JIEIIAPTAMEHT OBPA30BAHUS
SIPOCJIABCKOM OBJIACTH

[TPUKA3

o107 Of AOXANe & é’%’/ -0 5

r. SIpocnaie

OO0 yTBepKIeHUH MepedHs 000pyaOBaHHS
JUIs OCHAILIEHHUs LIEHTPOB 00pa30BaHUs
€CTECTBEHHO-HAy4YHOMN

¥ TEXHOJIOrHYEeCKOH HanpaBJIeHHOCTEH
«Touxka pocra» B 2022 romy

B nensix peanusanuy MepornpUsTUs pErHOHAIBHOIO npoekTa «CoBpeMeHHas
IKOJIa», OOecrnevyuBarollero JOCTH)KEHUE IleNlei, pe3ylbTaToB W IMoOKa3aTese
cooTBeTCTByIOIIero  (dexepaibHOrOo  MpOEKTa  HALMOHAIBHOIO  IPOEKTa
«Obpa3oBanue», Ha OCHOBaHMM MHcbMa @enepaabHOro TrocyaapCTBEHHOIO
aBTOHOMHOrO yupexaeHus «®PoHA HOBBIX (OpM pa3BUTUS OOpa3oBaHMUs»
MunuctepctBa npocBemienusi  Poccuiickoir  @expepauuu ot 02.02.2022
Nel00/0202-34  «O  coOTBeTCTBMH  MHPPACTPYKTYPHOro  JUCTAa  €IUHOU
TexHoJornueckom cpeae HI1O»

[TPUKA3BIBAIO:

1. YTBepauTh npunaraeMelii nepedeHb 000py10BaHUS U CPEACTB 0OydeHUs
JUISL OCHALLIEHHUS LIEHTPOB 00pa30BaHUs €CTeCTBEHHO-HAYYHOW U TeXHOJIOTHYECKOM
HanpaBneHHocTel « Touka pocTay.

2. KoHTpoub 32 HCTIO/THEHUEM MPUKa3a BO3JIOKUTh Ha IIEPBOTO 3aMeCTUTEIS
JUMpeKTOopa JenapraMeHTa obpasoBanus SpociaBckoit obnactu AcradreBy C.B.

JMpeKTop aenapraMeHTa ) N.B. Jlobona



YTBEPXJIEHO
pUKa3zoM
AenaprameHTa obpa3zoBaHus

Spocnasckoii obnact
OT[{/ O, MZ/(NQ é’p ﬂ/'L');

IMepeuenn
000py10BaHHs U cpeacTB 00y4YeHHs /Il OCHAICHMSI IEHTPOB 00pa3oBaHus
€CTECTBEHHO-HAYYHOH H TeXHOJ0TIH4YeCcKOH HanpaBJ/JIeHHOCTEH
«Touka pocra» B 2022 roay

- EﬁMeHOBé};He o aTKue n- uMe VHble Tex-aneé;;e xa éx‘re H.CTI/IKH(E:BHO) Eanmma Konunue T'“T
n/n_loGopynosaums (PBITO) [ PATHE TPHMEP partep waMeperus | oo

L - Hawmenosanue nanpasnenus: "basosas (obs3aTenbHas yacTsb)" o v
B [—_,, ~ Haumenosanue paszena: "EcrecTBeHHOHay4YHas HalPaBIEHHOCTD" 7 B j
T | OBecneunsaer Boinonnenue SKCIIEPUMEHTOB [10 TeMaM Kypca
¢u3ukn. Komnnekrauus: becnpoBojHON MyJIbTHIATYMK TI0
dusrke ¢ 6-10 BCTPOEHHbIMH JaTuuMKamu: LludpoBoi paTumk
TEMIIEpaTyphl C AMAra3oHOM HM3MEpeHUsl He yke dem oT -20 110
120C IindpoBoit raTurk abCONOTHOIO JaBieHHs C JMana3oHoM
usMepenus He yxe 4em ot 0 10 500 klla /laTunk MarHuTHOrO MOJIs
C JInana3oHoM K3MepeHus He yxe yeMm oT -80 xo 80 mTa Jlatuuk | mr 63.00
HarpsHKEHKs C Inalia30HaM¥u U3MEPEHUs He yKe YeM oT -2 10 +2B;
or -5 10 +5B; o1 -10 no +10B; ot -15 g0 +15B Jlatuuk Toka He
yxke 4eM oT -1 o +1A JlaTuuk akcenepoMeTp ¢ rokaszaTejsiMyd He
Menee vem: +2 g; +4 g; +8 g OrnenbHble yctpoiictBa: USB
ocumstorpad He MeHee 2 kaHana, +/-10 B Akceccyapsi: Kabens
| USB coenvnuTenpHbiH  3apsaHoe  ycTpoHCTBO ¢ KabelieM

i [ndposast naboparopusi 1o
" du3znke (yueHrueckas)




2

HaumeHoBaxvie
o6opy nosanus (PBITO)

Kpartkue npumepHble Texuudeckue xapakrepuctuku (PBITO)

» Enpununa

M3MEpEeHUs

Konuqecmq

1.3.

. Iudposas saboparopus 1o

| XxuMuu (yyeHuyeckas)

miniUSB USB Ananrep Bluetooth 4.1 Low Energy Konctpykrop
AJisi IPOBEACHMS dKcnepuMeHToB Kparkoe pyKOBOACTBO MO
SKCIyatauud  uu@posod  nabopatopuu  Ilporpammnoe
obecnieuenne Metonuyecke pekomengaimu (40 pabor) Hanmuuue

| pycckoszpI4HOrO caifta noauepxku Hanuune BUIEOPOIMKOB.

ObecneynBaer BbiNoiHeHHE J1abOPaTOPHBIX pabOT MO XUMHH Ha
ypOKax B OCHOBHOW WIKOJE W [POEKTHO-UCCIIEIOBATENIbLCKOM
JAestensHocTH  ywauwxed.  Kommnexkrauus:  becnipoBoaHo#
MYJBTH/IATYUK TI0 XHMHUH € 3-MSl BCTPOCHHBIMH JIATYMKAMHU:
Jaruuk pH ¢ nuanasonom usmepenns He yxe yeM ot 0 go 14 pH
JlaT4uK 3JIeKTPONPOBOAUMOCTH C JMana3oHaMu W3MepeHus He
yxe yem ot 0 g0 200 mxCwm; ot 0 o 2000 mxCwm; ot 0 mo 20000
MKCM JlaTuuk Temnepartypbl ¢ AMana3oHOM M3MEpeHHs He ykKe
yeM oT -20 go +140C OtpenbHbie aaTyuku: JlaTYuK OonTHYECKOM
mwioTHOCTH 525 HM Axkceccyapsl: Kabenr USB coenunuTenbHbIi
3apsHoe yctpoiictBo ¢ kabenem miniUSB USB  Apanrep
Bluetooth 4.1 Low Energy Kparkoe pykoBOACTBO 110
skcryaranuu  udposoii naboparopuu Habop nabopatopHoit
OCHACTKH [lporpammuoe  obecnevyenne  Metoauyeckue
pexomenaammu He menee 40 pabor Hanuume pycckos3pIMHOrO
caiira nojjiepxkn Hannuue BMAEOPOIHMKOB.

