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JAENMAPTAMEHT OBPA3OBAHUSA
SAPOCJIABCKOH OBJIACTH

[MMPUKA3

oTA Y 8F L0217 Ne /p_{/‘f/é/r/)_?
r. Apocnasib

06 yreepaaenun nepeyns obopyaosanua
ans obecneyeHHs PyHKIHOHHPOBAHHS
LUEHTPOB 00pa3zoBaHus
eCTeCTBEHHO-HAYYHON

M TEXHOJIOIMHYECKOH HanpapieHHOCTeN
«Touxka pocra» B 2021 roay

B ueasx obecneyenns goctmxenns B 2021 roay pesynsrata perMOHaIbHOIO
npoekta «CoBpeMeHHAA [IKOJa» [0 CO3AHHI0 H  (QYHKUHOHHPOBAHWIO B
obueodpazoBaTeNbHbIX OpraHusaumsx Apocnasckoi obaacTi, PacioNOKeHHbIX B
CENBCKOM MECTHOCTH W MalbiX ropojax, UEeHTPOB 0Dpa3zoBaHHA ECTECTBCHHO-
HAYYHOR W TexXHOJOrMyeckoi uanpamnesHocteit «Toyka pocta», B ueasx
MCTIOTHEHHA  KOMIUIEKCA Mep («JOpOXKHOH  KapThi») [0  CO3JaHHIO M
DOYHKUHOHMPOBAHUIO B 00LE0DPa30BATEILHLIX OPraHH3alMiX, PACNONOKEHHBIX B
CeNBCKOW MECTHOCTH W ManeiX [OpOjax, UEHTPOR 00pa3oBaHHs ecTeCTBeHHO-
HAYYHOH M TeXHOTOIHYECKOH HanpasienHocTed «Toyka pocta», YTBEPKIAEHHOTO B
COCTaBe  METOAHYECKHX  PEeKOMEHAAUMH,  YTBEPKICHHBIX  PaclopsKeHHEM
Munncrepersa npocsewienaus Poceuitickoit @eaepaunn ot 12.01.2021 Ne P-6
«O0 yTBEPAICHHH  METOAMYMECKHMX  PeKOMEeHIalMi Mo CO3JaHHI0O M
bynkunonnpoBannio B 06ueodpazoBaTe/IbHLIX OPraHu3alngx, PacnolOKeHHbIX B
CeNBCKOW MECTHOCTH W MaibkiXx ropojax, LEHTpoB 00pa3oBaHHA €CTEeCTBEHHO-
HAYYHOH ¥ TEXHOJOTHYECKOi HanpaBieHHOCTEH»

[TPUKA3LIBAIO:;

YreepauTs npunaraemeii nepevent obopynoBaHus (MHOPaCTPyKTYPHEIR
auer) ans obecnevenus (YHKUHOHMPOBAHHS LEHTPOB 0OGpPaloBaHMs €CTECTBEHHO-
HAY4YHOM H  TeXHOJOrWyeckoi  HanpasiaeHHocred  «Toyka  pocra» B
o0meobpa3zoBaTenbHbIX OPraHU3aLHAX, pacno.non\cﬂuux B CEJBCKOH MECTHOCTH M
manbix ropoaax, B 2021 roay.
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[MPUKA3OM JienapTaMenTa
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obnactu

OTAY LX AL No (05 07-6F

IMepeyenn obopynosanus (MuGpacTpyKTYpHbI AHCT) 145 obecneveHns QYHKUHOHHPOBAHKS UEHTPOB 06pazoBanns
ECTECTREHHO-HAYYHOH M TeXHOJIOI HuecKoH nanpasiennocTel « Touka pocray B 06meobpazoBaTe/LHBLIX OPrannlannsx,
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PACHONOAEHHBIX B CEJILCKOH MECTHOCTH H MaabIX ropojaax, 8 2021 roay
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Haumenosanme pasaena:
L((,'Taunapmuﬁ KOMIUIEKT»

Haumenosaune nanpasienns: «Cranjaprusii KOMIJIEK™

JanmeHoBanue pasnena:

Haumenopanue Hanpasiaenus: «Craniaprusiii KOMILIEKT (MAJOKOMILICKTHAS LIKOJ1a)»

| «CranaapTHbIH KOMILICKT - ==

MAJTOKOMILIEKTHAS 1Koaa »

)

Haumenosanue nanpasienus: «lpopuinnniii komniexy 6azan

Hawmenosauue painena: |
dIporabHbIi KOMILICKT Dasay

Ecrecrsen I0HAYYHas nanpapjieHHoCTh:

L1 IpoduneHeii koMnaekT Hasa . Indposas naboparopus no 6HOAOIHH (yHeHHYECKas ). LT,

Kosnuyectso - 3 en,

35.00
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Onucanne:

obecrieyuBaet BulnoaHeHue naboparopuslix pabor Ha ypokax no
OHONIOMHH B OCHOBHON 1LIKOJIE W MPOEKTHO-HCCIEI0BATEILCKOH
AeATeNBHOCTH yyaimxcs. Komnuexranmus:

HecnpoBOHOH MYIBTHAATYHK 110 GHONOTHH ¢ 6-10
BCTPOEHHLIMH JIaTHHKAMM!

JaTYMK BAAKHOCTH ¢ AHanazoHom wamepenns 0...100%,
JIaTYHK OCBELIEHHOCTH C IHaNa30HOM HIMEPEHHA HE YAKE YEM
ot 0 1o 180000 nk,

inamux pH ¢ ananazonom uiMepeHus He yike yem ot () a0 14
pH,

JATYHK TEMIICPATYPLI C JAHAITA30HOM HIMEPCHHS HE YKe YeM OT
-20 0 +140C,

JIaTYHK IEKTPONPOBOIMMOCTH C /IMANa30HaMH HIMEPEHHS He
F;)Ke yem ot 0 1o 200 MxCwm; o1 0 go 2000 mMxCwm; ot 0 ao 20000

KCwm,
aTYHK TEMNEPATYPHI OKPYKAKOIIEH Cpeibl ¢ AHANA30HOM
IMEpeHHA He yxe Yem o1 -20 go +40.
Keeceyapbl:
abens USB coeanuurensusiii,
3apaaHoe yetporcTso ¢ kabeaem minilJSB,
USB Anantep Bluetooth 4.1 Low Energy.
Kpatkoe pyKOBOACTBO 10 IKCIIYaTaluH UHPpoBOi
nabopaTopuM.
Ilndposas BuaCOKaAMEPAE C METALIHHECKHM IHTATHBOM,
paspeiienue ne menee 0.3 Mnukc.
Tlporpammuoe obecrneyenwe.
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ETOAHYECKHUE pEKOMEHIalMK He MeHee 3() pabor.
Ynakoska.

