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YTBEPXIEHO
IIPUKA30M MHUHUCTEPCTBA 00pa30BaHus,

HAayKHU U MOHOI[G)KHOﬁ IIOJIMTUKH

Hwxkeropoackoit o6aactu

oT Ne

HNHppacTpyKTypHBIHA JTHCT

n/n

HaumenoBanue o6opynosanus (PBIIO)

Kparkue npumepHbie TexHuueckne xapaktepuctuku (PBITIO)

Ennnnna
HM3MepeHus

KosimuecTBO

HaumenoBanue nanpasJienusi: ""bazosasn (o6azamenvuan uacmsp)"

HaumeHnoBanue pazgena:
"EcTecTBeHHOHAYYHasl HANIPABJICHHOCTH"

ugpposas nabopamopus no ¢usuxe
(yuenuueckas)

Obecneyusaem binoHe e IKCNEPUMEHMO8 ho memam Kypca @usuku. Komnaexmayus: becnpogoonoil
Wynemuoamyux no gusuxe c 6-10 6cmpoennvimu oamyuxamu.: L{ugpoesoti damuux memnepamypel ¢ OuanazoHom
usmepenus ve yace yem om -20 0o 120C Lugpposoii oamuux abconrromuoeo 0aeieHus ¢ OUana3oHoM UsmepeHus
He yorce uem om 0 0o 500 klla [Jamuuk macnumHnoz2o nois ¢ Ouanasonom uzmepenus He yoice wem om -80 do 80
T [Jamuuk Hanpsdcenus ¢ OUana3oHamu usmepeHus He yice yem om -2 0o +2B; om -5 0o +5B; om -10 do
+10B; om -15 0o +15B [amuuk moka ue yyce uem om -1 0o +1A4 JJamuux akcenrepomemp ¢ nokazamenimu He
menee uem: £2 g; +4 g; +8 g Omoenvrvie ycmpoticmsa: USB ocyunioepagh ne menee 2 kanana, +/-10 B
Uxceccyapor: Kabenv USB coeounumenvhuiii 3apsionoe ycmpoticmeo ¢ kabenem miniUSB USB Aoanmep
\Bluetooth 4.1 Low Energy Koncmpykmop 015 nposedenust okcnepumenmos Kpamxkoe pykosoocmaeo no
brcnayamayuu yugposoil rabopamopuu I[lpoepammuoe obecneuenue Memoouueckue pexomenoayuu (40 pabom)
\Hanuyue pyccrosasviunozo cavma noodepaicku Hanuuue 6udeoponuxos.

117.00

ugppposas nabopamopus no xumuu
(yuenuueckas)

Obecneyusaem evinomenue 1a00PAMOPHLIX pAOOM RO XUMUU HA YPOKAX 8 OCHOBHOU WKOe U NPOEeKMHO-
Lccnedosamenvckoll desmenvuocmu yyawuxcs. Komnnexmayus: becnpogoonou myremuoamyuux no xumuu ¢ 3-
W ecmpoennbimu oamyuuxamu. JJamuux pH ¢ ouanazonom usmepenus ne yoice yem om ) oo 14 pH Jlamuux
aexmponposooumocmu ¢ ouanazonamu usmepenus He yoice uem om 0 00 200 mxCm; om 0 0o 2000 mxCm; om 0
00 20000 mxCwm [lamuux memnepamypsi ¢ 0uanazoHom usmepenus He yoice wem om -20 0o +140C Omoenvhubie
Oamuuxu: [Jamyux onmuueckoui niomuocmu 525 nm Axceccyapul: Kabenv USB coedunumenvhulii 3apsonoe
yempoticmeo ¢ kabenem miniUSB USB Aoanmep Bluetooth 4.1 Low Energy Kpamxoe pykoeoocmego no
orcnyamayuu yugposou rabopamopuu Habop nabopamopnoii ocnacmxu Ilpoepammmnoe obecneuenue
IMemoouueckue pexomenoayuu ne menee 40 pabom Hanuuue pycckoszviunoeo catima nodoepoicku Hanuuue
610COPONUKOS.

117.00

[{ugposas rabopamopus no b6uosocuu
(yuenuyeckast)

Obecneuusaem evinoanenue 1a00pamopHvlx pabom Ha YpoKax no 6uoso2ul 8 0CHOGHOU WIKOLE U NPOEKMHO-
Lccredosamenvckoll desmenvhocmu yyawuxcs. Komniexmayus: becnpogoonou mynemuoamyux no 6uoaouu ¢
5-10 6cmpoennbiMu oamyuuxamu: Jfamuux enaxcnocmu ¢ ouanasonom usmeperus 0...100% Jlamuux
0ceeweHHoCmuU ¢ OUanazoHom usmepenus ne yaice wem om 0 0o 180000 ax Jamyux pH ¢ ouanazonom usmepenus

e yoce wem om 0 0o 14 pH Jlamuux memnepamypsi ¢ ouanazonom uzmepenus ne yoice yem om -20 0o +140C

117.00




n/n

HaumenoBanue obopynosanus (PBIIO)

Kparkue npuMepHble TexHuueckue xapakrepucruku (PBIIO)

Eannuna
H3MepeHus

IKosinuecTBO

V]amuux memnepamypel OKpysHcaioufell cpeosl ¢ OUanasoHom uzmepenus He yoce wem om -20 oo +40C
Urceccyapul: 3apaonoe yempoticmeo ¢ kaberem miniUSB USB Aoanmep Bluetooth 4.1 Low Energy Kpamxkoe
PYKo800CmE0 Nno sKchAyamayuu yugdposot rabopamopuu L{ugpposas sudeoxkamepa c memaiiuyeckum
wmamueom, paspeutenue ne menee 0,3 Mnuxc Ipoepammnoe obecneuenue Memoouueckue pexomenoayuu He
wmenee 30 pabom Ynaxoexa Hanuuue pycckoa3uiuno20 caiima no00epicKu, Hanuyue su0eopoIuKos

HaumenoBanue pazaena: "KomnbrorepHoe
o0opynoBaHue"

MY (npunmep, cxanep, konup)

Tun yempoiicmea.: Muoeogynxyuonanvruoe ycmpoticmeo (M®Y); Lleemnocmo newams: uepno -oenas;
Texnonoeus neuamu. snexmpoepaguyeckas (1azepras, ceemoouoonas); @opmam newamu: ne menee A4; Tun
CKAHUPOBAHUSL: NPOMANCHBLI/NIAHUemHbLI, Bozmooxcnocms ckanuposanus 6 popmamax: ne menee A4; Cnocob
nooxmouenus: LAN, Wi -Fi, USB

39.00

\Hoymoyx

Dopm-pakmop: Hoymoyk,; Pazmep ouazonanu: ne menee 15.6 owiimos, Paspewenue sxpana: Full HD, Quad HD
wnu Ultra HD; Obwuii 06vem ycmanogieHHol onepamusHoii navamu. we menee 8 I'oaum,; Makcumanvroli
00wl noodepacuaemvlii 06vem onepamugHol namamu: He menee 16 I'oaum; Obvem SSD nakonumens. ne
wmenee 240 I'6atim,; Becnposoonas ceazv: Wi-Fi; Konuuecmgo ecmpoennuvix 6 kopnyc nopmos USB: ne menee 2,
13 Komopwix He menee 1 doaocno 6vime USB éepcuu ne nudice 3.0, Paspeuwierue 836-kamepul, Mnukcens: He
menee 0.3; Bempoennwiii mukpogon; Knaeuamypa c packnaoxoti u mapxupoexoii kiasuw QWERTY/UI]VKEH;
\[lo00eparcka cmanoapmos becnpogoonou ceszu: 802.11a/b/g/m/ac; IIpouzsodumenvrocms npoyeccopa
(3nauenue noxazamens « CPU Mark» no mecmy «Laptop & Portable CPU Perfomance»
hitp://www.cpubenchmark.net/laptop.html): ne menee 5000 edunuy, Haruuue manunyiimopa mvluib 8
Komnaekme: 0a; Ycmanoenennas onepayuontas cucmema ¢ epapuueckum noab308amerbCkuM uHmep@eicom,
CGe0eHUsl 0 KOMOPOM GKIIOUEHbL 6 eOUHbLI peecmp POCCUICKUX NPOZPAMM 05l INEKMPOHHBIX GbIYUCTUMENbHBIX
Wawiun u 6a3 0aHHbIX, Ycmarnoenennvill nakem 0QUCHO20 NPOSPAMMHOL0 0becneueHUs, COBMECMUMO20 C
yCmManoeenHot ONepayUOHHOL CUCMEMOT, C8e0eHUsI O KOMOPOM BKIIOUEHbL 8 OUHbLI peecmp POCCULICKUX
npocpamm 0 2NeKMPOHHBIX BLIYUCTUMENbHBIX MAWUH U A3 OAHHBIX.

