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1. OcHOBHBbIE MOHSATHSA, ONIPeIeJICHUSI U COKPALIIEHUS

Hacrosmue Meroandeckne peKOMEHIAIMHU COJepKaT CIASAYIONINe MOHATUS U
ONpEICTICHHUS:

[lenarornueckuit Texnonapk «KBantopuym» — miomanaka, dhopmupyemas Ha
0a3e 00pa3oBaTEeNbHON OpraHM3aIlMU BBICIIETO 00pa30BaHMsI, TIOJIBEIOMCTBEHHON
MunucrepctBy npocBemieHuss  Poccuiickor  @Penepauudv, ¢ OCHAllaemas
BBICOKOTEXHOJIOTHYHBIM 000PY/I0BaHUEM, CPEACTBAMU OOYUYEHHUSI U BOCITUTAHUS C
LEIbI0  pPa3BUTHSL  YCIOBUM 1O  OOECMEUEHHIO CUCTEMBI  OOpa3oBaHUs
BBICOKOKBAJIM(DUIIMPOBAHHBIMU KaJpaMH JI1 peaM3alii y4eOHBIX MpPEeIMETOB
€CTECTBEHHO-HAYYHOM M  TEXHOJIOTMYECKOW HampaBi€HHOCTEW (mainee —
ITenarornueckuit KBantopuym).

NudpacTpyKTypHBIiI JHCT — TE€pPEYeHb MHUHUMAJIbHO  HEOOXOJMMBIX
(YHKIIMOHAJIBHBIX M TEXHUYECKHX TpeOOBaHMM M MHUHUMAIbHOIO KOJIMYECTBA
000pyZOBaHUs, PACXOJHBIX MATEPUAJIOB, CPEACTB OOYYEHHS W BOCIHMTAHMS IS
ocHamenus [lenorornueckoro KBanropuyma.

denepanbHbI ONEPATOpP — OpTraHU3alus, MOJBEAOMCTBEHHAsT MUWHHUCTEPCTBY
npocBemieHust Poccuiickoit ®eneparuu, obecrneunBarolias OpraHU3alliOHHO-
TEXHUYECKOE, METOANYECKOe M MH(POPMAIIMOHHOE COMPOBOXKICHHE MEPOIPHUATUN
no co3nanuto [lemarormueckux KBaHTOpuymMoB B pamkax ¢efepalbHOrO MPOEeKTa
«CoBpeMeHHas ITKOJ1ay HAIMOHAIBLHOTO MpoekTa «O0pa3oBaHue.

Hacrosmume Meronnueckue  pEeKOMEHIAIUU comepxkar CIIEIYIOLIHE
COKpaIlCHUS:

Crynentsl — oOyuwaromuecs o0Opa3oBaTeNbHBIX OpPraHU3alMil  BBICIIETO
oOpa3oBaHus, TMOJBEIOMCTBEHHbIX MUHUCTEPCTBY TNpocBemeHus Poccuiickoit
denepanum.

[[IxonpHUKHN — 00y4aromuecs o0eo0pa3oBaTeIbLHBIX OpraHu3aIui.

[lenaroruueckuii By3 — oOpazoBaresibHasi OpraHU3alysl BBICIIETr0 00pa3oBaHMs,
MOJBEAOMCTBEHHAas MuHucrtepctBy mnpocsemieHus Poccuiickoin  ®depepauuu,
KOTOpasi ykazaHa B pacnopstkeHuu l[IpaBurenscrBa Poccuiickon ®enepanuu OT
27 ntons 2018 r. Ne 1293-p (B peaakuuu ot 6 anpenst 2020 r. Ne 907-p).

2. O0mme MoJI0KEeHUA

Hacrossmmue Mertoauyeckue pekomeHaanuu (mamee — PexoMeHnmaium)
pa3paboTaHbl C 1eIbI0 00ECIIEUEHUSs €IMHBIX OPraHU3aIMOHHBIX U METOJUYECKUX
YCIIOBUM CO3JIaHUSI M OOIIMX TOIXO0J0B K (PyHKIIMOHUpOBaHMIO [legarormaeckux
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KBaHTOpHYyMOB, a TakXe ONpEJEICHHUs OCHOBHBIX HAlpaBJICHUIl OpraHu3aluu
00pa30BaTeNbHOM JCSITENPHOCTH TMEAArOTUYECKUX BY30B, pEAIM3yeMbIX C
ucnojp30BaHueM pecypcoB llenarornueckux KBaHTOpryMoB.

PekoMenpannu HampaBieHbl Ha (OPMUPOBAHUE YCIOBHU ISl JOCTHXKEHUS
nenei, mokasarteneil u pesynbprata «Ha 0aze oOpa3oBaTeNbHBIX OpraHH3aIHid
BBICIIIETO 00pa30BaHUs CO3/1aHbl U (PYHKIMOHUPYIOT MEAarorndyeckue TeXHOMapKu
«KBanropuym» QenepanbHoro npoekra «CoBpeMeHHas MIKOJa» HAIMOHAIBHOTO
npoekTa «O0pa3oBaHue».

PekoMenpanuyu mpenHa3HaueHbl Ui PYKOBOAMTENEH M CIELUAIMCTOB
NEJaroru4eckux BY30B JUIsl MCHOJIb30BAaHUS NMPHU IUIAHUPOBAHUHM pPabOTHI, B TOM
Yyclieé B YaCTH Pa3BUTUS MaTepUalbHO-TEXHUYECKOW 0a3pl M 00pa3oBaTEIbHOU
Cpelbl, COBEPIIEHCTBOBAHMUSI METOAMKU M MOJXOJOB K IMPENOAaBaHUI0 y4eOHBIX
JUCUUIUIMH (MOJyJiel) B paMKax peaju3alud 00pa30BaTeNIbHBIX IMPOrpaMM
BBICILIETO NE€JarOrMuecKoro 00pa3oBaHus U TOMOJHUTENbHBIX MPOdeccrnoHaTbHBIX
porpamm it pabOTHUKOB CHCTEMbI 0Opa30BaHUS.

[lenarornyeckue KBaHTOpHyMBI CO3JAIOTCS 32 CYET CPEACTB (PerepaibHOTO
Oro/pKeTa, MPEeyCMOTPEHHBIX B paMKax (enaepanbHoro npoekra «CoBpemMeHHas
IIKOJIa» HallMOHAJIBHOTO mIpoekTa «OO0pa3zoBaHHe», a Takke CO()PUHAHCHUPOBAHUS
U3 CPEJICTB NEAArorn4eCKuX By30B U (UJIM) BHEOIOKETHBIX HCTOUYHUKOB.

Lens cosmanus Ileparormueckoro KsanTopuyma: pa3zBuTHE MaTepUAIBHO-
TEXHUUYECKON 0a3bl MEeJarornuyecKux BY30B C II€bI0 MOJTOTOBKH CTYJECHTOB H
MeJarornyeckux  pabOTHUKOB I  0OECHeYeHUss CHUCTEMbl  OOpa3oBaHUs
BBICOKOKBAIM(DUIIMPOBAHHBIMU ~ KajpaMu Il (POPMUPOBAHUS €CTECTBEHHO-
HAay4YHOM, TEXHOJIOTMYECKOW, MaTeMaTH4ecKol W UU(PpPOBOH TIpaMOTHOCTH
IIKOJIbHUKOB Ha YPOBHE MEXKIYHAPOAHBIX CTAaHJAPTOB Kak oO0s3aTeIbHOU
cocTaBJisifoneit oOmiel (yHKIIMOHATBLHONM TPaMOTHOCTH 3a CUET MPUMEHEHUS
COBPEMEHHBIX MEAaroru4ecKnX TEXHOJIOTHH, CPEACTB OOy4YeHUsS U BOCIUTAHUS C
OTIOPOIi Ha MTPAKTUKY YUY€OHBIX UCCIEIOBAaHUMN U MPOEKTOB.

Ilenarornueckue KBaHTOpHyMBI CO3HAIOTCA Uil NMPOBEACHUS MPAKTUYECKHUX
3aHITHH CO CTYJEHTAaMU TI€IarOTUYECKUX BY30B, TOBBIINICHUS KBaTU(DUKAITUU
MeJarornuecKux pabOTHUKOB, TPOPECCHOHATEHON OPUEHTAIIMN TKOJLHUKOB.

Coznanue  Ilemarornueckux  KBaHTOpMyMOB — oOecreduMBaeT  pelIeHHE
CJIEYIOINX 3a/1ay:

— OpraHu3anusi O6yLI€HI/I$I CTYACHTOB METOJUKaM 151 TCXHOJIOTHUAM
npernogaBaHusA y‘-Ie6HI>IX npeamMcTOB eCTeCTBeHHO-HaquOﬁ U TEXHOJIOTUYECKOM
HaHpaBHeHHOCTeﬁ C HCIOJb30BaHUEM COBPCMCHHOI'O O60py,I[OBaHI/I$I, CpCaACTB
O6y‘lCHI/I$[ N BOCIIMTaHHS, B TOM 4YHCJIC I IIOAT'OTOBKH K He)IaFOFquCKOﬁ
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NesATeIbHOCTH Ha 0aze JIeTCKMX TexHomapkoB «KBaHTopuym», 1LEHTPOB
€CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HampasiaeHHocTen «Touka pocrtay,
HEHTPOB LU poBoro odbpazoBanus «IT-kyO»;

— TOBBILIEHUE KBaJIM(PUKaLUU neaaroruyeckux pabOTHHUKOB
0011e00pa3oBaTeIbHbIX OpPraHU3alui, B TOM YHCJIE OCHAIIEHHBIX COBPEMEHHBIM
o0opyZ0BaHUEM W CpPEACTBAMH OOYYCHHS W BOCHHUTAHUS (ICTCKHME TEXHOIAPKU
«KBaHnTOpHYM», LIEHTPBI 00pa30BaHMs €CTECTBEHHO-HAYUYHON U TEXHOJIOTMYECKON
HanpaBieHHocTel «Touka pocTay, HeHTpsI U poBoro oopazoanus «IT-kyo»);

— MpoBeaeHHe MNPOGOPUCHTAIIMOHHON AEITEILHOCTH CO IIKOJbHUKAMH IS
IIPHUBJICYCHHS K TIOCIICIYIONIEMY IMOCTYIUICHHIO B IEIarOTMYECKHE BY3BI, B TOM
YHUCIIE Yepe3 MEPONPHATHS C MPOPMIBHBIMA II€IarOTHYCCKUMHU  KIIacCaMu
00111e00pa30BaTEIbHBIX OPTraHU3aIIUM.

Coznanne Ilenarornuecknx KBaHTOpHYMOB OCYILIECTBIIIETCSI B COOTBETCTBUU C
[lopsakoM, yTBEpKIAEHHBIM  pacropsbkeHneM  Munmnpocsemennss  Poccun
or 19 ¢eBpans 2021 1. Ne P-55 «O0 yTBepkIeHUU MOpAJKA ONPEICICHUS
OYEPETHOCTH CO3JaHUs TEJArormyeckux TexHomapkoB «KBanTopuym» Ha 0ase
00pa30oBaTeNbHBIX OPraHU3aluid BBICIIET0 00pa30BaHMsl, HAXOAAIIUXCS B BEACHUH
Munnpocsemenus Poccun». I'papuk coznanus [lenarornueckux KBantopuymon
npusezeH B [Ipuioxenun 1 k Pekomenganusam.

Cyb6bextamu Poccuiickoit denepanuu 1 00pa3oBaTEIbHBIMUA OPTraHU3AIUSIMU
BBICIIIETO O0pa3oBaHUsi MOTYT OBbITh CAMOCTOSITEILHO HWHUIMUPOBAHBI U
peann30BaHbl MeporpusaTua 1o cozaanuio llegarornuecknx KBaHTOpHyMOB,
COOTBETCTBYIOIIUX ITOJ0KEHUSIM HACTOSIMX PexoMenaannii.

Opran rocygapcTBeHHOM BiacTH cyObekToB Poccuiickoit ®eneparuu,
OCYIIECTBJISIONIMNA TOCYJapCTBEHHOE YIpaBlieHue B cdepe oOpa3oBaHus, WU
oOpa3zoBarenpHas  OpraHu3alMs  BBICIIEr0  00pa3oBaHUs  MH(OpMUpPYET
®enepanbHOro oneparopa B ciydae cosfganus llemarornueckoro Ksanropuyma 3a
cyeT cpenctB Owmkera cyObekta Poccuiickoit ®denepanmu u (Mau) HHBIX
HCTOYHUKOB (B TOM YHMCJI€ BHEOIOIKETHBIX).

[IpuBenennsie B HacroAmUX  PexoMeHmamusx  TpeOOBaHUS  HOCST
PEKOMEHIATEIbHBIN XapaKTep.

3. IMopsaaok co3nanus

B nemsax coszmanusa Ilemarormueckoro KBaHTOpryma B IEIarorudyeckOM BY3€
MPOBOJIATCS P CACTYIOMINX MEPOITPUATHI



1) yTBepXkaeHHE JIOKAJbHBIX HOPMATUBHBIX AaKTOB, PETJIaMEHTUPYIOIINX
co3nanue u QyHkiuonuposanue [legarornueckoro KBantopuyma;

2) TMOArOTOBKAa TOMENIEHUWUA TMEJaroruyeckoro By3a Uil  pa3MEILCHUS
[lenarormueckoro KBantopmyma ¢  y4deToM c(OPMHUPOBAHHOTO  IMPOCKTA
30HUPOBAHUS U JU3aiiHa 00pa30BaTEIHLHOTO MPOCTPAHCTBRA;

3) npoBeneHue 3akynok mia ocHamieHus Ilemarormyeckoro Ksantopuyma
000pyZ0BaHUEM, CPEJCTBAMU OOYUYECHHS U BOCITUTAHUS C YUETOM COTJIACOBAHHOTO
¢ denepanbHBIM OMEPATOPOM UHPPACTPYKTYPHOTO JIUCTA;

4) monyyeHHWe, YCTaHOBKAa MW HalaJka OOOpyJAOBaHUS sl OCHAIICHUS
[Temarornueckoro KBanropuyma;

5) kanpoBoe obecnieuenue neareabHocT [lemarornueckoro KBanropuyma;

6) MoBbIIIIEHUE KBaTH(pUKAIMKU TPOdEeccCOPCKO-NPEnoaBaTeIbCKOro cocTaBa
NEJaroru4eckoro By3a, 00ECIEUMBAIOIIEr0 OOpa30BaTEIbHYIO AESATENbHOCTh Ha
6aze Ilemarormuyeckoro KBantopuyma, mo JOMOJHUTENLHON MPOQECCHOHAIBHON
nporpamme Ha 0aze denepanbHOro oneparTopa;

7) oOOHOBJIEHHE COJIEPKAHUA OTAEIBHBIX pPadOuYMX MpPOrpaMM KypCOB,
JUCUUIUIMH (MOJyJiel), mporpaMMm ydeOHOM M MIpPOM3BOJICTBEHHOW MPAKTHKU C
yueToM IpuMeHeHus pecypcoB Ilenarorunueckoro KBantopuyma, ¢popmupoBaHue
I1aHa 00pa30BaTENIbHBIX MEPOIPUITHIA;

8) obecricueHue HH(POPMAITMOHHOTO COTIPOBOK/ICHHS OTKPBITHUS
[Iemarornueckoro KBanropuyma, B TOM 4UCJIE C TPUBICYEHNEM CPEJICTB MACCOBOM
uH(popmaIuu.

Co3pnanmne llegarormuyeckoro KBaHTOpMymMa peKOMEHIyETCS OCYLIECTBIATH
NEJaroru4eckuM BY30M B COOTBETCTBHM C IEPEYHEM MEPOIPUSATHN U CPOKaMHU,
ycTaHOBIIeHHbIMH B [Ipunoxkenuu 2 k PexomenmanusiM. BrinosiHEHHE KaKI0TO
MEpONPUATHSA MIPEAINIOIAraeT (dbopmMupoBaHue, COTJIACOBaHUE (npu
HEOOXOJMMOCTH) M YTBEPKACHHUE MEAArOTMYEeCKUM BY30M COOTBETCTBYIOIIHUX
JOKYMEHTOB.

3.1. YrBepxkaenue JIOKAJILHBIX HOPMATUBHbIX aKTOB,
perJaMeHTHPYIIMX co3aaHue M ¢yHkuuonuposanue Ilegaroruveckoro
KBanTopuyma

Peanmuszanpss mnemarort4eckuM BY30M — MEPONPHUATHNA IO  CO3JAHUIO U
(GYHKIIMOHUPOBAHUIO [lemarornueckoro KBanropuyma PEKOMEHAYETCS
CONPOBOK/JIaTh U3JaHNEM JIOKAIBHBIX HOPMATHUBHBIX aKTOB:



1) OO0 yTBepkaE€HHH TIOJOKEHUH O CO31aHUM U (QYHKUMOHMPOBAHUU
[lenarormueckoro KBaHTOopuyma (THUIOBBIE MOJOXKEHHS O CO3JaHUA U
¢ynknuonupoBanun  I[lemarornueckoro  KBaHTopuyma  mpeicTaBieHbl B
[Tpunoxenuu 3 k PekoMeHaauusm).

2) O Ha3HAYEHUH OTBETCTBEHHOIrO JIUIA, OCYIIECTBIAIONIETO (QYHKIMHU IO
KOOPAMHAIMA U COMPOBOXKIECHUIO MEPOINPUATHI 10 co3aaHuto [lemarormdeckoro
KBanTopuyma.

[lomoxxenns o co3manuu W GyHKIUOHHpoBaHuM  [lemarormueckoro
KBanTOpHyM™ma OTpa)xaroT UX OCHOBHBIE XapaKTEPUCTUKH, B TOM YHCIIE:

— Lend W 3aJadd  co3daHusd U (yHKumoHupoBaHus Ilemarormueckoro
KBaHTOpHyM™Ma, ONpEEIeHHBIE C YUETOM MOJI0KEHU HacTOAIMX PekoMeHnanuii n
cnenuprKU NeIaroruyeckoro By3a;

— npucBoenue Ilemarormyeckomy  KBaHTOpMyMy HMEHHM  M3BECTHOTO
o 1
poccuiickoro neaarora (aestens B cepe o0pa3oBaHuUs U MEIArOTUKU)

— uHPOPMALIMIO O COCTaBe MOMEIIEHUW i pa3menieHus [lemarormyeckoro
KBantopuyma U UX MeCTOpAcloJOXKEeHUU (aapec, IUIONaAb MOMEIICHUMH,
JIOCTYITHOCTH );

— TepeueHb MEPOINPHUATUA U CPOKH (JOPOKHYIO KapTy) IO CO3JaHUI0 U
dbynkuuonuposanuto [legarornueckoro Kpanropuyma,

— IPUMEPHBIM pacyeT 3arparT IEJarorMyeckoro By3a Ha pEAIM3aLUI0
JIOPOKHOW KapThl Ha TEKYLIMWA TOJ, a TaKXe MOIIAEPKKY (DYHKIIMOHMPOBAHUA U
pa3Butua llegarornueckoro KBantopuyma Ha TEKyIIMi oA U IUIAHOBBIN MEPUOA
(c pa30uBKoOI1 O TOIAM);

— IEepedYeHb II0Ka3aTelel M WHAMKATOPOB JedaresnbHOCTH Ilemarormueckoro
KBantopuyma B coorBercTBUU C lIpwioxkenunem 4 k PexkoMeHmamusiM U HX
3HAYEHHUA Ha TEKYUIUH TOJ ¥ MJIaHOBBIN niepuo/ (¢ pa3OMBKOI MO rogam);

— MPEeNIoyaraeMblii epeyeHb 00pa30BaTEIbHBIX MPOTPAMM M MEPONPUATHH,
HAaIlpaBJICHHBIX HA BBIIIOJIHEHUE II0KA3aTelIel M HWHIWKATOPOB AESATEIbHOCTU
Ilemarornueckoro Ksanropuyma;

— WHBIE apaMeTpshl, COOTBETCTBYIOLIME MOJIOKEHUAM HACTOSIIINX
Pexomenmanuii.

1 Pexomennyercsa mnpucBoeHue Ilegarornueckomy KBaHTOpHyMy HMEHHM Hay4yHO-IEAArOrHyeCcKuX
pabOTHHUKOB, WMEIOIIHUX TMPSMOE OTHOIICHHE K HWCTOPHUU, JOCTHKCHHUIO pPE3YIbTAaTOB W PA3BUTHIO
MEJarOrMIecKOr0 By3a FJIM TENArOTHYECKON MeSTeT-HOCTH Ha TeppUTOpuu cyOmekTa Poccwmiickoii
®denepanuu



Pexomenayercs BriroueHue B [lonoxkenue npeanoiaraeMon OpraHn3aiioOHHON
(pyHKIIMOHANBHOW)  CTPYKTYpBhI, CHCTEMBI YIPaBICHUS W KOHTPOJIS 3a
JIOCTHXKEHUEM ToKazaTenen aearensHoctu Ilemarornueckoro KBantopuyma. Ilpu
cozmanun llemarormueckoro KBaHTOpryMa pEKOMEHIyETCS MPEAYCMOTPETH
BBIJICJICHUE B CTPYKTYpE MEAArOrMYECKOTO By3a COOTBETCTBYIOIIEE CTPYKTYpPHOE
MoJIpa3iciicHue.

st ocyuiecTBiIeHusT OOIIEro KOHTpoJisi 3a co3naHueM l[legaroruueckoro
KBanToprnyma m obecrnieueHusl B3auMoaeUCTBUS ¢ DenepasbHBIM OMEepaTopoM B
NEAarorn4eckoM BY3€ M3 YHCIA JACUCTBYIOMIMX pPaOOTHUKOB PEKOMEHIYETCs
Ha3HAYUTh  JIOJDKHOCTHOE  JIMII0, OTBETCTBEHHOE 338 KOOpPAWHALMIO U
COIIPOBOXJCHUE MeponpuaTui no co3ganuto llemarornueckoro KBanTtopumyma.
VYka3aHHOe M0 OOECHEeUrBAET MPENOCTABICHUE JOKYMEHTOB M HEOOXOIUMOMN
uH(OpMAIUU B COOTBETCTBUM C YCTAHOBIICHHBIMU HACTOSIIIMMU PekomMeHpanusmMu
CpOKaMH, a Takxke mo 3ampocaMm MuHHcTepcTBa mpocsemenns Poccniickon
Oepnepanuu u PenepanbHOTO ONEpaTopa.

3.2. IloaroroBka  moMeleHMH  NEJAroru4ecKOro  By3a IS
pasmewmenus Ilexarornyeckoro Kpanropuyma

[Tpu coznanuu Ilegarorundeckoro KBantopuyma pekomMeHayeTcss OOHOBIECHUE
o0pa30oBaTeNbLHOTO  MPOCTPAHCTBA  MEJarorudeckoro  By3a.  OOHOBIEHHE
o0pa30BaTeNpbHOTO  MPOCTpaHCTBA i pazMemieHuss  Ilegarormueckoro
KBaHTOpHyMa OCYyIIECTBISIETCS 3@ CYET CPEJCTB MEJArorMuecKoro By3a, a TakKe
CPEACTB MHBIX UICTOUHUKOB, B TOM YUCJI€ BHEOIOIKETHBIX.

[IpoekTupoBanue, 30HUPOBAHME TOMEIIEHUNA  IEIaroTMYEeCKOro  By3a
PEKOMEHIYeTCsl  MPEAyCMOTPETh  IYyTeM  BBIICIACHUS  COOTBETCTBYIOIIMX
GyHKIHMOHATBHBIX 30H I 93(PGEKTUBHOTO pa3MElIeHUs] U HUCIOJIb30BaHUS
obopynoBaHusi, CpeacTB oOydeHus u  Bocrnutanusi  Ilemarorumdeckoro
KBanTopuyma.

Pexomennyercsi, utoObl Ilemarornueckuii KBantopuym BKiO4and B ceOs He
MEHEE TPEX MTOMEIICHUN:

— HE MeHee ABYX YYEOHBIX MOMEIICHHWM Ui peanu3aiuu o0pa3oBaTelbHbIX
oporpaMM M pa3MmelleHuss ~ 00OpyJOBaHHS ~ €CTECTBEHHO-HAyyHOM U
TEXHOJIOTUYECKOW HampaBJIEHHOCTEH (11 MpOBEJNEHUs JIaDOpaTOPHBIX U
MIPAKTUYECKUX 3aHATUI €CTECTBEHHO-HAYYHOH 51 TEXHOJIOTUYECKON
HaIpaBJICHHOCTEN );

— TIOMENIEHWE JUIsi CO3JaHusl BHJICOMATEpPHANOB (3amucH BEOWHAPOB U
MPE3CHTAIMOHHOTO KOHTEHTA).



["aGaputel 1 o6mias 1om@aabs npoctpadcTB Ilegarornueckoro KBantopuyma
3aBHCSAT OT KOJIMYECTBA OOYYAIOUIMXCA W COOTBETCTBYIOIIHUX ATHM IOKa3aTesiM
roCyJapCTBEHHBIX ~ HOPMAaTWMBOB. PekomenayeMas IUIOmMIaab  MPOCTPAHCTB
[lemarornueckoro Ksanropuyma cocrasisier He MeHee 100 KBagpaTHBIX METPOB U3
pacyeta: He MeHee 80 KBaJpaTHBIX METPOB JJIsI OCHOBHBIX YUEOHBIX MOMEIICHHI
(ne MeHnee 40 KBaJpaTHBIX METPOB I KaXKIOTO MOMEIIeHUs1) U He MeHee 20
KBaJIpaTHbIX METPOB [UJIsl MOMEIIEHUA Uil CO3JaHusA BHUJEOMATEPHAIIOB.
Pexomennyercss mnomemenus Ilegarormueckoro KBantopuyma oOecrneunThb
OecruiaTHBIM OectipoBOIHBIM AocTynoM k cetn «Muatepuer (Wi-Fi) He menee 100
MeraOHT/CeK, MIEKTPOCHAOKEHHE (711 KaXKI0TO YICOHOTO MECTa).

[Tomemenus Ilegarormyeckoro Ksantopuyma pekoMeHAyeTCsl pacrojaraTb B
npenenax oOgHoro 3naHus (kopmyca). PekoMeHayercs pa3melaTh BCe MOMEIIECHUs
[lenarormueckoro KBaHTOpuyMa Ha OJHOM JTaxe, B COOTBETCTBUU C
JNEUCTBYIOIIMMH CAaHUTAPHO-IUIEMHUOJIOTUIECKUMHU TpeOOBAHUSIMU K
YCTPOMCTBY, COACpNKAHUIO U OpPraHMU3alMM pekuMa paboThl 00pa30BaTEIbHbBIX
OpraHu3alyid BbICIIETO OOpa3OBaHMs, B TOM YHCIE B YacTH (POpMUPOBaHUS
CHELMANBHBIX YCIOBUH i1 TOJy4eHHUs] OOpa30oBaHUS OOYYAIOUIUMHCS C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMM  370pOBbsi M HHBamuAaMu. B ydeOHBbIX
MOMEIICHUSX, T/I€ 00eCeunBaEeTCs MPOBEICHUE 3aHIATHI €CTECTBEHHO-HAYYHOU U
TEXHOJIOTUYECKOU HaIIpaBJICHHOCTH, pEKOMEHAYeTCs IIPEAYyCMOTPETh
BOJOCHAOXKEHUE W KaHAJIM3alMI0, a TaKK€ BBITSDKHYIO BEHTWISLUIO IS
ITOMEIIEHUS TEXHOJOTUYECKON HAIIPABICHHOCTH.

[IpoexkTrpoBaHUE M 30HUPOBAHUE MTOMEIICHUN PEKOMEHIYETCS OCYILECTBIISITH
COTJIACHO COBPEMEHHBIM M aKTYaJbHbBIM CTaHAApTaM [POEKTUPOBAHUA U
30HUPOBaHUS OPUCHBIX U OOLIECTBEHHBIX MPOCTPAHCTB (OTKPBITHIE IPOCTPAHCTBRA,
HEprocOeperarome TEXHOJIOTHH, HCIOIb30BAHNE BO3ZMOXKHOCTEN 1JIs1 HAMCAHUS
Ha CTEHaxX M JpYrue), Y4YUTbIBas PEKOMEHJAIMHU MO AU3aiiHy W 30HUPOBAHUIO
MTOMEIEHAN [lemarornueckux KBanTtopunymosn (ITpunoxxenue 5 K
PexomeHnanusm).

®denepaibHbIM  ONEPATOPOM  OKA3bIBAETCS KOHCYJIbTATUBHO-METOAMYECKAs
NOJIepKKAa TEeIarori4eckuX By30B B 4YacTH (OPMHUPOBAHUS MPOEKTOB
30HUpOBaHUS M JAu3ailHa oOpa3oBaTeldbHBIX MpocTpaHcTB Ilemarornyeckux
KBanTopuymoB (TenedoH KOHCYIbTAIIMOHHOW JMHUM DenepasbHOro orneparopa
+7 (800) 200-91-85, anexkrponnas nmoura pedkvant@apkpro.ru).

Habop nmomerniennii 1 MpOCTPAHCTB MOXKET OBITH PACIIUPEH B 3aBUCUMOCTH OT
MMEIOIINXCS B IMEAArornyeCKOM BY3€ YCIIOBHM, a TAaKXKE B CIy4ae pacIIMpEeHUs
nepeyHs HampaBJIeHU 00pa3oBaTEIbHBIX MPOrpamMM, IJIAHUPYEMBIX K peaiu3aluu
Ha Oase [lemarormueckoro KBantopuyma. Ilpu opranmzammm oOpa3oBaTerbHOTO
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npoctpancTBa llemarornueckoro KBantopuyma pekomeHayeTcs (opMHUpOBaHUE
30H JUIsl TIPOEKTHOW MESITEIBHOCTH, KOBOPKHMHTAa W WHBIX 00pa30oBaTEIbHBIX,
JIOCYTOBBIX U aJIMUHUCTPATUBHBIX IPOCTPAHCTB.

3.3. IIpoBenenue 3akymok s ocHameHuss Ilegarormyeckoro
KBanropunyma o0opyaoBanuemM, cpecTBaMi 00y4eHHUsI U BOCTIUTAHUS

[Ipu  obGecneyenun  MepornpusaTuii 1o  cozmanuio  [lemarormueckoro
KBaHTOpHyMma megarorndeckuM By30M 00€CTiedMBaeTCs COOIOACHNE TPeOOBaHUM
K TEXHMYECKOMY OCHalleHuro noMemeHud llemarormueckux KaanTopuymos
o0opy/ioBaHUEM, CpEACTBAMH OOYYEeHHMS M BOCIHUTAHHUS, YCTAHOBJICHHBIX
HacTOsIIMMH PexoMeHanusiMu.

3a cuer cpeAcTB ¢eaepabHOTO OI0KETa, MPETYCMOTPEHHBIX HA PEaU3aIUI0
dbenepanpHoro mnpoekta «CoBpeMeHHas IIKOJIa», TMeJarorMuecKuM BY30M
oOecrieuynBaeTcs 3aKylKa CIEIyIoIIero oOOpyJIoBaHUs, CPEACTB OOyYEHUS H
BOCIIUTAHUS:

— o0opyaoBaHHe, CpeCTBa 00YUYEHUSI U BOCIUTAHUS JIJISl UCIIOJIb30BAHUS MPU
peanu3alu  KypcoB, YYEOHBIX JUCHUIUIMH (MOAYJEH) €CTEeCTBEHHO-HAyYHOU
HaIlpaBJICHHOCTH;

— obopynoBaHue, CpeACTBa O0Oy4YeHHUSI U BOCIUTAHUS JJIS HCIOJIb30BAHUS TIPU
peanu3aldd  KypcoB, YYEOHBIX JUCHUIUIMH (MOJyJieH) TEXHOJIOTHYECKOU
HaIPaBJICHHOCTH;

— O60py,HOBaHI/I€ JJIs 3aIIMCH Be6I/IHap0B U IIPC3CHTAIMOHHOT'O KOHTCHTA.

3a CcYeT CpenCTB IMENAarorM4eckoro By3a, a TAaKXKE CpPEACTB HHBIX
UCTOYHUKOB, B TOM 4YHCJI€ BHEOIJDKETHBIX, TMEJarorudeckoMy  BY3Yy
pEKOMEHyeTCsl TPUOOPETEHNE COOTBETCTBYIOLIEH MeOE U TPU HEOOXOAUMOCTH
JOTIOTHUTEILHOTO O0OPY/NOBAaHMS M CPEACTB OOy4YeHWS W BOCHUTAHUS IS
pacuIMpeHus yCI0BUM JJIs1 MPAKTUYECKOM MOATOTOBKH 00YUYarOIINXCS.

NHdpacTpyKTypHBIA JHCT (POpMHUpPYETCS IEJaroTHYeCKUM BY30M C Y4YE€TOM
MIPUMEPHOT0 TIEPEUHs] 000PYAOBAHUS, PACXOAHBIX MAaTEPUAJIOB, CPEACTB OOyUCHUS
n Bocnutanusa (ITpunoxenue 6 xk PekomeHmanusM), HTPUMEPHOTO THUIIOBOTO
UHOPACTPYKTYpHOTO  JIUCTa, ompeaenssemMoro deaepaqbHbBIM  ONEPaTOPOM,
MOJIOKCHUN HacTosSIuX PexomeHnaaiuim.

[legarornyeckoMy By3y peKOMEHAyeTCcs coryacoBanue c¢ DenepanbHbBIM
ornepaTopoM cHOPMUPOBAHHOTO UHDPACTPYKTYPHOTO JIUCTA.

[Ipu ocyuiecTBiIEeHUHN 3aKYIIOK TOBAPOB, padOT, YCIAYT C LEIbI0 MPUOOpETEHUs
00OpyZI0BaHUS, PACXOJHBIX MAaTEPHUANIOB, CPEJICTB OOy4YEHWS U BOCIUTAHUS B

nemsix  coznanust  Ilemarormueckoro KBanTtopuyma 3a cyer cyOcuauu U3
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denepanbHOro OMOKETa IPUMEHSETCS HAIMOHAIBHBIA PEKUM B COOTBETCTBUU C
TpeboBanmsiMu ctatbu 14 denepanpHOoro 3akona ot 5 ampenst 2013 1. Ne 44-03
«O KOHTpakTHOW cucTeMe B cdepe 3aKymokK TOoBapoB, pabOT, YCAyr s
oOecrieueHus TOCYapCTBEHHBIX M MYHHUIITUTIATBHBIX HY XK.

Kpome TOro, mnpu OCyIIECTBIEHHH 3aKyllOK IEAarormv4eCKUMU By3aMu
YUYUTBIBAIOTCS ~ TOJIOKEHUsT  noctaHoBiueHud IIpaBurensctBa  Poccuiickoi
denepauuu:

— ot 3 nmekabps 2020 r. Ne 2013 «O MuUHUManIbHOU J0Jie 3aKYMOK TOBapOB
POCCHUICKOTO TPOUCXOKIACHUS;

— or 3 nekabps 2020 r. Ne 2014 «O MuHHMaIbHOH OO0sA3aTENBHOU 0JIE
3aKyTOK POCCUICKHUX TOBApOB U €€ JOCTUKEHUU 3aKa3UNKOM»;

— ot 30 anpenst 2020 r. Ne 617 «O0 orpaHudYeHUAX JIOMyCKa OTACIBHBIX BUIOB
MIPOMBIIIJIEHHBIX TOBAPOB, MPOUCXOASANIMX M3 MHOCTPAHHBIX TOCYJIApCTB, MJIA
1nenel  OCYIIECTBICHHMS 3aKyloK JUisi oOecredeHus TOCYJapCTBEHHBIX U
MYHUIUIATBHBIX HYXI;

— ot 16 centsa06ps 2016 r. Ne 925 «O mnpuopurere TOBAPOB POCCHIICKOTO
MIPOUCXOXKJCHUSI, PabdOT, YCIYr, BBIOIHAEMBIX, OKa3bIBAEMBIX POCCHHUCKUMU
JWIIAMU, T[I0 OTHOWICHWIO K TOBAapaMm, NPOUCXOASIIMM W3 HHOCTPAHHOIO
rocyjapcTna, paboTaM, yciayram, BBITOJHSIEMBIM, OKa3bIBAEMBIM HHOCTPAHHBIMU
mutamu» (B penakiuu nocraHoBieHus IlpaButensctBa Poccuiickoit denepanuu
ot 10 utonig 2019 r. Ne 878);

- ot 28 aBrycra 2021 r. Ne 1432 «O BHECEHUM U3MEHEHUN B HEKOTOPHIE AKThI
IIpaButenbctBa Poccuiickoit @Denepauun» (B penakiuu  [loctaHoBieHUs
[IpaButensctBa Poccutickoit @enepammu ot 20.11.2021 Ne 1989).

