JlabopaTtopusi «®u3nKa U TEXHOJIOTHD)

Hughposas nabopamopusi no guzure
(yuenuyeckas)

Obecneuusaem @blnoaHeHUe IKCREPUMEHMO8 NO memam Kypca Qusuku. Komniexmayus.:
becnpoeoonoii mynbmudamuyux no gusuxe c 6-10 6cmpoennvimu oamuuxamu: Lugpoesoi
damuux memnepamypol ¢ OUANA30HOM usmeperusi e yace yem om -20 0o 120C Lugpoesoii
oamuuk abcoOMHO20 0a6ieHUst ¢ OUANA30HOM usmepenus ne yoice yem om 0 0o 500 klla
Jamuux maznumno2o nois ¢ ouanazonom usmepenust He yowce yem om -80 0o 80 mTn Jamuux
HanpsdiceHus: ¢ OUAna3oHamu usmeperust He yoce yem om -2 0o +2B; om -5 oo +5B; om -10
0o +10B; om -15 0o +15B JJamuux moka He yoice wem om -1 0o +14 Jlamuux
axcenepomemp ¢ nokazamensimu ne menee yem: £2 g; +4 g; +8 g Omoenvnuie ycmpoiicmea:
USB ocyunnoepagh ne menee 2 kaunana, +/-10 B Axceccyapui: Kabenv USB coedunumenvhbiii
3apsionoe ycmpoticmeo ¢ kaberem miniUSB USB Aoanmep Bluetooth 4.1 Low Energy
Koncmpyxmop ons nposedenus sxcnepumenmog Kpamkoe pykogoocmeo no sxcniyamayuu
yugposoii nabopamopuu Ipoepammmnoe obecneuenue Obecneuugaem binoaHeHUe
IKCHEPUMEHMO8 No memam Kypca uzuxu. Komnnexkmayus: becnpoeoonoii myavmudamyux no
Qusuxe c 6-10 6cmpoennvimu oamuyuxamu: L{ugposoil damuux memnepamypul ¢ OUAna30HOM
usmepenust ne yoce uem om -20 0o 120C Lughposoii damuux abcorromuoco 0agieHust ¢
ouanazonom usmepenust ne yoice yem om 0 do 500 klla Jlamuux macHummno2o nojs ¢
ouanazonom usmepenus e yoice uem om -80 0o 80 mTn [Jamuux nanpssicenus ¢ OuanazoHamu
usmepenust He yoice yem om -2 0o +2B; om -5 0o +5B; om -10 0o +10B; om -15 0o +15B
Jamuux moxa ne yoice uem om -1 0o +1A4 JJamuuk akcenepomemp ¢ nOKa3amensiMu ne menee
uyem: +2 g; +4 g; £8 g Omoenvnoie ycmpoiicmea: USB ocyunnoepag ne menee 2 kanana, +/-10
B Axceccyapvi: Kabenv USB coedunumenvuwiti 3apsaonoe ycmpoiicmeo ¢ kabenem miniUSB
USB Aoanmep Bluetooth 4.1 Low Energy Koncmpyxmop 015 npogedeHus 3KCnepuUmMenmos
Kpamrkoe pyxosoocmeo no sxcniyamayuu yugposotl rabopamopuu Ilpoepammuoe
obecneuenue Memooduyeckue pexomendayuu (40 pabom) Hanuuue pyccroazviunoco caima
nooodepacku Hanuvue eudeoponuxos.

Obopyodosanue 0jis1 0eMOHCMPayuu
onvimog (uzuxa)

Komnaexm oemoncmpayuonno2o 06opyoosanus no usuxe cayslcum 0is npogedeHus
IKCHEPUMEHMOB 8 KIlACCe U HA2ISLOHO20 U3yueHus gusuieckux senenui. Habop exmouaem 6
cebs: - LLImamug demoncmpayuonnwviti - Cmoaux noovemHulil - lemounux nocmosunozo u
nepemennozo nanpsicenus - Manomemp sHcuokocmuou demoHcmpayuonusiil - Kamepmon na
pesonanchom ssmgure - Hacoc saxyymuuiii ¢ anexmponpusooom - Tapenxa eaxyymuas -
Beoepxo Apxumeda - Ocnueo 6030ywnoe - Ilpubop 0 demoncmpayuu 0asnenus 6
arcuokocmu - Ipubop 0ns demoncmpayuu ammocgepnoco oasnenus (Mazoedypackue
noaywapus) - Habop men pasnozo obvema - Habop men pasnou maccwi - Cocyowvi
coobwarowuecs - Tpyoxa Horomona - Ilap Iackans - Hlap ¢ konvyom - Lununopv

ceunyosvie co cmpyeom - Ilpubop Jlenya - Macnum 0y20006pasiviii 0eMOHCIMPAYUOHHBLIL -

Maenum nonocosoii demoncmpayuounvli (napa) - Cmpenku MacHumusle Ha WMamueax -




Habop oemoncmpayuonnviti "Onexkmpocmamuxa” (3nekmpockonsi, cyiman, naio4xka
CMEKNAHKAS, NANOYKA 200HUMOBAS, WMAMuUSsl uzoaupyrwue) - Mawuna snekmpogophas
U BbICOKOBONLIMHDLI UCTHOUHUK - Komnaekm npoeodos

Obpa3zosamenvHulii KOHCMPYKMOP 05l
NPAKMUKY OIOUHO20 NPOSPAMMUPOBAHUSL
¢ KOMIAEKMOM 0amuyuKog

