MHUHUCTEPCTBO
oOpazopanusa KpacHosipckoro kpasi

IHPUKA3

06 Anp 2021 2091705

1. B memax peammsamun denepanpHoro mpoekta «CoBpeMeHHas MIKOJa
HAllHOHAIBLHOTO IpoeKkTa «OOpa3oBaHue», YTBEPKIEHHOTO IIPOTOKOJIIOM
npesuauyma  CoBera  mpwm [Ipesunente  Poccuiickoit ®eneparun
10 CTPATErHYECKOMY Pa3BUTHIO M HAIMOHAIBHBIM IpoekTaM oT 24.12.2018 Ne 16,
pernoHansHoro mnpoekta KpacHosipckoro kpas «CoBpeMeHHas IIKOJay,
YTBEPXKIEHHOrO IEpBBIM 3amecTtuteneMm |'ybepHaropa KpacHosipckoro kpas —
npeacenareneMm IIpaBurensctBa KpachHospckoro kpas HO.A. Jlanmuubeiv
11.12.2018, komiuiekca Mep  («IOpOXHOM  KapTel») IO  CO3/IAHHIO
¥ QYHKIHOHHPOBAHUIO B 001I€00pa30BaTENbHBIX OPraHU3alAsIX, PACIOIO0KEHHBIX
B CEJIbCKOH MECTHOCTH M MaJlbIX T'OpoJax, LEHTPOB OOpa30BaHUS €CTeCTBEHHO-
HayYHOM M TEXHOJOTHYeCKoW HampaBieHHOCTeH «Touka pocra» Ha TePPHTOPHH
KpacHosipckoro  kpas, YTBEPXKIEHHOI'O paclopsuKeHHeM IIpaBHTenbCcTBA
Kpacnosipckoro kpas ot 12.01.2021 Ne 3-p, B cooTBeTCcTBHM ¢ NyHKTamu 3.78, 4.3
Ionoxenns o MUHHCTEpCcTBe 00pazoBanus KpacHOSIpPCKOTo Kpasi, yTBEPXKIEHHOTO
nocranosienreM IIpasutensctBa KpacHospckoro kpas ot 27.12.2013 Ne 706-1,
YUUTHIBAS METOAMYECKHUE PEKOMEHIAIMH II0 CO3[JaHUI0 M (PYHKIHMOHHPOBAHHIO
B 001Ie00pa3oBaTeNbHEIX OpPraHu3alliiX, PACIOI0OKEHHBIX B CEILCKONM MECTHOCTH
U Majbelx  TropojaxX, IEeHTpPOB  00pa3oBaHHA  €CTeCTBEHHO-HAYUYHOM
U  TEXHOJOIMYECKOHM HaNpaBIEHHOCTEH, YTBEpXXIEHHBIE pACIOPSHKEHHEM
MunncrepcTtBa npocserienus Poccmiickoit @enepanuu ot 12.01.2021 Ne P-6,
MUCBMO  (hefiepallbHOTO TOCYJapCTBEHHOTO ABTOHOMHOIO 00pa3oBaTelbHOro
YUPEXACHUS IOMOJHUTEILHOrO Npo(ecCHOHATBHOTO 00pa3oBaHus «AKaJeMus
peanu3alid rOCYNapCTBEHHOH MOMUTHKA H NPOo(eCcCHOHANBHOIO pPasBHUTHL
paboTHMKOB  oOpasoBanMs  MmuHHCTepCTBa  IpocBemeHHs  Poccuiickoil
®eneparum» ot 04.03.2021 Ne 589 «O cornacoBanuu HHGPACTPYKTYPHOTO JIACTA
JUI CO3[AHHA IEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOM M TEXHOJIOIMYECKOH
HanpaBieHHOCTeH «Touka pocra» B 2021 romy», BHECTH B IPHKAa3 MEHHCTEPCTBA
obpaszosanus KpacHosipckoro kpas ot 01.04.2021 Ne 161-11-05, chemyromee
WU3MEHEeHHE:

IepeYeHb, MHHUMAILHO HEOOXONuMble (YHKIMOHAJIBHBEIE M TEXHHYECKHE
TpeOOBaHMA W  MHHHMAIbHOE KONMYECTBO  OOGODYAOBAHMSA, PACXOTHBIX
MaTepHaNoB, CPeACTB OOy4eHMs M BOCHHMTaHHA (MHOPACTPYKTYPHBIA IHCT) A
OCHAINEHKS 00Ie0Opa3oBaTeNbHEIX OpraHU3anuii, paclIONOXKEHHBIX B CENbCKOM
MECTHOCTH ¥ MAalbIX TIopojax, obopyJoBaHHEM, pPACXOIHBIMH MAaTepHAalIaMH,
CpeACTBaMK 00y4eHHMs X BOCHHTAHUS (TPOMHUILHEIN KOMIIIEKT) C [EJIBI0 CO3NAHHS
¥ (QYHKOMOHMPOBAaHMA  IIEHTPOB  00pasoBaHusl  eCTeCTBEHHO-HAYJHOMN
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H TEXHOJOIHYECKOH HampasneHHocTed «Touka pocTtay Ha TEeppUTOPHHU
KpacHospcKkoro kpas H3IOXATE B PENAKIHH COTIIACHO MPHAJIOKEHHUIO K TPUKA3Y.
2. Ilpuxa3s BCTynaeT B CHILy CO JHS €ro IMOAMHACAHHS.

Munuctp obpazoBanus ﬂ //
lvine

Kpacnosipckoro kpas C.. MakoBckas



[Ipunoxenue
K TMpHUKa3y
MHHHCTEpPCTBa 00pa30BaHus

KpacHosipckoro xpas
ot 06 AP 2011 Ne7£9-77-05

IIpunoxenne Ne 2
K IpHKa3y
MHUHHUCTEPCTBa 00pa30BaHUs

KpacHosipckoro kpast
ot 01.04.2021 Ne 161-11-05

Ilepeyens, MUHUMaITBHO HEOOXOMMBIE QYHKIIMOHAIBHEIE M TEXHUYECKHUE
TpeboBaHMsl  MUHHMAJIBHOE KOJIMYECTBO 000PYIOBAHHS, PACKOIHBIX
MaTepHaIoB, CPEICTB 00ydeHMs M BOCIIUTaHUS (MHGPACTPYKTYPHEIA JHCT) Ui
ocHaIeHus 001eo0pa3oBaTeNbHEIX OPTaHU3alHH, PACIOIOKEHHEIX B CEILCKOM

MECTHOCTH U MaJIbIX TOpOIax, 060py,I[OBaHI/IeM, pacxoJHBIMH MaTE€pHallaMH,

CpencTBaMu OOyUJEHUS M BOCIIHTaHUS (IPO(GUITBHELA KOMILIEKT) C IENBIO CO3AaHUS
1 QYHKIMOHUPOBAHUS LIEHTPOB 006Pa30BaAHUS ECTECTBEHHO-HAYIHOM
¥ TEXHOJIOTHYECKOH HanpasieHHocTeH «Touka pocra» Ha TeppuTOopHn

