MunncTepeTBo 00paszoBanus 1 Hayku PecryOnnku Xakacus
IPUKA3
«db5y» Ol 20227 r. AGaxan Ne \ OO~ (O

06 yTBep:IeHHH HH(PPACTPYKTYPHOTO JIHCTA AJIsl CO3AANMS H (QYyHKIUHOHHPOBAHMS
B 0611€06pa30BaTEIbLHbIX OPrAHH3ALMAX, PACTIOIOKEHHBIX B CEJILCKOH MECTHOCTH
H MAJIBIX FOPO/AX, IEHTPOB 00PA30BAHMS €CTECTBEHHO-HAYYHOH H
TeXHOJIOrHYecKoi HanpaBaennocteii «Touka pocta» B 2022 roay B pamMKax
peruonanbHOro npoekTa «CoBpeMeHHas WIKOI»

Ha ocHoBaHMM nuchMa MuHmcTepeTBa mpocseineHns Poccuiickoit Penepannu
or 01 mosbps 2021 r. Ne TB-1913/02 o HampaB/IeHHH AKTyaJbHBIX METOMMYCCKIX
PEKOMEH/JAIMH [0 CO3aHMI0 M (QYHKIMOHMPOBAHMIO B o61ieo6pazoBaTe/IbHBIX
OpraHM3aLMsAX, PACIIONOKEHHBIX B CEIBCKON MECTHOCTH W MAJBIX rOpOAaX, IICHTPOB
00pa3oBaHUA  €CTECTBEHHO-HAYYHOH M TEXHOJIOTHYECKOH HarpaBJIeHHOCTEH,
mucema OIAY «Dona HOBEIX (hopM pa3suThs oOpasoBaHMs» oT 21 sHBaps 2022 r.
No 100/2101-24 «O cooTBeTcTBUM HHPACTPYKTYPHOTO JINCTA €IMHOM TEXHOIOTMICCKOH
cpene HIIO» s co3jaHus  LEHTPOB  oOpa3oBaHMs €CTCCTBEHHO-HAYYHON H
TexHosorMyeckoii Hanpasnennocreil « Touka poctay B 2022 rogy mp MK a3 bl B a 10

1. VTBepauTh MHOPACTPYKTYPHBIH JHCT TS CO3AaHUS M (QYHKIMOHUPOBAHUS B
0611e0Gpa30BaTeIBHBIX OPraHN3allusX, PacTlOOKEHHBIX B CENBCKOH MECTHOCTH M
MaJbIX TOpOJax, IEHTPOB 00pa3OBaHUS €CTECTBEHHO-HAyUHOH M TEXHOJIOTHYECKOM
nanpasnentocreit «Touka pocra» B 2022 rogy cOraacHO MPHIOKCHHIO K HACTOALIEMY
NpUKasy.

2. KoHTposib 3a HCIOJHEHHEM NpHKasa BO3JIOKHTH Ha IEPBOrO 3aMECTHTCIA
MunucTpa oGpaszopanus 1 Hayky PecryGnukn Xakacus A.A. byTeHKo.

MunucTp JL.H. 'umasyruna




[Ipunoxenue
YTBEPXJIEH

npuka3oM MuHHCTEPCTBA 00pa3OBaHHU
n Hayku PecrryOnmku Xakacus
oT 35.0). 9023 Ne \eO-6O

HuppacTpyKTypHbIii JIHCT ISl CO3AHHS H (GpyHKIHOHHPOBAHHSA B
00meo0pa3oBaTe/IbHbIX OPraHU3aLHsX, PACIO0JI0OKEHHBIX B ceJIbCKOH MeCTHOCTH H
MAaJIbIX TOPOJAX, HEHTPOB 00PA30BAHMS €CTeCTBEHHO-HAYYHOH H TeXHOJIOrHYeCKOH

HanpasJiennocreii «Touka pocta» B 2022 roay

HaumenoBaHnHne

pasznena: «EcrecTBeHHO-
Hay4yHas
HanpaBpJeHHOCTEY

Ne Kparkue npuMepHble TEXHHYCCKHE Exunnua
oGopyaoBaHus IKonuecTBo
n/n xapaktepucruku (PBIIO) H3MepeHus
(PBITO)
Haunmenopanue nanpapienus: «Bazoean (o6sa3amenvnasn uacms)»
HaumMeHnosanue

[ughposasn
nabopamopus no
puzuxe (yuenuuexcras)

Obecnevusaem blNOIHEHUE IKCNEPUMEHMOE NO
memam Kypca ¢usuxu. Komniexkmayus.
Becnposoonoti My bmudanyux no usuxe ¢ 6-1o
scmpoennvimu damyuxamu: Lfughposoii damyux
memnepamypel ¢ OUanNazoHoM UsMepenus He yice
vem om -20 00 120C Lugpposoii oamyux
abconomuoz0 dasienus ¢ OUANA30HOM USMEPEHUA
e yoice wem om 0 0o 500 xlla [lamuux
MAzHUMHO20 NOJSL ¢ OUANA30HOM USMEPeHUs He
voice uem om -80 0o 80 mTn Jamuuk nanpadicenus
e Ouanazonamu uzmepenus He yace yem on -2 00
+2B; om -5 0o +5B; om -10 00 +10B; om -15 0o
+15B  qamuux moxa ne yoice yem om -1 do +14
Jlamuux axceaepomemp ¢ ROKA3AMENIMU He MeHee
vem: +2 g; +4 g; +8 g Omoenvnvie ycmpoucmsa:
USB ocyunnozpach ne menee 2 xanana, +/-10 B
Ukceccyapu: Kabeao USB coeounumensholii
3apsionoe yempoiicmeo ¢ kabenem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy
Konempykmop OJisk RPOGe0eHUs. IKCRePUMEHINOE
Kpamkoe pykosoocmeo no sKCnayamayuu
yugpposoii rabopamopuu Ilpozpammnoe
obecnevenue Memoouueckue pexomenoayuu (40
patom) Hanuuue pycckoA3bluHo20 cauma
noodepaicku Hanuvue 6ud0eopoiuxos.

um.

