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MUHUCTEPCTBO NPOCBELEHUA POCCUACKOW ®EOEPALINU

PACIMNOPAXEHUE
ot 17 nekabps 2019 r. N P-139

OB YTBEPXXAEHUN METOONYECKUX PEKOMEHOALMA
Mo CO30AHUIO AETCKUX TEXHOIMAPKOB "KBAHTOPUYM" B PAMKAX
PETMOHAIBbHbIX NPOEKTOB, OBECNEYUBAIOLLUX OOCTUXEHUE LIENEWN,
NMOKA3ATENEWN N PE3YNIbTATA ®ELQEPANBLHOIO MPOEKTA "YCNEX
KAXAOro PEBEHKA™ HALUMOHAJIbHOIO NMPOEKTA "OBPA30OBAHUE"

N NPU3HAHUUN YTPATUBLLUAM CUNTY PACMOPAXXEHUE MUHIMPOCBELLEHUA
POCCUU OT 1 MAPTA 2019 I'. N P-27 "Ob YTBEPXXEHUU
METOOMYECKUX PEKOMEHOALIMM NO CO3O0AHUIO U PYHKLIMOHUPOBAHUIO
OETCKUX TEXHOMAPKOB "KBAHTOPUYM"

Bo ucnonHeHne nyHkra 4 lNpaBun npegocTaBneHns n pacnpegeneHus cybeuaouin ms degepansHoro 6rogxerta
Orompketam cybobekToB Poccuiickon ®Pepepaumm Ha codmHaHCMpoBaHME pacxofHbix 06si3aTenbcTB  CyObekToB
Poccuiickon ®Pepepaumm, BO3HMKAKOLWMX NPU peanu3aumy perMoHarnbHbiX NMPOeKToB, obecneyvvBalownx AOCTMKEHNE
uenew, nokasaTenev u pesynbTatoB defeparnbHbiX MPOEKTOB, BXOASAWMX B COCTaB HaLMOHanbHOro npoekTa
"OOpasoBaHue", B paMKax rocygapcTBeHHon nporpammbl Poccunckon Pepepaumm "Pasutne obpasoBaHus”,
npuBegeHHbIx B NMpunoxeHun N 5 k rocygapcteeHHon nporpamme Poccuickon ®egepaummn "Pa3sutue obpasoBaHus”,
yTBepXaeHHon noctaHosneHnem [pasuTtensctBa Poccuiickon depepaumm ot 26 gekabpsa 2017 r. N 1642 (CobpaHue
3akoHogatensctBa Poccunckon ®epepaummn, 2018, N 1, crt. 375; oduumanbHbll MHTEPHET-NOpTan npaBOBOW
nHdopmaumm (www.pravo.gov.ru), 6 gekabpsa 2019 r.:

1. YTBepanTb npunaraemble METOAMYECKME PEKOMEHAALMN MO CO3AaHU0 AETCKUX TexHonapkos "KBaHTopuym" B
pamkax permoHanbHbIX NPOeKToB, obecneyvmBaloWwmnx TexHonapkos "KBaHTopnym" B pamkax perMoHarnbHbIX MPOEKTOB,
obecneunBaoLLMX JOCTUXKEHME LieNer, nokasaTenen u pesynbtata gegepanbHOro npoekta "Ycnex kaxgoro pebeHka"
HauunoHanbHoro npoekTa "Obpa3oBaHue".

2. MNpwusHaTb yTpatuBwmMM cuny pacnopskenve MuHnpocseweHns Poccum ot 1 mapta 2019 r. N P-27 "O6
yTBEPXOEHUN METOANYECKUX PEKOMEHAALMI NO CO30aHMI0 U (PYHKLUMOHMPOBAaHMIO AETCKUX TexHonapkos "KBaHTopuym".

3. Hactosuee pacnopsikeHue BctynaeT B cuny ¢ 1 aHBapsa 2020 roga.
4. KOHTpOrnb 3a UCMOMHEHMEM HAaCTOSALLErO PacnopsKeHNA OCTaBnso 3a cobon.

3amectutens MuHuctpa
M.H.PAKOBA

YTBEpPXKOEHbI

pacnopshkeHneM MyHUCTepCTBa NPOCBELLEHNS
Poccuiickon degepanmm

oT 17 pekabpsa 2019 roga N P-139

METOANYECKUE PEKOMEHOALIUA
No CO30AHUIO AETCKUX TEXHOIMAPKOB "KBAHTOPUYM" B PAMKAX
PETMOHAIBbHbIX NPOEKTOB, OBECNEYUBAIOLLUX OOCTUXEHUE LIENEWN,
NMOKA3ATENEWN N PE3YNIbTATA ®ELQEPANBHOIO MPOEKTA "YCNEX
KAXAOro PEBEHKA™ HALUMOHAJIbHOIO NMPOEKTA "OBPA30OBAHUE"

1. O6Lme nonoxeHus

Hactoawue wmeToanyeckne pekoMeHgauun Mo Cco3gaHuio AeTCKMX TexHonapkoB "KBaHTopuym" B pamkax
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pervoHarnbeHbIX MPOEKTOB, obecneynBaoLLMX JOCTUKEHME LeNewn, nokasaTtenen u pesynbtata gegepanbHoro nopoekra
"Ycnex Kaxgoro pebeHka" HauumoHanbHoro npoekta "O6pasoBaHue" (ganee COOTBETCTBEHHO - METOAMYECcKME
pekoMmeHgaumn, TexHonapk, deaepanbHbIi NPOEKT), pa3paboTaHbl B LiENsSxX obecneyeHns UcrnorHeHnsa deneparnbHoro
npoekta "Ycnex kaxgoro pebeHka" HaumoHanbHOro npoekta "OOpasoBaHue", B TOM 4YMCfe B LENsX YCTaHOBIEHUS
TpeboBaHW K pesynbTatam UCnonb3oBaHusa cybcuamm ns degepansHoro btogxketa 6ogxkeTam cydbbekToB Poccunckom
depepaumm Ha conHaHCMpPOBaHNE pacxodHbIX 00s3aTenbCTB cybbekToB Poccuickon ®eaepaunn, BOSHUKaOLWMX Mpy
peanu3aumMyM pernoHasnbHbIX MPOEKTOB, obecneyMBaloWMX OOCTWXKEHME Uenen, nokasatenen u pesynbraTa
defepanbHOro NpoekTa Mo co3gaHnio TeXHOMapKOoB.

MeTognyeckne pekomeHgauumn HanpasfeHbl Ha obecnevyeHne eauHbIX OpraHM3auUOHHBIX U METOAUYECKUX
YCINOBUWI CO34aHus U PyHKUMOHMPOBaHUs TexHonapkoB B cybbektax Poccuickon ®egepauun, B TOM YnCie B paMkax
comHaHcupoBaHus u3 denepanbHoro OlogkeTa pacxogHbix 00s3aTenbcTB cybbekToB Poccunckon Pepepaumu,
BO3HMKAKOLLMX MpPU peanu3aumm permoHarnbHbIX MPOEKTOB, obecrneyvmBalomMX AOCTMXKEHWE Lenewn, nokasatenen u
pesynbTata degepanbHOro NpoekTa no co3aaHuio TexHOMapKoB.

TpeboBaHus, NpuBeAEHHbIE B HACTOSLLMX METOOAUYECKMX peKoMeHAauusix, sIBNSATCAS MUHMManbHbIMU. OpraHbl
MCNonHMTENBHOW Bnactu cybbekToB Poccuiickon Pepepaummn (opraHbl MECTHOTO CaMoOynpaBrieHusl) Npyu peanvsauum
MEPONPUATUIA NO CO30aHNI0 M DYHKLMOHMPOBaHUIO TexHOMapKoB BnpaBe obecneyvmBaTtb TpeboBaHWs, NpeBbiaoWwmne
YCTaHOBJIEHHbIE HACTOALWMMMN METOANYECKUMUN PEKOMEHAALNSMN.

Llenbto cosgaHusi TexHONapkoB sIBNSETCA co3daHue cpefpbl, obecrneunBaioLler ycnosust ansa hopMmpoBaHns y
obyyarloLmnxcs HOBOro TUNa MbILUMEHNS, NPUBUTUS UM LIEHHOCTU CamopasBUTUS Ha NPOTSIKEHUN BCEW KU3HW, OCBOEHMS]
WHCTPYMEHTOB MPOEKTHOW AesATenbHoCcTU, meTakomneTeHumn (Soft Skills) n npoduneHbix komneteHumn (Hard Skills) 3a
cyeT co3gaHna obpasoBaTenbHOW MHMPaACTPYKTYpbl, akTyanbHOro coaepaHns obpasoBaTernbHbIX Mporpamm,
NpUBMeYeHns BbICOKOKBANM@ULIMPOBAHHbIX KaapoB, B TOM YMCre NPeaCcTaBUTENEN peanbHOro CEKTopa SKOHOMUKW.

OpraH13aunoHHO-TEXHNYECKOE, METOOUYECKOE U WH(OPMaLMOHHOE COMPOBOXAEHME CO30aHWUS B CyObekTax
Poccuinckon ®depepauum TexHonapkoB ocyllecTBnsieT denepanbHOe rocygapCTBEHHOE aBTOHOMHOE y4ypexaeHue
"®oHg HOBbIX opM pasBuTUA obpas3oBaHUs", ABMSKLWEECH 4YacTblo MPOEKTHOrOo odmca HauMOHaNbHOro MpoekTa
"ObpasoBaHue" (aanee - PegepanbHbi oneparTop).

2. NMopsipgok cosaaHma TexHonapka

Bbicluemy  MCNOMHWTENBHOMY OpraHy rocydapCcTBeHHOW Bnactu cybbekta Poccunckon Pepepaumm
pekoMeHAyeTCa n3gatb PacnopsANTENbHbI aKT, YTBEPXKOAOLLMIA:

perMoHanbHOro KoopauHaTopa, nof KOTOpPbIM  MOHMMAETCsl  YNOMHOMOYEHHbIA  UCMOMHUTENbHBLIA  OpraH
rocygapCcTBeHHOM Briactu cybbekta Poccuickon ®egepauum unu pernoHanbHbIi BEAOMCTBEHHbIA NPOEKTHBIA OuC,
obecneunBalLWmMin co3gaHne M YHKUMOHMPOBaHNE TexHonapkoB, BkIOYas (DUHAHCMPOBAHWE YCMyr peanusauuu
OOMNONHUTENbHbIX  00LeobpasoBaTenbHbIX NporpamMm, a Takke ocywecTBneHne oblien MeXBeaoMCTBEHHOM
KoopAuHaummn gesatensHocTn TexHonapkoB Ha TeppuTtopumn cybbekTa Poccuiickon degepaunm;

KOMMMeEKC Mep (OOPOXHY KapTy) No co3gaHuio U yHKUUMOHMpoBaHUio TexHonapka cornacHo MNpunoxenuto N 1 k
HaCTOALLMM METOOUYECKNM PEKOMEHAALUNAM;

KOHUEeNuMIo co3gaHns n yHKLMOHMPOBaHUA TexHonapka (fanee - KoHuenums).

Komnnekcom Mep npusHaeTcss MraH MEeponpuSaTU Ha O4YepedHoW rod W OBYXNETHUMM NNaHOBbIA Nepuog,
npegycMmaTpmBatoLLnini MEPONPUATUS NO CO34aHUI0 U PYHKUMOHMPOBaHMIO TexHonapka, BKOYaoLWmii B TOM YnUCHeE:

MepOnpUATUSA, HaNpaBneHHble Ha co3daHne U OTKPbITME TexHonapkKa;
MepOonpusTUS, HanpaBreHHble Ha obecrnevyeHne hyHKLMOHNPOBaHNUS TexHonapka;

MeponpuAaTnA, HanpaerieHHble Ha NpuBIieYeHNEe NHTEeNNEeKTyalnbHbIX NapTHEePOB, NPOMbILLIIEHHbIX I'Ipe,El,I'IpI/IFlTI/IIZ 7
OpFaHI/I3aLI,VIIZ pearnbHOro CeKTopa 3KOHOMUKW;

MEpPONpUSTUS MO E€XErogHOMY HeNnpepbiBHOMY MOBbILWEHUIO MNPOodEeCcCnoHanbHOro Mactepctea pabOTHMKOB
TexHonapka;
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MepONpUSATUS MO NMLIEH3MPOBaHMI0 0bpasoBaTernbHOM AesaTenbHOCT TexHonapkKa;

mMeponpunaTna no pa3pa60TKe N yTBEpPXOEeHUK  OONOJTHUTENbHbIX O6LLLeO6pa3OBaTeJ'IbeIX nporpamm,
OPUEHTUPOBAHHbIX Ha pelleHne pealribHbIX TEXHOJTIOTMYECKNX 3aau,

MepOonpUsTUSl, HanpaereHHble Ha yYyacTue obyyatowmxcs TexHonapka B:

MeXOyHapoOHOM KOHKypce [EeTCKUX WHXeHepHblX KkoMaHa "KBaHTopuaga' W Opyrux  MeponpuaTusix,
opraHusyemblx ®egepasnbHbiM  ONepaTtopoM. YuyacTue B OTOOPOYHBLIX 3Tanax MeponpusTWi, MPOBOAUMBIX
denepanbHbIM onepaTopoMm, ABMAeTcA 06sA3aTenbHbIM AnA 06y4darolmxcsa TexHonapka;

OfHOM K Gonee meponpusTUSX u3 [lepeyHs onMMNUaZ W WHbIX MHTENMeKTyanbHbIX W (MNKM) TBOPYECKUX
KOHKYPCOB, MepOMNpUATUA, HanpaBfieHHbIX Ha pasBUTUE WHTENEKTyamnbHbIX W  TBOPYECKMX CMOCOOHOCTEWN,
CMOCOBHOCTEN K 3aHATUSIM (PU3NYECKOMW KyNbTYpOW M CMOPTOM, MHTEpeca K Hay4YHOW (HayYHO-MccrenoBaTenbCKowm),
NHXXEHEPHO-TEXHNYECKON, M300peTaTenbCKOM, TBOPYECKOW, (PU3KYIbTYPHO-CMIOPTMBHOW OEATENbHOCTU, a Takke Ha
npornaraHgy Hay4HblX 3HaHUA, TBOPYECKUX N CMOPTUBHBLIX JOCTMXKEHUN, yTBEPXAaeMblX MUHNUCTEPCTBOM MpOCBeLLEHUS
Poccuiickon ®eaepaunn.

B kOHLENLMIO BXOAAT OCHOBHbIE XapaKTepUCTUKK TexHonapka, B TOM YUCHIE:
opraHu3aLunoHHO-NpaBoBas MOAenb TexHoMapKa;

onpedeneHne He MeHee LWecTn obpasoBaTenbHbIX HanpaBneHun (KBaHTYMOB) TexHonapka, BKIHo4as
0bs3aTenbHbIN KBAHTYM "XanTek";

MecTopacnonoxeHue TexHonapka (agpec, nnowanbs nomeweHun (He meHee 1000 kB. M), TpaHcnopTHas
OOCTYMHOCTb ANsi HAceneHus), NPOEKT 30HMPOBaHUS;

nepevyeHb nokasatenen geaTenbHOCTM TexHonapka B cooTBeTcTBUM C [MpunoxeHvem N 2 K HacToAWMM
MeTOANYECKMM PEeKOMeHaaLmMsaMm, B TOM Yncne:

OXBaT AONOMHUTENBHbLIMK 00 eobpa3oBaTenbHbIMM Nporpammamu, peanuadyemosiMmi TexHonapkom, He meHee 800
[eTen B rof 3a CYeT CpPeAcTB KOHCONMMAMpPOBaHHOro Gromaketa cybbekrta Poccuiickon depepauumn, B TOM 4YnChe He
MeHee 300 obyyatrowmxcst Ha NpoTshkeHUn yyebHoro roaa,

BoBne4veHne He meHee 4000 geTen B eATENbHOCTb CETU TEXHONAPKOB €XerogHo;
nepeyeHb NapTHepPOB TexHonapka, BKNYast MHTENNEKTyanbHbIX, TEXHOMOMMYECKUX, MHAYCTPUAnbHbIX U UHbIX;

pacuyeT 3aTpaT KoHconMaupoBaHHoro GrogkeTa cybbekta Poccuiickoit defepauum Ha peanusauuio KoMmnrekca
Mep Ha TeKyLLMI rof 1 NnaHoBbIi nepuop (C pa3GuBKoii No rogam);

MHble NapamMeTpbl B COOTBETCTBUN C MNONTOXKEHNAMUN HACTOALLUMNX METOONYECKNX peKOMeH,D,aLLMVI.

Jonyckaetca cosgaHve TexHomapka Kak OTAenbHOro topuauMyeckoro nvua (B ToM uynucre B dpopme
roCy4apCTBEHHOTO (MYHMUMNANBHOIO) YYPEXOAEHUS WM WHOW HEeKOMMEepPYeCKOM opraHusaumu), Tak U co3gaHue
opraHvsauuer,  ocyllecTBnswowen  obpasosaTenbHyld  AeATenbHOCTb,  COOTBETCTBYHOLLENO  CTPYKTYpHOro
noapasgeneHus.

Mpn OOCTMXKEHUM MUMHUManNbHbLIX MokasaTene cosgaHus U PYHKLUMOHMPOBaHUS AesTenbHocTM TexHonapka,
npuBegeHHbix B lMpunoxeHun N 2 K HacTOSILLMM METOAMYECKMM PEKOMEHAALUMAM, opraHu3auusi, ocyLLecTBRsoLas
obpasoBaTenbHy0 OeATeNbHOCTb, MMEeEeT BO3MOXHOCTb OCYLLECTBMATL AOMNOMHUTENLHLIN Npuem obyyatowmxcsi, B TOM
yncrne 3a cyet cpenctB Giompketa cybbekta Poccuiickon dPepepaumu, MeCTHbIX OOXKETOB M BHEGHOOKETHBLIX
NCTOYHWMKOB.

B cnyuyae, ecnu cospgaHvne petckoro TexHonapka OCyLlecTBnsieTcs 3a cyeT cybevamm mns depepanbHOro
BroaxeTa, He pekoMeHayeTcsa nocnegylollee npegocrasneHne MexbmKeTHbIX TpPaHCEPTOB 13 BIOAXETOB CyObEKTOB
Poccuiickon ®egepaunm MecTHbIM BlogxeTam Ha peanusauuio MeponpuaTuiA No co3gaHuio TexHonapka.
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3. OpraHusauus obpasoBatenbHoro npouecca TexHonapka

O6pasoBarternbHas OeAaTeNbHOCTb B AETCKOM TexHonapke "KBaHTOpuyM" OCYLLECTBMSIETCS MO AOMNOSHUTENbHBIM
obLepa3BMBaOLLMM NPOrpaMmam eCTeCTBEHHOHAYYHOW N TEXHUYECKOW HanpaBrieHHOCTEN B COOTBETCTBUM C €XerogHo
yTBepxgaemMbim ®edeparnbHbIM OnepaTopom nepevyHem NpodurbHbIX HanpaBneHun (KBaHTYMOB):

aBTOKBAHTYM;

adpOKBaHTYM;

OUOKBaHTYM;

reokBaHTyMm;

KOCMOKBaHTYM;

MapWKBaHTYM;

HaHOKBaHTYM;

NPOMAN3aNHKBAHTYM;

NPOMPOBOKBaAHTYM;

ONTUKBAHTYM;

XanTek;

SHEPIKUKBAHTYM;

Data-kBaHTyM;

IT-kBaHTYM (MHPOPMaLMOHHBIE TEXHOMOTNN);

VR/AR-KBaHTyM.

lMepeyeHb 0O6s3aTeNbHbIX HaMpaBfeHWW, COMNYTCTBYKOLMUX OCHOBHOWM oOOpasoBaTenbHON LeATeNbHOCTU
TexHonapka:

HanpasneHue "MaTtemaTtuka";

HanpaeneHue "KeaHTowaxmaTbl";

HanpasneHue "TexHMYecknin aHrmMncKkun®,

MepeyeHb JONOMHUTENBHBLIX HaNpaBneHUN, COMYTCTBYIOLLMX OCHOBHOWM 0Opa3oBaTenbHON AeATENbHOCTY:
"MegnakBaHTyMm";

"dnHaHcoBadA rpamMoTHOCTb, NPeanpMHUMaTENbLCTBO",

"3popoBbecbepexeHne”;

"KubeprurneHa";

"OMoLMOHanNbHbIA NHTENNEeKT".

PervoHanbHbI KOOPAMHATOP OMNpedensieT nepeveHb OOpasoBaTenbHbIX NporpaMM Mcxods u3 TpeboBaHus

peanusaumm He MeHee LecTU NpodurbHbIX HanpaBneHwn (KBaHTYMOB), BKMYasa HanpasneHuve "XanTek", u Bcex
o6si3aTenbHbIX HanpaBeHNA.
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TexHonapkom obecneuvBaeTcs yTBepXAeHue obpasoBaTeflbHbIX MPOrpamm B COOTBETCTBUM C BblOpaHHbIMMU
HanpaBfeHnsaMM Ha OCHOBe npepocTaBnseMbix ®eaeparbHbiM ONepaTopoM MeToauYeckux matepuasnos ("TynkuToB")
Mo KaXkaoMy HanpasreHUIo.

MepeyHn HanpaBrieHWn OOMNOMHUTENbHBIX 00LEepasBMBalOLLMX NPOrpaMM eCTECTBEHHOHAY4YHOM U TEeXHUYECKOWN
HanpaBieHHOCTeN ABMSATCA OTKPLITLIMM U MOFYT U3MEHSITLCS U (Mnn) AononHATbes GeaeparnbHbIM ONepaTopoM.

OCHOBHbIM (*)OpMaTOM o6pasoBaTeanoro npouecca 4ABNAETCA MNPOEeKTHaA [OeATENIbHOCTb. PeKomeH,u,yech
peanu3auna MeXKBaHTYMHbIX Kencos 1 NPOEKTOB BHYTPU PA3HOBO3PACTHbIX rpynnmn.

O6pasoBaTtenbHas nporpaMma Mo KakAoMy HamnpaBreHuo COCTOUT U3 BBOAHOMO, YrnybneHHOro v npoekTHOro
mMoayrnen. PekomeHgoBaHHas AnMTENbHOCTb BBOAHOMO M yrnybneHHoOro moaynen - 72 yaca kaxabln. B cnyyae, ecnu
NPOOOMKNTENBHOCTb YrIy6GneHHOro MoAyns npeBblllaeT ykazaHHOe 3HadeHne, Heobxooumo pasfensaTb ero Ha
NoAMOAYNN MNPOAOIDKUTENBHOCTLIO 72 4aca kKaxabli. [1poaormKMTENbHOCTb MNPOEKTHOro MOAYNsi Onpeaensietcs
cneundurKon peanMayemMoro NpoekTa 1 JOIMKHa COCTaBNATb He MeHee 36 Yacos.

Obyvatowmecs MoryT ocBavBaThb YriyOneHHbIN U NPOEKTHbIV MOAYNN TOMbKO B Criydae 3aBepLlueHns obyyeHus Ha
BBOAHOM Mogayne (no niobomy kBaHTymy). KonnuectBo obyvarolimxcst Ha yrnyGneHHOM U NPOeKTHOM MOAYNAX LOJMKHO
COCTaBMNsATb He MeHee 25 NpoLEeHTOB OT 00LLero KonnyecTea obyyatoLmxcst B TexHonapke.

O6yyeHre Ha KaxgoM mMoayne OOSMKHO 3akaH4MBaTbCA 0bA3aTenbHOW npeseHTaumen pesynbTaToB (MPOeKTOoB)
obyuvarowmxca. NHdopmauua o6 yKasaHHbIX NPOeKTax [OMKHa pasMellaTbCa Ha camTax AEeTCKMX TEeXHOMapKoB
"KBaHTOpMyM" B MHOPMALNOHHO-TENEKOMMYHUKALUMOHHOW ceTn WHTEepHET M B couManbHbIX CETAX C Yy4eToM
cobntogenns TpebosaHun PegepanbHoro 3akoHa ot 27 utons 2006 r. N 152-d3 "O nepcoHanbHbIX AaHHbIX".

4. TpeboBaHMA K UMyLLLeCTBEHHOMY KoMnnekcy TexHonapka

MmyLiecTBeHHbIN KOMMneKke TexHonapka MOXET HaxoAuTbCH B rocygapCTBEHHON, MYHULMMANbHON UM YacTHOM
cobCcTBEHHOCTU.

TexHomapk AOMKEH pacnonaratbCa Ha nnowaanm He meHee 1000 kB. M M3 pacyeTa: nnowagb OAHOro
obpasoBaTenbHOro HanpaeneHus (kBaHTyma) - 60 - 80 kB. M, nnowagb Ans peanusaumm o06pasoBaTenbHOro
HanpaeneHusa "Xantek" - He meHee 100 KB. M, UHble (PYHKUMOHAmNbHbIE 30HbI (PECEenLUH, NIEKTOPUIA, NPOEKTHas 30Ha,
30Ha KONNeKTUBHOM paboThbl) - He meHee 100 kB. M.

O6sa3aTenbHbIMY PYHKUMOHANBHBIMM 30HaMU SBMASKOTCS:

noMelleHve Anst  peanu3aumMm  obpasoBaTenbHOro  HanpaeneHwus "Xanwtek" - cneuvanuavpoBaHHbIN
y4eOHO-NPON3BOACTBEHHBIN Liex 0bLLEero nonb3oBaHUs, MCNONb3yeMbli 00yYaoLMMNCSA BCEX KBAHTYMOB TexHoMnapka;

noMeLleHns Ana peanusauumn He MeHee NATU obpa3oBaTenbHbIX HaNpaBneHu (KBaHTyMOB), onpeaeneHHbIX Ans
TexHonapka;

LIaxmaTHas roctTuHas (4onyckaeTcsl B COCTaBe NPOEKTHOM 30HbI/30Hbl KOMMEKTUBHOM paboThbl);
NpoeKTHasa 30Ha U/uUNKn 30Ha KONNEKTUBHON paboThbl;

NeKTopun;

npenogasaTtenbckas;

BXOAHas rpynna (pecenLun).

CoBmeLlleHne OyHKUMOHANbHbIX 30H HE A0MNyCKaeTcs (3a UCKOYEHNEM LaXMaTHOW rOCTUHON).
PekomeHayeMbIMn OYHKUMOHAMNbHLIMW 30HaMW ABASIOTCA:

nnowaae Ans peanu3aumm obpasoBaTensHOro HanpasnexHus "MeguakesaHTym";
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PacrnopsbkeHue MuHnpocBelleHns Poccumn ot 17.12.2019 N P-139
"O6 yTBEpPXXAEHUN METOANYECKUX PEKOMEHAALIMI MO CO3AaHNI0
[ETCKUX T...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 26.02.2020

MHTEepaKTUBHas Hay4YHO-NO3HaBaTesbHaAs 30Ha (MIHTEPAKTMBHLIN My3€el Hayku);
WHblE 30HbI B COOTBETCTBUM CO crneuundukor aeaTensHocT TexHonapka.

Bce nomelleHns (pyHKUMOHaNbHbIE 30HbI) AOSMKHBI pacnonaraTbCa B nNpegenax eavHon nnowagn TexHonapka.
He ponyckaeTtcsa pasmelleHne (pyHKUMOHaNbHbIX 30H Ha Mowaaax B Apyrux 3gaHnsax.

MomelleHne TexHonapka [OOMKHO COOTBETCTBOBAaTb CaHWTAPHO-3aNUAEMUONOrndyecknm TpeboBaHuaM K
YCTPOWCTBY, COLEPXaHMI0 W OpraHv3aumm pexuma paboTbl OOpasoBaTenbHbIX OpraHuM3auui OOMOSTHUTENbLHOro
obpasoBaHus peten (CanllvH 2.4.4.3172-14, yTBEpXKAEHHbIe MOCTAHOBNEHNEM [TaBHOrO rocyaapCTBEHHOrO
caHuTapHoro Bpaya Poccuickon ®egepaumm ot 4 nions 2014 r. N 41, Ceogy NMpasun CHWI 35-01-2001 "[oCTynHOCTb
34aHUI N COOPYXEHUIN ANa ManoMobunbeHbIxX rpynn HaceneHma" (CI 59.13330.2016) u Ceoay MNpasun 138.13330.2012
"O6LleCTBEHHbIE  34aHUS U COOPYXXEHMS, [AOCTYyMHble ManomMobunbHblM  rpynnaMm  HaceneHus. [paBuna
NPOEKTMPOBaHMUS") M  WHbLIM HOPMaTMBHLIM MNPABOBLIM akTaM, OnpedensiiowmMm TpeboBaHUA K opraHuMsauum
OOMONHUTENBHOro obpa3oBaHnst AeTen, B TOM Yuche B 4YacTu hopMUpOBaHMSA cneumarnbHbIX YCAOBUA AN NOAyYeHns
JononHUTenbHoro obpasoBaHus 0byyaLWUMUCS C OFPaHUYEHHBIMU BO3MOXXHOCTSIMU 300POBbSs, A€TbMU-MHBaNMaaMm 1
WHBanMaamu.

3oHMpoBaHWe 1 AN3aiiH-NPOEKTMPOBaHME NoMeLLeHNn B TeXHoMNapKe OCYLLECTBNAETCA C y4eTOM PyKOBOACTBA NO
GpeHavpoBaHuio TexHonapkoB, yTBepkaaemoro degeparnbHbiM onepaTtopoMm. OusaiH-npoekT TexHonapka MnoanexuT
cornacoBaHuto ¢ PefepansHbIM ONepaTopoM.

O6GszaTenbHbIM ABNSIETCA pasMeLLeHne norotuna TexHonapka Ha dacafje 34aHusi, B 30HE BXOOHOW Tpymnnbl
("pecenwH"), B NOMELLEHMSAX, TAe OCyLLecTBNsieTca oOpa3oBaTernbHas AesATEeNbHOCTb, U NHBLIX (PYHKLNOHAIbHBLIX 30HAX.

PekomeHayeTcs OCyLeCTBNSATbL 30HUPOBAHME MOMELLEHUA COrMacHO COBPEMEHHbIM W akTyarnbHbIM CTaHAapTam
30HNPOBaHMSA OPUCHBIX N OBLLECTBEHHbIX NPOCTPaHCTB (OTKPbITblE NPOCTPaHCTBa, dHeprocbeperaroLme TEXHONOMM,
MCnonb3oBaHWe BO3MOXHOCTEN ANS HanucaHus Ha CTeHax u apyrue).

5. Tpe6oBaHMA K KOMNIIEKTOBaHUIO HAabopa cpeAcTB obyyeHus
M BOCNUTaHWA ANA ocHaweHusa TexHonapka

MepeyeHb, MUHMMANbHO HeobxoAuMble MYHKUMOHAMNbHLIE W TexHUYeckne TpeGoBaHUA W  MUHMMAnbHOE
KONnn4yecTBo 0GOpyOoOBaHUA U cpedcTB OGyyeHus AnsA ocHalleHus TexHonapka (danee - MHAPAaCTPYKTYPHbIA NACT)
onpeaensoTcsa permoHanbHbIM KoopaANHATOPOM Ha OCHOBE MPUMEPHOro NepeYHsi CpeacTB 0ByYeHust U BOCTIUTaHWSA AN
co3faHus TexHonapka, npueegeHHoro B MpunoxeHun N 4 K HacToAWMUM METOAMYECKMM peKoMeHAauuaM, a Takke
NMPUMEPHOro TUMOBOIO MHAPPACTPYKTYPHOIO NMCTa, onpeaensemMoro deaeparbHbIM ONePaTopoM.

PervioHanbHbIli  KoopauHaTop obecrneynMBaeT cornacoBaHuMe WHQPACTPYKTypHoro nucta ¢ ®degepanbHbiM
ornepaTopoMm.

lMpn npoBegeHWn 3akynok ToBapoB (cpeAcTB obOyveHMs U BoOCMWUTaHWS, B TOM 4ucne obopydosaHus w3
WH(PACTPYKTYPHOro nucTa) AN ocHaweHus TexHonapka HeoBXxOAMMO PYKOBOACTBOBATbCS aKTyarbHbIMW HOpMamu
3akoHoaaTenscTBa Poccuiickon depnepalmm, B TOM ymcne:

O npefocTaBneHnn npuopuTeTa TOBapaM POCCUMCKOrO MPOMCXOXAEHWA B COOTBETCTBMM C OyHKTOM 2.1
noctaHoBneHus lNpasuTtensctBa Poccuiickon ®egepaummn ot 16 ceHTabpsa 2016 r. N 925 "O npuopuTtete TOBapoB
POCCUNCKOro MPOUCXOXKOEHUS, paboT, ycnyr, BbINOMHAEMbIX, OKa3blBAa€MbIX POCCUNCKMMW fLEaMMK, MO OTHOLUEHMIO K
TOBapaM, NPOUCXOASILLMM M3 WHOCTPAHHOrO rocygapcrea, paboTtam, ycnyram, BbINOMHAEMbIM, OKa3blBaeMbIM
WHOCTPaHHbIMK Niuammn";

00 orpaHu4eHuax Ha OOMNyCK paguoarieKTPOHHOW MPOAYKUMU, MPOMCXOASALLEN U3 MHOCTPaHHbIX rocyaapcTs, Ans
Luenen OocCyLlecTBNEHNss 3akynok Ans obecnevyeHus rocyaapCTBEHHbIX WM MyHUUMNAMNbHbBIX HYXA, YCTaHOBMEHHbIE
noctaHoeneHveM [NpasutensctBa Poccuiickon depepaumm ot 10 mona 2019 r. N 878 "O mepax CTMMynuMpoBaHus
Npon3BoACTBa PaAMO3NEKTPOHHON NpoayKuun Ha Tepputopumn Poccunckon depnepaumm nNpy OCYLLECTBEHUN 3aKymnok
TOBapoB, paboT, ycnyr gns obecneyeHusi rocygapCTBEHHbIX M MYHMUUNAmNbHbBIX HYXO, O BHECEHUN W3MEHEHWA B
noctaHoBneHue lNpaBuTtenbctBa Poccuiickon ®eaepaumm ot 16 ceHTabpsa 2016 r. N 925 n npusHaHun yTpaTUBLLUMM
cuny HekoTopbix akToB lMpaeuTtensctea Poccuickon degepaumn’;

www.consultant.ru CrpaHvua 6 13 142
HafeXXHaa npaBoBas noaAepXXkKa


consultantplus://offline/ref=3704B7E0D18E8B887E16068B3A00525DBC3B28707785D79F5545304956C579EC0887D79A982ADB331E362984953E7DF32B8F33E418428AF0J7fBF
consultantplus://offline/ref=3704B7E0D18E8B887E16068B3A00525DBC3B28707785D79F5545304956C579EC0887D79A982ADB331E362984953E7DF32B8F33E418428AF0J7fBF
consultantplus://offline/ref=3704B7E0D18E8B887E16199E3F00525DBC3C247C23DA88C408123943019036ED46C1DC859828C5301C3FJ7fDF
consultantplus://offline/ref=3704B7E0D18E8B887E16199E3F00525DBC3C247C23DA88C408123943019036ED46C1DC859828C5301C3FJ7fDF
consultantplus://offline/ref=3704B7E0D18E8B887E16199E3F00525DBF3D27747C8D8A955D1C3C4B51CA26E90F96D7999E34DB30023F7DD7JDf1F
consultantplus://offline/ref=3704B7E0D18E8B887E16199E3F00525DBF3D27747C8D8A955D1C3C4B51CA26E90F96D7999E34DB30023F7DD7JDf1F
consultantplus://offline/ref=3704B7E0D18E8B887E16199E3F00525DBC342473738D8A955D1C3C4B51CA26E90F96D7999E34DB30023F7DD7JDf1F
consultantplus://offline/ref=3704B7E0D18E8B887E16199E3F00525DBC342473738D8A955D1C3C4B51CA26E90F96D7999E34DB30023F7DD7JDf1F
consultantplus://offline/ref=3704B7E0D18E8B887E16068B3A00525DBE3F29737681D79F5545304956C579EC0887D79A937E8A7649307FD3CF6B72EF2F9131JEf6F
consultantplus://offline/ref=3704B7E0D18E8B887E16068B3A00525DBE3F29737681D79F5545304956C579EC0887D79A937E8A7649307FD3CF6B72EF2F9131JEf6F
consultantplus://offline/ref=3704B7E0D18E8B887E16068B3A00525DBE3921737C86D79F5545304956C579EC1A878F969A2CC5321E237FD5D3J6fBF
consultantplus://offline/ref=3704B7E0D18E8B887E16068B3A00525DBE3921737C86D79F5545304956C579EC1A878F969A2CC5321E237FD5D3J6fBF
http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru

PacrnopsbkeHue MuHnpocBelleHns Poccumn ot 17.12.2019 N P-139
"O6 yTBEpPXXAEHUN METOANYECKUX PEKOMEHAALIMI MO CO3AaHNI0
[ETCKUX T...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 26.02.2020

O MPVYIMEHEHNM HaLMOHANBHOIO PeXuma Npu OCYLLECTBIIEHNM 3aKyMOK, yCTaHOBMNEHHble PefepanbHbiM 3aKOHOM
ot 5 anpenst 2013 r. N 44-®3 "O koHTpakTHOM cucTeMe B cdepe 3akynok ToBapoB, paboT, ycnyr ans obecneyeHuns
rocygapCTBEHHbIX U MyHUUMNANbHbIX HYXA";

06 y4yeTe TpebOBaHWA aAHTMMOHOMONILHOMO 3aKoHO4ATENbCTBA B 4YacTu obecrnevyeHuss MoBbILEHMWS
3(pPEKTUBHOCTH, UCKITKOYEHNST OFPaHUYEHWUs] Kpyra MOCTaBLUMKOB W MOCTaBnsemMoro obopydoBaHWs, MOBbILEHUS
pe3ynbTaTUBHOCTU OCYLLECTBMEHMST 3aKyrnok, obecrneveHus npo3payvyHOCTM, MPeAOTBPALLEHMS KOPPYNUUU U OpYyrux
3J'IOyI'IOTp€6]'IeHVII7I, B TOM 4Hucne nrnaHnpoBaHue Ha4vallbHbIX (MaKCVIMaJ'IbeIX) LUeH ncxoaa n3 pbiHOYHbIX LleH TOBapoB B
cooTBeTCTBYlOLEM cyObekTe Poccuiickon ®eaepaunn.

6. TpeboBaHMA Kk KagpoBOMy cocTaBy TexHonapka

lMpuMepHbIN nepeyveHb KaTeropuin U [OMMKHOCTEW ANA POPMMPOBAHUA LUTATHOIO pacnucaHusa TexHonapka
npusegeH B [Mpunoxenun N 3. HaumeHoBaHMe [JOSMKHOCTENM MOXET ObiTb WM3MEHEHO cornacHo HomeHknaType
OOMKHOCTEN.

Meparorndyeckas [pOeATenbHOCTb MO peanu3auMu  OOMONHUTENbHbIX  06LleobpasoBaTenbHbIX  NporpaMm
OCYLLECTBMAETCA NUUAMK, UMELUMK cpedHee npodpeccuroHanbHoe Unu Bbiclliee oGpasoBaHue (B TOM 4ucre Mo
HanpaBMeHVaM, COOTBETCTBYIOLUMM  HanpaBfeHusM  OOMONMHUTENbHbIX  06GLeoGpasoBaTenbHbIX  NPOrpamm,
peanuayemMblx TexHONapkoM) 1 OTBEYaloLWMMM KBannMUKaLNOHHLIM TpeboBaHNAM, YKkasaHHbIM B KBannguUKaLNOHHbIX
crnpaBoYHMKaXx, 1 (Unu) NpodeccroHarnbHbLIM CTaHaapTaMm.

TeXHoname BrnpaBse npueriekate K peanun3auun OOonOJIHUTENbHbIX 06u.|,eo6pasosaTeanb|x nporpaMmm nuu,
nosy4aoLmx BbiCLlee MK cpedHee npodeccuoHanbHoe obpasoBaHWe B paMKkax YKPYMHEHHbIX Fpynn HanpaBreHui
NnoAroToBKW BbiCLLEro obpa3oBaHus 1 cneumanbHOCTEN cpeaHero npodgeccrmoHanbHoro obpasosaHus "ObpasoBaHue U
negarormyeckme Hayku", B Cnyvyae pekoMeHOauuMu aTTecTauMoHHOW KomMuccum u  cobniogeHuss TpeboBaHui,
npeayCcMOTPEHHbIX KBaNMMUKALMOHHBIMM CNIpaBOYHUKaMKN <1>.

<1> [yskT 15 lNopsagka opraHv3aumy 1M OCyLLECTBIEHNST 0Opa3oBaTeNbHON AEATENBHOCTU MO AOMNOMHUTENBHBIM
obweobpasoBaTenbHbIM NporpaMmmam, YTBEpXXOeHHOro npukasoM MwuHnpocBewennsa Poccun ot 9 Hosiopa 2018 r. N
196.

[lormkHOCTU, BBEAEHHbIE B LUTAaTHOE pacnuncaHue, kak no KaTeropmsiM AOIMKHOCTEN, TaK U MO KONMMYECTBY LUTATHbIX
eQuHUL, O0MKHbI obecnednBaTh peanusauuio Lenen n 3agad TexHonapka.

PacyeTt wTata negarormyeckoro nepcoHana nNpou3BOAMTCS B COOTBETCTBUM C KONMMYECTBOM obGpasoBaTefbHbIX
nporpaMmm TexHonapka U KONMYECTBOM rpyrnn oby4valoLmMxca No KaKAOMY HarnpaBneHuio M3 pacyeTa He MeHee OBYyX
WTaTHLIX eQuHUL, Ha Kaxxgoe obpasoBaTenbHOe HarnpaBreHue (KBaHTyM) (Bkntovasi oOpasoBaTernbHOe HanpaBreHue
"Xawitek"). MNpn atom obsizaTenbHbIM yCrnoBMeM npu OPMUPOBaHUM LUTaTa COTPYAHUKOB TexHonapka siBnseTcs
Hanuumne no Kaxgomy obpasoBaTenbHOMY HanpaBfeHWIo (KBAHTYMy) HE MEHee OJHOro neJarorm4yeckoro paboTHuKa Ha
YCINOBMSAX MOMHOWN 3aHATOCTH.

Wrart aAMUHNCTPATUBHO-YMNMPaBIIE€HYECKOr O, y‘-le6HO-BCI'IOMOFaTeJ'IbHOFO n OGCJ'Iy)KI/IBﬁIOLLLeFO nepcoHana OoimKeH
cocTaBnsitb He Gonee 25% OT wTaTta negarorM4yeckoro nepcoHana o6pa3OBaTean0171 opraHmsauunun; BbINOJIHEHNE
OoTAENIbHbIX d)yHKLI,VIVI N pa3oBbIX pa60T MOXET OCYLeCTBIIATLCA Hpunand4eCckKuMn wu d)VI3VI‘-IeCKVIMVI muamu,
npmueriekaeMmbiM1 NO 4OroBopy B COOTBETCTBUUN C ,ElGVICTByIOLU,VIM 3aKoHOOaTesNIbCTBOM.

7. Tpeb6oBaHuA k hmHaHCOBOMY obecneuyeHuto TexHonapka

duHaHcoBoe obecneyeHne YHKUMOHUPOBaHUSI TexHonapka BKMYaeT 3aTpaTbl B COOTBETCTBUMM ¢ QOLMMu
TpeboBaHUAMY K ONpeaeneHnio HOPMaTMBHbIX 3aTpaT Ha OKkasaHue rocyapCTBEHHbIX (MyHULMNanbHbIX) yenyr B cdpepe
[AOLLKONBbHOro, HavanbHoOro obLllero, OCHOBHOrO obulero, cpegHero obulero, cpegHero npodeccMoHanbHOro
obpasoBaHusi, [OOMOMHMTENbHOrO oOpasoBaHUs [JdeTel W B3pOCMbIX, AOMOMHUTENBHOTO  MPOCECCUOHANBHOrOo
obpasoBaHMa AN nvL, UMEOLWMX UNKn Nony4aroLlmx cpegHee npodeccrnoHansHoe obpasoBaHue, NpodeccnoHanbHOro
obyyeHus, npuMeHsiembiMu Mpu pacdeTe obbema cybcmaum Ha duHaHcoBoe obecneyeHne BbINOMHEHUS
rocy4apCTBEHHOrO (MyHULMMNANbLHOMO) 3a4aHusi Ha oka3aHwe rocy4apCTBEHHbIX (MyHULMNAMNbHBIX) YCNyr (BbIMONIHEHUE
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 26.02.2020

paboT) rocygapCTBEHHBIM (MyHULMNANBHBIM) yYpeXaeHneM, yTBEPXKAEHHbIMU Npuka3om MuHnpocseleHns Poccun ot
20 Hos6ps 2018 r. N 235 u BKMOYaOLWMMKN B TOM YUCTIE:

onnaty Tpyaa paboTHMkOB TexHonapka ¢ yyeTom obecneyeHus ypoBHSA cpefHen 3apaboTHOWM nnaTbl HE HUXe
YPOBHS, COOTBETCTBYHOLLErO cpeaHeln 3apaboTHON nNnaTe B COOTBETCTBYHLEM cyObekTe Poccuiickon ®epepauun, Ha
TEPPUTOPUN KOTOPOTO PaCrofoXeHbl TakMe obLeobpasoBaTenbHble OpraHu3aumm;

pacxofbl Ha cogep)KaHue NomeLLeHNUs, apeHay NomelleHus (B criydae apeHabl), KOMMYHarbHble pacxoabl;

nproBpeTeHne OOCTaTOMHOTO 06beMa OCHOBHBLIX CPEACTB U MaTepuarnbHbIX 3aMnacos, B TOM YMCNE PacXOOHbIX
maTepuanos, nOns obecrnedyeHus peanusaumu obpasoBaTenbHbIX nporpaMm B o6beme, Heobxogumom Ans
HenpepbIBHOM peanusaummn obpasoBaTenbHOro npoLecca;

KOMaHOWMPOBOYHbIE pacxodbl, B TOM 4YMUCIle pacxodbl Ha HanpasneHne Ha OOoNOoNHUTENbHOEe I'IpOCbeCCMOHaJ'leOG
06paaoBaHMe COTPYAHMKOB, y4yactue JeTen U X HaCTaBHWKOB B OnNuMnuMagax U MHbIX MHTEeNNEeKTyasribHbIX U (VIJ']I/I)
TBOPYECKNX KOHKYpCaXx, MeponpuAaTuax.

Mpn copmmpoBaHun GrogpxkeTa cybbekta Poccuinckon depepauun (MecTHoro GrogxeTa) Ha ovepefHon rog u
NnnaHoBbIN nNepuop Heobxooumo npegycMaTpuBaTth OlMKETHble acCUrHoBaHWst B 0Obeme, HeobGxogumom  AOns
hmHaHcoBOro obecneveHmst PyHKUMOHUPOBaHUA TexHonapka, B TOM YMCIe C Y4ETOM COOTBETCTBYIOLLEN MHAEKCALMN

Mpunoxexne N 1

kK MeToauyecknm pekoMmeHaaumsam

Nno Co3gaHunio AETCKNX TEXHOMAPKOB
"KBaHTOpMyM" B pamMKax permoHanbHbIX
NpoekToB, obecneunBaloLLmX JOCTMKEHNE Lienewn,
nokasarenewn u pesynoTtata degeparnbHOro
npoekTa "Ycnex kaxagoro pebeHka"
HauunoHanbHoro npoekTa "Obpa3oBaHue”

KOMMINEKC MEP (AOPOXHAA KAPTA)
no CO3aAHUIO U PYHKLUMOHUPOBAHUIO OETCKUX
TEXHONAPKOB "KBAHTOPUYM"

N | HanveHoBaHue meponpuatusa | OTBETCTBEHHbIN PesynbTar Cpok

PacnopsantenbHbln akT

YT1BE €HO JOIMKHOCTHOE
PKA A pernoHanbHOro opraHa

N B cOocTaee

WCMNOSNTHUTENbHOWN
pernoHaneHoro BNACTY
BE€OMCTBEHHOIO NPOEKTHOro o ’
A P PervoHanbHbIN ocylecTBNALLEro 25 aBrycta X
1. odmca, OTBETCTBEHHOE 3a
KoopAanHaTop rocygapcTBeHHoe <2>-1ropa
co3aaHue 1

ynpaeneHue B cgepe
obpasoBaHus (ganee -
pacnopsianTenbHbIA akT

PYHKUMOHMPOBaHWE AEeTCKOro
TexHonapka "KesaHTopuym"
(Banee - TexHonapk)

POWB)
OnpepeneHa
OpraHM3aUMoHHO-NpaBoBas
5 dopma TexHonapka, ero PervoHanbHbin | PacnopsagutensHbin akt | 1 oktabps X - 1
’ MeCTOHaxoXxaeHue; KoopauHaTtop POMB roga
yTBEPXOEHO NOMOXEHWE O
AeatenbHocTM TexHonapka
www.consultant.ru CrpaHvua 8 uns 142
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YTBepaeH Meauannan
OTKpbITUS TexHonapka

PervoHanbHbIN
KoopauHaTtop

PacnopsagunTtenbHbIi akT
POVB

15 okTa6ps X - 1
roga, panee
exerogHo

CornacoBaHbl 1 yTBEPXAEHbI

PernoHanbHbIn

Mucemo depepanbHoOro

o K MHaT KTa6psa X - 1
OU3anH-NPoeKT U m%%%%ani:b?ﬁ onepaTtopa 1 akT 300 ro?:l,%
30HUpoBaHWe TexHonapka oneparop POWB/PBITO
CornaiueHnus o
MpuBne4veHbl NnapTHEPDI K PervoHansHu | COTPYAHNecTse mMexay | HOSIGPS X - 1
CO3[aHu1I0 U OeATeNbHOCTU KOODAVHATO pernoHanbHbIM rona
TexHonapka P P KoopamHaTopom/TexHon
apKoMm 1 napTHepamu
PernoHaneHbin | MNucbMo dheaepansHOro Cornacto
CdopmnpoBaH 1 cornacosaH P rpaduky,
KoopanHaTtop onepartopa 1
nepeveHb 060pyaoBaHUA AN 4 . HanpaBnsemMmomy
doegepanbHbil | pacnopsiauTenbHbIA akT
ocHaleHusa TexHonapka onepatop POVIB deneparnbHbIM
ornepaTopom

MpenctaBneHa nHpopmaums
00 o6bemax cpeacTB Ha
durHaHcoBOe obecneyeHne Ha
oyepeaHon (PMHAHCOBLIN rof,
M NNaHoBLIN Nepuoa

PervonanbHbIN
KoopAanHaTop

Mucbmo POUMB

30 Hos16ps X - 1
roga, fganee
eXerogHo

MpenctaBneHa nHpopmaums
06 obbemax BHEOOOKETHbIX

PervonanbHbIN

30 Hos6ps X - 1

cpencTs, NPUBIEKaeMbIX Ha
pea P Mucbemo POUB roga, panee
cosgaHue un KoopAMHaTop
eXerogHo
YHKLMOHMpPOBaHUE
TexHonapka

3aknyeHo cornatleHne o
npegocTasneHum cyoecmamm m3
denepansHoro brogxeTta
GrooxeTy cybbekTa
Poccuiickon ®epepaunn B

15 dpepans X

. PervioHanbHbIN durHaHcoBoe roga, nanee
rocyaapcTBeHHOM
. KoopauHaTop cornatleHue exerogHo (no
WHTEerpupoBaHHoOM
Heobxo4MMoCTH)

WHOPMaLIMOHHON CUCTEME
yrnpaBneHus obLLeCTBEHHbIMA
drHaHCaMM "ONEKTPOHHbIV
oromxkeT"

O6bsBNEHbI 3aKynky1 TOBapOB.,
paboT, ycnyr ansa cosgaHus
TexHonapka

PervoHanbHbIN
KoopauHaTop

M3BeLleHuns o
NpoBeLEeHUN 3aKynoK

1 mapta X roga

YTBEpPXOEeHO WwTaTHoe

PervonanbHbIN

PacnopsantenbHbl akT

1 mapTa X roga

pacnucaHue TexHonapka KoopaunHaTtop POVB
MpoBeaeHo noBbILLeHNe . CBuaeTenbCcTBO O CornacHo
PernoHanbHbIN
KBanudmKauum coTpyaHUKOB KOOpOVMHATO MOBbILLEHWU rpaduky,
TexHonapka no nporpammMam, Q)en,pepaanb?ﬁ KBanuduKaummn 1 oTYeT | HanpasnsemMomy
NpoBOAMMbIM peaepanbHbIM onepatop no nporpammam denepanbHbIM
onepaTopoM nepenoaroToBky kKagpos onepaTopom

HafeXXHaa npaBoBas noaAepXXkKa
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CospaH cant TexHonapka

PervoHanbHbIN

AKT 0 BBOJE B

1 mast X roga

3. KoopAanHaTop aKcnnyaTauuo
4 YTBEpXKOEHbI TexHonapk,
4 obpasoBareribHble pervoHanbHbIN JlokanbHbIE aKTbl 1 nonga X roga
' nporpaMmmbl TexHonapka KoopAanHaTop
3aBepLueHo nNpvBegeHue
nnowagok obpasoBaTenbHbIX
raHnsauum B TBETCTBU . AKTbI Npuemkmn T
1 opraqnsau COOTBETCTBUE | peronanbHbIil pune paGor, 20 aBrycta X
C (OMPMEHHbIM CTUNEM TOBapHbIe HaknagHble,
5. . KoopanHaTtop roga
TexHonapka; 4oCTaBMNeHo, Opyrne OOKYMEHTbI
YCTaAHOBJIEHO, HaNaXXeHo
obopyaoBaHue
JlnueHs3us Ha
MonyyeHa nuueH3nsa Ha
obpasoBaTernbHyo peannsaumio
. obpasoBaTtenbHbIX
1 | pesatenbHocTb TexHonapka no | PervoHanbHbIn P nporpamm 25 aBrycra X
6. nporpaMmmam KoopauHaTtop roga
OOMNOMNHUTENBHOTO
OOMNOMNHUTENBHOTO -
06paaoBaHMs feTell obpasoBaHusa geTen n
B3POCHbIX
[NpoBeaeH MOHUTOPUHT CybbekT
pa%Obelno anBe,u,gHmo Poci;mﬁcxoﬁ o dopwe,
onpegensiemon 1 mapTa X roaa;
nnowaakm TexHonapka B denepaumu, )
1 o MwuHnpocBeLlleHus 1 nioHa X roga;
COOTBETCTBUE C NPOEKTHbIN
7. Poccuu nnu 30 aBrycta X
MeToaNYECKMMU oduc benepanbHbIM rona
peKkoMeHaaunsamm HaunpoekTa onepF;TopOM
MwuHnpocseLleHus Poccum "ObpaszoBaHue"
3aBepLUEeH npuem geTen Ha TexHonapk.
1 P P A pK. 30 aBrycta X
8 oby4eHune No nporpamMmmam pernoHanbHbIn JlokanbHble akThbl ropa
' TexHonapka KoopamHaTtop
1 PernoHanbeHbIN MHdopmaLmoHHoe 1 ceHTs6psa X
Hauan Tbl TexHonapk
9. avano pabo exHonapka KoopauHaTtop ocselleHne B8 CMA roga
OcyuiecTtBneHo y4yactmne TexHonapk, OnpepensieTcs
2 yil y P, VHopMaLmoHHoe peA
0 TexHonapka B eQUHOM OHe pernoHanbHbIn ocselLeHme B CMU deneparnbHbIM
: OTKPbITUSA KoopaunHaTop ornepaTopom

<2>[ge X - rog nony4eHus cyéengum.

Mpunoxexne N 2

K MeTogmyecknm pekoMmeHaaumsim
Nno CO34aHNI0 AETCKNX TEXHOMAPKOB
"KBaHTOpMyM" B pamMKkax permoHanbHbIX

NPOeKTOB, 06ecneYnMBaoLLUX JOCTUXKEHNE Lienein,

nokasarenew v pesynetata degepanbHOro
npoekTa "Ycnex kaxgoro pebeHka"

HafeXXHaa npaBoBas noaAepXXkKa
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HauunoHanbHoro npoekTa "Obpa3oBaHue”

MWUHUMATIBbHbIE NOKA3ATEINAN

CO30AHMA N PYHKLUMOHUPOBAHUA OETCKNX

TEXHONAPKOB "KBAHTOPUYM"

n/

HaumeHoBaHWe nHamkaTtopa/nokasaTtens

MuHumanbHoe
3HayeHue B rof

YUuncneHHocTb geTen B Bo3pacTe oT 10 go 18 net <3>, obyvarowmxcs 3a
cyeT cpeacTs bropxkeToB cybbekta Poccuiickon ®eaepauun n (1nu)
MECTHbIX GHOKETOB MO JOMNONMHUTENBHLIM 06LWe0bpa3oBaTernbHbIM
nporpammam, COOTBETCTBYIOLLMM MPUOPUTETHLIM HarnpaBreHUsIM
TexHorormnyeckoro passutus Poccuiickonn Pegepaumm Ha 6ase cosgaHHOro
AeTcKoro TexHonapka "KeaHTopuym" (4enoBek B roa);

B TOM Yucre feTei, 06yyaloLmxcsi Ha NOCTOSIHHOW OCHOBE (MO nporpaMmMam
yrny6neHHOro 1 NPOEKTHOrO MoAynei)

800

300

Hons oTaenbHbIX rpynn COTPYAHUKOB, NpoLLeALwnX nepenoaroToBky
(noBblWeHWe kBanudukaumm) No nporpammam (Kypcam, Mogynsm),
pa3paboTaHHbiM PegepanbHbIM ONepaTopom (NPOLEHTOB):

negarormyeckne paboTHUKN, HaCTaBHUKM (B TOM yucne 6e3
negarornyeckoro obpasoBaHus), MHXEHePbI-NpenoaaBaTeny xanteka u
WHble KaTeropum paboTHNKoB <4>

100

100

KonunyecTBo NpoeKToB, peann3oBaHHbIX 00y4aloLwMMIUCs AETCKOro
TexHonapka "KsaHToprnym", npeacTaBneHHbIX Ha PErMOHAnNbHbIX U
deneparnbHbIX OTYETHBIX MEPOMPUATUSAX MO NPe3eHTauumm pesynbTaToB
NPOEKTHOW AeATENbHOCTU (eAMHUL, B rof)

40

YuncneHHOCTb AeTen, MPUHSBLUUX y4acTme B NyGNUYHbIX MEpPONpUATUSIX
AeTckoro TexHonapka "KesaHTopmyM" (BOBMEYEHHbIX B EeATENbHOCTb CeTU
AeTckux TexHonapkos "KBaHTopuyM") (YenoBekK B rof)

4000

KonnyecTBO BHEAPEHHbIX CaMOCTOATENbHO pa3paboTaHHbIX AETCKUM
TexHonapkoMm "KBaHTopuyM" nporpamm/KerncoB, OPUEHTMPOBAHHBIX Ha
peLleHne pearnbHbIX TEXHONOrMYEeCKnx 3agad ans NPOeKTHON AesATeNbHOCTH
aeten (eguHuL)

Konn4ecTBo NPOEKTHbIX pa3HOBO3PACTHLIX rPynn obyyaroLmxcs AeTCKoro
TexHonapka "KBaHToOpuyM" YNCNEHHOCTbIO HE MeHee TpeXx YeroBekK, Ha
NMOCTOSIHHOWN OCHOBE peanusylLwmnX UHXEHepHble NPOeKTbl (EANHUL, B rog)

15

KonunyectBo NpoBeAeHHbIX XakaTOHOB U MHbIX MEePOMNpUSTUN
€CTeCTBEHHOHAYYHOW 1 TEXHUYECKON HanpaBneHHOCTU (eANHUL B TOf)

10

KonunuecTtBo pervoHanbHbIX 3TanoB BCEPOCCUMCKUX U MeXOYHAPOLHbIX
MEpPONPUATUIA TEXHUYECKON N eCTECTBEHHOHAYYHOI HanpaBneHHOCTH, B
KOTOpbIX NPUMYT y4acTune obyyarolumecst 4eTCKOro TexHonapka
"KBaHTOpMyM" (eguHuy, B roa)

10

KonunyecTtBo MHXEHEPHbIX KOMaHA U3 Yncria oby4arLmxcst 4eTCKMX
TexHonapkos "KBaHTOpUyM", NPUHABLUNX yYacTUe B permoHanbHbIX 3Tanax
BCEPOCCUNCKNX N MEXAYHAPOOHbLIX MEPOMPUATUI TEXHUYECKON U
€CTeCTBEHHOHAY4HOW HanpaBneHHOCTeN (eAnHUL B rog)

20

www.consultant.ru
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<3> B otaenbHbIXx cnyydasax cybbektom Poccuiickon degepaunm MOXET ObiTb MPUHATO peLUeHMEe O CHUDKEHWUU
BO3paCTHOM nnaHku obyyalwmxcss B OeTckoM TexHonapke "KBaHTopuyMm" no cornacoBaHnutio ¢ PepepanbHbiM
onepaTtopoM.

<4> Onpepensietcs PepeparnbHbIM OnepaTopomMm.

Mpunoxexne N 3

kK MeTogmyecknm pekomeHaaumsm

Nno CO34aHWNI0 AETCKNX TEXHOMAPKOB
"KBaHTOpMyM" B pamMKax permoHanbHbIX
NpPOEKTOB, 06ecneYnBatloLLmX JOCTKEHNE LieNnen,
nokasaTtesien un pesynbtaTta egepanbHoro
npoekTa "Ycnex kaxgoro pebeHka"
HauunoHanbHoro npoekTa "ObpasoaHue"

5 I'IPVIMEP!-IbIVI NEPEYEHDb
KATEroPUn N AOMKHOCTEW ANA ®OPMUPOBAHUA LUTATHOIO
PACIMUCAHUA OETCKOIO TEXHONAPKA "KBAHTOPUYM"

KaTteropus JomkHoCTb KonnyecTBO WITATHLIX eOnHUL,
nepcoHana
AoMuHucTpaTtusHo-y | dnpekTtop 1
npaBfieHYeCKUn
nepcoHan 3amecTuTenb AnpekTopa no NPOEKTHOMY 1
ynpaBneHuo

3amecTuTenb AMpeKTopa - 3aBegyowmii no | 1
obpasoBaTtenbHol OeaTenbHOCTU

maBHbIN ByxranTtep 1
3aBeayoLLmii X0351MCTBOM 1
MNeparornyeckumn YunTtenb aHrnnmncKoro A3blka 1
nepcoHan
Yyntenb maremaTukm 1
Meparor gONoONHUTENBHOIO 06pa3oBaHUS He meHee aByx negaroros Ha
Kakgoe HarnpaBneHue, Kpome
XanTeka

Meparor gononHuTensHoro obpasosaHus (no | 1
HanpasneHuto "KBaHTowwaxmartbl!")

Meparor-opraHunsaTop 1

MeTtoguct He wmeHee opgHOro Ha Tpwu
HanpasneHus (KBaHTyma)

www.consultant.ru Crpanuua 12 us 142
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OETCKUX T...

YyebHo-BCcnomorate | VIHXXeHep - npenofaBaTtenb xanTeka 2

NbHbIA NepcoHan
JlabopaHT He meHee ogHOro Ha Tpu

HanpasreHus (KkBaHTyma)

Cneunannct N0 NPOEKTHOMY ynpaBneHuto 2
Cneumanuct no paboTe co cpeacTsaMm 1
MaccoBOUW MHdopMaLUn
3aBeayoLLmnii XO35MCTBOM 1
CuncTeMHbIVi agMUHUCTPaTop 1
AoMunHucTpatop 1

CPEACTB OBYYEHUA U BOCNMUTAHUA OANA CO3O0AHUA

Paspen 1. VR/AR-KkBaHTYM

Mpunoxexune N 4

k MeToamyeckum pekoMeHaaumam

Mo CO3[aHNI0 OETCKNX TEXHOMapKOB
"KBaHTOpMyM" B pamMKax permoHanbHbIX
NpOEeKToB, 0becneunBaloLLmX AOCTDKEHNE Lienen,
nokasaTternien v pesynbtaTta pegepansHoro
npoekta "Ycnex kaxagoro pebeHka"
HauunoHanbHoro npoekTa "Obpa3oBaHue”

NPUMEPHbIA NEPEYEHb

AETCKMX TEXHOMNAPKOB "KBAHTOPUYM"

nonynpogeccruoHansHbIN
, Tmn 1

- KOHTpOInepbl: HEe MeHee 2 WT.,
- BCTPOEHHbIE KaMepbl. Hann4vune,

N n/n HanmeHoBaHue [MpuMMepHble TEXHNYECKNE XapaKTEPUCTUKU En.
n3Mm.
1. MpodunbHoe obopyaoBaHve
1.1. | Kamepa OKLWH-kamepa ans paboTbl ¢ VR/AR-npoektamum wT.
1.2. |Kamepa 360° - Cbewmka Bmaeo 360° oByMS LUIMPOKOYTOMbHBIMM L.
npodeccuoHarnbHas NNH3aMn: Hanuyue,
- cbeMka Bugeo 360° BbICTpOaBMKYLLMXCA OOBEKTOB:
Hanmyve,
- MOTOKOBAas TPaHCNAUMS NaHopamHoro Buaeo B CeTb:
Hannune
1.3. | Kamepa 360° - Cvewmka B 360°, wT.
noduTensckas - MaTpuua He MeHee 8 Mn,
- BO3MOXXHOCTb MOAKMIOYEHMS K MOOUIBHBIM
ycTponcTeam
1.4. LLnem VR - CtauunoHapHoe noakntoveHue K MK: Hanu4dne, LT.

HafeXXHaa npaBoBas noaAepXXkKa
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- BCTPOEHHbIE HAYLLHUKN: Hanu4ue,
- yron 063opa: He meHee 100 rpagycos.

- yacTtoTa obHoBneHus: He meHee 90 L,

- paspeuleHue: He meHee 1080 x 1200 ansa kaxgoro
rnasa

1.5.

LWnem VR
npodeccnoHarnbHbIi

- CtauunoHapHoe noakntoveHme k MK, BbiBog Ha
COBOCTBEHHBIN 3KpaH,

- KOHTPOSIEPbI: HE MeHee 2 WT.,

- BHELLHME AaT4YMKN: He MeHee 2 WT.,

- TPEKUHT B3rnaga: Hanu4uve,

- BCTPOEHHbIE HaYLLHUKN: Hanu4ue,

- yron 063opa He meHee 100 rpagycos,

- yacTtoTa obHoBneHus: He meHee 90 L,

- pa3pelleHue: He meHee 1440 x 1600 ansa kaxgoro
rnasa

T,

1.6.

CTtorka onga BHELHNX
AaT4ynKkoB

- PerynupoBka BbICOTbI: Hanuuve,

- BblCOTa: He MeHee 2 M,

- BO3MOXHOCTb YCTAHOBKM BHELLHMX AATYMKOB LUNIeMa
BMPTYaribHOW pearibHOCTU: Hanm4me

T,

1.7.

LLnem VR
nobutenbckun, Tmn 1

- MopkntoyeHne K MOBUNBLHOMY YCTPOWCTBY TMNa
cMapTdOH: Hanu4ue,

- MakcumarnbHasa guaroHanb cMapTdoHa: He MeHee 5,7
awonma,

- yron o63opa: He meHee 100 rpagycos,

- KOHTPONNEP: Hanu4re,

- akcenepoMeTp, r’MpPOCKOM, AaTYMK NPUONMKEHMUS:
Hanu4ne

T,

1.8.

LLUnem VR
noobutenbckun, TMn 2

- MNopgkntoyeHne K MOBUNBHOMY YCTPONCTBY TMNa
CMapTOH: Hannyne,

- MakcMmarnbsHas gnaroHanb cMapTdoHa: He MeHee 6
[OOMAMOB,

- yron o63opa: He meHee 100 rpagycoB

wT.

1.9.

Lnem VR
nobutenbckun, Tmn 3

- BOo3MOXHOCTb aBTOHOMHOIO NUCMOMNb30BaHUSA: Hanu4me,
- KOHTPONNEpbl: HE MeHee 2 WrT.,

- paspelleHue: He meHee 1440 x 1600 ansa kaxgoro
rnasa,

- BCTPOEHHbIE HAaYLLHUKN: Hanu4une,

- BCTPOEHHbIE KaMepbl: Hanu4ue,

- yacTtoTa OOHOBNEHUN: He MeHee 72 L,

wT.

Wnem VR
nonynpogeccnoHarsbHbIn
, TVMN 2

- CtaumoHapHoe nogkritodeHue K MNK: Hannuue,

- KOHTPOJIEPDI; HE MeHee 2 WT.,

- BCTPOEHHbIE KaMepbl: Hanu4ue,

- HAYLUHWKW: Hanu4ue,

- yron 063opa He meHee 100 rpagycos,

- yacTtoTa obHoBneHns: He meHee 90 L,

- pa3pelleHue: He meHee 1440 x 1600 ansa kaxgoro
rnasa

wT.

