JEINAPTAMEHT OBPA30BAHUS
SIPOCJIABCKOM OBJIACTH

[TPUKA3
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r. Slpocnasib

OO0 yTBepkaeHuH nepedHs 060pyaoBaHU
JUIsl OCHALLEHHUS LIEHTPOB 00pa30oBaHus
€CTEeCTBEHHO-Hay4YHOMN

M TEXHOJIOrHYECKOM HallpaBIeHHOCTEH
«Touxka pocta» B 2022 romy

B uensx peanusauuy MepONnpUsATHS PETHOHAIBHOTIO NpoekTa «CoBpeMeHHas
IKONIa», OOeCrneYyMBalollero JOCTHXKEHHE Lenel, pe3ylbTaToB M IoKa3aTeslel
cooTBeTCTByIOmero  ¢dexepanbHOr0  MpoeKTa  HAaLMOHAJIBHOrO  MPOEKTa
«O06pa3oBaHue», Ha OCHOBaHMM mNUcbMa DenepasbHOro rocyapcTBEHHOrO
aBTOHOMHOTO yupexaeHus «®oHA HOBBIX (OpM pa3BHTHS 0oOpa3oBaHHA»
Munucrepctea mpocBemienuss  Poccuiicko  ®exepauuu ot 02.02.2022
Nel00/0202-34  «O  cooTBETCTBUM  MHQPACTPYKTYPHOrOo  JIUCTAa  €IUHOM
TexHosornyeckom cpeae HI1O»

[TPUKA3BIBAIO:

l. YTBepauTh npunaraeMsiii nepeyeHb 000pyI0BaHUS U CPEJACTB 00yUYeHUs
JUISl OCHALLIEHHUs LIEHTPOB 00pa3oBaHuUs €CTeCTBEHHO-HAYYHOH U TeXHOJOTHYeCKOM
HarnpaBieHHocTel « Touka poctay.

2. KoHTpoI1b 32 UCTTOJTHEHHEM MPUKa3a BO3JIOKUTh Ha IIEPBOrO 3aMeCTUTENS
JAUpeKTopa AenaprameHTa obpaszoBanus Spociaasckoit obnactu Acradseny C.B.

JlupeKTop nenaprameHTa 3 ST ) U.B. Jlo6oaa



YTBEPXJIEHO
HpUKa30M
JernapraMmeHnTa obpa3zoBaHus

Spocnasckoii obnact
o1 04 AR Ne L0 fO7 - 2F

IMepeuenn
06opyaoBanus 1 cpeacTB 00y4eHHs VI OCHAICHHS HEHTPOB o6pa3oBaHus
€CTeCTBEHHO-HAYYHOH H TeXHOJIOTHYeCKOH HanpaBJIeHHOCTeH
«Touka pocra» B 2022 roay

Wz Haumenosanwe | _ o |Eananna R
| N paTkue MpUMepHbIe TexHHYecKre xapaktepuctuku (PBITO) Kommecmq
n/n_lobopynosanus (PBIIO) I _ lu3mepenns |

HawmenoBanue nanpasnenus: "basopas (obs3arenbHas yacTs)" _ _

Haumenosanue pasjiena: "EcrecTBeHHOHAY YHas HANPABICHHOCTD" - j
Ob6ecneunBaeT BbLINOTHEHWE JKCIEPHMEHTOB [0 TeMaM Kypca
¢u3ukn. Komnnekrauus: becnpoBojHON MyJIbTUAATYMK 110
¢busmke ¢ 6-10 BCTpOeHHBIMHU jaTuukamu: Lludposoit jmartumk
TEMIIEpaTypbl C JAMAra3OHOM W3MEpeHMsl He yxke deMm oT -20 10
120C Iiudposoit atunk abCONMOTHOIO JIaBleHHs C JIMana3oHoM
u3Mepenus He yxe yem ot 0 10 500 klla JlaTunk MarauTHOrO MoJis
C JInana3oHoM u3mepeHus He yxe yem ot -80 mo 80 mTa Jlatuuk | wr 63.00
HATPsKEeHMsl C JInala3soHaMHu U3MEPEHHUs He YKe 4eM oT -2 J1o +2B;
oT -5 g0 +5B; o1 -10 no +10B; ot -15 g0 +15B Jlatuuk TOKa He
yxe 4eM o1 -1 o +1A JlaTuuk akcenepoMeTp ¢ rnokasaTtessiMd He
menee uyem: +2 g; +4 g; +8 g OrnenvHble yctpoiictBa: USB
ocumutorpad He Menee 2 kanana, +/-10 B Akceccyapsr: Ka6ens
USB coeannuTenbhbiii  3apsaHoe  ycTpoHcTBO ¢ Kabesiem

N
|

' Indposas naboparopusi 1o

L1} du3znke (yueHHueckas )




Kparkue npumepHsle TexHuueckue xapakrepuctuku (PBITO)

Enununa
M3MEpEeHUs

Konuqecmq

miniUSB USB Anantep Bluetooth 4.1 Low Energy Konctpykrop
i NpoBeAeHHs sKcrnepuMeHToB Kparkoe pyKOBOACTBO 110
SKCIulyatauud  uugposod  nabopatopuu  [lporpammnoe
obecneyenne Meromyeckre pekomeniauuu (40 pabor) Hanmuue
PYCCKOSI3BIYHOIO cakTa noj/iepKku Hanuune BUICOPOTHKOB.

ObecneunBaer BbinosiHeHue jaboparopHbix paboT Mo XUMHK Ha
YPOKax B OCHOBHOW IIKOJE M [POEKTHO-UCCIIE0BATENLCKOM
aAestensHocTH  ywaummxed.  Kommnekrauus:  bBecnpoBoanoi
MYJIbTH/JIATYUK 110 XHMUM C 3-Ms BCTPOCHHBIMH JaTYMKAMM:
Jaruux pH ¢ nuanasonom u3Mepenus He yxe dyem ot 0 go 14 pH
JlaTuuK 2NEeKTPONPOBOJIMMOCTH C JMana3oHaMU W3MepeHus He
yxe yeM ot 0 1o 200 mkCwm; ot 0 o 2000 mxCwm; ot 0 1o 20000
MKCM JlaTunk TeMmriepaTypbl ¢ MAana3oHOM M3MEpEeHHs He ykKe
yem or -20 po +140C OraenbHble aaTyuku: JlaTyuk OonTHYECKON
mIoTHOCTH 525 HM Axkceccyapsl: Kabenbr USB coennnuTenbHbii
3apsnHoe yctpoiictBo ¢ kabenem miniUSB USB  Apantep
Bluetooth 4.1 Low Energy Kparkoe pyKoOBOACTBO 110
skcryaranuu 1Mdposoii naboparopuu Habop nabGoparopHoit
OCHACTKH ITporpammuoe obecnevyenne  Metoauyeckue
pexkomeHaaimu He menee 40 pabor Hanuyme pyccKOsS3BIYHOIO
caiTa nojyiepkku Hamuue BH/1€0pOIHKOB.

