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BBenenue

3emHas noHocepa (manee — moHocdepa) Bcerjga ObUTa 0OBEKTOM MpPaKTHYC-
CKOT0 MHTEpeca HCClieJoBaTeNel, MOCKOJIbKY Oblila 0OHApYKeHa UMEHHO T0 €€ BIIus-
HUIO HAa PaCIIPOCTPAHEHUE PATUOBOIH — SIBJICHUIO, UMEIOIIEMY IMOYTH HEOTPAHUUYECHHOE
MPaKTUYECKOE MPUMEHEHHUE B )KM3HU YEJIOBEUYECTBA.

3a 6onee yem 50-JETHIOI UCTOPUIO MOHOC(EpPHBIX HAOIIONCHUN B CUITY pslia
MPUYUH HE OBLJIO CO3JJaHO PYKOBOSIIETO TOKYMEHTA, PETIAMEHTUPYIOIIETO 3TOT BUJT
HaOmoaeHu. B HacTosiee BpeMsl Ipy MOJEPHU3ALMK TOCYJapCTBEHHOW HabII0/1a-
TEJILHOW CETH U BOCCTAHOBJIEHWU UOHOC(HEPHBIX HAOIIOJaTEIbHBIX TYHKTOB BO3HUKIIA
ocTpasi HEOOXOJIMMOCTh B pa3pabOTKe JaHHOTO T0KyMeHTa. HacTosmuii pyKoBoasIui
JIOKYMEHT OpPTaHU3aIMOHHO BOUIET B «PyKOBOICTBO MO HOHOC(EPHBIM, MATHUTHBIM U
reauoreopuznueckuM HaOIOICHUSIMY, KOTOPOE MPEIIoaracT BITYCK 4 yacTei:

yacTh | — «MoHochepHbie HAOTIOAECHUS»,

yacTh [I — «MarautHele HAOJIIOACHUS,

yacTs III — «'enuoreodpuzndeckre HAOIIOACHUSY;

gacTh |V — «llepenava onepaTUBHBIX JaHHBIX HAOMIOIEHUN U OpraHU3alus yaa-
JNEHHON TEXHUYECKOU MOIIEPKKI.

B nacrosmmi pykoBOASIIMN JOKYMEHT HAMEPEHHO BBEICHO CIIPABOYHOE MPHU-
JoxxkeHue A 1o pusuke noHOCQEPHI 111 TEOPETUUECKOMN MOJITOTOBKH OMEPaTOPOB C 1ie-
JIbI0 TIOBBIIIEHUS JOCTOBEPHOCTU PE3YJIbTATOB HAOJIOJICHUM, UCKIIIOYEHUSI OLIMOOK
pu 00pabOTKEe HOHOTPAMM.

OCHOBHBIE TTOJIOXKEHUSI HACTOSIIIETO PYKOBOIAIIETO JOKYMEHTA YUUTHIBAIOT TPE-
OoBanus MexayHapoanoro HaydHoro paauocoro3a (URSI), BecemupHoit Mmereopoito-
rudyeckor opranmzanuu (BMO), pacnpoctpassiomyecss Ha MEXKIYHAapOJIHYIO CETh

HOHOC(hEPHBIX HAOIOCHUMH.
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PYKOBOJSAIMUIN TOKYMEHT

PYKOBOICTBO IIO HOHOC®EPHbBIM, MATHUTHBIM U
I'EJJUOI'EO®PU3NYECKHUM HABJIOJEHUAM
Yacts |

HNonocdepubie HAOMI0AeHUSA

Jlata BBenenus — 2015-12-01

1 ObnacTh NnpuMeHeHnst

Hacrosimmii pykoBOAAIINMKM TOKYMEHT YCTAHABIMBAET OPraHU3ALMIO, MOPSIOK
IIPOBENICHUS], OCHOBHBIE IPUHIIMIIBI, METO/IbI U CPECTBA HOHOC(HEPHBIX HAOIIOICHHUI U
pa3paboTaH B LENIIX 00eCIICUeHHs €TMHCTBA HAOJI0/IEHUH, TOCTOBEPHOCTH, (D (PEeKTHB-
HOCTH, KaueCTBa U3MEPUTEIILHON NMH(OPMAILIMH U [IEpeAadn Pe3yIbTaTOB HAOIIOACHUI
NOTPEOUTEISIM.

Hacrosiuii pyKoBOASsIINUN JOKYMEHT SIBJIIETCS 00s13aTEIbHBIM JOKYMEHTOM IPU
BBINIOJIHEHUH HMOHOC(EPHBIX HAOJIOJEHHM HAa TOCYIapCTBEHHOM HAOIIOAATEIbHON
cetu. HacTosmumid pyKOBOASIIIMI JOKYMEHT NPEAHA3HAYEH 1Sl UHKEHEPHOTO U TEXHU-
YECKOro MepCoHalia HaOMIoAaTeNIbHbIX MOPAa3AEICHUI CTAlIMOHAPHBIX TyHKTOB HOHO-
c(epHbIX HAOJIIO/IEHUH, COTPYAHUKOB METOAMUECKUX TPYII MEXPErHOHAIBHBIX TEp-
PUTOPHUAJIBHBIX YIPABIECHUN MO TMIPOMETEOPOJIOTMM U MOHHUTOPHUHIY OKpY Karolen
Cpelbl U IIEHTPOB (00JIACTHBIX, KPAEBBIX, PECITYOJIMKAHCKUX) 10 THAPOMETEOPOJIOTHU
Y MOHUTOPHUHTY OKPY’KarOIEeH Cpepl.

Hacrosimmii  pykoBOAsIIMNA JOKYMEHT MOXET OBITh IOJE3€H COTPYIHHKaAM
HAy4YHO-UCCIIEI0BATEIbCKUX YUPEKACHHUM, UCTIOIB3YIOIUX HOHOC(hepHYI0 nH(pOopMma-
IIUIO, a TaK)Ke MPEIoIaBaTessiM U CTyJIeHTaM NPOQPMIbHBIX yU4eOHBIX 3aBEACHUN NpU
n3ydeHuu Kypca «Puznka atMocpepbl U THIPOCPEPHI».

Hacrosiuii pykoBOAsIIUNA JOKYMEHT MOXKET OBbITh MCIIOJIBb30BaH JAPYTUMHU Be-
JIOMCTBAaMH, 3aHUMAIOLTUXCS HOHOC(HEPHBIMU HAOTIOACHUSIMH B YACTHU UCTIOJIb30BaHUS
JTAHHBIX HAOJIOACHUI C LIETBI0 ONEPATUBHOTO OOECreYeHusl moTpeduTeneil reopusu-

4yecKoil nHpopManuen.
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2 HopMaTuBHbBIE CCHLIKH

B HacTosiemM pyKkoBOISIIEM TOKYMEHTE UCTIOIB30BaHbI CCHUTKU Ha CIEAYIONINE
HOPMATHBHBIC JOKYMEHTHI:

I'OCT 12.0.003—74. Cuctema crangapToB Oe3omacHOCTH Tpynaa. OmacHbele H
BpEIHBIC TPOU3BOACTBEHHBIC (hakTOphl. Kiaccudukarus;

I'OCT 12.0.007-2009. Cucrema cranmaptoB Oe3zomacHocTH Tpyna. Cucrema
yIpaBJICHHS OXpaHOH TpyAa B opranm3aiuu. Oomue TpeboBaHus 1Mo pa3padoTKe, IpH-
MEHEHHIO, OIEHKE U COBEPIICHCTBOBAHUIO;

'OCT 12.0.230-2007. Cuctema crangapToB Oe3omacHOCTH Tpynaa. CHCTEMBI
yIpasieHus oxpaHoil Tpyaa. O0uue TpeboBaHus;

I'OCT 22261-94. CpenctBa u3MEpEeHU IEKTPUIECKIX M MAarHUTHBIX BEJIHMUMH.
OO011Ke TEXHUYECKUE YCIIOBHUS;

I'OCT P 1.0-2012. Crannaptuszanus B Poccuiickoit deneparmu. OCHOBHBIE T10-
JIO’KEHUS;

I'OCT P 8.563-2009. I'ocynapcTBeHHas cucTeMa 00ecTiCUeHUs €IMHCTBA U3MeE-
penuii. MeTouku (METObI) U3MEPEHUIA;

I'OCT P 8.654—-2009. TpeGoBanus K MporpaMMHOMY 00€CTIEUEHUIO CPEJICTB U3~
MepeHuit. OCHOBHBIE MOJI0KEHHS;

I'OCT P UCO 9001-2008. Cuctembl MeHeHKMEHTa KadecTBa. TpeboBaHus;

I'OCT PB 0015-002—2012. Cucrema pa3paObOTKH ¥ IIOCTAHOBKH IMPOTYKIIMHU Ha IPO-
n3BoZACTBO. BoeHnast Texauka. Cucrema MmeHemxMeHTa kadectBa. OOrmue TpeOoBaHMs;

PJ1 52.04.567-2003. ITonoxxeHue o rocy1apcTBEHHON HAOII01aTeIbHON CETH,

P 52.14.610-99. Tlonoxenue o ciuyx6ax crangaptuzanuu DenepaibHON
cimyx0b1 Poccuu 1o ruipoMeTeoposIoTii 1 MOHUTOPUHTY OKPY KAIOIIEH CPeIbl;

P 50.2.077-2011. T'ocynapcTBeHHasi cucteMa OOECIeUeHUsl eIUHCTBA U3Mepe-
HUi. VcribITanus CpeICcTB NU3MEPEHUN B LIEIAX YTBEPKAEHU TUma. [IpoBepka 3amuTsl
IIPOTPAMMHOT0 00ECTICUCHUS;

MU 2891-2004. Pekomennarms. ['ocynapcTBeHHas: cicTeMa 00eCIICUeHHS €IMHCTBA

n3Mepenuii. O6mme TpeOboBaHMs K MPOTPaMMHOMY 00E€CTICUCHHIO CPEJICTB M3MEPEHUH.
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3 TepMHHBI U ONIpe/ieJIeHUsI

B HacrosimiemM pyKoBOJAIIEM JOKYMEHTE IPUMEHEHBI TEPMHHBI C COOTBETCTBY-
IOLUMHU OIPENEICHUSIMH.
3.1 aBpopajbHasi 30Ha: O0IacTh TOBEPXHOCTH 3eMJIM HIUPUHON B HECKOJIBKO

rpaaycoB, HaJ KOTOpOﬁ HanOoJIee YacTo Ha6J'II-0I[aIOTCH IMOJIPHBIC CUAHUA.

3.2 aTrectauusi MeToAMK (MeT0I0B) U3MepeHmii. VccnenoBanre u moaATBeEp-
KJIEHUE COOTBETCTBUS METOAUK (METOJ0B) U3MEPEHUI YCTAaHOBJIEHHBIM METPOJIOTHYE-
CKHM TpeOOBaHUSM K UBMEPECHUSIM.

[COCT P 8.563-2009, mynkr 3.1, 3.2]

3.3 BepTHKAJIbHOE PAJAN030HIMPOBaHUE HOHOCHepbI: 30HIUPOBAHUE HOHO-
cdepsl IpyU TOMOIIY PAAUOCUTHATIOB B JIMAMA30HE PaMOYacTOT, COOTBETCTBYIOIIUX
JIMana3oHy MCCIEAYEMbIX IUIa3MEHHBIX YacTOT HMOHOC(HEphl M HM3Iy4aeMbIX BEPTH-
KaJIbHO BBEPX OTHOCUTEIBHO MOBEPXHOCTU 3€MIIH MIPU YCIOBUH, YTO TOUKU U3ITyUCHUS
Y TIpUEMA COBMENIECHBI.

3.4 BO3BpPaTHO-HAKJIOHHOE PaJANO030HIAMPOBaHUe HoHOchepbl. HakxmonHoe
30HJUPOBaHKE MOHOC(HEPHI, MPYU KOTOPOM MPUHUMAIOTCS OTPAKEHHBIC WM PACCESH-
HbIE€ B 00paTHOM HaIPaBJICHUH OT MOBEPXHOCTU 3€MJIM UK OT HOHOC(HEPBI PAUOCHT -
HaJIbl, U3Ty4YEHHBIC U3 ITOTO KE MyHKTA.

3.5 BHe3anmHoe HMOHOCGepHOe BO3MYylleHue: Pe3koe yBelnnueHne KOHIEHTpa-
IIUU DJIEKTPOHOB B 001acTu D moj AeiicTBUEM pEeHTTE€HOBCKOTO U3 TyUYEHHS COJITHEUHOM
BCIBIIIKH, KOTOPOE IPUBOJUT K MPEKPAILIEHUIO KOPOTKOBOJIHOBOM paIMOCBSI3U HA BCEM
OCBEIIEHHOM IOTyLIapUH 3EMIIH.

3.6 BHelIHee paauo30HAUPOBaHMe HOHOC(epbl: BepTukaabHOe palo30H M-
poBaHue MOHOC(HEPHI, TP KOTOPOM H3ITyUEHUE U MPUEM CUTHAJIOB MPOU3BOATCS Ha
HMCKYCCTBEHHOM CITYTHHKE 3eMJIH.

3.7 BbICOKOOpPOUTANBbHAS paguoTomMorpadusi: MeTon momydeHus TpEéxmep-
HBIX pachpe/iesIeHuH KOHIIEHTPAIMU 3JIEKTPOHOB B MOHOC(]Epe, KOTOPhI B Ka4eCTBE

HNCXOOHBIX JAHHBLIX HMCIIOJB3YCT CMHXPOHHBIC U3MCPCHUS PA3HOCTHU (1)3,3 KOT'CPCHTHBIX
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PaMOCUTHAIOB OT HECKOJBKHX CITyTHHKOB, BXOSIINX B BEICOKOOPOUTAILHYIO CITYT-
HUKOBYIO CHCTEMY, B HECKOJBKHX IMyHKTaX MpuéMa, pa3HECEHHBIX O MOBEPXHOCTHU
3emun.

3.8 BbICOKOOPOUTAIbHAS CIYyTHUKOBAasi HABUTaMOHHAasi cucTtema: Crucrema
r7100aTbHON CIYTHUKOBOW HaBUTAIMH, (YHKIIMOHUPYIOIIHME Ha OpOHWTax MOpsIKa
20 000 xm.

3.9 BBICOTHO-YACTOTHAS XapakTepucTuka: YacToTHAs 3aBUCUMOCTD JCHCTBY-
IOIUX BBICOT OTPAXCHUS OT HOHOC(EPHI paAHOCUTHATIOB.

3.10 peiicTByI01Ias1 BHICOTA: Y CIIOBHAs BHICOTA OTPaXEHHs OT HOHOC(hEPHI pa-
JMOCUTHAIIA, OTIpe/ieTisieMast 0 BPEMEHH 3aJIEPKKH MKy Mepeaadeii 1 mpruéMoM OT-
paxEHHOTO OT MOHOC(hEPHI CUTHaja NMPU BEPTUKAIBLHOM MaJICHUH B MPEANOI0KEHUH,
YTO CKOPOCTh PacCIpOCTPAHEHHS CUTHAJIA TIOCTOSTHHA M paBHA CKOPOCTH CBETA B BaKy-
yMe.

3.11 nonusanusa armocgepni: O6pa3zoBanue B arMochepe CBOOOTHBIX IIEKTPO-
HOB ¥ HOHOB U3 3JIEKTPUICCKH HEUTPATBHBIX aTOMOB W MOJICKY!I.

3.12 nonorpamma: I'paduueckoe M300paKeHNE YACTOTHOW 3aBUCUMOCTH JICH-
CTBYIOITUX BBICOT CUTHAJIOB, OTPAKEHHBIX OT HOHOC(HEPHI, MOTYUSHHOHN MyTEM paro-
30HAUPOBAHUS HOHOC(EPHI HOHO30H]IOM.

3.13 uono3oua: PagnoTexHuueckoe yCTpPOUCTBO, SIBJISIONIEECS pajgapoM JieKa-
METPOBOTO JIMaNa3oHa, UCIOJIb3YEMbIM JIJIsl pau030HIUPOBAHUS HOHOC(HEPHI.

3.14 uonocdepa: O6macty aTmMmochepsl Ha BbicOTax BhIiie 50 KM, coaepkaas
CBOOOJTHBIE 3JIEKTPOHBHI.

3.15 uonocdepnasn 6ypsa: MonochepHoe Bo3MyIlieHHE, COMTPOBOXKIAIOIIEE Mar-
HUTOC(HEPHOE BO3MYIIICHHUE.

3.16 uoHocdepHoe Bo3MylieHue: M3meHeHue mapameTpoB HOHOC(HEPHI MOJ
JIEHCTBUEM BHEIIHUX (PAKTOPOB, HE CBSI3AHHOE C CYTOYHBIMU HJIM CE30HHBIMH Bapua-
IIUSIMH.

3.17 uonocdepnas Hadaw0aaTEIbHAA ceTh. CHcTeMa CTallMOHAPHBIX MOHO-

c(hepHBIX MyHKTOB HAOIIOIEHUH, TTPETHA3HAYCHHBIX ISl HAOIIOICHUI 33 COCTOSTHHEM
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nonocgepsl. MoHocepHast ceTb OTHOCUTCS K THIPOMETEOPOIOTUYECKON CETH ToCy-
JIapcTBeHHOM HaOmoaaTensHol cetu PJ] 52.04.567.

3.18 nonocgepnoe Hada0aaTEIBHOE MOAPAa3aeeHue. CTpyKTypHas €IMHULIA
OpraHu3aiyi HOHOC(HEPHOI HaOMI0IaTEeIbHON CETH, HETTOCPECTBEHHO BBIMOIHAIOIIAS
HAOJIOICHUS 32 COCTOSTHUEM HOHOC(EPHI B OJTHOM UITM HECKOJIbKHUX 3aKPEIIEHHBIX CTa-
UOHAPHBIX MyHKTAaX MOHOCHEPHBIX HAOMIOACHUHN, TAK)KE BBIMOIHSIONIAS IEPBUYHYIO
00pabOoTKy pe3ynbTaToB HOHOC(HEPHBIX HAOIIOCHUH U Iepeady WX 1O YTBEPKAEHHON
cxeme B ['enmoreodusnueckyto cinyx0y Pocrumpomera.

3.19 ucTuHHAas BHICOTA OTPAKEeHHUsI PAJAMOBOJIHBI B HOHOC(epe: Bricora, Ha
KOTOPOM NPOUCXOAUT OTPAKEHUE DIICKTPOMATHUTHOW BOJIHBI, MAJAKONIEH HA HMOHO-
chepy BepTHUKAIBHO.

3.20 uonocepuslii apeiid: JIBmxenne noHOCPEPHON MIA3MBI IO JCHCTBHEM
AIIEKTPOMATHUTHBIX MOJICH UK TUHAMUYECKUX MPOIIECCOB.

3.21 kpuTHYeckasi YacToTa cJiosi: HauBpiciias 4acTOThI paguou3TydeHus, pu
KOTOPOH €TI0l HOHOC(EPHI HE TOJIBKO OTPAXKAET BEPTUKAIBHO HAIMIPABICHHYIO PaJHo-
BOJIHY, HO Y IPOITYCKAET €€.

3.22 kpuTHyeckas yacrora cjos F2: Kpurtnyeckas yactora 0OBIKHOBEHHOM
PaJMOBOJIHBI, OTPAKEHHOM OT ciost F2.

3.23 makcuMajibHasi MpuMeHMMasi yacrora: HawuBpiciias dactota paauo-
CBSI3M JIJISI 33IaHHOM JAaTbHOCTH OJHOCKAYKOBOM Tpacchl, He npesbimaromniert 4000 k.

3.24 metoa noHoc(hepHBLIX HAOMIOAEHUIT: MeTo nccae0Banus, 3aKII0Yar0-
MIMICS B KOJMYECTBEHHOM OIPEACTICHIH 3HAYCHUI HOHOC(EPHBIX MMapaMETPOB U YCIIO-
BUII MOHOC(HEPHOTO PACTIPOCTPAHEHUS PATUOBOJIH, & TAK)KE B OILIEHKE KaueCTBEHHBIX
XapaKTEPUCTHK MOHOC(EPHBIX SIBICHUM.

3.25 MeToa KOrepeHTHBIX 4acToT: MeTos uccienoBaHusi HOHOC(HEPHI, OCHO-
BaHHBIN Ha JUCTIEPCUOHHBIX CBOMCTBAX TUIA3MBbI U 3aKTIOYAIONIUNCS B MPOCBECYNBAHUUT
noHOC(epbl palMOCUTHAIAMHU C KOTEPEHTHBIMU YaCTOTaAMMU.

3.26 HauMeHbIIasA IPUMeHuMAast YacToTa: HanuMeHnbias yactora, Ha KOTOPOu

HaJEKHOCTD PabOThI PAIUOIMHNAN COOTBETCTBYET MUHUMAIIBHO JOMTYCTUMO.
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3.27 HaAKJIOHHOEe PaAHO30HAMPOBaHME HOHOC(hepPbI. 30HIMPOBAHHE HOHO-
chepsl TPy TOMOIITY PAANOCUTHAIIOB MEXIY OTCTOSIIIIAMHE APYT OT Pyra Ha3eMHBIMH
ITyHKTaMH.

3.28 nmxHsas noHocdepa: O6macts noHocheps! Hike 140 kM, B KOTOpO# TH-
pOYACTOTa MOHOB MEHBIIIE YACTOT MX CTOJIKHOBEHHH ¢ HEHTPaTbHBIMU YaCTUIIAMH.

3.29 Hu3koopOuUTATIbHAN paauoToMorpadus: Metos mosydeHus: TBYMEPHBIX
pacrnpezieieHui KOHIEHTPALMHU 3JICKTPOHOB B HOHOC(Epe, KOTOPHI B KAUECTBE UCXO/I-
HBIX JIAHHBIX MCIIOJIb3YeT CHHXPOHHBIC U3MEPEHHSI Pa3HOCTH (ha3 KOTePEHTHBIX PaIno-
CUTHAJIOB OT OJHOTO HU3KOOPOWUTAIHLHOTO CIYTHHKA B HECKOJBKUX IMYHKTaX MpuEMa,
pa3HecEHHBIX BIOJb HAMIPABJICHUS €r0 MPOJETa.

3.30 Hu3koopOuTANBLHBI cmyTHMK: CryTHUK ¢ BbicoToM opOuthl oT 300 10
1500 kM.

3.31 onTumagnbHas padouasi yacrora, OPUY: Yacrora, paBHas 85 % ot Makcu-
MaJIbHOM IIPUMEHUMOU 4aCTOTHI.

3.32 onacHoe reqmoreogusudeckoe sisjaenue; OI'SL: [Ipouecc nwim sBieHmE,
BO3HHKAIOIIIEE B OKOJI036MHOM KOCMUYECKOM MPOCTPAHCTBE, KOTOPOE MO CBOCH UHTEH-
CHUBHOCTH, MacITa0y pacrpOCTPaHCHUS U MMPOTOKUTEIILHOCTH OKAa3bIBACT MM MOXKET
OKa3aTh MOpa)xarolee Bo3IeicTBrEe Ha (PYHKIIMOHUPOBAHUE TEXHUYECKUX M OMOJIOTH-
YECKUX CHUCTEM Kak Ha 3eMJie, TaK U B OKOJIO3€MHOM KOCMUYECKOM MTPOCTPAHCTBE.

3.33 moruionenne paauoBoJIH B HOHOCdepe. YMEHBIICHUE SHEPTHH PaATHO-
BOJIHBI BCJIEJICTBHE YaCTHYHOTO Tepexojia e€ B Jpyrue BUABI SHEPTUH B pe3ybTaTe
B3aUMOJICHCTBUS CO CPENIOH.

3.34 nporHo3 pacnpocTpaHeHUsi paauoBoJiH B HOHoc(epe: [Ipenckazanue
YCIIOBUM PACIpOCTPAHEHUS PAJAMOBOJIH MPU PA3TUYHBIX COCTOSHUSIX HOHOC(EPHI.

3.35 mMyHKT HalJawaeHus ceTu paguoromorpaduu: MonochepHsiii cranuo-
HApHBINA MYHKT HAOIIOJECHUS, 000PYIOBAHHBIN CETEBHIMH MTPOTPAMMHO-AMNMAPATHEIMU
KOMITJIEKCAMH MPUEMa CUTHAJIOB HU3KOOPOUTAIBHBIX M BBICOKOOPOUTATBHBIX CITyTHU-
KOBBIX HAaBUTAITMOHHBIX CHCTEM M OCYIIECTBIISIOMNKA X niepenady B LleHTpsr mpuéma

1 00pabOTKH CUTHAJIOB.
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3.36 paano3onanpoBanne uoHochepni: O600IIEHHOE HA3BAHNUE METOJIOB HC-
ClIeIOBaHMsI HOHOC(EPHI C MCTIONB30BAHUEM Tepeaun U (Win) IpuéMa CrieluaaIbHbIX
PaAMOCUTHAJIOB.

3.37 paauoromorpaduyeckuii paspe3 uonocdepsnl: J[BymepHoe ceuenue pac-
npe/esieHrs] KOHIIEHTPAIMHU AJIEKTPOHOB B HOHOCHEPE, MOTYy4aeMOE METOJIAMU PAJHO-
TomMorpaduy Ha OCHOBE U3MEPEHUN XapaKTePUCTUK MOHOC(HEpPhl METOIOM KOT€pPEHT-
HBIX YacToOT.

3.38 pedpakuusi paanoBoJIH B HoHOc(epe: VckpuBneHue TpaeKTOpUH pacipo-
CTpaHEHUS PaJMOBOJH BCIEACTBHE M3MEHEHHUS CKOPOCTH HUX PACHpPOCTPaHEHUs Mpu
MPOXO0XKICHUN Yepe3 HEOTHOPOAHYIO CPEly B MPUCYTCTBUNA MAarHUTHOTO MO 3EMITH.

3.39 puometp: CrienuanbHbIA paiuONPUEMHUK SISl HEIIPEPHIBHOTO U3MEPEHUS
YPOBHSI TIOTJIOMICHUSI KOCMUYECKOTO PaJAHOIIyMa B HoHOChepe 3emMitH.

3.40 puomeTpuyecKkHii MeTO HCCIeN0BAHNS HOHOC(hepbI: MeTo u3MepeHuit
MHTETPAJIbHOTO MOTJIOUICHHS B HOHOC(hepe 3eMITu paluOU3ITy4eHHs] KOCMUUECKUX UC-
TOYHHKOB.

3.41 cerb paguoromorpaduu: CoBOKYITHOCTh ITyHKTOB HAOJIOJICHUS CETH pa-
nuotomorpaduu u LlentpoB npuéma n 06padbotku curHaioB. CeTs paguoTomMorpadun
BXOJIUT B COCTaB MOHOC(EPHON HAOIIOAATEILHON CETH.

3.42 ckopocTh HOHU3aUMU. KOIMYECTBO aKTOB MOHM3AIIUM B €IMHUIE 00BhEMA
B €JIMHUILY BPEMEHH O] ACHCTBHUEM NCTOUYHUKA NOHHU3AIIH .

3.43 caoii F1: HimxHMi 13 1BYX MOHU3UPOBAHHBIX CIOEB, HA KOTOPHIE MOXKET
pacnagatbcest ooaacth F.

3.44 caoii F2: Bepxuuii u3 1ByX MOHU3UPOBAHHBIX CIOEB, HA KOTOPHIE MOXKET
pacmagatbes o0acth F.

3.45 cnopaguyeckuii ciaoi Es: Y3kuil HeperyinsipHo oOpa3yroluiics B CHILy TeX

VI UHBIX TeTHoreopU3nIecKnX yCcIOBUH Cloil Ha BbicoTax oosacTtu E.

3.46 cpeacTBo u3MepeHuii: TeXHHUECKOE CPECTBO, MPEIHAZHAYCHHOE JJIS U3-
MEpEeHUI U UMEeIoIee HOPMHUPOBAHHBIE (YCTAHOBIIEHHBIE) METPOJIOTUYECKHUE XapaKTe-
PHUCTHKH.

[PMI" 29-2013, nmyHkT 6.2]
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3.47 cTaHIMSA BEPTHKAJIBHOI0 PAIHO30HAUPOBaHUSA HOHOCPepbI: oHO30H T,
npeIHa3HAYeHHBIN [T TPOBEICHUS BEPTUKAIBLHOTO PAINO30HIUPOBAHUS HOHOC(EPHI.

3.48 cTaHUUs HAKJIOHHOTO PaJAMO30HAUPOBaHUs HOHOchepbl: MoHO30H],
npeaHa3HaYeHHBIN AT IPOBEACHHS HAKIIOHHOTO PaIn030HINPOBAHUS HOHOC(DEPHI.

3.49 cranuoHapHbIi MYHKT HOHOChepHBIX Hab 0AeHnid: KomIuiekc, BKITO-
qarouuil B ce0s 3eMeNIbHbIN YYaCTOK WJIM YaCTh AKBATOPHUH C YCTAHOBIICHHBIMU Ha HUX
npubopaMu U 000pyJOBaHUEM, TPEIHA3HAYCHHBIMH ISl ONPEEICHUS KOIMYECTBEH-

HBIX ITapaMCTPOB H KAYCCTBCHHBIX XaPAKTCPUCTUK I/IOHOC(i)epI)I.

3.50 TexHu4ecKHe CHCTEMbI H YCTPOHCTBA ¢ H3MEPHUTEIbHBIMU (DYHKIUSIMHU
TexHHUYeCcKUe CUCTEMBI U YCTPOICTBA, KOTOPBIE HAPSIAY C UX OCHOBHBIMH (DYHKUIHSAMHU
BBITNOJIHSAIOT U3MEPUTEIbHBIE (QYHKIIUH.

[TOCT P 8.674-2009, mynkT 3.13]

3.51 TpaHcuoHochepHOe paano30HAUPOBaHUE. Panno30HAMpPOBAHNE HOHO-
cthepnl Mexxy UC3 1 Ha3eMHOM CTaHIMEH BEPTUKATBHOTO PAAMO30HIUPOBAHUS HOHO-
cdepbl, KOTOPOE OCYIIECTBISIETCS B IBYX BapuaHTaX: MpsAMOe — MpuéM Ha 3eMJie CHT-
HaJ0B OOPTOBOTO MOHO30HAA U 00paTHOe — puéM Ha 6opTy MC3 curnanoB Ha3eMHOTO
MOHO30H/1A.

3.52 ypceurpamma: CraHgapTHbI (opMaT MpeacTaBlIeHUS Teanoreopusnde-
CKOM MH(pOPMAITMK Pa3HOTO BU/IA.

3.53 HepruvHble YaCTHIBI. DJEKTPOHBI U MOHBI C YHEPTUSMHU, TPEBBIIIA0-

IIAMU CPEIHIOI0 TEIUIOBYIO.
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4 O003HAYEHUS M COKPALLCHUS

4.1 B HacTosIeM pyKOBOISAIIEM JTOKYMEHTE BBEICHBI U PUMEHEHBI CIIEAYIONINE
0003HAYCHUA:

- Ar — aproH,

- ¢ — CKOPOCTb CBETa;

- CO2 — yrnekucinblii ras;

- D o61acTh — 9acTh HOHOCHEPHI, PACIIONIOKEHHAS TPUOTUZUTEITHLHO MEeK Ty 50 1
90 kM HaJ TOBEPXHOCTHIO 3eMJIH;

- Do — manpHOCTH paguoTpacchl BAOIL 36MHOW TTOBEPXHOCTH;

- D(fm) — manbHOCTH BAOJIL 3¢MHOM MTOBEPXHOCTH;

- € — 3apsIJ1 DIICKTPOHA;

- € — 3JICKTPOH,

- E o6macth — gacTh noHochephl, pacriojiokeHHas MPUOIM3UTeIbHO Mex Ty 90 u
140 kM HaJl TOBEPXHOCTHIO 3eMIIH;

- E — BexTOp HampsHKEHHOCTH AJICKTPUIECKOTO TIOJIS;

- f —ygacrora;

- F o6nacte — gacth noHochepsl, pacriosioxkeHHas HaJl TOBEPXHOCTHIO 3eMIIA Ha
BeIcOTE OoJiee 140 km;

- F10,7 — moTok comueuHoro pagunounsiydeHus Ha BoiaHe 10,7 cM, BRIpaXKCHHBIN B
COJIHCUHBIX EIWHUIIAX MOTOKA PATUOM3IyUeHHUs, OJHA COJIHCYHAs CIUHUIIA TTOTOKA
paguonsaydenus pasaal0?? Br/(m-T'm);

- fbES — sxpanupyroras uactoTa ciios Es, T. €. HaMeHbIIas 4acToTa, Ha KOTOPOU
HaAOJTFOIA0OTCS OTPAKEHHUS MepBOTo Mmopsiaka O-KOMIIOHEHTHI OT BBIMIEISKAIIICH 001a-
CTH;

- fy — rupouacroTa IMeKTpPOHa,

- fus — rUpoUacTOTa HA BBICOTE CITYTHHUKA,;

- fm — yacToTa 30HAMPOBAHUS;
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- fmin — MuHUMaNBHAs YacToTa, HAOIIOJaeMasi HA MOHOTpaMMaX BepTHUKAIBHOTO
pannro3oHaupoBanus HoHOCheph! (B3); MUHUMAaIbHAS YacTOTa HOCOBOT'O CBHUCTSIIIIETO
aTMoc(epuka,

- fo, fx, fZ — vacTOTHI OOBLIKHOBEHHOI, HEOOBIKHOBEHHOM U Z-BOJIH;

- fos, fxs, fzs, — 4ACTOTHI OOBIKHOBEHHOM, HEOOBIKHOBEHHOM M Z-BOJIH B OKPECTHO-
CTH CITyTHHKA;

- fobl — WacTOTA HAKJIOHHOTO paauo30HIUpOoBaHUs HoHOChEepH (H3);

- foE, foF1, foF2 — kputHueckue 4acToThl OOBIKHOBEHHOM BOJIHBI 00J1acTH E,
cioés F1, F2;

- foES — npenenbHas yacToTa OOBIKHOBEHHOH PaMOBOJIHBI, OTPaKal0-

HIeHCs OT CIIOpaJNdecKoro cios ES

- (foF2),; — Bo3mymiénHoe 3naueHue foF2;

- (foF2), — mpennonoxuTenbHast KpUTUYECKasi 4aCTOTa OOBIKHOBEHHOMW BOJIHBI,

- f, — ITa3MeHHas 4acToTa AIEKTPOHOB,;

- f, — BBICOKOYACTOTHAsl OTCEYKa yJIaJEHHOTO PE30HAHCA;

- f1s — BepxHsist rMOpHIHAS YaCTOTA B OKPECTHOCTHU CITyTHUKA,;

- ftES — npeaenbHas yacToTa OTpaXKEHHUs OT cios ES;

- fXF2 — kpuTHueckas yactota X-KOMIIOHEHTHI, OTpaKEHHOMU OT citos F2;

- (fxF2), — mpeamnonoxuteabHas KPUTUIECKAs YaCTOTA HEOOBIKHOBEHHOM BOJIHBI;

- fx| — HanGonpmas yacToTa, Ha KOTOPOW MMEIOTCS OTpaxeHus ot obiactu F,
HE3aBUCHMO OT TOTO, OTPAXKAIOTCS JIM OHH OT MOHOC(EpHhI HAJ TOJOBOH WM TPH
HAKJIOHHOM I1aJICHUU;

- f, —yacrora B3;

- h — BeICOTA;

- H — atomapnsbIii Bo1opos;

- H — Moaysib BeKTOpa HANPsHKEHHOCTH MAarHUTHOTO TIOJIS;

- H — BexTOp HanpsOKEHHOCTH MarHUTHOTO TIOJIS,

- Np — HWKHSAS TpaHKIia HOHOCDEPHI;

- Hy — MonexkynsipHbIil Bogopos;

- Nmax — BBICOTA MakCcUMyMa 00JIaCTH;

10
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- NmaxF — BeIcOTa Makcumyma F-oGmactu;

- hmaxF2 — BeICOTA Makcumyma ciost F2;

- Hs — MoTysib BeKTOpa HANMPSHKEHHOCTH MAarHUTHOTO TIOJISI B OKPECTHOCTH CITYT-
HUKa,

- H, — BBICOTA 71051, B KOTOPOM yMecTHIach ObI BCs atMocdepa, eciu 061 Py, Ny
WIH p HE YMEHBIIAIHNCH C BHICOTOM;

- hpF2 — neficTBytorast BeicoTa ciiefia oTpaskeHUi O-KOMITOHEHTBI Ha 4acToOTe,
paBHoii 0,834+foF2;

- h — mocrosanuas [Tnanka;

- h' — nelicTByrOMIAs BHICOTA OTPAKEHHS;

- He — renuii;

- h'E — MuHMManpHas nelcTByomIas BicoTa 00acTu E;

- h'ES — MUHMMaJbHas AeUCTBYIONIAs BhIcoTa ciiosl ES, ncnonpzyemas 1uis orpe-
nenenus foEs;

- h'F — MuHUMaNBbHAS IEUCTBYIOIIAs BBICOTA ciea OTpaxxeHN O-KOMIOHEHTHI
OT B3SITOH B 11eJIOM o0OJtacTtu F;

- h'F2 — MmuHUMalbHas ACHCTBYIOIIAs BhICOTA cios F2;

- IX — 3amepskka, BhI3BaHHAS PACIIPOCTPAHEHHEM CHTHATA Yepe3 HOHochepy;

- J — IHTEHCUBHOCTb MOTOKA HOHU3HpYIoulero n3inydeHus ConHia;

- J144 — UHTEHCHUBHOCTH IMOTOKA HOHU3UpYIOIero n3nyueHnus CoHila mpu ypoBHE
COJIHEUHOU aKTUBHOCTH F197 paBHOM 144;

- k — tenroe uucio;

- Kefr — aMIIupruecKuit KO3 GUIMEHT 1151 y4éTa KPUBH3HBI HOHOC(HEPHI;

- | — ckopocThb THOeH 3apsHKEHHBIX YaCTHII;

- L., LK. — 06o3HaueHus m3mepenuii has Ha yactoTax fi u f;

- |p — nimHa 6a30BOM JIMHUH;

- M — Macca dJIeKTPOHa,

- M3000F1 — xoaddunmenT, nokassiBaromuii otHomenne MITY k kputuaeckoit

yacTtoTte cios F1 npu HaKJTOHHOM MaJleHuU Ha PAaCCTOSHUU cKauka, paBHOM 3000 kM;

11
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- M3000F2 — xoaddunment, mokazeiBatomuii oTHomenne MITY k kputudeckoit
yacToTe cios F2 npu HaKJTIOHHOM IMaJ€HUU Ha PACCTOSHUU CKauka, paBHOM 3000 kM;

- Moi — MOJIeKyIIsIpHast Macca,

- N — TIOKa3aTeNb MPETIOMIICHHUS CPEIBI;

- N/ — rpynmoBO MOKa3aTeNb MPEIOMIICHNUS;

- N2 — MOJIEKyJISApHBIiA a30T;

- N — KOHIIEHTpAaLUS AIEKTPOHOB;

- NJ@ — KOHIIEHTpaIUs SJICKTPOHOB B MAKCHMyMe 00JIacTH;

- NmaxF — KoH1IEHTpanus 351ekTpoHOB B MakcuMyMe F-o0mnactu;

- NO — okcun a3ora;

- N — KOHIIGHTPAIHUS HEHTPATLHBIX YaCTHII,

- O — aTOMapHBI KUCTOPOT;

- [O] — koHIIeHTpalHsT AaTOMHOTO KHCIOPO/A;

- Oy — MOJIEKYJISIPHBIN KHCIIOPOI,

- O3 — 030H;

- Plki, szi — 0003HAYCHHUS U3MEPEHUH MCeBI0IaIbHOCTEH Ha yacToTax fi u fy;

- P, — naBienue;

- P'(f) — rpynmoBoii myTh paauoBOJIHBI ¢ YacTOTOM f, Magarorieii HAKJIOHHO;

-  — CKOpPOCTh 00pa30BaHus 3apsHXKEHHBIX YaCTHII;

- q(h) — BBICOTHBIN TTPODUITE CKOPOCTH 00pa30BaHUS IJICKTPOHOB;

- Omax — CKOPOCTb MOHOOOPa30BaHUsl B MAKCUMyMe 00JIacTH;

-7 (X, Y, Z) — KOOpIMHATHI TOUKH;

- I — paanyc 3eMiiy;

- I'm — BBICOTA OTPAKEHUS JIJISI PAIUOBOJIHBI 9aCcTOTHI frm, OTCUMTHIBaEMAast OT 1ICH-
Tpa 3emiy,

- Rz — yucio Bonbda;

- 1 — Bpewms;

- TX — 3anepxka, BBI3BaHHAS PACTIPOCTPAHEHHEM CUTHAJIA depe3 Tporochepy;

- Ty — Temmnepatypa HelTpanbHON aTMOChEepH;

12
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- Uf — (pa30Basi CKOPOCTh BOJIHBI;

- Ug — TPYIITIOBAsi CKOPOCTb;

- V — CKOpOCTh IIEPEHOCA,;

- W — npetid;

- 0l — IUCCOLMATUBHAS pEKOMOWHALNSA;

- O — P PexTUBHBIN KO3 (HULMEHT peKOMOMHALINH;

- f — MUHENHBIN KOA)PUITMEHT MOTEePh;

- By — BEpTUKAJBHBIN YroJl Mpuxoa,

- B3 — BepTUKAIBHBIN YTOJI IPUXO/IA IS YaCTOThI 30HAUPOBAHHUS fm;

- AP'(f) — mpuBen&HHBII rPyNIIOBO# MyTh;

- 0i — OIIMOKa CUHXPOHU3AI[MU YaCOB CITyTHHUKA,;

- 0K — oImIMOKa CHHXPOHM3AIMH YACOB IPUEMHHKA,

- A — JJIMHA BOJIHEI,

- V — 9acTOTa CTOJIKHOBEHUM

- 6 — yrom MeXay HalpaBJICHHUEM HOPMaIH K (POHTY BOJHBI U BEKTOPOM Mar-
HUTHOTO MOJISI 3EMIIH,

- p — TUIOTHOCTh HEUTPAJIbHBIX YACTHII;

- pK — reomeTpuueckoe PaccTOSHIE MEKLY CIyTHUKOM K M MpHEMHHIKOM i

- poi — INIOTHOCTB Ta3a;

- (0 — YTOJI M€Ky BOJTHOBBIM BEKTOPOM M HOPMAJIbIO K U30JIMHUU AJIEKTPOHHOMN
KOHIICHTPAIIUU HOHOC(EPHI Ha JCHCTBYIOIIEH BBICOTE OTpakeHus N';

- @ — reoMarHuTHas MIUPOTa;

- ¥ — 3¢HUTHBIN yroj CoJHIa,;

- % — 3aTyXaHUE PaTuOBOJIHEI,

- ® — KpyroBasi 4acToTa.

4.2 B HacTosIIeM PYKOBOISAIIEM JOKYMEHTE BBEICHBI M IPUMCHEHBI CIICAYIOIINE
COKpAIIICHUS:

- OI'bY «<AAHUN» — ®I'BY «ApkTruecknii 1 AHTapKTHYECKUA HAYyYHO-HCCIIE-
JIOBATEIbCKUNA UHCTUTYTY;

- AUIC — ananoroBas nonocdepHas ctanius B3;

13
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- AIl — aBpopanbHOE ITOTJIOLIEHHUE;

- AIIK — anmapaTtHO-ITpOrpaMMHBIN KOMILIEKC;

- ACIIJ] — aBTOMaTH3MpOBaHHAs CUCTEMA MIEpEIavrl JaHHBIX;

- AOK — aHTeHHO-(PUIepHBIN KOMILIEKC;

- ALIII — ananoro-mudpoBoii npeodpazoBaresb;

- BI' B — BHyTpeHHUE IpaBUTALIMOHHBIC BOJIHBI;

- B3 — BepTuKanbHOE pagno30HIMPOBAHNE HOHOC(DEPHI;

- BMO — BcemupHas MeTeopoiornyeckasl OpraHu3anus;

- ®I'BY «BHUUITMU-MI]» — ®I'BY «Bcepoccuiickuii Hay4HO-HCCIEN0BA-
TEJIbCKUM MHCTUTYT TUIPOMETEOPOSIOTUYECKON uHpopMaru — MupoBoi IEHTp J1aH-
HBIX»;

- OI'VII « BHUHWM um. JI.1. Menneneea» — OI'YII «Bcepoccuricknii Hay4dHO-
MCCIIEIOBATENbCKUN MHCTUTYT MeTposiorur uMenu J1.1. Mennaeneesay;

- OI'YVII «k BHUNODN» — OI'VII «Beepoccuiickuii HaydHO-UCCIEA0BATEIbCKUN
WHCTUTYT ONTUKO-(hU3NUECKUX u3MepeHui» Poccrannapra;

- OI'VII «BHUNDTPU» — OI'VII «Bcepoccniickuii Hay4yHO-UCCIEA0BATEIb-
CKHMM MHCTUTYT (U3UKO-TEXHUUECKUX U PATUOTEXHUUECKUX U3MEPECHHIY;

- Bu3 — BHemnHee paino30HANpPOBaHNE HOHOCHEPHI;

- BH3 — B03BpaTHO-HAKIOHHOE PaIi030HIUPOBAHNE HOHOCHEPHI;

- BHKA — BbIcOKOOpOUTAIBHBIC HABUTAITMOHHBIE KOCMHUYECKHE arllapaThi;

- BHC — BricOKOOpOUTaNIbHBIC HABUTAITMOHHBIE CUCTEMBI;

- BOJIC — BOIOKOHHO-OIITUYECKAS JIMHUS CBA3H,

- BOPT - BricokoOpOuTansHas paarnoromorpadus;

- BY — BBICOKOYACTOTHBIMN

- TJTIOHACC — I'nmo6anbHas paoHaBUTAIIMOHHAS CUCTEMA;

- I'll PAH — ®I'VII «I'eodusuyeckuii ieHTp Poccuiickoit akaaeMun HayK»;

- 3akoH — 3akoH Poccuiickoit @enepanun: «O0 o0ecreueHn eAMHCTBA U3Mepe-
Hui» Ne 102-03 ot 26.06.2008;

- 3I'MO — 30HanBHAs THAPOMETEOPOJIOrHYECcKasi 00cepBaToOpus;

- UBII — uctounuk 6ecrepe0oitHOro MUTaHUS;

14
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- UK-19 — Untepkocmoc 19;

- ®I'BYH «MJAI"' PAH» — ®I'bYH «uctutyt nunamuku reocdep Poccuiickoi
aKaJIeMUU HayK»;

- UBMHPAH — ®I'BYH UHCTUTYT 3¢eMHOTO MaraeTu3mMa, HoHOC(hephl U pacipo-
cTpa”eHnus paanoBoiiH uM. H.B. IlymkoBa Poccuiickoit akajiemMun HayK;

- UUTC — unterpupoBaHHasi MH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHAS CH-
crema cbopa 1 oomMeHa reopusnueckoi nHpopMaIueii;

- OI'bYH «MMK1 PAH» — ®I'BYH «MIHCTUTYT KOCMHUYECKHUX UcciienoBanuii Poc-
CUHCKOM aKaJleMHUH HayK»;

- IOHJIA — ko1 ypcurpaMmsbl ¢ TEKYIIMMH HOHOC(EPHBIMU TAHHBIMU;

- NOHKA — xox ypcurpaMMel ¢ pe3ysibTaTaMu 00pab0TKH HOHOTPAMMBI;

- MOHXA — kon ypcurpamMmsl ¢ HOHOC(EPHBIMUA XapAKTEPUCTUKAMU, TOJIYCY-
TOYHBIMHU [TPOTHO3AMH;

- U1 — ncToyHUK NuTaHus,

- OI'BY «MII» — OI'BY «MHCTUTYT TPpUKIaAHON reo(pU3MKU UIMEHH aKaIeMHUKa
E.K.®enopoBay;

- ®I'bYH «1P3 um. B.A.KorensnukoBa PAH» — ®I'bYH «Muctutyt paauo-
TEXHUKH U dJeKTpoHUKH UM. B.A. KotensHukoBa PAHY;,

- IC3 — UCKYCCTBEHHBIN CITyTHUK 3€MJIH,

- ®I'bYH «1C3® CO PAH» — ®I'BYH «MHCTUTYT COJTHEUHO-3€MHOM (hU3UKU
Cubupckoro otaenenus: Poccuiickoit akaaeMun HayK»;

- OI'BYH «MDA PAH» — ®I'BYH «MucTutyT hrzuku armochepsl Poccuiickoi
aKaJeMuu HayK»;

- K 1809 — Kocmoc 1809;

- KA — xocMuueckuii anmnapar;

- KB — KOpOTKOBOJIHOBBIH;

- KOU — xommiexc o6paboTku HOHOTpamM;

- KC/I — xpuBasi CHOKOMHOTO JHS;

- KY — koMIuiekc ynpasieHus;

- JIUM — nuHENHO YaCTOTHO MOAYJIMPOBAHHBIE CUTHAJIBI,

15
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- MUTPA — Multiaddress Information TRANnsmission (MHoTroaapecHas nepenadya
UHpOpMaIINN);

- MIIY — makcumMalbHO TPUMEHUMAS YaCTOTa;

- MITY(XXXX) (X)(XX) — MakCUMaJbHO MPUMEHUMAsI YACTOTa C MOSICHUTEIb-
HbIMU 0003HaYeHUAMH: (XXXX) — pacCTOSTHUE MEXIY MPUEMHUKOM U TIePEIaTINKOM,
(X) — KOJIMYECTBO CKAYKOB Ha TPACCe MEX]y MPUEMHHUKOM U NepeaaTdyukoM, (XX) —
0003HaueHne NOHOC(EPHOTO CIIOST OTPAKEHUSI CUTHAJA. YKa3aHHBIC B CKOOKax Imapa-
METPBI MOTYT OITyCKaThCH;

- MUY — ManomyMsImui yCUJINTENb;

- H3 — nakyioHHO€ pagno30HIUpPOBaHNE HOHOCDEPHI;

- OI'bYH «HUNAD» — ®I'bYH «HayuHo-uccnemoBaTebCKuii HHCTUTYT SAAEP-
Holt (uszuku uM. J[.B. Cxobenbiipina MI'Y um. M.B. JlomoHOCOBaY;

- OI'VII «HUNY Cy» — @I'YII «HayuHo-uccineaoBaTeabCKU HHCTUTYT CTaHAAp-
TU3aluK 1 yHudukanumn» Poccrannapra,

- HY — Hay4HO-HCCIEN0BATEIBCKOE YUPEKICHUE;

- HKTIOP — HazemHbI# KOMIUTIEKC puémMa, 00pabOoTKH U paclipoCTpaHEHUS CITyT-
HUKOBOM MH(pOpMauy;

- HHKA — Hu3koopOuTaIbHbIe HABUTAIIMOHHBIC KOCMUYECKHE arlliapaThl,

- HHC — HuzkoopOuTaibHbIC HABUTAIIMOHHBIE CHCTEMBI;

- HOPT — HuskoopOuTanbHas paguotroMorpadus;

- HITO «Taiidyn» — denepanbHoe rocyJapCTBEHHOE OIOKETHOE YUPEKICHUE
«HayuHo-nipousBoactBeHHOe 00beauHeHne «Taiihyn» (PI'BY «HITO «Taiidyn»);

- HITY — HaumeHbIasg npuMeHnMas 4acTora,

- OAO HIIK HUNJAP — OAO HIIK «Hay4Ho-nccnenoBaTeslbCKuii HHCTUTYT
JTAJIIbHEW PagOCBA3NY;

- OI'{l — ommacHOE renuoreogpu3nIecKoe SBICHHCE,

- OKII — ok01036eMHOE KOCMHUYECKOE MPOCTPAHCTBO;

- OKCHOH - O6mepoccuiickasi KOMIUIEKCHAsE CUCTEMa OTOBEIICHUS Hacele-
HUS;

- OPY — onTuManbpHas paboyasi 4acToTa,

16
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- OTU3 — obpatHOE TpaHCHOHOCHEPHOE PATUO30HINPOBAHNUE;

- [TAK — mporpaMmHoO-annapaTHbIi KOMILIEKC;

- [IKK — nij1oTupyemMbiil KOCMUYECKUA KOMILIEKC;

- [IHC — moacucremMa HU30BOM CBSI3H,

- [10 — nporpammHoOe obecrieueHue;

- [T — mornomeHre B NOJISPHON IIAIKE;

- IIIIC — nornomenue tuna Ilonsipuoe Cusinue,

- [IC[] — nimatrdopma cbopa JaHHBIX,

- [I9BM — nepcoHanbHast 3J1€KTPOHHO-BBIYUCIIATEIbHAS MAIMHA,

- [I9C — nonmHOoE 3IEKTPOHHOE COAEPKAHNUE;

- PII1Y — pagnonepenaroniee yCTpoMCTBO;

- PIIY — pagnonpruémHoe yCTpoOHCTBO;

- PT — panuotomorpadus;

- PTC — cetb paauoromorpaduu;

- PTII — panuoTomorpaduyeckas LEMOYKa,;

- CII — cTauMoHapHbIN yHKT;

- CIIBP — npuéMHUK CUTHAJIOB HU3KOOPOUTAIbHBIX HABUTAIIMOHHBIX U CIIELHA-
mu3upoBaHHbIX KA;

- crannus B3 — cTanius BepTUKAIBHOTO PaJMO30HIMPOBaHIS HOHOC(DEPHI,

- CIIPU — cucrtema nupKyJIsipHOTO pacnpoctpaHeHus: uHpopmaruu Pocruapo-

METa,

- TU3 — TpancuonochepHoe paaro30HAUPOBAHUE;

- TK — TeXHUUeCKN KOMUTET,

- TKKC — TpancnopTHasi KOpIOpaTUBHASI KOMITbIOTEPHAS CETh;

- YI'MC —VYnpaieHue no ruJpOMETeOpOIOTHH U MOHUTOPUHTY OKPYKaOIIEH
Cpensl,

- YKB — ynbTpakOpOTKOBOJHOBBIN;
- ®I'BY — denepanibHOE rOCy1apCTBEHHOE OIOIKETHOE YUPEKICHUE;
- ®I'bYH — denepansHoe rocy1apcTBEHHOE OIOHPKETHOE YUPEXKICHUE HAYKH,

- ®T'VII — dbenepanbHOE TOCYIAPCTBEHHOE YHUTAPHOE MIPEAPUSATUC;
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- ®KM — (pa30-KOJOMaHUITYINPOBAHHBIH;

- OI'BY «11AO» — ®I'BY «llenTpanpHas aspojornyeckas oocepBaTopus»;

- HI'MC — 1ueHTp 1o ruApOMETEOPOIOTUH U MOHUTOPUHTY OKPYKAIOIEH CPeibl;

- HI'MC-P — ueHTp mo TruApOMETEOPOJIOTUM W MOHHUTOPUHTY OKPYXaIOIIei
Cpelbl C peTHOHATBHBIMU (DYHKIIUSIMU;

- IO/l — uentp 06pabOTKU JaHHBIX;

- HCJ1 — ienTp cOopa JaHHBIX;

- OBM — 371eKTpOHHO-BBIYUCIUTENIbHAS] MAIIIUHA;

- CADI — Canadian Advanced Digital lonosonde (Kanajackuii nepenoBoii nud-
pPOBOI MOHO30H]);

- COM-nopt (Communications Port — mocienoBaTeabHbIN MOPT);

- DPS — [lopTtatuBHBIi H1UPPOBON HOHO30H/;

- ET-EGOS — Expert Team on Evolution of Global Observing Systems (Dkc-
HIepTHAsI TPYyIIa MO Pa3BUTHIO TII00ATBHBIX CUCTEM HAOJIOACHUH);

- FTP — File Transfer Protocol (mporokoin nepenaun (haiiios);

- GNSS — Global Navigation Satellite System (rimoGanbHast ClTyTHUKOBasi HaBH-
raliOHHAasi CUCTEMA);

- GPS — Global Positioning System (rio6anbHasi HABUTAIIMOHHAST CUCTEMA);

- GSM — rno6anpHBIN cTaHAAPT MUGPOBOK MOOMIBLHON COTOBOM CBSI3H;

- GST WMO —rnoGanpHast cucTema TenecBsizu BceMupHoit MeTeopoIoruaeckon
OpraHu3allNy;

- HTTP — HyperText Transfer Protocol (mpoToko: nmepeiauu runepTeKkcTa);

- IGRF — International Geomagnetic Reference Field (MexmyHapomHoe oTcuéT-
HO€ F€OMArHUTHOE I10JIE);

- IR — undpakpacHsiii;

- IRNSS — Indian Regional Navigation Satellite System (Uuauiickast peraoHab-
Hasl CITyTHUKOBAs CHCTEMA);

- ITU — MexayHapoIHbIH CO03 DJIEKTPOCBS3H;

- NAT — Network Address Translator, peTpaHcisiTOp BHYyTPEHHHUX CETEBBIX ajl-

PE€COB BO BHCIIHIOIO CCTh,
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- NOAA — National Oceanic and Atmospheric Administration;

- OSI — Open System Interconnection (ctanmapTHas MOJEIb B3aUMOJICHCTBUS
OTKPBITBIX CUCTEM);

- PCA — Polar Cap Absorption, morsomenue B mojIsipHO# IIamke;

- QZSS — Quasi-Zenith Satellite System (KBa3u3eHuTHasi CIIyTHHKOBas CH-
cTema);

- RINEX — Receiver Independent Exchange Format (®opmar He3aBHCHMOTO 00-
MeHa MPUEMHHUKOB);

- RWD — perynspHbie MUPOBBIE JHH;

- SBAS — Space Based Augmentation System (CrnyTHukoBas cucreMa audde-
PCHIIMATBHON KOPPEKIIUH);

- SID — sudden ionospheric disturbances (BHe3amubie HOHOC(hEPHBIE BO3MYIIIC-
HUA);

- SIM — Subscriber Identification Module (Mmoxynb naeHTHGHKAITH a0OHCHTA);

- SSH — Secure Shell (6e3omacHas o6oouka);

- SSTP VPN — Secure Socket Tunneling Protocol Virtual Private Network (6e3-
OIACHBIN MPOTOKOJ TYHHEIHUPOBAHUS UHTEPPEIHCOB B BUPTYaIbHOW YaCTHOW CETH);

- SWI — CnennanbHble MUPOBBIC HHTEPBAJIHI;

- TCP/IP — Transmission Control Protocol/Internet Protocol (mpotoxon ynpage-
HUS TIepeadeii/MeKCeTeBOM MTPOTOKOI);

- URSI — MexxnyHapoaHbiii HAy9HBIA PalOCOI03;

- USB (Universal Serial Bus — yauBepcanbHas ocjie1oBaTe/IbHAS IIIHMHA);

- UV — ynbpTpadnoneToBbli;

- UT — mexnayHapogHoe Bpemsi (COKpallleHHE MPUMEHEHO MPHU JEMOHCTPALINU
OPUTHHAJIBHBIX MTPOTYKTOB Pa0OTHl HOHO30HIOB);

- VSAT — Very Small Aperture Terminal (masnas cyTHUKOBast Ha3eMHasl CTaH-
uus);

- WMO — World Meteorological Organization (BMO);

- X — pEHTI€HOBCKHH.
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5 MeToabl HOHOC(EePHBIX HAOIIOACHUH

5.1 OcHOoBHBIEC MeTO/IbI HOHOC(EPHBIX HAOJIIOAeHU I

OCHOBHBIMU METOAAMH MOHOC(EPHBIX HAOJIOJACHUM SIBISIOTCS: BEPTUKAIBHOE
paaro3oHIupoBaHue HOHOChEPHI (Hanee — B3), HakIoHHOE pagro30HIUPOBAHNE HOHO-
ctepnl (nanee — H3), BO3BpaTHO-HAKIIOHHOE paIu030HAUPOBaHNE HOHOChEPHI (J1anee —
BH3), BHemHee panno3onaupoBanne noHochepsl (nanee —BH3), TpancroHOChepHOE
panuo3oHaupoBanue (nanee — TU3), HuzkoopOuTaneHas paguoromorpadus (nanee —
HOPT) wu BeicokoopOuTtanbHas paguoromorpadus (nainee — BOPT), puomerpuyeckuii

MCTOU.

5.2 MeToa BepTUKAJIBLHOIO PAAHO30HIUPOBAHUA HOHOChEPDI

5.2.1 llpyHIUN peajqu3anuu MeTOAa

5.2.1.1 Meron B3 ocHOBaH Ha U3MEPEHUH BPEMEHH PACTIPOCTPAHCHHSI MTOCITIaH-
HBIX BEPTUKAJIbHO BBEPX U BEPHYBILIUXCSI 0OPAaTHO KOPOTKUX PAAHMOUMITYJILCOB C MPU-
E€MJIEMOM CTENEHBI0 TOYHOCTHU. [IpyHMMasg CKOpOCTH pacnpOCTpaHEHUS HUMITYJIbCOB
PaBHOM CKOPOCTH CBETA, [0 BPEMEHHM 3ala3bIBaHUsl OTPAXKEHHOTO OT HOHOC(HEPHI CUT-
HaJjla OTHOCUTEJIBHO HUCIYIIEHHOTO MOXHO ITOJIYYUTh JIEUCTBYIOLLYIO BBICOTY OTpPayKe-
Hus ' Ha manHoi yactore f. Tak Kak B JEHCTBUTEIIEHOCTH CKOPOCTh PACIIPOCTPAHEHHSI
CUTHAJIOB B HOHOC(Eepe MEHBIIIE CKOPOCTH CBETA (M3-3a X B3aUMOJAECUCTBHUS C 3apsKEH-
HBIMH YacTuIlaMu), h' Bcernia npeBbIaeT UCTUHHYIO BBICOTY N. DTO MpPEBBINICHUE TeM
OoJbIIe, YeM BbILIE KOHLEHTpaIUs 3apsyKeHHBIX 4YacTUIl B MOHOC(EpEe M, COOTBET-
CTBEHHO, CWJIBHEE €€ BIUSHHUE HA PACTIPOCTPAHAIOLINECS B HEH CUTHAJIBI.

5.2.1.2 ITpu B3 yacToTy Hecyiel paIuOMMITYJIbCOB U3MEHSIOT OT HU3KOU K BbI-
cokoil. [Ipruém Kaxabli U3IIy4EHHBIM PAJMOMMITYJILC MOKET OCTaBUTh KaK OJUH, TaK
Y HECKOJIBKO CJIEZIOB Ha HOHOTpamMMe. JTH ciieibl OyayT HaOIt01aThCs 0 TEeX Mop, MoKa
4acTOTa U3Jy4aeMOT0 CUTHala HE CPABHSETCSA, @ 3aTEM U IPEBBICUT HEKYIO MPENIEIIb-

HYIO U1 JaHHBIX YCHOBI/Iﬁ BCJIMYMHY, CBA3AHHYIO C KOHHeHTpaHHCﬁ 9JICKTPOHOB B
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noHocdepe. BBomuTcs moHsITHE KPUTHUECKOM 4acTOTHI ciios (obnactu) foff — HauBsbIc-
el YaCTOTHl PAJHOUITYUEHUs], IPU KOTOPO CIoi (00J1acTh) HOHOC(HEPHI HE TOJIBKO
OTpakaeT BEPTUKAILHO HAIPABJICHHYIO PaJHOBOJIHY, HO M TMPOITyCKaeT e¢, rae # —
HAaWMEHOBaHHUE CJI0sI (00JIaCTH) OTPAKEHUS.

5.2.1.3 Meton B3 siBnsiercs caMbIM YyBCTBUTEIBHBIM U MH(POPMATUBHBIM METO-
JIOM UCCJIEAOBAHMS U KOHTPOJISI COCTOSIHUS OJIMXKHET0 KOCMOCa. DTO 00YCIIOBIIECHO TEM,
9TO0 B OCHOBe MeTona B3 mexut 3ddexT pe3oHaHca MexAy 4acTOTOW Madaromieit
(cHM3Y) Ha HOHOCHEPY AINEKTPOMATHUTHOMN BOJIHBI, HCIYIIEHHON MOHO30HIOM, U Ya-
CTOTOM IUTa3MEHHBIX KOJIeOaHUH, BO30YKIAEMBIX €10 B CpeJie, B KOTOPOM CYIIECTBYIOT
B 3aMETHBIX KOJMYECTBAX HE TOIBKO HOHBI, HO, TIPEXK/IE€ BCET0, CBOOOTHBIC DIICKTPOHBI.
B cuiy Toro, 4To mocneaHue 3HAYUTENBHO JIErY€ MaCCUBHBIX HOHOB, OHU TOPa3ao -

(dheKTUBHEE, HEXXEJIN UOHBI, B3aUMOJICUCTBYIOT C PaJIMOCUTHAJIAMH.

5.2.2 PaqmorexHnyeckue ycTpoicTBa s nposeaennss B3

5.2.2.1 Uzmepenus metonoM B3 mpoBoAsST ¢ MOMOIIBIO MOHO30HAOB, MHOTA
UMEHYEMBIX CTaHIHUSIMH BEPTHUKAIBLHOTO PaJMO30HIUPOBAHUS MOHOC(hephl (manmee —
ctaniuu B3). IoHO30H COCTOUT U3:

- IMITYJIbCHOTO T€HEPATOPA;

- IIUPOKOIIOJIOCHOTO TIepeIaTurKa ¢ repeaaronieil aHTeHHOM (fanee — nepearo-
ast CUCTeMa);

- IPUEMHOTO YCTPOMCTBA C MPUEMHOM aHTEHHOH (Z1anee — MpuEéMHas CUCTEMA);

- mpeoOpasoBarTessi CUTHAJIOB;

- OJI0Ka MHJIMKATOpA.

['eneparop BO30YX)HaeT KOPOTKHE TMPSMOYTOJbHBIC PaJHOUMITYIBCHI (OT
50 1o 200 mxc), HecyIasi KOTOPBIX MEHSAETCS C YaCTOTOM, KaK IPaBuIIo, B Ipeiesax OT
1 1o 20 MI'u. OHM yCUIMBAIOTCS B IMPOKOIMIOJIOCHOM NEPEAATUMKE U U3TYyUAKOTCS BEP-
TUKAJIBHO BBepX. CHHXPOHHO C MEPECTPONKOIN Y4aCTOTHI MIMPOKOIIOJIOCHOTO TIepe/iaT-
YUKa MEPECTPANBAIOTCS M BXOAHBIC KacKaabl MPUEMHOTO YCTPONUCTBA, HACTPOSHHBIC HA
Ty K€ 4acTOTY, YTO U IIMPOKONOJOCHBIN NepeaaTuyuk. B 6ioke npeodbpa3oBaTeis cur-

HAJIOB 4aCTOTHI ()OPMUPYIOTCSA BBHICOTHBIE W YaCTOTHBIE METKH. B O0ke mHAMKaTOpa
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3TH METKHU CMEILIMBAIOTCS C OTPAKEHHBIMU CUTHAJaMU, B PE3YyJIbTaTe€ YEr0 BO3HUKAET
naHopamMHoe n300paxeHne HoHoc(hephl — €€ BHICOTHO-UACTOTHAS XapaKTePUCTHKA.

5.2.2.2 OCHOBBI €IMHON MEXTYHAPOIHON METOIMKH, IPOIHUCHIBAIOILEH MTpaBuia
00paboTKK JaHHBIX HAOIIOACHUNA U HEOOXOAUMOM /ISl COMIOCTAaBUMOCTH PE3YJIbTATOB,
BbIpa0OTaHbl IIPU MOATOTOBKE U MPOBEIECHUU ABYX MeXayHapOAHBIX Te0(hU3NUECKUX
roJioB: nepBoro — B 1957 u 1958 rr., npuypoueHHOro K MakCuMyMy 1 1-J1leTHero 1ukiia
COJIHEYHOU aKTUBHOCTHU U BTOPOro — B 1964 u 1965 rr. — MexaynapoaHoro roga crno-
koitHoro CosHua. 3MepeHust XxapakTepucTHK HOHOC(hEphl MPOBOANUINCH HA aHAJIOTO-
BOM anmaparype. MaccuB pe3yJIbTaTOB U3MEPEHUN, apXUBUPYEMbI B MHUPOBBIX LIEH-
Tpax JaHHBIX 10 KOHIa XX B€Ka, COCTOUT U3 KUHOIUIEHOK C M300paKEHUSIMU MOHO-
rpaMM U pe3yJbTaToB UX PyYHOU 00pabOTKU.

5.2.2.3 CoBpeMeHHBIE CPEACTBA PATUOIOKAIINH HOHOC(EPhl OCHOBAHBI HA 1H(]-
POBOI1 TEXHUKE. DTO, C OJHOU CTOPOHBI, I03BOJISIET TOBBICUTh TOYHOCTh PETUCTPUPYE-
MBIX CTaHJAPTHBIX MAPAMETPOB (KPUTUUECKHUX YACTOT U AEHCTBYIOLUX BBICOT OTpaKe-
HUI), C IPYTrOil — MOJHOCTHIO UM YACTUYHO aBTOMATU3HPOBATh NPOLEAYpy 00pabOTKn
naHHbIX M3MepeHuid. K uunciay Hambosiee MMPOKO paclpOoCTpPaHEHHBIX 3apyOe’KHBIX
KOMILIEKCOB MMOJ00HOH ammaparypsl oTHOcsTes «Digisonde» n «Dynasonde-21y. U3
OTEUECTBEHHBIX Pa3pabOoTOK Hanbosiee nu3BeCcTHB HOHO30H b cepun AUC, «ABryp» u
«ITapyc». AHanu3 uu@poBBIX HOHOTPAMM IMO3BOJISET PACIIUPUTD YHUCIO U3MEPSIEMbIX
MOHOC(EPHBIX pPaTHO(DU3NIECKUX TAPAMETPOB: PETUCTPUPOBATH HE TOJIBKO ACHCTBYIO-
M€ BBICOTHI OTPAXKEHMsI, HO U YACTOTHBIE 3aBUCUMOCTH aMIUIUTYAbl CUTHaia, (a3bl,

AOIINICPOBCKOI'0 CaABUTaA, MOJApU3aiii U T. 1.

5.2.3 Boccranossienne Ne(h)-npoduJist nonocgepsni

3apepmiaromumM dtarmoM Mmertoga B3 sBasercs pacuét Ne(h)-mpodwuias mowno-
cdepsl, Ne — KOHIIEHTpALUs JIeKTPOHOB. DOPMAIBHO 3TO YUCICHHOE PEIICHHE HHTE-
IpaJbHOTO ypaBHEHUS BosabTeppa mis KakI0W B OTACIbHOCTH M3 MAarHUTOMOHHBIX
KOMIIOHEHT OTPakEHHOI'0 OT HOHOC(EPHI CUTHAIA.

JlelicTByIOIIAs BBICOTA OTPaXKeHMsI N 17151 paanoBOJIHEI ¢ YacToToi f, mamaromieit

Ha HOHOC(epy BEPTUKAIBHO, BBIYUCISAETCS 0 (hopMyIie
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h'=ho + fh}:) n'(f,h)dh (1)

riae N — HkHss TpaHuiia noHocdeps! (BbICOTA, T HOHU3AIUS OTCYTCTBYET);

h — uctuHHas BeICOTA OTPAXKCHUA OT I/IOHOC(I)epBI, ABJIAOIIAsCA HCKOMOH BEJINYH-

G .
n=—= 37 (fn)— rpynmoBo# moka3aTesb MPeIOMICHHS 9acTOThI ,

C — CKOPOCTb CBETa,

Ug — TPYIIOBasi CKOPOCTh — CKOPOCTh JABMKEHUS «TPYTIIIBI BOJIHY», 00pa3yroNnux B
KQK]IbI IaHHBI MOMEHT BPEMEHH JIOKAJTU30BAHHBIN B MIPOCTPAHCTBE BOJIHOBOM Ia-
KeT,

N — [oKa3aTesb NPeIOMIICHHSI CPE/Ibl, PAaBHBIM OTHOLIEHUIO CKOPOCTH BOJIHBI B Ba-
KyyMe K €€ CKOPOCTH B JAHHOU CpeEE.

B pesynbrate pemenust ypaBuenus (1) HaxoauTcst 3aBUCUMOCTb YaCTOTHI OT HC-
TUHHOU BBICOTHI oTpaxkeHus — f(h)-npodusib, To ecTh KaXKa0i BHICOTE CTABUTCS B COOT-
BETCTBUE TTa3MeHHas JacToTa f,. [lepexoa oT 4acTOTHOH 3aBHCUMOCTH K KOHIICHTpA-
uu Ne ocymiectsisiercs o popmyie (A.19, mpunoxenue A).

B coBpeMeHHBIX HOHO30HAAX peleHre ypaBHeHUsI (1) MpoucxXoauT ¢ UCIoJb30-
BaHMEM BCTPOCHHBIX IMPOrpaMM aBTOMAaTHYECKON 00paboTku noHorpamm. llomydeH-

ubii f(h)-mpodunb HaHOCATCS HA HOHOTPAMMY.
5.3 MeTo1 HAKJIOHHOTO PAJIN030HAMPOBAHUS HOHOChEPHI
5.3.1 Ha3zna4yeHue 1 00J1aCTh IPUMEHEHNsI METO1A

5.3.1.1 Cytp MeTona MHOTOYacTOTHOTO H3 COCTOUT B MPOCTPaHCTBEHHOM pa3-
HOCE MPUEMHON U Mepenarolieid CUCTEM MOHO30H1a U CUHXPOHU3AIUHU MPOIECCOB U3-
nydenus u npuéMa. Meroga H3 gaét kak BO3MOXKHOCTh IPSIMOTO SKCIIEPUMEHTAIBHOTO
HCCIIEIOBAHUS TTPOXOKACHUS PAIMOBOIH HAa (PUKCHUPOBAHHOMN AAJBHOCTH, TaK M BO3-

MOKHOCTBb OLI€CHKH COCTOAHUA I/IOHOC(bCpBI B o0J1acTH CpGI[HGﬁ TOYKH PAaIUOTPACChI HA
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paccTOSHUSAX OJHOCKAuKOBOTO mpoxoxaeHus. Meron H3 obnagaer BO3MOXKHOCTAMU
UCCIICIOBaHUS PaguO(PU3UUECKUX MPOSABICHUN JOKATM30BAHHBIX HCKYCCTBEHHBIX
MOHOC(EPHBIX BO3MYIIECHUN — OMCTaTUYECKOE paJUO30HIUPOBAHUE.

5.3.1.2 Pe3ynpTaToOM HAKJIOHHOTO PagUO30HIUPOBAHUS MOHOCHEPHI SIBISAETCA
noHorpamma H3, kotopast oTpakaeT 4aCTOTHYIO 3aBUCUMOCTb IPYIIIIOBOTO 3aIia3/bIBa-
HUSl CUTHAJIOB, IPOUIEAIINX Pa3IMYHBIMU ITyTSIMU B HOHOC(EPE, B TOUKE NPUEMA, T. €.
MOJIOBYIO CTPYKTYPY BOJTHOBOTO TOJISI.

