JAEMMAPTAMEHT OBPA30BAHWS BJAIWUMHUPCKON OBJIACTHU
PACIIOPAXEHUE

« Q/l » desparnst 2022 . No éj

06  ocHawenuu  yewmpos  00pPA3OBAHUSL
ecmecmeeHHO-HaY4YHoU U MeXHON02UYEeCKOU
HanpaegneHHocmer «Touxa pocman,
cozoasaemuvix 6 2022 200y

B coorBercTBMM ¢ nHCBMOM MUHHCTEpCTBa MpOCBeleHUsT Poccuiickoit
®epepanmu ot 01.11.2021 Ne TB-1913/02 «O HampaBleHMH METOOUYECKUX
pexoMeHmaimii», pacnopsbkeHueM —[lemapramenTta obOpasoBaHus —BiiamumMupckoi
obmacti ot 24.11.2021 Ne 1201 «O co3gaHuw LEHTPOB 00pa3OBaHMs €CTECTBEHHO-
HayYHOW W TEXHOJIOTMYECKON HampaBieHHocTu «Touka pocta» B 2022 romy», Ha
ocHoBanuu nuceMa OI'AY «DoHza HOBEIX hopM pa3BUTHS 00pazoBanus» oT 26.01.2022
Ne  100/2601-03  «O  cOOTBeTCTBMM  WMHQPACTPYKTYPHOrO  JHCTA  EIMHON
TexHonorudeckout cpene HITO»:

1. YrtBepnuts HHPPaCTPYKTyPHEIH JIUCT IS OCHAILEHUs
0011e00pa30BaTENIFHEIX OpraHM3allii, PaCIONOKEHHBIX B CENLCKOM MECTHOCTH H
MaJlbIX ropojax, 000pyLoBaHHEM, PACXOIHBIMU MaTepHallaMU, CPEICTBAMU O0YUEHUS 1
BOCITUTAHMSA C LENBI0 CO3MaHusl U (QYHKIUOHUPOBAHWS IIEHTPOB 00pasoBaHUS
€CTECTBEHHO-HAYYHON M TEXHOJIOTMYECKON HampaBiieHHOCTel «Touka pocTtay (mamee —
Ientp «Toyka pocTa») B pamMKax perdoHaJIbHOrO IIPOEKTa, OOECIIEUNBAIOILErO
NOCTH)KEHWE  Lleled, Tokasareredl W pe3ynbTaTtoB  (demepaqbHOro  IMpoeKTa
«CoBpeMeHHas IIKOJIa» HalMOHAIBbHOro mpoekTa «OG6paszoBanue» B 2022 rouy,
COTJIACHO MPHUJIOKEHHUIO.

2. Pexomennosatb PYKOBOIUTEISIM MYHHIUIATBHBIX OpraHoB,
OCYIIECTBJIAIOIIMX  yIpaBileHHe B cdepe oOpa3zoBaHus, AJEKCAHIPOBCKOTO,
Bs3HuKOBCKOTO, I'opoxoserikoro, I'yce-XpycransHoro, Kamemkosckoro,

Kupxauckoro, Kosposckoro, Kompuyrunckoro, MeneHkoBekoro, MypoMcKoro,
[erymmuckoro, Cobunckoro, Cynoroackoro, Cysnmansckoro u HOpbes-ITonbsckoro
paloHOB:

2.1. Obecneunts ocHamenne llentpos «Touka pocTa» B COOTBETCTBHH C
YTBEPXKACHHBIM HHPPACTPYKTYPHBIM JIUCTOM;

2.2. IIpu npoBeneHUH 3aKyNOYHBIX NMPOLENYP PYKOBOACTBOBATHCS AKTYalbHBIMH
HOpMaMu 3aKoHoarenscTBa Pocculickoit @enepannu;



2
2.3. ObecrieunTn KOHTPOJIBb 3@ LEJEBBIM HCITOJIE30BAHUEM CPEACTB Q)GI[GPEU'IBHOTO
U PETUOHATIBHOI'O 6I-OIL)KGTOB.

3. KoHTponp 3a HCIIOJHEHHEM HACTOSIIEr0 PACIOPSHKEHHUS BO3JIOKUTL Ha
3aMeCTUTelsl qupeKkTopa JlenapramenTa obpazosanus E.B. 3anpyaHoBy.

N.o. nupexropa JlemapramenTa C.A. bonryHoBa




[Ipunoxenue
K pacropsbkeHuto [lenapramenTta o0pa3oBaHus

Brnanumupckoii

obnactu

oT « 04 » despanst 2022 . Ne 53

NuppacTpykTypHbIi THCT 1151 ocHaIeHHsT 061Ie06pa3oBaTeJbHBIX OpraHH3a i,
Pacno/o’KeHHBIX B CeJIbCKOH MECTHOCTH U MAJIbIX FOpoax, 000pyI0BaHHEM,
PacXOAHbLIMH MaTepPHAJIAMH, CPEACTBAMH 00yYeHHS U BOCITHTAHUSA C LEJTbIO

CO3IaHMs H (PYHKUHOHHPOBAHHUSA LIEHTPOB 06pa30BaHHUSI €CTECTBEHHO-HAYYHOI

M TeXHOJIOrH4Yeckoil HanpasJienHocreil « Touka pocta» (nanee — entp «Touka

pocTa») B paMKax PerHOHAJIBLHOI0 NPOEKTA, 06ecneYnBaoIero JOCTHKeHHe eJIei,

nokasaTeJiell M pe3ysibTaToB eaepansHoro npoexrta «CoBpeMeHHas K01
HallHOHAJIbHOro npoekTa «O0pa3zoBanue» B 2022 roay

Ne
n/n

HaunmeHnoBanne
obopynoBanus (PBITO)

KpaTkue npumepHele Texunyeckne xapaxrepuctukn (PBITO)

Eanunua
H3MepeHust

KonnuyecTso

Hawumenosanne nanpapnenus: "bazoean (o0a3amenvnas wacme)"

HanmeHnoBaHue pazjena:
"EcTecTBEHHOHAYYHas
HanpaBJeHHOCTh"

L[ugpposas nabopamopus
no pusuxe (yuenuueckas,)

"Obecnevueaem soinonHeHue IKCNEPUMEHMOG O MeMAaM Kypca
pusuru. Komnnexmayus: Becnpoeodnoii mynemudamyuk no
puzure c 6-10 6cmpoenHvimu damyuxamu: Llugposoii damyux
memnepamypel ¢ OUana3oHoM usmMepenus He yace yem om -20 0o
120C Lughposoii doamuux abeonomnozo 0asneHus ¢ OuanasoHom
usmepenus He yoice yem om 0 0o 500 klla Jamuux maznumrozo
nons ¢ OUanazoHoM usmeperus He yoice uem om -80 0o 80 mThn
[amyux HanpadiceHus ¢ OUANA30HAMI USMEPEHUS. He Yice YeM om
-2 00 +2B; om -5 00 +5B; om -10 0o +10B; om -15 0o +15B
amuuk moka He yoice yvem om -1 00 +1A4 Jamuuk axcenepomemp
c noxazamenamu ne menee yvem: £2 g; £4 g; £8 g OmoenvHeie
rempoticmaa; USB ocyunnozpagh ne menee 2 kanana, +/-10 B
xceccyaper: Kabenv USB coedunumensielti 3apadnoe
yempoiicmao ¢ kabenem miniUSB USB Adanmep Bluetooth 4.1
Low Energy Koncmpykmop ons nposedeHus akcnepumenmog
Kpamioe pykosodcmao no sxcnnyamayuu yuppoeoi
nabopamopuu ITpoepammioe o6ecnevenue Memoduueckue
pexomendayuu (40 pabom) Hanuvue pycckoaseiyrnozo caiima
noddepoicku Hanuyue eudeoponuxos."

wm

84.00

Lugpposas nabopamopus
o xumuu (yuenuyeckas)

"Obecneyusaem geinonHernue 1G6OPAMOopPHLIX pabom no XUMuu Ha,
VPOKaxX 6 OCHOBHOU ULKONE U NPOEKINHO-UCCNe)068AIMeNbCKOTl
Oesmenvrocmu ywawpuxcs. Komnnexkmayus: Becnpogodwoii
WMYTbmMUOAMYUK N0 XUMUU C 3-Msi GCHPOEHHBIMU dAMYUKAMU!
amuur pH ¢ Ouanaszonom usmepenus ne yaice uem om 0 00 14 pH
Tamyux 21exmponpogooUMoci ¢ OUANAZOHAMY USMEDEHUS. He
vorce wem om 0 0o 200 mxCm; om 0 0o 2000 mxCm; om 0 oo 20000
wkCum Jamuukx memnepamypel ¢ Ouanazonom UsMepenus He yice
vem om -20 0o +140C Omodenvuvie damuuxu: Jamyuk
onmuyeckoii nnomnocmu 525 um Axceccyapwl: Kabens USB
coedunumensrelii 3apaonoe yempoticmeo ¢ kabenem miniUSB
USB Adanmep Bluetooth 4.1 Low Energy Kpamkoe pyxo6odcmso
no axcnnyamayuy yugposoi nabopamopuu Habop
nabopamoproii ocnacmxu ITpoepamunoe obecneuenue
Memoduueckue pexomenoayuu ne menee 40 pabom Hanuuue
YCCKOA3bINHO20 catima hoddepacky Hanuuue sudeoponuxos. "

utm

84.00

L{upposas nabopamopus
o buonozuu (yuenuueckas,)

"Obecneuusaem evinonnenue na6opamopmelx pabom Ha ypoKkax no
buon02uY 8 OCHOBHOU WIKONE U NPOEKINHO-UCCTE) 0BAMENbCK O

Oesmensrocmu yyaujuxcs. Komnnexkmayus.: Becnposoduoii

wim

84.00




Ne HanmeHoBaune
n/n| o6opynoBanus (PBITO)

KpaTkue npumepHbie TexHnyeckue xapaktepuctiku (PBTTO)

Eanunua
H3MepeHus

KonuuecTBo

Wynemuoamyux no 6uono2uu ¢ 5-10 GCMPOEHHLLMU OAMYUKAMU:
amyuk enasicHocmu ¢ ouanazonom usmepenus 0...100% Jamuux
ocgeueHHocmu ¢ OUana3oHoM UMepeHus He yoice yem om () 00
180000 nx Hamuux pH ¢ Ouanasorom usmeperus e yoice yvem om ()
0o 14 pH JJamuux memnepamypul ¢ duanasonom usmepenus He
vorce wem om -20 0o +140C Jamuux memnepamyper okpyacaiouyer
cpedbi ¢ QuanazoHom usmepenus He yoce vem om -20 0o +40C
\rceccyapui: 3apaonoe yempoticmeo ¢ kabenem miniUSB USB
\doanmep Bluetooth 4.1 Low Energy Kpamxoe pyxogodcmao no
prcnyamayuu yugposoti nabopamopuu Llugpposas eudeoxamepa
C MEMANIUYecKuM Wmamusom, paspeuwernue ve menee 0,3 Mnuxc
[TpozpammHoe obecnevernue Memoduueckue pexomendayuu ve
menee 30 pabom Ynaxoska Hanuvue pyccrkosseiunozo caiima
noddepoicku, Hanuyue 8UdeoponuKos”