Ne [Hammenosanne

n/n_lo6opynosanus (PBIIO) |

o )
(2] [Tudponas snaboparopus 1o
' xumunu (ydeHuyeckas)

‘ l

13 [ludposas mabGopatopus 1o

OGuonoruu (ydeHudeckas)

LT

63.00

Ob6ecneunBaer BbinoaHeHue nabopaTopHbIX paboT Ha ypokax 10
OMONIOTMM B OCHOBHOMW 1IKOJIE W TPOEKTHO-HCCIIEI0BATENLCKOM
nearenbHOCTH  yuawimxces.  Kommnekrauus:  becnpoBoaHoi
MYJITHJATYUK 110 OMOJIOMMM € 5-10 BCTPOEHHBIMHM JIaTYHKAMM:

T

63.00




3

No
n/n_|

aHMeHOBaHHe
obopynosauus (PBI10)

E(paﬂme NpUMeEpHbIe TeXHUUYeCcKHe xapakTepuctuku (PBITO)

Eavnuna
H3MEpEeHHs

KoJinyecTro

e

o

o
(S

Jaruuk BraxkHocTH ¢ auanazoHom usmepenus 0...100% JlaTunk
OCBEIIEHHOCTH C JIMana3oHoOM H3MepeHHs He yke yeM ot 0 jo
180000 nx Jlatyuk pH ¢ quanazoHom u3MepeHus e yxe 4eM ot 0
no 14 pH Jlaryux TemMnepaTyphi ¢ IMaNa30HOM HU3MEPEHHS HE yKe
4em ot -20 no +140C JlaTunk TemnepaTypsl OKpYXKaloliei cpeibl
C JManasoHoM Hu3MepeHusi He yke uYem or -20 go +40C
Akceccyapbl: 3apsnHoe ycTpoiictBo ¢ kabenem miniUSB USB
Apnanrrep Bluetooth 4.1 Low Energy Kpatkoe pykoBoacTBo 1o
skcnyatauru uudposoii naboparopuu Lludposas sBumeokamepa
C MeTaNIUYECKHUM LITaTUBOM, paspelieHue He meHee 0,3 Mnukc
[IporpammHuoe obecneuenne Metoauyeckne peKoMeH/IallMU He
menee 30 pabor VYnakoBka Hanuume pycckosi3biYHOro caita
TIOJUIEPHKKH, HaJIWIHUE BUJICOPOJIHKOB. ]

MOV
KOITHp)

(MpHHTEP, CKaHep,

| moakmoyenus: LAN, Wi-Fi, USB.

Hanmenosasne pasjena: "Komnbiotephoe oGopyosasne"

Tun yctpoiictBa: Muorodyukumnonansioe ycrpoictso (MDVY);
[IBeTtHOCTL  neuyars:  yepHo-Oenas;  TexHonorus  neyaru:
aieKTporpaduieckas (naepHas, cBeToano/iHas ); PopMar neyaru:
He meHee A4; Tun ckaHupoOBaHUA: NPOTSHKHBIN/ MIAHIIETHBIN;
Bo3moxkHOCTE ckaHupoBanus B popmarax: He Menee A4; Crnocob
®opm-aktop: HOoyrOyk: Pasmep nmaroHanu: He menee 15.6
moimoB; Pazpernenue sxpana: Full HD, Quad HD wnu Ultra HD:;
O61mii 00beM yCTaHOBIEHHOM ONEepaTHBHOM NMaMsTH: HE MeHee 8
I'GaiiT; Maxkcumaibheiil  o0wmii  nopaepxkuBaeMsiii  00beM

T

21.00

| ONepaTUBHOW TamsATH: He MeHee 16 [6aiit; O6bvem SSD |

63.00




1/m

HaumeHoBaHHe
obopyaosanus (PBI10O)

paTkue rnpumMepHble TeXHuveckue xapakrepuctuku (PBITO)

E aunnna
3MepeHUs

OJIMYCCTBO

HakonuTens: He meHee 240 I'6aiT; becnipoBoanas csizb: Wi-Fi;
KonuuecTBo BcTpoerHbiX B kopryc noproB USB: He menee 2, u3
KOTOpbIX He MeHee | nonxuo Obith USB Bepcuu nHe Huxke 3.0;
Paspeiuenne B30-kamepnl, Mikcens: He meree 0.3; BeTpoenHsiit
mukpodon; KnaBuatypa ¢ packiasikoil ¥ MapKWpOBKOW KJ1aBHII
QWERTY/MILYKEH; Tloaiepika CTaHzapToB GecnpoBOAHOI
cazu:  802.11a/b/g/n/ac; TlpowmsBoauTensHOCTL — Tpolieccopa
(3nauenue nokazatens «CPU Mark» no tecty «Laptop& Portable
CPU Perfomance» http://www.cpubenchmark.net/laptop.html): ne
menee 5000 eaunwn; Hanuuwe Manunyssitopa Mbllb B
KOMILIEKTe: Jla; YCTaHOB/IEHHAs OlepalMOHHas CHCTeMa ¢
rpau94ecKuM MOJIb30BATEILCKUM  MHTEP(EHCOM, CBEJECHHS O
KOTOPOM BKJIOYEHBI B €/IMHbIH PeecTp POCCHICKUX MPOrpamMm Juis
3JICKTPOHHBIX  BBbIYHUCIMUTENbHLIX MallMH M 0a3  JaHHbIX;
YcTraHOBIEHHBIM NakeT 0oGHUCHOTO NMPOTrpaMMHOr0 obecneyeHus,
COBMECTUMOIO C YCTAHOBJICHHOM ONEparMOHHOW CUCTEMOM,
CBEJICHMA O KOTOPOM BKJIHOYEHbI B €AMHBIA PEecTp POCCHUCKHX
NMPOrpaMM JUIs 3JIEKTPOHHBIX BBIYMCITUTENLHBIX MalWH M 6a3
~ JaHHBIX.

Hauwmenosaune nanpasnenns: "JlononuurensHoe obopynosanne”

Haumenosanue pasjiena: "KomnbrotepHoe o6opynosanue”

Id)opM-d)aKTop: HOyTOyK: Pasmep mmaroHamm: He memee 15.6 _

aroimoB; Paszpemenue sxpana: Full HD, Quad HD uau Ultra HD;
O0muit 06beM ycTaHOBICHHON ONEpPaTUBHON NaMsATH: HEe MeHee 8§
| I'baiiT; MakcumanbHblii  0O1IMi

NOJUICPKUBAEMBIH  0Gbem




No

N

A?J

n/m_|

| poboroTexHuke

HaumeHoBanwe
obopynosanus (PBI1O)

5

Kparkue npumepHble TexHHueckue xapakrepuctuku (PBIIO)

3

MepeHHs

—

[51114 HVHIjla

KonuyecTro

onepatMBHOM mnamsaTH: He MeHee 16 ['Gaitr; O6bem SSD
HakonuTensn: He meHee 240 I'6aiT; becripoBoanas cssize: Wi-Fi;
KosuuecTso BeTpoeHHbIX B Kopriyc noproB USB: He Menee 2, u3
KOTOpbIX He MeHee | ponxHO ObiTe USB Bepcuu He Huxke 3.0;
Paspemenne B36-kamepsl, Mnukcens: He meHee (.3; BerpoeHHbii
mukpodon; KinaBuarypa ¢ packiakod U MapKHPOBKOM KJIaBHLL
QWERTY/MIIYKEH; Ilomiepikka cTaHIapToB OecnpoBOHOM
ceazu:  802.11a/b/g/n/ac; Tlpowssoaurens,HOCTh — Mpolieccopa
(3Hayenue nokasaresst «CPU Mark» no tecry «Laptop& Portable
CPU Perfomance» http://www.cpubenchmark.net/laptop.html): ne
menee 5000 enunun; Hanuume wmanunynstopa Mbilib B
KOMIIJIEKTe: fAa; YCTaHOBJIEHHAasi OnepalMoHHas CHCTeMa C
rpaMuyecKUM TOJIb30BATENILCKUM HHTEp(EcoM, CBeAeHHS O
KOTOPOM BKJIKOYEHBI B €JIMHbIH peecTp pOCCUHUCKUX TPOrpaMm JUist
3JEKTPOHHBIX  BBIYMCIUTENbHBIX MaUlMH M 0a3 JaHHBIX;
YeranosieHnblil naket odpucHOro mporpaMMmHoOro obecneyeHmus,
COBMECTUMOIO C YCTAHOBJICHHOM OMNEpalliOHHON CHUCTEMOIA,
CBE/IEHUs O KOTOPOM BKJIKOYEHBI B €IMHBIH peecTp pPOCCHHUCKHX

O6pasoBarenbubiii  Habop
no MeXaHHKe,
MeXaTPOHHKE u

& . e I N
Haumenosanue pasnena: "TexHonornueckas HanpapjJeHHOCTR"
___,E____,_,ﬂ___j_
Habop jomken ObiTh npepHasHayeH IS NPOBeAEHHUS y4YeOHBIX

MPOrpaMM JUis 3NEKTPOHHbBIX BbIYMCIIMTENbHbIX MalllMH W 6a3
JIAHHBIX.