117.00

HaunmenoBanue Hanpasjenusi: ""Jonoanumensvnoe obopyoosanue’

IHanmenoBanue pazaena: "KomnbroTepHoe
o0opynoBaHue"

HanmMenoBanue pasnena:
"TexHOJI0rnuecKas HalpaBJIEHHOCTD"

ObpaszoseamenvHblil HAOOP 05 U3YUeHUs
IMHO20KOMNOHEHMHbIX
pobomomexnuueckux cucmem u
MAHURYTSIYUOHHBIX POOOMOE

Obpazosamenvhblil HAOOP 00IHCeH ObIMb NPEOHA3HAYEH 01 U3YYeHUsE POOOMOMEXHUYECKUX MeXHOI02Ul, OCHO8
UHDOPMAYUOHHBIX MEXHOLO2UTL U MEXHOL02UT NPOMBIUIEHHOU A8GMOMAMU3AYUU, A MAKICE MEXHOL02UIL
npOMoOmMuUnUPOBanus U A0OUMUBHO20 Npoussodcmaa. B cocmas nabopa 00axicHvl 8X00UmMb KOMIIEKMyOwue u
ycmpoticmea, 0baadarowue KOHCMPYKMUGHOU, Annapamuol U NPOSPAMMHOL COBMECMUMOCHbIO Opye ¢ OPY2OM.
1) Komnaexm KoHCmMpyKMUSHbIX d1eMEeHMO8 U3 MEMAIAA U NAACIMUKA OJisl COOPKU MOOeell MaHUNYIAYUOHHBIX
[POOOMOG ¢ Y2n060U KUHEMAMUKOU, NIOCKONAPAaiienbHou Kunemamuxot, Delta -kunemamuxoti. 2)
[HumennexmyanbHulil cepeoMOOYIb C UHMESPUPOBAHHOU cUCmeMOU ynpaesienus - He menee 7uim. Cepeomooysb
Dos01cer 061a0amv UHMe2PUPOBAHHOU CUCIEMOT YNPasieHus, obecneuugaroueti 00pamHyIo ces3b Ul

KOHRMPOJlb napamempos - noJI0}HCeHue 6aid, CKopocnb 6paujerusl, HacpysKka npueoda, a makosce

121.00




n/n

HaumenoBanue obopynosanus (PBIIO)

Kparkue npuMepHble TexHuueckue xapakrepucruku (PBIIO)

Eannuna
H3MepeHus

IKosinuecTBO

0bOecneuugaroueli 03MOMCHOCHb NOCIE008AMENbHO20 NOOKIIOUEeHUS OpYe C OPY20M U YNPABIeHUs
CepBOMOOYIAMU RO NOCIEO08AMENLHOMY NOTYOVIIEKCHOMY ACUHXPOHHOMY unmepdeticy. 3)
\IPobomomexnuueckuli KOHmMpoiep, npedCmagianwuil cooou MoOyIbHOe YCMPOICMB0, 8Ktouaujee 8 ceds
0OHONIAMMHDBLL MUKPOKOMABIOMED 0I5l 8bINOJIHEHUS, CLOJNCHBIX BLIYUCTUMENbHBIXONEPAYU, nepudeputinblii
KOHmpoanep O YNPAGIeHUs GHEUWHUMU YCMPOUCBAMU U NAAMY PACWUPEHUsL 01 NOOKIOYEHUs BHEUHUX
lyempoticms. Mooyau pobomomexnuuecko2o KOHmpoJiepa 00ACHbL 001a0ams 0OHOBPEMEHHO
KOHCMPYKMUGHOU, annapamHoll u npoSPamMmHOll COBMECMUMOCmyio opye ¢ opyeom. Pobomomexnuueckuii
KOHmMpOIEp 00NHCEH YOOBNEMBOPAMG MEXHULECKUM XAPAKMEPUCMUKAM. KOI-60 S10ep 6CMPOEHHO20
lMukpokomnsromepa - ne meree 4, makmosas uacmoma s0pa - e menee 1,2 I'Ty, o6vem O3Y - ne menee 512
M6, nanuuue unmepdpeticos - SPI, I12C, 1-wire TTL, UART, PWM, yugposuvie - ne menee 16 wim u ananozogvle
nopmul - He MeHee 8 wm 011 NOOKNIOUEHUS. GHEUHUX YCMPOICIE, 6CMPOEHHbIIL MUKpoghon, a maxaice WiFi umu
\Bluetooth ons KommyHuKayuu co eHewiHUMU ycmpoticmeamu. Pobomomexnuueckuii konmpoinep 0ondxcen
0becneuusams 603MONCHOCHb NPOSPAMMUPOBAHUS C NOMOUbIO cpedcms a3vikog C/C++, Python u c60600HO
pacnpocmpansiemout cpedvt Arduino IDE, a makoice ynpagnenuss MoOeasimu poOOmMomexHu4ecKux cucmem ¢
nomowvio cpedvt ROS. 4) IIpoepammupyemblii koumpoanep - e menee lwm. I[Ipoepammupyemviii Konmpoiiep
Dosdicen npedcmasisims coO0U GbIYUCTUMENbHBIN MOOYIb, 00AA0AIOUIUM YUPDPOBLIMU NOPMAMU - He MeHee 8 Wm
U anano2oevimu nopmamu - He menee 16 wm, unmepgpeiicamu UART, I2C,SPI, TTL, a makoice mooyniem
becnposoonotl cesizu muna Bluetooth unu WiFi 0ns coz0anusi annapamno-npocpammHulX peueHuil u
""ymnoix/cmapm""-ycmpoticmes 0nst paspabomxu pewernui ""HUumepnem sewen"". 5) I[ama pacuupenus
npocpammupyemozo Konmpouiepa — ne menee lwm. [lnama pacuwupenus 00aicHa 0becneyusams 603MOICHOCHb
NOOKIIOUeHUS YHUBEPCATIbHO20 8bIMUCIUMENIbHO20 MOOYIA K cemu nocpedcmeom unmepgpetica Ethernet. [lnama
pacuupenus 00nHCHA 061adames NOPpMaM 6600A-6b1800A 0151 NOOKIIOYEHUsL YUPDPOBLIX U AHATIO208bIX
yempoticme — ne menee 40 wm, unmepgbetic SPI u 603M024cHOCTbIO NOOKIIOYEHUS 8HewHell Kapmbl namamu. 6)
IMoOyne mexnuuecko2o 3penus, npedcmasisiouuil coboll yCmpoucmeo Ha 6aze bl4UCIUMEeNbHO20
WMUKPOKOHMPOJLIEpa U UHMeSPUPOBAHHOU Kamepbl, 0becneyusarujee pacno3Hasanue npocmenuiux
1300padiceHUtina MOOYle 3a cuenm cOOCMBEHHBIX BbIYUCTUMENbHBIX 8O3MONCHOCMEel - He menee lwm; Mooy
mexHuyecko2o 3peHus 00xceH 0becneuu8ams 603MOHNCHOCb KOMMYHUKAYUU C AHATOUYHBIMU MOOYAAMU
nocpedcmeom wiuHbl Ha OAse NOCAIC008AMENbHO20 UHMEPECa ¢ Yelbio OalbHelulell nepedayu pe3yibmamos
UzMepenull epynnsvl MOOYaell Ha YNpasisiouee GulYUCIUMENIbHOe YCMPOUCME0, NOOKIIUeHHoe K OAHHOL wuHe.
IMooynb mexHuuecko2o 3peHust 00HceH 06ecneutu8amsp 603MONCHOCb OCYWECMESMb HACMPOUKY MOOYIsL
MexXHU1ecKo20 3peHust - HACMPOUKY IKCNO3uyul, baranca 6e1020, YeemMopPAIHOCMHBIX COCMABNAIOWUX, NIOWAOU
0OHapydCcUgaemoll 06acmu U300padicenus, OKpyeroCcmu 0OHAPYICUBAeMOl 001ACmU U300PANCEHUL, NOLONCEHUE
0OHapydcugaemvlx obracmeli OmHocumenbHo opye opyea. Mooyns mexHuuecko2o 3penus 00IICeH 0becneuusams
603MOJICHOCIb HACMPOUKU HA 0OHO8PeMeHHoe 0OHapydiceHue He MeHee 10 paziuuHbix 00UHOUHBIX 00BEKMO8 6
cexmope 0030pa, b0 He MeHee 5 COCMABHBIX 00BEKMO8, COCMOAUUX U3 He MeHee 3 PA3TUYHBIX SPAdUYEeCcKUX
npumumueos. Mooyib mexuuueckozo 3penus doaicen obradames scmpoennvimu unmepeticamu — USB, UART,
[-wire TTL, I2C, SPI 015 KoMMyHUKaQyUY CO BHEWHUMU NOOKTIOUAeMblMU ycmpoticmeamu. 7) B cocmas nabopa
00.121CHBL 6X00UMb YUDPOBLIE UHPOPMAYUOHHOCEHCOPHBIE MOOYIU, NpedCcmAasasaoujue coboll ycmpolucmea Ha

