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HaumenoBanue nanpasJiieHusi: ""Odopyoosanue 011 00ue0dpazo6amenbHylX Op2anu

manokomnaekmuvimu'’

3auuil, He AGAAIOUUXCA

HanmenoBaHue pazaena:
"EcTecTBeHHO-Hay4YHAsI
HampaBJIEHHOCTH"

\Lugposas nabopamopus
no gusuxe (yuenuueckas)

Obecneuusaem GuinoHe e IKCREPUMEHNO8 NO MeMAM
Kkypca usuru. Komnnexkmayus: Becnposoonoii
Wyremudamuux no Qusuxe ¢ 6-10 6CMpPOEHHbIMU
Oamuuxamu: Lfughposou oamuux memnepamypol ¢
Ouanazonom usmepenus He yoice uem om -20 0o 120°C

L {ugpposoii damuuk abconromuozo dasnenus ¢ OUana3oHoM
usmepenus: ve yace yem om 0 oo 500 xlla Jamuuk
WMazHumHO20 NOJIA ¢ OUANA30HOM USMEPEHUS He YHce YeM Om
-80 00 80 mTn [Jamuux nanpscenus ¢ OuanazoHamu
usmepenus ne yoice yuem om -2 0o +2B; om -5 0o +5B; om -
10 00 +10B; om -15 0o +15B Jlamyux moka ne ysice uem
om -1 0o +14 Jlamyux akcerepomemp ¢ nokazamenimu He
Wmenee yem: £2 g; +4 g; +8 g Omoenvuvie ycmpoticmaa: USB
ocyunnoepagh ne menee 2 kanana, +/-10 B Axceccyapwi:
IKabenv USB coedunumenvhbiil 3apsionoe ycmpoucmeo ¢
kaberem miniUSB USB Aoanmep Bluetooth 4.1 Low Energy
IKoncmpyxkmop 015 nposedenus sxcnepumenmos Kpamkoe
PYK06800CmE0 no sKcnIyamayuu yugpogou rabopamopuu

[ Ipoepammmnoe obecneuenue Memoduueckue pexomeHOayuu
(40 pabom) Hanuuue pyccrossviunozo cauma no00epicKu
\Hanuuue 8udeoponuxos.

89.00

([ [upposas nabopamopust
no xumuu (yuenuueckas)

Obecneuusaem avinoHenue 1a60PAMOPHLIX PAbOM no
uMUY Ha YPOKAX 8 OCHOBHOU WiKOIe U NPOEKMHO-
Ucc1e008amenbCKoll 0esamenbHOCIU Y4auuxcs.
[Komnnexmayusa: bBecnposooHoti mynemudamuux no Xumuu c
3-ms 6cmpoennvimu damyuxamu: Jamyux pH ¢ duanazonom
usmepenusi ne yace uem om 0 oo 14 pH JJamuux
AEeKMpOnpPOBOOUMOCHIU ¢ OUANAZOHAMU USMEPEHUS He Yice
uem om 0 0o 200 mxCm,; om 0 0o 2000 mxCm; om 0 0o 20000,
wxCm Jamuuxk memnepamypul ¢ OUAnazoHoM usMepenus He
vorce uem om -20 0o +140°C Omoenvrvle damuuxu: /Jamuux
onmuueckou niomuocmu 525 um Axceccyapwl: Kabeno USB
coedunumenvuwlil 3apsionoe yCmpoucmeo ¢ Kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy Kpamxoe

YKOBOOCMBO NO IKCNIyamayuu yughposoii 1abopamopuu

89.00
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IHabop nabopamoptoii ocnacmku Ilpoepammmnoe
obecnevenue Memooduueckue pekomenoayuu He meree 40
pabom Hanuuue pycckosasviunoco catima noooepircKu
Hanuuue 6udeoponuxos.

(L [uppposas nabopamopus
no buonocuu
(Vuenuueckas)

Obecneuusaem 8vinoiHeHue 1a00pamMopHbIX pabom Ha
ypokax no 6uonouu 8 0CHOBHOI WKOIE U NPOEKMHO-
uccied08amenbekoll OesimenbHOCHU YYauuxcsl.
[Komnnexmayua: Becnpogoonotl mynemuoamyux no
buono2uu ¢ 5-10 BCMpoennbiMu damuuxamu. JJamuux
enasicnocmu ¢ ouanasonom usmepenus 0...100% Jamuuk
oceeujeHHoCcmu ¢ OUana3oHoOM usmepeHus: He yoice yem om 0
00 180000 ax Jamuux pH ¢ duanazonom usmeperus He yoice
uem om 0 0o 14 pH Jlamuux memnepamypul ¢ OuanazoHom
usmepenusi ne yace uem om -20 0o +140°C [lamuux
memnepamypbol okpysicaioweli cpeovlt ¢ OUana3oHoM
usmepenus ve yace uem om -20 0o +40°C Axceccyapoi:
Bapsionoe ycmpoticmso ¢ kaberem miniUSB USB Aoanmep
Bluetooth 4.1 Low Energy Kpamxkoe pyko8oocmeo no
brenayamayuu yugposoii nabopamopuu Lugposas
BUOeoKamepa ¢ MemanIuiecKum Wwmamusom, paspeuieHue He,
wmenee 0,3 Mnuxc Ilpoepammmnoe obecneyenue
IMemoouueckue pexomenoayuu ne menee 30 pabom
VYnaxoexa Haruuue pycckoszvluno2o caiima noooepicku,
Hanuyue 8UdeopoOIUK08

89.00

HanmenoBaHue pazaena:
" JlonoaHUTEIHHOE
obopymoBanne"

Tenescka-xpanunuuge
HOYMOYKO8

mun Kopnyca: memai; 603MONACHOCHb DE30NACHO20
BAWUWEHHO20 3AMKOM XPAHEHUsL HOYMOYKO8: Haaudue;
603MOXCHOCIb 3aPAOKU HOYMOYKO8: HAuyue, N000epIHCKA
Hoymoykog n.1.1.1.; nanuuue poymepa Wi-Fi cmanoapma
802.11n unu cogpemennee: 1 wm. noodepicka HOymoyKos
n.1.1.1.; konuuecmeo Hoymoykog: om 15 wmyk, noooepaicka
Hoymoykoe n.1.1.1.; Hanpsocenue numanus: 220B\50I'y;

[ lompebasemasn mownocms, Bm (maxcumym): 2500;

[ lompebasemviii mox, A (maxcumym): 12; J{nuna wnypa
baexkmponumanus: om 2,5 mempa; 3awjuma om
nepeHanpsadcenus, KOpomKo20 3amvikanus: nanuuue; Koneca
071 nepedsUICeHUsL C MOPMO3OM. HATUYUE.

10.00

Obpaszoseamenvhbiii HAOOP
07151 u3yUeHus
MHO20KOMNOHEHMHBIX
pobomomexHuyeckux
cucmem u
MAHUNYIAYUOHHBIX
pobomos

Obpazosamenvhvlii HADOP 00HCEH ObIMb NPEOHA3HAYEH 05
U3yYeHUss pOOOMOMEXHUYECKUX MeXHOL02Ul, OCHO8
UHDOPMAYUOHHBIX MEXHOAOSULL U MEXHOL02ULL
NPOMBLULEHHOU A8MOMAMU3AYUU, A MAKI’CE MEXHOL02UL
mpomomunuposanusi u A0OUMUEHO20 nPousgoocmea. B
cocmae Habopa O0NAHCHBL BXOOUNMb KOMNLEKMYOWUe U
ycmpoticmea, obaadaiowue KOHCMPYKMUBHOU, annapamHou
U NPOSPAMMHOU COBMECTNIUMOCTNBIO OpYe ¢ OpyeoM. 1)
IKomnaiexm KOHCMPYKMUBHBIX DJIeMEHMO8 U3 Memaid u
naacmuxa 05t cOOpKU MoOeael MAHUNYIAYUOHHBIX POOOMOE
iC Y2n060u KuHeMamuxou, ni0CKONApaiiesbHoOl
Kkunemamuxou, Delta-kunemamuxoul. 2)
\HUnmennexmyanvuvlil cep8oMo0Yib C UHMESPUPOBAHHOU
cucmemoti ynpasnenust - ne menee 7uim. Cepomooyib
Qoadicen 0bnadams uHMe2PUPOBAHHOU CUCTEMOU
ynpaenenus, obecneuugaroueti 0Opamuyio ces3b unu
KOHmMpoabL napamempog - noI0ACeHUe 8ald, CKOPOCHb
6pawenuss, HaspysKa npusood, a makdice obecneyusaueli
B03MOXHCHOCIb NOCI008AMENbHO20 NOOKIIOUEHUS OpYye C
Opy20M U yNpasieHus: cep8oMoOVIAMU NO

nociedosamenbHOMy NOXYOYNAEKCHOMY ACUHXPOHHOMY

5.00
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unmepgeticy. 3) Pobomomexnuueckuii KOHmMpoJuiep,
npedcmasnarowuli coooll MoOYIbHOE YCMPOUCMEO,
erIIOUaIOWee 8 cebsl OOHONIAMHBIN MUKPOKOMNbIOMeD O
BbINOTHEHUS CTIONHCHBIX BbIYUCTUMENbHBIX Onepayull,
nepugheputinbiii KOHMpoep O/ YNPAGLeHUs BHeUHUMU
yempoucmeamu u niamy pacuiupeHruss 0 NOOKIoYeHUs
eHeuHux ycmpoticms. Modynu pobomomexnuueckozo
KoHmpoanepa 00nicHbl 061a0ameb 0OHOBPEMEHHOU
KOHCMPYKMUBHOU, annapamuou u npocpammHoll
cosmecmumocmuio opye ¢ opyeom. Pobomomexuuueckuil
KOHmMpOLEep 00NHCEH YOOBNEMBOPANb MEXHULECKUM
apakmepucmukam. Koi-60 10ep 6CMpoeHHO20
MuKkpoxomnviomepa - He Menee 4, makmosas uacmoma s0pa
- ne menee 1,2 I'Ty, o6vem O3Y - ne menee 512 M6, nanuuue
unmepdeticos - SPI, 12C, 1-wire TTL, UART, PWM,
yugpoguvle - He menee 16 wm u aHano208ble NOPNILL - He
Wenee 8 wim 011 NOOKIIOYEHUs. BHEUHUX YCTNPOLICINS,
scmpoennbiti Mukpogon, a maxce WiFi unu Bluetooth ona
KOMMYHUKAYUU CO HEWHUMU YCIPOUCMEAMU.
IPobomomexnuyeckuti KOHMpPOILEp 00AANCeH 0becneuusanms
B03MOXCHOCIb NPOSPAMMUPOBAHUS C NOMOUBIO CPEOCTNE
s1zbik06 C/C++, Python u c60600H0 pacnpocmpansemori
cpeowt Arduino IDE, a makowce ynpasienust MOOeIsMu
pobomomexnuueckux cucmem ¢ nomoupto cpedst ROS. 4)

I Ipoepammupyemulii KOHMponep - He Menee luim.

[ Ipoepammupyemplii KOHMPOJLIEP OONNHCEH NPEOCMABAmMb
c06011 8bIYUCTUMENbHBIN MOOYIIb, 00AA0AIOUUM YUPDPOBLLMU
nopmamu - He MeHee 8 WM U AHANO208bIMU NOPIMAMU - HE
wmenee 16 wm, unmepgeticamu UART, I2C,SPI, TTL, a
Imaxoice mooynem becnpogoonoil ceszu muna Bluetooth unu
WiFi ons coz0anus annapamuo-npocpammHbLx peuleruti u
"ymuvix/cmapm”-ycmpoticmes 05t paspabomku peweHul
"Uumepnem sewen”. 5) Ilnama pacuwupenus
npocpammupyemozo Konmpoiiepa — ne menee lwm. [lnama
pacuupenus 00x#cHa obecneyusams 03MOHCHOCMb
NOOKIIOUEHUS! VHUBEPCATLHO20 8bIYUCTUMENILHOZ0 MOOYIISL K
cemu nocpedcmeom unmepetica Ethernet. Ilnama
pacuuperus 0ondcHa 0b1adams nNopmamu 68600d-8bl800d
0715 NOOKTIIOYUeHUS YUPPOBBIX U AHATO208bIX YCMPOUCME — He
wmenee 40 wm, unmepgeiic SPI u 603mo2cHOCmMbIO
noOKOueHUs HewHell Kapmel namamu. 6) Mooy
mexnuueckoeo 3penus, npeocmagaiowuli coootl
yempoticmeo na 6aze bIYUCIUMENbHO20 MUKPOKOHMPOILIEPA
U UHMeSPUPOBANHOTL KaMepbl, obecneuusarouee
pacnosnasanue npocmeuuux u300padcenutl Ha Mooyie 3a
cuem coOCMBEHHbIX 8bIYUCTIUMENLHBIX 803MONCHOCMEL - He
wmenee 1 wm; Mooyrb mexnHuueckoeo 3penust Q0INHCEH
0becneuugams 603MONCHOCHL KOMMYHUKAYUU C
(AHANO2UYHBIMU MOOYIAMU NOCPEOCMBOM WUHBL HA baze
nociredosamenvHo2o unmepgheiica ¢ yeavro oanbHeuuLel
nepedauu pe3yibmamos usmepeHuil 2pynnsl Mooyiet Ha
ynpaegisowee eluucIumenbHoe yCmpoucmeo,
nookmouentoe k dannou wune. Modyis mexnHuyeckoeo
BpeHus 0odceH 0becneuusams 803MONCHOCHD
oCcywecmanames HacmpouKy MOOYJisk MEXHUYECKO20 3PEHUsL -
HacmpouKy sxkchosuyuu, baranca 6eno2o, Y8emopazHoCHMHbIX
cocmasaaowux, niowaou ooHapy’cueaemoll ooaacmu
U300pasdicenust, OKpy21oCcmu obHaApyIcusaemor obracmu
u300pasicenus, nosoxHcenue 0OHApPYIHCUBaeMbIX obracmel

omHocumenvro opye opyea. Modynb mexHu4ecko2o 3peHus
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0on21Ccen 0becneuusams 803MONCHOCMb HACMPOUKU HA
00HOBpemennoe obuapydicenue ne menee 10 paznuunvix
0OUHOUHBIX 0OBEKMO08 8 ceKmope 0030pa, Aubo He MeHee 5
cocmagnbix 06beKmMos, COCMOosUX U3 He MeHee 3
paziuunbix epapuyeckux npumumugos. Mooy
ImexnuuecKko2o 3penusi 0oaicer 001a0ams 6CMpPOEeHHLLMU
uumepgeticamu — USB, UART, 1-wire TTL, I2C, SPI ons
KOMMYHUKAYUU CO HEWHUMU NOOKTIOYAEMbIMU
vempoucmeamu. 7) B cocmas nabopa 0012cHbL 6X00UmMb
yugposvle UHPOPMAYUOHHO-CEHCOPHBLE MOOYIIU,
npedcmasnsiowue coboii yempoucmea Ha 6aze
MPOSPAMMUPYEMO20 KOHMPOLEPA U USMEPUMETLHO2O
baemenma. L{ugposoii Mmooy dondcen obradame
6CTPOEHHBIM MUKPOKOHMPOLLEPOM (MAKMOBAs Hacmomd -
e menee 16 MIy, wuna oannvix — ne menee 8 Koaiim),
unmepgeticamu 051 NOOKIIOYEeHUS K GHEUHUM
yempoticmeam: yugpogole u ananozogvle nopmel, 1-wire
TTL, pazvem muna RJ. L{ugpposoii modyns dondicen
0becneuusams 803MONCHOCMb KOMMYHUKAYUU C
AHANO2UYHBIMU MOOYIAMU NOCPEOCMBOM WUHbL HA 6a3e
nociedosamenvHo2o unmep@etica ¢ yenvio oaibHelulel
nepedauu pe3yibmamos usmMepeHul 2pynnvt Mooyel Ha
Vrpasisiowee BblYUCIUmMenIbHOe YCMpOUCmeo,
nooxouennoe k OanHou wiune. B cocmas nabopa 00icHO
6X00Umb. yudpPooU MoOyIbL MAKMOBOU KHONKU — He MeHee
3wm, yugposoii mModyib céemoouooa — He menee Juim,
Yupposol MoOYIb KOHYEB020 NPepbIEames — He MeHee
3wm, yugposoii Modynb damuuxa yeema — He menee lum,
yugposgou moodyns RGB ceemoouooa — ne menee lwum. 8) B
cocmae HaboOpa O0NAHCHBL BXOOUMDb dNleMeHmbl OJi COOPKU
BAKYYMHO20 3aX6amMa. 6aAKYYMHAS NPUCOCKA — He MeHee
[wim, anekmpomMazHumHblil K1anax — He menee lwm,
saxyymuulil Hacoc — He menee lwm. 9) B cocmas nabopa
00.191CceH 8X00UMb yueOHbLIL KOMNIEKM, BKAI0YAIOWUl 6 ceos
yuebnoe nocobue, Habop OUOIUOMEK MPEXMEPHBIX
DaeMenmos 051 nPOMOMUNUPOSanUs mooeetl
WMAHURYISIYUOHHBIX POOOMOS, 4 MAKA’CE NPOSPAMMHOE
obecneuenue 0nsi pabomol ¢ Habopom. IIpoepammuoe
0becneuenue 00HCHO 0becneyusams MmpexmepHyo
BUZYAIUZAYUIO MOOETU MAHUNYIAYUOHHO20 poboma (¢
V2110801, NIOCKONAPANIENbHOU U OelbMa-KUHEMAMUKOU) 6
npoyecce pabomvi, obecneyusams nOCMpoeHue
NPOCMPAHCMEEHHOU MPAEKMOPUU OBUNCEHUS
UCHOTHUMENBbHO20 MEXAHUIMA MAHUNYISYUOHHO20 poboma,
603MOANCHOCTL 3A0AHUSL ROCIE0BAMENLHOCTU MOYEK OISl
MPOX0NCOEHUS Yepe3 HUX UCNOTHUMENbHO20 MEXAHUZMA
Wmanunyasiyuonnozo poboma. I[lpoepammnoe obecneuenue
00XCHO YYHKYUOHUPOBAMD, KAK 8 OMOEIbHOCIU 8 8Ude
Cpedbl MOOEIUPOBAHUSL, MAK U 6 PENCUME MOHUMOPUHSA 8
peanbHoM epemenu npu NOOKIOYEeHUU MOOeIU
WMAHURYISIMOPA ROCPEOCMEOM POBOMOMEXHUYECKO20
konmpoanepa. Ilpoepammmnoe obecneuenie OOIACHO
0becneuusams 803MONCHOCHb NOCMPOCHUsL 2PAPUKO8
Badaunvlx U meKyuux 0600uenHbIX KOOpouHam
WManunyisayuonHo2o poboma, epaguxoe 3uaveHull ckopocmel
U YCKOpeHUsl, 2pApuKo8 pacuemuvlx 3Ha4eHUl Hazpy3Ku.