Kpachosipckoro xpast

Ne HamveHnosanue Kparkwue IppMepHBIe TEXHHUECKHE XapaKTepPHCTHKY Kommaec | Komaue
/n obopynoranus TBO CTBO
€IUHUL, | ©IHMHHI
AL pLuE
npodune | mpodu
HOTO JBHOTO
KOMILIEK | KOMILIE
Ta KTa
(0bmeob | (Mamox
pasoBaTe | OMIUIEK
JBHBIE THEIE
opranusa | obmeo
LMK, HE | Opasor
ABJIAION | aTeJbH
vecs 3 (C
MalOKOM | OpraH#
IUIEKTHEI | 3alldH),
M), IIT. IIT.
1] 2 | 3 R

bazopas (cOs3aTenbHas 9acTs)

EcTecTBeHHO-HAYYHaA HANPABIEHHOCTh

Iudporas
nmaboparopus no
b6uromorum

(yuenmueckas)

OGecneyrBaeT BRINOIHEHNE IA60PATOPHBIX paboT Ha Ypokax
TI0 GHONOrHH B OCHOBHOH IKOJIE H NPOEKTHO-
HCCIIeIOBATENECKOH JAEATEINBEHOCTH YJaIllHXCo.
Komnnexrarus:

becnpoBonHOM My IETHAATIHK IO GHOIOTHHA C 6-10 3
BCTPOECHHBIMH JIATYUKAMH:

JaTYMK BJIAKHOCTH C Arana3oHoM mMepenus 0...100%;
JATYUK OCBEIEHHOCTH ¢ JUana3z0HOM H3MEPEHHA HE ViKe deM
01 0 ;o 180000 nx;
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nHatauk pH ¢ nuanma3zoHoM H3MepeBMs He yixe ueM ot O mo 14
pH;

[ATYHK TEMIEPATYPhl C THANA30HOM H3MEPEHHS HE YXe geM OT
-20 xo +140 C;

JATYHK 3JIEKTPOIPOBOAMMOCTH C JHUAIla30HAMH H3MEPESHHS He
yxe gem ot 0 ;o 200 MxCwm; ot 0 go 2000 MxCwm; ot 0 mo 20000
MKCM;

JaTYHK TEMIEPATYphl OKPYXKaIOMeH cpensl ¢ THana3oHoM
HM3MEPEHHU He yxKe geM oT -20 mo +40.

AKceccyapsl:

Kabens USB coenuHuTEIbHBIHA.

3apsaHOe yCcTpoHcTBO ¢ Kabenem miniUSB.

USB Ananrep Bluetooth 4.1 Low Energy.

KpaTkoe pykOBOACTBO 10 3KCITyaTauny HugpoBoi
naboparopum. :

[ludpopas BHAEOKAMEPa C METAIUTHIECKAM IITATHBOM,
paspemenue He MeHee 0,3 MIakc.

[porpaMmBoe obecrieqcHue.

MeTtonuydeckue pekoMeHIAWH He Meree 30 pabor.
Ynakosxa.

Hanmaue pyccKos3bI9HOTO caifta HOANEPKKH, HAJTMIUe
BHJIEOPOIIHKOB.

Hudporas
nabopatopus no
XHUMHUH
(y4aenraeckas)

O6ecmednBacT BHINOIHEHHE Tab0PaTOPHEIX paboT N0 XHUMHH Ha
YPOKaX B OCHOBHOM IIKONEe ¥ NPOeKTHO-HCCTIENOBATEILCKOM
JEATEBHOCTH YYAIIXCS.

KomMmnnexranms:

BecnporofHOl MyMETHAATIMK [0 XUMHH C 4-MA BCTPOSHHEIMHE
JaTIHKaAMH:

Jarauk pH ¢ nranazoHoM m3MepeHns He yxe uem ot 0 mo 14
pH;

JaT4HK BEICOKOH TEMIIEPATYphI (TEPMOMAPHEIN) ¢ AHATa30HOM
u3MepeHus He yxe ueM oT -100 mzo +900 C;

JIATYHK MEKTPONPOBOANMOCTH C MANa30HaMH H3MEPEHHS He
yxe geM oT O 7o 200 MxCw; ot 0 go 2000 MxCw; ot 0 mo 20000
MKCM;

JaT9HK TeMIepaTypPhl IUIaTHHOBbIH ¢ JHANa30HOM M3MEPEHHA
He yxe 9eM ot -30 go +120 C.

OTrensHBIe NaTYUKH:

JaTIHK ONTHIECKOH ITNOTHOCTH 525 HM.

Axceccyapsr:

Kabens USB coeuuuTeNbHbIH.

3apsapHoe ycTpo#cTBO ¢ Kabenem miniUSB.

USB Apanrep Bluetooth 4.1 Low Energy.

Kparkoe pykoBOJCTBO 1O 3KCILTyaTalMy LiGpOBOH
JabopaTopHH.

Ha6op mabopaTopHoii OCHACTKH.

IporpamMmMHOe obecnedeHue.

MeTtonmdeckre pekoMeHIaIMK He MeHee 40 pa6oT.

Hanwaue pycckos3srHOTO CaliTa Mo IHep/KKH.

Hanudme BHAEOPOIHUKOB.
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Iudporas

3 nabopaTtopis o
¢du3nxe
(yueHuveckasn)

ObecnednBacT BHIIONHEHHE 3KCIEPHMEHTOR 1O TEMAM Kypca
11776370978

KoMnnmexrarms:

becripoBoaHOH MyNIBTHIATIHK O (GHU3HKE C 6-F0 BCTPOSHHBIMHA
JaTIAKaMHu:

1(bpoBOI JaTIMK TEMIEPATYpPEL ¢ AXANa30HOM U3MEPEHHS HE
yxe 9eM ot -20 mo 120 C;

mudpoBOk KaTyrk aGCOMOTHOIO JABIEHHS C IHATA30HOM
u3MepeHus He yxe geM oT 0 go 500 kI1a;

JaTiHK MArHHTHOTO NOJIS C JUaia30HOM H3MEPEHHS He YKe
geM ot -80 o 80 MTu;

JaT9MK HANPOKEHUA ¢ AUANa30HAMU H3MEPEHHS HE YiKE 9YeM OT
-2 ;o +2 B; ot -5 mo +5 B; or-10 5o +10 B; or-15 mo +15 B;
JaT4MK TOKa He y)Ke 9eM oT -1 o +1 A;

JaTIHK aKCeJIepOMeTp ¢ IIOKA3aTENIMH He MeHee yeM: +/- 2 g;
+/-4¢g;+/-8g.

