POCCUMCKAS OEJIEPALIA
Anvunuctpanus JIeHHHrpaackoi odnactu
KOMUTET

OBLIET'O U ITPOPECCHOHAJIBHOI'O ObPA30OBAHIA
JIEHMHI'PAJICKOU OBJIACTHU

PACHOPAKEHUE
15.02.2024 Ne 365-p

’7 00 yrBep:KIeHHMH HHPPACTPYKTYPHOIO JTUCTA ‘\
JJISL OCHAILleHUsI 001e00pa3oBaTe/IbHbIX Opranusauuii JIeHnHrpaackoiu odaacru,
PACIOJIOKEHHBIX B CeJIbCKOH MECTHOCTH M MAJIBIX FOPOAaX, HA 0a3e KOTOPbIX
IUVIAHMPYETCS OTKPbITHE HEHTPOB 00PA30BAHUA €CTECTBEHHO-HAYYHOM U
TEeXHOJIOrHYecKoil HanpaBJjeHHocTeld « Touka pocra» B 2024 roay

B nemsx cozmanus u (QyHKIMOHMPOBAHMS LIEHTPOB OOpPa30BAHMS ECTECTBEHHO-
HAay4YHOM M TEXHOJIOTMYECKOW HampaBieHHocTed «Touka pocra» (manee — LleHTp) B
pamkax peanusauuu ¢eaepanbHOro mnpoekta «CoBpeMEeHHas IIKOJIa» HalMOHAIBHOTO
npoekta «OOpa3zoBaHue» Ha TeppuTopuu Jlenunrpazackoit obmactu B 2024 roay, B
COOTBETCTBUM C NMUCbMOM DenepaibHOr0 roCyIapCTBEHHOIO aBTOHOMHOIO YYPEKICHUS
«lleHTp NPOCBETUTENBCKUX HHULMATUB MuHHCTEpPCTBA NpOCBelleHUuss Poccuiickon
Oeneparun» ot 08.02.2024 Ne 100/0802-29 «O cooTBETCTBUU HHPPACTPYKTYPHOTO JIUCTA
eauHou TexHosiornueckon cpeae HITO»:

1.  VYrBepaurs UHPPaACTPYKTYPHBIN JIUCT TUISL OCHAILIEHUS
0011e00pa3oBaTeNbHbIX OpraHu3auuid JIeHuHrpaackoil o07acTH, pAacMOJIOKEHHBIX B
CEJIbCKOM MECTHOCTM M MajbIX ropojaax, Ha 0a3e koTtopbix B 2024 ronay miaHUpyeTcs
otkpeiTHe LleHTpoB, 000pymOBaHNEM, PACXOIHBIMH MaTepuaIaMH, CPEACTBAaMH 00ydeHHUs
Y BOCIIUTAHUS COTJIACHO MPUIIOKEHUIO.

2. KOHTpOIIb 3a UCIIOJIHEHNEM HACTOSIIETO PACIOPSKEHHS OCTaBIIAI0 3a COOOIA.

[IepBb1it 3aMecTUTETD % ommren s Mexcenoueran e coerons o omero.
By [IOKymeHToo60poTa MpasuTenscTsa JleHnHrpaackoii obnacti
IpecenaTeNnss KOMUTETa N.A.TonyGes

CepTuchnkat: 00DC96B515C0B10853B28A9856DABA2BES
Bnageneu: lony6es Unbs AnekcaHgposuy
[OeiicteuteneH ¢ 30-03-2023 go 22-06-2024
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“”y NEHWUHIPACKOH
= OB/IACTH

[okymeHT co3aaH B anekTpoHHow dopme. Ne 365-p ot 15.02.2024. NcnonHutens: BacunbeBa Hapgexaa BuktopoBHa
Ctpanuua 1 u3 21. CtpaHuua cosgara: 15.02.2024 10:46



HNudpacTpyKTYpHBIH JHUCT

[Ipunoxenue
K PacopsHKeHUI0 KOMUTETa 00IIero
1 Ipo(hecCHOHaTBFHOTO 00pa30BaHUS
Jlenunrpanckoi obmactu
b1.02.2024  Ne

365-p

n/n

HaunmeHnoBanue
odopynoBanus (PBIIO)

Kparkue npumepHbie TexHuyeckue xapaktepuctuxu (PBITIO)

Eannnna
H3MepeHust

KoJimuecTBO

HaumeHnoBanue HanpasJieHusi: ""Ooopyoosanue 011 00ue00pazo6amenvHvIX OP2AHUZAUNIL, He AIAIOUUXCS

MaI0KOMNAeKmHubimu'"

HaumeHoBaHue pa3nena:
"EcTecTBeHHOHAYYHAs
HanpaBJIEHHOCTH"

[ ugpposas rabopamopus no
busuxe (yuenuuecxas)

Obecneuusaem GbinonHeHUe IKCNEPUMEHNOE NO MeMAM Kypca
dusuxu. Komnnexmayus: BecnpogoOHOU Mynbmuoamuux no
usuke c 6-10 gcmpoennvimu oamuuxamu: L{ugposoti damuux
memnepamypbl ¢ OUana3oHoM usmeperust ne yoice yem om -20 0o
120C Lughposou oamuux abcorromuoeo 0agieHus ¢ OUana3oHom
usmeperus ve yxce yem om 0 oo 500 xlla Jamuux macnumnozo
1o ¢ ouanaszonom uzmepeHus He yoice uem om -80 0o 80 mTn
V{amyux nanpsasicenus ¢ OUanasonamu Usmepenus He yice uem om
-2 00 +2B; om -5 00 +5B; om -10 0o +10B; om -15 0o +15B
V]amyux moka He yoce uem om -1 0o +1A4 JJamuux axcenepomemp
c nokasamenamu He menee wem: +2 g; +4 g; +8 g Omoenvhule
yempoticmsa: USB ocyunnoepagh ne menee 2 xanana, +/-10 B
Uxceccyapolr: Kabenv USB coedunumenvuwiii 3apsaonoe
ycempoticmeo ¢ kabenem miniUSB USB Adanmep Bluetooth 4.1
Low Energy Koncmpyxmop 0nst npogedenust 3KCnepumennos
[Kpamxkoe pykogoocmeo no sxcnayamayuu yugposot
lnabopamopuu Ilpoepammmuoe obecneuenue Memoouueckue
pexomenoayuu (40 pabom) Hanuuue pycckossvluno2o caiima
noooepocku Hanuuue sudeoponuxos.

213.00

[ {ugposas rabopamopus no
umuu (yueHuueckas)

Obecneuugaem guinoameHue 1ab6opamopHuIx pabom no Xumuu Ha
VpOKax 6 0CHOBHOU WKOJe U NPOEKMHO-UCCIe008AMENbCKOU
Oeamenvrocmu yuawuxcs. Komnaiexmayua: becnposoonou
WMynLmuoamyux no xXumuu ¢ 3-ma 6CMpOEHHbIMU OAMYUKAMU.
Vlamyux pH ¢ ouanazonom usmepenus ne yoice uem om 0 0o 14 pH
V[amuux 31eKmponpo8oouMocmu ¢ OUana3oHamu U3Mepens He
yorce uem om 0 00 200 mxCm; om 0 0o 2000 mxCm,; om 0 0o 20000
mkCm Jlamuux memnepamypbl ¢ OUaAna3oHoM UsMepeHusi He yoice
uem om -20 0o +140C Omoenvrvie damuuxu. Jlamuux
onmuueckou npomuocmu 525 um Axceccyapwi: Kabeno USB
coedunumenvhwiil 3apsaonoe ycmpoiicmeo c kaberem miniUSB
USB Aoanmep Bluetooth 4.1 Low Energy Kpamkoe pykogsoocmso
no sxcnyamayuu yugposoi radbopamopuu Habop nabopamophoti
ochacmku IIpoepammnoe obecneuenue Memoouueckue
pexomenoayuu ne menee 40 pabom Hanuuue pycckoa3vluno2o
catima noodepoicku Hanuuue guoeoponuxos.

wm.

213.00

[ {upposas nabopamopus no

Obecneuusaem @vinoaHeHUe 1AO0PAMOPHLIX paOOM HA YPOKAX HO

Ouo02UL 8 OCHOBHOU WKOJIE U npOéKmHO—uCCﬂeaO@améﬂbCKOﬁ

wm.

213.00
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Ennnnna
H3MEpPEeHUs

KosanuecTBo|

buonocuu (yuenuveckas)

Oeamenvrocmu yuawuxca. Komnnexmayusa: becnposoonoti
WMYIbMUOAmMyUK no OGUOLO2UU C 5-10 BCTMPOEHHBIMU OAMYUUKAMU.
V]amuuk enasichocmu ¢ ouanazonom usmepernus 0...100% Jamuux
0cseueHHOCMU ¢ OUaNA30HOM uUsMepeHus He yace yem om () 0o
180000 ax Jamuux pH ¢ ouanazonom uzmepenust ne yice uem om
0 0o 14 pH Jlamuux memnepamypul ¢ OUanazoHoM usmepeHus He
yorce wem om -20 0o +140C JJamuux memnepamypuvl oKpyscaiowyels
cpeovl ¢ ouanazonom usmepenus ne yaice wem om -20 oo +40C
Urceccyapul: 3apsonoe ycmpoticmeo ¢ kabenem miniUSB USB
\Yoanmep Bluetooth 4.1 Low Energy Kpamxoe pykoeoocmeo no
brcnryamayuu yugposou aabopamopuu Lugposas eudeokamepa
C MemaniuyecKkum wmamueom, paspeutenue e meree 0,3 Mnukc
IIpoepammmoe obecneuenue Memoouueckue pekomeHoayuu He
menee 30 pabom Ynaxoexa Hanuuue pycckosasviunozo caiima
n000epIHCKU, HaTUYUe UOCOPOTUKO8

HammeHoBaHue pasiena:
" JlomoJIHUTEIBFHOS
oOopymoBanue"

ObpazosamenvHulil HAOOP NO
\MexanuKe, MexampoHuke u
pobomomexHuke

[Habop oonoicer 6bimeb npedHasHayeH 01 NPo8eoeHUs] y4eOHbIX
BaHAMUL NO U3YUEHUIO OCHO8 MeXAMPOHUKY U POOOMOMEXHUKU,
NpaKmuuecko2o npuMeHeHuss 6a308bIX INEMEHMO8 INeKMPOHUKU U
CXeMOMeXHUKU, a maKice Hauboiee pacnpoCmpanenHol
DeMeHmHOU 6a3bl U OCHOGHBIX MEXHUYECKUX PeuleHUl,
NPUMEHAEMBIX NPU NPOEKMUPOBAHUL U RPOMOMUNUPOBAHUU
Pa3IUUHBIX UHIICEHEPHBIX, KUOEPHEMUYECKUX U BCIPAUBAEMBIX
cucmem. B cocmag Habopa 001icHbL 6X00UMb KOMNJIEKMYOWUe U
yempoticmaa, obradaroujue KOHCMPYKMUSHOU, dJIeKMPU4ecKoll,
annapamuoil U NPOSPAMMHOL COBMECIMUMOCMBIO OpY2 C OPY2OM.
B cocmas Habopa 00adtcet 8x00Ums KOMNIEKM KOHCMPYKMUBHbIX
DaeMenmos uz Memanna oas cOOpKu MaxKema MaHunyIAYUOHHO20
poboma u KOMNIEKM MeMALIULeCKUX KOHCMPYKIMUGHBIX
bremenmos 0 coopku makema MoOunbHo20 poboma. B cocmas
HabOPa OOIHCHBL BXOOUMb NPUBOOA PAZTUYHOL0 MUNA. MOMOPYL C
UHME2PUPOBAHHBIM ULU GHEUWHUM OAMYUKOM NOJIOHCEHUSL — He
lmernee 2uim, ceponpueod Oonbuiol — He MeHee 4wuum,
cepsonpuBo0 Mabllli — He MeHee 2um, NpUeoo ¢ 803MONCHOCHILIO
ynpaenenus 8 uwazo8om pexcume — e menee 2wim. B cocmas
HaboOpa O0IHCHBL 6XOOUMb dlleMeHmbl OJist COOPKU BAKYYMHO20
Baxeama: akyymMHas npucocka — He menee luwim,
baexmpomazHumHblll Kianan — He meree 1uim, 8axKyyMHbil HACOC —
ne mernee lwim. B cocmas nabopa 00nxicHa 6xo0ums 1emMeHmuas
6aza 0151 NPOMOMUNUPOBAHUSA. NAama 0 OecnaeyHo2o
NPOMOMUNUPOBAHUS, KOMNIEKM NPOBOO08 PA3TUYHO20 MUNA U
ONUHBL, KOMNJIEKM Pe3UCHIOPO8, KOMNILEKN C8emOoOU0008,
cemuceemMeHmMHbLI UHOUKamop, oucniei JKK-muna, kHonku — He
WMernee Suim, nomenyuomempsl — He MeHee 3uim, UHQPAKPACHbIU
Oamuuk - He MeHee 3uim, YIbmpazeyKoeou 0amuux - He MeHee
3wm, damuux memnepamypul - He menee lwim, Oamyux
ocsewjennocmu - He menee lwm, modyns Bluetooth — ne menee
[wm, mooyne UK-npuemnuxa — ne menee lwm, mooyns UK-
nepedamuuka 6 guoe KHONOYHO20 nyibma ynpasienus — lwm,
axKymynamop — He menee lwm, 3apaoHoe ycmpoucmeo — He MeHee
lwm. B cocmag nabopa 001dicen 6Xx00ums Myabmudamuux s
UMEpeHUs. MeMNepamypol U GIAXCHOCMU OKPYHcalouell cpeovl —

wm.