AMUHE PYCCKONIBLIMHONO CaliTa NOAEPIKKH, HAITHYHE
BHJICOPOJIHKOR.

2. lludposas naboparopHs no XHMHH (y4eHHYeckas ).
Komuuectso - 3 en.
Onucanpe:
obecneyuBaeT BuINONHEHHE NabopaTopHbIX paboT No XUMHH Ha
%ypoxax B OCHOBHOI LIKOJIE ¥ NIPOEKTHO-HCCIE10BATENLCKOH
JAEATEIbHOCTH YYalMXCH.
Komnnekratus:
BECTIPOBOJIHON MYJILTHIATUHK 110 XHMHH € 4-M5t BCTPOCHHBIMHU
AATHHKAMH:
sarunk pH ¢ ananaizonom wimepenus ve yxe gem ot 0 no 14
OH.

aTYMK BBICOKOH TeMnepaTyphl (TEpMONapHbii) ¢ 1HanazoHoM
H3MepeHHa He yxe dem ot -100 go +900C,
JIATHHK HTEKTPONPOBOAMMOCTH C JHANA30HAMM HIMCPEHHS He

e yem ot 0 10 200 mxCwm: o1 0 1o 2000 mxCwm; ot 0 g0 20000

kCm,
JIaTYHK TEMTIEPaTYPhb! NAATHHOBBIH C AHANa30HOM H3MEpPEHHA
He yxe yeM ot -30 g0 +120C,
OraenpHbie AaT4HKN:
JATYMK ONTHYECKON MIOTHOCTH 525 HM.
Axceccyapsi:
xabenn USB COE/IMHMTEITBHBINA,

o
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T'mpsmnoe yerpoiicTso ¢ kabenem miniUSB,
USB Apanrep Bluetooth 4.1 Low Energy.
Kparkoe pykoBOACTBO 10 IKCIIyaTaunu HQpoBoi
| aboparopuu.
abop naGopaTopHoi OCHAaCTKN.
porpaMmMHoOe obecneyeHHe.
ETO/IMYECKHE peKoMeH1alni He Menee 40 pabor.
ATHYHE PYCCKORILIYHOIO CAiTa NOJIEPKKH.
ANHYHE BHIEOPOJIHKOB.

l3.Llu(bponas nabopatopust no GU3NKe (y4eHHqecKan ).
lemqecmo -3 en.

[Ucanue:

NneyuBaeT BLINOJIHEHHE IKCIEPUMEHTOB 110 TeMaM Kypca

RTINS
Komnaexkrauus:
0ECNPOBOAHON MYNBTHAATYHK MO (PHIHKE ¢ 6-10 BCTPOCHHBIMH
NATHHKAMH!
LUHPPOBOI JATYHK TCMIICPATYPhl C AMANAZ0HOM HIMEPEHHA HE
yae uem or -20 po 120C,
uHpporoi AaTUHK aBCOMOTHOTO JIABIEHHS C JIHANA30HOM
HimepeHus He yxe yem ot 0 no 500 klTa,
NATHHK MArHHTHOIO M10/14 C IHANA30HOM H3IMEPCHUA HE YKE YeM
ot -80 0 80 M1, |
JATYHK HANPHIKEHUA C IMANA30HAMH HIMEPEHHS He YKe YeM o1
-2 10 +2B; o1 -5 no +5B; or <10 no +10B; o1 -15 5o +15B,
JIATYHK TOKa He yxe yeM oT -1 g0 +1A,
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aTYHK aKCEIEPOMETD € MOKA3ATENAMM HE MeHee dem: 12 g: +4
8 g

Jle/IbHBIC YCTPOHCTBA:

USB ocumanorpad ve menee 2 kanana, +/-100B.
Keeccyaphi:

abens USB coepmuuTentiblii,

paaHOE yeTpoicTro ¢ kabesem minilUSB,

USB Anantep Bluetooth 4.1 Low Energy.
OHCTPYKTOP VIS POBEIEHHA IKCTIEPHMEHTOB.
paTKoe PYKOBOJCTBO MO IKCIIyaTalun uHdpposoi
1abopaTopHH.

porpammuoe obecnedenue.

MeTtonuyeckne pekomenaauuu (40 pador).

lanname pyceKos3bIMHOIO caiTa NOUICPAKKH.
AIHYHE BHACOPOIHKOB.

4 Komnsioreproe obopyosanue:

HOYTOYK.

Koaungectso - 3 e

Onucanue:

H)opu-cbalcrop: Hoy10yk. Aecrkan, HeoTKOMaemas
KJaBHATYpa: HAllMYKe,

pYyccKas packiajika KiaBHaTypsl: HalHYHe.
Jlvaronans skpaHa: He Menee 15,6 110iMOB.
Paspeluenne sxpana: e menee 1920x1080 nukcenei.
Koanuecrso anep npoueccopa: He Metee 4.
KOaH4eCTBO MOTOKOB: He Menee 8.
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lbaszosas Takrosas wacrora npoueccopa: e menee 1 I'l'y,

MAKCHMAJILHAS TAKTOBAS YacTOTa Nnpoleccopa: He Mexee 2.5

11
HM-NaMATHL npolneccopa: He Mexee 6 MbaiiT.
HEM YCTAHOBJIEHHON ONEepaTHBHON NaMaTH: He MeHee &

Gaiir.

BHEM NOJIEPAUBAEMON ONEPATHBHON NMaMATH (118
MOXKHOCTH paclliMpeHus ): He meHee 24 [ 'Gaiir.

O6bem vakonurens SSD: ve menee 240 ['Gaiir. Bpema
émouomuoﬁ pabotst o1 Barapen: He MeHee 6 Yacos.

Bec HoyrOyka ¢ yeraHOBIeHHBIM aKKyMylisTopoMm: He Donee 1,8
xr.