LWnem VR
nonynpogeccruoHansHbIN
, TMn 3

- BOo3MOXXHOCTb @aBTOHOMHOIO UCMOMNb30BaHUSA: Hanu4ne,
- KOHTPONNEpPbI: HE MeHee 2 WT.,

- paspelleHune: He meHee 1440 x 1600 ansa kaxgoro
rnasa,

T,
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NETCKUX T...
- BCTPOEHHbIE HAaYLLHUKN, MUKPOIOH, KaMepbl: Hanu4yue,
- YyacToTa 0OHOBMEHUS: He MeHee 75 'L
1.12. |lWnem VR - BO3MOXXHOCTb @aBTOHOMHOIO NUCMOMNb30BaHWSA: Hanu4ime, wT.
nonynpodeccuoHanbHbIn | - nogkniodeHmne K MK nnn cmapTgoHy: Hannyve,
,Tun 4 - KOHTPONMEpPbI: HE MeHee 2 WT.,
- paspelleHue: He meHee 1440 x 1600 ansa kaxgoro
rnasa,
- BCTPOEHHbIE HAYLLHUKK: HanmMume,
- BCTPOEHHbIE KaMepbl: Hanu4me
1.13. | Cuctema TpekuHra - TpekunHr ABMXEeHUSA NanbLeB 1 pyK, kKapaHaaluen u LT.
py4Yek: Hanuuve,
- COBMECTUMOCTb C YCTponcTBamMm Ha base
pacnpocTpaHeHHbix OC: Hanuune
1.14. | Cuctema no3numnoHHoro |- Tun: nOpTaTUBHLIN MOAYMb, LT.
TpekuHra, Tmn 1 - MakcMMmarnbHoe Bpemsi paboTbl OT akKyMmynsaTopa: He
MeHee 6 4YacoB
1.15. | O4kn gpononHeHHoM - Paspeluenne gncnnesa: He meHee 1280 x 720, WwT.
peanbHOCTH - 06bemM namsaTu: He meHee 16 0,
nonynpodgeccmnoHarnbHble | - YactoTa obHoBneHus: He meHee 30 I,
, Tin 1 - KOHTPONNEP: Hanu4ne
1.16. | O4kn gononHeHHown - Paspeluenne gncnnesa: He meHee 1280 x 720, WwT.
peanbHOCTH - 06bemM namaATn: He meHee 16 0,
nonynpodgeccmnoHanbHble | - YactoTa obHoBneHus: He meHee 30 I,
, TIn 2 - KOHTPONNEP: Hanu4ne
1.17. | O4kn pononHeHHown MpocmoTp n TectuposaHme AR-npunoxeHun, LT,
peanbHOCTH yrnpaBreHne kontepamm 1 4pyrmmm poboTn3MpoBaHHbIMM
nonynpodgeccuroHasnbHbIe | YCTPONCTBAMM
,Tun 3
1.18. | O4kn cmeLLaHHON - MNpocmoTp 1 TecTUpoBaHWE NPUNOXEHUA CMELLAHHON LT,
peanbHOCTH peanbHOCTH,
noduTtenbckne - cTauunoHapHoe nogkntoveHue Kk MK: Hanu4ne,
- KOHTPOSIEPbI: HE MeHee 2 WT.,
- BCTPOEHHbIE KaMepbl: Hanu4ue,
- HayLLHWKN: Hanu4ue,
- yron o63opa He meHee 100 rpagycos,
- yactoTa obHoBMeHus: He MeHee 90 I,
- paspewleHune: He meHee 1440 x 1440 ansa Kaxgoro
rnasa
1.19. | O4kn cmeLLaHHON - MNpocmoTp 1 TecTUpoBaHME NPUNOXEHUA CMELLAHHON LT,
peanbHOCTH peanbHOCTH,
npodeccuoHanbHble - aTYMKN OTCMEXUBAHUSA MO3ULIUKN FONOBLI: Hanu4ue,
- MK-kamepa: Hannyue,
- CEHCOop rMyOVHbI: Hanu4ure,
- paspeLlleHne gucnnesa: He meHee 2K,
- BCTPOEHHbIE HAYLLHUKN: Hanu4ue,
- BCTPOEHHbIN MUKPOGIOH: Hannime
1.20. | CmapTdooH, Tmn 1 - MpocMoTp NpUNOXeHUn AONOSTHEHHOW U BUPTYanbHON wT.
peanbHOCTH,
- npoueccop: He MeHee 8 apep,
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- onepaTuBHasi namsaTb: He MeHee 4 [0,
- AnaroHanb 3kpaHa: He MeHee 5,8 aronma,
- pa3pelleHne gucnnes: He meHee 2280 x 1080

1.21.

CwmapTdhoH, Tmn 2

- CmapTdoH gnsa wnema BUpTYyarnbHON peanbHOCTH,
- npoueccop: He MeHee 8 apep,

- onepaTuBHasi NnamsTb: He MeHee 4 [0,

- AMaroHanb 3KpaHa: He MeHee 5,8 grorma,

- paspelleHune gucnnes: He meHee 2960 x 1440

wT.

1.22.

MnaHwerT, T1n 1

- MNpocMoTp NPUNOXeHU C AONONHEHHOW peanbHOCTbIO,
- AmaroHarb 3KkpaHa: He meHee 10 aonmoB,

- 06beM HakonuTens: He meHee 128 [0

- mogAepkka CTunyca u KnaBuaTypbl: Hanuune

wT.

1.23.

MnaHwerT, TN 2

- MNpocMoTp NPUNOXeHU ¢ AONONHEHHOW peanbHOCTbIO,
- AnaroHarnb 9KpaHa: He MeHee 9 OloNMOB,
- onepaTuBHasi NnamsTb: He MeHee 2 [0

wT.

1.24.

"paduyeckmit nnaHweT

- ®opmaT paboyen obnactu: He meHee A4,

- Nepo: Hanun4vune,

- YyBCTBUTENbHOCTb MNepa K HaKMoHy: Hanuyue,
- CMEHHbIE HAKOHEYHUKU: Hanmune

wT.

[ononHuTensHoe oGopyaoBaHue

2.1.

doToannapar
3epKanbHbIN C
0O6BbEKTNBOM

- PaspelueHune matpuupl: He meHee 24,2 Mn.
- KayecTBO BUaeocbemku: He xyxe Full HD,
- KonnyectBo 06bEKTMBOB: HE MeHee 1 LWT.

T,

2.2.

Cucrema nosnuUmMoHHOro
TpeKkuHra, Tmn 2

- LiBeTHaga kamepa: Hanu4ue,

- K-kamepa: Hannyue,

- MMKPOPOHBI C pasaernbHbIMU KaHanamu: Hanu4uve,

- MakcMMarbHas 4anbHOCTb OTCrnexmBaHus 6e3 npsiMoro
COJIHEYHOro cBeTa: He MeHee 1,2 meTpa

T,

2.3.

Ouyku gonosiHeHHoMn
peanbHOCTH, TMN 4

- MpocMoTp 1 TECTMpPOBAHME NPUMIOKEHUIN CMELLAaHHOWN
peanbHOCTH,

- KONIMYECTBO A4ep npoueccopa: He MeHee 4,

- onepaTtuBHas namsTb: He MeHee 8 6,

- ynpaBrneHue roriocoM, XecTamu pykK, JKOUCTUKOM:
Hanuive

T,

PacxogHble maTepuansl

KomnnekT pacxogHbix maTepuanos ansa VR-kBaHTyma,
BKItouaa nuH3bl anga VR-o4koB

KomMnn
eKT

KOMI'IbIOTepHOG O60py,CI,OBaHMe n nporpaMmmHoe obecneyeHne

4.1.

CTaumnoHapHbIn
KomnbloTep, Tmn 1

- KonuyectBo sigep npoueccopa: He MeHee 6,

- NPOM3BOAUTENBHOCTL NpoLleccopa (no Tecty PassMark
- CPU Benchmark http://www.cpubenchmark.net/): He
meHee 11000 eguHuu,

- TaKTOBasd YyacTtoTa: He meHee 3,6 'L,

- ornepaTuBHasi NnamsaTb: He meHee 16 [0,

- 06bem Hakonutenst SSD: He meHee 256 6,

- 06bem Hakonutena HDD: He meHee 2 T6,

- NPOM3BOAUTENBHOCTbL rpacdruyeckon NoACUCTEMBI (N0
Tecty PassMark Video Card Benchmark

wT.
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http://www.videocardbenchmark.net): He meHee 13000
eauHnL,

- TaKTOBasi YacToTa BMAeoKapThbl: He MeHee 1,45 Ty,
- onepaTuBHasi NnamaTb BUOEOKapTbl: He MeHee 11 6.
- 06bemM NamsTu BUOeoKapTbl: He MeHee 32 6,

- npeayctaHoBneHHas OC ¢ rpadumyecknm
nonb3oBaTenbCKMM UHTepdencom, obecneunsaroLLas
paboTy pacnpocTpaHeHHbIX 0Opa3oBaTenbHLIX 1
06LLIECMCTEMHBIX MPUNOXEHUN: TpebyeTcs,

- MaHMNYNATOP TUMA MbLWb - HAnu4ue,

- KIaBuaTypa - Hanuune

4.2.

CTaumnoHapHbIn
KoMnbloTEp, TUN 2

- KonuyectBo sigep npoueccopa: He MeHee 4,

- NpPOM3BOAUTENBHOCTL NpoLieccopa (no Tecty PassMark
- CPU Benchmark http://www.cpubenchmark.net/): He
meHee 9500 eanHuny,

- TaKTOBas YyacTtoTa: He MmeHee 3.2 [Tu,

- onepaTtuBHas namsaTb: He MeHee 8 6,

- 06bem HakonuTensa SSD: He meHee 128 0,

- 06bem Hakonutensa HDD: He meHee 1 T6,

- MPON3BOANTENBHOCTb rpachmyeckon NnogcmMcTeMsI (No
Tecty PassMark Video Card Benchmark
http://www.videocardbenchmark.net): He meHee 9000
eauHnL,

- TAKTOBasi YacToTa BMAeoKapThbl: He MeHee 1,6 [Ty,

- onepaTtuBHas NamsaTb BUAEOKapThl: He MeHee 3 [6;

- npegycTtaHoBneHHas OC c rpacmyeckum
Nnonb3oBaTeNbCKMM MHTEpPMeicom, obecnevmBatoLLasi
paboTy pacnpocTpaHeHHbIX 06pa3oBaTenbHbIX U
obLLecnCTEMHbIX NpUNoXeHun: TpebyeTcs,

- MaHUNYNATOP TUMa MblLWb - Hanu4ue,

- KaBuaTypa - Hanu4ne

T,

4.3.

MonuTtop

- Paspeluenne: He meHee 1920 x 1080,
- AnaroHanb: He MeHee 24 O1NMOoB

wT.

4.4.

HayLwHukn

Twn: nonHopasmepHble

wT.

4.5.

AkycTuyeckas cuctema
5.1

- CtaHpapt 5.1,
- TUN aKyCTMYECKOWN CUCTEMbI: MACCUBHAsI C aKTUBHbLIM
cabBydepom

wT.

4.6.

Knasuatypa

Pycckasi packnagka knaBuaTtypbl: Hanu4yme

wT.

4.7.

MoHo6nok

- KonnyecTtBo siaep npoueccopa: He MeHee 6,

- MPOMN3BOANTENBHOCTb NpoLieccopa (no Tecty PassMark
- CPU Benchmark http://www.cpubenchmark.net/): He
MeHee 7500 eanHuL,

- TakTOBasi yacTtota: He meHee 3 T,

- onepaTtuBHas NnamsaTb: He MeHee 16 0,

- 06bem Hakonutenst HDD: He meHee 1 T6.

- MakcumarnbHoe paspelueHue: He meHee 5120 x 2880,
- AnaroHarnb: He MmeHee 27 OIMOB,

- npeaycTtaHoBneHHasa OC - Hanuuwne,

- MaHUNYNATOP TUMa MblLWb - Hanu4ue.

- KnaBuaTypa - Hanu4ne

T,
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OETCKUX T...
4.8. |MoY A3/A4 (npuHTep, - Tun: MY, LT,
CkaHep, Konup) - TUM neyvaTu: LiBeTHas,
- MakcumanbHbIN chopmaTt: He meHee A3
4.9. |WHcTpymeHTapun CosgaHue NpunoXXeHnn JoNoNHEHHOWN 1 BUPTYarbHON nuuex
[OMNONHEHHOMN peanbHOCTH 3ua
peanbHocTH, TMN 1
4.10. | MHcTpymeHTapuii - IHCTpymMeHTapuii 4ONONIHEHHOW peanbHOCTY, nuueH
[OMNONHEHHOMN - (byHKLMS NONHOLEHHOro NPOrpaMmMmpoBaHm1s 3us
peanbHOCTH, TMN 2 CLieHapu1eB: Hanuume
4.11. | KomnnekT nporpaMmHoro |- [Mpaduyecknin An3anH: Hanuyue, nuueH
obecneyeHuns (Habop - obpaboTka poTO 1 BUOEO: Hann4ue, 3us
obnayHbIX NpunoXxeHuin) |- Beb-paspaboTka: Hannyue,
- JOCTYN K 0bnayHbIM ycnyram: Hanu4me
4.12. | MNporpammHoe - KoHBepTauus cdepryeckon pasBepTkn B KyOrYeckyto: nuueH
obecneyeHve ons Hannune, 3us
paboTbl CO - obpaboTka B pegakTope hoTonsobpaxeHni: Hanmune
chepryeckumm
naHopamamu
4.13. | MNporpammHbIA NpOoAYKT | PyHKUMA CO30aHUSA MAHOPAMHbBIX CHUMKOB: Hanuune nuueH
4ns co3gaHusa 3us
naHopaMHbIX CHUMKOB
4.14. | NporpamMHbIA NPOAYKT DyHKLMA co3naHusa BUAeonaHopam: Hannume nueH
Ong cosganus 3us
BMaeonaHopam
5. Mpe3eHTaunoHHOe 06opyaoBaHNe
5.1. | MoHoGno4Hoe - 'HTepaKTMBHbI MOHOOMOYHbIV ANCNNEN, AnaroHanb wT.
WHTEpaKTUBHOE 3KpaHa: He MeHee 65 ANMOB, KONNYEeCTBO
YCTPOWNCTBO OLHOBPEMEHHO pacno3HaBaeMbIX KacaHu CEHCOPHbIM
3KpaHoOM: He MeHee 20 KacaHun,
- KONIMYECTBO NoaaepxmBaeMbix be3baTaperHbix
CTUITYCOB OJHOBPEMEHHO: HE MeHee 2 WT.,
- UIHTErpupoOBaHHbIN JAaTYMK OCBELLEHHOCTU OIS
aBTOMaTUYECKON KOPPEKLUN APKOCTM NOACBETKM:
TpebyeTcs,
- UHTErpMpoBaHHble (byHKLMM BbIBOAA U30OpaxXeHU ¢
3KpaHOB MOBUIBHBIX YCTPOWCTB (Ha nnaTtdopme
pacnpocTpaHeHHbIx OC), a Takke C BO3MOXHOCTbIO
WHTEPAKTUBHOIO B3anmoaencTeums (ynpaBneHus) ¢
YCTPONCTBOM-UCTOYHUKOM: TpebyeTtca
5.2. |HanonbHasa mobunbHast |- COBMECTUMOCTb C MOHOOMOYHLIM NHTEPAKTUBHBIM L.
CTOWKa ans ycTponcTtesom . 5.1,
WHTEPAKTUBHbIX JOCOK - MakcumarbHbI BEC, BblAEPXMBAEMbIN KPENIIEHNEM: HE
UnNun yHnBepcarnbHoe mMeHee 60 kr
HacTeHHoe KpenneHue
5.3. | dnvnuapt Paamep pabouen obnactu: He meHee 700 x 1000 Mmm L.
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OETCKUX T...

6. Meb6enb (no Beibopy) - Y4yebHada mebenb: cTtonbl, CTynbsA (Kpecna), nydsl, KoMnn
- mebenb ans negarora: cron, ctyn (Kpecro), eKT
- CUCTEMbI XPaHEHUSA: TYMObI, LLKadobl, CTENAXMN

7. NHoe

71. KomnnekTt kabenen n Kabenw, nepexogHuK/ Ans NOAKIIOYEHUST U KOMMYTaLMU | KOMMA
NnepexogHUKOB obopyaoBaHns; ceTeBon yaNMHUTENb A8 NOAKIIOYEHNS exT

000opyaoBaHUSA K CETU SNeKTponuTaHms u gp. (no
BbIGOpPY)

7.2. |YuyebHasin [nsa peanusaunn obpasoBaTterbHbIX NporpaMm KomnJ
MeToanyeckas exT
nuTepartypa

Paspen 2. ABTOKBaHTYM

N n/n HanmeHoBaHue lMpnmepHble TEXHNYECKME XapaKTePUCTUKN Ea.

n3m.

1. MpodcumnbHoe obopyaoBaHve

1.1. | PaspesHasa mogenb - Tvn KOHCTPYKUMK: pa3pesHasi HanosnbHas, L.
OBYXTaKTHOro ABuratens |- HasHayeHue: ndyyeHne npuHumna paboTel gBuratens
mMonepaa BHyTpeHHero cropaHus (OBC), HaBecHoro o6opyaoBaHus

N 3aneKkTpoobopyaoBaHMs OBYXKONECHOrO TPAHCMOPTHOMO
cpencTtea (Monega)

1.2. PaspesHas mogenb - Tvn KOHCTPYKUMK: CTEHA, WwT.
YeTbIpeXTakTHOro - HaszHa4veHue: nsyyeHne [IBC 1 HaBeCHbIX arperaTos,
asuvrartens, - pa3pesbl AN AEMOHCTPaLMM BPaLLEHUS KOJIEHYaTOro
ManorabapuTHoro Bana, paboTbl knanaHoB (BNycK, BbIMYCK) U T.4.: Hanu4me

1.3. |[JlabopaTopHbIvi cTeHA - Tun KOHCTPYKUMK: CTEHS, LwT.
4N 3ydeHns reomeTpun | - HasHayYeHne: U3yyeHne KOHCTPYKLMK nepeaHen ocn
nepegHer ocu aBTOMOOUNSA, NPUHLMNOB (PYHKLNOHMPOBAHUS U PEXMMOB
aBToMobuns paboTbl; POpMUPOBaHME NEPBOHAYAlbHbLIX HABBIKOB MO

OMarHoCTMPOBaHMIO, TEXHUYECKOMY OBCIYy>XMBaHUIO U
pPEMOHTY aBTOMOGUNSA

1.4. Habop CocTtaB, He MeHee YeM: perynupoBKa CXOXAEeHUs Konec, | KoMnn
OEMOHCTPALUMOHHBIX pblyarv NoABECKW pa3HOW ASINHBI, FEOMETPUS PyJeBOro exT
CTEHAO0B AN U3y4YeHuns yrnpaBneHus, perynupyemsblie yribl yCTaHOBKU KOJIEC,
reomeTpun nepegHen pyneBoe Koneco, 0Cb pyns, nre4do obkaTa, yrbl
NnoaBeECKM 1 PyrneBoro YCTaHOBKW Koneca
ynpaBreHust aBToMoomns

1.5. | PaspesHas mogenb HasHayeHue: ansa nayyeHus yCcTponcTea asuratens u wT.
©EH3MHOBOIo UK KopoOku nepegav
OU3enbHOro asuratens
nerkoBoro aBToMobuns B
cbope ¢ MexaHN4YeCKOn
Kopobkon nepegay

1.6. | ABTOMaTuyeckas HasHayeHue: ang nsydeHus ycTtponcTea Kopooku LT,
kopobka nepefav nepegay
NerkoBoro

www.consultant.ru Crpanuua 19 usz 142

HafeXXHaa npaBoBas noaAepXXkKa


http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru

PacrnopsbkeHue MuHnpocBelleHns Poccumn ot 17.12.2019 N P-139
"O6 yTBEpPXXAEHUN METOANYECKUX PEKOMEHAALIMI MO CO3AaHNI0

[okyMeHT npepoctasneH KoHcynbraHTlntoc

[aTta coxpaHeHus: 26.02.2020

OETCKUX T...
nepegHenpuBOAHOIO
aBToMO6UnNs (paspesHas
Mozenb)

1.7. | PaspesHasa mogenb - OndpbepeHumnan B cbope: Hannuue, wT.
3agHero Mocta c - TOPMO3HbIE MEXaHM3MbI, OANH N3 KOTOPbLIX B paspese:
TOPMO3HbIMU Hanuuve,

MeXaHW3MaMu u - KapdaHHas nepefaya B cbope: Hannyne
dparMeHTOM KapaaHHOM
nepegayu

1.8. | Yu4ebHbIli Habop ans - KonnyectBo cTtaHgapTHbIX MOAENen: He MeHee 16, LT.
00y4eHUs1 1 NOCTPOEHUST | - N3y4eHMe NPUHLUMMOB AENCTBUS NMPOCTbIX U
Mogenen MeEXaHU3MOB U | YCIIOXHEHHbIX MEXaHN3MOB
MaLLUVH

1.9. |lMpaktnyeckoe nocobue |- HasHayeHue: Ans U3yveHUs yCTPOMCTBA U MPUHLMMOB LT
ONS U3y4YeHMs OCHOB OEeVCTBUSA MaLUVH,

MEXaHWKWN, KAHEMATUKN U | - CO30aHNE MOAENEN Pa3fINYHON CTENEHN CIOXHOCTU:
ONHaMUKn Hanmune.
- BO3MOXHOCTb NPUMEHEHNS 3NEeKTPOMOTOPOB: Hanu4yme

1.10. | MpakTuyeckoe nocobune |- dnemeHTbl A4Ns CO34aHMsA MHEBMATUYECKUX CUCTEM: LT
ONns n3yyeHus Hannune,

NMHEBMAaTUYECKNX CUCTEM | - KONIMYECTBO CO34aBaeMbIX MOAENEN: HE MeHee 4 wWT.,
- YCTPOMWCTBO AN u3MepeHns gasneHns (MaHoMeTp):
Hanuuve
1.11. | PecypcHbinn Habop ¢ - BaTtapeliHbIi 6nok Ha 6 baTapeek/akKyMmynATOPOB: L.
3MeKTpOMOTOpamMu Hannune,
- MOTOp: He MeHee 1 WrT.,
- NepeknYaTens co Wnendom: Hanu4yme,
- JOMNONHUTENbHbIE AeTanu: Hanmune
1.12. | OnekTpoaBuraTenb - Pabouee HanpshkeHue: He meHee 5 B, L.
MOLLIHBIA CO BCTPOEHHbBIM | - MakCUManbHbIV KPYTALLMA MOMEHT: He meHee 800
penyKkTopom 060pOTOB B MUHYTY
1.13. | bonbLwon MoTop - Pabouee HanpshkeHue: He meHee 9 B. wT.
- MakCUMarnbHbIN KPYTALWMIA MOMEHT: He MeHee 200
060pOTOB B MUHYTY

1.14. | CpegHuii cepBoMOTOp - aTtuuk yrna nosopoTa: Hannuuve, wT.
- KPYTALWUIA MOMEHT: He MeHee 250 060poTOB B MUHYTY

1.15. | KoHcTpykTOop Ans c6opku | PopM-hakTop: KOHCTPYKTOP-BHEAOPOXKHUK (ABYX TUMOB) C |  LUT.
Moaenu aBToMobuns ¢ NynbTOM OUCTAHUWOHHOIO yrnpasneHns
ONCTaHLMOHHbIM
yrnpaBrneHnem

1.16. | PoboToTexHuyecknn - MNporpammMmpyembIvi MUKPOKOMMbLIOTEP: Hanm4ume, LT,
KOHCTPYKTOP - 6a3oBbI HAOOP 4ATYMKOB: HanNMye

1.17. | PecypcHbin Habop k - [lononHnTenbHble 3N1eMEHTbI 1 AeTanu kK 6asoBomy wT.
po6oTOTEXHNYECKOMY Habopy: Hannuwne,

KOHCTPYKTOPY - coBMectTumocTb ¢ n. 1.16
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NETCKUX T...
1.18. | AkkymynsTopHas - EmkocTb: He meHee 2000 MAvY, LT,
OaTapes - TUM TOKAa: NOCTOSAHHbIMN,
- coBmecTumocTb ¢ . 1.16
1.19. | 3apsigHoe yCTpOWCTBO CosmectumocTb ¢ n. 1.16 L.
NOCTOSIHHOrO TOKa
1.20. | UK-patymk - NamepeHue pacctosHua oo obbekra: Hanmune, WT.
- npuem NK-curHanos: Hanuuue,
- coBMecTMmocTb ¢ . 1.16
1.21. | Habop coegmHUTENbHLIX |- BO3MOXHOCTb COEANHEHUSI MUKPOKOMMbIOTEPA C wT.
kabenen JaTtymMKkamu u MoTopamu: Hanu4ue,
- coBmecTumocTb ¢ . 1.16
1.22. | ObpasoBaTenbHbI - HasHaueHue: nsyyeHme npmHUmMnoB paboThbl wT.
KOMMNNeKT ans cbopku 6ecnunoTHbIX aBToMObOUNEN,
MoJenv aBToMobuns ¢ - LUIMPOKOYroribHasi KaMmepa: Hanmume,
KOMMbIOTEPHBIM 3PEHMEM | - KOHTPOSIEP: HanMune
1.23. | Docka - Tvin gocku: naHopaMHas, TpexanemMeHTHas, LT.
MarHMTHo-MapkepHasi - n3obpaxeHne ¢ AEMOHCTPALMOHHOM CXEMOWN JOPOXKHOIO
ONS M3ydeHns JOPOXKHOIO | ABMXKEHMS ydacTka ropofa: Hanuiuve
OBWXEHUS
1.24. | MarHuTHO-MapKkepHbIn - KonuyecTtBo MarHMTHO-MapKepHbIX NaHHO: HEe MeHee 3 wT.
MaKeT 4118 N3y4YeHus wr.,
[OPOXXHOrO ABMXKEHUS - UBETHblE MapKepbl: Hanu4ue,
- MarHuTbl: Hanu4ue.
- COBMECTMMOCTb c . 1.22
1.25. | KomnnekTt Tematudecknx |- Konmyectso MarHUTOB B BUAe aBTOMOOUNEN: He MeHee wT.
MarHuToB C MOAENAMM 8 wrT.,
aBTOoMobunen - COBMECTMMOCTb C . 1.22
1.26. | Komnnekt Tematnyecknx |- Konnmyecteo MarHUTOB B BUAE AOPOXKHbIX 3HAKOB: HE LT.
MarHMToOB C AOPOXHbIMU | MeHee 65 WrT.,
3HaKamu - COBMECTMMOCTb c . 1.22
2. HononHuteneHo obopynoBaHue
2.1. Komnnekt ansa - KonnyecTtBo NCTOYHNKOB 3NEKTPOIHEPINN: HE MeHee 8, wT.
npoeefeHus - KONIMYECTBO NOTPEDBUTENEN IMEKTPOIHEPTNN: HE MEHEE
3KCMNEPUMEHTOB B 4,
obnactu - U3MepuTenbHbIE YCTPONCTBA: HanMyne
anbTepHaTUBHOM
3HEpPreTukn
2.2. |Habop anbTepHaTuBHbLIX |- HasHayeHue: nsyyeHvne n npoBeaeHne 3KCNepruMeHToB L.
WUCTOYHMKOB 3HEPrnn C C BO30OHOBMNSIEMbBIMU UCTOYHUKAMN 3HEPTUN,
aBTOMODOUITbHOM - aBTOMOOUWIbHas nnatdgopma: Hanudne
nnatgopmonm
2.3. |leHepaTtop Bogopoaa - HasHaueHue: gns nonyyeHns Bogopoaa u 3apsiaku wT.
NOBbILLIEHHON MOLLHOCTU | METANMOrMAPUAHbIX KAaPTPULKEN,
- NPON3BOAUTENBHOCTL Bogopoaa: 4o 6 n/y
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OETCKUX T...
2.4. | OuctunnaTop - NponsBoanTenbHOCTL: HE MeHee 4 n/y, LT,
- TUM UCMOSMHEHUNA: HAaCTOMbHbIN
2.5. | PacwupeHHbI KOMONeKT |- MeHepaTop Bogopoaa And 3anpaBky wT.
ANnd nposegeHns MeTannorngpuaHbix 6annoHoB, NCMOMNb3YyEMbIX B Manon
3KCMEPUMEHTOB B BOLAOPOAHOMN SHEPreTuKe: Hanmume,
obnactu - y4ebHO-TpeHnpoBoYHas Moaerns rmépuaHoro
anbTepHaTMBHON aBTOMOOUNSA HA TOMMNUBHbIX ANIEMEHTaX: Hanu4ue.
3HepreTuku
2.6. | MogynbHbIN KOMNNEKT HasHayeHue: Ans BbINONHEHMS NPOEKTOB MO LT,
Ansi cbopku moaenu 6ecnmMnoTHOMyY TpaHCNOPTY N M3rOTOBMNEHUS
BecnunoTHoro OEVCTBYHOLLMX MAKETOB 31IEMEHTOB TPAHCMOPTHbIX
pobomobunsa ans cuctem
obpasoBaTenbHbIX Lenen
2.7. | ObweobpasoBaTenbHbI |- YHMBEPCANbHLIA MPOrpaMMUpyeMbI KOHTPOSNEpP: wT.
Habop ans Hanmyve,
NPaKkTUYECKOro N3y4YeHus1 |- OQHOMMATHbBIA KOMMbIOTEP: Hanu4ume,
poBOTOTEXHNYECKMX - KOMNIEKT Aetanen ang cbopku: Hanu4une,
KOHCTPYKLMM - KONIMYECTBO 3rnemMeHToB Habopa: He meHee 600
2.8. | PecypcHbIn Habop K - JononHuTenbHbIe 3NEMEHTbI U AeTanu k 6azoBomy LT
obuweobpasoBaTtensHoOMy | Habopy: Hanuuue,
Habopy ans - COBMECTUMOCTb C . 2.7
NpaKkTUYECKOro N3y4yeHus
pPOBOTOTEXHUYECKUX
KOHCTPYKLUIA
2.9. |Motop-koneco, Tvn 1 - lnameTp Koneca: He MeHee 26 AONMOB, wT.
- MOLLHOCTb MoTopa: 500 BT
2.10. | Motop-koneco, Tmn 2 - lnameTp Koneca: He meHee 14 OONMOB, LT.
- MOLLHOCTb MoTopa: 500 BT
2.11. | Komnnekt gns cbopku - Pagnoynpasnsiemas mogens roHOYHOrO rpy3oBumKa: LT,
aBTOMOOMNA C CUCTEMON | Hanuuue,
ONCTaHLMOHHOTO - KOMNIEKT LWWH (Konec B cbope) ansa acgansTa u
BMAEONMIOTUPOBAHMS 6e300poxbs: Hanmune,
- perynaTop o60pOTOB: Hannyne,
- KOMNNEKT TPexkaHanbHOM pagunoannapaTtypbl C
NPUEMHWNKOM: Hanuuue,
- KypcoBasi kamepa ansa FPV-mogenein: Hanuune,
- BugeonepeaaTyvk: Hanmyue,
- BUgeoLunem: Hanmdme
3. NHCTpyMeHTHI
3.1. | Habop py4Horo - MaTepuwan: metann, wT.
WHCTPyMeHTa, Tvn 1 - MaTepuan pyyek: pesuHa,
- KONIMYECTBO NpeamMeToB: He MeHee 20
3.2. | Tenexka c komnnektom |- MaTepuan: metanmn, LT
WHCTPYMeHTa Ans - MaTepwuan pyyek: pesuHa,
aBTOCEpBMCa - Konu4yecTtBo npeameToB: He meHee 300,
- KONIMYECTBO SILLMKOB: He MeHee 7
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3.3.

Habop py4Horo
WHCTPYMeHTa, Tvn 2

- Martepuwan: metann,

- MaTepuan pyyek: pesuHa,

- YyeMoJaH Unu Kenc Ans XpaHeHus: Hanu4uve,
- KIMOYM KOMOUHNPOBAHHbIE: Hanuune,

- TpewloTka: He MeHee 2 LWT.,

- OTBEPTKU KPpeCTOBbIE U WINMLUeBble: Hann4une,
- FONTOBKX pa3HOro pasmepa: Hanuuue,

- KOMMYEeCTBO NpeaMeToB: He MeHee 150

wT.

3.4.

LTaHreHUnpKynb
uncpposon, 150 mMm

- MaTepuwan: metann,
- KOpMyC Ancnnes: NnacTuk,
- rmybvHomep: Hanu4yne

wT.

3.5.

HyTtpomep

- Mpeumn3nOoHHBI MHCTPYMEHT ANs onpeaeneHns
pa3mMepoB NasoB, OTBEPCTUIA U BHYTPEHHUX
NOBEPXHOCTEN U3aenuin MetoaaMu abCcomoTHOrO U
OTHOCUTENBHOIO U3MEepPEeHus,

- MaTepuan: metann

wT.

3.6.

TBepaoomep pesunHbl 1
nnactuka no Wopy

- Tvin: undposon,

- MakcumarbHbIA NoKasaTenb namepeHuii: He meHee 100
HSA,

- BCTPOEHHbIN MHAEHTEP: Hanu4ue,

- (byHKUMA nogkntoveHus k MK: Hanuune

wT.

3.7.

NHdpakpacHbIn
TepMoMeTp

- OnTnyeckoe paspelleHne: He meHee 50:1,

- MakcumarnbHbI NokasaTtenb namepeHui, °C: He MeHee
1650,

- (byHKUMSA nogkntoveHus k MK: Hanuune

wT.

3.8.

Teepoomep
YyNbTPa3ByKOBOW

HasHaueHue: n3mMmepeHune TeepagocTn MmeTanioB

wT.

3.9.

MynbTumeTp

- Tvin: undposon,

- N3MEepPEHME NOCTOSAHHOIO Y NEPEMEHHOIO TOKOB:
Hanuuue,

- U3MepEHME NOCTOSHHOIO U NEPEMEHHOIO HANPSXKEHWI:
Hanuuue,

- U3MEPEHME EMKOCTU: Hanm4ue,

- N3MEpPEHME COMNPOTUBMEHUA: HANn4ne

wT.

3.10.

BecteHeBas namna c
yBENUYMUTENBHOW NUH30M

- MaTepuan nuH3bl: CTekro,

- YBENUYEHne: He MeHee 5 anonTpun,

- nuTaHne ot ceTtn 220 B: Hannuue,

- namMmna: Hanuuue.

- CTpyOUMHa Onsi KPEMEHUS K CTONY: Hanu4mne

wT.

3.11.

Openb-wypynosepT

- HYyucno akkyMynsaTopoB B KOMMSEKTE: HE MeHee 2,
- HanpsbkeHne akkymynatopa: 12 B,

- peBepc: Hanu4ue,

- Hanu4une OBYX CKOPOCTEN

T,

3.12.

PeHoBaTop

- MowHocTk: He meHee 190 BT,
- yron - perynvpoBka 000pOTOB: Hanu4uve,
- KONMYEeCTBO HaAcadoK B KOMMMNEKTe: He MeHee 12 WwT.

T,
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OETCKUX T...
3.13. | PeH cTpouTenbHbIN - ®eH TeXHUYeCKMn AN NoacyLUMBaHNS NOBEPXHOCTEN. LT,
- KONIMYECTBO CKOPOCTEN: He MeHee ABYX
3.14. | lUnudpoBanbHas mawuHa |- YactoTta konebaHuii: He meHee 20000 konebaHui B wT.
BNGpaumoHHas MUHYTY,
- nuTaHue ot cetn 220 B: Hanuuwne,
- ANWHA: He MeHee 125 MM,
- (OYHKLMS NOAKITHOYEHUS K MbINIECOCY: HanM4ne
3.15. | MHorodyHKUuoHanbHbIn | - HagHadeHue: ceepnexuve, wnudgosaHue, pessba, L.
WHCTPYMEHT (MyNnbTUTYN) | rpaBupoBka, pesepoBaHme, Nonmposka 1 T.4.,
- BO3MOXHOCTb 3aKkpenneHus uaHru - ot 0,8 Mm: Hanuume
3.16. | Kneeou nuctoner - lnameTp KNeeBoro CTepXXHa: He meHee 11 M, wT.
- HOXKa-NoACTaBKa: Hanu4ue,
- (byHKUMA perynMpoBkM TemnepaTypbl: pekoMeHayeTcs
3.17. | MNpAMOyronbHbIN - Tvn marumMTa: HeoguMOBbIN, WT.
MarHUTHbIA NOTOK - paamepbl: He meHee 300 x 200 mm
3.18. | lUnudpok AnnHHbIA - Tvn MHCTpyMEHTa: py4HOMN, wT.
- (byHKUMSA WNnoBaHNA NOBEPXHOCTEN: Hanuyue,
- paamep: He meHee 70 x 390 mm
3.19. | Wnudpok cpeaHun - Tun MHCTpYyMeHTa: py4HOWn, LT,
- (byHKUMSA WNnoBaHNA NOBEPXHOCTEN: HaNu4ue;
- pa3mep: He 6onee 70 x 290 Mm
3.20. | Wnundok kopoTKui - Tvn nHCTpyMeHTa: py4HOMN, L.
- (OYHKUMS WNMdOBaHNS NOBEPXHOCTEN: Hanm4ume;
- pa3mep: He 6onee 70 x 190 mm
3.21. | Habop cdhacoHHbIX - Tvin MHCTpPYMEHTA: py4YHOM, wT.
LUNNKOB pasHbIX - (byHKUMSA WnNndosaHNA NOBEPXHOCTEN: HaNn4ne
npocunen
3.22. |lMbinecoc cTtpouTtenbHbii |- MowHocTb: He meHee 1200 BT, WT.
- 0bbem baka: He meHee 15 n,
- BO3MOXHOCTb paboTaTb 6e3 meLuka: Hannuue,
- BO3MOXHOCTb cOopa XXMAKOCTU: Hanu4ne
3.23. | MNpoMbILNEHHbIN - MowHocTb: He meHee 1000 BT, WT.
nblnecoc - 0bbem baka: He meHee 30 n,
- BO3MOXHOCTb paboTaTb 6e3 meLuka: Hannuue,
- BO3MOXHOCTb cOopa XXMAKOCTU: Hanu4mne
3.24. | Becbl aneKTpoOHHbIE - Mpepen B3ewnBaHua: He meHee 10 kr, wT.
TOproBble - KK-ancnnen: Hanuyue,
- BO3MOXXHOCTb aBTOHOMHOM paboTbl: Hanuune
4. KomnbtoTepHoe o6opyaoBaHue
4.1. |Hoytbyk - Mpoueccop: He meHee 4 aaep. L.
- NPOM3BOAUTENBHOCTL NpoLleccopa (no Tecty PassMark
- CPU Benchmark http://www.cpubenchmark.net/): He
meHee 7500 eanHuy,
- TaKTOBasd YactoTa: He meHee 1,6 'L,
- ornepaTuBHasi NnamsaTb: He MeHee 8 [0,
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OETCKUX T...
- 06bem HakonuTensa SSD: He meHee 256 [0,
- NpeaycTaHOBMEHHas ornepaumMoHHasa cuctema ¢
rpaconyeckum nosb3oBaTENbCKUM UHTEPdENCOM,
obecneunBatoLLas paboTy pacnpocTpaHEHHbIX
o6pasoBaTerbHbIX 1 OBLLECUCTEMHBIX MPUIOXKEHWIA:
TpebyeTcs,
- MaHUMNYNATOP TMNa MbILWb - HANU4Kne
4.2. | MO®Y (konup, NpuHTEP, - Tun yctponctea: MoV, wT.
CkaHep) - UBETHOCTb: 4/0,
- bopmart bymaru: A4,
- TUN nevaTun: nasepHasi
4.3. | JokymeHT-kamepa - Tun: KoMnbloTEPHOE 060pPYAOBaHNE, wT.
- paspelleHune: He meHee 1500 x 1200,
- nopt USB: Hanunune,
- MOBOPOT U30BpaXkeHus: Hanuine
4.4. |Beb-kamepa - PaspelieHune: He meHee 1920 x 1080, aBTomaTU4eckas wT.
dokycupoBKa: Hanu4due,
- maTpuua: He meHee 3 Mn
4.5. KonoHku ans - BocnpownsseneHue 3Byka cTepeo; LT.
KomnbtoTepa - CyMMapHasi MOLLLHOCTb: He MeHee 10 BT
4.6. |®dnaw-Hakonutenb - Tun noakntoyeHna: USB, WwT.
- 06beM namsaTu: He meHee 16 6
4.7. | Kapta namaTtu - Tun kapThbl: SD, wT.
- 06bem namaTu: He meHee 16 6
4.8. |Tenexka onsa 3apsgku n | - KonuvectBo HoyTOykoB: He MeHee 30 LWT., KONMYecTBO LT.
XpaHeHnsi HoyTOyKoB NMOBOPOTHbIX KOMEC: He MeHee 2 LWT.,
- OTAEN Ansa pasmelleHns 6rIoKoB NUTaHNS HOYTOYKOB:
Hanuyue,
- oTaen ans obecneveHns NOAKNIOYEHNA 610KOB NUTaAHUSA
HOYTOYKOB K CETW SMNEKTPONUTAHUS: Hanu4ne
5. MporpammHoe obecneveHne
5.1. | OducHoe nporpammHoe | lMporpammHoe obecnedeHne Ans NnpocMoTpa U nuueH
obecneyeHne pefakTMpOBaHMUS TEKCTOBLIX AOKYMEHTOB, 3NTEKTPOHHbIX 3usa
Tabnuu 1 npe3eHTauni pacnpocTpaHeHHbIX dopMaToB
5.2. |lNporpammHoe Cpepa rpaduyeckoro nporpammupoBaHuns niueH
obecneyeHne ons cbopa | (nocnegoBaTenbHOE coeanHeHNe OYHKLMOHaNbHbIX 3us
1 06paboTkM OaHHbIX, 6rokoB Ha Grok-guarpaMmMe) ans ObICTpPoOro co3gaHus
ynpaBneHus KOMMIMEKCHbIX MPUITOXXEHUI B 3aa4ax U3MepeHus,
TEXHONMOrMYEeCKUMMU TECTUPOBaHWS, YNpaBneHns, aBTomaTusaumm Hay4yHoro
npoweccammu 3KcnepumeHTa 1 o6pasoBaHus
5.3. |lporpammHoe MporpaMmmHoe obecneyeHne ansg NOAroTOBKM K nuueH
obecneyeHune ans TeopeTudeckoMy ak3ameHy B (MBO[ kaHanaaToB B 3us
N3y4eHusi NpaBusl BOAMUTENN TPAHCMOPTHBLIX cpeacTs kateropum B n C u
OOPOXHOro ABMXKEHUSA nogkateropun B1 n C1
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MpeseHTaunoHHOe obopynoBaHune

6.1.

MoHo6no4Hoe
NHTEpaKTUBHOE
YCTPOMCTBO

- 'HTepaKTMBHbI MOHOOOYHbIV ANCNNEN, AnaroHanb
3KpaHa: He MeHee 65 O1o1MOoB,

- KONIMYECTBO OAHOBPEMEHHO pacrno3HaBaeMbIX KacaHui
CEHCOpPHbLIM 3KpaHOM: He MeHee 20 kacaHun,

- KONIMYECTBO NoaaepxmBaeMbix 6e3baTaperHbix
CTUITYCOB OJHOBPEMEHHO: HEe MeHee 2 LWT.,

- MHTErPMPOBAHHBIN AaTYNK OCBELLEHHOCTU ONS
aBTOMAaTUYECKOW KOPPEKLMUN APKOCTU NOACBETKM:
TpebyeTcs,

- UHTErpmMpoBaHHble (OYHKLMM BbiBOAA M306paxkeHni ¢
3KpaHOB MOBUIBbHbBIX YCTPOWCTB (Ha nnaTtdopme
pacnpocTpaHeHHbIx OC), a Takke C BO3MOXHOCTbIO
WHTEPAaKTUBHOIO B3aMMOLENCTBMUSA (YNpaBneHunst) ¢
YCTPONCTBOM-UCTOYHUKOM: TpebyeTcs

wT.

6.2.

HanonbHas MobunbHas
cTonKa ans
WHTEPaKTUBHbIX AOCOK
UIn yHMBeEpcarnbHoe
HaCTeHHOe KpenneHne

- CoBMECTMMOCTb C MOHOBMNOYHBIM UHTEPAKTUBHbLIM
ycTponcTteom n. 6.1,

- MakcumarbHbI BEC, BblAEPXXMBAEMbIN KPENIIEHNEM: HE
MeHee 60 Kr

T,

6.3.

dnunyapt

- Paamep pabouen obnactu: He meHee 700 x 1000 Mm

T,

Meb6enb 1 ocHaweHne paboymx mect

7.1

Komnnekt yyebHowm
mebenu

- Y4yebHasa mebernb: cknagHble napTbl (CTOnMbI), CTyNbs
(kpecna),

- mebenb ansa negarora: cTon, CTyn (kpecno),

- MpoYee: AoCKa MarHUTHO-MapKepHasi HacTeHHas,
MarHUTHO-MapKepHas nneHka, A4oCKka HaCTeHHas
npobkoBas (no BbIOOPY)

KomMnn
eKT

7.2.

Komnnekt pabouen
mebenn (NpMMepHbIN
Habop)

- BepcTak AByxTyMOOBBIV C 3aLLMTHBIM SKPaAHOM,

- Tenexka MHCTPYMeHTanbHas nogkatHas OTKpbITas,
- cTon paboumi oguHapHbIN,

- MaHenb 3MeKTPOMOHTaXHas Ans CTONoB.,

- nogBecHas aHTucTatmdeckasa Tymba,

- pononHuTensHoe obopyaoBaHWe NS SALLMKOB,

- KOBPUK ANS SILLMKOB,

- @aHTUCTATUYECKUI HACTOSbHbLIN KOMMIIEKT,

- becTeHeBas namna c yBenuunTernbHON NIMH30N.

- namna GOKOBOW NOACBETKY,

- gepxaTenb Ans NMMHUETOB U MHCTPYMEHTOB,

- KPIOYOK ANs KPENNEHUS TSHKENbIX MHCTPYMEHTOB,
- NNOTOK ANsi JOKYMEHTOB 1 Bymar,

- AepxaTenb A58 MENKoro MHCTPYMEHTA,

- noakaTHaa Tymba,

- WKad ANA AOKYMEHTOB.

- ApanBep, opaviBep-Tymba cTaumMoHapHas
MeTannnyeckas Ha 7 AwukoB (no Bbibopy)

KomMnn
eKT

7.3.

KomnnekTt cuctem
XpaHeHus (MpUMEpPHbI
Habop)

- Wkadh B cbope Ha 126 kopobos,
- CTOVKa Anst KOMMMEKTYOLWUX,

- CTEeNNax yHMBepcanbHbIn,

- KOHTEMHEpPbI pa3HbIX pa3MepoB,
- KPbILLKM A5 KOHTEHepa,

Komnn
eKT
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- KOHTENHEP C KPbILLIKOW BKNaabiBaembli (Mo BbIGOPY)

PacxogHble maTtepuannbl

8.1.

KomnnekT pacxoaHbIx
maTepuarnos ans
y4ebHoro knacca

- PacxogHble matepuansl ana mogyns "OcHoBbI
MEeXaHMWKN N KOHCTPYnpoBaHus",

- MONHbIA KOMMIIEKT 3anacHbIX YacTen Ans
pagvoynpasnsemoro astomobuns 1:18,

- MOMHBbIN KOMMMEKT 3anacHbIX YacTten ans
paguoynpasnsiemoro astomobuns 1:10,

- CMEHHas LWKWHa Ana paguoynpasnsieMoro asTomobuns,
- AnCKK Konec,

- cMaska ans audpdpepeHumana paguoynpasnsembix
aBToMobunen,

- HOE

Komnn
eKT

8.2.

Komnnekr pacxoaHbIX
mMaTtepuanoB Anda
NPakTn4eCcKnx 3aHATUN

- CbopHas mogenb TaHka T-34-85,

- cbopHasa Moaernb Norpy3yunka, rpy3oBUKa,

- BornosnHeHme K rpysosuky UGM-11,

- cbopHas Mmogenb TpaMBasi C peribcamu,

- cbopHasa mogenb kombarHa,

- cbopHasa moaenb TpakTopa,

- cbopHast moaenb NHeBMaTUYECKOro ABuUraTens,
- cnopTkap U-9 MpaH-npwu,

- MELLKM NS NbINIECOCOB,

- bmnbTp ONs NbiNecocos, NHoe

KomMnn
eKT

8.3.

KomMnnekT pacxogHbix
MaTepuanoB ans pabothbl
B XanTekK

- FTodpokapToH Byphlii;

- KrneeBble CTEPXXHW ANs TEPMOMUCTONETA;

- KNnen yHnBepcanbHbIi;

- NNe3Bus ANng HOXa;

- NleHTa Knenkasi ynakoBoyHas;

- NNeHTa manspHas;

- nnctbl MNMBX 2030 x 3050 MM - 3 MM, 5 MM 1 8 MM;

- Habop NUOK ANt 3NeKTPonob3nka;

- KOMNNEKT Ans cbopkn Moaenv pagnoynpasnsiemMmoro
aBTomobuna M 1:10;

- KOMMAEKT Ansi cOoOpKNU MOAENV pagvMoynpaBnsaemMoro
aBTomobuna M 1:18;

- caMmope3bl yHMBepcarbHble OLMHKOBaHHbIE 3 X 255 MM,
4 x 35 MM, 4 X 50 mm;

- baHepa PK HewnudoBaHHas copT 4/4 - 4 mm, 6 mm, 10
MM, 12 MM, 18 Mum;

- Habop HaxxgayHowm Gymarm N 120, 240, 320, 400, 600;
- Nnak no gepesy GecLBETHbIN;

- Kpacka ankugHasa unvm Bo4o3MynbCUOHHasA No AepeBy
Oenas;

- KOnep yHMBepCanbHbIN (KPacHbIA, CUHURA, XXEMTbIN,
3eneHbIN, OpaHXeBbIA, YEPHbIN);

- nepyaTku ogHopasoBskle X/6, pa3mep S u M;

- Habop MMHK-HAcCaAOOK AN rPaBMPOBaribHbIX MaLUWH;

- Habop Hacagok onst peHoBaTopa,

- UIHoEe

KomMnn
eKT

8.4.

PecypcHbI kKOMNnekT
AN paguoynpasnsaemMon
Mogenu ¢ ruépugHomn
3MEKTPUYECKON CUCTEMOM

- loHOYHas paguoynpaBnaemas woccenHas Mogerb - He
MeHee 2 LWT.,

- Habop anbTepHaTUBHBLIX ICTOYHUKOB 3HEPTUN C
aBTOMOOUNbHOM NNAaTOPMON - He MeHee 4 LWIT.,

Komnn
eKT
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NUTaHWsA C BOOOPOOHbBIM
TONMIMBHbLIM 31IEMEHTOM
moLHocTbio 30 - 60 BT

- reHepaTop Bogopoaa: He MeHee 1 Wr.

9. NHoe

9.1. KomnnekTt kabenen n - Kabenu, nepexodHukn onst NOOKNHOYEHUS K KoM
NnepexogHUKOB KOoMMyTaumm obopyaoBaHus; exT

- CETEBOW YANVHUTENb AN1A NoAKMNoYeHns obopyaoBaHms
K ceTu anekTponuTanua u ap. (no sbibopy)

9.2. |YuebHas u [nsa peanusaunn obpasoBaTterbHbIX NporpaMm KomnJ
MeToanyeckas exT
nuTepartypa

Paspen 3. IT-kBaHTYM

N n/n HanmeHoBaHue lMpnmepHble TEXHNYECKME XapaKTePUCTUKN Ea.

n3m.

1. Y4yebHoe obopynoBaHue

1.1. | Habop gns GbicTporo - MukpokoHTponnepHas nnatcgopma: Hannyue, wT.
NPOTOTMNUPOBAHUSA - KOMMMEKT paguogeTanen n NpoBOAOB: HanMune,

AMEKTPOHHbIX YCTPOUCTB | - MaKeTHas nnarta: Hanuuune
Ha OCHoBe

MUWKPOKOHTPOMNEPHON

nnatgopmsl

1.2. |Habop ans 6bicTporo - MukpokoHTponnepHas nnatdgopma: Hanuuue, wT.
NPOTOTUMUPOBAHNS - KOMNIEKT paguoneTanen: Hanmune,
3NEKTPOHHbIX YCTPOWCTB | - MNaTa paclUMpEHUs: Hannine
Ha OCHOBe
MUKPOKOHTPONIIEPHOWN
nnaTtgopMbl Co
BCTPOEHHbIM
WHTEpPNpeTaTopom

1.3. |Habop ans 6eicTporo - OgHonnaTHbIN KOMMNBITEP: Hanmyne, L.
NPOTOTMNUPOBAHUSA - KapTa NnamATy ¢ NpeayCcTaHOBMEHHOW OnepaLOHHON
AMEKTPOHHbIX YCTPOWUCTB | CUCTEMOW: Hanunuuve,

Ha OCHOBE OOHOMMATHOrO | - OMOK NMTaHWA: Hanm4re,
KoMMbloTepa - KOMNNEKT Kabenen Ans NOAKMYEHUs: Hanu4me

1.4. | MukpokoHTponnepHas - MukpokoHTponnep: Hanuuune, LT,
nnatcpopma, Tmn 1 - KONMYeCTBO LNPOBbLIX BXOA0B/BbIXOAO0B: HE MeHee 70,

- KONIMYECTBO aHarloroBbIX BXOAOB: HE MeHee 16

1.5. | MukpokoHTponnepHas - KonnyectBo MUKpONpoLECCOPOB: He MeHee 2, L.

nnatcpopma, Tmn 2 - akcenepomeTp, MarHMToMeTp, TepmomeTp, Bluetooth:
Hanuuue.
- Anst oby4eHus NnporpaMMMpoBaHnto Ha JavaScript 1
microPython

1.6. | MukpokoHTponnepHas - MukpokoHTponnep: Hanuuune, LT,
nnatcgopma, Tmn 3 - KONIMYECTBO NOPTOB O6LLEr0 Ha3HaAYeHUsI: He MeHee 22

HafeXXHaa npaBoBas noaAepXXkKa

www.consultant.ru

Crpanuua 28 us 142


http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru

PacrnopsbkeHue MuHnpocBelleHns Poccumn ot 17.12.2019 N P-139
"O6 yTBEpPXXAEHUN METOANYECKUX PEKOMEHAALIMI MO CO3AaHNI0

[okyMeHT npepoctasneH KoHcynbraHTlntoc

[aTta coxpaHeHus: 26.02.2020

OETCKUX T...
1.7. | OgHonnaTHbIN - MuHn-koMnboTEP ANA NPOTOTUNMPOBAHNS HOCUMBbIX LT,
KomnbtoTep, Tmn 1 YCTPOWCTB 1 YCTPOWCTB ANd "MHTepHeTa BeLlen",
- KONIMYECTBO A4ep npoleccopa: He MeHee 4,
- TaKTOBasi YacTtoTa npoueccopa: He meHee 1,4 ITu,
- Bluetooth, Wi-Fi: Hanuune,
- KONMYECTBO BXOA0B/BbIXOA0B: HE MeHee 40
1.8. | Obpa3zoBaTenbHbIN - MukpokoHTponnepHas nnatcgopma: Hann4ue, wT.
Habop aonsa obyyeHus - MraTa paclMpeHnst: Hanmyue,
npvKNagHoMy - ApanBep MOTOPOB: Hanu4ue,
NPOrpaMMUPOBAHUIO HA | - KOMMNMEKT pagmMoaeTanei U NPOBOAOB: Hanu4me,
C++ - MakeTHas nnara: Hanuuune
1.9. | OtnagoyHas nnarta - 32-BUTHBI MUKPOKOHTPOIIIEp: Hanmune, wT.
- KONIMYECTBO BXOA0B/BbIXO4O0B OOLLEro Ha3Ha4YeHust: He
meHee 80,
- BCTPOEHHbIV NporpamMaTop: Hanuume
1.10. | Oatyuk - 3D-aKONCTHK - Tun: moagyne, WT.
- aHanorosbI cUrHan rno ocam X, Y: Hanuuue,
- UndppoBON cuUrHan Npu Haxxatuu: Hanu4me
1.11. | Jatyuk - IMU-ceHcop Ha |- Tun: moaynb. LT.
10 cTteneHen ceoboapl - TPEXOCHBIN akcenepomeTp, TPEXOCHbIN MPOCKon,
TPEXOCHbI MarHeTomeTp/koMnac, 6apomeTp: Hanuune
1.12. | Jatyuk-akcenepomeTp - UamepeHue yckopeHusa no ocsam XYZ: Hanuuue, wT.
- BCTPOEHHbIV JAaTYMK TeMMNepaTypbl: Hanu4ue,
- PerynaTop HanpshKeHus: Hanuime
1.13. | Oatumk - aHanorosbIn - HasHaueHune: nsmepeHue Temnepartypbl BO34yxa, LT,
TEpMOMETP BoAbl/Macna (npu Ucnosrib30BaHUN NEKTPUYECKON
nsonsauun),
- paboyas Temnepartypa, °C: ot -40 go +125,
- aHanoroBbIf CMIHaM Ha BbIXOAE: Hanuine
1.14. | JaTtyuk-ayamnosxoa - Tun: moayne, LT.
- pazbeM TRS 3,5 mm (mini-jack): Hannuue,
- KOHTaKTbl 06 beJUHEHNS CUTHANOB: HaNn4yne
1.15. | Jatyuk-6apomeTp - Tun: mogyne, WwT.
- U3mMepeHne aTMOCEepPHOro AaBneHns Unmn BbICOThbl Hag
YPOBHEM MOpS: Hanu4me
1.16. | Oatumk-rupockon - Tun: mogyne, L.
- U3MEepeHMe YrrnoBON CKOPOCTU BOKPYr ocen XYZ:
Hanuive
1.17. | JaTymK BNaXxHOCTH - MakcmanbHas rnybuHa norpyxeHusi B noysy: oo 40 wT.
nouysbl MM,
- Wwnewnd Ana NOAKNIOYEHNS K yNpaBnsiowen nnare:
Hanuuve
1.18. | JaTtumk TemnepaTtypsbl - Tvn ucnonHeHwus: kabenb, wT.
repmMeTUYHbIN - pabouunn grnanasoH, °C: oT -55 go +125,
- AaHHble B BUAe undposoro curHana ¢ 12-6utHeim
paspeLLeHnem: Hanu4mne
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OETCKUX T...
1.19. | Jatuuk Bogopona - Tun: mogyne, WwT.
- BCTPOEHHbLIN HarpeBaTerbHbIN 3NEeMEHT: Hanu4me,
- aHaroroBbI CUrHam Ha BbIXxoae, NPOoNopPLUOHabHbIN
coAep)kaHuto Bogopoaa: Hann4yme
1.20. | Jatymk KMcnoTHoCTH - CeHcop ans usmepeHnst pH-ypoBHS XUAKOCTEN, LT,
XnakocTn - 30HA Cc Kabenem u NNaTon: Hanu4yne,
- eMKOCTb C KanmbpoBO4YHON XNOKOCTbIO: Hanmune,
- aHaroroBbIV CUrHamM Ha BbIXo4e: Hanuime
1.21. | JaTynk OCBELLLEHHOCTU - Tun gaTymka: mogyne, WwT.
- aHarnoroBbIN CUrHan Ha Bbixoge: Hann4me
1.22. | JaTtymk napos cnupTa - Tvn: mogynb, wT.
- BCTPOEHHbIN HarpeBaTernbHbI 3NIEMEHT: Hanu4ue,
- aHarnoroBbIN CUrHam Ha BbIXo4e, NPONOpPLMNOHANbHLIN
coAepXaHuIo NapoB CnMpTa B OKpyXatoLlen cpeae:
Hanuune
1.23. | JaTtuMk noToka BoAbl - KonuyectBo nmnynbcoB Ha 1 n: He meHee 450, wT.
- MakcMMarbHbI 06BbeM NpoxoasaLen XUAKOCTU: He
meHee 30 n/mMuH,
- MakcumMmarnbHoe gasrneHue: He bonee 1,75 Mna
1.24. | JaT4ymK HaKnoHa - Nlormyeckun 0 unn 1 Ha BbiXxoae B 3aBUCMMOCTM OT wT.
NONOXEeHNa gaTymKa: Hanu4dme,
- Kancyna ¢ MeTannmMyecknm LWapukom BHYTPU: Hanmyune
1.25. | JaTtuuk npubnmxeHma n | - Tun: nasepHbIn ganbHOMeEpP 4SS BbICOKOTOYHbIX wT.
OCBELLEHHOCTH N3MepeHunn,
- AnanasoH usmepsiemblx pacctosHumn, mm: ot 0 go 100,
- AnanasoH namepeHunsa ocaelleHHocTn, nk: ot 0,08 oo
100000
1.26. | datyuk nynbca - MowHbIn cBeTOogMOA: Hanuuue, wT.
- CEHCOp APKOCTU: Hanu4ne
1.27. | JaTtyuk TemnepaTypbl - 1-Wire nHTepdenc: Hanu4ne, wT.
- pabouunn grnanasoH, °C: oT -55 go +125,
- JaHHble B BMae umdpoBoro curHana ¢ 12-6utHeim
paspeLLeHnem: Hanu4mne
1.28. | daTtumk TOoKa - [lnanasoH namepsiemoro Toka, A: ot -5 go +5, WT.
- TUM N3MEPSIEMOTO TOKA: NMOCTOSAHHLIN/NEPEMEHHbIN
1.29. | daTyuk ypoBHS BOAbI - Tvin gaTymka: undposon, LT.
(npsimon) - FTEPKOHOBOE pene: Hann4ue,
- pe3bba 4518 KpenneHus K KpbILLKe U OHY EMKOCTHU:
Hanuume
1.30. | datumk Xonna - Tun gaTtymnka: aHanoroBbIN, LT.
- N3MepeHne HanpsXKeHHOCTM MarHMTHOro Moss:
Hanuuue,
- U3MepeHMEe NONSAPHOCTN MarHUTHOIO MNOMA: Hanuune
1.31. | Jatyuk wyma - Tun gaTtymnka: aHanoroBbIN, LT.
- U3MEPEHME YPOBHS FPOMKOCTU: Hanmuue,
- perynmpoBka YyBCTBUTENbHOCTM TPUMMEPOM: Hanu4ne
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OETCKUX T...
1.32. | datumk - UK-npnemHuk - Hecywas yactoTta npuemHuka: He 6onee 38 kl'y, LT.
- UMGPOBON CUrHaN: Hanuyne
1.33. [ datuumk - nHppakpacHbi | - CeHcop Ansa onpeaeneHns paccTosHMs no LT,
nansHomep, Tvn 1 OTpa)KeHHOMY CBETOBOMY CUrHany,
- AmanasoH pacctosHui: ot 10 go 80 cm
1.34. | Oatymk - nHppakpacHbi | - CeHcop Ans onpeaeneHns paccTosHMs No L.
nanbHomep, Tvn 2 OTpa)KeHHOMY CBETOBOMY CUrHany,
- AnanasoH pacctosHuin: ot 20 go 150 cm
1.35. | daTuuk - uHppakpacHbin | - CeHcop Anst onpeaeneHns paccToaH1s no wT.
nanbHomep, Tmn 3 OTpa)KeHHOMY CBETOBOMY CUrHany,
- AnanasoH paccTtosHuin: oT 4 go 30 cm
1.36. | [laTumKk OBMXKEHUS - MupoaneKTpnyecknin ceHcop: Hanmuune, wT.
WHOpaKpacHbIn - bmkcmpoBaHme aBMkeHUS OO BEKTOB: HanM4une,
- paccTosiHne HabnaeHns: 0o 7 m,
- yron o63opa: He meHee 110°
1.37. | Datuuk-knasuatypa - 4 X |- Konn4ectso KHOMok: He MeHee 12, LT.
3 KHOMKK - FepPMETUYHOCTb MeMBPaHHOW KnaBMaTypbl: Hanuyne
1.38. | Jatuuk-knaBuatypa - 4 x |- KonnyectBo KHOMok: He MmeHee 16, LT.
4 KHOMKM - repMeTUYHOCTb MeMOPaHHOW KnaBMaTypbl: Hanu4ne
1.39. | JaTt4mk-kHoMKa - Tvin: mogynb, WwT.
- COMpOTMBREHME n3onaTopa KHOMkK: He meHee 100
MOm,
- LMdOPOBO CUrHAN Ha BbIXOAE: Hanuyne
1.40. | daTyuk - ceHcopHas - Tvin: mogynb, WwT.
KHOrMKa - YYBCTBUTESNbHbIN 3NEMEHT 1 BNOK U3MEepPEeHNs EMKOCTH
Jatuuka: Hanuuve,
- CBETOAMOA: Hanuuue
1.41. | Oatunk-marHetomeTp/ko |- Tun: moayne, L.
mnac - onpegeneHue yrnos mexagy ocamuv XYZ v cunosbiMu
NNHUSIMU MarHUTHOMO Nons 3eMnu: Hanu4ue,
- N3MEPEHME MArHUTHOW MHOYKUWUW: Hann4yne
1.42. | Datynk-noTeHuUmMomeTp - HasHa4veHune: perynmpoBka HanpsixeHus, L.
- TUM NOTEHLMOMETpA: NMNHENHbIN
1.43. | daTyuK - peaunctop - MakcumanbHbIn hukeupyembli Bec: He meHee 10 kr, wT.
nasneHus, gnametp 12 - AnameTp aKTMBHOW obnacTu: He MeHee 12 MM
MM
1.44. | JaT4yuK - peaunctop - AKTUBHas ANMHa: He MeHee 55 MM, LT.
narmnba, Tmn 1 - oOLasa anuHa: He MeHee 74 MM,
- COMPOTMBIIEHNE B PA30rHyTOM COCTOSIHUU: He Bonee 25
KOwm,
- MakcumarbHOe CONPOTMBIIEHNE B COrHYTOM COCTOSHUM:
He meHee 125 kOMm
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OETCKUX T...
1.45. | Jatyuk - peanctop - AKTMBHas AnuHa: He MeHee 95 MM, WwT.
narnba, Tvn 2 - obwasn gnuvHa: He meHee 112 MM,
- COMpPOTMBIEHME B PA30rHyTOM COCTOsIHUK: He Gonee 10
KOMm,
- MakcnmarnbHOEe COMPOTUBIIEHNE B COrHYTOM COCTOSIHUM:
He meHee 110 kKOm
1.46. | daTtuunk Bubpauumn - Tun: moaynb, LT.
- BbIHOCHOW NMbe304aTyuK: Hanuuue,
- perynmpoBka YyBCTBUTENbHOCTN BCTPOEHHbIM
NOTEHLMOMETPOM: Hanm4yne
1.47. | daTtynk oTTeHKa LBeTa - KonnyecTtBo cBeTOAMO0B NOACBETKU: HE MeHee 4 WT., LT.
- MaccuB OOTOINEMEHTOB C (PUSNILTPOM Ha KPaCHbIN,
3eneHbln, cMHU 1 "6ecuBeTHbIR" LBeTa: Hanuyue
1.48. | datyuk-ckaHep - 3anuck 1 cumTbiBaHne uHgpopmaumm RFID-kapT u wT.
RFID/NFC MEeTOK: Hanuuue,
- 0bmeH pgaHHbIMK ¢ ycTporicTBamu no NFC: Hannuwe,
- CYMTbIBAHME KapT OOLLECTBEHHOIO TpaHcnopTa:
Hanu4ue
1.49. | aTymk-TepmmcTop Pabouyas TemnepaTtypa, °C: o1 -55 go +125 wT.
1.50. | doTopesuctop - ConpoTuBneHne pe3ncropa npyu MakCMmarnbHOM L.
ocBelleHHoCcTU: He Bonee 15 KOm.
- CONPOTMBIIEHNE pe3ncTopa B TEMHOTE: He bonee 1
MOwm
1.51. | Oatuwmk - ynbTpassykoBoy | AnanasoH pacctosHui: 2 - 400 cm L.
nanbHomep
1.52. | JaTtyuk TemnepaTypbl 1 - Paboyas temnepartypa. °C: ot 0 go +50. wT.
BMaXXHOCTU - AnManasoH BraxHocTtu, %: ot 20 go 90
1.53. | TekcToBbIN 3KkpaH, TMN 1 | - Tun akpaHa: XnaKkoKpncTannnmy4eckui, LT.
- UHOMKALMS: HE MeHee 2 CTPoK rno 16 cumBonoB,
- NOACBETKA: Hanuine
1.54. | TeKkcTOBbIN 3KpaH, TN 2 | - Tun aKpaHa: XUAKOKPUCTaNINYECKUI, WwT.
- HOMKaUMS: He MeHee 4 cTpok rno 20 cumMBOnOB,
- NOACBETKA: Hanuine
1.55. | TekctoBbIN akpaH, TN 3 | - Tyn aKpaHa: XMAKOKPUCTaNINYECKNN, L.
- UHOWKaLMSA: HE MeHee 2 CTPOK No 8 CUMBOIOB,
- noacBeTKa: Hannyme
1.56. | L|BeTHOW CEHCOPHbLIN - PaspelueHune akpaHa: He meHee 320 x 240, wT.
TFT-akpaH - AnaroHanb: He MeHee 2,4 aonma,
- 0bmeH paHHbiMu no UART: Hann4uune
1.57. | Nnata pacwwupenunsa gns | MogknioyeHne nepudepumn Yyepea ctaHaapTHbIE wT.
noakntoveHns 6onbLIOro | TpeXNpPoBOAHbIE LWEeNdbl: HanMune
KonunyecTtsa nepudepun
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OETCKUX T...
1.58. | Moaynb-pene - YnpasneHve nutaHnem anekTponpubopos: Hanu4me, LT,
- MakcumarbHbIA TOK KOMMyTauun: He meHee 16 A
1.59. | Moaynb - MMHU-pene - YnpaBneHne nuTaHnem ar1ekTponpmnbopoB: Hanu4ume, wT.
- HanpsbkeHwe ynpasnstowero curHana: 3 - 5 B
1.60. | Moaynb - cMnoBoM KMoY | - YnpaBneHne Harpy3kowm NOCTOSIHHOrO Toka LT
(anekTpoaBuraTensamm, NOrpy>HOM NOMMoNn n T.4.),
- yrnpaerneHue Harpyakon ¢ nomouubto LUAM: Hann4yme
1.61. | YeTbipexpaspsagHbin - Tun: moayne, LWT.
nHaukaTop - KONIMYECTBO MHOUKATOPOB Ha Modyne: He MeHee 4 LWT.,
- KONIMYECTBO CBETOAMOA0B B OAHOM MHAMKATOPE: He
MeHee 7 WrT.,
- ynpaBneHne ogHUM LM pPOBbIM BbIXO40M
MUKPOKOHTpOINepa: Hanuymne
1.62. | QpanBep LaroBoro YnpasneHue warosbIM ABUratenemM, MMeroLmm wT.
aBurartens HanpsbkeHne He 6onee 25 B 1 MakcMMarnbHbIN TOK He
Honee 600 MA
1.63. | Moagynb-3ymmep - Tun: nbe3ognHaMuK, LT.
- BOCMpPOV3BEAEHUNE 3BYKa,
- MHTEeHcMBHOCTL: Ao 80 ab
1.64. |lMNoBbiwatowmmn - Tun: moayne, LWT.
cTtabunusartop - OYHKUMSA YBENUYEHMS HAaNPSHKEHUST U NOBbILIEHUS
HanpshkeHus YPOBHS1 €ro CTabuUnNbHOCTU: Hanu4ume,
- KOHTPOJTb HaMNPSPKEHUS TPMMMEPOM: Hanmune
1.65. | Yacbl peanbHoro - Tun: moayne, LWT.
BpeMEHMN - aBTOHOMHOe NuTaHue oT batapelikn Tnna CR1225:
Hanun4une
1.66. | Moaynb Bluetooth - AnctaHumoHHoe ynpaBneHue yCTpoOMCTBaMu: Hanuuue, LuT.
- (PyHKLMA NepechbInkM AaHHbIX OT AAaTYMKOB: Hanu4ume,
- MakcMMarnbHas 4anbHOCTb CBSI3U MO NPSIMON: HE MEeHee
30 m,
- KONIMYECTBO BbIBOAOB A1 NOAKIMIOYEHMS: HE MeHee 4
LWT.
1.67. | Nnata pacwunpeHus Moppepxka asyx nonoc 900 n 1800 MIMy: Hannyue LT.
GPRS v3
1.68. [ Moaynb - VIK-nepegaTyuk | - Mogynb Ansa ynpaeneHus 6biToBbIMKU Npubopamm LT,
coBMecCTHO ¢ UK-nynbTom,
- OJIMHa BOJHbI: He MeHee 940 HM
1.69. | BecnpoBogHow npuemHuk | - Tvn: pagMomogynb-pecusep, L.
- Hecywada yactoTa: 433 Mly,
1.70. | becnpoBoagHoMn - Tun: paguomoynb-TpaHCMUTTEP, wT.
nepegatyuk - HecyLwada JacToTa: 433 MIy,
1.71. | Moaynb Wi-Fi Mopayne ons npuema v nepefayn AaHHbIX B LT.
BGecnpoBogHol ceTu
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OETCKUX T...
1.72. | NoHwxatowmn DC-DC - MakcumanbHoe BxogHoe HanpsbkeHue: He bonee 25 B, WwT.
npeobpasoBarerb - MMHUMAarbHOE BbIXOAHOE HanpsikeHue: He meHee 3,3 B
1.73. | MNnata pacwupenna gns | - Konny4ectBo He3aBUCKMMBbIX KaHaroB: HE MeHee 2, wT.
MOTOpPOB - ynpaBneHve MoTopamMm ¢ HanpshkeHnem go 24 B:
Hanuuve,
- ynpaBneHve MOTopamMu ¢ TOKOM A0 2 A: Hanuuve
1.74. | Nnata pacwwupenunsa gns | - KonnyecTtBo ynpaBnsembiX CEPBONPUBOLAOB: HE MeHee wT.
cepBonpmnBoaoOB 18 wr.
- MakcuMarbHbIA NOCTOSAHHBIN TOK HA CEPBOMNPUBOAbI: HE
6onee 10 A
1.75. | Nnata pacwupennsa gns | - BeIHOCHONM MUKPOGOOH: Hanu4vue, wT.
rofI0COBOrO yrnpaBreHus | - OYHKLUUSA 3anucum roriocoBbIX KOMaH4: Hanuyme
1.76. | Nnata pacwunpenuns gnsa |- HasHayeHue: coeguHeHne ¢ nokanbHON CETbIO, LT.
COEeAVNHEHMS C NTOKANbHOM | - CKOPOCTb coeauHeHus: He meHee 10/100 MouT
CETbIO
1.77. | Nnata pacwmpenusa ana | - KonnyectBo He3aBUCKMMbIX pene: He MeHee 4 WT., LT
yrnpaBneHus pene - MakcMMarbHOe KOMMYTUPYEMOE HanpsbkeHne
NOCTOSIHHOrO Toka: He 6onee 30 B,
- MakCMMaribHOe KOMMYTMPYEMOE HanpspkeHne
nepemMeHHoro Toka: He 6onee 250 B
1.78. | Mnata gnsa paspaboTku - 32-pas3psagHbinn koHTponnep Ha ARM-npoueccope: wT.
YCTPOWCTB Hanun4une
- yacrtoTta: He meHee 84 My,
- o6bem bnaw-namaTn: He meHee 512 kb
1.79. | CepBonpuBog - OnanasoH BpalleHus: He meHee 180 rpagycos, LT.
- KPYTALUIA MOMEHT: He MeHee 5 kr*cm npu 4,8 B u He
MeHee 6 kr*cm npu 6 B
1.80. | MNpuBOL NOCTOAHHOIO KpyTawmin MomMeHT: He meHee 12 kr*cm npu 4,8 B 1 He LT.
BpaLleHuns mMeHee 13 kr*cm npu 6 B
1.81. |lMorpyxHasa nomna c - MaTtepwan kopnyca: nnacTuk, L.
TpyOKOW - AnvHa Tpybkun: He meHee 1 M,
- BblCOTa nogayun: He meHee 40 cwm,
- CKOpOCTb nogayu: He meHee 100 n/v
1.82. | 3apsigHoe ycTponcTBO Ha |- Tun akkymynaTopos: AA n AAA, LWT.
4 akkymyndatopa - KONIMYECTBO OAHOBPEMEHHO NOA3apsHKaeMbIX
HUKeNb-KaAMMNEBBIX U HUKENb-MEeTannormapuaHbIX
aKKyMyNSATOPOB: HE MeHee 4 LuT.
1.83. | AkkymynsTop - Tun akkymynaTtopoB: NiMH AA - emkocTb L.
akkymynstopa: He meHee 1800 MA*Y
1.84. | becnaeyHas makeTHasd - icnonHeHne nnatbl: cpeaHsis, wT.
nnata, Tmn 1 - KONIMYECTBO OTBEPCTUIN-KOHTAKTOB B LIEHTParibHOM
yacTu: He meHee 300,
- KOMIMYECTBO OTBEPCTUN-KOHTAKTOB Ha penbcax: He
meHee 100
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OETCKUX T...
1.85. | becnae4yHasa makeTHas - icnonHeHne nnaTtbl: MUKW, LT.
nnata, Tmn 2 - KONMYECTBO OTBEPCTUI-KOHTAKTOB: He MeHee 170
1.86. | Moaynb 6ecnpoBogHon - KonnyectBo nogaepxmpaembix CKOPOCTEN: HE MeHee 3, WT.
cBs3n nRF24L01+ - KOMIMYECTBO HE3aBUCUMbIX KaHaroB: He MeHee 126
1.87. | Kynep ons sugeokapTsl - HasHaueHune: oxnaxgeHne BUAEOKapPTHI, LT.
- paboyee HanpsibkeHue: He 6onee 12 B
1.88. | Kamepa gns - CoBMeCTMMOCTb C OAHOMNMATHBLIM KOMMNBIOTEPOM: LuT.
ofHoNnaTHoro Hanuuue,
KoMmnbloTepa - AnaroHanb: He MeHee 75 rpagycos,
- MakcnmarnbHoe paspelueHue: He meHee 1080p
1.89. [Kabenb USB (A - B) - Pasbem USB 1un A: Hanuuue, LuT.
- pasbem USB 1tnn B: Hanunuue,
- ANWHa: He MeHee 1 meTpa
1.90. | Kabenb USB (A - - Pazbem USB tun A: Hanunuue, L.
mini-USB) - pasbeM mini-USB: Hannuwe,
- AnuHa: He meHee 1 meTpa
1.91. | Moaynb - - Tun mogyns: USB-UART wmocT, WT.
USB-nporpammarop - ansa nogknoyveHnsa moayns Wi-Fi k komnbiotepy
1.92. | becnpoBoaHoOMn - MakcumanbHasa MOLHOCTb 3apsaku: He MmeHee 5 BT, LT.
3apsagHbIi MOAdYyIb - BXogHas mowHocTb: 5 B/1 A
1.93. | Moaynb nutaHus ans - MakcumanbHoe BxogHoe HanpsixkeHue: He 6onee 240 B. | wr.
MUKPOKOHTPONEPHOW - MakcMMarnbHoe BbIXOOHOE HanpsikeHue: He bonee 5 B,
nnatgopmsl - MaKcumarbHbIA BbIXOOHOW TOK: He 6onee 600 MA
1.94. | 3apsigHOe yCTpOWCTBO - Tun: mogyne, L.
ans Li-lon - TOYHOCTb onpefeneHus 3apsiga: He meHee 1.5%
aKKyMynsTopoB
1.95. | Akkymynstop - HanpskeHune akkymynaTtopa: He MmeHee 3,7 B. wT.
NNTUA-NONNUMEPHLIN - eMKOCTb akkymynstopa: He meHee 1800 MA™*Y
(Li-Pol)
1.96. | MMKpOdOH NETANYHLIN - UyBcTBUTENBHOCTL: HE MeHee 30 ab, wT.
- MMHMUMarnbHasg YacTtoTa: He bonee 65 'L,
- ANWHa kabensi: He MeHee 2 MeTpoB
1.97. | becnpoBoaHoMn - Tvn agantepa: ceTeBoM, LT.
USB-agantep - pazbeM USB: Hanuune
1.98. |PoyTtep - Tun: Wi-Fi poyTep, LT,
- cTaHgapT 6ecnpoBogHon cesasmn: 802.11a/b/g/n/ac,
- MaKkcumarbHasi CKopocTb 6ecnpoBOAHOIN0 CoeaUHEHNS:
He meHee 1000 M6wuT/c,
- 0QHOBpeMeHHas paboTa B ABYyX AManas3oHax: Hannime
1.99. | MapwpyTnsartop - OBecneyveHne NPOBOAHOIO COeAMHEHUS: Hanu4ne, wT.
- Konu4yectBo Ethernet-nopToB: He MeHee 4 WT.,
- onepaTuBHasi NnamsaTb: He MeHee 64 0

