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1. OcHOBHBIC NIOHATHSA, ONIPEAEJICHUS U COKPaLlleHUs

Hacrossmme Mertonnueckne peKOMEHIAMU COAEPKAT CIEAYIOINE MOHATHS U
oIpeeeHus:

[lenarormueckuii Texnomapk «KBaHTopumym» — miomanka, dhopmupyemas Ha
0a3e oOpazoBaTeILHON OpraHU3allMy BBICIIETO O0Opa3oBaHUs, MOJIBEIOMCTBEHHON
MunucrepctBy mpocsemieHuss  Poccuiickon  @Pepepanuu, W OCHaIlaeMas
BBICOKOTEXHOJIOTUYHBIM 00OpPYJI0BAaHHEM, CPEACTBAMH OOYYEHHUS M BOCIIUTAHUS C
IEIbI0  Pa3BUTHS  YCIOBUW MO  OOECIEUEHUIO CHUCTEMBI  00pa3oBaHUs
BBICOKOKBJIM(DUITUPOBAHHBIMUA KaJpaMH [JIsl peaju3ali y4eOHBIX IPEIMETOB
CCTECTBCHHO-HAYYHOM HM  TEXHOJIOTHYCCKOW  HampaBJECHHOCTEH  (mamee —
[lenarornueckuii KBantopuym).

UHpacTpyKTypHBIH  JTUCT — TEpeYeHb MHUHUMAIBbHO  HEOOXOJIMMBIX
(GYHKUHMOHAJIBHBIX W TEXHUYECKUX TPEOOBAHMM M MHUHHUMAJIBHOTO KOJUYECTBA
000py/I0BaHus, PacXOAHBIX MaTepUasOB, CPEACTB OOyUYEHHS M BOCHUTAHUSA IS
ocHauenus [legorornueckoro Ksanropuyma.

denepalbHbIl ONEPATOpP — OpraHU3alus, MOABECIOMCTBEHHAss MUHUCTEPCTBY
[IPOCBELLIECHUS Poccuiickon Qenepanuu, oOecrieunBaronias
OPTraHU3allMOHHOTEXHUYECKOE, METOJIMYECKOE 151 MH(pOpPMAITUOHHOE
CONPOBOKJICHHE MEPONPUITUI 1O co3aaHuio Ilemarornuecknx KBaHTOpUyMOB B
pamkax (enepanpbHOro mpoekTa «COBpeMEHHAs IIKOJIa» HAIMOHAIBHOTO MPOEKTa
«O0pazoBaHue».

Hacrosnme MeTonnyeckre peKOMEHIALMH COJIEPKaT CIEIYIONIUE COKPALLICHUS:

CryneHTel — oOyuwaroniyecss 00pa3oBaTENbHBIX OpraHU3aluil  BBICIIETO
oOpa3oBaHMsI, TOJABEJOMCTBEHHbIX MMHHCTEPCTBY MpOCBelieHus Poccuiickoi
denepaun.

[[IxonbHUKY — 0Oy4aronuecs 001e00pa3oBaTeIbHBIX OPTaHU3AIUH.

[lenaroruueckuii By3 — oOpa3oBareibHas OpraHu3aliys BHICIIET0 00pa3oBaHus,
oABEIOMCTBEHHass MunucrepcTtBy npocsemenuss Poccuiickonn  denepanuu,
KOTOpas yka3aHa B pacnopsixenuu [IpaBurenbctBa Poccniickoit @enepanyu ot 27
utoHs 2018 1. Ne 1293-p (B penakuuu ot 6 anpeins 2020 r. Ne 907-p).

2. O01mue moJIoKeHus

Hacrosmme Metonuueckue pekoMeHaanuu (namee — Pexkomenpaiuu)
pa3paboTaHbl C IEIBI0 00CCIICUCHHS SAUHBIX OPraHU3AIMOHHBIX U METOJIMUECKUX

YCIIOBUM CO3/IaHus W OOLIUX MOAXOAOB K (pyHKIMOHUpOBaHMIO llegarornueckux
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KBaHTOpHYMOB, a TaKXe ONPEACICHUS OCHOBHBIX HAIIPABICHUM OpPTraHU3aLNAN
00pa30BaTeNIbHON  JIEATENBHOCTH IEJAarOrMYeCKUX BY30B, pEAIU3yeMbIX C
UCIIOJB30BaHueEM pecypcoB Ilenarornueckux KBaHTOpryMoOB.

PekomeHnnanuu HampaBlieHbl Ha (OPMUPOBAHHME YCIOBUM Uil JTOCTHUKEHUS
nesneil, mokasareneit u pesynprara «Ha 0a3e oOpazoBarenbHBIX OpTraHHU3aIUi
BBICIIET0 00pa30BaHUs CO3AaHbl U PYHKIMOHUPYIOT MEJArOrMYeCKue TEXHOAPKU
«KBantopuym» denepanpHoro mpoekra «CoBpeMEHHas ITKOJa» HAIMOHAIBHOTO
npoekTa «O0pa3oBaHue».

PekomeHmauuu mpeaHa3HauYeHbl IS  PYKOBOJWTENEH W  CIELHMAIMCTOB
NEearorn4eckux BY30B JJIsl MCIOJB30BaHUS MpPH IUIAHUPOBAHUU PabOThl, B TOM
YHUCJI€ B YaCTU Pa3BUTHS MaTepUAbHO-TEXHUYECKOW 0a3bl M 00pa3zoBaTEIbHOU
Cpellbl, COBEPILIEHCTBOBAHUS METOJMKH M TOJIXOJO0B K INPENOJaBaHUIO YYEOHBIX
JUCUUIUIMH (MOIyJiei) B paMKax peanu3aludyd 00pa3oBaTelbHbIX MpPOrpaMm
BBICILIETO M€1arOrM4ecKoro 00pa3oBaHus U JOMOJIHUTEIbHBIX TPO(HECCHOHATBHBIX
porpamm it pabOTHUKOB CHCTEMBbI 00pa30BaHMUS.

[lenarornueckue KBaHTOpHYMBI CO3[AIOTCSI 32 CUET CPEICTB (peaepalibHOTO
Oro/KeTa, MPEeAYCMOTPEHHBIX B paMmkax ¢enaepaibHoro mpoekra «CoBpeMeHHas
IIKOJIa» HAlMOHAIBHOTO npoekTa «O0pa3zoBaHuey, a Takke COPUHAHCUPOBAHUS U3
CPEJCTB MEJarornueckux By30B U (WJI) BHEOIOKETHBIX HCTOUHUKOB.

Lenb CO3JIaHUS [lemarornueckoro KBaHnTopuyma: pa3BUTHE
MaTepUAIbBHOTEXHUYECKON 0a3bl MeJarornieckux BY30B C II€IbI0 MOJTOTOBKU
CTYJIEHTOB U MeIarornyeCcKuX pabOTHUKOB ISl 00ECTIEUEHHUsI CHCTEMbI 00pa30BaHUs
BBICOKOKBATH(DUITPOBAHHBIMU KaJpamu TUISt dbopmupoBaHUs
€CTeCTBEHHOHAYYHOM,  TEXHOJIOTMYECKOW, MaTeMaTH4eCcKon u  1udpoBoi
rPaMOTHOCTH IIKOJbHUKOB Ha YPOBHE MEXKIYHApOJHBIX CTaHJIApTOB Kak
00s13aTeNIbHOM cOocTaBiIsItoNIe 001Iel (yHKIIMOHAIBHOM TPaMOTHOCTH 3a CUeT
MPUMEHEHUSI COBPEMEHHBIX TEIarorMueCKuX TEXHOJOTUM, CPEICTB OO0ydeHUs U
BOCIIUTAHUS C ONIOPOM Ha MPAKTUKY YUEOHBIX UCCIETOBAHUM U MPOSKTOB.

[Ienarornueckue KBaHTOpHMYyMBI CO3MAOTCS JJIsI HMPOBEACHUS ITPAKTUUYECKUX
3aHSATUNA CO CTYACHTAMM I[€IarOTMYECKUX BY30B, MOBBINICHUS KBadU(UKaAIIUN
MeJaroru4eckux paboOTHUKOB, MPOGEeCCHOHATBHOM OPUEHTAIMH IKOJIBLHUKOB.

Coznmanue Ilemarormueckux  KBanTopuymMoB — oOecreymBaeT  pelieHue
CIEAYIOIIMNX 3a1a4:

— opraHuzanus OOy4eHHs CTYACHTOB METOJMKAM M  TEXHOJOTHUSM
NpernolaBaHusl YYEOHBIX NPEIMETOB €CTECTBEHHO-HAYYHOH M TEXHOJOIMYECKOU
HAIpPaBJIEHHOCTEH C HCIOJIb30BAHUEM COBPEMEHHOrO0 OOOpYyAOBaHUs, CPEACTB
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oOydeHHsT U BOCIUTAHUS, B TOM YHCIE s TMOATOTOBKH K MEAarornyeckKoit
NESATEIbBHOCTM Ha 0a3e JEeTCKUX TeXHOomapkoB «KBaHTOpuym», LIEHTpOB
€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOW HarpaBiieHHocTer «Touka poctay,
HEHTPOB LU poBoro odpazoBanust «IT-kyO»;

— TIOBBINICHUE KBTI (PUKAIINH MeJJarOTHIECKUX pabOTHUKOB
o0mreo0pa3oBaTebHBIX OpPTaHW3aIMi, B TOM YHCJIIE OCHAIICHHBIX COBPEMECHHBIM
000OpyZI0OBaHUEM M CpEJCTBAMU OOYYEHHS M BOCIUTAHUS (JETCKHUE TEXHOIAPKU
«KBaHTOpHYM», TICHTPBI 00pPa30BaHMS €CTCCTBEHHO-HAYYHOW M TEXHOJIOTHYECCKOM
HarpaBieHHocTel « Touka pocTtay, eHTpsI 1udpoBoro odpazoBanus «IT-kyo»);

— TMpoBeACHUE MPO(YOPHUEHTALNOHHON IEATENIBHOCTH CO IIKOJBHUKAMH JIJIs
MPUBJICYCHUS] K TOCIEIYIONIEMY IMOCTYIJICHHIO B TIEIarOTHYECKHE BY3bl, B TOM
qyciie 4Yepe3 MEpONpusiTHUS ¢ NpoWIbHBIMU MEAarornyeckuMu Kilaccamu
0011e00pa3oBaTeNbHbIX OPraHu3alui.

Coznanne Ilegarornueckux KBaHTOpHYMOB OCYILIECTBIISIETCSI B COOTBETCTBHUH C
[lopsiakoM, yTBEpKAEHHBIM pacnopsbkeHneM Munnpocsemenns Poccun ot 19
depans 2021 r. Ne P-55 «O06 yTBepkIeHUH MOPSAKA ONPEIEICHUS] OUYePETHOCTH
CO3/IaHMs TIeIarOTHIECKUX TeXHOMapKoB «KBaHTOprym» Ha 0aze 00pa3oBaTeIbHBIX
OpraHu3aliii BRICIIET0 00pa30BaHus, HAXOSIIUXCS B BeJIeHUU MUHIPOCBEIICHUS
Poccum». I'paduk cozmanus Ileparormueckux KBaHTOpUYMOB TMpUBEIEH B
ITpunoxxenuu 1 k Pekomennamusam.

Cy0Owextamu Poccuiickoit ®denepanuu 1 00pa3oBaTeIbHBIMUA OPraHU3ALUAMU
BbICIIETO 00Opa3oBaHUsl MOTYT OBITh CaMOCTOATEIBHO HWHUIMUPOBAHBl U
peanu3oBaHbl MeponpusaTus 1o cozganuto llegarornueckux KBaHTOpUyMOB,
COOTBETCTBYIOLUX ITOJIOKEHHUSIM HACTOSIIINUX PexomMeHnanui.

Opran rocymapcTBEHHOM BiacTH CcyOwBekToB Poccuiickoit ®eneparuu,
OCYUIECTBJISIIOIIMNA TOCYJapCTBEHHOE YIpaBlieHHe B cdepe oOpazoBaHusi, WU
oOpa3zoBarenbHass  OpraHu3alusi  BbICIIETO  oOpazoBaHusi  MHGOPMHPYET
denepanbHOro oneparopa B ciiydae coznanud Ilegarornyeckoro KBantopuyma 3a
cuer cpeactB Owmkera cyOwbekta Poccuiickoit ®enpepanu u  (WIM) HHBIX
MCTOYHHUKOB (B TOM YHUCJIE BHEOIOHDKETHBIX ).

[IpuBenennsie B HacTosimux  PexoMeHmamusx  TpeOOBaHUA  HOCST
PEKOMEHIATEIbHBIN XapaKTep.



3. lHopsinok co3naHus

B nensx co3panms Ilemarormueckoro KBaHTopryma B NegarorndeckoM By3e
MIPOBOAUTCS P CIEAYIOIIMNX MEPOIIPUATHIA:

1) yTBepK/I€HHE JOKAIbHBIX HOPMATUBHBIX aKTOB, PErJIaMEHTUPYIOIIHNX
co3naHue u QpyHkuonuposanue Ilegarornueckoro KBantopuyma;

2) MOATOTOBKA IOMELIEHUN IEJaroruyeckoro By3a JUIsl  pa3MELICHUS
[lenarornyeckoro KBantopuyma ¢ y4yetoM CGHOPMHUPOBAHHOTO  IPOEKTa
30HUPOBAHUS U AU3aiiHa 00pa30BaTENIbHOIO MPOCTPAHCTBA;

3) npoBenenue 3akynok mis ocHamleHus Ilegarormueckoro Ksantopmyma
000pyI0BaHUEM, CPEICTBAMU 00YUYEHUS U BOCIIUTAHUS C YYETOM COTJIACOBAHHOTO C
denepanabHBIM OllepaTOpoM MHPPACTPYKTYPHOTO JIUCTA;

4) mostyyeHue, yCTaHOBKA U HaJlaJKka 000pyI0BaHUS IS OCHAIIICHUS
[lenarornueckoro KBanropuyma;

5) kanpoBoe obecrnieueHue aearenbHocTH [lenarornueckoro KBanropuyma;

6) MoBBIIICHHE KBaIU(UKAIUMU MPO(ECCOPCKO-MPENno1aBaTeIbCKOr0 COCTaBa
NEearornyeckoro By3a, 00eCleYMBAIOUIEro O0pa30BaTEIbHYIO JEATEIbHOCTh Ha
0aze Ilemarornueckoro KBaHTopuyma, Mo AOMONMHUTENBHON MPOecCHOHATbHOU
nporpamMme Ha 0aze @eepanbHOro onepaTopa;

7) oOHOBIEHHE COACpX aHUS OTIEIBHBIX pPabOUYMX MPOrpaMM  KYypCOB,
IUCHUIUTMH (MOAYyJei), mporpaMM y4eOHOM M MPOU3BOACTBEHHOW NPAKTUKU C
ydeToMm mpumeHeHus pecypcoB llemarormueckoro Kantopuyma, popmupoBanue
I1aHa 00pazoBaTENbHBIX MEPOIPUATHI;

8) obecneueHue MH(POPMAILMOHHOTO CONPOBOXKACHUS  OTKPBITHUS
[Temarornueckoro KBantopuyma, B TOM YUCIE C MIPUBICYEHUEM CPENCTB MACCOBOU
uHpopMaruu.

Coznanne Ilenarormueckoro KBaHTOpuymMa pEKOMEHIYETCS OCYLIECTBISTh
NeJarOrM4eCKUM BY30M B COOTBETCTBUM C IIEPEYHEM MEPOINPUATUN U CPOKAMH,
ycTaHoBJIeHHbIMUA B IIpmnoxenun 2 x PekomeHnmauusiM. BrlmoaHeHHE Ka)xaoro
MEPOIPUSTHS MIPEATIONAracT GOPMUPOBAHUE, COTTIACOBaHUE (IIPU HEOOXOUMOCTH)
Y YTBEPXKIACHUE ITEJarOTMYeCKUM By30M COOTBETCTBYIOIIUX JTOKYMEHTOB.

3.1. YTBepaxaeHHEe JOKAJIbHBIX HOPMATHBHBIX AKTOB, PerjiaMeHTHPYIOLIHX
co3nanue U pyHkuuoHuposanue Ilenarornyeckoro Kpanropuyma



Peamu3anuss nemarormdyeckMM  By30M  MEPOIPHUSATHH 1O  CO3JAaHUI0 U
(GYHKIMOHUPOBAHUIO [lemarornueckoro KBanropuyma PEKOMEHYETCS
CONPOBOX/IATh U3AAHUEM JIOKAJIbHBIX HOPMATUBHBIX aKTOB:

1) O0 yTBepKACHUU TIOJOKEHUM O CO3AaHUU M  (PYHKIMOHHUPOBAHUHU
[lenarormueckoro KBanTopuyma (THUIOBBIE TOJOXKEHHS O CO3MaHUM W
dbyaknuonupoBanun  Ilemarormdyeckoro  KBaHTOpmymMa  mpencTaBiieHBl B
[Tpunoxxenuu 3 k PexomeHnauusim).

2) O Ha3HAYCHUM OTBETCTBEHHOTO JHUIA, OCYIIECTBISIONMEro (YHKIUU IO
KOOpJAMHAIIUA U COMPOBOXKIECHUIO MEPOINPHUATHI 1O co3naHuto [legaroruyeckoro
KBanTopuyma.

[Tomoxkxenns o co3manuum W GyHKIMOHMpoBaHMM  [legaroruyeckoro
KBaHTOpHyM™Ma OTpa)xaroT UX OCHOBHBIE XapAaKTEPUCTUKH, B TOM YHUCIIE:

— LenM M 3aJadyd  co3laHus W (pyHkunoHupoBaHus Ilemarormueckoro
KBanTopuyma, ornpeiesIeHHbIE C YUETOM IOJ0KEHUN HacTosux Pekomenganuii u
cnenupUKU Nearoruyeckoro By3a;

— TIPHUCBOCHHE [lenarornueckomy KBantopuymy  umeHu
U3BECTHOTO poCCHiickoro mnenarora (mesrenss B cdepe oOpa3oBaHHUS H
earoruku)’;

— wuH(pOpMAIMIO O COCTaBe MOMEIIeHUN s pasmernenus [lemarorumueckoro
KBantopuyma H HX MECTOpPACIONIOKEHUH (azpec, IUIouiaab IOMEIEHUH,
JIOCTYITHOCTB);

— TIepeYeHb MEPONPUSITUNA U CPOKH (JOPOXKHYIO KapTy) IO CO3JaHUI0 H
dbynkuuonupoBanuto [legarornyeckoro Ksantopuyma;

— TIPUMEPHBIN pacyeT 3aTpaT Me1aroruueckoro By3a Ha peaau3aluio J0pOKHOM
KapThl Ha TEKYIIUMH Troj, a TaKXkKe NOAACPKKY (PYHKIMOHUPOBAHUS U Pa3BUTUS
[lenarornueckoro KBaHToprymMa Ha TeKylIMil ol M IUTAHOBBIA mnepuox (c
pa30MBKOI1 1O TOJIaM);

— TMEpeYeHb TMOoKazaTeled M HHAUKATOPOB AeArenbHOCTH llegarormueckoro
KBanropuyma B cootBeTcTBUU C [Ipunoxenunem 4 k PekomeHaausM u UX 3Ha4EHHUS
Ha TEKYIIUI ToJ U MJIAHOBBIN 1epro (¢ pa30MBKOM IO rogam);

! PeKOMeHI[yeTCﬂ MMPUCBOCHHUC HCI{aFOFI/I‘-IeCKOMy KBaHTOpI/IyMy HMCHHU HAYYHO-TICAArOorn4CCKux

paOOTHHKOB, HMEIOIIUX IPSIMOE OTHOIICHWE K MCTOPUH, JOCTH)KCHHIO PE3yJIbTaTOB W Pa3BHUTHUIO
MIEArOTUIECKOTO By3a WM MEarorniecKor AeITeIbHOCTH Ha TePPUTOpUN CyObekTa Poccuiickoit
denepanuu



— TIpenroiaraeMbelii TIepedeHb 00pa30BaTENbHBIX MPOTPAMM U MEPOIPUSTHH,
HAIlpaBJICHHBIX Ha BBINIOJIHEHUE TMOKA3aTeNel W HWHAUKATOPOB JEATEIBHOCTH
[Temarornueckoro KBanropuyma;

— HHBIE TAPaAMETPBHI, COOTBETCTBYIOIINE MOJIOKEHUSIM
HACTOSIINX
Pexomenmanuii.

Pexomenayercs BxitoueHue B [lonoxkenue npeamnosaracMon opraiu3alMOHHON
(pyHKIIMOHATBHON) CTPYKTYPhI, CHCTEMBI YIIPABICHUS U KOHTPOJIS 32 IOCTHKECHUEM
nokazarenen gedarenbHocth lleparormdyeckoro Ksantopuyma. Ilpu co3ganum
[Iemarornueckoro KBaHTOpMyMa peKOMEHIyeTCs NPENYCMOTPETHh BBIACICHUE B
CTPYKTYpE NEJAroruyeckoro By3a COOTBETCTBYIOIIEE CTPYKTYPHOE MOAPA3CICHUE.

Jlnst  ocymiecTBieHus OOIIEro KOHTPOJs 3a co3gaHueM llemarornyeckoro
KBantopuyma u obecrniedeHus B3auMojehcTBUs ¢ DeaepanibHbIM OMEpaTOpoOM B
MeJJaTOTMYeCKOM BY3€ M3 4YHWCIa JEHCTBYIONUX PAOOTHUKOB PEKOMEHIYETCS
HA3HAYUTH JIOJKHOCTHOE JIMIO0, OTBETCTBEHHOE 32 KOOPAUHALIUIO U COITPOBOKICHUE
MeponpusTuid 1no co3ganuro Ilemarornueckoro KBaHTtOoprmyma. Yka3zaHHOE JIMIO
obecrieynBaeT MpPEJOCTaBICHUE JOKYMEHTOB W HeoOXxoaumod wuHbopManuu B
COOTBETCTBUM C YCTAHOBJICHHBIMM HACTOSIIMMHU PekomeHmauusiMu CpokKamu, a
TaKXke Mo 3ampocaM MwuHucTepcTBa mnpocBemeHuss Poccuiickoit denepannu u
denepanbHOro oneparopa.

3.2. IHoaroroBka NnoMeleHn i ne1aroru4yecKoro BYy3a
nJa pasmewenus Ilexaroruyeckoro Kpanropuyma

[Ipu cozmanuu Ilegarormueckoro Kpantopryma pekomMeHIyeTCsi 0OHOBJICHUE
00pa3oBaTeNbHOTO  NPOCTpaHCTBAa  mejaroruueckoro  By3a.  OOHOBIEHUE
o0pa3oBaTeNnpbHOTO  MpOCTpaHCTBa  [isi  pasMenieHuss  [lemarormueckoro
KBaHTOpHyMa OCYHIECTBIISIETCS 3@ CUET CPEACTB MEAATOTMYECKOr0 By3a, a TAKKe
CPEIICTB MHBIX HCTOYHUKOB, B TOM YHCJIC BHEOIOKETHBIX.

[IpoexkTpoBaHue, 30HUPOBAHME IOMELICHUM  MEIarorM4eckoro  By3a
PEKOMEHAYETCS  MPEAYCMOTPETh  NYTEM  BBIJICIICHUS  COOTBETCTBYIOLIUX
GYyHKUMOHATIBHBIX 30H s A((EKTUBHOTO pa3MEUIeHUusT M HMCHOJb30BaHUS
o0opynoBaHus, CpeacTB 00ydeHust U BocnuTanus [lemarornueckoro KBantopuyma.

Pexomenpayercsi, uroOb1 Ilenarormueckuii KBantopuym BkIOuanm B ceOsi HE
MEHEE TPEX ITOMEIICHUN:

— HE MEHee JIByX Y4YeOHbIX MOMEIICHUN IS peanu3anuu o0pa3oBaTesIbHbIX
nporpaMM M pa3MelleHuss  o0OpyJOBaHUS  €CTECTBEHHO-HAyYHOU |
TEXHOJOTMYECKOM HaIlpaBICHHOCTeW (I TMpoBeneHus JabopaTOpHBIX U
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IIPAKTUYECKUX 3aHATUN €CTECTBEHHO-HAYYHON u TEXHOJIOTUYECKOU
HaIpaBJICHHOCTEN);

— TIOMEIICHHME [JIsi CO3JaHHus BUIEOMATEpUANIOB (3amucu BEOWHAPOB U
MPE3EHTAlMOHHOTO KOHTEHTA).

["aGaputel 1 oOmas miuomaae npoctpancts llegarormueckoro KBantopuyma
3aBUCSAT OT KOJMYECTBA OOYYAIOMIMXCS M COOTBETCTBYIOIIMX JTHUM TOKa3aTelsiM
rOCyJAapCTBEHHBIX ~ HOPMATUBOB. PexkomeHayemas  IUIOWAAb  IPOCTPAHCTB
[Tenarornueckoro Ksantopuyma cocranisier He meHee 100 KBagpaTHBIX METPOB U3
pacueta: He MeHee 80 KBaJpaTHBIX METPOB JJIsl OCHOBHBIX YUEOHBIX TOMEIICHH (He
Menee 40 KBaApaTHBIX METPOB JUIsl KaXKJIOro IoMmelleHus) u He meHee 20
KBQJIpaTHbIX METPOB I TMOMENIEHUS JJid CO3JlaHus BHJIEOMATEpPHAJIOB.
Pekomennyercss mnomenienust [lemarormueckoro Ksantopuyma oOecreuuTsb
OecriaTHBIM OecrpoBOIHBIM JTocTynoM k cetu «uTtepuer» (Wi-Fi) He menee 100
MerabHT/CeK, AIEKTPOCHAOKEHHE (7151 KXK0TO Y4EOHOTO MECTa).

