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FTOCYJAAPCTBEHHBIU CTAHIAPT POCCUUCKOHN ®OEAEPAIILUU

PEINETKW AHTEHHDBIE IIPUEMHDBIE MHOITI'OJIYYHEBBIE JEKAMETPOBbIX BOJIH
OcHOBHbBIE MapaMeTpbl, TEXHHYECKHE TPeOOBaHHS, MeTOIbl H3MEpPEeHHI

Recerving multi-beam antenna arrays for decameter waves.
Basic parameters, technical requirements, methods of measurements

Jlara sBenenusa 2002—01—01

1 O0aacth npuMeHeHus

Hacrosiiuuii craHaapTt pacripoCTpaHsIeTCs] HA aKTUBHbBIC M MTACCUBHBIC ITPUEMHBIC MHOTOJIYUCBBIC AHTCH -
Hble peleTku (danec — MAP), ycraHapnuBaeMble Ha CTAallMOHAPHBLIC W IMOJABUXKHBIC OOBLEKTHI HA3CMHOU
PaJIUOCBI3H, padoTawllre B Juana3oHe yactor 3—30 M1 11 u odecrieuuBaroniyie 0JJHOBPEMCHHBIM HC3aBUCH -
MbIN ITPUEM I10 Pa3HbIM KaHajlaM CBSI3U C HECKOJBKUMU KOPPECITOHACHTAMU HAITPaBJICHHBIMU JIYYaMU.

CraHaapT yCTaHABJIMBACT OCHOBHBIC I[MAapaMeTpbl, TEXHUUYCCKUC TPeOOBAHUS U METOAbl U3MEPCHUU
napaMeTpoB MAP nuamnaszona 1eKaMeTPOBBIX BOJIH.

2 HopmaTuBHbIe CCBLIKH

B HacrtosiueM cradjapre MCIIOJAb30BAaHbl CChIJIKM Ha CJICAVIOLUIUE CTAHIAPTHI:

[OCT 12.2.007.0—75 Cucrema craHaapToB O¢30IIaCHOCTU Tpyiaa. KM3aenust 3j1eKTpOoTeXHUYCCKUC.
O0111e TpeOOBaHUS 0E30I1ACHOCTHU

[OCT 12.3.019—80 Cucrema ctaHaapToB 0¢30I1acCHOCTH Tpvaa. VIcribITaH s U UBMEPEHUS 3JICKTPU-
yeckue. O01Me TpeOoBaHUs O0e30I1ACHOCTHU

[OCT 27.410—87 HanexnocTth B Textuke. MeToabl KOHTPOIS IMOKa3areael HAACXKHOCTU U TUIAHbI
KOHTPOJIbHBIX UCIIBITAHMU HA HAACXKHOCTD

[[OCT 15150—69 Marmuusl, nmpudopsl U Apyrue TeXHUdeckue uzienust. VcrmonmHeHus as pasiny-
HbIX KJIMMaTUYCCKUX paroOHOB. Kareropuu, ycjIoBUS 3KCIUIyaTallMM, XPaHCHUS U TPAHCIIOPTUPOBAHUS B
4aCTH BO3JCUCTBUS KIIUMMATUUCCKUX (PAKTOPOB BHCUIHCH CPE/IbI

[TOCT 16019—78 PanuoctaHIIUU CYXOITYTHOM IMOJBUXKHOU CVXKOBL. TpeboBaHUs MO YCTONMYMBOCTHU
K MEXaHWYCCKUM M KIMMATHUYCCKUM BO3ACUCTBUSIM WM METOAbl UCITBITAHUN

[OCT 23282—91 Pewerku anteHHbIC. 1TepMUHBI U OIpCACICHUS

[OCT 24375—80 Panuocssa3b. TepMUHBI U orpeaciic HUS

[OCT 30373—95/10CT P 50414—92 CoBMECTUMOCTb TEXHUYCCKUX CPEIACTB IJICKTPOMATHUTHAS.
QOopyaoBaHUe 11 UCTIBITAHMU. KaMepbl akpaHupoBaHHble. Kitacchl, OCHOBHBIC I[TApaAMCTPbI, TEXHUYCCKUC
TpeOOBAHUS U MCTO/bl UCIIBITAHHUU

[OCT P 50829—95 be3onacHoCTh paauoCTaHUMU, paJUO3JIeKTPOHHOW ariapaTtypbl ¢ UCITOJIb30Ba-
HUECM ITpHUeMOoIIepeaatoieH armnapaTtypbl U UX COCTaBHbIX yacTei. OQ011Me TpeOoBaH M U METOAbI UCTIBITAHUH

[OCT P 51317.4.11-99 (MBK 61000-4-11—94) CoBMECTUMOCTD TEXHUUYCCKUX CPEIACTB 3JICKTPO-
MAarHuTHas. YCTOMYMBOCTb K AMHAMUYCCKHUM HM3MCHCHUAM HAINpPsDKeHUd 3JeKTpornuTaHus. T pedboBaHUs U
MCTO/Ibl UCITBITAHUN

3 OnpeneneHus U COKpalIeHUs

3.1 B nacrosiuem craHaapre MpUMCHSIOT CICAVIOIME TEPMUHBI C COOTBETCTBYIOLLIMMHU OIIPEACIICHUSIMU.

3.1.1 aHTeHHad pemeTKa: AHTCHHA, coJepxXalllasg COBOKYITHOCTb M3Iy4YaloIIMUX 3JICMCHTOB, PacIlojlo-
JKeHHBIX B OIIPeAC/ICHHOM IMOPSIAKE, OPUCHTUPOBAHHBIX U BO30YXJ1ACMbIX TaK, YTOOBI MMOJYUYUTL 3a4aHHVIO
auarpaMmy HaripaBJIeHHOCTHU.

3.1.2 akTHBHAs aHTEHHAas peleTKa: AHTCHHAs pellieTKa, CoAaepKallasi akTUBHbIC YCTPOMUCTBA, ITOICO-
CAMHCHHBIC K U3JIYYAIOIUMM 3JeMCHTAM WJIM IpyIIIaM MU3J1y4YaloliuX 3JICMEHTOB.

