VYIIPABJIEHUE OBPA30OBAHUA 1 HAYKHA

TAMBOBCKOH OBJIACTU
ITPUKASI
22.12.221r.
TaMm60B Ne 3401
06 BEPKICHUU MH(PPACTPYKTYPHOTO JUCTA TU1SL OCHAILICHUS

00111e00pa3oBaTeNbHBIX OPTaHU3AINN, PACTIOJIOXKEHHBIX B CEIBCKOM MECTHOCTH H
MajbIX TOpoJax, OOOpPYIOBaHHWEM, pPACXOAHBIMH MaTepuajlamMu, CpEICTBaMU
oOy4eHHs W BOCHUTAHUSI C IEJNbI0 CO3JAaHUs U (PYHKIMOHMPOBAHUS IIEHTPOB
00pa3oBaHuUs €CTECTBEHHO-HAYUYHOU M TEXHOJIOIMYECKOM HanpaBieHHOCTeN « Touka
pocta» B 2022 rony

B cootBercTBuu ¢ nm. a) n.2 [IpaBui npenocTaBieHUs U pacHpeneeHus
cyocuauii U3 (denepanbHOoro OroKera OrokeTaM CyObekToB Poccuiickoit
Oenepanun Ha COQUHAHCUPOBAHUE PACXOJHBIX O0053aTEIBCTB CYOBEKTOB
Poccuiickoit ®enepauny, BO3HHUKAOIIMX MPH PEATU3AUUA PETUOHAIBHBIX
MPOEKTOB, OOECIECUUBAIONIUX JOCTUKEHUE IIEJICH, MOKa3aTesiel U Pe3ysbTaToB
dbenepanbHbIX MPOEKTOB, BXOMSIIMX B COCTaB HAIMOHAJIBLHOIO MPOEKTa
«O0pa3oBaHuey, B paMKax rocyapCcTBeHHOM mporpamMmmbl Poccuiickoit @eaepanuu
«Pa3Butue obpazoBanus» (yreepxkiaensl [loctanoBnenuem I[lpaButensctBa PO ot
26.12.2017 Nel642, ¢ u3MeHEHUsMH), MUCHbMOM MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @eneparuu ot 01.11.2021 r. Ne TB-1913/02 «O HampaBieHUH
METOIMYECKUX PEKOMEH A, HAa OcHOBaHUM ucbMa PI'AOY JII10 «Akanemust
Munnpocsemenusi Poccun» - ®enepanbHoro omeparopa - «O COOTBETCTBUU
HHOPACTPYKTYPHOTO JINCTA €AMHON TexHoJorndeckoi cpeae HITO» ot 14.12.2021
Ned783 u mpoToKOIa 3aceaHusl BEIOMCTBEHHOTO MPOSKTHOTO Orca yIpaBiICHUSI
obOpa3zoBanus 1 Hayku TamOoBcko# obmactu ot 02.12.2021 ¢ 1eapl0 co3aaHus U
(G YHKITMOHUPOBAHUS IEHTPOB  OOpa3oBaHUsI  €CTECTBEHHO-HAYYHOU U
TEXHOJIOTMYECKON HarpasieHHOCTeN «Touka pocTra» B pamMKax pPETHOHAIBHOIO
POEKTa, OOECIEeUUBAIOIIETO JOCTHKEHUE LIeJiel, IOKa3aTelne W pe3ysbrara
dbenepanibHoro mnpoekta «CoBpeMEHHas IIKOJa» HAIMOHAJIBHOTO MPOEKTa
«O6pazoBanue» B TamOoBckoit obmactu B 2022 roay, [IPUKA3BIBAIO:

1. YrBepauThb UH(PPaCTPYKTYPHBIN JIUCT TSt OCHAILICHUS
o011eo0pa3oBaTeNbHBIX OPTaHU3AIUH, PACTIONIOKEHHBIX B CEITCKOM MECTHOCTU H
MajbIX TOpoJax, OOOpyIOBaHHWEM, PACXOAHBIMU MaTepHaaMH, CpEIACTBAMU
oOy4eHUsT W BOCHUTAHUS C IENbI0 CO3JAaHUsA U (PYHKIMOHUPOBAHUS IIEHTPOB
00pa30BaHMsI €CTECTBEHHO-HAYYHOMN U TEXHOJIOTHUECKOM HanpaBieHHocTel «Touka
pocta» B 2022 ro1y COrjiacHO MPHUIIOKEHHUIO.



2. KoHTposb 32 UCTIOJHEHNEM MPUKa3a BO3JIOKUTH HA MEPBOI'O 3aMECTUTEIIS
ynpaBieHus: 00pa3oBaHus U Hayku obnactu Mopnoskuny H.B.

HavanpHuk ynpasineHus T.11. KorenpHrkoBa



3aMecTUTENh HayaJlbHUKA YIPaBIICHUS
o0Opa3oBaHMs U HAyKH 00J1acTu
C.1.Cycopos

Pektop TOI'OAY [JIIO «MHcTUTYT
MOBBIIIEHHUS KBaJTU(UKAIMU paOOTHUKOB
o0pa3oBaHU»

T.B.Mup3aepa

Pacuer paccbuiku:

1. H.B.MopnoBkuHa - 1 3K3.B 2J1. BUJIE
2. T.B.Mup3zaeBa — 1 3k3.B 21. BUfe
3. OMCY — 1o 1 9k3. B 311. BHAE



oT

WNudpacTpyKTypHBIHA JHCT

[Ipunoxenue

K MPUKa3y yIpaBieHUs
00pa3oBaHUs U HAYKH 00JIaCTH
Ne

U1 OCHAIIEHUs 00111e00pa30BaTeIbHBIX OpraHU3aIHii,
PacCIoOJIOKEHHBIX B CEILCKOM MECTHOCTH U MaJIbIX FTOPOJIaXx,
000py10BaHUEM, PACXOAHBIMU MaTepUaIaMU, CPeICTBaMU OOyUEHUS U
BOCIIMTAHHUSA C LEJIbIO CO3JaHUS U (PYHKIIMOHUPOBAHUS LIEHTPOB OOPA30BaHMUS
€CTECTBEHHO-HAYYHON U TEXHOJOTM4YeCKOW HanpasiieHHOcTel « Touka pocTta»

B 2022 rony

No HaumenoBanue
a /;1 060opyaI0oBaHUS
(PBIIO)

KpaTkue npumepHble TeXHMYECKHE
xapakrepuctuku (PBIIO)

Eanauna
H3MepeHust

KoanuyecTBO

HanmenoBanue Hanpasiienus: ""ba3oBas (o0si3aTe/ibHas 4acThb)"

1 Haumenoanue paszaena: "EcTecTBeHHOHay4Has HalPaBJIEHHOCTD"

Lludposas
imabopaTopus 1o

11 (puznke

(yueHuueckas)

O6ecrieunBaeT BHIIOJIHEHNE IKCIIEPUMEHTOB
o TemMaM Kypca ¢usuku. Kommnexraus:

becripoBoiHOI MyIBTUIATUUK 110 PU3UKE C 6-

10 BCTPOCHHBIMM JJaTYUKaMMU:
[{udpoBoii JaTYUK TEMIEPATYPHI C
ara30HOM U3MEpeHHsI He yike ueM ot -20
o 120C

[{udpoBoii faTunK aOCOIIOTHOTO JABIEHHUS C
nana3zoHoOM U3MepeHust He yxke ueM ot 0 110
500 xIla

JlaTuuK MarHUTHOT'O TOJIS C TMANa30HOM
n3MepeHus He yxxe yem ot -80 1o 80 mTn
JlaTunk HanpspKEHUs ¢ AMana3oHaMu
M3MEpEeHus He yxKe ueM oT -2 110 +2B; ot -5
o +5B; ot -10 go +10B; ot -15 no +15B
JlaTunk ToKa HE yxke 4em ot -1 1o +1A
JlaTuuk akcenepoMeTp ¢ MoKa3aTeNIsIMU He
MeHee ueM: £2 g; +4 g; +8 g

OTtnenbHble yerpoiictBa: USB ocunmnorpad
He MeHee 2 kaHana, +/-10 B Akceccyapsi:
Kabenr USB coenuHuTENbHBIN 3apsiiHoe
ycTpoiicTBo ¢ kabenem miniUSB USB
Anantep Bluetooth 4.1 Low Energy
KoHcTpyKkTOp AJis MpoBeIeHUs

PKCIIEPUMEHTOB

114.00




n/n

HaunumenoBanue
o0opynoBaHust
(PBIIO)

KpaTkue npumMepHbIe TeXHHYECKHE
xapakrepuctuku (PBIIO)

Exnauna
H3MepeHust

Koan4yecTBoO

KpaTkoe pykoBOJICTBO 10 SKCIUTyaTalluu
uudposoit tabopatopuu [Iporpammuoe
oOecrieueHue

Metoandeckue pexomeHaamnuu (40 pador)
Hayinune pyccKosI3bIMHOTO cailTa NOAJECPKKU
Haynune BUIE€OPOIUKOB.