OPakKTHYECKOIro NpuMEHECHUA 0az0BBIX JIEMEHTOB 3JICKTPOHUKH U

| CXeMOTEXHUKM, a  Takke  Hauboiee  pacnpocTpaHeHHOH

3aHATUH TIO H3Yy4Y€HHUIO OCHOB MECXAaTpPOHHKH H pO6OTOTCXHMKH, ‘




No Hanmenosanue
n/n o6opynosanus (PBI1O)
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—&parxue NpUMepHbIe TeXxHHYecKre xapakrepuctuku (PBITO)

Enmvna
3MEpeHus

OJIHYECTBO

3]IeMEHTHON 0a3bl M OCHOBHBIX TEXHHYECKMX pelleHHH,
NPUMEHSIEMBIX  NIPH  OPOEKTHUPOBAHHUM ¥ [IPOTOTHITUPOBAHUH
PasnMuHBIX WHIKCHEPHBIX, KHOEPHETHYECKMX M BCTPaMBacMbiX
cuctem. B coctaB Habopa DOIKHBI BXOJUTH KOMIIEKTYIOIINE M
ycTpoiicTBa, obnajaioline KOHCTPYKTHBHOM, 9J1€KTPHYECKOH,
annapaTHOH M IPOrPpaMMHON COBMECTHMOCTBIO ApYT ¢ ApyroM. B
coctap Habopa JIOMKeH BXOIMTh KOMIIEKT KOHCTPYKTHBHBIX
3JIEMEHTOB M3 MeTaia A1 cOOpKM Makera MaHMITYJISIUOHHOIO
poboTa U KOMIUIEKT METAIIIMYECKMX KOHCTPYKTHBHBIX JIEMEHTOB
Ans cbopku MakeTa MobuIIbHOro poboTa. B cocras Habopa nosmKHbI
BXOJIMTH [IPUBOJIA PA3IMYHOIO THIIA: MOTOPbI ¢ HHTEIPUPOBAHHBIM
MM BHEIIHWM JIaTYUKOM TIOJIOKEHHSs — He MeHee 21T,
cepBONpUBOA 60BINON — He MeHee 41T, CepBONPHUBOJL MAITBIH — He
MeHee 21T, NPUBOJ € BO3MOXKHOCTBIO YIIPABJIEHUS B LIArOBOM
pexume — He MeHee 2mT. B coctaB Habopa HOMKHBI BXOIUTH
3JIEMEHTBI /U1 cOOPKM BaKyyMHOIO 3axBaTa: BaKyyMHas IPUCOCKa
— He MeHee |1uT, 3JIEKTPOMarHUTHBIW KJlanaH — He MeHee T,
BaKyyMHBIH Hacoc — He meHee lwt. B cocraB nabopa jomkHa
BXOAMTH 3JieMeHTHas 6a3za Juis NMpOTOTUIIMPOBAHMSA: [iaTa s

PazIMuHOrO THUMA W JUIMHBI, KOMIUIEKT PE3UCTOPOB, KOMILIEKT
CBETOJIMO/I0B, CEMUCErMEHTHbIW WHAMKaTop, aucnnei KK-tuna,
KHOTIKM — He MeHee SINT, MOTEHIMOMETPbl — HE MeHee 31T,
MHQPpaKpacHbIi aTYHK - He MeHee 310T, yIIbTPa3ByKOBOW JIaT4YMK -

HecriaeyHoro NMPOTOTHUITHPOBAHUWA, KOMIUJIEKT MPOBOJIOB |

| - He MeHee 3IUT, JATYWK TeMrepaTtypbl - He MeHee |mIT, aaT4yuK




SER—

No HaumenoBanue R e ) SR AuHMua | . |
n/n_loGopynosanus (PBIIO) {(Ba'rme Ip¥MepHbIe TexHu4Yeckre Xxapakrepuctuku (PBI1O) |~i3M£P£HHL£<OHquCTBd

OCBELIEHHOCTH - He MeHee | T, MmoayJib Bluetooth — ne Menee |, ' 1
moaynb UK-npuemunka — ve menee | mr, Moayias UK-niepeiatunka

B BH/IE KHOIIOYHOI'O I1yJibTa YNpaBJieHus — | 1T, aKKyMyJIsTOp — HE
MeHee T, 3apsgHOe yCTpPOMCTBO — He MeHee lmiT. B cocras
Habopa JlOJKeH BXOAWTbL MYJIbTHAATUUK Ui H3MEPEHHs
TEMIIEPATYPhI U BIAKHOCTH OKPYXKAIOLIEH cpesibl — He MeHee | .
MynbTuaaTumK JIOJIKEH obnanarh BCTPOEHHBIM
MHKPOKOHTPOJLIEPOM (TaKTOBas 4acToTa - He MeHee 16 MI'w, muuHa
JaHHbIX — He MeHee 8 KbaiiT), nnrepdeiicamu uis nojKiIouYeHus K
BHELIHUM YCTPOHCTBaM: IIM(POBbIC W aHAJIOrOBbIE MOPTHI, |-wire
TIL, pazeem Tuna RJ. B cocraB HaGopa 1OJKEH BXOJUTH
KOMIIJIEKT ~ YHMBEpPCAlbHbIX  BBIYUCITMTENbHBIX  MOJYJICH, ‘
npeAcTaBisommx coboi 6azoByio niaty, niaty paciiupeHus Juis
CETEBOI0 B3aUMOJEHCTBMS W IUIATY TMOAKIIOYEHUS CHIIOBOM
Harpys3ku. Bxozsiime B KOMITIEKT yCTpoHCTBa A0KHEI 06nanarh
O/IHOBPEMEHHOM KOHCTPYKTUBHOM, 2J1€KTPUYECKOM, annapatHoit u
NMPOrpaMMHON COBMECTUMOCTBIO JIpYT ¢ JApyroM. basosas niara
YHHBEPCAITBHOTO BBIYHCITHTEJILHOIO MOy ISt JIOJIKHA
NpeacTaBisTh coOOH IMPOrpaMMUpPYEMbIii KOHTpOJIEp B cpele
Arduino IDE unu ananorwudex cBoOOJHO pacmpoCTpaHsIeMbIX
cpenax  paszpaborku. bazoBas nnara jomkua  obsiajgath
BCTPOEHHBIMK HHTephEHcaMu il NMOAKIIOYEHUsS 1IM(DPOBBIX M
| @HAJIOTOBBIX YCTPOMCTB, BCTPOEHHBIMH HHTepgeiicamu USB,
UART, 12C, SPIL, l-wire TTL, Bluctooth, WiFi. Tlnara
pacuIMperHs J0/kKHA 0becTieynBaTh BO3ZMOKHOCTD MOIKITIOYEHHUS
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auMEeHOBaHHe 'E MHHUIIA