N3panue opuumuaabHoe
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3.1.3 maccuBHasg aHTeHHAd pelreTKa: AHTCHHAS PCIUCTKA, He coAepKalluasl aKTHBHBIX YCTPOMCTB.

3.1.4 mHorojiyueBasi aHTeHHad pemeTKa: AHTCHHAs pelieTtka, (popMUPYIOLIAs HECKOJIBKO JIVICH, YUCIIO
KOTOPbIX PABHO UMCIIY €€ BXOAOB U (MJ11) BbIXOJOB.

3.1.5 puana3oH padoyHMx 4acToT: Y4acTOK JjMalia3zoHa 4acTOT, OTPaHUYCHHBIM BepXHEHU U HUXHCH
4acTOTAMU, B IIpcieiiaX KOTOPOro sjcKrpudeckue napamerpbl MAP vaoBiaeTBOPSIOT TpeOOBAHUAM HACTO-
JIICTO CTaHAapTa U TeXHUUYCCKUX yeIoBUU Ha MAP KoHKpeTHOro Tuiia.

3.1.6 Koa(dunuenT crogyeii BOJHbI HanpsKeHud: OTHOUICHUC aMIUIUTYAbI HAMIPSIKCHUS B ITYYHOCTU
Ha OJAHOPOIAHOM Vvy4yacTke Quiaepa (JIMHUU Iepelady) K aMIUIMTVIC HalpsKCHUS B CMCXKHOM C 3TOU
ITYYHOCTBIO V3JIC.

3.1.7 da3upyomee ycTpoicTBO: YCTPOUCTBO, oOccrieyuBalolice aMIUTUTYIHO-(Aa30BbIC paciipe/iesie-
HUS, HCOOXOAMUMBbIC AJIST (POPMUPOBAHWSI MHOTIMX HaITPABJICHHBIX JIVICH.

3.1.8 amarpammooOpa3yromasa cxemMa: YCTpOUCTBO 1151 POPMUPOBAHUS HECKOJIBKUX aMIUTUTYAHO-(]a-
30BbIX PACIIPEACICHMU TOKOB UJIU ITOJICH BO30YXKJIeHUS U3JTYYAOILUX 3JICMCHTOB, KOTOPBIM COOTBETCTBVIOT
auarpaMMbl HaITpaBICHHOCTU, OoTJIMUaloluecd (GpopMoM M (WIM) HaIlpaBICHUEM MAKCUMVYMOB IJTAaBHbIX
JICTICCTKOB.

I Ilpumeuvanue — /lanee no TeKCTy AuUarpaMmMoo0Opasviomasg cxema o0o3HayaeT (pas3upyloliece YCTPOUCTBO C
PA3BA3dHHBIMHA H COIVIACOBAHHBIMK BXOJdMHW K BbIXOddMIA. B HHHinaMMOO6p33y}()ﬂleﬁ CXCMC, B OTJIMYHC OT (bEiSpr}O“
Iero YCTPOMCTBa KaK OOIIero cirydasl, KOJMYeCcTBO BXOJOB U BbIXOJOB OrpaHMUYEHO YCJIOBUSIMH Pa3BI3KH 1 COIVIACO-
BaHMUS, M3-3a 4ero TakKe orpaHuyeHa TOYHOCTb VCTAHOBKM MaKCUMYMOB JIyieil B TpeOyeMbIX MPOU3BOJILHBIX
HAITPABJIICH A X.

OctanpHbiec TepMuUHbl — 110 [ OCT 24375 u 1 OCT 23282.
3.2 B HacTrogiueM ctaHaapTe UCITONb3VIOT CICAVIOLINE COKpaILCHUS:
JIH — nuarpamma HanpapiIeHHOCTH;

JJOC — puarpamMmooOpasylolast cxema;

KY — koaddpuiieHT yCUieHUs;

KCBH — xoadduiueHT cTossueil BOJIHBI ITO HAITPSIKEHUIO;
MAP — MmHorosnyuyesas auTeHHasl pelleTKa;

CH — cpeacrBa U3MEpeHU;

1Y — texanueckue yCciaoBus;

DK — skpanupoBaHHasg Kamepa;

DMI1 — saexrTpoMarHuTHOE I10JIC.

4 OcHOBHbIE TapaMeTpbl

4.1 JdwuamnazoH padouux yactor MAP noimxeH obith 3 — 30 M 11.

B TexHu4yeckKu OOOCHOBAHHBIX clydasgx B TexHUdeckux yciaoBusx (1Y) na MAP kKoHkpeTHOro tura
MOXKET OBITh YCTAHOBJICH MHOUW AMAaIla3oH padoyux 4acToT.

4.2 KY nnga nyya MAP nomxkeH ovIiTh onpenesicH B 1Y Ha MAP KoHkpeTHOro tura Ha KpamHuUX U
CpeaHEH yacToTax pabdbodero auariasoHa.

B cinyyae, ecnu KY He oaMHAKOB /IS pa3HbBIX JIVUCH, 3TOT IapaMeTp A0JIKCH OBbITH OIpeacsicH s
KaxkJ10To J1yya.

4.3 Hwupuna JAH nyya MAP B ropv30HTAIBHON U BePTUKATBHOU TJIOCKOCTSIX Ha KpallHUX U CpeaHEH
yacToTax padodero auaral3oHa a0okHa ObITh onpeaeacHa B 1Y na MAP xoHkperHoro turna.

B cayuae, ecnu muypuHa AH He oamHakoBa A8 pas3HbIX JIy4Ci, STOT IapaMeTp HODKCH ObITb
OIpeAcICH AJIST KaXXKA0ro Jiyya.

4.4 YyrcrButenbHoCTh MAP £, MKB/M, 10/DKHA OBITH HE XYXKe OITpeacisieMou 1o popMmyJie

_ 1,6 _ (1)
E = x\fG“/ AF |

rie A — AJIMHA BOJIHBI HA HUXKHCEHU, CPEAHCH U BEPXHCH 4yacToTax padoycro ayvarnasoHa, M;
G — ko duumeHT ycuieHUud MAP Ha 3TUX XKe yacToTrax;
AF — HUpHHAa IMTOJIOCHl YaCTOT CUTHAaIA, Ha IIpueM KoToporo paccuuraHa MAP, kil 1.

