YT1Bepxkaaro.
Hupextop MOV «Hapomckas

HIKOJIa»

Tuxanona T.B.

Nudopmanus o cpeacTBax oOydeHUs U BOCIUTaHUs, 000pyA0BaHUU, KOTOPHIM
ocHarleH 1eHTp «Touka pocta», KaOUHET PU3UKU

Ne IlepeueHb Onncanue KomnngectBo
1 Hoyt6yk Rikor Pa3mep nuaronanu Hroiim (25,4 Mm) 3 mo 34899,30= 104697,90
Ctpana IpOUCXOKICHUS 15.6 1 mo 34899,60= 34899,60
Poccuiickas ®enepanust 7 WTyK=
OOmmit 00beM yCTaHOBJICHHOI ONepaTHBHON
nmaMsaTi [ uraGaur 8 139597,50
Tun HakomUTENSA SSD
WuTtepdeiic HakomuTens PCle
Pasperenue sxpana Full HD
Tun maTputer IPS
KomnuecTBo siep nporeccopa wmryka 4
Yacrota nporeccopa 6azoBast T'urarepu

2,6
KosnyecTBo OTOKOB mpolieccopa IuTyka 8
Tun onepaTuBHON NaMATH
DDR4
Tun 6ecipoBoIHO# CBS3U Bluetooth,
Wi-Fi
Hanmawe monyneii u uaTepdeiicoB
Gigabit Ethernet RJ45 8P8C

Type-C
M.2
HDMI
Emkocts GaTapen Barr-uac 45
Pazpemenne By0-kamepsl MIukcens 2

MaxkcuManbHBIN 00w O AeP)KUBACMBII
00BeM ornepaTUBHON AMSITH
32
KonudecTBo BCTPOEHHBIX B KOPITYC TOPTOB
USB 3.2 Gen 1 (USB 3.1 Gen 1, USB 3.0)
mryka 4
Tun untepdetica USB USB 3.2 Gen 1
Type-A
KommdecTBO BCTPOCHHBIX B KOPITYC ITOPTOB
USB Type-C mryka 2
Bpewms aBTroHOMHO# paboThl oT Oatapen  Yac

T'urabaiir

8
O0BeM K31I TaMATH TPETHETO YPOBHA
nporieccopa (L3) Merabait 8

Tun Buneoanantepa
WurerpupoBanHas (BCTpoeHHAas)

O60bem SSD nakonurens I 'uradait 256

2 mryku mo 41132,00 =



Hannuue nononHuTENsHOTO 1E(POBOTO 010K

Ha KJIaBHaType Ha
Dopm-thakrop Hoytbyx
Pa3zmep auaronanu Hroiim (25,4 mm)
15.6
OOmmuit 00beM yCTaHOBJICHHOI OnepaTHBHON
namstu [ 'urabair 8
Tun HakonmuTeNs SSD
Wnrepdeiic HakonuTemns PCle
PaspermieHe skpaHa Full HD
Tun maTputer IPS
Konnuectso siaep nporuieccopa mryka 4
YacroTa nporeccopa 6a3oBas Turarepu
2,6

KonmuecTBo NOTOKOB Iponieccopa mTyka 8
Tun onepaTuBHON NaMATH

DDR4
Twur 6ecIPOBOAHOM CBSI3H Bluetooth,
Wi-Fi
Hannuue monyneii u narepdeiicoB

Gigabit Ethernet RJ45 8P8C

Type-C
M.2
HDMI
Emkocts OaTapen Barr-uac
45,6
Pazperienne B36-kamepsl Mnukcenb 2
MaxkcuMamnbpHbIN 00LTHi oA AeP)KUBAEMBIi
00BeM onepaTUBHON MaMSITH T'urabaiit
64

KonngecTBo BCTPOSHHBIX B KOPITYC TOPTOB
USB 3.2 Gen 1 (USB 3.1 Gen 1, USB 3.0)
mryka 4
Tun uaTepdeiica USB USB 3.2 Gen 1
Type-A
KonmuecTBO BCTPOSHHBIX B KOPITYC OPTOB
USB Type-C mryka 3
Bpewms aBTroHOMHOI1 paboTh! oT Gatapen  Yac

8
OO6BeM K31I NaMATH TPETHET0 YPOBHSA
nporeccopa (L3) Merabaiit 8

Tun Buneoangantepa
WuTerpupoBanHas (BCTpOCHHAS)

O6bem SSD nakonurenas I'mrabaiit 256
Hanudre 1onoaHUTENEHOTO TUPPOBOTO OJI0Ka
HA KJIABHATYpE Ja

®dopm-pakrop Hoytbyx

82264,00
2 MWTYKA

Bcero 15 HoyTOyKkoB
(B T.4. 8 ITYK B pu3nKe)

Mbib KOMIBIOTEPHAas

LBer-uepubiid, Tun —ontuyeckas, Tumn
MTOIKIIFOUEHUS — PoBoIHAs, mHTepGeiic —USB,
paspeurenue cencopa dpi-1000, koneco
MIPOKPYTKH — €CTh, [UTHHA Kabemst — 1,5 m

4 wTyku
7 wryk no 235,00 = 1645,00
4 wTyku

Bcero 15 Mplek
(B T.4. 8 ITYK B pu3nke)

MHoro¢hyHKIIMOHAIHHOE
ycrpoiictBo (MDYVY)
Pantum M6550NW, Kurait

BpewMs BbIxoza mepBoro yepHO-06€10r0o
OTIIEYaTKa CekyHza 7.8

Hanuuue ycTpoiicTBa aBTONO a4 CKaHepa
Ja

Kinacc sHepretnueckoi appexTuBHOCTH

1=25599,00




B

KonmuecTBo neyatu cTpaHMI] B MECSIT
Mtyka 20000

MaxcuManbHOE pa3penieHre 9epHO-0emoi

MeYaTH 1o BepTukand  dpi 1200

MaxcuManbHOE pa3penieHre 9epHO-0eroi

TeYaTH 1o Topu3oHTamu  dpi 1200

MakcumanbHbIi opMaT neyaTtu A4

Hanuuune XK-nucrnes Ha

OOBbeM yCTaHOBJIEHHOI ONepaTHBHOMN MaMsITH
Merabaiit 128

CoBMecTUMOCTb Windows

MacOS

Linux

Ckopoctb yepHO-0enoii mevatu B popmate A4

o ISO/IEC 24734 cTp/MuH 22

Crioco0 MOAKITIOUYEHNS USB

LAN

Wi-Fi

CyMMapHasi eMKOCTb BBIXOHBIX JIOTKOB
Juer 100

CyMMapHas eMKOCTb JIOTKOB IOZaud OyMaru

IUIA [IeYaTu Jluct 150

TexHonorus neyatu
Onextporpadpuueckas

LBeTHOCTH MEUATH YepHo-

benas

Yacrota npoueccopa Merarepu

600

KonngecTBO OpUrHHANBHBIX YE€PHO-0EIIBIX
KapTpHJDKEH, IIOCTaBIAEMBIX ¢ 000pyI0BaHHEM
Mrtyka 1
Hanuane moxyns WI-FI Ha
Tun ckaHupoBaHus
IInanmeTHbIN
IIpoTtsxHbIit
Hanmuame xabernst 3eKTponuTaHus JUIs
noaxiaroueHus K cetu 220B B KoMIIeKTe

TOCTaBKHU Ja
Bo3MoxHOCTE CKaHHpOBaHUS B (hopMaTax
Ad

Hanuune untepdeiicHoro kabems 1
HOJKIIIOUEHHS] K KOMIIBIOTEPY B KOMILIEKTE
TOCTaBKHU Ja

MakcumanbHOe pa3pelieHie CKAaHHPOBAHUSI MO
BEPTHKAIH dpi 1200
MakcumanbHOe pa3pelieHie CKaHHPOBaHUsI 110
ropusontanu  dpi 1200
[MonnepxuBaemast npeenbHas MIIOTHOCTh
Oymaru r/mM2 163

Pacmmpennsrii
poboToTeXHUUECKHH HabOp
CrpaHa npoOUCXOXKICHHUS:
Poccuiickas ®enepanus

PoboToTexHnueckuiit HabOp NMpeaHa3HAYCH JIIS
M3YYCHUS OCHOB pOOOTOTEXHHKH, JICTalCH,
Y3JIOB ¥ MEXaHU3MOB, HEOOXOTUMBIX IS
CO3IaHMsI POOOTOTEXHUYECKUX YCTPOHCTB
coorBercTBUE  Jus

KOHKpETHU3aIuu GyHKIIMOHATHLHOTO HAa3HAYESHHUS
Hab6op npencrasiisier cO00¥ KOMITJIEKT
CTPYKTYPHBIX 3JIEMEHTOB, COEIUHUTEINBHBIX
3JIEMEHTOB M JIEKTPOTEX HHUECKUX
KOMIIOHCHTOB

cootBercTBUEe  Jlns oOecrieueHus
MIPOBEACHUS

4mt.n038500,00=154000,00
9 mryx
327 172,48

Bcero 13 naéoposn




SKCIIEPUMEHTOB IO
npeamery dOuznka

Habop no3BossieT co3gaBath U
POrPaMMHpPOBATh COOMpaEeMble MOJICIIH, U3
KOMIIOHEHTOB, BXOJISIIINX B €I'0 COCTAB,
paboure Moaenr MOOMIIBHBIX B CTAllMOHAPHBIX
POOOTOTEXHUYECKHUX YCTPOMCTB €
ABTOMAaTH3UPOBaHHBIM YIIPaBJICHUEM, B TOM
YHCIIe Ha KOJIECHOM U T'yCEHHYHOM XO1ly, a
TaK)XKe KOHCTPYKIMH, OCHOBaHHBIX Ha
HCIIONIb30BAaHUHU PA3IMYHBIX BUIOB Nepesiad (B
TOM YHCJIE YEPBSIYHBIX U 3yOUaThIX) a TAKXKe

pBIgaron cooTtBercTBHe  Jlus
KOHKpeTH3aIi# () yHKIIHOHAIBHBIX
BO3MOKHOCTEH

B03M0OXXHOCTD MPAKTHIECKOTO U3YICHHS
TEXHOJIOTHI MHTEpHETA BeLIel 1 OCHOB
HCKYCCTBEHHOT'O MHTEIUIEKTA C TIOMOIIBIO
BCTPOEHHBIX OECITPOBOHBIX CETEBBIX PELICHUH
(Wi-Fi u Bluetooth)

Hanuuue /[ KoHKpeTusauuu
(YHKIIMOHAIBHBIX BO3MOKHOCTEH
Bo3M0)XHOCTh 00BbEAMHEHHS HECKOJIBKUX
po0oTOB, COOpaHHBIX U3 MOJOOHEIX HAOOPOB, B
TPYIIIBI C CETEBBIM B3aUMOACHCTBHEM

Hanuuaue {711 KOHKpeTH3auu
(YHKIIMOHAIEHOTO HA3HAUCHHUS
OmniroHanbHAS BO3MOXHOCTD PaCINPEHHS
JOTIOJTHUTEIbHBIMA KOMIIOHEHTaMH (He
BXOJISIIIIMMH B CTAaHJIAPTHYIO KOMIUIEKTALIUIO),
HO3BOJISIFOIMMH M3Yy4aTh TEXHUYECKOE 3pEeHHE
U [IPOMBIIIUICHHYIO POOOTOTEXHUKY

Hajuure [ oGecrieueHus
BO3MOKHOCTH pacuinpenus GyHKIHMOHaa
KonruecTBO NporpaMMupyeMbIX KOHTPOJUIEPOB
B IUTACTUKOBBIX KOPITYCax, MO3BOJISIOIINX
OJTHOBPEMEHHO C03/1aBaTh 2 BapHaHTa poOOTOB
Pa3JIMYHOTO Ha3HAYECHUs, MMEIOIINX
BO3MOXKHOCTH Pa0OTHI Kak B IIOTOKOBOM
PEeXHMe, TaK ¥ aBTOHOMHO; TIO3BOJISIFOLIIMX
peanu3oBarh 00yueHHE TPOrPAMMHUPOBAHUIO B
HECKOJIBKHUX Cpe/iax pa3padOTKU Ha PAa3TUUHBIX
s3bikax (B cpenax Mblock, Arduino IDE, Ha
si3bikax Scratch, C, Python, micro Python) 1.

2 Jlist obecrieueHust
BapUaTHBHOCTH MCIOJIb30BaHUs Habopa
Kontpomnep tun 1:

CoBMeCTUMOCTB C OTKPBITOH Tu1aTdopmoit
Arduino Hanawue J{st
o0ecrieyeHns1 COBMECTHMOCTH C
pacIpocTpaHeHHOH MmIaThopMoit

KomuectBo nopros (RJ25) g noaxmouenus
JIATYNKOB U YCTPOMCTB (C KOHTAKTaMH JUIs
yIpaBJieHus HTU(PPOBBIM 1 aHAJIOTOBBIM
CUTHaIaMH, i moAkIrodYeHus mo 12C
uHTepdeiicy)  wrT. 6 Hdast
o0ecriedeHns1 BapHaTHBHOCTH COCTaBa
MOJKJIIOUAEMBIX YCTPOUCTB

KonmuecTBO MOPTOB IS ITOIKITIOYEHUS
JIBUTaTeJICi MOCTOSHHOTO TOKA  IIT. 2

s obecrieueHus
BapUaTHBHOCTH COCTaBa MOJKJII0YaeMbIX




YCTPOMICTB
ITopt USB Type B
Hanmane J[1st o qKITro9eHus K

KOMIBIOTEPY

Paszném msa moakiroueHus O0JI0Ka TUTAaHAS
Hanrgue J{J1st o IKITF0ueHIs

ajanTepa MUTaHUS

KHomku BKITIOUEHHS U Iepe3alrycka Ha KopIryce

Hanuuue s

yI00CTBa NCIIOJIL30BAHUS KOHTPOJIEpa B

00pa3oBaTeIbHOM IIpoIiecce

Bo03M0OXHOCTH MPOrpaMMHpPOBAaHUS Ha S3bIKE

Scratch B cpene MBlock u Ha si3p1ke C B cpene

Arduino IDE Hannaue J{us
o0ecrie4eHns BAPHATUBHOCTH MCIIOJIb30BaHUs
Habopa

KouTpomnep tum 2:
B03M0OXXHOCTH OTHOBPEMEHHOH 3aITuCH
HECKOJIBKMX IIPOTPaMM, ¢ BO3MOXKHOCTBIO
MIEPEKITIOYEHUS MKy HUMHI

Hanmnuue {11 obecrieueHus
BapUaTHBHOCTH MCIOJIb30BaHUs Habopa
KonndecTBO 0IHOBPEMEHHO 3aNUCHIBAEMBIX

IIporpamMm IIT. 8 Jna
o0ecIieueH)s] BApUaTHBHOCTHU HCTIOJIb30BAHHS
Habopa

Bo3moxxHOCTD 6710YHOTO TPOTPaMMHUPOBAHHS
Ha s3bIke Scratch, mporpamMmmupoBaHus Ha
si3pikax Python u micro Python

Hanmmaue s obecnieueHns
BapUaTHBHOCTH MCIOJIb30BaHUs Habopa
Hampsokenue nutanus B 5

Ji1st obecreueHunst 6€30MacHOro
UCIIOJIb30BaHHUS
Yacrota nporeccopa MI'y 240

Ji1st obecreueHust HEOOXOAMMOIA
TIPOU3BOUTEILHOCTH
O6wem BerpoeHHoi mamsata ROM Koaiit 448

Jns obecrieueHust

HEO0OX0ANMOH ITPOU3BOANTEIHHOCTH
O0wem BeTpoeHHOI mamsata SRAM

K6aiir 520 st
obecrieyeHus: HEOOXOTUMOM
POU3BOIUTEIBHOCTH
O0beM pacuupeHHON BCTpoeHHOH mamstu SPI
Flash  Moaiir 8 st
obecrieueHus HEOOXOAUMOM
MIPOU3BOUTEITHLHOCTH
O0BeM pacmupeHHON BCTpOeHHOH mamsti PS
RAM  Moaiit 8 Hns
obecriedeHrsT HEOOXOTUMOMH
MIPOU3BOUTEITHLHOCTH
Bepcus Bluetooth BctpoenHoro Momyins
0OeCTpOBOTHON CBSI3U 4.2

[l oGecriedeHns: BapUaTHBHOCTH
MOAKITIOYCHUH
Bcerpoennstit mogyns Wi-Fi ¢ monaepxkoit
crannapta IEEE 802.11b/g, mognepxkoir WAN
JUTSL O0JTAYHBIX CEPBUCOB, TTOAICPIKKON
6ecripoBoHBIX oOHOBICHHA OTA

Hanuuue {151 obecrneueHus
BapUATUBHOCTH IOIKITFOYCHU I
KonndecTBo BCTPOCHHBIX CEHCOPOB U




