MUHHUCTEPCTBO
oOpa3zoBanusa u Hayku Hukeropoackou o0J1acTu

ITPNUKAS3

24.04.2023 316-01-63-1128/23
Ne

r. Huwxuuii Hosropon

O BHeceHNH M3MEHEHUI B IPUKAa3
MHHHCTEPCTBA 00Pa30BaHNs U HAYKH
Hu:xeropoackoii odsiactu ot 20.01.2023 Ne 316-
01-63-158/23

Ha ocnoBanum muckma ot 21 ampens 2023 r. No 100/2104-12 ®I'AY «llentp
MIPOCBETUTENIbCKUX  WMHHUIMATUB  MwuHucTepcTBa  mpocBenieHus  Poccuiickoit
Oeneparun»  «O  MOBTOPHOM PACCMOTPEHUU HHQPPACTPYKTYpHOIO JIMCTa Ha
COOTBETCTBHE €AUHON TeXHOJIornueckon cpeae HITO»

NpUKAa3blBalo:

1. BHectm wu3MeHeHHME B TMpPUKA3 MUHHUCTEPCTBA OOpa3oBaHUS W HAyKU
Huxeroponckoit oomactu ot 20.01.2023 Ne 316-01-63-158/23 «O6 yTtBepkaeHUn
UHOPACTPYKTYPHOTO JIMCTA JUISl CO3JIaHUSI LIEHTPOB OOpa30BaHUS €CTECTBEHHO-
HAy4YHOM M TEXHOJOTrM4eckoM HampaBieHHocTell «Touka poctra» B 2023 romy»
W3JIOKUB WH(PACTPYKTYPHBIA JIUCT B HOBOM pPEAAKIMM COTJIACHO MPUIIOKEHUIO K
JTAHHOMY TIPUKa3y.

2. KoHTpoib 32 UCHIOJTHEHUEM TPUKa3a OCTABIISAIO 33 COOOM.

\
I/I.O .MI/IHI/ICTpa r MOANMHHUK 2NEKTPOHHOrO AOKYMEHTa, nognucaHHoro 3, I/I.A.KH3I/IHOBa

XPaHUTCA B CUCTEME 3/IEKTPOHHOIO D.OKYMeHTOOGOPOTa

CBEAEHWNS O CEPTU®UKATE 3I1

Ceptucmkat: 4EA38ED2D4D7B2F0AB02D41CB13BC8DE
KoMy BblgaH: Kusunosa VipuHa ApceHbeBHa
k,CI,elZCTBMTeneH: ¢ 30.08.2022 po 23.11.2023




YTBEPXJIEHO
MIPUKA30M MUHHCTEPCTBA 00pa3oBaHus U

Hayku Hikeropojackoit obnactu
0124.04.2023 No 316-01-63-1128/23

NHppacTpyKTYpHBIHA JIUCT

HaumenoBanue
Ne Kparkue npuMmepHbie TexHudeckue | Exununa
o0opynoBaHusi KosuvecTBo
/1 (PBIIO) xapakrepuctuku (PBIIO) H3MepeHus

He AGNANUWUXCA MATOKOMAIIeKmMHbImu "

HaumenoBanue HanpaBJjieHusi: ""Ob6opyoosanue 011 06uieo0pazoeamenbHbviX OP2AHU3AYUTL,

HaunmenoBanue
paszena:
"EcTecTBEHHOHay4YHas
HaInpaBJIeHHOCThD"

[ugposas
nabopamopusi no

Quzuke (yueHuueckas)

Obecneuusaem @vinoiHeHUe
DKCNEepPUMEHMO8 N0 MmeMam Kypca QUu3uKu.
Komnnexmayus: Becnposoonotl
MYIbMUOAmuuK no gusuxe ¢ 6-10
ecmpoennvimu oamuuxamu: L{ugpoesoii
0amuux memnepamypsl ¢ OUana3oHoM
usmepenus He yoce yem om -20 oo 120C
[{ugposoii damuux abconromuozo
o0asnenust ¢ OUana3oOHOM USMepPEeHUsl He
voice uem om () 0o 500 xlla amuux
MACHUMHO20 NOJS ¢ OUANA30HOM
usmepenus He yoice yem om -80 0o 80 mTn
/lamyux nanpsicenus ¢ Ouana3oHamu
uzMepeHus He yice uem om -2 0o +2B; om
-5 00 +5B; om -10 0o +10B; om -15 0o
+15B Jlamuux moka ue yoice yem om -1
0o +1A Jlamuuk axcenepomemp c
noxkazamensamu He MeHee uem: £2 g; +4 g;
+8 g Omoenvuvie ycmpoiicmea: USB
ocyunnoepagh ne menee 2 kaunana, +/-10 B
Axceccyapvi: Kabeno USB
CcoeOuHumenvHulll 3apsioHoe YCmpotucmao ¢
kabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Koncmpykmop ons
nposeoenus skcnepumenmos Kpamkoe
PYKOBOOCMEO NO IKCNILyamayuu yugpposou
nabopamopuu Ilpoepammnoe obecneuenue
Memoouueckue pexomenoayuu (40 pabom)
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63.00




n/n

HaumeHnoBanue
o0opynoBaHus
(PBITIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBI1IO)

Ennnuna
H3MepeHUs

KosnuecTrBo

Hanuuue pycckosa3vbluHo20 caima
noooepocku Hanuuue eudeoponuxos.

[ugpposas
nabopamopusi no

Yumuu (yuenuveckast)

Obecneuusaem @vinonnenue
1ab0pamopHuIX pabom no Xumuu Ha
VPOKAxX 8 OCHOBHOU WKOJE U NPOEKMHO-
UCCIe008aMENbCKOU 0esIMeNIbHOCIU
vuawuxcs. Komnaiekmayusi:
becnpo8oOHOt MyIbMUOAMYUK NO XUMUU C
3-Ms1 6CMPOEeHHbIMU damyuKamu.: Jlamuux
pH ¢ ouanazonom uzmepenus e yoice uem
om 0 oo 14 pH Jlamuux
91eKMpPONpoOBOOUMOCIU C OUANA30HAMU
usmepenus He yoice wem om 0 0o 200
mxCm,; om 0 0o 2000 mxCm; om 0 0o
20000 mxCm [lamuux memnepamypul ¢
OUANAa30HOM UMEPEHUs] He Ve Yem om -
20 0o +140C Omoenvbhvie Oamuuxu.:
/lamuux onmuyveckou niomuocmu 525 UM
Axceccyapuvi: Kabeno USB
coeounumenvHulil 3apsioHoe YCmpoucmao ¢
kabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Kpamkoe pyxogoocmeo no
brCnayamayuu yugpoesot 1abopamopuu
Habop nabopamopHoti ocHacmKu
[IpoepammHoe obecneuenue
Memoouueckue pexomeHoayuu He MeHee
40 pabom Hanuuue pycckoszoluno2o
cauma noooepaicku Hanuuue
61L0e0POIUKOS.

wm

63.00

ugposasn
nabopamopusi no

Ouonocuu
(yuenuueckas)

Obecneuusaem @vinonHeHue
n1abopamopHvIx pabom Ha YPOKaAx no
OUOI02UU 8 OCHOBHOU WIKOJIE U NPOEKMHO-
UCCe008amMeNbCKOL 0esimelbHOCMU
vuawuxcs. Komnrekmayus: becnposoonoii
MYTbMUOAMYUK NO OUONIO2UU C 5-10
6cmpoeHHbiMU OamuuKamu: J{amuux
BILAACHOCTNU C OUANAZ0HOM UBMEPEHUSL
0...100% Hdamuux oceewiennocmu c
ouanazonom uzmepenusi He yice yem om ()
0o 180000 ax Hamuux pH ¢ ouanazonom
usmepenus ne yce yem om 0 oo 14 pH

/lamuux memnepamypul ¢ OUAna3oHoM

wm

63.00




n/n

HaumeHnoBanue
o0opynoBaHus
(PBITIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBI1IO)

Ennnuna
H3MepeHUs

KosnuecTrBo

usmeperus He yice uem om -20 0o +140C
/lamuux memnepamypul oKpycarouyeri
cpeovl ¢ OUANA30HOM USMEPEHUSL He YHCe
uem om -20 0o +40C Axceccyapbi:
3apsionoe ycmpoiicmso ¢ kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low
Energy Kpamxoe pykoeoocmeo no
DKCnyamayuu yugdposoii iabopamopuu
l{ugposas suoeokamepa c
MemaniuyecKum wmamueom, paspeuieHue
He menee 0,3 Mnuxc I[Ipoepammmuoe
obecneuenue Memoouueckue
pexomenoayuu He menee 30 pabom
Ynakosxa Hanuuue pyccrkossviunoco
cama noooepICcKU, Haaudue
61L0e0pPONUKOB