Buewnuit unrepdeiic USB crannapra ne uwike 3.0: He meHee
Tpex cBobOHBIX.

Brewmnnii untepdeiic LAN (HCrnonszoBanue NepexoHUKOB He

PEAYCMOTPEHO): HATHYHE,

{asmmume Monyneit u uatepdeiicos (Ucnonb3oBanue
NEePexXoHUKOB He npeaycmorpeno): VGA, HDMI;
DecnposojHan ceb Wi-Fi: Hamume ¢ nogaep&xKoil cranjapra
IEEE 8021 In uin coBpementee,

Web-kamepa: naanune, MaHunyasTop «MbIllIb»: HATHYHE,
TMpeaycraHoBNeHHAA ONEPALIHOHHAN CHCTEMA ¢ rpadHiecKum

NOAb30BATENBCKHM HHTEpdeiicom, obecneunsatoman pabory
PacIpoCTpaHeHHbIX 00pa3oBaTeNbHbIX H 00IECHCTEMHBIX
MPHIOKEHWH: HANTHYHE,

5. M®Y (npunrep, ckaHep. Konump).

N
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Konuuectso — | en. Onucanue:

HN yerpoicrsa: MOV (yHKIMH nevaT, KOIHPOBaHUS,

CKaHHPOBaHHA ).

®opmar bymaru: He menee Ad,

l;d,lnemom: yepHo-6enblit. TexHonorua nevaru: razepHas.
AKCHMaJIbHOE paspetneHue nevaru: He Mmexee |1 2001200

TOYEK.

Murepdeiicer: Wi-Fi,Ethernet (RJ-45), USB.

Haumenosanue nanpapaenns: «llpopuiasubii koMniexT 6233 (MATOKOMILIEKTHAR K012 )»

1.1

|Haumenosanue pasaena:
«lTpodunbrnii komnnexT Haza
{ MATTOKOMIUIEKTHAS LLIKOJIa )»

Ll'lpodmnwmii Komrutext Gasza
{ MAJIOKOMILICKTHAS LIKOJ1a)

EcrecTBeHHOHAYYHas HANPABIEHHOCTb:

|.Lludposas naboparopus 1o GHONOrMH (yHEHHYCCKAs ).
OJIHYCCTBO — 2 eJ1.

MHCaHKE:

neyusacT seinoaxenue naboparopubix paboT Ha ypokax no
HOJIOTHH B OCHOBHOH 111KOJIE H NTPOCKTHO-HCCNIEN0BATENbCKOH
eATeNsHOCTH yyammxcs. Komnaekranmsa:

MPOBOAHON MYNbTHAATYHK 110 HHONOTHH ¢ 6-10 L.
HHBIMH AaTYHKaMHK:

ATYHK BIAKHOCTH C AvanazoHoM wimeperus ... 100%,

ATYHK OCBELIEHHOCTH C JIHANa3oHOM HIMEPEHHS He yKe YeM
T 0 o 180000 nk,

atyik pH ¢ ananasoHoM wimepeHus He yaxe yem ot 0 go 14
H,

HHK TEMIEPATYPhl C AMANA30HOM HIMEPEHHA HE YIKE YeM 0T

26.00
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-20 po +140C,

JAATYHK INEKTPONPOBOJAUMOCTH C JIHANa30HaAMH H3IMEPEHHA HE
ywe yeMm o1 0 g0 200 MxCwm: ot 0 10 2000 mxCwm; o1 0 g0 20000
MKCM,

JIATYHK TEMNEPATYPb! OKPYAAIOLLEH CPE/Ibl € JIHANA30HOM
H3MEpEeHHs He yxe yem ot -20 a0 +40,

AKceccyapbi:

xabenp USB coeauuutennHbii,

3apsALHOe YCTPOoHCTRO ¢ kabenem miniUUSB.

USB Ananrep Bluetooth 4.1 Low Energy.

Kparkoe pykoBoacTBO 110 IKCIUTyaTalny HHpoBoi
naboparopuu,

Llpposas BHACOKaMEPE C METATHYECKHM LIITATHBOM,
3petnenue He Mexee 0,3 Mnukc,

porpamMmHoe obecnedeHue.

MeToauueckne pekoMeHaatmu He Meree 30 pabor.
YnakoBka.

Hanuune pycckosssivHOTO caiTa nouiepixKy, Haln4ymne
BUICOPOIHKOB.

2.1 ludpposas naGoparopus no XHMHM (y4eHHYECKas ).
Konnuecrso — 2 exn.

Onucariue:

obecneyuBaeT BuINONHEeHHE 1abopaTopHbiX paboT Mo XMMHH Ha
YPOKAX B OCHOBHOM 1LKONE H IPOEKTHO-HCCIEI0BATENBCKON
CATENBHOCTH YHALLMXCA.

KoMrnexraums:
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DECHPOBOJHON MYILTHAATUMK 110 XHMHH € 4-M3 BCTPOCHHBIMU
JATHHKAMH:
natyuk pH ¢ ananalonom Hamepenus ne yxe yem ot 0 no 14
pH,
NaTYHK BBICOKON TeMneparyphbl (TEpMonapHbii) ¢ AHaNa3oHoOM
niMepeHua He yxe 4em ot -100 go +900C,
NATYHK NEKTPONPOBOAHMOCTH C JHANAIOHAMH W3IMEPEHHS HE
yxe gem oT 0 10 200 mxCwm: ot 0 g0 2000 MxCwsm: o1 0 10 20000
MrCm,
I,uarqux TEMIIEPATYPhl NIATHHOBLIH C AHANA30HOM H3MEpPEHH
He yxe uem ot -30 go +120C.
Oraenbubie AaTIHKN:

ATYHK ONTHYECKON MIOTHOCTH 525 HM.
AKceccyapsl:

abeas USB coeanuuTe bHbIN,

pAIHOE yCTpokcTBO ¢ KaGenem miniUSB,

SB Anantep Bluetooth 4.1 Low Energy.

PATKOE PYKOBOACTBO N0 KCIUIYATAlHK UH(POoBO#

aboparopuu.

abop naboparopHoi 0CHACTKH.

porpammuoe obecneyenue.
ETOAMYECKHE pekomer Jatmuu He meree 40 pabor.

HYHE PYCCKOASHIMHOIO CAHTa NOJUICPAKH.
A/MYHEe BHICOPOJIHKOB.