1.2

[{udposas
lmaGopaTopus 1Mo

XUMHH
(yueHuueckas)

ObecnieunBaeT BHINIOIHEHUE JTAO0PATOPHBIX
paboT MO XMMHH HA YPOKaX B OCHOBHOM
IIIKOJIE U TIPOEKTHO-KUCCIIEI0BATEIbCKON
NEesITeIbHOCTH YYalIuXCs.

KoMIuiekTanus:

becripoBo1HOI MYIBTUIATUMK 110 XUMHUU C 3-
MsI BCTPOSHHBIMH JJATYNKAMU:

JlaTuuk pH ¢ 1nana3oHoM U3MEpPEHUs HE YxKe
uem ot 0 1o 14 pH

JlaTyuK 3JIEKTPONPOBOAUMOCTH C
narna3zoHaMu U3MepeHus He yxke 4yeM oT 0 10
200 mxCwm; ot 0 10 2000 MxCwm; ot 0 1o
20000 MxCm

JlaTuuk TeMrepaTypsl ¢ TUana3oHoOM
n3MepeHus He yxe uem ot -20 go +140C
OTnenbHbIC JAaTYUKU:

JlaTyuK ONTHYECKON ITIOTHOCTH 525 HM
AKceccyaphl:

Kabens USB coenquHUTENbHBII

3apsigHOe yeTpoicTBo ¢ kabenem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
Kpatkoe pykoBOACTBO O KCILTyaTalluiu

1 poBoii TabopaTopuu

Ha6op nmabopaTopHoO#t OCHACTKH
[IporpamMMHoOe obecrieueHue

MeTtoauyeckue pekoMmeHaauuu He menee 40
padot

Hannune pyccKosI3bIYHOTO caifTa OIS PKKU
Hanwnune BUICOPOTUKOB.

114.00

1.3

[{udposas
maboparopust 1o

OroI0TUN
(yueHuueckas)

O0ecreynBaeT BBIIOJIHEHUE JIA00PATOPHBIX
paboT Ha ypoKax Mo OMOJOTHU B OCHOBHOU
[IKOJIE U MPOEKTHO-UCCIIEA0BATEIBCKOMN
NEATEIIbHOCTH yYaIIUXCSl.

Kommnekranus:

becripoBoHOM MYIBTHAATYHUK IO OMOIOTHU C

5-10 BCTPOCHHBIMU NATYUKAMMU:

114.00




n/n

HaunumenoBanue
o0opynoBaHust
(PBIIO)

KpaTkue npumMepHbIe TeXHHYECKHE
xapakrepuctuku (PBIIO)

Exnauna
H3MepeHust

Koan4yecTBoO

JlaTuyuk BIAXXHOCTH C TUANa30HOM U3MEPEHUS
0...100%

JlaTunK OCBEIIEHHOCTH C JUana3oHoM
n3Mepenus He yxke uem ot 0 1o 180000 nk
JlaTuuk pH ¢ nnana3oHoM U3MEPEHUS HE YxKe
uem ot 0 no 14 pH

JlaTuMK TeMIiepaTypsl C IAANa30HOM
n3MepeHus He yxxe yem oT -20 1o +140C
JlaTunK TeMIepaTypbl OKpYKaroliel Cpebl ¢
TUara3oHOM U3MEpPeHHUsI He ke ueM oT -20
mo +40C

AKceccyaphl:

3apsigHOoe yeTporcTBo ¢ kabenem miniUSB
USB Ananrep Bluetooth 4.1 Low Energy
KpaTkoe pyKOBOACTBO I10 3KCILTyaTalluu

1 poBoi JTabopaTopuun

L{udposas BumeokamMepa ¢ METANTUIECKAM
IITaTUBOM, paszpenienue He meree 0,3 Mnukc
[IporpamMMHOe obecrieueHue

MeTtoaudeckue pekomeHaanuu He meuee 30
pabot

YakoBka

Haymnune pyccKosI3bIYHOTO caiiTa NOANEPKKH,
HAJINYHE BUACOPOINKOB

Haumenosanue pazzaena: "KommbroTepHoe 06opynoBanue”

2.1

MOV (mipunrep,
CKaHep, KOIup)

Tun ycrpoiictBa: MHOro(yHKIIMOHAIBHOE
ycTpoiictBo (MDYVY);

L[BeTHOCTDH Me4aTh: YepHO-0Oenas;
TexHosorus nevyatu: snekTporpapudeckas
(J1azepHasi, CBETOIUOHAS );

@dopmar neyaTtu: He MeHee A4;

Tun ckaHMpOBaHUA:
MPOTSKHBIN/TITaHIIIETHBIN;

B03M0KHOCTh CKaHMPOBaHUS B (popMarTax: He
MeHee A4;

Cnioco6 moaximrouenus: LAN, Wi-Fi, USB

38.00

2.2

HoyT6yk

Dopm-PakTop: HOYTOYK;

Pa3zmep nuaronanu: He meHee 15.6 n10iiMoB;
Pazpemenne sxpana: Full HD, Quad HD unm
Ultra HD;

OOMii 00beM yCTaHOBIEHHOM ONepaTUBHON
rmamsTh: He MeHee 8 ['0aiiT; MakcuMallbHbIH

114.00




n/n

HaunumenoBanue
o0opynoBaHust
(PBIIO)

KpaTkue npumMepHbIe TeXHHYECKHE
xapakrepuctuku (PBIIO)

Exnauna
H3MepeHust

Koan4yecTBoO

001N TTOAIepKUBAEMBIN 00beM
OTICPaTUBHOM MaMsTH: HE MeHee 16 ['0aiT;
O6bem SSD Hakonurens: He menee 240
["GaiiT;

becnipoBoHast cBsi3b: Wi-Fi;

KonnyecTBO BCTPOCHHBIX B KOPITYC TOPTOB
USB: He MeHee 2, u3 KOTOpbIX HE MeHee |
noykHo ObITh USB Bepcuu He Huxke 3.0;
Pasperenne B30-kamepbl, MIIUKCeINb: HE
menee 0.3;

Bcrpoennsblii MUKpodoH;

KnaBuatypa ¢ packiajkoil 1 MapKUPOBKOH
kiasum QWERTY/MLIYKEH;

[Tognepxka cranaapToB O€CIIPOBOIHON
cesizu: 802.11a/b/g/n/ac;
[Ipon3BOAUTEIHLHOCTH MpoOIeccopa (3HaUeHUE
nokazatenst «CPU Mark» no tecty «Laptop &
Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html):
He meHee 5000 equnauAIy;

Hannune MaHUMYISTOPA MBIIIb B KOMILJIEKTE:
a1a,

'YcraHoBIEHHAs ONIEPAIIMOHHAS CHCTEMA C
rpaUIeCKUM IOTH30BATEIHLCKIM
nHTEpPeiicoM, CBeIeHUsI O KOTOPOM
BKJIFOUEHBI B €IMHBIN PEECTP POCCUMCKUX
[porpamMm JJist SJEKTPOHHBIX
BBIYUCIUTENLHBIX MAIIMH U 0a3 TaHHBIX;

'Y cTaHOBNIEHHBIN MTaKeT 0PHCHOTO
MPOrPaMMHOTO OOEeCTIeUeHHsl, COBMECTHUMOTO
C YCTaHOBJICHHOM ONEPAlMOHHON CUCTEMON,
CBEJICHUS O KOTOPOM BKJIFOUCHBI B €TUHBIN
[peeCTp POCCUMCKUX MPOTPAMM JJIst
PIIEKTPOHHBIX BHIYUCIUTEIBHBIX MAIIIMH U 0a3

JTaAHHBIX.

