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OIIMCAHUE TUIIA CPEJICTBA USMEPEHUN
(B penakumu, yTBepkaeHHol npuka3zoM Poccrannapra Ne 1507 ot 17.10.2016 1.)

["'eHeparops! CUTrHaIOB BbicOKOYacTOTHBIE ['4-230 '

Haznauenue cpeacrsa uimepennii

['eneparopsl curtaioB BeicokouacToTHble ['4-230 (manee - reHepaTopel) MpeJHA3HAYEHBI 114
BOCIIDOU3BE/ICHUS HETPEPBIBHBIX TapMOHMYECKUX CHUTHAJIOB B PEKHUME HEMOAYIMPOBAHHBIX
komebanuii (HK) m curmamor ¢ aMnmuTyaHo-cuHycouaanbHod (AM), 4acTOTHO-CHHYCOMAQILHON
(UM) u ammary aHo-uMmIryiascHoi (MM) BugamMu MOy IsiumH.

Onucanue cpeacrsa n3MepeHuii

KOHCTPpYKTHBHO I'e€HepaTop BBIMOIHEH 10 (PYHKIHOHATHHO-0JI0YHOMY NPUHIMITY TOCTPOSHHS
Ha Oase Hecyutero yaudunuposansoro kopiyca BHK «Hanemn-85».

OCHOBHBIE COCTABHBIE YACTH reHepaTopa MpeacTaBistoT coboi (pyHKIIMOHATBHO 3aKOHYCHHbIE
Onoxu: Onox nurandsa, ONOK KOMOMHHMpPOBAaHHBIH, OJOK CHCTEMBl MHJHKALlMM M YIIpaBlICHUSA,
npeobpazoBareib HaNPSHKEHUS, YCTPOHCTBO KOMOMHMPOBAHHOE, ATTEHIOATOP CTYNeHYaThli, roJoBKa
FSH&]J&TOPH&H.

DyHKUHOHATBHBIE OIOKM 3aKperIeHbl Ha OOKOBBIX CTEHKAX M 3a/lHEH IaHe/lu reHeparopa.

Ha 3anHeil maHenw reHeparopa YCTaHOBJIEHBI KOAKCHAJIBHbBIE COEJUHUTENM JUIS BHEIIHHX
CBSI3eH, KOAKCHATbHBIN MEPEX0] C COEAMHUTENEM JONOJHHUTEIBHOIO BBIXOJA, KJIEMMa 3allMTHOTO
3A3CMIICHHA.

[lpuniun neicTBUs IeHEpaTopoB OCHOBaH HA TEHEPUPOBAHMHM TapMOHMYECKHX KoJjeOaHHiH
reHepaTopam Ha OCHOBe jkeJiesouttpueBoro rpanara (JKUI'), ynpaBiseMbIMH TOKOM 4epe3 KaTyIIKy
MarHuTHOM CHCTEMBI.

CHHXpOHM3AIMS MPOUCXOIUT cucTeMoil (azoBoil aBTonojctpoiiku uactotel (DPAITY) ¢
OMOPHBIM KBapIEBBIM I'€HEPATOPOM BHYTpeHHeH omopHoi dactoThl 100 MI'. DTa omopHas 4actoTta
MOJKET, B CBOIO OodYepelb, OBITH CHHXPOHH30BaHa ¢ BHEHIHHUM curHajiom 5 wmu 10 MI'y (manuuue u
YacTOTa BHEUIHEro OINOPHOT0 CHIHAla OIPEAe/ISIOTCS aBTOMAaTHYeCKH) C MEeJbIO IOBBIIICHHS
cTabUIBHOCTH YaCTOThI BEIXOAHOTO CUTHAJIA.

MomHocTs  MoUIepKUBaETCs  MOCTOSIHHON  CHCTEMOH  aBTOMAaTHUYeCKOW  peryJaupoBKH
MomrHocTH (APM). PerynupoBka BbIXOAHOW MomHOcTH B npegenax 10 ab ocymectsisiercs c
NOMOIIBIO 3TOH ke cucreMbl APM. [l pacmupenus AnanazoHa YCTaHOBKH MOIIHOCTH MCIIOJIB3YETCS
MEXaHMYECKHH CTymeH4arbli arTeHioarop ¢ marom 10 ab n makcumanbnbiM ociabnenuem 110 ab.
Toukyu nepeknoYeHns MOIMHOCTH: 3, MUHYC 7, MuHYyC 17, Munyc 97 nbm.

['eHeparop AomycKaeT aMIUIMTY/HYIO, YAaCTOTHYIO U aMIUIUTYIHO-HUMIIYJIBCHYIO MOYJISAIUN
(AM, UM u M) curnana Ha OCHOBHOM BBIXOJI€ Ha Mepe/iHel MaHeIu U UMEET BXOJIbI [UI BHEIIHUX
HUCTOYHUKOB MOJYJISILIHH.

MMeroTest Takke BHYTpPEHHUE UCTOYHHMKH JUIS KaXKI0T0 BHJIa MOy K. Bee Moaynupytomue
CHIHAJIBI OT BHYTPEHHUX MCTOYHUKOB CMHXPOHHM30BaHbI ¢ BHYTpeHHEH onopHoi yacrotoi 100 Ml
Moaymupytonuii curgan MM BbIBeIeH Ha COEIMHUTENL Ha 3aJHEH MaHelu Ul [peloCTaBICHHS
noTpeOUTENI0 BO3MOIKHOCTH HCIIONb30BATh €ro, HApUMep, /115 CAHXPOHU3AIUH.

Kpome ocHOBHOro BBIXO/1a Ha HepeAHel aHe/In reHepaTopa MMeeTCs JIOMOITHUTENBHBIA BHIXOJ]
«J10TI» Ha 3amHel maHeu.

Ha Beixon JIOIl nonaércst nectrabMIM3MPOBAHHBIA [10 MOIIHOCTH CHTHA&I, KOrepeHTHBIN
CHTHAJy Ha OCHOBHOM BbIXojle. CHrHan Ha 3TOM BbIXojge Moxker uMmerb YM. O Moxker
MCIIOJIb30BATHCA JUISI CAHXPOHU3ALMHY [IPH PEIICHUH Pa3IMYHbIX H3MEPUTEIBHBIX 3a/1a4.