HafeXXHaa npaBoBas noaAepXXkKa

www.consultant.ru

Crpanuua 35 u3 142


http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru

PacrnopsbkeHue MuHnpocBelleHns Poccumn ot 17.12.2019 N P-139
"O6 yTBEpPXXAEHUN METOANYECKUX PEKOMEHAALIMI MO CO3AaHNI0

[okyMeHT npepoctasneH KoHcynbraHTlntoc

[aTta coxpaHeHus: 26.02.2020

OETCKUX T...
1.100 | KoHueHTpaTtop USB 3.0 | Konnyectso USB-nopToB: HE MeHee 4 LuT.
1.101 | UmnynbCcHbIn 6ok BbixogHoe HanpshkeHue ycTaHaBnmBaeTcs LT.
nuTaHuA nepekntoyatenem: 12,9,7,5,6,4,5unn 3 B
1.102 | MynbTumeTp umdposor |- Tun: uudgposon; wT.
- U3MepeHMEe NOCTOSAHHOIO Y NEPEMEHHOIO TOKOB:
Hanmuue;
- N3MEPEHME NOCTOSHHOIO Y NEPEMEHHOIO HaNPSHKEHWNIA:
Hanuuue;
- UI3BMEPEHNE EMKOCTU: HaNU4mne;
- U3MepEHME CONMPOTUBMNEHNS: Hanu4ne
1.103 | NepeHocHom - Konn4yectBo kaHanoB: He MeHee 2, wT.
OBYXKaHanbHbIN - mornoca nponyckaHus: He meHee 100 My
undpposom ocuunnorpad
1.104 | NpodeccunoHarnbHbIN - PaspagHocTb: He meHee 11000, wT.
nameputens RLC - eMKoCTb: He MmeHee 100000 Mkd,
- conpoTuerieHne: He meHee 110 Mom
1.105 | UctoyHuk nutanusa 2 x 30 | - KonnyecTBo KaHAToOB: HE MeHee 2, LT.
B,2x5A - MakcMmarnbHoe BbIXOAHOE HanpsxXeHue: He meHee 30 B,
- MakCUMarnbHbI/ BbIXOAHOW TOK: HE MeHee 5 A,
- nocnegoBartenbHOe 1 nNapannenbHoe coeguHeHne
KaHaToB: Hanunuue,
- TPEKUHT: Hanuyme
1.106 | UcTtouHmk nutanmsa 2 x 30 | - Konnu4ecTBo KaHamnoB: He MeHee 2. L.
B,2x20A - nocrnegosaTesibHoOe U napannenbHoe coeanHeHne
KaHaToB: Hanunuue,
- TPEKUHT: Hanu4me
1.107 | NMasinbHasa cTaHuus - CtaHuusa 2 B 1 (MasnbHUK U TePMOMEH) C LMGPOBLIM L.
avcnneem He meHee 4yem 100 - 480 C
1.108 | UMnynbcCHbIN NasneHUK | - Kepamuyeckuin HarpeBaTernb: Hannuve, wT.
- MOLLHOCTHbIE PEXUMBI: HE MEHEE OBYX
1.109 [ MornoTuTens NasnbHOro |- BCTPOEHHbIM BEHTUNATOP: Hanu4yue, LT,
abima - OUMCTUTENbHBIA PUNBLTP: HanMune
1.110 | Jllyna HacTonbHas - OnameTp nuH3bl, MM: He MmeHee 90, wT.
- YBENUYEHUE, KpaT: HEe MeHee 2,5,
- MaTepuan ONTUKN: ONTUYECKUIA NNACTUK
1.111 | OnosooTtcoc BcacbiBatoLaa cnocobHocTb: He MeHee 30 MM pTYTHOTO WT.
ctonba
1.112 | Habop MHCTpyMEHTOB HorxkeH BkntoyaTe He MeHee 36 KOMMOHEHTOB, B TOM wT.
yncne pasnuyHble NNockoryoLbl, OTBEPTKM,
obopynoBaHve Ans Narkv U pacnankv u gpyrue
WHCTPYMEHTBI
1.113 | Habop otBepTOK He meHee 8 NpeLn3noHHbIX OTBEPTOK 13 LT
BbICOKONErMpoBaHHON cTanu
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OETCKUX T...

1.114 | Habop nuHLeTOB - MuHueT obpaTHOro gencTeus. WwT.
- MUHLET C M3OTrHYTbIMK rybkamu,
- MMHLET C LUMPOKMMM rybGKamu,
- KITAaCCMYECKMIN 3a0CTPEHHbIV MUHLIET

1.115 | Kneesown nuctonet - lnameTp KneeBoro CTepXxHA: He meHee 11 MM, LT,
- HOXKa-NoAcTaBKa: Hanuuue,
- (OYHKLUMSA pPerynmpoBKu TEMMNEpPATypbl: HanuM4mMe
1.116 | O6XMMHON UHCTPYMEHT | - Tun oBxmmaemoro koHHekTopa: RJ45 (8P8C) L.
Ons1 KOHHEeKTopa
1.117 | UIHcTpyMmeHT ans HasHauyeHue: ansa cHATUS U3onauumn ¢ NpoBOAOB WT.
3a4YMCTKM NPOBOJOB
1.118 | Mnockory6ubl - Py4How MHOroyHKUMOHANbHLIA MHCTPYMEHT Ans L.
3aXknuma 1 3axearta getanemn pasHon opmbl,
- pexyLiasi KpoMKa Ang nepepesaHusa matepuana:
Hannune

1.119 | lWkadp kommyTaumnoHHeln | - Lkady HanonbHbIM He MeHee 19U, LT.
- ABEpb: CTEKO,
- Ha3HayeHve: ANs pa3mMeLLEeHNs aKTUBHOIO Y MAacCHMBHOIO
TEeNeKoOMMYHMKaLMOHHOro obopyaoBaHus

1.120 | Kpenex KoMnnekT MOHTa)HbIN NS KpenneHns o6opyaoBaHUs B | KOMMA
WKadbl 1 CTONKK (BUHT, Wanba, rarka C 3aLlenkomn) eKT

1.121 | Bnok cMnoBbIX PO3eTOK, |- Bnok cnnoBbIx po3eTok He MeHee 19 ANMOB, WwT.

19 oronmos - 6BNOK PO3ETOYUHBIN UMEET HE MEHEE BOCbMU FHEe3[, B
MeTannMyeckom Kopryce: Hanmyiuve
1.122 | KomnnekT naT4kopaos - WHyp kommyTaumnoHHbin UTP rubknn, KomnJ
- AnvHa: He meHee 3 M 1 1,5 m, eKT
- MOOKIMOYEHMNE KOHEYHbIX YCTPOMCTB K JTIOKarbHON
BbIYUCTIUTENBHOW CETU

1.123 | OgHonnaTHbIN - YactoTta npoueccopa: He meHee 1,2 ITu, WT.

KOMMbIOTEP, TUM 2 - Ha3Ha4eHue: oTnagka CUCTEMHOIO U NPUKIagHOro
nporpaMmHoro obecneyeHns, MakeTMpoBaHMe KOHEYHbIX
YCTPONCTB

2 YyebHoe obopyaoBaHue (OnuMoHanbHO)

2.1 JlabopaTtopHbIn Mmogynb ¢ |- Moaynb 4ns NOAKMOYEHNsT SKCNIePUMEHTaNbHbIX UK Komnn
WHTEPaKTUBHON MaKETHbIX NIaT K KOHTPONbHO-U3MepUTENBHOMY exT
nabopaTtopHom UHTepdency;
nnaTtgopmMon no - y4ebHbIe NHTEPAKTUBHbBIE KypCbl MO Pa3finyHbIM
pasnuyHbIM Temam TemaTtmkam, B TOM YMCIie MOCTOSIHHOMY TOKY,

nepemMeHHOMy 1 TpexdgasHoMy TOKY, NONyNpOBOAHUKaM,
ONTO3MEKTPOHMKE, BBEAEHUIO B LIUGPOBYIO TEXHUKY,
MUWKPOKOHTPOfiepamM, OCHOBaM KOMMbIOTEPHON TEXHMKN,
MUWKPOKOMIMbIOTEPHOM TEXHWMKE, kKubepbesonacHocTy,
cbopy aaHHbIX ¢ ncnonb3oBaHnem RFID n NFC,
nepegaye curHanos rno ONTOBOMOKHY, METOAY LiNpoBoOi
nepegayun JaHHbIX MEXAY KOHTponnepamMm U CBETOBbIM
obopynoBaHuem 1 ap.
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 26.02.2020

KomnbloTepHoe obopyaosaHme

3.1

CTaumnoHapHbIn
KOMMblOTEP

- KonnyecTtBo saep npoueccopa: He MeHee 6,

- NPOM3BOANTENBHOCTL Npoleccopa (no Tecty PassMark
- CPU Benchmark http://www.cpubenchmark.net/): He
meHee 11000 eguHuL,.

- TakTOBasi yacTtota: He MeHee 3 T,

- onepaTuBHasi NnamsATb: He MeHee 16 [0,

- 06bem Hakonutenst SSD: He meHee 256 [0,

- 06bem HakonuTensa HDD: He meHee 2 T6,

- MPON3BOANTENBHOCTb rpadhmyeckon NoacMcTeMsI (Mo
Tecty PassMark Video Card Benchmark
http://www.videocardbenchmark.net): He meHee 13000
eauHnL,

- TaKTOBasi YacToTa BMAeoKapThl: He MeHee 1,45 Ty,
- onepaTuBHasi NamaTb BUOEOKapTbl: He MeHee 16 6.
- o6beM namsTn BUOeokapTbl: He MeHee 8 6,

- noptbl USB 3.0: Hanuuue,

- nopTbl USB 2.0: Hanu4une

- MpefyCcTaHOBIEHHAsA OnepaLMoHHas cuctema c
rpachnyeckum nosb3oBaTENbCKUM UHTEPdENCOM,
obecneunBatoas paboTy pacnpoCTpaHEHHbIX
obpasoBaTenbHbIX N OBLLECUCTEMHBIX MPUIOXKEHWIA:
TpebyeTcq,

- MaHUNYNATOP TUNa MbllWb: HAaNMYne,

- KaBMaTypa: Hanuume

wT.

3.2

MonuTtop

- Paspeluenne: He meHee 1920 x 1080,
- AnaroHanb: He MeHee 27 OINMOoB

wT.

3.3

HoyT6yk, Tmn 1

- KonnyecTtBo saep npoueccopa: He MeHee 6,

- NPOM3BOANTENBHOCTL Npoleccopa (no Tecty PassMark
- CPU Benchmark http://www.cpubenchmark.net/): He
meHee 12000 eguHu,.

- TaKTOBasi yacTtoTa: He MeHee 2,2 [T,

- onepaTuBHasi NnamsTb: He MeHee 8 [0,

- 06bem Hakonutenst SSD: He meHee 128 6.

- 06bem HakonuTensa HDD: He meHee 1 T6,

- MPON3BOANTENBHOCTL rpadhmyeckon NnoacMcTeMsI (No
Tecty PassMark Video Card Benchmark
http://vww.videocardbenchmark.net): He meHee 11000
eauHnL,

- TAaKTOBasi YacToTa BMAeoKapThl: He MeHee 1,5 Tw,

- 06beM nNamsTu BUOeoKapTbl: He MeHee 8 [0,

- QnaroHarnb 3KpaHa: He MmeHee 15 fomoB,

- paspelueHne akpaHa: He meHee 1920 x 1080,

- NpeaycTaHOBMEHHas ornepauMoHHasa cuctema ¢
rpaconyeckum nosb3oBaTENbCKUM UHTEPdENCOM,
obecneunBatoLLas paboTy pacnpocTpaHEHHbIX
obpasoBaTerbHbIX 1 OBLLECUCTEMHBIX MPUIOXKEHWIA:
Hanuuue,

- MaHUNYNATOP TUMa Mbllb: HaNu4ne

wT.

3.4

HoyTt6yk Tvn 2

- Mpoueccop: He meHee 6 aaep,

- NPOM3BOANTENBHOCTL Npoleccopa (no Tecty PassMark
- CPU Benchmark http://www.cpubenchmark.net/): He
meHee 14000 eguHun,

- TaKTOBasi yacTtota: He MeHee 2,9 T,

wT.
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- onepaTtuBHas namsaTb: He MeHee 16 6,

- 06bem HakonuTensa SSD: He meHee 512 16,

- MPOU3BOANTENBHOCTb rpachmyeckon nogcmcTemsl (No
Tecty PassMark Video Card Benchmark
http://www.videocardbenchmark.net): He meHee 3500
eauHnL

- TaKTOBasi YacToTa BMaeokapThbl: He meHee 1,3 Ty,
- 00beM namMaATV BUAeokapTbl: He MeHee 4 6

- QmMaroHarnb 3KpaHa: He meHee 15 anNMoB,

- pa3pelleHne akpaHa: He meHee 2880 x 1800,

- TN akpaHa: Retina.

- NpegycTaHOBNEHHas onepaumoHHas cuctema ¢
rpadnyecknm nonb30BaTENbCKMM UHTEPdENCOM,
obecneunBatoLLasn paboTy pacnpocTpaHeHHbIX
obpaszoBaTenibHbIX U 00LLECUCTEMHBIX NMPUNOXEHUIA:
Hannune,

- MaHUNYNATOP TUMa MblWb: HaNu4yne

3.5

HaywwHukn

Twn: NoJIHOpa3MepHbie

T,

3.6

AKycTnyeckas cuctema
5.1

- CtaHpapt 5.1,
-Tyn aKyCTI/ILIeCKOVI CUCTEMDbI. MACCNBHAA C aKTUBHbIM
cabsydepom

wT.

3.7

CTpyViHbIZ NpUHTEP

- Tun ycTponcTBa: NpuHTED,
- LBETHOCTb: LIBETHON,
- bopmart bymaru: A4, A3

wT.

3.8

M®YVY (konup, npuHTEp,
CkaHep)

- Tun yctponctea: MoV,
- UBETHOCTb: 4/6
- bopmart Oymaru: He meHee A4

T,

3.9

Beb6-kamepa

- PaspewieHnune: He meHee 1920 x 1080,
- aBTOpOKYCMpOBKa: Hanu4ine

T,

3.10

HDMI-kabenb 1,5 m

- Mepepava BngeocurHana,
-anvHa: 1,5mun 10 m

wT.

3.11

CeTteBoe XpaHunnue n
ONCKU K HEMY

- KonnyecTtBo OTCEKOB AN HAKONMUTENen: He meHee 4
wT.,

- KONMMYECTBO AUCKOB: HEe MeHee 4 WT.,

- MakcMmarbHbIV nogaepXxvsaembln o6bem ogHOro
HakonuTtensa: He meHee 10 T6

Komnn
eKT

3.12

CmapTdoH, Tmn 3

- lnaroHanb akpaHa: He MeHee 6,1 grorma,
- ABOMHAaA Kamepa: Hanuuue,

- paspeLueHne kamepbl: He MeHee 12 Mn,

- 06BbeM namsATu: He meHee 128 6

wT.

3.13

MnanwerT, TMN 1

- [lnaroHanb 3akpaHa: He meHee 10 anNMoB,

- 00beM HakonuTens: He meHee 128 [0

- nogAepkka cTunyca u KknaeuaTypbl: Hanuyue,
- Bec: He bonee 500 rp

wT.

3.14

CmapTdoH, Tnn 4

- Mpoueccop: He meHee 8 aaep,

- onepaTuBHasi NnamsaTb: He MeHee 6 6.

- AnaroHanb 9KpaHa: He MeHee 6,3 alrma,
- KONIMYECTBO Kamep: He MeHee 3 LUT.

wT.
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3.15 |lnaHweT, TMA 3 - lnaroHanb 3kpaHa: He meHee 10 aNMOB, LT.
- pa3pelleHune: He meHee 2560 x 1600,
- onepaTuBHasi NnamsaTb: He MeHee 4 [0
4 Mpe3eHTaunoHHOe 0bopyaoBaHNe
41 MoHob6no4Hoe - 'HTepaKTMBHbBI MOHOBNOYHBIV AnCnnen, WT.
WHTEepaKTUBHOE - QnaroHarnb 3KpaHa: He MeHee 65 foMOoB,
YCTPOWCTBO - KONIMYECTBO OAHOBPEMEHHO pacrno3HaBaeMbIX KacaHui
CEHCOpPHLIM 3KpaHOM: He MeHee 20 KacaHun,
- KONIMYECTBO NoaaepXmMBaeMbix 6e3baTaperHbix
CTUITYCOB OHOBPEMEHHO: HEe MeHee 2 LWT.,
- MHTErPMPOBAHHBIN JAaTYNK OCBELLEHHOCTU ONS
aBTOMaTUYECKON KOPPEKLUN APKOCTM NOACBETKM:
TpebyeTcq,
- UHTErpMpoBaHHble OYHKLMM BbiBOAA M30OpaXkeHui ¢
3KpaHOB MODOUIBHBIX YCTPOWCTB (Ha nnaTtdopme
pacnpocTtpaHeHHbix OC), a Takke C BO3MOXHOCTbIO
WHTEPaAKTUBHOIO B3anModencTeums (ynpaBreHus) ¢
YCTPONCTBOM-UCTOYHUKOM: TpebyeTtca
4.2 HanonbHast MobuneHasa |- COBMECTUMOCTb C MOHOBOYHBIM MHTEPAKTUBHBLIM LT,
cTonka ans ycTponcTteom n. 4.1,
WHTEPaKTUBHbIX JOCOK - MaKCMMarbHbIV BEC, BbIAEPXKMBAEMbBIN KPEMMNEHNEM: HE
UnNun yHnBepcarnbHoe meHee 60 kr
HacTeHHOe KpenneHne
4.3 dnunyapt Paamep pabouelt obnactu: He meHee 700 x 1000 Mm wT.
5 MporpammHoe
obecneyeHune
5.1 MporpammHoe [nsa paspaboTku rpacdmyecknx nHTepdencos, nuueH
obecneyeHue - KOHCOJbHbIX NPUIOXeHWI, Beb-canTos 1 T.4. 314
WHTErpMpoBaHHas cpeaa
pa3paboTku
5.2 OdmcHoe nporpammHoe | lMporpammHoe obecneyeHne ansg npocMmoTpa u nuueH
obecneyeHne penakTMpOBaHNS TEKCTOBbLIX AOKYMEHTOB, 3NIEKTPOHHbIX 3us
Tabnuy 1 npeseHTaumm pacnpocTpaHeHHbIX (hopMaToB
53 MporpammHoe padbunyeckun pegakrop nuueH
obecneyveHune ans 3u4
BEKTOPHOW rpadoukn
6 PacxogHble maTepuansl
6.1 KomnnekT pacxogHbIx - 7-CerMeHTHbIN NHANKaTop, KomnI
mMaTtepuanos - 7-cerMeHTHbIN gpavisep, exT
- aHanoro-uncpoBon NnpeobpasoBaTens,
- baTapeliHble oTcekn 2 AA, 3 x 2 AA, 3 AA, 4 AA,
- AVoAbl BbINPSAMUTENbLHbIE.
- AparnBep MOTOPOB,
- nHBepTUpyowmin Tpurrep LmntTa,
- KHOMKa TakToBas,
- KHOMKa TakToBas C KONMna4vkom,
- KOHOEHCaTopbl KEpamMU4eckue,
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- KOHOEHCATOPbI ANEKTPONUTUYECKUE,
- NIMHENHBIN PErynaTop HanpsKeHus,

- HacTpavBaeMbIl PEFYNSATOP HaNpPsPKEHNS,

- MEPEMEHHbIV Pe3ncTop,

- Mbe3ousny4yaTens,

- pe3nCcTopkI,

- CBETOAMOAHAas LKana,

- cBeToAnoabl 5 MM (KpacHbI, CUHWIA, XXENTbIN,
3eneHbli),

- Tanmep 555,

- TPaH3MCTOPbI BUNONSPHbIE,

- TpaH3uCTOp NoneBown,

- TpeXUBETHbIE CBETOANOAHI,

- Tymbnep,

- UBeTHasa agpecyemasi CBeToauoaHas neHTa,

- LUTEKep NMUTaHUS C KIEMMHUKOM,

- LWUTbIPbKOBbLIE COeAMHUTENWN AnuHHbIE (1 X 40),

- anemMeHT lenbTbe,

- MPUNON, KaHNONbL UK dnioc,

- MeTannm4yeckas ryoka ansi O4MCTKM XKana nasinbHUKOB,
- kabenb UTP,

- pasbembl RJ-45,

- coeavHuTenNbHbIE NPOBOAA,

- CTEKNOTEKCTONUT ABYXCTOPOHHNIA, OOQHOCTOPOHHUNA,
- NepeMbIYKM ANg MakeTHbIX nnar,

- COeQUHUTENbHbIN NPOBOA TPEXNPOBOAHON (LUnend),
- batapelika KpoHa,

- konogka ans "KpoHb!",

- baTapelika ankanuHoBas,

- 6batapes nutanms CR2032,

- Habop TepMoycago4HoM TPyOKu,

- KNneeBble CTEPXHN,

- N30IEHTa,

- KOBPUWK YHMBEPCAlbHbIN B PYOHE,

- NS10CKMIA BUBpOMOTOP,

- NPOBOA, MOHTaXHbIN,

- HOE

Mebenb 1 ocHalweHne pabo4ymx Mect

7.1

Komnnekt yyebHom
mebenu

- Y4yebHasa mebenb: cTonbl, CTynbsA (kpecna), nydsl,
- mebenb Ansi negarora: CTof, CTyn (Kpecro),

- CUCTEMbIl XpaHeHUA: TymObl, WKadbl, cTennaxm (no
BbIGOpPY)

Komnn
eKT

7.2

KomnnekTt cuctem
XpaHeHus

- Wkad B cbope Ha 126 kopobos,
- CTOMKa Anst KOMMMEKTYOLWUX,
- cTennaxm,

- KOHTenHepbl (96 x 105 x 45, 170 x 105 x 75, 250 x 148 x

130),
- NONMMepHbIE KOHTENHEPDI BKIaAbIBAEMbIE (C KPbILLKOW)

Komnn
eKT

NHoe

8.1

Komnnekt kabenen u
nepexoaHnKoB

- Kabenwu, nepexodHunku Ans noaknioyYeHns 1
KOMMYyTaLmMn 060pyaoBaHuS;

- CeTeBOW yANUHUTENb ANS NOAKMIYEHUst 06opyaoBaHUS
K CETUW 3NeKTponMTaHus 1 ap. (no BbIGopy)

Komnn
eKT
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OETCKUX T...

8.2 Y4yebHas un Ona peanusauun obpasoBaTenbHbIX Nporpamm KoMnn
mMeToamyeckasi eKT
nutepartypa

Pasaen 4. A3pokBaHTYyM

N n/n HanmeHoBaHue MpumepHbIe TEXHUYECKNE XapaKTEePUCTUKN Ea.

n3Mm.

1 MpodunbHoe obopyaosaHve

1.1 KoHcTpykTOop HasHayeHune: n3y4yeHne KOHCTPYKUMM MYNbTUPOTOPHbIX L.
nporpamMmmmnpyemoro B6ecnunoTHbIX NeTaTenbHbIX annapaTos, NX
KBagpokonTepa NPOEKTUPOBaHUS 1 COOPKM

1.2 KsagpokonTep, TMn 2 - ®opM-chakTop: yCTPOUCTBO nnu Habop Ansa coopku,

- KaHan CBA3W yNpaBfeHUs KBagpOKONTEPOM: Hanmyme,
- KOJIIIEKTOPHbIE MOTOPbI: Hanuuue,

- MOMNETHLIN KOHTPOSIEP C BO3MOXHOCTbIO
NporpaMMmnpoBaHus: Hanuyme,

- noaaepkKka oNTUYECKON CUCTEMbI HaBUraLmm B
NoMeLLEHUN: Hannyne,

- mogynb Wi-Fi Buaeokamepsl: Hannuve,

- NyNbT yNpaBrneHus: Hanu4ive,

- akKyMynaTopHasi 6aTapes ¢ 3apsifHbIM YCTPOWCTBOM:
Hanuuue,

- NIporpaMMHOE NPUIoXeHue A5s NporpaMMmnpoBaHus n
yrnpaBrneHus KBagpoKoNTeEPOM, B TOM Yuche Ans
cmapTdoHoB

1.3 Ksagpokontep ["oTOBBIN K NOMNETY KBaApPOKONTEpP 4SS HayanbHOro LT,
TpeHnpoBoYHbIN RFT ans | 3HakoMcTBa, 0TpaboTKy a30B NUOTMPOBAHNS -

FPV-nonetos Bu3yansHoro u FPV - B koMmnnekTe ¢ annapaTypoun
yrnpaBneHus

1.4 YyebHas BAC - Tun: 6ecnnnoTHas aBnaLMOHHas cuctema, WwT.
camoneTHoro Tuna - BUAeokamepa: Hanu4ue,

- cucTema ctabunusauum noneTa: Hanuyuve,

- JanbHOCTb noneTta: He MeHee 1,5 kKm

- MyNbT yNpaBreHus, akkyMynarop, 3apsgHoe
YCTPOMCTBO: Hanmyune

1.5 3apsiaHoe YCTPOUCTBO - Tun: yHuBepcansHoe 3apsiHOe YCTPOMCTBO, wT.
ONs paguoynpaBnseMbIX | - KONMMYECTBO NOAAEPKNBAEMbBIX PA3bEMOB AMs
mogenen, Tmn 1 NOAKITIOYEHUS aKKyMYyTSTOPOB: HE MeHee 3

1.6 PecypcHbIi koMnnekT, - 3anacHble anemMeHTbl 1 AeTanu: Hanuuue, wT.
COBMECTUMBIV C - cOBMecTUMOoCTb ¢ . 1.1
KOHCTPYKTOPOM
nporpamMmmmnpyemoro
KBagpokonTepa

2 ObsnaszartensHoe obopynoBaHme. CamoneThl, BEPTONETbI, KBaApOKONTepbI

21 Cwuctema gnsa BakyymHon | Cuctema gns BakyyMHOW MHAY3UM AN co3gaHus L.
WHY3UM 1 gerasaumm KOMMO3UTHbIX KOHCTPYKLMM U3 yrie- U CTeKnonnacTuka
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2.2 KombrHnpoBaHHble Monymacka - KoMBGMHMPOBaHHbIE MPOTUBOra3oBble LT,
NpoTMBOra3oBble PUnNbLTPbLI OT OpraHUYECKNX ra3oB U NApoB C
dunbTpbl OT TemnepaTypon KnneHus Bellwe +65 °C, nbinu, ncnapeHuin
OpraHN4yecKkux rasos u MeTanna, TYMaHOB U MUKPOOPraHM3MoB, B TOM Yucrie
napos DOakTepuii 1 BUPYyCcoB
2.3 3D-npuHTep ¢ 6onbwon |- Tun npuHTepa: FDM, FFF, wT.
paboyel obnacTeto - MmaTepuan (ocHoBHoW): PLA,
- KONIMYECTBO NevyaTalLnX rofoBoK: He MeHee 1,
- pabouun cTosn: ¢ NogorpeBoM,
- paboyas obnactb (XYZ): ot 300 x 300 x 400 Mm,
- MakcMmarbHas CKOpoCcTb neyatu: He meHee 150
Mm/cex,
- MMHMMarbHas TonwmHa cros: He bonee 20 MKM,
- 3aKpbITbIA KOPMNYC: HanM4ne,
- OXNaXKgeHue 30Hbl NeYaTu: Hanuune
24 Y4yeOHbll Y4yebHbii BIMJTA camoneTHoro Tuna ans obyyeHus wT.
a3pOoPOTOCHEMOYHBIN aKcnnyaTaumm n obcnyxmBaHuio 6ecnmnoTHbIX
KOMIMIIEKC CaMOSIETHOIO | CaMOJeTOB, NMPOBEAEHNST a3pOhOTOCHEMKU C
TMna 6e33epkanbHbIM hoToannapaToM CO CMEHHbBIMM
06beKkTMBaMM
2.5 Pagunoynpasnaembii PagvoynpaBnsiembli nnaHep gns o0y4eHnst HaBblkam LT.
nnaxep NMNOTUPOBaHWA Nepe 3anyckamu cobpaHHoOW Mogenu.
26 Moagec TpexoceBow rMpocTabunmanpoBaHHbIv NoABEC ANS LuT.
rMpOCTabUNN3NPOBaHHLIN | SKLLIH-KamMepbl
2.7 OKLWH-kamepa Kamepa gna aspodotocbemkn ¢ BINJTA wT.
2.8 Kamepa FPV Kamepa onst roHO4YHOro KBagpokontepa wT.
2.9 MepepaTymk MNepenatynk, COBMECTUMbIN C KAMepoWn AN rOHOYHOro WT.
KBagpokonTepa
2.10 | AHTeHHa AHTEeHHa anga komnnekTa "npuemMHuK-nepegaTynk” ans LT.
FPV-nonetos
2.11 | Monutop FPV MoHuTOp Ang BbIBOAA cUrHana, nosiy4aemMoro ¢ WwT.
NMOMOLLIbIO Kamepbl U NPUeMHUKa-nepeaaTyunka,
YCTaHOBIEHHOIO Ha FOHOYHOM KBadpoKonTepe
212 |lNoneTHbIN KOHTpoONNep MukpokoHTponnep (NoneTHbIN KOHTponnep) ¢ yHKUnen L.
aBTOMMMOTa U BO3MOXHOCTbIO NPOrpaMmMuUpoBaHms
noneTHoro 3agaHus
2.13 |lNporpammaTop ang - MnaTta koHBepTauum curHana ot MK k wT.
KOHTpornnepa MUKPOKOHTPOSIEPY.
- Ha3HayeHve: Ang NporpamMmMMpoBaHnst NONETHOrO
KOHTponepa
2.14 | Komnnekt - WecTtukaHanbHasa annapaTypa ynpaBneHus camosieTom wT.
"NpuemMHuk-nepedatymnk" | ¢ yactoton 2,4 Iy M NPUEMHUKOM CUrHana.
- Ha3HadeHne: Ans nepegayv ynpasnstoLLmMxX KOMaHa ¢
MecTa ynpasneHus Ha BI1J1A
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215 |lNpuemHuk curHana - Konnyectso kaHanos: He meHee 6. LT,
- yacToTa npuema: He meHee 2,8 ['Tw,
- ycTaHoBka Ha BIJIA: Hanuuue
2.16 | GPS/TTIOHACC-moaynb |- Tun: moagynb, wT.
- bopmar curHana: GPS. INMTOHACC v gp.
2.17 | CepBonpuBog - CepBonpuBog, unMdpoBO C MeTaNMM4YeCKUMMm wT.
LLIECTEPHSMM,
- BeC: He bonee 75 rp,
- Ha3HayeHue: Ans ynpaBneHnsa OTKIIOHAEMbIMMA
nosepxHocTsiMu BIJ1A (3nepoHbl, pynn BbICOTbI U
HanpasneHus)
2.18 | [aTtumk BO3OyLUHOM [NpueMHWK BO3QYLWHOro AaBneHns Ang namepeHus wT.
CKOPOCTU BO34YLLHON CKOPOCTU
2.19 | Tpybka onsa gatymka Tpy6ka lNMuto anga paboTkbl C 4AaTYNKOM BO3AYLLHOIO WT.
CKOpPOCTK OaBreHns
2.20 | TenemeTpusa - bnok npuemo-nepepatoLlero ycTponctesa Ansa nepegayum | LWT.
OaHHbIX 0 nonete ¢ BINJ1A B MOMEHT BbINONTHEHUS
aBTOHOMHOrO noreTa,
- LUECTW KaHamnbHbIN pasbeM: Hanuuiue,
- yactoTta 433 MI'y,
2.21 | OnekTpudeckun [Buratenb anekTpUYeckuin Ans cosgaHus Heobxoanumon LT.
asuvratens, Tvn 1 TAMM ANs BbINOSIHEHUSA NONETOB
2.22 | Perynartop obopoToB Perynatop ob6opoToB ons pacnpegeneHus wT.
ANEeKTpUYEcKoro Toka no ¢gasam
2.23 | AKKymynstop - Akkymynatop Li-Po ans aBuamogenen, wT.
- eMKoCTb He MeHee 3500 mAh u He 6onee 10000 mAh
2.24 | DnekTpudeckun OneKkTpuyecknin ABuratens A8 BCNoMoraTefnibHOro BuHTa | LWT.
asuraTtenb, Tmn 2
2.25 | bnok Bu3yanusauum Bnok Buayanusauum TenemMeTpun Ans HanoxeHus WwT.
TenemeTpum OaHHbIX, NONy4YaeMblX C TeNeMeTpuUmn, Ha KapTUHKY,
nony4yaemyto c KaMmepbl
2.26 | KoHcTtpykTop BepToneTta | KoHCTpykTOp pagnoynpasnsemMoro BeptoneTta wT.
2.27 |lNporpammHo-annapaTtHbl |- KBagpokonTep B3neTHOM Maccon Ao 1 Kr ¢ Kamepon He wT.
1 KOMMJeKc ans xyxe 4K: Hanuune,
a9pOPOTOCHEMKM - opoHTanbHbIE, 3aHNE, BEPXHUE, HIDKHNE, DOKOBbIE
CEHCOpbI: Hanuyne
- NyNbT ANCTAHLMOHHOIO YNpaBreHus: Hanu4me
- MMaHLIEeT CO BCTPOEHHOW NamsTbio He MeHee 128 10,
noaaepxkon Wi-Fi, Bluetooth, NFC n akpaHom
paspelleHnemM He meHee 2048 x 1536: Hannyune
2.28 | KoHcTpykTop - MNoneTHbIN KOHTpONNep: Hanu4ue, LT,
nporpaMmmupyemoro - BO3MOXHOCTb NpOrpaMmMmnpoBaHnst aBTOHOMHOrO rnofneTta
KBagpokonTepa, Habop NPV NOMOLLY BHELLHEW WUITM BHYTPEHHEN CUCTEMBI
0N COPEBHOBAHUN U HaBUraumm: Hanmuue,
MacTep-Krnaccos - moaynb Haeuraumm GPS/TTIOHACC: Hannume,
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"O6 yTBEpPXXAEHUN METOANYECKUX PEKOMEHAALIMI MO CO3AaHNI0

[okyMeHT npepoctasneH KoHcynbraHTlntoc

[aTta coxpaHeHus: 26.02.2020

OETCKUX T...
- NyNbT YNpaBneHus: Hanmyue,
- aKKymynsTopHas 6aTapes ¢ 3apsigHbIM YCTPONCTBOM:
Hanmyve,
- MpOrpaMMHOe MpUIIoXeHMe AN NPOrpaMMMPOBAHNS U
yrnpaBrneHus KBagpoKonTepoM, B TOM Yuche Ans
CcMapTdOHOB,
- kamepa ang QoTo- U BUOEOCHEMKU: Hanvuune,
- MoAynb 3axBaTa rpysa: Hanuuue,
- raTa NoaKMioYeHUs AOMONTHUTENbHBIX MOAYNEN:
Hannune,
- BopToBON MOAYNb HaBUrauuy B MOMELLLEHUN: Hann4me
2.29 | Tpacca ons roHok Tpacca anga nposeAeHNs COpeBHOBaHMM NO LT
OPOHOB C CUCTEMON OPOH-PENCUHTY, BKMNtoYatoLwas B cebsa NoBOpPOTHbIE
aBTOMaTU4YECKOMN chnaru, KypcoBble BopoTa, Mnowaaky Ans
domkcaummn nponeToB B3NeTa-nocagku, CucTemy aBToMaTnyeckom pukcaumm
nponeToB
2.30 |loHouHbIN kKBagpokonTep |Pama u3 yrnepoHoro BOMoOKHa: Hannuue, perynatopsbl wT.
CKOpPOCTU: HE MeHee 4yeM Ha 20 A, FPV-kamepa: Hanu4dne
3 PacxogHble matepuanbl. CamoneTbl, BEPTOMNEThI, KBA4POKONTEPDI
3.1 OcHacTtka gns - MogenbHas nnuTa, BbINOMIHEHHAS U3 MOAENbHOro L.
N3roToBneHns opm nnacrtuka,
- Ha3HayeHve: AN co3aaHnst MaTpuULbl KOHCOSEN Kpbina
3.2 Habop: 60nThl, BUHTHI, Habop BuHTOB, raek M3, M4, M6, M8 Kommnn
raviku, camopessbl exT
3.3 MnacTtuk ans - TonwmHa NNacTMKOBOW HUTU: HE MeHee 1,75 MM, WwT.
3D-npuHTepa, Tmn 1 - maTepuan: PLA
34 Mnactuk gnsa - TonwmHa N1acTUKOBOM HUTKU: HEe MeHee 1,75 Mm, WT.
3D-npuHTepa, Tnn 2 - matepwuan: ABS
3.5 YrnepogHas TkaHb YrnepogHas TkaHb 415 CO34aHNsa KOMMNO3UTHbIX AeTanen M.
3.6 CTeknoTkaHb KOHCTpYKUMOHHasi CTEKIOTKaHb M.
3.7 Bock pasgenurenbHbii PasgenuTtenbHbl BOCK ANS HAHECEHUS HA OCHACTKY B wT.
KayecTBe pa3genutenst NoBEPXHOCTU
3.8 MNneHka BakyymHas BakyymHas nneHka ans cosgaHvs BakyyMHOro MeLlka M.
3.9 MpoBoadaLmin criomn - NoBepxHOCTHasA NNOTHOCTbL: He MeHee 160 r/m2, M.
- TONWMHA: He MeHee 1,1 MM,
- Ha3HayeHue: Ansg pacnpeneneHns cMorbl B npoLecce
BakyyMHOWN NHY3uUn
3.10 |lNpoBogswas Tpydka MpoBoasLwas Tpybka onsa oTKaykvM BO3gyxa v U3NULLHEro M.
CBSA3YIOLLErO
3.11 | FepmeTnanpytowmi XryT | FepMeTUsMpyoLnn XryT Ansi CO34aHus BakyyMHOroO wT.
MeLuka
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[okyMeHT npepoctasneH KoHcynbraHTlntoc

[aTta coxpaHeHus: 26.02.2020

OETCKUX T...
3.12 | OnokcugHasa cmona - HasHaveHue: ans nposegeHus npouecca OTBEPXKAEHUS. Kr.
- Heobxoauma coBmecTMMocTb ¢ . 3.5 1 3.6
3.13 | KapboHoBbie TpyOKu KapGoHoBasi TpyOka A5isi co3gaHust CUIoBbIX L.
KOHCTpYKUMIA pasmep B cedeHmumn 12 x 10 mm
3.14 | Knen Twn: knewn GbICTPOCOXHYLLNIA LT.
3.15 | MoTok npoBoaoB KomMnnekT npoBogoB A4ns cepBonpuBoaoB wr.
3.16 | KoHTakTbl Ans pa3beMoB |- HasHadeHue: KOHTaKT-rHe3go, LT.
- cnocob MOHTaxa: B KOpnyc pa3bema
3.17 | JR-kOHHEKTOp Tun: JR LT,
3.18 | Cunosble npoBoaa KoHTakTHas rpynna ¢ AByMSA NpoBogamu nog namky WT.
3.19 | [IByXCTOPOHHMI CKOTY Tun ckoTya: 4ns MOHTaXHbIX paboT cunbHON hmkcaumnm WwT.
3.20 | KoHHekTOp - Tun KoHHekTOpa: "GaHaH", Komnsi
MOTOp-perynsarop - KOFIMYECTBO 3NIEMEHTOB B Habope: He MeHee 2 eKkT
3.21 | Mopgyne nutaHusa ons - Kabenb ans noaknioyMeHns cepBonpuUBOAOB, ANMHA: He LT.
noneTHoro koHTponnepa |meHee 30 cwm,
- JR-KOHHEKTOP
3.22 | Apmupytowmn matepuan | HasHaveHue: ans npyuaaHns opMbl 1 onpegeneHHbIX LT,
XapaKkTepUCTMK KOMMO3UTHbLIM N3Oennsm
3.23 | Habop kpenexa Habop menkoro kpenexa nsi KpenseHust getanen tmna wT.
@HTEHH, MUKPOKOMMbIOTEPOB, KOHTPOSEPOB U T.4.
3.24 | Habop 6ontoB nog - Habop 6onTtoB ans kpenneHus getanen, Habop
LEeCTUrpaHHuK - KonuyecTtBo 60nTOB: He MeHee 100 wT.,
- NSIACTUKOBLIN KENC AN XpaHEHUS: Hann4mne
3.25 | Tepmoycagka HasHauyeHue: ansa 3awuTbl NasgHbIX COEANHEHUIN OT wT.
oKUcneHus
3.26 | Habop akceccyapoB ansa | Habop akceccyapoB kBagpokonTepa Ansa npoBeaeHust L.
KBagpokontepa Ans BNOEOCBHEMKMU, YAOOHOW TPpaHCNOPTUPOBKK KoNTepa K
BNOEOCHEMKMN MECTY CbEMKU
3.27 | KOHCTPYKTOP FOHOYHOrO | - KOHCTPYKTOP rOHOYHOrO NpodeccnoHanbsHoOro wT.
npodeccnoHanbHoro KBagpoKonTepa ¢ paMoW, BbIMOHEHHON U3 KOMMO3UTHOrO
KBagpokonTepa mMaTtepuana,
- Ha3HayeHue: Ang U3yYyeHns AMHaMuKu noneta
FOHOYHbIX KBaApOKONTEPOB
3.28 | lNoneTHbI KOHTpONNep - Tun: ogHONNaTHbLIN MUHUKOMMBIOTEP B KOpnyce, L.
- bapomeTp: Hannuue,
- KHONKa 6e30nacHOCTU U AUHAMUK: Hanu4ue,
- moaynb Wi-Fi: Hannune
3.29 | GPS-npuemHuk - Tun: mogyne, L.
- BCTPOEHHas NaMsTb: Hannuue,
- nogaepKa HaBUraLMOHHbIX CUCTEM
GPS/GLOHACC/BeiDou/Galileo: Hanuuue,
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[okyMeHT npepoctasneH KoHcynbraHTlntoc

[aTta coxpaHeHus: 26.02.2020

OETCKUX T...
- TOYHOCTb MO3ULVNOHNPOBAHUSA: HE MEHeE 2 M
3.30 | Annapatypa - Tun: NyneT ynpaeneHus, LT.
paguoynpasneHusi - KOFIMYECTBO KaHaroB: He MeHee 8,
- MakcMmanbHas YyactoTa: He MeHee 2,48 'Tw,
- NnepegaTtyuk U NPUEeMHUK: Hanuyune
3.31 | Kabenb ans cumynsitopa | - OnuHa: He meHee 1 M, WT.
- aganTepbl; Hanu4me
3.32 |[lnaTa pacnpegeneHus - MakcumanbHoe BXo4HOE HanpsikeHne: He meHee 6S, .
nUTaHus - KONIMYECTBO KaHaTOB: He MeHee 4,
- MakcMMarnbHas MponycKHas CNOCOBHOCTL MO TOKY: He
meHee 30 A,
- MakcumarbHO€e BbIXO4HOE HanpsbkeHue: He meHee 10 B
3.33 | AcTouHuk nutaHus Tuna | - Tun: ctabunusarop, wT.
BEC - MakcnmarnbHoe BXOAHOe HanpsikeHue: He meHee 30 B,
- NOCTOSIHHbIN TOK Harpy3sku: He MeHee 1,5 A,
- 3alMTa OT KOPOTKOro 3aMblKaHust: Hanu4ne
3.34 | CBeToamoaHas nexHTa - KonnyectBo cBeTOoaMOA0B Ha MeTp: He MeHee 60. LT.
agpecHas - BXOAHOE HanpsikeHune: He meHee 12 B,
- TMn ceetogmopa: 5050
3.35 |loagsec ans kamepbl - AHTUBMOGPALMOHHOE KpenneHne: Hanmyue, LT
OBYXOCEBOWN - MOTOP, MHTEIPMPOBAHHEIN B pamy: Hanv4yue,
rMpOCTabuNN3NpPoBaHHbIN | - 32-6UTHLIN NpoLIeCCop: Hann4ne
3.36 | OkwH-kamepa - ®opmart Bugeo: 4K, .
- LUMPOKUIA yron ob3opa: Hanmuue,
- pa3pelleHne dpoTo: He meHee 12 Mn,
- MakcumarnbHbIA BUTpPenT BMaeo: He meHee 120 MouTt/c
3.37 | Cepsonpusoa - MaTepuan pegyktopa: metann, LuT.
- MakcmmarbsHoe ycunue: He meHee 2.5 kr/c 3a 0,10 cek
3.38 |Kabenb micro-USB [OnnHa: He meHee 1 M wT.
(ynuTka)
3.39 | CoegmHUTENbHBLIN HasHauyeHue: ana TenemeTpuun, anuHa: He meHee 10 cm LT.
kabenb
3.40 |[lNpoBoa meaHbIN - LiBeT: YepHbI/KpacHbIv LT,
MHOTOXWUITbHbIN C - OTpes: He MeHee 1 M
CUINVUKOHOBOW uU3onsaumen
3.41 | CvnoBol pa3beMm - MakcmanbHbIn paboumnn Tok: He meHee 30 A, WwT.
- LIar KOHTaKTOB: He MeHee 7,2 MM,
- MakcumarnbHoe pabodee HanpshkeHue: He meHee 500 B
3.42 | Perynatop xoga - MakcmanbHbIn paboymnn Tok: He meHee 40 A, wT.
- MakcumarnbHasi yactota: He meHee 600 My,
- Tun 6atapeu: 2-6S
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[okyMeHT npepoctasneH KoHcynbraHTlntoc

[aTta coxpaHeHus: 26.02.2020

OETCKUX T...
3.43 | beckonnekTopHbIN - MNutanwne: 3-48S, WwT.
anekTpogsuratenb, Tun 1 | - o6opoTbl: He MeHee 2400 KV
3.44 | beckonneKkTopHbIN - MuTaHwue: 2-4S, wT.
anekTpoAaBuraTenn, TMn 2 | - 060poThl: He MeHee 960 KV
3.45 | beCcKoNnNeKTOpPHbLIN - Hasna4veHue: ons MynsTUPOTOPHOroO KBagpokonTepa, wT.
anekTpoasuraTenn, TMn 3 | - o6opoThl: He meHee 380 KV
3.46 |[lMponennep Tun: TpexnonacTHOn wT.
nnacTtukoBbIn 5046 x 3
3.47 |lponennep Twvn: gByxnonacTHom wT.
NacTUKOBLIN
OBYyXronacTHoOM
3.48 |Tlponennep kapboHoBbIN |- [AnuHa: He meHee 13", wT.
- war: He meHee 4,4"
3.49 | 3apagHoe yCcTpoOMCTBO - Tun: 3apsigHOE YCTPOMCTBO Ans 6GanaHCMpOBKN U LT
ONSA paguoynpaeBnsieMbIX | 3apsaky akkyMynsiTopa,
Mopaenen, Tun 2 - TMn 6anaHca: gBorHON,
- KONTIMYECTBO OQHOBPEMEHHO 3apsiKaeMbixX
aKKyMYIsITOPOB: HE MeHee 2 WT.,
- KOMIMYECTBO KaHaroB: He MeHee 2
3.50 |Jlutnesas - Mutanwue: 3S, 4S, 6S L.
aKKyMynsTopHas - eMKOCTb akkymynsitopos: 2200, 5200 mAY
DaTapes
3.51 | FPV-moHuTOp C - lJnaroHanb MOHUTOpa: He MeHee 7" wT.
NPUEMHUKOM - MNpuemHuk: Hanu4ume
3.52 | FPV-oukn - PaspelueHuve 3anucu Buaeo: He meHee 720 x 576 npwu LT,
30 kagpos/cek.
- BCTPOEHHbIV BUAEOPErMCTPaTOpP: Hanmyue,
- AnaroHarnb gucnres: He meHee 5"
3.53 | FPV-kamepa - CoOoTHOLLEHNe CTOPOH: He MeHee 4:3/16:9, LuT.
- Tun TB-cuctembl: PAL/NTSC,
- pa3pelleHue: He meHee 1200 TVL,
- MMHUMarbHasi ocBelleHHOCTb: He 6onee 0,01 ntokc
3.54 | FPV-nepegatumk - MakcumanbHas JyactoTta: He MmeHee 5,8 T, WwT.
- MUKPOGOOH: Hanunuue,
- YNCTOE BKIHOYEHME: Hanum4ume,
- BbIXOAHOE HanpshkeHue: He meHee 5 B/0,3 A,
- BbIXOAHas MOLIHOCTb: He MeHee 25/200 mBT,
- aHTeHHbIN Bbixog MMCX: Hanu4ne,
- NMoLWaaKkn nog naviky: Hanuume,
- NepexoHVK No aHTEHHY: Hanuyune
3.55 | AHTeHHa - InvHa aHTeHHbI: He MeHee 60 MM, wT.
- LeHTpanbHas YyactoTa: He meHee 5,8 T,
- MponycKHas cnocobHocTb: He MeHee 500 MIu,
- 9PPEKTUBHOCTb U3nyyeHuns: He meHee 98%
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JETCKUX T...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 26.02.2020

3.56

Mopem 3G/4AG LTE

- MakcumanbHasi ckopocTb: He meHee 150 MbuTt/c,
- TMn nHTepdpenica: USB 2.0,

- TUN @aHTEHHbI: BCTPOEHHas!,

- BO3MOXHOCTb NOAKIOYEHNS BHELLHEN aHTEHHbI:
Hanunyne

wT.

3.57

Pama kBagpokonTtepa

- Pama ons kBagpokonTepa: Hanuuue,

- MONETHBLIN KOHTPOINEP B KOPNyce: Hanuyue,

- mogynb GPS c komnacom: Hanmuwue,

- 6ecKonneKkTopHble ABUraTenu: He MeHee 4 LWT.,
- perynatopbl Ha 30 A: Hannyue,

- Mponennepbl: Hanu4ne

T,

ObsasartensHoe obopynoBaHme ans yrnybneHHoro Mogynsi U NPOeKTHOW
aesAtensHocTW. CaMoneTsl, BepToneThl, KBagpOKONTeps!

41

CTeHa Ans ucnblTaHumn
AKB

- CteHp ans vcnbitaHni AKB ans noctpoeHus rpacumkos
3aBUNCMMOCTEN XapaKTEPUCTUK aKKyMyNnATOPHbIX 6aTapen
B LUMPOKOM AnanasoHe;

- nogaepXKka pacyeTa ONnTMMarnbHOW Harpy3ky Ha
aKKyMYFsITOp B cpefe QUHaMUYeCKoro MoaenmpoBaHus
Ha OCHOBE AaHHbIX, NoNny4YaemMbIX BO BPEMS UCMbITAaHUSA B
pexume peanbHOro BpeMeHu;

- nopAepkka pacyeTa U3Hoca akkyMynsaTopHou 6aTapem
B Cpefe OUHaMMYEeCKOro MogenMpoBaHusa Ha OCHOBE
OaHHbIX, MOJTyYaeMbIX BO BPEMS UCTIbITAHNS B PEXUME
peanbHOro BpeMeHu

T,

4.2

CTteHa aons ucnblTaHumn
BMHTOMOTOPHBIX rpynmn

- CTeHp OANSA UCTbITaHW BUHTOMOTOPHBIX rpynn Ans
NOCTPOEHUS rpadhKOB 3aBMCUMOCTEN Y U3MEPEHUS]
XapaKTePUCTUK BUHTOMOTOPHbIX IPYM B LLUMPOKOM
AvanasoHe;

- nogaepka BblBoAa rpaddUKoB CUnbl TAMTM OT CUMbI TOKa
N HanpsikeHusl B cpealy ANHaAMUYECKOro
mMaTeMaTU4eCcKoro MoaenMpoBaHus;

- nogaepkka pacyeTa onTUMarbHOW CKOPONOABbEMHOCTH,
AanbHOCTY rnoneTa B cpefe AMHaMUYECKOro
MOAENMPOBaHNA Ha OCHOBE AaHHbIX, MOMNyYaembiX BO
BPEMS UCMbITAHUS B PEXUME PearnbHOro BpemeHu

T,

4.3

OpHonnaTHbIN
KOMMblOTEP

- MnHU-KOMMbIOTEP AN NPOTOTUNMPOBAHUSA HOCUMBbIX
YCTPOMCTB 1 YCTPONCTB AN4 "MHTepHeTa BeLlen”,

- KOMIMYECTBO siAEp npoueccopa: He MeHee 4,

- TaKTOBasi YacToTa npoueccopa: He meHee 1,4 T,

- Bluetooth, Wi-Fi: Hanunuwne,

- KONMMYECTBO BXOA0B/BbIXOO0B: He MeHee 40

wT.

4.4

KapTta namsatu

- O6bem namaTn: He meHee 16 M0,
- COBMecTMMoOcCTb ¢ Nn. 4.3

wT.

4.5

Kamepa gns
OoAHoMNnaTHoOro
KOMMbloTEpa

- Kamepa, coBmecTMmast ¢ ogHOMNMNaTHLIM KOMMbHTEPOM
n. 4.3,
- HasHayeHue: Ans pacno3HaBaHUs 0GBHEKTOB Ha 3emrie

wT.

