpoaBHraTeNisi | TMpenenaax | MpoBOAHHUKA U Gopmyia
BapuaHTa | (IJIs OlpeieNIeH s CEUYCHUS, M
P,, kBt y4acTka JUIA pacyeTa CeYCHUs
Tpyba ¢ _ T/ _ 2 D=5-10"
1 25 15 50 S __DTP_dTp
" 4( ) d=4,5-10
=510
2 0 2 4 Ionoca s, =ab a
3 > > ‘ b=12-10°
3 40 10 20 Hpyrok §  =c* c=6-10"
Tpyba ¢ _T(re _ 2 D =6-10"
4 50 5 1 Sp=—(D’p—d’y
. 4( ) d=5-10"
=6. -3
5 63 20 25 Tosoca s, = ab a=6-10
b=14-10
6 100 35 10 Hpyrok § =c* c=7-10"
D =8-10
7 160 15 30 Toyoa s X -ary) | d=6,7-10°
a=8:10°
8 250 30 40 ITonoca s, = ab
‘ b=1610°
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Jnunaa
MouHocTb
MoiHOCTh MpOBOJIa B dopma HyJIEBOTO
Howmep TpaHcdopmaropa Tlapamempoi
DNeKTpoABUTaTeNs | Tpefenax | MPOBOAHUKA U Gpopmyma
BapuaHTa | (U1 ONIpenesICHUs ceueHus1, M
71/3), kB- A P>, kBt yJacTka JUIsl pacyeTa CeueHus
’ I, m
9 320 25 35 Hpyrok § =c? c=8-10"
pr6a T ) D=10-10r
10 400 10 65 Sy =D —d’y
4( ) d=8,2-107
=L). -3
11 560 5 12 Tonoca s, = ab a=9-10
b=18-107
12 630 20 31 Hpyrok § =c* ¢=9-10"
pr6a _ T ) D :1210_3
13 750 35 60 S.-p = D TP -d TP
4( ) d=9,9-10
=10-10"3
14 1000 30 0 Tostoca s, - ab a=10-10
b=20-10"
15 25 15 17 Hpytok § =c? c=10-103
=14.1073
16 30 25 24 pr6a Sf.-p:g(DzTP_dsz) D_ 14-10 _
d=11,5-10
= . -3
17 40 10 39 TMonoca s, = ab a=11-10
b=22-10
18 50 5 48 Hpyrox 5§ =¢* c=11-10"
pr6a W, ) D :16'10_3
19 63 20 11 Sy =—(Dp—d’p
4( ) d=13,2-103
= . -3
20 100 35 62 Tonoca s, = ab a=12-10
b=25-107°
21 160 15 23 Hpyrok § =c* c=12-102
Tpyba ¢ _7(pn ) D =18-107
22 250 25 51 Srp =—(D TP -d TP
4 ( ) d=15-10
=13-10
ITonoca §_ =ab a
23 320 10 5 L=a b=30-10°
24 400 5 13 Hpytok § = =c* c=14-10"
Tpy6a ¢ _%(p2 _ D =20-10"
25 560 20 56 o 4( w—dw) =17-10°
=18-10
ITonoca §_ =ab a
26 630 35 9 L=a b=35.10°
27 750 30 21 Hpyrok § =c* c=15-102
Tpy6a ¢ _%(p2 _ D =22-10
28 1000 15 34 » =g (D =) J-188.10°
=20-107°
ITonoca §_ =ab a
29 63 10 46 L =a =20-10°
30 400 5 8 Hpyrox 5§, =c* c=16-10"

*Hpumeanue: IJI1 BCEX BAPUAHTOB OAWHAKOBBI CIICAYIOIIUC IMapaMCTpPhI: KOB(b(bI/IL[I/ICHT HaaCKHOCTH

k=3; da3Hoe HampsHKEHUE Up = 220 B; yzeabHOE CONPOTHBIEHUE CTAH Per=1-10"7 OM M n anmomMuHue-

BOT'O MPOBOIHHUKA Prp = 2,53-10 Om-M; muamerp nposoa kadens D = 6107 m.
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Tabnuua 4.6 - ConpoTuiieHre 0AHOH 0OMOTKH TpaHchopmaTopa

MountHocTh MomtHoCTh MontHocTb
Tpanchopmaropa, Z+/3, Om Tpancpopmaropa, | Z./3, Om | Tpancdopmaropa, Z./3, Om
kB A kB- A kB A

25 1,37 100 0,266 560 0,071
30 1,11 160 0,162 630 0,040
40 0,649 250 0,104 750 0,0364
540 0,722 320 0,0847 1000 0,042
63 0,412 400 0,060

Ilpumep pewenus pacuema cucmemol 3aHY1EHUA

3aoanue. Paccuntarh cucTeMy 3aHYJIEHUS U CAENATh BHIBOJI.

Koaddurment mHane:xxHoctr k paBeH 3; MOIIHOCTB deKTpoaBurarens P paBHa 15 kBt
(15-10° Br); anuna npoBona B npenenax ydactka / pasHa 50 M; ¢asnoe Hanpsokenue Ug
paBHo 220 B; nuamerp mposoza noasoasmero kabens D paseH 6107 M; ymensHoe corpo-
TUBJIEHUE ATFOMUHUEBOTO TIPOBOIHUKA Prp PABHO 2,53-10° OM*M; yieabHOE COPOTHBIIEHNE
CTaNH Per paBHO 1+107 OM*M; HyJIEBOM IIPOBOAHKK — TPYOA.

OHpGI[CJI}ICM HOMMHAJIbHBIN TOK QJICKTPOABUTATCIIA, HYCKOBOﬁ U TOK KOPOTKOI'oO 3a-

MBIKQHHUS
o =307 A (4.9)

Loy = 135 '21205 ~22,7A.
Lnyex =3uom, A (4.10)

Iy =3-22,7=68,1 A.
Ies= 15 yeo, A (4.11)

I, = 1,5-68,1=102,15 A.
PaccunTthiBaeM akTUBHOE COMTPOTHBIIEHKE (Ha3HOTO AITFOMHUHUEBOTO MTPOBOIA
Ry =pupl/ S, (4.12)
rie S — IIoImaas cedeHus Kadens, M2,

S=nD?/4, m* (4.13)

S=(3,14-36-10°)/4~2,8-10" m>.

_2,53-10°-50

s 0045 O

Ry
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BpruuciseMm akTUBHOE COIIPOTHUBJIICHUEC HYJICBOT'O IIPOBOJHHKA!

R, =Pl (4.14)

AP

rae S, — IUIoUIaib MONEPEYHOr0 CEUEHUs TPYOBI, M2,

Sip =7 (D% —dip ). M (4.15)
2 2
Sm,=3’i4((5-103) ~(4.5-107) ):3,73.106 ey
-7
R, =110 30 _134.102=1,34 Om.
3,73-10

OnpenernsieM cOnpOTUBIIEHUE B3aUMONHTYKIIUN MEXKTy IIPOBOJAMHU:
X =opel/nln(28/D), (4.16)
I7€ Lo — abCONOTHAs MarHUTHAs IIPOHULIAEMOCTh Bakyyma, I H/M, W paBro 47107;
0 — paccTosiHue MEXy IpoBoaamu, O = 5 MM paBHo 0,005 m;

®— IUKJIMYECcKas 4acToTa, ® paBHa 27tf paBHo 2-3,14-50 paBno 314 pan/c;

f— npoMblIlieHHas yacTota, f paBHa 50 .

Xn

:314-4n-107-501n(2-5-103

= j=3,2-10‘3 Owm.
n 0

Breraucasem momaHoe COIMPOTUBJICHUC TICTIIN (((baBa-HYJ'IB»I

Zn =Ry + Ry)> + X3, Om (4.17)

Zn =\/(o,045+1,34)2 +(3,2:107 )2 =1,39 Om.

OHpGI[CJ'IHeM TOK KOPOTKOT'O 3aMbIKaHU IICTIIN «(1)21321-HYJ'IB»I

, __ Uy 4.18
o220
IK,g——1,37+1’39—79,7 A.

JIns HaXKHOTO M OBICTPOTO OTKJIFOYEHHUS HEOOXOJIMMO, YTOOBI TOK KOPOTKOTO 3a-
MBbIKaHUs Iy ; TIPEBOCXOAMIT HOMUHAIBHBIN TOK cpabaThIBaHUS 3aIUTHI.

OmpenenseM COOTBETCTBUE YCIOBUIO Iy, >k lyoy:

79,9 A>3-22,7 A, cnenoBareabHo 79,9 A > 68,1 A.
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BriBoa: mpuHMMaemasi cucTemMa 3aHyJICHUS yAOBIETBOPSIET YCIAOBUIO Iy, =k Lyom, €C-

JIM YCJIOBUC HC BBIIOJHACTCA, TO OGOpy,Z[OBaHI/Ie HCJIb341 6yz[eT HCII0JIb30BATh, BBUAY Ya-

CTOTI'O JIOKHOI'O CpaGaTLIBaHI/IH aBToOMara.