Iudpposas nabopatopus mo
Ouonoruu (ydeHudeckas )

T

63.00

O6ecnevnBaer BINoiHeHUe JabOpaTOPHBIX PabOT Ha ypoKax 110
OMOJIOTUM B OCHOBHOM ILKOJIE W TMPOEKTHO-HCCIIEI0BATENbCKON
aestenbHocTH  yuyaumuxes.  Kommuekrtauus:  becnipoBoaHo#

MyJIbTHIATYUK 10 OUOJNIOIMU € 5-}0 BCTPOEHHBIMH JaTYHKAMM:

T

63.00
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HanmeHoBatwe
obopynosanus (PBITO)

T

Kparkue npumepHbie TexHuueckre xapakrepuctuku (PBITO)

3

-
EavHuia
M3MEPEHUs

KoJimuectro

~

Jaruuk BiaxxHOCTH ¢ auanazoHom usMepenns 0...100% JlaTumk
OCBEILIEHHOCTH C JIHana3oHOM W3MEpeHUs He yxke yeM ot 0 Jo
180000 nx Jlat4yuk pH ¢ auana3zoHom u3Meperns ke yxe yem ot 0
no 14 pH Jlatyuk Temnepatypsi ¢ A1ana3oHOM H3MEPEHHUS HE yiKe
4eM ot -20 o +140C JlaTuuk TemnepaTypsl OKPYKarOIIEH Cpe/ibl
C JAuanasoHoOM wu3MepeHusi He yxe yeM ot -20 pgo +40C
Axceccyapbl: 3apsnHoe ycTpoicTBO ¢ kabenem miniUSB USB
Apanrep Bluetooth 4.1 Low Energy Kparkoe pykoBoacTBo 1o
skeryatauyuu uudposoii naboparopuu Liudposas Bugeokamepa
C METALIMYECKUM LITaTUBOM, paspeuieHue He MeHee (0,3 Mmnukc
[Iporpammuoe obecneuenne Mertonnyeckne pekoMEHIAllMU He
menee 30 pabor VYnakoBka Hanuuue pyccKosi3zbiyHOro caiita
_TOANEPAKKH, HATNIUE BHICOPOJIMKOB. B _—
Hanmenosauune pasjena: "Komnbioteproe oGopyosasne"

MDY
KOITHD)

(1mpuHTED,

CKaHep,

| noakmoyenns: LAN, Wi-Fi, USB.

_ |

Tun ycrpoiictBa: MuorodyHkimonanbioe ycrpoiictso (MDVY);
[IBeTHOCTL  neuyaTh:  yepHo-Oenasi;  TexHonorus  nedaru:
3JiIeKTporpaduieckas (1azepHasi, cBeToAUO/IHas ); PopMart neyaru:
He meHee A4; Tun ckaHuUpOBaHUA: NPOTSHKHBIN/TIAHIIETHBIH;
Bo3smoxHocTe ckanupoBanus B hopmatax: He Menee A4; Criocob

®opmMm-paktop: HOyrOyk; Pasmep auaroHanu: He wmenee 15.6
moimoB; Pazpernenue sxpana: Full HD, Quad HD wnm Ultra HD:;
O61mii 00beM YCTaHOBIEHHOM ONEpaTHBHOM NMaMsTH: HE MeHee 8
I'6aiiT; MakcuMaibHbl  OOUME  1TOAAepKHUBAEMBbI  00beM
OnepaTMBHOM TamsTH: He MeHee 16 IGait; Obvem SSD

mT

21.00

T

63.00
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AUMCHOBAHHEC

obopynosanus (PBI1O)

Kparkue npuMepHble Texuudeckue xapakrepuctuku (PBITO)

Eaununa
U3MEpEeHUsI

Q(on HYECTBO

Hakonutens: He meHee 240 I'6aiiT; becnipoBoanast csizb: Wi-Fi;
KonuuecTBo BCcTpoeHHbIX B Kopryc noptoB USB: He menee 2, u3
KOTOpBIX He MeHee | jonxHo Obith USB Bepcuu ne Huxe 3.0;
Paspemenne B36-kamepsi, Mnukcens: He meree 0.3; BeTpoenHbiit
mukpodon; KnaBuarypa ¢ packiiakoid ¥ MapKUPOBKOW KJIABHII
QWERTY/MLYKEH; IMoanepxka cranaaproB OecrnpoBOIHOM
ceazu:  802.11a/b/g/n/ac; TlpousBoauTenbHOCTL —Tpoleccopa
(3nauenue nokazarens «CPU Mark» no Tecty «Laptop& Portable
CPU Perfomance» http://www.cpubenchmark.net/laptop.html): ne
menee 5000 eaunnn; Hanuuume MaHHMyssiTOpa MBIIbL B
KOMILIEKTEe: Jla; YCTaHOBJIEHHAs OlepalMOHHAs CHCTeMa C
rpaUYeCcKUM MOJIb30BATEILCKUM  WHTEP(HEHCOM, CBEACHUS O
KOTOPOM BKJIOYEHBI B €/IMHbIH PEECTp POCCHICKUX POrpaMMm s
5]ICKTPOHHBIX  BBIYMUCIUTENLHLIX MaIMH M 0a3  JaHHbIX;
YCcTaHOBIEHHBIN N1akeT OQUCHOTO NPOrpaMMHOro obecrneyeHus,
COBMECTUMOI'O C YCTAHOBJICHHOW ONEPalMOHHOW CUCTEMOM,
CBEJICHMS O KOTOPOM BKJIKOYEHbI B €IMHBIH pPEecTp POCCHUCKUX
NporpaMm Ui 3JIEKTPOHHBIX BBIYMCIUTENBHBIX MaliiH U 6a3
JaHHBIX.

 HavimenoBanue Hanpasnenus: "JlononnurenbHoe o6opynosanne”

Haumenosanue pasjiena: "KomnbrotepHoe obopynosanue”

!CDOpM-d)aKTOPI HOyTOyK: Pa3smep nmaroHamu: He Mmenee 15.6 |

aroimoB; Paspemenue sxkpana: Full HD, Quad HD wnu Ultra HD;
OO61muii 06beM ycTaHOBJIEHHOH ONlepaTUBHOW NaMSATH: He MeHee 8
I'baiit;  Makcumanbhbiii  obmwii  nojtepxuBaembiii  06bem

61.00




No
n/n

ro |

2.1.

5

haI/IM CHOBAHHE

oGopy osanms (PBIIO) Kparkue npumepHbie TexHUueckue xapakrepuctuku (PBIIO)

Envnuna
MU3MEpPEHUS

KonuyecTo

oneparMBHOM mnamATH: He wMeHee 16 ['6ailt; O6veM SSD
Hakonutesns: He MeHee 240 I'6aiiT; becnipoBoanas cBsize: Wi-Fi;
KonnyecTBo BCcTpoeHHbIX B Kopryc noptoB USB: e menee 2, u3
KOTOpbIX He MeHee | nomkHO ObiTe USB Bepcuu He Huke 3.0;
Paspemenue B36-kamepnl, Mnukcens: He MeHee (0.3; BerpoeHHpiit
mukpodon; KrnaBuarypa ¢ packiaiakoil ¥ MapKMPOBKOH KJIAaBULL
QWERTY/MILIYKEH; Ilomiepikka cTaHIapToB OecnpoBoIHOU
ceasu:  802.11a/b/g/n/ac; TlpousBoauTenbHOCTL — Tpoleccopa
(3nayenue nmoxasaresst «CPU Mark» no tecty «Laptop& Portable
CPU Perfomance» http://www.cpubenchmark.net/laptop.html): ne
menee 5000 enmuui; Hanuywe Manunynsropa Melllb B
KOMIUIEKTE: fAa; YCTaHOBJEHHasi oOfepallioHHas CHCTeMa C
rpaduyecKuM TOJIb30BATENLCKUM HHTEpDEHcoM, CBeleHHs O
KOTOPOM BKJIFOYEHBI B €JIMHBIN PEeecTp POCCUNUCKUX MTPOrpaMM JIJIst
JJIEKTPOHHBIX  BBIYMCIUTENbHBIX MallMH W 0a3  JaHHBIX;
YceranosieHHblit naket oGUCcHOTO MporpaMmMHOTo obecreyeHus,
COBMECTHMOIO C YCTaHOBJICHHOM OIEpalliOHHON CHCTEMOH,
CBE/IEHUSI O KOTOPOM BKJIFOUEHBI B €JIMHBIH PEeecTp pPOCCHUCKHMX
NporpamMM JUisi 3NeKTPOHHBIX BbIYMCIMTENLHBIX MallliH M 0a3
| laHHBIX. 7