baze npoepammupyemoco KOHMpoIepa u usmepumenbHo2o snemenma. L{ugposou mooyv doadcen obradamn




n/n

HaumenoBanue obopynosanus (PBIIO)

Kparkue npuMepHble TexHuueckue xapakrepucruku (PBIIO)

Eannuna
H3MepeHus

IKosinuecTBO

6CIPOEHHBIM MUKPOKOHMPOIIEPOM (MaKmogas uacmoma - He mernee 16 MI'y, wuna oanuvix — He MeHee 8
\Kbaiim), unmepgeticamu 015 NoOKIIOHUeHUs K GHEWHUM YCMPOUCMEam. Yyu@possle 1 aHaio2osslie nopmel, 1-wire
TTL, pasvem muna RJ. LJughposoil modyns 0odicer 0becneyusams 603MOHCHOCTb KOMMYHUKAYUU C
AHATO2UYHBIMU MOOYIAMU HOCPEOCMBOM UWUHbL Ha Da3e nocIedosamenbHo2o unmepghetica ¢ yeavio oanvHelulell
nepeoauu pe3ynbmamos usmepenuti 2pynnvl Mooyiell Ha ynpasiaiouee SuINUCIUMenIbHOe YCMpoicmeo,
nookmouentHoe Kk 0aHHOU wiuHe. B cocmas Habopa 00NHCHO 6X00Uumb: Yu@Ppoeoil MoOyIb MAKMOBOUKHONKU — HE
Wmenee 3um, yugposoii MoOyIb c6emoouoda — He menee 3um, yu@dposou MoOYib KOHYEB020 NPEPbIeAmes — He
menee 3wum, yugposoii MoOdynb damuuxa ysema — He mernee lwm, yughpogou modyne RGB ceemooduooa — He
menee luum. 8) B cocmae nabopa 0ondcHbL 6X00Umb d1eMeHmbl 018 COOPKU 8AKYYMHO20 3AX8AMA: 8AKYYMHAA
npucocka — He menee luim, SneKMpPOMACHUMHbLIL KIANAH — He MeHee [uim, 8aKyyMHblll HAcoc — He Menee lum.
9) B cocmag Habopa 0ondicer 6x00ums y4ebHblll KOMIIEKM, 8KAYArwWull 8 ceds yuedbnoe nocodue, Habop
OUOTUOMEK MPEXMEPHBIX INEMEHMO8 01 NPOMOMUNUPOBAHU MOOeNel MAHUNYIAYUOHHBIX POOOMO8, a MAKJHCe
npocpammuoe obecneyenue 011 pabomul ¢ Habopom. [Ipoepammuoe obecneuenue 0oa*CHO 0becneuugams
MpexMePHYIO 8U3YATUZAYUIO MOOETU MAHUNYTAYUOHHO20 POOOMA (C Y2080, NIOCKONAPATNEbHOU U OeNbma-
Kunemamuxoti) 8 npoyecce pabomul, obecneuueams nOCmMpoerue nPoCcmpancmeeHHol MpaeKmopuL O8UHCEHUs.
UCHOTHUMENLHO20 MEXAHUSMA MAHUNYTAYUOHHO20 POOOMA, BO3MONMCHOCIb 3A0aHUA NOCIE008AMENLHOCTU
mouex 0151 NPOXoXHCOeHUs: Hepe3 HUX UCHOTHUMETLHO20 MEXAHUZMA MAHUNYAYUOHHO20 poboma. TIpoepammmnoe
0becneyenue 00NHCHO PYHKYUOHUPOBAMD, KAK 8 OMOETbHOCHU 8 8Ude CPeObl MOOETUPOBAHUSA, MAK U 8 PedCcUMe
WMonumopuHea 8 pearbHom epemeny npu NOOKIIOUEHUY MOOENU MAHUNYAAMOPA NOCPEOCEOM
pobomomexnuueckoeo koumpoanepa. Ipoepammuoe obecheuenue 00IHCHO 06eCneuus8amy 803MOANCHOCY
nocmpoenus epaghuxos 3a0aHHbIX U MEeKYUUX 0000UeHHBIX KOOPOUHA MAHURYIAYUOHHO20 poOoma, epapuros
BHAUeHUl cKopocmell U YCKOPeHUs, 2pAghuKos pacuemuulx 3Hauenul Haepysku. IIpoepammuoe obecneuenue
00I2CHO NO360JIAMb 3A0A8AMb NOCLE008AMENbHOCIb NEPEOBUNCEHUL MAHUNYAMOPA HOCPEOCMBOM HAOOPA
Komarno 6 bnoynozpaguueckom unmepgetice. Yuebnoe nocobue 00NHCHO COOEPACAMb MAMEPUATbL HO
paspabomxe mpexmepHvix Mooeell MOOUIbHBIX POOOMO8, MAHUNYIAYUOHHBIX POOOMOE C PASTUYHBIMU MUNAMU
KuHemamuxuy (yerno6as KUHeMamuKd, nA0CKO-NApaiienbHds Kunemamuka, oenvma-kurnemamura, SCARA unu
poruasicHan kunemamuxa, niamgopma Cmioapma u m.n.), UHCMPYKYUY NONPOEKMUPOSAHUI0 pOOOMO8,
UHCMPYKYUU U MEMOOUKU OCYUECMENeHUS UHHICEHEPHBIX PACHenO08 NPuU NPOEKMUpOSaHul (paciemyl HAepy3Ku u
WMoMenmos, pacuem MOWHOCMU NPUBOO08, pACyem NaApamempos KUHEMAMUKY U M.N.), UHCMPYKYUU no
paspabomxe cucmem ynpagieHus u NPOSPAMMHO20 obecnedenus 05 ynpasienus pobomamu, UHCHMPYKYUU u
Memoouku no paspabomxe cucmem ynpagienus ¢ INeMeHmamu UCKYCCMBEHHO20 UHMEeNNeKMA U MAUUHHO2O
oOyuenus."