4.5 MAP nomxHa ObITb paccyuTaHa Ha ITOIKITIOYCHUEC HECUMMETPUUYHLIX (PUIACPOB C BOJHOBBLIM
cornpoTruriacHueM S0 u 75 OMm.

4.6 Yucno pabouyux azsyMyTOB JOJIKHO OBITH onpeacyicHo B 1Y Ha MAP KoHKpeTHOTro Turia.

4.7 KCBH B amanaszone padoyux yactoT Ha Bbixoaax MAP nomxen OwbITh He Dosiee 3.

4.8 JluHaMU4yeCKMM AUAIAa30H 10 UHTepMOAVIIUUU 19 aKTUBHBIX MAP no/1keH OBITEH OoIpe/eyicH B
1Y na MAP KoHkpeTHOro turia.
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5 Texnuueckue TpeOOBaAHMS

5.1 Ob0mue TexHnyeckue TpedOOBAHUA

>.1.1 MAP noyXHBI U3roTaBIMBATLCS B COOTBETCTBUU € TPCOOBAHUSIMU HacTosd1Lero cravgapra u 1y
Ha MAP KoHKpeTHOTro tura.

>.1.2 CpenHssg HapadboTKa Ha OTKAa3 A0JKHa cocTaBIdTh He MeHee 10000 u.

D.1.3 Daexkrponuranue MAP D0/MXKHO OCYLIECTBISITBCS OT CEeTU OJHO(MrA3HOIo MNepeMeHHOTIO0 TOKA
yacToTo (50 + 2) 'l 1 Hanpstkenuem 220 B (tuttoc 10 %, munye 15 %).

Jlontyckaercd snekrponutanue MAP oT Apyrux UCTOYHUKOB TOKA, TPCOOBAHUS K KOTOPBIM JIOJIKHbI
ObITH yKa3aHbl B 1Y Ha MAP KoHkpeTHOro TUIA.

5.2 TpebdoBaHHS 2JJEKTPOMATHUTHOH COBMECTHMOCTH

>.2.1 AxtuBHblc MAP n0/1XHBI 00ecIieuyuBaTh CBOIXO PA0OTOCITOCOOHOCTh U IMTPUBCACHHBIC B HACTOS -
[HIeM cTaHAapTe rnapamMeTpsl BO BpeMs BO3ACHUCTBUS A1eKTpoMardiuTHoro rnosig (OMI1) B anamasoHe 4yactor
0,15—300 M1 Jlormyctumble 3HayeHUS HaNpsKeHHOCTU BosacHcTByiOllero OMII B sToM auanasoHe
NOJIKHBI ObITh YKa3aHbl B 1Y Ha MAP KoHkperHoro rura.

D.2.2 AxtuBHble MAP npu nmurtanu or oaHOMAa3HOU 3JeKTpoceT HanpsekeHueM 220 B 1 yactoroi
D0 11 noyxHb! yvaoBiaeTBOpaTh TpeoboBaHusIM [ OCT P 51317.4.11 Ha ycTOUYUBOCTDL K BO3ACHUCTBUIO JJUHA-
MUUYCCKUX U3MCHCHUI HAMPSKCHUS CETU dJieKTponuTtaHus. 1 pedoBaHMS 110 YCTOMUYUBOCTU JOJIKHBI ObITH
3agaHbl B 1Y Ha MAP KoHkpeTHOTrO TUIIA.

5.3 TpebGoBaHus 0e30ACHOCTH

>.3.1 MAP B oTHOlcHUU TpeOOBAaHUN 0e30ImacHOCTH AOIKHBI cooTBeTcTBOBATH [ OCT 12.2.007.0,
[OCT P 50829 u IlpaBunam |1].

>.3.2 KoHCTpyKUMS CcOCTaBHbLIX 4yacTte U sneMeHTOB MAP nosxHa oOecrieddBarb OC30ITIACHOCTD
[MPOBCACHNS PEMOHTHBIX, HACTPOCUHO-PECTYVJIUPOBOYHLIX paA0OT U TEXHUYECCKOro O0CIIVKUBAHUSI.

>.3.3 B sxkcrryatauMoHHONM goKyMeHTauuy Ha MAP no/KHbBI coaepKaTtbes VKazaHUs 0 0¢30I1aCHOM
BBITTOJTHCHUU paOoT.

D.3.4 B KoHcTpykKuyuu MAP J0JKHBI OBITH NPCAYCMOTPEHBI MEpPbl MOJHUC3ALIUTH] (CTCKAHUC
3JICKTPOCTATUUCCKUX 3apsiaoB, paspsid HABCACHHBIX HAITPSKCHUI ).

D.3.5 g aktuBHbIX MAP ¢ snexrponuranueM oT oaHO@Ma3HOM ceTd 220 B HOIKHBI BBITTOTHATHCS
CJICAVIOILME TPeOOBAHUY 10 3JICKTPOOC30ITaCHOCTH:

- BJICKTPUUYCCKOE COIIPOTUBIICHUC MCXKIY OO0JTOM (KJICMMOWM) 3alUMTHOIO 3a3eMJICHUS U KaxXJIou
JOCTYIMHOU MPUKOCHOBCHUIO MCTANIMUCCKOM HeTOKOBeayiLe dacTeio MAP, KoTopas MOXCT 0Ka3aTbCsd
OJ1 HATIPSIKEHUEM, JOJKHO ObITH He dostce 0,1 OMm;

- W30JILUS 3JICKTPUUYECKUX LICTIeU CCTEeBOro MUTaHus (TapajiicibHOEe COCJUHEHUE KOHTAKTOB BUJIKU
3JICKTPOITUTAHUS) OTHOCUTEIBHO KJICMMBbI 3alllMUTHOTO 3a3¢MJICHUS JO/DKHA BBIICPXKUMBATDL B TedeHUE | MUH
AeUCTBUE UCIILITATEIBHOTO CUHYCOMAAIbHOTO HarpsixkeHusd 1500 B gacroroit 50 [1;

- BJICKTPUUYECCKOE COTPOTUBICHUC UIOJISLIUU LICIICH CETEeBOTO 3JICKTPOITUTAHUS OTHOCUTEIJIBHO DOJITa
KJIEMMbI 3aLIUTHOTO 3a3eMJICHUS AODKHO ObITh HEe McHee 20 MOwM.