Ha pucynkax la u 16 nmpuBeaeHbl puMepsl COBpeMeHHbIX HoHorpamMMm H3 Ha
OCHOBE HCIOJIb30BaHUSI TEXHOJIOTMH JIMHEMHO 4YacTOTHO MoaysmpoBaHHOro (JIUYM)
CUTHajia Ha MPaKTUYECKH OPTOTOHAIBHBIX Tpaccax ¢ HAIMYHEM KOMOWHUPOBAHHOM
moabl 1E+1F2 (1F2+1E), coorBerctBenno, Kunp — U3MUPAH u Anrmus — U3-
MUPAH (mapt 2003 r.).

a 0
Tpacca Kunp (ISN34E) - Mockea (MIMUPAH) Tpacen Inskip (B obp S4N3W) - M (M3MUPAH)
Dara 2003-03-09 Bpesax  20:30Z Dsra 2003-03-09 Bpesax 20:377
Nusnascec 5,00 - 30,00 MI'n [ 100,00 kI'iw/c | Heooma pase wacrora, My 100 Losnosorc 4,20 - 30,00 MI'u [ 100,00 xT'w/e | Miooma pas sacrora. e 100

37,7 nb

53,0 a6

A%’ Ml_f?.?

Pucynok 1 — [Ipumep skciepuMeHTalbHBIX HOHOTpaMM H3

5.3.1.3 Metoa H3 naér npsimoe naMepeHre MakCuMaibHO MPUMEHUMON YaCTOTHI
(MITY) nonochepHbIX CIOEB AJIsI TATLHOCTH PATUOTPACCHI.
5.3.1.4 B merone H3 pa3nensior npsimyio u o0paTHyIO 3a1aun. B skcriepumen-

TAJIbHOM IUUIAHE MpsiMas 3aJa4a COCTOUT B PETHCTPALUU MOJOBOM CTPYKTYPbI BOJIHO-
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BOTO TIOJISI, CBSI3AHHOW C OTPAXEHUSMH OT MOHOC(HEPHBIX CIOEB — (PYHKITUU TPYMIIO-
BOT'O MYTH M, BOBMOXHO, YIJIOB MIPUX0Ja OT YAaCTOThI 30HAUPOBaHUA. TeopeTudecKkuit
aCIleKT MPSIMOM 3aja4M UMEET CBOEU LENbI0 CUHTE3 HOHOrpamMbl H3 B MaTeMaTnue-
CKOM MOfeNTn HOHOC(EPHI HA OCHOBE MEXaHU3MOB MEPEHOCA U3TYUCHHS, KaK PaBUIIO,
B NMPUOIMIKEHUH T€OMETPUUECKON ONTUKH JJI1 BOJIHOBOTO YPABHEHUS, YTO BAXKHO JIJIS
3aJlayy MPOTHO3UPOBAHUS ITPOXOXKICHUS PaJHOBOJIH B HOHOChepe. Llens oOpaTHol 3a-
naun H3 — oneHka pacrnpeneneHrs KOHUEHTPAUU 3JIEKTPOHOB, HA OCHOBE JaHHBIX O
IPYIIIOBOM 3ala3AblBAHUN U BO3MOXKHBIX JOMOJHHUTENBHBIX U3MEPEHUAX YTJIOB IMPHU-
X0/1a, KaK (PyHKIIMHM YaCTOThI OJTHOCKAYKOBBIX MO,

5.3.1.5 B otimuue ot nonorpamm B3 B noHorpammax H3 mMmeet Mecto paszzaere-
HUE clieJla MOJT Ha HIDKHUM U BEPXHUM JTy4yH (pUCYHOK 1), U TOUKa UX CMBIKAHUSI UMEET
cnenuaibHbd TepMuH — MITH nonocdepnoro ciost. E€ BenuuriHa B OCHOBHOM 3aBUCUT
OT KPUTUUYECKON YaCTOTOM CJIOS, HO TAKKE U OT JPYTMX MapaMeTpPOB CJIOS: BBICOTHI,
MOJYTOJIIUHBI U OT PACIPEECICHUS HIKEIISKAIIEH HOHU3ALNH.

5.3.1.6 B npuMeHeHun K MpakTHKe HOHOC(EPHOU PaTnOCBI3U HCTIONB3yETCS Ta-
pameTp — HauMeHbIas npumenuMas yacrota (HITY). [lannas yacToTa COOTBETCTBYET
HUKHEMY TIpeJie]ly YaCTOTHOTO MHTEpBasia Haln4us cBsi3u. E€ 3HaueHue 3aBUCHUT OT
YPOBHSI TIOTJIOIICHUSI PAJIMOBOJIH Ha pajuoTpacce (3aTyxaHuEe pajuoBOJH YMEHbIIA-
€TCSI C POCTOM YacCTOThI), YPOBHSI 3JIEKTPOMAarHUTHBIX IIYMOB B MECTE MpHUEMA U TOTO
YPOBHSI HANpPSHKEHHOCTH MOJIS, KOTOPBIM TpedyeTcs uisi o0ecreyeHus] TEXHUUECKON
YCTOMYMBOCTH Tiepeiauu nHbopMainu. B skcniepuMeHTanbHbIX NCCIET0BAHUIX HOHO-
chepbl UCNIONB3YETCA TAaKXKE TEPMUH HauMeHblas Habmomaemas yactora (HHY) —
HaMMEHbIIIas YacTOTa, Ha KOTOPOH BO3MOKHA perucTpanus paguocuraanos H3.

5.3.1.7 HexoTopoii pa3HOBUIHOCTHIO MeTo/1a H3 MOXKHO cunTath cirydaii coBMe-
IICHUS TYHKTOB M3JyYCHHS W MpuUéMa C MPOMEKYTOUHBIM OOpPATHBIM OTpaKEHUEM

(paccesitHueM) OT 3eMHOI oBepXHOCTH — MeTo 1 BH3.
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5.3.2 Boccranosiienne Ne(h)-npoduJist nonocgepsni

5.3.2.1 B npubmmkeHnn TUIOCKONH M30TPOIMHOW MOHOCHEPHI MKy HOHOTPAM-
mamu H3 1 B3 cymecTByeT B3auMOCBs3b, onpeaeasieMas aHaTUTHIECKUMU COOTHOIIIE-
HussMu. CornacHo TeopeMe bpaiita u ThroBa Bpems paclipOCTPaHEHHUs BOJIHBI U3 TOUKU
A B Touky B yepe3 nonocgepy paBHO BpeMEHHU paclpOCTPAHEHNUS BOJIHBI U3 TOUKH A B

Touky G B CBOOOTHOM IPOCTPAHCTBE (PUCYHOK 2a).

kst

1180

1,120 F

1,080

1,040 [

1,000

a — cXemMa IpoCTOro COOTBETCTBUA MexaHu3zMa H3; o

0 — 3aBUCUMOCTH SMITMPUYECKOTO TTOMPABOYHOTO KOA((OUIIMEHTA OT JATIbHOCTH.
fo — BEpTUKAIBHBIN YTOJ MPUX0/Ia;

Do — ganbHOCTH paAMOTPACCHI BAOJIb 36MHON TTOBEPXHOCTH,

¢0 — YTOJ MEKy BOJIHOBBIM BEKTOPOM U HOPMAJIbIO K U30JIMHUM KOHIIEHTPAIUH

3JIEKTPOHOB HOHOC(hEPHI Ha AEHCTBYIOIIEH BhicoTe oTpaskenus h' = TG.

Pucynox 2

CBsI3p MEXIy YacTOTaMH HakKJIOHHOTO fop M BepTukampHOTO f, 30HAMpPOBaHWS

OIpCACIIACTCA COrIaCHO TCOPEME MapTI/IHa, W3BECTHOM KaK 3aKOH CEKaHCa,

foot = f, sec @, (2)

Jlist ya€Tta KpuBU3HBI 3eMIIH 1 HOHOC(HEPHI B COOTHOIIEHUE (2) BBOAUTCS DMITH-

PHUYECKUH MONPaBOYHBIN KOIPPHUIIUEHT Keif ¥ TOTIA
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foor = Kest Ty s€C ). (3)

e Kesf — QYHKIUSA JCHCTBYIOMIEH U UCTUHHOW BBICOT, JAJIGHOCTH H T. [I., HC HMEET
00IIIero aHATMTHYCCKOTO MpeacTaBicHus. O0IacTh JONMYCTUMBIX 3HAYCHHH Kerf B 3aBU-
CUMOCTH OT AaibHOCTH Do nmexut B penenax ot 1,0 go 1,2 — (pucyHok 20).
JleficTByroIIIasi BHICOTA OTPAXEHHUS BEPTUKAILHO IMajarolield Ha noHocdepy pa-
JUOBOJIHBI C 4acToToi f,, 0003Hauaemas h', u rpynmoBoii myTh P’ CBA3aHBI COOTHOIIIE-

HHUECM

, 2
'=—re(l—cosay) + \/7[” (ff:bl)] — (resinay)?, 4)

rae e — paanyc 3emiu;
o1 = Do/(2re);
P'(fob1) — rpyIIoBoii My Th PaglOBOJIHEI ¢ YacTOTOM fop, TamaroIIeli HAaKJIOHHO.

3Ha4YeHHUE COS @ MOKHO OIIPpECACIINTD N3 COOTHOIICHUS

2
[7P’(f0b1)] +276h'+ h'?
2

COSPo = i oo et )

()

[TocnenoBarensHO npuMensis cooTHomeHus (4), (5) u (3), nonorpammy H3 me-
PECUMTHIBAIOT B 3KBUBAJIIEHTHYIO (3¢ (hekTUBHYI0) HoHOrpaMMy B3 u nanee B BbICOT-
HBIM POGUITH IEKTPOHHON KOHIICHTPAIIUH.

Cy1iecTBEHHBIM OTpaHUYEHUEM JTAaHHOW METOJIUKH Tiepecuéra sSBISETCS TPeHe-
opexxerne 3(PpGheKTOM MAarHUTOMOHHOTO PACIICIUICHUS W BIMSHAEM TOPH30HTAIBHOM
HEOTHOPOTHOCTH HOHOC(HEPHI.

5.3.2.2 Ouenky noHOC(hEpHBIX TapaMeTpoB, B 4aCTHOCTH BICOTHOTO Ne(h)-mpo-
bums, TpOBOAAT TakXke, pemias o0paTtHyto 3amaady H3 s uzoTponHoi chepudecku-
CJIONCTON OJHOMEpPHON HOHOC(HEpHhI C ACHMITOTHUYECKHM YYETOM BIIMSHHS MarHu-

TOMOHHOI'O PaCIICIIIICHHA

P(fn) = 2 [ —— . (6)

\/rznz —1rZ(cos fiM)2
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Dy = 2 Tm r€ cos fdr (7)

r ]
€ ro\/rznz—rez(cos iz

TJIe ISl KaKJI0W 30HIUPYIONIEH paIroBOIHBI YaCTOTHI fy OmipeneneHs:

I'm — BBICOTA OTPAXKCHMsI, OTCUMTHIBaEMast OT LIEHTpa 3eMJIH,

B — BepTUKAIBHBIN YTOJI IPUXO/IA.

5.3.2.3 OteHkH mapaMeTpoB HOHOC(EPHI B TIIABHOM HOHOC(HEPHOM MaKCUMyMe
JUTS THEBHBIX YCIOBUH paguoTpacchl MEPUIMOHAIBHOTO HaMpaBiIeHUs Mo naHHbM H3
JeXaT B HEKOTOPOW CepeArHE MapaMeTpoB B TOYKAaX MEPEAArOIIEro M MPUEMHOIO
YCTPOUCTB (TEPMUHAIBHBIX TOYKax). [IpuMep BOCCTAHOBIICHHS BBICOTHBIX MPOQIIICH
3JIEKTPOHHOM KOHIIEHTPALUH 10 JaHHBIM KoMIiuiekcHoro (B3 u H3) paanozonauposa-
Hus noHocgepsl Ha paauorpacce ypoc (bensrusi) — Pokutec (Mcnanus) 1992-06-21
npuBenEH Ha pucyHke 3. JlaHHbIe paaro30HINPOBAHUS HOHOC(EPHI OTYUSHBI TBYMS
KJIACCUYECKUMHU UMY IbCHBIMU HOHO30H1aMu B3 Digisonde 256, ToOnOIHUTENBHO K UX
0azoBoil pyHkuuu B3 Obl1a peann3oBaHa MpoueAypa perucTpaluy B3aUMHBIX HOHO-
rpamm H3. Ha pucynke 3 mpencraBieHsl NpoGuiIH SICKTPOHHOW KOHIICHTPAIUH:
CIUIOIIHBIE JIUHUU — B TEPMUHAJIBHBIX TOYKaX, MOJy4yeHHbIE IO JaHHBIM B3; kBaapa-
THUKH — BOCCTAaHOBJIEHHBbIE IO HOHOTpaMMaM H3, nmpunsateiMm B JypOc — PokuTrec.

JIns HarJsIHOCTH BBICOTHBIN Npodunu B Pokutec cmemiens Ha + 1 MI'1 B ya-

CTOTHOM 00JIACTH.

uo03
] 19920621 14:002
3 Dourbes Roguetes
3o}
g ]
a ]
= .
32001_
A ]
1003
:IIIIIIIII!IIIII'II'IIIII'IIIII'IIIIIIIIIIIllIIIIIIIIIlIIII
D 2 Y 3 B 10

MAaasmenHan JactoTta, My,
Pucynok 3 — [Ipodunu 3neKTpOHHOM KOHLIEHTPALUU
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5.3.3 Bua paanocurnasna B peaauzanuu mertoga H3

5.3.3.1 BaxxHbIM 371IEMEHTOM B TEXHHKE MIPOBEICHUSI MHOro4acToTHOro H3 sBs-
eTCsl BUJ IPUMEHSEMOTO CUTHAJIa U TEXHOJIOrUs ero o0padboTku. B pannopuznueckux
MOHO30H/I0OBBIX HCCIIEJOBAHUSAX B HACTOSALIEE BPEMS IPUMEHSIFOTCS TPU BHJ1a CUTHAJIOB:
IPOCTON TIIAJKUA MMITYJIbC (KJIACCUYECKUI METON), (Pa30-KOJOMAHUITYIUPOBAHHBIN
(®KM) u JIUM curnansl. B H3 npaktuka ucnonb3oBanusi ®KM curnanos npaktuye-
CKHA OTCYTCTBYET B CHIIy JUCIEPCHUOHHBIX MCKaKEHUM, KOTOPHIE CYIECTBEHHBI JaXKe
npu B3. Ha pucynke 4a npuBenena nonorpamma H3, cHsAtas ¢ npumeHeHreM nu@po-
BBIX METOJIOB 00pPabOTKH KJIACCHYECKOT0 UMIYJbCHOIO CUTHaja Ha Tpacce KanuHun-
rpax — U3SMHWPAH, umeromeit nanmsaocTh ~ 1100 kM. Bugno pazaenenue Mo, popMu-
PYIOIIKXCS [IPU OTPAKEHUU OT HOHOC(EpHBIX cio€B, MITY, HO He XBaTaeT pa3pelieHus
JUIsl KAUECTBEHHOI'O pa3/IeNIeHUss MarHUTOMOHHBIX KOMIIOHEHT BHYTPH MOJ, BEPXHHUX

JIy4eH U CIIEJIOB KPaTHBIX OTPAXKEHUH.

a 0

2005 11DITI256:002 |

—
=

FanaszAbBaHKE, Mo

e L 1 I = = e (R = [ o

Yacrota, My Hactora, My

a — C UCIIOJIH30BAaHUEM IPOCTOTO UMITYJILCHOTO METO/1a,
0 — Ha ocHOBe nmpuMmeHeHus JIUYM-curnana

Pucynoxk 4 — Nonorpammer H3

5.3.3.2 B ocHoBe meTona ucnoiab3oBanust JIYM-curHana JIeKuT nepeBoi rpyTi-
TTOBOTO 3ama3IbIBAHUS 30HIUPYIOMINX CUTHAJIOB B YACTOTHOE MIPOCTPAHCTBO U UCTIOJb-
30BaHHME PA3BHUTHIX METOJOB CIEKTPAILHOTO aHAM3a I UX pasperieHus. st aToro

YaCTOTHI ICPCAAaTIHNKA U HpI/IéMHI/IKa CUHXPOHHO IICPCCTPAnBaAOTCA 1 BCICACTBUC TOI'O,
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YTO JUJISl Pa3IMYHbIX MOJI BPEMSI IIPOXOKIAEHUS PACCTOSIHUS MEXAY JBYMSI KOHEUHBIMU
TOYKaMHU TPACCHI PA3INYAETCSA, B CyMMapHOM BOJHOBOM I10JIE OHU OyAyT UMETh pas-
JUYHOE YaCTOTHOE cMmelleHre. Uem HIke CKOpOCTh EPECTPOMKHU, TeM OOJIbIIas YHEep-
THsI MOXKET OBITh TiepelaHa B KOHKPETHOM YaCTOTHOM HHTEpBaJje, TeM BhIlIe OyIeT co-
OTHOLIIEHUE CHUTHAJ/IIYM M MEHbIe TpeOdyeMas MOIIHOCTh u3iayudeHus. OmHaKo mpu
ATOM BO3pacTaeT o0Iee BpeMs 30HAupoBaHus. Pa3peniaroniyto cnocoOHOCTh TAaHHOTO
METO/Ia TaK ke, KaK U B KJIACCHYECKOM CJy4yae, OrPaHUYUBAET JUCIEPCUOHHOE HCKa-
YKEHHE MPU PACIIUPEHUH TOJOCHI 30HAUPYIOIIETO CUTHAJIA U PACCESHUE Ha METKOMAC-
mTaOHBIX HEOJAHOPOIHOCTSAX. B HacTosmee Bpemst Hanbosiee ynoTpeOUTENbHON CKOPO-
cThi0 mepectpoiiku siasiercss ~ 100 k['w/c. MolHOCTE nepegaTunka BapbUpPyeTCs B
npenenax ot 100 Bt no 2 kBt HenpepsiBHOr0 n3nydenus. [lepseie nonorpammel H3 Ha
OCHOBE ATOr0 MPUHITUIA ObUTH ToydeHbl B Havane 70-x. s JIUM-curnana Takxke
pa3BUTa TEXHOJIOTUS U3MEPEHHUs YIJIOB ITpuxoza. [Ipumep coBpeMEHHON HOHOTPaAMMBI
H3, nonyuennoii Ha tpacce USMMUPAH — Huwxuuii Hosropona (~ 500 km, 2012-08-
30T10:06Z), nmpencrasnen Ha pucyHke 460. Mcnonb3oanue texauku JIUM-30H11poBa-
HUS TI03BOJISIET BBIACIUTD HE TOJIBKO 0a30BbI€ MO/BI, HO M Pa3JIMYUTh MAarHUTOMOHHBIE
KOMIIOHEHTBI BHYTpH 3TuX Moa. KauectBo nonorpamm H3 B rexnuke JIYM-30H1mpo-

BaHMH:, B 06HIGM, 3aMCTHO BBIIIC 11O CPABHCHHUIO C IIPOCTBIM UMITYJIbCHBIM MCTOJOM.

5.4 Paguo3oHa1poBaHue HOHOC(EPHI C MCKYCCTBEHHBIX CIIYTHUKOB 3eMJIU

5.4.1 BHemHee paguo030HIMPOBaHHE HOHOC(heEPHI

5.4.1.1 Nono3onna, ycranosieHHslid Ha UC3 naeT BO3MOXHOCTh MOJy4aTh MH-
dbopmalrio o CTpYKType | Tporieccax Ha BeicoTax Mexay MC3 u MakcuMyMOM HOHO-
ctepnl. OOI1Eee HA3BaHUE TAKOTO METOJIA UCCIIEI0BAHUS — BHEIITHEE PAJIMO30HANPOBA-
Hue. Eciu opbuta MUC3 HaxoauTcst HUXKe MakcUMyMa ciiosi F2, To MOXKET UCIOJIb30-
BaTbCsl TEPMUH BHYTPEHHEE pPaIu030HANPOBAHUE.

5.4.1.2 Ilpu B3 BOoib Bceil TpaeKTOpuu MoJIETa CIyTHUKA MOTYT OBITh MOJTY-
YEeHBI CIEAYIONIME apaMeTphl: KpUTUYECKAsi YaCTOTa U BBHICOTAa MakcuMmyma ciosi F2

(foF2, hmaxF2); pacnpenenenue snexTponHoi koHmeHTtpauuu otT MC3 g0 riaBHOTO
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MaKCHMyMa 3JIEKTpOHHOM KoHueHTpauu ciiost F2 — N (h)-npoduns. [Tapamerpsr pac-
npe/esieHHs JICKTPOHHON KOHIICHTpAIUU BbIlIe NmaxF2 HE MOryT OBITH MOJYYCHBI
npu B3. CootBerctBenno nmpu Bu3 cnoit F1 u o6mactu E u D OynyT HEAOCTYIHBI 1151
THIATEJIBHOT0 aHAIN3a, XapaKTEePHOTO ISl PaJuO30HIUPOBAHMUS.
5.4.1.3 B Ttabnuiie 1 npuBeeHbl 3HaUCHUS OCHOBHBIX MapameTpoB opout UC3 ¢
MOHO30HIaMH Ha OOPTY | JIaThl MX 3aITyCKa.

Taonuma 1

Hassanue IC3 [lepureit, km | Anoreit, km | Haknonenue, | [lata 3amycka
Tpajychl
Alouette-1 1031 996 80,5 1962-09-29
Alouette-2 2982 508 79,8 1965-11-28
ISIS-1 3523 574 88,4 1969-11-30
ISIS-B 1700, xpyroBast 75 1971
Explorer XX 800, kpyro,ast [Tonspuas 1964-08-25
ISS-b 1220 972 70 1978-04-24
Wurepkocmoc 19 (nanee — 600 1000 74 1979
1K-19)
Kocmoc 1809 940 980 84 1986-12-21
(mamee —K1809)
[TutoTupyemblii KOCMUYECKHUIA 370 340 52 mapt 1996
xomruieke (ITKK) MUP
[Ipumeuanne —3amyck MC3 UK-19, K 1809, [IKK MUP ocymectnén 8 CCCP,
3amyck 1SS ocymectenén Anonueit. Octanbubie MC3 3amymenst CIIA u Kananoii, mo3sxe
npucoennHWINCh BenmkoOpuranus, OpaHiusi.

5.4.1.4 JIna KOCMUYECKHX MOHO30HJIOB KOHKYPUPYIOIIUMH XapaKTEPUCTHKAMU
SBJITFOTCSI TIPOCTPAHCTBEHHOE pa3pelicHre (PacCTOSHHUE, TPOXOIUMOE CITyTHUKOM
MEXIy ABYMSI HOHOTpaMMaMH) U YaCTOTHOE pa3pemnieHre (pa3Hulia mo 4acToTe MExKIy
JBYMSI TIOCJIETIOBATEIbHBIMA UMITYJIbCaMH). BpIOMpaeTcss KOMIIPOMUCCHOE PEIICHHE
MEXIy BO3MOXHOCTBIO JIETAILHOTO HCCIAEIOBAHUS BEPTHUKAIBLHON CTPYKTYPHI HOHO-
cdepsl 0 OJTHOM HOHOTPAMME U BO3MOKHOCTBIO U3yUEHHUS POCTPAHCTBEHHOU CTPYK-
Typbl HOHOC(hEPHI HA OCHOBE CEpUU MOHOTrpamM. Tak, Hampumep, noHo3oua Ha MC3
«Jkcropep-XX» nojiyyaja HOHOTpaMMBbI Yepe3 Kaxkable 750 M, HO TOJIBKO Ha IIECTH
(bUKCUPOBAHHBIX YACTOT, B TO BpeMs kak noHo3oHa MC-338 (ma UC3 UK-19) cHu-
Majl HOHOTPaMMbl OPHUEHTHPOBOYHO uepe3 60 KM, HO MPH ChEMKAX Ka)XXJIOW HOHO-
rpaMMbl IPOU3BONIIOCH 338 30HaUpoBaHuM. [Ipu 5 TOM 4acTOTHBIN mar B 001acTu
MIJIA3MEHHBIX PE30HAHCOB COCTaBIISAN 25 K[ 11, a B 00/1aCTAX CHATHUS KPUTHUYECKUX Ya-

ctoT noHochepnr 50 kI 1.
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B Tabnune 2 npuBeneHbl napaMeTpbl HOHO30HI0B, YCTAHOBJICHHBIX HA Pa3/ny-
HBIX CIIyTHUKAX.

TaoOnuma 2

Ha3anue | /luamazon yactot 6o | MomHocts | [nutens- | Yactora | CkopocTh U3MEHE-
ncs3 JUCKPETHBIN HAOOp Ya- | mepenar- | HOCTb UM- | IOBTOpE- HUSI YaCTOTBHI,
croT, MI'g ynka, BT IIyJIbCa, HUS UM- MTI'nu/c
MKC MYJTBCOB, [ 11
Alouette-1 Ot 1 no 12 Bxurou. 100 100 62 1
Alouette-2 | Ot 0,2 no 13,5 Bxirou. 300 100 30 0,12 u 1 BKIIOU.
ISIS-I Ot 0,1 10 10(20)" [lepemenHnas ot
BKJTIOU. 400 98 30 0,31 1o 1™ BKJIHOU.
0,25; 0,48; 1, 1,95; 4,0;
9,303
ISIS-B | Ot 0,1 no 10(20) Bxitrou. 400 87 45 Ilepemennast ot
0,25 o 1Bxitrou.
Explorer |1,5;2;28;3,7;55;7,22| ~100"" 100 Bpems
XX npuéma —
15McHa 1
4acToTe
ISS-b Or 0,5 no 14,8 Bxmrou., | Her man- | Her nan- | Her nas- 1 uim 2
mar 0,1 HBIX HBIX HBIX
HK-19 Ot 0,3 1o 15,95 Bxitrou. ~ 200 133 58,6 2,5
K 1809 | Ot 0,3 no 15,95 Bxitou. ~ 200 133 58,6 2,5
IIKK MUP | Ot 3 mo 15,95 Bxirou. > 350 133 58,6 2,5
* 3amuck 10(20) o3HayaeT, YTO MAaKCUMATbHOE 3HAUCHHE THAMa30Ha P HEOOXOTUMOCTH
MOTJIO OBITH yBenrueHo a0 20 M.
** TlepemeHHast — CKOPOCTh U3MEHEHHUS YaCTOThI U3MEHSIIACh B COOTBETCTBHH C TPOTPaMMOi
IKCIIEPUMEHTA.
***~ — npubAMKEHHOE 3HAYCHHUE.

5.4.1.5 IlapameTpsl Hay4HOU anmapaTypbl oTeuecTBEHHBIX cryTHUKOB MK-19 n

K 1809 — cuctemMbl MOHOUMITYJIBCHOTO (Ha KaXKJI0M 4aCTOTE UCTIONB3YETCS TOJIBKO OJTUH

UMITYJIbC) paaro3oHupoBanus nonochepsl MC-388, B uacTHOCTH, €€ OCHOBHOTO KOM-

MOHEHTA, IpeaHa3HaueHHoro 1 BH3 — 60opToBoro nonozonmaa MOH-1:

Junamna3oH 30Haupyromux yactot, MI'n

KonnuectBo pabounx 4actoT

[Iar nuckperHocTH Yyactot, Kl '1q

ot 0,3 mo 15,95
338 MMCKPETHBIX YaCTOT C KBAPIIEBOW CTAOH-

Jm3anuen

25 B quanazone ot 0,3 1o 1,5 MI't n
50 B guanazone ot 1,5 1o 15,95 MI'l

[[Inprna nmonoce! npuéMHUKA 110 ypoBHIO 0,7

okoJio 12 xI'ng

JUINTENbHOCTh UMITYJIBCOB NIEPENATYNKA, MKC 133
YacroTa moBTOpeHus, 1 58,6
Yucno UMITyIbCOB Ha KaXKI0W U3 AUCKPETHBIX

4acTOT 1
JUTUTEnbHOCTh ceaHca 30HANPOBAHUS, C OKO0JIO 6
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NMnynbscHas MOIHOCTG NepefaTymka, Br,
HE MEHee ... 140

UyBCTBUTENBHOCTh PUEMHUKA, MKB, 1pu co- ... 0Ko0J0 10 ¢ BOBMOXKHOCTBIO CHU)KEHHUS YyB-

OTHOIIIEHUU CUTHAJI-IIIYM, PAaBHOM 3 ... crBuTenbHOCcTH Ha 20 1b 1Mo BHENIHEH KO-
MaHJIe

AMIUIMTYIHAs XapaKTepUCTUKA MPUEMHUKA ... Onm3ka K JorapuMUYECKOH, C TMHAMHUYECKUM

nuarnazoHom 6osee 60 nb
[Iutanme HOHO30HIA OT CETH MMOCTOSIHHOTO

TOKa C HallpsbKeHueM, B ... 0T 24 no 34
[ToTpebnsemas MmomtHOCTh, BT, HE Oomnee:

BO BpPEMs CE€aHCa 30HINPOBAHUS ... o4

MEXy CeaHCaMH ... 0,2

Macca HOHO30H1a, KT .o 17,2

O0OBeMm, 1 ... 18
["aGaputsl, MM ... 352316°180

5.4.2 TpancuonocgepHoe paano30HIUPOBaAHNE

5.4.2.1 Merox TU3 HampaBieH Ha W3y4Y€HUE BHYTPEHHEW CTPYKTYpPbl HOHO-
ctepsl. J11s ero ocyiecTBICHUS HEO0X0MMa CUHXPOHU3AIMS PA0OThl UMEIOIIUXCS
OOpPTOBOIr'O U HA3EMHOTO MOHO30HI0B OIHOTO THIA B (PUKCUPOBAHHOM JIMaNla30HE ya-
CTOT, 3aBEJOMO MEPEKPHIBAIOIIEM BO3MOKHbBIE H3MEHEHHUS YACTOThI OTCEYKH.

5.4.2.2 Cxema metona. M3myyaromuii HOHO30H pacmojiaraetcs Ha 6opty UC3,
a paboTarolasi TOJLKO B pexXMMe pruéma amnmnapatypa — Ha 3emiie (pucyHok 5). bopTto-
BOM MOHO30H]I U3JIy4aeT CUHXPOHHO TaKTaMU JBa PaJHOUMITYJIbCa, OJUH U3 KOTOPBIX,
UCIIOJIB3YETCS ISl CAHXPOHU3AMU U 3aIlI0JIHEH MOCTOSHHOM yacToToi. Ero gnurensb-
HOCTEIO ~10°c u wactora, mpesbimaer 100 M1, (MCIIOIB30BAIUCH YaCTOTHI OT 136 10
138 MI'11). CUHXpOUMITYJIBC MPOXOAUT HOHOC(EPY HACKBO3b C MUHUMAJILHOM TPYIIIO-
BOM 3a/IEP>KKOM ¥ C BO3MOKHO MEHBIIIUM OTKJIOHEHHEM (32 CUET pedpaKiium) OT Nps-
MOM, COSIUHSIOIIECH ITEpEAATUYUK U TPUEMHHUK.

Bropoit paguonmmnynsc AmuTenbHOCTBI0O OT 50 10 70 MKC 3amlOJIHEH MEHSIO-
HICKCS OT UMITYJIbCA K UMITYJIbCY 30HAUPYIOLIEH YaCTOTOW HA TPaHUIE IHana3oHa pa-
JTMOTPO3pavyHOCTH HOHOC(hEpHI B quamna3one padotsl craniuu B3. Tlocie HakinoHHOTO
MIPOXOXKJICHUS 000OMMU UMITYJIbCaMU BCEH MOHOCGHEPHI B KAXKIOM TaKTE HU3KOYACTOT-
HBIM UMITYJILC BCIIECTBUE OOJIBIION IPYNIOBON 3a1€PKKH JIBUKETCS 1103311 BHICOKO-
YaCTOTHOT'O MMIYJIbCA, U YaCTOTHAsI 3aBUCUMOCTb 3TOTO 3ara3/ibIBaHus (MepecyuTaH-

Hasl B KWIOMETPBI) pETUCTPUPYETCS MPUEMHUKOM Ha 3€MJI€ B BUJI€ TPAHCHOHOIPAMMBI.
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1,F2 15MIT

1 — nono3ong Ha UC3;

2, 4 — BeicokouacTotHbIi curHai (f > 100 MI'n);

3, 5 — MEHSIOIIMIICSA CUTHAJI B JUAIa30HE 30HIUPOBAHHSI,
6 — npuémMHUK

Pucynox 5 — [lpunnunuansHas cxema T3

Pa3HOCTPH yCIOBHOTO pacCToOsHMS, ONpenesieMast 0 BpEMEHU 3aI€PKKHA MEKTY
IPUEMOM HU3KOYACTOTHOIO U BBICOKOYACTOTHOTO CUTHAJIOB B IPEAINOJIOKEHUHU, YTO
CKOPOCTb PaCIpOCTPAHEHUS CUTHAJIOB IIOCTOSIHHA U paBHA CKOPOCTH CBETA B BAKyyMe,
Y UCTUHHOTO paccrosiuus Mexny MC3 um HazemMHoOM cTaHuuen B3 HaspiBaeTcs npuse-
néunbiM TpynnoBbiM yTéM AP'(f). TIpocTpaHcTBeHHast CTPYKTYypa BHYTPEHHEH HOHO-
chepbl MOXKET ObITh MPECTABIEHA PSIIOM 3aBUCUMOCTEN 3JIEKTPOHHON KOHUEHTPALU
OT JTaJIbHOCTH BJOJb JIyda Ha TPAHCUOHOC(HEPHBIX TpaeKTopusix. HacTOTHbIE 3aBUCH-
MOCTH TPAHCHOHOC(EPHBIX CUTHAJIOB OOBIYHO MOMEILIAIOT Ha HOoHOTpamMMmmax B3 unu
BH3 (pucyHok 6).

[Tpu omHOM MPOXOXKACHUN OOPTOBOTO MOHO30H A HA/I 3€MHON MTPUEMHOM armma-
paTypoil CHUMaETCsl CEpHsl TPAHCHOHOTPaMM, XapakTepHu3ylomas HoHocdepy, pacio-
JI0KEHHYIO MEX1y OOPTOBBIM HOHO30HAOM U MPUEMHUKOM. YTIOMSIHYyTasi CEpUs BMe-
cTe ¢ cepueid noHorpaMMm BH3 J0XUTCS B OCHOBY BBIYUCIIEHUS MPOCTPAHCTBEHHOMN

CTPYKTYpbl HOHOCGhEPHI B 30HE paauycoMm 5000 kM BOKpyr HazemMHoM ctanuuu B3.
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Pucynox 6 — Kommnekcunast nonorpamma B3 u TU3

5.4.2.3 JInst moBbIIeHUs UHPOPMATUBHOCTU U OOJBIICH YCTOMYUBOCTH MpUEMa
curiajgoB TU3, moMUMO JOMOJHUTEIBLHON MOCIEAETEKTOPHON 00pabOTKH CUTHAlA,
1[e7IeCO00Pa3HO YBEIUYUTh OTHOIICHUE CUTHAJ/IIYM B TPAHCUOHOC(HEPHOM KaHaJe.
J171s1 3TOr0 MCNOoNb3yeTCsl cCXemMa 00paTHOrO TPAaHCUOHOC(PEPHOTO PAANO30HIUPOBAHUS
(manee — OTHU3) ¢ NOBBIIIEHHOW MOIIIHOCTHIO U3JTy4aeMOTr0 CUTHaIa. MOIIHBIH mepe-
JATYUK B ATOM cxeMe (PUCYHOK /a) pacriojaraercs Ha 3emJie U CUHXPOHU3UPYETCS 10
curHasiam MC3, a cOpoc nHpopManuu o mpoxoKJeHUN TPAHCHOHOC(PEPHOTO CUTHAJIA
OCYLIECTBJISIETCA HA JIBA ITYHKTA.

5.4.2.4 dynknuonanbHasa cxema ycerpoiictea OTU3 nmpuBenena Ha pucyHke 70.
[To xomaHe Wi aBBTOHOMHO TI0 33/IaHHOM TTporpaMMe TeHEPaTOp BhIpadaThIBAET CUT-
HaJl, KOTOPbIM CUHXPOHHO MOJYJHMPYIOTCS 30HAMPYIOMINI MepeaaTuuK U yJIbTPaKO-
potkoBoJHOBBIH (nanee — YKB) nepenarunk. YKB nepeaatuuk usiydaer pagnocur-
HaJIbl Ha TIOCTOSIHHOW YacTOTE TEJIEMETPUYECKOr0 KaHala, a 30HAUPYIOLUI repeaar-
YUK — B AMANa30He 30HIMPOBAHUS Ha IEPEMEHHbBIX TUCKPETHBIX YaCTOTaX, ONMpeaes-
€MBIX JMaIlla30HHBIM CUHTE3aTOPOM, IEPECTPOMKON KOTOPOro MO IHAMA30HY YIIPaB-
asieT reHepatop. OTpaxxEHHbIE OT HOHOC(HEPHI 3XO-CUTHAIIBI TPUHUMAIOTCS] TPUEMHHU-
KOM, IepecTpauBaeMbIM CUHTE3aTOpoM. C BbIXOJa MPUEMHHUKA IXO-CUTHAJBI MOCTY-
naroT B MoayssTop YKB nepenaturka u TpaHCIUPYIOTCS HA 3EMITIO.

[TpunsTeie Ha 3emne YKB npuéMHHKOM CUTHAIIBI TIOCTYIIAOT HA CEJIEKTOP, KO-

TOpLIfI yYHpaBJACT AUAINIA30HHBIM CHUHTC3aTOPOM U MOAYIIATOPOM, TAKUM 06pa30M,
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YTOOBI Ha3eMHBIN MEPEAATUYUK U3IYYUSI CHHXPOHHO ¢ OOPTOBBIM MEpPEAATYNKOM pa-
JTMOUMITYJTBCHI Ha T€X JK€ 4acTOTaX, HO C HEOOXOIMMBIM BpEMEHHBIM CIIBUTOM. Pajno-
CUTHAJIbl HA3€MHOTO 30HJUPYIONIETO TMepeAaTynKa, MPOIIEIINe CHU3Y HOHOChEpy
HACKBO3b, IPUHUMAIOTCSI OOPTOBBIM MPUEMHHUKOM U C IOMOILBIO MOIYJISTOpA MOAME-
IIMBAIOTCS K AXO-CUTHAIaM OOPTOBOTO MOHO30H]1a M BMECTE C HUMH TPAHCIUPYIOTCS
VKB nepegatunkom Ha 3emimto, rae npuHsatele YKB npuémuaukom, Hapsay ¢ onop-
HBIMHU M 3XOCHUTHajJaMU, perucrpupyrorca Ha nonorpamme. [Ipu OTU3 cienyer no-
MOJIHUTENBHO YYUTHIBATh BPEMEHHBIE CABUTH M3Ty4yaeMoOro ¢ 3eMJIM CHTHaja, o0y-

CJIOBJICHHBIE 3aIla3/IbIBAHUEM ONOPHOTO curHaia Ha tpacce MC3 — 3emus.

[

a — npuHIUnuaneHas cxema OTU3

0 — dbynkumnonansHas cxema OTU3:

Ha MC3: 1 — reneparop, 2 — nmana3oHHbIA CUHTE3ATOP, 3 — MOILYJIATOP, 4 — 30H-
TUPYIOMIUA 0OPTOBOM MepenaTyuk, 5 — npuémMuuk, 6 — YKB nepenaruuk;

Ha 3emute: 7 — YKB npuémunk, 8 — cenexrop, 9 — nuanazonHslii cuaTe3atop, 10
— MOZyJATOp, 11 — Ha3emMHBII epegaTunK

Pucynox 7

5.4.2.5 Bonpockl CUHXpOHHU3AIMU OOPTOBBIX U HAa3€MHBIX MOHO30H/IOB MOTYT
pemaTbesl pa3iMuHbIMU crioco0aMu. B HacTosiiiee BpeMsi CHHXPOHHM3AIMsl HA3€MHOTO
U OOpPTOBOTO HMOHO30HJOB MOXET OCYHIECTBISITHCS IO CUrHanaMm crnyTHUKOB GPS

(Global Positioning System — rio6aibHast HaBUTAILMOHHAS CUCTEMA).
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5.4.2.6. bonpumyto HHPOPMATUBHOCTH HMMEIOT PE3YJNbTAThl KOMIUIEKCHBIX
HaOIIO/IEHUH TIPH OJTHOBPEMEHHON paboTe ammapaTypbl ABYX HA3€MHBIX MyHKTOB,
ocHaEHHBIX ycTaHOBKaMu B3 u TU3, u ciyTHUKOBOrOo HOHO30HAA. [Ipu aTOM B paz-
JMYHBIX KOMOMHAIMSIX PETUCTPUPYIOTCS noHOorpammbl B3, BH3 u TpancnoHorpamMmel,
410 103BOJIsieT npH nponére MC3 onpenenuts MpoCTpaHCTBEHHYIO KApTUHY W3MEHe-
HUSI SJIEKTPOHHOM KOHIIEHTPAIMK B OOIIKMPHBIX paiioHaX. ITO MO3BOJISIET TOYHEE IIPO-
BecTH pacuér noaHoro Ne(h)-mpodwms, Tak kak BO3MOKHOE BIMSIHUE TOPU30HTAIb-
HBIX TPAJMEHTOB JIEKTPOHHOW KOHIIEHTPALMU B JaHHOM CIllydae CBEJCHO K MUHH-
mymy. HaOmonmaercs ynosnerBopurenbHas cThIKOBKa Ne(h)-mpoduneit BHemHel u
BHYTpeHHEN noHocdepbl. Bo3aMoxHBIE paccornacoBaHUsI MOTYT OBITh CBSA3aHBI KakK C
HOTPEIIHOCTSIMU OTCUETAa KPUTUYECKUX YaCTOT Ha HOHOTpaMMax, TaK U C CYILECTBO-

BaHHEM B MOHOC(EpPE TrOPU3OHTAIBHBIX TPAIUEHTOB ANEKTPOHHOW KOHLICHTPALIUH.

5.5 CucreMHoOe paino30HIUPOBaHNEe HOHOChEPBI

5.5.1. CoBpemMeHHOE PaO30HIUPOBAHUE, OCYIIECTBIISIEMOE M3 OJTHOTO MyHKTA,
BKJIIOUYAET B c€0s YEThIPE U3BECTHBIX CETOJHS BUa paano3onaupoBanus: B3, H3, sB-
JISIOIIMECs] HAa3eMHBIMM HccienoBanusaMu, Bu3 u TU3, npoBoasiuecs ¢ UCMoJb30Ba-
HHUEM MOHO30HJ0B Ha KocMuueckux anmnapatax (KA). SIcHo, 4To ipu 3TOM U3 OJTHOTO
MyHKTa MOXKHO TMOJYYUTh UH(POPMAIIMIO O SBICHUAX PA3TUYHOU MPOCTPAHCTBEHHOM
MPOTSHKEHHOCTH, HAUMHAS C pa3MEPOB, CPABHUMBIX C IJTUHOM BOJHBI (4 = 50 M), 1 KOH-
yas pa3MepaMu, HAMHOTO TIPEBBIMIAIONIUME pa3Mepbl NepBoil 30HbI Dpenens, T. €. 1o
TOPU30HTAIM CPAaBHUMBIMH C BBICOTOM Makcumyma rioHOchepsl (oT 200 mo 350 km).
Jto kacaercs meto10B B3 u H3. Ecnu e myHKT 000py/10BaH TONOJHUTEIBHO YCTPOU-
ctBaMu Juisi npuéma curHainoB Bu3 u TU3, to npu BbicoTe opobutsl MC3 nopsiika
1000 kM U3 3TOTO MyHKTa MOKHO HaOIIOAATh 32 COCTOSTHUEM HOHOC(EPHI HA PaCCTOSI-
Husx, pocrurarommx 5000 kM. Ha pucynke 8 oTobOpakeHa cxeMa CUCTEMHOTO Pajuo-

30HUPOBAHUS HOHOC(HEPHI.
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Pucynok 8 — CxeMa CHCTEMHOTO pau030HIUPOBAHNS HOHOC(HEPHI

CoBpeMeHHbIE MOHOC(EpHbIE HAOIIOACHUS MPEACTABISAIOT cOO0I NBYXbApYC-
HYIO (Ha3€MHO-KOCMHUYECKYI0) CUCTEMY, (DYHKIIMOHUPYIOIIYIO 110 €JUHON MporpamMme
IPOBENCHUS U3MEPEHUH, MOTYUYEHUS U IEPBUYHON 00PAaOOTKH TaHHBIX U3MEPEHUI, X
cbopa, 3aBepiiaroniel 0OpadOTKH U Mepeadr B peruoHajibHble U (eaepatbHbIi UH-
¢dbopMaImoHHbIE LEHTPHI, JOBEACHUS 3amparmBacMoil HHGOPMAIUU 0 TOJIh30BaTe-
aeit. OTcroa sICHO, UTO AJI1 COBMEILEHUS pabOT Ha3eMHON U KOCMUYECKON TEXHUKH I10
nporpammam B3, B3 u TU3 Heo6xoauMO peaycMOTPETh MOIKII0OUEHUE aJall TUBHbBIX
PEXKUMOB 30HIUPOBAHMS IITATHBIX KAK HA3€MHBIX, TaK U OOPTOBBIX U3MEPUTEIBHBIX
KoMIuiekcoB. HeoOxoaumo 000pynoBaTh TakkKe OCHOBHBIE U PE3EPBHbBIE KaHAJbI Iepe-
na4yu uHpopMarmu.

5.5.2 OcHOBHBIE PUHILIUIIBI UCTIOIB30BAHUS METO/Ia CUCTEMHOTO PaJuO30HAM-
pOBaHMsI, KOTOPBIE MMO3BOJISIIOT HanboJIee MOJIHO PEaTn30BaTh BCE €ro MPEUMYIIECTBa!

- U3MEpPUTEIIbHASL CUCTEMA JI0JDKHA 00ecreurBaTh CUHXPOHHYIO U CHH(Da3HYIO
YaCTOTHYIO IEPECTPONKY MEPENAIINX U NPUEMHBIX CUCTEM YETBIPEX BUAOB Paguo-
sonaupoBanusi — B3, H3, Bu3, TU3;

- COYETaHNE U3MEPUTENIBHBIX CPEACTB U BBIUNCIUTEIBHOU TEXHUKH JTOJKHO 103-

BOJEATH IOJIYy4aThb YaCTOTHBIC 3aBUCHMMOCTH BCECX paI[I/IO(l)I/IBI/I‘-IeCKI/IX XapaKTCPHUCTUK
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Ka)KI0T0 MPOIIEIIIero HoHocdepy curnana (aectByromnieii BeicoThl otpakenus h'(f),
aMILTATY b1, (pa3bl, TOTUIEPOBCKOTO CJIBHTa YacTOT, OJspH3alivy ). M3 3THX u3MepeHui
JI0JDKHA OBITh TIOJIy4YeHA BCs Teopu3ndecKas HHPOpMaIus;

- HEOOXOAMM TJI00ATBHBI MOHUTOPUHT HOHOC(HEPH HA OCHOBE OPraHUYIECKOTO
CHHTE3a PETMOHAJBHBIX MOHHTOPHUHIOB, OCYIIECTBIIIEMBIX OTPAHUYCHHBIM KOJIHYC-
CTBOM cOBpeMeHHBbIX Ha3zeMHBIX CII moHOCheEpHBIX HAOMIONEHUN W MOHUTOPHHTA C
W C3, HaxoasmuXxcst Ha MOJIIPHBIX |, IT0 BO3MOXKHOCTH, COJTHEYHO-CHHXPOHHBIX OpOH-

Tax.

5.6 MeToasnl paanoromorpaguu noHocdepbl

5.6.1 Ha3naueHue paguoTOMOrpauyecKkoro cerMeHTa HoHocGepHO

HA0JII0IATEJILHOM CeTH

Mertoasl paguotomorpaduu (nanee — PT) nonocdepsl ciayxart 1 onpeieeHust
paguoToMorpad@uueckux pa3pe3oB HOHOCPEPHI U TPEXMEPHBIX paclpe/le]ICHU dJIeK-
TPOHHOW KOHIIEHTpAIIMTH HOHOC(HEPHI.

PannoroMorpaduueckoe mpocBedrMBaHrEe MOHOC(HEPHI MO3BOJISIET peniaTh Psl
HAYYHBIX Y NPUKJIAIHBIX 3a/1a4:

- MOHHUTOPHUHT TMPOCTPAHCTBEHHOT'O PACHPEICICHUS U BPEMEHHOU JIUHAMHUKU
AJIEKTPOHHOM KOHIIEHTPAIK B HOHOCheEpe;

- OTIPEJICIICHNE PETUOHAIBHBIX 0COOEHHOCTEH BapuaIliuy MOJIs AJIEKTPOHHON KOH-
[EHTpalUKi B HOHOC(EpE IS YTOUHEHHUS CYIIECTBYIOIINX HOHOC(PEPHBIX MOIEIICH;

- U3YYCHUE IBOJIOINH U OTIPEJICIICHHE MEXaHU3MOB (DOPMUPOBAHMS HEOTHOPOI-
HOCTEH AJIEKTPOHHON KOHIICHTpAIlMU B MOHOC(Epe B CBSI3U C COJTHEYHOM, celicMUUe-
CKOM M aHTPOITION€HHOW aKTUBHOCTBIO.

Bo3moxkHo 3¢ dekTHBHOE KOMIUIEKCHOE UCTOJIb30BaHue MeTon0B PT u mpyrux
METOJIOB, UCIIOJIB3YIOIIUX MPUEM U 00paOOTKY CUTHAJIOB CIYTHUKOBBIX HABUTAIIMOH-
HBIX CHCTeM. Ammaparypa HaOII0aTeIbHBIX MTyHKTOB BO BCEX CIIy4asx Oy/eT oauHa-
KOBOHM M MOKET OBITh apaJlIeIbHO UCIIOJIb30BaHA B PA3JIMYHBIX METOaX HAOIIOACHUI

H B UCITIOJIb3YCMBIX aJIr'OPpUTMAX.
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5.6.2 Paguoromorpaguyeckue MeToAbl MOHUTOPUHIa HOHOChePHI

B paanotomorpadudyeckoM cerMeHTe Ha3eMHO-CITyTHUKOBOM MOACHCTEMBI MO-
HUTOPUHTA HOHOC(EPHI UCTIOIB3YIOTCS:

- metoasl HOPT;

- Mmetonsl BOPT;

- METOJIbl YCBOCHUSI U3MEPUTENbHBIX JAHHBIX, MOJy4YaeMbIX CETEBBIM MPOTrpaM-
mHo-ammapatHbiM koMiniekcoM (ITAK) HOPT u BOPT, B crienuanbHO pa3pab0TaHHBIX
MOJIEIISIX HOHOC(EPHI.

- METO/Ibl UCITOJIb30BAHUS B paAMOTOMOTpadhUueCKUX PEKOHCTPYKIIUSIX CUTHATIOB
MEXKTy HU3KOOPOUTATBLHBIMU CITYTHUKAMH PA3JIMYHOTO0 HA3HAYCHUS U CUTHAJIAMU TJ10-
OaIbHOM HABUTAIITMOHHOW CITyTHUKOBOM CHCTEMBI — UCIIOJIb30BAHUE TaK HA3bIBAEMBIX
Paano3aTMEHHBIX CXEM;

- METOJIbl BOCCTAHOBJICHUI Mpoduiiel IeKTPOHHON KOHIIEHTPAIIMK Ha OCHOBE
MPUMEHEHUS aJITOPUTMOB OJJTHOMIO3UIIMOHHOTO PAIMONIPOCBEUYNBAHUS.

Bricokast 3pheKTUBHOCTh OJIHOBPEMEHHOTO MCHOJIb30BAHUS PA3IUYHBIX METO-
JIOB JIJIS1 TIOTYYEHUS PAIUOTOMOTPAPUIECKUX PEKOHCTPYKIINI 00ecrieunBaeTCs 3a CUET
CO3JaHUsl CHEHUANbHBIX LIEHTPOB O0paOOTKM M aHaiu3a MH(OpMaLuU, B KOTOPHIX
MPEANOJIaraeTcsl HaKaljuBaHUE MIUPOKOW HOMEHKIATYPBI JAHHBIX C U3MEPUTEIHHO-

Ha6J'IIOI[aTeJ'H)HI>IX KOMIIJICKCOB KaK HAa3€MHOI'O, TAK 1 KOCMHNYCCKOI'O 633HpOBaHI/I${.

5.6.3 Paguoromorpadusi uonocdepnbl ¢ MOMOIBI0 BbICOKOOPOUTAILHBIX

HAaBUTI'allMOHHBIX CUCTEM

OcHoBHbIM npuHLUIIOM PT moHocdepsl ¢ UCMONb30BaHUEM CUTHAJIOB BBICOKO-
opOuTanbHBIX HaBUTAMOHHBIX cucTteM (BHC) siBnsieTcs olHOBpEMEHHBIHN PUEM Kore-
PEHTHBIX CUTHAJIOB MUHUMYM Ha JBYX 4aCTOTaX OT HECKOJBKUX BHICOKOOPOUTAIBHBIX
HaBurarmoHHbeix KA (BHKA) neckonmpkumu [TAK. [IpumensroTes anmnapaTsl GyHKIIN-
OHUPYIOIIUX ABYX TJI00aTbHBIX CITyTHUKOBBIX PaIMOHABUTALIMOHHBIX CUCTEM BTOPOTO
nokonenus — GPS (CIIA) u I'JTTOHACC (Poccust). Ha paznuuHbIX 3Tanax pa3BepThI-

BaHHUA HAXOOATCA CH_Ié JABC CUCTEMBI TJ100aJI5HOTO MMO3NITUOHUPOBAHUSA — GBPOHeﬁCKaﬂ
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«Galileo» u kuratickas «baiinoy-2» («Beidou-2y», eBponeiickoe HazBanue «Compassy),
a TaKXXe JIB€ PErMOHAJIBHBIX CUCTEMbI CITyTHUKOBOW HaBUrauuu — uHauiickas [RNSS
(Indian Regional Navigation Satellite System — Muauiickas pernoHaibHas CITyTHHKO-
Bas cucteMa) u simonckas QZSS (Quasi-Zenith Satellite System —KBasu3enurnas ciyT-
HUKOBAs CUCTEMA).

XapaktepHbiMu uepTaMu KA 3TUX crCTeM SIBJISETCS HaTU4Khe pauoMasikoB KO-
TEepPEHTHBIX CUTHAJIOB ¢ yacTtotamu 1575,42, 1227,60, 1176,45 MI'u qys cuctemsl GPS
u yactoramu (1602 + k*9/16) MI'ni, (1246 + ke7/16) MI'n, rae K — nemoe umcio, as
cuctembl [ JIOHACC npu Beicote opouts okoio 20 000 kM. B knmaccudeckoMm ciaydae
PT nonocdepsl Ha ocHOBe npuéma u 00padoTku curuanoB BHKA no3Bosser noixyyaTts
TpéxmepHsbie («3Dy») pacnpeneneHus IEKTPOHHON KOHIIEHTpAIKU B HOHOChepe.

[Ipném curnanos KA ocymectBisiercsa Ha coBokynHocTH [TAK, pacrionaraemeix
B COOTBETCTBHM C BBIOPAHHOM CTpaTerueil MmosydeHus TpEXMEPHON PEKOHCTPYKLUU
3JIEKTPOHHOM KOHLeHTpauuu B noHocgepe. Cxema pacnonoxenus [TAK, npuaumaro-
nux 3oHaupyromue curHansl oT BHKA ¢ nmydamu 31X cUrHQJIOB, OKa3aHa HA pH-

cyHke 9.

Pucynoxk 9 — Cxema nonydenust 3ouaupyromux curianoB [IAK BOPT

[Tocne momyuyenust uapopmanmu oT ITAK u 06padotku eé€ B [lenTpax oOpaboTku
C UCTIOJB30BaHUEM METOA0B U anroputMoB PT mosydaercs: mpocTpaHCTBEHHOE TPEX-
MEpPHOE pacmpeiesieHUe ANEKTPOHHON KOHIIEHTPAIIUY B TOW 00J1aCTH HOHOC(]EPHI, B KO-
TOPON UMEETCS IOCTATOYHOE YUCJIO JTy4eH, mepeceKaronux e€ 30HAUpYoIMMUA CUTHA-
JaMH CITyTHHKOBBIX HABUTAIIMOHHBIX CHCTEM (JIOCTATOYHO «TYCTOE» MPOCTPAHCTBEH-

HOE TTOKPBITHE).
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5.6.4 Pammoromorpadusi uoHOchepbl ¢ MOMOUIbIO HHU3KOOPOMTAIbHBIX

HaAaBUT'allHOHHBIX CHCTEM

OcHoBHbIM npuHIMIIOM PT roHOC(hEpH! ¢ MOMOIIBIO CUTHAIOB HU3KOOPOUTAIb-
HbIX HaBuranmoHHbIX KA (HHKA) sBisiercss oqHOBpeMEHHBIH MPUEM KOTEPEHTHBIX
curHanoB oT ojqHoro MC3 ceThro NpUEMHBIX YCTaHOBOK. J[JI1 3TUX 1enel TpaIulIMOHHO
IPUMEHSIOTCS anmapatbl HU3KoopOUTaNbHbIX HaBuranuoHHbix cuctem (HHC) tuna
«Tpanzut» (CIIA) u ux poccuiickuii ananor tuna «Kocmocy. B kitaccuueckom ciryyae
NpUEMHBIE YCTAaHOBKH, ocylecTBistomue npuém curaanoB HHKA, pacnionarator npu-
OJIM3UTENIBHO HAa OJTHOM JTOJITOTE M YCJIOBHO HA3bIBAIOT PAAMOTOMOrpadUuecKUMHU 1ie-
noukamu (manee — PTLI).

XapakrepHbiMU yepTaMu KA 3THX CHCTEM SIBISIETCSA HAIMYHAE PATHOMASIKOB KO-
TEPEeHTHBIX CUTHANIOB ¢ yactotamu 150 u 400 MI't 1 npumnossipHbie OpOUTHI BEICOTOM
okoJio 1000 kM. B mocneaHue roabl NOSIBUIMCH CUCTEMBI C JOTIOJIHUTEIIBHON KOTEPEHT-
HoM yactoToit 1067 MI'y u ¢ opbuTaMu, MO3BOJISIOMIMMH BECTH MOHUTOPUHT MOHO-
cdepbl B HU3KKX ImupoTax, Hampumep, FORMOSAT-3/COSMIC. B knaccuueckom
cinyuyae PT nonocdepst Ha ocHoBe curHasioB HHKA no3BosisieT mosty4aTs paiuoToMo-
rpadguueckue paspes3sl HoHOChHephl. [IpoTsSHKEHHOCTD ATHX CEUEHUM COCTABIISIET OT 1 70
3 ThICSY KMJIOMETPOB (3aBucuT OT AuHbl PTL]), a BeIcoTa omnpeensercs BHICOTOM op-

outet HHKA u coctaBiser okoso 1000 kM (pucynok 10).

7> 1000 xm

Pucynox 10 — Cxema pamnoToMorpapuaeckoro paano30HIUPOBAHMS HOHO-

ctepnl ¢ ucnonbzoBannem HHKA
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5.7 PuoMeTrpu4ecKuii MeTo/

5.7.1 [lenbro pUOMETPUYECKUX HAOIIOICHUIN SBIISIETCS BBISIBICHUE aHOMAJIbHBIX
BApUALIMU TOTJIOMIEHUN KOCMUYECKHUX ITYMOB.

Puomerpuueckas anmaparypa No3BOJIIET NOAy4aTh HHPOPMALUIO O COJTHEYHOM
yIbTPa()HOIECTOBOM U PEHTTEHOBCKOM H3ITyYEHHH, COJIHEUHBIX TPOTOHAX C YHEpruei
ot 107 10 10° 5B, a Taxke 0 BBICHIIAHUM >JIEKTPOHOB ¢ dHeprueii or 10%1m0 106 5B u
npoToHoB ¢ 3Heprueii ot 10910 107 5B u3 marautocdepst B atmocdepy 3emmn. Hc-
M0JIb30BAaHUE PUOMETPOB MO3BOJIAET JTUATHOCTUPOBATh aKTUBHOCTH 3JEKTPOMATHUT-
HOT'O M3JIyYE€HHS U MOTOKOB 3HEPTHUYHbIX MpoToHOB ConHia. M3ydyenue npouecca Bbl-
CBITTAHMS 3aPSKEHHBIX YacTHI] U3 MarHUTocepsl B atMochepy 3emiid Mo3BOJISIET pe-
11aTh 3aJa4M, CBSI3aHHBIE C MMOCTYIIEHUEM SHEPTHH COJTHEYHOT'O BETPa B OKOJIO3EMHOE
KOCMHYECKOE IIPOCTPAHCTBO, & TAKXXE IPOLIECCHI, IPOUCXOAAIINE BHYTPU MAarHUTO-
chepsl. [IpumeHeHue HENOYKH PUOMETPUYECKHX CTAaHUUH MO3BOJISIET HCCIEAOBATh
MIPOCTPAHCTBEHHO-BPEMEHHYIO CTPYKTYpYy D-001actu nonocdepsl.

5.7.2 Puomerpuyeckas arrmapaTypa COCTOUT:

- PUOMETpPA: BHICOKOUYBCTBUTEIBHOTO U3MEPUTENBHOIO MPUEMHHUKA C pabouei
yactotoit 30 MI'1 — g npeoOpa3oBaHusi CUTHAJIOB KOCMUYECKOTO PAIUOU3ITyYCHHUS.

- ADK: aszupoBaHHOI KOPOTKOBOJTHOBOW aHTEHHBI U3 JIBYX JBOWHBIX JAUMOJEH
C IMarpaMMoOil HampaBJIECHHOCTH OPUEHTUPOBAHHOW B 3€HUT — JJIsl MpUEMA CUTHAIIOB
KOCMUYECKOT0 paIuON3TyueHus U punepHoro Tpakra (KOaKCHaIbHOTO Ka0eJs ¢ coria-
CYIOIIUM TpaHCPOpMATOPOM) — JIJIsI Mepe/layu CUTHAJIA OT AHTEHHBI K PUOMETDY.

5.7.3 Puomerpudeckas amnmapaTypa IpUHUMAeT U 0OpaldaThIBaeT MOCTOSHHBIN
(OHOBBIN CUTHAJT KOCMUYECKOTO KOPOTKOBOJHOBOTO PaTUOU3NyYeHUS Ha (HUKCHUPO-
BaHHOM yactotre (30 MI'n). B TeueHne cyToK ypoBEeHb CHTHaja MJIaBHO MEHSIETCS OT
MaKCUMyMa JI0 MUHUMYMa U TIPU OTCYTCTBUY BO3MYIIAIONIUX (PAKTOPOB ATa BapHAaIlUs
coxpansieTcs (1Mo aMIUIUTyAe U popMe) Kaxable CyTKH. EsxkeTHEBHBIN HEBO3MYIIEHHBIH
IIOBTOPSIOLIMICS YPOBEHb IIPUHUMAEMOI0 CUTHAJla Ha3bIBACTCS KPUBOM CIIOKOMHOIO

nust (KC).
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[TonmkeHUsT UHTEHCUBHOCTU CHUTHAJa OTHOCUTEIHLHO yCTOWYMBOTO (POHOBOTO
YPOBHSI 3aMUCHU NPEJICTABISAIOT COOOM aHOMAJIbHbIE BO3MYIIIEHHUS, OCHOBHBIE U3 KOTO-
poix [T (TTornomenue tuna [onsproit anku) u [IIC (ITormomenue tuna Iomsp-
Horo CusitHus).

[ToBbIlIeHMS] YPOBHS 3aMIMCH MOTYT OBITh BbI3BaHBI TIOMEXAaMU - MECTHBIMH HUC-
TOYHMKAMU 3JIEKTPOMArHUTHOTO U3Ty4YeHus (MepeaTurK, CBApOYHbIE aIapaThl, Obl-
TOBAasi TEXHUKA U JIP.) WIH ITyProu, a TAKKe €CTECTBEHHBIM (PAaKTOPOM — BO3pacTaHUEM

PaMOM3ITyUEHHS TTOCIIE COTHEYHBIX BCIBIIICK («IIIYMOBBIC OypH»).
5.8 PaguoBOJIHOBBIE METOAbI KOHTPOJISI COCTOSTHUSA HOHOC(hepPHI

Kpome nepeuyunciaeHHbIX BhIIIE NPUMEHSIOT TAKXKE U HEKOTOPBIE IPYyTUe paguo-
BOJIHOBBIE METO/Ibl KOHTPOJISI COCTOSIHUSI HOHOC(EPHI.

Ha pucynke 11 npencraBinena cxema, WUTFOCTPUPYIOLIAs COOTHOIIEHHUE Pa3iny-
HBIX METOJIOB KOHTPOJISI COCTOSIHUSA MOHOC(HEPHI C MTOMOIIBIO PAJANOBOJH B AHAa30He
BbICOT OT 10 kM 10 1000 kM (BepTukasibHas 0Chb). [10 TOPU30HTAIBHON OCH OTIIOAKEHBI
9yacToThl f, HA KOTOPBIX PabOTAIOT TE€ WM MHBIC METOJbI JHArHOCTUKH HOHOCHEPHI,

(BHU3Y) WJIH JJTMHBI A COOTBETCTBYIOIIUX PAJUOBOIH (BBEPXY).
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Pucynok 11 — CoBpeMeHHBIE paIMOBOJIHOBBIC METOIbI KOHTPOJISI COCTOSIHUS
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6 CpeacrBa noHocgepHbIX HAOJIIOAeHU I

6.1 CpencrBa HadmoaeHuit noHocgepsl metogom B3

6.1.1 Hazemuas cranunusa B3 «Ilapyc-A»

6.1.1.1 Ha3znauyenue nono3zonaa «Ilapyc-A»

CraHuuM BEpTUKAIBLHOTO PaArOo30HIMpOoBaHus HoHOC(epbl HazeMHble «Ilapyc-
A» (manee — uoHo30HABl «Ilapyc-A») mpeaHazHaueHbl A1 U3MEPEHUN BpPEMEHHU
3aJIepKKU PATMOUMITYIIbCA, UMIIYIHCHOTO HAIMpPSKEHHUS! MEPEMEHHOIO TOKA, a TaKkKe
JUISL OTOOpaXKEHUSI PE3yIbTaTOB U3MEPEHUI U PACUETHBIX BEJINYMH.

[IpoaykToM pabOThl HOHO30HAA SIBISIETCS MOHOTPaMMa, KOTOpasi B 3aBUCUMOCTHU
OT €€ KauyecTBa M CTENEHHU JETaJIbHOCTH OOpabOTKH MOXET AaTh HMH(OpPMALUIO O
COCTOSITHUM OCHOBHBIX MOHOCGhepHbIX ciio€B u odnacreit (F2, F1, E, Es), o BeicoTHOM
npoduiie AMEKTPOHHON KOHUEHTpAuu B HOHOC(EpPE, O MapaMeTpax, ONpeaestomuxX
YCJIOBUSL PACHpOCTPAaHEHHsS] paaAUOBOIH. IIpaBuUibHAsT W MaKCHUMaJIbHO TOJIHAS
00paboTKa HOHOTPAMM SIBJISIETCS] BAYKHBIM ATAIIOM IIETIOYKH MOTyYeHUS reo(pr3ndecKoit
U panunoduzndeckor nHpopMalu npyu HOHOC(HEPHOM PaTUO30HIUPOBAHUY.

Hono30H obecrnieynBaeT pelieHre CIeayomux 3a1a4:

- OIpe/esieHne YacTOTHOM 3aBHCHUMOCTH JIEWCTBYIOUIUX BBICOT OTPAXKEHHBIX
noHocdepoii curuanaos (nonorpamm B3);

- aBTOMAaTUYEeCKOE IOCTPOECHUE  BBICOTHOTO  MPOQUIIS  IIEKTPOHHOU
KOHIIeHTpauu HoHochepsl Ne(/);

- aBTOMaTh4yeckoe (POopMHUpPOBAHHE CTAHIAPTHBIX TEJErpaMM C HW3MEpPEHHBIMU
napameTpamMu HOHOC(]epHI;

- OIIPENIECIIEHNE YACTOTHOM 3aBUCUMOCTH JEUCTBYIOIMX paccTosHui Mexay MC3
Y Ha3eMHOU ctaHnueit B3 (TpaHcuoHOrpamMmel);

- OpraHm3anuio 0asbl JaHHBIX HOHOC(PEPHBIX U3MEPEHUM;

- TIOATOTOBKY JIaHHBIX ISl Tiepemadn norpedurtensm no mporokoiny FTP (File

Transfer Protocol — npoTokon nepenaun aiinos) mo cetu MuTepHeT.
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6.1.1.2 CoctaB nono3zonaa «Ilapyc-A»

KoHCTpYyKTHBHO MOHO30HIBI BBHITIOJIHEHBI B BUC (DYHKITMOHATHHBIX OJIOKOB: pa-
nuonpuéMHoro ycrpoiictea (PITY), panuonepenaromero ycrpoiicrea (PITAY), xom-
iekca yrpasieHus (KY) n kommiekca 06padorku nonorpamm (KOUW). PITJLY mpen-
CTaBIIIET COOOM MOHOOJIOK, BHIMONHSAIONMN (yHKIMKU niepenarunka. PITY mpencras-
JsieT co00M MOAYIIbHYIO KOHCTPYKIIMIO, BBITIOJTHEHHYIO B cTaHAapTe «EBpomexaHuka
¥ UMEEeT JBe KOHCTPYKTHMBHBIC Moaudukanuu. B mepBoil Mogudukanumu yrnpaBicHUE
VMOHO30HJIOM OCYLIECTBIISICTCS OT NEPCOHAIBHOM SJIEKTPOHHO-BBIUYHUCIUTEIBHOU Ma-
muHbl (IIDBM), BctpoenHnoii B PITY. [Ipu 3Tom MOHUTOp, Ki1aBUaTypa U MaHUITYJISITOP
«MbIIIbY noAkIoueHsl K PITY cuapyxu. Bo Bropoit Mogudukaimm yrnpasieHue HOHO-

30HI0M ocyuectBisieTcs ot [I9BM, koropast B 1I€IOM KOHCTPYKTHUBHO HE BXOIUT B

ook PITV.

6.1.1.3 [IpuHuMn aeicTBUA

[IpuHLMO AEHCTBHUS MOHO30HJAa COCTOUT B T€HEPUPOBAHUU HUMITYJIILCHOTO CHI-
Hasia 100-MUKpOCEKYHAHOM TUTEIBHOCTH, C 3aIIOJTHEHUEM HECYILIEN 4acToTo! OT 1 10
20 MTI'11, u3ydaeMoro aHTeHHO-(puaepHbiM KoMiiekcoM (ADK), He BXoasIum B co-
CTaB MOHO30H/a, U U3MEPEHUH BPEMEHU 3a/IEPKKH ITOTO CUTHAJA MOCJE €ro OTpake-
HUS OT CI0EB HOHOC(DEPHI.

[To ycnoBusiM 3KCIUTyaTaIllid HOHO30H I YIOBIETBOPSIIOT TPEOOBAHUSIM TPYIIITHI
2 1mo I'OCT 22261 ¢ nuamazonom padouux temmeparyp ot 10 °C go 35 °C, oTHOCHUTENb-
HOU BlIaXHOCTHIO Bo3ayxa 80 % npu temmneparype 25 °C.

Buenrnuii BU1 HOHO30H/I0B MPEJCTABICH HA pUCYHKax 12 — 14.

6.1.1.4 XapakrepucTuku paauonepeaawuiero ycrpoicraa

Texnuueckue u MCTPOJOTHUCCKUC XAPAKTCPUCTUKH PAAHUOIICPCAAIOIICTO

YCTpOWCTBA MPUBEACHBI B TA0NMIIE 3.
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Pucynox 14 — Baemnuii Bug PITAY
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Taonuma 3

XapakTepucTuKa Homunan
Jlnanazon pabounx gactot, MI'1 Ot 1 1o 20
HMnynbCcHast MOIIHOCTD U3Iy4eHUs], KBT He menee 10
CpenHsisi MOITHOCTh U3y4eHus1, BT Ot 45 no 75
[ToTpebisiemas MOIIHOCTH, HE OoJiee, BT 600
AOCOIIIOTHAs TMOTIPEHIHOCTh YacTOThl 3alOJHEHUS M3JIy4aeMOro paguoMuM- L5
nysnbca, Kl '
Pexum paboThl — KpyIIOCYTOUYHBIN, CEaHCAMU U HENPEPBIBHBIN, JJIUTEIBHOCTh
ceaHca:
B pexkuMme B3, He Goree, ¢ 30
B pexxume TU3 u OTU3, He Gonee, ¢ 7

6.1.1.5 XapakTepucTHKH PaJMONPUEMHOr0 YCTPOicTBa

TexHudyeckne U METPOJIOTUYECKHE XapAKTEPUCTUKH PaTUONPUEMHOIO yCTPOii-
CTBa IPUBEICHBI B TaONIULIE 4.

Tadoaxuma 4

XapakTepucTuka Homunan
YpoBeHb COOCTBEHHBIX IIYMOB NpuémMHuKa, 1b-I'/Br —185
Jlnana3oH pabounx yactot, MI'ny Ot 1 1o 20
JlnanasoH arreHroanuu 1o sxony PIIY crynenuarsiii, 1b, He MeHee 30

[TorpemHOCT,  KOA(PPUIMEHTOB YCHJIEHMsS] KaHaJOB pPaJUONPUEMHOTO
YCTPOMCTBA HE NPEBBIIIACT:

0 aMILIuTYyae, 1b 0,5
1o (aze, rpaayc 1
Junamudeckuit nuaras3oH, 1b, He MeHee 110
Tounocte mpusssku k cucreme GPS u ITTOHACC, mkc 1

6.1.1.6 AHTeHHO-(pHUAEPHBIN KOMIJIEKC

A®K npencrapnser coboit mpuEMHYIO U MEepearonly0 aHTeHHbI U puaepa, co-
CAUHAIOIINE AHTEHHBI 1 HOHO30HI.