O6opynoBaHue Ans yrny6reHHoro Moaynsi U NPOeKTHON aeATenbHocTU. CamMmoneThl,
BepToneThl, KBaJpoKoNTepsl
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[okyMeHT npepoctasneH KoHcynbraHTlntoc

[aTta coxpaHeHus: 26.02.2020

OETCKUX T...
5.1 YcTtaHoBKa Ans nsyyeHuns | MHOronosmumMoHHbIN Npubop Ans ucnbiTaHun Ha LT,
COMpOTUBIEHUS pacTsxeHue
MaTepuanos
(HanpspkeHns n
nedopmauun)
5.2 [MoneTHbINn cumynaTop ABunaTpeHaxep Ans oTpaboTkn AUHAMUKW noneTta u LT
NOCTPOEHMS anropuTMOB aBTOHOMHOTO norieTa
KpynHorabapuTHbIX CamMONEeTOB B COCTaBE: MPOBOAHON
DPKOWCTUMK, neganu, 6becnpoBogHasi rapHUTypa,
CTauMOHapHbIA KOMMNbLIOTEP, MOHUTOP, CEHCOPHLIN
YKK-MoHuTOp, Kpecno
53 JTabopatopus AspognHamuyeckas Tpyba ansa npoBeneHus wT.
a3poauHaMuKN nccrnegoBaHun asapoaMHaMNYECKNX CBONCTB B paMKax,
pa3smep pabouero ydacTtka He MmeHee 483 x 292 x 292
5.4 Meyb NnonMmepusaLmm Meyb NonMMepusaumm KOMMNO3NLMOHHBLIX MaTepManos LT,
npuv UX NpoLecce OTBEPXKAEHMS
5.5 Bubpocteng CteHp onsa nposeaeHus ucnoitaHni céopkm BINJIA ans LT,
NPOBEPKN HAAEXHOCTU K BUOpaLMaM, BO3HUKAIOLLMM B
nonete
5.6 HanbHomep - YnbTpa3ByKOBOW CEHCOpP Af1s CO34aHUSA NPOEKTOB MO wT.
aBTOHOMHOMY MoONeTy B NOMELLEHUSX,
- MakcMMmarbsHO onpegensemoe pacctosHune: 3 - 5 m
57 CoeguHuTenbHble lNpoBoga "Mama-nana" KoMnn
nposoga exT
58 Jnpap OnTnyecknin ceHcop Anst NOCTPOEHUS MOAENU LT.
OKpy)XatoLLen cpefpl
5.9 Kamepa gnsa pacctosHua | ONTUYECKUIA CEHCOP AN HaBMrauum B NnoMeLLeHnn wT.
5.10 | CepBonpuBoa CkopocTb: He MeHee 60° 3a 0,10 cek npu 6 B 1 He MeHee wT.
60° 32 0,12 ceknpn 4,8 B
5.11 | CvnnoBble nposoga PasHoro Tuna n HazHaveHus KOMMNJ1
exT
5.12 | BnekTtpoasuraTens - YckopeHue: He meHee 1150 g, L.
- MeTannumyeckuin Ban c pesbbor nog ranky M5: Hanmune
5.13 | PerynaTtopbl 060poTOB MakcumanbHas YacTtoTa: He meHee 600 My, wT.
5.14 | IHdpakpacHbIn WHpakpacHbIn ganbHOMep Ans co34aHus MPOEKTOB No LT,
AansHomep aBTOHOMHOMY NONeTy B MOMELLEHUAX
5.15 |JlasepHbIn gansHomep JlazepHbI gansHOMep 4518 co34aHus NPOeKToB Mo wT.
aBTOHOMHOMY MOSIETy B MOMELLEHUAX
5.16 | lNporpammupyemsbin MporpamMmmmpyemeiin KOHTponnep Ans o6paboTku wT.
KOHTponnep MHdopMaLMK1, NOCTYNAKLLEN C PasfMYHbIX JaNlbHOMEPOB
N Kamep, ycTaHoBneHHbIX Ha BIMJ1A
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5.17 | OnTnyeckas notokoBas | Kamepa ans onpeaeneHns TO4YHOM No3numm LT,
Kamepa Ans noneTHoro netaTenbHOro annapara
KOHTponnepa
5.18 | BbICOKOTOYHbIN Moaynbe THCC (cuctema ans onpegeneHus L.
GPS-moaynb MECTOMONOXEHUS (reorpadmyeckmx KOopanHaT)
Ha3eMHbIX, BOAHbIX U Apyrux o6bekToB) Ansa 6onee
TOYHOrO MO3NLIMOHUPOBAHMS
6 KomnbtoTepHoe ob6opynoBaHue
6.1 HoyTt6yk - KonnyectBo siaep npoueccopa: He MeHee 6, LT.
- MPOMN3BOANTENBHOCTb NpoLieccopa (no Tecty PassMark
- CPU Benchmark http://www.cpubenchmark.net/): He
meHee 12000 eguHwnL,
- TakTOBasi yacToTa: He MeHee 2,8 [T,
- onepaTuBHasi NnamsATb: He MeHee 16 6.
- 06bem Hakonutensa SSD: He meHee 128 0,
- 06bem HakonuTensa HDD: He meHee 1 T6,
NpoOn3BOANTENBHOCTL rpacmnyeckon NnoagcucTemsl (Mo
Tecty PassMark Video Card Benchmark
http://www.videocardbenchmark.net): He meHee 11 000
eauHnL,
- TAaKTOBasi YacToTa BMAeoKapThl: He MeHee 1,5 Tw,
o0beM NamsATV BUAEOKaAPTLI: HE MeHee 6 6,
- QmaroHarnb 3KpaHa: He meHee 15 aonmMoB,
- paspelueHne akpaHa: He meHee 1920 x 1080,
- npegycTtaHosneHHas OC
6.2 MaHunynatop Tuna LT.
MbILLb
6.3 Tenexka ans 3apsgkn n | - Konnyectso HOyTOYKOB: HEe MeHee 30 wiT., L.
XpaHeHusi HoyTOyKoB - KONIMYECTBO NOBOPOTHbLIX KOJEC: HE MeHee 2 LUT.
- oTAen onsa pasmelleHns 6roKoB NUTaHUsSt HOYTOYKOB:
Hanmuve,
- oTAgen ansa obecnevyeHnst NOAKMIOYEHUS BrIOKOB NUTaHKSA
HOYTOYKOB K CETM SNEKTPONUTAHUS: Hanu4ne
6.4 M®Y (npuHTep, ckaHep, |- M®Y (konup, NpUHTEpP, CKaHep), L.
Konmp) - A4,
- y4/0,
- NasepHbIn
7 MporpammHoe obecneveHne
7.1 OdumcHoe nporpammHoe | [porpammHoe obecneyeHre ansa npocMoTpa u niueH
obecneyeHune pefakTMpOBaHMSA TEKCTOBbIX AJOKYMEHTOB, 3NTEKTPOHHbIX 3us
Tabnuy 1 npeseHTauUmi pacnpocTpaHeHHbIX (OpMaToB
7.2 MporpammHoe Y4ebHble Bepcum nporpammHoro obecneyeHuns niueH
obecneyeHuve aons 3us
WHXXEHEPHOro
3D-moaenupoBaHus un
NPOEKTMPOBaHMS
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7.3 MporpammHoe lMporpammHoe obecnedyeHne ang MatemaTnyecKkoro niueH
obecneyeHuve ons MOZEenMpoBaHns 3ua
peLleHns 3agad
TEXHUYECKNX
BblYMCIIEHNI

7.4 ABunacumynsitop MporpammHoe obecneveHne peannucTU4HoOro nuueH
(nporpammHoe rpakaaHCcKoro aBMacumMynsTopa Ans BbiNOMHEHNS 3us
obecneyeHune) MOMeToOB Ha aBMacnMynsaTope

8 [MpeseHTaumoHHoOe obopyaoBaHue

8.1 MoHob6no4Hoe - 'HTepaKTMBHbI MOHOBMNOYHbLIV AUCTNEN. WT.
WUHTEpPaKTUBHOE - AmaroHarb 3KpaHa: He meHee 65 aonmMoB,

YCTPOWNCTBO - KONIMYECTBO OAHOBPEMEHHO pacrno3HaBaeMbIX KacaHui
CEHCOpPHbLIM 3KpaHOM: He MeHee 20 kacaHun,
- KONIMYECTBO NoaaepxmBaeMbix 6e3baTaperHbix
CTUITYCOB OJHOBPEMEHHO: HE MeHee 2 LWT.,
- UHTErPMPOBAHHbIN JAaTYNK OCBELLEHHOCTU ONS
aBTOMAaTUYECKOW KOPPEKLMUN SPKOCTU NOACBETKM:
TpebyeTcq,
- UHTErpmMpoBaHHble (OYHKLMM BbiBOAA M306paxkeHni ¢
3KpaHOB MOBUIBbHbLIX YCTPOWCTB (Ha nnaTtdopme
pacnpocTpaHeHHbIx OC), a Takke C BO3MOXHOCTbIO
WHTEPaKTUBHOIO B3aMMOLENCTBMSA (YNpaBneHust) ¢
YCTPONCTBOM-UCTOYHUKOM: TpebyeTcs

8.2 HanonbHast MobunbHas | - COBMECTUMOCTb C MOHOBIOYHBIM MHTEPAKTUBHbLIM LT

cTonKa ans ycTponcTteom n. 3.1,
WHTEPaKTUBHbIX JOCOK - MaKCMMarbHbI BEC, BbIAEPXKMBAEMBIN KpEMIEHNEM: HE
Unv yHuBepcarnbHoe mMeHee 60 Kkr
HaCTeHHOe KpenneHne
8.3 dnunyapt Paamep pabouyelt obnactu: He meHee 700 x 1000 Mm wT.
9 Meb6enb - YyebHasa mebenb: cTonbl, CTynbs (kpecna), nydebl, KoMnMn
- mebenb ansa negarora: cton, CTyn (kpecno), eKT
- CUCTEMbI XPaHEHUS: TYMObI, LWKadbl, cTennaxm (no
BbIGOpPY)

10 NHoe

10.1 | KomnnekT kabenem n - Kabenu, nepexodHukn onst NOOKNHOYEHUS K KoM
nepexogHUKOB KOoMMyTaumm obopyaoBaHus; exT

- CETEBOW YANVHUTENb AN1A NoAKMNoYeHns obopyaoBaHms
K ceTu anekTponuTanua u ap. (no sbibopy)

10.2 | Y4yebHas u [ns peanusaumn obpasoBaTterbHbIX NporpaMm KomnJ
MeToanyeckas exT
nuTepartypa

Paspen 5. BuokBaHTymM
N n/n HanmeHoBaHue MpnmepHbIe TEXHNYECKME XapaKTePUCTUKN Ea.
n3m.
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1 JTabopatopusa "Mukpockonumsa"
1.1 OnTnyecknit Mukpockon ¢ | Mukpockon MogyrbHbIN CCneaoBaTenbCKOro Knacca ansi | Wr.
cMcTeMon Budyanusaummn | paboTbl B NPOXOASLLEM CBETE C NCMOSb30BaHMEM
C TPUHOKYISAPHBIM METOA0B CBETIIOr0, TEMHOIO Nons, oasoBoOro KOHTpacTa,
Ty6ycom nonspusaumm n hnyopecLeHUmm.
1.2 Ctepeomukpockorn ¢ - CTepeoMMKpoCKon cucTembl [peHa Ana MaHvnynaumi ¢ | L.
CcMCTEMON BM3dyanusauumn | obbektamu, npenapoBanbHOn paboThl, OLLEHOYHOTO
C TPUHOKYISAPHBIM npocMoTpa,
Ty6ycom - KpaTHOCTb TpaHcdokaumn: He meHee 6,5:1,
- paboyee paccTtosiHne: He meHee 110 Mm
1.3 O6beKkT MUKpOMETp [lns Bcex MMKPOCKOMOB, AN UBMEPEHUS, LieHa AeneHnd - | LWT.
0,01 mm
14 Mwkpockon y4ebHbIn ons | - ONTUYecKnii SproHOMUYHBIN BUHOKYNSAPHBIN wT.
LLIKOJTbHUKOB BMONOrMyYecKMn MUKPOCKOT,
- Habop 0OBLEKTMBOB-NITAHAXPOMATOB C YBENTUYEHNEM
100x, 40x, 10x, 4x,
- 06beKT MUKpomeTp - ueHa genenuna 0,01 mm
1.5 Kpacutens, Tnn 1 [lns oKpalmBaHUSA XKUBbIX KIETOK wT.
1.6 Kpacutens, Tun 2 [nsa okpawwvBaHua npenapaToB C NpUaaHUEM UM LT,
driyopecLmnpyoLLnxX CBONCTB
1.7 Kpacutenu, Tun 3 Ins okpawwunsanuna [HK, cuHee ceeyeHune, seneHoe wT.
cBeyeHne
1.8 CTtekna npegMeTHble [na nsrotoBneHusa npenapaTos Kommnn
exT
1.9 Ctekna npegmeTHble C [nsa n3rotoBneHnsa HaTUBHbLIX NpenapaToB NPOCTENLLNX Komnn
nNyHKoN exT
1.10 | KioBeTa ana nposogku u | - [Ana dpmkcaumm n okpackm MukponpenapaTos, wT.
oKpaluvMBaHus - He meHee 80 mn,
- 6enas, ronybas, xentas u 3eneHas
1.11 | WTaTtmB-penbca c - [Ins okpawmBaHusa GaknpenapaTtos, wT.
genutensammn - He MeHee YyeMm ana 24 ctekon
1.12 | Kamepa [opsieBa - INs noacyeTa KonuyecTBa KNeToK B 3aJaHHOM obbeme LT.
YyeTblpexceTovHas XWOKOCTU 1 ANsi onpegeneHns ymcna OpMeHHbIX
3nemMeHTOB B obpasue KpoBM,
- CTOpOHa CeTKU: He MeHee 3 MM
1.13 | Ctekna NOKpoBHbIE [nsa ykpbiBaHUA npenapaToB KOMMNJ1
exT
1.14 | Macno nMmmepcrmoHHoe Insa pabotbl ¢ yBenunyeHnem 6onee 1000 pas L.
1.15 | Habop peakTBOB Ans ["eHumaH BMONET, HENTPanbHbIA KpacHbIW, NIOrons p-p, KOMMJ1
OKpacku MasKkoB No YKyCcHas k-Ta negsHas - 4 ¢on. no 1 n exT
Mpamy
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1.16 | A3yp-303uH Mo PomaHoBcKOoMy-['MM3e: peareHT Ansa nogroToBKu KoMnn
MEeTWUINEHOBLIN ronybon pabouero pactesopa eKT
1.17 | CnupT aTmnoBein 95% [nga o6e3xnpmBaHus cTekon n
1.18 | KaHapckun 6anb3am [na n3rotoBneHns NOCTOSIHHbIX NpenapaToB wT.
2 JlTabopatopusa "dapm-Meg-bno”
2.1 CraHuus ans - CtaHuusa ona xpomartorpadumm BbICOKOro AaBneHus ¢ LT.
XMIKOCTHON HabopOM KOMOHOK,
XpomaTtorpacum - BCE KOMMIEKTYIOLNE CUCTEMbI AOSMKHbI UMETb
BbICOKOIO JaBreHust KOHCTPYKUMIO, HEOOX0AMMYyo Anst paboTbl NPU BbICOKUX
OaBNeHnsIX: Hanmune
2.2 CrtaHuums ansa - CtaHuusa ona xpomartorpadum H1M3KOro gaBneHus ¢ LT.
XpomaTorpacuy HU3KOro | HabopOM KOJOHOK,
AaBrnennsi ¢ Habopom - BCE KOMMIEKTYOLMNE CUCTEMbI AOMKHbI UMETb
KOMNOHOK KOHCTPYKUMIO, HeobxoamMMyto Anst paboTbl NpU HU3KKX
OaBnNeHnsX: Hanmyune
2.3 Bokc namuHapHbIn - Bokc namuHapHbIN NPoecCnoHansHOro YpoBHS He wT.
npodeccnoHarnbHOro xyxe |l knacca 6monormyeckon 6esonacHocTy,
YPOBHS, Knacc 3awmTbl B | - BepTUKanbHbIA HACXOAALWMA OOHOHAaNpPaBEHHbIN
(NaMmuHapHbIN) NOTOK BO3ayxa
2.4 MU P-6okc ¢ - HasHaueHue: gns 3awmTtbl oT koHTamuHauun OHK-npo6 WT.
Y®-06nyyeHnem npu nposegeHum MNLP-reHogMarHOCTUKK, 3awnTbl
paboyero Mmecta OT BHELUHErO 3arpsi3HeHus,
- HACTONbHOE UCMOSTHEHNE
25 Cucrema - YcTaHoBKa Ans BU3yanu3aumm, JOKYMEHTUPOBaHMS, L.
renb-40KYMEHTUPOBAHUA | KAYECTBEHHOMO M KONMYECTBEHHOIO NCCeg0BaHNs
C TPaHCUNMIOMUHATOPOM | Buomornekyrn,
- UCTOYHMK Y®P-cBeTa Ang nHAyKumMm dnyopecumpytoLlero
cBeTa U3 KpacuTens
2.6 MopTaTtnBHbIN [lna npoBeneHnsa namepeHuin pasnmyHbix Npob c wT.
NIOMUHOMETP MOMOLLIbIO crieumanbHOro NporpaMmmMHoro obecneyeHuns
2.7 Kamepa gns - OnekTpodopesHasn ropusoHTanbHas kamepa. wT.
rOpU30oHTarnbLHOro - 13 1 26 nyHok: Hanu4ue,
anekTpocdopesa ¢ - UCTOYHMK MUTAHWA: Hanm4me,
WUCTOYHMKOM NUTaHUS - 3aNMBOYHbIN CTOMKWK: HaNu4Me
2.8 "eHeTU4ecknin - Oins noctaHoBku MNLP Habopos, wT.
amnnudukatop BUC - BMECTUMOCTb Npodupok Ha 0,2 mn, WT. - He MeHee 96,
- HarpeB Kpbiwkn go 110 °C - Hanuune
2.9 doTomMeTp NNaHWeTHbIN | - [Ang nnaHweToB Ha 96 NyHOK, .
- UCTOYHMK CBETa - CBETOANOA
210 |lomoreHusatop - Cuctema npobonoaroToBkuy, L.
YHUBEpPCanbHbI - (byHKLMM pa3mMenbYeHnsl, FOMOreH1M3aummn n nonyy4eHus
nn3aToB: Hannune
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2.11 | Cuctema - YpenbHoe conpoTuBneHne Boabl He MeHee 18,2 MOm WwT.
BOJOMOArOTOBKM C (Boga anst npuroToBreHnst bydepos, xpoMaTorpadum,
KOMMNMEKTOM hunbTpoB MOIneKynsipHow Buonorum),

- nponsBoauTenbHocTb: 10 - 12 n/uac

212 | MukpoueHTpudyra - MakcumanbHasi ckopocTb BpalleHus: He meHee 13000 LuT.
00./MUH,
- KONIM4YecTBO NPOBMPOK: He MeHee 12,
- 06bem npobupok: 1,5 -2 mn

2.13 | UeHTpucpyra HactonbHaga |- [Ana mukpobuonoruum, wT.
- MakcmanbHas ckopocTb BpalleHus: He meHee 15 000
06/MVH,
- MakcMMmarnbHbI 06bem: He meHee 400 mn,
- poTopbl ana npobupok 2, 10, 15, 50, n 1,5 mn: Hanuume

2.14 | CnektpodoTomeTp - [Ins namepeHus koHueHTpaumm OHK, .
KIOBETHbIN - cnekTpanbHbin guanasoH: 190 - 1000 Hm,

- CreKTpanbHas WupuHa Wenu: He bonee 4 Hwm,
- kioBeTbl 100 MM
2.15 | BeTpukanbHbin MAAI - QnekTpohopes B nonnakpunaMmmaHoM rene ang wT.
anekTpodgopes pasgenenunsa cmecen 6enkos B NMAAIT B COOTBETCTBUM C

NX 3NeKTpopopeTNYECKON NOABUKHOCTbIO,
- Kamepa Ansi BepTUKarnbHOro anektpodopesa ¢
WCTOYHMKOM NUTAHWS Ha [Ba BbiIXOAa

2.16 | Uudposas nabopatopus |- JlabopaTopus unm KOMNIEKT AaTYMKOB AS NPOBEAEHUs |  LUT.
3KCMEPUMEHTOB,
- yOApONPOYHbIN KOPMyC: Hanmyue,
- JaT4MK pacTBOPEHHOTO KMCMopoaa: Hanvume,
- Kenc/cyMKa Ons XpaHeHua: Hanuyne

2.17 | ABTOKNaB - OyHKUMSA MHaKTUBaLUK BruomaTtepuana: Hanmume. WT.
FOPU30OHTAalbHbIN, 00BEM | - PYHKUMSA CTEPUIM3ALMM UHCTPYMEHTOB: Hann4ne
He meHee 40 nuTpos

3 PacxogHble maTepuansl

3.1 Habopbl peaktBoB ana | Mukpockonus, npenapaTtusHas xpomaTtorpacdwms, MUP, L.
M3roTOBMNEHUS B3>KX, TEX
MUKponpenapaToB

3.2 Habopbl peareHToB Habopbl peareHToB ans MNLP L.

3.3 Habopbl gns Mukpobuonorusi, MonekynspHas 6uonorus, Grnoxmmms LT
NPaKTUYECKMX 3aHSATUN

4 JlaBopatopus "3amkHyTbIe cucTEMBI"

4.1 Aksapuym, 17 n - AKBapuyM CTEKMsHHbIA NepeHOCHOW, NpeaHa3Ha4veH wT.

Ons cogepXxaHus pbld, amgubuin, pakoodpasHbIX 1 T.4.,
- rabaputbl akBapuyma: He meHee 30 x 20 x 30 cm
4.2 AkBapuym, 27 n - AKBapuyM CTEKMsSHHbIA NepeHOCHOW, NpeAHa3Ha4veH wT.

Ons cogepXaHus pbld, amdubuin, pakoodpasHbIX 1 T.4.,
- rabapwuTbl akBapuyMoB: He meHee 40 x 25 x 35 cm
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4.3 AxkBapuym, 40 n - AKBapnyM CTEKNSHHbIN NepeHOCHON, NpeAHasHaqeH LT,
Ons cogepxxaHus pbld, ampmbun, pakoobpasHeix U T.4.,
- TONWMHAa CTekna He MeHee 4 MM,
- rabaputbl He meHee 50 x 25 x 30 cm

4.4 O6opynoBaHue ons - Komnpeccop,

akBapuyma - CUSTMKOHOBbIW LLUMaHr ANsi akBapuyMHOro Komnpeccopa,
- obpaTHbIN KnanaH Npo3paydHbIn,
- KOMMNPECCOpP BO3AYLUHBbIN,
- TPOMHMK AN CUIMKOHOBOTO LUMAaHra,
- pacnbinuTens BO3ayxa,
- BeApO CKnagHoe,
- nnacTukoBasi 6aHka

4.5 Hexopauuu ans - FpyHT,
akBapuyma - MaHrpoBas Kopsra,

- BoONOrNMYEeCcKUin KOMMNOHEHT (PbIBbI, MOMNIHOCKU, BOAHbIE
pacTeHus, YNeHUCToHorne 1 T.4.)

4.6 AkBanoHHas oby4varowas | MIHxeHepHo-Ouonornyeckas cucteMa, No3Bonsowas KoMnn
cuctema MOLENMPOBaTh CBSA3WN B 9KOCUCTEMAX exT

4.7 KoMnnekT akBanoHWKK CoueTaHue akBakynbTypbl (BblpallnBaHne BOAHbIX Komnu

XMBOTHbIX) U TMOPOMNOHMKN (BblpallMBaHMe pacTeHni 6e3 | exT
rpyHTa), KOMMNIIEKT
4.8 Ha6op no akonormu - KomnnekT gatynkoB Ans MaMepeHus napameTpos Habop
OKpy)XaloLLel cpefpl: Hanu4ue,
- KOMNNeKT obopyaoBaHMs ANA NPOBeaEHNS NONEBbIX
paboT ans yeTbipex paboymx rpynn: He MeHee OHOro
KOMMneKTa

49 CknagHag nyna - OnameTp He meHee 30 MM, LT.
- He MeHee Tpex NNH3 OANHAKOBOWM KpaTHOCTU (2X)

4.10 |Wrna npenapuposanbHasa | KonnyecTso WT. B ynakoBke: He MeHee 10 Komnn
rmcTonornyeckas eKT
npsimas

4.11 | Wrna npenapupoBanbHasa | KonnyecTso WT. B ynakoBke: He MeHee 10 KomMnn
rmcTonornyeckas eKT
n3orHytas

412 | lNuHueT aHatomnyeckun | Onuna: 100 - 150 mm WT.
rrnasHom

413 |[lNuHueT aHatomnyeckuin | Anuna: 150 - 180 mm LT.

4.14 | 3axum remoctatndeckmn | AnmHa: 150 - 180 mm wT.
3ybyaTblin NpAMON Unu
n3orHyTbin (buponesta)

4.15 | HoXHuubl rnasHble OcCTpoKOoHeYHbIe NpsiMble 12 cM wT.

4.16 | ®nakoH He meHee 100 mn, NOCKMIN, NPO3payHbii C KPbILLKOW wT.
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PacnopsixeHne MuHnpocseleHns Poccumn ot 17.12.2019 N P-139

"O6 yTBEpPXXAEHUN METOANYECKUX PEKOMEHAALIMI MO CO3AaHNI0

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 26.02.2020

OETCKUX T...
4.17 | Mpobupku Mpobupkun ueHTpudyxHble, 15 mn LT,
LEeHTpUYXHbIe
5 JTabopatopusa "Cag"
51 Habop ans npueBuBku - MpuBmMBOYHEIN cekaTop ¢ U-, V- n Omera-o6pasHbivu wT.
pacTeHun ne3BusiMU,
- MPUBMBOYHAS JEHTA,
- NPUBNBOYHbLIN BOCK,
- NPMBUBOYHbBIE METKM
5.2 Hox cagoBbI 30rHyThIM | [ANg NOArOTOBKM YEPEHKOB K NMPUBMBAHUIO, akKypaTHOro LT
HaZapes3aHus Kopbl Nepea NPUBUBKON, 0Ope3aHus XuBbIX
nnBOo NOBPEXAEHHbIX, HO HE 3aCOXLUMX Y4aCTKOB
OpeBecuHbl, Ansi 06pe3aHnst TOHKNX BETOK JEPEBLEB U
KyCTOB
53 HoxX OKynMpOBOYHbIN [ns NnpMBMBKN OEKOPATUBHbLIX M MAOA0BbLIX PacTEHUI wT.
cagoBbIn
54 KanenbHbI nonve YcTaHoBKa Ang nonvea ropLueyHbIX pacTeHun wT.
ropLleYHbIX pacTeHWn
5.5 KoHTelHep - KoHnTtenHep dpopmoBaHHbin 0,5 A, L.
dopmoBaHHbIn 0,5 n - He meHee 9 x 9 x 10 cm
5.6 KoHTelnHep - KoHTeliHep bopmoBaHHbIn 2 1, wT.
dopMoBaHHbIN 2 N - He meHee 14 x 14 x 14 cm
5.7 'PYHT yHMBEpCanbHbIN ['PYHT yHUBepcanbHbIv, He meHee 50 n L.
5.8 "epbapHbI Npecc [na dpopmmnpoBaHus repbapHbix 0b6pasLoB nocrne L.
nonesoro cbopa v onpeaeneHns
59 epbapHas pamka [ns dpopmmnpoBaHus repbapHbIX 06pa3sLoB B NOMEBLIX wT.
YCINOBMAX
5.10 |lMwuHueT aHaTOoMKnuecknn | Paamep: He meHee 200 x 2,5 mm LT,
obLero HasHaveHus
5.11 |lpenapupoBasbHble Tun: npsamMble wT.
urnbl
5.12 | BogHbn cavok - Pyyka pasgsuxHas: He meHee 60 cwm, LT.
- paguyc cauka: He meHee 40 cm
5.13 | MuHUEeT mMArkun LT.
3HTOMOSOMMYECKNI
5.14 | brioK U30M0OHOBbIN Pa3smep: He meHee 15 X 11 cm wT.
5.15 | CoBOK y3kuii MocapoyuHbiv, rabaputsl (O x WU x B): He meHee 40 x 2,7 X | LwWT.
2,7 cm
5.16 | CekaTop mManbin Onsa nogpeskn, dopmupytoLlen obpesku, cbopa L.

repbapHbix 06pa3Los

HafeXXHaa npaBoBas noaAepXXkKa

www.consultant.ru

Crpanuua 57 us 142


http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru

PacrnopsbkeHue MuHnpocBelleHns Poccumn ot 17.12.2019 N P-139
"O6 yTBEpPXXAEHUN METOANYECKUX PEKOMEHAALIMI MO CO3AaHNI0

[okyMeHT npepoctasneH KoHcynbraHTlntoc

[aTta coxpaHeHus: 26.02.2020

OETCKUX T...
5.17 | HoxoBka (nuna) cagosas LT,
cknagHas
5.18 | Habop nHcTpymeHTOB - MaTepuan: gepeBo, HepxaBetowas cTanb, KomnJ
05151 NocagkM KOMHATHbBIX | - HE MEeHee YeTbIpex NpeamMeToB exT
pacTteHun
5.19 | KopobGku abapuTtHble pa3mepbl: He MmeHee 300 x 400 x 60 Mm u3 wT.
3HTOMOJIOTNYECKME ayba co cTekniom
5.20 |Ckanbnenb co cMeHHbIMK | Ckanbnenb CO CMEHHbIMU Ne3BUAMU, HE MeHee 5 Kommnn
nessusamMm yMaKoBOK exT
5.21 | CseToamoaHbIv Matepuan: HepxaBetoLas crarnb; nepdopupoBaHHbIe L.
duTocTeNnnax Ang pocta | NONKu: HanuMyune; Koneca Ang nepemMeLLeHns cTennaxa:
pacTeHui Hanuuve; CBETUNbHUKN: CBETOANOAHbBIE PUTONAMMbI;
Hanuyne AONOMHUTESNbHBIX OMUUIA: aBTOMOMUB,
ONCTaHUMOHHOE yrnpaBreHne
5.22 | ®oTOHHad ycTaHoBKa, B | VI3yyeHre BNNSHNS CnekTpanbHOro coctaBa Ha pocT U LT,
KOMMMeKTe NporpamMMHoe | pasBuTue pacteHui
obecneyeHuve c
OaTYNKOM KOHTPONS
CreKTpanbHoro coctasa
5.23 |KnumaTtudeckas kamepa |- Pexum: oeHb/Houb; LT.
Onsi pocTa pacTeHui - perynuposka BnaxHocTtu: Ao 90%;
- perynupoBka TemnepaTtypsbl: 4o +50 °C;
- 06bem kamepbl: He meHee 290 ri;
- UICMOJHEHNE KaMepbl: BepTUKanbHoe
5.24 | WcnbiTaTenbHbIN - HasHaueHune: ons BbipalmBaHns n nccnegoBaHus LT.
KOMMIEKC NUTaHns NUTaHWUsSi pacTeHUNn,
pacteHuin - TUM NUTaHNS1 pacTeHUN: 6GeCNOYBEHHBIN,
- KOMIMYECTBO METOA0B BblpallMBaHUsSl PACTEHUI: He
MeHee 2,
- KOMMYECTBO MoAynewn: He MeHee 2
5.25 | PoboToTexHu4eckuin HasHauyeHue: ana mogenMpoBaHus YCroBUM yNpaBneHns | KoM
KOMMIEKC AN1s CO30aHNA | cpeaon B YCIOBUSAX 3aKPbITOrO rpyHTa eKT
HacToNbHOM Moaenu
Tennuubl
5.26 |lpoTo4HbIN [NepensmxHom wT.
DakTepuunaHbIv
peuunpKkynaTop Bo3gyxa
6 JTabopatopus "Okean" KomnnekT ansa cosgaHusa 1 yHKUUOHNPOBaHUA Komnsi
naboparopuu: exT
- NOACTaBKa: Hanuuue,
- eMKOCTb AN pereHepaumm Bogbl: Hannuve,
- TEPMOEMKOCTb, akBapuyM-BUTPUHA: Hanuuue,
- MOMMbI NEPEMELLMBAIOLLNE: HANu4me,
- MoMna NogbEMHAsA C KOHTPOSIIIEPOM MOLLHOCTU:
Hanmune,
- CBETUIbHUK CBETOAMOAHbLIN: Hanu4me,
- 030HATOP AN MOPCKOW BOAbl NMPOTOYHbLIV: Hanu4ue,
- XONOAMMbHUK MNPOTOYHbLIN ANS MOPCKOW BOAbI:
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"O6 yTBEpPXXAEHUN METOANYECKUX PEKOMEHAALIMI MO CO3AaHNI0

[okyMeHT npepoctasneH KoHcynbraHTlntoc

[aTta coxpaHeHus: 26.02.2020

OETCKUX T...
Hanuuue,
- bnoTaTtop (NEHHUK): Hanu4wre,
- HOEe
7 JlTabopatopus "Henpo"
71 Komnnekt anst usyvenuss |- CeHcopbl bmocurHanos yenoseka (AMIT, OKIT, 93T, KoM
HenpoTexHonorum ®II, nynbc): Hannywne, eKT
- MporpaMmMHoe obecrneveHne: Hannuue,
- MUKPOKOHTPONNEpP: Hann4me
7.2 KomMmnnekT nccnegoBanus | - QnekTpoaHuedanorpad: Hannyue, KomnJ
B 06racTu Herpo- un - KONIMYECTBO KaHanoB perncrpauun 33l He meHee 8, exT
ncuxodpmanonorum - BecnpoBogHas nepefada AaHHbIX: HANMYne:
yeroseka - cuHxpoHusaums ¢ K, AMI, KI'P, ®I1I: Hannune
8 ObwenabopaTopHoe 060pyaoBaHNE M NPUHAANEXHOCTH
8.1 OpHokaHanbHas - ToyHoe go3npoBaHue, KoMnn
aBTomMaTmn4yeckas nuneTka | - aBTomaTtudeckasa nunetka 100 - 1000 mkn, 1 - 10 mn, 2 - eKT
200 mkn, 2 - 20 mkn

8.2 KoHTenHep gns cbopa n L.

yTUnu3aumm OTXo40B

8.3 BakyyMHbI Hacoc YCTpOWCTBO AN yAaneHus (0TKavku) rasoB UnNn Napos o | LWT.
ONpefeneHHoro ypoBHS AaBneHuns

8.4 Becbl aHanutuyeckune - MakcumanbeHbIM Npefen B3sewwnBaHus: He meHee 100 LT,
p.;

- TOYHOCTb: He meHee 0,1 rp.;
- KanubpoBKa: Hann4ne

8.5 Beckl nabopaTopHbie - MakcvmanbHbI Npeaen B3BeLLMBaHus: He meHee 150 wT.
p.;

- MUHUManbHbIA Npeaen B3selunBaHua: He meHee 0,02
p.;
- KannbpoBka: Hanm4une

8.6 Becbl npeLe3noHHble - Knacc TouHocTu: He Huxe lI; wT.
- BHELUHSAA KanvbpoBkKa: Hanu4ue;

- amckpeTHocTb: 0,001 rp.

8.7 BoasaHas 6aHs YCTpOWCTBO ANS HarpeBaHus BELeCTB, korga Tpebyemas | wT.
TemnepaTypa coctasnseT go 100 °C npu HopmansHOM
aTMocdepHOM AaBreHnm

8.8 BopTekc ans [nsa nepemelunBaHns pacTBOPOB U CyCNEH3NIN KINETOK B L.

MUKpPONPOoBMpoK npobupkax

8.9 Ouctnnnatop MponsBoauTENBHOCTL: HE MeHee 5 n/yac wT.

nabopaTtopHbI

8.10 |[osaTop GYTbINOYHbIN [osupytoLee yCTPONCTBO AN 06EMHOIO 403MPOBaHNS LT

(cbnakoH-ancneHcep), npo6 20 - 100 mn
Tvn 1
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"O6 yTBEpPXXAEHUN METOANYECKUX PEKOMEHAALIMI MO CO3AaHNI0

[okyMeHT npepoctasneH KoHcynbraHTlntoc

[aTta coxpaHeHus: 26.02.2020

OETCKUX T...
8.11 | [JosaTop ByTbINOYHbIN [osnpytoLiee ycTponcTeo And 06 beMHOro 403MpoBaHus wT.
(dbnakoH-aucneHcep), npo6 5 - 25 mn
™n 2
8.12 | Kaccetbl 50 nnowaabto - HasHauyeHue: TaHreHumanbHasa ounbTpauus, wT.
50 cm? - 0AHOpa30Bble (PUNbTPYOLME SNEMEHTbI: Hannuue,
- nnowaap: He MeHee 50 cm?,
- nopsbl: 10, 50, 1000 kOa
8.13 | KonoHku He3anonHeHHble | - [na xpomatorpadmm HU3KOro AaBreHus, LuT.
- KOHbUrypaumm KOrnoHok: no Beibopy
8.14 | MarHuTHasa Meluanka c - O6beM npobbl (Mmax): He meHee 5 n, LT.
NnoAorpesom - MakcumarbHas Temneparypa Harpesa: He meHee 500
o
C!
- MakcMMmarbHas CKOpoCTb BpalleHus: He meHee 1500
00./MUH,
- pa3mep pabouen noBepxHocTu: He MeHee 100 x 100
MM,
- WTATMB: Hanu4me,
- Ha3Ha4yeHue: paboTa C XMOKOCTAMM, NpoLieccamm
pacTBOpEHMsl, NPUroTOBNEHNE OAHOPOLHbIX CYCNEH3NI 1
3MynbCUi
8.15 | MeMOpaHbI ans [lns KOHUEeHTpMpPOBaHMUS MUKPOOPraHN3MOB yn.
TYNUKOBOW (ounbTpaumm
0,22; 0,45; 0,8 Mkm
8.16 | Mewanka marHuTHas [na nepemelLnBaHns XXMOKOCTU OOHOBPEMEHHO B LT.
MHOromMecTHas HecKonbkux cocygax (4o 9 WT.) C NOMOLLbIO
BpaLLaloLmnxca akopem
8.17 | MukpoueHTpudyra - LleHTpndpyrnposaHme o6pasuos, wT.
- eMKOCTb poTopa: He MeHee 10 npobupok obbemom 10
M,
- MakcMMmarbHasi CKOpPOCTb BpaLleHus, 06./MUH: He MeHee
4000
8.18 | Mopo3aunbHuK anga dapmaLeBTUYECKMI XONOANNBHUK MEeOULIMHCKNI WT.
peakTtneoB (o -30 °C)
8.19 | HarpesaTenbHasi nnuTtka |- MaTepuan HarpeBaTenbHON NOBEPXHOCTU: wT.
TEPMOCTOWMKOE CTEKIO,
- MakcMMmarnbHas Temneparypa Harpesa, °C: He MeHee
500
8.20 | Hacoc BogocTpyiiHbIit MnacTuk, He meHee 8 n/MuH LT
(BaKyyMHbIN)
8.21 | Ouuctka BOAbI, [nsa cmardyeHnst Boabl U OYUCTKM OT CONENn: Kanbuus, wT.
npeaBapuTenbHas MarHus, MapraHua u xenesa
8.22 |lNepuctanbtnyeckme Hacoc aons nepekayvku XugkocTen n nactoodpasHbIxX wT.
Hacocbl BELLECTB
8.23 |letna MeTns mukpobronoruyeckasi U3 HUXpoma C gepxarenem wT.
MUKpobuonormyeckas
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Y KOHCYJ/IbTaHTIITHOC
"O6 YTBEP)KAEHUM METOANYECKUX PEKOMEHAALIMIA MO CO3AaHMIO AokymenT npegoctasner Koncynerautiinioc

[aTta coxpaHeHus: 26.02.2020

OETCKUX T...
8.24 |luneTka ceponorunyeckas |- LiBeTHas mapkupoBka Ha BEPXHEM KOHLe NUMNETKM: yn.
Hanmuive,
- 06bem: 2 mn, 5 mn, 10 mn,
- MaTepuan: HemTpanbHoe CTEKITO
8.25 |lMnatdopma - ng kon6 16 x 250 mn, LuT.
nepdoprpoBaHHas ¢ - paamep: He meHee 360 x 400 mm
3aXUMamMu
8.26 |[lNonukapboHaTHas - OcBeTneHve unu ctepunuayoLlas punsTpauus: L.
BakyyMHas Hanuune,
unbTpaLMOHHas - MMKPOCKOMNUYECKOoe onpeaereHne 4yactuu, B
yCTaHOBKa dhapmaLeBTUYECKMX pacTBOpax: Hanm4ve,
- 0TOOp Npob 1 NpoBeaeHNE aHANMUTUYECKNX
MCcCcregoBaHun: Hanmdne
8.27 |lNpombiBanka, M3 - ObbeM: He meHee 250 mn; LT.
- MaTepuan: NonnaTuneH
8.28 | Cuctema ounctkm Boabl | YronbHasi cuctema OYUCTKU wT.
SQ
8.29 |Cucrema dunbTpaunsa B HenpepbIBHOM pexnve, 6e3 wT.
TaHreHunanbHomn OnoKMpoBaHMsA Nop MembpaHbl
dunsTpaumm
(yneTpadunsTpaums,
avnadunbTpaums,
MUKpopmnbTpauus)
8.30 | CnektpodoTomeTp - HasHaueHue: onst onpegeneHnsa cnekTpos L.
nornoLeHnA/nponyckaHns pacTBOPOB BUONOrMYecKnX
BELLECTB,
- CNekTPpohOTOMETP C AepKaTenem YeTblpex KIOBET
(wupuHom 10 MMm): Hanu4me
8.31 | CnnpTtoBkM - lopenka gns >xxugkoro Tonnuea, WwT.
- pesepByap And Tonnuea: Hanu4yue,
- KpbILLUKA: Hanm4ue,
- uTUNb: Hann4ne
8.32 | Ctepunusartop - CTepunumsatop BO34YLUHbIR, LuT.
- Ang cTepunusauumn npenapoBarbHOro MHCTPYMEHTa
8.33 | CywumnbHbIN WKad - Wkad cyxoBo3gywHbii Ao 350 °C, L.
- Ha3HayeHue: TepMmyeckas CyLlKa Cblpbs U MaTepmnanos
8.34 |Tepmocrar - Mpubop ona nogaepKaHsa NOCTOAHHOW TeMnepaTypbl, wT.
- Kamepa 13 HepPXKaBEKLLEN CTanu, BEHTUNATOP,
OCBELLEHNE: Hannyne
8.35 |YnbTpasBykoBasi MOMKa | YCTpPOMCTBO ANSA 3PPEKTUBHON OUYUCTKM U Oe3UHeKLn wT.
pasnu4YHbIX N34envi 3 MeTanmoB 1 nNnacTrMacc
8.36 | XonogunbHUK ObiTOBOM | XONogunbHUK dhapMaueBTUYeCKMn ManorabapuTtHbIv € L.
MeTannuyeckon aeepbto, 06veM: He meHee 140 n
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"O6 yTBEpPXXAEHUN METOANYECKUX PEKOMEHAALIMI MO CO3AaHNI0

[okyMeHT npepoctasneH KoHcynbraHTlntoc

[aTta coxpaHeHus: 26.02.2020

OETCKUX T...
8.37 |UeHTpudyra Llentpudpyra, go 7000 06./M1H, He MeHee Yem Ha 36 LT,
MHOrOYHKLMOHarnbHast | NpoBupoK, LeHTpudyra + BopTekc
8.38 | LleHTpndbyra HactonbHasa | LleHTpudyra nabopaTtopHasi, He meHee 4500 06./MVH, He | LWT.
MeHee 4YeM Ha 6 npobupok
8.39 | lWenkep-mHkybaTop - Amnnutyga 20 mm, LT.
- MakcMMarbHOe KOnM4ecTBO 060poTOB: HEe MeHee 250
06./MUH,
- Temnepartypa: go 80 °C,
- TPU BMAA OBWKEHUS: Hanuyue,
- yron BpatieHus: go 360°
8.40 |LWnaTenb Opuranbckoro | HasHayeHue: pacTskka MaskoB, 3aceB Yallek [leTpu wT.
CTEKNSAHHbIN
8.41 | lWTatne ons npobupok LWtatne gna npobupok, d 20 mm, 9 MecT, Kpyrnbin, LT.
HepXxaBetroLlasi ctTanb
8.42 |lUTatme nabopatopHbii |- WTaTne nabopaTopHbI; LT,
- Nanka ang wraTmea ¢ 2 nnockumu nansuamm (MBX)
8.43 | lWTatue gnsa - KonnyectBo nyHok: He meHee 50, WT.
Mukponpobupok 0,5 mn - 06bem npobupok: He 6onee 0,5 mn
8.44 | lWTatus gnsa - KonuyectBo nyHok: He meHee 80, LT.
MUKpONpooupok 1,5 mn - 06bem npobupok: He bonee 1,5 -2 mn
8.45 |lUTatme ang - Konu4yectBo nyHok: He meHee 96, WwT.
MUKponpoompok 0,2 mn - 06bem npobupok: He Gonee 0,2 mn;
- Mpo3payHas KpblLlKa: Hanu4ine
8.46 |lUTtatvB nepeBepThiLl - Wratme nepeBepThiw ans npobupok 0,5 mnun 1,5 - 2,0 L.
ans mukponpobupok 0,5 | mn,
Miun1,5-2wmn - KONMYECTBO NYHOK: He MeHee 32
8.47 | lWTaTtuB-nnatgopma - He meHee 32 nyHok gns npobupok 0,2 mn, wT.
pabouunii onst Npobupok | - He meHee 24 nyHok anga npobupok 1,5 - 2,0 mn,
pasHoro obbema - He MeHee 16 nyHok ansa npobupok 0,5.
8.48 | Xonopgoson WwiTaTmB Tun: MUKPOXONOAUNbHUK NSt OXNaXxaeHnss Npobupok WT.
8.49 |LlTatme ans npobupok, O6bem: 10 - 15 mn LT,
Tmn 1
8.50 |LlUTaTtme gnst npobupok, O6bem: 50 mn L.
T™Mn 2
8.51 |KpuowTtatme ansa - KonuyectBo nyHok: He meHee 80, LT.
npobupok obbemom 1 -2 |- 06beM Npobupok: He Gonee 2 mn,
M1 - Mpo3payHas KpblLKa: Hanu4une
8.52 | lTatme-noacTtaBka Ans | - YHMBepcanbHble Bblipe3bl-gepxxaTenu Ans nuneTok ¢ LT
NMNeTOK YHMBEPCAlbHbIA | PYKOATKAMMU pasnmyHbIX hOpM 1 pasMepoB: Hanmyune;
Ha NATb 403aTOPOB - NogAepXvBaloLLas MraHka: Hanuyune
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"O6 yTBEpPXXAEHUN METOANYECKUX PEKOMEHAALIMI MO CO3AaHNI0

[okyMeHT npepoctasneH KoHcynbraHTlntoc

[aTta coxpaHeHus: 26.02.2020

OETCKUX T...
9 Habop npocTbix namepuTenbHbIX Tpubopos
9.1 CekyHoomep CekyHgomep (0OQHOKHOMOYHbIN) L.
OJHOKHOMOYHbIN
9.2 Habop BuckosnumeTpoB [nsa onpeaeneHns KNHEMaTU4YeCKOM Unu agnHaMmmdeckon | Habop
BSI3KOCTM XUOKOCTEN
9.3 Habop apeomeTpoB - Inana3soH namepeHust nnoTHocTy, kr/m3: ot 700 Ao Habop
1840,
- AnvHa obwasn: 170 Mm,
- obLlee KONMYecTBO B KOMMIEKTE: He MeHee 19 wWrT.
9.4 BapomeTp, rurpomeTp, M3amepeHne atmoctepHOro AaBneHuns, BNaxxHOCTU U .
TEPMOMETP TeMmnepaTypbl
9.5 MaHomeTp Mpnbop Ansa namepeHust 4aBnNeHNst XXMAKOCTEN U ra3oB wT.
9.6 JlnHenka macwrtabHas 10 | - Matepuwan: nnacTtuk, LT,
- AnuHa: He meHee 10 cm,
- pa3mMeTka B CaHTUMETPaX U MUNNIUMETPaX: Hann4ne
9.7 PyneTtka - HasHa4veHune: namepeHne paccTosHus, L.
- MakcumarnbHas anvHa: He MeHee 3 MeTpoB
10 MwuHndoTonadopaTtopus Komnsi
exT
10.1 | WTatme gn4a - MakcumanbHas Harpyska: He MeHee 2 Kr, LT.
doToannapaTa - MakcumarbHasi BbICOTa CbeMKU: He MeHee 125 cm
10.2 | OcBeTutenb AKLEHTHbIN CBETOANOAHBIN CBETUSTBHUK: Hanuyue wT.
10.3 | MakpoobbekTnB O6beKkTnB AN MakpOCHLEMKN: Hann4ne, COBMECTUMOCTb LT.
cn. 10.5
10.4 | LUmpokoyronbHbIv OBBLEKTUB LUMPOKOYTONbHbIA: Hannyne, COBMECTUMOCTb C | LUT.
06beKTVB n. 10.5
10.5 | 3epkanbHbin - PaspelleHune matpuupl: He meHee 18 Mn, wT.
doToannapaT - BUAOMCKaTENb: 3epKasbHbIN,
- peXuUMbl OKYCUPOBKN: aBTOMATUYECKUI, PYYHOW,
- CepuHas cbemka, KagpoB/cek.: 5,
- Tanmep: Hanu4uue
11 OcHaleHune nabopaTopum
11.1 | Komnnekt ans - AncneHcep anst GyMaxHbIX NONOTEHeL, KoM
OCHalLeHuns - AVUCneHcep Ans Mbina, exT
naboparopum - epw 6yTboYHbINM 0,25 1 0,5 N,
- epLUUK 4N MbITbs KONO,
- epLUKK AN MbITbS NPOBMPOK,
- 3alMTHada ogexnaa (xanar),
- nigukatopHas bymara pH 1 -12 (5 M x 10 mm),
- nHgmkaTopHas bymara pH 5 - 8 (5 m x 10 mm),
- KapaHgall/mapkep no cTekrny,
- noxka-wnatenb 150 MM HepXx. cTanb,
- noxka-wnatens 120 mm capdop,
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- noxka-wnatens 200 MM NNacTuk,

- Mapkep nepmMaHeHTHbIn 0,7 MM YepHbIX,

- HakoHe4YHuKKn ansa mukponunetok (0,5 - 5, 2 - 200, 100 -
1000 mkn),

- WTaTMBbI 7151 HAKOHEYHMKOB,

- OYKM 3aLUMTHbIE,

- napacunm M (10 cm x 38 m)

- nepyaTkum HUTpuUnoBele (pasmepsbl: S, M, L),

- MNaHLWWeT 6-NYHOUHbIA CTEPUNbHbIN,

- NnaHweT 96-NyHOYHbIA CTEPUIbHBIN,

- nonoTeHua GymaxHsble,

- Npobupkn 2 mn GecuBeTHbIE,

- npo6bupkun 50 mn (M1, pe3bboBble, KOHNYECKME C rBKON,
¢ Kpblwkon PlugSeal, ctepunbHbie),

- MIPOBUPKN MUKPOLLEHTPUMDYKHBIE 1,7 M HECTEPUIIBHBIE,
- NPOBUpKK LeHTpUdYxHble 15 Mn,

- CKOTY ABYXCTOPOHHUWI LLUMPOKUHA,

- CTUKepbl pa3HbiX LIBETOB TOHKUE,

- ounbTpoBansHasa bymara,

- ounbTpoBanbHasn bymara BecoBas,

- hNaKoH KynbTyparnbHblii 25 cM? CTepUIbHBIN,

- Yawku MNeTtpu nnactuk 35 x 10 MM CTepusbHble,

- Yawku MNeTtpu nnactuk 60 x 15 MM cTepusnbHble,

- yawku MNeTpu nnactuk, d 90 MM ¢ BeHTUNAUMEN
CTepunbHbIe,

- Wwnatenb-noxka (nonatka 12 x 5 mm, 210 MM, cTanb)

11.2 | Komnnekt nabopatopHom
nocyael Ans "buo"

- Yawka lNMeTpu cTeknsaHHasa HecTepunbHas,

- yawka lNeTpn nnacTtmaccoBasi HecTepurbHas,
- npobupkn 5, 10, 15, 20 mn,

- TepmocTtakaH 50, 100, 150, 250, 500 mn,

- cTakaH 50, 100, 150, 250, 500 mn,

- Npo0ku k kondam N 21,5; 19; 24; 29;

- 6aHoukM ans obpasLoB C KpbIKaMu,

- npobupka koHmyeckas N 12,5; 14,5; 16; 19,

- 6aHkn ons peaktmeos Ha 250 1 500 mn,

- BOPOHKa cTeknsaHHas, guameTp 50, 90, 120 mm,
- BOPOHKa nonunponuneH, anametp 120 mm,

- BbiNapuTesnbHas Yawlka, konba koHmdeckast 100, 250,
500, 1000 mn,

- MepHble konbel 50, 100, 250, 500, 1000 mn,

- MepHble umnuHapsl 50, 250, 500, 1000 mn,

- ByTbINb ANst XpaHeHus! kUCnoT u wenoyen 250 n 500
mn,

- BOpoHka broxHepa 90 n 120 mm,

- BropeTka,

- konba byH3eHa,

- MEpPHbIV KyBLUWH 2,5 1 5 ,

- KaHucTpbl 2, 5, 10 N,

- Npoknagka anst konbel byHaeHa 60 - 120 mm

KomMnn
eKT

11.3 | KomnnekT peakTtneos

- BydbepHbin pacteop pH 4,01,

- 6ydbepHbIn pactsop pH 7,01,

- BycbepHbI pacTBOp Anst XpaHeHus pH-meTpa,
- AByxxpomoBokucrbin kanun (K2Cr207),

- Kanus rngpookcua,

- Kanus nepmaHraHaT Kpuctanin4eckum,

- MarHus cynbsdart 7-BOAHbIN,

Komnn
eKT
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- MeJb CepHokucnaga 5-sogHas,

- Me[b XJiopHada 2-BoAHas,

- METUIEHOBbIV CUHUIA (ronybow),

- METUNOBBIN OpaHXeBbIN,

- rmgpokap6oHaT HaTpua NaHCO3 (HaTpuii yrnekucnbin
KucCnbIn),

- HaTpWI CEPHOBATUCTOKUCHbIV 5-BOAHBIN,

- HaTpWIh TeTPaboPHOKUCTILIN,

- HAaTpPUM yrnekucnbin,

- HaTpPUN POCHOPHOKUCIILIN TPEX3aMeELLEHHbIN,
- HATPUIN XNOPUCTLIN,

- HaTpus aueTaTt 3-BOAHBIN,

- HaTpusa rmgpokeung,

- HaTpu1s HUTpAT,

- HaTpwsi TeTpabopar,

- HaTpua cynbdar,

- ConsiHas KMCroTa KOHLUEHTPMPOBaHHas,

- CepHasi KUCNoTa KOHLIEHTPMPOBaHHas,

- YKCYCHasi KUcrnoTa negsaHas,

- (beHondTaneuH,

- buKcaHan cepHoOn KUCNOTbI,

- (bukcaHan consHoOM KNCNoThI,

- PYKCWH,

- XFNIOPUCTbLIN aMMOHUHA,

- nepekucb Bogopoaa 37%,

- HaTpUN POCHOPHOKMUCILIN O4HO3aMELLEHHbIN,
- bopmanbgernga p-p

12.

Komnnekt nabopatopHon
mebenu

- CTon BeCcoBON aHTMBMOPaLUNOHHbIV (ManeHbK1i),
- CTON BECOBOW aHTUBMOPALMOHHLIN (60MbLLON),

- WKad BbITSXKHOMN (60OMbLLOWN),

- CTON-MOWKa,

- CYLUMNbHBIN CTennax,

- CTOM NPUCTEHHbIN BbICOKUI HA CMSIOLLIHOM OMOPHOM
TymbGe,

- CTOM NPUCTEHHbIN BbICOKWIA HA CMMOLLHOW OMNOPHOM
TyMbe C TEXHONOIMYECKNM CTENNAXKOM,

- CTON NPUCTEHHBIN BbICOKUI C TEXHOMOMMYECKUM
cTennaxom,

- CTOM NPUCTEHHbIN HU3KUNA,

- Tymba nogkaTHas HuU3Kas,

- CTOJ1 OCTPOBHOM BbICOKUI C TEXHOMOMMYECKNM
CTennaxom,

- CTON OCTPOBHOW BbICOKUIA HA OMOPHbLIX TyMOaXx,

- WKad COo CTEKIOoM,

- WKad Ansa xpaHeHus,

- WKad ansa ogexasl,

- TabypeT BbICOKUNA,

- CTYN-KPecno H13koe,

- BEpCTaK,

- MarHMUTHas MapkepHasi OcCKa,

- XXypHan yyeTta rnpekypcopos

Komnn
eKT

13

KomnbtoTepHoe o6opynosaHue

13.1

Hoytbyk

- Mpoueccop: He meHee 4 aaep,
- NPOM3BOANTENBHOCTL Npoleccopa (no Tecty PassMark
- CPU Benchmark http://www.cpubenchmark.net/): He

KomMnn
eKT
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OETCKUX T...
meHee 7500 eguHuL,
- TakTOBas yacTtota: He MeHee 1,6 T,
- onepaTuBHasi NnamsTb: He MeHee 8 [0,
- 06bem HakonuTens SSD: He meHee 256 6,
- npeayctaHoBneHHas OC ¢ rpadmyecknm
nonb3oBaTeNbCKMM MHTEPeicom, obecneyvmBatoLLasi
paboTy pacnpocTpaHeHHbIX 06pa3oBaTenbHbIX U
06LLLECUCTEMHBIX MPUNOXEHUI: TpebyeTcs,
- MaHUNYNATOP TMNa MblWb - HANU4ne
13.2 | MOY (konup, NpuHTEP, - Tun yctponctea: MoY, L.
CKaHep) - UBETHOCTb: 4/0,
- bopmart bymarun: A4
14 [MpeseHTaunoHHoe obopyaoBaHne
14.1 | MoHOGRnoO4YHOE - 'HTepaKTMBHbI MOHOBMNOYHbLIN AUCNNeNn, LT.
WHTEPaKTUBHOE - AnaroHanb 3KpaHa: He MeHee 65 alMoB,
YCTPOWCTBO - KONTIMYECTBO OHOBPEMEHHO pPacno3HaBaEMbIX KacaHWi
CEHCOpPHbLIM 3KpaHOM: He MeHee 20 kacaHun,
- KONMYECTBO NoAAEpPKNBaEeMbIX be3baTapenHbix
CTWUIYCOB OOHOBPEMEHHO: HE MeHee 2 WT.,
- IMHTErpUPOBaHHbLIN AAaTYUK OCBELLEHHOCTUN ANs
aBTOMATUYECKON KOPPEKLMUN APKOCTM NOACBETKU:
TpebyeTcs,
- UHTEerpupoBaHHble (yHKLMM BbIBOOA N306pakeHui ¢
3KpaHOB MOBUIBHBIX YCTPOMCTB (Ha nnaTdopme
pacnpocTpaHeHHbIx OC), a Takke C BO3MOXHOCTbIO
WHTEPaKTUBHOIO B3anMoaencTeus (ynpaBsneHus) ¢
YCTPOWCTBOM-UCTOYHUKOM: TpebyeTcsa
14.2 |HanonbHas mobunsHas |- COBMECTUMOCTb C MOHOBMOYHBIM UHTEPAKTUBHBLIM L.
CTOWMKa Ans ycTpouncteom n. 14.1,
WHTEPaKTUBHbIX 4OCOK - MakcumarbHbI BEC, BblAEPXMBAEMbIN KpENNeHneM: He
Unu yHmBepcarnsHoe MeHee 60 kr
HaCTEHHOE KpernreHne
14.3 | dnvnyapt Paamep pabouen obnactu: He meHee 700 x 1000 mm wT.
15 NHoe
15.1 | KomnnekT kabenen un - Kabenu, nepexogHvku Ang nogkmnoyeHms u Komnn
nepexoHNKoB KoMMyTaumm obopyaoBaHus;
- CETEBOW YANVHUTENb AN NOAKMNoYeHns obopyaoBaHms
K CeTun anekTponuTanus u ap. (no seidopy)
15.2 | YyebHasa n Ona peanusauun obpasoBaTenbHbIX Nporpamm Komnn
mMeToamyeckas
nutepartypa
Pasgen 6. leokBaHTYM
N n/n HanmeHoBaHue MpumepHbIe TEXHUYECKNE XapaKTEePUCTUKN Ea.
n3Mm.
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MpodunsHoe obopyaoBaHue

1.1.

MporpammHo-annapaTHbl
" y4ebHbIA KOMMIeKe Anis
a3pOCHEMKM U CO3[aHUSA

3D-ropopos

[na nposeaeHUsa asapodoTocbeMKU U NocneayoLen
06paboTKM NOMy4YEeHHbIX MaTepmnarnoB B COCTaBE:

- KBAgQpOKOMTEP NOOUTENBCKUN,

- nporpammMmHoe obecnedeHne ans 0bpaboTkm
NPOCTPAHCTBEHHbIX AAHHbIX,

- NporpaMmMHoe obecneveHne Ans NpodeCccUoHanbLHoON
06paboTkn MaTepmnanoB a3poCHLEMKY,

- MporpaMMHO-annapaTHbIN KOMMNMEKC ANs yNpaBreHns
KBaZpoKonTepoM Ha 6ase nnaHweTa B KOMMNIIEKTE C
npeayCcTaHOBNEHHbIM NPOrpamMmMHbIM obecneveHmem,

- NporpaMmMHoe obecneyveHne anst MoaenMpoBaHms
3D-roponos u 3arpysku penseda.

CraumoHapHbI KOMMboTEP:

- KONIMYECTBO A4ep npoueccopa: He MeHee 6,

- NPOM3BOANTENBHOCTL Npoleccopa (no Tecty PassMark
- CPU Benchmark http://www.cpubenchmark.net/): He
meHee 11000 eguHun,

- onepaTuBHasi NnamsATb: He MeHee 16 [0,

- 06bem Hakonutenst HDD: He meHee 1 T6,

- NPOM3BOANTENBHOCTL rpadryecKkon nogcncTemsl (No
Tecty PassMark Video Card Benchmark
http://www.videocardbenchmark.net): He meHee 9000
eauHnL,

- NpefyCTaHOBMNEHHAsA onepaLyMoHHas cuctema,

- AmaroHarnb MOHUTOpa: He MeHee 27 OH1MOB,

- paspelleHne akpaHa: He meHee 1920 x 1080,

- MaHUMNYNATOP TMNa MbIllb, KNaBuaTypa - Hanuune

Komnn
eKT

1.2

MporpammHo-annapaTHbl
" y4eObHbI KOMMIeKe ans
06paboTkmn maTepmarnos
KOCMWYECKON CbEMKN

Cocras:

- NporpaMmmMmHoe obecrnedeHne ans oopaboTkm
CMYTHMKOBBLIX CHUMKOB (He MeHee 4YeM Ha 15 mecT),

- cepBep-rpaduyeckasi CTaHUMs AN XpaHeHus n
06paboTKkM KOCMOCBHEMKU MPOCTPAHCTBEHHbIX AaHHbIX B
KOMMIEeKTE,

- KONIMYECTBO A4ep npoleccopa: He MeHee 8,

- MPOMN3BOANTENBHOCTb NpoLieccopa (no Tecty PassMark
- CPU Benchmark http://www.cpubenchmark.net/): He
meHee 17000 eamHunL,

- onepaTtuBHas namsaTb: He MeHee 32 6,

- 06bem HakonuTensa HDD: He meHee 2 T6,

- MPOU3BOANTENBHOCTb rpachmyeckon nogcmcTemsl (No
Tecty PassMark Video Card Benchmark
http://www.videocardbenchmark.net): He meHee 14500
eauHnL,

- 06beM namsaTu BuaeokapTbl: He MeHee 8 6,

- npegyctaHoBneHHas OC c rpadumyeckum
nonb30BaTeNbLCKUM MHTepdericom, obecneymnBatoLLas
paboTy pacnpocTpaHeHHbIX 0Opa3oBaTenbHbIX U
0O6LLLECUCTEMHBIX MPUIOXEHWN,

- AnaroHarnb MOHUTOpa: He MeHee 27 ONMOB,

- paspelueHne akpaHa: He meHee 1920 x 1080,

- MaHUNyNATOP TUMa Mbllb, KNaesuaTtypa

KomMnn
eKT

1.3

lMporpammHo-annapaTHbl
N y4ebHbIN KOMMNeKe ans
nonesoro cbopa AaHHbIX

[ns npoBeneHus cbopa, aHanusa u BU3yanusauum
NMPOCTPAHCTBEHHbIX OAHHbIX, U3YY4EHUS1 U MTPUMEHEHUS
MOHACC/GPS TexHornorun B coctaBse:

KomMnn
eKT
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OETCKUX T...
- NPOTMBOYAAPHbIA NNaHLeT,
- GPS/TNMIOHACC-npueMHuk (HaBuratop),
- WwTaTtmeB co chepmnyecKor rofioBKON,
- MaHOpaMHas rosfioBka,
- pepkarnbHbI poToannapart ¢ 06beKTUBOM,
- LUIMPOKOYTofbHbIN 06bekTMB "cuwan”, nasepHas
nunHerika,
- NporpaMmMmHoe obecrneveHune ansi nonesoro cbopa
OaHHbIX
1.4. Komnnekr - MynbTucnekTpanbHble onTuyeckne aaHHele (ot 0,5 M go | komnn
MYNbTUCMEKTPANbHbIX 1,5 M naHxpomaTuyeckmn n ot 2 m 4o 6 m
KOCMMWYECKUX CHUMKOB MYNbTUCNEKTPanbHbIN): Hanu4ue,
BbICOKOIO U - 00N 06beM AaHHbIX: He MeHee 600 KB. KM
CBEPXBbLICOKOIO
NPOCTPaHCTBEHHOIO
paspeLueHnst
2 HononHutenbHoe obopyaoBaHve
2.1 Bba3oBbIn KOMNEKT Mocobua ansa nsamepexns n uccnegosaHms 3emnm Komnn
HarnagHblx nocobu ana | (HarngaHble yyebHble maTepuansl, yd4ebHble cTenabl,
peanusauuy nporpammbl | ICTOpUYECKUE KapThl, y4eOHbIE CTEHALI MO TeMaThKe
HanpaBneHusi, TemaTudeckas nureparypa, rnodycsl n
4p.): Hanmune
2.2 KBagpokontep - KBagpokontep ansa onepaTUBHOIoO KaptorpadmpoBaHus, | Komnn
nonynpoceccmnoHanbHbIv | BINOMHEHWUSI reoae3nyecknx paboT 1 kagacTpoBoW
ans aspodOTOCHEMKM CbEMKMU,
- MakcMMarnbHoe Bpems norneta: He meHee 40 MUHYT,
- reogesnyeckun RTK/PPK-nprnemMHuk: Hanuuue,
- KOHTPOIb NofieTa Ha paccTosHWe 0 5 KM: Hanmune,
- kKamepa ¢ paspelueHmeM He meHee 20 Mn: Hanuune
2.3 Komnnekc ons - BecnunoTtHoe Bo3aywHoe cygHo (BBC): Hanunuue, Kommnn
nonyyeHnst geTarnbHbIX - HazeMHasi ctaHuus ynpasnexust (HCY) Ha Gase
3D-mogenewn nokaneHbIX | HOyTOyKa C yCTaHOBMEHHbIM NPOrpamMMHbIM
06bEKTOB U obecnedyeHneM ans nnaHMpoBaHMs NONETHOro 3aaHusa u
HOTOMOHUTOPUHIa 3apsgHoe yCTPONCTBO: Hannyue,
- UMdPOBOW KaHan CBA3W YNpaBeHNst U TENEMETPUN:
Hannuve,
- KOMMIEKT 3anacHbIX YacTen, UHCTPYMEHTOB U
NPUHaANEXHOCTEN: Hannyne
2.4 Komnnekc ans - BecnnnoTtHoe BosayLwHoe cyaHo (BBC): Hannuue, KoM
npodeccuoHanbsHon - Ha3eMmHas ctaHums ynpasneHus (HCY) Ha 6ase
a9pPOCHEMKU HOyTOyKa C yCTaHOBIIEHHbLIM NPOrPaMMHbIM
obecneyeHvem A NNaHUPOBaHWS MNONETHOro 3adaHns un
3apsgHoe yCTPONCTBO: Hannyue,
- UncppoBon KaHan CBA3KN ynpaBneHus u TenemeTpun:
Hanuune, akkyMynsaTopHas 6artapest C CUCTEMON 3aLUUThI:
Hannune,
- KOMMIEKT 3anacHbIX YacTen, UHCTPYMEHTOB U
NPUHaANEeXHOCTEN: Hanmuune,
- OAHOYaCTOTHbIN/OAHOCUCTEMHbLIN BOPTOBOM
reoges3nyeckuin NPUEMHUK C aHTEHHOW: Hanuune
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25 Komnnekc ans - BecnunoTtHoe Bo3aywHoe cygHo (BBC) ¢ HazemHow Komnn
npodeccuoHanbLHon cTaHums ynpasneHusi (HCY) Ha 6a3e HoyTbyka ¢
a3pohOTOCHLEMKM YCTaHOBIEHHBIM NPOrpaMMHbIM obecnevyeHnem ans
caMoreTHoro Tmna NNaHMpoBaHWs NOMETHOrO 3aaHuns: Hanm4yme,

- MakcMMarnbHas MPOAOIMKUTENBHOCTb NoJsieTa: He MeHee
60 MUHYT,

- MakcumarnbHasi 4anbHOCTb NoneTa: He MeHee 70 K,

- B3MeT C KaTanynbThbl: HaNu4ue,

- Mocajka Ha napalltoTe: Hanuume

26 CrtaHuug npnema un Baszosas koHdUrypauusa ctaHumm npuema, Komnn
06paboTkn cnyTHUKOBOM | oB6ecneynBaloLLas BO3MOXHOCTb paboTbl B paguokaHane
WHopmaLmm X-OmManasoHa 4acToT B Anana3oHe CKOpoCcTen
X-gmnanasoHa, Tvn 1 aemogynsumm 0,2 - 100 M6oa: Hanuume

27 CrtaHuug nprema un CrtaHuusa npuema n 06paboTkm CnyTHNUKOBOM Komnn
06paboTkm cnyTHMKOBOW | MHCpopMaumm X-gmanasoHa, obecnednBatoLlas npuem
WHopmaLmm OaHHbIX, B AManasoHe ckopocTten gemoaynsuum 0,2 - 350
X-OmnanasoHa, Tvn 2 Mb6opa: Hanuuue,

2.8 Komnnekt kocmuyeckorn | KOMNeKT KOCMUYECKON CbEMKM CBEPXBLICOKOTO, KomMnn
CbEMKUN CBEPXBLICOKOrO, | BbICOKOIO 1 CPeAHEro NPOCTPaHCTBEHHOIO paspeLLeHns
BbICOKOrO U cpeaHero Ha TeppUTOpPUN B panioHe pacrnonoXeHnst 4eTCKOro
NPOCTPaHCTBEHHOIO TexHonapka "KsaHTopnym" ons peanusauum
paspeLueHnst TeMaTU4YeCKMX NPOEKTOB, 06bEM AaHHbIX - HE MeHee

3000 kB. Km

29 MynbTucnekTpanbHas - Tun kKamepbl: MynbTUCNEKTPanbHas, wT.
Kamepa u - KONIMYECTBO CMEKTpasibHbIX KAHANoB: HE MeHee 4,
KOMMMeKTyoLwue - KONIMYECTBO NPOCTPAHCTBEHHbIX KaHaroB: 1,

- BO3MOXHOCTb yCTaHOBKW Ha BI1J1A

2.10 | TaxeomeTp unu "eoae3nyeckuin UHCTPYMEHT NSt U3MepeHns wT.
KOMMMeKTyoLme PacCTOSIHUIA, TOPU3OHTaNbHbLIX U BEPTUKANbHbIX YIII0B

211 | OneKkTpoHHbIN Teogonut | NUameputenbHeivi npubop ansa onpegenexHus L.
N KOMMMEKTyoLwme rOpM30OHTarbHbIX Y BEPTUKAmNbHbIX YIIOB Npu

Tonorpacmyeckmx cbemkax, reogesnyecknx pabortax

2.12 | GNSS-o6opynoBaHue - [1ns TO4HOro onpeaeneHns MECTOMOSIOXEHUS L.
(reorpadpmyeckux koopauHar),
- FOTOBLIN K paboTe KOMMNNEKT poBepa C KOHTPONEPOM

2.13 | NNasepHbii gansHomep ¢ | Mpnbop Ansa nsamepeHust paccTosiHUA C NPUMEHEHMEM wT.
ONTMYECKON CUCTEMON nasepHoro ny4a
HaBeaeHuUs

2.14 | OnTnyecknii HMBENUP U VHCTpyMeHT ansa onpeaeneHnss pasHoCTU BbICOT Mexay wT.
KOMMMEeKTyoLme HECKOJTbKUMU TOYKaMM 3EMHON NMOBEPXHOCTU

3 PacxogHble maTepuansl

3.1 BuHTbI Ang KonnyecTBO BUHTOB B KOMMIEKTE: HE MeHee 2 LuT. Komnn
KBagpokonTtepa exT

3,2 3allUMTHbIE LUTOPKM ANs KonnyecTtBo B KOMMNEKTE: HE MeHee 4 LT. KOMMNJ1
KBagpokonTtepa exT
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OETCKUX T...
3.3 AkKymynaTopHas CosmectumocTb ¢ n. 1.1 LT,
OaTapes ans
KBagpokonTtepa
3.4 Habop akTyanbHbIX Habop BEKTOPHbIX JAaHHbBIX HA PEMMOH, COCTaB CINoEB (He wT.
BEKTOPHbIX AAHHbIX Ha MeHee 4YeM): adpoapOMbl, aAMUHUCTPATUBHBIE FPaHNLLbI,
pervoH 3[aHus (TOYKKM), 30aHNs (MONUroHbI), beperoBble NMHUNA,
aBTOA0POrM, 0c0b0 OXpaHsAEMble MPUPOAHbIE
TeppUTOPUN, NAPKOBKU, TOYKN MHTEPECA, XKENE3Hble
[0pOru, HacerneHHble MYHKTbl (TOYKKN), HACEMNeHHbIe
NyHKTbI (MOMUIOHbI), PACTUTENBHOCTb, 03epa, KPyMnHble
peku
4 KomnbtoTepHoe o6opyaoBaHune
4.1 [Byxanana3oHHbIN - Tun: Wi-Fi poyTep, wT.
poyTep unu Touka - cTaHgapT 6ecnpoBogHon cesaAsun: 802.11 a/b/g/n/ac,
Joctyna - Makc. CKOpOCTb 6eCnpoOBOOHOr0 COEANHEHUS: HE MEHEE
1300 M6uT/c
- MakcMmarnbHas CKOpOCTb NOPTOB: He MeHee 1000
M6uT/c
4.2 MoV (Konup, npuHTep, - Tun yctponctea: MoV, wT.
CkaHep) - LUBETHOCTb: LIBETHON,
- bopmart bymaru: A4
4.3 MpoekTop - CTaumoHapHbIf LIMPOKOhopMaTHbIA NPOEKTOP, wT.
- pa3pelwleHne He meHee 1920 x 1200,
- CBETOBOW NOTOK He MeHee 4000 nm,
- KOHTpaACTHOCTb He xyxe 2500000:1
4.4 KpenneHve ans - YHMBepcarbHbI NOTOMOYHbLIN KOMMNEKT U3 KPpEeNnneHnsa ¢ | L.
npoekTopa MUWKPOPETryNMpPOBKON,
- COBMECTUMOCTb C . 4.3
4.5 OkpaH ¢ - Tvn aKkpaHa: HaCTEHHO-MOTONOYHbIN, .
ANEeKTpOonpuUBOAOM - COOTHOLLEHNE CTOpOH 16:9,
- TMN NpOoeKLMK: Npsimasi
4.6 MpeseHTep - KpacHasa nasepHas ykaska, L.
- paboTta Ha yaaneHun go 30 m,
- XXK-gucnnen c TanmepoM n nHgukatopamm,
- BCTPOEHHbIE KHOMKM YNpaBrieHnsi criang-Lioy
4.7 KK-Tenesnsop - Tun: >)KK-Tenesu3sop, L.
- AnaroHanb, OonM: He MeHee 50,
- pa3pelueHue: He meHee 3840 x 2160
4.8 Tenexka ons xpaHeHus 1 | - BmectuMocTb: KonnyecTBo HOyTOyKoB He MeHee 30 wT., |  wWT.
TPaHCMOPTUPOBKU - KOMIMYECTBO MOBOPOTHLIX KOMEC: HE MeHee 2 LWT.,
HoyTOyKOB - oTAen ansa pasmelleHns 6nokos NUTaHUs HOYTOYKOB:
Hanuuue,
- oTAen onsa obecnevyeHnst NOAKTIOYEHUS BITOKOB NUTaHUSA
HOYTOYKOB K CETW SMNEKTPONUTaHUA: Hanu4ne
4.9 [ononHuTenbHbIN - OnaroHane MoHuTOpa: He MeHee 27", .
MOHUTOp 27" - TN matpuubl akpaHa: TFT AH-IPS,
- paspelueHne: He MmeHee 3840 x 2160 (16:9),
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OETCKUX T...
- noaceeTka 6e3 MepuaHng: Hanuume,
- Bpemsi oTKnuka: He 6onee 5 mc
4.10 | AKycTmyeckas cuctema - CtaHpapt 5.1, wT.
- TUM aKyCTMYECKOW CUCTEMbI: MACCUBHAsA C aKTUBHbIM
cabsydepom
4.11 | lWnem BupTyanbHoOn - CtaumoHapHoe noakntodeHue k MK, BeiBog Ha WT.
peanbHOCTH COOCTBEHHBIN 3KpaH,
- KOHTPOSMEpbl: HE MeHee 2 WT.,
- BHELLHME AaTyYMKN: He MeHee 2 WT.,
- BCTPOEHHbIE HaYLLIHUKN: Hanuyue,
- yron o63opa: He meHee 100 rpagycos,
- yactoTa obHoBneHus: He meHee 90 L,
- paspelleHune: He meHee 1440 x 1600 ansa kaxgoro
rnasa
412 | Cronka onsa BHELUHUX - PerynupoBka BbICOTbI: Hanu4ue, LT.
[aT4MKoB - BbICOTa: HE MeHee 2 M,
- BO3MOXXHOCTb YCTaHOBKM BHELLHUX AaTYMKOB LUfieMa
BUPTYanbHOW peanbHOCTU: Hanmyne
5 Mpe3eHTaunoHHoe 06opyaoBaHNe
5.1 MoHoGno4Hoe - lHTepaKTMBHbI MOHOOMOYHbBIM ANCNNEN, AnaroHanb wT.
WHTEpaKTUBHOE 3KpaHa: He MeHee 65 ANMOB, KONNYECTBO
YCTPOWNCTBO OAHOBPEMEHHO pacrno3HaBaeMbIX KacaHU CEHCOPHbLIM
3KpaHoOM: He MeHee 20 KacaHun,
- KONIMYECTBO NOoAAEpPKNBaEeMbIX Oe3baTapenHbix
CTWUIyCOB OOHOBPEMEHHO: HE MeHee 2 WT.,
- UIHTErpupoBaHHbIN JAaTYMK OCBELLEHHOCTU A5
aBTOMaTUYECKON KOPPEKLUN APKOCTM NOACBETKM:
TpebyeTcs,
- UHTErpMpoBaHHble byHKLMM BbIBOAA U30OpaxXeHU ¢
3KpaHOB MOBUIBHBIX YCTPOWCTB (Ha nnaTtdopme
pacnpocTpaHeHHbix OC), a Takke C BO3MOXHOCTbIO
WHTEPAKTUBHOIO B3anMoaencTeums (ynpaBneHus) ¢
YCTPONCTBOM-UCTOYHUKOM: TpebyeTtca
5.2 HanonbHas mobunbHas | - COBMECTUMOCTb C MOHOBOYHLIM MHTEPAKTUBHbLIM L.
CTOWKa ans ycTponcTtesom . 5.1,
WHTEPAKTUBHLIX OCOK C | - MaKCMMarbHbIA BEC, BblAEPXNBAEMbIN KPEMMEHUEM: HE
nnoLluaakon ans MeHee 60 kr
KpenneHus NpoekTopoB K
CTOlKe
5.3. | VIHTepaKTuBHbLIV CTOM C - CEeHCOpHbIV MOHUTOP: Hanuuue. L.
Tay-CKpMHOM - 3alUUTHOE aHTUBaHAANbHOE 3aKaneHHOe CTEeKIo:
Hanuyue
- AnaroHarnb: He meHee 55"
- pacnos3HaBaHue 2-X KacaHU OQHOBPEMEHHO: Hanu4me
- obpaboTka HaxaTusi NMoObIM 0O BLEKTOM ANnameTpom oT 5
MM: Hann4yne
- BCTPOEHHbIE ANHAMUKMN: Hanu4ne
- KONWYeCTBO A4ep npoueccopa: He MmeHee 4,
- 06beM onepaTUBHOM NamsAT: He MeHee 4 6
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OETCKUX T...