[Tomemenus Ilemarornueckoro KBantopmyma peKOMEHIYeETCsl pacrojiaratb B
npeaenax ogHoro 3aanus (kopmyca). PekoMenayercst pa3Meniatb BCe NOMEUNIEHUS
[Tenarornueckoro KBaHTOpMyMa Ha OJHOM 3Taxe, B COOTBETCTBHUM C
JEHCTBYIONTUMHU CAHUTAPHO-IIUIEMUOIOTHIECKUMU TPEOOBAHUSIMU K YCTPOUCTRY,
COJICp’KaHUI0 W OpraHU3allid pPeXuMa padoThl 00pa3oBaTEIbHBIX OpraHU3aIul
BBICIIIET0 00pa30BaHUs, B TOM 4YHCJIE B 4YacTH (OPMHUPOBAHMS CIICIIHATBHBIX
YCIOBUM IS TIOJy4YeHUs] 00pa30oBaHHs OOyYArOUIMMUCS C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMHA 37IOPOBbSI M HHBaJIMAaMU. B y4eOHBIX ITOMELICHUSX, TJIie
o0OecrieunBaeTCsl MPOBEJACHUE 3aHATHI €CTECTBEHHO-HAYYHOU M TEXHOJIOIMYECKOM
HAIPaBJIEHHOCTH, PEKOMEHIYETCSA MPETYCMOTPETh BOJIOCHAOKEHHUE u
KaHAJIM3aLNIO0, 4 TAKKE BBITSKHYIO BEHTHIISLIHAIO IS TOMEIIEHUS TEXHOJIOTUYECKOU
HAIPaBJIEHHOCTH.

[IpoekTrpoBaHuEe U 30HUPOBAHUE MOMEIICHUN PEKOMEHAYETCS OCYIIECTBIATh
COTJIACHO COBPEMEHHBIM U AaKTyaJbHbIM CTaHJAApTaM NPOCKTUPOBAHUS U
30HUPOBAHUS O(DUCHBIX U OOIIECTBEHHBIX MPOCTPAHCTB (OTKPHITHIE MTPOCTPAHCTBA,
sHEprocoeperaroime TEXHOJIOTHH, UCIOJIb30BAaHUE BO3MOXKHOCTEN /IJIsi HAITMCAHUS
Ha CTEHaX W JPYrue), YYUThIBAsS PEKOMEHJALUUHU 1O AU3AHY W 30HUPOBAHUIO
nomemenuit [legarornueckux Ksantopuymos (Ilpunoxxenue 5 x
Pexomenaarusm).

@denepanbHbIM  ONEPATOPOM  OKAa3bIBACTCS  KOHCYJIBTaTUBHO-METOAMYECKAs
MOJIIEPKKA MeIarOrMuecKUX By30B B YaCTH (POPMUPOBAHUS IIPOEKTOB 30HUPOBAHUS
W 7au3aiiHa oOpasoBarelibHbIX MpocTpaHcTB llemarornueckux KanTtopuymoB
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(remedon xkoHCynbTanMoOHHON JInHNKM DenepanbHoro omneparopa +7 (800) 200-91-
85, anextponHas nmoura pedkvant@apkpro.ru).

HabGop nomernienuit 1 mpoCcTpaHCTB MOKET ObITh PACIIUPEH B 3aBUCUMOCTH OT
MMEIOLIMXCS B IEJArOrM4eCKOM BYy3€ YCIIOBHM, @ TAKXKE B CIydae pPaclIMpEHUs
NepeyHs HalpaBJIeHUH 00pa30BaTENbHBIX MPOTPaMM, TUIAHUPYEMBIX K pealln3alun
Ha Oaze [lemarormyeckoro Ksantopuyma. Ilpu opranuzammu oOpa3oBaTesbHOTO
npoctpanctBa llenarornueckoro KBanTopumyma pekoMmeHayercs (opMUpOBaHUE
30H JUIsl TPOEKTHOM JEeATEIbHOCTH, KOBOPKMHIA M HHBIX 0Opa30BaTEIbHBIX,
JOCYT'OBBIX M a/IMUHUCTPATUBHBIX IIPOCTPAHCTB.

3.3. [IpoBenenue 3akynok ajs ocHamenus Ilenarornueckoro Kpanropuyma
000opy10BaHHEM, CPEeACTBAMU 00y4eHHUsI 1 BOCIUTAHUS

[Tpu obecnieuennn MmeponpusiTHii o coznanuio [lemarornueckoro KBantopuyma
MeJarorMueckKuM  BY30M  oOecreuuBaeTcsi  coONroJieHue  TpeOOBaHWM K
TEXHUYECKOMY OCHalleHuto nomenieHni Ilemarornueckux KBaHTOpHyMOB
0o00Opy/lOBaHUEM, CpeICTBaMU OOY4YE€HHMS] UM BOCIUTAHUS, YCTAHOBJIEHHBIX
HACTOSAIIMMU PekoMeHaausMH.

3a cuet cpenactB (deaepanbHOro OrOKETa, MPEAYCMOTPEHHBIX HA Peau3allnio
denepanbHoro mnpoekta «CoBpeMeHHas IIKOJa», TMEIarorHYecKuM BY30M
obecrieynBaeTcsl 3aKylka CIEAyIoUero o0OpyAOBaHUS, CPEICTB OOyYCHHS U
BOCTIITAHHUS

— o0opynoBaHue, Cpe/cTBA OOYUYECHHS U BOCIIUTAHUS ISl UCTIOJIB30BaHUS TIPU
peanm3anuyi KypcoB, Y4YeOHBIX MWCIUIUIMH (MOIYJEH) eCTECTBEHHO-HAYyYHOMN
HaIpPaBJICHHOCTH;

— o0opynoBaHue, cpeacTBa OOYICHUS W BOCIIUTAHUS TSI UCTIOJIB30BAHUS TIPU
peanu3aluMd  KypcoB, Yy4€OHBIX AUCHUIUIMH (MOIYJEH) TEXHOJOTUYECKON
HaIpPaBJICHHOCTH;

- O60py,Z[OBaHI/IC IS 3aIICH BC6I/IHap0B " IIPC3CHTAINOHHOI'O KOHTCHTA.

3a cyeT cpencTB MeAarornyeckoro By3a, a Tak)Ke CPeJICTB UHBIX HCTOYHUKOB,
B TOM 4HCI€ BHEOIOJDKETHBIX, MEJIarOrHYeCKOMY BY3y PEKOMEHAyeTcs
npuoOpeTeHue  COOTBETCTBYyIOIIEW  MeOenu W HOpu  HEO0OXOJUMOCTHU
JIOTIOTHUTEIFHOTO O00OpYAOBaHUS W CPEACTB OOYYEHHS] W BOCHHUTAHMS JUIS
paciMpeHust yCIOBUM AJIs MPAKTUUECKON MOArOTOBKU O0yYatOIIUXCsl.

NudpactpykTypHblii nucT (GOpMHpPYETCs MEAArOrMYeCKUM BY30M C YYETOM
IPUMEPHOTO TepeyHsl 000pyAOBaHUA, PACXOAHBIX MaTepUasIoB, CPEACTB O0yUEHUS
u Bocnurtanua (Ilpunoxenne 6 k PekomeHmauusiM), MPUMEPHOTO THUIIOBOTO
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WHOPACTPYKTYPHOTO JIHCTa, omnpenensieMoro DenepalibHBIM  OTMEPATOPOM,
MOJIOKEHUM HacTOAINX PexoMeHIanuim.

[lenaroruyeckomMy BYy3y pEKOMEHAyeTcs corjacoBanue ¢ DenepaibHbIM
onepaTopoM c(hopMHUPOBAHHOTO UH(PPACTPYKTYPHOTO JIUCTA.

ITpu ocyuiecTBiIEHUH 3aKyIIOK TOBapOB, paldOT, yCIYT € LEJIbI0 NPUOOPETEHUS
000pyI0BaHus, pAaCXOJHBIX MaTEPHAIIOB, CPEACTB OOYUEHHS U BOCIIUTAHUS B LEISIX
co3nanusi Ilemarornueckoro KBantopuyma 3a cuer cyocuauu u3 ¢eaepanbHOro
Oro/1’KeTa MPUMEHSIETCS HAllMOHAIbHBINA PEXKUM B COOTBETCTBUHU C TPEOOBaHUSMU
cratbu 14 ®enepanbHoro 3akoHa ot S anpenst 2013 r. Ne 44-O3 «O KOHTpakTHOU
cucteMe B cdepe 3aKymok TOBapoB, pabOT, ycayr Juisi  oOecredeHus
roCyJapCTBEHHBIX U MYHHUIIUTAIbHBIX HYXKI.

Kpome TOro, mnpu OCyIIECTBICHUM 3aKyIOK IIE€JarOTMYECKUMH BYy3aMU
YUYUTBIBAIOTCS ~ TOJIOKEHHs  mnocraHoBieHui  [IpaBurensctBa  Poccuiickoit
denepanuu:

— ot 3 gekabps 2020 r. Ne 2013 «O MuUHUMAaNIbHOU 10J€ 3aKylIOK TOBAapOB
POCCUHCKOTO ITPOUCXOXKICHUSY,

— ot 3 gexadps 2020 r. Ne 2014 «O MUHMMaJIbHON 00s3aTEIBHOM 10J1€ 3aKyIIOK
POCCHUICKHMX TOBAPOB U €€ JOCTHKEHUU 3aKa3UMKOM»;

— ot 30 anpens 2020 1. Ne 617 «O6 orpaHu4eHHSIX JOMYCKA OTJCIBHBIX BHIOB
IPOMBIIIJIEHHBIX TOBAPOB, IPOUCXOASAIINX U3 NHOCTPAHHBIX TOCY1apCTB, AJIs LIeTe
OCYIIECTBICHUS 3aKyMOK JIJIsl 0OecreueHus] TOCYJapCTBEHHBIX U MYHUIIUTIATbHBIX
HYXKI;

— oT 16 centsa6ps 2016 r. Ne 925 «O mpuoputere TOBAPOB POCCHUHCKOTO
MPOUCXOXKJICHUS, PAOOT, YCIYT, BBIMOJHSIEMBIX, OKAa3bIBAEMBIX POCCUUCKUMHU
JUIAMH, 1O OTHOUIEHUIO K TOBapaMm, MPOUCXOASIIMM W3 HHOCTPAHHOTO
rocyaapcTa, paboTam, yciyram, BBIMOJHSEMBIM, OKa3bIBAEMbIM HHOCTPAHHBIMHU

autiamuy (B penakiuu noctanonieHus [Ipasutenscta Poccuiickoit denepanuu oT
10 uromnisg 2019 1. Ne 878);

- ot 28 aBrycra 2021 r. Ne 1432 «O BHECEHHM U3MEHEHUW B HEKOTOPBIE AKTHI
IIpaButennctBa Poccuiickoit  ®eneparun» (B penakuuu  IloctaHoBiaeHUs
[IpaButennctBa Poccuiickoit ®enepanmu ot 20.11.2021 Ne 1989).

3.4. KagpoBoe o0ecnieuenne gesrenbHocTH [lenarornueckoro Ksanropuyma

KonTtponbs 3a pe3ynpTaTUBHOCTBIO (yHKIMOHHMpOBaHMus llenarormueckoro
KBaHTOpHyM™Ma OCYIIECTBIISIET PYKOBOAUTEND MEAATOTUYECKOTO BY3a.
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KanpoBoe oOecneuenne Ilemarormueckoro KBanTopmyma pekoMeHIyeTcs
(opMHUPOBATH ITyTEM BBIACJICHUS B IITATHOM PACHMCAHUU NIEAArOTUYECKOTO BY3a:

— poipkHocTH  pykoBoautens Ilemarormdeckoro KsaHTtopuyma wu  1pu
HEO00XOMMOCTH JOJKHOCTH 3aMecTUTeNs pykoBoauTensd [legarornueckoro
KBanTopuyma;

— NOJDKHOCTEW  7a0OpaHTOB  Juisi  OOCHY)KMBAaHHS W TMOATOTOBKHM K
WCIIOJB30BAaHUIO B 00pa3oBaTeIbHON JEATEIBHOCTH OOOpYyJOBaHUsS, CPEICTB
oOyuenus u Bocriutanus [legarornyeckoro KBantopuyma;

— JOJDKHOCTH CIICIIMATNCTA M0 Y4eOHO-METOAUYECKON paboTe;

— WHBIX JOJDKHOCTCHM B 3aBHCHMOCTH OT IIOTPEOHOCTEH U crenu@uku
MeIarOru4ecKoro By3a.

[ratHyro uucneHHOCTh paboTHukoB Ilegarormueckoro KBanTopuyma
PEKOMEHAYETCS ONPEACISATh IO coracoBaHuio ¢ denepasbHbIM OINEPATOPOM,
UCXOAs W3 YMCJIEHHOCTH CTYJAEHTOB Iiejarorudeckoro By3a. Ilpu 3tom
pekoMeHayeTcss Tpu (GOPMUPOBAHUM KAJPOBOTO OOECTIEYEHUS JEATEIbHOCTH
[lenarorudyeckoro KBanTopuyma mnpeaycMOTpeTh 3aKperieHHe 3a padOTHHKaAMU
CIeIyIONTUX (PyHKITUH:

1) Opranuzanus ¢pyHkuuonupoBanusi Ilenarornueckoro Kpantopuyma, B ToM
YHCJIe B YACTH COOIOICHUS KaJPOBBIX, (PMHAHCOBBIX M TEXHHUYECKHUX YCIOBHH, a
Tak)ke 0O0ecrieueH sl BBIMOJTHEHUS BO3JIOKeHHBIX Ha [legaroruueckuit Ksantopuym
GyHKIMI 1 3a/1a4, TOCTUKEHHS YCTAaHOBIICHHBIX MOKa3aTeeH.

2) Bzaumoneiicteue ¢ denepanbHbiM onepaTopoM, ¢ ceThio llegarornueckux
KBantopuymoB ¥ 00Opa3oBaTelbHBIMU  OpraHU3alUSIMH,  OCHAIICHHBIMU
COBPEMEHHOW  HMHPPACTPYKTYpOH B  paMKax  HAIMOHAIBHOTO  TPOEKTa
«O0pa3oBanue» Mg JOCTHKEHUS 1IeJied, 3a7ja4 U MoKa3aTesiel, yCTaHOBJIEHHBIX
HacToAMMU  PekomeHpanusMu, a Takke OpraHv3alud M ydacTusi B
00pa3oBaTeNbHbIX MPOEKTaX JUIsi CTYJEHTOB IMEJarorM4ecKux BY30B H
MeJJarOrMIeCKuX pabOTHUKOB 00pa30BaTEIbHBIX OpTraHU3AIIHN.

3) ObecneyeHre pa3pabOTKUM W peanu3alnuu o0pa3oBaTEIbHBIX MPOTrpaMM,
dbopMUpOBaHUA  COJEp)KaHUS KypcOB, Y4E€OHBIX JUCHUIUIMH  (MOJIyJiei),
peanu3yembix Ha O6a3e [legarornueckoro Ksantopuyma.

4) TlnanupoBanue 00pa30OBATEIbHBIX MEPONPUITHI U MPOPOPUEHTAIUOHHOM
JNESITEIbHOCTH  CO  IIKOJIbHUKAMM,  OCYIIECTBICHUE  B3aUMOJICUCTBUSL  C
MEe1arOrn4YeCKUMH paboTHUKaMU u YIIPaBJICHYECKUMHU KaJpamu
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0011e00pa3oBaTeNbHBIX OpPraHU3aliil, OTBETCTBEHHBIMH 32 (DYHKIMOHHPOBAHHUE
IpOHIBHBIX NEJArOTUHYECKUX KJIACCOB.

5) PazpaboTka mHGOPMAIIMOHHBIX U Y4EOHO-METOAMYECKUX MaTEPHAJIOB IS
NeJarornueckux pabOTHUKOB 00IIe00pa30BaTEIbHBIX OPTaHU3AIMI 110 PA3BUTHIO
€CTECTBEHHO-HAYYHOW, TEXHOJIOTMYECKOW, MaTeMaTH4eckol ©  IudpoBon
rPaMOTHOCTH TIKOJBHUKOB 3a CYET NMPUMEHEHHUS COBPEMEHHBIX I€Iaroru4ecKux
TEXHOJIOTHUI U CPEICTB OOyUCHHUS.

6) Opranuzanus JEeSITEIbHOCTH o TTOBBIIICHUIO KBaJIU(DUKAITHH
MeJarornueckux paboOTHUKOB 00Ie00pa30BaTEIbHBIX OpPTaHU3aINi, B TOM YHCIIE
OCHAIIIEHHBIX COBPEMEHHON MHPPACTPYKTYpOH B paMKax HAIMOHAIBLHOTO MPOEKTa
«O0pa3oBaHue», B3aUMOJACHCTBHE C PETUOHAIBHBIM IIEHTPOM HEMNPEPHIBHOTO
MOBBITIIEHUS MPO(HECCHOHATBFHOTO MAacTePCTBA MEAarornuyeckKux pabOTHHUKOB.

7) Undopmanuonnoe conpoBoxaeHue Ilemarornueckoro KpanTopuyma u
TEXHUYECKOE 00€CTIeUeHNE PECYPCOB, UCIIOJIb3YEMbIX B paMKax 00pa30BaTeIbHON U
WHOM JCATEIBHOCTH, MTOATOTOBKA M pa3MeleHue 00pa3oBaTeIbHOTO KOHTCHTA Ha
opuUIMATIFHOM CaliTe, CTPAHMIAX COIMAIBHBIX CETe W MHBIX MH(GOPMAIIMOHHBIX
pecypcax meaaroru4eckoro By3a.

8) Tekymias KOOpAWHALUS U aIMUHHUCTPUPOBAHUE npoiiecca
¢ynkumonupoBanus Ilemarornueckoro KBantopuyma (opraHu3anus y4eOHBIX
3aHATUH, cOOMIofeHHEe TpeOOBaHUN TEXHUKM OE€30MaCHOCTH M OXpaHbl Tpya,
KOMMYHHKAIIUS C TMTOCETUTESIMU, KOHTPOJIb 3aMOJHEHHS] YYEOHBIX TOMEIICHUN U

T.J.).

9) OGcnyxuBaHue OOOpPYNOBaHHWSI W CPEACTB OOyYCHHS W BOCIUTAHUA,
KOTOpbIMH OcHaieH Ilemarormueckuii KBaHTOpHyM, yCTaHOBKa HEOOXOIMMOTO
IPOTPAMMHOTO O0€CIIeYeHHUs, 00ECTICUCHHE PACXOHBIX MAaTEPHUAIOB, YCTPAHECHUE
TEXHUYECKHUX MPOOJIEM H TIp.

TpeGoBanust K KaapoBOMYy OO€CIEUEHUI0 JeaTelbHOCTH [lemarorudeckoro
KBanTopryma onpeaenstoTcs meJarorndeCKuM BY30M CaMOCTOSITENIBHO C YYETOM
JIEUCTBYIOIIETO TPYJAOBOTO 3aKOHOJATEIbCTBA, a TakKKe OOO3HAYEHHBIX BBIIIIEC
MOJIOKEHUM M PEKOMEHJALIHIA.

3.5. IloBbimieHue KBaJIM(pukanuu npogeccopcKonpenogaBaTeibcKoro

COCTAaBa MeJaroru4ecKoro By3a, 00ecrneyuBaroumero o0pasoBaresbHyI0

AesiTeJIbHOCTH HA 0a3e Ilemarornyeckoro KBanropuyma

denepabHBIM OIEpaTOPOM OOECIECUUBAETCS MPOBEACHUE KYpPCOB IMOBBIILICHUS

KBTM(PUKALHUU 1JIs1 TPOdECCOPCKO-TPENOAABATENBCKOTO COCTaBa Me1arornyeckux
BY30B B roji co3nanus Ha ux 0ase [legarornueckux KBantopuymos.
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denepanbHbIil oniepaTop pa3padaTbIBaeT JOMOIHUTEIBHYIO MPO(dhecCHOHANBHYIO
nporpamMmy st IpoQeccopCKO-MPenoaBaTebCKoro cocTaBa IeIaroruyeckux
BY30B 10 OpraHu3aluu o0pa3oBaTesbHOM nesaTenbHocTH Ha 0ase [lemaroruueckoro
KBantopuyma, o0beMOM He MeHee 36 4acoB.

Wudopmanuss O MpOBEACHUH KypCOB TOBBIINICHUS KBaJU(pUKALUU U
OpPraHM3alMOHHBIX BOINPOCAaX Yy4YacTHUS B HUX JOBOAUTCA N0 CBEACHUSA
NEeAarorn4eckux By30B OPUIIMAIbHBIMU MUChbMaMU MUHUCTEPCTBA MPOCBEILIEHUS
Poccuiickoit ®enepanuu u () deaepansHoro omnepatopa. Cpoku MpoBeACHUS
KypCOB MOBBIIICHUS KBAJIM(UKALIMY YCTAaHABIMBAIOTCS B COOTBETCTBUH C IIEPEUHEM
MEpPONPUATHNA, YCTAHOBIICHHBIM B HACTOSMX PeKomMeHnanusx.

denepaibHBIM  ONEPATOPOM  OOECIIEUUBACTCS MPOBEJACHUE KOHCYJbTAlMU U
BeOMHApPOB M0 BompocaMm co3aanus W GyHKIuoHupoBaHus Ilemarornueckux
KBanTopnymos, a TaK¥Ke MEeTOarYecKast MOJIIEPIKKA
po(hecCcopCKONPENOAaBaTENLCKOIO cocTaBa nearoruaeckux BY30B,
obecnieynBarONMX 00pa3oBaTEIbHYIO JEATEebHOCTh, Ha Oasze Ilegarormueckux
KBantopuymos.

3.6. OOHOB/ICHHE COJEPKAHUS OTACJBHBLIX PadoyMx NpPOrpamMM KypcoOB,
AUCUMILIHH (MOAYJIeid), MPOrpaMM Y4eOHOH M NPOU3BOACTBEHHOM NMPAKTHKH €
yuyeroM  mnpuMmeHeHusi  pecypcoB  Ilemarormueckoro  KBanTopmyma,
(popMupoBaHue mJIaHa 00pa3oBaTeJbHbLIX MEPONPUATHH

[lemarornueckoMy By3y npu (POPMHUPOBAHUU COJIEPIKAHUS OTACIBHBIX padOunx
nporpaMM  KypcoB, JUCHMIUIMH  (Moaysei), mporpamMMm  ydyeOHOW U
MPOU3BOJACTBEHHOW  MPAKTUKH, CBSA3AHHBIX C  €CTECTBEHHO-HAy4YHOW U
TEXHOJOTHYECKOM HanpaBJICHHOCTSMH o0pa3zoBaTeIbHBIX porpamm,
pEeKOMEHAyeTCs ~ yuuThiBaTh  pecypebl  Ilemarormueckoro — KBanTopuyma.
Hanpasnenus oOpa3zoBaTenbHOM ACATEIBLHOCTH, OCYIICCTBIsAEMbIe Ha 0ase
[Tenarormueckoro KBanTopuyma, ompenelieHsl B pasjaene 4  HACTOSIINX
Pexomennanuii.

[Ipu oOHOBIEHWM COAEpX)AHUS OTIACIBHBIX padOUYMX MPOTPaMM KYpPCOB,
JUCHUIUIMH (MOJyJiel), mporpamMMm ydeOHOW W NPOU3BOACTBEHHOM MPaKTUKU
PEKOMEHTyeTCSl MCTOIb30BaTh Y4€OHO-METOIMYECKUE U CIPABOYHBIC MaTEPHUAIIBI

PenepanbHOTO oreparopa. denepanbHbIN oIepaTop obecrieynBaeT
pacmpocTpaHeHrue Y4eOHO-METOAMYECKUX W CIPABOYHBIX MaTEpPHATIOB B XO7C
MPOBEICHUS KYpCOB MOBBILICHUS KBaTM(UKAIIUN

PO eCcCOPCKOIPENO1aBaTeIbCKOTO COCTABA MEIarOTUYECKUX BY30B.

deaepalibHBIN oniepaTop 00eCIeuyrnBaeT MOATOTOBKY METOAMYECKOT0 TOCOOUS IO
ucrosib3oBanuto Ilemarornuecknx KBaHTopryMoB 1 X 000pyAOBaHUS B MPOIECCE
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0oOy4eHHMs] pa3MYHBIX TPYNI CTYACHTOB, BKIIOYAIOIIETO PAa3bICHCHHUS U
UHCTPYKIIMU 10 paboTe ¢ 00OpYyJOBaHUEM, PEKOMEHAAIMU MO COJEPKAHUIO U
OpraHU3alMKA TMPOEKTHON AESITEIBHOCTH CTYJIEHTOB, MPOXOISIINX OOYyYECHHE IO
NeJarortieckuM  HampaBjieHUsIM ToArotroBku Ha 0Oaze Ilemarornueckux
KBanTopuymos.

3.7. OOecneyeHne WH(POPMANUOHHOTO CONMPOBOKICHUNA OTKPBHITHS
Hezlarornqecxoro KBaHTOpI/IyMa, B TOM YHCJIE€ C IIPHBJICYCHHUEM CPEACTB
MaccoBou HHGopmanuu

OtkpeiTie (Hauanmo d¢yHkuuonuposanus) Ilegarormueckoro KaanTopuyma
PEKOMEHIyeTCsl OCYIIECTBUTh HE TO37HEE | CEeHTAOpPS roja ero co3gaHusl.