HanmeHnoBaHue
pasnena:

" JlonOJIHUTEILHOE
obopynoBanue"

Tenescka-xpanunuwe
HOYMOYKO8

Mun Kopnyca: Memai, 603MOHNCHOCMb
0e30nacHo20o 3auUEeHHO20 3aMKOM
XpaneHus: HOymoyKo8: Haiuyue;
B03MOACHOCMb 3aPAOKU HOYMOYKO8:
Hanuvue, n000epICKA HOYMOYKO8 n. 1,
Hanuuue poymepa Wi-Fi cmandapma
802.11n unu coepemennee: 1 wm.
noooepicKa Hoymoykos n. 1.; konuvecmeo
HOYymoOyKos.: om 15 wimyk, noodepaicka
Hoymoykos n.1; Hanpscenue numanus:
220B\501'y, Ilompebasemas mowHocmeo,
Bm (maxcumym): 2500, Ilompebrsemvbiii
mok, A (makcumym): 12; J[nuna wHypa
DeKmponumanus; om 2,5 mempa,
Sawuma om nepenanpsdicenusl, KOpomrKo20
zamvikanus: Haiuyue; Koneca ona
nepeo8UICEeHUs. C MOPMO30M. HAIUYUe.
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21.00

ObpazosamebHblli
KOHCMPYKMOop O/
NpaKmuku OJ104HO20
NPOCPAMMUPOBAHUSL C
KOMNJIEKMOM

Pobomomexnuueckuti Habop npeoHa3HaA4eH
0J151 U3yUeHUsi OCHO8 POOOMOMEXHUKU,
Oemanetl, Y3108 U MEXAHUZMOS,
HeobX00UMbIX 018 CO30aAHUS

obomomexHuueckux ycmpoucms. Habop

um

21.00




HaumenoBanue
Ne Kparkue npuMmepHbie TexHudeckue | Exununa
o0opynoBaHus KosuvecTBo
n/m xapakrepuctuxku (PBI1IO) H3MepeHus
(PBIIO)
0amuuxkos npedcmasnsiem cooou KOMNIeKm

CMPYKMYPHBIX JJIEMEHMO8,
COCOUHUMENIbHBIX DJIEMEHMO8 U
91eKMPOMEXHULECKUX KOMNOHEHMOS.
Habop nozeonsem nposooumsw
DKCnepuMeHmol o npeomemy usuxa,
Cc030a6ambs U NPOSPAMMUPOBAMND
coboupaemvle Mooenu, U3 KOMNOHEHMOS,
6X005UUX 8 €20 cocmas, pabouue Mooelu
MOOUTLHBIX U CIAYUOHAPHBIX
POOOMOMEXHUUECKUX YCMPOUCME C
A8MOMAMU3UPOBAHHBIM YNPABTICHUEM, 8
Mom uucie Ha KOJECHOM U 2YCeHUUHOM
X00y, a maxdce KOHCMPYKYULl, OCHOBAHHBIX
HA UCNONb3068AHULU PAZTUYHBIX BUO0E
nepeoau (6 mom yucje YepesauHulX U
3Y0UamMbIX) a MaKodice pvluazos.
Bcmpoennvie becnposooHbvie cemesgble
pewenus (Wi-Fi u Bluetooth),
B03MOINCHOCb UHMESPAYUU C
becniamuvim oonaynvim 110,
0becneuusarom 603MONCHOCMb
NPAKMU4ecKko2o U3yueHus mexHo102ull
uUHmMepHema eeujeli U OCHO8
LUCKYCCMBEHHO20 UHMELIEKMA.
Obecneuusaemcs 603MONCHOCTb
00beOUHEHUsT HEeCKOILKUX POOOMO8,
COOPAHHBIX U3 NOOOOHBIX HAOOPO8, 8
CPYNNbL C CeMesbiM 83AUMOOEUCTNEUEM.
[Ipedycmompena onyuoHaIbHas
B03MOINCHOCb PACUUPEHUSL
0ONONHUMENbHLIMU KOMNOHEHMAaMU (He
BX00SAUWUMU 8 CIMAHOAPIHYTO
KOMNJIEKMAYUro), No360JAI0UUMU U3YYAMb
mexHuyeckoe 3peHue U nPOMblLULLIEHHYIO
pobomomexHuky. [Ipedycmompena
B03MOICHOCMb pabomul HAbOpPaA ¢
OONONHUMENbHBIMU 0ONAUHBIMU
cepsucamu. IIpedycmompenvt MUHUMYM
08a npocpammupyemvlx KOHmMpoJiepa 8
NIIACMUKOBBIX KOPNYCAX, NO380NIOUUX

0OHOBPEMEHHO €030a8amb 2 8apuanma




n/n

HaumeHnoBanue
o0opynoBaHus
(PBITIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBI1IO)

Ennnuna
H3MepeHUs

KosnuecTrBo

POOOMOB PA3TUYHO20 HA3HAYEHUS,
UMEIOUWUX BO3MONCHOCHb PAOOMbL KAK 8
NOMOKOBOM pexcume, max U a8MOHOMHO,
103B0NAIOWUX PEAU308aMb 0OYUeHUe
NpPOCPAMMUPOBAHUIO 8 HECKOIbKUX CPeOax
pazpabomru Ha pa3IUuHbIX A36IKaAX (K
npumepy, 6 cpedax Mblock, Arduino IDE,
Ha szvikax Scratch, C, Python, micro
Python). Kax muHumym oOun u3
KOHMPOJLLEPOS8 UMeeNn 6CIMPOEHHYIO
onepayuonnylo cucmemy, ecmpoennvie Wi-
Fi u Bluetooth, nopm 0151 nookoueHust
10C1e008aMeNbHO COCOUHSIEMbIX BHEULHUX
yempoticme (He menee 20 00HO8peMeHHO
nooxkmouaemvlx ycmpoticms). Kak
MUHUMYM OOUH U3 KOHMPOJLIEPOS UMeem
603MOINCHOCb OOHOBPEMEHHOU 3ANUCU He
menee 8 npoepamm, ¢ 803MONCHOCIBIO
nepexouerus medicoy numu. Kax
MUHUMYM OOUH U3 KOHMPOJLIEPO8 UMeem
noanoygemuslii oucniei (IPS),
Nn03601I0UUIL 8bI60OUMb OAHHbLE C
0amuukos 6 sude mabauy u epaghurkos, a
maxaice co30a8ams 6CMPOEHHbLE 8
KoHmpoinep sudeouzpwvi. Konuuecmao
CEHCOPO8 U UCNOJIHUMENbHBIX YCIPOUCMS,
6CMPOEHHBIX 8 00UH U3 KOHMPOJLIEPOS, - HE
menee 10 wm. Obuwee Koauuecmeo
Demenmos 6 Habope He menee 400 wm., 6
Mom yuciie NOOKaYaemble MOOYIU: -
Bluetooth Mmooy, - 080UHOU 0amyux
TUHUU, - YTbMPA38YKOBOU OAMHYUK
paccmosiHus, - 0amuux yeema, - 0Am4uK
Kacauus d1ekmpomexarnuyeckul, - IR
MOOYIb, - MOMOP NOCMOAHHO20 MOKA C
pPeOyKmopom — He MeHee 2 wim., -
cepsonpusoo, - nyivm OUCMAHYUOHHO2O0
ynpaesnenust IR. Habop oonoicen bvims
VKOMNAEKMOBAH AKKYMYISIMOPHbIMU
oamapesmu. Ilpoepammnoe obecneuenue,
ucnoabzyemoe 0jisi NPOSPAMMUPOBAHUS

cobUupaemvlx poOOOMOMexHU4ecKux




n/n

HaumeHnoBanue
o0opynoBaHus
(PBITIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBI1IO)

Ennnuna
H3MepeHUs

KosnuecTrBo

Mooenetl u ycmpoucme, 00JIHCHO Obimb
0ocmynHo 051 6eCniIamHo20 CKAYUBAHUs
u3 cemu Mumepnem u nociedyroujezo
UCNOIb308AHUS.