I Ipoepammmoe obecneuenue 00AHCHO NO360NAMb 3A0A6AMb
n0CIe008AMENLHOCHIL NEPEOBUICEHUTI MAHUNYISIMOPA
nocpedcmeom Habopa KOMAHO 8 610UHO-epaAPULECKOM

unmepgeiice. Yuebroe nocobue 0012cHO cooepiicamp
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Mamepuansl no paspadomke mpexmepHvix mooenei
WMOoOUTLHBIX POOOMO8, MAHUNYIAYUOHHBIX POOOMOS C
PAZTUYHBIMY MUNAMU KUHEMAMUKY (Vel08asl KUHeMamuKd,
NAOCKO-NAPALIeNbHAA KUHEMAMUKA, Oelbma-KUHeMamuxa,
ISCARA unu pvruasxcnas kunemamuxa, niamgpopma
Cmroapma u m.n.), UHCMPYKYuu no NPOEKmMupO8anHuio
pOOOMOB, UHCMPYKYUU U MEMOOUKU OCYUjeCmETIeHUs
UHIICEHEPHBIX PACYemO8 NpU NPOEKMUpOSaHull (pacyuemaol
Ha2py3KU U MOMEHMO8, PACYem MOWHOCIU NPUBOIO0S,
pacuem napamempos KunemMamuxy u m.n.), UHCMpyKyui no
paspabomke cucmem ynpasienus u npospamMmHo20
0becneyenus 015 ynpagienuss pooomamu, UHCMPpYKYuu u
IMemoouKu no paspabomxe cucmem ynpagieHus ¢
BeMeHmamu UCKyCCmeeHHO20 UHMEeNNeKMA U MAUWUHHO20
0Oyuenus.

Yemwvipéxocesoii yuebHulil
po6om- MaHunyIsmop ¢
MOOYIbHBLMU CMEHHBIMU
Hacaokamu

Yyebnvii poobom-manunynsamop npeonasnauer 01 0C80eHUs
00YUAIOWUMUCA OCHO8 POOOMOMEXHUKU, 0151 HOO20MOBKU
0OyUaowWuxcs K 8HeOPEeHUIo U NOCIe0VIoujemy
UCNOIL308AHUIO POOOMOB 8 NPOMBIULIEHHOM NPOU3B00CEeE.
[Konuuecmeo ocetl poboma Manunyisamopa - 4emulipe.

I lepemeujenue uHcmpymenma 6 npocmpancmee no mpem
0CAM OONIHCHO YNPABIAMBCA ULALOBLIMU O8USAMETAMU.
\Hanpsisicenue numanus wiazosvix osueameneli He 6oaee 12 B.
Cepeodsucamens uemgeepmotl 0cu 00JdiceH 0becneuusams
nosopom uncmpymenma. Y201 nogopoma MaHunyismopa Ha
OCHOBAHUY BOKPY2 8epMUKANIbHOU ocu He meHee 180
epadycos. [lns onpedenenus ROLONCEHUS MAHUNYISAMOPA NPU
nosopome 80Kpy2 6epMuUKAIbHOU OCU OOANHCEH
UCNnOIb308aMbCA FIHKOOED. Yeon nosopoma 3a0ne2o nieya
wmanunynsamopa ne menee 90 epadycos. Yeon nosopoma
nepednezo nieua manunynamopa e menee 100 epadycos.
Vs onpedeneHuss NO10d#ceHUs 3A0He20 U nepedHe20 niey
WMaHunyiamopa 0onxcer UCno1b308amsbCs 2Upockon. Yeon
nosopoma no uemeepmoti ocu ne menee 180 epadycos.
Vonoicna 6bims 803MOHCHOCb OCHAWEHUSL CMEHHBIMU
Hacaokamu (Hanpumep, oepaicament KapaHoauia uiu
promacmepa, npucocka c cepgodsueamenem, MeXaHu4eckoe
BaxeamHoe ycmpoiicmeo ¢ cepsoodgueamenem, YCHpoucmeo
071 1a3epHOLL 2pasuposKu uau ycmpoiicmego oas 3D-neuamu,).
IMunumanbHas KOMRAEKMAYUST CMEHHBIMU HACAOKAMU.
nHeeMamuueckuil 3axeam (NPUCOCKa), MexaHuyeckuil
Baxeam, nHacadka depocamend Oiisi
Kapanoawa/mapkepa/pyuKu, HAcaoka nepexoOHUK Oiist
KpenieHus cOBMecmumMbiX KOHCIMPYKMUBHBIX 0emaJiell U
KOHCMPYKYUL, HACAOKA AA3EPHOU epasuposku, nacaoka 3D-
neyamu (01 pabomul ¢ nracmuxom PLA ¢ ouamempom
rumu 1,75 mm). Jondicen 6vimov ocHawer cepgonpugooom
0J151 NHEBMAMUYECKO20 U MEXAHUYECKO20 3aX6aMmos,
0becneuugarOwuM 8paujerue 3ax6a4eHHo20 00beKma 60
6peMsi nepemeujerusl, NO8OPOMm nepemeuiaemo2o 00veKkma
6OKpY2 6epmuKanbHou ocu. /s obecneuenus
DYHKYUOHUPOBAHUS NHEEMAMUYECKO20 3aX68AMA O0INCEH
bbIMb OCHAWEH BCMPOEHHOU 8 KOPNYC MAHUNYISAMOPA
nomnot. JJonxcrna 6bimb 603MONCHOCHb ROOKIIOUEHUS!
0onoaHumenbHuIX ycmpolcma (Hanpumep, mpancnopmepa,
penvca 0ns nepemewyeHuss poboma, nyibma ynpasieHus
muna 0xcoticmuxk, Kamepvl MAUUHHO20 3DeHUs,
onmuuecko2o damyuxa, Mooyiasi 6ecnpo8ooH020 OOCMYNa,).
IPobom-manunynamop 0o.1xceH obecneuugams nepemeujerue

Hacaoxu 6 npocmpancmee, aKkmusayuro Hacadicu,

7.00
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B03MOJICHOCTL NOTYYEHUS] CUSHATIO8 OM KAMepbl U
0amuuKos, 603MONCHOCHIb YAPAGLEHUSL OONOTHUMETbHBLMU
yempoticmeamu. Mamepuan xopnyca — amomunuil. Juamemp
pabouetl 30nb1 (b3 yuema HABECHO20 UHCIMPYMEHMA U
uemeepmoti ocu) He meree 350 mm. Unmepdgbeiic
nooxmouenuss — USB. Jlondicen umems 603MONCHOCHb
lagmonomHol pabomel u eHewHe20 Ynpagienus. /s
BHeWHe20 YNpasieHust 00IAHCEH Oblmb NPedyCMOMpPeHr nyibm,
nookmouaemvili kK pobomy no Bluetooth. Ynpasnsowuii
KoHmpoanep dondicer bvlmb cogmecmum co cpeooul Arduino.
Ynpaensiowuii konmponiep coemecmum co cpedotl
npocpammuposanus Scratch u A361KOM RPOZPAMMUPOBAHUSL
C. donoucen obecneyusams nogopom no nepevim mpem ocsim
6 3a0anHbILL Y20l U HA 3A0AHHbLIL Y20i, NOBOPOM NO
uemeepmoll OCU HA 3A0AHHbIL Y201, OBUINICEHUE 8
Koopounamul X, Y, Z, nepemewenue na 3a0antoe
paccmosnue no koopounamam X, Y, Z, nepedauy 0auHwix o
ImeKyuem noiodjceHuy yenos, nepedaiy OaHHblX 0 MeKyuux
Koopounamax uncmpymenma. J{onscen noooeparcusams
nepemewenue 6 0eKapmoewvix KOOPOUHAMAX U Yanax
nogopoma ocetl, ¢ 3a0aHHOU CKOPOCMbBIO U YCKOPEHUEM.
Tunvl nepemewyeruii 6 0eKapmoswvix KOOPOUHAMAX.
08udICeHIle N0 MPAeKmopul, 08UMNCEHUE NO NPIMOLL MEAHCOY
08YMsL MOUKAMU, NEPENnPbIcUBAHUE U3 THOYKU U THOYUKY
(neperoc obwvexma). Kopnyc 0onicen 6bims 8 3aujuiyeHHOM
ucnoanenue (knacca ne nuogice IP20).

ObpaszoeamenvHulii HAOOP
no mexanuxe,
\mexamponuke u
pobomomexnuxe

IHabop oonoicern 66ime npedHasHayeH 0 NPO8eOeHUs
VuebOHbIX 3aHAMULL N0 U3YYEHUIO OCHO8 MeXAMPOHUKU U
pobomomexHuKu, NPAKMUYECcK020 NPUMeHeHUs: DA308bIX
bIeMEeHmMO8 2NIeKMPOHUKU U CXeMOMEXHUKU, d MAKJCe
Hauboiee pacnpocmpanHeHHol 21eMeHmHOU 0a3bl U
OCHOBHBIX MEXHUUECKUX PeUeHUll, NPUMEHAEMbIX NPU
npoexmuposaHuU U NPOMOMURUPOBAHUY PA3TUYHBIX
UHIICEHEPHBIX, KUOEPHEMUYECKUX U BCTNPAUBAEMBIX CUCTIEM.
B cocmas nabopa 001cHbL 6X00UMb KOMIAEKMYIOWUe U
ycmpoticmea, obaadarouue KOHCMpPYKMUGHoU,
DIeKmpUYecKol, annapamHou U npocpammHou
coemecmumocmuio Opye ¢ opyeom. B cocmas nabopa
0oo1CceH 6X00UmMb KOMNAEKN KOHCMPYKMUBHBIX INEMEHNO8
U3 memania 0 COOPKU MaKema MAHURYIAYUOHHOZO
poboma u KomMnieKm Memaiiuieckux KOHCMpPYKMuGHbIX
baemenmos 0 coopku maxkema MooubHO20 poboma. B
cocmas Habopa 00AANCHBL BXOOUMb NPUBOIA PAZTIUUHO2O
muna: Momopbsl ¢ UHMESPUPOBAHHBIM UNU BHEUHUM
0amuuKom nON0NHCeHUs — He MeHee 2uim, cepeonpusoo
601bUL0T — He MeHee 4um, cepBonpuUBo0d MAIbll — He MeHee
2wim, npugoo ¢ 803MOMCHOCMBIO YNPABIEHUSL 8 UUAL0BOM
peoicume — ne menee 2uum. B cocmas nabopa oondichuvl
6X00Umb 21eMeHmbl 0151 COOPKU 8AKYYMHO20 3aX6aMA.
BAKYYMHAS NPUCOCKA — He MeHee um, 31eKmpoMacHUmHbLL
Knanan — He menee lwim, 6aKyyMHblll HACOC — He MeHee [wm.
1B cocmas Habopa 00miCHA 6X00UMb dieMeHmHas 6asa 0
mpomomunuposanus: niama 011 6ecnaeyHo2o
npoOMomMuUNUposanus, KOMIIEKM NPO60008 PA3IUYHO20 MUNd
U ONUHbBL, KOMIJIEKI PE3UCTOPO8, KOMNILEKM C8emoOu000s,
cemuceamenmubiil unouxamop, oucnieu KXK-muna, knonxu —
He MeHee Swim, nomeHyuomempusl — He MeHee 3uim,
UHDPAKpACHBLIL 0amYUK - He MeHee 3uim, YIbmpa3eyKoeol
Oamuux - He MeHee 3wim, OaMyuUK memnepamypel - He mMeHee

lmm, oamuux 0CBEUeHHOCMU - HE MEHee Imm, MOOy.flb

14.00
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Bluetooth — ne menee lum, modyne HK-npuemnuxa — ne
wmenee lum, mooyne UK-nepedamuuxa 8 8ude KHONOYHO20
nyibma ynpasnenust — luim, akkymyasimop — ne menee lwum,
Bapsaonoe ycmpoticmeo — He meHee lwm. B cocmag nabopa
0094CEH 8X0OUMb MYTbMUOAMYUK OJIsL USMEPEHUS
memnepamypbl u GIANCHOCIU OKpYJicaroujell cpedsbl — He
wenee lum. Mynomuoamuuk 0ondicen obraoamo
BCTNPOEHHBIM MUKPOKOHMPOILEPOM (MAKMOBAS HACMOMA -
He menee 16 MI'y, wuna dannvix — e menee 8 Kbatim),
unmepgheticamu 015 NOOKAIOYEHUS K BHEUHUM
yempoticmeam: yugpogvie u ananozogvie nopmet, 1-wire
TTL, pazvem muna RJ. B cocmaeé nabopa donicen 6xooumo
KOMNJIEKM YHUBEPCATbHBIX GbIYUCIUMENbHBIX MOOYIEl,
npedcmasnarowux coboll 6az08yro niamy, niamy
pacwupenus 0is cemego2o 83auUMOOeUcmeus. u niamy
nooxIoUenUs cunogoll Hazpy3ku. Bxooswue 6 komniexm
yempoticmea 00acHbl 061a0ams 00HOBPEMeHHOU
KOHCMPYKIMUBHOU, INeKMPU1ecKou, annapamuou u
npoepamMmmoll cosmecmumocmuio opye ¢ opyeom. bazoeas
NAAmMa yHUEPCanrbHO20 GbIYUCTUMENbHO20 MOV OONICHA
npedcmasnams coO0U NPocpaAMMUPYeMblil KOHMPOJLIED 8
cpede Arduino IDE unu ananrocuunvlx c60600HO
pacnpocmpansemvix cpedax paspabomru. bazosas niama
DoadicHa 0061adams 8CMPoOeHHbIMU UHMepPeucamu Os
noOKIOUEeHUs YUPDPOBBIX U AHATO208bIX YCIPOUCTME,
ecmpoennvivmu unmepgpeticamu USB, UART, 12C, SPI, 1-wire
TTL, Bluetooth, WiFi. [Inama pacwupenus 00axcHa
0becneuusams 803MONCHOCHL NOOKIIOYEHUS YHUBEPCATIbHO20
BLIUUCTUMENLHO20 MOOYTISL K CemU NOCPeOCmEOM
unmepgeiica Ethernet. [Inama pacwupenus 00n4CHA
0b1a0ameb nopmamu 8600a-8v1800a 0151 NOOKIOYUEHUS
Yugposvix u anano2oewvix ycmpoicme, unmepgetic SPI u
B03MONCHOCTBIO NOOKIIOYEHUS, GHEWHEU Kapmbl RAMSIML.

