POCCHHCKASI ®EAEPALLHAS
ACTH

AIMIHRCTPALTIMA HIHL A JICKOI OF

KOMUHTET
OBIIETO H ITPODGECCHOHAIIBHOTO OBPA3ZOBAHNWA
JEHHHI PAJICKOR OBJIACTH

PACHHOPAXKEHHE

{ f
« 1_¥ AL 2043 roxaNe 7

006 yTBep:kaeHnH HHPPACTPYKTYPHOIO JTHCTR AAS OCHAINEHUS
obimeobpazosaTennHbIX oprannsanuii Jlennnrpaackoii o6aacrn,
PacnoJioxkKeHHBIX B CEILCKOH MECTHOCTH H MANBIX FOpoJax, Ha 0ase
KOTOPBIX NVIAHUPYETCH OTKPLITHE NEHTPOB 00Pa30BaAHHS
eCTCCTBEHHO-HAYYHOH U TE¢XHOJIOTHYECKOH HAMPaBJIeHHOCTEH
«Touka pocta» B 2023 roay

B nensax cozganus M GpyHKIHOHHPOBAHHS LIEHTPOB 0Opa3oBaHHs
€CTECTBEHHO-HAYYHOH M TEXHOJOTHYeCKOW HallpaBneHHocTelt «Touka
pocta» (aanee — LleHTp) B paMKax peanuzauuu (GenepansHOro IpoeKTa
«CoBpeMeHHas WIKOJA» HAHOHANBLHOrO Mpoekta «O6pazoBaHue» Ha
TeppuTopuu JlenuHrpaackoit obnactu 8 2023 roay:

1.  ¥YTBepauTh UHOGPacTPYKTYPHBIH JMCT N1 OCHAUICHUS
obuleobpazoBaTenbHblX  opraHusaiiii  JlenuHrpagckoit  ofnacTt,
pacnoioXKeHHbIX B CENbCKOW MECTHOCTM M MallbIX ropogax, Ha Gase
kotopbix B 2023  romy r1manupyeTcs  OTKpeiTHe  [leHTpoB,
o0Opy/I0BAHHEM, PAaCXOHAIMH MaTE€PHA/IAMH, CPEACTBAMH ODyUYeHUs W
BOCITUTAHUS COMNACHO IIPUIOKEHHIO.

2. KoHTpone 3a HCHNOJHEHHEM HACTOSLIErO PpacCIIOPAKEHHS
BO3JIOXKWUTH Ha HauyallbHHKA JENapTaMenTa yrpaBleHus B cpepe obero,
JAONOJHUTENBHOIO OOpa3oBaHUs H 3alllUThl NpaB JeTedl KoMUTeTa
Bunoxyposa M.B. A

(/

3aMecTUTENb TIpeace aTeNsl KOMUTETA W H.A. I'onybes



HudpacTpyKTypHBIH JTHCT

[punoxeHue
K pacTopshKEHHI0 KOMHTETa 00LIEro

1 npodeccuoHanbHOro 0dpa3oBaHus
JlenuHrpaackoit of:1acTv

or « /¥ » supaps 2023 roaa Ne

43 -p

Ne
n/n

HaumeHosauue
ofopyAoBaHNd

(PBI1O)

KpaTkHe npuMepHbIe TEXHHYECKHE
xapakrepucTku (PBIIO)

Exnuuna
HIMEPCHHH

KoaH4ecTBO

HanmecHoBaHHe HanpaBJaeHus: "Obopydosaniie 018 001eotpaz0eamenbHbIx OPZARUIAUU, He

ACIAIOUIHXCA MATOKOMIACKmtoimi "

HaumMeHoraHWE
pas.uesa:
"EcTecTEeHHOHAYYHASA
HAMTPABIEHHOCTD

[ ugiposas
rabopamopus no

dusure (VueHUYECKAA)

(Ofecnequeaem 8blNOAHENUC IKCREPUMERINOE 1O
mexar Kypea Qusuru. Komnaexmayus:
Becnposeonoit Myabmuoamuux no Qusuxke ¢ 6-io
gempoennbiMu Gamuurkamu: LHugposoi damuux
meMnepamypsi ¢ OUANA30HOM UIMEPEHUSL HE YICe
vexm om -20 oo 120C Lupposoit 0anyux
abcomomuo2o OABIEHUS ¢ OUANAIOHOM UIMEPEHUA
ne yoce wem om  do 500 xlla Jlamiurx MazHum1o2o
ROAS € QUANAZOHOM UIMEPEHUA He Yoice wem om -80
00 80 T Jamuux nanpaxceduss ¢ OUANG3OHAMY
uzmMepenua ne yyce wem om -2 0o +2B; om -5 0o
+3B; om -10 00 +10B, om -15 0o +138 [Hamuuk
moxa He yoce wem om -1 do +14 amyux
AKCEAEPOMEMD ¢ ROKAZAMENIMU HE MeHee HeMm: +2
g =4 g 8 g Omdenvrvie yempoticmea.: USB
ocyuraozpag) ne menee 2 kanara, +/-10 B
Axceccyaput: Kabeuws USB coedunumenbibili
3apsonoe yempoticmeo ¢ katerem miniUSB USB
Aodanmep Bluetooth 4.1 Low Energy Koucmpykmop
o5t npoeedenus srcnepurenmos Kpamrkoe
PYROGOOCMBO RO IKCRILYAMAYUU YUPPOBOU
rabopamopuu [Tpoepasmive obecneqenue
Memoouueckue pexomendayu (40 pabom)
Haauuue pycckosspliH020 caiuma noo0epi#CcKu
Haauvue audeopoluxos.

i,

66.00

[uhpoeus
rabopamopus no
xuMuy (YHeHUYecKas)

Ofecnevusaem suIn0OAHeRue 1G00PAMOPHbLX PAbOm
RO XUAMUL HA YPORAX 8 OCHOGHOT WKOAe U
NPOERMHO-UCCALO0BAMENLCKOU OEAMEALHOCINY
yuaupuxes. Komnaexmayua: becnpogoonot
MYRBIMUOAMHUK RO XUMUL € 3-MA 8CIPOCHHBIMU
damuuxamu. Jamuux pH ¢ Quanazonom uzmeperui

66.00




n/n

HauveHoBaHHE
obopyaoBaHus
(PBITO)

Kparkne npumepnbie TeXxHuuecKue
xapaktepucTurku (PBITIO)

Enuauia
H3MEPCHHA

KonuecTBo

He yyce vem om 0 do 14 pH [JTamyuuk
INEKMPONPOBOOUMOCINY € OUANAIORAMU USMEPLHUA
ne yorce wem om 0 0o 200 mxCm; om 0 0o 2000
mrCar; om 0 00 20000 aeCas Jamuux
MeMRepamypol ¢ OUANUIOHOM UIMEDEHUS HE YIice
vem om -20 do +140C Omoensnvie damuuxki.
Hamuur onmuveckoit nromnocmiu 525 Hm
Axceccyapwr. Kabeno USB coedunumenvuuiil
3apsonoe yempoticmeéo ¢ kabeaenm miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy Kpamxoe
PYKOGOOCHBO NG dKCnIyamayuy yuppoeo
rabopamopuu Habop ratiopamoprot ochacmxy
Ipozpammnoe obecnevenue Memooduueckue
pexomenoayuu ne menee 40 pabom Haruuue
pyeckosiapinoco catima noovepicxu Haauuue
GUOCOPOAUKOSE.

uposas

rabopamopust 1o
buosoeu
(yyenutecKai)

Obecneuusaem spvinoanenie 1abopamopuelx padbom
Ha YPOKGX HO Ouer02uU 6 OCHOBHON WKOAE U
MPOEKIHO-UCCACO0BAMENBCKOH QESMETbHOCHMU
yuawquxes. Kommexmayua: becnpogoonot
Myapmudamyur no 6uorozuu ¢ 3-10 6CMpoeHHbIMU
samuukamu. Jamyux GAANCHOCMU ¢ OHANA30HOM
wzmepenun 0. 100% [Jamuux oceeuwjennocmu ¢
AuanazonoMm uimeperus ne yce vem om § 00
180000 ax damuux pH ¢ duanazonom uimepenus e
yoice wem om 0 00 14 pH Hamuux memnepamypel ¢
OUGRAZOHOM U3MEPeHIst He yoce wex om -20 00
+140C Jamuux mexnepamypol OKPYIHCAIOUEU
cpedor ¢ QUanU30HOM UIMEPEHUA 1e Yoice HeM On -
20 00 +40C Arceccyapur: 3apsonoe yempoiucmeo ¢
rateaem minilUSB USB Adanmep Bluetooth 4.1 Low
Energy Kpamkoe pyr0o800Cmeo nO IKCRAYUmaliu
yugposoii rabopamopuu upposas eudeoramepa ¢
MEM@ILTUYCCKUM WMAMUBOM, pa3pewienie He Mernee
0,3 Mnuxc Hpoepavmnoe obecneuerue
Memoouueckue pexomenoayuu ne mernee 30 pabom
Vnarxoexa Haiuutie pycchoaszpiynozo cauina
ROOOEPHCKY, HATUYUE GUOCOPOIUKOE

