Iloamn. u nara

WuB. Ne ny6a.

B3am. uns. Ne

Tloamn. u nara

Hus. Ne momr.
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Iloan. u nara

WuB. Ne ny6a.

o

B3am. unB.

Tloamn. u nara

Hus. Ne momr.

Hacrosiee pykoBOACTBO IO SKCILTyaTalldu MpeIHA3HAYEHO IJIs M3y4YCHHS MPHHIIMIIOB
paboThl, IPABIILHON M 0€30MacHON AKCIUTyaTallMM M WCIIOJIb30BAHUS TEXHHUYECKHUX BO3MOKHOCTEU
Moy mporeccopHoro MU-RK3588S-SoM FOPTH.466256.001 (nanee — Moays).

[lpu w3ydeHuu u sKciutyatanud MoJyisi, KpOME HACTOSIIETO PYKOBOJCTBA, HEOOXOIUMO
JOTIOTHUTEIFHO MCIOJIb30BaTh CBEACHHUS, COJICPIKAITUECS B CIEAYIONIUX TOKYMEHTAX:

- IOPTH.466256.001. Moaynes mnponeccopusiii MU_MP_39 FOPTH.466256.005I1C.
[Tacriopt. KOPTH.466256.00511C.

[lepeyeHb BO3MOKHBIX HEHUCIPABHOCTEH B MPOIIECCE MCIIOJIb30BaHUS MOIYIS U METOJbI UX

yCTpaHEHUs MPUBEIEHBI B IPUIIOKEHUHU A.

Jluct
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1 Omnmucanue u padora

1.1 Onucanue u padora Moay.si

1.1.1 Hasuauenue

1.1.1.1 Monyns npenHa3Ha4deH It o0ecrieueHnss aBTOMAaTHUECKOH 00paboTKH MH(pOpMAIIHH,

BBIYMCIICHUH U (QYHKIMI aBTOMAaTHYECKOTO YIIPaBIICHHS.

1.1.2 TexHUYeCKHE XapaKTEPUCTHKU

1.1.2.1 TIpousBoauTenbHOCT, Moayssi 00ecreunBaeTcs XapaKTepUCTUKAMH, TIPUBEICHHBIMU

B Tabnuiie 1.
Tabnuma 1
XapaKkTepucTuKa 3HaueHue
Tpoteccop RK3399, 6 anep 2 sapa Cortex-A72 + 4 anpa Cortex-AS53), gactoTa 110

1,8ITn

I'padmyeckuii mporeccop

Mali-T860 MP4, 4 simpa GPU, ¢ mognepxkoit OpenGL ES1.1/2.0/3.0/3.1,

OpenVGL1.1, OpenCL, DX11

[TapameTpsl BEIXOZHOTO
CUTHaja

4K @601fps nexomuposanue Buneo H.265/H.264/VP9

1080P mynbTudopmaTaoe nexoaupoanue Buaeo (WMV, MPEG-1/2(4,
VP8)

1080P xonupoBaHue Buieo ¢ nojaepxkoit hopmaros H.264, VP8

OmnepaTuBHas TaMTh

DDR3L, o6semom 2/4 I'6

Iloan. u nara

IlocTostHHAS TAMATH

eMMC: 16/32/64 I'6 (una tuiare)
B03MO0XHOCTh YCTaHOBKH AOTIONTHUTEILHONW MAMSITH; TTOIJIEPKUBAET
KapThl TF

CeteBble HHTEpQEHCHI

1x1000 Mbps Ethernet (RJ-45)

WuB. Ne ny6a.