I Tnama pacuupenus Onst NOOKIIOYEHUs: CUNOBOU HAZPY3KU
0on21CHa 0Decneyusams 603MONCHOCTD NPIMO20
NOOKNIOUeHUA HeuHel CUN0BOU HASPY3KU, d MAKHCE
peaynupyemoii Haepysku nocpedcmeom PWM unmepgetica.
B cocmas Habopa 0onicen 6X00UmMb NPOSPAMMUDYeMbLU
KoHmpoaep, 06ecneuu8aiowull 603MOAICHOCHb
ocywecmename pazpabomyy npocpAMMHO20 KOO, UCHOIb3YS
uHcmpymenmapuii cped paspabomxu Arduino IDE u
IMongoose OS u azvikoe npocpammupoganus C\C++,
VavaScript. Ilpoepammupyemviii KOHMPOIEP 00NAHCEH
0b1a0ameb nopmamu 015 NOOKIOYEHUsT YUPPOBLIX U
AHANI0208bIX YCMPOUICME, 6CHPOEHHBIMU
npocpamMmupyemMbiMy KHONKAMU U 3/1eKMPOMEXAHUYECKUMU
WMOOYIsMU 0151 OP2AHUZAYUY CUCTEMbL DYYHO20 YIPAGLEHUS,
6CIPOEHHBIMU NPOSPAMMUPYEMBIMU C8EMOOUOOAMU OIS
uUHOUKAYUU Paboyezo pexcumd, 6CIpOSHHbIMU
unmepcpeticamu USB, USART, 12C, SPI, 1-wire TTL, ISP,
[Ethernet, Bluetooth, WiFi. B cocmae nabopa dondicen
6X00UNb MOOYIb MEXHUYECKO20 3PEHUsL , NPEOCMAGIIOUUTL
cob0lL BblYUCIUMENbHOE YCMPOUCMBO CO 6CHPOEHHBIM
muxponpoyeccopom (kon-60 si0ep - He menee 4wm, yacmoma
siopa ne menee 1.2 I'Ty, o6vem O3Y - ne menee 512M0,
00vem scmpoenno namamu - He menee 8106),
UHMeSPUPOBANHOU KAMEPOU (MAKCUMATILHOE pA3PeueHue
suOeonomoxa, nepedasaemozo no unmepgeticy USB - ne
wmenee 2592x1944 e0.) u onmuueckou cucmemoti. Mooy
mexHuuecko2o 3penusi 00acer 061a0ams COBMECMUMOCbIO
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C PAZIUYHBLMU NPOSPAMMUPYEMBIMU KOHMPOTNEPAMU C
nomougblo unmepgeticos - L-wire TTL, UART, 12C, SPI,
[Ethernet. Mooynb mexHuuecko2o 3peHus 00IHCeH
0becneuusamy GbINOIHEHUE BCEX USMEPEHUL U BbIYUCTeHUT
nocpeocmeom coOCMEEHHBIX BbIYUCTUMENbHBIX
603MOJICHOCIEN BCMPOEHN020 MUKponpoyeccopa. Mooyne
mexHuuecKo2o 3penus 0oadicer 061a0ams B03MONCHOCNBIO
KOMMYHUKAYUU C AHATOSUYHBIMU MOOYIAMU HOCPEOCIBOM
wunbl Ha baze nocnedosamenvbHo2o unmepghetica ¢ yeavio
OanvHeliwell nepedaiu pe3yIomamos usmMepeHuti 2pynnul
MoOynell Ha ynpasisioujee 8bl4ucIumensHoe ycmpoucmeo,
nookmouenroe k dannou wune. Modyis mexHuueckoeo
Bpenus 0oncer 0becneyusams HACMPOUKU PEHCUMO8
pabomul - HACMPOUKY IKChO3UYUL, baranca 6enozo,
YY8EeMOPAZHOCMHBIX COCMABNAIOWUX, NIOWAOU
0OHapycugaemol 00aacmu U300paAdXCeHUus, OKpPYy2i10Cmu
0OHapycugaemoll 0baacmu u300padtcenus, NOI0NHCeHUe
0OHapyscugaemvlx obracmell OMHOCUMENbHO Opye Opyad,
Mawunnoe obyuenue napamempos HelipoHHbIX cemell Ol
0OHapydHCceHUs 00BEKMOs, POoPMY U 3aK0OUpOsanHbvle
BHayenus 0OHAPYIHCUBAEMBIX MapKepos muna Aruco,
pazmepvl 0OHAPYICUBAEMBIX OKPYIICHOCHEL, KAOPAMOEG U
mpey201bHUKOG, NAPaMempo8 KOHMPAcmHOCMU, pazmMepos,
KpUBU3HBL U NONOJNCEHUA pACnO3HAsaemMblx aunull. Habop
QonoiceH obecneyusams 803MON’CHOCTL PA3PAOOMKU MOOeNU
WmobunvrHo2o poboma, ynpasisiemoui 8 FPV-pescume
nocpedcmeom npoepammno2o obecneyerus O
nepcoHanbHO20 KOMNbIOMEPA U MOOUTLHBIX YCIMPOUCME HA
baze OC Android unu 10S, obecneuusaroujeco
BO3MOICHOCTNG YNPAGLEHUS MOOUILHBIM POOOMOM U
6CMPOEHHBIM MAHUNYAMOPOM NOCPEOCMEOM SPAPUUECKO20
unmepdetica, sxnouaowum 6 cebs Habop KHONOK u
nepexiouamenei, 0AHCOUCMUK, 001acmb 015 OMOOPAdICceHUs
sudeo. Habop Oondcen obecneuusams 603MONCHOCHb
U3y4UeHUs: OCHOB pa3pabomKu NPOSPAMMHBIX U ANNAPAMHBIX
KOMNIEKCO8 UHICEHEPHBIX CUCHEM, peuleHull 8 chepe
"Humepnem eewetl”, a makoice pewieHuil 8 001acmu
pobomomexHuKy, UCKyCCmeeHHo20 UHMeLIeKma u
Wawunnozo 06yuenus. B cocmag Habopa 0012cHO 6x00ums
nocodue no u3yueHuI0 0CHOG INEKMPOHUKU U CXEMOMEXHUKU,
pewenuil 6 chepe "Mnmepuem sewgenr”, pazpabomxu u
npomomunuposanuio mooenet pooomos. B cocmas nabopa
00121CHO 8X00UMb NOCOOUE NO U3YYEHUIO OCHO8 PA3PAOOMKU
cucmeMm MmexHU4ecKko20 3peHus U 21eMeHmos
UCKYCCMBEHH020 UHMENTeKmd.

Obpazosamenvhblil
KOHCMPYKMOp 014
Mpakmuky 6104HO20
npocpamMmuposanus c
KOMNJIEKMOM O0amMyYUK08

IPobomomexnuyeckuti Habop npeoHasHawen 0s u3yueHus
0cHO8 pobomomexHuK, 0emanell, Y3108 U MeXaHusMos,
HE0OX00UMBIX 0715 CO30AHUSL POOOMOMEXHUUECKUX
vempoucme. Habop npedcmagnsem cobou komniekm
CMPYKIMYPHBIX 2JIeMEHMO8, COCOUHUMENbHBIX INEMEHMOE U
baexmpomexnuyeckux komnonenmos. Habop nossonsem
nposooums SKCHEpUMeHmbl no npeomemy Qusuka,
co30asams U NPOSPaAMMUPOBAMb COOUpaemMble MOOEIU, U3
KOMNOHEHMO8, 6X00AWUX 6 €20 COCmAas, pabouie Mooeiu
MOOUILHBIX U CIAYUOHAPHBIX POOOMOMEXHUYECKUX
yCmpoticme ¢ agmomamusupo8anHbiM YNpAasiLeHuem, 8 mom
uuce Ha KONECHOM U 2YCEHUYHOM X00Y, d MAKIce
KOHCIPYKYULL, OCHOBAHHBIX HA UCTIONb30BAHUU PAZTUYHBIX
81008 nepeday (6 Mmom Yucie YepeauHvix U 3y0uamolx) a

maxoice puvliacos. BC‘mpOEHHbZe 6ecnp060()Hbl€ cemeevle

46.00
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pewenust (Wi-Fi u Bluetooth), 6éozmodchocms unmezpayuu ¢
becniamuvim obaaunvim 110, obecneuusaom 803MOHCHOCHb
MpaKmu4ecko2o u3yueHus: MexHoN02Ull UHMepHema eeuetl u
ocHo6 uckyccmeennozo unmennekma. Obecneuugaemcs
B03MOXHCHOCIb 00bEOUHEHUs HECKOILKUX POOOMO8,
COOPAHHBIX U3 NOOOOHBIX HADOPO8B, 8 SPYNNBIL C CeMebiM
63aumoodeticmeuem. Ilpedycmompena onyuoHaibHas
B03MOICHOCTD PACULUPEHUS OONOTHUMETbHIMU
KoMnoHenmamu (He 6X00AUWUMU 8 CIAHOAPMHYIO
KOMNIeKMayuio), nO360NAIOWUMU UZYHLANb MEXHUYECKOe
Bpenue u npomvluieHHyo pobomomexuuxy. Ilpeoycmompena
803MOICHOCTB pabOMbl HADOPA ¢ OONOTHUMETLHBIMU
06naunviMu cepsucamu. IIpedycmompenvlt MUHUMYM 08d
npocpamMmupyemvix KOHMpPOLIEPA 6 NIACTUKOBLIX KOPNYCAX,
nO360AI0UUX OOHOBPEMEHHO C030a8amb 2 8apuanma
PO6OMOE pasUYHO20 HAZHAYEHUS, UMEIOWUX BOZMOICHOCHLL
pabomul Kax 6 NOMOKOBOM pedicume, maK u AGMOHOMHO;
MO360IIOUUX Peanu308ams 00YUeHUe NPOSPAMMUPOSAHUIO 8
HEeCKONbKUX Cpedax paspabomKu Ha PA3IUYHbIX SI3bIKAX (K
npumepy, 6 cpedax Mblock, Arduino IDE, na sizvixax Scratch,
C, Python, micro Python). Kax munumym oOum u3
KOHMPOINEPO8 UMeenm 8CIMPOEHHYI0 ONEPaAYUOHHYIO
cucmemy, scmpoennvie Wi-Fi u Bluetooth, nopm ons
MOOKIIOUEHUS. NOCIEO08AMENLHO COCOUHAEMBIX GHEUHUX
vempoticme (ne menee 20 00HO8PeMEHHO NOOKIIOUAEMbIX
yempoticma). Kak Munumym 0OuH u3 KOHMpOoiLepos umeen
603MOANCHOCTIE 0OHOBPEMEHHOU 3aNUcU He MeHee 8
MPOSPAMM, € 8O3MOINCHOCIBIO NEPEKTIOUECHUSL MENCOY HUMUL.
IKak Munumym 0OuH u3 KOHMPOILIEPO8 UMeem
noanoysemuwlil oucnietl (IPS), nossonsiowuil 661600uns
OanHble ¢ 0amuUKos 8 gude mabauy u epapuxos, a maxaice
co30asamv 6cmpoentbie 8 KOHMPOJLIEP BUOEOUSPbI.
IKonuuecmeo ceHcopos u UCnOIHUMENbHbIX YCMPOCMSE,
6CTPOEHHBIX 8 OOUH U3 KOHMPOILIEPO8, - He MeHee 10 wm.
Obwee Koruuecmeo nemenmos 6 Habope ne menee 400 wm.,
6 mom wucie nooxmouaemvie Mooyau. - Bluetooth mooynw, -
08OUHOU OAMYUK TUHUY, - YIbIMPA3EYKOBOU OAMYUUK
paccmosinus, - damuux ysema, - OamyuK KacaHusl
baexmpomexanuueckuil, - IR MoOyb, - MOMOP NOCMOSIHHO20
moxa ¢ pedykmopom — He menee 2 wim., - cepeonpusoo, -
nyrem oucmanyuonnozo ynpasnenus IR. Habop oonicen
ObIMb YKOMNLEKMOBAH AKKYMYIAMOPHbIMU OAMapesimu.

[ Ipoepammnoe obecneuenue, Ucnoibsyemoe Os
npoSpamMmuposanusi cooupaemvlx poOOmMoOmexHu4eckux
Wmooeneil u ycmpotcma, 00ANCHO ObImMb OOCHMYNHO OISl
becniamnoco ckavusanus uz cemu Mnmepnem u
nocnedyroue2o ucnonb308aHusL.

\Komniexm nocyowt u
obopyoosarnus ons
VueHuyecKkux onvimog
(xumusi, usuka,
buonoeus)

Munumanvroiii komniexkm: Lllmamug rabopamophwiil
umuueckuti Habop uawex Ilempu Habop uncmpymenmos
npenaposanvuvix Jlooicka ons cocueanus gewgecms Cmynka ¢
necmom banxu ons xpanenus meepovix peakmueos CKIaHKU
0 pacmeopog peaxmueos Habop npobupok [Ipubop ons
nomyuenus eazos Cnupmoska rabopamopuas I oprouee 0ns
cnupmosxu Qunsmposanvuas 6ymaza (urempsr) [lanrouxa
cmexaannas Yawka suinapuseamenvhasn Llununop mepnoiii
\Boponka cmexaannas Cmakan cmekaannvii I azoomeoonas
mpybra

30.00

Obopyodosanue 014
Oemoncmpayuu onvimos

(usuxa)

Munumanvroii komniexm: Lllmamug demoncmpayuonmvlii
Cmonux nodvemuwiit UcmoyHuk nocmosHno2o u

nepemenrozo Hanpsicenus Manomemp HcuoKoCmHol

15.00
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Oemoncmpayuonnvlii Kamepmonvt Ha pe3oHaHCHOM AujuKe
[Hacoc sakyymmblii ¢ snekmponpusooom Tapenka eaxyymHas
co 360uKoMm Beodepxo Apxumeoa Oznuso 6030ywnoe Ilpubop
013 OemoHcmpayuu 0asnerus 8 scuokocmu Ipubop ons
Oemoncmpayuu ammocgheprozo 0asienus (maz0edypeckue
norywapus) Habop men paguoeo obvema Habop men pasHoii
wmaccot Cocyowt coobwarowueca Tpyoka Hotomona Illap
ITackana Llap c konvyom Lununopsr ceunyogvie co cmpyaom
IIpubop Jlenya Maznum 0y2000pasmviii OeMOHCIMPAYUOHHBII
IMaenum nonocosou demoncmpayuonnsiil (napa) Cmpenxu
maenumusie na wmamusax Habop oemoncmpayuonnwiil
"Onexmpocmamuka" (3nexmpockonst (2 wm.), cynman (2
wm.), nanoyKa CMeKIAHHAA, NANOYKA DOOHUMOBAs,
wimamuesl uzonupyrowue (2 wm.)) Mawuna snexkmpoghopras
\Komnnexm nposodos (16 wm.)