Pobomomexnuueckuii Habop npedHasHayeH 015 U3y4eHus 0CHO8 pobOomomexHuKu, oemaet,
V3108 U MeXAHU3MO8, He0OX00UMbIX 01 CO30anus pobomomexHuyeckux yempoticms. Habop
npeocmagaaem cobou KOMRAEKM CIMPYKMYPHBIX INEMEHMO8, COCOUHUMENbHBIX DIEMEHIO8 U
INEKMPOMeEXHULeCcKUx KomMnonenmos. Habop nosgonsem npogooums dIKCnepuUMeHmul no
npeomemy Qu3uka, co30a8ams u NPOSPAMMUPOBAMs codUpaemvle MOOEIU, U3 KOMHOHEHMOE,
BX00AWUX 8 €20 COCMAas, pabouue MOOenU MOOUTLHBIX U CMAYUOHAPHBIX POOOMOMEXHUYECKUX
YCMPOUCME ¢ a8MOMAMUUPOBAHHBIM YNPAGIEHUEM, 8 MOM YUCTE HA KOAECHOM U 2YCeHUYHOM
X00y, a maxace KOHCMPYKYUtl, OCHOBAHHBIX HA UCNOIL30BAHUL PA3IUYHBIX 8UO08 nepedal (8
TMOM YUC/le YepesayHbIX U 3y0uamulx) a maxoice pviiazos. Bcmpoennvie becnpogooHvie
cemesvie peutenus (Wi-Fi u Bluetooth), 603mooicnocms unmezpayuu ¢ becniamuuvim
obnaunvim I10, obecneyusarom 03MONCHOCb NPAKMULECKO20 U3VHEHUS MEXHON02ULL
unmepnema eewjell U OCHO8 UCKYcCmeeHHo2o unmennekma. Obecnevusaemcs 603MONCHOCHIb
00beOUHeH sl HECKOLKUX pOOOMO8, COOPAHHBIX U3 NOOOOHBIX HAOOPO8, 8 2PYNNbL C CEMesbiM
ssaumooeticmeuem. [Ipedycmompena onyuoHanbHas 603MONCHOCHb PACUUPEHUSL
OONOTHUMENbHBIMU KOMNOHEHMAaMU (He 8X00AuuMU 8 CIAHOAPMHYI0 KOMIIEKMAYUro),
NO36OAAOUUMY UZYHAMb MEXHUYECKOe 3DEHUE U NPOMBIULEHHYIO POOOMOMEXHUKY.
Ipedycmompena 6o3mooicHocms pabomvl HAOOPA ¢ OONOTHUMENbHLIMU 0ONAYHIMU
cepsucamu. IIpedycmompensvt MUHUMYM 08A NPOSPAMMUPYEMBIX KOHMPOILIEPA 8
NACMUKOBIX KOPNYCAX, NO360AAOUUX OOHOBPEMEHHO co30a8amb 2 sapuanma pobomos
PAa3IUIHO20 HASHAYEHUS, UMEIOWUX 803MONICHOCHL pAOOMbL KAK 8 NOMOKOBOM pedcume, Max
U ABMOHOMHO, NO3BONAIOWUX PEANU3068AMb 00YUeHUe NPOSPAMMUPOBAHUIO 8 HECKOIbKUX
cpedax paspabomKu Ha paziuyHelX A3vlkax (K npumepy, 6 cpedax Mblock, Arduino IDE, na
azvikax Scratch, C, Python, micro Python). Kax munumym oOun u3 KOHMpoiiepos umeem
BCTMPOEHHYIO ONEPAYUOHHYIO cucmeMmy, ecmpoennvie Wi-Fi u Bluetooth, nopm ons
NOOKIIOUEHUS, NOCIe008AMENLHO COCOUHACMbIX BHEUIHUX Ycmpouicme (ne menee 20
00HOBPEMEHHO NOOKIIOYaeMblX ycmpolicms). Kax munumym ooun us Konmpoanepos umeem
B03MOJICHOCL OOHOBPEMEHHOU 3ANUCU He MeHee 8 NPpoSpamM, ¢ 603MOANCHOCBIO
nepexaoyenus mexcoy Humu. Kax munumym ooun us KOHmpoanepos umeem noaHoOYE8enHulil
oucnaetl (IPS), nozgonaiowuil 6b1600Ums 0anubvle ¢ 0AMYUK08 8 sude madauy u epaduxos, a
makdice co30a8amob 6CmMpoeHHbvle 8 KOHmpoaep sudeouzpsl. Konuuecmso cencopos u
UCNOTHUMENBHBIX YCMPOUCMS, 6CIMPOEHHBIX 8 OOUH U3 KOHMPOLNEPOos, - He menee 10 wm.
Obwee konuuecmeo s1emeHmos 6 Habope ne meree 400 wm., 8 mom uucie ROOKIOYAeMble
mooynu: - Bluetooth moOyas, - 0601iHOU OamMyUK JUHUU, - YIBMPA38YKOBOU OAMYUK

paccmosinus, - 0amuuK yeema, - 0AmuuK Kacanus 1eKkmpomexanudeckuti, - IR Mmooy, -

MOMOP NOCMOAHHO20 MOKA C PeOYKMOPOM — He MeHee 2 WM., - Cep8Onpusoo, - Ny




oucmarnyuonHo2o ynpaerenus IR. Habop 0ondcer 0vims yKOMNIEKMOBAH AKKYMYIAMOPHLIMU
bamapesmu. [Ipoepammuoe obecneyenue, Ucnonbyemoe 05 NPOSPAMMUPOBAHUSL
cobupaemuvix podOMomexHuYeckux Mooeuell U YCmpoucms, 00AHCHO Obimb OOCMYNHO OJis
becniammno2o ckauusanusa uz cemu Humeprem u nociedyrouieco Ucnoab3068aHus.

