MuUHHCTEPCTBO
oOpa3zoBanusa u Hayku Hukeropoackou o0J1acTu

ITPNUKASI

12.01.2024 316-01-63-56/23

r. Hrwxuniit Hosropog

00 yTBep:xI1eHNH HHPPACTPYKTYPHOIO JIUCTA
JJISL CO3JaHMS LIEHTPOB 00pa3oBaHus
€CTeCTBEHHO-HAYYHOM U TEXHOJOIMYeCKOoM
HanpasJjieHHocTeill «Touka pocra» B 2024 roay

B coorBerctBUM ¢ MeETOAMYECKUMU PEKOMEHIALUMSAMHA IO CO3JAHUI0 U
(YHKIIMOHUPOBAHUIO B 00I1€00pa30BaTENbHBIX OPraHU3alusAX, PaCHOJOKEHHBIX B
CEJIbCKOM MECTHOCTH M MaJIbIX TOpOJax, IIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYUYHOU U
TEXHOJIOTUYECKON HAIIPaBJIEHHOCTEW, YTBEPKICHHBIMA IHCbMOM MMHHCTEpPCTBA
npocsemienust Poccuiickoit ®eneparuu ot 30.11.2023 Ne TB-2356/02 u muceMom
OI'AY «lleHTp MNPOCBETUTENBCKUX WHULOMATUB MUHHUCTEpPCTBA MPOCBELICHUS
Poccuiickoit  ®enepauuu» ot 10.01.2024 Nel00/1001-10 «O cooTBeTCTBUU
MH(PACTPYKTYPHOTO JINCTA €AUHON TexHonoruyeckoil cpeae HITO»

NPUKa3BbIBaIO:

1. Y1BepauTh npunaraemblii HHPPACTPYKTYPHBIM JIUCT AJIA CO3JaHUS IIEHTPOB
0o0pa3oBaHUs €CTECTBEHHO-HAyYHOU M TEXHOJOTMUECKON HampaBlieHHocTel «Touka
pocta» B 2024 rony.

2. PexoMeHII0BaTh TJIaBaM aJAMUHUCTPAMM MYHUIMNAIBHBIX W TOPOJICKUX
okpyroB Hmxkeropoackoit obmactu:

2.1. npuHATH, BO BHUMaHWE HAIMYME B WH(PPACTPYKTYPHOM JIMCTE TMO3UIIUU
«Habop OI'D/EI'D (xumusi)», COCTaB KOTOPOHM MpENIoiaraet 3aKynKy XUMHUYECKUX
PEaKTHUBOB.

2.2. obecrieyuTh P MPOBEJCHUU PEMOHTHBIX Pa0dOT M OCHAIlIEHUEM KaOWHETOB
(xumusi) HOBOM MeOenpl0 B 00IIE00pa3oBaTEIbHBIX OpraHU3aIUsaX, B KOTOPBIX
oOecrieunBaercs co3ganue LlentpoB «Touka pocta», Hamuuue WKAPOB IS UX
XpaHeHUs WIM HHOM sabopaTopHOl MeOenblo, MpeaycMaTpuBarouiell 0e3omacHou
XpaHEHHE IUIAHUPYEMbIX K 3aKYIKE PEaKTUBOB.

3. KoHTpoJIb 32 UCTIOTHEHUEM TIPUKA3a OCTABJISIO 32 COOOI.

r

N\
MOANMHHWK 31EKTPOHHOIO AOKYMEHTa, nognucaHHoro 3,
M XPaHUTCA B CUCTEMe S/1EKTPOHHOrO AoKyMeHTooBopoTa M H
VHUCTP JO.IlyukoB
CBEAEHNSA O CEPTU®UKATE 3

CepTucmkat: 4B2BF77A2B4F656BF24884D0A9D676D7
Komy BbiaaH: [My4koB Muxaun lOpbeBuy

[encteuTeneH: ¢ 01.11.2023 go 24.01.2025
\. y




[Ipunioxxenue K npukasy
MUHHUCTEPCTBA 00pa30BAHMS U HAYKH

Hwxeropojickoit o6nactu
oT 12.01.2024 N6-01-63-56/23

HNudpacTpyKTypHBIii JUCT

HaumMmenoBanue Exununa
Ne Kparkue npuMepHbIe TEXHUYECKHE Koaunue
/1 0bopynoBanus xapaxkrepuctuku (PBIIO) MEMEPEH | B0
(PBI1O) usi
HaumenoBanue HanpasJjieHusi: ""Ooopyooeanue 011 00uye00pazoeamenbHblx
op2anu3ayuil, He AGAANUWUXCA MATIOKOMNAeKmHbIMU'"
HaumenoBanue
1 Pae.z[ena:
EcTtecTBeHHO-HayuyHAas

HAIPABJICHHOCTD "
Obecneuusaem @vinoiHeHUe
DKCNEepPUMEHMO8 N0 MeMam Kypca (Ou3uKu.
Komnnekmayus: bBecnposoonotu
Wmyrbmudamuuk no gusuxe ¢ 6-10
ecmpoennviMu oamuuxkamu. Llugpoesoii
0amuux memnepamypuvl ¢ OUanNa3oHoM
usmepenus He yoce yem om -20 oo 120C
{ugposoii oamuux abconromuozo
OasneHusi ¢ OUana3oHoOM USMEPEHUsL He
voice wem om 0 0o 500 klla [lamuux
IMACHUMHO20 OIS C OUANA30HOM
usmepenus He yoice yem om -80 0o 80 mTn
/[amuux HanpsaxiceHus ¢ OuanazoHamu

[ugpposas

nabopamopusi no
Quzuke (yuenuueckas)

uzMepenus He yoce yem om -2 0o +2B; om
-5 00 +5B; om -10 0o +10B; om -15 0o
+15B Jlamuux moka ue yorce yem om -1
0o +1A Jlamuuk axcenepomemp c
noxazamenamu He menee uem: £2 g; +4 g;
+8 ¢ Omoenvhbie ycmpoticmea: USB
ocyunnozpag) ne menee 2 kaunana, +/-10 B
Axceccyapor: Kabeno USB
coeOuHumenvublil 3apsoHoe YCmpoucmeo ¢
kabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Koncmpyxkmop ons
npogedenus skcnepumenmos Kpamrkoe
PYKOBOOCMEO NO IKCNIyamayuu yugpoeou
nabopamopuu Ilpoecpammnoe obecneuenue
Memoouueckue pexomenoayuu (40 pabom)

um

32.00




/1

HaumeHnoBanue
o0opynoBaHus
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHE
xapakrepuctuxku (PBI1IO)

Ennnunna
H3MepeH
10

Koanue
CTBO

Hanuuue pycckosa3ubluHo20 caiuma
noooeporcku Hanuuue udeoponuxos.