HanMmeHoBaHue paszena:
2 ["KommnbtoTepHoe
o6opynoBaHue"

MDY (npunmep, cxanep,
Konup)

"Tun yempoiicmsa: Muozoghynxyuonansroe yempoiicmgo (MPDY);
[lsemnocmy nevamo: wepno-6enas,; Texnonozus nevamu:
prexmpoepaguyeckasn (nazepras, ceemoduodnas);, Popmam
neuamu. He mernee A4, Tun ckanuposanus:
pomadicHbli/nnanuemHbl;, Bo3modicnocms ckanupoganus 6
popmamax: ne menee A4; Cnocob nodxnovenus: LAN, Wi-Fi,
US "

um

28.00

Hoymbyx

"Dopm-haxmop: Hoymbyk; Pazmep duazonanu. ne menee 15.6
Owiimos; Paspeutenue sxpana: Full HD, Quad HD unu Ultra HD;
Obwuii 06vem ycmarn0enenH o onepamusHotl namamu: ne mernee 8
[6aiim; Maxcumansolii 06uuti noddepoicugaemslii 06vem
onepamusHoi namamu: He menee 16 I'baiim; Ob6vem SSD
Hakonumens.: ne menee 240 I'baiim; becnpogodnas cesze: Wi-Fi;
Konuyecmeo ecmpoennvix 8 kopnyc nopmos USB: ne menee 2, u3
Komopuix He meree | donocHo betme USB eepcuu ne nuice 3.0;
Paspeurerue 626-kamepul, Mnukcens: ne menee 0.3; Bempoennetii
wuxpogon; Knasuamypa ¢ packnadxoii u Mapkupoerkoti kKnasuu
OWERTY/HLVKEH; oddeporcka cmanoapmos bechpoeoOHoU
cesizu: 802.11a/b/g/n/ac; ITpoussodumenvrocmes npoyeccopa
(snavenue noxazamens «CPU Mark» no mecmy «Laptop &
Portable CPU Perfomancey
http:/fwww.cpubenchmark.net/laptop. himl): ne menee 5000
eounuy; Hanuyue Manunynismopa Moluib 6 Komnnexkme: 0a;
Yemanoenennas onepayuonnas cucmema c epagpuyeckum
10/1b308AMENLCKUM UHNIEDPEHCOM, CBeOEHUS O KOMOPOM
BITIIOYEHbI 8 OUHbIT PEeCHIp POCCUTICKUX HPOSPaAMM ONS.
5/IEKIPOHHBIX GbIYUCTUINENbHBIX MAWUN U 6a3 OaHHBIX,
Yemanoenennvtii naxem oghucrozo npozpammuozo obecneuenus,
COBMECMUMO20 C YCMAaHOBNEHHOU ONEPAYUOHHOU CUCIEMOT],
ceedenus 0 KOMopPoOM GKNIOYEHbL 8 eOUHBITI PEeCp POCCUTCKUX
npo2pamMm ONf SNEKMPOHHBIX BLIYUCTUMENbHBIX MAUWUH U 6a3
Oannbix, "

um

84.00

Hanmenosanue nanpasneunsi: "Jonoanumenvroe odopydoeanue’

HavmeHoBaHWe pasmena:
1 |"KomneroTepHoe
o6opynosaHue"

MDY (npunmep, cranep,
Konup)

"Tun yempoiicmea: Muozoghynkyuonansioe yempoiicmeo (M®PY);
Llsemnocme nevame. yepro-6enas; Texnonozus nevami:
onekmpozpaguveckas (nasepras, ceemoduodnas); Popmanm
neuamu. He mernee A4; Tun ckanupoganus.:
npomsdicHbi/nnanuemnelli; Bosmooicnocms ckanuposanus 6
popmamax: ne menee A4; Cnocob nodxmouenus: LAN, Wi-Fi,
USB"

uim

30.00




HaumeHnoBanwue
obopynosauusi (PBITO)

Kpatkue npumepHsie Texuuyeckue xapakrepuctukn (PBI10)

Eannnua
H3MepeHHst

KosinuecTBo)

Teneorcka-xpanunuuye
H0Ym6yKo8

"mun kopnyca: Meman,; KONUHeCmao Hoymoykog: om 6 wimyx,
no00epaicka HOYMOYK08 U3 KOMAINEKMA NOCMAGKY, GO3IMONCHOCb
besonacro2o 3aujuIeHH 020 3aMKOM XPaHeHUs. HOYMBYKOG:
Hanuvue, 603MOJICHOCHb 3apAOKYU HOYMBYKOB: Hanuyue,
no0depoicka HOymbyKoe us komnnexma nocmasku, Hanpsoicenue
numarus: 220B\50Iy, ITompebnsieman mowgHocms, Bm
(maxcunmym): 2500; [Tompebnsiemoiic mox, A (maxcumym): 12;
VInuna winypa snekmponumanusi: om 2,5 mempa; 3awuma om
nepeHanpsdICerus, KOpomKo20 3amMbIKanus. Hanuvue, Koneca ons
nepedsudiCeHUs ¢ MopmMo3om. Hanuvue,"

um

6.00

Hoymbyxk

"Dopm-haxmop: noymébyx; Pazmep duazonanu: e menee 15.6
Orotimos; Paspeutenue skpana: Full HD, Quad HD unu Ultra HD;
Obuguii 0bvem ycmanosnentot onepamusHoll namMsmu; He menee 8|
[baiim; Maxcumansherii 06uguii noddepoicusaemslii 06bem
onepamusron navamu: He menee 16 I'6atim; O6vem SSD
Haxonumens.: He menee 240 I'baiim, becnpogoduas ceaze: Wi-Fi;
Konuuecmeo ecmpoennsix 6 kopnyc nopmos USB: ne menee 2, u3
Komopuix He meree I donocro buime USB eepcuu ne nuce 3.0;
Paspewerue 636-kamepul, Mnukcens: ne menee 0.3; Bempoenneiii
wukpopon; Knasuamypa c packnadkoii u MapKupoeroii knaguut
OWERTY/HI]VKEH:; IToddepoicka cmandapmos 6ecnposodnoii
cesisu: 802.11a/b/g/n/ac; ITpoussodumensnocms npoyeccopa
(snauenue noxazamens «CPU Mark» no mecmy «Laptop &
Portable CPU Perfomances
hitp:/fwww.cpubenchmark.net/laptop. html): ne mernee 5000
eOunuy,; Hanuyue manunynamopa moiuts € Komnnexme: 0d;
Yemanosnennan onepayuonnas cucmema c epagpuueckum
HONb30BAMENbCKUM UHMEPGETICOM, CBEOEHUSL O KOMOPOM
BKNIOYEHbI 8 EOUHBLI Peecmp POCCUTICKUX NPOSPaMM OJis.
DNIEKMPOHHBIX BLIYUCTUMENbHBIX MAUIUH U 6a3 OaHHBIX,
Yemanoenennerii naxem oghucrozo npozpammnozo obecneyenus,
COBMECMUMO20 C YCMaHOGNeHHOU ONEPaAYUOHHOU CUCMEMOT,
CBe0eHUst 0 KOMOPOM GKNIOYEHbl 8 eOUHBITI Peecmp POCCUNCKUX
MpOSPaMM ONiSl 2NIEKMPOHHBIX GblYUCIUMENbHBIX MAUUH U 643
oanHwlx. "

uim

44.00

HanMeHnoBaHve paznena:
"TexHonornvyeckas
HarpaBieHHOCTR"

Obpazosamenshvlii Habop
0N U3yyeHus
1HO20KOMNOHEMHMHbLY
pobomomexnuueckux
cucmem u
WMAaHUNYIAMOPHBIX pob0omog

"Obpazosamensiolii Habop dondicen 6olmb npedHasnaven Ons
U3YUeHUA POBOMOMEXHUYECKUX MEXHON02UT, OCHOB
UHDOPMAYUOHHBIX MEXHONOZUT U MEXHONO2UTE NPOMBIULTEHHOT
asmomamuzayuu, a maxaice mexHono2ull NPOMomunUPOGaHUS. U
adoumueHoz20 npoussoocmaa. B cocmas nabopa donsicrer
6X00UMb KOMPAeKmMYOUUe U yempoicmea, obnadaioujue
KOHCIMPYKMUBHOU, QnnapamHoil u npozpammHo
coemecmumocmelo opye ¢ opyeom. 1) Komnnexm
KOHCIMPYKMUBHBIX 21EMEHMOB U3 MEMANNA U NAACmuKa Onis
cOopku modenei ManunynAYUoHHbIX po6OMOG ¢ YenoGol
KUHEMAMUKOT, NNOCKONAPANNIENbHOU KUHEMAamuKol,
Delta-xunemamuroii. 2) Humennexkmyansnuiii cepaomodyns ¢
UHIME2PUPOBAHHOT CUCINEMOL YAPAGTEHUS. - HE MeHee Tuim,
Cepeomodyns dondicen 06nadame unmezpuposantoi cucmemoi
yrpasnenus, obecnevusaroujeii 0OpaAMHYIO C653b UNU KOHMPONL
napamempoes - NONOXCeHUe 6ana, CKOPOCMb BPAUEHUS, HAZPY3KA
npucoda, a makoice 0becneyUsaIou et BO3IMONCHOCIb
rocnedosamensvio2o NOOKNIOYeHUs Opye ¢ Opy2oM U YRpasnenus
CepBOMOOYNSMU NO NOCNEA0BAMENLHOMY NONYOYIIEKCHOMY
acurxponnomy unmepgheticy.  3) Po6omomexuuyeckuii
KOHmMpOnnep, npedcmaenaiowuli coboti ModynsHoe yempoiicmao,

BrNIOYaIOUjee 8 cebs 0OOHONIAamH YL MUKPOKOMAIbIOmED Ons

uim




=

n/

HaumenoBanue
o6opynosauus (PBITO)

Kpatkue npumepubie Texuuyeckyie xapakrepuctukn (PBITO)

Eannnua
H3MepeHust

KoJinuecTBo)