Yemuipéxocegoul yuednbill pobom-
MaHUnyasamop ¢ MOOyIbHbIMU CMEHHbLMU
Hacaoxkamu

Yuebnwiti pobom -manunyisimop npeounaznaven 0us 0C60eHUs 00YUAIOUWUMUCS OCHO8 POOOMOMEXHUKU, OISl
10020MOGKYU 00YYAIOWUXCS K 6HEOPEHUIO U NOCIEOVIOWEMY UCTONbI0BAHUIO POOOMOE 8 NPOMBIULIEHHOM
npouseodcmee. Konuuecmeo oceii poboma manunynamopa - yemoipe. Ilepemewenue uncmpymenma 6
npocmpancmee no mpem 0cam O0IIUCHO YRPAGIAMbCS Wa208biMu Osueamenimu. Hanpsicenue numanus
wazoswvix 0sueameneti ve bonee 12 B. Cepgoosucamens uemeepmotil ocu 00J#CeH 0becneuusams Nosopom
uHCcmpymenma. Y201 nogopoma MaHunyisamopa Ha OCHO8AHUU 80KPY2 6epMUKANbHOU ocu He MeHee 180

epadycos. [{na onpedenenus noaioxceHus MaHunyiamopa npu n080pome 80Kpy2 8ePMUKANbHOU OCU 00AHCEH
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UCnONbL308aMbCS IHKOOED. Y201 nosopoma 3a0ne20 nieya manunyismopa we menee 90 epadycos. Yeon
nogopoma nepednezo niewa manunyisimopa e menee 100 epadycos. [lns onpedenenus nonojiceHust 3a0He2o0 u
nepeone2o NIeYMAHURYISMOPA 00JINHCEH UCHOTb308AMbCSL 2UPOCKON. Y201l ROGOPOMA NO 4emeepmotl OCU He
menee 180 epadycos. Jondcha Ovbimb 603MONCHOCIb OCHAUJCHUS CMEHHbIMU HACAOKAMU (Hanpumep, 0epicamed
Kapanoawia unu ghromacmepa, NPUCOCKA C CEPEOOBULATNENEM, MEXAHUUECKOE 3AX8ANHOE YCHPOUCMEO C
cepsodsucamenem, yecmpoucmeo Ois 1A3epHOll 2pasuposKu uiu ycmpoucmeso 01 3D-nevamu). Munumanvras
KOMNIeKMayusi CMEHHbIMU HACAOKAMU: NHeBMamu4eckull 3axeam (NpUcocka), Mexanuyeckuil 3axeam, Hacaoka
Oepoicamens 0151 KApaAHOAULA/MAPKEPa/PyyUKU, HACAOKA NEePeXxOOHUK OJist KPENACHUSL COBMECHUMBIX
KOHCMPYKMUBHLIX Oemainell U KOHCMPYKYull, HACAOKA 1A3epHOU 2pasuposku, Hacaoxka 3D-neuamu (0na pabomei
c nnacmuxom PLA ¢ ouamempom numu 1,75 mm). Jonoscen dvims ochawern cepsonpueodom 0is
NHEEMAMUYECKO20 U MEXAHUYECKO20 3aX6aMmOs, 00eCne usaiouUM 8PAujeHUe 3aX6A4UEeHHO20 00BEKmMa 60 8pems
nepemewenus, n0sopom nepemenjaemozo 00beKma 60Kpy2 6epmuKaibholl ocu. /s obecneuenus
DYHKYUOHUPOBAHUSL RHEEMAMUYECKO20 3AX6AMA QONNCEH OblMb OCHAUEH BCMPOEHHOU 8 KOPNYC MAHUNYISAMOPA
nomnotl. JJomicna 6vims 603MONCHOCHb NOOKIIOUEHUs OONOTHUMENbHbIX YCMPOUCME (Hanpumep,
mpancnopmepa, peavbca 05 hepemeujeHust poboma, Nyabma YnpagieHus munda OHCOUCMuUK, Kamepsbl MAUUHHO20
3pensl, ONMUYecKo2o0 0amyuKa, Mooyist 6ecnpo8ooH020 00Cmyna). Pobom-manunyisimop 0oaicen
0becneuusams nepemeujerue HACaoKu 8 NPOCMpPAnNCMee, AKMUBAYUIo HACAOKU, 603MONICHOCHb NOTYYEHUs
CUCHATI08 O KaMepbl U OAMHYUKO8, BO3MONCHOCMb YAPABIEHUs. OONOIHUMENbHbIMU yempoticmeamu. Mamepuan
Kopnyca — antomunui. Juamemp pabouetl 301l (be3 yuema HA8eCHO20 UHCMPYMEHMA U Yemeepmoll 0Cu) He
menee 350 mm. Humeppeiic nooxnouenus — USB. [onicen umems 603MONCHOCIb A8MOHOMHOU pabomsi u
sHewne2o ynpaeienus. /s 6HewHe20 ynpagieHust 00NiceH Oblmb npedycMompen nyibh, HOOKIOUAeMblll K
pobomy no Bluetooth. ¥Ynpasnarowuii konmpoanep oonsicer bvims cogmecmum co cpedoil Arduino.
Ynpaensiiowuil konmponiep cosmecmum co cpedoil nPoPAMMUPOSaHUAScratch u s1361KOM NPOSPAMMUPOBAHUSL
C. Hondicen obecneyusams nogopom no NepevbiM mpem OCIM 6 3A0AHHbIL Y20l U HA 3A0aHHbLI Y201, NOGOPOM O
uemeepmoll OCU HA 3a0AHHbLL Y20, 08udiceHue 6 Koopounamol X, Y, Z, nepemeujenue Ha 3a0aHHOe pACCMOsIHUe
no xoopounamam X, Y, Z, nepedauy 0anuvlx 0 meKyujem noA0NCEeHUU Y08, nepedayy OaHHbIX O MeKYUUX
KoopOunamax uncmpymenma. JJonicen noo0epicusams nepemeujenue 6 0eKapmoegblx KOOpOUHAmax u yeiax
nosopoma oceti, ¢ 3a0aHHOU CKOPOCMbIO U YCcKopeHuem. Tunvi nepemenjenuii 8 0eKapmosvix KOOPOUHAMAxX:
08UIICEHUE NO MPAEKIMOPUL, OBUNCEHUE IO NPIMOT MENCOY O8YMS MOYKAMU, NEPENPLICUBAHUE U3 MOYKU U MOYKY
(nepenoc obvexma). Kopnyc dondicen 6vimov 6 3auuyennom ucnoanenue (kiacca e Huoce IP2(0).

