MpunoxeHne 1 k npukasdy enaptameHTa
obpasosaHua 1 Hayku KypraHckoi obnacTtu ot
73.008 AOLB N 734
«Ob6 yTBEpPXOESHUM NEepeyHss obopyaoBaHus,
pacxoAHbIX maTepuanos, cpeacTs obyveHus
1 BOCNUTaHUA (MHpacTpyKTypHOro nmcra)
AN co3anHusa 1 OYHKLMOHMPOBAHWSA LLEHTPOB
06pas3oBaHns eCTeCTBEHHO-HaYYHOW U
TEXHOJIOrMyeckon HanpasreHHocTen « Toyka
pocTa», pacrnosioKeHHbIX B CENbCKON
MECTHOCTU U MarnbIx ropogax KypraHckou
obnacTtun»

MepeueHb 06opyanoBaHUA, pacxoaHbIX MaTepuanos, CpeAcTB 00yUYeHUs U BOCNUTaHUSA (MHPACTPYKTYPHbLIN NIUCT) ANA CO3AaHUs U
thyHKUMOHMPOBaHUSA LEeHTPOB 0Gpa3oBaHUsA eCTeCTBEHHO-HayYHOW U TEXHONOrMYecKoi HanpasrneHHocTen «Touka pocTay,
pacnorioXeHHbIX B CEJIbCKOA MECTHOCTU U ManbIx ropogax KypraHckoun obnacTu

Ne HaumeHoBaHue Enn-
\. obopynoBaHus KpaTkue npumepHbie TexHUYeckue xapakrepucTtuku (PBIMO) Huua Konu-
B (PBIO) u3Mepe-| 4YeCTBO
HUA

HaunmeHoBaHue HanpaBneHusa: :OGOU<D.OWNISQ ansa OQEQO@UN&OWN._.QS_UI_U_X opraHu3auuu, He ABMAKLWUNXCA MarlOKOMMNIeKTHbIMU"

1. HavmeHoBaHuve pasgena: "EcTecTBeHHOHay4YHasa HanpaBieHHOCTL"

BecnpoBoaHoi MynbTUAATYMK MO hUsnKe ¢ 6-10 BCTPOEHHBIMU AaTunkamu:  LindpoBoit AaTumk Temneparypbl
C [inana3oHoM usmepeHus He yxxe vyem o1 -20 go 120C  Lincbposoit agaTtumnk abconoTHOro AaBneHus ¢
[AvanasoHoM uamepeHusa He yxe vyem ot 0 go 500 klMa [JaTynk MarHUTHOro Norns ¢ AnanasoHoM U3MepeHns
He yxe yem oT -80 go 80 MTn [atyuk HanpshkeHusi ¢ guanasoHammn n3aMepeHust He yxxe Yem ot -2 1o +2B; or
Lincpposas : :
A -5 no +5B; o1 -10 go +10B; o1 -15 o +15B [atuuk Toka He yxxe Yem oT -1 go +1A [JaTymk akcenepomeTp ¢
it nokasaTenamu He MeHee Yem: £2 g; +4 g; +8 g OThenbHble yetporictBa: USB ocuunnorpad He meHee 2
chmanke (y4eHnyeckas) . % 4 iy
KaHana, +/-10 B Akceccyapbl: Kabenb USB coeguHuTenbHbI  3apsigHoe YCTPOUCTBO ¢ kabenem miniUSB
USB Apantep Bluetooth 4.1 Low Energy KoHcTpyKkTOp Ans npoBefeHus aKkcnepumeHTos KpaTkoe
PYKOBOACTBO MO aKCnyaTaumu uudposon nabopatopun [NporpammHoe obecrieveHne MeTtoguueckue
pekomeHgauun (40 pabot) Hanuumne pycckosiablMHOro caiita nogaepx)ku Hanuyune BuaeoponuKkos.

wT 36.00




Eon-

Ne HanmeHoBaHue
Al obopypoBaHusi KpaTkue npumepHble TexHU4eckue xapakrepuctuku (PBI10) Huua Konu-
(PBINO) u3Mepe-| 4YeCTBO
HUS
BecnpoBogHoi MynbTuaaTYMK MO XMMUU € 3-MSA BCTPOEHHbIMM AaTynkamu: [JaTtymk pH ¢ gnana3oHom
n3mepeHus He yxe 4yem ot 0 o 14 pH [JaTumk anekTponpoBOAUMOCTY C AnanasoHaMu UBMEPEHUST HE yxKe
Lincpposas yem oT 0 go 200 mkCwm; oT 0 go 2000 MkCwm; oT O go 20000 mkCm  [atuumk TemMneparypbl ¢ AanasoHom
n3mepeHus He yxe Yyem oT -20 go +140C OTgernbHble gaTumku: [aTymk onTUYeCcKon NNoTHOCTU 525 HM
InabopaTopus Mo A - Ka6 USB i 3a A . 6 inlUSB USB Ag wT 36.00
XAMIM (y4eHMIeCKasT) kceccyapbl: Kabenb coeauHUTENbHbIN psAAHOe YCTPOiCcTBO ¢ kabenem mini anTep
Bluetooth 4.1 Low Energy KpaTkoe pykoBoACTBO No aKkcnnyaTauuu uynudposoin nabopatopun Habop
inabopaTtopHol ocHacTku [MporpammHoe obecneyeHne MeToguyeckue pekoMmeHgaumm He meHee 40 paboTt
Hanuune pycckonsbl4HOro canTta nogaepXxkM Hanuumve BUAEOPOnMKOB.
BecnpoBogHoi MynbTuAATYMK No GUoNorum ¢ 5-10 BCTPOEHHbIMK AaTunkamu:  JaTymk BNaXHOCTU C
\nuanasoHomM namepenns 0...100% [aTymnk ocBELLEHHOCTU C AMana3oHoM U3MepPeHUust He yxke yem ot 0 oo
Lincbposas 180000 nk Hatymk pH ¢ gnana3oHoM namepeHuns He yxe yem ot 0 fo 14 pH [atyuk TemMneparypbl ¢
naBopaTopus Mo uanasoHoOM uamepeHus He yxe 4yem oT -20 o +140C [datymk Temnepatypsl OKpy>atoLLeil cpeabl ¢
= sy ANaNasoHOM U3MEPEHNS He yXe Yem OT -20 po +40C Akceccyapbl: 3apsigHoOe YyCTPONCTBO C xmmm:o_s( T 36.00
(yueHnveckas) miniUSB USB Apantep Bluetooth 4.1 Low Energy KpaTtkoe pykoBoAcCTBO Mo akcnsyatauuu uucposoi
nabopatopun LlndpoBas Bugeokamepa ¢ MeTanIMYECKUM LUTATUBOM, pa3peLLeHmne He meHee 0,3 Mnuvke
[MporpammHoe obecneveHne MeToguyeckue pekomeHgaumm He meHee 30 pabot Ynakoeka Hanuyue
PYCCKOSI3bIYHOrO canTa Nogaep)kku, Hannune Buaeopornkos
2. HanveHoBaHve pasgena: «[JononHutensHoe obopyaoBaHue»
LLtaTtne nabopatopHbii xumudeckui  Yawwka MNetpn  Habop MHCTpyMEHTOB npenapoBarsibHbIX (MUHLET,
KOMIMIEKT Nocy/b 1 ckanbnenb, Urna npenapoBanbHas (2 WT.), CTekno npegMmeTHoe (3 Wr.), cTekno nokposHoe (100 wr.))
o60pynoBaHMs AN INoxka ana oxuradus Bewects  Ctynka chapcopoas Ne1  [lect Ne1  BbinaputensHas dawa Nei
dnakoH ans xpaHeHus TBepAbix peakTmeoB (50 M)  ®nakoH Ans XpaHeHus pacTBOPOB PeakTUBOB C
YYEHUYECKUX OMbITOB T 24.00
(cbuavika, xvmmsi, Kpbilkamu kanensHuuamun  Mpobupka MX-14  lNMpobupka MX-16  Npubop Ans nosyyeHus rasos
Gonors) CnupTtoBka [optoyee ansa cnuptoBok (0,33 1) esqquz (100 wr.) _Ao:mw KoHuyeckas 50 mn lNanouyka
CTeknsiHHas (C pe3anHOBbLIM HaKOHEeYHUKOM)  MepHbI LmunuHAap (nnacTukoBbii) 25 M BopoHka
cTeknsHHasa B-36 (vanaa) CrakaH cTeknsaHHbI (100 M)  [asooTBOAHasA Tpybka (rmbkas)
O6pasoBaTerbHblIVi ObpasoBaTterbHbI Habop JoMmKeH BbITh NpegHa3HadeH s U3yYeHns PoBOTOTEXHUYECKUX TEXHOMOTUIA,
Habop 4519 U3y4eHUs1 |OCHOB MH(POPMAaLMOHHBLIX TEXHOMOMMI N TEXHOMOMIA NPOMbILLIIEHHO aBTOMaTM3aL MK, a Takke TEXHOMOriA
MHOFOKOMMOHEHTHbIX  [TPOTOTUMUPOBAHUS U aaaUTUBHOIO NpousBoAcTBa. B cocTtaB Habopa AomKHbI BXOAWUTE KOMMNEKTYIOLLME U Wt 12.00
poBOTOTEXHUYECKUX  [yCTPOICTBA, obnagarLme KOHCTPYKTUBHOM, annapaTHOR 1 NporpaMMHOM COBMECTUMOCTbLIO APYT C APYIOM.
cucTem u 1) KomMnneKkT KOHCTPYKTUBHBIX 3NIEMEHTOB M3 MeTarsna 1 nnactuka gns cOopkn Mogenen MaHUNynsuMoHHbIX

