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OneHouHble MaTepuanbl — 3TO COBOKYIMHOCTh Yy4eOHO-METOAMYECKHX MaTepuaioB
(KOHTPONIBHBIX 3aJaHuil, omucaHuii ¢GopM U TMpouenyp), NpPeAHA3HAUYEHHBIX [UIsl OLIEHKU
KauecTBa OCBOCHHS  OOYYAalOMIMMHCS JaHHOW JWCHMIUIMHBI KaK 4YacTH  OCHOBHOM
00pa3oBaTeNbHOI MPOTrpaMMBl.

Ilenb — OIGHUTH COOTBETCTBHME 3HAHWW, YMEHUH U YPOBHS MNPUOOPETCHHBIX
KOMIIETEHIINH, 00yJaromuxcs 1esiiM U TpeOOBaHUSIM OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl B
X0J1€ MPOBEACHUS TEKYIIETO KOHTPOJISL U TPOMEKYTOUHOM aTTeCTalllu.

OcHoBHas 3a/1a4a — 00€CIeYUTh OLEHKY YPOBHS C(HOPMHUPOBAHHOCTU OOLIEKYIbTYPHBIX
U PO ECCHOHATBHBIX KOMIETCHIIHA, TIPUOOPETACMBIX 00YJAIOIIUMCS B COOTBETCTBHH C TUMHU
TpeOOBAHUSIMU.

Konrpons 3HaHuii mpoBoauTcss B (opMe TEKyIIEro KOHTPOJS U IPOMENKYTOUHOU
aTTeCTallUU.

Texkylmuii KOHTPOJIb YCIEBAEMOCTH IIPOBOJAUTCA C 1I€JIBIO ONPEJEICHUS] CTEIEHU
YCBOGHHUS y4eOHOro MaTepualia, CBOEBPEMEHHOI'O BBISBICHMSI U YCTPaHEHHs] HEJOCTAaTKOB B
MOJITOTOBKE O0YYAIONINXCS M MPUHATHS HEOOXOIUMBIX MEp IO COBEPIICHCTBOBAHUIO METOINKHU
MpEenoiaBaHusl y4eOHOW MUCHMIUIMHBI (MOJYJISA), OpraHu3alui paboThl 00YYAIONIUXCS B XOJIe
YUeOHBIX 3aHATUN M OKa3aHUS UM WHIAUBHUIYATHHOHN ITOMOIIIH.

K koHTpomo Tekymel ycreBaeMOCTH OTHOCSITCS MPOBEpKA 3HAHWUN, YMEHHUI U HAaBBIKOB,
npUOOPETEHHBIX 00YUAIOIIMMUCS Ha JabopaTopHbIX padoTax. [Ipu BeIoNHEHHH 1a00paTOPHBIX
paboT MpUMEHSIETCS] CUCTeMa OLIEHKH «3a4TeHO — He 3auTeHoy». KommuecTBo 1abopaTOpHBIX
padoT MO KaKJOMY MOJYJIIO ONPEENIEHO rpaGuKOM, YTBEPKACHHBIM 3aBEAYIOIUM KadeIpoi.

[TpoMeXyTOUHBI KOHTPOJIb MO JUCIMIUIMHE OCYIIECTBIISACTCS TpoBeaeHueM 3adera (9
cemectp) u odk3ameHa (10 cemectp). PDopma mpoBeaeHHs 3adeTa — YCTHBIM OTBET Ha
TEOpEeTUYECKHe BOMPOChl W3 crucka @opma MNpoBeNEHHs HK3aMEHAa — YCTHBI OTBET Ha
TEOPETUYECKHE BOIIPOCHI U3 OueTa.

KpnTepnu OlleHMBAHHA KOMIIETEHIM I (pe3y.]'ll)TaTOB)

1) YpoBeHb ycBoeHuUs: MaTepuaa, pe1ycCMOTPEHHOIO IPOrpaMMOii.

2) YMeHue aHaIu3upoBaTh MaTepHrall, yCTaHaBIMBATh IPUYMHHO-CIIEICTBEHHBIE CBA3H.

3) KauecTBo 0TBeTa Ha BOMPOCHI: OJIHOTA, ApPTyMEHTHUPOBAHHOCTh, YOEKAECHHOCTD,
JIOTUYHOCTb.

4) ConepxaTenbHasi CTOPOHA M KAYECTBO MAaTEPUATIOB, TPUBEJACHHBIX B OTYETAX
CTYZIEHTA 110 JaOOpaTOPHBIM paboTaM, MPAKTUYECKUM 3aHATHSIM.

5) Ucnonp30BaHue TONOJHUTENBHOMN TUTEPATyphl IPH MOATOTOBKE OTBETOB.

VYpoBeHb 0cBOEHHUS C(HOPMUPOBAHHOCTH 3HAHUM, YMEHUI U HABBIKOB 110 AUCLHUIUINHE
OLICHMBAETCA MIPU NPOMEKYTOUHOM aTTECTALMKU Ha 3a4€Te M0 LIKAJIE «3a4TEHO-HE 3a4TE€HOY», Ha
9K3aMeHe o OaabHOM HIKaJe.

Onenka «3a4yTeHO» Ha 3a4YeTe BHICTABIACTCS CTYIEHTY, KOTOPBI IPOYHO YCBOMII
IPElyCMOTPEHHBIN NPOrpaMMHBIM Marepuall, MPaBWJIbHO W apryMEHTHPOBAHO OTBETHJI Ha
BOIIPOCHI, TIOKa3aJl CUCTEMATU3UPOBAHHBIE 3HAHUSI B TEME BOIPOCA.

OneHka «He 3a4YTeHO» HA 3ayeTe BBICTABISETCS CTYJIEHTY, KOTOPHI B OTBETax Ha
BOIIPOCHI JIOMYCTUJI CYIIECTBEHHbIE OMIMOKHU, HE CyMell OTBETUTh Ha JIOTIOJIHUTENbHBIE BOTIPOCHI,
Ipe/JIoKEHHbIE TpernoAaBaTeieM, WM He CcPOpMYyIUpOBal apryMEHTHPOBAHHBI OTBET B
rpaMOTHOM (opme.

Onenka <«3a4TeHo» M0 Ja0opaTopHOii paldoTe BBHICTABISAETCS CTYIEHTY, KOTOPBIN
IPEOCTaBHII MOJHYIO IPOTpaMMy JIaOOPAaTOPHBIX MCCIEIOBAHUI B BUJE OTUETA C JIOTHUYHBIMU U
apryMEHTUPOBAaHHBIMU BBIBOJAMHU II0 pe3yJibTaTaM BBINOJIHEHHON J1abopaTOpHOW padoThI,
YCBOMJI MaTepuaj Mo TemMe paboThl, MPaBUJIBHO U apryMEHTHPOBAHO OTBETWUJ HA BONPOCHI U3
CIIMCKa, YKa3aHHbIE IIPEOaBaTeIeM.



Onenka «He 3a4TeHO» IO JadopaTopHOH padore KOTOPHIA B OTBETaX Ha BOIPOCHI
JIONYCTUJI CYIIECTBEHHbIC OLIMOKH, HE CyMeJl OTBETHTh Ha JIONOJHUTENIbHBIE BOIPOCHI,
NpeUIOKEHHBIE TIPEToAaBaTesieM, WM He CHOPMYIHPOBAT apryMEHTHPOBAHHBI OTBET B
IpaMOTHOW (opMe, HEe IPEAOCTABUI MOJHYIO IPOrpaMMy J1a0OPaTOPHBIX UCCIIENOBaHUN B BUE
oTyeTa C JIOTUYHBIMU M apryMEHTHPOBAaHHBIMHU BBIBOJAMHU 110 pE3YJIbTaTaM BbINOJIHEHHON
nabopaTopHON pabOTHI.

Ouenky «OT/IMYHO» HA IK3aMeHe 3aCTyXHBAET CTYACHT, 0OHAPY KUBIIH
BCECTOPOHHEE, CUCTEMATUYECKOE U INTyOOKOe 3HaHHe y4yeOHO-IIPOrpaMMHOI0 MaTepuaia,
yMEHHUE CBOOOIHO BBIMOIHATH 3aJaHHsI, IPEAYCMOTPEHHBIEC IPOTPAMMOM, YCBOUBILUI
OCHOBHYIO M 3HAKOMBIN C JJOMOJIHUTEILHON JTUTEPATYpOd, PEKOMEHJOBaHHOM mporpammont. Kak
IIPABUJIO, OLIEHKA «OTJIMYHO» BBICTABJISIETCS CTY/I€HTaM, YCBOMBLIMM B3aUMOCBSI3b OCHOBHBIX
HNOHATUI TUCUMIUIMHBI B UX 3HAYEHUU JJIs IpHoOpeTaeMoil mpodeccuu, NposiBUBILIUM
TBOPYECKHE CIIOCOOHOCTH B MOHUMAHHH, U3JI0)KEHUHU U UCTIOIH30BAHUU YI€OHO-TIPOTPAMMHOTO
Mmarepuaa.

Ouenky «Xopouio» Ha IK3aMeHe 3aCITy’)KUBAET CTYJCHT, OOHAPYKUBIIUHN MOJTHOE
3HaHUE y4eOHO-NIPOrPaMMHOI0 MaTe€pUaa, yCHEIIHO BhIMOIHAIOMMHI IPeyCMOTPEHHBIE B
porpaMMe 3ajlaHusi, yCBOMBILHWN OCHOBHYIO JINTEPATYPY, PEKOMEHI0BaHHYI0 B Iporpamme. Kak
IPaBUJIO, OLIEHKA «XOPOIL0» BBICTABISAETCS CTYJEHTaM, I0KA3aBIIMM CUCTEMAaTHUECKUI
XapakTep 3HaHUH MO AUCUUILIMHE U CIOCOOHBIM K UX CAMOCTOSATEIbHOMY ITOIOJHEHHUIO U
O0OHOBJICHMIO B XOJI€ JaJibHeHIel yueOHoi paboThl U IpodecCHOHATBHOM e TETbHOCTH.

OneHKy «Y10B/J1eTBOPUTEILHO» HA IK3aMeHe 3aCiIy)KUBAeT CTYJIEHT, OOHApyKUBIIUI
3HAHUSI OCHOBHOIO y4yeOHO-IIPOrpaMMHOI0 MaTrepuana B o00beMe, HEOoOXOAMMOM JUis
JanbHeWmel y4yeObl M mpeacrosimied paboThl MO  CIEUUATbHOCTH, CIPAaBISIIOIIMKICS ¢
BBINOJIHEHUEM 33/1aHU, IPEAYCMOTPEHHBIX IPOrPaMMOii, 3HAKOMBIIl C OCHOBHOM JIMTEPaTypOi,
peKoMeH10BaHHOM mporpammoii. Kak mpaBuiio, oleHKa «yJOBJIETBOPUTEIbHO)» BBICTABISAETCS
CTYAEHTaM, JIONMYCTUBIIMM IOIPEIIHOCTH B OTBETE€ Ha 53K3aMEHE U IMPU BBIIOJIHEHUU
9K3aMEHALIMOHHBIX 3aJaHui, HO O00JajalUM HEOOXOAMMBIMU 3HAHUSIMHM U JIaBLIUM
3aKOHYEHHBIC U JIOTMYHBIE OTBETHl HA JIOMOJIHUTENIbHBIE BOIPOCH! IpPEnojaBaTeis MO TeMaMm
BOIIPOCOB 3K3aMEHAIIMOHHOTO OuJIeTa.

Onenka «HeynoBieTBOpHTEJBHO» HAa  JK3aMEHe  BBICTABISIETCS  CTYIEHTY,
OoOHapyXHBIIEMY @poOelbl B 3HAHHUAX OCHOBHOIO Y4YeOHO-IPOrpaMMHOrO Marepuala,
JIOMYCTUBIIEMY HPUHIUNHAIbHbIE OUIMOKM B BBINOJHEHHM IPEIyCMOTPEHHBIX MPOTrpaMMoOin
3ananuil. Kak mpaBuio, OlEHKa «HEyJOBJIETBOPUTENIbHO)» CTABUTCS CTyJIEHTaM, KOTOpbIE HeE
NPEOCTABIISAIOT JOTMYHBIE U 3aKOHYEHHBIE OTBETHI HAa BOIPOCHI IK3aMEHAIlMOHHOTO Oujera, a
TaK)K€ JIOMOJHUTENbHbIE BOMPOCHI MPENOAaBaTesss MO TeMaM BOINPOCOB 3K3aMEHAIMOHHOIO
OuieTa, 4To CTaBUT I10/1 COMHEHHE CIOCOOHOCTh JAHHBIX CTYIE€HTOB MPUCTYNHUTH B AaJbHEHIIEM
K IIpoecCroHaIbHOM JIeSTEIbHOCTH 110 OKOHYaHUH BY3a.

