JIEIAPTAMEHT OBPA3OBAHUS
SIPOCJIABCKOM OBJIACTH

[TPUKA3

/
o107 OX A0XANe 60/ 07 -0 5
r. SIpocnaeib

O6 yTBepKeHUH MepedHs 000pya0oBaHHS
JUIsl OCHALLEHHUS LIEHTPOB 00pa30BaHuUs
€CTECTBEHHO-Hay4YHOMN

M TEXHOJIOTHYECKOM HanpaBlieHHOCTEN
«Touka pocta» B 2022 roxy

B uensix peanuzanuu MeponpHsATUS PETHOHAIIBHOTO npoekTa «CoBpeMeHHas
IIKOJIa», OOEeCrnevYMBalollero JOCTHKEHUE Lesei, pe3ynbTaroB M Ioka3areied
COOTBETCTBYIOIIEro  denepajibHOr0O  MPOEKTa  HAaLUMOHANBHOIO  TNPOEKTa
«OO6pa3oBaHue», Ha OCHOBaHWM mNUcbMa @enepasbHOro rocyIapCcTBEHHOIO
aBTOHOMHOrO yupexzaeHuss «®oHa HOBbIX (opM pa3BUTHS 0Opa3oBaHHs»
MunucrepctBa npocBemienuss Poccuiickoit  ®enpepauuun ot 02.02.2022
Nel100/0202-34 «O  cooTBeTCTBHM  MHQMPACTPYKTYPHOrO  JUCTa  €IMHOM
TexHosioruueckoi cpene HI1O»

[TPUKA3BIBAIO:

. YTBepauTh npunaraeMslii nepe4eHb 000pyJOBaHUS U CPEACTB O0yUeHUS
JUISl OCHALLEHHS LIEHTPOB 00pa30BaHUsl €CTECTBEHHO-HAYYHON U TEXHOJOTHYECKOM
HanpasieHHocTel «Touka pocTay.

2. KoHTpoIIb 32 HCTIOJTHEHHUEM NPHKa3a BO3JIOKHUTh Ha IIEPBOT0O 3aMECTUTE]IS
JUpeKTOpa JAenaprameHTa obpaszoBanus SpociaaBckoit obnactu Acradoey C.B.

JlupekTop nenapraMeHTa ) N.B. Jlo6oaa



No
n/n

1.1

—aHMeHOBéHHe ‘
lobopynosanus (PBIIO)

I Eaumenogaﬂne pasggna,EcTeCTBeHHoaazquaa HaIlPaBJIEHHOCTD"

YTBEPXJIEHO
IpUKa3OM

JernapraMeHnTa obpa3zoBaHus

IMepeuensn

SApocnasckoi obaact
OT. 02 AOANe L0 /07 -OF

06opyoBaHKs U cpeacTB 00yUeHHs A/l OCHAICHHS HEeHTPOB 06pa3oBaHus
€CTeCTBEHHO-HAYYHOH H TeXHOJIOIHYeCKOH HanpaBJIeHHOCTEeH

«Touka pocra» B 2022 roay

KpaTtkue npumMepHbie TexHudeckue xapaktepuctuku (PBITO)

HanmenoBanue HanpaBﬂeHm Bazoaaﬂ (o6ﬂ3aTenBHax 4acThb)"

[lndposas nabopartopusi 1o
du3znke (yueHnueckas)

fEﬂ” HHI Kounwu '-leCTBq
CHUS

Ob6ecneunBaeT BbLINOIHEHHE JKCHEPHMEHTOB [0 TeMaM Kypca
¢u3ukn. Komnuekrauus: becnpoBojHON MyJIbTHIaTYMK 110
dusrke ¢ 6-10 BCTpOeHHbIMH JaaTuvkamu: Llupposoit matumk
TEMIIEPATYpbl ¢ AMANIa30HOM W3MEpeHHs He yxke dem oT -20 1o
120C LudpoBoii naTtunk abCOMOTHOrO AaBIEHUS C AHANAa30HOM
u3Mepenus He yxe 4yem ot 0 10 500 klTa JlaTunk marauTHOrO MO
C JInana3soHoM u3MepeHus He yxe yem ot -80 1o 80 mTa JlaTumk
HATIPSKEHU € IMaa3oHaMu W3MEpEeHUs He yxke yeM oT -2 J1o +2B;
ot -5 10 +5B; o1 -10 no +10B; ot -15 5o +15B Jlatuuk TOKa He
yxe yeM oT -1 1o +1A JlaTuuk akcesepoMeTp ¢ rokasartessiM4 He
menee uyem: +2 g; +4 g; +8 g OrnensHble yctpoiictBa: USB
ocum/utorpad He Menee 2 kanana, +/-10 B Akceccyapsr: Kabenn
USB  coepvnutenbHbIH  3apsaHoe  ycTpoHCTBO ¢ kabesem

LT 63.00




2

Ne [ﬁanmeuo@eﬂ  [Eauuuna
Wi loGopyxosanus (PBIIO) paTKue npuMepHble TexHudyeckue xapakrtepuctuku (PBITO) BASTR—

miniUSB USB Anantep Bluetooth 4.1 Low Energy Kouctpykrop
AJs MpoBeAeHHMs IKkcrnepuMeHToB Kparkoe pyKOBOJCTBO 1O
SKCIUlyatauuu — uugposod  nabopatopuu  IIporpammuoe
obecneuenne Metonudeckre pekomeniauuu (40 pabor) Hanuuue
PYCCKOSA3BIMHOrO caiTa noanaep:Kku Hannyne BUseOponKoB.

ObecneuynBaer BbinosiHeHUe 1abOpaTOpHBIX paboT MO XMMHH Ha
ypOKax B OCHOBHOW IIKOJE W [POEKTHO-UCCIIEI0BATENLCKOM
nestensHocTH  ywaumxed.  Kommnexrauus:  becnpoBoaHo#
MYJBTH/IATYUK TIO XHMHUH € 3-Msl BCTPOCHHBIMM JIaTYHKAMHU:
Haruux pH ¢ nquanasonom usMepenus He yxe 4em ot 0 mo 14 pH
JlaTuuK SJIEKTPONIPOBOAUMOCTH C JMana3oHaMu HW3MEepeHHus He
yxe dyem ot 0 g0 200 mkCwm; ot 0 o 2000 mxCwm; ot 0 mo 20000
. Iudposas naGoparopus no | MxCm JlaTyMK TemIiiepaTypbl ¢ JMANa3oHOM M3MEpPEeHHsi HE yke
| xuMHH (ydeHuyeckas) uyeM oT -20 go +140C OtaenbHble AaTyuku: JlaTyuK ONTHYECKOM
' mioTHOCTH 525 uM Axkceccyapsl: Kabenb USB coenunuTenbHbIM
3apsaHoe yctpoiictBo ¢ kabenem miniUSB USB  Apantep
Bluetooth 4.1 Low Energy Kpatkoe pyKOBOACTBO 10
dKcTyaTanuud uudposoi naboparopuu Habop nabopartopHoii
OCHACTKH [lporpammuoe  obecrnieyeHue Meroauyeckue
pexomenaammuu He Mmenee 40 pabor Hanuume pycckosi3biuHOrO
cairta nojiepxku Hainuue BUIEOPOIHKOB.