5.4 TpeOoBaHusl YCTOMYMBOCTH NPH KIMMATHYECKHX H MEXaHHYECKHX BO3JeHCTBHIX

>.4.1 TpedoBaHUS YCTOMYMBOCTHU ITPU KIIMMATUYCCKMX BO3ACHUCTBUAX ycTaHaBiuBaoT B 1Y Ha MAP
KOHKPETHOTO THIIAa B 3aBUCMMOCTHU OT MeCTa U YCJIOBUU ¢€ pa3McILCHMUSI.

>.4.2 TpedboBaHusg yctomyuBOCTHU MAP K MexaHUMYeCKUM BO3JCUCTBUIM JIOJIKHBI COOTBETCTBOBATD
rpeboBanusiM ['OCT 16019 nns obopynoBaHus rpyIibl 2.

D.4.3 YcnoBug xpaHeHUusd MAP H0KHBI cOOTBETCTBOBATH VCIIOBUSIM XpaHeHUs | rmo [OCT 15150.

D.4.4 MAP no/KHBI BbLISPXKUBATL IMEPEBO3KY B VITAKOBAHHOM BUWJIC TPAHCIIOPTOM JIIOOOro BU/IA B
yCJIOBUIX TpaHcroptupoBanus > 1o [ OCT [5150.

I1 PUMCHAdHHUC — Hﬁ-pﬂﬂBOBKa BO3AYHIHBIM TPDAHCIIODTOM DA3DCHIACTCH TOJIBKO B I'CPDMCTHU3NDOBAHHDBIX OTdll-
JIMNBACMbBIX OTCCKdX.

6 MeTtoabl u3mepeHui

6.1 OO0mume no10KeHu

6.1.1 ITapamerper MAP crneayer usMepsiTb B HOPMAJIbHBIX KJIMMAaTUYCCKUX VCIIOBUSX, €CJIIU MHBIC
yCJI0BUS He oroBopeHbl B 1Y Ha MAP xoukperHoro turna. HopMaibHbBIMU KIIMMATUYCCKUMU YCITOBUSIMHU
B cooTBercTBUU ¢ [ OCT 15150 cuuraror cieayrolime:

- TeMIIeparypy oKpyxKaroliero Bosayxa or 288 10 308 K (ot 15> no 35 "C);

- OTHOCHUTEJIBbHVIO BJIAXKHOCTbL BO3ayxa oT 45 no 80%:

- arMmocdepHoc napiacHue oT 84,0 1o 106.7 klla (ot 630 10 800 MM pT. CT).
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6.1.2 OTKIOHCHUS HAIPSKCHUS W YacTOTHI ITUTAIOLLCH 3JIEKTPOCCTH OT HOMUHAJIBHBIX 3HAYCHUIT HE
NOJIKHBI BBIXOJUTD 3a npeaeiibl + 5 % u + 1 111 coOoTBETCTBEHHO.

6.1.3 Usmepenus u ucnslTanusg MAP crenyer npoBoauTh ¢ codmoaeHueM TpeboBaHUil 6¢30macHoC-
™1, yctaHoBieHHbIX [ OCT 12.3.019.

6.1.4 YysctBUuTeapHocTh MAP cienyer uamepsaTh B s3kpaHupoBaHHou kKamepe (DK) xkiacca | wau 11
rno OCT 30373/1'0CT P 50414 ¢ 3(ppeKTUBHOCTBHIO 3KPAHUPOBAHUS ITO MATHUTHOMY U 3JICKTPUYCCKOMY
o He MeHee 70 1b B nuanaszoHe yacror 3 — 30 MI'u. PasMmepsl DK A0KHBI OBITH JOCTATOUHbBIMU IS
CBOOOAHOTrO pa3MellcHusa B Hell ucnosityemMol MAP, cpeacts usmepeHuit (CH), ucrsiTateIbHOro 000Opy-
NOBAHUS U BBITIOJTHSIOIMX U3MCPEHUS OIICpPaTOPOB.

6.2 Cpeacrsa u3MepeHHH H HCHBITATEJILHOE 000PYJAOBAHHE

6.2.1 Daextpuueckue mapamMerpbl MAP crenyer usmepsats npu nomoin CHW ¥ UCTIBITATEIIBHOTO
000OPYIOBAHUS, OCHOBHbBIC TEXHUYECCKUE XapaKTEPUCTUKM KOTOPBIX ITPUBCIAECHBI B MTPUJIOXKCHUU A.

6.2.2 CHM u wucrnplTateJpbHoe 000OpyJIoBaHUE CJEAVET SKCIUIYaTUPOBATH B VCIOBUSIX U pPeXUMAax,
VKa3aHHbIX B TEXHUYCCKON NOKYMCHTALIMU HaA 3TU ITPUOOPHI.

6.3 IlpoBenenme n3mepeHuu

6.3.1 Wwupuny AH u KY omnpenengior nng kaxaoro Beixoga MAP myreMm pacyera. PexoMeHayemas
MCTO/IMKA pacyeTa JaHHBIX IMapaMeTpoB IMTPUBEACHA B ITPUIIOXEHUU b.

6.3.2 YyscTBUTenbHOCTE MAP omnpenensior cneaymomuMm obdpaszoM. Bcee coctaBuble yactu MAP
(3JICMEHTBl aHTEHHOM pelleTKU, (pasupyiollee YCTPOUCTBO U, IPU HAJIUYUU, APYryue YCTPOUCTBA) pa3Me-
[1AI0T ITPOU3BOJIBHBIM 00pa3oM B DK M COCAUHSIOT MEXJIY COO0M BHYTpPEHHUMU (puaepaMu. Heucrosb-
3yeMblc ITpU U3MepeHugX Bbixoabl MAP Harpyxaior Ha corjlacoBaHHbIe HArpy3ku. C IMOMOIIBIO CEJICKTUB-
HOTO MHUKPOBOJIBTMETPA H3MEPSIOT VPOBCHb IUYMOB Ha KaxaoM Bbixole MAP u Oepyr HauOosbliee
3HaycHue. HyBCTBUTEIBHOCTL £, MKB/M, BBIUUCIISIOT 110 (DOPMYJIC