Hab6op OI'D no xumuu

B Habop 6xo0am eecvl 1a60pamopHvle
onekmponnsie 200 e, cnupmogka
1abopamopHas, 60POHKA KOHUYeCKas,
nanouxa cmekisHuas, npooupxa IX-14 (10
WmyK), cCmakaw 8vicokuil ¢ Hocukom BH-50
c MemKou (2 wimyKu), YuiuHop
usmepumenvrolll 2-50-2 (cmexnsaumblil, ¢
NnpUmMepmoul Kpblukol), umamue s
npooupok na 10 ené3o, 3axcum
NpOOUPOUHDLI, WUNAMENb-T0MHCEYKA (3
wWmyKu), Habop hraKoHoe 01 XpaHeHus
pacmeopos u peakmugos (00vem gaakona
100 mn - 5 komniekmos no 6 wmyk, oovem
dnaxona 30 mn - 10 komniekmog no 6
WMYK), YUTUHOP UBMEPUMETIbHBIU C
Hocuxkom 1-500 (2 wmyku), cmaxau
eoicoxuti 500 mn (3 wmyku), Habop epuietl
0J151 MblMbsL NOCYObL (epid Ol MbLINbS
npooupox - 3 wmyku, eput 0Jisi Mol
ko0 - 3 wmyku), xanam oenviti x/6 (2
WMYKU), NepYamKy pe3uHo8ble XUMUIEeCcKue
cmotikue (2 wmyKu), ouKu 3auumHaule,
dunempol bymasxcuvle (100 wmyk),
eoprouee 051 cnupmosok (0,33 ). B
cocmas Habop 6x00sm peaxKmuebl:
ATIOMUHULL, JHcene30, CONSIHASA KUCTIOMA,
MemuIopaHic, (heHoipmaneut, amMmuax,
nepoxcuo 8000pooa, Humpam cepeopa u
opyaue; 8 obwell cloxcHocmu - 44
PA3IUUHBIX 8eUiecme, UCNONb3YeMbIX OJis
cocmasieHusi KOMNieKmo8 peakmueos npu
npogedeHul IK3AMEHAYUOHHBIX
9IKCNEPUMEHNO8 NO KYPCY UWKOIbHOU
XUMUU.

wm

126.00

Muxpockon yugposoii

Tun mukpockona: ouonocuyeckuti Hacaoxa
MUKPOCKONA.: MOHOKYaapHas Hasnauenue:
nabopamopuuwiti Memoo ucciedoganusi:

ceemoe none Mamepuan onmuxu:

wm

63.00




n/n

HaumeHnoBanue
o0opynoBaHus
(PBITIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBI1IO)

Ennnuna
H3MepeHUs

KosnuecTrBo

onmuueckoe cmexno Yeenuuenue
muxpockona, kpam: 64 — 1280 Oxynapuol:
WF16x Obvexmusbi: 4x, 10x, 40xs
(noonpyscunennsiii) Pesonveepras
eonoeka: na 3 oovekmusa Tun nooceemxu.
3eprano unu ceemoouod Pacnonoowcenue
nooceemKu. epxHss u HudcHsas Mamepuan
kopnyca: memain Ilpeomemubwiii cmoux,
mm.: 90 Ucmounux numanus: 220 B/50 'y
Yucno mezanuxceneu: 1

[ugposas
nabopamopusi no

DKOJlo2UU

Obecneuusaem npogeoderue y4eOH020
9KON02UYECK020 MOHUMOPUHEA
UHCMPYMeHmalbHbIMu Memooamu. Habop
NpUMeHAemcs npu U3y4eHuu IK0I02UlU,
buono2uu, xumuu, 2eoepaghuu u
NpUpPo00sedeHUs, a maKxice 0
UHOUBUOYATLHBIX UCCIE008AHUSL U
NPOEKMHOU 0esimenbHOCMU WKOJIbHUKOS.
Komnnexmayus.: Becnpoeoonoii
MYTbMUOAMYUK O IKOJOSUYECKOMY
MOHUMOPUH2Y € 8-10 6CIMPOEHHbIMU
oamyuxamu: J{amuux HUmMpam-uoHos
[lamuux xnopuo-uonos lamuux pH c
ouanazoHom uzmepenus He yce yem om ()
0o 14 pH Jlamuuk énasxcrocmu ¢
ouanazonom uzmepernus 0...100% Jlamuux
oceeweHHOCmU ¢ OUana3oHOM U3MepPEeHUs
He yorce yem om () 0o 180000 nx /Jamuuk
memnepamypul ¢ OUANA30HOM USMePEHUs
He yorce yem om -20 0o +140C [amyux
91eKMpPONpOBOOUMOCHU C OUANAZOHAMU
usmepenus He yoice wem om () 0o 200
mxCm; om 0 0o 2000 mxCm; om 0 0o
20000 mxCm [Jamyux memnepamypol
oKpydHcaroueli cpedvl ¢ OUANA30HOM
usmepeHus He yoice uem om -20 0o +50C
OmoenvHble 0amuuKy U Mya1bmMUOAmyuUKy.
Jlamuuk 38yKa ¢ hynkyueti
UHMe2PpUPOBAHUsL C OUANA30HOM USMEPEHUSL
yacmom He menee yem om 50 I'y 0o 8 xkl'y;
/lamuuk nasxcHocmu nouesl ¢ OUANa3oHoOM

usmepenus e yorce wem om () 0o 50%

wm

42.00




n/n

HaumeHnoBanue
o0opynoBaHus
(PBITIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBI1IO)

Ennnuna
H3MepeHUs

KosnuecTrBo

/lamuuk okucu yenepooa ¢ OuanazoHom
usmepenus He yoice wem om 0 oo 1000 ppm
Mynvmuoamuuk onmu4eckou nIoOmHOCmu
U MYMHOCMU CO 8CMPOEHHBIMU
oamuuxamu: [JJamuux onmuyeckou
naiomuocmu 470 Hm ¢ ouanaszonom
usmepenusi om () 0o 2 D Jlamuuk
onmuyeckou niomHocmu 525 um ¢
ouanazornom uzmeperusi om () 0o 2 D
[lamuukx onmuueckou niomunocmu 630 um ¢
ouanazornom uzmeperusi om () 0o 2 D
/lamuux MymHocmu pacmeopos ¢
ouanazonom uzmepenusi om ) 0o 200 NTU
Axceccyapwi: Kabenv USB
coeounumenvuwlil (2 wm.) 3apsaonoe
ycmpoticmeo ¢ kabenem miniUSB USB
Adanmep Bluetooth 4.1 Low Energy
Cmepoicens 07151 3aKpenienust 0am4uKos 8
wmamuse Kpamroe pykosoocmeo no
bKcnayamayuu yugpoeot 1abopamopuu
[Ipoepammnoe obecneuenue
Memoouueckue pexomeHoayuu He MeHee
20 pabom Ynaxoexa Hanuuue
DYCCKOA3bIUH020 calima NOO0epIHCKU,
Hanuuue 8Uu0eopoIUKOS.

[ugposasn
nabopamopusi no

Quzuonocuu
(npoguvHblll Yposens)

Obecneuusaem nposedeHue uccied08aHus
10 (QYHKYUOHUPOBAHUIO HENI0BEYECKO2O
opeanuzma. Komnnexmayus:
becnposooHol MyTbmuoamuyux no
@uszuonoeuu ¢ 5-10 6cMpoeHHbIMU
oamuukamu: lamuux apmepuaibHo2o
oaenenus (0...250 mm pm. cm.) Jlamuuk
nynvea ¢ OUanazoHoOM UsMepetUst He Yoice
uem om 30 0o 200 yo/mun Jlamuuk
memnepamypol meia ¢ OUana3oHom
usmepenus He yoce uem om +25 oo +40C
/lamuux yacmomol ObIXAHUA C OUANAZOHOM
usmepenus He yoce yem om 0 oo 100
YUKI06/MUH [lamuuk ycKopeHus ¢
nokazamenamu 2 g, +4 g, £8 g
Omoenvubie yempouicmaa: Jamuux IKI ¢

ouanazoHom USMEPEHUS HE YIHCE HeEM ONn -

wm

42.00
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n/n

HaumeHnoBanue
o0opynoBaHus
(PBITIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBI1IO)

Ennnuna
H3MepeHUs

KosnuecTrBo

300 0o +300 mB) Jamuux cunomep c
ouanazonom uzmepenusi He yce yem om ()
00 40 H /lamuuk oceewennocmu ¢
ouanazonom uzmepenus He yice yem om ()
00 180000 nx Axceccyapor: Kabenv USB
coeouHumenvHulil 3apsiOHoe YCmpoucmao ¢
kabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Kpamxkoe pykosoocmeo no
sKcnayamayuu yugpoesoti 1abopamopuu
[IpocpammHoe obecneuenue
Memoouueckue pexomeHOayuu He MeHee
20 pabom Hanuuue pyccxoszviunozo
catima noooepoicku Hanuuue
61L0COPOIUKOB.