33.00

\ugpposas

abopamopus no Xumuu

Obecnevusaem 6biNOIHEHUE 1AOOPAMOPHBIX

pabom no xumuu Ha ypoxax 6 OCHOGHOU WKoe U

33.00




n/n

HaumeHnoBanue
obopyaoBaHHs
(PBITO)

Kparkue npumepHbie TEXHHIECKHE
xapakrepuctukn (PBI1O)

Eaununna
H3MepeHns

Koan4yecTBO

(yuenuueckas)

NPOCKMHO-UCCE006aMEeNbCKOU OeAMenbHOCHU
yvuawuxcs. Komnaexmayus: Becnposoonoii
MYIEMUOANYUK NO XUMUL € 3-MA 6CMPOCHHBIMU
Vamyurxamu.: Jamuux pH ¢ ouanazonom
usmepenus e yoice wem om 0 0o 14 pH Jlamuux
21eKMPONPOBOOUMOCHIU C OUANA3OHAMU
wsmepenus e yoice uem om 0 00 200 mxCwm; om 0
Do 2000 mxCum; om 0 0o 20000 mxCm Jamuux
memnepanmypul ¢ OUANA30HOM U3MEPEHUS He YIice
yem om -20 0o +140C OmoenvHeie Oamuuki:
[Tamuux onmuyeckot niommocmu 525 HM
Axceccyaper: Kabenv USB coedunumenshbiii
3apsionoe yempoiicmeo ¢ kabeaem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy Kpamxkoe
PYK0BOOCMEO NO IKCHAYAMAYUU YUPposou
nabopamopuu Hatop natopamopnoti 0CHAChKu
Ipozpammnoe obecnevenue Memoduueckue
pexomendayuu ne menee 40 pabom Hanuuue
pyccroazeluno20 catima noooepaicku Hanuvue
GUOCOPONIUKOS.

[[ughposas
lnabopamopus ho
buono2uu (yuenuveckas)

Obecnevusaem 6binoaHenue 1a60paAmMopHvIX
patom na ypokax no Guon02uu 6 OCHOBHOU wiKone
U NPOEKMHO-UCCIE006AMENbCKOU OesMeNbHOCIU
vuawguxca. Komnaexmayua: Becnposoonoii
MYTbmuUOamuuk no 6uUoN02UU ¢ 5-10 6CMPOEHHbIMU
Damuukamu: Jamuux é1adjicHocmu ¢ OuanazoHom
wsmepenus (... 100% Jlamuux oceeuyennocmu ¢
Duanazonom uzmepenus ne yaice uem om () 0o
180000 nx Hamuux pH ¢ ouanazonom usmepenus
me yoice wem om 0 0o 14 pH [Jamuux
memnepamypol ¢ QUANA30HOM USMEPEHUA He YIice
yem om -20 0o +140C Jamuux memnepantypol
oKpyoicaloujel cpeobl ¢ OUANA30HOM UMePeHUs He
yorce uem om -20 0o +40C Axceccyapol: 3apaonoe
yempoticmeo ¢ kadenem miniUSB USB Aoanmep
Bluetooth 4.1 Low Energy Kpamxoe pykosodcmso
no sxcnayamayuu yughposoii nabopamopuu
[ughposas suoeoxamepa ¢ MEMANNUECKUM
wumamueom, paspeuenue ne menee 0,3 Mnuxc
ITpozpammnoe obecnevenue Memoouueckue
pexomenoayuu ne menee 30 pabom Ynaxosxka
Hanuyue pyccKoa3pluHo20 caiima noooepicKu,
HauuUe 8UOCOPONUKOE

33.00

2

HaumeHoBaHue




n/n

HaunmenoBanue
o0opynoBaHHs
(PBITO)

KpaTkune npuMepHbie TEXHHYECKHE
xapaktepucruku (PBI1IO)

Exnnunna
H3MepeHHs

Ko/inuecTBO

paszena:
«KommnbroTepHoe
o0opynoBaHHEN

M@V (npunmep,
ckanep, Konup)

Tun ycmpoiicmea.: Mnozogyynxkyuonanernoe
yvempoticmeo (M®@Y); Ileemnocmy nevanb: 4epro-
Genas; Texnonozus nevamu: snekmpozpaguueckas
(nazepuas, ceemoouoonasn); Popmam nevamu: ne
wmenee A4; Tun ckanuposanus:
npomsisicHeliy/naanuwemustii;, Bosmooicnocme
cranuposanus 6 popmamax: ne menee A4; Cnocod
nooxniouenua: LAN, Wi-Fi, USB

11.00

Hoymbyx

Dopm-haxmop: noymbyk, Pasmep ouazonanu: ne
wenee 15.6 owiimos; Paspewenue sxpana: Full
HD, Quad HD uwu Ultra HD; Obwuii ob6vem
VemanoeneHHol OnepamusHoTi NaMAMu. He MeHee
8 I'baiim,; Maxcumanenviii oOwuil
noodepacusaemulii 00beM ONePamueHOU NAMAMU:
ne menee 16 I'oaum; Odovem SSD naxonumens. ne
menee 240 I'baiim; Becnposoonas ceaszv: Wi-Fi;
Konuuecmeo ecmpoennbix 6 kopnyc nopmos USB:
He Menee 2, u3 Komopwix He menee 1 00KHCHO
Guimb USB eepcuu ne nusce 3.0; Paspeutenue 636-
kamepol, Mnukcenw: ne menee 0.3; Bempoennviii
muxpogon,; Knasuamypa ¢ packiaoxoti u
MAPKUPOBKO KIABULL OWERTY/HI[VKEH;
ITodoepoicka cmanoapmos 6ecnpo8oOHOU CeA3U!
802.11a/b/g/m/ac; [IpoussooumenbHocme
npoyeccopa (snauenue noxazamens « CPU Marky
no mecmy «Laptop & Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop. html): ne
menee 5000 eounuy; Hanuuue manunyismopa
WMblib 6 kKoMnaekme: oa; Ycemanoenennas
OnepayUONNan Cuchmemda ¢ 2paguueckum
nob306aMENbCKUM UHMEPPeTicoM, C6eOeHUs O
KOMOPOM BKIIOUEHbL 8 COUHBLT peecmp POCCUUCKUX
npo2pamm 05 ANeKMPOHHBIX BbIYUCTUMENbHBIX
Wawun U baz Oaunvix, Yemanoenennlii hakem
oghucrozo npozpammnozo obecneyenus,
COEMECTUMO20 ¢ YCMAHOBICHHOU ONePayUOHHOU
cucmemou, c8e0eHUsl 0 KOMOPOM GKIIOHEHbL 6
eOUHbLL peecmp pOCCUICKUX NPO2PamMM OIS
OIEKMPOHHBIX GLIYUCIUMENLHBIX Mawul U 6a3
OAaHHBIX.

uim.