GLINOJIHEHUS. COJCHLIX BLIYUCTUNIENIbHBIX ORepayuil,
nepugepuiinbLii KOHMpPoNnep ONs YNpasneHus 6HeuHUMU
yempoticmeamu u naamy pacuiupenus. Ons NOOKNIOY eHUs BHEULHUX
vempoticms,  Modynu pobomomexnuyecko2o Konmponnepa
Oonaicibl 061adams 00HOBPEMEHHON KOHCMPYKIMUGHOT,
ANNAPamMHOL U NPOSPAMMHOT COBMECTNUMOCHTBIO OPY2 C OPY2OM.
Pobomomexnuyeckuii KOHmMponnep Oondicen yOo6nemeopans
MEXHUYECKUM XAPAKMEPUCIUKAM. KON-B0 S0ep 6CMPOEHH020
MUKDOKOMNBIOMEPA - He MeHee 4, makmosas yacmoma S0pa - He
wenee 1,2 I'Ty, oovem O3Y - ne menee 512 M6, nanuvue
unmepeeiicos - SPI, I12C, I-wire TTL, UART, PWM, yughpossie -
He menee 16 wim u ananozosvle nopmul - He meHee 8 wm Ons
MOOKNIOY EHUS BHEULHUX YCMPOTICING, BCMPOEHHbITE MUKPODOH, a
maroice WiFi unu Bluetooth ons kommynukayuu co aHeuwtHumu
vempoticmeamu. Pobomomexnuyeckuii Konmponnep donacen
obecnenuame 603MOICHOCIL MPOZPAMMUPOBAHUS. C HOMOUIBIO
cpedcme azeikoe C/C++, Python u c6060dmo pacnpocmpansiemoi
cpeodwl Arduino IDE, a maxoice ynpasnenus modenamu
[pobomomexnuneckux cucmem ¢ nomowsio cpedst ROS. 4)
[Tpoepammupyemuiti konmponnep - ne menee luim.
[Tpozpammupyemuiii KoHmponnep donsicen npedcmasnsims coboi
BEIYUCTUMENbHBL MOOYNb, 061A0AIOUUM YUDPOGBLIMU NOPMAMY -
He MeHee 8 wim u aHanozo8LlMu nopmamu - He menee 16 wim,
unmepeiicamu UART, 12C,SPI, TTL, a makoice modynem
becnposoonoti cesizu muna Bluetooth unu WiFi ons cozdanus
annapamHo-npospamMmMHeIX pewenuti u

HTIEIIrL, e

ymHwIX/CMapm -yempoiicma 0ns paspabomiu
pewenuti """ Hmeprem geweri”""""""", 5) nama
pacuupenus. npo2pammupyemMozo KOHmMpoaepa — ne mexee luim.
ITnama pacutuperus donacna obecheyusams 80O3MONCHOCHTb
NOOKTIIOUEHUS YHUBEPCANbHO20 BEIYUCTUMENbHO20 MOOYIS K Cemu
nocpedcmeom unmepepeiica Ethernet. ITnama pacwiupenus
dondicHa obnadans Opmamu 6600a-661600a ONist NOOKNIOYEHUSL
YUPDPOBLIX U AHANO208bIX Yempoticme — He meHee 40 uim,
unmepeeiic SPI u 6o3modicHocmybio nodkIouerus eHewneli Kapmol
mamsamuy. 6) Modyne mexnuueckozo spenus, npedcmagnsiouu
coboii yempoticneo Ha 6ase GbIYUCTUMENbHO20
MUKDOKOHMPONNEPA U UHINESPUPOBAHHOU KaMepbl,
obecnenucaioujee pacnoHasanue npocmeiiuiux u306pasicenusi Ha
MoOdyne 3a cuem cobCMBeHHbIX GuINUCTUMENbHBIX BO3MOICHOCHET
- He menee Tuum;  Modyne mexnuyecko2o 3penus OoniceH
obecnevusame B03MONCHOCE KOMMYHUKAYUU C GHATOSUYHBIMU
Modynamu nocpedcmeom wiunsl Ha 6aze nOCNed08AMeNbHO20
unmepdeiica c yenvio danvreiiuied nepedauu pesynomanmos
UIMEPEH UL 2PYNNbL MOOYNET HA YNPaGRSiouiee SuIHUCTUIMENbHOE
yempoticmeo, nodknioyennoe k 0anto uiune. Modyns
IMeXHUYeCcKo20 3peHus 00NxceH 06ecneyusans 603MONCHOCHTb
OCYLeCmBISN® HACMPOUKY MOOYNA MEXHUYECKO20 3PEeHUs. -
HACmpoKy sxcnosuyuy, bananca 6eno2o, YeemopasHoCHHLIX
cocmagnsiouux, nnowadu o6Hapyicusaemoi obnacmu
U306padicens, oKpyenocmu obHapyicueaemoti obnacmu
U306panicen s, Nonodicenue obHapyiIcusaemMelx obrnacmer
omHocumenvHo opye opyaa. Modyne mexnuyeckozo 3penus
Qonoicen obecneyusams 803MOIICHOCL HACMPOTIKY HA
00HOBpemenHoe obHapyicenue He menee 10 paznuiHbix
00uHOUHBIX 06beKMOo6 6 cexmope 0630pa, Nubo He Meree 5
cocmagHbLx 00beKMOB, COCIMOAUUX U3 He MeHee 3 PasnuyHbIX
epacpuneckux npumumusos. Modyne mexnuveckozo 3peHus
Oonoicen obnadams ecmpoentsimu unmepgeticamu — USB, UART,
I-wire TTL, 12C, SPI 0nst KoMMYHUKQWUY CO GHEUHUMYU

nookniowaemvimy yempoticmsamy. 7) B cocmas nabopa donacrur




n/n

HaunmenoBanmue
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KosnuecTBo

6X00UMb YuhpOGLIE UHPOPMAYUOHHO-CEHCOPHBLE MOOYN,
npedcmasnsioujue coboli ycmpoticmea Ha 6aze
NpOSDAMMUPYEMO20 KOHMPOINEPA U UIMEPUMENbHO20 d1eMEHMA.
L{ughposoii Modyne dondwcer obnadame 6CMpoeHHbIM
MUKDOKOHMpPOAepoM (maxmosas uacmoma - ne menee 16 MTy,
wuna dannblx — e meree 8 Kbaiim), unmepgheiicamu ona
MOOKTIOUEHUA K BHEUHUM YCMPOTICMEam: yughpossie u
ananozosvie nopmei, I-wire TTL, pazvem muna RJ. Lughposoii
MOOYNIb O0NdIceH 0becneyusams 603MONCHOCMb KOMMYHUKAYUU C
QHANO2UMHBIMU MOOYNIAMU NOCPEOCTNGOM WUHBL HA ba3e
nocnedosamenvro20 unmepghelica ¢ yenvio dansHeiuieli nepeday
pe3ynbmamog usmepenutl 2pynnsl MoOynel Ha Ynpaenaioujee
BLIYUCTUMENLHOE YCMPOUCMBO, NOOKTIOYEHH0e K OaHHOU WuHe. B
cocmag Habopa 0ONCHO BX00UMD. YUGPOEOT MOOYIL MAKMOBOT
KHONKU — He MeHee 3uim, yugposoi modyns ceemoduoda — e
Wenee Juim, yughposoii MoOyb KOHYeB020 npepwbisamens. — He
wenee 3uum, yughposoii modyns damyuxa yeema — He menee luim,
yugposoii mooyns RGB ceemoduoda — ne menee luim. 8) B
cocmas Habopa OONVICHEL BX00UMY dneMeHmbl NS CHOPKU
BAKYYMHO20 3aX6ama: 6aKyyMHAs NPUCOCKA — He MeHee Tuim,
DNEKMPOMAZHUMHbITL KNANAH — He MeHee [um, 6axyyMuuili Hacoc —|
e menee lum. 9) B cocmas nabopa donoicen 6xodums yuebuuiii
KOMNneKm, srmoualowui 6 cebs yuebroe nocobue, Habop
Gubnuomex mpexmepHuIX neMeHmMos ONs nPOmMOMUNUPOBAHUs
Wooenei MaHunynayuoHHelx pobomos, a makaice npopamMmHoe
obecneverue ona pabomel ¢ Habopom. [Tpoepammroe
obecneyenue OONJICHO 0BeCne Usams MpPexMepHyIo GU3YATUZAYUIO
Wodenu manunynayuonHoeo po6oma (¢ yenogo,
1I10CKONApannentHol u 0enbma-KuHeMamuxol) 8 npoyecce
pabomet, obecnevusame nocmpoenie npoCmMpancmeenHod
MpaeKmopuy OBUICEHUS UCHOTHUMENbHO20 MEXAHUIMA
WM QHURYTIAYUOHHO20 POOOMA, BO3MOJICHOCHb 3A0AHUA
0Cne006amensHOCIY MoYeK ONis NPOXOHCOEHUA Yepes HUX
UCNONHUMENbHO20 MEXAHUIMA MAHUNYISYUOHHO20 poboma.
[Ipozpammroe obecneuenue JondicHo GyHKkyuoHUposamy, KaKk 6
omoensHocmu 6 6ude cpedbl MOOENUPOBAHUS, MAK U G PECUME
WMOHUMOPUH2A 8 PealbHOM GDEMeEHU NPU NOOKIOYEHUU MOOEenU
WManunynsmopa nocpedcmaom pobomomexHuyecko2o
Kornmponnepa. IIpoepammuoe obecneuenue donicHo
obecnevusame 803MOICHOCb NOCMPOCHUS 2PAPUKOB 300 AHHBIX 1
MmeKyuux 0606uieHHbIX KOOPOUHAM MAHURYIAYUOHHO020 poboma,
epachuros 3navenuii ckopocmeri u yckopenus, spaguros
pacuemubix 3navenuii Haepysku. IIpoepammroe obecnevenue
O0NIICHO NO3BONAMY 3A0ABAMb NOCNE)06AMENbHOCHTb
nepedsuIICeH Ul MAHUNYNAMOPA NOCPeICMBOM HAbOpa KOMAHO @
brnouno-epaguueckom unmepgheiice.  Yyebroe nocobue OonsucHo
codeporcams mamepuansl no paspabomxe mpexmepHoix Modenet
06UNbHbIX POBONOB, MAHUNYIAYUOHHBIX POBONOG C PAZNUYHBIMY]
munaMu KuHemMamuxy (Yenogas KuHemamura,
IO0CKO-NAPanienvHas KUHEMAamuKka, Oenema-KuHemanuxa,
SCARA unu pervasicnas kunemamuxa, nnamgpopma Cmioapma u
M.1.), UHCIMPYKYUU NO NPOEKIMUPOBANUIO POBOMOB, UHCHPYKYUL U
MemoOUKY OCyuecmenenus UHICEHEPHBIX PAcCyemos npu
MpoeKmuposanuy (pacyemsl HazZpy3Ku U MOMENMOG, pacyen
Mo HOCmU NPUBOO0E, PACYem NaPAaAMempos8 KUHEeMAamuKy u m.n.),
UHCMPYKYUY NO paspabomke cucmem YnpasneHus. u
npoepamMmio20 obecnedenus Ons yrpacnenus. pobomamu,
UHCIMPYKYUU U MEMOOUKY NO paspabomie CUCmeM Ynpacnenus ¢
DNIEMEHMAMU UCKYCCIMBEHHO20 UHIMENNEKINA U MAUIUHHO20

obyuerus. "