[{ugpposas
nabopamopusi no

umuu (yuenuyeckast)

Obecneuusaem @vinonneHue
nabopamopHvix pabom no Xumuu Ha
VPOKAX 6 OCHOBHOU WKOE U NPOEKMHO-
UCCIe008amMeNbCKOU 0esimenbHOCmU
vuawuxcs. Komnaiekmayusi:
becnpo8oOHOl MyTbMUOAMyUK no XUMUU C
3-Ms51 6cmpoeHHbIMU Oamyukamu. [lamuux
pH ¢ ouanazonom uzmepenus ne yice uem
om 0 oo 14 pH Jlamuux
91eKMPONPOBOOUMOCINU C OUANA30HAMU
usmepenus He yoce yem om 0 0o 200
mxCm; om 0 0o 2000 mxCm; om 0 0o
20000 mxCm [lamuux memnepamypwi ¢
OUANA30HOM UBMEPEHUs] He YIice YeM Om -
20 0o +140C Omoenvuvie Oamuuxu:
/[amuuk onmuueckou niomuocmu 525 um
Axceccyapvi: Kabeno USB
COeOUHUmMenbHblll 3apsiOHoe YCmpOoUCmeo ¢
kabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Kpamkoe pykosoocmeo no
DKCnyamayuu yugposoi rabopamopuu
Habop nabopamoproti ochacmku
lIpoecpammnoe obecneuenue
Memoouueckue pekomenoayuu ne menee
40 pabom Hanuuue pyccxoszviunozo
cauma noooepaicku Hanuvue
61L0EOPOJIUKOS.

wm

32.00

[ugpposas
nabopamopusi no

Ouonocuu
(yuenuueckas)

Obecneuusaem @vinoiHeHuUe
1abopamopHvix pabom Ha YPOKax no
Ouon02UU 8 OCHOBHOU WIKOJIE U NPOEKMHO-
1CCIIe008amMeNbCKOU 0esimenNbHOCU
vuawuxcs. Komnnexkmayusi:
becnpo8oOHOU MYTbMUOAMYUK NO
buonocuu ¢ 5-10 6cmpoeHHbIMU
oamuukamu: J{amyux e1axcHocmu ¢
ouanazonom uzmepernus 0...100% Jlamuux
0ceeweHHOCmU ¢ OUANna30HOM USMePEeHUs
He yorce yem om () 0o 180000 nx /lamuuk
pH ¢ ouanazonom uzmepenust He yoice uem

om 0 0o 14 pH Jlamuux memnepamypoi c

wim

32.00
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OUANA30HOM UBMEPEHUS He YIice YeM Om -
20 0o +140C [lamuux memnepamypwl
OKpyHCaloweri cpeowvl ¢ OUANA30HOM
usmepenus He yce yem om -20 oo +40C
Axceccyapwi: 3apsonoe ycmpoucmeo ¢
kabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Kpamkoe pykogoocmeo no
DKCnyamayuu yugposoi rabopamopuu
[{ugposas sudeoxamepa c
MemaniuiecKum wmamueom, paspeuleHue
He menee (0,3 Mnuxc I[Ipoepammmuoe
obecneuenue Memoouueckue
pexomenoayuu He menee 30 pabom
Vnakoexa Hanuuue pycckosazviunoeo
caima noooepIHCcKU, Haaudue
61L0e0pOoIUKO8

HanMeHoBaHue
pasnena:

" JIOnOJIHUTEILHOE
obopynoBanue"

Obopyoosanue 05
OeMmoHcmpayuu
onvimos (Qusuxa)

Komnnexmayus: Ocnosanue wmamusa - 1
Mypma wmamuea - 1 CmepoiceHs
wmamuea @8Ex545 mm ¢ eauixoii - 1
Cmepoicenv @6x160 mm - 1 JJunamomemp 1
H (C = 0,01 H) - 1 Junamomemp 5 H (C =
0,1 H) - 1 Ilpyscuna 1 (scécmxocms 50
H/m) na naanweme co wxanou 100 mm - 1
I Ipyoicuna 2 (scécmrxocmo 10 H/m) na
naanuweme co wkanou 100 mm - 1 I py3
Wel, No2, Ne3 (m = 100 e kadxcowiii) - 3
Habop omoenvrulx epy306 (m = 302 - 2
wm., m = 10 2 - 2 wm) - 1 Jlunetika (Onuna
300 mm) - 1 Tpaucnopmup - 1 bpycok c
kproukom (m = 50 2) - 1 Hums cyposas —
onuna Im - 1 Hanpasnsiowas onunot 500
MM (C NOBEPXHOCMAMU PA3TUUHBIX

Koo puyuenmos mpenust) - 1 Pooickoswiii
Koy pazmepom S 10 um - 1

um

32.00

ObpazosamenvbHulli
KOHCMPYKMOp OJisl
npakxmuku OJI04H020
NpOCPAMMUDOBAHUS C

Pobomomexnuyeckuti Habop npeoHa3Ha4eH
0J151 U3YUEeHUsL OCHOB POOOMOMEXHUKU,
Oemanel, Y3108 U MEXAHUZMOS,