., 218 M AF (2)
E= YuiTwe AF

rae U,, — U3MEPEHHBIN YPOBEHL IIyMa, MKDB;
A — OJIMHA BOJIHBI, COOTBETCTBYIOLIAS YACTOTE U3MEPEHUS, M;
G — KOS(M@PULUUCHT YCUJICHUS, COOTBETCTBYIOLIUIM TaHHOMY BbIXoay MAP:;
W — BOJIHOBOE COIIPOTUBIICHUEC 3TOro BbIxoja, OM;
AF — 1IUPUHA TTOJIOCHI YACTOT CUTHasIa, Ha IpueM Koroporo paccuurtaHa MAP, kil 1
AF, — HIUPUHA TTOJIOCHI YaCTOT CEJICKTUBHOIO MUKPOBOJIBTMETPA, TP KOTOPOU ITPOU3BOAATCS U3MC-
peHus, Kl 1.
Pexomennyercs, 4yToObl AF,, = AF.
M3MepeHUs BBITTOJHAOT HA KpAaWHUX UM CpeaHEH YacToTax padbouero adaral3oHa Ha KaXXI0M BbIXO/C
MAP, uyBCTBUTEILHOCTL £ ONMpeAesstoT Mo opmyie (2) 1 0epyT HauboObIICe 3HAYCHUC.
6.3.3 KCBH na Bpixonax MAP onpenensioT ¢ NMOMOIUBIO HU3MEPUTEIIS ITOJHBIX COIMPOTUBICHUN
CJICAVIOLIUM 00pa3oM.
M 3mepuTtesb MOTHBIX COIMPOTUBICHUN MOAKTIOUAIOT K 0OAHOMY U3 BbIX0A0B JOC. OcTanbHbIe BBIXO/IbI
J1OC nOJIKHBI OBITH ITOJKTIOUCHBI K COTTIACOBAHHBIM Harpy3kaMm. MamepsiioT KOMITJIEKCHOE COITPOTUBIICHUE
AAHHOTO BbIXOJA U paCCYUTBHIBAIOT KOAMPPUILIMCHT cTOgI4Ye BOJIHBI K 110 (popMyJiaMm:

K=+ P/l —P). (3)
P= \/ [(R— W)? + X2]/[(R+ W) + X2, (4)

rie W — BOJHOBOC corpoTruBicHUue puaepa MAP, Owm;
R, X — u3MepcHHbIC aKTUBHAYI U PCAKTUBHAS COCTABIISIOILNC KOMILJICKCHOIO COIPOTUBIICHUS BbIXOIA
MAP, Owm.

AHAJTOIMYHbIC U3MEPCHMS 1M pacyeThl MPOBOAMIT /U1 BCeX BhIXOAOB MAP Ha yacrorax, yKasaHHbIX B
1Y na MAP KoHkpeTHOro Tura.

6.3.4 PabortocrmocobHocTh akTUBHBIX MAP BO BpeMms BozaeiicTBusg DOMIT (BHelIHIOW moMexo3alii-
1ieHHocTh MAP) npoepstoT 1Mo MeToAuKe, nMpuBeacHHOU B Hopmax |2].

6.3.5 HWcnpitanue akTuBHbBIX MAP Ha ycTOMYMBOCTDL K BO3JCHCTBUIO NUHAMMYCCKUX MU3MCHCHUN
HAIMIPpSKCHUS CETU SJICKTPOIMUTAHUS ITPpOBOAAT 110 Meroauke, npusciaeHHod B 1OCT P 51317.4.11, B
COOTBETCTBUU CO CTEIICHBIO XECTKOCTHU MCITbITAaHUU, yKazaHHOU B TY Ha MAP KoHKpeTHOTro TUIA.

6.3.6 CootserctBUe MAP 00mmM TpeboBaHUSIM TEXHUKU Oc3oracHocTyu mnposepssior nmo [OCT
12.2.007.0 u TOCT P 50829.
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6.3.7 DICKTpUUCCKOE COIIPOTUBJICHUC T[POBCPSIOT MWIIMOMMCTPOM, H3MEPSS COIPOTUBJICHUC
MEKAY 00JITOM (KJICMMOM ) 3aIUMTHOTO 3a3¢MJICHUS U KAKA0U JOCTYITHOM IMTPUKOCHOBCHUIO MCTA/JIMYCCKOU
HeToKoBeayllied yactoio MAP.

6.3.8 DAeKTpUYECKYIO MPOYHOCTD M3OJSIIUU IIeMed CeTeBOro ITUTAHUS TMPOBEPSIOT C ITOMOIIBIO
ABTOMATU3UPOBAHHOU IMPOoOOMHON ycTaHOBKU (AllY) B cieayiollieM mopsiake:

- TTOJKJIIOUAIOT COCAUHUTENbHbBIC Kabenu AllY K coeaMHEHHBIM BMECTE BbIBOJAAM BMJIKU CCTECBOIO
MATAHUS W OOJITY 3alliMTHOrO 3a3eMiacHuss MAP;

- BruouaroT AllY, m1aBHO yBeIMYUBAIOT UCTIbITATE/IbHOE HaIpsikeHue oT O 10 1500 B co ckopocThio

He MeHee 100 B/c;

- BbIACP KU BAIOT U3O0JIALNIO [1eIer CeTeBOro IMUTaHus MAP noa peicTBMEM UCIIBITATEJILHOTO H Al -

KEHUS B TeyeHue | MUH.

OQoopynoBaHue MAP cuuTaroT BbIACPXKABIUWM HCIIBITAHUC SJICKTPUYCCKON IMPOYHOCTU M3OJSLIUU,
CCJIM HE ITPOU3O0LLIIO ITPp000s MJIU TCPCKPbITUS HU30ISILIMH.