Kparkue npumepHble TeXHHuYeckue Xapakrepuctuku (PBI1O) A OJIMYECTBO
6opynosanus (PBI1O) HU3MEpEeHUst
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YHHBEPCaJIbHOTO BBIYMCIIHTEIBHOIO MOJIYJIsi K CETH MOCPEACTBOM
unrepdeiica Ethernet. Ilnara paciimpenus no/kHa o6nanarthb
NnopramMy  BBOJA-BbIBOJAA /Ul  [OAKJIHOYCHHMS LMPPOBBIX H
aHanoroBbIX YCTPOMCTB, uHTepdeiic SPl u BO3MOXHOCTHIO
NOAKINIOYEHNs BHELIHeH kapTel namsaTh. [lnata pacmmpenus s
NOJAK/IIOYEHHST  CWJIOBOM  Harpy3ku JloJkHa ofecrieyumBarhb
BO3MOKHOCTh ~ MPSAMOr0  TOJIKJIIIOYEHUs]  BHEIIHEH  CHJIOBOM
Harpys3ku, a Takxke peryjupyemMoil Harpy3ku nocpeactsoMm PWM
unrepdeiica. B cocra  Habopa  Jo/KeH — BXOAMTH
NIPOrpaMMUpYEMBIH KOHTpOIIJIEDP, 00eCeYHBAIONIHIA BO3MOKHOCTh
OCYUICCTBJATL pa3paboOTKy NpPOrpaMMHOIO KOJA, HUCIMOJb3Ys
MHCTpyMeHTapui cpen paspabotku Arduino IDE 1 Mongoose OS
W A3BIKOB NpOrpaMMHpPOBaHHs C\C++; JavaScript.

[IporpammupyeMselii KOHTpoJLIep JoiKeH obianaTh MOpTaMu JUis

NOJIK/II0YeHHs HH(DPOBBIX M aHATIOTOBLIX YCTPOHCTB, BCTPOEHHBIMH
NPOrpaMMMpPYEMbIMH  KHONKAMM W JIEKTPOMEXaHUYECKUMH
MOZYJISMH JUIS OPraHM3aliii CHCTEMbI PYYHOIO YIpaBJIeHMS,
BCTPOEHHBIMM ~ NPOTPAMMHPYEMbIMH  CBETOJMOJAMH  JUIs
MHJIMKalMK  paboyero pexuma, BCTPOCHHbIMH HHTepheincamu
USB, USART, 12C, SPI, I-wire TTL, ISP, Ethernet, Bluetooth,
WiFi. B cocraB Habopa 10iKeH BXOAWTH MOJYJIb TEXHHYECKOIO
3pEHMs , NPeICTaBIIsIOLUHA COOON BRIYUCTUTENIBHOE YCTPOUCTBO CO
BCTPOCHHBIM MHKPOIIPOLIECCOPOM (KOJI-BO siiep - He MeHee 41T,
yactoTta sjpa He MeHee 1.2 I'T'u, o6bem O3V - He menee 512M6,

00beM BCTPOEHHOW namsTH - He MeHee 81'G), WHTErpHPOBAHHOM |




Ne |[Haumeropanme
n/n_o6opynosauus (PBI1O)
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Kparkue npumepHble Texuuueckue xapakrepuctuku (PBI10)

JHHHILIA
H3MECPEHUSA

KosnuyecTBo

KaMepou (MaKcuManbHOE paspeuieHue BU/ICOTIOTOKA,
nepejaasaemoro no uarepdeicy USB - ne menee 2592x1944 exn.) u
ONTUYECKOH cucTeMod. Moyllb TEXHUYECKOTO 3PEHUst HOJDKEH
obnajarh COBMECTUMOCTBIO C Pa3lHWYHbIMUA TPOrPAMMHPYEMbIMH
KOHTpOJUIepaMH ¢ rnoMolipio uatepdeiicos - 1-wire TTL, UART,
12C, SPI, Ethernet. Moaynb TEXHHYECKOINO0 3pEHUS JIOJDKEH
obecneynBaTh BBHITTOJIHEHWE BCeX W3MEPEHWH W BBIYUCIICHUN
MOCPEACTBOM COOCTBEHHbBIX BBIYMCITHTENBHbIX BO3MOKHOCTEH
BCTPOEHHOI0 MUKpomnpoueccopa. Moayiib TEXHHYECKOrO 3peHHus
JommkeH  obnajarh  BO3MOXKHOCTBIO  KOMMYHMKALUM €
AQHAJIOTMYHBIMH  MOJAYJISIMM  TTOCPEACTBOM  [IMHbLI Ha 0Oaze
nocneioBaTebHOro uHTepdeiica ¢ Henplo JanbHeilen nepegayn
pe3yJbTaToB M3MEPEHHM TIpyIibl MOJyned Ha ynpasisiolee
BBIYUCIIUTENIBHOE YCTPOUCTBO, MOJAKIIOYEHHOE K JaHHOW IIMHE.
Monyiie TeXHHYECKOro 3peHus J0KeH obecreuynBaTh HACTPOUKH
peKUMOB paboThl - HACTPOHKY IKCrnosuimu, OasaHca 6eloro,
1IBETOPA3HOCTHBIX COCTABIIAIONIMX, TUIOUIAAM OOHaApyKHUBaeMOi
obmacti u3obpaxeHus, OKpyriocTH obHapy)xuBaeMoW o0sacTu
u3obpakeHus,  nojoxeHue  obOHapykuBaemblX  oOjacreil
OTHOCHTENTBHO JIpYr Apyra, MamuHHOe ofyueHWe napameTpoB
HEeHpOHHBIX ceTed s obuapykenus oObekToB, (opmy u
3aKOJIMPOBaHHbIE 3Ha4eHUs OOHapyKuBaeMbiX MapKepoB THIA
Aruco, pa3Mepbl 0OHAapYKMBACMbIX OKPYKHOCTEH, KBaJApaToB M
TPEYrOJAbHUKOB,  [1ApaMETPOB  KOHTPAacTHOCTH,  pa3MepoB,

| KPMBH3HBI W MI0JI0XKEHUs pacro3HaBaeMblX THHUHA. Habop nomken
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Ne [Haumenosanue
n/n_o6opynosanus (PBIIO)

JMHMUIA
3MepeHus

lgpanme [IpUMEpHbIE TeXHHYeCKHue xapakrepucTuku (PBI1O) KonuyectBo
-

obecneyuBaTh BO3MOKHOCTb pazpabOTKW MoOeNd MOOUIBHOIO
pobora, ynpasasemoii B  FPV-pexume  mocpejictBoM
NporpaMMHOro obecnedeHus Ui NepCOHaIbHOIO KOMITBIOTEPE U
MoOUIBHBIX  ycTpoictB Ha Oaze OC  Android wim  10S,
obecreyuBaloero  BO3MOXHOCTb  YNpaBlieHUsI  MOOHIIbHBIM
pobOTOM ¥ BCTPOEHHbIM  MAHUMYISTOPOM  [OCPEACTBOM
rpapuyeckoro nutepderica, BiovaommM B ceds Habop KHOIOK
nepexsjoyarenei, JUKOUCTHK, obnacTe uis oToOpaxeHus BHEO.
Habop pomxen obecrneyuBarTbh BO3MOXKHOCTh M3YYEHHS OCHOB
pa3pabOTKH  MpOrpaMMHBIX M anmapaTrHbIX  KOMILIEKCOB
WHIKEHEPHBIX cHcTeM, pelenuit B chepe "UHrepher Beleit”, a
TaKke pemiesuid B obiactd poOOTOTEXHUKH, WCKYCCTBEHHOTO
HHTEUIeKTa ¥ MaluMHHoro obyyenus. B cocrag naGopa nomkuo
BXOAMTH NOcoOMe 10 H3YYEHUIO OCHOB 9JIEKTPOHMKH H
CXEMOTEXHHUKH, pemenni B cepe "Unrepuer Beuieit", pazpaborku
M TPOTOTHITUPOBaHMIO Mozened poboroB. B cocraB nabopa
JOJIKHO BXOUTh OCOOHUE 10 U3yUEHHIO OCHOB pa3paboTKu chcTeM
. ][T_CXHEC@Q 3PEHHS M HIEMEHTOB HCKYCCTBEHHOIO HHTEJLIEKTa.
r - Pobororexnuueckuit Habop npejiHa3HaueH Uit W3YYE€HHSI OCHOB
Obpa3oBarenhHBIA | pobOTOTEXHUKH, AeTaneid, y3/10B ¥ MEeXaHW3MOB, HEOOXOIMMbIX
KOHCTPYKTOP JUIs [IPAKTHKH ’ Juis co3lauMs  pobotoTexHuuyeckux  ycrpoiictB.  HaGop
6s0uHOTO npejacraBiser cobOM  KOMIUIEKT CTPYKTYPHBIX — 2JIEMEHTOB, | IUT 61.00
NpOrpaMMHUPOBaHHUs c ) COE/IMHUTEITbHBIX 3]1EMEHTOB " IEKTPOTEXHHYECKUX