Obpa3zosamenvHulii HAOOP NO Mexanuxe,
MexampoHuKe u pobomomexHuxe

Habop oonoicen Obimv npeonasnauen 0 npogederus YueOHbIX 3aHAMUL N0 U3YYeHUI0 OCHO8
MexampoHUKU U pobOmMOmMexHuKY, NPAKmMuiecKo20 npumMeHeHus 6a306bix INEMEHNO8
9NEKMPOHUKU U CXEMOMEXHUKU, 4 maKoice Hauboee pacnpoCmpanerHol I1eMeHmHOl Oa3bl u
OCHOBHbBIX MEXHUYECKUX pelleHUll, NPUMEHACMbIX NPU NPOEKMUPOBAHUU U
NPOMOMUNUPOBANHUYU PASTIUYHBIX UHICEHEPHBIX, KUDEPHEMUYEeCKUX U 6CMPAUBAEMbIX CUCTEM.
B cocmag nabopa 0ondicHbl 6x00ums Komniekmyrowiue u ycmpoticmeda, obaaoarouue
KOHCMPYKMUGHOU, IJIeKMPUUECKOLl, ANNapamuoil U npoepammHoOl cOBMeCmMUMOCmsio opye ¢
opyeom. B cocmas nabopa dondicen 6x00ums KOMIIAEKM KOHCIMPYKIMUBHBIX INEMEHMOE U3
Memania onst COOpKU MaKema MaHUnYIAYUOHHO20 pOOOMA U KOMAAEKIM MEMALIUYecKux
KOHCMPYKMUBHBIX 91eMEeHmOo8 0151 COOpKu Makema mMoounvrHo2o poboma. B cocmae nabopa
OO0JIHCHBL 6XO0UMb NPUBOOA PAZTULHO20 MUNA: MOMOPLL C UHMESPUPOBAHHBIM UNU GHEULHUM
0amuUUKOM NONOJICEHUs. — He MeHee 2um, cepeonpueoo 60abulol — He menee 4um,
€epeonpuBo0 Manblii — He MeHee 21m, NPUBOO C BO3MOICHOCTNGIO YUPABIEHUSL 8 UWAC0B0M
peodicume — ne meHee 2uim. B cocmas Habopa 00ndCHbI 8X00UmMb d1eMeHmbl 015 COOPKU
BAKYYMHO20 3aX6aMa.; 6aAKYYMHAS NPUCOCKA — He MeHee [uim, d71eKMpPOMASHUMHbIN KAANaH —
He menee lwim, 8aKyyMHblil HAcOC — He MeHee lwm. B cocmas nabopa 0ondicha 6xo0ums
anemenmuasn 6asa Ousk nPOMOMUNUPOBAKUs: niama 0Jis OecnaeuHo2o NPOMOMUNUPOBAHUS,
KOMNJIEKM NPo6000E PA3IULHO20 MUNA U OIUHbL, KOMIIEKM PE3UCTNOPO8, KOMIIEKM
€8emoouU0008, cemuceeMeHmHubll UHOuUKamop, oucnieti JKK-muna, knonku — He menee Swm,
nomenyuomempsl — He Meree 3um, UHPPAKPACHbIIL 0amuuK — He MeHee 3um,
VIbMPaA38yKOGOU 0amyuK — He Menee 3wm, 0amuux memnepamypsl — ne menee lwm, oamuux
oceeujennocmu — He menee luim, mooyne Bluetooth — ne menee lwim, mooyne UK-npuemnuka
— ne menee lum, modyne HK-nepedamuuka 6 sude KHONOYHO20 Nyabma ynpagienus — lum,
AKKymynsamop — ne menee lwim, 3apsonoe ycmpouicmeo — ne menee lwum. B cocmas nabopa
00712iCeH BX0O0UMb MYTbMUOAMYUK OJIsL USMEPEHUS MEeMNEPAmypbl U GIANCHOCIIU
oKpydcaroujei cpedvi — ne menee lum. Mynomudamuux 0ondcern 061a0amo 6CMpPOeHHbIM
MUKPOKOHMPOALEpoM (makmosas yuacmoma - He meree 16 MI'y, wiuna oanuvix — He meHee 8
Kbaiim), unmepgheiicamu 015 noOKmouenus K GHeWHUM YCMpOUCmMEam: yu@posvie u
ananozogvie nopmul, 1-wire TTL, pazvem muna RJ. B cocmas nabopa 0onicer 6xo0umso
KOMNIIEKM YHUBEPCANbHBIX GbIHUCTUMENbHBIX MOOYIEl, NPeOCMABIAWUX OO0l 0A308Y10
naamy, naamy pacuupenus 0 Cemegozo 83auMo0eicmseus u niamy noOOKIOYeHUs. CUNOBOU
Haepysku. Bxooawue 6 komniexm ycmpoiicmea 00a2cHbL 001a0ams 00HOBPEMEHHOU
KOHCMPYKMUGHOU, INeKMPUYECKOU, ANNAPAMHOLL U RPOSPAMMHOU COBMECMUMOCHbIO OpYe C
opyeom. baszosas nnama ynusepcanbHo2o guluucaIumenbHo20 MoOYs O0IHCHA NPeOCmasisime