TunoBbie KOHTPOJIbHBIC 3aIaHUS WJIN UHBIC MaTECPpUaAJIbI
BOl'[pOCI)I K 3a49€Ty

1.  Onpenenenue panuoHaBurauuu. PaguoHaBUTallMOHHBIE IapaMeTpbl, HAaBUTAI[MOHHBIE
rapamMeTpbl, HABUTALIMOHHBIE DJIEMEHTHI. BEKTOp COCTOSHMSA ¥ HaBUrallMOHHAs 3a1ada. MeTozsl
OIICHUBAHMUsI BEKTOpa cOCTOSIHUSA. [103MIIMOHHBIE METOIBI M paIMOHABUTALIMOHHBIE OPUEHTHUPBI.

2.  Meron Haumenbmmx kBazapaToB. Jlunednsnii MHK, mnepeonpenenennas cucrema
YpaBHEHUH M IICEBIOMHBEpPCUsA. Marpuia HampaBIIOIMMX KOCUHYCOB. Pacmmpenuwe a0
HenuHelHoro MHK, rpasineHTHBIN OKCK.

3.  Jluamm monoxeHus. OCHOBHBIC W30JIMHUH, WCIOJNB3yeMble B paJdOHABUTAINH, U
COOTBETCTBYIOIIIME METOAbl OLICHMBAaHUS BEKTOpPA COCTOSHMA. Bua W30iMHMI Ha MalbIX
paccTOSHUAX U B IN100abHOM MaciiTale.



4.  Marpuubl BpaleHHs M MpeoOpa3oBaHUs [EKApPTOBBIX U C(epHuecKUX KOOpIUHAT.
OmnpeneneHue KOOpPAMHAT TOYKM HAa3HAUEHMsI MO M3BECTHBIM KOOpIMHATaM TOYKH OTOBITHS U
asumyty (mienenry). OnpeaeneHue azumyTa (TISIEHTa) U3 TOYKH HA3HAYCHUS B TOYKY MPUOBITUS
C U3BECTHBIMHU KOOPJAUHATAMH.

5. Marpuusl BpamieHus 1 nmpeoOpa3oBaHus 1EKapTOBBIX U CPeprUuecKux KOopauHaT. 3anada
HOCTPOCHMSI OCHOBHBIX PaIMOHABUTALIMOHHBIX U30JIMHUHI Ha cdepe.

6. CymHOCTh MO3MLIMOHHBIX METOAOB PaAJMOHABHTAIIMOHHBIX HM3MEpeHHHU. JlambHOMEpPHBI,
CyMMAapHO-JAJIBHOMEPHBI M Pa3HOCTHO-JAJbHOMEPHBIA  METOJBI. Hcnonws3zyemslie
HaBUTAlIMOHHBIE [TAPAMETPBI, BUJ MATPUL] HATIPABJISIIOIIMX KOCUHYCOB U JIMHUH MOJIOXKEHUS.

7. CymHOCTh NO3MLHOHHBIX METOJOB PAaJMOHABUTAL[MOHHBIX H3MEPEHUH. YTIOMEpHBIi,
JaJIbHOMEPHO-YTJIOMEPHBII 51 Pa3HOCTHO-YTJIOMEPHBII METOMBI. Hcnonb3yemblie
HaBUTALIMOHHBIE [TAPAMETPBI, BUJ MATPUL] HAIIPABJISIOIMX KOCUHYCOB U JIMHUH IOJIO0XKEHUS.

8.  PammanbHO-CKOPOCTHOW, pa3HOCTHO-PAaIUAIbHO-CKOPOCTHOW M CyMMapHO-paJAHaIbHO
CKOPOCTHOM METOJBI JJII OLEHKH CKOPOCTH 4epe3 IOILIEPOBCKOE cMeleHue. Buia marpunsl
HaIIPaBJAIOIIKUX KOCUHYCOB U BeIpaxkeHus Juist JinHerinoro MHK.

9. IlceBmomanpHOCTh M IceBAO3aziepkka. IlceBmo-nanbHOMepHBI MeTold. Bun marpuibt
HAIpPAaBIIAIOIMX KOCUHYCOB, CXOJCTBO C Pa3HOCTHO-AAIbHOMEpPHbIM MeTojgoM. Heobxomumoe
YKCIIO paAMOHABUTALIMOHHBIX OPUEHTHPOB.

10. TlceBHOCKOPOCTH U TICEBAOIOILICPOBCKOE cMerieHne. [lceBmopaananbHO-CKOPOCTHOM
MmetoA. BiausiHue HecTaOUIBbHOCTH YaCOB OPUEHTHPOB U 00BEKTA HA TOUHOCTh OLIEHKH.

11. IlepBuuHas u BTOpUYHAas 0OpabOTKa pajMOHABUTIALIMOHHBIX cUrHaioB. [lorpemHocTu Ha
JTarne nepBUYHOi 06paboTku. VickaxkeHus: curHasia rnpH pacripocTpaHEHHH.

12. TlepBuuHast u BTOpH4YHas 00pabOTKa paJMOHABHTAIIMOHHBIX CHTHAJOB. [lorpemHocTH Ha
JTarne BTOpUUHON 00paboTku. I'eomeTpudeckuii pakTop, CuiibHas U ciaadasi reoMeTpusl.

13. Mopnenu ciydailHBIX TPOIECCOB, HCIOJB3yeMble B paHOHABUTanuu. Puck, QyHKIus
NIOTEPh, ONTUMAJIBHBIE PEIICHUS.

14, Mopgenu paguoCUTHAIOB, HCIOJIB3YEMBIX B paJvoOHaBUTraluM. Jluama3oHbl 4YacToT,
OTBEJICHHBIE Ul HYKJ paguoHaBurauuu no Pernamenty paaguocsssu MCO.

15. Meroas! onpeaeneHus AaJbHOCTY B paliOHaBUTalMU. Y CTpaHEHUE HEOAHO3HAYHOCTH.

16. Metoap! onpeaeneHus yriaoBbIX HapaMeTpOB B PaJUOHABUTALIUH.

17. OOnapyxenue panvoHaBurannoHHslx cur"agoB. OmmOku [ u II poma. OtHoweHue
npasgononodus. Kpurepuit Heilimana-Ilupcona. Kpurepuili MuHMMyMa CpeIHEro pHCKa.
Kputepuii uaeansHoro HabmroaaTens.

18. OuenuBaHue napamMeTpOB PaJUMOHABUTAIIMOHHBIX CUTHaIOB. OILIEHKM MaKCHMMaJbHOIO
npaBaonooous. OeHKa aMIUTUTY/Ibl U 4aCTOTHI paarnoummyibca. HepaBenctso Pao-Kpamepa.
19. [HanpHOCcTh JeiicTBUs M pabouue 30HBI B paJMOHABUTALMH. YPaBHEHHE JAJIbHOCTH.
DHEpPreTUYeCKU OI0/KET JIMHUH CBSI3HU.

20. Jluneiinsnii Guiabtp Kanmana: stam npenckaszaHusi, 3tan yrouyHeHHs. CBsi3b € METOAOM
HauMEHbBIINX KBajpaToB. Pacimpennsiii puiibtp Kanmana.

BOl'lpOCbI K 3K3aMEHY

1.  OO0oO6meHHas CTPyKTypa MHEpLUUAIbHBIX CHUCTEM paguoHaBuranuu. OCHOBHBIE CpeICTBa
U3MEpPEHUS] B MHEPLUAIbHBIX CHCTEMAaX, M3MEpSEMbIE UMHU BEIMYMHBI U WX NPUMEHEHUE NpU
BBIUMCJICHUH OLIEHKU OpUEHTAIIMH 00BEKTA.

2. VYcrpoiictBo u mpuHnun AectBust MOMC maTYMKOB: aKcelnepoMerpa, H3MEPUTENs
YIJIOBOM CKOPOCTH, MAarHUTOMETPA.

3. Omnucanmne opueHTalMM OOBEKTa C MOMOIIbI0 yrioB Jinepa-Kpeuiosa. «CkiaapiBaHue
paMok». CBsI3b MMOKa3aHUW U3MEPUTEIISI YIIIOBOM CKOPOCTH ¢ yriiamu Jitniepa-Kpouiosa.

4.  Onwucanue OpHEHTAMH OOBEKTa C IOMOIIbIO KBAaTepHHOHOB. Omepauuu ¢
KkBaTepHUOHaMHU. CBsI3b KBATEPHUOHOB C yriamu Jinepa-Kprbiiosa.



5. Ormucanue oOpHeHTallMM OOBEKTa C TOMOIIBI0 KBaTepHUOHOB. Ilapamerpst Popapura-
lNamunerona. CBs3b TOKAa3aHU HM3MEPUTENS] YIJIOBOM CKOPOCTH C  OPUEHTHUPYIOIIUM
KBaTEpHUOHOM.

6. BroicTaBka HayanbHON OpHEHTaMM OO0BEKTa IO [OKa3aHUAM aKcelepoMeTpa H
MarHMUTOMETPA C UCII0JIb30BaHUEM YIJI0B Dilniepa-KpbliioBa 1 KBATEPHUOHOB.

7.  Maremaruueckasi MOJIeib OUIMOOK TPEXOCHOTO aKCeIepOMETpa.

8.  Maremaruueckas MOJEINb OIIMOOK TPEXOCHOTO TUPOCKOTIIA.

9. Maremaruyeckasi MOJIeNIb OIIMOOK TPEXOCHOTO MarHUTOMEeTpa. MarHUuTHOE CKJIOHEHUE U
HAKJIOHEHUE.

10. Ilpocras kanmuOpoBKa TpeXOCHOro akceinepomerpa. Ilepeompenenennas cucrema
ypaBHeHui 1 MHK.

11. TIlpocras xanuOpoBKa TpexocHOro rupockorna. [lepeonpenenennas cuctema ypaBHEHUH U
MHK.

12. TIlpocras kanuOpoBKa TpexocHoro wmarHuToMerpa. IlepeonpenenenHas cuctema
ypaBHeHui 1 MHK.

13. bopsba ¢ mymamu MOMC patumka. MHTErpMpoBaHWE, WHTEPIIONAIUS W TCPBUYHAS
¢unbTpanus AaHHbIX. Jucnepcust AiaHa.

14. KommuekcupoBanue ganubix MOMC patumka. Wcnonb3oBanue ¢unbrpa Kanmmana s
00beAMHEHUS JaHHBIX aKCEJIEPOMETPa, TUPOCKOIIa U MarHUTOMETpA.

15. KommuekcupoBanue nanaeix MOMC patuuka. VMcnosnbp3oBanue QuibTpoB MaakBHKa U
MaxoHu a1 00beAMHEHNS JaHHBIX aKCEeJIEPOMETPa, THPOCKOIA U MarHUTOMETPA.

16. VYcrpoiicTBo U mpuHIUI PabOThl MEXaHHUUECKUX M MbE30KEPAMUUYECKUX aKCEIEPOMETPOB.
ITorpemnocty.

17. VcrpoilcTBO W HOpUHUOUI PAOOTHI MEXAHWYECKUX, MArHUTOTHJIPOJUHAMHYECKHUX,
pe30HATOPHBIX rupockonos. [lorpemHuoctu.

18. VYcrpoiicTBO U MPUHIMI PabOTHI Ja3ePHBIX, ONTOBOJIOKOHHBIX, KBAaHTOBBIX TMPOCKOIIOB.
ITorpemnocty.

19. IlpencraBneHue AaHHBIX C AATYUKOB B IuppoBoi dopme. IIpsamoit 1 TOMOTHUTENBHBIM
KoJ. BiusiHue 11yMoB KBaHTOBaHMSI U JUKUTTEPA HA IOTPELIHOCTH.

20. KowmmuiekcupoBaHME JAaHHBIX B AaCTPOMHEPLHUAIBHBIX M HHEPIHUAIbHO-CITyTHUKOBBIX
cucremax. OunbTp Kanmana.

21. Bunel, ycTpoicTBO M MPUHLUN pabOTHI CTAaHAAPTOB YAaCTOTHI M BPEMEHH.

22. Bwunel, ycTpoiCTBO M MPUHIMT pabOTHI CTAaHAAPTOB YIJIa M YTIIOBOW CKOPOCTH.

23. Merponornueckoe odbecrnedeHue CpeICTB paJAulOHABUTAIIMOHHBIX U3MEPEHUH.

24. ]JloKyMeHTaJbHOE COMPOBOXKIECHUE PAIMOHABUTAIIMOHHBIX CHCTEM.