‘Komdqecmq

T 63.00

ObecneunBaeT BbINOIHEHKE T1abOPaTOPHBIX paboT Ha ypokax 1o
Lndposas nabopatopus 10 GMONOTHH B OCHOBHOI LIKONE M MPOEKTHO-KCCIIEI0BATENLCKOH
Ouosioruu (yuenuyeckas) nestenbHocTH  ywamuxcs.  Kommnekrauus:  becnpoBoaHo#
MYJIBTHIATYUK 110 OMOJIOTMU € 5-10 BCTPOEHHBIMHM JIaTYMKAMM:

[ LT 63.00




HanmeHoBaswe
obopyznosanus (PBI1O)

Kparkue npumepHsbie TexHuueckue xapakrepuctuku (PBITO)

tol

o

2
2

MoY
KOITHp)

(ITpuHTEp,

Jlarunk BraxkHocty ¢ auanazoHom usmepenus 0...100% JlaTumk
OCBEIICHHOCTH C JIMana3soHOM W3MepeHHs He yxke 4yem ot 0 10
180000 nx Jlatuyuk pH ¢ auanazoHom usMeperns ke yxe yem ot 0
no 14 pH Jlatuuk Temnepatypbi ¢ AMANa30HOM H3MEPEHHUS HE yiKe
4eM ot -20 go +140C JlaTuuk TemnepaTypsl OKpYKaroIiei cpe/ibl
C J[JanasoHOM H3MepeHusi He yxke yeM ot -20 go +40C
Axceccyapbl: 3apsanHoe ycrpoicTBo ¢ kabenem miniUSB USB
Apanrep Bluetooth 4.1 Low Energy Kparkoe pykoBOACTBO 110
skcmyaTauuu uudposoii naboparopun Ludposas Bugeokamepa
| C METAJUIMYECKUM LITAaTUBOM, paspewieHue He meHee (0,3 Mnukc
Ilporpammuoe obecrieyenne Meronndeckne pekoMEHIALMU He
menee 30 pabor VYnakoBka Hanudue pycckos3bi4HOrO caita
_TOANCPKKH, HATHINE BUZICOPOJIMKOB.

HanmenoBanue pasjena: "KommnelotepHoe o6opyaosane"

CKanep,

Tun ycrpoiictBa: MuorodyHkimonanbioe ycrpoiicteo (MDVY);
IlBeTtHocT,  neuyats: yepHo-Oenas;  TexHomorus
aneKkTporpaduieckas (naepHasi, CBeTOAMO/IHas ); PopMaT nevaTu:
He meHee A4; Tun cxkaHUpPOBaHUSA: NPOTHIKHBIA/TIIAHILIETHBIN;
BosmoxHoCTs ckanupoBanus B hopmarax: He Menee A4; Criocod
| moaxmoyenus: LAN, Wi-Fi, USB.

moimoB; Pazperenue sxkpana: Full HD, Quad HD wnu Ultra HD;
O61mii 06beM yCTaHOBIEHHON ONepaTHBHOM MaMSTH: HE MeHee §
I'GaiiT; MaxkcumanbHblil  oOUME  [TOAAEPKUBAEMBbIH
OnepaTMBHOM TmamsTH: He Menee 16 ['6aiit; O6vem SSD

®opm-hakTop: HOyTOYK; Pazmep_nuaguaﬂn: He Mmenee 15.6

ﬂE WHHULIA
N . KoJmuecTro
M3MEpEeHUs
feYyarTu:
T 21.00
LT 63.00
o0bem
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HaumeHoBanue

6opynosanus (PBI1O)

Kpatkue npumepHble Texuudeckue xapakrepuctiuku (PBITO)

Enununa
M3MEpEeHUs!

Konnuecrso

_ Hanmenosauue ranpasnenns: "Jlononuurensioe obopynosanue”

HakonuTens: He meHee 240 I'6aiT; becnipoBoanast csizb: Wi-Fi;
KonuuectBo BcTpoeHHbIX B kopryc nopros USB: He Menee 2, u3
KOTOpBIX He MeHee | jonxuo Obith USB Bepcuu He Huke 3.0;
Paspewenne B36-kamepbl, Miinkcens: He meHee 0.3; BeTpoenHsiit
mukpodon; KnaBuatypa ¢ packimaakoil ¥ MapKHpPOBKOM KIaBHII
QWERTY/MLIYKEH; Tloanepska cTaHjiaproB GecnpoBOaHOM
ceasu:  802.11a/b/g/n/ac; TlpousBomurenbHOCTL — TIpolieccopa
(3nauenue nokaszatens «CPU Mark» no Tecty «Laptop& Portable
CPU Perfomance» http://www.cpubenchmark.net/laptop.html): ne
menee 5000 eaunuu; Hanuuve MaHUNyssTOpa MBIIL B
KOMILIEKTEe: Jla; YCTaHOBIEHHAs OllepalMOHHas CHCTEMA C
rpagUUeCcKUM TOJIB30BATENLCKUM  WHTEP(EHCOM, CBEAEHUS O
KOTOPOM BKJIIOYEHBI B €/IMHbIH PEECTP POCCHHCKUX NMPOrpaMM Juis
5JIEKTPOHHBIX  BBIYUCIUTENbHLIX MAIIWH W 0a3 JaHHBIX;
YcTraHoBieHHbIH akeT opUCHOTO NporpaMMHOro obecrnedyeHus.,
COBMECTHMOIO C YCTAHOBJICHHOW ONEPalMOHHOW CHCTEMOI,
CBEJICHUS O KOTOPOM BKJ/IIOYEHbI B €IMHBIH peecTp POCCHUCKHX
POrpamMm JUis 3JIEKTPOHHBIX BBIYUCIUTENbHBIX MallMH U 6a3

JdaHHBIX.

Haumenosanue pasjiena: "KomnbrotepHoe o6opynosatue”

|CI)opM-cl)aKTop: HoyTOyK: Pasmep nmaroHamu: He menee 15.6

aroimoB; Paspemenue sxkpana: Full HD, Quad HD unu Ultra HD;
O6muii 06beM ycTaHOBICHHOH ONlepaTUBHON NaMATH: He MeHee 8
T'6aiiT;  Makcumanbheii  o6muii  noanepikuBaeMbiii  06bem

—

o

61.00




No

Ilo’

!\)

n/m |

HanmenoBanue
obopyaosanus (PBITO)

5

KpaTkue npumepHbie TexHHueckue xapaktepuctuku (PBIIO)

”EuuH;l'ua

M3MepeHus

KonuyecTBo!

onepatMBHOM mnamsaTH: He MeHee 16 [Gaiit; O6vem SSD
HakonuTess: He MeHee 240 I'Gaiit; becnipooanas cBsse: Wi-Fi;
KosnmyecTBo BCTpoeHHBIX B Kopryc noptoB USB: He menee 2, u3
KOTOpbIX He MeHee | nomxkHO O6biTe USB Bepcuu He nuke 3.0;
Pa3spemenue B36-xamepsl, Mnukcens: He meHee (.3; BecrpoenHsii
mukpodon; Kiasuarypa ¢ packiiajikoii ¥ MapKHPOBKOM KJIaBHLI
QWERTY/MLIYKEH; [lomiepxkka cTaHaproB becrnpoBoiHON
ceasu:  802.11a/b/g/n/ac; TlpousBoauTenbHOCTh — Mpoleccopa
(3Hagenue noxasarenst «CPU Mark» no tecty «Laptop& Portable
CPU Perfomance» http://www.cpubenchmark.net/laptop.html): ne
menee 5000 exumnmi; Hanuywe Manunynstopa Mbilib B
KOMIUIEKTE: f1a; YCTaHOBIEHHasi oOnepalMoHHas CHCTeMa C
rpapUyYecKUM TOJb30BATENLCKUM HHTEp(EHCcOM, CBeleHUs O
KOTOPOM BKJIFOYEHBI B €JIMHBIN PEeCTp POCCUUCKUX TTPOrpaMM J1JTst
3JIEKTPOHHBIX  BBIYMCIUTENbHBIX MallMH W 0a3  JaHHBIX;
YcTaHoBICHHBIH nakeT oGUCHOTO MPOrpaMMHOTO obecreyeHus,
COBMECTUMOI0 C YCTAHOBJICHHOW OMNEpallMOHHONW CHCTEMOM,
CBE/IEHUs. O KOTOPOM BKJIFOUEHBI B €/IMHBIH peecTp POCCHHCKHX