Obopyoosanue 05
OemoHcmpayuu onvimos
(xumust)

Munumanvuwiti komnaekm: Cmoaux noovemuvi LlImamue
Oemoncmpayuonusitt Habop ons sanekmponusa
Oemoncmpayuonnsiil IIpubop 0 onvimos no xumui ¢
baexmpuyeckum mokom (nabopamopmuwiii) Ipubop ons
nonyuenus eazoe Cmynka ¢ necmuxkom Komnnexm
mepmomempos

17.00

\Habop OI'D/ETD
(dusuxa)

IHabop cocmoum u3 7 KOMNLEKMos u npeOHasHayen s
BLINOTHEHUS IKCNEPUMEHMATbHBIX 3A0AHUL
eocyoapcmeenHoll umo2o8ot ammecmayuy no
06pazosamenbHbIM NPOSPAMMAM OCHOBHO20 00Uje20
06pazosanust 8 hopme 0CHOBHO20 20CYOAPCMBEHHO20
brzamena (OI'3) no guszuxe Cocmag komniexma Nel:
[.Becvl anexmponnble 2. H3mepumenbHbitl YyuiuHop
(mensypka) 3.Cmaxan 4. [Junamomemp nianwemusie

5. Vnaxoska ¢ nosapennoui convro 6.Ilanouxa (nodxcka) ons
nepemewusanus, niacmuxogas 7. Lununopor 8. Hume
Cocmag komnaexma Ne2: 1.[lImamue nabopamopHulii ¢
Oeparcamenamu 2.JJunamomempol 4.I1pyorcunvt 6.1 py3v

8. Junetixa. Munnumemposoe denenue 9. Tpancnopmup.
IMunnumempogoe denenue 10.bpycok ¢ kprouxom u Humwio.
1 1.Hanpasnaiowas Cocmag komniexkma Ne3: 1.Ucmounux
numanus NOCMosiHHo20 moka 2.Bonemmemp
08yxnpedenvhblii 3. Amnepmemp 08yxnpeoenvhbiil

4. Pesucmopwt 5.Habop npogonounwvix pesucmopos plsS,
6./lamnouka 7.Ilepemennviil pesucmop (peocmam), 9.Kmou
015 pa3MbIKAHUA U 3AMbIKAHUS 3JIeKMPU4ecKoll yeni.
Cocmag komnnekma Ne4: 1. Hcmounux numanus
nocmosannozo moka 2.Cobuparowue nunzvl 3. Pacceusarowas
iunza 4.Jlunetixa 5.2xpan 6. Hanpasnsiowas (onmuyeckast
ckamos) 7.0ceemumens 8.1l[enesas ouagppasma ¢ 00HOuU
wenvio 9. Honyyunundp 10.1lnanwem na niomuom aucme ¢
Kkpyeosvim mpancnopmupom 11.Coedunumenvuviii npooo
Cocmae komniexma Ne: 1.Cexynoomep saeKmpoHublii ¢
Oamuuxamu 2. Hanpasnsrowas co wxanou, 4.11Imamue ¢
Kpennenuem 011 HaKIoHHOU niockocmu 5. Tpancnopmup

6. Humsnou Massmuuk ¢ 2py30m ¢ RYCKOGbLM MASHUMOM U C
603MOJCHOCIbIO USMeHeHUs. OuHbL Humu 7.1 py3vl

8. Ipyscunavt 9.Mepnasa neuma Cocmag komniekma Ne6:
1. [lImamue nrabopamoprulii ¢ depacamensmu 2. Poiuae

3. bnoxu 4. Humo 5.1 py3vl 6. Junamomemp 7.Jluneiika

8. Tpancnopmup Cocmas xomnaexma Ne7: 1.Karopumemp
2. Tepmomemp 3.Becvl snexmponnvie 4. zmepumenvibiii
yuaunop (menzypka) 5.Lurunop cmanvhoil Ha Humu

6. L{unundp antomunuesvlil Ha HUMu

39.00

\Habop OI'D/ETD (xumus)

B Habop éxo0sam gecvl 1abopamophwie s1exmponivie 200 2,

40.00
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HanmeHnoBanue
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KpaTkue npuMepHbIe TeXHHYECKHEe XapaAKTEPHCTHKH
(PBIIO)

Eaxnnunna
H3MepeHust

KoanuecTrBo

CnUpmosKa 1a60pamopHas, 60pOHKA KOHUYEeCKas, naiouKa
cmexnannas, npooupka I[1X-14 (10 wmyk), cmakan evlcokuii
c Hocuxom BH-50 ¢ memxoii (2 wumyku), yununop
usmepumenvuuiti 2-50-2 (cmexnaunwiil, ¢ npumepmot
KpbluiKoll), wmamus 015 npooupox na 10 ené3o, 3axcum
npobupounslil, wnamenv-10xceuxa (3 wmyxku), Habop
(hraxoH08 0151 XpaHeHUss pacmeopos u peaxkmueos (00vem
@naxona 100 mn - 5 komniexmos no 6 wmyk, oovem
pnaxona 30 mn - 10 komniexmos no 6 wmyk), YuiuHop
usmepumenvHolll ¢ Hocukom 1-500 (2 wmyku), cmakan
evicoxutt 500 mn (3 wmyku), Habop epuieli OJis MblmMbsi
nocyoul (eput 0t Mbimovst nPobUPoK - 3 wmyKu, epu Oisi
Wobtmost Koo - 3 wmyku), xaram 6enviii X/0 (2 wmyxu),
nepuamKu pesuHosvle XumuyecKue cmotikue (2 wmyxu), ouku
Bawumnsie, punvmpwul Oymasicuvie (100 wmyk), eoprouee ons
cnupmogok (0,33 ). B cocmas nabop éxooam peakmuguol.
AFOMUHULL, JHCene30, CONAHAS KUCIOMA, MEMUTOPAHIIC,
penongpmaneun, ammuax, nepokcuo 6000pooa, HUMpam
cepebpa u Opyeue; 6 obujeti croxchocmu - 44 paziuunvix
Gelyecma, UCnonb3yemvlx 08 COCMABIEHUs KOMIIEKMO8
peaxmueos npu npogedeHuy IK3AMEeHAYUOHHBIX
DKCNEpUMeHmOo8 no Kypcy WKOIbHOU XUMUU.

IMukpockon yugpogotl

Tun mukpockona: 6uonocuveckuti Hacaoka muxpockona:
wonokyaapnas Hasnauenue: nabopamopnuiti Memoo
uccnedosanus: ceemaoe none Mamepuan onmuku:
onmuyeckoe cmekio Yeenuuenue mukpockona, kpam: 64 —
1280 Oxyasapor: WF16x Obwvexmussi: 4x, 10x, 40xs
(noonpyoicunennwiii) Pegonveepras conoska: Ha 3
obvexmusa Tun nodceemku: 3epKaio Uil C8emoouoo
\Pacnonooicenue noocgemxu: 6epxusas u nudicnas Mamepuan
kopnyca: memann Ilpeomemnuviti cmonux, mm: 90 Hemounuk
numanus: 220 B/50 I'y Yucno mecanuxcenei. |

91.00

Yyebuas nabopamopus no
Hetipomexnonocuu

B cocmas éxooam: Cencop Tun 1 ne menee I wm.,
0becneuugaem 603MOHCHOCIb Pe2UCMPAYUY CUSHALA
baexmpuyecKkol aKmusHOCmMY Mulully (I1eKMPOMUOSPAMMDYL,
OMT). Pecucmpayus 001#CHA OCYUECMBIAEMC
HeUHBA3UBHO, CYXUMU INIeKMPoOoamu. JJoaxcHa umemscs
603MOCHOCTb KpEeNnieHUsl K pYKe YellogeKd, Ymo O0JHCHO
0asamv 803MOACHOCMb Pe2UCTNPUPOBANb NEKMPUUECK)IO
lakmueHOCmMuU MbluiYbl 8 061ACMU, HA0 KOMOPOU
pacnonacaemcs Kpennenue. Ilpu nHanpsoicenuy mvliuysl
0oao1cHa 6bIMb 0becneyeHa 603MOHCHOCHb HADIIOOeHUS
nyunocmu cuenana (m.e. npucymcemsue M), npu
paccrabrenuu movluyst - ee omcymemaue. Cencop Tun 2 ne
Wenee 1 wm., obecneuugaem 603MOHCHOCIb Pe2UCMPayUU
cuenana pomonnemuzmoepammol (PIII) onmuueckum
nymem, 3a cuem usMeHeHUs. OMPANCEHHO20 O KPOBEHOCHbLIX
cocy0oe ceema, obvem KOMopvIX USMEHAEMCs N0
6030eticmauem nyavbcosoll 8oamvl. Cencop 0oaicen Obimy
0Oecneuer 603MONCHOCIbIO KPenieHUs: K NoOyueyKe naivld
uenosexa. Cencop Tun 3 ne menee 1 wim., obecneuugaem
603MOJCHOCIb pecucmpayuu CueHala
baexmpoxapouoepammel (OKI) ne unsazusHvim cnocoboom,
pecucmpayuu I, 11 u 11 omeedenuii. Cencop Tun 4 ne menee
| wm. obecneuusaem 803MOICHOCMb. PESUCPAYUY CUSHANLA
KooicHo-eanveanudeckou peaxyuu (KI'P), pecucmpayus
KOMOPO20 OCywecmeanaemcs Ha NOCMOAHHOM MOKe;
NOOKNIIOUeHUS K meTy Yel08eKd C NOMOUbIO CYXUX
brekmpooos. Cencop Tun 5 ne menee 1 wm., obecneuusaem

BO3MOJNCHOCMb. pecucmpayuu cucHaia QﬂeKmquECKOLz

8.00
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(PBIIO)

Eaxnnunna
H3MepeHust

KoanuecTrBo

axmuenocmu mo3zea (I3I) ¢ noMowbIO CYXUX HeUHBAZUBHBIX
DAEKMPO008,; pecucmpayuu INeKMmpuiecKoll akmueHoCmu
pasusix ooneti mosza. Cencop Tun 6 ne menee 1 wm.,
0becnequsaem 603MOICHOCMb: pecUCMPAyULU CUZHAA
Kkonebarnus epyorou kniemku (Cencop Ovixanus);
onpedenenus uacmomul Obixauus. Yempoucmeo 015 coopa
OaHHBIX OM CEHCOPOB U nepedady Ha NepcoHAIbHbII
Komnvlomep obecneyusaen 603MONCHOCMb cOOPA OAHHBIX
0™ NOOKIIOUEHHBIX K HEMY CEHCOPO8 U OMNPABKY
nomyuennvix oannvix Ha I1K. Ilookniouenue yenmpaivno2o
wooyns k ITK donocno ocywecmensimuvcs ¢ nomowvto USB-
Kabens. Yempoiicmeo 0nist coopa OAHHBIX O0NHCHO UMEMD
eanveanuyeckyro usonsyuio om 11K, obecneuusamo
BO3MOICHOCTE 0OHOBPEMEHHO20 NOOKNIOUEHUs 6NA0Mb 00 4
cencopos. Kascowiii uz 6xoooe Ycempoiicmea 0ns coopa
OAHHBIX OONIJICHO UMEMb 2ANbEAHUYECKYIO USONAYUIO
(0becneuenue MeHCKAHATLHOU 2aNb8AHUYECKOU U30TAYUL).
[ITooxkarouerue cencopos k Yempoiicmey 05 coopa OanHbIX
0CYWecmenaemcs ¢ NOMOWbI0 CReYUATUIUPOBAHHbIX
pasvemos muna LEMO, obecneyugarowjux npasuibHoCcmy
NOOKNIOUEeHUSA PA3beMA U CHUNCATOWUX PUCK CTYYAUHO20
Kacanus pazvbemos moKOnpogoOsUX yacmetl, a maKoice
06ecneuusaIoOwUX 3auuUmy om HeCanKYUOHUPOBAHHOZO0
NOOKIIOUEHUs! K NPOU3BOIbHBIM yempoticmeam. Mooyib
«Knonka» ne menee 1 wim., obecnevusaem 603MONCHOCIb!
pasmemxu pecucmpupyemuix cuenanos. Konuuecmso
pasmeuaemvix COCMOAHUT CUSHANA OOIICHO DbIMY He MeHee
3-x paziuunvix kamezopuu. Ycmpouicmeo 0na pecucmpayuu
lapmepuanvrozo oaenenus ne menee 1 wm. Memoouyeckoe
nocobue, komopoe 00AHCHO codepacamsb He meHee 30
iabopamopHuIX/NPaKmuyeckux/0eMoHCMpPayuOHHbIX pabom.

\Lugposas nabopamopus
no sxonozuu

Obecneuusaem npogedenue yuebH020 IKOI02UYECKO20
WoHUmopuHea uncmpymenmanvuvimu memooamu. Habop
npuMensemca npu u3yueHuly dK0I02UY, OUOI02UU, XUMUL,
leeoepaghuu u npupodosedenus, a maxice Oist
UHOUBUOYATLHBIX UCCIEO08AHUSL U NPOEKMHOU
OessmenbHoCmu wKoIbHUKo8. Komniekmayus:
Ibecnpo8oOHOt MyTbMUOAMYUK NO IKOAOSUHECKOMY
WoHumopuney ¢ 8-10 6cmpoenuviMu damyuxamu: Jamuux
Humpam-uoros Jamuuk xaopuo-uonog Jamuuk pH c
Ouanazonom usmepernus He yoice uem om 0 0o 14 pH Jlamuux
enasicnocmu ¢ ouanasonom usmepenus 0...100% Jamuux
oceeweHHOCMU ¢ OUANA30HOM U3MepeHUs He Yce yem om ()
00 180000 ax JJamuux memnepamypvi ¢ OUAnasoHom
usmepenus ne yoice yem om -20 0o +140°C Jlamuux
DIeKMPONPOBOOUMOCIU C OUANAZOHAMU USMEPEHUS He Ve
uem om 0 0o 200 mxCm; om 0 0o 2000 mxCm; om 0 oo 20000,
wxCm [lamyux memnepamypul oxpyaicaroujeli cpeovl ¢
Ouanazonom usmepenus ne yoice uem om -20 0o +50°C
OmoenvHble 0amyuKy u MyTbmuoamuuxu: Jamuux 386yka c
dyHKYUel UHMe2pUPOBaAHUsL C OUANA30HOM USMEPEHUS
uacmom ne menee wem om 50 'y 0o 8 kl'y, Jamuux
6/1AJICHOCIU NOYBLL C OUANA3Z0HOM UBMEPEHUS. He Yice YeM
om 0 0o 50% [amuux oxucu yerepoda ¢ OuanasoHom
usmepenus ne yoice yem om 0 oo 1000 ppm Myrvmuoamuux
oOnmMuYecKol NIOMHOCIU U MYMHOCIU CO 6CMPOEHHbIMU
Oamuuxamu. /Jamuux onmuuecxou niomuocmu 470 um ¢
Ouanazonom usmepenus om 0 0o 2 D Jlamyux onmuueckou
naomuocmu 525 Hm ¢ ouanazonom uzmeperust om () 0o 2 D

Vlamuux onmuyueckoul niomuocmu 630 um ¢ ouanazorom

18.00
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(PBIIO)

Eaxnnunna
H3MepeHust

KoanuecTrBo

usmepenust om 0 0o 2 D Jlamuux mymHocmu pacmeopos ¢
Ouanaszonom usmeperus om 0 0o 200 NTU Akceccyapyi:
IKabenv USB coedunumenvnsiil (2 wim.) 3apsaonoe
vempoticmeo c kaberem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Cmepawcenv 0 3aKpenienus Oamyuxos 6
wmamuee Kpamkoe pykosoocmeo no skCcniyamayuu
yugposotu nabopamopuu I[Ipoepammuoe obecneuenue
IMemoouueckue pexomendayuu ne menee 20 pabom
VYnaxosxa Hanuuue pycckoasviunozo catima no0oepaicki,
Hanuuue 8U0eopoIUKO8.

(L {upposas rabopamopusi
no guzuonozuu
(npounbhbill yposeHs)

Obecneuusaem npogedenue Uccied08anus no
DYHKYUOHUPOBAHUIO YeN08EHECKO20 OP2AHUSMA.
[Komnaexmayus.: becnposoonotl mynemudamuux no
dusuonozuu ¢ 5-10 scmpoenHviMu damuuxamu: Jamuux
lapmepuanvrozo dasnenus (0...250 mm pm. cm.) Jamuux
nynvca ¢ ouanazonom usmeperusi He yace yem om 30 0o 200
vo/mun [Jamuux memnepamypsl meaa ¢ OuanazoHom
usmepenus ve yace yem om +25 0o +40°C Jamuux
uacmomol ObIXAHUS C OUANAZOHOM USMEPEHUSL HE YIIce YeM
om 0 0o 100 yuxnos/mun [amuuk ycxopenus ¢
noxazamenamu £2 g; 4 g; +8 g Omoenvuvie ycmpoticmea:
Viamuux OKI ¢ duanazonom usmepenus ne yace yem om -300
00 +300 mB) [lamuuk cunomep ¢ ouanaszonom usmepenusi He
yoirce wem om 0 0o 40 H Jlamuux oceewjennocmu ¢
Ouanazonom uzmepenus He yoice wem om 0 0o 180000 ax
Ukceccyapel: Kabenos USB coedunumenvuwiii 3apsonoe
vempotcmeo c kabenrem miniUSB USB Adanmep Bluetooth
4.1 Low Energy Kpamkoe pyko8oocmeo no sKChayamayuu
yugposou nabopamopuu [Ipoepammuoe obecneuerue
IMemoouueckue pexomenoayuu ne menee 20 pabom Hanuuue
pyccroazviunoeo catima noodepoicku Hanuuue
6UOEOPONUKOS.