N3nydyenune u npuém curHanoB Ha noHoszonje «llapyc-A» mpousBonurcs au6o
Ha COBMEIIEHHOM MpUEMO-TIepeaaroliel aHTeHHE, TU00 (U1 pa3ieIeHHs] HOHHBIX KOM-
MOHEHT) — Ha pa3/ielIbHbIX Mepeaaronell 1 npuéMHoO auTeHHaXx. B nepBom citydae no-
JIOTHO aHTEHHBI (POPMUPYETCS M3 aHTEHHOIO KaHaTHKa cedeHueM He MeHee 10 mm? B

BUJIE ABYX BCTPOEHHBIX IPYT B IPyTa U PacloNOKEHHBIX B OHOM MJIOCKOCTH OOJIBIIOTO
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Y MaJIOTO BEPTUKAJIBHBIX pOMOOB, PACTSHYTBIX Ha OJJHOU IIEHTPAIbHON MayTe BHICOTOM
27 M u AByX OOKOBBIX MauTax BbICOTON 15 M. AKTUBHOE Harpy304HOE COMPOTHBIICHUE
coctapisier 600 Om. JIns cormacoBaHUs aHTEHHBI C 75-OMHBIM BBIXOAHBIM KacKaJoM
nepenaTyrka CTaBsaTcs 2 comacyronux Tpanchopmaropa (75/600 Om). bombIoit poM6
npeaHa3HayeH JjIs padoThl B Axana3zoHe 4yactoT ot 1 jgo 5 MI'n, mansrit poM0 — B 1ua-
na3zone ot 5 10 20 MI'u. B cinydae paGoTbl HOHO30H 1a HA COBMENIEHHYIO TPUEMO-TIE-
penaroIly0 aHTeHHY ISl PEJOTBPAIICHUSI TIPOHUKHOBEHUS! MOIIHBIX UMITYJILCOB TIe-
penaTyrKa B MPUEMHBIN TPAKT HOHO30HAA HAa €r0 BXOAE CTABUTCS JaMIIa-KJIHOY.

Jltst pa3enenust OOBIKHOBEHHOW M HEOOBIKHOBEHHOW KOMIIOHCHT CHUTHAJIOB, OT-
paxaromuxcs OT HOHOC(eEphl, TIPUEMHYIO aHTCHHY PAcToararoT OTACIBHO OT Iepena-
foieid. B aToM citydae OoJbIoil U Majblii BEpTUKAIbHBIE pOMOBI, OMTMCAHHBIE BBIIIIE,
WCIIOJIB3YIOTCS B KAYECTBE MEePEIatoIIeii aHTEHHBI, a TPUEMHAsI aHTEHHA MTPEACTABISET
coboit MO0 pacmoSIOKEHHbIE TEPHEHAUKYISIPHO IPYr JAPYry JABE BEpPTHKAJIbHBIC
JIENBTHI, C BBICOTON LIEHTPAIbHOM MauThl 22 M, JIMOO JBa CKPEIIEHHBIX AUIOISL. B mo-
CJICIHEM CJTy4ae aHTEHHOE MOJIOTHO PACTITUBACTCS HA OTHOU LIEHTPAJIbHOU U YEThIPEX
OOKOBBIX MauTax BBICOTOM MO 6 M. PaccTosiHre MeXTy IEHTPaIbHON U OOKOBBIMU May-
Tamu cocTapiseT 8 M. Buemnuit Bug ADOK ¢ coBmenénHoi npuémo-nepeaaronieit an-

TGHHOﬁ, HU3IrOTOBJICHHOI'O M3 KOMIIO3UTHBIX MAaTCPHUAJIOB HpI/IBeI[éH Ha PUCYHKC 15.

Pucynok 15 — Buemnnii Bug ADK s monozonaa «Ilapyc-A» Ha 30HaIBHOM

ruapometeoposioruueckoit oocepparopuu (3I'MO) «bop» (Ilogxkamennas TyHrycka)
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6.1.1.7 Komniekc ynpasJjieHust

KV obGecnieunBaet pernieHune CIeayronmx 3a/1a4;

- aBTOMaTH4YeCKOoe 0OHapyXeHHe CUTHaI0B B3 ¢ ouncTKoM 10l HOHOTPAMMBI OT
IoMexX;

- oToOpa)keHue pe3yIbTaToB HUPPOBOI 00pabOTKH, TOTYUYEHHBIX B IPOIIECCE pa-
JTUO30HIUPOBaHUS HOHOC(EPHI, HA SKpaHE MOHUTOPA;

- IOUCK 1 oOecrnieueHrne padoThl HOHO30H/1a HAa YaCTOTaX C MUHUMAJIbHBIM YPOB-
HEM IOMeX B 33JJaHHBIX YaCTOTHBIX MOJIMaNa30Hax;

- aBToMarnuyeckass o0paboTKa OOHapyKE€HHbIX cUrHajoB B3 c BblaeneHueM u
KJIacCU(pUKaIeil MAarHUTOMOHHBIX KOMITIOHEHT;

- BO3MOXHOCTb 3aIlyCKa, U3MEHEHHUE PEXUMOB padOThl HOHO30H 12, MOJIEPHU3A-
U0 (PYHKIMOHAIBHOTO MTPOrPaMMHOTO OOeCIieueHus U Tiepeady JaHHbIX paaro30H-

AUPOBAHUA I/IOHOC(i)GpBI 110 KaHajlaM CBSI3d COBMECTUMBIM C CEThIO Internet.

6.1.1.8 Kommiekc 06paboTKu HOHOTPAMM

KON cocrout w3 JaBYyX MOIyJ€l: MOIYNsl ONEparopckod (CTaHAapTHOM)
00pabOTKM HMOHOTpaMM M MOJYJS aBTOMAaTUYECKOrO pACIO3HABAHMA U aHaIM3a
noHOTpaMM. Mojayiab omnepaTopckod (MHTEpaKTUBHOW) 00pabOTKM HOHOTPAMM,
obOecrnieunBaeT 00paOOTKy MW MpPEACTaBICHUE PE3yIbTaTOB PaJUO30HIUPOBAHUS
noHocdepsl B COOTBETCTBUHU C JICUCTBYIONTUMHU CTaHIapTaMu 0OMEeHa HOHOC(EpHBIMU
JAHHBIMHM, aBTOMAaTHYECKOE MOCTpOEHUE MNpOoGuUiIs SIEKTPOHHON KOHILIEHTpaluu
uoHoc(eprl, ompeneseHUEe €ro mnapaMeTpoB ¢ (HOPMHUPOBAHHEM CTaHAAPTHBIX
TEeJIETpaMM, BbIIEJICHUE MO/ PacpOCTPaHEHHUsI CUTHAJIOB.

Monynb aBTOMaTHu€CKOTr0 paclio3HaBaHMs U aHAJIN3a HOHOTPAMM MpEeAHA3HAuYEH
JUTSL BBITIOJTHEHMSI CIIEAYIOIINX OCHOBHBIX 3a/1a4:

- 4YTeHHME BBIXOJHBIX JAHHBIX HOHO30HAA «llapyc-A», mnocrynaromux B
COOTBETCTBYIONTUH KaTtanor JiokansHoro FTP cepBepa, B ucxomnom dopmare;

- KOHTPOJIb JOCTOBEPHOCTHM BXOJHBIX JI@HHBIX M 3allChb YaCTHUYHO

JEKOJMPOBAHHON MH(OPMALIMH B JIOKAJBHYIO WIH YIaNEHHYI0 0a3y IaHHBIX;
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- ¢dopmupoBaHuEe BXOAHOTO (haiijga MPOrpaMMbl aBTOMATHYECKOW 0OpabOTKU
noHoTrpamm, Hanpumep, daiina («KRDF») mist mporpammer «AutoScalay;

- 3aIyCK BHEUTHEH IPOrpaMMbl aBTOMATUYECKON 00pabOTKU JaHHBIX;

- 3aHECEHHE Pe3yIbTaTOB aBTOMaTHUECKOI 00paboTKu B 6a3y JaHHBIX;

- opMuUpOBaHME BHIXOAHBIX JaHHBIX («TenerpamMmm») B popmate «IONKA;

- OTIIpaBKa c(pOpMUPOBAHHBIX «TeyerpaMm» Ha ynanéuueid FTP cepep.

[Ipumep HOHOrpaMMBl, 3apETHUCTPUPOBAHHOW HOHO30HAOM «llapyc-A», n
pe3yabTarsl e€ 00padoTku npeacrapieHbl Ha pucyHke 16. B I10 nonoszonna «Ilapyc-
A» MexayHapoaHoe Bpemsi o6o3HaueHO UT, 4TO COXpaHEHO HpH JEMOHCTPALUU

MPOAYKTOB padOThl HOHO30HAA.

Cranuus: Mockea Koopauxate:: 55.5° c.w. 37.3°s.4. [ara: 2014-02-22 Bpems: 13:00:00 UT _ 9Spaborka
KM
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3nauenne: |
Pucynok 16 — IIpumep noHorpaMmsl, 3apeTuCTPUPOBAHHON HOHO30HIOM

«ITapyc-A» B Mockae.

6.1.2 Honozouag CADI

Nonozoun CADI (Canadian Advanced Digital Ionosonde — Kanaackwii
nepenoBoil mUQpoBON MOHO30H) HCIIONB3YeTCs B MOHOCHEPHOU HaOMIOAaTeIbHOMN
CeTH IS apKTHYecKoro cermeHta crtaHuuii B3. Buemmnuit Bua unoHozonga CADI
MPEJCTABJIEH HA pUCYHKE 17.

Ha pucynke 18 npencrasinen AQK B3 nHa o. Xeiica.
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Pucynoxk 17 — Baemnuii Bug nonozonga CADI

Pucynok 18 — A®K B3 Ha o. Xelica
TexHuueckue M METPOJIOTMUECKME XapakTepucTukun uoHo3oHAa CADI
IpUBEJEHBI B TAOIUIE 5.

Taonuma 5

XapakTepUCTUKA Homunan
[InkoBasi MOIITHOCTB M3JIy4YeHusl, Bt 600
Jlnanazon pabounx gacror, MI'1 Ot 1 no 20
[Tonoca ITY npuémunka, kl'mg 35
YacTora nOBTOpEHUsI UMIYIBCOB U3Iy4YeHHUs, [ 1T 40
JInuTenbHOCTh UMITYJIBCA, MKC 40
TOYHOCTH ONpeIeIeHUsT BBICOTBI, KM 6
KonnuecTBo mpuéMHUKOB 4
Kon cxxarus umnynscoB bapkepoBckuit

M3nyyaromuit curHan B uoHo3oHjae CADI mnpencrarisieT coOoi mpocToit
IPSIMOYTOJIBHBIN PAIMOUMITYJIBC, TMKOBAsI MOIHOCTB U3iydyeHus cocrasisier 600 Br.
OcHoBHOE Ha3zHaueHne MoHO30H1a CADI cocTOMT B KOHTPOJIE TUHAMUKHU CJIOS

F2. Bo3moxxnocTtu koHTpodist oonacreit E u Es orpannuensl. Ha pucynke 19 nmokazansl
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IpUMEpPhl MOHOTPAMM, 3aperucTpupoBaHHbIX HOHO30HIaMu Ha CII monocdepHbIx

HaOmonenuit Eureka u Ha 0. Xeiica, pacloio)KeHHBIX B TIOJISIPHOM 00IacTH.
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Pucynok 19 — IIpumepsl HOHOrpamM, 3aperucTpupoOBaHHbIX HOHO30HAOM CADI

6.2 CpencrBa Ha0/I01eHNid U 000py/A0BaHNe NMYHKTOB paanoToMorpadun

HOHOCGepHOIT HAOIIOAATEILHOM CEeTH

6.2.1 3agaun ITIAK HOPT u ITAK BOPT

6.2.1.1 TTAK HOPT u ITAK BOPT BxoasT B cocTaB ImyHKTa HaOJIOICHUS, HC-
nosb3yeMoro npu PT nonocdepsl ¢ moMolipio korepeHTHbIX paarnocurnanioB HHKA u
BHKA u npenna3HaueHsbl JIJ1s1 TMarHOCTHKHU cOCTOsiHUS noHochepsl Mmetonamu PT. Bee
ITAK BOPT u ITAK HOPT sBnsaroTcs cETEBBIMH KOMILJIEKCAMHU U OOBEAUHEHBI B COOT-
BETCTBYIOIIUX CeTAX paauoromorpaduu (nanee — PTC).

6.2.1.2 3amauamu [TAK sasisercs

— yIpaBiieHHE paboTol NpuéMHUKA (BKIIOUCHHUE, BHIKIIFOUEHUE, yCTaHOBKA pa-

0ouel 4acToThl);

— TOJy4YeHUe JaHHBIX PaIMONPOCBEUNBAHNS HOHOC(HEPHI OT MPUEMHUKA;

— TIepBHUYHAg 00pabOTKa JaHHBIX PAIMONPOCBEUUBAHUS HOHOChEPHI;

— TOJATOTOBKA JIAHHBIX K XPaHEHUIO U Tiepeaye;

— Inepcaadya JaHHBIX.
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6.2.2 CpencrBa Ha0./110/1eHUIT M 000pYy/I0BaHME IYHKTOB HA0JII0/IEeHUI BBICO-

KOOPOUTAJBbHOM paguoToMorpapuu

6.2.2.1 Ilyuktel HaOmogaenut BOPT ochamenst cereBbiMu [TAK.

B coctaB [TAK BOPT Bxomsr:
— MPUEMHUK CITYTHUKOBBIN I€0J€3UUYECKUA MHOTOYaCTOTHBIN;
— aHTeHHa [ npuéma curnanoB cinyTHukoB BHC ¢ kaGenewm;
— TEPCOHAJIBHBIN ITPOMBILIIIEHHBI KOMIIBIOTED;
— HCTOYHHK OecriepeOOHOro MUTAHWS;

— ceTeBoil GUIbTp;

3aIUTHBIN mKad;

— MOJIEM WM UHOE uHTepdelicHoe 000pya0BaHKE JIJIs TIEpelavu JaHHbBIX.

Ha pucynke 20 mpeacrasnen npumep BHemHero Bujaa [IAK BOPT u mpumep
yctanoBku aHTeHHbI [TAK BOPT.

a) 0)

a — Buemnanii sug [IAK BOPT. YcranoBka Ha cTojie
0 — Aurenna [TAK BOPT
Pucynoxk 20

6.2.2.2 OCHOBHBIM PUEMHHUKOM, KOTOPBIM OCHamarTcsa myHkTel BOPT, saBs-
ercst GNSS-npréMHUK CITyTHUKOBBIN reojae3ndecknii MHOorouyactoTHelii ALPHA-G3T
(GNSS — Global Navigation Satellite System, rio6anbHasi CITyTHUKOBasi HABUTAIIOH-
Hasl CHCTEMa), CO BCTPOCHHBIMH aBTOMATHUYECKUMHU aKKyMYJISTOPaMH, B COYETAHHUHU C

antenHamu Javad GrAnt (moaudukanus G3T) pupmser «Javad GNSS Inc.», CILA, BHe-
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ceHHbIl B ['ocpeectp cpenctB usmepenuit 3a Ne 40861-09. [1o anmapaTHbIM BO3MOKHO-
CTSIM TPUEMHHUK C aHTEHHOHM TOTOB K MPHUEMY CHUTHAJIOB CIYTHUKOBBIX cucteM GPS,
['JIOHACC, «Galileo», SBAS (Space Based Augmentation System — CriyTHHKOBas CH-
crema auddepennmanpaon koppekiun), «COMPASS/Beidouy», QZSS (6e3 yuéra ro-
TOBHOCTH MPOTPAMMHBIX CPEICTB, OOHOBIISIEMbIX YAAJIEHHO MO CETH JI0 HYKHOU Bep-
cun) Hayactorax L1 (E1,B1), L2, L3 (I'7TO-HACC 610ka K ¢ ko0BbIM pa3ienieHuem),
L5 (ES) u npyrux COBMECTHUMBIX YaCTOT U CHCTEM.
6.2.2.3 B [IAK BOPT, ycranosnennsix B 2011-2012 rr., 1151 obecrieueHus xpa-
HEHUS MOJHOM JIOKaJTbHOW KOMUY JTaHHBIX Ha CTAHIUSAX MCIIOIb30BAHBI IEPCOHATBHBIC
KoMITbIOTEpPHI (hopmara mini-ITX c:
— MarepuHckoi matoi Giga-Byte GA-D525TUD;
— IUTaTHBIM LEHTpaidbHbIM IporeccopoM Intel Dual-core Atom D525 (1,8 I'T'1x)
C aKTUBHOM BO3yIITHOW BEHTWISILIUCH;

— omnepatuBHoi mamsaTeio DDR3 2048 MB (pc-10600) 1333 MHz Kingston
(KVR1333D3N9/2G);,

— xéctkuMm muckom 1 Tb Seagate ST1000DL002 SATA Il Barracuda Green
5900 rpm;

— onrunyecknM HaxormreiaeM DVD + RW NEC AD-7260S Black DL < 24x,
SATA, OEM,;

— ucrounukoM Oecriepedoitnoro nmutanus APC Back-UPS Pro 550 VA/330 W;

— cereBbiM puibTpoM APC P5B-RS Essential SurgeArrest 5 outlets 230 V Rus-

sia,;

— nporpamMMHbIM obecrieuenrnem Microsoft Windows 7 Pro 32-bit SP1 Russian

Single packageDSP OEI DVD (FQC-04671).

Jlist MmoHTaxka coctaBHbIX yactel [IAK ncnonbs3oBasncs 3amuTHbi mkadp ZPAS
WZ-2733-01-S1-011 (SU-104) pazmepom 223600400 MM (19 a10iiMOB) U3 JINCTOBOI
CTaJIA C aKTUBHBIM BO3AYITHBIM OXJIAKICHUEM.

6.2.2.4 B Hacrosiiee Bpems il oOecrieueHus: XpaHEHHUs IMOJHON JIOKaIbHOM
KONUM JAHHBIX Ha NYyHKTaX HaOMIOACHHUS HCIOJIB3YeTCS  MPOMBIIUICHHBIH

BCTpauBaeMblii O€3BEHTUJISITOPHBIN KOMITAKTHBIM KOMIIbIOTEp Ha MiaTtdopme x86,
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COBMECTUMBIN C KOPIIOPATHBHBIMH CIYXO0amMu pa3BEPTHIBAHUS TPOTPAMMHOTO
obecnieuenus WDS, Bxmouas PXE-coBmectumyto ceteByro 3arpy3ky BIOS. Otot
KOMITBIOTEP OCHAIIEH BHYTPEHHHM coBMecTUMBIM Moayiem O3Y 4 I'b, 204 pin,
BHYTPEHHUM TBEPJOTEJIbHBIM HAKOMMUTENIEM 3HeproHe3aBucumon mamsatu mSATA
256 I'b, mporieccopom c yacroroit ot 1,6 ['T1, 4 COM-niopramu, BusieoBbIxo1oM VGA,
4 USB 2.0, Bctpoennbim Ethernet LAN no 1 I'G/c, ammapaTHBIM CTOPOKEBBIM
taitmepom. Kommeiorep norpebisier e 6onee 10 BT, umeer nmaccuBHOE OXJaxIeHUE,
anrapaTHO-ToiepKuBaeMble HacTporku BIOS niia nepuoandeckoro aBTOBKIIFOUEHUS
HE peXe OAHOrO pa3a B CYTKH M HEMEIJIEHHOTO BO30OHOBJIEHUS pa0dOTHI Mocie cOOeB
BHEILHETO 3JIEKTPOIUTAHHUS.

KowmmbroTep umeeT noanep:xky Texnosnoruu ceteBoit 3arpy3ku (PXE) oneparu-
OHHOM cHUCTEeMBI ¢ cepBepa ceTeBbix ycTaHOBOK (Windows Deployment Services) kop-
MOPAaTUBHON MH(OPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHON HHppacTpyKTyphl. JpaiiBep,
HeoOXoMUMBIN JUTs ucnofib3oBaHus Ethernet-aganTepa koMnboTEpa Ha 3Tare MepBUY-
HOM 3arpy3KH JIOMYyCKaeT ero BCTpauBaHUE B 3arpy304HbIil oOpas (boot image).

KommbroTep mocrasnsiercs ¢ 6JIOKOM NMUTaHUSI PACIIUPEHHOTO JTUAMAa30HA TEM-
nepatyp (ot munyc 20°C no +70°C) u coBMecTUMBIM Kabenem nmutadus 1.8 m, 3-pin B
KOMILJIEKTE ¢ TIporpaMMHbIM obecniedeHrneM Windows 7 Pro 32-bit Russian OEI DVD.

Jlns moHTaxka coctaBHBIX yacTeil [TAK ucnons3yercs 3anuTHbIN mkad pa3me-
poM 170300250 MM 13 moauMepa ¢ MPO3pAvHON ABEPHIO, UTO CYLIECTBEHHO YHPO-
nraet pazmenienue [TAK BOPT nHa myHkTax HaOIt0I€HUS M JOCTaBKY KOMILIEKCOB Ha
MECTO YCTaHOBKH.

AKTHBHOE OXJIQXK/I€HHE MPOLIECCOpa U BCero mkada npou3BOAUTCS BEHTUIISTO-
pamMu ¢ aBTOMaTUYECKOM PEryJIUPOBKOI CKOPOCTH BPAIIEHUSI B COOTBETCTBHUHU C (haKTHU-
YECKMMHU TEMIIEPATYPHBIMHU YCIOBUSIMU BHYTPU KOMIIbIOTEpA U BHYTpHU IiKkada cooT-
BETCTBEHHO.

B cnyuae 3amensl HencnpaBHbix [TAK BOPT, win npoaomkeHun mporpaMMel
ycranoBku [TAK BOPT B HOBBIX ITyHKTax HaOJIOJIEHUS B COCTaBE U XapaKTEPUCTHUKAX
COCTaBHBIX 3JIEMEHTOB KOMIUIEKCOB MOT'YT MPOUCXOJUTh U3MEHEHHUS, MO3BOJISIOLINE

YIYUIIUTh TEXHUYECKHUE U AKCITyaTallMoHHbIe Bo3MoxHOCTH [TAK BOPT.
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6.2.2.5 JlanHble u3MepeHnt MPUEMHUKA NIEPEJAIOTCS B KOMIIBIOTEP Yepe3 MmopT
USB (Universal Serial Bus — yauBepcanbpHas mocieoBarebHast IIMHA) (BUPTYaTbHBINA
COM-nopt (Communications Port — mociieioBaTeIbHBIN TOPT)) WK YEPE3 peabHbIM
COM-nopT (moaKITI0YEHBI 00a) M COXPAHSIIOTCS Ha )KECTKUN TMCK KOMIBIOTEPA OPIH-
MU 33/1aBA€MOU MPOAOIIKUTEIHHOCTH.
6.2.2.6 s Bo3moxkHoctu paboTel ITAK uyepes NAT (Network Address
Translator — perpaHcIATOp BHYTPEHHUX CETEBBIX aJJpEeCOB BO BHEIIHIOKO CETh), OpaH/I-
Maya3phbl, TPOKCU-CEPBEPHI, a TAKXKe C IMHAMUYECKH Ha3HadyaembiMu [P-anpecamu npu
nycke [TAK ycranaBnmuBator aBromatuyeckue coequHeHuss SSTP VPN (Secure Socket
Tunneling Protocol Virtual Private Network — 6e3omacHbiii IpOTOKOI TYHHETUPOBAHHUS
uHTepeicoB B BUPTyalIbHON 4YacTHOW ceTu) ¢ uHTepdelicHbiM cepBepom DPI'BY
«HMIII'». BHyTpH Takoro BUpTYaJbHOI'O COEAMHEHHSI BO3SMOKHO aKTUBHOE ITOAKIIOYE-
Hue k [TAK u3 Lentpa coopa u 00pabOTKu 115l HOJABISAIONIET0 OOJIBIIMHCTBA CEPBUC-
HBIX OIlEepalyil U epeaadu JaHHbIX 0€3 He0OOXOIMMOCTH JEHCTBHUI CO CTOPOHBI MECT-

HOTO MepCcoHaja yIaJI€éHHOTO MyHKTa MOHOC(EPHBIX HAOIIOICHUM.

6.2.3 CpencrBa Ha0JIl01eHHid U 000Py/1I0BaHNE MYHKTOB HAOJII0OIEHUIT HU3-

KOOPOUTAJIBLHOM paauoToMorpadumn

6.2.3.1 Ilyuxtel Habmoaenuit HOPT ocnamiens! ceteBbimu [TAK.

B coctas ITAK HOPT Bxonir:

— NOpUEMHUK CUTHAJIOB HU3KOOPOUTATBHBIX HABUTAIIMOHHBIX U CIICHHMAIU3UPO-
BaHHBIX KA CIIBP (nanee — CIIBP), siBnsironuiicst ceTeBbIM NPUEMHBIM YCTPOHCTBOM
curnainoB cytHukoB HHC (pucynku 21 — 22);

— TYpHUKETHasl aHTCHHA;

— Kabesb CHWKEHUA (aHTEHHA — MPUEMHUK);

— Kkabenb MUTaHus NMPUEMHUKA,

— cereBoid puibTp (5 PO3ETOK), UTMHA MIHYPA 5 M;

— mkad A pa3MelleHus 000py10BaHus;

CIICOUAJIM3UPOBAHHOC ITPOIrpaMMHOC 06€CH€‘ICHI/IC;

57



PJ1 52.26.817-2015
— cpencTBa AN NOAKIIOUeHHs K ceT VHTepHer, Bkatovaronme B cedss GSM-
mozeM (GSM — rnoGanbHbIi cTaHAapT HU(PPOBOIT MOOUIBHOM COTOBOM CBSI3M), BHEIII-
HUI BUJI KOTOPOTO MPUBEAEH HA pUCYHKaX 23 — 24, COEqMHUTENbHBINA KaOelnb MOIEM-
npu€MHUK; IThIpeBYyI0 GSM aHTEHHY MO/ieMa, COBMELIEHHYIO ¢ KabeneM, aaanTtep
NUTaHU MOJIEMa WU IIHYP JJI MOJKITIOUEHUSI K KOMMYTaTopy/MapupyTH3aTopy .
ITAK HOPT umeetr BCTpOEHHYIO MOIAEPKKY CETEBBIX BO3MOKHOCTEH, UTO MO3-
BOJISIET ONIEPATUBHO MEpEAaBaTh Pe3yaIbTaThl HAOIIOACHUN Ha y3JIbl JanbHEUIIeH oopa-
OOTKH JTaHHBIX, a TAKXKE OCYLIECTBIATh YIAIEHHBIN KOHTPOJIb PabOThI 4epe3 BCTPOEH-
HBII BeO-uHTEpdeEiic.

I'Iepe,uH';m naHenb

&

1 - unuKaTOp MUTAaHUS OT mepemMeHHoro Toka (220 B, pabora ot ceTn);

2 - UHJUKATOP MUTAHUs OT MOCTOSIHHOTO ToKa (+12 B, paGoTa oT BHyTpeHHETO
UBII);

3 - THAWKATOP MUTaHUS MaJtomrymsiero yeunurens (nanee — MIIY (cBunerens-
CTBYET O HAJUYHH IITATHOTO HANIPSDKCHUS HA aHTCHHOM YCUJIUTENIC);

4 - MTHAMKATOP 3aITMCH CeaHca (3aropaceTcs BO BpeMs préMa CITyTHUKOBOTO CHUT-
Hala);

5 - KHOTKa BKJIIOYEHUs/BhIKIIIOUeHUs DBM (roput 3en€HbIM CBETOM Mpu pado-
taronieit 9BM);

6 - KHOTIKA BKJTIOYEHUS/BHIKIIFOUCHUSI TUTAHUS IPUEMHOTO YCTPONCTBA,

/ - KHOIIKA BKJIIOUEHUS/BbIKIIIOUeHUs BHyTpeHHero UBIT.

Pucynok 21 — Buemnuii Bun nepeaneit u 3aaneit naneneit CI1bP
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~2208  +12B TOKMIY CEAHC nK
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Pucynok 22 — YBenuuennsit pparmenT nepeaneit nanenu CI1BP

1 - notok SIM-kaptsI (Subscriber Identification Module — Mmoayss nnenTuduka-
1IMM a00HEHTA);

2 - BBITQJIKUBATENb JO0TKa SIM-KapThI;

3 - CBETOMOIHBINA HHAUKATOP CTaTyca COeAUHEHUs (3eTEHBIN);

4 - CBeTOMOIHBIN MHAMKATOP aBapuu (KPacHBIi);

5 - pazséM SMA i moakitoueHus anteHHsl GSM.

Pucynox 23 — Ilepenuss nanens GSM Monema

.
(= 20
SV 8-30VDC RS—-232 use

@ [ )
6 - pa3pém RJI11 mist monkmroueHUs MATAHUS;
7 - pazpém DB9 (RS232) nnig noaxsroueHus: KOMMYHUKAIIMOHHOTO KaOeJs;

8 - pa3zpém USB tun B 14 noaxiroueHuss KOMMYHHUKAIIMOHHOTO KaOers.
Pucynok 24 — 3aguss nanens GSM monema

6.2.3.2 CIIBP npeaHa3zHaueH il aBTOMATHYECKOTO MPOBEICHUSI U3MEPEHH OT-
HOCHUTEJIBHOTO TIOJIHOTO 3JIeKTpoHHOTO coaepkanus (I19C) B nonochepe mo crnyTHU-

KOBBIM curHajam B auana3one + 300 ppm ot HomuHaioB 150 u 400 MI'1. B pesynbrate
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pabotel CIIBP peructpupyercs pasHOCTh (ha3 KOTEpPEHTHBIX CUTHAJIOB Ha yacToTax 150
1 400 MI'u, nponopunoHnansHas oTHocutesbHOMY [19C Ha pagroTpacce nepeaaTdyuk —
npu€MHUK. J[aHHbBIE UCTIOIB3YIOTCS PU PEKOHCTPYKIUHU PaCIpEeIICHUs JIEKTPOHHOM
KOHIICHTpAIuu B HoHOC(hepe MeTomoM (ha30pasHOCTHON ToMOTrpaduu.

CIIBP npomién MeTpoaoru4eckie NCIbITaHNs U HAXOIUTCS B CTaJJUN YTBEPKIE-
HUS 17151 BHECEHMS B ['ocpeecTp cpeacTB U3MEPEHU.

6.2.3.3 OcHOBHBIE TeXHHUYECKHE U MeTpojoruueckue xapakrepuctuku CIIBP
yKa3aHbl B Ta0u1E 6.

TaOnwuma 6

HaumenoBanue napamerpa 3HayeHue
Hanpsokenue nutanus, B ~ 220
Tox motpebaeHus, A 0,5
[ToTpebasiemMass MOIITHOCTH, BT 60
[lenTpanbHbie yacToThl MpuéMa, MI 11 150,012
400,032
JlnanazoH nepeKphIThs IEHTPATIBHBIX YacTOT, (B OTHOCHTENBHBIX €1~ L3010
HUIAX JUIs K&KAO0T0 U3 KaHaJIOB)
ABTOMAaTHYECKOE CIIEKEHHE 32 CUTHAJIOM B TIpe/esiaX OT HEHTPAIbHOU L 10
4acTOThI, KI 11
OnudpoBKa 4aCTOT ¢ 4YaCTOTOM BBHIOOPOK, ['11 16
N361paTenbHOCTh 10 3epKajJbHOMY KaHaly, 1b —-40
PerynupoBka ycuiienus Ha kaHane 150 MI'n, He menee, nb 50
Koaddumment myma no Bxogaam manourymsiiero ycumurens (MIITY) 3
IIPUEMHOTO YCTPOMCTBA, HE XyXke, 1b
Pabounii quanaszon temneparyp, °C Ot —40 s10 60 BKTIOY.
Bpemst aBTOoHOMHOI1 pabOThl, HE MEHEe, MUH 45
Cpok city>x0bl aKKyMYJISITOPHBIX OaTapei, jget 2

6.2.3.4 lltatHoe nutanue CIIBP ocymiecTBiasieTcss OT CeTH MEPEMEHHOTO TOKa
(~220 B, 50 T'm). Hnsa mnoanepxkaHus paOOThl BO BpeMsl KpPaTKOBPEMEHHBIX
WCUYEC3HOBEHUU HANpPSDKEHUST B CETH YCTPOMCTBO 00OPYAOBAaHO BCTPOEHHBIM
UCTOYHUKOM Oecniepeboitnoro muranus (UBIT).

[Tpu orxnrouennn mratHoro aekrponutanus CIIBP ot 40 mo 50 mun paboTtaet
or UBII, mocne yero BBIKIIIOYAETCS A0 TMOSIBICHUS HampspkeHust B ceth. [locie
HOSIBJICHUSI HAIIPSDKEHUS IPOUCXOAUT MOA3apsIKa aKKyMYJISITOPHBIX OaTapei, u 3aTeM
ocyuiecTpisieTcs apTomarnyeckoe BkiroueHne CIIBP B miratHbli pesxuM padOTHI.
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7/ Opranm3anusi HOHOC(epHOH HA0JII0AATEIHLHOM CeTH

7.1 Opranuszauus noHocgepHoil Ha0JIIOAATEIbHON ceTH

Opranuzanusi noHoc(pepHON HAOJIOAATENHFHON CETH MPOBOAMUTCS B COOTBET-
CTBUU C OpTaHU3AIIMOHHBIMUA OCHOBaMH MTOCTPOEHUS TOCYAapPCTBEHHOM HAOI0IaTE b~
HOM ceTHu, €€ CTPYKTYpPOW U MOPSIAKOM OTKPBITHS, MEPEHOCa U 3aKPBITUS MYHKTOB

HaOII0/ICHU ¥ HaOMoAaTenbHbIX mojapasnenenuit PJ1 52.04.567.

7.2 Pa3menieHre CTAMOHAPHBIX MYHKTOB HOHOC()ePHbIX HAOJII0AeHU I

7.2.1 Pa3memienue crannoHapHbix myHKToB (CIT) noHOochepHbIX HaOIIOACHUI
10 TEPPUTOPUM OMPEAEISICTCS MPOCTPAHCTBEHHON M3MEHYMBOCTHIO OCHOBHBIX IMapa-
MeTpoB noHOC(hephl. B COOTBETCTBUM ¢ HAYYHO-OpPraHU3aIMOHHBIMU TPUHIIAIIAME T10-
ctpoenus cetu 1 1o BMO CII nonocdepHnbix HabI101eHNI B CPEAHEIIUPOTHOM paioHe
JOJDKHBI PacIioararbCsi Ha paccTosHUM Okono 500 kM BHOJIB MEpUAMAHA U OKOJIO
1000 kM BmoJsib mapaiienv. B BEICOKOIMPOTHOM 00siacTi HeoOxonauma Ooliee Tycras
ceth CII nonochepHsix HaOIIOICHUIA.

7.2.2 YcranoBka CII noHOC(hepHBIX HAOIIOACHUN MPOBOAUTCS ¢ YIETOM PEIlb-
eda MECTHOCTH M pabOTAIOIINX PAAUOTEXHUUYECKUX CPEJICTB JPYroro Ha3HAYCHUS.

7.2.3 Kak mpaBuiio, HoBble CII nonocdepHbix HaOMIOACHHUI yCTaHABINBAIOTCS B
HEU3YYEHHBIX WJIM MaJOU3YyUYCHHBIX B FeJIMOre0PU3NIEeCKOM, HOHOC(HEpHOM, MarHUT-
HOM OTHOUIEHHWH palilOHaX WJIA B PalOHAX NEPCIIEKTUBHOIO XO35IMCTBEHHOI'O OCBOCHHS,

TJI€ INIOTHOCTEL HAOIIOAATEILHOM CETH HEIOCTATOYHA.

7.3 Tlopsimok OTKpbITUSA, 3aKkpbiTUsl Win nepenoca CII monocdepHbIX

HAO0JII0IeHU

7.3.1 Opranuzaisi HOBBIX HAOJIOJATENBHBIX MOJpa3IeieHui HOoHOCHEpHOI

HaOmonarenbHoi cetr, CII noHochepHBIX HAOMIOACHUN OCYIIIECTBISETCS B COOTBET-

ctBuu ¢ PJ1 52.04.567, n.9.
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7.3.2 3akpbITHE HA0IIOIaTENbHBIX TIOAPa3AeIeHII HOHOC(hEPHON HaOM01aTeb-
Hoii cetu, CII wmoHOChEpHBIX HAOIIOAECHUN OCYIIECTBISICTCS B COOTBETCTBHH C
P/1 52.04.567, n.10.

7.3.3 Ilepenoc HaOMIOATENBHBIX MOAPA3ACICHUN HOHOCHEPHON HAOIIOAATEITb-

Hoil cetu, CII uoHOChEpHBIX HAOIIOJECHUN OCYIIECTBISIETCS B COOTBETCTBUM C

PJ152.04.567, n.11.

7.4 loxkymentanus CII nonocepHbIx Ha0MIOACHUH

7.4.1 NoxymenTarusi CII nonocdhepHbIx HaOIIOACHUN COCTOUT U3:

- TEXHUYECKOHN JOKYMEHTAIINH;

- XO3SIICTBEHHO-(DPUHAHCOBOW IOKYMEHTAIUU;

- OPraHU3aIlMOHHO-ONEPAaTUBHON JOKYMEHTALINH;

- HOPMATUBHOM JOKYMEHTAIIUH.

7.4.2 K texuuyeckoil nokymeHtarmu CII moHocepHbIX HAOMIOACHUN OTHO-
cATCSL:

- yuétHas kapTouka CII nonocdepHbIx HaAOIIOEHUN;

- rexan4deckoe aeno CII monochepHbIx HAOIIOACHUM;

- PYKOBO/JICTBA MO 3KCILTyaTalliy, CXEMbI U TEXHUYECKHUE MaclopTa;

- (hopMyIIApBI OCHOBHOTO U AJIEKTPUUECKOTO 000PYIOBAHUS U CPECTB CBS3H.

7.4.3 Yuérnas kaprouka CII noHocepHbIx HaOIIOACHUN COEPKUT OCHOBHBIC
tekymue nqanubie CIT monochepHbIXx HAOIIOIEHUI: HA3BaHUE, CHHONITUYECKUN UHJIEKC,
KOOPAMHATHI, pa3HOCTh MEK/y MECTHBIM U MOCKOBCKHUM BPEMEHEM, aJIpec, CPEACTBA
CBSI3U, XapaKTEPUCTUKHU CITY>KEOHBIX MOMEILICHUH U JIp.

VYuérnas kaptouka CII nonocepHbix HAOIIOACHUN COCTABISAETCS B YETHIPEX K-
3eMIUISIpax: MePBbIN AK3EMIUISP XPAHUTCS B MyHKTE HaOmoaeHus, BTopoi — B YI'MC,
Tpetuil — B Pocrunpomere, yetseprsiii — B0 BHUMT MU-MII/.

7.4.4 Texanueckoe aeno CII nonochepHbix HAOIIONCHUI TTPEACTABISIET COOOM
KypHaJl, B KOTOPBIN 3aNTUCHIBAIOTCS Bce HeoOxoaumbie cBeaeHus o CIT nonochepHbix
HaAOJIIOICHU, BEIETCS €r0 UCTOPHS, BKIIIOUas U3MEHEHUS B ILITATE, U 3aHOCSTCS CBEJIe-

HUS 00 MHCIIEKTOPCKUX OCMOTPAX, MPOBEPKAX U UCHBITAHUAX TEXHUYECKUX CPEACTB.
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TexHuueckoe aeno BeAETCs B ABYX IK3EMIUISIpax: MepBbIi (OCHOBHOI) XpaHHUTCS
B ITyHKTE HaOmoAeHus, a BTopoil — B YI'MC.

7.4.5 XosgiictBeHHO-(prHaHcoBas nokyMeHTtauus CII nonochepHbix HabO/IE-
HUH BKIIIOYaeT MHBEeHTapHbIe onrick nMytiectBa CII monochepHbIx HAOIIOACHIH 1 ap-
XMBa B COOTBETCTBHUU C MEepeyHEM 000PYI0BaAHUS.

7.4.6 K opranuzanmnonHo-onepatuBHod gokymeHTanuu CII umoHochepHbIX
HAOJI0ICHUI OTHOCATCS:

- TEXHUYECKUE KYpPHAJbl SKCILUTyaTalluu CPEICTB MpHUEMa CUTHAJIOB CITyTHHUKO-
BBIX HaBUTAIIMOHHBIX CHCTEM;

- OPTaHU3AIMOHHO-0TIEPATUBHBIC )KYPHAIIBI PETUCTPAIIUHU PACX0/1a IEKTPOIHEP-
ruu, Tpadrka KaHaja CBsI3H, CJIa4M JIeKYpPCTB, U T. 1.

B Texnndeckom xypHalie SKCIUTyaTalliy U PeruCcTpaIiii BCceX BUI0B padoT, mpo-
M3BOJIUMBIX Ha MTyHKTE HAOJIIOICHHsSI, OTMEYAIOT BCE HEMCITPABHOCTH U BHOCAT 3aMeya-
HUSL 0 paboOTe TEXHUUYECKUX CPEJICTB, a TAKXKE CBEJICHUS O MPOBEIECHUU PEMOHTHBIX U

pErJIaMEHTHBIX pa0d0T, KOHTPOJBHBIX UM CPABHUTEIbHBIX HAOIIOICHUN.

7.5 Opranmuzanus padot CII uonocepHbIX HAOIK01eHUI, 000PYI0BAHHOTO

HOHO30HAOM

7.5.1 Kaxxnomy CII monochepHbIx HaOmMOACHUN, 000PYI0BAaHHOMY HMOHO30H-
JIOM, OpTraHaMH UCITOJTHUTEILHOM BlIacTH cyObekToB Poccuiickoit denepannun u MecT-
HOTO CaMOYIpaBJiEHUsI MPEIOCTABISACTCS 3€MEJIbHBIM y4acTOK JIsi OpraHu3alluud U
dbynkuuonuposanus CII nonochepusix HaO0AeHUN. ONITUMATBHBIN pa3Mep 3eMelb-
HOTO y4yacTka coctasiser 1,5 ra, nis pasmenienus ADPK u nonochepHoro naBujiboHa
C TIOLIAbIO He MeHee 45 M2, peTHa3HaYeHHOTO JUIs pa3MeLIeHUs 00CTyKMBAIOIIETO
TIepPCOHAJIa U U3MEPUTEIHHOMN armapaTyphl.

7.5.2 B cOOTBETCTBUU C YCTAaHOBJICHHBIMU POCTHIPOMETOM HOPMATHUBAMH, KaXK-
nwiii CIT nonocdepupix HabII01eHNNH, 000PYI0BAaHHBIN HOHO30HIOM, 00ECIIeYNBaCTCS
KaJIpaMu COOTBETCTBYIOIICH KBaIM(PUKAIIUU, CPEACTBAMU U3MEPEHHI, 000pyA0BaHUEM
U JIPyTUMHU TEXHUYECKUMU CPEACTBAMH, CIY>KEOHBIMU 31aHUSAMU (MIOMEIIECHUSIMH),

cpeacTtBamMu CBsA3U U TPAHCIIOPTA, SHEPIO - U TGHHOCH36)K€HI/I$I, IMPOU3BOACTBCHHBIMUA
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COOPYKEHHSIMH, YCTPOHCTBAMHU U YCTAHOBKAMHM, XO3SHCTBEHHBIM HHBEHTAPEM U WH-
CTPYMEHTaMH, PACXOJHBIMUA U OJAHKOBBIMU MaTepuaiaMH, IPOU3BOJACTBEHHO-TEXHHU-
YEeCKOM JIUTepaTypoi, OPITEXHUKONU U KOMITbIOTEPAMH.

7.5.3 UTar CII nonocdepusix HaOIIOACHNUN, 000PYIOBAHHOTO MOHO30HIOM, B
OCHOBHOM COCTOUT U3 4 MITATHBIX COTPYIHHUKOB: 3aBEIYIOLIETO, CIEI[HANKCTA 10 pa-
JTMODJIEKTPOHUKE ¥ KOMITBIOTEPHON TEXHUKE, CIEIUaINCcTa o o0paboTke HOHOTpaMM
u nabopanTa. JIj1st KOHTpOJIS 32 pabOTON MOHO30HA, BKIIFOUEHHOTO B PEKUM KPYTJIO-
CYTOYHBIX HaOMIOACHUH, HEOOXOIUM JOTIOJHUTEIBHBIN ITAT U3 5 HaOIIOATENeH, KO-
TOpBIE MOTYT BBITIOJHSTH U APyTHe PYHKIIUUA — TEXHUKOB, Ta00PaHTOB, CTOPOKEH U T.
1. B 3aBucumoctu ot ocobennocreit CII nonochepHbIx HaOMIOAEHUH, B TOM YUCIE OT
pelIaeMbIX 3a/1a4 U reorpauueckoro MojoKEHUs MITaT MOKET OTINYAThCA OT IPUBE-
NEHHOTO B JAHHOM ITyHKTE.

7.5.4 O0s3aTenbHas JOKYMEHTalMs Ha obopynoBanue, ycranopieHHoe Ha CII
MOHOC(EpHBIX HAOIIOAEHHUM, 000PYJOBAHHOM HMOHO30HIOM B3, cOCTOUT U3 TOKyMEH-
Tanuu Ha HOHO30H B3 u nokymenTannu Ha ADK.

7.5.5 JlokymeHTaImsi Ha MOHO30H]] COCTOUT M3:

- popmyrsipa;

- IaCIopTa;

- PYKOBOJICTBA 110 3KCIUTyaTallul HOHO30H/A.

7.5.6 JlokymeHTaIusi Ha BCTPOEHHOE B MOHO30HJ MPOrpaMMHOE oOecreueHne
(ITO) cocTout u3:

- OMIMCaHUS IPUMEHEHHS,

- PYKOBOJZICTBa OmepaTopa.

7.5.7 NokymenTtanus Ha ADK cocTout us:

- popmyisipa;

- IaCIopTa;

- PYKOBOJICTBA I10 SKCILTyaTallluu;

- UHCTPYKIIMH [0 MOHTAaXYy, IyCKY, PETyJIMPOBAHUIO U 00KATKe, 00s3aTENBHO CO-

nepxanieit yeprexxu ADK.
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7.6 Opranu3anus ceTu paguoromMorpaduu u eé pyHKUMOHUPOBaHHE

7.6.1 TpeboBaHuA K pa3MenieHUI0 NyHKTOB Hadronenunii PTC

7.6.1.1 YcranaBnuBatorcsa nyHkThl HaOmoaenuit PTC Tpéx kareropuii:

- nyHkTel HOPT: nynktsl, 06opynoBannsie [IAK HOPT;

- nyHkTbl BOPT: nynkTs1, 060pynoBannsie [IAK BOPT;

- KOMOMHUPOBAaHHBIC IMYHKTHI: MYHKTHI, 000pyAoBaHHbIe ogHOBpeMeHHO [TAK
BOPT u HOPT.

7.6.1.2 IlenTpsl cOopa u 06pabOTKH paauoTOMOTrpaduIECKUX TaHHBIX 000Py1y-
totcs cepsepamu BOPT u HOPT.

7.6.1.3 IlyakT Habmonenus PTC gomxkeH pa3menarsCs B OTBEAEHHOM JIJIST HETO
MOMEIICHUH, KOTOPOE OTHOCUTCS UCKIIIOUUTETHHO K (heliepanbHOi COOCTBEHHOCTH U
HaxXOJUTCSA TOA OXpaHoW TrocyaapcTtBa. OmpenencHUE MECTOTOJIOXKCHHS TTYHKTa
naomoaenust PTC u opranuzaius ero AesiTeIbHOCTUA OCYIIECTBIISIIOTCS B COOTBETCTBUU
c pemenueM Pocruapomera (CHeUaNbHO YIMOJTHOMOYEHHOTO (eaepaibHOro opraHa
WCITOJTHUTEIILHOM BJIACTH B 00JIACTH THIPOMETEOPOJIOTHH M CMEKHBIX C HEH 001acTsIX).

7.6.1.4 Beonx B akcrutyatanuio Becex ITAK BOPT u I[TAK HOPT nyHkTOoB Ha0:110-
nenusi PTC nomken oopmiiITbCsl COOTBETCTBYIOIIMMHU aKTaMU. AKT Ha BBOJ B JKC-
ruryatanuio myHnkra Habmonenus PTC nanpasnsiercs B Pocrumpomer.

7.6.1.5 B nanpHeleM neaTeIbHOCTh TYHKTOB HAOIOICHUS PETJIaMEHTUPYETCS
P11 52.04.567

7.6.1.6 K xputepusiMm oT60pa MECTOIOIOKEHHUS ITYHKTOB HAOIIOACHUS CETU OT-
HOCSITCS:

- BO3MOXXHOCTH M 00513aTeILCTBa MECTHBIX CTPYKTYp Pocruapomera B oTHOIIIE-
HUU oOecnieueHus HenpepbiBHOCTH (pyHKImonupoBanus CII nonocdepubix Habm0/1€-
HUU,

- reorpaduyeckas pernpe3eHTaTUBHOCTD HAOIIOCHUM;

- BO3MOKHOCTH TIepe/iau TpeOyeMbIX TapaMeTpOB HAOIIOACHMS.
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7.6.1.7 114 mosydeHus: painoToMorpapuieckiux pa3pe3oB HOHOC(epsl HEOOXO-
nuMo pacnoioxkuTh Tpu uinu 6onee [IIAK HOPT Brosib mpenMyIiecCTBEHHBIX HaIpaB-
nenunid nponéroB HHKA, T. €. BI0Jb TMHAM NIEpeECEUEHUsI C TOBEPXHOCTHIO 3€MJIU BO-
oOpaxaeMo TIJIOCKOCTH, TMTPOXOJISIICH Yepe3 MEeHTP 3eMIIM M HAKJIOHEHHOU MO0 OTHO-
HIEHHIO K TIJIOCKOCTH KBATOPa HA yroJ B Auana3oHe ot 82° mo 98°.

Paccrosinue mexny nynkramu PTC, o6opynoBanusimu HOPT, He nommkHO mipe-
BbIaTh 500 kM. B o01ieM ciiyyae oT B3aMMHOM yAal€HHOCTH TOYEK pACCTAaHOBKH 3a-
BHCUT MUHUMAJIbHAS BBICOTA, HA KOTOPOUW MOKHO ONPEAEIUTh 3HAYCHHUE SJIEKTPOHHOU
KOHIICHTPAIIUH.

7.6.1.8 Paccrosinue mexnay mynkramu PTC, o6opymoBanasiMu [TAK BOPT,
JOJDKHO HaxoauThes B auamna3one oT 200 no 400 kM, 4TO MO3BOJIUT MPOBOJAUTH MOHU-
TOPUHT MOHOC(EPHBIX MapaMETPOB C 3aJaHHBIM MPOCTPAHCTBEHHBIM U BPEMEHHBIM
paspelieHueM B pexume, OJIM3KOM K PeKUMY pealibHOro BpeMeHu. B 3aBucumocTu ot
pelaeMbIX MPUKIAAHBIX 33/1a4 B HEKOTOPBIX PETHOHAX 3TO PACCTOSIHUE HE JIOJHKHO

npesbimaTh 200 kM.

7.6.2 TpeGoBaHusi K MOMEIIEHHUIO /IS pa3MelleHUsl MYHKTOB Ha0/ 10/ 1eHusl

PTC

7.6.2.1 Pemienunie o BIOOpE MecTa pazMelnieHus: myHKToB Habmonenust PTC npu-
HUMAaEeTCs TOJIBKO IO 3aBEPIICHUI0 BCECTOPOHHETO 00CIIEIOBAaHUSI MECTHOCTH U TTOME-
HIeHUH, TpeaHasHadeHHbIX 1 pasmemenus [IAK HOPT u BOPT.

7.6.2.2 JIo;oKHO OBITH IPOBEACHO OOCIICIOBAaHNE Ha HATMYHUE PAIAOIIOMEX.

7.6.2.3 Ilomernienue 10MKHO 00€CTIeYMBAaTh COOTBETCTBYIONINE KIMMAaTHUECKUE
yClIOBUs, HE0OX0ouMble aJia ctadunbHoro ¢pynkunonuposanusi [IAK BOPT u HOPT:
temriepatypa ot + 5 g0 + 40 °C, Bnaxuocts oT 5 10 90 %.

7.6.2.4 TloMenieHue TOKHO YAOBIETBOPSATH CAHUTAPHBIM U IPOTHUBOIOKAPHBIM
HOpMaM 0€30IacCHOCTH, MPUHATHIM Ha TeppuTopun Poccuiickoit denepanmm.

7.6.2.5 TlomemieHue JOMKHO 00ECTIEYNBATh COXPAHHOCTh 000Dy TI0BAHHUS.

7.6.2.6 B noMelnieHn# J0KHO OBITH HEOOXOUMOE MTPOCTPAHCTBO Pa3MEPOM HE

menee 11 m i yecranoBku [IAK HOPT u [TAK BOPT. O6opynoBanue MOXET ObITH
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pa3MeIeHO Ha CTEHE WJIM Ha CTOJIE TaK, YTOOBI ObLTa BOBMOXKHOCThH OTKPBIThH JIBEPITY
mKada 1 OCyImEeCTBUTh TUarHOCTHUECKHE OTIepaIiu.

7.6.2.7 TlomemnieHne OKHO OBITH AJEKTPUGUIMPOBAHO. DIEKTPOCHAOKEHUE
31aHus TOKHO yaoBIeTBOpsATh ' OCTam, mpunsateiM Ha Tepputopun PO. B mecte pas-
metenus [IAK BOPT u HOPT nomkHa ObITh po3€TKa €BpOCTAHIApTA WIIM COBMECTHU-
Mmas. Mcnonb3yembie [TAK n0IKHBI 3aUTHIBATHCS OT 3JIEKTPUUYECKON CETH MEePEMEH-
HoTO TOoKa | kKareropuu (~ 220 B, 50 I't1). MontHOCTh ce€TH M0JDKHA 00SCTICYHBAThH HAJTU-
yue 30 Bt ans padoter [IAK BOPT u 100 Bt g5 pa6otst [ITAK HOPT.

7.6.2.8 Po3eTkn nns cpeicTBa mepeaavd JAHHBIX M CPEACTB DIIEKTPOIHUTAHUS
JIOJDKHBI pa3meniaThes Ha pacctosauu He 6osiee 2 M oT ITAK HOPT u ITAK BOPT.

7.6.2.9 TlomemieHue JOKHO OBITH OCHAIIIEHO CPEICTBAMH CBSI3M C BO3MOYKHO-
CTSIMU HCTIONB30BaHmsI ceT MHTepHeT. CKOpPOCTh Mepenayn TaHHbIX JOHKHA COCTaB-
J5Th HEe MeHee 256 kouT/c st nepeaaun nanubix ot [IAK BOPT u ve menee 6,3 Kout/c
s nepenayn naHHbeix oT [TAK HOPT. B cityyae oTCyTCTBHS CTallMOHAPHBIX CPE/ICTB
CBSI3M B TIYHKTE HAOJIFOICHUSI TOJDKEH OBITh YCTOWYMBBIA CUTHAJI COTOBOM CBSI3U IS
opraHu3anuu 0ecrpoBOIHOM Mepeayn TaHHbIX.

7.6.2.10 IIpubops! 1 Kabenu AOHKHBI pacroiaraTbest Kak MOYKHO Janbliie oT Oa-
Tapeil OTOTUICHUSI M IPYroro HarpeBaTeIbHOTO 000pyAOBaHUs, paboTa KOTOPOTO MO-
JKET CO BpEMEHEM TepecymuBaTh kabenu. JiuTensHbIil HarpeB mprudopa IpsiMbIM T10-
naJaHUEM COJTHEUHBIX JIydeH HeKelaTesIcH.

7.6.2.11 Ot mecTa yCTaHOBKM KOMIUIEKCA B IMOMEIIEHUU IO MECTa KpeIyIeHUs
aHTCHHBI HA YJUIE HA )KECTKOM HETIOJIBIPKHOM OCHOBAHUH JOJIKHO OBITH TOCTATOYHO
aHTEHHOTO0 Kadess JrHoM 30 M ¢ y4éToM M3ruOO0B P MPOKIIAJIKE.

7.6.2.12 O630p BuaAUMOCTH HeOa JUIsl aHTEHHBI JI0JKEH OBITh MAaKCHMAaIbHO BO3-
MO>XHBIM B KOHKPETHBIX YCIIOBHSX, 0€3 IPYruX aKTHBHBIX aHTCHH, a TaK)KE METaJIH-

YECKUX M JIPYTUX KOHCTPYKITUI BOJIM3U aHTCHHBI BBIIIIE YPOBHS €€ YCTAHOBKH.
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8 IIpoBenenne noHocGepHBIX HAGIIOIEHUI

8.1 Ilopsinok npoBenenus B3

8.1.1 lean, nepuoguvyHocTh ceancoB B3

8.1.1.1 Nonocdepurie mHabmonenus Ha CI1 nonochepHbIX HAOMIOACHHI, 000pY-
JIOBaHHBIX MOHO30HI0M B3, PocruapomMera nmpoBOJSTCS C ENIbI0 KOHTPOJISI COCTOSTHUS
noHocdepbl MyTEM HCClIeIOBaHUA €€ BEPTUKAIBHONU CTPYKTYPhI B MECTaxX pacrosoxke-
HUs cTaHiuy B3,

JI1s1 AOCTH>KEHUS LIENM PEMIAOTCS CIEAYIOIINE 3aJauu:

- U3MEPEHHE YMCIIOBBIX 3HAYEHUIN NTapaMeTPOB HOHOC(EPBHIL;

- OLICHKA Ka4€CTBEHHBIX XaPaKTEPUCTUK MOHOCPEPHBIX SIBICHUN;

- obecrieueHre CPaBHUMOCTH BEJIMYHH, MOJYy4aeMbIX B Pa3HbIX MMyHKTaX MOHO-
c(hepHOil ceTH U B pa3HbIE IEPUO/IBI;

- peryJisipHasi 1 CBOEBpeMEHHasl repejiaya BceX pe3ysbTaToB Habt0IeHU HOHO-
chepHBIX JaHHBIX B renuoreoPusnyeckyro cinyx0y Pocruapomera;

- XpaHeHue HoHochepHO HHPOopMalK B COOCTBEHHOM 0a3e TaHHBIX.

8.1.1.2 Conepxxanriem pabot CII nonochepHsix HaOMIOACHUN, 000PYT0BAHHBIX
MOHO30HJ0M B3, siBjisieTcss MOHUTOPUHT HOHOCheEphl MeTo1oM B3 noHocdepsi.

MonuTopuHr noHocdeps! MmeTogoM B3 cOCTOUT B MPOBEIEHUHN KPYTJIOCYTOYHBIX
PEryJspHBIX U3MEPEHUN XapaKTEPUCTUK HOHOC(]EphI ceaHcaMu paTuo30HNPOBAHMUS.

8.1.1.3 HabGmtoaeHust ¢ MOMOIIBI0 MOHO30HIOB JOJDKHBI MPOBOJIUTHCS IO Bpe-
MEHHU OJIMKANIIIEro 9acoBOr0 MEpHUANaHa, BpeMs KOTOPOTO OTJIMYAETCS OT MUPOBOTO
(T. €. OT BpEMEHHU HYJIEBOTO MEpHJIMaHa) 00A3aTEIbHO Ha MOJHOE YHCIIO YaCOB.

8.1.1.4 CeaHnchl peryysipHbIX HMOHOC(EpPHBIX HAONIOACHHUN MPOBOIATCS €Xe-
JTHEBHO YETHIPE pa3a B yac — uepe3 Kaxasle 15 MuH. Bkirouenue anmaparypsl o mnpo-
rpaMMe JIOJKHO OCYIIECTBISATHCS aBTOMATUUYECKH.

8.1.1.5 B perynsipasie mupossie 1au (RWD) u B CriennanbHbie MUPOBBIC HHTEP-

Basibl (SWI) usmepenust merogom B3 H0MKHBI IPOBOIUTHCS YEPE3 KAXKIbIE 5 MUH.
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8.1.1.6 B ciyuasix, korza, mpoBOAs 30HIUPOBAHUE 10 TIPOTPaMMe, HaOII01aTeINb

3aMEYaeT, YTO UMEIOT MECTO OCOOBIE SIBICHHUS, MPOBOJSATCS HENMPEPHIBHBIC WM yda-

ni€¢HHbIe (Kaxable S MUH) HaOmoneHus. Kputepuem juist pacrio3HaBaHus 0COOBIX sIBJIE-

HUIl CIy’)KUT CpaBHEHHE HAOJIOMAaeMbIX 3amucel C MOJYyYCeHHBIMU B OOBIYHBIC JTHU.
[Ipu3HakaMu 0COOBIX SIBIICHUMN CITYXKaT:

- OBICTpBIC M3MEHEHHS KpuTHUeckux yactoT caoéB F2 u Es (foF2, foEs), a Taxke
MUHUMAJIBHOHN 9acTOThI oTpaxkeHuH (fmin) miu THITOB ciopagnyeckux cioéB Es 3a mo-
Jy4acoBbI€ WM €1IE MEHBIITNE UHTEPBAJIbI BPEMEHHU;

- HeoObIUHOE yMeHbIeHHe 3HaueHui foF2 wmm npucyTcTBre 0coObIX Gopm OT-
paxkennid. HempepbIBHBIE 3alIMCH MCTIONB3YIOTCS I YCTAHOBJICHUS TOYHBIX BPEMEH-
HBIX UHTEPBAJIOB OCOOBIX SABJICHUN U HE 00pabaTHIBAIOTCS B JIETAJISX, 32 UCKIIOYCHUEM
T€X CIIy4aeB, KOTJIa CIeIyeT CHeUalbHbINA 3ampoc.

8.1.1.7 B Tex ciy4asix, Korja BBIIOJHEHUIO MOJTHON MPOrpaMMbl HAOTIOIEHUN
MEIIAI0T PAAUOTIOMEXHU U TOMY MOJI00HBIE TPUIUHBI, HEOOXOAUMO MPUHSITH BCE MEPHI
J1s1 00pabOTKU 3amuceid, 4ToObl 00ecTieunTh HauOoJIee MOTHbIC JaHHBIE, HEOOXO0IUMbIE
JUTS HAYYHBIX LIEJIEH.

8.1.1.8 JlarHbBIC €XEYaCHOTO 30HIUPOBAHUS aHATU3UPYIOTCS orepaTtopoM. [1po-
BOJUTCS py4yHasi, TMO0 MHTEPAKTUBHAsI 00pabOTKa MOHOTPAMM. Y PCUTPAMMBI KOJIOM
MOHKA ¢opmupytoTcst BpyuHyro 00 B MHTepakTUBHOM pekume (cm. m. 9.1.8.1).
[TpoMexyTouHOE pagro30HIUPOBAHNE UCTIONB3YETCS IS TIOMYUYEHUS HaAEKHBIX €XKe-
YaCHBIX 3HAYEHUU, MPUTOJHBIX JJIi COTIOCTABIICHUS MX C QHAJIOTUYHBIMU JAHHBIMU
npyrux ctaniuui B3. IIpu oOHapyXeHMM HECOBMECTUMOCTU MEX1Yy MOHOC(HEPHBIMU
naHHbIMU pa3HbIx CII noHochepHbIX HAOMIOACHHUIN UM HAOIOIEHUH KaKUX-JIMOO 0CO-
OCHHBIX BapHalnii, HEOOXOUMO MPUBJICKATH TAHHBIC TPOMEKYTOUHBIX U3MEPECHHM.

8.1.1.9 Ilpn HanuuuMu y MOHO30HJA MPOTrpamMMbl aBTOMATHYECKOW 0O0pabOTKU
MOHOTpaMM JaHHbIe mpomexyTodHoro B3 (15, 30 u 45 mMuH) 00pabaThiBatOTCsl aBTO-
mMaTudecku. OnepaTopoM exedacHO MPOBOJUTCS MTPoBepKa e€ paboThl Ha KaUyeCTBO 00-
paboTKH.

8.1.1.10 ITpu oTcyTCTBMU MPOTPAMMBI aBTOMAaTUYECKON 00pabOTKH HOHOTPaAMM

JaHHBIC ITPOMCIKYTOYHOT'O 30HAUPOBAHUS HE O6pa6aTBIBaI'OTC}I.
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8.1.1.11 Ilpu opranu3zanuu HOHOC(PEPHBIX HAOTIOACHUN B COOTBETCTBUH C ITyHK-
tom 8.1.1.4 mepenada JaHHBIX U3MEPEHUN B MyHKT cOOpa MH(POpPMAIH MPOUCXOTUT
pa3 B 15 munyT. B myHKT cOopa nHpOpMaLu epelaloT HOHOTpaMMy C pe3ybTaTaMu

00paboTKH U CTaHJAPTHYIO ypcUrpammy, chopmatupoBannyio kogom HOHKA.

8.1.2 IloaroroBka Kk pa6oTe HOHO30H/1a (Ha mpuMepe noHo30HAa «[lapyc-A»)

8.1.2.1 Mepwl 0e30nacHocTu npu padore ¢ PIIJTY

K skcrmyaranuu PIIJIY nmomyckarorcs nuna, oOnamaroiiyge COOTBETCTBYIOLIEH
KBIU(PUKAIMEH U O3HAKOMJICHHBIE ¢ MHCTPYKIIMEH M0 AKCIUTyaTalliu U MpoTrpaMMOi
HaOJIIOCHU .

B 6noxe PITJIY umetrorcs nenu ¢ Hanpsbkenuem ~ 220 B, munyc 120 B, + 950 B
nu + 3700 B. [lig npenynpexIeHHs HECYaCTHBIX CIIy4aeB M AJIEKTPUYECKUX
noBpexaenuid PIIJIY mpu ero skcrulyaraniii U1 peMOHTE HE0OXOIHMMO COOIIONaTh
CIIEIyIOLIUE IPABUIIA:

- He BckpweiBarh Onok PIIJIY w He mnpousBOIUTH 3aMEHY dJIEMEHTOB,
MOJAKIIOYEHUE U OTKJIIOYEHUE Kabenel U MHbI 3a3eMyieHus mpu BKItouéHHoM PITJTY;

- mpu OoOHapykeHHu OTKa3oB B pabore PIIJIY HemenieHHO BBIKIIOYUTH
HaIpsDKEHUE MUTaHUs, BBISCHUTh U YCTPAHUTh HEUCTIPABHOCTD;

- NpU TPOBEJACHUU PEMOHTHBIX padOT MPOBEPUTH HAIMYUE OCTATOYHBIX
HanpsDKEHW Ha KOHJEHcAaTopax (UIBTPOB BBIMPSIMHUTENCH W TPH HEOOXOAMMOCTH
pa3psAIUTh HUX CHEUUATBHBIM Pa3psSIHUKOM, B TEPBYIO OYEpPEIb 3TO OTHOCUTCA K
NI13700 u UI1950;

- npu pemonre PIIIAY tymGnep «+ 4 xB BKJI» Bkmtoyarh TONBKO mpu
HEO0OXOIMMOCTH, BO BCEX OCTAJbHBIX CIydyasx, 0COOEHHO NpPH MPOBEPKaX B BEpXHEM
yactu PIIJ1Y, BeIKIIOUATH;

- npu pemonte ucrouHuka nuranus (MII) we paboraTh c 3a3eMIIEHHBIMU
U3MEpPUTEITHLHBIMH MPUOOpaAMH;

- BO BpeMsi pabOThI CTOATh HA PE3MHOBOM KOBPHKE;
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- paGoTasi ¢ BBICOKMM HamNpsOKEHUEM, BCE 3aMEPhl MPOU3BOAUTH OJHOW PYKOMH,
JIPYTYIO PYKY JI€pKaTh 3a CHMHOM WM B KAPMAHE.

- PABOTA C OTKPBITBIM BJIOKOM PASPEIIAETCA IIPH
HAJIMYUUA B ITIOMEINEHUU HE MEHEE JIBYX YEJIOBEK

- Hepomnyctumo pasmemiark PITAY B momenienun ¢ GONBIION BIAXXHOCTHIO U
temneparypou Boiie 30 °C;

- B IOMEIIEHNH JOJDKHA OBITh IITMHA OOIIEro 3a3eMJICHHS,

- JJIMHA KoakcuajabHOU auHuM OT PII/IY mo aHTEHHBI HOMKHA OBITH KaK MOXKHO
KOpOYE;

- 3eMJIIHasl KJieMMa MPUEMHHKA JOJDKHA ObITh MOAKIIOYEHA K 3€MJISIHOW IIMHE

ITIOMCIICHHSI.

8.1.2.2 Coopka uoHO30HIA

Nono3zona npeaHazHadeH /st paboThl B CTAIIMOHAPHBIX TOMEIICHUSIX (JI0MTyCTH-
MBII TMana3oH TeMIeparyp Bo3ayxa B nomenieHusx ot 10 go 40 °C npu oTHOCHUTENb-
HOM BJIQXKHOCTH Bo3ayxa 10 80 %).

CoenvHeHne NpUEMHUKA U YCHIIMTENSI MOITHOCTH OCYIIIECTBISIETCS CAEAYIOIUM
oOpa3oM: Kkaleiab ympaBi€HUS CO CTOPOHBI MPUEMHMKA TMOAKIIOYACTCA K pPazbEéMy
«YTIIP PITY», a co CTOpOHBI YCHJIMTEISI MOIIIHOCTH — K pa3zbeMy «YIIP»; axpan kabens
YIPABICHUSI CO CTOPOHBI YCHIIUTEISI MOIITHOCTH JOJKEH ObITh 00513aT€NIbHO MOAKITIOUEH
K KOpPIYCYy  yCUJUTENs; KaOeab 30HAUPYIOIIET0 CUTHajla CTOPOHOM ¢
3aménkuBarommMcs pazbeéMom tumna “LEMO” noakmtodaercs K pazbeéMy «XW4-ZS»
npuéMHUKA, CTOPOHON C pe3bOOBBIM pa3zbéMOM — K pazbémy «BU» ycumurens
MOIITHOCTH.

Jlns coenuaeHue coctaBHBIX vacTedt [I9BM HeoO0X0omMMO: CHATh BEPXHIOK H
HIDKHIOIO 33JTHHE KPBIIITKHY Kapkaca MpUEMHUKA, ISl 4eT0 OTKPYTUTh KPETISIIe BUHTHI;
CHATh (hukcarop kabenmew, IJIg 4Yero OTKPYTUTh JBAa BUHTA HA OOKOBOW CTEHKE C
BHYTPEHHEH CTOPOHBI; MOAKIIOUUTh 4 Kabens K COOTBETCTBYIOIIMM pa3zbéMaM Ha
3agHel ctenke [IOBM — mns pucnuies, KiaaBHATypbl, MAaHUMOYJISTOPAa «MBIIIb» H

cucteMHoro 6ioka BHerntHed [I9BM; BcTaBuTh Kabenu B COOTBETCTBYIOIINE MTPOPE3U
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dukcaTopa U 3aKpenuTh (PUKCATOpP; YCTAHOBUTH Ha MECTO 3a/JHHUE KPBIIIKK KapKaca
IIPpUEMHUKA.

Hnst coenunenus npuéMmHuka u [I9BM HeoOXoauMo MpPOBEpPUTH TMOCIHE
TPAHCHOPTUPOBKA M NPH HEOOXOIMMOCTH MOAKIIOYHUTH JBa KaOens Ha NepenHen
naHesnu kapkaca npuémMHuka K pazbéMam «USB» 6noka «b-002» u «RS-232» 6moka «b-
001»; mpoBepUTh U TIPU HEOOXOJUMOCTU COEAMHUTH KaOes MU Ha TepeaHed MaHenu
Kapkaca npuéMHUKa pa3zbeMbl « X W2-IS» nmm «XW3-IS» 6moka «b-002» ¢ pazpémom
«IS» 610xa «b-003». Beixoasl «XW2-IS» u «XW3-1S» paBHO3HAUHBI U UCIIOJIB3YIOTCS
00a B 8-KaHaJbHOM BapHUaHTE MPUEMHUKA.

[IpnémHble aHTEHHBI MOAKIIOYAIOTCA K pasbémaM «Bx.l — Bx.4» npuémnuka,
IIEpENaroIasl aHTEHHA MOJIKIIF0YAETCS K pa3bEMy yCHUIUTENSI MOITHOCTH. [lepenaromue
aHTEHHBI NOJKIro4aroTcs K Beixogam PITIY «b.POMb» u «M.POMby.

Pa3béMbl, HE OrOBOPEHHBIC BBIIIE, MCIOJB3YIOTCS MPHU HACTPOMKE M OTIIAJKE
IpOrpaMM M B Mpoliecce paboThl HE UCTIONb3YIOTCS.

Bce kabenu nuTaHus KOMIIbIOTEpa, MPUEMHUKA U YCUIIMTEIIS MOLIHOCTH JTOJIKHBI
OBITH TIOJICOEIMHEHBI K anmnaparype u nojkiatodeHsl k cetu 220 B, 50 ' yepe3 610k
Oecniepe0oitHOro  mnuTaHuA.  BkitouyeHWe  NHUTaHUS ~ OCYIIECTBISIETCS B
NIOCJIEIOBAaTEIBHOCTH: KOMIIBIOTEP, NPUEMHUK, YCHIIUTEIb MOIIHOCTH.

KomnbroTep BriItogaeTcss HaxaTueM Ha BoikiIrodaresb «ON/OFF» na 6ioke «b-
004». Ilocine BKIIOYEHUS NUTAHUS NPUEMHHUKA HA JTOM IEPEKIIOYATENIe JOJDKEH
cBeTUThCs uHAMKarop. Ilocie BkiIOUeHUS MUTaHUS AOKEH padoTaTh BEHTUIISATOP.
Kareropuuecku 3ampemiaercsi 3KCILUIyaTalnus NPUEMHHMKA ¢ HepadoTalommm
BEHTWISITOPOM!

Jlanee ocCylIeCTBIISIETCS aBTOMaTUH4ecKas 3arpy3ka nporpamm. B ucnpaBHOM
NMPUEMHHKE JTOJKEH CBETUTHCS MHAMKATOP BBIKIItOUaATeNsl, Ha uHaukarope «PEXKIM»»
omoka «b-002» mpomenbkHET uHAUKaMsa «31» u ycranoButcs uHaukamms «OCy» —
OCTAHOB, JIOJDKHBI MUTATh OJIoUHbIE MHANKATOPBI «1 — 4», «9». KpacHblii nHIuKaTOp
«HEUCTIP.» na 610xe «b-001» gomxeH moracHyTb.

ITocne BKIHOUEHUS IMTAHUS HOHO30H/ I'OTOB K pa60Te.
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JlanpHeWIe ACUMCTBHS 10 YIIPABICHHMIO amnmnaparypod OCYLIECTBIAIOTCA B
COOTBETCTBHHM C HHCTPYKIMEN oneparopa ¢ kiaBuatypsl [IDBM.