OTaenbHBIE YCTPOUCTRA:

USB ocmmnorpad He MeHee 2 kanana, +/- 100 B.
Axceccyaphl:

Ka6ens USB coenMHUTENLHEIHA.

3apsayHoe ycTpoHcTBO ¢ Kabenem miniUSB.

USB Ananrep Bluetooth 4.1 Low Energy.

KorctpykTOp Ans IpOBEAEHUS SKCIIEPAMEHTOB.

Kparkoe pykoBOICTBO 1O 3KCILTyaTAIMH TH(PPOBOL
naboparopuH.

Hporpammuoe obecniedeHue.

Metonuaeckue pexoMennaruu (40 pabor).

Hanudue pycckosa3b9HOTO caiiTa HOMIep K.

Hanwdue BUICOPOIHKOB.

KomnsloTeproe o6opynoBanme

4 Hoyt6yk

Dopm-paxTop: HOYTOYK.

XKecTkad, HeoTKIIOYaeMas KIIABHATYPA: HATTMYHE.

Pycckas packiiagka KIaBHATYPH: HATHYHE.

JlmaroHans 3KpaHa: He MeHee 15,6 moiMoB.

Paspemenue skpana: He MeHee 1920 x 1080 mukceneii.
KonwmaecTBo siep mporeccopa: He MeHee 4.

KonmdecTBo NOTOKOB: HE MeHee 8.

Basosas TakToBas 9acTora mponeccopa: He Meree 1 [T
MaxkcumansHas TakTOBasA 9acTOTa IpoLieccopa: He MeHee 2,5
ITo

Kom-namsaTe nporneccopa: He Mesee 6 Moaiir.

Ob6beM yCTaHOBIEHHO} ONEPaTHBHOM IAMATH: HE MeHee §
I'6aiiT.

O6beM moxIep>KHBAEMOM OTIEPATHBHOM MAaMSTH (1A
BO3MOXKHOCTH paciiupeHns): He MeHee 24 I'GaiirT.

O6neM HakommTens SSD: He Menee 240 T'Gaift.

Bpems aBToHOMHOH paboTsI OT GaTapeu: He MeHee 6 9acoB.
Bec HoyTOyKa ¢ yCTAaHOBJIEHHBIM aKKyMyJSTOpoM: He Gonee 1,8
KT.

Buemmuuii natepdetic USB crannapra ne Hike 3.0: He MeHee
TpeX cBOOOHBIX.

Buemmnuii nntepdetic LAN (rcnons3osanme nepexofHUKOB He
HOPEIYCMOTPEHO): HAIMIHE.

Hamiare Momxynel u uHTEpGEHCOB (MCIOIB30BAHME
NEPEeXOAHMKOB He MpeXycMoTpeHo): VGA, HDMI.
Becnposomnas cease Wi-Fi: Hanmmaue ¢ nomuepxxol cradnapta
IEEE 802.11n miux coBpeMeHHee.

Web-kamepa: HatnaHe.

MauunynaTop «MeIlib»: HATHYHE.

IIpemycranoBieHHas ONEPaLMOHHAsA CHCTEMA ¢ rpadUIecKuM
TIOJIb30BATENLCKUM MHTEp(elicoM, obecnieanBaromas paboTy
PacnpoCTpaHeHHbIX 00pa30BaTENbHEIX H 00IMECHCTEMHBIX
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MPHIOKECHANA: HATMYHE.

M®YV (npunrep,
CKaHep, KOIMp)

Tuan ycTpotictea: MOV (yHKUHN nedaTH, KOTHPOBAHUA,
CKaHHPOBAHUSA).

®opmar 6ymaru: He Menee A4.

IIseTHOCTD: YepHO-OeimbIii.

TexHonorus neyary: Ja3epHas.

MaxkcuManbHOE paspelneHne medaTh: He mexee 1200 x 1200
TOYEK.

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

EcTecTBeHHO-HayIHAas HAMPAB.

JICHHOCTE

Iudporas

6 naboparopus 1o
6uonoruu
(yaenmaeckas)

O6ecnevnBaeT BhINONHEHUE 1a00paTOPHEIX paboT Ha YpOKax
110 6MONIOTHH B OCHOBHO#M ITKOJIE M TIPOEKTHO-
HCCIIEI0BAaTENBCKON eATENEHOCTH YIauXCs.
Kommnexramms:

BecrpoBoHON MyIBTHAATINK 110 OHONOTHH ¢ 6-10
BCTPOECHHBIMH JIaTIHKAMH:

JATYUK BIOXHOCTH ¢ AManazoHoM usMepenus 0...100%;
JlaTI4HK OCBEIIEHHOCTH € [UaNa30HOM H3MEPEHUA HE YKE UM
ot 0 go 180000 nx;

naTddk pH ¢ guanazoHoM H3MEpeHHs He yxke ueM ot 0 ao 14
pH;

HaTIHK TEMIIEPATYPEI C JUAHa30HOM H3MEPEHHS He YK€ UeM OT
20 no +140 C;

IATYHK SJIEKTPOIPOBOAMMOCTH C JUaNa30HaMX H3MEPEeHMA He
yxe geM ot 0 1o 200 MxCwm; ot 0 mo 2000 MxCwm; ot 0 mo 20000
MKCM;

LOATYMK TEMOEPATYPhl OKpYKaomeit cpelibl ¢ IHANa3oHOM
H3MepeHus He yixe 9eM oT -20 mo +40.

Axceccyapsr:

Kabems USB coenuHUTENBHETA.

3apaaHoe YCTpoHCTRO ¢ kaberem miniUSB.

USB Apanrrep Bluetooth 4.1 Low Energy.

Kpartkoe pykoBoacTBO 10 SKCIUTYyaTanmu nuhpoBoi
nabopaTopHu.

IMudpopas BuIeokaMepa ¢ METATHIECKUM IITATHBOM,
paspemenue He Meree 0,3 Mmaxc.

ITporpammHOe obeciiedeHue.

MeTomudaeckie pekoMeHAauY He MeHee 30 pabor.
YnaxoBka.

Hamuaue pycckoA3BITHOTO caiiTa OIEPKKH, HATUIHE
BHJIEOPOJIAKOB.

Iudpopas
naboparopus mo
XUMHHA

(yueHmgecKas)

ObecnequBaeT BLINONHEHHE IaGOPATOPHBIX paboT M0 XMMUH Ha
YpOKax B OCHOBHOM HIKOJIE M POEKTHO-HCCIIEN0BATENBCKOM
JedaTeNbHOCTH YIamMuXCsl.