Haumeuosauue Lnena "Texnonornqecxaﬂ HaMHeHHOCTB

| MO MEXaHHUKE, '3ammm MO HU3Y4YC€HHIO OCHOB MEXATPOHUKH H pOﬁOTOTCXHMKH
MEXATPOHUKE NPakKTHYCCKOro nNpuMEHEHUA 0a30BBIX HIIEMEHTOB 3JICKTPOHWUKHU U

| poboroTexHuke | CXeMOTeXHMKM, a Takke Haubojee  pacnpocTpaHEHHOH

B
OGpa*;()Balenbubm ua6op Ia60p JIOJDKEH ObITh NpeaHa3HayeH JUis NpoBeaeHUs y4eOHbIX

| LT

R —— —




o [Haumenosamue
n/n obopynosanus (PBI1O)

6

Epanme [pUMepHbIe TeXHU4Yeckue xapakrepuctuku (PBITO)

EanHuua
W3MepeHust

KonuuecTBo

5JIeMEHTHOW 0a3bl M OCHOBHBIX TEXHHYECKHX  pelleHHH,
NPUMEHSIEMbIX [PY  OPOEKTUPOBAHUM U [IPOTOTHITUPOBAHUH
pasM4HbIX WHIKCHEPHBIX, KMOEPHETHYECKUX M BCTpaWBaeMbiX
cucteM. B coctaB HaGopa JOJKHBI BXOJUTH KOMIUIEKTYIOLIME M
ycTpoiicTBa, oOnajarolMe KOHCTPYKTHBHOM, 3JIEKTPUYECKOM,
annapaTHOH M IPOrPAMMHOM COBMECTHMOCTBIO ApYT ¢ ApyroM. B
coctap Habopa JIOKEeH BXOIUTh KOMIUIEKT KOHCTPYKTHBHBIX
5JIEMEHTOB M3 MeTaula [Uis cOOpKM MakeTa MaHWIYJISITUHOHHOTO
poboTa U KOMIJIEKT METANIMYECKUX KOHCTPYKTHBHBIX 2JIEMEHTOB
a1 c6opkM MakeTa MobuibHOro pobota. B cocras Habopa 1oKHbI
BXOJIMTh NIPUBOJIA PA3IMYHOIO THUIA: MOTOPbI ¢ UHTEIPUPOBAHHBIM
MY  BHELIHWM JIATYUKOM TIOJIOKEHHsT — He MeHee 21T,
CepBONPUBOJL OOBILON — He MeHee 411T, CepBONPUBO/I MAJTbIM — HE
MeHee 21T, IPUBOJI C BO3MOXHOCTBIO YIPABJIEHHUS B LIAIOBOM
pexume — He meHee 2mT. B coctaB Habopa JOJKHBI BXOIAUTH
3JIEMEHTBI /11t cOOPKY BaKyyMHOTO 3axBaTa: BaKyyMHas IMPUCOCKa
— He MeHee |1T, 3JIeKTPOMarHUTHHIA KllanaH — He MeHee |1miT,
BaKyyMHBIH Hacoc — He meHee lwT. B cocraB Habopa JiomkHa
BXOIMTH JJIeMEHTHas 0a3a Juls NPOTOTUIMPOBAHWS: Iuiata JJjis
OecnacyHOro  MPOTOTUMMPOBAHUS,  KOMILIEKT  TPOBOJIOB
Pa3IMYHOrO TWUINAa W JJIMHBI, KOMIUIEKT PE3UCTOPOB, KOMILIEKT
CBETO/IMO/IOB, CEMUCErMEHTHbIA uHAMKarop, aucrnen KK-tuna,
KHOTIKM — HE€ MeHee SIIT, MOTEHIMOMEeTPbl — HEe MeHee 31T,
MHppaKpacHbIi IaTYMK - HEe MeHee 31T, YIbTPa3ByKOBOM JaTYHK -
|He MeHee 3IUT, JATYMK TeMIEpaTypbl - He MeHee |lNT, 1aTduK




No

HaumeHoBaHKe

W_ L - e
obopynosanus (PBIIO)

Kparkue npumepHbie Texnuaeckue xapakrepuctiiu (PBI1O)

Enununa
M3MepeHust

OCBELIEHHOCTH - He MeHee | T, Moaysb Bluetooth — ne menee 11,
moayns MK-npuemuuka — e Menee | mrr, Monyis UK-niepeiatunka
B BH/IE KHOIIOYHOI'O I1yJibTa YIpaBJIeHUs — | IIT, aKKyMYJISTOp — HE
MeHee liuT, 3apsaHOe yCTpPOMCTBO — He MeHee lmT. B cocras
Habopa JOJKEH BXOAWTb MYJIbTHIATUUK Ui  HU3MEPEHHs
TEMIIEPATYPhI U BIAXKHOCTU OKPYKaloUIei cpesbl — He MeHee | 1T,
MyneTuaaTuuk JIOJIKEH obnanarh BCTPOEHHBIM
MHUKPOKOHTPOJLIEPOM (TaKTOBas 4acToTa - He MeHee 16 MI 1, mmna
AaHHbIX — He Menee 8 Kbaiit), nntepdelicamu Ui MOAKIOUYEHUS K
BHELIHUM YCTPOWCTBaM: [[M(POBbIC U aHAJIOrOBbIE MOPTHI, |-wire
TTL, passem Tuna RJ. B cocraB HaGopa J0JKeH BXOIUTH
KOMIUIEKT ~ YHUBEpPCAlbHbIX  BBIYUCIUTETBHBIX  MOJYJICH,
NpeACTaBasiomux coboit 6a30ByI0 miarty, niarty paciuMpeHus s
CETEBOI0 B3aWMOJEHCTBMS W IUIATY TOAKIIOYEHUS CHIIOBOM
Harpys3ku. Bxozsiupe B KOMIINIEKT yCTpPOHCTBA JOKHBL 001a1aTh
' OJTHOBPEMEHHOW KOHCTPYKTHBHOW, 3JIEKTPUYECKOM, annapaTHoOi u
NPOrpaMMHON COBMECTUMOCTBIO JIDYT ¢ ApyroM. basosas niara
YHUBEPCAIBHOTO BbIYUCIIUTESILHOIO MOy IS JOJIKHA
npeacTaBasTh coOOM NMporpaMMUpPyeMBIii KOHTpOJIJIEp B cpele
Arduino IDE unu ananoruuseIx cBOOOJHO pacmpoCTpaHsIeMbIX
cpepax  paszpaborku. bazoBas mnnara  jomkHa  obiiajgath
BCTPOEHHLIMK HHTepheHcaMu Ui MOJAKIIOYEHUs 1IM(DPOBBIX M
| aHAJIOrOBBIX YCTPOMCTB, BCTPOEHHBIMU HHTepdeiicamu USB,
UART, 12C, SPI, 1-wire TTL, Bluctooth, WiFi. Ilnara
pacuMpeHts J0mkHa obecrieynBaTh BO3MOKHOCTE MOJKIIOYEHNs

KonuuecTBo




nn

ﬁaHMeHOBaHHe

_ — . [ B

Kpatkue npumepHble TexHHYecKue Xapaktepuctuku (PBITO)

Eununa
W3MepEHMsI

KonuyecTBo

P6p%oaaﬂu_a (PBIIO)