71.00

[okymeHT co3aaH B anekTpoHHow dopme. Ne 365-p ot 15.02.2024. NcnonHutens: Bacunbesa Hapgexaa BuktopoBHa
Ctpanuua 3 u3 21. Ctpanuua cosgara: 15.02.2024 10:46

NMPABUTENLCTBO
NEHWUHIPAOCKOW
OBNACTH




n/n

HaumMmeHnoBaHue
odopynosanus (PBIIO)

Kparkue npumepHsble Texunyeckune xapakrepuctuxku (PBIIO)

Ennnnna
H3MEpPEeHUs

KosanuecTBo|

He menee lwm. Myremudamuux dondxcer 061a0ame 6CMpoOeHHbIM
WMuKkpoxoumpoanepom (maxmoeas wacmoma - He menee 16 MI'y,
wiuna dannslx — He menee 8 Koaiim), unmepgeticamu ons
NOOKIIOUeHUS, K BHEUWHUM YCMPOUICMEam: yughpogsvie u
ananoeosvie nopmoi, 1-wire TTL, pazvem muna RJ. B cocmas
Habopa 0odiceH 6X00UMb KOMIIEKN YHUBEPCANbHBIX
BHIYUCTUMETLHBIX MOOYELL, NPeOCMABAAIouUX cob0ll 6A308)10
niamy, naamy pacuupenus 0na cemeso2o 83aumoo0eticmseus u
naamy nooOKIOYeHUs: CUNO0BOU Haspy3Ku. Bxodswue ¢ komniexm
lycmpoticmea 001CcHbl 001a0amb 00HOBPEMEeHHOU
KOHCIPYKMUBHOU, dIeKMPUYECKOU, annapamHoll u npocpammHou
coemecmumocmbio opye ¢ opyeom. bazoeas nrama
VHUBEPCATLHO20 8bIYUCTIUMENLHO20 MOOYIISL O0NNCHA
npedcmasiims coOoll NPOSPaAMMUPYeMblil KOHMPOJIED 8 Cpede
Arduino IDE unu ananocuunvlx c60600HO pacnpoCcmpaHsemvlx
cpedax paspabomku. bazoeas niama donxcna odoradamo
6CmpoenHbiMU UHmepgheticamu st NOOKIOYEHUS YUPPOBbIX U
anano2oewix ycmpoiicms, cmpoenuvimu unmepgeticamu USB,
UART, 12C, SPI, 1-wire TTL, Bluetooth, WiFi. I[lnama
pacwupenust 00aiCHA 00eCcneyusams 603MONCHOCHb NOOKIIOYEHUS
VHUBEPCANbHO20 8bIYUCTIUMENLHO20 MOOYIISL K Cemu HOCPeOCMBOM
unmepgeiica Ethernet. [Inama pacwupenus 0oadxicHa obradame
nopmamu 6800a-6618600a 0Jis NOOKIIOUEHUS YUPPOBbIX U
ananozoswix ycmpoticms, unmepgpetic SPI u 6o3moxcrnocmovio
noOKII0UeHUs gHewiHel kapmol namamu. Ilnama pacwupenus 0ns
NOOKIIOUEHUsl CUTIOBOU HA2PY3KU Q0NINCHA 0Decneuusams
603MOJCHOCTb NPAMO20 NOOKIIOYEHUsL 6HEUHEU CUTOBOT
Haepy3Ku, a makdice pe2yiupyemou Hazpy3ku nocpeocmeom PWM
unmepgeiica. B cocmas nabopa oonoicen 6xooumo
npozpammupyemviti KOHMpoJiep, 00ecneyusaouull
603MOJCHOCIb OCYUIeCMEIAMb PA3PaAOOMKY NPOSPAMMHO20 K0Od,
ucnonvsys uncmpymenmapuii cpeo paspabomru Arduino IDE u
Mongoose OS u azvikos npocpammuposanus C\C++, JavaScript.
[ Ipocpammupyemulii KOHMpoJIep 00AHCEH 0OAA0AMb NOPMAMU
07151 NOOKTIOYEHUs. YUPPOBLIX U AHATIO208bIX YCIMPOLICME,
6CTNPOEHHBIMU NPOZDAMMUPYEMbIMU KHONKAMU U
DIeKMpOMeXaHUYecKUMU MOOYIAMU 0I5l OPSAHUZAYUU CUCTIEeMb]
pYYHO20 Yynpasienus, CIMpPOeHHbIMU NPOSPAMMUDYEMBIMU
ceemoouodamu 0Jis UHOUKAYUU PAdOUe20 PedcuMd, 6CMPOeHHbIMU
unmepgeticamu USB, USART, 12C, SPI, 1-wire TTL, ISP,
[Ethernet, Bluetooth, WiFi. B cocmas nabopa oonicet 6xo0umso
WMOO0YIb MEeXHUYECK020 3PeHUsl , NPeOCmasaaiouuLl cooou
sbIUUCIUMENbHOE YCMPOUCMBO CO 8CTNPOEHHbIM
WmuKponpoyeccopom (Kon-60 si0ep - He menee 4wm, yacmoma a0pa
e menee 1.2 I'Ty, o6wem O3Y - ne menee 512M6, o6vem
ecmpoenHot namsamu - He menee 810), uHme2pupo8aHHol
Kamepoll (MakcumanbHoe paspeulerue 8U0eonomoKda,
nepedasaemozo no unmepgeticy USB - ne menee 2592x1944 eo0.) u
onmuueckoli cucmemou. Mooy mexHuuecko2o 3perus O0NHCeH
001a0aMmb COBMECUMOCIBIO C PA3TUYHBIMU NPOSPAMMUDY EMBIMU
KoHmpoiepamu ¢ nomowvio unmepgeticos - 1-wire TTL, UART,
I2C, SPI, Ethernet. MoOynb mexHuuecko2o 3peHus O0JIHCeH
0becneuugamy 6bINOIHEHUE 8CEX USMEPEHULL U BbIYUCTCHU
nocpedcmeom coOCMEEHHBIX GbIYUCTUMENbHBIX GO3MONCHOCTEl

6CpOenH020 Mukponpoyeccopa. Mooyib mexnuiecko2o 3peHust
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0odiceH 061a0ams 803MOHCHOCHBIO KOMMYHUKAYUU C
AHANOUYHBIMU MOOYJIAMU NOCPEOCMBOM WUHbL HA 6a3e
nocnedosamenbHoO20 unmeperica ¢ yenvio OanbHeliuel nepedaiu
pe3ynbmamos usmeperuii 2pynnvl MoOyiel Ha Ynpasisaoujee
BbIUUCTUMENbHOE YCIMPOUCMBO, NOOKIIOYEHHOE K OAHHOU WUHE.
IMoOyne mexHuuecko2o 3peHus 00ICceH 00ecneuugams HacmpouKu
peoicumos pabomul - HACMPOUKY IKCHRO3UYUL, baranca 6enoeo,
1Y8EMOPAZHOCMHBIX COCMABIAIOWUX, NAOWAOU OOHAPYHCUBAEMOT
oO1acmu uz006padicenss, OKpy2Locmu 00HApyIcusaemol ooiacmu
U300padicenuss, Noa0NCeHUe 0OHaApYICUBAEMbIX 0OaACHell
omHoCcUmenbHo 0pye Opyad, MauluHHoe obyyeHue Napamempos
HelpOHHbIX cemell 051 0OHAPYIHCeHUsL 00BEeKmMOo8, hopmy u
BakoOuposanHvle 3HaUeHUs OOHAPYIHCUBAEMBIX MAPKEPOE MUNd
Aruco, pazmepvl 0OHAPYIHCUBAEMBIX OKPYIHCHOCHELL, K8AOPAMO8 U
mpeyeonbHUKO8, NAPAMEempos KOHMPACMHOCHU, PA3MepPO8,
KPUBU3HBI U NOLONCEHUS pacno3nasaemvix tunuil. Habop oonowcen
0becneuu8ams 603MONCHOCHb PA3PAbOMKU MOOeNU MOOUTLHO2O
poboma, ynpasnsemoii 8 FPV-peaxcume nocpedcmeom
npocpammno2o obecnedenus 015 NePCOHAIbHO20 KOMNbIOmepa u
Wmobunvubix ycmpoticme na 6aze OC Android unu 10S,
06ecneuuBaIoneco B03MONCHOCMb YRPABIEHUSL MOOUTbHBLM
pobomom u 6cmpoeHHbIM MAHUNYIAMOPOM NOCPeOCEOM
epaguyeckoeo unmepdbetica, sKnOUAOWUM 8 Cebs HAOOP KHONOK U
nepexouamenetl, O#COUCMUK, 06aacms 051 OMoOpaicenus
suoeo. Habop dondxcen obecneuusams 603MOHCHOCHIb U3YYEHUs
0CHO8 paA3pabOMKU NPOZPAMMHBIX U ANNAPAMHBIX KOMNJIEKCO8
UHIICEeHepHbIX cucmeMm, pewenutl 8 cghepe "Hnumepnem gewei”, a
maxoice pewenuil 8 0oaacmu poOOMOMEXHUKY, UCKYCCMBEHHO20
uHmMenekma u Mawunno2o ooyuenus. B cocmas nabopa oonicro
6X00UmMb NOCOOUE NO U3VHUEHUIO OCHO8 3JIeKMPOHUKU U
cxemomexHuku, peuienutl 6 cipepe "Unmeprnem sewseir”,
paspabomxu u npOMoOmMunUpoO8anuio mooeiel pooomos. B cocmas
HaAbOpa 00IAHCHO 8XOOUMb NOCOOUE NO U3YYEHUIO OCHO8
pazpabomku cucmem mexHu4ecKo2o 3peHust U INEMEeHMOs
UCKYCCMBEHHO20 UHMENIeKMA.

Obpazosamenvhbiil
KOHCIMPYKMOp 0151 RPAKMUKU
10020
NpOSPAMMUPOBAHUS C
KOMNIEKMOM 0amuuKo8

\Pobomomexnuyeckuti HAOOp npedHasHaven 015 U3y4eHust OCHOB
pobomomexnuxu, demaneu, y3n08 U MeXaHu3M08, Heo0X0OUMbIX
0151 co30anus pobomomexnuyeckux ycmpoiicms. Habop
npedcmagisien coOoil KOMNILEKM CIPYKIMYPHbIX 91EMEHIMO8,
COCOUHUMETILHBIX DNIEMEHNO8 U DNLEKMPOMEXHUUECKUX
Komnonenmos. Habop nozeonsiem npogoounms 3KkCnepumMeHmsl no
npeomemy usuxa, co30a8amv U NPOPAMMUPOBAMb COOUpaemble
Modenu, u3 KOMIOHEHMO8, BX00SUUX 8 €20 COCMAE, paboyue
Modenu MOOULLHBIX U CIMAYUOHAPHBIX POOOMOMEXHUYECKUX
VCmpoticme ¢ agmomamu3upo8anHbiM YRpasieHueM, 6 nom 4ucie
Ha KONECHOM U 2YCEHUYHOM X00Y, d MAKIce KOHCMPYKYUl,
OCHOBAHHBIX HA UCHONb30BAHUU PA3TUYHBIX BUO0E Nepeday (8 mom
uuCIe YepBsIUHbIX U 3Y0UAmbLX) a maKoice puiuazos. Bcmpoennvie
becnposoouvie cemeasvie pewerusi (Wi-Fi u Bluetooth),
603MONCHOCTL UHMezpayuu ¢ becnaamusim oonaunwvim 110,
0becneuusalom 603MONCHOCHb NPAKMUYECKO20 U3YYEHUs
mexnono2utl unmepHema eeujell U OCHO8 UCKYCCMBEHHO20
unmennexma. Obecneuusaemcs 03MOHCHOCMb 0ObeOUHEeHUs
HeCKOIbKUX pOOOMO8, COOPAHHBIX U3 NOOOOHBIX HAOOPOSE, &

epynnel ¢ cemesbim g3aumooelicmeuem. Ilpedycmompena

wm.