4.3 Pacuer MPOU3BOANTEIbHOCTH 0011e00MeHHOIT BEHTWISILIUU
NpPU 3arpsi3HEHUH BO31yXa BPEAHbIMHM BelECTBAMH M YCTAHOBOYHOW MOIIHOCTH
3JIEKTPOIBUTATEJIS IJIsl BEHTWISATOPA

[Ipu cOBpeMEHHOM YypOBHE Pa3BUTHs MPOU3BOJICTBA TPEOOBAHME IOJIHOTO OTCYT-
CTBHUSI COJZIEP>KaHUsI BPEAHBIX BEUIECTB B BO3/IyXe paboueil 30HbI SBISETCS YACTO HEpeallb-
HBIM, TPEOYIOIUM HEOIpPaBAaHHO OOJIBIINX MaTepUaIbHBIX 3aTpaT. B cBs3u ¢ 3TUM OCO-
Oyr0 3HAYUMOCTb NPUOOpETAaeT TUTHMEHUYECKas pErjiaMeHTalus COACpKaHUs BPEIHBIX
BEIIIECTB B BO3yXe paboyell 30Hbl B COOTBETCTBUM C CAHUTAPHBIMU MIPaBUJIaMH U HOpMa-
mu CanlluH 1.2.3685-21 I'urueHuvyeckue HOPMATHBBI M TPEOOBaHHUS K OOECIECUCHUIO
0e30MacHOCTH U (W) OE3BPEIHOCTH JIJIsl YeloBeKa (paKTOPOB Cpeiibl OOUTaHus. [S]

Bpeonoe sewjecmeo — BenecTBO, KOTOPOE MPU KOHTAKTE C OPTaHU3MOM YEJIOBEKA B
cllyyae HapylieHud TpeOoBaHUN OE30MaCHOCTH MOXKET BBI3BIBaTh ITPOU3BOJICTBECHHBIC
TpaBMbI, podeccuoHaabHble 3a00JI€BaHUS UM OTKJIOHEHUS B COCTOSIHUU 3J0POBbsI, 00-
Hapy>KMBaeMble COBPEMEHHBIMU METOJIaMHU, KaK B MpoIlecce paboThl, TaK U B OTJAJICHHBIC
CPOKH KM3HHU HACTOSIIET0 W MOCIEIYIOIMNUX MOKOJICHUMN. Brijenstomuecss Ha MPOU3BO/I-
CTBE BpEJHBIC Ta3bl U Mapbl 00pa3ylOT C BO3JAYXOM Ta30- M MapOBO3YyIIHbIE CMECH, a
KUJKWE U TBEPJIbIE YACTHIIBI - a9PO30JIU. A9P030.1u HA3BIBAIOT TyMaHaMU, €CJIM OHU 00pa-
30BaHbl KaIJIIMU KUJIKOCTH, U TIBUISIMU, €CJIM OHU 00pa30BaHbl TBEPABIMU YaCTUIIAMHU.

OCHOBHBIM HOPMHUPYIOIIUM MOKA3aTEIEM COJIEPKAHUS BPEIHBIX BEILIECTB B BO3AYXE
paboueil 30HBI SBISIOTCS UX TIPeesIbHO fonycTuMbie KoHueHTpanuu (IT1K).

IIJIK — 5T0 MakcUMaJIbHOE COJAEPKaHUE BPEIHOTO BEIIECTBA, BRIPAXKEHHOE B MUJIJIU-
rpaMmax, B OJJHOM KyOHYECKOM METpEe BO3ayXa, KOTOPOE MPH €KETHEBHON (KPOME BHI-
XOJIHBIX JTHEW) paboTe B T€UEHUE 8 U WM APYTOM MPOJOKUTEIHLHOCTH, HO He Ooiiee 41 4
B HEJNICTIO B TEUCHHE BCEro pabouero cTaka, He MOXET BbI3BIBATH 3a00JICBAaHUIN WM OT-
KJIOHCHHI B COCTOSIHMM 3JI0POBbSI, COBPEMEHHBIMI METOJIaMH HCCJIEIOBAHUS B MPOIECCE

pa6OTBI HJIM OTAAJICHHBIC CPOKH KU3HHU HACTOAIICTO WK IMMOCICAYIOIHNX MMOKOJICHU.
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B cootBeTcTBUM C 3aJaHuEM pacCUHUTaTb HCO6XO,Z[I/IMOC KOJIMYCCTBO BO34yXa IJIA

00IICOOMEHHON BEHTWISALIMU TPHU 3arps3HEHUU €ro BPEeIHBIMH BEIIECTBAMU U BHIOpATh

BEHTHJISTOP MO PACCUYUTAHHON yCTAHOBOYHOU MOIIIHOCTH.

[TapameTpsl 111 pacdera OpaTh 10 BapuaHTy (cM. Tabdi. 4.7).

Tabmura 4.7 - cxomHbie naHHbBIE TS pacdeTa IPOU3BOAUTEILHOCTH 00IIIEOOMEHHON

BCHTHUJIAIWY IIPU 3aIpA3HCHHUH BO3/1yXd BPCAHBIMH BCIICCTBAMUA

HOMep VHOM, M, Zyﬂ<3, Zyﬂ, HOMep VﬂOM’ M, Zyﬂ,.S, Zyﬂ,,
Baph- k M3 mr/a | e | omrae | AP k M3 mr/a | wmr/m? | mr/m?
aHTa aHTa

1 5 100 1800 0,3 0,5 16 12 150 1900 0,3 0,5
2 8 150 1200 0,25 0,7 17 13 100 2000 0,4 0,7
3 17 200 1300 0,05 0,2 18 14 150 2100 0,6 0,8
4 250 2500 0,25 0,4 19 18 200 2200 0,3 0,4
5 300 1900 0,1 0,2 20 19 250 2300 0,2 0,5
6 16 350 2000 0,15 0,25 21 21 300 2400 0,1 0,3
7 6 400 2700 0,2 0,4 22 20 350 2500 0,2 0,4
8 6 450 2900 0,15 0,30 23 17 400 2600 0,3 0,5
9 11 500 300 0,3 0,5 24 5 450 2700 0,4 0,6
10 15 450 1200 0,4 0,6 25 8 500 2800 0,5 0,7
11 21 400 1100 0,1 0,25 26 17 450 2900 0,15 0,30
12 9 350 100 0,5 0,7 27 11 400 300 0,20 0,4
13 8 300 900 0,4 0,6 28 8 350 3100 0,25 0,45
14 20 250 800 0,3 0,5 29 16 300 3200 0,3 0,45
15 10 200 1800 0,2 0,4 30 6 250 2900 0,5 0,7

B Tabmn. 4.8 npuBeneHbl peKOMEHAYEeMbIE 3HAUEHHsI KPaTHOCTH BO3yXO0OMEHa B Lie-

XaxX PEMOHTHBIX NPEANpUATH. Takyr KpaTHOCTh MOYKHO HCIIOJB30BaTh W IJISL APYTHUX

MIPOU3BO/JICTB.

Tabmuua 4.8 - KpatHocTh BO3/lyX000MeHa B 11€XaX PEMOHTHBIX MPEANPUSITHIA

TexHonornyeckue 0OBEKTHI MPERNPHUITHS

KpartHocTs Bo3gyx0o0MeHa

Y4acTok HapyKHOH MOMKH U pa300pKH MallH 5

Y4acTOK AMarHOCTUKHU U Je(DEKTOBKH 8

Y4acTOK OKpACKH U CyLIKH 17
Y4acTok IpUrOTOBIIEHUS JIAKOB U KPacoK 11
IToMenieHust OUUCTHBIX COOPYKEHUI 8

YyacTok cBapKu 16
Y4acTok ByJIKaHW3aLUN 6

VYyacTok criecapHbIit 6

Y4acTok MeTHUIIKHUHI 11
PeMoHT 371€KTpOOOOpYAOBAHMS 15
Y4acTok peMOHTa ABUraTesen 21
Y4acTok mpoBEPKH TOTUIMBHOM anmapaTypsl

Y9acTok MexaHU4IeCKUN 8

KysHeuHoe oTeneHue 20

*[Ipumeyanue: eCIM HET UCCIEAYEMOT0 TEXHOJIOTMUECKOro 00BEeKTa, TO HE00X0IMMO 00PATUTHCS K CBO-
ny npaBust CIT 44.13330.2011 AaMuHUCTpaTUBHBIE U OBITOBBIE 3/1aHUs. AKTyaTM3upOBaHHAS PEIAKITUS

CHulT 2.09.04-87 [5]
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Ilpumep pewienusa pacuema

3aoanue. PaccuntaTh OOIICOOMEHHYIO BEHTWIALMIO MPU 3arpsi3HEHUHM BO3/AyXa
BPEIHBIMU BEIIECTBAMHU M YCTAaHOBOYHYIO MOIIHOCTH JJIEKTPOABUTATENS JJIsl BEHTHIISITO-
pa, ¥ clienaTh BBIBO.

[IpousBeneM pacyeT Bo3ayxa Jjsi 001Ie0OMEHHON BEHTHIISILIMK MPU 3arPSI3HEHUU €r0
BpPEIHBIMH BEIIECTBAMHU M TIO0 CIIPABOYHBIM JTAHHBIM TIOZ0€peM BEHTUIISITOP JJIs1 OOIIE00MEH-
HOM BEHTWISILIMM IO HAaWJEHHOW MOIIHOCTH 3JIEKTPOJBUTATENS. B TEXHONIOrM4eckoM mpo-

3.
LIECCE MCIIONb3YETCS BPEHOE BElecTBO, ero cpeaHecyTounas [1/1Kyp se, paBHa 0,3 Mr/m’;
KOHLEHTpALUs 3arps3HEHMS 0JaBaeMoro (IIPUTOYHOI0) Ha Y4acTOK BO31yXa Zy, paBHa 0;
KOHIEHTpalus yJaIseMbIX BPEJAHbBIX BEUIECTB 3a Mpenesbl paboueil 30HbI Zy,,. paBHa 0,3
mr/ M, a ~Z 0,5 mr/ m>; 0 K

, & YIAISEMBIX U3 IOMEIIEHUs — Zy, paBHa 0,5 MI/ M”; KpaTHOCTh BO3yX0OOMEHa

paBHa 5; 00bEM MOMEMIEHHS Vyoy paBeH 100 M’; KOMMYECTBO MOCTYNAOMIETO B IIOMEILE-
Hue BpeaHoro BemecTBa M pasHa 1800 mr/4.

ITo popmyne 4.19 BeIMMCIUM KOJIMYECTBO BO3AYXA, YAAISIEMOr0 U3 paboyeil 30HbI

L,=k-V, (4.19)

r7ie kK — KpaTHOCTh BO3AyXO00OMEHA, OTPECIIIONIas, CKOJIbKO pa3 B TCUCHHE Yaca CIey-
€T U3MCHSTh BO3AYX B IIOMCIIICHHH;
J — 00BbeM IIOMEILICHHUS.