Buneounrepdericot

1 x HDMI IN 2.0, monnepxka paspemrenus 4K (mo 60 I'm)

1 x DP1.2 (USB-C) , moguep:ka paspemenus 4K (10 60 ')

1 x eDP1.3, monnepsxkka pazperenns0 2560%1600 (o 60 I'm)
IMoepikka OJHOBPEMEHHOTO BbIBOJIA H300pAKEHUSI HA 2 TUCTLICS
1xUSB-C (paspeuienune 2K) + 1xHDMI (paspemenue 4K)

Bzam. unB. Ne

Aynuountepdeicel

1 x 3.5mm jack, momaepxuBaeT BXO. st MUKPO(OHa
1 x HDMI ayano BeIXon

1 x DP ayamno Beixon (USB-C)

1 x Stereo BrIXOI

2 X BXOJ i1 MUKpohoHa

Nnrepdeiic USB

2 x USB2.0

1 x USB3.0

1 x USB-C, nognepxuaer USB3.0 OTG nepenauy nannsix, DP1.2
BHUJIEO BBIXOJ

Tloamn. u nara

Untepdeiic PCle

1 x PCle2.1( 2Lane), moxaepxxusaet 2242 NVMe SSD

BecnipoBoanbie nHTEpPEHCH

1 x 2.4G Hz/5G Hz dual-band WiFi, nognepxusaet nmporokosst 802.11
a/b/g/n/ac
1 X Bluetooth 5.0 (mognepxusaer BLE)

KnemmHbIC coenMHUTEH

1 x CAN untepdoeiic
1 x RS485 unrepdetic
4 x I"aTbBAaHMYECKH pa3BsI3aHHBIN BXOT

Hus. Ne momr.

Jluct
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XapaKTepucTHKa

3HaueHune

HOHILGP)KI/IBaeMI)IC

onepanuoHHbie cucteMbl (OC)

Android, Ubuntu, Station OS, Debian12, AstraLinux, AltLinux u apyrue
Ha 6asze Linux, Bximoyast HHANBUAYaATbHBIE TpoMbIeHHBIe OC
[Monnepxusaercs 3arpy3zka OC ¢ kapt TF u EMMC, nakonutens SSD

DIIEeKTpOIUTaHNE

OT ceTH OCTOSTHHOTO TOKa HampshKkeHueM ot 16 mo 35 B

[MoTpebnsemast MOIITHOCTh

B pexunme oxumanus: 0.2 Bt
Homunansnoe: 10 Bt
MaxkcumansHoe: 20 Bt

Oxnaxaenne

ITaccuBHOE

CreneHs 3alMUTEI

IP20

I'abapuTtHbIe pa3Mepsl, Macca

JxI1IxB: 133,0 x 99,1 x 14,2 mm
Macca, ne 6osee: 0,09 xr

Hanexxnoctb

Cpoxk ciryk05I 5 Jer.
HapaboTka Ha oTka3 He MeHee 50000 4.

CTOHKOCTD K KJIMMAaTHYECKAM

[Ipu skcruryaTanuu: TemnepaTtypa ot munyc 20 °C o mtoc 60 °C,
OTHOCHUTENbHAsI BIaXXKHOCTh Bo3ayxa oT 10 mo 80 % (6e3 koHaeHcaunu

Iloan. u nara

WuB. Ne ny6a.

o

B3am. unB.

Tloamn. u nara

Hus. Ne momr.

BO3JEHCTBUAM
BJIary)
IIpu xpaHeHUN U TpaHCIIOPTUPOBAHUHU: TemmepaTypa oT Munyc 20 °C o
wnoc 70 °C, oTHOCcHTeNbHAs BIaXKHOCTH Bo3ayxa oT 10 mo 80 % (6e3
KOHJICHCAITUH BJIarH)
1.1.3 Cocras
1.1.3.1 KowmmiekT noctaBku Moyiis mpeicTaBjieH B Tabnuie 2.
Tab6nuna 2
O06o3HavyeHHe HaumenoBanue Kos.
IOPTH.466256.005 Monyns nporeccopusiiit MU MP 39 1 .
IOPTH.466256.005I1C Moyu mpoeccoprpiit MU_MP_39. 1 9K
[Tactiopt
IOPTH.466256.005P3 Moxysti npoueccopreiit MU_MP_39. 1 53,
PyKOBOJICTBO 10 9KCILTyaTaIlM{

1.1.4 VecrpoiictBo u pabota

1.1.4.1 Monynp obecriednBaeT ciaeayromue GyHKIuu:

— olecriedyeHre aBTOMAaTHYECKOM 00paboTKM HH(OpPMAIUKM, BBIUMCICHUH U (QYHKIUN

ABTOMATHYECKOI'0 yIIpaBJICHU,

—  TOJKIIOYEHHE MepUpEepUuiHbIX YCTPONUCTB M CPEACTB BBOJA JAHHBIX, MMOJIEPKUBAIOIINX

uHTep(deiickl, MpuBeAeHHbIe B Tabnuie 1.