6.3.9 DexTpudecKoe COMPOTUBICHME U30SAIIMY 1ereil ceTeBoro nutanuss MAP u3sMmepsitor Merom-
METPOM IIPU UCIIBITATEIILHOM HaIpsiXXKeHUU ImocTosiHHOro toka 1000 B B cienyioiieM mmopsiake:

- TOJKJIIOYAOT MEIroOMMETp MEXKIY OAHMM M3 BbIBOJOB BUJIKM ceTeBOro nuraHusga MAP u 0onrtom
(KJIeMMOW) 3allUTHOI'O 3a3¢MJICHUS;

- BKJIIOYAIOT MEIrOMMCTP M OTCUMTBLIBAIOT ITOKA3aHUS MO MCTCYCHUM | MUH I11OCiIC ITPUITOXCHUS
WCTIBITATEJIBHOTO HATIPSIKEHUS K ITPOBEPSICMOM LICTIH;

- QHAJOTMYHBbIC U3MEPEHUS ITPOBOAMIT, BKIIIOUAS METOMMCTD MEX/IY BTOPBIM BbIBOJIOM BUJIKU CCTC-
BOTO IMUTAHUS M OOJTOM (KJICMMOW) 3allIMTHOTIO 3a3¢MJICHHMSI, a TAKJKe MEXAY ABYMSI BBIBOJAMU BUJIKH

ceTeBOTrO MutaHusga MAP.

6.3.10 Cpeanioo HapadoTKy Ha otka3d MAP mposoast corimacuo 'OCT 27.410.
6.3.11 Wcnerranusgs MAP Ha ycTOMYUBOCTD K KIITMMAaTU4YCCKMUM BO3ACHCTBUSM ITPOBOJISIT 10 MCTOIAM,
yKa3zaHHbIM B 1Y Ha MAP KoHKpeTHOro Tura.
6.3.12 Wcnoitanusg MAP Ha vcTONYUMBOCTL K MEXaHWMYCCKUM BO3ACHCTBUSAM IIPOBOJSIT COIJIACHO

[OCT 16019.

ITPUJIOXEHHWUE A
(peKOMEHIYEMOE)

OcHOBHbIE TeXHHYECKHE XAPAKTEPHCTHKH CPEeACTB H3MEpPeHHi U HCNBITATEIbHOTO 000PYI0BAHNS

Taoanumna A.l

N1 u3MepeHus napamerpos MAP

HaumMmenopaHue rmpudopa,

OcHOBHOI napaMeTp

3HaYeHUC [apaMeTpd

000PYIOBaHUS
Mameputens nouaHbiX |[Auana3zod yacror, Ml 1—110
COTPOTUBJICHUN IIpenensl namepenud, Om:
- TI0 aKTUBHOW COCTaBJISAIONIEN 1—104
- [0 PEAKTUBHON COCTABJIAIOIICH |—104
[TorpeniHocTb usmepeHus, % +4
CeneKTUBHBIM MUKDO- |/dnana3oH yacror, Ml 0,1 —30
BOJIBTMETP (M3MepUTESib- |[Ipeaenbl u3MepeHUsT HanpsKkeHusd, B 2107 — 1
HbIA [IPUEMHUK) HvpuHa nojsocsl nponyckaHus, Kl 3: 10
BxoaHoe corpotuBieHue, OM 50; 75
IlorpenniHOCTL M3MEpEHMS HANPsKeHUA, 1b, He bosiee 2
MuimmmoMMeTp ITpenensl uamepeHuss, Om 1-10—% — 100
OCHOBHAag MOrpeliHoOCTb U3MeEpPEeHUs, % + 1.5
MerommeTp IIpenensl namepeHust, MOm 0—2.10°
OCHOBHag NMOTPEeHIHOCTb U3MepeHud, % + 2,5
YcranoBka npooouHad |Ilpenenbl U3MeHEHWS UCTIBITATEIBHOIO HaNpskeHus, B 0 — 2000
aBTOMaTU3UPOBAHHAS OCHOBHAa# MOrpeliHOCTb U3MEPEHUS UCTIBITATE/ILHOTO HaNpskeHus, % + 5
MormisocTs, KB - A, He MeHee 2.5
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[TPUJIOXEHWUE b
(peKOMEHIYEMOE )

MeToauka u3MepeHHsl M pacyeTa IHPHHBI AHATPAMMbBI HANIPABJIECHHOCTH U Kod(g dhunuenta ycuiaenuss VIAP

Mvpuny JAH 1 KY onpeaensator st Kaxxaoro Bbixoaa MAP 1o cooTBeTCTBYIONIMM AVarpaMMaM HanpaBJIeHHOCTH
MAP. Jlnsg HaxoxneHuda KY, kpomMe TOro, Heo0XoaAuMO OIPEACTIUTb NMTOTePH B PUacpax 2JeMeHTOB (U3ayuaTtenein) MAP,
a TakKe (g akTUBHBIX MAP) — KY aHTeHHOro yCuanTesa usjydaresid.

A H, coorBercrByroniagd saHHoMY BbIxoay MAP (najee — KOHTPOJIBHBIM BbIXO/), ONPEACISIIOT paCyeTHO-DKCIIe-
DVMEHTAJIbHBIM METO/IOM Ha OCHOBE U3MEPEHUS aMIUIUTYA U (pa3 KoM @UIIMEHTOBR repeaadu (pa3upyrouiero yCTporucTRa
(o J10C), onpenenenna JdH onnoro uznyuarenss MAP.

KoadduureHdTs! rnepejad onpeaciastoT ciaeayiommnum oopazoM. Ot Bxoa0B JOC oTkimoualor (puaepbl U3J1y4aTe-
aeri MAP u BMecToO HUX MOAKIIOYAIOT comtacoBaHHble Harpy3ku. Ko Bcem BbixogaM J1OC, 3a UCKIIOUYUEHUHEM
KOHTPOJIBHOTO, TAKXKE MOJAKIIIYAIOT COMmIacOBaHHbIE HArpy3Ky. C MOMONIIBIO U3MEPHUTEIIS TMMOJHBIX COITPOTURIIEHUN Ha
KOHTPOJIbHOM BbIXOAe JAOC u3aMepdioT IOJHOE COMNPOTHUBRIEHHE. 3aTeM K KOHTPOJBHOMY BBIXOAY [MOJKJIIOYAKOT
BbICOKOUYACTOTHBIN FeHEPATOP CUTHAJIOB U ¢ MOMOIIBIO (pa30MeTPa U3MEPIIOT aMIUJIUTYAY HANIPAXKEHNS Ha KOHTPOJIbHOM
BbIXOJE, a TAK2KE aMIUIUTYAbI U pa3bl Ha Bcex Bxoaax J1OC, cooTBeTCcTBYIONINX (pUAEpaM DJIEMEHTOB aHTEHHOU PEIIeTKH.
Dazy &, kospdunneHTa nepegayd MexXay KOHTPOJBHBIM BbIXOAOM W /-M BXoaom JOC npuHuMAalOT paBHOU (ase
HanpsoKeHuda, U3MepeHHON Ha i-M Bxozae. Moayinb kKoshduUIueHTa nepejadu S; MexXay KOHTPOJIbHBIM BBIXOAOM U i-M
Bxoa0M JOC paccyuThIBaOT 110 POpMyJie