Obpaszosamenvbhblil HAOOP NO Mexanuxe,
\mexamponuke u pobomomexHuxe

"Habop Oonicen Obimb NPeoHasHayeH st RPOSeOeHUs: Y4eOHbIX 3aHAMULL NO U3YYEHUIO OCHO8 MeXAMPOHUKU U
pObOMOmMexXHUKY, NPAKMUYECK020 NPUMEHEHUsT OA308bIX DNEMEHMO8 DJIEKMPOHUKU U CXEMOMEXHUKU, d TMAKIICE
Hauboee pacnpocmpaneHHol 21eMeHMHOU 0A3bl U OCHOBHBLX MEXHUYECKUX PeUeHUll, NPUMEHSIEMbIX NPU
npoOeKMUpOSanUL U NPOMOMURUPOSAHUU PAZTULHBIX UHICEHEPHBLX, KUOEPHEeMUYECKUX U 6CIPAUBACMBIX
cucmem. B cocmae nabopa 00ncHbL 6X00UMb KOMIIEKMYIOWUE U YCmPoUcmea, 061a0aiouue KOHCMPYKMUGHO,
DAEKMPUYECKOT, ANNAPAMHOL U NPOSPAMMHOU COBMECHMUMOCTbIO Opye ¢ Opyeom. B cocmas nabopa dondicen
6X00UNb KOMIIEKI KOHCIMPYKMUGHBIX DJIEMEHMO8 U3 Memaia 0 COOPKU MAKema MAHURYISAYUOHHO20 poboma
U KOMNIIEKIM MEMANIUYECKUX KOHCIPYKMUGHBIX deMEeHmMO08 sl COOPKU Makema MoouibHo2o poboma. B cocmas
Habopa 00ICHbL 6X00UMb NPUEOOA PA3TUYHO20 MUNA. MOMOPbL C UHMESPUPOSAHHBIM UL BHEUHUM OAMYUKOM
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nonodcenus — He MeHee 2uim, cep8onpusoo HOabUION — He MeHee 4uim, cepeonpugood Mavili — He MeHee 2um,
NpPUBOO C 8O3MONCHOCBIO YAPABILEHUS 8 WA2080M pedicume — He MeHee 2uim. B cocmae nabopa donrchel
6X00Umb 21eMeHmbl 01 COOPKU 8AKYYMHO20 3AX8AMA: 8AKYYMHAA NPUCOCKA — He MeHee [wim,
DIeKmpoMacHUMHbLIL KIanan — He Menee luim, 8aKyymHulil Hacoc — He menee lwm. B cocmae nabopa doncna
6X00UMb 2eMeHmHas 6a3a 01 NPOMOMURUPOBAHUSL: Naama O 6ecnaeuHo20 RPOMOMURUPOBAHUSL, KOMIIEKN
np060006 pa3IUUHO20 MUNA U OTUHBL, KOMIIEKN PE3UCOPO8, KOMIAEKN CeMOOUO008, CEMUCEMEHMMNbLU
unouxamop, oucnieti JKK - muna, kHonku — He MeHee Suim, nomeHyuomempovl — He MeHee 3uim, UHPPAKPACHBIT
Oamuuk - He MeHee 3uim, YIbmpazeyKo8ou Oamuux - He menee 3uim, Oamyux memnepamypul - ve menee luim,
damuux oceeujenHocmu - He menee lum, mooynv Bluetooth — ne menee lwim, mooyne UK -npuemnuxa — ne
menee luim, moodynv UK -nepedamuuxa 8 8ude KHONOYHO20 Nyabma ynpagierus — lum, akkymyasamop — He
Wmenee luim, 3apaodnoe ycmpoiicmeo — He menee luim. B cocmae Habopa 0ondicen 6Xx00ums Myibmuoamyux Ois
U3MEPEeHUAMeMNEPAmypbl U 6IAHCHOCTIU OKpYICcaroueli cpedvl — He menee lwm. Mynbmuoamuuk 00nxiceH
001a0ameb 8CMPOEHHbLIM MUKPOKOHMPOJLIEPOM (maKkmoeas uacmoma - He menee 16 MIy, wiuna Oanubix — He
menee 8 Kbaiim), unmepeticamu 018 ROOKIOUEHUS K BHEUHUM YCINPOUCINBAM: YUPPOsble U AHAT0208ble
nopmot, 1-wire TTL, pazvem muna RJ. B cocmae Habopa 00axceH 6x00ums KOMIIEKM YHUBEPCANbHBIX
BHIUUCTUMENILHBIX MOOYIEL, NPeOCMAasIAuUx cobol 6A308y10 NIAMY, NAAMY PACUUPEHUsL OISl CEMEeB020
63a1MOO0elicmeUs U NIamy nOOKIIOYeHUs. CUNOBOU Hazpy3Ku. Bxodswue 6 komniexm ycmpoticmea 001icHbl
001a0amb 0OHOBPEMEHHOU KOHCMPYKIMUGHOI, JIeKMPULECKOU, annapamHou U RPOSPAMMHOL COBMECMUMOCbIO
Opye ¢ opyeom. bazosas niama ynueepcanibHo2o 6bI4UCTUMENbHOZ0 MOV O0JAHCHA NPEOCMABIAMb COO0
npoepammupyemuiii konmpoanep 6 cpede Arduino IDE uiu ananocuunvix ¢c60600HO pacnpocmpansieMvix cpedax
paspabomiu. bazosas niama 0oaxicHa 001a0amv 8CMPOEHHbIMU UHMepgheicamu 01 NOOKTIOYEeHUs YUPDPOBLIX U
ananozoswix ycmpoticms, ecmpoernnvimu unmepgeticamu USB, UART, 12C, SPI, 1- wire TTL, Bluetooth, WiFi.
\[Inama pacwupernus 00NHCHA 0Oecneuusams 603MONCHOCHL NOOKTIOYEHUs. YHUBEPCALHO2O GbIYUCTUMENbHOZO
Wmooysa k cemu nocpedcmeom unmepgetica Ethernet. [lnama pacuwupenus 00onicHa 061adames nOpmamu 6600d-
6616000 071 NOOKIIOUEHUs YUDPOBLIX U AHAL0208bIX yempoticmg, unmepgetic SPI u 6o3moarcHocmbo
nooKouenus guewtell Kapmol navsamu. Ilnama pacwupenus 015 NOOKIIOYEHUs CUTO0BOU HAZPY3KU O0NNCHA
0becneuugansd 803MONCHOCHb NPSMO20 NOOKIIOHUEHUS. 6HEWHE CUTLOBOL HAZPY3KU, d MAKICE PeSyIupyemol
Haepysku nocpeocmeom PWM unmepgbetica. B cocmag Habopa 00.1iceH 6X00ums npocpammupyemvlii
KoHmpoep, 0becneuusaowuli 603MONCHOCTNG OCYUECMBIAMb PA3PAOOMKY NPOSPAMMHO20 KOO, UCNONIb3YA
uncmpymenmapuii cped paspabomxu Arduino IDE u Mongoose OS u sizvixoe npoepammuposanus C\C++,
VavaScript. Ilpocpammupyemvlii KOHmMPOJLiep O0ANCEH 061adams nopmamu st NOOKIIOYEHUs. YUPPosvix u
(AHAI0206bIX YCIMPOUICME, 6CMPOEHHBIMU NPOSPAMMUPYEMBIMU KHORKAMU UINIEKMPOMEXAHULECKUMU MOOVIAMU
0J15 OpeaHu3ayuy CUCmemMbl pYUHO20 YNPABIeHUS, 6CMPOEHHBIMU NPOSPAMMUPYEMbIMU CEEMOOU00aMU OJisl
uHOUKayuu pabouezo pescuma, ecmpoenuvimu unmepgeticamu USB, USART, 12C, SPI, 1-wire TTL, ISP,
\Ethernet, Bluetooth, WiFi. B cocmag nabopa 00.12ccer 6X00ums M0o0Yib MEeXHUYECK020 3pPeHUs
npedcmasnsarowull coO0U GLIYUCTUMENbHOE YCMPOUCMEO CO 6CMPOEHHBIM MUKPONPOYeCccopom (KOJI-60 sdep - He
Wmenee 4um, wacmoma siopa He menee 1.2 I'Ty, ob6vem O3V - ne menee 512M6, 06vem 6cmpoentol namsamu - He
Wmenee 81'0), unmezpuposanHol Kamepou (MAKCUMATbHOE pa3peuieHue 8UOeonomoKa, nepedasaemozo no