BrewHuit BUJ reHeparopa ¢ yKa3aHHeM MecTa HaHEeCEHHUs 3HaKa yTBEPKICHHS THIIA IPUBEICH
Ha pUcyHke 1.

BuenHuii BUJ reHepaTopa ¢ yKa3aHHEM MECT 3allUThl OT HECAHKIMOHHPOBAHHOIO J0CTyIa B
BHJIE INIOMOMPOBKH KOPITyca reHepatopa IpuBeeH Ha pucyHke 2.
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W MECTO HAHECEHHA 3HAaKa YTBEPKIACHHUS THIIA

Pucynok 1

Ak

- MECTa HHOMGHPOBKH OT HECAHKITHOHHPOBAHHOI'O 10CTYyIIa

Pucynox 2

IIporpammuoe obecneuenne

[Tporpammuoe obecniedenune (I10) reHepaTopoB npeacrapiseT coOOH NMporpaMMHBIA MPOIYKT
B BHJIE NPOLIMBACMOH B MpOrpaMMHpyeMble MHKPOCXeMbI OJI0Ka MHKPOKOHTpOJUIEpa reHeparopa
CMELMaAIbHON MPOrpaMMbl MPH €ro M3rOTOBJICHHH, KOTOPBIH OCYIIECTBISET YIpPABIECHHE BCEMH
OG0KkaMu reHeparopa, MaTeMaTHYeCKyl0 00paboTKy pe3ynbTaToB U3MEPEHHH, KOPPEKIHIO YaCTOTHBIX
XapaKTEPUCTHK TE€HEpaTOpOB TNPH BOCIPOM3BEJCHWH BBICOKOYACTOTHOTO CHTHajla, XpaHEHHE
KaTMOPOBOYHBIX KOHCTAHT W OpraHH3alMIO CBA3H ¢ ApyruMHu npudopamu yepes uarepdeiic KOIL

WnentudukaunoHHsle JaHHBIE (TPU3HAKKM) METPOJIOrHyeckn 3HaunMoi gactu 110 npusenensl
B Tabuune 1.

Tabmuua 1
WUnentudukannonuble fJaHHbIe (TPH3HAKH) 3HaueHue
WnentudukaunonHoe Hanmenosanue [10 G4-230_ Setup.exe
Homep Bepcuu [10 (npeHTndUKaMOHHBIH HOMED) ver 1.0
Lludposoii unentudukarop I10 4CBC8C32
Anroputsm BbuucIeHns nudposoro uaeHtudukaropa [10 CRC32

Mertponoruueckn 3HaumMmas 4acth [IO reHepaTopoB pa3MemiaeTcss B JHEPrOHE3aBHCHMOMH
YacTH MaMsiITH MHKPOKOHTPOJLIEpa, 3alHch KOTOPOH OCYIIECTBISETCS B MPOLECCE MPOHM3BOICTBA.
JlocTyn K MHKPOKOHTPOJUIEPY HCKIIFOYEH KOHCTPYKIMEH anmapaTHOH yacTd reHeparopa. Jloctym k
KamuOpOBOYHBIM KOHCTaHTaM 3a0JIOKHpOBAH MPOrpaMMHON YacThi0O MHKPOKOHTpOJUIEpA, MYyTEM
npuMeHeHus: 3amutel naponeM. Moaudukanug [1O Bo3MOXKHA TOJNBKO B CEPBHCHBIX LEHTpax
MIPOU3BOIUTEIS.

3ammra [10 oT HenmpeaHAMEpPEHHBIX M NpeIHAMEPEHHBIX M3MEHEHUH COOTBETCTBYET YPOBHIO
«Bricokuii» mo P 50.2.077 — 2014.
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a.h,(')mqecmne U TEXHUYECKHE XaPAKTePHCTHKH
Jluanazon 9acTOT Ha OCHOBHOM u JIOTIOJTHUTEJIEHOM BBIXO/1aX
ACPATOPA, I'TTIL oeeeieiiiiireieeieeieeee ettt ettt e e e e batr e sesabae e s sessanaseesenrasaesesensasessnes ot 5 no 17.85.
[Ipenener nomyckaemoil aOCOMIOTHOW MOrpPENIHOCTH YCTAHOBKM YacTOThI Ha OCHOBHOM H
* JIONONHHTENBHOM BBIXOJAX FeHepaTopa IpH HCIOIb30BAHME BHYTPEHHEro ONOPHOr0 HCTOYHHKA B
FHOTMAIEEBIX YOOI TIL ssversiisosioisisisos s siosinios i ohs o i e sinss +(3:107),
rae f— ycranoB/ieHHas 4acTora.

JIMCKpeTHOCTh YCTAHOBKM 4YacTOTHl CHTHAjla HAa OCHOBHOM M JIOTOJHUTEIHHOM BBIXOJaX
TETEIRTIIEIEL IR, cocnmononenn e amsins o e s Sx s KV S0 A SO R AN A S B A SRS 0,001.

[Tpenensr monmyckaemoil aGCOMIOTHOH MOrPENIHOCTH YCTAHOBKM HYacTOThl HAa OCHOBHOM H
JIOTIOJTHUTEJIBHOM BBIXOJIaX T€Heparopa IIPU UCIOJIB30BAHUM BHYTPEHHETO OIMOPHOI0 MCTOYHHKA B
uHTepBaie pabovyKX TEMIEPATYp MU B YCIOBUSX IMOBBIILICHHOM BIaXHOCTH, [T ............ +(3:107%1),
rie f— ycraHoBjieHHAsS YacToTa.

HectaOuibHOCTh 4acTOTHI CHIHAJIAa HA OCHOBHOM M JIOTIOJTHMTEIBHOM BBIXOJaX IeHepaTopa 3a
moboi 15-munyTHBI HHTepBai yepe3 | 4 mocie ux BrmodeHus B pexume HK mpu BHyTpeHHEM
QIIODBOM HOTOTHBKE, T IL, TG DOTICR ucvuss sunisinsansassnssasssinssinsiinsssaieassssssodss svases s sassnssmssivans sinsasins 2-10'8‘1",
rie f — ycTaHoBIIeHHas YyacToTa.