ITepeyeHpb NpakTHYEeCKHUX 3AHATHI M BOIIPOCOB JIJIsl KOHTPOJIS

1?21 HaumenoBanue j1abopaTopHoii padoThI
1 | UccnenoBanue 1anbHOMEPHOTO MO3UIIMOHHOTO METO/A, 4.1
2 | UccrenoBanue qaIbHOMEPHOTO MTO3UITMOHHOTO METO/A, 1.2
3 | UccnemoBaHue MOTPENTHOCTH OIIEHKH HABUTAIIMOHHBIX TTApaMeTpoB, . 1
4 | UccnenoBaHue MOTPEIIHOCTH OLIEHKH HaBUTAI[MOHHBIX TapaMeTPoB, 4.2
5 | UccnenoBanue u cpaBHEHHE PA3IMYHBIX MO3UIIMOHHBIX METOJIOB, 4. 1
6 | MccnenoBanue u cpaBHEHHE PA3IMIHBIX TTO3UIIMOHHBIX METOJIOB, .2
7 | UccnenoBanue KaJaMaHOBCKOM (MIIBTpaLUK B palMOHABUTalluy, 4. 1
8 | MccnenoBanue KaTMaHOBCKOHM (PHITBTpAIMY B paAHMOHABHUTAIINH, 4.2




Ne
paboThI

HazBanwne 3aHATHS 1 BOIIPOCHI IJIsI KOHTPOJIA

[udp

1

HccnenoBanue AAJIbHOMCPHOI'O IMMO3UIIMOHHOI'O METOAA

1.

CyTb 1aIbHOMEPHOTO MO3UIIMOHHOTO METO/1a ONPEEIICHUsI KOOPAUHAT
oObekTa. OlleHKa JalbHOCTH 1O NPSIMOMY U TMEPEOTPAKEHHOMY
curHainy. JINHUY ¥ TOBEPXHOCTH MOJIOKEHHUS.

[IceBpomanbHOMEpHBIN  MeToA. OmnpenesieHUEe W Te€OMETpUYecKas
MHTEPIIPETALNS [1CEBI0IATBHOCTH.

[IpuMeHeHre MeTo1a HaMMEHBIIUX KBaJAPAaTOB MPU OLIEHKE KOOPAMHAT
JlagTbHOMEpPHBIM MeToa0M. JInnennbii MHK.

[IpumeHeHre MeTo/1a HAMMEHBIINX KBAJIPaTOB IPU OLIEHKE KOOPAUHAT
nanpHOMepHbIM MeTooM. Hennnernnbii MHK.

MuHuMalIbHO HEOOXOAMMOE YHWCIO CTaHIMM B JBYMEPHOM H
TPEXMEPHOM JTaIbHOMEPHOM M IICEBIOAAIBHOMEPHOM METOJAX s
OJIHO3HAYHOW OLIEHKU KOOpAHMHAT. AnreOpanueckoe (C TOYKU 3pPEHUS
MHK) u reomerpuueckoe (C TOYKM 3pEHMsI JIMHUN IIOJIOKEHUS)
0o0BsICHEHHE.

Anroput™m rpajaueHTHoro noucka npu HenuHeriHom MHK. Biuszue
Ha4yaJIbHbIX KOOPJMHAT M YCJIOBHMS OCTAaHOBKM HAa TOYHOCTb OLIEHKH
KOOpJMHAT.

Bnusnue HectabunpHOCTH OOpPTOBBIX YacoB OOBEKTa, €€ CBSI3b C
IICEBJ0JAIIBHOCTBIO U TOYHOCTBIO OLICHKH.

BnusHue HecTaOMIBHOCTH YacoOB paJAMOHABUTAIIMOHHBIX CTaHIUH,
CBSI3b C [1CEBJI0JIAJIbHOCTBIO U TOYHOCTBIO OIIEHKHU.
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Hccnenosanue MNOTpCIIHOCTU OUCHKH HABUT'AIITMOHHBIX IIApaMCTPOB

1.

CMBICT W MaTeMaTH4ecKoe BBbIYMCICHHE (aKTopa pa3MbITHA
touHoctd (PDOP). Bausane na CKO ouenku koopauHat. daxtop
pasmbITHs niceBao3anepxkku (TDOP) B pexumMe niceB101aNbHOCTH.

Hereomerpuueckue HUCTOYHUKHU MIOTPELIHOCTEN B
paZlMOHaBUTAIMOHHBIX cucTemax. llorpemHoctn mnepBUYHOM U
BTOPUYHON 00pabOTKH.

Hereomerpuueckue VCTOYHUKU MOTPEIIHOCTEN B
paArOHaBUTAIIMOHHBIX CUCTEMaX. Bnusuue YCIIOBHI
pacrpocTpaHeHHs PaJUOBOJIH U rpaBUTalMu (B crryTHUKOBBIX PHC).

Tomnonorust paguOHABUTAlMOHHBIX OPUEHTHPOB C HOPMAJIbHOU U
ciaboit reomerpueil. Cesa3p Tonosnoruu, ¢aktopa PDOP u TouHocTH
OLICHKH KOOP/IMHAT.

BnusHue 4ncna pagvOHAaBUTAllMOHHBIX OPUEHTHPOB Ha TOYHOCTH
OLICHKM KOOpAMHAT. MHUHMMabHO NMpUEMIIEMOE YMCIO CTaHUUN HpU
OLICHKE B pEXHMME JAIBHOCTH U ICEBAOJAJIBHOCTH B JIBYMEPHOM H
TPEXMEPHOM CiIydae, MaTeMaTH4eCcKoe OObSICHEHHUE.

PagnanbHO-CKOPOCTHOM METOZA ONpEAENIEHUsT BEKTOpa CKOPOCTH.
®opmyna MHK-ouenkn. PaauanbHas CKOpOCTh M JOIUIEPOBCKHN
CZIBMT.

BnusiHue HecTaOMJIBHOCTH OINOPHBIX TE€HEPaTOpOB CTaHIMHA U
00BbEeKTa Ha OLIEHKY CKOpocTH. TpeOoBaHUS K CTaOMIBHOCTH.
IIceBnockopocTs — onpeaeseHue u popmyna.

PagnanbHo-niceBnocokopoctHoit  Meron. CyTe W aHaJOTHA  C
TNICEB0JAJIbHOMEPHBIM METOOM.
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HCCJ’IGI{OB&HI/IC " CPABHCHHUC PA3JIUYHBIX MMO3UITUOHHBIX METOI0B

1. Pa3HOCTHO-IAIBHOMEPHBIH M CYMMapHO-IaJbHOMEPHBIA METOIBI.
CxonctBo 1 paznuuue. JIMHUY TOJ0KEHUsT Ha ONFDKHEH JAUCTaHIUU |
B IJIOOAJBHOM MaciiTade.

2. YrnoMmepHbli MeToA Ha oObeKkTe M Ha craHuuax. CXOACTBO H
paziauuve. JIMHUM TOJOXKeHWsT Ha OJFMDKHEH JIMCTAaHIMH | B
rio00aJIbHOM MacIiTaoe.

3. O0ocHyiiTe 11€1€cO000pPa3HOCTh MPUMCHEHHS PEKHMA «IICEBIO» B
JAITBHOMEPHOM, PAa3HOCTHO- U CYMMAapHO-JATPHOMEPHOM METO/aX,
YIJIOMEPHOM METOJe Ha OOBEKTE W Ha CTAHIMAX, Pa3HOCTHO-
YIIOMEPHOM METO/IE.

4. OOocHyliTe MHUHUMAIBHOE KOJHMYECTBO  PaJHMOHABUTAIIMOHHBIX
OpPUEHTUPOB, HEOOXOAUMOE JUISI OJIHO3HAYHOW OIEHKH KOOPAMHAT Ha
MOBEPXHOCTH, B  JAJbHOMEPHOM, pAa3HOCTHO- H  CYMMAapHO-
JAITBHOMEPHOM METOAaX, YIJIIOMEPHOM METOJ€ Ha OOBEKTe M Ha
CTaHIIHUAX, JATbHOMEPHO-YTIIOMEPHOM, Pa3HOCTHO-YTIIOMEPHOM
METO/IE.

5. TlpuBemuTe cpaBHEHHME TOYHOCTH XapaKTEPUCTHK JTAIbHOMEPHOTO,
MICEBIOJATBHOMEPHOTO,  Pa3HOCTHO-AAILHOMEPHOTO  METOJa |
CyMMapHO-JaJIbHOMEPHOTO METOJIOB.

6. IlpuBemuTe CpaBHEHHE TOYHOCTH XapaKTCPUCTHK YTIIOMEPHOTO,
TNICEBJIOYTIIOMEPHOTO, Pa3HOCTHO-YTIIOMEPHOTO METO/1a u
JAITBHOMEPHO-YTJIOMEPHOTO METOJIOB.

7. TlpuBemuTe  CpaBHEHHE  TOYHOCTH  PaJHalibHO-CKOPOCTHOIO,
MICEBIAOPANATHLHO-CKOPOCTHOTO,  YIJIOMEPHOTO  METOJa  OLICHKH
BEKTOPa CKOPOCTH O0BEKTA.

8. IlpuBemute cpaBHEHUE 30H JICHCTBUS B JATLHOMEPHOM, PA3HOCTHO- U
CYMMapHO-JaJIbHOMEPHOM METOJIaX, YIIIOMEPHOM METOJIC Ha OOBEKTE
U Ha CTAHIHUAX, JATLHOMEPHO-YTJIOMEPHOM, Pa3HOCTHO-YTIIOMEPHOM
METOJle, TMpPU  OJMHAKOBOW TEOMETPUHM U  JAIbHOJCHCTBUH
paMOHABUTAIIMOHHBIX OPUCHTHPOB.
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HccnenoBanre KaaMaHOBCKOM (bHHBTpaI_[I/II/I B paAuOHAaBUT alluN

1. Jluneiinsnii ¢unsrp Kanmana. McTouyHMKM M XapakTep MHPOPMAIUH.
Oranbl NpeacKa3aHusi U KOPPEKIUH.

2. Jluneinbiit ¢uipTp Kammana. MaTpuisl 5BOJIOLMU U YIIpaBIICHUS.
KoBapuanmonnas Marpuna OIMO0K JUTS MIpEACKa3aHMs
HEOIPEIEICHHOCTH. YUeT BIUSHUS OKPYKAOILEH CPEBbl.

3. Jluneitnbii  ¢unerp Kanmana. Marpuma HaOmOAEHWH, UIyMBIL.
Ilepecyer mporHo3a B CHUCTEMY KOOPAMHAT JAaT4MKOB M BBIUMCIICHUE
HeBsA3KkHU. YcuieHne Kanmana.

4. Pacmupennslii ¢unstp Kanmana. JluHeapuzanus nepenaTouHbIX
GyHKIMHA U151 TOJTydeHUs IepeJaTOuHbIX MaTpHUI] HEOIIPEIEICHHOCTH.

5. be33anaxoBblil U YACTUUHBINA (QUIIBTPHI.

6. IlpuBenuTe cpaBHEHHE YCTOWYMBOCTH M BBIYUCITHTEIBHON CI0KHOCTH
JMHEWHOTO, pacIIMpeHHOro U 0e33amnaxoBoro (GHUIBTPOB MpH padoTe Ha
MJIOCKOU U c(pepruueckoil TOBEPXHOCTSIX.