34. KaapoBoe oOecneuenue  gesteqbHocTH  Ilegarormyeckoro
KBanropuyma

KoHTpons 3a pe3ynbTaTUBHOCTHIO (yHKIHOHUpOBaHus [legarorudeckoro
KBanTopryma oCymiecTBIsiET pyKOBOAUTEND MEIArOTUYECKOr0 BYy3a.

KanpoBoe o6Gecreuenue Ilemarormdyeckoro KsanTopuyma pekoOMeHIyeTCs
dbopMUpOBaThH IMyTEM BBIJICJICHHS B IIITATHOM PaclyCaHUM MEeAarorudeckoro Bysa:

— JOJDKHOCTM  pykoBomurens Ilemarormueckoro Ksantopuyma wu  1pu
HEOOXOQUMOCTH JOJDKHOCTH 3aMecTuTens pykoBoautens Ilegarornueckoro
KBantopuyma;
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— JIOJDKHOCTEH  J1abOpaHTOB  JUIsl  OOCIY)KMBAaHMS U  IOJITOTOBKU K
UCIOJIb30BAHUIO B 00pa30BaTEeNIbHOW JAEATENbHOCTH O00OpYyJIOBaHUS, CpEACTB
oOyueHus u Bocniutanus llenarornueckoro Kantopuyma;

— JOJDKHOCTH CTECTMAIKCTA 110 Y4eOHO-METOAMIECKON padoTe;

— WHBIX JOJDKHOCTEM B 3aBHCHMOCTH OT TIOTPEOHOCTEH H crenuduxu
MEeAaroruyecKkoro Bysa.

[ratHyr0o yuciaeHHocTh paboTHHkKOB Ilegarormueckoro KBanTOopmyma
PEKOMEHIyeTCsl ONpENeNaTh IO corylacoBaHnio ¢ denepanbHbIM OIEpPaTOpPOM,
UCXOAsl W3 YHUCICHHOCTHM CTYJEHTOB II€arormdyeckoro By3a. lIlpum astom
pexoMeHayeTcss mpu (HOPMUPOBAHMU KAAPOBOTO 0OOeCTeYeHHs ACSITeNbHOCTU
[Tenarornyeckoro KBantopuyma mnpeaycMOTpeTh 3aKpeIuleHuEe 3a paOOTHUKaMU
CIEAYIOMMX (QYyHKIIHIA:

1) Opranuzanus ¢yHkuumonupoBanus [legarornyeckoro KBanropuyma, B ToM
YHUCJE€ B YacCTH COOJIIOJCHUS KaJAPOBbIX, (PUHAHCOBBIX U TEXHUYECKUX YCIOBHUH, a
Tak)ke 00eCIieueHus BbIIIOJIHEHMsI BO3JIOXKEHHBIX Ha [lenarornueckuit KBantopuym
(GyHKUMA U 3a/1a4, TOCTUKEHUSI YCTAHOBIIEHHBIX ITOKA3aTENeH.

2) B3aumopeiictBue ¢ @eaepanbHbIM OIIEpaTopoM, ¢ ceTbro llegarornueckux
KBanTtopuymoB ¥ 00pa3oBaTelIbHBIMH  OPraHU3alMsIMH,  OCHAILIEHHBIMHU
COBPEMEHHOW  HMH(PPACTPYKTYpOoH B  paMKax  HAIMOHAJBHOTO  IPOEKTa
«O0pa3oBanue» AJid JOCTHKEHHUS LEJeH, 3a7ad U MoKaszaresed, YCTaHOBJIECHHBIX
HacTOSIMMHM ~ PexoMeHpanusiMd, a TakKe OpraHu3allid W y4acThs B
oOpa3oBaTeNbHBIX TMPOEKTaX JJIA CTYACHTOB TEAaroruueckux BY30B U
NeJaroru4eckux pabOTHUKOB 00pa30BaTEIbHBIX OpraHU3aIIH.

3) OGecnieuenre pa3pabOTKM W peau3alii 00pa3oBaTEIbHBIX MPOTPAMM,
bopMHpOBaHUS  COAEpPKAHUSA KYpCOB, YYE€OHBIX JUCUUIUIMH  (MOIyJiei),
peanu3yembix Ha 6a3ze [legarornueckoro KBanropuyma.

4) IInanupoBaHue 00pa30BATENbHBIX MEPONPHUATHH U MPOPOPUEHTALUOHHOM
NESATENIbBHOCTH  CO  IIKOJbHUKAaMH,  OCYIIECTBIEHHE  B3aUMOJEHCTBUS  C
NeAarorn4ecKuMu paboTHUKaMU U yIpaBIeHYCCKIMHU KaJapaMu
o01reo0pa3oBaTeNbHBIX OpPTaHU3aAIui, OTBETCTBEHHBIMHU 3a (YHKIIMOHUPOBAHHE
npOo(UIBHBIX MEJarOrMYECKUX KIacCOoB.

5) Pa3zpaboTka MHPOPMAIMOHHBIX U YUEOHO-METOJUYECKUX MAaTEPUATIOB JJIs
MeJaroriIecKuX pabOTHUKOB 00IIIe00pa30BaTEIbHBIX OPTaHU3AIMKI IO Pa3BUTHIO
€CTECTBEHHO-HAYYHOW, TEXHOJIOTMYECKOW, MaTeMaThudeckod U  1udpoBoil
IPaMOTHOCTH IIKOJBHUKOB 3a CYET MPUMEHEHHS COBPEMEHHBIX MEeIarormueCcKux
TEXHOJIOTHIA U CPEACTB OOyUCHHS.
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6) Opranuzanus JEATEIbHOCTH 1o MTOBBIIEHUIO KBTI (PUKALIUN
NEeAarorndeckux paboTHUKOB 0011e00pa30BaTEeNbHBIX OpraHU3alfil, B TOM YHCIIe
OCHAIIIEHHBIX COBPEMEHHOU MHPPACTPYKTYpOH B paMKax HallMOHAJIBLHOTO MPOEKTa
«O0pa3zoBaHue», B3aUMOJCHCTBUE C PErHMOHAJIBHBIM LEHTPOM HENPEPHIBHOIO
MOBBIIIEHUS MPOPECCUOHATBHOIO MACTEPCTBA MEJArOTHYECKUX PAaOOTHUKOB.

7) Uudopmarmonroe compoBoxkaeHue Ilemarormdyeckoro KsanTtopuyma u
TEXHUYECKOE 00ECIEUeHHE PECypCoOB, UCIOJIb3YEMbIX B paMKax 00pa3oBaTEIbHOU
Y MHOW NIeATEeILHOCTH, MIOATOTOBKA U pa3MeIleHne 00pa3oBaTeIbHOTO KOHTEHTA Ha
ouIMaTHPHOM CalTe, CTPAHUIIAX COIMATIBHBIX CETEH M WHBIX MH(POPMAITMOHHBIX
pecypcax neaaroruieckoro Bys3a.

8) Texymas KOOpAUHAUA u aIMUHHUCTPUPOBAHUE npoiiecca
dbynkuuonupoBanus Ilemarorudeckoro Kantopuyma (opraHuzanusi y4eOHBIX
3aHATUNA, COONIOJIEeHHE TPEOOBAHUM TEXHUKU OE€30MACHOCTH M OXpaHbl TPyla,
KOMMYHUKAIIUS C MMOCETUTEISIMU, KOHTPOJIb 3alOJIHEHUS YUYEOHBIX MOMEIIEHUN U

T.J1.).

9) OGcnyxuBaHue OOOPYIOBaHHS M CPEACTB OOYYCHHS U BOCIHUTAHUA,
KoTOpbIMU ocHamleH llegarormueckuit KBanTOopuyM™m, yCTaHOBKa HEOOXOIMMOIO
IPOrpaMMHOT0 oOecrieueHus, 00eCcIeueHne pacXoIHbIX MAaTepUajIoB, YCTPAaHECHUE
TEXHUYECKUX MPOOIJIeM U TIp.

TpeGoBanust K KaapoBOMy oOO€CIEUeHHUI0 JesaTenbHOCTH Ilemarornueckoro
KBanTopuyma onpenensitorcsi negarorndeCKuM By30M CaMOCTOSITEIBHO C YYETOM
JEHCTBYIOLIEr0 TPYAOBOIO 3aKOHOJATENbCTBA, a TAaKXKE OOO3HAUEHHBIX BBIIIE
MTOJIOKEHUM U PEKOMEHJALINM.

3.5. I[HoBblICHHME KBaJIMpuKauu npogeccopcko-
NPenoJaBaTeJbCKOr0 COCTaBa IeJaroru4eckoro BYy3a, 00ecne4YuBaOLIEro
o0pa3oBaTeJIbHYIO 1eATeIbHOCTh Ha 0a3e Ileqarornyeckoro Kpanropuyma

denepanabHbIM OMEPATOPOM OOECIIEUMBAETCS MPOBEACHUE KYpPCOB MOBBIILIEHUS
KBATM(PUKALMU 1J151 TPOPECCOPCKO-MIPENOIaBATENHCKOTO COCTaBa MeAArornuecKux
BY30B B roji co3nanus Ha ux 0ase Ilegarornyeckux KBaHTOpHMyMOB.

denepanbHbIi omneparop paszpabaThiBacT JOTIOJIHUTEIIbHY IO
npoecCHOHANTbHYIO TTporpamMMy JiJist TPo(eccopCKo-MPeno1aBaTeIbCKOro COCTaBa
MeJarorTMYeCKUX BY30B 10 OpraHu3alii 00pa3oBaTeIbHOM NESITEILHOCTH Ha 0aze
[Tenarornveckoro Kpantopuyma, 00beMoM HEe MeHee 36 4acoB.

Nudopmamuss o0 mnpoBeaeHUHM KypCOB TMOBBIIIEHUS KBadU(UKAIMU U
OpraHM3alMOHHBIX BOIIPOCaX YyYacTWs B HHUX JOBOJAUTCA O CBEICHUS
NeJaroru4eckux By30B OQUIMAIbHBIMUA MHUCbMaMU MUHHUCTEPCTBA MPOCBEILECHUS

Poccuiickoit ®enepannu u (win) GenepanbHoro orneparopa. Cpoku NpoBeACHUs
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KYpCOB ITOBBIHICHHA KBaHI/I(I)I/IKaHI/II/I YCTaHABJIMBAKOTCA B COOTBETCTBUHU C
MEpeIHCM MepOHpI/IHTI/Iﬁ, YCTAaHOBJICHHBIM B HACTOANINX PeKOMeHI[aL[I/IHX.

®denepaabHbIM ONEPATOPOM OOECIEUMBAETCA MNPOBEACHUE KOHCYJIbTALUU U
BeOMHApOB IO BOMpPOCaM CO3/AaHUA M (PYyHKIHMOHMpOBaHUA [lemarormueckux
KBantopuymoB, a Takke  MeTOAUYecKas  TMOJAJEpKKa  MpodeccopcKo-
MPENoAaBaTeIbCKOrO  COCTaBa  IMEJarormyeckux  BY30B, 00ECIEYMBAIOLINX
oOpa3oBaTenbHyI0 AesTeNbHOCTh Ha 0ase [lenarornyeckux KBantopuymos.

3.6. Oo0OHoBJICHME COAEp:KaHMA OTACJIBbHBIX Ppadoyux NporpamMm
KYPCOB, QUCHMILUIMH (MOIYyJieH), MPOrpaMM Yy4eOHOM M NPOM3BOACTBEHHOM
NPAKTHKH ¢ Y4eTOM npuMeHeHnus pecypcos Ilegarormnueckoro Kpanropuyma,
(¢popMupoBanue miiaHa o0pa3oBareJJbHbIX MEPONPUATHH

[lenarornueckoMy By3y Mpu (POPMHUPOBAHUU COJIEPIKAHUS OTACIBHBIX pabounx
nporpaMM  KypcoB, JUCHUIUIMH  (MOAyJjiel), mporpamMM  ydeOHOM U
MMPOM3BOJACTBEHHOW  MNPAaKTUKH, CBSI3aHHBIX C  €CTECTBEHHO-HAYYHOU H
TEXHOJIOTHYECKOU HaIPaBJICHHOCTIMHU 0o0pa3oBaTeNbHBIX porpamm,
pPEKOMEHAYeTCs  YyuuThiBaThb  pecypchl  Ilemarormueckoro  KBanTopuyma.
Hamnpapnenuss 00pa3oBaTeNbHOM JEATEIBHOCTH, OCYIIECTBIIIEMble Ha 0aze
ITenarornueckoro KBaHTOpuyma, ormnpeneieHsl B pazaene 4  HacTOSAIIMUX
Pexomennanuii.

[Ipu oOHOBIEHWU CcOAEpP)KAHUS OTIAEIBHBIX Pa0OYUX TPOrpaMM KypCOB,
JUCHMIUIMH (MOIyseit), mporpamMM y4eOHOM M TIPOU3BOJCTBEHHON MPaKTUKH
PEKOMEHAYETCSl UCTOJIb30BaTh Y4eOHO-METOIMUECKUE U CIPABOYHBIC MaTEpPHAIbI

denepanbHOTO oreparopa. ®denepanbHbIN omneparop oOecrieuynBaeT
pacrpocTpaHeHue Yy4yeOHO-METOJUYECKUX U CHPABOYHBIX MaTEpPUAIOB B XOJIE
MIPOBEJCHUS KYpCOB MTOBBILIECHUS KB (PUKALIAN npodeccopcko-

MpenogaBaTCIILCKOI0 COCTaBa NI€Aarortd€CKmnx By30B.

denepanbHbIi onepaTop 0OecrneunBaeT MOArOTOBKY METOJMYECKOTO MOCOOUs
no wucnonb3oBanuto Ilenarornuecknx KBaHTOpUYMOB M uX 000pYyIOBaHUSA B
nporuecce 00y4eHUs pa3InYHbIX FPYII CTYIEHTOB, BKJIIOUAIOLIETO Pa3bsCHEHUS U
UHCTPYKIMU TIO0 paboTe ¢ 000pyAOBaHHEM, PEKOMEHIALMU MO COJEP)KaHUI0 U
OpraHu3allid MPOEKTHOW NEATETbHOCTH CTYACHTOB, MPOXOASIIMX OOYy4YEHHE IO
NEeAarornyeckuM  HalpaBJICHUsSM MOATOTOBKM Ha 0Oaze Ilemarormueckux
KBaHTOpHYyM™MOB.
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3.7. Oobecneuenne WHGPOPMALMOHHOTO CONMPOBOXKIAECHUS OTKPBITHS
Ilenarornueckoro KBantopuyma, B TOM umci/ie C NPHUBJIEYEHHUEM CPeEICTB
MaccoBOM MHGpOpMaAUU

OtkpeiTue (Havyanmo ¢QynkunonupoBanusi) Ilemarornueckoro KsanTopmyma
PEKOMEHIYETCS OCYIIECTBUTh HE Mo3Hee 1 ceHTsI0ps roa ero co3aaHusl.

[lenarornueckuM By30M HE IO31Hee JHA OTKpbiTusA [lemarornueckoro
KBaHnTOpHymMa pEKOMEHAYETCA pa3MEIICHHE B CIEIUAIBHO CO3JaHHOM pa3zeciie
«Ilegarormueckunn ~ TexHomapk  «KBaHTOpHYM» opHUIMaTBEHOTO canra
NEAarornyeckoro By3a B  HH(POPMALMOHHO-TEIIEKOMMYHHMKAIIMOHHON  CeTH
«UuTepHer» undopmammu o co3nanuu u GyHKUHOHHpoBaHUH [legarornyeckoro
KBanropuyma, B ToM umcie uHpopmanuu o0 00pa3zoBaTeNbHBIX IpOrpammax,
obopynoBanuu Ilenarornueckoro KBantopuyma, miaHupyeMoM peXUME 3aHSATUH,
IJJAHUPYEMBIX MEPOIIPUATHSIX.

[lemarornueckomy BY3Y PEKOMEHYETCS o0ecreynTh HIMPOKOE
MH()OPMAIMOHHOE OCBELIEHUE MEpPONpHUITHH Mo co3gaHuio Ilemarormueckoro
KBaHTOpnyma myTeM IPUBJICYECHHS  PETHOHAIBHBIX  CPEACTB  MacCOBOMU
uH(poOpMaMK, a TaKKe pa3MElEeHUs HWH(POPMAUUMOHHBIX W MYJIbTUMEAUNHBIX
MaTepuajoB Ha OQUIMAIBHOM CaliTe U B COLUUAIBHBIX CETSIX IeIaroru4eckoro
BYy3a.

4. Opranuszanusi 00pa3oBaTeJbHOI 1eATEJIbHOCTH

OOpazoBaTenbHas NEATEIbHOCTD Ilemarornueckoro KBanTopuyma
OCYILECTBISIETCS MO 00pa3oBaTeNIbHBIM IPOrpaMMaM BBICHIET0 00pa3oBaHUS U
JOTIOJTHUTENBHBIM MTpodeccuoHaibHbIM Tporpammam. Ha 0aze Ilemaroruueckoro
KBantopuyma pekomeHayeTcss oOecneunTh peaju3aluio 00pa30oBaTeNIbHbIX
nporpaMmM, pa3pabOTaHHBIX B COOTBETCTBHM C TPEOOBaHUSIMH 3aKOHO/JATEIbCTBA B
chepe oOpazoBaHUsI U C y4E€TOM pPEKOMEHJaluii MUHHCTEpCTBA MPOCBEIICHUS
Poccutickon ®@enepanuu u GenepanbHoro oneparopa.

Pekomennyercss cpopMupoBaTh MepeyeHb O0O0pa30BaTENbHBIX MPOrPAMM,
yU4EOHBIX JUCHUIUIMH (MOIyJiell) W MeponpuATUd, peanusyeMblx Ha 0aze
[lenarornueckoro KBaHTOpuyma, KOTOpbI oOecreunMBaeT MpUOOpETEeHUE
CTyJeHTaMu NMPOGECCUOHATBHBIX KOMIETEHITUHN JUTs TaIbHEUIIEH TTearoruaecKou
NEeATEIbHOCTH 10 (OPMHUPOBAHMIO €CTECTBEHHO-HAYYHOW, TEXHOJIOTHYECKOM,
MaTeMaTU4YecKor U U(POBOM rPaMOTHOCTH Y IIKOJIBLHUKOB.

ITpu opranuzanuu oOpa3oBaTeNbHON AeATENbHOCTH Ha O6ase Ilegarornueckoro
KBanTOopnyma pekomMeHAyeTcs IpPHUMEHEHHE COBPEMEHHBIX IE€IarornyecKux
TEXHOJOTHM € MCHOJb30BAaHUEM TMPAKTUKU yUEOHBIX HCCIENOBAHUN M MPOEKTOB,
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MPOBEJCHUS ONBITOB U JKCIEPUMEHTOB C WCIOJIB30BAaHHUEM COBPEMEHHOTO
71a60paTOPHOTO ¥ POOOTOTEXHHUECKOTO 000PYT0BAHMSI.

B TIlenarormueckom KBanTOpmymMe MOTYT OBITH peajH30BaHbl CIEAYIOILINE
¢dbopMbI 06pa30BaTEIBHBIX MEPOIIPUSATHIA:

— A CTYACHTOB!

1) opranuszanus ¥ HPOBEACHUE MPAKTHUUECKUX 3aHATHH C MCIOJIb30BAHHEM
o0opynoBaHus, CpPeACTB OO0ydeHHWs W  BocmuTaHus Ilegarormdeckoro
KBanTopuyma;

2) KBazulleJarornueckas AesiTeIbHOCTh (MMUTALMS ESITEILHOCTH Meaarora Ha
ypOKe, OpraHu3alisi UCCieI0BaTeIbCKON JeATEIbHOCTH (KYPCOBBIX, BBIITYCKHBIX
KBaJTU(UKAIMOHHBIX pabOT) U MPOEKTHAS ACSATEILHOCTD CTYACHTOB;

3) pa3paboTKa CTyAEHTaMH HCCIEAOBATEIbCKUX PA0OT U MPOEKTOB, MOEIEH,
MIPaKTUYECKOE OCBOEHUE HOBBIX TEXHOJOTUMU, (PYyHIaMEHTAIbHbIX 3HAHUN (OIBITHI,
AKCIIEPUMEHTHI, MPAKTUKYMBbI, 1a00paTOpHBIE paObOTHI);

4) npeanpodeccuoHaibHasi MTOATOTOBKA, B TOM YHUCJIE MEPONPUATUS C
y4acTHUEM HACTaBHUKOB U3 PA3NUYHBIX CEKTOPOB SKOHOMHKH C PEAIbHBIM OIBITOM
paboTel B ipodeccuy;

5) peanuzanysi MacTep-KJIacCOB B PAa3IMUHBIX (opMaTax B3aUMOJEHCTBUS C
ucIoyib3oBaHueM pecypcoB llegarornueckoro Ksanropuyma;

6) opraHu3anys WHHOBAIIMOHHOW ACSITEIBPHOCTH PA3JUYHOTO YPOBHS, B TOM
gucie MeK(aKyIbTeTCKUX, OPUCHTUPOBAHHBIX Ha Pa3HBIE KaTETOPHUU YYACTHUKOB
(B TOM 4yHCJIe HACTABHUYECTBA);

7) opraHuzanus TPAKTUKH CTYJIECHTOB IO TMEJAarOTHYECKUM HAIpaBICHUSIM,
CBSA3aHHBIM C TMIPENOJaBaHUEM Y4YEOHBIX MPEIMETOB €CTECTBEHHO-HAYYHOU U
TEXHOJOTHUECKON HAMpaBJICHHOCTEH, BKJIIOYAIOMIas B ce0s  3aKIIOYCHHE
JIOTOBOPOB  (coriamieHuid) O  COTPyJAHHMYECTBE C  00pa3oBaTelbHBIMU
OpraHu3alusIMe, Ha 6a3e KOTOPBIX CO3MIaHBI AETCKHE TexHomapku «KBaHTopmym»,
MoOupHBIe TexHomapku «KBanTopmym», neHTpsl «Touka pocta», meHTpsl «IT-
Kyo»;

8) mpoBeleHNE OMBITHO-KOHCTPYKTOPCKUX pabOT Mo pa3paboTKe HOBBIX
METOJMK W METOJMYECKHX WHCTPYMEHTOB B MPEIMOJaBAHUU YUCOHBIX MPEIMETOB
«Duzuka», «Xumus», «buonorus», «Marematukay, «WHpopmaTuKay,
«TexHoyorus» u 1p.

— JJI TIeJarOTHYeCKUX pabOTHUKOB 00pa30BATENbHbBIX OpraHu3aIluil:
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1) moBbIICHHE KBaTH(UKAIH HIeIarOrH4eCKUX pabOTHHKOB
00pa30BaTEeNbHBIX OPraHU3ALINN;

2) opraHu3amus ~ HAYYHO-TIPAKTUYECKHX  MEPOINPHATH  (CEMUHApOB,
KoH(epeHuui, GopymoB);

3) pa3paboTka AMArHOCTUYECKUX MPOLEAYp IO BBIABICHUIO TPYIHOCTEH B
OCBOGHUHM IIKOJbHUKAMU y4Y€OHBIX IPEIMETOB €CTECTBEHHO-HAYYHOM U
TEXHOJIOTUYECKOW HAIPABICHHOCTEH, a TAaKXKE BBIABICHUIO U IOIIEPXKKE
OJIAPEHHOCTH Y IIKOJIBbHUKOB;

4) opraHuzanMs TMPOCBETUTEIBCKUX MEPONPUSATUNA ISl TEJarormuecKux
pabOTHUKOB  00pa3oBaTENbHBIX  OpPTaHM3AlMid O  pe3yibTaTax  OIBITHO-
KOHCTPYKTOPCKHX, UCCIIEI0BATEIHCKUX U MPOEKTHBIX paboT, MPOBOJUMBIX Ha 0ase
[Tenarornueckoro KBanropuyma.

— JJIS1 IIKOJIBHUKOB:

1) compoBOXIeHHE IEATEIbHOCTH NPOPUIbHBIX IEJarOrHueCKUX KJIacCoB
o01eo0pa3oBaTeNbHbIX OpPraHu3alil B 4aCTH YYEOHBIX MPEIMETOB €CTECTBEHHO-
HAay4YHOU M TEXHOJOTHUYECKON HAIIPABICHHOCTEN;

2) mpodopueHTaMoHHass padoTa CcO UIKOJIbHUKAaMH, ILejeBas padora c
abUTypUEHTaMU;

3) mpakTU4ecKkass TOATrOTOBKA IIKOJbHUKOB K YYacTUIO B Pa3IMYHBIX
KOHKYpCaX, OJINMITHAJIax;

4) opraHuzaisi M TMPOBEICHHE ISl IIKOJbHUKOB Y4YE€OHBIX CEMHHApPOB,
KOHKYPCOB, /1€0aTOB, OJTUMITHA]] U IPYTUX MEPOTIPUSTUH.

Yacte HampaBnenuit pabotsl [lemarornueckoro KBantopuyma (B 4acTHOCTH,
TPEOYIOIINX UCIIOJIH30BAHUS COBPEMEHHOTO Y4eOHOT0 00OpYyI0BaHMSI) BO3MOXKHO
OCYIIECTBIAT, Ha 0a3e co3gaBacMoil B paMKax HAIMOHAIBHOTO TIPOEKTa
«O0pazoBanue» uHGPacTpyKTypbl (eHTpol «IT-ky06», nenTpsl «Touka poctay u

zp.).

KoOHKpeTHBIE MOAX0IbI, NHCTPYMEHTBI, METOIbI, KOTOPBIE IIPUMEHSAET B CBOEH
pabote npodeccopcKo-MpenoaaBaTeIbCKui COCTaB, o0ecrieunBarOIINi
oOpa3oBarenpHyl0 JeaTeiabHOCTh Ha 0Oaze Ilemarormueckoro Ksantopuyma,
pa3pabaTeiBatoTCsi U (WIM)  ONPEAENSIOTCS  NEJAaroTHYeCKUM  BY30M
CaMOCTOATENLHO C Y4E€TOM BO3MOXHOCTeW M cnenupuku cyobekta Poccuiickoi
denepanuu ¥ eJarorndyeckoro Bysa.

denepaibHBIM ONIEPATOPOM 0OECIIEUMBACTCSI TPOBEACHUE OPTraHU3aIMOHHBIX 1
METOJMYECKIX MEpOonpusTHii (BEOMHAPOB, KOHCYJIbTAllUA, CEMHUHAPOB) TIO
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BOIIPOCAM  OpraHu3anuu  oOpa3oBaTeNbHOM  AesTeNbHOCTH  Ha  0aze
[Tenarornuecknx KBantopmnymos.

duHaHCOBOE OOECTICUCHHE 00Pa30BATEIHPHON JEATEILHOCTH, OCYIIESCTBIIEMON
Ha 0Oa3e [lemarormyeckoro KBaHTOopryma, BKIIFOUAeT 3aTpaTbl B COOTBETCTBUU C
O6muMu TpeOOBaHUSIMU K OIPEICICHUI0 HOPMATHBHBIX 3aTpaT Ha OKa3aHHe
TOCY/IapCTBEHHBIX (MYHHIIMIAIBHBIX) YCIYT B cdepe BbICIIEro OOpa3oBaHUs U
JOTIOJTHUTENBHOTO TPO(ECCUOHATBFHOTO 00pa30BaHMs IS JIMI, WMEIOMIMX WU
MOJIYYaIOIIUX BbICHIEE 00pa30BaHUE, MOJIOICKHON MOJUTUKH, TPUMEHSEMBIX MIPU
pacuere oObeMa cyOcuauu Ha (UHAHCOBOE OOECTICUCHHUE BBITIOJHEHUS
rocyAapCTBEHHOr0 (MYHUIIMIIAILHOTO) 3aJaHUsl HA OKAa3aHHE TOCYJapCTBEHHBIX
(MyHULIMITAJIBHBIX ) yCIyr (BBIOJTHEHUE pabor) roCyJ1apCTBEHHBIM
(MyHULIMIIAJIBHBIM) YUPEKIEHUEM, YTBEP:KIECHHBIMM NpuKazoM MuHHCTEpCTBa
oOpazoBanust u Hayku Poccuiickoii @eaepanuu ot 26 mapta 2021 r. Ne 209, u
BKJIFOYAIOIIMMU B TOM YHUCJIE:

— OIUIaTy Tpylda paOOTHHKOB IEJaroruyeckoro By3a, O00eCHeYrBaOLINX
¢bynkunonuposanue Ilegarornueckoro Ksanropuyma;

— MpUOOPETeHNEe TOCTATOYHOTO 00BhEMa OCHOBHBIX CPEACTB M MaTepPHAIbHBIX
3aracoB, B TOM YMCJIE€ PAacXOAHBIX MaTepHalioB, g OOECHEYEHHUs peaau3aluu
oOpa3oBaTeNbHBIX MpPOTpaMM B 00beMe, HEOOXOAMMOM JJsi HENpPEepbIBHOM
peanuzanuu 00pa30BaTEILHOTO MPOIIECCa;

— obecrieueHUe  TEKyIIeW  JCATENbHOCTH  MEAarorM4eckoro  By3a IO
obOecrnieueHnt0 00pa3oBaTeIbHOTO MpoIiecca.

5. ConpoBoskaeHue MepPONPUATHI 110 CO3AAHUIO M (PYHKIIMOHMPOBAHUIO
IMenarornyeckux KBanropuymon

Oynkunn  DenepanbHOro  omepaTropa MEPONPHUATHNA 1O  CO3JAHUI0 U
(YHKIIMOHUPOBAHUIO Ilemarornueckux KBantopuymosn OCYILECTBIISIET
®denepanabHOE TOCYIapCTBEHHOE AaBTOHOMHOE 0O0pa30BaTElIbHOE YUpEeKIACHHE
JOTIOJTHUTENBHOTO MPOPECCUOHAIBHOIO 00pa3oBaHUs «AKaJeMHs peaau3aluu
rOCy/IapCTBEHHOM TOJUTHUKA U TPO(ECCHOHATBHOTO pa3BUTUS PAOOTHUKOB
oOpazoBanus MunucrepcTBa npocsenieHus: Poccuiickoit denepanumy.

Anpec caiita denepanbHoro orneparopa: https://www.apkpro.ru/.

Tenedon koHCYMbTaIMOHHON JHHIKA DeepaabHOro onepaTopa Mo CO3TaHHIO0 U
dbynkuuonuposanuto [lenarornyeckux Kpantopuymos: +7 (800) 200-91-85.

OnektponHas nouta dexepanbHoro oneparopa: pedkvant@apkpro.ru.

®denepanabHbI onepaTop BHIMOJIHSAET Clieayomue QyHKINN:
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— OKaszaHue KOHCYJIbTaTUBHOI'O COIIPOBOXKICHU COTPYAHUKOB
NEAarorn4eckuX BY30B IO CO3JAaHMIO M (PYHKIIMOHHMpOBaHMIO [lemarormueckmx
KBantopuymoB, B TOM umcie ob0ecrieueHue paboOThl KOHCYJIbTALIMOHHON
TeneOHHOM TUHUH U MTPOBE/IEHUE BEOMHAPOB;

— mpoBeneHue oO0yueHUs paboTHUKOB llemarormueckmx KBaHTOpHYyMOB 110
pabote ¢ 000pyIOBaHUEM U CPEICTBAMH OOYYCHHS M BOCITUTAHUS, B TOM YHUCJIE TIO
JIOTIOTHUTEIBHOW ~ MpoecCHOHAIBHON  TporpaMMe  JUisi  OpTaHU3aIHd
oOpa3oBaTenbHOU neaTenbHOCTH Ha 6a3e [lemarormueckoro KBantopuyma,

— pa3paboTka y4yeOHO-METOIMYECKUX MaTepuajioB s Hpodeccopcko-
IIPENOAABATEILCKOIO  COCTaBa  IEJAarorM4eCcKMX  BY30B,  BKIIIOYAIOLIUX
METOJMYECKHE PEKOMEHIAMK [0 HMCIIOJIb30BAaHUIO pecypcoB llemarornueckux
KBanropuymoB mpu pa3paboTke M peaiau3alud padouyux IporpaMMm TUCIUILINH
(Momynel), MpakTHK OO0pa3oBaTENbHBIX MPOTPaMM BBICIIET0 OOpPa30BAHMS 1O
Nearoru4ecKuM HalpaBJICHUSAM IOATOTOBKH;

— NpoBeneHUE MOHWUTOpUHra cosnanus llemarormuecknx KBanTopmymoB, B
TOM YHCJE€ B YaCTH KOMIUIEKTOBAaHHUS MEAArOTMYECKUX BY30B 00OPYJIOBaHHEM,
cpelncTBaMH OOy4Y€HHsS M BOCIUTAHUA, MPUBEIACHUS IUIOIIAJAOK B COOTBETCTBHE
TpeOOBaHUSAMHU HACTOSIIMX PexomeHnanuii, opraHuzaluuu 00pa30BaTEIbHON
JeSITEIIbHOCTH, BBIMIOJIHEHHS YCTAaHOBJICHHBIX MOKa3aTenell (yHKIMOHUPOBAHMUS,

— obecricueHue HH(POPMAITMOHHOTO COTIPOBOKJICHHS CO3JIaHUs
[Tenarornyeckux KBaHTOpHYMOB, B TOM 4YHClIE pa3pabOTKa HHPOPMAIIMOHHBIX
MaTepUaJIOB JUIA pa3MEIICHUS Ha calTax IeAarormdecKuX BY30B, IOJITOTOBKA
IIPECC-PEIN30B U BUICOPOIHKOB,;

— TIOATOTOBKAa METOAMYECKOTO TIOCOOMS IO UCIIOJIb30BAHUIO PECYpCOB
[lenarornueckux KBanTtopuymMoB B mpoliecce OO0ydeHHUs H  TPOCKTHOMU
JEATEIIBHOCTH PA3JIMUHBIX TPYII 00YUYaIOIINXCS;

— MOATrOTOBKAa HHGOPMAIMOHHO-AaHATUTUYECKUX MaTE€pUaJOB U OTYETOB O
peann3anuu MepornpusITiid no co3ganuto llemarornueckux KBaHTOprymoB, B TOM
YHUCJIE HA OCHOBE JIAHHBIX, IPEAOCTABIIIEMBIX NIEarOrHYECKUMH BY3aMU.