cobotl npozpammupyemulii Konmpoaiep 8 cpede Arduino IDE unu ananocuyHvix c60600HO
pacnpocmparsemuvix cpedax paspabomku. bazosas niama dondcrna obradams 6cmpoeHHbiMU
unmepdgheticamu 015 NOOKIOUEHUS YUPPOBbIX U AHAO208bIX YCIMPOUCME, 6CHIPOECHHLIMU
uumepeticamu USB, UART, I2C, SPI, 1-wire TTL, Bluetooth, WiFi. IInama pacuuperus
00J12ICHA 0DeCnewuUsams 603MONCHOCIG NOOKNIOYEHUS YHUBEPCATLHO20 BbIYUCTUMENbHO20
MO0y K cemu nocpedcmeom unmepetica Ethernet. IInama pacwiupenus donxcrha obnaoams
nopmamu 8800a-6618600a 0151 NOOKIIOUEHUS YUPPOBBIX U AHANO208bIX YCMPOLCMS, uHmepgelic
SPI u 603M02#CHOCIBIO NOOKAIOYUEHUS HewlHel kapmyl namamu. Iliama pacuiupenus ons
NOOKIIOUEHUS. CUNOBOTL HAZPY3KU OONINCHA 00ECneyusams 603MOHCHOCIb NPIAMO20
NOOKNIOUEHUS, GHEeUIHell CUNOBOU HASPY3KU, A MAKJiCe Pe2yIupyemoli Hazpy3Ku NOCpeoCmeom
PWM unmepdgbeiica. B cocmas nabopa 0ondicen 6x00ums npocpammupyembviti KOHMpoiep,
0becneuusalowuil 603MOACHOCHb OCYWECMBIAMb PA3PAOOMKY NPOSPAMMHO20 KOOd,
ucnonwv3ysa uncmpymenmapuii cpeo paspabomru Arduino IDE u Mongoose OS u s1361k08
npoepammuposanusi C\C++, JavaScript. [Ipocpammupyemvliit KOHMPOLIEP QONNHCEH 0OAA0AMb
nopmamu 015 NOOKNIOYEHUs YUPDPOBBIX U AHAO208bIX YCIMPOUCTE, 6CMPOEHHBIMU
NPOSPaAMMUPYEMBIMU KHONKAMU U INEKMPOMEXAHUYECKUMU MOOYIAMU N5l OP2AHU3AYUY
cucmemsl py4HO20 YRPAGIEHUA, 6CMPOEHHBIMU NPOSPAMMUPYEMBIMU CBEOOUOOAMU OISl
unouKayuu paboyezo pesicuma, ecmpoennvimu unmepgeticamu USB, USART, 12C, SPI, 1-wire
TTL, ISP, Ethernet, Bluetooth, WiFi. B cocmas Habopa 0ondicen 6xo0ums Mooy
MEeXHUYeCK020 3peHuUst , NPeOCMAaBAIWULL COOOU BLIYUCTUMETbHOE YCMPOUCIBO CO
BCTNPOECHHBIM MUKPONPOYECCOPOM (KON-60 si0ep — He menee 4wm, yacmoma sopa ne menee 1.2
ITy, o6vem O3Y — ne menee 512M6, 06vem 6cmpoennoii namamu — He meree 810),
UHMEZPUPOBANHOU KAMEPOU (MAKCUMATbHOE pa3peuienue 6U0eonomoxd, nepedasaemozo no
unmepgeiicy USB — ne menee 2592x1944 ed.) u onmuueckoii cucmemoui. Mooyno
MEXHUYECK020 3peHuUst Q0NdCeH 001a0amsb COBMECTNUMOCBIO C PA3TUYHBIMU
APOSPaAMMUPYEMBIMU KOHMPOLIEpaMu ¢ homowvio unmepgeticose — 1-wire TTL, UART, 12C,
SPI, Ethernet. MoOyns mexnuuecko2o 3perus 00diceH 00ecnedusams GbinoIHeHUe 6Cex
usMepeHull U GbIMUCTIEHUT NOCPEOCMBEOM CODCMBEHHBIX BLIYUCTUMENLHBIX BO3MOICHOCMEN
8cmpoenHo2o mukponpoyeccopd. Mooyib mexnuueckozo 3perust 0oadicer 001a0ame
B03MOICHOCIBIO KOMMYHUKAYUY C AHATIOSUYHBIMU MOOYIAMU NOCPEOCTNBOM WUHbL HA base
nocnedosamenbHo20 unmepgelica c yeavio OarbHeluiel nepedayu pesynbmamos usmepenu
2pynnel MOOYel HA YRPAGIsIouee 8bIYUCTUMENbHOE YCMPOUCMBE0, NOOKIIOYEHHOe K OAHHOU
wiune. Mooynb mexHuuecko2o 3peHust Q0NHCeH 00ecneuusams HACMpOUKU PedtcUMos pabomol
— HACMpOUKY SKcno3uyuu, baianca 6e1020, Y8eMOPAIHOCMHbIX COCMABIAIOWUX, NAOWAOU
0OHapydHCUBaemMoll 00aacmu U300paAdiCenUs, OKPY2Lo0Cmu 0OHApYJICUBaeMol oobracmu
U306padicenUs, NOJOACEHUE OOHAPYICUBAEMBIX 00IACHEl OMHOCUMENbHO Opye Opyead,
MAwuHHOe 00yYeHUe napamempos HeUPOHHbIX cemell 0I5t 0OHApYHICceHUs 00vbeKmos, popmy u
3aK00UPOBAHHbIE 3HAYEHUSL OOHAPYIHCUBAEMBIX MApKepos8 muna Aruco, pazmepol




OOHAPYIHCUBACMBIX OKPYIHCHOCTIEN, KBAOPATNOS U MPEY20TbHUKO8, NAPAMEMPO8
KOHMPACMHOCTU, PA3MEPO8, KDUBUZHYL U NOTOHCEHUS PACRO3HAgaeMbIX aunHull. Habop
doadiceH obecneyusams 803MOHCHOCTIL PA3PAOOMKU MOOeU MOOUTbHO20 poboma,
ynpagasiemoui 8 FPV-pescume nocpedcmeom npoepammuo2o obecneyenus s nepCoHAIbHO20
Komnvromepa u moounsHuix yempoticms na o6ase OC Android unu 10S, obecneuusaroujeco
B03MONHCHOCTIG YNPAGLEHUSL MOOUTLHBIM POOOMOM U BCTNPOEHHBIM MAHUNYIANOPOM
nocpedcmeom epagpuyeckozo unmepgelica, BKIOUAOWUM 6 cebs HAbOp KHONOK U
nepexuouamenetl, O#COUCmuK, obracms 01 omobpasxicenus uoeo. Habop dondxcen
0becneuusan 603MONCHOCHIb U3YUEHUsL OCHO8 PA3PAOOMKYU NPOSPAMMHYIX U ANNAPAMHBIX
KOMNIEKCOB8 UHIICEHEPHBIX CUCmeM, peuleHull 6 cpepe « Mnmepuem eeujeiiy, a maxkice
peuwtenuii 8 obnacmu poOOMOMexHUKY, UCKYCCMBEHHO20 UHMENIEKMA U MAWUHHOZ0 00YYeHUs.
B cocmag nabopa oonsxcno 6xo0ums nocobue no u3yueHur0 0CHO8 NEeKMPOHUKU U
cxemMomexHuku, peuienull 8 cgpepe «HMnmepnem eewjeiiy, pazpabomxu u npOMOMURUPOBAHUIO
Mmodeneti pobomos. B cocmas nabopa 001#CHO 8X00ums nocobue no u3y4eHur 0CHO8
Ppaspabomxu cucmem mexHu4ecko20 3peHus U 2AeMEHNO08 UCKYCCMEEHHO20 UHMENIeKmA.