1.1.4.2 Buemnuii Bua Mosys (uiieBast M ThUTbHAsI CTOPOHBI) TIOKa3aH Ha pUCyHKax 1 u 2.

FOPTH.466256.005P>
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Iloan. u nara

WuB. Ne ny6u1.

o

B3am. unB.

Tloamn. u nara

Wus. Ne moi.

POWER IN LAN POE  MicroSD UsB 2.0 USB3.0 TypeC HDMI Jack 3.5mm

13

o
(=f

MACH
UNIT

eDP Powe ON Galvanically isolatedin RS485 CAN Audio amplifier output

Pucynok 1 — Bueurnuii Buag Moayns (JuiieBast CTOpoHa)

PCle2.1( 2Lane), supports 2242 NVMe SSD

Pucynox 2 — Buemnuit Bux Mogyns (TbUlbHasi CTOpPOHA)

Buemnwnii Bug Moaynst B 3aBUCUMOCTH OT MOAM(UKAITIN MOXKET oTiudathes. [IponsBoaurens

ocTaBiisieT 3a co0Oil MpaBO BHOCUTH B KOHCTPYKIIMIO M3MEHEHHS, HAlpaBJCHHbIE Ha YIy4IlEHHE

XapakTepucTuk Moyis.

FOPTH.466256.005P>
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Iloan. u nara

WuB. Ne ny6a.

o

B3am. unB.

Tloamn. u nara

Hus. Ne momr.

1.15 MapkupoBka

1.15.1 Monaynp uMeeT MapKUpPOBKY, COIEpIKAaIlyl0 3aBOACKON (CepuilHbIl) HOMEpP H
o0o3HaueHne. MapkupoBka 0003HaYEHUH 3JIEMEHTOB HaHECEHa IeiKorpaduei.

1.1.5.2 MapkupoBka ycTOWUMBa B TEYCHHE CpOKAa CIYyKObl M XpaHeHHs Moy,
MEXAHUYECKU IIPOYHAsl, HE CTUPAETCS], HE OCHIIIAETCSl, HE PACILIABIISIETCS U HE BBILIBETACT.

1.1.5.3 MapkupoBKa YNAaKOBKM COJEPUT HAWUMEHOBAaHUE, OOO3HAYCHHE WU 3aBOJICKOU
(cepuitnblil) HoMep Mopayns, a TakKe HAaUMEHOBAaHUE OpIraHMU3ALMM-U3rOTOBUTENS. MapkupoBka
BBINOJIHEHA B BUJI€ ATUKETKHU, PACIIOJIOKEHHON Ha IOBEPXHOCTU KOPOOKH. JIONOIHUTENBHO HAa KOPOOKe
pa3MeIaeTcs ’TUKETKA ¢ HAHECEHHBIMY MAHUITYJIALIMOHHBIMU 3HAKaMH.

1.16  VYnakoBka

1.1.6.1 VYnakoBka Moayis 00eclieuuBaeT €ro COXpaHHOCTh MPHU TPAHCHOPTUPOBKE BCEMHU
BUJAMU TpPAaHCHOpPTa M TNpPeAOXpaHseT OT BHEIIHUX BO3JCHCTBYIOIIMX (AKTOPOB HpU €ro

TPAHCIIOPTUPOBAHUM U XpaHEHHH. YTIaKOBKa cooTBeTcTBYET TpeboBanusm ['OCT 23216-78.

Jluct
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Iloan. u nara

WuB. Ne ny6a.

o

B3am. unB.

Tloamn. u nara

Hus. Ne momr.