Alndposas naGoparopus no puinke (yuyeHH4HecKas ).
0/IMYECTBO — 2 el
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Onucanue:

obecrieYnBaeT BBINOIHEHHE IKCTIEPHUMEHTOB 110 TeMaM Kypca
f(bmuxu.

Komnnexrauus:

kecnpoaouuoii MYJIBTHAATYHK 110 (BHIMKE C 6-10 BCTPOCHHBIMM
JAaTUHKAMH:

UHPPOBOIH AATYHK TEMIIEPATYPhI C AHANAZ0HOM WIMEPEHUs He
yxe uem o1 -20 no 120C.

unppoBoit aaTunk abCoMOTHOTO JTaBICHHA C IHANA30HOM
nimepenus ve yxe yem ot () go 500 klla,

ot -80 no 80 mTx,

JATYHK HANPAKEHNA © AHaNa3oHaMH H3MEPEHHA HE YKe YeM OT
-2 1o +2B: ot -5 no +5B; o1 -10 go +10B; ot -15 no +15B.
JNATYHK TOKA HE yKe yeMm o1 -1 o +1A,

JATYHK AKCEJICPOMETP € NOKa3aTeAMH He MeHee yem: £2 g; +4
g =8 g.

OrnenbHbe YCTPORCTRA:

USB ocumnnorpad ne menee 2 kanana, +/-100B.

AKceccyapst:

kabens UUSB coeanHuTenbHBINA,

3apajiHoe yeTporeTso ¢ kabenem minilJSB,

USB Ananrep Bluetooth 4.1 Low Energy.

KoncTpyKTOp LISl NPOBEICHHA IKCIEPHMEHTOB.

Kparkoe pykoBOACTBO 110 KCIUTYATALKHK UHDPOBOI
nabopatopun.

| Iporpammuoe obecneucHue.

JEATHHK MarHuTHOIO 1moJjisa ¢ JHana3oHoM W3MEPEHHUA HE YKE YeM
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Meroanueckue pexomenatmy (40 pabor).
ATHYHE PYCCKOAZBLIYHOTO CaHTa NOUIEPAKKH.
ATHYHE BUACOPOITHKOB.

4. KomneiotepHoe obopyosaHue:
{oyT1OyK.
ONH4eCTBO — 2 eI
Onucanue:
thopm-hakTop: HOYTOYK.
DKecTkas, HEOTKIOYaeMan KJIaBnarypa: Haiuyue.
IPycckas packaajika KnaBHaTypel: HaTHYHE.,
Jlnaronans sxpana: e menee | 5,6 10HMOB,
paipemenne sxpana; ve menee 1920x1080 nukcenei.
QJIHYECTBO ANEP NpoLeccopa: He MeHee 4,
OJIMYECTBO MOTOKOB: HE MEHee ¥,
a30Baf TAKTOBAs 4acToTa nNpoueccopa: He Mexee | [T
AKCHMA/IbHAA TAKTOBAA 4acToTa Npoueccopa: He mexee 2.5
I'u.
IUW-NAMATH HpoLeccopa: He Mexee 6 Mbaiir.
BHEM YCTAHOBJIEHHOH ONepaTHBHOH NaMaTH: HE menee 8
Oaiir,
ObeM NOLAEPAKUBACMON ONEPaTUBHON NaMATH (s
MOKHOCTH paciuMpenns): ve menee 24 ['daiir.
bem Hakonmrens SSD: e menee 240 ['aiir.
pemMs aBTOHOMHON paboTel 01 HaTapeu: He MeHee 6 Yacos
Eec HOYTOYKA C YCTAHORIEHHBIM aKKYMYJIATOPOM: He Donee |8
KT,
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| Hawumenosanme paiena;

Buewsuit unrepdeiic USB cranpapra we mnxe 3.0: ne menee
Tpex CBODOAHBIX.
Bremnnit nirepdeiic LAN (Hcrnons3oBaHne nepexogHHKoB He
TIPElyCMOTPEHO ). HAJIHYHE,
Hanuuue Moaynei u uurepdeiicos (HCnonb3oBaHue
nepexoAHHKoB He npeayemorpeo): VGA, HDMI:
becnpopoanas cease Wi-Fi: nanuune ¢ noaaepxkoii crauaapra
1EEE 802.11n unu coBpemenHee.
Veb-kamepa: Hanuuue.
AHHITYJIATOP «Mblllib»: HAIHYHE.
IpesycranoBneHHas ONepalHOHHas CHCTeMa ¢ rpadHYecKum
NoAb30BaTeNLCKUM uHTepdeiicom, obecneynsaionas pabory
CIPOCTPaHEHHBIX 0OpazoBaTeNbHBIX H ODIECHCTEMHBIX
MPUAOKEHHH: HATHYHE.

S.MDY (npuntep, ckanep, konup). Konuvecrso — | exn,
Onucanue:
THI yeTpoficTBa: MDY ((pyHKUMY neyaTH, KONHPOBAHHS,
CKaHHPOBAHHA ).
dopmar Bymaru: He menee Ad.
I lBeTHOCTR: YepHO-benbii.
TexHonorua nevary: nasepHas.
AKCHMAJIBHOE paspeiieHue nevaru: e menee 1200x1200
OYeK,
Hurepdeiice: Wi-Fi, Ethernet (R1-45), USB.

Haumenopanue nanpasaenns: «lpopuiabusiii kommiaexr. Jdonoanureasuoe 06o
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«EcrecTren HOHay4YHas
HarpasJICHHOCTb»

M

|.1 Mukpockon ungposoii

[ lnpposas naboparopus wis
LIKOABHUKOB (IKONOTHA)

Tun Mukpockona: GuoNorH1ecKuil.,

Hacaska MUKPOCKOINa: MOHOKYJISPHAs.

Hasnavenwe: sabopatopusbiid.

MeToj HceneoBanka: CBETIOE NoJie.

Matepuan ONTHKH: ONTHYECKOE CTEK0.

YBenuyenue Mmukpockona, kpar: 64 — 1280,

aapel: WE16x.

BeKTHBBL: 4X, 10X, 40Xs (noanpyKHHEHHbIH ).

€BOJILBEPHAN MNOJIOBKA: HA 3 0DbEeKTHBA.