HCIIOJHUTENIbHBIX YCTPOUCTB IT. 10
Jns obecrieueHust
BapHAaTUBHOCTH HUCIOJIH30BaHUA HabOpa
Berpoennsiit Mukpo¢ox
Hanuuue J{ns oOecreueHust
BapHAaTHBHOCTH HCIOJB30BAHUS HabOpa U
KOHKPETH3AINH XapaKTePUCTHK
BceTpoeHHBIH MOTU(POHUIECKUN THHAMUK
Hanmaue J{71s1 odecnieueHus
BapUATUBHOCTH HCIOJIH30BAHUSA HabOpa U
KOHKPETHU3aIlUU XapaKTEPUCTUK
Berpoenssiif 3-x oceBoil JaTUUK yriIOBOH
CKOPOCTH U aKCeJIepOMETP
Hanuuue [{ns oOecreueHust
BapHAaTHBHOCTH HCIOJH30BAHUS HabOpa 1
KOHKPETH3AINH XapaKTePUCTHK
BceTpoenHslil nporpaMMupyeMblii MOLyJIb
RGB-cBetonmnonos
Hanmune /s obecieueHus
BapUATUBHOCTH KUCIIOJIb30BaHUSA Habopa U
KOHKPETHU3aIIUU XapaKTEPUCTUK
Komngectso RGB-cBeTo1M010B B MOyne IT.
5 Ji1st obecrieueHust
BapUaTUBHOCTH UCIOJB30BaHuUs HAbopa u
KOHKPETH3AINH XapaKTEePUCTHK
BceTpoenHslil 5-TH MO3ULMOHHBIN AKOMCTHK
Hanmane J{Js
ymoOcTBa HCIIONB30BAHUS KOHTPOJIEPA B
00pa3oBaTEIHLHOM IIpOIECcCe
KonmgecTBo mporpaMMHpyeMBIX KHOIIOK — IIIT.
2 Jns ymobeTBa
UCTIONB30BaHUSI KOHTPOJIEpa B
00pa30BaTEIHLHOM MPOIECCE
Knomka Bo3BpaTa Ha IJIaBHBIN YKpaH
Hanmuue st yno6cTBa
WCTIONIB30BaHUSI KOHTPOJIEpa B
00pa3oBaTEIHLHOM IIpOIECcCe
TlomHOUBETHRINM AMCIUICH, ITO3BOJIIONIUI
BBIBOJUTH JaHHBIC C JATYHUKOB B BUE TAOJHII U
rpauKoOB, a TAK)KE CO3AaBaTh BCTPOCHHBIC B
KOHTPOJUIEP BUICOUTPHI
Hannuue {711 y1o0cTBa HCTIONb30BAHUS
KOHTpoOJIepa B 00pa30BaTeIbHOM MPOIIECCe
Tun maTpuuel gucries IPS
Jliist ymoOGCTBa MCIOIB30BaAHUS
KOHTpoJiepa B 00pa3oBaTeILHOM MPOIIecce
JlmaroHanp aucries morim 1,44
Jliist obecriedeHrsl BapUaTHBHOCTH
HCTIONB30BaHUs HA00Opa U KOHKPETU3ALUU
XapaKTEPUCTHUK
Paspewenue qucres nukcenb 128x128
Jliist obecriedeHrsl BapUaTHBHOCTH
HCTIONB30BaHUs HA00Opa U KOHKPETU3ALUU
XapaKTePUCTHK
ITopT 11 MOAKITIOYEHUS BHEIITHUX
3JIEKTPOHHBIX MOAYJIEH ¢ BOZMOXKHOCTBIO UX
MOCJIEZIOBATETILHOTO COETMHEHUS
Hanuuue [{ns obecrieueHust
BapUaTUBHOCTH UCIOJL30BaHuUs Habopa u
KOHKPETHU3aLUU XapaKTEPUCTUK
MakcuManabHOE KOJIHYECTBO
MOCJIEZIOBATEILHOTO MOAKIIIOUYAaEMbIX BHEIIHUX
SJIEKTPOHHBIX MOJYJIEH, MOAJIEPKUBAEMOE




MOPTOM 1INT. 21 Juis
obecrieueHns: BADHATUBHOCTH HUCIIOIb30BaHHS
HabOpa U KOHKPETHU3AIMN XapaKTePUCTHK
KonuuecTBO NHHOB /15 TPOBOAOB (BKITIOYAS
uudpossie, ananorossie, [2C, RT, SPI-
KOHTAKTBhI) IIT. 14 Jlst
obecrieueHns: BADHATUBHOCTH HUCIIOIb30BaHHS
Ha0Opa U KOHKPETU3AIUH XapaKTCPUCTUK
ITopt USB Type C

Hanuuue J[J1st moIKITFoYeHUs K
KOMIBIOTEPY
Ka6ems USB Type C

Hanuuue J[J1st moKITFoYeHUs K

KOMITBIOTEPY
[TnaTa pacmupeHns coBMeCTHMas C
KOHTPOJUIEPOM Hannuue s

o0ecrieyeHns! BAPHATUBHOCTH MCTIONb30BaHUS
Ha0oOpa M KOHKPETHU3AINN XapaKTePHCTHK
EMKocCTh MTHIA-HOHHON OaTapen ImiaTel

MA*y 800 Hns
obecrieueHns: He0OXOJUMOM
MIPOJIOIDKUTENEHOCTH MCIIOIb30BaHMUS
KOHTpOJUIEpa B 00pa3oBaTeIbHOM Mpolecce
KonmuecTBO NOPTOB MIIATHI IS IBUraTENEH
MIOCTOSTHHOTO TOKa IIT. 2

s obecrieueHust BapHaTUBHOCTH
HCTIONB30BaHMA HA0OPa M KOHKPETU3AINU
XapaKTEePUCTUK
KonmuecTBo nopToB miaatel s
CEpPBOIBHTATENCH, 3JIEKTPOHHBIX MOYJICH
(maTYNKOB, UCTIOJTHUTEIIBHBIX MOAYJIEHT),
COBMECTHMBIM CO cpefoil Arduino mrT. 2

Jns obecrieueHus

BapUaTUBHOCTHU HMCIIOJIb30BaHUs Habopa 1
KOHKPETHU3AIIMU XapaKTEePUCTUK
BeIkitouaTenb MUTaHUS TUIATHI

Haname 11 yno6cTBa NCTIONb30BaHMA
KOHTpoJIepa B 00pa3oBaTeIbHOM IpoLecce
OO1ee KOJIMYECTBO IEMEHTOB B Habope, B TOM
YHCIIe MONKITFOYaeMbIe MOIYJIH:  IIT. 417

s obecrieueHust

BapUaTUBHOCTHU HMCIIOJIb30BaHUsI HAbopa
CocTaB NOJKITIOYaeMbIX JIEKTPOHHBIX
MOJyJIeH:
Mogayins Bluetooth

Hanuuue [{ns obecrieueHust
BapUaTHBHOCTH MCIOJIb30BaHUs Habopa
JIBOWiHOH HaTYMK JIMHUHU

Hanume s odecrieueHnst
BapUaTHBHOCTH MCIOJIb30BaHUs Habopa
VYiIpTpa3ByKOBOI JaTYUK PACCTOSHUS C
BO3MOXKHOCTBIO M3MepeHus B ananasone 0,1 - 4

M Hanuuue st
o0ecrieYeHrsT BApUATHBHOCTH UCIIOJIb30BaHUS
Habopa

JlaTuymK nBeTa ¢ BO3MOXHOCTBIO OIPEICICHUS
256 1BETOB Hanmnuue J{s
o0ecrieYeHrsT BApUATHBHOCTH UCIIOJIb30BaHUS
Habopa

JlaTunk KacaHus 31EKTPO-MEXaHHUUECKUI

Hanuuue st obecrieueHus
BapUaTHBHOCTH MCHOJIb30BaHUs Habopa
Monayas UK-npuemMHuK




Hanuuwne J[ns obecnieueHus
BapHAaTUBHOCTH HUCIOJIH30BaHUA HabOpa
Ilynbt qucranunonnoro ynpasienus UK

Hannuue J{sa odecrneueHust
BapHAaTUBHOCTH HUCIOJIH30BaHUSA HaOOpa
KonniecTBO MOTOPOB ITOCTOSTHHOTO TOKA €
peayKTOpOM IT. 2 Hns
o0ecreYeHNsT BApUATHBHOCTH UCIIOJIb30BaHUS
Habopa
MaxkcuManbHas 4acTOTa BPAIICHUS MOTOpa
MOCTOSIHHOTO TOKa 00/mMun 220

Jlist obecrieueHrs: BapUaTHBHOCTH
KCIOB30BaHUs HA00Pa U KOHKPETU3ALUU

XapaKTEePUCTUK
CepBonpuBoa Hammgwe [
o0ecIieueHNs BApUaTHBHOCTHU HCTIOTIb30BAHHS
Habopa

VYcumue cepponpuBoma  kr¥*em 1

Juist obecrieveHust BApUaTUBHOCTH
HCIIOJIb30BaHUs HA00pa U KOHKPETH3AIUN
XapaKTePUCTHK
AKKyMyJsITOpHas OaTapest

Hanuuue [ obecrnieueHust
BapUATUBHOCTH KCIIOJIh30BaHUSI HAOOpa
CocraB MIIaCTUKOBBIX JeTaneit s
KOHCTPYHUPOBAHUSI U COSTUHEHHS Y3JI0B U
JJIEMEHTOB:
KonruecTBo 6a10K ¢ BO3MOKHOCTBIO
JIBYCTOPOHHET0 COSIHHEHHS C IPYTHMHU
IEeTaIsIMA IIT. 20 Jnst
o0ecreyeHrs] BApUATHBHOCTH UCIIOJIb30BaHHS
HA0Opa M KOHKPETHU3AIMH XapaKTEPUCTUK
KonunuecTBo TumopasmepoB 6aok ¢
BO3MOKHOCTBIO JIBYCTOPOHHETO COCITUHEHUS C
JPYTUMH JeTaTSIMU 6

Jist oOecrieueHus BApUaTUBHOCTH
HCIOJIb30BaHKs HA00Pa M KOHKPETU3AIINU
XapaKTEePUCTHK
KonnuecTBO paMOK HPSIMOYTOJIbHBIX C
BO3MOXKHOCTBIO JIBYCTOPOHHETO COCIMHEHUS C
JPYTUMU JeTaTSIMH IIT. 13

Jnist obecrieueHus BApUaTUBHOCTH
UCIIOJIb30BaHUsI HA0Opa M KOHKPETU3AIHH
XapaKTePUCTHK
KonugecTBo THIIOpa3MepOB paMoK
MIPSIMOYTOJIBHBIX C BO3MOKHOCTBIO
JIBYCTOPOHHETO COCIMHEHUS C APYTHMH
eTaIIMA 4 Jst
o0ecrieYeHNs] BApUATHBHOCTH UCIIOJIE30BaAHUS
Ha0Opa ¥ KOHKPETU3AI[UH XapaKTEePUCTHK
KonunuectBo oceit IIT. 6

Jliist obecriedeHrsl BapUaTHBHOCTH
HCTIONB30BaHUs HA00Opa U KOHKPETU3ALUU
XapaKTePUCTHK
KonuuecTBo TUIIOpa3MepOB oceit 3

Jns obecrieueHust

BapHATHBHOCTH HCIIOJb30BaHUS Habopa 1
KOHKPETH3AI[HH XapaKTEPUCTHK
KonuuecTBo oceil ¢ orpanuuureneMm IT.

2 s obecrieueHus
BapUATUBHOCTH HCIOJIH30BAHUS HabOpa U
KOHKPETH3AI[H XapaKTCPUCTHK
KonunuecTBo ocelt ¢ coeAMHUTENEM IIIT. 2




s obecrieueHus
BapUaTUBHOCTH MCIOJIb30BaHUs HAbOpa U
KOHKPETH3aIMU XapaKTePUCTHK
CoenmunnTeNb Ocel
Hanuuue J{ns oOecreueHust
BapUaTUBHOCTH HCIOJIb30BaHUs HAbOpa U
KOHKPETH3aIMU XapaKTePUCTHK
Konu4ecTBo COCTMHUTEBLHBIX SJIEMECHTOB
pasuoii popmsl (T-00pasHble, YIIOBbIE)  INT.
19 Jns obecrieueHus
BapUATUBHOCTH HCIOJIH30BAHUSA HabOpa U
KOHKPETHU3AI[UH XaPaKTEPUCTHK
KonuuectBo hopM coeMHUTETHHBIX
3JICMEHTOB 6 Jnst
obecrieueHns: BADHATUBHOCTH HUCTIOIb30BaHHS
HabOpa U KOHKPETHU3AIMN XapaKTePUCTHK
KonnuecTBO NpsAMBIX COSTUHUTEIBHBIX
3JICMEHTOB IIT. 29 Jnst
obecrieueHns] BADHATUBHOCTH HUCTIOIb30BAHHUS
Ha0Opa U KOHKPETU3AI[UH XaPaKTCPUCTHUK
KonudecTBo THIIOPa3MEPOB MPSIMBIX
COCIMHUTEIILHBIX DIEMCHTOB 7
Jns obecrieueHus
BapHATUBHOCTH KUCIIOJIb30BaHUSA Habopa U
KOHKPETU3aIMU XapaKTePUCTHK
KonruecTBO paMHBIX COCMHUTENBHBIX
JJIEMEHTOB IIT. 6 Hust
obecrieueHns] BADHATUBHOCTH HUCTIOIb30BAHHUS
HabOpa U KOHKPETHU3AIMU XapaKTePUCTHK
KonmuuecTBo AeKOpATUBHBIX 3JIEMEHTOB Pa3HOM
(dbopMBI 1T. 14 Jis
o0ecreYeHrs] BApUATHBHOCTH UCIIOJIb30BaAHUS
HA0Opa M KOHKPETHU3AIMH XapaKTEPUCTUK
KonudectBo GopM AeKOPATUBHBIX DIIEMEHTOB
Jna
o0ecreYeHrs] BApUATHBHOCTH UCIIOJIb30BaHUS
HAbOpa U KOHKPETHU3AIMU XapaKTePUCTHK
KonnuecTBO KOJIECHBIX CTYITHI[ CO ChEMHBIMU
PE3MHOBBIMU IIHHAMHM ~ INT. 4
Juist obecrieveHust BApUaTUBHOCTH
HCIOJIb30BaHKs HA00Pa M KOHKPETU3AIINT
XapaKTePUCTHK
KonunuecTBo cTynuil-3Be31ouek  IIT. 4
Jns obecrieueHus
BapUATUBHOCTH MCIIOJIb30BaHUS HA0OPa U
KOHKPETH3AI[HH XaPaKTEPUCTHK
KonngecTBo ryCeHMYHBIX TPAKOB IIT. 60
s obecrieueHus
BapHATUBHOCTH HCIOJBH30BAHUS Habopa U
KOHKPETH3AINH XapaKTEPUCTHK
Cdepuueckoe KoJeco ¢ aeprkaTeiieM,
HMMEIOIIUM BO3MOXKHOCTB KPEIICHHUS CO BCEX
CTOPOH Hanuuue st
o0ecrieYeHrsT BApUATHBHOCTH UCIIOJIb30BaHUS
HaOOpa M KOHKPETU3AIUH XaPaKTEePUCTUK
KomngecTBo 3y0UaThIX MIECTEPEH C Pa3HBIM
KOJIMYECTBOM 3yOheB IIT. 13
[l oGecrieueHns: BapuaTHBHOCTH
HCIOJIb30BaHUS HA00Pa U KOHKPETH3AIUN

XapaKTepUCTUK
KonmuectBo THIoB 3y0uaThIX 1mectepeH (1o
KOJIMYECTBY 3yObEB) 5

I[J'IH obecreueHus BAPpUATUBHOCTU




HCIIOB30BaHUs HA00OPa U KOHKPETU3ALUU
XapaKTePUCTUK
UeppsiuHas nepenayda
Hanuuue [ oOecreueHust
BapUaTUBHOCTH HCIOJIb30BaHUs HAbOpa U
KOHKPETH3aIMU XapaKTePUCTHK
KonuuecTBo mITH(PTOB pazIHuIHBIX
KoH(Urypauui ImT. 160 Hna
o0ecrieYeHNsT BApUATHBHOCTH UCIIOJIb30BaHUS
Ha0Opa M KOHKPETU3AIUH XapaKTCPUCTUK
KonudecTBo GJIOKOB IS TApaIIICILHOTO
COCJIMHCHUS HECKOJIBKUX JICTAJCH IIT. 10
s obecrieueHus
BapUaTUBHOCTH HCIOJIb30BaHUs HAbOpa U
KOHKPETH3aIMU XapaKTePUCTHK
KonruecTBo OJI0KOB 1S IEPIICHIUKYIIIPHOTO
COC/IMHEHUSI HECKOJIbKUX JICTaJel IIT. 4
s oOecrieueHust
BapUATUBHOCTH HCIOJIb30BaHUs HAbOpa U
KOHKPETH3AI[UH XapaKTCPUCTHK

udposas naboparopus Tun natunka BecnipoBogHOi 4 mtyku no 22656,25=
IUIA LIKOJIBHUKOB 10 MYJIBTHIATUHK 90625,00
¢dusuke Jlatduk abCco0THOTO
CTpaHa IPOUCXOXKICHUS: JIaBJICHUS
PecniyOnnka ApmeHus JaTduk akcenepoMerp

JlaT4uK MarHUTHOTO TIOJIS
JlaT4uK 37eKTpUIECKOro
HANPSHKEHUS
JlaT4uK CHITbI TOKA
Jlat4uk Temmneparypel
HCCIeyeMOil Cpeibl
HOHOJ’IHI/ITQJ'H)HI)I@ MaTtepuralibl B KOMIIJICKTC
3apsamHOe YCTPOMCTBO C Kabenem

miniUSB

USB Apantep Bluetooth 4.1
Low Energy

Kabens USB
CO€Z[I/IHPIT€HBHBII>'I

USB ocuummnorpag
Konctpykrop mns
MIPOBEACHUS SKCIIEPUMEHTOB
XapaKTEepHUCTUKHU OECIIPOBOTHOTO
MyJ'II)TI/II[aT‘-II/IKa:
BO3M07KHOCTI) O,E[HOBpeMeHHOFO I/I3Mep6HI/I$[
BCEX apaMeTPOB, UCXOSI U3 COCTaBa
0eCrpOBOTHOTO MYJIBTH/IATIHUKA.
Hamnune
PaboTa 6GecipoBOTHOTO MYJIBTHIATINKA B
pexxume cOopa U mepeiavun JaHHBIX
Hannune
Paszbvem B kopITyce 6ecripOBOTHOTO
MYJBTHIATYUKA TS 3aPSAKH aKKyMYJISTOpa

USB
LBeToBast MHAMKALMS YCIEIIHOTO BKIIOYEHHS
0eCcTpOBOTHOTO MOIYJISI Hamnune
Juana3oH natuuka tremneparyp — I'panyc
Ilenbcust Ot -40 o +165
Juana3on natuvka HampsbkeHus  BomsT  OT
-10 mo +10
Tpu muana3zoHa u3MepeHus TaTIrKa
akcesjepomeTpa HaJIN4Ke
Huanazon