54. |®nunyapt Paamep pabouen obnactu: He meHee 700 x 1000 mm wT.

6 MporpammHoe obecnedeHne

6.1 MO ansa cosgaHus [MporpammHoe obecnedeHne ansg cosgaHns chepuyeckux | nuueH
chepryeckmx naHopam naHopam u3 goTtorpaduii, CosgaHns naHopam B 3us

pasnu4YHbIX NPOEKUMAX, CO3OaHMS TUranmKcernbHbIX
naHopam, cosgaHne HDR-naHopambl

6.2 MO ansa cospganuna MporpammHoe obecneyeHne anga cosgaHus nuueH
naHopaMHbIX TYpoB WNHTEPaKTUBHbIX MAaHOPaMHbIX TYPOB, 0OpaboTKM rOTOBLIX | 3uKA

naHopam 1 TypoB 1 ux nybnukaumm pasnnyHbiMm
cnocobamu

6.3 Maket "eoMHpopMaLMOHHbBIX NPOorpaMMHbIe NPOAYKTbI, ANS nuuex
reouHgopMaLOHHOro CO30aHus pasnuYHbIX KapT, aHanu3a NpoCTPaHCTBEHHbIX 3us
nporpamMmmHoro OaHHbIX, BU3yanuaauumn NpoCcTPaHCTBEHHbIX AaHHbIX U
obecnevyeHus T.0.

6.4 Lincbposas [na peweHns cnektpa 3agad ot cbopa AaHHbIX Ans niueH
doTorpamMmmeTpuyeckas | NOCTPOeHUs ceTen POoTOTPUAHIyNAaALUM 40 CO3naHNs 3us
cuctema TpexmMepHbIX MOAENEeNn MECTHOCTU

6.5 MporpammHoe [nsa paspaboTku getanbHbix 3D-mogenen ons nuueH
obecneyeHuve aons NCNonb30BaHUA NpU NPOEKTUPOBAHMKN, CTPOUTENBCTBE 3ua
aBTOMaTN4YeCcKoro Unu B Xo4e 3KCnnyataunm Ha OCHOBE ODbIYHbIX
co3faHus doTorpacui
OeTanma3npoBaHHbIX
TpexMepHbIX MoAesnen Ha
OCHOBe poTorpadui

6.6 2D- n 3D-CAIP [nsa paboTbl ¢ ABYXMEPHBIMU YEPTEXAMM, KapTamu, nuueH

TpEXMEPHBIMU MOAENSMU MEXAHU3MOB, apXUTEKTYPHbIX 3us
COOpYXXEHW, penbeoB, pe3ynbTaToB CKAaHMPOBaHUSA
MECTHOCTMU 1 T.4.

6.7 MO ans obpaboTku [ns obpaboTkn nsobpaxkeHnn, padbotsl ¢ RAW nuueH
doTorpacui 1 ap. dopmaTtamu coTtorpacuin, HDR-cpoTorpacpmamm u T.4. 3us

6.8 | HononHutensHoe MNMC Cwuctema onsa Busyanusaumm MHOFOMEpPHbIX LuT.
obecneueHune reonpoCTPaHCTBEHHbIX AaHHbIX

7 [ononHntensHoe nporpaMmHoe obecrneyeHne

71 JononHutensHoe - OocTyn K n"HPOpPMaLIMOHHO-KOHCYNbTaLMOHHOW nuuex
nporpamMmmHoe obpa3oBaTenbHON OHNManH-cpeae: Hanm4me, 3us
obecneyeHune ans - coBmectmmoctb c n. 1.1, 1.2, 1.3
nporpamMmmHo-annapaTHbl
X y4€OBHbIX KOMMIEKCOB

7.2 JononHutenbHoe MporpammHoe obecnedeHne ans BbINONHEHUS nnueH
nporpamMmmHoe OTAENbHbIX MPOEKTOB AETbMU 3us
obecneyveHune ans
BbINOSTHEHUSA OTAENbHbIX
NPOEKTOB AETbMM
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[aTta coxpaHeHus: 26.02.2020

Meb6enb

- Y4yebHada mebenb: cTtonbl, CTynbsA (Kpecna), nydsl,
- mebenb Ans negarora: CTof, CTyn (Kpecro),

- CUCTEMbIl XpaHeHUA: TymObl, WKadbl, cTennaxm (no
BbIGOpPY)

Komnn
eKT

NHoe

9.1

KomnnekTt kabenen n
nepexogHUKoB

Kabenwn, nepexogHuK/ Ans NOAKIHYEHUS U KOMMYTaLmm
obopyaoBaHus;

CETEBOW yANMHUTENb AN NOAKMYeHNa 00opyaoBaHus K
CeTW aneKTponuTaHus u ap. (No BelGopy)

Komnn

9.2

YuebHas n
mMeToauyeckas
nutepartypa

[nsa peanusaummn obpasoBaTesibHbIX NPOrpaMmm

Komnn

Paspen 7. Data-kBaHTYyM

N n/n

HanmeHoBaHue

I'Ip|/| MepHble TEXHUYECKNE XapaKTepUCTUKn

Ea.
n3m.

KomMnnekT pacxogHbix
maTepuanos

- MarHuTbl Ans gocku,

- Habop TpeHepcKknx MapkepoB (He MeHee 13 LBETOB),
- Habop YepHWN Ana 3anpaBky MapKepoB,

- Bymara gnsa dpnunyapTos,

- CKOTY BYMaXKHbIN,

- Bymara A4,

- CKOTY NPO3payHbIi,

- NPAMOYrOfbHbIE KapTbl C KNENKON CTOPOHOM,
- METKM ANS ronocoBaHus,

- KapaH4all YepHorpadUTHbLIN,

- KHOMKW CUNOBbIE,

- nuHenka 40 cMm nnacTukoBas,

- HOXXHULUbI 210 MM,

- TpadhapeT reoMeTpmnyeckmnx duryp,

- NHenka oduLepckas,

- Tena reoMeTpuyeckme,

- MNACTUINH LIBETHON,

- LMpKyIb

Komnn

Hoytbyk

- Mpoueccop: He meHee 4 aaep,

- NPOM3BOAUTENBHOCTL NpoLleccopa (no Tecty PassMark
- CPU Benchmark http://www.cpubenchmark.net/): He
meHee 7500 eanHuy,

- TaKTOBasd YacTtoTa: He meHee 1,6 'TL,

- onepaTuBHasi NnamsaTb: He MeHee 8 [0,

- 06bem Hakonutenst SSD: He meHee 256 6,

- npegyctaHosneHHas OC ¢ rpadunyeckum
nonb3oBaTeNbLCKUM MHTepdeicom, obecneymnBatoLLas
paboTy pacnpocTpaHeHHbIX 0Opa3oBaTeNbHBLIX U
06LLLECUCTEMHBIX MPUIOXEHUI: TpebyeTcs

wT.

MaHunynsatop tvna
MblLLb

wT.

Hagex
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OETCKUX T...
4 HaywwHukn Twn: nonHopasmepHble LT,
5 AkycTnyeckas cuctema - CtaHpapt 5.1, WT.
5.1 - TUM aKyCTUYECKOW CUCTEMBI: MAaCCUBHAsA C aKTUBHLIM
cabsydepom
6 BebG-kamepa - PaspelueHune: He meHee 1920 x 1080, wT.
- aBTOOOKYCUPOBKA: Hanmune
7 MoHo6no4Hoe - HTepakTuBHbI MOHOBMNOYHLIN Ancnnen, WwT.
WHTEpPaKTUBHOE - AnaroHarnb 9KpaHa: He MeHee 65 A1MOB,
YCTPOWCTBO - KONIMYECTBO OQHOBPEMEHHO pPacno3HaBaeMbIX KacaHWi
CEHCOpPHLIM 3KpaHOM: He MeHee 20 kacaHun,
- KONIMYECTBO NOAAEPKNBaEMbIX Oe3baTapenHbix
CTWUIYyCOB OOHOBPEMEHHO: HE MeHee 2 WT.,
- INHTErPUPOBAaHHbIN AAaTYMK OCBELLEHHOCTU ANs
aBTOMaTUYECKON KOpPEKLUN APKOCTU NOACBETKM:
TpebyeTcs,
- UHTErpMpoBaHHbIe (PyHKLMM BbIBOAA U30OpaxXeHU C
3KpaHOB MOBUITbHBIX YCTPONCTB (Ha nnatdgopme
pacnpocTpaHeHHbIx OC), a Takke C BO3MOXHOCTbIO
WHTEPaKTUBHOIO B3anMoaencTeums (ynpaBneHus) ¢
YCTPOWCTBOM-UCTOYHUKOM: TpebyeTcs
8 HanonbHast MobuneHasa |- COBMECTUMOCTb C MOHOBOYHBIM UHTEPAKTUBHBIM L.
cToMKa ans YyCTpPOWCTBOM . 7,
WHTEPaKTUBHbIX 4OCOK - MaKkcumarbHbI BEC, BblAEPXMBAEMbIN KPENNIEHNEM: He
UnNn yHnBepcanbHoe MeHee 60 kr
HaCTEHHOE KpenreHne
9 MyneT Ans - OYHKUMS NepekntioveHns crangos: Hanu4me, L.
OUCTaHUNOHHOIO - (byHKLMA NasepHoOn yKasKku: Hanuime
nepekntoyeHns cnangos
©ecnpoBogHoW
(npe3eHTep)
10 dnunnyapT Paamep pabouen obnactu: He meHee 700 x 1000 mm wT.
MarHUTHO-MapKepHbIn
11 MopgepaunoHHas Twun: nopTaTuUBHas, nepeHocHasi wT.
ckragHasi gocka
12 OdmcHoe nporpammHoe | MporpaMmmHoe obecneyeHne ansg npocMmoTpa u nuueH
obecneyeHve pefakTMpOBaHMS TEKCTOBbIX JOKYMEHTOB, 3NTEKTPOHHbIX 3us
Tabnuu 1 npe3eHTauni pacnpocTpaHeHHbIX opMaToB
13 MporpaMmmHoe MporpammHoe obecnedeHne ans MatemaTu4ecKoro nuueH
obecneyeHve ons MO EeNUpoBaHus 3us
peLueHns 3agad
TEXHUYECKNX
BbIYMCNEHUN
14 Komnnekt mebernu - Y4yebHasa mebenb: cTonbl, CTynbs (Kpecna), nydsl, Kommnn
- mebenb anga negarora: cron, cTyn (Kpecro),
- CUCTEMbI XPaHEHUS: TyMObI, WKadbl, cTennaxmv (no
BbIGOpPY)
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[aTta coxpaHeHus: 26.02.2020

OETCKUX T...
15 KomnnekT kabenen un - Kabenu, nepexogHvku Ansg nogkmnoyeHns u Komnn
nepexoaHUKOB KOMMyTaumn o6opyaoBaHus;
- CETEBOW YANVHUTENb AN NOAKMNoYeHns obopyaoBaHms
K CeTun anekTponuTanus u gp. (no Beidopy)
16 Y4yebHas u Ona peanusauun obpasoBaTenbHbIX Nporpamm KoMnn
MeToamnyeckas
nutepartypa
Pasaen 8. KocmokBaHTYyM
N n/n HanmeHoBaHue MpnmepHbIe TEXHUYECKNE XapaKTEePUCTUKN Ea.
n3Mm.
1 MpodunbHoe obopyaosaHue
1.1 Habop ans 3anycka - Habop MHCTpYMEHTOB 1 pacxogHbIX Matepuanos Mo L.
Moaenen paket Teme "PakeTocTpoeHne": Hanu4ne,
- KONIMYECTBO BO3MOXHbIX 3anyCcKOB MOLENEW paKeT: He
MeHee 15,
- KONIMYECTBO CTapTOBbLIX CTOMOB Afs 3anycka Mmogenewn
pakeT B COCTaBe KOMMIEKTa: He MeHee 1
1.2 KOHCTpYKTOpP BOOHbLIX - ®opm-haKkTop: KOHCTPYKTOP, wT.
mMogenew paket - Ha3HayeHue: n3yyeHne NPUHUUMNOB PeaKkTUBHOMO
OBWDKEHWS,
- MYCKOBOE YCTPOWCTBO: Hanm4me
1.3 Habop gns yyactus B KomMnnekT getanen n aneMeHToB ANs pakeTOCTPOEHUS: L.
COpPEeBHOBaHUSX Hanuyune
1.4 Habop ans - ®opM-haKkTop: KOHCTPYKTOP, wT.
KOHCTPYyUpOBaHu1s - KOMNIEKT AeTanen n anemMeHToB Ans cOOpKM
TBEPAOTOMNMMBHOMN TBEPAOTONMMBHOW MOAENWN paKkeThbl: HanM4yne,
pakeTbl (6e3 gsuratensd) |- yHKUUA aBTOMATU4ECKOM OTPabOTKM CUCTEM PaKETHI:
Hanuuve
1.5 O6pasoBaTtenbHbIi - ®opm-haKkTop: KOHCTPYKTOP, L.
KOMMMEKC AN U3ydeHus | - HasHayeHue: n3yyeHme NpuMHLMMNOB NPOEKTUPOBaHMS
CMYTHUKOCTPOEHUS Ha CMYTHWKOB,
OCHOBE KOHCTpPYKTOpa - Habop MHCTPYMEHTOB M PacXOAHbIX MaTepunarnos Ang
N3y4eHnst LOMNOMHUTENBHbBIX YCTPONCTB KOCMUYECKOrO
annapara 1 JaT4MKOB Ha CNyTHUKE: Hanu4ume,
- KONIMYECTBO COBMpaeMbiX HAHOCMYTHUKOB: HE MeHee 5
LWT.
1.6 O6pasoBaTtenbHbliit - OYHKLUNSA NPOEKTUPOBAHNS NPOCTENLLEN CUCTEMBI wT.
KOMMMEKC AN U3ydeHus | TEpMOpErynMpoBaHuns: Hanmume,
3HeprobanaHca u - (byHKUMA pacyeTa 1 cOOPKN SMEKTPUYECKON Lenm
TennoobmeHa CUCTEMbI 3HEpPronMTaHns Ha OCHOBE COSTHEYHOW NMaHenu:
KOCMWYECKMX annapaToB | Hanuyne
1.7 O6pa3soBaTenbHbIN Habop MHCTPYMEHTOB 1 pacxo4HbIX MaTepuanos Ans L.
KOMMMEKT AN U3YYEHNS | U3yHEeHUs] MEXaHNYECKNX KOHCTPYKLMIN KOCMUYECKNX
MeXaHN4YeCKNX annapartoB: Hanu4ve
KOHCTPYKLMM
KOCMMYeECKMX annapaTos
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OETCKUX T...

1.8 O6pasoBaTtenbHbliit O6pa3soBaTtenbHbIN Habop AN U3yYeHUs MONe3HON wT.
KOMMMEKT ANA U3YYEHNs1 | Harpy3ky U NPUMHUUMNOB €€ NPOeKTUPOBaHUS
Nosfie3HOM Harpyskm
KOCMMWYECKNX annapaToB

1.9 Y4eOHbI KOHCTPYKTOP - Kamepa gns cbeMku npocTpaHcTBa BOKpYr cebs ¢ wT.
MUKPOCNYTHUKOB paspelueHnem He meHee 640 x 480 nukcenen (Mnu

Apyrasi Harpyska no Bbibopy): Hanmune,
- 6opTOBON OAHOMMNATHLIN KOMMBIOTEP: Hanu4ue,
- NaHenb conHeyvHon batapeu: Hannyue,
- cUCTeMa onpefeneHnsl opueHTaumm n ctabunmsauum,
OaTyYMKN CONHLA, MarHUTOMETP U akcenepomeTp:
Hanun4ne
1.10 |MNopgBec onsi cNyTHMKOB - Moaeec anga cnyTHWKa U3 HEMNOHOBOW HUTW: Hanuyune, WwT.
- obecneveHne BpalleHUs CNyTHMKA B TOKOBOW paMke:
Hanu4ne

1.11 | O6pasoBaTenbHLIN - PacyeT onTnU4YecKkmMx CUCTEM: Hanuyue, WwT.
KOMMMEKC Ansa ndyveHus |- getanu ans cbopku KOHCTPYKUMM Teneckona: Hannive
ONTUYECKNX CUCTEM

1.12 | Obpa3soBaTenbHLIN - I3yyeHne peakTuBHbIX ABUraTenbHbIX CUCTEM, wT.
KOMMAEKC AN U3y4eHUs1 | TPUMEHSIIOLLNXCS ONs1 OPUEHTaLMM KOCMUYECKNX
cuctem opbutansHoOro annapartoB: Hanuuue,

MaHeBpUpOBaHUA - UCnbITaTeNbHbIV CTON ANs obecneveHnst
MaHeBPUPOBaHMSA KOCMUYECKOro annapaTta: Hanuine

1.13 |WcnbiTaTenbHbin [MposeneHne akcnepnuMeHTOB NO MOAENMPOBAHUIO U L.
aspocron yrNpaBneHno ABMKEHNEM KOCMUYECKMX annapaTtos,

n3y4eHue anropuTMoB ynpaBneHus ABMXKEHUEM Fpynnbl
HaHOCMYTHWNKOB, SKCMEPVUMEHTbI MO aBTOHOMHOM
OTHOCUTENBHOWN HaBuUrauuu

1.14 | JlabopaTtopHasg ocHacTka |- Mmutatop 3emnu - 3eMHom rnobyc, AgnameTp He MeHee LT,

ans pabotel ¢ y4ebHbiMn | 100 cm,

MOoOEeNsAMM CMyTHUKOB - BepTMKanbHas ocb BpalleHus rmobyca: Hanmuume,
- AnanasoH CKOpOCTU BpalleHus rnobyca: ot 0 go 1
06./MUH,
- umutatop CornHua: HenapannenbHOCTb My4ka: He
MeHee 12 rpagycos,
- NNaBHas perynupoBKa Mo yrny HaknoHa K ropusoHTy: +/-
60 rpagycos

1.15 | O6pasoBaTenbHbIN - KomnnekT ana umutaummn aBmKeHNs KOCMUYECKNX Ten, wT.
KOMMAMEKC AN U3ydeHus | - Konu4ecTtBo hopM 4115 U3rOTOBIEHUSA rpaBUTaLMOHHON
TeMbl 6annUcTmKn BOPOHKU: He MeHee 1 wWT.,

- KOMNEKT AN MOAENMPOBAHNS TPaBUTALMOHHON
BOPOHKM: HE MeHee 1 LWT.

1.16 |lporpammHoe - KoHCTpyunpoBaHmne KocMuyecknx annapaToB: Hanuume, | nuueH
obecneueHune - CO3gaHue nporpamMMbl NosneTa annapaTta: Hanuuuve, 3us
cumynsaTopa - MoZenvpoBaHue paboTkbl annaparta Ha opbute 3emnu:
KOCMWUYECKMX MONETOB C | Hannuue,

PEXVMOM COPEBHOBAHUN | - MOAENMPOBAHNE MEXaHUKM NofieTa KOCMUYECKOro
annapara: Hanu4ue,
- MogenMpoBaHMe BpaLlleHMsl KOCMUYEeCKOoro annapara:

HafeXXHaa npaBoBas noaAepXXkKa

www.consultant.ru

CrpaHuua 76 us 142


http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru

PacrnopsbkeHue MuHnpocBelleHns Poccumn ot 17.12.2019 N P-139
"O6 yTBEpPXXAEHUN METOANYECKUX PEKOMEHAALIMI MO CO3AaHNI0

[okyMeHT npepoctasneH KoHcynbraHTlntoc

[aTta coxpaHeHus: 26.02.2020

OETCKUX T...
Hanuuve
1.17 | Obpa3zoBaTenbHLIN - KOMNOHeHTbI 415 3yyYeHnss KoCMUYeCKom WT.
KOMMIEKC NS n3ydeHus | poboTOTEXHUKN: Hanu4une,
HannaHeTHOM - Ha3Ha4yeHMe: OCBOEHMNE MPUHLMMNOB YNpaBeHns
pPOBOTOTEXHMKU po6oTOB B cpefe meTaonepaumoHHon cuctembl ROS
1.18 | Habop ans - N3y4yeHne ocHOB COBpPEMEHHOWN POBOTOTEXHUKM Ha wT.
KOHCTPYyMpOBaHus npumepe metaonepaunoHHom cuctemsl ROS n
HannaHeTHOro posepa annapaTHoM NnaTOopMBbI: Hanu4une,
- (pyHKLMA NOAKNIOYEHUSA N HACTPOMKN YCTPONCTB -
Kamepbl, NTnaapa, nasepHbIX anbHOMEPOB: Hanu4ne
1.19 | ObpasoBaTenbHLIN - HasHaueHue: nsyyeHne npuHUUNOB paboTbl aHTEHH L.
KOMMIEKT ANs U3YYEeHUsa | CBA3M,
npuema gaHHbIX CO - KOMMAeKTyoLwue ana cbopku CTaHUUmM No npuemy
CMYTHWKOB KocMUM4Yecknx AaHHbix B YKB-gnanasoHe: Hanuume
1.20 | YyebHas npuemHas - Y4YebHbIi KOMMNIIEKC, NO3BONAOLLNA MPUHUMATD wT.
CTaHUMs CMYTHUKOBbIX paguocurHasnbl KOCMUYECKUX annapaTos B
naHHbiX YKB-ananasoHa | YKB-gmnanasoHe: Hanuuune,
- AeMoHcTpauus addpekta Jonnepa: Hannyue,
- MPUEM CUrHAINOB C METEOCMYTHMKOB: Hanm4dne
1.21 | Y4yebHas cTaHums - MNpuem, aemoaynsaums, gekogupoBaHue, permcrTpaumns n wT.
KOHCTPYKTOP obpaboTka undposon nHpopmaLmm, nepeasaBaemMon ¢
L-ananasoHa BopTa MCKyCCTBEHHOTO CMyTHUKA 3emnu no
(pacwmpeHHasn nocTaBka) | paguokaHanam L-aManasoHa 4acToT: Hanuyne
1.22 | YyebHasa cTaHuus - OYHKUUSA ABYCTOPOHHEN CBA3W C MarbiMu L.
npuema gaHHbIX U KOCMMYECKMMW annapaTamun: Hanuuuve,
ynpasneHus CnyTHUKaMn | - pyHKLMA OTApaBneHns ynpasnsatoLLmnx KOMaHg CnyTHUKY
B COOTBETCTBUM C pernameHTom niobnutensckon
pagnoCBSA3N: Hanmune,
- obecneyeHne nprema CMrHamnoB Mpu mMarsnow BbiCOTe
CMyTHMKA HaJ ropM30oHTOM: Hanu4mne
1.23 | CtaHumus npuema - Mpuem, gemoaynsaums, oekoanpoBaHue, peructTpaums u LT.
CMYTHUKOBBIX AAHHbIX obpaboTka LmdpoBor MHpopMauun, nepegaBaemon ¢
X-gnanasoHa NCKYCCTBEHHBIX CMYTHUKOB 3EeMIN, HAXOOALMXCS Ha
HU3KMX OKOITO3EMHbIX OpbuTax No pagnokaHanam
X-gmanasoHa 4acToT: Hanuuue,
- Npuem n o6paboTka MHopMaLuun, nepeaaBaemon co
CMYTHWUKOB: Hanu4ume
1.24 | HabGop ons y4ebHom O6pasoBaTenbHbI HAGOP ANSA N3yYeHUsS aCTPOHOMUM - L.
nedAtenbHoCcTM B 06nacTu | KOMNEKC niaHeTapusi C BO3MOXHOCTbIO NPOeLMpoBaHus
acTpoOHOMMM C B MOMHOKYNOSILHOM peXume
BO3MOXHOCTbO
OeMOoHCTpauun
NPON3BOJSILHOIO
KynosnbHOro BUAeo
1.25 | Teneckon c o6bekTuBoM |- nameTp obbekTnBa: He MeHee 125 M, LT.
oT 125 Mm - Makc. nonesHoe yBenu4yeHue: He meHee 295x
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1.26

Teneckon ¢ 0ObEKTMBOM
o1 150 mm

- OnameTp obbekTnBa: He meHee 150 MM,
- Makc. nonesHoe yBenuyeHue: He MmeHee 354x

wT.

1.27

Teneckon ¢ 06BHEKTUBOM
o1 250 mm

- OnameTp obbekTnBa: He MeHee 250 MM,
- Makc. NnonesHoe yBenu4yeHune: He meHee 650x

wT.

1.28

Y4eOHbI KOHCTPYKTOP
HaHOCNYTHMKOB hopmaTa
CubeSat

Hetann ans C60pKI/I I/IH)KGHGpHOVI Moenn HaHOCNYyTHUKa:
Hann4ymne

T,

1.29

MnaTtdopma
HaHOCMYTHWNKOB

- MnaTdopma ansa pa3paboTkM MUKPOCMYTHUKA: Hanu4yne,
- bopmat CubeSat

T,

1.30

CTeHp HazeMHoOWN
0TpaboTKM CUCTEMBI
opueHTauun n
cTabunusayumu
HaHoCMyTHWKOB chopmaTa
CubeSat (onunoHanbHo)

MmutaTop MarHUTHOro nonsd 3emnu TPeXOCHbIN,
ummTtaTop ConHua ranoreHHbIn, adpoanHaMUYeCKnin
noasec mMarion rpy3onogbeMHOCTU, NOABUKHAA
nnatgopma cuctemMa He3aBUCUMbIX U3MEPEHWNI

KomnbtoTepHoe o6opynosaHue

2.1

HoyTtbyk, Tmn 1

- Mpoueccop: He meHee 4 aaep,

- NPOM3BOANTENBHOCTL NpoLleccopa (no Tecty PassMark
- CPU Benchmark http://www.cpubenchmark.net/): He
MeHee 7500 eanHuL,

- TakTOBasd 4yacTtoTa: He meHee 1,6 'TL,

- onepaTuBHasi NnamsaTb: He MeHee 8 [0,

- 06bem HakonuTens SSD: He meHee 256 6,

- MPON3BOANTENBHOCTL rpadhmyeckon NoacMcTeMsI (MO
Tecty PassMark Video Card Benchmark
http://www.videocardbenchmark.net): He meHee 1300
eauHnL,

- 06bem BugeonamsaTu: He MeHee 2 0,

- AmaroHarnb 3KpaHa: He meHee 15 aonmMoB,

- paspelleHune: He meHee 1920 x 1080,

- npegyctaHosneHHas OC ¢ rpadunyeckum
nosnb3oBaTenbLCKUM MHTepdeicom, obecneumnBatoLLas
paboTy pacnpocTpaHeHHbIX 0Opa3oBaTenbHBLIX 1
0o6LLLECUCTEMHBIX MPUIOXEHUI: TpebyeTcs

wT.

22

HoyT6yk, Tvn 2

- Mpoueccop: He meHee 4 aaep,

- IPON3BOANTENBHOCTL npovueccopa (no Tecty PassMark
- CPU Benchmark http://www.cpubenchmark.net/): He
meHee 9000 eanHmy,

- TaKTOBad 4YacToTa: He MeHee 2 [TU,

- onepaTtuBHas namsTb: He MeHee 8 6,

- obbem HakonuTens SSD: He meHee 256 6

- NPOM3BOAUTENBHOCTbL rpacruyeckon NoACUCTEMBI (N0
Tecty PassMark Video Card Benchmark
http://www.videocardbenchmark.net): He meHee 12000
eauHnL,

- 00bem BnaeonamsT: He MeHee 2 6,

- AnaroHarnb 3KkpaHa: He MmeHee 17 [o1MOB,

- paspelueHune: He meHee 1920 x 1080,

- npeayctaHoBneHHas OC c rpaduyecknm
nonb3oBaTeNbCKMM MHTepdencom, obecneymnBatoLLas
paboTy pacnpocTpaHeHHbIX 06pa3oBaTeNbHbIX U

wT.
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06LLLEeCUCTEMHBIX MPUNOXeHUN: TpebyeTcH

2.3

MaHVIﬂyJ'IHTOp T™™Mna
MbILLb

wT.

NHcTpymeHTb! 1 nabopaTo

pHoe oGopyaoBaHue

3.1

Ocuunnorpad

- Tvin: undposon,

- mornoca nponyckaHus: He meHee 50 MIu,

- KONMNYECTBO KaHarnoB: He MeHee 4,

- yacToTa guckpeTusaunn: He meHee 1 'BbIb/C,

- 0CODEHHOCTU: HanNM4Yne MaTtemMaTUHeCKUX OYHKLIMIA

wT.

3.2

AKKYyMYynaTopsl
yHUBepcarbHble

- EmMkocTb: He meHee 3400 MAuY,
- HanpspkeHwe: He meHee 3,6 B,
- TOK: He bonee 5 A

wT.

3.3

AkkymynaTopbl AA

- Tnopasmep: AA.
- eMKoCTb: He MmeHee 2000 MAY

wT.

3.4

AkkymynaTopbl KpoHa

- Tunopaswmep: HF8,
- eMKOCTb: He MeHee 250 MAY

T,

3.5

Bnok nutaHus

- KonnyectBo kaHanoB: He MeHee 2,

- KOMMYECTBO perynupyemMbix KaHarnoB: He MeHee 2,
- AManasoH Toka 1 HanpsikeHus: 0...30 B/0...3 A

- paspeweHune: 1 MB/1 MA

wT.

3.6

Bechbl

- LleHa peneHus: He Gonee 1,
- HIMB: He meHee 4 kr

wT.

3.7

[penb akkymynsaTtopHas

- Tvin akkymynaropa: Li-lon,

- MakcumarbHbIA AMaMeTp CBEPIIEHUS N0 MeTansy: He
MeHee 15 MM,

- MakcumarnbHbIA AMaMeTp CBEpPrieHUs No AepeBy: He
MeHee 20 MM,

- TMN naTpoHa: ObICTPO3aAXXUMHOMN

wT.

3.8

Openb 220 B

- Tun: ygapHas,

- TUN NaTpoHa: KN4YeBown,

- MakCcMMarbHbI AnaMeTp CBEPSIEHUS N0 MeTanny: He
MeHee 13 Mm,

- MakcumarbHbIA AMaMeTp CBEPIIEHUS MO AepEBY: He
MeHee 25 Mm

wT.

3.9

NHCTpymeHT ang
3a4nNCTKM NpoBoAa

3auncTka nposogos gnametpom ot 0,2 Ao 1 mm:
Hanu4ue

T,

3.10

KaHuenapckmn Hox

- Hox B MeTannmyeckom unu nnacTMKoBOM Kopnyce,
- MeTannuyeckMe HanpaenstLmne: pekoMeHayeTcs,
- LWWMpUHa ne3Bus: He meHee 18 MM

wT.

3.1

Komnac

LleHa peneHusi: He Gonee 5 rpagycos

wT.

3.12

Habop rybuesoro
WHCTPYMEHTa

- KomnnekTauus: nnockoryoLbl KOMOGUMHUMPOBaHHbIE:
YAINVHEHHbIE MPsIMble, YANTMHEHHbIE N30THYTbIE, KyCauKu:
OoKoBbIE, TOPLIEBbIE,

- maTepuan paboyen yactu: ctanb,

T,
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OETCKUX T...
- MaTepuan py4ek: pesvHa
3.13 | NlasepHas ykaska dopma ny4a: Touka LT.
3.14 | OnekTponobauk - Tun: anekTponob3nk ceTeBoON NNu akkyMynaTOPHbIN, LuT.
- MakcMmanbHbIN TonwmMHa gepeea: He meHee 40 MM,
- MaKkcumarbHbI TOMWWHA MeTanna: He MeHee 5 MM
3.15 | lyna c 3axxumom ans - Jlyna: yBenunyeHune He meHee x2,5 1 He MeHee X7,5, L.
NpoBOLOB - NoacBeTKa: Hanm4ue,
- noacTaBKka noA NasifibHUK: Hann4me
3.16 | Habop meTannuyeckmx - MaTepuwan: metann, KomnJ
nuHeek - anuHa: 300 mm, 600 mm, 1000 mm eKT
3.17 | Habop HanumnbHWKOB N0 |- Tun: no meTtanny, KoMnn
mMeTanny - KONIMYECTBO NPEAMETOB: HEe MeHee 3 exT
3.18 |HacronbHas namna MowHocTb: He meHee 40 BT wr.
3.19 | HoxHuubl no 6ymare - OnuHa: He meHee 180 MM, WT.
- MaTepwan: cTanb,
- ANVHAa Ne3Bus: He MeHee 78 MM
3.20 | MasinbHas cTaHums - ®eH: paboyas Temneparypa, °C: ot 100 go 450, LT.
- nasnbHUK: paboyas Temnepatypa, °C: ot 200 go 450
3.21 | ObimoynoBuTenb - BbIxogHas MOLLHOCTb: He MeHee 85 BT, WwT.
- MPOU3BOANTENBHOCTL: HEe MeHee 85 ky6. m/Jac,
- ypoBeHb LWyMma: He 6onee 60 [0,
- 3PPEKTUBHOCTb OYUCTKM AN YacTuy 0,3 MKM: He Xyxe
99%
3.22 |lMwuna - HasHa4yeHue: no metanny, LT.
- ONMHa nonotHa, mm: 300
3.23 | MuHueT npsimon OnnHa: He meHee 125 mm wT.
3.24 |Pynetka OnuHa, m: He meHee 5 LT.
3.25 | CtpybumHa Twn: cTpybuunHa yHmBepcanbsHas F-obpasHas L.
3.26 | TpaHcnopTup - MaTepuan: nnactuk unm metann, wT.
- pasmeTKka: He MeHee YyeM Ha 180 rpagycos
3.27 | WTaHreHumpkynb - MaTepwan: metann; LT,
- KOpnyc aucnnes: nNnacTuk;
- rmybrvHomep: Hanu4iue
4 MpeseHTaumoHHoe obopyaoBaHue
41 MoHo6no4Hoe - 'HTepaKTMBHbI MOHOBMNOYHbLIV AUCNnen, LT.
WHTEPaKTUBHOE - AnaroHarb 3KpaHa: He MeHee 65 folAMOB,
YCTPOWCTBO - KOFIMYECTBO OAHOBPEMEHHO pacrno3HaBaeMbIx KacaHui
CEHCOpPHLIM 3KpaHOM: He MeHee 20 kacaHun,
- KONMYECTBO NogaepxmBaeMbix 6esbaTapernHbix
CTWUMYCOB OHOBPEMEHHO: HE MeHee 2 LWT.,
- UIHTErpupoBaHHbIN JaTYMK OCBELLLEHHOCTU OIS
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OETCKUX T...
aBTOMaTUYECKON KOPPEKLUN APKOCTM NOACBETKM:
TpebyeTcs,
- UHTErpMpoBaHHble (byHKLMM BbIBOAA U300paxXeHU ¢
3KpaHOB MODBUIBHBIX YCTPOWCTB (Ha nnaTtdopme
pacnpocTpaHeHHbix OC), a Takke C BO3MOXHOCTbIO
WHTEPAKTUBHOIO B3anMoaencTeums (ynpaBneHus) ¢
YCTPONCTBOM-UCTOYHUKOM: TpebyeTtca
4.2 HanonbHast MobuneHasa |- COBMECTUMOCTb C MOHOBIOYHBIM UHTEPAKTUBHBLIM L.
CTOWKa ans ycTponcTsom n. 4.1,
WHTEPAKTUBHBIX OCOK C | - MaKCMMarbHbIA BEC, BblAEPXNBAEMbIN KPEMMEHUEM: HE
nnoLluazkon ans MeHee 60 kr
KpernneHusi NpOeKToOpoB K
cTouke
4.3 ®nuvnyapT - Tun onopsbl: Ha ponukax, L.
- paamepbl paboyert obnactu: He meHee 700 x 1000 mm
5 HononHutensHoe obopyaoBaHve
5.1 3D-npuHTep - Tun npuHTepa: FDM, FFF, LT,
- maTepuan (ocHoBHoW): PLA,
- KONIMYECTBO NevaTarLmX ronoBok: 1,
- pabo4mn cTon: C MOOOrPEBOM,
- paboyas obnactb (XYZ): oT 180 x 180 x 180 mm,
- MakcMMmarbHas CKOpoCTb neyatu: He meHee 150
Mm/cex,
- MMHMMarbHas TonwmHa crosi: He 6onee 20 MKM,
- 3aKpbITbIA KOPMNYC: HanM4ue,
- OXNaXKaeHue 30Hbl NevaTu: Hanuune
5.2 1-nopTOBbLIV - Pasbem USB: USB Type A, LT,
npeobpasosatens USB | - konnyecTBo NopToB: HE MeHee 1
53 SDR-npuemHuk HasHayeHue: NpMeMHUK CnyTHUKOBOIO TeneBnaeHus wT.
54 AHTUCTaTU4YECKME Pasmepsbl: He meHee 60 x 90 cm .
HaCTOMbHbIE KOMMIEKTDI
5.5 YHuBepcansHoe Tun 3apskaemblx anemeHToB: Ni-XX, Li-Po, Li-lon, Li-Fe WwT.
3apsgHoe yCTPOMCTBO
5.6 3apsgHoe yCcTponcTBO - NMoppepxka cnegyroWmMx TMNOPasMepos WT.
aKKyMynATOPOB:
- Li-ion: 26650, 22650, 18650, 17670, 18490, 18500,
17500, 17355, 16340 (RCR123), 14500, 10440
- Ni-MH/Ni-Cd: AA, AAA, A, SC,C, D
5.7 OpHonnaTHbIn - MUHKU-kOMNBIOTEP ANS NPOTOTUNMPOBAHMUS HOCUMbIX wT.
KomnbloTep, Tmn 1 YCTPOWCTB 1 YCTPOWUCTB ANA "MHTepHeTa BeLlen",
- KOMMYECTBO sAep npoueccopa: He MeHee 4,
- TaKTOBasi YacTtoTa npoueccopa: He meHee 1,4 [Tu,
- 6becnpoBogHon moayne Bluetooth n Wi-Fi: Hanuuue,
- KONIMYECTBO BXOA0B/BbIXOA0B: HE MeHee 40
5.8 OpHonnatHbIn - MuHn-koMnboTEP ANA NPOTOTUNMPOBAHNS HOCUMBbIX LT,
KoMMbloTEp, TUN 2 YCTPOWCTB 1 YCTPOWCTB ANd "MHTepHeTa BeLlen",
- OBYXAAAepHbIV rpachn4eCcKmin NPoLLeccop: Hanu4yme.
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- TaKTOBasi YacToTa rpadu4eckoro npoLeccopa: He
MeHee 250 MIu,

- 6becnpoBogHon moayne Bluetooth n Wi-Fi: Hanunuue,
- KONUYEeCTBO BXOA0B/BbIXOA0B: He MeHee 40

5.9

Moaynbe GPS

- Moppepxka: SBAS (WAAS, EGNOS, MSAS,

GAGAN),

- KONMYECTBO KaHarnoB No3uNLIMOHNPOBaHUSA: He MeHee 40,
- CKOPOCTb OGHOBMNEHMSI MECTOMONOXEHMS: He Gonee 5
My

wT.

5.10

MwukpokoHTponnepHasi
nnatdgopma, Tmn 1

- O6bem Flash-namaTtu: He meHee 32 kb,
- KONN4YecTBO LG pPOBLIX BXOO0B/BbIXOA0B: HE MeHee 20

T,

5.11

MwukpokoHTponnepHas
nnatcpopma, Tmn 2

- KonnyectBo undpoBbIx BXOAOB/BLIXOA0B: He MeHee 20,
- KONIMYECTBO aHaroroBblX BXOAOB: HE MeHee 6

wT.

5.12

CoeanHuTenbHble
nposoja

- OnuHa: He meHee 20 cwm,
- TUMbI NPOBOAOB: HE MeHee 3

Komnn
eKT

5.13

Habop patunkos

- COBMECTMMOCTb C MUKPOKOHTPOMMEPHOM NIiaTdopMOoi:
Hanmyve,
- KONIMYECTBO JaT4MKOB B Habope: He MmeHee 30 wWrT.

KomMnn
eKT

5.14

[NaHenb conHeYHbIX
OaTapen

Tun: MOHOKpUCTannnyeckasa

wT.

5.15

ConHeYHble 3neMeHThI

- Pasamep conHeyHoro anemeHTta: He meHee 78 x 156 Mm,
- Knacc COfHeYHbIX 3rnemMeHToB: A

wT.

5.16

Py4Has paguocTtaHums

- YactoTHbit gnanasoH: 136 - 174/400 - 520,
- KONMMYECTBO KaHanoB: He meHee 120

T,

5.17

TokoBble
KneLwm/mMmynsTumeTp

- NaTtynk Xonna: Hanu4ue,
- MExXaHu3M rybok: HUKenNb-CTarlbHOW,
- 3ByKOBasi NPO3BOHKA: Hanuime

wT.

5.18

deH cTpouTenbHLIN

- MakcnmanbeHasa Temnepatypa: He meHee 300 °C,
- 3aliMTa OT neperpesa: Hanm4ne,
- perynupoBka TemnepaTypbl: Hanu4ne

wT.

5.19

3putenbHaga Tpyba

- OnameTp obbekTnBa: He meHee 80 cwm,
- cbokycHoe paccTosiHue: He meHee 800 MM,
- yBenum4eHue, Kkpat: He meHee 33X

wT.

5.20

Ha6op MHCTpyMeHTOB

- Knoun KOM6VIHI/IpOBaHHbIeZ He meHee 9,
- lWWeCTurpaHHble KIto4n: He MeHee 9,

- MOJIOTOK: Hann4une,

- MaccaTuxu: Hanun4ume,

- KOMMNJEKT OTBEPTOK: Hanun4yune,

- KnioYy paasop,Hoﬂ: Hanun4ume,

- KOMMJEKT BUT: Hanu4ue,

- YeModaH Ana XpaHeHuA: Hann4dune

wT.

5.21

LtaTtue

- MakcmanbHas Harpyska: He MeHee 2.5 kr,
- MMHUManbHas pabo4yas BbicoTa: He 6onee 50 cm,
- MakcumarnbHas pabo4yas BbicoTa: He MeHee 130 cm

T,
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PacxogHble MaTtepuanbl U 3anacHble 4acTu

6.1

KomnnekT pacxoaHbIx
MaTepuanoB o0Lero
Ha3Ha4veHusd

- Habop kpenexa,

- NOMOTHA ANs 3NeKTponoobsuka,

- NOMOTHA A1 HOXOBKM MO MeTanny,

- nposog MIMT®3,

- Habop MOHTaXXHbIX NPOBOAOB,

- Tymbnepbl,

- NepeknYaTenb OBUKKOBbIN,

- NepekYaTenb MMHU 3 KOHT.,

- NepeknYyaTesib KnasuLHbIN,

- KMCTK Aanga dnioca,

- KHOMKa MUHKUaTIOpHas ¢ ukcauuen 5,8 x 5,8 mm,
- pa3beM-po3eTka,

- pa3beM-BUIIKa,

- Npunomn,

- dontoc,

- KOMNayHA,

- N30NeHTa pasHbIX LBETOB,

- CKOTY OObIYHbIN,

- CKOTY BYMaXKHbIN,

- CKOTY JBYCTOPOHHUNA,

- 3anacHble namnbl 4515 NPOXEKTOPOB - UMUTATOPOB
COnNHUA,

- Habop KNeMMm pasHbIX BUOOB U LIBETOB,

- pasbeM Tuna "6aHaH",

- Habop 3axMMoB Tuna "kpokoamn",

- HaxkgayHas 6ymara P80, P180, P320, P1000,

- Knen ObICTPOCOXHYLLNNA,

- HabOop NPYXMH Pa3HOro ceYeHUs N pasmepos,

- Habop Npoknagok Pe3nHOBbIX,

- Habop BynaBok,

- HATb M3 CBEPXBbICOKOMOJSIEKYISAPHOIO MNONMaTUEHa
BbICOKOW NMPOYHOCTH,

- Habop antoMUHNEBLIX TPYO Pa3NMYHbLIX ANaMETPOB,
- antOMUHUEBbLIE LLIVHBI TONLWWHOM 3 N 5 MM,

- antomuHuessble yronku 10 x 10,

- OPrcTekno nuctoesoe 3 MM, 5 Mm,

- nnct MBX 2 mMm, 5 MM,

- baTapeliHbI OTCEK,

- NepyYaTkM aHTUCTaTU4YeCKMe,

- Habop BbIBOAHLIX pe3uctopo CF-25 10 Om - 91 Owm,
- Habop BbIBOAHLIX pe3nctopoB CF-25 1 Om - 9,1 Owm,
- 3MOKCUOHbIN KINewn,

- (bymnenTa,

- UIHOEe

wT.

6.2

3anyacTtun n pacxogHble
MaTepuansl ans
KOHCTpYKTOpa Mopaenen
CMYTHUKOB

- KomnnekT 3an4acrein n pacxogHblx MmaTepuanos Ansi
KOHCTpPYKTOpa MoZAenei CnyTHUKOB,

- pacxogHble Matepuarnbl 418 CNyTHUKOCTPOEHUS,
None3HOM Harpyskn, MexaHNM4eCKNxX KOHCTPYKLNA,
opGuTanbHOro MaHeBPUPOBAHNSA, CUCTEMBI
3HeprobanaHca 1 TepoMoperynmpoBaHng,
pakeToMoaennpoBaHus

Habop

6.3

BecnposoaHom
nepegartyuk Ha 433 My

[na 6ecnpoBoaHON Nepefaym AaHHbIX B AnanasoHe YKB
433 MI'y

wT.
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6.4

Mpaduyeckmin akpaH

- Paspeluenne: 128 x 64,
- HanpskeHue: 3,3 - 5B

wT.

6.5

[Jatuuk - 3D-aKoncTumK

- Tvn: mogynb,
- aHanoroBbIN curHan no ocsam X, Y: Hanu4ue,
- UMdPOBOW CUrHaN Npu HaxaTun: Hanuine

wT.

6.6

Hatuuk - IMU-ceHcop Ha
10 cTeneHelt ceBobobl

- Tun: moagyne,
- TPEXOCHBIN akcenepomeTp, TPEXOCHbIN MPOCKon,
TPEXOCHbIA MarHeTomeTp/koMnac, 6apomeTp: Hanu4dne

wT.

6.7

HaTunk-akcenepomeTp

- NamepeHune yckopeHusa no ocsam XYZ: Hanuuue,
- BCTPOEHHbIV JaT4MK TeMnepaTypbl: Hanu4ue,
- PEerynaTop HanpshKeHus: Hanuime

T,

6.8

[aTtuuk - aHanoroebIn
TEPMOMETP

- HasHaueHune: namepeHne TemnepaTtypbl BO3ayxa,
Boabl/Macna (Mpu NCNosrb30BaHUM 3MEKTPUYECKON
n3onsuun),

- paboyas Temnepartypa, °C: ot -40 go +125,

- aHanoroBbIi CMrHam Ha Bbixofe: Hanuime

T,

6.9

Hatumk-6apomeTp

- Tun: moaynb,

- n3mepeHne aTMocepHOro AaBreHNst UK BbICOThbI Hag
YPOBHEM MOPSi: Hanu4ne,

- HanpsbkeHne nutanusa: 3,3 - 5B

T,

6.10

Hatumk Bnbpaumm

- Tun: moaynb,

- BIHOCHOW Nbe3ogaTyuK: Hanu4due,

- perynupoBka YyBCTBMTEITbHOCTU BCTPOEHHbBIM
NOTEHLMOMETPOM: Hanm4une

T,

6.11

ﬂ,aTLIVIK-FI/IpOCKOFI

- Tun: moayne,

- U3MepeHne YrnoBoKn CKOPOCTU BOKpYr ocer XYZ:
Hanmune,

- HanpsbkeHne nutanusa: 3,3 - 5B

T,

6.12

HdaTtunk ropro4yumnx rasos

- Tun: moayne,

- BCTPOEHHBbIV HarpeBaTesibHbIA 3NIEMEHT: Hanu4yme,

- aHaroroBbIV CUrHasm Ha BbIXxo4e, NMPOoNopLUOHasbHbIN
coAepXkaHuto nponaHa, bytaHa, MeTaHa 1 KOKCOBOIro
rasa: Hanum4ime

T,

6.13

JaTuvk roproumx un
yrapHoro rasos

- Tun: moayne,

- BCTPOEHHbIN HarpeBaTerbHbIN ANIeMEHT: Hanu4me,

- aHanorosbI CUrHan Ha BbIXoAe, NPoNopLUOHanbHLIN
coAepXaHuto yrapHoro rasa, (n)éytaHa, nsobytaHa,
NPUPOOHOro rasa: Hanmune

wT.

6.14

[aTtunk-knaesmatypa, 4 x
3 KHOMKM

- KonnyecTtBO KHOMOK: HE MeHee 12,
- FepMeTUYHOCTb MeMBpaHHOW KnaBMaTypbl: Hanuyne

wT.

6.15

OaTuuk-knaBunatypa, 4 x
4 KHONKK

- KonnyecTtBO KHOMOK: HE MeHee 16,
- FepMETUYHOCTb MEMBPaHHOW KnaBMaTypbl: Hanuyne

T,

6.16

[aTtunk-kHonka

- Tun: mogyne,

- ConpoTtunBneHune nsonsatopa KHonku: He meHee 100
MOwm,

- Undbposow curHan Ha Bbixoge: Hannime

wT.
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6.17

,D,aTLIVIK-MaFHeTOMeTp

- Tun: moaynb,

- onpegeneHuve yrnos Mexay ocamu XYZ n cunosbiMu
NUHUAMMU MarHUTHOro nons 3eMnu: Hanu4me,

- U3MEPEHNE MArHUTHOM MHAYKUUN: Hannyne

T,

6.18

[aTtunk oceeleHHOCTH

- Tvn gatymka: moaynb,
- aHanoroBbIl CUrHamM Ha BbIXoAe: Hanu4ne

T,

6.19

Hatunk napos cnupTa

- Tun: mogyne,

- BCTPOEHHbLIN HarpeBaTerbHbIN 3NEeMEHT: Hanu4me,

- aHaroroBbI CUrHam Ha BbIXxo4e, NPOoNopLMOHabHbLIN
COLEep>KaHWIo MapoB CNMpPTa B OKpY>KaloLLen cpege:
Hanuyue

wT.

6.20

JaTtumk-noTeHumnomeTp

- HasHauyeHune: perynmpoBka HanpsixeHus,
- TUN NOTEHUMOMETpPA: NIMHENHbIN

T,

6.21

[aTymk npupoaHoro rasa

- Tvn: mogynb,

- BCTPOEHHbIV HarpeBaTerbHbIN ANEMEHT: Hannyne,

- aHanoroBbIf CMrHan Ha BbiXxoAe, NPOoNopLUOHarbHbIN
COlep>XaHuIo NapoB MeTaHa 1 NPUPOLHOro rasa B
OKpyXaloLLlen cpefe: Hanm4me

wT.

6.22

Jatuuk - peanctop
JaBneHus, ouameTp 12
MM

- MakcumanbeHbIn dukcupyemblt Bec: He meHee 10 kr,
- AnameTp akTMBHOW obnacTu: He MeHee 12 MM

wT.

6.23

[aTtuuk - pesnctop
narmnba, Tmn 1

- AKTUBHas ANMHA: He MeHee 55 MM,
- oOLWwasa anuHa: He MeHee 74 MM,

- COMpPOTUBIEHNE B Pa30rHyTOM COCTOSIHUM: He Gonee 25

KOm,

- MakCnMmMarsibHOe conpoTuBlieHNe B COrHYyTOM COCTOAHUN!

He meHee 125 kKOm

wT.

6.24

[aTtuuk - pesnctop
narmnba, Tmn 2

- AKTBHasa AnuHa: He MeHee 95 MM,
- obLwasa anuHa: He meHee 112 MM,

- conpoTtueiieHne B pa3orHyToM COCTOAHUN: HE 6onee 10

kOwm,

- MakcmmMarsnbHO€Ee conpoTuBlieHne B COrHYyTOM COCTOAHUN!

He meHee 110 kKOm

T,

6.25

[atynk TemnepaTtypbl
repMeTUYHbIN

- Tvin ncnonHeHus: kabens,

- pabouunn grnanasoH, °C: oT -55 go +125,

- JaHHble B BMae umdpoBoro curHana ¢ 12-6utHeim
paspeLLeHnem: Hanu4mne

wT.

6.26

HaTunk-Tepmmctop

Pabouas TemnepaTtypa, °C: o1 -55 go +125

wT.

6.27

Jatunk yrapHoro rasa

- Tun: mogyne,

- BCTPOEHHbLIN HarpeBaTerbHbIN 3NEeMEHT: Hanu4me,

- aHaroroBbI CUrHam Ha BbIXxo4e, NPOoNopPLMOHabHbIN
COLEpXaHMWIo yrapHoro rasa: Hanuiuve

wT.

6.28

doTopesncTop

- ConpoTuBneHne peancropa npyM MakCMmanbsHOM
ocBeLleHHoCcTU: He bornee 15 KOwm,

- CONPOTMBIIEHNE pPe3nCcTopa B TEMHOTE: He bonee 1
MOwm

wT.
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OETCKUX T...
6.29 |[parBep waroBoro YnpasneHue warosbiM ABUratenemM, MMeroLmm LT.
asuraTens HanpsbkeHne He 6onee 25 B 1 MakcMMarnbHbIN TOK He
Honee 600 MA
6.30 | Mukpocepsonpusoa [unana3soH BpalleHus: He meHee 360 rpagycoB, KPYTALLMMA | LUT.
MOMeHT 1,3 Kr*cm
6.31 | Mogynb Bluetooth - Tun: HC-05, wT.
- Moaynb, paboTatowmn ot 3 unun 5 B B pexxumax
BeAyLLero unv Be4oMOro yCTpomcTBa,
- paguyc gercteus ao 10 metpos
6.32 | Mogynb Wi-Fi ESP8266 |Moaynb ons npuema v nepefayv AaHHbIX B wr.
BecnpoBogHon ceTn
6.33 | Mogynb - IK-nepepatuuk | - Mogynbe ans ynpaeneHus 6biToBbIMKU Npubopamm WT.
coBMecTHO ¢ UK-nynbTom,
- ANVHA BOJHbI: He MeHee 940 HM
6.34 | Moaynb-pene - YnpaBneHune nNMTaHnem arekTponpmnbopos: Hanu4me, wT.
- MaKkcumarbHbIA TOK KOMMYyTauun: He MeHee 16 A,
- MaKCMMaribHO KOMMYTMPYEMOE NepeMeHHOoe
HanpshkeHue: He meHee 250 B
6.35 | Moaynb - cunoBow Krtod | - YnpaBneHue Harpy3kor NOCTOSHHOro Toka LT
(anekTpoaBuraTensamm, NOrpy>HOM NOMMoN n T.4.),
- YnpaBneHue Harpyskon ¢ nomoubto LUMM: Hannuune
6.36 |Habop ans GwicTporo - OgHonnaTHbIA KOMMNLIOTEP: Hanu4ue, LT
NPOTOTUMUPOBAHNUS - KapTa namsaTu ¢ NnpegycraHoBneHHon OC: Hanu4ue, -
3NEKTPOHHbIX YCTPOWUCTB | BNOK NUTaHWs: Hanmyne,
Ha OCHOBE OOHOMMATHOrO | - KOMMIEKT kabenewn Ans NOAKIIYEHNUS: HanNn4yne
KOoMMbloTepa
6.37 | Habop ans 6bictporo - MukpokoHTponnepHas nnatgpopma Arduino: Hanuuue, wT.
NPOTOTUMUPOBAHNS - KOMNIEKT paguogeTanen u NpoBOAOB: Hanu4me,
3MNEKTPOHHbIX YCTPOWCTB |- MaKeTHasi nnarta: Hanmune
Ha OCHoBE
MUKPOKOHTPOMNEPHON
nnaTgopmbl
6.38 |lMnata pacwupeHna - Mopaepxka asyx nonoc 900 n 1800 MI'y;: Hanuyue, WT.
GPRS - SMA-pa3beM AN BHELWHEN aHTEHHbI: Hanu4ime
6.39 |lMnata pacwupeHna ans | - KonndectBo HE3aBUCUMMbIX KaHamOB: HE MEHee 2, wT.
MOTOpPOB - ynpaBrneHne MoTopamu ¢ HanpsbkeHnem ao 24 B:
Hanmune,
- ynpaBneHMe MoTopamMm ¢ TOKOM A0 2 A: Hanuume
6.40 |[lnaTa pacwupeHusa ansa |- Konnyectso ynpaBnsieMblX CEPBONPUBOAOB: HE MEHee wT.
cepBonpmnBoaOB 18 wr.,
- MaKCMMaribHbIA MOCTOSIHHBIN TOK HA CEPBONPUBOAbI: HE
oonee 10 A
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OETCKUX T...
6.41 |lNoBsblwalowmmn - Tun: mogyne, LT.
cTtabunusartop - (byHKUMA yBENUYEHUS HANPSDKEHUS Y NOBbLILLEHUSA
HanpshkeHus YPOBHSI €ro CTabunbHOCTU: Hanu4ume,
- KOHTPOJTb HaMPSPKEHUS TPMMMEPOM: Hanuyne
6.42 | MoHwxkarowmn DC-DC - MakcmanbHoe BxogHoe HanpsibkeHue: He 6onee 25 B, WwT.
npeobpasoBarerb - MMHUMAarbHOE BbIXOOHOE HanpshkeHue: He meHee 3,3 B,
- MaKcuUMarbHbIA BbIXOOHOM TOK: He bonee 5 A
6.43 | TekctoBbIN 3kpaH 16 x 2 |- Tun 3KpaHa: XMAKOKPUCTaNIMYecKkmn, L.
- MHOWKaLMA: HEe MeHee 2 CTpok no 16 cumBonoB.,
- NOACBETKA: Hanu4me
6.44 | TekcToBbIN 3KpaH 8 X 2 - Tvin aKpaHa: XXMAKOKPUCTASNINYECKUI, wT.
- UHOMKALMSA: HE MeHee 2 CTPOK No 8 CUMBOJIOB,
- NOACBETKA: Hanu4me
6.45 |LlBeTHON rpadhuyeckun - PaspelueHune akpaHa: He meHee 160 x 128, wT.
TFT-akpaH 160 x 128 - 06bmeH gaHHbiMu no UART: Hannuue
6.46 |LlBeTHOM rpadbuyeckuin - PaspelieHune akpaHa: He meHee 480 x 320, .
TFT-akpaH 480 x 320 - CEHCOPHbI 3KpaH: Hanm4ue,
CEHCOPHbLIN - 06bmeH gaHHbiMu no UART: Hanu4uune
6.47 | MoTOop Cc pegykTopom [MNepepatoyHoe oTHowWweHMe: He meHee 1:120 LT,
7 Komnnekt mebenu - MnacTtnkoBble KoHTeNHepbl Ha 10, 20, 30 n, KoMnn
- KOHTeNHep onsa mycopa 240 n, eKT
- Npo3payvHble KOHTENHEPbI ANs XpaHeHMs Npnbopos,
- BELlanku ans xanaTos,
- CTennax Ans prok3akos,
- KOHTEMHEpPLI ANSA Kpenexa,
- KOHTEMHEPbI AN XpaHeHus NpMbopoB U MaTepuarnos,
- yuebHas mebenb: cTonbl, CTynbs (kpecna), nydebl,
- mebenb ansa negarora: cTton, CTyn (kpecno),
- CUCTEeMbl XpaHeHUs: TyMObI, WKadbl, cTennaxmv (no
BbIOGOPY)
8 NHoe
8.1 KomnnekT kabenew un - Kabenu, nepexogHuku Ans nogknoyeHms n KOMMNJ1
nepexogHUKOB KOoMMyTaumm obopyaoBaHus; exT
- CETEBOW YANVHUTENb AN NoAKMNYeHns obopyaoBaHms
K CeTu anekTponuTanuns un ap. (no Bbibopy)
8.2 Y4yebHas u Onsa peanusauun obpasoBaTenbHbIX NPOrpamm KommMn
MeToanyeckas
nuTepartypa
Pasgen 9. HaHokBaHTYM
N n/n HanmeHoBaHue MpnmepHbIe TEXHNYECKME XapaKTePUCTUKN Ea.
n3Mm.

Y4yebHoe 1 nabopatopHoe obopyaoBaHue
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[okyMeHT npepoctasneH KoHcynbraHTlntoc

[aTta coxpaHeHus: 26.02.2020

1.1

MeTannorpaduyeckni
MUKPOCKON
nccneaoBaTenbCKoro
knacca

- HasHauyeHune: aHann3 MUKPOCTPYKTYP HENPO3PAYHbIX
00BLEKTOB, MeTannmMyecknx getanemn, potowabnoHos,
onpeneneHne BeENUYUHbLI U PacroioXXeHUs 3epeH
MeTanna, KOHTPOMb COCTOSHUS CTPYKTYpbI
NMOBEPXHOCTHOIO Cr0si UCCNeayemMoro o6bLeKTa,
BbISiIBNEHNE MUKPOLAEEKTOB, BbisiBNEHNE AedeKkToB
KpUCTanIn4yeckoro CTpoeHus,

- METOAbI NCCneaoBaHUI: OTPaXXEHHbI CBET, CBETIOE
none, TeMHoe none, nonspusaunsd, OMK-koHTpacT

wT.

1.2

OnTnyecknin MMKpOCKon

- MeToabl uccnegoBaHus: B MPOXOASLLEM U OTPAKEHHOM
CcBeTe B CBETMOM norne, nonspusaums,

- AnanasoH yeenu4yeHui, kpat: ot 40 go 400,

- perynmpoBka Mex3paykoBOro pacCTosiHUA: Hanu4ne

wT.

1.3

Mpsimon onTnyecknn
MUKPOCKOTr

- MeTogbl uccnepoBaHmin: pnyopecueHumns,
OWK-koHTpacT, a30BbI KOHTPACT (MO3UTUBHLIN U
HeraTuBHbIN), TEMHOE None, nonsapusauus, paborta B
OTpa)KeHHOM U MPOXOAsLlem CBeTe,

- onTnyeckas anuHa Tybyca He meHee 200 Mm

- ONTMYecKas ronosKa: TPUHOKYNSApHas,

- MEeX3paykoBoe pacCTosiHue, perynmpyemMmoe B
AvanasoHe 50 - 76 MM

wT.

1.4

MHBepTMpPOBaHHbIN
ONTMYECKUI MUKPOCKOM

- MeTogbl uccrnenoBaHwmin: ceeTrnoe norse, asoBbli
KOHTpacT, doriyopecueHunst (MIOMUHECLeHLMS),

- BU3yaribHasa Hacagka, Tvn: TPUHOKYNSp,

- perynupoBka Mex3pavkoBOro pacCTosHMS: Hanu4yume,
- PEXMM NepeKnYeHns CBETOBOro NoToka: Hanu4dune,
- TMN peBonbBepa 06 bEKTUBOB: 5-NO3NLINOHHbIN

wT.

1.5

doTtoannapat

- CDOToannapaT Aanga nogkn4yeHna K onTu4ecknm
MUKpOCKonam,

- cucTemMa nepexoaHUKOB Ans BUOEONOPTOB MUKPOCKOMOB
1 ONs NOAKMYEHUS K CUCTEME yNpaBrneHus ¢
KOMMblOTEPA: Hanuuue,

- Yncno ahheKTUBHBIX NMUKCENOB: HE MeHee 18 MIH

wT.

1.6

AHanuTn4yeckne Becol

- MakcvmanbHbI Npeaen B3seLLnBaHus: He meHee 100
p.,

- TOYHOCTb: He meHee 0,01 rp.,

- KannbpoBka: Hann4ne

T,

1.7

I'Ipeu,|/|3v|0HHb|e BeCbl

OuckpeTtHocTtb: 0,001 rp.

T,

1.8

CnektpodoTomeTp

- NMpegHasHayeH onga onpegeneHnst oNTUYeckomn
NNOTHOCTU, KOSOPULMEHTOB NPOMYCKaHNS 1
KOHLIEHTpauuun pa3HoobpasHbIX pacTBOPOB,

- CNeKTparnbHbIi AnanasoH, HM: He meHee 190 - 1100

wT.

1.9

CnektpomeTp

CneKkTpoMeTp BbICOKOrO paspeLleHust, NpeaHasHa4YeHHbIn
ON1S 3yveHns BUAMMOW YacTu cnekTpa, HM: oT 360 oo
940

wT.

McToYyHuMK cBeTa

- BxogHoe HanpsikeHue: 12 B,

- OJTHbI BOJTH CBETOANO0B: 3€NeHbIN - He MeHee 525
HM, KpacHbI - He MeHee 630 HM, CMHUI - He MeHee 470
HM

wT.
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Oucnepratop
YHMBEpPCarnbHbIN

FomoreHn3aTop ¢ repMeTUYHbIMU NPoGUpKamu,
BO3MOXHOCTb NepeMeLlnBaTh NECTUKOM,
POTOP-CTAaTOPOM U CTEKINSHHLIMW UIN MeTarin4eckmm
LIapuKaMmm

T,

Ouctnnnatop
nabopaTtopHbIi

Mpon3BoanTENBHOCTL: HE MeHee 4 /4, UCNOJTHEHNE:
HaCTOJIbHbIN

T,

YnbTpasBykoBasi MoOWKa

HasHaueHue: ans o4nctkn obpasuos, a Takke
HebonbLUMX TabopaTopHLIX NPEAMETOB, YNbTpa3ByKkoBas
npobonoarotoeka 06pasLoB

wT.

LleHTpudyra

MwuHn-ueHTpudyTa Ana 3agay MukpoduneTpauumn n
pasgeneHuns B pabovem gmanasoHe (4o 6000 06./MuH)

wT.

