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1 Obmue no1oKeHHs

Hactosimas metoanka moBepkH pacmpocTpaHsercs Ha CkaHepsl Ja3epHble adpOChEMOYHBIE
AlphaAir 450. npon3soactsa «Shanghai Huace Navigation Technology Lid». KHP (1anee — ckanepsi)
H YCTAHaBJIMBAET METOMKY MX NEPBHYHOI H NepHOIHYECKOl NOBEPKH.

Brmonnenne Bcex TpedoBaHmMil HacToseidl MeTOAWKH o0ecnednBaeT MPOCISKHBAEMOCTh
[I0BEPAEMOr0 CPeICTBAa H3MEPEHHI K C/IeIYIOLINM rOCY1apCTBEHHBIM MEPBHYHBIM 3TATOHAM:

['3T 199-2018 - I'TICD eanHuus! AmHHL B AHanasone 10 4000 k.

B MeToamke NOBepKH pealn30BaH CIEAYIOMMII MeTo] Mepeladd €IHHUI: METO] OpAMBIX
H3MEPEHHI.

HuTepsai Mexay nosepkamu — 1 roa.

2 Ilepeuyenn onepannii NOBepKH cpeIcTB H3IMepeHHil
Ilpn npoeeleHHH NMOBepKH CPeICTB M3MepeHHil (1anee — MOBepKa) JOKHBI BBHINOIHATHCS

onepanuH. ykasaHHble B Tadauue 1.

Tabmmua 1 — Onepauyn noBepku

Ne nynkTa IIposeenne onepauuii npu

HaumeHnoBaHne onepanui

JOKYMEHTa 10
OBepKe

NEePBHYHOMH
[IOBEpPKe

NePHOINYECKOI
MOBEPKeE

Buemnuii ocMoTp cpeacTsa

-

Jla

Ja

H3MepeHuil
[loarotoBka K  moBepke 5 8 JHa Ha
onpoOOBaHHE Cpe/ICcTBa H3MEPEeHNil
IIpoBsepka MPOrpaMMHOTO
o0ecneyeHHs CpeIcTBa H3MepeHuii
OmnpeneneHne  MeETPOTOTHYECKHX
XapaKkTepUCTHK

Onpenenenne  1mamasoHa |
abCOMIOTHOIH NOrpelHOCTH
H3MEPEHHIT  I7ITaHOBO-BBICOTHOTO
NOJI0KEHH 00BEKTOB B 3a1aHHON
cHucTeMe KOOpJAMHAT no
MOTYYSHHBIM B npotecce
CKaHMPOBAaHHUSA 001aKaM TOYeK MpH
HCIIOIb30BaHHH
auddepeHIHaIbLHOTO MeTozaa
NPHUBSA3KH TPACKTOPHH JIBHIKEHHUS

9 Ha Ha

10 - -

10.1 Ha Ha

3 TpeboBanus K yC.10BHSM IPOBE/ICHHS NOBEPKH

[Ipu npoBeieHHN NOBEPKH 10KHBI COOMIOAATBCS, CEAVIONNE VCIOBHS H3MEPEHHil:

- TeMIiepartypa okpyxaromeii cpeasl., °C ot -20 10 +50.

[loneBbie m3MepeHHs (M3MEPEHHS HA OTKPHITOM BO3AyXe) JIO/KHbl NPOBOAMTHCH MpH
OTCYTCTBHH OCA/IKOB, [IOPbIBOE BETPA M NPH TEMIIEPATYPe OKPYKAIOMIEel cpeibl B AHANA30He OT MUHYC
20 no nmoc 50°C.

4 TpeboBanus K cHeNHATHCTAM, OCYIECTBISIIOMIHM MOBEPKY

K 1nposenennio noBepkH J0MyCcKarOTCA JIHLA. H3YYHBIIHE IKCILTVATAIMOHHYIO JOKYMEHTALHIO
Ha CKaHEphl M CPeICTBA MOBEPKH. U aTTECTOBAHHBIE B KaYeCTBE IOBEPHTEA CPEACTB H3MEPEHHIl B
VCTaHOBJIEHHOM NOPSIKe.