['enepatop obecneunBaer paboTy OT BHEHIHEr0 HCTOYHHKA ONOPHOH 4YacTOThl 5 HMIIH
10 MI'u B amanazone nanpsbkenuit ot 125 mo 800 mMB cpenHekBagpaTH4ecKoro 3HaYeHUs WIH OT
BHEIIHET0 HMCTOYHHMKA onopHoi wactorel 20 MI' B amamazone HampspkeHuid ot 300 mo 800 mMB
CpEHEKBAAPATHYECKOrO 3HAYCHUSI.

HomuHanbsHele mpezenbl U3MEHEHUS] YPOBHS BBIXOJIHOM MOIIHOCTH Ha OCHOBHOM BBIXOJIE
FORBONTORE B PRl IS BB ocsnintootusievicnsssans s imiseisin s s e Ao Rsakicarans ot munayc 110 no 13.

[Ipenensr  jonyckaeMoil  MOrpelIHOCTH  YCTAHOBKH — OMOPHOTO  YPOBHS  MOIIHOCTH
0 abm (1 mBT) Ha ocHOBHOM BbIXOJle reHeparopa B pexxume HK npu pabore na corsacoBannyio
HArpy3Ky (KCBH HE G0MEE 1,4), ZID .....ccovioiviiereireiiirieesnesreesteessns s sssssssesssnssssassssesssasassssssesasnssaenns :

[Ipenenst jpomyckaeMoil MOrpemiHOCTH oOciabiaeHUs] WM YCHJIEHHS CHIHaja Ha OCHOBHOM
BBIXOJIe reHeparopa B pexxume HK npu pabore na cornacoBannyio Harpysky (KCBH ue Gosee 1.4)
OTHOCHTEJIbHO omnopHoro ypoBHs 0 abm (1 mMBT), B 3aBUCMMOCTH OT YCTAHOBJIEHHBIX YacTOTHI H
MOIIHOCTH CHTHaJIa Ha OCHOBHOM BBIXOJI€ I'eHepaTopa:

i gactoT ot 5 j1o 12 I'T':

- JUIst YCTaHOBJIEHHO# MontHocTH oT MuHyc 110 10 munyc 85 nbM.......... +(0,04:A - 1,4 nb);
- JUIS YCTAaHOBJIEHHOM MOIIHOCTH 0T MUHYC 84,99 no munyc 5 abm....£ (0,015-A +0,725 nb);
- JUISl YCTQHOBJIEHHON MOITHOCTH OT MHUHYC 4,99 10 0 IBM ..oovvvveiiieciiiiiecieecieeciee +0,16 A;
- nis yerasoBiaeHHOR MOIHOCTH OT 0,01 10 3 ABM c..oocvvviviiiiiiiiecccnee e, +0,175 A;
- JUIst yeTaHOBJIEHHON MOITHOCTH OT 3,01 710 13 IBM .cvvviiiiiiiiiiiccciiee e + 0,8 nb;

st yactoT oT 12,000000000001 no 17,85 I'Tw:
- JU1s1 yCTaHOBJIEHHOH MottHocTH oT MuHYC 110 10 Mmunye 85 nbM......+ (0,044-A — 1,24 1b);

- JUISL YCTAaHOBJEHHOH MOITHOCTH 0T MUHYC 84,99 no munyc 5 1bMm.......... + (0,02-A +0,8 nb);
- JUISL YCTAHOBJEHHOM MOIIHOCTH OT MUHYC 4,99 110 0 ABM ...oovviiiiiiiiiiiiiiiiicciiiecs +0,18 A;
- st yeraHoBJIeHHOW MOITHOCTH OT 0,01 710 3 IBM ...vviviiiiiiieiecc e +0,2 A;
- Juid yctaHoBIeHHOH MOITHOCTH OT 3,01 10 13 ABM....ccoviviiiiiiiiiiiininiicce e, + 0,9 nb,

rae A — abcomoTHOE 3HaueHHe (MOAYJb) YCTAHOBIEHHOH MOIIHOCTH Ha OCHOBHOM BBIXOJIE
reHeparopa, BEIPAXKEHHOro B Jlelndenax OTHOCHTENIbHO MUJUIMBATTa (1bM).

[Ipenensl nomycKkaeMod MOrPEMIHOCTH YCTAHOBKHM YPOBHSI BbIXOJHOW MomHoctH 0 abwm
(1 mBT1) B pexxume HK npu pabote Ha cornacoBanunyio Harpy3ky (KCBH ne Gonee 1,4) B uaTepBaie
pabouux TeMIepaTyp WK B YCIOBHUAX MOBBIIICHHON BIAKHOCTH, AB...cccocvuviveeiiiesiuesiieeninnsinnnnn £ 1,5,

HecrabunpHOCTH MOIHOCTH Ha OCHOBHOM BBIXOjie TeHeparopa B pexume HK, 3a moboii
15-MHHYTHBIH MHTEpBaJl 10 HCTEYEHHH BpEMEHH YCTaHOBIeHHs pabouero pexuma 30 muH, b,
B PRI i s s 5 S B A B AR B S RS ea 0,1.
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~AONoNHUTEIBHOE BpeMs JUis moiydeHuss TpeOyemoil HecTaOUIIBHOCTH YPOBHS BBIXOHOM
AOCTH TOCJIE TEpPecTPOMKH Ha JAPYTyK 4YacTOTy HW/MIM MOILIHOCTh, YCTaHaBJIMBaeMble Ha

PUBHOM BEIXOIE FEHEPATOPA, MUK, HE QOB ..cciivuniiiasisirisiisinsiissssnisksnssss sonssassnsnss sddssnsssssssassinss 10.
MaxcumanbHBIl  rapaHTHPYEMBIH  YpPOBEHb MOIIHOCTH Ha  JOMOJIHHUTEIBHOM  BBIXOJE

RFCHCHAETORE, A, He MEHEE . L aidiiiiapiiiatmm i dt s sy v aid s s MHUHYC 6.
JluanazoH u3MEHEHHs OclabneHuss YpOBHA MOIIHOCTH Ha JIOMOJHHUTEILHOM BBIXOJE

" remepatopa OTHOCHTEIEHO MAKCHMAaIbHOTO YOOBHA. B, HE MEBHOE s iasnesiimisimmass 20.