O6pazoBarenbubii  Habop
no MeXaHHKe,
MEXaTPOHHKE "

| poboroTexHuke ]

NporpamMM i 3NeKTPOHHBIX BbIYMCIMTENbHBIX MalliH M 6a3

| M@HHBbIX. S -
HaumeHoBanue pasjena: "TexHonornueckas HanpapieHHOCTR"

Habop nomken ObiTh npepnasHayeH JUisi NpOBEAEHHs y4eOHBIX
3aHATHH TO HM3Yy4YEHHIO OCHOB MEXaTPOHUKH W PODOTOTEXHHMKH,
NPAKTUYECKOTO NpUMeHeHHs 6a30BBIX TEMEHTOB 3JIEKTPOHHKH U
|CXEMOTEXHMKHM, a  Takke Haubojiee  pacnpocTpaHeHHOH

LT




HaumenoBanue
obopynosanus (PBIIO)

6

P(pancue [IpUMeEpHbIe TeXHHYeCcKHe Xapaktepuctrku (PBITO)

Eavanna
U3MEpeHHs

KomuuecTBo

5JIEMEHTHOM ©0a3bl ¥ OCHOBHBIX TEXHHYECKHX pelleHHH,
NPUMEHSIEMbIX [IPH  [IPOEKTHPOBAHUU U [IPOTOTUITUPOBAHUM
Pa3iMyHbIX WHKCHEPHBIX, KHOCPHETHUYECKUX W BCTpamBaeMbiX
cucreM. B coctaB Habopa JOJIKHBI BXOAUTH KOMIUIEKTYIOIIME H
ycTpoiicTBa, 00najaloline KOHCTPYKTHBHOM, 3JI€KTPUYECKOM,
annapaTHON W NPOrpaMMHONW COBMECTHMOCTBIO ApYT ¢ apyrom. B
coctap Habopa JI0KeH BXOIUTh KOMIUIEKT KOHCTPYKTHBHBIX
3]IEMEHTOB W3 MeTauia Uit cOOpkM MakeTa MaHWMYJ/ISIHOHHOTO
poboTa U KOMIMJIEKT MEeTANIMYECKUX KOHCTPYKTHBHBIX 2JI€MEHTOB
118 cOopkH MakeTa MobuiibHOro pobora. B cocras Habopa nosmKHbL
BXOJIMTh IPUBOJIA PA3JIMYHOIO THUIA: MOTOPBI ¢ UHTErPUPOBAHHBLIM
MW BHELIHWM JIATYUKOM TIOJOKEHHS — He MeHee 2IlT,
cepBoIpuBoa 601BI0H — He MeHee 411T, CepBONPHUBO/I MaJIbii — He
MeHee 2IIT, NPUBOJ € BO3MOYKHOCTBIO YTIPaBJI€HMs B I1ArOBOM
pexume — He meHee 2mT. B cocraB Habopa J0/KHBI BXOAMTH
3JIEMEHTBI JUIs cOOPKM BaKYyyMHOTO 3axBaTa: BaKyyMHas MPHCOCKa
— He MeHee T, 3JIeKTPOMarHUTHBIH KilanaH — He MeHee |t
BaKyyMHBIH Hacoc — He MmeHee lwT. B cocraB Habopa JiomxHa
BXOJIMTH JJIeMEHTHas ©a3a Juis NMPOTOTUHOMPOBAHMSA: ILiara Jyis
OecriacyHOrO  MPOTOTUMMPOBAHUS,  KOMIUIEKT  TPOBOJIOB
Pa3IMYHOrO THUIMA M JJIMHBI, KOMIUIEKT PE3UCTOPOB, KOMILIEKT
CBETOJIMOJIOB, CEMUCETrMEHTHbLIN MHauKarop, aucnnei HK-tumna,
'KHOIIKM — HE€ MeHee SINT, MOTEHIIMOMETPbl — He MeHee 31T,
MH(QPAKpACHBIK IaTYHK - He MEeHee 31T, YIbTPa3ByKOBOH JIaTYMK -
He MeHee 31UT, JaTYMK TeMIepaTypbl - He MeHee |INT, JaTYMK




. — ! .

Ne [HaumeHoBaHue

n/n_o6opynosauus (PBI1O) |

Kparkue npumepHbie TexHuueckune xapakrepuctuku (PBIT10O)

Ezmuuua

OCBELIEHHOCTH - He MeHee | T, Mmoaystb Bluetooth — e menee 11,
moayns UK-npuemuuka — ve menee | mr, Moaysie UK-riepeatunka
B BH/I€ KHOIIOYHOI'O 1yJibTa YIIPaBJICHUs — | LIT, aKKYMYJISTOp — HE
MeHee |iuT, 3apsiHOE yCTPOMCTBO — He MeHee lmit. B cocras
Habopa JO/DKEH BXOAUTb MYJBTHAATUUK JUIS  WU3MEPEHHS
TEMIIEPATYPhl U BIAXKHOCTH OKpYIKalouleit cpebl — He MeHee | .
MynbsTHIaTYMK JIOJIKEH obnanare BCTPOEHHbBIM
MHKPOKOHTPOJLIEPOM (TaKTOBas 4acToTa - He MeHee 16 MI'u, muua
JdaHHbIX — He Menee 8 KbaiiT), nnrepdeiicamu s nojAKmovYeHus K
BHELITHUM YCTPOHCTBaM: [IM(PPOBBIC ¥ aHAIOrOBbIE MOPTHI, |-wire
TTL, passem Tuna RJ. B cocraB HaGopa H0DKEH BXOJUTH
KOMIIJIEKT ~ YHMBEpPCANbHbIX  BBIYUCIUTETBHBIX  MOJYJIEH,
npeAcTaBIAomuX coboi 6a3oByro nuiary, niarty paciiMpeHus Juis
CETEBOI0 B3aWMOJICHCTBUS W IUIATY TOAKJIIOUEHHS CHIIOBOM
Harpy3ku. Bxopsiime B KOMIINIEKT yCTpOHCTBA J0MKHBL 001a1aTh
O/IHOBPEMEHHOM KOHCTPYKTUBHOM, 3NIeKTPUYECKOM, annapaTHoil u
MPOrpaMMHON COBMECTUMOCTBIO Jpyr ¢ Japyrom. basosas nara
YHUBEPCAIBHOTO BBIYUCIIUTEILHOIO MOy ISt JOJKHA
npeacTaBiasTh cobOH NporpaMMUpPyeMBlii KOHTpOJIJiEp B cpele
Arduino IDE unu ananoruuisix cBoGOJHO pacmpoCTpaHIEMbIX
cpenax  paspaborku. ba3zoBas mnnara jomkHa  obiazath
BCTPOEHHLIMU WHTepheicaMu Ui MOAKITIOYEHUs LIM(POBBIX M
| @aHAJIOrOBBIX YCTPOMCTB, BCTPOEHHBIMM uHTephelicamu USB,
UART, 12C, SPI, 1l-wire TTL, Bluectooth, WiFi. Ilnara
pacuIMpeHHus 0/KHa obecTieynBaTh BOIMOKHOCTD MOIKIIOYEHNS

H3MepeHus

KonuuectTBo

]




Ne |Haumenosamwe
n/nobopynosanus (PBIIO)

Kpatkue npumMepHbie TexHu4ecKue Xapaktepuctuku (PBITIO)