JIist ygacTka Hapy>KHOM MOMKHU M pa300pKU MaIllMH TPUMEM k paBHBIN 5.
L,=5-100=500 M/4.

KonuuectBo Bo3myxa, mojaBaeMoro B MOMEIIEHHE sl oOecredeHus: TpeOyeMbIxX
YCIIOBMI BO3IYINHON CPENbI Lep,(M>/4), 11l yMEHBIIEHHUS KOHIEHTPALUMK TIHUIH, BPEIHBIX
ra3oB WIH MapoB, BBIICISIIOMIMXCS HA paboyeM MECTE U B MPOU3BOJACTBEHHOM MOMEIICHUU
B 11e7I0M, ompenensercs o ¢popmyre 4.20

M-L, (Z,,-Z,)

L,=L, + s (4.20)
Bp ”
YA (Zyﬂ _ an)

rae Ly, — KoIu4ecTBO BO3AyXa, yAaIsieMoro U3 paboyeil 30HbI B yac, Mg
M — KOJTMYECTBO BPEIHBIX BEIIECTB, MOCTYMNAIONTUX B IIOMEIIEHUE, MT/4;
Zyns, Zy;— KOHIIEHTPALUs B BO3AYXE 3arpsI3HAIOLIUX BEIIECTB, yYAAIAEMbIX U3 paboueit

30HBI U U3 TOMEILEHUS, COOTBETCTBEHHO, MI/ M>;
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Zup — KOHIEHTPALKS BPEAHBIX BEIIECTB B MOCTYIAMOIIEM (IIPUTOYHOM) BO3IAYXE, MI/ M
(06b14HO Zyp = 0).
1800-500-0,3

L,, =500+ =3800 M/u.

b

HpPI 3arpsA3HCHUM BO3yXa AAHHOTO YYdaCTKa BPCAHBIMHU BCIICCTBAMU YCTPOﬁCTBO

JU1s1 0011I€0OMEHHOM BEHTHJISIIIUM JIOJHKHO UMETh ITPOU3BOIUTEIILHOCTh Lgp =3800 m>/u.

VY cTaHOBOUHYIO MOIIHOCTh JIEKTPOABUTATENS 1Jisi BeHTuisiTopa (N, kBT) paccuuThl-
BaroT 110 dopmyiie 4.21:
-3
n=BLA107 4.21)
3,6m,n,
rae K; — ko3 dunment 3amnaca (K3 paBusiit 1,05—1,5);
P — nasneHue, pa3BUBaeMO€ BEHTHIIATOPOM, PAaCXOAYETCs Ha IPEONOJICHHE COIPO-
THUBJICHUH BO BCACBIBAIOILIEM M HAarHETATEIbHOM BO31yxoBoaax paBHoe 0,2 klla
(o pac4eTHOM MPOU3BOJAUTEIHLHOCTH BHIOPATh BEHTUWIATOP C HAUMEHBIIINM OJU3KUM JaB-
nenueMm 1o [Ipunoxenuto b, B34Th XapakTepUCTUKU JTAHHOTO BEHTUJISATOpA JUIsl pacuera

YCTaHOBOYHOM MOILHOCTH ¥ MOA00paTh BEHTUJISATOP MO MOTYyUYEHHON MOILHOCTH );

n,— KIIJI BeHTHIIATOpA (IPUHUMAETCSA 110 XapAKTEPUCTUKE BEHTUIISITOPA);

n, — KII] nprBoaa, KOTOpHIil MpH IJIOCKOPEMEHHOW niepenaue paseH 0,9, npu KIMHOpPe-
MeHHOM — 0,95, nmpu HENOCPEACTBEHHOM yCTaHOBKE KOJeca Ha Bally JABuraresss — 1, mpu
NPUCOEANHEHNH Kosteca uepe3 mypty — 0,98.

Onpeoenum ycmano8OUHYI0 MOWHOCMb 2eKmpoosucamens Oisi 8eHMUAAMOopa 110
dbopmyne 4.21:

N = 1,1-3,8-10°-0,2-107
3,6-0,8-0,9

=0,33 xBrT.

Bb100p BEeHTUNISATOPOB U ABUTATENEH POU3BOAAT cM. o Tabmuuam [Ipunoxenus B.
B taGnumax npuBeneHb HEOOXOIUMBIC TaHHBIE U3 CITPABOYHHKA.

Tpebyerca momo0paTh BEHTHUIIATOP IPOM3BOIUTENLHOCTEIO, L paBHOM 3,8 ThIC. MY/4
MpHU JaBJICHUM IEHTPOOEKHOTO BeHTWIsATOpa Py paBHom 200 Ila. [/[ns BEIOpaHHOTO IICH-
TPOOCIKHOTO BEHTHIISITOpA HU3KOTO naBiieHus 1[4-70 Ne 2.5 xapaKTepHUCTHKH KOTOPOIO

npeacTaBiieHbl B Tabuie 4.9.
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Tabmwmia 4.9 - Tun BEeHTUIATOPA, COOTBETCTBYIOIIECH BBIUUCIICHHOM MotiHOCcTH [14-70

Ne2.5
S DIEKTPOIBUTATEIH CEPUH Macca Ben-
= THIATOPA
s ° (Kr) ¢ DIIek-
o = 2
= RS AOu AO2 TpOABHIa-
Ob6o3HaueHne 5 YacroTa 3 3 TEJIEM ce-
IS 3aKa3a £ BpalleHus, 00/MUH E § pun
2 o = 5 < &
ol = g = E
Z ) S e 5§ EE
= THUI ege) 5 GEJ{ = AO2
= E M S = ©
it 2 "5 °
114-70 (ucnostHenue 1)
PaBHa yactote Bpaiie-
A2.5095-20 2,5 HUSA 3JEKTPOIOIBUTa- 95 AOJI21-2 0,4 2800 30
TCJIA

BBIBOI[I B ITIPOU3BOACTBCHHOM IIOMCIICHHUHN CO 3HAYUTCIIbHBIM BBIACICHHUCM BPCIHBIX
BCIICCTB 00BeM IIPUTOYHOI'O BO3aYyXa, HGO6XOI[HMOFO I CHUKCHUS KOHOCHTPAUMU I1bI-

JIY, BPEJHBIX Ia30B MK MapoB Ly, =3800 M*/4, momoOpan BenTuisiTop THna [14-70 Ne 2,5.

4.4 Pacyer NPOJO/LKUTEJHLHOCTH Ppadovero AHA B YCJIOBHAX BO3[eiiCTBUA
BHOPAIMHU OT HECKOJIbKUX HCTOYHUKOB B PAa3HbIX OKTABHBIX M0JI0CAX YACTOT

Bubpayus — BO3BpaTHO-IIOCTYIATEIBHOE BH)KEHUE TBEPIOTO Tela — BEChMa pacIpo-
CTpaHEHHOE SIBJICHHE, BO3HUKAIOIIEE IPpU pab0oTe MHOTUX MEXaHU3MOB U MamuH. [lpu ee
OLIEHKE YUYMTBIBAIOTCS CJIEIYIOIINE XapaKTEPUCTUKHU:

— 4acToTa;

— aMIUTMTYJa KoJieOaHui;

— TIEpUO]] KOJIeOaHU;

— BUOPOCKOPOCTH;

— BUOPOYCKOpEHHE.

[To xapakTepy KOHTaKTa ¢ BUOPUPYIOIIUM MEXaHU3MOM Pa3IHyaloT CIEAYIOIINe BU-
IIbI BUOpaIuu:

— MECTHYIO — TepefiaeTcs Yepe3 KOHEUHOCTH, BOZHUKAET IpU paboTe C pyUHBbIM WIIH
HO>KHBIM HHCTPYMEHTOM;

— 001IyT0 — TIepeIaeTCs Yepe3 BeCh OMOPHO-IBUTATEIBHBIN ammapaT, 0OBIYHO BO3HU-
KaeT BO BpeMs MOE370K Ha TPAHCIIOPTE;

— CMCIIAHHY1O.
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Bubpayuonnas sawjuma — COBOKYNHOCTb CPEICTB U METOJIOB YMEHBIIIEHUS BUOpa-
IIMY, BOCIPUHUMAEMON 3aIHUIaeMbIMUA 00 bEKTaMHU.

Bubpockopocmv — npon3BoIHAS] BAOPONIEPEMEIICHHS 10 BPEMEHH.

Bubpoyckopenue — ipou3BoHasi BUOPOCKOPOCTH 110 BPEMEHHU.

3amaueil obecrieyeHHs BHOPAIMOHHON 0O€30MacHOCTH SIBISETCS MPEAOTBpAICHUE
YCIIOBUM, MPU KOTOPBIX BO3CHCTBHME BHUOpALMKM MOTJIO Obl MPUBECTU K YXYJIIEHUIO CO-
CTOSIHUSI 3/I0POBbSI pAaOOTHHUKOB, B TOM 4HCIIe K NMPOGECCHOHAIBHBIM 3a00JIEBAHUSIM, a
TaK)X€ K 3HAUYUTEITLHOMY CHIDKCHHIO KOM(DOPTHOCTH YCIOBHM Tpyaa (OCOOCHHO IS JIWIL
npodeccuii, TpeOyIOMUX MPU BBHINOIHEHUH MPOU3BOACTBEHHOTO 3aJaHUS UCKIIOYUTEIb-
HOI'0 BHUMaHMS BO M30€XKaHNE BOSHUKHOBEHUS OMACHBIX CUTYallUi, HAIpUMeEp BOAUTENCH
TPAHCIIOPTHBIX CPEACTB).