KOMTJIEKTOM JIaTYHKOB KoMnoHeHToB. Habop 1no3BosisieT NpoBOAUTH IKCNIEPUMEHTHI 110

R _Mpe/MeTy (u3NKa, CO3NABATH W NPOTPAMMMPOBATH COGHpaeMbie

!\)
!\)




Ne  |[Hanmenosanue
n/n_lo6opynosanus (PBITO)
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g(pan(ne npuMepHbie TeXHuyeckue xapakrepuctuku (PBITO)

|
i
I

g

M3MEpEeHHs] |

MOJIENIM, W3 KOMIOHEHTOB, BXOASIIMX B €ro cocras, paboudme
MOJIeIH MOOMIBLHBIX W CTAllHOHAPHBIX POOOTOTEXHHYECKHX
YCTPOMCTB ¢ aBTOMATH3UPOBAHHBIM YIIPABICHUEM, B TOM YMCJIE HA
KOJECHOM M TYCEHMYHOM XOJy, a TaKkkKe KOHCTPYKIIHH,
OCHOBaHHBIX Ha WCIIOJIb30BAHUM Pa3jiMUHBIX BUAOB repenay (B
TOM 4YMCI€ 4YepBAYHbIX U 3yOuaTbhiXx) a TakkKe pbIYaros.
Berpoennbie  HecnpoBoanbie  ceteBble  pewerus (Wi-Fi u
Bluetooth), Bo3aMokHOCTE MHTErpamuu ¢ GecrniaTHbiM 061a4HbIM
[10, obecneuuBaroT BO3MOXKHOCTb TPAKTUYECKOrO W3y4yeHUsl
TEXHOJOTHH WHTEepHeTa Belled M OCHOB HCKYCCTBEHHOrO
uHTelekTa.  OOecrniednBaeTcs  BO3MOKHOCTH  OOBEIMHEHHA
HECKOJIbKUX poOOTOB, cOOpaHHBIX W3 TNMOAOOHBIX HabOpOB, B
Tpynmel ¢ ceTeBbiM  B3aumozeHcTBueM. [Ipemycmorpena
OINLIMOHAJIbHAS BO3MOKHOCTL PACLIMPEHHUS JIOMOJHUTEIbHBIMU
KOMIIOHEHTaMH (He BXOASLIMMHU B CTAHAAPTHYIO KOMILIEKTALIMIO),
MO3BOJISIOIIMMHU H3y4aTh TEXHHYECKOE 3pEHHE U NPOMBILILJICHHYIO
pobotoTexHuky. [Ipeaycmorpena Bo3MOKHOCTL paboTel Habopa ¢
JOTIOJHUTE/IBHBIME - 0ONaYHbIMK - cepBucamMu. [lpeaycMoTpeHbi
| MUHMUMYM JIBa ITPOrpaMMUPYEMbIX KOHTpOJLIEpa B IJIACTHKOBBIX
KOpIycax. Mo3BOSIONIMX OJJHOBPEMEHHO CO3JaBaTh 2 BapuaHTa
pobOTOB pa3IM4HOrO Ha3HA4YeHWsi, MMEIOUIMX BO3MOKHOCTH
paboTbl Kak B TIOTOKOBOM pEXHWMe, TaKk M aBTOHOMHO;
103BOJISIOLIMX  peanu3oBath o0yuyeHHe NpPOrpaMMHpPOBAHMIO B
HECKOJIbKMX cpejax pa3paboTKM Ha pasiMyHbIX s3bIKax (K

| npumepy, B cpeiax Mblock, Arduino IDE, na s3eikax Scratch, C, |

Ennnnua |

OJTHYECTBO!




ﬂ“aHMeHOBaHHe lK
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paTkue npuMepHbie TEXHHYecKue xapakrepuctuku (PBI10O)

F}6opy)103anuﬂ (PBIIO)

JIMHMILIA
3MEpeHUs

’ ]

OJIH‘-ICCTB(ﬁ

Python, micro Python). Kak MHHMMYM OJIWH U3 KOHTPOJLIEPOB
MMeeT BCTPOEHHYIO OMepallioOHHYIO cucTeMy, BecTpoeHHble Wi-Fi
u Bluctooth, mnopr s NOAKIOYEHMs NOCJEI0BATEIbHO
COE/IMHAEMBIX BHELIHUX YCTPOUCTB (He MeHee 20 0/IHOBpeMEeHHO
MOAKIIOYaeMbIX  ycTpoicTB). Kak  MHHMUMYM OauMH M3
KOHTPOJIJIEPOB UMEET BO3MOXKHOCTH OJAHOBPEMEHHOW 3arucH He

. MeHee 8 nporpamMM, € BO3MOXHOCTBIO TIEPEKIIIOYECHHUA MENKY

HumMu. Kak MUHUMYM OJMH M3  KOHTPOIUIEPOB  MMeEET
nmojHouBeTHbIN aucruied (IPS), mo3Bosisioniii BeIBOAUTL JaHHbIE
C NAaTYMKOB B BHAe Tabnuu M rpadMkoB, a TakkKe CO3/aBaTh
BCTPOEHHbIE B KOHTpoJuiep BUAeoUrpbl. KoinuecTBo ceHcopoB u
WCTIOJTHUTENbHBIX ~ YCTPOMCTB, BCTPOEHHBLIX B  OJWH W3
KOHTPOJINEPOB, - He MeHee 10 mt. Obuiee KOJIHYECTBO JIEMEHTOB
B Habope He meHee 400 WT., B TOM YKCIIe NOJAK/II0YaEMble MOJTYJIN:
- Bluetooth Mmomysib, - IBOMHON IaTYMK TMHUM, - YIBTPa3BYKOBON

JaTYUK PacCTOAHHUS, - JarTyMK LBeTa, - JIAaTYHMK KacaHWs
3JIEKTPOMEXaHWYeCKHi, - IR MoayJib, - MOTOP MOCTOSIHHOIO TOKa
C peIyKTOopoM — He MeHee 2 IUT., - CEepPBONPHUBOJ, - MYJbT

AuctasumMonHoro ynpasienus IR, HaGop nomken ObiTh

| YKOMIUIEKTOBAH aKKyMynsTopHbIMH OaTtapesmu. [Iporpammuoe |
' obecrieyenue, UCTONb3yeMOe  Juls  TIPOrpaMMHpOBaHMs

cobupaeMbix poOOTOTEXHUUYECKUX MOJIENEH W YCTPOMCTB, JA0JIKHO

!' ObiTh 10CTYNHO JUis 6ecnnaTHoro ckauuBanus U3 cet MutepHer

M 1I0CJIE/IOLLET0 UCTIONIb30BAHHS.