YHHUBEPCaJIbHOTO BBIYUCITMTEHHOIO MOJIYNs K CETH MOCPEACTBOM
unrepdeiica Ethernet. Iliara pacumpenuss no/pkHa o6nagarthb
nopramMy  BBOJA-BbIBOJAA JUIS  [OAKJIKOYCHHMS UUPPOBBIX M
aHanoroBelX ycTpoWcTs, wuHTepdeiic SPI u  BO3MOXHOCTBHIO
NOJKIIO4YEeHNs BHEIIHEH kapTehl mamaTu. [lnata pacmupenus ans
NOJKJIIOYEHHST  CWJIOBOW  Harpy3ku JioJbkHa  ofecriedyuBarhb
BO3MOKHOCTb ~ MPSIMOr0  TNOJKIIOYEHUs] BHEIIHEH  CHUJIOBOM
Harpy3KH, a TakKe peryjupyeMoi Harpy3ku nocpeactsoM PWM
untepdeiica. B cocraB  Habopa  JO/KEH  BXOAMTH
NIPOrpaMMUPYEMBIH KOHTPOJLIEDP, 00ECeYNBAIONIHA BO3MOXKHOCTh
OCYUICCTBIATL Pa3pabOTKy NpPOrpaMMHOIO KO/, HCIONb3Ys

17 A3BIKOB MPOrpaMMHUPOBAHHUS C\C++, JavaScript.

1N0JIKII0YEeH s LH(PPOBBIX ¥ AHAJIOTOBBIX YCTPOUCTB, BCTPOEHHBIMH
NPOrpaMMHUpPYEeMbIMH  KHONKAMM ¥ 3JIEKTPOMEXAHUYECKUMHU
MOAYJSMH JJIsi OpPraHW3allMi CUCTEMbl PYYHOIO YIpaBJieHus,
BCTPOCHHBIMH ~ NPOTPAMMHPYEMbIMH  CBETOJHONAMH  JIId
MHIKKalMK  paboyero peiuma, BCTPOCHHBIMH HHTepheicamu
USB, USART, 12C, SPI, 1-wire TTL, ISP, Ethernet, Bluctooth,
WiFi. B cocraB Habopa /0/KeH BXOAUTE MOJYJIb TEXHUYECKOIO
3pEHUs , NPEACTABISAIONIMNA COOOM BRIYUCTUTEIBHOE YCTPOMCTBO CO
BCTPOCHHBIM MHUKPOIIPOLIECCOPOM (KOJI-BO sijiep - He MeHee 41T,
yactoTa sapa He Menee 1.2 I'T', o6vem O3V - He meHee 512MG6,

MHCTpyMeHTapui cpex paspabotku Arduino IDE u Mongoose OS |

[IporpammupyeMslii KOHTpoJLIep J0iKeH o0siaarh mopTaMu Jiis

00beM BCTPOEHHOMW mamsaTH - He MeHee 8I°6), WHTerpupoBaHHON
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Ne
n/m

aMMEHOBaHMe
obopynosanus (PBIT1O)

Kparkue npumepHsie Texnuueckne xapakrepuctuku (PBIT1O)

N Eﬂﬂ HHLIA

M3MEpEeHHst

KonnuecTBO

Kamepou (MakcuManbHOE paspelieHue BHJICOTIOTOKA,
nepenasaemoro no uurepdeincy USB - ve menee 2592x1944 enn.) u
ONTUYECKOH cucTeMoi. MOAy/b TEXHUUYCCKOIO 3pPEHHUs JIOJIKEH
obnajaTh COBMECTUMOCTBIO C Pa3lIMYHBIMU NPOIPAMMHUPYEMbIMH
KOHTpOJIepamMu ¢ nomoinpio uatepdericos - [-wire TTL, UART,
[2C, SPI, Ethernet. Moaynb TEeXHHYECKOTO 3pEHHS JOJIKEH
obecrneynBaTh BBITIOJIHEHUE BCEX W3MEPEHUH W BBIYMCIICHUH
MOCPEICTBOM COOCTBEHHbBIX BBIYUCITHTEBHBIX BO3MOXKHOCTEH
BCTPOEHHOIr0 MHUKporiporeccopa. Moaylib TEXHHYECKOIO 3peHus
JoikeH  obnazarb  BO3MOXKHOCTBIO  KOMMYHMKAIUH €
AHAJIOTMYHBIMA  MOJYJISIMM  TIOCPEACTBOM MIMHbLI Ha Oaze
1ocneI0BaTesIbHOro uHTepdeiica ¢ Lenblo falbHEIen nepeaayu
pe3yJibTaTOB M3MEPEHHMH TpyNibl MOAyJell Ha ymnpapisiollee
BBIYUCIUTEIILHOE YCTPOMCTBO, MOJAKIIOYEHHOE K JIaHHOW IIMHE.
Monyiib TEXHHYECKOrO 3peHus JOKeH obecrieynBaTh HACTPOUKH
pPEKMMOB pabOTBI - HACTPOWKY 9KCMO3MIMK, Oayranca 0eloro,
LIBETOPA3HOCTHBIX COCTaBIAIOIINX, TUIOUE@AU OOHapyKHUBaeMoi
obnactu u3obpax)eHus, OKpyriocTH obHapykuBaeMoW o0JiacTu
u3obpaxeHus,  MojlokeHWe  oOHapyKuBaeMblX  obnactei
OTHOCHUTEJIbHO JApPYyr JApyra, MallMHHOe oOyuyeHHe [napameTpoB

HEHpOHHBIX ceTed ausi obHapyxkeHus oObekToB, GoOpMy WU

3aKO/IMPOBaHHbIE 3HAuYeHHUs OOHapyKMBaeMbIX MapKepoB THIIA
Aruco, pa3mepbl 0OHApYKMBACMbIX OKPYXKHOCTEH, KBaJApaToB U
TPEYrolbHUKOB,  [1APAMETPOB  KOHTPAacTHOCTH,  Pa3MepoB,

| KpMBH3HBI U TI0JIOXKEHMs pacro3HaBaeMblx JMHUHA. Habop nosmken




No
n/m

HanmeHnoBanue
obopyosanus (PBI1O)

Kpatkue npumepHblie TexHriueckue xapakrepuctuku (PBI1O)

JIMHMIA
M3MEpEeHHs

KonuuectBo

- T —

o]
to

obecneuuBaTh BO3MOXKHOCTb pazpabOTKH MOENd MOOUIBLHOIO
pobora,  ympaBnsemodi B FPV-pexxume  mocpejictBom
nporpaMmMHOro obecneudeHus JUisi NepCOHAIIbHOIO KOMITBIOTEPA U
MoOuibHbIX  ycrpoictB Ha ©Oaze OC  Android wmm 108,
obecre4yuBalolero  BO3MOXHOCTb  YITpaBlieHUsi  MOOHIIbHBIM
pobOTOM ¥ BCTPOEHHbIM  MaHUIYJISITOPOM  [OCPEACTBOM
rpapuyeckoro uutepderica, BioyaoomM B cebst Habop KHOIOK U
nepexJjroyarenei, JHKOUCTHK, 001acTb i 0TOOpaxeHus BHJEO.
HaGop nomken obecrneyuBaTh BO3MOXHOCTH M3Y4YE€HHsI OCHOB
pa3padOTKH  IMPOrpaMMHBIX W anfapaTHbIX  KOMILIEKCOB
WHIKEHEPHBIX CHcTeM, pelueHuit B cdepe "HHTepHer Beuiei", a
TaKke pelieHnid B obnact poOOTOTEXHUKH, WCKYCCTBEHHOIO
UHTEJUIEKTa ¥ MauuHHOro obydenus. B cocras nabopa n0imkHO
BXOAUTH MocoOue 110 U3YyYEHUIO OCHOB 9JIEKTPOHWUKH M
CXEMOTEeXHUKH, pemennii B cepe "UnrepHer Beueit", pazpaborku
¥ TPOTOTHITMPOBaHMIO Mozeneid poboroB. B cocraB Habopa
JIOJIKHO BXOJUTh IOCOOUE MO U3YyUEHHUIO OCHOB pa3paboTKu CHCTeM
TEXHWYECKOIO 3pEHHs M 3JIEMEHTOB HCKYCCTBEHHOIO MHTEILIEKTa.