Bubparnus, coznaBaemas MalmmHaMu, MEXaHU3UPOBAHHBIM MHCTPYMEHTOM U 000py-
JIOBAaHUEM (J1aJiee - MAIlIMHBI), CIIOCOOHA MPUBECTH KaK K HAPYLICHUSIM B pabOTE U BBIXOY
U3 CTPOSl CAaMUX MAIllMH, TaK U CIY>KUTh MPUYUHON MOBPEXKICHUS IPYTUX TEXHUYECKUX U
CTPOUTEIBHBIX 00BEKTOB. DTO MOXKET IMOBJIEYb 3a COOON BO3HUKHOBEHHE aBapUUHBIX CHU-
Tyaluid ¥, B KOHEYHOM CYETE, HEeOJIaronpusaTHBIX BO3ACHCTBHUI Ha yejIoBeKa, MOJyYeHUE
uM TpaBM. [loaToMy KOHTPOJIb 32 BUOPAIIMOHHBIM COCTOSIHUEM MAIllUH U BHOPOMPOYHO-
CThIO OOBEKTOB TAK)K€ OTHOCST (B ILMPOKOM CMBICIIE) K MepaM Mo 00ecreyeHno Buopa-
IIMOHHOM 0€30MMacCHOCTH, OJIHAKO JIaHHAas MpoOJieMa HE BXOAUT B 00JIACTh MPUMEHEHUS
HACTOSAILETO CTaHAapTA.

Jlns Toro 4toObl TpeGoBaHMs oOecreueHuss O€30MacHOCTH TpyJZla M, B YaCTHOCTH,
BUOPAIMOHHONW OE€3011aCHOCTH, OBLIM BBHITIOJHEHBI B KOMIUIEKCE, UM CIEIYEeT YIesTh
JIOJDKHOE€ BHUMAHHME Ha CaMbIX Pa3HBIX YPOBHSAX — OT YPOBHS MPEINPHUATHS JO HAIMO-
HaJIbHOTO U JIa)K€ MEXKIYHapOIHOTO.

B cooTBeTcTBHM C 3a/laHUEeM pacCUUTATh MPOIOJKUTEILHOCTE Pab0ovYero JHS B yCIIO-
BUSIX BO3JICHCTBUSI BUOpAIMM OT HECKOJIBKMX MCTOYHMKOB B PA3HBIX OKTABHBIX IMOJIOCAX
4acToT.

Ilpumep evinonnenus pacuema npooOHCUMENbHOCMU PAOOYE20 OHA 8 YCN08UAX
6030elicmeus eudpayuu om HecKOAbKUX UCHOYHUKOE 6 PA3HBIX OKMAGHBLIX NO10CAX

yacmom
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3adanue. PaccuntaTh IPOAOKATEIHHOCTS PA00YETo JAHS B YCIOBUSAX BO3ICHCTBUS
BUOpAIMu OT HECKOJBKUX MCTOYHUKOB B PA3HBIX OKTABHBIX IMOJIOCAX YACTOT M CIEIATh
BBIBOJI.

[TapameTpsl 111 pacuera OpaTh 10 BapuaHTy (cM. Tabdi. 4.10).

Ta6mura 4.10 - VicxoHbple JaHHBIC 1711 pacyera

No BuGpockopocts V, M/c-102 No Bu6pockopocts V, m/c-102
BapraHTa 81 16T | 31,51 | 63 'y | BapuaHTa 81 16T | 31,51 | 631

1 1 0,8 1 1,6 16 2,1 0,7 1,1 2,0
2 2 0,8 1,1 1,3 17 2,3 1 1,1 0,9
3 1 1 2 1,2 18 0,8 0,8 2 0,9
4 1,1 1,2 1,3 1,5 19 1,7 1 1,3 0,8
5 1,2, 2,1 1,1 2,3 20 1,7 1,2 1,1 1,1
6 2,1 1,1 1,1 2,0 21 1 2,1 1,1 1,3
7 2,3 0,8 1,1 0,9 22 2 1,1 1,1 1,3
8 0,8 0,7 2 0,9 23 1 0,8 2 1,2
9 1,7 1 1,3 0,8 24 1,1 0,7 1,3 1,5
10 1,4 0,8 1,1 1,1 25 1,2, 1 1,1 2,3
11 1 1 1,1 1,3 26 2,1 0,8 1,1 2,0
12 2 1,2 1,1 1,3 27 2,3 1 1,1 0,9
13 1 2,1 2 1,2 28 0,8 1,2 2 0,9
14 1,1 1,1 1,3 1,5 29 1,7 2,1 1,3 0,8
15 1,2, 0,8 1,1 2,3 30 1,9 1,1 1,1 1,1

Tabnuua 4.11 - 3naueHust BeCoBbIX KOADPUIIMEHTOB /1711 BUOPOCKOPOCTH
no 'OCT 12.1.012-2004 CCBT

CpennereoMmerpuueckue 4acToTel | BecoBoit koapdunueHT
OKTaBHBIX TT0JIOC, I'1] K;
8 0,5
16 1,0
31,5 1,0
63 1,0

CanuTapHass HopMa OJHOYMCIIOBBIX IMOKa3aTesie BUOpPAllMOHHOW HArpy3Kd Ha oOrie-

partopa IJis JJIUTEILHOCTH CMEHBI 8 U JIJIs JJOKaJbHOM BHOpalnu nmokazaHa B Ta0. 4.12.

Tabnuna 4.12 - CanutapHast HOpMa OJIHOYHMCIIOBBIX MTOKa3aTeNe BUOPAITMOHHOM
Harpy3Ku Ha oreparopa

Bubpockopocts V, M/c Bub6poyckopenue U, m/c?
2:102 2
KoppektupoBannasie 3HaueHUs1 BHOpOCKOpocTH V', BuOpoyckopenusi U u UX ypOBHH

U = /Zn:(UZ.Ki)Z, (4.22)

rae V; mwim U;— KBaJpaTH4ecKoe 3HAUYE€HHE KOHTPOJIUPYEMOTro MapaMeTpa BUOparuu
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onpenenstorces no Gopmyse (4.22):



(BUOPOCKOPOCTH MJIM BUOPOYCKOPEHHUS) U €ro JIorapupMUUECKUil YpOBEHb B i-i 4acTOT-
HOM 1oJjoce, M/C;
1 — 9UCJI0 YaCTOTHBIX MOJIOC B HOPMHPYEMOM JIHAITa30HE;

K; — BecoBble KOA(PPHUIIMEHTHI TSI i-i 4aCTOTHOM MOJIOCHI JIsl CPEIHEKBAIPATUUECKO-

ro 3HadeHus (Tabn. 4.11) KOHTponMpyeMmoro mapaMeTrpa WJIH €ro JIorapupMuuecKoro
ypoBHs (3amatorcs 'OCT 12.1.012-2004 CCBT). [3]

[Ipu mpeBbIlIeHNH JOMYCTUMBIX TTapaMeTpoB BuOpaiuu B 1,12 pa3a uinu Ha 1 1b Ha
paboyeM MecCTe HOPMATHBHBIC JOKYMEHTHI MPEINUCHIBAIOT OTPAHUYMBATH MPOIOTKH-
TEJIBbHOCTh pabouero BpeMeHU. lIpu mpesblieHnn BUOpanuu Oojiee 4eM B YEThIpE pasa
win Ha 12 nb 3amnpemniaercss MpoBOAUTHh pabOTHl U MPUMEHSITh MAITUHBI, T€HEPUPYIOIIHE
TaKyro BUOPALHIO.

Hopmy BHOpaimoHHOM Harpy3kd Ha omeparopa Mo CHEKTPaIbHBIM U KOPPEKTHUPO-
BaHHBIM IO YaCTOTE 3HAYCHUSIM KOHTpoiupyemoro napamerpa (U(¢)) npu IIUTEIbHOCTH

BO3/eiicTBUs BUOpauu MeHee 8 4 (480 MuH) onpeaesisitot 1o ¢popmye (4.23):

U; =Usgo 4_;310’ (4.23)

rae Usgp — HopMa BUOPallMOHHOW HArpy3Ky Ha orepatopa JUisl ITUTeTbHOCTH BO3ICHCTBUS
BuOparuu, Uisgo = 480 MuH.
Taxum 00pazom, IPOAOIKUTENILHOCTL pabodero AHs onpeaensercs no hopmyiie (4.24):
2
7 =80 48, (4.24)
U,
t

Tabnuna 4.13 - 3naueHuss BUOPOCKOPOCTH JIOKATHHOM BUOpaIiuu
Ha HECKOJIbKHUX YacTOTax (Ha npumepe [-co eapuanma)

OxkTaBHas moJyioca 9acToT, ' Bubpockopocts, V' M/c
8 0,01
16 0,008
31,5 0,01
63 0,016

Jlnst ompeneneHus KOPPEKTHPOBAHHOTO 3HAYECHUS] BUOPOCKOPOCTH TOJCTaBUM 3a-

JaHHbIe 3HaUeHUs B popmyiy (4.22):

V= \/(0,01-0,5)2 +0,008% +0,01% +0,016% = 0,024 wm/c.

[IponomxuTenbHOCT pabouero AHS MPHU 3aJaHHBIX 3HAUYEHNST BUOPOCKOPOCTH COCTaBHT:

2
7 0,02

= 0.0042 -480 =333 MuH =6 4. 30 MuH.
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Bv1600: poaoIKUTENBHOCTh pabouero AHS B YCIOBHUSAX BO3JEHCTBHUS BUOpAIIMU OT
HECKOJIbKUX MCTOYHHUKOB B Pa3HbIX OKTABHBIX MOJOCAX YacCTOT cocTaBUT 6 4. 30 MuH, 4TO
HE HapyllaeT HOPMY BUOpPAIMOHHON HArpy3Ku Ha Oleparopa Mo CHEKTPAIbHBIM U KOp-

PCKTHUPOBAHHBIM I10 YaCTOTC 3HAYCHHAM.