[lenarornueckuM By30M He NO37HEE AHS OTKpbITHS [legarornueckoro
KBanTopuyma pexkoMeHAyeTcs pa3MelleHHEe B CIEUUaJIbHO CO3JaHHOM pasjelie
«Ileparornyeckuu TEXHOIIApK «KBaHTOpHYM» o(pUIMaTHEHOTO canra
NEeJarortieckoro By3a B MH(OPMAIMOHHO-TEIEKOMMYHHKAIMOHHON  CeTH
«HTepHer» uHpoOpManu o cozgaHuu U (QyHKUMoHMpoBaHUM [lenarornueckoro
KBanTopuyma, B ToM uucie uH@opMauuu o0 0Opa3oBaTENbHBIX IpOorpammax,
obopynoBanuu llenarornueckoro Kpanropuyma, niaHupyeMoM peXUME 3aHATHUH,
IUIAHUPYEMBIX MEPOIPUATHSIX.

[lemarornueckomy BY3Y PEKOMEHAYETCS o0ecneunThb HIMPOKOE
MH(POPMAILIMOHHOE OCBEILEHUE MeponpusiTuil no co3aanuio Ilemarorunueckoro
KBanTopuyma 1myTéM MpUBICYEHUS  PETHOHANBHBIX  CPEICTB  MAacCOBOM
uHpOpMallMK, a TakXKe pa3MelIeHUs HHPOPMAIMOHHBIX U MYJIbTUMEIUWHBIX
MaTeprajoB Ha OQUIIMAIBHOM CaliTe U B COIIMANIBHBIX CETSAX MeJarornieckoro By3a.

4. Opranmnsauusi 00pa3oBaTeJIbHOM 1eATeJIbHOCTH

Oo6pazoBaTenbHas NEATEIbHOCTD [Temarornueckoro KBanropuyma
OCYILECTBISIETCSl MO 00pa3oBaTEIbHBIM IMPOTrpaMMaM BBICIIETO OOpa30BaHUS U
JOTIOJTHUTENBHBIM TpodeccuoHanbHbIM nporpammamM. Ha 6aze Ilemaroruueckoro
KBanTopuyma pexkoMeHAyeTcss OO€eCleuuTh peanu3alnuio 00pa30oBaTeIbHBIX
nporpamm, pa3padOTaHHBIX B COOTBETCTBUU C TPeOOBAHUSIMH 3aKOHOJIATEILCTBA B
chepe 00pa3oBaHHs W C YYETOM pEeKOMEHAaIMii MUHHCTEPCTBA MPOCBEIICHUS
Poccuiickon @enepannu u OenepaibHOroO oreparopa.

Pekomenayercss chopMupoBaTh TMepeueHb O00pa30BaTENbHBIX MPOTpPamMm,
y4e€OHbIX JUCUUIUIMH (MOIyJel) W MEepOoNpUsTHH, peaau3yemMblx Ha 0Oaze
[lenarormueckoro KBanTtopuyma, KOTOpBI oOecrednmBaeT MpuoOpeTeHue
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CTyZIeHTaM# TIPO(HEeCCUOHATBHBIX KOMIETSHITUH TSI TATbHEUIIEH 1MeIaroTnIecKon
JEATEIbHOCTH 10 (OPMUPOBAHUIO E€CTECTBEHHO-HAYYHOM, TEXHOJIOIMYECKOM,
MaTeMaTH4ecKoil 1 Hu(pPoBON TPaMOTHOCTH Y IIKOJIHHUKOB.

[Ipu opranuzamnuu oO6pa3oBaTeIbHON AeATEILHOCTH Ha 0ase Ilemarornueckoro
KBaHTopuyma peKoMEeHAyeTCsi NPUMEHEHHE COBPEMEHHBIX ME€Aaroru4ecKux
TEXHOJIOTUH C HMCIOJIb30BAaHUEM MPAKTHUKUA YYEOHBIX HMCCIICIOBAHUN U MPOEKTOB,
IPOBEJICHUSA ONBITOB M JKCIEPUMEHTOB C MCIOJIb30BAHUEM COBPEMEHHOIO
71a00paTOPHOTO U POOOTOTEXHUYECKOTO 000PY/I0BAHMUS.

B Ilenarormyeckom KBantopuyme MOryT OBITH peaiM30BaHbl CIEAYIOLIUE
dbopmbl 00pa30BaATENHLHBIX MEPOTIPUSITHIA:

— A CTYACHTOB!

1) opranuzanusi U MPOBEJIEHUE MPAKTUYECKUX 3aHATHUH C HMCIOJIb30BAaHUEM
o0opynoBaHus, cpencTB o0yueHus u Bocnutanusd [lenarornueckoro Kpanropuyma;

2) KBazWIeaarornyeckas 1eaTelbHOCTh (MMHUTALMS JIEATeIbHOCTH Ie/larora Ha
ypOKe, OpraHu3alusi UCCIEI0BATEIbCKON AEATEIbHOCTU (KYPCOBBIX, BBIITYCKHBIX
KBATM(PUKAIMOHHBIX pa0d0T) U MPOEKTHAS 1€ TEIbHOCTh CTY/IEHTOB;

3) pa3paboTka CTyJEHTaMHU HCCJIEI0BATEIbCKUX PabOT U MPOEKTOB, MOJECICH,
MPAKTUYECKOE OCBOEHUE HOBBIX TEXHOJIOTUM, (yHIAMEHTAIbHBIX 3HAHHUU (OTIBITHI,
AKCIIEPUMEHTBI, IPAKTUKYMBI, 1a00paTOPHBIE pabOTHI);

4) npeanpodeccHoHaNbHAS IIOATOTOBKA, B TOM YHCIIC MEPOIIPHUATHS C y4aCTHEM
HACTaBHUKOB U3 PA3JIUYHBIX CEKTOPOB SKOHOMHUKH C PEAIbHBIM OIBITOM PabOTHI B
npodeccun;

5) peanuzanus MacTep-KIacCoOB B Pa3IMYHBIX (opmaTax B3aMMOJIECHCTBUSA C
uCIosib30BaHueM pecypcoB llegarornueckoro Ksanropuyma;

6) opraHu3alisi WHHOBAIlMOHHOW JAESITETbHOCTH DPA3JIMYHOTO YPOBHS, B TOM
yucie MeK(aKyIbTeTCKIX, OPUEHTUPOBAHHBIX HAa Pa3HbIC KaTETOPUU yUYACTHUKOB
(B TOM 4MCJIe HACTABHUYECTBA);

7) opraHu3anusl MPAaKTUKU CTYJACHTOB IO MEAArOrMYE€CKUM HaIlpaBICHUSM,
CBA3aHHBIM C MpENnoJaBaHUEM YYEOHBIX MPEIMETOB ECTECTBEHHO-HAYYHOU H
TEXHOJIOIMYECKON HAIIPaBICHHOCTEH, BKIIIOYAOIas B ce0s1 3aKIII0OUEHUE JOTOBOPOB
(cornamieHuii) 0 COTpyAHHUYECTBE ¢ 00pa30BaTEIbHBIMU OpraHU3aIUsIMH, Ha 0aze
KOTOPBIX CO3/IaHbl JETCKUE TeXHONapKu «KBaHTOpHUYM», MOOUIIbHBIE TEXHONAPKH
«KBanTopuym», nentpsl «Touka pocTta», neHTpsl «I Tkyo»;

8) mpoBeleHHE OIBITHO-KOHCTPYKTOPCKUX pabdoT Mo pa3padOTKe HOBBIX

MCTOJUK U MCTOAUYICCKUX MHCTPYMCHTOB B IIPCIIOJJaBAHUN y‘-Ie6HI)IX npcamMcTOB
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«®Ou3ukay, «Xumus», «buomorus», «MaremaTtuka, «Muadopmarnkay,
«Texnonorus» u ap.

— JJI TIeITaTOTHYECKUX paOOTHUKOB 00pa30BaTEIIbHBIX OPTaHU3AIUH:

1) moBblillIeHHE KBAIM(PUKAIMA  TIEIaroTHYecKnuX pabOTHUKOB
00pa3oBaTesbHbIX OpraHu3alui;

2) opraHuzanus Hay4YHO-ITPAKTUYECKUX MEPOIPUATUN (ceMuHapOB,
KoH(pepeHuui, GopyMoB);

3) pa3paboTka AMArHOCTUYECKUX TMPOILEAYP MO BBISBICHHUIO TPYIHOCTEH B
OCBOGHHUM IIKOJbHUKAMU yYE€OHBIX MPEIMETOB €CTECTBEHHO-HAYYHOU W
TEXHOJIOTUYECKON HANPABICHHOCTENW, a TAaKXKE BBIABICHUID U IOJJICPKKE
OJApPEHHOCTH y IIKOJIbHUKOB;

4) opraHu3anus MPOCBETUTEIBCKUX MEPONPUSATUN IS  TEJaroru4ecKux
pabOTHUKOB 00pa3oBaTEIbHBIX OPraHU3AIMi O pe3yJibTaTaxX OINbITHO-
KOHCTPYKTOPCKHX, UCCIEAOBATEIIbCKUX U TPOECKTHBIX paboT, MPOBOJUMBIX Ha Oa3e
[Temarornueckoro KBanropuyma.

— JJI IIKOJIbBHUKOB!

1) compoBoXaeHHE JEATENbHOCTH NPOQUIbHBIX I€IarOTHYECKUX KJIACCOB
o0mieo0pa3oBaTeNbHBIX ~ OpPTaHM3allMid B 4YacTH  y4eOHBIX  IPEIMETOB
€CTeCTBEHHOHAYYHOUN M TEXHOJIOTUYECKOI HaIlpaBIEHHOCTEIH;

2) mpodopuentanmonHas paboTa CcO MIKOJbHUKAMH, IeneBas pabota cC
aOuTypHEeHTaMU;

3) MMpaKTHU4YCCKasA TIIOArOTOBKAa MMKOJBbHHUKOB K YYaCTUIO B Pa3JIMYHBIX
KOHKYpCax, OJIMMIIMaJdax;

4) opraHm3anys W TPOBEJACHUE I IIKOJLHUKOB YYE€OHBIX CEMHUHApPOB,
KOHKYPCOB, /1€0aTOB, OJUMITUA]] U IPYTUX MEPOIPHUSATUH.

Yacte nanpaBnenuii pabotsl [lemarormueckoro KBanTopumyma (B 4acTHOCTH,
TPEOYIOIUX HCMOJb30BAHUSI COBPEMEHHOTO Y4eOHOTO O00OPY/0BaHMS) BO3MOMKHO
OCYIIECTBISITh Ha 0a3e co3JaBaeMOM B paMKax HAIMOHAIBHOTO TPOEKTa
«O0bpazoBanue» UHPpacTpyKTypbl (eHTphl «IT-kyO», 1ieHTphl «Touka pocTay u

ap.).
KoHkpeTHbIE MOIX0/bI, THCTPYMEHTHI, METO/bI, KOTOPbIC IPUMEHSET B CBOEH
pabote npodeccopcKo-MpenogaBaTeIbCKui COCTaB, obecrieunBaroNIui

oOpasoBarenbHyl0 JedaTenbHOCTh Ha 0aze Ilemarormyeckoro Ksantopuywma,
pazpabartbiBatoTCs U (MJIM) ONIPEACIISIOTCS MeIaroruyeCKUM By30M CaMOCTOSITEIBLHO
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C Yy4eTOM BO3MOXHOCTeH M crnenuduku cyobekta Poccuiickoit @enepanuu u
II€JarOrM4ecKoro By3a.

denepaabHBIM ONEPaTOPOM 00ECIIEUUBACTCS MPOBEACHUE OPTaHU3AIMOHHBIX U
METOJUYECKUX MeponpusaTUi (BeOMHAPOB, KOHCYJIbTAllMM, CEMUHAPOB) MO
BOIIPOCAM OpTaHU3aIMu 00pa30BaTEILHOM NESITEIILHOCTH Ha 6a3e

[Tenarornueckux KBantopmnymos.

duHaHCcOBOE oOecrieueHrue 00pa30BaTEIbHOM JEATEIbHOCTH, OCYIIECTBISEMOM
Ha Oase [lemarornueckoro KBaHTtopmyma, BKJIIOYAET 3aTpaThl B COOTBETCTBUU C
O6muMu TpeOOBaHUSIMU K OIPENIEICHUI0 HOPMATUBHBIX 3aTpaT Ha OKa3aHUE
rOCYJapCTBEHHBIX (MYHHUIIMNAIBHBIX) YCIYyT B cdepe BBICIIEr0 00pa3oBaHUsA U
JOTIOJIHUTEIHHOTO MpO(ecCHoHaILHOTO 00pa3oBaHUs JJisl JIUI, WUMEIOIMINX WU
MOJIYHarOIINX BbICIIEE 00pPa30BaHUE, MOJIOJEHKHOU MOTUTHUKU, TPUMEHSIEMbIX MPU
pacuere oObema cyOcuauuM Ha (UHAHCOBOE OOECIEUCHHE  BBIMOJHEHUS
roCyJapCTBEHHOTO (MYHUIIMIAIBHOTO) 3a/JaHMsl Ha OKAa3aHHE TOCY/IapCTBEHHBIX
(MYHUIIUITAJIBHBIX ) YCIyT (BBITIOJIHEHUE pabdoT) roCy1apCTBEHHBIM
(MyHULIMITAJIbHBIM)  YUPEKJIEHUEM, YTBEP)KJIECHHBIMU MpHUKa3oM MuHuCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot 26 mapta 2021 r. Ne 209, u
BKJIFOYAIOIIMMU B TOM YHUCJIE:

— omary Tpyda paOOTHUKOB TMEAAroruyeckoro By3a, O00ECMeYHBAIONINX
dbynkuunonuponanue Ilegarornueckoro Ksanropuyma;

— TPHOOPETeHHE JTOCTAaTOYHOTO 00heMa OCHOBHBIX CPEJICTB M MaTEPHATBHBIX
3armacoB, B TOM YHCJI€ PACXOJIHBIX MaTepUasoB, s OOCCICUCHUS pean3aIiiuu
00pa3oBaTeNbHBIX MPOTpaMM B 00BeME, HEOOXOIWMOM JUIsi HETPEPHIBHOU
peanuzanuu 00pa3oBaTEIBHOTO TPOIIECCa;

— obecrnieueHue TeKylled JEATEJIbHOCTH  IEJaroru4eckoro By3a IO
obecrieueHut0 00pa3oBaTeIbHOTO IIpoliecca.

5. ConpoBoskaeHue MepONPHUATHI MO0 CO3AAHMI0 M (PYHKIIHOHHPOBAHMIO
ITenaroruyecknx Kanropuymosn

OyHkuuu  DenepaibHOTO  ONEPATOpPa MEPONPUATHHM MO  CO3JAHUIO U
GYHKIIMOHUPOBAHUIO [Tenarornueckux KBanTopuymos OCYIIECTBIISIET
denepaabHOE TOCYAAPCTBEHHOE AaBTOHOMHOE O00pa30BaTENbHOE YUYPEKICHUE
JOTIOTHUTENHHOTO MPOGECCHOHATBHOTO 00pa3oBaHus «AKaJeMus peaan3aluu
rOCYJapCTBEHHOW TMOJUTUKHM © TPOPECCUOHATBHOTO pPa3BUTHUS PaOOTHHKOB
oOpa3oBanust MunncTepcTBa npocsernieHus: Poccuiickoit denepanumy.

Anpec caiita denepanbHoro oneparopa: https://www.apkpro.ru/.
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Tenedgon KoHCYIbTAIMOHHON THHUN DenepaabHOTO OTNepaTopa Mo CO3TAHUI0 U
dbyukimonupoBanuio [legarornueckux Kantopuymosn: +7 (800) 200-91-85.

OnextponHas nouta OenepanpHoro oneparopa: pedkvant@apkpro.ru.
denepalbHBIN ONIEPaTOP BHITIOIHACT CICAYIONTUE (PYHKIIHH:

— OKa3aHHe KOHCYJIbTaTUBHOI'O COIIPOBOXKIACHHUS COTPYJHUKOB
NEearornyeckux BY30B MO co3faHuio0 U (yHKIMOoHHMpoBaHHIO [lemarornueckux
KBantopuymoB, B TOM uucie oOecredyeHue padoThl KOHCYJIbTAlMOHHOM
TenedOHHOM TUHUY U TIPOBE/ICHNE BEOUHAPOB;

— npoBefeHne oOydeHus paboTHuKoB Ilegarormueckux KBaHTOpryMoOB 1O
pabote ¢ 000pyIOBaHUEM U Cpe/ICTBaMU OOYUYE€HHUS U BOCIIUTAHUS, B TOM YHUCIIE 110
JOTIOJTHUTENbHOW ~ TpO(ecCHOHanbHON  mporpaMMme Ui OpraHu3aliu
oOpasoBarenbHOM AesTenbHOCTH Ha 6a3e [legarornueckoro Kpantopuyma;

— pa3paboTka y4eOHO-METOIUUECKUX MaTepuaioB JUISt
po(heccopCKONpPEnoaaBaTeIbCKOro COCTaBa Me1arorn4eCKUX By30B, BKIIFOUAOIIUX
METOIMYECKHE PEKOMEHJAIMKU 0 HCIOJIb30BaHHUIO pecypcoB llegarormueckux
KBanTtopuyMoB mpu pa3paboTke U pealn3aluy padoyux MporpamMm AUCLUUILINH
(Momysei), mpakTUK OOpa30BaTEeNbHBIX MPOTPAMM BBICIIETO OOpPa30BaHHUS TIO
NEeAarorn4eckuM HarpaBIeHUSIM MOATOTOBKHU;

— TpoBejieHre MoHUTOpUHTa co3nanus [lenarornyeckux KBaHtopuymoB, B TOM
YUCJI€ B YacTH KOMIUICKTOBAHMS II€IarOTMYECKUX BY30B 00OpPYOBaHHEM,
cpencTBaMu OOYYCHHS M BOCIHUTAHUS, MPUBEACHHS TUIOMIAJ0OK B COOTBETCTBHE
TpeOOBaHUSIMU HAcTOAMMX PexkoMeHmanuii, opraHu3anuu oOpa3oBaTEIbLHOMN
NeSTeTLHOCTH, BBITTOJIHEHHS YCTAHOBJICHHBIX TTOKa3aTesel (yHKITMOHUPOBAHNS;

— obecrieueHue UH(GOPMAITMOHHOTO COIIPOBOXKJICHUS CO3/IaHUS
[lenarornueckux KBanTopuymoB, B TOM uHcie pa3paboTka HHGOPMAIMOHHBIX
MaTepuasioB sl pa3MELICHUs] Ha cailTax MeJarorMueckKux BY30B, MOATOTOBKA
IIPECC-PETU30B U BUJICOPOIUKOB;

— MOATOTOBKAa METOAMYECKOr0 TOCOOMsSI M0 HCIOJIb30BAaHUIO PECYpPCOB
[lenarornueckux KBaHToprymMoB B nporecce 00y4eHus: U IPOEKTHON JIEATeTbHOCTH
pa3IMYHBIX TPYMI 00y4arOIIHUXCS;

— TOATOTOBKa HWH(GOPMAIMOHHO-aHATUTUYECKUX MATEpPUAJIOB U OTYETOB O
peanuzanuu MeponpusaTuil 1mo co3nanuto Ilemarornueckux KBantoprymoB, B TOM
YHUCJIC HA OCHOBE JIAHHBIX, MPEIOCTABIAEMBIX EAArOTUYECKUMHU By3aMHU.
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6. 3aKJII0YNTEeIbHbBIC MOJI0KEHUS

OnepatuBHOE ympaBieHue aedarenbHocThio Ilegarormueckoro KBantopumyma
OCYIIECTBJISIETCS TI€IAarOTUYECKUM BY30M CaMOCTOSTENBHO C YUYETOM IOJIOXKEHUH,
YCTaHOBJIEHHBIX HACTOAIMMHU PexoMeHaanusIMu, a TakKe ykazanui MuHucrepcTsa
npocseuieHus Poccurickont @enepannu u OegepanibHOro oneparopa.

[lenarornyeckuii By3 obecrieurnBaeT nNpeaocTaBiIeHe HEOOXOAMMON OTYETHOCTH
o gnesarensHocTH Ilemarornueckoro KBanTopuyma B cpoku u 1o ¢opme,
onpenensiemon MunucrepctsoM npocsemenus: Poccurickon @enepanuu u
(unn) denepanbHBIM ONEPATOPOM B paMKax (efepalibHOro npoekra « CoBpeMeHHast
IIKOJIa)» HallMOHAJILHOTO NMpoekTa «O0pa3oBaHue.
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[Tpunoxxenue 1 kK MeToauyeckuM peKOMEHIAIUsIM

I'PA®UK CO3JAHUSA IEJATOTHYECKUX KBAHTOPUYMOB
HA BA3E IIEJAT'OI'MYECKHX BY30B B PAMKAX
OEJAEPAJIBHOI'O ITPOEKTA « COBPEMEHHAS IIKOJIA»
HAIIMOHAJIBHOI'O ITPOEKTA «OBPA3OBAHHUE»

Ne Cy0bekT HaunMeHoBaHue 00pa30BaTe/IbHO OPraHU3anMu
n/n Poccuiickoi BbICIIET0 00Pa30BaAHUA
Denepaunu
2021
1. | AMypckas 06sacTh ®I'bOY BO «bnaropeueHcKkuil Tocy1apCTBEHHbIN
NEJarorn4eCKuidi YHUBEPCUTETY
2. | Huxeropoackas ®I'bOY BO «Humxeropockuil rocy1apcTBEHHbIN
00J1aCcTh NeJarornuecKuii yHuBepcuteT uMeHn Ko3pMbl
MunuHa»
3. | IlepMmckuii kpai OI'bOY BO «Ilepmckuii rocyaapcTBEHHBIN
I'YMaHUTapHO-NEAATrOTUYECKUI YHUBEPCUTET
4. | Camapckas oomacte | DI'BOY BO «Camapckuii rocyaapcTBEHHbBIN
COLMAJIbHO-NIEAarOTUYECKUN YHUBEPCUTET
5. | YamypTtckas OI'bOY BO «I'na3oBckuii rocy1apCTBEHHBIN
pecny0iuka negarorndyeckuii MHCTUTYT nuMmeHu B.I'. Koponenko»
6. | UeueHckas OI'bOY BO «YeueHckuid rocyapCTBEHHbIN
pecny0rka NEJarorM4eCKuidl YHUBEPCUTET
7. | Anralickuid Kpai OI'bOY BO «AnTaiickuii rocy1apCTBEHHbIN
I'YMaHUTAapHO-NEAATOTHYECKUI YHUBEPCUTET UMEHU
B.1. UlykmmnHa»
8. | CBepasioBCcKkas OI'bOY BO «Ypanbckuii rocyapCTBEHHbIN
o0mnacTb NEeJarOrMYeCKUd YHUBEPCUTETY
9. | BopoHnexckas OI'bOY BO «BopoHexkckuii rocy1apCTBEHHbIN
o0mnacTb NEeJarOrMYeCKUd YHUBEPCUTET
10. | Boarorpaackas OI'bOY BO «Bosrorpaackuii rocyaapcTBEHHbIN
o0mnacTb COLIMAJIBHO-NIEAArOTMYECKUI YHUBEPCUTET
2022
11. |OpenOyprckas ®I'BOY BO «Openbyprckuii rocyaapCcTBEHHBIH
00J1acTh NEJarOrMYeCKUd YHUBEPCUTETY
12. |Pecnybnuka OI'bBOY BO «MopaoBckuii rocyJapCTBEHHBIM
MopnoBust negarornyeckuii yausepceurer umMmeHu M.E. EBceeBay
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13. |Yaeanockas obnacts | PT'BOY BO «YbsIHOBCKUI TOCYapCTBEHHBIN
Neaarornyecknil ynusepceuretr umenu M.H.
YibsitHOBa»
14. |Anralickuii kpaii OI'bOY BO «AnTaiickuii rocy1apCTBEHHbIN
NeJaroru4eckuii yHUBEPCUTET
15. |Kpacnospckuii kpait | @I'bOY BO «KpacHosipckuii rocyapCcTBEHHbIN
negarorndeckuii yuusepcuret um. B.I1. AcradbeBa»
16. |HoBocubupckas ®I'bOY BO «HoBocubupckuii rocy1apcTBEHHBIN
00J1acTh NEJarorM4eCKuidl YHUBEPCUTETY
17. |Tomckas o6nactb ®I'bOY BO «Tomckuii rocyaapCTBEHHBIN
NeJaroru4eckuii yHUBEPCUTET
18. |Yensbunckas o6nacte | DI'BOY BO «FOxHO-ypaabCKuil ToCy1apCTBEHHbBIN
T'YMAaHUTAPHO-IIEAArOTMYECKUI YHUBEPCUTET»
19. |Spocnasckas obnacte | DI'BOY BO «SpocnaBckuii rocynapcTBEHHBIN
nenarorndeckuid yausepeureT uMm. K. /[, YmmHckoro»
20. |Kpacnomapckuii kpaii | @I'BOY BO «ApMaBHpPCKHil rOCY1apCTBEHHBIN
NeJaroru4eckuii yHUBEPCUTET
2023
21. |XabapoBckuii kpai OI'bOY BO «Amypckuit
T'yMaHUTAapHOIIEJarOTHYE€CKUI FOCY1apCTBEHHBIN
YHUBEPCUTET
22. |Pecnybnuka ®I'bOY BO «bamkupckuii rocy1apcTBEHHBII
bamkoprocTtan MeJarorn4eCKuil YHUBEpCUTET UM. M. AKMYJLITBI»
23. |Pecnybnuka OI'bOY BO «HabepexxHOUeTHUHCKUI
Tarapcran rOCyAapCTBEHHBIN MEAArOTMY€CKU YHUBEPCUTET
24. |Yysamickas OI'bOY BO «YyBanickuidi rocyapCTBEHHbIN
pecnyOnmka nenarornuecknii yausepeuretr U.5. Sxosnesa»
25. |Cankt-IleTepOypr OI'bOY BO «Poccuiickuii rocyapCTBEHHbIN
negaroruueckuil yuusepcuretr um. A.U. I'epuena»
26. |Pecnybnuka larectan | ®I'BOY BO «/larectanckuii rocy1apcTBEHHBIN
NeJaroru4eckuii yHUBEPCUTET
27. |Omckas o0nacThb OI'bOY BO «Omckuii rocyaapCTBEHHBIN
NeJaroru4eckuii yHUBEPCUTET
28. |Kypranckas oonacte | ®T'BOY BO «lllagpunckuii rocy1apCcTBEHHBIM

NIEJarOTUYECKUN YHUBEPCUTET
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29. |CBepajoBckas OI'AOY BO «Poccuiickuii rocy1apCTBEHHbBIN

00J1acTh po¢eCCUOHANIBHO-TIEIarOTUYECKUNA YHUBEPCUTET

30. |r. MockBa OI'bOY BO «MoCKOBCKHUI rOCY1apCTBEHHBIN

HCI/IXOJIOI‘O-HCI[aFOFI/I‘{CCKI/Iﬁ YHUBCPCUTCT»

31. |r. MockBa DI'BOY BO «MoOCKOBCKUII ITE€IarOrnyeCKuil

roCy1apCTBEHHBIN YHUBEPCUTET

32. |Jluneuxkas o0nacThb ®I'bOY BO «Jluneuxuii rocyaapcTBEHHBIN

nenarornueckuii yuusepcuteT umenu I1.I1. CemenoBa-
Tsan-Illanckoro»
33. |Tynbckas obyacTh OI'bOY BO «Tynbckuii rocyapCTBEHHbBIN
nenarornyeckuid yausepeuteT uM. JI.H. Toncroro»
[Tpunoxenue 2 kK MeToaqu4ecKUM peKOMEH 1AM
HNEPEYEHB MEPOITPUATHUU U CPOKH (IOPOXHAS KAPTA)
CO3JJAHUA U PYHKIIMOHUPOBAHUS ITEJAT'OI'MYECKOI'O
KBAHTOPUYMA HA BA3E IIEJAT'OT'MYECKOI'O BY3A

Ne HaumeHoBaHue MeponpUATHS OTBeTCTBEHHBIH Pe3yabTar Cpok

1. YTBepKIIeHbI TOKAITLHBIE [lenarornyeckuit | JlokanpHble HOpMaTHBHBIE | He moszgHee 25 mapta
HOPMATHBHBIE AKTHI BY3 AKTBI TIEAarOTHIECKOT0 X2 ronma
e[arOTHYECKOTO BY3a: By3a

1) 00 yTBep)KacHUH
HOJIOKEHHH O CO3[[aHHUU U
(HYHKIIMOHUPOBAHUHT
ITengarornueckoro Kpantopuyma,

2) 0 Ha3HAYCHUH
OTBETCTBEHHOTO JIUIIA,
OCYIIECTBIISIONIETO QYHKIMH
KOOPJMHALIMH U COMPOBOXKICHUS
MEPOMPUATHH TI0 CO3IaHUIO
Ilenarornueckoro Ksantopuyma.