ObpazosamenbHblli
Habop no MexaHuxe,
mMexampoHuke u
pobomomexHuke

Habop oonoxcen b6bimob npeoHazHadet ois
nposedeHUsl YueOHbIX 3aHAMUL NO
U3VYEHUIO OCHOB MEXAMPOHUKU U
pOOOMOmMexXHUKU, NPAKMUYECKO20
npumeHerus 6a308biX INEMEHMO8
DIeKMPOHUKU U CXEMOMEXHUKU, 4 MAKHce
Hauboee pacnpocmpanHesHol 21eMeHmMHOU
0a3vl U OCHOBHBIX MEXHUUECKUX peuleHUl,
NpUMEHAEeMbIX NPU NPOEKMUPOBAHUU U
NPOMOMUNUPOBAHUU PAZTUYHBIX
UHICEHEPHDIX, KUOePHeMUYeCKUx u
scmpausaemvix cucmem. B cocmas nabopa
00.JIICHbL 8X00UMb KOMNIEKmMyowue u
ycmpoticmea, oonradaroujue
KOHCIMPYKMUBHOU, INEKMPUUECKOL,
annapamuou u npocpamMmHou
coemecmumocmoio opye ¢ opyeom. B
cocmas Habopa 00JIICeH 8X00UMb
KOMNIEKM KOHCIMPYKMUBHBIX INEeMEHMO8
U3 Memainna Ojist COOpKu maxkema
MAHUNYTAYUOHHO20 pO6OmMAa U KOMNIEKm
MeManIu4eckux KOHCmMpYKMUGHbIX
D1eMeHmOo8 0 COOPKU MaKema
MobuIbHo20 poboma. B cocmas nabopa
OO0JIHCHBL BXOOUMb NPUBOOA PAZTUUHOSO
muna: MOmMopbl ¢ UHMe2PUPOBAHHBIM ULU
BHEWHUM OAMYUUKOM NOJONHCEHUS — He

meree 2um, cep8onpusoo DOLULOL — He

wm

21.00
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n/n

HaumeHnoBanue
o0opynoBaHus
(PBITIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBI1IO)

Ennnuna
H3MepeHUs

KosnuecTrBo

menee 4uim, cepsonpusood Mabvlil — He
mernee 2uim, npuoo ¢ 03MONCHOCMbIO
VIPABIIeHUsL 8 ULA20BOM pedicume — He
menee 2um. B cocmas nabopa oonoichvl
6X00UmMb d71eMeHnul OJisl COOPKU
BAKYYMHO20 3aX6ama. 6aKyyMHAs
npucocka — He menee lwim,
D1eKMPOMASHUMHBII KIANAH — He MeHee
lwim, eaxyymHwil Hacoc — He meHee [wm.
B cocmas Habopa 0oicHa 6X00umov
Demenmuas 6aza ois
NPOMOMUNUPOBanUsL: Niama Ois
Oecnaeurno2o npomMomMunupoBaHus,
KOMNIIEKM NPOB0008 PA3IUYHO20 MUNA U
ONIUHDBL, KOMNAEKM PEe3UCOPO8, KOMNIIEKM
C8emooU0008, CeMUcecMeHmHubllL
unouxamop, oucnieu JKK-muna, knonku —
He Menee Suim, NOMeHYUOMempbl — He
meHee 3um, UHQPAKPACHBITE OAMYUK - He
Menee 3uim, YIbmpazeyKo8oll OAmyuK - He
menee 3uim, 0amuux memnepamypubl - He
meHee lwim, 0amyux oceeweHHOCmu - He
menee lwm, Mmooy Bluetooth — ne menee
lwm, mooyne UK-npuemHnuka — ne meHee
lwm, mooyne UK-nepeoamuuxa 6 suoe
KHONOUHO20 Nylbma ynpaenenus — lum,
AKKYMYAmMop — He MeHee lwim, 3apsonoe
ycmpoticmeo — He mernee lwm. B cocmag
HAOOPa 00JIHCEH BXOOUMb MYTbMUOAMYUK
0J151 U3MepeHUsi memnepamypol u
GILANCHOCIMU OKPYHCAIOWell CPedbl — He
menee lwm. Mynomuoamuux 0oJicen
0b1a0amb 6CMPOEHHBIM
MUKPOKOHMPOJLIEPOM (MAKMOBAs.
uacmoma - He meree 16 MI'y, wuna
Oanmnvix — e menee 8 Koatim),
unmepgheticamu 01l NOOKIOUEHUS K
GHEeWHUM YCMPOUCMBAM: YUudpossvie u
ananocosvie nopmol, 1-wire TTL, pazvem
muna RJ. B cocmas nHabopa ooicen
6X00UMb KOMNJIEKM YHUBEPCANbHBIX

6blYUCTIUMETIbHbLX MO@)UZ@TJ,
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n/n

HaumeHnoBanue
o0opynoBaHus
(PBITIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBI1IO)

Ennnuna
H3MepeHUs

KosnuecTrBo

npeocmasiArouux cobol 6azos8yr niamy,
niamy pacuiupenus 0Jisi Cemesozo
63aUMOO0eUCMBUsL U NAAMY NOOKII0UeHUs.
cunosot Hazpysku. Bxoosawue 6 komniexm
VCMPOUCmMEa 00AHCHbL 001a0amb
0OHOBPEMEHHOU KOHCMPYKMUBHO,
DJIeKMpUYECcKoU, annapamuou u
NPOCPAMMHOU COBMECMUMOCMBIO OpY2 C
opyeom. baszoeas niama ynusepcanvbiozo
BLIUUCTUMENILHO20 MO0V OONHCHA
npedcmasisimes coO0l NPOSPAMMUPYeMblLiL
KoumpoJiep 6 cpede Arduino IDE unu
AHANO2UYHBIX CBO0DOOHO
pacnpocmpaHsiemvlx cpedax papabomxu.
bazosas niama oondicua ooradamo
6CMpOoeHHbIMU UHmMeppelicamu 0
NOOKIIOYEHUS YUPDPOBBIX U AHATIO208bIX
VCMpOoUicma, 6CmMpOoeHHbIMU
unmepgeticamu USB, UART, 12C, SPI, 1-
wire TTL, Bluetooth, WiFi. [Inama
pacuuperust O0IHCHA 0becneuusams
B03MONCHOCTL NOOKTIOYEHS.
VHUBEPCATIbHO20 BbIYUCIUMETbHO20 MOOYJIS
K cemu nocpeocmeom unmepdghetica
Ethernet. Ilnama pacwuperus 0ondicHa
ob1a0amv nopmamu 6600a-6v61600a OJis
NOOKNIOYUEeHUS YUDPOBLIX U AHANIO208bIX
yvempoticms, unmepetic SPI u
603MONCHOCMBIO NOOKNIOUEHUsL BHEUHell
kapmul namamu. Ilnama pacwupenus ons
NOOKIIOYEHUSl CUNO0BOU HA2PY3KU OO0IHCHA
0becneuusams 803MONCHOCIb NPAMO2O
NOOKIIOYEHUSl BHeWHell CULOBOU HACPY3KU,
a makdice pe2ynupyemoul HazpyKu
nocpeocmeom PWM uumepdghetica. B
cocmas Habopa 00JICeH 8X00UNb
npOSpaMMupyemulil KOHmpoJLiep,
0Oecneuusarowuli 603MOHNCHOCHDb
ocywecmensms paspabomky
NPOCPAMMHO20 KOO, UCHONIb3YA
UHCMPYMEHMAapuil cpeo pazpabomru

Arduino IDE u Mongoose OS u s13v1k06
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HaumeHnoBanue
o0opynoBaHus
(PBITIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBI1IO)