66.00

HanmenoBanue
pazaena:

"' 10IOJTHHTENBHOE
obopynosanue”

ObpazosamenbHblil
Habop 05 u3yHeHUs
MHO2OKOMNOHEHMNBIX
pPO6ONONIeXHUYECKUX
cucmen u

Obpazosamenvipili Habop OoadceH ObiNe
ApeOnAsHaYer 015 UsyweHust pobOmoOmexHuLecrux
MEXHOA02UTL, OCHOG UHOOPMAYUOHHBIX MEXHOAO2UL
U MEXHORVUL RPOMBIICHHON AGMOMaMUSayu, a
MAKHCe MEXHON02UI NPOMOMUNUPOBARUS U

WL,

22.00




n/n

HaumeHoBaHHE
oGopynosanms
(PBI1O)

KpaTkune npuMepHbI¢ TEXHHYECKME
xapakrepuctinkn (PBIIO)

Eanuuna
uiMepeHun

KonuecTro

MAHUMVIAYUOHH BIX
DOOCHIOG

acQumueHo20 npouseoocmea. B cocmas nabopa
OOANCHBL BXOOUMB KOMANEKMYIOULUE U YCMPOUCMEA,
obaadaonjie KOHCMPYKMUBHOU, annapamuo 4
NPOZDAMMHOT COGMECIMUMOCIILIO OpY2 ¢ Opyeom. 1)
Kounaexm kOHCMPYKMUGHBIX 3AeMENMOE U3
MEMAIAG U RAACMUKA Oas cOOprU Mmooenel
MAHUNYARYUOHHBIX POBOMOG € Y21060U
KUNEMAMUKOT, NAOCKONAPAANEAbHOT KUHEMAMUKOY,
Delta-xunemamuroti. 2) HumenzexmyaioHviii
CepeoOMOOYNL ¢ URMESPUPOBAKHON CUCTIEMOTU
yupaarenus - He menee 7uim. Cepsomooynb
QoudiceH 061a0ame UHMESPUPUEAHHOT CUCHIEMOU
ynpagaenus, obecnevusaiouet 0GpaAmMYIO C643b UIU
KOHMPOIb HAPAMEMPOS - HOTONCEHUE BANQ,
CKOPOCMb BPAWEHUS, HAZPYIKA HPUE0DA, A MAKICE
ofiecneynearowest GOIMONCHOCMb
nOCACO0BAMENLHOZG NOOKTIOYENUS OpYy2 € OPY2OM U
VIPUBAEHUS CEPEOMOOYIAMU NO
ROCAe006AMETbHOMY RONYOYIIEKCHOMY
acunxpornomy unmepeticy.  3)
Pobomomexnuyeckuti KOHMpoaaep,
npedcmasasiowuti co60i MOOGYRLHOE YCMPOUCMEO,
grmIoHaIouee 6 cefist QOHONIAmMHubIL
MUKPOKOMABIOMED 015 GBINOAHEHUS CLONCHBIX
GBINUCTUMENbHLIX OREPAYUT, Hepudepuiinbil
KOHIMPORAED 045 YRPUGRE U BHEUHUMY
yempoticmeamu u nAamy pactuupenis O4R
nooOKwoRenuA eHewnux yempoticms. Mooyau
POBOMOMEXHUNECKOZ0 KORMPOINEPA OOAMHCHbL
06Ra0aMb OOHOBPEMENHOI KOHCIMPYKMUBHOT,
annapamuoil U HpoepaAMMHOU COBMECHTUMOCIBIO
opyz ¢ Opyeom. Pobomomexnuueckuii KOHMpPOLEp
SoAdCEeH YOOBIeMBOPANG MEXHUYECKUM
XAPAKXMEPUCHIUKAM. KO1-GO S0P 6CMPOEHH020
MUKPOKOMAbIOMED - He Menee 4, makmosas
wacmoma s0pa - ne menee 1,2 [Ty, obven O3Y - ne
wvenee 512 M6, naruuue unmepdpeiicos - SP1, 12C,
J-wire TTL, UART, PWM, yucposeie - ne menee 16
Wi 1t AHATOZ08bIE NOPMIBL - HE MeHee § wim O
HOOKTIOYEH YS! GHEHIHUX YCMPOUCME, 6CMPOEitHbIl
muxpogpon, a maxace WiFi wru Bluetooth oas
KOMMYHUKAYUU CO BHEUHUMYU YCIPOTICMEAMY.
PobomomexnHuveckuti KOHMpOoRIep 00NHCen
ohecnevneams 03MONCHOCHb MPOZPAMMUPOSAHUA
¢ nomowywio cpedcme azeiroe C/C++, Python u
ce0600n0 pachpocmpanaemoti cpedwi Arduino JDE,
a MmaKxce YRpagAeHusi MOOeIAMU




n/n

HaumeHosanue
obupynOBaHUA
(PBITO)

Kparkse npuMepHble TEXHHYECKHE
xapaktepucrTuku (PBIIO)

Eauuniua
H3MepeHus

KoauueerBo

POBOMOMEXHUNECKUX CUCTIEM C HOMOULBIO CPEObl
ROS. 4) [Ipocpasamupyesmuiii KOWMPOAAep - He
menee [wm. MTpozpavyupyempiit Kormpoaiep
donsicen npedemagasims coOOU GLIMUCIUMEALHbIH
MO0V, 06AA0AIOWLM YUDPOCHIMU RODMAMY - HE
MeHee 8 wim U aHa0208bIMU ROPMAMU - He MeHee
16 wm, unmepepeticavu UART, [2C,SPI, TTL, a
maxxce modyiem 6ecnpogodol Cés3U mund
Bluetooth uau Wiki Oaa cozdanua annapamso-
Npo2paMMHBIX peterut u "ymrorx/cmapm”-
yempoiicme 0as paspabomyu pewenuii "Humepuem
seujeit”. 5) Inama pacuiuperus
NPOZPAMMUDYEMO20 KORMPOAEpd — He meHee Jun.
ITnama pacwuperiua doascna obecneuusants
BOIMOHCHOCHL HOOKAIOUEHUA YHUBEPCALbHOZ0
GHIYUCTUMEALHO20 MOQYIA K CEmU NOCPEOCHIBOM
unmepgpeiica Ethernel. ITnama paciuupenus
QonHCHA 06Aadams nopmamit 6600a-6bl600a O
HOOKMIOUEHUA YUPPOBBIX U AHATOZ0BbIX YCMPOUCIE
— we menee 40 wm, unmepgpeiic SPIu
GOIMONCHOCTIBIO NOOKTIOYEHUA BHEWHEU KUPMb!
navamu. 0) Mooyab mexHu4ecko2o 3penus,
npedcmasasionuil cofoli yempoticmso va baze
ELIYUCUMEABHOZ0 MUKPOKOHMPOAAEpa U
UIMe2PUPOBANHOT Kamepsl, obecnedusaroujee
pacnosnasanue npocmeiiuix u3ofparcenull Ha
MOOYA€e 3G CHem COGCMBEHHBIX 8bIYUCAUMENLHBIX
soavodcHocmeti - He menee luem, Mooy
MEXHUYECKO20 3PeHLs 001dceH obecne usams
GOZMONCHOCHTE KOMMYHUKAYUY ¢ AHATO2UHHBIMU
MOOVAIMU NOCPEICMEOM WUHbI HA Da3e
nOCRRO06AMENLHOSO UHmMepgecd ¢ Yeroio
Oanereiiuiet] nepedayi pesyabmamoe UIMeper
Zpynnol MOOYIel HA yRPASAAIouee BblHUCIUMEILHOE
YCMPOTCMEO, NOOKNIOUEHN0E K OQIHOU WUHE.
Mooynb mexHUHeCKo20 3penus OONHCEH
0BeCneyUBamp 6OIMONCHOCHb GCYIYeCELINL
HACMPOHKY MOOYAST MEXHUHECKO20 3PeNus -
nacmpoiixy sxkeno3uyuy, baranca 6enozo,
YBEMOPAIHOCMHBIX COCIMABATIOWUX, RAOYAOU
obuapyxcusaesmon vbaacmu uzobpaxcenus,
oxkpyerocmu oBHapyICueaemMon odaacmu
uz0Gpancerus, OIoHCENUE OOHAPYICUBAEMBIX
obracmeti omrocumessro opye opyea. Mooyab
MeXHUYECKO20 3penus doadcer obecneyusams
GOIMONCHOCTb HACMPOURYU HA OOHOGPEMEHHOE
obHapyscenue ne menee 10 paznunitblx OOUNOYHbIX




n/n

HanmcnoBanue
obopynosaHus
(PBITO)

Kparkse npumepHbIe TeXHHYECKHE
xapaxkrepucTuiku (PBI1O)