71.00
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ONYUOHATNLHASL BO3MOICHOCIb PACWUPEHUST OONOTIHUMETbHbIMU
KOMROHeHmamu (He 6X00AWUMU 8 CIAHOAPTHYIO
KOMIIEKMayuio), NO360IAIOWUMU U3YYATNb MEXHUYECKOe 3peHue U
npomvluienylo pobomomexnuxy. llpedycmompena
B03MOIICHOCTL pabomuvl HAOOPA ¢ OONOIHUMETbHBIMU 0OIAUHBIMU
cepsucamu. Ilpedycmompervl MUHUMYM 08a NPOSPAMMUDYEMBIX
KOHmMPOLLEpa 6 NIACIMUKOBbIX KOPRYCAX, NO360ISIOUUX
00HOBPEMEHHO c030a8amb 2 8apuanma pooomos pa3iuyHo2o
HA3HAYEHUS!, UMEIOWUX B03MOICHOCTL PABOMbL KAK 8 NOMOKOBOM
peaicume, Max 1 AMOHOMHO, RO3BOIAIOWUX PEATU306ANb
0OYyUenUe NPOSPAMMUPOBANUIO 8 HECKONLKUX Cpedax pa3pabomKu
Ha paznuuHbIX A3bIKAX (K npumepy, 6 cpedax Mblock, Arduino IDE,
Ha sizeikax Scratch, C, Python, micro Python). Kax munumym ooun
U3 KOHMPOLLEPOB UMeen BCIMPOEHHYIO ONEPAYUOHHYIO CUCHIEMY,
ecmpoennvie Wi-Fi u Bluetooth, nopm ons nookarouenus
nOCIe008AMENbHO COCOUHSEMBIX BHEUWHUX YCMPOUCME (He MeHee
20 oonogpemenno nookaouaemvlx ycmpoiicms). Kax munumym
0OUH U3 KOHMPOLIEPO8 UMEEN BO3MONCHOCMb 0OHOBPEMEHHOT
Banucu ne menee 8 NPOZPAMM, € B03MOICHOCMBIO NEPEKTIOUEHUS
Wmeorcdy numu. Kax munumym oOur u3 KOHmpoinepos umeem
noanoysemuwiil oucnietl (IPS), nozeonsiowuii 6b1600ums 0anHwie ¢
Oamuuxos 6 ude mabauy u epaguros, a maxdice co30a8ams
6cmpoennvie 6 KOHMpoJLiep gudeouzpvl. Konuvecmeo cencopos u
UCHOTHUMENBHBIX YCIMPOUCIE, 6CIPOEHHBIX 8 OOUH U3
KOHmMpoiepos, - he menee 10 wm. Obuee Konuuecmso
bremenmos 6 nabope ne menee 400 wm., 6 mom wucie
nookouaemvie Mooyau. - Bluetooth moodyns, - 060UHOU damuux
iuHUY, - YIbMPA38YKOBOU OAMHUUK PACCOAHUSL, - OAMYUK Yeemd, -
0amuuK Kacanus snekmpomexanudeckutl, - IR Mooy, - momop
nOCMOSIHHO20 MOKA ¢ PeOYKMOPOM — He Menee 2 uwim., -
cepeonpusoo, - nyibm OUcmanyuonno2o ynpasienus IR. Habop
00191cer OblmMb YKOMNIEKMOBAH AKKYMYISMOPHLIMU Oamapesmu.
[Ipoepammnoe obecneuenue, UCnoib3yemoe Ois
NpOCPAMMUPOBAHUSL COOUPAEMBIX POOOMOMEXHUYeCKUX Mooeell u
ycmpoticma, 001#CHO 6b1Mb 00CMYNHO 0151 OECNAAMHO20
crauueanus uz cemu Mumepuem u nociedyoue2o Ucnonb308aHus.

[Komniexm nocyow u
0bopydosanus 01
VUeHUYECKUX ONbINOE
(xumus, usuxa, buonozus)

[ [Imamue nabopamopuwiil xumuyecxkutl Habop uawex I[lempu
Habop uncmpymenmog npenapoganviuix Jlodcka 0ns cocueanus
sewecms Cmynka ¢papgoposas ¢ necmuxom Habop banok ons
xpanenus meepovix peakmusos (30 — 50 mn) Habop ckasinox
(¢hrnaxonos) ons xpauenus pacmeopos peakmueoe Habop
npubopox (I1X-14, I1X-16) IIpubop Ona nonyuenus 2a308
Cnupmosxa I'oprouee onsi cnupmosok Quabmposanvhas oymaza
(50 wm.) Konba xonuueckas Ianouka cmexnsannas Yaweura ons
sbInapusanus (Gbinapumenvhas yauieuka) Mepuwlil yurunop
(nracmukosutit) Bopourxa cmexnaunas (manas) Cmaxan
cmexaannvii (100 mn) I'azoomseoonas mpyoka

wm.

71.00

Obopyoosanue 05
OeMoncmpayuy Onvimos

(pusuxa)

Cocmas komnnexma: [Llmamue demoHcmpayuonnwlil: ocnogauue,
cmepoicers, 1anku, Koavya, my@mol.: Hanuyue - CImoaux
noovemnuiil: Tun cmoauka: yueOHvLl/1a00pamopHbiil, onopa,
CMepIICceHb GUHMOBO, GUHIN PE2YIUPOBOUHDBILL: HATUYUe, QYHKYUA
nooveMa 1 OnycKauusi Cmoauka: Haaudue - Ucmoynux
nOCMOAHHO20 U hepemeHHo20 Hanpaxcenus: vacmoma, 1y: 50,
nompebasemasn mowHocms, BA: 10 - Manomemp srcudxocmmuoii

wm.

142.00

[okymeHT co3aaH B anekTpoHHow dopme. Ne 365-p ot 15.02.2024. NcnonHutens: Bacunbesa Hapgexaa BuktopoBHa
CtpaHnuua 6 us 21. CtpaHuua cosgara: 15.02.2024 10:46

NMPABUTENLCTBO
NEHWUHIPAOCKOW
OBNACTH




n/n

HaumMmeHnoBaHue
odopynosanus (PBIIO)

Kparkue npumepHsble Texunyeckune xapakrepuctuxku (PBIIO)

Ennnnna
H3MEpPEeHUs

KosanuecTBo|

Oemoncmpayuonnslil: cmexiannas U-obpasnas mpyoka Ha
noocmaske: nanudue - Kamepmon na pe3onanchom aupuxe: 08a
KAMepmMoHa Ha Pe30HUPYIOWUX SAWUKAX: HATUYUe, PE3UHOBHII
monomouex: nanuuue - Hacoc 6axyymmwlii ¢ 91eKmponpugooom.
onvImbl: KUnenue HCUOKOCmuU npiu NOHUNCEHHOM 0ABIEHUU,
sHewHee U BHympennee oagienue u op. - Tapeaxa aKyymHas:
OCHOBaAHUE C KPAHOM, KOJIOKOJ U3 MOJICIO020 CMeKad, Pe3uH08as
NPOKAAOKA, 2NeKMPUYECcKull 360HOK. Haauuue - Bedepro
Upxumeda: edepko, meno YUrUHOPUYECKoU opmbl, RPYICUHHBLL
Ounamomemp: Haruyue - O2HUBO 8030yUIHOE: MOJCIOCINEHHbIL
YUIUHOP, ROPULEHb HA MEMANIUYECKOM UIMOKE C PYKOSIMKOU,
noocmaegka 0 yuruHopa: Haauyue - Ilpubop ons demoncmpayuu
Oasnenus 8 HUOKOCIMU. 0aMYUK 0a6IeHUsl, KPOHWMELH Ois
KpenjieHus Ha cmerKe cocyoa. Hanuuue - [Ipubop ons
Oemoncmpayuu ammocgheprozo dasnenus (mazoedypeckue
norywapus): 08a pazbeMHbIX MEMALIUYECKUX NOJYULAPUSL C
NPOUHBLMU PYUKAMU U XOPOULO NPUULTUDOBAHHBIMU KDASMU,
Hunneaw ¢ Kpanom: Haaudue, - Habop men pagnozo obvema:
YUTUHOPDBL U3 PASTUYHBIX MAMEPUATIO8: He MeHee 3 Wm., KPIOUKU
0/151 no0GeUUBaHust YuruHoOpos. natuyue - Habop men pasmoii
Waccol: YunuHOpsl U3 pasiuyHbIX MAmMepuanos: ne menee 3 wim.,
Kprouku 071 n00sewusanus yunuHopog: Hanudue - Cocyouvl
coobwarowuecs: coobuwarouuecs CmeKkisiHHble MpyoKu pasHou
popmbl: He menee 3 wim., noocmaska: Hanudue - Tpyoxa
Hotomona: @yHKYUs NOOKIIOUEHUs K 8AKYYMHOMY HACOCY:
Hanuyue, onuna mpyoku: ne menee 80 cm., pe3uHosvie NPoOKU,
HUNNeNb: Haluyue, KoIuiecmeo mei ¢ mpyoxe: He menee 3 wim. -
lap Tlackans: memaniuyecku YUiuHOp ¢ ONPasami, NOPULeHb
CO WIMOKOM, NObII MEMANIUYECKUT WaAp ¢ OMBEPCMUAMU.
Hanuuue, OUHA YUIUHOPA. He MeHee 22 cM, duamemp wapa. He
wmenee 8 cm - Lllap ¢ konvyom: wmamus, MEMAaIIuiecKoe KOabyo
c My@mol, wap ¢ yenoukoul: Haiuyue, OIUHA YeNnouKu: He mMeHee
80 mm, ouamemp wapa. ne menee 25 mm - L{ununopel ceunyosvie
CO Cmpy2om: KOIUYeCmB80 0OUHAKOBbIX YUTUHOPOS: He MeHee 2
wim., Mamepuan yuiuHopos: Cmaib U CeUHeyY, Kpiouku Ois
no0GewUBaHUA: HATUYUe, CIpYe, HANPABAAIWAs MPYOKa:
ranuuue Ilpubop Jlenya: cmoiika ¢ KOpOMbICIOM: HAUYUe,
KOIUYeCmeo amlOMUHUEBbIX Koley: He MeHee 2 wim., npopess 8
0OHOM U3 Koey: Hanudue - Maenum 0y2oobpa3smblii
0eMOHCMPAYUOHHBILL: MUN MASHUMA. HAMASHUYEHHbII OPYCOK,
KOIUYeCmeo Y8emos MAacHUma: He MeHee 2, 0003HAYeHUe NONICO8
Waenuma: nanuuue - Maenum nonocoeoi 0emMoHCmpayuUoOHHbII
(napa): mun macHuma: HAMAZHUYEHHBLI OPYCOK NPIMOTUHENHOU
DopMbl, KOIUUECBO YBEMOB MACHUMA: He MeHee 2, 0003HaUeHue
nontocos macnuma: Hanuuue - Cmpenku MacHumHule Ha
Wmamueax: HAMASHUYEHHAsI CMPeENKA: HAAUuYUe, KOAU4ecmeo
yemos MacHuma: He menee 2, noocmaexa. namudue -Habop
Oemoncmpayuonnviti "Inexkmpocmamuxa’ (3nexmpockonsi (2
wim.), cyiman (2 wim.), naiouxa CmekIsiHHAsA, NaioyKd
bbonumosas, wmamugvl uzoaupyowue (2 wm.) - Mawuna
D1eKMpOpOPHAS UNU BbICOKOBONLINHBIL UCTIOYHUK. OUCKU HA
cmotikax: Hanuyue, KOIU4ecmeo 1elU0eHCKUX OAHOK: He MeHee 2,
noocmaexa. nanuuue - Komnnexm nposooos: [Inuna: ne menee 500
v - 4 wm., 250 mm - 4 wm., 100 mm - 8 wm.
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Obopydosanue 05
OeMoHCMpayuy onbimos
(xumus)

- Cmonuk noovemnwiii Pazmep cmonewnuywt: 200x200 mm,

I Inasuwviii noovem ¢ nomowwio gunma - Lllmamus
Oemoncmpayuonnsitl xumuueckuti Onopa, cmepoicHu, 1anKu,
Wmygmoi, konvya Bosmooicnocmy 3axpennenus 31emMeHmos Ha
pazauunoil evicome - Annapam 013 NPOBEOEHUsI XUMUYECKUX
peaxyuii Mamepuan konbwi: cmexno - Habop ons snekmponusa
Oemoncmpayuonnvli Emxocmes Inexmpoowvt - Komniekm mephuix
ko6 manozo oowema Obvem konb: om 100 ma oo 2000 max,
[Konuuecmeo xonb: 10 wm., Mamepuan xoab: cmekio - Habop
dnaxonos (250 — 300 ma 0ns Xpanenuss pacmeopos peaKxmusos).
Mamepuan ¢raxonog: cmexno IIpooka -Ilpubop 015 onvimos no
umuu ¢ anekmpuyeckum moxkom (nabopamopnwiti) -Ilpubop ons
UTIOCMPayUuL 3aKOHA COXPAHEHUSL MACCHL BEUECTNE: COCYO
Vlanoonema Ilpooxa Tun npubopa: 0emMoHCmpayuorHbwiti
/[enumenvras eoponka Mamepuan 6oponku: cmexio - Ycmanoska
01 nepezonku seugecms Konbul, X0n00unbHuK 0 0OXAAACOEHUS,
annonoic, npooxa [nuna ycmarnosxu: 550 mm - [lpubop ons
nonyuenus easos Cocmae xomniekma: 6 npeomemog -bans
Kombunuposannas nabopamophas bBans eoosnas Konvya cmennvlel
c omeepcmusimu paznozo ouamempa Ilnumka snexmpuuecxas -
Dappoposas cmynka ¢ necmuxom - Komnnexm mepmomempos (0
— 100 C; 0—-360C)

wm.
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\Habop OI'D/ETD (Pusuxa)