MarHuTHasa meluanka ¢
NoJOrpeBoMm

- HasHaueHue: paboTta ¢ XmMaKocTsiMu, npoLueccamm
pacTBOPEHUS, MPUIFOTOBNEHNE OAHOPOAHBLIX CYCMEH3NN U
3MYIbCUN,

- 06bem npobbl (max): He MeHee 5 n,

- MakcumarnbHasg TemnepaTypa Harpesa: He meHee 500
°C

wT.

HarpeBaTtenbHas nnutka

- MNnuTka HarpeBaTenbHas nabopaTopHas ¢ UHAMKaunen
TemnepaTypbl U perynupoBkamMmm, MHCTPYMEHT
nNpobonoaroToBKM,

- AnanasoH HarpeBaHua TemnepaTtyp, °C: 50 - 500,

- MakcumanbHbI 00beM, 1n: He MeHee 10

wT.

BopasHas 6aHs

- HasHaudeHue: ans pelueHns 3agay TepMocTaTMpoBaHus,
He TpebyoLLMX BbICOKOWM TOYHOCTU NogaepaHus
TemnepaTtypbl U O4HOPOAHOCTU TEMMEPATYPHOro Nnons B
paboyem obbeme,

- AnanasoH perynvpoBaHusi Temnepartypsl, °C: oT +5 go
+200,

- 00beM BaHHbI, I: He MeHee 8

wT.

CywmnbHbIA WKad

- JTabopaTopHbIN CyLuMbHbIN WKad 48 Harpeea,
BbICYLLUMBAHUA 1 TENJTOBOWM 00pabOoTKN pasnnyHbIX
MaTepuanos B BO3AYLUHOW cpeae,

- MakcumarnbHasa Temnepartypa HarpeBa, °C: He MeHee
+350

wT.

MCcTOYHMK nuTanus, Tun 1

- KonnyecTtBO KaHarnoB: He MeHee 3,

- MakcmanbHoe BbIXoAHOe HanpskeHue: He meHee 30
B!

- MakcumanbHbIl BbIXOQHOW TOK: HE MeHee 3 A

wT.

1.20

WCTOYHMK NuTaHus, Tmn 2

- KonnyecTtBO KaHarnoB: He MeHee 2,

- MakcumanbHoe BbIXO4HOE HanpsbkeHne: He meHee 20
B!

- MakcumanbHbIl BbIXOQHOW TOK: HE MeHee 5 A

wT.

1.21

PedpakTtomeTtp

- HasnauveHune: onsa onpegeneHuns nokasartenen
npenomMmineHna HearpeCCcmMBHbIX NPO3payHbIX )KI/I,EI,KOCTeI7I n
pacTBOpOB,

- paboyas anvHa BosHblI He MeHee 580 HM

- AnanasoH u3MepeHusi nokasartens npenomnexus (nD)

wT.
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OETCKUX T...
or1,2p001,7
1.22 | Cocya Obtoapa - HasnauyeHune: ons anuTenbHOro XxpaHeHus, WT.
TPaHCMOPTUPOBAHUS N NCMNOSb30BaHNST HEOOIbLLMX
KONMMYECTB XMAKOro asoTa,
- BMECTUMOCTb: HE MeHee 16 nuTpoB
1.23 | MydenbHasa neyb - HasHaueHue: onst nogrotoBku Npod B XMMNYECKOM WT.
aHanuae, NpoBeaeHNs Harpeea, 3akankm n ooxura
MaTepuanoB B BO3AYLIHOM Cpeae npu Temnepartypax oo
+1000 °C,
- 00bem paboyelt kKamepbl, He MeHee 1: 5
1.24 | YctaHoBKa ans - HasHa4yeHune: HaHeceHWe NOKPLITUIN Ha CTeKMe, WT.
LEeHTpUYXHOro MeTanne, NonynpoBOAHNKAX U APYrMX TBEPAbIX
dopmMmpoBaHUS MaTepuanax MeTo4oM LieHTpudyrmpoBaHms,
NOKPbITUI - CKOpOoCTb BpalleHust He meHee 100 - 8000 06./MuH
1.25 | Tpybuartasi nevb - MakcmanbHasa Temnepartypa Harpeea, °C: He MeHee L.
+1000 °C,
- pa3Mep BHYTPEHHEro AnameTpa peakTtopa, He MeHee 3
CM,
- ANWMHa 30HbI HarpeBa: He MeHee 20 cm
2 BbICOKOTOUYHOE 1 TeXHonormdeckoe obopyaoBaHue
2.1 CkaHuUpyoLWUin 30HO0BLIN | - PexrMbl paboTbl: pe3oHaHCHas NONyKOHTaKTHas wT.
MMKPOCKON C cunoBasi MMKPOCKOMMS!, B TOM Ymncre ¢ hasoBbiM
N3MepuTENbHOMN KOHTpacTOM, 30HAOBas nutorpadus, ckaHmpytowas
rofloBkON, paboTtaroLLen ¢ | TYHHeNbHas MUKPOCKONUS NPy NOCTOSIHHOM TOKE U
30HO0BLIMU AaTYMKaMm NOCTOSIHHOW BbICOTE,
- nnowaab ckaHMpoBaHust He MeHee 20 MKkM X 20 MKMm,
- N3MepuTerbHas rofioBka, aganTMpoBaHHas k paboTe ¢
30HA0BbIMW JaTYMKaMu: Hanu4me,
- MeTOo CKaHMpPOBaHUSA - 0bpa3L oM
2.2 OnTuyeckmii Mmukpockon ¢ | - Mogynb CkaHupytoLero 30HAOBOIO MUKpOCKona ¢ .
C3M-006bekTnBOM Ha N3MepUTENbLHOW roNnoBKoK, paboTatoLlen ¢
peBOSIbBEPHOM BONbgpamMoBbIM 30HAOM U KpEMHMEBLIM 30HAOM
yCTponcTBe (kaHTUNEBEPOM)
- UMppoBON ONTUYECKNIA MUKPOCKON: Hanu4ve,
- peBOMbLBEPHOE YCTPOMUCTBO HE MEHee, YeM Ha 5
00BbEKTUBOB,
- KONUYeCcTBO 0OBHLEKTUBOB: HE MeHee 5 WT.
2.3 PeHTreHodnyopecueHTH | MakcumanbHoe Bpems aHanm3a He 6onee 5 ¢ wT.
bIl aHanM3aTop
24 YcTaHoBKa HasHauyeHune: obecneyeHne HanbINeHns MeTanInyeckmx wT.
MarHeTpOHHOIo cnoeB (Au, Ag, Pa, Pt)
HanbINeHus Crnoes
25 ABTOMaTM3MpOBaHHas - HasHayeHune: MoTopu3oBaHHas aBToMaTM3MpoBaHHas wT.
yCTaHOBKA U3roTOBIIEHNST | yCTAHOBKA M3roTOBIIEHWNSI HAHO30HAOB, BbITATMBAHNE
HaHO30HAOB C NPOBOJIOKN MO BPEMS TPABMEHMS C MOMOLLIbHO LIAroBoro
3MEKTPOHHbIM asuraTens,
nporpamMmmaTopom - MMHUMarbHbIN LWar BepTUKaNbHOro nepemMeLleHnst
TEXHOJOrMYECKNX 3aroToBKkuW He bonee 2,5 MKM,
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OETCKUX T...
pPeXnumMoB - MaTepwman HaHO30HAO0B - BONbdpamMoBas NPOBOSIOKa
2.6 HacTonbHbIN - CKaHMPYIOLLMI 3MEKTPOHHBIN MUKPOCKON CO wT.
3NEKTPOHHbIV MUKPOCKON, | BCTPOEHHBIM MOAYIEM CKaHUPYHOLLEro 30HO40BOMO
COBMELLEHHBIV CO MuKpockona, 3D-Busyanusauus n nccriefoBaHne MmKpo-
CKaHUPYHOLLUM 30HOOBBIM | U HAHOCTPYKTYP Ha PasrmMyHbiX MOBEPXHOCTSX,
Mukpockonom (C3M) BU3yanunsauus MUKpPO- U HAHOTPELLMH, rpaHuLL 3epeH n
SIMOK TpaBreHus,
- MakcumarnbHoe yBenunyeHune He meHee 90 000 kpaTt
2.7 ABTOMaTMYECKUN - ABTOMaTMYEeCKUIN TUTPATOP AN U3MEPEHUS TUTPYEMON LT,
TUTpPaTOp AN N3MEPEHUS | KNCITOTHOCTU 1 pH,
pH - AmanasoH namepenus, pH: ot 0,00 go He meHee 14,00
2.8 Y4ebHo-meToanyeckni - Y4ebHbIvi Habop anst paboTbl C BLICOKMMMU L.
Habop C MMKPOCKOMOM M | cTaTU4eckumm gasneHnamm o 2 na,
Kamepow BbICOKOro - Ha3HayeHue: n3yyeHne pu3n4eckmx CBOMCTB BELLECTBaA
[JaBlieHus HaxogsLerocsa nog gasneHnem cebiwe 10000 atmocdep
29 PamaHoBckui [MopTaTuBHbBIN paMaHOBCKWUIA CNEKTPOMETP ANs aHanusa L.
CrnekTpomeTp OpraHN4yecknx COeaNHEHUIN, ONTUYECKUX MHOMKATOPHbIX
cucTem
3 KomnbloTepHoe obopynoBaHme
3.1 HoyTtbyk - Mpoueccop: He meHee 4 aaep, wT.
- NpPOM3BOAUTENBHOCTL NpoLieccopa (no Tecty PassMark
- CPU Benchmark http://www.cpubenchmark.net/): He
meHee 7500 eanHuy,
- TakTOBasi YyacToTa: He MmeHee 1,6 T,
- onepaTtuBHas namsaTb: He MeHee 8 6,
- 06bem HakonuTenst SSD: He meHee 256 6
- MpefyCTaHOBIEHHAsA onepaLyMoHHas cuctema ¢
rpachnyeckum nosb3oBaTENbCKUM UHTEPdENCOM,
obecneunBatoas paboTy pacnpoCTpaHEHHbIX
obpasoBaTenbHbIX 1 OBLLECUCTEMHBIX MPUIOXKEHWIA:
TpebyeTcsa
3.2 Tenexka anga 3apsgku n | - Konnyectso HoyTOykoB: He meHee 30 WrT., WT.
XpaHeHnsi HoyTOyKoB - KONTIMYECTBO NOBOPOTHbLIX KOJEC: HE MeHee 2 LWT.,
- oTAEeNn Ansa pasmeLleHns 6roKoB NUTaHUS HOYTOYKOB:
Hanuuue,
- oTAen ons obecneveHnsi NOAKMIOYEHUS BrOKOB NUTaHUS
HOYTOYKOB K CETW 3MNEKTPONUTaHUA: Hanu4ne
3.3 M®Y (konup, NnpuHTEp, - Tun yctponctea: MoY, L.
CKaHep) - UBETHOCTb: LiIBETHON,
- bopmart bymarun: A4
3.4 OdmcHoe nporpammHoe | MporpaMmmHoe obecneyeHne ansg npocmoTpa u nuueH
obecneyeHne penakTMpOBaHNS TEKCTOBBIX AOKYMEHTOB, 3NIEKTPOHHbIX 3us
Tabnuy 1 npeseHTaummn pacnpocTpaHeHHbIX hopMaToB
4 Mpe3eHTaunoHHOe 06opyaoBaHNe
4.1 MoHo6no4Hoe - HTepakTuBHbI MOHOBMNOYHLIV Ancnnen, WwT.
WHTEpPaKTUBHOE - QnaroHarnb 3KpaHa: He MeHee 65 Ao1MMOoB,
YCTPOWCTBO - KONIMYECTBO OQHOBPEMEHHO pPacno3HaBaeMbIX KacaHWi

HafeXXHaa npaBoBas noaAepXXkKa

www.consultant.ru

Crpanuua 91 us3 142


http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru

PacrnopsbkeHue MuHnpocBelleHns Poccumn ot 17.12.2019 N P-139
"O6 yTBEpPXXAEHUN METOANYECKUX PEKOMEHAALIMI MO CO3AaHNI0

[okyMeHT npepoctasneH KoHcynbraHTlntoc

[aTta coxpaHeHus: 26.02.2020

OETCKUX T...
CEHCOpPHbLIM 3KpaHOM: He MeHee 20 kacaHun,
- KONIMYECTBO NoaaepxmBaeMbix 6e3baTaperHbix
CTUITYCOB OHOBPEMEHHO: HE MeHee 2 LWT.,
- UHTErPMPOBAHHBIN JAaTYNK OCBELLEHHOCTU ANS
aBTOMAaTUYECKOW KOPPEKLMUN SPKOCTU NOACBETKM:
TpebyeTcs,
- UHTErpmMpoBaHHble (OYHKLMM BbiBOAA M306paxkeHui ¢
3KpaHOB MOBUIBbHbBIX YCTPOWCTB (Ha nnaTtdopme
pacnpocTpaHeHHbIx OC), a Takke C BO3MOXHOCTbIO
WHTEPaKTUBHOIO B3aMMOLENCTBUSA (YNpaBnieHust) ¢
YCTPONCTBOM-UCTOYHUKOM: TpebyeTcs

4.2 HanonbHast MobunbHas |- COBMECTUMOCTb C MOHOBOYHBIM MHTEPAKTUBHbLIM LT
cTonKa ans ycTponcTeom n. 4.1,

WHTEPaKTUBHbIX JOCOK - MaKCMMarbHbI BEC, BbIAEPXKMBAEMBIN KpEMMEHNEM: HE
Unv yHuBepcarnbHoe meHee 60 Kkr
HaCTeHHOe KpensneHne

4.3 dnunyapt Paamep pabouyelt obnactu: He meHee 700 x 1000 Mm wT.

5 HononHutensHoe obopyaosaHve

5.1 OnNEKTPOHHbIN [OunanasoH uamepenunsa temnepaTtypsl, °C: ot -50 go +150 wT.
TepMomeTp

5.2 Ph-meTp kapmaHHbIn Ownana3soH uamepenus, pH: ot 0,00 go 14,00 LT,

5.3 KoHagykTtomeTp - HasHaueHue: onpegeneHne npoBogMMOCTH, a Takke L.
KapMaHHbIM coaepaHus conen B Boae u koadduumneHta oden

KECTKOCTH,
- AnanasoH, mkCm/cm: ot 0 go 99,9

5.4 KoHagykTtomeTp-conemep |- HasHayeHwe: onpegeneHne npoBoANMOCTH, a TakkKe L.
KapMaHHbIM coaepaHus conen B Boae u koadduumneHta oden

KECTKOCTH,
- AnanasoH nposognmocTtn, MCwm /cm: ot 0 go 19,99
5.5 ABTOMaTU4eckas - TouyHoe po3upoBaHue, Komnn
MUKponuneTka - aBTOMaTn4yeCckne MMKPOMUNETKN NepeMeHHOro obbema exT
nepemeHHoro obbema 0,5-10 mkn, 10 - 100 mkn, 100 - 1000 mkr.
5.6 ABTOMaTMYeCKas ABTOMaTMYECKME MUKPOMMNETKN MOCTOAHHOTO 06bEMa, KoMnn
MUKponuneTka Mkn: 5, 10, 100, 1000 mkn eKkT
NMOCTOSIHHOrO obbema
5.7 BuckosumeTpsbl - HasHauyeHuve: ons onpegeneHns KNHemMaTU4eCckon KommMn
BSI3KOCTM NPO3PaYHbIX XXMUOKOCTEMN, exT
- d kanunnspa, mm: 0,34, 0,56

5.8 Habop apeomeTpoB - HasHauyeHuve: ons namepeHns nnoTHoCTH, LT,
- AnanasoH u3mepeHns nnoTHoCTK, Kr/m3, He meHee 750
go 1800,
- KONIMYECTBO B Habope, WT.: He MeHee 19

5.9 TepmomeTp cnnpToBOK - HasHayeHue: ans namepeHus temnepaTypbl B LT,
nabopartopuu,
- TUN: HACTEHHbIN
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5.10

BapomeTp

- HasHayeHune: ans namepeHus atMocepHOro AaBneHus

B naboparopuu,

- AmManasoH namepsiemoro gasnenus, Ma: ot 80 000 oo
106 000

- AManasoH U3MepsemMoro AaBneHus, Mm pT. cT.: oT 600
no 800

wT.

5.11

McuxpomeTp rMrpoMeTp,
T™n 1

- HasHaueHue: gns onpeaeneHns ypoBHS BraXHOCTU
BO3Jyxa B MOMELLEHUN,

- AManasoH N3MepeHnNs TemMmnepaTypbl CyXoro
TepmomeTpa: ot 0 °C go +25 °C

T,

5.12

McuxpomeTp rMrpoMeTp,
™n 2

- HasHaueHwue: ansa onpeaeneHns ypoBHsi BNaxHOCTH
BO3lyxa B MOMELLEHMUN,

- ANanasoH N3MepeHns TemnepaTtypbl CyXoro
TepmomeTtpa: ot +15 °C go +40 °C

T,

5.13

TepmorurpomeTp
3NEKTPOHHbLIN

- HasHaueHue: ons onpegenenuns TemnepaTtyphbl 1
BMa)XHOCTU BO3yXa,
- TUN: UM POBON

T,

5.14

Nameputens gasneHus un
pacxofa (Tpybka IMuTo)

- HasnaueHue: ons n3MepeHuna gaBrieHud,
- pacyeT 6apOMeTpI/I‘-IeCKOFO OaBlneHuna Bosayxa:
Hann4ymne

T,

5.15

MaHomeTp

- HasHauyeHune: ons namepeHnsa gaBneHuns XXngkocTenm un
rasos,
- AnanasoH uamepeHun, munnmodap: 0 - 7000

wT.

5.16

LUTtaHreHumnpKkyns

- Matepuwan: metann;
- KOpnyc gucnnes: nrnacTuk;
- rnybuHomep: Hanuuue

wT.

5.17

MynbTmeTp

- Ons n3mepeHnda Ccunbl nepemMeHHOro n NoCToAHHOro
TOKa, n3MepeHna NnoCToAHHOIo n nepemMeHHoro
HanpaXeHuna, conpoTmneBieHnsa, eMKOCTH,

- QMcnnen: Hanmuue,

- ﬂpOTI/IBoyD,aprIIZ KopnycC: Hanun4une

wT.

O6wenabopaTopHble NPUHAOSIEXXHOCTU

6.1

Komnnekt nabopatopHomn
nocyapl

- baHka gns peaktmneoB 13 nnactuka 100, 250, 500 mn,
- BoKC-LUTaTUB NNACTMKOBbLIA Manbli U 6ONbLLION,

- HakoHeYHMKK ana mukponuneTkn 10 - 200, 100 - 1000
MK,

- ByTbinb/cknsiHka ansa peaktueos 100, 500, 1000 mn,

- BManbl ansi obpasuos 3,85-5,5,5-7,9,5-12,12,5-
15 mn,

- BOpoHka bBroxHepa 60 n 80 mm,

- BOpPOHKa cTeknsHHasa 80, 110, 150 mm,

- BOPOHKa cpeHast nonunponuneHoBad 50 - 75 mm,

- BbinaputenbHas vawka 25 - 40, 50 - 70, 100 - 125 mn,
- epLUKK AN MbITbs KOMO,

- epLUKK AN MbITbsS NPOBUPOK,

- KAHUCTPbI A4 [J,VICTI/IJ'IJ'IVIpOBaHHOIZ BOAbIl C KpblLIJKOVI 5n

(monunponunen),
- KanenbHuUbl A4ns nHamkaTtopos (Lyctepa) 50 mn,
- konba koHu4veckas 6e3 wnudga 100, 250, 500 mn,

KomMnn
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- konba kpyrnogoHHas 6e3 wnudga 250 n 500 mn,
- Npobkm K konbam, wnundbl: 10/19, 14/23, 26/29,

- Yawka kpuctannuaaumoHHas 300 n 1000 mn,

- MeH3ypka 250 1 500 mn,

- MepHble unnuugpel 10, 25 n 50 mn,

- MEPHbI KyBLUVH C AgenexHuamu 1 i,

- Habop NOKPOBHbBIX CTEKOM,

- Habop NpegMeTHLIX CTEKO,

- npombiBarnka 250 mn,

- punbTp WoTTa,

- ogHopasoBble nuneTkn MNMacTtepa 3 mn,

- nMneTKa cTeknsiHHasa nameputensHas 10 - 25 mn,
- Npobupka cTekngHHasa xumuyeckas 14, 16 n 21 mm,
- NpobkmM Kk npobupkam Ha 14, 16 1 21 mm,

- Npobupka nonuNponuneHoBas LeHTPUMYXHas ¢
Kpblwkon 15 1 50 mn,

- NpoburpKa MUKPOLIEHTPUMYKHAs C Kpbiwkor 1,5 mn,
- cknsHka ceeTnoe ctekno 1000, 2500 mn,

- CNUPTOBKA,

- XMMMYecknii ctakaH sbicokmin 50, 150, 250, 500, 1000
mn,

- XUMUYECKUIN cTakaH HM3kmin 1000 mn,

- CTEKNSAHHbIE NanoyKu,

- cTynka chapdopoas ¢ nectom 60, 80 n 100 mm,
- CTynKa ¢ nectom aratoBasi 60 Mm,

- Turensb Bbicokmn 30/50, 90/125 mn,

- Turenes anyHaosblin 30/50 mn,

- TUrenb HUKenesbIn 4/4,5 mn,

- Turenb HU3km 8/15, 30/50, 100/125 mn,

- yawka lNeTtpu ctekno 60, 100 x 20 mm,

- yawka MNeTpu nnactuk 60 u 90 MM,

- aKcukaTop ¢ kpaHom 100/125 n 240/300,

- aKcukaTop 6e3 kpaHa 180/250 mn,

- MMACTUKOBbIE CTakaHbl (pa3Hble pa3mepsbl),

- NOXKa-LnaTenb,

- cnpuHUoBKa-rpywa 25/30 mn,

- HOE

6.2

Komnnekr
obwenabopaTopHbIX
npuHaanexHocTemn

- KoHCTpyKTOp MONEKynsipHbIX MOAENenN,

- Habop Ans 6bICTPOro NPOTOTUNNPOBAHUSA ANEKTPOHHbBIX
YCTPONCTB HA OCHOBE MWKPOKOHTPOSNEPHON
nnatgopmMbl,

- KOHCTPYKTOP MarHUTHbIX LLIAPWUKOB,

- CNeKTpocKon (KapToH, AndpakLMOHHas peLueTka),

- Habop Tpybok ans ndyveHus adpdekTa JleHua,

- Habop HEOOUMOBLIX MarHUTOB,

- Habop rpysos,

- pagnomeTp MeXaHU4eCKuHn,

- Habop Ans anekTponuaa,

- MHOMKaTopHasa bymara yHuBepcanbHas Habop (100
Morfocok),

- unbTpoBansHasa bymara BecoBas,

- bunbTpoBanbHasa bymara,

- KpacHas neHrta, 6enas neHTa, CMHAS NeHTa,

- kpyru (paguyc 11 cm),

- yrna npenapoBarbHasi MeTannmyeckas,

- cKanbnesnb CO CMEHHBbIMW NE3BUSIMU B KOMMIIEKTE,

- pepxartenb ans npobupok anametpom 10 - 25 mm 13

KomMnn
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HepX. cTanm,
- wmnubl Anga Turnen, anvHa ot 200 go 400 mm,

- WTaTUBLI TabopaTopHbIe,

- lUTATUB ANS NUNETOK,

- YHMBepCarnbHbIi LWUTAaTUB ANA aBTOMaTU4ECKMX
MUWKPOMUMNETOK,

- WTaTmBbl 4ns Npobupok,

- TepMoc u3 HepxasetoLen ctanu 500 Mn BakyyMHbIN,
- nonoTeHLa bymMaxHble,

- MbIFO Xnakoe,

- AUCneHcep A5is Mbifia HarMBHOM,

- aucneHcep ans 6ymMaxHbiX NONOTEHeL,

- nepyaTku HUTpunosble pasmep S, M, L,

- 3alUUTHbIE OYKM,

- xanaT nabopaTopHbIN,

- UIHoEe

6.3

Komnnekt
cneunanmampoBaHHbIX
OCBeTUTENEN

- OcBeTuTen,

- Habop nasepHbIX yka3ok (He meHee Tpex B Habope),

- boHapb ynbTpaduroneToBbIn,

- CBETOUIbTP NOMSPU3aLMOHHON,

- cBeToounbTp VK, YO,

- CBETOUNbTP rPagneHTHbIN,

- cBeTOAMOAbI,

- avoasl,

- akkymynatopbl Tun 18650,

- 3apsiAHOe YCTPOWCTBO ANs akkymynsatopos Tuna 18650,
- akkymynaTopbl TN AAA,

- 3apsAHOe YCTPOWCTBO A8 akkymynsaTopos Tuna AAA

Komnn
eKT

PacxogHble maTtepuanbl n

peaKkTunBbl

7.1

KomnnekT pacxogHbIx
maTepuarnos ans
obopynoBaHus

- Habop kpemHueBbix 30HA0B Ans C3M,

- Habop 30HA0BbIX AaTumkoB aAng C3M,

- BOnbdpamoBasi NpoBOokKa,

- Habop noanoXek U3 nerkoHaMarHudMBatoLLerocs
MaTepuana gns C3M,

- MUHUET NPEeLM3NOHHBIA aHTUMarHUTHbLIN,

- MUHUET NPEeLM3NOHHbIA aHTUCTaTUYECKUN,

- CTekna npeaMeTHble,

- MarHUTHbIE NepeMeLLnBaloLLME SNEMEHTHI,

- n3BnekaTenb MarHUTHbIX NepPeMeLLNBatoLLMX
3IEMEHTOB,

- TepMonapa Anst MyNibTUMETPOB BbIHOCHaS,

- HakoHeYHuKkn ans mukponuneTok 10 mkn, 100/200 mkn,
1000 mkn, 0,5 - 250 mkn. 100 - 1000 Mk,

- KIOBETbI ANd XxpomaTtorpaduu,

- BycbepHbin pacteop pH 4,01,

- BycbepHbin pacteop pH 7,01,

- BydepHbI pacTBop Ans xpaHeHus pH-meTpa,

- NpoBUpPKN NNacTUKOBbIE C MeLLankon Ans
aucneprartopa,

- NPOOMpPKN NNACTUKOBbLIE C 3NIEMEHTOM "poTop-cTaTop”
Ans gucneprartopa,

- NPpOOMpPKN NNACTUKOBbIE ANS CTEKMSIHHbIX: LIAPUKOB Ans
aucneprartopa,

- NpOOMpPKKN NNACTUKOBbLIE ANSA CTanbHbIX LIAPUKOB 415
aucneprartopa,

Komnn
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- CTanbHble Wapukn Ana aucnepraTopa,

- CTEKNSHHbIE LLIAapUKn Ang aucnepraropa,

- CTEKIIope3 anmasHbIi,

- CTEKNISIHHbIE NNIAaCTUHbI C NoKpbITMEM ITO,
- CTEeKIsiHHbIE NNacTUHbI ¢ NokpbiTuem FTO,
- NHOE

7.2

Komnnekr pacxoaHbIX
mMaTepuarioB U peaktnBoB

- lucnnen marHUTHOro nons,

- NnacTuHa nuporpacdura,

- pTOpoNnacToBas nnacTuHa,

- hTOpONNACTOBbIN YNNOTHUTENBHLIN MaTepuan,
- HATMHOMOBAdA NPOBOSIOKA, HUTUHONOBAS NPYXXUHA,
- Habop MeTannMYecknx NNacTuH
(Mepb/antoMuHuin/cTans),

- HaxxgayHas Oymara,

- TEpMOYyCaZl04HbIEe TPYOKH,

- NpoBoja C 3axxuMamu Tuna "kpokogun",
- CONHeYHas naHenb,

- anemeHrT [enbTbe,

- BO34YLUHbIA pagnaTtop,

- rpudpenu rpacuTta pasHom TBEPAOCTH,
- Tepmonacrta,

- CUINTMKOHOBAs NeHTa,

- Habop kpuctannuyecknx Ten N1 u N 2,
- KpMCTannuMk1 onanos,

- KpUCTanmnuMkn LIMTPUHOB,

- cnoaa,

- NNacTuHa nonvMmepHas,

- NOSIUMEPHBIN NNACTUK,

- OCyLUUTENb-CUMMKarensb,

- 0Opas3Lbl NONMaTUEHOB pasHbIX BUOOB,
- rmaporenu-wapuku,

- rmgporenu nsMmernbyYeHHble Makpo,

- rmgporenu usMernbyYeHHble MUKPO,

- TEPMOXPOMHbIE FPagyCHUKM,

- TEPMOXPOMHbIE Kpacku,

- UHONKaTOPbI BNAXHOCTH,

- XaMeneoH-MUrMeHT,

- XXEMYY>KHbIA MUTMEHT,

- CBETOOTpPaXatoLLnin MUTMEHT,

- donilyopecLEeHTHbIM MOPOLLOK,

- 3D-MarHUTHbIN NOPOLLIOK,

- anMasHbI/ MOPOLLIOK,

- POTOXPOMHBIV MOPOLLIOK,

- NNH3a POTOXPOMHaS,

- KaHNonb cocHoBas,

- XXenaTuHOBbIE NACTUHbI NULLIEBLIE,

- NMLLEeBbIe KpacuTenu,

- pacTBOp 1i04a anTeYHbIn,

- boTobYyMmara,

- NNeHKa Ans NPUHTEpPOB,

- Kpaxmarsn nuLieson,

- LeonuThl,

- Kamdpopa KpucTannuyeckas,

- CyXoe roptoyee,

- Yronb aKTUBUPOBAHHbIN,

- BEH3VH,

- MHOMA,

Komnn
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- rannuvn,

- aMMuak BOAHbIN,

- aMMOHWI BaHagUEBOKUCIIbIN,

- aMMOHUIN OBYXPOMOBOKUCTIBIN,

- aMMOHUIN OCCHOPHOKUCIILIN,

- aMMOHUS podaHua,

- aMMOHMS xnopua (XNopUCTbIN aMMOHUN),
- aueTart umHka ((CH3COO)2Zn),

- aueToH,

- bopHasi kucrnora,

- reKcaH,

- rugpokapboHat HaTpua NaHCO3 (HaTpui yrnekucnbiv
Kucnbin),

- ABYxXxpomMoBokucrbin kanun (K2Cr207),
- Xenesa okcanar,

- Xene3o CepHOKuCoe 7-BOJHOE,

- )xene3o0 xnopHoe lll, 6-BogHoe,

- Kanuwm Xene3ocuHepoanCTbIN (kenTas KpoBsAHas Conb),
- XXngKoe CTekKrno,

- Nog KpUCTanIM4Yeckum,

- Kanui 6poOMUCTbIN,

- Kanui 6pOMHOBATOKUCIbIN,

- Kanum nogucTbin,

- Kanusi rmgpooKcug,

- Kanus HuTpar,
- Kanus nepmaHraHar,

- KpucTannuyeckun,

- KanbLUmsa HATpPAT,

- KBacLbl antoMOaMMOHUIHbIE,

- KBacLbl antoMoKanuessble,

- KBacLbl )Xene3oamMOHUNHbIE,

- KBacLbl XpoMOKanuessble,

- K0OanbT a30THOKUCHbIN,

- k0BanbT CEPHOKUCNbIN CEMUBOAHbIN,

- kK0GanbT XNOPUCTLIN, 6-BOAHbIN,

- Kanui xenes3oCHepPOaMUCTbIN (KpacHas KpoBsiHas Conb),
- IMMOHHaZA KMcnoTa,

- NINTUIA @30THOKUCNbIN,

- MarHus cynbdart 7-BOAHbIN,

- MeJb CepHokucnaga 5-soaHas,

- Me[b XJiopHada 2-BoHas,

- METUIEHOBbIV CUHUIA (ronybow),

- METUNOBBIN OpaHXeBbIN,

- HaTpPUKN CEPHOBATUCTOKUCTIbIN 5-BOLHbIN,

- HaTpui TeTpabopHokucnein (bypa),

- HaTPW YrIeKkncnoln,

- HaTpPUN POCHOPHOKMCIILIN O4HO3aMELLEHHbIN,
- HaTPUN POCHOPHOKUCTILIN TPEX3aMELLEHHbIN,
- HATPUIN XNOPUCTLIN,

- HaTpua aueTar,

- 3-BOAHbIN,

- HaTpusa rmgpokeung,

- HaTpuWsa HUTpaT,

- HaTpua cynbgar,

- HAKErb XIOPUCTLIN,

- HATpaT cepebpa,

- okcanar HaTpus,
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- oKCMa antoMUHUS,
- OKCKA Xenesa,

- OKCWA MarHus,

- OKCMA MapraHua,

- oKecma meaum,

- OKCMA CBMHLA,

- nepekucb Bogopoaa, 37%,

- pacTBOp Xfopuaa Kanbums,

- canuuumnoBas KucroTa,

- CBMHEL, a30THOKUCIbIN,

- CepHasi KUCnoTa KOHLIEHTPMpPOBaHHas,
- COMnsiHasA KMCroTa KOHLEHTPMpOBaHHas,
- cynbocanuumnoBas KMcnoTa,

- TUMOMOBbIN CUHUIA,

- TUTaH YETLIPEXXIIOPUCTLIN (CYXOM),

- YKCYCHasi KucroTa negsiHas,

- YKCyCHasi kucrota nuweas, oytoinb 0,2 n.
- beHondTaneuH,

- (hbvkcaHan cepHOM KNCMOTHI,

- (bukcaHan consgHom KNCMOoThI,

- (pyKcuH,

- Lepu1i a30THOKMCIbIN,

- UMHK rpaHynMpoBaHHbIN,

- UMHK CEPHOKUCTILIN 7-BOOHbIN,

- UMTpaT aMMOHUsI-Kenesa 3eneHbin,

- dhonbra,

- yNakoBKa,

- LLNPUL, TPEXKOMMOHEHTHBbIN,

- wnpuuesble punbTpbl N 1 1 N 2,

- CTUKepbl pa3HbiX LIBETOB TOHKUE,

- KapaHgaLl/mMapkep no cTekny,

- CKOTY BYXCTOPOHHUIN/OQHOCTOPOHHNIA
- TKaHb X/0,

- NoHOOMeHHas cMmona,

- nonumepHasi komnosnumst PEDOT:PSS,
- nak 6ecuBeTHbIN

8 Komnnekr
npuHaanexHocTen ans
XpaHeHus

- JloTkn nabopatopHsle,

- AILUMKN NS UIHCTPYMEHTOB,

- opraHamnaep NacTUKOBbLIA, Manbii U BObLLIOWN,
- KOPOBKN NNAacTMKOBbIE,

- ALMKN ONS XpaHEeHNs1 yHUBepcarbHbIe,

- Tybyc

Komnn
eKT

9 JlabopaTtopHasa mebenb

- CTon BecoBow aHTMBUBPALMOHHLIN (ManeHbknin),
- CTON BECOBOW aHTUBMOPALMOHHbIN (60MbLLOW),

- LWKad BLITSHXKHOW (ManeHbK1n),

- LWKad BbITSXHON (60OMbLLON),

- CTON-MOWKa,

- CYLUMIbHBIN CTeNnnax,

- CTOM NPUCTEHHbIN BbICOKWI HA CMOLHOWM OMOPHOW
TymbGe,

- CTON NPUCTEHHBIN BbICOKMI HA CMNJSIOLLIHOW ONOPHOM
Tymbe C TEXHOMNOrMYECKUM CTENNAXKOM,

- CTOMN NPUCTEHHBIN BbICOKWIA C TEXHONOrMYECKUM
CTENMaxom,

- CTOM NPUCTEHHbIN HU3KUNA,

- Tymba nogkaTtHas HU3Kas,

KomMmnn
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OETCKUX T...
- CTOJS1 OCTPOBHOM BbICOKUIA C TEXHOMOrMYECKNM
cTennaxom,

- CTON OCTPOBHOW BbICOKUIA HA OMOPHbLIX TyMOaXx,
- WKad COo CTEKIOoM,

- WKad Ansa xpaHeHus,

- WKad ansa ogexasl,

- TabypeT BbICOKUNA,

- CTYN-KPecno H13Koe,

- BEpCTaK,

- CUCTeMa aKTMBHOM BMOPO3aLuThl,

- MarHUTHO-MapKepHas 4OCKa OBYXCTOPOHHSIS

10 NHoe

10.1 | KomnnekT kabenem n - Kabenu, nepexogHukn onsi NOOKIHOYEHMS K KoMnn
nepexoaHUKoB KOoMMyTaummn obopyaoBaHus; exT

- CETEBOW YANMHUTENb AN NoAKMNtoYeHus obopyaoBaHus
K CeTu aneKkTponuTanust u ap. (no Beldopy)

10.2 | YyebHas u [na peanusaumn obpasoBaTterbHbIX NPOrpaMm KomnJ
mMeToamyeckasi exT
nuTtepartypa

Paspen 10. NMpomansanHKBaHTYM

N n/n HaunmeHoBaHve lMpuMepHble TEXHUYECKNE XapaKTepUCTUKK En.

n3Mm.

1 MpodgunbHoe obopyaoBaHue (Mo Beldoopy)

1.1 3D-npuHTep - Tun npuHTepa: FDM, FFF, wT.

- MmaTepuan (ocHoBHoW): PLA,

- KONIMYECTBO NevyaTarLmX ronoBok: 1,

- pabouunn cTosn: ¢ NogorpeBoOM,

- paboyas obnactb (XYZ): ot 180 x 180 x 180 mm,
- MakcMmarbHas CKOpoCcTb neyatu: He meHee 150
MMm/cexk,

- MMHMMarbHas TonwmHa cros: He bonee 20 MKM,
- 3aKpbITbIA KOPMNYC: HanM4ne,

- OXNaXKaeHue 30Hbl NeYaTu: Hanuune

1.2 3D-npuHTEp C ABYMS - Tun npuHTepa: FDM, FFF, wT.

aKCcTpyaepamm - MmaTepuan (ocHoBHoW): PLA,
- KONIMYECTBO NevyaTalLnxX rofioBOK: He MeHee 2,
- pabouun cTosn: ¢ NogorpeBoM,
- paboyas obnactb (XYZ): ot 180 x 180 x 180 mm,
- MakcMmarbHas CKOpocTb neyatu: He meHee 150
Mm/cex,
- MMHMMarbHas TonwmHa crnos: He 6onee 20 MKM,
- 3aKpbITbIA KOPMNYC: HanM4ne,
- OXNaXKaeHue 30Hbl NeYaTu: Hanuune
1.3 3D-ckaHep 30Ha ckaHupoBaHus: He MeHee 520 x 390 x 390 mm wT.
1.4 3D-ckaHep py4HOM1 - 3oHa ckaHnpoBaHus: He meHee 300 x 170 mm, wT.
- CKOpPOCTb CkaHupoBaHus: He meHee 500000 Touek/cek
www.consultant.ru Crpanuua 99 us 142
HafeXXHaa npaBoBas noaAepXXkKa


http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru

PacrnopsbkeHue MuHnpocBelleHns Poccumn ot 17.12.2019 N P-139
"O6 yTBEpPXXAEHUN METOANYECKUX PEKOMEHAALIMI MO CO3AaHNI0

[okyMeHT npepoctasneH KoHcynbraHTlntoc

[aTta coxpaHeHus: 26.02.2020

OETCKUX T...
1.5 3D-pyuyka Py4HOM MHCTPYMEHT ANSA pMCOBaHUA MIacTUKOM U LT,
co3gaHna 06beMHbIX Mogernen
1.6 TepmopexyLumn ctaHok | [Inga peskn neHononuctTMpona wT.
1.7 Habop mapkepos - Tun: cnupToBble, NnepesanpaBnsiemMble; LT
npodeccuoHanbHbIX (72 | - KONMYECTBO MapKepoB: He MeHee 72 WT.;
WwT.) - KONIMYECTBO HAKOHEYHUKOB MapKepa: He MeHee 2 LUT.
1.8 Kospukun ons pesku - Pasmep koBpuka: He meHee 45 x 30 cm, LT,
bymarm A3 - pa3meTKka Ha NOBEPXHOCTM KOBpMKA: Hannime
1.9 JInHenkn metannudeckue | - Matepuan: metann, KomnJ
- anuvna: 500 mm, 1000 MM, eKT
- pa3MeTKa: B CaHTUMETpax U MUNnImMMeTpax
1.10 |Habop aons ckeTymHra - Tun: HarnsigHoe nocobue No AN3anH-CKETYNHIY ANS WT.
HaTYPHbIX 3apPUCOBOK,
- MPOCTblEe reoMeTpuYeckue Tena n3 pasHblx
MaTepuanos: Hanmuue.
- CLieHa C perynmpyemMbiM OCBeELLEHVEM A1 HabnoaeHns
3a XapakTepPOM OTPAXEHUN HA MOBEPXHOCTAX Pa3fnyYHbIX
MaTepuasnoB 1 3aBUCUMOCTbIO TEHEN 0OBHLEKTOB OT
MOMOXEHWNS1 UCTOYHMKA CBETA: Hanmyne
1.11 | 'vncosble urypbl [eomeTpuyeckue Tena, He MeHee 7 NpeamMeToB KOMMNJ1
exT
1.12 |l'vncoBble cdurypbl, TN 1 |- Bug opHameHTa: TPUNNCTHUK, L.
- Ha3HayeHue: HarnagHoe nocobue,
- paamep: He meHee 340 x 340 x 70 mm
1.13 | l'mncoBble durypel, TMN 2 | - Bug opHameHTa: LUBETOK, wT.
- Ha3HayeHue: HarnagHoe nocobue,
- pa3mep: He meHee 280 x 280 x 45 mm
1.14 | KneeBow nucronet - lnameTp KNeeBoro CTepXkHa: He meHee 11 MM, wT.
- NnTaHue oT anekTpoceTtn 220 B: Hanu4yue,
- HOXKa-NoACTaBKa: Hanu4ue,
- (byHKUMA perynmpoBkM TemnepaTypbl: pekoMeHayeTCs
1.15 | Habop HanumnbHUKOB [ns 06paboTkM pa3nn4YHbIX MOBEPXHOCTEWN wT.
1.16 |Habop Hagdwvnen KonuuyectBo Hagdunen B Habope: He MeHee 6 LWT. LT,
1.17 | OepxaTtenb ang - MaTtepuan kopnyca: BbICOKONPOYHbIV MNacTuK, wT.
HakgayHoun Gymaru - 3aXUMbI AN HaXAa4yHou Bymaru: Hanm4me
1.18 | Hox makeTHbIN - Hox B MeTannuyeckom unu nnactTukoBoM Kopnyce, wT.
- MeTannM4eckne HanpasnsawLWme: Hanuiue,
- lWnpuHa ne3sus: 18 Mm
1.19 [ Hox-umpkynb Pagwuyc BbinonHsembix kpyros: 1,9 - 11 cm LT,
1.20 | HoXHuupbl - OcTpokoHeuvHas dopMa ne3Buii: Hanu4ue, wT.
- Matepuan nessuin: metann,
- obwwasa gnuHa: He meHee 190 MM,
- MaTepuan pyyek (konew):
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nnacTuk/pe3nHa/koMmbnHMpPoOBaHHbIE

1.21

LindbpoBon 3epkanbHbIi
doToannapat

- ObLuee ymcno nukcenos He MmeHee 20,9 MnH,
- 4Yncno aheKTUBHBIX NUKCESNOB - He MeHee 20,2 MITH

wT.

1.22

O6bekTMB Ans
doToannapata

CoBmecTtumocTb ¢ . 1.21

T,

1.23

Kapta namstu gns
doToannapaTa

- Tun: SD, SDHC, SDXC,
- 06bem namaTn: He meHee 128 6

wT.

1.24

LWTaTtue ansa
doTokamepbl

- MakcumanbeHasi Harpyska: He meHee 5 kr,
- MakcumanbHas BbicOoTa: He MeHee 150 cm

wT.

1.25

Komnnekt
OCBETUTENBHOrO
obopynoBaHus

- KonnyecTBo cToek: He meHee 3 WT.,
- KONIMYECTBO OCBETUTENEN: HE MeHee 3 LWT.,
- copTOOKC: HE MeHee 2 LWT.

T,

HononHunteneHoe obopyaosaHue

2.1

3D-npuHTEp
nopotukoBbin CJP

- Tun npuHTepa: CJP,

- KONMMYEeCTBO NeYvaTaroLLmX ronosok: 1,

- paboyas obnactb (XYZ): ot 230 x 180 x 120 MM,
- MMHMUManbHag TonwnHa crnos: He 6onee 10 MKM

wT.

22

doTononUMepHbIn
npuHTEp

- Tun npuHTepa: SLA,
- Matepvan: oTononumep,
- pabouas obnactb (XYZ): ot 140 x 140 x 170 mm

wT.

23

3D-npuHTEp ¢ GonbLuon
paboueli 0bnacTtbio

- Tvin npuHTepa: FDM, FFF,

- matepuan (ocHoBHoW): PLA,

- KONIMYECTBO NevyaTalLnx rofioBoK: He MeHee 1,
- pabouun cTon: ¢ NogorpeBoOM,

- paboyas obnactb (XYZ): ot 300 x 300 x 400 Mm,
- MakcMMmarnbHasi CKOpoCTb neyaTtu: He meHee 150
MM/Cex,

- MMHMMAarbHas TonwmHa cros: He 6onee 20 MKM,
- 3aKpbITbIN KOPMNYC: HanM4yne,

- OXNakaAeHWe 30Hbl NeYaTn: Hanuyue

T,

PacxogHble mMmaTtepuarnbl

- bBymara A4 n A3,

- MapKepbl 4151 MapkepHOW A0CKMK,

- Habop NpocTbIX KapaHaallen,

- Habop UBETHbLIX KapaHdallen,

- TOuUIKa A4ns kapaHgallen,

- LLIAPUKOBbIE YEPHbIE PYYKH.

- 3anpaBKu K MOSTYTOHOBbLIM MapKepam.

- Ne3BuUs ANs HoXa CMeHHble 18 MM,

- Ne3BuUs 419 packpoONHOro HOXa,

- Knen-renb,

- KNen ang neHononucTupona,

- knen MNBA,

- Knen-kapaHgatu,

- CKOTY MaTOBbIN/MPO3paYHbIA/OyMaXKHbIA/ABYCTOPOHHWUNA,
- KAPTOH A4S MaKeTUPOBaHUS,

- rodopKapTOH AN MakeTUPOBaHMWS, NEHOKAPTOH Ans
MakeTnpoBaHua 10 Mm/5 mwm,

- neHononuctnpon 50 mm/100 mm,

KomMnn
eKT
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- HaxxgayvHasa 6ymara P100/P200/P320/P500,

- Habop 6amByKOBbIX LLAMMYPOB,

- abpaswuBHas rybka P100,

- KOMNO3UTHbIN MaTepuan gnga 3D-npuHTepa.

- cBAsyowmn matepuan gns 3D-npuHTepa,

- KIeeBble CTEPXHN Npo3payHble 11 MM,

- nak anga 3D-npuHTepa,

- nnacTtuk gns 3D-npuHTepa (cepbl, 6enblii, KpacHbIN,
opaHxeBbIl, BUPO30BbLINA, HENMNOH, bpoH3a. PVA),
- MacTuxuH ansa 3D-npuHTepa,

- HOE

KomnbtoTepHoe o6opynosaHme

4.1

NCTOYHNMK
becnepebonHoro
nnTaHma

- Tuvn: NBI,
- BbIXOQHasi MOLLIHOCTL: He MeHee 650 BA,
- BbIXOHas MoLllHOCTb He MeHee 390 BT

wT.

4.2

Moy A3/A4 (npuHTep,
CKaHep, Konup)

- Tun yctponcTtea: MoV,
- UBETHOCTb: YepHO-0enbin,
- bopmart Oymaru: A3/A4

wT.

4.3

CTaumoHapHbIn
KoMnbloTep

- KonnyecTtBo siaep npoueccopa: He MeHee 6,

- MPOMN3BOANTENBHOCTb NpoLieccopa (no Tecty PassMark
- CPU Benchmark http://www.cpubenchmark.net/): He
meHee 9500 eamHuL,

- TakTOBasi yacTtota: He MeHee 3,2 [T,

- onepaTtuBHas NnamsaTb: He MeHee 16 0,

- 06bem Hakonutensa SSD: He meHee 128 0,

- 06bem Hakonutenst HDD: He meHee 2 T6,

- NPOM3BOANTENBHOCTL rpadruyecKkon NnogcncTemsl (No
Tecty PassMark Video Card Benchmark
http://www.videocardbenchmark.net): He meHee 9000
eauHnL,

- TaKTOBasi YacToTa BMAeoKapThl: He MeHee 1,6 'TL,

- onepaTtuBHas NamaTb BUAEOKapThl: He MeHee 4 [6;
- MpegyCTaHOBIIEHHAsA onepaLyMoHHas cuctema ¢
rpacuyecknm nonb3oBaTensCKUM UHTEpdENCcom,
obecneunBatoLLas paboTy pacnpocTpaHEeHHbIX
obpaszoBaTenbHbIX U 00LLECUCTEMHBIX NMPUNOXEHNIA:
TpebyeTcs,

- MaHUNYNATOP TWNa MbllWb: HAaNM4ne,

- KIaBuaTypa: Hanu4ime

T,

4.4

Mpaduyeckmii nnaHLwer,
T™n 1

- ®opmaT paboyen obnactu: He meHee AB,

- KOMMYECTBO YPOBHEN Haxuma: He meHee 4096,
- Nepo: Hanu4ne,

- CMEHHbIe HaKOHEYHMKU: Hann4me

T,

4.5

HoyTtbyk

- Mpoueccop: He meHee 6 aaep,

- NpPOM3BOAUTENBHOCTL NpoLieccopa (no Tecty PassMark
- CPU Benchmark http://www.cpubenchmark.net/): He
meHee 11000 eguHuu,

- TaKTOBas YyacTtoTa: He MeHee 2,2 Tu,

- onepaTtuBHas namsaTb: He MeHee 16 6,

- 06bem HakonuTenst SSD: He meHee 256 6,

- MPOU3BOANTENBHOCTb rpachmuyeckon nogcmcTemsl (No
Tecty PassMark Video Card Benchmark

T,
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http://www.videocardbenchmark.net): He meHee 3500
eaunHuL,

- TaKTOBasi YacToTa BMaeokapThbl: He MeHee 1,3 TL,
- 06beM NamaTu BUOeokapTbl: He MeHee 3 6

- QmaroHarnb 3KpaHa: He meHee 15 aonmMoB,

- paspelueHne akpaHa: He meHee 2880 x 1800,

- NpeaycTaHOBMEHHAs ornepaumMoHHas cuctema ¢
rpaconyeckum nosb3oBaTENbCKUM UHTEpdENCOM,
obecneunBatoLLasn paboTy pacnpocTpaHeHHbIX
o6pasoBaTerbHbIX 1 0BLLECUCTEMHBIX MPUIOXEHWIA:
TpebyeTcs,

- MaHMNYNATOP TUMA MbllWb: HAaNU4Yne

4.6

LLinem BupTyanbHown
peanbHOCTH

- CtauunoHapHoe nogkntoveHune k MK, BbiBog Ha
COBOCTBEHHBIV 3KpaH,

- KOHTPOJEPDI; HE MeHee 2 WT.,

- BHELLHME JaTYMKN: He MeHee 2 LWT.,

- BCTPOEHHbIE HAYLLHUKN: Hanu4ue,

- yron 063opa He meHee 100 rpagycos,

- yacTtoTa obHoBneHus: He meHee 90 L,

- paspelleHue: He meHee 1440 x 1600 ansa kaxgoro
rnasa

T,

4.7

CTtorka onga BHELHMX
AaT4ynKkoB

- PerynupoBka BbICOTbI: Hanuuve,

- BbICOTa: He MeHee 2 MEeTPOB,

- BO3MOXHOCTb YCTAHOBKM BHELLHMX AATYMKOB LUNieMa
BMPTYyaribHOW peasribHOCTU: Hanm4me

T,

4.8

Mpaduyeckmii nnaHLwer,
™n 2

- OnaroHane akpaHa: He MeHee 23 [01MOB,
paspelueHune: He meHee 3840 x 2160,

- Mepo: Hanu4ue,

- MporpaMM1pyemMble KHOMKW: Hannine

T,

4.9

MNoactaBka ons
rpaduyeckoro nnaHuieta

CoBMeCTMMOCTb C rpadMyeckMm NNaHLLEeTom Tmn 2, .
4.8

T,

4.10

MonuTtop

- QnaroHanb: He meHee 27"

- TMn maTpuupl 3kpaHa TFT AH-IPS

- paspelueHue: He MeHee 2560 x 1440 (16:9)
- nogceeTka 6e3 MepLUaHus: Hanuuue

wT.

MporpammHoe obecneveHne

5.1

OduncHoe nporpammHoe
obecneyeHve

MporpammHoe obecnedeHne ans npocmoTpa u
pefakTMpOBaHMS TEKCTOBbIX JOKYMEHTOB, 3NTEKTPOHHbIX
Tabnuu 1 npe3eHTauni pacnpocTpaHeHHbIX dopMaToB

nuuex
3ua

5.2

KomnnekT nporpammHoro
obecneyeHus (Habop
061aYHbIX MPUIOXKEHNN)

- Mpadhunuecknin gusanH: Hanu4ume,

- obpaboTka poTo 1 BUOEO: Hann4ue,

- Beb-paspaboTka: Hanuuue,

- JOCTYN K obnayHbIM ycnyram: Hanudme

nuuex
3ua

53

MporpammHoe
obecneyeHne ons
3D-moaenupoBaHus

O6nayHbin nHcTpymeHT CATMP/ACYTI, oxBaTbiBatoLLNiA
BeCb npouecc paboTbl ¢ U3genusimm - ot
NPOEKTUPOBAHMSA 00 U3rOTOBIIEHUS

nuuex
3ua
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54 MporpammHoe doTOpeanucTnyHas Bu3yanusaums n aHumaums niueH
obecneueHune TpexMepHbIX Moaenemn 3ua
doTopeanncTnyHas
BM3yanu3aums u
aHMMaums TPEXMEPHbIX
moaenen

55 MporpammHoe 3D-moaenupoBaHue B 04Kax BUPTYarnbHOW peanbHOCTU nuueH
obecneyeHve ons 3us
3D-moaenupoBaHus B
OYKax BMPTyarbHOW
peanbHOCTU

5.6 MporpammHoe PucoBaHune B o4kax BUPTyarnbHOW pearnbHOCTH nuueH
obecneyeHune ans 3u4
pUCOBaHUs B OYKax
BUPTYyarnbHON
peanbHOCTU

5.7 MporpammHoe doTopeanuctuyHas Bnyanusaumsa 1 aHumMaums nuueH
obecneyeHne TPeXMepHbIX Mogenemn 3us
doTopeanncTnyHas
BU3yanusauus u
aHMMaUmMsa TPEXMEPHbIX
Mopaenen.

6 [MpeseHTaumnoHHoOe obopyaoBaHue

6.1 MoHo6no4Hoe - 'HTepaKTMBHbI MOHOBMNOYHbLIV Ancnnen, WT.
WHTEpaKTUBHOE - AmaroHarb 3KpaHa: He meHee 65 aonMoB,

YCTPOMWCTBO - KONIMYECTBO OAHOBPEMEHHO pacrno3HaBaeMbIX KacaHui
CEHCOpPHbLIM 3KpaHOM: He MeHee 20 kacaHun,
- KONIMYECTBO NoaaepxmBaeMbix 6e3baTaperHbix
CTUITYCOB OHOBPEMEHHO: HEe MeHee 2 LWT.,
- MHTErPMPOBAHHBIN JaTYNK OCBELLEHHOCTU ANS
aBTOMAaTUYECKON KOPPEKLMUN SPKOCTU NOACBETKM:
TpebyeTcq,
- UHTErpmMpoBaHHble (OYHKLMM BbiBOAA M306paxkeHni ¢
3KpaHOB MOBUIBbHbBIX YCTPOWCTB (Ha nnaTtdopme
pacnpocTpaHeHHbIX OC), a Takke C BO3MOXHOCTbIO
WHTEPaKTUBHOIO B3aMMOLENCTBMSA (YNpaBnieHust) ¢
YCTPONCTBOM-UCTOYHUKOM: TpebyeTcs

6.2 HanonbHast MobunbHas | - COBMECTUMOCTb C MOHOBOYHBIM MHTEPAKTUBHbLIM LT

cTonKa ans ycTponcTteom n. 6.1,
WHTEPaKTUBHbIX JOCOK - MaKCMMarbHbI BEC, BbIAEPXKMBAEMBIN KpEMMEHNEM: HE
Unv yHuBepcarnbHoe meHee 60 Kkr
HaCTeHHOe KpenneHne
6.3 dnunyapt Paamep paboueli obnactu: He meHee 700 x 1000 Mm wT.
7 Komnnekt mebenu - YyebHasa mebenb: cTonbl, CTynbs (kpecna), nydebl, Komns
- mebenb Ang negarora: cton, cTyn (Kpecro),
- CUCTEMbI XPaHEHUS: TYMObI, LWKadbl, cTennaxm (no
BbIGOpY),
- MarHUTHO-MapKepHas 4ockKa,
- Tym0a nog npuHTEP,
- cBeTunbHuK LED
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8 NHoe
8.1 KomnnekTt kabenen n - Kabenu, nepexogHukn gnst NOOKNIOYEHMS 1 Komnn
nepexoHUKoB KOMMYyTaL M o6opyaoBaHNS;
- CETEBOW YANMHUTENb AN NoakntoYeHns obopyaoBaHus
K CeTun anekTponuTanusi u ap. (no Beidopy)
8.2 Y4yebHas un Onsa peanusauun obpasoBaTenbHbIX Nporpamm KoMnn
mMeToamyeckasi
nutepartypa
Pasgen 11. Mpompo6okBaHTYM
N n/n HavnmeHoBaHue [MpuMepHble TEXHNYECKNE XapaKTEPUCTUKU En.
n3Mm.
1 MpodunbHoe obopyaoBaHve
1.1 Ba3zosbii Habop ans Pob60TOTEXHUYECKMIN KOHCTPYKTOP MO Havanam wT.
WH)XEHEPHOTO pOBOTOTEXHMKN ANSl HAYaNbHOW LLKOMbI C
TBOpYecCTBa WHTENNeKTyanbHbIM GITOKOM yNpaBneHus u rpadonyecknmv
nporpaMmHbIM obecrneyeHnem, OOIMKEH BKIOYaTb HE
MeHee 270 NNacTuKoBbIX AeTanewn - Kybukn, NnacTuHbl,
ocu, Korneca, LecTepHU, MUKPOKOMMbIOTEP, AaTUMK
aBwxeHus go 15 cm, gaTymk HaknoHa. MNporpammHoe
obecneyeHne JOMKHO obecneunBaTb rpadouyecknii
NHTepdenc anga nporpammMmpoBaHnst poboTa u
cogepXaTtb npyMepbl NPorpamMm
1.2 PecypcHbiii Habop ons PecypcHbii Habop JomKeH coaepkaTb NNacTUKOBbIE wT.
WH)XEHEPHOTO KOHCTPYKTMBHbIE 31IEMEHTbI, COBMECTUMbIE C
TBOpYeECTBa anemMeHTamu 6a3oBoro Habopa 1 No3BoNAOLLNE
paspabaTtbiBaTb PUKCUPOBAHHbBIE U NOABWXHbIE
COeANHEHMNS1, COBMECTUMBIN ¢ . 1.1.
1.3 AkKkyMynaTopHas CneumnanunampoBaHHbIN MOAYIb akKyMyNATOPHON LT.
OaTapes ©aTtapewn, coBmectTumbin c n 1.1.
14 3apsiaHOe YyCTpOUCTBO 3apsiaHOe YCTPOWCTBO ANs 3apsaku akkyMynAaTOPHON wT.
baTtapen 6a3zoBoro Habopa, coBMecTUMbIZ ¢ 1.1
1.5 CpeaHun motop CneumnannampoBaHHbIN MOTOP, NpeAHa3Ha4YeHHbIN 4Ns L.
NPUMEHEHNS C YCTPONCTBaMM, BXOAALLMMU B COCTaB
©a3oBoro Habopa, coBMecTUMbI ¢ n 1.1
1.6 basoBbIn Ba3zoBbii poboTOTEXHMYECKMIA HAbOP NpeaHa3HayYeH ans wT.
pob6oTOTEXHMYECKMI NPOEKTUPOBAHMS U KOHCTPYUPOBAHUSA MOABUKHbBIX
Habop HayanbHoOro nporpamMmmmupyembix Mogernen poboTos u
YPOBHS NpPOM3BOACTBEHHbIX MexaHM3MOB. B coctaB Habopa
OOIMKeH BXOAUTb MPOrpaMMUpyeMbI KOHTPOSNEp, He
MeHee [JByX CEPBOMOTOPOB, AaTUYNKU.
lMporpammmnpoBaHme OOMKHO OCYLLECTBIATLCA B cpeae
©no4Ho-rpadmyeckoro Tmna
www.consultant.ru Crpanuua 105 n3 142
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OETCKUX T...
1.7 PecypcHbin PecypcHbii poboToTexHuyecknin Habop AormkeH LT,
pOBOTOTEXHUYECKMI cofepXaTtb NNacTUKOBbIE KOHCTPYKTUBHbIE 3MIEMEHTHI,
Habop Ha4YanbHoOro 3N1EMEHTbI MEXaHMYECKUX NepeaaY, Koneca n QUCKK,
YPOBHS COBMECTUMbIE C arieMeHTamMu 6a3oBoro
poboToTEXHNYECKoro Habopa
1.8 Oatunk ueta 6asoBoro | [latumk uBeTa AOMKEH ObITb 3NEKTPUYECKN U LT
poBOTOTEXHNYECKOTO KOHCTPYKTMBHO COBMECTUM C 3NIEMEHTaMM U
Habopa HavanbHoro ycTponcTtBamm 6a3oBoro poboToTexHNYecKoro Habopa.
YPOBHS [atunk uBeTa JOMKEH pasnuyaTtb 40 CEMU Pa3NNYHbIX
OTTEHKOB LiBETOB
1.9 YnbTpa3BykoBOW AaTYUK | YNIbTPA3BYKOBOW AATHYUK LOIDKEH ObITh 9MEKTPUYECKUN U LT.
HasoBoro KOHCTPYKTMBHO COBMECTUM C 3fIEMEHTaMM U
pPOBOTOTEXHNYECKOTO ycTponctBammn 6azoBoro poboToTexHMYeckoro Habopa.
Habopa HavyanbHOro YnbTpa3BYyKOBOW AaTUMK AOSMPKEH obecneumBaTb pexum
YPOBHS noncKa aKkTUBHbIX YNbTPa3BYKOBbLIX U3nyyatenemn
1.10 | BbasoBbiit Ba3zoBbIi poboTOTEXHMYECKMIA HABOP NpeaHa3HayYeH ans wT.
poBOTOTEXHMYECKMN NPOEKTUPOBAHNS U KOHCTPYUPOBAHMWS MOABWXHbIX
Habop HavyanbHOro nporpaMMmupyemMbix Mogenen poboTos n
YPOBHS NpPOM3BOACTBEHHbIX MexaHnM3moB. B coctas Habopa
OOIDKEH BXOAUTb NporpaMmMupyeMblii KOHTponnep, He
MeHee [1ByX CEPBOMOTOPOB, AaTUYNKU.
lMporpamMmmmnpoBaHme OOMKHO OCYLLECTBIATLCA B cpefe
©no4Ho-rpacdmnyeckoro Tuna
1.11 | PecypcHbIin Habop K CosmecTtumoctb ¢ n. 1.10 wT.
H6asoBomy
po6OTOTEXHNYECKOMY
Habopy HayarnbHOro
YPOBHS
1.12 | Habop ans Habop anst KOHCTpyMpoBaHWUst Mogenen poboTos, wT.
KOHCTPYUpOBaHMs obnagaroLwmx 6oNbLIMM YUCIIOM CITOXKHbIX
po60TOoB M3 NnacTmka NCMNOMHUTENBHBIX MEXaHU3MOB Ha 6a3e pasnuyHbIX
OIS COpeBHOBAHUSA MexaHuyecknx nepepad. B coctaB Habopa gormkeH
BXOOUTb NPOrpamMmmMmpyemMblii KOHTPOMNep co
BCTPOEHHLIMU YHUBEPCarbHbIMK NopTamu Ans paboTtkl co
cneumnanManpoBaHHbIMU MPUBOAAMM U AaTYNKaMW,
DPKOWCTUK (NyNbT YNpaBrieHns) N KOMMNMAEKT
pagvoMoaynen onsa nepegayn mexagy
nporpaMMmnpyemMbiM KOHTPOMSIEPOM U JXKONCTUKOM
1.13 | JononHuTenbHbI Habop | [ononHUTENbHLIN HAbop AOMKEH coaepXaTb wT.
ONS KOHCTPYMPOBaHUS NNacTUKOBbIE KOHCTPYKTUBHBIE SNIEMEHTbI U 3NTIEMEHTHI
po60TOB M3 NnacTuka MexaHMUYeCKNX nepedad ans paspaboTku
OIS COpeBHOBaHUSA MeXaHM3MPOBaHHbIX MOAenen poboToB n
NPON3BOACTBEHHBIX MEXAHNU3MOB, COBMECTUMBbIN C M. 1.12
1.14 | KomnnekT no usydeHuto | B coctaB komnnekTa AomkHa BXOAUTb Moerb LT.
y4eOHbIX po60TN3NPOBAHHOIO MaHMNynsitopa B cbope, KOMMIEeKT
po60TN3NPOBAHHbIX CMEHHbIX HacaaoK UCMOMHUTENbHOrO OpraHa - fia3epHbliii
MaHuUNynaTopos rpasep, conno ansa 3D-neyatn, 3axBaTHOE YCTPONCTBO U
nHeBMaTn4yeckasi npucocka.
HasHaueHue: ansa y4ebHbIX U JEMOHCTPALUMOHHbBIX 3aga4
C LeNbl0 M3y4YEeHUs METOO0B NPYMEHEHNS
MaHWMYNAUUOHHBIX POBOTOB B MPOMBILLIIEHHOCTU U
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OETCKUX T...
aBTomMaTmM3aumm NPon3BOACTBA

1.15 | KomnnekT no nsy4eHuio KomnnekT obopynoBaHus Ans NMMHENHOrO NepemMeLLeHns WT.
y4ebHbIX CMCTEM po60TU3NPOBAHHOIO MaHUMyNsSATopa BOOIb
NNHENHOro HanpaBnsaoLWMnX.
nepemMeLleHmns HasHaueHune: anga paclmpeHns 6a3oBbiX BO3MOXHOCTEN

po60TU3NPOBAHHOIO MaHUMYMSTOPa U PaCLUMPEHUST Ero
paboyel 30Hbl.

KomnnekT gomkeH ObITb KOHCTPYKTUBHO U 3NIEKTPUYECKN
COBMECTUM C 3rieMeHTaMm poboTU3NPOBaHHOIO
MaHunynaTopa.

1.16 | KomnnekT no nsy4eHuto KomnnekT gormkeH cogepXatb MakeT y4ebHoM LT.
y4ebHbIX CUCTEM KOHBEWNEPHOM JIMHNM 1 HAbOp UIPOBbIX 3IEMEHTOB,
KOHBEWNEPHbIX JTMHWIA npegHasHa4YeHHbIX Ans NnepeMeLLeHns Mo JIMHUK 1

3axBaTa C NOMOLLIbK POBOTU3NPOBAHHOIO MaHUMyNATOpPa.
KoMnnekT gomkeH 6bITb KOHCTPYKTUBHO W 3NIEKTPUYECKU
COBMECTUM C 3rieMeHTaMm poboTU3NPOBaHHOMO
MaHunynsTopa

1.17 | Habop ans Habop gomkeH npeactaBnaTb COO0M MeTaNMYeCcKyto L.
KOHCTpYynpoBaHus nnatopMy AN KOHCTPYMPOBaHUSA MoAernen MobunbHbIX
obpa3zoBaTenbHbIX N MPOMBbILLINEHHBLIX POOOTOB, OCHALLEHHbIX
moaenen nporpamMmmupyembiM KoHTponnepomM tuna Arduino. Ha6op
MPOMBILLIFTEHHBIX W obecneunBaeT ANEKTPUYECKYIO N KOHCTPYKTUBHYIO
MOBUNBHBIX POGOTOB NpeeMCTBEHHOCTb C annapaTtHbIMK nraTopmamu

Arduino

1.18 | JononHuTenbHbIA Habop | PasnuyHble geTanu, No3BONSOLWNX paclUMpUTb wT.
ONS KOHCTPYMPOBaHUS BO3MOXHOCTM Habopa 4518 KOHCTPYMpPOBaHMUS
obpaszoBaTenbHbIX obpaszoBaTenbHbIX MoAenen NPOMBILLMEHHbIX 1
mMoaenem MOBUNBHBIX POBOTOB, ANA NPOEKTUPOBAHUSA U
NPOMBILLIIEHHBbIX U KOHCTPYMPOBAHUA pasfnnyHble MOAENN NPOMBbILLIIEHHbIX
MOBUNBHBIX PO6OTOB pPOBOTOTEXHUYECKMX KOMMIEKCOB U MOBUIBbHBIX pO6OTOB,

coBMmecTUMbIn c n. 1.17

1.19 | O6pasoBaTenbHLIN O6pasoBaTenbHbI KOMMMEKT OOIMKEH BKMOYaTb HAbop L.
KOMMMEKT onsi MEeTannMYecKnx KOHCTPYKTUBHbIX 3NIEMEHTOB U
pa3paboTkn aBTOHOMHbIX | NNACTMKOBbIX 3ybyaThbiX Korec, nporpaMmmMmpyemblii
NPOMBbILLNEHHBIX KOHTponnep, Habop JaTYNKOB, HE MEHee OBYX NPMBOAOB
po6oTtoB 1 OBYX CEPBOMPUBOLOB.