HI1 NIOJACBETKH: 3EPKAIO MIH CBETOAHOA.

ACMOJNIOKCHHE NOJCBETKH: BEPXHAR M HHUIKHAS.

arepuasl Kopiyca: MeTani.

[Mpeamerbiit cTonuk, mm: 90,

crounuk nutanua: 220 B/50 o,

~ Yucno meranukcenei: |. - B B
|06ccnequnae'r nposejienne y4ebHoro 3K0I0rH4ecKoro
MOHHTOPHHTE HHCTPYMEHTAILHBIMH METOIAMH.
Habop npuMenseTcs npH W3y4eHHH IKONOTHH, BHONOrHH,
XHUMHH, reorpadui ¥ NPUPOJOBEACHHS, & TAKKE 1
MHIIMBHLYAIbHEIX HCCICIOBAHMS U POEKTHOM JeATEe/1LHOCTH
'meonbuuxoa,
Komnnextauus:
Fecnpomﬂuoii MYILTHIATYHK 110 IKONOTHYECKOMY
MOHHTOPHHTY € 8-10 BCTPOEHHbIMM JaT4HKAMMK:
AATHHK HHTPAT-HOHOB,

T,

61.00

61.00
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ATYHK XJIOPHI-HOHOB,
arark pH ¢ ananasoHom usmepeHus He yxe vem ot 0 a0 14
H,
ATYMK BIAKHOCTH ¢ ananazonoM wimvepenus (... 1 00%,
aT4YMK OCBEIIEHHOCTH € IHANa3oHoM H3IMEPEHHA HE YKE Y4eM
T 0 1o 180000 nxk,
JATUMK TEMIIEPATYPHI C THANAI0HOM HIMEPEHHSA HE YKE YEM OT
f20 a0 +140C,
JATYHK IEKTPONPOBOAHMOCTH C JIHANA30HAMH HIMEPEHHA HE
yke yem o1 0 10 200 MxCwm; o1 0 10 2000 MxCwy; ot 0 10 20000
MKCM,
‘,:m‘mx TEMIICPATYPbl OKPYAKAIOLICH CPE/ibl C IHANA30HOM
l:i)zrmepcuns He yxe uem or -20 no +50C.
JCHBHBIE AaTYHKH:
JAATYMK 3BYKa ¢ (DyHKUHEH HHTETPHPOBAHMA C JAHANIA30HOM
HiIMepenus 4acToT He Menee 4em ot 50 I'u a0 8 ki 1,
JIATYHK BJI@XKHOCTH NOYBbI ¢ IHANA30HOM H3IMEPEHHA HE YKe
yem ot () 5o 50%,
JATHHK KHCIOPOAa C AnanasoHom wiMepenus ot 0 go 100%,
JIATYHK ONTHYECKOH MIOTHOCTH 525 HMm,
JAaTUHK onTHYeckoi naotHocty 470 Hm,
JATYHK TYPOUAHMETD C IHANAI0HOM H3MEPEHHS HE YAE YEM OT
0 zo 200 NTU,
JATHHK OKHCH YIUIEPOAa ¢ IMAIIa30HOM H3IMEPEHHS He YiKe YeM
ot 0 jo 1000 ppm.
AKceccyapbl:

_|[kabenw USB coeaunmrensuniit (2 mr. ),

wn
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| ¢hposas naboparopus s
KONBHHKOB ((pu3nonorus)

3apsjHoe yerpokcrso ¢ kabenem minilUUSB USB,

antep Bluetooth 4.1 Low Energy, crepikens uisi 3aKpenieHHs
aTYHKOB B IUTATHBE,

paTKoe pyKOBOJACTBO MO KCILTYyAaTALMH LH(POBOi
aboparopus,

porpaMmHoe obecneyeHHe,

ETO/MYECKHE PEKOMEHIALHHU He MeHee 20 pabor.
Ynakoska.
Hanu4me pyccKosssiMHOIO caifTa NnoiepxKy, Halnuyne
BHACOPOIHKOB.

OfbecneunsaeT NpoBeieHHE HCCIE0BAHHA NO
(PYHKIHOHHPOBAHMIO YEJIOBEUMECKOIO OPraHHIMa.
KoMmnexkrauus:
OecnpoBOAHON MyNLTHAATYHK 110 PHIHOIOIHH € 5410
BCTPOCHHBIMH IATYHKAMH!
jaryuk aprepuansioro aasnenus (0...250 mm pr. ¢1.),
NaTYHK 1MyJAbCa ¢ IHana3’oHoM H3MepeHus He yke YyeM ot 30 o
200 ya/MuH,
NATYHK TEMIEPATYPBI TENA C IHAIIA30HOM H3MEPEHHUS HE yKe
qyem ot +25 no +40C,
JIATUHK YACTOTHI JILIXAHHA C IHANA30HOM WIMEPEHHSA He yKe
yem ot 0 g0 100 nukioB/MHH,
NaTYHK YCKOPEHHs ¢ nokasartensamy +2 g; +4 p: +8 p.
OrenbHbie yCTpoicTBa:
narauk DKI ¢ auanazonom uimepenus we yxe vem ot -300 1o
£300 mB),

aruuk pH ¢ ananasonom uimepenus ne yxe yem o1 0 no 14

T,

61.00
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| 4 I lndposas naboparopus juis
T UKOABHUKOB (u3mKa)

pH,

JATUHK CHIOMEP C JIHANA30HOM WIMepeHHs He yiKe yem ot -4(0
no 40 H,

JaTYHK OCBEIIEHHOCTH C JIHANIAa30HOM HIMEPEHHUA HE YKE HEM
ot (0 no 180000 1k,

K\xceccyapu:
abens USB coeannHTeNbHbIH 3apAiHOE YCTPOHCTBO ©
abenem miniUSB USB,

anrep Bluetooth 4.1 Low Energy.

OHCTPYKTOP IS IPOBEACHHS IKCIICPHMEHTOR.
paTKoe PYKOBOACTBO MO IKCIyarauuu uudposoi
abopaTopuH.

porpammuoe obecnevenne.

eTO/IMYecKHe peKoMenJaunu He menee 20 pabort,
QTHYHE PYCCKOA3ZBIMHOIO CailTa NOJIePAKKH.
ATHIUC BHACOPOIHKOB.