OTHOCHTENbHBIA  YPOBEHb  HErapMOHMYECKHX  COCTABJSIOINMX B  CIEKTpe CHUrHala
(OTHOCHTENBHO TEPBOM TapMOHHMKH) Ha OCHOBHOM BeIXoae B pexkume HK, B 3aBHcHMOCTH OT
VCTaHOBJIEHHON YacTOTHI HA OCHOBHOM BBIX0JIe reHeparopa, Ab He boliee:

=78 YCTAHOBACHHON FACTOTEIOT 5 HO'8 T Tl .couniiosisitustmisssmmmanss stnsbrne s didrsbssessuonsns munyc 70;
- JUIs1 YCTaHOBJAEHHOM 4acToThl CBBIMIE 8 0 15 TTI oo MHUHYC 65;
- JUIs YCTaHOBJIEHHOM 4acTOThI CBBIIIE 15 10 17,85 I'T I .occoviiiieieireecenec e munyc 60.

OTHOCHTE/IBHBIH ypOBEHb BTOPOH M TpeThel TIapMOHHMK CHIHajla Ha OCHOBHOM BBIXOJE
(oTHOCHTENIBHO MEepBO¥ rapmoHuku) B pexxume HK, ab, ne Gosee:
~ 718 YCTAHOBIEHHON JACTOTBL OT D MO0 I T .coiiiisirensiiinssssesssnsmsannessesnsssionssassasssssss MHHYC 25;
- JUI4 YCTaHOBAEHHOM 4acTOThI CBBIIIE 6 10 17.85 I'T I ..oooiviiiiiiiiiiiiiicciiee i munyc 30.
OTHOCHTENBHAS CIIEKTpabHAS TIOTHOCTH MOIIHOCTH (DAa30BOr0 IIyMa BBIXOJHOIO CHUTHAa B
onuoi nonoce 1 I'm B pexxume HK, B 3aBHCHMOCTH OT OTCTPOHKH OT HeCylled W yCTaHOBJICHHOM
yacTotsl, 1b/1'11, He bonee:

- IpH OTCTPOHKE OT HECYIIEH 10 KTl ..vvviviiiiiiiiiiiiciciiicccc e MUHyC [108 - g],

- IIPA OTCTPOMKE OT HECYLIEH 1 MIML . cooviiiiiiiiiiiiiiiiiiiec e MumHyc (I 38-f )

rae f— ycranosnennas gacrora, [T

Jlnamna3oH yCTaHOBKHM JACBHAIIMH YaCTOTEI HA OCHOBHOM BBIXOJIE TreHepaTopa B pexxume BU UM,
npu pabore OT BHYTPEHHEr0 MCTOYHHKA MOIYJIAImH 4actoTo or 10 mo 100 k' mum npu mojpaye
BHeEWIHero curHaia ¢ yacroroit or 10 go 100 xI'm u nanpspkenuem (1,0 = 0,1) B (ammmuryaHoe
3HAQUEHHE) B 3aBUCHMOCTH OT YCTAHOBJICHHOH Hecylled 4acTOTHI Ha OCHOBHOM BBIXOJIE IeHepaTopa,
kl'm:

- T YCTAHOBJCHHOM YaCTOTBI OT 5 10 8 [T I ..coviiiiiiviiianisenesniasinessassusssnensons ot 50 o 5000;

- JUIS yeTaHoBJIeHHON 4acToThl CBBIIE 8 10 17,85 TT I c.vvvviiecieece ot 100 go 10000.

JlnanazoH yCTaHOBKHM JICBHAIIMHM YaCTOTHI HA OCHOBHOM BEIXOJIe reHeparopa B pesxxume HY UM,
npu paboTe OT BHYTPEHHEr0 MCTOYHMKA MOAyJsamuu dactotod ot 1 I'm mo 20 x['u vy npu nojave
BHewrHero cur"ama ¢ ygactoro or 0 go 20 kI'm u sanpsoxenwem (1,0 +0,1) B (amniurynHoe
3HaYyCHHE), B 3aBUCUMOCTH OT YCTAHOBIIEHHOM HecyIlel 4acTOThl Ha OCHOBHOM BEBIXOJI€ '€HepaTopa:

- JUIS YCTAHOBJIEHHOM 9acTOTBI OT S 10 8 [T ccvvieiiiiiiieeiiiiiecciiece e ot 1 I't mo 50 xI'm;

- 171 yeTaHoBiIeHHOH 9acTOThI CBBIE 8 10 17,85 T .vvvvicciiiienieeeieene, or 1 I'u go 100 xI'm.

IIpenensr pomyckaeMo#l MOTrpemIHOCTH YCTAaHOBKHM — JEBHAIIMM YacTOThl NpH pabore ot
BHYTPEHHEr0 HCTOYHMKA MOYISIUHU, Yo:

A PETRIINEE B MIVE g v amansipnn apocsnsiamgmn s S RuRa 0 4o i il s S A B R S i + 10;

- B peskume HY UM ju1st yctaHoBiIeHHBIX 3HaueHuit leBuanuu He meree 10 [M............... + 3,

ITpenensr ponyckaeMoi MOrpeuiHOCTH yCTAHOBKH JEBHAIMM YACTOTHI HA OCHOBHOM BBIXOJE
reHepaTopa B pPEXKHUME BHEIIHEH MOJYISAUMH [NPH  HaNpsKEHWH MOJAYJIMPYIOMIEro CHrHala
(1,0 £ 0,1)B (amrumuTyqHO€ 3Ha4YeHue), %:

= BDERIIME BM UM ¢ vivmmmimiimssismvimissnms i siss v s i siyas s eimsss s s s s R e + 18:

- B pexkxume HY UM s ycraHOBIGHHBIX 3HAYeHUi Aepranuu e menee 10 I........... <] [PHE

Koadduuuent rapmonnx orubaronieit UM curnama Ha OCHOBHOM BBIXOJE€ I'eHeparopa, Ipu
paboTe OT BHYTPEHHETO HCTOUHNKA MOLYJISIHE, %0, HE BOMEE ...veecvveenriiirreeinniisiiosneesesssassnsenssssnenes %

Jluanazon ycranoBku koddduumenta AM cursHajga Ha OCHOBHOM BBIXOIE TEHEpATopa INpH
paboTe OT BHYTPEHHEro MCTOYHMKA MOJY/ISIIHK MM IT0J1a¥e BHEIIHET0 MOJYJIHPYIOMEro CHTHAIA B
nuanazone yactoT oT 0,05 no 5,0 k' ¢ ammmatynoi (1,0 £ 0,1) B, % eveecieecieciiciiee ot 1 1o 50.
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_WpeJieltbl OMyCKaeMOid OCHOBHOW MOTPEIIHOCTH YCTaHOBKH Kod(duimenta AM curaana Ha
JHOM BBIXOJI€ TeHeparopa npu padoTe 0T BHYTPEHHETO UCTOUHUKA, %......... b (015 M +0,2),
M — ycranoBieHHBIH KodQpument AM, %.

IIpenens! gomyckaeMoii MOTPEITHOCTH yCTaHOBKHA ko3 duimenra AM cHrHaia Ha OCHOBHOM
JBIXOJIE TeHepaTopa B pe)KuMe BHEUIHEH MOIYJISIUY B JiMana3one Moayjmpytomux dactor ot 0,05 mo
5,0 xI'n mpu amnuTy e Moty Tapyrormero curaana (1,0 = 0,1) B, % s ik (0,20-M+0,5),
riae M — ycranosienHnsli koagguupent AM, %.

Kosddunuenr rapmonuk orubatomieii AM curiana Ha OCHOBHOM BBIXOJ€ FeHeparopa, MpH
paboTe OT BHYTPEHHEr0 HCTOYHHKAa MOAYJAUMH npu Kodddurmenre wmomynsauuu 30 %, %,
£ Cp R o SRS U RS SBR[ R s PN PN I Lo N 1 s 10.

Koadpumment napasutHoi AM cHTHajda Ha OCHOBHOM BBIXOJe TIeHeparopa B HOJOCe
moaynupytomux yactor ot 20 I'u no 20 kI, %, ve Honee:

8 5 i o o ) AR TSI DT A O 0 AU RRMOIONNE SO I e D e T 0,2;

B PEHERNE TINE v i e R R R (0.4 +0,0125-D).
rjae D — nesuanus yactorsl, K.

JleBuanuss mnapasutHo UM cursaza Ha OCHOBHOM BBIXOJIe TeHeparopa B IIoJioce
moaympytomux yactot ot 20 I'u 1o 20 kI’ B pesxxume HK He Gornee.........ooeecvvvienenne. 20T+ IO'S-f,
rie f — ycranoBnennas yacrora, [

Jepuammsi napasutHoil UM curHaza Ha OCHOBHOM BBIXOJIE TeHeparopa B IIojoce
monymmpyromux dactor ot 20 I'm no 20 xI'n B pexxume BHyTpenHeid AM wmim BHeumHedn AM mpu
nojgaye Ha BXoax AM/UM rapmonmyeckoro curHana c¢ ammautymod  (1,0+0,1) B, T'm,
MR 2 ) D ol B e 0 0 b i e B 25 T+ 10%£+ 0,01-FamM,
rae f — ycranosiennas yacroTa, I'1;

Fam — ycraHOBieHHas 4HacTOTa BHYTPEHHErO0 MOJIyJUpYIOIIero curiaia AM wuiam dyacrora
BHELLHET0 MOy Iupytomero curana AM, ['u;

M — ycranosiennbli koaddunuent (rnybuna) AM, %.

B pexume BHYTpeHHEH aMIUTUTYIHO-UMIYILCHOW Moayasiuun (MM) reseparopsl BBIIAIOT HA
OCHOBHOM BBIXOJIE MMITYJIECHBIE CUIHAJIBI CO CIIEIYIOMMMHU apaMeTpaMHu:

=~ ATTTENBHOGTE IIMITHIIBECA (iiiiiiiiiiiaisiasivessivssvissasiviniasavissssvesssosisvaaiavvaiosssvis ot 100 nc go 20 c;
1575 e Tadi o e o S NS PO OO ORI PR i .. ot 140 ne o 30 c;
- IMCKPETHOCTh YCTAHOBKH JTATEILHOCTH UMITYJIbCA U NEPHOa TIOBTOPEHHUS ............... 10 Hc.

B pexume xaymeit UM, npu nomgade MMIyabCOB MOJOKUTEIBHOM MOISPHOCTH ¢ aMIUTHTYIOH
or 1 10 3.3 B1 réaeparop BbIAACT HA OCHOBHOM BBIXOJIC MMITYJIBCHBIE CHI'Hallbl CO CICOYIOIIHMHA

[MapaMcTpaMHu.

S T s S B Rt b SN S SN S S, S U A ot 30 ue 110 20 ¢;

= BICTENEROCTE MMITYIBER i s i i i ks so s Shsaas avs ot 100 He go 20 c;

- JUCKPETHOCTh YCTAHOBKH JIUTEIBHOCTH M BAMEPHKKH .eeriiiiiiiiieiiierenrieeeceesssianaeeeae s 10 HC.

B pexume Buemnedt MM reneparopnl oOecrieuMBaiOT MOJIYJISIMIO CHIHAJIa Ha OCHOBHOM
BBIX0JIC BUICOUMITY THCAMH MOJIOKHUTEILHOM MOJSIPHOCTH ¢ aMILTUTYI0U, B ... or 1 mo 3,3.