ObpazoBaTeshbHbI
KOHCTPYKTOP IS IIPAKTHKH
6104HOTO

KOMIIJIEKTOM JIaTYUKOB

NpOrpaMMUPOBaHUS c

' Pobororexnuuecknit Habop npejHazHaueH Uil W3YYEHHS OCHOB
poOOTOTEXHUKH, AeTanel, y3JI0B U MEXaHW3MOB, HEOOXOIHUMbIX
JUIs  co3JlaHMs  poDOTOTeXHMYeCKUX  ycTpoiictB.  Habop
npejacTasiser co0OW  KOMIUIEKT CTPYKTYPHBIX — 3JIEMEHTOB,
COEIUHUTEITbHBIX 3J€MEHTOB u 3IEKTPOTEXHUYECKUX
komnoHeHToB. Habop no3BosisieT NpoOBOIWTH 3KCEPUMEHTHI 110

__| mpenvety dusnKa, cO3aBaTh M NPOTPAMMHMPOBATH COGHpaeMbie

LT

61.00




Ne [HammenoBanue
n/n lobopynosanus (PBI1O)

11

ipaTKHe NpUMepHbIe TeXHUYeckue xapakrepuctuku (PBITO)

Emﬁmua '
W3MEepeHus

KonuuecTBo

MOJIENIH, W3 KOMIOHEHTOB, BXOJMIIMX B €ro cocras, pabodue
MOJIEIM MOOMILHBIX W CTAllMOHAPHBIX POOOTOTEXHUUYECKHX
YCTPOMCTB ¢ aBTOMATH3UPOBAHHBIM YITPABIICHUEM, B TOM YKCJIE€ HA
KOJECHOM M TYCEHMYHOM XOJy, a TakkKe KOHCTPYKIIHH,
OCHOBaHHBIX HA WCIOJb30BAHUU PA3IMYHBIX BHIOB Nepenay (B
TOM 4YMCJIe 4YepBAYHbIX M 3yOuarThix) a TakkKe pHIYaros.
Berpoennbie  GecnipoBojnbie  cereBbie  pewrenuss (Wi-Fi u
Bluetooth), Bo3MoxHOCTE MHTErpamuu ¢ GecriaTHbM 061a4HbIM
I1O, o6ecneuyuBaror BO3MOXKHOCTH TNPAKTUYECKOrO W3y4eHUs!
TEXHOJIOTUH HMHTEpHeTa Beled U OCHOB HCKYCCTBEHHOIO
uHTewiekTa.  OOecriednBaeTcss  BO3MOXHOCTh  OOBEAMHEHHSA
HECKOJIbKUX poOOTOB, cOOpaHHBIX W3 NMOA0OHBIX HabOpOB, B
Tpynmbl ¢ CeTeBbiM  B3auMmojeHcTBHeM. [Ipemycmorpena
OINLIMOHAJIbHAS BO3MOXKHOCTL PACIIUPEHHUS JIOMOJHUTEIBHBIMU
KOMIIOHEHTaMU (He BXOASLIMMH B CTAHAAPTHYIO KOMIIICKTAIHIO),
MO3BOJIAIOMMMH U3y4aTh TEXHHYECKOE 3PEHHE U MPOMBILIIEHHYIO
pobororexuuky. [Tpesycmorpera BO3MOKHOCTL paboThl Habopa ¢
JOTIOJIHUTEJIbHBIMA  00Ia4HBIMK  cepBUCaMU. [lpeaycMoTpeHsbl
| MUHMUMYM JIBa ITPOrpaMMUPYEMbIX KOHTpOJLIEpa B MIACTHKOBBIX
KOpIycax, Mo3BOJISIOLMX OJHOBPEMEHHO CO3/aBaTh 2 BapuaHTa
poOOTOB pa3iM4YHOrO Ha3HA4YeHUs, HMMEIOUIMX BO3MOXKHOCTH
paboTbl Kak B TIOTOKOBOM peXHUMe, TaKk M aBTOHOMHO;
[O3BOJIAIOLIMX peau30BaTh OOyYeHHE IPOrpaMMHUpPOBAHUIO B
HECKOJIbKMX cpefax pa3paboTKM Ha pasIuyHBIX s3bIKax (K

| nprmepy, B cpeiax Mblock, Arduino IDE, Ha si3bikax Scratch, C, |




HaumenoBanue
obopynosanus (PBI1O)

Kpatkue npumepHbie TexHuueckue xapakrepuctuku (PBI1O)

~Haumenosanue pasjiena: "EctecTBeHHOHay4YHast HANIPaBIE€HHOCTD"

Enunuia
U3MEpEeHUs

-
Kom/meCTBcW

Python, micro Python). Kak MuHMMYM O/IWH U3 KOHTPOJUIEPOB
MMEeT BCTPOEHHYIO ONEPaLMOHHYIO cUcTeMy, BCTpoeHHble Wi-Fi
u Bluetooth, nopr ans  NOAKIIOYEHHs MOCJi€I0BATEIbHO
COE/IMHAEMBIX BHELIHUX YCTPOHCTB (He MeHee 20 0HOBpeMEHHO
MojAKJIIOYaeMbIX  ycrpoict). Kak  MHHUMYM  oaMH M3
KOHTPOJIJIEPOB UMEET BO3MOXHOCTH OJHOBPEMEHHOW 3alucH He
. MeHee 8 mpoOrpaMMm, C BO3MOXKHOCTBIO TIEPEKIIOYEHUs MEXTy
HumMu. Kak MuHMMyM OJMH M3  KOHTPOJUIEPOB  MMeeT
nmonHouseTHbIA nucruiei (IPS), mo3Bossiionmii BEIBOAUTL JJAHHbIE
C JATYUKOB B BHAe Tabnuu U rpadWkoB, a TaKKe CO3/1aBaTh
BCTPOEHHbIE B KOHTpOJUIEp BUACOUTpbl. KoinyecTBo ceHcopoB u
WCIIOJIHUTENIbHBIX ~ YCTPOUCTB, BCTPOEHHbIX B  OJWH W3
KOHTPOJIIEPOB, - He MeHee 10 mT. Obuiee KOJUYECTBO 2JIEMEHTOB
B Habope He meHee 400 WT., B TOM YKC/Ie NOAKII0YaeMble MOJIYJIM:
- Bluetooth moxyiib, - TBOWHON AAaTUMK TWHUH, - YIIBTPA3BYKOBOM
JaTYUK pacCTOSHUS, - JaTyUK [BeTa, - JaTYMK KacaHus
3JIEKTPOMEXaHUUECKH, - IR MOayJib, - MOTOP OCTOSSIHHOIO TOKa
C peIyKTOpOM — He MeHee 2 IUT., - CEepBOMPUBOJ, - MYJbT
auctasumonHoro ynpasienusi IR, Habop pomkeH ObITh
' YKOMIIJIEKTOBAH aKKyMyJsiTOpHbIMU Oatapesmu. [Iporpammuoe
obecrieyeHue, UCTIOJIb3yeMOoe JUTst NpOrpaMMHUpPOBaHUs
cobupaeMbIx poOOTOTEXHUUYECKUX MOJIeNIEH B YCTPOMCTB, JA0JIKHO

. OBITH JOCTYIHO JJis OecrniaTHOro CKayMBaHus U3 CECTH [/IHTCpHeT
Lﬂ NOCIE/YIOWET0 HCNONB30BARMA.
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HaumMenoBanye
obopynosanus (PBI1O)

#I(panme NpUMEpHBIE TeXHUYeckue xapakrepuctku (PBITO)

' E'zmﬁmia
~ M3MepeHuUs

KonnuectBo

3.1.