MaHUNYNALUNOHHbIX

po6OTOB C YrIIoBOW KMHEMATUKOWM, NiiockonapaniiensHon kKuHematukol, Delta-kuHemaTtukon. 2)




Ne HaumeHoBaHue Enun-
it \m_ obopynoBaHus KpaTkue npumMepHble TexHuyeckue xapakrepuctuku (PBIO) HULUa Konu-
(PBINO) u3mMmepe-| 4ecTBO
HUA
po6oToB MHTennekTyanbHbli cepBOMOAY b C MHTENPUPOBAHHON CUCTEMON yrpaBiieHus - He MeHee 7LUT.

CepBomoaynb AomkeH obrnaaarth MHTErpupoBaHHOW CUCTeMON yrpaBreHusl, obecnevumnsatoLlelt obpaTHyo
CBSI3b UV KOHTPOMb NapaMeTpoB - MOSIOKEHWE Bara, CKOPOCTb BpalleHusl, Harpyska NnpuBoaa, a Takke
obecneynBaroLLeli BO3MOXHOCTb NOCNEA0BaTeSIbHOro NOAKIHYEHUs APYr C APYroM U yrpaBneHus
cepBoOMOYrIsiMU MO NocnegoBaTenbHOMY NONyaAynnekcCHOMY aCUHXPOHHOMY MHTepdelicy. 3)
PoBoToTexHn4ecknii KOHTposIep, NPeAcTaBnAlLLMA coboit MoaySibHOe YCTPOCTBO, BKIoYaloLLee B ceba
OOHOMMAaTHBLIN  MUKPOKOMMBLIOTEP AN BINOMHEHWUSI CIIOXHbLIX BbIYUCIUTESNBHBIX onepawuii, neputepuinHbIi
KOHTpOMep ANns ynpasreHnsi BHELLUHUMUW YCTPOUCTBaMMU W NNaTy pacluMpeHunst 4nsi NOAKNHYEHUS BHELHMX
ycTponcTs. Mogynu poboTOTEXHUYECKOro KOHTponnepa AoMkHbI 0bragaTte O4HOBPEMEHHOW KOHCTPYKTUBHOM,
annapaTHoW 1 NPorpaMMHON COBMECTUMOCTbLIO ApYr € ApYroM. PoBoTOTeXHUYECKMIA KOHTPOMAEP AOMKeH
YOOBNETBOPATL TEXHUYECKUM XapaKTepUCTUKaM: KOS-BO S4ep BCTPOEHHOrO MUKPOKOMMbIOTEPA - He MeHee 4,
TakToBas YactoTa sapa - He meHee 1,2 T, o6bem O3Y - He meHee 512 MO, Hanuune nHTepdelicos - SPI,
12C, 1-wire TTL, UART, PWM, undpoBble - He MeHee 16 LT 1 aHarnorosble NopThl - He MeHee 8 LT Ang
NOAKIMIOYEeHNST BHELUHUX YCTPONCTB, BCTPOEHHbIM MUKpOhoH, a Takke WiFi unu Bluetooth ans kommyHukaumm
CO BHELLHUMW ycTponcTBaMun. POBOTOTEXHUYECKUIA KOHTPOMEP AOMMKEH obecneymBaTb BO3MOXHOCTb
NporpaMMmnpoBaHns C NMOMOLLbIO cpeacTB A3bikoB C/C++, Python 1 cBobogHO pacnpocTpaHsieMoit cpeapl
Arduino IDE, a Takke ynpaBneHus MofensMu poboToTeXHUYECKUX cUcTeM ¢ nomolbio cpeabl ROS. 4)
MporpaMmMmpyemblin KOHTponnep - He meHee 1WT. MNMporpamMmmupyeMbili KOHTPOep AOIMKEH NPeacTaBnaTb
CO60N BbIMUCIIUTESNBHBIA MOAYMb, 06NadaroWmMmM LM poBLIMM NOPTaMM - H&  MeHee 8 LUT U aHanoroBbIMu
noptamu - He meHee 16 wT, nHTepdericamm UART, 12C,SPI, TTL, a Takke mogynem 6ecrnpoBoaHoi cBaA3n
Tuna Bluetooth unn WiFi gns cosgaHua annapatHo-NporpaMmMHbIX pelueHnin n ""'ymHbix/cmapT"'-ycTpoicTs
nns paspaboTku pelueHnit ""MIHTepHeT Belen™. 5) MNnarta paclumpeHnst nporpamMMmMpyemMoro KoHTponnepa —
He MeHee 1wWT. [NaTa pacwmnpeHus gomkHa obecneyrBaTh BOSMOXHOCTb NOAKIYEHUS YHUBEPCANbHOMO
BbIYMCIUTENIBHOIO MOAYISA K ceTu nocpeacTBoM HTepdeica Ethernet. MNMnata paclumperuns gomkHa
obnagaTe NopTamMu BBOAA-BbIBOAA A1 NOAKMIOYEHUS LIMPOBLIX U aHanoroBbiX YCTPOMCTB — He MeHee 40
LT, uHTepcpenc SPl n BO3MOXHOCTLIO NOAKITIOYEHNSI BHELLHEN KapTbl namMaT. 6) Moayrib TEXHUYECKoro
3peHus, NpeacTaBnsaoLLmii Cobo YCTPOUCTBO Ha Base BbIMUCIUTENBHONO MUKPOKOHTPOSEpa U
MHTErpupoBaHHON Kamepbl, obecrneynBaroLiee pacno3HaBaHye NpocTenlnx N3obpaxeHuit Ha Mogyre 3a
cYeT COOCTBEHHBIX BbIYUCIUTENBHBIX BO3MOXHOCTEN - He MeHee 1WwT; Moaynb TEXHUYECKOro 3peHUst 0MKEeH
obecneyrBaTb BO3MOXHOCTb KOMMYHUKaLMW C aHanornyHbIMM ModynsMmn NocpeacTBOM LUNHLI Ha 6ase
nocnegoBaTenbHOro uHTepdeinca ¢ Lenbio AanbHenlen nepeaayn pesynbtatoB N3aMepeHuin rpynbi
MOZlyfnei Ha ynpasrsioLlee BblYUCITUTENbHOE YCTPOMUCTBO, NOAKYEHHOE K AaHHOM WnHe. Moayrnb
TEXHU4YECKOro 3peHus AormKeH obecrneynBaTh BOIMOXHOCTb OCYLLECTBMAATL HACTPOMKY MOAYIIS TEXHUYECKOro
3peHus - HaCcTPOWKy aKcnoauumm, banaHca 6enoro, LIBETOPa3HOCTHbLIX COCTaBMALMX, NoLaam
oBHapyx1mBaemMon ob11acTy 3obpaXkeHns, OKPYriocTy obHapy)KMBaeMoir 0bnacTy N3obpaykeHus, NornoxeHue