HanmenoBanue Hanpasenus: "JlonoiaurenbHoe o0opyroBanme"

HanmenoBanwue pa3nena: "KommbroTepHoe o6opyaoBanue”

3.1

HoyT6yk

Dopm-PakTop: HOYTOYK;
Pa3zmep nuaronanu: He meHee 15.6 n10iiMoB;
Pazpemenne sxpana: Full HD, Quad HD wnm

Ultra HD;

[T 3.00




n/n

HaunumenoBanue
o0opynoBaHust
(PBIIO)

KpaTkue npumMepHbIe TeXHHYECKHE
xapakrepuctuku (PBIIO)

Exnauna
H3MepeHust

Koan4yecTBoO

OO6mmuit 00BEM YCTaHOBJICHHON ONEPaTUBHOM
maMsaTH: He MeHee 8 I'0aliT; MakchMaabHBIN
001N TTOAIepKUBAEMBIN 00beM
OTICPaTUBHOM MaMsTH: HE MeHee 16 I'0aiT;
O6bem SSD nHakomnutens: He MmeHee 240
["GaiiT;

becnipoBoHast cBsi3b: Wi-Fi;

KonnyecTBO BCTPOCHHBIX B KOPITYC TOPTOB
USB: He MeHee 2, u3 KOTOpPbIX HE MeHee 1
moipkHO ObITh USB Bepcun He Huke 3.0;
Pa3pemienne B30-kamepsl, MIIUKCeIb: HE
menee 0.3;

BcerpoenHnblit MUKPOGhOH;

KnaBuarypa ¢ packj1aIkol 1 MapKUPOBKOU
kirapum QWERTY/MIIYKEH;

[Tognepxka cranaapTOB O€CIIPOBOIHON
cesi3u: 802.11a/b/g/n/ac;
[Ipou3BOIUTENBHOCTH Mpolieccopa (3HaUCHHE
nokazarens «CPU Mark» no Tecty «Laptop &
Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html):
He menee 5000 equnHuIr;

Hanuune maHunynsTopa MbIllb B KOMILIEKTE:
a1a;

'YcraHoBIEHHAs ONIEPAIIIOHHAS CHCTEMA C
rpadUuecKuM MOJIB30BaATEIbCKUM
nHTepdeiicoM, CBeIeHUS 0 KOTOPOM
BKJIFOUYEHBI B €IMHBIN PEECTP POCCUMCKUX
[porpamMM JUist SJIEKTPOHHBIX
BBIYUCIUTENLHBIX MAIIMH U 0a3 TaHHBIX;

'Y cTaHOBJIEHHBIN MTAKET OPHCHOTO
MPOTPaMMHOTO 00€CTIeUeHUsI, COBMECTUMOTO
C YCTaHOBJICHHOM ONEPAlMOHHON CUCTEMOH,
CBEJICHUS O KOTOPOM BKJIFOUECHBI B €TUHBIN
[pEeCTp POCCUUCKHX MPOrpamm JJis
DIIEKTPOHHBIX BBIYUCIUTENBHBIX MAITUH U 0a3
TaHHBIX.

HanmenoBanue paznena: "TexHOIOrH4YecKasi HalpaBJI€HHOCTh"

4.1

O06pa3oBaTeIbHBIN
HAOOp 10 MEXaHUKe,
MEXaTPOHHKE U

POOOTOTEXHUKE

HaGop momkeH OBITH MpeHA3HAYCH TS
MPOBEICHUS YICOHBIX 3aHITHH 110 U3YICHHIO
OCHOB MEXAaTPOHHUKH B POOOTOTEXHUKH,

MPAaKTUICCKOTI'O IPUMCHCHUA 0a30BBIX

41.00




n/n

HaunumenoBanue
o0opynoBaHust
(PBIIO)

KpaTkue npumMepHbIe TeXHHYECKHE
xapakrepuctuku (PBIIO)

Exnauna
H3MepeHust

Koan4yecTBoO

PJIEMEHTOB JIEKTPOHUKH U CXEMOTEXHUKH, a
TaK)xe HanboJsee pacnpocTpaHEeHHON
AIIEMEHTHOM 0a3bl 1 OCHOBHBIX TEXHHUECKUX
[pEeLIEHUH, IPUMEHSIEMBIX [TPU
[IPOEKTUPOBAHUM U IPOTOTUIIMPOBAHUN
[Pa3IMYHBIX WH)XEHEPHBIX, KHOEPHETHYECKUX
1 BCTPAUBAEMBbIX CUCTEM.

B cocraB Habopa JOKHBI BXOJAUTh
KOMIUIEKTYIOIINE U YCTPOUCTBA,
o0Jaiaroue KOHCTPYKTUBHOM,
PIICKTPUYECKOH, alllapaTHOW U MpOrpaMMHOM
COBMECTUMOCTBIO JIPYT C APYTOM.

B cocraB Habopa JOIKEH BXOJIUTh KOMILIEKT
KOHCTPYKTUBHBIX JIEMEHTOB U3 METAJLIA JUIs
COOpKHM MaKeTa MaHUIYJIILIMOHHOTO po0oTa 1
KOMIUIEKT METAJUIMYECKUX KOHCTPYKTUBHBIX
PIIEMEHTOB JIJIs1 COOPKU MaKeTa MOOHMIBHOTO
poboTa.

B coctaB Habopa JA0KHBI BXOAUTH MIPUBOJIA
[Pa3JIMYHOTO TUIIA: MOTOPHI C
MHTETPUPOBAHHBIM MJIM BHEUTHUM JAaTYUKOM
[10JIOKEHUSI — HE MEHee 21T, CEPBOIPUBO/L
0011110} — HE MEeHee 41T, CEpBOIIPUBO/]
MaJIblii — HEe MeHee 21T, TPUBOJ C
BO3MO>KHOCTBIO YIIPaBJIECHUS B IIaTOBOM
[pEKUME — HE MEHee 21IT.

B cocraB Habopa JOKHBI BXOJUTH JIEMEHThI
7Tt COOPKH BaKYyMHOT'O 3aXBaTa: BaKyyMHast
[IPUCOCKA — HE MeHee 11T,
PJIEKTPOMArHUTHBIN KJIallaH — He MeHee 11T,
BAKYYMHBIN HACOC — HE MeHee | iT.

B cocraB HaOopa 10KHA BXOAUTH
pIeMeHTHas 06a3a 171l IPOTOTUIIMPOBAHUS:
rara Juis 6ecrnaeyHoro NpoTOTUIIUPOBAHUS,
KOMIUIEKT IPOBOJIOB Pa3IMYHOIO THUIA U
TUIMHBI, KOMIUJIEKT PE3UCTOPOB, KOMILIEKT
CBETOJIMO/I0B, CEMUCETMEHTHBIN UHAUKATOD,
mucnien JKK-Tumma, KHonku — He MeHee SIIT,
MMOTEHIIMOMETPHI — HE MeHee 31T,
MH(ppaKpacHbIN JaTYUK - HE MeHee 31T,
YJIbTPa3BYKOBOM JIaTUMK - HE MEHEE 31T,
NaTYMK TEMIIEpATyphl - HEe MeHee 11T, 1aTYiK




n/n

HaunumenoBanue
o0opynoBaHust
(PBIIO)

KpaTkue npumMepHbIe TeXHHYECKHE
xapakrepuctuku (PBIIO)

Exnauna
H3MepeHust

Koan4yecTBoO

OCBEILIEHHOCTH - HE MeHee 11T, MOyIb
Bluetooth — ne menee lurr, moayns MK-
npueMHuKa — He meHee 1T, moayns MK-
repenaTyuKka B BUI€ KHOIIOYHOTO IyJIbTa
yIpaBiieHus — 11T, akKyMyJIITOp — HE MEHee
T, 3apsiiHOE YCTPOMCTBO — HE MeHee 11IT.
B cocraB Habopa J0KEH BXOIUTh
MyJIBTUJATUUK JUIsl U3MEPEHUS TEMIIEPATyphI
1 BJI&YKHOCTH OKPYKAIOLIEH Cpeibl — HE
MeHee 1mT. MynbTuaaTuuK J0JKEeH 001a1aTh
BCTPOECHHBIM MUKPOKOHTPOJLJIEPOM (TaKTOBast
yacToTa - He MeHee 16 MI 11, muHa JaHHBIX —
He MeHee 8 KoaiiT), unrepdeiicamu s
[O/IKJIFOUEHUS K BHELTHUM YCTpOICTBaMm:
[POBBIC U aHAIOrOBbIC TOPTHI, 1-wire TTL,
pa3beM tuna RJ.