HeoOX00UMbBIX OJIS CO30AHU

wim

24.00




HaumeHoBaHue Ennnunna
Ne Kparkue npuMepHbIe TEXHUYECKHE Koimnue
n/m 00opynoBanus xapakrepuctuku (PBIIO) MSMEPEH o 1po
(PBIIO) partep ust
KOMNJIEKMOM pobomomexnuueckux ycmpotvicms. Habop
0amuukos npeocmaeisem coool KOMNieKm

CMPYKMYPHBIX JJIEMEHMO8,
COeOUHUMENILHBIX INEMEHNO8 U
DAEKMPOMEXHULECKUX KOMNOHEHMOS.
Habop no3zsonsem npoooumsp
DKCNepuMeHmol no npeomemy usuxa,
co30asamo u NPOSPAMMUPOBAMb
cobupaemvie MoOenU, U3 KOMNOHEHMOS,
6X00sUUX 8 €20 cocmas, pabouue Mooenu
MOOUTBHBIX U CIMAYUOHAPHBIX
pobOmMOmexHu4ecKux yCmpoucms ¢
A8MOMAMUZUPOBAHHBIM YNPABIEHUEM, 8
MoM yucie Ha KOJECHOM U 2YCEeHUYHOM
X00y, a makice KOHCMPYKYUtl, OCHOBAHHBIX
Ha UCNONIL3068AHUU PA3TUYHBIX BUO08
nepeoau (8 mom yucie 4epesauHbix U
3yOuUamuolx) a maxdHce poliacos.
Bcmpoentvle 6ecnpogoonble cemesbvie
pewenus (Wi-Fi u Bluetooth),
BO3MONCHOCIb UHMESPAYUU C
becniamuvim obnaunvim 110,
0Oecneuusaom 603MONCHOCMb
NPAKmMu4ecKko2o u3y4eHus mexHoa02ull
uHmMepHema eujell U OCHO8
LLCKYCCMBEHHO20 UHMEILIEeKMA.
Obecneuusaemcs 603MOAHCHOCD
00beOUHEHUsL HeCKOILKUX POOOMO8,
COOPAHHBIX U3 NOOOOHBIX HAOOPOB, 8
CPYNNbL C CemesbiM 83aUMOOeUCTNEUEM.

[ Ipeoycmompena onyuoHaibHas
B03MONCHOCIb PACUUUPEHUS
OONOJHUMENbHLIMU KOMNOHEeHmMAamMu (He
BX00AUUMU 8 CIMAHOAPIHYIO
KOMNAeKMAayuio), 0368010 WUMU U3YUAMb
mexHuueckoe 3penue U NPOMbLULIEHHYIO
pobomomexnuky. [Ipedycmompena
B03MOJICHOCIb pabombl Habopa ¢
OONOIHUMENbHBIMU 0ONAUHBIMU
cepsucamu. IIpedycmompenvt MUHUMYM
08a NPOCPAMMUPYEMBIX KOHMPOJLIEPA 8

N1ACmMUKoesblx Kopnycax, noO360A10UUX




HaumeHoBaHue Ennnunna
Ne Kparkue npuMepHbIe TEXHUYECKHE Koimnue
n/m 00opynoBanus xapakrepuctuku (PBIIO) MSMEPEH o 1po
(PBIIO) us

0OHOBPEeMEHHO co30a8amb 2 apuanma
pPOOOMOB PpaA3IUYHO20 HA3ZHAYEHUS,
UMEIOUUX BO3ZMOICHOCTb PAOOMbL KAK 8
NOMOKOBOM pedicume, max U A8MOHOMHO,
N0360AIOWUX Peanu308ams 00yyeHue
NpOCPAMMUPOBAHUIO 8 HECKOIbKUX CPeOax
paspabomxu Ha pa3IUUHBIX A3bIKAX (K
npumepy, 6 cpedax Mblock, Arduino IDE,
na szvikax Scratch, C, Python, micro
Python). Kax munumym ooun u3
KOHMPOALEPO8 UMeen 6CMpPOEHHYIO
onepayuonunylo cucmemy, scmpoennvie Wi-
Fi u Bluetooth, nopm 01151 noOkoueHus1
10C1e008amenbHO COCOUHSeMbIX BHEUHUX
yempoticme (he menee 20 00HO8peMeHHO
nooxouaemvlx ycmpoticms). Kak
MUHUMYM OOUH U3 KOHMPOJLIEPO8 UMeem
BO3MONCHOCIL OOHOBPEMEHHOU 3aNUCU He
menee 8 npoecpamm, ¢ 803MONCHOCHBIO
nepexouerus medicoy numu. Kax
MUHUMYM OOUH U3 KOHMPOJLIEPO8 UMEem
noanoysemuslii oucnieil (IPS),
103601I0UULL BbIBOOUMb OAHHbLE C
0amuukos 8 suoe maobauy u 2pagpurkos, a
maksice co30a8ams 6CMPOEHHBIE 8
Kormponep eudeouzpsl. Konuuecmeao
CEHCOPO8 U UCNOJIHUMENbHBIX YCIPOUCMS,
6CMPOEHHBIX 8 00UH U3 KOHMPOJLIEPOS, - HE
menee 10 wm. Obwee Koauuecmeo
bemenmos 8 nabope He menee 400 wm., 8
MoM yucjie NOOKIYaemble MOOYIU. -
Bluetooth mooyb, - 080UHOU 0amMyuUK
TUHUU, - YTbMPA3EYKOBOU OAMYUK
paccmosnus, - 0amyux yeema, - OamyuK
Kacanus sekmpomexanudeckuts, - IR
MOOYIIb, - MOMOP NOCMOAHHO20 MOKA C
pedykmopom — He meHee 2 wim., -
cep8onpusoo, - nyivm OUCMAHYUOHHO2O0
ynpaenenus IR. Habop oondicen bvimo
VKOMNAEKMOBAH AKKYMYISIMOPHbIMU
bamapesmu. Ilpoepammnoe obecneuenue,

LCcnob3yemoe OJisl NPO2PAMMUPOBAHUS]
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o0opynoBaHus
(PBIIO)

Kparkue npuMepHbIe TEXHUYECKHE
xapakrepuctuxku (PBI1IO)

Ennnunna
H3MepeH
10

Koanue
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coOupaemvix poOOMOMEXHUYECKUX
mooenetl u ycmpoucmae, 00JIHCHO ObIMb
00CMYNHO 07151 OeCnIamHo20 CKAYUBAHUS
u3 cemu Mnmepnem u nocnedyrowe2o
LCNOIL30BAHUS.