)oecneynBaeT BLINOJIHEHHE IKCITIEPUMEHTOR M0 TEMaM Kypca

HIHKH.

OMIIIEKTALIHA:

€CMPOBOIHON MYJIBTHAATHHE N0 GHIUKE C 6-10 BCTPOCHHBIMM
JlaTHHKaMK:
UM(pPOBOI JATHHK TEMNEPATYPBI ¢ IHANA30HOM H3MEPEHHS He
yxe yem ot -20 1o 120C,
UH(POBOI JATYHK aGCONIOTHOrO JABNCHASA C HANA30HOM
HiMepeHus He yxe vem o1 0 go 500 klla,

AQTHHK MArddHTHOTO NOJIA € AHANE30HOM M3MEPEeHHA HE YKE HeM

o1 -80 10 80 MTa,

35.00
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TUUK HATIPSKCHUS C IMANa3OHAMKH W3IMEPEHHs He YKe 4eM oT
2 no +2B; ot -5 1o +5B; o1 <10 no +10B; o1 -15 no +15B,
JIaTYHK TOKA He yiKe 4eM o1 -1 go +1A,
JIATYHK aKceNepOMET C MoKa3aTeNsMHK He MeHee dem: +2 g; +4
g, 18 g.
Oraenprbie yerpoiicrsa: USB ocumanorpad ve menee 2 kanana
+/-100B.
Akceccyapsi:
kabens USB coeaunurensbiii,
3apaiHoe yerpoicrso ¢ kabeaem miniUSB USB,
anantep Bluetooth 4.1 Low Energy.
KOHCTpYKTOp 14 NpoBeAeHHA IKCIEPHMEHTOB,
Kparkoe pyKOBOACTBO 110 IKCIUIyaTauny unpposoi
nabopaTopuH.
porpaMMHoe ofecreHeHue,
Meroauyeckue pekomennaum (40 pabor).
lanuure pycckos3LIMHOIO caiTa NnoAIepPKKH.
Hanuuue BUICOPOIHKOR.

15 (pposas naboparopus s
" IUKONBHHKOB ( XUMMS )

ObecneyupaeT BoINOAHEHHE J1abopaTopHbIX paboT 110 XUMUK Ha
YPOKaX B OCHOBHO# LIKOJIE U [IPOCKTHO-HCCICAOBATEALCKOM
JIEATENBHOCTH yuyatuuxces. Komrmnexraums:
OECnpoOBOIHOR MYJIBTHIATYHK 1O XHMHH C 4-MA BCTPOCHHBIMH
NATYHKAMM:
natyuk pH ¢ ananasonom wiMepenus He yxe yem ot 0 jo 14
pH,

ATHHUK BBICOKOH TEMNeparypnl (TEPMONAPHLIH) C IHANA30HOM
f;mepeuun te ywe wem ot -100 o +900C,

1
|

.
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1.6

JATYHK IEKTPOIPOBOIMMOCTH C JIHANa30HaAMH HIMEPEHHa He
vie yem ot 0 o 200 MxCwm: ot 0 no 2000 mxCwm: o1 0 g0 20000 |
MxCwm,
JIATYHK TEMNEPATYPbI MIATHHOBbIH ¢ AHANA30HOM H3IMCPECHHS
He yxe vem ot -30 po +120C.
Or1aenbHbie JaT9HKH: 1
JIATYHK ONTHYCCKOH IUIOTHOCTH 525 HM. ]
KCeccyapsl:
kabens LUSB coeauuurensnniii,
sapsiHoe yerpoicrso ¢ kabeaem miniUUSB USB,
anantep Bluetooth 4.1 Low Energy.
Kparkoe pykoBOACTBO MO IKCIUTyaTalKH LH(POBO#H
nabopatopuH.
abop n1abopaToOpHOI OCHACTKH.
porpamMmHoe obecnedeHue.
ETOJAHYECKHE PEKOMEH1alMK He MeHee 40 paboT.
lanmnumne pycckos3bIMHOIO caiTa NoIICPAKH.
AlHUHE BHICOPOJIHKOB.

Lindposas naboparopus s
IKONLHHKOB (BHonornsg)

CTNIEYMBAET BhINOIHEHHE 1aDopaTOpPHLIX paboT Ha ypoKax Mo
HOJIOI'HM B OCHOBHOH LIKOJIC M IIPOCKTHO-HCCIIEIOBATEIBCKOH
esTenbiocTH yuammxes. KoMnaexraunsa:

CTIPOBOIHOH MYJILTHAATHHK 1O GHONOIHH € 6-10

CTPOEHHBIMH JATYHKAMM

ATYMK BAAKHOCTH C Ananasonom uimepenns ... 100%,

ATYHK OCBEIIEHHOCTH C JIHANAa3onoM HIMEPEHHA HE YKe YeM

T 0 no 180000 ak,

satauk pH ¢ nnanazonom uiMepenus He yxe sem or 0 1o 14

.,

35.00
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{aumenosanue paziena:
2 kTexnonoruueckas
anpasieHHOCTE»

pH.
JIATHHK TEMIEPATYPHI C IHANAZOHOM HIMEPEHHS HE YKE YeM OT
-20 xo +140C,
JIATHHK NEKTPONPOBOAMMOCTH C IHANA30HAMM HIMEPEHHs He
yae wem o1 0 10 200 MxCw: ot 0 20 2000 mxCwm: ot 0 g0 20000
rmcCM.

ATYHK TEMIIEPATYPLl OKPYXAIOIIEH Cpejibl ¢ AHana3oHoM
;ﬁsucpeuua He yxe yem ot -20 no +440.
AKceccyapsi:
xabenn USB coenuunrensubii,
sapsuiHoe yerpoicTso ¢ kaberem minilUSB USB,
anantep Bluetooth 4.1 Low Energy.
Kpatkoe pykoBOACTBO 110 IKCIyarauny undposoil
nabopaTopHH.
Indposas BuacoKkaMepa ¢ METALIHYECKHUM LITATHEOM,

peuieHne He menee 0.3 Mnuke.

Iporpammuoe obecnevenne.
Merojnueckue pekomMeHaauu He menee 30 pabot.
Ynakoska.
Hannune pycckoA3bMHOro caiTa NoANepAKKH,
lHaqune BHICOPOJIHKOB.

pasoBaTeabHbii Habop no
2.1 MexaHHuKe, MeXaTpoHuKe U
poboroTexnuke

[KomMnaekT s H3YHCHHA OCHOB YICKTPOHHKH H

POOOTOTEXHHKH.

mr.