Bo3moxxHOCTb paspabaTbiBaTb pa3nnyHble NOABUXKHbIE
pblYaXHbIE U LIAPHUPHbIE MEXaHM3Mbl PO6OTOB U
pPOBOTOTEXHNYECKUX KOMMIEKCOB

1.20 | PecypcCHblin KOMMMEKT B cocTtaB pecypcHOro Komnnekra AomkHbl BXOOUTb wT.
ans paspaboTku 3NEMEHTbI LUapHUPHbBIX MEXaHUYECKNX Nepeaad, LemnHbIxX
aBTOHOMHbIX n 3ybyaTtbix nepegad, coBmectumble ¢ n. 1.19
NPOMBILLIEHHbIX POBOTOB

1.21 |Habop ans ndy4eHus Habop gomkeH BKNoYaTb 3N1EKTPOHHbLIE KOMMOHEHTbI ANS | LWUT.
VMHOPMALIMOHHBIX pa3paboTky CXeMOTEXHUYECKUX PELLEHUI CUCTEM
CUCTEM U YCTPONCTB yrnpaBneHus poboTOTEXHUYECKMMIN KOMMSIEKCAMN,
y4eBHbIX nporpamMmmmnpyemblin KOHTpONNIep, NPorpaMmMmnpyemMbIn
NPOMBbILLIEHHBLIX POBOTOB | OAHONNATHLIA MUKPOKOMMbLIOTEP, NPMBOAbLI U

CEpBONPUBOAbI PA3NNYHOrO TUNa.
HasHaueHuve: ang getanbHOro M3y4YeHus pasnmnyHom
anemMeHTHon 6a3sbl, NPUMEHAEMON Ans paspadoTku
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OETCKUX T...
CUCTEM ynpaBneHnsi pPOBOTOTEXHNYECKNX KOMMITEKCOB.
B03MOXXHOCTb KOMOUHMPOBAHWUST Pa3NMYHON 3N1EMEHTHOM
6a3sbl ona paspaboTku annapaTHO-NPOrpaMMHbIX
KOMIMITEKCOB CUCTEM ynpaBneHus poboToB
1.22 | PecypcHbin Habop ans PecypcHbii Habop gormkeH coaepxaTb KOHCTPYKTUBHbIE LT,
N3y4yeHus 3NeMEeHTbI, NPMBOAbI, MHPOPMALMOHHBIE U CEHCOPHbIE
MHGOPMALMOHHbIX yCTponcTBa, COBMeCTUMbIA ¢ n. 1.21
CUCTEM U YCTPOWCTB
y4eOHbIX
NPOMBILLIEHHbBIX PO6OTOB
1.23 | Obpa3zoBaTenbHbIN O6pa3soBaTtenbHbIN Habop ANA AeTanbHOro U3ydYeHus wT.
Habop 45a n3yyeHus TUMNOBbIX CXEMOTEXHNYECKUX PELLEHNI, MPUMEHAEMbIX
yrnpaBnsioLLen npv paspaboTke cucTem ynpasneHus
3NEKTPOHMKN y4eOHbIX POBOTOTEXHUYECKUX KOMIMIIEKCOB
NPOMBILLIEHHbIX POBOTOB
1.24 | basoBbli Habop Ans Ba3zoBbii HAbop ANs NPOEKTUPOBAHUS CIIOXKHbLIX wT.
n3y4yeHns MEXaTPOHHbIX CUCTEM YYEBHBLIX MOBUMBHBIX U
NPOMBbILLITEHHOW NPOMBILLITEHHBIX POBOTOB HA OCHOBE METaNIMYECKMX
pPOBOTOTEXHMKU KOHCTPYKTMBHbIX 3TIEMEHTOB N MeTanIM4Yeckmnx
3NEMEHTOB MeXaHU4eCcKMx nepenau.
[ormxeH BkMo4aTb He MeHee OBYX NMPUBOLOB
MOCTOSIHHOIO TOKa, ABYX CEPBONPUBOLOB, KOMMMEKT
omni-Konec, KOMMNMAEKT LUIMHAPUYECKNX KOJEC, CUITOBbIE
ynpaensawoLme Mogynu, 4XXONCTUK, BO3MOXHOCTb
pa3paboTkn MOBMnbHbIX po60oTOB, 06NagaroLLmnX
NOBbILLEHHON rPYy30N0AbEMHOCTBI), OCHALLEHHbIX
MaHUMYNSALUNOHHBIMW U 3aXBaTHbIMW YCTPONCTBaMM
1.25 | PecypcHbin Habop ans B cocTtaB pecypcHoro Habopa JOImKHbI BXOAUTb L.
N3y4eHus MOAYNbHbIE 3NEMEHTbI A5 CO34aHUSA NYCEHUYHbIX
NPOMBbILLIEHHOW TPaKoB U KOHBENEPHbIX JINHUA, COBMECTUMBIN C n. 1.24
pPOBOTOTEXHUKM
1.26 |bBecnpoBogHas kamepa KomnnekT Ha ocHoBe kamepbl U Habopa 6ecnpoBOAHbIX L.
Habopa ans nsyyeHus pagvomMoaynen onsa nepegayn n3obpaxeHus ¢ kamepsl
NPOMBbILLIEHHOW no paguokaHany
POBOTOTEXHMKM
1.27 | Habop ons co3gaHus KoMnnekT ryceHn4HbIX TpakoB Ans pa3paboTky waccu KomnJ
ryCeHWYHbIX po60oTOB NOBbILLIEHHON rPy30N0ABEMHOCTU Y MPOXOAUMOCTH eKT
1.28 | Habop ons cosgaHus KomnnekT moaynbHbIX 3N1IeEMEHTOB Anst pa3paboTku KoM
KOHBENEepPOB KOHBEWNEPHbIX FTIMHNIA eKT
1.29 |Habop cnoxHbix KomnnekT 3yb4yaTbix nepegad ansi paclumpeHms KOMMNJ1
3ybyaTtbix nepegay dyHKLMOHana 6a3oBoro Habopa exT
1.30 | HabGop 3Be3goyek n KoMnnekT aneMeHTOB 4118 co34aHus LenHbIX nepegay Komnui
Luenewn eKT
1.31 | Habop BHeAOPOXHbIX KoMMnekT WWH NOBbILLEHHON NPOXOANMOCTH Komnsi
LUVH exT
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OETCKUX T...
1.32 |[Ha6op moTopos KomnnekT 4ononHUTENbHbIX MOTOPOB ANS pacLUMpeHns Komnn
byHKLMOHana 6a3oBoro Habopa exT
1.33 | Habop cepBonpuBoaoOB KomnnekT gononHuUTenbHbIX CEPBONPUBOAOB A4 KomnJ
paclmpeHusa yHKUmMoHana 6asoBoro Habopa exT
1.34 | Obpa3zoBaTenbHbIN Habop anst ogHoBpemeHHON pa3paboTkn AByX poboTOB wT.
poBOTOTEXHUYECKMI Ha 6a3e KOHTPONEePOB PasnMYHOro TMna 1 pas3paboTku

KOMMIEKT Ans CMCTEM yNpaBrieHNsi TPyNMNoBbIM B3aUMOAENCTBUEM

pa3paboTku pPOBOTOTEXHNYECKNX KOMMIEKCOB.

MHOFOKOMMOHEHTHbIX [ormxkeH BknoYaTb MHTENMNEKTyanbHbIe CEPBOMOAYMN He

MOBUINBHBIX U MeHee ABYX TUMOB (Pas3HOW MOLLHOCTU) C NHTEPEencom

NPOMBILLIIEHHBIX POBOTOB | ynpaBneHust Ha 6a3e nocrnefoBaTENbHON LUUHBI,
BO3MOXHOCTb MOAKITKOYEHUS K MPOrpaMMmMpyeMomy
KOHTposnepy 40 250 pasnuyHbiX YCTPOUCTB, HE MEHeEe
OBYX TMNOB NPOrpamMmMupyembiX KOHTPONEPOB,
WHTENNEeKTYyanbHbIN MOAYNb TEXHNYECKOro 3pEHUS C
BO3MOXHOCTbIO BbINONIHEHWUsI 06paboTKM N306pakeHun
Ha 60pTy, NHPOPMALIMOHHLIE Y CEHCOPHLIE YCTPOWCTBA,
BO3MOXHOCTb pa3paboTku Moaeny MobunbHbIX poboToB
KONMECHOr0, N'YCEHUYHOrO 1 LLararLero Tuna,
OCHalLLeHHble MaHWUNYMALUNOHHBIMU 1 3aXBaTHbIMU
ycTponcteamu

1.35 | PecypcHbiit HasHadeHue: ons n3yyeHns NPUHUMNOB NPOEKTUPOBAHUSA |  LUT.

poBOTOTEXHMYECKMN poBOTOTEXHUYECKMNX CUCTEM, COCTOSILLMX U3 psaa

KOMMMeKT Ans pasnuyHbIX NOACUCTEM, N3Y4YEHUS OCHOB CUCTEMHOTO

pa3paboTku aHanusa, n3y4yeHus NPpMHUMNOB OYHKLMOHUPOBAHWS

MHOFOKOMMOHEHTHbIX aneMeHTHol 6a3bl pOBOTOTEXHNYECKNX KOMMITEKCOB.

MOOBUNBHBIX U B cocTaB pecypcHOro KOMnmneKkTa JOJKHbI BXOAUTb

NPOMBILLFIEHHBIX POBOTOB | MHTENMEKTYanbHble CEPBOMNPMBOAbLI NMOBLILLIEHHOW
MOLLIHOCTW, YCTPOWCTBA ANS AUCTaHLMOHHOIO
ynpaenenus, gxonctuk. CosmectumocTtb ¢ n. 1.34

1.36 | Habop ans YHuBepcanbHas nnatgopma ans paspaboTku wT.

KOHCTPYUpOBaHMs pOBOTOTEXHUYECKMX KOMMMEKCOB MOBbILLEHHON

MEXaTPOHHbIX MOAENeNn | rpy3onogbeMHOCTH.

NPOMBbILLFIEHHBIX poboTOB | B cocTaB gormkeH BXOAUTbL KOMMIEKT AN pa3paboTtku
MOBUNBHOW NNaTgOPMbl U MAHUMYAALUMOHHOIO poboTa,
nporpamMmmmpyemMblin KOHTPOEpP 1 BCTpavBaeMbln
OOHOMMAaTHbLIN KOMMbIOTEP

1.37 | PecypcHbin Habop aons KoMnneKkT KOHCTPYKTUBHBIX U 3NEKTPOHHbIX 311EMEHTOB, L.

KOHCTpYyMpoBaHus coBmecTuMbIn ¢ n. 1.36

MexaTpOHHbIX Mogenen | B coctaB Habopa AormKeH XoANTb AOMNONHUTENbHBIN

NPOMBbILLIIEHHBLIX POBOTOB | KOMMMEKT ANA pa3paboTky MHEBMATUYECKUX CUCTEM,
BO3MOXHOCTb MPOEKTUPOBAHNS U KOHCTPYMPOBaHMUS
rpy3onogbeMHbIX MoAenen NogbeMHO-TPaHCMNOPTHbIX
CUCTEM U MaHUNYMSALUMOHHBIX POBOTOB, OCHALLEHHbIX
BbICOKONPOUN3BOAMUTENBbHBIMU BbIMUCANTENBHBIMU
cucteMamm

1.38 | ObpasoBaTenbHbIN [1ByxypoBHeBasi o6pasoBaTeribHas cuctema aJis L.
po6oTOTEXHMYECKMI n3yyeHnsi 6a3oBbIX OCHOB MPOEKTUPOBAHMS

KOMMMeKT Ans poBOTOTEXHUYECKUX CUCTEM N Pa3BUTUSA YryBneHHbIX

pa3paboTku NpocopreHTaLMOHHBIX 3HaHUI B obnacTu

MHOFOKOMMOHEHTHbIX MHOFOKOMMOHEHTHbIX POGOTOTEXHUYECKNX CUCTEM,

poBOTOTEXHNYECKMX AHTPOMOMOPMHBIX U TyMaHOMAHbIX pOOOTOB.
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[okyMeHT npepoctasneH KoHcynbraHTlntoc

[aTta coxpaHeHus: 26.02.2020

CUCTEM CO CITOXHOM B cocTaB [omKHbI BXOOUTb MHTENNEKTyarnbHble
KMHEMAaTMKOMN, CEPBOMOAYINN C MHTepPdENCOM ynpaerneHusl Ha 6ase
MaHUMYNSALUNOHHBIX U nocrneaoBaTernbHON WWHbI C BO3MOXHOCTBIO
aHOpOWAHbIX poboToB MOAKITHOYEHUS K MPOrpaMMNpPyEMOMY KOHTPOIIepy A0
250 pasnun4yHbIX YCTPOWUCTB, HE MEHEE TPEX TUMNOB
nporpaMMmupyemMbiX KOHTPOMNEPOB, MOAY b
TEXHUYECKOro 3pEeHUsl, CEHCOPHbIE YCTPOWCTBA.
HasHaueHune: ans pa3paboTkM MakeTa NpOMbILLIIEHHON
aBTOMAaTU3MPOBAHHOM AYENKM Ha Base Tpex
MaHWMYNAUNOHHBIX POBOTOB, CUHXPOHU3NPOBAHHO
paboTaloLLmx B MPoLEeCCe BbIMOSTHEHNS MPOMbILLITEHHON
3agaym
1.39 | Habop ans Habop Ha ocHoBe MeTannnM4eckor anemMeHTHon 6asbl wT.
KOHCTPYyUpOBaHMs pOBOTOTEXHUYECKOIO KOHCTPYKTOPA NMOBLILLEHHON
moaenen rPy30nOAbEMHOCTHU, AMEKTPOHHbIX YCTPOMCTB C OTKPbLITON
NPOMBILLITEHHbIX aApPXMTEKTYPOW N MPOrpaMMMpyeMbIX KOHTPOSNIEPOB He
pob60oTOTEXHUYECKMX MeHee OByX TMMNOB
KOMMNeKcoB
1.40 | PecypcHbin gns KoMnnekT KOHCTPYKTUBHbIX U 3NTIEKTPOHHLIX 31IEMEHTOB wT.
KOHCTPYyUpOBaHuWs ANS paclmpeHns BO3MOXHocTeln 6a3oBoro Habopa.
Moaenen CoBmecTtumsbin ¢ n. 1.39
NPOMBILLIIEHHbIX
poBOTOTEXHUYECKMX
KOMIMIIEKCOB
1.41 | KoHcTpykTOp ANS HasHaueHue: ansa cbopku 1 nporpammupoBaHuns LT,
N3y4yeHus pasnu4YHbIX aBTOHOMHbIX YCTPONCTB, B TOM YnCrie
KnOEepHETMYECKUX CUCTEM | MOBUIBHBIX, HA OCHOBE MPOrPaMMNPYyEMOro
NPOMBILLNIEHHBIX KOHTponnepa.
po6oToB [MporpamMmmmnpyemMbiin KOHTPONNEpP OOIMKEH NPEeACTaBNATb
CcobON MOLLHOE BblMUCNIUTENBHOE YCTPONCTBO C
nepnepuUnHON YacTbio A8 NOAKMIOYEHNA BHELLHMX
YCTPOWCTB 1 NPUBOJOB.
[MporpaMmMmnpyemMblin KOHTPOMEP OOSMKEH
NporpamMmMmnpoBaTbCs C MOMOLLbIO BNOYHO-rpadnyecKomn
cpenpbl NPOrpaMMMpPOBaHKs, a Takke He MeHee 3
pasnUyYHbIX A3bIKOB MPOrpaMMMpPOBaHUSI.
Mporpammupyemblin KOHTpoONnep 4OMmkeH obnagaTtb
BO3MOXHOCTbIO NOAKMNIOYEHUS Cneunann3npoBaHHoOm
kamepbl 1 06nagaTb HAbopPoOM NporpaMMHbIX OMbNMoTek
Ans 06paboTkm n3obparkeHni
1.42 | PecypcHbin Habop KoMMNneKkT KOHCTPYKTUBHBIX W 3NEKTPOHHLIX 3NIEMEHTOB LT,
KOHCTpYKTOpa Ans Ansi paclumMpeHns Bo3MoXHocTeln 6asoBoro Habopa.
N3y4eHus CoBmecTumbin ¢ n. 1.41
KnOepHEeTMYECKUX CUCTEM
NPOMBILLMIEHHbIX
pob6oToB
1.43 | ObpazoBaTenbHbIN HeTtanu n komnnekTytowme ans cbopku mogenu LT.
poBOTOTEXHNYECKMI MeXxaHn4yeckoro poboTa, NPOMBbILLIIEHHOTO
KOMMMEKT AN co34aHns | NporpaMmmMupyemMoro KOHTpornsepa u nporpaMMHOro
ABTOHOMHbIX CUCTEM, obecneyveHns onsi ynpaBneHus
Habop ans
COpeBHOBaHMI MO
MOBUNbLHOM
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OETCKUX T...
poboTOTEXHUKE
1.44 | lpoueccopHbIi MoAaynb | AHeproaddEKTUBHBIN BbIYUCIUTENbHBIV MOAYIb C wT.
ang cuctem KOMMIEKTOM pa3paboTuunka Ans co34aHns aBTOHOMHbIX
TEXHUYECKOrO 3peHus po60OTOB C MCKYCCTBEHHBLIM MHTENEKTOM
1.45 | daTtyuk cumTbiBaHUS HasHayeHune: cuMTbIBaHME XECTOB ONTUYECKUM CNOCOOOM |  LUT.
XecToB
1.46 |Beb-kamepa PaspelueHue: He meHee 1080p npu yactoTe 30 kagpos B LT,
ceKkyHay
1.47 |Poytep [lna nepegayn gaHHbIX ¢ pobOTOB Ha HOYTOYKM L.
1.48 | Wi-Fi-apanTtepbl [nsa nogknoyeHns HOYTOYKOB K BbiCOko4acToTHbIM WiFi 5| .
My
1.49 | Yanuuutenn USB [na nogknoyeHns Beb-kamep wr.
1.50 | Ethernet-kabenu [nsa nogknoyeHns ip-kamep K poytepy wT.
1.51 |[IP-kamepsbl [na npyumeHeHus BuaeospeHns yaaneHHo L.
1.52 | Kamepa ob6bemHoro [ns npuMeHeHnst TEXHONOrNM 06 bEMHOIo 3peHns wT.
3peHus
1.53 | Y4ebHbin komnnekT ana | Ansa pa3paboTkm Mogenu asTOHOMHOIO MOBUILHOTO LT,
pa3paboTku N n3ydeHust | poboTa, OCHALLEHHOIO ABYMSI UHTENNEKTYanbHbIMM
ABTOHOMHbIX MOOUIBHBIX | CEPBOMOAYISIMU CO BCTPOEHHOW CUCTEMOW
po60TOB 1 aBTOMATUYECKOro ynpaBrieHunsl, Na3epHbIM CKaHUPYHOLLUM
TPaHCNOPTHO-NOMMCTUYEC | 4alNbHOMEPOM N CUCTEMOK CTEPEO3PEHUS. ABTOHOMHbIN
KMX CUCTEM MOOMNbHBIA POBOT JOMMKeH obnagaTh
PYHKLUNOHANBHLIMU BO3MOXHOCTAMMW N BCTPOEHHbBIM
nporpamMmmHbiM obecneyeHmem ans cbopa nHdbopmaumm o
COCTOSIHUM OKpYxatoLLien 06CTaHOBKU, MOCTPOEHUS
KapTbl OKpY)KatoLLero NpoCcTpaHCcTBa, NaHNpPOBaHWs U
crnegoBaHMs MO ONTUMAlIbHOMY MapLUpyTy
1.54 | Y4yebHo-nabopaTopHbli | HasHaueHue: ons pa3paboTkm mogenu LT
KOMMIEKT Ans MaHWMyNsAUNMOHHOro poboTa ¢ yrnoBown KnHemaTukon. B
pa3paboTku N U3y4YeHUsT | COCTaB KOMMMEKTa AOIDKHbI BXOAUTb UHTENNEKTyarnbHble
MaHUMYNSALNOHHbBIX CEPBOMOAYINN HE MEHEEe TPEX Pa3NMNYHbIX TUMOB, CXBAaT
po60TOB C yrnoBow MaHunynsTopa (3axBaTHOE YCTPOWCTBO) C KPENeXHbIM
KMHEMaTUKON 3NEMEHTOM A5l YCTaHOBKN MOAYMst TEXHUYECKOro
3peHusi, nporpaMmmHoe obecnedeHne ans
nporpamMmmMupoBaHuns
1.55 | YyebHo-nabopaTopHbii | [ns pa3paboTki mogenu MmaHunynsaumoHHoro poborta ¢ L.
KOMMAEKT aAns nnocko-napannenbHON KUHEMATUKOMN.
pa3paboTku 1 n3ydeHuss | B coctaB komnnekTa JOSKHBI BXOAUTD
MaHUMYNALNOHHbBIX WHTENMNEeKTyanbHble CepBOMOAYIM TPEX Pa3NNUYHbIX
poboToB C TMNoB. MIHTennekTyanbHble CEPBOMOAYNN AOMKHbI
NSOCKO-napannesibHon npeacTaBnATb co60M MOAYNb, BKIHOYAKOLWUA NPUBOL,
KMHEMAaTUKON NOCTOSAHHOIO TOKa, MHTENPUPOBAHHYI0 CUCTEMY
yrnpaBneHus ¢ TpeMS KOHTypamMu aBTOMaTUYECKOro
perynvpoBaHusi U JaTYMKOM NOSIOXEHUS Bana.
MHTennekTyanbHble CEPBOMOAYNN AOMKHbI UMETb
nocrnegoBaTtenbHbIn UHTEpPdENC ynpaBneHus Ans
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KOMMYyTaLWu1 Apyr ¢ 4pYroM NocpeacTBom
nocrnefoBaTenbHON LWHLI.

B cocTaB KoMmnnekTa AOMKEH BXOAUTb CXBaT
MaHWnynsTopa (3aXBaTHOE YCTPOMCTBO) C KPEMEXHBIM
SMEMEHTOM [nsi YCTAHOBKU MOAYISI TEXHUYECKOrO
3peHusi, NporpaMMHoe obecneyeHne ans
NporpaMMUPOBaHWs, BUPTYyanbHas Mogenb
MaHWnynsTopa Ans MoAenMpoBaHus anroputMoB CUCTEM
yrnpaBreHusi C MOMOLLbIO rpadpuyeckoii cpeabl

1.56

Y4ebHbI KOMMNNEKT Ha
Hase NpoMbILLNEHHOTO
aHrynsipHoro
MaHUMYNSILNOHHOIO
poboTta

Komnnekc po6oTOTEXHUYECKMI YYEOHbBIM NpegHa3Ha4veH
ONS U3y4eHUs1 OCHOB POBOTOTEXHUKM U MPOMbILLIIEHHOTO
npumeHeHns poboToB, 6a30BbIX NPMHLMNOB NOCTPOEHMS
pOBOTOTEXHUYECKMX KOMIMIIEKCOB U MPOrpaMMmnpoBaHust
po6oTOB.

[omkeH npeacTaBnsaATb COGON KapKacHyto
OBYXCEKLMOHHYIO KOHCTPYKLUMIO (A4YENKyY), UMeTb
BEPXHIOI0 CbEMHYI0 YacTb C LeNbio pacLuMpeHns
pabouyeli 30Hbl pOobOoTa, orpaxaeHune, AaT4nku-6apbepsbl
6esonacHocTn, poTobapbep, KHOMKN aBapuUHOrO
OCTaHOBa, BbIKIHOYaTENb C GITOKMPOBKOW.
lMporpaMmmunpoBaHue gBMXEHWIA 1 yripaBeHne poboTomM
OOMKHO NPOM3BOAMTBLCS NPY NOMOLLUM NynbTa onepartopa
C CEHCOPHbIM 3KPaHOM U1 KrnaBnaTypon

Komnnekc gomkeH ObiTb OcHaLLeH 6-Tu 0ceBbIM
NPOMBbILLIEHHBIM @HIYNSPHBIM POBOTOM
rpy30nogbeMHOCTBIO HE MeHee 3 Kr, TOYHOCTbIO
no3numMoHMpoBaHusi He xyxe 0,02 mm, Becom He bonee
30 «r.

B cocTaB siuenkn JOMKHBI BXOAWUTL CUCTEMA YNpaBneHus
po60TOM, KOMMNOHEHTbI 3NEKTPOOBOPYAOBaHUSA U
NHEBMOOOOPYAOBAHUS SSUENKN, aBTOHOMHbIE MCTOYHUKU
NUTaHWUS BHELLHMX Lienen, Npo3payHasi CTeHka ans
OEeMOHCTpaunn KOMMOHOBKU 1 COCTaBa
3NeKTpoobopyaoBaHUSA KOMMNEKca POGOTOTEXHNYECKOTO
y4yebHoro, naHenb - UMUTaTOP NynbTa ynpaeneHus
pOBOTOTEXHUYECKMM KOMMIIEKCOM C 3ieMeHTamu
aBapuinHoro n pabo4ero octaHoBa poboTa, co
CBETOCUTHaNbHOM U KHOMOYHOW apMaTypou (3N1eMeEHTbI
BHELUHEN aBTOMaTUKN);

BepxHss yacTb auenkm ("aksapnym") gomkHa ObITb
ObICTPOCHEMHON.

B cocTaB siueikn JOMKHO BXOAUTL NPOrpaMMHoOe
obecneyeHne KOMNekca, B TOM Yncne Anst yaaneHHoro
odhnialiH NporpaMMmpoBaHus poboTa

wT.

1.57

Y4ebHo-nabopaTopHbIn
KOMMMEeKT Ans
pa3paboTku N n3yyeHus
MaHUMYNALNOHHbBIX
po6oTtoB ¢ AEJIbTA
KMHEeMaTuKOMn

KomMnnekT gomkeH no3eonsaTb pa3pabatbiBaTe MOAENb
MaHMMyNAUNMOHHOro poboTa genbTa-Tuna.

B cocTaB komnnekTa JOJKHbI BXOAWUTb
WHTENMEKTYyanbHble CEpBOMOAYIN OBYX Pa3fMYHbIX
TMNoB. MIHTennekTyanbHble CEPBOMOAYNN AOMKHbI
npeacTaBnATb cO60M MOAYNb, BKHOYAKOLWMUI NPUBOL,
NOCTOAHHOIO TOKa, UHTENPUPOBAHHYI0 CUCTEMY
yrnpaBreHus ¢ TpeMS KOHTypamMu aBTOMaTUYECKOro
perynupoBaHusl U 4aT4MKOM MOJSIOXKEHUS Bana.
VHTennekryanbHble CEpBOMOAYNN AOSMKHbI UMETb
nocrnegoBaTeribHbIN UHTEpdENC ynpasneHus gng
KOMMyTauum Apyr ¢ 4pyroMm nocpeacrsomM

wT.
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nocrefoBaTenbHON LWWHbI.

B coctaB KomnnekTa OMKHO BXOAUTb NpOorpaMMHoe
obecneyeHve ons NporpaMMMpoBaHus, pa3paboTku
CUCTEM YNpaBrieHus.

B cocTtaB KOMMMEKT JOMKHA BXOAUTb BUPTyarnbHas
MOAENb MaHUNynsaTopa Ans MogenMpoBaHust
anropuTMOB CUCTEM YMpPaBNEHNA C MOMOLLbIO
rpacpmyeckon cpeapl

1.58

Y4yebHblli KOMNAEKT Ans
pa3paboTkn n n3yveHus
aBTOHOMHbIX MOBUIBHbIX
po60oTOB U
TPaHCMOPTHO-NOrMCTUYEC
KX CUCTEM

KomMnnekT gomkeH no3eonsaTb paspabaTbiBaTb MOAENb
aBTOHOMHOro MobunbHoro poboTta, OCHaLeHHOro AByMs
WHTENneKTyanbHbIMM CepBOMOAYNSIMU CO BCTPOEHHOMN
CUCTEMOI aBTOMAaTMYECKOTO YNpaBneHUs, nasepHbIM
CKaHMPYHOLLMM OarnbHOMEPOM U CUCTEMOW CTEPEO3PEHNSI.
ABTOHOMHbIN MOBUITbHBIA POBOT JOMKEH 0bnagaThb
PYHKLUNOHANBHBIMU BO3MOXHOCTSAMW N BCTPOEHHbBIM
nporpaMmHbiM obecneyeHnem ansi céopa nHdopmauum o
COCTOSIHMM OKpY>KatoLLe 06CTaHOBKN, MOCTPOEHUS

KapTbl OKpY)KatoLLero NpoCTpaHCcTBa, NaHNpoBaHWs 1
crnefoBaHWs Mo ONTUMANbHOMY MapLUpYTY.

KoHCTpyKuusa MobunbHOro poboTa gomkHa 6biTb
BbIMOJTHEHA MO OFI0YHO-MOAYNbHOMY TUMY U OOJHKHA
copepatb GBUBNNOTEKM KOHCTPYKTMBHLIX 31EMEHTOB AJ1s
NPOTOTUNUPOBAHMUS OTAENbHBLIX 3IEMEHTOB C LiENblo
pacLuMpeHmnst OyHKLMOHAMNbHbIX BO3MOXHOCTEN
MOOUNBHOro poboTa u yCTaHOBKM Ha HEro
MaHUMYNAUNOHHBIX CUCTEM.

B cocTaB KomMnnekra gOMmKHO BXOAUTb NpOorpaMmMHoe
obecneyeHne ons NporpaMMMpoBaHus, pa3paboTku
cucTeM ynpasreHnsi. B coctaB KOMMMEKT JomkHa
BXOAWTb BUpPTYyarnbHas Mogenb MaHunynsitopa Ans
MOOEeNMpPOBaHWS anropuTMOB CUCTEM YMNpaBreHus C
NoMoLL b0 rpadmyeckon cpeapbl

wT.

1.59

Y4ebHo-nabopaTopHbIn
KOMMNAEeKT Ans

pa3paboTku 1 n3yyeHus
NPOMBbILLUMEHHBIX JINHWIA

KomMnnekT gomkeH npeactaBnsatb cobon Habop ans
pa3paboTkn KOHBENEPHbIX JINHWUIA, CUHXPOHU3UPYEMbIX
OpYr ¢ ApyroM 1 ¢ y4ebHo-nabopaTtopHbIMM KOMMIIEKTaMM
Ons pa3paboTkM MaHUMYNSLMOHHBLIX POOOTOB.

B cocTaB KomnnekTa JOJMKHO BXOAUTb MPOrpaMmMHoe
obecnedeHre ang nporpammMmpoBaHunsi, pa3paboTku
cucTem ynpasneHus. B coctaB Komnnekta gomkHa
BXOOUTb BUpPTyarnbHasi MOAenb MaHunynsitopa ans
MOOEeNMpoBaHWs anropuTMOB CUCTEM YMNpaBreHus C
NoMoLL b0 rpadomyeckon cpeabl

wT.

1.60

Y4ebHo-nabopaTopHbIn
KOMMMEKT
"cMapT-yCcTponcTB" Ans
pa3paboTku MakeToB
aBTOMaTU3MPOBAHHbIX
NPOMBILLITEHHbIX JIMHWUIA

PaspaboTka makeToB aBTOMaTU3MPOBaHHbLIX
NPOMBILLMIEHHbIX MUHUIA

wT.

1.61

Y4ebHbIl KOMMNIEKT Ha
6ase MaHUNyNALUMOHHOIoO
po6ota SCARA

Komnnekc poboToTEXHMUYECKUI y4eOHbI NpeaHasHayeH
ONsi U3y4eHUst OCHOB POBOTOTEXHUKN U MPOMBILLIIEHHOMO
NpUMeHeHnst poboToB, 0a30BbIX MPUHLMMNOB MOCTPOEHUS
po60OTOTEXHUYECKMX KOMMIIEKCOB U MPOrpaMMmnpoBaHmns

po6oToB.

Komnnekc npeacraBnseT cobow kapKacHyto

T,
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OBYXCEKLMOHHYIO KOHCTPYKLMIO (S4EVKY) C BEpPXHEN U
HWXXHEN YacTblo, UMEIOLLYI0 KONEeCHbIe onopbl ANng
nepeMeLLeHNsi No NOBEPXHOCTU Mona u pukcauum Ha
YyCTaHOBfIEHHOM MECTE B NOMELLEHUM NPU MOMOLLU
BCTPOEHHbIX 6/10KMPOBOYHBIX TOPMO3OB.

KOHCTpYKUUSA MeeT BEPXHIO CbEMHYI0 YacTb C LeNbto
pacwmpeHunsa paboyen 3oHbI poboTa

1.62

YuebHbIl KOMMNIEKT Ha
0ase konnabopaTnBHOIO
MaHUMYNSILMOHHOIO
poboTta

Komnnekc poboToTEXHUYECKMI y4EOHbBIVM NpeaHa3HayYeH
A5 U3y4YeHUs OCHOB POBOTOTEXHUKM U MPOMBbILLIIEHHOTO
npuMeHeHus poboToB, 6a30BbIX NPUHLMMNOB NOCTPOEHMS
pPOBOTOTEXHMYECKMX KOMMEKCOB U NPOrpaMMmnpoBaHms
po6oTOB.

Komnnekc gomkeH npeacTtaenatb cobor KapkacHyo
OBYXCEKLIMOHHYIO KOHCTPYKLMIO (S4EVKY) C BEPXHEN 1
HWXXHEN YacTblo, UMEIOLLYIO KONECHbIe Onopbl ANs
nepeMeLLEeHNsi Mo NOBEPXHOCTU Mona u pukcauum Ha
YCTaHOBMIEHHOM MeCTe B NMOMELLEHMMN NPU NMOMOLLN
BCTPOEHHbIX BITOKMPOBOYHbLIX TOPMO30B.

KOHCTpYyKUUSA A0MKHA MMETb BEPXHIO CbEMHYI0 YacTb C
Lenblo paclumpeHmns paboyen 3oHbl poboTa. Komnnekc
OOMKeH ObITb OCHALLEH NPOMBILUMEHHBIM 6-TW OCEBbIM
KonnabopaTnBHbIM POGOTOM rpy30NOABEMHOCTLIO HE
MeHee 4 Kr, TOYHOCTbIO NO3ULMOHMPOBaHUs He xyxe 0,05
MM, paganycom paboueri 3oHbl He MeHee 900 Mm.

B cocTaB siuenkn JOSMKHbI BEIXOOUTE cucTema
ynpaBneHus poboToM, KOMMOHEHTbI
3NeKTpoobopyaoBaHUS 1 MHEBMOOOOPYAOBAHNSA SHENKM,
ABTOHOMHbIE UCTOMHUKN MUTAHMS BHELLHWUX Lienen u
OpYyrne KOMMOHEHTbI

BepxHssa yactb siuenkm ("akBapuym") gomkHa 6biTb
ObICTPOCHEMHOM.

B cocTaB A4eikn JOMKHO BXOAUTb MPOrpaMMHOE
obecneyeHve Kommnekca

wT.

1.63

YUYebHbIl KOMMMEKT
HayanbHOro YPOBHS ANns
NPOEKTUPOBaHUS U
KOHCTPYMPOBaHMS
pob6oToB

YHuBepcarnbHbIA KOMMMEKT pasnMyHOM 351eMeHTHOM 6a3bl
ans DIY-npoekTupoBaHsi MOOUIbHbIX U
MaHMMyNAUNOHHBIX POOOTOB HA OCHOBE BapuaTUBHOM U
cBOOOHO pacnpocTpaHaAeMon arieMeHTHon 6a3sbl. B
COCTaB KOMMJIEKTa AOSMKHbI BXOAWUTb NMPMBOAbLI U
CEpPBOMOTOPbI HE MeHee TpeX pasnU4YHbIX TUNOB, HAabop
Arduino - cCOBMECTMMbIX MOAYNEN N CEHCOPHbIX
YCTPOWCTB, NPOrpamMMMpyeMbI€ KOHTPOSNEpPbI O 1
BCTpauBaeMbIi OQHOMMAATHBIA MUKPOKOMMbIOTEP

T,

1.64

Y4YeOHbI KOMMNNEKT
NPOABUHYTOIO YPOBHSI
ANt NPOEKTUPOBaHUA U
KOHCTPYUPOBaHWS LLIACCH
po6oTtoB ¢ Omni- n
Mecanum-kuHemaTukon

YHuBepcanbHbIA KOMMAMEKT pa3nnyHon anemMeHTHoun 6asbl
nonynpogeccnoHansHoro Tuna, NPUMEHSEMONn Kak B
yyebHbIX Lensx, Tak u ansd paspaboTkm moaenew
poboTOB, NPMMEHSEMbIX B NPOeCCMOoHanbHoOM u
nccnegoBaTenbCKON AeATeNbHOCTY.

B cocTtaB koMmnnekTa OOMKHO BXOAUTb HE MeHee ABYX
waccu ansa paspaboTtkn MobunbHbIX poboToB C
pasnuyHbIMK TUMNOM KMHEMATUKWN. B cocTas kaxaoro
poboTa JOMKHbI BXOAMTL: MPUBOA NOCTOSIHHOIO TOKa C
AaT4YMKOM MOSIOXEHUs Bana, CUIoBOW MOAYIb,
nporpaMmmmnpyemMblii KOHTpoNnep ANs ynpasneHns
NCNOMHUTENBHBIMU MEXaHn3Mamu Laccu, BCTpansaembin
OOHOMMaTHbLIN KOMMNbIOTEP, Na3epHbIN CKaHNPYOLLUIA

wT.
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OETCKUX T...
JanbHOMep, cuctema CTepeos3peHms,
KOMMYHWKaLMOHHbLIA MoZgyrb, MoAynb 6ecnpoBoaHON
CBsI31, cuctema 6OpPTOBOro NUTaHMSA U T.M.

1.65 | Y4ebHbI KoMNekT B cocTtaB komnnekTa 4OMKHblI BXOAUTb HE MeHee ABYX LT.
NPOABMHYTOrO YPOBHSA waccu ansa paspaboTtkn MobunbHbIX poboToB C
0N NpOeKTUpoOBaHUA n pasnuYHbIMK TUMOM KMHEMaTUKW. B cocTaB kaxagoro
KOHCTPYUpPOBaHMs poboTa JOMKHBI BXOAWTL: NPUBOS, MOCTOSIHHOMO TOKa C
KOMECHbIX W TYCEHUYHbIX | JATYMKOM MONOXEHUS Bana, CUNoBov MOAyrb,
po6oToB nporpamMmMmnpyemMbiini KOHTPONMEp 4118 ynpaBneHus

NCNOSTHUTENBbHLIMWU MEXaHN3MaMM LLIACcCK, BCTpanBaeMblIii
OOHOMMaTHbLIN KOMMNbIOTEP, Na3epHbIN CKaHNPYOLLUIA
JanbHOMep, cuctema cTepeospeHms,
KOMMYHVKaLMOHHBLIA MOAgyIb, MoAynb 6ecnpoBoaHON
CBSI31, cuctema 6OpTOBOrO NUTAHMSA U T.N.

1.66 |Habop ans cosgaHus - LUenTp 3D-npoToTnnupoBaHus, CoOBMELLaloLLuii LuT.
yHUBEpCcansHon 3D-neyvatb, NasepHyto pesky 1 pe3epoBKy B OAHOM
NpOW3BOACTBEHHOWN Kopnyce,

A4enkm ¢ 3D-nevarblo. - maTepwansl anga 3D-nevatu: PLA, ABS,
nasepHon n opesepHon |- MaTepuarbl 458 fnasepHon peskn N ppe3epoBKu:
rpaBMpPOBKOM 1 pe3Kou daHepa, akpun,

- pabouun cton ¢ nogorpesom ansa 3D-nevaTtun: Hanuyme

1.67 | Y4ebHbin komnnekT ana | MogynbHbix Habop, No3sonswmi paspaboTaTtb WT.
N3y4YeHNsi CEPBUCHbIX WHTENNEKTYyanbHbI CePBUCHBIN poboT - Moaenb poboTa
KonnabopaTuBHbIX Ha 6a3e KOnecHOro Wwaccu n aHTpPonoMopdHOro Topca,
po6oTos obnagatoLero AByMs pykaMu € He MeHee 5 cTeneHsiMm

NOABWXXHOCTU, FONIOBOW C HE MeHee 2 CTeneHaMU
NOABUXHOCTM

1.68 | ABTOHOMHBIW - BbicoTa: He meHee 50 cm, WwT.
nporpaMMupyembIi - BpEMsi aBTOHOMHOM paboTbl: He MeHee 60 MUHYT,
YeroBeKOMNOAOOHbIN - cTeneHu ceoboabl: He meHee 20,
pob6orT, Tvn 1 - Kamepbl: HanM4ne,

- pa3peLleHune kamep: He meHee 1280 x 960

1.69 | ABTOHOMHbIW - BbicoTa: He meHee 45 cm, WwT.
nporpaMMupyembii - BpeMS1 aBTOHOMHOM paboTbl: He MmeHee 30 MUHYT,
YyernoBeKonoao0HbIN - cTeneHu ceoboapbl: He meHee 10,
po6oT, Tmn 2 - 3X-0CEBOW r'MPOCKOM: Hanu4une,

- 3X-OCEeBOM aKkcenepomMeTp: Hanu4ne

1.70 |BasoBbIn Habop ans - PaspaboTka 1 cbopka pasnmyHbIX BUOOB LT
N3y4yeHnst MEXaTPOHUKM 1 | MAHUMYNSTOPOB AN 3a4a4 3axBaTa U nepemMeLleHms
NMHEBMATHKN aetanen,
npoMbIweHHbIX PTK - cocTaB Habopa: pecuBep, AaT4uKN, LUNNHAPSI,

pacnpegenuTenu, cxeaTbl, MAHOMETPbI, pPerynaTopbl
OaBneHus, opoccenu, UTMHMM n Tpyokn

1.71 | PecypcHbin Habop ans CoctaB Habopa: pecuBep, ULMNNUHAPLI, pacnpenenuTenu, wT.
N3y4EeHNs1 MEXATPOHUKM 1 | TOTMMECKME SNEMEHTbI, JAaTYUKM NPUBNKEHNs, OAaTYUK
NHEBMAaTUKM OaBneHnst ¢ gucnneem
NpOMbILLEHHbIX PTK

1.72 | JONONHUTENbHbLIN KoMnnekT 4oNONHUTENbHbIX YCTPONUCTB, COBMECTUMbIN C | KOMMN
KOMMAEKT ansa uaydenuna |n. 1.70 eKT
MEXaTPOHUKN U
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NHEBMAaTUKM
npombILLneHHbIX PTK

1.73

Y4ebHbIln poboT ans
obyueHus
nporpamMmmmnpoBaHuIo

- Hanuume mexaHnyeckoro 3axeara,

- Hanu4me gaTyuka 3BykKa,

- Hanu4me gatyuka crnefoBaHus no NuHUK,

- nopaepxka FPV-pexuma

- BO3MOXXHOCTb yarieHHOro ynpaereHnsi C MOBUIbHOTo
ycTponcTea

wT.

KomnnekT pacxoaHbIx
MaTepuanos Ans
y4ebHOro 1 NPoOeKTHOro
obopynoBaHus

- Akkymynatopbl AA,

- batapelikun "KpoHa", CR2032, AA, AAA,

- BUNONSPHLIA TPpaH3UCTOP,

- N30MeHTAa,

- KNewn gns Kneesoro nucrorneTa

- Knewn CTonsApHbIN,

- MUKPOKOHTPOMNEPHbIe NraTtdhopmbl,

- Mapkepbl NEPMaHEHTHbIE C TOHKUM CTEPXKHEM,
- MOHTaXkHble nNnaTbl,

- neyaTHble,

- Habop pe3ncTopos.,

- Habop cBeTOAMOLOB,

- Habop ANEKTPONUTUYECKNX KOHAEHCATOPOB,
- 0QHOMEPEXOaHbIN TPaH3UCTOp,

- OPrcTekno 3 mm,

- MEPEMEHHbIV Pe3ncTop (MOTEHLNOMETP),

- nepyaTku,

- nnactuk ansa 3D-npHHTepa FLEX,

- nnactuk anga 3D-npuHTepa PLA,

- npunon NOC-61,

- NpOBOAA MOHTaXHbIE,

- NpoBOAa coeanHuTenbHbIE "Nana-nana”,

- cBeTogmog RGB,

- Krnen H6bICTPOCOXHYLLNNA.

- Tpybka TepmoycagoyHas (3 - 10 mm),

- donitoc J1TH-120,

- bonbrMpoBaHHbIN CTEKNOTEKCTONUT OAHOCTOPOHHUN,
- poTOpEsucTop,

- xanatT pabouunin geTckun,

- XJTOpPHOE Xeneso,

- NpoBoAa coefuHuTeNbHbIE "Mama-mama”, "nana-mama”,
- Li-Po akkymynaTopbl 18650,

- Li-Po akkymynaTtopel,

- UIHoEe

Komnn
eKT

KomnbtoTepHoe obopyaosaHme

3.1

M®Y (konup, NpuHTEP,
CKaHep)

- Tun yctponctea: MoY;
- LBETHOCTb: LIBETHOW;
- bopmart bymaru: A4

wT.

3.2

HoyTOyk, Tmn 1

- Mpoueccop: He meHee 4 aaep,

- MPOMN3BOANTENBHOCTL NpoLieccopa (no Tecty PassMark
- CPU Benchmark http://www.cpubenchmark.net/): He
MeHee 7500 eanHuL,.

- TakTOBasi yacTtota: He meHee 1,6 I,

- onepaTtuBHas NamsTb: He MeHee 8 6,

- 06bem Hakonutensa SSD: He MmeHee 256 [0,

T,
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- npegyctaHosneHHas OC ¢ rpadunyeckum
nonb3oBaTeNbLCKUM MHTepdeicom, obecneumnBatoLLas
paboTy pacnpocTpaHeHHbIX 0Opa3oBaTenbHbLIX 1
06LLLECUCTEMHBIX MPUIOXEHUI: TpebyeTcs

3.3

MaHunynsatop tvna
MbILLb

wT.

3.4

[okymeHT-kamepa

- Tun: KomMnbloTEPHOE 06OPYAOBaHNME,
- paspelueHune: He meHee 1500 x 1200,
- nopT USB: Hanuuue,

- MOBOPOT N300paXkeHus: Hanuime

wT.

3.5

Beb-kamepa

- PaspelueHune: He meHee 1920 x 1080,
- aBTOMaTm4yeckasi OKyCMpOBKa: Hanu4yue,
- MaTpuua: He meHee 2 Mn

wT.

3.6

KornoHku gns
KoMnMbloTepa

- BocnponseeneHune 3Byka: cTepeo,
- CyMMapHas MoLHOCTb: He MmeHee 10 BT

wT.

3.7

dnaLw-HakonuTenb

- Tun noakntoyeHna: USB,
- 06beM namaTu: He meHee 16 6

T,

3.8

KapTa namsatu

- Tun kapTbl: SD,
- 00bem namsaTn: He meHee 16 6

wT.

3.9

BHeLlHunn xxecTkmnn anck

- MNopkntoyenune k MNMK: USB,
- 06bemM namaTn: He meHee 500 6

wT.

3.10

Tenexka ANns xpaHeHus
HOyTOYKOB

- KonunuectBo HoyTOykoB: He MeHee 30 WrT.,

- KONIMYECTBO NMOBOPOTHbIX KOMEC: He MeHee 2 WT.,

- oTAen Ans pasMelleHnst 6110KoB MMTaHUS HOYTOYKOB:
Hanuuune,

- oTAen Ansa obecnevyeHns NoaKnoYeHns 6roKoB NUTaHWA
HOYTOYKOB K CETU SMNEKTPONUTaHUA: Hanu4ne

T,

3.11

MnaHweT

- [Ins pa3apaboTkn MOBUITbHBLIX MPUITOXEHUNA,
- AmaroHarnb 3KkpaHa: He meHee 10 aonmoB,
- 00beM HakonuTens: He meHee 64 0,

- Bec: He bonee 500 rp.

wT.

3.12

TenedoH ¢ ToF-kamepon

[Insa coznaHus po6oToB, ynpaBnseMbix cMapTdoHaMu ¢
Ucnorb3oBaHMEM MEeToAa OAHOBPEMEHHON NloKanu3aumm
1 NOCTPOEHUS KapT

wT.

3.13

USB 3apsaaHbii
yaOnuHUTEND

T,

3.14

Kabenb USB Tapy-C

[na ncnonb3oBaHWs MalIMHHOIO 0ByYeHus n
BUOEO3PEHUS B MPOEKTHON AEeATENBHOCTU, NO OOHOMY Ha
KoMaHgy

wT.

3.15

HoyT6yk, Tvn 2

- KonuyecTtBo sigep npoueccopa: He MeHee 6,

- NPOM3BOAUTENBHOCTL NpoLleccopa (no Tecty PassMark
- CPU Benchmark http://www.cpubenchmark.net/): He
meHee 14000 eguHuu,

- TaKTOBasd YacTtoTa: He meHee 3,6 I'TL.

- ornepaTuBHasi NnamsaTb: He meHee 16 [0,

wT.
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- 06bem Hakonutenst SSD: He meHee 256 6,
- 06bem HakonuTtensa HDD: He meHee 2 T6,
- MPOU3BOANTENBHOCTb rpachmyeckon nogcmcTemsl (No
Tecty PassMark Video Card Benchmark
http://www.videocardbenchmark.net): He meHee 12000
eauHnL,
- TAKTOBasi YacToTa BMaeokapThbl: He MmeHee 1,45 Tw,.
- 00beM NamaATV BUOeoKapThl: He MeHee 6 0,
- npeayctaHoBneHHas OC c rpaduyeckum
nonb3oBaTeNnbCKMM MHTepdencom, obecneymnBatoLLas
paboTy pacnpocTpaHeHHbIX 06pa3oBaTeNbHbIX U
o6bLecnMcTeMHBIX NPUNoXeHun: TpebyeTtcsa
3.16 | MuHu-komnblOTEP ANS - HasHa4veHue: ons uHTerpupoBaHns NPon3BOAUTENbHOMO | LUT.
aHgpougHbix PTK, Tin 1 | KomnbloTepa B pobOTOB,
- KONIMYECTBO A4ep npoueccopa: He MeHee 4,
Npon3BOaMTENBHOCTL Npoleccopa (no Tecty PassMark -
CPU Benchmark http://www.cpubenchmark.net/): He
meHee 10500 eguHumL,
- TakTOBasd YyactoTa: He meHee 3,1 'TL,
- MaKcMMarbHbIi 0O bEM OonepaTUBHON NaMATU: HE MeEHee
3276
3.17 | MuHmn-komnbtoTep NS - HasHauyeHune: ons uHTerpmpoBaHns NPOU3BOAUTENBHOMO |  LUT.
aHgpougHbix PTK, Tmn 2 | komnbloTepa B pobOTOB,
- KONIMYECTBO A4ep npoleccopa: He MeHee 4,
Npon3BoaMTENBHOCTL Npoueccopa (no Tecty PassMark -
CPU Benchmark http://vwww.cpubenchmark.net/): He
meHee 9500 eguHuL,
- TaKTOBasi yacToTa: He MeHee 2,6 I,
- MakcMMarbHbIi 0O bEM OnepaTUBHON NaMATU: HE MeHee
3276
3.18 | Bluetooth-knasnatypa ¢ | [Ana paboTbl C OAHONNATHBIMY KOMMbIOTEPaMMU LuT.
Taynagom
4 MporpammHoe obecrneveHne
4.1 MporpammHoe Busyanusauusi ucnonHeHus nporpamm pobotamu, nuueH
obecneyeHve ons NMOAroTOBKa K COPEBHOBAHNAM, CUMYMSILUSA CMOPTUBHbIX 3us
cMMynsummn paboTbl MOMMIoOHOB POOOTOTEXHNYECKUX COPEBHOBAHWINA.
po60OTOB B TPEXMEPHOM
npocTpaHcTBe
4.2 MporpammHoe MporpaMmHoe obecneyeHne No3BonseT nuueH
obecneyeHve Ha nporpamMmmupoBaTb pOOOTOTEXHUYECKUE MOAENM, 3us
TEKCTOBOM SA3bIKe cobpaHHble N3 6a30Boro poboToTEXHMYECKOrO Habopa,
NporpaMMmnpoBaHus (Ha | Ha TEKCTOBOM A3bIKE MPOrpaMMMUpPOBaHNs
base asbika C)
4.3 OducHoe nporpammHoe | [porpammHoe obecneyeHre ons npocMoTpa u nvueH
obecneyeHve pefakTMpOBaHMS TEKCTOBbIX JOKYMEHTOB, 3NTEKTPOHHbIX 3us
Tabnuy 1 npeseHTaumn pacnpocTpaHeHHbIX (hopMaToB
5 Mpe3eHTaunoHHOe 06opyaoBaHNe
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OETCKUX T...
5.1 MoHo6no4Hoe - HTepakTuBHbI MOHOBMNOYHLIN Ancnnen, WwT.
WHTEpPaKTUBHOE - QnaroHarnb 3KpaHa: He MeHee 65 Ao1MOoB,
YCTPOWCTBO - KONIMYECTBO OHOBPEMEHHO pPacno3HaBaEMbIX KacaHWi
CEHCOpPHLIM 3KpaHOM: He MeHee 20 kacaHun,
- KONIMYECTBO NOAAEPKNBaEMbIX Oe3baTapenHbix
CTWUIYyCOB OOHOBPEMEHHO: HE MeHee 2 LWT.,
- UIHTErpupoBaHHbIN AAaTYMK OCBELLEHHOCTU A1
aBTOMaTUYECKON KOpPEKLUN APKOCTU NOACBETKM:
TpebyeTcs,
- UHTErpMpoBaHHble PyHKLMM BbIBOAA U30OpaXXeHN C
3KpaHOB MOBUITbHBIX YCTPONCTB (Ha nnatdgopme
pacnpocTpaHeHHbIx OC), a Takke C BO3MOXHOCTbIO
WHTEPAKTUBHOIO B3anMoaencTeums (ynpaBneHus) ¢
YCTPOWCTBOM-UCTOYHUKOM: TpebyeTcs
5.2 HanonbHast MobuneHasa |- COBMECTUMOCTb C MOHOBOYHBIM UHTEPAKTUBHBIM L.
cToKKa ans ycTpoucTteom n. 5.1.
WHTEPaKTUBHbIX 4OCOK - MaKkcumarbHbI BEC, BblAEPXMBAEMbIN KPENNEHNEM: HE
UnNn yHnBepcanbHoe MeHee 60 kr
HaCTEHHOE KpenreHne
5.3 Hocka Tun: nonumepHas, cyxoctupaemas L.
MarHUTHO-MapkepHasi
NnoBOpPOTHasd
5.4 dnunuapT Paamep pabouen obnactu: He meHee 700 x 1000 Mm L.
6 HononHutenbHoe yyebHoe obopynoBaHue
6.1 OnoooTcoc BcacbiBatoLasi cnocobHOCTh: He MeHee 30 MM pTyTHOroO L.
ctonba
6.2 Ocuunnorpad - Tvin: undposon, wT.
- nonoca nponyckaHus: He meHee 50 My,
- KONIMYECTBO KaHAaIoB: HEe MeHee 4,
- yacToTa guckpeTusaumm: He meHee 1 BbIG/c,
- 0COBEHHOCTU: Hannyne MatemaTn4eckux OyHKLUMIN
6.3 MNuHUeTbI - MaTepuwan: metann, KoM
- bopma: npsAMble, C 3arHyTbIMU KOHLAMM, MPELN3NOHHBIE | eKT
n np.
6.4 Ckanbnenu - MaTepuan: metann, KoM
- pa3mep: bonblune, cpegHue exT
7 Meb6enb
71 Komnnekt ctaHgapTHol | - [Jocka MOBMbHasA MarHUTHO-MapKepHas, Komnsi
mebenu ans y4yebHon - WKad 4Nd AOKYMEHTOB C 3aMKOM, exT
ayourtopum - WwKad Ana JOKYMEHTOB Y3KUA,
- Wwkad anga ogexabl,
- cTon pabouunii Ha O-onopax,
- cTyn,
- Kpecrno,
- cTOn neparora,
- CTON nsi oprrexHukn Ha O-onopax
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OETCKUX T...

7.2 CneunanunsnpoBaHHasi - KomnnekTt nonen gns 3aHATUA pOBOTOTEXHUKOW U Komnn
mebenb ons COpeBHOBaHU poboTOoB. eKT
HanpasneHus - COpeBHOBaTenbHOe nosne nnacTnkoBoe,

- CopeBHOBaTenbHOE none - nasn

8 NHoe

8.1 KomnnekTt kabenen n - Kabenu, nepexogHukn onsi NOOKNIOYEHUS K KoMnn
nepexogHNKoB KOMMyTaumm obopyaoBaHus; exT

- CeTeBOM yaNUHUTENb AN NOAKNHYeHMs obopyLoBaHNS
K ceTu anekTponuTanua u ap. (no sbibopy)

8.2 YyebHas un [na peanusaumn obpasoBaTtesbHbIX NporpaMm Komnsi
mMeToamyeckas exT
nutepatypa

Paszgen 12. XaunTtek

N n/n HavnmeHoBaHue [MpuMepHble TEXHUYECKUE XapaKTepPUCTUKN En.

n3m.

1 JlazepHble TexHonorMm

1.1 JlasepHbIv rpaBep - JlasepHbin rpaBep, obecnevmBatownin LuT.

BbICOKOCKOPOCTHYHO rpaBMpOBKY U pesky,
- paboyas nnowaab: He meHee 600 x 300 Mm,

- pama-nogcTaBka Ha Konecax: Hanuuue,

- KOMIMpEeCcCcop AN CUCTeMbI NoaayBea: Hanu4uve,

- I4EenCTbIN CTON: Hanu4ue,

- nporpaMmmMmHoe obecrnedeHre B KOMMIEKTE: Hanu4ume,

- MakcumarnbHas BbicoTa obpabaTtbiBaeMoro u3genusi: He
MeHee 100 MM,

- MOLLIHOCTb: He MeHee 60 BT,

- Knacc 6e30nacHoCcTU 2: Hann4yne

1.2 Bpawarenb ans - ononHutenbHoe npucnocobnexHne aAns craHka, LT.
rpaBUpPOBKM No3BOISIIOLLLEE OCYLLECTBNATL paboThl C TENamMm
LUITMHOPUYECKNX BpaLleHus,

N3genum ¢ KOHycamm - KOHYCbI: Hanuune

1.3 BbiTskHas cuctema ana | - HasHadeHue: nornoweHne abiMa u BpeaHbIX BELWEeCTB wT.
nasepHOro cTaHka npw peske/rpaBMpoBKE,
dunsTpytoLas - NPOU3BOANTENBHOCTb: He MeHee 300 M3/y,

- unbTPYIOLWME SNEMEHTDI: HanM4me

2 ADOVTUBHBIE TEXHONOMUK
2.1 3D-npuHTEp - Tun npuHTepa: SLA, wT.
doTonoNNMEpPHLIN - MaTepwuan: potononumep,
- paboyas obnactb (XYZ): ot 140 x 140 x 170 mm
2.2 3D-npuHTEp - Tvn npuHTepa: FDM, FFF, wT.

paclmpeHHoro opmarta |- matepuan (ocHoBHoM): PLA,

- KONMMYEeCTBO neYvaTtaroLLmnX roroBoK: He MeHee 1,

- pabouun cTon: ¢ NogorpeBoM,

- paboyas obnactb (XYZ): ot 300 x 300 x 270 mm,
- MakcMmarnbHasi CKOpOCTb neyaTu: He MeHee 150
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OETCKUX T...
Mm/cex,
- MMHMMarbHas TonwmHa crosi: He 6onee 20 MKM,
- 3aKpbITbIA KOPMNYC: HanM4me.
- OXNaXKaeHWe 30HbI NevaTu: Hanuune
23 3D-npuHTEp € ABYMS - Tun npuHTepa: FDM, FFF, LT,
aKcTpyaepamm - matepuan (ocHoBHoW): PLA,
- KONIMYECTBO NevyaTaloLnX rofioBOK: He MeHee 2,
- pabo4mn cTon: C MOOOrPEBOM,
- paboyas obnactb (XYZ): oT 180 x 180 x 180 mm,
- MakcMMmarbHas CKOpoCTb neyatu: He meHee 150
Mm/cex,
- MMHMMarbHas TonwmHa crosi: He 6onee 20 MKM,
- 3aKpbITbIA KOPMNYC: HanM4ue,
- OXNaXKaeHue 30Hbl NevaTu: Hanuune
24 3D-ckaHep 30oHa ckaHupoBaHus: He MeHee 300 x 170 mm LuT.
3 CraHkn
3.1 ®dpesepHbIi CTaHOK C - HasHa4veHune: o6paboTka MoaEeNbHbLIX BOCKOB, LT,
Yry yyebHbin ¢ NnracTUKOB, APEBECUHbI, LIBETHLIX MeTaros,
NPUHAANEXHOCTSAMMN - TUN: ppesepHbln cTaHok ¢ YlY,
- KONIMYECTBO ocel: He MeHee Tpex (XYZ),
- MaKCMMarbHOe KONM4ecTBO 060POTOB B MUHYTY: HE
meHee 15000,
- aBTOMaTtmyecKkasi CMeHa MHCTPYMeHTa: Hanmuue,
- NOBOPOTHAas OCb, HAbOP hpe3, KOMMMEKT LaHr: Hanm4me
3.2 ®dpesepHbli CTaHOK - HasHauyeHune: o6paboTka MoAeNbHbLIX BOCKOB, L.
y4eOHbIN NNacTUKOB, APEBECUHDI,
- TMN: copesepHbln cTaHok ¢ UMY,
- KONNYEeCTBO ocel: He MeHee Tpex (XYZ),
- MakcMMarbHOe KONM4ecTBO 060POTOB B MUHYTY: HE
mMeHee 7000
3.3 TokapHbIN CTaHOK - MaTepuan obpaboTku: meTann,
- AnameTp CKBO3HOMO OTBEPCTUS LUNUHAENS, MM: HE
mMeHee 20,
- MakcMMarbHas YyacToTa BpalleHus WwnuHaens, 06./MuH:
He meHee 2500,
- MOLLHOCTb: He MeHee 590 BT,
- NNaBHasa perynupoBka CKOPOCTU LUNUHAENSA: Hanuyue,
- KOMMIEKT NpucnocobneHnii n pesLoB A5 TOKAapHOro
CTaHKa: Hanuuune
3.4 CBepnunbHbIA CTaHOK - Martepuan obpaboTku: aepeso, wT.
- MakcumarnbHas YyactoTa BpalleHus wnuHaens, 06./MyH:
He meHee 3330,
- MOLLIHOCTb: He meHee 1000 BT,
- MakcumarbHbIA AMameTp cBepria, MM: He MeHee 25,
- maTepwman obpaboTku: oepeBo,
- KOMMMEKT NPUCNOocobeHnn 1 cBepn Ans CBEpPUbHOro
CcTaHKa: Hanu4yme
3.5 CBepnunbHbIN CTaHOK ¢ | - MakcMMarbHbI gnameTp cBepra, MM: He MeHee 16, wT.
TUCKaMu - MOLLHOCTb, BT: He meHee 500,
- HanpsbkeHwue. B: 220,
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- MakcMMarbHas YacToTa BpalleHus WnuHaens, 06./MuH:

He meHee 2350

3.6

CeepnunbHbIn
HaCTOSNbHbIN CTAHOK

- MakcumanbHasi CKOpOCTb BpaLLEeHUs LUMMHAENS: He
meHee 2500 06./MuH,

- MakcMMarbHbI AnaMeTp ceepna: He MeHee 13 MM,
- BCTPOEHHbIN LnpoBON AUCNNEN: Hann4me

wT.

3.7

Twnckn ctaHOYHbIE

- Pasmep cTaHO4YHbIX TUCKOB: HE MeHee 5",
- pasmep 3aroToBKuW: He MeHee 85 MM

wT.

3.8

CTaHoK Ans 3aTOYKM
cBeprn

- MowHocTb anekTpoasuratens: He meHee 600 BT,

- HanpskeHne nuTtaHus: 220 B.

- MakcumarbHOe Yncro o6opoToB: He MeHee 7500
06./MUH,

- MakcumarnbHbIA gMaMeTp 3aTauyMBaemMoro cBepna: He
meHee 20 Mm

T,

3.9

Tounno

- MowHocTb anekTpogsuratens: He meHee 600 BT

- WnnMdoBanbHbIN KPYr: Hanuune,

- pasmep wnmdosaneHoro kpyra: He meHee 200 x 30 Mm
- MakcumarbHOe YMcrno 06opoToB: He MeHee 2850
06./MVH

wT.

3.10

Tounno ¢ oxnaxgeHnem

- Tvin TouMna: c peayKTopom,

- MOLLHOCTb: He MeHee 250 BT,

- MakcMmarnbHas 4YacToTa BpalleHus: He MeHee 2850
006./MVH.

- OXIaXXgeHue: Hann4me

wT.

3.1

Tucku cnecapHble
CTauMoHapHble

- Tun: cnecapHble,
- WwnpuHa rybok, Mm: He meHee 100,
- pabouunnt xoa, Mm: He meHee 100

wT.

3.12

MMnboTuHa no meTtanny
Ons pesku Tekctonuta

MakcumanbHas TonwmMHa NMCTOBOro MeTanna: He MeHee
5 MM

wT.

N3mepuTenbHble Npuoopsl

Ocuunnorpacd

- KonuyectBo kaHanoB: He MeHee 4,

- MakcumarbHas nornoca nponyckaHus: He meHee 300
Mru,

- MakcMMarnbHas YacToTa QUCKPETU3aUmMmn: He MeHee 2
Mu,

- MakcumarsnbHbI 06bem namaTu: He meHee 24 Ko,

- 5 (PyHKLMIN MaTeMaTUKN: CIIOXXEHWNE, BblYUTaHUE,
YMHOX€eHNe, nHBepcus, ycpeaHeHue (4/16...128/256):
Hanu4ne

wT.

4.2

HactonbHbIN
MynbTUMETP

- Paspeluenue: He meHee 6 pa3psaos,

- rpadomyecknii gucnnen: Hanuyue,

- MaKkcumMarnbHbIA TOK: He 6onee 10 A,

- MakcumarbHoe conpoTuBneHune: He 6onee 1 FOm

wT.

4.3

"eHepaTop
curdanos/ocumnnorpad/
MYNbTUMETP
nopTaTUBHbIN

- Ocumnnorpad: KonmM4ecTBO KaHamnoB: He MeHee 2,
MaKcuMarnbHas nonoca nponyckaHus: He meHee 200
Ml u, BxoaHas cBA3b - nepeMeHHbIn Tok (AC),
noctosHHbIN Tok (DC), 3azemneHne (GND): Hannuue,

wT.
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- MyNbTUMETP: U3MepAeMble NapameTpbl: NePEMEHHOE 1
NOCTOSIHHOE HarnpsiKeHUe N TOK, CONPOTUBIEHME,
€MKOCTb, TECTUPOBaHNE ANOO0B, MPO3BOHKA Lienen,
MaKcuMarbHbI BXOAHOM TOK He 6ornee 10 A,

- reHepaTop cuUrHanoB: gnanasoH: 1 'y ~ 25 Ml'u,
aucnnen: He meHee 5 OONMOB

4.4

leHepaTop curHanos

- KonnyecTtBo KaHanoB: He MeHee 2,

- KONIMYECTBO CTaHAAPTHLIX DOPM CUrHaroB: He MeHee 4,
- COXpaHeHune aaHHbIX Ha USB-HakonuTens un
AnctaHuuoHHoe ynpasneHue no USB-nHTepdency:
Hanu4yue;

- usetHon TFT gucnnen ¢ anaroHanbio He meHee 3,5" n
noaaepKko oTobpaxkeHnst opMbl cUrHana: Hanuyme

T,

4.5

Jlornyecknin aHanusatop
¢ USB-uHTepdericom,
Tmn 1

- KonnyectBo nornyeckmnx kaHanoB: He MeHee 16,
- nonoca nponyckaHus: He meHee 100 Mlu,

- nepegaya AaHHbIx No uHTepdericy USB Ha MMK:
Hanu4ue

wT.

4.6

Jlornyecknin aHanusatop
¢ USB-uHTepdericom,
T™n 2

- MakcumanbHas vyactoTta guckpeTtusauum: He meHee 200
My,

- U3MepeHne, AeKoaupoBaHMe U aHann3 curHanos bonee
90 npoTOKONOB: Hanu4ue,

- pyHKuMsa nuTanns ot USB-nopTa: Hannune

wT.

4.7

TokoBble
KneLwm/mMmynsTumeTp

- MocTtosiHHbIN/NepeMeHHbI Tok 0T 10 MA o 300 A,

- NOCTOsIHHOEe/NepeMeHHoe HanpsbkeHne oT 1 mB go 600
Bs

- conpoTuerieHune ot 0,1 Om go 40 Mowm,

- MPO3BOHKA: Hanu4une

- yOepXxaHue nokasaHuin: Hanvyune

wT.

4.8

MynbTumeTp, TMnN 1

- [Ins namepeHnst HanpsXXeHus1, CONPOTUBNEHMS,
€MKOCTH,

- BXOAHasi KrneMma ansi UsMepeHuin NepemMeHHoro 1
nocTosiHHoro Toka cunon go 10 A: Hann4une,

- NOACBETKa AUCNNEs: Hanm4me,

- yOepxaHue nokasaHuin: Hanumyue,

- MPOTMBOYAAPHbIA KOPMYC: Hanu4me

T,

4.9

MynbtumeTp, TMN 2

- ,U,J'IFI n3mepeHna Cunbl nepemMeHHOro n NoCToAHHOro
TOKa, n3MepeHna NnoCToAHHOIo n nepemMeHHoro
HanNPs>KeHUs1, CONPOTUBIIEHNS,

- TUN: MOPTATUBHbIA MyNbTUMETP,

- PE3MHOBBIV 3aLUUTHbBINA YEXOST: Hanu4me,

- AUCNNEeNn: Hanu4yme

wT.