7. KakoBa cBsA3b KOBapMallMOHHOW  Marpullbl  HAOMIONCHUH H
MO3UIIMOHHOTO T€OMETPHIECKOTO (pakTopa?

8. Hcxons M3 KakMX KpUTEpUEB BBHIOMpAIOTCA HadalbHBIC YCIOBHS IS
pabotel @wikTpa Karmana: KoopJHATHI M MAaTPHUIIA HEOTIPEIEIIEHHOCTH ?
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ITepeyens J1aGopaTOPHBIX PA0OT U BONPOCOB IS KOHTPOJISI

/ HaumenoBanue j1abopaTopHoii padoThl
n/n

MOMC parunk ADIS16407. PaboTa ¢ peructpamMu Ha HU3KOM YPOBHE

MOBMC paruuxk ADIS16407. ITporpamMmHasi UHTEpHIpeTanus MoKa3aHUH

MOBMC nparuuk ADIS16407. UuterpupoBanue, pacyeT OpUEHTALUM CBSI3aHHOU

CHUCTEMBI KOOPAHWHAT, BEICTaBKa

4 | MOMC nparuuk ADIS16407. KanuGpoBka, cclieqoBaHUE IITYMOB U (DUIIBTPALIHH

Ne

paboThI

HaszBanue 3aHsATHS 1 BOIIPOCHI JIJI1 KOHTPOJIS [udp

1

MOMC natunk ADIS16407. PaboTa ¢ peructpaMu Ha HU3KOM YPOBHE

1. OcHOBHBIE XapaKTEPUCTHKH [aTYMKA: CTPYKTYpa, BHIBI BBIXOJIHOU
uH(pOpMaIlMK, YyBCTBUTEIBHOCTb, JUHAMHUYECKUN AMAMa30H, 4acTOTa
OOHOBJICHUSI JIaHHBIX.

2. Bpemennas nuarpamma paboTel. CS, cHMHXpOHM3aIUs, COJEpKaHHE
CTapIIero W MJIAIIEro 6aiT AByxX0aNTOBOTO CJIOBA B PEKUME 3aIUCH U
YTEHUS.

3. Moaxmrouenne depez SPl wuwHTEepdelic K BeaylmieMy yCTPOWUCTBY.

Hcnons3yembie BbIBOIBI. [Ipumepbl ocriuiorpamMm.

[lepeveHb OCHOBHBIX ONPAITMBAEMbIX PETHCTPOB AATYHKA.

5. UreHue NaHHBIX U3 KOHKPETHOTo peructpa. dnar HOBBIX JaHHBIX,
¢uar omm6Oku. UTeHne cTaryca perucTpa COCTOSHHSL.

6. JIByxOaiitoBasi cTpykrypa peructpoB. OOpaileHue K cTapuiemy u
mitamemy oaritam. [laketHoe urenue u3 14 peructpos (burst mode).

7. Utenne 1o mpepblBaHUIO. lcnoib3oBaHHWE BBIBOJIOB  OOILIETO
Haznavenus (DIO).

8. Buasr peructpoB: R,W,R/W. TlepBsiit 6uT ampeca kak ¢ar 3amucu-
YTEHUS, aJ[peC PETUCTpa B PEXKHME 3alucu W uTeHws. Pa3nmenbHas
3aMyCh B CTApIIMI M MIIaAINil 6ailT perucrpa.

&

MOMC narunk ADIS16407. IIporpaMMHasi HHTepIIpeTalus MOKa3aHun

1. butel 3HaueHui, mpeoOpa3oBaHUE U3 JOMOJHUTENBHOIO (hopMara Io
HEOO0X0/MMOCTH, NpeoOpa3oBaHUE B HEMOCPEICTBEHHOE 3HAUYEHUE
napaMerpa (Ha IpUMepe perucTpoB MUTAHUS U TEMIIEPATYphI).

2. butbl 3HaueHMii, npeoOdpazoBaHUe U3 JOMOJIHUTENIBLHOrO (hopMmaTa Mo
HEO0OXOUMOCTH, TNpeoOpa3oBaHME B HEMOCPEICTBEHHOE 3HAYCHHE
napamerpa (Ha MpHUMEpE PETHCTPOB YITIOBOM CKOPOCTH M YCKOPEHUs
0 OCH Z).

3. Hactota OOHOBIIEHHMS NaHHBIX U TPOPEKUBAHHE C YCPEIHEHUEM.

VYcranoBka — koddduiiMeHTa  ACHMMAIMM W IIUPUHBI  OKHA

yepennstoniero ¢puibrpa baptierra.

VYcTaHoBKa IMHAMUYECKOTO JIMana3oHa ripocKona.

@rnar omuOKU U PETUCTP caMOIuarHocTuku. CaMOTeCTHpPOBAHUE.

JnanazoH JOMYCTUMBIX 3HAUEHUH aKCeJIepOMETPa.

Jlnana3oH JONMyCTUMBIX 3HAYEHUM TUPOCKOIIA.

JlnanazoH JOMYCTUMBIX 3HAYEHU MarHUTOMETPA.
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3 MOMC nparuuk ADIS16407. HMuTerpupoBaHue, pacdyeT OpUEHTAIUU
CBSI3aHHOU CUCTEMBI KOOpJAWHAT, BLICTABKa

1. Pacuer yrnos Oiinepa-KpsiioBa 0e3 mnpeaBapuTENbHOM BBICTABKU
(HayanpHOE TOJOXEHHEe «ochb X Ha ceBepy»). KunemaTuueckue
YpaBHEHHS.

DddekT «CkaaapIBaHUSI PaMOK.

3. Pacuer kBaTepHMOHA BpalleHHs O€3 TMpeIBapUTEIbHON BBICTABKU

(HayanpHOE TOJOXEHHEe «ochb X Ha ceBepy»). KunemaTuueckue

YpaBHEHHS.

Pacuet xBarepHuoHna no yriiam Dinepa-KpeuioBa. OcoObie TOUKH.

Pacuer yrnos Oitnepa-KpblioBa 110 KBaTEpHHUOHY.

[TapameTpsl Pogpura-I'amunsrona.

O606mennsbIit anroput™ padorst BUHC. AnroputMel HHTETpUpOBaHUS

MOKa3aHUI THPOCKOIa U aKCeJIepoOMEeTpa.

8. BricTaBKa HAYaJIBHOTO MOJOXKEHHS IO MOKA3aHHUSIM aKCeIepOMEeTpa H
MarHUTOMETpa C HCIIOJIb30BaHHEM yrioB Oiinepa-KpeuioBa u
KBaTEpHUOHA.

4 MOMC paruuk ADIS16407. KamuOpoBka, wuccienoBaHHE IIIYMOB H

¢unbTpanuu

no

No ok

1. Tlomy4eHue CTaTUCTHKHU [IYMOB aKCEIEPOMETPa U THPOCKOIIA.

2. DddexTsr MarauTHOTO Bo3mytieHust («SOft irony, «hard irony)..

3. Dddexr «Haberay OMmMoOKH.

4. V3mepenue aucnepcun AJuiaHa.

5. IlporpammHas KaJmOpoBKa TMPOCKOIIA, aKceJlepoMeTpa,
MarHuTOMETpa.

6. AnmaparHas KajquOpOBKa JaTdvKa ITyTEM 3alliCH KOPPEKTHPYIOIINX
k03 uIHreHTOB B perucTphl (Ha mpumepe gyroscope bias, soft iron
correction).

7. BO3MOXHOCTh 3KCIOpTa JAaHHBIX KOPPEKTUPYIOIIHMX PETHCTPOB B
namsTh flash garymka u oTKaT K 3aBOJICKUM YCTaHOBKAM.

8. Mcnonn3oBanue cbI/mpra Kanmana 51 COBMCIICHUA MMOoKa3aHuit
MARG (Fusion).

KypcoBoii npoekr

Pesynpratom IIPOCKTUPOBAHUSA JIOJKHA OBITDH CTPYKTypHas cxema
PaAMOHABUTAIIMOHHOW cHCTeMbI (OJMKHEro IecTBUs, JajbHEH HaBUTalllH, a3uMyTajbHO-
JATbHOMEPHOH, YIIIOMEpPHOM), pacdyeT OCHOBHBIX JSHEPreTHYECKHUX MapaMeTpoB CHCTEMBI,
oOecreunBaroIMX 3aJJaHHbIE TTOKa3aTeNId TOYHOCTH HAaBUTAIUH.

K BoimonHeHnuto paboOThl  JOJDKHBI TPUBIEKATHCS WHGOPMAIMOHHBIE MAaTEepUAIbI
PernamenTa paamocBa3u u crtaHgaptoB, Pexomenpanuii MCD 1o HMCHONB30BaHHUIO MOJENEH
pPaAOKaHAJIOB M CUTHAJIOB COOTBETCTBYIOILIETO JIUANa30oHa.

K BeImonHeHMIO pa6OTBI PCKOMCHAYCTCA MIMPOKO MNPHUBJIICKATH BBIYUCIUTCIBHYIO
TEXHUKY KaK JJIS BBIIIOJIHCHHA PaCdYCTOB, TaK W JIsI BO3SMOXXHOI'O MOACIHMPOBAHUA OTACIBHBIX
9JICMCHTOB HpOCKTpreMOﬁ CHUCTCMBEI.



TumnoBble 3aJaHNA HA KYPCOBO€ MPOCKTUPOBAHUE.

Crynenry IIPOU3BECTH pa3pabOTKy

JAOIJIEPOBCKOI0 U3MepuTeJisi yriia cHoca u ckopoctu (AUCC).

HcxonHble JaHHBIE 110 TPOEKTHPOBAHUIO:

tun JAMCC — caMon€THBIN HENPEPHIBHOTO U3ITYyUEHUS;

MaKcUMalibHas BbICOTa Hmax OOHApYKEHUS OTPaskEHHOTO CUTHAJIA C BEPOATHOCTHIO
MIpaBUIILHOTO OOHapyxeHus Py, He MeHee 0,98 1 BeposATHOCTHIO JIO)KHOM TpeBoru P, He Goree
107 - ne menee 15000 M;

JIMANa30oH U3MEPEHUs yria cHoca y: oT ) MaKCUMaIbHOTO Ymax, PaBHOTO 50°%;

JATa30H U3MEPEHHS IyTeBOM CKOpocTH V: 0T 0 MaKCUMaIbHOU Vmax, paBHOM 400 M/C;

MaKCUMaJIbHAs MTOTPEIIHOCTh U3MEPEHHUS yriia cHoca dy - He 6onee 0,5

MaKCUMaJIbHas MOTPEIIHOCTh U3MEPEHUS ITYTEBOM CKOpocTU OC — He Oonee £1,0 m/c;

METEOYCIIOBHS Pa0OTHI — HE XYK€ CPEAHETO JTOMKIS.

1. PaccunTarh cinenyronme TEXHUYECKHE XapaKTePUCTUKU BbICOTOMEpA:

pabouyro (CpenHIO) YaCTOTY CUTHAJIA M COOTBETCTBYIOIIYIO UM JJIUHY BOJIH
SIIEKTPOMArHUTHBIX u3nyueHui fo (Ao);

THIIBI U IapAMETPBI IPUEMHOIO YCTPOICTBA: YyBCTBUTENBHOCTD Py min, IIMPHUHA MOJIOCHI
npomyckanus Af,p,, koaddunuent myma (mrymosas remneparypa) Ky up, (Tup),
IPOMEKYTOUHYIO(bIe) 4acToTy(bI) fpp;

THUIIBI ¥ TAPAMETPhI MPUEMHON 1 TIepealonield aHTeHH: KO QHUIIMEHTHI HAlTPABICHHOTO
JIEeHCTBUS, KOOPDUITUEHTHI YCHIIeHHS, 3 (EKTUBHBIC ILIOMAAN aHTESHH, IIUPUHA JHArpaMMbl
HAIpPaBIECHHOCTH;

CyMMapHbI€ TIOTEPU B TPAKTE 0OPaOOTKHU CUTHAIIOB Oly;

CyMMapHbIe IOTepH B cpejie pacnpocTpanenuss OMB oy,

CPEHIOI MOILHOCTh NepefaTyuka P, .

2. BoiOpath 1 cOCTaBUTH CTPYKTYPHYIO cxeMy nepenatomieit (nmpuémuoii) yactu JAUCC.

Crynenty MIPOU3BECTH pa3pabOTKy

BBICOTOMEPA HA OCHOBE YaCTOTHOI'0 METOAa M3MEPEeHHs NAJIbHOCTH.

HcxonHbie JaHHBIE 110 NIPOCKTHPOBAHMIO:

THUII BBICOTOMEPA — HENIPEPHIBHOTO U3JIyYEHUS C YACTOTHOW MOIYIISILIMEH;

MakcUMasbHas BbICOTa Hmax OOHApyKEeHHs OTPa’k€HHOT'O CUTHAJIa ¢ BEPOSTHOCTHIO
IpaBUJIBHOTO 0OHapyxeHus Py, He meHee 0,98 u BepoATHOCTBIO JI0XKHOH TpeBoru P, He Oonee
107 — ne menee 1500 M;

JIAaa3oH u3MepeHus BoICOT: OT ) MakcumanbHON Hyax, paBHOM 1500 M;

JINana3oH U3MEPEHNs BEPTUKAIIBHON CKOPOCTH Ha BbIcOTax A0 50 M: oT 0 MakcuManbHOU
Vmax, paBHO# 12,5 m/c;

MaKCUMaJIbHasl TOTPEIIHOCTh U3MEPEHNUS BBICOTBI:

B nuamasone 0...15 M — He Ooiee 1,5 M,

B auanaszone 15...1500 m — ge 6om1ee 10%;



MaKCHMaJIbHasl IOTPEIIHOCTh U3MEPEHUS BEPTHUKAILHON CKOpOCTH — He Oonee 1,0 m/c;

METEOYCIOBHS Pa0OTHI — HE XYXKE CPEAHETO JTOMKIS.