61.00
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'3awmm 110 MMEKTPOHUKE M CXEMOTEXHHKE C LE/IBIO H3yYeHHs
naubosee PacnpoCTpaHeHHOH MIeMeHTHOH Oa3bl, NpHMeHAseMOiH
JUISL HHKCHEPHO-TEXHHYECKOTO TROPYECTBa YYAIMXCH H
pazpaboTkn yyebHbiX Moaenei poboTos.

Habop nosmken no3BoiaTh yHalMMCA Ha NPAKTHKE OCBOHTS
OCHOBHBIE TEXHOJIONHH MPOEKTHPOBAHHUA PODOTOTEXHHYECKHX
KOMILIEKCOB Ha npumepe yqebHbIX Moaeneit poboTos, a Takke
H3Y4YHTh OCHOBHbIE TEXHHYECKHE peLIcHH B o01acTy
KHOEPHETHYECKHX W BCTPAHBACMBIX CHCTCM.

COCTAR KOMIUIEKTA JO/IKEH BXOAHTH HAOOP KOHCTPYKTHBHBIX
DIEMEHTOB /UIS COOPKN MAKeTa MAHHITYANIIMOHHOTO poboTa,
KOMIUICKT METALTHYECKHX KOHCTPYKTHBHBIX EMEHTOB 18
cOOpkH MakeTa MoGHIBHOrO poboTa 1 T.1m.

B coctan koMIuiekTa BXOAMT Habop MEeKTPOHHLIX KOMITOHEHTOB
JUTSA M3YYEHHA OCHOB EKTPOHHKH M CXEMOTEXHHKH, & TAKKE
KOMTUIEKT NPHBOAOB H JaTYHKOB Pa3IM4HOIO THIA A1
pa3paboTkH pobOTOTEXHUHECKHX KOMILICKCOR.

COCTAB KOMILICKTA JOIAHO BXOJAMTH!

OTOPLI C IHKOACPOM - HE MeHee 2T,

epBonpUBoA BOALIOH - He menee 4T,

EPBONPHBOJL MAIBII - HE MeHee 2T, HHDPaKpacHbIH J1aTYHK -
ie MeHee 3w,

NIETPA3BYKOBOM JAaTYHK - HE MeHee 3T,
JIATYHK TEMIEpaTypsl - He menee |,
JIATYHK OCBELIEHHOCTH - He Menee |, |
1Habop HMEKTPOHHBIX KOMIOHEHTOB ( PE3HCTOPB!, KOHIEHCATOPEI, |
CBETOIMO/IbI PA3IHYHOIO HOMHHANA),
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nata GecnaeyHoro NpOTOTHNHPOBAHHA, AKKYMYIATOP H
3aps/HOE YCTPOHCTRO.
B cocTaB KOMIIEKTa JOMKEH BXOANTD IPOIPAMMHUPYEMbIi
kon'rponnep nporpaMMmupyemsiit B cpeje Arduino IDE uan
AHANOIHYHBIX CBODOIHO PACIPOCTPAHSEMBIX Cpe1ax
paspaGoTKH.
TporpamMMupyeMbiii KOHTPOLIEP 0MAKeH 061aaTh NOPTAMH

NOAKMOUCHHUS UHPOBLIX H AHATONOBLIX YCTPOHCTS,

mcp(bcucamn TTL, USART, 12C, SPI, Ethernet, Bluetooth
i Wik,
B coctar KOMIUIEKTa A0IKEH BXOJHTH MOIY /b TEXHHYECKOTO
IPEHMSA, NPeACTaBNAIoNIHii coboi BHIYHCAHTENBHOE YCTPOHCTBO
CO BCTPOEHHBIM MHKPOTPOLECCOPOM (KO/I-BO RJCP - HC MCHEE
4w, yactora aapa ve meree 1.2 I'Tu. obvem O3Y - ne menee
512MB, obbeM BCTpoeHHOI namsiti - e mMenee 816),
[nmcrpnpoaauuoﬁ KamMepoit (MaKcuManbsHoe pazpenienme
BHJICONOTOKA, nepeaasaemoro no uurepdeiicy USB - ne Menee
2592x1944 ej1.) ¥ ONTHYECKOH CHCTEMOH.
Mojiynb TEXHHYECKOID 3peHus 10KeH obranath
COBMECTHMOCTBIO ¢ Pa3/IHYHBIMU [POIPAMMHUPYCMbIMH
KOHTpoJIepamMu ¢ noMoutbto uurepdeiicos - 1TL, UART, 12C,
SPI, Ethernet.
Mo1yib TEXHHYECKOIO 3PEHHS JIOJIKEH HMETH BCTPOEHHOE
MpOrpaMMHOE 0DECIEYCHHE HA OCHOBE ONIEPALIHOHHOH CHCTEMbI
L.inux, no3soagiomiee oCcyueCTBAATS nacrpomcy CHCTEMb!

Founnem MPOBOAOE /Ui GecnaeqHoro NpoOTOTHIMPOBaHUA,
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oDHapy#eHus 00BLeKTOB, ONpeIe/IeHHa HX NapamMeTpPos U

fanNbHeHIeR nieHTHhUKamuu.

Kommuexr pojken obecreynBats BOIMOAKHOCTE HIYHEHHA

OCHOB pa3pabOTKH MPOrpaMMHBIX H alnapaTHbIX KOMILIEKCOB

MHAEHEPHBIX CHCTEM, peluennii B chepe «MuTepHer Bewei», a
TaKKe peleHHit B 061acTH pobOTOTEXHHKH, HCKYCCTBEHHOTO

~ MHTEIEKTa W MALIHHHOIO 00y4YeHHA,

2
ra

Pobororexnuueckuit nabop npeanasiaven A8 Wiy4eHHs OCHOB
po60'rorexnuxu, JileTanei, yuioB H MeXaHHIMOB, HeODX0IMMbIX
JUIS co3anus poboTOTEXHHYECKHX YCTPOHCTB.

Ha6op npeacrasaser coboit KOMIIEKT CTPYKTYPHbIX
IMEMEHTOB, COCAHHHTELHBIX IEMEHTOB K
MMEKTPOTEXHHUYECKUX KOMITOHEHTOB.