33.00




n/n

HaumenoBanue
00opy10BaAHHSA
(PBITO)

KpaTkue npumepHble TEXHHYECKHE
xapakrepucruku (PBIIO)

Ennnnna L(

H3MEpPEHHS

OJIHYECTBO

HaumenoBanue nanpasienusi: «Jonoanumensnoe 00opyoosanuey

HaumenoBanue
paznena:
«KommneroTrepHoe
o0opyoBaHHEN

\Hoymbyk

Dopm-hakmop. noymoyk, Pazmep ouazonanu: ne
menee 15.6 owimos; Paspewenue sxpana. Full
HD, Quad HD unu Ultra HD,; Obwuii o6vem
VCMAHOGACHHOU ONePamuBHOT NAMAMU. He MeHee
8 I'baum,; Maxcumanenelii 0dugui
noooepicusaemslli 00vem ONepamueHoOt NAMAMu;
e menee 16 I'oaiim; Obvem SSD naxonumens. ne
wmenee 240 I'baiim; becnposoonas céasze: Wi-Fi;
Konuuecmeo ecmpoennsix 6 kopnyc nopmos USB:
He Menee 2, uz komopuix He menee 1 Q0NdICHO
6uime USB eepcuu ne nuowce 3.0; Paspewenue 630-
kamepul, Mnukcenv: ne menee 0.3; Bempoennviii
wukpoon, Knaguamypa c packiaokoti u
mapkuposkoii knaguw QWERTY/HI[VKEH:;
Ilooodepoicka cmandapmog 6ecnposoOHOT CEA3U:
802.11a/b/g/m/ac; [Ipouzsodumenvnocmes
npoyeccopa (3navenue nokazamens « CPU Mark»
no mecmy «Laptop & Portable CPU Perfomance»
http.://www.cpubenchmark.net/laptop.html): ne
wenee 5000 eounuy; Hanuuue manunynamopa
Mbllb 8 KOMIAeKkme: o0a, Ycmanoenennas
onepayuonnas cucmema ¢ 2paguueckum
F101b306AMENbCKUM UHMEPPeUCoM, C8eOeHUs O
KOMOPOM 6KII0YEHbI 8 eQUHBLT Peecmp POCCULICKUX
npo2pamm 015t INEKMPOHHBIX 6bIYUCIUMETbHBIX
Maiun U 6az oaunvix;, Ycecmanosenennwviii nakem
0ghuctozo npocpammnozo obecneuenus,
COBMECMUMO20 C YCMAHOBICHHOU ONePayuoOHHOL
cucmemotl, c6eO0eHUs 0 KOMOPOM GKIOYEHbl 6
eOUHBLI peecmp POCCUtICKUX NPoZpamm OJis
D1eKMPOHHBIX BLIYUCTUMENLHBIX MAUUH U 6a3
OaHHbIX.

uim.

11.00

2

'HaumeHoBaHue
pa:;z[e.na:
«TexHonoruvueckas
HATMPABJICHHOCTbY

ObpazosamenbHblii

Habop Ons uzyvenus

ObpazosamenvHblil Habop doadicen Oulmb

mpeonaznaven Ona usyvenus pooomomexHudecKux

wm.

11.00




MAHUNYIAYUOHHBIX
pobomos

adoumusHozo npouzeodcmea. B cocmas nabopa
DoaNCHbL BX00UMb KOMAAEKMYOUjue U
yempoticmea, obnadaioujue KOHCmpyKmMusHou,
annapamuoil U NPOZPAMMHOU COBMECMUMOCIMbIO
opye ¢ Opyzom. 1) Komnaexm KOHCMpPYKmMuGHoLx
bAeMeHmOo8 U3 Memaild U nIacmuxa ons coopKu
MoOeneli MaHUnYIAYUOHHBIX POGOMOE ¢ Y2080
KUHeMamuKol, nI0CKONAPanienbHol
kunemamuxoi, Delta-kunemamuxoii. 2)
Hnmennexmyaibhulii CepeoMooyib ¢
UHmMe2puUpPOBaHHOTi CUCEMOU YNPABIeHUA - He
menee Tum. Cepsomoodyie 0oadxcen obaadanms
UHME2PUPOBAHHOT CUCTEMOTE YNPAGTIEHUS,
obecnevusaioweli oopamuyio CéA3b Wil KOHMpOb
napamempos - RoN0JCeHue 8aid, CKOPOCHb
Bpauens, Hazpy3Kka npueooa, a maxdice
obecnevusalouels 803MOANCHOCHb
noCIe006aMeNbH020 NOOKNIOYEHUS OpY2 C Opy2oM
U Ynpasnenusi cepeoMoOYIsAMU NO
nocredoeamenbHOMY ROJIYOYHAEKCHOMY
acunxponnomy unmepegeiicy. 3)
\Po6omomexHuuecKui KoHmpouiep,
npedcmasisiowuii coboil MoOybHOE YCMPOUCmeo,
srIIOUaiouee 8 cetss OOHONIANHbLL
MUKDPOKOMNbIOMED OJlA GLINOTHEHUS. CIONCHBIX
BLIYUCTUMENbHBIX ONePayUll, nepughepuiinbLil
KoHmpoJiep Olsl YNPAasneHus 6HeuHUMU
yempolicmeamu U naamy pacuiuperus o
nooxoyenua enewnux ycmpoticms. Modynu
pobomomexHuuecko2o Konmpoanepa QONICHBL
ob6radans 00HOBPEMEHHOU KOHCIMPYKMUGHOU,
annapamuou u nPoSPaMMHOU COBMECMUMOCMbIO
Opye ¢ Opyeom. PobomomexnuyecKuii KOHmpoJaep
0012ICeN YOOBNCMEBOPAN MEXHUYECKUM
Xapakmepucmukam. Koi-60 s0ep 6CmpoeHHo20
MUKPOKOMNbIOMEDA - He MeHee 4, makmosas
wacmoma aopa - e menee 1,2 I'Ty, obvem O3V -
e menee 512 M6, nanuuue unmepdeiicos - SPI,
12C, I-wire TTL, UART, PWM, yugposweie - ne
wmenee 16 wum u ananozoeeie nopmel - He mexee 8
wim 015t ROOKNIOYEHUA BHEUHUX YCMPOUCMS,
scmpoennviii Muxpogon, a maxoce WikFi wiu

Bluetooth Ons KOMMYHUKAYUU CO GHEULHUMU

HaumenoBanue
Ne KpaTkue npuMepHbIe TEXHHYECKHE Ennnuna
00opy/10BAHHS 0JIN4eCTBO
n/n xapakrepuctuku (PBIIO) H3MepeHHs
(PBITO)
VHOZOKOMNOHEHMHBIX  MeXHON02UT, OCHO8 UHDOPMAYUOHHBIX MEXHON02Uil
POGOMOMEXHUYECKUX [ MEXHON02UI RPOMBIULIEHHOU AEMOMAMUSAYUY, d
cucmem u maxoice MexHON02Ull NPOMOMUNUPOBAHUA U




n/n

HanmenoBanue
obopyaoBaHus
(PBITIO)

Kparkue npumepHbie TEXHHYECKHE
xapakrtepucrukn (PBIIO)