n/n

HaumeHoBaHue
obopyaoBaHus
(PBIO)

KpaTkue npumepHblie TexHU4yeckue xapakrepuctuku (PBIO)

Eon-
HULA
u3mepe-
HUA

Konu-
4yecTBO

oBHapyxMBaeMbix 06racTei OTHOCUMTENBHO APYr Apyra. Moaynb TEXHUYECKOro 3peHnUst AoMmKeH
obecrneynBaTb BO3MOXHOCTb HACTPOMKM HA OAHOBPEMEHHOe obHapyxeHne He MeHee 10 pasnuyHbIX
OOVHOYHBLIX OO BEKTOB B CekTope 063opa, NMnbo He MeHee 5 cocTaBHbIX 0GBHEKTOB, COCTOSALLMX U3 He MeHee 3
pasnnyHbIX rpacpruyeckux NpUMmNTUMBOB. Moaynb TEXHUYECKOTO 3peHUst AoMmKeH obrnaaaTbk BCTPOEHHbLIMN
nHtepdencamm — USB, UART, 1-wire TTL, 12C, SPI onisi KOMMyHUKaLMKU CO BHELLUHUMW NOAKITHOYaEMbIMM
ycTponcteamu. 7) B coctaB Habopa [omMKHBI BXOAUTL LMPPOBbLIE MHPOPMaLMOHHO- CEHCOPHbLIE MOAYN,
npeacraenstolmne cobor ycTpoinctea Ha 6asze NporpaMmmMUpyemMoro KOHTposnepa u M3MepuTensHoro
ariemeHTa. Lindbposon moadynb AomkeH obnagatb BCTPOEHHbIM MUKPOKOHTPOSIEpPOM (TaKToBas YacToTa - He
mMeHee 16 MU, wrHa gaHHbIX — He MeHee 8 K6awnT), nHtepdericammn Ans NOAKNIOYEHUSA K BHELLHUM
ycTporcTBaM: LncpoBble 1 aHanoroeble nopThl, 1-wire TTL, pasbem Tuna RJ. LinucbpoBoit Mmoayrb JormkeH
obecneynBaTb BO3MOXXHOCTb KOMMYHUKaLMM C aHANOrMYHLIMU MOAYIAMU NMOCPEACTBOM WNHLI HA Gase
nocnenosartensHoro HTepdeiica ¢ Lensto AansHewen nepegayn pesyrbTaToB U3MepeHuii rpynmbl
MoZyren Ha yrnpasnsioLLee BblYUCIUTENBHOE YCTPOMCTBO, NOAKMYEHHOE K AaHHOW WHe. B cocTas HabBopa
OIMHKHO BXOAUTL: LMGPOBOI MOAY b TAKTOBOWM KHOMKN — HE MeHee 3LUT, UuhpoBoii MoAynb cBeToAMoAa — He
MeHee 3T, LMdpoBOM Moy b KOHLLEBOTO NpepbiBaTens — He MeHee 31T, LMgpoBoi Moayb AaTymka LBeTa
— He meHee 1wT, uncposon moaynbL RGB cBeTognoaa — He meHee 1wT. 8) B coctaB Habopa OOMKHbI
BXOOUTb dnemeHTbl Ans cbopku BakyyMHOro 3axsara: BakyyMHas npucocka — He MmeHee 11T,
SNEeKTPOMarHUTHbIN KnamnaH — He MeHee 11T, BakyyMHbI Hacoc — He MmeHee 1wT. 9) B coctaB Habopa
NOIMKEH BXOAUTL YYeOHbIN KOMMNMEKT, BKYatoLWmi B cebst yuebHoe nocobue, Habop BUBNINOTEK TPEXMEPHBIX
5r1EMEHTOB AN NPOTOTUNMPOBaHNS MoAener MaHUMynsUMOHHBIX pOBOTOB, a Takke NporpamMmmMHoe
obecneyeHne ans paboTel ¢ Habopom. [MporpammHoe obecneyeHne OOMKHO obecneynBaTh TPEXMEPHYIO
BM3yanu3saLunio MoAen MalunynsumoHHoro poboTa (¢ yrioBoi, nrockonapannensHon U aensTa-
KnHemaTnKomn) B npouecce paboTsl, obecneymBaTh NOCTPOEHNE NPOCTPAHCTBEHHON TPAEKTOPUM ABWIKEHUS
MCMOSNTHUTENBHOIO MexaHuamMa MaHunynsuMoHHOro poboTa, BO3MOXHOCTb 3afaHns NocrefoBaTenbHOCTU
TOYEK A4 NPOXOXKOEHWS Yepes HUX UCMONMHUTENBHOMO MexaHnaMma MaHunynsaumMoHHoro pobora.
[MporpammHoe obecrneyeHune [OMKHO PYHKLMOHMPOBATb, Kak B OTAENBHOCTY B BUAE Cpeabl MOAENMPOBaHNS,
TaK 1 B pEXMME MOHUTOPUHIa B pearibHOM BPEMEHU Npy NOAKMIOYEHN MOLENN MaHUMyNsTopa NocpeacTBOM
pobOTOTEXHMYECKOro KOHTposnepa. [NporpammMHoe obecreveHe LOMKHO obecrnednBaTb BO3MOXHOCTb
NOCTPOEHUS rpadnKOB 3aaHHbIX U TEKYLLMX 0606LLEHHbIX KOOPAUHAT MaHUNynAUUMOHHOro poboTa, rpadukos
3HaYEHUIN CKOPOCTEN U YCKOPEHUS, TpachMKoB pacHeTHbIX 3HauYeHuin Harpysku. NporpammHoe obecrieveHune
JOJPKHO MO3BONATL 3afaBaTh NOCNeL0BATENBHOCTL MNEPEABMKEHUN MaHUNYNsSTopa NocpeacTBOM Habopa
KoMaHA B 6riovHo- rpachmnyeckom nHTepdelice. YyebHoe nocobue OOMKHO coaepXaTb MaTepuars! Mo
paspaboTke TpexmepHbIX MoAenelt MoBUNbHbIX POBOTOB, MaHUMNYMALMOHHLIX POBOTOB C pasNUYHLIMU TUMAMK
KMHEeMaTuKK (yrnoBas KMHeMaTuka, NrocKko-napannenbHas KuHemaTtuka, genbta-kuHemaTtka, SCARA unu
pblYaXKHasa KnHemaTuka, nnargopma CTioapTa U T.M.), UHCTPYKLUMW MO NPOEKTUPOBaHNIO pOBOTOB, MHCTPYKLIMK