5 METPOJIOTH'WICCKHC H TEXHHYECKHE TPEGOBal-IHﬂM K CpeacTBaM NOBEPKH
l'lpn NpOBEACHHH NOBEPKH JO/UKHBI IIPHMEHSATBCH 3TAjIOHBl M BCIIOMOraTelbHbIE CpeicTBa
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MOBEPKH. NPHBE1eHHBIE B Taduue 2.

Tabmuna 2 — CpeacTBa moBepKH

MII AIIM 71-21

HanmvenoBanne m THN (YyCJ10BHOE 0003HAYCHHE)

(M) METPOJOTrHYeCcKHe M OCHOBHBIC TEXHHYECKHE
XapaKTepHUCTHKH cpe/iCTBa MOBEPKH

[Tpumep BO3MOKHOIO CpeacTBa

No mvikrg CCHOBHOTO HITH  BCTIOMOraTelIbHOTO  CPEICTBA | MOBEPKH c VKa3aHHEM
l(;K\\;eHTa NOBEPKU: 0003HAYEHHE HOPMATHBHOTO JOKYMEHTA. | HalMEHOBAHNS, 3aBOJICKOIO
= l:I(.)Bepl-{e perj1aMeHTHPYIOLIer0 TeXHHYecKHe TpeOoBaHHsA M | 0003HAYEHHs. a NPH HATHYHA —

0003HaueHnd THIIA.

MO I (pHKALMH

Pabounii 3tanon 2-ro paspsaa no I'ocyaapeTeeHHOIl

Taxeomerp 37nexTpoHHBIi Leica

MOBEPOYHOI cXeMe 1718 KOoOpAHHaTHO-BpeMeHHBIX | IS30 (per. Ne 40890-09)
cpeiacTB HM3MepeHHIl., yTBep:kAEHHOIN [Ipukazom
Poccranaapra ot 29.12.2018 r.. Ne 2831 — ¢azoBbiit

CBeTOJa/IbHOMEp (TaxeoMeTp)

10.1

I[OIT}'CK&ETCH NpUMCHATL JIPVIHE CpeiacTBa MOBCPKH. odecnevynBarnIHe OnpeacicHHuC
METPOJIOIHYECKHX XapakKTepHCTHK C TOYHOCTBIO. }'.IOB.’IETBOpﬁI-OHléﬁ TpeﬁoBaHHH.\i HaCTOsIeH
METOJIHMKH IMOBEPKH.

6 TpeboBanus (vc.10BHe) 0 odecneYeHHI0 0€30MACHOCTH NPOBEIEHI NOBEPKH

IIpn npoBe1eHNH NOBEPKH, MePBI 0€30MMaCHOCTH 10.KHbl COOTBETCTBOBAThH TPEOOBAHHSAM 110
TeXHHKe 0e30MacHOCTH COTIaCHO IKCILTYaTalMOHHOM JOKYMEHTAllHH Ha CKaHephl U cpe/cTBa OBEPKH,
NpaBHjIaM M0 TeXHHKe 0e30nacHOCTH. JefiCTBYIOIIMM Ha MecTe NpOoBelIeHHS NOBEPKH. a TaKKe
npasujaM 1o TeXHHKe Oe30MacHOCTH MpH MpOM3BOICTBe Tomorpado-reosesndgeckux pador ITTh-88
(Yteepiaens komnerneii [ YI'K npu CM CCCP 09.02.1989 r.. Ne 2/21).

7 BHemHuii 0cMOTp cpelcTBa H3MepeHHii

[Ipn BHelmHEM OCMOTpPE J0JIKHO OBITH YCTAHOBJIEHO COOTBETCTBHE CKaHEpa CleAVIOMIHM
TpeboBaHMAM:

- COOTBETCTBHE BHENIHETO BH1A CKaHEepa OMHCAHMIO THIIA CPEICTB H3MEPEeHHii:

- OTCYTCTBHE MEXaHHYeCKHX MOBPEKIACHHH M Apyrux aedexkToB, CHOCOOHBIX OKa3aTh
BJIMsAHHE Ha 0e30MacHOCTh NIPOBEICHUS NIOBEPKH HIIN Pe3VIbTaThl OBEPKH.