2. CchopmupoBan u cormacoBal [lenarornyeckuit IIucemo denepanbHOro CornacHo rpaduky
UHQPPACTPYKTYPHBIH JIUCT JUIs BY3, orepaTopa M JIOKAIbHBIN denepanbHOTO
ocHaueHus [legarornueckoro DenepanbHblil HOPMAaTUBHBIN aKT
Ksanropuyma oreparop MeJ[aTOTHYECKOTO BY3a

2 X - Toa COo3JaHus NEeAarorn4eCKoro TCXHomapka «KBaHTOpI/IyM».
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3. OOBABICHBI 3aKYITKHA TOBApOB, Ilenarornueckuii | M3BeweHust o mpoBeICHUU He nozanee 1 anpens
paboT, yCayr Ui CO3aHHus BY3 3aKyTIOK/peecTp X rona
Ienarormueckoro KBantopuyma U3BEIICHUH O TPOBEICHUH

3aKYIOK

4. Cdopmuposan nipoekt 30HupoBanust | [legarornueckuit | JlokanbHblil HopmatuBHbIM | He moznuee 1 anpens
M Iu3aiiHa ITOMEIIEHUH BY3 aKT MEeJaroru4ecKoro Bys3a X roma
Ilenarornueckoro
KBanropuyma

5. [IpoBenensr HeOOXOAUMBIE Ilemparorunueckuii AKTBI CAaYU-IPUEMKU He noznnee 1 aBrycra
PEMOHTHBIE PaOOTHI TOMEIIECHUI BY3 BBITIOJTHEHHBIX Pa0boOT X ronma
ITengarorunueckoro Ksantopuyma
ITony4eHo, yCTaHOBIIEHO U [lenarornyeckuit AKTBI/HaKIIaTHbIC He no3anee 25 aBrycra
HaJlAXKEHO 000pyIOBaHNE, BY3 X rona

6. mproOpeTaeMoe TSl OCHAIICHHUS
ITengarorunueckoro Kpantopuyma
IIpoBeaeH MOHUTOPHHT PabOTHI MO [emarormueckuii | Ilo dpopme, ompenensemoii | He mo3mnee 25 aBrycra
MIPUBEJICHUIO TUIOLIAAKN BY3 Munnpocsemenus Poccun Xroma

7. Ienarormueckoro KBantopuyma B win DenepanbHbIM
COOTBETCTBHE onepaTopom
METOAMYECKIM PEKOMEHIAIHSIM
Munnpocsemenus Poccun
IIpoBeneHo noBellLIEHUE IMenarornyeckuii | JIOKyMEHTBI O HOBBILICHUH He no3anee
KBaJN(UKALNT BY3, KBaNN(UKaIuu 30 cents6pst X roga

8. podeccopCcKONPEenoaaBaTeIbCKOT0 DenepanbHblil
cocTaBa Iearoruueckoro Bys3a, oreparop
00ecTIeYnBaromIero
00pa30BaTEeNBHYIO ACITEIBHOCTh HAa
6aze [legarormueckoro
Ksanropuyma
ObecnieueH 3amrycK paboTsI Ilenarornueckuit Hudopmanmonnoe He noznnee 1 centadps
ITengarorunueckoro Ksantopuyma BY3 ocsemenne 8 CMI, X roaa

9. HAJINYHE 3aTI0JTHEHHOTO

pa3zena o
Ienarorumyeckom
KBantopuyme Ha caiite
obpazoBaTelbHOI
OpTaHU3aIUH BEICIIETO
obpazoBaHus
ExexBapTalibHbII1 MOHUTOPUHT ITenarornueckuit Otuer @enepanbHOMY He noznnee 1 oxTsiOpst
BBIIIOJIHEHUSI IOKa3aTeNel BY3, onepaTopy 1o UToram X rona, naiee

10. | co3manus U GYHKINOHUPOBAHUS DenepanbHblil MOHUTOPHHTa €XKEKBapTAILHO B

Ienarormueckux KBantopuymoB oreparop Te4eHue 3-x JeT
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[Tpunoxxenue 3 kK MeToguuecKuM PEKOMEHIAIUSAM

THUITIOBBIE ITOJIOKEHUA

I. Tunosoe Ilosnoxenne o cosnanuu Ilexarormyeckoro Ksanropuyma 1.
OO0mue moJI0KeHus1

1.1. Hacrosimee mnonoxxeHWe O CO3JaHUM IME€AATOTUYECKOr0  TEXHOIapKa

«KBantopnym» (HauMeHOBaHHE BY33) (manee — Ilenarornueckuii KBantopuym)
omnpeaeIsieT NopsIoK U yciaoBus co3aanus [lemaroruyeckoro Ksantopuyma.

1.2. Tlenaroruueckuit KBantopuym siBnsieTcsi CTPYKTYpHBIM ((YHKIIMOHATIBHBIM)
noapasacJICHUCM (HaMEHOBAHME BY34) (I[aJ'ICC - By3)'

1.3. HeﬂaI‘OI‘I/I‘-IeCKOMy KBaHTOpI/IYMy IMPHUCBOCHO UM (MMs I3BECTHOTO POCCHICKOTO

meaarora, Jiestens B chepe o0pa3oBaHus U IeAarOrMKu)

1.4. Ileparornueckuii  KBaHTOpMyM  cO31aeTCi B COOTBETCTBHM  C
3aKkoHoAaTenbCTBOM Poccniickon Denepannyi, HOpPMaTUBHBIMU IIPABOBBIMU aKTaMU
MunucrepceTBa npocsenieHus Poccuiickon @enepannu, Y CTaBOM By3a, pEUICHUAMUA
YueHoro coseTa By3a, IIPUKA3aMU U PACHIOPSKEHUSAMM PEKTOpPA By3a, HACTOSLLINM
[TonoxeHreEM 1 MHBIMHU JIOKAJIbBHBIMM HOPMATHUBHBIMU aKTaMHU BY3a.

1.5. Mecropacnionoxenue llenarornueckoro KBantopuyma: — (nourossit agpec ¢

YKa3aHWEM MHACKCA, IUIoMa b HOMC[![GHI/Iﬁ! .

2. Hdeasn u 3axaun co3nanus Ilegarormuyeckoro Ksanropuyma

2.1. Lenn CO3J1aHMs [Temarornueckoro KBanropuyma: pas3BuTHE
MaTepUaIbHOTEXHUYECKON 0a3bl By3a C LEIbI0 MOATOTOBKU CTYJEHTOB U
MeJJarOTMYeCKUX  paOOTHUKOB  JUII  OOCCIEYeHHS CHCTEMBI  00pa3oBaHUS
BBICOKOKBAJIN(DUIIMPOBAHHBIMU KaJpaMu TUTSI dbopmupoBaHUS
€CTECTBEHHOHAYYHON, TEXHOJOTUYECKOW, MaTeMaTh4eckod U  MmU(pOBOIH
IPAaMOTHOCTH IIIKOJIBHUKOB Ha YPOBHE MEXKIyHapOIHBIX CTAaHIAPTOB Kak
00s13aTeIbHOM COCTaBIIsIONEH OoO0MIel (YHKIIMOHATHHOM TPAMOTHOCTH 3a CUET
IMPUMEHEHUS COBPEMECHHBIX TIEIarOTMUeCKUX TEXHOJOTHH, CPEICTB OOydYeHUS U
BOCITUTAHUS C OTIOPOM HA MPAKTUKY YYCOHBIX HCCIICIOBAHUN U TTPOCKTOB.

2.2. Cospanme Ilemarormuyeckux KBaHTOpryMOB oOecleyuBaeT pelieHue
CJIEIYIOIIMX 3a7a4:

— opraHuzanusi OOy4eHHs  CTYJEHTOB METOJMKaAaM M  TEXHOJOTHSIM
MpernoJlaBaHusi Y4eOHBIX NPEIMETOB €CTECTBEHHO-HAYYHOHW M TEXHOJIOTHYECKOM
HaIIPaBJICHHOCTE C MCIOJIb30BAHUEM COBPEMEHHOIO0 OOOpYJIOBaHHUSA, CPEICTB
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oOydeHHss W BOCHUTAHHUS (B TOM 4YHCIE Ui MOATOTOBKH K IEJarormyeckoil
NESATEIbBHOCTH Ha 0a3e JEeTCKUX TexXHomapkoB «KBaHTOpuym», LIEHTpOB
€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOW HarpaBiieHHocTen «Touka poctay,
HEHTPOB 1udppoBoro odpazoanus «IT-kyo»);

— MTOBBIIICHHE KBTI (PUKAITAN MearOTUIECKUX pabOTHUKOB
o0mreo0pa3oBaTebHBIX OpPTaHU3aIMi, B TOM YHCIIE OCHAIICHHBIX COBPEMECHHBIM
00OpyZI0OBaHUEM M CpEJCTBAaMU OOYYEHHS M BOCIUTAHUS (IETCKHUE TEXHOIAPKU
«KBaHTOpHYM», TICHTPHI 00pPa30BaHMS CCTCCTBEHHO-HAYYHOW M TEXHOJIOTHYECCKOM
HarpaBieHHocTel « Touka pocTtay, eHTpsI IudpoBoro oOpazoBanus «IT-kyo»);

— npoBeJeHNue NpOo(OPUEHTAUOHHON AESITETbHOCTH CO IIKOJbHUKAMHU IS
MPUBJICYCHHS] K TOCIEAYIONIEMY IMOCTYIJICHHIO B TEIaroTHYeCKHE BY3bI, B TOM
qyclie 4Yepe3 MEpONpHUsiTHS ¢ NpoQUIbHBIMU MEAarorndyeckuMu Kilaccamu
0011e00pa30BaTeNbHBIX OPraHu3aui.

3. Ilopsanok co3nanus Ilegarornueckoro KBanropuyma

3.1. Coznanue [lenarornueckoro KBantopuyma ocyiiecTBisieTcss B COOTBETCTBUH C
JIOPOKHOM KapToh (HeoOX00UMo yKkazams CCulIKy Ha npunodxcerue K Ilonocenuro,
cooepoicaujee 00POAHCHYIO Kapmy co30anusi u pyHxyuonuposarnus Iledacoeuueckoeo
Keaumopuyma,  cocmaenennyro 6  coomeemcmseuu ¢ Memoouueckumu
PpeKoMeHOayusaAMU).

3.2. 1ns ocHamienus negarorundeckoro KBanropuyma o0opyaoBaHueEM, CpeICTBAMU
oOyyeHHsT M BOCIHUTaHUSI oOOecreunBaeTcss (PopMHUpOBaHUE, COTJIACOBaHUE U
yTBEpKJIeHHEe WHEGPACTPYKTYpPHOTO JUCTa, BKJIIOYAIONIETO B ce0s TEpeueHb,
MUHMMAJIbHO HEOO0XO0AuMble (YHKIMOHAJIbHBIE M TEXHUYECKHE TpeOOBaHUS U
MUHHUMAJIbHOE KOJMYECTBO OOOPYIOBaHUSA, PACXOJHBIX MaTEPHANIOB, CPEICTB
00y4eHUs U BOCITUTAHUSI.

3.3. Jna dopmupoBanus oOpazoBaTelbHOTO MpocTpaHcTBa Ilemarorudeckoro
KBaHntopuyma obecrieurBaeTcs pa3padoTKa, COrIacOBaHUE U YTBEPKICHUE TPOCKTA
30HMpPOBaHMS M Ju3aiiHa 1nioMemieHuid Ilemarormueckoro KBaHTopuyma B
COOTBETCTBHM C MOJIOKECHUSIMHU METOAMYECKUX pPEKOMEHIanui MuHucTepcTsa
npocseuieHus Poccuiickon denepanum.

3.4. Peanmzamus meponpustuil no co3ganuto Ilemarormueckoro KsanTopmyma
o0ecreynBaeTcs ¢ y4eTOM MPUMEPHOT0 pacueTa 3aTpar Ha peaanu3aluio JOPOKHON
KapThl (HE0OX00UMO YKA3amb CCbLIKY Ha npunodicenue K Ilonoscenuro, cooepicaujee
npumMepHulll paciem 3ampam Ha cozoanue lledazocuueckoeo Keanmopuyma).

3.6. Coznmanme Ilemarormdeckoro KBaHTopmyma oOecrieunBaeTcs BbIJEICHUEM
COOTBETCTBYIOIIETO CTPYKTYPHOTO MOAPA3ACICHUS (HE0OX0OUMO YKA3AMb CCHLIK)
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Ha npunoxcenue K Illonodxcenuro, cooepoicawee OpeaHU3AYUOHHYIO CMPYKMYDY
Ileoazocuueckozo Keanmopuyma).

4. OpranusanuonHas crpykrypa Ilegarormueckoro Ksanropuyma

4.1. Crpykrypa Ilemarornueckoro KBaHTOpMymMa u €€ UMCJIEHHBIA COCTaB
OTIpEeACIIAIOTCS HCXO0/1 U3 XapakTepa U 00bema padoT, a Takke U3 QyHKIMOHATBHBIX
3a/1a4, BO3JI0KEHHBIX Ha Hee.

4.2. WratHoe pacnucanue llegarornueckoro KBanTopuyma paszpabarbiBaeTcs
BY30M U YTBEP)KJACTCS B YCTAHOBJICHHOM MOPSAKE PEKTOPOM BYy3a (HE0OX00UMO
yKazamov CCulIKy Ha npunodcenue K Ilonoscenuro, codepoicawjee wimamuoe
PACRUCAHUE/BbINUCKY U3 WMAMHO20 PACRUCAHUSL).

4.3. Ilenarornyeckuii KBaHTOpryM BO3IUIABISET PYKOBOAUTENL, HA3HAYCHUE
KOTOPOTO OCYILECTBIISETCA B COOTBETCTBUU C TPEOOBAHUSIMH HOPMATUBHBIX
IIPAaBOBBIX aKTOB BY3a, a Takke Munucrepcrsa npocsemenus Pocecniickon
Oenepanum.

44. B crpykrype Ilemarornueckoro KBaHTOprymMa BBIACHSAIOTCA IITaTHBIC
CIMHHUIIBI, 00€CTICUNBAIOIINE BHIMTOTHEHUE CIICTYIOMTNX (PYHKITHI:

1)  Opranuzauus ¢pyakuuonupoBanus Ilemarornueckoro Ksantopuyma, B ToM
YHCJIe B YACTH COOIOICHUS KaJpPOBBIX, (PMHAHCOBBIX U TEXHUUYECKHUX YCIIOBUH, a
TaK)ke 0OecrieueH sl BBIMOJHEHUS BO3JIOKeHHBIX Ha [legarornueckuii Ksantopuym
GyHKIMI 1 3a/1a4, TOCTUKEHUS] YCTAaHOBJIEHHBIX TTOKa3aTeNeH.

2)  B3saumogeiictBue ¢ @eaepalbHbIM ONEPAaTOpPOM, € ceThbio Ilemarornueckux
KBantopuymoB ©  oOpa3oBaTelibHBIMU  OPTaHU3AlMSAMH,  OCHAICHHBIMU
COBPEMEHHOW  HMHPPACTPYKTypOH B  paMKax  HAIMOHAIBHOTO  TMPOEKTa
«O0pa3oBanue» AJid JOCTHKEHHMS LieJIed, 3a7a4 U MoKa3aTelield, YCTaHOBJIEHHBIX
HacTossuMu  PekomeHpmanumsiMu, a  Takke  OpraHu3alud W y4acTus
00pa3oBaTENbHBIX MPOCKTOB JI1 OOy4YaroOlMXCA TMEeAaroru4eckux BY30B H
NeJaroru4eckux paboOTHUKOB 00pa30BaTEIbHBIX OpraHU3aAIINM.

3) Oprasmzanmsi pa3pabOTKA W peanu3alid 00pa30BaTEIBHBIX TPOTPAMM,
dbopMHpoOBaHUS COAEpXKAHUS AUCHUIUIMH (MOMAYyNeH), pealn3yeMblx Ha 0Oase
[Tenarornueckoro Kanropuyma.

4)  IlnanupoBaHHe 0OpPa30BATEIBLHBIX MEPONPUATUH U TPOPOPHEHTAIIOHHON
JNeATEeNbHOCTH ¢ oOydaromuMmucs — oOIeoOpa3oBaTelIbHBIX — OpraHu3alui,
OCYILIECTBJIIGHUE  B3aUMOJCWUCTBUS C MEAArorTMYeCKUMU  paOOTHUKAMH U
yIpaBICHYECKUMHU KaJpamMmu 0011e00pa3oBaTeIbHBIX OpraHu3alNi,
OTBETCTBEHHBIMH 3a (DYHKIIMOHUPOBAHHE MPOMUIBHBIX NEIarOrMYecKuX KIIacCoB.
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5) Pazpabotka uHDOPMAIMOHHBIX M YYEOHO-METONMYECKHX MATEPHAIOB IS
NeJaroruyeckux  pabOTHUKOB  00IIe00pa3oBaTEIbHBIX  OpraHu3aluid 1O
(GOpMHUPOBAHUIO €CTECTBEHHO-HAYYHOW, TEXHOJIOTMYECKOM, MATEMaTHYECKON W
nU(pPOBOM TPaMOTHOCTH OOyYarOUIUXCsl 3a CYET NPUMEHEHHUS COBPEMEHHBIX
MeJIarOrMIeCKUX TEXHOJIOTHI U CPEJICTB O0yICHHUSI.

6) Opranuzanus NEITEIILHOCTHU 10 MOBBIIIIEHUTO KBaJTU(DUKALUH
MeJJarOTHYECKUX PAa0OTHUKOB OOpa30BaTEIIbHBIX OpraHu3aluid, B TOM YHCIIEC
OCHAIIIEHHBIX COBPEMEHHOW MHPPACTPYKTYpOH B paMKax HAIMOHAIBLHOTO MPOEKTa
«O0pa3oBaHue», B3aUMOJACHCTBHE C PETHOHAIBHBIM IIEHTPOM HEMNPEPHIBHOTO
MOBBIIIEHUS MPO(HECCHOHATBLHOTO MAaCTEPCTBA MEJarornyecKux pabOTHUKOB.

7)  WudopmammonHoe compoBoxaenue Ilemaroruyeckoro Ksantopuyma u
TEXHUYECKOE 00€CTIeueHrEe PECYPCOB, UCIIOJIb3YEMbIX B paMKax 00pa30BaTEIbHON U
WHOM JEATENBHOCTH, MOATOTOBKA M pa3MelieHue 00pa30BaTeIbHOTO KOHTEHTA Ha
opuIMaTBLHOM CaliTe, CTPAHUIIAX COLIMAIIbHBIX CETed U MHBIX HH(GOPMAIIMOHHBIX
pecypcax By3a.

8)  Texymas KOOpAMHALUSA " aJIMUHUCTPUPOBAHUE nporecca
¢ynkunonupoBanus Ilemarornueckoro KaaHTopmyma (opraHu3anusi y4eOHBIX
3aHATUN, cOOMIoieHHe TpeOOBaHMM TEXHMKM O€30IaCHOCTH M OXpaHbl TPYJa,
KOMMYHUKAIUS C MOCETUTEISIMU, KOHTPOJIb 3aIIOJIHEHHS] YY€OHBIX MOMEIEHUNA U

T.J.).

9)  OOcnyxuBaHue o0O0OpYyAOBaHUS ¥ CPEACTB OOYYCHHS ¥ BOCIHTAHWSI,
KOTOpbIMH OcHaieH Ilemarormueckuit KBaHTOpHYM, YCTaHOBKa HEOOXOIMMOTO
IPOTPAMMHOTO O0ecIieYeHHs, 00ECTICUCHHE PACXOTHBIX MAaTEPHUAJIOB, YCTPAHCHUE
TEXHUYECKHUX MPOOJIEM H TIp.

4.5. @®uHaHCUpOBaHUE MeponpusiTUid 1o co3ganuto  llemarormyeckoro
KBanTopuyma ocymiecTBisieTcsi U3 OI0JKETHBIX U BHEOIOKETHBIX CPEJICTB By3a.

5. 3aka0unTeIbHBIC MOJOKEeHUSA

5.1. BHecenne wu3MeHEHMH U [JONOJHEHHMHM B Hacrtosgmee Ilomoxxenue
OCYIIECTBIJISIETCSI TyTEM NOATOTOBKM IPOEKTa IOJOKEHHS B HOBOM pEIAKIUU
pykoBoauteneM llemarormueckoro KBaHtopuyma M yTBEPKICHUS €TI0 PEKTOPOM
By3a B YCTAaHOBJICHHOM TOPSIJIKE.
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I1. Tunosoe IloJioxkenue o pynkuuonuposanuu Ilegarornyeckoro
KBanropuyma 1. O01mme noJioxxkeHust

1.1. Hacrosiiee nosnosxeHue o GyHKIMOHUPOBAHUH MEJArOrMUECKOT0 TEXHOMapKa
«KBaHTOPUYM» _ (nanmenosanue ysa) (manee — Ilenarornueckuii KBanropuym)
ompezAenseT NOPSAOK U ycinoBus ¢GyHKuuoHupoBanus —Ilemarormueckoro
KBanTopuyma.

1.2. Ilemarornueckuii KBaHTOpUYM B CBOEH [EITEIBHOCTH PYKOBOJCTBYETCS
3aKOHOATeNbCTBOM Poccuiickoi denepanny, HOPMAaTUBHBIMM [TPABOBBIMU aKTaMHU
Munucrepcrsa npocsenienus Poccuiickon denepannu, Y cTaBoM By3a, PELLIEHUSIMU
YueHoro coBeTa By3a, MPUKA3aMU U PACTIOPSHKEHUSIMH PEKTOpPA By3a, HACTOSILINAM
IlonoxeHneM 1 MHBIMHU JIOKAJIbBHBIMY HOPMATUBHBIMU aKTaMHU BY3a.

1.3. Mectopacnonoxenue Ilenarornueckoro Ksantopuyma: (LowToBLI apec ¢

YKa3saHueM UHAEKCA, IJIoMAaAb HOMegeHHﬁ! .

2. ®yuxuuu Iegarormuyeckoro KBanropuyma

2.1. OcHoBHBIM HampaBiieHHeM JeaTenbHocTH [lemarornueckoro KBanropuyma
ABIIAETCA  oOecrieueHue 00pa30BaTeNbHON JEATEIbHOCTH By3a IO
o0pa3oBaTeNbHBIM nmporpammam BBICIIIETO U JOTIOTHUTETHFHOTO
npodeccuoHanTpHOr0 00pa30BaHus.

2.2.  HestenpHocTh  Ilemarormueckoro  KBanTopmyma  HampaBiieHa  Ha
OCYIIECTBICHUE CIEeNYIONuX (YyHKINH, 0003HAYEHHBIX B MOAMyHKTax 2.2.1-2.2.3
HacTosmero [lomoxeHust.