Eaunuia
H3IMepPEeHHS

Konn4ecTBO|

o0b6vexmog 8 cexmope o030pa, b0 He MeHee 3
COCMABHBIX 0OBLEKMOS, COCMOSAIUX U3 1e menee 3
pasauunelx epaguyeckux npumumusos. Mooy
MeXHUNECKO20 IpeHUs 0oaxced obradame
gempoennvmu unmepgeticanu — USB, UART, I-
wire TTL, 12C, SP! 0as komamynuxayuy co
GHEWIHUMU NOOKIIOYAeMbIME Yompoticmeamu. 7) B
cocmas Habopa QOANCHbL BX00UMb YUPposble
UHDOPMAYUOHHO-CEHCOPHBIE MOV,
npedcmagasiouiue coboil yempovicmea Ha base
NPOSPAMMUPYEMO20 KORMPOLAEpa U
uzMepumensHozo aremenma. Lugposod modyne
doaxcen 063a0ame GCIMPOENHHLIM
MUKPOKOHMPOILIePOM (MAKmoeas vacmomd - He
menee 16 My, wiuna oannbix — He menee 8 Koaiimy),
unmeppericamu 048 NOOKNIOHEHUN K BHEUHUM
yempoticmeas: yu@possle U GHAO206b1E ROPMLL, | -
wire TTL, pazvem muna RJ. Lugpposot modyie
doaxcer obecneuueams B0IMONCHOCID
KOMMYHUKAYUU C QHATOZUYHBIMU MOOYISMU
nOCPeOCmEOM WlHb! Ha Basze nocaed06amensHoZ0
unmeppetica ¢ yeavio oatbretiued nepeoayy
PEIVILMAMOG UsMEPeHuli 2pynnot Mooyreu Ha
VYHIPAGAAIOUI L€ 8bIHUCTUMEABHOE YCIMPOUCMEBO,
nOOKmIOYEHHOE K OQHHOT wune. B cocmas nabopa
DOANCHO GXOOUMb. YUPPOBOT MOOYIIL MAKMOBOH
KHOAKY — 1e MeHee Juint, yudposoil Mo0yls
ceemoouoda — e Menee 3uim, Yyudpoeoi Mooyie
KOHYEBO20 NPEPBIBAMENA — HE MEHee Juim,
YUPPNBOT MOOYAb OUNHURG YBEINA — HE MEHEE
Lum, yugposoti modyie RGB ceemoouoda — ne
aenee lum. 8) B cocmas nabopa 00axCHbl
BXOOUMb 2AeMeNnmut 08 COOPKU 6AKYYMHO20
3aX6aMA; BAKYYMHA NPUCOCKA — He menee Tum,
DREKMPOMAZHUNIIbLE KAANaK — He menee [um,
saxyymubill iacoc — nue menee lwm. 9) B cocmas
nabopa OoIMCeH 8X00UMb YueOHbIY KOMRAEKMN,
sraovaougull @ cebs yuetnoe nocobue, Habop
BUbAUOMEK MPEXMEPHDIX ITEMCHIMOE Ol
NPOMOMURUPOSAHUR MOOCICH MAHURYAAYUOHNBIX
poBOmMos, a maroce npoepammnoe obecnevenue 018
pabomet ¢ Habopom. [Ipozpavmnoe obecneveriue
OOAANCHO 0DeCne Usany mpexmMepHyio
GUIYAAUIAYUIO MOOERU MANUNYIAYUOHHO2O poboma
(¢ Y210GOH, nAOCKONApPaLIeAbrol U oeabma-
ruHesmamuxoti) 8 npoyecce pabomul, obecnequsame
nOCMpoenue NPOCHIPAHCIMGERHOU MpaeKmopul




n/n

HaumeHoBanue
obopyaoBaHns
(PBI1O)

KpaTtkue nprMepHble TEXHHYCCKHE
xapaktepucTnkn (PBI10)

Eaunnua ]K
HIMEpPEHHS]

O THUECTBO|

QGUHCEHUA UCHOTHUMETBbHOS0 MEXAHUIMA
MUHURYIAYUOHHO20 POBOMG, BOIMONCHOCHIL
3AQAHUS ROCAEO0EAMEALHOCIIY MOYEK 014
APOXOHCOCHUA HePE3 HUX UCROANUINENbHO20
MEXAHUIMA MARUNYIIHUONH 020 poboma.
Ipozpammnoe obecheuerie QOANCHO
PYHKYHOHUDOBAMY, KAK € OMOEABHOCU 6 8U0E
cpedvl MOORIUPOBAHUN, MUK U & PeXCUMe
MOHUMOPUHZA 6 PEATLHOM 6PEMEHY NPU

ROOKTIOUEHUY MOOERU MAHUNYAAMOPA ROCPEJCMBOM
POBOMOMEXHUNECKO20 KoRmpoaaepa. [ipozpammuoe

obecrnedenye 00aXCHO obecnevyusdns
BO3MOHCHOCTHE HOCMPOCHUR 2PADUKOE 3AOAHHBIX U
merygux 0bobuenisx Koopounam
MAHURYAAYUOHHOZO POBOMA, PAGUKOE IHAYEHUH
CKOPOCIER U YCKOPEHUS, 2PAUuKos pACYemublX
suauenui nazpysxu. llpocpavmruoe obecneverue
QOANCHO NO3GOAAMb 3A0ABANTD
ROCTEO08AMERLHOC NEPEOGUICEHUI
ManunyIamopa HOCcpeocmeoM Habopa Komaiod 6
Grouno-epaguueckom unmeppetice. YVuebroe
nocobue CORNCHO COOeNHCAmb MAMePUdivt no
paspalbomxke mpexmepisix Mooeselt MobUiblbIX
pOBOMOG, MAHUNYIAYUOHKBIX POBOMOE C
PAFAULHBIMU MUAGMU KUHEMAMUKY (Y21064R
KUHEMAMUKA, RAIOCKO-NAPAINERAbHASL KUHEMANMUKA,
Oenvma-kunesmamura, SCARA wiu puruancuan
Kuremamura, wiamgopyva Crmoapma u m.n.),
UHCTPYKYHU RO APOEKIMUPOSARUIo pobomug,
UHCMPYKYUN 1 MEMOOURU O0CYUeCMEIeHUs
UHHCEHEPHBIX PACHENOB NPU NPOEKMUPOSAHUY
(pacuemsl 1HAZPYIKU U MOMEHMOS, pacyem
MOU{HOCHIU NPUBDO0E, PACYEM NAPIMEMPO8
KUHEMAMUKY U M. 1.}, UHCHPYRYUU N0 paspadomse
cucmem YnpaeaeHus U npoZPamMMHoO20 06ecneenin
014 ynpagienus pobomamy, UHCMPYKYUU U
MemoOuKy NO papabomye CUCem YnpagreHis ¢
2ACMEHMAMY UCKYCCMBEHHOZ0 UNINELNEKNA U
MAQUIUHHOZ0 OBVYEH S,

Obopyooeaiiue 044
e MOHCMpayu
lonBIMEe (XUMUua)

Cmonux nodvemnoiit. Llimamue
demoncmpayuoiiplil xumuveckuti. Annapam oas
Nposedenus xumuyeckux peaxyui. Habop ona
anexmpoausa oemoncmpayuonnoili. Komnaexm
Mepubix kK046 marozo obwema. Habop gaakonos
(250 — 300 mr Oas xparnenust pacmeopos
peaxmueos). lIpubop 03 onbimos no xumuu ¢
saexmpuieckum morxom (rabopamopnuiid). lpubop

Uuim.
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HaumenoBaHHe
oGopyavoBaHus
(PBI1O)

KpaTkHe npuMcepHbIe TEXHHYECKHE
xapakrepucTuikl (PBILO)

Exunuma
H3IMEDEHHA

Kouuecrao

l

OH WIHOCPAYUY 3GKOHA COXPAHENUS MACCHL
gengecms: cocyd Jandoasma. Yemarnoexa ois
nepezonxu eewjecms. Ilpubop ona norysenus 2a3os.
bans komMOunuposannan 1abopamopras.
Dapghoposas cmynka ¢ RECMUKOM.