4 nHabopa no wikobHbIM Kypcam Qusuku: « Onmuveckue u
Keanmoswvie seienusny «Mexanuueckue sienenusny « Teniosvle
si671eHUsAY « DNeKMpoMacHUMHbLE AGNEHUSY. 3AKPbIBAIOWUECS]
ltomKu 0becneuu8aiom HadexdcHoe XPaneHue KOMNOHEHMOS.
«Onmuueckue u K6AHMOGble AGICHUSY *  KOPHYC OCGEemMUmens *
ouaghpazma ¢ 0OHOU WebIo U MPemMs Weramu *
ouagppaema c namio wensimMu *  YUIUHOpU4ecKue
VIUH3bL * HAMUGHAS IUH3A * npuzMa mpaneyuesuonas *
ROAYYUTUHOPBL NPO3PALHBLE NIOCKUE 3ePKANd *
IKPAH MEMAIIUYECKUTL * Oepircament ONMuUYeCcKux
blemenmos ¢ MUHEUKU MACHUMHbLE *  JIUHEUKA NPO3PAYHASL *
Oepoicamens OJisk UCMOYHUKA C8ema * 3a01cuma
KAHYENAPCKUX * UCTOYHUK céema * mpancnopmup
niauuem caaiio uzobpasiceHutl * UMb ©
MPAHCROPMUP NAACIMUKOBLIU NPO3PAUHBIL *
@naxon ¢ enuyepunom; * ONMUYECKasi CKAMbsi NACHOPM
l0MOK 0151 XpaHeHust ¢ NPO3PAYHOU KPbIUKOU TONHCEMEHM
«Mexanuueckue signenusy * mena ¢ my¢ma wmamuea ©
ana wmamuea 2py3 HabOpHbILL *KapemKa-
bpycok ® CeKYHOOMED SNIeKMPOHHbIL ¢ OAMYUKAMU
KOMNJIEKM YAPY2UX INEMEHMO8 ¢  MPAHCHOPMUp *
MepHas 1enma * K4 cekynoomepa
OUHAMOMEMPA He2paoyUpoBaAHHbLIX *
OUHAMOMEmPbL * 2PY3bl * KOGPUK * npubop ons
U3yUeHUs: Na0eHUst Mmend *KOMIIAEKM 3AACUMO8 *  Koabd
wnpuya * wHyp 1,5 m; *  nuneiika MepHblil
yuaunop © 010K NOOBUIICHBLIL * 010K HENOOBUIICHDIL *
CKAMbSI MEXAHUYECKAsl * CMAKAH NIACTUKOGbII MEePHbLIL
. pbluaz * wmamus nacnopm 10MmoK Oisl XPAHEHUsi ¢
NPO3PAUHOU KPLIUKOU T0JICEMEHM  « DNEKMPOMACHUMHbLE
ss61enUsny pabouee none * mygma wmamuea *
depoicamenv *  Pe3UCMOpbl HA OCHOBAHUU *

pe3ucmopsvl nPOBOJIOUHbLX HA OCHO6AHUU * Jdmna 6

um.
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cOope * KAmywKa-MoOmoxK Ha ocu * KOMNJIEKM NPo6o008 *

JIAMNA HA OCHOBAHUU *  NEPEeMEHHbIll Pe3UCop Ha
ocHosaHuu * K04 HA OCHOBAHUU *  DJIEKMPOMASHUM HA
ocHOBaHUU * KamyuKka-momox Komnac ®

MASHUM NOLOCOBOU MAPKUPOBAHHDIIL * MazHum
nOI0COBOU HEMAPKUPOBAHHBILL *  MPAHCHOPMUD * NAACTUKOBASL
mpyoxa ¢ cmakaw ¢ nazpesamenem © noocmaska
\maenuma © KOBPUK C MAZHUMAMU NACROPN IOMOK OJisl
panenus ¢ npo3pauHol KpblKou JI0dICEMEHM
«Tennosvie signenusy *  6aLIOHbL * Manomemp

KPIOYOK * JIOCKYM MApau * Mmepmomemp
KOMHAMHbBLI He2PAOYUPOBAHHBILL * MePMOMempa 1aOOPAMOPHBIX
. KDOHWIMEUH mepmomempa * OCHOBaHUe
KDOHUIMETIHA MepMoMempa * yawxa Ilempu *

KAIOpUMempU4ecKoe meno * matimep *

Pe3uHKa 6aHKOBCKAsL *  NOWIKA OJis NMuy

JIUHelKa * ncuxpomempuyeckas mabauya

wmamug * 3AACUM KAHYETAPCKULL *  KPIOUKU
\memannuueckue * nACnopm J10MOK OJis XPAHEHUsi C
NpO3PAUHOU KPLIUKOU JIOJCEMEHM

\Habop OI'D/ETD (xumus)

B nabop éxoosm secol 1abopamopHbie snexkmpornnsie 200 2,
CHUpmMOoBKa 1a60pamopHasl, BOPOHKA KOHUYECKAsl, NANOYKA
cmernannas, npooupka I[1X-14 (10 wmyx), cmakan gvlcokuil ¢
Hocuxom BH-50 ¢ memkou (2 wumyxu), yunurop usmepumenbHulii
2-50-2 (cmekaannblil, ¢ NPUMeEPMOU KPLLUKOLL), mamus 0715
npoobupox na 10 ené30, 3axcum npooUpoOYHLILL, WNAMENb-T0CEUKA
(3 wmyku), Habop praxonos 05l Xxpanenus pacmeopos u
peaxmueos (06vem paaxona 100 ma - 5 komnaexmos no 6 wmyx,
00vem gnaxona 30 mn - 10 komniekmog no 6 wmyk), YuruHoOp
usmepumenvHulil ¢ Hocuxom 1-500 (2 wmyxu), cmaxam 6vicoxuii
500 mn (3 wmyku), Habop epuieli 0t MblmMbs NOCYObL (epud OJist
Wblmbst npoOupox - 3 wmyKu, epui 05 Mblmsbsi Koao - 3 wmyku),
xanam Oenviil x/6 (2 wimyku), nepuamxu pe3uHogsvle Xumudeckue
cmotikue (2 wmyku), ouxku sauwummuole, puirbmpsl oOymasicuvie (100
wmyx), eopiouee 0ns cnupmogok (0,33 1). B cocmag nabop 6xo0sam
peaxkmueol: antOMUHULL, Hcene3o, CONAHAA KUCTOMA, MEMUTIOPAHIAC,
enongpmaneun, ammuax, nepokcud 6000pooa, HUMpam cepeopa u
Opyeue; 8 obwell croxcnocmu - 44 pasnuunvlx seuecms,
UCNOIL3YeMbIX OISl COCMABTIeHUS KOMNJIEKINO08 PeaKmueos npu
npo6edeHUl IK3AMEHAYUOHHBIX IKCHEPUMEHNO08 NO KYpCy
wikonvHou xumuu. Habop OI'D/ETD, nozgonsarouuil npogooums
npakmuuecKkue 3a0anus npu NPosedeHuu 0owe2o
e0CYO0apcmeeHH020 IK3AMeHA NO XUMUU C UCHOTIb308AHUEM
coomeemcmeyroujeli 1ab0pamopHoll nocyobl, peakmueos, y4eoHo-
0eMOHCMPAYUOHHO20 000PYO0BAHUSL.

142.00

IMuxpockon yugpogsoti

Tun mukpockona: buonoeuveckuti Hacaoka mukpockona:
Wwonokynapuas Hasnauvenue: nabopamopuuiii Memoo
uccredosanus: ceemiaoe noie Mamepuan onmuxu.: onmuyeckoe
cmexno Yeenuuenue muxkpockona, kpam: 64 — 1280 Oxynapuwi:
WF16x Obwvexmuswi: 4x, 10x, 40xs (noonpyosicurennwiii)
\Pegonbeepras 2onoska: na 3 oovekmusa Tun nooceemru: 3epkano
unu ceemoouod Pacnonodicenue nooceemxu. 6epXHISL U HUNCHS

Mamepuan xopnyca: memann IIpeomemuwiti cmoaux, mm: 90
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\Hcmounux numanus: 220 B/50 I'y Yucno mecanuxcenei: 1

{ugposas rabopamopus no
brO0CUU

Obecneuusaem npogedenue yuebH020 IKOI0SULECKO20
\WMOHUmMOpUHea UHCMPYMeHMATbHBIMU Memoodamu. Habop
npUMEHAEMCs NpU U3YHeHUU IKOI02UU, OUOIOSUU, XUMUU,
leeoepaghuu u npupodogedenus, a makdice s UHOUBUOYATbHBIX
UCCIe008aAHUS U NPOEKMHOU 0esiMEbHOCMU UKOJIbHUKOG.
\Komnrexmayus: becnpogoonot myrbmudamyux no
DKOI02UYECKOMY MOHUMOPUH2Y C 8-10 6CIMPOEHHbIMU OAMYUKAMU:
VIamuux Humpam-uonos Jlamuux xaopuo-uonos Jfamuux pH c
ouanazonom usmepenus ne yace wem om 0 0o 14 pH Jlamuux
enascnocmu ¢ ouanasonom usmepenus 0...100% Jlamuux
oceeujeHHOCmU ¢ OUAna30HOM usmepenus He yxce yem om 0 0o
180000 ax Jlamuux memnepamypsl ¢ OUANA30HOM UBMEPEHUS He
vorce wem om -20 0o +140C Jamuux snekmponpogooumocmu ¢
Ouanazonamu usmepenus He yoice wem om 0 0o 200 mxCm,; om 0 0o
2000 mxCm; om 0 0o 20000 mxCwm [Jamuux memnepamypuol
OKpYHCcatoujeli cpeobl ¢ OUANA30HOM UBMEPEHUs He Yoice YeM O -
20 00 +50C Omoenvuvie damuuku u myrbmuoamyuxu. Jamuuk
BeyKa ¢ (hynkyuel unmezpuposanus ¢ OUaNa30HOM U3MepeHUs.
uacmom ne menee wem om 50 I'y 0o 8 kl'y; Jamuux erasxcnocmu
nouebl ¢ OUanazoHoOM usmeperust ve ysce yem om 0 0o 50%
Vlamuux oxucu yenepooa ¢ OuanasoHoM UMepeHust He yoice yem
om 0 0o 1000 ppm Mynemudamuux onmu4eckol nIomHOCmuy u
WMymHOCmu co 6CMpOeHHbLIMU damyukamu. [JJamuux onmuueckot
naomuocmu 470 Hm ¢ ouanazonom uzmeperus om ) 0o 2 D
VIamuux onmuyeckotl niomuocmu 525 Hm ¢ OUanazonom
usmepenust om 0 0o 2 D JJamuux onmuuecxou niomuocmu 630 um
c ouanazonom uzmepernusi om 0 0o 2 D Jlamuux mymnocmu
pacmeopos ¢ ouanazonom usmeperust om 0 oo 200 NTU
Ukceccyapor: Kabenv USB coedounumenvubii (2 wm.) 3apsonoe
yempoticmeo ¢ kabenrem miniUSB USB Aoanmep Bluetooth 4.1
Low Energy Cmepaicens 05l 3aKpenieHus 0am4uKkos 8 wmamuse
[Kpamxoe pykosodcmeo no sxcniyamayuu yu@poeoii
lnabopamopuu Ilpoepammmnoe obecneuenue Memoouyeckue
pexomendayuu e menee 20 pabom Ynaxosxka Haruyue
PYCCKOA3bINHO20 catima nOOOepIICKU, HAAUuYUe UOEOPOIUKOB.

wm.

142.00

[{ugpposas nabopamopus no
usuonocuu (npoghunvruii

yposeHns)

Obecneuusaem npogedenue Uccied08anus o QYyHKYUOHUPOBAHUIO
uenoseyecko2o opeanusma. Komnnexmayusa: Becnpogoonotu
WMyabmudamyux no GuUonoUl ¢ 5-10 6CMPOEHHLIMU OAMYUKAMU.:
V]amuuk apmepuanvrozo daerenus (0...250 mm pm. cm.) JJamuux
nynvea ¢ ouanazonom usmepenust ne yoice yem om 30 0o 200
vO/mun JJamuux memnepamypuvl meid ¢ OUANA30HOM USMEPEHUsL He
yoice wem om +25 0o +40C JJamuux vacmomsi Obixanusi ¢
Ouanazonom usmeperus He yoice uem om 0 0o 100 yuxnoe/mun
Vlamuyuk yckopenus ¢ nokasamenamu =2 g; 4 g; £8 g Omoenvhoie
vempoucmea: Jamuuk IKI ¢ ouanazoHom usmepeHus He yxce yem
om -300 0o +300 mB) /lamuux cunomep ¢ ouanazoHom usmepeHus
He yorce uem om 0 0o 40 H Jlamuux oceewgennocmu ¢ OuanazoHom
usmepenust ne yoice yuem om 0 oo 180000 nx Axceccyapuvr: Kabenw
USB coeounumenvhwiii 3apsionoe ycmpouicmeo ¢ kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy Kpamxoe
pyK0o8oOCmaEo no sxcnayamayuu yudposoil rabopamopuu

I Ipoepammnoe obecneuenue Memoouueckue pekomeHOAYyUYU He
wmenee 20 pabom Hanuuue pycckosnzvlunoco cauma noooepicxu

wm.

142.00
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Hanuuue 81u0eoponuxos.