IIpenensl nomyckaemoit abcoMOTHONH NOrPEIIHOCTH YCTAHOBKH JUTUTENbHOCTH BYU-nmnynbca B
peskume UM ot BHyTpeHHero ucrtounuka (pexum «BHYTP»), a Takke JUIMTEIBHOCTH U 3aAEPIKKH
BeixogHoro BYU-ummynsca B xaymem pexume WM (pexxum «3AIl») Ha OCHOBHOM BBIXOZE
TEREBATIRN, U i st s e s A A R AR Rt + (50 HC Jrl()'f'-t,,CT e
IJIe Tyer — YCTAHOBJIEHHOE 3HaUeHHe JnuTensHoctd BU-ummynbea.

[Ipenensl gomyckaeMoif TOTrPENIHOCTH YCTAaHOBKM II€pHOJia IIOBTOPEHHMs BhixojgHoro BY-
uMmiryasca B pexxume UM ot BHyTpeHHero ucrounuka (pexum «BHYTP») ma ocHoBHOM BhIXOJIE
£t iy 3 AR RRALIRRARA €3 ATV .1 OO0 O SO W 1= SO 0 SO OISO O + 10'6-TW.
rae Tyer — ycTaHOBICHHOE 3HAa4YEHHE NepHoa noBTopeHus BU-ummyibca.

Otnuune mmrensHocTd BY-uMIynbca Ha OCHOBHOM BBIXOJIE IeHepaTropa OT JTUTEIbHOCTH

MOJ_I,YJ'II/I[JYI'OLHGTD HMIIy."IBCEl B ]DC}KHMC MM OT BHEMNIHETND HCTOYHHEKA HE BBIXOIHUT 34 TIpCI[CJ'[]:I
................................................................................................................................................. + 100 He.
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v nurensHocTh hpoHTa U JUIUTENBHOCTE cpe3a BU-uMIyibca Ha OCHOBHOM BBIXO/IE I'eHepaTopa
pexxume WM nmpu  MoOAaynsiMM  OT  BHYTPEHHEr0 M BHEIIHEro  HMCTOYHHKA, HC,

T e b e~ o T S e Sl | S S Sl il des 50.
HepasnomepHocts Bepummabl BU-umnynbca Ha OCHOBHOM BBIXOJAE reHeparopa, %,
STER IRl (o oull Nt Sy e O DRI [N WO S0 | s DTN (L | % e e RCoRe W 10.

Ocnabnenne BBIXOJAHOTO CHTHajJa B TMay3e MEKIY HMIYyJIbcaMH Ha' OCHOBHOM BBIXO/E
‘FE‘HE‘])&TOpa., B 3aBHCHMOCTH OT YCTaHOB.‘TCHHOﬁ HBCYLU,GI‘;I JacTOThI HaA OCHOBHOM BBLIXO/IC reHepaTopa,
nb He donee:

10155 0 va Yoo 6 S s g oW (0 B 1) ) s OO O O O D S S 70;
- JUTA YACTOT CBBIIIE 8 JIO 12 TTTTIL oureeeiiiriinieeieiriiieseestineseersnsseesrenseesssssssssssnsessnrnnssssssrnnssssssnns 60;
B 180 £ £ Vo 0 50 21003 (<3 G003 (o 100 R TR [ o p i e S o s SRl st o i e e 50.

Koadpdunuent crosueit oauel mo uanpsskenuio (KCBH) ocHoBHOro BeIXOIA reHeparopa, B
3aBUCHMOCTH OT YCTAHOBIEHHOM MOINHOCTH CHTHaja Ha OCHOBHOM BBIXOJE TeHeparopa,
He 6ounee:

« ISt MOIMBOCTH He MEHEE 3 JIBM (2 MBT) . ccevvivinsnsvsinmsiomsisnisissssosnssssissssosonsisaseavarenisnnsa 25

= JS MOIIHOCTI MEHEE 3 [IBM (2 MBI i enibrassmssissisinsnsasussssosionsssssrasismmstnivsssssisssanis 1.9.

BpeMms ycranoBIeHHsI pabodero peskuMa, MUH, HE DOJIEE ......ccecverireeieriureeeereereeeassnneesesseennns 30.

BpeMst HETPEPRIBHON PABOTHE, U, BB MEHEE ... v imsiwsisisssnsisivasssons i snivbas iovassvasinvnisiissnte 24,

MorHoCTb, noTpedisieMas reHepaTopaMu 0T CETH MUTAHUS PH HOMHUHAIBHOM HampsKeHUH,
BiA; HEBONEE s v i s i e s ms i et n s s s 150.

YpoBeHb TUIOTHOCTH TMOTOKa SHEPruM  cpepxBbicokodacTOTHeIX (CBY) wu3mydenuii,
C03/1aBaeMBbIX F'€HEepaToOpaMyu Ha pacCTOSHUM | M OT HUX, B, HE GO0 i 107.

YpoBeHb 3ByKa, CO31aBAEMOTO IeHepaTOpOM Ha pacCTOSHUH | M oT HuX, Ab, He Oonee ... 60.
["abapuTtHbie pazMepbl, MM, He Oollee:

3.4 3 : (P P T, et re e 487,
s 0o OO | ) "W N NN .. | ol = SO S .. S-SRI 498:
e 136.
Macea regeparopa (D63 VHAKOBKIT), KT, HE BOREE...ccmscssisminssssnssavassssmssssnstonssissinssississssnmmss 15.
PaGouue ycrnoBHs sKcIuTyaTanum:

- TeMIIepaTypa OKPYKaAOMEro BO3AYXA, “C..rrriiviiiieiiiirieiiiiiiceeeeins ot munyc 10 go mmoc 40;
- OTHOCHTEIbHASA BIAKHOCTD BO3AYXA, Y0.cueerreiiriririacveannns 98 pu Temneparype mmoc 25 °C;
- arMocdepHoe HaBaeHne, KI1a (MM PT. CT.) coveorveviveiieerieenieens ot 60 1o 106 (ot 450 mo 795).
[penenbibie YCIOBUS:

- IpeieIbHAS TTOHMKEHHAA TEMIEPATYPA, C..oovriivieireeririnsrneesnesesesssesssssssassssesssas muHyc 50,
- IpeiesibHas MOBBIIEHHAS TEMIEPATYPA, PC oovvvrriiiiiiirieeeiiireeeeseinreresssnreesessaeeesns moc 60.
Cpennsia HapaboTka Ha 0TKa3 (T,) reHepaTopa, U, HE MEHEE .....cocrvervveensrsssessnaesaessnessns 15000.