JaT4ylKa akceJIepoMeTp g +/-2




Z[I/IaHa3OH HU3MEpCHUA 2 JaT4YUKa aKCCJICPOMETP

(HYDKHSIS TpaHUTIA) g -4
Juana3oH n3MepeHus 2 aTyuKa akceaepoMeTp
(BepXHsIA TPaHUILIA) g +4
[Juana3oH n3mepeHus 3 gaTdyuka akceaepoMeETp
(HIDKHSSI TpaHHUIA) g -8
[Juana3oH n3MmepeHus 3 gaTdyuka akceaepoMeETp
(BepxHsg rpaHULA) g +8
Jluana3oH gaT4uka CUIIbI TOKa Amnep Ot
-5 o +5

Jluana3oH gaT4rKa MarHUTHOTO TOJIS
MTna Ot -100 o +100
JlnanaszoH AaT4nka abCOJIIOTHOTO JaBJICHUS
Kunonackains Ot 0 1o 700
KomnuectBo kananoB mmeperns USB-

ocnmorpaga  IIT. 2

[uanazon n3mepsieMbix HanpsokeHuin USB
ocummiorpada (HIDKHASA rpaHuma) B -10
[uana3on n3mepsieMbix HanpsbkeHuit USB
ocuwiorpaga (BepxHsis rpanuina) B +10
CocTtaB KOHCTPYKTOpa Ul IPOBEICHHS
9KCIEPUMEHTOB

Kmrou 1. 1

Kongencarop  mir. 1

Jlamna HaKaIMBaHUA IIT. 1
[lepemenHbIl pe3ucTop — LIT. 1
IHonynpoBoAHUKOBBIN AHOA IIIT. 1
Pesuctop IT. 2

CaeTonnon IIT. 1

DyHKIMOHAIIBHBIC XapaKTEPUCTUKH [IU(POBOI

J1a00paTOPHH:

MeHt10 BbIOOpa (DYHKIUI Ha PYCCKOM SI3bIKE
Hanuuue

@OyHKIMOHAJI aBTOMAaTHYECKOTO OOHAPYKEHUS

(hakTa MOIKIIOYCHHUS -0 TKITFOY CHHSI

MYJIbTUAATIYNKA Hamnuwne
ABTOMAaTHYECKOE TECTUPOBAHHE JATYHKOB U
KamnOpoBKa Ja
J¥cTaHIIMOHHEIA cOOp JaHHBIX Ha
OnmHOBpEMEHHOE MTOTyYeHHE HHPOPMAITUH OT
BCEX JATYMKOB Hammane

JInuensus Ha npaBo
YCTaHOBKH U
HCTIOIb30BAHUS
OIepanuoOHHON CUCTEMBI
CIEeMAIbHOTO Ha3HAYEHUS
«Astra Linux»

11 . o 439,00 =4
829,00
4 mtyku 1o 520,00 =
2 080,00

Habop no 3akpemniennto
N3y4a€MbIX TEM I10
MPEIMETHBIM 00JIaCTSIM
OCHOBHOTO 00111€T0
00pa3oBaHUs

IIpenmerHas o6nacTh

dusnka
Tun Habopa 1o 3aKPEIUICHUIO U3y4aeMbIX TEM
IO MIPEMETHBIM 00JIACTSIM OCHOBHOTO O0IIETro

o0pa3zoBaHus Ha6op OI'D

o pu3ukKe

KonmuecTBO KOMIUIEKTOB B HAOOPEIIIT.
7

CocraB xommiexTa Nel
CootBeTcTBHE

Becsl as1eKTpOHHBIE LIT. 1

[Ipexen u3MepeHus BECOB 3JIEKTPOHHBIX T
200

W3mepuTenbHbIi THIUHAP (MEH3YpKa) TIT.
1

Hpeaen HN3MEPCHUS N3MCPUTCIIbHOIO MWJIMHAPA

lmrr. mo 27043,02=
27043,02




(MeH3ypKH) M1 250
Llena neneHus H3MEPHUTENBEHOTO LWIMHAPA

(MeH3ypKH) M 2

CrakaH mIT. 1

OOBeM crakaHa MII 250

Jwaamomertp TH 1 IIIT. 1

IIpenen usmepenusa qunamomerpatun 1 H
1

Ilena nenenus quHaMoMeTpa THII | H
0,02

Hunamometp tur 2 IIT. 1

IIpenen usmepenus auHamomerpa tun 2 H
5

Lena neneHus AHHaAMOMETpa THIT 2 H
0,1

[Namouka asst mepeMerInBaHus IT. 1

Hunuaap cranbHOM IIIT. 1

O0BeM NWIHHIpA CTATBHOTO cM3

25,0+0,3
Macca uunuHapa CTaIbHOTO r
195+2
Hunuuap amoMUHMEBBIM THI | T, 1

O0BeM OuIHHApA aTFOMIHAEBOTO THIT | cM3

25,0+0,7

Macca miTiHIpa aTFOMIHHAEBOTO THIT | r
70+2

Hunuuap anoMUHUEBBIN THIT 2 IIIT. 1

OO0beM NUIHMHIpA ATFOMHHUEBOTO T 2 cM3

34,0+0,7
Macca nuIMHApa ATFOMIHHEBOTO THTT 2 r
95+2
IInacTUKOBBIM LIMJIMHIP  LIT. 1
OObeM IJIaCTUKOBOTO LMIMHAPA CM3
56+1,8
Macca IIacTHKOBOTO MIIMHApPA T
66+2
JtiHa ITaCTUKOBOTO HIUIMHAPA MM 80

LIeHa JACJICHUS TNIACTUKOBOI'O HUJIMHIpA MM

1
CocraB xommexTa No2
CootBeTcTBHE
[lItaTnB 7a00pPaTOPHBIN C IEpKATEISIMA ~ IIT.
1
Junamomertp tum 1 LIT. 1
IIpenen nsmepenus quaamomerpa tun 1 H
1
Lena nenenus quHamoMerpa THIl 1 H
0,02
Junamometp THm 2 LIT. 1
[Ipenen usmepenus auHamomerpa T 2 H
5
Ilena neneHuss ATMHAMOMETpA THIT 2 H
0,1

[IpyxwuHa 1 Ha TUTaHIIETe ¢ MIJUTUMETPOBOH
IIKaJIOW INT. 1
XKecrkocts npyxkunsl 1 H/m

50+2
IIpyxuHa 2 Ha MIaHIIETe ¢ MUJUTUMETPOBON
LIKAJION INT. 1




XKecrkocts npykunsl 2 H/m

10£2
I'pys . 3
Macca rpy3a r 100£2
HabopHsrii Tpy3  miT. 1
KonmuecTBo rpy30B B HAOOPHOM Tpy3e IIT.
3
I'py3 tun 1 I0T.
Macca rpyza tun 1 r
60+1
I'py3 tun 2 I0T.
Macca rpy3a tan 2 r
70+1
I'py3 tun 3 IT.
Macca rpy3a tun 3 r
80+1
Jluneiika IT. 1
JuHa nmuHEHKH MM 300
llena neneHus TUHEHKA MM 1
Tpancoprup  wT. 1
Ilena neneHus TpaHCIOPTHPA MM
1
Bpycok ¢ Kpro4KOM U HUTBIO LIT. 1
Macca 6pycka T 50£5
Hamnpasnsromast  mmr. 1
JtiHa HanpaBisIOIEel MM 500
KoapunneHnt TpeHust o noBepxHOCTH
HATIPABJITIOIIEH «A» 0,2
KoapunneHnt TpeHust mo noBepxHOCTH
Harnpassonei «by 0,6
CocraB xommiexTa Ne3
CootBeTcTBHE
VICTOYHMK MUTAaHUS TIOCTOSTHHOTO TOKA
HaJTu4ne
Beimpsmurens  mr. 1
BxoznHoe HanpspKeHUE BBIIPSIMHUTEIS B
36; 42
B03MOXHOCTb PEryJIMPOBKH BBIXOIHOTO
HalpsDKeHUS Hamnuue
BonpT™meTp AByXnpeaenbHbII IT. 1
IIpenen nsmepenus | B 3
Llena nenenus npeaena usmMepeHus | B
0,1
[penen msmepenus 2 B 6
Ilena neneHus npeena u3MepeHus 2 B
0,2
AmnepMeTp ABYXIpeeabHbII IIT. 1
IIpenen nsmepenus 1 A 3
Lena nenenus npeaena usmepeHus 1 A
0,1
[penen usmepenus 2 A 0,6
Ilena neneHus npeena u3MepeHus 2 A
0,02
Pesuctop Tun 1 mit. 1
Conpotusnenne pesuctopa tumn 1 Om
4,7+0,5
Pesuctop Tun 2 mr. 1
Comnporusnenue pesucropa tTuin 2 Om
5,7+0,6

Pesuctop Tun 3 mr. 1




Comnporusnenue pesucropa tTuin 3 Om

8,2+0,8

Habop npoBOJIOYHEIX pe3ucTOpoB p/S IIIT.
1

[IpoBomounsIii pezuctop p/S tun 1 mt. 1

CompoTuBIIeHHE TPOBOJIIOYHOTO PE3UCTOPaA P/S
un 1 OMm
[TpoBonouHslii pesucrop p/S Tum 2 wrT. 1

ConpoTHBIeHHE MPOBOJIOYHOTO Pe3UCTOpa p/S

un 1 Om 12

Jlammnouka IT. 1

HomunaneHoe HanpspkeHUE JaMIOYKU B
4,8

Cuia TOKa B JIaMIIouke A 0,5

[lepemenHsI# pe3ucTop (peocrar) mIT. 1

CompoTuBieHHE IEPEMEHHOTO PE3UCTOPA
(peocTtara) Om 10
CoeauHuTeNbHBIE TIPOBOJIA 1IT. 10

Kmrou . 1
CocraB xkoMiiekTa Ne4

CooTBeTcTBHE
VlcTouHMK NUTaHMS TOCTOSHHOTO TOKA
HaJlMgue
Barapetinsrit 010K IIIT. 1

B03MOXHOCTB peryMpOBKU BEIXOIHOTO
HaTpsDKCHUs OaTapeifHoro OJ0Kka

HaJu4ue
BxonHoe HanpspkeHue 6atapeiiHoro 61oka B
15;75

Cobwuparomias nuH3a | IIT. 1

®DoKyCHOE pacCTOsIHUE COOUparoIen JTUH3HI |
MM 100+10

CoOupatomiast aiH32a 2 IIT. 1

DOoKyCHOE pacCcTOSTHUE COOMPAFOIIEH JTHH3HI 2
MM 50+5

PacceuBaromas nuH3za 3 1IT. 1

DOKYyCHOE PacCTOSIHUE PACCEUBAIOLLIEH JIMH3BI 3
MM - (75+5)

JIuneiika IT. 1

JlinHa TMHEHKH MM 300

OKkpaH mIT. 1

Hanpasmistromas (onTudeckas CKaMbsi) LIT.
1

JnrHa HanpaBIsomei (ONTHYeCKON CKaMbH)
cM 73

Craiin «Mogens npeameTar IIT. 1

Ocserurens IT. 1

Bo03MOXXHOCTD MOJTy4€HUS Y3KOTO My4Ka s
OIIbITa C HOJ'Iy[H/IJ'II/IH]lpOM

HaJINU4ue
IHonyuunuagp  mwr. 1
JuameTp nonyuunusapa M

50+5
IToka3zarens mpenoMiIeHUs HUITUHAPA

15

Ilnanmer Ha MIIOTHOM JIMCTE IIT. 1

KpyroBoii TpaHcnOpTUp Ha MJIAHIIETE




HaJIM4ue
0O0603HaYEeHHOE MECTO IS MOJIYIMIINHApPA Ha
IJIaHIIETE HaJIH4Ine
CocraB komiuiekTa Ne5

CooTBeTCcTBHE
CexyHOMep SJIEKTPOHHBIH C TaTYMKaMH  IIT.

Hampasinsromas co mkanou IIT. 1

Bpycox nepeBsIHHBIN C TyCKOBBIM MarHUTOM

IIT. 1
Macca O6pycka IepeBsIHHOTO C ITYCKOBBIM
MarHuTOM r 5042

OTIUYHBINA OT APYTHX KO3 PHUIMESHT TPCHUSA
CKOJIRXEHUS OHOM U3 IOBEPXHOCTEH Opycka
JEPEBSIHHOTO C ITyCKOBBIM MarHUTOM

HaJlNgue
[TaTuB ¢ KperieHneM AJ1s1 HAKIIOHHON
IUIOCKOCTH IT. 1
Tpancoprup  wT. 1
Ilena neneHus TpaHCIOPTHPA MM
1
HurtsiHOM MasATHUK ¢ Tpy30M IT. 1
JuHa HUTH cM 50
Budunspusiii moasec
HaJIame
IlyckoBoif MarHuT
HaJIame
B03M0OXHOCTh W3MEHEHHS AITHHBI HUTH
Hau4ne
I'py3 wr. 4
Macca rpy3a r 100+2
Ipyxuna 1 HaJIMuue
XKecrkocts npyxkunsl 1 H/m
50+2
[Ipyxuna 2 HaJau4yue
XKectkocTs mpyxuner 2 H/Mm
20+2
MepHas neHTa  IIT. 1
CocraB kommiiekTa Ne6
CootBeTcTBHE
[ITatuB naGoOpaTOpPHEIi C AepKATENIMHA  IIT.
1
Ppiuar . 1
JnuHa ppluara  cM 40
Kpennenns y peraara uis rpy30B
HaJInume
Biok moaBuKHBIH IIIT. 1
Biok HenoABM>KHBIA IIIT. 1
Hutp  mmT. 1
I'pys T 3
Macca rpysa r 100+2
Junamomerp 10T. 1
IIpenen usmepenus nuaamomerpa H
5
Llena nenenus quHaMoMeTpa H
0,1
JIuneiika 10T. 1
JnuHa nuHeWKn MM 300
Ilena neneHus TMHEHKA MM 1
Tpancnoprup  mrT. 1

Ilena neneHust TpaHCIOPTHPA MM




1
CocraB komruiekra Ne7

CooTtBeTcTBHE
Kanopumetp IT. 1
Tepmometp IT. 1
Beckl anekTpoHHBIE IIIT. 1
W3mepurenbHBINA THIHHIP (MEH3YPKa) IIIT.
1
[penen u3MepeHust U3MEPUTEIHEHOTO IIMITHHIPA
(MeH3ypKH) MII 250
IleHa neneHust U3MEPUTEILHOTO IMIHHIPA
(MeH3ypKH) M 1
IunuHap cTalibHOW HAa HUTH IIT. 1
O0BeM NWIHHApA CTATBHOTO HA HUTH cm3
25,0+0,1
Macca cTanpHOTO HHIMHIpPA Ha HUTH r
18942
HunuHap amoOMUHUEBBIN HA HUTH ILT. 1

O0beM NUIHMHIPA ATFOMHHUEBOTO HA HUTH CM3

25,0+0,1
Macca aJIOMHHHEBOTO MIIMHAPA HA HUTH T
68+2
VYueOHbit Habop Wnrepdeiicor: Bluetooth 2 mryku o 182 225,00 =

MIPOTPaMMHPYEMBIX
POOOTOTEXHUIECKUX
mwrathopm
CrpaHa pOUCXOKICHUS
TOBapa:
Poccuiickas ®enepanust

B cootBeTcTBHU ¢ mo3unuein KTPY

32.99.53.130-00000345

Ethernet

12C

ISP

SPI

USART

USB

WiFi
Kommaekramnus: 3x
npoBojHble 1el¢s [Tana-Mama B
cootBeTcTBMHM ¢ no3uieir KTPY 32.99.53.130-
00000345