HaumeHnoBanue paszaena:
"KommbrorepHoe
o0opynoBanue"

IMuozcodynrkyuonanvroe
ycmpoticmeo (npunmep,
ckanep, xonup)

Tun ycmpouicmea: Muocoghynxyuonanvhoe ycmpoticmgo (M®Y);
[[eemnocms neuams: yepro-benas; Texnonozus nevamu:
baexmpozepaguueckas (nasepras, céemoouoonas);, Popmam
neyamu: ne menee A4; Tun ckanupoganus:
npomsicHbLl/Naanwemnblil, Bosmoocnocms ckanuposanus 6
dopmamax: nHe menee A4; Cnocob nookmouenusn: LAN, Wi-Fi,
USB

71.00

\Hoymoyx

Dopm-pakmop: Hoymoyk, Paszmep ouazonanu: we menee 15.6
Orotimos, Paspewenue skpana: Full HD, Quad HD unu Ultra HD;
O0wuil 06vem YCMaHoB8IeHHOU ONEPAMUBHOL NAMamu. e menee 8
[ oavuim, MaxcumanvHulil 00wull n0OOepIcUBaeMbvlll 00beM
onepamusHou namsamu. He menee 16 I'batim;, O6vem SSD
Haxonumens. ne menee 240 I'oaium, becnposoonas cessv: Wi-Fi;
[Konuuecmeo ecmpoennuix 6 kopnyc nopmoe USB: ne menee 2, u3z
Komopuix He meHee 1 donacro bvims USB eepcuu e nuoice 3.0;
\Paspewienue 830-kamepsl, Mnukcens: ne menee (.3; Bcmpoennbitl
Wmukpogon; Knasuamypa c packnaoxotl u Mapkupoxkou Kiasuu
OWERTY/HI[YKEH; IToodepaicka cmandapmos 6ecnposooHoli
ceasu: 802.11a/b/g/m/ac; IIpouzsodumenvrocms npoyeccopa
(3nauenue noxazamens « CPU Mark» no mecmy «Laptop &
\Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): ne menee 5000
eounuy, Hanuyue manunyissmopa moliub 6 KomMniekme: od;
Yemanoenennas onepayuonnas cucmema c epagpuueckum
Nn01b308aMeNbCKUM UHMEPDelicOM, C8eOeHUsL O KOMOPOM
BKIIOUEHBL 8 eOUHBILL PeeCmpP POCCULICKUX NPOSPAMM OJis
D1eKMPOHHBIX BLIYUCIUMENbHBIX MAWUH U O3 OAHHBIX,
Yemanoenennwviii nakem ogucnozo npoepammnozo obecneuenus,
COBMECMUMO20 C YCMAHOBIEHHOU ONePaYUOHHOU CUCMEMOL,
c8e0eHUs1 0 KOMOPOM BKIIIOUEHbL 8 OUHDBIL PeeCp POCCUNICKUX
npocpamm OJis HNEeKMPOHHBIX bIYUCTUMENbHBIX MAWUH U 643
OaHHBIX.

wm.

213.00

HaumenoBanue HanpasJieHusi: ""Odopyoosanue 011 00w e00pa3oeamenbHblX OP2AHUZAYUTL, AGTAIOUUXCA

MaloKoMnaeKmuvimu'"

HanmenoBanue pasaena:
"EcTecTBeHHOHay4YHast
HaIpaBJIEHHOCTH"

[{ugpposas nabopamopus no
usuke (yuenuueckas)

Obecneuugaem 8binoHeHUe IKCNEPUMEHMO8 N0 MeMam Kypca
dusuxu. Komnnexmayus: BecnpogoOHOU MyIbmuoamuux no
usuxe ¢ 6-10 6cmpoennvimu damuuxamu: Llugposoii damuux
memnepamypul ¢ OUanazoHom usmepenus ne yoice yem om -20 0o
120C Hughposoii oamuuk abcortommnoeo oasnenus ¢ OUana3oHom
usmepenust ve yace uem om 0 0o 500 klla [Jamuuk macnummnozo
noss ¢ ouanazoHom usmeperus He yoice yem om -80 0o 80 mTxn
V[amyux HanpssiceHust ¢ OUANa30HAMU USMePEHUs. He Yoice YeM Om
-2 00 +2B; om -5 00 +5B; om -10 0o +10B; om -15 0o +15B

V[amyux moka He yoce yem om -1 0o +1A JJamuux axcenepomemp

wm.

3.00
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c noxazamenamu He meHee yem: =2 g; +4 g; £8 g OmoenvHuoie
vempoucmea: USB ocyunnoepagh ne menee 2 kanana, +/-10 B
Ukceccyaper: Kabenos USB coedunumenvuviil 3apsionoe
vempoucmeo ¢ kabenem miniUSB USB Adanmep Bluetooth 4.1
Low Energy Koncmpyxmop onst nposedenus 3Kcnepumenmos
[Kpamxoe pykosodcmeo no sxcniyamayuu yu@dpoeoii
lnabopamopuu Ilpoepammnoe obecneuenue Memoouyeckue
pexomenoayuu (40 pabom) Hanuuue pyccrossviunozo cauma
noodoepocku Hanuuue eudeoponuxos.

[ {upposas nabopamopus no
umuu (yueHuueckas)

Obecneuugaem @uinoaHeHue 1a60pamopHuix pabom no Xumuu Ha
VpOKAx 6 OCHOBHOU WKOJLe U NPOEKMHO-UCCAEO08AMENbCKOL
Oessmenvrocmu yuawuxcs. Komnnexmayus: Becnposoonoil
WMyabmudamyux no xumuu ¢ 3-ms 6CMpOEHHbIMU OAMYUKAMU.:
Vlamyux pH ¢ ouanazonom usmeperus ne yoice yem om 0 do 14 pH
Vlamuux 21eKmponpoeoouMocmu ¢ OUANA30HAMU USMEPEHUSsL He
yoice wem om 0 00 200 mxCm; om 0 0o 2000 mxCm,; om 0 do 20000
mkCym Jlamuux memnepamypsi ¢ OUAna3oHoM UsMepeHusl He yoice
uem om -20 0o +140C Omoenvuvie damuuxu: Jfamuux
onmuueckou niomunocmu 525 um Axceccyapwi: Kabeno USB
coeounumenvuwiil 3apsaonoe ycmpoticmeo ¢ kabenem miniUSB
USB Aoanmep Bluetooth 4.1 Low Energy Kpamxoe pykoeodcmeo
no sxcniyamayuu yugpoeou nabopamopuu Habop nabopamophoii
ochacmku Ilpoepammmnoe obecnewenue Memoouueckue
pexomendayuu ne menee 40 pabom Haruuue pycckosizvlunozo
caiima noodepaicku Hanuuue udeopoauxos.

wm.

3.00

[ [ugpposas rabopamopus no
buonocuu (yuenuyeckas)

Obecneuusaem guinoHeHue 1a00pamopusix pabom Ha ypoKkax no
OuoN02UU 8 OCHOBHOU WKOLE U NPOEKMHO-UCCIE008AMENbCKO
Oeamenvrocmu yuawuxca. Komnrexmayus: becnpogoonoii
WMyILmMUOamuuK o OUOA02UU C 5-10 BCIMPOEHHBIMU OAMYUKAMU.
V[amuyux enasxchocmu c ouanazorom usmeperus 0...100% Jamuux
0CceeujeHHoCmuU ¢ OUana3oHoOM usmepenus He yce yem om () 0o
180000 ax [Jamuux pH ¢ ouanazonom usmepenust ne yice uem om
0 0o 14 pH Jlamuuk memnepamypul ¢ OUanazoHom usmeperus He
vorce uem om -20 0o +140C Jamuux memnepamypul OKpyscaroujeti
Ccpeobl ¢ OUanazoHom usmepenus He yoice wem om -20 0o +40C
Akceccyapel: 3apsonoe ycmpoticmeo c kaberem miniUSB USB
\Moanmep Bluetooth 4.1 Low Energy Kpamxoe pykoeoocmeo no
brenyamayuu yughposoii nabopamopuu Ljugposas sudeoxamepa
C Memannuyeckum wmamueom, paspeuenue ne meree 0,3 Mnuxc
IIpocpammnoe obecneuenue Memoouueckue pekomeHOayul He
wmenee 30 pabom Ynaxosxa Hanuuue pycckosazvluno2o canuma
n000epIHCKU, HaTUYUEe 8UOCOPOTUKO8

wm.

3.00

HaumeHoBanue pa3nena:
" JlomoJIHATETHFHOS
obopynoBanue"

Oopazosamenvhblil HAOOP O
lMexanuxe, Mmexamponuke u
pobomomexHuxe

\Habop donoicer 6bimeb npedHasHayeH s NPO8eOeHUs: YHeOHbIX
BAHAMULL RO UZYUEHUIO OCHO8 MEXAMPOHUKU U POOOMOMEXHUKY,
NPAKMUYECKO20 NPUMEHEHUSL HA308bIX DEMEHIMOB IeKMPOHUKU U
CXeMOMeXHUKY, a MaKdice Hauboiee pacnpoCmpaneHHOu
bremenmHol 6a3bl U OCHOGHBIX MEXHUHECKUX peuleHul,
NPUMEHSIEMBIX NPU NPOEKMUPOBAHUL U NPOMOMUNUPOSAHUUL
DaZIUUHBLX UHIICEHEPHBLX, KUOEPHEMUHECKUX U 6CMPAUBACMBLX

wm.

1.00

[okymeHT co3aaH B anekTpoHHow dopme. Ne 365-p ot 15.02.2024. NcnonHutens: Bacunbesa Hapgexaa BuktopoBHa
Crtpanuua 12 n3 21. Ctpanuua cosgaHa: 15.02.2024 10:46

NMPABUTENLCTBO
NEHWUHIPAOCKOW
OBNACTH




n/n

HaumMmeHnoBaHue
odopynosanus (PBIIO)

Kparkue npumepHsble Texunyeckune xapakrepuctuxku (PBIIO)

Ennnnna
H3MEpPEeHUs

KosanuecTBo|

cucmem. B cocmas nabopa 0ondicHbL 86X00UMb KOMNIEKmMyowue u
ycmpoticmea, 06adaiowue KOHCMPYKMUGHOU, dNeKMPUYECKOU,
aAnnapamHotl u nPoSPaAMMHOLL COBMECMUMOCHBIO OpY2 C OPY2OM.
B cocmas nabopa 001icer 6X00Ums KOMNJIEKM KOHCMPYKMUGHbIX
bremenmos uz memanna 01 cOOPKU MaKema MaHunyIAYUOHHO20
poboma u KOMNIEKm MemaLIUIecKux KOHCMPYKMUGHBIX
bremenmos 05 coOopKu makema mooburbHo2o poboma. B cocmag
HabOpa 00IHCHBL BXOOUMb NPUBOOA PATUYHO20 MUNA. MOMOPYL C
UHMESPUPOBAHHBIM UNU BHEUHUM OAMYUKOM NOJIOHCEHUS — He
Wmenee 2uim, cep8onpugood 601bulol — He Menee 4uim,
cep8onpusoo0 manvili — He Menee 2uim, RPUBooO € 803MONCHOCHIBIO
VIpasneHus 8 uiazo8om pexcume — He menee 2uum. B cocmas
HaOOPa O0HCHBL 8XOOUMD d/leMeHMmbl OJi COOPKU BAKYYMHO20
Baxeama: 8aKyymHas npucocka — He meree lwim,
DIeKMPOMaHUMHBIL KIAnaHn — e MeHee 1uim, 8aKyyMHblil HACOC —
He menee lwm. B cocmag nabopa 00ndcHa 6Xx00ums 1eMeHmHas
6aza 015 npOMOMUNUPOBAnUsA. nIama 01 OecnaeyHozo
NPOMOMUNUPOBAHUSA, KOMNIEKM NPOBOO08 PAZTUUHO20 MUNA U
ONUHBL, KOMNJIEKI Pe3UCTOPO8, KOMNILEKI C8emOoOU0008,
cemuceemeHmHblil uHOuUKamop, oucnieu KK-muna, kHonku — ne
\menee Swum, nomenyuomempul — ne Menee Juim, uH@pakpacwlii
damuux - He mMeHee 3uim, YIbMPAa38yKOBOU OAmMUUK - He MeHee
3wm, oamuux memnepamypol - He MeHee lum, Oamyux
oceewjeHnocmu - He menee lwum, mooyne Bluetooth — ne menee
Lwim, mooyne UK-npuemnuxa — ne menee luum, mooyno UK-
nepedamuuxa 6 uoe KHONOYHO20 NYAbma ynpasieHus — lwm,
AKKYMYAamop — ne menee luim, 3apsionoe ycmpoucmeo — He MeHee
lwm. B cocmas nabopa oonicer 6xo0ume mynomudamuux ous
U3MepeHUs: meMNepamypbl U GIANCHOCIU OKpYJicalouel cpedbl —
He menee Iwm. Mynomuoamuux 0oadicer 061a0ams 6CMpOEeHHbIM
Wukpokoumpoiepom (makmosas uacmoma - ne menee 16 MIy,
wiuna oannvix — He menee 8 Koavim), unmepdgheticamu 015
nOOKIIOUEHUSl K BHeWHUM YCNPOUCMBAM.: YUPPOsble U
ananoeosvie nopmoi, 1-wire TTL, pazvem muna RJ. B cocmas
Habopa 0onxcer 6X00UMb KOMNIEKM YHUBEPCAIbHBIX
BHIYUCTUMENILHBIX MOOYEl, NPeOCMABIaIouuUx coool 6a308y10
niamy, niamy pacuupenus 0is cenesoco 83auMo0eltiCmsus u
niamy nooOKmoueHUs CuLo8ol Hazpy3Kku. Bxooawue ¢ komniexm
yempoticmea 0ondcHbl 061a0amsb 00HO8PEeMEHHOU
KOHCIPYKMUGHOU, dJIEKMPUYECKOU, annapamHol U npoespammHOU
coemecmumocmoio opye ¢ opyeom. bBazoeas nnama
VHUBEPCANbHO20 B8bIYUCTIUMENbHO20 MOOYIISL O0NHCHA
npedcmaesisime coOOU NPOSPAMMUPYEMbLI KORMPOJUIED 8 CPede
rduino IDE unu ananocuunsix c60000HO pacnpoCmpaniemuix
cpedax paspabomxu. bazosas niama donxcna obradame
6CMpOeHHbIMU UHMepgheicamu 051 NOOKIIOYEHUsL YUPDPOBBIX U
AHAI0208bIX YCMPOUICS, 6cmpoenHbiMu unmepgeticamu USB,
UART, I12C, SPI, 1-wire TTL, Bluetooth, WiFi. Ilnama
pacwuperus 0onxcHa obecneyusams 803MO*CHOCHb NOOKIIOYEHUS
VHUBEPCANbHO20 8bIYUCIUMENbHO20 MOOYIISL K Cemu nOCPeOCmEoM
unmepdeiica Ethernet. [lnama pacuupenus 001xcHa 0o1a0amo
nopmamu 6800a-661600a 0Jisk NOOKIIOYEHUS YUPPOBbIX U
ananozoewix ycmpoticmes, unmepgetic SPI u 603moacnocmoio
noOKIOUeHus ueuiHel kapmol namsamu. I[lnama pacwiupenus 0ns