Ecam nepeunciennsle TpedoBaHHS He BHNOOTHAKWTCA. CKaHep
NPU3HAKT HENPHIOJAHBIM K NPHMEHEHHIO. JalbHeliue onepaulu NOBEPKH
He NPOU3BOAATCH.

8 IloaroroBKa K nMoBepke H 0NpodoBaHHE CPeICTBA H3MepPeHHIi

8.1 Ilepea mpoBeaeHneM NOBEPKH JOMKHBI OBITH BBITIOJHEHB! CI€/IVIOUINE NOATOTOBUTE IbHBIE
padoThi:

- IPOBEPUTH HATHYHE JefiCTBYIONHX CBHIETEIbCTB O MIOBEPKE HA CPeICTBA MOBEPKH:

- CKaHep W CpeJCTBa NOBEPKH NPHBECTH B padodee COCTOsIHHE B COOTBETCTBHH C HX
3KCIUTYaTallHOHHOM J0KyMeHTalueii:

- CKaHep M Cpe/CTBA NMOBEPKH 10/KHBI ObITh YCTAHOBJIEHBI B YCIOBHAX, 00eCredyHBaIOIINX
OTCYTCTBHS MEXaHHYECKHX BO3IeHcTBHIl (BHOpauuns. nedopmarius, ca1BUIrH);

- YCTAHOBHTH ONO3HAKH B COOTBETCTBHH C CXEMOIA. TIpeAcTaBiIeHHOIT Ha Pucynke 1.
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Pucynok 1 — Cxema pacnonokeHus Ono3HakoB
8.2 Ilpu ompoOoBaHHH J0KHO OBbITb YCTAHOBJIEHO COOTBETCTBHE CKaHepa CIEIYIOLIMM
TpeOOBaHHUAM:
- OTCYTCTBHE KayKH M CMEIIeHH!IT HeNOABHKHO COeAMHEHHBIX J1eTalell H 21eMEHTOB:
- IUTABHOCTH JBHKEHHS MOIBHKHBIX JIeTajneli H JJ1eMeHTOB:
- IPABUILHOCTH B3aUMOICHCTBHS ¢ KOMIIJIEKTOM IPHHAIEKHOCTEI:
- paboTocnocoOHOCTh BeeX (PYHKIHOHAIBHBIX PEKHMOB H Y3J10B.

9 IlpoBepka nporpaMMHOro obecnevyeHns cpe1cTBa H3MepeHuii

WUnentndukauns nporpammaoro obecnedenus (zanee — I10) «CoPre» BmimonHseTcs B
CIIeAYIOMIEM TIOPSIKE:

- 3anyctuTh [10 «CoPren:

- BeIOpaTh MeHio «O Ilporpammen:

- BBIOpaTh pasaen «Bepcus», cuntath HanMeHoBaHHe U BepcHio [10:

- BoliiTH 13 [1O «CoPre»;

- Ha)KaTh MPaBOi KHOMNKOH MBIIIHN Ha HcnoaHseMslil ¢aiin ¢ [10:

- BbIOpaTh MeHI0 «CBoiicTBa»: ;

- BeIOpaTh BKIaAKY «Xem-cymMMmbl (aitnoB». cuntats umdposoii uaeHrudpuxarop 110 u
QJITOPUTM BbIYMCIeHHs I dpoBoro uaeHTndHKatopa I10.

Haentuduxauns [10 «CoProcess» BBINOIHAETCS B CIEAVIOMEM NOPSIKE:
- 3anveTuth [10 «CoProcess»:

- BIOpaTh MeHI0 «CnpaBkay:

- BeIOpats pazaen «O nporpaMme», cCUNTaTh HanMeHoBaHue U Bepcuto [10:
- BeliiTH 13 I10 «CoProcess»:
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- HaJKaTh MPaBOil KHOMKOI MBIIIN Ha HenoaHseMslii ¢aiin ¢ [10:

- BIOpaTh MeHI0 «CBoiicTBa»:

- BeiOpath BKIQAKY «Xem-cyMMBl (aitnoy. cuutath mudposoii uaentuduxarop IO n
aropuTM BhIYHcIeHHA nudposoro naeHTudukaropa I10.