Eauauna
IKon4ecTBO
H3MepeHHs

yempoticmeéamu. Pobomomexnutecxkui
konmpoanep 0onvicen obecneyueanb
603MODICHOCTb RPOZPAMMUPOBAHUSL C NOMOUYBIO
cpeocme azvikos C/C++, Python u ce0600m0
pacnpocmpansemoti cpeowl Arduino IDE, a
maxoice ynpagaenus MooeIsmu
POBOMOMEXHUNECKUX CUCTEM C NOMOUbIO CPedbl
ROS. 4) IIpoepammupyemblil KORmpoiep - He
menee lwum. [Ipozpammupyemblii KOHMpoLep
Dondicen npedcmasiime cobOU 6bINUCIUMETbHBLI
MOOYIb, 061A0aI0WUM YUPPOBLLMU NOPMAMU - HE
Menee 8 wm u anano2o8bIMu ROPMAMU - He MeHee
16 wm, unmepgpeticamu UART, 12C,SP1, TTL, a
maxkoice modynem 6ecnpogoOHOU Ces3U muna
Bluetooth wiu WiFi ona cozoanus annapamHo-

e

npozpammuix pewenuti u """ "ymuvix/cmapm”"""-
yempoiicms 015 pazpabomku peutenui

" Humepnem eewei"""". 5) llhama
pacuupenus NPozpamMmupyemMo20 KoOHmpoiepa —
ne menee lwum. Ilama pacwupenus 00nxiCHA
o6ecneuusant 603MONUCHOCHb NOOKNIOYEH U
VHUBEPCATLHOZ0 GHIYUCIUMENbHO20 MOOYIA K cemu
nocpedcmeom unmepeetica Ethernet. Ilnama
pacwupenus dondcna 0baadams ROpmMamu 8600a-
6bI600A 018 NOOKAIOYEHUA YUPPOBHIX U
anano2o6uix yempoticmea — ne menee 40 wm,
unmepcpetic SPI u 603MONCHOCLIO ROOKNIOYEHUA
srewnetl kapmul namamu. 6) Mooy
MEXHUYECKO020 3PeHUs, NPedCmasnaiowuil cobou
yempoucmeo Ha baze blYUCAUMeNIbHO20
MUKPOKOHMPOEPA U UHMEe2PUPOBaHHOL Kamepbl,
obecneyugaioujee pacno3HABanue NPOCMeUUUx
uz06paicenuil Ha MOOyIe 3a cuem coOCmEeHHbIX
GHIYUCTUMENbHBIX 603MOJICHOCMEN - HE MeHee
Twm;  Modyib mexHuuecko2o 3penus O0NNHCeH
Gecneyugams 603MONCHOCHL KOMMYHUKAYUU C
aHano2uYHBIMU MOOYISMU ROCPEOCMEOM WUHbL HA
baze nocnedosamenprozo unmepgetica ¢ yeavio
Oanvuetiuieti nepedauu pe3yibmamos usmMepenui
epynnsl MoOynell Ha ynpasasioujee
BLIYUCTUMENBHOE YCMPOLICME0, NOOKIOYEHHOE K
Oannoti wiune. Mooynb mexnuuecko2o 3peHus
Voncen obecnevusams 603MONCHOCTTL
ocyugecmename HACMPOUKY MOOY/IAL MEXHUUECKO20
spenust - HacmpoiKy skcnosuyuu, baranca 6enozo,
Y6EmMOPA3HOCHIHBIX COCMABISIOUIUX, NAOUAOU




n/n

HaumenoBanue
obopyaoBanus
(PBITIO)

Kparkune npamMepHbIe TEXHHYECKHE
xapakTtepucTuku (PBIT1O)

Enununa
H3MepeHHs

KoJimdecTBO

oBHapysicueaemoli obaacmu u300padcenus,
oKkpyanocmu oGHapycusaemotl obnacmu
U306padiceHUs, NON0JICEHUe OOHAPYICUBACMbIX
obracmeit omuocumenvHo opye opyea. Mooy
mexHuuecko2o 3penusi QoadceH obecnenusans
BOZMONCHOCIb HACMPOUKU HA 00HOBPEMEHHOE
o6Hapysicenue ne menee 10 paziuunblx 0OUHOUHBIX
06vexmos 6 cekmope 0b3opa, 1ubo ne menee 5
cocmagHbix 00bEKMOs, COCMOAUUX U3 He MeHee 3
paznuunblx epaguveckux npumumueos. Mooyne
mexHuuecko20 3penus 0ondicen obaaoams
ecmpoennvimu unmepgeiicamu — USB, UART, 1-
wire TTL, 12C, SPI ona kommyHuxayuu co
BHEeUHUMU ROOKIIOYaeMbiMu yempoticmeamu. 7) B
cocmas nabopa OoNHCHBL 6X00UMb YUPPOBLIE
ungopmayuono-cencopmvie MooyIu,
npedcmasasiowue coboli yempoticmea na baze
NPOCPaAMMUPYeMO20 KOHMpOoIiepa u
uzmepumenviozo snemenma. Lugposoii mooynw
Doaoicen obradams 6CmpoeHHbIM
MUKPOKOHMPOLIEpOM (MAKmMosas yacmoma - He
wmenee 16 My, wuna oanneix — ne menee 8
\Kbatim), unmepgeticamu 0ns ROOKIIOUEHUs K
GHEUHUM YCmpolicmeam.: Yugpossle U aHaio206wie
nopmul, 1-wire TTL, pazvem muna RJ. Lugposoii
WMOoOYIbL dondicen 0becneuusams 803MONCHOCTTD
KOMMYHUKAYUU C AHANOSUYHBIMU MOOYVISAMU
NoCcpedcmeom Wbl Ha baze nociedoeamenbHo20
unmepetica ¢ yeavio OaneHetiueil nepeoayu
pe3yIbmamos usmMepeHull 2pynnol Mooyiet Ha
VAPAsAiowee GulUCIUMENbHOE YCmpotcmBo,
nookuenHoe Kk danHol wune. B cocmas nabopa
OONIHCHO BXOOUMb. YUPPOBOT MOOYIL MAKMOBOU
KHONKU — He MeHee Juim, Yyugpoeoi Mooyib
ceaemooduoda — He mernee Jutm, yupposoi Modyis
KOHe8020 npepuleames — He MeHee Juim,
Lupposoli MOOYIb Oamuuka Yyeema — He MeHee
lwm, yughposoit mooyre RGB ceemoouoda — ne
menee Twum. 8) B cocmas nabopa donxcuui
BX00UMb 31eMeHmbl Ol cOOPKU 8AKYYMHO20
Baxeama. 6aKyYMHAA NPUcOCcKa — He meHee luim,
onexmpomazHumnblil Kianan — ne menee luum,
Baxyymuwlii Hacoc — ne menee Iwm. 9) B cocmaes
Habopa 0o.Jicen 6x00UMb y4eOHbIT KOMIIEKM,
erAIOYAIOWUll 6 cebs yueOHoe nocobue, Habop
OubIUOmMEK MpexMepHbIX 2NeMeHmos Ol