1. Paccuurars cienyroniue Texuuueckue xapakrepuctuku PHC:

pabouyro (CpeAHIO) YaCTOTY CUTHAJIA U COOTBETCTBYIOIYIO UM JUTMHY BOJIH
9IIEKTPOMArHUTHBIX u3ydeHuii fo (A);

JIeBUALIUIO YacTOThI Af, Apyrue napamerpbl MOAYIISIMH CUTHAIIA,

THIIBI U TIAPAMETPBI IPUEMHOTO YCTPOMCTBA: YyBCTBUTENBHOCTD Py min, IIMPHHA MTOJIOCHI
npomyckanus Af,,, koaddunuent myma (mrymosas remneparypa) Ky up, (Tup),
IPOMEKYTOUHYIO(bIe) 4acToTy(bI) fpp;

THUIIBI ¥ TApaMETPbl IPUEMHOMN U Tepeiatoiiell aHTeHH: Ko3(pGUIIMEeHTHI HalPaBICHHOTO
neictBus, kKo3pPUuUueHTs! yecuineH s, 3pPeKTUBHbIE IUI0IIAN aHTEHH, IIUPHUHA AUarpaMMbl
HAalpaBJIEHHOCTH;

CyMMapHbI€ IIOTepH B TpakTe 00pabOTKU CUTHAJIOB Oly;

CyMMapHBbI€ TIOTE€pH B cpenie pacnpoctpanenus OMB o6y,

CPEAHIOI0 MOIIHOCTE Iepefarduka P, .

2. BoiOpath 1 cOCTaBUTh CTPYKTYPHYIO CXEMY Ilepeaaroleil (mpuéMHoit) yactu
BBICOTOMEDA.

Crynenry IIPOU3BECTU Pa3pabOTKy

ABYXKOOPJAVNHATHON PaJN0JI0KANMOHHON CTAHIIUM 0030pa BO3IYIIHOI0 NPOCTPAHCTBA U
H3MepeHusl KOOPAUHAT BO31YIIHbIX 00beKTOB.

HcxonHble JaHHBIE 110 TPOEKTHPOBAHMIO:

tun PJIC —c nmpocThIM 30HIUPYIOLIMM CUTHAJIOM;

ornpezensieMble KOOPAUHATBI — JAIbHOCTh U YTOJl a3UMYTa;

pa3mepsl anTeHHO# cucteMbl PJIC B miockoctu asumyta do. - He Goiee 3 M U yriia Mecrta
dp - ue 6omee 1,5 m;

MakcuMaibHas qanbHOCTh AecTBUS PJIC [Imax HEe MeHee 200 kM npu 0OHapyKEHUH C

BCPOATHOCTBHIO ITPAaBHUIIBHOTO O6H8.py>KeHI/I$I Pno HC MCHEC 0,95 " BEPOATHOCTLIO JIOXKHOM TpEBOI'n

P, He Gomee 107 BO3IYIIHOM 11e7H cpeaHet 2((HEKTUBHOM TUTOMIAAN OTpaKeHUs e © = He
Gonee 20 m%;

Jana3oH BbICOT oOHapykuBaeMbIx 1enei H - ne menee 10 kM Ha nanbHOCTH He Oonee 5
KM U HE MeHee 2 KM Ha MaKCUMaJbHOW JalbHOCTH;

pasperniaronias CiocoOHOCTh M0 TANbHOCTH Oy — He Xyxe 200 m;

pa3speLIaoIas CliocoOGHOCTD 0 A3UMYTY 3 — HE XyKe 2,5 ;

CpeAHEKBapaTHUECKasl MOrPEIIHOCTh U3MEPEHUS TATbHOCTH G He 6ojee — 50 m;

CpeHEKBaIPaTHIeCKast IOTPELIHOCTh H3MEPEHHUS a3MMyTa G, — He Gonee 1 ;

METEOYCIIOBHS pa0OTHI — HE XY)KE CPETHETO JTOMK/IS;

pasMepsI 30HBI 0030pa 110 a3uMyTy 0, - 360 ;

nepuoj; 0030pa 3aJaHHOTO BO3AYIITHOTO MpocTpaHcTBa To— He 6onee 20 c.

1. Paccuurarh cnemyromue TexHuueckue xapakrepuctuku PJIC:



pabouyro 4acToTy (ATMHY BOJHBI) 30HAMpYolero curnana fo (Ao);

JUTUTETTLHOCTh UMITYJIbCA CUTHANA T,

nepros (4acToTy) NOBTOPEHHS 30HIUPYIOMUX UMITyinbcoB Ty (Fp);

TUI U TapaMeTPbl AaHTEHHOW CUCTEMBI: K03()(DUIIMEHT HanpaBlIeHHOTo JeiicTBus G,
k03 dunreHt ycuneHus Ka, 3pHEeKTUBHYIO TJI01Ia1b aHTEHHBI S,;

TUn nnpueMHoro ycrpoicrsa PJIC u ero mapamerpsl: 4yBCTBUTENBHOCTD Py min, IIUPHUHY
nosock! nponyckanus Afy,, koaduuent nryma (urymosas temmneparypa) Ky np (Tup);

CyMMapHBbI€ TIOTePH B TpakTe 00paboTku curuaioB peanbHoi PJIC ay;

CyMMapHBbI€ TIOTEPH B cpelie pacrpoctpaneHuss OMB dy;

napameTpsl 0030pa: BpeMst 00IydeHHs BO3AYIIHOM 1enu T g, MIPH 3aJaHHOM pa3Mepe 30HbI

[0

0030pa 20,, mepuonae o630pa T u paccunrannoi mupune [JHA no azumyrty 905 ;
MMIYIbCHYIO (CpeaHIO) MouHoCcTh nepenarunka PJIC Py, (Pep).
2. BoiOpaTh 1 COCTaBUTH CTPYKTYPHYIO CXeMy mepeaaroiieit (mpuéMHoii) yactu
PJIC.

Crynenry IIPOU3BECTU pa3paboOTKy

JABYXKOOPAHHATHOW PAHOJIOKAIMOHHOM CTAHIMH 0030pa BO3AYIIHOIO MPOCTPAHCTBA H
M3MepeHHsI KOOPAHHAT BO3AYIIHBIX 00bEKTOB.

HcxoaHblie JaHHBIE M0 MPOEKTHPOBAHUIO:

T PJIC —Co CI0KHBIM 30HAUPYIOLIMM CUTHAIOM;

ompeesieMble KOOPIAUHATHI — JAITLHOCTD M yroJl a3UMYyTa;

pasmMepsl aHTeHHO# cuctembl PJIC B mockocTu azumyta dou - He Gostee 3 M U yriia Mecta
dp - ue 6omee 1,5 m;

MakcuMasbHas 1anbHOCTh aeicTBUS PJIC [{max He Meree 200 kM mipu 0OHAPYKEHUH C

BCPOATHOCTBHIO ITPAaBHUIIBHOTO O6H8.py>KeHI/I$I Pno HC MCHEC 0,98 " BEPOATHOCTLIO JIOXKHOM TpEBOI'n

P, He Gomee 107 BO3IYIIHOM 11e7H cpeHer 3 (HEKTUBHOM TUTOMIAAN OTPAKEHHS 11eu Cn He
6onee 10 M%;

JMara3oH BBICOT oOHapyxkuBaeMbIX 1eneil H - ne menee 10 kM Ha nanpHOCTH He Oonee 5
KM U HE MeHee 2 KM Ha MaKCUMaJbHOW JalbHOCTH;

pasperiaronias CiocoOHOCTh M0 TANbHOCTH Oy — He Xyxe 200 m;

paspermiaromias CriocCoOOHOCTh M0 a3UMYTY O, — HE XYXKe 2,5

CpeIHEKBaApaTHUeCKas MOrPEUIHOCTh U3MEPEHUS TaJbHOCTH G He 6onee — 50 Mm;

CpeIHEeKBaIPATHYECKAs TOrPEITHOCTh H3MEPEHHS a3UMYTa G, — He Gonee 1

METEOYCIIOBHSI Pa0OTHI — HE XyXKe CPEITHETO JTOXKIS;

pa3Mepbl 30HBI 0030pa Mo a3UMYTY +0,, - 360;

nepuoj; 0630pa 3aJaHHOTO BO3AYyIIHOTO pocTpancTBa To— He 6onee 20 c.

1. Paccuurars cnemyromnue Texauueckue xapakrepuctuku PJIC:
pabouyro yacToTy (JUIMHY BOJIHBI) 30HaUpYromiero curuaia fo (Ag);

JUINTEIIBHOCTh UMITYJIbCAa CUTHAJIA Tc,



nepros (4acToTy) NOBTOPEHHS 30HIUPYIOMUX uMITynbcoB Ty (Fp);
THUI U TapaMeTpbl AaHTEHHOM CUCTEMBI: K03(h(DUIIMEHT HanpaBleHHOTo JeiicTBus G,
ko3¢ unent ycumieHus Ka, 3pGexTHBHYIO TIIOMAAb aHTCHHBI S,;
TUII IpueMHOro ycrpoicTsa PJIC u ero napamerpsl: 4yBCTBUTENBHOCTD Py min, IIMPHHY
nosock! nponyckanus Afy,, koaduuent nryma (urymosas remmneparypa) Ky np (Tup);
CyMMapHBbI€ TIOTepPH B TpakTe 00padoTku curuanoB peanbHoi PJIC oy,
CyMMapHEbI€ TIOTepPH B cpenie pacpocTpanenus OMB oy,

napaMmeTpsl 0030pa: BpeMs 00aydeHus BO3AYIHOM 1enu Top, MPH 3aJaHHOM pa3Mepe 30HbI

[0

0030pa 20,, mepuonae o630pa T u paccunrannoi mupune [JHA no azumyrty 905 ;
MMIYIbCHYIO (CpeHIO) MomHocTh nepenarunka PJIC Py, (Pep).
2. BeIOparh 1 COCTaBUTH CTPYKTYPHYIO cXeMy nepenatouieii (mpuémuoit) yactu PJIC.

Crynenty IIPOU3BECTU Pa3zpabOTKy

TPEXKOOPAMHATHON PAINOI0OKAMOHHOM CTAHIUM 0030pa BO3AYIIHOI0 NIPOCTPAHCTBA U
H3MEpPeHUsl KOOPAUHAT BO31YIIHBIX 00bEKTOB.