6. 3aKJIIUYUTEIbHDBIC MOJIOKECHUSA

OnepatuBHOE yIpaBieHHE AeATENbHOCThIO Ilemarormueckoro KBanTopmyma
OCYIIECTBIISIETCS TEAArOTHYECKUM BY30M CAMOCTOSITEIIBHO C YYETOM MOJIOKECHUH,
YCTAHOBJIEHHBIX  HACTOSIIMMH  PexoMeHpauus MM, a  TakXKe  YyKa3aHHhi
MunucrepctBa mnpocsemieHuss Poccuiickont @enepaumu U PenepanbHOro
orieparopa.
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[lenarormueckuit  By3  oOecneyuBaeT  MNPEAOCTaBIEHUE  HEOOXOAMMOU
OTYETHOCTH O AesArenbHOCTH llemarormueckoro KBaHTOprymMa B CpPOKM U 1O
dbopme, onpeaensieMoit MunucrepcTBoM npocelienus Poccuiickoit denepanun u
(wm) @enepalbHBIM ~ OMEpaToOpoM B paMKax  ¢eAepadbHOTO  MPOCKTa
«CoBpemMeHHas IIKO0JIa» HaIMOHAIBHOTO MpoekTa «O0pa3oBaHuey.
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[Tpunoxenue 1 kK MeToguyeckum peKOMEHIAUSIM

I'PA®UK CO3JAHUSA HEJATOTUYECKUX KBAHTOPUYMOB
HA BA3E IIEJAT'OI'MYECKHX BY30B B PAMKAX
OEJAEPAJIBHOI'O ITPOEKTA « COBPEMEHHASA IIKOJIA»
HAIIMOHAJIBHOI'O ITPOEKTA «OBPA3OBAHMUE»

Ne Cyo0bekT HaunmenoBanue o0pa3oBare/ibHOM OPraHu3alun
n/n Poccuiickoit BbICIIETr0 00pa30BaHUSA
Degepauuu
2021
1. | Amypckas o0nacTh OI'bOY BO «bnaroBeneHcKnid rocy/1apCTBEHHbIN
MEJArOrHYeCKUN YHUBEPCHUTET)
2. | Hmxeroponckas OI'bOY BO «Hwmxkeropoackuit rocy1apCTBEHHBIN
00J1acTh ME€TarOTUYECKN YHUBEPCUTET UMEHH K03bMBI
MunuHa»
3. | Ilepmckuii kpait OI'bOY BO «llepMckuii rocy1apCTBEHHBIM
I'YMaHHUTAPHO-NIENArOTMYECKUI YHUBEPCUTET
4. | Camapckas oonacts | ®I'BOY BO «Camapckuii rocy1apcTBEHHBIM
COLIMAJIBHO-NIEAATOTMYECKUI YHUBEPCUTET»
5. | Yamyprckas OI'bOY BO «I'ma3oBckuil rocy1apCTBEHHBIN
pecnyOnuKa relarornaeckuii THCTUTYT nMeHu B.I'. Koposenko»
6. | UeueHckas OI'bOY BO «YHeueHcknii roCcy1apCTBEHHBIN
pecnyOnuKa MEJarOrH4eCKUi YHUBEPCUTET)
7. | Anraiickuil kpai OI'bOY BO «AnTalickuii rocy1apCTBEHHBII
I'YMaHUTAPHO-IIEAArOTMYECKUI YHUBEPCUTET UMEHU
B.Y. Hlykmunaay
8. | CepanoBckas OI'bOY BO «¥Ypanbsckuil rocygapCTBEHHBIM
o0jacThb NEeJaroru4ecKuii YHUBEPCUTET)
9. | BopoHexckas OI'bOY BO «BopoHexckuii rocy1apCTBEHHBIN
00J1aCTh neJaroruueckuii yHUBEpCUTET
10. | Boarorpanckas OI'bOY BO «Boarorpaackuii rocyJapCTBEHHBIN
00J1aCTh COIMAJIBHO-NIEAArOrMYE€CKUI YHUBEPCUTETY
2022
11. | OpenOyprckas OI'bBOY BO «Openbdyprckuii rocy1apCTBEHHBIN
o0JacThb NEeJaroruuecKuii YHUBEPCUTET)
12. | PecnyOnuka OI'bOY BO «MopaoBckuii rocyaapCTBEHHbIN
MopnoBus relaroruyeckui ynusepcurer uMenu M.E. EBceeBa»
13. | YapaHOBCKas OI'bOY BO «YapIHOBCKHN rOCY1apCTBEHHBIN
00J1acTh Ielaroruyeckui yuusepcurer umenu M.H.
YIIbstHOBaY
14. | Anralickuii Kpaii OI'bOY BO «AnTalickuii rocy1apCTBEHHBIN
NEeJaroru4ecKuii YHUBEPCUTET
15. | Kpacnosipckuii kpait | ®DT'BOY BO «KpacHosipckuii rocyJapCTBEHHbIM
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nenarornyeckuii yausepcurteT uM. B.I1. ActadhbpeBa»

16. | HoBocuOupckas OI'bBOY BO «HoBocubupckuii rocy1apcTBEHHbIN
00J1aCTh NEJarOTMYECKUN YHUBEPCUTET
17. | Tomckas o0nacTh OI'bOY BO «Tomckuii rocy1apCTBEHHBIM
MEJArOrH4eCKUN YHUBEPCUTET)
18. | Yensbunckas OI'BOY BO «lOxHO-ypanbCKkuil rocyJapCTBEHHBIN
00J1aCTh I'YMaHUTAPHO-IIEAArOTMYECKUI YHUBEPCUTET
19. | ApocnaBckas OI'BOY BO «SpocnaBckuid rocygapCTBEHHBIH
00J1aCTh negarorndeckui yausepeuret um. K. J[. Ymmuckoro»
20. | Kpacnomapckuii kpait | DI'BOY BO «ApmaBupckuii rocy1apCTBEHHBIN
NEJarOTMYECKUN YHUBEPCUTET
2023
21. | XabapoBckuil kpai OI'bOY BO «AMypckuil TyMaHUTapHO-
IE€TarOTMYECKNUN T'OCYTapCTBEHHBIN YHUBEPCUTET
22. | Pecnybnuka PI'bOY BO «bamknpckuii rocy1apCTBEHHBIN
bamxkoprocran MIETarOTUYECKNN YHUBEPCUTET UM. M. AKMYJLIIBI»
23. | Pecniybnuka OI'bOY BO «HabepexxHOUSTHUHCKU T
Tarapcran rOCYJAapCTBEHHBIN N1€JarOTHYECKUN YHUBEPCUTET
24. | Yysamickas OI'bOY BO «YyBatickuii rocy1apCTBEHHBIN
pecnyOnuka nenarornyeckuii yausepeuret U.4. fkosnesa»
25. | Cankr-lletepOypr OI'bOY BO «Poccuticknii rocy1apCTBEHHBIN
nejarornaeckuid ynusepceureT uM. A M. I'epuenay
26. | Pecnybnuka OI'bOY BO «/larectaHCKui rocyJapCTBEHHBIN
Jlarectan neJaroruueckuii yHUBEPCUTET)
27. | Omckas 061acThb OI'bOY BO «Omckuii rocyiapCTBEHHbBIN
NEeJaroru4ecKuii YHUBEPCUTET)
28. | Kypraunckas ob6nacts | ®I'bOY BO «lllaapunckuii rocynapcTBEHHBIN
NEeJaroru4ecKuii YHUBEPCUTET
29. | CeepanoBckas OI'AOY BO «Poccuiicknii rocy1apCTBEHHBIN
00J1aCTh npo(ecCUOHANbHO-NIEIArOTUYECKUI YHUBEPCUTET
30. | r. MockBa OI'bOY BO «MocCKOBCKHI rOCyAapCTBEHHBIN
NICUXOJIOTO-N€AATOTMYECKUI YHUBEPCUTET
31. |r.MockBa ®OI'BOY BO «MoCKOBCKUH IegarorndecKui
rOCYAapCTBEHHBI YHUBEPCUTET»
32. | Jluneukas 061acTh OI'bOY BO «JIuneukuit rocy1apcTBEHHBIM
nenarornyecknii yauusepeutet umenu [111.
CemenoBa-Tsn-I1lanckoro»
33. | Tynbckas 06acThb OI'bOY BO «Tynbckuii rocyaapCTBEHHbIN

nexarornyeckui yausepcuret uM. JI.H. Toacroro»
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[Tpunoxenue 2 kK MeTogu4ecKUM peKOMEHIalUsIM

NEPEYEHb MEPOITPUSAATUMN M CPOKH (JIOPOKHAS KAPTA)
CO3JAHUA U PYHKIIMOHUPOBAHMUS ITEJAT'OI'MYECKOI'O
KBAHTOPUYMA HA BA3E IEJATOT'HYECKOTI'O BY3A

Ne HaumeHnoBanue MeponpusiTust OTBeTcTBEHHBIH Pesyabrar Cpox

1. YTBepKIeHbI JOKAJIbHbIE [legarornyeckuii | JlokanbHbIE HOpMaTUBHbBIE He no3gnee 25 mapta
HOpPMAaTHBHBIE aKThI BY3 aKTBI IIeJarOrH4ecKOoro X? rona
MEeNarorndeckoro By3a: BYy3a

1) o0 yrBepxaeHUN
MOJI0KEHUI O CO3JaHUU U
(yHKIIMOHMPOBaHUHU
Ilenarorngyeckoro Ksanropuyma;

2) 0 Ha3HAYCHUU
OTBETCTBEHHOTO JIMIIA,
OCYIIECTBIISIOIIETO (DYHKIHH
KOOPAMHAIIUU 1 COTIPOBOXKICHUS
MEPONPUATHH 110 CO3JAHHIO
Ilenarornueckoro Ksantopuyma.

2. CcdopmupoBan u cormacoBad [legarornyeckuit [Mucemo denepanbHOro CorxacHo rpaduxy
MH(PACTPYKTYPHBIH JIUCT A BY3, oreparopa ¥ JOKaJIbHbIH DeneparabHOTO
ocHaueHus Ilenaroruueckoro DenepanbHbIil HOPMAaTUBHBIN aKT
Ksanropuyma oreparop MEeNarorundeckoro By3a

3. OOBABICHBI 3aKYIIKH TOBapOB, Ileparornyeckuii | M3BeueHus o MpoBEIECHUU He no3anee 1 anpens
paboT, yCIIyT I CO3MaHuUs BY3 3aKyTIOK/peecTp X rona
[Tegarornyeckoro Ksantopuyma W3BEUIEHUI O MPOBEICHUU

3aKyIHOK

4. CdhopmupoBaH npoext [Tenarornueckuii | JlokanbHbI HOPMATUBHBIN He no3nnee 1 ampens
30HMPOBAHUSA U JU3aiiHa BY3 aKT MeJaroru4eckoro Bysa X rozna
noMeltenunii [lemarornyeckoro
KBanTopuyma

5. ITpoBeneHs! HEOOXOTUMBIE Ilegarornyeckuit AKTBI cHaYU-IPUEMKHU He no3nnee 1 aBrycra
PEMOHTHBIE PaOOTHI HOMEIIEHUH BY3 BBINOJIHEHHBIX PaboT X rona
ITenarornueckoro Ksanropuyma
IlosnyueHo, yCTaHOBIEHO U Ilegarornyeckuit AKTbI/HaKIaTHbIE He no3anee 25 aBrycra

6 HaJlaKeHO 000py/IoBaHHeE, BY3 X rozna

: nmprodpeTaeMoe JUIs OCHAIIIEHUS
Tlenarornueckoro Ksantopuyma
IIpoBeeH MOHUTOPHHT paOOTHI IO [Megarornueckuii | Ilo dpopme, onpenensiemoii | He mo3zmuee 25 aBrycta
; MPUBEACHUIO TUIOLAIKU BY3 Munnpocsemenust Poccun X rozna

ITenarorumueckoro Kpantopuyma B
COOTBETCTBHE

METOAMYECKIM PEKOMEH/IAIHSIM
Munnpocsemenus Poccun

nim (De}lep aJIbHBIM
orneparopom

2 X — TOJ CO3MaHMsI EIarOTHIECKOTO TeXHONapka «KBantopuymy.




IIpoBeneHo noBkIlLIEHUE [legarornyeckuit | JIOKyMEHTHI O HOBBIIIEHUH He no3anee

KB (hUKAHH TPOodheccopcKo- BY3, KB (DK 30 cents6ps X roma
8. IpenoaBaTeIbCKOro COCTaBa DenepaibHbIA

Mearornyeckoro Bysa, oreparop

00ecIeunBaroIIEero

00pa30oBaTeNBHYIO ACATEIHHOCTD Ha

6a3e [legarornueckoro

Ksanropuyma

OobecrieueH 3aryck paboThI Ilenarorngeckuii Wudopmanmonnoe He no3nuee 1 cenTaops

Ilemarornueckoro Ksanropuyma BY3 ocsemieane B8 CMU, X roma
9. HaJIM4He 3aTI0JTHEHHOTO

paszaena o
IlemaroruyeckoM
KsanTtopuyme Ha caiite
00pa3oBaTenbHOU
OpTaHU3aIIH BHICIIETO
o0Opa3oBaHUs

E>xexBapTanbHbIi MOHUTOPHHT [legarornyeckuit Oruer @epepanbHOMY He moznnee 1 oxta0ps

BBITIOJTHEHHS MTOKa3aTeen BY3, orepaTopy Mo UToram X rona, naiee
10. co3JaHus U QYHKIIMOHUPOBAHUS DenepaibHbIHA MOHUTOPHHTA €XKEKBapTaJIbHO B

Ilenarorngyeckux KBanropuymon oreparop Te4eHue 3-x JeT
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[Tpunoxenue 3 kK MeToaguYeCKUM PEKOMEH 1AM
THUITIOBBIE ITOJIOKEHUS

I. Tunosoe Ilonoxkenue o coznanuu Ilenarornyeckoro Kpanropunyma

1. O01mme MoJI0KeHu s

1.1. Hacrosmee mojokeHHEe O CO3JaHMM TEJAaroriyeckoro TeXHOoIapKa
«KBaHTOPUYM»  (yamenosanme sysa) (manee — Ilegarornueckuit KBantopuym)
ompeeNsaeT MopsaI0K U yciaoBus co3aanus [lenarornueckoro KBanropuyma.

1.2. Ilenarormueckuii KBantopuym siBisieTcs CTpYKTYpPHBIM ((YHKIIMOHATBEHBIM)
MOJAPA3ACTEHUEM _ (namvenosame sysa) (manee — By3).

1.3. Ilemarormueckomy KBaHTOpMyMy NPHCBOCHO HUMS (MMSL H3BECTHOTO DOCCHIiCKOTO

rejarora, Jiesareis B cepe 00pa3oBaHus U IEIarOruKH )

1.4. Ileparormueckuii  KBaHTOpHyM  co3maercs B~ COOTBETCTBUM €
3aKOHOJATeNbCTBOM Poccuiickoit  ®enepanyy, HOPMATUBHBIMU I[PaBOBBIMU
aktamu MuHncreperBa npocsenieHuss Poccniickonn @enepanuu, YcTaBoMm By3a,
pelIeHUsIMI YYEHOIO COBETA By3a, PUKA3aMHU U PACHOPSIKEHUSIMH PEKTOpPA BY3a,
HacTosiMM [lonokeHreM 1 HHBIMU JIOKaJIbHBIMA HOPMATUBHBIMU aKTaMH BY3a.

1.5. Mecropacnonoxenue Ilemarornueckoro KpaHTOpuyma: (HouToBB ampec c
yKaSaHI/ICM HWHICKCA, IJIoMIaab HOMC!!!CHHﬁ! .

2. lleab u 3apa4yn co3nanud Ilenarormueckoro Kanropunyma

2.1. lens coznmanus Ilemarornueckoro KBanTopuyma: pa3BUTHE MaTepHaIbHO-
TEXHUYECKON 0a3bl By3a C LEJIbI0 MOATOTOBKH CTYIEHTOB M I€JarormyecKux
pPabOTHUKOB VTS o0ecrieueHus CUCTEMBI 00pa3oBaHUs
BBICOKOKBIN(DUIIMPOBAHHBIMU ~ KaJipaMH i1 (OPMUPOBAHUS €CTECTBEHHO-
HAay4YHOM, TEXHOJIOTMYECKOW, MaTeMaTH4ecKol W UHU(pPOBON TIpaMOTHOCTH
IIKOJILHUKOB Ha YpPOBHE MEXIYHApOJHBIX CTaHIApTOB KakK o00s3aTeabHON
cocTaBsitonieil o0me (QyHKIMOHAIBbHOM TPaMOTHOCTHM 3a CYET HMPUMEHEHUs
COBPEMEHHBIX IMEJaroTHYECKUX TEXHOJIOTHM, CPEeACTB 0OYUYEHHUs U BOCIUTAHUS C
OIOPOH Ha MPAKTUKY YUEOHBIX UCCIETOBAHUM U TPOEKTOB.

2.2. Co3manme Ilemarormueckux KBaHTOpuyMOB oOecleuynBaeT penieHue
CJIEAYIONINX 3aa4:

— OopraHuzanus OOy4eHHs! CTYJEHTOB METOJUKAaM M TEXHOJIOTHSM MPENo/iaBaHus
y4eOHBIX IpeIMETOB €CTECTBEHHO-HAYYHOU " TEXHOJIOTHYECKON
HaNpaBJICHHOCTEH C HCIOJIb30BAaHUEM COBPEMEHHOI0 O0OpYAOBaHUS, CpPEICTB
oOyueHus: W BOCHHUTaHUSA (B TOM YHCJIE JJIsI TOJATOTOBKM K IEJAaroruueckoi
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NnesATeIbHOCTH Ha 0a3e JIeTCKUMX TexHomapkoB «KBaHTopuym», LIEHTPOB
€CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HampasiaeHHocTen «Touka poctay,
1eHTpOB 1udppoBoro odpazopanus «IT-kyo»);

— TOBBILIEHUE KBaNU(UKALIUN NeJaroru4eckux pabOTHHUKOB
0011e00pa3oBaTeIbHbIX OpPraHU3alui, B TOM YHCJIE OCHAIIEHHBIX COBPEMEHHBIM
o0opyZ0BaHUEM W CpPEACTBAMH OOYYCHHS M BOCHUTAHUS (ICTCKHME TEXHOMAPKU
«KBaHTOpHYM», LIEHTPBI OOpA30BaHMsI €CTECTBEHHO-HAYYHON U TEXHOJIOTMYECKON
HanpasiieHHocTel «Touka pocTay, HeHTpbI HUPpoBOro oOpazoBanus «IT-kyo»);

— mpoBeAcHHE MPO(MOPHEHTAIMOHHON JEATEIbHOCTH CO IIKOJbHUKAMHU IS
IIPHUBJICYCHHS K TOCIICIYIONIEMY IOCTYIUICHHIO B II€JIarOTHUECKHE BY3bI, B TOM
YUCJIE Yepe3 MEPONPHATHS C MPO(PMIBHBIMA II€IarOTHYSCKUMH  KjaccaMu
00111e00pa30BaTEIbHBIX OPTraHU3aIIUM.

3. Ilopsanok co3panus Ilegarornyeckoro Kpanropuyma

3.1. Co3zpanue Ilemarormueckoro KBantopryma oCyIecTBISIETCS B COOTBETCTBUU
C JIOPOKHOW KapTol (HeoOXooumo yKaszame CCubLIKY HA NPUNONCeHUue K
Tonooicenuro, codeparcaugee OOPONCHYIO Kapmy CO30aHUS U QYHKYUOHUPOBAHUSL
Ileoazocuueckoco  Keawmopuyma,  cOCMAGIeHHYI0 8  COOMBEMCMEUU  C
Memoouueckumu pekomeHoayusamu).

3.2. Jlna ocHameHus mnenarormdeckoro KBaHTOopuyma 00OpynOBaHUEM,
cpenctBaMu  00y4yeHUsT M BOCIHUTAaHHUS —oOecrneuuBaeTcss  (POPMHUPOBAHUE,
COIIACOBAHUE U YTBEPXKACHUE UHPPACTPYKTYPHOIO JINCTA, BKIKOYAIOIIETO B CEOsI
nepeyeHb, MHUHUMAJIbHO HEOOXOAUMbIE (PYHKIMOHAJIbHbIE UM TEXHUYECKUE
TpeOOBaHMSI W  MUHUMAJBHOE  KOJMYECTBO  OOOPYIOBaHUSA, PACXOIHBIX
MaTepUasoB, CPeICTB OOyUEHHUSI U BOCIIUTAHUS.

3.3. Hna ¢dopmupoBanus oOpazoBaTeabHOro mpocTpaHcTBa llemaroruueckoro
KBanTopuyma obecrnieunBaeTcsi pa3paboTKa, COTJIACOBAHME W YTBEPIKICHUE
IIPOEKTA 30HUPOBAHUA U Iu3aiHa noMemennii llegarornueckoro KBanrtopuyma B
COOTBETCTBHM C TOJOXEHUSIMUA MeToauyeckux pekomeHaanui MuHucTepcTBa
npoceenieHus Poccniickon @enepannu.

3.4. Peanuzamus meponpusituii no co3nanuto llemarormyeckoro KBantopmyma
o0ecrieuynBaeTCs ¢ y9eTOM IMMPUMEPHOTO pacyeTa 3aTpaT Ha peaanu3aluio JOPOKHON
KapThl (HeobXooumo yKaszame CcoblIKy Ha npuinoxcerue « Ilonoowcenuro,
cooepxcawjee NpuMepHbvlll pacuem 3ampam Ha cozoanue Iledazozuueckoeo
Keanmopuyma).

3.6. Coszmanue Ilemarornueckoro KBantopuyma oOecrieunBaeTcsi BbLACICHUEM
COOTBETCTBYIOIIETO CTPYKTYPHOTO MOJPA3ACIICHUS (HEOOX00UMO VKA3AMb CCHLIKY
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Ha npunodcenue Kk Ilonooicenuro, codepocaujee OpeaHU3AYUOHHYIO CIPYKMYDY
lleoazocuueckozo Keanmopuyma).

4. Opranu3zanuonHas crpykrypa Ilegarornueckoro Kanropuyma

4.1. Crpykrypa Ilemarormueckoro KBaHTOpMymMa H €€ YHCJICHHBIA COCTaB
ONPENENSIOTCA HCXOId M3 XapakTepa M o0Obema paboT, a Takke U3
(GyHKUIMOHATIBHBIX 33]1a4, BO3JIOKEHHBIX Ha HEe.

4.2. HratHoe pacnucanue [lemarormyeckoro KBantopumyma pazpabarbiBaeTcs
BY30M U YTBEPXKAAECTCA B YCTAHOBJIEHHOM IOPAJKE PEKTOPOM BY3a (HE0OX00uMo
yKaszamv CCblIKy Ha npunoxcenue k Ilonoowcenuio, cooepoicawjee wmamuoe
pacnucanue/8binucKy u3 WmamHo20 pacnucanusl).

4.3. Ilemarormuecknii KBaHTOpHyM BO3IUIABISIET PYKOBOAMUTENb, HA3HAYCHUE
KOTOPOTO OCYIIECTBISIETCS B COOTBETCTBHUM C TpeOOBAaHUSAMH HOPMATHUBHBIX
IIPaBOBBIX AKTOB By3a, a Takke MuHucTepcTBa npocseuieHus Poccuiickon
denepanum.

44. B crpykrype Ilemarornueckoro KBaHTOpryMa BBIIEISIOTCS IITATHBIC
€IUHULIbI, 00€CTICUNBAIOIINE BHITIOJIHEHUE CICAYIOMMNX (PYyHKIIUMA:

1)  Opranuzauus ¢ynkunonupoBanus Ilenarornueckoro KBanropuyma, B TOM
YuCclie B YaCTH COOJIIOJICHUSI KaJIpOBbIX, (PMHAHCOBBIX U TEXHUYECKUX YCIOBUH, a
Tak)Ke 00eCIieueHus BbIIIOJIHEHMsI BO3JIOXKEHHBIX Ha [lenarornueckuit KBantopuym
GyHKUMNA U 3a/1a4, TOCTUKEHUSI YCTAHOBIIEHHBIX MTOKA3aTENEH.

2)  BzaumopeiictBue ¢ denepanbHbIM onepatopoM, ¢ cetbio Ilemarornyeckux
KBanTtopuymoB ¥ 00pa3oBaTeiIbHbIMM  OpPraHU3alUsSMH,  OCHAIICHHBIMU
COBpEMEHHOW  HMHQPAcCTpyKTypol B  paMKax  HalHMOHAJIBHOTO  IPOEKTa
«O6pazoBaHMe» I JOCTHKEHUS LIEeJeH, 3a1a4 U MOoKa3aTesed, yCTAaHOBIEHHBIX
HacToAlMMM  PexkomeHpanmsmMu, a  TakkKe  OpPraHu3allMM W y4acTus
00pa30BaTeNbHBIX MPOEKTOB I OOYy4YaloIIMUXCA MEJaroru4eckux BY30B U
NeJaroru4eckux pabOTHUKOB 00pa30BaTEIbHBIX OpraHU3aIIHiA.

3)  Opranuzanusi pa3paOOTKM W pean3alud 00pa3oBaTEebHBIX MPOrPaMM,
dbopMHUpOBaHUS COAEpPX)AHUS JUCIHMIUIMH (MOIyJiel), peanu3yeMbix Ha 0ase
[Temarornueckoro KBanropuyma.

4)  IlmanmpoBaHue 00pa30BATEIBLHBIX MEPONPUATHA W TPO(GOpPUEHTAITMOHHON
NEATEIbHOCTH ¢ OOydalIIMMHCS  001ieo0pa3oBaTeIbHBIX  OpPraHU3aluH,
OCYUIIECTBJICHUE  B3aUMOJIEUCTBHUSI C TMEAArorMuyecKUMH  pabOTHUKAMH U
YIPABJICHYECKUMU KaJpaMu 0011e00pa3oBaTeIbHBIX OpraHu3aLNi,
OTBETCTBEHHBIMU 32 ()YHKIIMOHUPOBAHUE NPO(PUIIBHBIX ME€IarOTHYECKUX KIACCOB.
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5)  Pa3zpaborka uHGOPMAIMOHHBIX U Y4EOHO-METOAUYECKUX MaTepUaioB IJis
NEAarorndeckux  pabOTHUKOB  00IIE0Opa30BaTENbHBIX  OpPraHU3aluid 10
(GbOpMHpPOBAHUIO €CTECTBEHHO-HAYUYHOM, TEXHOJOTUYECKOW, MaTeMaTH4YeCKOW U
uGpoBOM TPaMOTHOCTH OOYydYaIOMIUXCSl 3a CYET NPUMEHEHUS COBPEMEHHBIX
Nearoru4ecKux TEXHOJIOTUIM U CPEJICTB O0OyUECHHUS.

6) Opranu3zanus EITEIbHOCTH 1o MMOBBIIIEHUIO KBTI (PUKAITAN
NeJarOrMYecKuX pPaOOTHUKOB 0O0pa30oBaTeIbHBIX OpraHU3aIMii, B TOM YHCJIE
OCHAIIIEHHBIX COBPEMEHHOU MHPPACTPYKTYpOH B paMKax HAIIMOHAIBLHOTO MPOCKTA
«O0pa3oBaHne», B3aUMOJCHCTBHE C PETHOHAIBHBIM IIEHTPOM HEMPEPHIBHOTO
MOBBIIICHUS MPOPECCHOHAIBHOIO0 MaCTEPCTBA MEarOTHICCKUX PAOOTHHKOB.

7)  HUndopmanuonnoe comnpoBoxiaenue Ilemarornueckoro Kantopuyma u
TEXHUYECKOE 00ECIIEUCHHE PECYpPCOB, UCIOJIb3YEMbIX B paMKax 00pa3oBaTEIbHON
Y MHOM JIeATEeNbHOCTHU, MOJATOTOBKA U pa3MelleHue 00pa3oBaTEILHOIO0 KOHTEHTA Ha
opUIMATBHOM CalTe, CTPAHUIAX COIMAIBHBIX CETe W MHBIX MH(GOPMAIIMOHHBIX
pecypcax By3a.

8)  Tekymas KOOpIMHALIHS 17§ aAMUHUCTPUPOBAHUE nporecca
¢bynkunonupoBanus Ilemarormyeckoro Kantopuyma (opranuzanusi y4eOHBIX
3aHATUN, COOJIIOJIEHNE TPEeOOBAHMU TEXHUKH OE30MACHOCTH W OXpaHbl TpyJa,
KOMMYHHUKAIHUS C OCETUTENSIMHU, KOHTPOJIb 3allOJIHEHUSI YY€OHBIX MOMEIIEHUN U

T.J1.).

9)  OOcnyxuBaHue OOOpPYAOBaHUSI U CPEIACTB OOYyYEHUST W BOCIUTAHUS,
KoTOopbIMU ocHamleH llegarornueckuit KBaHTOopuyMm, yCTaHOBKa HEOOXOIMMOTO
IPOrpaMMHOr0 oOecrieueHus, 00ecreueHrne pacxXxoIHbIX MaTepUalioB, YCTPaHEHUE
TEXHUYECKUX MPOOJIEM U TIp.

4.5. ®uHaHCHUpOBaHHE MeponpusiTui 1Mo  co3maHuto  Ilegarorudeckoro
KBaHTOpHyMma oCyIecTBiIsieTcs U3 OI0JKETHBIX U BHEOIOKETHBIX CPEJCTB BY3a.

5. 3akiIYuTEeNbHBIC MOJOKEHUSA

5.1. BHecenme w3MeHeHMi © jgomojiHeHMM B Hacrtosmiee IlojoskeHue
OCYILIECTBIISIETCS MYTEM IMOJATOTOBKM IMPOEKTA IOJOXKEHUS B HOBOW peaakiuu
pykoBoauteneM llemarormueckoro KBaHtopuyMa M yTBEPKIEHUSA €TO PEKTOPOM
BY3a B YCTAHOBJICHHOM ITOPSIJIKE.
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II. Tunosoe Ilonoxkenue o pynkunonuposanuu Ilexarornueckoro
KBanTopuyma

1. O01mue moJj10KkeHUA

1.1. Hacrosimee nonoxxenre o (yHKIIMOHUPOBAHUU 1€JarOTUYECKOIO TEXHOMAPKa
«KBaHTOPUYM»  (naumienoranne rysa) (manee — Ilegarornueckuit KBantopuym)
OmpeneNnsieT MNOopsSAoK M yciuoBus (yHKuuoHHpoBaHus Ilemarormyeckoro
KBaHnTopuyma.

1.2. Ilemarornueckuii KBaHTOpMyM B CBOEH HNEATENBHOCTH PYKOBOACTBYETCS
3aKOHOJATEeNbCTBOM Poccuiickoi  ®Denepanni, HOPMATUBHBIMHU ITPABOBBIMU
aktamMu MuHncTepcTBa mpocBenieHuss Poccuiickorn deneparnuu, YCTaBOM BYy3a,
pPELICHUSIMU Y YEHOTO COBETA By3a, MPUKA3aMU U PACTIOPSIKECHUSIMH PEKTOpa BYy3a,
HacToAmMUM [lonokeHrneEM U HUHBIMHU JIOKAJIbHBIMU HOPMATHBHBIMU aKTaMHU BYy3a.

1.3. Mecropacnonoxenune Ilemarormueckoro KpaHTOpmyma: (mowtoBsii _ampec ¢

YKa3aHUEM UHACKCA, IJIOMAAb TOMCII eHI/Iﬁ! .

2. ®ynkuun Ilexarornueckoro Kpanropuyma

2.1. OcHoBHBIM HampaBieHueMm aestenbHocTH llemarormueckoro KBantopmyma
ABNsETCS ~ obOecriedyeHHe  oOpa3oBaTENbHOM  JEATEIBHOCTH  By3a IO
o0pa3oBaTeIbHbIM IIporpaMmam BBICIIIETO u JOTIOJTHUTENBHOTO
po¢heCCUOHAIBHOTO 00pa30BaHUs.

2.2. JesrenbHocTh  llemarormueckoro  KBaHTOpMyMa  HampaBjeHa  Ha
OCYIIIECTBIICHUE CIEAYIOMMX (YHKIIMK, 0003HaYCHHBIX B MOAMYHKTax 2.2.1-2.2.3
HacTosmero Ilomoxenus.

2.2.1. ®yukuuu Ileparornueckoro KBaHTOprymMa, OpPUEHTUPOBAaHHBIE Ha
CTYJE€HTOB:

1) opranuzanuss W NOPOBEAEHUE MPAKTHUYECKHX 3aHATUH C HMCHOJIB30BAHUEM
o0opynoBaHusi, CpeACTB o0yueHus W  Bocnutanus Ilegarormueckoro
KBantopuyma;

2) KBa3WIlelaroruyecKas AESITeIbHOCTh (MMUTALUs JAESITeIbHOCTU Mejarora Ha
YpOKE, OpraHu3aiusi UCCIEeI0BaTEIbCKON NEATENBHOCTH (KYPCOBBIX, BBIITYCKHBIX
KBAIM(PUKALMOHHBIX pa0d0T) U MPOEKTHAS IESITEIbHOCTh CTY/IEHTOB;
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3) pa3paboTka CTyA€HTaMH HCCIEIOBATEIbCKUX Pa0OT M TPOEKTOB, MOJECIIEH,
MPAKTHYECKOE OCBOCHHE HOBBIX TEXHOJOTUH, ()yHIaMEHTAIbHBIX 3HAHUH (OTIBITHI,
HKCIIEPUMEHTHI, MPAKTUKYMBbI, 1a00paTOpHbIE pabOThI);

4) mpeanpodeccruoHaabHas MOATOTOBKA, B TOM YHCIIE MEPOIPHUATHS C YIaCTHEM
HACTaBHUKOB U3 PA3IMYHBIX CEKTOPOB YKOHOMHUKHU C PEAbHBIM OIBITOM PabOTHI B
npodeccum;

5) peanuzamsi MacTep-KJIacCOoB B pa3lMYHBIX (opmaTax B3aMMOJEHCTBUS C
UCIosib30BaHueM pecypcoB llegarornueckoro Ksanropuyma;

6) opraHu3zanys HHHOBAIMOHHOW JEATEIbHOCTH PA3JIMYHOIO YPOBHS, B TOM YHCIIE
MeXK(PaKyJIbTETCKUX, OPUEHTUPOBAHHBIX HA Pa3HbIC KaTErOPHH YYaCTHUKOB (B TOM
qlCJie HACTABHUYECTBA);

7) opraHuzanus TPAKTHUKUA CTYJCHTOB 110 TEJaroruueckuM HaImpaBJICHUSM,
CBSA3aHHBIM C IMIPENOJIaBaHUEM Y4YEOHBIX MPEIMETOB €CTECTBEHHO-HAYYHOU U
TEXHOJOTHUECKON HAMpaBJICHHOCTEH, BKJIIOYAIOMIas B ceOs  3aKIIOYCHHE
JIOTOBOPOB  (coryiamieHuid) O  COTPYJAHHMYECTBE C  00pa3oBaTelbHBIMU
OpraHu3anusIMH, Ha 0a3e KOTOPBIX CO3/IaHbl JETCKUE TeXHOMapKu « KBaHTOpHyMY,
MoOuIIbHBIE TexHomnapku «KBantopuym», meHtpsl «Touka poctay, 1eHTpbl «IT-
Kyo»;

8) mpoBeneHrEe OMBITHO-KOHCTPYKTOPCKUX palOT 1Mo pa3paboTKe HOBBIX METOUK
U METOJIMYECKUX MHCTPYMEHTOB B MPENOAaBaHUM YU€OHBIX TPeAMETOB «DUBUKAY,
«Xumus», «buonorusy, «Marematukay, «UHpopmaTukay, « TexHomorus» u ap.

2.2.1. ®ynkuun Ilemarormueckoro KBaHTOpryMa, OpUEHTHPOBAaHHBIE Ha
NeJaroru4eckux paboOTHUKOB 00pa30BaTEIbHBIX OpTraHU3AIIHIA:

1) noBeilIeHHE KBaIU(pUKALMK MEIarorudyeckux pabOTHUKOB 0Opa3oBaTEIbHBIX
OpraHU3aIuK;

2) opraHu3amus HAyYIHO-TIPAKTUICCKUX MEPOTIPUATHN (cemuHapOB,
KoH(pepeHniuii, GopyMoB);

3) pa3paboTka JAMArHOCTUYECKUX TMPOLEAYyp MO BBISBICHUIO TPYAHOCTEH B
OCBOGHUHU IHIKOJbHUKAMU YYE€OHBIX MPEIMETOB €CTECTBEHHO-HAYYHOW U
TEXHOJOTHUECKON HANpaBICHHOCTEH, a TakKe BBIABICHUIO U MOMAJCPIKKE
OJIJAPEHHOCTH Y IIKOJIbHUKOB;

4) undopmupoBaHue ME€TarOTMYECKUX pPabOTHUKOB 00pa3oBaTebHbIX
OpraHu3alyid O pe3yJbTaTax OMNBITHO-KOHCTPYKTOPCKHX, HCCIEAOBATEIbCKUX U
MPOEKTHBIX padoT, MpoBOANMBIX Ha 0a3ze [lemarornueckoro KBanrtopuyma.
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2.2.1. ®yukuum Ileparormyeckoro KBanTOopuyma, OpHEHTHPOBAHHBIE Ha
IIKOJBbHUKOB:

1) compoBOXIEeHHE ACATEIHPHOCTH TNPOMUIBHBIX TEAArOTHYECKUX  KIACCOB
o0mreo0pa3oBaTeNbHBIX OPTraHU3AIMi B YaCTH YYCOHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOM U TEXHOJOTHYECKOW HAIPABICHHOCTEM;

2) npodopueHTallMOHHas paboTa €O IIKOJbHUKAMH, IieJieBas paboTa ¢
abUTypHUeHTaMU;

3) mpakTuyeckas NOJArOTOBKA IIKOJbHUKOB K YYaCTHIO B Pa3JIMYHBIX OJIMMIINAAAX,
KOHKYypCax, OJIMMITAAIAX;

4) opranmszansi W TPOBEACHHME s IIKOJbHUKOB Y4E€OHBIX CEMHHApPOB,
KOHKYPCOB, 1€0aTOB, OJJUMITAA]] U APYTUX MEPOIPHUATHUH.

3. Yupasiaenue Ilenarornueckum Kpantopuymom

3.1. KoHTponb 3a pe3ynbTaTUBHOCTHIO (PyHKIIMOHHMpOBaHusa Ilegaroruueckoro
KBanTopuyma ocyumiectBisier pektop. OOmee pykoBoacTBo Ilemarormueckum
KBaHTOpMyMOM, KOOpAMHALIMIO U KOHTPOJIb JEATCIIBHOCTH OCYIIECTBISET

(IOJDKHOCTHOE JIMIIO BY3a)

3.2. HenocpenctBennoe pykoBoacTtBo Ilemarorndeckum  KBaHTOpHyMOM
OCYIIIECTBIISIET  pykoBoauTenb Ilemarormueckoro KBaHTOpMyma, KOTOPBIH
HA3HAYAETCS HA JOJLKHOCTH MPUKA30M PEKTOPA By3a B COOTBETCTBHUU C TPYIOBBIM
3aKOHOJATEILCTBOM Poccutickon denepanuu.