[{udposas naboparopust 1o

SKOJIOTHH

ObecneunBaer  npoBeJeHHe  yueOHOTO  3KOJOrHYECKOro
MOHMTOPDMHIA  WHCTPYMEHTA/IBHLIMM  MeTonamd.  HaGop
IpUMEHSETCS [PU  U3YYEHUM DKOJIOTUM, OMOJIOTHH, XHMHH,
reorpauy ¥ MPHUPOJIOBEJICHUS, & TAKKe IS WHIAMBHAYaJIbHbIX
WCCIIEJIOBAaHUS U TPOEKTHOW  JIeSTENbHOCTH  HIKOJILHUKOB.
Kommnekranusi: becnpoBoaHoii MyJIbTHAATYUK no
IKOJJOTHYECKOMY MOHUTOPHUHTY C 8-10 BCTPOECHHBIMM JIATYMKAMM:
Jatuuk HutTpaT-uoHOB Jlatuuk Xiopua-uonoB Jlaruuk pH c
Juana3oHoM u3MepeHus He yxe yeM ot 0 mo 14 pH Jlatumk
BIIOXXHOCTH ¢ aumanasoHoM wu3mepenus 0...100% Jlatumk
OCBEUICHHOCTH C JIHala30HOM W3MepeHus He yxke yem oT 0 1o
180000 nx JlaTuMk Temreparypbl ¢ JWAna30HOM H3MEpPEHUS He
yke yem ot -20 po +140C JlaTyuk 5J€KTPONpPOBOAUMOCTH C
JuanazoHaMy u3mepenus He yxe yem ot 0 1o 200 mxCwm; ot 0 10
2000 mxCwm; or 0 go 20000 mxCwm Jlatyuk TemmepaTyphbi
OKpy’Kalolei cpejibl ¢ JUana3zoHoOM W3MepeHHUs He YKe YeM OT -
20 po +50C OrtpenbHble DaT4UKM U MYJIbTHIATYMKH: JlaT4yMK
3ByKa ¢ (yHKLUEH MHTerpupoBaHMsi C JMAIa30HOM W3MEpEHHs
yacToT He MeHee yeM OT 50 I'm go 8 kI, Jlatyuk BiaxkHOCTH
MOYBBLI C INANa30HOM W3MepeHust He yxe yeM ot 0 1o 50% Jlatuuk
OKMCH yIjiepojia ¢ JIMana3oHOM H3MepeHus He yxke yem ot 0 Jio
1000 ppm. MynbTyaTYMK ONTHYECKOH TUIOTHOCTH U MYTHOCTH
CO BCTPOEHHBIMU JlaTYyUKaMM: JlaT4MK ONTHYECKOH IUIOTHOCTH
470 um ¢ tuanazoHoM n3mepenus ot 0 10 2 D Jlatyuk ontrueckoi

TIOTHOCTH 525 HM ¢ Jinana3oHom uaMepenus ot 0 10 2 D Jlatumk |

IIT

]

61.00
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n/m

HarmeroBatye
o6opyosanus (PBI1O)

Kpatkne npumephble TexHuueckue xapakrepuctku (PBITO)

Enununa
M3MEpEeHHUsI

KonuyecTBo

[ludposas snaboparopusi 1o
buszronornn (1pouIbHBINH

YPOBEHb)

OMTHUYECKOM TIOTHOCTH 630 HM ¢ 1Mana3oHOM u3Mepenus ot 0 1o
2 D JlaTuMK MyTHOCTH PacTBOPOB C MAIIa30HOM M3MepeHus ot ()
A0 200 NTU Axceccyapsi: KaGens USB coeaunutenpabiii (2 mr.)
3apsjiHoe ycTpodcTBo ¢ kabenrem miniUSB USB  Anantep
Bluetooth 4.1 Low Energy CrepkeHb juist 3aKperieHus JaTYuKOB
B mratiBe KpaTkoe pyKOBOJCTBO MO JKCIUTyaTalW¥ LU(GPOBOM
naboparopuu  Ilporpammuoe obecnieyenne  Metoauueckue
pexomenaaimu  He MeHee 20 pabor VYnakoBka Hanuuue
_ PYCCKOA3BIMHOIO canTa NOJIEPKKH, HaJIMYUe BUICOPOIUKOB.

ObecneunBaet NpoBe/ieHUe UCCIIeIOBaHUS no
(GYHKIMOHUPOBAHUIO YeIoBeYecKoro opranuima. Komriexraums:
becnipoBoiHO  MysibTHAATUMK 1O QU3MONOrHKH ¢ S5-10
BCTPOEHHBbIMHM JaTuyukaMu: JlaTuuk apTepHaIbHOTO /1aBJICHUS

yxe dyeM oT 30 no 200 yu/mun JlaTuMk TeMmeparypel Teia ¢
JIAara3oHoOM M3MepeHusi He yxke deM oT +25 no +40C JlaTtuuk
9acTOTHI IbIXaHUs C AUara30HOM U3MepeHHs He yxke 4eM ot 0 110
100 nmkioB/MuH JlaTauk ycKkopeHus ¢ nokasarensmu +2 g; +4 g;

n3mepenus He yxe yeM ot -300 g0 +300 MB) JlaTunk cumomep ¢
JiMana3’oHoM usMepenuss He yxe dem or 0 mo 40 H Jlatumk
OCBELIEHHOCTH C JIMara30HOM W3MepeHus He yxke uyeM oT 0 o
180000 1nx Axceccyapwi: Kabens USB  coeauHuTeNnbHbIN
3apsaHoe ycTpoiictBo ¢ kabenem miniUSB USB  Anantep

Bluetooth 4.1 Low Energy Kparkoe pykooactBo no

(0...250 MM pT. cT.) JIaTuMK Imysibca ¢ 1Marna3oHOM U3MEpPeHuUs He |

+8 g Orpenwubie yctpoictBa: [latunk DKIT ¢ nmanazoHom |

mT

61.00
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Ne |[Hanmmenosanne | |  [Eaunnua
Wi loGopyzosanus (PBIIO) Kparkue npumepHble TexHuyeckue xapakrepuctiku (PBITO)

OJIHYECTBO
MU3MEepEeHUs]