Ennnuna
H3MepeHUs

KosnuecTrBo

npoepammuposanusi C\C++, JavaScript.
[ Ipocpammupyembiii KOHMPOILEDP OONHCEH
001a0amv nopmamu 011 NOOKIIOYEHUS
UUDPOBBIX U AHATIO208bIX YCIPOTICMS,
6CMPOEHHBIMU NPOCPAMMUDYEMBLMU
KHONKAMU U 91eKMPOMEXAHUYeCKUMU
MOOYIAMU OJIsL OP2AHUZAYUU CUCTEMbL
PYYHO20 YRPAasieHUs, CIMPOEHHbIMU
NpOSPAMMUPYEMBIMU CEEMOOUOOAMU OIS
UHOUKAYUU paboUue2o pedicuma,
scmpoennvimu unmepgeticamu USB,
USART, 12C, SPI, 1-wire TTL, ISP,
Ethernet, Bluetooth, WiFi. B cocmas
Habopa 00CeH 8X00UMb MOOYJb
MexHU4ecK020 3penust , NPeoCmasiaouuil
0001 8bIYUCTUMENbHOE YCMPOLCIEO CO
6CMPOEHHBIM MUKPONPOYECCOPOM (KON-80
s10ep - He MeHee 4uum, uacmoma 10pa He
menee 1.2 I'Ty, oovem O3Y - ne menee
512M6, 06vem scmpoenHol namamu - He
menee 810), unmezpupo8arHHol Kamepou
(MaxkcumanbHoe paspeuieHue
6U0eONOmoKa, nepeoasaemozo no
unmepgeticy USB - ne menee 2592x1944
€0.) u onmuyeckotl cucmemoti. Mooynw
MeXHUUeCKo20 3PeHUsl O0ANCEH 001A0amb
COBMECMUMOCIBIO C PA3TUYHBIMU
NPOSPAMMUDYEMBIMU KOHMPOTIEPAMU C
nomowvio unmepgheticos - 1-wire TTL,
UART, 12C, SPI, Ethernet. Mooynb
MeXHU4eCcK020 3peHust 00NHCEeH
0becneuusams GbINOIHEHUE BCEX
U3MEpeHUll U 8bIYUCTEHUL NOCPEOCBOM
COOCMBEHHBIX BLIYUCTUMETLHBIX
B03MONCHOCTEU BCMPOEHHO20
Mmukponpoyeccopa. Mooynbs mexuuueckoeo
3penus 0oJicer 0o1a0ams
B03MONCHOCIBIO KOMMYHUKAYUU C
AHATI02UYHBIMU MOOYIIAMU NOCPEOCTEOM
WUHBL HA 6a3e Noc1e008ameibHO20
unmepetica c yenvio oaibHeuuerl

nepedayu pe3yibmamos usmepeHull
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n/n

HaumeHnoBanue
o0opynoBaHus
(PBITIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBI1IO)

Ennnuna
H3MepeHUs

KosnuecTrBo

epynnvl MOOyell Ha Ynpasisiouiee
BLIYUCIUMENIbHOE YCIMPOLCMEBO,
nookouenHoe Kk 0anHou wune. Mooyns
MexHUYecK020 3PeHUst 00NHCEH
obecneuusamov HACMPOUKU PeAHCUMOB
pabomol - HACMPOUK) IKCNOZUYUU,
bananca 6enoeo, Yy8emopazHOCMHbLLX
COCMABIAIOWUX, NAOWAOU
0OHapYHCUBAEMOLL 0OIACMU U300PAICEHUS,
oKpyanocmu 0oHapycusaemotl obracmu
U300PANCEHUS, NOTIOJNCEHUE
oOHapycusaemvlx odbacmell
omHOCUMENbHO Opye Opyea, MAUUHHOE
0OyUeHUe napamempos HellpoOHHbIX cemell
07151 0OHapYIHCeHUsL 00beKmMos, hopmy u
3aKOOUPOBAHHbBIE 3HAYEHUS
0OHAPYIHCUBAEMBIX MapKepos muna Aruco,
pazmepvl 0OHAPYIHCUBACMBIX
OKpYyIICHOCIEl, K8AOPAMO8 U
mMpey201bHUKO8, NaApaAMempos
KOHMPACMHOCIU, PA3MEPO8, KPUBU3HBL U
NOJI0JCEHUS] PACNO3HABAEMbBIX TUHULL.
Habop oonocen obecneuusamo
BO3MOIHCHOCb PA3PAOOMKU MOOenU
MOoOUTbHO20 poboma, ynpasisiemoti ¢ FPV-
peoicume nocpeocmeom NPocPaAMMHO2O
0Oecneuenus: O NePCOHAILHO20
KOMNbIOMePa U MOOUTILHLIX YCMPOUCME HA
oaze OC Android unu 10S,
obecneuusaroueco 803MONCHOCHb
VYNpaesieHus MoOUIbHbIM POOOMOM U
B6CMPOEHHLIM MAHUNYIANOPOM
nocpeocmeom epagureckoeo unmepgetica,
BKIIOYAIOUUM 8 CeOsl HADOP KHONOK U
nepexaouamerell, OHCoOUCMuK, 0oaacmo
o151 omobpasicenust eudeo. Habop dondcen
0Oecneuusams 803MONHCHOCb U3YYEHUS
OCHO8 pa3paboOmKu NPOSPAMMHbBIX U
Annapamuvix KOMNJIEKCO8 UHIHCEHEPHBIX
cucmem, pewierutl 8 chepe "Hnmepnem
eewell", a makoice pewlenull  obracmu

060m0mexmtl<u, UCK)YCCNMBEEHHO20
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HaumeHnoBanue
o0opynoBaHus
(PBITIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBI1IO)

Ennnuna
H3MepeHUs

KosnuecTrBo

UHMEIeKMA U MAWUHHO20 00yUeHus. B
cocmas Habopa 00JIHCHO BXO00UMb NOcobue
10 U3YYEHUIO OCHOB DJIeKMPOHUKU U
cXeMomexHuKu, peulenuti 8 cghepe
"Humepnem eewetl”, pazpabomxu u
npomomunuposanuio mooenet pobomos. B
cocmae Habopa O0NHCHO 6X00UMb NOcodUe
1O U3YYEeHUIO OCHO8 pA3pPabOmMKU CUCTNeM
MEeXHUYeCK020 3PeHUsL U JJIeMEHMO8
LICKYCCMBEHHO20 UHMENIeKMA.

HanmeHnoBanue
pazaena:
"KomMmmbrotepHoe
obopynoBanue"

Mnozoghynkyuonanvhoe
yempoucmeo

(npunmep, ckawep,
Konup)

Tun ycmpoticmea: Muoz2oghynkyuonanvroe
ycmpoticmeo (M®Y); [[eemnocmo
neuamo.: wepno-denas, Texnonoeus
neuamu: snekmpozpaguieckas (1azepHas,
ceemoouoouas);, Popmam nevamu. He
menee A4, Tun ckanuposanusi:
NPOMANCHBLU/NIIAHULEMHBLIL
Bo3moorcHocmb CKAHUPOBAHUSL 8
dopmamax. ne menee A4; Cnocob
nooxnmouenus: LAN, Wi-Fi, USB

wm

63.00

Hoymoyx

Dopm-axkmop: Hoymoyk,; Pazmep
Oouaconanu. e menee 15.6 0wtimos;
Paspewenue sxpana: Full HD, Quad HD
unu Ultra HD,; Obwuii 06vem
VCMAHOBIEHHOU ONEePAMUBHOL NAMAMU. He
menee 8 I'oatim; MaxcumanvHwiii 06wl
1n000epxHcUsaemMbvlil 00bem onepamueHol
navsamu: ne menee 16 I'oatim;, Ob6vem SSD
Haxonumens. He menee 240 [ oavim,
becnposoonas cesazv: Wi-Fi; Koauuecmeso
ecmpoeHnHbvlx 6 kopnyc nopmos USB: ne
MeHee 2, u3 Komopulx He MeHee 1 00HCHO
ovims USB eepcuu ne nuoce 3.0,
Paspeutenue 620-kamepwl, Mnuxcens: ne
menee (.3, Becmpoennwviii Mukpoghon,
Knasuamypa ¢ packiaoxou u MapKuposKoli

knaeuw QWERTY/ULIVKEH; IToodepaicka

cmanoapmos 6ecnpo8OOHON CEA3U:

um

189.00
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No HaumeHnoBanue
o /;1 o0opynoBaHus
(PBITIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBI1IO)

Ennnuna
H3MepeHUs

KosnuecTrBo

802.11a/b/g/n/ac; [IpouzsooumenvHocmo
npoyeccopa (3uavenue noxazamens « CPU
Mark» no mecmy «Laptop & Portable CPU|
Perfomancey
http://www.cpubenchmark.net/laptop.html):
He menee 5000 eounuy,; Hanuuue
MAHUNYIAMOPA Mbluib 8 KOMAIJIeKme: 0d;
Ycmanoenennas onepayuonuas cucmema c
epagpuieckum noib308amenbCKuM
unmepgeticom, ceedenus 0 KOmopom
BKIIOUEHBL 8 eOUHDBLI PeeCmp POCCULLCKUX
npozpamm OJist 21eKMpPOHHBIX
BLIUUCTUMETTLHBIX MAWUH U 6A3 OAHHBIX,
Ycemanosnennwiti nakem oghucrnozo
NpocpaAMMHO20 0becneyeHus,
COBMECTNUMO20 C YCMAHOBIEHHOU
onepayuoHHol cucmemotl, c6edeHus o
KOMOPOM BKII0UEHbl 8 eOUHDBLU peecmp
POCCULICKUX NPOSPAMM O] INEeKMPOHHBIX

GLIUUCIUMENbHBIX MAWUH U 0A3 OAHHDBIX.