Habop OI'D/ETD (¢usuxa)

"Cocmag nabopa: wimamug 1a60pamopHbulil C OepACAMENIMU BeCbl DIEKMPOHHbIE MEH3VDKA,
npeoen usmepenus 250 mn ounamomemp 1H ounamomemp SH yununop cmanonoii, 25 cm3
YuauHOp anomunuessiti 25 cm3 yununop anromuruesslii 34 cm3 yurunop niacmuxogulii 56

cm3 (05 usmepenus cunvlt Apxumeoa) npyscura 40 H/m npysicuna 10 H/m epysvt no 100 2 (6

wm.) epy3 nabopHulll ycmanaeausaem maccy ¢ wazom 10 e mepuas renma, 1unelixa,
Mpaucnopmup 6PYcox ¢ KPIOUKOM U HUMbIO HAnpasisiowas onunol ne mernee 500 ymm.
Jlonicnbl bbims 0becneuensl pasHvle KO3Quyuenmvl mpenus 6pYCKa no Hanpaeiswel
CeKyHOOMED INEKMPOHHbLIL C OAMYUKOM HANPABHAIOWAsL CO WKALOU OPYCOK OepessHHbl C
NYCKOBbIM MASHUMOM HUMAHOU MASIMHUK C 2DY30M C NYCKOBbIM MASHUMOM U C
B03MOIICHOCIBIO USMEHEHUS! ONUHBL HUMU pbluaz 010K NOOBUIICHBIU OJIOK HENOOBUIICHDBITL
Kanopumemp mepmomemp UCmouHUK NUMAanus NOCHOSHHO20 MOKA (8bINPAMUMENLb C
6b1X00HbIM HanpadxceHuem 36-42 B unu bamapetinulii 010K ¢ 803MONCHOCMBIO Pe2yIUPOBKU
8bIXOOH020 HANPSAJICEHUs 80IbMMemp 08yxnpedenvuviil (3 B, 6B) amnepmemp
ogyxnpeoenvnsiii (0,64, 34) pesucmop 4,7 Om pesucmop 5,7 Om namnouka (4,8 B, 0,5 A)
nepemennulli pesucmop (peocmam) 00 10 Om coedunumensvhvie npogoda, 20 wm. Kuo4 Habop
npo6oaouHbIX pe3ucmopos plS cobupaiowas aunza, poxycroe paccmosnue 100 mm
cobuparowas aun3a, okycrnoe paccmosanue S0mm pacceusarowas 1unsa, QoxycHoe
paccmosinue -75MM IKpan ONMu4eckas ckamvs ciaild «Moodenb npedmemay oceéemumens
ROAYYULUHOP C NAGHWEMOM C KPY208blM mpanchnopmupom IIpubop 0ns usyyenus 2azo6wix
sakonos Kanunnaper Juppaxyuonnas pewemxa 600 wmpuxoe/mm Juipaxyuonnas pewemxa
300 wmpuxos/mm 3epkano Jlazepuas yxasxka [lonsipoud 6 pamxe ]enu FOnea Kamywika
Mmomoxk Bnok ouodos bnok xondencamopos Komnac Maznum Onexkmpomaznum Onunku




orcenesuvle 6 barnxe"

MnozoghynkyuonanvbHoe ycmpoucmeao Tun ycmpoiicmea.: Muoeogynxyuonanvroe ycmpoticmeo (M®@Y); Lleemnocms newams. wm 1
(npunmep, ckanep, KOnup) yepno-denas, Texnonoeus neyamu: s1ekmpocpaguueckasn (1a3epHas, c6emoouoOHAs);
Dopmam neyamu: He menee A4; Tun ckanuposanusa: nPOMANHCHbIN/NAAHUEMHBI,
Bosmosrcnocms ckanuposanus 6 popmamax: ne menee A4; Cnocob nooxniouenus: LAN, Wi-
Fi, USB
Hoymo6yx Dopm-gpaxmop. noymoOyk,; Pazmep ouazonanu: ne menee 15.6 owiimos; Paspewenue skpana: wm 2
Full HD, Quad HD unu Ultra HD,; Obwuii 06vem ycmaHoeienHOU OnepamuHoll Namamu. He
menee 8 T'oaum,; MaxcumanvHulii 06wutl nodoepacusaemslii 06vem onepamueHol NaMsImu.
He menee 16 ['batim; O6vem SSD naxonumens: ne menee 240 I'baiim; Becnposoonas cea3b.
Wi-Fi; Koauuecmeo ecmpoennvix 6 kopnyc nopmog USB: ne menee 2, uz komopulx ne menee |
doarcno bvime USB eepcuu ne nuoice 3.0, Paspewenue 636-kamepul, Mnukcens: He menee 0.3;
Bempoennuiii muxkpogpon,; Knasuamypa ¢ packnaokou u MapKkuposkou Kiasuiu
QWERTY/HI]VKEH; Iloodepaicka cmandapmog becnposooroii ceasu: 802.11a/b/g/n/ac;
Ipoussooumenvrocms npoyeccopa (3uauenue noxazamens « CPU Mark» no mecmy «Laptop
& Portable CPU Perfomancey http://www.cpubenchmark.net/laptop.html): ne menee 5000
eounuy, Hanuuue manunyiamopa mviuis 6 Komniekme: 04, Ycmano6iennas onepayuoHHasl
cucmema ¢ epagpuieckum noab308amenIbCKum unmeppeucom, ceedenus 0 KOmopom BKI0UeHbl
8 eOUHDBLIL peecmp POCCULCKUX NPOSPAMM OJisl INEKMPOHHBIX GbIUUCTUMENLHBIX MAWUH U 6a3
O0aHHbIX; YCcmarnoenenHvill nakem oghucHo20 NPOSPAMMHOZO 0DeCchedeHUs, COBMECTUMO20 C
VCMAHOBNEHHOU ONEPAYUOHHOU CUCIEMOTL, CEEOEHUSL O KOMOPOM BKIIOUEHbL 8 €OUHDIL Peecmp
POCCULICKUX NPOSPAMM OISl INEKMPOHHBIX GbILUCTUMENTbHBIX MAUWUH U 6A3 OAHHBIX.
Cmon 0eMoHCmMpayuoHHbIL wm 1
Cmon nabopamopuwitl ¢ 08yMs wm 3
pozemKamu
Cmon ons yuumens wm 2
Yyenuueckasn napma (peeyrupyemas, wm 15
0gyxmecmuas,)
Cmyn yyenuueckuti K cmomny 0jist wm 3
aabopamopHuix pabom
Cmyn yuenuuecxuti wm 30
wm 1