n/m
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MPOMOMUNUPOGAHUS MOOENET MAHUNYIAYUOHHBIX
pobomos, a marxdice npozpammuoe obecnevenue
ons pabomwl ¢ nabopom. I[Ipoecpammiuoe
obecnevenue 00HCHO 0becneuusams MpexmepHyIo
BU3YAIU3AYUIO MOOENU MAHUNYASYUOHHO20 pobomal
(C Y2no6oil, NIOCKONApanieabHol u Oelbma-
KuHeMamuxot) & npoyecce pabomul,
obecneyusames nocmpoenue nPOCMpPaANCmMEeHHol
Impaekmopuu QGUICeH U UCHOTHUMEIbHO20
MexanuzmMa Manunyiayuonno2o poboma,
BO3MOACHOCIL 3A0AHUA NOCAEO06AMENbHOCIU
mouex 01 RPOXONCOeHUs Yepes Hux
UCNOTHUMENLHO20 MEXAHUIMA MAHURYISAYUOHHOZ0
poboma. IIpoepammnoe obecneuerue OONHCHO
(DyHKYUOHUPOBAM®, KAK 8 OMOCILHOCIU 6 6UOE
Cpedbl MOOTUPOBAHUA, MAK U 8 PeCUME
WMOHUMOPUN2A 8 PeIbHOM GPeMEHU NPU
MOOKIIOYeHUY MOOEAU MAHUNYASIMOpPA
nocpeocmeom pobomomexHuYeck020
konmponnepa. [lpoepammnoe obecneuenue
DondiCHO 0bechevusamsy 603IMONCHOCHTb
NOCMpoeHUs 2paghukos 3a0AHHbIX U MEKYUJUX
0600UeHHbIX KOOPOUHAM MAHURYIAYUOHHO20
poboma, epachuxos 3nauenuii ckopocmen u
VCKOpeHus, epapuros pacuemublx 3Havenuil
nazpysku. IIpoepammnoe obecneuenue OOIHNCHO
NO36015Mb 3a0a6ams NOCICO08AMENLHOCTb
y1epedsuNCeHUTI MAHURYIAMOPA ROCPEOCTEOM
nabopa xomano 6 bnouno-zpaguueckom
unmepgetice.  Yuebnoe nocobue 0onicHo
cooepicams Mamepuaibl no paspabonixe
mpexmepHbLx Mooeieil MOOUIbHBIX POOOMOS,
MAHURYIAYUOHHBIX POOOMOE C PAZAUNHBIMU
munamu KUHeMamuku (Y2108as KUHeMamuxd,
RAOCKO-NApaNienbHas KUHeMamuka, oeabma-
wunemamuxa, SCARA unu pwruadicnas
Kunemamuxa, nramgpopma Cmioapma u m.n.),
UHCMPYKYUU NO NPOEKMUPOBAHUIO POHOMOE,
LUHCMPYKYUU U MEMOOUKU OCYIeCMENAeHUs
UHDICEHEPHBIX PACYemos Npu NPOeKmupoeanHull
(pacuemvi HaZPy3KU U MOMEHMOB, pacyem
MOWHOCIU NPUBOO0S, Pacyuem RAPaAMempos
KUHeMamuxu 1 m.n.), UHCMPYKyuu no paspabomxe
cucmem YRpagienus U npozpamMmHozo obecneyenus
0151 ynpasnenus pooomamu, UHCMpyKyuu u

MemoouKu no pa:-ipaéomxe CUcmem ynpasienus ¢
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biIeMeHMamMu UCKYCCIMBEHHO20 UHMeLIeKma U
MAWUHHO20 0OYUEeHUA.

O6pazosamenviblil
Habop no mexanuxe,
mexamponuxe u
poGomomexHuke

Ha6op dondicen Gbimb npeonasnaien ois
nposeoenust yueOHbIX 3aHAMUL NO UZYUEHUIO OCHO8
MexampoHuKu u poGomomexHuKu, NPakmu4ecko2o
npumenenus 6a30661X I1EMEHMOB INEKMPOHUKU U
CXeMOMeXHUKY, a maKce Haubonee
pacnpocmpanenHoli snemenmuoil oasel u
OCHOBHBIX MEXHUYECKUX PeULeHUl, NPUMEHAEMbIX
Mpu nPOEKMUPOBAHUY U RPOMOMUNUPOBAHUL
DA3IUNHBIX UHIICEHEPHBIX, KUOEPHEMUUeCKUX U
scmpausaemvix cucmem. B cocmas nabopa
DONHCHBL 6XOOUMb KOMRACKMYIowue u
yempoiicmea, obradaioujue KOHCMPYKMUGHOT,
DIeKmpUYecKotl, aNNapamHoti u NPOZPaMmMHol
cosmecmumocmoio opye ¢ opyeom. B cocmas
Habopa 00NXHCeH 6X00UNMb KOMNAEKM
KOHCIMPYKIMUGHBIX 21eMeHMO6 U3 Memanid O
cOopKU MaKema ManunyIayuonnozo poboma u
KOMPIEKM MeMAIAUYeCKUX KOHCMPYKMUGHBIX
beMenmos Ons cOopKU Makema MoOuIbHO20
po6oma. B cocmas nabopa 0o1icHbL 6X00UNb
NpUE0Oa PasIuuHO20 Mund: MOmopel ¢
UHMEZPUPOBAHHBIM UTU GHEULHUM OanYUKOM
nonodcenus — He Menee 2uim, cepeonpugoo
Gonbuioll — He Menee 4uim, cepeonpusood Manbl —
ne menee 2uim, NPUSOO ¢ 6O3IMOICHOCIBIO
VIPAGIenus 6 Az080M pedicume — He menee 2uim.
B cocmas nabopa 00J4CHbL 6X00UMb 3leMeH b
0151 COOPKU 8AKYYMHO20 3AX6AMA. 6AKYYMHAA
npucocka — e menee luim, 3neKmMpoMaAzHUMHbLY
knanan — ne menee luim, 6AKYYMHbIU HACOC — He
wenee lwum. B cocmas nabopa 00ndicHa 6X00unib
baemenmuan 6aza 0N nPOMOMUNUPOBAHUSL.
naama s GecnaeyHo2o RPOMOMURUPOBAHUSI,
KOMPICKI NPOGOA0E PAZIUMHO20 MUNA U OUNbL,
KOMNIIEKIM Pe3UCMopos, KOMIIEKH! C6emoOU0008,
cemuceamenmuuii unouxamop, oucnaeti KK-muna,
KHONKU — He MeHee Suim, nomenyuomempol — He
menee 3uim, unghpakpacHulil Oamyux - He MeHee
3uem, yiompazeykoeot 0amyux - ne meree Juum,
Oamyux memnepamypul - ne mexee lwm, oamuux
oceewennocmu - ne menee luim, mooyns Bluetooth
 ne menee lutm, modyav HK-npuemnuxa — ne

venee luum, mooyae HK-nepeoamuuka 6 suoe

uim.