Tenescka-xpanunuwe
HOYMOYKO8

mun Kopnyca: Memai, 603MOHNCHOCHb
0e30nacHo20 3aUWUWEeHHO20 3AMKOM
Xpanenuss HOymoOyKo8: Haiuuue,
B03MOIHCHOCIb 3APAOKU HOYMOYKO8.
Hanuuue, noooepxcka Hoymoykos n.1.1.1.;
Hanuuue poymepa Wi-Fi cmanoapma
802.11n unu coepemennee: 1 wm.
noooeporcka noymoyxkoe n.1.1.1.;
KoauYyecmeo Hoymoykog: om 15 wmyx,
noooepocka Hoymoykog n.1.1.1.;
Hanpsioicenue numanus: 220B\501y,

[ lompebnsemasn mowHocms, Bm
(maxcumym): 2500, Ilompebnsemvbiii mox,
A (maxkcumym). 12; J{nuna wnypa
DieKmponumanus: om 2,5 mempa;
Bawuma om nepenanpafcenus, KOpomKo20
Bamwvikanus: naauyue; Koneca ons
nepeosudIcerUs C MOPMO30OM. Haluyue.

wm

8.00

Muxpockon yugposoti

Tun muxpockona: buonocuyeckuil Hacaoxa
MuKpockona: MoHoxyasapHasa Haznauenue:
nabopamophwiti Memoo ucciredosanusi:
ceem.ioe none Mamepuan onmuxu.
onmuyeckoe cmekio Yeenuuenue
muxpockona, kpam: 64 — 1280 Oxynsapoi:
WF16x Obvexkmusvl: 4x, 10x, 40xs
(noonpyatcunennsiii) PesonveepHast
eonoeka: Ha 3 oovexmuea Tun nooceemku:
Bepkano uiu ceemoouod Pacnonoowcenue
nooceemxu: 6epxHss u HudxcHsas Mamepuan
kopnyca: memann Ilpeomemusiii cmonux,
mm: 90 Ucmounux numanus: 220 B/50 'y
Yucno mecanuxceneu. 1

um

48.00

Hab6op OI'D no xumuu

B Habop 6x00sam eecbl 1abopamopHbie
anexkmponnsie 200 e, cnupmosxa
nabopamopHas, 60pOHKA KOHUYECKAS,
nanouxa cmekisaHuas, npooupxka I1X-14 (10

wmyK), cmaxkaw 8vicoxkuil ¢ Hocukom BH-50

72.00
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Ennnunna
H3MepeH
10

Koanue
CTBO

c MemKou (2 wmyKu), YuiuHop
usmepumenvHwlll 2-50-2 (cmexisauHblil, ¢
npumepmou KpbluKoil), umamue OJisl
npooupox na 10 ené3o, 3axcum
npoOUPOUHDBLI, WNnamenb-10xcedxa (3
wmyKu), Habop aakoHos 01s XpaHeHus
pacmeopos u peakmugos (00vem graxkona
100 mn - 5 komnaekmos no 6 wmyx, 0ovem
dnaxona 30 mn - 10 komniekmos no 6
UWMYK), YUTUHOP UBMEPUMETbHBLU C
Hocuxom 1-500 (2 wmyxu), cmaxan
eoicoxuit 500 mn (3 wmyku), Habop eputet
0J151 MbIMbs NOCYObL (epud Ot MbIINbS
npooupokK - 3 wmyKu, eput OJisi MbLMbsL
Koo - 3 wmyku), xaram oenviii x/6 (2
LWMYKU), NePUamKU pe3uH08ble XUMULECKUE
cmotikue (2 wmyku), OuKu 3auumuboie,
dunempol oymadxcuvle (100 wmyk),
eoptouee 05t cnupmosok (0,33 ). B
cocmas Habop 6x00m peaxkmuewl:
ATIOMUHULL, JHcene30, CONAHASA KUCTIOmA,
memunopamdic, henoipmaneut, AMMUAx,
nepoxcud 6000pooa, HUMpam cepeopa u
Opyaue; 8 obwell cnoxicHocmu - 44
Pa3IuUuHbIX 8eujecms, UCNONb3YeMblX 015
cocmasenuss KOMNIeKmo8 peakmueos npu
npoeedeHulU IK3AMEHAYUOHHBIX
IKCNEPUMEHNOB NO KYPCY UKOIbHOU
uMUu.

HaumenoBanue
paszena:
"KoMmnsrorepHoe
obopynoBanue"

Mnozoghynkyuonanvnoe
yempoucmeo
(npunmep, ckawep,
Konup)

Tun ycmpoiicmea: MHuozoghynkyuonanvroe
yempoticmeo (M®Y), [[eemnocmob
neuams: yepHo-denasn; Texnonozus
neuamu.: snekmpozpaguueckas (nazepHas,
ceemoouoonas);, Popmam nevamu. e
wmenee A4; Tun ckanupoganus:
NPOMANCHBIL/NIIAHUEMHBLL
BO3MOJCHOCMb CKAHUPOBAHUSL 8

dopmamax. ne menee A4, Cnocoo

uim

24.00




HaumeHoBaHue Ennnunna
Ne Kparkue npuMepHbIe TEXHUYECKHE
u3MepeH

o/ o0opynoBaHusI xapakrepuctuku (PBIIO) .