_Haumenosanue paszena: "EctecTBeHHOHay4YHas HanpaBieHHOCTB"
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No
n/n

HanmeroBanne
obopyaosanus (PBIIO)

‘Kpancue NpUMEpPHbIE TEXHUUYeCcKue xapakrepuctuku (PBITO)

E}mnuua
M3MepeHUst

KonnuectBo

]

3.1,

Lludposas naboparopus 1o
IKOJIOTHH

ObecneuynBaer  mpoBejeHHe  y4eOHOrO  IKOJIOrMYECKOro
MOHMTODMHIA  WHCTPYMEHTAJbHbLIMM  MeToaamH.  HaGop
HPUMEHAETCHS [IPU  U3YYCHUM IKOJIOTMHM, OMOJIOIMH, XHMHM,
reorpadu M NMPUPOAOBENCHUS, a TAKKe /Ul WHAMBHIYaIbHbIX
MCCIIE/IOBAHUSI M TIPOEKTHOW  JESTENLHOCTH  IIKOJbLHUKOB.
Kommnexranus: becnposoaHoi MYJIbTHAATYUK 1o
IKOJIOTHYECKOMY MOHUTOPHHIY C 8-10 BCTPOEHHBIMM JIATYUKAMM:
Hatuuk mutpaT-noHoB Jlatumuk xnopuja-uonos Jaruuk pH c
JMana3oHoM u3MmepeHuss He yxe yem ot 0 go 14 pH Jlatumk
BJIAXHOCTH ¢ jaManasoHoM wu3mepenus 0...100% Jlatuuk
OCBEUICHHOCTH C JIHANa30HOM W3MepeHus He yxke 4yem oT 0 o
180000 nk JlaTyMk Temmeparypbl ¢ JMana3oHOM H3MEpeHHs He
yxke uyem ot -20 po +140C JlaTuuk “IeKTPONPOBOAUMOCTH C
JiHanasoHaMu usmepenus He yxe yem ot 0 1o 200 mxCwm; ot 0 10
2000 mMxCwm; or 0 mo 20000 mxCwm JlaTumk Temneparypbi
OKpYZKaloLeH cpe/ibl ¢ IMana3oHoOM M3MEepeHHUs HE YXKe YeM OT -
20 po +50C OrtpenbHble NaT4UKM W MYJIbTHAATYMKH: JlaTyMK
3ByKa ¢ (yHKIMEH MHTerpupoBaHHUs C JMana3oHOM W3MepeHHs
yactor He MeHee yeM OT 50 I'm ao 8 kl'i; Jlaruumk BinaxkHOCTH
MOYBLI C IMANa3oHoM uimepeHus He yxe yeM ot 0 1o 50% JlaTyuk
OKMCH yrjiepojia ¢ /IAana3oHoOM W3MepeHus: He yxke yeM ot 0 10
1000 ppm. MynbTHIaTYUK ONTHUYECKOH TIIOTHOCTH U MYTHOCTH
CO BCTPOEHHBIMM JIaTYMKaMM: JlaT4MK ONTHYECKOH IJIOTHOCTH
470 um ¢ auanazoxHom namepenus ot 0 10 2 D JlaTynk onTHuecko
MJIOTHOCTH 525 HM ¢ inana3oHoM uimepenns ot () 1o 2 D Jlarunk

T

61.00




No

n/n

HaumeHoBaHHe “Ir(
obopynosauus (PBIIO)
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paTK1e npuMepHble TeXHu4yeckue xapakrepuctuku (PBITO)

Enununa
M3MEpPEHHUS

KonuyecTBo

[ludposas maboparopus 1o |
dusznonoruu (popuiIbHbIK

YPOBEHb )

ONTHYECKOM TUIOTHOCTH 630 HM ¢ iana3oHoM uaMepenus ot 0 10
2 D JIaTyMK MYTHOCTH PacTBOPOB ¢ AHAIa30HOM W3MepeHusi ot ()
10 200 NTU Axceccyapsi: KaGesis USB coeunuTebHbii (2 wT. )
3apsjiHoe yctpoictBo ¢ kaberem miniUSB USB Apantep
Bluetooth 4.1 Low Energy CrepikeHnb [uisi 3aKperuieH|s 1aTYuKOB
B wratuBe Kparkoe pyKOBOACTBO MO IKCIUTyaTalWu LUA(PPOBO
nabopatopuu  [Iporpammuoe obecrieyenne Metoauueckue
pexomenaaumu He wMeHee 20 pabor VYnakoBka Hanuuue

| PYCCKOS3BIYHOIO CaiTa NOAIEP/KKHI, HAJIMYHE BHCOPOITHKOB.

ObecneunBaer npoBeieHHe UCClIeJIOBaHMS no
(GyHKIIMOHMPOBAHHIO YeJIOBEeYeCKOIo opranuimMa. KoMmiekrauus:
becripoBoiHOW  MynBTHAATYMK 1O  QU3HONOIHK ¢ 5-10
BCTPOEHHbIMHM JaTYuKaMu: JlaTuMK apTepHalbHOrO JIaBJICHMUS
(0...250 MM prt. cT.) JlaTuuk nmynbca ¢ A4Aa3oHOM U3MEPEHUs He
yxe yeM ot 30 no 200 yu/mus Jlatyuk TeMneparypbl Tena ¢
JIHAna3oHoOM M3MepeHHsi He yxke uyeM or +25 no +40C Jlatumk
9acTOTHI JIbIXaHUs C AMana3oOHOM U3MepeHHs He yxke yeM ot 0 10
100 muxsioB/MuH JlaTuuk yckopeHHs ¢ nokasarensmu +2 g; +4 g;
+8 g Orpensubie yctpoictBa: [latunk DKIT ¢ nmanazoHom
w3mepenus He yxe yeMm ot -300 g0 +300 MB) Jlatunk cunomep ¢
JInanasoHoM usMepenuss He yxe dem or 0 go 40 H Jlaruuk
OCBEIIIEHHOCTH C JIMala30HOM H3MepeHus He yxke yeM ot 0 j0
180000 15k Axceccyapbr: Kabens USB  coeauHuTE bHbBIA
3apsaHoe yctpoiictBo ¢ kaGenem miniUSB USB  Anpantep
Bluetooth 4.1 Low Energy Kpatkoe pyKOBOACTBO MO

T

61.00




15

. - 1 =
Ne auMEHOBaHHe ) Envnuua
wn_joGopyzosanus (PBIIO) Kparkue npumepHbie TexHuyeckue xapakrepuctuku (PBI10O) “3MEE3HHLEO

sKkcrutyatauud  mudpoBodt  naboparopuu  [Iporpammuoe
obecneyenre MeroiMueckue pekoMenamu He menee 20 pabort
Hanuyme  pycckosisbidHOro — caita  noaiepxkku  Hanuuue
__BUWJEOpONMKOB." _ o -
Ob6ecneunBaeT BHINOJHEHHE JKCIEPUMEHTOB M0 TEMaMm Kypca
| busuku. Kommiekrauus: becripoBOJHOH MyJbTHAATYHK 110
¢u3uke ¢ 6-10 BCcTpoeHHBIMM AaTunkamu: Lludposoit maTumk
TEMIIEpaTypbl C JHana3oOHOM M3MepeHus He yxke ueM ot -20 1o
120C Hudpopoii gaTunk abCOMOTHOTO JIaBIEeHHUS C HUAna3oOHOM
u3MepeHus He yxe qem ot 0 1o 500 kI'la JlaTuuk MarHUTHOTO 110

C MaIa3oHoM u3MepeHus He yxe yem oT -80 j1o 80 MTa JlaTuuk
' } HanpsHoKeHHWs ¢ JiarazoHaMu M3MepeHMs He ykKe 4eMm OT -2 JIo
Iudpopas naboparopus no +2B;or -5 go +5B; or-10 10 +10B; ot -15 g0 +15B JlaTunk Toka
du3zuke (yueHuyeckas) He yxKe yeM ot -1 1o +1A Jlatyuk akcenepoMerp ¢ nokasaresisMu
He mMeHee yem: +2 g; +4 g; +8 g Ornenbubie ycrpovictea: USB
ocuminorpag He meHee 2 kaHana, +/-10 B Akceccyapsi: Kabesn
' USB coeaunuTenwubiii  3apsjiHoe yCTpOWCTBO ¢ Kabenem
' miniUSB USB Apnantep Bluetooth 4.1 Low Energy Koucrpykrop
| Ans nposeaeHHs SKcnepuMeHToB KpaTkoe pyKOBOACTBO 1O
| kennyatauun  uudpoBoit  mabopaTopun [Iporpammnuoe
| ’ obecnevenne Mertoanyeckue pekomenaatuu (40 pabor) Hannume |
| # | pycckos3pi4HOro caita nojuiepxku Hannuue Buneoposinkos.