Habop nossonser cobupars (1 nporpaMmmuposars cobupaembie
MOJIENIH ), H3 IEMEHTOB BXOIAIIHX B €10 COCTaB, MOJIETH
ObpaszoBatesibHbli KOHCTPYKTOP  MEXATPOHHBIX ¥ POBOTOTEXHHYECKHX YCTPOHCTR ©

JUIS IPAKTHKH GAOYHOIO ABTOMATH3IMPOBAHHLIM YIIPARIEHHEM, B TOM YHC/IE HAa KOJECHOM o 61.00
MPOIPAMMHPOBAHHA C KOMIUIEKTOM |XOJLY, @ TaKKe KOHCTPYKLHNA, OCHOBAHHBIX HA HCMONB30BAHHM ! '
JaTUHKOB nepeziad (B TOM YHCAE YEPBAYHBIX M 3y04aThiX ), a TaKKe

PhIMAr0B. CBETOAMOAHBIA MaTPUYHbLIH Aucniei ¢ Henoi
MOJICBETKOH Ha KOHTpOJUIEpE.

I'lgonuqecmo NMOPTOB BBOJIA/ BLIBOJIA Ha KOHTpOJIIEpe He MeHee b,
OJIHYECTBO KHOMOK He MeHee 4.

Ob11ee KOIHYECTBO VIeMEHTOB: He MeHe 520 wT., B TOM uucne:
| ) nporpaMmmupyemblii 610K yiipasaeHus, KOTOPLIH MOKET
pPaboTaTh ABTOHOMHO H B IIOTOKOBOM PEKHME,

2) CCPBOMOTOPSI,
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3.

Haumenonanne paiaena:
"Komnsioteproe obopy aosanue”

3) naTuuk cuabl,

;4) NATYHK PACCTOAHMSA,

5) naT4uK 1BeTa,

6) akKyMy/isTopHas barapes,

7) I'l1acTHKOBBIE CTPYKTYPHBIC JEeMEHTLI, BKIOYAs
nepOpHPOBAHHBIC 1EMEHThI: OaiKH, KYOUKH, OCH U Bk,
COCIHHUTEC/IBHBIC JICMCHTBI K OCHM, LICCTEPHH,
MpeHA3HAYCHHBIC A CO3IaHNs YePBAYHLIX H 3yOuaThIX
nepeiay, CoeJIHHHTEeNbHBIC H KPEenenHble WIEMEHTLI,

8) [Mporpammuoe obecnieyenne, HCNoabL3IyeMoe s
nporpaMMupoBsanus coGupaeMeix pobOTOTEXHHHYECKHX MOJIeNeH
W YCTPOHCTB, I0CTYNHO V1A CKAUMBaHHA W3 ceTH MHTepHeT

Tenexka-xpanuanie HoyTOyKOB

Tun kopnyca: meran,
03MOKHOCTE GE30MaCHONO 3alMINEHHOIO 3aAMKOM XpaHeHH!s
oyTOYKOB: HAJlMUMe.
O3MOKHOCTD 3aPAAKH HOYTOYKOB: HanHuHe.
OJUICPAKA HOYTOYKOB H3 KOMIIJIEKTa TIOCTABKH.
anuuue poytepa Wi-Fi cranaapra 802.1 In wnu coBpemeHHee:
| wr.
TMoanepaka HOyTOYKOB H3 KOMILIEKTE OCTABKH.
Konuuectso HOYTOYKOB: OT 6 ITYK.
oiepika HOYTOYKOB H3 KOMILIEKTa TOCTAaRKH.
Hanpsxenne nuranus: 220B\500 .
IMorpebaseman MommocTs, Br (Makcumym): 2500,
TMorpeGnaembiii Tok, A (Makcumym): 12.

I,

35.00
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JUaHa WHYpa SNeKTPONHTaH|A: oT 2.5 MeTpa.
JaimTa o1 nepeHanpKeHns. KOPOTKOI'O 3aMbIKAHHA: HATHYHE.
Kozieca juis nepe/isBixenHs ¢ TOPMO3OM: HAJTHYHE.

-

L{oy'rﬁyx

Dopm-pakrop — HoyrOyk.
Pasmep anaronann, Jloiim (25,4 mm) - = 15,6 Paspetienue
sxpana - Full HD (1920x1080 nukcenei).

OJIMMECTBO SAEP Npoueccopa, ryka - > 4.

OJIMYECTBO NOTOKOB npoueccopa, llryka - = 8,

30Bas TAKTOBAS 4acToTa npoueccopa: ve menee | ',
aKcHMabHas TaKTOBas 4acToTa npoleccopa: He Menee 2.5
1.
BEM KILL NAMATH TPETHEro YPoBHs npoueccopa (1.3),
erabaiir - = 6.
1Kt 00beM YCTAHOBICHHOMN onepatuBHOK naMaty, | urabaiit

-2 8.
MakcumanbHbii 001mMi nojyiepxuBaemeiii oO6LeM onepaTtusHoOH
namsati, ['urabaiir - > 24,
Tun naxonmrens — SSD.

weM SDD wakonurens, rurabait - = 240,
peMs asTOHOMHOM paboTsl o1 Garapen, Yac - = 6.
Bec, kunorpamm - He Sonee 1.8.
buemuuﬁ untepdeiic USB cranpapra ne nuke 3.0: ne menee
Tpex CBODOAHBIX.
Hanuuaue moayneit u unrepdeiicos - VGA, HDMI, LAN
(HCIIOJIL30BAHHE NEPCXOAHHKOB HE [IPEAYCMOTPEHO ).

IEEE 802.11n uan coBpemennee.

becnposojgnan csass - Wi-Fi Hanuume ¢ nojuepixkoii cranaapra

mT.

61.00
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Paspemierue Ba0-kamepsl, Minukcens - = 0.3,
bl KOMITBIOTEPHAS — HAJIHYHE.

[pesycranoBieHnas onepalHoHHas CHeTeMa ¢ rpaduyeckum
nosb3oBaTensckum waTepheiicom, obecneyusaloutas pabory
NMpOCTPaHeHHbIX 00pa30BaTEIbHbIX H O0IIECHCTEMHBIX

MPHAOKEHHH: HANHYHE,

-