Komnnexraims:

becnpoBoaHON MyNETHIATINK [0 XUMUM C 4-Ms BCTPOSHHBIMH
JaT9uKamm:

narauk pH ¢ juanazoHoM m3MepeHus He yxe geM ot 0 o 14
pH;

JaT4uK BRICOKOH TeMIIepaTypH! (TepMONapHEIH) ¢ XHaa30HOM
H3MEPEHMA HE Yxe geM oT -100 mo +900 C;

JaT9rK SNIEKTPOTIPOBOAMMOCTH C {MAaNa30HaMU U3MEPEHHS He
yxe 9eM oT 0 o 200 MxCwm; ot 0 1o 2000 MxCum; ot 0 mo 20000
MKCM;

JaTIHK TEMIEPaTyphl INIATHHOBLIM C AHANA30HOM M3MEDPESHHA
He yxe yeM oT -30 go +120 C.

OTpenbHbIe NaTIHKH:

JATIMK ONTHIECKOH IINOTHOCTH 525 HM,

Axceccyapsr:

Kabens USB coenunuTeIBHBIH.

3apsjHoe ycTpoHcTRO ¢ kabenem miniUSB.
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USB Apantep Bluetooth 4.1 Low Energy.

Kpatkoe pykoBOACTBO IO 3KCILTyaTaIHH IU(poBoi
nadopaTopu.

HaGop nabopatopHo#t 0CHACTKH.

ITporpaMmHoe obecnieuenmue.

Metoaudeckue pexoMennaruy e Menee 40 paborT.
Hanugue pycckos3eI9HOro caiita HOANePKKH.
Hanugre BUEEOPONUKOB.

Iuposas

nabopaTopus 1o
husHKe
(y4aeHP™ecKast)

Ob6ecrneunBaeT BLINOJHEHHE SKCIIEPUMEHTOR TI0 TeEMaM Kypca
li1)2 6351978

Kommnexramms:

becnpoBoxHo# MynsTHAATIHK 1O GHU3UKE ¢ 6-10 BCTPOSHHBIMHA
JaTIAKaMH:

1HbpoBo# JATIMK TEMIEPATYPEL C FHANa30HOM H3MEPEHHS HE
yaxe 9eM ot -20 go 120 C;

mdpoBoif JaT9rK abCOMFOTHOTO JABIEHHS C AHANAa30HOM
u3MepeHrs He yxe geM ot 0 go 500 xI]a;

JaT4UK MAarHATHOTO TIOJIA C [HANa30HOM H3MEPEHHS He YXKE
geM oT -80 0 80 MT;

JaTYUK HAIPsOKCHNUS ¢ AHANa30HAME H3MEPEHHS He YiKe 9eM OT
-2 mo +2 B; ot -5 10 +5 B; o1-10 ;o +10 B; oT -15 mo +15 B;
JaTYUK TOKa HE yXKe 9eM oT -1 mo +1 A;

JaTYUK aKCeIEPOMETP C IMOKa3aTeIMH He MeHee ueM: +/- 2 g;
+-4g;+/-8 g.

OtaensHBIE YCTpOHCTBA:

USB ocrmumorpad He MeHee 2 kanana, +/- 100 B.
Axceccyapsr:

Kabens USB coenHHUTENbHBINA.

3apanHOe YCTPOHCTBO ¢ kabemem miniUSB.

USB Apnanrep Bluetooth 4.1 Low Energy.

KoHCTpyKTOp 111 IpOBEIeHHS KCIIEPHMEHTOR.

Kpartkoe pyKOBOJCTBO O 3KCILTyaTalMH [UPpoBOii
JabopaTopHu.

ITporpammuoe obecredeHue.

Metonuueckue pexoMeHnauu (40 pabor).

Hanmaye pycCKOA3bIMHOTO calTa roaIepiKKy.

Hanmurdane BUAEOPOIHKOB.

ITudpopas
nabopaTopus 1o
JKOJIOTHH

Ob6ecnegnBaeT NpoBeAcHHE YIEOHOTO 3KOTOTHIECKOTO
MOHMTOPHHTA HHCTPYMEHTAIBHBIMU MeToamu. Habop
NPHMEHAETCS IPH H3YYSHHH 3KOJIOTHH, OHONOTHY, XHMHH,
reorpadbui 1 IPUPOIOBEACHHUS, A TAKKE JUT MHIHBUAYANLHEIX
HCCIE0BaHMA U MPOEKTHOM AEATETHHOCTH MIKOJIBHHUKOB.
Kommnekrarps:

BecrnpoBopHO# MyIbTHAATIHK 1O S3KOIOTHIECKOMY
MOHHTOPHHTY C 8-10 BCTPOSHHBIMH JaTYHKAMH:

JATYMK HUTPaT-HOHOE;

JATYUK XJIOPHA-HOHOB;

Jargnk pH ¢ guanazoHoM m3MepeHHs He yxe 9eM oT 0 1o 14
pH;

JAaT9HK BIXKHOCTH ¢ JHanazoHoM msMmepenus 0...100%;
JaTYHK OCBEIIEHHOCTH C JUANIa30HOM H3MEPEHHS HE YiKe deM
ot 0 10 180000 nk;

JaT9HK TEMIEPATYDBI C JHANA30HOM M3MEPEHHS HE YKE JeM OT
-20 mo +140 C;

JaTYHK SNEKTPONPOBOAMMOCTH ¢ JHAIIA30HAMH H3MEPEHHS He
yxe 9eM ot 0 mo 200 mxCwm; ot 0 no 2000 MxCwm; ot 0 go 20000
MKCM;

JaTIAK TEMOEPATYpPhl OKPYKaIOeil CpeAEl ¢ AHANa30HOM
H3MeEpeHus He yxe geM oT -20 mo +50 C.

OtenbHbIe AATIHKH:

IaTIMK 3ByKa ¢ pyHKIMEeH HHTErPUPOBAHMS C AHATa30HOM
U3MEpeHHd 9acTOT He MeHee JeM oT 50 I'iy o 8 kI,
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JATYUK BHAXKHOCTH IOYBHI ¢ AHAIIA30HOM H3MEPEHHS HE YiKe
geM o1 0 mo 50%;

JaTYHK KHCIIOPOJa C THana3oHoM mwaMepenns ot 0 zo 100%;
JaT9HK ONTWYECKOH IIIOTHOCTH 525 HM;

JaT9iK ONTUYECKOH MIoTHOCTH 470 Hm;

AaTYUK TypOMAMMETD C IHANa30HOM U3MEPEHHS HE YXKE YEM OT
0 0 200 NTU;

JaTYVK OKHMCH YIJIepo/a ¢ MMana3cHOM M3MEpEeHHUs He YXKe 4eM
ot1 0 mo 1000 ppm.

AKceccyapehl:

Kabens USB coenuHuTeNbHENH (2 mT. ).

3apsaHoe ycTpocTBO ¢ kabemem miniUSB.

USB Ananrep Bluetooth 4.1 Low Energy.

CrepxeHb 1711 3aKpeIIeHHs JaTYMKOR B IITATHBE.

KpaTkoe pykoBOACTBO [0 3KCILTyaTalyy E(pOBO
nabopaTopuu.

IIporpammuoe obecnegeHve.

Meronuaeckne pexoMeHAaLyH He MeHee 20 paboT.
‘Ynakosxka.