4.5 Pacyer OLlEeHKH 30H TENJIOBOI0 BO3/1eiiCTBUS NPH FOPEHUM 3aHUI U JPYTHUX
NPOMBILNIEHHBIX 00bEKTOB

B cooTBercTBUM ¢ 3amaHueM Baiero BapuaHTa onpenenuTh OLEHKY 30H TEIIOBOIO
BO3JICHCTBUS MIPU TOPEHUU 3aHUN U JIp. MPOMBIIUICHHBIX OOBEKTOB U BEIECTBA, HAXO-
JSIIAECS B 30HE TEIJIOBOTO BO3ICHCTBUS.

[TapameTpsl 11 pacyeTa Opath 0 BapuaHTy (cM. Tad. 4.14).

Tabnuma 4.14 - VcxoaHble JaHHbBIE 171s ONIPEIEeICHHs OLEHKU 30H TEIJIOBOTO
BO3JICUCTBUS MPU TOPEHUH 31aHUN U JPYTUX MPOMBILIIEHHBIX OOBEKTOB

XapakTepucTrKa ropsero
Ne Bapi- IPOMBIIIJICHHOTO 00BEKTa XapakTepucThKa 00beKTa
B PesepByap WJIM BEILIECTBA MOJBEPKEHHOTO
aHTa [epeBsiHHOE 31aHUE .
¢ He(renpoyKTaMu TEIUIOBOMY BO3JCHCTBHUIO
Bricora, m | Jiinna, m | Jlnamerp, M | BemectBo
1 8 80 15 alleTOH 0e30macHoe HaxX0KIACHUE JIFOAEH
2 10 90 25 MasyT Bosropanue JIBJXK uepes 3 MUHYTEI
3 12 60 20 He(Th Bosropanue 17K uepe3 3 MUHYTHI
4 16 75 16 KEPOCUH | BO3IOpAaHUE JPEBECHUHBI YePe3 S MUHYT
5 12 100 18 OCH3UH | BO3ropaHue jipeBecunbl yepe3 10 MuHyT
6 10 120 21 OeH301 Oe30macHOe HaXOXKJICHHE JIOEH
7 9 90 25 aleTOH Bosropanue JIBX gepe3 3 MuHyThI
8 12 85 22 KEPOCUH Bosropanue K uepe3 3 MUHYTBI
9 10 95 20 Ma3yT | BO3IOpAaHUE JPEBECHUHBI 4epPe3 S MUHYT
10 8 120 12 He(Th | Bo3ropaHue apeBecuHbl uepe3 10 MunyT
11 9 110 10 KEPOCHH 0e30MmacHOe HAXOXKJICHUE JIFOJIeH
12 12 90 14 OCH3UH Boszropanue 17K uepe3 3 MUHYTHI
13 8 150 20 OeH301 Bo3ropanue JIBX gepe3 3 MuHyTHI
14 9 130 24 alleTOH Bosropanue [ OK uepes3 3 MUHYTHI
15 10 90 20 OCH3UH | BO3rOpaHHe JPEBECHHBI Yepe3 5 MUHYT
16 8 100 15 Ma3yT | Bo3ropaHue apesecunsl uepe3 10 MuHyT
17 6 120 21 HePTH 0e30IacHoe Hax0XKIEHNE JIFOAEH
18 12 90 12 KEPOCUH | BO3IOpPAaHUE NPEBECHUHBI Yepe3 S MUHYT
19 10 160 10 OEH3MH 0e30MacHOe HaXOXKIECHHE IO
20 15 100 15 OeH301 Bo3ropanue JIBX gepe3 3 MuHyTHI
21 12 140 24 alleTOH Bosropanue [ OK uepes3 3 MUHYTHI
22 10 120 22 HeTh | BO3ropaHue APEBECHHBI YEPE3 5 MUHYT
23 8 140 16 Ma3yT | BO3ropaHue apesecunsl uepe3 10 MuHyT
24 9 105 15 HePTH 0e30IacHoe Hax0XKIEHUE JIFOAEH
25 10 80 18 KEPOCHH | BO3TOpaHue apeBecuHbl uepe3 10 MunyT
26 12 160 20 OeH3UH 0e30IacHoe Hax0KIAEHUE JIFOAEH
27 10 85 24 OeH301 Bo3ropanue JIBX gepe3 3 MuHyTHI
28 8 100 28 alETOH Bo3ropanue 7K uepe3 3 MUHyTHI
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XapakTepucTUKa rOpsIIEero
No Bapi- IPOMBIILIEHHOTO 00BEKTa XapakTepucTHKa 00BbEKTa
PesepByap WJIH BEILIECTBA MOBEPKEHHOTO
aHTa JepeBsiHHOE 3/1aHHE o
¢ HehTenpoAyKTaMH TEIJIOBOMY BO3JIEHCTBUIO
Bricora, m | Jliinna, m | Jlnamerp, M | BemectBo
29 9 140 26 OCH30JI | BO3rOpaHME APEBECUHBI Yepe3 S MUHYT
30 10 110 18 KEPOCHH | BO3rOpaHue JipeBecuHbl yepe3 10 MuHyT
31 9 180 16 OeH3MH 0e30macHoe HaXOKACHHE JTIOJIeH

Tabnuua 4.15 - TernnorexHUYECKUE XapaKTEPUCTUKUA MAaTEPUAJIOB U BEILIECTB

[110THOCTH HOTOKA MIAMEHH MoXkapa, q°°°, kB1/m?
AlleTOH benzon bensun Kepocun MasyTt Hedtb [peBecuna
1200 2500 1780-1220 1520 1300 874 260

Tabmuia 4.16 - Kputuueckue 3Ha4eHUs TUIOTHOCTEW MOTOKA, AAAIOIIETO U3ITyYEeHHUS

Kputuueckue 3Ha4eHHs IIOTHOCTEH MOTOKA, Gxp, KBT/M?
be3omnacHoe BO3rOpaHUe JIpeBe- BO3rOpaHue Jipe-
p /P p AP Bosropanue JIBXK | Bosropanme [K
HAXO0XJICHUE CHHBI Yepe3 BECHHBI Yepes
yepe3 3 MUHYTBl | yepe3 3 MUHYTHI
YEJI0BEKa 10 MuHyT 5 MHHYT
1,5 14,0 17,5 35,0 41,0

*[Ipumeuanue: 1K — roprourie >KUIKOCTH U BellecTBa (Ma3yT, Topd, mMacio u T.1.); JIBXX — nerkoBoc-
IJIaMEHUMBIE KHJIKOCTH (alleTOH, OCH30JI, CITUPT).

lelMBp 6bINOJIHEHUA pacuema OUCHKU 30H MEenji06020 6030elicmeus npu 2opernuu

30aHUIL U Op. NPOMBIUIEHHBIX 00bEKMOE U 8eUlecmea

3aoanue. OnipenennTh OLIEHKY 30H TEIUIOBOTO BO3JEHCTBHS MPHU FOPEHHUH 3/1aHUN U
Jp. TIPOMBINIICHHBIX 0OBEKTOB W BEIIECTB, HAXOSIIMXCS B 30HE TETUIOBOTO BO3ICHUCTBUS
Y CHEJIaTh BBIBOJI.

Pacyer npoTs>KEHHOCTH 30H TEIUIOBOIO BO3JAECUCTBUS R, M, IpU TOPEHUH 3[1aHUHN U

IPOMBIIIJIEHHBIX 00BEKTOB IIPOU3BOAUTCS 1O popmyie (4.25):

cob

R=0,282R"- [L—, (4.25)
qu
rae ¢’ — IUIOTHOCTH IOTOKA COOCTBEHHOTO M3IydeHMs IUIAMEHM Iokapa, KB1/M?, (Tabu.

4.16);
g, — KPHTHYECKas ILIOTHOCTh IIOTOKA M3ITyYEHHs IUIAMEHH T0Kapa, Na/Jaroliero Ha ooIry-
YaEMYIO IOBEPXHOCTD ¥ MPUBOIALIYIO K TEM MIJIM MHBIM TIOCIIEACTBUAM, KBT/M? (Tab. 4.15);
R * — npuBeNEHHBIN pa3Mep 04ara FOpeHusl, M, PaBHBIH:
— J/-h — 15 TOPAIKX 31aHUIA;

— 0,8 D,,, — JUIsA FOpeHNs HEPTENIPOLYKTOB B PE3EPBYapE;
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¢, h— JUIMHA ¥ BBICOTa 0OBEKTA TOPEHUS, M;
Dye; — nuamerp pesepByapa, M.

PaccuntaeM MpoOTSHKEHHOCTh 30HBI TEIUIOBOTO BO3ACUCTBHS R, M 0€30MacHOTO
HaXOXKJICHUS JIIOJIEH MPH TOPSHHUH JCPEBSHHOTO 3/IaHUS M pe3epByapa ¢ OeH3uHa (Ha
npumepe 31 sapuanma) no dpopmyne 4.25:

[Ipu ropeHun 1epeBIHHOTO 3/1aHU:
R=0,282-49-180 - 21—650=149,48 M.

[Ipu ropenun pesepByapa ¢ OCH3MHOM:

R=0,282-16-0,8- /%=IO2 M.