Ne HaumeHoBaHue Eannnua
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oGopynosanus (PBITO) H3MEpEHHS Koatudecrag

=

"Yyebnerii pobom-manunyrsmop npedHasnaier Ons 0cGOeHUs
06YHaiouUMUCS OCHO8 pOBomMOomexHuKy, 0N NOO20MOBKY
0bYUaIOWUXCA K BHEOPEHUIO 1 NOCTEOVIOW EMY UCHONb30GAHUIO
pobomoe 6 npomuiunennom npoussodcmee. Konuvecmao oceii
po6oma manunynamopa - uemeipe. Ilepemeujenue uncmpymenma
8 NPOCMPAHCMGE N0 MpPem 0CAM OONJICHO YRPABGNSMbCS ULA20GHIMY
Osueamenamu. Hanpsaoicenue numanus wazogulx 0guzameneii He
bonee 12 B. Cepsodsucamens uemaepmoii ocu 0ondiceH
obecnevusame nogopom uncmpymenma. Yzon nosopoma
WMaHURYISMOpa Ha OCHOBAHUY BOKPY2 GEPINUKATbHONW OCU HE MEHee
180 2padycos. [ns onpedenenus nonodicenus manunyniamopa npu
HOBOPOMeE BOKPY2 GePMUKANbHOU OCU QONNCEH UCHONL30GAMbCS.
brKOOEp. Yeon nosopoma 3adHezo nieua MaHUNYIAMOPA He MeHee
90 epadycos. Yeon nogopoma nepednezo nieva manunynamopa ne
wenee 100 epadycos. [ns onpedenenus nonosicenus 3adnezo u
nepedne20 nnew MaHunyaamopa QoNiNCeH UCHONb308aNIbCS
eupockon. Yeon nogopoma no wemeepmoii ocu ne menee 180
epadycoe. [onaicna buintb B03MOACHOCTIb OCHAULEHUS CMEHHBIMU
Hacadxamu (Hanpumep, Oepoicamens KapaHOauia unu
hnomacmepa, npucocka ¢ cepgodguzamenem, MexaHuecKoe
3axeammnoe ycmpoiicmeo ¢ cepeoosuzamenem, YCmpoucmeo ons
1azepH ol 2pagup oKy uiu yempoticmao 0as 3D-nevamu,).
MunumansHas KoMAIIeKmMayus, CMENHLIMU HACAOKaMI!
MHeeMamuyyeckyli 3axeam (MPpUCoCcKa), Mexanuyeckull 3axean,
Hacadka depaicamens ONisl KAPAHOAULa/MAPKepa/pyyKY, HAcadka
nepexo00HUK 0N KPEneHUs COBMECHUMbIX KOHCHPYKIUBHBIX
Oemaneti u KOHCMPYKYUH, HACAOKA NA3EPHOT ZPAGUPOGKHY, HACAOKA
3D-nevamu (0ns pabomur ¢ nnacmuxom PLA ¢ duamempom numu
1,75 mm). Jonowcen 6eime ocHauien cepgonpusodom ons
MHEEMAMUY ecKo20 1 MeXaHUYecko20 3ax6amoe, 06ecneyugalouumM
Bpauenue 3ax6auenHo20 00beKma 80 8pemMs nepemelyerus, wm 4.00
no8opom nepemen,aemo20 06beKma OKPY2 GePMUKANLHOT OCH.
/{ns obecnedenus hyHKYUOHUPOBAHUS. NHEGMAMUYECKO20 3aX8ama|
Oondicen bvlmb OCHALEH GCIMPOCHHOU 6 KOPNYC MAHUNYASIMOPA
nomnou. Jlonocna 6elims 03MOIICHOCNG NOOKTIOYCHUS
OononHumensHuix yempoticme (Hanpumep, mpancnopmepa,
penvca 0ns nepemeujeHus poboma, nynema ynpasneHus muna
02ICOTiCMUK, Kamepbl MAUUHHOZ0 3PEHUS, ONMUYECK020 Oamyuxa,
modyns becnposodrozo docmyna). Pobom-manunynamop donoceH
obecnevusame nepemeujerue Hacadku 6 NPOCMpancmse,
AKMUBAYUIO HACAOKU, BO3MONCHOCHIL NOTYYEHUS CUZHANO0E O
Kamepsl U OAMYUKOB, BO3MOJICHOCHTL YNPAGHCHUS.
OononHumensHuiMu ycmpoticmeamu. Mamepuan xopnyca —
aniomunuil. Juavemp paboyeii 3onul (bes yuema nHasecHoeo
uHempymenma u vemeepmou ocu) ne menee 350 mm. Humepepeiic
nooxniouenust — USB. JJonoicen uments 803MONCHOCHb
QABMOHOMHOU pabonel U GHeuLHe20 ynpasienus. Jna eHeutHe2o
yrpaenenus dondicen buimb NpedycMomper nyaom,
nookmiouaemulii k pobomy no Bluetooth. Ynpaensiouguii
Konmponnep oondicen beims cosmecmum co cpedoti Arduino.
Ynpaenaiowuii konmponnep coemecmum co cpedoii
npoepammuposanus Scratch u azvikom npoepammuposanus C.
onoicen obecneuusame nOBOPONt no NEPELIM MPeM OCSIM @
BAOGHHbL Y20/ U HA 3A0AHHYIT Y20, NOBOPOM NO YemEepmoti ocuy
Ha 3adannetii yeon, 0suoicenue 6 koopdurnamel X, Y, Z,
nepemeujeriue Ha 3a0anHoe paccmonnue no koopounamam X, Y, Z,
nepedayy OaHHbIX 0 MeKyuyemM nolodCeHUu yenos, nepedayy
OaHHBIX 0 MEKYUUX KOOPOUHAmax uncmpymenma. Jondicen
noodepaicusams nepemeuyenue 8 0eKapmosylx KOOPOUHAMAx u
yenax nogopoma oce, ¢ 3a0aHHOU CKOPOCHBIO U YCKOPEHUEM,
Tunel nepemeujenuii 8 dekapnogyix KOOPOUHAMAx: OGUIICEHUE NO

Yemvipéxocesoii yuebruii
pobom-manunynsmop ¢
100YNbHBIMU CMEHHbIMU
Hacaoxamu
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H3MepeHus

Konnyecrtso

mpaexmopuu, 08udlCeHue No NPAMOL MeNCOY O8YMS MOYKAMY,
nepenpeicuganue u3 MoKy u moyxy (nepernoc obvexma). Kopnyc
0onaicer ObiMb 8 3aUUIEHHOM UCNONHEHUe (KNacca He Huice
[P20)."

Obpazosamenvhblii Habop
N0 MexanuKe, MexampoHuKe,
1 pobomomexHuke

"Habop donaicen buimb npednasHauen Ons npogedenus yuebHblx
BaHAMUL NO USYYEHUIO OCHOB MEXAMPOHUKY U POBONOMEXHUKY,
NpAaKmu4ecko2o0 npumMeHeHus 6a308biX SNeMeHM OB NeKMPOHUKY U
CXeMOMEXHUKY, a MaKace Haubonee pacnpocmpaHeH ol
2AeMeHmHOL 6a3sbl 1 OCHOBHBIX MEXHUYECKUX pPeuten U,
NpuUMenseMelX npu nPOeKMUPOGAHUY U NPOMOMURUPOBAHUU
PAZTUYHBIX UHIICEHEPHBIX, KUDEPHEMUYECKUX U GCMPAUBACMBIX
cucmem. B cocmag nabopa 0ondicHel 6X00UMb KOMNIACKMYIOUUe 1
yempoticmea, obnadaioujue KOHCMPYKMUBHOU, 31eKMpPUYecKoi,
ANNAPAMHOTL U NPOSPAMMHOT COBMECIUMOCTILIO Opye ¢ OpyoM.
B cocmas nabopa dondicen 6X00Umes KOMIIEKM KOHCIMPYKINUBHBIX
OneMenmos us memanna Ons c60pKU MaKema MAHURYISYUOHHO20
[poboma u KOMIAEKN MEMANTUYECKUX KOHCIMPYKIMUBHBIX
PaeMeHmos Ona cbopku Makema moduneHozo poboma. B cocmag
Habopa OondiCHb! 6X00UNTb NPUBOOA PASTUYHO20 MUNA: MOMOPSL C
UHINEZPUPOBAHHBIM UNU GHEULHUM OQIMYUKOM NONOINCCHUS — He
teree 2uim, cepGonpusod 6onsuLoli — He menee 4w, cepeonpucod
Maneli — He MeHee 2utm, NPpUBod ¢ GOIMOICHOCHILIO YNPAGNEHUS. @
uLazogom peoicume — He mernee 2uim. B cocmag nabopa donaichel
BX00Umb 37EMenmel 0N COOPKU BAKYYMHO20 3aX6aMa: 6aKyYMHAS
mpucocka — ne menee luiim, SNeKmpoMasHUmMHelll KNanaH — He
wenee Juim, eakyymuelii Hacoc — He menee lwm. B cocmas
Habopa dondicHa 8xo0ums snemenmuas 6aza ons
NpOMOMUNUPOBANUS. NNama Ons 6ecnaeyro2o
MPOMOMUNUPOBAHUSA, KOMNAEKN NPOBOO0G PA3NUYHO20 MUNQA U
ONUHbL, KOMPREKI Pe3UCINOPO8, KOMNIEKN CEemodu0d0s,
cemucezmenmueitl unHoukamop, oucnaei JXK-muna, knonku — ne
Weree Suim, nomenyuomempel — He MeHee 3ulm, uHPPaKpacHvli
Oamuux - He Menee Suim, YIbMpPazgyKkoGol 0amuuK - He MeHee
Suem, oamuux memnepamypei - He menee Twim, danyux
ocgeujeHHocmu - He menee lwm, mooyne Bluetooth — ne menee
Twim, modyne HK-npuemnuxa — ne menee luim, mModyns
HK-nepedamuuxa 8 sude kKHOnouH020 nynbma ynpasnenus — luim,
AKKYMYNIAMOop — He menee luim, 3apsoHoe yempouicmeo — He MeHea
lwm. B cocmas nabopa dondicen 6xodume Mynsmudamyux ons
U3Mepenus memMnepamypel U GAANCHOCINU OKPYJICaloujeil cpedsl —
He menee luim. Mynomudamuux dondicen o6nadame 6cnmpoerHsiM