AKKYMYISTOpHAS
Oartapes

bnox nmuranus

JlaTunky paccToSTHUS
V3-tuna

Kuaxokpucrammuueckuil Tuctiei

3apsHoe
YCTPOHCTBO aKKyMYJIITOPHBIX OaTapeit

3BYKOBOM
U3IydaTenb

Monynb st

CO3/1aHMsI JOMOJHUTENBHOM TOUKU OMOPHI B
cOOMpaeMbIX KOHCTPYKIHAX

MO,HyJ'IL TEXHUYCCKOT'O 3pCHU

IInara ms
OecraeyHOr0 IPOTOTHITUPOBAHHS

[TpuBos!
ITOCTOSTHHOTO TOKa

[IpoBoaa mist
MakeTHpoBaHus Tull Mama-Mawma

IIpoBona nns

maketupoBaHus tun [lana-Mama
[IpoBoga st

364 450,00




maketupoBanus Tui I[lana-ITama

PoGoToTexHuueckuii
KOHTpOJLIED

CeMUCerMeHTHBIH
HHIUKATOP

CepBoIpUBOABI
OosbIIne

CepBoOIIpUBOABI
MaJibie

TakToBBIC KHOIIKH

IToreHnomMeTpsI €
PYKOSTKOM AJIs TNIaBHOTO YIIPaBICHUS
BHEIITHUMH YCTPOUCTBAMHU

[[TaroBsle npuUBOABI

Habop npeana3HaueH A1 IPOBEICHUS
Y4eOHBIX 3aHITHH 10 U3yIEHUIO OCHOB
MEXaTPOHHUKH M POOOTOTEXHUKH,
MPaKTHYECKOT0 MPUMEHEHHUST 0a30BBIX
9JIEMEHTOB JJIEKTPOHUKHU U CXEMOTEXHUKH, &
Takke HanboJiee paclpoCTpaHEHHON
9JIEMEHTHOM 0a3bl U OCHOBHBIX TEXHHYECKUX
peLlIeHuil, TPUMEHSIEMBIX PU MPOSKTUPOBAHUH
1 IPOTOTHITHPOBAHHUHN PA3ITUIHBIX
WH)KCHEPHBIX, KHOCPHETHYECKHUX U
BCTpaMBaeMbIX cucTeM. B coctaB Habopa
BXOJAT KOMIUIEKTYIOIINE M yCTPOWCTBA,
o0Jaiaronyie KOHCTPYKTUBHOM,
3JIEKTPUYECKOM, annapaTHON U IPOrpaMMHOM
COBMECTHMOCTBIO JPYT C JPYTOM.
cootBercTBUE  JlIIsl KOHKpETU3ALUU
(YHKIIMOHAIBHOTO Ha3HAYCHUS
Hab6op npencrasiser co00il KOMITIEKTHI
KOHCTPYKTHBHBIX 3JIEMEHTOB JIJIsI COOpKHU
MakeTa MaHHUIYJISIIMOHHOTO po0oTa,
METANTMYECKUX KOHCTPYKTHBHBIX JJIEMEHTOB
JUTs COOpKH MaKeTa MOOIIBFHOTO poOoTa, a
TaKKe IEKTPOHHBIX KOMIOHEHTOB JUJIS
N3y4YEeHUS] OCHOB ICKTPOHUKH 1
CXEMOTEXHHKH, a TAK)Ke KOMIUIEKT IIPUBOIOB U
JIATYMKOB PA3JIMYHOTO THIIA JUIsl pa3paboTKu
POOOTOTEXHUYECKHX KOMILJIEKCOB.
coorBercTtBue  Jlus
KOHKpETH3alnHu (yHKIMOHAILHOTO Ha3HAYEHHS
KoMIUIeKT MeTalinuecKiX KOHCTPYKTUBHBIX
9JIEMEHTOB IS COOPKM MakeTa MOOMIBHOTO
poboTa mmiT. 1 Huist
obecrieyeHns1 BAPHATHBHOCTH MCTIONIb30BAHUS
Ha0opa ¥ KOHKPETH3aIMH XapaKTePUCTHK
KoMIiekT KOHCTPYKTHBHBIX 3JIEMEHTOB U3
MeTaiia st COOpKU MakeTa
MaHHMYJSIHOHHOTO poboTa IT. 1
Jns obecrieueHust
BapUaTHBHOCTH MCIIOJIb30BaHUs HAbOpa U
KOHKPETH3aIMU XapaKTePUCTHK
KonmaecTBo cepBONprUBOI0B OOIBITHX IT.
4 B cootBercTBHU C
nosunuein KTPY 32.99.53.130-00000345
CepBomprBOo/I OOJBIION MPEICTABIIET COOOM
€IMHBIH SJIEKTPOMEXaHUUECKUI MOYJIb,
BKJIIOUAIOLIHI B ce0s IPUBOA Ha Oaze
JIBUTaTeJIsl IOCTOSIHHOT'O TOKA, TOHMKAIOIUH




penyKTop
TexHUYEeCKUE XapaKTePUCTHKH IIPUBOAA!
COOTBETCTBHE
Jist obecrieueHns MOBBILCHUS
MPOU3BOAUTENFHOCTH ABTOMaTH3UPOBAHHOM
cucreMsl 1 e€ 3¢ dexTuBHOCTH

MaxkcuManbHBI MOMEHT Kr*cm 23

OO0yCIIOBIICHO HEOOXOTUMOCTBIO B
cTabuibHON paboTe cepBONPHUBO/IA.
MuHHMATBHO JTOMTYCTUMBINA YPOBEHB
HATIPSOKCHUS NHUTaHUs B 4

Jls obecnieueHus
AIEeKTPOOE30MacHOCTH YCTPOHCTB U
YBENUYEHUS pecypca UX padoTHI
HomunanbHo€E HanpskKeHUE NUTaHUS B

7,4 Jlns obecrieueHust
AIEeKTPOOE30MacCHOCTH YCTPOMCTB U
YBEJIUYCHUS pecypca uX padoTHI
MakcuManbHO JOIyCTHUMBIN YPOBEHb
HaIPSDKCHUS TUTaHUs B 11

Ji1st obecrieueHust
ANIEKTPOOE30IACHOCTH YCTPOICTB U
yBEJIMYEHUS pecypca ux paboTsl
[lepenarouHoe OTHOIICHUE peAYKTOPa en.

275 OO0ycoBIeHO
HEOOXOIUMOCTBIO B CTAaOMIBHO padoTte
CEpBOMPHUBO/IA.
MaxkcumanbHas CKOPOCTh BPaIlleHHUS

00/MuH 66

O6ycnoBieHO HEOOXOIUMOCTBIO B
cTabunbpHOI paboTe cepBOMPUBOIA.
B cocTaB KOMIUIEKTa CEPBONPUBOIA BXO/IHT:

Hanuuaue s

o0ecreYeHrs: BO3MOKHOCTU KPETUICHHUS K
KOHCTPYKTHUBHBIM 3JIeMeHTaM Habopa
dnanen tun "3Be3aa IIIT. 1

st oGecriedeHrst BO3SMOXKHOCTH
KpETUICHHUSI K KOHCTPYKTUBHBIM DIIEMEHTaM
Habopa
Kommaectso mydeit ¢pmanna tun "3pe3ma”  ImT.

6 Jist obecrieueHust
BO3MOYKHOCTH KPEIUICHHS K KOHCTPYKTHBHBIM
aJeMeHTaM Habopa
Omnanen Tan "Kpect" IIT. 1

Jlns obecrieueHUst BO3MOKHOCTH
KPEIUICHHSI K KOHCTPYKTUBHBIM DJIEMCHTaM
Habopa
@nanen tun "IlonykopoMeicno” — mIT. 1

s obecrieueHus

BO3MO>KHOCTH KPEIUICHHSI K KOHCTPYKTHBHBIM
aeMeHTaM Habopa
KonndecTBo cepBOIPHUBOIOB MAJTBIX IIIT.

2 B cootBetcTBHU C
nosunuein KTPY 32.99.53.130-00000345
CepBonprBOI MaJBIN TIPECTABISIET COO0I
€JIMHBIN 3JIEKTPOMEXaHUYECKUM MOJTYJIb,
BKJIFOYAIONINHN B ceOs MpUBOJI Ha Oase
JBUTATEIIS IIOCTOSTHHOT'O TOKA, MOHMKAFOIITHI
peRyKTOp

COOTBETCTBUE

Jyist oGecrieueHus TOBBILICHUS
MIPOU3BOIUTCILHOCTH aBTOMATH3UPOBAHHOM




cucTeMbl U € 3 PEeKTHBHOCTH

TexHUYEeCKUE XapaKTePUCTHKH IIPUBOA!
cooTBeTcTBHE  JlIIa

KOHKPETH3alNH ()YHKINOHATBHBIX

BO3MOKHOCTEN

YToJ IOBOPOTa B PEXKUME TTO3ULIHOHHOTO

yIpaBJICHUS YIJIOBBIX TPagycoB 180
OO0ycoBeHO

HEO0XOIMMOCTBIO B CTAOMIBHON padoTe

CEepBONPUBO/A.

Hampsokenue nutanus B 6

Jls obecnieueHus

3NIEKTPOOE30IIACHOCTH YCTPOHUCTB

YBEJINYCHHUS pecypca UX paboThl

ITpuBOIBI TOCTOSIHHOTO TOKA:

Jost
00ecIeueHNUs OBBIILCHUS
MPOU3BOAUTENBHOCTH ¥ 3P (HEKTUBHOCTH
[TpuBOI MOCTOSIHHOTO TOKA TPEICTABIISCT
cO0O0H JIEKTPOMEXaHUYECKUN MOYIb,
BKITIOYAOIIHUI B ceOst MpUBO Ha Oa3e
JABUTATCJIsI IIOCTOAHHOTI'O TOKA, HOHI/I)KaIOIlII/Iﬁ
penykrop

COOTBETCTBHE

st obecrieueHns MOBBILICHUS
MPOU3BOAUTENFHOCTH ABTOMaTH3UPOBAHHOM
cucteMsl U e€ 3 dexTuBHOCTH

TexHU9IecKne XapaKTEpUCTUKHU NIPUBOJIA:
coorBercTBUe  Jus
KOHKpeTH3alnH ()yHKIMOHAIBHBIX
BO3MO>KHOCTEH
[epenaTouHoe OTHOLIEHUE PEAYKTOpPA el
48 OO0yCII0BIICHO
HEO0OXOIMMOCTBIO B CTa0MIILHOI paboTe
TIpUBOJA.
HomuHanbHast CKOPOCTb BpaICHUS B PEKIME
MTOCTOSTHHOTO BpameHus o6/muH 180
OO0yCIIOBIIEHO HEOOXOTUMOCTBHIO B
CTaOMIIEHON paboTe MPHUBOAA.
Hanpsoxenve muranust B 6
Jst obecrieueHust
ANIEKTPOOE30IACHOCTH YCTPOICTB U
yBEJIMYEHUs pecypca ux paboTsl
DOTOINEKTPUIECKUI MOJYIIb JUTsE U3MEPEHUsI
gyucyia 000pOTOB BpaIllleHHs Bajia  IIT. 2
OO0ycoBneHO
HEOOXOANMOCTBIO B pacUIMPeHUH (QYHKIHOHATIA
KOHCTpYHpyeMoro poOora.
Hanpsokenue nuranus B 5
st obecrieueHus
JIEKTPOOE30IACHOCTH YCTPOICTB U
yBEJIMYEHUs pecypca ux paboTsl
KoaupoBouHBIil JUCK ¢ IPOPE3SIMU LIT. 1
OO0yc0oBIEHO
HEOO0XOIUMOCTBIO COOJIOIEHUS TPeOOBaHUH K
MIPOBEJICHUIO IKCIIEPUMEHTOB BO BpeMsi paboThI
C YCTPONCTBOM.
KonmuecTBo maroBbIx IpMBOAOB  IIT.
2 B cootercTBHU C
nozuneit KTPY 32.99.53.130-00000345
[ITaroBbli TPUBOA NPENCTABISIET COOOM




ANEKTPOMEXAHIMYCCKUI MOy, BKITFOYAFOIIU I
B ce0s mpuBOJ Ha 0a3e ABUTaTEINs MOCTOSHHOTO
TOKa, HOHWKAIOIIUHN pEAYKTOp

COOTBETCTBUE

Jist obecrieveH st MOBBIIICHHSI
MPOU3BOUTEIBHOCTH aBTOMATH3UPOBAHHOM
cucreMsl 1 e€ 3¢ dexkTuBHOCTH
TexHUYECKUE XapaKTCPUCTHKH IPUBOA:

COOTBETCTBUE

OO0yCIIOBIICHO HEOOXOTUMOCTBIO B
cTabmiIbHON paboTe MIaroBoro NpUBo/A.
Hampsokenue nutanus B 5

Jls obecnieueHus
ANEKTPOOE30MACHOCTU YCTPOHCTB U
YBEIHUYCHHUS pecypca uxX paboTsl
BHelHsist cucteMa yrpaBlieHust st
YIPaBICHUS MPUBOJIOM B LIIATOBOM PEKUME

HaIlUYUe

OO0yCIIOBIIEHO HEOOXOTUMOCTBHIO B
CTaOMIIbHOW paboTe MIaroBOT0 MPHUBO/IA.
[lepenarouHoe OTHOIICHUE PEAYKTOpA el

64 OO0yCIIOBIICHO
HEO0XOIMMOCTHIO B CTAOMJIBHON padoTe
[IarOBOT'0 MPHBO/IA.
Makcumanpabeii MoMeHT kr*em 0,3

OO0ycCIIoBIIEHO HEOOXOTUMOCTBHIO B
CTabWIbHOU paboTe MIaroBOro MPUBOJIA.
Monyib Ui CO3AaHusE AOTOJHUTEILHON TOYKH

OTIOPBI B COOMPAEMBIX KOHCTPYKLHSX. IIIT.
1 OO0ycoBIeHO
HEOOXOAMMOCTBIO B pacUIMPEHUH (QYHKIHOHATIA

Bricota MoayJist B cOope MM 26

Ji1st obecriedeHust BO3MOYKHOCTH
BCTpavBaHMs B MasiorabapuTHbIE KOPITyca 1
MOOWJIbHBIE TTATQOPMBI
JuamMeTp mapa MOIyIsl MM 16

st obecriedeHns: BO3SMOKHOCTH
BCTpaUBaHUs B MajorabapuTHbIe KOpIyca 1
MOOWITEHBIC TUIAT(POPMEI
AKKyMyIsTOpHas OaTapes IT. 1

Heo0Oxomnmo ms
ABTOHOMHOM paboTHI pobOTa.
HomunanbHOe 3Ha4eHHe BBIXOIHOTO
HanpsHKEHUS B 7,2 Hna
obecrieueHus IeKTPOOE30MaCHOCTH YCTPONUCTB
U YBEIIMUCHHUs pecypca ux paboThl
EmkocTh MA*g 1000

OO0yCIIOBIIEHO HEOOXOTUMOCTBHIO B
MUTaHUK KOHTPOJLIEpa.
3apsitHOE YCTPOWCTBO aKKYMYJISITOPHBIX

Garapeii 1T. 1 Huist
o0ecrie4eHNsT aBTOHOMHOU pabOTHI
MakcuMasnbHBINA TOK 3apsiia A 0,2

Jns obecrieueHust
3IEeKTPOOE30MaCHOCTH YCTPONCTB 1
YBEJIMYEHUS pecypca uX paboTsl
HomunanbHOe HanpspkeHHe 3apsKaeMbIX
aKKyMyJsiTopoB B 7,2 Hna
obecriedeHns 3NeKTPOoOE30IaCHOCTH YCTPOUCTB
U YBEIIMUCHHUS pecypca uxX paboTsl
BxogHoe HanmpsbkeHue B 220

Jist obecrieueHnss HOpMaJIbHOM
paboThl yCTpOIicTBa OT OBITOBOI! ceTH




Biok nmutanus T, 1

O06ycnoBiIeHO HEOOXOIUMOCTHIO B
MMUTaHUU poOOoTa.
BreixonHoit Tok A 2 Jnst
obecriedeHns NeKTPOOE30IIaCHOCTH YCTPOUCTB
1 YBEIIUUCHHUS pecypca ux paboTel
BrixonHoe HanpspkeHue B 12

Jlns obecrieueHus
3JIeKTPOOE30MaCHOCTH YCTPOMCTB U
YBEIIMYCHUS pecypca uX paboTh
[Tnara myist GecnacyHOro MPOTOTHUITHPOBAHUS

IT. 1 Hns
o0ecreYeHNs] BApUATHBHOCTH UCIIOJIb30BaHUS
HabOpa U KOHKPETHU3AIMN XapaKTePUCTHK
OO0111e€e KOTMYECTBO KOHTAKTOB IIT. 830

B cootBeTcTBUU C TO3ULIEN
KTPV 32.99.53.130-00000345
KonnuecTBO KOHTAKTOB MUTAHUSA  IIIT. 200
JI1st TOAKITIOUEHHST BHEITHUX

COBMECTHMBIX YCTPOMCTB M OpraHU3aIUH
ABTOMATH3AIIMHU MPOCKTOB
KonnuecTBO KOHTAKTOB [IJISI MOHTa)a IIT.

630 JI7ist O IKITFOUCHUST
BHCIIIHUX COBMECTHUMBIX YCTPOMCTB U
OpraHM3aIi aBTOMATHU3AIHH TIPOSKTOB
JdwmaMeTp KOHTaKTa MM 0,8

JIJIs IO AKITFOYCHMST BHEIITHUX
COBMECTHMBIX YCTPOMCTB M OpraHu3aliuu
ABTOMATH3ALIUH IPOCKTOB
IIar Touek MM 2,54 Jnst
MOAKJIIOUEHHS BHEIITHUX COBMECTHMBIX
YCTPOMCTB U OpTaHU3aIMK aBTOMATH3AINN

HPOEKTOB
JnmuHa miatel 115 6ecrnaeqHoro
HIPOTOTUNHPOBAHUSA MM 165

Ji1st obecriedeHust BO3MOYKHOCTH
BCTpauBaHUs B MajiorabapuTHbIe KOpIyca 1
MOOWITEHBIC TUIAT(POPMEI
luprHa mnatel 11 GecrnacyHoro
MIPOTOTUITHPOBAHUS MM 55

st obecriedeHnst BO3SMOKHOCTH
BCTpavBaHMs B MasiorabapuTHbIE KOPITyca 1
MOOMJIBbHBIE TTATPOPMBI
BricoTa miate! i 6ecriaegHOro
HIPOTOTUNHPOBAHUSA MM 10

Jlns obecrieueHUst BO3MOKHOCTH
BCTpavBaHKs B MajiorabapuTHbBIE KOpIyca 1
MOOMJIbHBIE TIIaT(HOPMEI
OO01iee KOJIMYECTBO MPOBOJIOB IS
MaKeTHpPOBAHUsAA LIT. 56 B
cootBercTBUU ¢ no3uneit KTPY 32.99.53.130-
00000345
KomrurekT cBeTOANOI0B T, 1