HcxonHble JaHHBIE 110 TPOEKTHPOBAHMIO:

tun PJIC — ¢ npocThIM 30HAUPYIOIIMM CUTHAJIOM;

ornpeesnsieMble KOOPIAUHATHI — JaJIbHOCTD, YTOJI a3UMYyTa U YTOJl MECTa;

pa3mepbl anTenHou cuctemsbl PJIC - B uiockoctu a3uMyra dow - He Oosiee 2 M U yriia Mecra
dp - ue Gomee 1 m;

MakcuMaibHas qanbHOCTh AeUcTBUS PJIC [{max - He MeHee 50 kM npu 0OHapy>KEHUU C

BEPOSATHOCTHIO MTPaBUIILHOTO OOHapyxkeHus Py, He menee 0,95 v BEpOSTHOCTHIO JIOKHOU TPEBOTH

P, He Gomee 107 BO3IYIIHOM 11e7H cpeaHe 2((HEeKTUBHOM TUTOMIAAN OTpaKeHUs e © = He
Ooiee 15 MZ;

JMana3oH BbICOT oOHapykuBaeMbIx 1enei H - ne menee 10 kM Ha nanbHOCTH He Oonee 3
KM H He MeHee 0,5 KM Ha MaKCUMAaJIbHOH JaJIbHOCTH;

pasperniaronias CiocoOHOCTh M0 TANbHOCTH Oy — He Xyxe 100 m;

paspeniaronas crocoOHOCTb 0 a3UMYTY O, M YIIIy MecTa Op — He XyXkKe 1,5

CpEAHEKBaIpaTHUECKas MOrPEIIHOCTh U3MEPEHUS TANbHOCTH G He Oosee — 40 m;

CPpCAHCKBAAPATHYICCKaA ITOIPpCITHOCTh U3MCPCHUA asUMyTa G, H yIila MECTa Gp — HC Ooitee

o

1;
METEOYCIIOBHSI Pa0OTHI — HE XyXKE CPEIHETO 0K,
pa3Mepbl 30HBbI IOMCKA LIENHN 110 a3UMyTy +0, 1 ynry mecra £0g - 10"
BpeMsI TTOMCKa e B 30HE Torcka To— He 6omee 10 c.
1. Paccunrars cienyronie Texunueckue xapakrepuctuku PJIC:
pabouyro 4acToTy (ATMHY BOJHBI) 30HaHpYomero curHana fo (Ao);
JUINTENIbHOCTh UMITYJIbCa CUTHAJIA T,
nepros (4acToTy) MOBTOPEHHSI 30HIUPYIOMUX uMITynbcoB Ty (Fp);
THUI U TapaMeTPhl aHTEHHOW CUCTEMBI: K03()(OUITUEHT HarpaBlieHHOTO NeiicTBus G,

kodhumrent ycumieHus Ka, 3pGeKTHBHYIO TUTOMAAb aHTCHHBI S,;



THUII IpueMHOro ycrpoicTsa PJIC u ero napamerpsl: 4yBCTBUTEIBLHOCTD Py min, IIMPHHY
nonocs! npomyckanus Afy,, koadduiuent nryma (urymosas remmneparypa) K np (Tup);

CyMMapHbIe TIOTepH B TpakTe 00padoTku curnanoB peansroit PJIC ay;

CyMMapHbIe TIOTepH B cpejie pacrpocTpanenuss OMB oy,

napaMmeTpsl 0030pa: BpeMs 00aydeHus BO3AyIIHOM e Top, MPHU 3aJaHHOM pa3Mepe 30HbI

o

o630pa 20, u 20, nepuone o63opa To u paccuntannoi mupuse JHA no azumyry Oos ;
VIMIYJIBCHYIO (CpeaHIolo) MoutHocTh nepenaranka PJIC Py, (Pep).

2. BeiOparh ¥ COCTaBUTh CTPYKTYPHYIO cxeMy rnepenatomeit (mpuémuoii) yactu PJIC.

Crynenry IIPOU3BECTH pa3paboOTKy

TPEXKOOPAMHATHON PAIMOJIOKANIMOHHOI CTAHIIMU 0030pa BO3AYIIHOTO MPOCTPAHCTBA U
H3MepeHusl KOOPAUHAT BO31YIIHbIX 00beKTOB.

Hcxonuble JaHHBIE 110 TPOEKTHPOBAHUIO:

tun PJIC — co cnoXHBIM 30HIUPYIOIIUM CUTHAIIOM;

orpezieNsieMble KOOPIUHATHI — JaIbHOCTD, YTOJI a3UMYTa U YTOJl MECTa;

pa3mepbl anTeHHou cuctemsbl PJIC - B tutockoctu a3umyta do - He OoJiee 2 M U yIiia Mecra
dp - ue 6onee 1 m;

MakcuManbHas qanbHOCTh AecTBUS PJIC [{max - He Menee 50 kM mipu 0OHApyKEHUH C
BEPOSTHOCTHIO MIPaBUIILHOTO OOHapyxkeHus Py, He menee 0,98 1 BEpOSTHOCTHIO JIOXKHOU TPEBOTH

P, He Goree 107 Bo3xymHOIT Hemu cpenreii 3 heKTHBHOI ILTOMAN OTPaKEHHs el O 1 He
ooiee 10 MZ;

JIara3oH BBICOT OOHapykuBaeMbIX 1enell H - He menee 10 kM Ha 1anbHOCTH He Oosee 3
KM U He MeHee 0,5 KM Ha MaKCHUMalbHOU albHOCTH;

paspelnaronas CiocoOHOCTh MO aabHOCTU O — He Xyxe 100 m;

pasperaromas CnocoOHOCTb 110 a3UMYTY O, U YIIIy MECTa dp — HE XyKe 1,5

CpeIHEKBaApaTHUECKas MOrPEUIHOCTh U3MEPEHUS JaIbHOCTH G He O6onee — 40 M;

CPpCAHCKBAAPAaTHYICCKaA ITOIPpCITHOCTh U3MCPCHUA asUMyTa Gy H yIila MECTa Gp — HC Ooitee

o

1;

METEOYCIIOBHsI pabOThI — HE XyXKe CPEAHET0 0K,

pa3Mephl 30HbI OMCKA LIEJIU 10 a3UMyTy +0, n ynry mecTa £0p - 10

BpeMs MTOUCKa 1IeTTu B 30He moucka To— He 6omee 10 c.

1. PaccuuTars cnenyronme Texauueckue xapakrepuctuku PJIC:

pabouyro 4acToTy (JJIMHY BOJIHBI) 30HIUpyomiero curuaia fo (Ag);

JUTATEIIEHOCTh UMITYJIbCa CUTHANA T,

nepros (4acToTy) NOBTOPEHHS 30HIUPYIOMNX UMITYbcoB Ty (Fp);

THUI U TapaMeTpbl AaHTEHHOM CUCTEMBI: K03()(DUIIMEHT HanpaBlieHHOro JieiicTBus G,
ko3¢ unrent ycumieHus Ka, 3pGexTHBHYIO TIIONMAAb aHTEHHBI S,;

THII pueMHOro ycrpoiicTa PJIC u ero mapameTpsl: 4yBCTBUTENBHOCTD Py min, IHpUHY
nosocs! nporyckanus Afy,, koaddurment nryma (urymosas temmneparypa) Ky np (Tup);

CyMMapHbIe TIOTEPU B TpakTe 00paboTku curHanoB peadbHoi PJIC oy;



CyMMapHbIe TIOTepH B cpejie pacrpocTpanenuss OMB oy,

napameTpsl 0030pa: BpeMst 00IydeH s BO3AYIIHOM 1enu T o, MPH 3aJaHHOM pa3Mepe 30HbI
a

o630pa 20, u 205, nepuone o63opa To u paccunrannoit mupune JHA no asumyry 905 ;
MMIYIbCHYIO (CpeaHIo) MomHocTh nepenaruuka PJIC Py, (Pep).
2. BeIOparh 1 COCTaBUTH CTPYKTYPHYIO cXeMy mepenatomieit (mpuémuoii) yactu PJIC.

Crynenry POU3BECTH Pa3zpabOTKy

yriiomepHoit PHC onpenesieHus nejieHra no yrjiiy MecTa Ha 0CHOBe aMILIUTYTHOTO
MeToaa

Hcxoanble 1aHHbIE O NPOEKTHPOBAHUIO!

tunt PHC — yrmomepHasi, naccuBHasi;

BU/JI IPUHUMAEMOT0 CUTHAJIa —HENPEPBIBHBIN, AMIUIUTYIHO-MOAYIHPOBAHHbIN;

MaKCUMaJIbHAs JaNbHOCTh max OOHApYKEHUS CUTHAJIA TIIMCCATHOTO paiuoMasiKa cpeiHen
MOIIHOCTBIO Py o 25 BT 1 k03¢ dunreHTOM HarpaBieHHOro AecTBUs aHTeHHBI Gy 20 1b npu
BEPOSITHOCTU MPABUIBHOTO OOHapy)eHus P, He MeHee 0,95 1 BepOSITHOCTH JIOKHOI TpeBOTH
P, He Ooitee 10 — He menee 20 KM;

paspemniaromnias CiocoOHOCTh 10 YIIy 0, — He Xyxe 0,25°%

pa3mepsbl padoueld 30HbI 0 YTy 0, - £45° OTHOCUTENIBHO MTPOJOIILHOM ocH JIA;

MaKCUMaJIbHBIE JOIMYCTUMBIE pa3MeEPbl aHTEHHON CUCTEMBI, pa3MeIaeMoi B Ipeienax
brozemsika JIA: o BepTHKAIH A nax — HE 6osiee 1 M, 0 ropu3oHTanu dpmax — He 6osee 0,9 M;

METEOYyCIIOBHSI - JTIOOBIE.

1. Paccuurarh (BbIOpaTh) ciaenyromue Texunuueckue xapakrepuctuku PHC:

pabouyro (CpenHIO) YaCTOTy CUTHAJIA K COOTBETCTBYIOIIYIO UM JITHHY BOJH
SIIEKTPOMArHUTHBIX M3mydeHui Ty (Ao);

THUIl aHTEHHOW CUCTEMBI MEJIEHraTopa;

THII ¥ TaPaMETPBbI IPHEMHOI0 YCTPOMCTBA: NIMPHHA ITOJIOCHI POITyCcKaHus Afyy,
ko3¢ durmenT nryma (urymosas temreparypa) Ky np (Thp), mpomexyTounas gacrora fyp;

CyMMapHbIe TIOTEPH B TpakTe 00paboTku curHanoB peanbHoit PHC ay;

CyMMapHbIe TIOTEpU B cpefie pacrpocTpaneHuss OMB dy;

TpeOyeMyro pealbHyI0 YyBCTBUTEIBHOCTh IPUEMHOTO YCTPOICTBA ISl 0OecTieueH s
3aJaHHON MaKCHUMAaJbHOM HaIbHOCTH AEUCTBUA [mnax.

2. BoiOpaTh 1 cOCTaBUTh CTPYKTYPHYIO CXEMY Iepenaroleil (MpuéMHo) 4acTu

PHC.

Crynenry MIPOU3BECTH pa3pabOTKy

pasHocTHO-AanbHOMepHON PHC Ha ocHoOBe (pa30BOro MeTona u3MepeHusi JaJbHOCTH.
Hcxoanbie 1aHHBIE IO NPOEKTHPOBAHUIO!

tun PHC — xorepeHTHast, HEMpepbhIBHOTO U3Iy4eHUs ¢ (Ha30BOil MOAysLUEH;
MaKCUMaJIbHas JaNbHOCTh [max ; OOHAPYKEHUS 3alIPOCHOT0 CUTHaIa MPUEMHUKOM

OTBETYHKA C YYBCTBUTENBHOCTBIO Prp v o 10 MKBT 1 k03 puiirieHTOM HarrpaBieHHOro



JENCTBUS aHTeHHBI 0TBeTUnKa G, 20 b ¢ BeposTHOCTHIO IPaBHILHOTO OOHapYyxkeHus P, He

. -3
meHee 0,98 1 BeposTHOCTHIO JTOKHOU TpeBoru Py, He 6onee 10~ — e menee 400 kM;

MaKCUMaJIbHAsI TalTbHOCTh [ max o OOHAPYKEHHS CUTHAJIA MTepEeIaTYMKa OTBETUMKA CPeTHEN

MOILHOCTBIO Pep o 20 KBT 1 k03¢ puIieHTOM HanpaBIeHHOTrO JeHCTBUS aHTEHHbI 0TBeT4YnKa Go

20 nb ¢ BepOSITHOCTBIO MTPaBUIILHOTO OOHApYx)eHus Py, He MeHee 0,98 1 BEpOsSATHOCTHIO JIOKHON

TpeBoru Py, He Oonee 10 — He menee 400 KM;

JIMana3oH OJIHO3HAYHOIO U3MEPEHUS JabHOCTU: OT MAKCUMAJIbHOU [max, paBHOi 400 KM,

J10 MUHUMaIbHOU [{min, paBHo# 0,5 KM;

MaKCHUMaAJIbHas HOI‘peI_HHOCTB I/I3Mep€HI/IH JAJIBHOCTH:

B auamazone 100...400 km — He Oonee 36, = 5 KM,

B auamazone 10...100 kM — He 6onee 36, = 1 kM,

B nmuana3one 0,5...10 km — He 6osee 36, = 0,05 xkMm;
METEOYCIOBHSI paOOThI — HE XY)KE CPEIHETO JTOMK/IS.