n/n

HaumeHoBaHue
obopyaoBaHuA
(PBIO)

Kpatkue npumepHble TexHUYeckue xapakrepuctuku (PBI1O)

Enu-
HUua
usmepe-
HUA

Konu-
4yecTBO

M METOAMKM OCYLLECTBIEHUSA UHXEHEPHBIX PACYETOB NPU NPOEKTUPOBAHUN (PacyeTbl Harpy3ku U MOMEHTOB,
pacyeT MOLLHOCTU NMPUBOAOB, pacyeT NapameTpoB KMHEMAaTUKU U T.M.), UHCTPYKLMMU No paspaboTke cuctem
ynpasneHusi U nporpaMMHoro obecneyeHus 4ns ynpasneHus pobotamu, MHCTPYKUMM M METOAMKA MO
pa3paboTke cUCTeM yrnpaBrneHusi C aNeMeHTamMn UCKYCCTBEHHOIO MHTENMEKTa U MalluMHHOIo 06y4eHus.

O6pasoBarerbHbl
Habop no mexaHuke,
MeXaTpOHUKe U
pobOoTOTEXHUKE

Habop npegHasHayeH Ans npoBefeHnsa y4ebHbIX 3aHATUIN N0 U3YYEHUIO OCHOB MEeXaTPOHUKU U
POBOTOTEXHUKN, MPaKTUYECKOTO NpUMEHeHUs1 6a30BbIX 31IEMEHTOB SIEKTPOHUKM 1 CXEMOTEXHUKM, a TakKe
Hanbonee pacnpocTpaHeHHOW 3NeMeHTHON 6a3bl U OCHOBHBLIX TEXHUYECKUX PELUEHWUIA, MPUMEHAEMbIX Npu
NPOEKTUPOBaHUN N MPOTOTUMMPOBAHUN PaA3NUYHBLIX UHXEHEPHbIX, KNOEPHETUYECKUX N BCTPaUBaEMbIX CUCTEM.
B coctaB Habopa A0mKHbI BXOAUTb KOMMMEKTYoLWMe 1 YCTPOUCTBa, 0bnagatLme KOHCTPYKTUBHOM,
SMeKTPUYECKon, annapaTHON 1 NPorpaMMHO COBMECTUMOCTbIO APYr ¢ ApyroM. B coctaB Habopa gomkeH
BXOANTb KOMIMIEKT KOHCTPYKTMBHbLIX 9N1IEMEHTOB U3 MeTansna anst cbopkn MaketTa MaHUnynsumoHHoro pobota
1 KOMMNINEKT MEeTaNTMYECKNX KOHCTPYKTMBHBLIX 3N1IeMEeHTOB 4518 c6opku MakeTa MobunbHoro pobota. B coctas
Habopa OOMKHbI BXOAUTb NPUBOAA Pa3NMYHOro TUMa: MOTOPbl C UHTErPUPOBaHHbLIM UMW BHELLHUM OAaTYUKOM
NONOXXeHUst — He MeHee 2T, cepBonpuBoa 6ONbLION — He MeHee 41T, CEPBONPUBOL Marbiil — He MeHee 21T,
NPVBOA C BO3MOXHOCTbLIO YNpaBrieHUs B LLAroBOM peXume — He MeHee 2WT. B coctaB Habopa JomKHbI
BXOOMTb 3f1IeMEHTbI 45151 COOPKM BaKyyMHOroO 3axBaTa: BakyyMHas Npucocka — He MeHee 11T,
9NEKTPOMAarHuTHbIN KnanaH — He MeHee 11T, BaKyyMHbI Hacoc — He MeHee 1wT. B cocTtaB Habopa gorkHa
BXOOUTb aneMeHTHas 6asa Ansa npoToTUNMPOBaHUA: nnaTa Ansa 6ecnaeyHoro NpoTOTUNUPOBaHUS, KOMMNIIEKT
NPOBOAOB Pa3NMYHOro Tuna u AnuHbl, KOMNIEKT PE3UCTOPOB, KOMIMIEKT CBETOANOA0B, CEMUCErMEHTHbIN
nHoukatop, gucnnen XK- tmna, KHOMK1 — He MeHee 5T, NOTEHUNMOMETPbLI — He MeHee 3T, MHpaKpacHbIN
AaTymK - He MeHee 31T, yNbTPa3BYKOBOW AATUMK - HE MeHee 31T, AaT4nK TeMnepaTypbl - He MeHee 1T,
NaTyYNK OCBELLEHHOCTY - He MeHee 1T, moaynk Bluetooth — He meHee 1w, Mmogynb VIK-npuemHmka — He
MeHee 1wT, mogynb MK-nepepatynka B BUAE KHOMOYHOrO NynbTa ynpasreHust — 11T, akkyMynaTop — He
MeHee 1T, 3apsgHoe YCTPOUCTBO — He MeHee 1wT. B cocTaB Habopa AomKeH BXOAUTb MynbTUAATYMK ANS
n3MepeHns TemnepaTtypbl U BAaXXHOCTU OKpyXaroLwen cpeibl — He meHee 1wT. MynbTuaaTymk SOSmKeH
obnagaTe BCTPOEHHBIM MUKPOKOHTPOSNIEPOM (TakToBas YactoTa - He meHee 16 MIL, WMHA AaHHbIX — He
MeHee 8 KbawT), nHTepdencamu Ans NoAKNIOYEHNS K BHELUHUM YCTPOMCTBaM: LMPOBbLIE 1 aHanorosble
noptbl, 1-wire TTL, pa3bem Tvna RJ. B cocTaB Habopa JomKeH BXOAUTb KOMMMEKT YHUBepcarbHbIX
BbIYUCTIUTENBHBIX MOAYEN, NpeacTaBnsaoLLmx cobor 6a3oByto nnaTy, NiaTty pacluMpeHns ans ceTeBoro
B3aMMOAENCTBUSA 1 MNaTy NOAKMIOYEHNS CUITOBOW Harpyasku. Bxogsalune B KOMMNIIEKT YCTPOMUCTBA JOIIKHbI
obnagaTb OAHOBPEMEHHON KOHCTPYKTUBHOW, 3MEKTPUYECKOI, annapaTHOW U NporpamMmmMHOl COBMECTUMOCTbHO
\npyr ¢ gpyrom. basoBas nnata yHMBepcanbHOro BbIYUCIIUTENIBHOIO MOAYIIA LOSMKHA NPeacTaBnaTbL cobol
nporpamMmmupyemMblii KoHTponnep B cpege Arduino IDE nnu aHanornyHbix cBo60O4HO pacnpoCTpaHaeMbIX
cpenax paspabotku. Ba3oBasi nnaTta AommkHa 0bragaTth BCTPOEHHbIMU UHTepdheicamMm Anst NOoAKITHYeHNs
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LMPOBLIX M aHaNoroBbIX YCTPOWCTB, BCTPOEHHbIMU MHTepdencammn USB, UART, 12C, SPI, 1- wire TTL,
Bluetooth, WiFi. Tnata pacwumpeHus normkHa obecrneumBaTtb BOZMOXHOCTb MOAKIIOUEHUST YHUBEPCaNbHOIO
BbIYUCIIUTENIBHOTO MOAYSIA K CeTU nocpefcTBoM uHTepdenca Ethernet. MNnata pacwumperus gomkHa