(bpazosamesbHotil
nabop no Mexaduxe,
MEXAMPOHUKE U
pobomonmexnuxke

Habop ooraxcen Goime npedHasnaver o
NPOBeOeHUs YHeBHbIX 3AHAMUE N0 UTYHEHUIO OCHOG
MEXAMPOHUKY U POOOMOMEXHUKHU, NDARMUHECKO20
npusenenus 6a306blX IACMEHIMOE INEKMPOHUKY U
CXEMOMEXHUKY, A maKxce Haubonee
PAcApPOCMPAHEHHOT IAeMEHMHOL BA3bl U OCHOBHBIX
MEXHUYECKUX PEUIEH U, IPUMCHAEMBIX NPU
NPOEKMUPOBAHUY U NPOMOMURUPOSAHUL DA3AUYHBIX
UHOCEHEPHBIX, KUOEPHEMUHECKUX U 6CMPAUBUEMBIX
cucmem. B cacmaé nabopa OoaxcHbL 6X00UMs
KoMnAeKmyrowgue u yempoticmea, obaaoaouue
KOHCIMPYKMUGHOU, 2AeKMPUHECKOH, annapamuou u
RPO2PAMMHOU COBMECTIUMOCTbIO OpYE ¢ Opyeom. B
COCMAB HAGOPA QOANCeH 6X00UMb KOMUIAECKM
KOHCIMPYKMUGHELX SREMENINOE U3 MEMALIa 0N
COOPKU MAKCMA MANURYAAYUONHO20 poboma u
KOMATEKNT MEMALAUHECKUX KOHCHIPYKIMUBHDIX
IEMENMOE O COOPKU MAKEMA MOBUABIIO20
poboma. B cocmas nabopa 00iCHbL 6X00UMY
APUBOOU PasIuyioz0 Mund: MOmopel ¢
HIMEZPUDOBAHHBIM WU GHEUHUM CAMYUKOM
HOAOMCEHUS — He Menee 2Uuim, cepeonpuaoo
BoRbUIOL — He MeHee dum, cepEONPUGOD MARbIUl —
He MeHee 2uim, NPUGed ¢ 60IMONCHOCTBIO
VAPABACHUA 6 WA20B0M PEIICUME — HE Menee 2um.
B cocmas nabopa 00RNCHBE 8XOOUMb IAEMEHMbL 015
cBOPKU BAKYYMHO20 3AX6aMA. 8AKYYMIASL NPUCOCKA
— He MeHee Jum, 30eKMPOMAZHUMHBLY KIANAH — He
Mmenee lwm, saryymubili Hacoc — He menee fwm. B
COCUG HAGOPA QONNHCHA 8XO0UMb FNEMEHMHAT
6aza Ons RPOMOMUNUPOSAHUA: NAAMa 014
HecnaeyHo20 NPOMOMUNUPOSAaNUuA, KOMIIEKM
NPOBOOOE PAZTUNIOZ0 MUNA U OAUHBL, KOMPACKM
Pe3uCmapos, KUMRIEKM CEeMOOU00US,
cemucezmermuntil unduxamop, oucnaei HKi-muna,
KHONKY — HE MEHEe Suim, NOMEeHYUoOMempel — He
meree 3uwim, URPPAKPACHBITE OQMUUK - HE MeHee
3wm, YIompazaykosoll Oamuux - He Menee um,
oamuux memnepamypsl - He mernee lwm, oamuux
ocaewenocmu - e menee lum, modyns Bluetooth
— ne menee lwm, modyas HK-npuemnuxa — ne
menee luim, modyae HK-nepedamuura 6 6ude

Hint.

22.00




n/n

HaumenosaHHe
ofopyaoBaHHA
(PBIIO)
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Eauauua
U3MCpEHHS

KoaudecTBo

KHOROUHO2O Nytbma ynpaeaenusi — luwum,
AKRyMynamop — ne mernee lwm, 3apaonoe
yempoticmeo — ne menee Tuwm. B cocmae nabopa
QORNCEH EXO0UME MYTLMUOAMUUK Ol UBMEPCHUA
MeMRePAMypsl U GIANCHOCIU OKPYIICAIOUet cpedbl
— e menee lwm. Mynsmuodamuur oondcen
obradames GCMPOEHHBIM MUKDOKOHMPOLIEPOM
(marxmosas wacmoma - He menee [6 My, wuna
oanuwtx — ne menee 8 Kbatim), unmepgheucamu o1
ROOKMOUEHUS K GHEWIHUM YCmpotcmeam.!
yuhpoeste u anarozosvie nopmel, [-wive TTL,
pasvem muna RJ. B cocmas nabopa 0010icen
BXOOUML KOMATEKIN YHUGEDCATbHBIX

GO UCIUMETbHBIX MOOYREH, NPCOCMABATIOU{UX
coboti bazoeyio naamy, niamy pacuupenus O
Cemesoeo 63aUMOOECMBUA 1 NAANTY NOOKTIOHEHU
CUTO60H nazpy3xu. Bxoodaujue 8 KOMRAEKN
yempotemea ¢oascHsl 061a0ams 00HOBPEMERHOU
KOHCMPYKIMUBHOU, 3TeKMPUYECKOU, ANNAPAMHOL U
NPOZPAMMHON COBMECMUMOCTNBIO OPYE C OpyeoMm.
Bazosan niama yRUsepcaibHo20 GbiMUCAUMERBHO20
MOOYAR DOAKHCHA RPLOCmAsIsny cobot
NpozpaMMUpYeMblil KOHMPOAREp 6 cpede Arduino
IDE uau ananozuunbix c60000H0
pacnpocmpaisiemuix cpeoax paspabomxu. basosas
nrama Q0ANCHA 06Aadamy CMPOEHHBIMU
unmepeticamu 0.1 NOOKTIOYEHUL YUDPOosuiX U
AHATO206bIX YCMPOUCIG, GCRPOCHHBIMU
unmepeheticamu USB, UART, 12C, SPI, 1-wire TTL,
Bluetooth, WiFi. [Inama pacwupenus 00I#CHA
ofecneuusamo BOIMONCHOCHL HOOKTIOHECHUSA
VHUGEPCATBHO20 GINUCIUMENDHOZ0 MOOYAR K Cemu
nocpedcmeom unmepdghetica Ethernet. Ilnama
pactiupen st 00aNcra 06aadame nopmMamMu 66004a-
8b16000 O ROOKTIOHEHUA YUPPOGHIX U QHANOEOGBIX
yempoticms, unmepgetic SPIu eozmoxcnocmuio
nodKmOueH A gnensieti kapmel navamu. {lrama
paciupe st 018 NOOKASOHENUS CUROBOU 1AZPYIKU
COANCHA 0DECRENUBAMb 6OIMOICHOCHTL NPAMO20
ROOKMIOYEHUS, BHCWIHET CUTOB0U HAZPY3KH, 4 MAKCe
pezyiaupyemoti nazpysxku nocpedcmeom PWM
unmepgeiica. B cocmas nabopa dorsicer 6Xx00ume
nPOSPAMMUPYEMBI KOHMPOINED, Obecneduaaowul
BOIMONCHOCTb OCYU{ECMEAME PAZPUOOMKY
NPOSPAMMHOZ0 KOOQ, UCNOAbIVA UHCIHPYMEHMApUil
cpeod pazpabomru Arduino IDE u Mongoose OS u
sizbikoe npocpavmuposanuf C\C++, JavaScript.
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HaumMeHoBaHue
oflopynoBaHMs
(PBI1O)

KpaTrkue npuMepHble TEXHHYECKHE
xapakTepucTHrd (PBIIO)

Eauuuua
H3MepeHHs

Ko/ imuecTRO

TIpoepammupyenrbolit Konmpoep O0AHCeH
00aa0ame ROPMaAMU G178 OOKAIOHEHUA YUPPOBLIX U
AHAN0208bIX YCMPOUCMG, 6CHIPOEHHBIMU
HpOSPAMMUPYEMbIMU KHONKAMY U
INEKMPOMEXAHURECKUMU MOOYAAMU 04
OPZAHUIAYUU CHCIMEMDL PYYHOZ0 YNPAGAEHUA,
BCMPOEHHBIMY BPOZPDAMMUPYEMBIMU CEEMOOUOOAMU
Ot UHOUKAYUU paboyezo pedicuma, GCMPOeHHbIMU
unmepgevcavy USB, USART, 12C, SPI, I-wire
TTL, ISP, Ethernet, Bluetooth, WiFi. B cocmag
HabOpa AOANCEH BXOOUMb MOOYIL MEXUULECKO20
3perust , MpeACmaInIowull coHOU 66INUCTUMENbHOE
VempPOHCME0 CO 6CIPOEHHBIM MUKPORPOYECCOPOM
(koI-80 A0Ep - He MeHee dum, yacmoma A0pa He
menee 1.2 I'Ty, 06wem O3V - ne menee 512Mb,
obves sempoenHoti navamu - He menee 810),
HHIME2PUPOCAHNOU KAMEPOT (MAKCUMATLHOE
paspeutenue uOEONOMOKA, Nepecasaemoo no
unmeppeiicy USB - ne menee 2592x1944 eo0.) u
onmuueckol cucmenoi. Mooyae mexuudeckoeo
3perua 0oadceH 0BAA0AMb COBMECUMOCINIO C
PA3AULHBIMU APOSPAMMUPYEMBIMU KORMPOREDAMU
¢ nomouyeio unmepeiicos - 1-wire TTL, UART,
12C, SPI, Ethernet. Mooyns mexnuuecko2o 3perust
Q0ANCEH ODecne u6anty 6bINOAHEHUE 6CeX
UZMEPEHUN U GBIHUCTEHUTI HOCPEOCIBOM
COBCMBEHHBIX BBIMUCAUMETBIBIX BOIMONCHOCME
gcmpoenHu2o Mukponpoyeccopa. Mooyae
MEXHUHeCKO20 3peHus 00adcer 003adamb
BOZMONCHOCIBIO KOMMYHUKAYUY ¢ QHATO02UYHBLMU
MOOVAAMU ROCPeOCMBEOM UillbL HA Daze
ROCRECOCUMENBHO20 UHMepheticd ¢ Yeabio
OapHeliutell nepeday Pesyibmamos uimepenuu
2pyniet MOOYIEH HA ynpagisiojee GbluUCIumelsiloe
VEMPOUCMGn, ROOKAIOUEHHOE K OaRHOU ULUHE.
Mooyabs mexuuqeckozo spenud 00axcen
abecneuugame HACMPOLiKY pesicumos pabomoi -
Hacmpotixy axcno3uyuy, baraica beaoeo,
YBEMOPAZHOCMHBLX COCTHABAAIOUUX, NAOWAOU
obnapyacugaemoli obaacmu u3obpaxrcenus,
oxpyzrocmu ofnapyxcugaemoti obaacmu
USOOPAINCEHUS, NOAONCEHUE OORUPYICUBAEMBIX
obaacmeti OMIOCUMENBHO OPY2 OPYad, MAUUHROE
obyueriue nApaMempos HelpoOHNbIX cemet Ons
obuapydicerust 00bEKMoS, Hopmy u
JAKOOUPOBAHHBIE 3HAHEHUA OONAPYICUBLEMBIX
mapxepog muna Aruco, pazmepsl 0OHAPYHCUBALMbIX
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(PBIIO)