2.2.1. ®yukuun Ileparornueckoro KBaHntropuyma,  OpUEHTHUPOBAHHBIC
Ha CTYACHTOB:

1)  opraHuM3anus U HPOBEJCHUE MNPAKTUYECKUX 3AHIATUA C MCIIOJIb30BAaHUEM
o0opynoBaHus, cpeAcTB 00yueHus u Bocriutanus [lenaroruueckoro Ksantopuyma;

2)  KBazumeAaroruyeckas AesaTesIbHOCTh (MMHUTALMS JIEATebHOCTH Ielarora Ha
ypOKe, OpraHu3alusi MCCIeA0BaTEIbCKON NeATEIbHOCTH (KYPCOBBIX, BBITYCKHBIX
KBIM(PUKALMOHHBIX pa0d0T) U MPOEKTHAS I€ITEIbHOCTh CTYJIEHTOB;

3)  pa3paboTka CTyAeHTaMHU HCCIIEIOBATEIHCKUX PAa0dOT U MPOEKTOB, MOJIEICH,
MPAKTUIECKOE OCBOSHUE HOBBIX TEXHOJIOTUM, (yHIAMEHTAIBHBIX 3HAHHUH (OTIBITHI,
IKCIIEPUMEHTHI, PAKTHUKYMBI, Ja0OpaTOpHbIE pabOThHI);

4)  mpenmpodeccHoHAbHAS MTOATOTOBKA, B TOM YHCIIE MEPOIIPHUATHS C yIaCTHEM
HACTABHUKOB U3 PA3JIMYHBIX CEKTOPOB IKOHOMHKHU C PEATbHBIM OMBITOM PaOOTHI B
npodeccuu;

30



5)  peanuzanus MacTep-KIACCOB B PaslWYHBIX (opmaTax B3aWMOJICHCTBUS C
UCTIONIb30BaHueM pecypcoB Ilemarornueckoro KBantopuyma;

6)  opraHuzanys WHHOBAlIMOHHOW JIESITEJILHOCTH PA3IUYHOTO YPOBHS, B TOM
yucie Mex(aKyJIbTeTCKUX, OPUEHTUPOBAHHBIX HAa Pa3HbIE KaTErOpUU yYACTHUKOB
(B TOM 4MCIIe HACTABHUYECTBA);

7)  opraHuzanus MPAKTHKWA CTYACHTOB MO TEJarorH4eCKUM HAMpPaBIICHUSIM,
CBSI3aHHBIM C TIPEMOJAaBaHUEM Y4YEOHBIX TMPEAMETOB €CTECTBEHHO-HAy4YHOU W
TEXHOJIOTUYECKOW HAIIPaBICHHOCTEH, BKITFOUAOIIAs B CE0s 3aKII0YSHUE IOTOBOPOB
(cornameHuil) 0 COTPYIHUYECTBE ¢ 00pa3oBaTEIbLHBIMU OpraHU3aIUsIMH, Ha 0ase
KOTOPBIX CO3/IaHbI IETCKUE TexHomapku «KBaHTOpryM», MOOMIHHBIE TEXHOIIAPKH
«KBanTopuym», 1ieHTphI « Touka poctay, HeHTph «I TKyO»;

8) MIPOBEJICHUE OIBITHO-KOHCTPYKTOPCKUX palbOT MO pa3pabOTKe HOBBIX
METOJUMK U METOJUYECKUX UHCTPYMEHTOB B IPENOJaBaHUU yUE€OHBIX MPEIMETOB
«Duzuka», «Xumusa», «buonorus», «Marematukay, «MHDOpMaTHKay,
«TexHonorus» u ap.

2.2.1. ®yukuum Ilemarormyeckoro KBaHTOpHyMa, OpPUEHTHPOBAHHBIE Ha
Mearornueckux pabOTHUKOB 00pa30BaTEIbHBIX OpraHU3aIUN:

1)  mnoBbllIeHUE KBATU(UKAIIUY TEIarornuyecKuX pabOTHUKOB 00pa30BaTEIbHbIX
OpraHu3aluu;

2)  opraHmM3anus HAyYHO-TIPAKTHICCKUX MEPOTIPHUSITHHA (cemuHapoB,
KoH(pepenuuii, GopyMoB);

3)  pa3paboTka JUArHOCTUYECKHUX IMPOLEAYp MO BBISBICHUIO TPYIHOCTEH B
OCBOGHUHM UIKOJbHUKAMU Y4E€OHBIX IPEIMETOB E€CTECTBEHHO-HAyYHOU U
TE€XHOJOIMYECKON HAaIlpaBICHHOCTEM, a TakKe BBIABICHUIO M  MOJAJIEPIKKE
OJIAPEHHOCTH Y IIKOJIHHUKOB;

4)  uHbOpMHpOBAHHE  TEJATOTMYECKUX  PAOOTHHUKOB  0Opa30BaTEIbHBIX
OpraHu3aluid O Pe3yJbTaTax OMNBITHO-KOHCTPYKTOPCKUX, HCCIEI0BATEIbCKUX U
MPOEKTHBIX padoT, MpoBOAUMBIX Ha 0a3ze [legarorunueckoro Ksantopuyma.

2.2.1. ®yukuuu Ilemarormyeckoro KBantopuyma,  OpUEHTUPOBAHHBIE
HAa IIKOJIbHUKOB:

1)  compoBOXAECHHE [EATEIBHOCTH NPOPUIBHBIX TEJAarOrHUYeCKUX KJIaccoB
o01eo0pa3oBaTeIbHbIX ~ OpPraHu3alMii B 4acTU  y4eOHBIX  NPEIMETOB
€CTECTBEHHOHAYYHOU U TEXHOJOTHYECKON HAIIPABICHHOCTEN;
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2)  mpodopueHTanmoHHas pabora CO  IIKOJbHUKAaMH, LeJeBas
paboTta c abuUTypUeHTaMU;

3) MMPpAaKTUYCCKasA TIIOATrOTOBKAa MMKOJBbHHKOB K YYaCTUIO B Pa3JIMYHBIX
oJIMMIIMagax, KOHKypcCax, OJIMMIIMaax;

4)  opraHuzauys W MPOBEJIEHUE [Js1 IIKOJbHUKOB YYEOHBIX CEMHUHAPOB,
KOHKYPCOB, J1€0aTOB, OJTUMITHA]] U IPYTUX MEPOTIPHUSATHUH.

3. Yupasiaenue Ilegarormyeckum Kpanropuymom

3.1. KoHtponb 3a pe3yabTaTUBHOCTHIO (PyHKIIMOHMpOBaHusd I[lemarormueckoro
KBantopuyma ocymectrisier pekrop. O6iee pykoBoacTso [legarornueckum
KBanToprnymom, KOOpAUHAIIMIO U KOHTPOJIb ACSITEIbHOCTHA OCYIIECTBISET

(IOHKHOCTHOE JIUIIO BYy3a)

3.2.  HenocpeactBenHoe pykoBoacTBO Ilemarormyeckum  KBantopuymom
ocyuiecTBisier  pykoBoautens Ilemarormyeckoro  KBaHTopuyma, KOTOpBIH
Ha3HAYaeTCs Ha JODKHOCTH MPUKA30M PEKTOpPA By3a B COOTBETCTBUU C TPYAOBBIM
3aKOHOJATENBCTBOM Poccurickon denepanuu.

3.3. Ha momxuocth pykoBoautensa [legarornueckoro KBantopuyma HazHadyaeTcs
JUII0, HMEIoIee BbIcIIee oOpa3oBaHWE, W CTaX pPaOOTHl IO HANpPaBICHUSM
nestenpbHocTH [lenarornueckoro KBantopuyma He menee 3 JierT.

3.4. B nepuopn orcyrctBusi pykoBogutens Ilemarornueckoro KBaHtopumyma ero
00513aHHOCTH UCIIOJHSET OJUH U3 coTpyAaHUKoB Ilenarornueckoro Kpantopuyma,
Ha3HA4Ya€MbIM [IPUKA30M PEKTOPA BY3a.

3.5. PykoBoautens [lenarornueckoro KBanropuyma:

3.5.1. ocymecTBiseT ONEpaTUBHOE PYKOBOJCTBO [lenarornueckum
KBaHnTopunymowm;

3.5.2. nmpencrasisgeT nHTepeckl llegarornueckoro Ksantopryma no 10BEpeHHOCTH
B TOCYJApCTBEHHBIX OPraHax, OPraHM3alMsAX Ul pealu3aluy Leled W 3axad
[Tenarornueckoro KBanropuyma;

3.5.3. oTUUTHIBATHCA MEpE]] PYKOBOAUTENIEM By3a O PE3YJIbTaTax PabOThI
[Temarornueckoro KBanropuyma;

3.5.4. BbINOJHSAET MHBIE OOSI3aHHOCTH, NMPEAYCMOTPEHHBIE 3aKOHOJATEIbCTBOM,
YCTaBOM BY3a, JOJDKHOCTHOM MHCTPYKIMEN U HacTosAmuM [lomoxenuem.

3.5.5. ocymiecTBisieT paccTaHOBKY KaapoB I[lemarornueckoro KanTopuyma st
BBITIOJTHCHUS BO3JIOKEHHBIX HA HETO (DYHKIMH U 3a/1a4;
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3.5.6. opranuzyer oOpa3oBaTelbHyI JeATelbHOCTHL B  [lemarorunueckom
KBantopuyme B COOTBETCTBMH C Ha3Ha4YeHHEM, QYHKIUSIMU U 3a7adaMu
[lenarorudeckoro KBantopuyma u OCyIiecTBISIET KOHTPOJIb 32 €T0 pean3aIueii;

3.5.7. o0ecrieunBaer  OpPraHU3aLHUIO U IIPOBE/ICHHE
oOpasoBaTenbHBIX MeporpusaTuii Ha 6a3e [lenarornueckoro KBantopuyma;

3.5.8. opranm3yer (opmupoBaHue W HH(POPMAIMOHHOE HAIOJIHEHHE pasiaena
«Ilenarornueckuii Texnonapk «KBaHnropruym» Ha OQUIIMATBHOM CaliTe BY3a;

3.5.9. obecrneunBaeT BBIMIOJHEHUWE MHBIX 3a4a4 U (PYHKIMHA, 0003HAUEHHBIX B
HOPMAaTUBHBIX TIOKyMeHTax MuHucrepcTBa npocseuieHus Poceuiickon denepanuu;

3.5.10. oOecrieurBaeT HHbIE (YHKUMUH, OTHOCALIMXCA K JACSATEIbHOCTU
[lemarornyeckoro KBanTopmyma u He NpOTUBOpEYAIlHE WENSIM M BHIAM
NeSITEJIbBHOCTH BY3a.

4. lenonpousBoactso Ilexarornuyeckoro Kanropuyma

HenonpounsBoactso  Ileparornueckoro  KBaHTOprymMa  OCyIIECTBISETCS B
cootBercTBUM ¢ HOoMeHKknaTypou nen By3a u MHCTpyKUKEN MO AEIONPOU3BOACTBY
BYy3a.

5. ®unancupoBanue aeareabHocTH Ilengarornueckoro Ksanropuyma

OUHAHCUPOBAHUE AECATEIBHOCTU ITenarornueckoro Ksanropuyma
OCYIIIECTBISETCS U3 OIOJIKETHBIX U BHEOIOXKETHBIX CPEJICTB BY3a.

6. Pesyabtarsl pynkunonnposanus Ilenarormueckoro Ksanropunyma

KoHTposib  pe3yNbTaTUBHOCTA  MEPONPUATHN 1O  (PYHKIIMOHUPOBAHUIO
[lenarornueckoro KBantopuyma obOecriedynMBaeTCsi Ha OCHOBAaHWHU TOKaszaTeslel u
WHIUKATOpOB jestenbHOCcTH llemarormueckoro KBanTopuyma (Heob6xooumo
yKazamov CcculIKy Ha npunodcenue K Ilonoscenuro, cooepocawee nepeuens
noxkaszamenet U UX 3HAYEHUl, CEOOPMUPOBAHHBIU C YYemoM mpebdo8anuil
Memoouueckux pexomenoayuii).

7. B3aumogeiicTBue ¢ APYrUMH MOAPA3JeTCHUAMH By3a

[lemarornuecknii  KBaHTOpryM  B3aUMOIEHCTBYET  CO CTPYKTYPHBIMH
noApa3eICHUIMU By3a, BHEIITHUMU OPTraHU3aAIMSIMHU B paMKaxX pa3uyHbIX (HOpM 1Mo
Bompocam nearenbHocTH [legarornueckoro Kpantopuyma, eciiv 3T0 HE0OXOIUMO
JUTSL pelIeHusl 3a1a4d U QyHKIIUN, BO3IOKeHHBIX Ha [lenaroruveckuii KBantopuym,
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B Ipeaciax HOJIHOMO‘-IHfI, MMpCa0CTABJICHHBIX YcraBom By34d, HACTOAIIUM
[TonoxeHrneM M MHBIMM JIOKAJIbHBIMUA aKTaMH BYy3a.

8. 3akiounTeNbLHBIE MOJI0KEHUS

BHecenue u3smeHeHul u JI0NOJHEHUM B Hactosmee [lomoxeHne ocymecTBiasieTcs
MyTEM MOATOTOBKH IMPOEKTA IIOJOKEHUS B HOBOW pPEAAKIMHU PYKOBOJIUTEIEM
[lenarornueckoro KBanTOpmymMa U YTBEpPXKIACHHS €r0 PEKTOPOM By3a B
YCTaHOBJICHHOM TOPSJIKE.
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[Tpunoxenue 4 kK MeToaguyeckum peKOMEH 1AM

IHHOKA3ATEJIM CO3JAHUA U ®YHKIIMOHUPOBAHUA
HEJAI'OTHYECKOI'O KBAHTOPUYMA

/o

HanmMeHoBaHue I/IHIII/IKaTOpa/HOKaSaTeJ'IH

MunumanbHOE
3HAYE€HHE B IOl
OTKPBITUSA

MuHuMaabH
0€ 3HAUYCHUE
B I'OJ B
MTOCJIE YOI
1€ TOIbI

YuciaenHoctp  oOydaromuxcs — 00pa30BaTeIbHON
OpraHM3alMy BBICILIEr0 00pa30BaHusl, OCBAaUBAOLINX
aBe u Ooyee y4yeOHBIC MAUCIMIUIMHBI W (WJIN)
JIEKTUBHBIE  JAMCUMIUIMHBI €  HCIOJIb30BAaHUEM
obopynosanus [legarornueckoro KBantopuyma

(4enosek B rox)?

100

500

YuciaeHHoCTh  oOydaromuxcs  00pa3oBaTeIbHON
OpraHW3alliy BBICIIETO O0pa30BaHMS, MPOIIEIIINX
MPAaKTHUKYy B 00pa3oBaTEeNbHBIX OpraHU3alusaX, Ha
0a3e KOTOPBIX CO3JaHBl JETCKUE TEXHOMAPKH
«KBanTopuymy», MOOUITBHBIC TEXHOIAPKU
«KBantopuym», mneHTpsl «Touka pocTa», HEHTPHI
«IT-xyo»

50

UKCIIEHHOCTh TEIarorn4eckKuX pPaOOTHUKOB HWHBIX
o0pa3oBaTCIIBHBIX ~ OpraHW3alliid,  MPOLIEAIINX
MOBBINIICHUE KBaATM(UKAIIUU Ha Oa3e
[Tenaroruueckoro KBantopuyma

30

100

KonnuecTBo NpOBENEHHBIX MEPONPUATHHA (B TOM
qucie JMCTaHIIUOHHBIX) o Pa3BUTHUIO
po¢eCCHOHANBHBIX KOMIETCHIINH MEeIarornaecKux
pabOTHUKOB MHBIX 00pa30BaTENbHBIX OpraHH3aIlHi,
TeMaTHKa KOTOPBIX COOTBETCTBYET HAINpPaBJICHUAM
nesrenbHocTd  Ilemarormueckoro  KBanTopuyma
(eauHUII B TOJ)

10

YUCIeHHOCTh o0yuaroIuxcs
0011e00pa3oBaTeIbHBIX OpPraHU3aI|i, TPUHSBIIUX
ydacTre B Mpo()OPUCHTAITMOHHBIX MEPOTIPUITHSIX U

50

1500

3 VauTBIBaCTCA ITOCTOSIHHBIA KOHTHUHICHT 06yqa101m/1xc;1 Neaarorn4eCKoro By3a IO NCAAroru4ycCKuM
HaIlpaBJICHUAM MMOATOTOBKHU.
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TIPOEKTaX, OpraHU3yeMbIX Ha 6a3e [leqarornueckoro
Ksanropuyma*

* Tlpu moxcyere MOKas3aTeNs YYUTHIBAIOTCA MEPONPHATHS, OPHMEHTHPOBAHHBIE HAa IPHUBICYECHHE
a0UTYPUEHTOB K MOCTYIUICHHUIO HA TIeIarOTMUECKUE HAMPABJICHUS MTOJTOTOBKH, B TOM YHUCIIC OPTaHU3AIINS
yUueOHBIX 3aHATUI MPOPUIBHBIX MIeIarornIecKuX kiaccoB Ha 6aze [leparormueckoro Keanropuyma.
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@a KBAHTOPHMMYM
€Y

PekoMeHaauum no An3amHy
N 30HUPOBAHUIO NOMELLEHUN
Neparornyeckux KBaHTopuyMoB

Meparornyecknin TexHonapk «KBaHTopuym»
®eaepanbHblli NpoekT «CoBpeMeHHas LWKona»
HauuoHanbHoro npoekTa «O6paszoBaHune»

DrACY ANo

' % MWHWCTEPCTBO «Akagemna MuHnpocsewenns Poccrmnys
# TIPOCBEIIEHHA LIeHTP MHGOPMALIMOHHO-aHaIMTUYECKOTO
POCCHFICKOH 1 NPOEKTHOIO CONPOBOXAEHUA

OEIEPAITHH

HallWOHaNBHBIX NPOEKTOB

[Tpuioxenue 5 kK MeToguueckuM peKOMEeHAAUsSIM

2021
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BBOAOHAHA
MHPOPMALLIUNA

CopepxaHue

Kakne nomelLeHns 3ajecTBYeT MNejarornyeckumii
KEAHTORAYMT sossurss ooyt sy o s s S v e ety 3

KabWHeT AnA NpoBeAeHns 3aHATUI TEXHONOMUMYECKONA
HanpasaeHHOCTU. MPUMep opraHr3aunmn NPOCTPaHCTEa ...

KabuHeT 418 NpoBegeHnA 3aHATNIA ECTECTBEHHO-Hay\-IHOVI

HanpaeaeHHocTW. [IpUMep opraHu3aLmmn NPOCTPaHCTES ....... 5
KabuHeT Ans 3anncyM BeBUHAPOB W Npe3eHTaL oHHOro
KOHTeHTa. [pyMep opraHv3aummy NPOCTPAHCTBA .o 6
OCHOBHbIE 3/1EMEHTbI BPEHANPOBAHNA «ceveeeveeceereee e seresesesrenens 7
JonoannTenbHble 31eMeHThl bpeHAnpoBaHUA

[(o] n1 MY ol S E= 1 [ =Y 5 Lo ) PSR ]
UpetoBas nanntpa. OCHOBHOMN LBET ...ccoccuiceie oo 10
LpeToBas NananTpa. AKLEHTHBIA LBET cvrerce e seresrsenrsne s 11
L= e S Sop 12
Mebent: [IPUNMEPE sy s S S S EVEs 13

@I «CoBpemeHHan Wwkona» HM «O6pasosaHue» / PekoMeHAaunmn No AusaiHy oGpa3oBaTensHOro NpocTpaHcTea / MNegarormyecknii KBaHTOpUyM
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BBOAOHAHA
MHPOPMALLIUNA

Kakue nomelieHusn 3agelictByeT Megaroruveckuin KBaHTopuym?

Megaroruueckunin TexHonapk «KBaHTopuym» —
3T0 MHOropyHKLUMOHaNbHoe o6pasoBaTe/ibHoE
NPOCTPaHCTBO, 3aAelicTBYIOLLEE NOMELLEHWSA
Bbiclwiero yue6Horo 3aBeageHus ana obpaso-
BaTe/IbHOW U CONYTCTBYOLWEN AeaTeNbHO-

CTW B pa3nnuHbIX popMaTax: TeopeTuyeckas

M NpakTuyeckas paboTa B paMKax 0CHOBHOro

v fononHuTensHoroe o6pa3oBaHus, BHeyuYe6bHan
[eATeNnbHOCTb, OTAbIX, MEPONPUATUA, AebaTsbl,
KOHCYNbTauuu.

MomelleHuns Negarornyeckoro KeaHtopryma Heob-
XO0ANMO pacnoarath B npejenax 04HOro 34aHus
(koprniyca). He gonyckaeTtca pasMmelleHre rnomele-
HWI Ha NAOLLAAAX B PasHbIX 3JaHMAX. PeKkoMeHay-
eTcs pasMelLaTs Bce 0bpasoBaTe/ibHble NPoCcTpaH-
cTBa lNegaroryeckoro KeaHTopuvyma Ha O4HOM
aTaxe. PekomMeHAyeTcH 3a4eAcTBoBaTe He MeHee
Tpex nomeLleHun:

» KabuHeTt ANsA NpoBeAeHnA 3aHATUIA TEXHONOT K-
Yeckol HanpaBAeHHOCTW;

* KabuHeT ANsA NpoBeAeHns 3aHATUIA ecTeCTBEH-
HO-HayL'IHOI7| HanpaBAeHHOCTW;

* KabuHeTt ANA 3ancn 866I/IHapOB M npeseHTaumn-
OHHOTO KOHTeHTa.

Mpw nogbope NoMeLLeHWA cnegyeT OpUeHTUpo-
BaTLCA Ha NAOLWaAN NOMeLLeHNi: KablrHeTbl ANs
NpoBeAeHUs 3aHATI ecTeCTBEHHO-HaYYHOW 1 Tex-
HOMOrMYeCcKor HanpaBAeHHOCTEW — He MeHee

40 M* kaxoe, KabUHeT A5 3anucK BebuHapoB

W Npe3eHTaUUOHHOTO KOHTEHTA — He MeHee 20 M>.

B nomMelleHusx Megaroriyeckoro KeaHTopuyma
AonxeH 6bITh 06ecnedeH 6ecnnatHeIi 6ecnpoBo-
AHOW gocTyn Kk ceTn HTepHeT. B nomelleHun, rae
pa3MelllaeTcs CTAHOK Na3epHO pesky, xenatenb-
HO YCTAHOBUTb BEHTUASLIMOHHYIO CUCTEMY C BbIBO-
AOM Ha yauLy, Wav cnegyet pasMellaTb CTaHOK

B OTAe/IbHOM MNpocTpaHcTBe. Paboylre MecTa peko-
MeH/yeTcs OCHaLWlaTh po2eTkamu (415 NoAKAoYe-
HUS HOYTOYKOB 1AW NAAHLLIETOB K LUMGPOBBLIM Nabo-
paTopuam).

CrneuymanbHoe NHXEHEPHOE OCHalleHVe (nabopa-
TOPHbIE BLITAXKM 1 MOMKW) KabnHETa 419 npoBeje-
HUA 3aHATNI ecTecTBEHHO-HaYy4YHOW HanpaBaeHHo-
CTW peannsyeTcs Ha YCMOTPeHe agMUHUCTRaLK
BbICLLEro y4ebHOro 3aBeAeHuns 1 3aBUCUT OT Npej-
nonaraemMblx 06pazoBaTeNbHbIX APOrpamMM.

@I «CoBpemeHHan Wwkona» HM «O6pasosaHue» / PekoMeHAaunmn No AusaiHy oGpa3oBaTensHOro NpocTpaHcTea / MNegarormyecknii KBaHTOpUyM
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01
30HNPOBAHUE

AaHHaH KapTWHKa ABAAETCA
0bLLEer KOHLeNUUER ¢ ngesamn
AN peanusauuin. MNpegcrasnen-
Hble 060pyAOBaHAE N KOM-
nnexkrayna MOI"yT oTAn4aTeca
OT BalUUX.

T~

PekomeHayemad naowaae —
He meHee 40 Mm%

&

BEPHYTbCA K COAEPXaHNIO

KabuHeT gna npoBeAeHVs 3aHATUN TEXHONOrMYEeCKO HanpasBneHHOCTI.
MprMep opraHmM3aunm NPoCTpaHCTBa

CncremMel XxpaHeHWs 419 MeToAMYeckoro marepmana

1 pacxoHnKoB (0bpa3oBaTensHble Habopbl, KOHCTPYKTO- BepcTakm 4na 060py40BaHNs Jla3epHbIil CTaHOK PeKOMEHaY-
pel v np.). TnyBuHa ctennaxa He MeHee 400 MM (nazepHbIn cTaHOK, po6oT-Ma- ©TCH NOAKNNMOUNTE K BEHTU/IS-
i Hwnynatop, 3D-NpuHTep 1 np.). LMOHHOM cUcTeme C BLIBOAOM
PekomeHA0BaHHbIA MUHU- Ha ynnuy 1vbo pa3melarb
r;iggio Tpy BepCTaKa He meHee €ro B OTAE/IbHOM NOMeLLEHWNN

CTaka 4714 Na3epHOoro CraHka

X700 MM (rnyburHa sep- (Hanpumep, NabopaHTCKOA)
3aBWCUT OT rabapwuToB CTaHka) '

CTONbI ANs TeOpUK, COOPKM POBOTOB,
nporpaMmupoBaHuns. CToNbI peKomeH-
ZlyeTcs OCHaLaTb PoO3eTKamu.