Ha mnepengnedt manenm Onoka «b-002» mnpuéMmHMKa pacmojiokeHa KHOIIKA
«CBPOC». Eé naxarue ocCylIecTBIsIET MEPE3AMYCK MPOrPpaMMbl MHUKPOIpOIEccopa
npuéMHUKa, o0ecreunBasi MCXOIHOE COCTOSHUE, SKBUBAJIECHTHOE COCTOSIHHUIO IMOCIHE
BKtoueHus nuTtanus. [Ipu cOosix W 3aBHCAaHUSIX MPOrpaMMbl KaKk NMPUEMHHUKA, TaK U
I[I5BM, a Takke nociae BKIIOUSHUS MUTAHUS HEOOXOINMO ITOJIB30BaThCS TOU KHOIIKOM.
[Tocne Haxarua kHonku « CBPOCy» NpuéMHHK U yCUIUTEND MOIIHOCTH OTKIIOYEHBI.

J171s1 BBIKITFOUCHMS] TUTAHUST HEOOXOAUMO:

— BBINIOJHATH COOTBETCTBYIOIIME JICMCTBUSA, YKa3aHHbIE B WHCTPYKUUH
orepaTopa o 0CTaHOBKE PabOThI MPOrpaMMbl U KOPPEKTHOTO BBIXOA U3 HEE;

— Haxarb KHONIKY «CBPOC» Ha 61oke «b-002y;

—  BBIKJIIOYUTH YCHIUTEIh MOIIHOCTH;

— mnepeBectu nepexnmtodarenb «CETb» Ha Onoke nuTaHus MNOpuUEMHHUKA
«087.360» B monoxeHus «0». Ilpum 3TOM BCS MHAWKAIMSA JOJDKHA IOTACHYTb.
Ceeronuonnbiii mHaukarop «USB» Oymer cBeTUThCS Bcerga, €CiM K NPUEMHUKY
MOACOEANHEH BKIIOYEHHBI KOMITBIOTED;

— KOMIIBIOTEP BBIKJIIOYAETCS HakatueM Ha Boikitodaresib «ON/OFF» Ha 6moke
«b-004;

— BBIKJIIOYUTh HCTOUYHHUK Oecrepe0OiHOTO MHUTaHUSI B COOTBETCTBUU C
WHCTPYKITUEH, BXOIAIEH B KOMIUIEKT K HICTOYHHUKY OeCcriepeOOHOr0 MUTaHUS.

B ciyuae oTkiroueHUs 3MEKTPOIHEPTHU, UCTOYHHUK OecriepeOOMHOr0 MUTaHUs
MIEPEXOIUT B PEXKUM PabOThI OT BHYTPEHHETO aKKyMYJsTOpa (MHIUKAIIMN U 3BYKOBBIC
CUTHAJIBI ICTOYHWKA OecTiepeO0MHOTO MUTaHUS B CITy4Yae OTKITIOYCHHS AIEKTPOIHEPTUH
yKa3aHbl B MHCTPYKLIMHM K MCTOYHUKY OecriepeOoitHoro nutanus). B takom pexume
HMCTOYHMK Oecriepe0oiHOTO MUTAaHUs MOXKET padoTaTh He Oojiee 5 MUHYT.

JIJ1st BKITIOUCHUS TUTAHUS YCHIIUTEIS MOIITHOCTH HEOOXOAMMO:

— TtymOnep «AHT-OKB» ycranoButs B nojoxenue «9KBy;

— BrIounuTh TyMOnep «CETb» u naxats kHonky «PYUH. BKJI». IIpu stom

JIOJKEH 3aropeTrbest ceeroauon «bIl»;
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— Bkmounth TymOnep «4xB BKJI». Yepe3 3 MHHYTBI 1OCIE BKIHOYEHHS
cTpesika Mukpoammnepmerpa «Ua» DoJKHA yCTaHOBUTHCS Ha IEJIEHUU OT 37 10 38 MKA;

— wwml  noreHiuoMerpa «PEI. BbIX» ycraHoBUTR B KpaWHEe JIEBOE
nonoxkenue. C myabra OBM nath koMaHIy Ha 30HIAUPOBAHUE HAa (PUKCHPOBAHHBIX
4acToTax, MpPH ITOM TapaMeTpbl HMIYIbCa JIOJDKHBI OBITh  CICTYIOITUMHU:
nnutenbHOCTh 100 MKc; yactoTa 3anmycka 50 '

— IUIABHO yCTaHOBUTH nutuil moreHuuomerpa «PEL. BbIX» B kpaiinee mpaBoe
MTOJIOKECHUE;

— yctanoButh TyMONep « AHT-DKB» B nonoxenue «AHT» u nath komanay Ha
30HAUPOBAHUE IO BCEMY YaCTOTHOMY JHUAIIa30HY;

— TI0 OKOHYaHWH MPOBEPKH BCE OpPraHbl YIPABJICHUS BEPHYTH B HCXOJHOE
MTOJIO’KECHUE;

— npu oskcrutyararuu PIIJIY BkitoueHue M BBIKIIOYEHHE OJIOKa, 3a/laHue
pexuma pabotel ocymectBiasier OBM. Tymo6nepsr «CETb» u «4xB BKJI»
YCTAHABIIMBAIOTCS B MOJIOKEHUE «BKimroueHoy, numi noreHuuomerpa «PEL. YCHUJDy —
B KpaifHee mpaBoe mojoxkeHue. [Ipu HEeoOXOaUMOCTH TPOU3BOAUTCS PETYITHPOBKA
ypoBHs BbixogHOW MomHoctu PIIAY. Ilpu pabore Ha COBMEIIEHHYIO HPUEMO-
nepeparomyro  anteHny TymOnep «II[IA» ycraHaBnuBaeTcsi B  TMOJOKEHUU
«BKIIrOUCHOY.

ABapuHOE BBIKJIIFOUEHUE YCUITUTEISI MOITHOCTH MPOU3BOJIUTCSI aBTOMAaTUYECKH,
BO BCeX JIpyrux ciydasx — tymonepom «CETby.

PITAY BE3 HAT'PY3KHU HE BKIIFOYATD!

Bo Bpemst rpo3bl U NpU IPYTUX AIKCTPEMAJIBHBIX YCIOBUSX HEOOXOAMMO:

— TPOU3BECTH OTKIOoYeHHE ammapatypsl Tymonepom «CEThy;

— B ciy4ae paboThl ¢ pa3HECEHHBIMH AaHTEHHAMHU, HEOOXOAMMO OTKIIFOUUTH
BBIXOZbI IPUEMHBIX AHTEHH, MOAKIIOYEHHBIE K pazbéMaM «Bx.1 — Bx.4» npuémuuka u
OTKJIFOUMTH BXO/I EPEIAIOIIECH aHTEHHBI, MOJKIIOYEHHBIN K YCUIIUTENO MOIIIHOCTH;

— B ciy4ae paboThl C COBMEIIEHHOW aHTEHHOM, HEOOXOUMO OTKJIFOUUTH BXO]T
AHTEHHBI, TOIKIIOYEHHBIN K YCUITUTEIO MOUTHOCTH;

— oTkIrounTh oT pazséMa « ANT.GPS» 6noka «b-001» Bxox antenns GPS.
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8.1.2.3 Pe:xum 00Cay;KMBAHUS HOHO30HI0B

B coorBercTBHMM C 3KCIUTyaTalMOHHBIMH JIOKYMEHTaMH Ha CpEICTBa
HAOJIIOZICHUH U CIIOKUBIICIHCS MPAKTUKOW MPEAyCMaTPUBACTCSL PETyJsipHasl IpoBepKa
paboOThl MOHO30H/a, U3MEPUTEIBHBIX MPUOOPOB, JATYUKOB U KOMIIBIOTEPOB, a TAKKE
IPOBEACHUE HAIJIEKALET0 TEXHUYECKOro oOcimyxuBaHus. OrpaHuyeHus U
NEPUOAUYHOCTh TEXHUYECKOrO OOCTY)KMBAaHUSI 3aBUCAT OT THUMNA TNPUMEHIEMbBIX
pUOOPOB, MECTHBIX YCIOBUN U PEKOMEHAAINI N3TOTOBUTEIIS.

JUIsT Ka)KIOW KOMIIOHEHThl W3MEpPUTEIBHOM CHUCTEMBI, CUCTEMBI NEpENaYn
JAHHBIX M KOMIUIEKCAa B COBOKYIHOCTH COCTABJISIOTCS IJIAHBI MPO(HIAKTUYECKOrO
TEXHUYECKOTO 00CITYKMBAHUS U TEKYILIETO PEMOHTA.

PerynsipHO mpoBoaMTCS IPOBEPKA MOKA3aHUM TaTYMKOB, IPEAYIPEKAAIOIMINX 00
YXYALIEHUH 3KCIUTYaTallMOHHBIX XapaKTEPUCTHK, HAIPUMEpP, O MaJIC€HUH HAIPSKEHUS
Oarapeikl WIM MOUIHOCTH M3JIy4YE€HUs I[epelaTuuKa, 3arpsA3HEHUM ONTHYECKUX
MOBEPXHOCTEHN, MPOU3BOIUTCS CPABHEHHE C PE3YJIbTATAMU TyOIMPYIOLIUX U3MEPEHUI.
Hamnune nentpansHoro II9BM mno3BonseT NpoBOAWTH MEPEKPECTHYIO NPOBEPKY
apaMeTpoB B LIEAX OOHAPYKEHUSI BOBMOKHBIX aHOMAJIMM U OTKJIOHEHUH.

Texnuueckoe OOCIYy)KMBAHHE OCYILECTBISIETCS B  IJJAHOBOM  TOPSJIKE
KBaJIM(UIUPOBAHHBIM IIEPCOHAJIOM IO TEXHUYECKOMY oOcmyxkuBaHuto. Ilpu
MPOBENICHUN TEXHUYECKOTO OOCIYy)XKHBaHUSI cuUcTeMa cOopa UM 00paOOTKM JTaHHBIX

pe3epBUPYETCH.

8.2 llopsanok npoBenenuss HOPT u BOPT

8.2.1 Opranmu3anus pador HOPT u BOPT

8.2.1.1 Tlporpamma paboThl Kaxk10ro myHkTa Hadmoaenuit PTC exeroaHo ycra-
HaBNMBaeTca U yTBepxaaercs “TlimanoMm 30HIMpOBaHUS HOHOC(EPHI CETHIO PATHOTO-
morpacduu Pocruapomera”.

8.2.1.2 ITAK HOPT u BOPT na CII nonocepubix Habm01eHNN pabOTAOT B

ABTOMATUYCCKOM PCIKHMC.
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8.2.1.3ITAK HOPT npunumatot curnanst HHC kpyriocyTodHo B mepuoibl mpo-

néta HHKA. D1y nepuoibl onpeaensaoTcs CeuaibHoi mporpaMmmoit pacuéra B Llen-
Tpe cOopa 1 06pabOTKU U IEpeIatoTCs M0 KaHallaM CBSI3H B IyHKTHI HaOmtoaeHui. [TAK
HOPT BxitodaeTcss B COOTBETCTBYIOIIME MEPUOMABI U TEepenaéT U3MEPEHHbIC Mapa-
MeTpsl B LlenTp cbopa 1 06paboTKu 11l BBIMOIHEHUSI TOMOTPpaQUUYECKON peKOHCTPYK-
IIUU BEPTUKAIBHBIX Pa3pe30B HOHOCHEPHI.

8.2.1.4 TTAK BOPT npunumarot curtaisl BHC xpyriocyTodno ¢ gacTtoTon
ornpoca ot 1 g0 10 I'ti. Bo3MoXHBI pa3inuuHble BapHaHThl PACTIMCAHUN Tepenadyu UH-
dopmanuu B Llentp cObopa u 006paboTku. B Hactosinee Bpemsi COCTOSIHUE CUCTEMBbI
cBa3u Pocruznpomera no3BossIET OCylIeCTBIATh nepenayy 15-20 Mb undopmarnu B
cytku (nopuusimu 1o 700 Kb / gac).

B cnyyae Hanu4Ms CKOPOCTHOTO KaHazia cBs3u ¢ LleHTpoM HeoOxoaumo nepea-
BaTh MpUHsATHIE MapaMeTpsl curiaioB BHC B peanbHOM BpemeHw.

8.2.1.5 [Ins o6ecneuenus pabotsl ceteBbix [IAK HOPT u BOPT cnenuanbHoM
KBaMpuKauuu He Tpedyercs. [Ipu BO3HUKHOBEHHMH HEIOJAI0K, KOTOPbIE HE MOTYT
OBITh JETEKTUPOBAHBI WIIM YCTPAHEHBI C MOMOILBIO YAAJEHHOTO CETEBOTO MOJKIIIOYE-
HUs, IepcoHan nomemeHut, B Kotopsix ycraHosieH [IAK HOPT ninu BOPT moryt o
npocrOe oneparopa I{enTpa cbopa u 0OpabOTKU BHIOJHHUTH Pl dJIEMEHTAPHBIX OIle-
panuii ¢ 000pyJI0BaHUEM U3 YUCIIA OMMCAHHBIX B PYKOBOJCTBAX IO AKCILTyaTaIllH,

8.2.1.6 Oneparop LlenTpa cbopa u 0OpaboTkH M0DKEH 00Ja1aTh YBEpEHHBIMU
HaBbIKaMH paboThl ¢ OBM, 3HATh OCHOBBI CETEBBIX TEXHOJIOTHM, YMETh IOJIH30BATHCS

nporpaMMmamu-opay3epamu.

8.2.2 MuHnMaJIbHbIe MPOrPaMMbl HA0II0eHUH HU3KOOPOUTAJIBHON W BbI-

COKOOPOUTAIBLHON paguoToMorpapuu nonocdepol. Hadsogaembie napamerpbl

8.2.2.1 OcHoBo#t uHpopmaIry, UCHOJb3yeMON Il paguoToMorpaduueckoro
MOHUTOPUHTA COCTOSIHUSI HOHOC(EPHI, CITY>KAT Pe3yJbTaThl HAOIIOEHUH 3a MapaMeT-
pamMu pacrpOCTPAHSIOMKUXCS B aTMOC(hepe HABUTAIIMOHHBIX PATUOCUTHAIIOB M UX Xa-
PaKTepUCTUKAMU, MPEACTABISIOMIMMUA COO0M TOKa3aTeNu COCTOSHUS U pa3BUTUA (DU-

3MYECKHX MPOIIECCOB B HOHOC(EPE.
76



PJ1 52.26.817-2015

8.2.2.2 MunuManpHasi iporpaMma HaOJIOACHUA 71T PaIHOTOMOTPadUIECKOTO
MOHHMTOPHHIA COCTOSHUA noHOC(heps! o curHanam BHC BxirodaeT crneyronme BUabl
W3MEPEHUM:

- u3MepeHue Pa3oBbIX 33€PKEK HABUTALMOHHBIX paAMOCUTHAIOB kaHana L1 co
BCEX CIYTHUKOB cucTeMbl GPS, curnain ¢ KoTopbIX JOCTYIIEH B TOUKE HAOJIOICHNUS;

- U3MepeHne (Pa3oBbIX 3a/IePKEK HABUTALIMOHHBIX PaMOCUTHAIOB KaHana L2 co
BCeX CIyTHUKOB cucteMbl GPS, curnai ¢ KoTopbIX JOCTYIEH B TOUKE HAOTIOACHMUS;

- U3MepeHne (Pa3oBbIX 3a/IePKEK HABUTALIMOHHBIX pauocUrHaioB kaHama L1 co
Bcex crnyTHUKOB cucteMbl [ JIOHACC, curHan ¢ KOTOphIX JOCTYNEH B TOYKE HAOIIO-
JICHUS;

- u3MepeHue Pa3oBbIX 33/1€PKEK HABUTALMOHHBIX PaJIMOCUTHAIOB KaHana L2 co
Bcex crnyTHUKOB cucteMbl [ JIOHACC, curnan ¢ KOTOphIX JOCTYNEH B TOUKE HAOIIO-
JCHUS;

- I3MEPEHME IPYIIOBBIX 33J€P/KEK HABUTALIMOHHBIX paguocurHainos P1 co Bcex
CIyTHUKOB cucteMbl GPS, curHai ¢ KoTopbeIX JOCTYIIEH B TOUKE HAOJIIOICHHUS;

- I3MEPEHME IPYIIOBBIX 33J€P/KEK HABUTALMOHHBIX paIuoCUTrHanoB P2 co Bcex
CIyTHUKOB cucteMbl GPS, curnasn ¢ KoTopbeIX JOCTYIEH B TOUKE HAOJIOICHHUS;

- I3MEPEHME IPYIIIOBBIX 33J€P/KEK HABUTALIMOHHBIX paguocurHanos P1 co Bcex
cnyTHuKOB cucteMbl [ JIOHACC, curnain ¢ KOTOphIX JOCTYIIEH B TOUKE HAOJIOICHMUS,

- U3MEpEHHE TPYIIOBBIX 3aJePKEK HABUTAIIMOHHBIX paguocurHaioB P2 co Bcex
cnyTHUKOB cucteMbl [ JIOHACC, curnai ¢ KOTOphIX JOCTYIIEH B TOUKE HAOJIIOICHMUS.

8.2.2.3 N3mepenust mpoBOAATCS CTaHIAPTHBIMH CHEIHATU3UPOBAHHBIMU aBTO-
MaTUYECKUMH U3MEPUTEIBHBIMU KOMILJIEKCAMH B HETIPEPHIBHOM KPYTJIOCYTOUYHOM pe-
xuMme. Yacrtora cOopa maHHBIX cocTaBiseT He MeHee | 't JlaHHbIe coxpaHstOTCS B
CTaHJApTHOM JJI BCEX MyHKTOB Ha0JII0IeHHs (popMare.

8.2.2.4 MunuMmanbpHasi iporpaMma HaOJIOACHHUA 71T PaIMOTOMOTPadUIECKOTO
MoHHUTOpUHTa cocTosiHUS noHOochepsl mo HHC BrimrouaeT namepenue pazHoctu a3 Ko-
TE€PEHTHBIX CUTHAJOB Ha yactoTax 150 u 400 MI ', koTOpas mponopimoHaibHa OTHO-

cutenpHoMy [19C Ha paguoTpacce nepegaTYnK-npuEMHUK.
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8.2.3 HeoOxoaumbie ycjaoBus Ais pynkuuonnpoBanus PTC

Jns HopmanbHOTO yHKIMOHUpOoBaHus PTC HE00X0AMMO BBITIOIHEHUE CIEaY-
FOIMX YCIIOBUN:

- HaJIM4YMe UCTOYHHMKA 30HIUPYIOUIUX CUTHAIOB — oaHoro mwim 6onee HHKA ¢
paboTaromuUMH MepeIaTuIuKaMi KOTepEHTHOro0 curHaiia Ha yactotax 150 u 400 MI'ig
111 HOPT u onnoro wim 6onee BHKA ¢ paGoTtaromumu nepeaTankaMy Ha 4acToTax
1575,42,1227,60, 1176,45 MI'1 niis cuctemsl GPS u Ha wacToTtax (1602+k9/16) MI'1x
u (1246+ke7/16) MI' iyist cuctemsr [ JIOHACC (BOPT);

- KpyraocytouHo padotatouuii cepsep BOPT u HOPT, noctynusiii no cetu H-
TEpHET 1o onpeaenéHnomy [P-agpecy;

- KpYyTrJ0CyTO4YHO padoTaromas onHa win 6osxee PTL, kaxxaas U3 KOTopbIX co-
nepxut muanmym 3 [TAK HOPT;

- Bce [IAK BOPT u HOPT noikHbI OBITH MOAKIIOUEHBI K ceTH MHTEpHET U
MMETh BO3MOKHOCTb OTIIPABIIATH pe3yJbTaThl u3MepeHuil Ha cepsep BOPT u HOPT;

- Bce [IAK HOPT onnoit PTL 1o/KHBI IMETh YHUKAIbHBIE HICHTU(DHUKATOPHI B

npeaenax toro ceppepa HOPT, ¢ koTopsiM 0HM 0OMEHUBAIOTCS JAHHBIMH.

8.2.4 Ilopsinok padorsl LlenTpa coopa u oopadoTku curiajgoB BHC u HHC

8.2.4.1 llentp cbopa, 06padOTKU U aHAIIU3a JAHHBIX HAOIIOACHHUIN CETU MTyHKTOB
naomopaenus PTC (nanee — Llentp) pazmemaercs B Mockse B DI'BY «UTIT».

8.2.4.2 IleHTp OCYIIECTBIACT TUCTAHITMOHHBIIT MOHUTOPHUHT COCTOSIHUSI aBTOMAa-
TUYECKUX MPUEMHBIX MTyHKTOB CETH W MPEIOCTABIISECT 3aMHTEPECOBAHHBIM OpraHU3a-
UM U JTUI[aM HHPOPMAIIHIO O COCTOSTHUU HOHOC(EPHI B pEXKUME, ONIPEICIIEHHOM SKe-
TOJTHO YCTaHABJIMBAEMBIM U yTBEpkaaeMbIiM «IImanom 30HIUpOBaHUS HOHOCHEPHI Ce-
ThIO paguoToMorpaduu Pocruapomera.

B cimydae oOHapyxeHUs HapymieHWH B (YHKIIMOHUPOBAHWHM aBTOMATHUYECKHX
MPUEMHBIX ITYHKTOB ceTu L{eHTp nmpuHUMaeT onepaTuBHBIC MEPHI IO YCTPAHEHUIO JIaH-

HBIX HAPYLIECHHM.
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8.2.4.3 lleHTp OCyNIECTBIISIET TMCTAHIIMOHHBIN COOpP TaHHBIX C ABTOMATHYECKHUX
MYHKTOB CETH U MOHUTOPHHT UX COCTOsIHUS mocpenctBoMm Mutepuera. YactoTta cbopa
OIlepaTUBHOM MH(OPMAIMU COCTABIISIET HE MeHee 1 pa3a B yac (IoJlydeHHe JIaHHbIX 3a
BECh MPEABIYIINNA NHTEPBAT HAOIIOICHUN ).
8.2.4.4 1lenTp Ha OCHOBE MOJYUYECHHBIX ONEPATUBHBIX JAHHBIX OCYIIIECTBIISET pa-
JTUOTOMOTpapruecKyr0 PeKOHCTPYKIIMIO paclpeeleHUs SJIeKTPOHHON KOHIIEHTpaIluu
B rioHOC(epe Han Tepputopueii PO ¢ 3amaHHBIM MTPOCTPAHCTBEHHBIM M BPEMEHHBIM
paspenieHueM Mo METOJUKaM U HH(POPMAIMOHHBIM TEXHOJIOTHSIM COOTBETCTBEHHO
HOPT n BOPT. B nanpHenmeM ¢ pa3BUTHEM CETH TPUEMHBIX ITYHKTOB JUJIS ITOJTYYEHHUS
OTIEPaTUBHBIX PEKOHCTPYKIUH pachpeeleHNus SICKTPOHHOW KOHIICHTPAIMH MOXHO
UCIIOJIb30BaTh ONpeesI€HHbIN Ha0op 0a30BbIX MyHKTOB HaOmoaeHus PTC. [lanHble o
PEKOHCTPYKIIMM BMECTE C JAHHBIMU MCXOJHBIX HAONIOIEHUN COXPAHSIIOTCS B apXUBE
[lenTpa B cTaHgapTHBIX OopMaTax U CTAHOBSTCS JOCTYIMHBIMH 3aMHTEPECOBAHHBIM Op-
raHu3alysaM U JUIaM.
LleHTp BBIMYyCKAET €XKEHEEIbHYIO AHATUTUIECKYIO CIIPABKY O COCTOSIHUN MOHO-
chepnl Hag Tepputopucii P, orMeuas B Heil HOHOC(EpHBIC MPOSBICHUS TeIHOreodu-

3UYECKUX COOBITHH.
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9 O6paboTKa pe3yabTaTOB HAOGII0OAeHH

9.1 O6padoTka nonorpamm B3

9.1.1 UoHocdepHble XapaKTePUCTUKH, onpeaesisieMble 10 HOHOrpamMmam B3

9.1.1.1 O6paboTka gaHHBIX B3 mMpoM3BOAUTCS C TOMOIIBIO MPOTrPAMMHBIX KOM-
IJIEKCOB, 00ECIIEUNBAIONIUX KaK aBTOMATHYECKYI0, TaK M UHTEPAKTUBHYIO 00pabOTKy
HOHOTPaMM.

9.1.1.2 Ha moHorpammax IMOYTH BCETJa BUIHBI HECKOJIBKO TMOXOXKHX JPYT Ha
Jpyra ClIeJIOB OTPaXEHUH, TaK HA3bIBAEMbBIX «KPATHUKOBY». TaKkue OTpakKeHUs MoJTy4da-
I0TCSI, KOT/1a UMITYJIBCBI TIPOXOIAT OT 2 10 3 pa3 (a MHOTAA U OOJIBITIE) MEXKIY CTaHITUEH
B3 u nonocdepoii. JleiicTByromnas BbICOTa OTpakeHU 2-i (3-i) KpaTHOCTH OyIeT B
2 (3) pa3za Goble ASHCTBYIOIICH BBICOTBI OTPAKEHHSI OCHOBHOTO (1-ro) oTpaKeHusl.
MHoOrokpaTtHble OTpaXxeHus MPe00JIaJatoT B IEPUO/IbI MAJIOTO MOTJIOMICHHS PaHOBOIH
B HIDKHEH noHocdepe (obaactu D).

9.1.1.3 Bce unciioBble XapaKTEPUCTUKU OOBIYHO CHUMAIOTCSI TIO OTPaKCHUSIM
1-it xpaTHOCTH, T. €. IO OCHOBHOMY cjeny. Ha pucynke 25 moka3aHbl OCHOBHBIC Ya-
CTOTHBIE Y BBICOTHBIE XapaKTEPUCTUKH, KOTOPBIE ONPEAEIISIOTCA 110 noHOTpamme B3.

9.1.1.4 Tlo noHOorpaMMaM TaKKe ONPEIEIISIOT Oe3pa3MEpHBIC XapaKTEPUCTUKH:

M3000(F2, F1) — koaddunment, nokaspiBatomuii otHomerrne MITH k kputnde-
CKOM 4acTOTe JAHHOTO CJIOS MPU HAKJIOHHOM TaJICHUH Ha PACCTOSTHUU CKayKa, pAaBHOM
3000 km.

Tunet Es — TumeI criopaguyeckux clio€B, Mo KOTOPHIM KJIACCU(PUITUPYIOTCS OTpa-
»KeHus oT Es.

Tunel F-paccesinus — knaccudukanus BUJia pacCestHHbIX OTPaXKEHUH.
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Cranumna: Mockea KoopouHaTte:: 555°cw 37.3°8q0 Oarta: 2012-06-08 Bpema: 05:00:00Z

9 'I.{) " 12 153 1.4 My

fmin — HamMmeHbIIAs YacToTa, NMPH KOTOPOH Ha HMOHOTPAMME HAOJIOIAIOTCS
CJIe/Ibl OTPaXKEHUN OT HOHOC(EPHI;

foOE — kpuTHueckas yactora O-KOMIIOHEHTBI CAMOTO HHU3KOT'O TOJICTOTO CJIOS B
obnactu E;

foF1 — kpuTrueckas yactota O-KOMIIOHEHTHI, OTpaXkEHHOMU OT ctost F1;

foF2 — kpuTHueckas yactota O-KOMIIOHCHTHI, OTpaXkEHHOMU OT citost F2;

fXF2 — kpuTHueckas yactora X-KOMIIOHEHTHI, OTpaXkEHHOU OT cJtost F2;

fbES — skpanupyromas yactora criopaanyueckoro cios Es, T. €. HauMeHblIas 4a-
CTOTa, Ha KOTOPOH HAOIOAI0TCS OTPAXKEHUS TIEPBOTO TTOpsiika O-KOMIIOHEHTHI OT BbI-
IeJIe)Kale 001acTy;

ftEs — mpenenbHas gacToTa OTpaXKeHUs OT cJios ES;

h’E — MuHMManbHas AelcTBYIOIIas BhIcOTa 00acTH E;

h’Es — MuHMManbHast ACHCTBYIOIASA BRICOTA ClieAa OTpaKeHuit oT Es, ucmonp3y-
emas g onpeneneHus foEs;

h’F — MuHuManbHas 1eHdCTBYIOIIAst BHICOTA Clieia OTPaKeHUH O-KOMIIOHEHTBI OT
B34TOH B I11€JIOM o0OsacTH F;

h'F2 — MmuHMManbHas AelCTBYIOIIAs BbICOTa ciiost F2.

Pucynok 25 — Monorpamma B3, nonyuennas Ha nnudpoBom nonoszounze «Ila-
pyc-A» Ha CII nonochepusix HabmoneHnit «MoCKBa»
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9.1.2 Tunbl ciopagnyeckux cJaoéB ES

9.1.2.1 CymiecTByeT OJUHHAALIATH CHEIHUATBHBIX KaTErOPHid, IO KOTOPHIM Kiac-
CU(UIUPYIOTCSA OTPAKEHUS OT criopaauyeckux ciao€s Es. Uucio tumos, HaOmr01a10-
muxcst Ha ogHoM CII moHochepHbIX HaOMIOAeHUH, 00BIYHO MeHbINe. Ha 9acToTHBIX
(f-) u BeicoTHBIX (h-) rpadukax ykaspiBaroTcs THIIBI ES Hanbosee BeposSTHBIC IS JaH-
Horo CII nonocdepubix HabmoaeHuit. [logpobHee 0 ciopaguvyecKux CIosiX CM. MOJI-
paznen A2.3 (mpusioxeHue A).

9.1.2.2 Tun ¢ (Cusp — muKOOOPAa3HBIi, C MEPeruooM). ITOT THUIT OOBIYHO OOHAPY-
KUBaeTCs Kak ciieql Es, cmuBmuiics ¢ oTpakeHUsIMU OT peryisipHoro E, 3a uckioue-
HUEM CHMMETPUYHOTO Tiepernda okoiio foE. B HEeKOTOpBIX CiTydasx, KOTJa OTKIOHSFO-
1iee MOTJIOIEHUE BETUKO, YACTh HIIA BECh MIEPETUO MOTYT OTCYTCTBOBATh. JTOT THIl Es

gyacto Mernraet onpeneneHuto foE (pucyHok 26).

Cranuuwa: Mockea Koopauuatel: 555° cw. 37,3°8.4 Jara: 2012=09-23 Bpema: 10:.45.002
KM
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Pucynox 26 — Cniopanuueckuii cioit Es Tuna C
9.1.2.3 Tun h (high — BeicOKHit). DTOT THIT OTIIMYACTCS OT TUTIA ¢ HATMIUEM Pa3-
poiBa 1o BeicoTe BOIIM3M foE. 3aru6s! ciienos E u Es 00bI9HO HECUMMETPHYHBI, TPHYEM
Hauano cinena Es nexwur Boie koHua cieaa E. B aToM ciydae TOYHOCTH onpeaeneHus

foE ne yxyamaercs (pucyHok 27).
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Cranuymna: Mockea Koopaunatel: 55,5° c.w. 37,3°B.A4 Hara: 2012-07-03 Bpema: 14:45:007
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Pucynok 27 — Cnopaanueckuii ciioii Es tura h

9.1.2.4 Tun | (low — Hu3kwmit). Es, pacnonokeHHbI HUKE MUHUMAIbHOMN JIeH-

CTBYIOIIIECH BBICOTHI peryisipHoi odnactu E. Jlanubiii Tun Es oTHOCUTCSL K THEBHOMY

neproTy, Koraa Habmogaetes Tojctas oonacts E (pucyHok 28).

Cranuyua: Mocksa
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Koopauwnate: 55,5°cw. 37.3°8A Hara: 2012-06-25 Bpema: 01:45:007
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Pucynok 28 — Cnopaauueckuii cioii Es tuma |
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9.1.2.5 Tumn f (flat — mnockwmit). Croma otHOCHTCS cien Es, KOTOpbIil He TTOKa3bI-
Ba€T YBEJIUYECHUS BBICOTHI C YACTOTOM. DTOT CJE OTHOCUTENIBHO IIUPOKHI, C XOPOILLIO
BBIPOKCHHBIMU HUYKHUM H BEpXHUM Kpasimu. CTpyKTypHO OH 0130k THITY |, HO 0TM™Me-
yaeTcsi OOBIYHO B HOUHOE BpeMs (T. €. KOria OTCYTCTBYET peryisipHas oonacts E) (pu-

cyHOK 29).

Cranuwa: Mocksa KoopaouHatei: 55.5° c.w. 37, 3° B. Hata: 2012-05-15 Bpema: 22:00:002
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Pucynoxk 29 — Cnopanudeckwii cioit Es tuna f

9.1.2.6 Tumn r (retardation — 3ana3apiBanue). Cien 3TOro TUIa JaéT YBEITUUCHHE
JIHCTBYIOIEH BBICOTHI Y CBOEIO BHICOKOYACTOTHOTO KOHIIA, MOAOOHO CIeay perysip-
Hoil obnactu E. I'pynnoBoe 3ana3asiBanue oOHapyxuBaercs B Es, HO He HaOmogaeTcs
Ha COOTBETCTBYIOIIMX YacToTax B oosactu F (pucynok 30).

9.1.2.7 Tun a (auroral — aBpopanbHBIN, THII MOJAPHBIX cusHUi). OH BHICH
0OBIYHO HOYBIO M COMPOBOXAACTCS YBEIMUYCHWEM MarHUTHOW aKTMBHOCTH U TOJISP-
HBIMU CUSIHUSMU. DTOT TN Es 06nazgaeT XopoIio BeIpaKEHHBIM IJIOCKUM WIJIH MOCTe-
NEHHO BO3PACTAIOIIUM HIKHUM KpaeMm, C PacCIOCHUSIMHU U PACCEIHHBIMHU OTpPaKECHH-
SIMU Ha/T HUM. Pa3MbITast 4acTh cliefia MHOTa MPOCTUPAETCS BBEPX 10 HECKOJIBKUX COT

KAJIOMETPOB (pUCYHOK 31).
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Mopxramennan TyHrycka Koopawwartet: (61,58° c.aw., 90,03°8.a,) Bpewmn: 2012-06-17 13:30:00.07
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Pucynok 30 — Cnopaanueckuii cioit Es tuma r

NMogramenHan TyHrycka KoopauHames: (61,58° c.w,, 90,03° 8.8.) Bpemn: 2011-11-25 16:30:00,02

400
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Pucynok 31 — Cnopaauueckuii cioit Es Tumna a

9.1.2.8 Tumn s (kocoi). OH npeacTaBisieT co00W paBHOMEPHO MOAHUMAIOLIUNCS

pa3mbIThIi cie. Cres 0TpaskeHUH 3TOT0 THIIA 0OBIYHO HAYMHAETCS OT PEryJsipHOil 00-

nactu E wmm ot Es apyroro tuna. IMEHHO 3TOT BO3pacTaroOUIMil MO BBICOTE CIEA U

KJ1accu(UIMpPyeTCs KaK clie]] TUMa S.
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9.1.2.9 B skxBaTopuaibHBIX MIKPOTAX B JHEBHBIC YaChl PETYISPHO HAOIIOAAETCS
Es tuma ( (3xBatopuanbhbiii). OH BO30yK1aeTcs THEBHOW TOKOBOM CUCTEMOU B 00J1a-
ctu E (anexTpomkeTom), HarmpaBieHHON Ha BOCTOK, MOYTH IIPO3payeH BO BCEM Juara-
30H€ YacTOT. 30Ha HanOOJbIIEH BEpOITHOCTH NosiByieHUs: Es Tuna ( oOpa3yet mnosiocy

HIMPUHOI0 0KOJI0 1200 KM BJI0JIb MATHUTHOTO AKBATOpa (+ 5° MAarHUTHOW IIUPOTHI).

9.1.3 Knaccuduxkanusi Buaa paccessHHbIX orpaxkeHuii. Tunbl F-paccesinus

9.1.3.1 fBnenue, Mpu KOTOPOM CHUTHAJ, OTPAKEHHBIH HOHU3UPOBAHHBIM CIIOEM
F, u3-3a MenkomacmTaOHbIX, HEe O60j1ee 2 — 3 KM, HEOTHOPOHOCTEH HOHOCHhEpHI CTa-
HOBUTCS TU(PY3HBIM, TEPSET CBOIO YIOPSIAOUCHHYIO CTPYKTYPY, Ha3zbiBaeTcs F-pacce-
sSHUEM. B 3THX ciydasx oTpaxeHus OT HOHOC(HEPHI CHUIBHO Pa3MBITHI, T. €. HE UMEIOT
pe3ko ouepuyeHHOU GHOpMbI U HAOIIOIAIOTCS HUYKE WM BBIIIE PeaTbHON KPUTUYECKOM
4acTOThl obOyacTu. Takne OTpakeHHsI HA3bIBAIOTCS PACCEeSHHBIMU. PaccesHHBIC OTpa-
YKEHUs1 HAOI0Ial0TCs U OT JpYrux oOjacTel, HO TUIBI F-paccesiHue aBisieTcsi Haubo-
Jiee 4acThIM U HauboJee TPYyAHBIM JIJIsl UHTEPIPETaIlUH.

9.1.3.2 F-uacroTHOe paccessHue. [Ipu sToM TuIe paccesHus Cliebl OTPAKECHUN

Ha HOHOTpaMME PaCIIUPEHBI 110 YaCTOTE BOJU3U KPUTHIECKHUX YaCTOT (PUCYHOK 32).

CraHuna: Mockea Koopawuate:: 555" cw. 37.3°BA Dara: 2012-04-07 Bpema: 00:00:002
KM
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Pucynok 32 — Tun F — yacTtoTHOE paccesiHue
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9.1.3.3 Q1-paccesnue. Horaa Ha ¢pone oObIyHOTO paccesHus tuna F nmerorcs
JOTIOJTHATEIbHBIC CIICJIBI OTPAXCHUN HIDKE KpUTHUecKod dactoThl foF2, momoOHbIe
HOopMasbHOMY cieny. Takol tTun F-paccesnus kinaccupuuupyercs, kak Q1. Ho ydame
o0a THIa HEOTHOPOJAHOCTEN HAaOMI0Ial0TCA OTHOBPEMEHHO — PUCYHOK 33.

Cranuma: Mocksa KoopamHatel: 55.5° cw. 37.3%°e.4 Nata: 2012-01-30 Bpewma: 00:00:007
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Pucynox 33 — Paccessaus tuna Q1 u F

9.1.3.4 Q-paccesinue 110 BbicoTe. Eciu ciieqibl oTpaxeHuit BIaiu OT KpUTUYECKON
4acTOTBI PaCIIMPEHBI IO BBICOTE U IMAIa30H paccestHus npesbimaet 30 KM, TO TaKOH
tun F-paccesHus knaccuduuupyercs, Kak Tun Q — pucyHok 34,

9.1.3.5 L-paccesaue. Ecim oqHOBpeMEHHO C paccesiHueM 1o BbICOTe HabIro/1a-
€TCsl M paccesiHue 1o yactore Tuna F, To Takoi BUJ pacCesiHUSI MOKHO KJIaCCU(PUIUPO-
BaTh ABYMs criocobamu: oTMevas 1ByMs 0ykBamu F u Q muim ogHoii 6ykBoit L, 0003Ha-
Yauled cMemaHHblil TuIl F-paccesHust.

9.1.3.6 P-mumopa. Eciiu Ha noHOrpaMMe NPUCYTCTBYIOT CJIE/Ibl OT HAKJIOHOB OT-
pakarolei 00J1acTi, KOTOpbIe MIPOCTUPAIOTCS 0 00jiee BHICOKUX YacTOT, YEM CIIE/bI
ot F-o0nacTu, pacrnonoKeHHOTo HaJl TOJIOBOM, TO B ATUX CIy4asix paccessHue OTHOCST
K Tuny P — mmopa — pucynok 35. Korna orpaxaroiiasi CTpyKTypa co BpeMEHEM Iepe-
MeEINIAaeTcsl K TOUKe HaOII0ICHUS, PACCEIHHbIE OTpaXKeHus THMa P MOTyT nepexoauTsb B

tunbl F u Q.
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Cranuymna: Mocksa KoopguHaTtel: 55,5° c.w. 37,3 e.4 Oara: 2012-02-05 Bpema: 17:00:00Z
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Pucynoxk 34 — Tun Q — paccesiHue 1o BBICOTE (JIMAIa30HHOE PACCESTHUE) U THUII

F (qacroTHOE paccesHue), 4TO MOKHO 0003HAYUTH KaK TUM L — CMEIIaHHBIN THTT
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Pucynok 35 — Tun P — mmopa
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9.1.4 OueHka u onucaHue U3MepsieMbIX XaPaKTEPUCTUK

9.1.4.1 OmpeneneHre MOHOCHEPHBIX XAPAKTEPUCTUK MO MOHOTPAMMaM YacTo
ObIBa€T 3aTPYyJIHUTEIHHO, @ MHOT/IAa U COBCEM HEBO3MOXHO MO PAa3HBIM MPUYMHAM
(noHOC(hEepHBIM WK anmapaTypHbIM). Bo MHOTHX CclTydasiX TPUYHHBI 3TUX TPYIHOCTEH
camu 1o cebe MpeCTaBIAI0T O0JIBIION HAYUYHBIH HHTEPEC, B OCTAIBHBIX CIIydasx yKa-
3aHHE MIPUYMHBI MOKET UMETh 3HAUCHHE ITPU CTaTUCTUYECKOM 00paboTke qaHHbIX. [To-
ATOMY i1 OOBSCHEHUS TPYIHOCTEH OMpeneseHuH XapaKTePUCTUK U KiIacCUPUKAIIH
SBJICHUM MPUHATA MEXIyHapoJHas cucteMa OyKBEHHBIX 0003HaueHH. BykBeHHbIE
0003Ha4YeHUs (CUMBOJIBI) CITYXaT ISl TOTO, YTOOBI:

- OLICHUTH YHUCJIOBYIO BeJTMUYUHY (OOJbIIIE WU MEHBIIIE YKA3aHHOTO 3HAUCHMUS);

- yKa3aTh, YTO 3HAYECHHE MOITYUYEHO B pe3yibTaTe KaKoH-I1M00 onepanuu (MHTEp-
TIOJIMPOBAHO, BBIYHCICHO O OOBIKHOBEHHOW KommoHeHTe (O-KOMIIOHEHTE) WU He-
OOBIKHOBEHHOHN KOMITOHEHTE (X-MIIH Z-KOMIIOHEHTE), CIUIAXKEHO 10 TpaduKy).

- 00BSICHUTH OTCYTCTBUE U3MEPEHUN XapaKTEPUCTHUK;

- yKa3aTh IPUUYMHY, IO KOTOPOH U3MEPEHHUE TOJIaraeTCss COMHUTEIBHBIM;

- 00BSICHUTB, MOYEMY ObLIIa HEOOXOAMMA UHTEPIIOISIIHS;

- 1aTh MOJIE3HYIO OMHUCaTeNbHYI0 HH(OpMaIIU0 00 HOHOTPaMME;

CHUMBOJIBI TIEPBBIX JIBYX T'PYIIN HA3BIBAIOTCS OIICHOYHBIMH, & TTOCIICTHUX YEThI-
péx — onucarenbHbIMU. Hrke narotcs onpeneneHus 3TUX CMMBOJIOB, npuHaTbie URSI.

9.1.4.2 B kadecTBe oneHOYHBIX OykB ucnonb3yrorcs: A, D, E, I, J, M, O, T, U,

OHM UMEIOT CIIEYIOIIUNA CMBICI:

A — MeHbIe, yeM (IpUMEHsIeTcs TOJIbKO ¢ mapameTpoM fbEs B ciydae mosiHoro
9KpaHUpOBaHus cioeM Es BhllIenaexkamux odgacreil);

D — Gosbiie, ueMm,

E — MmeHbI11C, UeM,

| — oTCcyTCTBYIOIIIEE 3HAUEHHUE 3aAMEHEHO UHTEPIIOJIUPOBAHHBIM;

J — xapakrepuctuka O- KOMIOHEHTHI BRIUUCIICHA 10 X- KOMIIOHEHTE;

M — comHHuTENLHAS HHTCpHOpETaUs BUJa KOMIIOHCHTHI,
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O — xapakTepucTrKa HEOOBIKHOBEHHON KOMITOHEHTHI BOJIHBI, BRIYUCIICHHAS TIO
OOBIKHOBEHHON KOMIIOHCHTE;

T — 3HaueHHE OIpeIEICHO MO0 PATY MOCIeA0BaTEILHBIX HAOI0ICHUH;

U — uncrioBoe 3HaueHNE HEAOCTOBEPHO UM COMHHUTEIIBHO;

Z — xapakTepucTuka oObIKHOBEHHOH (O) KOMIIOHEHTHI BOJIHBI, BHIYUCIICHHAS 110
Z-KOMITOHEHTE.

9.1.4.3 K ontucarensubiM OykBam otHocsTcs: A, B, C, D, E, F, G, H, K, L, M, N,
O,PQRST, V,WXY,Z

OmnucarenbHbIe OYKBBI UMEIOT CIEAYIONINE 3HAYCHHS:

A — Ha U3MepeHue mapaMeTpa BIHSICT WU JIeTAeT €r0 HEBO3MOKHBIM HAJTNIHEC
HIDKEeJIeXkKaIero TOHKOTro cropaandeckoro ciios — Es. B mepBom ciydae ¢ onucarenb-
HOM OyKBOM A MCHoJIb3yeTcsi COOTBEeTCTBYIomas oneHo4yHasi Oyksa (U, J, E, D). Bo
BTOPOM — YHCJIOBOE 3HAUYCHHUE TTapaMeTpa 3aMeHseTCs OYKBOH A

B — Ha u3MepeHue BIUSIET WK JACIaeT €ro HEBO3MOXKHBIM OOJIbIIIOE TOTJIOIICHUE
(6omproe 3HaueHue fmin). B mepBoM cirydae ¢ onmcatennbHOM OyKBO# B rcmonb3yercs
cootBeTcTBYMOMIas orneHouyHas Oyksa (U, J, E, D). Bo BTopoM — 4uciaoBoe 3HaUYCHHE
napamMeTpa 3ameHseTcs OykBoi B;

C — Ha U3MepeHHE BIUSCT WIIH JIEJIACT €r0 HEBO3MOXKHBIM KaKasi-lTMO0 HE HOHO-
chepHas mpuurHa (HEMOJAIKH B ammapaType, OTCYTCTBHE AJICKTPOIHEPTHUH, TTOTPEIII-
HOCTh Y9acCOB);

D — Ha u3MepeHue BIUSET WK JeIacT €ro HEBO3MOKHBIM BEPXHHI TpeIe HOp-
MaJbHOTO JAMana3zoHa yactoT noHozoHaa (10 wiu 20 MI'n);

E — Ha u3MepeHne BIMSICT WK JeacT ero HEBO3MOXXHBIM HIDKHHH Tpeien Hop-
MaJIbHOTO JIarna3oHa 4acToT noHo3oHAa (1 MI');

F — Ha m3MepeHue BIUSET WM JIeJIaeT €ro HEBO3MOYKHBIM HAJTUYHE PACCESTHHBIX
OTPaKECHUM;

G — Ha W3MepeHHEe BIMSCT WM JIeJIaeT €ro HEBO3MOXKHBIM Majas IIOTHOCTh
WOHM3AIMN OTpaxaromiei oonactu. byksa G ucmonb3yercss B OCHOBHOM TIPH OTIpe/ie-

JIEHUHU rmapameTpoB ciio€B F2 u Es:
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a) ecim foF2 - foFl < 0,5 MI'n, To uncnoBoe 3HaueHue foF2 compoBokmaeTcs
cumBoJioM G. Eciin orpakennii ot ciost F2 coBcem Het, Torna foF2 orcuutsiBaercs Ha
yacToTe, oueHb Oym3koi k fOF1l, u compoBoxmaercs cumBonamu EG (3TOT ciaydait
HasbiBaeTcs «YcaoBueM G» B nonochepe). [Ipu atom 3nauenne M3000F2 u geiicTBy-
Iolas BhICOTA clieAa OTpakeHHM O-KOMIIOHEHTBI Ha 4acToTe, paBHOHM 0,834f0F2
(hpF2) 3amenstorcs OykBoii G;

0) ecru foEs mmu fbEs < foE, uncnossie 3nauenus foEs u fbEs conpoBoxmarorcs
oykBoii G;

B) ecnu cien ciost Es, o kotopomy ompenensiercs: BeicoTa ciosi Es He ctaHo-
BUTCS TOPU30OHTAJIBHBIM, TO TOTJIa YUCIOBOE 3HAYEHNE MHUHUMAJIbHOWU JEHCTBYIOLIEH
BBICOTHI cJtosi ES, ncnons3yemoe st onpenenenus foEs, (n'ES) conpoBoxaaercs: cuMm-
Bonamu EG;

H — Ha u3MepeHue BIUSAET UITH JIeJIaeT €ro HEBO3MOKHBIM HAJIMUYUE PACCIOCHUN
B 00J1aCTH;

K —umeercs kopnyckyigpHas o0iacTts E. O1a OykBa IpUMEHSATCS B TEX CIIyYasx,
KOTJ1a BO BpeMsi HOHOC(EpHOM OypH B HOUYHOE BpeMs HAOII0Jat0TCs OTPaKCHHMsI, HAITO-
MUHAOIIUE OTPAKEHUS OT perysisipHOr qHeBHOU oOnactu E. Yucnosoe 3nauenue foE
B TAKUX CIIy4asiX COMpOBOXkaaeTcst 0ykoit K, 4To yka3piBaeT Ha KOPIYCKYJISPHYIO MPHU-
poay Ho4uHOM objnactu E;

L — Ha u3MepeHue BIUSET WU JENAeT €ro HEBO3MOXKHBIM OTCYTCTBHE Ha CIENIe
JIOCTaTOYHO YETKO BhIpaKEHHOTO neperunda mexay ciosimu F1 u F2. bByksa L npume-
usercs st napel foF1 M3000F 1, a Taxke uHOTIA IpU onpeziesieHnn 3HadeHnii h'F2:

- foF1 — eciu mepexon ot ciost F1 k cioro F2 BeipakeH oueHb ¢1abo, HO OH BCE
K€ 3aMETEH, TOT/Ia OTCYUTHIBACTCS YHCIIOBOE 3HAUCHUE TOUYKH Mepernda u COrmpoBOK-
naetcs Oyksoii L. Ha f-rpaduke Ha sToit yactore Oymer crosth OykBa L. B Tabnumax
BMecTO yrcioBoro 3HaueHus: foF10yner 3amucana Tonpko OykBa L. YncinoBeie 3Haue-
Husg MITY u, coorBerctBenHo, M3000F1 B aToM ciydae 3amensitorcst OykBoii L. Ecnu
neperu0 BBIPAXKEH JIOCTATOYHO YETKO, Torna uncioBoe 3HaueHue foF1 compoBoxia-

ercst OykBamu UL, Ha f-rpaduke mpu 3ToM OyeT 3amoIHEHHBIA KPYKOK.
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- h'F2 — eciu cnen cnost F2 He mMeeT mouTH TOPU30HTAILHOTO Y4acTKa, TO OT-
cUMTHIBaeTCs Harboiree moaxosmiee 3naueHne h'F2 u conpoBokmaercst Oykeoii L (Ha
h-rpaduke Ha 3TO# BBICOTE OyAET CTOSATH OyKBa L. B Tabmiax BMECTO YUCIIOBOTO 3HA-
yeHust OyneT 3anucana Toibko Oyksa L). Ecnu xe cnex cnost F2 moutu ropusoHTanex,
yucioBoe 3HaueHue h'F2 ¢ 6yksamu UL;

M — 3HaueHHE COMHMTEIILHO M3-32 HEBO3MOXHOCTH Pa3auuuTh O- u X-KOMIIO-
HEHTHI. DTa OyKBa PUMEHSIETCS] OYEHB PEJIKO;

N — noHochepHbie yCI0BHUS TAKOBBI, UTO U3MEPEHUE HE MOAIAETCS UHTEPIpETa-
11U (Yalie BCEro Mpy HAJIMYMUA HAKIIOHHBIX OTPAXXEHUM, 3aTPYIHSIOIUX UHTEPIIPETa-
LU0 HOHOTPaMM);

O — u3MepeHre OTHOCUTCS K OOBIKHOBEHHON KOMIIOHEHTE (IIPU OIIPEIEIICHUN He-
KOTOPBIX MapaMeTpOB X-KOMITIOHEHTHI);

P — Hanu4Ke pacCessHHBIX CIIEJOB THIA MOJISPHON HITIOPHI,

Q — HanMyYKe TUara3oHHOTO PACCesHNUSA;

R — Ha u3MepeHune BIUSET WK JIETAET €r0 HEBO3MOXKHBIM OTKJIOHSIOIIEE MMOIJIO-
HICHUE BOJIU3U KPUTHUECKON YaCTOTHI;

S — Ha W3MepeHre BIMSIOT WU JEJAl0T €r0 HEBO3MOKHBIM PaIUONIOMEXU WU
aTMOC(EepHbIC TTOMEXH;

T — 3HaUeHHE XapaKTEPUCTUKU OTIPECIICHO U3 Psijia HaOII0AeHUH, Mpu4uéM (ak-
TUYECKOE HAOJII0JIeHHEe ObIIO TPOTUBOPEUYUBO I COMHUTEIBHO;

V — pa3BeTBIACHHBIN ciea BOTU3U KPUTUYECKON YaCTOThI, KOTOPBIH MOXKET TO-
BIIMATH HA UBMEPEHHUE,

W — uzMepeHune XxapakTepuCTUKU HETOYHO WJIM HEBO3MOXKHO, BCJIEJICTBUE TOTO,
YTO OTPAXKEHUSI HAXOATCS 3a MpeJeaMy 3alIMChIBAEMOTr0 IHana3oHa BbICOT;

X — U3MepeHUE OTHOCUTCS K HEOOBIKHOBEHHO KOMITOHEHTE,;

Y — npepsIBUCTHIN clie]] (SIBJICHUE JIAKYHBI), CUJIBHBIA HAKJIOH 00J1acTH (HEHOP-
MaJTbHBIN X011 cieoB BOJM3H fOF2 — oueHb CITOKHBIE OTpaKEeHU ),

Z — u3MepeHne OTHOCUTCS K TPEThe MarHUTO-MOHHON KOMIIOHEHTE. Z-Cle]l B-

JISIETCS XapaKTePHBIM 11 BBICOKOIUPOTHBIX CIT nonochepHbIx HaOIIOeHUT.
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9.1.5 OneHka cTeneHy TOYHOCTH APaMeTPOB

9.1.5.1 Omnpenencuune fOE momKHO POM3BOIUTHCS MO KpaliHEW Mepe ¢ TOYHO-
cThio paBHoOit 0,05 MI'LL.

9.1.5.2 OueHka CTereHu TOYHOCTH Tpu onpereneHnn foE:

- 3HadyeHue foE cumraercs TOuHBIM, eciM mpe/nosaracMas HETOYHOCTh HeE
npessimaet = 0,05 MI'n, T. e. B tnanazone 0,1 MI';

- €CJIM IpenonaraeMast HeTouHOCTh Oosbiie + 0,05 MI'1, HO He peBbIIaeT
+ 0,15 MI', T. e. B quana3one ot 0,1 mo 0,3 MI'n, To 3Hauenue foE compoBoxkmaeTcs
otieHoyHOM OykBoii U M omnucarenbHON OyKBOM, yKa3bpIBaIOled MPUUMHY HETOYHOTO
OIIpE/ICIICHUs TaHHOTO TlapameTrpa (cM. moamyHkt 9.1.2.2);

- €CJIM TIpenoaraemMasi HeTouHOCTb Oosbie + 0,15 MI'1i, HO He peBbIIaeT
+ 0,2 MI', T. e. B quamnasone ot 0,3 10 0,4 MTI'n, To foE momkHO 3amuceIBaThECs ¢ O11e-
HOYHOM OykBO#l E mnu D, B 3aBUCHMOCTH OT CyIIECTBOBABUIMX YCIIOBUM, U COOTBET-
CTBYIOIIICH ONMHcaTeIbHON OykBOH (cM. moamyHKT 9.1.2.2);

- eCJIM TIpeArnoiaraeMas HeTo9HocTh Oobie + 0,4 MI'11, To yuciaoBoe 3Ha-
yenne foE 3ameHsieTcss COOTBETCTBYIONICH ONMUCATETbHOW OYKBOW (CM. TOIITYHKT
9.1.2.2).

9.1.5.3 Onpenenenue fOF2 10KHO TPOU3BOIUTHCS 1O KpalHEH Mepe ¢ TOYHO-
cThio paBHOM 0,1 MI'y mu 2 % (31eck u B myHKTE 9.1.5.4 GepyT TO 3HaUCHHUE, KOTOPOE
OombIIIe).

9.1.5.4 Ouenka cTerneHu TOYHOCTH MpH onpezencHun foF2:

— sHayenue fOF2 cuuraercs TOUHBIM M 3amuchIBaeTcia 0€3 OLEHOYHON
OYKBBI, €CJIH TIpe/IIoJIaraeMasi HeTOUHOCTh He npeBbimiaet = 0,1 MI'm, 1. €. B iuanazone
0,2 MI'ti, mu6o He npeBbimaet + 2 %);

- €CJIM mpeanojiaraeMasi HeTouHOCTh Oosbiie + 0,1 MI'1, HO He npeBbIIaeT
+ 0,2 MI'n, 1. e. B quana3one ot 0,2 1o 0,4 MI'11, miin, COOTBETCTBEHHO, OoJibIne + 2 %,
HO He npeBbimaet +5 %, 3nauenue foF2 conpoBoxnaercs onenouHo OykBoii U u onu-
caTesNbHOU OYKBOM, yKa3bIBAIOIIEH MPUYMHY HETOUHOTO OINpPEAENICHHs] JaHHOTO Mapa-

MeTpa (CM. MOAIyHKT 9.1.2.2);
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- ecli TpeanoiaraeMas HeToyHocTh 6osbine + 0,2 MI'1;, HO He TpeBbIIaeT
+ (0,3 MI'; T. e. B tnamna3one ot 0,4 no 0,5 MI't niau, cooTBETCTBEHHO, OobIie +5 %,
HO He mpeBbimacT +10 %, To foF2 momkHO 3anuchIBaTHCS ¢ OlleHOYHOM OyKBO# E miu
D, B 3aBUCHMOCTH OT CYIIECTBOBABIINX YCIOBUM, M COOTBETCTBYIOIIECH ONMUCATEIHHOM
OykBOM (CM. MOAMYHKT 9.1.2.2);

— eciM TpeamnonaraemMas HetouHocTh Oonbiie + 0,3 MI'n wm £10 %, TO
yrciioBoe 3HaueHue fo F2 3aMeHsIeTCS COOTBETCTBYIONIEH OMUCATEIbHOM OYKBOM (CM.
noAmyHKT 9.1.2.2).

9.1.5.5 Tpyanoctu npu onpenenenuu foEs u fbEs Bo3HuMKarOT, eciii MeX 1y KOH-
uom cnena Es u Hauanom Beimenexauero cios (F1 nim F2) umeercs paspsiB. Toraa
MPUMEHSIOTCSI CIICTYOIIHE MPaBHIA;

— eciu pa3peiB He ipeBocxoaut 0,3 MI'ti, 3nauenue foEs u fbEs onpenens-
I0TCS KaK TOYHBIC 3HAUCHUS,;

- ecim pa3peiB 6onee 0,3 MI'm, HO He mpeBocxoaut 0,4 MI'T — 3HaUCHUS
foEs u fbEs omnpenensioTcss B cepeuHe rana3oHa U COMPOBOXKIAIOTCA OLICHOYHOM
oykBoil U u onucarenbHOM OyKBOM, yKa3bIBAIOIIEH MPUUNHY HETOYHOTO OINPEACIICHUS
JAHHOTO TIapaMeTpa;

— eciu pa3peiB 6osee 0,4 MI'm, Ho He nmpeBocxoaut 0,5 MI't — 3HaUeHUs
foEs u fbEs momxHbI 3anuchIBaThCS ¢ O1eHOYHOM OykBO# E nimu D u cooTBeTCcTBYIOIICH
omnucarelbHONU OyKBOM.

9.1.5.6 3nauenne aelCTBYOIIEH BHICOTHI ' IT00Or0 CIIOS CYMTAETCS TOYHBIM,
€CJIM OTCUET TIPOU3BOAMTCS B TOYKE, B KOTOPOM MOKHO TIPOBECTH KacaTeIbHYIO Tpsi-
MYIO K CIIeJTy IaHHOTO CJI0si. B TPOTHBHOM clTydae MCTOIB3YIOT OMMCATEIbHBIC U Olle-
HOYHBIE OYKBBI.

h'ES — eciu citeq cltost HE CTaj TOPU3OHTAIBHBIM, TO YHCciIoBOe 3HaueHue h'ES
3anucbiBaetcs ¢ OykBamu EG.

h'E, h'F1 u h'F2 — ecniu cnien oomactu E, citost F1 wim F2 He sBasieTcst TOPH30H-
TaJbHBIM, @ UMCET «HAKJIOHY», YHCIOBOE 3HaueHUe N' TOJDKHO CONMPOBOXKIATHCS OIle-

HouHoM OykBoi U mu E u onucarensHoi OyKBOH, yKa3bIBAIOLIEH MPUUUHY HETOYHOTO
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ONpCACICHNA BbICOTHI 00JIaCTH HWJIM CJIOS B JaHHOM CJIy4dac (I/ICHOJ'IBSOBaHI/Ie oImnuca-

TenbHOM OykBBI L mpu onpenencaunn h'F2 npuseaeHo Beire B moanynkTe 9.1.4.3).

9.1.6 OnpenesneHne MAKCMMAJIBHO IPUMEHUMBIX YacTOT U KO3 Punmenrta

M3000F1 (M3000F2)

9.1.6.1 K obmemy o6o3nauenuto MITU nobaBnsiercss HaMMeHOBaHUE HOHOChEP-
HOM 00J1acTH, OT KOTOPOW MPOUCXOJIUT OTPAKEHUE NAHHOM YacTOThI, U KOJIMYECTBO
ckauykoB, Haripumep, MITY 1F2 — onnockaukoBas moza cnos F2. Takxe mocie 0o003Ha-
yerust MITY nepen 0603HaueHHEM KOJIMYECTBA CKAYKOB U CJI0SI OTPAKEHUSI MOXKET J10-
0aBnaThCa AanbHOCTh. Pazmuuaror MIIY Ha mampHOCTH B 4000 kM (MITY 4000), Ha
nanbeHoct 3000 kM U T. 1.

9.1.6.2 C ToukM 3peHUs TEOPUH PACHPOCTPAHCHHS PAJMOBOIH B HOHOC(hEpe
MITY — ocobast Touka Ha HOHOTPAMME HAKJIOHHOTO PaJMO30HANPOBAHUS HOHOC(]EDHI,

B KOTOPOU COCTUHSIOTCS BEPXHUE U HIDKHUE T€OMETPOONITUYCCKHE JTydH (pUCYHOK 36).
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Pucynok 36 — MoHorpaMma HaKJIOHHOTO 30HAMPOBAHUS HA PagUOTpacce

Mocksa (U3MUPAH)- Kanunuunrpan ¢ otMmeueHHbiMu MITY.

Ha pucynke 36 MIIY 1E paBno 11.5 MI'u, MIIY 1F2 paBao 9 MI 11, a MITY cnos
F1 ne copmupoBanace 1 UMEET TOJIBKO Meperud B 4aCTOTHOM XOJI€ TPYIIOBOIO MMy TH.

ITpesbimenue MITY 1E nag MITH 1F2 xapakTepHo 4151 OTHOCKAUYKOBBIX PaguOTPace B

95



PJ1 52.26.817-2015

00J1aCTH CYIIECTBOBAHUS OTPAXKEHHS OT ¢J10s E B JIeTHEE OKOJIONOTyICHHOE BPEMS IIPU
HU3KOU U CPEIHEN COITHEYHOU aKTUBHOCTH.

Ecmu peanusyercs Tpacca ¢ HECKOJIBKMMHM CKaukamu, T0 MIIY Bceur Tpaccel
MOYKHO OLICHUTH KaKk HanMmeHsblnee 3HaueHne MITY B 3Tux ckaukax

9.1.6.3 B npakTuke MOHOC(EPHBIX HCCICAOBAHUN HMCTOPUUECKH BBEJICH Iapa-
MeTp, XapakTepusyromuii otHorenrne MITY moawt 1F2 g nansHocty 3000 KM K KpH-
trdeckoit gacrote foF2 mo nonorpamme B3 (M3000 F2). McTopudecku it onpeiere-
Husg M3000 ucrnosib3oBajicsi METOJ, HOMOTPaMM, KOTJia B OJTHOM M TOM K€ MaciuTade
rpaduyuecku noaoupaiach KpuBas rnepeiadyu u3 CeMecTBa CTaHAapPTHBIX KPUBBIX, Ka-
carorascs ciueaa oTpaxkeHus ot ciosd F2 Ha nonorpamme B3. Kpupoii nepenaun Ha3bl-
BaIOT 3aBUCHUMOCTH BBICOTHI AKBHBAJICHTHOTO TPEYroJIbHUKA MpU (UKCHUPOBAHHOMN
JAILHOCTH OT yTJia MajeHus ¢ (PUCYHOK 2a).

9.1.6.4 B cucreMe MHTEPaKTUBHOW 00pabOTKM MOHOTpaMM Ha noHo30HAe «Ila-
pyc-A» peanu3oBaHa HCTOPUYECKU anpoOOMpPOBaHHAs METOJMKA OIEHKHU MapaMmeTpa
M3000 — st puxcupoBanHoit ToukH fy, h' (ykazaTesb MBIIIKH) CTPOUTCS KpUBas mepe-
Ja4d B auamnazoHe AercTByrommx BeICOT oT 200 mo 800 kM. Ha pucynke 37 mokasaH
npuMep onpenenenusa 3HaueHuss MITY Ha nonorpamme B3. MexaHnnueckasi onepanus
HaJI0XKeHUs rpaMKOB BITIOIHAETCS MPOTPaMMHBIM 00pa3oM. B rose nonorpamMmmsi mo-
ABIIAETCS KpuBas nepegadn. Kypcopom Hazo moiBecTH €€ K COOTBETCTBYIOLIEMY CIEAY
cinos (F2 umm F1) tak, 4ToObI KprBasi OKa3ajiach KacaTeJIbHOU K Cliely OOBIKHOBEHHOM
KOMIIOHEHTBI, U cenaTh oTcuét. 3HaueHue kordduuuenta M3000 onpenensercs aB-
TOMATUYECKHU.

9.1.6.5 Ecnu xe onpenenenne 3nadeHuss MITY3000 HEBO3ZMOXKHO, TO COOTBET-
CTBYIOIICH OYKBOM YKa3bIBaeTCs MPUUYMHA, N0 KOTOPOM HEBO3MOXKHO OMPEACIIUTH
MITY. Eciu orcuntanHoe 3HaueHne MIIY siBisieTcss COMHUTENIBbHBIM, TO OHO COMPO-
BOXk/1aeTcs olleHouHoM OykBoil U u omucarenbHONM OyKBOM, COOTBETCTBYIOIIEH MpH-
YUHE HETOYHOCTH. Yalie BCero COMHEHHE BO3HUKAET M3-32 HETOUYHOI'O OIpe/eNeHuUs
KPUTUYECKON YaCTOTHI COOTBETCTBYIOMIETO ciiosi. T. €. OYKBBI, UCIOJb3yEeMbIE MPHU
onpenaenenun foF2 umu foF1, yaie Bcero mosropsitorcs ¢ mapamerpom MITH u, coot-

BeTrcTtBeHHO, M3000.
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s ey orise Copree 1013503

Pucynox 37 — Onpenenenus 3aadenns MITH

9.1.6.6 B mponeaype aBToMaTU4eCKOi 00paOOTKH MOHOTPaMM, HHKOPHOPUPO-
BaHHOW B OOIIYI0 cHCTEMY OIpeaeNieH!s] HOHOC(HEPHBIX MapaMeTpoB HoHO30HAa «Ila-
pyc-A», MITU3000 1F2 HaxomuTcs METOIOM TPSIMOTO pacdéra 1Mo BHICOTHOMY IPO-

(GUITI0 KOHLIEHTPALUU AJIEKTPOHOB.

9.1.7 Onpenesienne aeiicTBymOLIel BBICOTHI ciena orpaxkeHuii O-komimo-

HeHTBI hpF2

[Tapametp hpF2 onpenensiercs mo cineny F2 Ha noHOTpamMme, Kak JEHCTBYIOIIAS
BbIcoTa Ha 4yactote f paBHoii foF2¢0,834. B npubmmkeHnn «mapaboImIecKoroy Cios
3Ty BEJIMYMHY CYUTAIOT PABHOW BBICOTE€ MAKCHUMYyMa JIEKTPOHHOU KOHUEeHTpauu. [Ipu
TOM Haao oOpamiaTh BHMMaHue 4to yactota f paBHas foF2¢0,834 nosmkHa OBITH
OoJIbIlIe, YeM YacTOTa Ha KOTOpoil onpexaensercs N'F2. Ecnu 310 He Tak, TO YUCIOBOE
3HaueHue hpF2 3amensercs OykBoit G. Eciin 3TH 4acTOTBI COBMAIAIOT, 3AMCHIBAIOT
hpF2 = h'F2 ¢ 6yksoii G.

Ha pucynke 38 npuBeaeHa noHorpamma, A€MOHCTPUPYIOILas IpUMep onpezese-

Hus napametrpa hpF2.
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Pucynok 38 — Onpenenenus napamerpa hpF2
9.1.8 IlpeacraBiieHue JaHHBIX 00PaA0OTKHU
9.1.8.1 ®@opmar ypcurpammbl HOHKA

I'enuoreodusnyeckas unpopmarus, nocrynaronias ¢ CII nonocdepnbix Hadr0-
JICHUs], UMEET CTaHJIapTHBIN (popMaT JJIsl KaXKI0T0 BUAA YPCUTPAMM.

JIist mpecTaBieHus pe3ynbTaTtoB 00padOTKH HOHOTPaMM MCHOJb3yeTcs (hopmat
ypeurpammbl MOHKA, cocTtositumii u3 13 rpymn cMMBOJIOB, ONMUCAHHBIX B Tabmauue 7,
paznenéunbix npodenamu. MOHKA 3aBepiaercsi 3HakOM paBeHCTBaA (=), KOTOPBIN HE

otaensieTcs mpodenom. O6mas gopma 3anucu popmatra MOHKA umeer Bu:

NOHKA ///// TMMAA H/M/K /UMM ODDBB TIII/MM CCCBB
OOOBB KK223 EEEBB AAAT/ PPP//=
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Tabnuma 7
Homep u HazHaueHue
CumBon Onucanue 3J1€MEHTOB IPYIIIbI
TPYIIIBI CAMBOJIOB
1. Komosoe ¢i1oB0 MOHKA - -
2. IHiekcHbI HOMEP [Tsatuznaunelil uaaekcHbI HOMEp CII noHo-
CII nonocdepHbix i cepHbIX HaOJIIOJICHUIT, 000PYIOBAHHOTO
HaOJIFO [EHUI noHo3oHI0M B3
r [Mocnennss mudpa roga
3. Jlara vabmoogenus | TMMJIJT | MM Mecs
I Jenb o I'punBuuy
H Bceerma nudpa «7»
/ Bcerna xocas yepra
M KonuuecTBO ceaHcoB 30HAMPOBAHMUS, OJTHOBPE-
MEHHO COOO0IIaeMEBIX B KOJIE
4. Cnyxebnas rpynmna | H/M/K ] Beera xocas 1epra
Cymma nudp Bo Bcex nepesaBaeMbIX TpyIax,
K CJIEIYIOIIUX TI0CTIE CITYKEOHOMH, TOIBKO pa3psy
€IMHUIL 001IEH CyMMBI
5. MesyHapoaoe / Bcerna xocas yepra
Bpews /MUYMM qy Yacel
MM MunyTbI
6. foF2, W'F2 DODOBB DOOD . foF2, 3anucannas B necsaTeix posax M
BB | h'F2. 3anuceIiBaroT TOJIBKO COTHH U JECATKU KM
I111 Koadpdurnment M3000F2
Kocas uepta npu orcyrcrBuu F-paccesnus;
7. M3000F2, / npu F-paccessHHUN BMECTO KOCOM 4epThl cTa-
tun F-paccesHus /MM BHUTCS 1Ubpa, XapakTepusyromas tun F-pacce-
(Spread F), fmin ssaust: 6-tun F, 7- tun P, 8 - tunm Q, 9 - tum L
MuHuMaIbHAS YaCTOTA OTPAKEHUS, B IECATHIX
MM
noiaax MI'n
CCC foEs, 3anucannas B necarsix qoisix MI'n
8. foEs, h'Es CCCBB BB h'ES. 3amuchIBalOT TONBKO IECATKU U €JUHULIBI
KM - IIpeBbIIIeHNE HaJ ypoBHEM B 100 km
9. foF1, I'F OOOBB 000 ' foF1, 3anucannas B necaThix moisx M
BB h'F. 3anmuceIBalOT TOJIBKO COTHU M JIECITKH KM
KK M3000F1
10. M3000F1 u hpF2 KK2325 50 hpF2 B K
EEE foE, 3anmcannas B mecateix nomsix MI'n
11. foE, h'E EEEBB BB h’E. 3anuceIBarOT TOIBKO AECATKU U €OUHULIBI
KM - IIpEBbIIIEHNE HaJ ypoBHEM B 100 km
AAA fbEs, 3anucannas B necarsix qoisix MI'n
3HaueHue, onpeaenstoniee Tum Es:
12. bEs, tim Es AAAT/ T (1 —tun f, 2 —tun |, 3 — Tam ¢, 4 — tum h)
S5—turnq,6—Tunr, 7 —rtuma, 8§ — TN S,
9 - me xiaccudunupyercs, 0 - HeT JaHHBIX
/ Bcerma kocas uepra
13, xI PPP// PPP x|, 3anmcannas B necareix moiasx MI'g
/l Bcera 1Be Kockie 4epThl
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[Tpu popmupoBanuu ypcurpammsl rogom MOHKA crenyeT yuutsiBaTh, 4To
— Tpu oTcyTCTBHUH ciost Es BMecTo mudpbl ctaBUTCs Kocas uepTa.
— TpH OTCYTCTBHH KaKOT0-JIMOO U3 TapaMeTPOB BMECTO HETO B COOTBETCTBY-
IOIEM MECTE KOJia CTaBUTCA Kocas yepra (MW JBE YepThl) U OJHA U3 CIEAYIOLIUX
udp, ONpeAeNAIOMUX MPUINHY OTCYTCTBUS MapaMeTpa:
| — sxpanupoBaHue;
2 — HEOTKJIOHAIOIIIEE MOTJIOIICHUE;
3 — HEHCTIPABHOCTD aIllapaTyphl;
4 — BepxHUH npeien (1Mo 4YacToTe) anmnaparyphl;
S — HWKHUU Tpejien (1Mo 4acToTe) annapaTyphl;
6 — muddy3HOCTS;
{ — maJasi TNIOTHOCTh MOHU3AIUH WJIH OTCYTCTBHE CIIOS;
8 — cnoxHas HOHOTpamMMa;
9 — OTKJIOHSAIOIIEE NOTJIOIICHHUE;
0 — BCEBO3MOJKHBIE TPOYNE MPUUNHBI U TTOMEXH.
Hanpumep, B cnydae nuddy3Hoctu, B cOOOIIEHHE BMECTO MOCIEAHEH HUPPHI
craBUTCs IUPpa «6», a HeJpocTaromMe U(PHI 3aMEHSIIOTCS KOCOH uepToi (//6/6).
[Ipu hopmupoBaHny COOOLIEHUS 32 HECKOJIBKO YaCOB HAOJIO/IEHUS TPYIIIIHI C
MSTOM MO TPUHAAIATYIO MOBTOPSIOTCA JIJIsl KaXKJI0TO Yaca.
Hwuxe npusenén npumep tenerpammsl ¢ konom MOHKA:
MOHKA 33702 10323 7/1/5 /1200 05628 32616 //7/7 03922 37290 02720 //70/
068//=
Kotopsiit pacmmdpoBbiBaeTcst ciienyomum oopazoM: 1 rpymma: ciyKeOHbI
kox MOHKA; 2 rpynna: CII Ne 33702; 3 rpynna: 23 mapra 2011; 4 rpynna: 1 ceanc
30HMPOBAHUS, CAUHUYHBIA pa3psa cymMMbl nudp pased 5 (1+2+0+0+0+5+6+2+8+
+3+2+6+1+6+7+7+0+3+9+2+2+3+7+2+9+0+0+2+7+2+0+7+0+0+6+8=125);
5 rpynma: Bpems 12:00, 6 rpymnmna: kputudeckas gactota cios F2 pasna 5,6 MI't mu-
HUMaJbHa JEUCTBYIOMIas BeicoTa ciosi F2 paBHa 280 kwm; 7 rpynmna: M3000F2 pasen
32, muddy3HocTh TMHA F, MUHUMAajbHas 4YacToTa OTpaxeHus paBHa 1,6 MI'm; 8

rpynmna: orcyrcTBue cios Es; 9 rpynna: kputuueckas yactota cinos F1 pasna 3,9 MI',
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MUHHMMAaJbHas JercTByomas Boicota ciost F1 pasna 220 km; 10 rpynna: M3000F1 pa-
BeH 37, BBICOTA MaKCHUMyMa 3JIEKTPOHHOUN KOHIIeHTpaluu ciosi F2 B mapabonnyeckom
npuommkeHun 290 km; 11 rpynmna: kputudeckas yactoTa cios E paena 2,7 MI'1, Mu-
HUMaJbHad JeiicTByromas Boicota ciosi E paBna 120 km; 12 rpynma: yactora SKpaHH-
POBKH CIIOPAIMYECKUM 00pa3oBaHUEM OTCYTCTBYeT; 13 rpymnmna: mpejelibHasi 4acToTa

oTpakeHus ot obiactu F paBna 6,8 MI1.