3.3. Ha pomxnocTh pykoBoautens lleparormueckoro KBantopuyma HazHavaeTcs
JUII0, WMEIOIEe BBHICIIEe OOpa30BaHHWE, M CTaX pPaOOTHl 110 HaIPaBICHUAM
nestenpHocTH [lemarornueckoro KBantopuyma He MeHee 3 Jer.

3.4. B nepuoxa orcyrctBusi pykoBoautensa I[lemarormueckoro KBantopuyma ero
00SI3aHHOCTH MCIIOJIHSIET OAWH U3 coTpyAaHukoB I[lemarorudyeckoro Kpantopuyma,
Ha3HA4YaeMbI [IPUKA30M PEKTOPA BY3a.

3.5. PykoBoautens [lenarornueckoro KBanrtopuyma:

3.5.1. ocymecTBusier OIIEpPaTUBHOE PYKOBOJICTBO [lemarornueckum
KBaHTOpHyMOM;

3.5.2. nmpeacrasusier uaTepeckl [lenarornueckoro KBantopryma o 10BEpeHHOCTH
B T'OCYJApCTBEHHBIX OpraHax, OpraHu3alusax Il pealu3alyu Lelew U 3axad
[Temarornueckoro KBanropuyma;

3.5.3. oTunTHIBaTBCA TEpeN PYKOBOAUTEIEM By3a O pe3yjbTaTax padoThl
[legarorngyeckoro KBantopuyma;
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3.5.4. BBINOJNHSET HHbIE OOA3aHHOCTH, NPELYCMOTPEHHBIE 3aKOHOJATEIbCTBOM,
YCTaBOM BY3a, JOJDKHOCTHOM MHCTPYKIMEN U HacTosAuM [lomoxxeHueM.

3.5.5. ocymecTBusieT pacctaHOBKY KaapoB llemarormueckoro KBantopuyma s
BBITIOJTHCHHS BO3JIOKEHHBIX HA HEro (DyHKIMI U 3a7a4;

3.5.6. opranm3yer  oOpa3oBaTelIbHYI0 JAesATenbHOCTh B [lemarornueckom
KBanTopuyme B COOTBETCTBMM C Ha3Haue€HHEM, (DYHKIUSIMU U 3aJadyaMu
[lenarornueckoro KBantopuyma v OCyIiecTBIISIET KOHTPOJIb 3a €r0 peaau3alue;

3.5.7. obecrieunBaeT  OpraHM3alUl0 U  MPOBEACHHE  0OpPa30BATEIBHBIX
MeponpusaTuid Ha 06a3e [legaroruueckoro Ksanropuyma;

3.5.8. opranusyer QopmMupoBaHHE M HH(POPMALMOHHOE HAIIOJIHEHUE pa3jena
«Ilenarornuecknii TexHonapk «KBanropuym» Ha o(pUIIMAIIBHOM CaliTe BY3a;

3.5.9. obGecrieunBacT BBIMOJHECHHE WHBIX 3ajlad M (QyHKIHMH, 0003HAUYCHHBIX B
HOPMATUBHBIX  JOKyMeHTaXx  MuHuctepctBa  mpocBemieHuss  Poccuiickoi
denepanuu;

3.5.10. obecnieunBaer WHBIE (PYHKIHMH, OTHOCAIIUXCS K  JACATEIbHOCTU
[lemarornueckoro KBanTopuyMa ©u HE MpOTUBOpEHYAllME UEIsIM H BUIAM
NesATEIbHOCTH BY3a.

4. lenonpousBoactso Ilegarornyeckoro Kpanropuyma

Henonpounssoacrtso  Ilemarormyeckoro  KBaHTOpMymMa  OCyILIECTBISAETCS B
coorBeTcTBMM ¢ HomeHnkiatypoii nen By3a u MHCTpyknen no Aenonponu3BoACTBY
BYy3a.

5. ®unancuposanue aesareabHocTH Ilenarornueckoro Ksanropuyma

duHaHCUPOBAHUE JEATEIIbHOCTU [Tenarornueckoro KBanTopuyma
OCYUIECTBIISIETCS U3 OIOJIKETHBIX U BHEOIOJIKETHBIX CPEJICTB BY3a.

6. PesyabTarsl pynkunonnposanus Ilenarormueckoro Ksanropunyma

KoHTponib  pe3ynbTaTUBHOCTH  MEPONPHUSATHH MO  (PYHKIIMOHUPOBAHUIO
[lenarornueckoro KBantopuyma oOecrieunBaeTcs Ha OCHOBAHUM TOKaszaTesled U
WHIUKATOpoB AestenbHOCTH llemarornueckoro KBantopuyma (reobxooumo
yKasams CcculIKy Ha npunodcenue K Ilonooicenuto, codepcaujee nepeuers
noxkaszameneu U UX 3HAYEHUU, CEHOPMUPOBAHHBLL C YYemom mpebo8aHull
Memoouueckux pexomenoayuii).
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7. B3aumopaeicTeue ¢ IPyruMu noaApasae/ieHuAsMH By3a

Ileparormueckuii ~ KBaHTOpUyM ~ B3aUMOJEHCTBYET €O  CTPYKTYpHBIMHU
NoJIpa3iesIieHUsIMU By3a, BHEITHUMHU OpPTaHM3AIMSIMHU B paMKax pa3ndHbIX (HopM
no Bompocam JearenbHocTH Ilemarormueckoro KsanTopuyma, eciu  3TO
HEOOXOUMO JIs peleHus 3a/1a4y U (yHKIUH, BO3JIO)KEHHBIX Ha [lenarornueckuii
KBaHTOpHMy™m, B mpeaenax NOJHOMOYMH, MNPEIOCTABICHHBIX YCTaBOM BY3a,
HacTosmMM [lookeHreM M MHBIMU JIOKQJIBHBIMU aKTaMU BY3a.

8. 3akirounTEILHBIE MOJIOKEHUS

BHecenne n3MeHeHU U JIONOJHEHUN B HacTosiee [1omoxeHne oCymecTBIsSIETCS
IyTEM TMOJTOTOBKM MPOEKTA IIOJOKEHUSI B HOBOM PEIAKIUH PYKOBOJUTEIEM
[lemarornueckoro KBaHTOpryMa © YTBEpKACHUS €ro pPEKTOPOM By3a B
YCTaHOBJIEHHOM TOPSIIKE.
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[Tpunoxenue 4 kK MeToauuecKuM pEKOMEHIAIUSM

IHHOKA3ATEJIM CO3JAHUA U ®YHKIHIUOHUPOBAHUA
HEJAT'OT'HYECKOI'O KBAHTOPUYMA

/11

HaumenoBanue nnaukaTopa/moka3arens

MuunumansHoOE
3HAYEHHE B IOl
OTKPBITUSA

MuHaumanbH
0o¢ 3HaUYCHHE
BTOJ B
IIOCJIE YOI
W€ TOJIbI

YucieHHOCTh  OOydarmuxcsi — o0pa3oBaTeIbHOU
OpTaHM3aIUH BRICIIETO 00pa30BaHUS, OCBAUBAIOIINX
nBe W Oosiee ydeOHBIC JUCHUILIAHBI MW (HJIH)
DJIEKTUBHBIE JUCLHHUIUIMHLEI €  KCIIOJIb30BAHUEM
obopynoBanust Ilemarormueckoro KsanTopmyma
(4eIIOBEK B rox)’

100

500

YuciaeHHOCTh  oOydaromuxcs  o0Opa3oBaTeIbHON
OpTaHM3aIlMU BBICIIETO0 OOpAa30BaHUS, MPOMIEAIIAX
MPAKTUKY B 00pa30BaTENbHBIX OpPraHU3aNMsIX, Ha
0a3e KOTOPBIX CO3/IaHbl JETCKHE TEXHOIAPKU
«KBanTopuym», MOOWJIbHBIC TEXHOTAPKH
«KBantopuym», 1eHTpsl «Touka pocTa», IEHTPHI
«IT-kyo»

50

UKCIeHHOCTh TeIarornyeckux pabOTHUKOB HHBIX
o0pa3oBaTeNbHBIX  OpraHU3alMil,  MPOIIECAIINX
MOBBIILICHUE KBTI (UKAITIT Ha 0aze
ITemarornueckoro Ksantopuyma

30

100

KonnuecTBO mnpoBeACHHBIX MEPONPUATUH (B TOM
qucie JUCTAHIIMOHHBIX ) o Pa3BUTHIO
npo¢eCCHOHANBHBIX KOMIETEHIIUN MEeAarorn4eckKux
pabOTHUKOB MHBIX 00pa30BaTEIbHBIX OPTraHU3AIIHM,
TEMaTHKa KOTOPBIX COOTBETCTBYET HAINpaBIECHUSAM
nearenbHoctd  Ilegarornueckoro  KBanTtOopmyma
(eauHMI B TON)

10

YucneHHOCTh oOyuaromuxcs
o0ureo0pa3oBaTeNIbHBIX OpPraHU3alfil, MPUHABIIUX
ydacTue B Npo(pOpUEHTAIIMOHHBIX MEPONPHUATHIX U
MpOEeKTaX, Oprann3yemMbix Ha 6ase [lemarornveckoro
KBaHTopHyMa4

50

1500

3 YumThIBaeTCA NMOCTOSHHBIM KOHTHHTEHT o6yqa}01u1/1xcs[ Nneaarorn4eCKoro Bys3a IO neaarorudye€CKum

HaIlpaBJICHUAM MMOJATOTOBKHU.

4 Ilpum noxcuere moOKa3aTeNsl YYUTBIBAKOTCS MEPOIPUATHUS,

OPHUCHTUPOBAHHLIE Ha TMPUBJICYCHUC

aOUTYypHEHTOB K IMOCTYIUICHHUIO Ha MEeIarOTMYECKHE HAMPABICHUS IOATOTOBKH, B TOM YHCIIE€ OPTaHU3aIlns
y4eOHBIX 3aHATHH MPOUIBHBIX TIeIarornuecKux KiaccoB Ha 6ase [legarornuyeckoro KBantopuyma.
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(17 KBAHTOPMMYM

PekoMeHaauLuUnM No gousamHy
N 30HUPOBAHUIO MOMELLEHUN
NMNeparorndyecknx KBaHTOpmnyMoB

Meaarornyecknii TexHonapk «KBaHTopuym»
®egepanbHblii NpoekT «CoBpeMeHHas LWKona»
HauwnoHanbHoro npoekTa «06pasoBaHne»

‘ ®rAOY AMO

2 MWHHCTEPCTBO «Akagemus MuHNpoceewexus Poccums
ITPOCBEIIEHHMA LleHTp MHOOPMaLVOHHO-aHaINTNHECKOTO
POCCHHCKOH ¥ NPOEKTHOTO COMPOBOXAEHUS

OEINEPAITHH

HaLlWOHANBHBIX NMPOEKTOB

[Ipunoxenune S k MeToguuecKuM peKOMEHIALUAM

2021
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BBOOAHAHA
MHPOPMALIUNA

CopepxaHue

Kakpe nomelLeHns 3aaecTBYeT MNejarornyeckumii
KB TORIAYMT onsursmss vt fosm i f e R e e Samds 3

KabWHeT AnA NpoBeAeHns 3aHATUIA TEXHONOMUMYECKONA
HanpasaeHHOCTU. MPMMep opraHr3aunmn NPOCTPaHCTEa ...

KabuHeT 4158 NpoBegeHrA 3aHATNIA ECTECTBEHHO-Hay\-IHOVI

HanpaeaeHHoCcTW. [IpUMep opraHM3aLnmn NPOCTPaHCTES ....... 5
KabuHeT 4ns 3anncyM BeBUHAPOB W Npe3eHTaL oHHOro
KOHTeHTa. [pyMep opraHv3aummy NPOCTPAHCTBA .o 6
OCHOBHbIE 3/1EMEHTbI BPEHANPOBAHNA .eeveeevreceereee e erenmsenrenene 7
JonoannTenbHble 31eMeHThl bpeHAnpoBaHuA

[Co] a1 MY ol S =1 [ =Y 5 Lo ) PSR 9
UpetoBas nanntpa. OCHOBHOMN LBET ...ccocouiceie e 10
LiBeToBas NananTpa. AKLEHTHBIA LBET v verreercsesenrsne s 11
LG = T e 12
Mebent: [IPUNEPE s s e T ST E 13

PI «CoBpemeHHan Wwkona» HM «O6pasosaHue» / PekoMeH4aunmn No AM3aiHy oGpa3oBaTensHOro NpocTpaHcTea / MNegarormyecknii KBaHTOpUyM
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BBOOAHAHA
MHPOPMALIUNA

Kakue nomelieHusn 3agelictByeT Megaroruveckuin KBaHTopuym?

Meparoruueckunin TexHonapk «KsaHTopuym» —
3T0 MHOropyHKLUMOHaNbHoe o6pa3oBaTe/ibHoE
NPOCTPaHCTBO, 3aAelicTBYIOLLEE MOMELLEHWSA
Bbiclwero yuye6Horo 3aBegeHus ana obpaso-
BaTe/IbHOW U CONYTCTBYIOLWEN AeaTeNbHO-

CTW B pasnnuHbIX popMaTax: TeopeTuueckas

M NpakTuuyeckas paboTa B paMKax 0CHOBHOro

W fononHuTensHoroe o6pa3oBaHus, BHeyuYe6bHan
[eATeNbHOCTb, OTAbLIX, MEPONPUATUA, AebaThbl,
KOHCYNbTauuu.

MomelleHuWs MNegarornyeckoro KeaHtopryma Heob-
XO0ANMO pacnofarath B npejenax 04HOro 34aHus
(kopniyca). He gonyckaeTtca pasmelleHue rnomele-
HWI Ha NAOLLAAAX B PasHbIX 3JaHMAX. PeKkoMeHay-
eTcs pasMellaTs Bce 0bpasoBaTe/ibHble NPoCcTpaH-
cTBa lNegarormyeckoro KBaHTopyvyma Ha O4HOM
3Taxe. PekoMeHAyeTcH 3a4eAcTBoBaTe He MeHee
Tpex NnomeLleHun:

* KabuHeTt ANs NpoBeAeHns 3aHATUIA TEXHONOT K-
Yeckol HanpaBAeHHOCTW;

» KabuHeTt ANA NpoBeAeHnA 3aHATVIA eCTECTBEH-
HO-HayL'IHOI7| HanpaBAeHHOCTW;

* KabuHeTt ANA 3ancK 866I/IHapOB M npe3eHTaumn-
OHHOTO KOHTeHTa.

Mpw nogbope NoMeLLeHNA cnegyeT OpUeHTUpo-
BaTLCA Ha NAOWaAN NOMeLLeHNi: KablrHeTbl Ans
NpoBeAeHUs 3aHATL ecTeCTBEHHO-HaYYHOW 1 Tex-
HOMOrMYeCcKo/ HanpaBAeHHOCTEW — He MeHee

40 M* kaxoe, KabUHeT A5 3anucK BebuHapoB

W NPe3eHTaUNOHHOTO KOHTEHTA — He MeHee 20 M.

B nomelleHunx Megaroriyeckoro KeaHTopuyma
A0MKeH 6bITb 06ecnedeH 6ecnnatHeIi 6ecnpoBo-
AHOU AgocTyn K ceTn HTepHeT. B nomelleHun, rae
pa3MelllaeTcs CTAHOK N1a3epHON peskly, xenatenb-
HO YCTAHOBUTb BEHTUASLIMOHHYIO CUCTEMY C BbIBO-
AOM Ha yauLy, Uau cnegyeT pasMellaTb CTaHOK

B OTAe/IbHOM MNpocTpaHcTBe. Paboyle MecTa peko-
MeH/yeTcs OCHaLWlaTh pozeTkamu (405 NoAKaoYe-
HUS HOYTOYKOB AU NAAHLLIETOB K UMGPOBLIM Nabo-
paTopuam).

CrneuyranbHoOe NHXEHEPHOE OCHalleHVe (nabopa-
TOPHbIE BbITAXKM 1 MOMKW) KabMHETa 419 npoBeje-
HU1A 3aHATNI ecTecTBEHHO-HaYyYHOW HanpaBaeHHo-
CTW peannsyeTcs Ha YCMOTPeHWe agMUHUCTRaLK
BbICLLEro y4ebHOro 3aBeAeHuns 1 3aBUCUT OT Npej-
nonaraemblx 06pazoBaTeNbHbIX MPOrpamMM.

PI «CoBpemeHHan Wwkona» HM «O6pasosaHue» / PekoMeH4aunmn No AM3aiHy oGpa3oBaTensHOro NpocTpaHcTea / MNegarormyecknii KBaHTOpUyM
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01
30HNPOBAHUE

AaHHaH KapTWHKa ABNAETCA
0bLEn KOHLeNUMER ¢ ngesamin
Ans peanunsauun. Npegcrasnex-
Hble 060pyAOBaHME N KOM-
nnekraunsa MOI"yT oTAn4YaTeca
OT BalUUX.

T~

PekomeHayemada naowaae —
He meHee 40 Mm%

&

BEPHYTbCA K COAEPXaHNIO

KabuHeT gna npoBeAeHVs 3aHATUN TEXHONOrMYeCKO HanpasBneHHOCTI.
MprmMep opraHmM3auum NPOCTPaHCTBA

CucTeMbl XpaHeHWsa 415 MeTOAMYeCcKoro Matepuana

1 pacxoHnKoB (06pa3oBaTenbHble Habopbl, KOHCTPYKTO- BepcTaku 409 060pyA0BaHNA NasepHbiit CTaHOK pekoMeHay-
pbl 1 Np.). [ny6uHa crennaxa He MeHee 400 MM (nazepHbIi cTaHoOK, po6oT-Ma- eTCS NOAKNOUNTE K BEHTUS-
: HUNYNATOP, 3D-Hp[IHTEP nnp.. LMOHHOK CACTEME C BLIBOAOM
PexomeHa0BaHHbIA MUHW- Ha ynuuy nnbo pasmeLarb
nglo Tpn BepCTaka He meHee €ro B OTAE/IbHOM NOMeLLEHNN

CTaka 4714 na3epHoro CraHka

X700 MM (rnyburHa sep- (Hanpumep, nabopaHTCKOA)
3aBWCUT OT rabapuToB CTaHka) :

CTONbI ANS TEOpUK, COOPKM POBOTOB,
nporpaMmupoBaHus. CToNbI peKomeH-
ZlyeTcs OCHaLLaTb Po3eTKamu.

DUPMEHHBI
3HaK

McnbiTatensHblia
cTon ans pobotos

@M «CoBpemeHHas Wkona» HM «O6pasosaHvie» / PekoMeHAaLmu no avzaliHy obpasoBatenbHoro npoctparcTea / Megarorvyeckuiin KsaHtopuym 4
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o1 KabuHeT gna nposeaeHUs 3aHATUIA eCTeCTBeHHO-Hay4YHOW HanpaBaeHHOCTH.

30HUPOBAHME Mprvmep opraHnsaunv NPoCTpaHCTBa
o) CneymansHoe UHxXeHepHoe ocHalleHne (nabopaTopHbie
PlaHiis R T s BBITSOKKW 1 MOWKW) Peanu3yeTcst Ha yemoTpeHue aami-

HUCTpaLW BbICLLEro yue6Horo 3aBejeHns W 3aBUCAT

OBl KOHLENUMEN ¢ naenmI OT NpegnonaraeMblx 06pa30BaTeNbHEIX MPOrPaMM

Ang peannzauun, lNpeacrtaBneH- SRR s
Hoe o6opyAOBaHNE 1 KOM- :
nAeKTauna MOryT oTIM4aTbCA
OT BaLLMX.

Cuctembl XpaHeHWa 40A peak-
TUBOB, 1a60PaTOPHOL NOCYAbl,
o] MeTOoANYECKOro MmaTepm1ana
PekoMeHzyemMas naowass — :

He MeHee 40 Mm%,

CTonbl 4NA TOYHBIX NabopaTop-
HbIX paboT, 06opyAoBaHKs, ae-
MOHCTPAaLWMOHHOTO MaTepuana

Crennax Ana xpaHeHws und- J‘Ja6opaTo.pr|e CTONbI AN Crepunusartop

POBbIX 1abopaTtopui. MybiHa npaKTUyeckol paboTel. CTokI :
cTennaxa He meHee 400 Mm OCHALLAKTCA PO3eTKAMY ﬂiasopamc»(aﬂ
«
BEPHYTLCA K COAEPXaHWK @M «CoBpemeHHasn wkona» HMN «06pa3oeaHne» / PekoMeHAaLMW MO 443aiHy 06pa3oBaTensHoro npoctpaHcTea / Negarornyeckii KeaHtopuym 5
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01
30HUPOBAHMUE

L 4

[JlaHHaa KapTuHKa ABNAeTCA
06LLEN KOHUENUMER C NAeaMUn
And peanuvsagv, MNpeacrasned-
Hoe 0HopPYACBaAHME N KOM-
MASKTaLWA MOMYT OTANYaTLCA
OT BaLlUuX.

|
PexomeHgyemas nnowags —
He MeHee 20 M’

Ey

BEPHYTBCA K COAEPXKAHUI0

KabuHeT ans sanucm BebmHapoB 1 Npe3eHTaLlNoHHOIo KOHTEHTa.
MpumMep opraHM3aunm NPOCTPaHCTBA

C1cTeMbl XpaHeHus obopyAo8aHns

3oHa onepaTopa v BUASOMOHTaxa

O6pasoBatensHas cTyaus

@I «CoBpemMeHHan wkonar HIN «0O6pazosaHune» / PekoMeHgaumn no an3ainHy obpasoBaTeNbHOro NpocTpaHeTea / Megarornyeckinia KBaHtopuym 6
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02 OCHOBHble 3/1eMeHTbl 6peHapoOBaHUS

BPEHAWPOBAHUE

[m DVpPMEHHbIF 3HaK Tabnnuka

Bcerga ncnonesyiite rpadpuye- . .

cKkuve Yaiinbl N3 OPUrMHANBHBIX BHYTPW yuebHbIX MOMELLEeHUA pa3MeLLlaeTcs OAuH BHYTPY yuebHbIX MOMeLLeHWA pa3MellaeTcs
MakeToB — He nbiTaiitecs brpMeHHbIA 3HaK. oAHa Tabandka.

C03/aBaTk UX CAMOCTOATE b~
Ho. Qarnbl BolgaeT onepaTtop

npoekTa. .
', MMHMCTEPCTBO
¥ |} TIPOCBEIIEHMS
" POCCHPICKOR
" OEMEPAIIVM
(=]
Q
g TMoMeLLieHre oGopyReBaHO NPW Nonep#He MuHucTepCTaa
=] npoceeieHuA Poccuiciol Oeziepalivj B pamMKkax peaniaaim
Hal|MOHanLHOro NpoeKTa «06pasosaHue»
TexHUYeckne xapakTepucTrkm TERHRIRTRVIE KaPEKIENACTAKA
pasmep: BbICOTa 500-800 MM pasMeps ﬁ%?:a'oo MM 55
Marepuan: MBX (tonwpmHa 10-20 Mm) € nevaTtsr MeTERURL (TO”"”'V,'Ha =5 MM) Cf'e”aThm
V1 3ALLMTHOM NaMUHaLMed | M 3AlVTHON NaMiHaLen
KPENASHWA  HA CKPBITBIX AUCTHLIMOHHBIX KPEMIEHUA:  HALKPBITERS AMCTARLIOHHEL
,qep)KaTeﬂﬂX W Eil‘ll'lOTHer K CTeHe AeP)KaTenﬂX ey EH‘IJ'IOTHer k CIeHe
&

BEPHYTLCA K COAEPXKAHNID PI «CoBpemeHHan Wwkona» HM «O6pasosaHue» / PekoMeHAaunmn No AM3aiHy oGpa3oBaTensHOro NpocTpaHcTea / MNegarormyecknii KBaHTOpUyM



02
BPEHOAUWPOBAHWE

|

Bcerga ncnonb3syire rpaguye-
CKMe painbl N3 OPUrMHaNBHbIX
MaKkeToB — He nblTaiTecs
C03A3BdTb X CAMOCCTOATENb-
Ho. Qalinkl BlgaLT oneparop
npoekTa.

[

BEPHYTbCA K COAEPXKAHWKD

OCHOBHbI€e 3/1eMeHTbl 6peHANPOBaHNSA

WHdopMaLMOHHbIV CTeH],

B xonne y‘-IE‘6HOFO 3aBejeHnA pasMellaeTca o4MH

NHPOPMALIMOHHBIN CTeHA.

YTO TAKOE
NEQArOrMYECKUNA
«KBAHTOPUYM»?

UENH M 3ADNSH

=

KBAHTOPHMYM

TexHUUeCKNe XapakTepucTrKn

pasmep:
marepuan:

1200=900 Mm
MNBX (TonwmHa 5-10 Mm)
C MeYaTsr W 3alMTHOR
namMuHauuein

HaswurayvoHHas Tabnunyka

Mpwn BXoAe B NomelleHns LeHTpa «KBaHTopuyM»
pasmellaeTcs Tabauuka.

)

KBAHTOPMYM

TexHuueckme XapakTepucTiKia

pasmep: 180%300 Mm

marepwran: MBX (TonwmHa 3-5 MM ) € MeyaTbio
1 3alUTHON NamuHagmein

KpernieHua: Ha CKPbITbIX ANCTaHUMOHHbBIX

AepXKaTendax ni BrIOTHYH K CTeHe

@M «CospemeHHas Wwkona» HMN «O6pasosaHves / PekoMeHaalum no AnsaiiHy obpasosaTensHoro npoctpaHcTea / MNegarorvdeckuli Keantopuym
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02
BPEHOAWPOBAHUE

L]

Bcerga ncnonesyiite rpadpuye-
cke Garinbl N3 OPUrMHaNLHBIX
MaKkeToB — He nbiTalitecs
C03/aBaTk UX CAMOCTOATE b~
Ho. Qarnbl BolgaeT onepaTtop
npoekTa.

&

BEPHYTLCA K COAEPAHNID

JononHutenbHble 3/1IeMeHThI 6per,v|posaHv|;| (onyvoHaNBHO)

JonoaAHNTeNBHO CTeHbl MOTYT 6peHAnpoBaTLCH
cTuneobpasyoLlm anemeHToM MyHKCcTepCTBa
npoceelleHns Poccniickon ®egepayn n/mnum
3HaKOM HauMoHanbHoro npoekra «ObpasoBaHye»
B BUAe rpadurkn. Fpadrka MOXeT pasMeLlaTbes
Ha Nto60oiA cBO6OAHOM cTeHe. PUCYHOK HAHOCUTCS
C MOMOLLIbIO HACTEHHOM HaKAEMKA MAWN BbIKPACKM

Crnneobpasytowmia anemeHT MyuHUCTEPCTBA NPOCBELLEHNA
Poccniickoin ®egepavumn

PI «CoBpemeHHan Wwkona» HM «O6pasosaHue» / PekoMeHAaunmn No AM3aiHy oGpa3oBaTensHOro NpocTpaHcTea / MNegarormyecknii KBaHTOpUyM

no Tpagapety B OAVH LBeT. Ecan B nomeleHnn
eCTb CTEKASAHHbIE MeperopojKky, To 6peHanpoBaTb
MOXXHO WX. Fpaduky nyulle pasmellaTb Ha pasHbIX
CTeHaX C OCHOBHbIM GV PMeHHbIM 3HakoM. MakeThbl
cnefyer 6path TONLKO U3 OpUrMHANEBHLIX Galinos
onepartopa npoekTa. neMeHTbl MOryT NCMoAbL30-
BaTbCS KaK COBMECTHO, TaK 1 MO OTAEALHOCTA.

PUPMEHHBI 3HaK HaLVoHaABHero npoekTa «ObpaszcBaHne»
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02
BPEHOUWPOBAHUWE

-

LiBeT Ha 3KpaHe CUbLHO CTANYa-
eTCA oT peanbHoro. Mogbupate
LpeTa HeoBX0AMMO Te/EKO

no GyMaxHbIM LiBETOBbLIM KaTa-
AoraMm.

LieeTa NnpuBeaeHkl B MeXAyHa-
POAHOM LiBETOBOA cncTeme RAL.

[

Kpacky Hy>KHO konepoBaTtk me-
XaHNUeCKkAM crnocoGoMm Ha npo-
$HeccMoHansHoOM 0bopyAOBaHUN
B COOTBETCTBUAU € MEXAYHapos-
HOW LIBETOBOW cCTemMoi RAL
Waw aHanoramn. He cnegyert
CaMOCTOATE/NbHO MbITATLCA
KosiepoBaTh 6eyto Kpacky ¢ no-
MOLLIbH MMTMEHTOB.

£

BEPHYTbCA K COAEPX)aHWo

LiseToBas nanutpa. OCHOBHOW LBET

Jlns oCHOBHOrO LiBeTa CTeH pekoMeHAyeTcsa nc-
none30BaTe O4AMH M3 NPeACTaBAEeHHbIX OTTEHKOB
6enoro, Takue LIBETA KaK COYEeTarTCA C APKMW
dKUeHTaMW Ha CTEHax mMebenu, Tak 1 XopoLwo
BbIFMAAAT B Hef?lTpaJ'IbHOM nHTEpbEpPE,

RAL 9010 RAL 9003 RAL 9016

YACTBIN Benbli CNTHANBHO-6enbIA TPAHCNOPTHLIA 6enkli
RAL 9001 RAL 1013

KpemoBo-benslia KEMUYKHO-6e bl

@M «CoBpemMeHHas Wwkonar HMN «0bpasosaHye» / PEKOMEHAALMM N0 AW3aliHy 06pa30BaTeNbHOro NPoCTRaHCTea / Nedarordecknii KeaHTopuym

10
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02
BPEHONPOBAHUE

-

LiBeT Ha 3KpaHe CUbLHO CTANYa-
eTcs oT peanbHoro. Mogbupare
LpeTa HeoBX0AMMO Te/EKO

no GyMaxHbIM LiBETOBbLIM KaTa-
AOraMm.

LieeTa NnpuBeaeHkl B MeXAyHa-
POAHOM LiBETOBOA cncTeme RAL.

Kpacky Hy»KHO KonepoBaTk Me-
XaHW4eCknM cnocobom Ha npo-
$HeccMoHansHoOM 0bopyAOBaHUN
B COOTBETCTBUM C MEXAYyHapoa-
HOW LIBETOBOW cCTemMoi RAL
K aHanoramin. He cneayet
CaMOCTOATE/bHO NbITaTbCA
KonepoBaTtk Genyto Kpacky ¢ no-
MOLLIbHO MUTMEHTOB.

£

BEPHYTbCA K COAEPXaHWo

LiBeToBasa nanutpa. AKLEHTHbIN uBeT

AKL[EHTHI:IM LIBET MOXET NCMOJ/Ib30BaThb(CA Kak BCMO- nprBeJeHbl Kak NpyMepbl yaadHbI€ NONyAapHble
MoraTefibHbIA K OCHOBHOMY: Ans AobaBneHms APKO- LBeTa. ﬂpI/IMEHFIVITE' 1 opyrre oTTeHKW, ecnn 310
(T B NHTEPbEPE, 30HVPOBaHWA, HaBUray i, Huxe onpaBjaHo 06LLI|I/IM AVIBEIFIHDM.

RAL 1003 RAL 1023 RAL 1037

CUMHANBHIA XeNThIi TPaHCNOPTHO-XEeNThIA CONHEYHO-KENThIA

RAL 2003 RAL 2011 RAL 2001
nacTeNbHO-OpaHXeBbIi HaCkILLEHHG-OpaHXeBbli KpacHG-opaHXeBbIi

RAL 4001 RAL 4008 RAL 5007
KpacHO-CUMpeHeBbIin CUrHanbHbIA $UoNeToBLIn  EpUAIMAHTOBC-CUHWIA

RAL 6010 RAL 6017 RAL 1019
TPaBAHGCK 3eneHblin MarCKMIA 3eneHblin cepo-6exesbli

RAL 2002

RAL 5012 RAL 5015
HeBeCHO-CUHIIA

RAL 7044 RAL 9011
cepbili Wwenk rpadurToBbIN YepHbIA

@I «CoBpemeHHas Wkona» HM «ObpasosaHve» / PekoMeHAaL My No AK3aliHy obpazoBaTeNbHOro NpocTpaHcTea / Mejarorvyeckiii KeaHtopuym 11
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03
OCHALUEHUE

[ 4

MprBegeHHbIe 3eck 06pa3sLybl
He ABAAITCA 06s3aTeNbHBIM
yKazaHuem K NprobpeTeHuto me-
beny onpegeneHHbIX Mogenen

v npoussBoguTenei. JaHHole
NpUMepsl CayXar obLM opu-
EHTUPCM Ha PEKOMEHZYEMYIO
CTVANCTUKY.

[

BEPHYTLCS K COAEPXKaHUIo

Mebenb

Ans KOMGOPTHOro NCNoNL30BaHNA o6opyA0BaHNA
nejarornyeckoro «KBaHTopuyma» pekoMeHayeT-

€51 OCHaCTUTb ayAUTOPUM MOBUNEHBIMK CTONAMM

N CTYNLAMU B YHeGHOI 30He, CTeANaxamMmn Aaq
XpaHeHUs LMPpoBbIx 1abopaTopuin, BepcTakaMmm
A9 MPOMBILLNEHHOro 060pyACBaHNSA, CUCTEMaMM
XpaHeHWs pacxoAHbIX MAaTEPUANOB U HEBONbLLOTO
obopygoBaHus (Beckl, NabopaTopHas nocyga n obo-
pyaoBaHwue, 3apsgHbie YCTPONCTBa, daHepa, MeTu-
3bl 1 Np.).

Mo gn3aiiHy peKoMeHAyeTcs BelbupaTb MOAENN
COBPEMEHHON NAaKOHNYHOW MeBenn cTporux ¢opm
1 NperMyLLecTBeHHO 6e10ro LBeTa Uan LBeTa
CBETNIOro AepeBa. [ns BepCTakoB 1 MeTaINYecKon
Mebenn nogogeT cBeTNbIN cepblin LBeT. MoXHO
HE3HauYNTE/IbHO aKLEHTUPOBATE LBETOM CTE/1aXN
N y4ebHble CTyNbS.

Janee Ha cnaigax npeactas/ieHbl NPUMepsI Npej-
NOYTUTENBHONO AM3aliHa Mebenu, Ha KOTopble
peKkoMeHayeTcs OPUeHTUPOBATLCS.

Ana xpaHeHust LPOBLIX Na6OPaTOPUIN NOAOUAYT CTENNAXN

13 MeTanna uam gepesa. OHN MOTYT BbITb OTKPBLITHIE UV 3aKPbIThIE.
Ans pasMeLLeHns LUGPOoBLIX 1abopaTopuii riyburHa ctennaxa ana
XpaHeHwsi udpoBbIX 1abopaTopui AoKHa BbiTb He MeHee 400 Mm.

DN «CoBpemeHHada Wkona» HM «06pazosaHmnes / PekomeHAaLmmn nNo An3aiHy o6pazoeaTebHOro NPoCTPaHCTea / Megarornyecknii KeaHTopuym 12
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03 Me6enb. MNprmepsl
OCHALLEHME

[ J

MpusegeHHele 34ecs cbpasubl

He SBNAKTCA 06A3aTeNbHBIM

YKazaHueM K NpuobpeTeHnto me-

6enn onpegeneHHbIx Mogenein

v npoussoguTeneii. JaHHele |
NpUMepkI CyxKaT ebLwm opu-
EHTUPOM Ha PEKOMEHAYe MY

CTANCTAKY.

=

BEPHYTBCA K COAEPXKAHWKD

B y4ebHOi1 30He XKenateNsHo MCnoNe3cBaTs MOBUNEHEIE CTONEI
Y CTYNIbA AN8 BbICTPO TpaHCHOpMaLIMY YHeBHBIX 30H.

CTOAbl 40MKHBI ObITh AOCTATOUHOM MYBMHBI U LUMPUHBI AN1S KOM-
$HOPTHOIo pa3meLLeHs MeToANYEcKoro Marteprana. MNpw eeibo-
pe cTona cnegyeT OpUeHTUPOBATECA MUHUMA/BHO Ha pasmep
600x600 MM paboueil obnacTy gna ogHoOro yenoseka. CTobl MO-
ryT BbITe Kak ABYXMECTHEIE, TaK U OAHOMECTHEIE,

Ans NPOMBILLNEHHOTO 060PYACBAHNA PEKOMEHAYETCH UCNoIb30BaTh
YCTONUMBELIE METaNNNYecKne CToNbI (BepcTakum). Ana koMmdpopTHO-

ro pasMeLleHns oGopyacBaHNs ciedyeT OpUeHTUPOBaTECA Ha My6u-
Hy CTOAELWHWLBI He MeHee 700 MM. A nasepHoro ctaHka rnybuHa
CTONELUHMWLEI MOXET GbITb 1 GoJbLUE (CM. rabapuTel cTaHka).