NOOKIIOYEHUS CUNOBOTL Haecpy3Ku doJicHa obecneyusams
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603 MOXHCHOCIb NPAMO20 NOOKIIOYEHUsL BHEeUH el CUTOBOT
Hazpy3Ku, a maxoice pezyaupyemou nazpysku nocpeocmeom PWM
unmepgeiica. B cocmas nabopa oonoicen 6xooumo
npocpammupyemulil KOHMpoaLep, 00ecnedu8aowul
BO3MOJICHOCTG OCYWeCMEISIMb PA3PAOOMKY NPOSPAMMHOZ0 KOOd,
ucnonv3ys uncmpymenmaputi cpeo paspabomxu Arduino IDE u
IMongoose OS u a3zvikos npoecpammuposanus C\C++, JavaScript.
[ Ipoecpammupyemulii KOHMpoJIep 00IHCEH 0OAA0AMb NOPMAMU
07151 NOOKTIOUeHUsl YUPPOBLIX U AHANO208bIX YCINPOUCMS,
6CTNPOEHHBIMU NPOZDAMMUPYEMBIMU KHONKAMU U
D1eKmpoMexaHuyeckuMu MoOYIAMU 0I5l OP2AHUIAYUU CUCTHEMb]
pYyuHO20 Yynpasnenus, CMpPOeHHbBIMU NPOSPAMMUDYEMbLMU
ceemoouodamu O UHOUKAYUU PAbO1e2o PedcuMd, 6CIMPOeHHbIMU
unmepgeticamu USB, USART, 12C, SPI, 1-wire TTL, ISP,
[Ethernet, Bluetooth, WiFi. B cocmas nabopa oonicen 6xooumao
MOOYIb MeXHUUeCKo20 3peHus , npedCmasiawull cooou
sbIUUCIUMENbHOE YCMPOUCMBO CO 8CMPOEHHBIM
WmuKponpoyeccopom (Kon-60 s0ep - He menee 4um, yacmoma a0pa
ne menee 1.2 I'T'y, o6wem O3Y - ne menee 512M6, o6vem
ecmpoenno namsamu - He menee 810), unmezpupo8aHHol
Kamepoul (MakCUMAIbHOe paspeuenue 6U0eonomoxd,
nepedasaemozo no unmepgeticy USB - ne menee 2592x1944 eo0.) u
onmuueckoli cucmemou. Mooy mexHuuecko2o 3penus O0IHCeH
061a0amb COBMECUMOCIbIO C PA3TUYHBIMU NPOSPAMMUDY EMbIMU
KoHmpoiepamu ¢ nomowwio unmepgeticos - 1-wire TTL, UART,
I2C, SPI, Ethernet. MoOynib mexuuuecko2o 3penus 00HCeH
0becneuusams GbINOIHEHUE BCEX USMEPEHUI U bIYUCTEHUT
nocpedcmeom coOOCMEEHHBIX GbIYUCTUMENbHBIX GO3MONCHOCTEL
B8CPOEHH020 MUKponpoyeccopa. Mooyib mexnuieckozo 3peHust
OondiceH 061a0ams 603MONCHOCHBIO KOMMYHUKAYUU C
AHANO2UYHBIMU MOOYJIAMU NOCPEOCMEOM WUHbL Ha baze
nociedosamenvhoco unmepgeiica ¢ yenvio oanrvHeluiell nepeoayu
pe3ynbmamos usmepeHuil 2pynnvl Mooyael Ha ynpasisaoujee
sbIUUCIUMENbHOE YCMPOUCMB0, NOOKTIOYeHHOe K OAHHOU WUHe.
IMoOynb mexuuuecko2o 3peHus O0NNCeH 00ecneyusams HacCmpouKu
peoicumos pabomul - HACMPOUKY IKCHO3UYUU, baranca 6enoeo,
18EMOPAZHOCMHbBIX COCMABIAIOWUX, NAOUWAOU OOHAPYIHCUBAEMOTU
ob1acmU U3006padKCenUs, OKPY2IOCIU 0DHAPY*CUBAEMOl 00AACHU
U3006pasicenus, NOOJCEHUe 0OHAPYIHCUBAeMbIX obaacmell
OmHOCUmMENbHO Opye Opyad, MAuWUHHOe 00yYeHUe napamempos
HelpOHHbIX cemell 0151 OOHAPYJCeHUs 00beKmos, opmy u
BakoouposanHvle 3HaUeHUs OOHAPYIHCUBAEMBIX MAPKEPOE MUNA
Aruco, pazmepvl 0OHAPYIHCUBAEMBIX OKPYICHOCMET, KBAOPAMO8 U
Mpey2onbHUKO8, NAPAMempO8 KOHMPACMHOCMU, PA3MEPOS,
KpUGU3HbL U NONIOJACEHUs. pacho3nasaemuvlx aunutl. Habop donicen
0becneuusamsd 803MONCHOCMb PA3PAOOMKU MOOENU MOOUTLHO2O
poboma, ynpasnsemoii 8 FPV-pexcume nocpedcmeom
npocpamMmHo2o obecnedenus 0 NePCOHAIbHO20 KOMNbIomepda u
mobunvusix yempoticms Ha 6aze OC Android unu 10S,
0becneuusarOuleco 803MOHCHOCMb YAPABIeHUs MOOUTbHBIM
pobomom u 6cmpoenHbiM MAHUNYIAMOPOM ROCPEOCTNBOM
epaguueckoeo unmepdhetica, sKnOUAOWUM 8 CeOsl HAOOP KHONOK U
nepexmouamernetl, 0AHCOUCMUK, 061acmb 0Jist OMoOpadiCcenus
6uoeo. Habop dondcen obecneuusams 603MOHCHOCIb U3YYUEHUS

OCHO8 pa3pa6omi<u npOcpamMMHbBLX U AnnapamHublX KOMNJieKcoe
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uHIICEHEPHBIX cucmem, pewenutl 6 cghepe "HUnmepnem seweil”, a
maxkaice peuleHuil 8 06acmu po6OMOMEXHUKU, UCKYCCMBEHHO20
uUHmMeneKma u Mawunno2o ooyuenus. B cocmag nabopa oonicro
6X00UMb NOCOOUE NO UZYUEHUIO OCHOB INEKMPOHUKIL U
cxemomexHuxu, pewieHutl 6 cpepe "HUnmeprnem sewyenr”,
paspabomku u npomomunuposaruro mooeiei pobomos. B cocmas
HaAbOpa 00IHCHO 6XOOUMb NOCOOUE NO U3YYEHUIO OCHO8
pazpabomku cucmem mexHu4ecKo20 3peHus U INEMEHMOs
UCKYCCMBEHHO20 UHMENIeKMA.

Oopaszosamenvibiii
KOHCPYKMOP 0715 RPAKMUKU
6104H020
npoSPaAMMUpPOBanUs ¢
KOMNIEKMOM OamyuKos

\Pobomomexnuyeckuti HaO0Op npedHasHaven 015 U3y4eHust OCHOB
pobomomexnuxu, oemarnet, Y3108 U MeEXaHUMo8, HeodX0OUMbIX
01151 cozdanust pobomomexnuveckux ycmpotucms. Habop
npedcmasisiem coOou KOMNIEKM CIMPYKMYPHbIX 21EMEHMO8,
COCOUHUMETILHBIX INEMEHMO8 U INeKMPOMEXHUYECKUX
Komnonenmos. Habop nossonsiem npogooums sKcnepumeHmsl no
npeomemy usuKa, co30a8amv U NPOPAMMUPOBAMb COOUpAeMble
Mooenu, u3 KOMNOHEHMO8, 8X00AUUX 8 e20 cocmas, pabouue
WMooenu MOOUTbHBIX U CIMAYUOHAPHBIX POOOMOMEXHUYECKUX
ycmpouicme ¢ agmomamusupo8anHbiM YRpasieHueM, 8 mom ducie
Ha KONECHOM U 2YCEHUYHOM X00Y, d MAKIce KOHCMPYKYUl,
OCHOBAHHBIX HA UCHONb30BAHUU PA3IUYHBIX BUO0E Nepeday (8 mom
uuCle YepBsIUHbIX U 3Y0UamblX) a maKoice puiuazos. Bcmpoennvie
becnposoonvie cemesvle pewerust (Wi-Fi u Bluetooth),
603MOdCHOCIb UHMezpayuu ¢ becnaamusvim oonaunvim 110,
0becneuusarom 803MOHCHOCIb NPAKMUYECKO20 U3YYEeHUs]
mMmexHoI02Ull UHMepHema eewyell U 0CHO8 UCKYCCMBEHHO20
unmennexma. Obecneuugaemcs 03MOHCHOCMb 0ObeOUHeHUs
HeCKOIbKUX POOOMO8, COOPAHHBIX U3 NOOOOHBIX HAOOPOB, 8
epynnel ¢ cemesbim 63aumooelicmeuem. Ilpedycmompena
ONYUOHANLHAS, 603MOICHOCTb PACULUPEHUST OONOTHUMENbHLLMU
KOMROHEHMAaMu (He 8X00AWUMU 8 CIAHOAPMHYIO
KOMNIEKMAayuro), NO36OIIOWUMU U3YHAMb MEXHUYECKOe 3peHUe U
npomvliunenHyro pobomomexnuxy. Ilpedycmompena
603MOOCHOCIb pabOMbl HAOOPA ¢ OONOTHUMENLHBIMU 0ONAYHBIMU
cepsucamu. IIpedycmompensvlt MUHUMYM 084 NPOSPAMMUPYEMbIX
KOHmMPOLIEPa 6 NIACIMUKOBbIX KOPHYCAX, NO360ISIOUUX
00HOBPEMEHHO c030a8amb 2 gapuanma pooomos pa3iuyHo2o
HA3HAYEHUS, UMEIOWUX B03MONCHOCTL PAOOMbL KAK 8 NOMOKOBOM
pesicume, max u aBMOHOMHO, NO3BOIAOUUX PeATU308AMNb
00YyUeHUe NPOSPAMMUPOBAHUIO 8 HECKOIbKUX CPedax pa3pabomKu
Ha pasnuuHbIX A3bIKAX (K npumepy, 6 cpedax Mblock, Arduino IDE,
Ha sizeikax Scratch, C, Python, micro Python). Kax munumym ooun
U3 KOHMPOALEPO8 UMeen BCMPOEHHYIO ONEPAYUOHHYIO CUCTEMY,
ecmpoennvie Wi-Fi u Bluetooth, nopm ons nookuouenus
nocnedosamenvHo COeOUHACMbIX BHEULHUX YCIMPOLICE (He MeHee
20 00HO8pemenHo nookmowaemvlx yempoiicms). Kak munumym
0OUH U3 KOHMPOLIEPOB UMEEN BO3MOICHOCHb OOHOBDEMEHHOU
Banucu ne menee 8 NPOSPAMM, € 603MONHCHOCHBIO NEPEKTIOYEHUS
Wexcoy numu. Kax munumym oOun us Konmpoinepos umeem
noanoysemusiil oucnieti (IPS), nosgoasiowuii 661600ums Oanuvie ¢
0amuuxos 8 sude mabauy u epaguros, a maxdice co30a8ams
6cmpoennvie 6 KOHMpoJLiep gudeouspsl. Konuvecmeo cencopos u
UCTOIHUMENbHBIX YCMPOUCME, BCIMPOEHHBIX 8 00UH U3
Konmpoanepos, - ne menee 10 wm. Obwee Koruuecmeo

bremenmos 6 Habope ne menee 400 wim., 6 mom uucie
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nookatouaemvle mooyau: - Bluetooth mooynw, - 06oiinot damuux
IuHUY, - YIbMPA38YKOBOU OAMYUK PACCTNOAHUS, - OAMYUK YBemd, -
0amuuK Kacanus snekmpomexanuyeckutl, - IR Mooy, - momop
NOCMOAHHO20 MOKA € PeOYKMOPOM — He MeHee 2 wm., -
cepeonpusoo, - nyavm oucmanyuonnozo ynpaegienus IR. Habop
0on0iceH OblMb YKOMNIEKMOBAH AKKYMYASMOPHbIMU OAmap esmi.
IIpoepammmoe obecneuenue, ucnoibsyemoe Oisl
NpOSPaAMMUPOBANUsL COOUPAEMBIX POOOMOMEXHUYECKUX MOOeell U
ycmpoticma, 001#CHO 6b1Mb 00CMYNHO 0151 DECNAAMHO20
crauueanus uz cemu Mumepuem u nociedyowe2o uchonb3068aHusl.