12.00

HanmeHoBaHue pa3aena:
"KomnbroTepaoe
obopymoBanue"

Muoeogynkyuonanvroe
ycmpoticmeo (npunmep,
ckanep, konup)

Tun ycmpoiicmea: Mnozoghynkyuonanonoe ycmpoucmeo
(M®Y), [[semnocms newams: yepuo-oenas, Texnonoeus
newamu: snekmpozpaguueckas (1azepras, c6emoouoOHas);
Dopmam neyamu: ne menee A4; Tun cxanupoeanus:
npomsdiCHbIl/NAaHWemHbIL, Bosmooicnocms ckanupoganus
6 popmamax: He menee A4; Cnocob nooxnouenus: LAN,
\Wi-Fi, USB

34.00

\Hoymoyx

Dopm-pakmop: HoymOyk, Paszmep ouazonanu: we meHee
15.6 oroumos; Paspewenue sxpana: Full HD, Quad HD unu
Ultra HD; Obwuii 06vem ycmaHno61eHHol onepamusHoil
namamu: ne menee 8 I'oaiim; MaxcumanvHolli 00wl
noodoeporcusaemulii 00veM ONePamuHOl NAMAMU. He MeHee
16 I'6atim; Obvem SSD naxonumens. ne menee 240 I'oaiim,;
\becnpogoonas ceaswv.: Wi-Fi; Koauuecmso ecmpoenuvix 6
Kkopnyc nopmos USB: ne menee 2, uz xomopuix ne menee 1
001010 6vimv USB éepcuu ne nusice 3.0, Paspewenue 826-
kamepol, Mnukcens: e menee 0.3; Bcmpoenuviii MUKpogoH,
\Knaguamypa ¢ packnaoxkot u MapkupoKou Kiasuu
OWERTY/UI][YKEH; Iloodepacka cmandapmos
becnposoonou ceazu: 802.11a/b/g/n/ac;

[ Ipouzgooumensrocms npoyeccopa (3Haverue noKazameis
«CPU Mark» no mecmy «Laptop & Portable CPU
\Perfomancey http.//www.cpubenchmark.net/laptop.html): ne
wmenee 5000 eounuy, Hanuuue manunynamopa mviitb 8
Komnaexme: 0a; YcmanosieHHas onepayuoHHas cucmemd ¢

102.00




14

n/n

HanmeHnoBanue
obdopynosanus (PBIIO)
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Eaxnnunna
H3MepeHust

KoanuecTrBo

epaguueckum noab308amenbCKuM UHmepgencom, ceedenis
0 KOMOPOM 6KIIOUEHbL 8 eOUHDBLIL peecmp POCCULICKUX
npocpamm O INEKMPOHHBIX BbIYUCTUMENbHBIX MAWUN U 6a3
Oannbix; Ycmarnoenennwill nakem ogucHo20 npocpammHo2o
0becneyenusl, COBMeCmUM020 ¢ YCMaHO81eHHOU
oNnepayuonHol CUCMEMOT, C8EOEHUs O KOMOPOM GKIIOUEHbL 8
eOUNbIL peecmp POCCUTICKUX NPOSPAMM OJi DEKMPOHHBIX
BLIYUCTUMENLHBIX MAWUH U 6A3 OAHHBIX.

Mmanokomnaekmuvimu'’

HaumenoBanue nHanpasiieHusi: ""Obopyoosanue 0na 00ueod0pa3o6amenbHbIX Op2aHu3ayuil, ACAAIOUUXCA

HanmeHnoBaHue pazaena:
"EcTecTBeHHOHaYy4Has
HampaBIEHHOCTH"

\{upposas rabopamopusi
no gusuxe (yuenuueckas)

Obecneyusaem 6binoHeHUe IKCNEPUMEHINO8 HO MeMaM
Kkypca pusuru. Komnnexkmayus: Becnposoonoii
myremudamuux no gusuxe ¢ 6-10 6cmpoeHHvIMU
Oamuuxamu: Lfughposou oamuux memnepamypol ¢
Ouanazonom usmepenus He yoce uem om -20 0o 120°C
\L{ugpposoii damuuk abconromno2o 0asieHus ¢ OUana3oHoM
usmepenus ve yace uem om 0 oo 500 xlla Jamuuk
MazHUmMHO20 NOA C OUANAZOHOM USMEPEHUsL He Yiice YeM Om
~80 00 80 mTn Jlamuuk nanpsicenus ¢ OuanazoHamu
usmepenus He yoice uem om -2 0o +2B; om -5 0o +5B; om -
10 00 +10B; om -15 0o +15B Jlamyux moka ue yoice yem
om -1 0o +14 Jlamuux akcenrepomemp ¢ nokazamensimu He
Wmenee yem: £2 g; +4 g; +8 g Omoenvuvie ycmpoticmaa: USB
ocyunnoepagh ne menee 2 kanana, +/-10 B Axceccyapoi:
IKabenv USB coedunumenvhbiil 3apsonoe ycmpoucmeo ¢
kaberem miniUSB USB Aoanmep Bluetooth 4.1 Low Energy
[Koncmpyxmop 0ns nposedenus sxcnepumenmos Kpamxoe
pyKo600cmeo no sxcniyamayuu yugdpogou rabopamopuu
lIpoepammnoe obecnewenue Memoouueckue pekomenoayuu
(40 pabom) Hanuuue pyccrkosasviunoco cama noooepiicKu
\Hanuuue 6udeoponuxos.

9.00

(L [upposas nabopamopus
no xumuu (yuenuueckas)

Obecneuusaem 8vinoHenUe 1AO0OPAMOPHLIX pabOM no
UMUU HA YPOKAX 8 OCHOBHOU WIKOE U NPOEKMHO-
uccne008amenbCkoll 0esamenbHOCIU Y4auuxcs.
[Komnaexmayus.: becnpooonoil Mynremudamuux no Xumuu ¢
3-ms 6cmpoennvimu damyuxamu: Jamuux pH ¢ duanazonom
usmepenus: ne yace uem om 0 oo 14 pH JJamuux
DIeKMPONPOBOOUMOCHIU ¢ OUANAZOHAMU USMEPEHUS He Yice
wem om 0 00 200 mxCm; om 0 0o 2000 mxCm; om 0 0o 20000
wxCm Jamuux memnepamypul ¢ OUAna3oHOM UsMepenus He
vorce uem om -20 00 +140C Omoenvuvie damuuku. JJamuuk
onmuueckoil nnomuocmu 525 um Axceccyapul: Kabenv USB
coedunumenvuwlil 3apsionoe yCmpoucmeo ¢ Kabenem
miniUSB USB Adanmep Bluetooth 4.1 Low Energy Kpamxkoe
PYKOBOOCMB0 no dKCHAYyamayuu yu@poasou 1abopamopuu
\Habop nabopamopnoii ocnacmxu Ilpoepammnoe
obecneuenue Memoouueckue pexomenoayuu ne meree 40
pabom Hanuyue pyccroazvlunozo cauma noooepiicKu
\Hanuuue 6udeoponuxos.

9.00

([ [upposas nabopamopus
no buonocuu
(Vuenuueckas)

Obecneuusaem guinonneHue 1a00pamopusix pabom Ha
ypokax no 6uonozuu 6 0CHOSHOU WIKOJIE U NPOEKMHO-
uccnedo8amenbekoll OesimenrbHOCHU YHaWUxcsl.
\Komnrexmayus: Becnpogoonot mynemuoamuux no
buono2uu ¢ 5-10 6cmpoennbiMu oamuuxamu. Jamuux
enaschocmu ¢ ouanasonom usmepenus 0...100% Jdamuuk
oceeujeHnHocmu ¢ OUana3oHoM usmeperus ne yce yem om 0

00 180000 ax Jamuux pH ¢ duanazonom usmepenusi He yoice

10.00
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Eaxnnunna
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uem om 0 0o 14 pH Jlamuux memnepamypul ¢ OuanazoHom
usmepenus ne yace uem om -20 0o +140°C [lamyux
memnepamypul okpyscarouyeli cpeovl ¢ OUANAZOHOM
usmeperus ne yace uem om -20 0o +40°C Axceccyapoi:
Bapsionoe ycmpoticmso ¢ kaberem miniUSB USB Aoanmep
Bluetooth 4.1 Low Energy Kpamxkoe pyko8o0cmeo no
brenayamayuu yugposoii nabopamopuu Llugposas
sUOeOKaAMEPA C MEMANNUYECKUM UWMAMUBOM, pa3peuleHue He
wmenee 0,3 Mnuxc Ilpoepammmnoe obecneyenue
IMemoouueckue pexomendayuu ne menee 30 pabom
VYnaxosxa Hanuuue pycckoasviuno2o caima noo0epicku,
Hanuuue 8u0eopoIUKos

HanmenoBaHue paznena:
" [lonoaHUTEIBHOE
obopymoBanne"

Teneacka-xpanunuuge
HOYMOYKO8

mun Kopnyca: memai, 803MOACHOCMb O€30NACHO20
BawuyeHHo20 3aMKOM XPAHeHUs HOYMOYKO8: Haaudue,
603MOXCHOCTb 3APAOKU HOYMOYKO8: HAluYUe, NO00epIHCKA
Hoymoykog n.1.1.1.; nanuuue poymepa Wi-Fi cmanoapma
802.11n unu cogpemennee: 1 wm. noodepicka HOymoyKoe
n.1.1.1.; konuuecmeo Hoymoykos: om 15 wmyk, nodoepiicka
Hoymoykoe n.1.1.1.; Hanpsowcenue numanus: 220B\50I'y;
llompebasemasn mownocms, Bm (maxcumym): 2500;

[ lompebasemviii mox, A (maxcumym): 12; [Jnuna wnypa
baexkmponumanus: om 2,5 mempa; 3awuma om
nepenanpsicenust, KOpomKo20 3amvikanus: namudue; Koneca
0715 nepedsudCenUs ¢ MOPMO3OM: HATUYUe.

2.00

ObpaszoeamenvHulii HAOOP
0151 usyyeHus
IMHO2OKOMNOHEHMHbIX
pobomomexHuuecKux
cucmem u
MAHUNYIAYUOHHBIX
pobomos

Obpazosamenvhvlil HAOOP 00aHCEH ObIMb NPEOHA3HAYEeH 05
U3YYeHUss POOOMOMEXHUYECKUX MEeXHON02UU, OCHO8
UHDOPMAYUOHHBIX MEXHOAOSULL U MEXHOL02UL
NPOMBLULEHHOU A8MOMAMU3AYUU, A MAKI’CE MEXHOL02UL
npOMoOMUnUPO8anus u a0OUMUEHO20 nPousgoocmed. B
cocmae HabOpPa OONAHCHBL BXOOUMb KOMNJLEKMYowue u
ycmpoticmea, obaadaiowue KOHCMPYKMUBHOU, annapamHou
U NPOSPAMMHOU COBMECTMUMOCIBIO OpYe ¢ OpyeoM. 1)
IKomniekm KOHCMPYKIMUGHBIX JJIeMEHMO8 U3 MEeMaia u
naacmuxa 05t COOpKU MoOeael MAHUNYIAYUOHHBIX POOOOS
C yenogotul KuHeMamuxotl, n10CKONapaiienbHoll
kunemamuxoil, Delta-kunemamuxoi. 2)
\HUnmennexmyanvuslil cepgoMo0Yib C UHMESPUPOBAHHOU
cucmemoti ynpaeienust - He menee 7wm. Cep8omooyis
Doadicen 0bnadams uHmMe2PUPOBAHHOU CUCTIEMOU
ynpaenenus, obecneuugaroueri 0Opamuyio ces3b Unu
KOHmMpoabL napamempog - noIoNiCeHue 8and, CKOPOChb
6pawenus, Hazpy3Ka npueooa, a makxice obecneyusaouel
B03MOXHCHOCIb NOCIE008AMENbHO20 NOOKNIOUEHUS OpYye C
Opy20M U yNpasieHus: cep8oMoOVIAMU NO
nociedosamenbHOMY NOLYOYNAEKCHOMY ACUHXPOHHOMY
unmepdeiicy. 3) Pobomomexuuueckuii KOHMpoiep,
npedcmasasiowull coool MOOYIbHOE YCMPOUCMEO,
erIIOUarOWee 6 ce5i 0OHONIAMHBIN MUKPOKOMAbIOmep OJis
6bINOTHEHUS CTIOJCHBIX 8bIYUCTIUMENbHbIX ONepayull,
nepugpeputinbiil KOHmMpoLep Ol YAPAGIEHUs 6HeUHUMU
yempoucmeamu u niamy pacuwiuperust 0ist NOOKIOYeHUs!
eHeunux ycmpoticms. Modyau pobomomexnuieckozo
KoHmpoanepa 00niCHbl 061a0amsb 0OHOBPEMEHHOU
KOHCIPYKMUBHOU, annapamuou u npocpammHoll
coemecmumocmuio opye ¢ opyeom. Pobomomexnuueckuii
KOHMPOJLIEp 00NAHCEH YO08IeMBOPANb MEXHULECKUM

xapakmepucmuxkam. Koji-60 }l()ep BCMPOEHHO20

3.00
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MuKpoxomnviomepa - He MeHee 4, makmosas yacmoma sao0pa
- ne menee 1,2 I'Ty, o6vem O3Y - ne menee 512 M6, nanuuue
unmepdeiicos - SPI, 12C, 1-wire TTL, UART, PWM,
yupposvle - ne menee 16 wm u aHan0208vle NOPMbL - He
Wernee 8 wim 011 NOOKIIOYEHUs BHEUHUX YCTNPOLICINS,
ecmpoentbiti Mukpogon, a maxxce WiFi unu Bluetooth ons
KOMMYHUKAYUU CO BHEWHUMU YCIMPOUCMEAMU.
IPobomomexnuyeckuti KOHmMpoiep 00aiCeH 0becne usanms
BO3MOICHOCTD NPOSPAMMUPOBAHUSL C NOMOWBIO CPEOCME
s1zbik06 C/C++, Python u c60600H0 pacnpocmpansiemoni
cpeowt Arduino IDE, a makowce ynpasnenust MoOensimu
pobomomexnuueckux cucmem ¢ nomowwpto cpedsvi ROS. 4)

[ Ipoepammupyemviii Konmpoinep - He menee luim.

[ Ipoepammupyemviti KOHmMpoLLep OONACEH NPeOCMAsIsNG
c06011 8bIYUCTUMENbHBIN MOOYIIb, 00AA0AIOUWUM YUDPOBLLMU
nopmamu - ne Menee 8 wm U AHAL0208bIMU ROPMAMU - He
wmenee 16 wm, unmepgeticamu UART, I12C,SPI, TTL, a
maxoice mooynem becnpogoonotil ceazu muna Bluetooth unu
WiFi ons cozoanus annapamuo-npoepammuuvix peuwienuil u
"ymuvix/cmapm”-ycmpoticms 05t pazpabomku peweHul
"Unumepnem seweu”. 5) Ilnama pacuwupenus
npoepammupyemozo Konmpouiepa — ne menee lwm. [lnama
pacwupenus 00aCHa 0becneuusams 603MONCHOCHIL
HOOKIIOUEHUS. VHUBEPCATLHO2O 8bIYUCTUMENLHO20 MOOYIISL K
cemu nocpedcmeom unmepetica Ethernet. Ilnama
pacuuperus 0onxcHa 061adams NOpmamu 6800d-8bl800d
07151 NOOKTIOUEHUsL YUPPOBLIX U AHATIO208bIX YCIMPOUCME — He
wmenee 40 wm, unmepgeiic SPI u 603mocHoCmbIO
noOKOUeHus gHewHell Kapmel namamu. 6) Mooy
mexHuuecKo2o 3penust, npedcmasisiowuil cooot
yempoticmeo na 6aze bIUCIUMENbHO20 MUKPOKOHMPOILIEPA
U UHMeSPUPOBANHOTL KaMepbl, obecneuusarouee
pacnosnasanue npocmeumux u306padcenuli Ha Mooye 3a
cuem cobCmEEeHHbIX BbIYUCTUMENbHBIX BO3MONCHOCME - He
wmenee lwm, Mooynb mexuuuecko2o 3peHus OONNCeH
0becneuusams 803MONCHOCMb KOMMYHUKAYUU C
(AHAO2UYHBIMU MOOYIAMU NOCPEOCMBOM WUHbL HA baze
nocredosamenvHo2o unmep@etica ¢ yenvio oanvheluiel
nepedauu pe3yrbmamos usMepeHull 2pynnol MoOyiel Ha
ynpasisiowee 8blYUCIUMeNIbHOe YCMPOUCMEO,
nooxouerHHoe Kk OanHoul wiune. Modynb mexHuuecko2o
Bpenus 0ondIceH 0becneyusams 603MONCHOCHTb
ocywecmeanames HacmpouKy MoOyJisk MEXHUYECKO20 3PEHUsL -
HacmpouKy sKchosuyuu, baianca 6en02o, YEEMoOPAaA3HOCHHBIX
cocmasaaowux, niowaou oonapyicueaemoll ooaacmu
U300pasicenuss, OKpye10Cmu 0OHaApyAIcusaemol obracmu
U300pasicenust, Noa0NCeHue 0OHapyIcUsaemvlx ooaacmel
omnocumenvro opye opyea. Modyib mexHuuecko2o 3peHust
0onicen 0becneuusams 803MONCHOCHb HACMPOUKU HA
o0HO6pemennoe obrapyicenue ne menee 10 paznuunvix
0OUHOUHBIX 0OBEKMO8 8 ceKmope 0030pa, b0 He MeHee 5
cocmagnvix 06beKmos, COCMosUx U3 He MeHee 3
paziuunbix epapuyeckux npumumugos. Mooy
mexnuuecKko2o 3penusi 00acer 061a0amsv 6CMpPOEHHLIMU
unumepgeiicamu — USB, UART, 1-wire TTL, I2C, SPI o5
KOMMYHUKAYUY CO BHEUHUMU NOOKIOYAeMbIMU
yempoticmeamu. 7) B cocmas Habopa 00NIICHbL 8X00Umb
yugpposvie UHGOPMAYUOHHO-CEHCOPHBLE MOOYIU,
npedcmasnsaowue coboii yempoucmea Ha baze