Uaentudnkanns [10 «Orbit GT» BeINOIHAETCA B CIEAYIOLIEM MOPSIKE:

- 3anyeTuTh [10 «Orbit GTy:

- BbIOpaTh MeHIo «Help»:

- BBIOpaTh pazaen «Abouty:

- cunTaTh HanMeHoBaHue u BepcHio I10 B rpade «Version»:

- BoliiTH 13 [10 «Orbit GT»:

- HOKaTh MPaBOii KHOMKOI MBIIIH Ha HeNoaHAeMblil ¢aiin ¢ [10:

- BeIOpaTh MeHK «CBoiicTBa»:

- BbIOpath BKIaIKy «Xem-cymmbl (aitnos». cuutath uudposoii naentuduxarop 10
AIrOpHTM BhluucIeHHs Ludposoro naeHTuukaropa [10.

Naentudurauus [10 «KPEJO 3D CKAH» BeimonHseTCA B CAeIyIOMIEM MOPSIKE:

- 3anycTuth [10 «KPEJIO 3D CKAH»:

- B BEpPXHEM NIPaBOM YTV HaKaTh KHOMKY «7»:

- BeIOpaTth pazaen «O nporpaMme». CUUTaTh HauMeHoBaHue n Bepento [10:

- seiiiti u3 10 «KPEJIO 3D CKAH»:

- HaJKaTh NIPaBOii KHOMNKOM MBIIIH Ha HenoaHseMbli ¢aiin ¢ T10:

- BeIOpaTh MeHIo «CBoiicTBa»:

- BoIOpaTh BKIAAKY «Xem-cyMMbl (aiinos», cuntateh uudposoil maeHtupukarop 110 u
aMropuTM BeIYHCIeHHS midpoBoro uieHTudukaropa [10.

Waentudurannonnsle jgauHbie 10 101KHBI COOTBETCTBOBATH JaHHBIM. NPHBEIEHHBIM B
Tadauue 3.
Tabmmua 3 — UaentndukannosHble JaHHble TPOrPAMMHOTO 00ecneyeH s

| UnenTndHKALHOHHBIE J1aHHbIE 3HayeHHe
(IpH3HAKN)
WaenTudukanuonHoe CoPre CoProcess Orbit GT KPEJIO 3D
HauMeHoanne [10 CKAH
Howmep BEPCHH 2:2.1 2.0.5 21.1.0 1.60.173
(naentudukaunonsslii Homep I10).
He HHKE
Lludposoii naentuduxarop 10 S0EADFEF | D61DD2E3 | 7582D39B E507D401
AITOpUTM BbIYHCIEHHS UH(pOBOTO CRC32 CRC32 CRC32 CRC32
naertudukaropa I10

10 Onpeaenenne MeTPOIOTHYECKHX XapaKTEPHCTHK CPeCTBA H3IMEPEHHIl
10.1 Onpeneaenne 1nanazona W adCOINTHOH NOrpemIHOCTH H3MepeHHIl IIAHOBO-BBICOTHOIO
mo10/keHNsl 00beKTOB B 3a1aHHON CHCTEMe KOOPAHHAT M0 NOJIYYeHHBIM B Hpouecce
CKAHHPOBAHHS 00.1aKaM TO4YeK MPH HCNO/1b30BAHHH IH((epeHIHAILHOI0 MeT01a NPHBS3KH
TPAeKTOPHH 1BHKEHHSA