DUPMEHHBIR
3HaK

McnblTatensHblia
cTon ans pobotos

@M «CobpemMeHHasn Wkona» HM «O6pasosaHume» / PekoMeHaaLui no ansaliHy obpasobaTenbHoro npoctpaHcTea / Meparorvyeckuii KsaHtopuym 4
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o1 KabuHeT gnsa nposeaeHUs 3aHATUIA eCTeCTBEHHO-Hay4YHOW HanpaBieHHOCTH.

30HUPOBAHME Mprmep opraHnsaunv NPoCTpaHCTBa
o) CneymansHoe MHxXeHepHoe ocHaleHne (nabopatopHbie
T BBITSOKKW 1 MOWKW) peanu3yeTcst Ha yemoTpeHue aami-

HUCTpaLUWK BbICLLEro yue6Horo 3aBejeHns W 3aBUCAT

OBl KOHLENUMe ¢ naeamI OT Npegnonaraemblx 06pa30BaTe bHbIX MPOrPaMM

Ang peannsauuwn, lNpeacrtaBneH- R R AR
Hoe 06opyAOBaHNE 1 KOM- :
nAeKTauna MOryT oTIn4aTbCA
OT BaLLMX.

Cuctembl XpaHeHWA A0A peak-
TUBOB, 1a60PaTOPHOV NOCYAbl,
o] MeTOoANYEeCKoro maTepm1ana
PekoMeHzyemas naowans — 1

He MeHee 40 Mm%

CTonbl 4NA TOUHBIX NabopaTtop-
HbIX paboT, 06opyaoBaHKs, ae-
MOHCTPAaLWOHHOTO MaTepuana

Crennax Ana xpaHeHus und- J‘Ja6opaTo.prle CTONbI A7 Crepunusarop

POBbIX 1abopaTtopui. MybiHa npakTUYeckol paboTel. CTokI :
cTennaxa He meHee 400 Mm OCHALLAKTCA PO3ETKAMY ﬂiasopamc»(aﬂ
&
BEPHYTLCA K COAEPXKaHW @M «CoBpemeHHan wkona» HMN «O6pa3oeaHne» / PekoMeHAaLMW MO 443aiHY 06pa3oBaTensHoro npoctpaHcTea / Negarornueckii KeaHtopuym 5
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01
30HUPOBAHMUE

L 4

JlaHHaa KapTuHKka ABNAeTCH
06LLEN KOHUEMUMERN C NAeaMn
And peanusagv, Npeacrasned-
Hoe 0HopYACBaAHME N KOM-
MASKTALWA MOMYT OTANYaTLCA
OT BaLUKX.

|
PexomeHgyemas nnowags —
He MeHee 20 M’

&

BEPHYTBCA K COAEPXKAHUI0

Ka6uHeT gna 3anncm Be6MHapoB 1 NPe3eHTaLNOHHOIo KOHTEHTA.
MpyMep opraHM3auMn NPocTpaHCTBa

CncTeMbl XpaHeHus 0bopygo8aHuns

3oHa onepaTopa v BUACOMOHTaxXa

O6pasoBatensHas cTyaus

@I «CoBpemMeHHan wkonar HIN «0O6pazosaHue» / PekoMeHgaumn no An3ainHy o6pasoBaTenbHOro NpocTpaHeTea / Megarornyeckinia KBaHtopmuym 6
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02 OCHOBHble 3/1eMeHTbl 6peHApoOBaHUS

BPEHAUWPOBAHUE

[m DVpPMeHHbIF 3HaK Tabanuka

Bcerga ncnonbsyiite rpadpuye- . .

CKkve Yaiinbl N3 OPUrMHANBHBIX BHYTPW yuebHbIX MOMELLEeHUA pasMeLLlaeTcs OAnH BHYTPY yuebHbIX MOMeLLeHWA pa3MelLlaeTcs
MakeToB — He neiTaiitecs brpMeHHbIA 3HaK. oAHa Tabandka.

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

npoekTa. .
) ¥, o MMHHCTEPCTBO
& ¥ MPOCBENIEHTLT
- BB] " POCCHPICKOM
" OEJTEPAIIHM
o
(=]
g TMoMeLLieHre oGopyAeBaHO NPW NonepHe MyuHHcTepCTBa
=] npoceeilieHA Poccuiciol Qesiepalivg B pamMKax peaniaaim
Hal|MOHanLHoro NpoeKTa «06pasoBaHue»
TexHU4eckne xapakTepucTrkm TERHRHRTKVIE XaPEKIBNACTAKA
pasmep: BbICOTa 500-800 MM pasMeps ﬁ%?:a'oo MM 58
Marepuarn: MBX (tonwmHa 10-20 Mm) € nevaTts MeTERUIRL (TO”"”'V,'Ha =5 MM) Cf'e”aThm
V1 3aLLMTHOM NaMuHaLmMed | 1 3alvTHON NaMiHaLmen
KPENISHVA  HA CKPBITBIX AUCTAHLIMOHHBIX KPEMASHUAL  HAEKPBITEIS AVCTAHLIOHHEL
,qep)KaTeﬂﬂX W Eil‘ll'lOTHer K CTeHe AeP)KaTenﬂX KL EH‘IJ'IOTHer k CIEHe
&

BEPHYTbCA K COAEPMKAHNID PI «CoBpemeHHan Wwkona» HM «O6pasosaHue» / PekoMeHAaunmn no AM3aiHy oGpa3oBaTensHOro NpocTpaHcTea / MNegarormyecknii KBaHTOpUyM



02
BPEHOUWPOBAHWE

|

Bcerga ncnonb3yite rpaguyve-
cKkme Gpainbl N3 OPUrMHaNbHbIX
MaKkeToB — He MblTalTecs
C03A3BdTb WX CAMCCTOATENb-
HO. alinkl BoIgaET oneparop
npoekTa.

En

BEPHYTbCA K COAEPXKAHNKD

OCHOBHbI€e 3/1eMeHTbl 6peHANPOBaHNSA

WHdopMaLMOHHbIV CTeH],

B xonne y‘-IE‘6HOF0 3aBejeHnA pasMellaeTca o4H

NHGOPMALIMOHHBIA CTeHA,

4TO TAKOE
NENATOrMYECKUNA
«KBAHTOPUYM»?

ENH M 3ADRSH

KBAHTOPHMYM

TexHUUeKNe XapakTepucTuKK

pasmep:
marepuan:

1200=900 Mm
MNBX (tonwmHa 5-10 mm)
C MeYaTsr W 3alMTHOM
namMuHauuein

HasurayvoHHas Tabnunyka

Mpwn BXoAe B NomelleHns LeHTpa «KBaHTopuyM»
pasmellaeTcs Tabauuka.

v,

KBAHTOPMYM

TexHuueckne XapakTepuncTiKia

pasmep: 180%300 Mm

marepwran: MBX (TonwmHa 3-5 MM ) € MeYaTtbio
1 3alUTHOIN naMmuHagmein

KpernieHua: Ha CKPbITbIX ANCTaHLMOHHBIX

AepXaTensdax nin BrioTHYH K CTeHe

@M «CobpemerHas Wkona» HIM «O6pasosaHues» / Pekomergalmn no gnsalivy obpasosatensHoro npoctpaHcTtea / Megarorvyeckid Keantopuym
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02
BPEHOAUWPOBAHUE

L]

Bcerga ncnonbsyiite rpadpuye-
cKke Garinbl N3 OPUrMHaNLHBIX
MaKkeToB — He nbiTalitecs
C03/aBaTb UX CAMOCTOATE b~
Ho. Qarnbl BolgaeT onepaTtop
npoekTa.

&

BEPHYTLCA K COAEPNAHIIID

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

JOonoaHUTeNBHO CTeHbI MOTYT 6peHAnpoBaTLCS
cTneobpasyoLlm anemeHToM MyHKCcTepCTBa
npoceelleHns Poccniickon ®egepayin n/mnm
3HaKOM HauMoHanbHoro npoekra «O6pasoBaHyue»
B BUAe rpadurkn. Fpadirka MOXeT pasMeLlaTbes
Ha Nto60iA cBOBOAHOM cTeHe. PUCYHOK HAHOCUTCS
C MOMOLLIbIO HACTEHHOM HaKAEMKA MK 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 CTEKAAHHbIE Meperopojky, To 6peHanpoBaTb
MOXHO WX. Fpaduky nyulle pasmellarb Ha pasHbIX
CTeHaX C OCHOBHbIM QU PMeHHbIM 3HakoM. MakeThbl
cnefyer 6path TONLKO U3 OpUrMHaNEHLIX Galinos
onepartopa npoekTa. neMeHTbl MOryT NCMoAbL30-
BaTbCS KaK COBMECTHO, TaK 1 MO OTAEALHOCTA.

PUPMEHHBI 3HaK HaLVoHaABHEro npoekTa «ObpaszcBaHne»
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02
BPEHOAMNPOBAHWE

-

LiBeT Ha 3KpaHe CUNbLHO CTANYa-
eTcA oT peanbHoro. Mogbupate
LpeTa HeoBX0AMMO Te/EKO

no 6yMaxHbIM LiBETOBbIM KaTa-
foram.

LieeTa NnpuBeaeHEl B MeXAyHa-
POAHOM LiBeTOBON cncTeme RAL.

®

Kpacky Hy>KHO konepoBaTtk me-
XaHNYeCKkAM crnocoGom Ha npo-
$HeccMoHansHOM 0bopyAOBaHUN
B COOTBETCTBUAU € MEXAYHapos-
HOW LIBETOBOW CCTeMoiR RAL
AW aHanoramn. He cnegyert
CaMOCTOATE/IbHO MbITATLCA
KosiepoBaTh 6eyto Kpacky ¢ no-
MOLLIbHO MNTMEHTOB.

£

BEPHYTbCA K COAEpXaHno

LiseToBas nanutpa. OCHOBHOW UBET

,ﬂ]‘lﬂ OCHOBHOrO LIBE€Ta CT€H PEKOMEHAYETCA NC-
none30BaTb OAMH M3 NPeACTaBAEHHbIX OTTEHKOB
6enoro, Takue LIBETA KaK COYETarTCA C APKMW
akKUeHTaMM Ha CTEHax mebeny, Tak 1 XopoLwo
BbIFMAAAT B Hef?lTpaJ'IbHOM nHTEpbEpPE,

RAL 9010 RAL 9003 RAL 9016

UNCTBIN Benblii CNTHaNBHO-6enbIA TPAHCNOPTHLIA 6enkli
RAL 9001 RAL 1013

KpemoBo-benslia KEMUYKHO-6e bl

@M «CoBpemMeHHas Wkonar HMN «0bpazosaHve» / PEKOMEHAALMM N0 AW3alHy 06pa3oBaTeNbHOro NPOCTRaHCTea / Nedarordecknii KeaHTopuym

10
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02
BPEHONPOBAHUE

-

LiBeT Ha 3KpaHe CUNbLHO CTANYa-
eTcsa oT peanbHoro. MNogbupare
LpeTa HeoBX0AMMO Te/EKO

no 6yMaxHbIM LiBETOBbIM KaTa-
AOraMm.

LieeTa NnpuBeaeHEl B MeXAyHa-
POAHOM LiBeTOBON cncTeme RAL.

Kpacky Hy»XHO KonepoBaTk Me-
XaHW4eCknM cnocobom Ha npo-
$HeccMoHansHOM 0bopyAOBaHUN
B COOTBETCTBUM C MEXAYyHapoa-
HOW LIBETOBOW CCTeMoiR RAL
K aHanoramu. He cneayet
CaMOCTOATE/IbHO NbITAaTbCA
KonepoBaTtk Genyto Kpacky ¢ no-
MOLLIbHO MUTMEHTOB.

£

BEPHYTbCA K COAEPX)aHWo

LiBeToBasa nanutpa. AKLEHTHbIN uBeT

AKL[EHTHI:IM LIBET MOXET NCMOJ/Ib30BaThb(CA Kak BCMO- nprBeZeHbl Kak NpyMepbl yaa4HbI€ NONynapHble
MoraTefibHbIA K OCHOBHOMY: Ans AocbaBneHms APKO- LBeTa. rlpI/IMEHFIVITE' 1 opyrne oTTeHKKW, ecnn 310
CTV B NHTEPbEPE, 30HVPOBaHWA, HaBUray ., Huxe onpaBjaHo 06LLI|I/IM AVIBEIFIHDM.

RAL 1003 RAL 1023 RAL 1037

CUMHANBHBIA XeNThIi TPaHCNOPTHO-XEeNThIA CONHEYHO-KENThIA

RAL 2003 RAL 2011 RAL 2001
nacTeNbHO-0paHXeBbIi HaCkILLEHHG-OpaHXeBbl i KpacHC-opaHeBbIi

RAL 4001 RAL 4008 RAL 5007
KpacHO-CMpeHeBbIn CUrHanbHbIA GUoNeToBLIn  EpUNIMAHTOBC-CUHWIA

RAL 6010 RAL 6017 RAL 1019
TPaBAHGCK 3eneHblin MarCKAIA 3eneHbli cepo-6exesbli

RAL 2002

RAL 5012 RAL 5015
HeBeCHO-CUHIIA

RAL 7044 RAL 9011
cepbili Wwenk rpadurToBbIN YepHbIA

@I «CoBpemeHHas Wkonay HIM «ObpasosaHve» / PekoMeHAaL v No AK3aliHy obpasoBaTenbHOro NpocTpaHcTea / Mejarorvyeckii KeaHtopuym 11
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03
OCHALUEHUE

[ 4

MpriBegeHHble 3eck 06pa3sLybl
He ABASAIOTCA 0653aTeNbHBIM
yKazaHuem K NprobpeTeHuto me-
beny onpegeneHHbIX Mogesnen

v npoussBoauTenei. JaHHele
NpUMepsl CayXKart obLM opu-
EHTUPCM Ha PEKOMEHZYEMYIO
CTVANCTUKY.

£

BEPHYTLCS K COAEPXKaHUIo

Mebenb

Ans KoMOPTHOro NCNonL30BaHNA obopysoBaHNA
nejarornyeckoro «KBaHTopuyma» pekoMeHayeT-

CS1 OCHaCTUTb ayAUTOPUM MOBUNEHBIMK CTONAMMA

N CTYNLAMU B YHeBHOI 30He, CTeANaxamMmn 4as
XpaHeHUs LMPpoBbIx 1abopaTopuin, BepcTakaMmm
A9 MPOMBILLNEHHOro 060pyACBaHNSA, CUCTEMaMM
XpaHeHWs pacxoAHbIX MAaTEPUANOB U HEBONbLLIOTO
obopygoBaHus (Becbl, NabopaTopHas nocyga n obo-
pyaoBaHwue, 3apsgHbie YCTPONCTBa, daHepa, MeTu-
3bl 1 np.).

Mo gn3aiiHy peKoMeHAyeTcs BelbupaTb MOAENN
COBPEMEHHON NAaKOHNYHOW Mebenn cTporux Gopm
1 NperMyLLecTBeHHO 6ea10ro LBeTa Uan LBeTa
CBETNIOrOo AepeBa. [ns BepCTakoB 1 MeTaINYeCKon
Mebenn nogongeT cBeTNbIN cepblin LBeT. MoXHO
HE3HaYNTE/IbHO aKLEHTUPOBATE LBETOM CTE/1aXN
1 y4ebHble CTyNbS.

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

Ana xpaHeHust LdPOBLIX Na6OPaTOPUIN NOAOUAYT CTENNAXN

13 MeTanna uam gepesa. OHN MOTyT BbITh OTKPBLITHIE UV 3aKPbIThIE.
Ans pasMeLLeHns LUGPOoBbIX 1abopaTopuii riyburHa ctennaxa ana
XpaHeHwsi udpoBbIX 1abopaTtopui AonkHa bBbiTb He MeHee 400 Mm.

DN «CoBpemeHHada Wkona» HM «06pazosanmnes / PekomeHAaLmmn No A4n3aiHy o6pazoBaTenbHOro NPoCcTPaHCTea / Megarornyecknii KeaHTopuym 12
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03 Me6enb. MNpumeps!
OCHALLEHMUE

[ J

MpusegeHHele 34ecs cbpasubl
He SBAAKTCA 06A3aTeNbHBIM
yKasaHueM K NpuobpeTeHnto me-
6enn onpejgeneHHbIx Mogeneit

1 nponssoamTeneid. JaHHble
npyUMepkl C1ykat o6LWLIM opu-
EHTUPOM Ha PEKOMEHAYEMYHD

CTUANCTAKY.

=

BEPHYTBCA K COAEPXKAHWKD

B y4ebHO1 30He XKenateNsHo MCnoNbe3cBaTs MOBUNEHEIE CTONEI
Y CTYNIbA AN8 BbICTPO TpaHCHOpMaLIMY YHebHBIX 30H.

CroAbl 40MKHBI ObITh AOCTATOUHOWN MYBMHBI U LUMPUHBI ANS KOM-
$HOPTHOro pasmeLLeHs MeTogMUEcKoro Martepirana. MNpw eelbo-
pe cTona cnegyer OpUeHTUPOBATECA MUHUMAJBHO Ha pasmep
600x600 MM paboueir obnacTy gna ogHOro yenoseka. CTobl MO-
ryT 6bITe Kak ABYXMECTHEIE, TaK U OAHOMECTHEIE.

Ans NPOMBILLNEHHOTO 060PYACBAHNA PEKOMEHAYETCH UCNoIb30BaTh
YCTONUMBbLIE METaNNM4eckne CTonbl (Bepcrakum). Ana koMmdpopTHO-

ro pasMeLleHns oGopyacBaHNs ciedyeT OpUeHTUNPOBATECA Ha My6u-
Hy CTOAELWHWLBI He MeHee 700 MM. A nasepHoro ctaHka rnybuHa
CTONELUHMWLEI MOXET GbITb 1 60JIbLUE (CM. rabapuTel cTaHka).

@M «CoBpemerHas wkona» HM «06pasosaHves / PexomeHnaayn no ansaliHy obpasosatensHoro npoctpancTia / Megarorvyecknii KeaHtopuym 13
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[Tpunoxxenue 6 kK MeToguYecKUM PEKOMEHIAIUSM

MNPUMEPHBIN NEPEYEHb OBOPYJOBAHUS, PACXOJHBIX MATEPUAJIOB, CPEJICTB OBYYEHUS U
BOCIIMTAHUA JIA OCHAILIEHUA ITIEJAT'OI'MYECKOI'O KBAHTOPUYMA

Munu-
Oopa3oBaresibHOE
Ne i/ IIpumepHbIe MUHMMAJIbHBIE TPEOOBAHUS MaJIbHOE
pelieHue
KOJIM4eCTBO
I. EcTecTBeHHOHAYYHBIH NPOPUIIb
OOecnieunBaeT BBHIMOJIHEHUE TAOOPATOPHBIX PAdOT MO XMMHUHU HAa yPOKaX B OCHOBHOMW IIKOJE U
IIPOEKTHO-UCCIIEA0BATENBCKON NEATEIBHOCTH YUALUXCSL.
Komruiekranus:
BbecripoBoiHOM MyIBTUIATUMK 110 XUMUU C 3-MSI BCTPOSCHHBIMU JATYUKAMU:
Hatuuk pH ¢ nnanazonom uamepenus He yxe yeM ot 0 1o 14 pH
JlaTyuK 3JIEKTPONPOBOAMMOCTH C AUana3zoHaMu u3Mepenus He yxxe uem ot 0 10 200 MkCwm; oT
0 mo 2000 mxCwm; ot 0 mo 20000 MxCm
JlaTuuk Temneparypsl ¢ [uana3oHoOM U3MepeHus He yxke yeM oT -20 1o +140C OtnenbHble
Hudposas nadoparopus JATYUKU:
1.1. 1o XuMuu (6a30BBIit JlaTuvK ONTHYECKOM MIOTHOCTH 525 HM AKceccyaphbl: 6

YPOBEHB)

Kabens USB coennHuTenbHbBII

3apsiiHOe yeTpoicTBO ¢ kKabenem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 3KCIUTyaTaluu HUPPOBOI 1abopaTopuu
Ha6op nmabopatopHoii OCHaCTKH

[TporpammHuoe obecnieueHue

Metoaunueckue pekoMeHaanuu He meuee 40 pabot

Hanuune pycckosseiaHoro canra noanepxku Hanmuuue
BUJICOPOJIUKOB.
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1.2.

[udposas nadopaTopus
o 6uosnoruu (6a30BbII
YPOBECHbD)

OO6ecnieurBaeT BHITIOJHEHHUE JTAOOPATOPHBIX padOT HAa YpOKaxX 1Mo OMOJIOTHMHA B OCHOBHOM IIKOJIE
u HpOGKTHO-I/ICCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH YUallIUXCA.

Kommiekramus: becpoBoaHOM MyThTHAATYHUK TIO OMOJIOTHH C 5-10 BCTPOSHHBIMH JTaTYNKAMHU:
JlaTuuk BiaaxHOCTH ¢ auanazoHoM uzMepenus 0...100%

JlaTyuK OCBEIIEHHOCTH C TMana30HOM u3MepeHus He yxke yem ot 0 1o 180000 nk

Hatuuk pH ¢ nnanazonom uamepenus He yxe yeM ot 0 1o 14 pH

JlaTuuk Temiieparypsl ¢ 1Mana30HOM U3MEpEeHUs He yxe yeM oT -20 go +140C

JlaTuMk TeMmIiiepaTypbl OKpYXarollel cpeibl ¢ JUana3oHOM HM3MEpeHHs He yxke yeM oT -20 1o
+40C

AKceccyaphl:

3apsimHOe yeTpoicTBO ¢ kKabenem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 3KCITyaTaluy HUPPOBOI 1abopaTopuu

[Mudposas BumeokaMepa ¢ METATMIECKUM MITATUBOM, pa3pemnicHue He MmeHee 0,3 Mmukc
[Tporpammuoe obecnieueHue

Metoaunueckue pekoMeHaanuu He meuee 30 pabot

YnakoBka

Hanuune pycckos3pI4HOTO caiiTa MOAIEPKKU, HATMYKUE BUIEOPOJIUKOB
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1.3.

Hudposas naboparopust
no (usuke (cTaHIaAPTHBII
YPOBEHB)

ObecrieuynBaeT BBIMOJIHEHNE YKCIIEPUMEHTOB 110 TEMaM Kypca (PU3UKH.

Kommiekranus:

BecripoBoHOM MyIbTUIATUMK 110 GU3UKE C 6-10 BCTPOCHHBIMH TaTYHKAMHU:

[udposoit gaT4MK TEMIEPATYpHI ¢ JUATIA30HOM U3MEpPeHHs He yxke ueM oT -20 1o 120C
Hudposoii gaTunk aOCOTOTHOTO JABJIEHUS C JUANIA30HOM U3MepeHus He yxe ueM oT 0 10 500
klla

JlaTuvK MarHUTHOTO TOJISl ¢ AMANa30HOM U3MepeHus He yxe ueM oT -80 1o 80 MmTxn

JlaTuuk HanpsHKEHUS ¢ Auana3oHaMy U3MEpPEHHs He yKe 4eM ot -2 10 +2B; ot -5 no +5B; oT
10 mo +10B; ot -15 mo +15B

JlaTunk TOKa HE yxe 4eM ot -1 1o +1A

JlaTuuk akcenepoMeTp ¢ MoKazaTessiMu He MeHee yeM: +2 g; +4 g; +8 g OTaenpHble
YCTpOICTBA:

USB ocnumnorpad He meHee 2 kanana, +/-10 B

AKceccyaphl:

Kabens USB coequHUTEIBLHEBII

3apsimHOe ycTpoicTBO ¢ kKabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KoHncTpykTop a1 mpoBeieHus: 3KCIEPUMEHTOB

Kparkoe pykoBOACTBO 10 3KCITyaTaluy HUPPOBOI 1abopaTopuu
[Tporpammuoe obecnieueHue

Metoaudeckue pekomenaanuu (40 pabor)

Hanuune pycckosA3bIMHOIO caiTa NOAAECPKKU

Hannuue Buaeopoankos.
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1.4.

Muxkpockor 1uppoBoi

Tun mukpockomna: 6MONIOrnYecKui

Hacaznka MuKpockoma: MOHOKYJISIpHast
Haznauenue: nabopaTopHbIit

Merton ncciieIoBaHus: CBETIOE MOJIE
Matepuan ONTHKU: ONITUYECKOE CTEKIIO
YBenuueHnue MUKpockona, kpat: 64 — 1280
Oxynsaper: WF16x

OOnbexTuBsl: 4x, 10x, 40xs (moaNpy>KUHEHHBIH )
PeBonbBepHas royioBka: Ha 3 0ObEKTHBA

Tur moACBETKH: 3€pPKajIo WU CBETOANO
PacnonoxeHne noaCBETKY: BEPXHSIS U HYDKHSSA
Marepuan kopmyca: MeTail

[IpenmeTtHsIil cTosnk, MM: 90

Ucrounuk nuranus: 220 B/50 '

Uucno meranukcenen: 1

L.5.