11.00
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KHONOUHO20 NYIbMA ynpasnenus — lum,
axkymyasmop — ne menee lwm, 3apsaonoe
vempoiicmeo — ne menee Iwum. B cocmae nabopa
000ICeH 8X00UMb MYILMUOAMYUK Ol U3MEPEHU
imemMnepanypul u 61ANCHOCHIU OKpYIcaiouyen
cpedot — ne menee lum. Mynsmuoamuux 0ondiceH
obnadams 6CMpoOeHHbIM MUKPOKOHMPOILIEPOM
(maxmosas vacmoma - He menee 16 MI'y, wuna
Oannvix — ne menee 8 Koaum), unmepgpeticamu ons
NOOKNIOUEHUS. K BHEUHUM YCMPOUCIGAM
yughposvie u ananozosvie nopmel, 1-wire TTL,
pazvem muna RJ. B cocmas nabopa oondicen
6X00UNb KOMNACKIN VHUEPCANbHBIX
BLIYUCIUMENBHBIX MOOYIEH, NPeOCMAGNAIOUUX
coboii bazoeyio naamy, nianty pacuupenus o1
cemego20 63auMoOetiCmeus U naamy NOOKNIOYeHUs.
cunosol nazpy3sku. Bxoosuyue 6 KomMniexkm
Vempoiicmea OONHCHbL 0O1a0amb 0OHOEPEMENHOU
KOHCIPYKMUGHOT, S1eKMPUYECKOll, annapamno u
1POCPAMMHOU COBMECMUMOCMBIO OpY2 ¢ OpY2OM.
Bazosas niama yHueepcaibHo20
BHLIYUCIUMENBHO20 MOOYIA O0NNCHA NPEOCmAsiinb
c0601i npozpammupyemvlii KOHMpoIep 6 cpeoe
Arduino IDE wiu ananozuunsix c60600HO
pacnpocmpansemuix cpedax paspabomru. basoeas
naama QoaxcHa 0o1adame 6CMPOEeHHbLMU
unmepeticamu O NOOKNIOYEHUS. YUPPOsbIX U
(AHaN0208bIX YCMPOUCME, 6CMPOEHHBIMU
unmepcpeiicamu USB, UART, 12C, SPI, 1-wire
TTL, Bluetooth, WiFi. IInama pacuupenus
QonicHa 0becneyusames 603MONCHOCHb
NOOKIIOYEHUS. YHUBEPCATLHO20 GLIYUCIUMENIbHO2O
MOOYASL K cemu nocpedcmeom unmepeiica
Ethernet. IInama pacuupenus ooaxicua obradams
nopmamu 6600a-6b1600a 0151 NOOKNIOYEH U
YuppossIX U aHAN02068bIX YCmPOTIcMS, unmepgdenic
SPI u 603MONCHOCHBIO NROOKTIOUEHUSA 6HEUHET
kapmul navamu. Ilnama pacuupenus ons
MOOKMIOYEeHUS CUN06OU HASPY3KU OONNICHA
o6Gecneyusamy 603MONCHOCH b NPAMO20
MOOKIIOUeHUS 6HEULHeT CUIOBOT HAZPY3KU, d
makoice pe2yiupyemon Hazpy3ku nocpeocmsom
\PWM unmepdpeiica. B cocmag nabopa doaicen
GX00UNMb NPOSPAMMUPYEMBITE KOHMPOLIEeD,
oBecneuusaioyuil 603MOICHOCHL OCYUeCMEIANb
paspabomxy npozpammHo20 Kood, UCRONb3Ys
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unempymenmapuii cped paspabomxu Arduino IDE
u Mongoose OS u A3b1K06 NPOPAMMUPOSAHUA
C\C++, JavaScript. IIpozpammupyembli
KoHmponnep Ooicen 001adams nopmamu Ol
MOOKNIOYEHUS. YUPPOBIX U AHANO206bIX
Vempoticms, 6CMpOeHHBIMU NPOZPAMMUDYeMbIMU
KHONKAMU U DNIEKMPOMEXAHUYECKUMU MOOYISAMU
O/ OPeaHU3AYUU CUCTNEMbL PYUHO20 YNPABIEHUS,
GCMPOEHHBIMU RPOZPAMMUPYEMBIMU
caemoduodamu 05 uHOUKayuu pabouezo pexcumd,
scmpoennvimu unmepgeiicanu USB, USART, I2C,
SPI 1-wire TTL, ISP, Ethernet, Bluetooth, WiFi. B
cocmag Habopa OONNCEH 6X00UNMb MOOYIlb
mexHuuecko20 3peHus , hpedcmasiAIowull cobou
BLINUCIUMENBHOE YCMPOUCMBO CO 6CMPOEHHBIM
Mmukponpoyeccopom (Kon-60 adep - He menee 4uim,
wacmoma aopa ne menee 1.2 I'Ty, obvem O3V - ne
wenee 512Mb, o6wem 6cmpoennoti namsmu - He
vienee 8I'6), unmezpuposannoil Kamepou
(MakcuManbHoe paspeutenue 6uU0eonomoxda,
nepeoasaemozo no unmepgeticy USB - ne menee
2592x1944 e0.) u onmuueckoii cucmemou. Mooy
mexHuYeck020 3peHus 0oadicen obaadans
COBMECMUMOCIBIO C PA3NIUYHBIMU
Npo2paMMupyeMbiMu KORMpOLIEPAMU ¢ NOMOUJbIO
unmepeticos - 1-wire TTL, UART, 12C, SPI,
Ethernet. MoOyib mexHuuecko20 3peHus O0NlCeH
obecnevusamb 6bINOAHEHUE 6CEX USMEPEHUL U
GLIvUCTeH UL ROCPEOCMBOM CODCMBENHbIX

LI UCTUMENDHBLX BO3MONCHOCMEU 8CMPOEHHO20
muxponpoyeccopa. Mooyib mexHu4ecko2o 3penua
Donicen obraoams 603MOACHOCMBIO
KOMMYHUKAWUU C AHANO2UMHBIMU MOOYISIMU
nocpedcmaom wiunbl Ha baze nocned08amelbHo20
unmepabeiica ¢ yeavlo oanbuetiuei nepeoaiu
pe3yabmamos uzmepenuti 2pynnol MoOyael Ha
Vnpasnsouee GuIHUCIUMENbHOE YCMPOUCMEO,
nookmouennoe k oannot wiune. Mooyne
mexHuuecko20 3penus 0onicen obecneuusams
HAcmpotiKu Pescumos pabonvl - HACMPOUKY
bkcnosuyuu, Garanca H6eno2o, y6emopasHOCMHbIX
COCMABAAIOWUX, NIOWAOU OOHAPYICUBAEMOU
lobnacmu uz00pasicenus, OKpy2nocmu
obHapyscusaemoil obnacmu uz00padcenus,
nonoACeHUe 0OHAPYACUBAEMBIX obaacmet