B cocraB Habopa TOHKEH BXOAUTH KOMILIEKT
YHUBEPCAJIbHBIX BRIYUCIUTEIBHBIX MOTYJICH,
[peICTaBISIONINX co00i 6a30ByIO MIaTy,
[J1aTy paclIMpPEeHusi AJisi CETEBOrO
B3aMMO/JICHCTBUS U IJIATY MOJIKIIOUCHUS
CUJIOBOW Harpys3KHu.

Bxopnsniue B KOMIIIEKT YCTPOHCTBA JOJIKHBI
00J1a/1aTh OJTHOBPEMEHHOI KOHCTPYKTUBHOM,
DIIEKTPUYECKOM, alnapaTHON ¥ IPOrpaMMHOU
COBMECTUMOCTBIO APYT C APYTOM.

ba3oBast aTa yHUBEpCAIBHOTO
BBIYUCIUTEIBHOTO MOIYJIS JOJKHA
MPEICTABIATH cOOO0 MporpaMMHUpyeMBblid
koHTposuiep B cpeae Arduino IDE unum
QHAJIOTMYHBIX CBOOOIHO pacIpOCTPaHIEMbIX
cpenax pazpaboTku. bazoBas miara g0KHa
00J1a1aTh BCTPOEHHBIMU HHTEp(eicamMu Jist
MOJKIIIOUEHUS U(PPOBBIX U aHAJIOTOBBIX
YCTPONCTB, BCTPOSHHBIMH HHTepdeiicamMu
USB, UART, 12C, SPI, 1-wire TTL,
Bluetooth, WiFi.

[Tnata pacmupeHus 10JKHa o0ecTieynBaTh
BO3MOYKHOCTb TIOJIKJTIOYEHHS] YHUBEPCATILHOTO
BBIYUCITUTEILHOTO MOJYJISl K CETH
nocpenctBoM untepgeiica Ethernet. [1nata

[pacIIvpeHus 10JKHA 00s1aaTh MOPTaMU




n/n

HaunumenoBanue
o0opynoBaHust
(PBIIO)

KpaTkue npumMepHbIe TeXHHYECKHE
xapakrepuctuku (PBIIO)

Exnauna
H3MepeHust

Koan4yecTBoO

BBO/1a-BbIBOAA JJIs1 IIOJKIFOUEHUS LIU(DPOBBIX
M aHAJIOTOBBIX YCTpOHCTB, nHTEepdetic SPI
BO3MOKHOCTBIO MOAKJIIOUEHHS BHEIIHEH
KapThl maMATH. Ilnarta pacmmpenus st
[TO/IKJIFOUEHUS CUJIOBOM Harpy3KH JOJDKHA
00ecreYrBaTh BO3MOYKHOCTh MPSIMOTO
[TOJKJIIOUEHUS BHEIIHEW CUIIOBOM HArpy3KH, a
TaK)Ke PEryJIUpyeMOM Harpy3KH IOCPEICTBOM
PWM wunrepdeiica.

B cocraB Habopa JOIKEH BXOAUTh
[IpOrpaMMUpPYEMBbIi KOHTPOJLIED,
o0ecreynBarouil BO3MOXXHOCTb
OCYILLECTBIIATH pa3pabOTKy NPOrpaMMHOIO
KOJ1a, UCII0JIb3Ysl MHCTPYMEHTApUH Cpes
paspabotku Arduino IDE u Mongoose OS u
s1361KOB TiporpammupoBanus C\C++,
JavaScript. [Iporpammupyemblii KOHTPOJLIED
N0JKEH 00J1a/1aTh TOpTaMu JUIs
MOJIKJIOYEHUS LIM(DPOBBIX U aHATOTOBBIX
yCTPONCTB, BCTPOSHHBIMU
[IPOrpaMMHUPYEMBbIMU KHOTIKAMU U
PIIEKTPOMEXAHUYECKUMU MOIYJISIMU JIJIS
OpraHU3alKi CUCTEMBI PYYHOIO YIIpaBJICHUS,
BCTPOEHHBIMH NTPOTPAMMHPYEMBIMU
CBETOMOJIaMU JJIs1 UHAMKAIIMK pabovero
pexuma, BCTpoeHHbIMH nHTep¢eiicamu USB,
USART, I2C, SPI, 1-wire TTL, ISP, Ethernet,
Bluetooth, WiFi.

B cocraB Habopa TOKEH BXOAUTH MOIYJIb
TEXHUYECKOT0 3pEHUS , IPEICTaBIISIIOLINNI
co00l BBIYMCIUTEITFHOE YCTPOUCTBO CO
BCTPOEHHBIM MUKPOIIPOLECCOPOM (KOJI-BO
siep - He MeHee 41T, YacToTa s7pa HE MEHee
1.2 I'Tn, o6sem O3Y - He MeHee 512M0,
00BbEM BCTPOCHHOM namsTH - He MeHee 81°0),
MHTETPUPOBAHHON KaMepoil (MakCUMaIbHOE
pa3peleHne BUACONIOTOKA, IEPEJABAEMOTO
no untepgeiicy USB - He menee 2592x1944
€71.) 1 ONTHYECKON CUCTEMOM.

Moylib TEXHUYECKOTO 3PEHUSI TOJIKEH
00J1a/1aTh COBMECTUMOCTBIO C PA3IUYHBIMU

[IPOTrpaMMHUPYEMBIMH KOHTPOJUIEPAMU C
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moMoInbio uaTepdeiicos - 1-wire TTL,
UART, 12C, SPI, Ethernet. Moxyib
TEXHUYECKOI0 3peHUS I0JKEH 00eceurnBaTh
BBITIOJTHEHUE BCEX U3MEPEHUI U BBIUMCICHUM
MOCPEICTBOM COOCTBEHHBIX BBIYMCIUTEIBHBIX
BO3MOKHOCTEH BCTPOCHHOI'O
MUKpornporeccopa. Moayib TEXHUYECKOTO
3pEHHSI JOJDKEH 00J1a1aTh BO3MOKHOCTBIO
KOMMYHHKAITUHU C aHATIOTHYHBIMA MOTYJISIMH
[OCpPEACTBOM IIMHBI Ha 0aze
[OCJIeZI0BaTeILHOr0 HHTEpdeiica ¢ IeNbIo
naNbHENIIeH nepeaayu pe3yinbTaToB
M3MEpEeHUl TPyIIbl MOAYJIeH Ha
YIIPaBJIsOLLEEe BBIYUCIUTENBHOE YCTPOUCTBO,
ITOAKJIIOYEHHOE K JaHHOW muHe. Monyinb
TEXHUYECKOI0 3pEHUS I0JKEH 00eCeunBaTh
HACTPOUKH PEKUMOB PaOOTHI - HACTPOUKY
DKCITO3UIMHU, OajlaHca OeJoro,
[BETOPA3HOCTHBIX COCTABJISIONIMX, TUIOIIAIU
oOHapyKHBaeMol 00JIacTH U300paKeHus,
OKPYTJIOCTU OOHApYXKUBAEMO 00JacTH
M300paskeHMs, TOJIOKEHNE OOHAPYKUBACMBIX
o0s1acTell OTHOCUTENIBHO JIPYT JIpyra,
MalIuHHOE O0Y4YEeHHE MapaMeTpOB
HEHPOHHBIX CeTel JUIsl OOHApYKEHUS
00BEKTOB, (OPMY U 3aKOAUPOBAHHBIE
3HaYEHUS] OOHAPYKUBAEMBIX MAPKEPOB THUIIA
Aruco, pazMepbl OOHApYyKUBaeMbIX
OKPYKHOCTEH, KBaJAPAaTOB U TPEYTOJIHHUKOB,
MapaMeTpoB KOHTPACTHOCTH, Pa3MEpPOB,
KPUBU3HBI U TTOJIOKEHUS PACTIO3HABAEMBIX
nmuuauii. HaGop gomxeH obecrieunBaTh
BO3MOYKHOCTb Pa3pabOTKU MOAEIN
MOOUIIEHOTO poboTa, ynpasisemoi B FPV-
[pEKMME MTOCPECTBOM ITPOrPAMMHOI0
oOecrieyeHus AJ1sl IePCOHAIBHOTO
KOMITbIOTEpPA U MOOMIIBHBIX YCTPOWCTB Ha
0aze OC Android wnu I0S,
00€eCIIeYnBarOIIEr0 BO3MOKHOCTD
yIIpaBJiIeHUST MOOMIIBHBIM POOOTOM H
BCTPOCHHBIM MaHHITYIIITOPOM TTOCPEICTBOM
rpadgudeckoro naTepdeica, BKIOYAOIINM B
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ceOs1 HabOp KHOIOK U TIEPEKITI0YaTENCH,
THKONCTHK, 00J1aCTh JJ11 OTOOpaXKeHUs BUJIEO.
Hab6op nomken obecrieunBaTh BO3MOKHOCTh
M3Y4EeHHsI OCHOB pa3paboTKU MPOrpaMMHBIX U
anapaTHBIX KOMIUIEKCOB WHKCHEPHBIX
crcreM, pemieHuii B chepe "MuTepHeT
Belei'", a Takke pemeHuit B o0mactu
[POOOTOTEXHHUKH, UICKYCCTBEHHOTO MHTEIIJICKTA]
M MalIuHHOTO O0Yy4EHHUSI.