unmepeiicy USB - ne menee 2592x1944 e0.) u onmuyeckoii cucmemou. Mooy mexHuuecko2o 3penus 00HCeH
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001a0aMmb COBMECTNUMOCIbBIO C PA3TUYHBIMU NPOSPAMMUPYEMbIMU KOHMPOIIEPAMU C NOMOWbIO UHmepdeticos -
[- wire TTL, UART, 12C, SPI, Ethernet. MoOyib mexnuuecko2o 3peHus 00JdiceH 00ecnedugams eblnoIHeHUe 8cex
U3MEepeHUll U 8bIYUCTIEHUL HOCPEOCBOM CODCTNBEHHBIX BbIYUCTUMENbHBIX BO3MONCHOCMEL 8CIPOEHHO20
muxponpoyeccopa. Mooynb mexnuuecko2o 3penusi 00aiCer 001a0amsd 603MONCHOCMBIO KOMMYHUKAYUU C
anano2uuHLIMU MOOYIAMU NOCPEOCMBOM WUHBL HA 6A3e NOC1ed08amenbHo20 unmepgelica ¢ yenvio oanvhetiuieti
nepeoauu pe3ynbmamos usmepeHuii 2pynnsl Mooyiel Ha Ynpasisaoujee 8blUcIumenbHoe yCmpoucmeo,
nooxaouennoe k 0annou wure. Moodyns mexuuueckoeo 3penus 00dceH 00ecneyusams HacMmpoUKU PelCUMO8
pabomvl - HACMPOUKY dKcno3uyul, baraunca 6e1020, Y8eMoOPAIHOCMHBIX COCMABIAIOWUX, NIOUWAOU
0OHapyHCUBAEMOLL 00AACHU UZ0OPANCEHUS, OKPY2IOCHIU OOHAPYHCUBAEMOU 001ACMU US00PANCEHUSA, NOTONHCEHUE
0OHapyICUBAEMBIX 00IACTNEl OMHOCUMENbHO OpYe Opyad, MAUWUHHOe 0DyUeHle NapaMempos8 HeUpPOHHbIX cemell
071 0OHApYIHCEeHUS 0OBEKMO8, POPMY U 3aKOOUPOBAHHbBIE 3HAYEHU OOHAPYICUBAEMBIX MAPKepos muna Aruco,
pasmepol 0OHAPYHCUBAEMBIX OKPYICHOCTEN, KBAOPAMO8 U MPey20IbHUKO8, NApAMempo8 KOHMPACHMHOCMU,
pasmepos, KpususHvl U NOI0NHCeHUs pacnosHasaemuvlx aunull. Habop oonwcen obecneuugams 603MOHCHOCHb
paspabomiu moodenu mobunbHO20 poboma, ynpasnaemoui 8 FPV-pescume nocpedcmeomnpoepammuozo
0Oecneuenus 05l NePCOHAIbHO20 KOMNblomepa u MoounsHulx yempoiicme Ha oase OC Android unu 10S,
0OecneuuBaIone2o B03MONCHOCMb YRPAGLEHUsE MOOUTLHLIM POOOMOM U 6CIPOEHHBIM MAHUNYASMOPOM
nocpedcmeom epaguuecko2o unmepgheiica, 6KIOUAIOWUM 8 cebsi HabOp KHONOK U nepexoyamenci, 0XHCOUCMUK,
061acmb 051 omoobpadicenust 6udeo. Habop dondicen obecneuusams 803MOAICHOCb U3YYEHUsI OCHO8 PA3PADOMKU
NpOSPAMMHBIX U ANNAPATHBIX KOMNIEKCO8 UHNCEHEPHLIX cucmeM, pewerull 6 cpepe ""Humepnem eewenr"", a
maxaice pewenuii 8 ooracmu pooOmMOmMexHUKU, UCKYCCMEEHHO20 UHMELNEKMA U MAUWUHHO20 00yyenus. B cocmas
HaOOpa 00HCHO 8XOOUMb NOCOOUE NO U3YYEHUIO OCHOB INEKMPOHUKU U CXeMOMEXHUKU, peuleHull 8 cgepe
""HUnmepuem sewei"", paspabomxu u npomomunuposanuio mooeiei pobomos. B cocmas nabopa 001x#cHo
6X00UmMb NOCOOUE NO U3YHUEHUIO OCHO8 PA3PAOOMKU CUCTeM MEeXHUYECKO20 3PEeHUs U INIeMEHMO08
uckyccmeennoz2o unmeniekma."

ObpazosamenvHbulil KOHCMPYKMOP OJisL
MpaAKmuKy 6104HO20 NPOSPAMMUPOBAHUSL C,
KOMNJLEKIMOM OAmMyYUK08

\IPobomomexnuueckuti HA6op NpeOHA3HayeH OISl U3Y4eHUs OCHO8 POOOMOmMeXHUKY, demainet, Y3108 U
mexanusmos, Heobdx00uMbIX 0151 CO30aHUsi pobomomexHudeckux ycmpoticms. Habop npedcmagnsem cooou
KOMNEKM CMPYKMYPHBIX 2IEMEHMO08, COCOUHUMENbHBIX INEMEHINO08 U INeKMPOMeXHUeCKUX KOMHNOHEHMOS.
\Habop nossonaem npogooums dKCnepumMenmsl no npeomemy Qusuxa, co30a8amov u nPOSPaAMMUpoOsams
cobupaemvie MOOenU, U3 KOMNOHEHMO8, 6X00AWUX 6 €20 COCMA8, padoyue Mooenu MOOUTLHBIX U CTHAYUOHAPHBIX
POOOMOmMeXHUUeCKUX YCMPOUCms ¢ agmoMamusupoOSaHHbIM YRPAGIEHUEM, 6 THOM YUCIE HA KONECHOM U
2VCEHUUHOM X00Y, A MAK#Ce KOHCIMPYKYUU, OCHOBAHHBIX HA UCHOTb308AHUU PA3TUUHBIX 61008 hepeday (8 mom
uuCIe YepeAUHbIX U 3y0Uamblx) a maxce pvruazos. Bempoennvie becnposoonvie cemesvie pewrenus (Wi-Fi u
\Bluetooth), sozmooicnocms unmezpayuu ¢ becniamuvim oonaunvim 110, obecneyusaom 03MoICHOCHb
NPAKMUYEeCKo20 U3yHeHUs MeXHONOULl UHMePHEema gewell i OCHO8 UCKYCCMEEHHO20 UHMENLeKMA.
Obecneuugaemcs 603MONACHOCHb 00bEOUHEHUS HECKONILKUX POOOMOS, COOPAHNBIX U3 NOOOOHBIX HAOOPOE, 8
epynnvl ¢ cemegbiM g3aumooeticmeuem. [Ipedycmompena onyuoHaIbHAS B03MOACHOCHIb PACUUUPEHUS
OONOTHUMENbHBIMU KOMNOHEHMAMU (He 6X00SWUMU 6 CIMAHOAPMHYI0 KOMNJIEKMAYUI0), NO360ISIIOWUMY U3YHUAMNb
mexHuyecKoe 3peHue u nPOMbIUIEHHYI0 pobomomexHuky. [Ipedycmompena 603moicHocmy pabomul HAb6opa ¢

DonoanumenvHuiMu 001aYHbBIMU cepsucamu. IIpedycmompenvl MUHUMYM 084 NPOSPAMMUPYEMBIX KOHMPOILEpd 8
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NIACMUKOBBIX KOPNYCAX, NO360ISIOUUX OOHOBPEMEHHO C030a6amb 2 8apuanma pobomoes pasiuiHo2o
HA3HAYEeHUS!, UMEIOWUX 603MOICHOCTG PAOOMbL KAK 6 NOMOKOBOM PedcUMe, MAK U AGNOHOMHO; NO360IIOUUX
peanuzoeamev 0OyueHUe NPOSPAMMUPOBAHUIO 8 HECKOILKUX CPeOax paspabomKu Ha PA3IUHbIX A3bIKAX (K
npumepy, 6 cpedax Mblock, Arduino IDE, na sizvikax Scratch, C, Python, micro Python). Kax munumym o0un u3
KOHMPOINEPO8 UMeen BCIMPOEHHYI0 ONePAYUOHHYIO cucmeMmy, cmpoennsie Wi-Fi u Bluetooth, nopm ona
nOOKIIOUEHUSL NOCIE008AMENLHO COCOUHSIEMbIX GHEUWHUX yempouicme (e menee 20 00nogpemerno
nooxouaemvix ycmpoiicms). Kax munumym ooun uz KOHmMpoiIepos umeen 603MOANCHOCIb 0OHOBPEMEHHOU
Banucu ne menee 8 NPoOpPAMM, ¢ BO3MOACHOCMbIO NEPEKTIOUEHUsL MeAHcOy HumMU. Kax munumym oOuH u3z
KOHMPOJLIepo8 umeem noaHoygemuulil oucniel (IPS), nozeonaowuil 661600UMs OAHHbIE C OAMYUKO8 8 U0
mabnuy u epaguxos, a maxice co30a6ans GCMPOEHHblE 8 KOHMPOLep sudeoupul. Konuuecmeo cencopos u
UCHOTHUMENBHBIX YCIMPOUCIE, 6CIPOEHHBIX 8 OOUH U3 KOHMPOILIEPOs, - He menee 10 wm. Obuee koruuecmeo
vaemenmos 6 Habope ne menee 400 wm., 6 mom yucie nookmouaemvle Mooyau: - Bluetooth modynw, - 06otiHOl
Oamuuk uHUl, - YIbMPA38YKOGOU OAMYUK PACCMOSIHUS, -~ OAMYUK Yeemd, - OAmYUK KACAHUSL
brexmpomexanuueckuil, - IR MoOyIb, - MOMOP NOCMOSIHHO20 MOKA C PeOYKMOpOM — He MeHee 2 wm., -
cepeonpusoo, - nyavm oucmanyuonnozo ynpaeienus IR. Habop dondicen 6vims yKOMNIEKMOBAH
axkymynamopuvimu bamapesmu. Ilpoepammnoe obecneyenue, UCROIb3YEMOE Ol NPOZPAMMUPOBAHUSL
cobupaemvix pobOmMomexHuyecKux mMooeetl u ycmpoucme, 00AAHCHO Obimb OCMYNHO 05t 6ECNIAMHO20
crauusanus uz cemu Mnumepnem u nociedyrouje2o ucnonb308anusl.