KpaTkHe npuMepHbIe TEXHHIECKHE
xapakTepuctuku (PBIIO)

Eanuuua
ulMepelus

KoauwuecTro

OKPYHCHOCHEH, KEAOPAMOs U Mpey2oAbHUKOS,
napaMempog KOHMpPACMHOCMu, pAsMepoes,
KPUBUIHBL U RONOJICEH U PACHOIHABAEMBIX TUHU.
Habop odoaxcen obecneuusams 0IMONCHOCHb
pazpabomxu mModenu MobuIbHO20 poboma,
ynpagasemoii 6 FPV-pescume nocpedcmeom
RPOZPAMMIIOZ0 Obecneveriiss Oas HEPCOHANbHO20
KoMHUbIOmepa u MobiisHbix yempoticms na base OC
Android wru I0S, obecneyugmione2o 603MOHMCHOCHb
ynpagneHus MOOUALHBIM POBGOMOM U 6CHPOEHHbIM
MAHUNYASMOPOM ROCPEOCMEOM 2PAPUHECKO20
unmepetica, ruoualowum 6 ceda nabop KHONOK u
nepextiouamedei, Oxcoiicmux, 06aacmo 041
omobpaxcenun 6uoeo. Habap oonowcen
obecneyuBamp O3MONCHOCHb UYHEHUA OCHOS
pazpabomKy nPOZPAMMHBIX U ANNAPAMHbIX
KOMMIEKCOG UHNCEHEPHDIX CUCTEM, PEUEeHUN 8
cepe "Hnmepnem genjeil”, a maxkx#ce peuieruil 6
vbaacmu poGomomexHuKu, UCKYCCMBEHH020
unmerIerma u mawiunnozo obysenus. B cocmas
Habopa oANCHO 6X00UMb NOCOOUE MO UYHEHUIO
OCHOB DAEKMPONUKY U CXEMOMEXHUKY, PEUEIUU 6
cpepe "Humeprem seweti”, paspabomnu u
HpOMOMUNUPO8anuio Mooenet pobomos. B cocmas
HABOPA OOANCHO GXOOUNTL NOCOBUE NO UIYHEHUIO
OCHOE Pa3pabomK CUCEM MEXHUYECKO20 3PeHUA U
INEMEHMO8 UCKYCCHIBEHN 020 UHMENTIEKMA.

ObpazosamenbHbiil
KOHCIPYKMOP 015
MPARPIURH 6R(J HTEO20
NPOZPUMMUPOCUH U €
KOMAIIERIMOM
DamyUKos

PobBomomexHuueckuti Habop npeoHazHayen 0as
HIYHEHUR OCHOG POBOMOMEXHUKY, Oemanet, Y3106 4
MEXQHUIMOB, HEODX00UMbIX 08 CO30aHUA
pobomomexnuueckux yempoticme. Habop
npedcmasnaem cobou KOMIIEKM CIMPYKMYPHbIX
DIEMEHMOB, COCOUHUMEABHBIX INEMEHINOE U
2AEKMPOMEXHUNECKUX KoMmhonenmogs. Habop
RO3GOASIEM NPORAOUME FIKCHEPUMEHNIbL 110
npedmemy Gusuxa, co30acanmb u
APOLPAMMUPORATIE cobUpaemble raodenu, uz
KOMAOHEHMOS, 6X00AWUX 8 €20 cocmag, paboyue
MOOeIU MOOUTBHBIX U CMAYUOHADHBIX
POBOMOMEXHUNECKUX YCTHPOUCTNG C
AEMOMAMUIUPOBANHBIM YRPASACHUEM, 6 TROM HUCAE
NG KORECHOM U ZYCEHUYHOM X0O0Y, d MaxxHce
KOHCMPYKYUT, OCHOSUHHBIX HA UCHOTb306ATIUY
PUBNNYHBIX BUOOB Nepeday (8 MmOoM YUCRE HePEAUHbIX
u 3ybuamelx) a maksce potuazos. Bempoeunvie
Gecnpogoonble cemessie peutenus (Wi-Fiu
Rluetooth), 03MONCHOCMb URMEZPAYUU C
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Konuuectro

becnaamuvim ooaauuvim [10, obecnevusaiom
BO3MONCHOCHb NPARTNUYECKOZ0 UIVHUEHUS
MEXHOAO2UL UHMEPHEMO 8e1Yell U OCHOB
uekycemsennozo unmeanekma. Jbecnewusaemces
BOIMOICHOCHD 0O bEOUHEHUSA HECKOALKUX POBOMOS,
cobpannblx 43 ROOOOHBIX HADOPOS, 6 epyNAL ©
cemeguiM gIaumModeticmeuens. lipedycmompena
ONYHONAIBHASL BOIMONCHOCHD PACUUUDEHUA
OONOTHUMEAbHBIMU KOMAROHEHMAMU (He 8X00aUMU
8 CIAHOAPMHVIO KOMRACKMAYUIO), NO3B0IAIOUUMU
HIYUAMb MEXHUYECKOE 3PEHUE U NPOMBIUIEHHYIO
pobomomexnuxy. [peoycmompena 803MONCHOCMD
pabomut HabGopa ¢ GONOAHUMETBHPLMU OOAAUHBIMU
cepaucamu. Tlpedycmompersr Munumym 06a
APOSPAMMUPYEMBIX KOHMPOANEPA 8 HAACTUKO6bIX
KOPRYCAX, HOZGOIAIOWUX O0HOGDEMENTIO CO30AsAND
2 sapuanma pobomog pasiudHO20 HAIHAMEHUS,
UMEILYUX BOIMONCHOCHb PAGOMb! KAK 8
ROMOKOBOM PEdICUME, MAK U ABMOHOMHO,
MOZEOARIOUIUX Pearusocams obyyernue
HPOZPAMMUPOSAHUIO 8 HECKOALKUX CPEVax
PazpabomKy HA PA3TULHBIX A36IKAX (K npuMepy, 6
cpedax Mblock, Arduino IDE, na azvixax Scraich,
C, Python, micro Python). Kax Munumym ooun us
KONMPOLIEPO8 UMEEHT BCINPOCTIHYVIO ONEPAYUOHHYIO
cucmemy, scmpoenivie Wi-Fi u Bluetooth, nopm 0as
MOGKIOUEN ST NOCAEOOGUMENbHO CUEOUHAEMBIX
gremnux ycmpolicma (ne venee 20 oonospesento
noOKIIOUaeMblX yempoicms). Kak MunumMym oQun
U3 KOHIMPOAACPOS UMEEM BOIMONCHOCNTb
NOHOBPEMEHHOT 3ANUCU He MeHee 8 nPOZPaMM, ¢
BOIMONCHOC IO NEPERTIOUEHUS MexcOy Humu. Kax
MUHUMYM 0OUH UI KOHMPOAREPOEG UMeem
nonnoygemnutil Oucnaeti (IPS), nossorsiowun
8BIGDOUML OAHHBIE C OUMYUKO8 6 6u0e mabauy u
Zpapuroe, a maxdice co30a8amb 6CMPUEHHbIE 6
kenmpoarep sudeouzput. Konuwecmso ceHcopos u
HCHOAHUMEABHBIX YCMPOTUCING, 8CMPOEHHBIX 6 00UH
13 KoHMpOAAEpos, - e menee 10 um. Obugee
KOANUECIMEO FAEMEHMO6 6 Hubope 1e menee 400
wem., 8 MOM YHCAE ROOKTIOUAEMbIE MOOYAN. ~
Bluetooth yodyns, - 0800l OQMYUK AUHUU, -
VALMPAIGYKOGOT OAMYUK PACCIMOAHUSL, - OUMYUK
yeema, - OamyuuK KACAHUs IAEKMPOMEXAN ULECKUU, -
{R MO0YIb, - MOMOP ROCHMOANNO20 MOKU C
PEOYKMOPOM — He Menee 2 wim., - Cepeonpusas, -
nyiem ducmanyuonnoeo ynpaeaenus IR. Habop
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KoauuecTrol

00.a51Cer DblMb YKOMIIEKMOBAH ARKYMYAAMOPHbIMU
bamapesmu. [Ipozpammnoe obecneueriue,
UCTIOABIVEMOE OISl NPOSPAMMUPOSARUA cObUpaembix
PODOMOmex U ecKux Mooeeu u yempoicms,
QONNHCHO Obimb OOCIYANO 048 6eCcnIamiozo
cxauusanus uz cemu Humeprem u nocaedyouje2o
UCNOALIOBUAH US.