DieKTpuYecKas MPOYHOCTh H3OJSIMH CETEBBIX IErel reHeparopa OTHOCHTEIBHO Kopiyca
BBIZICPKUBAET Oe3 Mpo00s ¥ MOBEPXHOCTHOTO MEPEKPBITHS UCTIBITATEILHOE HaNpshkeHue, B:

~ ORI VERBRMAR . byl bbbk b o b o Sabalisbsssssbvinsions 1500;
- B YCHOBHIX HOBBINCHHOH BAAKEOCTI  ..iixvurnssdavisssossnsnonesissannanssssasasnanssshhssnstarndetsrarsssonsss 900.

DNEKTPUYECKOe CONPOTHBICHHE M30JSALMN  MEXKIY CETEeBbIMH BBIBOJAMH M KOPILyCOM
reseparopa, MOMm, He MeHee:

- B HOPMAJIBHBIX YCIIOBHAX TIPHMEHCHMA ...cvviiiiiiiiiiiiiiiiiiisiiiraiiiaiiarssisissiiisnsistsssssaisssassssrsssnss 20,

- OpU TIOBBIIIEHHOW TEMIIEPATYPE OKPYIKAIOUIETO BOBIMYXE. . vveevvrrrerrerseersesuesseersessessaessessas 34

- B YCJIOBUSX IOBBIIIEHHON OTHOCHTEITBHOM BIAMKHOCTH ...vveevveeseseneeensessseseesseessnessessasssessessees 2.

DNIEKTPUUECKOE COTPOTHBICHHE MEXKAY 3QKUMOM (KOHTAKTOM) 3alIMTHOIO 3a3eMIIEHUS U
KOPRYCOM. TCHEDETODA, OM, HE BOTIBE. .. ivercorsrmsrmimsassnissnsssrmenssressrinsunssasestosmsnssssinsnnssssrasamessnssonyssnasss 0,1.

3HAK YTBEPI/KAeHU THIIA

HaHOCHTCS THIOrpadgcekuM cmocobOM Ha TUTY/IBHBIN JIMCT KCIUTyaTallMOHHOW JHOKYMEHTAllMd U Ha
JIMLEBYIO MaHelb [eHepaTopa B BU/IE HAK/IEHKH.
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LIEKTHOCTBH CPEACTBA H3MepeHuil
KoMInekTHOCTE cpeicTBa H3MEPEHHIl IIpuBeieHa B Tabuuie 2.

© [abmuna 2
Kon- '

HaumenoBanue, THm O6o3nauenue 5o [Ipumeuanue
1 I'eneparop CHI‘HuaJ]OB X THCK .411653.003 1
BbICOKOYACTOTHRIH 1'4-230
2 KomniekT KoOMOMHHPOBAaHHBIH B COCTaBE:
3 Uluyp nuranus SCZ - 1R 1 |MSL
4 Kabenb coeuauTenbHBIH BY 4.852.517-08 3 | 517-08 («OaiioHeT»)
5 KabGenp coennuurenbapii BU 4.852.793-01 1 | 793-01 (7/3)
6 Kabens KOIT 4.854.130 1 4.854.130
7 3UII B cocrase:
8 Beraska maskas BII2B-1B 1.6 A [OH00.481.305TVY-P 4
250 B
9 DkcruryaraimoHHas JOKyMEHTAIs:
10 PykoBoACTBO 110 3KCIUTyaTalllH, THCK.411653.003P> 1 PykoBozcTBO 110
yacTs 1 JKCIUTyaTaluu
11 PykoBoACTBO 110 3KCIUTYaTaIlUH, THCK.411653.003PD1 CxeMmBl aNIeKTpuYecKue
4acTh 2 NPUHLIMITHAIBHEIE,

1 MEPEYHHU HJIEMEHTOB K
pa3MelIeHHe IEMEHTOB
Ha y3J1aX MeYaTHbIX
12 ®opmystsp THCK.411653.003D0O 1
13 Slumk yKIaqouHbIi THCK.323365.003 1
[ToBepka

ocymecTnigerca no pasueny 7 «llosepka npubopa» nokymenta THCK.411653.003PD «I'eneparop
CUTHAJIOB BBICOKOYAacTOTHBIH [4-230. PykoBoacTBOo mo skcrutyaraiuu. Yacte 1», yTBEpKIEHHOMY
pykoBomrenem ['II CU ®BY «'HML] Munobtoponst Poccun» 21.04.2013 .

OcHOBHBIE CpencTBa ITOBEPKH:

- qactoromep yHuBepcaibHblit U3-89 (per. Ne 47058-11): mmanazon wacror ot 0,001 I'm mo
37,5 I'Tu, nuamasoH wu3MepeHuil BpeMeHHBIX HHTepBasoB OoT 10 mHe m0 1000 ¢, paspemaromas
criocoGuocTs 3-10 1 ¢):

- kommaparop uyactotHbeiii YK7-1011/1 (per. Ne35168-07): MCTOYHMK BBICOKOCTAOMIIBHOTO
curHaia 4acToTol S MI'H, mpeiens! JomycKaeMoii orpemsocTs yactothl + 107

- aganmm3atop crekrpa C4-85 (per. Ne 24596-03): aumanazon yactor ot 0,009 no 6000 MI 1,
nonoca o63opa (Il.s;) He menee 20 MI'n, momoca mpomyckanus 1 MI'n, npenenst aomyckaeMoi
IIOTPELIHOCTH U3MEPEHUI OTHOIIEHUS ypoBHe# + | 1b;