Hamrgue pycckoA3BITHOTO caifTa MOAIEPKKHE, HATUIHE
BHIECOPOIHKOB.

TH MEKPOCKOIIa: GHONOTHIECKUIA.
Hacanxa MHKpPOCKOIIA: MOHOKYJISIpHAS.
HazzaueHwue: 1abopaTOpHEIM.

MerTopn HCCIEOBAHMS: CBETIION TIOJNE.
Martepyan ONTHKH: ONITHYECKOE CTEKIIO.
YBemmdeHne MUKpOCKoOIa, kpat: 64 — 1280.
Okymaps: WF16x.

10 MHKPOCK? n O6bexTuBHL: 4%, 10x, 40xs (HOANPYKEHEHHEIH).
mHdpoBoit

PeBonbBepHas TOIOBKA: Ha 3 0OBEKTHBA.
Ty NoJCBETKH: 3epKalo HIH CBETOXHO.
PacnonoxxeHue NOJCBETKH: BEDXHIA W HIDKHAA.
Marepuan xopiyca: MeTal.
IIpenveTHBIH cToNMMK, MM: 90.
Hcrounuk muranus: 220 B/50 I'n,
Yucio Meramukcened: 1.
B nabop Bxonsar Becsl nabopatophslie anektponHsie 200 T,
CIHPTOBKA JJaGopaTopHas, BOPOHKA KOHHYECKad, Talouka
cTeKsHHadA, npodupka I1X-14 (10 mTyk), cTakaH BEICOKHIA C
nocukom BH-50 ¢ MeTkol (2 mTyxu), munuHap
W3MEPHTENBHEIH 2-50-2 (CTEKIIAHHBIN, C IPHTEPTOM KPBIIKO#),
ITATHB A1 pobupok Ha 10 rHe3), 3aXuM IpOOHPOYHEIIL,
InaTeNb-1oXxe4ka (3 mTykn), Habop ¢IakoHOB WA XpaHEHHS
PacTBOPOB H peakTHBOB (06beM (praxona 100 M — 5
KOMILIEKTOB I10 6 IITYK, 066eM (hnakoHa 30 Mi— 10
KOMIUIEKTOB I10 6 INTYK), NIIAHAP H3MEPUTENLHEIH C HOCHKOM

. Ha6op OI™ 1o 1-500“(2 IITYKH), CTakaH BeIcokuit 500 mu (3 mryku), HaGop

—— epInei A MBIThs OCYABI (€PII JUIT MBITES TIPOOHPOK — 3

INTYKH, P M1 MBIThA KOG — 3 mTyKH), Xaumat Gensiit x/6 (2
IITYKH), IEPYATKH PE3WHOBBIC XHMHYECKHE CTOMKHE (2 IITYKH),
OYKH 3aIMTHBIE, QUIBTPEI 6yMaxHbre (100 mTyK), Topiouee
Ins cmaprtook (0,33 ).

B cocras naGopa BXOJST peakTHBBL: allOMHHEHI, XKENE30,
COJIAHAA KHMCIOTa, METHIIOpAHK, GeHON(pTANIEHE, aMMHAK,
NEPOKCUTT BOAOPOAa, HUTpar cepebpa u Apyrue; B obmei
CIIOKHOCTH — 44 Pa3NHIHBIX BEIECTB, HCIIONB3YEMBIX UL
COCTABIEHMA KOMIUIEKTOB PEAKTUBOB IPH NPOBEACHHH
9K3aMEHAIMOHHEIX SKCIIEPUMEHTOB 110 KYPCY DIKONHHOM
XUMMJH.

TexHonormaeckas HanpaBIeHHOCTh
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O6pazoBaTenbHbIi
Habop mo
MeXaHuKe,
MeXaTpPOHUKE 1
poboTOTEXHHEKE

KoMImekT s u3ydeHus OCHOB YIEKTPOHHKH K
poBOTOTEXHUKM.

HaGop nomxeH ObITh NpefHa3sHAYEH s MPOBEASHMA YIeOHEIX
3aHATHH 110 2IEKTPOHHUKE U CXEMOTEXHHKE C LENBI0 H3YUEHUA
HauboJee pacpoCTpaHEeHHOM 3IEMEHTHOM 63351, IpUMeHseMOol
JJIs HIDKEHEPHO-TEXHHIECKOTO TROPIECTBA YUAIUXCA M
paspaloTku yae6HbIX Mogeneit podoros. Habop momxen
TIO3BOJIATE YYallMMCS Ha PAKTUKE OCBOHTH OCHOBHEIE
TEXHOIIOTMH NPOEKTHPOBaHHUA POOOTOTEXHMIECKHX KOMILIEKCOB
Ha npuMepe yaeOHEIX MojieNell poOoTOB, a TAKKe H3YIHTh
OCHOBHEIE TEXHHUECKHE PEINEHHA B 00aCTH KHOEPHETHIECKIX
U BCTPAWBaEMBIX CHCTEM.

B cocras koMILIEKTa JOIDKEH BXOJUTE HAGOP KOHCTPYKTHBHEIX
3NIEMEHTOB JjiA COOPKM MaKeTa MaHUITY IAIHOHHOr0 poboTa,
KOMILIEKT METAIUIMIECKUX KOHCTPYKTUBHEIX 3JIEMEHTOB JIJIst
c6opkH MakeTa MOOHIBHOTO poGOTA | T.IL

B cocTap xoMInekTa BXOAAT HAOOpP 3JEKTPOHHBIX
KOMIOHEHTOB JJI1 H3yUEHHS OCHOB DJICKTPOEMKH H
CXEMOTEXHHKHY, a TaKKe KOMIIEKT MPUBOIOB M NaTIHKOB
PasIHYHOrO THINA JUIsS pa3paboTKi poGOTOTEXHHIECKHX
KOMILIIEKCOB.

B cocTaB KOMIDIEKTA JOIDKHO BXOJHTE: MOTOPEI C SHKOAEPOM —
HE MEHee 2 IIT, CepBOIpHBO 60NbIT0H — He MeHee 4 mrT,
CEpPBOMPHBOJ MaNKIi — HE MeHee 2 T, MHhpPaKpacHkH JaTIHUK
— HE MeHee 3 T, yNbTPa3ByKOBOM JaTIUK — He MeHee 3 miT,
NAaTYHK TEMIIEPATYPHl — He MeHee | MIT, AaTIHK OCBEMEHHOCTH
~ He MeHee | mT, Habop NEKTPOHHBIX KOMIIOHEHTOR
(PE3MCTOPEL, KOHASHCATOPE!, CBETOAMObI PA3IHIHOTO
HOMHHAJIA), KOMIUIEKT IIPOBOXOB I GECHIaeqHOro
NPOTOTHIMPOBAHM, IUTIaTa OEClIaeIHOT0 MPOTOTHIAPOBAHHS,
AKKyMYIISATOP H 3apsAAHOE YCTPOHCTEO.