Cmon 0ns pobomomexuuxu




LlIxag ona xpanenus yuebHvIx nOcoobUU U wm
0bopyoosanus
Tymba-moiika ¢ canmexHuko wm
Lugposas rabopamopus no xumuu Obecneuusaem guinoanenue 1ab60pamopHuIx pabom no Xumuu Ha ypoKax 6 OCHOGHOU WKOe U wm
(vuenuueckas) NPOEeKMHO-UCCIe008AMENbCKOU desmenvrocmu yuawuxca. Komnnekmayus: becnpogoonoii
MYToMUOAMUUK NO Xumuu ¢ 3-ma ecmpoennvimu damyuxamu: Jamuuk pH ¢ ouanazonom
usmeperus ne yce yem om 0 0o 14 pH Jlamuux 31eKmponpogooumocmu ¢ Ouana3oHamu
usmepenus ve yace uem om 0 0o 200 mxCm; om 0 0o 2000 mxCm; om 0 0o 20000 mxCm
Jlamuux memnepamypbl ¢ duanazoHom usmepeHus ve yce yem om -20 0o +140C OmoenvHobie
oamuuxu: /lamyux onmuueckou niomuocmu 525 um Axceccyapvi: Kabenv USB
coedunumenvhwill 3apsaonoe ycmpoticmeo ¢ kaberem miniUSB USB Aoanmep Bluetooth 4.1
Low Energy Kpamkoe pyxosoocmeo no sxcniyamayuu yugpogotil rabopamopuu Habop
nabopamopnou ochacmku Ilpozpammnoe obecnewenue Memoouueckue pekomenoayuu He
menee 40 pabom Hanuuue pycckosaszvlunozo caiima noodepoicku Hanuuue udeoponuxos.
Lugposas nabopamopus no sxoro2uu Obecneuusaem npogedenue yuebHo20 IKOI02ULECKO20 MOHUMOPUHEA UHCIMPYMEHMATbHBIMU wm

memodamu. Habop npumensemcs npu uzyvyenu 3Ko102uu, Ouoaio2uu, Xumuu, ceoepaduu u
npupooosederus, a makxice 01 UHOUBUOYANbHBIX UCCIeO08AHUS U NPOEKMHOU OessmelbHOCMU
wkonbHuxos. Komnnexmayus: becnpoodnoil mynemudamuuk no 3Ko102U4ecKoMy
MOHUMOPUHZY € 8-10 CMPOEHHbLIMU OAMYUKAMU: JJamyux HUMpam-uoHos Jamuux xaiopuo-
uornog Jamuux pH c ouanasonom usmepernus ne yice uem om 0 0o 14 pH Jlamuuk énasicnocmu
¢ duanazonom uzmepenus 0...100% JJamuuk oceewjeHnocmu ¢ OUANa3oHOM U3MepeHUsl He
yorce uem om 0 0o 180000 nx Jamuuk memnepamypuvl ¢ OUANa3oHOM UMePeHUs He Yoice uem
om -20 0o +140C [lamuuk 31eKmponpogooumocmu ¢ OUAnA30HAMU USMEPEHUSL He YIIce Yem
om 0 0o 200 mxCm; om 0 0o 2000 mxCm,; om 0 0o 20000 mxCm Jamuux memnepamypuol
OKpYydHcaloujeli cpedbl ¢ OUana3oHom usmepenus ne yoce wem om -20 0o +50C OmoenvHoie
0amyuky u MyaemuoamuuKku. JJamuux 36yKa ¢ QyHKyuel uHmezspuposanus ¢ OUana3onom
usmepenusi yacmom He menee uem om 50 I'y 0o 8 kl'y; [Jamuuk enasxcHocmu noygwl ¢
ouanazonom usmepenus He yuce yem om 0 00 50% [lamuux oxucu yanepooa ¢ ouanazoHom
usmepenusi ve yace yem om () oo 1000 ppm Mynvmuoamyux onmuueckoi nRAOMHOCMU U
MYMHOCMU CO 6CMPOeHHbIMU Oamuukamu. [Jamuux onmuyeckoi niomuocmu 470 Hm ¢
ouanasonom uzmepenus om 0 0o 2 D [lamyux onmuueckoii niomuocmu 525 HM ¢ OuanazoHom
usmepenusi om 0 0o 2 D Jlamuux onmuueckoti nromuocmu 630 HyM ¢ OuanazoHom usmepeHus
om 0 0o 2 D Jlamuukx mymuocmu pacmeopos ¢ ouanazonom usmepenus om 0 oo 200 NTU
Axceccyapui: Kabenw USB coedunumenvhulii (2 wim.) 3apsionoe ycmpoucmeo ¢ kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low Energy Cmepaicerb 015 3aKpenienus 0am4uKkos 6
wmamuse Kpamxoe pykoeodcmeo no sxcnayamayuu yugpogoi nabopamopuu Ilpoepammnoe
obecneuenue Memoduueckue pekomendayuu e menee 20 pabom Ynaxosxa Hanuuue




PYCCKOAZBINHO20 CAtima NOOOEPIHCKY, HAUYUE UOEOPOTUKOS.