- partMerp nornomaemoit momHoctn M3-90 (per. No 11477-88): nuanazon uszMmepeHuit
mommoctu ot 10" o 5-10° Br, KCBH me 6Gomee 1.4, npeneabl J0MycKaeMOH MMOTPEITHOCTH
u3MepeHuii MomHocTu + 6 %,

- TEHepaTop CHUTHAJIOB BblcoOKO4AacTOTHBIM [4-229 (per. Ne 48133-11): cuHTE3MpOBaHHBIN
UCTOYHMK curHana ot 4 go 20 MI'n, nmana3zoH ycTtaHOBKH ypoBHA curHaia ot 100 mo 800 mB,
HecTabHIIBHOCTE YacToThl He 6onee 1-107° f, re f-ycranosnenHas yacrora, I'i;

- ipubop st u3mepenus ocnabiaenus JIK1-26 (per. Ne 38361-08): nuamazon yactor oT 5 10T
18 I'T'n, muuamuueckuit auamason jgo 120 nb, npenensl A0MycKaeMOM MOIPEIIHOCTH H3MEPEHH
ocrnabnenns = 1 ob:
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y :(aHaJlma'rop cinextpa E4440A ¢ onumeit n3mepenus ¢azopbix mrymoB (Option 226), ¢. Agilent
~ nologies, E4440A Option 226 (per. Ne 35425-10): nwmanazon wuacror or 9 kl'm gmo
I'T'u, nuHamMudeckuii anana3on u3Mepenus crextpa 80 1B, mpeaensl A0MycKaeMoi MOrpenIHOCTH

sMepeHui ypoBHs MolIHOCTH = 1 ab;

- U3MepuTens MoAyIsaK BeruncnutenbHbiii CK3-45 (per. Ne 9331-94): nuanazon Hecymmx
yactor ot 0,1 no 10000 MI'n, amanazon momynmupyrommx gactot ot 0,02 mo 200 kI, nuanason
usmMepenuit gepuarmit ot 1 ['n 1o 1 MI'n, npenensl gomyckaeMoil MOrpeUIHOCTH U3MEPEHUH JIeBHAIIHH
+ 2 %, nuanason usMmepseMmblx KodpdunuenroB AM ot 0,1 mo 100 %, npenensl ponyckaeMoi
MOrPEIHOCTH U3MepeHuit + 2 %, mpeaesnsl J0MycKkaeMoi NMOTpeIHOCTH U3MepeHui Koadduiuenta
rapmoHuk orubatomeit ot 1 1o 10 % B puanazone moay mpyroumx gactot ot 0,03 mo 7 kl'n;

- ocrmuutorpad C1-92 (per. Ne 8253-81): koadduuuent pazgeprkn ot 0,1 Mrc/cMm 10 5 c/em,
nosnoca He MeHee 200 MI', 1Ba kaHana, npeaensl A0MyCKaeMOoH NOrpeHrHOCTH u3Mepenuit + 2 %;

- uamepurens KCBH nanopamusiii P2-137 (per. Ne 44619-10): nuamazon wactot oT 2 mo 18
['Tu, namanason usmepenuiit KCBH ot 1,03 1o 5.0; npemens! qonyckaeMoit MOrpeiHoCTH H3MEpeHuit
KCBH =+ (3K.. .5K)%.

JlonmyckaeTcs npUMEHEHHe aHAJIOrMYHBIX CPEJICTB MOBEPKH, 0OecreunBaroluX onpeaeacHe
METPOJIOTHYECKHX XapakTepucTuk nosepsemsix CH ¢ Tpebyemoit TOUHOCTEIO.

Cpeenust 0 MeTOIMKAX (MeT0/1aX) H3MepeHH
ITPHBCICHBI B OKCITYATallMOHHOM JOKYMCEHTE.

HopMaTuBHBIE M TeXHHYECKHE JOKYMEHTbI, YCTAHABIMBAIOINE TPeOOBAHHA K I'eHepaTopam
CHI'HAJIOB BbICOKOUYACTOTHLIM ['4-230
I'OCT P 8.562-2007 «I'CH. I'ocynapcTBeHHas MOBEpOYHAsA CXeMa JUIS CPEACTB M3MEpeHUH
MOIIHOCTH U HAMPSDKEHMs! IIEPEMEHHOI0 TOKA CHHYCOHIAJIBHBIX JIEKTPOMAarHUTHBIX KOJICOaH it
THCK.411653.003TY «I'enepatop curHasoB BbicokouacToTHbId ['4-230. Texuuueckue
YCIIOBHAY

HsrorouTens

AKIHOHEpHOE 0011ecTBO «Hayuno-nipon3BoicTBEHHAS bupma «TEXHOKC»
(AO «HIT®D «Texnosike»)

IOpumueckuii (mourosslit) ajgpec: 105484, r. Mockga, yi. 16-st [Tapkosast, 1. 30

WUHH 7719247218

Tenedon/dpakc: (499) 464-23-47, 464-59-81.

E-mail: mail@tehnojaks.ru

HenbrraTenbHbiii neHTp

['ocymapcTBeHHBIH LEHTp HCHObITaHWHE cpeacTB u3MmepeHuit DexepanbHoe OrODKETHOE
yupexzaenue «laBHbli HayuHbIl MeTposorudeckuit neHTp MunuctepcTBa 0oboponsl Poccuiickoii
@eneparun» (I'IU CU OBY «I'HMII Muno6oponsr Poccun»)

FOpummueckuii (noutossiit) anpec: 141006, Mockosckas obsacts, r. Merrumy, yi. Komaposa, 13

Tenedon: (495) 583-99-23, daxc: (495) 583-99-48

Arrecrar akkpexautanuu ['IIM CHU ®bY «'HMI[ Munoboponsl Poccuu» 1o mnpoBeEHHUIO
UCIIBITAHUH CPeJICTB H3MepeHuit B 1enax yreepxkaeHus Tuna Ne 30018-10 ot 05.08.2011 r.

3amecTUTEh

PykoBomurens ®enepaibHOr0
arcHTCTBA IT0 TEXHUYCCKOMY
PEryJIMPOBAHUIO M METPOJIIOTHH

A.B. Kynemos

2018 r.
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