mHoCUmenbHo Opye Opyea, MauwunHoe odyuenue
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napamempos HelpoHHbIX cemeil 0N 0OHaPY*CeHUs
0OBbeKmMos, hopmy u 3aKk0OUPOBAHHBIE ZHAYEH U
0OHapyJcugaemelx mapkepos muna Aruco,
pazmepvl 0OHAPYIHCUBAEMBIX OKPYICHOCMET,
K8aAOPAMos u mpey2onbHUKos, RApamenpos
KOHMPAcmMHOCmu, pazmepos, KPUGUsHbl U
nonooiceHus pacnosnasaemolx aunuil. Habop
OonICeH 0becne usams 603MOICHOCHb
pazpabomru modenru mobwibno2o poboma,
vnpaenaemoii 6 FPV-pedcume nocpeocmeom
mpozpammno2o obechevenua O NEPCOHATLHO20
KoMnviomepa u MoOUIbHBLX yCmpoticme na dase
OC Android uru 108, obecnevusaiowye2o
6O3MOJICHOCHb YNPABIEeHUA MOOUTbHBIM POOOMOM
1 6CMPOEHHBIM MAHUNYAAMOPOM ROCPEOCHIBOM
epaghuueckozo unmepetica, kN0YAOUWUM 6 ceba
Habop KHONOK U nepexnoyameneti, OJHCOUCMuK,
obnacme 08 omobpadicenusn éudeo. Habop
Oondicen 0becneyusams 603MONCHOCIIb UYYEHU
0CHOG PazpabomKu RPOZPAMMHBIX U ANNAPAMHBIX
KOMRIIEKCO8 UHIICEHEPHBIX CUCTEM, PEeULeH Ul 6
cpepe ""Humepnem seweti”", a maxice peuienuil
6 obracmu pobomomexHuKi, UCKYCCmEEeHHO20
uHmMen1eKma U MawuHHoz20 obyuenus. B cocmas
Habopa 00NACHO 6X00UMb HOCOOUE NO UZYYCHUIO
0CHOG DNIEKMPOHUKU U CXEMOMEXHUKU, PeUleH Ul 6
ccpepe """ Humepnem eewjeni”", paspadomxu u
mpomomunuposanuio mooenei pobomos. B
lcocmag Habopa OVNCHO X00UNL HOCODUE NO
U3YUEeHUI0 OCHO8 paspabomKu cucmem
IMexHUYecKo20 3peHUs U 21eMeHMo8
UCKYCCMBEHHO20 UHMEIeKMA.

Obpazosamenvrblil
KOHCTpYKIMOp Onst
npaxkmuxu OA04H020
MpocpamMmuposans ¢
KOMNAEKIMOM OamHYUKo8

\Pobomomexnuueckuit Habop npeoHasHayeH ons
U3YYeHUsl OCHO8 POOOMOMEXHUKY, Oemanet, Y3106
U MexXanusmos, HeobxooumMslx O cO30aHus
pobomomexuuueckux ycmpoticms. Habop
npedcmasisien cobol KOMRACKM CHPYKMYPHBIX
D1eMEeHMOo8, COeOUHUMENbHBIX IeMEHINO08 U
DAeKmMpomexHuyeckux komnonenmos. Habop
1O36015€m NPOBOOUNY IKCHEPUMEHNIbL NO
npeomemy usuxd, co3z0asams u
MpocpaMMUposams cobupaemvie MoOenU, u3
KOMROHEHMOB, 8X00AWUX & €20 coCcmas, padoyue
MoOenu MoOOUWIbHBIX U CINAYUOHAPHBIX
pobomomexHuueckux ycmpoiicme ¢

11.00
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AGMOMAMUZUPOGAHHBIM YHPAGIEHUECM, 8 MOM
yUCTe HA KONECHOM U 2YCEHUYHOM X00Y, a MaKice
KOHCMPYKYUL, OCHOBAHHBIX HA UCNONb30BAHUL
pazuuHbLX 6U08 nepeday (6 mom vucie
UePBAYHBIX U 3YOUAmMbIX) a MAaKdice Poluazos.
Bempoennvie becnpo6oonvle cemegvle peuieHus
(Wi-Fi u Bluetooth), éozmoacnocme unmezpayuu ¢
oecnaamuuim obaaunsim IO, obecnevusarom
BO3MOJICHOCHTIL NPAKMUYECKO20 U3YYEHUs
mexHoN02Uli UHMepHema eelyeti U OCHO8
uckyccmeenno2o unmeniexkma. Obecnevusaemcs
BO3ZMONCHOCIL 0OBEOUHEHUS. HECKOILKUX PODOMOs,
CcoOpannblX U3 NOOOOHBLIX HADOPOE, 8 2pyNNbL C
cemeguiM azaumooeticmauem. [Ipeoycmompena
ONYUOHANLHASL 60ZMONCHOCTD PACUIUPEHUS
OONOAHUMENbHBIMU KOMROHEHMamu (He
EXOOAWUMU 8 CMAHOAPMHYIO KOMRIEKIMAYUio),
MO380NAIOUYUMU UZVUAMS MEXHUYECKOe 3PeHUe U
FPOMBIUNEHHYIO PODOMOMEXHUKY.

[ Ipedycmompena 603MOACHOCHIL pabomuvl Habopa
C OONONHUMENbHBIMU ODIAYHBIMU CEPEUCAMU.
IIpedycmompenut munumym 06a
FpocpaMMUPYEMBbIX KOHMPOINEPA 6 NAACIMUKOGLIX
KOpnycax, no360AAI0UUX OOHOEPEMEHHO
coz0asams 2 sapuanma pooomos paziuuHo2o
HazHauenus, UMeIoWUxX 603MOICHOCMb Padombl
KAK 6 NOMOKOGOM pedcume, max u asmoHOMHO,
1O3BONAIOWUX Peant308amb 0OyueHue
1POZPAMMUPOGAHUIO 8 HECKONILKUX Cpedax
paspabomku Ha panuuHbIX A3BIKAX (K npumepy, 6
cpeoax Mblock, Arduino IDE, na sizeicax Scratch,
(C, Python, micro Python). Kax munumym 0oun u3z
KoHmpoLepos umeem 6CmpoeHHYIO
onepayuonnyio cucmemy, scmpoennvie Wi-Fi u
Bluetooth, nopm ons nookniovenus
NOCIe006AMENLHO COCOUHACMBIX GHEULHUX
vempoticme (ne menee 20 oonoepemenno
nodxatouaemuix yempoticms). Kax munumym ooun
U3 KOHMPOINEPOE UMeEem 603MONCHOCTIb
0OHOGpPeMeNHOT 3anUcu He MeHee 8 npo2pamm, ¢
EO3MOINCHOCHIBIO Neperiouenus mexcoy Humu. Kax
MUHUMYM OOUH U3 KOHMPOJUIEPOE UMeem
nonnoysemuslil ducnne (IPS), nozeonsiowui
BHIGOOUMb OAHHbIE C OAMYUKOE 8 6UOe MAadnuy u
epaghuros, a makdice co30a6amv 6CMPOECHHBIE 6
Konmpoaep udeouzpul. Konuwecmeo ceHcopos u
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UCONHUMENBLHBIX YCMPOUCME, BCMPOEHHBIX 8 0OUH
uz konmpoanepos, - ne menee 10 wm. Odwee
Konuuecmeo snemenmos 6 Habope ne menee 400
wim., 6 Mom HuCae ROOKIIOUAeMbLE MOOYIU: -
Bluetooth modyib, - 080TUHOU OANMYUK AUHUU, -
VALMPAazEyKo8ot OamuuK paccmosHus, - Oamuux
yeema, - OaMuUK Kacanusi 21eKmpomMexanuyecKku,
- IR M0Oyab, - MOMOP ROCMOAHHO20 MOKA €
pedykmopom — ne menee 2 wim., - cepsonpusoo, -
nynem oucmanyuonnozo ynpaenenus IR. Habop
Docen DblMb YKOMRAEKMOGAH
akkymyassmopnvimu bamapesmu. IlIpoepammnoe
obecneuene, UCNONb3yeMOe Ol
Npo2PaMMUPOBAHUs COOUPaeMblX
poBOMOmMexHUNecKux Mooeetl u yempoucms,
DonxcHo Gvine QOCMYRHO Oist DeCnIamHo2o
lckauusanusn uz cemu Humepnem u nocaeoyouje2o
LCRONBLIOBAHU.