[l oGecrieueHns: BapuaTHBHOCTH
HCIIOJIb30BaHKs HA00pa M KOHKPETU3AINU

XapaKTEPUCTUK

KonunuecTBo pa3nuyHbIX OTTEHKOB INT. 5
OO0ycoBIeHO

HEOO0XOIMMOCTBIO B pacIIUpeHIH (yHKIIMOHATIA

Habopa

OO011iee KOJIMYECTBO MOTyJIeH IIT. 100

B cooTBercTBUM ¢ O3UIUEH
KTPYVY 32.99.53.130-00000345




Hanpsxenue nuranuss B 5
Jlns obecrieueHust
AIEeKTPOOE30MacCHOCTH YCTPOMCTB 1
YBEJIUYCHHUS pecypca UX padoTHI
KommekT pe3nucTopoB  ImT. 1
s oGecriedeHns BapuaTHBHOCTH
WCTIOB30BaHUs HA00pa M KOHKPETH3aLNU
XapaKTCPUCTHK
KonudecTBo pa3in4yHbIX HOMHHAJIOB
CONPOTHUBJICHUS IT. 30
OO0yCIIOBIICHO HEOOXOTUMOCTBIO B
pacuupesun (HyHKIIMOHATIA KOHCTPYHUPYEMOTO
pobora.
OO011ee KOJIMIECTBO AIIEMEHTOB ~ IIT. 600
B cootBeTcTBUU C TO3ULIEN
KTPVY 32.99.53.130-00000345
3BYKOBOM M3IyyaTenb  LIT. 1
OO0ycCIIoBIIEHO HEOOXOTUMOCTBHIO B
pacmupeHnd (GYHKIIHOHATIA KOHCTPYHPYEMOTO
pobora.
JlaTymk OCBELIEHHOCTH  WIT. 1
Jnist oOecrieueHus BapUaTUBHOCTH
HCIIOJb30BaHUs HA00Pa U KOHKPETHU3ALUU
XapaKTePUCTHK
Jatunk Temmneparypsl TIT. 1
Js oGecriedeHrsl BapUaTHBHOCTH
WCTIONB30BaHUs HA0Opa U KOHKPETH3aLNU
XapaKTePUCTHK
WudpakpacHbI JaTYNK  IIT. 3
Js oGecriedeHrsl BapUaTHBHOCTH
HCIIOBb30BaHUs HA00Pa U KOHKPETU3ALUU
XapaKTEPUCTHK
KonnyecTBO TaKTOBBIX KHOTIOK IIT. 5
B cooTBeTcTBUM ¢ mo3uITuEn
KTPY 32.99.53.130-00000345
KonnuecTBo MOTEHIIMOMETPOB € PYKOSTKOM ISt
IUTABHOTO YIIPABIICHUS BHEIITHIMHU
yCTpoiicTBaMH  WIT. 3 B
cootBercTBuHU ¢ no3unmeir KTPY 32.99.53.130-
00000345
CeMHCErMEeHTHBIN HHIUKATOP IIT. 1
Jns obecrieueHus
BapUAaTUBHOCTH HCIOJIH30BaHMsI Habopa 1
KOHKPETH3AINH XapaKTEPUCTHK
KonuuecTBo paspsijoB  1mT. 1
JIJ1st TTIOBBIMIEHUST TOYHOCTH
OTIpeIeNIIEMbIX TTAPaMETPOB C TOMOIIBIO
BHICO-HHOOPMAIIH
Kuakokpucramnyeckuid AUCTIIEH 1IT. 1
s obecrieueHus
BapHATUBHOCTH HCIOJH30BAHUS HabOpa U
KOHKPETHU3AIIH XapaKTEePUCTHK
Hanpsxenue nuranuss B 5
Jlns obecrieueHust
3IEeKTPOOE30MaCHOCTH YCTPONCTB 1
YBEJIMYEHUS pecypca uX paboTsl
KonnuaecTBo naT4nkoB paccTossHus Y 3-THIa
IIT. 3 B
cootBeTcTBUU ¢ no3unuet KTPY 32.99.53.130-
00000345
HwxHsis rpanniia 1uana3oHa u3MepseMoi
aIbHOCTH M 0,02 Jst
oOecreYeH s MOBBIICHUS




MIPOU3BOUTEIBHOCTH aBTOMAaTH3UPOBAHHON
cucTeMbl U €€ 3((HhEeKTUBHOCTH
Bepxwnss rpanuna quanasoHa u3MepseMoit
JaTbHOCTH M 4 Jnst
o0ecreueHNs TOBBIMICHNUS
MIPOU3BOAUTEIBHOCTH AaBTOMATU3NPOBAHHON
cucreMsl 1 e€ 3¢ dexkTuBHOCTH
Hampsokenue nutanus B 5

Jlis obecrieueHus
JIEKTPOOE30IaCHOCTH YCTPOICTB U
yBEJIMYEHUs pecypca ux paboTsl
Mogayns GecripoBogHoro ynpasnenus no UK-
KaHaly INT. 1 Js
o0ecrieueHNs BAPHATUBHOCTH MCTIONIb30BaHUS
Ha0Opa ¥ KOHKPETH3AINH XapaKTEPUCTHK
Momyns npreMHUKa IIIT. 1

s obecrieueHust BapHaTHBHOCTH
HCTIONB30BaHMA HA00pa M KOHKPETU3AINT

XapaKTePUCTHK
Moaynb mynbTa ynpaBieHHs CO BCTPOSHHBIM
nepeJaTYukoM — IIT. 1 Hns

obecrieueHns1 BADHATHBHOCTH MCIIOJIb30BAHUS
Habopa M KOHKPETU3AI[UH XapaKTePUCTUK
KonndecTBo KHOIIOK yNpaBJIeHUs IIT. 12
Jns oOecrieueHust
BO3MOXKHOCTH YIIPABJICHHUS MOIYJIEM
BremrHnit Moxynp 6ecIipoBOIHON Tepenavn
IAHHBIX 110 TexHosoruu Bluetooth miT. 1
s oOecrieueHust
BapHUaTHBHOCTH HCIIOIb30BaHMA HAbOpa U
KOHKPETHU3aIMU XapaKTePHCTHK
Hampsokenue nutanuss B 5
Jist obecrieueHust
ANIEKTPOOE30IACHOCTH YCTPOMCTB U
YBEJIMYEHHUS pecypca uxX paboTsl
MynbTHIATYHK JJIS1 ©3BMEPEHUS TEMIIEPATYPhI U
BIIAKHOCTH OKpY’KarolleH cpespl  IIT. 1
Jns obecrieueHust
BapUaTHBHOCTH HCIIOJIBb30BaHMs HAbopa 1
KOHKPETH3aIM1 XapaKTepPUCTHK
Monyib BBITOTHEH B BUAE €IUHOTO
YCTPOMCTBA, HA €IMHCTBEHHOM IIJIaT€ KOTOPOT0
pa3MelleHbl Bce HHTepelCHBIE Pa3beMbl,
BBIYUCIIUTEIHHBII MUKPOKOHTPOJLIED,
KOMITOHEHTBI, peajn3yomye HyHKIHOHAT
MOJTyJISl © OCHOBHOM paboumii 3J1eMEHT MOTyJIs
coorBercTBue  Jlus
obecrieyeHus! MOBBIMICHUS
TIPOU3BOIUTEIBHOCTH aBTOMAaTH3UPOBAHHON
cucTeMbl U € 3 (EeKTUBHOCTH
KomMyHukanmnoHHbI# nHTEpdEiic
nonynynnekcHeld UART c¢ HanpsixenueM 5B
Hanuuue st
opranu3ayy 3QpPeKTHBHOTO 0OMeHa
nHpopManuen MeXIy yCTpOHCTBAaMHU
TexHUYeCKUE XapaKTePUCTUKU
KOMMYHHUKAIIHOHHOTO HHTepderica
nonyaymiekcHeld UART ¢ Hanpsokenunem SB:
Hanmawue Jjs
obecrieyeHnsi COBMECTHMOCTH C YCTPOUCTBAMHU,
BXOJISILIIMH B KOMIUICKT
KonmuecTBO NpoBOIHUKOB
KOMMYHUKAIIMOHHOTO HHTEpdeiica




nonyayriekcHeld UART c Hanpsixenuem 5B

TIIT.

3 Jlns obecrieueHust
COBMECTHMOCTH C YCTPOWCTBAMH, BXOISIIIMH
B KOMILIEKT
B cocTaB 1uHUN KOMMYHUKalIHOHHOT'O
naTepdeiica nomyaymiekcHsid UART ¢
HanpsbkeHueM 5B BxonsT nuHus nuranus 12B,
muHuA "3eMid", TUHAS JaHHBIX SB.

Hajau4uue

Jnst obecrieueHust COBMECTUMOCTH C
YCTPONCTBAMH, BXOJSAIIUMHU B KOMIUIEKT
KonnyecTBo 0AHOBPEMEHHO MOIKIIOUYAEMBIX
YCTPOWCTB Ha OJHY IINHY, TOCIEAOBATEIHHO, a
TaKXKe I10 EMOYKE C TOMOIIBI0
KOMMYHHUKAIIHOHHOTO HHTEpdetica
nonyaymiekcHsld UART c Hanpsbxenuem 5B

IIIT.

200 Jlns obecrieueHust
COBMECTHMOCTH C YCTPOHCTBAMH, BXOAALIIMHU
B KOMILJICKT
Bo3MoxHOCTb Nepeiaun MUTaHUsL ¢ 00LIHUM
TOoKOM 3A Hanmuuue s
obecrieueHns: COBMECTHMOCTH C YCTPOMCTBAMHU,
BXOJISIIIUMH B KOMILICKT
Bo3MoXHOCTE TIepeiaun JaHHBIX C
MaKCHUMalIbHOH CKOpocThio 1 MOwuT/c mist
YIpaBJICHUS MOAKIIOYaeMbIMH YCTPOICTBAMH H
OTIpoca aHHBIX C MOIKII0YaeMBIX YCTPOHCTB
IO TIPOTOKOITY C KOHTPOJIEM IIETIOCTHOCTH
nHpopManuy (KOHTPOJIBHBIMU CyMMaMH ),
azpecanueil OTAEIbHBIX YCTPOUCTB U
BO3MOXHOCTBIO HA3HAUEHUS UX aJJPEecoB

Hajuure [ oGecrieueHus
COBMECTHMOCTH C YCTPOHCTBAMHU, BXOAALINMHU
B KOMITJIEKT
Kommaectso mopToB THma 3pin s
MTOIKITFOYEHUS 10 KOMMYHHUKAITHOHHOMY
uaTepdeiicy momymymiekcHbit UART c
HaTpsDKCHHEM 5B, pa3MelieHHbIX Ha IiaTe IIT.
Jlst oGecrieueHust
COBMECTHMOCTH C YCTPOHCTBAMH, BXOAALINMHU
B KOMIIJIEKT
WntepodeiicHslii pasbem tuna RJ14,
YCTAQHOBJICHHBIH Ha MJIaTe MOIYINS
HEPa3beMHBIM COCTMHEHNEM IIT. 1
Jns obecrieueHust
COBMECTHMOCTHU C YCTPOHUCTBAMHU, BXOAALINMHU
B KOMILIEKT
I TeIpeBoit naTEpdEiicHbIN pa3bem,
YCTaHOBJICHHBIN Ha MJIaTe MOAYJIS
HEPa3beMHBIM COEIUHEHUEM IIT. 1
s obecrieueHus
COTJIAaCOBaHUS pabOTHI 3JTEKTPOHHBIX
YCTpPOMCTB.
KonnuecTBo MMHUH ITHIPEBOTO
uHTepdeiicHoro pazbema IIT. 6

Jlns obecrieueHHs COrIacoBaHUs

PpaboTHI SJIEKTPOHHBIX YCTPONCTB.
[{udpoBbie 1 aHaIOrOBHIE OPTHI B COCTaBe
LITBIPEBOr0 UHTEPPEHCHOTO pa3bema
Hajau4yue
JUis HoKIIOueH!sl BHEIIHUX




COBMECTHMBIX YCTPOMCTB M OpraHu3anuu
aBTOMATH3aLUH POEKTOB
BcTpoeHHbIi BHIYUCIUTENBHBIN
MHUKPOKOHTPOJIIEP IIIT. 1

Jlns obecrieueHHsI HEOOXOIUMOM
MIPOU3BOAUTEIBHOCTH
TakToBas 4acToTa MUKPOKOHTpOJLIEPA

MI'n 16 Hnst
YIYYIISHUS TPOU3BOANTEIBHOCTH CHCTEMBI
OOBbeM mamsTH, JOCTYITHOW 1O IIMHE JaHHBIX

MHUKPOKOHTpOJUIEpa Koaiitr 8

st obecrieueHnss HEOOXOTMMOMN
MPOU3BOAUTEILHOCTH
JmHa MUKPOKOHTpPOJILIIEpa MM 6,5

Jns obecrieueHust
BO3MOXKHOCTH BCTPAUBaHMS B MAJIOTa0apUTHBIC
KOpIyca 1 MOOMIIbHBIE TIIAaT(hOPMBI
[[IuprHAa MEKPOKOHTpOILIEpA MM 6,4
Jns oOecrieueHust
BO3MOXKHOCTH BCTpauBaHUs B MaJiorabapuTHbIE
KopIyca U MOOWIIbHBIE TIaT(HOpPMBI
Pob6oToTexHNUECKUIT KOHTPOJUIEp WIT. 1
Jns obecrieueHus
BapUaTHBHOCTH MCIOJIb30BaHUs HAbOpa U
KOHKPETH3aIM1 XapaKTEPUCTHK
PoboToTexHIUECKIT KOHTPOILIEP
MIPEACTABIIET COOOH YCTPOHCTBO HAa OCHOBE
IIPOTPaMMHPYEMOTO KOHTPOJIIIEPA, MOIYJIIS
6ecrpoBOTHBIX HHTEP(EHCOB, MO CETEBBIX
nHTepdeiicos, 6J10Ka MEXaHUIECKUX OPTaHOB
YIIpaBJICHUs], BHITIOJIHEHHBIN B BUIE €IUHOTO
yCTpoiicTBa
cootBercTBUe  Jlns obecniedeHus
HOBBIIIEHHS IPOU3BOIUTEIEHOCTH
aBTOMATU3UPOBAHHOW CUCTEMBI U €€
3¢ HEKTHBHOCTH
PoboToTexHIUECKIIT KOHTPOILIEP
obecrieuynBaeT BO3MOXKHOCTD OCYIIECTBIISATH
Ppa3paboTKy MpOrpaMMHOTO KOJa, HCIIOJIB3YsI
WHCTPYMEHTApHi cpel pa3padotku Arduino
IDE u Mongoose OS u s13bIKOB
nporpammuposanust C\C++, JavaScript
Hajuure [ oGecrieueHus
BapUaTUBHOCTHU MCIIOJIb30BaHUs Habopa 1
KOHKPETHU3AIIUU XapaKTEePUCTHK
JtmHa poOOTOTEXHHYECKOTO KOHTPOJUIEPa MM
80 Il obecrieueHus
BO3MOXKHOCTH BCTpanBaHHMs B MayiorabapuTHbIE
KopIyca 1 MOOMIIbHBIE TIAaT(HOPMBI
[Inpuaa poOOTOTEXHNYECKOTO KOHTPOJLIEpa
MM 130 Jns
obecrieyeHns] BO3MOXKHOCTH BCTPaNBaHMS B
MaJiorabapuTHBIE KOpPITyca U MOOWIIbHBIC
1aTHOPMBI
TexHUYeCKUE XapaKTePUCTUKU
MIPOrPaMMHPYEMOT0 KOHTpPOJIIepa:
cootBercTBUe  Jlns obecniedueHus
BapUaTUBHOCTH MCIOJIb30BaHUs HAbOpa U
KOHKPETH3aIMU XapaKTePUCTHK
HwxHsist rpaHna inanasoHa NUTaHUS BHEITHEH
aKKyMYJISITOpHOIT Oatapen B 6,8
Jist obecrieueHus
JIEKTPOOE30aCHOCTH YCTPOICTB U




yBEJIMYEHUs pecypca ux paboThl
BepxHas rpaHuna quana3zoHa MUTaHUS
BHEITHEH aKKyMYIISITOPHOH OaTapen B
12 Jlns obecrieueHust
NIEKTPOOE30IACHOCTH YCTPOICTB U
YBEIHUYECHHUS pecypca ux paboTsl
TymOnep a1 KOMMYTHPOBAaHHUS MTOJAYH
3NEeKTPONUTAHUS, pa3MEIleHHbIH Ha myare
POOOTOTEXHUYECKOTO KOHTpOJLIEpa
HEepa3beMHBIM COETUHEHUEM IT. 1
s obecrieueHus
JIEKTPOOE30IaCHOCTH YCTPOICTB U
yBEJIMYEHUs pecypca ux paboThl
Pa3beM 11 OOKIIIOYEHUS BHEIITHEN
aKKyMYJISITOPHOU OaTapeu, pa3MeIlleHHbIH Ha
IU1aTe POOOTOTEXHUIECKOTO KOHTPOJLIEpa
HEepa3beMHBIM COEANHEHUEM IIT. 1
s oOecrieueHust
COBMECTHMOCTH C YCTPOHCTBAMH, BXOSIIMMHA
B KOMIIJICKT
IIporpamMmupyeMblii MUKPOKOHTPOJLIED,
yCTaHOBJ’IeHHLIﬁ HEPAZBEMHBIM COCAUHCHUEM
Ha IJ1aTe poOOTOTEXHIUUECKOTO KOHTpOJIIepa
LIT. 1 Hns
YITy4IICHUS TPOU3BOAUTEILHOCTH CUCTEMBI
O6mwem Flash mamsati BcTpoeHHOTO
MHKPOKOHTPOJIIIEPA B POOOTOTEXHUIECKUH