HaumenoBanue HanpasJjienusi: ""Ooopyoosanue 0151 00uie00pazoeamenbHblX Op2aHu3ayuil,

AGAIOWUXCA MAIOKOMNIAeKmMHbIMuU'"'

HaumenoBanue
| [paszena:

"EcrecTBEeHHOHay4YHast

HaIpaBJIEHHOCTD"
Obecneuusaem @vinoHeHue
DKCNEepPUMEHMO8 N0 MmeMam Kypca u3uKu.
Komnnexmayus: Becnposoonoti
MYIbMUOAmMuuK no gusuxe ¢ 6-10
ecmpoennviMu oamuuxkamu: L{ugpoeoii
0amuux memnepamypul ¢ OUanNa30HoM
usmepeHus He yoice uem om -20 0o 120C

[{ugpposas

nabopamopusi no
Quzuke (yueHuueckas)

L{ughposoii damuux abconromuozo
o0asnenus ¢ OUana3OHOM USMeEPEeHUsl He
vorce uem om 0 0o 500 xlla [lamuuxk
MACHUMHO20 NOJA ¢ OUANA30HOM
usmepenus e yoce yem om -80 0o 80 mTn
/lamyux HanpsaiceHus ¢ OUANa3oHamu
uzMepenus He yoce yem om -2 0o +2B; om
-5 0o +5B,; om -10 0o +10B; om -15 0o

um

+15B Jlamuux moka ne yowce yuem om -1

90.00




17

n/n

HaumeHnoBanue
o0opynoBaHus
(PBITIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBI1IO)

Ennnuna
H3MepeHUs

KosnuecTrBo

0o +1A4 Jlamuuk axcenepomemp c
nokazamensamu He menee yem. +2 g; +4 g;
+8 g Omoenvuvie ycmpoiicmea: USB
ocyunnoepagh ne menee 2 xaunana, +/-10 B
Axceccyapuvl: Kabeno USB
coeouHumenvHulil 3apsiOHoe YCmpoucmao ¢
kabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Koncmpykmop ons
npogedenus skcnepumenmos Kpamioe
PYKOBOOCMBO NO IKCNIyamayuu yugposou
nabopamopuu Ilpoepammnoe obecneuerue
Memoouueckue pexomenoayuu (40 pabom)
Hanuuue pycckosa3ubluHo20 caima
noodoeporcku Hanuuue euoeoponuxos.

[ugposas
nabopamopusi no

Yumuu (yuenuveckast)

Obecneuusaem 8bINOIHEHUE
1ab0pamopHuIX pabom no Xumuu Ha
VPOKAX 8 OCHOBHOU WKOJIE U NPOEKMHO-
LCcce008amenbCKoul 0esimelbHOCmU
vuawuxca. Komniexmayusi:
becnpo6oOHOt MyTbmuoamyux no Xumuu ¢
3-Ms1 6CMPOEHHLIMU OamyuKkamu. Jlamuux
pH ¢ ouanazonom uzmeperus ne yoice uem
om 0 oo 14 pH Jlamuux
91eKMpPONpPOBOOUMOCIU C OUANA30HAMU
usmepenus He yoice wem om 0 0o 200
mxCm; om 0 0o 2000 mxCm,; om 0 0o
20000 mxCm [lamuux memnepamypbl ¢
OUANA30HOM U3MEPEHUsL He Vice Yem Om -
20 0o +140C Omoenvhvie Oamyuxu.
/lamuux onmuyueckou niomuocmu 525 HM
Axceccyapuvi: Kabeno USB
coeOuHumenvHulll 3apsioHoe YCmpoucmao ¢
kabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Kpamkoe pyxogoocmeo no
brcnayamayuu yugpoesoi iabopamopuu
Habop nabopamopHoti ocHacmKu
[IpoepammHoe obecneuenue
Memoouueckue pexomeHoayuu He MeHee
40 pabom Hanuuue pyccrossviunoco
cauma noodoepaicku Hanuuue
61L0e0POIUKOS.

wm

90.00

[ {ugpposas

Obecneyusaem 6blnoaHeHUe

um

90.00
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HaumeHnoBanue
o0opynoBaHus
(PBITIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBI1IO)

Ennnuna
H3MepeHUs

KosnuecTrBo

nabopamopusi no
buonocuu
(yuenuyeckas)

1abopamopHvIX pabom Ha YPOKax no
Ouon02UU 8 OCHOBHOU UWIKOJIE U NPOEKMHO-
LCcce006amenbCKou 0esimelbHOCmU
vuawuxcs. Komnnexkmayus.: Becnposoonoii
MYTIbIMUOAMYUK NO OUOO2UU C I-10
B6CMPOEHHLIMU OamyuKamu: JJamuux
BIANCHOCMU C OUANAZOHOM UBMEPEHUS
0...100% Hdamuux oceewennocmu c
OuUanazoHoM usmeperusi He yoice wem om ()
0o 180000 ax Hamuux pH ¢ ouanazonom
usmepenus He yoice yem om 0 oo 14 pH
[lamuux memnepamypul ¢ OUANA30HOM
usmeperus He yice uem om -20 0o +140C
[lamuux memnepamypul okpydcarouyel
Cpeobl ¢ OUANa30HOM USMEPEHUs. He Yoice
uem om -20 0o +40C Axceccyapbi:
3apsonoe ycmpotiicmeo ¢ kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low
Energy Kpamxoe pykosoocmeo no
brCnayamayuu yugpoesoi 1abopamopuu
[{ughposas suoeokamepa c
MemaniuuyecKum Wwmamueom, paspeuteHue
He menee 0,3 Mnuxc I[Ipoepammmuoe
obecneuenue Memoouueckue
pexomenoayuu He menee 30 pabom
Vnakosxa Hanuuue pyccrkossviunoco
catima noooepICcKU, Haaudue
6UOEOPONUKOB

HaumenoBanue
pasnuena:
"KoMmmnbsrorepHoe
obopynoBanue"

Mnozoghynkyuonanvroe
yempoucmaeo

(npunmep, ckawep,
Konup)

Tun ycmpoticmea: MuozogynkyuonaivHoe
vempoticmeo (M®DY),; [[esemuocmob
neuams. yepno-oenasn; Texnonozus
neuamu.: nekmpozpaguieckas (nazepHas,
ceemoouoounas);, Popmam neuamu: e
mernee A4, Tun ckanuposanusi:
NPOMANCHBLU/NIIAHUEMHBLIL
Bo3mooichocmb CKAHUPOBAHUSL 8
dopmamax. ne menee A4; Cnocoo
nooknouenus: LAN, Wi-Fi, USB

um

90.00
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HaumeHnoBanue
o0opynoBaHus
(PBITIO)

Kparkue npuMepHbIe TEXHUYECKHUE
xapakrepuctuxku (PBI1IO)

Ennnuna
H3MepeHUs

KosnuecTrBo

Hoymoyx

Dopm-axkmop: Hoymoyk,; Pazmep
OuazoHanu: He menee 15.6 owumos;
Pa3spewenue sxpana: Full HD, Quad HD
unu Ultra HD; Obwuti o6vem
VCMAHOBNEHHOU ONePamueHoOU NAMAMU. He
menee 8 I'obatim; Maxcumanvhwiii 0OuuLl
no00epxcusaemvlii 00vem onepamueHol
navsamu: ne menee 16 I'oatim;, Ob6vem SSD
Hakonumens: He menee 240 ['oaum,
becnposoonas ceazv: Wi-Fi; Koauuecmeo
ecmpoennvix 6 kopnyc nopmog USB: ne
MeHee 2, U3 Komopulx He MeHee 1 00HCHO
ovims USB eepcuu ne nuoce 3.0;
Paspewenue 626-kamepwl, Mnuxcens: He
menee 0.3, Becmpoennwviii Mukpoghon,
Knasuamypa ¢ packnaokou u MapKuposKoll
knaeuw QWERTY/ULIYKEH; IToodepcka
cmanoapmos 6ecnpo8oOHOU CBA3U:
802.11a/b/g/n/ac; Ilpouzeooumenvrocmo
npoyeccopa (3navenue noxasamens « CPU
Mark» no mecmy «Laptop & Portable CPU|
Perfomancey
http://www.cpubenchmark.net/laptop.html):
He menee 5000 eounuy,; Hanuuue
MAHUNYIAMOPA Mblidb 8 KOMNJIEKme: 0a;
Yemanoesnennas onepayuonnas cucmema c
epaguyeckum noab308amenbCKuM
unmepgeticom, ceedenus 0 KOmopom
BKII0UEHbL 8 eOUHDbLU peecmp POCCULICKUX
npocpamm OJisl 2IeKMPOHHBIX
BHIYUCIUMETLHBIX MAWUH U 6A3 OAHHbIX,
Yemanoenennwiit nakem oghucroco
NPOCPAMMHO20 0becnedetus,
COBMECMUMO20 C YCMAHOBIEHHOU
ONnepayuoHHOU CUCMEMOU, C8e0eHUsL O
KOMOPOM BKIH0UEHbl 8 eOUHDBLU peecmp
POCCUICKUX NPOSPAMM ONsl SNEKMPOHHBIX
BLIYUCTUMENILHBIX MAWUH U 6A3 OAHHDIX.