BeiBo: rpanuiia 30HbI NOsBIEHUS 0>k0roB 1 crenenn npu 0e30macHOM HaxXOKACHUU
JoJIeH HaxoadTcs Ha pacctosHuu 149,48 MeTpa OT TOpsIIero 3/1aHus, U MPU TOPEHUHN pe3ep-

Byapa ¢ OEH3MHOM IPOTSKEHHOCTh 30HbI TEIJIOBOTO BO3/1€HCTBUS cocTaBuT 102 MeTpa.
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I[Mpuioxenust

[Ipunoxenue A

NalA

MUHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA3OBAHU S POCCUNCKON ®EEPALIIN

OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE
OBPA3OBATEJIBHOE YYPEKTEHUE BBICHIEI'O OBPA3OBAHMUSA
«TOHCKOU T'OCYJAPCTBEHHbBIN TEXHUYECKHNU YHUBEPCUTET»
ArrTy)

PakynabTeT « »
HaMMCHOBaHHE (aKyJIbTeTa
Kadenpa « »

HarMEHOBaHHE Kadeaphl

KOHTPOJIBHAS PABOTA

JucuumauHa (MOAyib) «

HalMEHOBaHUE y4eOHOH JUCIUIIMHBI (MOYII)

Hanpasnenne moarotoBku

KO HanMEHOBAHUE HAIIPABJICHUS ITOATOTOBKU
Hanpasnennocts (npoduib)
Homep 3a4eTHONM KHUKKH Howmep Bapuanra I'pynna
OO6yuarommiics
MOJANKUCH, AaTa 1N.0. damunus
KonTtponbHyto paboTy mpoBepui
MOIHUCh, laTa TOJDKHOCTB, 1.0, ®amunus

Pocros-na-/lony
20
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[Tpunoxenue b

Tun mamIel CBeTOBOI MOMIHOCTB,
oToK, JIm Bt
IIsL1eBIaro3alnineHHbIe CBETOANOAHLIE CBeTHILHUKH

Cseronuonusiii cBeTuIbHUK CC 04-Y-C-48-1500.130.15-4-0-65 5460 48

CBerognonabiii cBeTHIILHUK CC 04-Y-A-48-1500.130.15-4-0-65 6090 48

Cseromnonusiii ceetmiibHuKk ViILED CC 03-Y-M-12-590.130.15- 1350 12

4-0-65

Cseromnonusiii ceetriibHUK VILED CC 04-Y-C-24-1500.65.15-4- 3090 24

0-65

Ceeronuonusiii ceeTwiibHUK VILED CC 04-Y-K-48-1500.130.15- 6260 48

4-0-65

Ceeronuonusiii ceetTwiibHUK VILED CC 04-Y-M-24-1500.65.15- 2640 24

4-0-65

Cseroanonusiii ceetunbHUK VILED CC 01-B-K-24-590.590.60-4- 3270 24

0-65

Cseromnonusiii cesetrmibHuKk VILED CC 03-Y-M-12-590.130.35- 1530 12

4-0-65

Cseromnonusiii ceetriibHUK VILED CC 03-Y-A-36-1190.130.15- 4920 36

4-0-65

Cseromnonusiii ceetwibHuk VILED CC 03-Y-C-36-1190.130.15- 4780 36

4-0-65

ceeroquonublii ceetwinbHUK VILED CC 03-Y-C-24-1190.130.15- 3000 24

4-0-65

ceeroauonuslii ceeTmiibHUK ViLED CC T1-Y-H-96-523.100.151- 12480 96

4-0-67

ceeroauoaublii ceetuipbHuK VILED CC T1-Y-H-64-523.100.151- 8320 64

4-0-67

CBETOMMOIHBIN  cBeTwiIbHUK  VILED CC T1-Y-H-192- 24960 192

716.100.154-4-0-67

CBETOIMOIHBIA  cBeTWiIbHUK  VILED CC T1-Y-H-128- 16640 128

716.100.154-4-0-67

ceeroauoaublii ceeTriibHUK VILED CC M2-K-H-64-366.100.143- 8000 64

4-0-67

ceeroauoaublii ceeTrmibHUK VILED CC M2-K-H-48-266.100.143- 6000 48

4-0-67

ceeroqnonHeli  cBeTwiibHUK  VILED CC  M2-K-H-192- 24000 192

366.205.143-4-0-67

cBeroquoauelii  cBetwiabHUK VILED CC  M2-K-H-288- 36000 288

366.310.143-4-0-67

cBeroquoauelii  cBetwiapHUK @ VILED CC  M2-K-H-128- 16000 128

366.205.143-4-0-67

cBeroauoauselii ceeTiibHUK VILED CC M2-K-H-96-366.100.143- 12000 96

4-0-67

cBeroquonuelii  cBerwinpHUK. VILED CC  M3-O-H-288- 37400 288

366.310.260-4-0-67

cBeroquoauelii  cBetmipHuKk VILED CC  MI1-MK-H-288- 37440 288

366.312.143-4-0-67

cBeroquoauelii  cBetmipHuK VILED CC  MI1-MK-H-144- 18720 144

266.312.143-4-0-67

cBeroquonuelii  cBetmipHuK  VILED CC  MI1-MK-H-128- 16640 128

366.210.150-4-0-67

32




Tun mamIel CBeTOBOI MOMIHOCTS,
MoTOoK, JIM Bt
CBeToHOHBbIE CBETHIbHUKH ISl IPOU3BOACTBA

ceeronnonuni ceetmibHUK VILED CC 03-V-A-36-1190.130.15- 4920 36

4-0-65

ceeronnonubii ceeTwiibHUK ViLED CC 03-Y-M-12-590.130.15-4- 1350 12

0-65

ceeronronubi ceBetTwiIbHUK VILED CC 03-Y-K-24-1190.130.15- 3270 24

4-0-65

ceeronronabi cBeTwiIbHUK VILED CC 03-Y-K-48-1190.130.15- 6140 48

4-0-65

ceeronnonabiii ceeTwibHUK VILED CC 03-Y-K-12-590.130.15-4- 1730 12

0-65

ceeronnonHabiii ceeTiibHUK VIiLED CC 03-Y-M-24-1190.130.15- 2590 24

4-0-65

ceetoguonubiii cBeTunbHUK VILED CC 03-Y-M-36-1190.130.15- 4090 36

4-0-65

ceetoguonubiii cBeTmibHUK VILED CC 03-Y-C-48-1190.130.15- 6540 48

4-0-65

ceeroauonusnlii ceeTmibHUK VIiLED CC T1-Y-H-96-523.100.151- 12480 96

4-0-67

ceeToguonubli  ceerwibHuK. VILED CC  M3-0O-H-192- 24960 192

366.205.207-4-0-67

ceeToguonubli  cerwibHuK. VILED CC  M3-O-H-288- 37440 288

366.310.260-4-0-67

ceeroquonuelii  ceetwibHuK. VILED CC  M3-0O-H-64- 8320 64

366.100.160-4-0-67

cBeroguonuelii  cBetmibHHK. VILED CC  M3-0O-H-96- 12480 96

366.100.160-4-0-67

cBeroguoaHblii  cBetwinbHUK VILED CC  MI1-Y-H-128- 16640 128

366.205.173-4-0-67

SVT-STR-M-61W-TRIO90 SVT-STR-M-61W-TRIO90 25200 183

[Tpombinennsiit  cBeTwnbHUK ~ SVT-P-UL-100W  QUATTRO 42720 400

SVT-P-UL-100W QUATTRO

[Tpombrinennsiit ceetunbHUK SVT-STR-M-48W-DUO90 SVT- 13440 96

STR-M-48W-DUO90

SVT-P-UL-100W TRIO SVT-P-UL-100W TRIO 32040 300

SVT-P-1-1280-50W-T SVT-P-1-1280-50W-T 5530 50

SVT-STR-M-61W-DUO90 SVT-STR-M-61W-DUQO90 16800 122

SVT-P-UL-100W SVT-P-UL-100W 10680 100

ITpombinenssiit cBeTwiibHUK SVT-STR-M-48W-TRIO90 SVT- 20160 144

STR-M-48W-TRIO90

SVT-P-A-990-60W SVT-P-A-990-60W 5600 60

SVT-P-1-1280-65W-M SVT-P-1-1280-65W-M 6400 65

SVT-P-Fort-1500-64W SVT-P-Fort-1500-64W 7680 64

SVT-STR-M-61W-TRIO SVT-STR-M-61W-TRIO 25200 183

SVT-STR-M-96W-DUO SVT-STR-M-96W-DUO 26880 192

SVT-STR-M-96W-TRIO-C SVT-STR-M-96W-TRIO-C 40320 288

SVT-STR-COB-120W-60 SVT-STR-COB-120W-60 18000 120

SVT-STR-COB-180W-120 SVT-STR-COB-180W-120 27000 180

SVT-STR-COB-240W-120 SVT-STR-COB-240W-120 36000 240

SVT-STR-COB-180W-120 DUO SVT-STR-COB-180W-120 54000 360

DUO
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Tun mamIel CBeTOBOI MOMIHOCTS,
MoTOoK, JIM Bt
ITogBecHBbIE CBETOAMOAHBIE CBETHJIHLHUKH JJIsl CKJIAIOB