Jlnanazon u abcoI0THAs MOTPELIHOCTh W3MEPEHHI IIaHOBO-BLICOTHOTO MOJIOKEHHS 00BEKTOB
B 3aJaHHOil CHCTEMe KOOPAMHAT MO MOTYYeHHLIM B MpOLEcce CKaHHpOBaHHA 00JaKaM TOYEK IpH
HCIIONb30BaHHN IH(depeHInaTIbLHOr0 MeTo1a MPHBA3KH TPACKTOPHH JBH/KEHHUS ONPEIE/IAI0TCH MyTeM
MHOTOKpPAaTHBIX (He MeHee 5) U3MepeHHI MIIaHOBO-BBICOTHOIO M0JI0KEHHSA ONI03HAKOB (HCKYCCTBEHHBIE
MapK# WM ecTeCTBeHHbIe CHUTYVALIMOHHBIE TOYKH 3eMHOH MOBEPXHOCTH M MHKEHEPHBIX OOBEKTOB,
OIHO3HAYHO ONpeieseMble Ha M0JIy4eHHOM HH(POBOM H300pakKeHUN TPOCTPAHCTBA U ONIO3HAHHBIC HA
MOBEPXHOCTH 3eMIH M HHKEHEPHBIX 00BEKTOB). PacrnookKeHHLIX B Hana3oHe U3MEPEHHI cKaHepa.
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H3mepeHnis npoBOAMTE B CIEIYIONIEH MOCIe10BaTeIbHOCTH:
- pacnojokuTh ONO3HAKH B COOTBETCTBHH C CXEMOii. Ipe1cTaB/IeHHOIl Ha pHCYHKe 1:
- JTAJOHHBIM TAXEOMETPOM BBIIOJIHATE H3MEPEHHA I1/TAHOBO-BbICOTHOTO MOJI0KEHUS ONI03HAKOB:
- CKaHepOM BBINIOJIHHTE HE MEHEE 5 3a/IeTOB C 3aMUChI0 H3MEPHTEILHOI HHpOPMALTHH:
- 00padoTaTh MOIYYEHHVIO OTCKaHHPOBAHHYIO HHQOpMalMI0 u 10 UHPPOBOH  MOIETH
IPOCTPAHCTBA ONpPeaeINTh [IAHOBO-BBLICOTHOE 10JI0KEHHE OMO3HAKOB.

11 IMoaTBep:kienne cOOTBETCTBHS CPeICTBA H3MePEeHHII METPOJIOTHYECKHM TPehoBaAHUAM

ADCOMOTHAs OrPEIIHOCTH H3MEPEHHIA I11aHOBO-BBICOTHOTO T0/I0KEHHS 00BEKTOB B 3a1aHHOI
CHCTEME KOOPAMHAT M0 MOJYYEHHBIM B MPOLECcce CKaHMPOBAaHHA 00J1aKaM TOYeK NMPH HCIO/Ib30BAHHH
AndepeHIHATEHOTO METOAa NPHBS3KH TPACKTOPHH IBIUKEHHs (NPH J10BEPHTE/ILHOI BEPOSTHOCTH
0.67) BbI4MCISETCA KaK CYMMa CHCTEMATHYeCKOil M CIydaiiHOl NOTpelHOCTH H ompedenseTcs mo
dhopmye:

# SR8y
A H;; j=1 Hij n-:
AH = (_[_1 L HO}) i .

nj

le—l

n oy A2
n v._.&ilv_‘l
=1\ "y n;j

Hj—l

2

rie AH — abcomoTHas MOTPEeIHOCTh ONpe e e NS 0I0KEHUS B IITaHE j-0if TOUKH, MM:

AV — alcomoTHas NOrpelHOCTb H3MEPEHHI BBICOTHI j-0if TOYKH. MM:

Hyj— sTatonnoe (aeiicTBHTeNbHOE) 3HAYEHHE TOJIOKEHHS B IUIaHe OODBEKTa J-0il TOYKH.
noxy4eHHoe 3 00paboTKH H3MEpeHHIT TaxeoMeTpa:

Voj — 3Ta70HHOE (1eiicTBHTEIbHOE) 3HAYEHHE BBHICOTHI j-0if TOUKH. NoJy4eHHOE H3 00paboTKH
H3MepeHnit TaxeoMeTpa:

H;; — 3Hauenne n010KeHNs B IUTaHE j-0if TOYKH i-bIM NPHEMOM. MOJIYYEHHOE W3 00padoTKH
H3MEPEHHI CHCTEeMBI:

Vij — 3HaYeHHe BHICOTBHI j-Oif TOUKH i-BIM NPHEMOM. MOIVYEHHOE H3 00paboTkn u3MepeHuii
CHCTEMBI:

n; — 9HCII0 MPOJIETOB NPH U3MEPEHUH j-O TOUKH.