UKDOKOHmMPONNepoM (makmogas uacmoma - ne mernee 16 MTy,
uwuna Oannblx — e menee 8 Kbatim), unmepgeiicamu ons
NOOKNIOYEHUS. K BHEULHUM YCmpoticmeam. yugpossie u
ananozosvie nopmel, 1-wire TTL, pazvem muna RJ. B cocmas
Habopa donoicer 6X00UMb KOMANEKIN YHUBEDCANbHBIX
BLIVUCTUMENbHBIX MOOYIEH, NpedCcmagnsiiouux coboi 6azoayio
naamy, niany pacuiupens ONs cemesozo 3aumModeicmeus u
naanty nooKnIoYeHus. cunogoll Hazpysku. Bxodsuiue 6 komnnexm
yempoticmaa 0ondicHel 061adans 00HOBPEMEHHOT
KOHCIMPYKMUGHOU, S1EKMPULECKOU, AnnapamHoi u npo2pammHol
cosmecmumocmoio opye ¢ Opyeom. bazoeas nnama
VHUBEPCANBHO20 GUIHUCTUMENbHO20 MOOYIS QONJICHA
npedcmasname coboil npocpamMmupyemolii KOHMpPONnep 6 cpede
rduino IDE unu ananoeuynsix c6o600Ho pacnpocmpansemolx
cpedax paspabomku. bazosas nnama donacna obnadams
BCMPOeHHbIMY Utmepeheticamu ONs NOOKTIOYeH U YUPPOBLIX U
AHAN020BbIX YCMPOTicme, 6cmpoeHHbsiMu unmepgeticamu USB,
UART, 12C, SPI, 1-wire TTL, Bluetooth, WiFi. ITnama

acuiupeHus odondicHa obecneyusams BO3MOINCHOCING

utm

10.00
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NOOKNIOYEHUS YHUBEPCATbHO20 BEIHUCTUMENbHO20 MOOYAS K Cemu
nocpedcmeom unmepepetica Ethernet. ITnama pacwupernus
OondicHa 06nadams nopmamu 68600a-6u1800a ONisk NOOKNIOYEHUS
YuUhposLIX U aHano2oewlx yempoiicms, unmepdeiic SPI u
BO3MODICHOCLIO NOOKNIOYEHUs! GHewHel kapmel navamy., Thama
pacutupenus Ons NOOKNIOYEHUS. CUNOBOU HAZPY3KU OONJICHA
obecneyusams BO3MONCHOCH NPIMO20 ROOKTIOYEHUS BHEeUIHET]
CUNOBOU HA2PY3KU, A MAKIICE PESYNUPYeMOTi Hazpy3Ku
nocpedcmeom PWM unmepgheiica. B cocmag nabopa donicen
GX00UMb NPOZPAMMUPYEMblil KOHMPOAep, 06ecneyusaouuii
BO3MOJICHOCMb OCYULECMBNAMb PA3PAOOMKY NPOZPAMMHO20 K004,
1CHONL3YA uHCmpYMenmapuii cped paspabomku Arduino IDE u
Mongoose OS u a361k06 npoepammuposanus. C\C++, JavaScript.
[ Ipoepammupyemuiii konmponnep dondicen obnadams nopmamu
0715 NOOKNIOYEHUS YUPPOBLIX U AHANOZ0GHIX YCHIPOTICMS,
BCIPOEHHBIMU NPOSPAMMUDYEMBIMU KHONKAMY U
D/1EKINPOMEXAHUY ECKUMU MOOYIAMU OIS OP2AHUZAYUY CUCIIEMb
PYUHO20 YNpaGNneHus, 6CHPOeHHBIMU NPOSDAMMUDYEMbIMU
c6emoduodamu Ons uHOUKAYUU paboye2o pexcuma, 6CmpoeHHsIMY,
unmepcgpesicamu USB, USART, 12C, SPI, 1-wire TTL, ISP,
Ethernet, Bluetooth, WiFi. B cocmas nabopa dondicen 6x00ume
MOO0YNb MeXHUYecko20 3peHus , npedCcmasasowuii cobol
BLIMUCTUMENLHOE YCMPOTICNGO CO BCMPOCHHBIM
wuKkponpoyeccopom (kon-6o adep - He Meree 4uim, vacmoma 50pa
He menee 1.2 I'Ty, obvem O3Y - ne menee 512M6, obvem
gcmpoenHot namamu - He menee 8I'6), unmezpuposantoii
Kamepoii (MaKcuMansHoe paspeulerue udeonomoxa,
nepedasaemozo no unmepgpeticy USB - ne menee 2592x1944 e0.) ul
onmuueckoti cucmemon. Modyns mexHuvecko2o spenus dondiceH
0671G0amMb COGMECMUMOCTIBIO C PASTUYHBIMU NPOSDAMMUDYEMBIMU
KOHMPOANEpamu ¢ NOMoujblo unmepgeticos - I-wire TTL, UART,
[2C, SPI, Ethernet. Modyns mexnuyecxozo 3penus dondicen
obecneyusame 8uINONHEHUE GCEX USMEPEHUT U BbINUCTEHUT
110CpedCcmeom cobCMBEHHbBIX GLIYUCTUMENLHBIX BO3MONICHOCHETN
BCMPOeHH020 MUKponpoyeccopa. Modyns mexnuveckoe2o 3perus
Qonicer 06nadame 803MOIICHOCIIBIO KOMMYHUKAYUU C
QHANOZUHBIMU MOOYNAMU NOCPEOCHBOM WUHbL HA ba3e
nocnedosamensro20 unmepgheiica ¢ yenvio danvHediuieti nepedayi
pe3ynbmamog usmepenuti 2pynnbl MoOYnel Ha YRpassioujee
BLIYUCTUMENbHOE YCMPOUCMBO, NOOKNIOYEHHOE K OQHHOT WUHE.
Moodyns mexnuveckozo spenus doncen obecneyugans
HACMPOTIKY PEJCUMOB Pabomul - HACMPOTIKY 3KCNO3UYUY, banancal
benozo, 16emopasHOCmHbIX COCMABNAIOUIUX, MIOUAOU
o6Hapyacusaemoii obnacmu u306pasiceHus, OKpynocmu
obHapyscusaemoii obnacmu uz30bpasicenus, nonodlceHue
obrapyoicusaemvlx obnacmeri omnocumensHo dpyz Opyaa,
Mauiunnoe 06yyerue napamempos HetiponHblX cemeti Onsl
obHapyoicenus 06vexmos, Gopmy u 3aK00UPOBAHHbIE 3HAYEHUS
06Hapyoicusaemvlx Mapkepos muna Aruco, pasmepui
06HAapyoICUsaeMblX OKPYICHOCTET, KEAOPAMOG U MpPey2onbHUKOG,
napamempos KOHmMpacmuocmu, pasmepos, KpUuu3sHol u
noN0dICeHUst pachosHasaemblx nuHutl, Habop donoicen
obecneuusame 603M0AUCHOCME paspabomKy Modeny MOGUTbHO20
poboma, ynpaenaemoii 6 FPV-pescume nocpedcmaom
Mpo2pamMmMHo20 obecneyenus Ons NepCoHANbHO20 KOMNbIOMepPa u
wmobunsrex yempoticme na 6aze OC Android wiu 10S,
obecneuusaiouiezo 803MONCHOCMb YAPAGNEHUS. MOBUNbHBIM
po6omom u 6CMpPOeHHbIM MAHUNYASIMOPOM NOCPECTBOM
epaguneckozo unmepgeiica, sxnoyaiouum 6 cebs Habop KHONOK 1
nepexniovamenet, docoiicmuk, 06aacme Ons omobpasicens

gudeo. Habop donaicen obecneyusams 60smodcHocmb usyyenus
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0CHOG paspabomKy nPoOSPaMMHbIX U ANNAPAIMHBIX KOMATEKCO8
UHICeHepHbIX cucmem, peutenuit @ cghepe """ Humepnem
seugen"""", a maroice pewtenuii 6 o6nacmu pobomomexHury,
UCKYCCMBEHH 020 UHMENNeKmMa U MaultuHHo20 obyyenus. B cocmas
Habopa 0ondiCHO 6X00UNb NOCOGUE NO USYYEHUIO OCHOG
D/1EKMPOHUKY U CXeMOMeEXHUKY, peuteHuil 6 cghepe """"Humeprem
sewei"""", paspabomxu u npomomunuposanuio modenel
pobomos. B cocmas Habopa donicko exodums nocobue no
U3YYEHUI0 OCHOG Pa3pabomKy CUCTIEM MEXHUYECKO20 3PEHUS U

DJ1EMEHNI08 UCKYCCMBECHHO20 UHMelleKma. "

Obpazosamenshuiii
KOHCmpYKmop Ons
npakmuxy 61oyHo20
NpOSPAMMUPOBAHUS. C
KOMNAEKMOM OamyUKos

"Pobomomexnuyeckuii Ha6op npedHAasHayen 0N U3Y4eHuUs 0CHOB
po6omomexHuxy, demanei, yano6 u MexanuMos, HeobXxoOUMbIx
O co30anus pobomomexnuieckux yempoiicms. Habop
npedcmaensem coboti KOMITEKM CIMPYKMYPHbIX 2NeMeHIN08,
COEOUHUMENDLHBIX INEMEHMOB U NEKMPOMEXHUYECKIX
KomnoHenmos. Habop nossonsem npoeodume axchepumenmest no
npeorMemy uzuxa, co30asams u nPOEPAMMUPOGaML COBUPaEMble]
MOOeNU, U3 KOMNOHEHNIOB, BXO0SUIUX @ €20 COCMag, paboyue
100enu MOBUNBHBIX U CINAYUOHAPHBIX POBOMOMEXHUYECKUX
YCmpoicme ¢ agnomMamu3uposaHHeIN YRPaGneHueM, 8 Mom yucie
HA KONECHOM U 2YCEHUYHOM X00Y, a MaKdice KOHCMpPYKYul,
OCHOBAHHBIX HA UCNONLIOGAHUY PABNUYHBIX GUOOE Nepeday. (8 mom|
vucie YepesyHbIX U 3y6yameix) a maroice puivazos. Bempoennvie
becnpogoonsie cemesole peuienus (Wi-Fi u Bluetooth),
BO3MOICHOCMb UHIMeepayuu ¢ becnaamusim obaaynsim 10,
obecneyusaiom 603mMoICHOCHb NPAKMUYECKO20 UZYYeHUS
IMexHON02UTl UHMEPHEMAa 8euyeli U OCHO8 UCKYCCHIBEHHO20
unmennexma. Obecneyugaemcsi 03mMoACHOCb 06bEOUHEeHUS
HecKoneKkux pobonos, cobpantelx uz NodobHvix Habopos, 6
epynnbl ¢ cemeguim 63aumooeticmeuem. [Ipedycmompena