B cocraB Habopa JOKHO BXOAUTH [TOCOOHE
[0 U3yYEHHUIO OCHOB 3JIEKTPOHUKH U
CXeMOTEeXHUKH, pemieHuil B chepe "MHrepHer
Belieil", pa3paboTKH U MPOTOTUITUPOBAHUIO
MojeIeil poOOTOB.

B cocraB Habopa JOHKHO BXOJIUTH ITOCOOHe
[0 N3YYEHHUIO OCHOB Pa3pabOTKH CUCTEM
TEXHUYECKOTO 3PEHUS B DIIEMEHTOB
MCKYCCTBEHHOT'O MHTEJICKTA.

4.2

O0pa3oBaTenbHBIN
KOHCTPYKTOP TSI
MPAKTUKU OJIOUHOTO
MPOTPaMMUPOBAHUS
C KOMIUIEKTOM
IMTAaTYNKOB

Po6oToTexHnueckuii HabOp MpeaHa3HAUYCH
TUISL U3YYEeHHsI OCHOB POOOTOTEXHHUKH,
neTanei, y3JI0B U MEXaHU3MOB, HEOOXOIMMBIX
TUTSE CO3JJaHUSI POOOTOTEXHHYSCKUX
[YCTPOWCTB.

Ha6op npeacrasisier co00H KOMITJIEKT
CTPYKTYPHBIX 3JIEMEHTOB, COCTMHUTEITBHBIX
HJIEMEHTOB U JIEKTPOTEXHUYECKUX
KOMIOHEHTOB. Habop 1no3BosisieT mpoBoAUTh
HKCIIEPUMEHTHI 110 MTpeaMeTy pusmka,
CO3/1aBaTh U MPOTrpaMMHUpPOBATh cOOMpaeMble
MO/JIEJIN, H3 KOMITOHEHTOB, BXOSIIUX B €T0
CcOCTaB, pabo4re MOJIEIN MOOUIIBHBIX U
CTallMOHAPHBIX POOOTOTEXHUIECKUX
[YCTPOHCTB ¢ aBTOMaTH3UPOBAHHBIM
yIIpaBJIEHUEM, B TOM YHCJIE€ HA KOJECHOM U
I'YCEHUYHOM XOJ1Y, a TaK)K€ KOHCTPYKIIHH,
OCHOBAHHBIX HA UCMOJIb30BAHUH Pa3IUNYHBIX
BUJIOB IIepeay (B TOM YHCIIE YEPBSIUHBIX U
3yOuaThIX) a Tak)Ke pbraaroB. Bcrpoennbie
OecripoBoHbIe ceTeBble pemeHus (Wi-Fi u
Bluetooth), BO3MOXXHOCTH HHTETpALIUH C
OecrmaTHEIM 00auabIM 110, o6ecnieunBaroT

IBO3MOKHOCTb IMPAKTUYCCKOTO U3YUCHU A

41.00
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TEXHOJIOTUI UHTEPHETA Belle 1 OCHOB
MCKYCCTBEHHOT'O MHTEJICKTA.
ObecrieuynBaeTcsi BO3SMOKHOCTb 00bEMHEHHUS
HECKOJIbKUX POOOTOB, COOpaHHBIX U3
MO00HBIX HAOOPOB, B TPYIIIBI C CETEBBIM
B3aumoeiicteueM. lIpenycmorpena
OIMIIMOHATbHAS BO3MOXHOCTh PACIIHPEHUS
ITOTIOTHUTEIILHBIMUA KOMIIOHEHTaMU (HE
BXOJISIIUMH B CTAHJAPTHYIO KOMIUICKTAIIHIO),
[O3BOJISIFOIIMMHU U3Y4aTh TEXHUUECKOE
3peHue U MPOMBIILUICHHYIO pOOOTOTEXHHUKY.
[IpenycmMoTpeHa BO3MOXKHOCTh PabOThHI
Habopa ¢ JOMOTHUTETbHBIMU 00JaUHBIMH
CEpBHCAMH.

[IpenycMOTpeHBI MUHUMYM JIBa
[IPOrpaMMHUPYEMBIX KOHTPOJIEPA B
ITACTHKOBBIX KOPITyCaX, MMO3BOJISTFOIIIX
OJIHOBPEMEHHO CO3/1aBaTh 2 BapuaHTa
POOOTOB Pa3IMUHOTO HA3HAUCHUS, HMEIOIINX
BO3MOYXHOCTbH pa0OTHI KaK B TOTOKOBOM
[peXKHUME, TaK U aBTOHOMHO; ITO3BOJISIOIINX
[peain30BaTh 00yYCHHE TPOTPAMMHUPOBAHUIO
B HECKOJIBKUX CpeJlaX pa3padOTKu Ha
[PA3TUYHBIX s3BIKAX (K PUMEPY, B cpeaax
Mblock, Arduino IDE, Ha s361kax Scratch, C,
Python, micro Python).

Kax MUHUMYM OJUH U3 KOHTPOJIJIEPOB UMEET
BCTPOCHHYIO OTNEPAIIHOHHYIO CHCTEMY,
BcTpoeHHble Wi-Fi u Bluetooth, mopT mst
MOJKJIFOUEHUS TTOCTIEI0BATEIHHO
COCTUHSEMBIX BHEIITHUX YCTPOUCTB (HE MEHEee
20 0HOBPEMEHHO MOIKII0YAEMbIX
[YCTPOMCTB).

Kak MUHIMYM OJTUH M3 KOHTPOJIJICPOB UMEET
BO3MOYXHOCThH OJTHOBPEMEHHOI 3aiCH He
MeHee 8 IporpaMm, ¢ BO3MOXHOCTBIO
MEPEKITIOUYCHUS MEXKITY HIUMH.

Kakx MUHIMYM OJIUH U3 KOHTPOJIJIEPOB UMEET
noHouBeTHBIN auctuieit (IPS),
MTO3BOJISTFOIIN BBIBOJIUTH JIAHHBIC C JATYNKOB
B BHJI€ TaOIHUI] ¥ TPa(UKOB, a TAKKE
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CO3/1aBaTh BCTPOCHHBIC B KOHTPOJLIEP
BHJICOUTPHI.

KonnyecTBO CEHCOPOB M MCITOJIHUTEIBHBIX
YCTPOWCTB, BCTPOEHHBIX B OJIUH U3
KOHTpPOJJIEPOB, - HE MeHee 10 mT.