9.1.8.2 I'pa¢puk YaCTOTHBIX XaPAKTEPHUCTHK CJI€I0B OTPaKeHHUI

Opnna u3 00s3aTenbHBIX (GOPM TPENCTABICHUS PE3yJIbTaTOB 00PaOOTKH HOHO-

rpamm B3 — f-rpaduk (pucynok 39).

CyTOYHLIA X0 Y4acTOT Ha cTaHuum 34502 (2011-04-09)
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Pucynox 39 — CyTounslii rpadk 4acTOTHBIX XapaKTEPUCTHUK CIIEJIOB OTpaxkKe-

auii (f-rpaduk)
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f-rpaduk sBrETCS CYyTOYHBIM TpauKOM YaCTOTHBIX XapaKTEPUCTHK CIIEIOB OT-
pakeHUH, MeroIuXcs Ha noHorpamme. OH MOKa3bIBaeT 3aBUCUMOCTD YAaCTOTHI OT BpPE-
MEHH | TTOCTPOCH MO0 MEXAYHAPOIHBIM MPaBHIIaM, YTOOBI MOYKHO OBLIO JIETKO CPaBHU-
BaTh JIeTaJbHbIC HAOMIOEHUS, TOTy4YeHHbIe Ha pa3nuuHbix CII nonocdepusix HabmIO-
nennii. Ha f-rpaduk HaHocsaTCs Bce ctanmapTHbie 4acToThl, kKpoMe foEs. Ilo f-rpaduky
MO>KHO MPOBECTH WHTEPIIOJISIIIHIO JIJIS TIOMOJTHEHUS TIPOTYIIICHHBIX 3HAYCHUH.

Ha nono3onne «Ilapyc-A» nmpenycMoTpeHa npeaBapuTeabHas aBTOMaTHIeCKast
00paboTKa JaHHBIX. Pe3ynbTaThl aBTOMATHYECKOW 00pabOTKH HaHocsaTcs Ha f- rpa-
¢buKu cuHUM 11BeTOM. Pa3Ho1BETHBIE 0003HAUECHUSI OTHOCSITCS K py4HOU 00paboTKe.

Buugy f-rpaduka umeercs nomomautensHas mkana — « Tumbsl Esy. OHa mokasbi-
BaeT HAJMYKME OTPAKEHHUM OT TOTO WK HHOTO Thna Es.

[To MexTyHapOJHOMY corianieHuto ais f-rpadukoB npuHATH cremyromnme 000-
3HAYCHMUS:

a) foE, foF1 u foF2, koTopble coriacHo mpaBujiaM TOYHOCTH HE UMEIOT IIpU cebe
OIICHOYHBIX OYKB, HAHOCSTCS IIyCTBIM KPYKOUKOM — «O0)»'

foE — «o» 3enéHblii 1BeT;
foF1 — «o» u€pHbrlii;
foF2 — «0» KpacHbIi;

0) noctoBepHbie 3HaYeHUs fXF2 HAHOCATCS 3HAYKOM «X» — KPAaCHBIN;

B) €CITM YHCIIOBOE 3HAYCHHE JIF0O0T0 MapaMeTpa COMPOBOXKIAETCS:

— orneHo4yHo# OykBoii E (MeHbIie, yem), To Ha f-rpaduke Ha qaHHOHN YacToTe
OyJleT 3HAaYOK «V» C COOTBETCTBYIOIIEH ONUcaTebHONU OyKBOM.

— oIleHOYHOH OykBoi#t D (OobIe, geM), To Ha f-rpaduke Ha naHHOM YacTOTE
OyZeT 3HAUOK «A» C COOTBETCTBYIOIICH OMUCATENLHON OyKBOIA;

B) eciu fOE, foF1, foF2 u fxF2 oka3pIBaeTCsl HETOYHBIM, T. €. YUCIOBOE 3HAUCHHE
COIPOBOXKAAETCS OLICHOYHBIM U OITKCATEILHBIM CHMBOJIaMH, TO 3HaueHus fo u fx HaHO-
CATCS 3aTIOJTHEHHBIM KPYKOYKOM — «®).

foE o0o3HauaeTcs «e», ecnu uncinoBoe 3HadeHue fOE ormeueno Oykeamu UA.
Ecnu ¢ 6ykBo#i U ucnons3yercs apyrasi OykBa, TO psJIOM CO 3HAYKOM «oy» Ha f-rpaduk

Oyzer HaHeceHa HTa OyKBa.
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foF1 o6o3Hauaercs «®», ecim uncinoBoe 3HadeHue foF1 ormeueno 6ykBamu UL.
Ecnu ¢ 6ykBoit U ucnionb3yetcst qpyras OykBa, TO psoM co 3HAUKOM «®» Ha f-rpadux
Oyzner HaHeceHa OykBa. Ecnu Ha MOHOrpamMme HET YETKOro Ieperuda Mexay CiIosiMH
F1 u F2, na f-rpadux Hanocutcs OykBa «L» (Bepx OYKBBI COOTBETCTBYET YCIOBHOM
yactoTe nepexonaa ot cios F1 k cnoro F2.

foF2 u fXF2 o6o3HagaeTcs «e», ecinu ynciaoBoe 3uadeHue foF2 u fXF2 ormeueno
oykBamu UF, eciiu ¢ OykBoii U ncnonb3yercs Apyrast OykBa, TO PSAOM CO 3HAUKOM «®»
Ha f-rpaduk Oyzaer HaHeceHa OyKBa,;

r) fX|I — HaubomnpIas yactora, Ha KOTOPOH UMEIOTCS OTpakeHHs OT obnacTu F,
HE3aBHCHMO OT TOTO, OTPAXKAIOTCSA JIU OHU OT MOHOCQEpPHl HaJ TOJOBON WIH TpU
HAKJIOHHOM MajicHuu. Ha rpadukax HaHOCUTCS 3HAYKOM «+» — KpacHbIii nBet. Ecu x|
paBHa fXF2, To B Takux cimydasx fXF2 He orcumthiBaetcs, a omnpexaensercsa fXI u ato
3HAYEHUE COMPOBOXKIAETCS ONMUCATEIbHOM OYKBOM X

¢) fmin HaHOCHUTCS 3aMOJHEHHBIM KPY)KOUKOM «e» — (UEpHBIN 1BET), KOTOPBIH

COCIMHSCTCS] BEPTUKAJIBHOMN JIMHUEH ¢ HyJIeBOW oTMeTKO# f-rpaduka — « T » (mo mpa-
BHJIaM OH JIOJDKEH COSAUHATHCS ¢ (DaKTUICCKOW HUBIICH YaCTOTOM JMana3oHa 30H]I1-
poBanus (Ha nonosonue «Ilapyc-A» 1 MI'n). Eciu uncnoBoe 3HaueHue fmin compo-
BOXKIACTCS OIICHOYHOM OyKkBO#l E (MeHbIIe, ueM) u onucareabHoi OykBoi S, To Ha f-
rpauke Ha JaHHOW YacToTe OyJeT 3HaUOK «v» U BEpTUKaJIbHas uepTa. B Tex ciyuasx,
KOTJIa YMCIIOBOE 3HaueHue fmin conmpoBokmaaercs oneHouHou OykBoi E u onmcarens-
Hol OykBo#t C, TO psiioM co 3HaUYKOM «v» Ha f-rpaduk Oyner HaneceHa Oyksa C;

k) fbEs HanocuTcst Ha f-rpaduk 3amoTHEHHBIM KPYKOYKOM C TIEpECEKArOIIeH ero
TOPU3OHTATBHON JTMHUEH — « ~+—» (cupeHeBbld 1BeT). [locnenoBaTenpHble HAOIOIE-
HUS1, OTHOCALIUECS K OJHOMY U TOMY ke TuIly Es, coennHSAI0TCS Mexay co00i mpsaMoit
JIMHUEH,

3) tunbl Es ormeuarorcss Ha HwkHell vactu f- u h-rpadukoB 3anonHeHHBIM

KPY>KOUKOM «®».
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9.1.8.3 CyTrounblii rpaduk aeiictByomux Boicot (N-rpadux)

Crnenyrommast oOsi3aTenbHast GopMa TMPEACTABICHUS PE3YJIBTaTOB 00pabOTKU
nonorpamMm B3 — h -rpaduk. h-rpaduk (pucynok 40) sBaseTcs CyTOUHBIM IpaduKoM
JEUCTBYIONTUX BBICOT BCEX 00JIACTEH, MMEIOIINXCSI HA HOHOTpaMMe.

ITon rpadukoM MMeeTcs TakkKe AOMOJHUTEIbHA mKajaa — « Tursl ESy.

Ha nonozonne «Ilapyc-A» nmpeaycMoTpeHa npeaBapuTesibHas aBTOMaTHYecKas
00paboTka JaHHBIX. Pe3ynbraThl aBTOMaTHYecKOi 00paboTKH HaHOCATCS Ha h- rpa-
(bUKU CHHUM 11BeTOM. Pa3Ho1BeTHbIC 0003HAUYCHHS OTHOCITCS K py4HOM 00paboTKe.

Oo6o03Hauenus st h-rpadukos:

a) h'E ob6o3HauaeTcs:

—  «o», eciin 3HaueHue h'E Tounoe;
—  «e», eciu 3HadueHHe N'E compoBoxaaeTcst oreHouHOM OykBoii U;

— «w», ecnm 3Hauenue h'E compoBoxkpaercs oneHouHOoM O0ykBoii E;

0) h'F ob6o3nauaercs:

—  «ow, ecu 3Hauenne h'F tounoe;

—  «e», eciu 3HaueHue h'F conpoBokmaetcs 6ykBamu U,

— «w», ecm 3Hauenue h'F conmpoBoskaaercs oreHo4YHOM OykBOii E;

B) h'F2 0bo3HavaeTcs:

—  «ow, eciu 3Hauenne h'F2 Tounoe;

— «e», eciu 3Hauenne h'F2 compoBoskaaercs oreHouHoi OykBoit UL;

— «e» c OyKkBOIi, eciu BMecTo L nmpumensercs apyras OykBa;

— «vw», ecnm 3HaueHue h'F2 compoBoxkaeTcst oleHouHo# 0ykBoii E;

r) B cimydae ToyHOro ompeneneHusi 3HAYCHHUE MUHUMAIBHON JeHCTBYROUIEH
BoIcOTHI ciieaa Es N'ES , ucrons3yemoro aist onpenenenust fOES, ee 0003Ha4a0T « —+—»
(cupeneBbiii BeT). [locnenoBaTenbHBIC HAOTIOACHUS, OTHOCSAIINECS K OMHOMY U TOMY
e Tuny Es, coetuHA0TCa MeX 1y co00M MpsiMOit JIMHUEH.

Ecnu h'Es conpoBoxnaercs OykBamu EG ucnonbs3yercst 0003HauCHHE — «».
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CyTOuHbI X0 BLICOT Ha cTaHuuy 34502 (2011-04-09)
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Pucynox 40 — Cyrounslii rpaduk aeidcTByommx BeicoT (N-rpaduk)

9.1.8.4 Cyrounasi Tabimua

Pesynbratel 06paboTku noHorpamm B3 mpencTaBisiroTcsi B BUJIe CYyTOYHBIX Ta0-

mutl. CyTouHasi Tabiuia npeacTaBisieT coO0 TabIuIly eKeUacHbIX 3HAUCHHM BCeX Ma-

paMeTpoB, CHUMaeMbIX ¢ noHorpamm B3 (Tabnuna 8). JlonoJHUTENIBHO K mapameTpam,

KOTOpbIe HaHOcsATCs Ha f- u h-rpaduku, B Tabmuie otmeuarotcst « Turbl F-paccesausi».

Jns xpatko#t 3anucu B Tabnunax 8 u 9 Bmecto odo3nauenunit M3000F1 u M3000F2

HUCIIONb30BaHbl cooTBeTCTBEHHO MF1 1 MF2.
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Tao6numa 8—Ilpumep cyrounoit TabauIIbI

E#EYACHEE 3HAYSHWMA WOHOCHepHEX NapaWeTpos. CTaHuWAa 34502, darta: 2011-04-09, Bcem;ﬂpﬂoegpenmz

fmin ToFz M Fz h'Fz h'F TaoFl M F1l ToE h'E ThEs ToES h'Es  TWn Es hpFz T=I TWun F-pac.
oo 10 32 F 257 F - 296 = - - - - - - - 412 F 45 F F
01 10 29 F 260 F - 285 - - - - - - - - 413 F 4z F F
0z 10 32 F 257 F - 251 - - e 5 = T - - 400 F 45 F F
03 10 42 308 - 264 - - 154UH 109 - - - - 107 49 X -
04 12 45 209 - 235 - - zla 108 - - - - 237 53 X -
05 1z 4] 297 = 231 £ = 259 103 =, =2 i 3lg S -
o0& 12 4] 296 343 217 424UL  3B9UL 286 105 - - - - 345 51 X -
o7 12 4] z34 240 21z 433UL  360UL 308 101 G 31 1z3 cl 342 G 67 X -
0s 1t 63 2ag 241 19z 450UL  2E3UL 310 100 32 32 11% cl 241 G 7O X -
03 14 &0 27z 395 192UH 4&8UL  353UL  3Flzua 100 3z 3z 110 cz a 67 H -
10 14 4 286 347 218 467UL  340UL 320 101 H 11 G 311 G 108 c2 Ic4 73 K -
11 12 =4 200 329 235 4400 345UL 320 101 28 G 28 G 1lo% cl 333 7z X -
1z 13 66 305 31z 218G 4G1UL  336UL 307 106EA i0 G i0 G 104 cll1 32z 73K 3
13 10 &5 316 297 228 430UL  3261UL 289 102EA 15 G 15 G 97 11 305 73 M -
14 14 &1 217 268 226 L L 285 H 10%EE 20 G 21 G 108 cz 296 59 K -
15 14 &1 317 262 245 L L 228 119EE 23 24 127 hz 288 68 -
16 12 ta 320 - 247 = - 171 127EA G 20 127 cz211 295 66 M -
17 12 cq 205 - 240 - - A A 13 20 103 11 315 51 X -
15 12ES SO F 295 F - 247 - - = 5 = 2 - - 337 F 59 F F
13 12ES 45 F  2BE F - 250 - - - - 1z 15 109 1 354 F 57 F F
z0 11ES 28 297 - 241 - - - - - - - - 328 458 X -
21 10 22 F 274 F - 254 - - - - - - - - 77 F 47 F F
22 12ES 30 F 276 F - 2G7EA - - - = S 14 11z Tz IF9F 46 F F
23 12ES 26 F 292 F - 286EA = - - - 1z z0 106 T2 353 F 46 F F

JI71s1 moJTydeHUs ICTUHHBIX 3HAYEHUW YMCIIOBBIX TapaMETPOB YMCIIOBBIE 3HAYE-
HUS TaOIUIBI 8 HEOOXOAMMO YMHOKUTH Ha COOTBETCTBYIONHE KO3(PDHUIINEHTHI, TIPH-
Be/IEHHBIE B Tabmuiie 9. B Heil ke npuBeIeHbl €IMHULIBI U3MEPEHUS STUX [TapaMeTPOB.

Taonxuma 9— Enuauiibpl u3MepeHus mapaMeTpoB CyTOUHON TaOJIUIIbI

iaefg' fmin | foE |foF1 |foF2 | fxI |fbEs |foEs| fxI |WE|h'F|h'F2|h'F|hEs|hpF2|MF1|MF2

K o1|001001,014012(02(01(012 2|11 |11 1 ]0,01/0,01

Enu-
HAOBL  \MT'g | MTa |[MIg |[MT [MITo | M {MTa [ MU | kM | kM| KM |KM | KM | KM - -
u3mepe-
HUS

B rpade tunsr Es uudpa psnom ¢ 0ykBoH, ykassiBatomeid Tun Es, mokasbiBaer
YHUCJIO KPAaTHBIX OTpaXXEHUM oT HaOmoaaemoro tumna oonactu Es. Ecnu ogHOBpeMeHHO
UMEIOTCS OTPAXKEHUS OT HECKOJIBKUX TUIIOB ES, TO HAa MEPBOM MECTE YKa3bIBAETCA THIIL,
10 KoTopoMy onpezensercs 3HaueHue foES. OnHoBpeMeHHO MOXKET OTMEUaThCst 10 3-
X TUMOB (IIPU 3TOM 3-i TUIT OTMEYaeTcs 6€3 KPaTHOCTH).

B rpade tunber F-paccesnust kinaccudukanus BUJIA PACCESHHBIX OTPaKEHUH,

NpeaACTaBIICTCA COOTBCTCTBYOLIUMHA 6YKBaMI/I.
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9.1.8.5 MecsiuHbI€ TA0JTHIBI

Mecsiunble TaOIMIIBI TPEACTABISAIOT COOO0M TaONUIIbI €KEYACHBIX 3HAYEHUH KpU-
tudeckoi yactothl foF2 u netictByromeii BeicoThl h'F2, cHuMaeMbix ¢ noHorpamm B3
B TEYEHUU KaJEHAAPHOIO MeCALA.

Huxe B kauecTBe mpruMepa mpHBeaeHbI Mecssunble Ta0uuibl foF2 (Tabmuma 10)
u h'F2 (tabmuua 11), momydenHsle mo gaHHbIM cTanmu Mocksa (34502). Mupooe
BpEMHI.

AHanoruyHo Tabnuie 8 A MoJy4eHUs ICTUHHBIX 3HAYCHUN YHUCIIOBBIX Mapa-
MeTpoB uncnoBbie 3HaueHus Tadmuil 10 u 11 Heo6X0AMMO YMHOKUTH HAa COOTBETCTBY-

fomye KodhGunueHTs!, TpuBeAEHHBIC B Ta0MIIE 9.

Tao6nawuma 10— [Ipumep mecsuro# TabmIsl napameTpa foF2

Mecausme sHadesma MoHoodepsoro Dspamerpa foFZ. Ascyor 2011 ©. Crammsa 34502
Oess'Hac 00 o1 oz &} 04 os 08 o7 LE] LE} 10 11 1z 13 14 15 18 17 18 13 z0 21 2z 23
o1 =1 =0 37 43 43 s1 =7 &4 &3 &2 &2 EE] EE] EE] LS sz 55 L5 &0 &3 &0 S8 46 F 41 F
oz 41 34 F 40 50 53 H 52 57 57 &1 &1 59 58 &0 s8 &0 57 57 &1 &3 &0 SSUF 47UF 43UF 41UF
E] SSUF 33UF 35 H 45UH 57 57 H 54 H 57 57 &2 EE] EE] EE] EE] sa 55 1 sz s1 ST F 56 F S1 F 44 F 42 F
(s F-3 39 F 38 F 43 F 43 H 81 H &0 &4 &3 a7 a4 58 58 57 57 54 54 57 59 &5 a8 ez 51 45 33
os 25 F 33 F 35UH 52 sS4 EE] &3 S6 H &5 E3UH &2 SEUH 58 =7 57 H 54 53 57 EE] &1 53 25 F 27 F 34UF
oe 40UF Z7UF 30 F 33EG 3¢ G 38BEG 40EG 41EG 4ZEG 45 G 43EG 43 G 4ZEG 45 & 46 4% 49 49 47 44 3s 26 24 20
a7 17 2z 31 32 & 41 ¢ 44 & SOUH 51 H 54 58 55 H 58 S5 S5 S5 =7 s4 EE] EE] S5 F 46 F 41UF 37UF 32UF
o8 300UF ZBUF 36 4 55 48 G 52 59 H ©4 L2 64 &3 59 58 &1 57 62 &5 &0 58 51 F 45 F 43 F 40 F
E] 33 F 31UH 40UH 48 LE] s€ EE] 53 53 €1 H 64UH &1 2 EE] 0 EE] 57 5 &0 EE] a8 a7 41UF 35
10 34 31 37 H 46 52 &4 ez €0 H &5 &8 a7 59 (1) 57 58 52 &0 &5 a8 59 51 49 43 33
11 EE] XS 40 48 53 EE] EE] EE] 53 &1 €0 H 53 H &2 s€ S5 53 56 &1 =5 2 EE] 53 s0 4z
1z 41 37 39 45 50 57 59 ez &0 &3 59 55 56 59 57 55 59 ez a8 &3 53 51 48 40
13 EE a3z as 45 46 H 43 57 H €0 53 &0 s4 £ sz sz s4 55 55 54 57 F 56 F 50 F 50 44 F 42 F
14 28 F 33 F 36 14 =3 EE] &4 H &1 &8 &7 k-3 &8 &2 &3 &2 &2 53 &5 &3 EE] L 45 40 =3
15 =3 za EL] 40 © 44 LE] s€ s1 57 H 58 53 EE] - 2 55 S5 53 5z sz 44UF 44UF 43 F 43 a1 37T F
18 23 F 32 F 34 40 H 48 a7 s1 sz 1 £ 58 &0 &1 =7 LS 55 57 55 EE] EE] a8 a1 =7 EX
17 EE X a7 48 s4 sz S5 H 55 - 2 54 EE] s4 s4 s€ s1 s1 50 54 S 55 s1 a4 a4 43
18 EE] EXS EE] 45 s1 53 &2 EE] 57 &1 S8 H 58 £ s4 =7 53 s4 EE] &5 &1 S8 F S0 F 43 F 41
13 23 F 38 F 38 F 45 55 SEUH 53 0 &7 53 58 &1 s8 57 57 B 56 53 EE] 58 53 47 F az3 32 F
z0 27 F 3§ F 38 45 52 H 53 H &5 &7 E3UH &2 &8 &7 EE] =7 - & s7 53 &8 7L &8 &1 S8 43 44
z1 39 F 39 43 47 55 50 H 5@ &3 &9 &5 ez el 58 58 56 55 54 el &3 58 52 a8 a4 43
f-3-3 41 EE) ELS a7 SEUH &7 E3UH &8 71 £ &8 &8 7z &6 &2 &1 &0 &7 &8 EE] &1 S8 43 45
z3 43 4z 40 48 57 &0 S57UH &1 ©4 L2 &3UH &3 ez ez ez ez 59 &9 a6 57 53 49 50 45
za 41 EX 37 43 a5 sz =7 S5 V 5§ 55 54 H 53 53 53 sz sz s51 L5 &0 S8 F S2UF 47UF 44 F 38UF
Z2s 370F 35U0F 37 H 46 51 H 58 &0 59 H &5 a1 a7 &3 &1 ez 53 53 55 5@ &4 &0 53 F 48 F 48 F 47 F
z8 46 43 F 35UF 46 F 50 S6 H &2 &3 a4 &5 4 &1 &0 &0 H 58 EE] a2 &3 &0 EE] s1 as 45 4z
z7 39 37 32 F 43 54 58 &4 &7 62 59 H &2 ez 59 59 56 56 62 ez ez 59 57 52 48 F 42
zs a7 X as 14 s0 s€ &0 &3 a6 a2 €2 H &2 &5 &1 0 0 1 &5 &7 g4 EE] sz a7 44
z9 4z 39 3 45 55 V¥V &2 &4 72 71 &5 73 71 71 &5 &0 57 58 &0 a6 &3 L= 58 48 43
20 EE] EX 40 43 &5 €3 H 7z H 78 75 7€ €7 H &7 E=E] =5 &3 53 53 3 4 &1 S5 s0 a7 43
31 43 40 40 51 sS4 SSUH S0UH &6 &3 70 &5 70 &8 &1 &0 =3 &1 54 54 58 17 EE] 34 33
Vareno =1 31 31 =1 31 =1 =1 =1 =0 31 31 =1 o =1 20 =1 =1 31 31 31 31 =1 =1 =1
Cpenuee a7 X a7 45 sz S5 EE] 0 &3 a2 &1 &0 &0 EE] 57 £ 57 0 &1 EE] 53 a7 43 40
Memzamna EE] =5 37 45 53 =7 EE] &0 &4 &2 &2 &0 EE] EE] =7 L 57 &1 &3 EE] 53 45 44 41
H. xsapw. 35 £33 ELS 14 43 sz S8 L 53 EE EE] EE] 57 S8 S5 53 55 L5 EE] 57 s1 45 a1 EL]
B. msapT. 41 38 20 28 55 59 &3 54 &7 5 &5 &3 &2 &1 &0 53 59 &5 &6 &1 s8 s1 48 43
O. ==apw. & & a a & 7 & E 3 & 7 s 4 E 5 & 5 El 7 s 7 & & 5
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Taonumna 11 - IIpumep mecsuHoi Tabnuiel napameTpa h'F2

Mecmwase Suawewmsa wonociepmoro oopameTpa hYFZ . Bmryor 2041 ¢l Cramomes 3450Z
Lere\Hac el o1 o2 o3 o5 o5 08 o7 28 09 10 11 12 13 i3 15 L& 7 2 19 0 21 iZ 23
a1 - - - 343 382 434 3T1ERIZS als ale 340 341 aza AZ& aonz azz =13 - - - - - - -
a2 - - - 254 ade 3T T 375 231 360 ain as7 aza ais =51 B3 25 - - - - - - -
asz — =3 - = 229 250 SEZUHZZ22 3241 =3-1-1 3240 2323 341 301 319 Z54ULZ81 = — = = ] b 3
a4 . . = = 239 HI311UARZISZ B51 222 201 201 227 330 2I6 a07 2B7 273 . . . = = = .
a5 - - 321 Z3a 348 310 z51 3954 317 3Z8THILD 304UH3I43 aonsg 295 - L2E&E3 - - - - - - -
as - - - - G - G - 5 = G = EZ - GHRETES = 5 = [ GHREEEG4E41 437 Z27E - - - - - - -
a7 - - - &za AEZULEZAECS408 3E7 ass 3831 ABZTEAZA azs 327 azi ZBE Z84 - - - - - - -
ag - = - 233 238 ASZEE4Z4 277 B3l 307 257 223 284 - 5-3 a0s = I = e = 2 =] = =
as - - - 5% 309 3F1UHZS9 353 24z 247 211U05E347 ZB4 2E3 284 283 284 - - - = - - -~
10 - - - - 381 ZES Zz92 301 304 340 aos 332THEI304 337 29d - L2711 BOCER = - - - - -
11 - - - Z23aULZ 30 a7 aiz 387 340 ane al4 asaa 292 3ze ze4d 30€ 274 - - - - - - -
12 - - - = 244 250 218 208 214 220 ze7 = 2532 -1 251 a04 zs8 - - - - - - -
12 — = - 253 4431 285 264 210 337 216 2z0 221 32E 335 229 ZES zZ80 = = = L £ kL T
i4 - - - 323 zZa7 232 ZE3 304 296 3Z0 41 295 283 297 271 259 245 - - - - - - -
is - - - - G306 354 A30 E373 340 314 H4ll E3IZ3F - BEI4ZURZSS 298 258 - - - - - -
1&g - - - 347 315 ag7 a40 H324 354 aze arTs aze aia Z50 az" B8 - - - - - - - -
ir - - - S04ULZTE 204 a1auUpazz - h3TE aiz 254 a1z an =152 - - - - - - - - -
i - = - 832 210 220 281 220 284 212 2zs 200 323 292 Z2es 2680 = = ez =3 = £ k1 2
13 - - - - Z2ES 303THZTI 307 278 283 295 310 312 31& 29% 271 - - - - - - - -
20 - - - B2ZULZTE 2L Zz95 80 283 airi 314 z29d 278 29z - RZTE 273 - - - - - - -
21 - - - 35 24da z7a acs AdiEnzE8 a7 an4 F3=F-] a04 aic =71 281 257 - - - - - - -
=22 e —_ - _ L - Lz7s =29 311 275 =50 alz 31lE =78 =80 =278 ZssuUL — 3 = ~ = 3 T =
22 — = — =0 270 245 261 242 2T 235 259% 300 207 ZB%S 2B7 273 Z454 5 = = = = = =
24 - - - F04 354 340 321 3ASE 348 ava 3az2 371 3930TL3Z2 299 Z29&0L - - - - - - - -
2 - - - Z30 aza a1z Zzas 353 292 a17 321 an? 305 287 278 Z2B4 - - - - - - - -
ze - - - 223 24 az7 xzs aocs a9 aonT 57 81 ze8 ZTE 274 ZEE - - - - - - - -
27 _ _ - ZSZULZES 3905 201 =24 f=p §-3 265 e 31a =84 - - - - - - - -
28 - - - - Z294TULIEQ 3286 Z250 29% 31s 307 322 295 o - s - - - - -
2 - - - - 275 ZTEULZSA ZES 285 BOSTHZSE 292 281 - - - - - - - -
an - - - - zas ZEAVULZES 275 278 ZEE 311 ZE4UHZEE - - - - - - - -
31 - - - - - - A305UHA4aER2E2 zes z54a z7e 27E - - - - - - - -
Vareqs a Q 20 238 23 30 30 25 31 30 b1 ] z5 31 30 Z4 L7 i Q o L o o o
CpegHes a a 21 50 308 a2s 3la B31 31z 328 ai7 aAla 313 310 z32 288 Z283 300 0 o 0 o (] o
Memcana a a 32 o= T3 302 ans 303 azn 314 31 aiz a4z24a 305 an4 ze9 zES zas and O L+] & o & o
B HRAPT . Q Q 2z21 -1 276 285 =23 205 =27 206 299 200 =285 B85 271 270 z80 300 Q o o o o o
B. mEapy. a a 3 325 347 336 340 35€ 335 3FE 324 333 32% 3ZIE 3oz 94 278 300 2 [+ ] o o (] o
L. xsapzT._ a a a =8 7i 51 51 81 B2 za 7 33 45 41 31 24 1& o 0 o 0 o (] o
9.2 O0padoTKa HOHOTPAMM BHEIIHET0 M TPAHCHOHOC(EPHOTO PATHO30H/IHU-
poBaHus

9.2.1 AHa/1u3 HOHOTPAMM

9.2.1.1 NonorpamMMBbl, MOJydaeMble MTPU BHEITHEM PaTuO30HIUPOBAHUN HOHO-
cepbl, UMEIOT CIICYIONMINE OTIMYUS OT HOHOTPAMM, TTOJTy4aeMbIX TP Ha3eMHOM pa-
JTNO30HIUPOBAHNH:

— caeapl OTPaXEHHBIX CUTHAJIOB HAYMHAIOTCS BOJM3H BBICOTHI PACIIONOKEHUS
OOpTOBOTO MEepeaTINKA;

— JIONOJTHUTEIBHO K MPHUBBIYHBIM ClieJlaM OOBIKHOBEHHOW M HEOOBIKHOBEHHOM
BOJIH Ha MOHOrpaMMax 4acTo HaOJroJaeTcs ciiesl HeOObIKHOBEHHOU Z-BoJHBI. Cren
aCHMIITOTUYECKHU 3aKaH4uMBaeTcs Ha yactore f;l;

— Ha HEKOTOPBIX YACTOTAaX HAOIIOJAIOTCS YCTOWYMBBIC CUTHAJIBI, BO3OYXKIEH-
HBIC IITMPOKOITOJIOCHBIM M3JIYYCHHEM TepeaaTunKa B HENMOCPEICTBEHHON OJIM30CTH OT
CITyTHHUKA ¥ Ha3bIBAEMBIC TIJIA3MEHHBIMU PE30HAHCAMU; UX YaCTOTHI OTIPEICIISIOTCS T1a-

pameTpamH I1a3Mbl B OKPECTHOCTH CIIYTHHUKA;
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— 32 KPUTUYECKHUMH YaCTOTAMH, OMPEACISIONMUMHE 3JICKTPOHHYIO KOHIICH-
TpaIuio B MaKCUMyMe HOHOC(hEphI, HAOIIOMAOTCS CIICBI OTPAXKEHUS OT 3eMITH TN
oT criopaaunyeckoro ciost Es u 3emnu.
9.2.1.2 Cnenpl Ha MOHOTPaMMax MPU TPAHCHOHOC(HEPHOM U OOpPaTHOM TPAHCHO-
HOCEPHOM PaTUO30HANPOBAHUM, KAK W OTPAKEHUE OT 3eMJTH, XapaKTepU3YyIOT HE
TOJIBKO BHEIIIHIOI MOHOC(hEpY, HO U BHYTPEHHIOIO, TapaMeTPbl KOTOPOM MOTYT OBbITh
MOJTyYEHBI B PE3yJIbTaTe ClenaIbHOU 00paboTKy.
9.2.1.3 C ToYKHU 3peHHs] CUCTEMBI KOHTPOJI COCTOSTHUSI HOHOC(EPHI BBIACISIOT
TPU KOHTPOJUPYEMBIE C TIOMOIIBIO CITyTHUKOBOT'O PAJIMO30HIUPOBAHMS 30HBI. TIepBas
30Ha — MPOCTPAHCTBO BOJIM3H CITyTHHKA, BTOpasi 30Ha — 00J1aCTh BHEITHEW HOHOC(EPHI,
BKJIIOYAsi BRICOTY M MAKCUMYM KOHIIEHTpaIuu cios F2 u TpeThs 30Ha — 00J1acTh BHYT-
penneii nonocepsl. [Ipu 3ToM HabII0Ja€TCSI 3AKOHOMEPHOCTD: C YAAJIEHUEM OT CITyT-
HUKa €ro JUarHOCTUPYIOIHE BO3MOKHOCTH OCJIA0JISIOTCS.
9.2.1.4 ObnacTth BOMM3M CIYTHUKA XapaKTEPU3YETCS MPEXKIE BCETO YacTOTaMU
OTCEYKH (CM. pHCYHOK 41) — T. €. MUHUMAJIbHBIMH YaCTOTAMHM, Ha KOTOPBIX MOTYT pac-
IIPOCTPAHATHCS PAAMOBOJIHEI ONPEACIEHHOr0 THIIA B Tu1a3Me — Ty, fos, fxs, TIE S YKa3BI-

BacCT HA TO, YTO UBMCPCHUC CIACIIAaHO Ha BBICOTC CITYTHHKA.

f—e

T7

¥,
:;:'g 4 Lunnomposinste pesowancet fently, n=12,
% —
22 ¥
S8 |xer-y?
» é'q

om Jemiiu

Pucynok 41 — Monorpamma BH3 ¢ 30HOM NJIa3MEHHBIX U IIUKIOTPOHHBIX
PE30HaHCOB
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YacToThl OTCEYKH CBS3aHbI C INIA3MEHHOM YaCTOTOM Ha BBICOTE CITyTHUKA fp cie-

AYIOIIMMH COOTHOUICHUAMMU:

O-KOMIIOHEHTA fo = fos,
X-KOMITIOHEHTAa fp2 = f 24 — fhis s,
Z-KOMIIOHEHTA fig =12 + fus s,

B oOsacti mia3MeHHBIX PE30HAHCOB YCTOMYMBBIE CHUTHAJIBI HA HMOHOTPaMMeE
HaOJII0/1al0TCS Ha CIIEIYIOIUX YacTOTax:

Ha IUTA3MEHHOM Y4acTOTE Ha BBICOTE CIIyTHHKA,;

Ha TUPOYACTOTE WU IIUKIOTPOHHOW YaCcTOTE Ha BBICOTE ciyTHUKA fus = eH/mc;

Ha IIMKJIOTPOHHBIX TAPMOHHKAX Ha BBICOTE CITyTHHKA Nifys, tme Ny = 2, 3, 4;

Ha BEpXHel MOPHIHOM YacTOTe Ha BBICOTE CryTHHUKA frs = / fi2 + fi2s ;

Ha BTOPOUM rapMOHUKE BepXHEH THOPUIHON YaCTOTHI Ha BBICOTE CITyTHHKA 2 frs.

KpoMe OCHOBHBIX TTMKOB, HAOJIIOJAIOTCS JOTIOTHUTEIBHBIC TTHKH, XapaKTePU3y-
IOIIME PACcIIPOCTPAHEHHE YIEKTPOCTATHUECKO BOJIHBI MIIM PE30HAHCHBIE SIBJICHUS ITH-
K00Opa3HOTOo BUAa: MU(PYy3HBIC TTHKH, IJIABAFOIINE TUKH, ITMKH, OTHOCSIIUECS K CyMMe
VI PA3HOCTH YaCTOT OCHOBHBIX PE30HAHCHBIX MTUKOB, MUK YAAIEHHOTO pE30HAHCa, Xa-
PaKTEpU3YIOIINI THPOYACTOTY HA UICTUHHOW BHICOTE €r0 BOSHUKHOBEHHUS U T. 1.

OO0nacTh TUIA3MEHHBIX PE30HAHCOB MAET BO3MOYKHOCTh TOYHOTO U «HE3aBUCH-

MOTO» OT PacpOCTPAHEHUS PAJAUOBOIH ONpeAeTeHHs re0(hU3NISCKIX XapaKTePUCTUK
cpelbl — KOHIICHTPAIMU DJIEKTPOHOB M HANPSDKEHHOCTH MArHUTHOTO TOJIST BOJIHM3H
CIyTHHKA.

9.2.1.5 Bropast 30Ha, KOHTpOJIMpYeMasi BHEITHUM 30HIMPOBAHUEM, HAYMHACTCS,
KaK ¥ TiepBasi, BOJIM3H CITyTHHKA U 3aKAaHYMBACTCS HA BBICOTE MAKCUMYyMa 3JICKTPOHHOM
KOHIIeHTpanuu. OCHOBHBIM HHCTPYMEHTOM 3/I€Ch SIBIISICTCS TEpecuéT hy- u hy-ciieoB
Ha noHorpamme B Ne(h)-mpodmnm BHEmHE HOHOCHEPHI, KOTOPBI BO MHOTOM aHAJIO-
TMYCH pacyéraM IO JaHHBIM Ha3eMHBIX HOHOrpamm. CrocoObl mepecdyéra BHEITHHX
MOHOTPAaMM, B OTJIMYHE OT HA3EMHBIX, JIUIIEHBI TPYIHOCTH Y4€Ta IIapaMeTpOB HOHU3A-
ruu B qoauae U Hke h(fmin). Ipu pacuére Ne(h)-npodureit Bo BHemHel noHochepe
HEOOXOIMMO YYHTHIBATh M3MEHEHUE TMPOYACTOTHI KaK (DYHKIMH BBICOTHI. | JTaBHBIM

UCTOYHUKOM OIIHNOOK SIBIISICTCS MPEANOI0KEHHUE, UTO PATUOBOIHBI PACIIPOCTPAHIIOTCS
110



PJ1 52.26.817-2015

BHU3 OT CIIYTHUKA BepTUKaIbHO. COBpeMEeHHbIE OOPTOBbIE HOHO30H I TOJKHBI OTJIU-
4aTh HEBEPTUKAIBHOE PACIIPOCTPAHEHHE C OOKOBBIM OTKJIOHEHHEM JIyda B MJIOCKOCTH
MarHUTHOTO MEpPUAHaHa OT BEPTUKAIBHOTO.

9.2.1.6 Tpetbst 30Ha — 30HA OMpeEIEICHHS TApaMETPOB BHYTpEeHHEH HOHOChEpHI
110 JAHHBIM CITyTHHKOBOTO 30HIUPOBAHHS — MOKET OBITh pa30MTa Ha JBE MOA30HKL. B

nepBoit u3 HuX foF2 u hmaxF2 Moryt ObITh Haitens! mocie pacuéra Ne(h)-npoduis mo

MOHOTpaMMaM BHEIIIHETO 30HANPOBAHMUSI, BO BTOPOM MOJIEIbHBIN MPO(UIb BHYTpEHHEH

HOHOC(HEPHI MOXKET OBITh ONPEICIEH M0 OTPAKEHUAM OT 3eMIIH (PUCYHOK 42).

oM
m_

S

l
0" 240" 510" 0% Mew®

Ne 8

1 u 2 — B3 Ha ct. PocroB-na-Jlony (47,2° ¢. 1., 33,7° B. 1.) 17:46 (1) u 18:15 (2);
3 — 3onaupoBanue ¢ MC3 UK-19 (47,2° c. 1., 43,0° B. 1.) 17:58:58 (BbIme hmaxF mo

JTaHHBIM BH3, HI)KE — MO OTPa)KEHHBIM OT 3EMJIM CUTHAJIaM).
Pucynox 42 — IIpodunu Ne(h) Bo BHyTpeHHEe# 1 BHelIHe#H noHOchepe, moy-

YEHHBIC MO0 TAHHBIM CITYTHUKOBOTO M HA3€MHOT'0 30HAupoBaHus 26 mapta 1981 roga

9.2.1.7 Haubonee xapakTEepHOW UYEpPTOW COBPEMEHHBIX HOHO30HJIOB JOJDKHA

OBITH BO3MOKHOCTH MMOJIY4CHUA I/IH(l)OpMaI_[I/II/I B PCIKHUME CUCTCMHOI'O PaIXO30HANPO-
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BaHUs. JTO O3HA4aeT, yTo, kpome B3 u H3, HazemHas cranuus B3 nomkHa peructpu-
poBatb noHorpammbl Bu3 u TU3 (umu OTU3) ¢ 6opta KA. [Ipu 3Tux yciaoBusx cras-
uus B3 3HaunTENBbHO paclIupseT 30HY, B KOTOPO OHA KOHTPOJIUPYET COCTOSTHUE HOHO-
cdepsl. Kpome undopmarun B3, ona teneps mosydaeT HHPOpMAIIIO 00 OOMIMPHOH
obnactu (oxoisio 5000 kM) Broas Tpacesl UC3 u3 nonorpamm Bu3. Ilpu TouHOCTH CO-
BPEMEHHBIX MOHO30HA0B (0KOJI0 15 KM 1o aerctByromieit rayoune u 0,1 MI' o va-
cTore) 310 no3BoiisseT noiayduTh Nc(h) mpoduie BHeNIHEH HOHOCHEPHI, B TOM YHCIIC
NmaxF (371€KTpOHHAs KOHIICHTpaIs B MakcumyMe F-o0mactu) v hmaxF (BBICOTA MakcH-
myma F-o0mactn), a Takxke 1o h'(f)-kpuBbIM oTpakeHuUs OT 3eMIIH OIICHUTD OJIUH Tapa-
METpP BHYTPEHHEW HOHOC(EPHI, HATPUMED, MOTYTONIIHUHY 00JIACTH B MapadOINIECKON
annpokcumanuu. Ilomydaemple 374€Ch kK€ TPAaHCMOHOIPAMMBI JOMOJHUTEIBHO IAKOT
CBEJICHUS O COCTOSIHUM MOHOC(EPHI BIOJb BTOPOIl MOJIOCHI ONPEAEIEHHS TapaMeTPOB
BHyTpeHHel noHocdepsl. [locnennue cBeeHns B OCHOBHOM OTHOCSITCSI K KpyITHOMAc-
MITa0OHBIM M MEJIKOMAcCIITA0HBIM HEOAHOPOJHOCTAM HOHOC(Ephl. Bo3MoxHBI pa3iny-
HbIE CXeMbI paboThl cTaHuu B3, 000pyaoBaHHOMN anmapatypoil CUCTEMHOTO Paaro-
30HAUpoBaHus. JlJig TOro 4ToObl HE MPEPHIBATh JUIUTEIbHbIE U LIEHHBIE PsIibl HA0JIO-
neHud, npoBoauMbix MHOTUMH CII noHOChepHbIX HAOMIOJEHUN YK€ B TEUEHUE He-
CKOJIBKHX JIECATHIICTUN Yepe3 KaxKJble 15 MUHYT MOKHO, HallpuMep, pEKOMEHI0BaTh
caenyromuii pexxum. [Ipu orcyrctBun MC3 ¢ HOHO30HAOM B 30HE PaIUOBUIMMOCTU
KOHKpPETHON Ha3eMHOW cTaHuuu B3 oHa mpoBoauT craHgapTHoe 15-MuHyTHOE (MU
OoJee yacToe B CrielMaNIbHBIE JIHU) 30HANpOBaHre noHochepsl B pexumax B3 u H3.
[Tpu nosinenun KA B 30He BUAUMOCTH HOHOC(EpHOU cTaHu B3 ero 6opToBas ar-
naparypa nepeBOJAUTCS B PEXKUM, IPU KOTOPOM MOJIy4eHHbIE HOHOTpaMMbl BH3 371€ch
e nepenarorcs Ha 3emunro. Ha ctaniuum B3 U3 3THX CUTHATIOB BBIIEISIOTCS CHHXPOHH-
3UPYIOLIME UMITYJIBChI, KOTOPbIE YIIPABISIOT paboToM nepeaaryrka cranuuu B3 Takum
00pa3oMm, 4TOObI €ro U3Iy4eHHE TOMaI0 B COOTBETCTBYIOIINE BPEMEHHbIE U YaCTOTHBIE
«OKHay» MPUEMHOMN anmnaparypbl 00pTOBOTO HOHO30H/IA.

B stom cnydae Ha nonorpamme BH3 peructpupyrorcs curnansl OTU3, koTopsie
BMecTe ¢ moHorpammoii Bu3 nmoctynaiot Ha 00paboTky Ha craniuio B3. Takum oOpa-

30M, Ha cTaHluKu B3 0IHOBpEMEHHO JTOJKHBI pEruCTpUpOBaThCs HoHorpammel B3, H3,
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Bu3 u OTU3. B ciyuae, ecnu uzydenue nepenaruyuka B3 He cieayer ucnosib30BaTh 1o
KaKUM-JTHOO0 TeXHWYECKUM (WIJIM MHBIM) IPUYUHAM JJIS TIOJIYICHHST TPAHCHOHOTPAMM,
pSI CUCTEMHOTO paauo3oHaupoBanus coctout u3 B3, H3, Bu3 u TU3, rae nocneanuii
MOJyYAa€TCd HA OCHOBE HCHOJIb30BaHUS YK€ HE MEPEAAIOIINX, & MPUEMHBIX LIETECH

HOHO30HA4a.

9.2.2 ABTOMaTHyecKasi U MHTEPAKTHBHAsA 00padoTKa JaHHBIX CIYTHHKO-

BOI'0 30HIMPOBAHUA

9.2.2.1 3apauu aBTOMATHYECKOIi 00pabOTKH

O0paboTKa HOHOTPaMM, TOJIYYEHHBIX CITyTHUKOM, IPOU3BOAUTCA Ha 3emie. Oc-
HOBHBIM PEXUMOM 00paOOTKHU SABIISIETCA aBTOMAaTUYECKUN. 3a1ayaMu 00pabOTKH SIBJISI-
IOTCSL:

- AaBTOMAaTHYECKOE BBIJIEJICHUE CIEI0B OTPAKEHHSI OOBIKHOBEHHON U HEOOBIKHO-
BEHHOU BOJIH, a TaKK€ MEIJIEHHOW HEOOBIKHOBEHHOW BOJIHBI — Z-MOJBI (B cCllydae ee
IPUCYTCTBHUS), CIIEOB OTPAXKEHUSI OT 3€MJIM Ha MOHOTpaMMax BHEIIHETO 30HAMpOBa-
HUS;

- aBTOMATHYECKOE ONPEJEICHUE YACTOT OTCEYEK HAa MOHOTPaMMax BHELIHETO
30HUPOBAHMS;

- aBTOMAaTHYECKOE ONPEEIECHUE YaCTOT OCHOBHBIX IJIA3MEHHBIX PE30HAHCOB;

- aBTOMATHYECKOE OIpeIeICHHEe KpUTHIeCKOH YacToThl fOF2;

- pacy€T BEPTUKAIBHBIX NPO(UIEH NEKTPOHHON KOHLIEHTPALMU IO BbIIEJICH-
HBIM ClieJilaM OTpakeHnH (0OOBIKHOBEHHON M HEOOBIKHOBEHHON MOJIaM);

- pacu€T KPpUTUYECKON YacTOThI BIOJIb OPOUTHI CITYyTHUKA MO JaHHBIM 00 U3Me-
PCHHUU JMHAMUYECKHUX BBICOKOYACTOTHBIX (nanee — BU) criekTpoB B Anana3oHe 4acToT
ot 0,1 mo 20 MI'Li;

- pacu€T JOKaIbHOU IMJIA3MEHHOW YacTOTHI (M JIOKAJIbHOM KOHIIEHTPALIMH dJIEK-
TPOHOB) BJI0JIb OPOUTHI CIyTHHUKA 110 TaHHBIM 00 u3MepeHuu JuHamuueckux BY crek-

TpoB B auama3oHe 9actot ot 0,1 mo 20 MI';
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- obecrieyeHre MHTEPAKTUBHOM 00pabOTKH MOHOTpaMM M AuMHaMuueckux BY
CHEKTPOB M KOPPEKIIUU aBTOMAaTHYECKH 00pabOTaHHBIX MOHOTPAMM U TUHAMUYECKUX
BY criekTpoB B ciIy4ae HU3KOTO KaueCTBa MOHOTPAMM M CIIEKTPOB WJIN B CIIOKHBIX CITY-
YasiX (CUIIbHBIX TEOMAarHUTHBIX BO3MYIIEHUSIX, HOHOC(HEPHBIX HEOJHOPOTHOCTSIX U TIPU

HaJIMYWMHU HAa HOHOT'paMMaX MHOKCCTBCHHBIX CJICI0OB OTpa)KCHI/Iﬂ).

9.2.2.2 OnpenesieHne YaCTOTHOIO AUANA30HA, 3AaHUMAEMOI0 HOHOTPAMMO,

u Kpl/ITH‘leCKOﬁ HacToThl

Kak n3BectHO, HOHOC(Epa OTpaXKaeT PaUOBOJIHBI, YACTOTA KOTOPBIX HUKE KPH-
THUYECKOM 4acTOTHI INIABHOTO MakcuMmyMma noHochepsl foF2. Takum oOpa3zom, Bo BHEIII-
HEH noHOC(Epe YPOBEHD 3JIEKTPOMATrHUTHBIX IIYMOB B JHANA30HE HIDKE KPUTHUECKOM
Y4aCTOThI IOBOJIBHO HU30K. ECIIM 9acTOTHI MPEBBIMIAIOT KPUTHUECKYIO YACTOTY, TO JIFO-
Oble 3JIEKTPOMArHUTHBIE CHTHANBI (CHTHAIBI paguoBemareabHeix KB pagnocranimii,
pa3IMYHBIX CHCTEM CBSI3U U TIP.) MPOHUKAIOT BO BHEIIHIOK HOHOCHEPY, MPU ITOM pe-
THCTPUPYEMBIH YPOBEHB DJICKTPOMArHUTHBIX IITYMOB PE3KO BO3pacTacT.

B03M0KHO HCIONB30BaHUE U3MEPEHHUS dJCKTPOMArHUTHOTO (DOHA, MPOU3BOIM-
MOTO Ha KaX10# paboyeil yacTOTe MOHO30H 1A Mepe/] HauajioM CeaHca 30HIUPOBaHuU.
YacToTa, Ha KOTOPOil yPOBEHB IIYMOB PE3KO MOBHIIIAeTCs (M Ha 00JIee BBICOKMX 4acTo-
TaX OCTa€TCs BBHICOKMM II0 CPABHEHHMIO C HIDKHUMH 4acTOTaMHM), 00O3HA4YaeTcss Kak
IPEANONIOKHUTEIbHAS KPUTHYECKasi yacTota 0ObikHOBeHHOM BOJHBI (foF2),, u B nasb-
HEWIIIEM aHaIu3 TPOU3BOAUTCA B 4acTOTHOM auamna3zone ot 0,1 MI' no npeanomnoxu-

TENILHON KPUTHYECKON YacTOThl HeoObIkHOBeHHOU BOHBI (fxF2),, onpenernsemoii mo

dbopmye:

4( f,F2)2+( fyF2)? F2
(foZ)p:\/ f - fH +fH2 ’ (8)

IZIe UHACKC P MOKAa3bIBAET, YTO JAHHBIEC 3HAYEHUsI HOCIT BEPOSITHOCTHBIN XApaKTEP U
HE OKOHYATeNIbHBI, TO €CTh OIpPEAENIEHbl MPOrpaMMOil aBTOMaTHYECKON 00pabOTKu

HOHOI'PaMM H Tpe6YIOT MHWHUMMU3ALIUN HCBA3BKU MCIKAY OHpeI[eJ'IéHHI)IMI/I qaCTOTaMH,
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fuF2 — rupouacrora B makcumyme obnactu F, onpenensemas n3z moaenu IGRF

(International Geomagnetic Reference Field — MexmynapoaHoe 0TC4€THOE reOMarHuT-
HOE I10JIE).

YrpoméHHbII BapUaHT — aHAIN3 MPOU3BOIUTCS B mramna3one 9actot ot 0,1 MI'y

1o [(foF2)p + 1 MI'].
9.2.2.3 OnpenesieHue 4acTOT OTCEYEK HA BHICOTE OPOMTHI CIIyTHUKA

OnHUM U3 OTJIMYMTENIBHBIX CBOMCTB MOHOTPAMM BHEIIHErO 30HIWPOBAHUSI IO
CpPaBHEHMIO C HOHOrpamMMaMmu B3 ¢ moBepXHOCTH 3eMIIU SIBISETCS HAJIMYUE TUIa3MEH-
HBIX PE30HAHCOB.

Ha pucynke 43 (monorpamma cnytauka Kocmoc-1809) o yposato BU mrymoB u

0 YBEJIMYCHUIO IIYMOB Ha caMoi noHorpamme onpeaensiercs (foF2)p.

Pucynok 43 — MoHoTrpaMma BHEIIIHETO 30HMPOBAHUS C YKa3aHUEM PE30OHAHC-
HBIX YaCTOT
B nanpHeiiem aHanmu3 npou3BOIUTCA B 4acTOTHOM jauanazone ot 0,1 MI' no
[(foF2), + 1 MI'ny]. Yacrora (foF2), Ha naHHOW MOHOTpaMMe paBHA MPUOIU3UTEIHEHO
3,7 MI'. O6mwmit ananu3 npoBoauTcs B nojoce ot 0,1 go 4,7 MI'u. HauGosee Touno
rupoyactoTa fuys onpenensercs mo HauWBBICIICH TapMOHUKE, HAOJF0aeMOl Ha MOHO-
rpaMme.
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B nmanHom cimyuae 3T0 3 rapMOHHKa, YacTOTa KOTOpPOil paBHa ~ 2,76 MI'n. D10
MO>KHO ITpoBepuTh Takxke 1o moaenu IGRF. Torna rupoyactora pasna 0,92 MI'n. Co-
OTBETCTBEHHO, 3TO JIEBBIA U3 JIBYX OJM3KOPACIOJIOKEHHBIX PE30HAHCOB B JAHMAIa30HE
ot 0,9 1o 1 MI'n. Tora npaBbIii pe30HAHC — 3TO JOKAJIbHAS IUIa3MEHHAs JacToTa fos.

Hcnonb3ys popmyis (9), I€TKO paccuuTaTh BCE OCTAIBHBIC YaCTOTHI.

[af2 + £2
fxs = 74f0$+ This + Tus -

2 2 !

frs = Vfozs + fI‘%S ;
. |13+ Fis  fus - (9)
s = 5

2 2 !

-y
Hs fxs )
fxzs_fozs
Hs=35,6 ——=.
° fis

Bce BennunHbI, 3aBUCSIINE OT BBICOTHI, OEPYTCSl B OKPECTHOCTHU CITyTHUKA. Pa3-
MEPHOCTh MOJYJII BEKTOpa HaNPsLDKEHHOCTH MATHUTHOTO IOJISI B OKPECTHOCTH CITYT-
HUKa Hs OyzneT BeIpaskeHa B MUKPOTECIIaX, €ciid pazMepHOCTH fos 1 fys BEIpaxkeHb! B Me-
rarepuax.

B nanbHeiiiemM npou3BOAMTCS MUHUMM3ALMs HEBA3KU MEXIYy BCEMH OIpese-
JAEHHBIMU YaCTOTAaMH U MPOU3BOJIUTCS a0COJIOTHO TOYHAS MPUBSA3KA HOHOIPAMMBI O
4acTOTaM OTCEYKH. 3Hast 4acTOThl OTceuku U yacToThl foF2 u fyF2, 3amyckaercs anro-

PUTM pacCliO3HaBaHUA 06pa3a CJICAOB Ha NOHOI'paMME.

9.3 Od0paboTka pe3yJbTaTOB pajnoToMorpadumn

9.3.1 YpaBHeHusi HA0I01eHU I

B mpocreimem cnyyae GPS-nmpuémunk ninn ['JIOHACC-nipuéMHMK — 3TO HH-
CTPYMEHT, U3MEPSIOIINN BpeMs TPOXOKACHHUS CUTHAJIA OT CyTHUKA k 710 mpuémHuka
I. Eciiit 9TO BpeMsi yMHOKHTB Ha CKOPOCTh CBETa B BAKyyMe ¢, HaOJltojacMast BEJIMIHHA

(TICeBA0IaTILHOCTH ) MOYKET OBITH TIPEJICTAaBIICHA B BUIE KOMOWHAIIUN T€OMETPUIECKOTO
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PaCCTOSIHUS MEXK]Ty CIYTHUKOM K ¥ MPUEMHHUKOM | pik(t), OIIMOKH CUHXPOHM3AIUHU Ya-

coB npuémuuka JX(t), olMOKN CHHXpPOHU3ALMK YacoB cryTHHKA Oi(t), 3amepKkeK, Bbl-
3BAHHBIX PACIPOCTPAHEHHEM CHTHaNIA depe3 nonocdepy, IX(t), n pacmpocTpaneHmem

CUTHaJIa yepe3 Tpornochepy Tik(t). O06e 3aepKKU UMEIOT JIMHEHHYIO Pa3MEpPHOCTh U
MIPEICTABIISTIOT COO0I COOTBETCTBYIOIINE JEHCTBYIONTNE PacCTOSHUS. Takxke 100aBIIs-

€TCs ITyM B HaOJIIOICHUSX, CBA3aHHBIN, HAIIPUMEP, C MHOTOJIYYEBOCThIO U HECTAOUIIb-
HOCTBIO (pa30BOrO IIEHTpa aHTEeHHBI TpuéMHUKA. HabrogaeMble ceBao1aIbHOCTH (Plki
u szi — 0003HaYCHUS U3MEPCHHI TICEBI0JANBHOCTEH Ha yactoTax f; m f) u ¢da3zoBbie

m3mepenus (LX; u LK — 0603nauenns m3mepennii pa3 na yacrorax f; u f,), BepaxkeHHbIe

B METpax, MOKHO 3alMCcaTh CIEIYIOUUM 00pa3oM:

PE(0) = pff(t) + I () + TH(8) + ¢ [8;(2) - 85(8)] + &,

Py(t) = pif(8) + I (8) + TR5(1) + ¢ [8i(t) - 8*(D)] + &

LY () = pf(t) +NfiA, — I5(2) + Ti§ () + ¢ [8;(2) - 85 (D)] + &

L5 () = pff(t) +NxA, — I(0) + TH(0) + ¢ [§;() - 85(D)] + &, (10)

rJIE &1 » — CAy4alHbIE IOrPEUIHOCTH U3MEPEHNUH,

Nllfz { — YUCJIO JUIMH BOJH Ha COOTBETCTBYIOIIUX 4aCTOTaX.

VYpaBHeHus 11 (a30BbIX U3MEPEHUN (Llfi 151 ngi) BKJIFOYAIOT B ce0s1 HEOIHO3HAY-
HOCTb Nllfz ; A1, 2, PaBHYIO PacCTOSIHUIO MEXAy IPUEMHHUKOM U CIIyTHUKOM B MOMEHT

Havaya npuéma. MloHocdepHbie BKIIaabl B U3MEPEHHUS MICEBI0JATBHOCTH U (ha30BbIC U3-

MEPEHHUS MTPOTHUBOTIONIOKEHBI 110 3HAKY.
9.3.2 Curnajibl CHyTHUKOB

9.3.2.1 C xaxa0oro CryTHUKA U3JIy4atOTCSl CUTHAJIBI HA IBYX HECYIIUX YacTOTaX:
L1 Carrier Wave 1575,42 MI'n;, L2 Carrier Wave 1227,60 MTI'11. /IBe yacToThl HEO0XO-
JUMBI JUJIS1 CO3/1aHMSI BO3MOXKHOCTU BBIYHMCIIEHUS JUCIIEPCUM U €€ yUYéTa MpPU U3MeEpe-

Husx. C momonibio 6udaznoi manumnyssaiuu (180°) Ha cUrHaIbI HAJIOXKEH JBOUYHBIN
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mudpooit koa. LudpoBoit kox mpencraBiasieT coOON pe3yabTaT CIOKEHHUS «IICEBIO-
CITy4aifHOM MOCIEA0BATEIBHOCTIY U HH(POPMAITUOHHOTO COOOIICHHSI .

CrnosxeHre MPOU3BOIUTCS OMEPALUEN «CII0KEHUE 10 MoyIo 2». OHa He u3Me-
HSET JUIMHY KOJ1a, IOBTOPHOE CJIOKEHHUE MPHUBOJUT K UCXOJHOMY COOOIIEHHUIO, HAJIO-
YKEHUE UX JIpYT Ha JIpyra He BIUSET HA CIOCOOHOCTH PACIO3HATh COOOIIEHNUE.

9.3.2.2 OcHoBHBIMU THUTIAaMU (HOPMATOB JaHHBIX, C KOTOPHIMU HEOOXOJIMMO pa-
00TaTh Ha ATane BOCCTAHOBJIEHUS TPEXMEPHOTO pacHpeIeIeHUs dJEKTPOHHOW KOHIIEH-
tpanuu 111 BOPT, sBistoTcs qBonyHble (opMaThl TaHHBIX TPUEMHHUKOB U TEKCTOBBIM
dopmat RINEX (Receiver Independent Exchange Format — popmat He3aBrucHMOro 00-
MEHa MPUEMHUKOB), TIPe0Opa30BaHUE B KOTOPBIA MOXET OBITh MPOU3BEIEHO IITAT-
HBIMH YTUJIMTaMU KOHBEPTUPOBAHMSL.

JIBonuHble (ailsibl UMEIOT QopMathl, ceHUPUUHBIE IS KaXKJIO0TO MPOU3BOIM-
TeJsl MpUEMHHKA, HO BCETJ]a COJIEpPKAaT CaMylo TOJIHYI0 MH(OpMAaIKIO, BKIIOYas BO3-
MO’KHbIE 0COOEHHOCTH NPUEMHHUKOB, CBOMCTBEHHBIE TaHHOMY IIPOU3BOIUTEITIO.

TexkcroBele (aiinsl RINEX 00b14HO cOlepKaT 3aMEeTHO MEHbIIE HHPOPMALIUH 110
CPaBHEHUIO C IBOUYHBIMH, 3aHUMAIOT OOJIBIIIE MECTA HA HOCUTENSIX, HO 00JIee TPOCTHI
JUIS TPOTPAMMHOTO CUUTBIBAHUS U MPUTOAHBI JIJII POCMOTPA TEKCTOBBIMHU PEJIAKTO-
pamu. Kpome Toro, ¢popmar daiino RINEX He 3aBUCUT OT mpousBoauTeIei mpuém-
HUKOB, 33JICICTBOBAHHBIX B U3MEPEHUSX.

JUist oCyleCTBIEHUS MPOCTPAHCTBEHHO-BPEMEHHBIX PaTUOTOMOIpapUUecKux
PEKOHCTPYKIUI pacipeiesIeHus 2JIEKTPOHHON KOHIIEHTPALlUU B HOHOC(EpPE UCTIONb3Y-
I0TCS JaHHBIE II100aJIbHBIX HABUTALIMOHHBIX CUCTEM, KOTOPbIE BKJIKOYAIOT B c€0s JaH-
Hele npuéMHubIx CII nonochepnsix Hadmonenuit B popmare RINEX u 15-munyTHbIE
ademepunl ciyTHUKOB B hopmare SP3. B RINEX-daitmax conepkarcs pa3oBbie naH-
Heie L1 u L2 ((pa3oBbie 3a7epKKH, U3BECTHBIE C TOYHOCTHIO O HAYAJIBLHOTO LIEJIOr0
YyuCia IUKIOB) U JIAHHBIE 110 TPYIIIOBBIM 3aepKKaM (IICEBI0IATbHOCTSIM) Pﬁ u szi.

9.3.2.3 I'maBHO# W3MepseMOW BEIWYUHOW NJIsi OMPENETICHUs OTHOCUTEIHLHOTO
[19C (¢ TOYHOCTBHIO 10 HEM3BECTHOM MOCTOSIHHON BEJIMYMHBI) ABJISIOTCS (ha3bl HECY-
mux gactor L1 u L2. JlonomauTtensHOM nHpOpMaIien, o0ecreunBaronie rpyoyro

OIIEHKY MOCTOSIHHOU cocTtaiistonie [19C, MOryT mocnyKuTh U3MEpEeHUs TPYHIOBBIX
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3a7iepkeK (KOIOBbIE M3MEPEHHMsI) Ha TeX )K€ ABYX HECYIIMX yacToTax. Taxke A Jo-
MOJTHUTENIBHBIX Pacy€TOB, CBSI3aHHBIX C BBIUMCICHHEM TapaMeTPOB HOHOC(HEPHI, MOTYT
TpeOOBATHCS U3MEPEHHUS JOMIIEPOBCKOIO CMEIIEHUS HECYLIUX YacTOT.

9.3.2.4 MunuManbHBIM HAOOpPOM TaHHBIX, MpeAHa3HauYeHHbIX it PT-pexon-
CTPYKLUH, SIBISAETCS My4YOK Jydei. s kaxxaoro u3 jigydedl HEOOXOAMMO 3a/laTh €ro
IPOCTPAHCTBEHHOE IOJIOKEHUE, MOMEHT BPEMEHHU U UHTETpall BJIOJIb JTyda.

JlaHHBIE 10 MYYKY JIy4el MpeACTaBIIAIOTCA B TEKCTOBOM (aitnie. B mepBoii ctpoke
JOJDKHO OBITh YKa3aHO KOJIMYECTBO Jy4yed B IMydke (AJi1 YHOPOIIEHMSI CUHUTHIBAHMS
daiina). Kaxxnas mocneayroias cTpoka NpeIcTaBisieT co00i TaHHbIE 10 OHOMY JIy4y
U COJICP)KUT BOCEMb YHCEll, pa3IeTEHHBIX MPOOETaMH:

- IEKapTOBBI KOOPJIMHATHI X, Y, Z IEPBOr0 KOHIIA Jlyya B CUCTEME OTCYETA, CBSI-
3aHHOH ¢ TIeHTpoM 3emun (OcH X, Y JieXaT B IJIOCKOCTH 9KBATOPa, OCh X MepeceKaeT
HYJIEBOI MepuauaH, ock Y — 90-i1 MepuuaH, OCh Z MPOXOAUT YEPE3 CEBEPHBI MOJIIOC).
KoopauHatsl BeIpakeHbI B KWIOMETPAx;

- IeKapTOBBI KOOPIMHATHI X, Y, Z BTOPOTO KOHI[A JTy4a B TOH e CUCTEME OTCUETA;

- BpeMsi OT Hayajla CyTOK B CEKYHJIax;

- 3HaAUYEHUE UHTETpaja BAOJIb JTyJa.

[Tpumep nuctuHra (haiina TaHHBIX TTOKa3aH Ha pucyHke 44. JluckpeTusanus mo

BpeMeHH 10 MUH.

1843.96 3016.2 5291.26 20363.3 -8456.09 14569.1 45600 -63.390658981921419
1843.96 3016.2 5291.26 19780.1 -7416.93 15880.5 46200 -65.403995377767359
1843.96 3016.2 5291.26 19175.2 -6284  17069.4 46800 -67.480471137380633
1843.96 3016.2 5291.26 18561.4 -5056.76 18125.5 47400 -69.335612050677071
1843.96 3016.2 5291.26 17950.5 -3750.94 19040.4 48000 -70.82985899050054
1843.96 3016.2 5291.26 17351.6 -2367.55 19808 48600 -72.378998701016741
1843.96 3016.2 5291.26 16775.3 -916.757 20421.8 49200 -73.551728766112063
1843.96 3016.2 5291.26 16230.7 583.541 20877 49800 -74.553726029633353
1843.96 3016.2 5291.26 15724.3 2129.38 21170.7 50400 -75.629079916269404
1843.96 3016.2 5291.26 15262.8 3705.23 21300.3 51000 -76.46797139803688
1843.96 3016.2 5291.26 14851.4 5296.63 21265.2 51600 -77.231255239722728
1843.96 3016.2 5291.26 14492.8 6892 21065.7 52200 -77.543510722648392
1843.96 3016.2 5291.26 14189.3 8476.31 20703.4 52800 -77.610489451504947
1843.96 3016.2 5291.26 13940.9 10034.5 20181.8 53400 -77.728995918222708
1843.96 3016.2 5291.26 13746.6 11555 19504.4 54000 -77.775433696354682
1843.96 3016.2 5291.26 13603.8 13023.4 18676.7 54600 -77.688984909366937
1843.96 3016.2 5291.26 13531.8 14012.7 18012 55200 -77.773953117261257

Pucynok 44 — Ilpumep nuctunra ¢aiisia TaHHBIX
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B nanHOM ciydae mepBblii KOHEI[ Jiyda COOTBETCTBYET MPUEMHOMY ITYHKTY
HaOmoaerniit PTC, a BTopoit — cIyTHUKY.

9.3.2.5 BrIXogHBIMU JaHHBIMHU JOJDKHBI SABISTHCA (BCE (haiiibl TEKCTOBBIC):

1) MaccuBBI TPEXMEPHBIX CETOK.

Kaxnprit ¢aitn copepuT 3HaYeHUS UCKOMOM (PYHKIIMM Ha CETKE MocieioBa-
TEJIBHO Pa3BEPHYTOM MO BBICOTE, OJITOTE U MIUpPOTE. B KOHIIE Ka)XXa0ro psija JaHHBIX
10 BBICOTE W JIOJTOTE COJIEPKUTCS CHMBOJI TepeBOAa KOHIA CTPOKH. Kakawrid daiin
COOTBETCTBYET (PMKCUPOBAHHOMY MOMEHTY BpeMmeHH. KonudecTBa OTCUETOB IO BBI-
COT€, IOJITOTE U IIMPOTE PAaBHbI YKa3aHHOMY B KOH(UTYpallMOHHOM (aiijie Yucily uH-
TepBAJIOB IUTIOC oJIuH. Ms (haitsia cocTouT u3 pukcupoBaHHOTO Mpedukca array U HO-
Mepa 0TcuéTa Mo BPEMEHH;

2) xaptel [12C

Kaxnpiit aiin conepkut 3HaueHus BeptukanpHoro I119C, Ha ceTke nocienona-
TEJNBbHO pa3BEPHYTOM MO AOITOTE U LIMPOTE. B KOHIIE KaXX10r0 psiaa JaHHBIX MO J10JI-
rOT€ COJAEPKUTCSI CAMBOJI IEPEBO1a KOHIIA CTPOKH. Kaxxablid (paiin COOTBETCTBYET (PUK-
CUPOBaHHOMY MOMEHTY BpeMeHHU. KonnuecTBa OTCYETOB MO JOJTOTE U IIKUPOTE PABHBI
yKa3aHHOMY B KOH()UTypallMOHHOM (aiiiie Yuciay MHTEpBaJoB mitoc oauH. UM daiina
cocTouT U3 pukcupoBanHoro npegukca [19C u Homepa oTcuéra MO BpEMEHH;

3) 3aBHCUMOCTH HEBSI3KM OT HOMEPa UTEPALIUH.