KOHTPOJLIEP K6aiir 256 Jns
oOecrnieueHNs HEOOXOIMMOM
MPOU3BOIUTEIBHOCTH

TaxToBas yacTOTa BCTPOEHHOTO
MHKPOKOHTpOJIJIEpa B pOOOTOTEXHUYECKU I
KOHTPOJLIIED MIn 16 Jost
YITy4IIEHUS TPOU3BOAUTEIEHOCTH CUCTEMBI
Komnuectro moptoB USB mist
IPOrPaMMUPOBAHUS LIT. 1
B coorBeTcTBHuu ¢ no3unuein KTPY
32.99.53.130-00000345
KonmuecTBO MOPTOB A1 TOJKITIOYEHUS
BHEITHHUX [I(POBBIX U aHAJIOTOBBIX YCTPOWUCTB
TIIT. 50 B
cootBercTBHH ¢ no3uieit KTPY 32.99.53.130-
00000345
Wntepdeiic USART, BbIBeIeHHBIHN Ha
IITHIPEBBIE PAa3bEMbI POOOTOTEXHUIECKOTO
KOHTpOJUIEpa  IT. 3 st
o0ecriedeHns: COBMECTHMOCTH C YCTPOHCTBAMH,
BXOJISIIIAMH B KOMIUIEKT
Wnrepdeiic 12C, BrIBeeHHBII Ha MITHIPEBbIC
pa3beMbl pOOOTOTEXHUYECKOTO KOHTPOJLIEpa
IIT. 1 Jns
obecrieyeHnsi COBMECTUMOCTH C YCTPOHCTBaMH,
BXOJISIIIAMH B KOMIUIEKT
Wntepodeiic SPI, BeIBe1eHHBII HA IITHIPEBEIE
pa3beMbl pOOOTOTEXHUYECKOTO KOHTPOJUIEpa
IT. 1 Hnst
o0ecriedeHns: COBMECTHMOCTH C YCTPOHCTBAMH,
BXOJISIIIUMH B KOMIUIEKT
Wntepdeiic CAN, BEIBEICHHBIN Ha IITHIPEBBIE
pa3beMbl pOOOTOTEXHUUECKOT'O KOHTpOJLIEpa
T. 1 Hns
obecrieyeHnsi COBMECTHMOCTH C YCTPOUCTBaMHU,
BXOJSIIIIMMH B KOMIUICKT




Wnrepdeiic 12S, BrIBe1eHHBIH Ha IITHIPEBBIC
pa3beMbl POOOTOTEXHIUECKOTO KOHTPOILIEpa
IIT. 1 Hnst
o0ecreueHNsI COBMECTHMOCTH C YCTPOUCTBAMH,
BXOJSIIUMH B KOMIUIEKT
KommyHuKanmoHHEIH nHTEpQeiic
nonyaymiekcHsld UART c Hanpsbxenuem 5B
HaJp4ue
Jnist obecrieueHust COBMECTUMOCTH C
YCTPONCTBAMH, BXOJSAIIUMHU B KOMIUIEKT
TexHuueckue xapakTepPUCTUKI
KOMMYHUKaIIMOHHOTO HHTEpdeiica
nonynymiekcHelid UART ¢ HanpsoxenueM 5SB:
HaJIn4ne
Jlnst obecrieueHust COBMECTUMOCTH C
YCTPOUCTBAMH, BXOAALIMMHU B KOMIIIEKT
KonngecTBo MpoBOIHUKOB
KOMMYHUKaIIMOHHOTO HHTEpdetica
nonyaymiekcHsld UART c Hanpsbxkenuem 5B
IIT. 3 Hns
obecrieueHnsi COBMECTHUMOCTH C YCTPOMCTBaMHU,
BXOJISIIIUMH B KOMIUICKT
B cocTaB InHUI KOMMYHUKAaIIUOHHOTO
unrepdeiica momynymexcusiii UART ¢
HanpsbkeHueM SB BxonsT nuHus nuranus 12B,
mHAs "3emit", THHUA TaHHBIX SB.
HaJIN4He
[t obecrieueHust COBMECTUMOCTH C©
YCTPOUCTBAMH, BXOAALIMMHU B KOMIIIEKT
Konn4ecTBo 0IHOBPEMEHHO MOIKIIOYAEMBIX
YCTPOMCTB Ha OJHY LIUHY, IOCIEI0BAaTEIbHO, a
TaKXKe IO IET0YKe C TTOMOIIBI0
KOMMYHHKAIIMOHHOTO UHTEpdeiica
nonynymiekcHblii UART ¢ Hampspkenuem SB
IIT. 200 Hnst
obecrieueHnsi COBMECTUMOCTH C YCTPOMCTBaMHU,
BXOJSIIIUMU B KOMILIEKT
Bo3moxxHOCTD Nepeiadu MUTaHus ¢ 00INM
TOKOM 3A HaJau4yue
Jlnst obecrieueHust COBMECTUMOCTH C
YCTPOMCTBAMH, BXOJSIIMMHU B KOMIUIEKT
Bo03MOXXHOCTB Tepeiaun JaHHBIX C
MaKCHUMAaJIbHOHN CKOpOCThi0 | MouT/C I
yIpaBJIeHUs MOAKI0YaeMbIMU YCTPOICTBAMH U
OTIpoca JTaHHBIX C MOJKII0YAaeMBIX YCTPOHCTB
I10 TIPOTOKOJTY C KOHTPOJIEM IIETIOCTHOCTH
nHpopManuy (KOHTPOIBHBIME CyMMaMH),
azipecanueil OTAeNbHBIX YCTPOUCTB U
BO3MOKHOCTBIO HA3HAUYEHUS UX aJIPeCcOB
HaJlu4ue
Jlnist obecrieueHust COBMECTUMOCTH C
YCTPONCTBAMH, BXOJSAIIUMU B KOMIUIEKT
KommuectBo nopros Tuma 3pin ais
MTOJIKITFOYEHUS 0 KOMMYHHUKAITHOHHOMY
naTepdeiicy momynyminexcabiiit UART c
HalpspKeHHeM 5B, pa3MelleHHbIX Ha I1aTe WiT.
2 Jist obecrieueHust
COBMECTHMOCTH C YCTPOUCTBAMH, BXOAAIIIMH
B KOMILJIEKT
Moyib, 00ecTIeYHBarONIIUI OECIIPOBOIHYIO
nepeaavy AaHHBIX, yCTAHOBIEHHBIN Ha MJIaTy
POOOTOTEXHUYECKOTO KOHTpOJLIEpa
HEpPa3beMHBIM COEIUHEHUEM IIT. 1




s obecrieueHus
COBMECTHUMOCTH C YCTPOHCTBAMH, BXOSIIIMU
B KOMILIEKT
TakToBast yacToTa MOAYIIsI OSCIIPOBOTHOM
nepenadn JaHHBIX MI'm 240
Juist ynydineHus: Ipou3BOAUTEILHOCTH
CHCTEMBI
BecnipoBonHoii uaTepderic WiFi, peanusyemsiit
MOJIyJIeM OecIpOBOIHON Iepeaadn JaHHBIX,
YCTaHOBJICHHBIM Ha IIJIaTy
POOOTOTEXHUYECKOTO KOHTpOJLIEpa
Hepa3zbeMHBIM COEIMHEHUEM
Hanmuue i1 obecneyenus ynoocTea
KOMMYTAIIMU C MOAYJIeM
BecripoBomHoit mHTEpdetic Bluetooth,
peanu3yeMBbIii MOIyJIeM OecIIpOBOTHON
nepeiaud JaHHBIX, YCTAHOBJICHHBIM Ha TUIATY
POGOTOTEXHUYECKOTO KOHTPOILIEpa
HEepa3beMHBIM COEJANHEHUEM
nanuune J[ns obecrnieyenus yno0cTBa
KOMMYTAIIMU C MOAYJIEM
Wnrepdeiic Ethernet, nmeromuii B kauecTse
COeMHUTENS pa3beM Tuma RJ45,
YCTaHOBIICHHBIN HA IJIaTe POOOTOTEXHUYECKOTO
KOHTpOJUIEPa HEPA3bEMHBIM COCIMHCHUEM IIT.
JIJ1s MO IKITIOYeHUS
BHEITHUX COBMECTUMBIX YCTPOUCTB U
OpraHM3aIi aBTOMATHU3AIHH TIPOSKTOB
KonnuecTBO NporpaMMUpPyEeMBbIX KHOIIOK — INT.
6 B cootBercTBHU €
nosuneit KTPY 32.99.53.130-00000345
KonugecTBo mporpaMMHpyeMBIX CBETOIHOAOB
LIT. 7 B
cootBercTBHH ¢ no3uieit KTPY 32.99.53.130-
00000345
OIeKTpoOMexXaHHYeCKHUe MOIYIH IS
OpraHU3aIMi CUCTEMbI PYYHOTO YIPABJICHHUS,
BBIMOJHEHHBIX B BU/IE TTOBOPOTHBIX
MEXaHHU3MOB, H3MEHSIOIIUX CBOE
COIPOTHUBIICHUE B 3aBUCUMOCTH OT TTOJIOKEHHUSI
PYKOSITH, YCTAHOBIICHHBIE HEPA3bEMHBIM
COE/IMHEHHEM Ha IIaTe PpOOOTOTEXHUUECKOTO
KOHTpOJUIepa  IIT. 6 s
obecrieueHns: BO3MOYHOCTH IUIaBHOTO
YIPaBJICHUS] BHEIIIHUMHU yCTPOMCTBAMHU
Mopnyib TEXHUUECKOTO 3PEHMS IIT. 1
OO0yc0oBIEHO
HEOOXOANMOCTBIO B pacUIMPEeHUH (QYHKIHOHAIA
Habopa

Hanuaue BCTpoeHHOr0 MUKpOIpoLIEcCOpa
Ha s obecrieueHus

H3y4€HHs BO3MOYKHOCTEHN TEXHUUECKOTO 3pEHHUs
B ABTOMATH3MPOBAHHBIX CUCTEMaX U
MIPOU3BOICTBEHHBIX JIMHUIX
Moys TEXHHYECKOTO 3pEHHS MIPEICTABIsAET
cO0OH BBIYHCIUTEIHHOE YCTPOHCTBO CO
BCTPOCHHBIM MUKPOIIPOIIECCOPOM,
HMHTETPUPOBAHHOM TeaeKaMepOoi U ONITUYECKON
CUCTEMOH

cootBercTBUEe  Jlns obecrieueHus
H3y4eHHs BO3MOKHOCTEH TEXHUUECKOTO 3peHHs
B ABTOMATH3UPOBAHHBIX CUCTEMAaX U




IIPOM3BOICTBEHHBIX JINHUAX
BrinonHeHne Bcex M3MEPEHUI U BBIYUCICHUN
MIOCPEACTBOM COOCTBEHHBIX BBIYHCIHTEIIBHBIX
BO3MOXKHOCTEH BCTPOEHHOTO MUKPOIIPOIIECCOPa
cootBercTBHEe  Jlimsa
o0ecreueHNs TOBBIMICHNUS
MIPOU3BOAUTEIBHOCTH CUCTEMBI U €€
3¢ GEKTHBHOCTH
Bo3MokHOCTD 3amycKa CUCTEMBI
JICTEKTHPOBaHUS OOBEKTOB Ha OCHOBE METO/IOB
MAaIIMHHOTO 00yUYeHHUs, peaTn30BaHHbIX Ha
OCHOBE CBEPTOUHON HEHPOHHOM CeTH, a TAKKe
OTOOpaKEHHS BUJCOTIOTOKA C MIUTIOCTpAaLUen
pe3yIpTaToB ee paboTHI Yepe3 BeO nHTepdeiic.
Hanmaue Jjs
KOHKpETH3alHN (PyHKINOHATBHOTO Ha3HAYCHHS
MakcumanbpHOE BpeMsi 3arpy3KH OT 101a9u
MIUTaHWA 10 HavaJla epeiadyn JaHHbIX O
JETCKTHPOBAHHBIX OOBEKTAX B
MOCIIeI0BaTeNIbHBIN nHTEpheiic
c
12 Jlns obecnieueHus
OBICTPOICHCTBHS PabOThI yCTpOICTBa

B03MOXXHOCTD CUNTHIBAHUS JAHHBIX O
pe3ynbTaTtax paboThl OCPEACTBOM CETEBOTO
mpoTtokona WebSocket.

Hanmmaue s obecrieueHns
BO3MOXKHOCTH HACTPOWKH YCTpOICTBa U
KOHTPOJISI COCTOSTHUS
Bo03MO0OKHOCTB HACTPOMKHU IIAPaMETPOB
QITOPUTMOB JIETEKTHPOBAHUS C
OJTHOBPEMEHHBIM 0TOOPaKEHHEM BHAEONOTOKA
U WLTIOCTpAIMeil pe3ynbTaToB paboTh
ITOPUTMOB B BeO MHTEpdeiice, T0CTYyITHOM
yepe3 WiFi u USB coeaunenue.

Hanmame s obecrieueHnst
BO3MOXKHOCTH HACTPOWKH yCTpOICTBa U
KOHTPOJISI COCTOSTHUS
Bo3moxHOCTS 0TOOpaKEeHHS TTApaMETPOB
paboTh! B BeO mHTEpdeiice, odecriednBaromeM
BO3MO>KHOCTB!

1) oToOpakeHHs CHCTEMHBIX ITapaMeTPOB

(pabouas Temnepartypa, 3arpyska LI1, oobem

UCTIOJIB3YEMOH MaMsTH);

2) ynpaBieHHUsI CHCTEMHBIMH IIPOLIECCAMU;

3) KoH(UTYpaIHsI CETEBBIX COCTUHEHUH,

BO3MOXKHOCTB 3a1aHus [P anpeca, BO3SMOXXHOCTB

TIepeKIIIOYEHHs MexKay pexumamu WiFi

coeJMHEHU (TOYKA TOCTYTA / KIINSHT);

4) noctyn K (aiinoBoii cucteme;

5) ocTyn K CHCTEMHOMY TEPMHHAIY;
Hanuuue st obecrieueHus

BO3MOYHOCTH HACTPOUKH YCTPOMCTBA U

KOHTPOJISI COCTOSTHUS

JnuHa momynst

MM

56 Il obecrieueHus
BO3MOXKHOCTH BCTPaWBaHHs B ManorabapuTHbIe
KopIyca 1 MOOMIIbHBIE TIAaT()OPMBI

[Mupuna Moxyns MM 41 Hna
obecrieyeHns] BO3MOKHOCTH BCTPaMBaHMs B




MaJoradapuTHBIC KOpPITyca U MOOWIIBHEIC
mIaTGOPMBI

Bricota Momyns MM 33 Jnst
o0ecIieueHNs] BO3SMOXKHOCTH BCTPaHBaHUS B
MayiorabapuTHbIE KOpITyca 1 MOOHIIbHEIE
1aTHOPMBI

BecnipoBonHoit unrepdeiic Wi-Fi as
HACTPOWKM MOAYJIS, epeslaudl BUAEO NOTOKa U
JaHHBIX 00 0OHAPY)KEHHBIX 00BEKTAX CO
CTaI[MIOHAPHBIX U MOOWJIBHBIX YCTPOHCTB
(cMapTdoHa, mIaHIeTa), HOAKIIYECHHS
moayns k cetu HTepHeT
Hanmune /i1 obecieuerns ymoocTBa
KOMMYTaluu pabo4yero MecTa ¢ KOHTPOJIEPOM
Hntepodeiic Bluetooth 4.0 g ooOmena
JAHHBIMH C MOJYJIEM C MOOWIIBHBIX YCTPOHCTB
Hanmmaue s oOMeHa
JAHHBIMH C MOJTYJIEM C MOOMIJIBHBIX YCTPOHCTB
Wnrepdeiic USB st HacTpoiiku Moayis,
riepeiauy BUEO MOTOKa 1 0OMEHa JaHHBIMH
LIT. 1 Hns
HACTPOMKH MOJYJIs, Iepeladyl BUAEO MOTOKA U
oOMeHa JaHHBIMH
Hntepdeiic MicroSD s nogxmoueHus
BHEIITHETO 3alIOMUHAIOIIET0 YCTPOCTBa — IIT.
1 Jlns obecrieueHust
BO3MOXKHOCTH OpPTaHM3aIMN JTOTIOIHUTEIHLHOTO
XpaHWINIIA
Konunuectso siaep mpoieccopa IIT. 4
B cootBeTcTBHU ¢ nIO3ULMEH
KTPYVY 32.99.53.130-00000345
Yacrota nporeccopa T 1,2
Jist yiydineHus: Ipou3BOAUTEILHOCTH
CHCTEMBI
OmnepaTuBHAs TAMATH Moaiit 512
Jli1st obecrieyeHust HeOOXOAMMOM
TIPOU3BOUTEILHOCTH
Hanmuame BCTpOSHHOTO 3aIIOMUHAIOIIETO
ycTpoiicTBa Ha B
cooTBeTcTBHH ¢ no3uieit KTPY 32.99.53.130-
00000345
OO0BbeM BCTPOCHHOTO 3aIIOMUHAIOIIETO
yCTpOMCTBa I'caiir 8 s
YIYYIISHUS TPOU3BOUTEIBHOCTH CHCTEMBI
BcrpoeHHoe SHeproHe3aBUCUMOE
3allOMHUHAIOIIEE YCTPOUCTBO, yCTAHOBICHHOE
Hepa3zbeMHBIM COEIMHEHNEM Ha OJHOU
MIeYaTHOH IIJIaTe ¢ MPOLECCOPOM, C
BO3MOXKHOCTBIO 3aIIMCH B HETO CHCTEMHBIX U
TIPUKIJIQAHBIX [IPOTPaMM, a TaKKe JaHHBIX
JIOCTaTOYHOT'O 00beMa JUIsl 3arpy3Kd U
MIPUMEHEHHST MOIYJISl TEXHUYECKOTO 3peHust 0e3
MOCTOSIHHOTO TIO/IKJIFOUEHHUS BHEIIHHX,
CMEHHBIX, & TAK)Ke OTCOSIUHAEMbIX HOCHTEIEH
nHpOpMaIN
HaJIMYHe
Jlns oGecrieueHnst ObICTPOACHCTBHS
paboTsl ycTpoiicTBa

Yacrorta NMOJYyUCHUA U niepeaadn BUACO MOTOKaA,
HCHOJHACMBIM Ha MOAYJIC, ITPU pa3pCIICHUN




2592x1944 KaJpoB/C 15

J171s1 TOBBIIEHNST TOUHOCTH
OIIPEAEITAEMBIX TAPAMETPOB C OMOIIBIO
BHICO-THDOpMAIIH
YacToTa nosrydeHus ¥ epeaadn BUAEO MOTOKa,
UCTIONTHSIEMBIM Ha MOJyJIE, IPH Pa3peIICHUN
1280x960 KaJpoB/c 30

J1J1s1 TOBBIIEHNS] TOYHOCTH
OTIpeIeNIIEMBIX TaPaMETPOB C MOMOIIBIO
BUIe0-UH(OPMALIUH
YacToTa nepegauu BUIEO MOTOKA IO
unrepdeiicy USB npu paspemennn 640x480

KaJIpoB/C 30 Jns
TIOBBIIICHUSI TOYHOCTH OTIPEEIAEMBIX
IIapaMeTpoB € MMOMOIIBIO BUACO-NH(DOpMALIUH
YacToTa nepegauy BUAEO MOTOKA I10
uaTepdeiicy Wi-Fi nmpu pazpemennu 640x480

KaJpoB/c 15 Hns
TIOBBIIICHHUS] TOYHOCTH OTIPEIEIISIEMBIX
apaMeTPOB € IOMOIIBIO BHICO-UHPOPMALTUH
MaxkcuMaabHOE pa3pelieHue BHICONOTOKa,
nepenaBaemoro 1o uarepdeiicy USB

muke.  2592x1944 Jns
TIOBBILIEHUS] TOYHOCTH OTIPEEIISIEMBIX
IIapaMeTpoB ¢ MMOMOIIBIO BUACO-NH(DOpMALIUH
KonunuecTBo rpaganuii BETOBON NAJIUTPBI LIT.