®MN «CoBpemeHHas wikona» HM «O6pasosaHmes» / PekoMeHgauuy no gnsaiiHy obpasosaTtensHoro npoctpaHcTea / Negarornyeckunii KeaHtopuym 13
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[Tpunoxenue 6 kK MeTogUYECKUM PEKOMEH 1AM

IPUMEPHBIN ITIEPEYEHb OBOPYJTOBAHUS, PACXOJHBIX MATEPHAJIOB, CPEJICTB OBYYEHUS U
BOCIIMTAHUA I OCHAIIEHUA ITIEJAT'OI'MYECKOI'O KBAHTOPUYMA

Munu-
Oo0pa3oBarte/ibHOE
Ne i/ IIpumepHbIe MUHMMAJIbHBIE TPEOOBAHUS MaJIbHOE
peleHue
KOJIHYeCTBO
I. EctecTBeHHOHAY4YHBIH NPOPUIIbL
Ob6ecrieuynBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT MO XMMHUH HAa YPOKaX B OCHOBHOM IIKOJIE U
IIPOEKTHO-UCCIIEA0BATEIBCKON EATEIBHOCTH YUaIUXCSL.
Komruiekranus:
becnipoBoHOM MYIBTHAATYHMK IO XUMUHU C 3-MSI BCTPOCHHBIMU JTATYMKAMH:
Hatuuk pH ¢ nuanazonom uzmepenus He yxe uem ot 0 go 14 pH
JlaTuuk 31EeKTPONpPOBOAUMOCTH € AMAana3oHaMu u3Mepenust He yxxe uem ot 0 10 200 MxCwM; ot
0 1o 2000 MxCwm; ot 0 10 20000 MKCm
JlaTuuk Temneparypsl ¢ [uanazoHoOM u3MepeHus He yxke ueM oT -20 1o +140C
OTtnenbHBIC JATYUKU:
[udposas nabopaTopus .
N JlaTuyuK ONTHYECKON IIOTHOCTH 525 HM
1.1. 1o XuMuu (0a30BBIi 6

YpOBEHB)

Axkceccyapsl:

KaGens USB coequHUTENBHBIH

3apsHOoe ycTpoiicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 3KcILTyaTanuu 1udpoBoii madbopatopuu
Ha6op nabopaTopHoit ocHacTKH

[IporpamMmmMHoe obecrieueHue

Metoanueckue pekoMeHaanuu He Mmenee 40 pabot

Hannune pycckosi3pIMHOTO caiiTa mOAAePKKU

Hannuue BuaeopoInKos.
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1.2.

[udposas nabopaTopus
1o Ouosoruu (6a30BbIi
YPOBECHbD)

OObecnieunBaeT BHINOIHEHUE TAOOPATOPHBIX PA0OT Ha ypOKax MO OMOJIIOTUU B OCHOBHOM IIKOJIE
Y IPOEKTHO-UCCIIEI0BATENbCKON e TEIbHOCTH YUalUXCS.

Komrmnekranus: becripoBoIHON MyIbTHIATIHUK 110 OMOJIOTHH € 5-F0 BCTPOCHHBIMU JTaATYNKAMHU:
JlaTuuk BiaaxHOCTH ¢ auana3zoHoM udmepenus 0...100%

JlaTuMK OCBEIIEHHOCTH C JUana3oHoM u3MepeHus He yxxe ueM oT 0 go 180000 ik

Hatuuk pH ¢ nnanazonom u3mepenus He yxe yeMm ot 0 1o 14 pH

JlaTuuk Temneparypsl ¢ Juana3oHoOM U3MepeHus He yxke ueM oT -20 1o +140C

JlaTuuk TemmnepaTypbl OKpYy>Karolei cpeibl ¢ 11arna3oHoM U3MepeHus He yxe uyeM oT -20 10
+40C

AKceccyaphl:

3apsimHOE yCTpOcTBO ¢ Kabemem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

Kpatkoe pykoBOACTBO 10 KCILTyaTanuu udpoBoii madopaTopun

Hudposas Buneokamepa ¢ METAIUIMYECKUM IITATHBOM, pa3penienue He meHee 0,3 Mnuke
[Tporpammuoe obecnieueHmne

MeTtoauueckue pekomenaanuu He menee 30 pabot

YnakoBka

Hannuue pycckosi3pIUHOrO caiiTa moJIepKKU, HATMYNE BUACOPOTHKOB

1.3.

[udposas nabopaTopus
no (usuke (cTaHIapTHBHIHN
YpOBEHB)

ObecrieunBaeT BBIIIOJIHEHUE YKCIIEPUMEHTOB 110 TEMaM Kypca (pU3UKH.

Komruiekranus:

becripoBojHON MyJIBTUAATUUK 110 PU3UKE C 6-10 BCTPOCHHBIMH JIaTYMKAMHU:

[udposoii AaTyMk TemnepaTypsl ¢ AUANa30HOM U3MepeHus He yxe yeM oT -20 1o 120C
Hudposoit qaTunk abCOTOTHOTO JABJIEHUS C AUANa30HOM U3MepeHus He yxke yem ot 0 1o 500
klla

JlaT4rK MarHUTHOTO TIOJISl C AMANa30HOM M3MepeHus He yxke uyeM oT -80 1o 80 MmTn

JlaTuuk HanpspKEHUs ¢ AMara30HaMu U3MEPEHUsI He yxKe ueM oT -2 110 +2B; ot -5 go +5B; ot -
10 mo +10B; ot -15 no +15B

JlaTunk TOKa HE yxke 4em oT -1 1o +1A

JlaTuuk akcenepoMeTp ¢ ToKa3aTesIsIMU He MeHee ueM: +2 g; +4 g; +8 g

OtnenpHBIE yCTPOUCTBA:

USB ocmumnorpad e menee 2 kanana, +/-10 B

Axceccyapbl:

Kabens USB coenmHuTeNnbHbIN
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3apsimHOE yCTpoiicTBO ¢ Kabemem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KoHcTpyKTOp A1 TpOBEIEHUS SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCILTyaTaluu HuGpoBoi 1abopaTopuu
[Tporpammuoe obecnieueHmne

Meroaundeckue pexkomenaamnuu (40 pador)

Hannune pyccKkosi3pIMHOTO cailTa moAAEPKKU

Hanuuue Buaeopoankos.

1.4.

Muxkpockor 1 poBoit

Tun Mukpockomna: 6MoIOrHYeCKui

Hacanka Mukpockomna: MOHOKYJISpHast
Haznauenue: nabopaTopHbIit

MeTtoJ uccieioBaHus: CBETIIOE MOJie
Marepuan ONTHUKH: ONITHYECKOE CTEKIIO
YBenuuenue MUKpockorna, kpat: 64 — 1280
Oxkymsipsl: WF16x

O6bextuBsl: 4x, 10X, 40xs (MOANPY>KUHEHHBII)
PeBonbBepHas royioBka: Ha 3 0ObEKTHBA

Tun moacBeTKH: 3epKaio Ui CBETOIUO
PacronoskeHre oICBETKU: BEPXHSISI K HUKHSIS
Martepuan kopmyca: MeTal

[IpeameTHsIit cronuk, MM: 90

Ucrounuxk nmuranus: 220 B/50 I'xg

Yucno meranukcenen: |

L.5.

VYyebHo-
HCCIIEI0BATENbCKAs
nabopaTopus
OMOCUTHAJIOB U
HEUPOTEXHOIOTUN

B cocraB Bxozsrt:

Cencop Tun 1 He menee 1 mrT., oOecreunBaeT BO3MOXKHOCTh PETUCTPALIUU CUTHAIA
JIEKTPUUECKON aKTUBHOCTH MBI (3s1eKTpoMuorpammsl, OMI'). Peructparus nomxHa
OCYILIECTBIISIETCS] HEMHBa3UBHO, CyXUMH AJIEKTpoiaMu. J{0J’KHA UMEThCSI BO3MOXKHOCTh
KPEIUIEHUs] K pyKE UeJIOBEKa, YTO JOJDKHO 1aBaTh BOZMOXKHOCTh PETMCTPUPOBATH
ANEKTPUYECKYIO aKTUBHOCTHU MBIILIIBI B 00JaCTH, HaJ KOTOPOH pacnojyiaraercs kperienue. [pu
HaNpsHKEHUU MBI JOJDKHA ObITh 00ecrieueHa BO3MOYKHOCTh HAOIIIOIEHHSI TyYHOCTH
cur"aina (T.e. nmpucyrctBue DMI), mpu paccinabaeHUN MBIIIIIBI - €€ OTCYTCTBHE.

Cencop Tun 2 e menee 1 mr., o6ecrnedyrnBaeT BO3MOXKHOCTb PETHCTPAllii CUTHAJIA
¢dotomnernsmorpammel (PIIIY) onTryeckuM nyrem, 3a cCUeT U3MEHEHUS! OTPAKEHHOTO OT
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KPOBEHOCHBIX COCYJIOB CBETa, 00bEM KOTOPBIX U3MEHSETCS 10| BO3/ICHCTBUEM MTYJIbCOBOM
BOJIHBI. CeHCOp J10JKEH ObITh 00ecrieueH BO3MOKHOCTBIO KPEIJICHUS K MOyIIeUKe Maabia
YEJI0BEKa.

Cencop Tun 3 He menee 1 mT., o0ecreynBaeT BO3MOKHOCTh PETHCTPALIUKA CUTHAIA
anekrpokapanorpammsl (OKI') He nuBazuBHbIM criocoOoM, peructpanuu I, I u Il oTBenenuii.
Cencop Tun 4 He menee 1 mT. ob6ecredynBacT BO3MOXKHOCTb: PETUCTPALIMK CUTHAJIA KOKHO-
ranpBannyeckoil peakuuu (KI'P), peructparus KOTOporo ocymiecTBisieTcsi Ha IOCTOSIHHOM
TOKE; MOJKIIFOUEHHUS K TeJly YEJIOBEKA C MTOMOILBIO CYXUX 3JIEKTPOIOB.

Cencop Tun 5 e menee 1 mr., o6ecreunBacT BOZMOKHOCTh: PETHCTPALIMU CUTHATIA
ANEKTPUYECKON aKTUBHOCTH Mo3ra (O3I) ¢ MOMOIIIBIO CyXUX HEMHBA3UBHBIX AJIEKTPOJIOB;
PErucTpanyy dJIEKTPUYECKON aKTUBHOCTH Pa3HbIX JOJIEH MO3ra.

Cencop Tun 6 He menee 1 mrT., obecreunBaeT BO3MOKHOCTh: PETUCTPALlMU CUTHAIA KoJeOaHus
rpyznHoi kineTku (CeHcop AbIXaHus); ONPEIEIeHNs YaCTOThI JbIXaHHsI.

YcTpoiicTBo uist cOopa TaHHBIX OT CEHCOPOB U Mepe/iayl Ha MEPCOHAIBHBIN KOMITBIOTED
obecrieunBaeT BO3MOKHOCTh cOOpa JaHHBIX OT MOAKIIOYEHHBIX K HEMY CEHCOPOB U OTIPABKY
nony4yeHHbIX JaHHbIX Ha [IK. [Togkmtouenne uenrpanbHoro moayis k 11K nmomkno
OCYHIECTBIATHCA ¢ Tomotnbio USB-kabens. YcrpoiicTBo aiist cOopa JaHHBIX JOJKHO UMETh
raibBaHnyecKyro u3osnuio ot [1K, obecnieunBaTth BO3MOXHOCTh OJJHOBPEMEHHOTO
MOJIKJIFOUEHUS BIUIOTH 10 4 ceHcopoB. Kaxxaplii u3 BX010B Y cTpoiicTBa 11st cOopa JaHHbIX
JOJKHO UMETH ralbBaHHUECKYIO U30JIALINIO (0OecriedeHre MeXKaHaIbHON TaJbBaHUYECKOU
m3ossinun). [lonkimroueHne ceHCOpoB K Y CTPOMCTBY Jisi cOOpa TaHHBIX OCYIIECTBIISIETCS C
MIOMOIIBIO CHENUATU3UPOBAHHBIX pazbeMoB THa LEMO, obecnieunBaromux npaBuiIbHOCTb
MOJIKJIFOUEHUS Pa3beMa U CHIDKAIOIIMX PUCK CITY4alHOIO KacaHUs pa3beMOB TOKOIIPOBOISAIINX
qacTeil, a Takke 00ecreunBaoUX 3aIUTY OT HECAaHKIIMOHUPOBAHHOTO MOJIKIIOYEHUS K
IIPOU3BOJILHBIM YCTPOICTBaM.

Monyns «KHomka» He MeHee 1 mIT., o6ecrieunBaeT BO3MOKHOCTh: Pa3METKU PETHCTPUPYEMBIX
curHasioB. KoinuecTBo pazMeyaeMbIX COCTOSIHUN CUTHAJIA I0JKHO OBITh HE MeHee 3-X
Pa3IMYHBIX KaTErOPHil.

VYCeTpoicTBO [J1s1 peTUCTpaIiuy apTepruaIbHOTO JaBICHUS HE MeHee | MmiT.

Metoanueckoe nocodue, KOTOpoe T0HKHO cosiepkaTh He MeHee 30
71a00paTOPHBIX/TPAKTUYECKUX/IEMOHCTPAIIMOHHBIX PadoT.

1.6.

JlaGopaTopHoe
ob0opymoBaHue Mo (hu3nKe

Kommiekt Nel
BECHI DJIEKTPOHHBIE,
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M3MEPUTENIbHBIN NUINHAP (MEH3YpKa), npenen uzmepenus 250 M (LieHa aeneHus 2 M),
CTakaH IIaCTUKOBLIN 250 Mt - 2 T,

nunamometp Nel, npenen uzmepenus 1 H (uena nenenus 0,02 H),

muHamometp No2, nmpenen uzmepenus 5 H (uena nenenus 0,1 H),

IIOBapEHHasl COJIb, JIOXKKA JUJIS [IEpEMEIINBAHMS,

nuuHap cranbHoi Nel, V = (25,0+0,3) cm3, m = (195£2) r,

uunuHAp amoMuHueBbii No2, V = (25,0+0,7) cm3, m = (70£2) r,

IAIUHAP 1acTukoBbId Ne3, V = (56,0+1,8) cm3, m = (66+2) T

uunuHap amoMuHueBbiil Nod4, V = (34,0+0,7) cm3, m = (95£2) r.

HUTH JIUHOHN 1,2 M.

KommexkT No2

IITaTUB TaOOPATOPHBIN C JepKATEIAMU,

nunamometp Nel, mpenen uzmepenus 1 H (uena nenenus 0,02 H),

nuHamoMeTp Ne2, mpenen usmepenus 5 H (ena nenenus 0,1 H),

npyxuHa | Ha IUTaHIeTe ¢ MIUTMMETPOBOM HIKANIOMH, xECTKOCTD (50+2) H/Mm,

MpyXUHA 2 Ha MIaHIIeTe ¢ MUJUTMMETPOBOM MIKaIOH, k&cTKOCTh (10+2) H/Mm,

rpy3 - 3 wrT., ¢ obo3nayeHueM Nel, Ne2, Ne3, maccoit o (100+2) r kaxkapIi,

rpy3 HaOOpPHBIH, MO3BOJSIONINI YCTaHABIMBATh MacCy Ipy30B: Maccou (60£1) r, maccoit
(70+£1) r, maccoii (80£1) T,

TUHEKa ¥ TpaHCHIOPTHP, AiuHa JTuHeiku 300 MM ¢ MIJIZTUMETPOBBIMU JENIEHUSIMU, OPYCOK C
KPIOYKOM M HHUTBIO, Macca Opycka m = (5045) T

HanpasJsaomas, AnuHod S00mMm. /[Be TOBEpXHOCTH HANPABIAIOLIEN UMEIOT

pa3Hble K03 PUIMEHTHI TpeHUs OpyCKa MO HaIlpaBIISIFOIIEH:

noBepxHocTh "A" - mpubauzutensHo 0,2, nosepxHocTs "B" - mpubnuzurensHo 0,6.
Kommext No3

HMCTOYHHUK MUTAHUA MOCTOSIHHOTO TOKa

BOJIBTMETP BYXIIpENEIbHbBIN, Ipenen uzmepenus 3 B, niena aenenus 0,1 B; nmpexen usmepenus
6 B, nena nenenus 0,2 B,

amIepMeTp ABYXIIpEeAEIbHBIN, penen u3mepenus 3 A, nena nenenus 0,1 A; npenen
m3mepenus 0,6 A, nena nenenus 0,02 A,

pesuctop R1, conporusnenue (4,7+0,5) Om,

pesuctop R2, conporusnenue (5,7+0,6) Om,

pesuctop R3, conportusnenue (8,2+0,8) Owm,
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Ha0Op MPOBOJIOYHBIX PE3UCTOPOB PIS (pe3ucTopsl 0OECIIEUNBAIOT IPOBEACHUE UCCIICIOBAHUS
3aBUCHUMOCTH CONPOTUBIICHUS OT JJIMHBI, TUIOIIAIU MOMIEPEYHOr0 CEYEHHS U YACIbHOTO
COIIPOTHBIICHUS IIPOBO/IHUKA),

JlaMIo4Ka, HOMUHalIbHOE HanpsikeHnue 4,8 B, cuia Toka 0,5 A,

nepeMeHHbIN pe3uctop (peocrar), conporusierue 10 Owm,

COeMHUTEINbHBIE ITpoBoJa - 10 mT., KiIro4.

Kommexkt No4

MCTOYHUK MUTAHUS IOCTOSTHHOTO TOKa

cobuparomas nua3a 1, pokycHoe paccrosaue F1=(100+10) mwm,

cobuparomas auH3a 2, hokycHoe paccrosiaue F2=(50+5) mwm,

paccenBaronias 1uH3a 3, hoxycHoe paccrosiare F3=-(75£5) mm,

nuHeika, nuHa 300 MM ¢ MUJUTUMETPOBBIMH JICJICHHUSIMH,

9KpaH,

HaIpaBIAOIas (ONTHYECKas CKaMbsl),

cnaiin "Monens npeamera',

uieneBas Auadparma,

OCBETHUTEIb, 00ECTICUNBALT OMBITHI C JMH3AMH U BO3MOXKHOCTD TOJTYYEHHUS Y3KOTO TTydKa JUIS
OTIBITA C MONYLIUIUHAPOM,

noyuuauHAp, Auamerp (5045) MM, mokazaTenb NpeoMIIeHUs IPUMEPHO 1,5,

TUTAHILET Ha MJIOTHOM JIUCTE ¢ KPYTOBBIM TPAHCIIOPTUPOM U C 0003HAUEHHUEM MECTa IS
MOJIYLIMJIUHAPA.

KommekT No5

CeKYHIOMED IIEKTPOHHBIN C JaTIYHNKAMH,

HaMpPAaBIIAOIIAs CO ITKAJION, 00ECTIeYnBaeT YyCTAHOBKY IaTYMKOB MOJOKEHUS U YCTAHOBKY
MPYXKUHBI MasSITHUKA

OpYyCOK JEpeBSIHHBIN C MMyCKOBBIM MarHUTOM, Macca Opycka (50+2) r, ojilHa U3 MOBEpXHOCTEH
Opycka UMeeT OTIMYHBIN OT APYTruX Ko3()PUIMEHT TPEHUS CKOIbKEHU),

IITaTUB C KPEIUICHUEM JJIsi HAaKJIOHHOM MIIOCKOCTH,

TPaHCIIOPTHP,

HUTSHOW MasTHUK C TPY30M U C ITYCKOBBIM MarHUTOM (MMeeTCs BO3MOKHOCTHIO U3MEHEHUS
JUIMHBI HUTH, anuHa HuTy 50 cm, Macca rpy3a 100 1),

rpy3 - 4 wr., Maccoii mo (100£2) r kaxbIi,

npyxuHa 1, sxectkocts (50+2) H/m,
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npyxuHa 2, )xectkocTs (20+2) H/m,

MepHasi JICHTa.

Kommiekt Ne6

HITaTUB JTaOOPATOPHBIN C JEpKATEISAMU,

peiyar, anuHa 40 cM ¢ KpeIruieHUsAMHU Ui IPY30B,

010K NOJBHKHBIH,

OJIOK HEIOIBMKHBIMH,

HUTB,

rpy3 - 3 wr., Mmaccoit no (100+2) r kaxabIH,

JMHAMOMETp, npeaen usmepenus S5 H, nena nenenus 0,1 H,
nuHelka, 1uuHol 300 MM ¢ MIUIZTUMETPOBBIMU JIEJIEHUSMU,
TPAHCTIIOPTHP.

Kommnekt Ne7

KaJIOpUMETP,

TepMOMETD,

BECHI 2JICKTPOHHBIE,

M3MEPUTENIbHBIN IUIUHAP (MEH3YpKa), ipeaen usmepenust 250 mu,
uuIMHIp ctainbHoU HAa HUTH Nel, V = (25,0+£0,1) cm3, m = (189£2) 1,
UUATUHIP amOMUHUEBBIN Ha HUTH No2, V = (25,040,1) cM3, m = (68+2) T,
HUTH JIUHON 1,2 M.

1.7.

JlaGopatopHoe
000pyI0BaHUE IO XUMHH

Becsl 1abopaTopHble 35IeKTpOHHBIE € NpeesoM u3meperus He mexee 200 r,
CIHMPTOBKA JabopaTopHas - HaIN4He,

BOPOHKA KOHUYECKasl - HaIU4ue,

NaJI04YKa CTEKJISIHHAS - HAJINYHE,

npobupka [1X-14 ne menee 10 mryk,

cTakaH BeICOKUI ¢ HocukoM BH-50 ¢ meTkoii He MeHee 2 ITyKH,

LHWIMHIP U3MEpUTENbHBIN 2-50-2 (CTEKISIHHBIN, C TPUTEPTON KPBIIIKON) - HAIUYKeE,
HITaTUB JUIs TpoOupok Ha 10 rué3n - Hanuuue ,

3a)KUM IPOOMPOYHBIN - HAJIMYHE,

LINaTeNb-JI0KEUKa HE MEHee 2 IITYK,

Habop (IaKOHOB /JIs1 XpaHEHUsI paCTBOPOB U peakTUBOB (00beM (axona 100 mut - He MeHee 5
KOMILJIEKTOB 110 6 ITYK, 00beM ¢takoHa 30 M1 - He MeHee 10 KOMIUIEKTOB 1O 6 MITYK),
HWIAHAP U3MEPUTEIbHBIA C HOCUKOM HE MEHee 2 IIT,
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crakaH BeIcokui 500 M1 HE MeHee 3 1T,

HaOOp epIeil Uit MBIThS OCYIbI (€I AJIE MBIThSI IPOOUPOK - HE MEHEe 3 IIT, ePIIl JUIS MBIThs
K0JI0 - He MeHee 3 1T),

xajat Oenbli X/0 He MeHee 2 IIT,

MepYaTKA PE3NHOBBIC XUMUYECKUE CTOWKHIE HEe MEHee 2 IIIT,

OYKHU 3alllUTHbIC- HATNYHE,

¢bunpTphl OymaxkHsie HE MeHee 100 mTyK,

roproyee Jyisi CUpTOBOK HE MeHee 0,33 1.

1.8.

Amnmnapar Kunna

Arnnapar Kunna npeaHa3HaueH Ajs IOJy4eHUs! TAKUX ra30B Kak BOJAOPO/, CEPOBOJIOPO,
JTMOKCUJ CEpPbI, YIIIEKUCIBIN ra3, a30T, KUCI0pO/ B J1a00paTOpHbIX ycnoBusax. I[Ipeqnasnauen
JUIS1 UCTIOJIb30BaHUs B 0011e00pa30BaTENbHbBIX YUPEKICHUSIX, IPU MPOBECHUN JTa00PATOPHBIX
OIBITOB HA YPOKAX XUMUHM, a TAKXKE JIIOOBIX JPYTUX MPOMBIIIICHHBIX JIA00OPATOPUIX VIS
IIPOBEJICHUS] XUMUYECKUX UCCIIEI0BAaHUI.

1.9.

banst koMOMHHpOBaHHAS
naboparopHas

PykoBOCTBO 10 3KCIUTYaTallMy Ha PYCCKOM si3bIKe. KOMITJIEKTHOCTD: 3JIEKTPOIUIUTKA, EMKOCTh
JUTSI TIECKA, EMKOCTD JUISl BOJIBI, KOH(OPKU HE MeHee — 4 IIT., Kpblka. HanpsokeHue nuTaromei
cetu 220 B.

1.10.

[Tpo6upka

[Tpobupka Ouonorudeckas MPUMEHSETCS I TPOBEICHUSI PA3JIMUYHBIX KAUeCTBCHHBIX PEAKIIUM,
rmoceBa OaKTepHaAbHBIX KYJIbTYp. JlmaMerp noipkeH ObITh He MeHee 16 MM, BRICOTa — HE MEHEe
150 mm

40

1.11.

Hozatop Ttun 1

O0BéM, MK B auamnasode ot 0,5 1o 5
[TorpentnocTs MK He 60ee +0,075 mist 5 MK
Tounocts, MKII He 6osee £0,03 mis 0,5 MK

1.12.

JHo3zarop tum 2

O0BéM, MKJI B nuamasone ot 1 go 10
[Torpemnocts Mk He 6onee +0,1 s 10 Mk
Tounocth, MK He 0oaee £0,035 gma 1 Mk

1.13.

JHo3zarop tum 3

O0Bém, Mk B nuamazone ot 100 go 1000
[TorpemnocTs Mk He 6omee =6 ams 100 Mk
TounocTth, MK He 00ee £10 mma 1000 Mx

1.14.

MarnuTHas Melanka

Huanazon ckopoctu: ot 600 1o 2600 06/mMuH. MakcuManbHbI 00BEM MEpEMEIINBAHNS HE
menee (H20) - 5 7.

1.15.

Crepunuzarop aius
1ab0paTOPHON TTOCYIBI
BO3YIIHBIN

B xommuiekTe: cTepuiin3aTop, HaloJibHAsI MOJCTaBKa AJIs CTEPUIIM3aTOpPa, CUCTEMA
MPUHYIUTETLHOTO OXJaxaeHus. J{nama3on padounx Temmneparyp: ot 50 mo 200 °C.
YcranaBnuBaemoe BpeMs B quana3ose: oT 1 10 999 munyr. O6beM cTepuIn3aliOHHOM
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kaMmepsl He MeHee 40 1.

B cocraB Habopa BXOJAT MPOOUPKH:
[Ipobupka tun 1. Jlnametp He menee 14 MM u He Gosiee 15 Mm - 20 mIT.

1.16. Habop npobupox [Tpobupxka tum 2. [luamerp e menee 16 MM u He 60mee 18 MM - 20 .
[Tpobupka tun 3. JInametp He menee 21 MM u He 6osiee 24 Mm - 20 mIT.
Cocras:
Kactpronsg - 1 .
Kpyxka - 1 mr.
. Kppiika (k Turmto) - 1 mr.
KoMmiutekT usnenuii us
117, kepamiku, daphopa i Jloxka - He MeHee 2 IIIT.
Crynka - 1 mr.
Pasmca Turens - 1 mrT.
Yama (BlapuTenbHas) - HE MeHee 2 IIT.
[[Inarens - HE MeHee 2 WT.
Ilect - 1 .
Yama
1.18. Huametp He menee 100 mm. HomunansHas BMecTuMocTh He MeHee 300 mi
KpUCTAJIM3AL[MOHHAs
CocraB: He MeHee 6 MEepHBIX KOJIO, U3TOTOBIEHHBIX U3 CTEKIIA.
Konba mepnas Tum 1 - He meHee 2 miT., 00beM He MeHee 250 Mt
1.19. Komrmuiekt mepHbIx k010 | Konba mepHast i 2 - He MeHee 3 mrT., 06beM He MeHee 500 M.
Kon6a mepnast Tun 3 - He menee 1 mt., 06bem He meree 1000 mut.
2. TexHosornyeckuii npopuib
OO6pa3oBarenbHblif HAOOP AOIKEH OBITH MpPEAHA3HAYEH /IS U3YUEeHUsI OCHOB pa3paboTKU
MIPOrpaMMHUPYEMBIX MOJI€JI€H aBTOHOMHBIX MOOMJIBHBIX POOOTOB.
OO6pa3zoBarenbHbIH B cocraB Habopa JOKHO BXOJUTH: KOMIUIEKT KOHCTPYKTHUBHBIX 3JIEMEHTOB U3 IJIACTHKA,
2.1. KOHCTPYKTOP C MHCTPYMEHT JUIsl paOOThI ¢ KPENEKHBIMU KOMIIOHEHTaMH, CEPBOIIPUBO]T C BCTPOEHHOM

KOMIIJICKTOM JaTYUKOB

CUCTEMOMH yIpaBiieHHs, oOecreunBaromield 00paTHYIO CBS3b MOJOKEHUIO, CKOPOCTH U Harpy3Ke
- HEe MeHee 4 WT., MyJIbT YIPABJICHUI — HE MeHee 11T, 1aTuuK KacaHus — He MeHee | miT.,
JATUYMK [[BETA — HE MeHee | 1T, JaTUYMK TaKTUIbHO-CEHCOPHBIM CO CBETOANOIHBIM MOJIYJIEM —
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He MeHee | mIT., kKamepa ¢ BO3MOKHOCTBIO OJTHOBPEMEHHOTO OTPE/IEIICHUsI HECKOJIBKUX 1[BETOB
— He MeHee | mT., akKyMyJIATOpHas OaTtapest — He MeHee | ImT.

B cocraB Habopa J0KEH BXOIUTh pOOOTOTEXHHUECKUN KOHTPOJUIEp — HE MeHee 11miT.
PoGoToTexHrYeCKHii KOHTPOJLIEP JOJIKEH 00J1aaTh BCTPOCHHBIM IBETHBIM JKK sKpaHOM 1
BCTPOCHHBIM HHEPIIUOHHBIM JTATIUKOM.

PoGoToTexHrYeCKHit KOHTPOJUIEP JOJIKEH HMETh He MeHee 12 MOPTOB JIJIs TOIKITIOUCHHS
BHEITHUX YCTPOWMCTB U MOPT JIJISl YCTAHOBKHU KapTHI MAMSITH.

B cocraB Habopa J0DKEH BXOIUTh MPOrPaMMHUPYEMbI KOHTPOJLIEp — HE MeHee 1 mmiT.
[TporpaMMupyeMblii KOHTPOJUIEP JOJDKEH MPEICTABIATE COO0H YCTPOHCTBO, 0OeCIIeUrBaroIice
BO3MOXXHOCTB OCYILECTBJIAThH pa3pa0d0TKy MPOrpaMMHOI0 KOJIa, UCIIOJIb3Ysl HHCTPYMEHTApUI
cpen pazpadbotku Arduino IDE.

[Tporpammupyembiii KOHTPOJUIEP AOJDKEH 00ECIIeUnBaTh allapaTHYIO U MPOrPAMMHYIO
COBMECTHMOCTb C JICMEHTHOU 0a30H, BXOsIIe B cocTaB Habopa.

[Tporpammupyembiii KOHTPOJUIEP AOJDKEH COEPKaTh Cleaytone naTepdeicol: udpoBbie U
aHayioroeie mopthl — He MeHee S0, USB, UART, 12C, SPI, ISP, Bluetooth, WiFi.
[Tporpammupyembiii KOHTPOJLIEP AOJDKEH COIEPKaTh UHTEP(HEHC IS TOIKITFOUYCHUS TIPUBOJIOB
Y JJATYMKOB POOOTOTEXHUYECKOT0 Habopa— HE MeHee 12 miT.

2.2.

Ob6pa3zoBarenbHbIi Habop
110 MEXaHUKe,
MeXaTpOHHUKE U
pOOOTOTEXHHKE

O6pazoBatenbHbIi HA0Op JOHKEH OBITH MpeIHa3HAYCH ISl U3yYEHUS] MEXaHUKU, MEXaTPOHUKH
u pobororexHuku. Odpa3zoBaTesIbHbII HA0Op NpeJHA3HAYEH JUIsl pa3paboTKu
MIPOrpaMMHUPYEMBIX MOJIeIel MEXaTPOHHBIX CHCTEM U MOOMIIBHBIX POOOTOB, OCHAIIIEHHBIX
Pa3TMYHBIMU MAHHITYJIIIHOHHBIMA U 3aXBaTHBIMU YCTPOHUCTBAMU.

B coctaB Habopa T0KHO BXOAUTH: KOMITJIEKT KOHCTPYKTHBHBIX 2JIEMEHTOB U3 METaa,
KOMIDICKT KPETEKHBIX JIEMEHTOB, KOMIUICKT JIJIsi COOPKH 3aXBaTHOTO YCTPONCTBA — HE MEHEE
1 mT., KOJeca ¢ MPOPEe3NHEHHBIM 000/I0M — HE MEeHee 2 IIIT., KOJIeCa BCEHANPaBICHHOTO
JBUKCHHSI -HE MEHEe 2 IIT., PUBOJI TOCTOSTHHOTO TOKA C HHTETPUPOBAHHON CHCTEMOM
yIpaBJeHHs, 00eCTIeYnBaIOIe 0OpaTHYIO CBSI3b MOJIOKEHUI0, CKOPOCTH U HAarpy3Ke - He
MeHee 4 IIT., JaTYUK JIMHUH - He MeHee 3 IIIT., JaTUYMK pacCTOSHUSA — He MeHee | mT.,
aKKyMYIIATOpHas Oatapes — He MeHee | IIT., 3apsiHOe YCTPOICTBO — He MeHee | mmiT.

B cocraB Habopa J0KEH BXOIUTH MPOTPAMMHPYEMbBIH KOHTPOJIIEP, 00eCTICUNBAFOIIIAN
BO3MOYXHOCTB OCYIIIECTBIIATH pa3pabOoTKy MPOrpaMMHOTO KOJIa, UCTIONb3Yys HHCTPYMEHTapUit
cpen pazpadbotku Arduino IDE. ITporpammupyemsiii KOHTPOJIIEP TOJDKEH 00ecTieunBaTh
anmapaTHYIO U MPOrPaMMHYIO0 COBMECTUMOCTbH C PJIEMEHTHOM 0a30i, BXOSIIEH B COCTaB
Habopa. [Iporpammupyemplii KOHTPOJIIEP TOJDKEH COAEPKATh CIeNYIOMNe HHTEPDEHCH:
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udposbie U ananorossie mopTel — HE MeHee S0mT, USB, UART, 12C, SPI, ISP, Bluetooth,
WiFi. [IporpamMmmupyemblii KOHTPOJIIEP TOJDKEH COAepKaTh HHTEepheHc (1)1 MOIKII0OUYCHUS
MIPUBOIOB M JATYUKOB POOOTOTEXHUYECKOTO Habopa), pealin30BaHHbBIN Ha 6a3e mmHbI RS-485
—He MeHee 12mt. [IporpamMmMupyeMblii KOHTPOJUIEP AOKEH COAEPKaTh CUIIOBOM MOPT AJIst
MOAKJIIOYEHUS] BHEIIHEW HArpy3Ku UM MOTOPOB — HE MEHEe 21IIT.

B coctas Habopa 10KeH BXOIUTh MOJYJIb TEXHUYECKOTO 3peHust — He MeHee 1mt. Moyinb
TEXHUYECKOTO 3pEHHUS JIOJDKEH 00€CTeunBaTh BO3MOXKHOCTh KOMMYHHUKAIIUH C aHAJIOTUYHBIMU
MOJYJISIMH [TOCPEJICTBOM LIMHBI HA 0a3e MociieJ0BaTeIbHOr0 HHTEpdeiica ¢ 1enbio
JJbHEUIIEN epegayu pe3yibTaTOB U3MEPEHHM TPYIIIBI MOAYJIEH Ha YIIPABISIOIICE
BBIUYHCIIUTENILHOE YCTPOICTBO, MOJKIIOYEHHOE K JAHHON IIUHE.

Monyiib TEXHUUECKOTO 3pEHMSI IOJIKEH 00€CIIEYnBaTh BO3MOKHOCTD OCYLIECTBIIATH HACTPOUKY
MOJYJIS TEXHHYECKOTO 3pEHHsI - HACTPOIKY SKCIO3UIINHU, OanaHca 0enoro, IIBETOPa3HOCTHHIX
COCTaBJISIOLINX, IUIOLIaU OOHApYKUBaeMON 00JacTH U300paKEHUs], OKPYTIIOCTH
oOHapykuBaeMoi 00JaCTH U300paKeHUs, MOJI0KEHUE OOHAPYKUBAEMbIX 00J1acTei
OTHOCHUTEJIBHO JIPYT Apyra.