[Komniexm nocyowt u
0b0opydosanus 01
VUeHUYEeCKUX ONbINOE
(xumus, usuka, buonrozus)

[[Imamue nabopamopuwiii xumuueckuil Habop uawex Ilempu
[Habop uncmpymenmog npenapoganvhuix Jlodcka 0ns cocueanus
seujecme Cmynxa apgoposas ¢ necmuxom Habop banox o1s
xpanenus meepovix peakmusos (30 — 50 mn) Habop ckasinox
(¢hraxonos) ons xpauenus pacmeopog peakmusos Habop
npubopox (I1X-14, I[1X-16) IIpubop Ons nonyuenus 2a3o8
Cnupmosxa I'oprouee onst cnupmosok Qunbmposanvhas oymaza
(50 wm.) Konba xonuueckas Ianouxa cmekasnnas Yaweuxa 01
ebinapusanus (svinapumenvras dauweuxa) Mepuwviti yununop
(naacmuxogwiti) Bopouka cmexnannasn (manas) Cmaxan
cmexaannvii (100 mn) I'azoomseoonas mpyoka
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Obopyoosanue 015
OeMonCmpayuy Onvimos

(Guszuka)

Cocmas komnnexma: [LImamue demoncmpayuonnwlil: ocnogamue,
cmepoicenn, 1anku, Koavya, my@mol. Hanuyue - CImoaux
noovemuoiil: Tun cmoauxa. yueOHvill/1a00pamopHblil, onopa,
CIMEpIICeHb BUHMOBOU, GUHIN Pe2YIUPOSOUHBIIL. Haluuue, QYHKYUs
noOvbeMa U ONyCKAHUsi CMOAUKA: Haiudue - Ucmounux
NOCMOSIHHO20 U NEPeMeHH020 Hanpsdicenus: yacmoma, 1y: 50,
nompedasemasn mowHocms, BA: 10 - Manomemp srcudkocmuoii
Oemoncmpayuonnwviil: cmekisnuas U-obpasnas mpyoka Ha
noocmagke: nanuyue - Kamepmon Ha pe3oHanchom sujure: 08a
KAMePMOHA HA Pe3OHUPVIOUUX SWUKAX: HATUYUe, PE3UHOBHIL
Wmonomouex: nanuyue - Hacoc 6axyymHulil ¢ 91eKmMpORPUE0OOM.
OnbIMbL: KUNEHUE HCUOKOCTU NPU NOHUNICCHHOM OAGNIeHUU,
sHewnee u sHympennee oasienue u op. - Tapeixa 6aKyymHasi:
OCHOBaHUE C KDAHOM, KOJIOKOJL U3 MOACHO20 CIMEKIA, Pe3UHO8as
NPOKIAOKA, DNIeKMPUYEeCKUll 360HOK: Haauyue - Bedepko
Upxumeda: sedepko, meno YuiuHOPU4eckou Qopmol, NPYHCUHHbLL
Ounamomemp: nanuyue - O2Hu8o 6030yuiHOe: MOACHOCHEHHbIU
YUIUHOP, NOPULEHb HA MEMANIUYECKOM UMOKe C PYKOSMKOU,
noocmaexka oas yurunopa: naauvue - Ipubop ons demoncmpayuu
0asneHus 8 AHCUOKOCIU: OAMUUK OABNIeHUsl, KDOHUMENH OJisl
KpenieHus Ha cmernKe cocyoa. Hanuuue - [Ipubop ons
Oemoncmpayuu ammocgheprozo 0asnenus (maz0edypeckue
noyuapus): 06a pa3beMHbIX MEMAIUYECKUX NOTYUAPUSL C
NPOUHBLMU PYYKAMU U XOPOULO RPUULTUDOBAHHBIMU KDASMU,
Hunneab ¢ Kpanom: naaudue, - Habop men pagnoz2o obvema:
YUTUHOPDBL U3 PASTUYHBIX MAMEPUATIO8: He MeHee 3 Wm., KPIOUKU
0711 noogeuusanus YyuruHopos. Hamudue - Habop men pasnoii
WMaccol: yunuHOpvlL U3 PA3TUUHBLIX MAMepUanos. He menee 3 wm.,
Kprouku 0 nodgeuuanus yurunopos: naauyue - Cocyovi
coobwaiowuecst: coobuaiouuecs CmeKisHHble mpyoxu pazHou
dhopmul: ne menee 3 wim., noocmaska: Haiuuue - Tpyoka
Horomona: (hynkyus nOOKIOUEHUs, K 8AKYYMHOMY HACOCY:
nanuyue, onuna mpyoxku: ne menee 80 cm., pe3urosvie nPooOKU,
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HUnNenb: Haluyue, Koauiecmeo mei @ mpyoxe: He menee 3 wim. -
[lap Iackans: memaniuyeckutl YyuruHOp ¢ ONPasamu, NOPULeHsb Co
WIMOKOM, NONLIU MEMATNUYECKUL Wap ¢ OMBEPCMUAMU. HATUYUE,
Onuna yununopa: ne menee 22 cm, ouamemp wapa: ne memee 8 cm
- Llap ¢ konbyom: wmamue, Memaiiuieckoe Koabyo ¢ My¢gpmotl,
wap c yenoukou: nanuyue, OIuUHa yenouxu: He menee 80 mm,
Ouamemp wapa: He meree 25 mm - L{ununopsi cunyosvie co
CmMpy20M: KOIUYECm80 0OUHAKOBLIX YUIUHOPOS: He MeHee 2 wm.,
\Mamepuan yuruHopos: cmaib U ceuney, KpIouku Ol
no0GeuUsaHUs: Hanudue, cmpye, HanpasiAwas mpyoxa:
nanuuue Ipubop Jlenya: cmoiika ¢ KOpoMbICIOM: HAUYUe,
KOUYeCmeo aiOMUHUEBbIX KOAey: He MeHee 2 uim., npope3s 8
0OHOM U3 Koey: Hanuyue - Mazenum 0y2oobpa3smblii
0eMOHCMPAYUOHHBIIL: MUN MASHUMA. HAMASHUYEHHbLI OPYCOK,
KOIUYeCmeo Yeemos MAaeHUma: He MeHee 2, 0003HaYeHue NO0Co8
Waenuma: nanuuue - Mazenum noiocoeoi 0eMoOHCMPAayUOHHbLI
(napa): mun macHuma: HamMacHU4eHHbIL OPYCOK NPAMOIUHEUHOU
DopMbl, KOMUUECBO YBEMOB MACHUMA: He MeHee 2, 0003HaUeHue
nontocos masnuma: Hanuuue - Cmpenku MacHumHule Ha
wWmamueax. HamasHUYeHHAs CMmpenKd: Hanudue, KoIuuecmso
y6emog maznuma: He menee 2, noocmaska: Hanuuue -Habop
Oemoncmpayuonuslil "Inexkmpocmamura” (anekmpockonsi (2
wim.), cyiman (2 wim.), naiouxa CmekIsiHHAs, NaioyKkd
bOOHUMOBAs, Wwmamugsl usoaupyrowue (2 wm.) - Mawuna
D1eKMpOpOPHAS UNU BbICOKOBONLIMHBIY UCTHOYHUK. OUCKU HA
cmotikax: Haauyue, KOIU4ecmeao 1el0eHcKuUx OaHoK: He MeHee 2,
noocmasxa: Hanuyue - Komniexm npoeooos: [Juuna: ne menee 500
v - 4 wm., 250 mm - 4 wm., 100 mm - 8 wm.

Obopyoosarue 0
OeMoHCmpayuy onvimos
(xumus)

- Cmoauk noovemuwil Pasmep cmonewnuyoi: 200x200 mm,

[ Inasnblii noovem ¢ nomowwio sunma - Lllmamue
Oemoncmpayuoruslil xumudeckuti Onopa, cmepaiCHU, 1aNKu,
Wyghmol, Koavya BozmoosicHocmy 3aKpenienus 31eMeHmo8 Ha
paznuunoil ebicome - Annapam 07 npo8eoeHUs XUMUYECKUX
peaxyuu Mamepuan konbwvl: cmexno - Habop ons snexkmponusza
Oemoncmpayuonnviti Emxocmos Inexmpoowvt - Komniekm mephuix
K010 Manoeo ob6vema Obvem konb.: om 100 ma 0o 2000 mx,
[Konuuecmeo xon6: 10 wm., Mamepuan xonb: cmekio - Habop
draxonos (250 — 300 mn 015 XparneHust pacmeopos peaxKmueos).
Mamepuan ¢naxonog: cmexio IIpooxa -Ilpubop 0na onvimos no
umuu ¢ anekmpuieckum mokom (nabopamopnsiil) -Ilpubop ons
UILIIOCMPayuy 3aKOHA COXPAHEHUS MACCHl BeUjeCma: coCyo
Vlanoonema IIpooxa Tun npubopa: 0emMoHcmpayuorHwitl
V[erumenvras soponka Mamepuan eopouku: cmexio - Ycmanoska
07151 nepezonxu gewecms Konbwl, X0100UnbHUK 0I5l OXAANCOEHUS,
annondic, npooka [nuna yemanoexu.: 550 mm - Ilpubop ons
nonyuenus eazos Cocmas komniekma: 6 npeomemos -bams
Kombunuposannas nabopamophas bBans eodsnas Konvya cmennviel
c omeepcmusmu paznozo ouamempa Ilnumka snexkmpuuecxas -
Dapghoposas cmynka ¢ necmuxom - Komnnexm mepmomempos (0
—100C; 0-360C)
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\Habop OI'D/ETD (¢usuxa)

4 Habopa no wikobHbIM Kypcam Qusuku: « Onmuueckue u
Keanmosble AeneHusy «Mexanuueckue aenenusy « Tennogvie
61eHUAY «DNeKMPOMaACHUMHbLE AGNEHUA). 3AKPbIGAIOWUECs
lomku 0becneuusaiom HaoexdcHoe XpareHue KOMNOHEHMO.
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«Onmuueckue u K6AHMOGbLE AGIEHUS» * KOPNYC 0CGemMUMes *
Ouagpaema c 00HOU Wenvio U mpemst weasimu * ouappazma c
NAMBIO WETAMU * YUTUHOPUHECKUEe TUH3bL * HATUGHAS TUH3A *
npusMa mpaneyuesuoHadsl * NOAYYUIUHOPbl NPO3PAUHbIE * NIOCKUE
Beprana * IKpaH MeMAaIIU4ecKull * 0epircameni ONMU4ecKux
DIEeMEHMO8 * TUHEUKU MAZHUMHbIE * TUHEUKd NPO3PAYHAS *
Oepoicament 0/ UCMOYHUKA CBEMA * 3A)CUMA KAHYETAPCKUX *
UCOYHUK C8emd * MPAHCROPMUD * RAGHUEM * CIAUO
U300padicenuil * UMO * MPAnCROPMuUp NIACMUKOBYLU NPO3PAUHBIL
* DIAKOH C 2NUYEPUHOM, * ONTNUYECKASL CKAMbSL RACHOPNL IOMOK
07151 XpaHeHusl ¢ NPO3PAUHOU KPbIUKOU T0AHCEMEHM
«Mexanuueckue sigieHusy * mena * Myghma wmamued * 1and
wmamuea * 2py3 HAOOPHWILL * KAPEMKaA-OPYCOK * CEKYHOOMED
DAIEKMPOHHBLIL C OAMYUUKAMU * KOMIIEKN YAPYSUX DJIEMEHMO8 *
IMPAHCNOPMUP * MEPHASL IEHMA * KIIOY CEKYHOOMepd
OUHAMOMEMPA He2PAOYUPOBAHHBIX * OUHAMOMEMPbL * 2PY3bl *
KOBPUK * NPUOOP O U3VUEHUsl NAOEHUs Meid * KOMNIEeKM
Baoscumos * konba wnpuya * wHyp 1,5 m; * 1uneiixa * MepHblil
YUAUHOP * OJOK NOOGUIICHBLI * OJIOK HENOOBUICHDIL * CKAMbS
\MexaHuueckas ¢ Cmakan niACmuKo8blli MEpHbII * pbluae *
Wmamus nacnopm J0MoK 05l XPAHEHUs: C NPO3PAYHOU KPLIUKOU
nodicemenm «deKmpomasHumHble GNeHUsLy * pabouee noje *
mydma wmamusa * oepaicameins * pe3ucmopsbl HA OCHOBAHUU *
pe3ucmopsl NPOBOIOYHBIX HA OCHOBAHUU * IAMNA 6 cOope *
KAMYWKA-MOMOK HA OCU * KOMIIEKM RPOB0008 * IAMNA HA
OCHOBAHUU * NEPEeMEHHbLI PE3UCHOP HA OCHOBAHUU * KIIOY HA
OCHOBAHUU * NIEKMPOMASHUM HA OCHOBAHUU * KAMYUWKA-MOMOK *
KOMNAC * MASHUM HOJOCOBOT MAPKUPOBAHHBIL * MASHUM
NOI0COBOU HEMAPKUPOBAHHBII * MPAHCHOPINUD * NAACIUKOBASL
mpybKka * cmakau ¢ Hazpesamenem * NOOCMABKA MAZHUMA *
KOBPUK C MASHUMAMU NACROPM JIOMOK OJisl XPAHEHUSL C
NPO3PAUHOL KPbIUKOLL * 1odicemenm « Tennosvle seienusy
OALIOHBL * MAHOMEMD * KPIOYOK ® IOCKYNL MAPIU * MEPMOMEMP
KOMHAMHBIL He2padyUpoBaHHbIll * mepmomempa 1ad0pamopHvix *
KpOHUWIMENH mepMoOMempd * OCHOBAHUE KPOHWMEHA
mepmomempa * yawika [lempu * karopumempuueckoe meino
matimep * pe3uHKa 6aHKOBCKAs * NOUIKA OJisk RMUY * TUHEUKA *
nCUXpOMEMPUYEcKas mabauya * Wmamues * 3adcuM KaHYeaspCKul
* KPIOUKU MEMALIUYECKUE * NACNOPNL IOMOK OISl XPAHEHUsL C
NpO3PaAUHOU KPLIWKOU JIOJNCEMEHM