Ejiunuua
U3MepeHuUs

KonuyecTso

YHHBEPCaJIbHOTO BBIYUCITMTEIBHOIO MOJIYNIS K CETH MOCPEACTBOM
unrepdeiica Ethernet. Ilnara pacumpenus noskaa obnagats
NopTamy  BBOJAA-BBIBOJAA /Ul [OAKIOYEHUS UMQPOBBIX W
aHanoroBelx yCTpo#cTB, wuHTepdeiic SPl W  BO3ZMOXHOCTHIO
NOAKINIOYEHHs BHELIHEeH kapTel nmamsaTh. [lnata pacmmpenus s
MONAKJIIOYEHUST  CWJIOBOW  Harpy3ku JloJkHa ofecrieyuBarhb
BO3MOMKHOCTb  NPAMOIO  NOJIKIIOYEHMs] BHEIIHeH CHJIOBOM
Harpy3Ku, a TakKe peryjJupyeMol Harpy3ku nocpeactsomM PWM
uHrepdeiica. B cocraB  Habopa  JOJKeH BXO/JUTh
NporpaMMHpyeMbIi KOHTpoJLIep, 0OecneynBalonuii BO3MOKHOCTD
OCYUICCTBIIATL pa3paboOTKy NpPOrpaMMHOI0 KOJAa, MCHONb3Ys
MHCTpyMeHTapui cpep paspabotku Arduino IDE u Mongoose OS
17 A3BIKOB MPOrpaMMHPOBAH K C\CHE; JavaSecript.
[IporpammupyeMelii KOHTpoIIep JoikeH ofiiaaath mopraMu s
NOJIKNII0YeHHs LHPPOBBIX M AHAJIOTOBBIX YCTPOHCTB, BCTPOEHHBIMH
NPOrpaMMUPYEMbIMH  KHOIIKAMU U 3JIEKTPOMEXAHUYECKUMH
MOAYJISAMH JUISs OPraHW3aliii CHCTEMBI PYYHOIO YIpaBlICHHS,
BCTPOEHHBIMM  NPOTPAMMHMPYEMbIMH  CBETOJHOJAMH IS
MHMKalMK  paboyero pexuma, BCTPOCHHbIMH HHTephencamu
USB, USART, 12C, SPI, I-wire TTL, ISP, Ethernet, Bluetooth,
WiFi. B cocraB Habopa [0/KeH BXOAWTH MOJLYJIb TEXHHUYECKOIO
3peHus , PeCTaBNAIONIMI COO0H BEIYUCITUTEIBHOE YCTPOHCTBO CO
BCTPOEHHBIM MHUKPOIIPOLIECCOPOM (KOJI-BO si/iep - He MeHee 41T,
yactoTa sapa He Menee 1.2 I'T'u, o6vem O3V - He menee 512M86,

00beM BCTpoeHHOW namsTH - He MeHee 8I'6), WHTErpHpOBaHHOM |
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No
n/m

auMeHOBaHHe
obopynosanus (PBIT1O)

Kparkue npumepHble Texuuueckne xapakrepuctuku (PBITO)

Ennuauia
M3MEepEeHMUsI

KonnuecTBO

KaMmepoi (MakcHManbHOE paszpelueHue BU/ICOTIOTOKA,
nepesasaemoro no uurepdeicy USB - ne menee 2592x1944 en.) u
ONTUYECKOH cucTeMOr. MOIyib TEXHUUYCCKOIO 3PEHHUs JIOJIKEH
0611a/1aTb COBMECTUMOCTBIO C Pa3NMYHbIMH MPOrPaAMMHUPYEMbIMH
KOHTpoJiepamMu ¢ nomoluipto uutepdeiicos - 1-wire TTL, UART,
12C, SPI, Ethernet. Moaynb TEXHHYECKOTO 3peHHUsI JIOJIKEH
obecrieunBaTh BBITIOJIHEHUE BCEX U3MEPEHWH M  BBIYMCICHUM
MOCPECTBOM COOCTBEHHbBIX BbIYUCITHTEBHBIX BO3MOKHOCTEH
BCTPOEHHOI0 MUKpoipoleccopa. Mozysib TEXHHYECKOIrO 3peHus
Jo/keH  obnagath  BO3MOMKHOCTBIO  KOMMYHMKAIUH €
AQHAJIOTUYHBIMH  MOAYJISIMM  TTOCPEACTBOM IUMHbI Ha 0Oaze
oc/eI0BaTeIbHOr0 uHTepdeiica ¢ Lenblo AalbHellIel nepeaadu
pe3yibTaToB W3MEPEHHUM TIpyIMbl MOJylell Ha yhpasisiollee
BBIYUCIIUTENBHOE YCTPONCTBO, TOJKIIOYEHHOE K JaHHOW LIMHE.
Mogyiib TEXHHUYECKOro 3peHus JOIKeH obecreunBaTh HAaCTPOUKH
pexuMoB paboThel - HACTPOWKY HKcnosuimu, Oaitanca 6eioro,
LBETOPA3HOCTHBIX COCTABISAIOIINX, TMIOIIaAU OOHaApyKHUBaeMO
obnact u30OpaxkeHus, OKpyrinocT obOHapyKuBaeMou obsiacTu
u3obpaxeHus,  mnojokeHwe  oOHapyKuBaeMblX  obnactei
OTHOCHTEJIBHO JIpYI' Apyra, MalMHHOEe obyueHHWe [apaMeTpoB

| HEHpOHHBIX ceTedl s obHapykeHus o0O0bekToB, (opMy u

3aKOJIMPOBaHHbIE 3Ha4YeHHWs OOHapyKHBaeMbiX MapKepoB THIA
Aruco, pa3mepbl 0OHapyKUBaCMbIX OKPYXKHOCTEH, KBaJpaToOB M
TPEYIOIbHUKOB,  [1ApaMETPOB  KOHTPAaCTHOCTH,  pPa3MepoB,

| KPMBH3HBI M 110JIOXKEHUS! pacro3HaBaeMblX TuHuid. Habop nosmken




No
n/m

HaumenoBanue
obopynosanus (PBI1O)

10

‘Kpan(ne [IpUMEpHbIE TeXHHYeCKHe xapakTepucTuku (PBIIO)

Enununa
M3MEPEHHs

KoJinyecTBo

12
2

ObpazoBarenbHbIi

610uHOTO
’ MpoOrpaMMUPOBaHUS
KOMTIJIEKTOM JaTYHKOB

KOHCTPYKTOP JUIsi IIPAKTHKH

C

obecneuuBaTh BO3MOXKHOCTb pazpabOTKM MOZENd MOOUILHOIO
pobora,  ympasnsemodi B FPV-pexume  mocpejicTBom
nporpaMMHOro obecnevdeHus Uisi NEPCOHAIBHOIO KOMITBIOTEPA M
MobuinbHbIX  ycTpoders Ha Gaze OC  Android wnmu  10S,
obecreyuBaloiero  BO3MOXHOCTb  YNpaBleHUS  MOOWIIBHBIM
pobOTOM ¥ BCTPOECHHBIM  MaHMUIMYJISTOPOM  HOCPEACTBOM
rpaguyeckoro uutepdeiica, Biovaomm B cebs Habop KHOIOK U
nepexJjroyarenei, HKOUCTHK, 00nacTb Uis 0TOOpaKKeHusi BHIEO.
HaGop pomxen obecnedyuBarbh BO3MOXKHOCTb M3YYEHHsi OCHOB
pa3paboOTKH  MPOrpaMMHbIX M amfapaTHbIX  KOMILIEKCOB
WHIKEHEPHBIX cHcTeM, pemeHui B chepe "HHTepHer Belei”, a
TaKxke pelieHuid B obnacty poOOTOTEXHUKH, WCKYCCTBEHHOTO
HHTEJJIeKTa ¥ MalluHHOro obyvenus. B coctas nabopa jposmkHO
BXO/IUTh Mocobue 10 M3YyYEHUI0O OCHOB 9JIEKTPOHHUKU H
CXEMOTEXHUKH, pemenui B chepe "Murepner Beuleit", pazpaborku
¥ TPOTOTHITMPOBaHUIO Mojzenell poboros. B cocra nabopa
JIOJIZKHO BXOIUTh 10COOUE 110 U3YyUEHHIO OCHOB pa3pabOTKu CHCTEM
| TEXHUYECKOI0 3pEHHs M 3JIEMEHTOB HCKYCCTBEHHOIO MHTEILIEKTa.