YyeOHoMCCIEA0BATEIbCKAS
naboparopusi OMOCUTHAIIOB
Y HEUPOTEXHOIOTHUI

B cocras Bxogsr:

Cencop Tun 1 e menee 1 mr., o6ecreunBaeT BO3MOKHOCTh PETHCTPALUU CUTHAJIA
AJIEKTPUUECKON aKTUBHOCTH MBIIII] (3s1eKTpoMuorpammsl, OMI'). Peructparus nomxHa
OCYILIECTBIISIETCSI HEMHBA3UBHO, CYXUMH JIEKTpoaMu. J{0JI’KHA UMETBCSI BO3MOXHOCTh
KpEIUIEHUs] K pyKE UeJIOBEKa, YTO JOJDKHO 1aBaTh BOZMOXKHOCTh PETMCTPUPOBATH
AJIEKTPUUYECKYIO aKTUBHOCTH MBIIIIIBI B 00JIACTH, HA/I KOTOPOM pacroiaraeTcsi KpereHue.
[Tpu HanpsKEHUU MBIIILBI JODKHA OBITh 00ecTieyeHa BO3MOXKHOCTh HaOIIOJCHUS TyYHOCTH
cur"aia (T.e. nmpucyrctBue OMI), mpu paccimabaeHnn MBI - ee oTcyTcTBUe. Cencop Tum
2 He MeHee | mT., o6ecneurnBaeT BO3MOXKHOCTh PErHCTPAIlMi CUTHANA (DOTOMIETU3MOT PaMMBbI
(®IIT) onTHYECKUM TTYTEM, 3a CUET U3MEHEHHUS OTPAKEHHOTO OT
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KPOBEHOCHBIX COCY/IOB CBETa, 00bEM KOTOPBHIX U3MEHSETCS MO BO3JICHCTBUEM ITYJIHCOBOI
BOJIHBI. CeHCOp J10JKEH ObITh 00ecreueH BO3MOKHOCTBIO KPEIIEHUS K MOIyIIeUYKe Maliblia
YeJI0BEKa.

Cencop Tun 3 He MeHee 1 mIT., oOecrieunBaeT BO3MOKHOCTb PETHCTPAIIMK CUTHAJA
anektpokapanorpammsel (OKI') He nHBa3uBHBIM criocoboM, peructparuu I, I u 111 orBenenwmii.
Cencop Tun 4 e menee 1 mT. obecrieunBaeT BO3MOKHOCTb: PETUCTPAIIMK CUTHAJA
KokHOTanTbBaHU4eckoit peakiuu (KI'P), peructpamus KOTOpOTro OCYIIECTBISETCS Ha
ITIOCTOSTHHOM TOK€; MOJKIIFOUYEHHUSI K TEJIy YEJIOBEKA C IIOMOUIBIO CYXHX 3JIEKTPOJIOB.

Cencop Tun 5 He MeHee 1 mIT., oOecrieunBaeT BO3MOKHOCTD: PETUCTPAIIMH CUTHAJIA
ANEKTPUIECKON aKTUBHOCTH MO3ra (D317) C MOMOIIBI0 CYyXHX HEMHBAa3UBHBIX AJIEKTPOIOB;
PErucTpalyy 3JEKTPUYECKON aKTUBHOCTH Pa3HbIX JOJIEH MO3ra.

Cencop Tun 6 He menee | mt., o6ecrneunBaeT BO3MOKHOCTb: PETUCTPAIIMY CUTHAJIA KOJIeOaHUs
rpyaHoi kiaetku (CeHcop AbIXaHus); ONpeeNeHHs YaCTOThI JbIXaHUS.

YcrpoiicTBo 11t cOopa TaHHBIX OT CEHCOPOB M Mepeadn Ha MEePCOHATIBHBIN KOMITBIOTED
obecrieyrBaeT BO3MOKHOCTh cOOpa JaHHBIX OT MOAKIIOUEHHBIX K HEMY CEHCOPOB U OTIIPABKY
nostydeHHbIX gaHHbIX Ha [1K. ITonkmtouenue nenrpanpsaoro moayis k IK npomxHo
ocymecTBIAThCs ¢ oMotbio USB-kabens. Y cTpoiicTBo 11 cO0pa JaHHBIX TOJKHO HMETh
rajgpbBaHnuecKkyro nzonanuio ot I1K, obecrneunBaTh BO3MOXXHOCTb OJTHOBPEMEHHOTO
MOJIKJIIOYEHUS BIUIOTH 10 4 ceHcopoB. Kaxplil n3 BXxon0B Y cTpoiicTBa s cOopa JaHHBIX
JOJKHO UMETh TajIbBAaHMUECKYIO M30JIALMIO (00ecrieueHne MeXKaHaIbHOW TajbBaHUYECKON
u3ossun). [logkimoueHne ceHCopoB K Y CTPOMCTBY AJist cOOpa JaHHBIX OCYIIECTBISETCS C
MIOMOIIBIO CIEIMATU3UPOBAHHBIX pazbeMoB THIIa LEMO, o0ecrieunBaromux npaBmiIbHOCTh
MIOJKJIIOUEHUS Pa3beMa U CHIDKAIOIIMX PUCK CIY4allHOIO KacaHUs pa3beMOB TOKOIPOBOISALINX
YacTeil, a Takke 00eCcTeYNBAIOIINX 3aUIUTY OT HECAaHKIIMOHUPOBAHHOTO MOJIKIIOYCHHUS K
IIPOU3BOJIbHBIM YCTPOMCTBAM.

Monyns «KHomka» He MeHee | mT., o6ecnedrnBaeT BO3MOKHOCTD: Pa3METKH PETUCTPUPYEMBIX
curHasioB. KonnyecTBo pazmMedaeMbIX COCTOSIHHM CUTHANA JOJDKHO OBITh HE MEeHee 3-X
Pa3JIMYHBIX KATETOPUA.

YCTpolcTBO A1 perucTpaluy apTepraibHOTO JaBjieHUs: He MeHee | mT. Meroauueckoe
nmocobue, KOTOpoe JOJKHO coiepkaTh He MeHee 30
1a00paTOPHBIX/MTPAKTUYECKUX/IEMOHCTPAIIMOHHBIX padoT.
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1.6.

JlaGopatopHoe
obopymoBanue 1o Gu3nKe

Komrutekt Nel Becrwl
3JEKTPOHHBIE,
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W3MEPHUTENbHBIN MUINHAP (MEH3YpKa), mpenen uzMepenus 250 M (ieHa neneHus 2
MJI), CTaKaH TIaCTUKOBBIN 250 mi - 2 T, nuaamomMetp Nel, mpenen usmepennst 1 H
(nena nenenus 0,02 H), nuaamometp Ne2, mpenen nzmepenns S H (tiena genenns 0, 1
H), moBapeHHast coib, JIOXKKA IS IEpEMEIIUBAHUS, IIMIHHAP cTanbHOU Nel, V =
(25,0+0,3) cm3, m = (195+2) 1, munuHap amomuHueBbIin Ne2, V = (25,0+£0,7) cm3, m =
(70£2) r, mumHAp iacTUKOBbIN Ne3, V = (56,0+1,8) cMm3, m = (66+2) r uauHAp
amroMuaneBbIid Nod, V = (34,040,7) cm3, m = (95+2) 1. Huth anuHo# 1,2 M. Kommuiekr
Ne2

IITaTUB JJAOOPAaTOPHBIN C Aepxkarensamu, nuHamomerp Nel, mpexen usmepenus 1 H
(uena nenenus 0,02 H), nunamomerp Ne2, npenen uzmepenus 5 H (1iena nenenus 0,1
H), npyxuna 1 Ha miaHIeTe ¢ MIJUTMMETPOBON IMIKaOM, skecTKoCTh (50+2) H/m,
NpyXHHA 2 Ha IUTaHIIeTe C MIJUTUMETPOBOH 1IKanoii, xectkocts (10+2) H/m, rpy3 - 3
mT., ¢ obo3HaueHueM Nel, No2, Ne3, maccoii mo (100£2) T Kaxablid, Tpy3 HAOOPHBIH,
IIO3BOJISIFOIINN yCTaHABIMBATh Maccy Ipy30B: maccol (60+1) r, maccoit

(70£1) r, maccoii (80+1) T,

JMHEWKA U TPAHCTIOPTHUP, JTHHA JuHEeiku 300 MM ¢ MHUJUTUMETPOBBIMH JIEIEHUSIMU, OPYCOK
C KPIOYKOM U HUTBIO, Macca Opycka m = (50+5) r Hanpasnstomias, [muaon S00MM. J[Be
MOBEPXHOCTHU HAIpPaBJIAIOLICH UMEIOT pa3Hble K03 GULmeHTs TpeHus Opycka 1o
HarnpasJsIoneil: moBepxHocTh "A" - mpubnusurensHo 0,2, moBepxHOCcTh "B" -
npubmusurensho 0,6. Kommuiekt Ne3

MCTOYHUK MTUTAHUS TIOCTOSIHHOTO TOKAa BOJIBTMETP ABYXIpEAETIbHBIH, peen uaMepenus 3 B,
ueHa aenenus 0,1 B; npenen nzmepenus

6 B, nena nenenus 0,2 B,

aMIIepMETp IBYXIPENEIbHbBIN, Mpenes usMmepenus 3 A, nena genenud 0,1 A;

npenen uzmepenus 0,6 A, nena nenenus 0,02 A, pesuctop R1, conpotupienue
(4,7£0,5) Om, pesuctop R2, conporusnenue (5,7+0,6) Om, pe3uctop R3,
conpotusienue (8,2+0,8) Owm,
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Ha0Op MPOBOJIOYHBIX PE3UCTOPOB PIS (pe3ucTopbl 00eCeynBalOT MPOBEICHNE
MCCIIETOBaHMS 3aBUCUMOCTH COTMIPOTHUBIICHUS OT JUIMHBI, IIOMAAH MTONEPEYHOr0 CEYeHUS U
YAETBHOTO COMPOTUBIICHHSI POBOIHUKA), TaMIIOUKa, HOMUHANIbHOE HamnpsbkeHue 4,8 B, cuna
Toka 0,5 A, mepeMeHHbIH pe3uctop (peocrar), conpotusieHue 10 OM, coeTMHUTENbHBIC
npoBoja - 10 mr., kimod. Komrekt Ned

MCTOYHUK MUTAHUS MIOCTOSHHOTO TOKa coOuparomias auH3a 1, hokycHoe paccTosiHHe
F1=(100£10) MM, cobuparomias ma3a 2, poxkycHoe paccrosaune F2=(50+5) mm,
pacceuBaromias JimH3a 3, pokycHoe paccrosaue F3=-(75+5) mm, nuneiika, qiuHa 300 MM ¢
MUJUIMMETPOBBIMH JI€JICHUSIMU, SKpaH, HallpaBJIsomas (OnTuyeckas CKkaMbsl), caiij
"Mopenp npeamera, mesneBas quadparma, OCBETHTENb, 00SCTICUMBACT OIBITHI C TUH3AMH U
BO3MOYXHOCTb TIOJTyYEHHS Y3KOTO ITy4Ka JJIsl OIbITa C OMYLUIUHAPOM,

MONMYIUAUHAP, nuameTp (50+5) MM, ToKazaTesb MpeJIoMIICHUs PUMEpHO 1,5,

TUTAHILET Ha MJIOTHOM JIUCTE C KPYTOBBIM TPAHCIIOPTUPOM U ¢ 0003HAUEHHUEM MECTa IS
nonyumwinHapa. Kommiekt NeS

CEKYHJIOMED DJICKTPOHHBIN C TaTYMKAMH,

HAIPABIIAOIIAS CO IITKATION, 00ECTIeUnBaeT YCTAHOBKY IaTYMKOB MOJIOKEHUS M YCTAHOBKY
NPYXUHBI MasiTHUKA OPYCOK JAEPEBSIHHBIN ¢ MyCKOBBIM MarHuToM, Macca opycka (50+2) r,
OJIHA U3 TIOBEPXHOCTEH OpycKa UMEeT OTJIMYHBIN OT APYTUuX KOdPPUIIUESHT TPEHUS
CKOJIbKEHUS ), IITATUB C KPEIUICHUEM Il HAaKJIOHHOM TIOCKOCTH, TPAHCIIOPTUD, HUTSHOM
MasiITHUK C TPY30M U C ITyCKOBBIM MarHUTOM (MMEETCS] BO3MOXKHOCTbIO U3MEHEHHUSI ITTUHBI
HuTH, ;ymmHa HATH 50 cM, Macca rpy3a 100 1), rpy3 - 4 mr., maccoit o (100£2) r KaxabIid,
npyxkuHa 1, sxkectkoctbh (50+2) H/m,
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IIpYyKHUHA 2, )KeCTKOCTb (2042)

H/m, mepnas nenta. Kommiext Ne6

IITaTUB TaOOPATOPHBIN C JepKATENSIMU, phIYar,

mHa 40 CM ¢ KpeTUICHUSIMH TSl TPY30B, OJI0K

IMOIBIKHEIH, OJIOK HEITOABY KHBIH,

HUTD,

rpy3 - 3 mT., Mmaccoit o (100+2) r kax b, TUHAMOMETD, TIPEACI
u3Mepenus S5 H, nena nenenusd 0,1 H, nuneiika, amunoit 300 mMm ¢
MHJUTAMETPOBBIMU ACNEHUAMH, TpaHcropTup. KommmaekT Ne7
KaJIOpUMETP, TEPMOMETP, BECHI AIEKTPOHHbBIE, U3MEPUTETHHBIN
nunuHIp (MEH3ypKa), mpeaen u3Mepenus 250 Mit, TUIMHAP CTaTbHON Ha
Hutu Nel, V = (25,0+£0,1) cm3, m = (189+2) r, IuauHADP aTIOMHUHUEBBII
Ha HUTH Ne2, V = (25,0+£0,1) cm3, m = (68+2) T, HUTH JyIHHON 1,2 MII.
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1.7.

JlaboparopHoe
00opyoBaHUE IO XUMUHI

Becsl mabopaTopHbIe 3JIeKTpOHHBIE ¢ TpeaenoM nu3meperus He meHee 200 r,

CIUPTOBKA JabopaTopHas - HaTM4KMe, BOPOHKA KOHMYECKasl - HAJIM4He,

najouka CTeKJIsTHHas - Hanuaue, mpoodupka [1X-14 ve menee 10 mryk,

cTakaH BbICOKHH ¢ HocukoM BH-50 ¢ MeTkol He MeHee 2 MITYKH, UITUHIP

M3MEpUTENbHBIN 2-50-2 (CTEKISHHBIN, C MPUTEPTOU KPBIIIKON ) - HATUYHE, ITATHB

Ut poOupok Ha 10 THE3 - HanMIHeE ,

32)KUM MTPOOMPOYHBIN - HATMYKE, IITATeIb-JI0XKeUKa He MeHee 2 ITYK, Ha0op (1akoHOB yIs
XpaHEeHHUsI PaCTBOPOB U peakTUBOB (00beM (rakoHa 100 mi - He MeHee 5 KOMIUIEKTOB 10 6
mTYyK, 00beM ¢uakona 30 mi - He MeHee 10 KOMIUIEKTOB 110 6 ITYK), IUIUHIP
M3MEPUTENIbHBII C HOCUKOM HE MEHEE 2 IIT,

ctakaH BeIcOkHi 500 M1 HEe MeHee 3 T, HabOop epiIei ISl MBIThSI TOCY/ABI (€I TSI MBIThS
MpoOUPOK - HE MEHEee 3 IIT, epIIl IJIs MBIThsI KOJIO - He MeHee 3 mIT), XajaT Oelnblil X/0 He MeHee
2 T, MepyYaTKU PEe3NHOBBIE XUMUYECKHE CTOMKHIE HE MEHee 2 1T, OYKH 3allUTHbIe- HaJu4ue,
¢buneTper Oymakabie HEe MeHee 100 mTyk, roprodee s CnupToBOK He MeHee 0,33 1.

1.8.

Amnmnapar Kunna

Arnnapar Kunna npeaHasHaueH A1 NOJy4eHUs TaKUX ra30B Kak BOJOPOJI, CEPOBOIOPOI,
TMOKCHUJI CepPbI, YIIIEKUCIBIN ra3, a30T, KUCIOPO B Tab0opaTOpHBIX yciaoBusax. [IpennazHaueH
JUIs1 UCTIOJIB30BaHUS B 00111e00pa30BaTENbHBIX YUPEKIACHUIX, IPU MIPOBECHUN JTa00PATOPHBIX
OTBITOB HA YPOKAaX XUMUH, a TAKXKE JIFOOBIX IPYTUX MPOMBILIUICHHBIX J1a00paTOpUsX JUIs
MMPOBCACHUA XUMHUYCCKUX HCCHGHOBaHHﬁ.

1.9.

banst komOMHUpOBaHHAS
nabopaTopHas

PykoBoaCTBO 10 KCIUTYaTaIlliy Ha PYCCKOM si3bIKe. KOMITIIEKTHOCTD: 3JIEKTPOTUIMTKA, EMKOCTh
JUTSI TIECKA, EMKOCTD JIsl BOJIBI, KOH(OPKU HE MeHee — 4 1IT., KpbImka. HanpspkeHue nuTaromei
cetu 220 B.
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[Tpobupka Ouomornyueckasi IPUMEHSETCS JUIsl TPOBEACHUS PAa3IMUHBIX KAUeCTBEHHBIX PEaKLUi,

1.10. [Ipobupka noceBa OakTepUaIbHBIX KyIbTYp. JlaMerp 10mkeH ObITh He MeHee 16 MM, BBICOTa — HE MEHee 40
150 Mmm
O0BeM, MK B nuama3one ot 0,5 10 5

1.11. Hozarop tun 1 [TorpentnocTs MK He 60mee £0,075 mist 5 MK 4
Tounocts, MK He 00jiee £0,03 mg 0,5 Mk
O0béM, MKII B nuamasone ot 1 mo 10

1.12. Ho3artop Turm 2 [Morpemnocts Mkt He 6omee +0,1 s 10 MK 4
Tounocts, Mk He Oosee £0,035 mist 1 Mk
O0BeM, Mk B nuama3one ot 100 go 1000

1.13. Ho3zarop Tum 3 [TorpentnocTs MK He 60see +6 mast 100 Mk 4
TouHocTh, MK He 00jiee £10 musa 1000 Mk
Huamazon ckopoctu: ot 600 1o 2600 06/mMuH. MakcuManbHBIA 00BEM MEpEMEIINBAHUS HE

1.14. MaruuTHas Melajika wmenee (H20) - 5 1. 1

Crepuiuzarop st B komIuiekTe: crepuin3aTop, HaroJibHas MOICTaBKa JIsl CTEPHIIN3aTopa, CUCTEMa
1.15. 1a00paTOPHOM TTOCY/IBI MPUHYAUTEIBHOTO OXJaxaceHus. J[nama3zon pabounx temmepatyp: ot 50 mo 200 °C. 1
BO3AYIIHBIN VYcranaBnuBaemoe BpeMs B auamna3oHe: ot 1 10 999 munyt. O0beM cTepuIn3aluoOHHON

Kkamepsl He MeHee 40 1.
B cocraB Habopa BXOJAT MPOOUPKH:
[Tpobupka tum 1. JInamerp He menee 14 MM u He 6ostee 15 Mm - 20 mIT.

1.16. Ha6op mpobupok POOHP A P 6

[Tpobupxka tum 2. [luamerp e meree 16 mm u e 60see 18 MM - 20 .
[Tpobupxka tum 3. [{uamerp e meree 21 MM u He 6osee 24 MM - 20 .
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KomruiekT n3aenuii u3

Cocras:

Kacrprons - 1 mr.
Kpyxka - 1 mr.

Kpsbimka (x Turmto) - 1 mr.
Jloxka - He MeHee 2 IT.

1.17. KepaMuku, ¢papdopa u
P > bapdop Crynka - 1 mrT.
dasHCa
Turens - 1 mrT.
Yama (BeImapuTenbHas) - HE MEHEE 2 IIT.
[IImarens - HE MEHEe 2 MIT.
ITect - 1 mr.
Yamra
1.18. KpUCTATTH3AIHOHHAS HuameTtp He menee 100 mm. HomuHnanbHas BMecTUMOCTh HE MeHee 300 Mt
CocraB: He MeHee 6 MEpHBIX KOJIO, U3TOTOBJIEHHBIX U3 CTEKIIA.
Kon6a mepnast Tun 1 - He MeHee 2 miT., 00beM He MeHee 250 M.
1.19. Komnekt MepHEIX KOO | Konoa mepHas Tnm 2 - He MeHee 3 IT., 00beM He MeHee 500 ML
Kon6a mepnast Tun 3 - He menee 1 miT., 06bem He Meree 1000 mut.
2. TexHosornyeckuii npopuiab
OO6pa3zoBaTenbHBIN HA0OP TOJDKEH OBITH MpeIHA3HAYCH SISl U3YYCHHS OCHOB pa3pabOTKU
MPOrpaMMHUPYEMBIX MOJI€Iel aBTOHOMHBIX MOOMIIBHBIX POOOTOB.
O6pasoBaTenbHbIH B coctaB Habopa 10KHO BXOAUTH: KOMITJIEKT KOHCTPYKTHUBHBIX 3JIEMEHTOB U3 IJIACTHKA,
2.1. KOHCTPYKTOD € MHCTPYMEHT ISl paOOThI ¢ KPENEKHBIMU KOMIIOHEHTaMU, CEPBONIPUBO/I C BCTPOEHHOM

KOMIIJICKTOM JaTYUKOB

CUCTEMOMH yIIpaBJIeHHsI, 00ecIIeUrBaroIIeil 00paTHYIO CBSI3b MOJIOKEHNI0, CKOPOCTH M Harpy3Ke
- He MeHee 4 WT., MyJIbT YIPaBJICHUI — HE MeHee 11T, 1aTuuK KacaHus — He MeHee | miT.,
JaTYUK LIBETa — He MeHee 11T, JaTYUK TaKTUJILHO-CEHCOPHBIN CO CBETOMOAHBIM MOTYJIEM —
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He MeHee | 1IT., KaMepa ¢ BO3MOKHOCTBIO OJJHOBPEMEHHOTO OIPEAEIICHHUS] HECKOJIBKHUX [IBETOB
— He MeHee | IT., akKyMyJsTopHas Oarapes — He MeHee | mT.

B coctaB Habopa T0KEH BXOIUTh pOOOTOTEXHHUECKUN KOHTPOJUIEp — HE MeHee 11IT.
PobGoToTexHndeckuii KOHTPOJUIEP TOJDKEH 001agaTh BCTPOSHHBIM IIBeTHBIM JKK skpanoM u
BCTPOCHHBIM MHEPLIMOHHBIM JTATYUKOM.

PoGoToTexHndeckuii KOHTPOJUIEP TOJDKEH UMETh He MeHee 12 MOpTOB sl OKITIOYCHUS
BHEILIHUX YCTPOMCTB U MOPT ISl YCTAHOBKH KapThl MAMSTH.

B cocras Habopa 10KeH BXOIUTh MPOTrpaMMHUPYEMbIii KOHTPOJLIEp — HE MeHee | miT.
[TporpamMmupyemblii KOHTPOJIEP AOJDKEH MPEICTaBIATh CO00I yCTpOHCTBO, 00ECTIeUrBaIOIIEe
BO3MOYXHOCTh OCYIIIECTBIISATH pa3pad0TKy MPOTpaMMHOTO KOJIa, UCIIONIB3Yysl HHCTPYMEHTapUi
cpen paspadborku Arduino IDE.

[IporpaMMupyeMblil KOHTPOJUIEP AOJKEH 00ECIIeUrnBaTh alMapaTHYIO U MPOTrPaMMHYIO
COBMECTHUMOCTb C DJICMEHTHOU 0a30i, BXOSIIEH B COCTaB Habopa.

[TporpamMmmMupyembIii KOHTPOJUIEP TOHKEH COAEPIKATh CIEAyIoIre HHTEp(eichl: mudpoBbe U
ananorossie mopTel — He MeHee S0mT, USB, UART, 12C, SPI, ISP, Bluetooth, WiFi.
[Tporpammupyemblii KOHTPOJIIEP AODKEH COIEpKaTh UHTEP(hEHC Il TOAKITIOYEHUS TIPUBOJIOB
Y TaTYUKOB POOOTOTEXHUYECKOro Habopa— He MeHee 12 miT.

2.2.

O6pa3zoBaTenbHBIN HAOOD
110 MEXaHUKe,
MEXaTPOHHKE U
pOOOTOTEXHHKE

OO0pazoBaTenbHbIN HA0Op JOHKEH OBITh IPEeIHA3HAYCH JUIsl U3yYEHUS] MEXaHUKH, MEXaTPOHUKH
u pobotoTexHuKH. OOpa3zoBaTeIbHBIN HA0OP MpeIHa3HaueH s pa3padoTKu
POrpaMMHUPYEMBIX MOJIETIeH MEXaTPOHHBIX CUCTEM M MOOMIIBHBIX POOOTOB, OCHAIICHHBIX
Pa3IMYHBIMU MAaHUTNYJIALIMOHHBIMU U 3aXBaTHBIMU YCTPOUCTBAMM.

B coctaB Habopa 10KHO BXOAUTH: KOMILJIEKT KOHCTPYKTHUBHBIX 3JIEMEHTOB U3 METaa,
KOMIUIEKT KPETEKHBIX JIEMEHTOB, KOMIUIEKT J1J1sl COOPKH 3aXBaTHOTI'O yCTPONUCTBA — HE MEHEe
1 ., KOJeca ¢ MpOpe3NHEHHBIM 000/10M — HE MEeHee 2 IIT., KOJIeca BCEHANPaBICHHOTO
JBH>KEHUS -HE MEHEE 2 IIIT., MPUBOJI MOCTOSIHHOTO TOKA C MHTETPUPOBAHHON CUCTEMOI
yhpaBieHus, o0ecrieunBarolieil 00paTHYIO CBS3b MMOJOKEHHIO, CKOPOCTU U HAarpy3Ke - He
MeHee 4 IIT., JaTYUK JIMHUY - HE MEeHee 3 IIT., JaTYMK pacCTOSIHUA — He MeHee | 1miT.,
aKKyMYJISITOpHasi 6aTtapest — He MeHee | mIT., 3apsiIHOe YyCTPOHCTBO — HE MeHee | mT. B
cocTaB Habopa JOJIKEH BXOAUTh MPOTrPAMMUPYEMBIIl KOHTPOJLIEp, 00eCeunBaloIni
BO3MOYXHOCTb OCYILIECTBIISAThH pa3pab0TKy MPOrpaMMHOTO KOJIa, UCIIONb3Yys HHCTPYMEHTapuit
cpex pa3pabotku Arduino IDE. IIporpammupyemMsblii KOHTpOJUIEp TOKEH 00ecTiednBaTh
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anmapaTHyio ¥ IpOrPaMMHYIO COBMECTUMOCTD C 3JIEeMEHTHOH 0a30ii, BXO11ell B cOCTaB
Habopa. [IporpamMmmupyeMblii KOHTPOJUIEP TOJKEH COAEPIKATh CIEAYIOINE HHTEP(PEHCh:
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nudposeie u aHanorossie MopTel — HE MeHee S0mT, USB, UART, 12C, SPI, ISP, Bluetooth,
WiFi. [IporpamMmmupyemsliii KOHTPOJUIEP TODKEH COAEPKaTh MHTEpdEc (s MOIKITFOYCHHS
MIPUBOJIOB M TATYUKOB POOOTOTEXHUUECKOTO Habopa), peain30BaHHbIN Ha 0a3e mmHbl RS-485 —
He MeHee 12mr. [IporpamMmMupyeMblid KOHTPOJUIEP AOJIKEH COJEPAKATh CHIIOBOM MOPT ISt
MOJIKJIIOUEHUS BHEIIHEHW HAarpy3KU WM MOTOPOB — HE MEHee 21IT.