B cocTaB KOMIUIEKTa JOIDKEH BXOMUTH IPOTPaMMHpYEMEIH
KOHTpOILIEP, IporpaMMupyeMslii B cpene Arduino IDE wma
AHANOTHMYHLIX CBOOOJHO PaCcHIPOCTPAHAEMBIX Cpemax
paspaboTku. [IporpaMMupyeMEIii KOHTPOILIIED HOIDKEH
00nagaTh MOpTaMH I MOAKIFOYEHHAS [M(POBBIX H
aHAJIOTOBBIX YCTPOHCTB, uHTepdeiicamu TTL, USART, 12C,
SPI, Ethernet, Bluetooth wm WiFi.

B cocTap KOMILIEKTa TOIDKEH BXOIUTh MOIYIIb TEXHHIECKOTO
3peHNs, NPeACTaBIAOMME c060H BEMAUCIHTENBHOE YCTPORHCTBO
CO BCTPOEHHEIM MHKPOIPOLIECCOPOM (KOIMIECTRO AMEp — He
MeHee 4 INT, gacToTa sapa — He MeHee 1.2 I'Ti, 06bem O3V —
He MeHee 512 M6, 06beM BCTpOEHHOMH MaMATH — HE MEHee 8
I'6), unrerpupopaHHOll KamMepol (MaKCHMATEHOE paspeleHue
BHJICOTIOTOKA, TIepefaBaeMoro no untepdeiicy USB — ve Menee
2592 x 1944 en.) u ontHueckoii cucTemoit. Moayns
TEXHMIECKOr0 3PEHI JOJDKEH 00/1alaTh COBMECTHMOCTRIO €
PasIMYIHEIME IPOIPAMMHDPYEMBIMH KOHTPOJLIEPAMH C
noMomsio uHTEpdeiicor — TTL, UART, I12C, SPI, Ethernet.
Momynb TeXHHYECKOT0 3pEHHA JODKEH HMETh BCTPOEHHOE
IpOrpaMMHOE 00eCedeHHe Ha OCHOBE OIEPAIMOHHOMN CHCTEMEBI
Linux, mo3BoJsoniee OCYIIECTRISTS HACTPOMKY CHCTEMBI
MamIHHHOrOo 00ydeHHs MapaMeTPoR HEMPOHHBIX ceTel s
06HapyxeHHs 00bEKTOB, ONPEENEHHS WX TapAMETPOB H
INanbHelmeH naeHTHG UK.

KoMmnekT xoimxeH obecneduBaTh BO3MOXHOCTh H3YUCHHA
OCHOB pa3paboTKH MPOrPaMMHEIX H allNAPATHBIX KOMILIEKCOR
WHXEHEPHBIX CHCTEM, pelleHuii B chepe « MuTepHeT Bemei», a
TaKXe pemeHuil B 001acTi pOOOTOTEXHHKH, HCKYCCTBEHHOTO
HHTEJLUIEKTA ¥ MAIIMHHOIO O0yIeHHA.
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YeTeipexoceBoit
yaebHbI poboT-
MaHHIYJIATOp C
MOy TbHBIMH
CMEHHBIMH
HacafKaMH

V4eObili po6OT-MaHUITYIATOP IPEeIHAZHAYECH I OCBOSHHS
00y9aroIIHMHICs OCHOB POGOTOTEXHMKH, [JIS TIOATOTORKH
00y9aromuxcs K BHEAPEHMIO U IIOCIENYIOMEMY
HCIONB30BAaHUIO POGOTOB B IIPOMBIILIEHHOM IIPOH3BOACTBE.
KonugecTso oceit poboTa MaHHIYISTOpPa — YETHIPE.
Ilepememenne HHCTPYMEHTA B POCTPAHCTRE 110 TPEM OCSM
AO/DKHO YIPABISITHCSA INarOBLIMH JBHTaTessMi. Hanpsokerue
IIMTaHWA MIArOBBIX ABHTaTeNel He Goiee 12 B.
CepBogBuUraTels 4eTBEPTON OCH JOJDKEH 00ECICTHBATE
NOBOPOT HHCTPYMEHTA.

YToJI IOBOPOTa MAHKITYJIATOPA Ha OCHOBAHHH BOKPYT
BEPTHKABHOM O0CH He MeHee 180 rpamycos.

Juist onpenenenys IONOKEHHST MAHHITYIIATOPA TIPH TIOBOPOTE
BOKDYT BEPTHKANLHOMH OCH JXOJDKEH HCIONB30BATHECA SHKOED.
Yron moBopoTa 3aHETO IINeYa MAHUITYIATOpa He MeHee 90
rPagycoB.

VYro noBOpOTa MEPEAHEro LIeda MaHUIyIaTopa He MeHee 100
IpaaycoB.

JUns ompeneNeHys HONOKEHHS 3a/IHETO U IIEPEIHETO IIEY
MaHMIYJIATOPA AOJLKEH HCIONB30BATELCS THPOCKOM. YT
NOBOPOTA 0 4eTBEPTOH ock He MeHee 180 rpamycos.

HomxHa 65ITh BO3MOXHOCTS OCHAIEHHS CMEHHBIMH HACaJAKaMH
(HamprMep, JepixaTellb KapaHama e (IoMacTepa, PUcocKa
C CepBOABHUTATENIEM, MEXaHHIECKOE 3aXBaTHOE YCTPOUCTRO C
CepBOIBHTATENIEM, YCTPOKCTBO VIS JIA3€PHOM ITPaBUPOBKH HITH
yerpoiicteo fna 3D-mieqaru).

JomxHa 66ITE BO3MOXHOCTS NOMKIOYSHHS JOIOJHUTEIBHBIX
YCTPOMCTB (HampuMep, TpaHCHOPTepa, peibea It
nepeMeneHus poGoTa, MyNIbTa YIPaBIEeHHUS THIIA HKOMCTHK,
KaMephbl MAIHHHOIO 3pEHHs, ONTHIECKOTO JaTIHKa, MOy
6eCIIpPOBOHOTO JOCTYIIA.

Po6GoT-MaHHIYIATOP AOWKEH 00ECIeYnBaTh IEPEMENIEHHE
HACafKH B MPOCTpaHCTBE, aXTHBALMIO HACAAKH, BO3MOKHOCTE
TIOTyYEeHUs] CHTHAJIOB OT KaMephl U JaTIHKOB, BO3MOMXHOCTE
VIIPABJIEHMS JOLIOIHUTEILHBIMHE YCTPOKCTBAMM.

Marepnan xopnyca — aroMuHmi. JuameTp paGoueit somul (663
y4era HaBeCHOI0 MHCTPYMEHTA U YeTBEPTOM OCH) He MeHee 320
mM. MaTepdetic nogkmouenss — USB.