\Habop OI'D/ETD (xumus)

B Habop éxooam gecvl 1abopamopHbie snekmpornusie 200 2,
Cnupmogka 1a60pamopHast, BOPOHKA KOHUYECKAsl, NALOYKA
cmexnanunas, npooupka I[1X-14 (10 wmyk), cmaxan gvlcokuii ¢
rnocuxom BH-50 ¢ memxoti (2 wmyxu), yununop usmepumenbHulil
2-50-2 (cmexnsinublil, ¢ nPUMEPMON KPbIUWKOU), Wmamue OJist
npobupox na 10 2né3o, 3axcum npooUpOUHbILL, WNAMENb-T0NCEYKA
(3 wmyxu), Habop praxonos 05t XpareHus pacmeopos u
peaxmueos (06vem paaxona 100 mn - 5 komniekmos no 6 wmyx,
0o0vem graxona 30 mn - 10 komniekmog no 6 wmyk), yuruHop
usmepumenvrulil ¢ Hocuxom 1-500 (2 wmyxu), cmaxan 8vicoxuil
500 mn (3 wmyku), nabop epuielt 0151 MblMbs NOCYObL (eput OIS
Wblmbs npoOupox - 3 wmyku, epui 0Jisk Mblmbs KOO - 3 WmyKu),
xanam benviil x/0 (2 wmyKu), nepuamxu pe3uHosvle XumuiecKue
cmotikue (2 wmyku), ouxku sauumuole, purvmpul oOymasicuvie (100

wimyk), eoprouee 0nst cnupmogok (0,33 1). B cocmag nabop éxoosm
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peaxmugul: amtoMunuil, JHcene30, CONAHASL KUCIOMA, MEMUTLOPAHIIC,
penongpmaneun, ammuak, nepokcud 6000pooa, HUMpam cepeopa u
Opyeue; 8 obwell croxcnocmu - 44 pasnuunvix sewecms,
UCHONBL3YEMBIX 01 COCMABLCHUS KOMNAEKMO8 PeAKMUB08 npu
nposedeHUl IK3AMEHAYUOHHBIX IKCHEPUMEHNOS NO KYPCY
wikonvnotl xumuu. Habop OI'D/ETD, noseonaiowuil npoeooums
npakmuyeckue 3a0anus npu nPosedeHuu 0oueco
20CY0apcmeeHH020 IK3AMEHA NO XUMUU C UCNOIb308AHUEM
coomeemcmayowel 1a60pamopHol NOCyobl, peaKmugos, y4eoHo-
0eMOHCMPAYUOHHO20 0O0PYO0BAHUSL.

Muxpockon yugpogoti

Tun muxpockona: buonocuueckuti Hacaoxa muxpockona:
Wwonokyaapnas Hasnauenue: nabopamopnuiii Memoo
uccredosanus: ceemaoe noie Mamepuan onmuku: onmuieckoe
cmexno Yeenuuenue muxpockona, kpam: 64 — 1280 Oxyaapui.
WF16x Obwvexmussi: 4x, 10x, 40xs (noonpyosicunennwiii)
\Pegonbgepras eonoska: Ha 3 obvexmusa Tun nodceemki: 3epKano
unu ceemoouod Pacnonosicenue nooceemxu. epxusis U HUNCHAA
Mamepuan kopnyca: memann IIpeomemuviii cmoaux, mm. 90
\Hcmounux numanus: 220 B/50 I'y Yucno mecanuxcenei: 1
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{ugposas rabopamopus no
brono2UU

Obecneuugaem npogedenue yuebH020 IKOI0SULECKO20
WMoHUmMOpUHea UHCMpyMeHmanbHbiMu Memooamu. Habop
NpUMEHAEMCS NPU U3YHEeHUU IKOI02UU, OUOIOSUU, XUMUU,
leeoepaghuu u npupodoeedenus, a makdice sk UHOUBUOYATbHBIX
UCCIe008AHUSL U NPOEKMHOU 0esIMeNbHOCMU WKOTbHUKOS.
[Komnaexmayus.: becnpoeoonoil mynemudamuux no
DKOI02UYECKOMY MOHUMOPUH2Y C 8-10 6CIMPOEHHbIMU OaMYUKAMU.
VIamuux Humpam-uonos Jlamuuk xaopuo-uonos JJamuux pH c
ouanazonom usmepenus ne yoce wem om 0 0o 14 pH Jlamuux
enascHocmu ¢ ouanasonom usmepenus 0...100% Jamuuk
oceeljeHHOCmU ¢ OUana3oHoM usmepenus He yce yem om 0 0o
180000 nx Jamuux memnepamypuvl ¢ OUANa30HOM U3MEPEHUS He
vorce wem om -20 0o +140C Jamuux snekmponpogooumocmu ¢
ouanaszonamu usmepenus ne yce uem om 0 00 200 mxCm; om 0 do
2000 mxCm; om 0 0o 20000 mxCm [Jamuux memnepamypuol
OKpYHCcatoujeli cpeodbl ¢ OUANA30HOM UBMEPEHUs. He Yoice YeM Om -
20 00 +50C Omoenvuvie damuuku u myremudamuuxu.: Jamyux
BeyKa ¢ (hynryuel unmezpuposanus ¢ OUana30HOM UMepeHUs.
uacmom ne mernee wem om 50 I'y 0o 8 kl'y,; /lamuux enasxcnocmu
nouswl ¢ duanazonom usmepenus e yce wem om 0 0o 50%
V[amuux oxucu yz2nepooa ¢ Ouanasonom usmMepenus He yce em
om 0 0o 1000 ppm Mynemuoamyux onmu4eckou niomHoCmu u
WMymHOCIMU O 6CMPOEHHbBIMU damyukamu. [JJamyux onmuueckou
nromuocmu 470 um ¢ ouanazorom usmeperusi om 0 0o 2 D
V[amuux onmuyueckoil niomuocmu 525 um ¢ Ouanazonom
usmeperuss om 0 0o 2 D JJamuux onmuyecxou nromuocmu 630 Hm
c ouanazonom usmepenusi om 0 0o 2 D Jlamuux mymnocmu
pacmeopos ¢ ouanazonom usmepernusi om 0 oo 200 NTU
Uxceccyapor: Kabeno USB coedunumenvuwiil (2 wim.) 3apsionoe
yempoticmeo ¢ kaberem miniUSB USB Aoanmep Bluetooth 4.1
Low Energy Cmepoicenb 01 3aKpenieHus 0amuyuko8 6 uimamuee
[Kpamkoe pykosodcmeo no sxcniyamayuu yu@poeoi
lnabopamopuu Ilpoepammmnoe obecneuenue Memoouyeckue

pexomendayuu ne menee 20 pabom Ynaxosxka Haruyue

wm.
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Ne HaumeHoBaHue
n/n| o6opynosanus (PBIIO)

Kparkue npumepHsble Texunyeckune xapakrepuctuxku (PBIIO)

Ennnnna
H3MEpPEeHUs

KosanuecTBo|

pyccroa3biuH020 catima no00epHCKU, Haauyue 8UOeopoIUKOS.

[ ugpposas rabopamopus no
dusuonocuu (npoghunvhwiii

ypogens)

Obecneuusaem npogederue ucciedo8anus no GYHKYUOHUPOBAHUIO
uenoseyeckozo opeanusma. Komnnexkmayus: Becnpogoonoti
WMyabmudamyux no Qu3UoIoUYU ¢ 5-10 CMPOECHHLIMU OAMYUKAMU.:
V]amyux apmepuanvroco oagrerus (0...250 mm pm. cm.) JJamuux
nyabea ¢ ouanazonom usmepenus He yoce yem om 30 0o 200
vO/mun JJamuux memnepamypvl meida ¢ OUaANa30HOM USMEPEHUsL He
vorce uem om +25 do +40C Jamuuk uacmomul ObiXaHus ¢
Ouanazonom usmepenus ne yace wem om 0 0o 100 yuxnos/mun
V]amuuk yckopenus ¢ nokasamenamu =2 g; +4 g; £8 g Omoenvhvie
yempoticmea: JJamuux IKI ¢ ouanasonom uzmepenus ne yoice yem
om -300 0o +300 mB) [Jamyux cunomep ¢ OuanazoHom usmeperus
He yoce wem om 0 0o 40 H JJlamuux ocgewgennocmu ¢ OuanazoHom
usmepenust ve yoce yem om 0 0o 180000 nx Axceccyapvr: Kabenw
USB coedunumenvruiii 3apsaonoe yempoucmeo ¢ kabeiem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy Kpamxkoe
pyKosodcmeo no sxcniyamayuu yugpogou rabopamopuu
IIpoepammnoe obecneuenue Memoouueckue pekomeHoayuu He
wmenee 20 pabom Hanuuue pycckosazvlunoco caiuma noooepicxu
Hanuuue 8140eopoauxos.

wm.
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HaumenoBanue paszaena:
3 |"KomnsroTepHOe
o0opynoBanue"

Mnozoghynxyuonanvroe
ycmpoticmeo (npunmep,
ckaHep, xonup)

Tun ycempoiicmea.: Muoeogynxyuonanvruoe ycmpoiicmeo (M®OY);
[[eemnocms nevamn: uepno-benas, Texnonozus nevwamu:
baexkmpozpaguueckas (nazepuas, c6emoouoonas); Popmam
neyamu: ne menee A4; Tun cxanupoganus:
npomsdiCHbI/NAaHwWemHblll, Bosmooxcnocms ckanuposanust 6
bopmamax: ne menee A4, Cnocob nookmoyenusn: LAN, Wi-Fi,
USB

1.00

\Hoym6yx

Dopm-pakmop: Hoymoyk, Paszmep ouazonanu: we menee 15.6
oriimos, Paspewenue sxpana: Full HD, Quad HD unu Ultra HD;
O0wuil 06vem YCMaHoB8IeHHOU ONEPAMUBHOL NAMAmu. He menee 8
[ oaum, MaxcumanvHulii 00wull n0OdepIcUsaemulil 00vem
onepamusHou namsamu. He menee 16 I'batim;, Ob6vem SSD
Haxonumeins. ne menee 240 I'oaium, becnposoonas ceszv: Wi-Fi;
[Konuuecmeo ecmpoenuvix 6 kopnyc nopmog USB: ne menee 2, uz
Komopuix ne meree 1 donacro bvims USB eepcuu ne nuoice 3.0,
\Paspewenue 630-kamepwl, Mnuxcens: ne menee 0.3; Bcmpoennwitl
mukpogon; Knasuamypa c packnaoxot u Mapkupoxkou Kiasu
OWERTY/MI][YKEH; Ioddepacka cmandapmos 6ecnposoonoii
cesizu: 802.11a/b/g/n/ac; IIpouzeodumenvrocms npoyeccopa
(3nauenue noxazamens « CPU Mark» no mecmy «Laptop &
\Portable CPU Perfomancey
hitp://www.cpubenchmark.net/laptop.html): ne menee 5000
eounuy, Hanuyue manunyissmopa moiib 6 Komniekme: 0d,
Yemanoenennas onepayuonnas cucmema c epaguieckum
n01b308aMeNbCKUM UHMeEPDelicoM, C8eOeHUsI O KOMOPOM
BKII0UEHBL 8 eOUHBIL PeeCmpP POCCUICKUX NPOSPAMM OJis
D1eKMPOHHBIX BLIYUCIUMENbHBIX MAWUH U 6A3 OAHHBIX,
Yemanoenennwviii nakem ogpucnoco npoepammnozo obecneuenus,

coemecmumozco cycmaHoereHHoﬁ onepauuomioﬁ CMCI’I’[@MOMV,

um.
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n/n

HaumMmeHnoBaHue
odopynosanus (PBIIO)

Kparkue npumepHsble Texunyeckune xapakrepuctuxku (PBIIO)

Ennnnna
H3MEpPEeHUs

KosanuecTBo|

c6e0eHUsl 0 KOMOPOM BKIIOUEHDL 6 COUHBLI Peecmp POCCULICKUX
npocpamm Ot DNeKMPOHHBIX BbIYUCTUMETbHBIX MAWUR U 643
Oanmvix.
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