Koanue
CTBO

(PBIIO)
nooknouenus: LAN, Wi-Fi, USB

Dopm-gpaxmop: Hoymoyk; Pazmep
Ouaconanu: e menee 15.6 owiimos;
Paszpewenue sxpana. Full HD, Quad HD
unu Ultra HD,; Obwuii o6vem
VCIMAHOBIeHHOU ONEePaAMUEHOU NAMAMU. He
menee 8 I'oaum, Maxcumanvuvii 0owui
1n000eporcusaemvlii 00vem onepamueHoll
navamu. ne menee 16 I'oaum; Obwvem SSD
Hakonumes: He menee 240 ['baum,
becnposoonas cesazv: Wi-Fi; Koauuecmeso
ecmpoennwvix 6 kopnyc nopmoe USB: ne
menee 2, u3 KOmopulix He Meree 1 00JHCHO
ovims USB eepcuu ne nuoce 3.0,
Paspewenue 620-kamepol, Mnukcenwv: ne
wmenee (.3; Becmpoennwiit Mukpoghon,
Knasuamypa ¢ packiaoxoii u MapKuposKoti
knasuw QWERTY/HULIYKEH; IToodepacka
cmanoapmos 6ecnpoB8OOHOU CEA3U:
802.11a/b/g/n/ac; Ilpouzsooumenvrocmo
Hoymobyx wm
npoyeccopa (3uavenue noxkazamens « CPU
Mark» no mecmy «Laptop & Portable CPU|
Perfomance»
hitp.//'www.cpubenchmark.net/laptop.html).:
He menee 5000 eounuy,; Hanuuue
MAHUNYIAmMopa Mulidb 8 KOMNaeKme: 0d;
Yemanoenennas onepayuonnas cucmema c
epaguueckum nob308amMenbCKUM
unmepgeticom, ceedenus 0 KOmopom
GKII0UEHbl @ eOUHBLU peecmp POCCUTICKUX
npocpamm OJisl 271eKMpPOHHbBLX
BLIYUCIUMENTbHBIX MAWUH U 6A3 OAHHBIX,
Ycemanoenennwiii nakem oghucnozo
NPOCPAMMHO20 OOecneyeHusl,
coemMecmumo2co ¢ yCmaHo8a1eHHOU
onepayuoHHol cucmemou, ce0eHus o
KOMOPOM 8KII0UEHbl 8 €OUHBIL peecmp
POCCULICKUX NPOSPAMM OJis INEKMPOHHBIX
BLIYUCTUMENILHBIX MAWUH U 6A3 OAHHBIX.

72.00

HaumenoBanue HanpasJjienusi: ""Ooopyoosanue 011 00uieo0pazosamenbHbvlX

op2anu3auuil, AGAAIOUUXCA MATOKOMNIAeKmMHbIMU "

1 ‘HaI/IMeHOBaHI/IC ‘ ’
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CTBO

paznena:
"EcTecTBeHHO-Hay4YHas
HaIPaBJIECHHOCTh"

[ugposasn
nabopamopusi no

Quzuke (yuenuueckas)

Obecneuusaem @vinoneHue
DKCNEPUMEHMO8 NO MeMAaM Kypca Qu3uKu.
Komnnekmayus: bBecnposoonou
mMynemuoamuux no gusuke ¢ 6-10
ecmpoenHviMu oamuuxkamu: Llugposoii
0amuyux memnepamypuvl ¢ OUana3oHoM
usmepeHus ne yoice uem om -20 0o 120C
[{ugposoii damuux abconromuozo
0asnenuss ¢ OUaAna30HOM UMePeHUs He
voirce wem om 0 0o 500 klla [Jamuux
MacHUMHO20 NoJis ¢ OUANA30HOM
usmepenus He yoice yem om -80 0o 80 mTn
/[amuuk HanpsadxceHus ¢ OuanazoHamu
u3Mepenus He yoce yem om -2 0o +2B; om
-5 00 +5B; om -10 0o +10B; om -15 0o
+15B Jlamuux moka ue yowce yem om -1
0o +1A Jlamuuk akcenepomemp c
nokazameniamu He MeHee yem: £2 g; +4 g;
+8 ¢ Omoenvhbie ycmpoticmea: USB
ocyunnoepagh ne menee 2 kaunana, +/-10 B
Axceccyapwi: Kabenv USB
CcoeOuHumenvHbulll 3apsioHoe YCmpouucmeo ¢
kabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Koncmpykmop ons
nposeoenus skcnepumenmos Kpamkoe
PYKOBOOCMBO NO IKCHIyamayuu yughposou
nabopamopuu llpoepammuoe obecneuenue
Memoouueckue pexomenoayuu (40 pabom)
Hanuuue pyccxkosazviuno2o cauma
noooeporcku Hanuuue eudeoponuxos.

wm

78.00

[ugposasn
nabopamopusi no

Numuu (yuenuyeckast)

Obecneuusaem 8vinoIHeHUe
1abopamopHvix pabom no Xumuu Ha
VPOKAX 8 OCHOBHOU WKOJLEe U NPOEKMHO-
UCC1e008amenbCKoll 0esimenabHOCmu
vuawuxcs. Komniekmayusi:
becnpo80OHOU MYTbMUOAMYUK NO XUMUU C
3-M51 6cmpoenHbIMU damyuukamu. Jlamuux
pH ¢ ouanazonom uzmepenusi He yce wem
om 0 oo 14 pH Jlamuux

uim

78.00
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91eKMPONPOBOOUMOCIU C OUANA30HAMU
usmepenus He yoce yem om 0 0o 200
mxCm; om 0 0o 2000 mxCm; om 0 0o
20000 mxCm [Jamyux memnepamypol ¢
OUANA30HOM UBMEDPEHUS] He YIHce YeM Om -
20 0o +140C Omoenvuvie oamuuxu:
/[amuux onmuyeckou niomuocmu 325 Hm
Axceccyapvi: Kabenv USB
coeouHumenvuulil 3apsoHoe YCmpoucmeo ¢
kabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Kpamkoe pykogoocmeo no
bKCnIyamayuu yughpoesoti 1abopamopuu
Habop nabopamoproii ocHacmku

I IpoepammHoe obecneuenue
Memoouueckue pexomeHoayuu He meHee
40 pabom Hanuuue pyccxoszviuno2o
cauma noooepaicku Hanuvue
61L0EOPOIUKOS.