1. Paccunrarh cienyroiue TexHndeckre xapakrepuctuku PHC:

pa6oqI/Ie (HCCYH_[I/IC) YaCTOThI 3alIpOCHOI'0 U OTBETHOT'O CUT'HAJIOB U COOTBECTCTBYIOIIINUC UM

JUTHHBI BOJTH 2JIEKTPOMArHUTHBIX W3JTydeHui 3ampocunka f, (A;) u oretumka f, (Ao);

MacIITabHble 4acTOThI: TouHas F.; npomexyTtouHas Fyp,, rpybas Fp;

THUIIBI ¥ [TAPAMETPEI IPUEMHOTO YCTPOMCTBA 3aIIPOCYMKA: UYBCTBUTENBHOCTD Py min 3,

IIMPHHA OJ0CHl npomyckanus Afy, ,, koaddunuent mryma (urymoas temmeparypa) Ky up.s,

(Tup.s), mpoMexxyTounyto(bIe) 9acToTy(bl) fyps;

TUIIBI U TApaMeTPhl TPUEMHON U Mepealoleil aHTeHH 3arpocyrka A,: K03 (HUIIUEHTHI

HaIpaBJICHHOI'O HeﬁCTBHH, KOS(I)(I)I/II_II/ICHTLI ycuiceHus, 3(1)(1)€KTI/IBHBIC miomaian aHTCHH,

PHC.

CyMMapHbIe NIOTepH B TpakTe 00paboTku curHanos peansHoit PHC oy;
CyMMapHble MIOTepU B cpelie paciipocTpaHeHuss OMB dy;
CpeHYIO MOIIHOCTb IIE€PEaTInKa 3apOCYrKa Py .
2. BoiOpaTh 1 cOCTaBUTh CTPYKTYPHYIO CXeMy Nepeaaroet (mpuéMHoil) yactu

Crynenry IPOM3BECTH Pa3pabOTKy

3aNpoCHO-0TBeTHOM AajbHOMepHON PHC
HcxonHbie 1aHHDBIE M0 MPOEKTUPOBAHUIO!
i PHC — ¢ akTUBHBIM OTBETOM;

BHJI MIPUHUMAEMOT0 CUTHaIa —MMITYJIbCHBIH;

MaKCHUMaJiIbHas JaJIbHOCTb I[max 06Hapy>1<eH1/m OTBCTHOT'O CMT'HAaJIa HAa3€MHOT'0 paaroMasika

cpenHel MOMHOCTEIO Py o 2,5 KBT 1 k03¢ puIMeHTOM HanpaBIeHHOTO ASHCTBHSI aHTEHHBI G,

10 nb pu BeposITHOCTH MPaBUIBHOTO 0OHapykeHus Py, He MeHee 0,96 1 BEpOSTHOCTH JIOKHOM

-3
TpeBoru P, He 6onee 10™ — He menee 250 kwm;

BCPOATHOCTDH NPABUIIBHOTO 06Hapy)KCHI/I$I Pno 3alIPpOCHOT'0 CUT'HAaJIa HC MCHEC 0,9 npu

BEPOSTHOCTH JIO)KHOM TpeBoru P He Goree 102 Ha pacctossHuU He MeHee 250 kM;

pa3Mepsl paboueit 30HbI O Kypcy £0, - £45° OTHOCUTENBHO TTPOAOILHOM ocu JIA;

MaKCHMAJIbHBIE JOITYCTUMBIE pa3MepPbl aHTEHHON CUCTEMBI, pa3MeIaeMOM B IIpeieax



¢rozemspka JIA: o BepTHKaIu d; max — HE 60siee 1 M, o ropu3oHTanu Upmax — HE 60siee 0,9 M;

METEOYCIIOBHS - JIIOOBIE.

1. PaccunTars (BbIOpaTh) ciaenyromue Texuuueckue xapakrepucruku PHC:

pabouyro (CpeAHIO) YaCTOTY CUTHAJIA U COOTBETCTBYIOIIYIO UM JUTMHY BOJIH
9IIEKTPOMArHUTHBIX u3ydeHuii fo (A);

THUIl aHTEHHOU CHCTEMBI;

THII ¥ 1apaMeTPbl IPHEMHOI0 YCTPOMCTBA: MIMPHUHA MOJI0CHI IporycKaHus Afyy,
ko3¢ durment nryma (urymosas temreparypa) Ky np (Twp), IpomMexyTounas gacrora fip;

CyMMapHbI€ IOTepH B TpakTe 00padoTku curnanoB peansHoit PHC oy,

CyMMapHBbI€ TIOTEPH B cpelie pacrpocTpaneHuss OMB dy;

TpeOyeMyI0 peaibHyI0 YyBCTBUTEIBHOCTh IPHUEMHOTO YCTPOICTBA 7151 0OecrieueHust
3aJIaHHOM MaKCUMaJIbHOM JanbHOCTU ACHCTBUS max.:

TpeOyeMyI0 CpEIHIOI0 MOIIIHOCTh M3IYy4EeHHUS 3allPOCHOTO CUTHAJA.

2. BoiOpath ¥ cOCTaBUTH CTPYKTYPHYIO cxeMy nepenaromieit (mpuémuoii) vactu PHC.

Crynenty IIPOU3BECTU pa3paboOTKy

yriiomepHoii PHC onpenesennsi Kypca Ha 0CHOBe aMILIUTYIHOTO MeTOAA

HcxonHble JaHHBIE 10 MTPOEKTHPOBAHUIO:

tunt PHC — yrmomepHasi, naccuBHasi;

BU/J] IPUHUMAEMOTO CUTHAJIa —HEMPEPHIBHBIN, aMILTUTYIHO-MOAYIUPOBAHHBIIA;

MaKCUMaJIbHas JaNnbHOCTh Jmax OOHapYXeHUs curHana KypcoBoro paguomasika (KPM)
cpenHei MOMHOCTBIO Py o 25 BT 1 k03¢ (duneHToM HarpaBieHHOro AeicTBUs aHTeHHbI G, 20
b pu BEpOATHOCTH NMpaBUIbHOTO oOHapyxeHus Py, He menee 0,96 1 BepOATHOCTH JIOKHOU
TpeBoru P, He Oonee 10 — He menee 50 KM;

paspermaroias crocoOHOCTh MO Kypcy O, — He Xyxke 0,25°%

pa3mepsl paboueid 30HbI IO Kypcy +0, - £45° 0OTHOCUTENIBHO MPOI0JILHOM ocH JIA;

MaKCUMAJIbHBIE IOMYCTUMBIE pa3Mephl aHTEHHOM CHUCTEMBI, pa3MeIlaeMoil B mpeaenax
drozemsxa JIA: mo BepTUKaIH Uy max — HE 60siee 1 M, Mo ropu3oHTaIH Upmax — He 601ee 0,9 M;

METEOYCIIOBHS - JIIOOBIE.

1. Paccuurarh (BbIOpaTh) ciaenyromue Texunueckue xapakrepuctuku PHC:

pabouyro (CpeaHIOI0) YacTOTY CUTHAIA U COOTBETCTBYIOIIYIO UM JITTUHY BOJTH
SIIEKTPOMArHUTHBIX M3mydeHui Ty (Ao);

THUTI aHTCHHON CHCTEMBI ITEeJICHTaToPa,

THII ¥ TApaMETPhbl IPUEMHOI'0 YCTPOICTBA: IIUPUHA MOJOCH ponyckanus Afyy,
ko3¢ duiment nryma (urymonas temieparypa) Kunp (Twp), mpoMexyTounas yactora fiyp;

CyMMapHbIe TIOTEPH B TpakTe 00paboTku curHanoB peanbHoit PHC ay;

CyMMapHbIe TIOTEPH B cpelie pacrpocTpaneHuss OMB dy;

TpeOyeMyro pealbHyI0 YyBCTBUTEIBHOCTh IPUEMHOTO YCTPOIMCTBA ISl 0OecTieueHHs
3aJJaHHON MaKCUMaJbHOW JAaTbHOCTH ACHCTBUS [ max.

2. BoiOpath 1 cOCTaBUTH CTPYKTYPHYIO cxeMy nepeaaromeit (mpuémuoii) vactu PHC.



Crynenty MIPOU3BECTH pa3pabOTKy

mapkepHoii PHC Ha ocHOBe aMILTUTYTHOT0 METO/1a U3MePEeHUsl YIVIOBBIX KOOPANHAT.

HcxonHble JaHHBIE 110 MPOEKTHPOBAHUIO:

tun PHC — yrmomepHas, maccuBHasi;

BU/JI PUHUMAEMOTO CUTHAJIa —C UMITYJIbCHO-KO0BOI MOAYISIIUEH;

MaKCUMaJIbHas JaNbHOCTh max OOHApYKEeHUs cUTHalla MapKepHoro paauomasika (MPM)
cpenHei MOMHOCTBIO Py o 25 BT u k03¢ (u1eHToM HarpaBIeHHOro AeicTBUs aHTeHHBI G, 20
b py BEpOATHOCTH MpaBUIbLHOTO oOHapykeHus Py, He meHee 0,99 u BeposSsTHOCTH JT0XKHON
TpeBoru P, He Oomnee 10 — He menee 20 KM;

paszpemiaromnias crrocoOHOCTh 1o yriTy O, — He xyxe 0,25%

pa3Mepbl pabodei 30HbI 1O yriy £0, - £45° 0OTHOCHUTENBHO POIOJIbHOM ocu JIA;

MaKCHUMAJIbHBIE IOMYCTUMBIE pa3Mephbl aHTEHHOI CUCTEMBI, pa3MeIllaeMoil B mpeaenax
brozemsika JIA: o BepTHKanu A nax — HE 6osiee 1 M, 10 ropu3oHTanu dpmax — He 6osiee 0,9 M;

METEOYyCTIOBHSI - JTIOOBIE.

1. Paccuurars (BbIOpaTh) ciaenyromue Texunuueckue xapakrepuctuku PHC:

pabouyro (CpeaHIO0) YaCTOTY CUTHAIA U COOTBETCTBYIOIIYIO UM JITTUHY BOJH
SICKTPOMArHUTHBIX M3myueHui Ty (Ao);

THUII QaHTCHHOM CHCTEMEL,

THII ¥ IIApaMETPhbl IPUEMHOI0 YCTPOICTBA: IUPUHA M10J0CHI NTponyckaHus Afyy,
koa¢pdurment nryma (urymosas temieparypa) Ky np (Twp), IpoMexyTounas yacrora fp;

CyMMapHbIe TIOTEPH B TpakTe 00paboTku curHanoB peanbHoit PHC ay;

CyMMapHbIe TIOTEpU B cperie pacrpoctpaneHuss OMB dy;

TpeOyeMyI0 pealbHYI0 YyBCTBUTEIILHOCTH IPUEMHOTO YCTPOMCTBA JIsl 00CCTICUCHUS
3aJIaHHOM MaKCUMaJIbHOM JadbHOCTH ACHCTBUS [ max.

2. BoiOpath 1 cOCTaBUTH CTPYKTYPHYIO cxeMy nepeaaromeit (mpuémuoit) vactu PHC.

Crynenry IPOM3BECTH Pa3pabOTKy

yriiomepHoit PHC onpenesieHust nmeJieHra Ha OCHOBe aMILIATYIHOTO METO/A
H3MepeHusl 1AJIbHOCTH .

HcxonHble JaHHBIE N0 MPOEKTHPOBAHUIO:

tunt PHC — yrmomepHasi, naccuBHasi;

BUJ] IPUHUMAEMOTO CUTHAJIa —HEMPEPHIBHBIN, aMILTUTYIHO-MOIYIUPOBAHHBII;

MaKCUMaJlbHasA JaNnbHOCTh Jmax OOHapyXeHUs curHaia Kypconoro paguomasika (KPM)
cpeaHel MOmHOCTBIO P, o 25 BT 1 ko3 dunmenToM HanpaBiaeHHOro Aeiictus anTeHHbl Go 20
b pu BEpOATHOCTH MPaBUIHLHOTO OOHapykeHus Py, He MeHee 0,96 1 BEpOSTHOCTH JOKHON
TpeBoru P, He Oomnee 10 — He menee 50 KM;

paszpemiaromias crrocoOHOCTh 0 Kypcy 0, — He Xyxke 0,25%

pasMepsl paboueit 30HbI O Kypcy £0,, - £45° OTHOCUTENBHO TTPOAOILHOM ocu JIA;

MaKCHMAaJIbHBIE JIOMTyCTUMBIE pa3Mepbl aHTEHHON CHCTEMBI, pa3MeniaeMoil B mpeienax

drozemspka JIA: o BepTHKAIHU O max — HE 60s1ee 1 M, 110 ropu3oHTaNN Upmax — HE O0s1ee 0,9 M;



METEOYCIIOBHS - JIIOOBIE.