O011ee KOIMYECTBO IEMEHTOB B Habope He
Menee 400 mT., B TOM YHClIe MOAKIIOYaeMbIe
MO/TYJIH:

- Bluetooth moyinb,

- IBOMHOM JaTYMK JIUHUH,

- YIbTPa3BYKOBOM JaTYMK PACCTOSHHS,

- JaTYHK LIBETA,

- TaTYUK KacaHUs AJICKTPOMEXaHUUYECKHM,

- IR Mmonyiib,

- MOTOP TIOCTOSIHHOT'O TOKa C PEIYKTOPOM —
He MeHee 2 IIIT.,

- CCpBOINPHUBOI,

- yJIbT JUCTAaHIIMOHHOTO yrpaBieHus IR.
Habop nomkeH ObITh YKOMIUIEKTOBAH
AKKYMYJIATOPHBIMH OaTapesMu.
[IporpamMMHOe obecrieueHue, UCIoIb3yeMoe
TUISI TPOTPAMMHUPOBAHHS COOMPACMBIX
[POOOTOTEXHUUECKUX MOJIENIEN U YCTPOMCTB,
OJKHO OBITH JIOCTYITHO ISl OECIUTATHOTO
CKkaunBaHUS U3 ceTH VIHTEpHET U
MOCIEAYIOIIET0 UCTIOIh30BAHUS.

HanmenoBanue pasnena: "EcrecTBeHHOHAay4Has HAaIIPaBJIEHHOCTD"

5.1

Muxpockon
1 poBoi

Tun Mukpockomna: 6MoIOrn4ecKuit

Hacanka Mukpockona: MOHOKYJISIpHast
Haznauenue: nabopaTopHbIii

MeTon nucciieoBaHus: CBETIIOE 110JIe
MaTtepuran ONTHKU: ONITUYECKOE CTEKIIO
YBenndyeHne MUKpockorna, kpat: 64 — 1280
Oxynsaper: WF16x

OO0bekTuBbL: 4x, 10x, 40xs
(ToAnpyKMHEHHBIN)

PeBonbBepHas TosioBKa: Ha 3 oObekTuBa Tun
MOJICBETKH: 3€PKaJIO MJIU CBETOJUOT
PacnionoxeHne MoaCBETKU: BEPXHSISA U
HUKHSS

Marepuan kopryca: MeTal

[IpeameTHbIit cToaMK, MM: 90

41.00
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Mcrouynuk nurtanus: 220 B/50 '
Juciao Mmeranukcenei: 1

5.2

Hudposas
imaboparopust 1o

DKOJIOT NN

O06ecnieurBaeT MPOBEICHUE YICOHOTO
PKOJIOTMYECKOI0 MOHUTOPHUHIA
MHCTpYMEHTAIbHBIMU MeTo1aMu. Habop
IIPUMEHSIETCS [TPU U3YyYEHUH SKOJIOTHH,
OUMOJIOTUH, XUMHH, Teorpaduu 1
[IPUPOJOBECHUS, a TAKKE JIJIS
MHJIMBU1YaJIbHBIX UCCIIEIOBAHUS U
[IPOEKTHOM JESITENIbBHOCTU IIKOJIbHUKOB.
Kommiekrarusi:

becripoBOHONM MYyJIBTUAATUYHK 10
PKOJIOTMYECKOMY MOHUTOPHHIY C 8-10
BCTPOECHHBIMU JJTaTYUKAMMU:

JlaT4MK HUTPAT-HOHOB

JlaT4MK XJIOpUA-HOHOB

JlaTunk pH ¢ nuamna3zoHoM U3MepeHus He yxe
yeMm ot 0 1o 14 pH

JlaT4uMK BIAQXXHOCTH C JUANIa30HOM U3MEPEHHUS
0...100%

JlaTuMK OCBEIIEHHOCTH C JUANa30HOM
n3mepenus He yxxe yem ot 0 1o 180000 nx
JlaTuMK TeMIiepaTypsl C TAAa30HOM
n3MepeHus He yxxe yem oT -20 o +140C
JlaT4MK IIEKTPONPOBOAUMOCTH C
nuana3zoHaMy U3MepeHus He yxe 4eM oT 0 1o
200 MxCwm; ot 0 mo 2000 mxCwm; ot 0 10
20000 MxCm

JlaTurk TeMIiepaTypbl OKpYXKaroLen Cpelbl ¢
Tara30HOM U3MEpeHHsI He yxke ueM ot -20
o +50C

OTaenpHbIE JATYUKU U MYJIbTUAATUUKU:
JlaTuuk 3ByKa ¢ QyHKIHENH UHTETPUPOBAHUS C
ana3oHOM U3MEPEHMsSI YaCTOT HE MEHEE YeEM
oT 50 I'y no 8 kI'; JlaTunk BIakHOCTH
[TOYBBI C TUANIa30HOM U3MEPEHUS HE YXKE UEM
ot 0 10 50% Jlatuuk okucH yriepona ¢
nana3zoHoM U3MepeHust He yxke yeM ot 0 110
1000 ppm MynbTHAATYHK ONTUYECKOM
MJIOTHOCTU U MYTHOCTH CO BCTPOCHHBIMU
naTyukKaMu: J[aT4uK ONTUYECKON MIIOTHOCTH

470 aM ¢ quanasoHoM usmepenus ot 0 1o 2 D

41.00
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JlaTdark onTHYeCcKOM INIOTHOCTH 525 HM ¢
nuamna3zoHoM udMepenus ot 0 go 2 D Jlatuuk
ONTHUYECKOU TIoTHOCTH 630 HM ¢
nuamna3zoHoM udmepenus ot 0 go 2 D Jlatuuk
MYTHOCTH PaCTBOPOB C JIHAIa30HOM
m3mepenus ot 0 10 200 NTU Axkceccyapsi:
Kabens USB coenuHuTENbHBIN (2 1IT.)
3apsiHOE yeTpoiicTBO ¢ kabenem miniUSB
USB Ananrep Bluetooth 4.1 Low Energy
CteprkeHb JUIsl 3aKpeTICHUS JaTYMKOB B
IITAaTUBE

KpaTkoe pykoBOJICTBO 0 SKCILTyaTalluu
nudposoii maboparopun

[TporpammHoe obecnieueHue

MeToauueckue pekoMmeHaauuu He mesee 20
padot

YakoBka

Hanunuue pyccKosI3bIUHOTO caifiTa MOICPKKHU,
HaJTU4IMe BUICOPOIUKOB.

5.3

Lludposas
imaboparopust 1o

(bu3roIOTNN
(mpoguIbHBIN
YPOBEHB)

OOecnieunBaeT MPOBEACHNE HCCIIEI0BAHUS 11O
(yHKIIMOHMPOBAHUIO YEJIOBEYECKOTIO
OpraHusma.

Komrmiekranus:

becripoBoHON MYyJIBTUAATYUK 110
(bU3HOIOTHH € 5-10 BCTPOCHHBIMH J1aTYMKAMU:
Jlatunk aptepuansHoro aasinenus (0...250
MM pT. CT.)

JlaTuuk mysbca ¢ 1Mana3oHOM U3MEPEHUs HE
y>ke ueM ot 30 no 200 yn/mMuH

JlaTuuk Temmneparypsl Teja ¢ JuanazoHoM
M3MepeHus He yxke yeM oT +25 1o +40C
JlaTuyuK 4acTOTHI JbIXaHUS C JUANa30HOM
n3mepeHus He yxxe yem ot 0 1o 100
IIUKJIOB/MHH

JlaTuuk ycKkopeHus C Mmokasarensimu +2 g; +4
g 18 g

OTnenpHbIE yCTPOMCTBA:

Jlatunk OKI' ¢ nmana3zoHoM U3MEpEHUS HE
yxe gem oT -300 1o +300 mB)

JlaTuuk cuiaoMep ¢ Auana3oHoM U3MEpEeHUs

He yxe yeM oT 0 1o 40 H

41.00
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JlaTuynK OCBEIIEHHOCTH C JHarna3oHoM
n3Mepenus He yxke uem ot 0 1o 180000 nk
AKceccyaphl:

Kab6ens USB coennauTebHbBIN

3apsitHOE YCTPOMCTBO ¢ KabeneM miniUSB
USB Ananrep Bluetooth 4.1 Low Energy
Kpatkoe pykoBOACTBO 10 IKCILTyaTalluu

1 poBoi TabopaTopun

[IporpammHoe obecnieueHue
MeTtonuueckre pekoMeHaanuu He menee 20
padot

Hannuue pyccKosI3bIUHOTO caifTa MOIIePKKU
Hanuuue BUIEOPOTUKOB.