JIMYECTBO

T 61.00

Ob6ecneynsaer BoimoiHeHue nabopaTopHbIX paboT MO XMMMU Ha

' ' Iludposas nabopatopus 1o v .
3.4. ypoKax B OCHOBHOM IIKOJE€ W IPOEKTHO-UCCIIE0BATENbCKOM | T 61.00
XUMMH (yYeHHUYecKas ) .

| | nesrensHocTH  ydaumxcs.  Kommuekranmsa:  BecnipoBojHoii




No

n/n
=

3.5.

aMMEHOBaHHe
Gopynosauusi (PBITO)

16

‘E:‘ Kpatkue npumeptbie TexHu4eckue xapakrepuctuku (PBI1O) [E

—

MYJIbTHJATYHK [0 XUMHHM C 3-Msi BCTPOEHHBIMM JIaTYHKAMM:
Jlatuuk pH ¢ auanaszonom usmepenus He yxe yem ot 0 1o 14 pH
JlaT4MK 3JIEKTPONPOBOJAMMOCTH C JMana3OHaMH W3MCPEHUs He
yxe yeM ot 0 1o 200 MmxCwm; ot 0 o 2000 MxCwm; ot 0 0 20000
MKCM JlaTuuk TeMnepatypbl ¢ JMana3oHOM M3MEpEeHHs He yiKe
yem ot -20 no +140C OrnenbHbie gaTyuku: JIaTYuK ONTUYECKOU
nnotHocTH 525 M Axceccyapsl: Kabens USB coeaunutenbHblii
3apsaaHoe ycrpoiictBo ¢ kabenem miniUSB USB  Anantep
Bluetooth 4.1 Low Energy Kpartkoe pyKoBOACTBO Ti0
skcnayarauun uudposoit naboparopun Habop saGoparopuoii
OCHAaCTKH IIporpammuoe obecneuenue  Meroauyeckue
pekoMenaaimu He Menee 40 pabor Hammdue pycckosizbiuHOTO
caiTa nojyiepKku Hanuvue BUICOPOIMKOB.

[Tudposas nabopatopus no’
Ouonoruu (yuenuyeckas)

- B —— — — — S—

13MepeHHus

IIPIHHlla- lK

OJIUYECTBO

ObecneunBaeT BHITONHEHME nabopatopHeix paboT Ha y ypoKax 1o
OHONIOTMY B OCHOBHOW LIKOJIE W NPOCKTHO-HCCIIEI0BATENLCKON
jaesitenbHocTH  ywammxcs.  Komnnexkraums:  becripoBoaHo#M
MYJIbTHAATYHK MO OMOJIOrUK € 5-10 BCTPOEHHBIMH JIaTYMKAMM:
JlaTuuk BiakHOCTH ¢ auana3oHoM usmepenus 0...100% Jlatuuk
OCBEILIEHHOCTH C JMana3oHOM W3MepeHus He yxke dem ot 0 j10
180000 nx Jlatuuk pH ¢ quanazoHom uzMepeHus He yxke yem ot ()
1o 14 pH JlaTuuk Temnepatypsbl ¢ IHana3oHOM H3MEpPEHUs He yikKe
yem ot -20 g0 +140C Jlatuuk TemMnepaTypbl OKpyKalIel cpebl
C JMana3’oHoOM H3MepeHus He yxke 4vem ot -20 po +40C
Axceccyapbi: 3apsaHoe ycTpoicTBo ¢ kabeiem miniUSB USB
Anantep Bluetooth 4.1 Low Energy Kpartkoe pykoBoAcTBO 1o

T

61.00




HanmenoBan#e
obopynosanus (PBIIO)
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Kpatkue npumepHbie TexHudeckue xapakrepucriku (PBI10)

Eaunuia
M3MEepeHUst

Konuyecrso

sKcryaranuu kQposoi naboparopun Lludposas suieokamepa
C METaJUIM4YEeCKUM IITAaTHBOM, pa3speiienue He meHee 0,3 Mnuxkc
ITporpammHuoe obecneyenne MeToauyeckue pekoOMeHIaluy He
mernee 30 pabor VYmakoBka Hanuuue pycckosisbi4HOrO caiTa

— ~ 4

MOJIIEPIKKH, HAJIMYHE BH/ICOPOJIUKOB."

| 5

HanmenoBanue

[ludpposas naboparopus no
dusuke (yueHuueckas )
(MaJTOKOMITJIEKTHAS 111KO0J1a)

‘Haumenosanue nanpasnenus: "basopas (0bs3aTenbHas 4acTh) (MaJlOKOMIIEKTHas mKona)"

paszena: "EcTecTBeHHOHayuHas HAaNpaBIeHHOCTb (MAJOKOMIUIEKTHAS 1Koa)"

ObecneynBaeT BbINOJIHEHUE 3KCIIEPUMEHTOB MO TeMaM Kypca
¢usukn. Kommnekrauus: becnpoBogHOM MynbTHAATYMK 1O
Gusnke ¢ 6-10 BcTpoeHHbIMH JarTuukamu: [{udposoit maTumk
TEMIIEPATYPBI C JHANa3OHOM M3MEpeHHs He yxke yeM oT -20 1o
120C Ludposoit jatyrk abCOMOTHOTO AaBIEHUs C JAHANIA30HOM
u3Mepenud He yxe yem ot 0 1o 500 kIla Jlatuuk MaruuTHOrO 1o
C Mana3oHoM u3MmepeHus He yxe yeM ot -80 mo 80 MTn Jlatumk
HanpsyKeHUs ¢ Auana3’oHaMM W3MEpPEeHHMs He ykKe 4eM OT -2 JI0
+2B; o1 -5 1o +5B: o1 -10 10 +10B: ot -15 1o +15B JlaTyuk Toka
He yKe yem oT -1 10 +1 A Jlatunk akcenepomeTp ¢ rnokasaresisiMu
He MeHee yeM: 2 go; +4 o: +8 o OtaenbHbie ycrpoiicta: USB
ocuutorpad He meHee 2 kanana, +/-10 B Akceccyapwoi: Kabensb
USB  coeaunutenbhbiit  3apsaHoe ycrpoiictBo ¢ kaGesem
miniUSB USB Anantep Bluetooth 4.1 Low Energy Koncrpykrop
JUIs TIpoBeieHus dKcnepumeHToB KpaTkoe pykoBoACTBO 1O
skcnuyatauMd  uudposoi  naboparopun  IlporpammHoe
obecneyenne Metoauueckue pexomentaiiu (40 pabor) Hanuume

PYCCKOSI3bIYHOTO caiTa noajepkku Hanuuue BH1€OpOIHKOB.