wm

270.00

HanmMeHnoBaHue
pazaena:

" JlonoJIHUTEILHOE
o6opynoBanue"
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Ennnuna
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Teneaxcka-xpanunruwe
HOYmMOYKO8

Mmun Kopnyca: Memai, 603MONCHOCb
0e30nacH020 3aUWUUEeHHO20 3AMKOM
XpaneHusi HOymoyko8: Haiuyue;
B03MONCHOCMB 3aPAOKU HOYIMOYKO8:
Hanuvue, n000epHCKa HOYMOYKo8 n. 1,
Hanuuue poymepa Wi-Fi cmandapma
802.11n unu cospemennee. 1 wm.
no0oepaicKa HOymoykoe n. 1, konuuecmeo
HOYymMOyKo8.: om 15 wmyk, noodepaicka
Hoymoykos n.1; Hanpsoicenue numanus:
220B\501y,; [lompebnsemas mowHnocms,
Bm (maxcumym): 2500, Ilompebrsemviii
mok, A (makcumym): 12, J[nuna wnypa
o1eKkmponumanus: om 2,5 mempa;
3awuma om nepenanpsicenuss, KOpomKo20
zamwvikanus: Haiuyue; Koneca ona
nepeosuUdCerUs. C MOPMO30M. HATUYUe.

wm

45.00

ObpazosamenvbHulll
KOHCMPYKMOop OJis
npakxmuku OJ104H020
NpPOSPAMMUPOBAHUSL C
KOMNJIEKIMOM
0amuyuKos

PobomomexHuueckuti Habop npeoHa3HaveH
0J151 U3YUeHUs1 OCHO8 POOOMOMEXHUKU,
Odemareli, Y3108 U MEXAHUZMOB,
HeoOX00UMbIX OJis1 CO30AHUS
pobomomexHuueckux ycmpoicme. Habop
npedcmaeisiem cobol KOMNIeKm
CMPYKMYPHBIX IJIEMEHMO8,
COCOUHUMENIbHBIX DJIeMEHMO8 U
91eKMPOMEXHUYECKUX KOMNOHEHMOS.
Habop nozeonsem nposooumso
DKCnepumMeHmol no npeomemy usuxa,
Cc030a6ambv U NPOSPAMMUPOBAMNb
cooupaemvle mMooenu, u3 KOMNOHEHMOS,
6X005UUX 8 €20 cocmas, pabodue Mooeu
MOOUTLHBIX U CAYUOHAPHBLX
pPOOOMOMEXHUUECKUX YCIMPOUCME C
A8MOMamu3uUpPOBAHHLIM YNPABIIEHUEM, 8
MoM Yuciie Ha KOJIECHOM U 2)YCeHUUHOM
X00y, a maxace KOHCMPYKYUil, OCHOBAHHBIX
HA UCNONb308AHUU PA3TUYHBIX BUO08
nepeoay (8 mom wucie 4epesauHbixX U
3Y0uaAmMblX) A MAKHCE Pblua2o8.
Bcmpoennvie becnposooHbvie cemesble
pewenus (Wi-Fi u Bluetooth),

BO3MOICHOCMb UHmMezpauuu C

wm

45.00
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HaumeHnoBanue
Ne Kparkue npuMmepHbie TexHudeckue | Exununa
o0opynoBaHus KosuvecTBo
/1 (PBIIO) xapakrepuctuku (PBIIO) U3MepeHus

oecniamuvim oonaunvim 110,
00Oecneyusarom 603MONCHOCHIb
NPAKMUYECKO20 U3YUeHUs MEeXHON02Ull
uHmepHema eeujeti U OCHO8
LCKYCCINBEHHO20 UHMENIeKMA.
Obecneuusaemcs 803MOHCHOCHIb
00beOUHeHUs1 HeCKOIbKUX POOOmos,
COOPAHHBIX U3 NOOOOHBIX HADOPOB, 8
CPYINbL C CeMesbiM 83aUMOO0EUCBUEM.
[Ipedycmompena onyuoHaIbHAS
B03MOIACHOCMb PACUUDEHUSL
OONOHUMENbHLIMU KOMNOHEHMAamu (He
BX00AUUMU 8 CINAHOAPTNHYTO
KOMNIeKMAayuro), NO380JA0UWUMU U3YUAMb
mexHuueckoe 3penue U NPOMbIUIEHHYIO
pobomomexHuxy. llpedycmompena
B03MOIHCHOCMb pabOmMul HAbOpa ¢
0onoaHUmMeNbHbIMU 0ONAUHBIMU
cepsucamu. Ilpedycmompenvl MUHUMYM
08a NPOCPAMMUPYEMBIX KOHMPOJLLEPA 8
NIACMUKOBBIX KOPNYCAX, NO360JISIOUUX
00HOB8pEeMeHHO co30aeamy 2 eapuanma
POOOMO8 PA3IUYHO20 HAZHAYEHUS,
LUMEIOUWUX BO3ZMONCHOCHb PAOOMbL KAK 8
1OMOKOBOM pexcume, max u a8MOHOMHO,
10380NAIOWUX Peau308amb 0OyUeHUe
NPOCPAMMUPOBAHUIO 8 HECKOJILKUX CPedax
pazpabomru Ha pa3nUuHbIX A36IKAX (K
npumepy, 6 cpedax Mblock, Arduino IDE,
Ha sizvikax Scratch, C, Python, micro
Python). Kax munumym oOun u3
KOHMPOLIEePO8 UMeen 8CmMpOeHHYI0
onepayuoHuylo cucmemy, ecmpoertvie Wi-
Fi u Bluetooth, nopm 0151 nookouerus
NOC1e008aMeENbHO COCOUHACMBIX GHEUIHUX
yempoticme (ne menee 20 00HO8peMeHHO
nooknouaemvlx ycmpoticms). Kak
MUHUMYM OOUH U3 KOHMPOJLIEPO8 UMeem
603MONCHOCMb OOHOBPEMEHHOU 3ANUCU He
menee 8 npocpamm, ¢ 603MOHCHOCHIBIO
nepexatouerus mexcoy Humu. Kax

MUHUMYM OOUH U3 KOHMPOJLIEPOS UMeem
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Ennnuna
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noanoysemusiii oucnieu (IPS),
10360110 8bI800UMb OAHHbLE C
0amuyuxoe 6 suoe madauy u 2papuxos, a
maxaice co30a6ams 6CMPOEHHbLE 8
KoHmponep sudeouzpvi. Koruuecmao
CEHCOPO8 U UCNOJIHUMENbHBIX YCIPOUCMS,
6CMPOEHHBIX 8 00UH U3 KOHMPOJLIEPOS, - He
menee 10 wm. Obwee Konuuecmso
bemenmos 6 Habope He menee 400 wm., 6
Mom yuciie NOOKIYaemble MOOYIU. -
Bluetooth Mmooy, - 080UHOU 0amyuK
TUHUU, - YIbMPA3EYKOBOU OAMHYUK
paccmosiHus, - 0amuux yeema, - OAm4uK
Kacauus dekmpomexarnuyeckuil, - IR
MOOYIb, - MOMOP NOCMOSIHHO20 MOKA C
pPeOyKmMopom — He MeHee 2 wm., -
cepsonpusoo, - nyivm OUCMAHYUOHHO20
ynpaenenus IR. Habop oonoicen bvims
VKOMNAEKMOBAH AKKYMYISIMOPHbIMU
oamapesmu. Ilpoepammnoe obecneuenue,
LUCnobzyemoe 0Jisk NPOSPAMMUPOBAHUSL
coOUpaemvlx poOOMOMeEXHUUeCKUX
Mooenetl u ycmpoucmae, 00JIHCHO ObIMb
0oCcmynHo 05 6eCniamHo20 CKAYU8aHuUs
13 cemu Unmeprem u nocieoyroue2o
UCNOIb308AHUS.