obragate NopTaMu BBOAa-BbIBOAA ANS NOAKMOYEHUS LIMAPOBLIX U aHanoroBbIX yCTPONCTB, MHTepdenc SPI n
BO3MOXHOGTbLIO MOAKINIOYEHUSA BHELLHEN kapThl namaTtu. [naTta pacluvpeHns 4ns nogktoveHns CUoBon
Harpysku fosmkHa obecneynBaTh BO3MOXHOCTb NMPSIMOro MOAKIMIOYEHUS] BHELLHEN CUIOBOI Harpy3ku, a Takke
perynupyemon Harpyaku nocpegcresom PWM uHTepdpelrica. B coctaB Habopa gormkeH BXoAUTb
NporpamMmMmnpyemMbiii KOHTposnsep, obecrneymBatoLLmii BO3MOXHOCTb OCYLLECTBIIATL pa3paboTky NMporpaMmMHOro
KoAa, ncnonbayst MHCTpyMeHTapuii cpeg, paspaboTku Arduino IDE n Mongoose OS n s13b1koB
nporpammupoBanus C\C++, JavaScript. [MporpaMmmupyembii KOHTponnep AomkeH obnagaTte noptTamu ans
NoAKMYEeHNS LMMPOBbLIX U aHANOroBbIX YCTPOUCTB, BCTPOEHHLIMU NPOrpaMMuMpyemMbIMy KHOMKaMKU 1
ANEKTPOMEXaHNYECKUMI MOAYNSIMU AN OpraHn3auun CUCTEMbI PYYHOTO ynpaBreHusl, BCTPOEHHbLIMN
nporpaMMmpyemMbiMu CBETOAMOAAMM ANS MHOUKALMW paboyero pexmnma, BCTpoeHHbIMU MHTepdelicammn USB,
USART, 12C, SPI, 1-wire TTL, ISP, Ethernet, Bluetooth, WiFi. B coctaBs Habopa AomkeH BXOAUTb MOAY b
TEXHUYECKOro 3peHuns , NpeacTaBnaoWwmnin CO60M BbIMUCITUTENbHOE YCTPOMCTBO CO BCTPOEHHBIM
MMKPOMPOLLECCOPOM (KON-BO S4ep - He MeHee 41T, YactoTa sapa He meHee 1.2 I'Tu, o6bem O3Y - He MeHee
512M6, o6beM BCTPOEHHON NamMaTu - He MeHee 8['6), MHTerpupoBaHHON kamepol (MakcumarsHoe
paspelleHne BUAeonoToka, nepegasaemoro no uHtepdency USB - He meHee 2592x1944 en.) n onTuyeckoit
cvcTeMon. Moayrnb TEXHUYECKOro 3peHnsa AomKkeH obnagaTe COBMECTUMOCTbLIO C pasfuyHbIMU
nporpaMMmpyemMbiMu KOHTposIiepamm ¢ nomoLlbto uHTepdelicos - 1- wire TTL, UART, 12C, SPI, Ethernet.
Mopfyrb TEXHUYeCKoro 3peHus  [ofmkeH obecnevmBaTth BbIMOMIHEHNE BCEX UBMEPEHUIA U BBIYUCTIEHWIA
NoCcpeiCTBOM COBCTBEHHbIX BbIYUCIINTENBHbIX BO3MOXHOCTEN BCTPOEHHOIO MUKpornpoLleccopa. Moaynb
TEXHWYECKOrO 3peHns  OoMmKeH obnagatb BO3MOXHOCTLH KOMMYHUKaLUUM C aHarnorMyHbIMy MOAYIsSIMM
NOCPeLCTBOM LUMHbI Ha Base nocnegoBaTenbHOro nHTepdenca ¢ Lenso gansHenwen nepegaym
pesynbLTaToB U3MEPEeHUI rpynnbl MOAYSEN Ha yNpaBnsaoLLee BblMUCIIMTENIBHOE YCTPONCTBO, MNOAKIHYEHHOE K
naHHon WwuHe. Moaynb TEXHUYECKOro 3peHnst JOMmKeH obecnevymBaTh HACTPOMKN PEXMMOB paboThl -
HacTpoIKy akcnosuumm, BanaHca 6enoro, UBETOPa3HOCTHbLIX COCTaBMAOLWMX, NoLWaan obHapyxuBaeMoin
obnacTu n3obpaxeHusi, OKPyrnocT obHapyxnsaeMon obnact N3obpaxxeHns, NONOXeHne
obHapyx1MBaemblx 06nacTeil OTHOCUTENBHO APYr Apyra, MalluMHHoe obyyYeHne napameTpoB HEMPOHHbIX ceTel
inns obHapyxeHns o6bEKTOB, (hopMy 1 3aKOOUPOBaHHbIE 3HAUYEHUsI OBHapPYXMBaeMbIX MapKepoB Tuna Aruco,
pasmepbl 06HaPYXMBAEMbIX OKPY>XHOCTEW, KBaApaTOB U TPeYroflbHUKOB, NapaMeTPOB KOHTPACTHOCTH,
pas3MepoB, KPUBM3HbI 1 MOMOXEHUS pacno3HaBaeMbIxX NMHUA. Habop gomxkeH obecneynBaTb BO3MOXHOCTb
paspaboTkn mogenu mobunsHoro poboTa, ynpasnsemon B FPV-pexnme nocpeactBomM nNporpaMmMHoOro
obecneveHns 4ns NepcoHanbHOro KOMMbTEPa U MOBUILHLIX YyeTponcTe Ha 6aze OC Android unu 10S,
obecneynBaLLEro BO3MOXHOCTb YNpaBieHns MobubHbLIM pOGOTOM M BCTPOEHHBIM MaHUMNynsToOpoM
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nocpeacTBOM rpadhuyeckoro nHTepdpeiica, BknoyaoLwmum B ceba Habop KHOMOK 1 nepekovaTenei,
IIKONCTUK, obracTb Ans oTobpaxeHust Buaeo. Habop gomkeH obecnevmBaTb BO3MOXHOCTb U3YYEHUSs OCHOB
pa3paboTKu1 NPOrpaMMHbIX 1 annapaTHbIX KOMINIEKCOB MHXEHEPHbIX cucTeMm, pelleHuii B cpepe ""VIHTepHET
Bellen"", a TakKke peLleHnin B 06nact poboTOTEXHUKUN, UCKYCCTBEHHOMO MHTENMEKTa U MalUMHHOro oby4eHus.
B coctas Habopa AOMMKHO BXOAUTL MOCOBUE MO U3YHEHWUIO OCHOB ANEKTPOHUKNA 1 CXEMOTEXHUKW, PeLleHunii B
cchepe ""MHTEpHET Belen™, paspaboTku U NPoTOTUNMPOBaHMIO Modeneii poboTos. B cocTtas Habopa O0mKHO
BXOOUTb Nocobue No U3y4yeHuro OCHOB paspaboTky CUCTEM TEXHUYECKOTO 3PEHUS U ANIEMEHTOB
MCKYCCTBEHHOIo MHTennekra."