ceeToquoaubli cBeTIILHUK CC 04-Y-M-48-1500.130.15-4-0-65 4670 48

cBetoauoaubli cBeTuabHUK CC 04-Y-C-48-1500.130.15-4-0-65 5460 48

Ceeronunonusiii ceeTwiibHUK VILED CC 04-Y-K-36-1500.130.15- 5090 36

4-0-65

ceeronnonabii ceeTwibHUK VILED CC 04-Y-K-24-1500.65.15-4- 3230 24

0-65

ceetoquoaublil cBeTIILHUK CC 04-Y-A-48-1500.130.15-4-0-65 6090 48

ceBeroauoaubii cBeTriibHUK VILED CC 04-Y-A-24-1500.65.15-4- 3250 24

0-65

ceeronronHabii ceeTwiibHUK VILED CC 04-Y-M-36-1500.130.15- 4270 36

4-0-65

ceeronnonuabii ceeTiibHUK ViLED CC 04-Y-M-24-1500.65.15-4- 2640 24

0-65

ceeroguoaubelii ceetminbHUK VILED CC 03-Y-C-48-1190.130.15- 6540 48

4-0-65

[TpomblnieHHBINH CBETOMMOAHBIN cBeTHIbHUK Varton Olymp S10 7425 55

90° 55W 6100Lm 400x340x120mm V1-10-70106-10L06-6505550

[TpombInieHHBIH cBeTOMMOAHBIN cBeTHIbHUK Varton Olymp S10 11475 85

90° 85W 9100Lm 500x340x120mm V1-10-70107-10L06-6508550

[TIpoMBINIIIICHHBI CBETOAMOMHBIA CBETHIIBHUK Varton Triumph 13800 120

HB 120W 12000Lm 430x330x142mm V1-10-70056-04L05-

6512065

[TpoMBITIIICHHBI CBETOAMOAHBIA cBeTWIIBHUK Varton Triumph 10350 90

HB 90W 9700Lm 430x330x142mm V1-10-70056-04L05-6509065

[IpomblIllIIEHHBIM CBETOAMOHBIN CBEeTUIBHUK Varton Iron 2.0 8000 56

56W 8200Lm, 1475x109x66mm V1-IA-70155-03A00-6705640

[IpomblIllITIEHHBIM CBETOAMOHBIN CBEeTUIBHUK Varton Iron 2.0 8900 80

80W 8300Lm, 1475x109x66mm V1-10-70155-03GA2-6708040

[IpomblIllIIEHHBIM CBETOAMOHBIN CBEeTUIBHUK Varton Iron 2.0 9800 80

80W 9800Lm, 1475x109x66mm V1-IA-70155-03D13-6708040

Monyns ITPOJUKEKT 30°, 59 © ynusepcanenelii M-4, 256 Br 35840 256

Mlight CC M2-256-Y-P-5K-1"30°(59°)-67

KTVY07-100-008 00578 26880 192

Monyns CTPUT, yausepcanbnbiii M-1, 96 Bt Mlight CC M1-96- 13440 96

V-G-4K-J1-67

Monayns CTPUT, ynusepcanbubiii M-2,¥YB, 128 Bt Mlight CC 17920 128

M2-128-YB-G-4K-JI-67

Monyns CTPUT, xonconpubiit M-3, KJI, 288 Bt Mlight CC M3- 40320 288

288-KJI-G-4K-JI-67

Monayns CTPUT, ynusepcansubiii M-3, 144 Bt Mlight CC M3- 20160 144

144-G-4K-J1-67

CBeToAHOAHBIE CBEeTHWILHUKH VI MEeTAJ1000pa00TKH,

CBApPOYHOro mexa

ceeronnonueii ceeTrmiibHUK VILED CC 03-V-A-36-1190.130.15- 4920 36
31;2;?)?1H0nﬁblﬁ ceeTtwiibHUK VILED CC 03-Y-M-12-590.130.15-4- 1350 12
Sl;giozmozmmﬁ ceetrwiibHUK VILED CC 03-Y-K-24-1190.130.15- 3270 24
jl;(e)t-Tf)imo,uHHﬁ ceetuinbHUK VILED CC 03-Y-K-48-1190.130.15- 6140 48
?I_;())(-)iasmmneHHHﬁ CBETOAMOAHBIN cBeTiIbHUK Varton Olymp S10 11475 85
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Tun mamIel CBeTOBOI MOMIHOCTS,

MoTOoK, JIM Bt

30°x110° 85W 8600Lm V1-10-70107-10D08-6508550

[TpoMBbIIIIICHHBI CBETOMUOIHBIN CBeTHIBHUK Varton Olymp S10 7425 55

30°x110° 55W 5500Lm V1-10-70106-10D08-6505550

[IpoMbIlIEeHHBIH CBETOAMOAHBIN CBETWIBHUK Varton Iron 2.0 8900 80

Lens acummerpust 80W 8900Lm 1475x109x66mm V1-IA-70155-

03L16-6708040

[IpoMbIlIIEHHBIN CBETOJMOAHBIN CBETHWIBHUK Varton Iron 2.0 5700 44

Lens kococer 44W 5700Lm 1475x109x66mm V1-1A-70155-

03L17-6704440

[IpoMbIlIEeHHBIH CBETOAMOAHBIN CBETWIBHUK Varton Iron 2.0 6900 56

Lens xococser 56W 6900Lm 1475x109x66mm V1-1A-70155-

03L17-6705640

[IpoMbIlIIEHHBIN CBETOAMOAHBIN CBETHWIBHUK Varton Iron 2.0 5600 44

Lens V3kas Acummerpus 44W 5400Lm 1190x109x66mm V1-1A-

70156-03L15-6704440

[IpoMbIlIEeHHBIH CBETOAMOAHBIN CBeTHWILHUK Varton Iron 2.0 8000 56

56W 8200Lm, 1475x109x66mm V1-IA-70155-03A00-6705640

[IpoMbIlIIeHHBI CBETOMOAHBIN CBETHWJIBHUK Varton Iron 2.0 9800 80

80W 9800Lm, 1475x109x66mm V1-IA-70155-03D13-6708040

[IpoMbllIIeHHBI CBETOMOAHBIN CBETHWIBHUK Varton Iron 2.0 10300 80

Acrylic 80W 10300Lm 1475x109x66mm V1-1A-70155-03000-

6708040

[IpoMbIlIEeHHBIH CBETOAMOAHBIN CBeTHWILHUK Varton Iron 2.0 4800 44

44W 4800Lm, 1190x109x66mm V1-10-70156-03GD2-6704440

CBeronuoanslii cBeTwibHUK Varton Strong P65 674x90x68mm 1600 18

18W 4000K c wmatoBbiM pacceuBarenem B1-12-70215-03G02-

6501840

[IpoMbIIIeHHBIH CBETOAUOHBIN cBeTMIbHUK Varton Iron 36W 3000 36

3000Lm 1215x109x66mm V1-10-70072-03000-6703640

[IpoMbIlIIeHHBIH CBETOAMOIHBIM CBeTHWIbHUK Varton Iron Lens 5400 54

15° 54W 5400Lm 1215x109x66mm V1-10-70072-03L01-6705440

[IpoMbIlIeHHBI CBETOAMOIHBIM CBeTHWIbHUK Varton Iron Lens 2200 18

15° 18W 2200Lm 600x109x66mm V1-10-70072-03L01-6701865
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*[Ipumeuanue: 6 cnyyae, eciu pacuemuas NPoOU3BOOUMENbHOCMb GeHmuaayuu cocmaeum odonee 200
molc. M/, mo 6 smom cyuae Heobxo0umo 60CNOIb308AMbCSL CCOLIKOU https://importvent.ru u nooo-

[Tpunoxenune B

CBoJHBIN rpaduK I 110100pa IEHTPOOSKHBIX BEHTHIIATOPOB:
A — tuna I14-70; b — tina 114-76

ath
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3(300) *f
Hasl] [ s 88
2(200) - K
‘3}@’ % ok /
A3209522 - £ 4 ,\ g,
1100 ~ o NP
;omo” R
gw N R
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bpame genmuaamop.

2 3 4

5678 10

NORAAYA THIC.W/Y

203040 5060 &0 100 160 200

[Tpunoxenue I
[{enTpoOexkHbIe BEHTHIISITOPBI HU3KOTO AaBieHus 114-70 u 114-76
U3 YIJIEPOJNUCTON CTAIM U KOMIUIEKTALMS UX 3JIEKTPOBUTATEIIIMU