mpozpammupyemozo KOHmMpoIIepa u U3MepumenbHo20
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baemenma. L{ugposoii Mmooy dondxcen obradame
6CTPOEHHBIM MUKPOKOHMPOLLEPOM (MAKMOBAs Hacmomd -
e menee 16 MI'y, wuna oannvix — ne menee 8 Koatim),
unmepgeticamu 0151 NOOKIIOYEHUS K 8HEUHUM
yempoticmeam: yugposvie u anano2ogvie nopmet, 1-Wire
TTL, pazvem muna RJ. L{ugpposoii modyns dondicer
0becneuusams 803MONCHOCMb KOMMYHUKAYUU C
aHano2UUHBIMU MOOYIAMU NOCPEOCMBOM WUHbL HA ba3e
nocredosamenvrHo2o unmepgheiica ¢ yeavio oanbHeuutel
nepedauu pe3yibmamos usmepeHuti pynnvl Mooynel Ha
Vrpasisiowee BblYUCIUmMenIbHOe YCMPOUCmE0,
nookmouenrnoe Kk 0anHoU wiue. B cocmas nabopa oonicrno
6X00UMb. YUPPOBOL MOOYIb MAKMOBOU KHONKU — He MeHee
3wm, yugposoii Modyi6 céemoouooa — He menee Juim,
Yupposol MoOYIb KOHYEB020 Npepblames — He MeHee
3wm, yugposoii Modynb damuuxa yeema — He menee lum,
yugposou mooyns RGB ceemoouooa — ne menee luum. 8) B
cocmae HaOOPa O0NAHCHBL BXOOUMDb dlleMeHMbl OJid COOPKU
BAKYYMHO20 3aX6aMA.; 6AKYYMHAS NPUCOCKA — He MeHee
[wim, anekmpomMazHumHbll K1anan — ve menee lwm,
saKyymuulil Hacoc — He menee lwm. 9) B cocmas nabopa
DoaoiceH 6x00umb yuebHbill KOMNIEeKM, SKIIOYAWUI 8 ceOsl
yuebHoe nocobue, Habop 6GUOIUOMEK MPEXMEPHBIX
DaeMenmos 051 NPOMOMUNUPOSAnUs MOOeel
MAHURYTSIYUOHHBIX POOOMOS, 4 MAKI’CE NPOSPAMMHOE
obecneuenue 05t pabomel ¢ Habopom. IIpoepammuoe
0becneuenue 00IHCHO 0becneyusams MmpexmepHyo
BUZYATUZAYUIO MOOENU MAHUNYIAYUOHHO20 poboma (¢
V2110801, NIOCKONAPANIENbHOU U OelbMa-KUHEMAMUKOU) 6
npoyecce pabomvi, obecnevusams nOCMpoeHUe
NpPOCMPAnCmMEEeHHO MPAEKMOPUU OBUNCEHUS
UCHOTHUMENBbHO20 MEXAHUIMA MAHUNYISAYUOHHO20 poboma,
603MOANCHOCTL 3A0AHUSL ROCIEO0BAMENLHOCTNU MOYEK OISl
POX0ANCOeHUS Yepe3 HUX UCHOTHUMENbHO20 MEXAHUSMA
Wmanunyasyuonnozo poboma. I[lpoepammnoe obecneuenue
0012HCHO PYHKYUOHUPOBAMD, KAK 8 OMOETbHOCHU 8 8Ude
Cpedbl MOOEIUPOBAHUSL, MAK U 6 PENCUME MOHUMOPUHEA 8
peanbHoM epemenu npu NOOKIOYEeHUU MOOeIU
WMAHURYISIMOPA ROCPEOCMEOM POOOMOMEXHUYECKO20
konmpoanepa. Ilpoepammmnoe obecneuenie OONINCHO
0becneuusams 803MONCHOCHIL NOCMPOEHUsL 2PAPUKO8
Badaunvlx U meKyuux 0600ueHHbIX KOOpOUHam
WManunyisyuonno2o poboma, 2pa@uros 3HaveHull ckopocmetl
U YCKOpeHUsl, 2pAuKo8 pacuemuvlx 3Ha4eHUll Hazpy3Ku.

[ Ipoepammmoe obecneuenue 00NAHCHO NO360MSAMb 3A0A6AMb
nocredosamenbHoOCmb NepedsUICEHUNl MAHUNYAAMOPA
nocpedcmeom Habopa KomMano 8 6IOYHO-epaduueckom
unmepdetice. Yuebnoe nocobue 00a#CHO codepcams
Wmamepuanvl no pazpabomxe mpexmepHvix Mooeiet
WMOOUILHBIX POOOMOE, MAHUNYIAYUOHHBIX POOOOE C
PazIUUHLIMU MUNAMU KUHEMAMUKY (Y206ast KUHeMAMUKA,
MIOCKO-NAPANIENIbHAS. KUHEMAMUKA, 0elbMd-KUHEeMAMUKA,
ISCARA unu pviuasicnas kunemamuxa, niamepopma
Cmioapma u m.n.), UHCMPYKYU 1o NPOEeKmMUPOBAHUIO
POOOMOB, UHCMPYKYUU U MEMOOUKU OCYUIECMELEHUS
UHIICEHEPHBIX PACYEenO8 NPU NPOEKMUPOSaAHUU (pacyembl
Hazpy3KU U MOMEHMO8, paciem MOWHOCMU NPUBOOOS,
pacuem napamempos KUHEMAmuKy u m.n.), UHCMpYKyuu no
pazpabomke cucmem ynpagnenus u npozpamMmHo2o

0becneuenusi O ynpagieHus pobomamu, UHCMpYKyuu u
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IMemoouxu no paspabomxe cucmem yYnpagieHus ¢
BeMeHmamu UCKYCCmEeHHO20 UHMEeNNeKMA U MAUWUHHO20
0Oyuenus.

Yemuvipéxocegotl yuedHbill
pobom- ManHunyamop ¢
WMOOYIbHBIMU CMEHHBIMU
Hacaokamu

Yuebnovii pooom-manunynamop npeonasnaier 01 0C80eHUs
0OyUAOWUMUCA OCHO8 POOOMOMEXHUKU, 05 NOO20MOBKU
0Oyuaowuxcs K 6HeOPeHUIo U NOCIe0yioujemy
UCNOIL308AHUIO POOOMOE 8 NPOMBIULIEHHOM NPOU3BOOCHIEE.
IKonuuecmeo oceti poboma manunyisamopa - emsoipe.

I lepemeujenue uHcmpymenma 6 HpocmpaHcmee no mpem
0CAM O0NAHCHO YNPABTAMBCI WALOBBIMU OBULAMENAMU.
\Hanpsioicenue numanus wiazosvix ogucameineil ne 6onee 12 B.
Cepsoodsueamens uemeepmot ocu 00adiceH 0becneuusams
nosopom uncmpymenma. Y201 nogopoma Manunyiamopa Ha
OCHOBaHUU BOKPY2 epMUKANIbHOU ocu He meHee 180
epadycos. [lns onpedenenus NOLOHCEHUS MAHURYISAMOPA NPU
nosopome 80Kpy2e 6epMuUKAIbHOU OCU OOANHCEH
UCNOI308aMbCA IHKOOED. Yeon nosopoma 3a0ne2o nieya
wanunynamopa ne menee 90 epadycos. Yeon nogopoma
nepeonezo nieua manunynsimopa ne meree 100 epadycos.
V[na onpedenenuss no10dicenUs 3a0He20 U hepeoHez2o niey
WManunyismopa 00aiceH UCHOIb308AMbCsL 2UPOCKON. Yeon
nosopoma no uemsepmoti ocu ne menee 180 epadycos.
Vlonoicha 6bimb 803MONCHOCTb OCHAWEHUSL CMEHHbIMU
Hacaokamu (Hanpumep, oepaicamens KapaHoauia uiu
(romacmepa, npucocka c cepgoosuzamenem, MEXAHUYECKoe
BaxeamHoe ycmpoiicmeo ¢ cepsoogueamenem, yCmpoucmeo
/18 1a3epHOLL 2pasuposKY Ul ycmpoticmeo o1 3D-neuamu,).
IMunumanbHas KOMRAEKMAYUS CMEHHbIMU HACAOKAMU.!
nHeeMamuueckuil 3axeam (NPUCOCKa), MexaHuyeckuil
Baxeam, nHacadka depocamend Oiisi
KapanOoawia/maprepa/pyyuKu, HAcaoKa nepexoOHUK st
KpenneHuss CoBMecCmuMbiX KOHCMPYKMUSHbIX Oemalneli u
KOHCmMpYKYUll, HACaOKa 1a3epHoll 2pasuposku, Hacaoka 3D-
neyamu (01 pabomul ¢ niacmuxom PLA ¢ ouamempom
Humu 1,75 mm). Hondicen 6vimov ocHawer cepaonpugooom
0J151 NHEBMAMUYECKO20 U MEXAHUYECKO20 3aX6AaMmos,
0becneuugarOWUM 8paujerue 3axX6a4eHH020 00beKma 60
6peMs nepemeujerusl, N08OPOMm nepemeuiaemo2o 0oveKma
6OKpYe 6epmuKanvHol ocu. /s obecneyerus
DYHKYUOHUPOBAHUS NHEEMAMUYECKO20 3aX8AMA O0NNCEH
bbIMb OCHAWEH 8CMPOEHHOU 8 KOPNYC MAHUNYIAMOPA
nomnotl. JJonxcna 6v6ime 803MOACHOCHb NOOKTHOYEHUS
00NOAHUMENbHBIX YCMPOUCME (Hanpumep, mparncnopmepa,
penvca 0ns nepemeweHus poboma, nyibma ynpasieHus
muna 0xcoticmux, Kamepvl MAWUHHO20 3DeHUs,
onmuuecko2o oamyuxa, Mooyiasi 6ecnpo8ooH020 OOCMYNa,).
IPobom-manunynamop 0oxceH obecneuugams nepemelyjeHue
Hacaoku 6 npocmpancmee, AKMUBAYUIO HAcAOKuU,
603MOJCHOCIb NOJLYYEHUsL CUSHATI08 OM KAMEPbl U
0amuuKos, 603MOACHOCMb YAPAGLEHUSL OONOTHUMETbHLLMU
yempoiicmeamu. Mamepuan xopnyca — amomunuil. Juamemp
paboueii 30HbL (be3 yuema HABECHO20 UHCMPYMEHMA U
uemeepmotl ocu) He mernee 350 mm. Unmepgheiic
nookmouenus — USB. [lonicen umems 603M0dCHOCMb
la6moHoMHOU pabomel u 8HewHe2o ynpasienus. /s
BHeUIHe20 Ynpasienus 00axceH Obimsb NPedycMompeH nyivim,
nookaouaemvlii kK pobomy no Bluetooth. Ynpasnsrowuii
KOHmMpoIep 00diceH Oblmb coeMecmum co cpedoil Arduino.
Ynpaesnsiowuii koumponnep cosmecmum co cpedoii

npocpammuposanus Scratch u s1361KOM NPOZPAMMUPOBAHUSL

1.00
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C. donoucen obecneyusams nogopom no nepebim mpem ocsim
6 3a0anHbILL Y20 U HA 3A0AHHbLIL Y20i, NOBOPOM NO
uemeepmou 0CU Ha 3A0AHHbIL Y201, 08UIICEHUE 8
Kkoopounamul X, Y, Z, nepemewjerue Ha 3a0annoe
paccmosnue no koopounamam X, Y, Z, nepeoauy 0auHwix o
meKyuem noiodjceHuy yenos, nepedavy OanHbIX 0 MeKyuux
Koopounamax uncmpymenma. [onscen nodoepacusams
nepemewyenie 6 0eKapmogbix KOOPOUHAMAX U Yeaax
nosopoma ocetl, ¢ 3a0aHHOU CKOPOCBIO U YCKOPEHUEM.
Tunvl nepemewyenuti 8 0eKApmMoBbIX KOOPOUHAMAX:
08uUdICEHIEe O MPAEKMOPUU, 08UNCEHUE NO NPSIMOL MENCOY
08YMsL MOUKAMU, NEPENnpblcUBAHUE U3 THOYKU U TMOYKY
(nepernoc obvexma). Kopnyc oonowcern 6vims 6 3auuyyeHHoM
ucnoanenue (knacca ne nuoice IP20).

Obpaszoseamenvhviii HAbOP
no mexawnuxe,
\mexamponuke u
pobomomexHuke

IHabop oonoicern 66ime npedHasHayeH 0 NPO8eoeHUs
VUeOHBIX 3aHAMULL RO USVUEHUI) OCHO8 MEXAMPOHUKU U
pobomomexHuKu, NPAKMu4ecKo2o NPUMeHeHUs 6a306bIX
BIeMEHMO8 INeKMPOHUKU U CXEMOMEXHUKU, 4 MAKH#Ce
Hauboaee pacnpocmpanenHol 3neMeHmHou 6azvl u
OCHOBHBIX MEXHUYECKUX PeUleHUT, NPUMEHSIEMbIX NPU
NPOEeKMUPOBAnUY U RPOMOMUNUPOBAHUU PA3TUYHBIX
UHIICEHEPHBIX, KUOEPHEMUYECKUX U 6CTNPAUBAEMBIX CUCTIEM.
B cocmas nabopa 0012CHbL 6X00UMb KOMIAEKMYIOWUe U
yempoticmea, obaradaiowue KOHCMPYKMUGHOL,
bekmpuyecKkol, annapamHou u nPpoecpamMmHoU
coemecmumocmuio Opye ¢ opyeom. B cocmas nabopa
001CEH 6X00UMb KOMNIEKM KOHCMPYKIMUBHBIX 2NEMEHMO8
U3 Memania ons cOOpKU MaKema MaHunyIAYUOHHO20
poboma u KOMIAEKM MeMAIIUYecKux KOHCMPYKMUGHbIX
baemenmos 0 coopku maxkema MoouILHO20 poboma. B
cocmae HaboOpa O0NAHCHBL BXOOUNb NPUBOOA PAZTUUHOSO
muna: MOMopuvl ¢ UHMESPUPOBAHHBIM ULU SHEUHUM
0amuuKom nON0NHCEHUs — He MeHee 2um, cepeonpueoo
6016UL0T — He MeHee 4uim, cepBonpuUBo0 MAIbll — He MeHee
2wim, npugood ¢ B03MOICHOCBIO YAPABGIEHUSL 8 UA2080M
peoicume — ne menee 2uum. B cocmas nabopa oondicnvl
6X00Umb 21eMeHmbl 0151 COOPKU 8AKYYMHO20 3aX8aMA.
6AKYYMHAS NPUCOCKA — He MeHee [uim, 21eKmpoMasHUmHbIiL

Knanan — He menee lwim, 8aKyyMHblll HACOC — He MeHee [wm.