OGpaszoBaTernbHbIf
KOHCTPYKTOP Ans
npakTuk1 6roYyHoro
NporpamMmm1poBaHns c
KOMMMEeKTOM AaT4YMKOB

PoboToTexHuyeckuii Habop npegHasHayeH Ans u3yyeHus OCHOB POBOTOTEXHUKN, AeTarnen, y3ros 1
MeXaHU3MOB, HeoBxoauMbIX AN co3aaHna poboToTexHuyeckmx yctpocts. Habop npegcrasnseT coboit
KOMMIMEKT CTPYKTYPHbIX 3NIEMEHTOB, COEANHUTENBbHBLIX 3SIEMEHTOB U 3NTEKTPOTEXHNYECKMX KOMMOHEHTOB.
Habop no3sonseT NpoBOAUTL SKCNIEPUMEHTHI MO NpeaMeTy husnka, cosfgaBaTb W NPorpaMMmMpoBaTh
cobupaeMble MOAENN, U3 KOMINOHEHTOB, BXOASLLMUX B €ro cocTas, paboyne Moaeny MobunbHbIX 1
CTaLMOHapPHbIX POBOTOTEXHUYECKMX YCTPOWCTB C aBTOMATU3UPOBAHHbLIM YNpasrieHeM, B TOM YucCre Ha
KONECHOM U I'YCEHUYHOM XOAY, @ TaKKe KOHCTPYKLMIN, OCHOBaHHbIX Ha UCMOMb30BaHNU pasfinyHbiX BUOOB
nepenad (B TOM YMCre YepBAYHbIX U 3yByaThiX) a Takke pbl4aroB. BCTpoeHHble 6ecnpoBoOfHbIe CeTeBble
pewennsa (Wi-Fi n Bluetooth), BoaMoXHOCTb MHTErpauum ¢ 6ecnnatHbiM obnayHbiM 10, obecneynsaoT
BO3MOXXHOCTb MPaKTUYECKOro N3yuyeHust TEXHOMOrMin NHTepHeTa BeLLEe 1 OCHOB UCKYCCTBEHHOIO UHTENIeKTa.
Obecrne4ynsaeTcs BO3MOXHOCTb 06beANHEHUS] HECKOTbKMX pOoBOTOB, COBPaHHbLIX U3 NofobHbIX HabopoB, B
rpynnbl ¢ ceTeBbIM B3aumogencTemem. [NpegycMoTpeHa onuuoHasnbHas BO3MOXHOCTb pacLUMpeHus
OMNONMHUTENBHBIMU KOMMOHEHTaMW (He BXOAALMMMN B CTaHAAPTHYIO KOMMMEKTaLMIo), MO3BOSAOLLMMN U3y4aTh
TEXHUYECKOE 3PEHNE U MPOMBILLNEHHYIO POBOTOTEXHUKY. [pefycMoTpeHa BO3MOXHOCTb paboTkl Habopa ¢
NOMONMHUTENbHBIMK 06M1a4yHbIMK cepBucamn. [pegycMoTpeHbl MUHUMYM [iBa NporpaMmMupyemMbIx
KOHTpOSSiepa B NacTUKOBbLIX Koprycax, No3BONsALLMX OAHOBPEMEHHO co3aaBaTh 2 BapuaHTa poboTos
pasnUYHOrO HasHa4YeHUs, UMELLUX BO3MOXHOCTb PaboThbl Kak B MOTOKOBOM PEXUMe, Tak U aBTOHOMHO;
NO3BOSIAIOLLMX Ppeanu3oBaTh 06y4eHne NporpaMMUPOBaHNIO B HECKOIbKMX cpeAax paspaboTku Ha pasnnyHbIX
a3bikax (kK npumepy, B cpedax Mblock, Arduino IDE, Ha sisbikax Scratch, C, Python, micro Python). Kak
MVUHUMYM OLUH 13 KOHTPOJSIIEPOB UMEET BCTPOEHHYIO ONepaunoHHYo cucteMy, BeTpoeHHble Wi-Fi un
Bluetooth, nopT Ana nogknoYyeHnsa nocnenoBaTenbHO COEAMHSAEMbIX BHELLHNX YCTPONCTB (He MmeHee 20
0HOBPEMEHHO NoAKoYaeMbIX YCTPOUCTB). Kak MMHUMYM OOWH U3 KOHTPOSIIEPOB MMEET BO3MOXHOCTL
O[IHOBPEMEHHO 3anucu He MeHee 8 NMporpaMM, ¢ BO3MOXHOCTbIO MEPEKIIoYeHNst Mexay HumMnu. Kak
MUHUMYM OfIVH U3 KOHTPOMMEPOB MMEET MOSTHOLUBETHbIN aucnnein (IPS), no3BonsoLni BeIBOAUTL AaHHbIE C
INaT4MKOB B BuAe Tabnuu v rpadunkoB, a Takke co3gaBaTk BCTPOEHHbBIE B KOHTPOSEP BUOEOUTPbI.
Konn4ecTBo CEHCOPOB U UCMONHUTENbHBIX YCTPOWCTB, BCTPOEHHbLIX B OZIMH M3 KOHTPONEPOB, - He MeHee 10
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wt. O6Luee KONMYECTBO 3NIeMEHTOB B Habope He MeHee 400 LWT., B TOM Yucne NoAKMYaeMble Mogynu: -
Bluetooth Mogynb, - ABOWHOM AATYMK NUHUK, - YrbTPa3BYKOBOW AATUMK PACCTOAHMS, - AaTUWK UBeTa, -
naTynK KacaHus anekTpoMmexaHumveckui, - IR Moaynb, - MOTOp MOCTOSIHHOIO TOKa C peyKTOPOM — HE MeHee
2 WT., - CEPBOMNPUBOA, - NyNbT AUCTaHLUMOHHOro ynpaeneHus IR. Habop gomkeH 6bITb yKOMNNEKToBaH
aKKyMYnAaTOpHbIMU GaTapesimu. [NporpammHoe obecneveHne, ncnonb3yemMoe Ansi NporpaMMmMpoBaHus
cobrpaeMbix POGOTOTEXHUYECKUX MOAENEN U YCTPONCTB, AOMMKHO BbITb 4OCTYNHO ANs HecnnaTtHoro
cKauMBaHMa U3 ceTn MHTEpHET U nocneayowero UCnonb3oBaHuUs.