Komniuerm rocyobt u
0GOPYOOBAHUA (1A
VUCTIHYECCRUX ONBINOR
(xumus, usuxa,
Buorocus)

L Imamue rabopamoprutii xumuvweckuti Habop
vauwiex [Hempu Habop uncmpymenmos
npenapoganbubx Jodxcrka 0as coveanus seufecms
Cmynxa ¢apgopoean ¢ necmuxom Habop banox
OAR xpanerus meepovix peakmueos (30 — 50 ma)
Habop crasnok (hnaxoroe) 018 Xxparnenus
pacmeopoe peaxmueos Habop npubopox (I1X-14,
[1X-16) [Ipubop oas nonyuenun 2azos Cnupmosra
Topiouee 015 cnupmosox Puremposcarehan Gymaza
(50 wm.) Koaba ronuveckas [laroura cmeriannas
Yaueurka 015 GolRAPUSUHUA (6bIRADUMERLHAA
wawienxa) Mepuvili yuiunop (MIAcmurogsLil)
BRoporka cmexasnuas (maras) Cmaxan
cmerasunwiti (100 ma) Fazoomeoonas mpybra

22.00

Habop OF/END
(xuvus)

B rabop exooam gecst 1abopamoprvie
anexmponnsie 200 2, chupmoska 1abopanmopras,
GOPOHKA KOHUYECKAA, NATOYKA CMERISIHHAA,
npobupra ITX-14 (10 wmyx), cmaxan ebicokuil
nocurom BH-30 ¢ memkolf (2 wimyri), yuauHop
usmepumenoHutii 2-50-2 (cmexaanuslii, ¢
NPUMeEPMOT KPLUUKOLL), wimamug 048 RpoOupor Ha
10 21€30, 3axcum npobUpouNbIl, WNRAMETb-
RoxceqKa (3 wmyxu), Habop GRaKonos Ons
Xparenus pacmeopos i peaxmueos (ofreem
naxona 100 ma - 5 komnrexmos no 6 wmyk, 06vem
gnaxona 30 mn - 10 xomnnexmog no 6 wmyk),
yuAUHOp usMepumenshbii ¢ nocuxom 1-500 (2
wmykty), cmakas gercoxuti 500 ma (3 wmyru),
nabop epueti 015 Mol ROCYOb! (epud QiR Mbinbi
npobupox - 3 wmysuy, eput 045 Melmbs K0a6 - 3
wamyky), xaram Geaviii X/6 (2 wmyxu), nepuanmiu
PEIUHOBBIE XUMUMECKUE CIMOUKUE (2 WiMYKY), 04K
saugumuble, hunemput Gymazicuste (100 wmyx),
copiovee oua cnupmogok (0,33 1). B cocmas nabop
GXO0SM PEAKMUGDL. WHOMUHUH, HCeAe30, COIAHAA
KUCTOM, MEMUAOPANIC, enoadmaneui, AMMUAR,
nepokcud 6o0opoda, Humpam cepebpa u opyzue; 8
obuweti croscHocmu - 44 pazTuHbIX Belecms,
UCNOALIVEMBIX ONA COCMABTEHUS KOMIIEKMOB
PEQGRMUBOS DU NPOGEOEHUU IKIAMEHAYUOHHBIX

L,

22.00 \
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EauHHLA
H3IMCPEHHA

Komnr4yecTBo

IKCREPUMEHMO8 RO KYPCY WIKOABHOU XUMUN.
Pexomenoyemes opmuposams nabop OI'D/END,
RO3GOIICUUN NPOGOOUMb NPAKMUHECKUE 3A00HUA
npu nposederi 06ujezo 20CyOapCmeenHozo
IKZAMENA N0 XUMUY C UCHOTb30GAHUEM
coomeememeyioujel rabopamopuoii nocyowl,
PeaKmueoe, yuebno-0eMoHCmpayUoHnoao
obopyoosanun. fIpu gopmuposanuy
PEKOMEHOYeMCS YYUMbIEaNb (PAKMUYECKYIO
nompebiocms 06pa306aMeTbHbIX 0P2ARUIAYUL,

Hatop OF'3/EID
(huzuxca)

Cocmas Habopa «Onmuvecrue u K6aHMogele
SBAEHUAY - KOPRYC 0C8emMUmMes - ouappazmoi -
YUAUHOPUHECKUE TUNIbL - HAAUBHAS AUN3a = 2
ONMULECKUX DACMEHMA HA CIMOUKE - HPU3MA
MPaneyUeuUOHas - 2 NOAYYUIHHOPA RPOSPAYHBIX -
2 NIOCKUX 3ePKAIA - FKPAH Memaniuueckui - 3
QEPACAMENT ONMUHECKUX FICMEHMOE - NUHEUKU
MUAZHUMHBIE - AUHEUKG NPO3PAYHAL - Ogpocamens
418 uCMOYIUKRa ceemda 2 3a%CuMa KAHYEAIPCKUX -
HCMOUHUK C8eMd - MPGHCHOPMUP - MAGHWEM -
caatio uzobpanxcenuti - UMb - MPAHCROPMUP -
ONMUYECKAA CKAMBA RACHOPM A0MOK 04
xpanenusn Aoxcemenm «Mexanuueckue A6IeHURy -
mena - Mygpma wimamusa - 1and Wmamuea - 2py3
nabopnelii - Kapemrka-6pycoK - CeKyHOOMeEp
INEKMPOHHBIL ¢ OAMYUKAMU - KOMILIEKM YNPYeux
SAEMEHMOEG - MPAHCHODIMUD - MEDHAA NeHMA -
KAIOY CEKYHOOMEpa - OUHAMOMEMPbL - 2DY3bl 2 ¢
KPIOUKOM - KOSPUK - npubop 018 u3y4enus nagenus
meaa - KOMHAEKM 3ANCUMOB - KOAba wnpuya -
wryp 1,5 m, - aunediva - MepHbli YuAuHOp - brox
ROOGUNCHBIL - BAOK HENOOGUNCHBIU - CKUMbA
MEXQHUYECKASA - CMAKAH RAACMUKOGGI Mepitblil -
pLluaz - WMAamue AACROpM AOMOK 0% XPAHEHUs
AONCEMEHM « DAEKMPOMAHUMHbIE AGIEHUAY -
patouee noae - My@ma wmamusa - 0eplHCames -
pesucmopst - xamnd 6 cbope - KamymwKa-momor Ha
OCU - KOMIAEKM NPOGOO0E - AAMAA HA OCHOGAHUU
- KAIOY HG OCHOGAHUU - 2AEKMPOMASIUM HA
OCHOBQHUY - KAMYWKA-MOMOK - KOMAAC -
MUZHUMBL HOXOCO8LIR - MPAHCROPMUD -
HAGCUKOBAA MPYOKA - CMAKAN ¢ HAEPEGamenem -
ROOCMABRA MAZHUMA - KOGPUK ¢ MAZHUMAMU
nacnopm ROMOK /15 XPAHEHUS A0HCeMeNm

« Teniogoie agrenusy - OaLionst - Mawomemp -
KPIQUOK - TOCKYI MAPAU ~ MEPMOMEMPbL -
KPOHWMELIH mepmMoMempa - OCHOGAHUe

Wi,

22.00
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HanvenoBanue
000pPYNOBAHHS
(PBIIO)

Kparkue npuMepHLBIe TEXHHYECKHE
xapaxrepuctaku (PBI1O)

Eaunnua
H3IMEPEHHA

Koauuecrso

KpoHuimetina mepymomempa - sawka lempu -
KQIOPUMEMPUYECKOE MEAO - MAUMED - PEIUNKA
OAHKOBCKAA - ROUAKG OJS MUY - AUHeHKa -
ACUXPOMEMPUNECKAn mabauya - Wmamue - A6 UM
RAHYEAAPCRUU - 2 KPIOYKA MEMUIHYECKUX
RAacnopm 10HCeMeHm