' Pobortorexuuueckuit Habop npejHa3HaueH Ui W3yYeHHs OCHOB
po6OTOTEXHUKH, AeTanei, y310B U MEXaHW3MOB, HEOOXOIAMBIX
JUis  co3laHus  pobOTOTeXHWuYeckux  yctpoiictB.  HaGop
npejacraBiser cobOi  KOMIUIEKT CTPYKTYPHBIX —3JIEMEHTOB,
COEIMHUTETbHBIX 3]IEMEHTOB u 3IEKTPOTEXHUYECKHUX
KoMnoHeHToB. Habop no3Bosisier NpoBOIWTH IKCHEPUMEHTHI 110

npesMety u3nka, CO3ABATHL W NPOTPAMMHMPOBATH cOGMpaeMbie

LT

61.00




Ne |[Haumenosanue
n/n obopynosanus (PBIIO)

11

Kparkue npumephbie Texunueckue xapakrepuctuxu (PBITO)

Euﬁﬁuua '
HU3MEpeHUs

KonwnuecTso

MOJIENIM, W3 KOMIOHEHTOB, BXOJASIIMX B €ro cocras, paboudue
MOJIENH MOOMIBLHBIX W CTALlMOHAPHBIX POOOTOTEXHUYECKHX
YCTPOMCTB C aBTOMATH3UPOBAHHBIM YITPABICHUEM, B TOM YHCJIE€ Ha
KOJIECHOM M TYCEHMYHOM XOJy, a TaKKe KOHCTPYKLHH,
OCHOBAaHHBIX Ha WCINOJB30BAaHUM Pa3IMUHBIX BMJIOB Iepeaad (B
TOM 4YMClle 4YepBsiuHbIX M 3y064aTbix) a Takke pbIYaros.
Berpoennble  GecnipoBojnbie  cereBbie  pewieHuss (Wi-Fi
Bluetooth), Bo3MOHOCTE MHTErpaimu ¢ GeciaTHBIM 0061auHbIM
[10, o6ecneuuparor BO3MOKHOCTb TNPAKTHYECKOIO W3y4eHUs!
TEXHOJOTMH MHTEpHETa Belled M OCHOB HMCKYCCTBEHHOI'O
uHTeiekTa.  OOecneunBaercs  BO3MOXKHOCTh — OObEIMHEHMUs
HECKOJIbKUX poO0TOB, cOOpaHHBIX M3 NOA0OHBIX HAGOPOB, B
Tpynmel ¢ ceTeBbiM  B3ammojekctBueM. [lpeaycmorpena
OIILIMOHAJIbHAS BO3MOXHOCTH PACHIMPEHUS JIONMOJIHUTEIbHBIMU
KOMIIOHEHTaMH (HE BXOASLIMMY B CTAH/AAPTHYIO KOMITJICKTALIMIO),
NO3BOJIAIOMIMMH U3Y4aTh TEXHUYECKOE 3PEHHE U MPOMBILLICHHYIO
pobororexuuky. [Tpesycmorpena BO3MOKHOCTL paboTsl Habopa ¢
JOTIOJIHUTE/IBHBIME - 001a4HBIMK  cepBucamu. [lpeaycmoTpensi
| MUHMUMYM JIBa MTPOrpaMMHUPYEMbIX KOHTPOJLIEpPa B MMIACTHKOBBIX
KOpPITycax, NO3BOJISIOLIMX OJHOBPEMEHHO CO3/laBaTh 2 BapuaHTa
poOOTOB pa3iiMYHOrO Ha3HA4eHWsl, MMEIONIMX BO3MOKHOCTH
paboTbl Kak B TOTOKOBOM pEXHMe, TaKk HM aBTOHOMHO;
IO3BOJIAIOLIMX  peanu3oBaTh OOyYeHHE ITPOrpaMMHUPOBAHUIO B
HECKOJIBKMX cpelax pa3paboTKM Ha pasiuyHBIX s3bIKax (K

| mpumepy, B cpenax Mblock, Arduino IDE, wa sissikax Scratch, C, |
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Ne |[Haumenopauue
n/n_|obopynosanus (PBI1O)
‘ :

Euuuna B
& OJIHYECTBO

ll(paTKue npuMepHbIe TexHUuYeckue xapakrepuctuku (PBIT1O)
WU3MEpEeHUs

AR - S

Python, micro Python). Kak MHHMMYM O/IWH U3 KOHTPOJUIEPOB
MMeeT BCTPOEHHYIO OMEpalMoOHHYI0 cucTeMy, BcTpoeHHble Wi-Fi
u Bluctooth, nopr A NOAKIOYEHKs MOCJEI0BATEIbHO
COE/IMHAEMBIX BHEILHHUX YCTPOHCTB (He MeHee 20 0/IHOBpeMEeHHO
MOAKIIFOYaeMbiX  ycTpoicTB). Kak MHHUMYM  OJMH M3
KOHTPOJIJIEPOB MMEET BO3MOXHOCTH OJHOBPEMEHHOW 3amucH He
MeHee 8 mporpamMM, ¢ BO3MOJKHOCTBIO TIEPEKIIIOYEHHUS MENXITY
HumMu. Kak MuUHUMYM OJMH M3  KOHTPOJUIEPOB  MMeEET
nonHouseTHbId nucruieit (IPS), no3Bonsionyii BEIBOAUTD JaHHbIS
C JAaTYUKOB B BuAe Tabnuu u rpadWkoB, a TaKkKe CO3/1aBaTh
BCTPOEHHBIE B KOHTPOJUIEp BUACOUTpbl. KonuuecTBo ceHcopoB u
WCIOJTHUTENbHBIX ~ YCTPOMCTB, BCTPOEHHBLIX B  OAWH W3
KOHTPOJLIEPOB, - He MeHee 10 mT. Obuiee KOJUYECTBO 2JIEMEHTOB
8 Habope He meHee 400 IT., B TOM YKC/Ie NOAKII0YaeMble MOIYJIN:
- Bluetooth moayb, - 1BOWHON AaTUYMK JTUHUM, - YIBTPA3BYKOBO#M

JaTYUK pacCTOSHUS, - JaTyuK LBeTa, - JaTYMK KacaHusd
’ 5JIEKTPOMEXaHUUECKHi, - IR MoJylib, - MOTOP NOCTOSIHHOI'O TOKa

‘ C peIyKTOpoM — He MeHee 2 IIUT., - CEepPBONPHUBOJ, - MYJbT
’ auctaHumonHoro  ynpasienusi [R. HabGop nomken OwITh
YKOMIUIEKTOBAH aKKyMyJnsTOpHbIMU Oatapesmu. [Iporpammuoe

| obecrieueHue, UCTIONIb3yeMoe  JUis  TIPOrpaMMHPOBaHMs
’ cobupaeMbIx poOOTOTEXHUUYECKUX MOJIeNIel B YCTPOMCTB, JA0IKHO
| " J ObITh 10CTYNHO Juig 6ecnnaTHOro ckauuBaHus U3 cetw MHTepHer

| M NOCIE/lyoero MCMob30BaHHs. |
13 L . Haumenosanue pasnena: "EcTecTBeHHOHayqHas HANPaBAEHHOCTE"
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HaumeHoBanye
obopynosanus (PBIIO)