Habop OI'D/ETD (xumus)

B nabop exooam eecwvl nabopamopmvie snexmpounvie 200 2, chupmoska rabopamopHas,
B0POHKA KOHUYECKAs, NALOYKA cmeKIsAHHasA, npooupka I1X-14 (10 wmyk), cmaxar 6b1coKuUll ¢
Hocuxkom BH-50 ¢ memkou (2 wmyku), yununop usmepumenvuuiti 2-50-2 (cmexnaunulii, ¢
npumepmou Kpbluikoti), uimamug 07 npooupox na 10 ené30, 3asxcum npooupoyHblil,
wnamenv-103cedxa (3 wmyxu), Habop GraKoHo8 0l XpaHeHUs pacmeopos U peakmusos
(06vem ¢hnaxona 100 ma - 5 komniekmos no 6 wmyk, oovem gaaxora 30 ma - 10 komniekmos
no 6 wmyk), yururHop usmepumenvusuiti ¢ Hocuxkom 1-500 (2 wmyku), cmaxan vicoxuti 500 mn
(3 wmyku), Habop eputell 011 MbimMbs ROCYObL (epud ik MbIMbSA NPOOUPOK - 3 WmyKu, eput O
Mblmbs KOO - 3 wimyku), xanam b6enviii X/6 (2 wmyKu), nepyuamku pe3uHosble Xumuieckue
cmotikue (2 wmyKku), ouku 3awumusle, puiempel 6ymasicuuvle (100 wmyk), 2oproyee 0
cnupmogok (0,33 1). B cocmas nabop éxooam peakmugul. anioMUunUlL, Hcene3o, CONAHA
KUCTIOMA, MeMUIOPAHIC, PeHOoNpmaneut, ammuax, nepokcud 8000pooa, Humpam cepeopa u
opyeue; 8 obwell crodcHocmu - 44 paznuunsix 6ewecma, UCHOIb3YeMblX 05l COCMABIEHUS.
KOMNJIEKMO8 PeaKxmugos npu npoeoeHuY IK3aMeHAYUOHHBIX IKCHEPUMEHMOE NO KYPCY
UIKOTbHOU XUMULL.

Hoymo6yx

@opm-gpaxkmop.: noymoOyk,; Pazmep ouazonanu: ne menee 15.6 owiimos, Paspewenue sxpana:
Full HD, Quad HD unu Ultra HD,; Obwuii 06vem ycmaHo8ieHHOU ONepamusHot NAMAMu.: He
menee 8 I'oaum,; MaxcumanvHulii 06wutl nodoepicusaemslii 06vem OnepamueHol NaMsmu:
ne menee 16 I'batim;, O6vem SSD naxonumens. ne menee 240 I'baiim,; becnpogoonas céssw:
Wi-Fi; Koauuecmeo ecmpoennvix ¢ kopnyc nopmog USB: ne menee 2, uz komopwix ne menee 1
domcno bvime USB eepcuu ne nuoice 3.0, Paspewenue 636-kamepul, Mnukcenv: He menee 0.3;
Bempoennuuii muxkpogpon,; Knasuamypa ¢ packnaokou u MapKuposkou Kiasuuu
OWERTY/HI][YKEH; ITodoepaicka cmandapmos 6ecnpoeodnoii ceasu: 802.11a/b/g/n/ac;
Ipoussooumenvrocms npoyeccopa (3uauenue noxazamens « CPU Mark» no mecmy «Laptop
& Portable CPU Perfomancey http://www.cpubenchmark.net/laptop.html): ne menee 5000
eounuy, Hanuuue manunyisamopa mvluib 6 Komniekme: 0a;, Ycmanosiennas onepayuoHHas.
cucmema ¢ epaguueckum noab308amenbCKum UHmepheicom, ceedenus 0 KOmopom BKII0UEeHbl
6 eOUHDBLIL peecmp POCCUUCKUX NPOSPAMM OJisl INEKMPOHHBIX GbIUUCTUMENbHBIX MAWUH U 6a3
OaHHbIX; Ycmanoeiennwill nakem ogucHo20 npoSPaAMMHO20 0OeCneyetUs, COBMECMUMO20 C
VCMAHOBNEHHOU ONEPAYUOHHOU CUCIMEMOT, CBeOeHUsI O KOMOPOM GKIIOUEHbL 8 eOUHBLI peecmp

POCCULICKUX RPOSPAMM OJIsL INEKMPOHHBIX GbIUUCTUMENTbHBIX MAUWUH U 6A3 OAHHDBIX.
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Yuenuuecxas napma (pezyrupyemas,
o0gyxmecmuas)