mr

80.00




~ o6opyoBanus (PBITO)

HauMmenoBanue
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paTkue npuMepHsie TexHuyeckue xapakrepuctuku (PBITO)

JAUHHLIA

1.2

1.3, |

I

Iudposas naboparopus no
XUMUH (yueHWUecKas )

Lixpposas nabopatopusi no
Ouonoruu (yueHuveckas )

O6ecneunBaeT BbIIONHEHHE JaOOPaTOPHBIX paboOT MO XMMHHM Ha
ypOKax B OCHOBHOW IIKOJIE W ITPOEKTHO-HCCIICA0BATENbCKOM
aesarenbHocTH  ydammxcs.  Komnaekrauumsi:  becnpoBojHOM
MyJIbTHIATYHK [0 XHUMHH C 3-Msi BCTPOEHHBIMHM JaTYWKAMM:
Hatuuk pH ¢ auanasonom usmepenus He yxe yem ot 0 1o 14 pH
JlaTyuK 31EeKTPONpPOBOAMMOCTH C AMaNa3oOHaMH HM3MEpPEHHs He
yxe yeM ot 0 j1o 200 MxCwm; ot 0 g0 2000 MxCwm; ot 0 mo 20000
MKCM JlaTyuk TeMneparypbl ¢ JMana3oOHOM H3MEPEHUS He yKe
yeM ot -20 g0 +140C OtaensHble natynku: Jlatynk onTuyeckoii
naotHocTH 525 HM Axceccyapsl: Kabens USB coeaunuTenbublii
3apsaHoe yctpoiictBo ¢ kabenem miniUSB USB  Apantep
Bluetooth 4.1 Low Energy Kpartkoe pykoBoacTBO M0
skcityataimu uudposoit naboparopun HaGop snaboparopHoii
ocHactku  [lporpammuoe  ofecrieyenne  MeToauueckue
pekomennauuu He mMeHee 40 pabor Hamuuue pycckoszbiuHOro
caiira nojiepxkku Hanwune supeoponwkos.
ObecneunBaeT BbITIONHEHHE J1TabOpaTOPHBIX paboT Ha ypokax no
OMOJIOrMH B OCHOBHOM ILIKOJIE M [TPOEKTHO-UCCIIEI0BATENLCKON
aestenbHOCTH  ydamuxcs.  Komnnekrauus:  becnpoBojHoi#
MYJIbTHAATYHK 1O OGHONIOTHM C 5-10 BCTPOCHHBIMH JaTYMKAMM:
Jlatumk BiraxHocTH ¢ auanasonom usmepenus 0...100% Jlatuuk
OCBEINEHHOCTH C JIHana3oHOM W3MepeHus He yxe 4deM oT 0 no
180000 nk latyuk pH ¢ ananasonom u3mepeHus He yxe 4em ot 0
1o 14 pH Jlatuuk Temnepatypbl ¢ JHania30HOM W3MEPEHHs He yiKe
ueM ot -20 jo +140C Jlatuuk TemnepaTtypbl OKpyKaroLei cpe/ibl

KonuuecTso
3MEepeHus e
LT 80.00
]
IIT 80.00
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No (ﬁanmeudaauue
n/n_lo6opyosanus (PBIO) Kparkue npumepHbie TCXHWICCK‘HC )Vcapak'repucrmcn (PBIIO) leepeum OJIMYECTRO

C AMana3oHOM H3MepeHHs He yxke dYem ot -20 go +40C
Axceccyapsl: 3apsiiHoe ycTpoictBo ¢ kabesem miniUSB USB
Anantep Bluetooth 4.1 Low Energy Kpatkoe pykoBoACTBO 110
akciTyarauun mudposoii maboparopun Llndposas Buaeokamepa
C MEeTa/UIMYECKUM LITaTHBOM, paspeuieHue He menee 0,3 Mnukc
[Iporpammuoe obecrieuenre Metoauyeckue peKOMEHJAIMH He
menee 30 pabor VYnakoBka Hanuyme pycckossbiyHOro caiira
- | NOAACPKKM, HATUYHE BUNCOPOJHKOB. =~~~ L
| Haumenosanue pasaena: "KomnsioTepHoe o60pyioBaHKe (MaloKOMIIEKTHAS 111KOJIa)"
B Tun ycrpoiictea: Muorodynkuuonanbioe ycrpoiicrso (MOVY);
[lBeTHOoCTh  meyaTh: 4YepHo-Oenas; TexHomorus  mneyaru:
siekTporpaduyeckas  (nasepHasi, cBeroanoasas); @Dopmar
neyaTu: He MeHee A4, Tun CKaHUPOBAHUS: | LIT 40.00
NPOTSKHbIM/MNaHeTHbIH;  BO3MOXHOCTL  CkaHMpOBaHHMS B
dopmatax: He menee A4; Cnocob noakmovenns: LAN, Wi-Fi,
gsB.
®opm-paktop: HOyTOYK; Pa3zmep auaronanu: ve menee 15.6
jonmMos; Paspeluenue sxpana: Full HD, Quad HD wan Ultra HD;
O6umii 06beM ycTaHOBICHHOW ONEpaTHBHOM MaMATH: He MeHee 8
I'GaiiT;  Makcumanbiblii  o6umii  nojyiepkuBaembiii  06beM
HoyTbyk ornepat¥BHOM TnamsATH: He wMeHee 16 ['Oaiit; O6bem SSD | mr 80.00
Hakonurens: He meHee 240 I'6aiiT; becripoBoanas cBsze: Wi-Fi;
KonuvecTBo BCTpoeHHbIX B Kopityc noproB USB: He meHee 2, u3
KOTOpbIX He MeHee | nomkHO ObiTh USB Bepcun He nuxe 3.0;
Paspelnenue B36-kamepbl, Mnukcesib: He Menee 0.3; BeTpoeHHbli

ol

iy M®Y (npunTep, ckaHep,
X KOTHP)

2
(R
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No |Hanmenosanue
n/n_|o6opynosanus (PBI1O)

Kpartkue npuMepHble TexHu4eckne xapakrepuctuku (PBITO)

mukpodon; KnaBuatypa ¢ packinaakol ¥ MapKHpOBKOW KilaBulli
QWERTY/MIIYKEH; Tloajepikka CcTaHiapToB 6ecnpoBoHOM
ceaszu:  802.11a/b/g/n/ac; Ilpow3BOAWTENBLHOCTH MpoOLECCOpa
(3nauenue nokazarens «CPU Mark» no tecty «Laptop& Portable
CPU Perfomance» http:// www.cpubenchmark.net/laptop.html):
He Menee 5000 emuuuu; Hanwume MaHMnynsTopa MbIIb B
KOMIUIeKTe: Jia; YCTaHOBIIEHHAsi OINEpalMOHHAs CHCTeMa C
rpaMuECKUM [10JIb30BATENILCKUM  UHTEpDEHCOM, CBeJeHHS O
KOTOPOM BKJIFOYEHBI B €/IMHbIH PeeCTp POCCHICKUX ITPOrpamMm s
SJICKTPOHHBIX ~ BBIYMCIWTENbHBIX MaliMH W 0a3  JaHHbIX:

YcTanoBiieHHbIH NMakeT OQUCHOTO NPOrpaMMHOTO oOecredeHus:, |

COBMECTHMOI0 C YCTAHOBJICHHOW ONEPALHOHHOH CHUCTEMOIA,
CBEJIEHUSI O KOTOPOM BKIJIFOYEHbI B €AWHBIA PEECTP POCCHHCKUX
nporpaMM il J€KTPOHHbIX BBIYMCIMTENBHBIX MalmuH W 6a3
JIaHHBIX.

JUHHUILIA

M3MCpEHUSA

Konuqecmd