65536 J171s1 OBBIIICHHS
TOYHOCTH OTPEEIISEMBIX TapaMETPOB C
TIOMOIIBIO BUICO-MH(POPMAIIH
KonmuecTBo pasnuIHBIX 0OBEKTOB ,
00OHapyKMBaEMBIX OJTHOBPEMEHHO B CEKTOPE
0030pa MOJIyJIS IIT. 10 st
HOBBIIICHHUS TOYHOCTH OIPEACIIIEMbIX
napaMeTpoB € IOMOIIBIO BUIE0-MHPOPMAITUI
Konn4ecTBo pa3in4HbIX COCTABHBIX 00BEKTOB,
00HapyXMBaeMBIX B CEKTOPE 0030pa MOIYJIs

TIT. 5 Js
TIOBBIIIEHUS] TOYHOCTH OTIPEEIIIEMbIX
IIapamMeTpoB ¢ MTOMOIIBIO BUIC0-NH(DOpMALIH
KonmuectBo rpaduiecknx NpuMHUTHBOB,
BXO/ISIIIIMX B COCTaB COCTABHBIX OOBEKTOB  IIT.

3 J1y1st OBBIMICHUS
TOYHOCTH OTIpENIeIsIEMbIX ITapaMeTPOB C
MIOMOIIBIO BHICO-HHPOPMALIUU
Iopt nutanus +5B IIT. 2

Jlns oOecrieueHUsI MUTAaHUEM
YCTpPOMCTBAa U BHELIHUX MOJyJIEH
Iopt Tuna GND «3emush» 1T. 6

Jist obecrieueHust TUTaHUEM
YCTPOMCTBA U BHELTHUX MOAYJIEH
Wnrepdeiic UART s oOMeHa aHHBIMH C
HacTpauBaeMbIM HanpsikeHueM kak 3.3B Tak u
5B IIT. 1 Jns
opranu3ayy 3QpPeKTHBHOTO 0OMeHa
nHpopManuen MeXIy yCTpOHCTBAaMHU
Wntepoeiic 12C mt. 1 Jst
TIOJIKJIFOYEHHSI BHELITHUX COBMECTHMBIX
YCTPOHMCTB 1 OpraHU3aINN aBTOMAaTH3AINI
MIPOEKTOB
Wnrepdeiic SPI, no3Bosstomuii BEIOIHATE
0oOMEH JTaHHBIMH C HanpspKeHHeM Kak 3.3B tax
uS5B  wr. 1 Hns
opranuzanuu 3p¢eKTHBHOrO 0OMeHa




nHpopMmanuei Mex 1y ycTpoucTBaMU
Wurepdeiic 12S  mir. 1 Jlost
TIOJIKJTFOYEHHS BHEITHAX COBMECTHMBIX
YCTPOMCTB M OpraHN3aliy aBTOMAaTH3aINN
IIPOEKTOB
Untepdeiic USB Bexymmii (XocT) st
TTOIKITFOUCHUS TTepu(epHIHBIX YCTPOWCTB
yepe3 IITHIPEBOM COeMHUTENb ¢ Imarom 2.54
MM IT. 1 Hns
opranuzanuu 3 heKTHBHOIO 0OMeHa
nHpopManuei Mexay ycTpoicTBaMu
Uutepdeiic Ethernet mist moaxiroueHust
niepuQGepuiHBIX YCTPOHCTB Uepe3 ITHIPEBOM
COEIMHMTEND C IaroM 2.54 MM IOT. 1
JU1st TOJKITIOYEHUS BHETITHUX
COBMECTHMBIX YCTPOMCTB M OpraHU3aInu
aBTOMATH3aLUH POEKTOB
KomMmyHUKanMoHHEIH nHTEpdEiic
nonyaymiekcHsld UART c Hanpsbxkenuem 5B
HaJln4ue
Jnst opranmzanuu 3G QeKTHBHOTO
obmeHa nHdopmanuei Mex 1y yCTporcTBaMu

TexHuueckue xapakTepUCTHKI
KOMMYHHUKAIIHOHHOTO HHTepdetica
nonyaymiekcHsld UART c Hanpsbxenuem SB:
HaJIN4ne

st oGecriedeHns COBMECTHIMOCTH C
YCTPOUCTBAMH, BXOAAIINMHA B KOMIUICKT
KonngecTBo MpoBOTHIKOB
KOMMYHHUKAI[MOHHOTO HHTepderica
nonynymiekcHblii UART ¢ Hampspkenuem SB

IIT. 3 Hns
obecrieueHnsi COBMECTUMOCTH C YCTPOMCTBAMH,
BXOJISIIIIAIMH B KOMITJIEKT
B cocraB JInHUI KOMMYHUKaIIUOHHOTO
uaTepdeiica nomynymiekcHsid UART ¢
HanpsbkeHueM SB BxonsT nuHus nuranus 12B,
nmHus "3emit", THHUA TaHHBIX SB.

HAJIAYHE

Jist oGecriedeHns COBMECTHIMOCTH C
YCTPOHCTBAMH, BXOISAIIUMHU B KOMIUIEKT
KonngecTBo 01HOBPEMEHHO MOIKITFOYAEMBIX
YCTPOMCTB Ha OHY LIMHY, TOCIIEI0BATEIbHO, a
TaKXKe IO IETO0YKe C TOMOIIBI0
KOMMYHHUKAIIHOHHOTO HHTepdetica
nonyayriekcHelid UART ¢ HanpsiokeHnem 5B

IIT. 200 Jns
o0ecrieyeHnsi COBMECTHMOCTH C YCTPOUCTBAMHU,
BXOJSALIUMH B KOMILIEKT
Bo3moxxHOCTB Nepeiau MUTaHus ¢ 00ImnM
TOKOM 3A Hanuuue s
o0ecrieyeHnsi COBMECTHMOCTH C YCTPOUCTBAMHU,
BXOJISAIIUMU B KOMILIEKT
Bo3MOXXHOCTE TIepeiaun JaHHBIX C
MaKCHUMaJIbHOU cKopocThio 1 MOuT/c mmst
YIpaBJIEHUS MOAKIIOYaEMBIMH YCTPOIICTBAMHU H
OTIpoca JTaHHBIX C MMOJIKII0YaeMBIX YCTPOHCTB
I10 TIPOTOKOJTY C KOHTPOJIEM IIETIOCTHOCTH
nHpopManny (KOHTPOILHBIMU CyMMaMH),
azipecanueil OTAeNbHBIX YCTPOUCTB U
BO3MOKHOCTBIO HA3HAUEHUS UX aJIPECOB

Hannuue st obecrieueHus




COBMCCTHUMOCTHU C YCTpoﬁCTBaMH, BXOAAIIUMHU
B KOMILUICKT

KommgectBo mopToB THma 3pin s
MOKJTIOYEHHS TI0 KOMMYHHKAI[HOHHOMY
uaTepdeiicy momynymiekcabiiit UART c
HalpspKeHHeM 5B, pa3MelleHHbIX Ha MJ1aTe LIT.

2 s obecrieueHus
COBMECTHMOCTH C YCTPOHCTBAMH, BXOSIIIMU
B KOMIUIEKT
[TnaTa pacmmpenus, o0beqUHsAEMast C MOIYJIEM
TEXHHYECKOTO 3PEHUSI TyTEM JKECTKOTO
COE/IMHEHUsI Yepe3 MITHIPEBbIC PA3bEMBI C
COOJTIOICHIEM ME30HUHHON apXUTEKTYPBI,
o0ecrieunBaroIas MMTAaHUE MOITYIIS U
BO3MO)KHOCTH IIPOBOTHOTO IO JKITFOYECHUS
Moy K cetrt MHTEpHET mmT. 1

s obecrieueHust BapHaTUBHOCTH
HCTIONB30BaHMA HA00Pa M KOHKPETU3AINT
XapaKTEePUCTUK
Wnrepdeiic Ethernet IIT. 1

Jnst opranmzanuu 3G QeKTHBHOTO
obmeHa nHdopmanuei Mex 1y yCTporcTBaMu
MakcumanbHasi CKOpOCTb Iiepe/iadu JaHHBIX M0
Ethernet Mout/c 50 Jns
opraHu3aiyu 3QPEeKTHBHOTO 0OMEHa
nHpOpManuei MeXIy YCTPOHCTBAMHA
B03M0OXXHOCTD MOAKITIOUEHHST MOIYJIS
TEXHHYECKOTO 3peHUs K ceTu MIHTepHeT yepe3
Ethernet maTepdetic

HaJInyme

JIJ1s MOAKITIOUEHUST BHEIITHUX
COBMECTHMBIX YCTPOICTB M OpraHu3aluu
ABTOMATH3aLlMH IPOCKTOB
Bo3MokHOCTh nuTaHus MoayJs uepe3 Ethernet
no TexHosorun Power over Ethernet (PoE)
crargapta IEEE 802.3af

HaJIgme

Jlst oGecrieueHust
IEKTPOOE30IACHOCTH YCTPOICTB U
yBEIMYEHUs pecypca ux paboTsl
MotHOCTh MUTaHus MoAys yepe3 Ethernet

Bt 12 Hns
obecrieueHus 3IeKTPOOE30MaCHOCTH YCTPONUCTB
U YBEJIMYEHUS pecypca ux paboTsl
Bcrpoennstit natepdeiicHsi pa3bem trmna DC
JUISL TIOJIAYH [TUTaHKs OT BHEIIHEro OJI0Ka
MATAHUS IIIT. 1 Jns
obecrieueHuns IeKTPOOE30MIaCHOCTH YCTPONUCTB
1 YBEIIMUCHHUS pecypca uxX paboTel
JonycTumoe HarpspKeHne MTUTaHus OT
BHEITHEro OJI0Ka MUTaHMs (HYDKHSSL TPaHuUIa)

B 6,8 Jns
obecriedeHns 3NeKTPOoOe30IaCHOCTH YCTPOUCTB
U YBEIIMUCHHUS pecypca ux paboThl
JlonycTuMoe HarpspKeHHe MUTaHHUS OT
BHEIIHEro 0J10Ka MUTaHUs (BEPXHSS TPaHHIIa)

B 16 Jnst
obecriedeHns 3NeKTPOoOE30IaCHOCTH YCTPOUCTB
U YBEIIMUCHHUS pecypca uxX paboTsl
Komuectso nopros USB host type A,
pa3sMeLIEHHbIX HA IJ1aTe PaCIINPEHHsT MOAYJIS
TEXHUYECKOrO 3peHHs  IIT.




st opranmzanuu 3QpQeKTHBHOTO
oOMeHa HHpOpMAaITe MeXIY YCTPOMCTBAMHU
KommgecTBo GIOKOB IITHIPEBBIX PAa3bEMOB IS
COCIMHEHHUS IUIATHl PACIIUPEHUS U MOIYIIS
TEXHUYECKOTO 3pEHUS]  IIT. 2
JIist HOAKITFOYeHIST BHEIITHUX
COBMECTHMBIX YCTPOMCTB M OpTaHU3AINH
aBTOMaTHU3aLUU IPOEKTOB
KonunuecTBo MMHUMN MITHIPEBBIX Pa3bEMOB B
COCJIMHUTEILHOM OJIoKe 1 ImIT. 6
JI71st moAKIIOUeHUsI BHEITHUX
COBMECTHMBIX YCTPOMUCTB M OpraHU3aINH
aBTOMaTHU3aLUU IPOEKTOB
KonnuecTBo MMHUH WITHIPEBBIX PAa3bEMOB B
COCIMHUTEIFHOM OJIOKE 2 IIT. 12
JI1st HOaKITFOYeHIST BHEIITHUX
COBMECTHMBIX YCTPOWCTB M OpTaHU3AIIH
ABTOMATH3aIIAH IPOCKTOB
JtiHa MIaTH pacIIupeHHs MM 59
Jns obecrieueHust
BO3MO>KHOCTH BCTPauBaHUs B MaJIOrabapUTHBIE
Kopmyca U MOOWIIbHBIE TIIAaT(HOPMBI
[TupuHa naaTel pacHIMpeHus MM 46
Jns obecrieueHus
BO3MOKHOCTH BCTPaWBaHUS B MAIIOTa0apUTHBIC
KOpITyca ¥ MOOWIBHEIC TUTAT(OPMBI
YHuBepcalbHbII BHIYUCIUTENbHBIN MOLYJIb LIT.
1 Jlns obecrieueHust
BapHAaTUBHOCTH HCIOJH30BAHUS Habopa U
KOHKPETH3AINH XapaKTePUCTHK
Hanugne BCTpO€HHOTO0 MHKpOIIpOLieccopa
Ha B cooTBeTrcTBUM C
nosunmeit KTPY 32.99.53.130-00000345
YHuBepCcaJIbHbI BBIYUCITUTENBHBIA MOTYJIb
HpesCcTaBiIseT co00H MUKPOIPOLIECCOPHOE
YCTPOKCTBO, MpeTHa3HAYCHHOE IS
yIIpaBJICHUS YCTPOUCTBAMH, BXOISAIINMH B
cocTaB 00pa30BaTEIBHOTO
POOOTOTEXHUYIECKOTO KOMILICKTA
cooTBercTBHEe  Jlns oOecrieueHus
TTOBBITICHUS TIPOU3BOIUTEIIEHOCTH
aBTOMATU3UPOBAHHOW CUCTEMBI U €€
3¢ HEKTHBHOCTH
KoMMyHuKaImmoHHbI# nuHTEpdEic
nonynymiekcHblii UART ¢ Hanpspkenuem SB
Hanmawue Jjs
opranu3auy 3QpPeKTHBHOTO 0OMeHa
nHpopManuei Mexay ycTpoiicTBaMu
TexHuueckue XxapakTepUCTUKH
KOMMYHHUKAIIHOHHOTO HHTepderica
nonynynnekcHeld UART ¢ HanpsoxenueM 5B:
Hanuuue st
o0ecrieyeHnsi COBMECTHMOCTH C YCTPOUCTBAMHU,
BXOJISIIUMU B KOMIIEKT
KonnuecTBo npoBOJHUKOB
KOMMYHHUKAIIHOHHOTO HHTepdetica
nonyayriekcHelid UART ¢ Hanpsixennem 5B
IIT. 3 Jost
o0ecriedeHns: COBMECTHMOCTH C YCTPOHCTBAMH,
BXOJSAILIUMU B KOMILIEKT
B cocraB inHUN KOMMYHHUKAILIMOHHOTO
nnrepdeiica momynymnexcusiii UART ¢
HanpsbkeHueM 5B BXonsT nuHus nutanus 12B,




nHUA "3emid", TUHAS JaHHBIX SB.
Hannuue J{sa odecrneueHust
COBMECTHMOCTH C YCTPOHCTBAMH, BXOISIIIMHU
B KOMIUIEKT
KonmuecTBO 0JHOBPEMEHHO MOIKITIOYAEMBIX
YCTpOMCTB Ha OAHY IINHY, ITOCIEA0BATEIHHO, a
TaKKe 110 HETOYKE C OMOIIBI0
KOMMYHUKAIIMOHHOTO HHTEpdeiica
nonyayruiekcHeld UART c Hanpsixenuem 5B
IT. 200 Hns
o0ecrieyeHnsi COBMECTHUMOCTH C YCTPOMCTBAMHU,
BXOJISIIIIUMH B KOMIUICKT
Bo3MoxHOCTB Nepeaun MUTaHUs ¢ O0IUM
TOKOM 3A Hanunuue J{s
o0ecreueHNsI COBMECTHMOCTH C YCTPOUCTBAMH,
BXOJAIIAMH B KOMIUICKT
Bo3MoxxHOCTH Iepeiaun JTaHHBIX C
MaKCHMaIIbHOH CKOpOcThio 1 MOuT/c mist
YIpaBIeHHUS MTOJKITIOYaEMBIMH YCTPOHCTBAMU 1
OTIpoca JTaHHBIX C MOJKII0YAaeMBIX YCTPOHCTB
I10 IIPOTOKOJTY C KOHTPOJIEM IIEJIOCTHOCTH
nHpopManuy (KOHTPOJIBHBIMU CyMMaMH ),
azpecanyeil OTACIbHBIX YCTPOUCTB U
BO3MO’KHOCTBIO Ha3HAYCHHUS UX a[pecoB
Hanuaue st oGecrieueHus
COBMECTHMOCTH C YCTPOHCTBAMH, BXOSIIMMHA
B KOMIUICKT
KommgectBo mopToB THma 3pin s
TIOJIKJTIOYEHHS TI0 KOMMYHHKAIIHOHHOMY
uaTepdeiicy momynymiekcHbit UART c
HalpspKeHHeM 5B, pasMellleHHbIX Ha [1aTe WiT.
2 Jist obecrieueHust
COBMECTHMOCTH C YCTPOHCTBAMH, BXOAALINMHU
B KOMIIJIEKT
JnmuHa monyns MM 40 Jost
obecrieueHns] BO3MOKHOCTH BCTPaUBaHMs B
MaJsiorabapuTHBIE KOpITyca 1 MOOMIIbHBIC
m1aTHOPMBI
[upuHa MOIYIIT MM 40 Hns
o0ecriedeHns] BO3MOXKHOCTH BCTPaWBaHMS B
MaJsiorabapuTHBIE KOpITyca 1 MOOWIIbHBIC
IaT(hOPMBI
HrkHAs TpaHmIa [uamna3oHa JJOMyCTUMOTO
HaNPsKEHUS TUTAHUS B 5
Jst obecrieueHust
3IEeKTPOOE30MacHOCTH YCTPONCTB 1
YBEJIMYEHUS pecypca uX paboTsl
BepxHss rpanuna 1uana3zoHa JI0MyCTHMOTO
HamnpsDKeHUs nuTaHus B 12
Jist obecrieueHus
JIEKTPOOE30IACHOCTH YCTPOHCTB U
YBEJIMYEHUS pecypca ux paboThl
Oo6beM Flash mamsaru MukpokoHTpoOIIEpa
monynsi Kbair 256
O06ycnoBieHO HEOOXOIUMOCTHIO B
cTabunpHOI paboTe pobdoTa.
TakToBas 4acTOTa MUKPOKOHTPOJLIEPA MOJTYJIIS
MIn 16 Jost
YITy4IIeHUS TPON3BOIUTENIEHOCTH CHCTEMBI
KomnuectBo noproB Tuma miniUSB,
pa3MElIEeHHbIX Ha IJ1aTe MOy IIT. 2
OO0ycoBneHO
HEOOXOAMMOCTBIO B IPOrPaMMHUPOBAHHUHU