Monynb TEXHUYECKOTO 3PEHHUSI JOJIKEH 00ecTeynBaTh BO3MOKHOCTh HACTPONKU Ha
OJTHOBpEMEHHOE 0OHapyskeHHe He MeHee 10 pa3InYHbIX OMHOYHBIX O0BEKTOB B CEKTOPE
0030pa, 1100 HEe MEeHee 5 COCTaBHBIX 0OBbEKTOB, COCTOSIIINX U3 HE MEHEe 3 pa3IU4HbIX
rpadUuECKUX MPUMUTHBOB.

Monynb TEXHUYECKOTO 3pEHHUsI JOJKEeH 0051aaTh BCTpOSHHbIMH uHTepdeiicamu — USB,
UART, 1-wire TTL, I2C, SPI i1 KOMMyHHKAITH CO BHEITHUMH TIOIKITFOYaCMBIMHU
YCTPOMCTBAMM.

2.3.

Ob6pa3zoBarenbHbIi Habop
T0 DIIEKTPOHHKE,
HIIEKTPOMEXAHUKE U
MHKPOTIPOLIECCOPHOM
TEXHUKE

Habop nosmken ObITh peAHa3HAYEH JJI U3YYE€HUS OCHOB POOOTOTEXHUKH, JJIEKTPOHUKHU U
CXEMOTEXHUKH U 00eceunBaeT BO3MOKHOCTh pa3pabOTKH MOJIEIH MOOMIIBHO-
MaHUNYJISUOHHOTO poboTa, ynpasiseMoil B FPV-pexume nocpencTBom nporpaMMHOIO
obecredyeHus1, MoCpeacTBOM rpaduyeckoro nHTepdeiica u3 Habopa KHOMOK, IepeKiIrouaTenei,
JOKOMCTHKA, 00JIACTH JIs OTOOPasKeHHS BUIEO.

B cocraB Habopa OKHBI BXOJIUTh:

1. Kommiexrytomue, o6s1agaromiie KOHCTPYKTUBHOM, 3JIEKTPUUECKON U IPOTrpaMMHOM
COBMECTUMOCTBIO APYT C APYTOM.

2. KoMIIIeKT 371eMEHTOB U3 MeTalia JAJisi COOPKU MakeTa MAaHUIYJISLIMOHHOTO U MOOUIIBHOTO
poOOTOB.

3. IlpuBoJa pa3IMYHOro THIA: MOTOPHI, CEPBONPHUBOJI OOJIBIION, CEPBONPUBO MaJIbIH, IPUBOJ]
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C BO3MOXHOCTBIO YIIPABJICHUSI B IIIATOBOM PEKUME.

4. DneMeHTHI AJ11 COOPKY BaKyyMHOI'O 3aXBaTa: BaKyyMHas IPUCOCKA, JIEKTPOMAarHUTHBIN
KJIallaH, BAKYYMHBIN HAcocC.

5. DneMeHTHas 0a3a Jij1sl IPOTOTUITMPOBAHUS, a Tak ke auciuierd XKK-tuna, nHppakpacHbIii
JATYMK, YABTPa3BYKOBOM JTATYMK, JATUUK TEMIIEPATYPhl, JATYUK OCBEIICHHOCTH, MOIYJIb
Bluetooth, moayne UK-npuemuunka, moayns MK-niepenatyrnka, akkymyssTop, 3apsiiHOE
YCTPOMCTBO.

6. MynbTUAATUUK JI1 U3MEPEHUSI TEMIIEPATYPBI U BIAXKHOCTH OKPYKAOLIEH CpeJibl,
o0aaromuii BCTpPOSHHBIM MUKPOKOHTPOJUIEPOM (TaKTOBAs 4acToTa - He MeHee 16 MI'1,
O0beM nmamsTH, JOCTYITHOM MO MIMHE JAHHBIX MUKPOKOHTpoOJIIepa — He MeHee 8 KoaiiT),
untepodeiicom 1-wire TTL, pazpemom tuna RJ.

7. KOMIUIEKT BBIYMCIUTENBHBIX MOAYJICH ME30HUHHOM apXUTEKTYPHI, TPEACTABISIONINX cO00it
0a3oByto 1Iary, mwiaty st Ethernet - coefMHEHUS W TUTATY MTOAKITFOYCHUS U YITPABJICHUS
CHJIOBO# Harpy3koi nmocpeactBoM PWM curnana. bazoBas miara nmpeacraBisier coooi
MIPOrpPaMMHUPYEMBI KOHTPOJUIEP M 00JIaacT BCTPOCHHBIMH IU(POBBIMH 1 aHAJIOTOBBIMH
noptramu, uatepdeiicamu USB, UART, I12C, SPI, 1-wire TTL, Bluetooth, WiFi.

8. [Iporpammupyemblii KOHTPOJLIEP, MOJACPKUBAIOIINI HHCTPYMEHTAPUH Cpell pa3paboTKu
Arduino IDE u Mongoose OS u s3bikoB nporpammupoBanus C\C++, JavaScript, ob6namaromuii
M (POBBIMU U AaHAJIOTOBBIMU TTOPTaMH, BCTPOCHHBIMH ITPOTPAMMHPYEMBIMU KHOTTKAMH,
CBETOJMOJIaMU U dJIEKTpoMexaHnueckuMu moaynsamu u unteppericamu USB, UART, 12C, SPI,
1-wire TTL, Ethernet, Bluetooth, WiFi.

9. Moty TEXHUYECKOTO 3PEHUS CO BCTPOSHHBIM MHKPOIPOIIECCOPOM, 00€CTIEUHBAIOIINM
BBITIOJTHEHUE BCEX U3MEPEHMI U BBIUMCIEHHUH, 00bEMOM HECHEMHON IHEPTOHE3aBUCUMOMN
namsT - He MeHee 81'0, HHTerpUpOBaHHON KaMepoi (MaKCUMalIbHOE pa3pelieHne - He MeHee
2592x1944 en.), ontudeckoit cucremoit, uarepdericamu 1-wire TTL, UART, I2C, SPI,
Ethernet, BO3MOXHOCTHI0O KOMMYHHKAIIUH C aHATOTHYHBIMA MOAYJISIMH U YIPABISIONUM
BBIYUCIIUTEIIbHBIM YCTPOHUCTBOM MTOCPEICTBOM IIMHBI HAa 0a3€ MOCIe0BATEILHOTO
unTepdeiica. Moaynb TEXHUYECKOTO 3pEHUS JOIDKEH 00eCneunBaTh: HACTPOUKY KCTIO3UIINH,
OanaHca 0enoro, IIBETOPA3HOCTHBIX COCTABIIAIOIINX, IJIOMAAN U OKPYIJIOCTH OOHAPYKUBAaEMOM
o0acTu U300paKeH U, MOJI0KEHHUSI 0OHAPYKUBAEMbIX 00J1aCTeli OTHOCUTENBLHO APYT JIPYTa;
MalIMHHOE 00yUYeHHUe MapaMeTpoB HEHPOHHBIX ceTel A OOHapyKeHHsI 00bEKTOB, (OpMy U
3aKOJIMPOBAHHbIE 3HAUEHUsI OOHAPYKHUBAEMBIX MapKEpPOB THUIIA ATUCO, pa3Mephl
00OHApYKMBAEMBIX OKPY>KHOCTEH, KBAJAPATOB U TPEYTOJbHUKOB, TAPAMETPOB KOHTPACTHOCTH,
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pa3MepoB, KpUBU3HBI U MTOJIOKEHHSI paCIIO3HABAEMBIX JINHUH.

10. ITocoOue 1Mo N3y4EeHHIO OCHOB JIEKTPOHUKH U CXEMOTEXHUKH, pellieHui B chepe
"NuTepHer Bemei", pa3paboTKU ¥ MPOTOTUIIMPOBAHUIO MOZETIEH POOOTOB.

11. ITocoOue o u3y4eHHro OCHOB pa3pabOTKHU CUCTEM TEXHUYECKOIO 3pEHUS U 3JIEMEHTOB
HCKYCCTBEHHOI'O MHTEJJIEKTA.

2.4.

O6pa3oBarenbHBIA HAOOP
JUTSL U3YICHHS
MHOT'OKOMIIOHEHTHBIX
pPOOOTOTEXHHUUECKUX
CHCTEM H
MaHUTYJISITHOHHBIX
poOoTOB

HaGop nomkeH ObITh peAHa3HAYEH I U3yYEHUs POOOTOTEXHUYECKUX TEXHOIOTUI
IIPOMBIIIJIEHHON aBTOMATHU3alMH, & TAKXKE TEXHOJIOIMI IPOTOTUIMPOBAHUS U aJAMTUBHOTO
IIPOU3BOJICTBA.

B cocraB Habopa TOJKHBI BXOJHUTH:

1. KommutekTyrorue, 001a1aromme KOHCTPYKTUBHOM, AJIEKTPUICCKON M IMPOTpaMMHON
COBMECTUMOCTBIO APYT C IPYTOM.

2. KoMmIeKT KOHCTPYKTHBHBIX JIEMEHTOB M3 METalljla U IUIacTHKA JUIsl COOPKH Moienen
MaHHITYJISIIUOHHBIX pOOOTOB C YIIIOBOM, TIOCKOIIApaeNbHOM n Delta-knHemaTukamu.

3. CepBoMOyTb - HE MeHee 7 T, 001a1alolUuil HHTETPUPOBAHHON MHTEIUIEKTYalbHOU
CUCTEMOMH yIpaBiieHUs, oOecrieunBarolieid 00paTHyIO CBA3b U KOHTPOJIb IIOJI0KEHUS BaJa,
CKOPOCTH BpPalICHMsI, HArPY3KH IIPUBO/IA, a TAKIKE BO3MOKHOCTH I10CIIEI0BATEIILHOTO
MOJIKITIOYEHUS CEPBOIIPHBOIOB JIPYT C APYTrOM U YIpaBieHHUs UMH 1o untepoeiicy 1-wire TTL.
4. PoOOTOTEXHUUYECKUI KOHTPOJIJIEp ME30HUHHOMN apXUTEKTYpBbI, OEPKUBAIOLIUH SA3bIKU
pa3pabotku C/C++, Python u cpencrea ROS, Bkitouaroniuii B ce0s1 O JHOILIATHBIN
MHUKPOKOMIIbIOTEP, NepUepuiHbIi KOHTPOJUIEP U IJIATy paciuupenus. B cocras
POOOTOTEXHUYECKOTO KOHTPOJIIEPA IOJDKHO BXOAUThH HE MEHEE 4X siiep ¢ TAKTOBOM 4aCTOTOM
He MeHee 1,2 I'T'n u He MeHee 8]0 HecheMHOI 3HEeproHe3aBUcUMoON namsTu, uutepdeiicsr SPI,
12C, 1-wire TTL, UART, Ethernet, WiFi u Bluetooth, ananorossie u 1udpoBsie MOPTHI,
BCTPOEHHBIN MUKPO(DOH.

5. KoMIIeKT BBIYMCIUTENBHBIX MOAYJIEH ME30HUHHON apXUTEKTYphI, IPEICTaBISIOUINX cO00
6a3oByto miary u raty s Ethernet — coeaunenus. ba3osas miata nmpeactasiseT co0oit
MIPOrpaMMHUPYEMBbIl KOHTPOJUIEP U 00J1aJaeT BCTPOCHHBIMHU LIM(PPOBBIMU 1 aHAJIOTOBBIMU
nopramu, uatepdeiicamu USB, UART, 12C, SPI, 1-wire TTL, Bluetooth, WiFi.

6. Moaynp TEXHUYECKOTO 3pEHUsI, CTIOCOOHBIN Ha OJJHOBPEMEHHOE OOHapy)eHue He meHee 10
Pa3IUYHBIX OJIMHOYHBIX OOBEKTOB B CEKTOpE 0030pa, TMO0 HE MEHEe 5 COCTaBHBIX 0OBEKTOB,
COCTOSIIIIMX U3 HE MEHEe 3 pa3IMyuHbIX Ipa)uyecKuX MPUMHUTHBOB, Ha 0a3e BCTPOEHHOTO
BBIUUCIIUTEILHOTO MUKPOKOHTPOJUIEPA, 00ECTIEUNBAIOIIETO HACTPOMKY SKCIIO3UIINH, OallaHca
6eJ10ro, IBETOPAa3HOCTHBIX COCTABJISIONINX, TUIOMIAIN H OKPYIIIOCTH OOHApyKUBaeMOn
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001acTH U300pakeHus, MOJIOKEHHsI 0OHAPYKUBAEMBIX 00J1aCTell OTHOCUTENBHO APYT Ipyra U
MHTETPUPOBAHHON KaMephbl, o0ecreunBaroleil paclio3HaBaHUE POCTEHIINX U300paxeHnH 3a
CUET BBIYMCIIUTEIBHBIX BO3MOKHOCTEH MOIYJIS, @ TAK K€ KOMMYHUKALIUU C aHAJIOTUIHBIMU
MOJIYJISIMH U YIIPABJISIOLUIMM BBIUMCIUTENIBHBIM YCTPOHCTBOM IOCPEACTBOM LIMHBI Ha 6a3e
nocjenoBaTenbHOT0 nHTEpdeiica n odnagaromuil BCcTpoeHHbIMU HHTEpdeticamu — USB,
UART, I-wire TTL, I2C.

7. Hudposble pyHKIMOHATBHBIE MOIYIH HA 6a3€ MPOrpaMMHUPYEMOT0 KOHTPOJUIEpa TAKTOBOM
yacToToi He MeHee 16 MI'11 u 00beMOM mamMsATH, TOCTYITHOM IO IITMHE TaHHBIX
MHUKpOKOHTpoJuiepa He MeHee 8KO, pyHKImoHansHOTO 351eMenTa, narepgdeiica 1-wire TTL ms
KOMMYHHKAIMH C aHaJOTMYHBIMU MOAYJISIMU M pa3beMa Tuia RJ Takue kak MOayJib TAKTOBOM
KHOTIKH — HE MeHee 31T, MOyJIb CBETOIMO0/Ia — HE MeHee 31T, MOYJIb KOHIIEBOTO
IpepbIBaTeNs — He MeHee 31T, MOAYJIb AaT4yMKa 1BeTa, Moysbs RGB cBeroaunoaa.

8. DnemeHThI 17151 COOPKHU BaKyyMHOTO 3aXBaTa: BaKyyMHas IPUCOCKA, 3J1EKTPOMArHUTHBII
KJIalaH, BaKyyMHBIH Hacoc.

9. IlporpamMmmHoe obecrieueHne, 00eCIIeYNBAOIIEe TPEXMEPHYIO BU3YAIIN3ALUIO MOJIEITN
MaHMITYJIIHUOHHOTO poOOTa B IpoLecce paboThl, HOCTPOCHUE MPOCTPAHCTBEHHOM TPaeKTOpUU
JBYKEHUS. M BO3MOYKHOCTH 3a/IaHUS ITOCIIE0BATEILHOCTH TOYEK JJIS IIPOXOXKICHUS Yepe3 HUX
pabouero opraHa; (yHKIMOHUPYIOILEE, KAK B BUJIE CPEIbl MOJICTIUPOBAHUS, TAK U B PEXKUME
MOHHTOPHUHTA B PEaIbHOM BPEMEHH IMOAKIIIOYCHHOTO MAaHHUITYJIATOpa U 00eCTIeunBaroIIee
MOCTPOEHHE IpaMKOB 33 JaHHBIX U TEKYILUX 000OLIEHHBIX KOOPIUHAT, 3HAUEHUH CKOpOCTel U
YCKOPEHHS, paCUCTHBIX 3HAYCHUI HArpy3KH MaHHITYJISIIHOHHOTO POOOTa.

10. YyeGHOe nocobue, cosiepxaliiee MaTepualbl 1Mo pa3padoTKe TPEXMEPHBIX MoJiesei
MaHHITYJISITHOHHBIX pOOOTOB C PA3IMYHBIMH THITAMU KHHEMATUKH (YTI0Basi KHHEMATHKa,
IUTOCKO-TIapajliesbHasi KHHEMAaTHKa, JiesbTa-kuHeMaTnka, SCARA uimm peraaxHast
KMHEMaTuKa, iatgopma CTroapra U T.I1.), HHCTPYKIIMU U METOJUKH OCYIIECTBICHUS
MH)KEHEPHBIX pacueTOB MPU NPOEKTUPOBAHUY (pacyeThl Harpy3Kd U MOMEHTOB, PacyeT
MOIITHOCTH MPHBOOB, PAaCUeT IMapaMeTPOB KHHEMATUKH | T.I1.), HHCTPYKIIHH IO pa3paboTKe
CHCTEM YIPaBJIEHUS U MPOrPaMMHOI0 00ecredeHus A YIpaBiIeHuss poOoTaMH, HUHCTPYKLIUHU U
METOAMKH IO pa3padOTKe CHCTEM YIPABJICHHUS C dJIEMEHTaMH UCKYCCTBEHHOTO HHTEIUIEKTA U
MaIIMHHOTO O0YYeHHsI.

2.5.

Kommmext JJId N3YYCHUA
ONCpalOHHBIX CUCTCM
PEAJIBLHOI0 BpEMCHHU U

KomrmuiekT nomkeH ObITh MpeHa3HAueH [l pa3pabOTKU U U3yUYEHUsT MOJCIIeH
MIPOrPaMMHUPYEMbIX aBTOHOMHBIX MOOMIBHBIX POOOTOB.
B cocTtaB komII€KTa TOIKHBI BXOJUTH:
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CUCTEM YIIPABICHUS
ABTOHOMHBIX MOOMJIBHBIX
poboToB

1. IlpuBox Beaymux KoJec - He MeHee 21T, MPEACTaBISIOMUN cO00i 37IEeKTPOMEXaHUIECKYIO
cOOpKY Ha OCHOBE JIBUTaTelsl IOCTOSHHOTO TOKA, PEyKTOpa, TaTYUKa MMOJIO0KEHHS Bajla U
BCTPOCHHOM CUCTEMBI YIIPaBJICHUs, 00ECIICUNBAIOIEH BO3ZMOKHOCTh OObEIMHEHUS IIPUBOIOB C
MTOMOIIBIO MOCIIEI0BATENBHOI0 HHTepdelica, 3aaHusI TapaMeTPOB KOHTYPOB yIIpaBJICHHUS,
yIpaBJIEHUS BPaLIEHUEM IIPUBO/IAa IO CKOPOCTH U MOJIOKEHHUIO, KOHTPOJIb HArpy3KHU.

2. IIporpamMmmupyemblii KOHTpoJUIep, obnagarontuii uatepdericamu USB, UART, TTL, RS485,
CAN, a Taxoke U(POBBIMU U aHAJIOTOBBIMH ITOPTAMH BBO/1a/BBIBO/IA.

3. OaHomIaTHBIN MUKPOKOMITbIOTEP apXUTEKTYpbl ARM, ¢ AByMs g1paMu C TAKTOBOM
yacToTod He Menee 11111,

4. JlazepHbIN CKaHMPYIOUTUH JAIbBHOMEP, 00IaIaf0IIMi TaIbHOCTHIO U3MEPEHHS HE MeHee 2.5
METPOB U CEKTOPOM CKaHMpOBaHUs He MeHee 360 yrioBbIX IpaycoB.

5. JlaTyuk TMHUU — HE MeHee 3 1T, 00eCIIeUNBAIOIINN JETeKTUPOBAHUE IMHUU HA
KOHTPAacTHOM (poHE W Tepenaronnii JaHHbBIE TyTEM Tepelaui aHaJIOTOBOTO HITH HU(POBOTO
CUTHaja, 1100 MU(PPOBLIM MAKETOM JAHHBIX.

6. JlaTuuk 11BeTa pa3inyarolnii IBETOBOM 0TTeHOK 00bekTa B RGB HoTanuu u nepenaromuit
JAaHHBIE O 3HAYEHUH KaXKJIOTO [IBETOBOTO KaHaa B BUJIE IIU(PPOBOTO MaKeTa JaHHBIX.

7. MaccuB MK-naT4nkoB, IpeIHa3HAYEHHBIN U1 OTCIEKUBAHNUS KOHTPACTHOM JIMHUU U
conepxainii He MmeHee 6T MK-naTunkoB, pacnonoKeHHbIX Ha OJJHOM JINHUH.

8. Cucrema TexHU4eCcKoro 3peHus, oomanaromnias uarepdeiicamu TTL, UART, 12C, SPI,
Ethernet u obecrieunBaromasi BOSMOKHOCTb U3YYEHHSI IPUMEHEHHSI aITOPUTMOB MAIIMHHOTO
o0ydYeHUsI U HACTPOMKH IMapaMeTPOB HEMpOCeTel Ha TIPUMEPE PaCTIO3HABAHUS Pa3IIUIHBIX
TeOMETPUUYECKUX 0OBEKTOB M0 HAOOPY MPU3HAKOB, THMA rpadruecKux MapKepoB Aruco,
MacCHBOB JIMHUHN U 3JIEMEHTOB JJOPO’KHBIX 3HAKOB U Pa3METKHU.

9. [IporpammHoe obecnieueHune nojaepxubaroniee s3piku C/C++, Python u cpenctsa ROS st
pa3paboTKU CUCTEM YIPaBIEHUS KaK pealibHOM Tak U BUPTyaIbHOW MOJIETH MOOMIIBHOTO
poboTa B BUpPTyaJIbHOM MpocTpaHcTBe. CrcTema yrpaBieHuss MOOUIFHOTO po00Ta JOMKHA
MTO3BOJISITh OCYIIECTBIISATh AHAIN3 OKPY’KAIOLIel 0OCTAaHOBKH B MPOLIECCE ABUKECHUS
MOOUTBEHOTO po0O0Ta, OTCICKUBATH €€ JMHAMUYECKOE U3MEHEeHHE, (HOPMUPOBATH JTOKAIBHYIO U
IJ100aJIbHYIO KapThl, JOKAJIM30BbIBATh MOJ0XKEHNE poOOTa Ha KapTe U OCYLIECTBIISATh €€
aHaJn3, BBIIETSIS OKPYKAIOIINe 00BEKTH M aBTOHOMHO TJIAHUPOBATh MaPIIPYThI U 00BE3 b
CTaTMYECKUX U JTUHAMHYECKUX IpenarcTBuil. Cuctema ynpasieHus MOOMIBHOTO poboTa
JIOJIKHA TTO3BOJISITh pa3MeyaTh KapTy Ha 30HbI C pa3IMYHBIMU [TPU3HAKAMU, 33]JaBA€MbIMU
110JIb30BaTesIeM (30HBI 3ampeTa JUlsl IBUKEHUs, OTPaHUYEeHHsI CKOPOCTH | T.I1.), TaK e 3a/aHue
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TOYEK M 30H Ha KapTe OKPY>KAIOIIEro MPOCTPAHCTBA JIJIsl aBBTOHOMHOT'O TIEPEMEIIICHUS MEXKITY
HuMH. CrcTema yrpasiieHUsl MOOUIBHOTO po00Ta, CO BCEMH MOACUCTEMAMHU J0JIKHA OBITh
peann3oBaHa JIOKAIbHO Ha 06a3e mporpaMMUPYEMOTro KOHTPOJUIEpA U OJHOIUIATHOTO
MHUKPOKOMIIBIOTEPA, & TAK)KE YCTPONUCTB, BXOAALIMX B COCTAB KOMIUIEKTA.

2.6.

YertbipéxoceBoil yueOHbIN
pOOOT- MAHUMYJIATOP C
MOJ1yJIbHBIMH CMEHHBIMU
HacaJgKaMu

Y4eOHbIi poOOT-MaHUTTYIIATOP MIPEIHA3HAYCH ISl OCBOCHHS O0YJAIOIIMMHICS OCHOB
POOOTOTEXHUKH, JIsl TIOATOTOBKH O0YYAIOIIUXCS K BHEAPEHUIO U TOCIEAYIOUIEMY
HCIOJIb30BaHUIO POOOTOB B IPOMBIIIICHHOM TPOU3BOICTBE.

KonnuecTBo oceit poboTa MaHUITYIIATOpA - YETHIPE.

[TepemenieHue HHCTPYMEHTA B IPOCTPAHCTBE IO TPEM OCSIM JIOJDKHO YIPABIISATHCS IIATOBBIMU
nBuratesiMu. HanpspkeHue muTaHus 1IaroBbIX aBurareseit He 6omnee 12 B.

CepBojBHTATEINIb YETBEPTOM OCH JIOJDKEH 00ECIICUNBATh TOBOPOT UHCTPYMEHTA.

VY01 10BOpOTa MAHUITYIIATOPA HA OCHOBAaHUH BOKPYT BEPTHKAIbHOMN ocu He MeHee 180
IpaaycoB.

Jl1g onpesienieHus MOJIOKEHUsI MAaHUIYJISATOPA MPU TOBOPOTE BOKPYT BEPTUKATIBLHOU OCH
JIOJKEH MCIOJIB30BAThCS YHKOJIEP.

VYo noBopoTa 3aHEro eya MaHUIyJIsITopa He MeHee 90 rpaaycos.

VYo moBopoTa nepenHero mieya MmaHumnynaropa He metee 100 rpamycos.

Jl1ig onpesiesieHus MOJIOKEHUs 33 THETO U MEPEIHEro IIed MaHUIYJISTOpa TOJKEH
WCIIO0JIB30BaThCS THPOCKOIL. YTOJI TOBOPOTA O YeTBEpTOil ocu He MeHee 180 rpamycos.
JlomkHa OBITH BO3MOXKHOCTH OCHAIIICHUS CMEHHBIMU HAcaJKaMH (Harpumep, JepKareib
Kapanaama win (aoMactepa, IPUCOCKa C CEPBOIBUTATEIIEM, MEXaHUYECKOE 3aXBaTHOE
YCTPOMCTBO C CEPBOJIBUTATENIEM, YCTPOUCTBO JIJIS JIa3epHOU IPaBUPOBKU WIIM YCTPOMCTBO AJIs
3D-nevarn).

JlomkHa OBITH BOZMOXKHOCTH MOAKIIOYEHUS JOTIOJHUTEIBHBIX YCTPOICTB (HapUMep,
TpaHCIOPTEpa, peyibca I MIepeMeIIeHUsT poO0Ta, MyJIbTa YIPABICHUS THITA JPKOUCTHK,
KaMepbl MaITMHHOTO 3pEHUS, ONTUYECKOTO JaTUuHKa, MOy sl OECIPOBOIHOTO JIOCTYTIA.
PobGoT-MarumyIsSITOp TOIKEH 00CeCIIeYnBaTh TIEPEMEIICHIE HACAIKU B IIPOCTPAHCTRBE,
aKTUBALIMIO HACA/IKU, BO3MOXXHOCTh MOyYEHUS! CUTHATIOB OT KaMephl U JJaTUUKOB,
BO3MOYXHOCTh YITPABJICHUS JOIIOJIHUTEITHPHBIMU YCTPOHCTBAMM.

Martepuan kopryca — amoMuHuil. Jluamerp padoueii 30HbI (0€3 ydeTa HaBeCHOTO HHCTPYMEHTA
u yetBepToi ocu) He MeHee 350 mm. UnTepdeiic moaxmouenus — USB.

JlomkeH UMeTh BO3MOKHOCTh aBTOHOMHOM pa0OThI M BHEITHETO YIIPABICHUS.

VYrpansitomuii KOHTPOJIJIEP TOJDKEH OBITHh COBMECTHM CO cpefor Arduino.

64




YrpaBisomuid KOHTPOJIEp COBMECTUM CO cpenoit mporpammupoBanus mBlock (Scratch), u
SI3BIKOM TTporpamMmupoBanus C.

JloikeH obecnieunBaTh MOBOPOT IO IEPBBIM TPEM OCSIM B 3aJIaHHBIN YTOJI M Ha 3aJaHHBIA yrod,
MOBOPOT IO YETBEPTOM OCH Ha 3aJIaHHBIN yroJi, IBUKeHHUE B KoopauHaTel X, Y, Z,
IepeMELICHUE Ha 3aJaHHOE PacCTOsHUE IO KoopauHaraM X, Y, Z, nepegady JaHHBIX O
TEKYIIIEM I0JIOKEHUHU YTJIOB, Mepelauy JAHHBIX O TEKYLIUX KOOpIUHATaX HHCTPYMEHTA.
JloymkeH nmoaepKuBaTh EpEMELICHHUE B IEKaPTOBBIX KOOPAUHATAX U YIJaX IOBOPOTA OCEM, €
3aJIaHHOM CKOPOCTBIO U YCKOPEHUEM.

Tunsl nepeMenieHnii B 1EKapTOBbIX KOOpAUHATAX: ABUKEHHUE 110 TPAEKTOPUH, IBUKEHHE 110
MPSIMON MEXy IBYMSI TOUKaMH, IEPENPhITMBAaHIE U3 TOYKH M TOUKY (MepeHOC 00BEKTa).

Kommiekt noien u

Komrnekt nosieid 1 COpeBHOBATEIBHBIX AJIEMEHTOB JIJIS IPOBEICHUS COPEBHOBAHUI

2.7. COpPEBHOBATENbHBIX
ABTOHOMHBIX MOOMJIBHBIX POOOTOB
HIIEMEHTOB
Monysb 1omKeH ObITh IpeaHa3HAueH I U3YUEHHs] OCHOB CHCTEM aBTOMAaTHU3UPOBAHHOTO
yIpaBICHUS
B cocraB MOayIst OKHBI BXOJUTD:
1. OOpa3oBatenbHbIi Ha0Op, MpeIHA3HAYEHHBIN /1151 pa3pabOTKU IPOrpaMMHUPYEMbIX Moienel
MEXaTPOHHBIX CUCTEM M MOOMIIBHBIX pOOOTOB, OCHAIIICHHBIX PAa3TUYHBIMU
MaHHITYJIIIUOHHBIMU M 3aXBAaTHBIMH YCTPOHCTBAMH - HE MeHee | miT.
B coctaB Habopa 10KHO BXOAUTD:
. 1.1. KoMmiekT KOHCTPYKTUBHBIX 2JIEMEHTOB U3 METaslIa
OO6pa3zoBaTeabHBII N
1.2. KoMmiekT KpenéXHbIX 2IEMEHTOB
MOJYJb JUIS .
1.3. Kommnekt a1 cOOpKU 3aXBaTHOTO yCTPOMCTBA
2.8. YTIyOJIEHHOTO U3yUYeHUS

MEXaHUKH, MEXaTPOHUKHU
u CAY

1.4. Koneca ¢ mpope3anHeHHBIM 000710M — HE MEHee 2 TIT

1.5. Koneca BceHanmpaBiIeHHOTO ABUKEHUS - HE MEHEE 2 TIT

1.6. ITpuBOA MOCTOSIHHOTO TOKA C MHTETPUPOBAHHOM CUCTEMOH YIpaBJeHUs, 00eCcTIeUnBAIOICH
00paTHYIO CBSA3b MOJOXKEHUIO, CKOPOCTH U Harpy3ke - He MeHee 4 11T

1.7. JlaT4uK JIMHUY - HE MEHee 3 1T

1.8. JlaTuuk paccTosHUs

1.9. AkkymynsTopHas 6atapes

1.10. 3apsigHOE YCTPOMCTBO

1.11. IIporpamMmmupyeMblii KOHTPOJUIEP, MOIePKUBAIOLIHH cpeny paspaboTku Arduino IDE,
00eCIeunBarONINI anmapaTHyo U MPOTPAMMHYIO COBMECTHMOCTD C AJIEMEHTHOM 0a30i,
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BXOJIAIIIeH B cocTaB Habopa, conepkamuii He MHee 50 T U(POBBIX U aHATOTOBBIX IIOPTOB U
untepdeiicoB USB, UART, 12C, SPI, Bluetooth, WiFi. I[Iporpammupyemslii KOHTpOJLIED
JIOJDKEH Cco/ieprkaTh HHTepheic (A1 MOAKITIOUEHHsI TPUBOOB U TaTYNKOB
poboToTexHIYEeCKOro Habopa), peasin30BaHHbIN Ha 60a3e muHbl RS-485 — He menee 12mT, a Tak
’Ke HE MEHee 2X IIT CHJIOBBIX MOPTOB IS OJKIIOUEHHS BHEITHEW HArpy3KH WA MOTOPOB.
1.12. Moynb TEXHUYECKOTO 3pEHUs, CIIOCOOHBIN Ha OJTHOBPEMEHHOE OOHAPY)KEHNE HE MEHEe
10 pa3nuuHBIX OAMHOYHBIX OOBEKTOB B CEKTOPE 0030pa, JINOO HE MEHEee 5 COCTaBHBIX
00BEKTOB, COCTOALINX U3 HE MEHee 3 pa3IuyHbIX rpauuecKux NPUMUTUBOB, Ha 0aze
BCTPOCHHOTO BBIYHCIIUTEIBHOTO MUKPOKOHTPOJUIEPA, 00ECIIEYMBAIOIIETO HACTPOIKY
9KCIIO3UIMH, OanaHca 6esoro, IBETOPa3HOCTHBIX COCTABIISIONINX, TUIOMIAIA U OKPYTIIOCTH
oOHapyXuBaeMol 00JaCTH H300paKEHUS, TIOJIOKEHHUS O0OHAPYKUBAEMBIX 00JIacTe
OTHOCHUTEINILHO JIPYT ApYyra U MHTErPUPOBAHHOM Kamephl, 00ecreynBaroiiei pacro3HaBaHue
MPOCTEUIINX H300paKEHUH 3a CUET BEIYMCIIUTENILHBIX BO3MOKHOCTEH MOYIIA, & TaK ke
KOMMYHHKAIIUH C aHATOTHYHBIMA MOAYJISIMU U YIIPABIISIOUIIM BBIYUCIUTEIHHBIM
YCTPOWCTBOM IMOCPEACTBOM IIMHBI Ha 0a3e mociieoBaTeIbHOr0 HHTepdeiica u 001aaaronui
BcTpoeHHbIMH uHTepPeiicamu — USB, UART, 1-wire TTL, 12C.

1.13. JIa3epHbIil CKaHUPYIOMIMHA JaTbHOMED, 00J1a/Ial0NINi JaTbHOCTHIO H3MEPEHUS HE MCHEe
2.5 METpOB U CEKTOPOM CKaHUPOBaHUS HE MeHee 360 yIiIOBBIX IpaayCcoB.

1.14. TIporpammHoe obecriedenue noanepxkuBaromiee s3piku C/C++, Python u cpeacrea ROS
U1 pa3pabOTKU CUCTEM YMpaBJICHHS KaK PeaJbHOM Tak U BUPTYAIbHONH MOJIEIH MOOUIEHOTO
poboTa B BUpTyaapHOM IpocTpancTBe. CucTemMa yrpaBieHuss MOOMILHOTO po00Ta JOJHKHA
MO3BOJISATH OCYILECTBIIATh aHAJIN3 OKPYXKaroIlel 00CTaHOBKH B MPOLIECCE JBUKEHUS
MOOUIIBHOTO po00Ta, OTCICKUBATH €€ IMHAMUYECKOE U3MEHEHHE, (POPMUPOBATH JOKAJIBHYIO U
rI100ambHY0 KapThl, JOKAJIM30BhIBAThH MOJOKEHUE poO0OTa HAa KapTe U OCYLIECTBIIATD €€
aHaJN3, BBIACTISAS OKPYXKAIOIINE OOBEKTHl 1 aBTOHOMHO TUTAHUPOBATh MAPIIPYTHI U 00HE3 /161
CTaTMYECKUX M TUHAMHUYECKHX IpenarcTBuil. Cuctema ynpaBieHuss MOOMIBHOTO po0oTa
JI0JDKHA TTO3BOJIATH pa3MevaTh KapTy Ha 30HBI C pa3IUYHBIMUA IPU3HAKAMHU, 33/1aBACMBIMH
MOJIb30BaTesIeM (30HBI 3ampeTa [l IBUKEHUs, OTPaHUYCHHsI CKOPOCTH | T.I1.), TaK XKe 3a/aHue
TOYEK U 30H Ha KapTe OKPYKAIOIIEro MPOCTPAHCTBA Il aBTOHOMHOTI'O TIEPEMEIICHUS MEXIY
HuMH. CrcTeMa yrpaBieHUsl MOOUIBHOTO po00Ta, CO BCEMH MOACUCTEMAMHU J0JIKHA OBITh
peajin30BaHa JIOKAJIbHO Ha 6a3e MporpaMMHpyeMOro KOHTPOJUIepa U OIHOILUIATHOTO
MHUKPOKOMIIBIOTEPA, & TAKIKE YCTPOUCTB, BXOSAIINX B COCTaB KOMILJIEKTA.