[ugpposas
nabopamopusi no

Ouonocuu
(yuenuyeckas)

Obecneuusaem gvinoneHue
1abopamopHvix pabom Ha YPOKaAx no
OuON02UU 8 OCHOBHOU WIKOJIE U NPOEKMHO-
1CCIIe008ameNbCKOU 0esimenlbHOCU
vuawuxcs. Komnnekmayus:
becnpoooHoll MyIbMUOAMYUK NO
buonocuu ¢ 5-10 6cmpoeHHbIMU
oamuyuxamu: JJamuux 61ax#cHoCmu ¢
ouanazonom uzmepernus 0...100% Jlamuux
oceeweHHOCmU ¢ OUANna30HOM USMepEeHUs.
He yorce yem om () 0o 180000 nx /lamuuk
pH ¢ ouanazonom uzmeperusi ne yce wem
om 0 0o 14 pH Jlamuux memnepamypsi ¢
OUANA30HOM UBMEDPEHUS] He Ve YeM Om -
20 0o +140C [lamuux memnepamypol
oKpydicaroweli cpedvl ¢ OUANAZOHOM
usmepenusi He yce yem om -20 oo +40C
Axceccyapwi: 3apsaonoe ycmpoucmeo ¢
kabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Kpamkoe pykogoocmeo no
brCnIyamayuu yugpoesoti 1abopamopuu
[ugpposas suoeoxamepa c
MemaniuuecKkum wmamueom, paspeuleHue

He menee (),3 Mnuxc [Ipoepavmmuoe

um

78.00
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obecneuenue Memoouueckue
pexomenoayuu He menee 30 pabom
Vnaxoexa Hanuuue pyccrosaszviunozo
cauma noo00epIHCKU, Haauque
61L0e0pPOIUKO8

HanmeHnoBanue
pasnena:

" JIOMOJTHUTENBHOE
o6opynoBanue"

Obopyoosanue 014
OeMmoHcmpayuu
onvimos (gusuxa)

Komnnexmayus: Ocnosanue wmamusa - 1
Mypma wmamuea - 1 CmeporceHs
wmamuea @8x545 mm ¢ eaiixoii - 1
Cmepoicenv @6x160 mm - 1 JJunamomemp 1
H (C = 0,01 H) - I JJunamomemp 5 H (C =
0,1 H) - 1 Ilpyscuna 1 (scécmxocms 50
H/m) na naanweme co wxanou 100 mm - 1
I Ipyoicuna 2 (scécmrxocmo 10 H/m) na
naanuweme co wkanou 100 mm - 1 Ipy3
Wel, No2, Ne3 (m = 100 e kadxcowiii) - 3
Habop omoenvrulx epy306 (m =302 -2
wm., m = 102 -2 wm) - 1 Jluneiixa (Onuna
300 mm) - 1 Tpanucnopmup - 1 bpycok ¢
kproukom (m = 50 e) - 1 Hums cyposas —
onuna Im - 1 Hanpasasiowas onunoti 500
MM (€ nOBepXHOCMAMU PA3TUYHBIX

Koo puyuenmos mpenus) - 1 Poosickoswiil
ko4 pazmepom S 10 um. - 1

wm

52.00

ObpazosamenvHulli
KOHCMPYKMOp 0.5
NpaKmuku OJ104HO20
NpOCPAMMUPOBAHUS C
KOMNJIEKMOM
0amuuKos

[Pobomomexnuyeckuti Habop npeoHa3Ha4eH
0J151 U3YUeHUsL OCHO8 POOOMOMEXHUKU,
Oemaiell, Y3108 U MEXAHU3MOB,
He0OX00UMbBIX OJisl CO30AHUS
pobomomexnuueckux ycmpoticms. Habop
npeocmasisiem coboi KOMNieKm
CMPYKMYPHBIX J/IEMEHMO8,
COCOUHUMENIbHBIX DTIEMEHMO8 U
D1eKMPOMEXHUYECKUX KOMNOHEHMOB.
Habop nozeonsem nposooumuw
DKCnepuMenmol no npeomemy usuxa,
co30asamv U NPOSPAMMUPOBAMb
cobupaemvle Mooenu, u3 KOMHOHEHMOS,
6X005UUX 8 €20 cocmas, pabodue Mooenu

MOOUILHBIX U CMAayuUOHAPHBLIX

wim

78.00
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HaumeHoBaHue Ennnunna
Ne Kparkue npuMepHbIe TEXHUYECKHE Koimnue
n/m 00opynoBanus xapakrepuctuku (PBIIO) MSMEPEH o 1po
(PBIIO) us