Yuebnaa 1abopamopun
po Hez?pamexmmoeuu

B cocmas exooam: Cencop Tun I ne menee [ wum.,
obecneyugaem 603IMONCHOCMb PEAUCIPAtUL
CUPHANA FAEKMPUHECKOH GKIMUBHOCIU MbILHY
(anexmpomuoeparsmor, IMI). Pecucmpaius
QONNCHA OCYUIECNBARCICA HEUHBAIUBHO, CYXUMU
aexmpodamu. Joaxcna umembest 603MONCHOCHE
KPemienus Kk pyKe Her06eKa, ¥mo O0ANCHO O0d6ame
BOZMONCHOCHL PE2UCMPUDOBANb DAEKMPUYECKYIO
QKIMUCHOCIU Mbllilybl 6 ODRACMU, HAO KOMOPO
pacnoaazaemca kpenrenue. Ilpu nanpasxcenuu
Mbllbl 00axcHA Gbimb 0becnedend 603MONCHOCMb
HADMOOCHUA RYHHOCTNU CUSHAIA (M. €. NPUCYMCmBUe
OMTI}, npu paccaabaenvu Mulitiybl - ee
omcymcmeue. Cencop Tun 2 ne menee | uwm.,
00ecHe UGdem BUIMONCHOCb PESUCMPAayUU
cuznaia pomonremussozpammul (PIII)
ONMUHECKUM RYIIEM, 30 CHEM USMEHEeH U
OMPANCEHTIOZO OM KPOBEHOCHBIX COCYO08 C8ema,
00beEM KOMOPLIX USMEHAEMCS N00 6030eUcmeuem
nYAbCoGoT 8oaHbL CeHcop 00adiceH Buimb
obfecneten GOIMOICHOCIbBIO KPENIEHUS K
nodyueurxe nateyd yesogexa. Cencop Tun 3 ne
smenee | wm., obechewusaenm 603MONCHOCTE
PeUCHPAYHY CUSHALA 3AeKMPORAPIUOZPAMMb!
(3KT) ne unsasusneiy cnocobom, pezucmpayuu |,
I u Il omeeoenuii. Cencop Tun 4 ne menee | wm.
ofecneuusaem 803MOICHOCMb. Pe2UCmpayuu
cuznara Koxcno-2aibeanuveckol peaxyuu (KI'P),
DECUCIPAYUA KOMOPOZO OCYHECMBARemCsa Ha
HOCHOSIHHOM MOKE, NOOKTIOHEHUA K METY HeA08eKa
¢ nomoweio cyxux anexmpodos. Cencop Tun 5 ue
menee 1 wim., ofecnevusaem 603MONCHOCIb.!
DE2UCPAYUY CUSHARA ITEKMPULECKOU AKMUCHOCIU
mozea (33) ¢ nomoysro CyXxux HEUHEAZUGHbIX

AEKMPOO0G; PCUCMPAYUY DAEKMPUHECKOU
akmusrocmu pasnsix doneti mosea. Cencop Tun 6
ne ameree I wim., obecnevueaem 6OIMONCHOCHIb!
pecucmpayuy cuznana Koaebanus 2pyoHou Kiemxu
(Cencop Quixanus);, onpeceaeHus Yacmoniol
oeixanus. Yempoticmso oaa chopa oaunuix om
CeHCOPO8 U NEPEOAYl Ha NEPCOHARBHLLU
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n/of

HaumenoBanue

000opyI0BaAHAA
(PBI1O)

Kpa'nme NMpHMEPHDLIC TEXHHYCCKHE
xapaktepuctuxkt (PBIIO)

Enuunua
M3MCPCHHST

OMIHHYCCTBRBO

KOMABIOMED 0Decnevusaem oIMoxcoches coopa
QaHHBIX O ROOKAIOYEHHBIX K HEMY CeHCOPos U
omnpagry noayueruvix oannvix Ha IK
HTooxmouenue yenmparvrozo modyia k [K doricno
ocyugecmeanmoca ¢ nomowysio USB-xaben.
Yempoticmso das cbopa dannbix OOAHNCHO UMEMb
eanvaanueckyio uzorayuio om I1K, obecnevusamo
BOIMOHCHOCHD DOHOBDEMEHHOZ0 NOOKONEHUA
gniome 0o 4 cencopos. Kaooelli us 6xe008
Yempoticmea 0ast c6opa 0anubix OOANCHO UMEMD
PAUIBEAHUNECKYIO H30AAY IO (vbecnederue
MEHCKAHAALHOU 2ATbEAHUNECKOT UIOAAYULL),
[ookmouerue cencopos kK Yempoticmey 0 cbopa
OAHHBIX VCVIHECINBIARENICA C ROMOUbIO
cneyuatuuposannbix pasvemos muna LEMO,
0becnesusaiouux NPABURLHOCMb NOOKIOYEHUA
pazvemd u CHUNCQIOUJUX PUCK CAYHAUHO20 KACAHUA
PA3BEMOE IMOKONPOSOORIUX HACHEH, 4 MAKMHCE
0becReuusaoWUx 3auUmy om
HECAHKYUOHUPOBAHH 020 NOOKMOHEHUA K
npouzgonsHbiv yempoiicmeas. Modyae «Kronkay
He menee | wm., obecnequgaenm 603MONCHOCHTb!
pazyenmiu peaucmpupye.ubzx cusraros. Koauwecmea
pazMenaembix COCMOAIUI CUZHaia GONICHO Bbinty
He Menee 3-X paziudnblx kamezopuh.  Ycempoticmeo
OAR PecuCmpayiy ApMepUwibio20 OGENEHUsN He
aenee I wm. Memoouueckoe nocobue, komopoe
dondicHo codepxcams ne menee 30

NUBOPAMOPHBIX/ NPAKMUYECKUX/ 0eMOHCIMPAYUCHHbIX
pabom.

[{udpposas
rabopamopust no
SROAOSHU

O6ecnexusaem npogedernue y4ebH020
IKONO2UHECKOZO MOHUNIOPUREA
uncmpymenmanotiovu memooawu. fHabop
NPUMEHACINCS APU UYMEHNUU IKO02Ul, OUORO2UY,
XUMUM, 2e0EPaghuy U NPUPoOOREOerUs], a MaxKme
018 UHOUBUOY@ILHBIX UCCALO0BANNA U NPOEKMHOU
OEeRMEAbHOCTHIU WKOABHUKOG. KOM?’L’TeKma?,{ME.‘
Becnpo6oonoti Myremuoamyur H0 3K0102UHECKOMY
MOHURIOPUHZY € 8-10 6CTPOEHHBIMU QQMYUKAMU.
Hamuux Humpam-uonoe Jamyux Xiopuo-uoHos
Hamuux pH ¢ ouanazonom Usmepenus He yoce Hem
om 0 0o 14 pH Jamuux saascnocmu ¢ SUANAa3onoMm
wzmepenus 0... 100% Jamyux oceewyennocmu ¢
OuanazonoM usmepenus ne yoice yem om 0 do
180000 nx Jamuux memnepamypst ¢ OUARAZOHOM
usmepenus ne yorce wem om -20 do +140C Jamwux
INEKMPOAPOSVOUMOCINU C OUANAZOHAMYU UIMEDEN U

228 (8

22.00




n/n

HanmenoBanue
oDopyI0BaHHA

(PBIO)

Kpatkne npuMepHbie TEXHHYECKIE
xapaktepucTukn (PBI1O)

Eavuuma
U3MCpPCHHS

KoanuecTBO

ne yoice wem om 0 9o 200 mxCu; om 0 do 2000
mxCum,; ont 0 0o 20000 mxCym Jamyux
meMnepamypbl OKpYIcaoweli cpedul ¢ OUANa3soHoM
uzmepenus ne yoice wem om -20 0o +50C
Omodenvrble Oamuuxky ¥ Myrbmuoamyuxy: Jamuuk
38YKU ¢ PyHRYUET UHMESPUPOBAHUA ¢ OUANAZOHOM
uzmepenus yacmom ve menee wem om 50 'y do 8
xl Yy Jamuux 61axH0cmu NOHEHL € OUANA30HOM
uzmepenus e yoce vem om 0 0o 50% Jamuux
ORUCHU Y2Repoda ¢ OUANA3IOHOM USMEPEHUS He YIice
vem om 0 0o 1000 ppm Myaemudamuux
ORMUYECKOT FUOMHOCINUY H MYMHOCIU CO
gempoennvLy oamuuramy: Jamyux onmudeckoi
naomuocmu 470 Hm ¢ duanazonom usmepenus om 0
oo 2 D Jamuux onmuveckoti nromnocmu 525 v ¢
Quanazonom usmepenus om 0 do 2 D Jamuux
onmuueckon naomuocmu 630 Ha ¢ duanazonom
wamepenust om 4 0o 2 D Hamuux mymuocmuy
pacmeopos ¢ duanasonom usmepenus om 0 00 200
NTU Axceccyaper: Kabeas USB coedunumenerolit
(2 wm.) 3apadnoe yempoucmso ¢ kabenem mini USB
USB Adanmep Bluetooth 4.1 Low Energy
Cmepoicentb OAR 3AKPENIERUA OAMHUKOE 6 Wmamueae
Kpamxoe pykoso0cmeo no sKCAIyamayuy
yuposoit rabopamopuu {ipoepammioe
obecnevenue Memoduuecxkue pexomendayuu ne
menee 20 pabom Vnaroska Hanuvue
PYCCKOAZBINNO20 CAUMA ROOOEPICKH, HALUHUE
BUACOPOAUKOB.