L((pancue NpUMEpHBIE TeXHUYeckue xapakrepuctuku (PBITO)

EauHuna
U3MEpEeHuUsl

-
OJIMYECTBO|

3.1

I{udposas naboparopus 1o
IKOJIOTHH

ObecneunBaer  npoBejeHHe  y4eOHOrO  3KOJOrMYECKOIrO
MOHMTOPDUMHIA  WHCTPYMEHTAlbHbIMM  MeTogamd.  HaGop
IpUMEHsIeTCS [PU  U3YYEHUM DKOJOTUM, OMOJIOIMH, XHUMHH,
reorpaQuu M MPUPOAOBEACHUS, a TaKKe /Ul WHIMBHUAYATbHBIX
WCCJIEIOBAHUS U TPOEKTHOH JIeSITEeNbHOCTH  LIKOJIBLHUKOB.
Kommnnekranus: becnpoBoaHoi MYJIbTHAATYHK no
IKOJIOTHYECKOMY MOHUTOPHUHTY C 8-10 BCTPOECHHBIMM JIaTYMKAMM
Hatuuk HutpaT-uoHOB Jlatuuk Xinopua-uonoB Jlaruuk pH c
Juana3soHoM u3MepeHusi He yxe yem or 0 go 14 pH Jlatumk
BIQKHOCTH ¢ JauarnaszoHoMm u3Mmepenus 0...100% Jlatumk
OCBEUIEHHOCTH C JIHana3oHOM W3MepeHHs He yxke yeM oT 0 Jo
180000 nx JlaTuuk TemriepaTypbl ¢ JAWAa30HOM M3MEPEHHs He
yxke yem ot -20 po +140C JlaTuuk 31€KTPONPOBOAUMOCTH C
JAunana3zoHamu usMepenus He yxe yem ot 0 go 200 mxCwm; ot 0 10
2000 mxCwm; or 0 go 20000 mkCwm Jlatyuk Temmeparyphbi
OKpYKalolIeH cpe/ibl ¢ JUana3oHoM W3MepeHUs He YXKe YeM OT -
20 go +50C OtpenpHble DaTYUKH U MYJIbTHIATYMKH: JlaTyMk
3ByKa ¢ (DyHKLUEH MHTerpupoBaHMUs C JMANa30HOM W3MepeHHs
yacToT He MeHee yem OT S50 I'm go 8 kI'i; /latyuk BiaxkHOCTH
MOYBBI C IMANa30HOM H3MepeHust He yxe yeM ot 0 1o 50% Jlatuuk
OKMCH YTJIepojia C JIMana3oHoOM H3MepeHHus He yxke 4yeMm ot 0 J1o
1000 ppm. MynbTiaTUMK ONTHYECKOH TIOTHOCTH W MYTHOCTH
CO BCTPOECHHBIMM JaTyMKaMu: JIaTYMK ONTUYECKOW IIOTHOCTH
470 um ¢ iuanazonom uamepenusi ot 0 10 2 D Jlaryuk onTHueckoi

| TIIOTHOCTH 525 HM ¢ auana3zoHoM uimepenus ot 0 1o 2 D Jlatyuk

IIT

]

61.00
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konnqecrm

No auMEHOBaHHe Enununa
w/n_loGopyaosanus (PBITO) Kpatkue npumepHble TexHuueckue xapakrepuctuku (PBITO) RAp——

ONMTHYECKOM TIOTHOCTH 630 HM ¢ nana3oHoM u3Mepenus ot 0 10
2 D JIaTuMK MYTHOCTH PacTBOPOB C JMaIia30HOM H3MepeHus ot ()
no 200 NTU Axkceccyapbi: KaGesnb USB coeaunutensHbiii (2 wT.)
3apsjiHoe ycrpoiictBo ¢ kabenrem miniUSB USB  Apantep
Bluetooth 4.1 LLow Energy CrepikeHb [Uisi 3aKpeTIeHHs JaTYUKOB
B mitatuBe KpaTkoe pyKOBOJCTBO [0 IKCIUTyaTallMu LH(BPOBOI
naboparopuu Ilporpammuoe obecnedyenne Metoauueckue
pexomenaaumu He MenHee 20 pabdor VYnakoBka Hanuuue
| PYCCKOSA3BIYHOIO CaiTa 110UIEPKKH, HaJINUHe BHICOPOIIHKOB.
ObecnieunBaer npoBeieHHne ucclea0BaHMs no
a (yHKIIHOHMPOBAHHIO YeJI0BeYeCKOro opranuimMa. Kommekranums:
becripoBosiHoii  MynbTHIATUMK 1O GU3HOIOrMM ¢ 5-10
’ BCTPOGHHBIMHM JAaTuukaMu: JlaTyuK apTepHalbHOrO /aBlICHHS
| (0...250 MM pr. c1.) JlaTunk mynbca ¢ AMana3’oHOM U3MEPEHUsl He |
yxe ueM or 30 no 200 yju/muH JlaTyMk TeMmeparypsl Tena ¢
JIAAra3soHoOM M3MepeHHs He yxe yeM oT +25 po +40C Jlatumk
9acTOTHI JIbIXaHUs C JUMana3oHOM U3MepeHHs He yxke 4yeM ot 0 10
100 muxsio/MuH JlaTank ycKOpeHus ¢ nokasarensmu +2 g; +4 g;
+8 g Orpensuble yctpoictBa: [latunk DKIT ¢ auanazoHom
n3Mepenus He yxe yeM ot -300 g0 +300 MB) JlaTunk cumomep ¢
JMarna3’oHoM usMepenus He yxke dem or 0 mo 40 H Jlatumk
OCBEIIIEHHOCTH C JMala3oHOM HM3MepeHus: He yxke deM ot 0 10
180000 nx Axceccyapei: Kabens USB  coeauHuTe/IbHbIN
3apsanoe yctpoiicTBo ¢ kaberem miniUSB USB  Apantep
Bluetooth 4.1 Low [Energy KpaTtkoe pyKOBOACTBO M0

[Tudposas naboparopusi 1o
3.2. | duzronoruu (1poduibHbIM
YPOBEHB )

T 61.00
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Ne  |HawmeHoBanue
n/n |jo6opynosanus (PBI1O)

Kparkue npumepHbie Texuuyeckue xapakrepuctuku (PBI10)

SKCIuIyarauud  nudpoBod  naboparopuu  [lporpammuoe
obecneyenre Meroiuueckue pekoMeHjaumu He menee 20 pabort
Hanuuue pyccxombmnoro caita nomiepxkn  Hanuuwme
BU/IEOPOJIUKOB. " -

Indposas naboparopus 1o
¢usmke (yuenuyeckas)

|
p .