pobOmMoOmexHu4ecKux yCmpoucms ¢
A8MOMAMUBUPOBAHHBIM YNPABIEHUEM, 8
Mom yucie Ha KOJECHOM U 2YCeHUYHOM
00y, a makce KOHCMPYKYUtl, OCHOBAHHBIX
Ha UCNONIL3068AHUU PA3TUYHBIX BUO08
nepeoau (8 mom yucie 4epeayHbix U
3yOuUamulx) a maxdHce poliacos.
Bcmpoennvle 6ecnpogoonble cemesbie
pewenus (Wi-Fi u Bluetooth),
BO3MONCHOCIbL UHIMEZPAYUL C
oecniamuwvim ooaaunvim 110,
0bOecneuusarom 603MONCHOCHIb
NPAKmMuYecKo2o u3yueHust mexHoai02ull
uHmepHema eujell U OCHO8
LCK)YCCINBEHHO20 UHMELIeKMA.
Obecneuusaemcs 03MONCHOCHb
00beOUHeHUsl HeCKOTIbKUX pobomos,
COOPAHHBIX U3 NOOOOHBIX HAOOPOB, 8
CPYINbL C CemesbiM 83aUMOOeUCMBUEM.
[Ipedycmompena onyuoHaibHas
B03MONCHOCMb PACUUPEHUS
O0ONONHUMENbHBIMU KOMNOHEHMAMU (He
BXOO0AUUMU 8 CIMAHOADTNHYIO
KOMNIeKMayuio), 036010 WUMU U3YUaAMb
mexHuyeckoe 3peHue U nPOMblULLEHHYIO
pobomomexnuky. l[Ipedycmompena
B03MOJICHOCIb pabomul Habopa ¢
O0ONOIHUMENbHBIMU 0ONAYHBIMU
cepsucamu. Ilpedycmompenvl MUHUMYM
084 NPOCPAMMUPYEMBIX KOHMPOJLIEPA 8
N1ACMUKOBBIX KOPNYCAX, NO360JISIIOUUX
0OHOBPEMEHHO c030a8amb 2 apuanma
pPo60mMO8 pa3IuyHO20 HA3HAYEHUs,
LUMEIOWUX B03MONCHOCTL PAOOMbL KAK 8
1NOMOKOBOM pexcume, max U asmoHOMHO,
NM0360NIAIOWUX Peant308amsb 0OyueHue
NPOCPAMMUPOBAHUIO 8 HECKOILKUX CPe0ax
pazpabomku Ha pasIuUdHbIX A3bIKAX (K
npumepy, 6 cpeoax Mblock, Arduino IDE,
Ha azvikax Scratch, C, Python, micro
Python). Kax munumym ooun u3

KOHMPOJIEPO8 UMeem 6CMPOEHHYIO
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Ennnunna
H3MepeH
10

Koanue
CTBO

onepayuoHuylo cucmemy, ecmpoentvie Wi-
Fi u Bluetooth, nopm 0151 noOkoueHus1
nOC1e008aMeNbHO COCOUHACMBIX GHEULHUX
ycmpoticmé (ne menee 20 00Ho8peMenHO
nooxouaemvlx ycmpoticms). Kax
MUHUMYM OOUH U3 KOHMPOJLIEPO8 UMeem
BO3MONCHOCIB OOHOBPEMEHHOU 3ANUCU He
menee 8 npocpamm, ¢ 603MOHCHOCMBIO
nepexatouenus mexcoy numu. Kax
MUHUMYM OOUH U3 KOHMPOIIEPOB UMEem
noanoysemusili oucnieu (IPS),
103601I0UULL BbIBOOUMb OAHHbLE C
0amuukos 8 suoe maobauy u 2pagpuros, a
maxoice co30a8amv 6CMPOEHHBLE 8
KonmpoJiep eudeoucpul. Konuuecmeso
CEeHCOPO8 U UCTOIHUMENbHBIX YCMPOLICMNS,
6CMPOEHHBIX 8 00UH U3 KOHMPOJLIEPOS, - HE
menee 10 wm. Obwee Koauwecmeo
bemenmos 8 nabope He menee 400 wm., 8
MoM yucjie NOOKIYaemMble MOOYIU. -
Bluetooth Mmooy, - 080UHOU damyuK
IUHUU, - YTbMPA38YKOBOU OAMYUK
paccmosanus, - 0amuux yeema, - Oam4uK
Kacaunus d1ekmpomexarnuveckutl, - IR
MOOYIIb, - MOMOP NOCMOAHHO20 MOKA C
peoyKmopom — He Menee 2 wim., -
cep8onpusoo, - nyivm OUCMAHYUOHHO20
ynpasnenus IR. Habop oonicen 6bimo
VKOMNAEKMOBAH AKKYMYISIMOPHbIMU
oamapesmu. Ilpoepammnoe obecneuenue,
Lcnov3yemoe 0Jisk NPOSPAMMUPOBAHUS
cooupaemvlx poOOMOMexHUYeCcKux
mooenetl u ycmpoucmae, 00JIHCHO ObIMb
0ocmynHo 0151 6eCnIamHo20 CKAYUBaHUs
13 cemu Mumeprnem u nocneoyroujezo
LCNOIL30BAHUS.

Tenesxcka-xpanunuwe
HOYMOYKO8

mun KOpnyca: Memal, 03MOICHOCb
Oe30nacHo2o 3auUeHHO020 3aMKOM
XpaneHus HOYmoOyKo8. Haauyue,
BO3MONCHOCL 3APSAOKU HOYIMOYKOB.
Hanuuue, noooepxcka Hoymoykog n.1.1.1.;

Hanuuue poymepa Wi-Fi cmanoapma

26.00
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802.11n unu coepemennee: 1 wm.
noooeporcka noymoykoe n.1.1.1.;
Kouuecmso HOymoykos: om 15 wmyk,
nooodepoicka Hoymoykos n.1.1.1.;
Hanpsoicenue numanus: 220B\50y;

[ lompebnsiemas mowHocms, Bm
(maxcumym): 2500, Illompebnsemvbiii mox,
A (maxkcumym). 12; J{nuna wnypa
brekmponumanus: om 2,5 mempa;
Bawuma om nepenanpa;cenus, KOpomKo20
Bamvikanus: Haauuue, Koneca ons
nepeosuUdCeHUsl C MOPMO30M. HAUYUe.