5.4

Lludposast
imabopaTopus 1o

(buzuke
(yueHnueckas)

O6ecreunBaeT BHIIOJIHEHNE IKCIIEPUMEHTOB
o TemMaM Kypca ¢usuku. Komruiekrarms:
becripoBoiHON MyJIBTUATUUK 110 PU3UKE C 6-
10 BCTPOCHHBIMH JTATYUKAMH:

[{udpoBoii JaTYNK TEMIEPATYPHI C
arna3zoHoM U3MepeHusl He yxke ueM ot -20
mo 120C

[{udpoBoii JaTYNK aOCOTIOTHOTO JABICHHUS C
narna3zoHoOM U3MepeHust He yxke ueM ot 0 110
500 kIla

JlaTuuK MarHUTHOT'O TOJIS C TMANa30HOM
m3mMepeHus He yxe yem ot -80 10 80 mTn
JlaTYMK HAMPsDKEHUS ¢ AMana3oHaMu
M3MEpEeHus He yxKe ueM oT -2 110 +2B; ot -5
mo +5B; ot -10 1o +10B; ot -15 g0 +15B
JlaTunk TOoKa He yxke 4em ot -1 1o +1A
JlaTuuk akcenepoMeTp ¢ MoKa3aTeNlsIMU He
MeHee ueM: £2 g; +4 g; +8 g

OtnenpHble yeTpoiictBa: USB ocuummiorpad
He MeHee 2 kaHaia, +/-10 B Akceccyapsr:
Kabens USB coeqnHUTENBHBIIHI

3apsigHOe yeTpoicTBO ¢ kabenem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
KoHcTpyKTOp AJ1 MPOBEIEHUS
PKCIIEPUMEHTOB

KpaTkoe pykoBOJICTBO 110 3KCIUTyaTalluu
nudpoBoii maboparopun

[IporpamMMHOe obecrieueHue

3.00
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Metoandeckue pexomeHaanuu (40 pador)
Hay4ue pycCKOSI3BIYHOTO CaliTa MOIICPIKKH
Haym4re BUI€OpOINKOB.

5.5

Hudposas
lmaGopaTopus 1Mo

XUMHH
(yueHuueckas)

O6ecreynBaeT BBIOJIHEHUE JIA00PATOPHBIX
paboT MO XMMHH HA YPOKaX B OCHOBHOM
[IIKOJIE U MPOEKTHO-UCCIIEI0BATEIHCKON
NEeSATEeTbHOCTH YUaIINXCs.

Komrmnekranus:

becripoBoAHON MYJIBTUAATYUK MO XUMUHU C 3-
MsI BCTPOCHHBIMU JaTYNKaMU:

Jlatunk pH ¢ nnamna3zoHoM U3MepeHUs HE yxKe
yeMm ot 0 1o 14 pH

JlaTyuK 3JIEKTPONPOBOAUMOCTH C
nuana3oHaMu u3MepeHus He yxe yem ot 0 1o
200 MxCwm; ot 0 1o 2000 mxCwm; ot 0 10
20000 MxCm

JlaTurk TemIiepaTyphbl C 1Aaa30HOM
n3MepeHus He yxe yem ot -20 qo +140C
OTaenbHbIE JaTYUKHU:

JlaTark onTHYECKOM INIOTHOCTU 525 HM
AKceccyaphl:

Kabens USB coenunuTenbHblil 3apsiinoe
ycTporictBo ¢ kabenem miniUSB USB
Anantep Bluetooth 4.1 Low Energy Kpartkoe
[PYKOBOJICTBO I10 AKCIUTyaTaIuu IUGpoBOit
madopaTopun Habop nabopatopHoil OCHaCTKU
IIporpammHoe oOecnieueHune

Meroanueckue pekomeHaanuu He mexee 40
paboT

Hannune pyccKosI3pIMHOTO cailTa MOAACPKKU
Haynnune BUIEOPOIUKOB.

3.00

5.6

udposas
imabopaTopus 1o

OroI0TUN
(yueHHnueckas)

O6ecreunBaeT BBIIIOJIHEHUE J1a00PAaTOPHBIX
paboT Ha ypoKax Mo OMOJIOrMH B OCHOBHOM
IIKOJIE ¥ IPOEKTHO-UCCIIEI0BATENbCKOM
NesITeIbHOCTH yYaIlluXCsl.

KoMmnekramusi:

becnipoBOIHON MYIBTUIATYMK MO OUOJIOTHH C
5-10 BCTPOCHHBIMU JaTYHKAMH:

JlaT4rK BIIQYKHOCTH C TUAITA30HOM U3MEPEHUS
0...100%

JlaTYrK OCBEIIEHHOCTH C IUANa30HOM

n3mepenus He yxe yem ot 0 go 180000 nx

3.00




HaunumenoBanue
o0opynoBaHust

- pBIO)

KpaTkue npumMepHbIe TeXHHYECKHE
xapakrepuctuku (PBIIO)

Exnauna
H3MepeHust

Koan4yecTBoO

Jlatuuk pH ¢ quanazoHoM U3MepeHHs HE yKe
yeM ot 0 1o 14 pH

JlaTuuk TeMreparypsl ¢ JUana3oHoOM
n3MepeHus He yxke uem oT -20 go +140C
JlaTurK TeMIepaTypbl OKpYKarollel Cpebl ¢
ana3o0HOM U3MEpeHHsI He yxke ueM ot -20
o +40C

IAKceccyapsbl:

3apsitHOE YCTPOMCTBO ¢ KabeneM miniUSB
USB Anantep Bluetooth 4.1 Low Energy
KpaTtkoe pykoBOJICTBO 110 SKCIUTyaTalluu
nudposoii maboparopuu

[udpoas BuaeokaMepa ¢ METALITUIECKIM
LITaTUBOM, pa3penienue He meHee 0,3 Mnuke
[TporpammHoOe obecnieueHune

MeTtoauueckue pekomeHaauuu He mesee 30
padot

YakoBka

Hanunuue pyccKosI3pIUHOTO caifTa MOIICPKKHY,

HAJIMYHUC BUACOPOJINKOB.

HaumenoBanue Hanpasienus: ""ba3oBas (00s13aTe/ibHAs YacTh) (MAJOKOMILIEKTHAS

mKoJia)"
5 HanmenoBanue pa3nena: "EcrecTBeHHOHAay4Has HAllPaBJIEHHOCTh (MAJTOKOMIUIEKTHAs
mkosa)"
ObecnieunBaeT BHINOIHEHUE SKCIIEPUMEHTOB
o TemaM Kypca gpusuku. Kommiekrarus:
becnipoBOJHON MYIBTUAATYHK 1O PHU3HUKE C 6-
10 BCTPOCHHBIMU JaTYHMKAMMU:
[{udpoBoii faTyuK TeMIepaTypsl ¢
nrara3zoHOM U3MepeHwHst He yxe yeM ot -20
Hudposas o 120C
lmabGopaTopust 1o [{udpoBoit qaTurK aOCOTOTHOTO TABJICHUS C
6.1 (buzuke Narna3oHoM U3MepeHust He yxxe ueM ot 0 10 6.00
" (yuenndeckas) 500 xITa - '
(ManokoMIUIeKTHas [/IaTyuK MarHUTHOTO MOJIS C TMAa30HOM
I1K0JIA) n3MepeHus He yxxe yem ot -80 1o 80 mTn

JlaTuuk HanpspKEHUs ¢ AMana3oHaMu
M3MepeHus He yKe 4eM oT -2 A0 +2B; ot -5
mo +5B; ot -10 go +10B; ot -15 mo +15B
JlaTunk TOKa He yxke 4em ot -1 1o +1A
JlaTunk akcenepoMeTp ¢ OKa3aTeNIsIMU He
MeHee ueM: £2 g; +4 g; +8 g




n/n

HaunumenoBanue
o0opynoBaHust
(PBIIO)

KpaTkue npumMepHbIe TeXHHYECKHE
xapakrepuctuku (PBIIO)

Exnauna
H3MepeHust

Koan4yecTBoO

OtnenpHbIe yeTporicTBa: USB ocrimmiorpad
He MeHee 2 kaHana, +/-10 B Axceccyapsr:
Kabens USB coenuHuTENbHBIN 3apsiHOE
ycTporicTBo ¢ kabenem miniUSB USB
\Ananrtep Bluetooth 4.1 Low Energy
KoHcTpyKTOp 1115 IPOBEIECHUS
PKCIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTalluK
g poBoii 1aboparopuu IIporpamMmmuoe
oOecrieueHue

Metoandeckue pekomeHaanuu (40 pador)
Hannuue pyccKosI3bIUHOTO caifTa MOIIePKKU
Hanuune BUIEOPOITUKOB.