ONYUOH ANbH A BOIMODICHOCHTL PACUIUPEHUSL OONONHUINENbHBIMU
KOMPOHEHmMamu (He 6X00AUUMU 8 CAHOGPIMHYIO
KOMPEKMAYUIo), NO3GONAIOULUMY UZYH AN MEXHUYECKOE 3peHue I
npombiuienylo pobomomexuuxy. Ipedycmompena
8O3MOdICHOCMb pabomul HABOPA ¢ OONOAHUMENbHBIMU 0BNAYHBIMU
cepsucamu. Ilpedycmompensr MUHUMYM 08 NPOZDAMMUDYEMbIX
KOHIMPpONepa 6 NNACMUKOBLIX KOPNYCAX, NO3GONIOUIUX
00HOBpemenHO co30asams 2 apuanma pobomos pasnuyHozo
HA3HAYeHUs, UMelouux B03MOJICHOCIIL pAbombl KAK 8 NOMOKOGOM
pedicume, max u aBMOoHOMHO, NO3GONAIOUJUX PEATU306AMb
06yHeHue npo2paMmMuposaHuio 8 HeCKONbKUX Cpedax paspadomru
Ha pasnuyHbLX A3biKax (k npumepy, @ cpedax Mblock, Arduino IDE,
Ha sizeikax Scratch, C, Python, micro Python). Kax munumym odun|
U3 KOHIMPOINEPOB UMeem GCIMPOEHHYIO ONEPAYUOHHYIO CUCIEMY,
scmpoennvie Wi-Fi u Bluetooth, nopm ons nodxniovenus
nocnedogamenbHo COeOUHIEMbIX GHEULHUX YCMPOTCME (He MeHee
20 odnospemenno nookniouaemolx yempoiicms). Karx munumym
OOUN U3 KOHMPONNEPOB UMEeI GO3MONCHOCHb 00HOBPEMEHHOT
Banucy ne menee § Npo2pamm, ¢ B03MONCHOCBIO NEPEKTIOYeHUS
wedcdy Humu. Kax MuHumym oOun u3 KOHmponnepos umeem
nonnoyeemuelli oucnaei (IPS), nozsonsiowuti 6u1800ums danuwvle ¢
Oamyukos 6 6ude mabnuy u 2paduxos, a maraice co30adamo
BCmpoerHbie 8 Konmpomnep udeouspsl, Konuuecmeo cencopos u
UCHONHUMENbHBIX YCMPOUCMS, BCNPOCHHBIX 8 OOUH U3
KOHMpOnnepos, - He meree 10 wm. Obuyee konuyecmeo snemeHmod
6 Habope e meree 400 wm., 8 mom ucne nodknouaemvie MoOYIU.
- Bluetooth modynb, - 06otiHOT damuuk nuHuy, - Y16mpaseykosoi
Oamyux paccmosius, - JAMuuK yeema, - OamyuK Kacanus
pnekmpomexanuieckut, - IR Modyne, - Mmomop nocmosunozo moxa

uim

c pedykmopom — e MeHee 2 uim., - cepBonpuUSood, - Nynbm

25.00
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n/n

HanmenoBauue
o6opynosanus (PBITIO)

KpaTtkue npumepubie Texnnueckue xapakrepucruku (PBI1O)

Eannuna
H3MepeHus

KonuuecTBo

Oucmaryuonroeo ynpasnenus IR. Habop donoicen 6uime
VKOMANEKMOGan ukKymynsmopHuimu 6amapesimu. Ipozpammioe
obecneveriue, ucnons3yemoe O NPOSPAMMUPOGAHUS. COBUPaEMBIN]
pobomomexuuyeckux Modene u yempoucms, OonAucHo bbb
Qocmynio ons becnnamno2o ckavusanus us cemu Mnumeprem u
nocnedyrouezo ucnonvioganus. "

HanmeHoBaHWe pasnena:
"EcTecTBeHHOHAYYHas
HarpasJeHHOCTh"

Yuebnas nabopamopus no
HelipomexHonozuu

"B cocmasg exodam: Cencop Tun | ne menee I uim., obecnevusaem
BO3MODICHOCTb PE2UCPAYUYU CUSHANA DTIEKMPUY eCKOT
axmusHocmu moiuiy (anexmpomuozpammer, IMT). Pecucmpayus
OONIICHA OCYUeCMBNACICA HEUHBASUBHO, CYXUMU INEKNPOOAMIL.
londicHa umembCsi 603MOJICHOCb KpENNeHUs K pyKe 4enosexd,
41110 OOIJICHO 0ABANTL BOZMOJICHOCb PESUCTIPUPOBAM b
PAEKMPUHECKYIO AKINUBHOCY MblULYbL 6 0O1ACHIY, HAO KOMOPOT
pacnonazaemes kpennenue. Ipu Hanpsadicenuu Moiuiysl OONIHCHA
Obimb 0becneiena 603MONCHOCHTL HABRIOOEHUS. NYYHOCIU CUZHANG]
(m.e. npucymemeue DMT), npu paccnabnenuu moiuiyer - ee
omcymemeue. Cercop Tun 2 ne menee I wim., obecnevusaem
BO3MODICHOCTb Pe2UCPAayu CUSHANA GhONONNEMUIMOSD AMMbl
(PIIT) onmuyeckum nymem, 3a cem usMeHeHUs OMPANCEHHOSO
OIm KPOBEHOCHBIX COCYO0E8 cema, 06beM KOMOpPbiX UzMEHSENICS
100 6o3deticmauem nynscoaoti gonnsl. Cercop donicen Gbime
obecneyen 803MONCHOCTIbIO Kpennenus. k nodyuieyke nanvya
venogexa. Cencop Tun 3 ne menee I wm., obecnevusaem
BO3MODICHOCb Pe2UCIPAYUY CUSHANA INEKTNPOKAPOUOSD AMM b
(OKT) ne unsazugnuim cnocobom, pezucmpayuu I, IT u IT1
omsedenui. Cencop Tun 4 ne menee I wm. obecneyusaem
BO3MOJICHOCTb! DecUCmpayuy CUSHANA KOICHO-2aNbBAHUY CKOT
pearyuu (KI'P), pecucmpayus komopozo ocyujecmensemces Ha
HOCIOSIHHOM MOKe; NOOKNIOYEHUs K NeNy YeN0BeKd ¢ NOMOUbIO
cyxux anexkmpooog. Cencop Tun 5 ne menee I wm., obecnevugaem
BOIMODICHOCIIb. PESUCMPAYUY CUSHANA INEKMPULECKOT
axmueHocmu mo3eq (33I) ¢ nomougblo cyxux HeuHaazuaHbIX
DJ1EKMPO00B; pecucmpayuu SNeKmpuyeckoli aKkmuGHOCm PazHbiX
Ooneii mozea. Cerncop Tun 6 ne menee I wm., o6ecneyugaem
BOIMOJICHOCMb.! pe2UCmpayuy CueHana Konebanus 2pyoHoil
wnemiu (Cencop Ovixanus); onpedenenus 4acmomvl ObIXaHUS.
Yempoiicmso ons cbopa danmvix om cencopos u nepedayu na
NepCoHanblbIt KOMNbIONEp 0becheyuaem 603MONICHOCMb cH0pa
OaHHbIX Om NOOKTIOYEHHBIX K HEMY CeHCOPO8 U OMNPABK)
nonyuernsix Oannvix Ha ITK. ITookniovenue yenmpansro2o modyns|
< ITK donacro ocywecmenamocs ¢ nomougvio USB-xabens.
Yempoticmeo ona cbopa damnbix 00NIACHO uMems 2anbEaAHUYECKYIO
uzonayuio om ITK, obecneuusame 6ozmodcHocms
00HOBPeMeNH020 NOOKNIOYeHUs: 61N0mb 00 4 cencopos. Kaocduii
U3 6x0006 Yempoticmea 0ns c6opa dannsix QONACHO UMENb
2anbE8aAHUYecKyIo U3oNAYUIO (0becneyeHue MelICKananbHo
eanveanuieckoi uzonayuu). [Tooxniovenue cencopos k
Yempoiicmay ona c6opa danneix ocyujecmensiemes ¢ nomougio
cneyuanusuposantelx pasvemos muna LEMO, obecnevusaioujux
NpaguUiIbHOCHb NOOKNIOYEHUS PA3LEMA U CHUNCAIOUJUX PUCK
CAYHATUH020 KACAHUA PA3LEMOB MOKONPOBOOSUUX yacmeli, a
imakoice 06echeyusaouUX 3auumy om HeCanKyuoHUpoOBaAHHO20
MOOKIIOUEHUA K NpOou36onbHeLM yempoticmeam. Modyns «Knonkay
He Meree | wm., obecneyugaem 803mMOdICHOCIb, PazMemiu
pecucmpupyemolx cuenanos. Konuvecmso pazmeyaemoix
COCMOAHUT CUZHANA OONHCHO BblMb He MeHee 3-X PazTUUHbIX

kamezopuii. Ycmpoiicmeo ona pecucmpayuu apmepuansHozo

urm

4.00
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n/n

HaumenoBaune
obopyaosanus (PBIT1O)

KpaTkue npumepnbie Texnnyeckne xapakrepuctuku (PBI10)

Eaunnua
W3MepEeHHUst

KosnuecTBo

Oaenenus e menee | wim. Memoduveckoe nocobue, komopoe
ondicHo codepaicams He menee 30
nabopamopHuix/npakmuyeckux/demoncmpayuonnsix padom. "