Muxpockon yugposoti

Tun muxpockona. ouonocuueckuii Hacaoka
MuKpockona: MoHoxyasapHasa Haznauenue:
nabopamopuwiti Memoo uccnedosanusi:
ceemioe noje Mamepuan onmuxu:
onmuyeckoe cmexio Yeenuuenue
muxpockona, kpam: 64 — 1280 Oxynsapoi:
WF16x Obvekmusuvl: 4x, 10x, 40xs
(noonpyacunennsiii) PesonveepHas
eonoska: Ha 3 oovexmusa Tun nooceemxu.
Bepkano uiu ceemoouod Pacnonoowcenue
nooceemKuU. 6epxHssa U HudicHAs Mamepuan
kopnyca: memann llpeomemusiii cCmoux,
mm: 90 Ucmounux numanus: 220 B/50 'y
Yucno mecanuxceneu. |

wm

78.00

Habop OI'D no xumuu

B Habop 6xo0sam eecbl 1abopamopHbie
aekmponnsie 200 e, cnupmosxa
nabopamopHas, 60POHKA KOHUYECKAS,
nanouxa cmekisaHuas, npooupxka I1X-14 (10
wmyK), cmakaw 8vicokuil ¢ Hocukom BH-50
c MemKou (2 wmyKu), YuiuHop
uzmepumenvhwviii 2-50-2 (cmekisaHHbIU, C
npumepmot Kpoliikoit), umamue 0Jis
npobupox na 10 enészo, 3axcum
NpooOUpOUHBLI, WNamenb-10xcedxa (3
wWmyKu), Habop ParaKkoHo8 0ns XpaHeHus
pacmeopos u peakmugos (00vem QrakoHa
100 mn - 5 komniexkmos no 6 wmyk, oovem
¢naxona 30 mn - 10 komniekmog no 6
WMyK), YUIUHOP UBMEPUMETbHBLU C
Hocuxom 1-500 (2 wmyxu), cmaxan

156.00
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eoicoxuit 500 mn (3 wmyku), Habop epuietl
0J151 MbIMbs NOCYObL (epud Ol MbIINbS
npooupox - 3 wmyku, epui 0Jisi Mblmbvsl
ko0 - 3 wmyku), xaram oenviii x/6 (2
LWMYKU), NepUamKy pe3uHo8ble XUMUYEeCKUue
cmotikue (2 wmyku), OuKu 3auumubie,
Gunompol bymasicnvie (100 wmyxk),
eoprouee 0nsi cnupmosok (0,33 ). B
cocmas Habop 6x005m peaxKmuewl:
ATIOMUHULL, Jicene30, CONIAHAS KUCTIOMA,
Memunopamnd’c, heHoApmaneur, amMmuax,
nepoxcuo 6000pooa, HUMpam cepeopa u
Opyaue; 8 obwell cioxcHocmu - 44
PA3IUYHBIX 8eUieCms, UCNOb3YeMbIX OJis
cocmasienusi KOMNJIeKmMo8 peakmueos npu
1poBeOeHUU IK3AMEHAYUOHHBIX
DIKCNEPUMEHMOB NO KYPCY WKOJIbHOU
uMUu.

HanmeHnoBanue
pasznena:
"KoMmnbrotepHoe
obopynoBanue"

Mnozoghynkyuonanvnoe
yempoucmeo

(npunmep, ckamep,
Konup)

Tun ycmpoiicmea: Muozoghynkyuonansroe
yempoticmeo (M®Y); [Jeemnocmo
neuamo: uepno-oenas, Texnonoeus
neuamu: nekmpozpaghuieckas (1asepHasi,
ceemoouoounas);, Popmam nevamu. He
wmenee A4; Tun ckanupoganus:
NPOMANCHBLL/NIIAHUEMHBLL,
BO3MOXMCHOCMb CKAHUPOBAHUSL 8
dopmamax. ne menee A4, Cnocob
nooxnrouenusi: LAN, Wi-Fi, USB

um

78.00

Hoymobyx

Dopm-gpaxmop: Hoymoyk; Pazmep
Ouazonanu: ne menee 15.6 owtimos;
Paspewenue sxpana. Full HD, Quad HD
unu Ultra HD,; Obwuii o6vem
VCMAHOBAEHHOU ONEPAMUBHOU NAMAMU. He
menee 8 ['oatim, MaxcumanvHwiii 0owuil
1noooeporcusaemvlli 00vem onepamueHol
navamu. He menee 16 I'oaum; Ob6wem SSD
nakonumens: He menee 240 ['oaum;,

becnposoonas cesazv: Wi-Fi; Konuuecmeso

156.00
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ecmpoennwvix 68 kopnyc nopmoe USB: ne
menee 2, u3 Komopulx He MeHee 1 00HCHO
ovims USB eepcuu ne nuoce 3.0;
Paspewenue 626-kamepwi, Mnuxcens. ne
menee (0.3; Bcmpoennwlii Mukpogon;
Knasuamypa ¢ packiaoxoii u MapKuposKoti
knasuw QWERTY/HUIIVKEH; IToodepaicka
cmanoapmos 6ecnpoB8OOHOU C8A3U:
802.11a/b/g/n/ac; IlpouzsooumenbrHocmo
npoyeccopa (3uavenue noxkazamens « CPU
Mark» no mecmy «Laptop & Portable CPU,
Perfomance»
http://www.cpubenchmark.net/laptop.html):
He menee 5000 eounuy,; Hanuuue
MAHUNYIamopa Molidb 8 KOMNieKkme: 0d;
Yemanoenennas onepayuonnas cucmema c
epaghuyeckum noavL306amenbCKuM
unmepeticom, cedenus 0 KOmopom
GKII0UEHbl 8 eOUHbLU peecmp POCCUTICKUX
npocpamm OJisl JeKMPOHHBIX
BLIYUCIUMENbHBIX MAWUH U 6A3 OAHHDIX,
Yemanoenennwiti nakem oghucnoco
npocpamMmHo20 obecneuenus,
coemMecmumo2co ¢ YyCmaHo81eHHOU
onepayuoHHol cucmemou, ce0eHus o
KOMOPOM 8KII0UEHbl 8 €OUHBIL peecmp
POCCULICKUX NPOSPAMM O] INEKMPOHHBIX
BLIYUCTUMENILHBIX MAWUH U 6A3 OAHHBIX.
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