Hab6op OI'D no xumuu

B Habop exooam eecwvl 1a60pamopHbie
anekmpounsie 200 e, cnupmogka
1abopamopHas, B0pOHKA KOHUYECKAs,
nanouxa cmekisHuas, npooupxa I1X-14 (10
WmyK), cmakaw 8vicokuil ¢ Hocukom BH-50
c MemKou (2 wmyKu), YyuiuHop
usmepumenvhwili 2-50-2 (cmexkuauHblil, ¢
npumepmou KpbluKou), umamus oJis
npooupox na 10 enéso, 3axcum
NpOOUPOUHDLI, WUNAMENb-T0MHCeYKA (3
WmyKu), Habop PaaKoHo8 0 XPaHeHUs
pacmeopos u peakmugos (00vem QPraKoHa
100 mn - 5 komniekmos no 6 wmyk, oovem
¢naxona 30 mn - 10 komniekmos no 6
WMYK), YUTUHOP UBMEPUMETIbHBIU C

Hocuxom 3-500 (2 wmyku), cmaxau

um

180.00
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eoicoxutt 500 ma (3 wmyku), Habop epuietl
0J151 MblMbsL NOCYObL (epid Ol MbLINbS
npobupox - 3 wimyKu, eput OJisi Mblinbsl
Koo - 3 wmyku), xaram oenviii x/6 (2
LWMYKU), NepYamKy pe3uHo8ble XUMULEeCKUe
cmotikue (2 wmyKu), 04Ku 3auumusie,
Gdunempul bymadsicuvie (100 wmyx),
eoprouee 05t cnupmosok (0,33 ). B
cocmas Habop 6x005m peaxKmuebl.
QATIOMUHULL, Jcene30, CONSIHAS KUCTIOMA,
MeMUIoOpamdic, penorgpmaneun, amMmmuax,
nepoxcuo 6000pooa, Humpam cepeopa u
opyaue, 8 obwell cloxcHocmu - 44
DA3IUUHBIX 8eUeCmB, UCHONb3YEeMbIX Ol
cocmasenusi KOMNIeKmoe8 peakmueos npu
npogedeHUl IK3AMEHAYUOHHBIX
9IKCNEPUMEHNOB NO KYPCY WKOIbHOU
XUMUL.

Muxpockon yugposoti

Tun muxkpockona: buonocuyeckuti Hacaoxa
MUKpOCKona. MoHokyasapHas Hasnauenue:
nabopamophwiii Memoo ucciredosanusi:
ceem.ioe none Mamepuan onmuxu:
onmuueckoe cmexio Yeenuuenue
mukpockona, kpam. 64 — 1280 Okynspol:
WF16x Obvexkmussi: 4x, 10x, 40xs
(noonpyoicunennwili) Pesonveepras
eonoeka: Ha 3 oovekmusa Tun nooceemku.
3epKano unu ceemoouod Pacnonoowcenue
NnOOCBeMKU. epXHss U HUdCHAA Mamepuan
kopnyca: memain Ilpeomemubwiii cmouk,
mm: 90 Ucmounux numanus: 220 B/50 Ty
Yucno mecanukceneu: 1

wm

90.00

[ugposas
nabopamopusi no

DKOJlo2UuU

Obecneuusaem nposedenue y4ebH020
9KON02UYECK020 MOHUMOPUHEA
UHCMPYMeHmanbHbiMu Memooamu. Habop
npuUMeHsemcs npu u3yueHuu IKOJI02ul,
Ouono2uu, xumuu, 2eoepaguu u
npuUpooosedeuss, a maxice 0is
UHOUBUOYATILHBIX UCCIE00BAHUS U
NPOEKMHOU 0esimeIbHOCMU WKOJIbHUKOS.
Komnnexmayus.: Becnpoeoonoii

Myﬂbmudam YUK NO IKON02UHECKOMY

um

45.00
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MOHUMOPUH2Y € 8-10 6CIMPOEHHbIMU
oamyuxamu: J{amuux HUmpam-uoHos
/lamyux xnopuo-uonos /{amuux pH c
ouanazonom uzmepenus He yice yem om ()
0o 14 pH Jlamuuk énasxcrHocmu ¢
ouanazonom uzmepernus 0...100% Jamuux
oceeweHHoCmu ¢ OUana3oHoOM UsMepeHus
He yorce yem om () 0o 180000 nx /Jamuuk
memnepamypul ¢ OUANA30HOM U3MepPEeHUs
He yoice uem om -20 0o +140C Jamuux
91eKMpPONpOBOOUMOCIU C OUANA30HAMU
usmepenus He yoice wem om 0 0o 200
mxCm,; om 0 0o 2000 mxCum; om 0 0o
20000 mxCm [Jamuux memnepamypol
oKpyrcaroweli cpeovl ¢ OUANA30HOM
usmepenus He yoce yem om -20 oo +50C
OmoenvHble 0amyuuKy U MyabmMuOamyuKu.
/lamuyux 368yKa c yHKkyueti
UHMe2PUPOBAHUsl C OUANA30HOM USMEDPEHLS]
uacmom He menee yem om 50 I'y 0o 8 xkl'y;
/lamuuk nasxcHocmu nouesl ¢ OUanNa3oHoM
usmepenus He yoice wem om () 0o 50%
/lamuuk okucu yenepooa ¢ OuanazoHom
usmepenus He yice uem om 0 oo 1000 ppm
Mynvemuoamuuk onmuyeckou nIoOmHOCmU
U MYMHOCMU CO 6CMPOEHHbIMU
oamuuxamu: JJamuux onmuyeckou
niomuocmu 470 Hm ¢ ouanazoHom
usmepenusi om () 0o 2 D Jlamuuk
onmu4eckou niomHocmu 525 um ¢
ouanazonom usmeperusi om () 0o 2 D
/[amuux onmuyuecxou niomuocmu 630 Hm ¢
ouanazonom uzmeperusi om () 0o 2 D
/lamuuk MymHocmu pacmeopos ¢
ouanazornom usmeperus om 0 0o 200 NTU
Akceccyapwi: Kabeno USB
coeounumenvnulil (2 wm.) 3apsonoe
yempoticmeo ¢ kabenem miniUSB USB
Aoanmep Bluetooth 4.1 Low Energy
Cmepaicens 015 3aKpenienuss 0amyuKos 8
wmamuse Kpamroe pykosoocmeo no

brcnayamayuu yugpoesoti 1abopamopuu
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[IpocpammHoe obecneuenue
Memoouueckue pexomenoayuu He MeHee
20 pabom Ynaxosxa Hanuuue
PYCCKOS3bIUH020 CAuma N0O00EPHCKU,
Hanuuue 8Uu0eopoIUKOS.

Lugposasn
nabopamopusi no

Guzuonocuu
(npouvHblll YposeHs)

Obecneuusaem nposederue uccie008aHus
10 (QYHKYUOHUPOBAHUIO 4ENI08EYECKO20
opeanusma. Komnnexkmayus:
becnposooHOl MyTbmMUOAMUUK NO
dusuonocuu ¢ 5-10 6CMpoeHHbIMU
oamyuxamu: Jlamyux apmepuailbHo2o
oasnenus (0...250 um pm. cm.) [{amuuk
nynvca ¢ OUana3oHoOM UMepeHuUs He yice
yem om 30 0o 200 yo/mun Jamuux
memnepamypul meia ¢ OUana3oHoM
usMepenus He yoce yem om +25 0o +40C
/lamuuk yacmomul ObIXAHUS C OUANAZ0HOM
usmepenus He yoice wem om () oo 100
YUKI08/MUH Jlamuuk ycKopeHus ¢
nokazamenamu £2 g, +4 g; +8 g
Omoenvrule yempoticmsa: [Jamuux IKI ¢
OUANA30HOM UBMEPEHUSL He Ve YeM Om -
300 0o +300 mB) JJamuux cunomep c
OUana3oHoM uzmepeHnus He yice vem om ()
0o 40 H Jlamuux oceewennocmu ¢
OUana3oHoM uzmepenus He yice yem om ()
0o 180000 ax Axceccyapor: Kabenw USB
coeouHumenvHulll 3apsioHoe yCmpoucmao ¢
kabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Kpamxkoe pykosoocmeo no
bKcnayamayuu yugpoeot 1abopamopuu
[IpoepammHoe obecneuenue
Memoouueckue pexomenoayuu He MeHee
20 pabom Hanuuue pyccrossvlunoco
catima noooepaicku Hanuuue

6UOEOPOIUKOB.

wm

45.00
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