Habop OI'D no xumuu

"B nabop exooam eecwl nabopamopnuie anexmponusie 200 2,
chupmoska 1abopamopHas, BOPOHKA KOHUYECKAs, NaNoYKa
cmexnannas, npobupra ITX-14 (10 wmyk), cmaxan avicoxuii ¢
Hocuxom BH-50 ¢ memkoti (2 wmyru), yunundp usmepumensuolii
2-50-2 (cmexnannvlil, ¢ APUMEPMOT KpLIUKOT), Wmamug ons
npobupok Ha 10 ené30, 3ascum npobupoyHslll, WNAIMENb-T0HCEYKd
(3 wmyxu), Habop gnaxonoe Ons xpanenus pacmeopos u
peaxmueos (0bvem naxona 100 mn - 5 komnnexmos no 6 wmyx,
06vem gnaxona 30 mn - 10 komnnexmos no 6 wmyx), yununop
usmepumenshoiii ¢ Hocuxom 1-500 (2 wmyxu), cmakan evicokui
500 mn (3 wmyicu), nabop epuieii Ons muimos nocydu (eput Ons
Wbl mbs npOBUPOK - 3 wimyKu, eput ONs Mblmbs KoA6 - 3 wimyKu),
anam Genwidi X/6 (2 wimyKu), nepuamu pesunossie Xumuieckue
cmotikue (2 wmyku), ovku 3auumnsle, punomper Gymacicrvie (100
utmyx), zopioviee ona cnupmosox (0,33 1). B cocmas nabop éxodsn
PeaKmussbl: anOMUHUY, JCeNe30, CONAHAS KUCIOMA, MEMunopaHdic,
peronpmaneun, ammuar, nepokcud 6odopoda, numpam cepebpa
u Opyaue; 6 obujeli cnodcHocmu - 44 pasnuyHelx Geuyecms,
1CONb3YeMBIX OIS COCIMAGNEH U KOMANEKINOG PEAKMUGO8 npu
MpOBeOeH YU IK3AMEHAYUOHHBIX SKCHEPUMEHTNOB NO KYPCY
wkonvHoU xumuu. "

uim

32.00

Muxpockon yughposoii

"Tun muxpocrona. buonoeuveckuii Hacadka muxpockona:
wornoxynapras Hasnavenue: nabopamopuwiii Memood
uccnedoganus: ceemnoe none Mamepuan onmuxku: onmuyeckoe
cmekno Yeenuyenue muxpockona, kpam. 64 — 1280 Oxynapei:
WF16x Obvexmugnr: 4x, 10x, 40xs (nodnpyaicurenmuiii)
Pesonveeprasn 2onoera: na 3 o6vexmusa Tun nodceemxu: 3epranc
iy c6emoouod Pacnonoosicenue noOCGem L. GepX s U HUICHSAS
Mamepuan kopnyca: memann [Tpedmemmwiii cmonurx, mm. 90
Hemounux numanusi: 220 B/50 I'y Yucno mezanuxcenedi: 1"

um

51.00

L{ughposas nabopamopus
1o aKonoeull

"Obecnevusaem nposedenue yuebHo20 IKON0SUYECKO20
MOHUMOPUHEA UHCIMPYMeHmansHelMu Memodamu. Habop
NPUMEHSEMCS NPU USYHEHUY IKONO0SUY, OUOTO2UN, XUMUY,
eeoepaghuu u npupodosedenus, a maxdice O UHOUGUOYANbHBIX
UCCIC00BAHUS U NPOEKMHOU OesMenbHOCHU WKONBHUKOG.
Komnnexmayus: becnposodnoii mynemudamuux no
DKONO2UYECKOMY MOHUMOPUHEY C 8-10 BCMPOCHHBIMU O ANHUKAMU.
amuux numpam-uonoe Jamuux xnopud-uonoe Jamyux pH ¢
Ouanasonom usmepenus He yoice yem om 0 0o 14 pH Jamyux
enasicnocmu ¢ ouanazorom usmepenus 0... 100% Hamuux
0CBEULeHHOCY C OUANA30HOM U3MeEpeHUs He Yoice yem om () 0o
180000 nx Jamyux memnepanypel ¢ Ouanasonom uzmepenus He
voice wem om -20 0o +140C Jamuuk snexmponpogodumocmit ¢
Ouanazonamu uzmepenus e yoce wem om 0 do 200 mxCm; om 0 00
2000 mxCm; om 0 00 20000 mxCm Jamyux memnepamypui
OKpYorcaroweti cpedsl ¢ OUANA30HOM UIMEPEHUSL He Yoice Yem onl
-20 00 +50C OmoenvHbie damuuru u Mynemuoamyury; Jamuyux
36YKa ¢ hyHKYUell unme2pupoBaus ¢ OUANA30HOM UIMeEpPeHUS
uacmom ne mernee yem om 50 I'y 0o 8 kly,; Jamuuk enaxcnocmu
nousbl ¢ OuanazoHom usmepenus He yoice wem om 0 0o 50%
Vlamuux okucu yenepooa ¢ Ouanazonom usmMepenus He yoice yem
om 0 00 1000 ppm Mynemudamyux onmuyeckoti niomHocmu u
MYMHOCIU CO BCMPOCHHBIMU OamyuKamu: Jamuux onmuyeckoi
riomnocmu 470 Hm ¢ ouanazonom usmepernus. om 0 0o 2 D
Hamuux onmuueckoit nnomunocmu 525 Hm ¢ Ouanazonom
usmeperus om 0 0o 2 D Jamuux onmuueckoii nnomuocmu 630 Hu

c ouanasonom usmeperus om 0 do 2 D Jamuux mymuocmu

uim

17.00
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=

n/

HawnmenoBanue
ob6opynosanusi (PBITO)

KpaTkue npumepnbie Texuuveckue xapakrepuctukn (PBITO)

Eannnna
HU3MepeHust

KosinuecTBo)

pacmaopos ¢ duanazorom usmepernusi om 0 0o 200 NTU
rceccyapri: Kabens USB coedunumensnoiii (2 wim.) 3apadnoe
vempoticmaso ¢ kabenem miniUSB USB Adanmep Bluetooth 4.1
Low Energy Cmepoicens Ons 3akpennenus 0amyukos @ uimamuge
Kpamxoe pykosodcmeo no skcnayamayuu yughposoii
abopamopuu [Ipozpammuoe obecnevenue Memoduueckue
pexomendayuu ve menee 20 pabom Ynaxosxa Hanuvue
YCCKOA3LINHO20 cauma nod0epoicKy, Hanudue 8Udeoponuxos."

Llughposas nabopamopus
no huzuonozuu
(npogunvrbiil yposens)

"Obecneyusaem npogedenue uccnedosanus no
yrryuonuposanuio yenogeveckozo opaanuzma. Komnnexmayus:
becnpogodroii Mynbmudamuuk no gusuonozuu ¢ 5-10
scmpoennviMu damyuxamu.: Jamuux apmepuansiozo 0agnenus
(0...250 mm pm. cm.) Jamuux nynsca c duanazoHom U3MEPEHUS He
voice wem om 30 do 200 yo/mun Jamyux memnepamypor mena c
Quanasonom usmepenus He yaice vem om +25 0o +40C Hamyux
4acmomel ObIXAHUS C OUANA3OHOM UMepenus He yaice yem om () o)
100 yurnos/mun Jamyux yckopenus ¢ nokasamensmu £2 g; +4 g;
=8 g Omoenvieie yempoiicmea.: Qamuux KT ¢ duanazonom
usmeperus He yowce vem om -300 do +300 mB) Jamyux cunomep ¢
ouanazonom usmepenus ne yoice wem om () 0o 40 H Jamuux
OCBeljeHHoCHU ¢ OUana3oHoM uUsMepeHus He yaice yem om 0 00
180000 nx Axceccyapui: Kabeno USB coedunumensuuiii 3apaonoe
yempoticmeo ¢ kabenem miniUSB USB Adanmep Bluetooth 4.1
Low Energy Kpamxoe pykosodcmso no sxcnayamayuu yughpogoii
nabopamopuu [Tpozpammnoe obecneyenue Memoduueckue
pexomendayuu e menee 20 pabom Hanuyue pycckoasviunozo
caiima noddepoicku Hanuvue sudeoponuxos.”

uim

8.00

[ugposas nabopamopus
no gusure (yuenuueckas)

Obecnewusaen GbinonHeHUe SKCREPUMEHMOB NO MeMam Kypea
pusuxu. Komnnexmayus.: Becnpogodnodl mynemudamyux no
pusure c 6-10 6cmpoennvivu damyuxamu: Liugposoii damuux
memnepamypel ¢ OUanasoHoM usmepenus He yoce uem om -20 0o
120C Lughposoii damyux abeonomnozo dasnenus ¢ Ouanazonom
usmeperus ne yorce yem om 0 0o 500 klla Jamvux maznummiozo
nozs ¢ duanasoHom usmeperus ne yoce yem om -80 0o 80 mTn
Vlamyuk nanpadicenus ¢ OUanasoHami UsSMepenUs He Yoice Yem on
-2 00 +2B; om -5 0o +5B; om -10 do +10B; om -15 do +15B
amuux moxa ne yoice vem om -1 00 +14 Jamyux axcenepomemp
C nokazamensimu He menee vem: £2 g; 4 g; +8 g Omoenvnoie
vempoticmaa: USB ocyunnoepach ne menee 2 kanana, +/-10 B
Urceccyaper: Kabens USB coedunumensnwiii 3apsonoe
yempoiicmeo ¢ kabenem miniUSB USB Aoanmep Bluetooth 4.1
Low Energy Koncmpyxmop dns nposedenus sxcnepumenmoe
Kpamioe pyxosodcmso no axcnryamayuu yughpogoii
inabopamopuu ITpoepamminoe obecnevenue Memoduueckue
pexomendayuu (40 pabom) Hanuvue pyccrkoaserunozo caiima
noddepaicku Hanuvue sudeoponuxos.

uim

12.00

ugpposas nabopamopus
no xumuu (yuenuveckas,)

"Obecneuusaem suinonnenue nabopamopHelx pabom no Xumuu Ha
POKAX 8 OCHOBHOU WIKONE U NPOEKINHO-UCCNIe008AMeNbCKO
Oesumenvrocmu yyaujuxcs. Komnnexmayus: Becnposodnoii
MYToMUOANYUK NO XUMUU C 3-MS. GCIMPOEHHBIMU O AMYUKAMU
amuux pH ¢ duanasonom usmepenus ne yoice wem om 0 0o 14 pH|
Tamwyuk a1eKkmponpogoouMocntu ¢ OUanasoHamu UsMepeHus 1e
oice wem om 0 9o 200 mxCm; om 0 00 2000 mxCm, om 0 0o 20000
mrCm JJamuux memnepamypul ¢ OuanasoHom usmMepenus. He yoice
vem om -20 0o +140C Omdenvuvie damyuuxu: Jamyuuk
onmuyeckot nnomuocmu 525 wm Axceccyaper: Kabeno USB
coedunumensublii 3apsdnoe yempoiicmeo ¢ kabenem miniUSB
USB Aoanmep Bluetooth 4.1 Low Energy Kpamxoe pykogodcmao
1o axenryamayuu yugposoii nabopamopuu Habop

nabopamoproii ocnacmku ITpozpammuoe obecneyenue

um

12.00
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HanmenoBanmue
o6opynosanus (PBIIO)

KpaTtkue npumepHbie Texunyeckue xapakrepuctuku (PBI10)

Eannuna

H3MEpEeHHA

Konnyecrso

Memooduueckue pexomendayuu ne menee 40 pabom Hanuvue
YCCKOA3bINH020 cqtima hoddepacku Hanuuue sudeoponuxos.”