HaumeHoBaHHE
paznena: «EcrecteenHo-
Hay4yHas

HarnpaBJICHHOCTb»?

Muxpockon yugpoeoii

Tun mukpockona: Guono2uveckuii Hacaoka
Mmukpockona: monoxkyaapras Hasnauenue:
nnatopamopuwiii Memoo uccreoosanus: ceenioe
none Mamepuan onmuxu: onmMu4ecKoe cmexio
Veeauuenue mukpockona, kpam. 64 — 1280
Oxyaspor: WF16x Obvexmuebt: 4x, 10x, 40xs
(noonpyasicunennviii) Pesonveepnas 2onoexa: na 3
obvexmusa Tun nodceemxu: 3eprano wiu
ceemoouoo Pacnonooicenue nodceemru: 6epxusisa u
nudicnss Mamepuan kopnyca.: memain
Ipeomemuwbiii cmonux, mm: 90 Hemounuk
numanusa: 220 B/50 I'y Qucno mezanuxceneii: |

uim.

11.00

{ughposas
abopamopus no
OKON0SUU

Obecneuusaem npogedenue yueoHo2o
BKON0ZUYECKO20 MOHUMOPUH2A
uncmpymenmansroimu memooamu. Habop
npuMensiemcs npu u3yueHuu IK0N02uUU, OUONo2UY,
XuMuu, 2e02paguu u npuUpPoO0sedenls, a maxice
011 UHOUBUOYANLHBIX UCCAEO08AHUA U NPOCKMHOU
OesmenbHocmu wikonbHuKko6. Kovmnaekmayus.
BecnpogoodHOil MYyIbMUOGMYUK RO IKOLO2UYECKOM))
Monumopuney ¢ 8-10 6CmpoeHHbIMU OAMYUKAMU.

Tamuux HUmpam-uono6 Jlamuux Xxa0puo-uonos

11.00
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0JIHYECTBO

/lamuux pH ¢ Ouanazonom usmepenus ne yoice 4em
om 0 0o 14 pH [lamuux enadxicnocmu ¢ Quanazonom
wsmepenua 0...100% [lamuux oceewjennocmu ¢
Ouanazonom usmepenus ne yoice wem om ) 0o
180000 ax Jamuux memnepamypbl ¢ OUAna3oHom
uzmepenus ne yoice wem om -20 oo +140C Jamuux
ONeKMPONPOBOOUMOCIU € OUANA3OHAMU
uzmepenus ne yoce uem om () 0o 200 mxCm; om 0
0o 2000 mxCm; om 0 0o 20000 mxCm Jamuuk
memnepamypel OKpyAcaioujeli cpeosl ¢
Ouanazonom uzmepenus He ysice wem om -20 0o
+50C Omoenvubie OamyuKu U MyIbmMuOAmMyUK;
Jlamuux 36yKa ¢ QyHKYuei unme2puposanus ¢
OUANAZOHOM UZMEPEHUs YACMOM He MeHee Yem om
50 I'y oo 8 kly, Jamuuk 61axcHoOCmu HOYGLL C
Ouanazonom usmepenus ne yoce vem om 0 0o 50%
Hamuux okucu yaiepoda ¢ OUanazoHom uzmMepenus
ne yoice uem om 0 0o 1000 ppm Myasmuoamuux
OnMUYecKol NIOMHOCHU U MYMHOCMU CO
scmpoennsiMu oamuuxamu: Jamuux onmuyeckou
nromuocmu 470 HM ¢ Ouanazonom uzmepenus om
0 00 2 D Jamuux onmuueckos niomuocmu 525 um
c Ouanazonom wuzmepenus om 0 oo 2 D Jlamuux
onmuyeckoii niomuocmu 630 um ¢ ouanazonom
usmepenus om (0 0o 2 D [Jamuux mymnocmu
pacmeopoe ¢ ouanazonom uzmepenusi om ) oo 200
INTU Axceccyapei: Kabdenv USB coedunumenvhoiii
(2 wm.) 3apsadnoe ycmpoticmeo ¢ kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy
Cmepoicenb O 3aKpenienus 0amuukos 6
wmamuse Kpamrkoe pykogodcmeso no
bKCnIyamayuu yugpoeoi rabopamopuu
Ipoepammioe obecnevenue Memoouueckue
pexomenoayuu ne menee 20 pabom Ynaxosxa
Hanuyue pycckoazsluHo20 caiima nodoepiucKu,
Hanuyue 8UOE0POIUKOS.

Haumenosanue nanpagpienns: «bazosan (o0azamensnan wacms) (Mai0KOMRICKMHAA WKOIQ)»

HaumeHoBaHUe
pasnena: «EcrecTBeHHO-
Hay4dHas
HAMNpaBJIeHHOCTb
(MaJIOKOMIUIEKTHAs
LIKOJIA)»




HaunmenoBanue

Ne Kparkue npaMepHbie TEXHHYECKHE Ennnnna
n/n ofo[yAG xapakrepuctuku (PBIIO) H3Me eHHﬂKO'ﬂ“quTBO
(PBIIO) FRRIEE P
IHaumeHOBaHue
pa3zena:
«KomneroTepHoe
2 X X X
obopynoBanue
(MaJIOKOMTIIIEKTHAs

LIKOJIA)»