Hugpposus

rabopamopus no
puzuonocuy
(npohuiabrblil Yposeis)

Obecnevusaen NpoGederiue UCCAEO0BAH U NO
(DYHRYHOHUPOGAH IO HEN0GEHECKU20 OPZANUIMA.
Komnaexmayusi: Becnpo6oonol Myasmudamyuk Ho
(pusUORO2UY C 5-F0 BCIPOEHNBLMU OAMHUKAMU.
Hamuux apmepuaibro2o oasienus (0...250 ux pm.
cm.) Jlamyuk nyRoca ¢ Ouana3onom UMepenus He
yoice uem om 30 0o 200 yo/mur Janriux
memnepamypol mead ¢ SuanazonoM uaMepenus ne
yaice wem om +23 do +40C [Jamuur yacmomul
ObIXAHUA C OUANAIOHOM USMEPEHUR HE YIICE HeM Om
0 oo 100 yurros/mun Jamyur YCKOpeHust ¢
noxasameamu £2 g; =4 g; +8 g Omoenvuvie
yempoticmea: [Jamuux KT ¢ ouanazonom
usnepenus we yoce wem om -300 0o +300 mB)
amuux curoMep ¢ OUARA30HOM USMEPCHUN HE )IHCe
yea om (0 oo 40 H Jamuux oceewyeHnocmu ¢
OuanazoNoM usMepeHus He yoice yex om U 0o
180000 ax Axceccyapur; Kabeno USB

Wi,

22.00




n/n

HanvmenoBanne
000pYI0BaAHHH
(PBI1O)

KpaTkne npumcpHble TEXHHYECKHE
xapakrepuctuku (PBIIO)

Eaunuiia
H3MepeHRA

Ko 1HuecTBO

coedunumennubill 3apsonoe yempoicmeo ¢ kabenem
minilUSB USB Aoanmep Bluetooth 4.1 Low Energy
Kpamwxoe pyrogodcemeo no 3kCRIVAmaiu
yugpposoti ratopamopuu Ilpoeparymuoe
obecnevenue Memoduuecxue pexomenoayuu re
menee 20 pabom Hanuuue pyceroszbiuno2o cauma
noodepacrku Hanuvue guoeopontxos.

(bopyoosanue 014
CeMoHCmpayu
onbimog ((husuxa)

Komnaexm QeMoHcmpayuoHHoz0o 060py008ans no
husuke CayHcum 0aa NPOGEOEHUA IKCNEPUMENTNOE 8
KAGCCE U HAZAAONO20 USYHEHUA PUIUNECKUX
senenuti. Habop exnouaem ¢ ceba: limamus
demonempayuonnslil Cmoaux no0veMusil
Manoxemp H#CuOKOCMHOT OeMOHCMPAYHOHHBIU
Kamepmon na pesorauciom sawjuxe Hacoc
garyymHuiii ¢ snekmponprieooom Tapeara
sarxyymuaa Bedepro Apxuveoa Oznuso 6030yuinioe
Hpubop 015 Oemoncmpayu OG6AEHUA 6 HCUOKOCTU
Hpubop 013 OeMoncmpayd ammMocQeprozo
dasrenus (mazoebypacrue noaywapus) Habop mei
paesnozo obvema Habop men pasnoit macewt Cocyos
coobwarowuecs Tpyora Hetomona Lilap Hackann
[iap ¢ konsyyom Luaunopsi cEUHYOGeIE CO CMPYEOM
Hpubop Jlenya Maznum oyzoobpazneiil
dexoncmpayuonneiti Maznum noaocosoli
oexoncmpayuonnut (napa) Cmpeaxku MazHumHbste
na wmamusax Habop 0eMOHCMpayuonHbill
“Inexmpocmamura’ (3nexmpockonst (2 wm.),
cyamart (2 wim.), nAI0YKA CMEKIVIHHAA, AATONKA
IGOHUMOSAS, WMAMUEb! W30aUpYIoUue (2 wm.)
MawuMa 31eKkmpohOPHAR Ul BbICOKOBOILMHbLY
rcmounux Komwiexm nposooos Juuna: 500 mm - 4
wm , 250 mv - 4w, 100 mm - 8 wem., Hasnauerue:
0151 HOOKTIOYEHUST OEMOHCIPAYUORHBIX NPpubopoe u
060PYOOBARUA K UCIOYHUKY 10K, 0if cOOpKU
AMEKMPUHECKUX Yenel, BRIOYAR INeMeTMbl U3
patomuer "TTocmonnnsiii 3nexmpuyeckui mox"”

wim.

22.00

Muxpockon yuposou

Tun muxpockona: 6uorozuveckuti Hacaoxa
MUKPOCKORnQ: MONOKyAApras Haznavenue:
rabopamopHbilt Memoo ucciedo8anus: ceemaoe
nose Mamepuais ONMUKY. ONMUHECKOE CMEKA0
Veeaunenve mukpockona, kpam. 64 — 1280
Oxyaaper; WFI16x Obvexmuent: 4x, 10x, 40xs
(ROORPYIHCUHEHHBI) Pesuabsepras 20106KaA. HA 3
obvexmusa Tun nooceemxuy. 3ePKALO ULU
ceemooucd Pacnonoxcenue nodceemiu. GepXHii u
Hudicnsaa Mamepuaa kopnyca: memann
Hpedmermuorii cmoiux, mm. 90 Hemounux

22.00




n/n

HauMeHoBaHue
o0opyaoBaHus
(PBI1O)

KpaTkue npuMepHbIe TEXHHYECKHE
xapakTepicTuxky (PBI1O)

Exuunna
H3MEPEHUA

Koau4ecTRO

numarnun. 220 B/50 'y Yucno mecanuxceneii: |

Hanmvenosanue
pasjea:
"KoMnsrotepHoe
obopynosaHue”

Muozoghynuryuonannioe
VCMPOBCmeo

fnpunmep, CKaHep,
Konup)

Tun vempoiicmea: Muozoghynryuonasonoe
yempoticmeo (MDY), [leemnocme newams. yepro-
Genasn, Texuonozus newamu: 3nexmpozpaguueckas
(razepras, ceemoouvonas);, Dopmam nevamu. ne
menee A4; Tun ckanupoeanua:
npomANCH il naanuemubili, Bosmoocnocme
cranuposanus & opmamax: He meree A4; Cnocob
nookowenun. LAN, Wi-Fi, USB

Ui,

22.00

Hoymévk

Dopm-parmop: noymoyx; Pamep duazonaiu. He
meHee 15.6 Owiimos, Paspewernue sxpana: Full HD,
Quad HD uau Ultra HD,; O6wuii 06vem
VCIMUHOBAECHIOU ONEPATRUGHION RAMAMU. HE MeHee &
[baum,; Marcumarvrbiii 00wuii nodoepocusaemulli
0bver anepamuskol naMmsamuy. He MerHee [6 T'oaiim;
Obwenm SSD naxonumens. ne menee 240 I'datim;
Becnposoonas cesize: Wi-Fi; Koauuecmeo
gcmpoennstx 6 kopnye nopmoé USB.: ne menee 2, uz
Komopuix ne Menee 1 oonvicno Goime USB sepcuu ne
rudice 3.0, Paszpewenue 636-kamepsi, Mnuxcein. 1e
menee 0.3, Bempoennorii munpoghon, Knasuamypa ¢
PACKAQOKOU # MAPKUPOBKOU KIA6UL
OWERTY/MIIVKEH: ITodoepacka cmandapmos
becnpoeoonoi ceaszu: 802.11a/b/g/n/ac,
[Ipouzeooumesnrocme npoyeccopa (IHAYEHUE
norazamenn « CPU Marky no mecmy «Laptop &
Portable CPU Perfomance »
attp./www.cpubenchmark net/laptop. htmi). ne
menee S000 edunuy, Haruvue manunyaamopa
Mbyllib 6 KoMmnaexme. oa;, Yemanogaennad
OHEPAYUOINAR CUCIEMU C 2pajhuteckum
ROAbIOGAMEALCKUM URMEDEHETCOM, CBEDEHUN O
KOMOPOM GRAIONEHST 8 €OUNBLL PEECTND DOCCUTICKUX
Hpo2pamy A8 JNCKMPOHHBIX BLIYUCAUMENbHBIX
Mawui u 6a3 Oguubx, YemanogaeHHbill nakem
ohuCHO20 NPOSPAMMICZ0 0DecneyeH s,
COBMECHIUMO20 C YCMAHOBAERHOT ONEPAYUOHHOU
CUCMEMOT, CBEOCHUS O KOMOPOM GKIIOUEHD! 6
eOUNBLU peecmp POCCULICKUX NPO2paMM OlA
SACKMPOHHBIX GOIYUCAUMEAbHBIX MAWMUH U 6A3
OQHHBIX.

66.00
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