3aBUCUMOCTb HEBSA3KM OT HOMEpa uTeparuu coxpansercs B ¢aiine df.dat B Buge
JIBYX CTOJIOIIOB UHCel, pa3aeaEéHHbBIX MPOoOeIoMm,;

4) pacTpoBbIc N300paXKCHHSI DICKTPOHHON KOHIICHTPAIMN HA 3aJaHHOW BBICOTE
U B BBIOpAaHHOM CE€YEHUH,

5) pactpoBsie u3oopaxenus kapTol [19C.

[Tpumep (aiina c pacTpoBbIM H300paKEHUEM pACTIPEACIICHUS AIEKTPOHHON KOH-

IIEHTPAIMN B BELIOPAHHOM CEUYCHHH MOKa3aH Ha pucyHKax 45, 46.

120



PJ 52.26.817-2015

Pucynox 45 — IIpumep kaptel [1DC

1050 a0 X L] 1) ax i Ld

Pucynox 46 — I[Ipumep pacnpeneneHus d1EKTPOHHON KOHIIEHTPAINK B BEIOpaH-

HOM CCUCHHNU

9.3.2.6 BxogHbpIMu TaHHBIMU 7151 BOCCTAHOBJICHUS PAIMOTOMOTpa)UIECKIX pas-
pe3oB nonochepsl s HOPT sBnstoTcs daiiiasl peructpaiiud U3MEHEHUsT Pa3HOCTH
¢dha3 mpeaAMETHOTO U OIIOPHOTO CUTHANOB, nojiydaembie ot [IAK HOPT.

B xaxnom BeixogHoM daitne [IAK HOPT conepxatcs 1Ba MaccuBa JaHHBIX: aM-
IUIMTYJA U B paJriaHax, a TakKe psJll aTpuOyTOB, XapaKTepU3YIOIIUX yCIOBUS MOTyYe-

HUS OTUX JaHHbIX. CMCOK aTpuOyTOB NpuBenEH B Tabnuie 12.
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Tao6numna 12— Cnucok rmodanbHBIX aTpHOyTOB JaHHBIX (aiina

O06o3Hauenune atpudyra B aiiie

3HauyeHue aTpudyTa

freq Yacrora [OHWCKpEeTH3alMU  3aMKMCAHHOIO
curHaia, I'n

start_time Bpewms Hauana 3anucu JaHHBIX B (popmare
ITTT-MM-IIJI Y4:MM:CC.mc

pass_id Vuukaneubli Ui gadHoro I[IAK kowm-

IIJICKCa I/II[CHTH(i)I/IKaTOp cCaHCa

max_elevation

MaxkcuManbHbIi yroJl BO3BBILICHHUS, [0-
cturaythiii IC3 3a Bpems ceaHca

sat_name MexayHaponHoe HaumeHoBanue MC3

sat_id Wnentudukarop MC3

station_name TpéxcumBonbHOe 0003HaueHue [TAK

station_id Wnenruduratop [TAK

lat [[upora pazmenienus [TAK, rpagycel

lon Honrora pazmemenus [TAK, rpagycel

height Bricotra pasmemenusi [TIAK, merpsl Han
YPOBHEM MOPSI

tlel ITepBas cTpoka 0aUNIMCTUYECKUX JaHHbBIX

tle2 Bropas cTpoka 0alsIMCTHUECKUX TaHHBIX

9.3.2.7 Nwmena Beixoaubix (aitmoB nns HOPT dopmupyrorcss B ¢gopmare
CTAITITMMIAAYUYMMCCHHMC300.nc, rae CTA — Tp€XCUMBOJIBHOE HAMMEHOBAHUE
I[TAK, ITTT — rog, MM — mecsn, /I — aenp mecsina, HYYMMCC — yacel, MUHYTBI U
CeKyH/IbI BpeMeHnu Hauana 3anucu, HUC3 — getbipéxcumBonibHoe 0003Hauenue NC3.

9.3.2.8 B mpotuiecce paboTsl THPOPMAITMOHHON TEXHOJIOTHH 10 BOCCTAHOBIICHHUIO
paguoToMorpaduueckux paspe3oB HoHOChEphl HOPMHUPYETCS HECKOJBKO BBIXOHBIX
daiinoB, coaepKalmx Kak pe3ylbTaTbl 00paboTku MH(OpMAIUMU, TaK U JAaHHBIE 00
YCIIOBHSIX ¥ IPOMEKYTOYHBIX PE3YJIbTaTaX pacuéTa pacrpeaesieHus JICKTPOHHON KOH-
IEHTPAIH HOHOC(HEPHI.

9.3.2.9 BeixoansiMu (paitiiamu nporecca 00pabOTKU SABIISIFOTCS:

- pe3yNbTaThl PEKOHCTPYKIIMHM pacTpeesieHus] dJIEKTPOHHON KOHIIEHTpa-
1uu <umst _ (aiina>.crf;

- pacTpoBoe H300paK€HUE paclpeAesieHue JJIEKTPOHHOW KOHIEHTpAIlUU
<ums _(aiina>.png;

- ¢aiin ycnoBuit 06padotku <ums _(paiina>.log;
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— ¢aiin ommbok 00paboTku <ums _(haiina>.err.
9.3.2.10 NUms daitna cogep UT BpeMs CEpeIMHBI CeaHCa PEruCTpallii JaHHbBIX,
u 3anuckiBaercsa B popmare [ TTTMMIIUYUYMMCC, roe I'TTT — rog, MM — mecs,
JJ — nenb mecsana, YYMMCC — yackl, MUHYTBI U CEKYHJIbI BpPEMEHU HadaJla 3aIlucH,
HanpuMmep, HazBaHue Qaitna 20090106234914.crf o603HauaeT TO, UYTO OH COJIEPIKUT pe-
3YyJIbTaThl PEKOHCTPYKIIUU 110 TAaHHBIM, 3apETUCTPUPOBAHHBIM B 23 yaca 49 munyt 14
cexkyH[ (£ 10 munyT) 6 staBapst 2009 rona. Bece 3HaueHUs BpeMEHU B CUCTEME XPAHSITCS
B MHPOBOM BPEMEHHU.
9.3.2.11 ®aiin ¢ pe3yiabTaTaMUd PEKOHCTPYKIUU PACTIPEEICHUS dIEKTPOHHOU
KOHLIEHTPALMU SIBJISIETCSA TEKCTOBBIM (DAISIOM U COJIEPAKUT TpU cTosOna: mupora (rpa-
yCBI), BEICOTA (KM) M 3HAUEHHE JIEKTPOHHOM KOHIIEHTPALMH B 3Toii Touke B 101 s1/m3,
[Ipumep coaep:kumMoro (IepBble S CTPOK) MPUBEIEH HUKE:
26.239279 0.000000 3.668087e-020
26.689730 0.000000 3.637319e-020
27.140180 0.000000 3.606551e-020
27.590631 0.000000 3.575783e-020
28.041081 0.000000 3.545015e-020
9.3.2.12 ITpumep daiina ¢ pacTpOBBIM H300paKECHUEM pacpeieICHUS dJICKTPOH-

HOU KOHIICHTpAIIUU MMOKa3aH Ha pUCyHKe 47.

10" m°
1000

300
800
700
600
500

a0
300

200

28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70

Pucynox 47 — IIpumep pacTpoBOTro 300pakeHUsI pacipeaesieHus dJIeKTPOHHON

KOHIICHTpAIun
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9.3.2.13 daiin ycnoBuii 00pabOTKHA COMEPKHUT yCIOBUS X0Ja 00paOOTKH J1aH-
HeIX. [Ipumep (aiina npeacTaBieH HUXKE:

$h={

decimator => 8,

relative_tolerance => 1,

sat_height => 1000,

t step => 50,

h_step => 25,

iter => 30,

bounds => [-800, 1200, 150, 850],

stations => {ysk => 46.96, por =>49.2, nog => 51.81, },

edges => {ysk => [55.425097, 2.4390028, 66.416402, 2.91033327], por =>
[27.059776, 0.162539851, 70.821042, 2.96651014], nog => [32.715471, 0.241339654,
70.81787, 2.89780657], },

sta_num => 3,

num_rays => 9123,

grid_rows =>41,

grid_cols => 101,

Id_t0 => -2300,

ig_I12 =>0.168477,

mf2_| => 4.1875e+011,

mf2_r =>6.75e+010,

mf2_ht => 227,

rec_l2 =>0.00948261,

rec | =>0.195833,

total => «0.800517 miny, };

Conepxxumoe ¢aiina umeeT cuaTakcuc cTpykrypsl HASH si3p1ka nmporpammupo-
BaHus Perl nis ynoOcTBa ero aBToMaTuueckoil MHTepIpeTanu. 3HaUeHUs TeMaTuye-

CKHX TIOJIeH TiepednciieHbl B Tabmuie 13.
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Taonuua 13— 3HaueHus TEMAaTUYECKUX MOJIEH

HaumenoBaHue nmoJisi

KomMeHTapuii K COIepKUMOMY I10JISA

decimator

Jlnst 06paboTKM U3 UCXOJHBIX JAHHBIX OepeTcs Kax-
noe <decimator> usmepenue (€CIM HCXOIHbIE JaHHbIC H3-
OBITOYHBI)

relative_tolerance

BenuunHa KOppeKInu pemieHus: peryaspu3upyonmm
npoduiem

sat_height Bricora IC3 Hax ypoBHEM Mopsi, KM

t_step [ITar ceTkn PEKOHCTPYKLIMM IO BJIOJb HAIIPABICHUS
MPOJIETA, KM

h_step [Ilar ceTku peKOHCTPYKIIMH MO BBICOTE, KM.

bounds MaccuB rpanui] 00J1acTU PEKOHCTPYKIIMH, ISl KOTO-
PBIX BBIBOJSITCSL PE3YJIBTATHl PEKOHCTPYKIIMH, KM OT FOXK-
Horo nyHkrta HaOmoaeHuid PTC nenoukn (MUHUMAabHAs
IIMPOTa, MAaKCUMaJIbHAs MAPOTAa, MUHUMAIbHAS BHICOTA,
MaKCHMaJibHasi BhICOTA)

stations KoopauHatel MCMoNb30BaHHBIX MpU 00pabOTKE MpuU-
€MHBIX YCTaHOBOK

edges [IIupota u yron Bo3psimeHuss UC3 B KpallHUX TOYKaX
HAOIIOACHUS IS KKJI0M MPUEMHOM YCTAaHOBKU

sta_num KonuyecTBO NMpuEMHBIX YCTaHOBOK, TAHHBIE KOTOPBIX
MCIIOJIH30BAJINCH JIJI1 00pabOTKH

num_rays KonunuectBo nzmepenuii

grid_rows KonruecTBo CTPOK B CeTKE PEKOHCTPYKITHH

grid_cols KosrdaecTBo cTOJIOIOB B CETKE PEKOHCTPYKITUU

Id_tO Pacctossaue ot Hamboiiee FOXKHOW MPUEMHON ycTa-
HOBKH JI0 HanOoJIee F0)KHOTO CTOJI01a (Havajia) CETKH pe-
KOHCTPYKITUU

ig_I2 OTHOCHUTENBHAS CPETHEKBAIpATHYHAS OIIMOKA, TTIOJTY-
YeHHas B X0JIe 110,100pa HAYaJIbHOTO MPUOJIMKEHUS

mf2_| 3nauenne NF2 mogoOpanHOTO HaYaIBEHOTO TIPHOITHU-
’KCHUS B TIEPBOM CTOJIOIC CETKH PEKOHCTPYKITHH

mf2_r 3nauenue NeF2 nmonob6panHoro HauaasHOTO MPUOIIH-
KCHHsI B TIOCJIETHEM CTOJIOIE CETKH PEKOHCTPYKIIUU

mf2_ht Hcnonp30BaHHOE 3HaYEHUE BBICOTHI Ciiost F2

rec_|2 OTHOCHUTENbHAS CPEAHEKBAIpaTUIHAS OIIHOKA, TTOJTy-
YeHHAas B X0JIC PEIICHUS 3a/1a4l PEKOHCTPYKITUH (BOCCTa-
HOBJICHUM MHTETPATHHBIX 3HAYCHUN)

rec_|_ OTHOCHUTENbHASI MAKCUMAJTbHAS OMNOKA, TTOJTyICHHAS
B XOJI¢ PeIIeHHs 3a7aul PEeKOHCTPYKIMH (BOCCTaHOBIIE-
HUW WHTETPAJTbHBIX 3HAYCHUN )

total Bpewmsi, 3aTpaueHHOE Ha COBMECTHYIO 00pabOTKY J1aH-

HBIX
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10 Coop, xpaHeHHe U BbI1a4a Pe3yJbTATOB HA0/II0AeHUIT MOTPeOUuTENAM

10.1 CpeacrBa cOopa u pacnpocTpaHeHHs reuoreopusnveckoii UHpopma-

110001

10.1.1 TesqekoMMYHHKAIMOHHBbIE KaHAJbI cBsI3H Pocruapomera

10.1.1.1 Jlng pemrenust 3a1a4d coopa U pacrpoCTpaHEHUS Teuoreopu3niecKoi
uHpopMaruu (B TOM 4ucjiae U MOHOC(EepHOU HH(pOpPMAIUHN), UCIIOJIB3YIOTCS MPEXKIC
BCEr0 TEJIEKOMMYHUKAIIMOHHBIE KaHalbl cBsi3u Pocruapomera.
10.1.1.2 PaGoTy (hyHKIIMOHAIBHBIX CUCTEM CHUCTEMBI TelecBsi3u Pocrunpomera
obecrnieunBaeT npex e Bcero noacucreMa Huzosoi cesa3u (ITHC), oTBeuaromnias 3a me-
penauy unpopmannu ot CII noHochepHbIX HAOIIOAEHHI B IEHTPBI IEPBUYHOTO cOOpa
JTAHHBIX, PACIIOJIOKEHHbBIE B TEPPUTOPUATILHBIX U 00JIaCTHBIX IleHTpax Pocruapomera.
[1o cTpykType 3anercTBoBaHHbIX TexHUUEeCKUX cpeacTB [THC pasznpensercs Ha:
— TIHC B palioHax ¢ pa3BUTON T€IEKOMMYHUKAITMOHHON HH(PACTPYKTYPOH;
— TIHC c tpyanonoctynuabsiMu CII nonochepHsix Habt01eHNI B palloHax ¢ He-
Pa3BUTON TEIEKOMMYHHUKAIIMOHHOW HHPPACTPYKTYPOH;
10.1.1.3 PaboTy ¢yHKIIMOHATBHBIX CHCTEM CHCTEMBI TelecBs3u Pocrumpomera
Tak)ke 00ecreunBacT BEJOMCTBEHHAS CETh CBSI3M, KOTOpasi B CBOIO OYepelb BKIIIOUACT:
— TMOJCUCTEMY KaHAJOB CBS3H;
— TPaHCIOPTHYIO KopropatuBHy komnbetoTepHyto ceTh (TKKC) «Mekomy;
— TIOJACHUCTEMY BEIOMCTBEHHOM AJIEKTPOHHOM ITOYTHI;
— TMOJICUCTEMY BEIOMCTBEHHOM TeneOoHNH;
— mojacucteMy HHGOPMAIIMOHHON 6€30MacHOCTH;
— TOJCUCTEMY YIPaBJICHUS;
— mnojacucteMy obecriedeHus: GyHKIUOHUPOBAHUS.
10.1.1.4 BenoMcTBeHHAs CETh CBSI3U 0Aa3UPYETCs HA BHIJICTICHHBIX aPEHI0BAHHBIX
MarucTpaJbHbIX U BHYTPU30HOBBIX KaHAJIAX CBSI3H, MPOMYCKHAs CIIOCOOHOCTH KOTOPBIX

He MeHee 64 KOUT/C U COCTaBIISIET:
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— Ha HanpasneHusx HIMC — YI'MC ne menee 64 x6ut/c;

— Ha HampaieHusix YI'MC — pernoHalbHbIA y3€l TEJIECBA3M HE MEHEe
128 xbut/c;

— Ha HaIpaBJICHUSX MEXKY PErMOHAJIBHBIM Y3JIOM TEJIECBA3U U MUPOBBIM Me-
TEOPOJIOTMYECKUM LIECHTPOM U Ha KaHajlax cryTHUKOBOHW cBsizu VSAT (Very
Small Aperture Terminal — manast cmyTHUKOBasI Ha3eMHAsI CTAHIIMS HE MEHEE
1024 (2048) xo6ut/c;

10.1.1.5 PaboTy ¢yHKIIMOHATBHBIX CUCTEM CHCTEMBI TelecBs3u Pocrumpomera
Takke oOeclieuynBaeT aBTOMATH3WpOBaHHas cuctema mepeaaun naHHbix (ACIL) —
MPUKJIAAHAs CUCTEMA, OCYIIECTBIISIIOIIAS OCHOBHBIE (PYHKITMHN Ha YpoBHsX Mozenu OSI
(Open System Interconnection — ctangapTHas MOJCIb B3aMMOJICHCTBHUS OTKPBITHIX CH-
cTeM) OT 4 10 7 ¥ KOMMYHUKaIMOHHbIE (yHKIIUKA HA ypoBHsIX oT 1 g0 3. V3met ACII]]
(YHKIITMOHUPYIOT HA CTHIKE PA3JIMUHBIX TEXHOJIOTHH, BKJIIOYAsi CTHIKOBKY Pa3IMYHBIX
uHTep(eiicoB, MEPEKOUPOBKY U MPEJCTABICHUE JaHHBIX U3MEPEHUH, MpeoOpa3oBa-
Hue (popmMaToB COOOIIECHUIN, aBTOMATU3UPOBAHHYIO MApIIPYTU3AIMIO COOOUIEHUH IO
MpU3HAKaM, NPUHATHIM B cucteMe Pocruapomera u BMO;

10.1.1.6 K TemekoMMyHHUKAITMOHHBIM KaHAJIaM CBSI3U OTHOCUTCS TaK)Ke CHCTeMa
nupKyssiporo pacnpocrpanenus: uadopmanuu (CLIP1) Pocruapomera.

CHPU Pocrugpomera wucnonb3yer texHojoruio MUTPA (MITRA -
Multiaddress Information TRAnsmission, MuoroaapecHas nepeaavya HHGOPMALUN) —
COBOKYITHOCTb ITPOTOKOJIOB, aJITOPUTMOB, TPOTPAMMHBIX M TEXHUUECKUX CPEJICTB, M103-
BOJISIFOIINX OPTraHU30BaTh BHICOKOHAIEKHYIO U SKOHOMUYECKH 3(DPEKTUBHYIO MHOTO-
aJipecHyto nepeaady (HaiyioB Mo CIyTHUKOBBIM KaHajaMm u [P-ceTsM. Dto mpukiagHas
cUCTeMa, KoTopas oOecreunBaeT nepenady 0ojabmux 00bEMOB HHDOPMALIMKM U3 TIEH-
TpOB 00pabOTKH K €€ MOTpeOUTENSIM M0 KaHaJIaM IIHPOKOIMOJIOCHOTO CITyTHHKOBOTO
BelIanus QeaepaibHOTo rocynapcrsenHoro yaurapHoro npeanpustus (PIYIT) «Koc-
MUYecKas CBsI3b» B nuana3zoHe ot 3,4 no 7/ I'T'1y (B HacTosiiee BpeMsi Ha4aTo BEIllaHUE

u B nuanaszone ot 10,7 mo 18 I'T'). Jomomusier Bo3moxkunoctu ACIIJl 1 TKKC «Me-
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KOM», MCHOJIb3YIOIINUX BBIJECICHHBIE KaHAJbl CBSI3M OTHOCUTEIIBHO HEBBICOKOM MpO-
IIYCKHOM CIIOCOOHOCTH, a TaKke o0ecreunBaeT nepenady Heo0xXoauMon nHpopMau

notpeouTessiMm, He moaAkIou¢HHBIM K ACIIJ] 1 TKKC «Mexom».

10.1.2 IIpoune kanaabl cBsi3u Pocruapomera

10.1.2.1 ins pemenus 3amad cOopa U pacpoCTpaHEHUs Teroreopu3ndeckoi
uH(OPMAIIUU UCTIONB3YIOTCS TaKXKe!

— CIYTHHUKOBBIC TEIEKOMMYHHUKAITMOHHBIC CHCTEMBI cOopa AaHHBIX Pocrumpo-
MeTa C UCITOJIb30BAaHUEM OTEUYECTBEHHBIX MOJSIPHO-OPOUTATBHBIX U T€OCTAIIMOHAPHBIX
KA: onepatusHsbiii coop nnbopmanuu ¢ miatdopm coopa nannbix (IICH), perpancis-
ruto naHHbeiX [1C]] Ha Ha3eMHBIC MyHKTHI TMpHUEMa, MOTYYSHUE TaHHBIX OT OOPTOBBIX
JATYMKOB OTEUECTBEHHBIX MOJSIPHO-OPOUTATBLHBIX U TeocTallMoOHapHBIX KA;

— aBTOHOMHBIE TYHKTHI TpUéMa reauoreopusndecko nHhpopMalu Hemocpe-
cTBeHHO ¢ 0opTa KA B KBa3MHENPEPHIBHOM PEKUME;

— UMEIONIMECS TEXHUYECKHE TelUoreo(Pu3ndecKue CpeicTBa MOHUTOPHUHTA,
BKJIFOYAsi HA3eMHBI KOMILIEKC puéma, 00pabOTKU U pacIpOCTPaHEHUs CITyTHUKOBOM
undopmanuu (HKIIOP) Pocruapomera, B ToM 4ucCIiie NOIEKAITUE MOACPHU3AIINHY;

— obmen undopmanueit mo npotokony FTP ¢ ucnonb3zoBanrem cetu MHTEpHET;

— JJIeKTpoHHAas mouta yepe3 Murepuer/»Mekomy;

— BHOBb OPTaHM30BAHHBIC BBIICJICHHBIC KaHAIIBI CBSI3U — ONTOBOJIOKOHHBIE, pa-
JMOPEJICHHBIC U TaK Jajiee ¢ MUHUMAaIbHOM MpoIyCcKHOM crnocoOHocThio 100 MoOuTt/c.

10.1.2.2 B nHacrosiiee BpeMsi OCHOBHBIM CPEJICTBOM MpuéMa-niepeaadyu T'eJifio-
reopu3ndecKor HHPOPMAITUH, B TOM YUCJIC U O COCTOSTHUHN HOHOCHhEpHI, sBiseTcs H-
TEpHET U BEJJOMCTBEHHAs ceTh «MekoM». B pamkax 3TUX ceTei NCMOIb3yTCS: TEXHO-
noruueckue cuctembl, ACIIJ[ «Iloroma» (B TOM umuclie, UCMOIB30BAaHUE MPOTOKOJIA
WMO-FTP, WMO — World Meteorological Organization, BMO), anexTpoHHas rmodra
e-mail (SMTP+POP3) u WWW (HTTP). Taxxe HCIIOJIB3YIOTCSI CITyTHUKOBBIN KaHA
«Murtpay, Tenerpadnas u Tenedonnas cethb. [lo TenedoHHON ceTn maHHBIC Mepesa-

IOTCA C IIOMOIIIBIO MOACMA, (baKca " T'OJIOCOM. I[JI}I anéMa U nepeaaiun CHYTHHKOBOﬁ

128



PJ1 52.26.817-2015

uHbOpMaIuu UCTIONB3YIOTCs oTAenbHble kaHanbl FTP B pamkax tex ke ceteil.

10.2 Opranuzanusi cOopa M nepeJayd JAHHBIX TIeJIHOre0(U3NMYECKHX

HAOJIIONeHU

10.2.1 Opranuzanusi cOopa JaHHBIX HAOMIOJACHHUM 0a3upyeTcs Ha HCIOJIb30Ba-
HUU TUIIOBBIX TEXHUYECKUX U TEXHOJOTUYECKUX pelieHuit aTerpupoBanHoi uudop-
MallMOHHO-TEJIEKOMMYHUKAIIMOHHON cUCcTeMbl Pocrujipomera, BKIItOUass POCCUMCKUMN
cermeHT Mudpopmarmonnoii cucremsr BMO.

10.2.2 Bce nupkynupyronyie B mojacucteMe coopa renmoreopuznyeckoi uudop-
Mall¥ JaHHBIE COMPOBOXKIAKOTCA METAJaHHBIMU, UX OIMUCHIBAIONIMMU. MeTagaHHbIe
co3iatoTcst Ha ypoBHE miatgopm coopa nanubix (CIT noHocepHbIX HAOIIOEHUI ), CO-
JIep’KaT YHUKAIbHBIA UACHTU(GUKATOP, CBEJICHUS O COJIEPKAHUH, MPOCTPAHCTBEHHO-
BPEMEHHOM MOKPBITUU U CBEJEHUS, OTPaXarolue cueuuUKy JaHHBIX HaOIIOEHUN.

10.2.3 Jlns cObopa AaHHBIX TeIMOTe€OPU3NYECKUX HAOIIOJECHUN HCIOIb3YeTCs
MPUKIIAAHON MPOTOKOJI OOMEHa JJaHHBIMHU Ha 0a3ze TpancmopTHoro nporokona TCP/IP

Y JICHICHTPATN30BaHHBIA MEXaHHU3M MOAKIFOUYCHHS (PUCYHOK 48).

MoHHTORHHE MoHuTopMHT MoHWTOpMHT MoHuTopUHr
nepegaqm Npes nprema npuema
ikt nepegasm nepegaym nepagaid
Ra AaHHLIX " OaHHLX AAHHLIX
1 i 1 . - 7'y
\ ANK TpaHCNOpPTHARA CPeas BIaMMOGEHCTEHA; ATK
MBK cETH L FouisTepsl_celeBos oDORYNOBaHAS NpOIpaMMHLE e CETH
TRE s CRBCTEE, TEXHW-ECHME CPROCTEA, CYTHUEOBLIA KaHARN, i
nepcaHan
CraHumn | | unr

"

Pucynok 48 — TexHosorust coopa JaHHBIX TeIUOre0U3nIeCKrX HaOII0ICHUH,
WCITIOJIB3YIOIIasi TEXHOJIOTHYECKHE CUCTEMBI CETH TellecBs3u Pocrumpomera

JlaHHasi TEXHOJIOTHsSI OOeCIeUunBaeT IMOJKIIOYCHUE JII000M TiaTdopmbl cOopa

JIAHHBIX K JJI000MY T0CTyITHOMY IIeHTpy cOopa aanHbIX (LICJI), ¢ mocneayromei peru-

CTpalleil B CUCTEME paclpeAesIEHHBIX JaHHBIX MHTETPUPOBAHHAST WHEOOPMAIIMOHHO-
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TEJIEKOMMYHHUKAIIMOHHAS CCTeMa cOopa u oOMeHa reodusndeckoit napopmarmeit (1a-
nee — UMTC) B kauecTBe MTATHOIO HCTOYHHUKA JAHHBIX, YTO CYIIECTBEHHO MOBBIIIAET
KUBYYECTh BCEH CUCTEMBI B 1IEJIOM.

10.2.4 B xauectse [IC]] MmoxxeT paccmatpuBaThest koHTposutiep uiu [1K, obGecne-
YUBAIOIIMHI Mepeaady JaHHBIX, MOIYJIb Mepeayl JaHHBIX KOTOPOIro pa3padoTaH ¢ Uc-
M0JIb30BaHUEM BHOIMOTEKH MHTErpanuu, BBINOJHSAIOMICH Bce (PYHKIMU amnmapaTHO-
nporpammuoro komiuiekca (AITK) TIC, u npomién coOTBETCTBYIOIIYIO CepTHU(UKA-
IUIO.

10.2.5 O6men nanHBIME B ceTH B3auMocBs3aHHBIX [[CJ/] B pesknMe «BBITAIKUBA-
Hue» (push) ocyiiecTBiseTcss MO €IUHBIM MOJIMTUKAM YIIPaBICHUS TaHHBIMU B YaCTH
pacnpoctpaneHust uHbopmaruu. s 3Toi 1enu npegycMaTpuBaeTcs MpuMeHeHne Ka-
TajJora pacrnpocTpaHeHUs WH(pOpMaAIMKU, KaK YaCTU aHAJOTUYHOIO OOIIECHUCTEMHOIO
KaTaJiora B COOTBETCTBHMH C 30HOM jaeicTBUs ceTu B3auMocBszanHbIX AITK IIC/I.

10.2.6 s obecnieuenust HAAEKHOCTH (DYHKIIMOHUPOBAHUS CUCTEMBI COOpa J1aH-
HBIX HaOJIOJICHUI U yNpaBiieHUs! (YHKIIMOHUPOBAHUEM T€OPU3NUECKUX U3MEPUTEIb-
HBIX KOMILJIEKCOB MPEAYCMOTPEHBI PE3EPBHBIE KAHAJIBI CBSI3W U MAPLIPYThI TOCTABKU
KPUTHYECKU BaXKHOW MH(OpMAIIUK C BO3MOKHOCTBIO UCIIOIb30BaHUsl YHUDUIIUPOBAH-
HBIX TIPOTOKOJIOB TMepeaadn JaHHBIX, OPraHN30BaHa PEryJisipHas MpoBepka GyHKIHUO-
HUPOBaHUS CUCTEMBI PE3EPBHOM CBSI3H.

[Ipumep BO3MOKHOM OpraHu3aiiid OCHOBHOTO (CILJIOIIHASI CTPEIKa) U Pe3epB-
HBIX (TYHKTUPHBIC CTPEJIKM) KaHAJOB CBsI3M W mnepenaun naHHbix u3z 3IMO «bop»
(ITonkamennas TyHrycka) npenacraBieH Ha pucyHke 49. OCHOBHOM MapHIpyT:

- cIyTHUKOBBIN KaHal cBA3U 31’ MO «bop» — CIyTHUKOBBIN OniepaTop KOHCTPYK-
Topckoro 6topo «Mckpa» (¢ ucnonb3oBanueM pecypcoB KA «Dkcmpecc-AM2»);

- BOJIOKOHHO-onThueckast aunus cBsizu (BOJIC) ¢ npomnyckHO# criocOOHOCTHIO
2048 xout/c — cayx6a ACIIJ] Cpennecubupckoro YI'MC (KpacHosipck);

- apeHJioBaHHBIC KaHabl CBs3M KpacHosipck — HoBocubupck, HoBocubupck —
Mockaa;

- BOJIC ¢ mpomyckHOl cmocoOHOCThIO KaHana ABuamerteiekom — DI'BY

«UIII'» (omepatop «AKAJIO Temekom»).
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ey
KA «3xcnpecc-AM2 0
B0 rpap.e.n. Q&-

«ABMaMBTTENEKOM?
(FPMLL}
Pocrugpome

Mockea

Pucynox 49 — Cxema cBsI31, OCHOBHOU U pe3epBHBIC MAPIIPYTHI NIepeaadn JaH-

HbIX ¢ CII nonocdepnpix Habmoaenuii [lonkamennas Tynrycka B @®I'BY «MIII»

10.2.7 TI0 mnatdopm cbopa maHHBIX Tenuoreodusnydeckor uHOpMaIUu
JTIOJKHO UMETh BO3MOKHOCTh aBTOMAaTHYECKOT0 OOHOBJICHUS CO CIIEIIUAJIBHO BBIICJICH-
HbIx 1i1g 3tor uenu B UMTC cepepoB. s 0oHTHOBPEMEHHOM IKCIUTyaTallul CPEJICTB
CBSI3M U MU3MEPUTEILHOTO KOMIUIEKCA HEOOXOIUMO O0EeCredeHue COOTBETCTBYIOIIUX

XapaKTEPUCTHK AICKTPOMArHUTHOW COBMECTHMOCTH.
10.3 Brigaua pe3y/ibTaToB reiuoreopu3nyecKkux Hadr01eHuii

10.3.1 O6mwmit noTok MH(pOpPMAIMK, MOCTYMAIOIMINA OT HA3€MHBIX U KOCMHYE-
CKMX CHCTEM HaOJI0JIaTeIbHONU CETH CIIYXKOBbI M MEXIyHApOJIHOTO oOMeHa, B I enno-
reo(pu3NIECKON CITyKO€ UCTIOMB3YETCS /TSl PEIISHUS CIeAYIONNX 3a/1a4:

- OIICHKH TEKYIIETO COCTOSHUS U TIPOTHO3a COJTHEUHON aKTHBHOCTH, MEKTTAHET-
HOMU cpejibl, MarHuTOoC(epsl, HOHOC(hEPHI U BepXHEH aTMOCHEpHI;

- KOHTPOJIS U TIPOTHO3a PAJIMAIIMOHHON 00CTaHOBKH;

- TMarHOCTUKU U3MEHECHHH COCTOSHUS MarHuToc(epbl, HOHOC(hEphl U BepxXHEH

atMoc(epsl, 3a CUET ECTECTBEHHBIX U aHTPOMOTEHHBIX (PaKTOPOB.
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10.3.2 OnepatuBHas U PEKUMHO-CIIPABOYHAS WH(GOPMAIIUS PACTIPOCTPAHIETCS
yepes:

- caut ®I'BY «MIII »;

- TenedoHHbIE aBTOMH(GOPMATOPHI (€KedacHble HOHOC(HEpHbIE U TPEXUACOBBIC
I€OMAarHUTHBIC IaHHBIE, €KECYTOUHbIE COTHEYHBIE U TEOMArHUTHBIC IAHHbIE);

- ceTb MIHTEpHET;

- ceTh aDOHEHTCKOTO Tenerpada mo CyTouHOM UKJIOTpaMME;

- aBTOMATH3MPOBAHHYIO CUCTEMY Tiepe/iauu qaHHbIX Pocruapomera («Iloromay);

- anrekTpoHHyto outy (E-mail);

- ka"Hasel GST WMO (rnobanbHast cucreMa TenecBssu BMO);

- IOYTY U BCE OCTAJIbHBIC BBIIICYITOMSHYTHIC KAaHAIIBI CBS3H.

10.3.3 Iotpeburenn obecrneynBalOTCs ONEPATUBHON TeIMOre0PpU3nIecKor MH-
dbopmarrieit B COOTBETCTBUU C BEJJOMCTBEHHBIM 3aKa30M U 3asBKaMU 3aWHTEPECOBaH-
HBIX BEJIOMCTB U OpraHU3allMii, B TOM 4Kclie U 3asiBkamu ctpad CHI'.

10.3.4 UndopmannonHoe obecriedeHne noTpeduTeneit (opranoB rocy1apCcTBeH-
HOW BJIACTH, OpTraHU3AIMM M HACEJICHUS ) TPOTHOCTUYECKON Tenoreo(u3ndecKoil nH-
dbopmanyy NPOXOJUT MO CIAESAYIOLIUM HANPABICHUSIM:

- ©KEJHEBHOE U IO 3alpocy ONEepaTUBHOE reiuoreopusnyeckoe odecrnedyeHme
NEeATEeIbHOCTH (efiepalibHbIX, MyHUIIUNIATEHBIX U MECTHBIX OPTaHOB HCIIOJTHUTEIILHON
Y 3aKOHOaTenbHOM Biactu Poccuiickon denepanuu;

- ©XKEeTHEBHOE 00ecrieueHre HaceaeHust MH(popMaluel 0 TeKYIIUX U 0XKHUIaeMbIX
resqroreoPpuanyeckux siBjeHusx Ha CoJHIe, B OKOJI036MHOM KOCMUYECKOM MPOCTPAH-
ctBe (OKII), marautochepe, noHOChEpE 1 BBICOKUX CIIOSX aTMOC(EPhI Yepe3 CpeCTBa
MaccoBOi HHGOpMAIIHH;

- exelHeBHOe obOecrnieueHne Poccuiickux M 3apyOeXHBIX OpraHu3aluil TeKy-
UMY JaHHBIMH M TIPOTHO3aMH COCTOSIHUS aKTUBHOCTH COJHIA, paUalluOHHON 00-
cranoBku B OKII, marautocdepsi, HoHOC(HEPHI U BHICOKUX CIIOEB aTMOC(hEPHI, YCITOBUH
pacIpoCTpaHEHUs PAAUOBOJIH, ITPOrHo3aMu pacnpeneieanss MITH Ha KOHKpETHBIX pa-
JMOTpACCax, a TAKXKE CIeNUAIbHBIMU TaHHbIMU (DenepalibHble OpraHbl 3aKOHOAATEIb-

HOM W UCIIOJHUTENbHOU Biactu Poccutickont @enepaunu, Pocrugpomer, MUC, PAH,
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PAMH, PX]1, PockocMoc, MuHOOOPOHBI, 3apyOeKHBIC HAYYHBIE, METEOPOTIOTHICCKUE
U TeopU3NYECKUe IICHTPHI U Ap.);

- @XKeJHEBHOE 00ecreyeHne Opranu3auii SKCTpeHHOM nH(opMaluen 0 BO3HUK-
HOBEHHH OTACHBIX U aHOMAJIbHBIX T€0()U3NMUECKUX U TeTUOPU3NIECKUX SBICHHM (COJI-
HEYHbIE BCIBIIIKH, T€OMarHUTHbIE OypH U HOHOC(EPHBIE BO3MYILIEHHUS, YXY/IIIICHUE pa-
JTUAIMOHHONM 00CTaHOBKH), MPUBOASIINX K U3MeHeHHIo nporpamm padotsl [1KK, BbI-
XOJTy U3 CTPOSI alnaparypbl CIIyTHUKOB CBA3U U Apyrux KA, a Takke Ha3eMHBIX TEXHH-
YECKUX CUCTEM;

- o0ecrnieueHre MeKBEIOMCTBEHHONW OOIIepOCCUICKON KOMIJIEKCHONW CHCTEMBI
onogemenusa Hacenenusd (OKCHMOH) undopmanueit 00 onacHbIX U aHOMAJIbHBIX I'e-
JIMOTe0(U3NIECKUX COOBITUSX;

- ©KeJHeBHAs PacChUIKa IPOTHO30B IO 3JIEKTPOHHOM TTouTe, hakcy ¥ KypbepcKas
pacchlIKa 10 COOTBETCTBYIOIIEMY IEPEUHIO OPTaHU3ALINMN.

10.3.5 B pamkax cneunanuszupoBannoro AIIK cymectByeT mpoienypa hbopmu-
pOBaHUS AAPECOB, KOTOpPAasi MOJATOTABIMBACT JAHHBIC JJII PACCHUIKH MOTPEOUTEISIM.
AIIK obecnieunBaetr ObicTpoe (hopmMupoBaHHE HHPOPMAIMOHHBIX MMAKETOB COOTBET-
CTBEHHO 3aIlpoCaM.

10.3.6 BrimyckaeTcst onepaTuBHAs M peKUMHO-CIIpaBOYHast HHMOpMaIus:

- eXe/IHeBHas cBojKa «O030p U MPOrHO3 KOCMUYECKOU MOTOAbIY;

- BBl B CYTKU BBIMTYCKAIOTCS MaTepHalbl, COAepKaliue HaOIroAaTeIbHbIe
JTaHHbIE U IMarHOCTUYECKHE OLICHKHU;

- TenrnoreoU3NIECcCKre MPOTHO3bI COTHEYHOW aKTUBHOCTH, COCTOSIHUS TeoMar-
HUTHOTO T0JIs, COCTOSIHUS HOHOC(hephl U paguanuoHHoi ooctaHoBku B OKII (kpaTko-
CPOYHBIE, CPETHECPOUYHBIE, JOATOCPOUHBIE);

- exXeHeeTbHbIe OroyieTeHn «I enmnoreou3nveckue qTaHHbICY,

- uHpopmanus 00 omacHbIX reiaroreodusndeckux spiaeHusx (OI'S). Jlanubiii
BUJ MTH(POPMAIH TOCTABJISETCS B CIIydasx, KOTJa Ha OCHOBAaHMH COJIHEYHOM, reoMar-
HUTHOU U noHOochepHOoil nHpopmaryu ¢ HazeMHbIX CII noHochepHbIX HaOMIOAEHUN U
1o HaOJIIOJEHUSIM HAa KOCMHUYECKHUX ammaparax, a TakKe JaHHBIX O MOTOKaxX 3apsiKeH-

HBIX YaCTHI] OKuJaeTcst win peructpupyercst O,
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10.3.7 IIpumepom BeITycKa 0030pa ¢ AMATHOCTUYECKUMH OIICHKAMU SIBIISICTCS
NOJIyCYTOYHBIM MPOTHO3 COCTOSTIHUSL OTAEIBHBIX 00JacTeil HOHOC(hEPHI MO PErHOHAM.
KpaTkocpouHblil TOMyCYTOUYHBINA MTPOTHO3 BKIIIOYAET B ceO4:

- Tekymue noHochepusie nanasie (MOHJIA) no cioro F2 (foF2 u M3000F2) o
ONOPHBIM MYHKTaM [JIsl CJIEAYIOIIUX PETHOHOB TeppuTopuu PP: monspHas miamnka,
30Ha MOJISIPHBIX CUSAHU, CPEJHHUE IIUPOTHI, BOCTOK, OT. B KauecTBe OMOPHBIX MyHKTOB
ucrnosb3yroTcs caeayromue CII nonochepHsix HaOMOACHMI: 00cepBaTOpusi UMEHU
Kpenkens (o. Xeiica), Canexapn, Mypmanck, [dukcon, Mocksa, Cankt-IletepOypr,
Xabaposck, HoBocubupck, Ilonkamennas Tynrycka, Pocros-na-Jlony, MaragaHn, Ami-
xa0an, TamkenT. fOF2 mepemaéres ¢ TOYHOCTHIO 0 ACCATHIX J0JCi Merarepra. B ciy-
yae foF2 > 10 MI'nm umdpa, COOTBETCTBYOIAs JECATKAM MeErarepii, OImycKaeTcs.
M3000F2 nepena€Tcst ¢ TOYHOCTHIO A0 JECATHIX;

- HOHOC(EepHBIE XapaKTePUCTUKH, MOTycyTouHble poruo3sl (MOHXA), nsaru-
JHEBHBIE TPOrHO3bl cocTostHUS noHOCPephl (IPOI'HO3) ans Tex xe pernoHos,;

- XapaKTEPUCTUKU MAarHUTHOW aKTUBHOCTH M CBEJICHUS O HaUaJllax U KOHIax Oyph
M0 JIaHHBIM MarHUTHBIX oOcepBaTopuii: Mocksa, [logkamennas TyHrycka.

10.3.8 I'emuoreodusnyeckas ciayx0Oa KakIble MMATh JHEH mepenaéT MeIraHHbIe
3HAYEHUSI U MIPOTHO3 OTKJIIOHEHUHN OT MEIUAHHBIX 3HAYECHUN NOHOC(HEPHBIX U MATHUT-
HBIX JaHHBIX, paccuuTanHbiil 1711 CII moHocdepHbIXx HAOIIONEHHUM CBOETO pPEerhoHa:
MockBa, PocToB 1 00001IEHHYIO U IPOBEPEHHYIO HHPOPMALIMIO BCEX PETMOHATBHBIX
LIEHTPOB.

10.3.9 E>xeMecsYHO BBITyCKAETCsl MPOTHO3 MOHOC(HEPHON U MarHUTHON BO3MY-
HIEHHOCTH Ha CeAYIOMMI Mecsll, paccuntanHbii 1711 CI1 nonochepHbIX HaOII0ICHUH,
BXOAmUX B 30HY 0TBeTCTBEHHOCTH DI'BY «UIIT» (kox [TPOT'HO3), n 0606ménnbIi
IIPOTHO3 pErMOHANBHBIX IIEeHTPoB Mypmanck, HoBocubupck, XabapoBck u TamikeHT.

10.3.10 BrimyckaroTcsi crienMagu3upOBaHHBIE TPOTHO3BI PACTIPOCTPAHECHUSI pa-
JIMOBOJIH:

- MeCs4HbIN nTporHo3 MIIY;

- CYyTOYHBIH, MATUCYTOYHBIN, MECSIUHBIN TPOTHO3 Auana3zoHoB OPY st KOoHKpeT-

HBIX paauoTpacc.
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11 MeTtpoJiornyeckoe, HOpMaTHBHOE M TeXHHYeCKOe o0ecreyeHHe HOHO-

c(epHbIX HAOMIOAEHU I

11.1 HayyHo-MeTOANYECKOE PYKOBOJACTBO HOPMATHBHBIM M METPOJIOTHYe-

CKHMM o0ecrneyeHueM HOHOCGepHBIX HAOII0IeHHiT

11.1.1 [Toxg MeTpOJIOTUYECKUM, TEXHUUYECKUM U HOPMATHUBHBIM OOECIeYeHUEM
MOHOC(EpHBIX HAOJIOCHUM MOHUMAETCS] CUCTEMa MPOTPAMMHBIX MEPOIMPUSITHH MO
CTaHJApTU3ALMU U METPOJIOTUH, HEOOXoAuMast JUIsl pa3pabOTKH, MPOU3BOCTBA U IKC-
TUTyaTalluy CPeICTB HAOIIOICHU, CO3/JaHusI TOBEPOUYHBIX JIA00PATOPHil, OpraHU3aIuu
TEXHOJIOTHYECKHUX MPOLECCOB U IPYrux paldoT, Ay oOecrieyeHus: eIMHCTBa U Tpedye-
MOI TOYHOCTH U3MEPEHUM, a TAKXKE JIJI1 TEXHUYECKOro 00CITyKUBaHUSI CPEACTB MOHO-
chepHOI HaOII0IaTEILHOM CETH.

11.1.2 lenpo METPOTOTHIECKOTO M HOPMATUBHOTO 00ECTICUeHUS HOHOC(EPHBIX
HAOJII0/ICHUH SBIISETCS CBOEBPEMEHHOE CO3/JaHUE U pean3alisl CUCTEMHO YBSI3aHHOTO
KOMILJIEKCa CTaHIApTOB U 3TAIOHOB Poccuiickon denepaum, MEXrocyJapCTBEHHbBIX U
MEXIYHAPOJHBIX CTAHJIAPTOB, HOPM M MPaBUJI, a TAKXKE METOJOB U CPEJCTB U3MeEpe-
HUM, TTOBEPKH, KaJTUOPOBKH, YCTAHABIMBAIOIIMX U 00€CTIEUNBAIOIINX €TUHCTBO, Tpe-
OyeMyl0 TOYHOCTb M JOCTOBEPHOCTh HM3MEPEHHIl MPH MPOBEACHHUH HOHOC(EPHBIX
HaOII0ICHUH, MOBbIIIeHUE 3((HEKTUBHOCTH HAOII0ICHUI, HEIOMYIIIEHUE HEJI0CTOBEP-
HBIX Pe3yJbTaTOB U3MEPEHMUIA.

11.1.3 B MeTponoruueckoe 1 HOpMaTUBHOE oOecreueHrne HOHOC(HEepHBIX HAOII0-
JICHUI BKJIFOUEHBI CIEAYIOUIME HAMPABICHUS JEATEIbHOCTHU:

- pa3paboTKa HOBBIX HOPMATUBHBIX IOKYMEHTOB, OOHOBJIEHHUE (II€PECMOTP, BHE-
CEHUE M3MEHEHMI) NEeHCTBYIOIMX HOPMATUBHBIX JOKYMEHTOB IO CTaHAAPTHU3ALUU U
o0ecIieueHunIo eIMHCTBA U3MEPEHUN Ha OCHOBAHUH COBPEMEHHBIX TpeOoBanuii Pocrus-
pomerta, Poccrangapra, BMO u ap.;

- pazpaboTka HOpPM, TIpaBUJI, TPEOOBAHMI, a TAKKE METOJUK 0OpabOTKH MOHO-
chepHbIX HAOIIIOICHMIA;

- MPOBEJICHUE HAYYHO-UCCIIEI0BATENBCKUX PadOT MO pa3paboTKe HEOOXOIUMBIX
CTaHJapTOB;
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- mpoBeieHNe QyHTAMEHTAIBHBIX M MPUKIIATHBIX HAYYHBIX UCCIICIOBAHUMN C T1e-
JIBIO CO3/TaHMs U (MJIM) COBEPIICHCTBOBAHMSI ATAJIOHOB €IUHUIT (PU3NUECKUX BEIMYHH,
METOJIOB U CPEJICTB MOBEPKH U KAITUOPOBKHU CPENICTB U3MEPEHUH, a TAK)KEe METOIUK U3-
MEpeHUH, pa3pabOTKH COOTBETCTBYIONIETO MPOTPAMMHOTO 00CCTICUCHHS,;

- CO3/laHME€ TTOBEPOYHBIX, KaJTUOPOBOUHBIX JTAOOPATOPUIA U APYTUX METPOJIOTHU-
YECKUX KOMIUIEKCOB JJi o0ecrnedeHnst HOHOChEpHBIX HAOII0ICHHI;

- IPOBEJICHUSI UCTIBITAHUM C IIETBI0 YTBEPKACHUS TUIIA, ATTECTALINS METOIUK 13-
MEpEHUH U NPOrpaMMHOT0 0OECIICUECHHUS;

- HOPMATUBHOE U METPOJIOTHYECKOE 0OecniedeHrne padboT 1o cepTuduKaiuu mpo-
JTYKIHUHU U CUCTEM MEHEIPKMEHTA KauecTBa.

HamnpaBnenust aesTeIbHOCTH IO HOPMATUBHOMY U METPOJIOTHYECKOMY obecrte-
YEHUIO0 HOHOC(EPHBIX HAOJIIOIEHUI coTlacyloTces ¢ aercTByromuM B Poccniickoit de-
nepauu GOHIOM roCyAapCTBEHHBIX CTaHAAPTOB, KOMILJIEKCOM HAallMOHAIBHBIX ATaJO-
HOB Poccuiickoit deneparuu, CUCTEMOM KaTalOrU3allul U CUCTEMOM cepTuuKaIiuu.

11.1.4 Peanuzanus paboOT MO0 HOPMATUBHOMY U METPOJOTHUYECKOMY obOecreye-
HUIO MOHOC(EPHBIX HAOIIOAECHNUN OCYIIESCTBIISIOTCS B COOTBETCTBUU C TPEOOBAHUSAMU
[0 CTaHJAPTU3ALHNN U METPOJIOTHM B JEHUCTBYIOIIEM 3aKOHOAATENbCTBE Poccuiickoit
denepainu U ¢ MOJOKEHUIMH 3aKOHOB Poccuiickoit deneparnuu: «O6 obecrieueHUn
eauHcTBa u3mMepeHui» Ne 102-d3 ot 26.06.2008 (nanee —3akoH), «O TEXHUYECKOM pe-
rynupoBanun» Ne 184-D3 ot 27.12.2002, a Takke B COOTBETCTBUM C TPeOOBaAHUSIMHU
CTaHJAapTOB, HOPM U NpaBuil ['0Cy1apCTBEHHON CUCTEMBI CTaHAapTU3auuu B Poccuit-
ckoit denepanuu, ['ocynapcTBEHHON CHCTEMBI OOECIEUEHHUsI €UHCTBA W3MEPEHUH,
["'ocynapcTBEHHOM CUCTEMBI KaTaJIOTU3alluH.

11.1.5 BeimonHnenue paboT o HOPMATUBHOMY U METPOJIOTHYECKOMY olecrieue-
HUIO MOHOC(EPHBIX HAOIIOACHUN B3aUMOCBI3aHO C TEMAaTUYECKUMU (PeiepaibHbIMU U
MEKTOCY/IapCTBEHHBIMU 1IEJIEBBIMU MIPOTPAMMaMU, B TOM YHUCJE C TaKUMHU Kak: Dejne-
pajbHas KOCMHUYECKas mporpamMma, BEIOMCTBEHHas IielieBas mporpaMma MuHIpom-
topra «lIpoBeaeHue pyHaaMeHTaATIbHBIX UCCIICIOBAHUHN B 00JIACTH METPOJIOTUH, Pa3pa-

OOTKH TOCYJapCTBEHHBIX (B TOM YHCJIC, TIEPBUYHBIX) ATATOHOB €IMHUI] BEIMUUH»K U

Ap.
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11.1.6 ba3zoBoii opranu3zanueii Merponorndeckoii cimyx06s1 Pocrugpomera B 4a-
CTH paboT 1Mo 00eCIeYeHUIO SIMHCTBA U3MEPEHUH NP HAOIIOICHUSIX 32 COCTOSTHUEM
atMocdepsl B cnosix Boie 100 kM, noHOCEPHI, MarHUTOC(HEPHI, OKOJIO3EMHOTO KOC-
MHUYECKOI0 MPOCTPAHCTBA, MEXKIUIAHETHOTO npocTpancTBa U ConHua ssisiercss PI'BY
«UII» [1]. HayuHo-MeTOAMYECKOE PYKOBOJCTBO HOPMATHBHBIM M METPOJIOTUYCCKUM
obecrieueHreM MOHOC(HEPHBIX HAOIIOIEHUN OCYIIECTBIISIET METPOJIOTHYECKas Ciy>k0a
OI'BY «HAIIT».

11.1.7 Crpyxrypa metponorudeckoit ciyx6os1 ®I'BY «UIIT» npencrapneHa Ha
pucynke 50.

HauvanbHuk MeTposiorndeckoi ciyx0bl 6a30Boit opranuzanuu Pocrua-
pOMeTa - INIaBHBIA METPOJIOT UHCTUTYTA

y

Mertponoruueckas ciayx06a 6a30Boil opranuzanuu (MHCTUTYTA)

HNonochepusie MaruutHbIe I'enuoreoduznueckue
HAOJIFO IEHUS HAOJIFOIEHUS HaOJIFO IEHUS

Pucynox 50 — CoctaB u cTpykrypa Metponorudeckoit ciyx0o1 ®I'BY «UIIT

11.1.8 ®opmupoBanue meTposiorudeckoit ciyxoe1 ®I'BY «UIII» Benércs B co-
otBeTcTBUU ¢ [lonoxenuem [2] u npeamnonaractT COBMECTHOE MPOBEJACHUE PETIIAMEHT-
HBIX, PEMOHTHBIX M TOBEPOUYHBIX (KAJTUOPOBOUYHBIX) paOOT B paMKaxX TEXHUUYECKOTO
obecrnieyeHus CpeICTB U3MEpeHn (MOHOC(EPHBIX, MATHUTHBIX U T€IMOTC0(PU3NIECKUX
HaOJII0/ICHUIT) BMECTE C MPEACTaBUTEISIMU NPEANPUITUNH-U3TOTOBUTENIEH, B OCHOBHOM,

Ha MCCTaX 3KCIITyaTallun 3THUX CPEACTB.
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11.1.9 TexHuyeckass MOAACPKKA METPOJIOTUYECKOTO obecreueHus: noHocdep-
HOU HAOJIFOIATEIHON CETU OCYIIECTBIIAETCS JIA0OPATOPUEN NU3MEPUTEIBLHON TEXHUKU
C pabo4yMMM STaJOHAMHM, UMUTATOpaMH CUTHAJIOB, CTAaHAAPTHBIMU TEXHUYECKUMU
CPEJICTBAMU KOHTPOJISI TEXHUUECKHUX XapaKTEPUCTUK TEXHUUYECKHUX CPEACTB HOHOChEp-

HbIX HaOmoneHui, co3gannoit B ®I'BY «MIII'» Ha ocHoBanum TpedboBanuii [lomoxe-

mms [2], PJ1 52.14.610, PJ] 52.04.567.

11.2 PacnpocrpaHeHue cdepbl rocy1apcTBEHHOI0 peryJiupoBaHusi U odec-

NMeYCeHUs eJMHCTBA U3MEePeHNH HA HOHOC(epPHbIe HA0I0IeHUS

11.2.1 Ha TexHu4ecKHe cpeacTBa HOHOCHEpHBIX HAOMIOIeHUH (CpecTBa N3Me-
PEHUIT) pacpOCTPAHSIIOTCS CICAYIOIINE METPOJIOTHUSCKHe TpeOoBaHMs 3aKoHa:

- 00s13aTeNIbHOE BHITIOJIHEHUE TPEOOBaHUI K CPEJCTBAM U3MEPEHHM (UCTIBITAHUE
U YTBEPXKACHUS TUIIA, TOBEpKa (KaIMOpPOBKa));

- 00s3aTEIbHOE BBHIMOJIHEHUE TPEOOBAHUM K TEXHUYECKUM CUCTEMaM M yCTPOU-
CTBaM C U3MEPUTEIbHBIMUA (PYHKIUAMHU (CepTUDUKAIS, TTOJATBEPIKICHUE 3asIBICHHBIX
XapaKTEPUCTHK);

- 00s13aTenbHas aTTeCTalvs METOAUK (METOI0B) U3MEPEHU;

- 00s13aTenbHAs aTTeCTaIUs IPOTPAMMHOTO 00€CTICUCHUS;

- METPOJIOTHYECKAs DKCIIEPTH3a, METPOJIOTUUECKHUIM HAI30D U JIp.

11.2.2 [lepedyenn u3MepeHHi, OTHOCAIIUXCS K c(pepe rocy1apCTBEHHOTO PETyJIn-
POBaHMsI B 4aCTH HOHOC(EPHBIX HAOJIOCHHUH, TTpeacTaBiicH B Tabuie 14 [3].

Taonawuma 14 — OcHOBHBIE U3MEPEHUS TIPU OCYIICCTBICHUH JCSTEIHHOCTU

B 00JIACTH THAPOMETEOPOJIOTHU ¥ CMEXKHBIX C Hel oOacTsax (Beiaepxka) [3].

O06s13aTeNnbHBIE METPOJIOTHYECKUE TPEOOBAHUS K U3MEPEHUSIM

N3mepenns
. [IpenensHO MoOMycTUMAasI MMO-
Jnamna3oH n3mepeHuit

IPEIIHOCTD
36 M3MepeHre MakCHMaJIbHOM Ja-
CTOTBHI BOJIHBI, OTpaXKarolencs ot Ot 1 1o 20 A=+£0,2
cinost F2 nonocdepsr, MI'n
37 M3MepeHue MOIHOTO CoJepiKa- Ot 10*® 10 1018 A=+ 2¢10%
HUS 5JIEKTPOHOB B HOHOChepe, M~
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11.2.3 Ha wonocdepHbie HAOMIOIEHUS PACIPOCTPAHAIOTCS TPEOOBAHHS TIO

YTBEPXKACHUIO THUIIA CPEICTB M3MepeHuil (BHeceHne B DenepanbHbii HHPOPMAIIUOH-

HBIM (QOH 10 0OEeCTIeUeHNIO eTMHCTBA U3MEpEHUi - ['ocpeecTp cpelicTB U3MepeHuil),
Ha OCHOBaHHMHM 3aKOHA M B COOTBETCTBUU C IMMOPSIKOM, YCTaHOBJICHHBIM B [4] u [5].

[Ipumep cBugeTenbCcTBa 00 YTBEPKIACHUU THUIA CPEJCTB U3MEPEHUM, MOITyUYeH-

Horo ®I'bY «MIII'» Ha nonoszonx «llapyc-A», n onucanust TUNa CPeICTB U3MEPEHUS

IPUBEAECHBI Ha PUCYHKE O1.

Incr Ne |

Ipunoxesie x conaerencrsy Ne 4849
Beero actos 4

00 YIBCPAACINN THILE CPCACTH isMeperni

OINUCAHUE THIA CPEACTBA U3MEPEHHIA

u Cranunm BEPTHKATLHOTO PASHOIONARPOBaHKS HoHOChEPS! Hasemusie «l lapye-A»
H cpercTnE WiMey

QEQEPANBHOE ATENTCTBO
MO TEXHUYECKOMY PErYIMPOBAHUIO W METPONOM K
RIANTETE TLOTR(
/AR EJAIDU T B
06 YyYBEDXAGMNN THNA CPBACTE WIMEBPEMKA

RU.C.35,001.A Ne 48409

Cpox aeicTamn fo 12 oxtabpsn 2017 r.
HAMMEHOBANHE THIA CPEJICTE H3MEPEHHE

Crasun BEPTHELABHOID PILIHOSORPosanns nonocdepu msesue «flapye-Ar (maee
MOHOFOIN) HPCABRIUATCUL 1N MIMCPCURA DPCMTIH JUTCPRKI PATHONMITYAMCA, IMIYAECHOTO
RANPAACHITR TICHEMCHIDTO TOKS, A TAKAE /L78 OTODPSKCHRS PEIyTRTATOR IIMEPCHI H PACHETHEX
WETHIHH

Onmeanne epererna mivepennit
CHOIO CHrrans 100-

20 MI'tt, Hyaynaemoro

aTeIno-deicpr
HIT 327CPEKH ITO
KOHCTPYKTHRHO HOHOWN

QUKALN B XOHCTPYK-

Cramuwn
Tapyc-A mxaunn BY sxomr s
WIFOTORMTIL I OCYLUCCTRANCICE O
OTBYH YT IOMHOCO " ANTOUOMUOS YCTPORICTRO, CocTORIICE

. HB. ' p wayx (OIEYH Mumm. Bo aropoli Mommdmka-
"W3MUPAH"), r. Tpomux, Mocxopcxas o6 n P

M - vcran PLTY
OBy Y " WateHM EX 2 1o |
(OTBY "HN). . Mocena P o TPy 2 1o FOCT
2226194 ¢ amammsoRom 0 30 30 *C. ONIOCHTC/TLIOR WHIKIOCTINO BORIY-

PETHCTPALHONHMLA Nv 5142512 xn 95 % upn temnepary
JIOKYMEHT HA NOBEPKY Buemnufi sia monoso
100268 MN kax 1.3

MHTEPRAJ MIZKTY HOBEFKAMK 3 roas

oM DeACPAILIOND  STENTCTHG DO

2 oxriGpn 2012 r, Ne 838

€ THIA CPEACTH MIMCPONMH  BUWETCH  OTMATCHRIMN - GRIoReies
5 LX)

AL 4407 @B hymanm
V

2012 ¢

e 006904

* - MecTo HaKeeK ** L MEeTO IIOMBHPORKI
Piscynox 1 — Brewinit mut PI1Y Precytiox 2 - Bucumifl wi PI1Y
(vonuxcums 1) (MoaHgmKams 2)

Pucynok 51 — CBueTenbCTBO U OnucaHue Thuna noHo30HA10B «llapyc-A»

B ciywae mpusHaHUs cpeAcCTB HAOMIOJIEHUN TEXHUYECKHMMM CUCTEMaMH WM
YCTpOMCTBAMHU C U3MepUTEIbHBIMU GyHKIUAMU B cooTBeTCTBUU ¢ 'OCT P 8.563 oHu
JIOJDKHBI OBITH CEPTU(HUITMPOBAHBI B PAMKAX CUCTEMBI IOOPOBOJIBHOM CEPTU(PUKAIINY U
OTKaJIMOPOBAHBI, €CJIM TAKOBBIC HE SBJISIFOTCS CPEIICTBAMU H3MEpeHuil [ 6].

11.2.4 110 1OHO30HIOB JOJKHO MPOUTH aTTecTanuio B coorBeTcTBUU ¢ ['OCT

P 8.654, P 50.2.077, MU 2891, npyrumMu 1OKyMEHTaMH.
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11.3 Cranaapru3zanus U yHUGUKAIUs CPeACTB HOHOC(HEPHBIX HAOII0AeHUIT

11.3.1 TpeGoBanus K cTAaHAAPTH3ALUM HOHOCGEPHBIX HAOIIOAEHU I

11.3.1.1 ba3oBoii opranuzarmuei ciyx0sl cranaaptu3anuu Pocruapomera B 00-
JaCTH METOJOB M TEXHUYECKUX CPEACTB HAOIOJEHUH 3a COCTOSITHMEM aTMOC(hephl B
cnosix Bbiie 100 km siBisiercst @I'BY «UIIT» P11 52.14.610.

11.3.1.2 PaGoThI 110 CTaHAAPTU3ALMH HOHOC(HEPHBIX HAOI0ICHUHN MPOBOATCS B
COOTBETCTBUH C 3aKOHOM Poccuniickon Penepannn «O TEXHUYECKOM PETYJINPOBAHUI
Ne 184-®3 o1 27.12.2002, TOCT P 1.0, TpeboBanusmu BMO (cm. . 11.3.1.3).

Bce cpencrtBa nonocepHbIx HaOIOJEHUN AOHKHBI COOTBETCTBOBATH pa3padoT-
KaM COBPEMEHHOTO MEXIYHapOJAHOTO YPOBHSI B COOTBETCTBUU C PEKOMEHIALIUSIMU T10
nonochepubiM HabmoaeHusM BMO, Mexaynapoanoro coro3a snektpocsizu (ITU),
Mesxyrapoaaoro paguocorosza (URSI), BeTOMCTBEHHBIX M IPYTHX PEKOMEHIAITHH.

11.3.1.3 [Ins crangaptuzanuu yHUGUKAIMK MOHOC(EPHBIX CPeJCTB HaOIIOIe-
Huit BMO pa3pabotania pekoMeHJaIlMu K COOTBETCTBYIOIIUM TEXHUYECKUM CpPEll-
cTBaM. B 1ensix KoopAMHUPOBaHUS, CTAHJAPTU3ALMH U YIIYUIIIEHUS BCEMUPHOU METEO0-
pPOJIOTUYECKON M CBSI3aHHOU € Hel fearenbHocTh Konrpecc BMO yTBepkaaeT TexHu-
YecKHUe perjiaMeHThl. B HUX BXOAST CTaHJapTHBIE TPAKTUKA U MPOLETYPhl U PEKOMEH-
JIOBaHHAs MPAKTUKA W IIPOLIEAYPhI, HA3bIBAEMbIE BMECTE CTAHJIAPThl U PEKOMEHI0BaH-
Has npakTuka. CTaHAapTHHIE MPAKTUKA U MPOIEAYPhl UMEIOT CTaTyC TPeOOBaHUM U
CTpaHbI-WICHBI 00513aHBI UM CJICJIOBATH WJIHM BBITIOJIHSTh.

B cootBerctBHE ¢ TpedoBanusamu BMO nonochepnas cetb Habmoaenuii Poccun
JOJKHA COOTBETCTBOBAThH 0a3e manHeix BMO [7], co3manHO#M sKcriepTaMu TaHHOM Op-
raHu3aIuy JJI CeTeH, BXOAAIIUX B Iio0albHble cucTeMbl HaOmoaeHu Expert Team
on Evolution of Global Observing Systems (ET-EGOS). B tabnutie 15 npuBeaeHbI TeX-
HUYECKHEe U MeTpoJiorndyeckue pekomenaanuu BMO k noHOcepHBIM CETsIM U Cpeji-

CTBaM HAOJIFONEHUN.
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Taonuuna 15— Texuuueckue u merposornyeckue TpedoBanust BMO k nonocepHbIM ceTsM U CpelicTBaM HaOJII0ACHH M
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11.3.2 Texunueckmii komuteT no crangaprusanun TK-101

11.3.2.1 [Ins obecrieueHus €IMHCTBA H3MEPEHUI TIPH TIPOU3BO/ICTBE TEIUOTEO-

(bu3MYEeCKUX, MATHUTHBIX U HOHOC(epHbIX HabmoaeHut mpu OI'BY «UII» co3nan

texandeckuit komuteT (TK) mo crangapruzanuu TK-101 — «MeTtponorndeckoe obec-

IICYCHUC I/IBMCpeHI/Iﬁ (1)I/ISI/I‘ICCKI/IX IOJIEM B OKOJIO3EMHOM KOCMMYECKOM IMpOCTpaH-

cTBe, Maruutocdepe, nonochepe u armochepe», B KOTOPbI OpraHu3aIMOHHO BXOJIAT

6 nogkomutetoB. Ctpykrypa TK-101 npuBenena B Tabnuie 16. TK-101 orBeuaer 3a

54 HalTMOHAJIBHBIX U MCKT'OCYAaPCTBCHHLIX CTAHAApPTA.

Tao6numa 16— Crpykrypa TK o cranmapruzammu TK-101

Hassanue noagkomureros TK-101

Opranm3anys, Ha 6a3e KOTOPOr CO3TaETCs MOAKO-
muter TK-101,
PykoBogurenu TK-101, nogkomureron

Mertponoruueckoe obecrieueHne
U3MEPEHUI (busnveckux ToJICH B
OKOJIO3€MHOM KOCMHYECKOM TPOCTPAHCTBE,
Marautocdepe, nonochepe u armochepe

OI'BY «UIII'», 129128, Mockaa,
yi. Pocrokunckas, 1. 9
IIpeocedamenv TK-101 oupexmop @I'BY « Ul »

IToaxomuret I1K-1

[Ipoueccel B noHochepe, marautochepe,
atMocdepe U B OKOJI036MHOM KOCMHYECKOM
MIPOCTPAHCTBE

OI'BY «UIII'», 129128, Mockaa,
yi. Pocrokunckas, 1. 9

IIpeoceoamens IIK-1 enasnviii memponoz ®I'BY
Ry

IMoakomuret ITK-2
MaruautHoe 1101 3eMiIn

®OBI'YH «MUI3MHWPAH». 142190, Mockga, T.
Tpounk, Kanyxckoe mocce, 4
IIpeoceoamens I1K-2 oupexmop @I'BYVH «H3-
MUPAH»

[TonkomuTteT T1K-3

[TpoxoxkneHne paagruoBoiH B atMmochepe,
mMarauTocgepe, HoHoc(hepe U OKOJI03eMHOM
KOCMHYECKOM TPOCTPAHCTBE

OIBY «UIII'», 129128, Mockaa,
yi. Pocrokunckas, 1. 9
IIpeoceoamens [1K-3
cm. Hayy. compyouux PI'BY « UTIT»

IMogxomurer I1K-4

MeToab! 1 CpeaCcTBa METPOJIOTHYECKOTO
o0ecrieueHNs U3MEPEHUH MapaMeTpoB MPo-
XOXK/IEHHUS PaJOBOJIH B BEPXHEH aTMO-
cdepe, norochepe 3eMiTH U OKOJI03EMHOM
POCTPAHCTBE

OI'VIT «BHUNDTPU». 241570,
MockoBckas 00:1., ConHeYHOTOpCKUM p-H, NIT.
Menneneeso
IIpeoceoamensv I[1K-4 3am. pykosooumens HHUO-8

[TonkomuTteT TTK-5

MeTtponoruueckoe obecrieueHue PU3NKo-
XUMHUYECKHX U3MEPEHHI mapaMeTpoB Cpe.Ibl
BepxHe# aTMocdepe

®OI'VII «BHUUM um. JI.11. MeHnaeneeBay,
190005, CaukT-IletepOypr,
MockoBckuit nip., 1. 19
IIpeoceoamens IIK-5 pyxosooumensb omoenerus
T'ocomanonoes

IMonxomurer I1K-6

MeTobl U3MEpeHUH TEPMOJMHAMUYECKUX
HapaMeTpoB, Ta30BOT0O U a3P0O30JILHOTO
cocTaBa aTMoc(hepbl

OI'BY «1AOy, 141799,
r. lonronpyansiii, MockoBckas 0011.,
yi. [lepBomaiickas, 1.3
IIpeocedamensv IIK-6 oupexmop OI'BY «[[AO»
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11.3.2.2 B coctaB TK-101 BxoasaT 15 opranuzauuii Pocrunpomera, PAH, Poc-

cranaapra. [lepeuens opranmsanuii, Bxoasmux B TK-101,

MpeIcTaBIIeH B Tabuie 17.

Tao6nwuma 17— Ilepeuens opranuzamnuii, Bxoasmux B TK-101

Opranu3zanus

Anpec

1 ®I'BY «UIII»

129128, r. Mockaa,
yi. Pocrokunckas, a. 9

2 ®I'bYH «MHCTHTYT 3€eMHOT'0 MarHeTu3Ma, HoHoc(hephl U pac-
npoctpanenus paaunoosH umenu H.B. Ilymkosa» (MI3BMIPAH)

142190, r. Mocksa, r. Tpoulx,
Kamyxckoe mocce, 4

3 OI'VII «Bcepoccuiickuii HAy4YHO-UCCIEA0BATEIbCKUN HHCTH-
TYT (PU3UKO-TEXHUYCCKUX M PATUOTEXHHUECKUX HN3MEPCHHIN»
Poccranpapra (OI'YIT «BHUHND TP »)

141570, MockoBckas
ConHeyHOropckuii
r. 1. MeHneneeBo

00J1.,
P-H,

4 OI'VII «Bcepoccuiickuii HAy4YHO-UCCIEA0BATENbCKUNA UHCTH-
Tyr ™merponorun umenun JI.M. Menpeneesa» Poccranpapra
(®I'VIT «BHUUM um. JI.W. MeneneeBay)

19805, CankT-IlerepOypr,
MockoBckuit ip-T, 1. 19

5 ®I'BY «llenTpanbHas adposorudeckas oocepsaropus» (PI'BY
«1AOv)

141799, r. JonronpyaHbli,
Mock. 061., yn. IlepBomaii-
cKas, 1. 3

6 ®I'bYH «ucturyr dusuku atmochepsl Poccuiickoit akase-
mun HayK» (PI'BYH « MDA PAH»)

119017, r. Mockaa,
[TerxeBckuit nep., 1. 3

7 ®I'BYH «MHCTUTYT comHedHO-3eMHOM (usuku Cubupckoro
otnenenus Poccuiickoit akagemuun Hayk» (PI'BYH «MC3d CO
PAH»)

664033, r. Upkyrck, yn. Jlep-
MOHTOBA, JI. 126a

8 OI'VII «I"eodusuueckuii Lientp Poccuiickoii akageMun HayK»
(OI'bYH «I'11 PAH»)

112296, r. MockBa,
Mononexnas, 1. 3

9 ®I'bYH «MucturyT nunamuku reocdep Poccuiickoit akagemMun
Hayk» (PI'BYH «MJII" PAH»)

112296, r. Mocksa, Jlenun-
CKui np-T, a. 38, xop. 1.