HaGop OIr3/ElN3
(cbuauka)

Habop OomKeH COCTOSATL M3 7 KOMMIEKTOB U MpeAHasHadeH 4515 BbINOMHEHUs) 3KCNepUMEHTallbHbIX 3a4aHuni
rocy4apCTBEHHOI UTOroBOM aTtTecTaumm no obpasoaTtefibHbIM NporpaMmamM OCHOBHOroO obLero obpasosaHus
B hopMe OCHOBHOTIO rocyapcTBeHHoro ak3ameHa (OI'3) no duaunke B COOTBETCTBUM CO creumdukalmen
KOHTPOIbHbLIX U3MEPUTESbHBIX MaTepunanos, YTBEPXKAEHHON heaepanbHbIM rocyaapCTBEHHbIM BIOIKETHBIM
Hay4YHbIM yypexaeHnem «PenepanbHblil UHCTUTYT negarornveckux namepeHuin» (ProHyY «dUfi»). B
Habop BXOOSAT B TOM YUCNe crneayrollme nsmeputenbHble npucrnocobreHuns n yiebHoe obopynosaHue: »
BECbl 9MEKTPOHHbIE * U3MEPUTENbHbIN LUMMHAP * CTakaH MIacTUKOBLIA * AMHAaMOMETPbl  * Bpyckn * 61oKK
* Fpy3bl * NPYXWHbI * cobupatoLlas 1 paccenBaroLLas fMH3bl  * LWTATUB

T

36.00

Habop OIB/ElN3
(xnmus)

B Habop BXxoasaT Becbl nabopaTopHble anekTpoHHble 200 1, cnupToBka nabopaTopHas, BOPOHKa KoHu4eckas,
nanoyka cteknsHHas, npobupka MX-14 (10 wTyk), cTakaH Bblcokui ¢ Hocukom BH-50 ¢ meTkol (2 WwTyku),
LUNUHAOP n3MepuTenbHbii 2-50-2 (CTEKINSAHHbIN, C TPUTEPTON KPbILIKOR), WTaTus Ans npobupok Ha 10 rHéap,
32KMM NMPOBUPOYHBINA, LUNaTenb-noxeyka (3 Wrykn), Habop hriakoHOB A8 XpaHeHUs pacTBOPOB U PeakTUBOB
(06bem chnakoHa 100 mn - 5 kOMNNEKTOB No 6 LWTYK, 06beM drakoHa 30 mn - 10 KOMNNEKTOB MO 6 LWTYK),
LUAMHAOP U3MEPUTENbHBIN ¢ Hocukom 1-500 (2 WwTyKKM), cTakaH Bbicokuin 500 mn (3 wTyku), Habop epLuen Ans
MbITbS MOCYAbI (EpLU NS MbITbS MTPOBUPOK - 3 LUTYKU, epLl ANs MbITbs KOnb - 3 WTykK), XanaT 6enbiv X/6 (2
LUTYKW), NEpYaTK PE3NHOBbLIE XMMUYECKUE CTOMKME (2 LUTYKWN), OYKU 3aLUUTHbIE, hunbTpbl BymaxHsle (100
LITYK), roptoyee ansa cnvuptoBok (0,33 n). B coctaB Habop BXOOAT peakTuBbl: antoMUHUN, Xeneso, consaHasn
KucnoTa, MeTunopaHx, heHondTanenH, ammmuak, nepokcug Bogopoaa, HuTpat cepebpa v gpyrue; B obLuen
CINOXHOCTU - 44 pasnuyHbIX BELLECTB, UCMOSb3YeMbIX ANsi COCTaBEHNs KOMMIEKTOB PEaKTUBOB Mpu
NPOBEAEHUUN K3aMEHALMOHHBIX 9KCMEPUMEHTOB MO KypCY LLUKOSIBHON XUMUN

T

36.00

Mukpockon LucpoBon

Tun Mukpockona: 6uonornyeckuii Hacagka Mukpockona: MOHOKyrsipHas HasHaueHue: nabopaTopHbin MeToz
nccrnenoBaHua: ceeTnoe none Martepuan onTUKK: ONTUYEeCKoe CTeKIo YBenuyeHne MMKpockona, kpat: 64 —
1280 Okynsipbl: WF16x O6bekTuBbl: 4X, 10X, 40xs (NoAnNpYXMHEHHbIN) PeBonbBepHas ronoeka: Ha 3
oObekTuBa Tun NoACBETKU: 3epKaro unm ceetoamno PacnonoxeHue nogcBeTKN: BEPXHAA U HUXKHASA
MaTtepuan kopnyca: metann lNpegmeTHbin ctonuk, MMm: 90 MicToyHuk nutanus: 220 B/50 'y Yucno

T
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Meranukcenen: 1

3. HaumeHoBaHwue pasgena: "KomnbloTepHoe obopynosaHue"

M®Y (npuHTep,
ckaHep, konup)

MHoroyHKLMOHarIbHOe YCTPOMCTBO (MPUHTEP, ckaHep, Konup) Tun ycTtponcTsa: MHorodyHKU1oHansHoe
yctpoiicteo (M®Y); LiBeTHoCTb nevaTth: YepHo-6enas; TexHonorus neyartu: anekTporpaduyeckas (nasepHas,
ceeToanoaHas); ®opmat nevatn: He MeHee A4; TUn ckaHNPOBaHWS: NPOTHKHbLIA/NMNAHLLETHbIN; BO3MOXHOCTb
ckaHupoBaHus B hopmatax: He meHee A4; Cnocob nogkntoverus: LAN, Wi-Fi, USB

LT

12.00

HoyTtbyk

dopm-chakTop: HoyTOYK; Pasmep gnaroHanu: He meHee 15.6 Aroimos; Paspeluenne akpana: Full HD, Quad
HD unu Ultra HD; O6wuit 06bem yCTaHOBINEHHOW onepaTuBHOW NamsATu: He MeHee 8 [6ainT; MakcumanbHbIN
06U noaaepKMBaeMblin 06bem onepaTnBHO NamsTv: He MeHee 16 6anT; O6bem SSD HakonuTens: He
mMeHee 240 GaiiT; BecnpoBoaHas cesAsb: Wi-Fi; KonunyecTBo BCTpoeHHbIX B koprnyc noptoB USB: He MeHee 2,
13 KOTOpbIX He MeHee 1 fomkHo 66T USB Bepcun He Huke 3.0; PaspelueHne Bab-kamepbl, Mnvkcers: He
meHee 0.3; BCTpoeHHbIii MUKpodoH; KnasuaTypa ¢ packnazkoii u mapkuposkoi knasuit QWERTY/MUYKEH;
Mopaepxka ctaHgapToB 6ecnpoBoaHow cessu: 802.11a/b/g/n/ac; MpoussoauTensHOCTL NpoLeccopa
(sHaueHue nokasartena «CPU Mark» no Tecty «Laptop & Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): He meHee 5000 eagnHul; Hanuune maHunynsatopa Mblllb B
KOMMIeKTe: fa; YCcTaHOBMNEeHHas onepauuoHHas cuctema ¢ rpacuyeckum nornb3oBaTenbCkuM NHTEepdEencom,
CBeleHNsi O KOTOPOM BKITHOMEHBI B €4UHbIA PEECTP POCCUNCKUX MpOorpamMM A58 3NEKTPOHHbIX
BbIYUCIIUTENBHbLIX MalUWH 1 6a3 AaHHbIX; YCTaHOBNEHHbIV NakeT 0hUCHOro nporpaMmMHoOro obecneyeHus,
COBMECTUMOIO C YCTAHOBMEHHOW OrnepaLoHHON CUCTEMO, CBEAEHWS O KOTOPOM BKITHOYEHbI B €4UHbIN
PEECTP POCCUMCKMX NPOrpaMm A1s SNEKTPOHHbBIX BbIYMCINTENbHBLIX MaLUUH 1 6a3 AaHHbIX.