JoInkeH HMETh BO3MOXKHOCTE ABTOHOMHOI paGoTHl H BHEINHErO
YIIPaBIIEHUA.

Yopasnaromuii KOETPOILIEP AOJDKEH OLIThL COBMECTHM CO
cpeno# Arduino.

VIpaBrarompii KOHTPOJLIEP COBMECTHM CO CPeoi
mporpaMMupoBanrs Scratch, U A361KOM mporpamMuposanmsg C.
HoinkeH 00ecTieYHBATS OBOPOT IO HEPBEIM TPEM OCAM B
3a/laHHBIH Yrol B Ha 33JJaHHBI} YTOJI, IIOBOPOT II0 9ETBEPTOM
OCH Ha 3aJIaHHBIH YIoJl, ABIDKEHNUE B KOOpAUHATE X, Y, Z,
[IEpeMeIIeHNe Ha 3alaHHOe PacCTOSHME 0 KoopauHatam X, Y,
Z, nepenady JaHHBIX O TEKyIIEM NOJOKEHHH YIIIOB, TIepenady
JaHHBIX O TEKYIIHX KOOPAUHATAX UHCTPYMEHTA.

JoIKeH MoIepKUBaTh NepeMeIlieHHe B IeKapTOBLIX
KOOpIMHATaX H YIJIaX MOBOPOTA OCEH, ¢ 3aIaHHO# CKOPOCTHIO B
YCKOpDEHHEM.

Twrmer nepeMemenuii B TeKAPTOBLIX KOOPIMHATAX: ABIKEHHE
IO TPACKTOPHH, IBIKEHHE IO OPAMOY MEXTy ABYMSA TOYKAMH,
HEePENPLITMBAHAE U3 TOUKY H TOUKY (IepeHoc 06heKTa).

14

Ob6pasoBaTenbHBIi
HaGop s
H3ydEeHUS
MHOTOKOMIIOHEHTH
BIX
poboToTexHHIECKH
X CHCTEM H

OGpasoraTelbHEL KOMILTEKT JOKEH OLITH IpefHa3sHAYCH IS
H3y9eHHs pOOOTOTEXHHIECKHX TEXHONOTHIA, OCHOB
HH(pOPMALMOHHBIX TEXHOIOTHIT X TEXHOJIOTHI MPOMBIILIEHHO#
ABTOMATH3ALINH, & TAIOKE TeXHOJIOIHH MPOTOTHIINPOBAHKSA K
aIIUTHBHOT'O IIPOU3BOJCTRA.

B cocTaB KOMIIIEKTa JOKHO BXOIMT:

1) MHTesnekTyanbHbpI# cepBOMOLYIIb ¢ MHTETPHPOBAHHOM
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MaHUITYJIAIHOHHBIX
poboror

CUCTEMO# yNIpaBIeHUS, I03BOILHOMEel 00hLEHHATE
CEPBOMOJIYIIH JIPYT € APYTOM IO TIOCIEI0BATEILHOMY
uHTEpdelicy — He MeHee 6 mIT.

2) Po6GoTOTEXHUYECKHUI KOHTPOIIED MOLYILHOTO THIIA,
NPEeJCTARILAIOIMHE co60l 0JHOIIIATHEIN MUKPOKOMIIEIOTED ©
OIepallOHHOM crcTeMoM Linux, o6be tuHe Ll ¢
nepuhepHIHEIM KOHTPOILIEPOM ¢ IIOMOIIBIO IIATHI
pacimuperus. POGOTOTEXHHIECKHI KOHTPOJLIED JOIDKEH
YHOOBJIETBOPATH TEXHUMYECKUM XapaKTEPUCTHKAM: KOJTHIECTBO
AJEp BCTPOEHHOIO0 MHKPOKOMITBIOTEPA — He MEHee 4, TAKTOBasA
gacToTa sapa — He MeHee 1,2 I'Ti, o6seM O3V — He Menee 512
M6, Hammaue marepdeiicos — SPI, 12C, 125, TTL, UART,
PWM, mu¢poBsIe H aHAOTOBLIE TIOPTHI I IOAKIIOYEHHA
BHEIIHMUX yCTpoHcTB, a Takxke WiFi unu Bluetooth gna
KOMMYHHKAIIHA CO BHEINHUMHY YCTPOKCTBaMIL.
PoboToTexHHIecKHit KOHTPOJLIED AOIDKEH 06ECIeYHBATE
BO3MOXHOCTE NPOrpaMMHEPOBAHHA C IIOMOIIBIO CPEZICTR A3BIKOB
C/C++, Python u cBo6oxuO pacmpocTpansemoi cpesl Arduino
IDE, a Taxxe ynpaBieHHs MOIEISME POGOTOTEXHMIECKHX
CHCTEM C MOMOLIBI0 cpensl ROS.

3) BBIAUCIUTEbHEIH MOIYJIB CO BCTPOEHHBIM
MHKPOKOHTPOJUIEPOM — He MeHee | mT. BEIIHCIMTENbHBIH
MOZIYJIb JOJDKEH 00NaaTh BCTPOESHHBIMH IHGPOBEIMH TOPTaMH
— He MEHee 12 T U aHATOrOBEIMH NIOPTaMH — He MeHee 12 miT.
BrruucnuTe IbHBIA MOLYIb HOJDKEH 00J1a8aTh BCTPOSHHEIM
Monysem GecnpoBoxHol cBa3u TUna Bluetooth u Wi-Fi mis
CO3/1aHMs alapaTHO-MPOTPaMMHBIX PEMeHu U
«yMHBIX/CMapT»-yCTPOHCTB AN pa3paboTky pemeHnit
«HHTepHeT BETOE».

BeruscnutensHpIH MOXYIIs JOJDKEH 06/1afaTh COBMECTHMOCTRIO
¢ nepuepuHEIMH ILTATaMH [ IOAKIIOYEHH K ceTr Ethernet
M NOJKIFOYEHI BHENTHEH CHIIOBOH Harpy3KU.

4) MoIyis TEXHHIECKOT0 3PEHHS, IPEACTABISFOIIMM cOOO0kH
YCTpOiicTBO Ha 6a3e BEMHUCIMTENHHOTO MIUKPOKOHTPOILIEPA H
HHTeTPHPOBAHHOHN KaMepbl, obecreynBaromee paco3HaBaHHe
IpocTeHmx H300paKeHuit Ha MOAYIIE 3a CIeT COOCTBEHHBIX
BEITUCIATENBHBIX BO3MOXHOCTEH— HE MeHee 1 mT.

Mogyne TeXHHYECKOTO 3peHHs NOJDKeH 0GeceyHBaTh
BO3MOKHOCTh OCYIIECTBIATE HACTPONKY IKCIIO3HINAH, OanaHca
6enoro, HSV cocraBnsromux, miomany obHapy:KuBacMol
obnacTy m300pakeHusd, OKPYIJIOCTH 06HApYXHUBaeMOH 061acT
M300paKeHNs, NOOKe ke OGHAPYKUBAEMEIX 06nacTel
OTHOCHTEJLHO APYT OpyTa.