10 ®I'BY «ApkTrueckuili 1 AHTAPKTUYECKUIH HAay4yHO-HCCIEN0-
BatenbCcKkuil HHCTUTYTY (PI'BY «AAHUIY)

199397 Cankr-IletepOypr,
yi. bepunra, 1. 38

11 ®I'bYH «HUU spepHoit ¢uszuxu um. J[.B. CxoOenblbHa
MI'V um. M.B. JlomonocoBa» (PI'BYH «HUU D)

119992-I'CII, r. Mocksa, Jle-
HUHCKHE TOpHI, 1. 1, cTp. 2

12 ®I'VII «Bcepoccuiickuii HayqHO-UCCIIEI0BATENbCKUM HHCTH-
TYT ONTUKO-pu3Nyeckux wusMmepeHuin» Poccranpapra (OI'VII
«BHUNODN )

119361, r. Mocksa, yn. O3ep-
Has, 1.46

13 ®I'BYH «MHCcTUTYT KOCMUYECKHX HccienoBanuii Poccuii-
ckoii akagemun Hayk» (PI'BYH «MMKU PAH»)

117997, r. Mockaa, yi. [Ipod-
coro3Has, 1. 84/32

14 ®T'BYH «MHCTUTYT paluOTEXHUKN U JIEKTPOHUKHU UM. B.A.
KorensaukoBa PAH» (OI'BYH «1PD um. B.A. KorenbHukoBa
PAH»)

125009, r. Mocksa, yi. Moxo-
Bas, A. 11, xopm. 7

15 ®I'VII «Hay4yHo-uccienoBaTeabCKuii MHCTUTYT CTaH1apTH3a-
uu 1 yaubukanuny Poccrangapra (OI'YIT «<HUMYCy)

107113, r. MockBa, CoOKOIIb-
Hudeckui Baj, 1. 37/10

11.3.2.3 3agaun TK-101:

- BBIpa0OTKa eAMHBIX TpeOOBaHMIA B 00JIACTH CTAaHAAPTU3AIUU U METPOJIOTHYE-

CKOro obOecreueHrs BceX BUJIOB padOT, CBI3aHHBIX C MOHUTOPUHIOM (PU3HUYECKHX TTO-

Jeil ¥ U3Iy4YeHHU B OKOJI0O3€MHOM KOCMHUYECKOM MPOCTPAaHCTBE, HOHOC(]Epe, MarHu-

tocepe u armocdepe;
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- pa3paboTKa eIUHBIX TPEOOBAHMI IO OPTAHU3AIMN MOHUTOPHWHTA ITAPAMETPOB
noHocgepsl, MaruuTochepsl U aTMocheprl TEXHUUECKUMU CPEICTBAMU;

- pa3paboTKa €JIMHBIX TPeOOBAaHMI Ha METPOJIOTHYECKOE O0eCIeUeHHE KOM-
IIJIEKCA LENEBOM allapaTypsl;

- IPOBEJICHUE IKCIIEPTU3 TEXHUIECKUX PETJIAMEHTOB B COCTABE AKCIIEPTHBIX KO-
MUCCHM;

- MPOBEACHUE DKCIIEPTH3 CTAHAAPTOB OPTraHU3AIIHIA;

- COTPYAHUYECTBO M OKAa3aHHUE METOJMYECKON MOMOIIM MPEANPUITUSIM (Opra-
HU3AMMAM) 110 BUAAM JeATelbHOCTH. [IpoBeeHNe KOHCYIbTAIIUN M SKCIIEPTU3 C TIO-
CJHEYIOIIEH BbIJaueid SKCIIEPTHBIX 3aKIIOUCHUN;

- COTPYAHHUYECTBO C UCIIBITATEILHBIMU LIEHTPaMU (71a00paTOPUSIMHU) K OpTraHaAMHU
1o cepTU(UKAIUY.

11.3.2.4 Cnermmanuzanus TK-101 u ero mogkomuTeroB (Tabnuma 16) mo Bugam
JIeSITCILHOCTH BKIIIOUAeT B ceOsl:

- pa3paboOTKy JOKYMEHTOB I10 CTaHIAPTU3AIMHA B 00JIACTH METPOJIOTHU: METO-
UK TIOBEPKH, TEPMHUHOB W OIpPEACICHUN, TEXHUUECKUX TpeOOBaHUN K MeTojaM U
CpeaCcTBaM U3MEPECHUN;

- pa3pabOTKy NEPCIEKTUBHBIX CTAaHAAPTOB HAITMOHAIBLHOTO ¥ MEXIYHAPOIHOTO
YPOBHEW;

- METPOJIOTHIECKOE U HOPMATUBHOE 0OecIieueHre U OOCTY)KUBAHHUE PEaTTU3AIHH

BBINIIEYKa3aHHBIX PadoT.

11.4 Obecneuenne kauecTBa HOHOC(GEPHBIX HAOIIOEHU I

11.4.1 ObGecnieuenne KayecTBa MOHOC(EPHBIX HAOIIOIEHUN B COOTBETCTBUHU C
MHPOBOM MPAKTUKOH OCYIIECTBIISETCS Yepe3 yIpaBIcHUE KauecTBOM. JlaHHOE HampaB-
JeHue obecriedeHus HOHOCHEPHBIX HAOIIOIEHUN JOKHO YIOBIETBOPSITH CTaHIAp-

tam: 'OCT P UCO 9001, 'OCT PB 0015-002".

: B cnyuae npoBenenue pabot B pamkax ['ocobopoH3akasa, B COOTBETCTBHH C
nocranoBiieHueM [IpaButensctBa PO ot 17.08.2010 r. Ne 629.

145



PJ1 52.26.817-2015
11.4.2 Obmas cxema ynpasnenusi kauectsoM cornacio 'OCT P CO 9001 u

I'OCT PB 0015-002 cocTouT B ciemyromemM:

- 3HaTh TpeOOoBaHMs OTpeduTene nHhopMaIuu;

- BBISIBJISITH U IOKYMEHTUPOBATH MPOIIECCHI MPOU3BOICTBA, YIIPABICHUS U MaTe-
pUATBHO-TEXHUYECKOT0 00eCIeueHusl, CBA3aHHbIE C MIOHOC(EPHBIMU HAOIIOACHUSIMU;

- ONpPENENUTh IIeJIU: BO3MOKHOCTH MOHO30HOB, KaHAJIOB TEpe/ladyu U3MEepH-
TeIbHOW WHGOpPMAIUH, SKCIUTyaTallUOHHBIE XapPaKTEPUCTUKH, KEJIAeMbIil YPOBEHb
HaAEKHOCTH, TPUEMIIEMbIEC U HETIpUEMJIEMble BPEMEHHBIE paMKU PEMOHTHBIX padoT;

- IOJTy4UTh 0JJOOpPEHHE ITUX IeJIeH TOIB30BaTEISIME (MIJIM IEPECMOTPETH UX) U,
pu HEOOXOAMMOCTH, HAPAaBUTh O(UIIMATbHOE YBEAOMIICHHE O pa3nuymsix. HexBaTka
PECYPCOB WIJIM IIEPCOHAIa MOXKET 03HA4YaTh BHEAPEHUE CUCTEM U/UITU METO/I0B HAOJIIO-
JI€HUS1, KOTOpBIE YIOBIETBOPSIOT HE BCEM TPEOOBAHUSM MTOTpEOUTENEH;

- y0eauThCsl B TOCTHKEHUU LIETIEH, T. €. ONPEAEIUTh aClIeKThl TEXHUYECKOTO 00-
CITy>KMBaHMsI, 3aIaCHBIX YacTel, MPOPUIAKTHUIECKOTO PEMOHTA U T. [I.

- OIPEIENUTD YaCTOTY MIPOBEACHUS TEXHUUIECKOTO 00CTYKUBAHUS;

- IPOBECTU KOJIMUYECTBEHHYIO OLIEHKY JIOCTHKEHUS 1IeJIel U YCTaHOBUTDH HaJ|Ie-
Kallye MoKa3aTeu;

- OCYIIECTBIISATh KOHTPOJIb 32 pe3yJbTaTaMH, BHISBIISATh U YCTPAHATh OTKIIOHE-
HUS OT HOPMBI,

- OLIEHUTH yJIOBJIECTBOPEHHOCTH MOTPEOUTENCH U NEWCTBUS 110 MOBBIIICHUIO Ka-
YECTBa;

- OILICHUTH YJOBJIECTBOPEHHOCTh MOTpeOUTENIEH 00CTyKMBaHUEM, OOECIIeunBae-
MBIM aBTOMaTHYECKHUMH CHCTEMaMU;

- MIPEANPHUHATH KOPPEKTUPYIOIINE U MPOPUIAKTHUECKUE AEHCTBUS. DTO O3HA-
YaeT COBEPIICHCTBOBAHNE CUCTEMBI Ha MPOTHKEHUH CPOKa €€ CITy»KOBI B IIEIIAX MOBBI-
IIEHHsI YPOBHS €€ BO3MOKHOCTEH M YMEHbBILIEHUS OTPaHUYEHUI. DTO 0COOCHHO BayKHO
B OTHOIICHUH TE€X aBTOMATHYECKHX CHUCTEM HaOJIOJCHUsS, KOTOpHIC emIé HE yAOBIe-

TBOPSIIOT BCEM TPEOOBAHUSIM.
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11.5 Texuu4eckoe o00cayKMBaHUE HOHOC(epPHOH HAOJII0AATEIBLHON ceTH

11.5.1 O6s13ann0ocTH nepconasa CII uonocepHbIx HAOMIOAEHUA B YACTH

TEXHHUIECCKOI'0 06C.]Iy)KI/IBaHI/Iﬂ

B o0s3annoctu nepconana CII nonocdepHpix HabMOIEHUI B YaCTH TEXHUYE-
CKOT0 00CITy>KMBaHUSI BXOJIUT:

- obecrnieueHne PU3NYECKON COXPaHHOCTH 00OPYI0BAHMUS;

- o0ecrieyeHue B NOMEIIEHHH, B KOTOPOM pa3MeENIeHO 000pyAOBaHUE, HEOOXO-
JMMOTO peKUMa TEMIIEpaTyphl, NIbUIE- U BIAr03allHIIEHHOCTH;

- oOecrieueHne U KOHTPOJIb HAIMYKA JOCTYIA K AJIEKTPOCETH U KaHAIly TOCTYIIa
B ceTh Pocruapomera u, €Ciiv 3T0 COOTBETCTBYET PYKOBOJICTBY I10 3KCILTyaTaluu 000-
pyaoBaHus, B IHTepHET;

- COCTaBJICHHE U MOJJEP>KAHUE B AKTYaJIbHOM COCTOSIHUM CXEMbI pa3MEIlEeHUs
000py10BaHUS;

- BEJICHHE XypHaJla y4é€Tra paboThl 000pYyJI0OBaHUsS, B KOTOPOM (PUKCHUpYETCS
Ka)kK/1asi BOZHUKAIOIIAsl HEIITaTHAsI CUTYaIlus;

- U3BEIIICHHUE CIEIUAMCTOB rooBHEIX HUY 0 mo0o0ii HemTaTHOM CUTYyaIuu;

- 3HaHUE PYKOBOJICTB IO 3KCIUTyaTalluu U pyKOBOACTB omneparopa I10;

- BBITIOJTHEHHUE, B CIIy4ae HEOOXOAMMOCTH, MO YKAa3aHUIO CIEIUATHCTOB TOJIOB-
Heix HUY oneparuii ¢ 060py1oBaHrEeM U3 YUCIIa OMTMCAHHBIX B PYKOBOJICTBAX I10 IKC-
TTyaTaluu,

- MPOBEJICHUE TEXHUYECKOTO OCMOTpa M MEPUOJUIYECCKUX TIIIAaHOBO-TIPOQHITAK-

TUYECKUX PabOT YCTAaHOBJIEHHOTO 000PYAOBAHHUS.

11.5.2 Texuuueckoe 00C,Ty;>KUBAHUE AHTEHHO-(PHIEPHBIX KOMILIEKCOB

11.5.2.1 [ina oOecneuenus TexHudeckoro oocmyxkuBanus ADK neobxoanmo

HMCTb TCXHUYCCKYIO NOKYMCHTAUIO Ha ACDK, IIPUHUMACMBIC B OKCILTyaTaluro.
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11.5.2.2 OcHoBHOM 3a1aueii TexHruueckoro oocnyxuanust ADOK sisercs no-
JepaHNe KaueCTBEHHBIX IMOKa3aTeNell MpuéMo-mepealonero Tpakra n3MepUTesb-
HOT'O KOMILJIEKCA B TIpeJiesiaX, YCTAHOBJICHHBIX MACIOPTaMH Ha HUX, a TAKKE MEXaHH-
YECKOTO COCTOSIHHS BCEX AJIEMEHTOB TPAKTOB, 00ECIICUNBAIOIINX HAAEKHOCTh X pa-
OOTHI.

11.5.2.3 TexHuueckoe OOCTY>XMBaHUE TOApA3EIAeTCS Ha Tekylee (ToBce-
JTHEBHOE) — TEXHUYECKHUI OCMOTP U IJIAHOBO-TIPOPUIAKTHUECKOE (TIEPHUOIUUECKOE).

PeMoHTHBIE pabOTHI OJIPaA3EAIOTCS Ha TEKYIIUE U KallUTaJbHBbIE.

11.5.2.4 Tlpu TeXHHYECKOM OCMOTpPE OIMOp OOpalaroT BHUMaHUE HA HAIHYNE
ITOBPEKACHUNA U KOPPO3HH:

- KOHCTPYKIIUNA MayT ¥ OTTSDKEK MauT (HAIMYMEe UCKPUBIICHUN B 3JIEMEHTaX I10-
SCOB M PEIIETKH, HaJTMYKe BUOPALIMU B OTTSDKKAX M DJIEMEHTaX CTBOJIA);

- aHKEPHBIX 3aKPEIJICHUHN OTTSXKEK MauT;

- KOHCTPYKIIHIA KPETJIEHUs ONOpHI K (yHAaMEeHTaMm;

- Ha3eMHOU YacTu (yHIaMEHTOB.

Pe3ynbTarhl TEXHUYECKOTO OCMOTpPA 3aMUCBhIBAIOTCS B TEXHUYECKUI KypHa, a
TaK)Ke JENAI0TCS 3alMCU 00 YCTPAHEHUHU ITHX HEMCTPABHOCTEH.

11.5.2.5 I[Ipu npoBeeHUHU TEKYIIUX TEXHUUYECKUX OCMOTPOB MPOBOJIUTCS BU3Y-
ATBHBIA KOHTPOJIb KOHCTPYKIIUN, BUAUMBIX C 3€MJI HEBOOPYKEHHBIM TJIa30M WJIH TIPH
MOMOIITH OWHOKIISI, OCMOTP KOTOPBIX HE TpeOyeT moabEmMa Ha BBICOTY, a TAaK)Ke 3aTpar
BpPEMEHH.

11.5.2.6 IlnanoBo-mpoduIakTUYECKOe OOCITy)XMBaHHE aHTEHHO-(PUIAECPHBIX
YCTPOMCTB BBITIOJIHSAETCS COTIIACHO TOAOBOMY IIIaHy-TpaduKy.

11.5.2.7 B mman-rpaduk TEXHUYECKOTO OOCITYKUBAHMSI, PEBU3UNA U TEKYIIETO
PEMOHTA BKITIOYAIOT CIICAYIONINE PaOOTHI:

- T€OJIE3NYECKYI0 MPOBEPKY MPOECKTHOI'O TOJOKEHUSI CTBOJOB MAuT C LEJIbIO
CBOEBPEMEHHOTO BBISBIICHUS OMOP, HAXOSAIIUXCS B aBAPUIHOM COCTOSTHUH;

- 3HQUCHUH MOHTAXKHBIX HATSHKEHUN B OTTSHKKAX MauT (C UX PETyJIUPOBKOM), €
OCMOTPOM OTTSDKEK M MEXaHWYECKUX JleTanel, OOJTOBBIX COEIMHEHUN M CBapHBIX

IIBOB (C MPUMEHEHUEM JIYTIbl B COMHUTENbHBIX CIIy4asiX);
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- KpeIUIeHNEe aHTE€HH U BOJITHOBOJHBIX TPAKTOB,;

- TEPMETHU3AIINI0 AHTCHHO-BOJTHOBOIHBIX TPAKTOB;

- CHETO3alIUTHOTO OTPAXKICHUS;

- BHEIITHUI OCMOTpP CBETHJILHUKOB, TIPOBEPKA COCTOSHUS H3OJIAINHA MTUTAIOIITIX
Kabeneu u T. 1.);

- MOJTHUE3AIUThI MAUT U OTTSKEK;

- MPOBEACHUE KOHTPOIHHBIX 3aMEPOB COTIPOTUBIICHUS 3a3EMJICHHUSI.

11.5.2.8 CII nonocdepHbIx HAOIIOICHUHN H0HKEH ObITh 00ECIIEYeH HHCTPYMEH-
TOM, MPHUCIIOCOOJICHUSIMU U 000pyIO0BaHUEM, HEOOXOAUMBIM ISl TIPOBEACHUS TEKY-

IIEr0 PEMOHTa aHTEHHO-(PUAEPHBIX YCTPOUCTB, BBIITOJIHIEMOTO IIEPCOHATIOM.

11.5.3 IIpoBepka paGoTOCHOCOOHOCTH MOHO30HAA HA NMpUMepe HOHO30H/AA

«Ilapyc-A»

[IpoBepka mpaBUIBLHOCTH PabOTHl MOHO30H/A MPOBOAMUTCS HE MEHEE OJIHOTO
pasa B Mecs1l.
[TpaBuIbHOCTE PAaOOTHI HOHO30H 1A OIICHUBAETCS IMMYTEM aHAIM3a HOHOTPAMM, Ha

KOTOPBIX HAOJIIOAAIOTCS KPaTHbIC OTPaskeHUs (PUCYHOK 52).
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Pucynok 52 — AHanu3 HOHOIPaMM C KPAaTHBIMU OTPAKEHUSIMHU
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J171st IpOBEpKU IPABUIIBHOCTHA U3MEPEHUS JEHCTBYIOLMX BBICOT OIIEPAaTOp HABO-
JUT KypCOp MBIIIKK Ha HUKHIOIO TOUKY CJIe/]a OCHOBHOTO OTPa)XEHUS OT cios F2.
Oneparop 3almOMHHAET YAaCTOTY W JCHUCTBYIOUIYKO BBICOTY IS JIaHHOW TOYKH
(h'; paBHa 226,3 kM, fo paBHa 5,02 MI't) (pucynok 53).

3aTeM orepaTop HaBOJIUT KypCOp MBILIKH HA HH>)KHIOKO TOUKY IIEPBOr0 KPaTHOTO
oTpakeHus Ha Tou ke yactote (N, paBHa 452,7 xM). Ecnu nelicTBYIOIIME BBICOTHI
OTIpEJIeNICHbl TPAaBUIIBHO, JOJDKHO BBIOMHATHCS cooTHommeHue h', = 2 h'y (pucy-
HOK 54). Ecniu nMeercs BTopoe KpaTHOE OTpa’KE€HUeE, JUIsl HEro JTOJKHO BBITIOJIHATHCS
cootHomenue h's = 3 'y (pucynok 55) u T. 1.

WckitoueHnsl U3 MpaBUJl CIYYarOTCS MPU HAKIOHHOM OTPaK€HHWU OT MOHO-

cdepbl, UTO MPOUCXOTUT peako [8].
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Pucynok 53 — Onpezenenue 4acToThl U IEHCTBYIOIIEH BBICOTHI B HUYKHEH

TOYKE CJIe/Ia OCHOBHOTO OTpakKeHHs OT cJosi F2
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Pucynok 54 — Onpenenenre 4acToThl ¥ IEUCTBYIOIIEH BHICOTHI B HUYKHEH

TOUKE cJie/ia IEPBOr0 KPATHOTO OTPaKeHHs OT ciiosi F2
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Pucynoxk 55 — Onpenenenre 4aCTOTHI M IEWCTBYIOIICH BHICOTHI B HIXKHEH

TOYKE CJIe/Ia BTOPOTO KPaTHOTO OTPAKEHHUS OT ciiost F2
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11.5.4 Texuuveckoe 00c/yKMHBaHUE 000PY/IOBAHMSA NMYHKTOB HA0II01eHUS

PTC

11.5.4.1 O6opynoBanue nmyHkToB HabmoneHuss PTC MOHUTOpUHTa COCTOSIHUS
noHOC(hepsl JOHKHO HAaXOAUTHCS B PabOTOCTIOCOOHOM COCTOSIHUM KPYTJIOCYTOYHO.
Hanéxnas pabora o60opynoBanusi 00€CreunBaeTCsi €ro rpaMOTHBIM MCIIOJIB30BAHUEM
MIEPCOHAJIOM, OTBETCTBEHHBIM 3a €T0 IKCILTyaTaIlUIo.

11.5.4.2 Tnarnoctuka coctostHus myHkta Habmonenuit PTC ocymectBusiercs
ynanéuno u3 LlenTpa coopa, 00paboTKu 1 aHaM3a JaHHBIX. B ciydae oTcyTcTBUS BO3-
MOYXHOCTH JMCTaHIIMOHHON NMArHOCTUKU COCTOSIHUA MyHKTa HaOmoaeHus PTC cre-
nuanuct u3 LlenTpa coopa, 00pabOTKH U aHATM3a JaHHBIX ONEPATUBHO CBSA3BIBAETCS C
nepcoHasnioM nyHkra HaOmiogeHuss PTC u B cioydae HeoOXOAMMOCTH BBIE3IKACT HA
MTYHKT HAOTIOACHUS I yCTPAHCHUS BO3HUKIITNX HEHCTIPABHOCTEH.

11.5.4.3 TexHuueckoe 00CIIy)KMBaHHWE 000PYIOBaHUS OCYIIECTBISIOT CIeIHa-
JIUCTBI, TIPOILIEIINE CIIEIUATBHYIO TTOATOTOBKY U JOMYIIEHHBIE K CAMOCTOSATEILHOM
pabote pacniopsikerreM aupektopa OBI'Y «UIII (pa3pabdorunka PTC).

K camocTtosaTensHoi#t paboTe 1Mo TEXHUYECKOMY 00CITyKUBaHUIO 000pYAOBaHUS
JOIYCKAIOT CHEIHAIMCTOB, UMEIOIIUX HEOOXOIUMYI0 TEOPETUYECKYIO TOJATOTOBKY,
TBEP/IBIC 3HAHUSI TIO YCTPONUCTBY 000PYI0BaHUS, IPAKTUIECKUE HABBIKH 110 €T0 00CITY-
KUBAHUIO, a TAKXKE 3HAIONIMX MPaBUJIA TEXHUYECKOMN IKCIUTyaTallui 00OpyIOBaHMS,
BXOJISIIIIETO B KOMILIEKC, TTpaBUIa TEXHUKHA O€30MaCHOCTH 1 TIPOM3BOICTBEHHON CaHU-
Tapuu.

[ToAroTOBKY CHEUANNCTOB K CAMOCTOSTENIbHON paboTe 10 TEXHUYECKOMY 00-
CITY’KUBAHUIO 000pYAOBaHUS OCYIIECTBISIOT HEMoCcpeACTBeHHO B LlenTpe cOopa, 00-
pabOTKM M aHAJIW3a IAHHBIX METOJIOM CTAKUPOBKU. CTAXKUPOBKY IPOBOJISAT B 3aBUCH-
MOCTH OT YPOBHS IMOATOTOBKH CTakEépa. CTarképa MPUKPEILIAIOT K HAN00JIeE OIBITHBIM
¥ TpaMOTHBIM crernuanuctam [{entpa coopa, 00paboTku u aHanm3a qaHHbIX. CTaxu-
POBKY CHEIMAIKNCTOB I1€JIeCO00pa3HO MPOBOIAUTH C TPUBJICYCHUEM CICIUATUCTOB
MIPEANPUATHS-U3TOTOBUTES WIIH HA MPEIIPUATHH-U3TOTOBUTEIIE COOTBETCTBYIOIIIETO

000opyI0BaHUS.
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12 Be3zonacHocthb Tpyaa Ha CII uonocpepHbIx HAOTI0AeHMIT

12.1 Ilea» mnpoBeAeHHs] MepPONPHUATHI MO obecmeyeHHI0 0e30MACHOCTH

Tpyaa

12.1.1 Tlenpio mpoBeAEHUS MEPONPHUATUN MO OOECHEUYCHHI0 OE30MacHOCTH
Tpyaa Ha CII noHocdepHbIX HaOMIONEHUN SBIISETCS 3alllMTa NEpPcOHaNa OT BO3JEH-
CTBHSI OIIACHBIX U BPEIHBIX MPOU3BOJCTBEHHBIX (PaKTOPOB, UCKIIOUEHNE HECUACTHBIX
CJIy4aeB, B TOM YHCJIE CO CMEPTEJIBbHBIM UCXOJIOM, U PO ECCHOHABHBIX 3a001eBaHUI
Ha MPOU3BOJICTBE.

12.1.2 be3omnacHOCTh TpyAa periaMeHTHPYETCS HIKETePEeUNCIEHHBIMA HOpMa-
TUBHO-TIPAaBOBBIMU aKTaMH, HAIIMOHAIBHBIMH CTaHAapTaMu, TOKyMeHTaMu Pocruapo-
MeTa U KCILTyaTallMOHHOMN TOKyMEHTAalUeH:

- TpyaossiMm kogexkcoM Poccuiickoit @enepannu (ot 30 nexadbps 2001 r. Ne 197-

D3);

-T'OCT 12.0.230, T'OCT 12.0.007, TOCT 12.0.003;

- UHCTpYKUMEN Mo TexHuke Oe3omacHoctu mpu padore B CII nonochepHsix
HaAOJIFOIECHUIA;

- PYKOBOJICTBAMH T10 SKCIUTyaTallid HOHO30H/IOB U JIPYTUX CPEJCTB HOHOCPED-

HBIX HAOJFONECHUN.

12.2 MeponpusiTusi no odecneuennio 6ezonacunoctu tpyaa B CII nonocep-

HbIX HA0JII01eHU i, 000PYA0OBAHHOM MOHO30H/I0M

12.2.1 Bce nuna, mpoBOSIINE TEXHUUECKOE 00CTy)KMBAaHUE, PEMOHT HOHO30H-
0B 1 ADK, 10mKHBI IPOUTH MPOBEPKY 3HAHUI MO MPABUIIAM TEXHUYECKOM IKCILTya-
TallMM JIEKTPOYCTAHOBOK moTpeduTeneit [9] u uMerh KBaTu(UKAIMOHHYIO TPYMITY MO
anektpobe3onacHocty He Hipke 11 rpynmbr.

12.2.2 Tlepen nauanom skcruryatauuu yerpoicts CII nonochepubix Habmr01€-

HUI HEOOXOAMMO U3YyUUTh PYKOBOJCTBA IO SKCILTyaTallul ATUX YCTPOUCTB.
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12.2.3 Jlns obecrieuenust 6€30MaCHOCTH MpU pabOTe ¢ MOHO30HAOM M C KOH-

TPOJILHO-UCIIBITATEILHON anmapaTypoi HeOOXOAMMO:

—  cojepkaTh B MOPsAKE pabouee MECTo;

—  HMETh JOCTaTOYHYIO OCBEIIEHHOCTh paboUyero Mecra;

—  yOeauThCs B HAJWMYMHM HA MECTE WCIBITAaHWHN IITENCENbHBIX PO3ETOK U
cetu 220 B 50 I';

—  HMETh UCIIPaBHbBIC CETEBBIC IIHYPHI Y BCEX U3MEPUTEIIBHBIX TPUOOPOB;

—  3a3eMJIUTh MPUOOP, KOHTPOIBHO-U3MEPUTEIIBHYIO aninapaTypy U U3MepH-
TeJIbHBIE PUOOPHI;

—  IIPOBOAUTH CTHIKOBKY M PACCTBIKOBKY Pa3bEéMOB TOJIBKO MPH BHIKIIOUCH-
HOM HaIpsHKCHHH;

—  TIPOBEPHUTH MPABIWILHOCTH MAPKUPOBKH COCTHIKOBAHHBIX Pa3bEMOB U TIpa-
BHJILHOCTH COOPKH CXEMBI B COOTBETCTBUU CO CXEMOM COCTMHCHUIA;

—  IIPOM3BOJIUTH CMEHY CTOPEBIIMX WM HEUCIPABHBIX MPEIOXPAHUTEIICH B
M3MEPUTEIBHBIX MPpUOOpaxX MpH BRIKIIOUCHHOM HAMPSHKECHUU CETH,

—  TIpH TIPOBEICHUHM PEMOHTHBEIX PabOT ¢ MEPEeIaTIunKOM, B KOTOPOM MOTYT
OBITh KacKaJbl C MCTOYHHWKAMHU BBICOKOBOJIbTHBIX HAMPSDKCHHH, CIEAYeT PYKOBOJ-
CTBOBAThCS Pa3/ielIoM PYKOBOJICTBA IO IKCIUTyaTaIMH, KacaroMMCs JAaHHOTO OJIOKa.

12.2.4 He pa3pemiaercs MpOU3BOIUTH BKIIFOUCHHE NOHO30HIOB, €CITH KIMMAaTH-
YECKHE YCIOBHUS B TIOMEIIEHUH, T/Ie OHU YCTAaHOBJICHBI, HE YIOBJIETBOPSIOT TpeOOBa-
HUSIM PYKOBOJICTBA IO DKCILTyaTaIluH.

12.2.5 Kareropuuecku 3anpeniaercs Mpou3BOIUTh dKCILTyaTallul0 MOHO30H1a
IIPY HEUCITPABHOM CHUCTEME DJICKTPHUICCKOM OJJOKMPOBKH, 00SCIICYNBAIOIICH OTKITIOUC-
HUE TeTel BEICOKOTO HANPSHKSHUSI PY BCKPBITHH YCTPOMCTB.

12.2.6 TlonknroyeHne yCTPOMCTB HOHO30H/Ia K CETH MIEPEMEHHOT0 TOKa JIOIyC-
KaeTcs TOJIBKO CHEHMaJIbHBIMHA KaOeasIMHU, BXOISIIMMH B KOMIIJIEKT ITOCTaBKH MOHO-
30H1a. BkirroueHne kabenel muTaHus IPOU3BOIUTCS MTPH BRIKITFOYCHHOM PyOHUITEHUKE
CETEBOTO HAMPSHKCHUS B TIOMEIICHHH, T/I€ YCTAHOBJICH MOHO30HI.

12.2.7 BxiroueHue ceTeBoro kadens IepeaaTdydka MOHO30HAA HEO0OXOIUMO
IIPOU3BOJIUTH B COOTBETCTBUM C 0003HAUYCHHUSIMU HA BUJIKE KaOeJsl M Ha PO3ETKE.
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12.2.8 [ToaxmoueHust ¥ OTKIFOYSHUS MITENCETBHBIX Pa3bEMOB YCTPONHCTB HOHO-
30H/1a TOJKHBI TPOU3BOIUTHCS TPU MTOJIHOM CHSTHH MUTAIOLIETO HATPSXKEHUS MYyTEM
OTKJIFOUEHHS KaOeJsl MUTaHus TaHHOTO ycTpoicTBa oT cetu 220 B.

12.2.9 3ameny npenoxpanuteneld HEOOXOIUMO MPOU3BOIUTH MPU MOJTHOCTHIO
OTKJIFOYEHHOW OT CETH araparype.

12.2.10 [Tpu npubavkeHnH rpo3bl HEOOXOAUMO MTPEKPATUTH BCE paOOTHI, 3a3eM-
JUTHh QaHTEHHYIO CUCTEMY, OTKJIIOUYUTD JICKTPOMUTAHIE HOHO30HIa U TIEPEHTH B JpY-
roe (6osiee 6e30macHOe BO BpeMsl TPO3bl) TTOMEIICHUE.

12.2.11 Hanmamounblie paboThl ¢ 6JI0KaMU anmapaTypbl, BEIIBUHYTHIMU WJIH BBI-
HYTBIMH U3 CTOEK, a TAaK)K€ CO CHATHIMH KPBIIIKaMHU (KOXKyXaMH), TOJKHBI IPOU3BO-
JUTHCSI HE MEHEE, YeM 2 JIUI[aMH ¢ COOIOACHUEM CIIEAYIOIUX MEP MPEAOCTOPOKHO-
CTH:

— IOJIKJIFOUEHHUE BBIHYTHIX OJI0OKOB K CTOMKaM MOHO30H/1a JOJIKHO MPOU3BO-
JTUTHCSI MyTEM NPUMEHEHHUS CHELHUAJIbHBIX YAJIMHUTENIbHBIX KaOenel, BXOIAIMMX B
KOMIUIEKT MOHO30H/Ia,

— BBIHMATh U BCTABJIATH OJIOKH, a TAK)KE MPOU3BOAUTD MOJKIIOYEHHUE U OT-
KIIIOYCHHE yJUIMHUTEIbHBIX KaOeseil u pa3bEMOB OTAEIBHBIX 3JIEMEHTOB CXEMBI pa3-
peraeTcst TOJIbKO MPHU TMOTHOCTHIO BHIKITIOYEHHOM MOHO30H/IE;

— HE0O0XO0JMMO TOMHUTB, YTO JIaXKe MOCJIE BHIKJIFOUEHUS! HOHO30H1a Ha KOH-
JeHcatopax (QUIBTPOB BBIIPSIMUTENICH MOXKET MPUCYTCTBOBATh 3HAUUTEIHHOE OCTa-
TOYHOE HampsDKEHUE OMAacHOE s KU3HU. HanbompIryo onacHOCTh B ’TOM OTHOIIIE-
HUU MPEJCTABIISIIOT OJIOKK paguonepeIatonuX YCTPOUCTB;

- IpU HajaJlKe BKIIOUYEHHBIX OJIOKOB ammapaTyphbl ClIeIyeT TOMHHUTb, YTO B
HUX UMEETCS HaNpshKEHMeE rnepeMeHHoro Toka 220 B — oracHoe 1151 )KU3HU YEIIOBEKa,
a B paJIMoONepeIaAIoNINX U MHIUKATOPHBIX YCTPOUCTBAX — MOCTOSTHHOE HAMPSKEHHE JI0
HECKOJIbKMX KUJIOBOJIBT, SIBJISIOIIEECS ICTOYHUKOM IMOBBIILIEHHON omacHocTH. Hampsi-
xenue cetu 220 B MoxeT npucyTCTBOBATh JaXke B TOM Cilydae, eciiu cam OJIOK BbI-
KJIIOYEH, HO IUIAHT MUTaHUS CTOMKH, U3 KOTOPOM OH BBIHYT, BKJIIOUEH B AJIEKTpUYE-

CKYIO CETh;
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— HaJaJKa ¥ PEMOHT OJIOKOB ¢ IPUMEHEHUEM AKX JOKHBI BBITIOTHATHCS
TOJIBKO MPY MOJHOCTBIO OTKIIFOUEHHOM OT CETH armaparype.

12.2.12 Tlpu pabote ¢ paguonepeaaroliMi yCTPOUCTBAMU HOHO30HOB ClIe-
JyeT YYUTHIBATh, YTO DJIEMEHTHI ATUX YCTPONCTB HAXOAATCS MOJI BBICOKMM HaIpsixe-
HUEM MMOCTOSIHHOTO TOKa, MPEICTaBISIOIINUM ITOBBIIIEHHYIO OMACHOCTD 7Sl YEJIOBEKA.
Harnpsixenue Ha KoHJIeHCaToOpax (PriIbTpa BHICOKOBOJIBTHOTO BRIMPSMUTEIISI MOXKET CO-
XPpaHATHCS JaXKe TIOCTIe BBIKIIOUEHUS MepeaTunKOB.

12.2.13 B uonosonoax cepuu «llapyc» u opyaux, blcokoe Hanpsaxceuue Ha KoH-
0eHCamopax 8blCOKOBOILIMHO20 BbINPAMUMENISE MONHCEM COXPAHAMbCA 00 3-X CYMOK,
NO2MOMY KOHOEHCAMOPbl HYHCHO PA3PAOUMb C NOMOWBIO CReYUANbHO20 PA3PAOHO20
VCMPOUCmMEa Kaxcoblil pasz nocjie OMKpbl8AHUs KOPNYca nepedamyuxa.

12.2.14 TTpu NOAKIIOYCHUH K PaAUONEpeaTINKy HOHO30H 1A SKBHBAJICHTA aH-
TEHHBI HEOOXOJUMO CJIEIUTh 3a TeM, YTOOBI KOPIyC SKBHBAJCHTA AHTECHHBI OBLI
HaJEXHO COEAMHEH C KOPITyCOM MOHO30HAA.

12.2.15 Ilpu pemonme u Hanaoke UHOUKAMOPHBLIX YCMPOUCME Cledyem
umems 6 6udy, Ymo 6 HUX NPUCYMCMEYem HANPA}CEHUE NOCHOAHHO20 MOKA Om
100 0o 12000 B, nooasaemoe na 3neKmpo-iyuesyro mpyoKy unoukamopa (20e ona

umeemcs).
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IIpuioxenue A
(cripaBouHOE)

PDu3uka HoHOChepbl
A.1 O6pa3oBanne HOHOCPepbI
A.1.1 BeicoTHOe pacnpeae/ieHHe TeMIepaTypbl B aTMocdepe

ATMocdepa onuchIBaeTCs MATHIO (PyHAAMEHTATbHBIMUA MAapaMeTpamu: JaBjie-
HUEeM Pp, II0THOCTBIO HEUTPAJIBHBIX YACTHULL p, KOHLIEHTpaLMeW HENTpaIbHbIX YACTHII
Nn, TeMrnepatypoid HeWTpanbHO arMmochepsl T, u coctaBoM. Obnactu atMocgepsl
Yalie BCero pa3aelisiioT Mex 1y co0oi, Oepsi 32 OCHOBY BBICOTHOE pacIpe/ieICHUE TEM-
nepatypsl. [lpu 3Tom pasaeneHun oTenbHbIE 00JAaCTH BBICOT Ha3bIBAIOT cpepamu, a
BEPXHSAA TPaHUIA KaXI0W 00JacTH HOCUT Ha3BaHue may3bl. Camasi HIKHSS 001acTh
aTMocdepsl, nmpoctuparoiiascs 10 BbicoTsl h oT 10 10 15 kM, UMeHyeTcs Tporocde-
poii. 311ech TeMIeparypa nagaeT co ckopocThio oT 6 10 8 Kekm. Ha BrIcOTaX Tpomo-
nay3sl (ot 15 mo 20 kM) majeHWe MpeKpamaeTcss U ¢ MepexoioM K BBICOTaM OT
25 o 45 kM Temmeparypa HauMHAeT BHOBb Bo3pacTarh (ctpatocdepa). Ha BbicoTe
npuMepHO 50 KM yCTaHaBIMBAETCS TEMIIEPATYpPHBI MaKCUMyM (cTpaTomnay3a). ITOT
MaKCHUMyM 00pa3yeTcsl n3-3a MOTJIONIEHHUs COTHEYHOTO YIbTPadroIeTOBOrO U3Iyde-
HUs B MHTEpBase oT 2424 10 3068 A* TonkuM cloeM 030Ha (¢ MAKCUMYMOM IIJIOTHOCTH
Ha BBICOTE OKOJIO 25 KM). O30H SABJISETCS] MAJIOW COCTABIIAIONIEH — €ro MIOTHOCTh HE
MPEBBIIIACT HECKOIBKUX MIJUTHOHHBIX J0JEH OT 00IIel MIoTHOCTH atMocdepbl. Tem
HE MEHee, ero poJjib B HarpeBe BepxHei aTMocdephl U B SKPAaHUPOBAHUU OMACHOTO IS
xu3HK yabTpaduonerororo (UV) uzmydeHus HCKITFOUMTENLHO BeJIMKa. Beiie crparo-
nay3bl TeMIlepaTypa BHOBb HAUMHAET Majiath (Me3ocdepa) u Ha Beicote oT 85 110 90 km
(Me3omay3a) ycTaHaBIMBAEeTCsI aOCOMIOTHBIM MUHUMYM aTMOC(hEpHON TemrepaTyphl,
paBubiii 0T 170 1o 190 K. DTOT MUHUMYM OOBSCHSETCS TEM, UTO HAa YKA3aHHBIX BBHICO-

TaxX OTCYTCTBYIOT KaKHe-JIN0O 3aMETHBIC MEXaHH3MBI HarpcBa. Ho YK€ K BBICOTC OT

: Aurctpem A =100y
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90 no 100 kM cutyarusi MEHIETCA — TEMIEpaTypa BHOBb HAYMHAET BO3pacTaTb. ITO
BO3pacTaHHE MPOUCXOTUT CO CKOPOCThIO OT 4 10 8 K/km 1o BeicoT oT 250 10 350 kMm.
Jlanee ycTaHaBIMBaeTCs M30TEPMUYECKOE COCTOSHUE, P KOTOPOM TeMIieparypa ¢
BBICOTOM MOUTH HE MeHseTCs (TepMocdepa) U 3aBUCHT, TIPEXKJIE BCETO, OT YPOBHS COJI-
HEYHOU aKTMBHOCTH, CE30HA, a TAK)Ke BPEMEHU CyTOK. TakuM 0O6pa3oM, TUITUYHOE BbI-
COTHOE pacmpe/eiieHne TeMIepaTypsl Juist Huszkoi (1996 r.) u Beicokoit (1989 r.) con-

HEYHOW aKTUBHOCTH UMEET BUJ, IPEACTABICHHBIA Ha pUCYHKe A.l.

h, xm MAPT
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T, K

Pucynox A.l — BeicoTHOE pacnpeneneHue Temneparypsl 15 MapTta B TOJIbI BbI-

cokoit (1989) u Huzkoit (1996) conHeyHOM aKTUBHOCTH

A.1.2 CocTaB aTtmocdepbl

CocraB atMocdepbl y 3eMHOM MTOBEPXHOCTH B MPOIEHTAX M0 00bEMY NMPUBEAEH
B Tabnuiie A.1l. B Heil, kpome TOTo, CofiepKaTCs CBECHUS O MOJICKYIISpHOM Macce Mo;
Pa3TUYHBIX Ta30B, a TAKXKE 00 UX TIOTHOCTSIX poi U KOHIIEHTPAITUSX.

Cuuraercs, uro Hmwke BoICOTHI OT 90 10 120 kM, B 3aBUCUMOCTH OT YCJIOBH,
aTMocdepa XOopoIIo epeMelIaHa — COCTaB MOYTH HE MEHSETCSI C BRICOTOU (Y€MY CIIO-
COOCTBYET XOpOILIO Pa3BHUTAasi HA 3TUX BBICOTAX TYpOYJIEeHTHOCTh). [loaTomy 3Ty 00-
JaCTh OJAHOPOJHOM IO COCTaBy aTMoc(epbl YacTO Ha3bIBalOT roMocdepoil. OaHako

[TOJIOKEHNE TOMOTEHHOCTH KacaeTCs JIUIIb OCHOBHBIX €€ KOMITOHEHTOB — Ny, O, n Ar.
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Taonauuma A.l-CocraB arMocdepbl y 3eMHOM MOBEPXHOCTH.

I'a3 Cocras, % Moi, a.e. M. Doi, KI' M Nn, M

MounekymsipHblii azot, No 78,09 28,02 0,975 2,07-10%
MounexynsapHslii kuciaopoa, O 20,95 32,00 0,262 5,53¢10%
Apron, Ar 0,93 39,04 1,16°10° | 2,46°10%
Vrnekucnslii raz, CO> 0,03 44,01 3,75¢10% | 17,9810
MoutekynsapHbIii Bogopon, Ha 107 2,01 1,25¢10° 2,66°10%°
I'ennii, He 5410 4,00 6,25¢10° | 1,3310%°
O30H, O3 10 48,00 - -

Boznyx 100 28, 97 1,25 2,66°10%°

"1 a.e.M. = 1,66°10°%" xr

YT0 K€ KacaeTcss MaJIbIX COCTaBIIIOIIMX, TO UX OTHOCUTEIBLHOE COJIEPKAHUE C
BBICOTOM MeHsAeTcs. KoHlleHTpauuyn oJHUX KOMIIOHEHTOB BO3pacTaroT, APYTUx yObI-
BaloT, 00pa3yroTcsl UX CI0U. BUJ MX BBICOTHOTO paclpe/ieleHUs 3aBUCUT, ITIaBHBIM
00pa3oM, OT rIIyOMHBI IPOHUKHOBEHUS B aTMOC(EPY TEX WM UHBIX YYaCTKOB COJIHEY-
HOTO CHEKTPa U XMMHUYECKUX PEaKIU C APYTHMMH Ta30BbIMH COCTABJISIIOLIUMHU. JTO
XOpOILIO BUIHO Ha puMepe 030Ha O3, a Takke okcnaa azota NO, Hrparolero BaxXHyo
poJib B 00pa30BaHUU CaMOil HIJKHEW YacTh noHocepsl — obsactu D. Tlonoxxenue me-
HSI€TCA Ha BbICOTax, mpeBblmaromux 120 kM, rae TypOyJIeHTHOCTh BBIpaXKEHA YKe
KpaiiHe cy1a00, B CHJTy Yero MnepeMelnBaHue 3/1eCh HUKAKOW POJIM MPAKTHUUECKU HE
urpaer. brarogaps 3ToMy cojep)kaHue BCEX ra30BbIX KOMIIOHEHTOB MEHSIETCS C BBICO-
TOM KaKJ1asi CO CBOEH CKOPOCTBIO, 3aBUCSALIEH OT aTOMHOI'O MJIM MOJIEKYJIIPHOIO Beca
U JuccolManuy (pacuieryieHusl MOJIEKYJT) MO BO3/A€UCTBUEM COJTHEUHOM pajHalluy.
DTy 00JaCTh HA3bIBAIOT reTepocepoi, a rpaHuIly MEXy dTUMH ABYMs 00JIacTsIMU —
TypOormay30il. BbeicoTHOE pacmpenieseHre ra3oBoro cocraBa BaXXHEHIINX I MOHO-
cdepbl Ta30BbIX KOMIIOHEHT Ha BbicoTax oT 0 mo 600 kM mpeAcTaBiIeHO Ha pPH-

CyHKe A.2.

A.1.3 U3nyyenue CosiHua

BoicoThl Beiiie 60 KM XapaKTepu3yrOTCs IPUCYTCTBUEM CBOOOIHBIX JJIEKTPOHOB

¥ MOHOB, BIUSIONINX HAa PACIPOCTPAHEHUE PAMOBOIH. DTy 00J1aCTh HA3bIBAIOT HOHO-
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chepoii. [Ipuunnoit oOpazoBanmst €€ SABISIETCA COTHEYHOEC KOPOTKOBOJTHOBOE HU3IIyde-
Hue B auanasone ot 0,5 1o 1216 A. Dueprus GOTOHOB TOCTATOYHO BEJIUKA, YTOOLI
BCTyNas B KOHTaKT C HEUTpaJbHBIMU aTOMaMU U MOJIEKYJaMu BEpXHEW aTMoc(epsl,
«BBIOMBATHY U3 HUX OTPHUIATEIHHO 3apSKEHHBIC 3JIEKTPOHBI, CIOCOOHBIE BECTU CBO-
00JIHOE CYIIECTBOBAHME, a CAMHM aTOMbI M MOJIEKYJIbI MPEBpaIaTh B MOJIOKUTEIHHO
3apsKEHHBIE HOHBI. Tak Kak 4yuciio o0pa3yroluXcs TeX U APYTrUX YacTUll CTPOTO OH-

HAKOBO, HOHOC(epa OcTa&Tcs NEKTPUUECKU HEHTPaTIbHOM.

h, xm
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Pucynok A.2 — BeicoTHOE pacnpeaeeHrne ra30Boro COCTaBa BaXKHEHIINUX ISt

nOoHOCQEpHI Ta30BBIX KOMIIOHEHT. H — aTromapusIit Bogopoa, O — aToMapHbIii KUCIIO-

pox

Ha pucynke A.3 moka3aHO CIIEKTpaJIbHOE pacrpeieliecHue HHTCHCUBHOCTH T10-
TOKa HOHH3MpYyoInero u3iydeHus CoiHma J BHAMMOIO TPH A, HU3MEHSIOMICHCS
ot 3800 10 7600 A, UV (ot 100 o 3800 A), pentrenosckoro X (ot 1 mo 100 A) n
undpaxpacsoro IR (1 > 7600 A) uznyuenuii Ha ypoBHe Mops. JIerko 3aMeTHTb, UTO
BHUIUMOC U3 TyUCHHE, HE IPUHUMAIOIICE yJ4aCTHE B 00pa30BaHUN CBOOOIHBIX JIEKTPO-

HOB, 3dHUMACT BCCbMa Y3KYIO ITOJIOCY YaCTOT. Bwmecte ¢ TCM, Ha €TI0 JOJIO IIPUXOOUTCA
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3aBeIOMO OOJIbINIAst YaCTh MHTEHCUBHOCTHU m3nydeHus Connia. Mornsupyromiee usiy-
yenue B X u UV guamazoHax MOKa3aHO CHHUM M (DHOJIETOBBIM IIBETOM COOTBET-
CTBEHHO.

K cuacTsio as Bcex Gopm Ku3HHU HA 3eMile, HOHU3UPYIOIIEe KOPOTKOBOJHOBOE
uznydenne (UV, X) nornomaercs Ha BbicoTax oT 60 10 180 kM, Tak 4TO 3€MHOI1 T0-
BEPXHOCTU JIOCTUTAIOT TOJBKO «MSTKUI» yabTpaduoner (4, H3MEHSIOMAACS

ot 3000 mo 3800 A), BumuMbIii cBeT 1 MH(PAKPACHOE U3TydEHUE — PUCYHOK A.4.
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Pucynok A.3 — Cnextp J B X, UV, Bunumom u IR nuanazonax mpu HU3KOM

(crutonIHast KpUBasi) U BEICOKOU (TOYEUHBIN ()parMeHT) COJIHEUHON aKTUBHOCTHU
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Pucynok A.4 — Ypoens 50 %-ro norioiieHus Kak QyHKIUS JJIMHBI BOJHbI

NAJAOIIEr0 U3JTy4eHUs
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Buano, 4T0 M3 BCEro CHeKkTpa MOHM3UPYIOMIETO M3IY4YEHUsS TIIyO)Ke BCETO B
CPEIHIOI0 U BEPXHIOI0 aTMochepy (Boime 60 KM) MPOHUKAET BEChMa SHEPTUYHOE PEHT-
reHOBCKOE M3lydeHue ¢ A, u3MeHsiomeiica ot 1 10 3 A. Tem He MeHee, ero BKIaj B
00pa3oBaHUE 3JIEKTPOHOB B HEBO3MYIIEHHBIX YCIOBUSAX KpailHe Mall. DTO OOBACHS-
€TCsl TEM, UTO MHTEHCUBHOCTD 3TOT'0 MTOTOKA COCTABIISIET HUYTOXKHYIO JIOJIFO MHTEHCHB-
HOCTH BCETO COJIHEUHOro wu3nyuenus: J (B gamamasoHe ot 1 go 3 A) me

6onee 10% poron M2 A — cm. pucynok A.3.

A.1.4 ®doTouonmnsanus

A.1.4.1 Ha pucyHnke A.5 noka3aHbl BHICOTHbIE IPOMUITU CKOPOCTH 00pa3oBaHUs
anexkTpoHoB ((h) B noHocepe mpu BepTUKAIBLHOM MAJCHUM TOTOKA COJIHEYHOTO

HOHU3HUPYIOHMICTO U3TYyUCHUS].

240

220

200+

180

160

Bsicoma, xm

10° 10’ 10* 10’ 10"

Cropocrs. o0pasosanusn anexmponos, m™-c”'

Pucynox A.5 — Monu3anus atMochepsl peHTT€HOBCKUM U yIbTPa(UOIETOBHIM

HN3JTYyYCHHUEM PA3JIMYHBIX JHUAIIa30HOB AJIMH BOJIH
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[TonaBmnsitomiast 4aCTh ITOTO UTYUCHHS «aCCUMHIIIUPYETCs» aTMoc(hepoii Ha BbI-
corax ot 105 go 170 kM. B Teuenue aHs BEICOTa MaKCHUMyMa CKOPOCTH (hOTOMOHHU3A-
MU nepemernaercs K BeicotaM ot 200 10 250 kM, a MUK 3TON CKOPOCTH YMEHBIIIACTCS
0oJee yeM Ha NOPSAIOK BEIMYMHBI — PUCYHOK A.6. VICKItoueHue cocTaBiseT U3myyde-
HUE Ha JUIMHE BOJHBI, paBHOI 1216 A, nHaseiBaemoii nuHueii Jlaiiman-ansda (Lo) —
OCTpbIi UK Ha pucyHke A.3. OHO npoHUKaeT 10 BbICOT OT 60 10 90 KM — cM. pucy-
HOK A.4, nonuzupys mosexkyny NO ¢ 06pazoBaHUEM Napbl: MOJIOKUTETbHBINA HOH NO+

H 3JICKTPOH.

250

BBICOTA, KM
3
o

Pucynox A.6 — Bapuanuu cymmapHOil CKOPOCTH 00pa30BaHuUs SIEKTPOHOB B
MUHUMYME COJIHEUHOW aKTUBHOCTH JIJI PA3JIMYHbBIX 3€HUTHBIX yriioB CoJIHIIa

(1 psl BO3JNIE KPUBBIX, B TPaaycax)
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A.1.4.2 KopoTtkoBosiHOBO€e n3inyyeHue CoJIHIIa MOJIBEPKEHO CUIIbHBIM LIUKIIHU-
yeckuM (11-nmetHum) konebaHusM. Ero akTUBHOCTH OIIEHUBAETCSl MO0 B €AMHUIIAX
u3nydeHus Ha jumHe BotHbI 10,7 cm (Fi7, pucyHok A.7), mu6o B uncnax Bonasda Rz
(3aBHCSIIMX OT YKCIIA COJTHEYHBIX IMATEH. B ropl MUHUMYMa COTHEUHON aKTUBHOCTH
F107 m3mensiercs ot 70 mo 80 equnui (Rz uzmensiercst ot 5 g0 10).

B roapl MakcuMyma COJIHEUHOM aKTUBHOCTH F197 mocturaet ot 230 no 250 enu-
uutl (Rz = 200). I[Ipu 3TOM MOTOK M3MydeHUs B yAbTPadrOIETOBOM auara3one (4 ot
100 o 1000 A) u3mensiercss He Goyee ueM B 2 pa3a, TOTJa Kak B PEHTTEHOBCKOM

(Aot 1 mo 10 A) — ot omHOrO MO JIBYX TIOPSIIKOB BEJIMUUHBI.

lTom

Pucynox A.7 — CriakeHHasi CpeTHEr0/I0Basi KpUBasi COTHEYHOW aKTUBHOCTH

A.1.5 PexomOunanus

Ecnu 651 06pazyromiuecs 6;1aroaaps COTHEYHOMY HOHU3ZHPYIOIIEMY U3ITyUSHHUIO
CBOOOJIHBIE JIEKTPOHBI HE MCYE3aJIN MOJ BO3JIEHCTBUEM KaKUX-THMOO MPOIIECCOB, UX
KOJINYECTBO B HOHOC(epe HeoOpaTrmo Bo3pacTano Obl. B peaabHOCTH 3TOr0 HE Mpo-
ncxoauT. Bo Bcex cimosix atMocdepsl, B ocoOeHHOCTH Ha BhicoTax oT 100 mo 130 kM,
rje o0pasyercs HanboJbIee KOJTUYECTBO CBOOOIHBIX JIEKTPOHOB, B HOUHBIE Yachl N
YMEHBIIIAETCSI BO MHOTO pa3. DTO yObIBaHUE COJIEPKAHUS IJIEKTPOHOB OTO JHS K HOYU
MIPOUCXOUT Oarofaps XUMUYECKON peakIuu peKoMOUHAIMH (TIepepacTpeIeICHHs ),
MIPU KOTOPOM OTPHUIIATENILHO 3apsSKEHHBIE YJIEKTPOHBI € BOCCOCAUHSIOTCS C TTOJIOKHU-
TEJILHO 3apPsHKEHHBIMUA HOHAMM C BOCCTAHOBJIEHUEM HEUTPAITBLHON YacTUIlbl. Eciu ripu

5TOM HOH TIPEACTABISLET COOOM MOJIOKUTENLHO 3aPSIKEHHBINA aTOM X7, TO peakuus:
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XF+e - X+ owh (A.1)

HA3bIBAETCS PAJMOAKTHUBHON pekoMOMHaIuel (OHA COMPOBOXKIACTCS BbIEIe-
HUEM TIOPIIMHM SHEPTUH, PaBHOH wh, TAe @ — KpyroBas 4acToTa, /i — TOCTOSTHHAS

[lnanka). B ciryuae, Korjia HOH PECTABISIET COOOM MOJI0KHUTEIBHO 3apSHKEHHYO MO-

JIEKYILy, pEaKLus:

XaY* +e — Xa + Y, (A.2)

Ha3bIBACTCs IMCCOLIMATUBHON peKOMOMHANMen o (OHa COMpPOBOXKAAETCSA AMCCOLHA-
yel MOJIeKyJbl Ha aToMbl). O0€ 3TH peakiuu ONpelesatoT BpeMs 3aACPKKH MEXIY
oOpa3oBaHMEM U THOENbIO 3apsKEHHBIX 4acTUL] 00EUX COpPTOB, a, CJIEAOBATEIbHO, U
UX KOHIIEHTpauuio. Yem 10bllIe JUIMTETbHOCTD 33aJIEP>KKH, TEM BBIILE KOHUEHTPALHS,
1 Ha000poT. CKOPOCTh THOENH 3apsKEHHBIX YaCTUIl HA3bIBAIOT KOA(DPUITMEHTOM pe-
koMOuHanuu. OHa ONpeaenseTcs COPTOM aTOMHBIX U MOJIEKYJISIPHBIX MOHOB, C KOTO-
PBIMU B3aMMOJECHCTBYET JIEKTPOH. A TaK KaK KOJIMYECTBO COPTOB HEUTPAJIBHBIX Ya-
CTHII B BEpXHel aTMocdepe, Kak Mbl BUAEIH BbIIIE, BEJIMKO, TO BEJIUKO U pa3HOO0pa-
3ue K0d(POUIIMEHTOB X peKoMOUHaIMu. VX pe3ynbTUpyoIlyto, NpeacTaBIsioNIyIo

co001 CpeTHEB3BEIIEHHYIO OT HanOoJiee BaXKHBIX pPEeaKIUil, Ha3bIBaIOT 3()(PEKTUBHBIM

K02(D(PULIMEHTOM PEKOMOMHALIMHU Glshi-

A.1.6 /Imnamuyeckue nmpoueccobl B atmochepe
A.1.6.1 Berep B Mme30cepe

ConHIile HE TOJIBKO MOHU3HPYET, HO U HAarpeBaeT CPEJIHIOI0 U BEPXHIOK0 aTMO-

cdepy. M3-3a 3T0T0 B HE BOSHUKAIOT MIEPETIa bl TEMIIEPATYPHI U, CJICI0BATEILHO, 1aB-
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JICHUs, B pe3yJIbTaTe Yero FreHepUPYIOTCs pa3HOOOpa3HbIE BETPOBBIE H BOJIHOBBIE JIBU-
xeHus. B ¢usuke nonocdepsl U B JTaHHOM JOKYMEHTE 3a HalpaBJeHHE BETpa — «BO-
CTOYHBIIY», «3alaAHbI» U T. ., IPUHATO TO, KyJa OH JYEeT, B MPOTUBOIOJIOXHOCTD
METEOPOJIOTHH, TJI€ 3a HANpaBJICHHE BETpa MPUHUMAIOT TO, OTKYZa OH JYET.

[Ipeobnanaromumii Betep riaodansHOro Maciirada Ha Beicotax Mmenee 100 kM BO3-
HUKAET U3-3a CE30HHBIX MEePENnaioB TEMIEPATYphl U JaBieHUs — pucyHOK A.8. OH sB-
JsIeTCs TeOCTPOPHUECKUM, T. €. ABMKYLIUMCS CTPOro BJIOJIb Napaenu. B ceBepHom
nojymapun Ha Beicotax oT 60 10 90 kM 3UMOil TOMUHUPYET CHIIbHBIA BOCTOYHBIHN Be-
Tep (ero ckopocts ot 10 10 100 M ¢t u Gosee).

JleToM BeTep CTAaHOBUTCS 3aMagHBIM. MI3MeHEHEe OCHOBHBIX TapaMeTPOB aTMO-
cdepbl, XapaKTEPHBIX /711 3MMHETO U JIETHETO MEPUO0B IPOUCXOIUT B IEPUOABI PaB-
HOJICHCTBUI MPOAOIKUTENBFHOCTHIO OKOJIO Mecsia. B 310 BpeMms yacto HabmonaeTcs
TaK)K€ MEpHUJIMOHAJIbHAS KOMIIOHEHTa IMpeo0JIaJalouiero BeTpa, KOTopas BbI3bIBAET

HIHpOTHBIﬁ IIOTOK BO3yXa.

2 awua

a S0 100 150 200

Pucynox A.8 — TemmnepaTypa CpeIHEIIUPOTHOM CpeiHel aTMOChEphI IETOM U

3UMOM, TTOJIJICHb

A.1.6.2 Betep B TepMochepe

Beimme 120 kM BeTep BO3HUKAET M3-3a TPAJMCHTOB JaBJICHUS, 00YCIOBICHHBIX
CYTOUYHBIMU U3MEHEHUSIMU TeMIepaTypbl. DTH CYTOYHBIE KOJIeOaHUsI TEMIEPaTyphl,

nocturatouye 180 Ku 70 K B rogsl MakciMymMa 1 MUHUMYMa COJITHEYHOM aKTUBHOCTH,
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COOTBETCTBEHHO, MPHUBOJAT K PACIIUPEHUI0 aTMOoc(hepsl THEM, K TaK Ha3bIBAEMOMY
JTHEBHOMY B311yTHIO. [ OpM30HTaIBHBIN IPaAUEHT JABJICHUS, OOPA3YIOMINIICS BOKPYT
JTHEBHOTO B3IyTHS, SIBIAETCS ABIDKYILIEH CHIION TepMocdepHOoro Berpa. Tak Kak Ha
THX BBICOTaX KOHIEHTpAIMs 3apsSUKCHHBIX 4YacTHIl BEJHKA, a KOHIEHTpalus
HEUTpaJIbHBIX YaCTUI] OTHOCUTEIBHO MaJla, 3TOT BETEP YK€ HE SBJIAETCS CTPOTO Teo-
crpopuyHbIM. OH 3aBUCHT TaKXke OT BA3KOCTH, cujibl Kopronuca 1 MarHUTOMOHHOTO
TpPEeHUsI WM HOHHOTO yBIedeHwus (Bbie 100 kM BeTep HAYMHAET MIPUBOIUTH B JIBUKE-
HUE, 3aBUCSAIIEE OT MATHUTHOTO TI0JISL, TIOJIOKHUTEIbHBIE HOHBI OKPYKAIOIIeH Cpebl, B
pe3yabTaTe Yero HOHHOE YBICUCHHE CTAHOBUTCS CYIIIECTBEHHBIM HCTOYHUKOM TOTEPh
SHEpPruM BeTpa). Bce 3To MpUBOIUT K CIOKHBIM TPACKTOPHUSM MEPEHOCA BO3AYITHON
maccel. TeM He MeHee, BHE 3aBHCHUMOCTH OT C€30Ha FOPU3OHTAJIbHBIM BETEp 311€Ch
HaIpaBIICH MEPICHINKYIIPHO N300apam B CTOPOHY OT JTHEBHOTO B3y THS aTMOC(EPHI.
OTOT BeTep IyeT U3 OCBEIIEHHOTO MOJIyIIapHsl B HOUHYIO CTOPOHY 3€MJIH, KaK uepe3
NOJIIpHBIE 00JaCTH, TaK U Yepe3 JUHHUIO TEpMUHATOpa Ha Ipyrux mupotax. Houbio n
Ha BBICOKMX IIUPOTaX, T/I€ MOHHAs KOHIEHTpPAlMs Maja, BETep HOCHUT MPEUMYIIe-
CTBEHHO reoctpoduueckuil xapakrep. TunnyHas BeIMYHMHA CKOPOCTH TOPU30HTAIIb-
HOTO BETpa Ha BBICOTaX CpEAHEMUPOTHOro cios F2 cocraBiser nuém ot 30 mo
50 m ¢, a Housro or 150 1m0 200 M ¢ t. CkopoCTh BepTUKANLHOM KOMIIOHEHTHI BETPa

He rpesbimaer 15 M ¢,

A.1.6.3 BHyTpeHHUE rPaBUTAIIMOHHBbIE BOJIHbI

DOHeprusi BHyTpeHHUX rpaBuTaloHHBIX BoJH (BI'B) B ocHOoBHOM Oepércs u3
KpYIHOMAacCIITaOHBIX BETPOBBIX JABI)KEHUN B BepxHed armocdepe. Ilociaennue Bo3-
OyXJar0T MPWIMBHBIE JBUKEHHUSA, aMILTUTYJ1a KOTOPBIX HA 3THX BBICOTAX JOCTUIAET
TaKUX OOJIBIIMX BEJIMYKH, YTO B MPOIIECCE X pacnaja BblaeseTcs 00JbIIoe KOIuye-
CTBO 3HEPI'UH, YTO NPUBOAMUT K reHepanuu BI'B. X neprona cocTaBisIET OT HECKOJIb-
KMX MUHYT J10 HECKOJIBKUX YacOB, JUTMHA BOJHBI BEPTUKAIBHBIX ABUKEHUI OKOJIO He-
CKOJIBKHAX KAJIOMETPOB, @ TOPU3OHTAIBHBIX — BIUIOTH /10 HECKOJIBKUX THICSY KAJIOMET-
poB. BI'B 0TOX1€CTBIAIOT ¢ NMepeMEIAOINUMUCI HOHOC(HEPHBIMU BO3MYIIEHUSIMH,
KOTOpBIE€ HAOIIOAAI0TCS Ha OONBIINX BBICOTaX U MOT'YT IPOXOJUTh HECKOJIBKO ThHICSY
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KHJIOMETPOB CO CKOPOCTSIMU IMTOPSIIKA COTEH KMIIOMETPOB B yac. OHU BO3HUKAIOT B BbI-

COKHUX HMIMPOTaxX U ABUIKYTCS 110 HAITPABJICHUIO K 9KBATOPY.

A.1.6.4 IlpuauBsbl B atmMochepe

Connie u JlyHa neicTBYIOT Ha aTMOC(epy, BbI3bIBasi IPUIMBHbBIC CUIIbI, TIEPUO-
JTUYHOCThH KOTOPBIX CBSI3aHA C COJIHEUHBIMU (24 1) 1 nyHHBIMU (24,8 1) cyTkamu. OTH
CWJIBI BO30YXAAIOT B aTMOC(epe MPUITUBHBIE BOJIHBI, YTO MPUBOJUT K ABUKEHUIO aT-
Mocdepbl, TIaBHBIM 00pa3oM, B TOPU30HTAIBLHOM HampaBieHUH. [|BuxkeHue nepreH-
TUKYJSIPHOE MarHUTHOMY TIOJTFO 3E€MJIU UHIYIIUPYET JIEKTPOMArHUTHBIE CUIIbI, KOTO-
pbie BO30YKIAIOT TOKH B T€X CIOSIX MOHOC(EPHI, TJe CYIIECTBEHHA JIEKTPOIPOBO/I-
HOCTb. B pe3ynbrare 3TOro npoucxoasT NEPUOIUUECKUE COTHEYHO-IYHHbIE TeoMar-
HUTHbIC Bapranny. Bo3HuKaromas B pe3yJibTaTe YKa3aHHOTO MPOLEcca CUCTEMA AJIEK-
TPUYECKHUX I0JICH, TOKOB U 3apsiioB, B CBOIO OUYepe/ib, 3aMETHBIM 00pa30M CKa3bIBa-

eTcs Ha uoHocdepe.

A.1.7 Muddy3us

Kak MoxHO BUETh U3 pucyHKa A.5, BbIcOTa MaKCMMyMa HOHOOOpa3oBaHus (00-
pazoBaHUs CBOOOIHBIX AIEKTPOHOB) pacrnosaraercs Mexxay 105 u 170 km. Mexay Tem,
MAaKCHUMYM 3JIEKTPOHHON KOHUEHTPALUUA HaXOAUTCS Ha BhicoTax MexAy 250 u 350 kM.
CMech 3J€KTpOHOB M HMOHOB BEpXHEHl armMocdepbl MOXKHO CUMTaTh mia3moil. Ha
ma3My JEHCTBYIOT CHUJIA TSXKECTH, a TAKKe CUJIbl, BOSHUKAIOIINUE MPU JIBHIKEHUH U
CTOJIKHOBEHUSIX, TEPMOC(EPHBINA BETEp U, KPOME TOr0, deKTpuueckue nous. O ponu
TepMOC(HEPHOro BeTpa rOBOPUIIOCH BhIIIE. A MO BIUSHUEM T'PaJUEHTA MJIOTHOCTH B
MoJIE CWIbl TSDKECTH mpoucxomuT auddys3us (mpocadymBaHue) TIIa3Mbl 4epes
HEUTpaJIbHBIC YAaCTUIIBI C BBICOT, TJIe €€ TUIOTHOCTh BeliMKa (Te oHa o0pasyercs), Ha
BBICOTBI C MEHbIIIEH TIIOTHOCTEIO, T. €. BBepX. Kpome Toro, ckopocts quddy3nu 3aBu-

CUT OT OKPYXarOUIEH TEMIIEPATYPbl, BBICOTHBIX TPAJUEHTOB TEMIIEPATYPHI, JIEKTPOH-
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HOM 1 HOHHOM KOHUEHTPALMH, KOMIIOHEHTOB 36MHOT'O MAarHUTHOTO NOJIAA, & TAKXKE Ya-
CTOTHI coyaapennii noHa OF, OCHOBHOTO Ha 3THX BBICOTaX, C HEHTPAJIbHBIMUA COCTaB-
astronuMu — O, Oy, No.

JIpyro# Bonpoc, Kacaromuics ciiod F2, cBsi3aH ¢ CyTOYHBIMU BapUaLUsIMU JJIEK-
TPOHHOM KOHILIEHTpalMuu B HeM. VIMEHHO — HECMOTpS Ha TO, YTO B HOYHBIE YaChl MPO-
1ecchbl POTOMOHU3ALNY NTEPECTAIOT POAYLIUPOBATH JIEKTPOHBI U MOHBI, U UX KOHIICH-
Tpaumu Ha BeicoTax D u E o0Gmacteli cTaHOBSATCS HUYTOKHO MaJIbIMU, Ha BBICOTAX CIIOSI
F2 oHM coxpaHsI0TCS B 3aMETHBIX KOJIMYECTBAX, 0COOEHHO B JIETHUE TEPUOJBL. 3a CUET
yero? 3a cu€r npoToHochepsl — BHEIIHEN YacTH MOHOC(]EPHI, T1ie MpeodaJaroT Jier-
kue nonsl H'. I[IpoTtoHochepa npeactasisier co0oii pe3epByap, B KOTOPBIA B OCBEIIEH-
HOE BpEMsI CYyTOK CTEKaeT IIa3Ma u3 ciiost F2, 1 u3 KoToporo oHa B HOYHBIE Yachl BO3-
BpaniaeTcsi 00paTHO Ha MEHBIIUE BBICOTHI. 3UMOM B CPEIHUX IIMPOTAX JHH KOPOTKH,
a HOYM JUIMHHBI. B cuity yero 3a ocBeliéHHOE BpeMs CyTOK ITPOTOHOC(Epa HE yCIIeBAET
«HACBITUTHCS TUIA3MOM U, COOTBETCTBEHHO, OTAATh €€ HOYHOU 3uMHero ciost F2. Jle-
TOM KapTHHA 0OpaTHasi: CBETJIOE BpeMs BEIMKO, & HOUM KOpOTKH. [lonomHenue npo-

TOHOC(EpHI TIa3MON MMPOUCXOJIUT JTOCTATOYHO JIOJTO, TOATOMY OTJada ¢€ BelIMKa.

A.1.8 bajganc voHu3sauuun

B paBHOBECHBIX YCIOBHSIX CKOPOCTh 00pa30BaHMs 3apsKEHHBIX YaCTHUIL (] ypaB-
HOBEIINBACTCS CKOPOCTHIO X Tuben |, mnbo coBMecTHOro mporiecca rudenu u nepe-
HOCca HoHOC(epHOil Tu1a3mbl. IHaYe ToBOpsi, BpeMEHHBIE BapHallluy dJIEKTPOHHOM KOH-

HCHTpPAMHU OIIMCBIBAIOTCS BbIPAKCHUCM:

N/ ot = q— 1 — div (NV), (A.3)

rae V — cKopocTh epeHoca.

Ha Bricorax o6mactu E u ciost F1 mporteccamu neperoca MokHO mpeHeOpeyb, a
XapaKTepHbIE BpeMeHa MPOIIECCOB TMOENIHM B PEaKIMIX PeKOMOMHAIIUM JIJ11 OCHOBHBIX

nonos Ny*, 0F u O* cTonb Mabl, 4TO B HEBO3MYIIEHHBIX YCIOBHSAX:

169



PJ1 52.26.817-2015
ON./ot=0

W xoHUEeHTpalMs 3JIEKTPOHOB ONPeeNsieTcs yCIoBUeM (POTOXMMHYECKOTO PaB-
HOBECHSI:
q=I
Bo BHemHe# noHocdepe, HaNMpPOTUB, HECYIIECTBEHHBI KaK MOHOOOpa30BaHUE,
TaK ¥ pEKOMOMHAITHS, TOCKOJIBKY 3/1eCh TOMUHUPYET nepeHoc. B cioe F2 neo6xoanmo

YUYUTHIBATDb BCC TPU OCHOBHBLIX ITpOLCCCA.

BricoTHOEC pacupeaciiCHUC OCHOBHBIX NOHOB, 4 TAKIKC SHGKTpOHHOfI KOHOCHTpAa-

1y Ha BbicoTax oT 90 mo 1000 kM MOXKHO BHACTH Ha pUCyHKe A.9.
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Pucynok A.9 — NoHHEI# cocTaB B cpeiHelt aTMocdepe B Mepruoi BECEHHETO

PaBHOJICHCTBUS
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A.2 CtpykTrypa nonocgepsol

A.2.1 O6aacte D

Oo6nacte D niposiBisiercst Ha moHOrpammax B3 kocBeHHO, uepes mapametp fmin.