wT

36.00

HaumeHoBaHue Hanpaenenus: "OGopyaoBaHue Ans o6uweobpasoBaTenbHbIX OpraHn3auuii, ABMAOWUXCA ManoKOMMIIeKTHbIMU"

1. HaumeHoBaHue pasgena: "EcTtecTBeHHOHay4Hasa HanpasreHHOCTL"

Lincpposas
naboparopus no

chusmke (ydeHuveckas)

BecnpoBoaHoOi MynbTUAATYMK MO hr3nKe C 6-10 BCTPOEHHbIMN AaTunkamu:  Lincbposoi gatyumk temneparypel
C AuanasoHOM naMepeHus He yxe Yyem ot -20 go 120C  Lindposoit AaTumk abcontoTHOro AaBnNeHns ¢
nuanasoHoM uaMepeHus He yxxe yem oT 0 fo 500 klNa [JaTynk MarHUTHOrO Mossa ¢ Anana3oHoM U3MepeHns
He yxe yem oT -80 fo 80 MTn [JaTunk HanpsKeHns ¢ AmanasoHaMu U3aMepeHus He yxe Yem oT -2 Ao +2B; o1
-5 no +5B; o1 -10 go +10B; o7 -15 go +15B [atyuk Toka He yxe yem oT -1 go +1A [JaTymk akcenepomeTp C
nokasaTernsMu He MeHee YeM: +2 g; +4 g; 8 g OtaenbHble ycTporictBa: USB ocuunnorpad He meHee 2
kaHana, +/-10 B Akceccyapbl: Kabenb USB coepuHuTenbHbI  3apsaHoe ycTponcTBo ¢ kabenem miniUSB
USB AganTtep Bluetooth 4.1 Low Energy KoHCTpyKTOp A5 npoBegeHusi akcnepumeHTos  Kpartkoe

T
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PYKOBOACTBO MO 3KcniyaTauum uudposoi nabopatopun [MporpammHoe obecneveHne MeTtoguyeckue
pekoMeHaauun (40 pabot) Hanuume pycckosablMHOro canTa NoaaepXku Hanuuve BuOeoposnkos.

Lindbposas
nabopaTtopusi no

Xrumnm (ydeHmdeckas)

BecnpoBogHoi MynbTUAATYUK MO XMMUK C 3-MSA BCTPOEHHbIMU AaTunkamu:  [atyuk pH ¢ guanasoHom
nsmepeHus He yxxe yem ot 0 fo 14 pH [aTuvk aneKkTponpoBOAMMOCTM C AnanasoHaMmn U3MEepeHUsi He yxe
yem ot 0 oo 200 mkCwm; ot 0 go 2000 mkCwm; ot 0 o 20000 mkCm  [JaTtymk Temneparypbl ¢ fuanasoHoM
nsmepeHns He yxxe yem ot -20 go +140C OTgenbHble Aatumky:  [JaTynk onTUYecKon NnoTHOCT! 525 HM
Akceccyapbl: Kabenb USB coeamHuTenbHbli  3apsiaHoe ycTpoitcTo ¢ kabenem miniUSB  USB Apgantep
Bluetooth 4.1 Low Energy KpaTtkoe pykoBOACTBO No akcnnyaTauum uudposor nabopatopun Habop
nabopaTtopHoit ocHacTku [NporpammHoe obecnevenne MeToguyeckve pekomeHaauum He meree 40 pabot
Hanuune pycckossblYHOro canTa nogaepxku Hanuuve Buaeoposinkos.

wT

4.00

Lincbpoas
inabopaTopus rno
ovonorum
(y4eHuveckas)

BecnpoBogHoi MynbTUAATYMK Mo Bronorumn ¢ 5-10 BCTPOEHHbIMU AaTymnkamMu:  [laTtynk BNaXKHOCTU C
nuanasoHoM namepeHus 0...100% [JaTymk oCBELLEHHOCTU C Anana3oHOM n3mMepeHus He yxe yem ot 0 go
180000 nk [HaTumk pH ¢ ananasoHom namepeHus He yxxe yem ot 0 go 14 pH [aTtuyuk TemnepaTtypsbl ¢
nuanasoHOM n3amepeHus He yxe yem ot -20 go +140C [JaTumk TemnepaTypbl OKpYyXatoLen cpefbl ¢
mmanasoHOM uaMepeHus He yxe yem oT -20 go +40C  Akceccyapbl: 3apsigHoe YCTPOWMCTBO C kabenem
miniUSB USB Apantep Bluetooth 4.1 Low Energy KpaTtkoe pykoBoACTBO Mo akcnryaTtaumm LudpoBom
nabopatopun LlucbpoBas Bugeokamepa ¢ MeTannMYeckum LWUTaTUBOM, paspeLleHne He meHee 0,3 Mnvke
MporpammHoe obecneveHne MeTtoauyeckne pekomengaumm He meHee 30 paboTt Ynakoska Hanuuve
PYCCKOSI3bIYHOMO carTa NoAaepKKku, Harnmdne BUAEOPOSIUKOB

T

4.00

2. HammeHoBaHue pasaena: "KomnbloTepHoe obopyaoBaHune”

MO®Y (npuHTep,
CKaHep, Konup)

DyHKUMM : MHOTOgYHKLMOHaNbHoe YCTPOMCTBO (NPUHTEP, CKaHep, Konup) Tun ycTponcTBa:
MHorodyHkLMoHanbHoe ycTpolicTBo (M®Y); LiBeTHOCTb nevats: YepHo-6enas; TexHororus nevaTu:
anekTporpaduyeckas (nasepHas, ceetognogHasn); Popmar nevatu: He meHee A4; Tun ckaHMpOBaHWS:
NPOTSKHBIV/NIaHWETHbIN; BO3MOXHOCTL CkaHUpoBaHus B hopmaTtax: He MmeHee A4; Crnocob nogknoyeHuns:
LAN, Wi-Fi, USB

T

2.00

HoyTt0Oyk

dopm-chakTop: HOyTOYK; Pa3mep anaroHanu: He meHee 15.6 AroiimoB; Paspeluerne akpaHa: Full HD, Quad
HD wnu Ultra HD; O6wuii 06bem ycTaHOBNEHHON onepaTuBHO NnamsaTu: He MeHee 8 6aiT; MakcumarbHbIN
06Kt NoaaepXuBaeMblii 06beM onepaTuBHoW NamaTu: He meHee 16 banT; O6bem SSD HakonuTens: He
MeHee 240 GaiT; BecnposoaHas ceasb: Wi-Fi; KonnuectBo BCTpoeHHbIX B Koprnyc noptos USB: He meHee 2,
13 KOTOPbIX He MeHee 1 formkHOo BbiTb USB Bepcumn He Huke 3.0; PaspelueHune Bab-kamepsl, Mnukcens: He

MeHee 0.3; BCTpoeHHbIN MukpodoH; KnasmuaTypa ¢ packnagkoit u Mapkuposkoii knasuw QWERTY/VLYKEH;

T

4.00