S.=(R+ X?/RV?> A /(W12 U), (B.1)

rie K 1 X — COOTBETCTBEHHO aKTUBHAd M PeakKTUBHAA COCTABJISIONIME TMOJIHOIO COMPOTHUBIICHUSA, U3MEPEHHOTO Ha
KOHTPOJIBHOM BbIxoje, OM:
A; — MOAyJIb HAMIPSKEHUA Ha i-M BXone, B;
H{; — AKTHBHOE COMPOTUBIICHUE COIVIACOBAHHOM Harpy3Ku, MOJAKIIUYEeHHOU K i-My Bxoay J1OC, Owm:
U — Moayib HarnpskeHUs Ha KOHTPOJIbHOM BbIXOJE, B.

HenopmupopanHylo auarpaMmy HarnpapiaeHHOCTH MAP paccuuThIBaloT o popmyie

v
f(6,0) = I Z S. exp(/ @) f; (8, @) exp [jBij,{ Sin 6, sin 6 cos (¢p; — ¢) + cos 6. cos 6 }] | : (b.2)

I=1

rae 86 U ¢ — cpepryuecKue yIjIOBble KOOPAWHATHI, ONpeACHdonine HarpapiacHUe Ha TOUYKY HAONIOAECHUA ;
N — uucio usnyuareicn MAP:
f: (6, ) — nuarpamMma HanpabBjIeHHOCTH /-ro usjiy4daresist MAP ¢ ydeToMm peasibHOU 3eMIIU;
B = 21n/A — BOJHOBOE COMNPOTUBICHUE, OM;
A — JUIMHA BOJIHBI, M:
r;, 9, ¢, — chepudecKre KOOPIUHATDHI LIEHTPA i-T0 U3JIy4YeHUs

Ceprueckue KOOPJAMHATHI HaNpPaBiICHUSI Ha TOUYKY HAOMIACHUS W LEHTPOB U3JyUaTeleil OMNpeacisioT B
cthepruyeckor cucrteMe KoopauHar. Hadano KoopauwHar 3aal0T NPOM3BOJIBHBIM 00pa3oM (11 KojblLeBbiX MAP,
HarnpuMmep, yI00HO 3a/1aBaTh Havyajno koopauHaTt B ieHTpe MAP). KoopauvHara r npeacrapiasieT cOOON pacCTOSIHUE OT
Hayajga KOOPAMHAT A0 TOYKH, KOOPAMHATBI KOTOPOW OMNPEACHSIOT (Jajice — «TOdKa»). Yrojd 6 OTCUMTBHIBAIOT OT
BEePTUKAJIBHOM OCHM, HalpabjieHHOM BBepX. OH MpeacTaBiasgeT COO0OM Yrol MeXAy JaHHOW OCbKX WM HarpaBjIcHUEM Ha
TOYKY. YToJI ¢ (A3UMYT) OTCUUTHIBAIOT B FTOPU3OHTAJIBHOM TIJIOCKOCTU MTPOTHUR YaCOBOM CTPEIKHU (€CIIN CMOTPETh CBEPXY)
OT [IPOU3BOJIBHO OPUEHTUPOBAHHOUW TOPU3OHTAJIBHOW OCU, A3UMYT KOTOPOU VCIIOBHO CUUTAIOT HVJIEBBIM, U TIPEACTAB-
JI1eT COOOM YroJl MeX1y JaHHOW OChIO U MPOoeKIMEN HAa TOPU3OHTAIIBHVIO TUIOCKOCTH OTPE3Ka MPAMON, COeANHIIOIIErO
HA4YaJI0 KOOPAVHAT C TOYKOMN.

JluarpaMmy HarnpaslIeHHOCTH i-ro usy4darenss MAP f. (6, ¢), eciin B KauecTBe TaHHOIO U3JIydarTesisd UCTO/Ib30BaH
CUMMETPHUUYHBINA BEePTUKAJIbHBIA BUOpaTop (0e3 peduieKTopa), pacCUUTBHIBAIOT O PopMyIie

| | 1. | | | /2
£(8, 1) = I}_COS (B/; cos 8) — cos (B!f)}/sm 6] [_l_ +|p|+ 2| plcos (w — 2BH cos 6)] , (B.3)
rae [, — MOJIOBUHA JIMHBI /-r0 BUOpATOpa, M;
| p| u v — cooTBeTcTBEHHO MOAYIIL U (haza Koza(bdmmiema oTpaxXeHus oT 3eMIu (Koahdpuuuenta Ppenens);
H. — BbICOTA LIeHTPA i-r0 BUOpaATOpa HAJ YPOBHEM 3EMJIH, M.

{
Koadhdpunuenr Dpenensg p paccyuTHIBAIOT 110 QopmyJie

p=lecos® — (¢ — sin? )!172]/[e cos 6 + (¢ — sin? 0)17?], (B.4)

¢ € = & T j60 AG — OTHOCHUTEJIbHAY KOMILJIEKCHA AUDJNICKTPHUHCCKAA [TPOHNIHACMOCTDL 3CMJTN,
£,.— OTHOCHTC/IbHAA JUIJICKTPUHCCKAA [TPOHNUACMOCTD JCMIJTI
G — VACJIbHA!A [TDOBOIVMMOCTDL 3CMJIN, CMm / M.
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Honyckaercs mng onpenencHud JAH uznyuatens MAP ucnonb3oBaTh ApYyrue METOAUKHU (DKCIIEPUMEHTAIbHbIE,
pacyeTHbIE, SKCIICPUMEHTAIBHO-PACUETHDBIE), UTO JOJKHO ObITh OrOBOPEeHO B 1Y Ha MAP KOHKpETHOro TUra. DTo XKe
OTHOCHUTCH K Cjy4dasM IMPUMEHEHUS U3JIydaTesel APYrux TUMIOB (He BEPTUKAJIBHBIX BUOPATOPORB).