D10 00YyCNOBIEHO TEM, 4YTO KOHIIGHTpallMs OJJIEKTPOHOB B objactu D B
HEBO3MYIIEHHEIX ycinoBusax Menbiie 1,24-10%° M3, u cranmapraeii nonosonn B3,
W3JIyYalomui W TOPUHUMAKOIIMK CUTHalbl B jauana3zoHe ot 1 go 20 MIn, ne
JUArHOCTUPYyeT Hajmuuue obnacth D. Manas KOHIEHTpalusi 3JIEKTPOHOB Ha 3THUX
BBICOTaX CBSI3aHA C JIBYMsI Mpu4ynMHaMu. Bo-miepBbIX, Kak BUJIHO U3 pucyHka A.4, Ha
BBICOTBHI 3TOM 00JaCTH MPOHUKAET TOJBKO OUYEHb y3Kasl M0J0Ca CIEKTPa COTHEYHOTO
MOHM3HPYIOLIETo U3JTydeHus: yabpTpaduonet B uauu Lo = 1216 A upentrenc A<3 A
(MOTOK KpailHEe 3HEPTUYHBIX KOCMUYECKHUX JIy4deil, pOHUKAOIMX HUXKEe 50 KM, CTOJb
cial, 4TO HE B COCTOSIHMM OOpa30BBIBaTh CBOOOJHBIC AJIEKTPOHBI B CKOJIbKO-HUOYIb
3aMETHBIX KOJIMYecTBax). BoO-BTOpPBIX, CKOPOCTh HMCYE3HOBEHHUSI CBOOOJIHBIX
AJIEKTPOHOB B PEAKIUIX PEKOMOWHAIIMU C TOJIOKHUTEIbHBIMU HOHAMU B obsactu D
ropasJio Bblle, 4em Ha BeicoTax E u F o6macreil, Tak Kak MoyIoKUTEIbHBIC HOHBI 3/1€Ch
IPEACTABIAIOT coO0M He mepsuunble noHel NO*, 0F, H' mwim O, a BTOpHYHBIE
KJacTepbl — UX COeIMHEHHMsS ¢ Mojekyidamu Boasl: NO'+H,O, H +(H20), u 1. 1.
Hanuuue >Tix KjacTepoB MPUBOJIUT K YBEJIIMUEHUIO CKOPOCTH PEKOMOUHAIINY (THOEH
CBOOOJHBIX AJICKTPOHOB) Ha TOPSJIOK BEIUMYHMHBL. TakuM 00pa3oM, XUMHUYECKHE
MPOIIECChl  B3aUMOJEHCTBUSL MOJIOKHUTENIBHBIX HMOHOB JpPYyr C JpyroM H C
HEUTpaJbHBIMU  MOJICKYJaMH, OOpa3oBaHUs CJIOKHBIX HOHHBIX  KJIACTEPOB,
MIPWINIIAHKST CBOOOJIHBIX JJICKTPOHOB K HEUTPAJIbHBIM MOJIEKYJaM ¢ 00Opa3OBaHHEM
OTPHULIATEILHBIX HOHOB, UTPAIOT CYIIECTBEHHYIO POJib B hopMupoBaHuu obactu D.
I'panumia  Mexay 30HaMU MNpeoOafaHusl TEPBUYHBIX UM BTOPUYHBIX
MOJIOKUTEIIBHBIX HMOHOB B HEM, pacmosararoriasics Ha BbicoTax oT 80 mgo 82 kwm,
IPUMEPHO COBIAJAET C BBICOTON Me3omnay3bl. [loaToMy BbicOTHBIA mpoduiab Ne B
obnactu D nmeet GpopMy KojeHa: KOHIIEHTpAIMs SJIEKTPOHOB Mana Hike 80 KM (Kak

npaBuito Ne < 103 cM®) u HaumHaeT BO3pacTaTh BHILIE STOM IPAHUIIBL.
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N3-3a Manoil KOHIIEHTpaIu CBOOOHBIX 3JEKTPOHOB 001acTh D crnabo Biuser
Ha TE€OMETPHUIO PACIPOCTPAHEHUS PAIHOBOJH. E€ BO3/IEMICTBUE HA HUX MPOSIBISIETCA
MHBIM 00pazoM. MIMEeHHO: BCIeICTBUE BHICOKON KOHIICHTPALUU HEUTPaTbHBIX YACTHI
HA JTHUX BBICOTaX, YacTOTa COYJApPEHUN AJIEKTPOHOB C HUMHU CTOJb BEJIMKA, YTO
pacIpoCTPaHSIONIMECs CKBO3b CPEy PaIHOBOJIHBI TEPSIOT B ATHX B3aMMOACHCTBUSIX

3HAUUTEIBbHYIO YaCTh CBOCH AHEPTUH, (PaKTUUECKU MOTIOMAsACh HUKHEN HOHOC(EPOH.

A.2.2 Ooaacts E

Ha mepBsiii B3rsin oOpazoBanue obsactu E mpencrabisger co6ol TOBOJIBHO
MPOCTYIO 337a4y, TaK KaK B HEM ITOJIHOCTBIO OTCYTCTBYIOT OTPULIATEIIbHBIE NOHBI, U3
TIOJIOKUTENBHBIX HOHOB qoMuHupyoT NO* 1 03, a mpomeccsl nepenoca miasmel emeé
HE CTOJIb BIUATENbHBI, Kak B obOnactu F. [loaromy cumtaercs, 4to KOHPUTYpaIUIO
ATON 00JacCTH MOXKHO B TNEPBOM MNPUOJMKEHHH OIMUCATh TaK HA3bIBAEMbBIM CIIOEM
Yenmena. OH COOTBETCTBYET MPOCTEUIIINM YCIOBUAM 00pazoBaHus noHOChephl. K
HHUM OTHOCATCS: IOCTOSTHCTBO TEMITIEPATYPHhI 7, SIKCIIOHEHIUAIBHOE T1aJICHUE C BBICO-
TOM AaBneHust Py, KOHLIIEHTpalMu HEUTPaATBHBIX YACTHUIL Ny ¥ UX TFIOTHOCTH p, a TAK¥KE
HAJIMYME HEUTPAIBHBIX YACTHULL JIMIIb OJHOrO copTa. B 3TOM cilyyae BpICOTA MAKCH-

MyMa 00JIacTH:

Nmax ~ IN[HoNn(cosy)™] , (A.4)

rae H," — BbicoTa 0HOpPOIHOM aTMOoc]ephl, COOTBETCTBYIOIIAsI BHICOTE, HA KOTOPOU
Pn, Ny win p yMeHb1atoTes B 2,72 pasza OT NepBOHAYAIBLHOTO 3HAYEHUS;
x — 3eHuTHbIN yros ConHua (mpu y paBHOM (0 CoJiHIIE HAXOJUTCS B 3€HUTE, ClIe-

JOBaTEIbHO, K BEUYEPY C POCTOM ) BO3PACTACT M himax).

. H, — 3TO BbICOTA CII0s1, B KOTOPOM yYMeCTHIIach Obl Bes aTMoc(epa, ecnu Obl Py,
Nn WU p HE YMEHBIIATUCH C BBICOTON SKCIOHEHIIUAIBHO.
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[Ipu 5TOM CKOPOCTH MOHHU3AIMHN B MAKCUMyMe OOJIACTH OMMCHIBACTCS BhIpaxe-

HUEM:

Omax ~ Nnd H Lcosy, (A.5)

Jlerko BUICTH, YTO B JAHHOM CJIy4ac ¢ pOCTOM 3CHHUTHOI'O YIJIA (max, HAIIPOTHUB,

YMCHbIIACTCAI.

Ha BricoTax o6nactu E ckopocTh rubenu 3apsskeHHBIX YaCTHIL:

I = O NeZ ’ (A6)

TaK KakK 3/1€Cb KOHLIEHTPALUMU 3JIEKTPOHOB M IOJIOKUTEJIBHBIX HOHOB CTPOTO
paBHbI MeXy coOoil. Takum 00pa3om, A yCIOBUS (POTOXMMHYECKOTO PABHOBECHS

(g = 1) mosy4aem asst Bcex BBICOT 00J1aCTH 3aBUCHMOCTb:

q = a3¢)(b Nez ’ (A7)

B nericTBUTENIBHOCTH BCE HE TaK MPOCTO. Temmeparypa ¢ BBICOTOU MEHSIETCS U,
MPUTOM, CyIIecTBEHHO (cM. pucyHKH A.l u A.8). ATmMocdepa cOCTOUT HE U3 OJHOTO,
a U3 MHOXKECTBA COPTOB YACTHI], OTHOCHUTEIIBHOE COJEPKAHUE C BBICOTOM TaKKe
MeHsercs (cM.  pucyHOK A.2). Hakoden, WOHHM3UpYOIIEe W3IydCHHUE HE
MOHOXPOMAaTHYECKOE, a COCTOUT M3 IIMPOKOIrO CHEKTpa YIbTPaQHUOIETOBOrO U
PEHTI€HOBCKOTO u3NmydeHus (cMm. pucyHok A.3). Tem He MeHee, 3a MCKIIIOUCHHEM
HEKOTOPbIX  BTOPOCTENEHHBIX  JeTanei, wmonaenb cios YenmeHa  BIoOJIHE
YIOBIIETBOPUTEIIBHO XapaKTepu3yeT oOpa3zoBanue u noeaeHue oodnactu E. O6nactsh

E wacto B muTepatype onpenenstor, kak ciou E.

A.2.3. Cnopaau4ecknii ciioii Es

[Ipu B3 Bpemsi oT BpeMeHH HaOMIONAIOTCA PAAMOCUTHAIBI, OTPAKEHHBIE HE

TOJIBKO OT peryJisipHbix obnact E u cnost F2 nonocdepsl, HO U OT JONOTHUTEIBHBIX
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oOpa3oBaHMii, B KOMIUIEKCE MUMEHYEeMbIX cropaandeckuMm cioem Es. DnexkrponHas
KOHIIEHTPAIUS B 3TOM CJIO€ MOXET CYIIIECTBEHHO MPEBBIIIATh 3JIEKTPOHHYIO KOHIIEH-
Tpanuto obnactu E u cnost F2. Es npencrasnser coboi yCTONYMBOE CKOIIJIEHUE HOHHU-
3UPOBAHHBIX 00JIAKOB MOBBIIIEHHOW HOHU3aluu. [Ipu 3TOM pazMepsl 001aKOB U pac-
CTOSIHUSI MEX1Y HUMU JOJIKHBI OBITh IOCTATOYHO OOJIBIIUMHU, YTOOBI OOECIIEYUTH KaK
MHTEHCUBHOE OTpakeHHe oT Es, Tak M Xopoiliee MPOX0kKACHUE BOIHBI CKBO3b HUX.
Ecnu paccrosiare Mexay 3TUMHU 001aKaMHi YMEHBIIIAETCA HACTOJIBKO, YTO CIIOpaanye-
ckuii cioii Es CTaHOBUTCS CILIOMIHBIM, TO OH MOJIHOCTHIO SKPAaHUPYET BCIO BBILIEIE-
Kalryro noHochepy.

PakeTHble M3MepeHUs MOKA3aJIM, UTO CIOPAANYECKUN Ciioi Es — 3eKTpOoHHOrO
npoucxoxxieHus. [1oaToMy Ha npeAeNbHBIX YacTOTaX, HA KOTOPBIX HAOIIOAAIOTCS OT-
paXEHHUs OT HETOo, 4aCcTO (PUKCUPYIOTCS CIIydad ABOWHOTO JTydemnpeaoMieHus (0OBIK-
HOBEHHAs U HEOOBIKHOBEHHAs! KOMIIOHEHTHI ), KOTOPBIE 3/IeCh €IIE TPYIHEE PETUCTPH-
poBaTh, 4eM B obsiactu E BcieacTBue 04eHb Majioi TOJIIMHBI CIOPATUYECKOTO CIIOS
Es. I'opuzonTansHbie pazMepsl 00aacTy, B KoTopoil Habmogaetcs Es, yacto mpeBbI-
marT 1000 kM B monepeyHuKe.

[Tpoucxoxaenne cnopagudeckoro ciosi Es CBSI3bIBatOT ¢ BOSBHUKHOBEHUEM JIBYX
MPSIMO MTPOTUBOTIOJIOKHBIX HATIPABJICHUI TOPU30HTATLHOTO BETPa (IYIOLIEro MOmepEK
CWJIOBBIX JIMHUW MAarHUTHOTO TOJs1) B OOJACTH BBICOT IIMPUHOM BCETO JIMIIb He-
CKOJIbKO KHJIOMETPOB. DTOT BETPOBOU CABUT MPHBOJUT K TAKOMY BEPTUKAIILHOMY TI€-
pPEMENICHUI0 MOHU3UPOBAHHBIX YACTHII, P KOTOPOM OHU OKa3bIBAIOTCS KaK ObI B JIO-
BYIIIKE B TOHKOM aTMocdepHoM cioe. OHaKo, sl TOTO, YTOOBI BETPOBOM CABHUT MOT
MOJIICP)KUBAThH CYIIECTBOBAHUE NOHU3UPOBAHHOM 00JIaCTH, SJICKTPOHHAS KOHIICHTpa-
IIMs B KOTOPOM 4acTo 3aBenoMo mnpesbimaeT Ne B oomactu E u cinoe F2, neodxonumo,
YTOOBI MOJIOKUTEITHHBIE HOHBI, COCTABJISIONINE MMapy sl 2JIEKTPOHOB, OBLITM HEOObIU-
HOTO cocTaBa. K 4mMCIly TaKUX MOHOB OTHOCST METaJuTndecKkue noHbl. CKOPOCTH pe-
KOMOWHAIIUU C TUMH MOHAMHU Ha HECKOJIBKO TIOPSJIKOB HUXKE, YeM CKOPOCTH PEKOM-
OuHaALUK ¢ OOBIYHBIMH Ha >TUX BbicoTax noHaMu NO* u OF . ToHKkue ci1ou Ha BEICOTAX
ot 100 o 110 kM TakuX MOHOB, COMYTCTBYIOIIMX MOSIBJICHUIO CIIOPAAMUECKOTO CIIOS

ES, I[CﬁCTBHTCJII)HO OBLTH BBISIBIICHEI C IIOMOIIb PAKECTHBIX OKCIICPUMCHTOB.
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Knaccudukanus oTpakeHUH OT pa3IUYHBIX TUIOB criopagndeckux cioés Es

npuBoauTcs B pazaene 9.1.2.

A.2.4 Odaacts F
A.2.4.1 Caou F1

B 3aBHCHMOCTH OT T€X WJIM UHBIX Te0(U3HNICCKIX YCIOBHM (CE30H U BpeMs Cy-
TOK) 001acTh F MOXeT AenuThes Ha niBa ciost: F1 u F2.

Crnoit F1 Bo MmHOrOM HanmomuHaeT o6acTh E, u npex e Bcero TeM, 4To ero oo-
pa3oBaHME MOTYUHSETCS YCIOBUSAM (OTOXMMHUYECKOTO PaBHOBECHSA: Ha HEM cjabo
cka3zbiBatoTcs 3 (PeKThl nepeHoca mia3mel — Aperida u nuddys3uu. Tem He Mmenee, ero
XapaKTEPUCTHKN YCIOKHEHBI TEM, YTO OH 00pa3yeTcs Ha BBICOTAaX, MEPEXOMHBIX C
TOUKH 3PEHHsI HOHHOTO cocTaBa ¢ MoHoB O (4 B Menbiei crenenn NO*) k nonam O,
CKOpOCTh PEKOMOMHAIIMY JJIEKTPOHOB C MOCIEAHUMY 3HAUMTEIRHO Huke, yeM ¢ 03,

nosTomy 3HaueHus N, 37€Ch 3aMETHO BhbIIIIE, yeM B obyactu E.

A.2.4.2 Caoii F2

B wmakcumyme cnoss F2 »snextponnas koHueHtpamus N, omnpenensercs
KOHIIEHTpalueit aromHoro kuciopoaa [O], nuHeiHbIM K03(DUIIUEHTOM TOTEPDh [

(I = f Ne), npeiiom W, HarpaBIEHHBIM JINOO BBEPX, TUOO BHH3, a TAKXKE J/J144:

lg N ~1g [O] —lg g+ w +1g (I/J144) (A.8)

rie J/J144— OTHOIICHUE MOJIHOTO TIOTOKA COJITHEYHOTO MOHH3UPYIOIIETO U3ITyYCHHS K
€ro 3HAaYEHUIO NPHU YPOBHE COTHEYHOUM aKTUBHOCTH F197 paBHOM 144,
[Ipu »TOM BBICOTA MaKCUMyMa CJIOSl TAaK)K€ 3aBUCUT OT 3THX MapamMeTpoB, HO B

VHOM TIPOIIOPLINU:

hmax ~ 19 [O] + 198 + w, (A.9)
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Hwuxe BbICOTBI MakcuMyMmMa HeBO3MYIIEHHOTO F2 crnos pacmpenenenue
ANEKTPOHHON KOHLEHTPALMM YaCTO ONMCBIBAETCS BBIPAKEHUEM, CIEAYIOIIUM U3 TON

JKC TCOpUHU Yenmena:

Ne= NM2X [1 — (h — hma)2/(4H2)], (A.10)

B nanHoM citygae uMeem napaboiuyecKkyro 00J1acTh ¢ MOJyTOIIIMHON 2Ho.

A.3 NU3meHYnBOCTH HOHOChEPHI
A.3.1 CyrouHble Bapuauuu
A.3.1.1 Cyrounsblie Bapuanuu odjaactu D

Houbto cBOOOIHBIE 3JIEKTPOHBI B 00Ojactu D mnpakTUYeCKH OTCYTCTBYIOT.

OpHako mepBbIe AIEKTPOHBI HA BBICOTAX OT 60 10 75 KM MOSBISIIOTCS C PACCBETOM —
npu 3eHUTHBIX yriaax Comaia y ot 90° mo 95°. /lanee B cBeTiioe Bpems cyTok N. 31eCh
CTPOTO CJEIyeT 3a W3MEHEHHEM B TeueHue JHs yriaa y. [loaromy cyTouHbld Xo0n
mapamerpa fMIN, xotopeiii kontpomupyer IIDC B ob6mactu D, cuMmerpuyeH

OTHOCHUTCJIbHO MECTHOTI'O ITOJIY IH.

A.3.1.2 Cyrounblie Bapuanuu odaactu E

Maxkcumym N, B o6stactu E, Tarxoke XopoIio moBTOpsieT BpEMEHHOM X0/ YTJia ¥ B
TEYEHUE CBETJIOTO BpeMeHU cyToK. B nonaens 3Hauenust Ne B Makcumyme obnactu E
pocturaror BenuurH ot 7,8¢101° 1o 2101m3 B 3aBuCcHMOCTH OT IMPOTEI M YPOBHA
coJiHeyHOM akTuBHOCTU. HouHas o6nacts E Ha noHorpammax B3 He BUiHa, Tak Kak B
510 Bpems 3HadeHuss N. B MakcumyMme craHoBarca menbine 10°m3. Bmecre ¢ Tem
MUHHUMAJIbHasE BbICOTa oOmactu E B TedeHHWe IHS WUCHBITHIBACT BapUaIldd, HE

MMPEBLIIIAIOINE CAWMHUI] KHJTIOMCTPOB.
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A.3.1.3 CyTouHble Bapualiu crniopaandeckoro cjios Es

OcHoBHOM ocoOeHHOCThIO Es sBnsercs cuinbHas W Kak Obl ciydaiiHas
U3MEHYMBOCTH BEPOSITHOCTH €r'0 MOSBJICHUS, a TAKKE €ro MapaMeTpoB OT Yaca K Jacy.
[IpencraBienne o pazdpoce €AMHUYHBIX 3HAUYEHUN KOHIEHTPALUU CIIOPATUYECKOTO
ciost ES Moryt nmaTh pe3ynabTaThl M3MEpPeHHMH B TE€UeHHE MecsAla. TeM He MeHee
YCTAaHOBJIEHO, YTO pa30poc enuHUYHBIX 3HaueHWid N. B cropamudeckom cioe ES
OTHOCHTENIFHO MEIMaHbl 32 MECSI] CYHIECTBEHHO IPEBBIMIAET COOTBETCTBYIOIIYIO
U3MEHYMBOCTb KOHIEHTpauu cios F2 u obnactu E. Ilpu 3TOM B cpeHUX U HU3KUX
MIMPOTAX MAKCUMYM YacTOTHI MOsiBNIieHUs! Es mpuxonuTcs Ha MoTyIeHHbIE Yachl, a B

aBpOpaJIbHON 30HE — HA HOYHBIE.

A.3.1.4 Cyrounsbie Bapuanuu cjos F1

JIaHHBIN CJIOW XOpOLIO BBIPAXKEH JIMIIb B JIETHUU CE30H. B 3TO Bpems ero
CYTOUHBIN X0 10/100€H CyTOUYHOMY X0y o0nactu E, T.e. cienyer 3a 36eHUTHBIM yTJIOM

ComnHua.

A.3.1.5 CytouHnble Bapuanuu cjios F2

Crnoit F2 nabmonmaercs kpyribie cyTKd. Ho pa3HOCTh MEXTy THEBHBIMU H
HOYHBIMU 3HAYEHUSAMHU MaKCUMyMma KOHIeHTparuu N, BeTuka 3MMOM U Maja JIETOM.
Kpome Toro, MakcumyM koHIeHTpauu Ne TPUXOJUTCS HA OKOJIOMOIYICHHBIE YacChl

3HMOI>1, a4 JICTOM CMCHIACTCA K BCUCPY. HaHpOTI/IB, CYTOYHBIC BapHall BbICOTHI BEJIMKU

1 1eToM ¥ 3umoii. Ho ecin 3umMoil hmax B HOYHBIE Yachl BBIIIE JHEBHBIX 3HAYECHUI B

npeaenax ot 50 g0 80 kM, To jeTom aHEM Nmax 0T 80 10 100 KM BBIIIIE, YEM HOYBIO.

177



PJ1 52.26.817-2015

A.3.2 Ce30HHBIC BapHALIUH
A.3.2.1 Ce30HHble Bapuauuu odjaactu D

['omoBoii X0 comep)kaHus CBOOOJHBIX DJEKTPOHOB B oOjacth D xoporo
cJe/lyeT Ce30HHBIM M3MeHeHusM 3eHuTHoro yria Connna. T. e. N u mapamerp fmin,

KaK MPaBWJIO, BBIIIE JIETOM, YeM B PaBHOJICHCTBUE U HEKOTOPHIE MEePHObI 3uMbI. Ho
MMEHHO 3MMOM B CPEIHHUX IIHMPOTaX 4acTO HAOIIOAAIOTCS COOBITHSA, AJIALIUECS OT
HECKOIBKHX JHEH 0 HECKOIbKMX Hellelb, BO BpeMs KOoTopbix 3HaueHus N. u fmin
3HAYUTENIbHO IPEBBIIIAIOT HOPMaJIbHbBIE HE TOJIBKO 3UMHUE, HO U JIETHUE. DTO SBJICHUE
MOJyYnJI0O HA3BaHME 3HWMHSSI aHOMAIMs B HIDKHEH woHocdepe (MHOTOKpAaTHOE
noBbilIeHHE Ne BBI3BIBAET PE3KOE MOBBIIICHUE BEJIMYMHBI MOTJIOIIEHUS PaJUOBOJIH B
nonocgepe, modToMy 3(pPeKT yacTo Ha3bIBAIOT 3UMHEN aHOMaIUEH noronieHus). Ero
OOBSICHSIOT ~JIUHAMHUYECKUMH  MPOILIECCAaMH, TMPHUBOMALIIMUMH K  MOTEIUICHUIO
CPEIHEIIUPOTHON CTpaTo-mMe30cepbl U K BBITECHEHHUIO CIOXHBIX HOHOB-CBSI30K,
KOTOpbIE PEKOMOMHUPYIOT €O CBOOOJHBIMU DJIEKTPOHAMHU OBICTpEE, HEKEIH

nepsuunble nons NO*, 03

A.3.2.2 Ce30nHble Bapuauuu odsaactu E

Kakue-nnOo ce3oHHbIe 0COOEHHOCTH B obOnactd E c¢1abo BBIpaKEHBI:
KOHIEHTpaLUsl B MAKCUMYME [IOYTH CTPOTO CIEAYET 32 CE30HHBIMU BapHUallUsMU yIJia

X, TaK 4TO €€ CYTOQHBIﬁ X0 XOpOoImO OIIMChIBACTCSA BLIPAKCHHUCM!

Ne max ~ (COS y)%® (A.11)

A.3.2.3 Ce30HHbIE BapUaLMU CTIOpagudeckoro cios Es

B cpenHemmpoTHOM 30HE BEPOSTHOCTD MOSIBJICHUS PA3BUTOIO CHOPATAYECKOTO
cinosi Es 3aBucur ot cezonHa HaOmoaeHui. OHa BenMka JieToM, Korja ciensl Es
IIPUCYTCTBYIOT IIOYTH Ha KaKJI0OM MOHOTpaMMe, U Maja 3UMOU, Koraa Es npaktuyecku
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BCEX TUIIOB HAOJIFOMaeTCs BeChMa peiko. CBA3aHO TaKOE MOBEICHNE CTIOPAANIECKOTO
cinost Es ¢ CE30HHBIMM HW3MEHEHUSIMU CHUCTEMBI BETPOB M TYpOYJIEHTHOCTH B
CpeIHEIIMPOTHON Me3zocepe — HIKHeW Tepmocdepe. B skBaropuanbHOMl 30HE
cBoiicTBa Es B TeueHue roga u3MeHSIOTCS Malo, Tak Kak Es JaHHOro THIIa 3aBUCUT OT
MaJI0  MEHSIONMIETOCS B TEYEHHE TOoJa HAKBATOPHUAIBHOTO  DJIEKTPOKETA

(37IeKTpOCTpYyH).

A.3.2.4 Ce3onnble Bapuauum cios F1

Cioit F1, xak roBOpUIIOCH, MOSIBJISIETCS BECHOM, CTAHOBUTCS YETKO OTICIIMMBIM
ot ciost F2 nerom, u ncueszaet oceHbro. FiHa4e roBopsi, OH IPEACTaBIIsICT COO0M Cyryoo

JICTHECC ABJICHUC.

A.3.2.5 Ce3oHHble Bapuanuu cjaos F2

I'omoBoii xox NJ'®* Benér ceOs aHOMAJIBHBIM O0pPA30M: JICTOM B CPEIHHUX H
YMEpPEHHO BBICOKUX mupoTax Ng'?* cymiecTBeHHO (IpUMEpHO B 3 pa3a) HIDKE, YeM
3UMOM, T. €. MEHSETCS 00paTHO TOJIOBOMY X0y 3eHUTHOrO yria CojHia. OcoOeHHO
OTYETIIMBO ATO MPOSBISETCS B BBICOKHX mupoTax — pucyHok A.10. Pucynox A.10
MPEACTABIIAECT COOOM 3aBUCUMOCTh KPUTUYECKUX YACTOT CIOEB, BEIMYMHBI KOTOPBIX

CBA3AaHbI C COOTBCTCTBYIOIMIMMHU MaAKCUMYyMaMH KOHHCHTpaL[I/IfI CJIOEB COOTHOILICHUEM

fo# = 9410 ,/Nmax, (A.12)

rie fo# B MI'l, # — HAaMMEHOBAHHUE CIIOSI OTPAKEHUS;

N3X ecTE 31eKTpOHHAS KOHIEHTPALUS B MAKCUMYME OOJIACTH, BHIPAYKEHHAS B M.,
[Tpu 3TOM BhICOTA MakcuMyMa Nmax JdeToM oT 20 10 30 KM BBIIIE, YeM 3UMOIA.

N3 ananuza Bbime npuBeAEHHbIX Gopmyn 8 u 9 s 3Toit 00yacTH cieayeT, uTo

CC30HHAasA aHOMaJIus B HEM O6T>$ICH$ICTCSI, TJIaBHBIM 06pa30M, T'OOJOBBIM XOJO0M

ko3 duIueHTa TMHEHHON PEeKOMOMHAIIMU: JIETOM €r0 3HAY€HUs MPUMEPHO B 3 pasa
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BBIIIE, YeM 3UMOM. UTO M ompenenser NpOTUBOIOJIOXKHBIE IO 3HAKY CE30HHBIC

u3MeHEHHUS Nmax 1 NJ"2%,

Ml

14

12

0

01 02 03 04 05 o6 o7 08 og 10 11 12
Mecay s

Pucynox A.10 — "'omoBoii X0 KpUTHYECKUX 9acTOT ciio€B F2, F1 u o6mactu E

A.3.3 CBa3b ¢ 11-j1eTHUM HUKJIOM COJTHEYHON aKTUBHOCTH

[IpsiMast 3aBUCUMOCTH JJIEKTPOHHOM KOHILIEHTPALMM OT YPOBHS COJHEYHOM
aKTUBHOCTH, BBIPAXKEHHOTO B eMHUIAX F197 umu Rz, nposiBisieTcs Bo Bcex 00JacTsIX
nonocdepsl. B obmactu D oHa mposiBiisieTcst B pocte mapamerpa fmin, B o6iactu E u
cinosix F1 u F2 — B pocte kputnueckux 4actot (pucyHok A.11).

Jlns cpeqHemMpoTHBIX cTaHui B3 oTHOIIEHUS] KPUTUUECKOM 4acCTOTHI B MaK-
cumymax obnactu E u cnog F1 npu nepexose oT MakCUMyMa COJTHEUHOM aKTUBHOCTHU

K MUHUMYMY U3MEHSIOTCA IPUMEPHO B CIEAYIOIUX MpeAeax:
(fOE)maxl (fOE)mm ~ (fOFl)maX / (fOFl)mm ~ 1,2 — 1,4
Ha cpennux mmpotax B cioe F2 otHomeHue

(fOFZ)maxl (fOFZ)mm ~ 1,6 — 2,0 y

a 3UMOM JIOCTUTAET JIaXKe 3.
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Yucra connesrws nrmen
Pucynok A.11 — 3aBucMMOCTb KPUTHUECKUX YacTOT obnactu E u cnoés F1 u

F2 oT yncna coaHEeUHBIX NATCH

A.4 Bo3myuienusi B uoHocgepe

A.4.1 CoiHeUYHBbIE BCIBIIKHA

HopmanbHbli CyTOUYHBINM X011 Pa3IMYHBIX MTAPaMETPOB HOHOC(HEPHI MHOT/IA TIpe-
phIBAaETCsl BO3MYIIEHUSIMHU, BO BPEMSI KOTOPBIX MTOUYTH MTHOBEHHO MPEKPAIIACTCS OT-
paxeHue paguoBOIIH OT HOHOC(EPHI M PAJAMOCBSI3b HA OOJIBIIIMHCTBE TPACC BOJIH JICKa-
METPOBOTO JMana3oHa. B MOMEHT COTHEUHOW BCIBIIIKYA KOHIEHTPAIUSA SJICKTPOHOB B
obsactu D MrHOBEHHO BO3pacTaeT HACTOJIBKO, YTO CUTHAJIbI, U3JTy4EHHbIE HOHO30H-
JIOM, MTOJTHOCTBIO B HEM TMOTJIOMIAI0TCs. FI3MepeHHbIE 0 U MTOCIIE BCHBIIIKU TAPAMETPbI
cnoéB F1 u F2 ornnuarorcs He3HaunTenbHO. [Ipu 3 TOM HUKaKue NOCIIeICTBUS, CBS3aH-
HBIE C UX UCUE3HOBEHUEM, B KPUTUUECKUX YaCTOTaX U AEHUCTBYIOIINX BHICOTaX CIOEB
F1 u F2 ne na6bmromarorcs. Jlumb B o6actu E Ha KOpoTKOE Bpemsi BO3pacTaeT KPpUTH-
yeckas gactora oT 0,4 1o 0,6 MI'11. DTo siBIeHME, BO3HUKAIOIIES BHE3AITHO, M Ha3bIBa-

emoe SID (sudden ionospheric disturbances, Bae3amnnbie HOHOCHEPHBIE BO3ZMYIICHIS)
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i dhdexrom JlenmuHmkepa, HaOIIOAASTCS TOJBKO Ha OCBEIMIEHHOM TOJIOBUHE 3€M-
HOTO mapa. Ero npo1omKuTeIbHOCTh KOJIEOIETCsl OT HECKOJIBKUX MUHYT JI0 OJJHOTO —
TpEX 4acoB. BripaxeHo oHO 0OoJiee pe3Ko B HU3KUX IIUPOTAX U BOJIM3U MECTHOTO IO~
aynHsi. BenenctBue Toro, uTo Ha BO3MYIIEHHE pearupyer B OCHOBHOM 00jacTh D
MOHOC(EPBI, MOKHO CHIENIATh BHIBOI, YTO CAMO BO3MYIIIEHHE BBI3bIBAETCS KOPOTKOBOJ-
HOBOM YacCThIO CIEKTPa COJTHEYHOI'O MU3TYyYEHHUS — BCHBIIIKONH B PEHTIT€HOBCKOM JI1a-
Ma30HE U3ITYYCHHUS.

Ha pucynke A.12 npuBeaéH MOTOK PEHTI€HOBCKOTO M3JIYYEHHS B IBYX JUara-
30Hax: oT 0,504 Auorla08Aso BpeMsl YKa3aHHOM BCHIBIMIKU. Kak JIeTKO BUJIETh,
WHTECHCUBHOCTD M3Ty4YCHHsI B TIEPBOM JIMAIla30HE BO3pOcCiia Ha 4 OpsKa BEIUYUHBL, a
BO BTOpOM — Ha 3 nopsiika. OHO IPOHUKAET [NIyOOKO B HHKHIOIO HOHOC(EPY — 00J1aCTh
D, rae BbI3bIBaeT CKAYKOOOPa3HbI MHOTOKPATHBIN POCT 3JIEKTPOHHON KOHLIEHTPALUU.
A Tak kak Ha 3TuX BbicoTax OT 60 10 80 KM KOHIIEHTpaIusi HEUTPaIbHBIX YaCTHI] aT-
MocQepbl Bce elié OTHOCUTENIBHO BEJIMKA, JIEKTPOHBI, OTOMpash» 3HEPTUIO Y paclpo-
CTpaHSIONIEHCS B MOHOC(EPE PAAMOBOIHEI, HE «BO3BpAIlaloT» €€, a pacXoAyloT Ha

CTOJIKHOBCHHU C HeﬁTpaHaMH, BBI3BIBAsi aHOMAaJIbHBIM POCT 3aTyXaHUA paAlOCUTIHAJIOB.
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Pucynok A.12 — IHTEHCMBHOCTH PEHTT€HOBCKOIO M3JIyYE€HHS B AMana3oHax OT

05m040Auorl0m08,0A
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A.4.2 UoHochepHbie Oypu

Bo3smymienust B moHocdepe, CBS3aHHbIE C BO3MYIICHUSIMH T€OMAarHUTHOTO
I0JI — MATHUTHBIMU OYpsIMH, IPOSIBIISIFOTCS sipue Bcero B cinoe F2. Marnuthsie Oypu
HaunHaoTca B uHTepBane oT 20 mo 50 wacoB mocne COMHEYHOW PEHTTEHOBCKOU
BCIBILKH. VX BO30YKJaI0T 4aCTUIBI HU3KUX YHEPTHil (IJIaBHBIM 00pa30M IPOTOHBI U
3JIEKTPOHBI ), BbIOpoeHHbIe COJIHIIEM BO BpEMS BCIBILIEK U BTOPraroLUeCs] B MarHu-
Tocepy 3emin. CKOpPOCTh MX PaCHpPOCTPAHEHUS CYHIECTBEHHO MEHBIIE CKOPOCTU
CBETa, [I0ATOMY OHHU JIOCTUTaIOT 3€MJIM C YKa3aHHBIM paHee 3ana3apiBanreM. Bo Bpems
noHOC(epHON OypH COCTOSHHE MOHOC(Ephl CTAaHOBUTCA OYEHb HEYCTOMYHMBBIM, pa-
JIMOCBSI3b YacTO CHUJIBHO HapyIIaeTcs, a B TOJSPHBIX 00JIaCTAX B HEKOTOPBIX CIydasx
paanocBa3b npekpamaercs B auanazone ot 1 go 20 MI'u. O0br4HO MOHOC(]EpHBIE
OypH pa3bITPHIBAIOTCS B TEUCHHE HECKOJIBKUX MUHYT, MHOT/A 10 Yaca u 0oJiee, puiéM
IJIaBHBIM 00pa3oM B HEOCBEIIEHHOE BpeMsi CyTOK. [Ipo10KUTEIbHOCTh BO3ZMYIIICHUM
Kos1e0IeTCs OT HECKOJIBKUX JTHEH 10 ABYX — TpEX Heaenb. OHU HACTyNaroT ¢ HeOOJb-
IIMM 3aro3IaHUEM TOYTH OJTHOBPEMEHHO Ha OOJBIINX Y4acTKaxX 3€MHOM MOBEPXHO-
ctu. Ho HanGonee cuiibHbie HOHOChEpHBIE OypH HAOIIOAAIOTCS B MOJISIPHBIX IIUPOTAaX,
i€ OHU COTIPOBOKIAIOTCSI MHTCHCUBHBIMU CHSTHHSIMH.

[To xapakrepy nu3MeHeHus: Kputhuueckux yactot foF2 pasznuyaror Tpu Tumna Bo3-
MYILEHUI: OTpULIaTeNbHbIe, IBYX(a3HbIE U MOJOKUTENbHBIE. OTpHULIATEIbHbIE BO3MY-
IICHUSI XapaKTEePHbI TEM, YTO BECh MEPUOJ] BPeMEHU Bo3MyIEHHOE 3HaueHue (foF2),
MEHBIIIEC CPETHEMECIYHOTO HEeBO3MYIIIEHHOTO 3HaYeHus foF2 Ha gecsaTku nmpoieHToB —
pucyHok A.13a.

OTH BO3MYIIEHUS HanboJiee yacTo HAOIIOJAIOTCS B IEPHOIBI PABHOICHCTBHIM,
KOrJla OHM Haubosiee WMHTEHCHBHBI. lIpyM MOMOXUTENBHBIX BO3MYIICHUSX (pUCY-
HOK A.130), Hanipotus, (foF2), > foF2, uTo yaiie mpoucxoauT 3uMOi U B TIPUTIOIIOC-
HBIX oOnacTsax. JByxda3Hbie Bo3MyIeHUs (pUCYHOK A.13B) OTIIMYAIOTCS T€M, UTO B
HIepBbIC HECKOJILKO YacoB mociie Hadana Oypu (fOF2), mpeBbiaoT HeBO3MYIIEHHbIC

3HaueHus foF2, Ho 3ateM B TeueHue Beero neprozaa BoamymieHus (foF2), < foF2,
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Pucynok A.13 — 3aBUCUMOCTH OTHOIICHU BO3MYIIEHHBIX 3HaueHMH (foF2), k
UX CPEIHUM HEBO3MYIIEHHBIM 3HaYeHUsAM fOF2

OTpulaTeIbHBIE  BO3MYIIEGHHUS B BBICOKMX W CPEIHHUX  IIMPOTAX
COTIPOBOXTAFOTCSI MOJIOXKUTEITHHBIMU BO3MYIIICHUSMU B HU3KHX U
MPUAKBATOPHAIBHBIX MHPpOTax. O0IacTh N3MEHEHHUS 3HaKa BO3MYIIICHHS TPUXOUTCS
Ha reoMarHutHyro 1mmpory @ = 40° CxomgHas kapTuHa HaOmOmaeTCsS IS
MOJIOKUTEIBHBIX BO3MYIICHHH B CPEIHUX M BBICOKHX IIIMPOTAX: OHU TaKKe
COIIPOBOXIAFOTCSI H3MCHCHHEM 3HAKa BO3MYIIICHHS B HU3KUX ITUPOTAX.

Peskoe nagenue foF2 Bo Bpems oTpUIIaTEIBHOTO BO3MYIICHHS COIIPOBOMKIACTCS

emré 6osiee pe3KuM (710 OJHOM — ABYX COTEH KMJIOMETPOB) Bo3pacTaHueM NmaxF2.
A.4.3 Ilorsnomenue B NOJSAAPHON HIANKe

CosiHeUHBIE PEHTTEHOBCKUE BCIBIIIKA YacTO COMPOBOXKIAIOTCS BTOPKEHUEM
BBICOKOHEPTHUYHBIX POTOHOB COJIHEYHOH I1a3mbl (¢ sHeprusmu ot 1 1o 100 MaB) B
noHochepy 3emnu. PacnpocTpaHssch MO CHOHpaldd BIOJAb CUJIOBBIX JIMHUN
r€OMarHUTHOTO TOJIsl, OHU TOMAJaloT B MOJspHbIE paiioHbl cryctsa oT 20 muH 10 20 u

1ocje Hayvaja BCObIIKH. OCHOBHOE q)HSI/IIICCKOC BO?)I[GﬁCTBPI@ OTHX YaCTUll Ha
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noHocdepy 3akimouaercs, kKak u B ciaydae SID, B cubHOM noHM3anuu odsactu D, 94To
COMNPOBOXK/IAETCSI PE3KMM BO3PACTAHUEM MOTJIOMICHUSI PATUOBOIH JIEKAMETPOBOIO
nuarna3ona. [Toatomy sto siBiaenre HasbiBaroT I wm PCA (Polar Cap Absorption).
BiusitHue reoMarHuTHOTO TOJIsI OOBIYHO MPEMATCTBYET BTOPKEHUIO TaKUX YacTHIl B
noHocdepy 3a npejesiaMu 30HbI MOISAPHBIX CUsgHUMA. TakuM oOpa3oM, MOTJIOUIEHUE B
MOJIIPHOM MIATNKe XapaKTepHO JHUIIb JJs BBICOKMX MHUPOT (Bbime <~ 70°) wu
MPAKTUYECKU OJHOPOJHO MO BceH 00JacTH MOJIApHOM manku. Jmures 3ToT a3ddekt
HETPEPBHIBHO J0 TPEX — YETHIPEX CYTOK M HE BCErJIa COMPOBOXKIACTCA MAarHUTHBIMU
BO3MYIICHUSIMH, TaK KaK KOHIIEHTpAalUsi MOTOKOB BBICOKOSHEPIUYHBIX YACTHI],
BBI3BIBAIOIIUX BO3MYIIEHHE MOJAOOHOrO poja, Mmaina. BennunmHa MakcuManabHOTO
yBeIMYeHHs moryiomenus qaéM ot 5 mo 10 pa3 Gompmre, gem Houbto. [T gamme
IPOMCXOAUT B PaBHOJCHCTBHE, peako 3uMon. Yacrora nossienus I Bo3pacraer

B I0JIbl MAKCUMYMa COJTHEYHON aKTUBHOCTH.
A.4.4 ABpopaJjibHOE MOTJIOLIEHHE

ABpopansHoe TmorjomieHde B monsgpHoi 3oHe (AII, auroral absorption)
UHUIIMAPYETCS BTOP)KEHHEM IMOTOKOB SHEPIHUYHBIX JCKTPOHOB C SHEPrHIMHU OoJjiee

40 k3B, conmpoBOKTAONINX COTHEYHBIE BCTIBIIKA. OHU OXBATHIBAIOT 30HY MOJISIPHBIX
CUSTHUM, TO €CTh JOCTATOYHO Y3KYIO MOJOCY MarHUTHBIX MUPOT (@ = 60° — 75°), u

COMPOBOXKIAOTCS MArHUTHBIMU OypsiMU. 30HA MOTJIOIIEHHS pAa30MKHYTa Ha BeUepHEn

ctopoHe 3emiu u nepemeniaercs 3a ConHuem. 3a 12 yacoB oHa MOBOPAYMBAETCS Ha
180°. Ho B uenom npoTsKEHHOCTh 30HBI BOBMYIIEHUS BAOJIb MATHUTHOM Mapasuiesn

JIOCTHTAET COTEH rpatycoB 1o goirore. Iddextrr All varie HaOMIOAAIOTCS B IEPHO,IBI

paBHOAeHCTBUA. JleToM u 3umoii 3 dext All mpumepHO BIBOE MEHBIIE.
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A.S PacnipocTpaHeHnue paaMoBoJIH B HOHOChepe
A.5.1 DJIeKTPOMATHUTHBIE BOJIHBI

OCHOBHBIMHM XapaKTEPUCTUKAMHU 3JIEKTPOMATHUTHBIX BOJIH MPHUHATO CUYUTAThH
94acTOTY, IJTUHY BOJIHBI M TIOJISIPU3AIINIO.

JlJrHa BOJTHBI IPSIMO CBSI3aHA C YaCTOTOM uepes (TPyMNIoBYIO) CKOPOCTh pacipo-
CTpaHeHUs U3IydeHHs. | pynmoBas CKOPOCTh paclpOCTPaHECHUS JIEKTPOMArHUTHOTO
M3IIyYCHHS B BAKyYME PaBHA CKOPOCTH CBETA, B APYTHX CPeIax 3Ta CKOPOCTh MEHBIIIE.
da3oBas CKOPOCTh INEKTPOMATHUTHOTO U3TyUYEHHUS B BAKyyMe Tak)Ke paBHa CKOPOCTH
CBeTa, B MOHOC(epe OHa OOJIbIIIE CKOPOCTHU CBETA.

dazoBast ckOpocTh (Uf) — CKOPOCTh MEPEMEIICHUST TOUKH, 0010l MTOCTO-
SHHOM (pa3oii KoedaTeIbHOrO ABMKEHUS, B TPOCTPAHCTBE BJIOJIb 33JJAaHHOTO HaIpaB-
nerusi. OOBIYHO pacCMaTPUBAIOT HAMpaBICHUE, COBIA/IAIOIIEE C HAMPABICHHEM BOJI-
HOBOro BekTopa. OmpeaenseTcs Kak MPOU3BeICHHE JJIUHBI BOJIHBI A Ha JacToTy f, B

COOTBETCTBHUH C (POPMYJIION:

up = A1, (A.13)

B cB060/IHOM MPOCTPAHCTBE BCE BOJIHBI PACITPOCTPAHSIOTCS C OJITMHAKOBOW CKO-
pocTEIO, paBHOl ckopoctu cBeta 3108 mc™. B cpene ux ckopocTs pacnpocTpaHeHus
OTJINYHA OT C ¥ 3aBUCHUT KaK OT YaCTOThI, TAK U CBONCTB CPE/IbI.

N3MeHeHne CKOpOCTH pacpOCTPAHEHHS B 3aBUCUMOCTH OT YaCTOTHI U CBOMCTB
cpenbl onpenensiercs nucrepcueit. lucnepcust — 310 gBieHue, 00yCIOBIEHHOE 3aBU-
CUMOCTBIO a0COJIFOTHOTO TTOKAa3aTelis MPEJIOMIICHUS BEUIECTBA OT YaCTOTHI (MJIM JITTUHBI
BOJIHBI) DJIEKTPOMArHUTHOTO KoJieOaHus (4acTOTHAsI AUCIIEPCHs), WIIH, TO KE Camoe,
3aBUCUMOCTH (ha30BOM CKOPOCTH B BEILIECTBE OT JIJIMHBI BOJIHBI (UJIA YACTOTHI).

[Toka3zarenb mpeaoOMIIEHHS Cpellbl N €CTh OTHOLIEHWE CKOPOCTHU BOJIHBI B BaKy-

YME K €€ CKOpPOCTH B JIAaHHOU cpeac, T. €.

=c ufl, (A.14)
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B nonocdepe n Bcera MeHblIe €UHUILIBI, TaK Kak 37ech Us > ¢. To, uto pasoBas

CKOPOCTb IMPEBBIIIAET CKOPOCTh CBETA, O3HAYAET, YTO OHA XAPAKTEPU3YET HE peallb-

HYI0 CKOPOCTh PACTPOCTPAHEHUsI IHEPTUU BOJHBI, a CKOPOCTh U3MEHEHUS ee (a3bl,
3aBUCSLIYIO OT COCTOSIHUS CPEJIbI.

['pynnoBas ckopocTsk (Ug) €CTh CKOPOCTh IBUYKEHUS «TPYIIIBI BOJIH», 00pa3yo-

IIMX B KXl JAaHHBIA MOMEHT BPEMEHHU JIOKAJIU30BAaHHBIM B MPOCTPAHCTBE BOJHO-

Boif makeT. OHa cBsi3aHa ¢ (a30BOH CKOPOCTHIO COOTHOIICHUEM:

U Ug = ¢, (A.15)

rpyrIHOBaH CKOPOCTD OIIPCACIISACT HCTHHHYIO CKOPOCTH PACIIPOCTPAHCHUA SHCP-

Ty BOJIHEL. B I/IOHOC(i)epC OHa CBs3aHa C II0KAa3aTCJICM IIPCIOMIICHUSI COOTHOIMCHUCM

Ug=nc. (A.16)

HOJ’I}IpI/IBaI_[I/Iﬂ QJICKTPOMAruuTHBIX BOJIH — ABJICHUC HAIIPABJIICHHOI'O KoJICOaHMs
BCKTOPOB HaHpH)KéHHOCTI/I QJICKTPHUYCCKOIO ITOJIA E nmm HaHpH)KéHHOCTI/I MarouTHOI'O

nosist H. B o61iem ciyyae nmosisipuzariust JJTUITHYeCKas.
A.5.2 KpuTnueckasi 4acTora cJos

B cBoOonHOM npoctpancTBe N paBHO | 1 Ug = c. [IpoxoxkaeHne pagroBoIH de-
pe3 cpeny, B KOTOPOil MPUCYTCTBYIOT CBOOOHbBIE AEKTPOHBI, IPUBOJIUT UX B JIBUXKE-
HUE. JTO, B CBOIO OUEPE/lb, OKA3BIBAET BIMSIHUE HA CBOMCTBA BOJIHBL, IPUYEM N CTAHO-
BuTCs MeHblIe 1. COOTBETCTBEHHO, yMeHbIIaeTca Ug. Eciim mo mMepe mpoaBHkeHHs
BOJIHBI KOHLIEHTpALMs 3JEKTPOHOB BO3pacTaeT, MOKA3aTelb MPEJOMIICHUS N MajgaeT
emé Ooslee, BBI3bIBAs MIAJICHUE TPYIIOBOM cKOpocTH Ug. HakoHel, pu BepTHKaIbHOM

MaJIeHUH BOJHBI ¢ 3eMJIM Ha HOHOC(hEpPy KOHIEHTPAIUs JIEKTPOHOB MOXKET JTOCTUYD
BEJTMYMHBI, TPU KOTOPOH (/1711 BOJHBI TAHHOW YacCTOTHI) BhIMONHsAETCS yciaoBue N = 0.

910 03HA4YacT, 4YTO CKOPOCTb BOJIHBI TaKKE CTAHOBUTCA paBHOfI HYJIIO. U ecnu 3a sTon
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IPAaHULIEH KOHIIEHTpPALHs 3JEKTPOHOB MPOJOJKAET BO3pPAcTaTh, BOJHA BBIHYK/ICHA
MIOBEPHYTh HA3a/l U OTPA3HUTHCS OOPATHO K 3eMII€ IO CBOEMY MEPBOHAYAIBHOMY ITyTH.
DTO SBJICHUE HA3BIBAIOT PE30HAHCOM.

Tak Kak MmokaszaTesb NPEJOMIICHHS 3aBUCHUT HE TOJIBKO OT CBOMCTB Cpeibl, HO
TaK>Ke U OT YaCTOTHI MMa/Ial0IIEH BOJIHBI, HOHOCHEPA SIBISETCS AUCHEPTUPYIOIIEH cpe-
noii. [losToMy cUrHaiIbl pa3IMYHON YacTOThI OYAYT MO0 OTPaKaThCsl OT PA3HBIX BbI-
COT HOHOC(EPHI (3aBUCIINX OT KOHIICHTPAIIMH 3JIEKTPOHOB), THOO0 IPOXOIUTH CKBO3b
He€, eClIM 4acToTa PaJInOBOJIHBI OYJIET CTOJIb BEJIMKA, UTO SIBJICHUE PE30HAHCA TSl HEE
HE HACTYIIHT.

B mepBoM mpuOIMKEHUU IMOKa3aTelb MPEIOMIIEHUS ONpPENeNseTcs BhIpaxe-

HUCM:
n2=1-f22, (A.17)

rae f, — mma3mMenHas yactoTa 3JeKTPOHOB CPEIbI.

CrnenoBaresibHO, YCIOBUE OTPAKEHUSI PABHO3HAYHO YCIOBUIO:

f,=1,

rac miIa3MCHHaA 4aCcToTa CpCabl (B JaHHOM CJIy4dac BHGKTPOHOB) HaXOIHUTCA U3

BBIPAKECHUS:

f, = (N, ¢2)%5(m)-25, (A.18)

rje M — Macca 3JIeKTPOHA.
KonrneHTparus 3JeKTpOHOB, KOTOpask BBI3BIBACT PE30HAHC HA JJaHHOH yacToTe f,

BBIYUCIISCTCS IO popMyJIe:

Ne = mf 262 = 1,2410%f 2, (A.19)

rae f Beipaskena B MI'n, a N B M3,
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Tak kak 2JIEKTpOHHAs KOHIIGHTpAIlMs CHadana pacTéT C BBICOTOH, a 3aTeM
yMEHbIIIaeTcs, To oOpasyercs noHocepHblil crnoit. Kaxaplii cioii xapakTepusyeTcs
CBOEH KpuTHUeCKOM yacTotoit. [iis cinos F2 BBoasT o0o3naueHue foF2, ns cimos F1 —
foF1, mns odnactu E — foE. 11 pacyéra KpHTHYECKOM 9acTOTHI HCIIOJIB3YIOT (POpMYITy

(A.12), BeiTekaromnyro u3 (A.19).

A.5.3 JleiicTByIo11asi BbICOTA

YcinoBHas BRICOTA OTPaXKEHUS OT HOHOC(EPhl paAuOCUTHAJA, OTpeeisieMast 1o
BPEMEHU 3a/IEPKKHU MEXy Tiepeauei U MpuéMoM OTPaKEHHOTO OT HOHOCHEPHI CUT-
HaJsia IPU BEPTUKAILHOM NAJCHUH B IMIPEATION0KESHIH, 9YTO CKOPOCTh PACTIPOCTPAHCHHUS
CUTHAJIa TIOCTOSIHHA ¥ paBHA CKOPOCTH CBETa B BaKyyMe, Ha3bIBACTCS JICUCTBYIOMICH
BbICOTOM. [leficTByro1as BbicoTa 00JIbIle ICTUHHOM BBICOTHI. JTa pa3HUIla, HECYIIIe-
CTBEHHAs BJIaJI OT KPUTUUYECKONU YACTOTHI 00JIaCTH, OBICTPO BO3pACTAET C MPUOITIHAKE-
HUEM YaCTOThI U3Ty4aeMbIX PAJHUOBOJIH K KPUTHUECKONM YAaCTOTE TE€X WJIM UHBIX MOHO-

cdepHbIx obnacTeit — pucyHok A.14.
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Pucynok A.14 — BbICOTHO-4acTOTHAsI XapaKTEPUCTUKA HOHOC(DEpHI (MOHO-

rpamma)
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YroObl HAWTH HMCTHHHYIO BBICOTY OTpPAXCHMsI paJMOCHTHaia, HE0OXOIUMO
Y4E€CTh YMEHBIIEHHE CKOPOCTH PACIPOCTPAHEHUSI SJIEKTPOMArHUTHOW BOJHBI B
wiazme. Ha pucynke A.14 (cuHsisa KpuBasi) MpeACTaBiI€HA BBICOTHAs 3aBHCHUMOCTD

tazmenHol 9actoThl (f(h)-mpodws).
A.5.4 Tloasipu3anus 3J1eKTPOMATHUTHON BOJIHbBI

A.5.4.1 DeKTpOH UCTIBITHIBAET ICUCTBUE CUJIbI, IEPIICHIUKYIISIPHOM KaK K Mar-
HUTHOMY TIOJIIO, TAaK ¥ K HAIIPaBJIECHUIO IEPBOHAYATILHOTO IBHKEHHUS. [lockoabKy cuna
MEPIEHANKYJIIPHA MArHUTHOMY IIOJIFO, TO IO €€ BIMSHUEM 3JIEKTPOH BPAILAETCS BO-
KpYT JIMHUII MarHuTHOTO nojs. B cioydae, Korjaa cymecTByeT KOMIOHEHTa CKOPOCTU
BJI0JIb MArHUTHOTO TOJISA, JBUKEHUE AJEKTpOHA OyneT cnupaibHbiM. CKOpOCTh Bpa-
LIEHUS JIEKTPOHA 3aBUCUT IIPH 3TOM TOJIBKO OT MOJYJISI BEKTOPA HANPSHKEHHOCTH Mar-
HUTHOTO 1toyist H, 3apsa u Maccel 3JI€KTpOHA, HO HE OT HAIIPABJICHUS WM BETUYUHBI

HpHJIO)KGHHOﬁ cunbl. YactoTa BpalllCHUA HA3bIBACTCA I‘PIpO‘lElCTOTOﬁ QJICKTpOHA!:

fir = eHQmm)™ . (A.20)

3aBUCUMOCTB MOCJHEAHEN OT H MPUBOAUT K TOMY, UTO B MATHUTHOM TTIOJI€ 3€MIIN
fi pasnuyHa B pa3aIMUHBIX TOYKAX 36MHOM MTOBEPXHOCTH U Ha pa3HbIX BbICOTax. B cpen-
HHUX U HU3KUX MIAPOTaX:

fu < 1,6 MI'm.

B cnyuae pacmpocTpaHeHHs paauoBOJIH Yepe3 HoHOchepy NEHUCTBYIOMICH Ha
AJIEKTPOH CHWJIOW SIBJISIETCS HANPSIKEHHOCTH MEPEMEHHOTO AJIEKTPUYECKOTO MOJIS
BOJIHBI. B MpPUCYTCTBMM T€OMArHUTHOTO TMOJA JBUXKEHHE JJICKTPOHOB CTAHOBUTCS
CJIOKHBIM: OHO Pa3J1araeTcs Ha JIBE AJUIMNTUYECKUE KOMIIOHEHTHI IIPOTUBOIIOI0KHOTO
HampaBJICHUs] BpalieHusl. TakuMm o0pa3oM, BO3HUKAIOT JBE PaCIPOCTPAHSIOIIMECS
HE3aBUCHUMO BOJIHBI C TPOTUBOIIOJIOKHOU MOJIAPU3ALUEH.

MarauTonoHHYy0 COCTAaBJISIFOLLYIO UM TUYECKA MOJIIPU30BAHHOMN
PaaOBOIHBL, BEKTOPBI 3JIEKTPOMATHUTHOTO MOJII KOTOPOM UMEIOT MPABOE BpalIEHUE,

Ha3bIBAIOT OOBIKHOBEHHOM KOMHOHGHTOﬁ, HHOrAa BMECTO CJIOBA KOMIIOHCHTA rOBOPAT
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BOJIHA. ~ MAarHWTOMOHHAsl  COCTABISIIOIIAS  JJUIMNTUYECKA  MOJSPU30BAHHOU
PaZMOBOJIHBL, B KOTOPOW HAIIPABJICHHE BPAILICHUS] BEKTOPOB JIEKTPOMArHUTHOTO MOJIS
ABJIIETCS OOpaTHBIM IO OTHOLIEHUI0 K OOBIKHOBEHHOM paJNOBOJIHE, HA3bIBAIOT
HEOOBIKHOBEHHOM  paguoBOJHOW. Paznuuaior ObicTpyto  (X-KOMIIOHEHTY) H
MeJIEHHYIO (Z-KOMIIOHEHTY ) HEOOBIKHOBEHHbIE KOMIIOHEHTHI. [Ipu pacripoctpanennn
CUTHaja OT 3€MJIM B MOJABJISIIOIIEM OOJIBIIMHCTBE CIIy4aeB BO3HUKAET X-BOJIHA.
OOBIKHOBEHHAs1 1 HEOOBIKHOBEHHAS BOJIHBI OTPAXAOTCA OT OJTHOM U TOM K€ BBICOTHI,

CCJIN BBIITIOJIHACTCA COOTHOIICHUC

fx? — fo? = fx fiy, (A.21)

rae fx —gyacrora HEOOBIKHOBEHHONH KOMITOHEHTEI;

fo —gacTora OOBLIKHOBEHHON KOMIIOHEHTEI.

Ecan fx u fo Bemuku mo CpaBHCHHUIO C fH, TO BBIITIOJIHACTCA COOTHOILICHHC:

fx — fo = fuf2 (A.22)

Nuaue ToBOps, Ha YacTOTaX, CYIIECTBEHHO MPEBBIIIAIONIUX THUPOYACTOTY,
9acTOThI O- 1 X-KOMIIOHEHT Pa3IMYarOTCsI MEKy COO0M Ha TTOJIOBUHY THPOYACTOTHI —
pucyHok A.14 (kpacHas JUHUS — CJE€J OTPaXCHHsS OOBIKHOBECHHON KOMITOHCHTBHI,
3esI€Hasi — HEOOBIKHOBEHHOM ).

A.5.4.2 B BBICOKHX IIMPOTAX, [JI€ HAIPABJIECHUE PACIIPOCTPAHEHUSI BOJIHBI IIPU
BEPTUKAJIBLHOM IaJICHUM Ha HWOHOC(HEpPY COCTaBIsCT MaJlbleé YTJIbI C BEKTOPOM
r€OMarHUTHOTO T0JIs1, a 3Ha4YeHHe BhicoTHOTO rpaaurenTa dN./dh mocTaToyHo Bemuko,
OIIyTHMAasi 4acTh DHEPTHH BOJHBI MPOCAYMBAETCS B 00JIACTH, TAC JOMOIHUTEIHHO
MOXET OBITh BO30YX/IeHa HEOObIKHOBEHHAs BoJIHA. OHA Ha3bIBAETCA Z-KOMITIOHEHTOM
(pucynok A.15). Ilpu stom fX > fo > fz, rue fz —vacTora Z-KOMIOHEHTHI, ¥ B TAHHOM

CJIydac TakKKC CIIpaBCAJIMBO COOTHOIIICHHUC!

fx —fz =fy (A.23)
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Pucynox A.15 — Ilpumep noHorpammsl co cieaMu Z-KOMIIOHEHTHI

A.5.4.3 BosiHa, mocnaHHas BEPTUKAJIBHO BBEPX HA TOPU30HTAIBHO MOHU3HUPO-
BAHHBIN CJI0H, B IPUCYTCTBUM MAarHUTHOTO MOJIS CIEIYET MO0 KPUBOJIUHEUHOMY MYTH
OT Hayajia 00JacTH 10 TOYKU OTpakeHUs. TakuMm 00pa3oM, OTPaKEHHE BOJIHBI MPOMC-
XOJUT HE CTPOro HaJ r0JIOBOM, a HA HEKOTOPOM PacCTOSIHUM B cTopoHe. [Iponcxoaut
OOKOBOE€ OTKJIOHEHHE paJuOBOJIH B HOHOChepe. OObIKHOBEHHAs! U HEOOBIKHOBEHHAS
KOMITOHEHTBI OTKJIOHSIIOTCS B MJIOCKOCTH MAarHUTHOTO MEpPUJIMaHa B IPOTUBOIOIOXK-
HBIX HalpaBJICHUSX, HAIIPUMEp, AJIsi CEBEPHOIO MOJIyIIapHs: HEOOBIKHOBEHHAs — IO
HaIPaBJIECHUIO K YKBATOPY, OOBIKHOBEHHAsI — 10 HAIIPABJICHUIO K MOJtoCcy. Jucranims
MEXy TOYKaMU OTpakeHUsI MoxeT gocturath 40 % TommuHbl 00acTH. DTO O3HA-
yaeT, 4To O- u X-KOMIIOHEHTHI MOTYT MPU MPOHUKHOBEHHM uepe3 ciaoil F2 oTkio-
HUThCA Ha paccTtosHue oT 30 1o 100 kM K ceBepy M 10ry OT 3€HUTA.

HeoOxoaumo TakXe y4MThIBaTh, YTO TOPHU3OHTaJbHbIE HEOJHOPOJHOCTH B
CTPYKTYype HOHOC(Epbl MOTYT MPUBOJUTH K pa3HULe B popMe cIe0B OTPaKEHUN Ha

HOHOTpamMe.
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A.5.5 Tloruomenue paanoBoJiH B HOHOC(epe

Kax yxe roBopuioch, noHocepa sBIseTcs Cpeaon, coaepkaiieid cBoOOTHbIE
AJIEKTPOHBI, KOTOpBIE MPUXOJAT B JBWKEHHUE IMPU TPOXOXKICHUU Uepe3 HUX
paaroBOJHBL. ECiy cunTaTh KaKablil 3J1EKTPOH COBEPILIEHHO CBOOOJHBIM, TaK UYTO €ro
JBUKEHUE TI0]T BIMSTHUEM BOJIHBI IPOUCXOAUT OCCIPETSITCTBEHHO U MPOAOIHKACTCS J10
T€X TOp, MOKa MPOXOAUT BOJIHA, TO ATO O3HAYAET, YTO DHEPrusi BOJHBI HE
norjomaerca. CKOJbKO OH €€ MOJy4aeT B TEYEHUE OJHOrO LIMKIA, CTOJBKO XK€ H
BO3BpAIllA€T B TEUEHUE APYroro mukia. Takum oOpa3oM, AJIEKTPOH HE COBEPIIACT
HUKAKOM pa0dOThI, U BOJIHA PACIPOCTpAHsIETCs 0€3 3aTyXaHHUsl.

B neiicTBUTENBHOCTH, OAHAKO, JJIIEKTPOHBI BPEMSI OT BPEMEHH CTAJIKUBAIOTCS C
HAXOJAIUMUCA B MOHOC(hEpE THKENBIMU HEUTpAIbHBIMU MOJIEKYJAMHU M HMOHAMH,
Tepsisl PU 3TOM SHEPTUI0, KOTOPYIO OHU MMEJH 10 CTOJIKHOBEHUSI U KOTOPYIO OHH, B
CBOIO ouepelb, OTHSIM y BoJHBL Ilpu »TuX ynpyrux (6e3 pekoMOWHAIIUN)
CTOJIKHOBEHMSIX BOJIHA TEPSICT PHEPrUIO0 U 3aTyXaeT. 3aTyXaHUE 3aBHCHUT OT YHCJIA
CTOJIKHOBEHHMI B eIMHUILYy BpeMeHH (1 c), KOTOpoe 3aBUCHUT, B CBOIO OuYe€pelb, OT
KOHIIEHTPAIUH 3JIEKTPOHOB, U OT YaCTOTHI BOIHBI. CpeiHee YuCI0 CTONKHOBEHUH (MX
gactoTa) 0003HauaeTcs uepes v. Eciu yactora BoJIHBI f O0JIBIIE 9aCTOTHI v, 3JIEKTPOHBI
OyIyT coBepIaTh MHOTO KOJIEOaHUN MEXy MOCJIeI0BATEIbHBIMU CTOJIKHOBEHUSIMU,
B pe3yibTaTe 4ero OOJBITUHCTBO KOJIEOAHMI OCTaHETCS HE3aTyXaIoIIUM. DJIEKTPOH
TepsieT BO BPEMs CTOJKHOBEHHMS TOJIBKO Ty SHEPIHI0, KOTOPYIO OH MOJYYUIT OT BOJIHBI
Tepe CTOIKHOBEHUEM, TaK YTO TOJILKO YaCTh SHEPTUHM, PaBHAsS Vf~, pacceuBaeTcs
He Bo3Bpamiaercs BonHe. CIENOBATENLHO, 3aTyXaHHWE IPONOPLUMOHAIBHO Vf©1 u
yObIBA€T C POCTOM 4YacTOThbl BOJHBL. TakuM 00pa3om, BeIMYMHA 3aTyXaHUs AJis
(UKCUPOBAHHOW YaCTOTHl BOJHBI 3aBUCUT OT TMPOU3BEICHUS JBYX BEIIUYHUH:
KOHIICHTpAIUH 3JEKTPOHOB N M 4aCTOTHI UX CTOJIKHOBEHHH V.

B mmxneit nonocdepe (oo6macts D) N Mana, HO v 04eHB BEIUKA, TaK KakK 37€Ch
MJIOTHOCTh HEUTPabHON aTMOC(epbl MHOTO BBIIIE, YEM B BBIMIEISKAIINUX 00JIACTIX
nonocgepsl. B pesynpraTte BenuunHa vN. CTAaHOBUTCS OOJIBIIOW, YTO MPUBOJIUT K

3HAYUTENIbHOMY 3aTyXaHHUIO PAIUOBOJIH, MPOXOIAIINX Yepe3 3Ty 06sacTh. [lockonbKy
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5TO IMOIJIONIEHHE BJIUSET Ha BCE YACTOTHI (€r0 BEJIMYMHA IPOIOPLUOHANbHA 2) u
MPOUCXOJUT B O0JIACTH, TJIE€ CKOPOCTH BOJHBI TOYTH HE MEHSETCS (BCICICTBHE
MaocTd N¢), TO €ro Ha3bpIBAIOT HEOTKIOHSIOMMM. Tak Kak BEIWYHMHA MOTIOIICHHUS
3aBHCHT OT 4YacTOThl BOJIHBI, a B MAarHHUTHOM IIOJI¢ BOJHA pacIICIUISeTCS Ha
OOBIKHOBEHHYIO ¥ HEOOBIKHOBECHHYIO KOMIIOHEHTBI, TO BIMSHHE 3TOTO OIS [IPUBOIUT
K TOMY, YTO BEJIMYMHA ITOTJIOMICHHUS OyAET Pa3IMuHOM ISl HUX.

BenuunHa ~ moryiomieHWs ~— OOBIKHOBEHHOW BOJHBI  MPOMOPIMOHAIBHA
(f + fy-cos)?, neobbixknOBeHHOI (f — fr'C0SH)2, rIe @ — yron Mexay HalpaBIeHHEM
HOpMaJIM K (DPOHTY BOJIHBI M BEKTOPOM MarHUTHOTO 10JIs1 3emMiid. To eCTh 3aTyxaHHue

PaaAnOBOJIHBI

x ~ (f£fq-cosd)?, (A.24)

Jlerko BUJETH OTCIOJIa, YTO YEM 4YacCTOTa Majarolieil Ha HOHOC(hEpYy BOJIHBI
OJIMKe K THPOYacTOTe, KOTOpas, KaK yKa3bIBAJIOCh paHee, He mpeBocxoauT 1,6 MI,
TeM OoJbllle pa3HUIA B BEIMYMHAX TOMJIOMICHUS [JI1 OOBIKHOBEHHOM W
HEOOBIKHOBEHHOW KOMIOHEHT BOJHBI. [losTomMy Ha wuoHorpammax B3 ciens
OTPAKEHUS  HEOOBIKHOBEHHOM  KOMIIOHEHTHI  MOSBISIOTCS  HAa  4acToTax,
npeBblmarnmx 2,5 MI .

BO13u KpUTHYECKHUX YaCTOT CJIOEB MOSIBJISAECTCS JOTOJIHUTEIHHOE MOTJIONIECHUE,
KOTOPO€ BO3pPACTAET HE3aBUCHUMO OT BEJIMYUHBI VN.. ITO MPOUCXOJIUT BCIEACTBUE
TOTO, YTO BOJIM3U TOYKH OTPAKECHUSI BOJHBI €€ TPYNIOBasi CKOPOCTh YMEHBIIACTCS.
TeM caMbIM yBEJIMYMBAETCA BPEMSI, B TCUEHHE KOTOPOTO SJICKTPOHBI, CTATKUBASICH C
TSOKETBIMA HEUTPATbHBIMA WJIM 3apSDKCHHBIMUA YacTUIIAMH BEepxHEH armocdepsl,
TEPSIIOT CBOIO IHEPTHUI0. Tak Kak 3TO MOTJIOMIEHUE MPOUCXOAUT B 00JIACTH BBICOT, TE

BOJIHA UCIIBITBIBACT OTKJIOHCHUEC OT BEPTHUKAJIN, OHO HA3BIBACTCS OTKIOHAIOIIUM.
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A.5.6 PaccesiHue paguoBoJIH B HOHOC(epe

Honocdepa kpaitHe peIko HATIOMUHAET IJ1a/IKyI0, MOHOTOHHYIO CpeJly C IIIaBHO
M3MEHSIOIIEHCs ¢ BRICOTOM cTpyKTypol. Kak npaBuiio, oHa nipeacrasisieT coboit 06-
JAYHYIO CPey C XaOTUYECKH JABIKYIIUMHUCA 00pa30BaHUSIMU — BKPAIUICHUSIMU HEO/I-
HOPOJHOCTEH AIEKTPOHOB PA3IUYHON MJIOTHOCTH M CAMOT0 Pa3IMYHOTO MaciiTada ot
COTEH U ThICAY KUJIOMETPOB JI0 COTEH METPOB IO TOPU3OHTAIM U OT JECITKOB KUJIO-
METPOB JI0 IECATKOB METPOB 110 BEpTUKAIU. B ciyyae cUiIbHOM IIEpOXOBATOCTH OTpa-
JKarolen 00JacTH CIieIbl OTPAKEHHBIX CUTHAJIOB TEPSIOT YETKYIO CTPYKTYPY U CTaHO-
BSATCSI pPACCETHHBIMU — pUCYHOK A.16.

Paccesinue MOXeT MpOSBIATHCS BCIEACTBHE TYPOYJIEHTHOCTH, PU KOTOPOH TT0-
BEPXHOCTH PaBHOM KOHILIEHTPALMU 3JIEKTPOHOB pacloiokeHbl OecriopsaouHo. Kpome
TOT0, pACCEsTHUE MOXKET SIBUTHCS PE3yIbTaTOM YACTHYHOTO OTPAKEHUS B MECTaX pas-
PBIBOB JIEKTPOHHON KOHIEHTPALMU HAa HEKOTOPOM YPOBHE.

KonudecTBO 0Tpak€HHOM SHEPTUH OT TAKOM MOBEPXHOCTH 3aBUCUT OT TOTO, KaK
OBICTPO U3MEHSIOTCS CBOMCTBA CPEAbl IO CPABHEHHIO C ITTMHOW BOJIHBI MPU TIEPEX0Ie
yepes 3Ty MOBEPXHOCTh. Eciu MIIOTHOCTh MOHU3AIMH ObICTPO U3MEHSIETCS Ha paccTo-
SIHUW, PaBHOM JIJIMHE BOJIHBI 30HAUpYIoliero curnaia (4 ot 25 no 200 M), To rpanuia
OyzeT oTpaxaTh OOJIbIIIE SHEPTHH, YeM, €CJIH Obl HK3MEHEHUE ObLIIO CPAaBHUTEIIBHO TIO-
creneHHbIM. CreoBaTenbHo, 3Q(EKT paccessHUs 3aBUCUT HE CTOJIBKO OT HEOTHOPO/I-
HOCTEH IJIOTHOCTH MOHU3AIMHU, CKOJBKO OT €€ M3MeHEeHU wiu Quaykryarui. Id¢-
(beKThl paccesiHUs 3HAUUTEILHO Yallle MPOSIBIISIIOTCS B HOYHBIE Yachl, YeM B JTHEBHBIC.
DT0 CBSA3aHO C TEM, UTO B OTCYTCTBHE TAKOT'O MOIITHOTO HCTOYHHUKA 00pa30BaHUS IJICK-
TPOHOB, KaK COJIHEUHOE MOHHM3UPYIOIIee M3IydeHHe, HOuHas 00macTh F oOpa3yercs
Omarozmapsi CTOKy 3J€KTPOHOB U3 MpoToHOC(hephl Ha BBICOTHI OT 250 10 350 kM — mpo-

LIECCY CYLIECTBEHHO 00JIe€ XaOTUUHOMY, YeM (POTOMOHM3ALIMSL.

195



PJI 52.26.817-2015
.(‘:‘muwm Mocksa Koopamwarte: 555 cw. 3738 Nava: 2012-09-22 Bpesn: 19:15.00Z

900} + + + . ’ . + + . .

\
\
- - - - T - - .
\
\
\
\
|
\
\
\
ol | | |
0 1 2 3 R 5 6 7 8 9 10 1" 12 13 14 My

Pucynok A.16 — Paccesnnbie oTpaxkeHus B oonactu F
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