XHUMUH (yYeHHYecKas )

b A lebpoaaﬂ naboparopus 1o
- il §

O6ecneunBaeT BHITIOJHEHWE 3Kcnepnmemoa o Temam Kypca
busuku. Komriexkrtauus: becnpoBOAHONH MyJIbTHAATYHK 110
¢usmke ¢ 6-10 BcTpoeHHBIMM AarTdukamu: LludpoBoit maTumk
TEMIIEpPaTypbl ¢ AHANa30HOM U3MepeHus He yke udem ot -20 10
120C Ludposoii paTunK abCOMOTHOTO JABICHHS C HANa30HOM
u3MepeHus He yxxe yeM ot 0 1o 500 kI la JIlaTauk MarHuTHOTO MOJs
C Mara3soHoM u3MepeHus He yxe yem oT -80 j1o 80 MmTa JlaTumxk
HANpPsUKEHUsl ¢ JuUara3oHaMy U3MepeHMs He yiKe 4eM oT -2 JI0
+2B; ot -5 go +5B; o1 -10 10 +10B; o1 -15 1o +15B Jlatuuk Toka
He yxe 4eM oT -1 1o +1A Jlaryuk akcenepoMerp ¢ nokaszaresisiMu
He mMeHee yem: +2 g; +4 g; +8 ¢ Otnenbubie ycrpoiictsa: USB
ocumiiorpad He meHee 2 kanana, +/-10 B Akceccyapsi: Kabenn
USB  coepmnutensublit  3apsHoe ycTpoiicTBO ¢ kabenem
miniUSB USB Ananrtep Bluetooth 4.1 Low Energy Konerpykrop
IS TIpoBejieHUs dKcrnepuMeHToB KpaTkoe pyKOBOACTBO 110
skennyatauum  uuMdposoit  nmaboparopun  Ilporpammuoe
obecneuvenne Meroauueckue pexomenaaumn (40 pabor) Hannuue
|_PYCCKOSI3bIYHOTO caiita nouiepxkn Hannuve BMaIeOpOMKOB.
O6ecnevnBaer BoiMmojHeHUe 1abOPATOPHLIX paboT M0 XUMUU HA
YPOKax B OCHOBHOH IIKOJE W MPOEKTHO-UCCIIEN0BATENLCKON

AestebHOCTH  yyaiunxcs.  Kommnekranms:  becnpoBojHoi

Eauruua OJIM4ECTBO
M3MEepeHuUst -
T 61.00
LT 61.00
|




No

n/n_lobopynosanusi (PBITO)

.lﬁaHMCHOBaH He
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Kpatkue npuMepHbie TexHU4eckue xapakrepuctuku (PBITO)

[Tudposas mnaboparopusi 1o
Ouostoruu (yueHndeckas)

MYJIbTHAATYHK [0 XUMHH C 3-MsS BCTPOECHHBIMH JIaTYHKaAMMU:
Jlatuuk pH ¢ auanaszonom usmepenus He yxe yem ot 0 jgo 14 pH
JIaT4MK SJEKTPONpPOBOAMMOCTH C JAMAana3’OHaMW HM3MEpPEHMs He
yxke yeM o1 0 1o 200 mxCwm; ot 0 o 2000 MxCwm; ot 0 mo 20000
MkCM JlaTuuk TemnepaTypbl ¢ JMAna3OHOM H3MEpPEHHUS He yiKe
gyem ot -20 go +140C OrnenbHbie jatyuku: JIaT4UK ONTHYECKOM
ruoTHocTH 525 HM Akceccyapel: Kabens USB coenunuTenbHbIN
3apaanoe ycrpoiictBo ¢ kabenem miniUSB USB  Apanrep
Bluetooth 4.1 Low Energy Kparkoe pykoBoacTBO 10
skcnayatauun umMdporoit maboparopun Habop naboparopuoii
ocHactku  llporpammuoe  obecneuenue — Meroauueckue
pexoMenjaiuu He Menee 40 pabor Hammuue pycckosi3biHHOTO
caiita nojyiepKku Hanuuue BHAEOPOIHKOB.

ObecneunBaer BRIMOJHEHHE 1abOpaTOpHBIX paboT HA ypoKax ro
OMOJIOTUM B OCHOBHOM 11KOJIE W [POEKTHO-UCCIIC0BATEILCKOM
JaesitenbHOCTH  ydwammuxcs.  Komnaekramus:  becnpoBoaHoit
MYyJTbTUAATYUK MO OMONIOrUU € 5-10 BCTPOEHHBIMH JIaTYWKAMU:
JlaTuuk BiaKHOCTH ¢ auanazoHoM uzMmepenus 0...100% Jlatunk
OCBEILEHHOCTH C JMara3oHOM H3MepeHus He yxke dem ot 0 s10
180000 nx Jlatyuk pH ¢ nnanazoHom usMepeHus He yxe yem ot ()
A0 14 pH JlaTuuk TemnepaTypbl ¢ IMANA30HOM U3MEPEHUs He yKe
yem o7 -20 10 +140C JlaTuuk TemMnepaTypbl OKpyKarolel cpeibl
C JlMana3oHoOM H3MepeHuss He yxke uyeM oT -20 go +40C
Axkceccyapsl: 3apsaHoe ycTpoicTBo ¢ kabesem miniUSB USB
Apnantep Bluetooth 4.1 Low Energy Kparkoe pykoBoACTBO 110

Enununa

v Konuuyecto
M3MEpEeHUst | )
| T 61.00
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Elanmeﬁoaauue
obopynosanus (PBITO)

Kpatkue nmpumepHbie TexHu4eckue xapakrepuctuku (PBI10)

Eavanna
U3MEpeHUst

KosnuuecTno

skcryatanuu uudpopoit naboparopun Lludposas sugeokamepa
C METaJIJIMYECKUM IITAaTUBOM, pa3pemieHue He MeHee (0,3 Mnukc
ITporpammuoe obecriedenre MeToguuecKue pekOMEH/Ialuu He
menee 30 pabor YmnakoBka Hanuuuie pycCKOsI3bIYHOTO caWTa
TTO//IEPIKKHU, HAIIMIHE BHJICOPOITUKOB."

HaumeHnosanue Hanpasnenus: "basopas (06s3aTenbHas 4acTh) (MAJTOKOMILIEKTHAS MIKoa)"

190 A

Hammenopanue

[lupopas nabopaTopus no

OVZETIING (yueHuueckas)

(MaJIOKOMIJIEKTHAS 11KOJIa)

pasaena: "EcrecTBeHHOHayYHas HANPABIEHHOCTH (MAJIOKOMILIIEKTHAS KOJa)"

ObecneynBaeT BBINOJHEHUE 3KCIIEPUMEHTOB MO TeMaM Kypca
¢usuku. Kommnekrauus: becnpoBojHOH MyIbTHAATYMK MO
qu3nke ¢ 6-10 BerpoeHHbIMHM JarTuukamu: [{udposod aarumk
TEMIIEPATYphi C JMHANa30HOM U3MEpEeHHs He yxke 4yeM oT -20 10
120C LlugpoBoii jlaTunk abCONOTHOTO AaBIEHUs C AUMAa30HOM
n3MepeHns He yxe yeM ot 0 10 500 kIla Jlatunk MaruuTHOrO 1oss
C Mana3zoHoM u3MepeHus: He yxe ueM ot -80 no 80 mTa [laTunk
HalpsHKEHUA ¢ AUarna3oHaMM W3MEpPeHMs HE yKe 49eM OT -2 110
+2B; ot -5 10 +5B: or-10 1o +10B; ot -15 1o +15B JlaTuuk Toka
He yiKe yeM oT -1 10 +1A JlaTyrk akcenepoMeTp ¢ roKasaresiMu
He MeHee yeMm: £2 g; +4 o: +8 ¢ OTtnensHblie ycrpoiictea: USB
ocumiiorpad He menee 2 kanana, +/-10 B Akceccyapsi: Ka6Gens
. USB  coenunurtensHsiit  3apsagHoe ycTpoiicTBo ¢ kabGesnem
miniUSB USB Anantep Bluetooth 4.1 Low Energy Konctpykrop
JUIS  1poBe/ieHus dKcnepuMeHTOB KpaTkoe pykoBOJCTBO 110
sKkcnuyaTauMu  uudposod  naboparopun  [IporpammHoe
obecneyenne Meroauueckue pekomen/taiuu (40 pabor) Hanuume
PYCCKOSI3bIYHOTO caiTa nojaaepxku Hanuue Buieopoinkos.