2. O6pa3oBarenbHbIA HAOOP ISl U3yUeHHs M pa3pabOTKU aBTONMUIOTUPYEMBIX MoJiese
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TPAaHCIOPTHBIX CHCTEM - HE MeHee | mT

B cocraB Habopa 1OKHO BXOIUTH:

2.1. KoMIIeKT KOHCTPYKTHUBHBIX 3JIEMEHTOB U3 MeTajla JUIsi COOPKH MOJIETIH aBTOHOMHOTO
TPAHCHOPTHOI'O CPE/ICTBA C PYJIEBBIM YIIPABICHUEM

2.2. DIeKTpOonpUBOIbI IEPEAHEN U 3aIHEH OCei, MpeICTaBIAIoNe co00i
JIEKTPOMEXaHUYECKYIO COOPKY Ha OCHOBE JIBUraTess [IOCTOSHHOIO TOKA, peAYKTOpa, AaT4hKa
MOJIOKEHHS Bajla U BCTPOCHHOW CHCTEMBI yIIPaBICHUS

2.3. AkkymynaTopHas 6arapes U 3apsIHOE yCTPOHCTBO

2.4. PoOOTOTEXHUYECKUI KOHTPOJIIIEP ME3OHUHHON apXUTEKTYpPhl, OJAEPKUBAIOLIUIN SI3bIKU
paszpabotku C/C++, Python u cpeactea ROS, Bkimtodarommuii B ce6st 0 THOTUIATHBIN
MHUKPOKOMIIBIOTED, NepuepuiiHbIi KOHTPOJUIEP U IIATy paciiupenus. B cocras
POOOTOTEXHUYECKOI'O KOHTPOJIEPA I0JKHO BXOAUTh HE MEHee 4X siiep ¢ TAKTOBOM 4acTOTOM
He menee 1,2 I'T'n u He menee 810 HecheMHOM SHEproHe3aBUCUMON aMsTH, naTepdericsr SPI,
12C, 1-wire TTL, UART, WiFi u Bluetooth, anamorossie u 1iudpoBbie MOPTHI, BCTPOCHHBIN
MUKPO(DOH.

3. OOpa3oBarenbHbIi HA0OpP A1 U3YyYEHUsI MHOITOKOMIIOHEHTHBIX pOOOTOTEXHUYECKHX CHCTEM,
MaHHITYJIIHAOHHBIX pOOOTOB M POOOTOTEXHUYECKUX KOMIUIEKCOB CO CIIOKHOW KHHEMATUKOM -
He MeHee | T

B cocraB Habopa JIOJDKHO BXOHTD:

3.1. KoMImIeKT KOHCTPYKIIMOHHBIX 3JIEMEHTOB U3 IJIaCTUKA

3.2. CepBoMoOynb - HE MeHee 22 MIT, 00JIaAAIONINil HHTETPUPOBAHHONW MHTEIICKTYaTbHON
CHCTEMOH yIpaBiieHHsl, 00ecrieuynBaroiieil OOpaTHYIO CBSI3b M KOHTPOJIb TIOJI0XKEHNUS Baa,
CKOpOCTH BpaIICHUs, HATPY3KHU MPUBOJIA, & TAK)KE BO3MOKHOCTH ITOCIIEIOBATEIHHOTO
MOJIKJIFOUYEHUS CEPBOIIPUBOOB JIPYT C APYTrOM U YIIpaBiIeHUs UMU 110 uHTepgeiicy 1-wire TTL.
3.3. IIporpaMmupyeMbiii KOHTPOJIJIED C MOAAECPKKOMN Tpadrueckoil 0JI0UHO-MOTYITHHOM CPEeIbI
pa3paboTku

3.4. Moaynb TEXHUYECKOTO 3pEHHs], CIIOCOOHBIN HAa OJJHOBPEMEHHOE OOHApYKEHNE HE MEHEe
10 pa3nMuHBIX OAMHOYHBIX 0OBEKTOB B CEKTOpPE 0030pa, TMOO0 HE MEHEee 5 COCTaBHBIX
00BEKTOB, COCTOAIIMX U3 HE MEHEe 3 pa3InYHbIX rpapuecKkuX NPUMUTUBOB, Ha Oa3e
BCTPOEHHOTO BBIYHCIUTEIBHOTO MUKPOKOHTPOJLIEPA, 00ECIIEYMBAIOIIEI0 HACTPOIKY
HKCTIO3HIINY, OasiaHca Oesroro, IIBETOPA3HOCTHBIX COCTABIISIONINX, IJIOMIAIN H OKPYTIOCTH
oOHapyKuBaeMoi 061acTu n300pa’keHHs, MOJI0XKEeHUsT OOHAPYKUBAaeMbIX 001acTei
OTHOCHTEIIFHO JIPYT IpyTra U MHTETPUPOBAHHOMN KaMephl, 00ecreunBaloniel paciio3HaBaHue
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MPOCTEHIINX N300paKeHUH 32 CUET BEIYUCIUTEIHHBIX BO3MOKHOCTEH MOIYIIS, A TaK JKe
KOMMYHHKAIIUHU C aHAJOTHYHBIMU MOAYJISIMHU U YIIPABIISIOLIIUM BBIYUCIUTEIHHBIM
YCTPOMCTBOM TOCPEICTBOM IIIMHEI Ha 0a3e MOCIeI0BaTEIbHOTO HHTepdelica 1 00J1aJaroHii
BcTpoeHHbIMH HHTepPeiicamu — USB, UART, 1-wire TTL, 12C.

3.5. PoGoTroTexHMUECKHI KOHTPOJUIEP ME3OHUHHOM apXUTEKTYPBbI, IOAIEPKUBAIOIIN SI3BIKU
paszpabotku C/C++, Python u cpeactea ROS, Bkimtodaromuii B ce6st 0JTHOTUIATHBIN
MUKPOKOMITBIOTED, TIepruepuitHbI KOHTPOJIJIEP U TUIATy pacmupenus. B cocras
POOOTOTEXHUYECKOTO KOHTPOJLIEpa TOJKHO BXOAUTh HE MeHee 4X siJiep ¢ TAKTOBOW 4acTOTOM
He menee 1,2 I'T'n u He meHee 810 HechbeMHOI YHEProHe3aBUCUMOI amsTH, nHTepdericer SPI,
12C, 1-wire TTL, UART, WiFi u Bluetooth, ananorossie u udpoBbie MOPTHI, BCTPOCHHBIN
MUKPO(DOH.

3.6. KoMIIIeKT BBIUMCIUTEIBHBIX MOYJICH ME3OHUHHOMN apXUTEKTYpbI, PEACTABIISIOMINX
co0oii 6a3zoByro maty u miary s Ethernet — coequaenus. ba3oBas miara npencraBiseT
co00if MporpaMMHUpyeMbIii KOHTPOJUIEP U 00J1aJaeT BCTPOCHHBIMH LIU(PPOBBIMU U
aHayioroBeiMu roptamu, uaTepdericamu USB, UART, 12C, SPI, 1-wire TTL, Bluetooth, WiFi.
3.7. KOMIIJIEKT CEHCOPHBIX MOJYJIEH

3.8. AkkymynsTopHas 6arapest — He MeHee 2 IIT U 3apsTHOE YCTPOMCTBO

3.9. [TocoOue no u3y4eHn0 MHOTOKOMIOHEHTHBIX POOOTOTEXHUYECKUX CHCTEM

2.9.

JlaGopatopus
HCCIIEIOBAaHUS
OKpY’Karollen cpeasl,
QIbTEPHATUBHBIX
UCTOYHUKOB 3HEPTUH,
MaTepHuaoB U
UH)KEHEPHBIX
KOHCTPYKIUH

JIaGoparopusi UCCIEeOBaHMUS OKpPY)KAIOLIeW Cpelbl, aJbTEPHATUBHBIX HCTOYHUKOB 3HEPIUH,
MaTepUajoB U MHKEHEPHBIX KOHCTPYKLUUH BKJIIOYAET B c€Osl TPU B3aMMOCBSI3aHHBIX MOIYJIS.
IlepBbIif MOIydab HpeACTaBIeH COBpeMeHHOW uMdpoBoil naboparopueill i NPOBEINEHUS
SKCIIEPUMEHTOB U U3yueHHUs LU(POBBIX METOA0OB aHanu3a. B coctaB mudpooil 1abopaTopun
BXOJIUT YCTPOMCTBO M3MepeHust u o0pabotku aanubix (YUO/) ¢ wacroroit coopa ganubx 100
k', TakTOBOM YactoToM mpoueccopa 2 I'T'1, ¢ IBETHBIM CEHCOPHBIM PKPAaHOM, C BO3MOKHOCTb
MOJIKJIIOYEHUS! OECIpPOBOAHBIX JATYMKOB M OJHOBPEMEHHO 7 IMPOBOJHBIX JIaTYUKOB, B TOM
gyucne 3 ananorosbix (BTA), 2 uudposeix (BTD) u 2 USB. Pazpemenne YUO/] 12 owur.
YUO/]] BxiatoyaeT B ce0si: BCTPOCHHBIN AaTYMK 3ByKa (Mukpodon), GPS. YcrpoiicTBo nmeeT He
MeHee 4 OKOH (BKJIaJIOK) uHTepdeiica st OICTPOTO MepektoueHust Mexay HuMu. OkHO TUT 1
JOJDKHO TIO3BOJIATh YCTaHABJIMBATH JATUYMKH, MApaMETPbl UX HM3MEPEHUH M NPOCMaTpHUBATh
uQpoBbIe TMOKa3aHUs I MOAKIOYEHHBIX AAaTYMKOB. OKHO THUN 2 JIOJKHO MO3BOJIATH
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npocMaTpuBath rpaduku JaHHbIX. OKHO THI 3 JO0JKHO MO3BOJIATH MPOCMATPUBATh TaOIMYHOE
npeicTaBieHue JaHHbIX. OKHO TUI 4 JOJDKHO TM03BOJIATH 3allUCBhIBATh C  IOMOIIBIO
BUPTYaJIbHOW KJIAaBUATypbl HAONIO/IEHHUS, IIOIYYEHHbIE B XOJ€ 3KcCIepuMeHTa. JlOIKHBI
HOJICP)KUBATBCSl  PEXHMMbL: HM3MEPEHHUH, 3aBUCALIMM OT BpeMeHM (IIOKa3aHWs JaT4uKa
3alMCHIBAIOTCS Yepe3 OJMHAKOBBIE MHTEpPBajbl BPEMEHH); 3allyCKa M3MEPEHUN 10 3a/JaHHBIM
YCIOBHSIM (TpUITEpaM): 10 HAa3BaHMUIO JaTYMKA, [10 MOKA3aHUSAM M HAIIPABICHUAM HW3MEHEHHH
(yBenMYeHHE WM YMEHBLICHHE) II0Ka3aHWM, [0 KOJMYECTBY TOYEK, KOTOPbIE HYKHO
COXPAHUThH Iepel BBIIOJIHEHHWEM YCIOBHS 3allyCKa; MU3MEPEHHUH C OAHOBPEMEHHBIM BBOJOM
JAHHBIX C KJIaBHATYphl (P HACTPOWKE TAKOTO pPEXHMMa BO3MOXKHO N00AaBUTh HA3BaHUE U
CIMHUIBl M3MEpeHHus [uid CToi0lna ¢ BBOAMMBIMUM 3HAUEHUSMU MM  HE3aBHUCUMOH
nepeMeHHO#). JIoJKHBI OBITh TPEAYCMOTPEHBI PEKUMBI PabOThl CO CHENHMATH3UPOBAHHBIMU
JIaTYMKaMM: Ui CIIEKTPO(OTOMETPOB (M3MEPEHHsI MHTEHCUBHOCTH M3Iy4eHUs KaK (YHKLHU
OT JUTHHBI BOJIHBI, pekuM (iryopeciieHnnn); s BcrpoeHHoro GPS-matanka (BO3MOXXHOCTH
TEKYIUX U3MEPEHHUH MOJAKIIOYEHHBIX JaTYMKOB C pErucTpalyeidl MecTa U AaThl BBIIOIHEHUS
U3MEpEHUS).

JIOJKHBI OBITH MPEyCMOTPEHbI (PYHKIIMOHAIbHBIE BO3MOXKHOCTH: J100aBIATh KOMMEHTapUHU K
mo00i Touke rpaduka; oroOpakaTh B OJHOM OKHE HE MEHee JABYX rpaduKoB (yHKIHH;
oTtoOpakaTb HE MeHee JABYX I'pa(MKOB, UMEIOLINX OOLIYI0 OCh abCUMCC, JUana3oH W3MEpEeHui
U cToyOer] B TaOJMIe NaHHBIX; MOCTPOSHHE B OJHOM OKHE TpaduKa 3aBHCHUMOCTH NOKa3aHUN
OJTHOTO JaT4yMKa OT IMOKa3aHUHM JAPYroro; CpaBHUBATh HECKOJIBKO I'paMKOB B OJHOI cucteme
KOOp/JMHAT C BO3MOYKHOCTh JANbHEHIIEH OJHOBpEMEHHOW 00paboTku nroboro rpaduka mimm
moboro (¢parmeHta rpadukKa; CpaBHHUBATh HECKOJIBKO TpaUKOB € BO3MOXKHOCTBIO
OJIHOBPEMEHHOTO TEepEMEIIEHUsI Kypcopa 10 BCEM MOCTPOEHHBIM IpadukaM ¢ 0TOOpaKeHHEM
YHCJICHHBIX 3HAUE€HUH B 110001 Touke 1o ocu adcIuce.

YUOJl nomxHO cojepkaTh MaTeMaTH4ecKHil ammapaT oOpaOOTKM M aHauu3a JIaHHBIX,
o0ecreynBaroNUil: TOCTPOEHUE KacaTebHOW NPSMOM, MPOXosIIel yepe3 BEIOPaHHYIO TOUKY
KpUBOH C aBTOMAaTUYECKUM oOmpeseseHrne KoapduimeHTa HakjoHa KacaTeabHOW; MOCTpOEeHHE
UHTETpaJbHOM (YHKUMH BBIOPAaHHOTO yyacTka Trpaduka ¢ aBTOMAaTHUYECKUM pacuyeToM
MHTErpaa BbIEJIEHHON 00JacTh KpUBO; QYHKIMIO CABUTA OCH aOCLUCC MO OCHU OPAMHAT JUIs
U3MEHEeHMsT 0a30BOM JIMHUM JUIsI TOYHBIX pacueToB; (DYHKIMIO MHTEIPUPOBAHUS IMHUKOB IO
MUHUMAaJIbHBIM 3HAYEHMSIM 110 OCH OpJIMHAT CJIeBa U CIpaBa OT BHIOPAHHOTO MHKA; (YHKIUIO
CTaTUCTHYECKOW 00paOOTKM JaHHBIX (AaBTOMATHMYECKHH BBIBOJ Ha HKpPaH MHUHUMAJIBHOTO,
MaKCHMaJbHOTO M CpPEJHEro 3HAa4YeHUs aHalnu3upyemon obnactu rpaduka); (QyHKIHIO
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BBIJICJICHUS JIIOOOW BEPTHUKAIBHOM M TOPU30HTAIBHOM 0071aCTH TAHHBIX JJISI aBTOMATHYECKOTO
OIpeJIeJIEHUs] U3MEHEHNUS BEJIMYMH 110 OCH a0CIMCC U OCH OpAuHaT; QyHKIMI0 nmoadopa Tuma
KpUBOW TIO  BBIJCIIEHHOW oOmacTd rpaduka C  BO3MOXKHOCTBIO  aBTOMAaTHYECKOH
anmnpoKCUMaIUK; BO3MOXHOCTh PYyYHOM HACTPOHKU KO3 (GUIMEHTOB allpOKCUMAIMH JaHHBIX
BbIOpaHHOW (pyHKIMH; (PYHKIMS PyYHOTO MOCTPOEHHUS MHTEPAKTUBHOTO JCKU3HOTO rpaduka
IIPEIIOIaraéMbpIX pe3yJIbTaTOB U3MEPEHUN B OKHE U3MEPEHUN MIOBEPX UMEIOLIUXCS IaHHBIX.
YUO]] nomkHO MO3BOJATH OPraHW30BBIBATH OOMEH ITaHHBIMH Mexay ycrporctBoM u IIK,
MEXIy YCTPOHCTBOM M MOOWJIBHBIMH YCTpPOWCTBAMHU TO OecrpoBomHod cBsizu Wi-Fi u
Bluetooth; YMO/I nomkHO MCHonb30BaTh MOJKIIOUEHHE K cymectBytomerd Wi-Fi cetn wim
No3BOJIATh co3xaTh cBor Wi-Fi cers. Ilepegaua maHHBIX SKCIEpUMEHTa JOJDKHA OBITh
BO3MOXKHAa B YCIOBHUSIX OTCYTCTBUS HUHTepHeT-nojkioueHus. YMOJ| momkHO m1O3BOIATH
nepeaaBaTh JaHHbIE SKCIIEPUMEHTA B PEKUME peallbHOTO BPEMEHU Ha MOOUJIbHBIE YCTPONCTBA;
npueM U paboTa ¢ JAaHHBIMH DKCIIEPUMEHTAa Ha MOOMIJIBHBIX YCTPOMCTBAaX JOJDKHBI OBITH C
UCIOJIb30BAHUEM BEO-TEXHOJOTMM ©€3 YCTaHOBKU JONOJHHUTEIbHOro mpuioxeHus. Ilpu
nepenade gaHHbIX ¢ YMOJl Ha MOOMIIBHBIE YCTPOWCTBA JOJDKHO OBITH BO3MOXHO B PEKHME
pearbHOr0 BPEMEHM BHUJAETh BCE M3MEHEHHUS SKCIEPHUMEHTAJIbHOM KapTHHBI HAa MOOWJIBHBIX
YCTPOHCTBAX; OCYHIECTBIATh (DYHKIIMIO OOPAaTHOW CBS3HM B BHJIE JUCTAHIIMOHHOTO YIPABJICHHUS
HayajioM 3alycka W OCTaHOBKM 3kcnepuMeHTa Ha YUOJ[ ¢ mobunpHOro ycrpoiicTsa.
YUOJl 7nomKHO HMEThb BCTPOEHHBIM JBYXKAHAJIbHBIM TIE€HEpPaTop 3BYKOBOM YacTOTHI
(ynkumoHanbHbIi re”eparop). s Kaxaoro kaHaja BO3MOXKHO BBIOpaTh THII CHUTHAJIA,
4acTOTy U rpoMKOCTh. KaHainel MoryT paboTaTh (3amycKaTbCsl U OCTaHABIIMBATHCS) HE3aBUCHUMO
OpyT oT apyra u CBS3aHO.
KoMmmuiekT paTtymkoB: OecrpoBOJHOW JaT4YMK TeMmIeparypbl (MOJAEpKUBAEMbIE CpPEJIb
nporpammupoBanus: Javascript, Python, LabVIEW; nuanazon usmepenuii ot -40 no 125 °C;
paspematomasi criocoonocts 0,01 °C; mommepxkka Bluetooth u USB mepenaun naHHBIX);
HanpspkeHus (£30 B; paspemaromas cnocoOHOCTh npu paspemieHuu 12 6ut 15 MB), cuibl Toka
(+10 A; paspemaromasi CHOCOOHOCTh MpHu pazpemieHuun 12 6ut 4,9 MA), MOIIHOCTH
anekTpudeckoro Toka (£30 B; =1 A; nuneiinocTh Hanpspkenus u Toka 0,01%; pazpemaroras
crocoOHOCTh mpu pazpemenun 12 6ut 0,016 B; 0,52 MA), ckopocTtu BeTpa, OCBEIIEHHOCTH,
YPOBHS COJTHEUHOU pajiMalivy, MomnaJjatoliell Ha MOBEpXHOCTh (MUPaHOMETP) U JIp.

Brtopoit monynp npeacraBieH HA0OpOM MO U3YUEHHUIO allbTEPHATUBHBIX UCTOYHUKOB DHEPTHU
(BEeTpsIHOM DHEpPIrHM, DSHEPrUU BETpa), OH IO3BOJSET CAMOCTOSITEIBHO MOJEIUPOBATh U
KOHCTPYHPOBATh 3JIEKTPOTE€HEPATOPHI, BETPOT€HEPATOPHI U COJTHEUHbIE KOJIJIEKTOPHI.
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Tpetunii Moysb IpecTaBiieH OECIIPOBOJHON YCTAHOBKOM [T U3yUEHHSI COIPOTUBIICHUS
MaTepuasoB (HanpsbkeHus u aedopmannn) (yCTaHOBKA € JUATA30HOM U3MEPEHHsI CUIIbl OT 0
1o 1000 H, ¢ pa3pematomieii cnocobnoctsio cuitsl 0,1 H; ¢ nnanazoHom u3mMepeHuit cMeneHui
ot 0 10 7 cMm, ¢ paspemaromiei cnocoOHOCTh Aehopmannu 1 Mkm; moanepkka Bluetooth u
USB) u HabopoM akceccyapoB Jiist U3ydeHus (hepm, MO3BOJISIFOIINM U3YYHTh OCHOBBI
MIPOYHOCTH MH)KEHEPHBIX KOHCTPYKLIMMA U MaTepuaioBeaeHus. JJaTuUuKi yCTaHOBKH JIOJKHBI
OBITh COBMECTUMBI C YCTPOWCTBOM U3MEPEHUs U 00pabOTKH JaHHBIX.

2.10.

ABTOHOMHBIN POOOT
MaHHMITYJISITOP C KOJIECAMU
BCEHAIPABICHHOTO
TIBUKCHUS

VY4yebHas MoJiesIb aBTOHOMHOT'O MOOMIJIBHOTO po0OTa ¢ MaHUITYJIATOPOM.

MoOmIBbHBINA POOOT JOIDKEH MPEICTABIATE COO0H YETHIPEXKOJIECHYIO MIaTGopMy
BCEHAIPaBJIEHHOTO JABHKEHHUS.

JBurarenu Oecrierounslie 4 mT, Kamepa ¢ yriaoMm o63opa 120 rpagycoB ¢ He MeHee 5 M.
B cocTtaB KOMIUIEKTa JOIKHO BXOJUTh!

Mexannyeckuii 3axBaT

uH(paKpacHblil 1azep

2-X 0CeBOM MOJBEC

aKKyMYJISITOP

KOJIECAa BCEHAIIPABJIEHHOT'O JIBUKEHUS

IIPOrpaMMHUPYEMBbIH KOHTPOJIJIEP C BO3MOKHOCTBIO IPOrpaMMUPOBaHUS B cpejie 0J04YHO-
rpau4ecKoro Tuna U B CBOOOJHO PaCIPOCTPAHIEMBIX CpeIax pa3padOTKU C IOMOIIBIO
TEKCTOBOTO SI3bIKa IPOTPAMMHUPOBAHMS

JaTYUK 3ByKa

JaTYUK CJIEI0BAaHUS JINHUN

FPV pexnm

BO3MOKHOCTh YIPABJICHUsI C MOOUIIBHOIO YCTPOWCTBA Uepe3 MPUIIOKEHHE
porpaMMupoBaHust Ha si3blkax Python, Scratch

a TaK)Ke CUCTeMa TEXHUYECKOT0 3peHHs I aBTOMAaTHYECKOT0 OOHApy>KEHUs U PACIO3HABAHUS
3aJlaHHBIX 00BEKTOB B paboyeil 30He.

ITonnepxka RaspberryPi Hanuune

[Mognepxka Arduino Hanu4uue

[Tonnepsxka Micro:bit Hanuuue

CMeHHBII MeXaHMYECKHUH 3aXBaT, yCTaHABJIMBAEMbIN Ha MOABIKHYIO IUIAT(HOPMY CBEPXY
HaJIn4yue

MexaHnyecKuil 3aXBaT, yCTAHABJIMBAEMbI Ha EPETHION YacTh MOABUKHOMN MIIaT(HOPMBbI
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HaIn4ue
Bo3MOXHOCTh MEHATH HHPPAKPACHYIO MYIIKY HA MEXaHUYECKUH 3aXBaT HaJIU4Me

2.11.

bazoBrrit
POOOTOTEXHUYECKHIMA
Habop

B poboroTexHrueckuii KOHCTPYKTOP JOKHBI BXOAUTH CIIEIYIOIINE 3JIEMEHTHI:

1) mporpaMMupyeMslii 010K yIpaBieHus,

2) HE MEHee TPEX CEPBOMOTOPOB,

3) He MeHee 5 TaTYUKOB

4) akKyMmyJsTop,

5) coenuHUTENbHBIC KaOemH,

6) He Mmenee 500 KOHCTPYKTUBHBIX 3JIEMEHTOB, BKIIOUasi: OAJIKU, OCH, 3yOUaThie Kojeca,
WTUQPTHI, KUPIIUYH, TJTACTHHBL.

7) Unctpykuus no ycranoBke bazosoro [10

1.1. [IporpaMmmupyemsblii 670K yrpaBiieHus (MUKPOKOMITBIOTEP) JOJIKEH JIeNaTh COOpaHHYIO
MOJIETTh TIPOTPAMMHPYEMOIA; OJIOK JOJHKEH BKJIFOUATh HE MEHEE JABYX MHUKPOKOHTPOJUICPOB:
OCHOBHOM U JIOTIOJIHUTENbHBIN; TIOPT JIJIS MOAKIIOUYEHUS OECIPOBOIHOTO YCTPONCTBA Mepeaadn
JaHHBIX CKOPOCThIO HE MeHee 480 MerabuT B ceKyH1y; HE MEHEE YeThIpeX IH(PPOBBIX
BXOJIHBIX TIOPTOB /ISl MOAKIIOYEHUS JATYUKOB; HE MEHEe YEThIPEX BBIXOAHBIX MMOPTOB AJIs
MTOJIKJTFOUEHUST CEPBOMOTOPOB U JIAMITOYEK; TpapUIESCKHI TUCIUICH C pa3pelIcHHEeM HE MCHEE
170*120 [Mukceneit; TpOMKOrOBOPUTENH C YaCTOTOM He MeHee 8 Kumorepir.

1.2. laTepakTUBHBIE CEPBOMOTOPHI JOJKHBI OBITH OCHAIIIEHBI BCTPOCHHBIMU JJATYMKAMU
000pOTOB, KOTOPBIE JOHKHBI YIPABIATH MOIIIHOCTHIO MOTOPOB, U3MEPSTH U 3a/1aBaTh
Pa3IMYHYIO0 CKOPOCTh BpallleHUs, 00eCcTieunBasi BEHICOKYIO TOUHOCTh JABUKEHUN COOpaHHOM
MOJEIIN;

1.3. laTtuuk pacctosnus (11mT) 1omkeH obecreynBaTh CO3/1aBa€MYyI0 MOJIETb BO3MOKHOCTBIO
M3MEpPSATH PACCTOSIHUS 10 OKPYKAIOUIUX MPEIMETOB, U30eraTh MPEMATCTBUS U pearupoBaTh Ha
JBIKEHUE PYTUX OOBEKTOB;

C momorrpio gatuuka 1seta (1mr) co3naBaeMas Mojaenb (poOOT) JOHKHA OMPEENATh HE MEHee
7 LIBETOB M OTCYTCTBUE I[BETA;

I'upockom (11IT) TOMKEH MO3BOIATH U3MEPATH BpalllaTelbHOE ABIKEHHE poOoTa (HE MeHee
440 rpanycoB B CEKYHAY) U U3MEHEHHE €ro MOJIOKEHUS ¢ TOYHOCTHIO He OoJiee 3 rpaycoB B
pexXUMe U3MEPEHUsS HAKJIOHA.

Hatuuk kacanus, (2 mrt.). C mOMOIIBIO JaTYMKa KacaHus poOOT JOMKEH "ourynaTs"
OKPY’KaIOIINE MPEMITCTBHS (JI0JDKHA OBITh BO3MOXKHOCTD 3alIPOrPAaMMHUPOBATH TATYMK KacaHUs
TaK, YTOOBI AeMCTBHs poOOTa 3aBUCENN OT TOTO, HA)KaTa KHOMKA JaTUYMKa WIH OTIYIICHA);
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1.4. Tlepe3apskaemas 6aTapest (aKKyMyJsiTOp) ¢ eMKocThio He MeHee 2050 mAh momkHa UMeTh
CHeUaIbHbIN pa3beM I OoAKIIoUeHUs O0sioka mutanus 220V/10V; akkyMyIaTop T0KeH
3apsikaercs oT 0 10 MaKCMMyMa B TEYCHHE HE 00JIee YEThIPEeX YacoB.

KomruiekT nomkeH BKII04YaTh B cedsi 6a30Boe mporpaMMHoe o0ecriedeHre, HCIoIb3yeMoe IS
0JI0Ka-MHUKPOKOMITEIOTEPA K KOHCTPYKTOPY AJIsE CO3JJaHUS IIPOTPAMMHPYEMBIX pOOOTOB.
JlanHoe nmporpamMmmHoe o0ecredeHne JOHKHO ObITh JOCTYITHO ISl CKAUUBAHMUSI 110 CCBLIKE,
yka3zaHHo# B MHcTpykumu no ycrtaHoBke bazosoro 110, u3 cetu MHTepHer.

Pacmmpser anemenTHyro 6a3zy 6a30Boro pobororexnudyeckoro Habopa. OH JOKEH COIepPKaTh
MHOKECTBO JIOTIOJTHUTEILHBIX JIEMEHTOB. B cocTaB Habopa JOKHBI BXOAHTH: MIECTEPHH,

PecypcHbiii 00JIbI1IME TOBOPOTHBIE 3JIEMEHTBHI, 3JIEMEHTHI JIJIs [IEPCOHANIU3aLUN POOOTOB U IpYTHe
2.12. pOOOTOTEXHUYECKUI YHUKQJIbHBIE CTPOUTEIIbHBIE JIEMEHTHI. JlOJKEH 03BOJIATH CTPOUTH O0JIEE CIIOXKHBIX U
Habop (GyHKIIMOHATBHBIX po60TOB. Habop MOXKET ObITh UCIIOJIB30BaH KaK JJIsl paboThI B KJIaccax, TakK
U JJI BHEUIKOJIBHOTO OOYYEeHMsI MJIU JIJIsl COPEBHOBAaHMM 110 poboToTexHUKe. B Habope 10KHO
OBITH HEe MeHee 853 meran. ToJKEH ObITh coBMecTHM ¢ 1 2.11
JlaTuuk qomKeH ObITh COBMECTUM C 6a30BBIM POOOTOTEXHUYECKHUM HAOOPOM.
JlaT4mk criocoOeH OINpeeNIuTh He MeHee 7 Pa3InYHbIX I[BETOB.
OH TaKke MOXKET UCIONIB30BaThCS KaK TaTYUK OCBEIICHHOCTH.
JaTtunk 1ieta 6a30BOr0O N3MepseT oTpaKeHHbIN KPACHBIN CBET U BHEIIHEE PACCESIHHOE OCBEIIEHUE, OT OJIHOMN
2.13. POOOTOTEXHUUECKOTO TEMHOTBHI /10 SIPKOTO COJIHEYHOI'O CBETA
Habopa » QuKcHUpyeT U oIpenesseT He MeHee 7 I[BETOB
* Yactora onpoca 10 He mexee 1 kI'1t
* ABTOMaTH4YecKas UACHTU(PUKAIUS TPOrPaMMHBIM 00ecIIedYeHHEM
JTOJDKEH OBITH COBMeCTUM C 11 2.11
JlaTauK J0JKEeH OBITh COBMECTUM C 0a30BBIM POOOTOTEXHUYECKUM HAOOPOM.
JlaT4uk reHepupyeT 3BYKOBBIE BOJIHBI U (PUKCUPYET UX OTPAXKEHUSI OT OOBEKTOB, TEM CaMbIM
U3Mepsis pacCTOsTHUE 10 0OBEKTOB.
VYabpTpa3BykoBoit natunk | JlaTumk 1omkeH 00ianaTh CIeAYIONMMHI XapaKTePUCTUKAMU:
)14 6a30BOro * U3mepsare paccrosiHue 10 He MeHee 250 cMm
o POOOTOTEXHUYECKOTO * TouHOCTB U3MEPEHNUI COCTABIISAET HE MEHEE 1 cM
Habopa * Mo>xeT ObITh UCIIOJIB30BaH JIJIsl IOUCKA IPYTUX aKTUBHBIX YJIbTPa3BYKOBBIX JATUYMKOB

(peXuUM MPOCTYIINBAHNUA)
* ABTOMaTHYeCKast HICHTH(PHUKAIUS IPOTPAMMHBIM 00eCIIeYCHHEM
JIOJDKEH OBITH coBMeCcTHM C 11 2.11
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brok muranmst 220/10 V (MOCTOSSHHOTO TOKA) MpeIHAa3HAYCH JIJIS TTOA3aPSIIKH aKKyMYJISITOPHOK

2.15. 3apsHoe yCTpOHCTEO Oaraper MHKPOKOMITbIOTEpa 0a30BOTr0 HaOOpa Ik U3YYeHUS POOOTOTEXHUKH OT ceTu 220V.
CraHOK 17151 TPaBUPOBKH U PE3KU Ja3zepoM. [JoibKeH npeaycMaTpuBaTh BO3MOKHOCTh
00paboTKH XPYNKUX MaTepUajIoB, B TOM YUCIIe KEpaMUKHU, CTEKIIa, oprerekiia. Moaysb
(buIbTpaIUyU BO3AyXa B KOMIUICKTE. THI (UIBTPYIOIIETO AJIEMEHTa — TBEPAOTEIbHBIH,

CrtaHOoK JIa3epHOU pe3ku ¢ | cbéMHBIN. BeTpoeHHoe BomsHoe oxnaxaeHue. Jlazep tuma CO2. Pazmep pabodero crona, MM:
7 16. YHCIIOBBIM IIporpaMMHubiM | He Meree 300*500. MormHocTs 1a3epa, BT: He menee 40. Hoz[):'[ep')KHBaeMHe dbopmaTsr aiina:
ynpasienuneM u cucremoit | JPG, PNG, TIF, BMP, DXF, SVG, CR2. Ilogkmodyenue no Wi-Fi nanuuue. [loakmtouenue no
bunbTpanuy Bo3ayxa USB Hanuuue. I[oakmouenne no LAN Hanuure. ABTonoacTpoiika napamMmeTpoB ja3epa mo/1
Matepuai. MakcuMmanbpHasi TOJIIIMHA MaTepraia, MM He MeHee 22. ToYHOCTh pe3Kku
/rpaBupoBKH, MM He Ooinee 0,05. BeTpoeHHas kamepa ¢ yabTpalupoKuM YoM 0630pa.
OyHKuMs onpenenenus Matepuana. OyHKIUS onpeaeNeHus MO3UINKA MaTeprana
CkaHupyromuii MOyJb B COCTABE:
Kamepa Texnuueckoro 3peHusi, KoJ-BO HE MeHee 2
Tun xamepsl: BETHAA
Pazpemenue kamep, Meranukcesneit He menee 2,0
dokycupoBKa 0OBEKTHBOB HE TpeOyeTcs
Hacrpoiika quadparmel HaTu4due
O6pasoBaTeibHbIi HAGOD VYerporictBo noacseTa [IpoeKIIMOHHBIN CBETOIUOAHBIA MOYJIb
.. | llopTel moakitouenus ckad. moaysst USB 3.0, HDMI
2.17. 11O MI3YHCHIIO TEXHOJOTHH JIick ¢ mporpaMMHbBIM 0OecrieueHueM
PEBEPCUBHOTO
[lIratus
HIDKIHHPIHTa JIManazon 00beMOoB H3MeperHs, MM 550x340x360; 320x210x200; 140x90x80
Jlnamna3oH pa3MepoB CKaHHpYyeMbIX 00bekTOB, M 0,03 — 1,2
Pexxumpl ckannpoBanust CBOOOIHOE, IO MapKepaM, Ha TIOB. CTOJIE
ABTOMaTHYECKHH TOBOPOTHBIN cTon Hannune
JnameTp miiaT¢opMbl MIOBOPOTHOTO CTOJIA, CM HE MeHee 20
MakcumanbHasi Harpy3ka Ha HOBOPOTHBIN CTOJ, KT HE MeHee 20
®opmar nanubeix STL, PLY, OBJ
O6pazoBarenbublit Ha0op | Texnonorus neyatt FDM (FFF) — mocnoitHoe HaruiaBneHue miacTuka
218, 10 U3Y4YECHHIO Pa3mep obnactu nmoctpoenust Mozenu (obsnacts neyat) He MeHee 220x220x220 MM

aJIMTUBHBIX TEXHOJOTHUA
1 OBICTPOTO

MunumainbHas Beicota ciost He 6osee 0,015 mwm (15 MukpoH)
MaxkcruMaibHasi CKoOpocThb neyatu He MeHee 150 mm/cex
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IIPOTOTUIIUPOBAHUS

MaxkcumanbHast CKOpOCTb IepeMeIleH s TevaTaiomield ronoBku He MeHee 300 Mm/cex
JlonoHUTENbHOE OXJIAKICHUE SKCTPYepa HaIuune

MaxkcuMmanbHas paboyasi Temreparypa dkctpyaepa ne menee 270 °C

MakcumanbHast pabodas Temneparypa miargopmel nedatu He menee 110 °C

KonnuectBo akctpynepos He menee 1 mtyka

Tun kopiyca 3aKpbIThIH

[MoxnepxuBaembie Buabl MatepuanioB s neuatu ABS, PLA, PVA, HIPS, Flex, Helinon u
Ooee

Juametp miactukoBoit uutu 1,75 £ 0,1 MM

Bo3moxnocts noakmouenus USB, SD-kapra

IIpe3eHTanHOHHOE 06OPY/IOBaAHUE

3.1

Crynus 1uist co3naHus
MIpE3eHTalNi/OHTalH-
BEeOMHAPOB
/IeMOHCTpAaIUH OTBITOB

[IporpamMMHO-annapaTHblii KOMIUIEKC, COCTOSIIMN U3:

Pabouee mecto npenonasarens (kadeapa):

Bce KOMITOHEHTBI paboyero MecTa mperno1aBaTess T0JKHBI ObITh YCTAHOBJICHBI B €MHBIH
KOpI1yc-MOHOOJI0K. Ha BHETHUX MOBEPXHOCTIX MOHOOJIOKA J10JIKHBI OBITh PACHIOIOKEHbI
uHTEepQEICH YIpaBICHUs U KOMMYTAIlUN BHEITHUX YCTPOUCTB.

dopmM-hakTop:

MoHO0JI0K ¢ TIIOCKO# pabodeii MOBEpXHOCTHIO, KOTOpasi TOJHKHA OBITh OKAaHTOBAHA MO KpasiMm

paMKOﬁ N3 HATYpaJIbHOI'O ACpCBA HA METaAJUIMYECKOH CTaHHHE C q)HKCHp}IIOH_[I/IMI/ICH KoJI€CaMMU.