1B cocmas Habopa 00miCHA 6X00Umb d1eMeHmHas 6asza os
npomomunuposanus.; niama 0 6eCnaeuHo2o

npomomunupoeanus, KOMnieKkm npoeodoe pasiudnoco muna

u aflqul, KOMnJjieknt peaucmopoes, KOMnjieKkn ceemoduodoe,

cemuceamenmubiil unouxkamop, oucnieu KXK-muna, knonxu —

He MeHee Swim, nomeHyuomempusl — He MeHee 3uim,
UHPAKpacHblil 0amuuK - He MeHee Jum, YIbmpa3eyKoeol
Oamuux - He MeHee 3wm, OaMYUK MmemMnepamypel - He mMeHee
lwm, 0amuux oceewennocmu - He menee lwim, MoOyb
Bluetooth — ne menee lwm, modyne UK-npuemnuxa — ne
wmenee lum, mooyne UK-nepedamuuxa 6 6ude KHONOUHO2O
nynema ynpaenenusi — luim, akkymynamop — He menee lwim,
Bapsionoe ycmpoiicmeo — He menee lwm. B cocmas nabopa
0oa01CeH 8X00UMb MYTbMUOAMYUK OJisl USMEPEHUS.
Imemnepamypul u 81AACHOCMU OKPYAHCatoujeli cpedbl — He
wmenee lwm. Myromuoamuux donxicen 001a0amo
6CMPOEHHbIM MUKDOKOHMPOLIEPOM (MAKMOo8as 4acmoma -
e menee 16 MI'y, wuna oannvix — ne menee 8 Koaiim),
unmepeticamu 051 NOOKIIOUEHUsL K BHEUHUM
yempoticmeam: yugpossie u anano2ogvie nopmet, 1-Wire

TTL, pasvem muna RJ. B cocmae nabopa dondicen 6xo00umo

3.00
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KOMNJIeKM YHUBEPCANbHBIX GbIYUCIUMENbHBIX MOOYIIE,
npedcmasnarowux coboll 6a308yr0 niamy, niamy
pacwuperus 015 cemeso2o 63auUMO0eUCmsUs U niamy
NOOKIIOUeHUsA CUL0B0lL HazpysKu. Bxooawue 6 komniexm
yempoticmea 00acHbl 061a0ams 00HO8PEeMeHHOU
KOHCIMPYKIMUGHOU, 2JIeKMPUYECKOU, annapamHoul u
NPOSPAMMHOL COBMECMUMOCTbIO OpYye ¢ Opyeom. bazosas
nama yHugepCanbHO20 GblHUCTUMENbHOZ0 MOOYISL OONHCHA
npeocmagnams cobou NPOPAMMUPYEMblLL KOHMPOLLED 6
cpede Arduino IDE unu ananocuunvlx c60600HO
pacnpocmpansemvix cpedax paspabomru. bazosas niama
QoadicHa 0b1adams 6CmpoeHHbIMU UHmep@etcamu st
nooxOUenUs YUPPOBbIX U AHAIO20BLIX YCIMPOUCME,
scmpoennvimu unmepgpeticamu USB, UART, 12C, SPI, 1-wire
ITTL, Bluetooth, WiFi. Ilnama pacwupenus 0oncra
0becneuu8ams 8603MONCHOCHb NOOKIIOYEHUS YHUBEPCATIbHO2O0
BLIUUCTIUMENLHO20 MOOYIISL K Cemu ROCPeOCmEoM
unmepgeiica Ethernet. [Inama pacuwupenus 00nxCHA
0b1a0ame nopmamu 6600a-6vl800a OJisi NOOKIIOYEHUSL
Yu@poswvIx u anano2oewvix ycmpoticms, unmepgetic SPI u
B03MONCHOCTBIO NOOKTIOYEHUS. GHEWHEU Kapmbl RAMSIML.

I Tnama pacuupenus 015t NOOKIIOYEHUs. CUNOBOU HAZPY3KU
QondcHa obecnedusams 803MOHNCHOCb NPAMOZ0
NOOKNIOUeHUA 8HewHel CUN0B0U HASPY3KU, d MAKHCE
peaynupyemoii Haepysku nocpedcmeom PWM unmepgetica.
B cocmas Habopa 00iceH 6X00Umsv NPOSPaAMMUPYeMbLU
KoHmponep, obecneuu8arOuuLl 603MOHCHOCHDb
ocyuecmaname paspadbomKy npocpammHo20 Kood, UCHOIb3YS
uHcmpymenmapuii cped paspabomxu Arduino IDE u
IMongoose OS u s3bik06 npoepammuposanusi C\C++,
JavaScript. Ilpoepammupyemviii KOHMPOIEP OOJIICEH
0b1a0ameb nopmamu 015 NOOKIOYEHUsT YUPPOBLIX U
(AHAN0208bIX YCMPOTICING, 8CMPOEHHBIMU
npocpamMmMupyemMbiMy KHONKAMU U 3J1eKMPOMEXAHUYECKUMU
Wooynamu 0na opeanu3ayuu cucmemyvl pyuHo20 YNpaeieHus,
6CMPOEHHBIMU NPOSPAMMUPYEMBIMU CEEMOOUOOAMU OIS
UHOUKAYUU pabo1e2o pexcumd, 6CMpPOeHHbIMU
unmepcpeiicamu USB, USART, 12C, SPI, 1-wire TTL, ISP,
[Ethernet, Bluetooth, WiFi. B cocmae nabopa 0ondicen
6X00UMb MOOYIb MEXHUYECKO20 3PeHUs , NPe0CMABIAOWUL
c06011 gblyUCTUMENbHOE YCIMPOUCIBO CO BCMPOCHHbIM
Wmuxponpoyeccopom (kon-60 sidep - He menee 4wm, yacmoma
siopa ne menee 1.2 I'Ty, o6vem O3Y - ne menee 512M0,
00vem scmpoenno namamu - He menee 810),
UHMeSPUPOBANHOL KAMEPOU (MAKCUMATIbHOE pA3peueHue
suOeonomoxa, nepedasaemozo no unmepgeticy USB - ne
wmenee 2592x1944 e0.) u onmuueckoii cucmemou. Mooyav
ImexHuuecKoeo 3peHus 00IceH 001a0ams COBMECUMOCTIbIO
C PA3TUYHBIMU RPOSPAMMUPYEMBIMU KOHMPOIEPAMU C
nomowsio unmepgpeiicos - 1-wire TTL, UART, 12C, SPI,
[Ethernet. MoOyns mexHuueckoeo 3peHus 00JIHCeH
0becneuugamo 6bINOIHEHUE 6CEX USMEPEHULL U BbIYUCICHUL
nocpedcmeom coOCmMBEHHbIX BbIYUCUMETbHBIX
603MOANCHOCIEN BCMPOEHN020 MUKponpoyeccopa. Mooy
mexnuuecko2o 3penus 0oadicer 001a0anms GO3MONCHOCHBIO
KOMMYHUKAYUU C AHATIOZUYHBIMU MOOYISIMU HOCPEOCMEOM
wuHbl Ha baze NOCIe008amMeNbHO20 Uunmepgelica ¢ Yeivio
OanvHeliulell nepedauu pe3yabmamos usmeperull 2pynnvl
Wmodynel na ynpasnaouee GblUCIUMENbHOE YCMPOUCMEO,

nookmouennoe k dannou wiurne. Modyis mexnHuyeckoeo
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BpeHus 00cer 0becneyusams HACMPOUKU PEHCUMO8
pabomol - HACMPOUKY IKChO3UYUL, baranca 6enozo,
YY6eMOPAZHOCMHBIX COCMABNAIOWUX, NIOWAOU
0OHapycugaemotl 001acmu U300paAXceHUs, OKpPy10Cmu
0OHapycusaemoll 06aacmu U300paANCenUs, NOJI0NHCeHUe
0OHapyicugaemvix obracmet OMHOCUMENbHO Opye Opyad,
Mawunnoe 06yuenue napamempos HeupoHHbIX cemet OJis
0OHapydcenuss 06vbeKmos, Popmy u 3aK00UPOBaHHbIE
BHauenus 0OHApYIHCUBaeMbIX Mapkepos muna Aruco,
pasmepul 0OHAPYIHCUBAEMBIX OKPYIHCHOCTHEN, KAOPAMOE U
Impey2obHUKOS, NAPAMEMPO8 KOHMPACMHOCTNU, PA3MEPOS,
KpUBU3HYBL U NONOJICEHUA pacno3Hasaemvlx aunuti. Habop
0o1fCcer 0becneyusams 03MOACHOCHL PA3PAbOMKU MOOeNU
WmobunvrHo2o poboma, ynpasisemoui 8 FPV-pescume
nocpedcmeom npoepammHo2o obecneyerus O
nepcoHanbHO20 KOMNbIOMEPA U MOOUTLHBIX YCIMPOUCME HA
baze OC Android unu 10S, obecneuusaroujeco
BO3MOICHOCTG YNPAGLEHUS MOOUNLHBIM POOOMOM U
6CMPOEHHBIM MAHUNYAMOPOM NOCPEOCMEOM SPAPUUECKO20
unmepdetica, sxnouaowum 6 cebs Habop KHONOK u
nepexiouamenet, 0AHCOUCMUK, 001ACMb 0151 OMOOPAdIceHUs
suoeo. Habop oonsxcen obecneuusams 603MOHCHOCT
U3yueHUus 0CHO8 paspabomKy NPOZPAMMHBIX U ANNAPAMHBIX
KOMNIEKCO8 UHIICEHEPHBIX CUCHEM, peuleHull 8 chepe
"Humepnem eewetl”, a makoice pewieHuil 8 001acmu
pobOmomexHuKu, UCKyCCmeeHHo20 UHMenleKma u
Wawunnozo 0byuenus. B cocmag Habopa 0012cHO 6x00ums
nocobue no uzyuenuro 0CHO8 INEKMPOHUKYU U CXEMOTMEXHUKU,
pewenuil 6 chepe "Hnmepuem sewgenr”, pazpabomxu u
npomomunupoganuto mooeneti pobomos. B cocmas nabopa
OOIHCHO 8XOOUMB NOCOOUE NO UZYUEHUIO OCHO8 PA3PAOOMKIL
cucmem mexHu4ecKo20 3peHuUsl U D1eMeHMOo8
UCKyCCmBenH020 uHmenieKma.

Obpaszosamenviblil
KOHCIMPYKIMOp 0711
npaxmuxu 6104HO20
npocpamMmuposanusi
KOMIIIEKMOM OAmMYUKO8

IPobomomexnuyeckuti Habop npeoHasHawen 0is usyieHus
0CH08 pobomomexnuku, demarnei, Y3108 U MEXAHU3MO8,
HE0OX00UMbBIX O/ CO30AHUSL POOOMOMEXHUUECKUX
vempotcme. Habop npedcmagnsem codoul Komniekm
CMPYKMYPHBIX 2]IeMEHMO8, COCOUHUMENbHBIX INEMEHMO8 U
baexmpomexnuyeckux Komnonenmos. Habop nosgonsem
npPOBOOUMb IKCHEPUMEHMbL RO NpeoMemy Pu3uKa,
co30asamo U npoSPamMmMupo8amsy cooupaemvle MOOeIU, U3
KOMNOHEHMO08, 8X00AWUX 8 €20 COCMAS, pabouue MOOelu
WMOOUILHBIX U CIAYUOHAPHBIX POOOMOMEXHUYECKUX
yCmpoticme ¢ agmomamusupo8anHbiM YNpAasileHuem, 8 mom
uuCe HA KONECHOM U 2YCEHUYHOM X00Y, d MAKICe
KOHCIPYKYULL, OCHOBAHHBIX HA UCTIONb30BAHUU PA3TUYHBIX
61008 nepeday (6 Mmom Yucie YepeauHvix U 3y0uamolx) a
maroice pviuazos. Bcmpoennvle becnposoonvle cemegule
pewenust (Wi-Fi u Bluetooth), éozmooichocms unmezpayuu ¢
becniamuvim obnaunvim 110, obecneyusaom 03MOICHOCMb
MPAKMULECKO20 U3YHeHUs. MEeXHOL02UL UHMEPHEmMA 6euell U
oCcHO8 uckyccmeennoeo unmeinnekma. Obecnewusaemcs
603MOXCHOCTb 00bEOUHEHUsL HECKOJILKUX POOOMO8,
COOPaHHBIX U3 NOOOOHBIX HADOPOS, 8 2PYANBL C CEMEBGbIM
63aumooeticmsuem. IIpedycmompena onyuonaibHas
603MOANCHOCTL PACULUPEHUST OONOLHUMETbHBIMU
KoMROHeHmamu (e 8X00AUUMU 8 CIAHOAPMHYIO
KoMNIeKmayuio), NO36ONAIOWUMU U3YUAMb MEXHUYECKOe
Bpenue u npomvluLieHHyo pobomomexuuxy. Ilpeoycmompena
803MONCHOCIB pabombl HADOPA € OONONHUMELHBIMU

13.00
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06naunvimu cepsucamu. IIpedycmompenvlt MUHUMYM 084
npocpamMmupyemvix KOHMpPOLIEPAd 6 NIACTUKOGLIX KOPNYCAX,
MO360SIOUWUX OOHOBPEMEHHO CO30a6amb 2 6apUAHMA
PO6OMOG pa3IUYHO20 HAZHAYEHUS], UMEIOWUX 803MONCHOCHLL
pabomul Kax 6 NOMOKOBOM pedicume, max u aAGMmoOHOMHO,
MO36ONSIOWUX Peanu3068amb 0OyYeHUe NPOSPAMMUPOBAHUIO 6
HeCKONbKUX Cpedax paspabomKu Ha pa3IUYHbIX SI3bIKAX (K
npumepy, 6 cpeoax Mblock, Arduino IDE, na sizvikax Scratch,
C, Python, micro Python). Kax munumym oOun u3
KOHMPOINEPO8 UMeen 8CIMPOEHHYIO0 ONEePaAYUOHHYIO
cucmemy, scmpoenuvie Wi-Fi u Bluetooth, nopm ons
nooKIOUeHUs NOCIE008AMENBHO COCOUHACMBIX GHEUIHUX
vempoticme (He menee 20 00HO8PEMEHHO NOOKIOHAEMBIX
vempoticma). Kak munumym 0OuH u3 KORMpOLIepo8 umeem
603MOANCHOCTI 0OHOBPEMEHHOU 3aNUcU He MeHee 8
MPOSPAMM, € 8OZMONCHOCIBIO NEPEKTIOUEHUSL MENCOY HUMUL.
[Kax munumym 0OuH u3 KOHMpPOILIEePO8 uMeen
nonnoysemmuutii oucniueii (IPS), nozsonsiowuil 6b1600umv
Oarnubie ¢ 0amuuKkos 6 sude maodauy u epapurKos, a maxxice
co30asams 6cmpoenHbie 6 KOHMPOJLIEDP UAEOUSPbI.
[Konuyecmeo ceHcopos u UCnOIHUMENIbHbIX YCMPOCMSE,
BCTPOEHHBIX 8 OOUH U3 KOHMPOILIEPO8, - He MeHee 10 wm.
Obwee Koruuecmeso snemenmos 6 Habope we menee 400 wm.,
6 mom uucie nookmouaemvle Mooyau: - Bluetooth mooynw, -
080UHOU OAMYUK TUHUY, - YIbIMPA3EYKOBOU OAMYUK
paccmosinus, - damuux ysema, - OamyuK KacaHusl
baexmpomexanuyeckuil, - IR MoOyb, - MOMOP NOCMOSAHHO20
moxa ¢ pedykmopom — He menee 2 wim., - cepeonpusoo, -
nyrem oucmanyuonnozo ynpasnenus IR. Habop oomicen
ObIMb YKOMNLEKMOBAH AKKYMYJISIMOPHbIMU OAmMapesimu.

I Ipoepammnoe obecneuenue, Ucnoibsyemoe Os
npocpamMmuposanus cooupaemvix pobomomexHu4ecKux
Wooeneil u ycmpoticma, 00ANCHO ObiMb 0OCMYNHO 05
becniammnozo ckavusanus uz cemu Mumepnem u
nocnedyroue2o ucnoab308aHus.