Monynb TEXHHIECKOT0 3peHUs A0DKEH HMETH BCTPOEHHEIE
unTepdeiice - SPI, UART, 12C unu TTL aj1d kOMMYHHKALHHA
JpYT ¢ IpYroM MY BHEIIHIMH YCTPOHCTBAMH.

5) KoMIUTEKT KOHCTPYKTHBHEIX SIIEMEHTOBR M3 METAIUIA UL
c6OpKH MOZIENH MaHHITYIATOPOE — He MeHee 1 mT;

6) KoMIuTekT aneMenToB 171 cGOpKHY BAKYYMHOTO 3aXBaTa — He
MeHee | mT.

ObpazoBaTeNbLHEH pOGOTOTEX HUYECKHHA KOMILIEKT JIOIAKEH
coziepxark Habop 6HONHOTEK TPEXMEPHEIX MOJENIEH Iis
MPOTOTHIIMPOBAHHSA MOAETEH MOOMILHEIX U
MaHHITYIIIHMOHHEIX PoOOTOB pasauuHOro THma. B coctas
KOMIUIEKTa JOJDKHE! BXOAUTE HHCTPYKIUHHA H METOHYECKHE
YKa3aHMs 10 pa3paboTKe TpeXMepHbIX Moaereii MOOHILHEIX
POCOTOR, MAHHITYISAIMOHHEIX POOOTOBR C PasIAIHELIMHI THIAMH
KHHeMaTHKH (YrioBas KHHEMAaTHKa, TUIOCKO-MapajlielbHas
KWHEMATHKa, AelbTa-KuHeMaThka, SCARA Ui prraaskHas
KHHeMaTHKa, mnardopma CTioapTa | T.11.).

OGpazoBaTenbHel poOOTOTEXHHIECKHI KOMILIEKT JOJKEH
COZIEPKaTh HHCTPYKITMHM 0 NPOEKTHPOBAHMIO PoGOTOR,
HHCTPYKIMH 4 METOIMKY OCYIIECTBICHHS HHKEHEPHBIX
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pacueTOR NpH NPOEKTHPOBAHMH (PAcdeThl Harpy3KH K
MOMEHTOB, pacueT MOIHOCTH IPUBOAOB, pacdeT apaMeTpoB
KHHEMATHKH 4 T.IL.), HHCTPYKIIKH 110 pa3paboTKe CHCTEM
YTIPABJIEHUs ¥ IPOrPaMMHOTO 006CTIeYeHys IS YIIPABJISHHA
po60oTamMu, HHCTPYKLMH U METONMKH 0 pa3paGoTKe CHCTEM
YTIPaBJIEHHs C 3IEMEHTaMP MCKYCCTBSHHOI'O MHTEJUIEKTa H
MAIIHHHOTrO O0ydeHwUs.

KommsioTeproe obopyaoBanne

DopM-dakrop: HOYTOYK.

XKecTxasd, HEOTKIIOYaeMas! KIIaBHATYa: HATHIHE.

Pycckas packiiajika KIaBHaTyphl: HATHYHE.

JmaroHans skpaHa: He MeHee 15,6 moiiMoB.

Paspemenne skpana: He meHee 1920 x 1080 mukceneit.
KomaecTro simep mpomeccopa: He MeHee 4.

KonraecTBo TOTOKOB: He MeHee 8.

Ba3oBas TakToOBasg YacTOTa mpoueccopa: He Menee 1 I'To.
MaxkcuManbHas TAKTOBAs YacTOTa IPOIleccopa: He Mexee 2,5
ITu.

Ksim-namMaTs nponieccopa: e Menee 6 MOair.

O61eM ycTaHOBJIEHHOMH ONMEPATHBHOM MAMATH: He MeHee 8
['Gaitr.

O6BeM moxaepKUBaeMON ONlepaTHBHON naMaTH (Jis
BO3MOXHOCTH paclIMpeHHs): He MeHee 24 ['6aiiT.

O6nem HakommaTens SSD: He Menee 240 I'6aiiT.

15 Hoyt6yk Bpems aBToHOMHOI paboTsl 0T GaTapen: He MeHee 6 JacoB. 1
Bec HOyTOyKa C yCTaHOBNSHHBIM aKKyMYJLITOPOM: He Goiee 1,8
K.

Bremmnmii matepdetic USB cranmapTa e mmke 3.0: He Menee
TpeX CBOOOIHEIX.

Bremsuii marepdeiic LAN (MCHOB30BaHHE NIEPEXOHIKOB HE
HPENYCMOTPEHO): HAIMIHE.

Hanmaue Momynet u uarepdeiicos (Mcmomb30BaHHEe
HEPEXOHHMKORB He IpemycMoTpeHo): VGA, HDMI.
becnposoanas ceasp Wi-Fi: Hammgue ¢ IOAIepKKo# cTaHAapTa
IEEE 802.11n nmim coBpeMeHHee.

Web-kamepa: Hanmame.

Masrumnynarop « MeIoib»: Hamqure.

IpemycTanornenHas onepaliOHKEast CHCTEMA C TPAPHIECKIM
TIIOJIb30BATENLCKHM HHTEpdeiicom, obecreunBaromas paborty
PacIpoCTpaHeHHBIX 00pa30BaTebHBIX H 00MIECHCTEMHBIX
NPHIOKEHUH: Hamraue.

Tun xopiryca: MeTaur,

BO3MOXHOCTE 6€300aCHOTO 3aIMUIIEHHOTO 3aMKOM XPaHEHHs
HOYTOYKOB: HAJIMYHE;

BO3MOXKHOCTB 3apAfKK HOYTOYKOB: HATHIME, IIOLIEPHKEA
HOYTOYKOB U3 KOMILIEKTA THOCTABKY,

Hannmaue poyTtepa Wi-Fi cranmapra 802.1 In unu coBpemennee:

Tenexxka — ;{ﬂﬂ‘ .
16 XPAHUITHINE OJIMYECTBO HOYTOYKOB: OT 6 INTYK, MOJIEPKKa HOYTOYKOB M3 I
HOYTGYKOB KOMIIIEKTA IOCTARKY.

Hanpsmxenne maranms: 220 B\SO I'n.

Iotpebnsemas MomHOCTh, BT (MakcuMyM): 2500,
TTorpeGnsaemMslii Tok, A (MakcuMyMm): 12.

Jimina mHypa 3IeKTPONUTaHAS: OT 2,5 MeTpa.

3amuTa OT NepeHapsKEH s, KOPOTKOTO 3aMBLIKAHHA: HAJIMIHE.
Koseca mit nepeBmxeHus ¢ TOPMO3OM: HAIIHIHE

Munuctp obpazoBanust ) /A
KpacHosipckoro kpas / . C.H. MakoBckas
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