Pa3meps1 paboueii mosepxnoctu (ILIxI"): He 6osee 900x560 MM

VYroun HaknoHa paboueil MoBepXHOCTU: HE MeHee 14 rpaj.

TonmuHa paMKu U3 HATYpaJbHOTO JiepeBa: He MeHee 39 MM

MaxkcumanbHast BbicoTa padoueil moBepxHocTH: He MeHee 1030 Mm
MunumanbHas BbicoTa paboueit moBepxHocTH: He 6omee 910 mm

Pa3mepst ocHoBanust Metaimudeckoii cranunsbl (I1IxIY): He 6onee 760x720 Mmm
Cucrema CHU)KEHHUE ITYCKOBOTO TOKA EMKOCTHBIX Harpy30K 3J€KTPOIUTAHUS: HATUIKe
PesepsHslii BeiBoA dnekTponuTanus [IEC C13: nanuune

BcerpoeHHble BXO/IBI U BBIXO/IBI:

Bxon SDI: ne menee 1 mr.

Bxog HDMI: ne menee 1 mrt.

Beixon SDI: He menee 1 .

Beixon HDMI: He Menee 3 miT.
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Pa3wem RJ -45 11'0ut: HE MeHee 3 mmiT.

Paswem USB: He meHee 4 miT.

[Ipouieccop: He menee 1 miT.

bazoBas takToBas yactora: He MeHee 3600 MI't
MaxkcumanbHas TakToBas yacrora: He MmeHee 4400 MI'1g
KommyecTBo moTokoB: HEe MeHee 16 miT.
[Tognepxka yactoT namsitu: He MmeHnee 3200 MI'
MarepuHckas naTa: He MeHee | 1miT.
KonuuecTBo ¢10TOB NaMATH: HE MEHEE 4 IIIT.
[Togneprxka NBYXKaHAILHOTO PEXKUMA: HATMYHE
MaxkcuManpHBI 00beM MaMATH: He MeHee 128 T'0
KomnnuectBo pazsemoB SATA 6Gb/s: He meHee 6 mT.
[Mognepxka RAID 0, 1, 10: nanuuue

[Tognepxka Ethernet 1000 MOuT/c: Hanuaue

Tun namsitu DDR4: nannuue

TaxrtoBas yactorta: He MeHee 3200 MI'q
KonuyecTBo Moyineii naMsTi: HE MeHee 2 IIT.
O6beM kaxaoro Mmoayss: He MeHee 16 I'6
Panuarop Ha Moysie naMaTH: HAJIUYUE
TBepaoTeabHBIN TUCK: HE MeHee | mmT.
®opm-dakTtop 2280: Hanuuue

Emkocth: He MeHee 480 I'0

Cxopocts utenus: He MmeHee 540 Mb/cex

Tun ¢pmu-namsatu TLC 3D NAND: Hanuuue
JKecTkuil AUCK I XpaHEHUs] Meaua: He MeHee | mT.
®opm-dakrop 3.5": Hanuume

Emxoctn: HEe MeHee 4000 1'0

Ckopoctb Bpaiienus: He meHee 7200 06/MuH
Wnrepdeiic SATA 6Gb/s: nHannune

O6beMm Oydepa: He menee 128 Mb

Buneokapra: He Mmenee 1 mit.

O0beM BUAcOmaMATH: He MeHee 4 [0

Tun nmamst GDDR6: nanunune
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Wutepodeiic monkmovenus PCI-E 16x: nanuuue

XapaKTepUCTUKU POTPAMMHOTO 00ECTICUCHHS:

Buneocrangapt UltraHD, FullHD: nanuuune

Buneogpopmar 2160p 50/60Hz,1080p 50/59.94/60Hz,1080i 50/59.94/60Hz: nanuuue
OnHoBpeMeHHBIH 3axBaT n3o00paxkenus B SD-, HD-, Ultra HD- u 4K-pa3pemenun npu 1000
KoMOuHamu (opMaToB: HATMINE

HezaBucumoe pacrpeienieHrie BXOJHBIX U BBIXOIHBIX CUTHAJIOB: HAJTM4He

OyHKIMS 3a/1€PKKH 3BYKA: HATTMUNE

OyYHKIMSA XPOMaKEl: Hau4yue

@DyHKIUSA BCTaBKH JIOTOTHIA: HAIWYHE

HacTpauBaemsble nonbp30BaTeNbCKUE MPEIYCTAHOBKH: HATMYKE

[IpenycranoBku AJis TpaXKAaH C OrPAaHHYCHHBIMHA BO3MOYKHOCTSIMH 3/I0POBbSI: HATTHUHUE
HactpauBaemsbie Tpurrepsl (KJIH04eBbIE IEHCTBUSA, 3aMIyCKAIOIINE 3aKOHOMEPHOCTh
BBITTOJIHEHUS TTO3TAITHOTO TJIaHa YPOKa): HAINYHE

Bo3MOXHOCTE yIipaBieHHs PE3EHTAIMSIMHI, PUCOBAHUEM U MIChMa Ha CEHCOPHOW MaHeNH:
HAJIN4YHe

Bo3moxHOCTE TOBOpPOTa N300pakeHUs [0 TOPU3OHTANN (OT3epKaTMBAHUE): HATHUKE
ABromarmueckas npussizka Tekcta u3 EXEL, TXT, XML ¢aiinos: Hanuaue
Hcnonb30BaHue BUPTYaIbHON CTYAMH: HATHYHE

3axBaT 9KpaHOB MOOMIBHBIX TenedoHOB, maHmeToB ¢ android u 10S: Hanuune
Buneo3BoHOK (4 MCTOYHHUKA /17151 OAHOBPEMEHHOI'O MCIIOJIb30BaHMs): HATU4ne
B03M0OKHOCTB BHI€O MOHTaKa: HATMYHE

B03M0OKHOCTB IIBETOKOPPEKLINU: HATTUUNE

Bo3moxHOCTE 00pabOTKM 3ByKa: HAIUYUE

Bo3MokHOCTB co3aHus rpaduuecKux 31eMeHToB, 2D: Hanuune

B03M0OKHOCTH KOHBEPTALIMHU BHIEO(OPMATOB: HATHYHE

BekTopockon nporpaMMHBIi: HaTM4ue

I'mcrorpamma nporpamMMHasi: HaTHIue

OyHKIUA «KapTUHKA B KapTuHKe» (PiP): Hannuue

Co3naHue 1 HAJIO)KEHUE TUTPOB: HATMYHE

berymas cTpoka: Hanuuue

Menunarureep A1t BCTABKH B TPOTPaMMY BHJICOKJIUIIOB: HAJTMYHUE
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Pabota ¢ BuseokoH(pepeHIUAMU: HATTMUNE

DMyIALUs BUJIEO MOTOKA B PEKUM BeO KaMepbl: HAIUYHE

BosmoxHOCTh 00BeIMHEHUS pabodero MecTa npenojasatens (kadeapsl) B €IUHYIO
00pa3oBaTeNbHYIO CETh C BO3MOKHOCTHIO OOMEHA KOHTEHTOM: Halln4yKe

B03MOXHOCTP MHAMBUIYAJIbHBIX HACTPOEK CUCTEMBI C OIIPEAECIIEHUEM OMOMETPUUECKUX
JAHHBIX: HAJTMYKE

Buneo pexopaep, BCTpoeHHBIN B pabodee MeCTO MpernoaaBaTesis: He MeHee | mT.
CrangapTsl BUIEO:

@opwmarsl SD: 5251/59,94 NTSC; 6251/50 PAL: nanu4ue

®opmatsl HD: 720p/50/59,94/60, 1080p/23,98/24/25/29,97/30/50/59,94/60,
1080PsF/23,98/24/25/29,97/30, 10801/50/59,94/60: nannuune

®opwmartsl 2K (Tomsko SDI): 2K DCI 23,98p/24p/25p, 2K DCI 23,98PsF/24PsF/25PsF:
HaJIu4uue

®opwmarsl Ultra HD: 2160p/23,98/24/25/29,97/30: nanuuue

®opmartst 4K DCI: 4K DCI/23,98p/24p/25p: nannuue

Nnrepdeiic SDI: [lomken coorBercTBoBaTh cTanaapram SMPTE 259M, SMPTE 292M,
SMPTE 296M, SMPTE 372M, SMPTE 425M, SMPTE 2081, ITU-R BT.656 u ITU-R BT.601
[Monnepxka meraganubix yepe3 SDI: RP 188/SMPTE 12M-2 u ckpbiTbie CyOTUTPBI: HATUYUE
[MoxnepxxuBaembie kogeku: AVC-Intra, AVCHD, Canon XF MPEG?2, Digital SLR, DV-NTSC,
DV-PAL, DVCPRO50, DVCPROHD, DPX, HDV, XDCAM EX, XDCAM HD, XDCAM
HD422, DNxHR u DNxHD, Apple ProRes 4444, Apple ProRes 422 HQ, Apple ProRes 422,
Apple ProRes LT, Apple ProRes 422 Proxy, Hecxaroe Buaeo 4:2:2 (8 6UT), Hec:kaToe BUIEO
4:2:2 (10 6uT): Hamuuue

OO6paboTka CUTHAIIOB:

[IpeoOpa3oBaHue IBETOBOIO MPOCTPAHCTBA (ANNapaTHOE B PEXKUME PEATILHOTO BPEMEHH):
HaJIn4yue

[Monmxkaromas kouBepcust u3 HD B SD (ITonmkatromiast KoHBEpCHs Ha MPOrPaMMHOM YPOBHE
IIPU 3aXBaTe BUIE0): HAIMYHE

[Noseimatomtast HD konuBepcus (IIporpammuas kousepcust u3 SD B HD npu 3axBare.
Bo3moskHOoCcTh BeIOOpa 4:3 pillarbox miun 16:9 anamorphic.): Hanuuue

BusieoMOHUTOPUHT, BCTPOEHHBIH B pabouee MecTo MpernojaBaTelis: He MeHee | IIT.
CrangapTsl BUIEO:

®dopmatsr SD: 5251/59,94 NTSC; 6251/50 PAL: nanuumne
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®opmatsr HD: 720p/50/59,94/60, 1080p/23,98/24/25/29,97/30/50/59,94/60,
1080PsF/23,98/24/25/29,97/30, 10801/50/59,94/60: nanuuune

®opwmarstr Ultra HD: 2160p/23,98/24/25/29,97/30: nanuaue

®dopmartsl 4K DCI: 4K DCI1/23,98p/24p/25p: nanuuue

®opmars 2K (tosbko SDI): 2K DCI 23,98p/24p/25p, 2K DCI 23,98PsF/24PsF/25PsF:
HaJIn4yue

Wutepodeiic SDI: Jlomken coorBercTBoBaTh cranaapraMm SMPTE 259M, SMPTE 292M,
SMPTE 296M, SMPTE 372M, SMPTE 425M, SMPTE 2081, ITU-R BT.656 u ITU-R BT.601
[Monnepxka metananubix yepe3 SDI: RP 188/SMPTE 12M-2 u ckpbITble CyOTUTPBL: HAINYHE
[TognepxuBaembie koaekn: AVC-Intra, AVCHD, Canon XF MPEG2, Digital SLR, DV-NTSC,
DV-PAL, DVCPRO50, DVCPROHD, DPX, HDV, XDCAM EX, XDCAM HD, XDCAM
HD422, DNxHR u DNxHD, Apple ProRes 4444, Apple ProRes 422 HQ, Apple ProRes 422,
Apple ProRes LT, Apple ProRes 422 Proxy, Hecxaroe Buaeo 4:2:2 (8 6uT), HeC:kaToe BUICO
4:2:2 (10 6uT): HANIMUHKE

[Monnep>xuBaemsbie mpotokoisl nepeaaunt NDI, RTSP, RTMP/RTMPS, SRT: nanuuune
O06paboTKa CUTHAJIOB:

[Tonmxatromas kousepcus u3 HD B SD (Ilonnkaromias KoHBepcHs Ha IPOrPaMMHOM YpOBHE
IIPU BOCIIPOU3BEJICHUN BU/IE0): HAIMUHE

[lepexpectnas HD xonsepcus (Ilporpammuas nepexkpectHas kousepeus u3z 720p 8 1080HD
IIPU BBIBOZIE N300pakeHUs): HAIMUKE

[IpeoOpa3oBanue IBETOBOTO MPOCTPAHCTBA (ANIIApaTHOE B PEKUME PEATbHOTO BPEMEHH ):
HaJIn4yue

Coznanne 3pPexToB B peaTbHOM BPEMEHH: HATHYHE

[Tonnepsxka nnterpupoBanHbix dpdexkroB DaVinci Resolve, Final Cut Pro X: nanuuue
BosmoxHocTh pabotsl ¢ Adobe Premiere Pro Mercury Playback Engine: nHanuuue
WnterpupoBannbie 3pdexts Avid Media Composer: Hanuuue

CeHcopHas naHelsb BBOJ]a, BCTPOEHHAs B pabouee MECTO IpenoaaBaress: He MeHee | mrT.
Jwnaronans: He MeHee 21 mroiiM

Pa3pemenue: He menee 1920x1080

Spxocts: HEe MeHee 220 K1/KB.M

KonTpactHocts: He MeHee 3000:1

Bpewms oTkinka: He MeHee 6 Mc

CeHCOpHast TEXHOJIOTHSI TPOSKITMOHHO-EMKOCTHAS: HATTMYNE
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KonuuecTtBo TOuek kacanusi: He Mmenee 10 mT.

[Tonknrouenue ceHcopHoro 3kpana no USB: Hanuuue

brok BBO/1a-BBIBOIa 3BYKOBOT'O CHTHAJA, BCTPOSHHBIN B pabodyee MECTO MpernojaBaTelis: He
MeHee | .

[Torpebnsiemast MOIIHOCTH: He Ooinee 23 Bt

KomOunupoBanubie XLR\TRS Bxoapl: He MeHee 8 miT.

Ocnosro#i Beixoa 1\4 TRS: He meHee 2 miT.

JIunennsie Beixons!l 1\ TRS: He menee 8 miT.

Bxoxg MIDI: ue menee 1 mit.

Brixog MIDI: ue menee 1 mr.

Pasbem USB: e menee 1 mr.

YacroTa nuckperusanuu: He MeHee 96 kHz

MakcumanbHasi pa3psSAHOCTh: HE MeHee 24 Out

MouHocths: He MeHee 24 Bt

MuxkpodoH, BCTpOSHHBIN B pabouee MeCTO IperoaaBaress: He MeHee | mrT.

TuI KOHAEHCATOPHBIN: HATUYUE

Crnioco6 kperuieHust Ha THOKOM MOJICTaBKe: HaJTU4Ke

JlnarpamMma HampaBJIEHHOCTH KapAHOWa: HaN4Ke

BoixogHoe conportusiienue: He meHee 180 Om

Yacrotueid auamna3od: He meHee 70-16000 I'g

Jlunamuueckuii nuamna3on: He menee 93 nb

JlnmuHa noacTaBku: He MeHee 45,7 cMm

briok ynpasnenus BugeokaMmepaMu, BCTPOCHHBIN B pabouee MeCcTo mpernoaBateis: He MeHee |
IT.

Pazbem RJ -45 ckpbIThIi (BHYTpEHHSAS KOMMYTallKs): HE MeHee | mT.

Pazbem RS-232 ckpbIThIi (BHYTpEHHSS KOMMYTallus): He MeHee | miT.

Pazbem RS-422 ckprpIThIil (BHYTpEHHSI KOMMYTallys): HEe MeHee | mT.

ITonnepxka ynpasnenus VISCA: nannuune

Bcerpoennslii 3kpan: Hanuune

3D-mxoiCTHK ¢ GYHKIMSMHI TAHOPAMUPOBAHMS, HAKIIOHA U MACIITA0MPOBAHUS: HATUYUE
KitaBumm HacTpoiky Kamepbl: HaJTu4Ke

ABTOMaTHYECKH pekUM paboThl KaMephl o MoKa3zarensM (0aranc 6enoro, aBTohoKyc, aBTo
arnepTypa): HaJlu4ue
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Knomnka yrnpaBneHus 3KCO3uIMEN € 3alUChI0 B HACTPOUKY MOJIOKEHUS: HAIUYKE
Knornka ynpaBnenus 6anancom 6e0ro ¢ 3aruchio B HACTPOUKY MOJOKEHUS: HAITUYUE
KHomnka ynpaBiieHHs SKCIIO3ULIUEH: HATnYUe

Knonku 3anucu npeaycraHoBOK: He MeHee 9 miT.

[ToacBeTka KHOMOK: HATMYUE

VYnpaBiieHue CKOPOCTHIO IBH)KEHUS: HATUYUE

Knormka ynpasienust OKycoOM: HATUIHE

Knonka aBrodokyca: Hanuuue

[TynbT ynpasienus: ObICTpBIM BHIOOPOM (PYHKITUI, BCTPOCHHBIH B pabouee MECTo
mpernojaBaTess: He MeHee | mT.

Tun BcTpoenHsI, nporpamMmmupyeMsiii ¢ LCD knaBuaTypoii: Hanuuue
KonunuectBo nporpammupyembix XKK-knaBumr: He Menee 15 mrT.
3amyck Tenecyduepa: HaIHIue

ITonxmrouenue USB 2.0: Hanmnuwne

Haymnuku: He menee 1 mir.

Tun noaxIIO4YeHus TPOBOAHBIE: HATUYHE

Tun HAayITHUKOB TMHAMUYECKHUE: HATHYNE

Jwnama3oH BOCIpoU3BOAMMBIX 4acToT: He MeHee 10-22000 Iy

Pa3mep npaiiBepa: e menee 40 MM

UyscTBUTENbHOCTE: HE MeHee 105 nb/MB

Comnporusienue: He MmeHee 44 Om

Pazbem ania nogkioueHus Jxek, 3,5 MM cTepeo: Halluuue

Apnantep Ha JpKeK 6,3 MM: HaTH4ue

JlnuHa kabens: He MeHee 3 M

CxutagHasi KOHCTPYKIIMS: HATNYKE

KomrmuiekT anst ynpasienus pabo4uM MECTOM: He MeHee 1 KOMILIL.
becnipoBoHOE MOKITIOUEHKE: HATTMYUE

[udposoii 610K KJIABUIIL: HAIWYHE

KnaBumm ObicTporo foctyna K GyHKIUSAM: HATHYHUE

KonunuecTBo kinaBum knaBuatypsl: He MeHee 104 mT.

MakcumanbHO€ YuCiI0 HakaTui kiasuir: He meree 9000000
TonumHa Kopnyca KiiaBuaTypsl: He MeHee 11 mm

KosimuecTBO Kj1aBUII MBIIIN: HE MEHEE 2 IIT.
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Koneco npokpyTky MbIIIN: HaJIU4ne

Pazpemenne mpimu: He meHee 1500 dpi

JlanbHOCTH paboThI: HE MeHee 9 M

becnipoBogHO# MaHUNYJATOp: HE MeHee 1 mmIT.

YrpaiieHue IPe3eHTAUSIMU: HATHIUE

JlazepHas yka3ka: HaJTu4yue

JanbHoCcTh nericTBus: He MeHee 30 M

BcerpoenHblit BHOPOMOTOpP: HATMUUE

Buneokamepa s cyduiepa: He meHee 1 mrT.

Marpunia Exmor R CMOS sensors: Hanune

Pasmep matpuiie: He menee 1/2.86 inch CMOS 2.13MP

dokycHoe paccTosiHuE: HE MeHee 5.2-104 mm

OnTuueckuii 3ym: He MeHee 20 kpaT

Hudposoii 3ym: He meHee 16 kpat

VYromn 0630pa: He menee 55.8° (W)~3.2° (T) rpanyc

Amneprypa: e menee F1.5 (W) — F3.0(T)

Munumanbsnas ocBenieHHocTh Color: He menee 0.5 nroke

CkopocTs 3atBopa: He MeHee 1/1 — 1/10000 cek.

Pasmep dpunbTpa o0bekTHBA: HE MeHEe 49 MM

Pexumsl okyca Auto, Push, Manual: nanuuue

Pexumel 6ananca 6emoro Auto, Indoor, Outdoor, Manual, OPW, ATW: nanuune
Okcnozunus Auto, Manual, Shutter/Iris Priority: Hanuuue

Kommnencarust 06paTHO# 3aCBETKHU: HATHUYHE

Tannu (cnepenun): Hanmu4ne

Kpemnenue 1/4-20" Tripod mount 3/8” Tripod mount: Hamu4ue

KonunuecTBO HacTpoek MonoKeHus: He MeHee 128 mr.

CxopocTts HacTpoek nonoxkenust 0 — 5 Level adjustable: nanuuue

Buneo Beixonst NDI/HDMI/USB2.0: nanuune

Buneo popmarsr 1080p 60, 59.94, 50, 29.97, 25 10801 60, 59.94, 50 720p 60, 59.94, 50:
HaIn4uue

Aynano unrepdeiic 3.5mm Audio In (Stereo) 3.5mm Audio Out (Stereo) (NDI, and HDMI
only): HanmM4ue

Buneo xommnpeccust Full NDI — i-frame high quality low latency NDI for production USB
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UVC protocol: mHanuune

IP ITporokon ynpasienus NDI (auto configuring), VISCA: Hannuune

SERIAL npotokon ynpasienust RS232 (VISCA / Pelco D/P): nanuune

Ceresoii uarepdeiic LAN RJ45X1(1000Mb), NDI/IP video streaming, System upgrade, PoE
(802.11af): nanuume
[Murannel12V DC, PoE (IEEE 802.11af): nanuuue
Pa3mep: He 6onee 158x60x71 mm
Bec: ne 6omnee 670 r

Buneokamepa obmero miana: He MmeHee 1 mT.

Marpuiia CMOS sensors: HaIM4ne

Pazmep matpunst: He menee 1/2.7", CMOS, Effective Pixel: 2.07M

®okycHoe paccTosiHuE: He MeHee 4.42-132.6 mm

OnTuueckuii 3ym: He meHee 30 kpat

[udposoii 3ym: He MeHee 8 KpaT

Amneprypa: He menee F1.8 (W) — F 2.8(T)

MunumanbsHas ocemeHHocTh Color: He menee 0,5 mokc

Ckopoctb 3atBopa: He MeHee 1/30 — 1/10000 cexk.

Pexumsl hokyca Auto, Push, Manual: nanuuue

Pexumel 6ananca 6emoro Auto, Indoor, Outdoor, Manual, OPW, ATW: nanuune
Okcnoszunus Auto, Manual, Shutter/Iris Priority: Hanuuue

Kommnencariust 00paTHO# 3aCBETKHU: HATHMYHE

Kpennenue 3/8" Tripod mount: Hanuuue

KonuuecTBO HaCTpOEK MONIOKEHUS: HE MeHee 128 miT.

Ckopoctb HacTpoek nonoxenus 0 — 25 Level adjustable: namiuue

Buneo Beixoasr 1xHDMI: Version 1.3 1x3G-SDI: BNC type, 800mVp-p, 75Q, Along to
SMPTE 424M standard SD Output 1xCVBS: 3.5mm mini jack, 1Vp-p, 75Q: nanuuue
Buneo ¢popmarer HD: 1080p/60, 1080p/50, 10801/60, 1080i/50, 1080p/30, 1080p/25, 720p/60,
720p/50, 720p/30, 720p/25, 640x480p/240 SD: 4801, 5761: Hanu4ue

Aynuno unrepdeiic 1-ch: 3.5mm Audio Interface, Line In: nanuuue

Buneo xommpeccust H.265 / H.264 / MJEPG: nanuuue

IP Ilpotokon ynpasnenus VISCA: nanuuune

SERIAL npotoko:n ynpasienust 1xRS232 In: 8pin Min DIN, Max Distance: 30m, Protocol:
VISCA/Pelco-D/Pelco-P 1xRS232 Out: 8pin Min DIN, Max Distance: 30m, Protocol: VISCA
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network use only: Hann4ne

Ceresoii uarepdeiic LAN RJ45X1(1000Mb): namnuue
[Muranue 12V DC: nanuuue

Bec: He 6onee 1,4 xr

Kpemnenne Ha creny: Hanuuue

KoMIuiexT ns ycTaHOBKM KaMepbl: HE MeHee | 1iT.

VYo HakiIoOHA (3HaYEHUE YCTAaHOBJIECHO MIPOU3BOIUTENEH U SBJISETCSI KOHKPETHBIM
nokasarenem): He MeHee oT +90° o -80° rpaayc
[Ty3bIpbKOBBIN YPOBEHD C MOJICBETKOW: HATMYUE

Kontpbananc HacTpanBaeMblii: HAIM4YKe

Jnana3oH BBICOT: He MeHee 78-166 cM

BbricTpocheMHas ruioniaika: HaTu4aue

JlnameTp 1mapoBoil OCHOBBIL: HE MEHEE 75 MM

BoiaBmkenue 3-KoJeHHOE: HAIUuYue

Teneckonunueckas pyyka: HaJIMuue

Pactsikka cpennsisa: Hanuune

Bec: He 6onee 5,6 xr

Tenecydnep: He menee 1 mr.

Pa3mep skpana: He meHee 17 nroim

[Tonneprxka U3MEHEHHUs MPONIOPLNN IKPaHa: HAIMIUE
Jly6rnupoBaHue BXOASIIETO CUTHANA, U1 00beIMHEHHSI HECKOIBKUX Cy(IIepOB: HATUYHE
VYnpasiieHue ¢ mysbTa AMCTAHIIMOHHOTO YIIPABICHUS: HATNYKE
VYcranoBka kamep tuna PTZ: nanuuue

MouuTop npenojaBaTesns: He MeHee | mT.

Jnaronans: He MeHee 23 qroiM

Tun marpunst [PS: nHanuyue

Iloaceerka LED: Hannune

Pa3pemenue: ne menee 1900x1080

SApxocte: HE MeHee 230 KA.KB.M

KonTpactHocts: He MeHee 900:1

Bpewms oTkiinka: He meHee 4 Mc

Bxon VGA: ue meree 1 mir.
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Bxog HDMI: ue menee 1 .

Bxox DP: He menee 1 mr.

Pasbem USB: He MeHee 2 mit.

OyHKIMS YMEHBIICHUS FOJIy00ro 1BeTa: HAIUYue
BerpoeHHas 3BykoBas cuctema: Haluuue

Kpennenune VESA: ne menee 100x100 mm

MoUIHOCTh B CTaHIApTHOM pexume: He 6onee 20 Bt
KpoHnureitn 1jis1 MOHUTOpA: HaJIU4yue

CoBMeCTUMOCTb C MOHUTOPOM: HAJTUUUE

@dukcanus BEICOTH B TPOMEKYTOUYHOM IMOJIOKEHUH: HaJIN4ne
Cucrema yKIaaKy KaOels: Haaudue

Jlocka HarolbHas CTEKJISTHHAs: He MeHee | miT.

Creki10 cBEpXNIpPOCBETIEHHOE, 3aKAJIEHHOE: HAJTNUNE
TonmuHa cTexna: He MeHee 6 MM

Pazmep: ve menee 1100x1800 mm

HInudoanHble TOPIBI: HATUYUE

Marepuan koprnyca aIlOMUHUN: HATAYNE

AHOIUPOBAHHBIA MPOPHUITH: HATHYNE

[IBeT uepHas marpeHb: HaJTUINE

BerpoeHHbIit B KOpyc JOCKH CBETUIILHUK 3aMOJIHSIOIIETO CBEeTa: He MeHee | mT.
Tun ceeroanoaHbii ¢ 001mel AuHOoM: He MeHee 180 cm
Pacnonoxxenue: He meHee 45 rpaayc

MoimHocTh: He MeHee 60 BT

I[BeroBas TemnepaTypa: He MeHee 5600 K

WNunexc neeronepenayn: e menee 97 %

BceTpoenHslil B Kopiyc JOCKH CBETUIIBHUK PUCYIOILIETO CBETA: HE MEHEE 2 IT.
Tumn cBeTOAWOAHBIN: HATNUNE

MomnocTh: He MeHee 60 Bt

[IBeToBas remneparypa: He meHee 5600 K

WNupnexc nseronepenayun: He MeHee 97 %

BerpoeHnHbIit 010K ynpaBiieHUs! CBETOBBIMU Npubopamu: He MeHee |
Tun ynpaBineHus TMMMHUPOBAHUE: HATTUIUE

KomnnuecTBo ynpasisieMbIX MpruOOpoB: HE MeHee 3 IIT.
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TopueBas oJICBETKA MO MEPUMETPY: HAIUUUE
Jnuna: He meHee 5,8 M

MormrHoctb: He MeHee 80 Bt

[Tpubop 0YMCTKYU CTEKJIAa BAKYyMHBIN: HATUUNE
Mapxkepsl crieliMaiu3upOBaHHBIC PA3HOILBETHBIC: HATTMUHE
Bokc nojictaBka a1 MapKepoB: HAJTMUUE

COopka 1ocKku Ha OONTOBBIX COSAMHCHUSAX: HATMYHE
CaeT (OHOBBIN:

KomnmaecTBo cBeTOBBIX TPHOOPOB: HE MEHEE 2 MIT.
KonnuecTBo cToek: He MeHee 2 IIIT.

Tun cBeTOAUOIHBIN: HAIMYHE

Mouaocts: He MeHee 60 Bt

WNunexc nseronepenayn: e menee 97 %
LBetoBas remneparypa: He meHee 5600 K
BricoTa croek: He MeHee 2,4 M

MaxkcuManbHas Harpy3ka cToeKk: He MeHee 2,5 KT
DoHOBas CUCTEMA:

Teneckonuyeckas mranra: He MeHee 1 ImT.
Croiika: HE MeHee 2 IIT.

Bricora: HEe MeHee 2,6 M

[[Iupuna: ne Menee 3 M

MakcumanbHast Harpy3ka: He MeHee 6 KT

®oH ceprlil: He MeHee | mT

@DoH YepHbIii: He MeHee | mT

®don Oenplif: HE MeHee | mT

Martepuan usroronnenusi GoHOB - Oymara: HaTHIUE
Pasmep ponoB: He MmeHee 2,7x11 m

®oH 3eleHbIN: HE MeHee 1 T

Matepuan poHa - TKaHb: HaJIM4Ke

Pazmep dona: He menee 2,4 X S M

3aXUM MeTaJUIMYeCKuii: He MmeHee 10 mmT.
Pe3nHOBBIC HAKIIAJIKU: HATTHUWE

[IlnprHa 3axBara: HE MeHee 75 MM
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3.2

YK®-npoekrop,

KpeIUICHHEe, HOYTOYK U
MarHUTHO-MapKEpHOE
MOKPBITHE (KOMILICKT)

1. Tun mpoekTopa: yapTpakopoTkodokycHslii (YKD-mpoekTop);
Texnonorusa npoeunpoBanusi: DLP;

Tum uCTOYHMKA CBETA: Ja3ep;

OcHoBHoe pazpenienue: He MmeHee 1920x1080 nukcenei;
MaxkcumanbHbii popmat n3obpaxenus: 16:9;

Hanuuue nonnepxku 3D: na;

Hannune BO3MOXHOCTH KOPPEKIIUH U300paKEHUS: 11a;
MakcumanbHbIN pa3Mep MPOEKIMHU 10 JUaroHaau: He MeHee 95 m1iiMoB;
OTHollIeHNE PacCTOSHUA K pazMepy uzobpaxenus: He 6onee 0.30:1;
MakcumanbHOE TPOEKIIMOHHOE paccTosiHue: MeHee 0.5 meTpa;
Apxocts: HEe meHee 3600 ANSI mromen;

Cpoxk ciy>x05b1 Jammbl: 6o1ee 10000 u;

Paswemsl mopkmouenus: VGA, HDMI, USB;

[TynbT ynpaBieHus: HaTUYUE;

KomruiexT xkabenelt 1 KOMMyTaluu ¢ HOyTOYKOM U3 KOMILJIEKTA.
2.Tun nIeHKH: MarHUTHO-MapKepHasi;

Tun nokpeitus: 6enas, rasHUEBas;

[upuna pynona: e menee 1,2 m;

3. KpoHIITENH 1151 KperyIeHUs! MPOEKTopa K CTEHE: HaJIU4HUE;
JIIMHHA ITaHTH KPOHIITEHHA T0JDKHA COOTBETCTBOBATH MPOEKIIMOHHOMY paccTossHuio Y KO-
IIPOEKTOPA.

Hoyt6yk.

TexHnuyeckue XapakKTEpUCTUKHU:

®dopm-PakTop: HOYTOYK;

Pasmep nuaronanu: He menee 15.6 qoiiMoB;

Pazpemenne skpana: Full HD, Quad HD wnm Ultra HD;

OOmmii 00beM yCTaHOBIEHHOM ONepaTUBHOM MaMsATH: He MeHee 8 ['6ailT;

MaxkcruManbHbIA 00U MOAIep)KUBAEMbIl 00beM ONepaTUBHOM maMsaTh: He MeHee 16 ['0aiiT;
O6wem SSD nakonurens: He MeHee 240 I'0aiiT;

BbecripoBognas cBsa3zb: Wi-Fi;

KonnuectBo BcTpoeHHBIX B Kopryc optoB USB: He MeHee 2, u3 KOTOpBIX HE MeHee | TOIKHO
6b1Th USB Bepcun He Huxke 3.0;
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Pazpemenne B36-kamepsl, Mnukcens: He MeHee 0.3;

Bcerpoennsiit MukpodoH;

KnaBuatypa ¢ packiaaxoii u Mapkuposkoii knasum QWERTY/MIYKEH;

[Tognepxka cranmapToB 6ecrpoBoaHoi cBsizu: 802.11a/b/g/n/ac;

[TpousBouTENBHOCTH Mporeccopa (3Hauenue nokazarens «CPU Mark» mo Tecty «Laptop &
Portable CPU Perfomance» http://www.cpubenchmark.net/laptop.html): aHe meree 5000
eANHUIL;

Hanuuue manunymnstTopa Mbllib B KOMILIEKTE: Ja;

YcranoBiieHHasI OTNIEpallMOHHAsA CUCTEMA C TpaUueCcKrM MO0JIb30BATEIbCKUM HHTEpPEricoMm,
CBEICHUSI O KOTOPOM BKJIIOUEHBI B €JMHBIA PEECTP POCCUNUCKHUX IIPOrpPaMM ISl JJIEKTPOHHBIX
BBIYMCIIMTENIbHBIX MAIIUH U 0a3 TaHHBIX;

Y cTaHOBNIEHHBIN MAaKeT 0PUCHOTO MPOrPaMMHOT0 00eCTIeueH s, COBMECTUMOTO C
YCTaHOBJICHHOM OIEPAllMOHHON CHCTEMOM, CBEIEHHUS O KOTOPOM BKJIFOUEHBI B €JUHBIN pPEeCTp
POCCHUUCKHX POrpaMM JJisl SJIEKTPOHHBIX BHIYMCIUTENBHBIX MAIIMH U 0a3 TaHHBIX.
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Onunyapr

Tun: MarHUTHO-MapKEpHBIN

pasmep paboueii obmactu He meHee 700%1000 Mmm
THUII TIOKPBITHSI JOCKU: JIAKOBOE

THUII OTIOPBI: TPEHOTA

BO3MOYKHOCTB PETYJIMPOBKHU IO BBICOTE- HATTMYNE

88