2 Hcnoab3oBaHHe MO HAZHAYCHUIO

2.1 DkcnyaTanMoOHHbIE OTPAHUYEHUSI

2.1.1 Mopynb npeaHa3HayeH A1 paOOTHI B YCIOBUSIX:
— TeMIeparypa oKpyxaroiero Bo3ayxa ot munyc 20 go mitoc 60 °C;
— OTHOCHUTEJNIbHAs BiIaxXHOCTh Bo3ayxa oT 10 mo 80 % mpu temmeparype mitoc 25 °C (6e3

KOHACHCallKU BJIaru U arp€CCUBHBIX cpez[).
2.2 IToaroroBka u3aeaus K NCI0Jb30BAHUIO

2.2.1 Mepsl 6€3011aCHOCTH

2.2.1.1 3anpemaerca paboTatb ¢ MoayneM JauilaM, HE H3YYUBIIUM PYKOBOJCTBO IO
skcrnyaranuu FOPTH.466256.005P0.

2.2.1.2 3ampemiaercs BHOCUTh U3MEHEHHS B KOHCTPYKIIHIO MoTyJist.

2.2.1.3 3ampermiaercs HCIOIB30BaTh MOTyITh HE 110 HA3HAYCHUIO, OITMCAHHOMY B PYKOBO/JICTBE
no skcrryaranuu FOPTH.466256.005P0.

2.2.1.4 Ha Bpems skcmutyatanuu Moaynb JOJKEeH ObITh HAJEKHO 3aKPEILICH.

2.2.1.5 YcraHoBka W JeMOHTaX MOayis, TOIKIIOYCHUE K COCAMHUTEISAM JIOJKHBI
MIPOU3BOIUTHCS TOJBKO MPH OTKIFOYCHHOM U TAHUH.

2.2.1.6 Ilpu pabore ¢ MoayneM BO H30ekKaHHE HECUYACTHBIX CIIy4yaeB U BO3MOKHOCTH
noBpexaeHuss Moayns HeoOX0IUMO BBITIONHATH CIIEIYIOIINE TPaBHIia IPEIOCTOPOKHOCTH:

- TIepes] TeM, Kak MPUKOCHYThCS K MOJTyJTi0, CHUMATh C OJICXK/Ibl CTATHYCCKHMA 3apsijl, a TAaKKe
CHUMATh €0 C HHCTPYMEHTOB IIePE]T X UCITOJIb30BAHUEM;

- HE TIPUKACATHCS K DJIEKTPOHHBIM KOMITOHEHTaM U K KOHTaKTaM COEUHUTENEH;

- OJIb30BAThCSI AHTUCTATHUECKOM 3aIIUTOM, KOTOPOIl OCHAIIEHO pabouee MecTo.

2.2.1.7 MecTo yCTaHOBKH JOJDKHO UMETH OOIIHIA KOHTYP 3allIUTHOTO 3a3€MJICHUSI.

2.2.1.8 Tlpm mnoxakmodeHHH Moayns K TemsM DIIEKTPOCHAOKEHHUS JIOIDKHBI  OBITh
MIPElyCMOTPEHBI YCTPONCTBA 3aIUTHI OT MEPEHAIPSKEHUS U KOPOTKOTO 3aMbIKaHUSI.

2.2.2 O0beM u mocienoBaTeIbHOCTh BHEIIHETO OCMOTpa

2.2.2.1 Tlepem BBOmOM Moyisi B IKCIUTyaTaldio HEOOXOAWMO BBITOJIHHUTH CIIEIYIOIINE
JIEUCTBUS:

- TIPOBEPHTH IEJTOCTHOCTH YITAKOBKHU MEPE]] €€ BCKPBITHEM;

- BCKPBITH YMAaKOBKY, H3BJIe4Yb MOAyNb, MacopT U MPOBEPUTh KOMILIEKTHOCTH COTJIACHO

nacniopty FOPTH.466256.00511C;

Jluct
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FOPTH.466256.005P> g




Iloan. u nara

WuB. Ne ny6a.

o

B3am. unB.

Tloamn. u nara

Hus. Ne momr.

- IPOBECTH BHEIIHMA OCMOTp Moayns Ha HaJIMYMEe MEXAHUYECKUX IOBPEKICHUU U

HapyILIEHUN TOKPBITH;

- mpoBeputh Hamuuue B nmacrnopte FOPTH.466256.005I1C 3amnuceli u nmevareld opraHu3amuil

HU3TOTOBUTCIIA.