SKCIIyartauum  nudpoBod  naboparopuu  [IporpammHoe
obecneyenre Meroueckue pekoMeHaumu He menee 20 pabor
Hanuuue  pycckosispigHoro — caita  mojuepxkkn  Hanuuwe
_ BUJEOPOIMKOB." I | ]
Ob6ecneynBaeT BHINOJHEHHE YKCIEPUMEHTOB M0 TEMaMm Kypca
‘ busuku. Komriekranus: becrnpoBOJHOH MyJbTHAATYHK 110
¢usuke ¢ 6-10 BCTpOEHHBIMM aaTuukamu: Lludposoi paTuuk
TEMIIEPATypPhbl C Mana3oHOM U3MepeHus He yike 4eMm oT -20 no
120C LludpoBoit naryuk abCONOTHOTO JIABAEHUS C IAANa30HOM
u3MepeHus He yxke yeM ot 0 1o 500 kI la JlaTauk MarHuTHOTO 11015t
¢ JIMana3oHoOM u3MepeHus He yxe dyem ot -80 o 80 mTn JlaTuuxk
HanpsDKeHUs ¢ JialiazoHaMu M3MepeHMst He yiKe 4eM OT -2 J10
33 Iudposas snaboparopus no +2B; ot -5 go +5B; or-10 g0 +10B; o1 -15 10 +15B JlaTumk Toka
“7 | dusuke (ydeHuueckas) He yxKe yeM oT -1 1o +1A Jlarumnk akcenepomerp ¢ rnokaszarejisMu
He MeHee yem: +2 g; +4 g; +8 ¢ Oraenbubie yctpoiicTea: USB
’ ocipunorpad He meHee 2 kanana, +/-10 B Akceccyapni: Kabenn
USB  coenunurenbubiii  3apsiiHoe  yCTpPOHCTBO ¢ Kabenem
miniUSB USB Anantep Bluetooth 4.1 Low Energy Koncrpykrop
JUis TIpoBeJieHUst dKcrnepuMeHTOB KpaTkoe pyKoOBOACTBO 110
| sxkcnnmyatauum  uudposoit  nmaboparopun  Ilporpammuoe
’ obecneuenne Meroauueckue pexomenaaimm (40 pabor) Hannuue
‘_, Jﬁ | PyccKoa3elYHOTO caiTa noanepxkku Hanuune BUICOPOIHKOB. |
ObGecnevnBaer BoINojHeHHe 1a0OPATOPHLIX pabOT M0 XUMMUU HA
(ﬂ ypOKax B OCHOBHOW IIKOJE€ W MPOEKTHO-UCCIIEJ0BATENbCKOM | IIT 61.00
| AesrenpHocTH  ywauwxcs.  Kommiekraums: becrnpoBoaHoi |

T 61.00

‘ Iudposas naboparopus n
' XUMUH (Y4eHHYecKas )

|
54
|
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HaumenoBanve
obopynopanus (PBITO)

Kpartkue npuMepHbie TeXxHUuueckue xapakrepuctuku (PBITO)

3.5.

r— S—

[Tudposas nabopaTopus 1o
Ouonoruu (yuenndeckas)

—— e e on\

MYJIbTHAATYHK [0 XUMHH C 3-Msi BCTPOCHHBIMH JIaTYWKaAMMU:
Jlatuuk pH ¢ auanaszonom usmepenus He yxe yem ot 0 no 14 pH
JlaT4MK 3JEKTPONPOBOAMMOCTH C JAMANa30HAMH HM3MEPEHUs He
yxe yeM ot 0 10 200 MxCwm; ot 0 10 2000 MxCwm; ot 0 g0 20000
MKCM JlaTuuk TemnepaTyphbl ¢ IMana3oHOM H3MepeHHs He yiKe
yem ot -20 no +140C OrtaenbHbie jaTyuku: JIaTuuK ONTUHYECKOU
roTHocTH 525 Hm Akceccyapel: Kabens USB coenunuTenbHbIN
3apsanoe ycrpoictBo ¢ kabenem miniUSB USB  Apnantep
Bluetooth 4.1 Low Energy Kparkoe pyKoBoJACTBO 110
skcryatauuu Ludposoit maboparopun Habop mabopatophoii
OCHAaCTKH IIporpammuoe  obecneuenuwe  Metoaudeckue
pekoMengaiuu He MeHee 40 pabor Hamudue pycckosizbiuHOTO

aita noaaepkku Hanuvre BUA€OPOIHKOB.

Ob6ecneunBaeT BBINOJIHEHHE 1aOOPATOPHBIX PabOT Ha ypoKax 110
OMOJIOTUM B OCHOBHOHM 1IKOJIE W NPOEKTHO-UCCIIEI0BATENILCKON
aesitenbHocTd  ywamuxcs.  Kommiekramusi:  becnipoBoaHoit
MYJIbTHIATYUK 10 OHMOJIOTUM € 5-10 BCTPOEHHBIMM JIaTYMKaAMMU:
JlaTunk BiraxHocTu ¢ auanazoHoM usmepenus 0...100% Jlatunk
OCBEILEHHOCTH C JMaNa3oHOM H3MepeHus He yxke deM ot 0 j0
180000 nix Jlatuuk pH ¢ nuanazoHom usMepeHus He yxke yem ot ()
no 14 pH Jlatuuk Temneparypsbl ¢ IMana3oHOM U3MEPEHUs He yiKe
yem ot -20 10 +140C JlaTuux TeMneparypbl OKpyKaroluel cpejibl
C JMana3oHoM Hu3MepeHus He yxe vem or -20 po +40C
Axceccyapsl: 3apsaHoe ycTpoicTBo ¢ kabesem miniUSB USB
Anantep Bluetooth 4.1 Low Energy Kpartkoe pykoBoAcTBO 110

Enmmua
KonuuecTBo
U3MEPCHUS -
T 61.00
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No
11/11

JarMeHOBaHHe
6opynosanus (PBI1O)

Kpatkue npumMepHbie TexHuueckue xapakrepuctrku (PBI10)

Eavauna

U3MEPECHUS

[Konnqecm&

sKcrutyaTanuy udpopoii naboparopun Lludposas suaeokamepa
C METaJUIMYECKUM LITAaTHBOM, pa3pewieHue He MeHee (0,3 Mnukc
Ilporpammuoe obecriedenne MeToauuecKkue pekOMEH/Ialuy He
menee 30 pabor VYnakoBka Hanuuue pycckosisbl4HOrO cairta
TO/I/IEPIKKU, HaTMYHe BUICOPOITHKOB."

 HaumenoBanue nanpasnenus: "bazosas (o6s3arenbHas 4acTh) (MATOKOMILIEKTHAS 1IKOJa)"

1.1.

Hanmenopanue

[lupopast nabopaTopust mo
busuke (yueHwndeckas)
(MaJTOKOMITJIEKTHAS 111KOJIa)

pasaena: "EctectBeHHOHAyuYHas HANPABIEHHOCTb (MAJIOKOMITIEKTHAS MIKOJIa)"

OGecnieurBaeT BBINONHEHUE 3KCIIEPUMEHTOB O TeMaM Kypca
¢uszukn. Kommiekrauusi: becnipoBojHOM My/nbTHAATYMK 110
Gu3nke ¢ 6-10 BCTpoeHHbIMH JaTuvkamu: [{udposoil maTymk
TEMIIEPATYphI C JMANa3’OHOM M3MEpPeHHs He yxke yeM oT -20 10
120C LudpoBoii natyrk abGCONOTHOTO AaBIEHUS C JUHAIA30HOM
nu3Mepenus He yxe yeM ot 0 10 500 xIla Jlatyuk MarauuTHOrO 1oss
C Mana3oHoM M3MepeHus He yxe yeM oT -80 no 80 mTxa [laTumk
HalpPsUKEHUs ¢ Auarna3oHaMM W3MEpPEeHMs He ykKe 4eM OT -2 JI0
+2B; ot -5 1o +5B; o1 -10 1o +10B; ot -15 1o +15B JlaTuuk Toka
He yKe 4em oT -1 10 +1A JlaTyuk akcenepoMeTp ¢ rnokasaresiMu
He MeHee yeM: £2 g; +4 o £8 ¢ OrzenbHble ycTpoiictsa: USB
ocuuiorpad He menee 2 kanana, +/-10 B Akceccyapsi: Kabenn
USB  coepunurenshbiii  3apsaaHoe ycTpoiicTBO ¢ kabenem
miniUSB USB Anantep Bluetooth 4.1 Low Energy Konctpykrop
JUIS 1IpOBeieHUs  dKcniepuMeHTOB KpaTkoe pykoBOJACTBO I1O
skcnuiyatTauuu  uudposoi  maboparopun  [IporpammHoe
obecneyenue Meroauueckue pekomengaiiu (40 pabor) Hanuume

| pycckosi3pi4HOTO caiita noyiepxky Hannuue Buaeoponkos.