\Komniexm nocyowvt u
obopyoosanus ons
VueHUYecKux onbimog
(xumus, usuka,
buonocus)

Munumanvnoiid komniexkm: Lllmamug nabopamophwiil
wumuueckuti Habop uawex Illempu Habop uncmpymenmos
npenaposanvhvix Jlodcka ons coicuzanus eewgecms Cmynka ¢
necmom banku 0na xpanenusi meepovix peakmugog CKasiHKu
013 pacmeopog peakmusos Habop npobupok [Ipubop ons
nonyuenus easos Cnupmoseka rabopamopuas I oprouee ona
cnupmogxku Qunvmposanvnas 6ymaea (Qurempeot) [larouxka
cmexaannas Yawka evinapusamenvrasn Llununop meprulii
\Boponka cmexaannas Cmakan cmekaannvii I azoomeoounas
mpybra

2.00

Obopyodosanue s
OemoHcmpayuu onvimos

(usuka)

Munumanvroii komniexm: Lllmamue demoncmpayuonusiil
Cmonuk noovemmubvill lcmounuk nocmosHHozo u
nepemennozo nanpsicenus Manomemp HcuoKoCmHou
Oemoncmpayuonnlli Kamepmonvi Ha pe30HaHCHOM AujuKe
\Hacoc saxkyymuulii ¢ anexmponpusooom Tapenka 6axyymHas
co 360nkom Bedepro Apxumeoa Oznueo 6o30ywnoe Ipubop
011 OemoHcmpayuu 0asnerust 8 scuokocmu Ipubop ons
Oemoncmpayuu ammocgheproeo dasienus (mazoebypeckue
noaywapus) Habop men pasnozo ob6vema Habop men pagnotu
wmaccor Cocyowr coobwarowuecsa Tpyoka Hotomona [Llap
Iackana lap ¢ konvyom Luaunoper cunyogeie co cmpy20m
[ Ipubop Jlenya Mazcnum 0y2000pasHuvlil 0eMOHCMPAYUOHHBIL
IMaenum nonocoeou demoncmpayuonnwviil (napa) Cmpenxu
Wmaenumnsie na wmamueax Habop demoncmpayuonnbiil

"Onexmpocmamuka" (anexkmpockonvt (2 wm.), cynman (2

3.00
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wm.), nanouKa CMeKIAHHAA, NANOYKA DOOHUMOBAs,
wimamuesl uzonupyrowue (2 wm.)) Mawuna snexkmpoghopras
\Komnnexm nposodos (16 wm.)

Ob6opyoosanue 04
Oemoncmpayuu onvimos
(xumust)

Munumanvuwiti komnaekm: Cmoauk noovemuvii LlImamue
Oemoncmpayuonusiti Habop onsa anekmponusa
Oemoncmpayuonusiil IIpubop 04 onvimos no xumui ¢
baekmpuyeckum mokom (nabopamopuwiii) Ipubop onsa
nonyuenus easoe Cmynka ¢ necmuxom Komniexm
mepmomempos

3.00

\Habop OI'D/ETD
(dusuxa)

IHabop cocmoum u3 7 KOMRIEKmMos u npeoHasHayet s
6INOIHEHUS] IKCHEPUMEHTNATbHBIX 3A0AHUTL
eocy0apcmeeHnou Umo2o8ol ammecmayuy no
06pazosamenbHbIM NPOSPAMMAM OCHOBHO20 00Uje20
06pazosanus 8 hopme 0OCHOBHO20 20CYIAPCMBEHHO20
brzamena (OI'3) no pusuxe Cocmas komniexma Nel :
[.Becvl anexmponnble 2. H3mepumenvhblil YuiuHop
(mensypka) 3.Cmaxan 4. [Junamomemp nianwemusie

5. Vnaxoska ¢ nosapennoii convro 6.Ilanouxa (nodxcka) ons
nepemewusanus, niacmuxosasn 7.L{ununoper 8. Humo
Cocmag komnaexma Ne2: 1.[lImamue nabopamopHulii ¢
Oeparcamenamu 2.JJunamomempol 4.11pyorcunvt 6.1 py3v

8. Junetixa. Munnumemposoe denenue 9. Tpancnopmup.
Muniumemposoe oenenue 10.bpycok ¢ KproUKoM u HUMBIO.
1 1.Hanpasnsaiowas Cocmag komniexkma Ne3: 1.Ucmounux
numanus NocmosiHHo20 moka 2. Bonemmemp
08yxnpedenvublil 3. Amnepmemp 08yxnpeoevibiil

4. Pesucmopwt 5.Habop npogonounvix pesucmopos pls,
6./lamnouka 7.Ilepemennviii pesucmop (peocmam), 9.Kmou
015 pa3MbIKaHUA U 3AMbIKAHUS 3JIeKMPU4ecKoll yenu.
Cocmag komnnexkma Ne4: 1. Hcmounux numanus
nocmosannozo moka 2.Cobuparowue runzvl 3. Pacceusarowas
iunza 4.Jluneiika 5.Oxpan 6. Hanpasnsarowas (onmuyeckas
ckambs) 7.0ceemumens 8.1l[enesas ouagppasma ¢ 00HOuU
wenvio 9. Honyyunundp 10.1lnanwem na niomuom aucme ¢
kpyeosvim mpancnopmupom 11.Coedunumenvhuiii npo8oo
Cocmag komniexma Ne5: 1.Cexkynoomep 31eKmMpoHHbLIL C
Oamuuxamu 2. Hanpasnsrowas co wkanou, 4.11Imamue ¢
Kpennenuem 01 HaKioHHOU niockocmu 5. Tpancnopmup

0. Humsamnou Massmuux ¢ 2py30m ¢ RyCKOGbLM MASHUMOM U C
603MOXCHOCIbIO USMeHeHUs OuHbl Humu 7.1 py3vl

8. Ipyorcunavt 9.Mepuas nenma Cocmas komniekma Ne6:
1. [LImamue nrabopamopHnulii ¢ depxcamenamu 2. Poiuae

3. bnoxu 4. Humo 5.1 py3vl 6./Junamomemp 7.Jluneiixa

8. Tpancnopmup Cocmas xomnaexma Ne7: 1.Karopumemp
2. Tepmomemp 3.Becvl snexmponnvie 4. zmepumenvibiii
yuaunop (menzypka) 5. Lurunop cmanvhoi na Humu

6. L{unundp ariomunuesvlill Ha HUmu

10.00

\Habop OI'D/ETD (xumust)

B Habop exoosam gecvl 1abopamophwie snexmponivie 200 2,
cnupmoexa 1abopamopHas, 60pOHKA KOHUYECKAs, NAN0UKA
cmexaannas, npooupka I1X-14 (10 wmyk), cmaxan 8vicoxuii
c Hocuxom BH-50 ¢ memxoii (2 wumyku), yununop
usmepumenvruil 2-50-2 (cmexnaunelil, ¢ npumepmou
Kpbiwkotl), wmamue 015 npodbupok Ha 10 2né3o, 3axcum
npobupounblll, wnamenvb-nodiceyxa (3 wmyxu), Habop
(h1aKoHO6 0151 XpaHeHUst pACmEOPO8 U PeaKmugos (0ovem
pnaxona 100 mn - 5 komniexmos no 6 wimyk, oovem
naxona 30 mn - 10 komniexkmos no 6 wWmyk), yururop
usmepumenvrulil ¢ Hocuxom 1-500 (2 wmyxu), cmaxan
ebicokuit 500 mn (3 wmyxu), Habop epuieti 0151 MbIMbs

nocyowl (epu 015 Mbimbsl NPOOUPOK - 3 wmyKu, eput 01s

4.00
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Wobtmost Koo - 3 wmyku), xaram 6enviii x/0 (2 wmyxu),
nepuamKu pesuHosvle Xumuyeckue cmoukue (2 wimyxu), ouxu
Bawumnsie, punvmpul Oymasicusie (100 wmyk), eoprouee ons
cnupmogok (0,33 ). B cocmas nabop éxooam peakmugvl.
AFOMUHUIL, HCene30, CONAHAS KUCIOMA, MEMUTOPAHILC,
penongpmaneun, ammuax, nepokcuo 6000pooa, HUMpam
cepebpa u Opyeue; 8 obujetl croxcnocmu - 44 pazauunoix
Gelyecma, UCnonbL3yemvlx 01 COCMABIeHUs. KOMNAEKMO8
peaxmueos npu npogedeHut SK3aAMeHAYUOHHBIX
DKCNEpUMEHMOo8 no Kypcy WKOIbHOU XUMUU.

IMukpockon yugpogotl

Tun muxpockona: buonoeuveckuii Hacaoxa mukpockona:
Wmonoxynapuaa Hasnavenue: nabopamopuwiti Memoo
uccredosanus: ceemnoe nore Mamepuan onmuxu:
onmuueckoe cmekio Yeenuuenue mukpockona, kpam: 64 —
1280 Oxyaspor: WF16x Obwvexmussi: 4x, 10x, 40xs
(noonpyoicunennwiii) Pegonveepras conoska: Ha 3
obvexmusa Tun nodceemki: 3epKaL0 UL C8emMOOU0O
\Pacnonooicenue nooceemku: 6epxmsasa u Hudichas Mamepuan
kopnyca: memann Ilpeomemuswiti cmonux, mm: 90 Hemounuk
numanus: 220 B/50 I'y Yucno meeanukcenei: 1

8.00

(L [upposas nabopamopus
no sxonozuu

Obecneuusaem npogedenue yuebHo20 IKOI0SUHECKO20
WoHumopuHea uncmpymenmanvubiMu memooamu. Habop
mpumMensemcs npu usyyeHuu IKOI02UU, OUOL02UU, XUMUL,
eeocpaghuu u npupodoeedenus, a maxoice s
UHOUBUOYATILHBIX UCCIEO08AHUSL U NPOEKMHOU
OesmenbHoCmu WKoIbHuKos. Komniexkmayus:
Ibecnpo8oOHOl MyTbMUOAMYUK NO IKOAOSULECKOMY
WoHumopuney ¢ 8-10 6cmpoenuviMu damyuxamu.: Jamuux
Humpam-uoros Jamuuk xaopuo-uonog Jamuuk pH c
Ouanazonom uzmepernus He yoice uem om 0 0o 14 pH Jlamuux
enadicnocmu ¢ ouanasonom usmepenus 0...100% Jamuux
0ceeweHHOCMU ¢ OUANA30HOM U3MepeHUsl He Yce yem om ()
00 180000 ax JJamuux memnepamypsi ¢ OUAna3oHoM
usmepenus ne yoice yuem om -20 0o +140°C Jlamuux
DIeKMPONPOBOOUMOCIU C OUANAZOHAMU USMEPEHUS HE Ve
uem om 0 0o 200 mxCm; om 0 0o 2000 mxCm; om 0 oo 20000,
wmxCm [lamyux memnepamypul oxpyacaroujeti cpeowvl ¢
Ouanazonom usmepernus He yice yuem om -20 0o +50°C
OmoenvHblie OamyuKy u MyITbmudamuuxu: /Jamuux 36yka ¢
dyHKYUel UHMe2pUPOBAHUsL C OUANA30HOM USMEPEHUS
uacmom ne menee yem om 50 I'y 0o 8 kl'y, Jamuux
6I1AJICHOCU NOYBbL C OUANAZOHOM U3MEPEHUs. He Yiice YeM
om 0 0o 50% [amuux oxucu yerepooa ¢ OuanasoHom
usmepenust ne yorce yuem om 0 oo 1000 ppm Mynvmudamuux
onmMuYecKol NIOMHOCIU U MYMHOCIU CO 86CMPOEHHbIMU
Oamuuxamu. /Jamuux onmuyuecxou niomuocmu 470 um ¢
Ouanazonom usmepenus om 0 0o 2 D Jlamyux onmuueckou
naomnocmu 525 Hm ¢ ouanazonom uzmepernust om () 0o 2 D
VIiamuux onmuueckou naiomuocmu 630 Hm ¢ ouanazonom
usmepenusi om 0 0o 2 D Jlamuux mymnocmu pacmeopos ¢
Ouanasonom usmepenusi om 0 00 200 NTU Axceccyapbi:
Kabenv USB coedunumenvuuiii (2 wm.) 3apaouoe
yempoticmeo ¢ kabearem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Cmepoicensv 01 3aKpenienus 0am4uKos 6
wmamuse Kpamkoe pykosoOcmeo no s3kcniyamayuu
yugposou rabopamopuu Ilpoepammuoe obecneyenue
IMemoouueckue pexomenoayuu ne menee 20 pabom
Vnakoerxa Hanuuue pycckosazpiyno2o catma noooepicKu,
Hanuuue 810eopoIUKO8.

2.00

\Lugposas nabopamopus

Obecneuusaem npogedeHue UcCied08anusl no

1.00
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n/n

HanmeHnoBanue
obdopynosanus (PBIIO)

KpaTkue npuMepHbIe TeXHHYECKHEe XapaAKTEPHCTHKH
(PBIIO)

Eaxnnunna
H3MepeHust

KoanuecTrBo

no guzuonozuu
(npogunvHblll yposeHs)

DYHKYUOHUPOBANUIO YeN08EHeCKO20 OP2AHUSMA.
[Komnnexmayua: Becnpogoonotl mynemuoamyux no
usuonozuu ¢ 5-10 6cmpoennbiMu damyuxkamu. Jlamuux
lapmepuanvrozo dasnenus (0...250 mm pm. cm.) Jamyux
nyrvca ¢ ouanazoHom usmeperus He yxce yem om 30 0o 200
vo/mun Jamuux memnepamypsl meaa ¢ OUuanazoHom
usmepenus ne yxce yem om +25 0o +40°C Jlamuux
Hacmomsl ObIXAHUA C OUANAZOHOM USMEPEHUS He Yiice YeM
om 0 0o 100 yuknos/mun [Jamuuk ycropenus ¢
moxazamenamu £2 g; +4 g; £8 g Omodenvrvie ycmpoiicmea:
Viamuux OKI ¢ duanazonom usmepenust ne yace uem om -300
00 +300 mB) [Jamuuk cunomep ¢ OuanazoHom usMepers He
yorce wem om 0 0o 40 H JJamuuk oceewennocmu ¢
Ouanasonom usmepenus He yoce wem om 0 0o 180000 ax
Ukceccyapel: Kabeno USB coedunumenvubiii 3apsonoe
vempoticmeo c kabenrem miniUSB USB Adanmep Bluetooth
4.1 Low Energy Kpamkoe pyko8oocmeo no sKChiyamayuu
yugposou nabopamopuu I[Ipoepammuoe obecneuenue
IMemoouueckue pexomendayuu ne meree 20 pabom Hanuuue
pyccrosa3biyHo20 catima noododepaicku Hanuuue
6UO0E0PONUKOS.

HanmenoBaHue pazaena:
"KomnbroTepHoe
obopymoBanue"

IMuozcogyukyuonarbroe
lyempoticmeo (npunmep,
ckanep, konup)

Tun ycmpoiicmea: Mnozoghynxyuonanonoe ycmpoucmeo
(M®Y), [[eemnocms newamsw: yepno-oenas, Texnonoeus
neyamu: snexmpoepagpuueckas (nazepHas, c6emoouooHas),
Dopmam neyamu: ne menee A4; Tun cxanupoeanus:
npomsicHbLl/naanwemnblil, Bosmooicnocms ckanuposanus
6 popmamax: He menee A4; Cnocob nooxnouenus: LAN,
Wi-Fi, USB

6.00

\Hoymoyx

Dopm-pakmop: Hoymoyk, Paszmep ouazonanu: we meHee
15.6 oroumos; Paspewenue sxpana: Full HD, Quad HD unu
Ultra HD; O6wuii 06vem ycmanogienHot onepamueHoi
namamu: ne menee 8 I'oaiim; MaxcumanvHolil 0owul
nodoeporcusaemulii 00veM ONepamuHOll NAMAMU. He MeHee
16 I'6atim; O6vem SSD naxonumena: ne menee 240 I'6avim;
\becnpogoonas ceasw.: Wi-Fi; Konuuecmeo ecmpoennbix 6
kopnyc nopmoe USB: ne menee 2, uz komopuix He menee I
Ooaoicno 6vime USB eéepcuu ne nuoice 3.0, Paspewenue 830-
kamepol, Mnukcens: ne menee 0.3; Bcmpoenmviii MUKpogoH,
IKnaguamypa ¢ packniaokot u MapKupoKou Kiasuu
OWERTY/HI][YKEH; IToddepaicka cmandapmos
becnposoonoii ceszu: 802.11a/b/gInlac;

I IpousgooumensHocms npoyeccopa (3Haverue nokazameins
«CPU Mark» no mecmy «Laptop & Portable CPU
\Perfomancey http.//www.cpubenchmark.net/laptop.html): ne
wmenee 5000 eounuy, Hanuuue manunynamopa mviib 8
Komnaexme: 0a;, YCcmanoeienHas OnepayuorHHas cucmema ¢
epaguueckum norv306amenbCKum unmepgeticom, ceeoenus
0 KOMOPOM GKIIHOUEHBL 8 €OUHbIL PeeCmp POCCULICKUX
npozpamm Oisi 2NeKMPOHHBIX BbIYUCTUMETbHBIX MAUWIUH U 0a3
Oanubix, YcmanoseneHHblil naKkem 0QuUcHO20 RPOSPAMMHO0
0becneuenus, cCOBMeCMUMO20 ¢ YCMAHOBIEHHOU
OnepayuoHHON CUCEMOl, C8e0eHUSL 0 KOMOPOM BKIIOUEHbL 8
eOUHBLIL peecmp POCCUTICKUX RPOSPAMM OJist JIeKIMPOHHBIX

BBIUUCTUMENLHBIX MAUWUH U 643 OAHHBIX.

13.00
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