2.2.2.2 Mecto ycranoBKH MoyJist JOIDKHO 00€CTIeYMBaTh HAISKHOE pa3MeIIeHUe, yI00CTBO

IIPH SKCIUTyaTalluu ¥ TEXHUYECKOM OOCITY)KHBaHUH, CBOOOTHBIN JOCTYI K OpraHaM YIIPaBJICHUS.

2.2.2.3 MontupoBath Monynb Ha 00BEKTE JKCIUTyaTallud Yepe3 KPETeKHbIe OTBEPCTHUS C

noMmouibl0 BUHTOB. [Ipu ycTaHOBKe y4yHMTBIBaTh rabapuTHbBIE pa3Mmepbl Monyns U pa3MmelleHue

KpPENeXHbIX OTBEPCTHH Kopiyca W pazbeMoB. ['abapUTHBIE U YCTAaHOBOYHBIE pa3Mepbl MMOKa3aHbl Ha

pucynke 3.

2.2.2.4 ]lns nOIKITIOYEHUS SJICKTPONUTAHMS HE TpeOyeTcsl IPUMEHEHNE CIIeUAIbHBIX MEp.
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Pucynok 3 — ['abapuTHbIE U yCTAaHOBOYHBIC pa3Mepbl Moayiis

2.2.3 TlogxmoueHue k uHTEpdeiicam

2.2.3.1 Hasnauenue u pacrnoioxeHue uarepdeiico Moayns npuBeeHbl Ha pucyHke 1.

Jluct
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2.3 Ucnoan3oBanue u3aenus

2.3.1 Bkioyenne Mopyns MpOUCXOIUT aBTOMATHYECKU MPU TOJadye 3JICKTPONUTAHHS Ha
COOTBETCTBYIOIUE KOHTAKTHI COCAMHUTEIIS.

2.3.2 [llepesarpy3ka Mopyiist OCyIIeCTBIISICTCS HAKaTUEM KHOTIKK cOpoca.

2.3.3 Hns wnHactpoiiku Moayns © yCTAaHOBKHM ONEPAlMOHHON CHUCTEMBI HEOOXOIMMO
UCIIOJIb30BATHCSI MOHUTOP, KJIIABUATYPY M MBIIIb (B KOMIUICKT MOCTABKH HE BXOJIST).

2.3.4 Tlocne ycTaHOBKM  ONEpPallMOHHONM  cuUcTeMbl mpu  pabore ¢  Mogymnem
PYKOBOJICTBOBAThCS SKCILTyaTAIIMOHHOM JIOKyMEHTAIIMEH Ha YCTAHOBJICHHYIO OIEPAIIMOHHYIO CHCTEMY
U HCIIOJIb3YEMBIC ITPOTPaMMBI.

2.3.5 IlepeyeHbp BO3MOKHBIX HEUCHPABHOCTEH M METOABI MX YCTPAaHEHHs INPHBEICHBI B

tabmuie 3.
TabOnunpa 3
CocrosiHue Bo3moskHas HencnpaBHOCTb Pewenune
[IpoBepuTh HaNMYKE SIEKTPOITUTAHUS TIPH
Moyt He OTcyTCTBYET JIEKTPONUTAHHIE MIOMOILY MYJIBTUMETPa IH(POBOTO
Y YHHUBEPCAJIBHOTO
BKJIIO4AETCS

He uioTHO MOAKIIIOYEH Ka0elb

[IpoBepuTh MoAKIIIOUCHUE KaOeIs MTUTaHHS
MUTaHUs

Iloan. u nara

Mopysp BKIIIOUEH,
HO HE pearupyer
Ha JENCTBUSI OOpaTuThCs B TEXHUIECKYIO TTOIIEPKKY

ITepezarpy3uts Mopayib

Ommnbka 3arpy3Ku

oreparopa HU3roTOBUTECIIA

WuB. Ne ny6a.

o

B3am. unB.

Tloamn. u nara

Hus. Ne momr.