T

80.00
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HaumeHoBaHHE
obopyioBanns (PBI1O)

paTKkue npuMepHble TexHuueckue xapaktepuctuku (PBITO)

Enunuiia
U3MEpEeHUS

OJIMYCCTBO

ol

1.3

[Tudpposas naboparopus no
XUMUH (yyeHrueckas)

Ob6ecneunBaer BITIONHEHHE JAOOPATOPHBIX PabOT 1O XUMHMHK Ha
YPOKax B OCHOBHOH MIKOJE M ITPOEKTHO-KCCIIEeN0BaTElLCKON
AesrenbHocTH  ydamuxces.  Komnmekrauusi:  becnposoHoi
MyJbTHJATYHK [0 XHUMHH C 3-Msi BCTPOEHHBIMHM JaTYWKAMM:
Haruuk pH ¢ ananazonom usmepenus He yxe yem ot 0 o 14 pH
JlaTuuk 31€KTPONPOBOJAWMOCTH C JMalla30HaAMU H3MEPEHHUS He
yxe yeM ot 0 go 200 MmxCwm; ot 0 10 2000 MxCwm; ot 0 mo 20000
MKCM JlaTynk Temneparypbl ¢ AMANa30HOM H3MEPEHUS HE YiKe
yeM oT -20 a0 +140C OraenbHble natyrku: Jlatyuk onTuueckoi
naoTHocTH 525 AM Akceccyapsl: Kabens USB coepunuTensublit
3apsanoe yctpoidcTBo ¢ kabenem miniUSB USB  Apantep
Bluetooth 4.1 Low Energy Kparkoe pykoBOJCTBO 110
3KcrTyataiuu nudposoit naboparopuu HabGop saboparopHoii
ocHactku  [lporpammuoe  ofecrieyenne — MeToauyeckue
pekomenjauuu He MeHee 40 pabor Hamuuue pycckos3el4HOTrO
caifTa nojyiepkku Hanmuue Buieopoukos.

Lludposas nadboparopusi no
Ouonoruu (yueHuueckas)

mT

80.00

ObecneynBaeT BBITNONHEHHE J1a0OPATOPHLIX PaboT HA ypoKax mo
OHOJIOTUK B OCHOBHOM 1IKOJIE U TTPOEKTHO-KUCCIIEN0BATEILCKOM
AestenpHocTH  yyammxcs.  Kommnekrauusi:  becnipoBojHob
MYJIbTHAATYMK [0 OGMONOTHMU C 5-10 BCTPOCHHBLIMH JaTYHKAMM:
Haruuk Biaxsoctn ¢ auanasonom uaMepenus 0...100% Jlatuuk
OCBEINEHHOCTH C JIMana3oHOM H3MepeHus He yxe deM oT 0 1o
180000 nk Jlaruuk pH ¢ inanazonoM u3mMepeHus He yxe yem ot
1o 14 pHl Jlatuuk Temnepatypbi ¢ JMalia30HOM W3MEPEHHs HE yKe
ueM o1 -20 0 +140C JlaTumnk TemnepaTypsl OKpyKarolei cpejibl

T

80.00
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No
/1

HanmenoBanue
obopynosanus (PBIIO)

Kparkue npumepHsie TexHuueckue xapaktepuctuku (PBI1O)

Enunuiia
H3MEepeHus

KonunyectBo

!J
!J

C JManasoHOM u3MepeHus He yxke 4yem ot -20 mo +40C
Axceccyapsl: 3apsaHoe ycTpoicTBO ¢ kabejem miniUSB USB
Anantep Bluetooth 4.1 Low Energy Kpartkoe pykoBoAacTBO 10
skcryatauun widposoii maboparopuu Ludposas Bugeokamepa
C METaJJIMYECKUM IITAaTHBOM, pa3peunieHue He Menee 0,3 Mnwukc
Ilporpammuoe obecrieuenne MeToiM4ecKHe PEKOMEHAIIMMA HE
mernee 30 pabor YnakoBka Hanuume pycckoszbiuHOro caiita
MO AEPIKKHY, HAJIMYHE BU/ICOPOJIMKOB.

Hawnmenoanue paszena: "KommeiotepHoe 060pyioBaHie (MaJOKOMIUIEKTHAS IKoJa)"

MOy
KOIUP)

(mpuHTEp, CKaHep,

Tun ycrpoiictea: Muorodynkuunonanstoe yerpoiictso (MOY);
[lBerHocTh meyarh: 4depHo-Oenasi; TexHomorus  neyaTw:
siekTporpaduueckas  (nasepHasi, cBeroauoaHas), ®opmar
neyaTu: He MeHee A4; Tun CKaHUPOBAHUS:
NpOTSXKHbIN/MNaHIIeTHbI;  Bo3MoXKHOCTL  CKaHUpOBaHHS B
¢dopmarax: He meHee A4; Cnocob noakmoyenus: LAN, Wi-Fi,

USB.

Hoytbyx

®opm-akrop: HOyTOYK; Pazmep nuaronanu: He menee 15.6
moimos; Paspewenune skpana: Full HD, Quad HD man Ultra HD;
O6uiuii 06beM ycTaHOBICHHON ONepaTHBHOM NaMsATH: He MeHee 8
I'GaiiT;  MakcumanbHblii  o61IMI  nOJUIEpKUBaEMbIl  00beM
orneparuBHON maMaTH: He MeHee 16 [0ait; O6vemM SSD
Hakonurens: He meHee 240 I'6aiiT; BecnipoBoanas cBszb: Wi-Fi;
KonuuecTBo BCTpoeHHbIX B Kopiyc noptoB USB: He meHee 2, u3
KOTOpLIX He MeHee | nomkHo ObiTh USB Bepcum ne nuxke 3.0;
Paspeinenue B30-kamepbl, Mnukcens: He meree 0.3; BctpoeHHbIi

T

40.00

T

80.00
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No

/i

HanmenoBanue
obopynosanus (PBI1O)

Kpatkue npuMepHbie TexHn4eckne xapakrepuctuku (PBITO)

Ejnnuna

M3MEPEHUs |

KomnuuecTBo

mukpodon; KnaBuatypa ¢ packiajikod ¥ MapKHPOBKOW KJIaBMILI
QWERTY/MITYKEH; Tloaaepxkka cTaHmapToB GecnpoBOaHON
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 Mmenee 5000 emmuuuu; Hanuwuwme MaHunynstopa Mbillb B
KOMIUIEKTe: Ja; YCTaHOBJIEHHAs ONepalMoHHasi CUCTeEMa C
rpaMuecKUM [0JIL30BATEILCKUM  UHTepdeicoM, CBeeHus O
KOTOPOM BKJIOYEHbI B €IHHbIN peecTp POCCUNHCKUX ITPOTpaMM JTs
SJIEKTPOHHBIX ~ BBIYMCIWTENbHBIX MamMH M 0a3  JaHHbLIX:
VYeranosineHHbIH MakeT 0oGUCHOTO MPOrPAMMHOTO OOecTiedyeHus,
COBMECTUMOIO € YCTAHOBJIICHHOW ONEPAllMOHHOW CHCTEMOH,
CBEJIEHUSI O KOTOPOM BKJIFOY€Hbl B €JMHBIM pPeecTp pOCCHICKHUX
NporpaMM Ajsi 3JEKTPOHHbLIX BBIYUCITUTENbHBIX MallMH U 0a3
JTAHHBIX.