4.10

MukpomeTp

- HasHaueHue: ncnonb3dyeTtcd anda nposeneHnsa
BbICOKOTOYHbIX 3aMepOB MEJIKNX JeTanemn n 3aroToBokK,
- Martepuan: ctalb

T,

4.1

LTaHreHumpkynb
ANEKTPOHHbIN

- Martepuwan: metann,
- KOpnyc ancnnes: nNnacTuk,
- rmybvHomep: Hanu4yue

wT.
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OETCKUX T...
4.12 | Becbl 3N€KTPOHHbIE - MakcvmanbHbIn Npeaen B3BELMBAHNSA: HE MEHEee 2 KT, WwT.
- TOYHOCTb: o 0,11
5 MasnbHoe obopyaoBaHue
51 MHaykumoHHasa nasinbHag | - KonmyecTBo kaHanoB: He MeHee 2, wT.
cuctema - MAasiNbHUK C NOACTaBKOW: Hanm4yne,
- HAKOHEYHUKN: HEe MeHee 2 TUMOB,
- MPELUM3MOHHBIN TEPMOMMHLUET C MOACTABKOW: Hann4ne
5.2 MasnbHasg ctaHuma ons | - MakcumansHas TonwmHa ceapku: He meHee 0,4 Mm, wT.
TOYEYHOWN CBapKK - MaKkCMMarnbHbIN CBApPOYHbIN TOK TOYKK: He MeHee 500 A,
- pabota ot cetn 220 B: Hannuune
5.3 MasanbHas cTaHums - ®eH: paboyasa TemnepaTypa, °C: ot 100 go 480, wT.
- nasinbHUK: paboyasi Temnepatypa, °C: ot 200 o 480,
- MOLLIHOCTb NasnbHuKa: He meHee 50 BT,
- KEPaMWYECKUIA HarpeBaTenb: Hannyne
54 EmkocTb anga TpaBnenuna |- [lna TpaBneHMs neyaTHbIX NnaT B pacTBOPE XNIOPHOro Kommnn
nnat xenesa, eKT
- BO3JYLUHbIVA HAcoC: Hanmyne,
- HarpeBaTernb XUAKOCTU C NOAAEPKAHNEM NMOCTOSAHHOM
Temnepatypbl: Hanu4ne
6. AKKYMYNSATOPHbIA UHCTPYMEHT
6.1 AKKYMYNATOPHbLIN - HanpsxkeHue, B: He meHee 18, wT.
MHOTO(OYHKUMOHAMNbHbBIA | - SNEKTPOHHAA perynnposka 060poTOB: Hannyue,
WHCTPYMEHT (MyNnbTUTYN) | MakcumarnbHas 4YactoTa konebaHun: He meHee 21000
KON/MUH,
- MOLLIHOCTb: He MeHee 190 BT.
- KONIMYECTBO HacaokK B KOMMIekTe: He meHee 40 wr.,
- yemofaH Ansi XpaHeHUs: Hanuine
6.2 LWypynosepT - HYycno akkyMynsaTopoB B KOMMSEKTE: HE MeHee 2, L.
- HanpsbkeHne akkymynatopa: 12 B,
- peBepc: Hanuuue,
- Hanm4me He MeHee OBYX CKOPOCTEeWN,
- Kenc/yuemoaaH: Hanmune
7. NHCTpyMeHT
7.1 Py4Hble HOXHULBI MO - Hasna4veHue: ons pyyHon peskn MareHbKMX 3aroToBOK L.
mMeTanny N3 TEKCTONUTA,
- anuHa: He meHee 300 mm
7.2 Kneeol nuctoner - lnameTp KNeeBoro CTepXkHa: He meHee 11 MM, wT.
- HOXKa-NoACTaBKa: Hanu4ue,
- (byHKLMA perynmpoBkM TemnepaTtypsbl: Hanmumne
7.3 OnuHHOrybubI-Kycayku - PexyLwunin nHCTpyMeHT Ansa nepepesaHusa matepuana, WT.
nonykpyrnbie 125 mm - Matepuan. metann,
- MaTepwuan py4ek: nnactuk/pesmHa/KoOMOUHNPOBAHHbIE
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OETCKUX T...
7.4 MpeLm3nNoHHbIN NUHLET - MyHueT onsa yaepXmBaHUSA 3NEKTPOHHbIX KOMMOHEHTOB, WwT.
MaTepuan: HepasetoLlas crarb,
- ANMHa: He meHee 110 Mm
7.5 MpeunsnoHHbIN NMHUET - MuHueT ona yoepXmBaHUa 3MeKTPOHHbLIX KOMMOHEHTOB, LT.
yrnoBsou 3arHyTtas paboyas 4yacTtb: Hanuuue,
- MaTepuan: HepxasetoLlasi ctTanb,
- ANMHa: He meHee 110 Mm
7.6 Muna TopuoBOYHada - MoTpebnsemasn mowHocTb: He MmeHee 1800 Br, WwT.
- HanpsbkeHne nutaHua: 230 B,
- TUM TOPLOBOYHON NWMbI: C MPOTAXKKOM
7.7 CabenbHas nuna - BoicoTa nponuna: He meHee 255 mm, L.
- 4YMCIO X040B B MUHYTY: He MmeHee 2800,
- MNaBHbIN NyCK: Hanu4ue,
- NNaBHasa perynupoBka CKOPOCTU: Hanuyune
7.8 MpodeccmnoHanbHbIN - KonuyectBo npegmeToB B Habope: He meHee 120 wr., wT.
Habop MHCTPYMEHTOB - COCTaB: Habop O0TBEPTOK, HABOP raeyHbIX KIYen,
rofI0OBKM TOPLEBbIE, MACCaTUXK, KyCadku 1 ap.
7.9 OnekTponobsunk - OyHKUUNS perynupoBkM o60pOTOB: HanNu4une, L.
- ckoboBMaHasa pyKkosiTKa: Hann4uve,
- BeC: He bonee 2,2 kr
7.10 |Habop oTBepTOK - CneumanbHbI cTeHA ANS pasMelleHnsa Habopa: LT.
pacLUMpPEHHbIN Hanuuue,
- obLee konnmyecTBo NpegMeToB: He MeHee 40 wWr.
- MaTepuan CTepXHs: cTarnb
7.11 | Habop HanunbHUKOB - KonnyecTtBo: He MeHee 5 WrT., LT.
- TUN HanNUNbHUKOB: KPYTIbIA, YeTbIPEXTPaHHbIWA, NITOCKWNA,
NONYKPYIIbIN, TPEXIPaHHbLIN,
- MaTepwuan py4vek: nnacTuk,
- obwas gnvHa: He meHee 100 Mm
7.12 | Habop Hagdunen - Tvn Hagdunen: anmasHsle, wT.
- paamepbl: He meHee 140 x 70 x 3,
- KOnM4yecTBo B Habope: He meHee 10 wr.
7.13 | CtpybumHbl Tun: F-obpasHas, G-obpasHas Komnn
exT
7.14 | YHuBepcanbHoe YHuBepcansHoe 3aXXMMHOE YCTPONCTBO ANns doukcaumm LT,
3aXXMMHOE YCTPONCTBO HerabapuTHbIX U3genuin
7.15 | Habop meTuymkoB 1 KonunyecTtBo npegMeToB B Habope: He meHee 40 wwrT. wT.
nnawek B NacTMKOBOM
Kence
7.16 | Habop kntouen - KonnyecTtBo knto4ven: He meHee 16 WwT., wT.
- paamep: oT 6 4o 24 Mm
7.17 | Habop Hagdunen - Tun Hagdunen: anmasH.le, LT.
- paamepbl: He meHee 140 x 70 x 3,
- KOnM4ecTBo B Habope: He MeHee 10 Wr.
www.consultant.ru CrpaHuua 125 u3 142

HafeXXHaa npaBoBas noaAepXXkKa


http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru

PacrnopsbkeHue MuHnpocBelleHns Poccumn ot 17.12.2019 N P-139
"O6 yTBEpPXXAEHUN METOANYECKUX PEKOMEHAALIMI MO CO3AaHNI0

JETCKUX T...

[okyMeHT npepoctasneH KoHcynbraHTlntoc

[aTta coxpaHeHus: 26.02.2020

7.18

Habop py4HbIx
WHCTPYMEHTOB

- Konuyecteo B Habope: He meHee 200 wT.,
- KONM4YecTBO CBepI: He MmeHee 33 WrT.,

- KONM4YecTBO OUT: He MeHee 124 wrT.,

- MarHUTHLIN gepxaTenb ansg 6ut: Hanuune.,
- TMOKMIA gepxaTenb ans out: Hanuyue.,

- npoyee

wT.

7.19

Ha6op MHCTpYyMeHTOB B
yemogaHe

Topuesble ronosku (1/4"), BopoTok (1/4"), yannHutenos
ang Bopotka (1/4"), oTBepTKM AN TOYHbLIX paboT,
OTBEPTKM, KMOUN 1 Ap.

T,

7.20

HoxoBka no MeTanny

- TpaHchopmMupyemasi KOHCTPYKLIMSA HOXOBKU: Hanuume,
- KOMMYECTBO KOHAUrypauuin: He MeHee 5

T,

7.21

MHorodyHKLUMOHaNbHLIN
WHCTPYMEHT (rpaBsep)

- MHOroyHKUMOHaNbHLIN NHCTPYMEHT OOSMKEH
obecneunBaTb: CBEpreHue, WnnudosaHue, pessby,
rpaBMpPOBKY, hpesepoBaHne, NONMPOBKY U T.A4.,

- BO3MOXHOCTb 3aKpenneHus uaHru - ot 0,8 mm: Hanuune,
- MaKkcumarbHOe Konmy4ecTBo 060poToB: He MeHee 30000
06./MUH,

- YemofaH Ans XpaHeHUs: Hanu4ine

wT.

7.22

OTtBepTKa
OnHaMoMeTpuyeckas

- HaCTpOVIKa KpyTALWero MoOMeHTa C noMoLlbo
OTAENIbHOrO Krio4a: Hann4une,

- CMEHHble JBOWNHbIE CTEepXHU: Hanun4vue,

- CMeHHasa ABYXKOMMOHEHTHAaA PYKOATKa: Hann4me

T,

7.23

Habop oTBepTOK

- OTBEPTKM C MPAMBIM LUULLEM: HE MEHee 3 LWT.,
- OTBEPTKM KPECTOBbIE: HE MEHee 2 LWT.,
- oTBepTKa "no3vapue": He MeHee 1 WT.

T,

7.24

Habop oTBepTOK
yAapHbIX

HaGop oTBepTOK yaapHbIX: He MeHee 6 LUT.

T,

7.25

MeTtannuyeckas nmHenka

- Matepuwan: metann,
- anuHa: 300 mm, 600 mm, 1000 mm
- pasmeTKa: B CaHTUMeTpax n MunrmMmeTpax

Komnn
eKT

7.26

YronbHUK

- MaTepuwan: metann,
- ANuHa: He MeHee 450 mm

wT.

7.27

MonoTok 6onbLuon

- Tvin: MONOTOK cnecapHbIn,

- obLwasa gnuHa: He meHee 300 MM,
- MaTepwvan ygapHon 4YacTu: cTtanb
- Bec bolika: He bonee 0,5 kr

T,

7.28

MonoTok manbin

- Tvin: MONOTOK cnecapHbIn,

- obLwasa gnuHa: He meHee 250 MM,
- MaTepwvan ygapHowm YacTu: cTanb,
- Bec bolika: He bonee 0,1 kr

T,

7.29

MarHuT WwKonbHbIN
U-ob6pasHbin

- Tvn MarHMTa: LWKOJNbHbIN,
- Nofoca: OKpalleHHbIE B KpaCHbIA U CUHWIA LBeTa

T,

7.30

YTior

- [Ins nepeHoca pucyHka ¢ TpaHcdepHon bymarn Ha
nnary,

- rMagkasi NonMpoBaHHasa NOBEPXHOCTb: Hanm4une,

- maporeHepaTop: HeT

wT.
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8. JTabopaTopHbIi UCTOMHUK | - MakcManbHoe BbIXOAHOe HanpshkeHue: He meHee 30 B, |  LWIT.
nuTaHus - MakcumarbHbIA BbIXOOHOW TOK: HE MeHee 5 A,
- KONIMYECTBO NPOrpamMMuUpyeMbIX KaHanoB: He MeHee 1,
- KOFIMYECTBO 3aMOMMHAEMbIX YCTAHOBOK: He MeHee 40
9 HononHutenbHoe obopyaoBaHve
9.1 Habop ans OeicTporo - MukpokoHTponnepHasa nnatcgopma: Hanuuue, L.
NPOTOTMNUPOBAHUSA - KOMMMEKT paguogeTanen n NpoBOAOB: HanMune,
AMEKTPOHHbIX YCTPOUCTB | - MaKeTHas nnarta: Hanuuune
Ha OCHOBe
MUWKPOKOHTPONNEPHON
nnatgopmsl
9.2 KoHcTpykTOp ANns - KoHcTpyKkTOp JOMmKeH ObITb NpegHa3HaveH ans wT.
N3y4eHnsi OCHOB N3y4YeHNs1 OCHOB 3NEKTPOHUKM U MPAKTUYECKOrO N3y4eHUS
3NEKTPOHMKHN 3aKOHOB (PU3MKK, NEXALLNX B OCHOBE CO34aHus
(3NEKTPOHHBIX 3MNEKTPOHHbIX YCTPOWCTB,
KOMMOHEHTOB " - KOMMJEKT KOHCTPYKTOPA OOMKEH CoAepXXaTb HE MeHee
MUKPOCXEM) 100 geTanen, KOMNOHEHTOB U YCTPOWCTB
10 KomnbtoTepHoe o6opyaoBaHune
10.1 | CtaumnoHapHbIn - Konnyectso saep npoueccopa: He meHee 4, LT,
KoMmnbloTEP - NPOM3BOAUTENBHOCTL NpoLeccopa (no Tecty PassMark
- CPU Benchmark http://www.cpubenchmark.net/): He
meHee 12500 eguHuu,
- TaKTOBAasd YacTtoTa: He meHee 3,2 [Tu,
- onepaTtuBHas namsaTb: He MeHee 16 0,
- 06bem Hakonutensa SSD: He meHee 128 0,
- 06bem HakonuTtensa HDD: He meHee 1 T6,
NpOn3BOAMNTENBHOCTL rpadnyeckor NoACUCTEMBI (MO
Tecty PassMark Video Card Benchmark
http://www.videocardbenchmark.net): He meHee 11000
eauHnL,
- TaKTOBasi YacToTa BMAeoKapThbl: He meHee 1,6 Ty,
- onepaTtuBHas NamaTb BUAEOKapThl: He MeHee 8 [6;
- npeayctaHoBneHHas OC c rpaduyeckum
nonb3oBaTeNbCKMM MHTepdencom, obecneymnBatoLLas
paboTy pacnpocTpaHeHHbIX 06pa3oBaTeNbHbIX U
006LecMcTEMHBIX NMPUIOXEHUI: TpebyeTcs,
- MaHUMNYNATOP TMNa MbIlb, KNaBMaTypa: Hanu4me
10.2 | MoHuToOp - [lnaroHanb MOHUTOpA: He MeHee 24", wT.
- paspeLleHue: He meHee 1920 x 1080
10.3 | CneunanuanpoBaHHbI - Mpoueccop: He meHee 4 aaep, LT
KOMMbIOTEP AN CTAHKa C | - NPOM3BOAMTENBHOCTL NpoLieccopa (no tecty PassMark
MOHUTOPOM - CPU Benchmark http://www.cpubenchmark.net/): He
meHee 7500 eanHuny,
- TakTOBasi YacToTa: He MmeHee 1,6 T,
- onepaTtuBHas namsaTb: He MeHee 8 6,
- 06bem HakonuTenst SSD: He meHee 128 6
- npeaycTtaHoBneHHas OC c rpaduyecknm
nonb3oBaTeNbCKMM MHTepdencom, obecneymnBatoLLas
paboTy pacnpocTpaHeHHbIX 06pa3oBaTeNbHbIX U
06LecMCTEMHBIX NMPUIOXEHUI: TpebyeTcs,
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[aTta coxpaHeHus: 26.02.2020

OETCKUX T...
- AnaroHarnb 3KpaHa: He MeHee 24 [01MOB,
- paspelueHune: He meHee 1920 x 1080,
- KnaBuaTypa, MaHUNynAaTop Tuna Mblilb: Hanuyne
10.4 | NcToYHMK - Tun: NBI wr.
becnepebonHoro - BbIXOHas MOLLIHOCTb: He MeHee 650 BA,
nuTaHus - BbIXOA4Has MOLIHOCTb He MeHee 390 BT
10.5 | MOY A4 (npuHTep, - Tun yctporncTtea: MOY, L.
CKaHep, Konup) - UBETHOCTb: LiIBETHON,
- bopmart Bymaru: A4
10.6 | LLUnpokodopmaTHbIi - LiBeTHOCTb: LUBETHON, wT.
MONHOLIBETHbLIV MpUHTEP | - dhopmaT Bymaru: He meHee A1
10.7 | Pexywumi nnotrep - HasHa4veHue: onst TOMHOW KOHTYPHOW pe3kun maTepuana, .
- MaKkCUManbHbIN pa3mep: He meHee A2
11 MpeseHTaumoHHoe obopyaoBaHue
11.1 | MoHoGno4Hoe - 'HTepaKTMBHbI MOHOOOYHbIV ANCNNEN, AnaroHanb LT.
WHTEPaKTUBHOE 3KpaHa: He MeHee 65 AMMOB, KONTMYECTBO
YCTPOWCTBO O[HOBPEMEHHO pacrno3HaBaeMbIX KacaHWU CEHCOPHbLIM
3KpaHOM: He MeHee 20 kacaHui,
- KONMYECTBO NogaepxmBaeMbix 6esbaTapernHbix
CTWUMYCOB OOHOBPEMEHHO: HE MeHee 2 LWT.,
- UIHTErpupoBaHHbIN JaTYMK OCBELLLEHHOCTU OIS
aBTOMaTNYECKON KOPPEKLUN APKOCTM NOACBETKM:
TpebyeTcs,
- UHTErpMpoBaHHble (OYHKLMM BbiBOAA M306paxkeHni ¢
3KpaHOB MOBUIBHBIX YCTPOMCTB (Ha nnaTdopme
pacnpocTpaHeHHbIx OC), a Takke C BO3MOXHOCTbIO
WHTEPaKTUBHOIO B3aMMOLENCTBUSA (YNpaBreHust) ¢
YCTPONCTBOM-UCTOYHUKOM: TpebyeTcs
11.2 |HanonbHas mobunsHasa |- COBMECTUMOCTb C MOHOBMOYHBIM UHTEPAKTUBHBLIM LT,
cToMKa Ans ycTtponcteom n. 11.1,
WHTEPaKTUBHbIX AOCOK - MaKkcumarbHbI BEC, BblAEPXXMBAEMbIN KpENNEHNEM: He
Unu yHmBepcarnsHoe mMeHee 60 Kkr
HaCTeHHOe KpenneHne
11.3 | dnunyapt Pa3wmep pabouyei obnactu: He meHee 700 x 1000 mm wT.
11.4 | MarHuTHO-MapkepHas Tun: nonMmepHas, cyxocTupaemas wT.
nocka
12 MporpammHoe obecneveHne
12.1 | OdpucHoe nporpammHoe | lNporpammHoe obecneveHne ans npocMmoTpa u niueH
obecneyeHne penakTMpoBaHNs TEKCTOBBIX AOKYMEHTOB, SMEKTPOHHbIX 3uA
Tabnuy 1 npeseHTaumi pacnpocTpaHeHHbIX (hopMaToB
12.2 | lNporpaMmmHoe - KonnyecTtBo BbIBOAOB: HEe meHee 1000, nueH
obecneyenne CAlP ansa | - KonM4ecTBO CUrHaNbHbIX CNOEB: He MeHee 4 3u4
NPOEKTUPOBaHMS
neyaTHbIX Nnat
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[aTta coxpaHeHus: 26.02.2020

OETCKUX T...

12.3 |lporpammHoe - Konnyectso BbiBOAOB: He MeHee 500, niueH
obecneyeHuve ons - KOMIMYECTBO CUMHambHbIX CMIOEB: HE MeHee 2 3ua
NPOEKTMPOBaHUS
neyartHbIX nnat

12.4 |lMporpammHoe - Cuctema TpexMepHOro MogennpoBaHus: Hanu4ume, niueH
obecneuexve ans 31 - cucTeMa aBToMaTU3NPOBAHHOIO NPOEKTUPOBAHUS: 3us
MOOEeNMpoBaHus Hanmyve,

- coOBCTBEHHOE MaTeMaTU4eCKoe A4po: Hann4ne
- NUueH3ns Ha komnnekTt MNK: Hanuune

12.5 | MNporpammHoe Mo Heo6xoAMMOCTK, AN UCMONb30BaHUSA CO CTAHKaMM
obecneyeHve ons
NCMNOMb30BaHWs CO
CTaHKamm

13 Mebenb 1 ocHalleHne pabo4mx Mect

13.1 | KomnnekT gn4a - EBpoKoHTElHEp WTabennpyembin, KomnJ
OCHalLeHuns pabounx - KacceTHuUa cepun 550 B KOMMEKTE C NPO3paYHbIMMU eKT
MecCT ayenkamm,

- KOHTENHEP C KPbILLKON,

- KOMMNJIEKT OpraHan3epos,

- WeTKa-cmeTKa,

- CeT Ansa Menoyen - 5 cekuun

13.2 | depxatenb TpeTbs pyka |- Hanuuune 3aXxnmoB: He MeHee 2 LWT., wT.
C nynown x2.5 - LED-nogceeTka: Hann4ue,

- niyna: Hanu4une, yBenuyeHne: He MeHee x2,5

13.3 | KomnnekT 3awmTHOM - OYKknM 3almnTHbIE, Komnn
ogexapl - pecnuparopsbl, eKT

- XanaTt aHTUCTaTU4ECKNIA,

- Xxanat nabopaTopHbIN,

- Habop nep4atok,

- Kacka 3almTHas,

- nepyaTkmM aHTUCTaTU4ecKme

13.4 | NpoMbILINEHHbIN - Tun ybopku: cyxasi u BrnaxHasl, LT.
nbinecoc, Tmn 1 - MakcumanbHasa MOLWHOCTb: He meHee 1000 BT,

- 0bbem baka: He meHee 30 n,
- cucTeMa OYUCTKM punbTpa: pyyHas

13.5 | MNpoMbILNEHHbIN - [1Ba 6aka pa3HOi EMKOCTU: Hanu4ue, wT.

neinecoc, Tmn 2 - cbop ntoboro Bnaa mycopa, BoAbl, HETOPHYMX
XnOKoCTen 1 nobor HeB3PbIBOOMACHOM
MEeNKOAMCMNEPCHON NbIMN: Hanuyue,
- MOLLHOCTb BcackiBaHus: He meHee 1000 aspoBartr,
- YPOBEHb LLyMa nblnecoca: He 6onee 65 Ab;
- MaTepwuan kopnyca: ctasnb

13.6 | Komnnekt mebenu - MNpownsBoacTeeHHasn mebenb: CTyn onepartopa CTaHka, Komnn

cTorika pasmelleHus MK ansa ctaHka, cuctema xpaHeHus eKT
pacxoHOro matepuana v MHBeHTaps, CTon Ans
obopynoBaHus, Wwkad MeTannmyeckmmn
WHCTPYMEHTalbHbIW, NPOMBbILUMEHHAs TeNexXka
nogkaTtHas, CToNn nassbliuKa C BbITSXKHBIM PYKaBOM U
OOMNOMNHUTENBbHBIM OCBELLEHMEM, LWKadbl ANS oaexabl
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(MHouBMAyanbHbIN, 0bwue), Tymba NHCTpYyMeHTanbHas,
ALWMK ANS MIHCTPYMEHTOB, BEPCTAaKM, CTENNAXMU,

- yyebHasi mebernb: CcTonMbl, CTyNbs (kpecna),

- mebenb ang negarora: cton, cTyn (Kpecno)

14.

KomnnekrytoLime
mMaTtepuarnbl

- Bopopok-gobonHNMK cnecapHbIn,

- nepxartenb OS5 HOXXEeN MarHUTHbLIN,

- MarHUTHaga Jatua,

- nyna,

- HOXW KaHUenspckue,

- TEPMOMETP 3IEKTPOHHbIN,

- CBepna ansa ceBeprieHust OTBEPCTUI B NeYaTHbIX nnartax,
- BUHTbI OLIMHKOBaHHbIE,

- ralikm oUMHKOBaHHbIEe,

- Wwarbbl,

- NoaJioXKa nmcToBas,

- cBepna.

- OuThl,

- )Kana K nasnbHOn cTaHuuu,

- MeTannm4yeckas ryoka ans o4McTKu Xana,
- Habop kapaHgallel NNOTHUKA,

- Habop kncTen Onst BOOHbIX KPacok,

- KOBPUK YHMBEPCATbHBbIN,

- HOE

Komnn
eKT

15.

KoMnnekT pacxogHbix
maTepuanos

- PacxogHble maTtepuansl ana FDM/FFF-npuHTepos,
- pacxogHble Mmatepwanbl 4ns oTonoIMMEPHOrO
npuHTEpa,

- MOAENbHbIN NNACTUK,

- OpPrcTeKrno,

- haHepa,

- NMNCTOBOW NAacTUK MeTanM3MpoBaHHbIN,

- HMKeneBasi NeHTa,

- paguogeTanu,

- JaTymKu,

- CEHCOopbI.

- Moaynu,

- cBeTOAMOAbI,

- abpasmBHble ry6ku,

- antOMUHUEBLIE JNTUCTbI,

- anMUHUEBbLIV NPOUNb Pa3HOro CeYeHus,
- antoOMUHUEBbLIE YTONKN,

- anMUHUEBAs NEHTa,

- anoMuHKueBas Tpyba KBagpaTHOro ceveHus,
- aMMOHUSA nepcynbgar,

- XIIOpHOE Xeneso,

- apMUpOBaHHas NeHTa BrarocTonkas,

- Kpacka-a3po30nb,

- batapeu ankanvHoBble (AA, AAA),

- BaTapeliHble OTCEKM,

- batapes nutaHms CR2032,

- 6pycok abpasnBHbIN,

- BogocTovikas 6ymara P1000 n P1200,

- BblKNo4aTenu,

- Tymbnepbl,

- FepKOHOBOE pere,

- AVHaMUKM,

- N30eHTa,

Komnn
eKT
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- knen MBA,

- cynepknem,

- MOTOpHI,

- MPOBOJIOKA,

- NTaTyHHbIE CTOWKM,

- nncTbl NMBX 10 MM 1 5 MM,
- MapKepbl NEPMaHEHTHbIE,
- MUKPOCXEMb,

- MOHTa)Hble NPOBOAA,

- Habop knemm,

- pe3vHOoBbIE YMMNOTHUTENbHbIE NPOKNaaKK,
- MPY>XMHbI PA3HOIO CEYEHUS N Pa3mMepoB,
- MONIOTHA 41151 HOXOBKM,

- nepegaTtymk ynbTpassykoson 40 kl'y,

- MIPUeMHUK ynbTpassykoson 40 ki'L,

- NepeMbIYKM ANg MakeTHbIX nnar,

- NeyaTHast MakeTHas nnara,

- MNaBKWe npegoxpaHnTeny,

- MraTbl MakeTHble 6GecnaeyHsle,

- MONIOTHAa A1 HOXOBKM MO MeTanny,

- MONoTHa Ans anekTponobsuka,

- npunon MNMOC 61,

- MpoBOAa pasHoro Tuna,

- CTSDKKW MITacTUKOBbIE,

- CTSDKKWM HEMIOHOBBIE,

- TEKCTOMMWT,

- TepmMoycagoyHas Tpyoka,

- TpaHchepHaa Gymara onst nepeHoca pUCyHKa nnatbl Ha
TEKCTOMNMWT,

- dhntoc,

- LanoHnak 3eneHbli 1 KPacHbIN.

- 3MOKCUOHbIN KINEen,

- HOE

16

NHoe

16.1

Komnnekt kabenen un
nepexoaHnKoB

- Kabenwu, nepexodHunku Anst noakmioyYeHns 1
KOMMYyTaLMn 060pyaoBaHuS;

- CeTeBOW yANUHUTENb ANS NOAKMIOYEHUst 06opyaoBaHUS
K CETUW 3NeKTponMTaHus u ap. (no BbIGopy)

Komnn
eKT

16.2

Y4yebOHas n
MeToan4veckas
nutepartypa

Ons peanusauun o6pa3oBaTerbHbIX NPOrpamMmm

Komnn
eKT

Paspen 13. QHepAXMKBaAHTYM

N n/n

HanmeHoBaHue

I'Ipvl MepHble TEXHUYECKNE XapaKTEPUCTUKN

En.
n3m.

MpodgunbHoe obopyaoBaH

me

1.1.

Komnnekt ans
npoeeneHus
3KCMEPUMEHTOB B
obnactu

Peanuaauus uccrnenoBaTenbCkUX U UHKEHEPHbIX
MPOEKTOB C MCMOSb30BaHNMEM He MEHee 5 NCTOYHMKOB
3NeKTPo3Heprumn

T,

Hagex
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OETCKUX T...
anbTepHaTMBHON
3HepreTuku

1.2. | HabGop aonsa nsy4deHus M3yueHune npnHUMnoB paboTbl ¢ BOOOPOAHBIMMU wT.
TONMNMBHbBIX 3NIEMEHTOB TONNMBHBLIMW 3IeMeHTamMu

1.3. | Komnnekt no nsyyeHuto | MiaydeHune npuHUMna nonyyYeHus 3reKTposHeprum ns LT,
COITHEYHOW 3HEpPreTuku 3HEPrUM COMHEYHOrO U3IYYEHMUS, C CUCTEMON ee
And nony4yeHus nocrneayoLero NCNonb3oBaHUS AN NOnyYeHus
Bogopoaa Bogopoaa.

1.4. |Y4yebHO-MeTOOUYECKUN MayyeHune adppexToB MenbTbe 1 3eebeka, a Takke LT.
CTeH ANnd n3yyeHus NpYMeHeHne 3TuX 3 eKTOB B MCCNedoBaTENbCKMX
TEpPMO3neKTpu4ecTsa npoekTax

1.5. [JlabBopaTtopHbii Habop KoHcTpynpoBaHue cnaboToYHbIX 3HEPreTUYECKUX CUCTEM |  LUT.
Ons n3yyeHus B 06racTu TepMarnbHON SHepru
TEpPMO3neKTpu4ecTsa

1.6. | YyebHo-meTOaMYECKUN [MpoekTHas A4eATenbHOCTb U U3ydYeHue NPUHLMNOB LT,
CTeH ANns usyyeHus paboTbl MPOTOYHbIX GaTapen
NpVHUKUNOB paboThl
NPOTOYHbIX OaTapen

1.7. | YyebHO-meTOaQMYECKUNA BbicokoTemnepaTtypHble 3neMeHTbl NnaHapHoro Tuna: LT,
Habop Ans n3yveHus Hanuuve
TBEPAOOKCUOHBIX
MUKpPOTPYBYaThIX
TONMNMBHBIX 3NIEMEHTOB

1.8. | YuyebHo-meTOaQMUECKUN M3yyeHne npuHumna paboTbl pasnnyHbIX TUNOB LT
KOMMMeEKC Ans nsydeHus | conHeudHblx naHenen. KA. 3aBucumMocTb yrna HakrnoHa
COITHEYHOW 3HEepreTuku MaHenu nNo OTHOLLUEHUIO K UCTOYHWKY CBEeTa U T.A4.

1.9. | YyebHo-meTOaMYECKUN [nsa n3ydeHus n npoekTMpoBaHUSA CUCTEMbI C LT,
KOMMMEKC AN U3ydeHUsl | pasnmMyHbIMU TUMAMKU akKyMYnAaTOPHbIX 6aTapen.

HakonuTenen
3NEKTPO3HEPIUN

1.10. | Cucrtema npaktuyeckoro |[ng nsydeHus n nporpammMmupoBaHns pasnmyHbIX LT,
N3y4eHnsi TOMMMBHOIO pexXumoB paboTbl TMBPMOHON CUCTEMBI
anemeHTa. Mogenb
rmbpugHoro aBTomMoouns

1.11. | ONeKTPOHHbIN [nsa n3ydeHns OCHOB 3NEKTPOHUKN U HEPTETUKN. LT,
KOHCTPYKTOP Ans [MocTpoeHne cuctem sHeproMeHeaxXMeHTa.

N3y4eHnsi OCHOB MogaenvpoBaHue NpoLLeccoB C NEPEMEHHBIM U
3NEKTPOHMKN U NOCTOSAHHLIM TOKOM. COBMECTMMOCTb C Habopamu 13
3HEepreTuku BBOJHOr0 Mogyns

1.12. | PecypcHbin Habop ans PecypcHbii Habop ans peanusaumm eTCKUX NPOEKTOB C wT.
peanu3auuy NPOEKTOB C | TOMMMBHLIMU 3rIEMEHTaMM MOLLHOCTbIO 4o 1 BT
TONNMBHBIMU
3M1eMEHTaMUN MOLLHOCTbIO
no 1Bt
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OETCKUX T...
1.13. [ Habop ans ndyveHus Tembl 3KCNEPMMEHTOB: HACTPOWNKa aneKTponm3epa u LT,
BOAOPOOHON SHEPreTUKM | PasfnyHbIX TOMIMBHBIX 31IEMEHTOB, BONbT-aMnepHas
B KelCe C reHepaTopoM | XapakTepucTuKa aneKkTponuaepa, nonyyeHme Bogopoaa c
Bogopoaa MOMOLLLbIO 3apSAHOMO YCTPOMCTBA, XpaHeHne BOAOPOAa C
MOMOLLLbIO akKyMmynsTopa, paboTta TONMMBHbIX
3M1IEMEHTOB C NMPOTOHOOOMEHHBIMU MeMOpaHamu,
BOMbT-aMrnepHas XxapakTepucTuka TONMUBHbIX 3NIEMEHTOB
C NPOTOHOOOMEHHbIMM MemBpaHaMm, paboTa TONMMBHbIX
3MIEMEHTOB C coAepXaHneM aTaHona, BofbT-amnepHas
XapakTepucTvKa 3TaHOMO-TONMMBHOIO 3f1eMeHTa
1.14. | Ha6op paTtumkoB ans Habop gatumkoB Ans Cnonb30BaHUS Ha PasnUYHbIX WwT.
NpoeKTUpoBaHNs aTanax NPoeKTUPOBAaHNS SHEPreTUYECKNX N SNEKTPOHHbIX
3HepreTNYeckux n cucTem
3MEeKTPOHHbIX CUCTEM
1.15. | HaGop ons nposegeHus | Tembl 3KCNepuMMeHTOB: 3akoH OMa. nocnegoBaTenbHOe WwT.
3KCMEePUMEHTOB MO coeUHEeHne OMUYECKMX CONPOTUBIEHUI, NapannensHoe
HaKOMMEHNIO 3Hepruun coeVHeHNEe OMUYECKMNX COMPOTUBMEHWNIA, HOMUHAIbHOE
HanpsKeHne N MOLLHOCTb MCTOYHMKOB HaMpsXeHus,
YeTbIPEXCTOPOHHEE 30HAMPOBaHWE, BHYTPEHHee
CONPOTMBMEHNE NCTOYHMKOB HanpsXXeHus,
nocnegoBaTternbHOe NOAKNIYEHNE NCTOYHUKOB
HanpshKeHUsl, EMKOCTb akKyMynSaTOPHOIO MOAYNS,
NNOTHOCTb SHEPTNW aKKyMYNATOPHbIX MOAYIEN,
Ri-acpdhekTnBHOCTE (kO3hPMUNEHT HaOEXKHOCTH)
DaTtapenHoro moayns, obwas apdekTMBHOCTL MOAYNSA
BaTapewu, TemnepaTypHoO-3aBMCMMOE NOBeAEeHne
NUTUR-NONNMEPHOrO 3fieMeHTa, NPoLecc 3apaaku
KoHAeHcaTopa, npouecc paspsga koHgeHcaTopa u
apyrue
1.16. | PecypcHbin Habop aons PecypcHbii Habop ons peanu3aumm NpoeKkToB ¢ L.
n3y4yeHnsi BOAOPOOHOMN TONNMBHBLIMW 3NeMeHTamMmn MoLHocTbio Ao 200 BT
3HepreTUKM Ans knacca
pPOBOTOTEXHUKM
1.17. | Habop ans ndyyeHuns TeMbl 3KCNEPUMEHTOB: HAaCTPOWNKa aneKkTponusepa u L.
BOAOPOOHOMN SHEPreTUKM | PasfMYHbIX TOMMBHBLIX 3NIEMEHTOB, BONbT-aMnepHas
B KEWCE C reHepaTopoM | XapakTepuCTuKa anekTponusepa, nonyvyeHne Bogopoaa c
Bogopoaa MOMOLLLbIO 3apSAHOrO YCTPOMCTBA, XpaHeHne BoAopoaa C
MOMOLLLbIO akKymynsaTopa, paboTta TONAMBHbIX
31IEMEHTOB C MPOTOHOOOMEHHBIMU MeMOpaHamu,
BOMbT-aMrnepHasa XxapakTepucTuka TONMUBHbIX 3NIEMEHTOB
C NPOTOHOOBOMEHHBIMU MeMBpaHamu, paboTa TOMNUBHBLIX
3NEeMEHTOB C COAepXaHWeM 3TaHona, BofnbT-aMnepHas
XapakTepucTvKa 3TaHOmO-TOMNMIMBHOIO 3f1eMeHTa
1.18. [ Habop ans ndyveHuns Onga n3ydeHus npuHumna paboTbl BETPOINEKTPUYECKON L.
BETPO3HEPreTUKu, YCTaHOBKU C BEPTUKANbHOWN OCbIO
NPUHUMNOB paboTbl
BETPO3MEKTPUYECKNX
YyCTaHOBOK
1.19. [Habop ans ndyveHuns Tembl 3KCNEPUMEHTOB: BMMSIHME CKOPOCTU BETPA Ha LT,
3Heprum seTpa BETPOTYpOMHY, NyCKOBasi CKOPOCTb BETPA Y
BeTpoaBuraTens, CpaBHeHne HauyanbHOW CKOPOCTW BETpa
poTopa caBOHMYyCa 1 TPexXonacTHOro poTopa,
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OETCKUX T...
HaKoMnneHne anekTpu4eckomn aHeprumn, npeobpasosaHne
3HEeprumn B BETPOBOW TYpOMHE, BNUSIHUE HanpaeneHus
BETPA, BNUSHMWE Luara nonacty potopa, BfvsiHMe wara
rfionacTey poTopa Ha CKOPOCTb 3anycka BeTpOTYpPOUHbI,
BNMsiHNME POpMbl NIE3BUS 1 Apyrue
2. HononHutenbHoe obopyaoBaHve
2.1. | KoHcTpykTOp AN OCHOBbI 3MEKTPOHNKM, CXEMOTEXHUKM U SHEPTETUKN, wT.
N3y4YeHNsi OCHOB afjanTupoBaHHble ANns paboThbl C AeTbMU MNaALLero
ANEKTPOHUKN, LLKONbHOro Bo3pacTa
CXEMOTEXHUKN
3HepreTuku
2.2. |Habop anbtepHatmBHbIX | OCHOBbI 3HEPreTMKN ANEKTPOMOAENEN TPaHCNOPTHbIX L.
WUCTOYHMKOB 3HEPrnn C CPeACTB C UCMOMNb30BaHMEM HE MEHEE YeThbIpex
aBTOMOGUNBLHOMN pasnU4YHbIX CTOYHNKOB 3NEKTPOIHEPIUM
nnatgopmom
2.3. | Habop no anektpoHuke 1 |- MUKpPOKOHTpoOnnep: He MeHee 1 WwT., L.
CXeMOTEeXHUKe ang - ANEKTPOHHbIE KOMMOHEHTLI AN COOpKM: Hanuume,
nposeneHus - MoenvpoBaHve NpoLeccoB C NepeMeHHbIM U
MacTep-KnaccoB NMOCTOSIHHLIM TOKOM: Hanu4me
2.4. |JlaBopaTopHbIN NCTOYHUK |- KonnyecTBo KaHanoB: He MeHee 2, L.
nUTaHus - MakcumarnbHoOe BbIXogHOe HanpshkeHue: He meHee 30 B,
- MakcumarbHbI BbIXOOHOW TOK: HE MeHee 5 A
2.5. |TleHepaTop BOgOpPOAA - [Ins nonyyeHusa Bogopoaa n 3apsaaku wT.
Marnon MOLLHOCTU MEeTannorMapuaHbIX KapTPULKEN,
- IPON3BOANTENBHOCTL BogOpoaa: He MmeHee 3 /Y
2.6. "eHepaTOp BOgopoaa - Oina nony4eHua Bogopoaa v 3apagku WT.
MOBbLILLIEHHOW MOLLHOCTW | METanmnorMapuaHbiX KapTpuaxen,
- NPOM3BOAUTENBHOCTL BOAOPOAA: HE MeHee 6 n/d
2.7. |WmuTtaTtop BeTpa - He meHee 5 ckopocTen: Hannuue, wT.
- MyNbT ANCTaHUNOHHOIO YNpaBeHnst: Hanmyne,
- BO3MOXXHOCTb M3MEHEHMUS HanpaBfieHns MOTOKa
BO34yXa,
- BO3MOXHOCTb 3anycka 6e3 paccenBarens
2.8. | WmuTaTop conHua - Bo3MOXHOCTb HanonbLHOM U HAaCTOSbHOW YCTaHOBKY, LT.
- BO3MOXXHOCTb MMUTaLMW 3aTEHEHNs (MacMypPHbIA OEHb),
- UCMONb30BaHWe rperoLLmMX namn (ranorex).
2.9. | Quctunnarop [Npon3BognTENBHOCTL: HE MeHee 4 n/y wT.
2.10. | Komnnekt - Tvinbl: AA, AAA, KpoHa, Komnn
AKKYMYMSATOPHbIX - 3apsifHOE YCTPOWCTBO: Hanuume eKT
baTapen 1 3apsaHoe
YCTPOWCTBO K HUM
2.11. | a3oaHanusatop - MakcmanbHoe KONMYeCcTBO KaHamnoB: He MeHee 4, L.
BoJopoaa - pabouun grnanasoH TemnepaTtyp: oT -40 °C go 60 °C
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OETCKUX T...
2.12. | Habop onsa nsyyeHus [nsa naydeHuns npuHumMnos paboTbl n AencTBUSA LT,
hOTOBOMBTANKU COJSTHEYHbIX 3NIEMEHTOB, TEXHOMOIMIN N3roTOBIEHNS
CONMHEYHbIX 3IEMEHTOB
2.13. | Habop gns [nsa noctpoeHus "yMHON" CMCTEMBI NUTAHWUS HA OCHOBE L.
NPOEKTUPOBaHNS CUCTEM | TOMSMMBHOIO ariemeHTa MoLHocTbio 30 BT
Ha TONMNMBHbIX
anemMeHTax
2.14. | PecypcHblin Habop ans PecypcHbii Habop 4ns noctpoeHus "yMHON" cuctembl L.
NPOEKTUPOBaHNS CUCTEM | MUTAHUS HA OCHOBE TOMSIMBHOIO 3f1IEMEHTa MOLLHOCTbIO
Ha TOMMMBHbIX 30 B1. CoBmectumocTb € n. 2.13
anemMeHTax
2.15. | Habop gnsa c6opku PecypcHbii Habop, NO3BOMNSAIOLLMI BbICTPOUTL "yMHYHO" L.
TONIIMBHOIO 3NemMeHTa CUCTEMY NUTaHUS, C perynupyemomn MOLLHOCTLIo 4o 3 BT.
CoBMECTUMOCTb C pacnpoCTPaHEHHbIMM
MWKPOKOHTPOSNEPHbIMK NnaTpopmMamMm 1 ogHONNAaTHbIM
Linux-MUHUKOMMbIOTEPOM
2.16. | Cuctema nutaHusa Ha KoHCTpyKTUBHOE pelueHne ans rmbpuaHbIX yCTPOWUCTB Ha LT,
TONIMBHOM 3rieMeHTe OCHOBE TBEPAOMOSIMMEPHOro TONMIMBHOMO 3fIeMeHTa
ans rmbpunaHbIx
YCTPONCTB
2.17. | Y4yebHo-meTOaNYECKNI UayyeHune adhpexTos MNenbthe 1 3eebeka, a Takke LT,
CTeH ANns usyyeHus NpUMeHeHue 3TUX 3P dEKTOB B MCCNeaoBaTeNbCKMX
TEepMO3neKTpuyecTaa npoekTax
2.18. | JlaBopaTopHbIN KOMNNEKT | ANEKTPOMEXaHNYECKUI TPeHaXep, NO3BOMSHOLLMM L.
ONdA uccnegoBaTenbCkMX | MogenupoBaTh M U3ydaTb NPUHLMM NONyYeHns
NpPOeKTOB B obracTu 3ANEKTPOIHEPTUN N3 MOPCKUX BOSH
BOJTHOBOW SHEPreTUKM
2.19. | BonHoBas aHepreTuka [nga peanusauumn makcMmMmarnbHO NPUBMKEHHbIX K L.
peanbHOCTM NPOEKTOB B 0OMacT BOMHOBOW 3HEPreTuKu,
cbopkK 1 aHann3a CTOXacTUKN BOSIH B MECTE YCTaHOBKM.
2.20. | NNabopaTopHbIn Habop KoHcTpynpoBaHmne cnaboToYHbIX SHEPreTUYECKMX CUCTEM | LT,
ANns n3yyeHus B 06racTu TepMarnbHON SHepruu
TepMOoaneKkTpu4ecTsa
2.21. | Y4yebHO-MeTOANYECKUI [ns HarnggHon 4eMOHCTpaunm N3MeHeHNUsi CBOUCTB WT.
Habop C MMKPOCKOMOM 1 | BELLECTB NPV BO3LENCTBMMN BbICOKUX CTAaTUYECKNX
KamepoWn BbICOKOrO OaBreHni, a Takke Ans 03HaKOMIEHMS C MPUHLUMNaMu
AaBrneHuns Ansa nyyvyeHus | paboTbl kKamep Ans cO34aHMs BbICOKUX OABMEHUN.
HU3NYECKUX CBOWCTB ®yHKUMMK: co3faHue BbICOKMX AaBNeHun Ans BbiaeneHus
BellleCcTBa HaxoasaLerocs | pasnuyHblx a3 B obpasuax, co3gaHne BbICOKNX
noA gaBneHveM cBbille | AaBneHun ang obecneyeHns npoTekaHns onpegeneHHbIX
10000 atmocdpep XUMUYECKMX peakuun: Hannime
2.22. | CnektpomeTp Bbicokoro | CnekTpanbHbin AnanasoH: 650 - 940 HM, paspeluatoLas wT.
paspeLleHus crnocobHocTb: He 6onee 0,33 HM
2.23. | Habop gnsa nsyyeHus Habop ans ndyveHuns n mogenupoBaHus npuHUmna L.
rMapoO3HEpPreTmkn paboTbl rMAPO3NEKTPOCTaHLMM
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OETCKUX T...
2.24. | Habop onsa nsyyeHus Habop ans ndyvyeHns acnektoB BUOSHEpPreTukn. LT,
6uoTonnuea MonyyeHne n ncnonb3oBaHne Guorasa n cNUPTOB
2.25. | Habop gatuymkoB ans Habop gatumnkoB Ans UCNoNb30BaHNA Ha pasnnNYHbIX WT.
NPOEKTUPOBaHMS aTanax NPOeKTUPOBAHUA S3HEPreTUHECKNX N SNTEKTPOHHbIX
3HEepreTUYecKnx n cucTem
AMEKTPOHHbIX CUCTEM
2.26. | VIHTepaKTuBHbIE KypCbl Cucrtema gnst TPEHUPOBKU B PEXMME MHTEPAKTUBHOTO wT.
Mo OCHOBaM 3HEPreTuKN | Kypca v NPOBEPKM rmnoTesbl 6e3 nanuwiHen notepu
pacxoHblX MaTepuanos 1 obopyaosaHus B 06ractu
paguoanekTPOHNKN U OCHOB CXEMOTEXHUKMN
2.27. | VInTepaktnBHas cuctema | MogenvpoBaHue CUCTEM YMHOrO ropofa, ynpasneHue wT.
4N MOA4enMpoBaHns pasnUYHbLIMKU CUCTEMAMU BbIPABOTKM M MOrMOLLEHNSI
CUCTEM YMHOrO ropoga ANEeKTpO3Heprum B Mmacwtabax ropoaa
2.28. | PecypcCHbIlin KOMMMEKT [nana3oH MOLLHOCTM BOLOPOAHOMO TOMNSIMBHOIO WT.
NSt NOAroTOBKU anemeHTa: 30 - 60 BT
pagvoynpasnsemMomn
MoZenu ¢ rmépvaHomn
ANEKTPUYECKON CUCTEMON
NUTaHWUsi C BOAOPOOHbLIM
TONMMBHBIM 31IEMEHTOM K
MeXOYyHapOAHbIM
COpPEBHOBaAHMAM
3. KomnbtoTepHoe o6opyaoBaHue
3.1. | Hoytbyk - Mpoueccop: He meHee 4 aaep, wT.
- NPOM3BOAUTENBHOCTL MNpoLleccopa (no Tecty PassMark
- CPU Benchmark http://www.cpubenchmark.net/): He
meHee 7500 eanHuy,
- TaKTOBasd YyactoTa: He meHee 1,6 'L,
- ornepaTuBHasi NnamsaTb: He MeHee 8 [0,
- 06bem Hakonutenst SSD: He meHee 256 6,
- npegycTtaHosneHHas OC ¢ rpadunyeckum
nosnb3oBaTenbLCKUM MHTepdeicom, obecneymnBatoLLas
paboTy pacnpocTpaHeHHbIX 0Opa3oBaTenbHBLIX U
obLLeCcUCTEMHBIX MPUNOXeHUn: TpebyeTcd, MaHunynaTop
TMNa MbllWb: Hanu4me
3.2. | M®Y (Konup, npuHTep, - Tun yctponctea: MOY nasepHbii; wT.
CKaHep) - LBETHOCTb: LIBETHOMW;
- bopmart Oymaru: He meHee A4
3.3. |BebG-kamepa - Paspeluenne: He meHee 1920 x 1080; LT,
- BCTPOEHHbIN MUKPOGOH: Hann4ue;
- aBTOMartun4eckass POKyCUpOBKa: Hanum4ume
3.4. | KonoHku ans - MOLLHOCTbL: He meHee 40 BrT; wT.
KOMMbloTepa - OBYXMNOJSIOCHbIE KOMOHKWN: Hanu4me;
- AnanasoH vactort 40 - 22000 Iy,
- pa3beM AN HAYLUIHWKOB: Hanuyue, KoMnelTepHas
aKyCcTuKa CTepeo: Hanu4dme
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OETCKUX T...
3.5. | dnew-HakonuTenb O6bem namaTu: He meHee 16 6 wT.
3.6. |KapTta namatn Tun kapTbl: SD, 06bem namaTn: He MeHee 16 6 wT.
3.7. | MNopTtaTtmBHbIN NpoekTop |- Tun yctponctea: DLP LT,
- pekoMeHayemMas obnactb NpuMeHeHus: anst oguca,
- peanbHoe paspeLlleHue: 854 x 480,
- KOHTpacTHocTb: 2000:1,
- cBeToBon notok: 200 nomeH,
- ypoBeHb wWwyma: 29 ab
3.8. | Tenexka anga 3apsgku n | - Konnyecteo HoyTOykoB: He meHee 30 WrT., LT.
XpaHeHnsi HoyTOyKoB - KONTIMYECTBO NMOBOPOTHbIX KOJEC: HE MeHee 2 LWT.,
- oTAen onsa pasmelleHns 6rokoB NUTaHUst HOYTOYKOB:
Hanuuue,
- otaen ansa obecnevyeHns NOAKNYEHNs BNOKOB NUTaHUSA
HOYTOYKOB K CETW SMNEKTPONUTAHUS: Hanu4ne
3.9. | OducHoe nporpammHoe | MO ans npocmoTpa U peaakTUPOBaHUS TEKCTOBbBIX nuueH
obecneyeHne OOKYMEHTOB, 9MIEKTPOHHbIX Tabnuy, n npeseHTauun 3us
pacnpocTpaHeHHbIX hopMaToB
4. Mpe3eHTaunoHHOe 06opyaoBaHNe
4.1. MoHo6no4Hoe - MHTepakTmBHbI MOHOBMNOYHLIN Ancnnen, WwT.
WHTEpPaKTUBHOE - QnaroHarnb 3KpaHa: He MeHee 65 Ao1MOoB,
YCTPOWCTBO - KONIMYECTBO OOHOBPEMEHHO pPacrno3HaBaEMbIX KacaHWi
CEHCOpPHLIM 3KpaHOM: He MeHee 20 kacaHun,
- KONIMYECTBO NOAAEPKNBaEMbIX Oe3baTapenHbix
CTWUIYyCOB OOHOBPEMEHHO: HE MeHee 2 WT.,
- UHTErpupoBaHHbIN AaTYMK OCBELLEHHOCTU A1
aBTOMaTUYECKON KOpPEKLUN APKOCTM NOACBETKM:
TpebyeTcs,
- MHTErpMpoBaHHble PyHKLMM BbIBOAA U30OpaXXeHU C
3KpaHOB MOBUITbHBIX YCTPONCTB (Ha nnatdgopme
pacnpocTpaHeHHbIx OC), a Takke C BO3MOXHOCTbIO
WHTEPaKTUBHOIO B3anMoaencTeus (ynpaBneHus) ¢
YCTPOWCTBOM-UCTOYHUKOM: TpebyeTcs
4.2. |HanonbHast Mo6uneHaa |- CoBMECTUMOCTb C MOHOBOYHBIM UHTEPAKTUBHBIM L.
cToMKa ans ycTpoucTteom n. 4.1,
WHTEPaKTUBHbIX 4OCOK - MaKkcumarbHbI BEC, BblAEPXMBAEMbIN KPENNIEHNEM: He
UnNn yHnBepcanbHoe MeHee 60 kr
HaCTEHHOE KpenreHne
4.3. | dnunyapT Paamep pabouen obnactu: He meHee 700 x 1000 Mmm L.
5. Mebenb
5.1. | Komnnekt mebenu - YyebHasa mebenb: cTonbl, CTynbs (kpecna), nydebl, Komns
- mebenb ansa negarora: cton, CTyn (kpecno), eKkT
- CUCTEMbI XPaHEHUS: TYMObI, LWKadbl, cTennaxm (no
BbIGOpPY),
- MarHUTHO-MapkepHas 4ocka (nonummepHas,
cyxocTupaemas)
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NHoe

6.1.

KomnnekTt kabenen n
nepexogHUKoB

- Kabenu, nepexodHukn onsi NOOKNHOYEHMS K
KOMMyTaL M 060opyaoBaHNS;

- CeTeBOM yaNUHUTENb ANl NOAKNHYEeHMs 0bopyLoBaHNS
K ceTu anekTponuTanua u ap. (no sbibopy)

Komnn
eKT

6.2.

YuebHas n
mMeToauyeckas
nutepatypa

[nsa peanusaummn obpasoBaTesibHbIX NPOrpaMmm

Komnn
eKT

Paspen 14. UHTepakTBHas 30Ha

N n/n

HanmeHoBaHue

I'Ip|/| MepHble TEXHUYECKNE XapaKTepUCTuKmn

Ea.
n3m.

MHTepakTMBHas
Hay4HO-Nno3HaBaTeNbHas
30Ha (no Bbibopy)

KomnnekT akcnoHaToB:

- AEMOHCTPUPYIOLLUX NPUPOaY BO3HUKHOBEHUS
pPas3nnYHbIX NPUPOAHbIX FIBJ'IeHVII7I;

- DEMOHCTPUPYHOLLUX OCODEHHOCTU NNAHETHBLIX CUCTEM,
noBedeHus Ten B KOCMUYECKOM NPOCTPaHCTBE,
noBeeHMs TEN B BO34yXe, @ TAKKe HEKOTOPLIE 3aKOHbI,
onucbiBaroLMe NpoLecc 3anycka netaTenbHbIX
annapaToB B KOCMOC;

- AEMOHCTPUPYIOLNX 3N1eKTPOMarHuTHble ABneHusa, a
Takke npyHUMUNblI paboTbl reHepaTopoB., 6aTapen,
3ANEKTPUYECKon Lenu;

- AEMOHCTPUPYIOLLUX pasnMyHble MaTeMaTuyeckme
3aKOHbI M TEOPMU, a TAKKe 3aJaHuns Ha JOTUKY;

- OEMOHCTPUPYIOLWNX 3pUTENbHbIE 3P EKTHI;

- AEMOHCTPUPYIOLUX (OU3NYECKYIO NpUpoay 3ByKa,
OCODEHHOCTU ero BO3HUKHOBEHUA, MEXaHU3MbI
pacnpocTpaHeHnsi 3Byka 1 BOCNPUATUS 3BYKa YEITOBEKOM;
- npoyee

Komnn
eKT

Komnnekt Tym6

[lna yctaHOBKM SKCMOHaTOB

KomMmnn
eKT

Paspen 15. O6Lwwme 30HbI (NEKTOPUA, 30HA KONNEKTMBHOW paboTbl, NepCoHan, pecerLuH)

N n/n

HanmeHoBaHue

I'Ip|/| MepHble TEXHUYECKNE XapaKTepUCTukmn

En.
n3m.

KomnbloTepHoe obopynoBaHme

1.1

HoyTtbyk

- Mpoueccop: He meHee 4 aaep,

- NpOM3BOAUTENBHOCTL MNpoLieccopa (no Tecty PassMark
- CPU Benchmark http://www.cpubenchmark.net/): He
meHee 7500 eanHuy,

- TaKTOBas YyacTtoTa: He MeHee 2,2 Tu,

- onepaTtuBHas namsaTb: He MeHee 8 6,

- 06bem HakonuTenst SSD: He meHee 256 6,

- MpefyCcTaHOBMNEHHAs onepaLMoHHas cuctema c
rpaconyeckum nosib3oBaTENbCKUM UHTEPdENCOM,
obecneunBatoas paboTy pacnpoCTpaHEHHbIX
o6pasoBaTenbHbIX Y OBLLECUCTEMHBIX MPUMOXKEHWIA:

T,

Hagex
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[aTta coxpaHeHus: 26.02.2020

TpebyeTcq,
- MaHUNYNATOP TUMa MbllWb: HaNu4ne

1.2

MoHo6n0ok/CTaunoHapHbl
N KoMMbloTEP

- Mpoueccop: He meHee 4 aaep,

- NPOM3BOANTENBHOCTL Npoleccopa (no Tecty PassMark
- CPU Benchmark http://www.cpubenchmark.net/): He
MmeHee 5000 eanHuL,

- TaKkTOBasd 4yacTtoTa: He meHee 1,6 'TL,

- onepaTuBHasi NnamsaTb: He MeHee 8 [0,

- 06bem Hakonutenst SSD: He meHee 256 6 (unn HDD:
He meHee 500 I6),

- NpeaycTaHOBMEHHAs onepaumMoHHasa cuctema ¢
rpaconyeckum nosb3oBaTENbCKUM UHTEpPdENCOM,
obecneynBatoLLasn paboTy pacnpocTpaHeHHbIX
o6pasoBaTerbHbIX 1 0BLLECUCTEMHBIX MPUIOXEHWIA:
TpebyeTcs,

- QnaroHarnb 3KpaHa: He MeHee 21 gronma,

- paspelueHune: He meHee 1920 x 1080,

- KnaBumaTypa, MaHUNynaTop TUMNa Mblllb: HaNU4ne

wT.

1.3.

Moy A3/A4 (npuHTep,
ckaHep, konup)

- Tun yctpornictea: MOY.
- UBETHOCTb: LIBETHOMN,
- bopmart Bymaru: A3/A4

wT.

1.4.

Mo®Y A4 (npuHTep,
CKaHep, Konump)

- Tun yctponcTtea: MoV,
- LLBETHOCTb: LIBETHON,
- bopmart bymaru: A4

wT.

1.5.

Tenexka ANg 3apAaku U
XpaHeHUs1 HoyTOYKoB

- KonnyectBo HoyTOyKkoB: He MeHee 30 wrT.,

- KONIMYECTBO NMOBOPOTHbIX KOMEC: He MeHee 2 WT.,

- oTAen AnsA pasMelleHns 6110KoB MMTaHUS HOYTOYKOB:
Hanuune,

- oTAen ansa obecnevyeHnss NOAKMIOYEHNS BrIOKOB NUTaHWSA
HOYTOYKOB K CETU 3NEKTPONUTAHUA: HanM4me

T,

CepBepHas

Komnn
eKT

2.1.

Cepsep

- Mpoueccop: He meHee 6 aaep,

- MPOMN3BOANTENBHOCTb NpoLieccopa (no Tecty PassMark
- CPU Benchmark http://www.cpubenchmark.net/): He
meHee 15000 egmHumu,

- TaKTOBas YactoTa: He MeHee 2 [Tu,

- MakCMmarnbHOe KONM4YeCTBO NMPOLIECCOPOB: HE MeHee 2
LWITYK,

- onepaTuBHasi NnamsaTb: He MeHee 8 [0,

- 06bemM HakonuTens: He meHee 128 10,

- nporpaMmMmHoe obecneveHune: Hanuime

T,

2.2.

Lkad cepBepHbIn

CoBmecTUMOCTb C 1. 2.1

T,

23.

YKectknn guck ans
cepBepa

O6beM namaTu: He meHee 1 T6,
CoBmecTUMOCTb ¢ 1. 2.1

wT.

2.4.

NCTOYHNMK
becnepebonHoro
nUTaHNs

CoBmecTuMocTb ¢ . 2.1

wT.
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OETCKUX T...
2.5. | Crabunusatop CosmectumocTb ¢ n. 2.1 LuT.
HanNps>KeHus
2.6. | CeteBoe obopyaoBaHmne |PoyTep, Touka gocTyna, KOMMyTaTop, MHOE, CTaHAapTbI wT.
becnpoBogHomn ceasun: 802.11 a/b/g/n/ac/ac-wave2,
COBMECTMMOCTbL C . 2.1
2.7. MoHuTOop [unaroHanb: He MeHee 21 gronma WT.
2.8. |Knasuatypa Pycckasa packnagka knaBmatypbl: Hanu4me LT,
2.9. | Manunynatop tvna LT.
MbILLIb
3. Mpe3eHTaunoHHOEe 060pyAOBaHNE U OCHALLEHME NOMELLEHWI
3.1. |LED-naHenb [wvaroHanb akpaHa: He meHee 65" wT.
3.2. | YHuBepcanbHoe - CoBmectumocTb ¢ LED-naHensto n. 3.1, LT.
HaKINOHHOE HaCTEHHOoe - MaKkcumarbHbI BEC, BblAEPXXMBAEMbIN KpENNIEHNEM: HE
KpenneHue nnm meHee 60 Kkr
HanosibHas MobunbHas
CTOoMKa
3.3. BupgeocteHa 2 x 2 - uaroHanke ucnonb3yembix NaHenen: He MeHee 55", KoMnn
- KOFIMYECTBO NaHernen: He MeHee 4 WT., exT
- CTOWMKa HanosnbHas UM HaCTEHHbIE KpenmeHus ans
c6opKkM BUOEOCTEHbBI: Hanu4une
3.4. MoHo6no4Hoe - 'HTepaKTMBHbI MOHOOOYHbIV ANCNNEN, AnaroHanb LT.
WHTEPaKTUBHOE 3KpaHa: He MeHee 65 AMMOB, KONTMYECTBO
YCTPOWNCTBO O[HOBPEMEHHO pacrno3HaBaeMbIX KacaHWUn CEHCOPHbLIM
3KpaHOM: He MeHee 20 kacaHui,
- KONMYECTBO NogaepxmBaeMbix 6esbaTapernHbix
CTWUMYCOB OOHOBPEMEHHO: HE MeHee 2 LT.,
- UIHTErpupoBaHHbIN JaTYMK OCBELLLEHHOCTU OIS
aBTOMaTNYECKON KOPPEKLUN APKOCTM NOACBETKM:
TpebyeTcs.
- UHTErpMpoBaHHble (OYHKLMM BbiBOAA M306paxkeHni ¢
3KpaHOB MOBUIBHBIX YCTPOMCTB (Ha nnaTdopme
pacnpocTpaHeHHbIx OC), a Takke C BO3MOXHOCTbIO
WHTEPaKTUBHOIO B3aMMOLENCTBUSA (YNpaBreHust) ¢
YCTPONCTBOM-UCTOYHUKOM: TpebyeTcs
3.5. | HanonbHasa mobunbHas |- COBMECTUMOCTb C MOHOBMOYHBIM MHTEPaKTUBHBIM LT,
cToMKa Ans ycTponcTteom n. 3.4,
WHTEPaKTUBHbIX AOCOK - MakcumarbHbI BEC, BblAEPXXMBAEMbIN KpENIIEHNEM: HE
Unu yHmBepcarnsHoe mMeHee 60 Kkr
HaCTeHHOe KpenneHne
3.6 Beb6-kamepa - PaspewieHue: He meHee 1920 x 1080, wT.
- MaTtpuvua Kamepsbl: He meHee 2 Mn,
- aBTOOOKYCUPOBKA: Hanmune
3.7. | Cwucrema - OYHKUUSA OAHOBPEMEHHOIO Npuema 1 nepegadv Bugeo: LT,
BWOEOKOH(EPEHLCBA3N | Hanu4ue,
- MakcnmanbHoe paspelleHune Buaeo: He meHee 1080p
(Full HD),
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- MUKPOWOH: Hanu4me

3.8.

AKyCTVI‘-leCKaFI cucrema

- KonnyectBo pagnoMmnkpooHOB: He MeHee 1 WT.,

- KONTIMYECTBO aKyCTUYECKMX AMHAMUKOB: HE MEHee 2 WiT.,
- YCUNUTENb: Hanu4ue,

- MUKLLEPHBbIV NYNbT: Hanu4ne

wT.

3.9.

Cunctema coBMECTHOM
paboTbl

- KoHuenumsa BYOD;

- Hannuune USB-ycTpowicTtBa ans ObICTpOro noaknoYeHus

HOYTOYKOB: €CTb;
- MakcMmarnsHoe paspelleHune: He meHee 1080p

wT.

3.10.

NHTepakTuBHas TpubyHa

- Oncnnen: He meHee 20";

- CEHCOpPHbIN 3KpaH: Hanm4ue,

- npoleccop: He MeHee 4 sagep, NPOM3BOAUTENBHOCTb
npoteccopa (no Tecty PassMark - CPU Benchmark
http://www.cpubenchmark.net/): He meHee 7500 eagnHuL,
- onepaTuBHasi NnamsTb: He MeHee 4 [0,

- 06bem HakonuTens SSD: He meHee 128 6 (1nu
HakonuTensa HDD: He meHee 500 M6)

wT.

3.11.

MpoekTop

- CTaumoHapHbIf LWIMPOoKohopMaTHbIA NPOEKTOP,
- paspelueHune: He meHee 1920 x 1080,
- TexHonorus 3LCD wnu DLP: Hannyune

T,

3.12.

Kpennexne ans
nNpoekTopa NoToNI04HOE

- YHMBepcarnbHbIA NOTONOYHbIN KOMMMEKT U3 KpeneHus ¢

MUKPOPErynnMpoBKONn,
- COBMECTMMOCTb C M. 3.8

wT.

3.13.

OKpaH ¢
AneKTponpueoaom

- [MpoEeKUNOHHBIN 3KpaH C 3NeKTPoNpUBOAOM,
- coBMeCTUMOCTb ¢ n. 3.8

wT.

3.14.

[ocka
MarHMTHO-MapkepHasi

I'IonmmepHaﬂ, CyxocTtunpaemad

wT.

3.15.

dnunnyapT

Paamep pabouyeli obnactu: He meHee 700 x 1000 Mm

T,

LLlaxmaTHasi 30Ha

KomMmnnekT ans waxmaTHOW 30HBbI:
- WlaxmaTbl: He MeHee 3 WT.,
- LWaxMaTHble Yacbl ANEKTPOHHbIE: HE MeHee 3 LWUT.

KomMnn
eKT

ObopynoBaHue ans HanpaeneHus "MatemaTtuka"

5.1.

MopgepaunoHHas
cKknagHas pocka

Twn: nopTaTnBHas, NnepeHocHas

wT.

5.2.

KoMnnekT pacxogHbIx
MaTtepuanos

- MarHuTbl onsa gocku,

- Habop TpeHepcknx mapkepos (13 uBeToB),
- Habop YepHWUN ANna 3anpaBky MapKepoB,

- Bymara gnsa cpnmnyapTos,

- CKOTY BYMaXKHbIN,

- Bymara A4,

- CKOTY NpO3payHbIn,

- MPSIMOYrOfbHbIE KapThl C KNEWKOW CTOPOHOM,
- METKM ANS ronocoBaHus,

- KapaHgall YepHorpadUTHbIN,

- KHOMNKW CUNoBble,

- nuHenka 40 cMm nnacTukoBas,

KomMnn
eKT
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- HOXHMLUbI 210 MM,

- TpadhapeT reomeTpuyecknx uryp,
- NMHelKa odumLepckas,

- Tena reoMeTpuyeckne,

- MNaCTUIMWH LBETHON,

- UMpKynb,

- HOE

Komnnekt mebenu

- Ctonsbl.

- CTOMbl ANs Wwaxmar,

- CTynbS,

- Kpecna,

- WKadbl,

- TymObil,

- Ny,

- CUCTEMbI XpaHeHus,

- CTennaxm,

- cTOMKa-pecenLH (No BeIGopy)

Komnn
eKT

7. NHoe
7.1. KomnnekTt kabenen n Kabenu, nepexogHukn anga nOAKOYEHNS U KOMMYTaLMM | KOMMN
nepexoaHnKoB obopyaoBaHnst; ceTeBon yaNMHUTENb AN1S NOAKII0YEHNS eKkT
06opyaoBaHNs K CETU aNeKTponuTaHus u gap. (no
BbIGOpPY)
7.2. |YuebHas un Ona peanusauun obpasoBaTenbHbIX Nporpamm Komnn
MeToanyeckas eKT
nutepartypa
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