6.2

Lludposast
imabopaTopus 1o

XHMHH
(yueHnueckas)

O0ecreunBaeT BbIIIOJIHEHUE JIA00PATOPHBIX
[paboT 1Mo XMMHUH Ha YPOKaX B OCHOBHOM
IIIKOJIE U IIPOEKTHO-NUCCIIEI0BATENbCKON
NEesTeIbHOCTH YUalIXCA.

KoMIuIeKTanus;:

becripoBo1HOM MYIBTUIATUMK 110 XUMHUU C 3-
Msl BCTPOSHHBIMU JJATUNKAMU:

Jlatuuk pH ¢ nuana3zoHoM U3MepeHHs HE yKe
yem ot 0 1o 14 pH datuuk
PIEKTPOIPOBOAMMOCTH C JTUATIa30HAMHU
m3mepenus He yxe yem ot 0 1o 200 mxCwm; oT
0 1o 2000 MxCwm; ot 0 70 20000 MKCM
JlaTuuk TeMIepaTypsl ¢ TUana3oHoOM
n3MepeHus He yxe yem ot -20 qo +140C
OTnenbHBIC JATYNKH:

JlaTyuK ONTUYECKON IJIOTHOCTH 525 HM
AKceccyaphl:

Kabens USB coenunuTenbHbli 3apsiiHoe
ycTporictBo ¢ kabenem miniUSB USB
Anantep Bluetooth 4.1 Low Energy Kpartkoe
[PYKOBOJICTBO IO dKCILTyaTaluu uppoBoit
maGopaTopuu

Habop nmabopaTtopHoii OCHaCTKH
IIporpammHoOe oOecnieueHune

Metonnueckre pekomeHaanuu He menee 40
padot

Hannune pyccKosi3pIMHOTO cailTa MOAACPKKU

Hannune BUI€OPOIUKOB.

6.00




n/n

HaunumenoBanue
o0opynoBaHust
(PBIIO)

KpaTkue npumMepHbIe TeXHHYECKHE
xapakrepuctuku (PBIIO)

Exnauna
H3MepeHust

Koan4yecTBoO

6.3

Hudposas
imaboparopust 1o

OroIorun
(yueHuueckas)

O6ecreynBaeT BBIIOJIHEHUE JIA00PATOPHBIX
paboT Ha ypoKax Mo OMOJIOTUU B OCHOBHOU
IIIKOJIE U TIPOEKTHO-KUCCIIEI0BATENIbCKON
NEesITeIbHOCTH YYaluXCs.

Komrmnekranus:

becripoBoHOM MyJTBTUAATYUK 110 OUOJIOTHUU C
5-10 BCTPOCHHBIMU JaTYHKAMHU:

JlaT4MK BIQYKHOCTHU C TUAITa30HOM U3MEPEHUs
0...100%

JlaTunK OCBEIIEHHOCTH C JHana3oHoM
n3Mepenus He yxke uem ot 0 1o 180000 nk
Jlatuuk pH ¢ nuanazoHoM U3MepeHHs HE yKe
yeMm ot 0 1o 14 pH

JlaTymk TeMiepaTypsl C TUana3oHOM
n3MepeHus He yxxe yem oT -20 1o +140C
JlaT4rK TeMIepaTyphl OKpYKaroIiel Cpebl ¢
ara30HOM U3MEpeHHsI He yike yeM ot -20
mo +40C

AKceccyaphl:

3apsigHoe yeTpoicTBo ¢ kabenem miniUSB
USB Apnantep Bluetooth 4.1 Low Energy
KpaTkoe pyKOBOZICTBO I10 3KCILTyaTalluu

1 poBoH JTabopaTopuun

[{udposas BumeokamMepa ¢ METAUTUICCKAM
LITaTUBOM, pa3penienne He meHee 0,3 Mnukc
IIporpammHoe oOecnieueHune

Metoanueckue pekoMeHanuu He mesee 30
paboT

YakoBka

Hannuue pyccKosI3bIUHOTO caifTa MOIIePKKH,
HAJINYHE BUACOPOIINKOB

6.00

HaumenoBanue pazzaena: "KoMmmbroTepHoe 000pynoBanne (MaJOKOMIUIEKTHAsS 1IKoa)"

7.1

MOV (npunrep,
CKaHep, KOIup)

Tun ycrpoiictBa: MHOro(yHKIIMOHAIBHOE
ycTpoiictBo (MDYVY);

L[BeTHOCTD Me4aTh: YepHO-0Oenas;
TexHomorus nevartu: saekTporpaduyeckas
(1a3epHasi, CBETOAMOIHAS);

dopmar neuatu: He MeHee A4; Tun
CKaHHWPOBAHMUS: MPOTSXKHBINA/TINTAHIIETHBIH;
Bo3MOXKHOCTh CKaHUPOBaHUS B (hopMarax: He
MmeHee A4,

Cnioco6 moaximrouenus: LAN, Wi-Fi, USB

3.00




n/n

HaunumenoBanue
o0opynoBaHust
(PBIIO)

KpaTkue npumMepHbIe TeXHHYECKHE
xapakrepuctuku (PBIIO)

Exnauna
H3MepeHust

Koan4yecTBoO

7.2

HoyT6yk

dopM-(hakTop: HOYTOYK;

Pa3zmep nuaronanu: He menee 15.6 n10iiMoB;
Pazpemenne sxpana: Full HD, Quad HD wnmn
Ultra HD;

OOt 00beM yCTaHOBICHHOM ONepaTHBHOM
rmamsTh: He MeHee 8 ['0aiiT; MakcuMallbHbIH
OOIIHIA O IePIKUBAEMBII 00bEM
orepaTUBHOM NamsTH: He MeHee 16 ['0aiiT;
O6bem SSD Hakomutens: He MmeHee 240
["GaiiT;

bectipoBoHast cBsi3b: Wi-Fi;

KomrdecTBo BCTPOCHHBIX B KOPIYC TOPTOB
USB: He MeHee 2, U3 KOTOpbIX HE MeHee |
mospkHo ObITh USB Bepcuu He Huxke 3.0;
Pazpemenne B30-kamepbl, MIIMKCEIb: HE
menee 0.3;

BcrpoeHHbIit MUKPO(DOH;

KnaBuatypa ¢ packiajkoil U MapKUPOBKOH
kiasum QWERTY/MLIYKEH;

[Tonnepskka cTtaHAapTOB OECIIPOBOAHOMN
csi3u: 802.11a/b/g/n/ac;
[Ipon3BOIUTEIHLHOCTH MpoOIeccopa (3HaUEHUE
nokazatenst «CPU Mark» no tecty «Laptop &
Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html):
He meHee 5000 equamAI;

Hanuune maHunynsaTopa Mbllllb B KOMILIEKTE:
na;

'Y cTraHOBIEHHAs ONEPALIMIOHHAS CHCTEMA C
rpadUuecKUM MOJTB30BaATEIbCKUM
nHTEpPeiicoM, CBeIeHUsI O KOTOPOM
BKJIFOYEHBI B €IMHBIN PEECTP POCCUMCKUX
[porpamMM JIst SJIEKTPOHHBIX
BBIYMCIIMTEIIbHBIX MAIIUH U 0a3 TaHHBIX;

'Y cTaHOBNIEHHBIN MTaKeT 0PHCHOTO
MPOrPaMMHOTO OOECTIeUeHHsl, COBMECTUMOTO
C YCTAHOBJICHHOW OIEPAallMOHHON CUCTEMOM,
CBEJICHUS O KOTOPOM BKJIFOUEHBI B €TUHBIN
[peeCTp POCCUUCKUX MPOTPAMM JJIst
PIICKTPOHHBIX BEIYMCIUTEIBHBIX MAIIMH U 0a3

ITAaHHBIX.

6.00