KOHTpOJLIEpa.
KommaectBo mudpossix mopToB «BBoja-
Br1Boza, BBITOJIHEHHBIX B BHJE IITHIPEBBIX
pa3beMoB, pa3MEIIECHHBIX Ha IUIATE MOIYJIA IIT.
12 JInst mOAKITFOYCHUS
BHEIITHUX COBMECTUMBIX YCTPOHCTB U
OpTaHM3aIN aBTOMAaTH3AIIH IIPOEKTOB
KonnyecTBo aHAJIOrOBBIX HOPTOB
BBIMOJIHEHHBIX B BUJIE IITHIPEBBIX PA3bEMOB,
pa3MeIleHHbIX Ha IIaTe MOAYNS  IIT. 16
JUi IOAKIIIOUeHNS BHEIIHUX
COBMECTHMBIX YCTPOMUCTB M OpraHU3aINH
aBTOMaTHU3aLUU IPOEKTOB
Untepodeiic SPI, BoIBeneHHEII Ha ITHIPEBHIE
pa3beMBbl MOTYJIS IIT. 1 Jns
opraHu3aiyu 3QPEeKTHBHOTO 0OMEHa
nHpOpManuei MeXIy YCTPOHCTBAMHA
Untepdeiic CAN, BEIBEICHHBIN Ha MITHIPEBHIC
pa3beMBbl MOTYJIS IIIT. 1 Jns
opranuzanuu 3h¢eKTHBHOrO 0OMeHa
uHpopManueil MeX1y yCTpOHCTBAMU
Wnrepdeiic 12S, BriBeieHHBIH Ha IITHIPEBbIC
pa3beMbl MOAYJIS IIT. 1 Jna
opranuzanuu 3h¢eKTHBHOrO 0OMeHa
nHpOpManuei MeXIy YCTPOHCTBAMHA
JInans utanus «+12By, BEIBeleHHas Ha
IITHIPEBBIE PA3bEMBI MOIYIIS IIT. 1
st obecrieueHNs TUTaHUEM
YCTPOMCTBA U BHEIUHUX MOAYJIEH
JImans utanusa «+5B», BEIBeleHHAs Ha
LITHIPEBBIE PA3bEeMBbl MOTYJIS IIT. 1
Jns obecrieueHrs MUTaHHEM
YCTPOMCTBA U BHEUIHUX MOJYyJIEH
JIunns nuranus «+3,3B», BeIBe/IeHHAsS HA
MITHIPEBBIE PA3bEMBI MOAYJIS IIT. 1
Jns obecrieueHrs MUTaHHEM
YCTpOMCTBa U BHELTHUX MOJyJIeH
JIvnus nuTaHus «3eMIIsh, BEIBEJICHHAs HA
IITHIPEBBIE PA3BEMBI MOYJIS IIT. 1
st obecrieueHNs NUTaHUEM
YCTpOMCTBa U BHELTHUX MOJyJIeH
Moyiib, 00eCTIeYMBAONIHI OSCIIPOBOIHYIO
nepefady JaHHBIX, yCTAHOBJICHHBIN Ha IUIATY
YHHMBEPCAJIHHOTO BEIYUCIUTEIBHOTO MOJTYJIS
Hepa3beMHBIM COEMHEHUEM IIT. 1
Jns obecrieueHust
COBMECTHMOCTH C YCTPOUCTBAMH, BXOISIIIMHU
B KOMILIEKT
TakToBast 4yacToTa MOyl OSCIIPOBOTHOM
rnepenayu JaHHBIX MI'm 240
Jis ynydieHus Ipou3BOIUTENIbHOCTH
CHCTEMBI
BecnpoBonHoit nnrepdeiic WiFi
Hanmuue /[ obecrieueHus yno0cTra
KOMMYTAIIH{ C MOJIYJIEM
BecnpoBomHoii naTepdeiic Bluetooth
Hannuue /[ odbecrnieueHust
y1oOCTBa KOMMYTAIMH C MOIYJIEM
Kxomka, ycTaHOBJIEHHAs Ha TUIATY MOIYIIS
HEPa3beMHBIM COEIUHEHUEM IIT. 3
OO0ycoBneHO
HEOOXOANMOCTBIO B pacUIMPEHUH (QYHKIHOHATIA
ITnara pacmupeHus: yHUBEpPCAIbHOIO




BBIYMCIIUTENBLHOTO MOy s, Tur 1 T, 1
Jns obecrieueHust
BapUaTHBHOCTH HCIOIBb30BaHMSA HAbopa
KOHKPETH3aIN1 XapaKTePHCTHK
[TnaTa pacmmpenns obecnednBaeT
BO3MOXKHOCTH HOAKIIOUEHHS YHUBEPCAIBHOTO
BBIYHCIIUTEIHLHOTO MOIYJIS K CETH TIOCPEICTBOM
nnrepdeiica Ethernet
cootBercTBUEe  Jlns obecrieueHUs
H3y4eHHs aBTOMaTU3alUU 3JIEKTPO-
MEXaHHYECKUX KOMILICKCOB
[Inara pacmupeHus: yHUBEpPCaIbHOIO
BBIYHCIIUTENBHOTO MoayJist Tur 1
HUHTETPHUPYETCS C YHUBEPCATBHBIM
BBIYHMCIIUTEHHBIM MOIYJIEM U IIATOMN
pacuIMpeHust yHUBEPCATIbHOTO
BBIYHMCIIUTENLHOTO MOAyJst Tun 2 myTem
KECTKOTO MEXIUIATHOTO COCTUHUTEIIS,
BBINTOJTHEHHOTO B BHJIE IITHIPEBOTO Pa3beMa
tuna "[lnara-Ilnara", co6monas ME30HUHHYIO
APXUTEKTYpy CUCTEMBI
cootBercTBHEe  JInist obecrieueHus
COBMECTHMOCTH C YCTPOHCTBAMH, BXOAALINMHU
B KOMILIEKT
JtiHa MIaTH pacIIupeHHs MM 40
s oOecrieueHust
BO3MO)KHOCTH BCTPAaUBaHMS B MaJorabapuTHBIC
KOpIyca 1 MOOMIIbHBIE TIAT(hOPMBI
[[IupuHa MIaThl pacInpeHus MM 40
Jns oOecrieueHust
BO3MOKHOCTH BCTPauBaHUs B MaJIOrabapUTHBIE
KOpITyca ¥ MOOWIIbHBIE TIATGOPMEI
Hampsokenue nutanuss B 5
Jst obecrieueHust
ANIEKTPOOE30IACHOCTH YCTPOICTB U
YBEJIMYEHHUS pecypca uxX paboTsl
KonnuectBo noproB «BBoaa-BriBoaay miiatel
pacuIupeHusi, BHITIOJIHEHHBIX B BUJI€ CKBO3HBIX
coequnutenei tuna "Ilmara-ITinara" IIIT.
40 JI71s1 IO AKITFOYEHUS
BHEIITHUX COBMECTUMBIX YCTPOHCTB H
OpraHU3aIy aBTOMAaTH3aLUU IPOEKTOB
Wnrepdeiic Ethernet, nmeromuii B kauecTse
COeIMHUTENS pa3beM Tuma RJ45,
YCTAQHOBJICHHBIH Ha MJIaTe PacIInpeHus
HEPa3beMHBIM COCTMHEHNEM LIT. 1
JLi IO AKITIOYeHNS BHEIITHUX
COBMECTHMBIX YCTPOWUCTB M OpraHU3aILIH
ABTOMATH3aLMH IPOEKTOB
Wnrepdeiic noakmouenns xkaptel microSD,
HMMEIOIIUN KOHHEKTOP B BUJIE JIOTKA TS
microSD KapTsl ¢ 3aKpHIBAIOLIEHCS KPBIIKOM,
YCTAQHOBIIEHHBIH HEPA3bEMHBIM COEIUHEHUEM
Ha IJIaTe PacIIMPEeHNsI COBMECTHO C Pa3beMOM
tuna RJ45 IIT. 1 Jlist
o0ecriedeHns] BO3MOKHOCTH OPTaHU3aIiN
JIOTIOJTHUTEIHHOTO XPaHIIIUINA
CBeTOIMOIHBIN HHANKATOP, YCTAHOBICHHBIN Ha
IUTaTe pacIIupPEeHUs] HePa3beMHBIM
COE/IMHEHHEM  IIT. 4 s
obecrieyeHns! BAPHATHBHOCTH MCIIOJIb30BAHMS
Ha0opa ¥ KOHKPETHU3aIMN XapaKTePHCTHK
KHorka, ycTaHOBJICHHas! Ha IUIaTe PACIIUPCHUS




HEpa3zbeMHBIM COCTMHEHUEM IIT. 1
st obecriedeHs M3ydeHus
ABTOMATH3aINH JIEKTPO-MEXaHNIECKUX
KOMILIEKCOB
[Tmara pacmupeHus: yHUBEPCATEHOTO
BBIYMCIIUTENIBHOTO MOy, Tum 2 1uT. 1
Jns obecrieueHust
BapUATUBHOCTH HCIOJIh30BAHUSA HabOpa U
KOHKPETHU3aIIUU XapaKTEPUCTUK
[Tara pacmupeHus Uist MOKIFOUCHUS
CHJIOBOH Harpy3Ku 00eCreunBacT BO3MOKHOCTh
MIPSIMOTO MOAKJIIOUEHUS] BHEIIHEH CUIIOBOI
HATPY3KH, a TAKIKE PEryIUPYeMOi Harpy3Ku
mocpenctBoM PWM wuHTepdeiica.
cootBercTBHe [l oOecreueHUs
M3yYeHHs aBTOMAaTH3AINN dIIEKTPO-
MEXaHMYECKHUX KOMILIEKCOB
[Tmara pacmupeHus YHHBEPCATLHOTO
BBIYHMCIIUTENIBHOTO MOyist Tum 2
HHTETPUPYETCS C YHUBEPCATHHBIM
BBIYMCITUTENLHBIM MOJYJIEM U IJIaTON
pacuMpeHusl YyHUBEpPCAIbHOTO
BBIYHCITUTENLHOTO MOy st Tum 1 myTem
JKECTKOI'0 MEXKIIJIATHOTO COCTUHMTES,
BEITIOTHEHHOTO B BHJIE IITHIPEBOTO pa3beMa
tuna "[lnata-ITnata", cobmonas Me30HHHHYIO
APXUTEKTYPy CUCTEMBI
cootBercTBHe  Jlisa obOecreueHus
COBMECTHMOCTH C YCTPOUCTBAMHU, BXOISIIIMH
B KOMILIEKT
JlnHa miaThl pacuIMpeHus MM 40
Jns obecrieueHus
BO3MOYXHOCTH BCTpaUBaHUs B MajorabapuTHbIE
KOpITyca ¥ MOOWIIbHBIE TIATGOPMBI
[upuHa maaTel pacuIupeHus MM 40
Jns obecrieueHus
BO3MOKHOCTH BCTPaWBaHUS B MAIIOTa0apUTHBIC
KOpITyca U MOOWJIBHBIC TUTAT(HOPMBI
HwxHss rpaHnIa uamna3oHa TOMyCTUMOTO
HATIPSDKCHUS TTHTAHUS B 5
Jlst oGecriedeHust
ANIEKTPOOE30IACHOCTH YCTPOICTB U
YBEJIMYEHUS pecypca uxX paboTsl
BepxHsis rpanuia quana3zona JOMyCTHMOTO
HanpsDKeHUs MuTaHus B 12
Jlns obecrieueHust
3MIEeKTPOOE30MacHOCTH YCTPOMCTB 1
YBEIIMYCHUS pecypca uX paboThI
KonnuectBo noproB «BBoaa-BriBoaay miiaTel
paciIupeHusl, BHIMOJHCHHBIX B BUJ/IE CKBO3HBIX
coequnuTener tuna "Ilmara-ITnara" IIIT.
40 Jlns mopkroueHus
BHELIHUX COBMECTHUMBIX YCTPOICTB U
OpTraHM3ally aBTOMATH3AI[UU MPOCKTOB
KomndaecTBo cuitoBeix BEIBOJOB ¢ PWM
yrpaBlieHUEM, pa3MEIIeHHBIX Ha TJ1aTe
pacuMpeHus Hepa3beMHBIM COSIMHEHUEM  IIIT.
4 Jlns obecrieueHust
TpoIIecca YIPaBICHUS MOIIHOCTHIO METOAOM
ITyJIBCUPYIOMIETO BKIFOYCHUS M BEIKITFOUCHHS
MIOTPEOUTEIS] SHEPTUH.
KonudecTBo BBIBOJOB IJIsi KOMMYTAITUH
CHIJIOBOM HArpy3KH C MPSIMBIM YIIPABICHUEM,




pa3sMELIEeHHbIX Ha IJIaTe PaclInpeHHs
HEpa3beMHBIM COCTUHCHUEM IT. 4
st KoMMyTauuu cUIoBoi

HaTPY3KH C TIPSMBIM YIIPaBICHHEM
KommaectBo nHTEpdEHCOB IIsI KOMMYTAIHN
BHYTPEHHETO HAIPSDKEHHS MTUTAHNUS,
BEITIOTHEHHBIX B BUJIC IITHIPEBBIX
COEJIMHUTENEH ¢ yCTaHOBJICHHBIMU Ha HUX
NIepEeMbIKaTEeIIIMH IIT. 2

Jlnst KOMMyTaly BHYTPEHHETO
HATIPSKCHUS TTHTAHUS
MNunuxaTopsl IIT. 8 Jlist
obecrieyeHns1 BO3MOXKHOCTH CBETOBOI
WHAWKALUH TapaMeTPOB aBTOMATH3HPOBAHHOMN
CHCTEMBI
KommiekT mHeBMaTHYeCcKOTro 3aXBaTa IIIT.

1 Jlns obecrieueHust
BapHAaTUBHOCTH HCIOJIB30BaHUSA HabOpa 1
KOHKPETH3AINH XapaKTePUCTHK
Tun 3axBara: BaKyyMHas
MIPUCOCKA

Ji1st obecriedeHust BO3MOYKHOCTH
MaHHUIYJIMPOBAHUS Pa3IMYHBIMH IIpeIMETaMU
BakyymHas npucocka LIT. 1

s oGectiedeHnst BO3SMOXKHOCTH
MaHUITYJINPOBaHUS PA3IMIHBIMH TPEAMETaMH
DNEKTPOMAarHUTHBIN KiIanaH IT. 1

Jns oOecrieueHust

TTOBBITICHUS TIPONU3BOIUTEIEHOCTH
ABTOMATH3MPOBAHHOW CHCTEMBI U €€
3¢ HEKTUBHOCTH
BakyymHbIi1 Hacoc IT. 1

Ji1st obecriedeHust BO3MOYKHOCTH
MaHUITYJIMPOBaHHS PA3IMYHBIMU MPEIMETaMU
Hampsokenue nutanuss B 5

Jst obecrieueHust
AIEeKTPOOE30MacHOCTH YCTPOICTB U
YBEIMYCHUS pecypca uX padoThI
Habop obecrieurBaeT BO3MOKHOCTE H3yUCHUS
OCHOB JJIGKTPOHUKH U CXEMOTEXHHUKH,
Ppa3paboTKH ¥ MPOTOTUITHPOBAHUIO MOJICTICH
poOOTOB, pa3pabOTKH MPOrPAMMHBIX
anmapaTHBIX KOMIUIEKCOB MHXEHEPHBIX CHCTEM,
pewenuii B cdhepe "MHTepHeT Beeir", a Takxe
pereHui B 001acTH pOOOTOTEXHUKH,
HCKYCCTBEHHOTO MHTEJIJICKTa U MAITTHHOTO
o0OydeHwusl.

cooTBeTcTBHE [l KOHKpETH3aIMN
(YHKIIMOHATBHBIX BO3MOXKHOCTEH

[udposas naboparopus BecnipoBoHblil MynbTuAaTIHK «Du3nKa -5» lmr.
JUISL ITKOJIBHUKOB TI0 TemneparypHblil 30H7
¢dusuke I'epmernynas TpyOKa JUIs JaTYUKA JaBICHUS
Releon Air «®usuka-5» Iyn nuis u3MepeHust MarHUTHOTO IO
CrpaHa NpOUCXOXKIEHUS W3mepurenbHblil myn (HanpsokeHHe/TOK)-2

Poccuiickas ®enepanus 30HA IS U3MEPEeHHs] MAarHUTHOTO TIOJIA