1. Paccuurarh (BEIOpaTh) ciaenyromnme TeXxuuueckue xapakrepuctuku PHC:

pabouyro (CpeAHIO) YaCTOTY CUTHAJIA U COOTBETCTBYIOIIYIO UM JUIMHY BOJH
AIIEKTPOMArHUTHBIX M3yueHui Ty (Ao);

THUIl aHTEHHOU CHCTEMBI M1EeJICHTraTopa;

THII ¥ 1apaMeTPbl IPUEMHOI0 yCTPOMCTBA: MIMPHUHA M1OJI0CH IporycKaHus Afyy,
ko3¢ durment nryma (urymosas temieparypa) Ky np (Twp), IpomMexyTounas yacrora fip;

CyMMapHBbI€ TIOTePH B TpakTe 00padoTku curHayioB peanbHoit PHC oy

CyMMapHBbI€ TIOTEPH B cpelie pacrpoctpaneHuss OMB dy;

TpeOyeMyI0 peabHyI0 YyBCTBUTEIBHOCTh IPUEMHOTO YCTPOMCTBA sl 00eCTICUeHUS
3aJlaHHON MaKCUMaJIbHOM JanbHOCTU ACHCTBUA [ max-

2. BolOpath 1 cOCTaBUTh CTPYKTYPHYIO cxeMy nepeaaroieit (mpuémuoit) yactu PHC.

Crynenry IIPOU3BECTU Pa3zpabOTKy

yriiomepHoit PHC Ha ocHOBe ammiuTy1Ho-(pa30Boro Meroga u3MepeHus yrja.

Hcxoanble JaHHbIE 10 MPOEKTHPOBAHUIO!

tunt PHC — yrmomepHasi, naccuBHasi;

BUJ IPHHAMAEMOTO CUTHAJIa — HEMPEPBIBHBIN;

MaKCUMaJIbHasI 1albHOCTh [|max OOHapyeHus curHaia paguomasika (PM) cpenneit
MOIIHOCTBIO P o 2 KBT 1 k03¢ duLneHTOM HanpaBlIeHHOTO AeNCTBUs aHTeHHBI G, 20 nb npu
BEPOSITHOCTH IIPABUIILHOTO 0OHapyxeHus Py, He MeHee 0,96 1 BepoSATHOCTH JIOKHON TPEBOTU
P, He Gomee 10 — ue menee 50 KM;

paspelaronas CiocoOHOCTh 0 a3UMYTY 0 — HE Xyxe 2°;

CpeIHEKBapaTHUeCKas MOrPeUIHOCTh U3MEPEHUS a3uMyTa G, — He bonee 1,5°;

pasmepbl pabodelt 30HbI 10 a3UMyTy +0, - £15°, o yniry mecta £0p - £30° OTHOCHTEIIBHO
ponoiabHOM ocu JIA;

MaKCHMaJIbHbIE JIOMYCTUMBIE pa3Mepbl aHTEHHOHN CHCTEMBI, pa3MelaeMoil B rpeaenax
drozemska JIA: mo BepTUKamH Uy max — HE 60siee 1 M, 1Mo ropu3oHTaIu Uy max — He 601ee 0,9 M;

METEOYCIIOBHS - JIIOOBIE.

1. Paccuurars (BBIOpaTh) cieayroie Texunueckue xapakrepuctuku PHC:

pabouyro (CpeaHIOI0) YacTOTY CUTHAIA U COOTBETCTBYIOIIYIO UM JITTUHY BOJTH
SIIEKTPOMArHUTHBIX M3mydeHui Ty (Ao);

THUII 3JIEMEHTApHBIX 00IydaTesiell aHTEeHHON CUCTEMBI TeJIEHIaTopa;

THII ¥ TApaMETPhbl IPUEMHOI'0 YCTPOICTBA: IIUPUHA MOJOCH ponyckanus Afyy,
ko3¢ duiment nryma (urymonas temieparypa) Kunp (Twp), mpoMexyTounas yactora fiyp;

CyMMapHbIe MIOTepH B TpakTe 00padoTku curHanoB peansHoit PHC oy,

CyMMapHbIe TIOTepH B cpejie pacnpocTpanenuss OMB oy,

TpeOyeMylo pealbHyI0 UyBCTBUTEIBHOCTD IPUEMHOTO YCTPOCTBA /175l 0OecTedeHus
3aJJaHHON MaKCUMaJbHOW JAaTbHOCTH ACHCTBUS [ max.

I[To pe3ynbraTam pacuera MPOU3BOAUTCS aHAJIU3 MO BOZMOKHOCTH peain3aluu

TEXHUYECKHUX XapAKTEPUCTUK PaTUOCHUCTEMBI, a TAKKE BHIOOP U 000CHOBAHHUE CTPYKTYPHOH



cxeMblI (pa30BoOi CyMMapHO-Pa3HOCTHOW MEJICHTallMOHHON CUCTEMBI.

2. BeIOparh 1 COCTaBUTH CTPYKTYPHYIO cXeMy nepenatomiet (mpuémuoii) vactu PHC.

Crynenry POU3BECTH Pa3zpabOTKy

yriiomepHoit PHC Ha ocHoBe (pa30BOro MeToa n3MepeHus JaJbHOCTH.

HcxonHble JaHHbIE 10 IPOEKTHPOBAHUIO!

tun PHC — yrmomepHas, maccuBHasi;

BU/JI IPUHUMAEMOTO CUTHAJIa — HEPEPBHIBHBIH;

MaKCHUMaJIbHasl 1alibHOCTh [|max OOHapyxeHus curnana paguomasika (PM) cpenneit
MOILHOCTBIO Pep o 2 KBT 1 ko3 durinenToM HampaBiieHHOTo JeicTBUs aHTeHHBI G, 20 1b npu
BEPOSITHOCTH MPABWIBHOTO OOHapyxeHus P, He MeHee 0,96 1 BEpOSITHOCTH JIOKHOM TPEBOTH
P, He Goiee 10 — He menee 50 KM;

pazpemiaroiias CriocoOHOCTh MO a3UMYTY d0. — HE XyxkKe 2°;

CpeIHEKBaIpaTHUECKas MOrPeUIHOCTh U3MEPEHUs a3uMyTa G, — He bonee 1,5°;

pa3Mepsl paboueil 30HbI 110 a3uMyTy +0, - £15°, o yrry mecra +0g - £30° OTHOCUTENBHO
MponoabHOM ocu JIA;

MaKCUMaJIbHBIE IOIIYCTUMBIE pa3Mepbl aHTEHHOIN CUCTEMBI, pa3MeIlaeMoil B peaenax
dro3emspka JIA: o BepTHKaIHU A max — HE 60siee 1 M, 110 ropu3oHTaNN Upmax — HE O0s1ee 0,9 M;

METEO0YCIIOBHUSI - JIIOOBIE.

1. Paccuurarh (BbIOpaTh) cienyromue Texunuueckue xapakrepuctuku PHC:

pabouyro (CpenHIO) YaCTOTy CUTHAJIA K COOTBETCTBYIOIIYIO UM JITMHY BOJH
SIIEKTPOMArHUTHBIX u3nyueHui fo (Ao);

THUII 3JIEMEHTApHBIX 00Iy4aTesiell aHTEHHON CUCTEMBbI IIeJIEHIaTopa;

THII ¥ ITaPaMETPBI IPHEMHOI0 YCTPOMCTBA: NIMPHHA ITOJIOCHI IPOITyCKaHus Afyy,
ko3¢ durmenT nryma (urymonas temreparypa) Ky np (Thp), mpomexyTounas gacrora fiyp;

CyMMapHbl€ MIOTEPU B TpakTe 00paboTku curHanos peanbHoi PHC ay;

CyMMapHbI€ TIOTEpU B cpefie pacrpocTpaneHuss OMB dy;

TpeOyeMyro pealbHyI0 YyBCTBUTEIBHOCTH IPUEMHOTO YCTPOICTBA ISl 0OecTieyeHus
3aJaHHON MaKCHUMAaJbHOM HaIbHOCTH AEUCTBUA [mnax.

1o pe3ynbraraMm pacuera MpOU3BOAUTCS aHAIU3 110 BO3MOKHOCTU pealn3aluu
TEXHUYECKUX XaPAKTEPUCTUK PATUOCUCTEMBI, a TAKKE BBIOOP U 000CHOBAHHE CTPYKTYPHOU
cxeMmbl (ha30BOM CyMMapHO-Pa3HOCTHOM MEJICHTallUOHHON CUCTEMBI.

2. BoiOpaTh 1 cOCTaBUTH CTPYKTYPHYIO cxeMy nepeaaromeit (mpuémuoit) vactu PHC.

Crynenry MIPOU3BECTH pa3pabOTKy

annaparypbl NOTpeOuTeJIs1 CIIyTHUKOBOI paguoHaBurannonHoi cucremsl (CPHC).
HcxonHble JaHHBIE 110 NIPOCKTHPOBAHUIO:

tunt CPHC — umnynbcHoro pazoMaHumyIMpoBaHHOTO U3IyUESHHUS;

o0riee ynciio HaBUTanuoHHbBIX cmyTHHKOB (HC) — 24,

guciio HC Ha opbute — 8;



qrCcIo opouT — 3;

TUI OPOUT — KpyroBasi;

BbIcOTa opOUT — 19100 KM;

HECYIIUE YaCTOThl paJIMOHABUTAIIMOHHBIX CUTHAJIOB: CUrHAJI NOHWKeHHOU TouHocTH (I1T)
1602,5625...1615,5 MI', curaain Beicokoi Tounoctu (BT) 1246,4375...1256,5 MI;

cnocob paznenenus curianoB HC — yacTOTHBIN;

MotHocTh curHajga HC — 64 Br;

ko3¢ dunuent ycuwienus anteHHs HC — 10 1b (o nenTpy auarpaMMbpl HalIpaBICHHOCTH )
u 12 nb (B ymiax £15° ot uenrpa);

BEPOSITHOCTh MPABUIILHOTO 0OHapyxeHus Py, curaana HC npu BeposTHOCTH JIOKHOM
TpeBoru Py, He Gonee 10™ — He Menee 0,98;

NepUOJI MOBTOPEHHUS JAIIBHOMEPHOTO Kona — 1 Mc;

TAKTOBas 4yacToTa JajbHOMepHOro koaa - 0,511 MI'n;

CKOpOCTH Tepenaun dpemepuaHoi nadopmaruu — 50 6uT/c;

omuroOKa Mo KOOpIMHATAM B BEPTHKAIBHOH TUIOCKOCTH — HE Oonee 12,5 wm;

OIMOKa M0 KOOpIWHATAM B TOPH3OHTAIILHOM IIJIOCKOCTH — HE Ooiee 8,5 M;

chepudeckas ommOKa Mo KoopAnHaTaM — He bosee 15 m;

chepurueckas omumoOKa 1Mo CKopocTa — He 6oiee 0,2 M/c

1. PaccunTarh cneayronye TeXHUIYEeCKHE XapaKTePUCTHKY allaparypsl MOTpeOuTeNs
CPHC:

pabouue (cpeHKe) YaCTOThI CUTHAJIOB U COOTBETCTBYIOIINE UM JJIMHBI BOJIH
3JICKTPOMArHUTHBIX U3inyuenuit fo (A,) HC;

THIIBI U TIAPAMETPBI IPUEMHOTO YCTPOICTBA: YyBCTBUTENBHOCTD Py min, IIMPHHA MTOJIOCHI
npomyckanus Afyp,, koaddunuent mryma (mrymosas remneparypa) Ky up, (Tup),
IPOMEKYTOUHYIO(bIe) 4acToTy(bI) frp;

THUIIBI U TapaMeTPhl MPUEMHOMN: K03 (DUIIMEHT HAPABICHHOTO AeUCTBUA, KOA(D(GUIIUEHT
ycuneHus, 2pPexTuBHAS TUIOIIAIb> aHTEHHBI, IIUPUHA JHUarpaMMbl HAPABICHHOCTH;

CyMMapHbI€ TIOTEPU B TPAKTE 0OPaOOTKHU CUTHAIIOB Oy;

CyMMapHbI€ MIOTepH B cpejie pacnpocTpaHeHuss OMB oy; .

2. BoiOpaTh 1 COCTaBUTh CTPYKTYPHYIO CXEMY PaAHONPUEMHON YacTH (CXEMbI CIIEKEHUS
3a 3a/Iep>KKOM CUrHaza, CXeMbI CIEKEHHUS 32 YaCTOTOM CUrHala) anmnaparypbl HOTpeOnuTeNst
CPHC.

Onepatop 340 000 "KomnaHus "TeH3op"

LIOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMWUCHIO

3aBeaytowmii kadeapon PTY
cornacoBaHo
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