T

80.00
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Ne |[Haumenosamue
n/n obopyosauns (PBIIO)

Kparkue npuMepHble Texuudeckue xapakrepuctuku (PBITO)

JUHULIA
M3MEpeHMUSI

KOqueCTBJ

|2 IHudposas naboparopus mno
© 7 | xuMuu (yuenuueckas)

O6ecneunBaer BhINONHEHHE 1AOOPATOPHBIX PabOT MO0 XWMHMHK Ha
ypoKax B OCHOBHOM WIKOJIE M ITPOEKTHO-KUCCIIeI0BATEILCKOM
AesrenbHocTH  ydammuxced.  Kommnekrauusi:  becnpoBoHoi
MyJbTHAATYUK IO XUMHHU C 3-MSi BCTPOEGHHBIMHM JIaTYHKAMM:
Hatuuk pH ¢ nuanasonom usmepenus He yxe yem ot 0 o 14 pH
JlaTyuK 51eKTPONPOBOAMMOCTH C AMara3oOHaMKU H3MEPEHHs He
yxe yeM ot 0 go 200 mxCwm; ot 0 10 2000 MxCwm; ot 0 10 20000
MKCM JlaTynk Temneparypbl ¢ AMArna30HOM H3MEPEHUsS He yiKe
yeM oT -20 a0 +140C Otaenbhble natyrku: JlaTyuk onTruueckoi
naoTHOCTH 525 HM Akceccyapol: Kabenn USB coenunuTenbublii
3apsaunoe yctpoiictBo ¢ kabenem miniUSB USB Anantep
Bluetooth 4.1 Low Energy Kparkoe pykoBOACTBO 10
skcrtyatanuu uudposoit naboparopuu Habop siaboparopHoii
ocHactkd  [lporpammuoe  obecrieuenue Metomueckue
pekomennauuu He meHee 40 pabor Haimuue pycckos3pl4HOro
caiiTa noyiepkku Hanuuue Bu1eoposvKos.

[ludposas naboparopus no

1.3.
Ouonoruu (yueHndeckas )

mT

80.00

ObecneunBaeT BBIMONHEHHE J1a0OPATOPHBIX PaboOT Ha ypoKax no
OUONIOrMM B OCHOBHOWM IIKOJIE M MPOEKTHO-UCCIIEI0BATENLCKOM
AedreabHOCTH  yyamuxcs.  Kommnekrtanusi:  becnpoBojiHoi
MYJIbTHJAATYUK [0 OMOJIOTHMU C 5-10 BCTPOCHHBLIMH JATYHKAMM:
Jaryuk BiiaxxHocTH ¢ auanazonoM umepenus 0...100% Jlatuuk
OCBEIIEHHOCTH C JIMana3oHOM U3MepeHus He yike deM oT 0 1o
180000 nk Jlaryuk pH ¢ inanazonomM u3mMepeHus He yxe yem ot ()
1o 14 pH Jlatuuk Temnepatypsbi ¢ JHania30HOM H3MEPEHHUs He yiKe

_dem ot -20 1o +140C Jlatuuk Temnepartypbl OKpyKarLiei cpebl

mT

80.00
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Kparkue npumepHble TexHHueckue xapakrepuctrku (PBITO)

JUHHUIIA _

M3MepeHus

KonuyectBo

C JManasoHOM u3MepeHus He yxke udem ot -20 go +40C
Axceccyapbl: 3apsaHoe ycrpoicTBo ¢ kabenem miniUSB USB
Anantep Bluetooth 4.1 Low Energy Kparkoe pykoBoacTBO 10
skcityatauun mudposoii maboparopuu Lindposas Buaeokamepa
C METAJNIMYECKUM IITAaTHBOM, pa3pelienue He menee 0,3 Mnukc
ITporpammuoe obecrieueHie MeTtouueckre peKOMEHAlMU He
menee 30 pabor VYnakoBka Hanuyme pycckos3blYHOro caiira
MOJ/IEPKKU, HAaJIMYUe BU/ICOPOJIMKOB.

- M®Y (npunTtep, ckaHnep,
" | xomup)

[R9]
Y

Hawnmenoanue paszaena: "KomneiotrepHoe 060pyioBaue (MaJoOKOMILIEKTHAS 1IKoJa)"

Tun ycrpoiictea: MuorodyHnkuuonansHoe ycrpoiictso (MOYVY);
[lBetHocTh  meyaTh: 4depHo-Oenas; TexHomorus  meyartu:
siekTporpaduyeckas  (nasepHasi, cBeroauoaHas); ®Dopmar
neyaTH: He MeHee A4, Tun CKaHUPOBaHUS:
NpOTSKHBIN/MNaHIIeTHbIH;  Bo3MoxHOCTL  CKaHUpOBaHHMsS B
bopmatax: He meHee A4; Cnocob noxgkmoyenus: LAN, Wi-Fi,

USB.

HIT

40.00

o
[

Hoytbyk

®opm-akrTop: HOYTOYK; Pazmep auaronanu: He MeHee 15.6
aoiMoB; Paspewenue skpana: Full HD, Quad HD wiwm Ultra HD;
O61uii 06beM ycTaHOBIICHHOW ONepaTUBHOM NAMATH: HE MeHee 8
I'GaiiT;  MakcumanbHblii  o61MI  noJIepKUBaEMblii  06beM
oneparuBHOM TmaMATH: He MeHee 16 [IGait; O0bem SSD
Hakonurens: He meHee 240 I'6aiiT; becripoBoanas cBsizb: Wi-Fi;
KonuuectBo BCcTpoeHHbIX B Kopityc noptoB USB: He meHee 2, u3
KOTOpbIX He MeHee | noskHO ObiTh USB Bepcum He numxke 3.0;

Pasperuenune B0-kamepbl, Mnukcens: He Menee 0.3; BerpoeHHsii

1T

80.00
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Ne |Hanmenosanne
1/ obopynosanus (PBI1O)

JIUHHULIA

KOHMHCCTBOl
H3MCPEHUSA

Kpartkue npumepHbie TexHu4eckne xapakrepuctuku (PBITO)

mMukpodon; KnaBuatypa ¢ packiiazikod ¥ MapKHpOBKOH KiiaBuili
QWERTY/MITYKEH; Tloajepkka CTaHmapToB 6GecnpoBOLHOI
ceasu: - 802.11a/b/g/n/ac;  TlpowsBoauTeNbHOCTH — mpolieccopa
(3Hauenue nokaszarens «CPU Mark» no tecty «Laptop& Portable
CPU Perfomance» http:// www.cpubenchmark.net/laptop.html):
He MmeHee 5000 emmuuu; Hanwuwe MaHunynstopa MbIillb B
KOMIUIEKTe: Jia; YCTaHOBIICHHAs OINEpalMOHHAas CHCTeMa C
rpa)uyYecKuM [0JIb30BaTEILCKUM UHTepdeicoM, cBejleHus ©
KOTOPOM BKJIFOYEHBI B €/IMHbIH PeecTp pOCCHICKUX TPOrpamMMm st
5JICKTPOHHBIX ~ BBIUUCAUTENbHBIX MallMH W 0a3  JaHHBIX;
VYcranoBiieHHbIH NMakeT 0GUCHOTO NPOTrPaMMHOTO OOecrieueHus,
COBMECTUMOIO € YCTAHOBJIICHHOW ONEPAllMOHHOW CHCTEMOM,
CBEJICHUSI O KOTOPOM BKIJFOU€HbI B €IMHBIH PeecTp pPOCCHHCKUX
NpOrpamMMm st JMEeKTPOHHLIX BBIYMUCITUTENIBHBIX MalluH u 0a3
. IaHHBIX.