[Ipumeuanue — Ecau npeiokeHHbIC IEHCTBUS IO YCTPAaHEHHUIO MPOOJIEMbI HE IIOMOTAloT,
HEOOXOIUMO 00OpATUTHCS B TEXHHUYECKYIO TTOAJIEPKKY H3TOTOBUTEIS:

Tenedon: +7 (499) 8405060

OnekrpoHHas noyra: info@machunit.com

Caiit: https://machunit.com/support/

Jluct
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Iloan. u nara

WuB. Ne ny6a.

Bzam. unB. Ne

Tloamn. u nara

Hus. Ne momr.

3 TexHuueckoe 00c/Ty:KMBaHUE U TEKYUIUI PEMOHT

3.1 Texnuuyeckoe o0cayKMHBaAHHE

3.1.1 B mpormecce skcIutyaTanuu HE00X0IUMO C TIEPUOUYHOCTHIO HE MEHEEe OJTHOTO pasa B

TOJ] YAJIATh bLUIH ¢ MOIYIIsI TP MOMOIIHX caliheTKH U3 MUKPO(PHUOPHI UK MATKOW TKAHH.
3.2 Texkymuii peMOHT

3.2.1 Tekymuii peMOHT MOTyJIsI BBITTOTHATCS OpraHU3aMeH-U3rOTOBUTEIIEM.

FOPTH.466256.005P>

W3m.| Jluct No TOKyM. Tlomm. | Jlata
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4 XpaHeHue

4.1 Moayns B YyIaKOBaHHOM BH/E YCTOWYHMB K XPAHEHHUIO B CKJIAQJICKHX HEOTAIJIMBAEMbIX
nomenieHusx npu remmeparype ot Munyc 20 °C o mwitoc 70 °C 1 OTHOCUTEIBHOM BIaXKHOCTH BO3/yXa
ot 10 o 80 % npu Temnepatype mwiroc 25 °C (6e3 KOHICHCAIMH BJIard ¥ arpeCCUBHBIX CPej).

4.2 B CcKIAQACKUX TOMEUICHHSIX HE JOJKHO OBITh MApOB KHUCJOT, IIENOYeHd WU APYTHX

XUMHUYCCKUX aKTUBHBIX BEHIECCTB, KOTOPHIC MOI'YT BbI3BaTh KOPPO3HIO.

Iloan. u nara

WuB. Ne ny6a.

o

B3am. unB.

Tloamn. u nara

Hus. Ne momr.

W3m.

Jluct

Ne noxym.

Tloam.

Jlata
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5 TpancnopTupoBaHue

5.1 TpancnoptupoBanue Moaynsi OOMycKaeTcss B YIAaKOBAHHOM BHJIE€ aBTOMOOWJIBHBIM
TPAHCIIOPTOM (3aKPBITHIM OPE3EHTOM), B 3aKPBITHIX KEJIE3HOJOPOKHBIX BarOHAX, FEPMETU3UPOBAHHBIX
KaOMHAX CaMOJIETOB U BEPTOJIETOB, TPIOMAaX PEUYHOTO TPAHCIOPTa pu Temnepatype ot muHyc 20 °C 1o
wiroc 70 °C u oTHOCHTENBHOM BiiaxkHOCTH Bo3ayxa oT 10 mo 80 % mpu tremmeparype mitoc 25 °C (6e3
KOHJICHCAIlUU BJIaru).

TpancnopTHas ynakoBka Ha TPaHCIIOPTHBIX CPEJICTBAX JOJIKHA ObITh 3aKperyIeHa.

5.2 Pasmemienne W KperuleHHE TPAHCIOPTHOW YMAaKOBKH C YMNAaKOBaHHBIM MopyrneM B
TPAHCHOPTHBIX CPEACTBAX JODKHO OOECIeYMBATh €ro yCTOWYMBOE IOJIOKEHHWE U HE JOMYyCKaTh
nepeMeIeHHs BO BpEMS TPaHCIIOPTUPOBAHUS.

5.3 B TpaHCHOPTHBIX CpencTBax HE JOKHO OBITh MapoOB KHUCIOT, LIEIOYEH WIH APYrux

XUMHYCCKUX aKTUBHBIX BEHICCTB, KOTOPBIC MOI'YT BbI3BATh KOPPO3HIO.
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o
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