ITocpeacTtrom pacueror o popmyliie (b.2) TadbyanpyioT QYHKINIO (6, ¢) 1 HAXOAAT HANpPaBICHUE MAaKCUMAaJIb-
HOI'O U3JIY4EHUS — YIJIbI 6 = 6y U ¢ = ¢, COOTBETCTBYIOIIME MaKCUMyMy DyHKIIUU (6, ¢). 3HAYeHUA yIrja 6 0epyT u3s

nuarazoHa 6 = 0...m(0...180%), 3Hayenud yria ¢ u3 guamnaszona ¢ = 0...21(0...360%). Yucio 3Ha4YeHNH YIJIOB 6 U ¢ JOJDKHO
OBITb JOCTATOUHO OOJILIINM, a MPUPAIICHUS 3TUX VIJIOB IIPU Iepexoe OT OAHOr0 3HAYCHUA K APYIOMY — JOCTATOYHO
MaJIbIM TS aeKBaTHOro BocnpousseaeHusa opmsol dH.

Hinpuny /IH B BepTUKaIBHON ¥ TOPUZOHTAILHON IJIOCKOCTIX ONMPEAEIAOT 110 QYHKUUAM [ (6, ¢y) U [ (6,, ¢)
COOTBETCTBEHHO.

Kosdpbunuenrt yeuwitenuda MAP G nid j-ro BeIXoAa OnpeaesiaOT B COOTBETCTBYIONUICM HAlPaBJICHUN MaKCUMAJlb-
HOIo npuema (6 = 6,5, ¢ = ¢,,) U pacCHUTBIBAIOT 110 GopMyJIe

N M K (b.5)
. a/10 1 ) :
G=4m10L/ 10 K f 8, 00 2 S2/2 2./X6, 0p) sin 6, A8, Agy,
I=1 i=1 k=1
rae L — anrHa puaepa u3jiydareis, M;

a — TIOTOHHOE 3aTyXxaHue (puaepa usjyuaresnd, ib/m;

01,60,,...,8,, 1P, Oy, ..., ¢ — IAUCKPETHLIC 3HAYCHUS YIJIOB 6 U (), COOTBETCTBEHHO, B3SIThIC IIPU pacyeTe 3HAYCHUN
JAH o ¢popmyie (b.2);
A8, =(0, , — 0, ,)/2, — npupanieHue yria 6 Ha /-M I11are CyMMUPOBaHUA 110 6,

AQ, = (¢, — ¢, _ {)/2, — OpupanieHe yria ¢ Ha k-M I1are CyMMHUPOBAHUSA TI0 ;

K .. — KO3()(UIHUEHT, paBHbIY OTHOLIEHUIO MOIIHOCTH Ha BbIXoAe PaKTUYECKOro U3jIyya-
testd MAP BMmecre ¢ yCHIUTElIeEM (be) K MONIIHOCTU Ha BbIXOJAE IacCUBHOIO
COIJIaCOBaHHOroO usjnyyarens (£, ) TAKUX XKe pasMepoB, Kak usnydareiib MAP, nipu
O/IMHAKOBOM HAIPSKEHHOCTU CUTHajla

K. = Yo _ 48072 i K 1 a (B.6)
it PCO i GZ }LZ W ZBEJI'X T ZBX | '

e hg, G, — NEeUCTBYIOLIAs BbICOTA, M, U KOO(M@UUMEHT YCUIECHUS U3JIydaTesid, OolpeaessieMble paCYieTHBIM MTyTEM;
Ky . — KO3MOUIUEHT yCUTTEHUA YCUTUTEIA, OTIPEeIIEMbIM KaK OTHOIIIEHUE HATPSKEHUS Ha BbIXOJE YCUITUTEI,
HArpy>keHHOro Ha COMVIACOBAHHVIO HArPy3Ky, K HANPIXKECHUIO HA BXOJE VCWJIHUTEIS, ONPEACIISIIOT MIYTeM
M3MEPEeHUS C TTOMOIIbI curHajioB BY 1 BosibT™METpA:
A — JUIVHA BOJIHBI, COOTBETCTBVIONIAS YACTOTE U3MEPEHUI, M;
W — BOJIHOBOE CONPOTUBJICHUE pUuaepa uainyuareiass, OMm;
/... — KOMIUIEKCHOE€ BXO/IHOE COIMPOTUBRIICHUE YCUIUTEHI, OM; ONPeaeIsIiOT C TIOMOIIIBI U3MEPUTESS TTOJTHbIX

8BX
COINPOTHURJICHUI;
Z, . — KOMIUIEKCHOE BBIXOJHOE COIPOTUBIIEHUE MACCUBHON 4YacTU U3jydaresss, OM; ONpPeaesiioT pacyeTHbIM
MTYyTEM.

[Topsanok HyMepaniMy 3HAYEHWUM VIJIOB 68 U ¢ NIPU BeIYKUCIEHUIX 0 popmyie (b.S) pokeH ObITh TAKUM, UTOOBI
JUIST JIDOOTO 7 00eCceYnBajIOCh BbIMOJHEHNE YCJIOBUN: 6, < 6,< 6. ., u ¢, | </ <@, ,  (11d [IepBbIX U NMOCIEIHUX
3HAYECHUIN JTOJDKHBI BRIMOMHATBCS YCOBUA: 0 <8, > 6,, 0 < @, > ¢y, 0y, [ <0,<7, ¢, <@, <2IW
. IIpupamenusa A6, u A@; pacCUuUTbLIBAIOT 110 BopMylaM A6, = 6,/2, A9, = ¢,/2; npupauteHusa A6,, 1 Ag, —Io
dbopmysiaM A8, = (m — 0,, )/2, Ap, = (2n — ¢,)/2.

ITPNJOXKEHHWE B
(CITpaBO4YHOCE)
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