g DINEKTPOABHTATENH CEPUI Macca penri-
s 5 asTopa (Kr) ¢
X o JIICKTPO/IBUTa-
E Yacrora | & ‘E AOmAO2 4A TCH:II\)/I cepuu
O0o03HaueHne = 8 2
E |Bpamenus, | = 5 . R . .
ATl 3akasa 5| oohmm | £ Z 5 g £z 5 2Zx
A = == & o = =
2 2 Tmn SS|£E85 mm S0 | 253 A0 | 4A
= g% |3 59 = S 3 9
g g |7&° 2 |7 E°
¢
114-70 (ucnonuenue 1)
A2,5095-1 AOJI11-4 0,12 1400 |4AAS6A4 0,12 1370 27 26
A2,5095-2a 95 |AOJI22-2 0,6 2800 |4AAS3B2 0,55 2810 31 27
A2,5095-26 AOJI21-2 0,4 2800 |4AA63A2 0,37 2810 30 28
A2,5100-1 2,5 100 AOJI11-4 0,12 1400 |4AAS6A4 0,12 1370 27 26
A2,5100-2 AOQJI22-2 0,6 2800 |4AA63B2 0,55 2810 32 28
A2,5105-1 105 AOJI11-4 0,12 1400 |4AAS6A4 0,12 1370 27 26
A2,5105-2 Pasna ua- AOJI2-11-2 0,8 2815 |4AT71A2 0,75 2810 34 30
A3,2 095-1 cTOTE 95 AOJI21-4 0,27 1400 |4AA63A4 0,25 1370 44 42
A3,2 095-3 BpaILCHHS AQJI2-21-2 1,5 2850 4A80A2 1,5 2860 43 45
A3,2100-1 3MEKTpO- AOJI21-4 0,27 1400 |4AA63A4 0,25 1370 46 42
A3,2100-2a 3.5 | ABHraTess 100 | AOJI2-22-2 2,2 2850 |4A80B2 2,2 2860 56 58
A3,2 100-26 (3’ 2) AOJI2-21-2 1,5 2850 |4A80A2 1,5 2860 54 59
A3,2105-1 ’ 105 AOJI22-4 0,4 1400 |4AA63B4 0,37 1370 46 42
A3,2105-2 AOJI22-2 2,2 2850 |4A80B2 2,2 2860 57 57
A4095-1 4 95 |AOJI2-11-6 0,4 935 |4AT1A6 0,37 920 80 84
A4095-2 AOJI2-11-4 0,6 1410 |4A7A4 0,55 1370 82 86
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E OneKTpoABUraTel Cepun Macca pexri-
- 5 JasTopa (Kr) ¢
& -] JIIEKTPO/BUTa-
é Yacrota | « ‘E AOn AO2 4A Tengsl ipnn
Ob6o3HaueHHe =) g 1
JUISA 3aKa3a E BpallCHd, | = g g =) ) =)
g 00/MHIH 2 Z S .|EBE& 5 o ggg
< g = Tum %E E%E THIT EQ |5 25 A02 | 4A
2 57|88 5 |S &%
I§( = m = M
A4095-3 95 | AOJI2-322 | 4 2900 | 4A100SA2 4 2880 | 123 | 113
A4100-1 AOJ2-11-6 | 04 935 [4A71A6 0,37 920 81 85
A4100-2 100 [AOJI2-12-4 | 08 | 1410 [4A71B6 075 | 1370 | 85 89
A4100-3 4 AOJ2-41-2 | 55 | 2900 |4A100LB2 55 2880 | 134 | 112
A4105-1 AO2-11-2 | 04 935 [4A71A6 0,37 920 81 85
A4105-2 105 [AOJI2-214 | 1,1 1410 |4A80A4 1,1 1400 | 85 83
A4105-3 AOJ2-4222 | 75 | 2900 [4A112MA2 75 2900 | 134 | 116
A5090-1 o0 |AOIR-12:6 | 06 930 |4A71B6 0,55 920 | 113 | 111
A5090-2 AOJ2-22-4 | 1,5 | 1420 |4A80B4 1,5 1400 | 119 | 117
A5095-1 AOJ2-12-6 | 0,6 930 |4A71B6 0,55 920 | 114 | 112
A5095-2a 95 |AOJI-31-4 2,2 | 1420 [4A90LA4 22 1420 | 127 | 113
A5095-26 AOJI-22-4 1,5 | 1420 |4A80B4 1,5 1400 | 120 | 118
A51002-1 5 AO2-21-6 | 05 930 |4A80A6 0,75 930 | 114 | 120
A5100-2a Pagrawa- | 00 [A0N1314 22 1420 |4A90LA4 22 1420 | 128 | 114
A5100-26 erore AOI2-22-4 | 1,5 | 1420 |4AS0B4 1,5 1420 | 120 | 118
A5105-1 B;aefeﬂg‘_" AOJI221-6 | 08 | 930 |4A80A6 0,75 | 930 | 118 | 120
A5105-2a ;mmaﬁm 105 |AOJI2-32-4 3 1420 |4A100SA4 3 1425 | 134 | 124
A5105-26 AO2-31-4 | 22 | 1420 [4A90LA6 32 1420 | 129 | 115
A6,3 095-1 63 95 |A02-31-6 1,5 930 |4A90LA6 1,5 930 | 191 | 177
A6,3 095-2a ’ A02-42-4 55 | 1440 [4A112MA4 55 1450 | 222 | 203
A6,3 095-26 95 |A02-41-4 4 1440 |4A100LB4 4 1425 | 219 | 197
A6,3 100-1 A02-32-6 2,2 930 |4A100 LB6 22 930 | 202 | 199
A6,3 100-2a 63 100 |[A02-51-4 75 1440 |4A13284 75 1450 | 294 | 281
A6,3 100-26 ’ A02-42-4 55 1440 [4A112MA4 55 1450 | 226 | 207
A6,3 105-1 lo5 |A02:326 2,2 930 |4A100LB6 22 930 | 200 | 197
A6,3 105-2 A02-51-4 75 1440 |4A13254 75 1450 | 271 | 258
A8-5a g — [A02-526 75 965 |4A132M6 75 960 | 388 | 359
A8-56 — [A02-51-6 55 965 |4A13256 55 960 | 388 | 356
A10-4 10 — [A02-62-8 10 725 | 4A200M6 22 980 | 663 | 769
A10-8 — [A02-72-6 970 |[4A180M6 18,5 980 | 738 | 684
114-70 (ucnonuenue 6)
A8-1 670 A02-41-6 3 960 |4A112MA6 3 950 | 568 | 554
A8-2 755 A02-42-6 4 960 |4A112MB6 4 950 | 568 | 550
A8-3 850 A02-51-6 55 970 |4A13256 55 960 | 587 | 575
A8-4 8 950 A02-52-6 75 970 [4A132M6 75 960 | 599 | 588
A8-6 1065 A02-61-6 10 970 |4A16056 11 970 | 617 | 612
A8-7u A8-7a 1190 100 |A02-62-6 13 970 |4A160M6 15 970 | 631 | 625
A8-76 1190 — — —  |4A16086 11 970 | — | 597
A10-1 530 A02-42-6 4 960 |4A112MB6 4 950 | 885 | 867
A10-2 10 600 A02-51-6 55 970 |4A13256 55 960 | 819 | 807
A10-3 670 A02-52-6 55 970 [4A132 M6 75 960 | 837 | 818
A10-5 750 A02-61-6 10 970 |4A160SB 11 970 | 851 | 840
A10-6 0 845 A02-71-6 17 970 |[4A160M6 15 970 | 885 | 838
A10-7 950 A02-72-6 22 970 |[4A180M6 18,5 980 | 908 | 849
A12,5-1 425 A02-51-6 55 970 |4A13256 55 960 | 1281 | 1269
Al12,5-2 475 A02-52-6 75 970 |[4A132M6 75 960 | 1299 | 1280
Al12,5-3 530 A02-61-6 10 970 |[4A160S6 11 970 | 1313 | 1302
Al12,5-4 600 100 A02-71-6 17 970 |[4A160M6 15 970 | 1347 | 1300
Al2,5-5u 12,5 670
Al12,5-5a
A02-72-6 22 970 |4A200M6 22 980 | 1365 | 1396
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2 DJeKTPOIBUIATENH CEPUH Macca pexri-
- 5 JasTopa (Kr) ¢
& -] JIIEKTPO/BUTa-
é Yacrota | « ‘E AOn AO2 4A Tengsl ipnn
Ob6o3HaueHHe g g 1
JUIS 3aKa3a £ BPATTICHI, S S 8 = 4 =
g 00/MHIH 2 Z 5 g EE 5 o ggg
< g = Tum €& E%E THIT EQ |5 25 A02 | 4A
= g% | 2 59 g 2 59
5 g |7&° 2 |7 ET
=
A12,5-560 125 670 100 — — — |4A180M6 18,5 980 | 1415 | 1370
Al12,5-6 ’ 755 A02-81-6 30 980 [4A200L6 30 980 | 1415 | 1370
114-76 (ucnonuenue 6)
b8-1 1130 A02-52-4 10 1450 WKA132M4 11 1450 | 647 | 633
58-2 p 1270 A02-61-4 13 1450 KUA160S5 15 1450 | 650 | 642
b8-3 1420 A02-71-4 22 1455 H4A18954 22 1470 | 680 | 647
b8-4 1600 100 |A02-72-4 30 1455 KUA180M4 30 1470 | 810 | 769
B10-1 900 A02-62-4 17 1450 KUA160M4 18,5 1450 | 980 | 977
510-2 10 1000 A02-71-4 22 1455 H4A180SA 22 1470 | 1050 | 1017
510-3 1120 A02-72-4 30 1455 KUA180M4 30 1470 | 1078 | 1037
b10-4 10 1280 A02-81-4 40 1460 H4A200L4 45 1475 | 1213 | 1188
bl16-1 420 A02-71-6 17 970 KA180M6 18,5 980 | 2346 | 2319
b16-2 460 A02-72-6 22 970 KA180M6 18,5 980 | 2376 | 2322
B16-3 u B16- 475 IA02-72-6 22 970 KA200M6 22 980 | 2375 | 2407
3a
b16-36, b16-4 475 — — —  HKAI80M6 18,5 980 — 2322
bl6-4au 16 510 A02-81-6 30 980 HKA200L6 30 980 | 2501 | 2456
b16-46 510 100 = — —  HKA200M6 22 980 — [ 2431
b16-5 555 A02-81-6 30 980 KUA225M6 37 980 | 2498 |24443
b16-6 580 A02-82-6 40 980 KUA225M6 37 980 | 2485 | 2560
b16-7ubl6-7a 650 A02-91-6 55 985 HKA250M6 55 985 | 2615 | 2610
b16-76 650 — — —  HKA250M6 45 985 — 2570
B20-1 B20-2 365 A02-81-6 30 980 [4A200L6 30 980 | 4145 | 4100
b20-2a 20 400 A02-82-6 40 980 [4A250L6 45 985 | 4175 | 4245
b20-26 400 — — — |4A225M6 37 980 — | 4150
b20-3 465 A02-91-6 55 985 |4A250M6 55 985 | 4275 | 4270

*[Ipumeyanue: TabIUIA COCTABJIEHA MO JaHHBIM PYKOBOJCTBA IO MOAOOPY LEHTPOOEKHBIX BEHTUIISATO-
pOB (BEHTUIATOPHBIX arperaroB), cepust AB-1561 Canrtexnpoexkt M., 1975. Tunsl anexTpoaBurareieu
JUI KOMIUIEKTAllu BEHTUJIITOPOB CIENyeT IPHU 3aKa3e, Tak Kak alekrpoasurartenu cepun AO, AO2, A2
HaMEYEHO CHATh C MPOM3BOJICTBA M 3aMEHUTH JBUTATENsIMU cepun 4A. B naHHOe BpeMs BBITYyCKAIOTCS
1eHTpoOexxHbie BeHTHATOphI [14-70 u3 Hepxkaperomel cranu (o TY 22-2917-74), ucnonnenue 6; Ne
10; 12 u 16. Bertunaropst 114-70-16 BbImycKaroTCs TakKe M3 YIVIEPOJAUCTON CTAId U KOMIUIEKTYIOTCS
anekTpoasurarensiMu cepun AO unu 4A momHocteio o1 10 10 75 kBt. Berntunsrop 114-70 umeer 12 no-
MaTOK M3 JIMCTOBOM CTalM, 3aTHYTHIX Ha3al, a 114-76 cHabxeH KarieBUAHBIMH MOJBIMU JIOMaTKaMH, TaK-

7K€ 3arHyTbIMU Ha3all.
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