[ugposas nabopamopus
o buonozuu (yuenuyeckas)

Obecneuusaem evinonnenue nabopamopnvix pabom Ha Ypokax no
buonozuu 6 0CHOGHOU WIKONE U NPOCKMHO-UCCNE)08AMENbCKOT
OesmenvHocmu yuaupuxcs. Komnnexmayus. Becnpogodwoi
MYTmudamyuK no 6UON02UY € 5-10 GCMPOEHHBIMU OAMYUKAMU
VIamuux enancnocmu ¢ OUGNazoHoMm usmepenua 0...100% Jamuux
oceeuyeHHoCmY ¢ OUana3oHoOM usmepeHus He yoice yem om 0 0o
180000 ax Hamuux pH ¢ duanazonom usmepenus ne yoice yem om ()
0o 14 pH Jamuux memnepamypsi ¢ Ouanazonom usmepenus. He
vorce wem om -20 do +140C Jamyux memnepamypsr oxpysicaiouyer
cpedbl ¢ 0uanasoHom usmepenus ne yace uem om -20 do +40C
xceccyaper. 3apsonoe yempoticmeo ¢ kabenem miniUSB USB
Uoanmep Bluetooth 4.1 Low Energy Kpamkoe pykogodcmao no
prcnryamayuu yughposou nabopamopuu Llughposas eudeoxamepa
C Memaniuieckum uimamugom, paspeuterue ne meree 0,3 Mnukc
ITpoepammnoe obecnevenue Memoduueckue pexomendayuu He

enee 30 pabom Ynaxoska Hanuuue pyccroszeiunozo caiima
noddepoicky, Hanuuue 8UdeoponuKos.

um

14.00

HaumMenoBauue Ha

npaeJienus: "basoeas (o0a3amenvuan yacms) (MaA0KOMIRACKMNAA WIKOAQ)

HanmeHnoBanwe pasnena:
"EcTecTBeHHOHAayYHas
HarpaBieHHOCTh
(ManoxoMmieKTHas
kosa)"”

Lluchposas nabopamopus
no gpuzuxe (yuenuveckas)
(ManokoMnneKxmHas wmkona)

"Obecnevusaem Gvinontenue sKkcnepuUMenmos no memam Kypea
usuxu. Komnnexmayus: Becnposodnoii mynemudamuux no
pusuxe c 6-10 scmpoennvimu damyuxamu: Lughposoii damyux
memnepamypel ¢ OuanazoHoMm usmepenus He yace yem om -20 0o
120C Lughposoii damuux abconiomnozo dasnenus ¢ OUanazonom
usmepenus He yoce wem om (0 0o 500 klla Jamyuk mazHumnozo
NOJIS ¢ QuanasoHom usmepenus He yoce vem om -80 do 80 mTn
Vlamuux nanpsoicenus ¢ OuanasoHamu usMepenus He yoice 4em om
-2 00 +2B; om -5 00 +5B; om -10 do +10B; om -15 do +15B
[lamuux moka ne yoice wem om -1 0o +1A4 Jamvux axcenepomemp
C noxasamensamu He menee yem: £2 g; +4 g; +8 g Omdenvnvie
vempoticmsa: USB ocyunnozpach ne menee 2 kanana, +/-10 B
Uxceccyaper: Kabeno USB coedunumensnuiii 3apadnoe
yempoticmeo ¢ kabenem miniUSB USB Adanmep Bluetooth 4.1
Low Energy Konempyxmop ons nposedenus sxcnepumenmos
Kpamxoe pykosodcmeo no skcnnyamayuy yughposoii
inabopamopuu ITpoepammioe obecneyenue Memoduueckue
pexomendayuu (40 pabom) Hanuuue pycckoaswiurozo catima
noddepaicku Hanuyue sudeoponuros.”

um

4.00

[{ugposas nabopamopus
1o xumuy (Yuenuueckas)

"Obecneuugaem svinonnenue 1a6opamopHuix pabom no Xumuu Ha
VPOKax 8 OCHOBHOT ULKONIE U NPOEKMHO-UCCTE008AMENbCKOT
Oesimensrocmu yuawjuxcs. Komnnexmayus: Becnpogodwoii
WMPTLIMUO AMHUK MO XUMUY ¢ 3-MSL GCIMPOCHHBIMU O AMYUKAMU.
Vlamuux pH ¢ duanazonom usmepenus ne yorce vem om 0 0o 14 pH
Vlamuux snexmponpogooumocmu ¢ Ouanasonamu usMepeHus He
voice wem om 0 00 200 mxCm; om 0 do 2000 mxCm; om 0 do 20000
wCm Jamyuk memnepanypui ¢ OuanazoHom usMepenus. He yoice
wem om -20 do +140C Omoenvuvie Oamyuxu: Jamuux
onmuveckou nromuocmu 525 wm Akceccyapei: Kabens USB
coedunumenvivii 3apsdnoe yempoiicmeo ¢ kabenem miniUSB
USB Adanmep Bluetooth 4.1 Low Energy Kpamxoe pyxogodcmao
no sxchryamayuu yughposoii nabopamopuu Habop
nabopamoproii ocnacmiu Ipozpammroe obecneuenue
Memooduveckue pexomendayuu ne menee 40 pabom Hanuuue
YCCKOAZbIYHO20 catima noddepaicku Hanuvue gudeoponuxos.”

uim

4.00
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Ne HanmeHoBaHue
n/n|_o6opynosauus (PBITO)

=

KpaTtkue npumephbie Texnuveckne xapakrepucetuku (PBITO)

Eannunna

H3MEpPEHHA

KoanuecTno|

[ughposas nabopamopus
no buonocuu (yuenuyeckas)

"Obecnevusaem gvinonxenue 1a6opamopHuix pabom Ha ypokax no
bUON02UY 8 OCHOBHOT UIKONE U NPOEKNHO-UCCAeD08AMENbCKOT
Oesmenvrocmu yyauguxcs. Komnnexmayus: Becnposoonoii
WMYTbMUOaMYUK 1o GUON02UU C 5-10 GCIMPOCHHBIMU OANMYUKAMU:
Tamuuk enascHocmu ¢ OuanazoHom usmepenus 0... 100% Jamyuux
oceeuieHHoCmU ¢ QUana3soHoOM usMepenus ne yace yvem om () 0o
180000 nx Jamuux pH ¢ duanasonom usmepenus ne yce vem om ()
0o 14 pH Jamuux memnepamypui ¢ duanasonom usmepenus e
yorce wem om -20 do +140C Hamyux memnepamyper okpyoicaioner
cpedbl ¢ duanazonom usmepenus ne yxce yem om -20 0o +40C
rceccyapei: 3apaownoe yempoticmeo ¢ kabenem miniUSB USB
Uoanmep Bluetooth 4.1 Low Energy Kpamxkoe pykosodcmeo no
prennyamayuu yugposot nabopamopuu Llugposas sudeoxamepa
C MEMAnNUYecKum wmamueom, paspewenue e mernee 0,3 Mnuxc
[Ipozpammioe obecnevenue Memoduyeckue pexomendayuu He
wmenee 30 pabom Ynaxoska Hanuyue pyccrco;rabmHoeo caiima
noddepoicku, Hanuyue gudeoponuxos”

wuin

4.00

HaumMeHnoBaHve paznena:
"KomnbroTepHoe
o6opynoBaHue
(ManoKOMIIEKTHas
kosia)"

[89)

MDY (npunmep, crxanep,
Konup)

"Tun ycmpoiicmea: Muozoghyniyuonansroe ycmpoiicmeo (M®Y);
Llsemnocme nevameo: vepno-6enas; Texnonozus nevamu:
anekmpozpaguieckan (nasepras, caemoduodnas);, Popmam
nevamu. ne meree A4, Tun ckanuposanus:
npomsdicHeli/naanuemnelil;  Bosmoocnocms ckanupoganus 6
popmamax: ne menee A4, Cnocob nooxniovenus.: LAN, Wi-Fi,
USB"

um

2.00

Hoym6yx

"Dopm-hakmop: noymbyx; Pazmep duazonanu: ne menee 15.6
Oroumos; Paspewenue skpana: Full HD, Quad HD wnu Ultra HD;
Obuyuii 06vem ycmanosneHHol onepamusHoii namamu: ne mexee 8|
[6aiim; Maxcumanenolii 0buuii noddepacusaemolii 06vem
onepamusHol namamu: He meree 16 I'6aiim; O6vem SSD
Hakonumens.: He menee 240 I'baiim; Becnposodnas cesasw: Wi-Fi;
Konuuecmso ecmpoenteix 6 kopnyc nopmoe USB: ne menee 2, u3
Komopuix He Menee I dondicno bbime USB eepcuu He nudice 3.0;
Paspeutenue 636-kamepel, Mnukcens: ne menee 0.3; Bempoennwiii
1ukpochon; Knasuamypa c packnadkoii u Mapkuposxoii knasuu
OWERTY/HLIYKEH; loddeporcka cmandapmog becnposoonoti
ceasu: 802.11a/b/g/n/ac; TTpoussodumensrocms npoyeccopa
(snauenue noxasamens. «CPU Mark» no mecmy «Laptop &
Portable CPU Perfomancen
http.//www.cpubenchmark.net/laptop. html): ne menee 5000
eounuy, Hanuuue manunynamopa meiuts 6 komnnexme: oa;
Yemanoenennas onepayuonnas cucmema c epaghuueckum
11071b306aMenbCKUM UHmMeppeticom, caedeHus 0 Komopom
(BKAI0HEHb! 8 eOUNbLY PEecmp POCCUTICKUX NPOSPaMM O
91EKIMPOHHBIX BLIYUCTUMENLHBIX MAWUH U 6a3 O AHHBIX,
Yemanoenennwiii naxem oghucnozo npoepammnozo obecneyenus,
COBMECIUMO20 C YCMAHOGNEHHOU ONEPAYUOHHOU CUCNEMOT,
CBEOEHUs. 0 KOMOPOM GKNIOYEHbL 6 eOUHBLT] Peecmp POCCUTICKUX
NpOepamMM ONsL SNEKMPOHHBIX GLINUCAUMENbHBIX MAUUH U 643

Oannerx. "

uim

4.00