HaumeHnoBanue pazgena:
"EcTecTBeHHOHAaYYHasl HANIPAaBJICHHOCTH"

[ {ugppposas nabopamopus no gusuonocuu
(npogpunvHhbiil yposeHs)

Obecneuusaem npogedenue Uccied08anust O QYHKYUOHUPOBAHUIO YeN08eyecKko2o opeanusma. Komniexmayus:
\becnpo8oOHOU MyTbMUOAMUUK NO PUIUOTOSUU C 5 -10 6CMPOEHHbIMU OamyuKamu: J[amuux apmepuanibHo2o
Oasnenus (0...250 mm pm. cm.) Hamuuk nyieca c ouanazonom uzmepenus He yice yem om 30 0o 200 yo/mun
V]amuux memnepamypel mena ¢ OUANa3oHoOM usmepenus He yoice wem om +25 0o +40C JJamuux wacmomoi
OblXanus ¢ Ouanaszonom uzmepenus He yoice wem om 0 0o 100 yuxnos/mun Jfamuux ycKopeHus ¢ noKazamensamu
+2 g; +4 g; £8 g Omoenvuvie ycmpoticmea Hamuuk IKI ¢ duanazonom usmepenus ne yce uem om -300 0o
+300 mB) [lamuux cunomep c ouanazoHom usmeperus ve yice yem om 0 0o 40 H /lamuuk oceewjennocmu ¢
ouanazonom usmepenus ne yaice wem om 0 0o 180000 ik Axceccyapuvi: Kabenv USB coedunumenvhulii 3apsaonoe,
yempoticmeo ¢ kabenem miniUSB USB Aoanmep Bluetooth 4.1 Low Energy Kpamxoe pyxoeoocmeo no
brcnaryamayuu yugposot rabopamopuu Ilpoepammnoe obecneuenue Memoouueckue pexomenoayuu He meHee
20 pabom Hanuuue pycckosazvluno2o caima noddepick u Hanuuue 6u0eoponukoa.

82.00

L{ughposas nabopamopus no sxonozuu

Obecneuusaem npogeodenue yuebHo20 IK0JI02UHEeCK020 MOHUMOPUNSA UHCMPYMEeHmansHelMu Memoodamu. Habop
npuMeHaemca npu u3yueHuu IKOJI02UU, OUOIOSUU, XUMUU, 2e02pagpull U RPUPOOOGEOeHUsl, a MAKICE OIS
UHOUBUOYATLHBIX UCCIEO08AHUSL U NPOEKMHOU 0esiMeNbHOCU WKOIbHUK08. Komniexkmayus: Becnpogoonoii
WMYIbMUOAMYUK NO IKOIOSUYECKOMY MOHUMOPUH2Y ¢ 8 10 6CMPOEeHHbIMU OamyuuKamu. Jamuux HUmpam -uonos
V]amuux xnopud —uonog Jamuux pH ¢ ouanazonom usmepenusi ve yoce uem om 0 oo 14 pH Jlamuux
srasicnocmu ¢ ouanasonom usmepenus 0...100% JJamuuk oceewjeHHocmu ¢ OUANA30HOM USMEPEHUS He YIice YeM
om 0 0o 180000 nx Jamuux memnepamypsi ¢ OuanasoHom usmepenus ne yoice uem om -20 0o +140C Jamuux

baexkmponpogooumocmu ¢ ouanasonamu usmepenus ne yce vem om 0 0o 200 mxCm; om 0 0o 2000 mxCm; om 0

82.00




n/n

HaumenoBanue obopynosanus (PBIIO)

Kparkue npuMepHble TexHuueckue xapakrepucruku (PBIIO)

Eannuna
H3MepeHus

IKosinuecTBO

00 20000 mxCm Hdamuux memnepamypsl okpyscarowels cpedbl ¢ OUANa3oHOM usmeperus He yace yem om -20 0o
+50C OmoenvHovle OamuuKu u My1bmuoamyuxy. Jamuux 38yKa ¢ hyHKyueu uHmezpuposanus ¢ Ouana3oHom
usmepenus uacmom He menee yem om 50 I'y 0o 8 kl'y, [lamuux enasxicHocmu noyugvl ¢ OUANA30HOM U3MEPEHUs He
yorce uem om 0 00 50% Jamuuk oxucu yenepooa ¢ ouanasonom uzmepenus He yoce wem om 0 0o 1000 ppm
IMynbmudamuux onmuyeckol nIOMHOCIMU U MYMHOCIMU CO 6CTNPOEHHbIMU OAMYUKAMU: J{amyux onmuiecKkoll
nromuocmu 470 um ¢ ouanazonom usmepenust om 0 0o 2 D [lamuux onmuueckoii niomuocmu 525 Hm ¢
Ouanazonom uzmepenust om 0 00 2 D [lamuuk onmuueckot nromnocmu 630 um ¢ ouanazorom usmeperusi om 0
00 2 D Jlamuux mymuocmu pacmeopog ¢ ouanazonom usmeperusi om 0 0o 200 NTU Axceccyapor: Kabeno USB
coeounumenvhwill (2 wm.) 3apsaonoe ycmpoticmeo ¢ kabenem miniUSB USB Aoanmep Bluetooth 4.1 Low
\Energy CmepoiceHb 015 3aKkpeniieHus oamuukog 6 wmamuse Kpamkoe pykogoocmeo no sxcnayamayuu
yugposou nabopamopuu Ilpocpammmuoe obecneyenue Memoouueckue pekomenoayuu He meree 20 pabom
Ynaxoska Hanuuue pycckosasbiuno2o cauma no0oepicKu, Haiuyue 8U0eopoIuKos

Muxpockon yughposgoti

Tun muxpockona: buonoeuueckuti Hacaoka muxpockona: monokynapras Hasnauenue: nabopamopnsiti Memoo
uccredosanus: ceemaoe noie Mamepuan onmuku: onmuieckoe Cmekio Yseauuenue Mukpockona, kpam: 64 —
1280 Okyaspor: WF16x Obvexmussi: 4x, 10x, 40xs (noonpyswcunennsiii) Pegonveepnas 2onoska: Ha 3 o6vekmuga
Tun nooceemxu: 3epkano uau c8emoouod Pacnonoscenue noocgemxu: epxusas u Hudxcuaa Mamepuan kopnyca:
wemann [peomemnuiii cmonux, mm: 90 Hemounux numanus: 220 B/50 I'y Yucno mezanukceneii: 1

82.00

HaumenoBanue nanpasJienusi: ""bazosasn (0ooa3amenvnan yacmes) (Manoxomniekmuasn wikona)'

HaumeHnoBanue pazgena:
""EcTecTBeHHOHAaY4Has! HAIIPaBJICHHOCTb
(MayToKOMIUIEKTHAsI IKoJa)"

ugpposas nabopamopus no ¢usuxe
(yuenuueckas) (MAIOKOMNIEKMHAs
wKona)