3HaueHHs ManasoHa M abCOMOTHON TOIPEMIHOCTH W3MEpPeHHil ILUIAHOBO-BBICOTHOIO
TN010%KeHNst 00BEKTOB (IIPH 10BepHTEIbHON BeposTHOCTH 0.67) B Kak10ii CEepPHH U3MEPEHHUIl T0TKHBI
COOTBETCTBOBATH 3HAYEHHUAM. NPUBEAEHHBIM B Tabmmue 4.
Tadauua 4 — Metpoiorndeckie XapakTepHCTHKH

HanmeHOBaHHe XapaKTepHCTHKH 3HaueHue

Huanazon wu3MepeHnil MIaHOBO-BBICOTHOTO TOIOXKEHHS OOBEKTOB B 3aJaHHOI
CHCTEME KOOPJMHAT 10 MOIYYeHHbIM B IPOLIECCE CKAHUPOBAHMs 00.1aKaM TOYEK TpH
HCTI0/Ib30BAHKH () (epeHIHATEHOr0 MeTO1a IPHBS3KH TPaeKTopHH 1Binkenns . M | ot 1 10 150

[penenst  1omyckaemoii  abcomoTHOH — morpemmocTH  (mpH JOBEpHTEIbHOI
BeposATHOCTH 0.67) n3MepeHHit 1aHOBO-BBICOTHOTO NOJI0MKEHNS 00BEKTOB B 3a1aHHOI
CHCTEME KOOPJAMHAT 110 MOIYYCHHBIM B IIPOLIECCEe CKaHHPOBaHMs 00.1aKaM Touek (U3
JAAHHBIX ~ 1a3¢pHBIX  JalbHOMEPHBIX  M3MEpeHHil) TpH  HCNOIb30BAHHH
anddepeHINaTLHOTO METOAa NPUBA3KH TPASKTOPHH JABHKEHMS., MM
- B IJIaHe =100
- 110 BHICOTE +50

|- H3MEPEHHs Ha NIOBEPXHOCTH C OTpakaTeIbHOl CocOBHOCTHIO He MeHee 0.2 o TOCT 8.557-2007

6



MIT ATIM 71-21

Ecau Tp660B&H115l JaHHOTO NVHKTAa HC BBINOIHAKTCA. CKaHep
NPU3HAKWT HEOPHTIOdAHBIM K NPHMEHEHHIO.

12 Odopm.ieHne pe3y.1bTATOB NOBEPKH

12.1 Pe3visTaThl NMOBEPKH OQOPMISAIOTCS MPOTOKOJOM. COCTABJICHHBIM B BHIE CBO/IHOI
TaOIMLIBl Pe3yIbTATOB MOBEPKH N0 Ka/KIAOMY NMYHKTY pa3zaenoB 7 - 11 HacTosmed METOAMKH NOBEPKH.

12.2 CBeaenns 0 pe3yibTaTax NOBEPKH CPEICTB H3MEPEHHUI B LIe/1AX NOATBEP/KACHHA IOBEPKH
J107KHE ObITh mepedansl B @exepanbHblii HHPOpMAUHOHHBIH (OHI M0 00ECNEYeHHIO €IHHCTBA
H3MepPeHHil.

12.3 TlpH mnONOXKHTEIBHBIX pe3yJIbTaTax I[IOBEPKH CKaHep MpH3HAETCs MPHTOAHBIM K
NPUMEHEHHIO H 10 3asgBJICHHIO BJIaJe/bla CPeCTB H3MEPEHNUI I THIA. NPe/ICTaBI[IOMEro CpeacTsa
H3MEPEHNiT Ha MOBEPKY. BbLIASTCS CBHIETEIbCTBO O MOBEpKe YcTaHOBIeHHOH dopmbl. Hanecenne
3HaKa MOBEPKH Ha CPeCTBO H3MEPEeHHIi He Npe1yCMOTPEHO.

12.4 Tlpn oTpumaTeIbHBIX pe3yibTaTaX MOBEPKH. CKaHep NPH3HAETCH HENPUTOAHBIM K
NPHMEHEHHIO H 10 3asBJIEHHIO BIIAJE/Iblld CPEICTB H3MEPEHHI WM JHLIA. [TPeICTABIISIONIEro cpeIcTBa
M3MEePeHHil Ha NOBEPKY. BbLIAETCA H3BEIIEHHE O HENPHIOAHOCTH YCTAaHOBJICHHOM GOpPMBI ¢ YKa3aHHeM
OCHOBHBIX IIPHYHH.,

PykoBoauTens oTaena
000 «AsTtonporpecc — M» K.A. Pesun
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