Cmon 0ns nabopamopuwix pabom ¢
CAHMEXHUKOU




Cmon 0eMoHCMpPayuoHHbLL ¢ MOUKOU wm 1
Cmon ona yuumens wm 2
Cmyn yueHuyeckuil K cmoay ois wm 3
aabopamopHeix pabom
Cmyn yuenuyeckuii wm 30
LlIxag onsa xpanenus yuebHvix nocobull u wm 1
obopyoosanus
Tymba-moiika ¢ caHmexHukou wm 1
Lugposas nabopamopus no 6uonrocuu Obecneuusaem evinoaHerue 1a00pAMoOpPHLIX pabom Ha YPOKAxX no OUOLO2UU 8 OCHOBHOU wm 4
(vuenuueckas) WiKoIe U NPOEKMHO-UCCLe008amMenbCKOU dessmenvhocmu yuawuxcs. Komnaexmayus:
becnpoeoonoii mynbmudamyux no buonozuu ¢ 5-10 6CMpoOeHHbIMU oamuuxamu. Jamuux
erasicnocmu ¢ ouanazornom uzmeperus 0...100% JJamuux oceewyennocmu ¢ OuanazoHom
usmepenus e yoice yuem om 0 0o 180000 nx [Jamuuk pH ¢ ouanazonom uzmepenus He yice uem
om 0 0o 14 pH /lamuux memnepamypbol ¢ OuanazoHom usmepeHust we yice uem om -20 0o
+140C Jamyux memnepamypul oxpyscaroufeli cpeovl ¢ OUANa30HOM USMEPEHUsL He Yiice Yem
om -20 0o +40C Axceccyapwi: 3apsonoe ycmpoiicmeso ¢ kaberem miniUSB USB Adanmep
Bluetooth 4.1 Low Energy Kpamkoe pykoeodcmeo no sxcniyamayuu yugpogoi iabopamopuu
Lugposas eudeoxamepa c memaniuieckum wmamueom, paspeuterue He meree 0,3 Mnukc
Ilpoepammmnoe obecneuenue Memoouueckue pexomenoayuu ne menee 30 pabom Ynaxosxa
Hanuuue pyccrosnzviunozo catima noooepiicku, Hanuyue 6Uu0eopoiuKkos
Muxpockon yughposoti Tun muxpockona: 6buonrocuveckuti Hacaoka muxpockona: monoxkynapuas Hasznauenue: wm 1
nabopamopuwiii Memood uccredosanusi: ceemiuoe noie Mamepuan onmuku: onmuieckoe
cmekao Yeenuuenue muxpockona, kpam: 64 — 1280 Oxynapvi: WF16x Obvexmuevt: 4x, 10x,
40xs (noonpyocunennwiii) Pesonveepnas eonoska: na 3 obvekmusa Tun nooceemxu: 3epranio
unu cgemoouood Pacnonodcenue nooceemxu. eepxusist u HudicHss Mamepuan kopnyca: memaii
Ipeomemnouit cmonuk, mm: 90 Hemounux numanusi: 220 B/50 'y Yucno mezanukceneii: 1
Lugpposas rabopamopus no usuonocuu | Obecneuusaem npogedeHue UCCied08anus no GYHKYUOHUPOBAHUIO YeN08eHUeCK020 OP2AHUMA. wm 1

(npoghunvuvwiii yposeHn)

Komnnexmayus: becnpoeoonotl mynemudamuyux no ¢usuonocuu ¢ 5-10 6CmpoeHHbIMU
damyuxamu. Jamuux apmepuanvhozo oasnenusi (0...250 mm pm. cm.) JJamuuk nyrvca ¢
ouanazonom usmepenust ne yoice wem om 30 0o 200 yo/mun Jlamuux memnepamypul mena ¢
ouanazoHom usmepenus ne yoice wem om +25 oo +40C Jamyux yacmomol ObixaHus ¢
ouanazonom usmepenust ve yoice yem om 0 0o 100 yuxnoe/mun Jlamuux ycxopenus ¢
noxazamenamu £2 g; +4 g; +8 g Omoenvuvie ycmpoticmea: JJamuux IKI ¢ ouanazonom
usmepenust ne yoice yem om -300 do +300 mB) Jlamuuk cunomep ¢ ouanazonom usmepeHus He




yorce uem om 0 0o 40 H Jlamuuk oceewjeHnocmu ¢ OuanasoHom uzmepenus He yoice uem om 0

0o 180000 nx Axceccyapuvr: Kabenv USB coeounumenshulii 3apadnoe ycmpoiicmeo ¢ kabenem

miniUSB USB Adanmep Bluetooth 4.1 Low Energy Kpamxoe pykosodcmeo no sxcniyamayuu
yugposoii rabopamopuu I[Ipoepammuoe obecnevenue Memoouueckue pekomenoayuu He
menee 20 pabom Hanuuue pycckoazvlunozo caiima noodepacku Hanuuue sudeoponuxos.

Hoymo6yx

Dopm-gpaxmop. noymoOyk,; Pazmep ouazonanu: ne menee 15.6 owiimos; Paspewenue skpana:
Full HD, Quad HD unu Ultra HD,; Obwuii 06vem ycmaHoeienHOU OnepamugHoll Namamu. He
menee 8 Toaum,; MaxcumanvHolii 06wutl nodoepircusaemslii 06vem onepamueHoll NAMAMu.
He menee 16 ['batim;, O6vem SSD naxonumens: ne menee 240 I'baiim; becnposoonas cesa3b.
Wi-Fi; Koauuecmeo ecmpoennvix 6 kopnyc nopmog USB: ne menee 2, uz komopulx ne menee |
doarcno 6vime USB eepcuu ne nuoice 3.0, Paspewenue 636-kamepul, Mnukcens: e menee 0.3;
Bempoennuuii muxkpoghon,; Knasuamypa ¢ packnaoxkoii u MapKuposKoti Kiaguu
OWERTY/MI]YKEH; Iodoepacka cmandapmos becnposoonoii ceasu: 802.11a/b/g/n/ac;
Ipoussooumenvrocms npoyeccopa (3uauenue noxazamens « CPU Mark» no mecmy «Laptop
& Portable CPU Perfomancey http://www.cpubenchmark.net/laptop.html): ne menee 5000
eounuy, Hanuuue manunyiamopa mviuis 6 Komniekme: 0a, Ycmanoeienuas onepayuoHHas.
cucmema ¢ epagpuieckum noab308amenIbCkum uHmeppeicom, ceedeHus 0 KOmopom BKI0UEHb
8 eOUHDBLIL peecmp POCCUUCKUX NPOSPAMM OJisl INEKMPOHHBIX GbIUUCTUMETLHBIX MAWUH U 6a3
O0aHHbIX; YCcmaHnoenenHvill nakem oghucHo20 NPOSPAMMHOZ0 0DeCchedeHUs, COBMECTUMO20 C
VCMAHOBNEHHOU ONEPAYUOHHOU CUCIEMOTL, C8EOEHUsL O KOTMOPOM BKIIOUEHbL 8 €OUHDIL Peecmp
POCCULICKUX NPOSPAMM Ol INEKMPOHHBIX GbILUCTUMENbHBIX MAUWUH U 6A3 OAHHDBIX.

Yuenuuecxas napma (pezynupyemas,
o0gyxmecmuas)
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Cmon ons yuumens

Cmyn yuenuueckuii

34

LlIxagh ons xpanenus yuebuvix nocoouil u
obopyoosanus