Obecneuugaem GbinoIHeHUe IKCNEPUMERMO8 no memam Kypca gusuku. Komnarexmayus: becnposoonoti
mynemudamuux no gusuke ¢ 6-10 cmpoennvimu oamyuxamu: L{ugpoesoii oamuux memnepamypol ¢ OUana3oHoMm
usmepenus ne yace uem om -20 0o 120C Lugposoii damuux abcoromuo2o 0aeieHust ¢ OUana3oHoM UsMEPeHUs.
He yorce uem om 0 0o 500 klla JJamuuk macnumHnoz2o nois ¢ OUanazoHom usmeperus ve yce yem om -80 do 80
T [Jamuuk Hanpsoicenus ¢ OUana3oHamu usmepeHus He yice yem om -2 0o +2B; om -5 0o +5B; om -10 do
+10B; om -15 0o +15B [amuuk moka ue ysce uem om -1 0o +1A4 JJamuux akcenepomemp ¢ nokazamensimu He
menee uem: £2 g; +4 g; +8 g Omoenvruvle yempoucmea: USB ocyunnoepagh ne menee 2 kanana, +/-10 B
IAxceccyapor: Kabenv USB coeounumenvruiii 3apaonoe ycmpoiicmeo ¢ kabenem miniUSB USB Aoanmep
\Bluetooth 4.1 Low Energy Koncmpykmop 015 nposedenuss okcnepumenmos Kpamxkoe pykosoocmaeo no
brenayamayuu yugposoi rabopamopuu Ipoepammnoe obecneuenue Memoouueckue pexomenoayuu (40 pabom)
Hanuuue pyccrosaszviunoco caima noodepaicku Hanuuue audeoponuxos.

164.00

[ {ugpposas rabopamopus no xumuu
(yuenuyeckast)

Obecneuugaem 8vinonHeHue 1a400pamopHbIX pabom no Xumuu Ha YPoKax 8 OCHOBHOU WKOIe U NPOEeKMHO-
Lccnedosamenvckoll desmenvhocmu yyawuxcs. Komniexmayus: becnpogoonot Myibmudamuux no xumuu ¢ 3-
s ecmpoennvimu damuukamu: Jamuuk pH ¢ ouanazonom usmepenus ve yace uem om 0 0o 14 pH Jlamuuk
D1eKMponposoouMocmu ¢ ouanazonamu usmeperus He yce uem om 0 0o 200 mxCm; om 0 0o 2000 mxCm,; om 0
00 20000 mxCm JJamyux memnepamypuvl ¢ OuanazoHom usmepenus ne yce uem om -20 do +140C Omoenvhvie
Oamuuku: [Jamuux onmuyecko nnomuocmu 525 nm Axceccyapul: Kabeno USB coedunumenvhuiii 3apsonoe

cmpoticmeo ¢ kaberem miniUSB USB Aoanmep Bluetooth 4.1 Low Energy Kpamxoe pyko6odcmso no

164.00




n/n

HaumenoBanue obopynosanus (PBIIO)

Kparkue npuMepHble TexHuueckue xapakrepucruku (PBIIO)

Eannuna
H3MepeHus

IKosinuecTBO

brenayamayuu yugposou nabopamopuu Habop rabopamopuou ocnacmku [poepammmuoe obecneuenue
\IMemoouueckue pexomenoayuu He menee 40 pabom Haruuue pycckosasviunoco catima nodoepacku Haruuue
6UO0COpONUKO8.

[ {ugpposas nabopamopus no buonocuu
(yuenuyeckas)

Obecneuugaem @vinoiHeHue 1aO0pamopHbix pabom Ha ypoKax no GUOI02UU 8 OCHOBHOL UIKOE U NPOEKMHO-
uccredosamenvckou oessimenvHocmu yuawuxcs. Komnaexmayus: Becnpogoonou myiemudamuux no 6uoio2uu ¢
5-10 gcmpoenHbMu oamyuxkamu. JJamuux enasxcHocmu ¢ ouanazonom usmepernus 0...100% /Jamuux
oceeweHnocmu ¢ ouanazonom usmeperus e yoce yem om (0 0o 180000 ax Jamuux pH ¢ ouanazonom usmepenusi
He yoice uem om 0 0o 14 pH Jlamuux memnepamypbi ¢ ouanazoHom usmeperus ve yce yem om -20 0o +140C
V]amuux memnepamypbol OKpyscaioujell cpedbl ¢ OUanazoHom uzmepenus He yoice wem om -20 0o +40C
Uxceccyapul: 3apaonoe yempoticmeo ¢ kaberem miniUSB USB Aoanmep Bluetooth 4.1 Low Energy Kpamxkoe
pyKo800Ccmeo no sxcnayamayuu yu@dposoi iabopamopuu Llupposas sudeokamepa ¢ memaiiuieckum
wmamueom, paspeuwierue ne menee 0,3 Mnuxc [Ipocpammnoe obecneuenue Memoouueckue pekomenoayuu He
menee 30 pabom Ynaxoexa Hanuuue pycckosizbluno2o caima no00epiucKu, Haiuyue 8UOeopOIUKO8

164.00

IHanmenoBanue pazaena: "KomnbroTepHoe
00opynoBaHUe (MAIOKOMIUICKTHAS
nkoJia)"

MY (npunmep, cxanep, konup)

Tun ycmpoiicmea.: Muozogynxyuonanvroe ycmpoiicmeo (M®Y); Llsemnocme neuams: uepno -oenas,;
Texnonoeus newamu: snexkmpozpaguyeckasn (nasepuas, ceemoouoonas); Popmam nevamu: ne menee A4; Tun
CKaHuposanus: npomaxcHulll/nianuwemnstii, Bosmoscnocms ckanuposanus 6 popmamax: ne menee A4; Cnocod
nooxniouenus: LAN, Wi -Fi, USB

82.00

\Hoym6yx

Dopm-paxkmop: noymoyk,; Pazmep ouaconanu: ne menee 15.6 oovimos, Paspewenue sxpana: Full HD, Quad HD
wnu Ultra HD; Obwuii 06vem ycmanoeieHnol onepamusHoi namsamu. ne meree 8 Ibaum,; Maxcumanvhoiii
00wl noddeparcusaemulil 06vem onepamusnol namamu: He menee 16 I'oavim; O6vem SSD nakonumens. ne
wmenee 240 I'6atim,; Becnposoonas cesnze: Wi-Fi; Konuuecmeo ecmpoennvix ¢ kopnyc nopmos USB: ne menee 2,
13 Komopwix He menee 1 doacno 6vime USB éepcuu ne nuoice 3.0, Paspeuwienue 630-kamepul, Mnukcens: He
menee 0.3; Bempoennwiii mukpogon; Knaeuamypa c packnaoxoti u mapxupoexoii kiasuw QWERTY/UI]VKEH;
\Ilo00eparcka cmanoapmog becnpogoonou ceasu: 802.11a/b/g/n/ac; IIpouzsooumenvrocme npoyeccopa
(3nauenue noxazamens « CPU Mark» no mecmy «Laptop & Portable CPU Perfomancey
http://www.cpubenchmark.net/laptop.html): ne menee 5000 edunuy, Haruuue manunyiimopa mliib 8
Komniekme: 0a;, Ycmanosnennas onepayuonHas cCucmema ¢ 2papuieckum noab308amenbCKuM unmepgeticom,
C6e0eHUs1 0 KOMOPOM BKNIOUEHbL 8 eOUHDBII peecmp POCCUUCKUX NPOSPAMM 05 JIEKMPOHHBIX BbIYUCTUMETbHBIX
Wmawun u 6a3 OaHHbIX, YCcmanosienHblll nakem oQuUCHO20 NPOZPAMMHO20 0becheueHUs], COBMECMUMO20 C
[ycmarnoenennol onepayuoHHol CUCMeMOoU, ce0eHUsl 0 KOMOPOM BKII0UEHbl 8 OUHDBLI Peecnp POCCUNICKUX

npozcpamm ons QJIEKMPOHHBIX 8bIYUCTIUNMETIbHbIX MAUWUH U 06a3 OanHbIX.

164.00