B cocraB Habopa 10KEeH BXOAUTH MOJIYJIb TEXHUUYECKOTO 3peHHs — He MeHee lmt. Moayns
TEXHUYECKOT0 3pEHHS I0JKEH 00ecreunBaTh BO3MOKHOCTh KOMMYHUKALIUY C aHAIOTUYHBIMU
MOMYJISIMU TTIOCPEICTBOM IIWHBI Ha 0a3e MociieI0BaTeIbHOTO HHTEpdEiica C IeNbl0 JaTbHEHIIIeH
neperayu pe3ysbTaToB U3MEPEHUN TPYIIbI MOIYJIEH Ha YIPABIISIONIEe BEIUUCIUTEILHOE
YCTPOMCTBO, MOJKJIIOYEHHOE K JaHHOHN IIUHE.

Monynb TEXHUYECKOTO 3PEHHUSI IOJIKEH 00ecreynBaTh BO3MOKHOCTh OCYILECTBIISITh HACTPOUKY
MOJYJISI TEXHHUUECKOT0 3peHHSI - HACTPOIKY SKCIO3UIINU, OanaHca 0enoro, IIBETOPa3HOCTHBIX
COCTABJISIFONIUX, TUIOIIAIA OOHAPYKHMBAeMOM 00J1aCTH N300paKEHHSI, OKPYTIIOCTH
oOHapyXHBaeMOI 001aCTH U300paKEHUS, TTOJIOKEHNE 0OHAPY)KHUBAEMBIX 00JIacTel
OTHOCHUTEINILHO JIPYT ApyTa.

Monynb TEXHUYECKOTO 3pEHHsI TOJKEH 00ecreynBaTh BO3MOKHOCTh HACTPOUKH Ha
OJIHOBpEMEHHOe 0OHapyskeHue He MeHee 10 pa3InyHBIX OJJUHOYHBIX OOBEKTOB B CEKTOPE
0030pa, 1160 HE MeHee 5 COCTAaBHBIX 00BEKTOB, COCTOAIINX U3 HE MEHEe 3 pa3IMYHbIX
rpaduyecKuX MPUMUTHBOB.

Moy TEXHUYECKOTO 3pEeHUs JOJDKEH 001a1aTh BCTpoeHHBIMU uHTepdeiicamu — USB,
UART, 1-wire TTL, I2C, SPI nnst KOMMyHUKAITUU CO BHEIITHUMH TI0IKJIFOYaeMbIMU
YCTpOMCTBAMU.

2.3.

Ob6pazoBarenbHbIi HAbOP
IO 3JICKTPOHHKE,
ANIEKTPOMEXAHHUKE U
MHKPOIPOLIECCOPHOM
TEXHHKE

HaGop nomken ObITh peAHa3HAYCH I U3YYCHHUSI OCHOB POOOTOTEXHHUKH, SIIEKTPOHUKHU U
CXEMOTEXHUKH U 00€CIIeYnBaeT BOZMOXKHOCTh Pa3pabOTKH MOJAEIH
MOOMIIBHOMAaHUTYJISIIMOHHOTO po0oTa, ynpasisiemoil B FPV-pexume nocpenctsom
IPOrPaMMHOT0 0OecreueHus], MoCpeICTBOM rpaduueckoro nurepgeiica u3 Habopa KHOIIOK,
TepeKIIrovaTesei, JHKONCTHKa, 00JIaCTH ISl OTOOpaYKEHHUS BUJICO.

B cocraB Habopa TOMKHBI BXOJIUTh:

1. Kommekryromue, 06anaromnye KOHCTPYKTUBHOM, AJIEKTPUIECKON B MPOTPaMMHOMN
COBMECTUMOCTBIO APYT C APYTOM.
2. KommuiekT a5eMeHToB u3 MeTaa /iyl COOpKM MakeTa MaHUIYJIALIUOHHOTO U

MOOUITBEHOTO POOOTOB.
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3. [IpuBoaa pa3IMYHOTO THUIIA: MOTOPBI, CEPBOIPUBO/L OOJIBILION, CEPBONIPUBO/] MAJIBIH,
IIPUBOJ
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C BOBMOKHOCTBIO YIIPABJICHUA B IArOBOM PCIKUMC.

4. DneMeHTHI A1l COOPKU BaKyyMHOTO 3aXBaTa: BaKyyMHasi IPUCOCKA, 3JIEKTPOMarHUTHBIN
KJIanlaH, BaKyyMHBII Hacoc.
5. DneMeHTHas 0a3a Jjisi MPOTOTUITMPOBAHUS, a Tak ke auctuier JKK-tumna, nappakpacHbiii

JaTYUK, yIbTPA3BYKOBOM JaTYMK, JATYUK TEMIIEPATYPHI, TaTYMK OCBEIIEHHOCTH, MOLYJIb
Bluetooth, moxyne UK-npuemuunka, moayns MK-niepenatdnka, akkymyssTop, 3apsiiHOE
YCTPOMCTBO.

6. MynpTUAATUUK U1 U3MEPEHUS TEMIIEPATYPBI U BIAKHOCTH OKPYXKAIOLIEH Cpenpbl,
oOJnagarontuii BCTPOCHHBIM MUKPOKOHTPOJUIEPOM (TaKTOBasi 4acToTa - He MeHee 16 MI',
O0beM nmamsTH, JOCTYITHOM MO MIWHE JAaHHBIX MUKPOKOHTpOJIIepa — He MeHee 8 KoaiiT),
unrepgeiicom 1-wire TTL, pazpemom tuma RJ.

7. KoMIIIeKT BEIUMCIUTENBHBIX MOYJIEH ME3OHUHHOM apXUTEKTYPbI, IPEACTABIISIOMNX
coboit 6azoBy1o mary, wiary s Ethernet - coeuHenus 1 miaty moAKIIOYEHUS U YIIPaBICHUS
CHJIOBOM Harpy3koit nmocpenctsom PWM curnana. ba3osas miara npencrasiser coboit
POrpaMMHUPYEMBIH KOHTPOJIIEP U 00J1a1aeT BCTPOSHHBIMU IIU(PPOBBIMH U aHAJIOTOBBIMH
nopramu, uatepdeiicamun USB, UART, 12C, SPI, 1-wire TTL, Bluetooth, WiFi.

8. [IporpamMMupyemslii KOHTPOJLIEP, MOAEPKUBAIOIINN HHCTPYMEHTAPUN Cpel
pazpabotku Arduino IDE u Mongoose OS u s3b1k0B niporpamMmupoBanust C\C++, JavaScript,
obnagaromuit IU(POBEIMU U aHAJIOTOBBIMUA MOPTAMHU, BCTPOSHHBIMU IMPOTPAMMHUPYEMbIMH
KHOITKaMHU, CBETOJIMO/IaMH U JIEKTPOMEXaHMYEeCKUMU Moaylisimu 1 uHTepdeticamu USB,
UART, 12C, SPI, 1-wire TTL, Ethernet, Bluetooth, WiFi.

9. Moynb TEXHUYECKOTO 3pEHHUsI CO BCTPOCHHBIM MUKPOIIPOIIECCOPOM, 00ECTIEUHBAIOIIUM
BBITTOJIHEHUE BCEX U3MEPEHUH U BBIUMCIIEHUH, 00EMOM HECHEMHOM SHEPrOHE3aBUCHMO
namsTH - He MeHee 81'0, MHTerprupoBaHHOM KaMepoil (MaKCUMalIbHOE pa3pelleHe - He MeHee
2592x1944 en.), ontudeckoii cucremont, marepgeiicamu 1-wire TTL, UART, 12C, SPI,
Ethernet, BO3MOXHOCTBI0O KOMMYHHUKAIMH C aHAJIOTHYHBIMU MOAYJISIMU M YIIPABJISIOIIAM
BBIYUCIIUTENILHBIM YCTPOICTBOM IOCPEACTBOM LIMHBI Ha 6a3e Mmociae1oBaTeIbHOro HuTepderica.
Moy TEXHUYECKOTO 3pEHHUs JODKEH 00eCeunBaTh: HACTPOMKY AKCIO3UIINY, OaaHca
0eJ10r0, IBETOPA3HOCTHBIX COCTABIISIONINX, IUIOMIAAN U OKPYIJIOCTH OOHAPYKUBAEMOM 00JIaCTH
M300pakeHus, MOJOKEHNU 00OHAPYKUBAEMBIX 00JacTeil OTHOCUTENIHHO APYT Apyra; MaliuHHOE
o0y4yeHHe mapaMeTpoB HEHPOHHBIX CeTel sl OOHapyKeHUsI 00bEKTOB, hopMy 1
3aKOJMPOBAHHBIEC 3HAYECHUSI OOHAPYKMBACMbIX MapKepOB THIA ATuco, pa3Mephl
00HapyKUBaeMbIX OKPY>KHOCTEH, KBaIpaTOB U TPEYroOJbHUKOB, apaMETPOB KOHTPACTHOCTH,
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pa3MepoB, KPUBU3HBI U MOJOKEHHS paCIIO3HABAEMbIX JIMHUH.
10.  Tlocobue 1Mo u3y4yeHUIO0 OCHOB AIIEKTPOHHUKHU M CXEMOTEXHHKH, PEHICHUN B cepe
"NuTepHer Beme", pa3pabOTKU ¥ MPOTOTUIMPOBAHUIO MOJieNeil poOOTOB.

1. [TocoOue 1Mo N3y4eHHI0 OCHOB pa3padOTKU CUCTEM TEXHUYECKOTO 3PEHHUSI U SJIEMEHTOB
HCKYCCTBEHHOT'O MHTEJIEKTA.

68




24.

Ob6pazoBarenbHbIi HabOP
JUTS U3Y4EHUS
MHOTOKOMIIOHEHTHBIX
POOOTOTEXHHUECKUX
CHCTEM H
MaHHITYJISIITAOHHBIX
po6oToB

HaGop momkeH ObITh MpeHA3HAYCH JIJIS1 U3YYCHHS POOOTOTEXHUYECKUX TEXHOJIOTUI
MPOMBIIIJICHHON aBTOMATHU3allNH, & TAK)KE TEXHOJIOTHIA TPOTOTHUITMPOBAHUS H A TMTHBHOTO
MIPOU3BOJICTBA.

B coctaB Habopa TOKHBI BXOJAUTD:

1. Kommekryromue, 06anaromnye KOHCTPYKTUBHON, DJIEKTPUIECKON B MPOTPaMMHOMN
COBMECTUMOCTBIO APYT C APYTOM.
2. KommiekT KOHCTPYKTHUBHBIX 3JIEMEHTOB U3 METaJlla M IJIaCTUKA JJIs1 COOPKU MOJETei

MaHHITYJISIHUOHHBIX pOOOTOB C YIIIOBOM, TNIOCKONapasienbHoi u Delta-kunemarukamu. 3.
CepBomoynb - He MeHee 7 1T, 00Ia1aloui HHTETPUPOBAHHON MHTEIICKTYAIbHOM
CHCTEMOH yIpaBiieHHs, 0OecrieynBaromieil 00paTHYIO CBS3b U KOHTPOJIb MOJIOKEHHS Baja,
CKOpPOCTH BpalleHMsI, Harpy3KH IIPUBO/IA, @ TAK)KE BO3MO>KHOCTH I10CIIEI0BATEILHOTO
MOJIKJIIOYEHUS CEPBOIIPUBOIOB JAPYT C APYroOM U YIpaBieHHUs UMH 110 unrepgeiicy 1-wire TTL.
4. PoOOTOTEXHHUECKUI KOHTPOJIJIEp ME30HUHHOM apXUTEKTYPbI, OCPKUBAIOIINH S3BIKH
pazpabotku C/C++, Python u cpenctea ROS, Bximtouaromuii B ce0s1 O JHOTIATHBIN
MHUKPOKOMIIBIOTED, NepuepuiiHbI KOHTPOJUIE U IJIATy paciuupenus. B cocras
POOOTOTEXHUYECKOTO KOHTPOJIEPa JOJKHO BXOAUTH HE MeHee 4X siiep ¢ TAKTOBOM 4acTOTOM
He meHee 1,2 I'T'n u He meHee 8]0 HecheMHOI YHEProOHE3aBUCUMOM NamsTH, HHTEepdeiicel SPI,
12C, 1-wire TTL, UART, Ethernet, WiFi u Bluetooth, ananorossie u 1u¢ppoBbie MOPTHI,
BCTPOCHHBII MUKPO(]OH.

5. KoMIIIeKT BEIUMCIUTENBHBIX MOYJIEH ME3OHUHHOM apXUTEKTYpPbI, IPEACTABIISIOMNX
coboii 6azoByto miary u maty aius Ethernet — coenunenus. basoas minara npeacrasisier
co00# MporpaMMUpyeMbIii KOHTPOJIJIEp U 001a1aeT BCTPOSHHBIMH LU(POBBIMU U
aHanoroBeiMu noptamu, nHTepdericamu USB, UART, 12C, SPI, 1-wire TTL, Bluetooth, WiFi.
6. Moaynbs TEXHHUECKOTO 3pEHUSsI, CIOCOOHBIN Ha OJJHOBPEMEHHOE OOHAPYKEHUE HE
MeHee 10 pa3muyHBIX OAMHOYHBIX 0OBEKTOB B CEKTOPE 0030pa, TNO0 HE MEHEE 5 COCTaBHBIX
00BEKTOB, COCTOSIIIIMX M3 HE MEHEE 3 Pa3IuvHbIX Tpad)uuecKuX MPUMUTHUBOB, Ha 0aze
BCTPOEHHOT'O BBIYHCIUTEIBHOTO MUKPOKOHTPOJLIEPA, 00ECIIEYMBAIOIIET0 HACTPOIKY
HKCIO3MLINY, OaslaHCca GesIoro, IBETOPA3HOCTHBIX COCTABIIAIOLINX, MIIOLIAU U OKPYTIOCTH
oOHapyKuBaeMoi
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00J1acTH N300paKEeHHMSI, TOJ0KEHUS OOHAPYKUBAEMBIX 00J1aCTEH OTHOCUTEIBHO PYT APyra u
WHTETPUPOBAHHON KaMepbl, 00ECIIEYMBAIOIICH paclio3HaBaHUE IPOCTEHUIITUX H300paKeHUH 3a
CUET BBIUMCIUTEIHHBIX BO3MOKHOCTEH MOIYIIS, @ TaK K€ KOMMYHHUKAIIUU C aHaJIOTUYHBIMU
MOJYJISIMU U YTIPABJISIOUINM BBIYMCIUTEIbHBIM YCTPOUCTBOM IMOCPEICTBOM IIMHBI Ha Oa3e
rocJeIoBaTeIbHOTO nHTEepdeiica u obnagaronuii BcrpoeHHbIME HHTEp(deiicamu — USB, UART,
I-wire TTL, 12C.

7. [{udposbie GyHKIIMOHATBHBIE MOTYJIA Ha 0a3e MPOrpaMMUPYEMOT0 KOHTPOJIIepa
TaKTOBOM yacToTOi He MeHee 16 MI'11 1 00beMOM aMsATH, JOCTYITHOM 10 MTWHE JaHHBIX
MUKpPOKOHTpoJiepa He MeHee 8KO, hyHkimonanpHoro 3nemenTa, uHTepdeiica 1-wire TTL ms
KOMMYHMKAIIUHU C aHAJOTHYHBIMU MOAYJISIMHU U pazbeMa Tumna RJ Takue kak MoJlysib TaKTOBOM
KHOIIKHU — HE MeHee 31IT, MO/1yJIb CBETOAMOa — HE MEeHee 31T, MOAYJIb KOHIIEBOTO
NpephIBaTessa — He MeHee 31T, MOIYJIb JaTuuKa 1Beta, Moayibs RGB cBeroanona.

8. DneMeHTHI A1l COOPKU BaKyyMHOTO 3aXBaTa: BaKyyMHasi IPUCOCKA, 3JIEKTPOMarHUTHBIN
KJIanlaH, BaKyyMHBII Hacoc.
9. [TporpammHoe obecrieueHue, obecrneynBaroniee TPEXMEPHYIO BU3yalIU3allui0 MOJENN

MaHHUITYJISIIMOHHOTO pO00Ta B MpOIecce pabOThI, MOCTPOSHUE MPOCTPAHCTBEHHON TPACKTOPHH
JBKEHUS U BO3MOKHOCTD 3aJIaHMsI TIOCIEA0BATEIbHOCTH TOYCK JIJIsI TPOXOXKICHHS Yepe3 HUX
pabouero oprana; pyHKIIMOHUPYIOIIIEE, KaK B BUJIC CPEIbl MOACIUPOBAHUS, TAaK U B PEKUME
MOHHUTOPHHTA B PEATHPHOM BPEMEHH MOJIKJIIFOYCHHOTO0 MAHHUITYJISITOPa U 00€CTIeUnBarOIIee
MOCTPOCHUE TPAPUKOB 3aJaHHBIX U TEKYIIIUX 000OIMICHHBIX KOOPIMHAT, 3HAYEHUH CKOPOCTEH 1
YCKOPEHUSI, PACUETHBIX 3HAYCHUH HArpy3Ku MaHUIYJISIIMOHHOTO poOoTa.

10.  YuebHoe mocobue, copepikaiiee MaTepraibl o pa3paboTKe TPEXMEPHBIX MOJIEICH
MaHHUITYJISIMOHHBIX POOOTOB C Pa3IMYHBIMHU THUIIAMU KMHEMATHKH (yrIoBasi KHHEMAaTHKa,
IJIOCKO-MapaJijiebHasl KHHEMATHKa, AenbTa-kuHeMaTtuka, SCARA win peryakHas KHHEMaTHKa,
matdopma CTroapTa U T.11.), HHCTPYKIIUU U METOJUKHU OCYIIECTBICHUS HHKEHEPHBIX PACUETOB
MIPU TPOCKTUPOBAHUH (PacueThl HArPy3KH U MOMEHTOB, pacyeT MOIITHOCTH IIPUBOJIOB, pacyeT
rapamMeTpOB KHHEMATHUKH | T.I1.), HHCTPYKIIMH TI0 pa3pab0TKe CUCTEM YIPaBICHUS U
MIPOTrpaMMHOTO 00€CTIeUeHHUs ISl yIpaBiIeHUst poOOTaMU, HHCTPYKITUU U METOIUKH T10
pa3pabOTKe CUCTEM YIPABIICHHS C SJIEMEHTAMU UCKYCCTBEHHOTO MHTEIUIEKTa M MAIIMHHOTO
oOy4eHwUsI.
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2.5.

KomrnexT ais uzyuenus
OIIEPALIMOHHBIX CUCTEM
peaJIbHOTO BPEMEHHU U

KomrmuiekT nomken ObITh MpeIHa3HAYCH IS Pa3paboTKU U U3yUEHUS MOJIEICH
MPOrPaMMHUPYEMbIX aBTOHOMHBIX MOOUIIBHBIX pOOOTOB.
B cocrtaB koMIIIEKTa JOKHBI BXOIUTE:
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CUCTEM YIIPABICHUS
ABTOHOMHBIX MO6I/IJIBHBIX
poboToB

1. [IpuBoa Beayux KoJieC - He MeHee 21T, MPEICTABIISIONINN cO00
AJIEKTPOMEXaHUUECKYI0 COOPKY Ha OCHOBE JBUTATENS TIOCTOSIHHOTO TOKAa, PEIYKTOpa, TaTIYuKa
TIOJIOXKEHUS BaJla U BCTPOCHHOM CHCTEMBI YIIPABIICHHSI, 00eCTIEYMBAIOIIEH BO3MOKHOCTh
00BEIMHEHNS TIPUBOJIOB C IIOMOIIIBIO MTOCIIEI0BATEILHOTO HHTEpdelica, 3alaHusl TapaMeTPOB
KOHTYPOB YIIpaBJICHUs, YIPABJICHHS BPAIICHUEM IPUBO/IA TIO CKOPOCTH U TIOJIOKECHHUIO,
KOHTPOJIb Harpy3KH.

2. [Iporpammupyemslii KoHTpOIIIEp, oOmanarommii naTepdeiicamu USB, UART, TTL,
RS485, CAN, a Takxe nu(poBbIMU U aHAJOTOBBIMHU TTOPTaMU BBOJ1a/BBIBO/IA.

3. OIHOIUIaTHBIA MUKPOKOMIIBIOTEP apXUTEKTYpbl ARM, ¢ ByMs siipaMu ¢ TAKTOBOM
gacToTo! He MeHee 11T1.

4. JlazepHbIil CKaHUPYIONTUH JaIbHOMEP, 00JIaIar0ITNi JATbHOCTHIO H3MEPEHUST HE MEHEee
2.5 METPOB M CEKTOPOM CKaHUPOBaHUS HE MeHee 360 yIiIOBBIX IPaTyCoB.

5. JlaTuuk TUHUYM — HE MEeHee 3 T, 00eCIeYnBaIONINi TeTEKTUPOBAHNE JIMHUY Ha

KOHTPAcTHOM (pOHE U TepeAaroIINii JaHHBIE TyTeM Nepejadui aHAIOTOBOTO WK TU(POBOTO
CUrHaJIa, 1100 HH(POBHIM MMAKETOM JAHHBIX.

6. JlaTuuk 1BeTa pa3nMyaronInii BETOBOM OTTeHOK 00bekTa B RGB HoTaiuu u
Mepeaouil TaHHbIC 0 3HAYCHUU KaXKI0T0 I[BETOBOTO KaHaja B BUIE IU(POBOro Makera
JTaHHBIX.

7. Maccus UK-natunkoB, npeqHa3HaueHHbIN 17151 OTCIIEKMBAaHUS KOHTPACTHOMN JIMHUU U
conepxaiuii He meHee 61T MK-naTunkoB, pacnonoKeHHbIX Ha OJJHOM JIMHUH.
8. Cucrema TeXHUYECKOTO 3peHus, oonanatomast uarepdeiicamu TTL, UART, 12C, SPI,

Ethernet u obecneunBaroias BO3MOKHOCTh H3y4EHUS IPUMEHEHUS AJITOPUTMOB MAIIIMHHOTO
00y4eHHs U HACTPONKH MapaMeTpoB HEUpOCEeTel Ha MPUMEpE paclio3HaBaHUs Pa3IMIHbBIX
reOMEeTPHUECKUX 0OBEKTOB MO0 HAOOPY MPU3HAKOB, THIIA TpaUUIECKUX MapKepoB Aruco,
MacCHBOB JINHUI U 3JIEMEHTOB JIOPOKHBIX 3HAKOB U PA3METKH.

0. [Iporpammuoe obecrnieuenue noaaepxusaroiiee s3piku C/C++, Python u cpenctea ROS
U1 pa3pabOTKU CUCTEM YIPaBICHUS KaK peaibHOM Tak U BUPTYaIbHOU MOJIETN MOOMIBHOTO
poboTa B BUPTyaJIbHOM MpOCTpaHcTBe. CucTeMa ynpaBJIeHHs MOOUIILHOTO POOOTa JT0JKHA
MO3BOJISITh OCYIIECTBIIATh aHAIN3 OKpY’Karoleil 00CTaHOBKH B MpoIlecce ABUKECHHUS
MOOWJIBHOTO pO0OTa, OTCIICKUBATH €€ TUHAMUUECKOE N3MEHEHHe, (HOPMHUPOBATH JIOKATBHYIO U
r7100abHYIO KapThl, TIOKAJTM30BBIBATh MOJI0KEHUE pOOOTa Ha KapTe U OCYLIECTBIIATH €€ aHaIN3,
BBIJICNISAS OKPY’KaIOIHe 00BEKTHl M1 aBTOHOMHO TUIAHUPOBATh MapIIPYThl U 00BE3.1bI
CTaTUYECKUX U JUHAMHUYECKUX MpenaTcTBuil. Cuctema yrpasieHHst MOOMIBHOTO poOoTa
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AOJIDKHA MO3BOJIATH PasMCdaTh KApPTy HAa 30HLI C pa3JIMYHBIMU ITPU3HAKAMU, 3aJaBaCMbIMU
I1O0JIB30BAaTCIIEM (BOHBI 3arpeTa 4jid ABUXKCHUA, OTPAHUYICHUS CKOPOCTU U T.H.), TaK X€ 3aJaHuc
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TOYEK U 30H Ha KapTe OKPY>KAIOIIEr0 MPOCTPAHCTBA /ISl aBBTOHOMHOT'O TIEPEMEIICHUSI MEXKAY
HuMu. Cuctema yrnpapiieHuss MOOUILHOTO po0O0Ta, CO BCEMHU MOJICUCTEMAMHU JIOJIKHA ObIThH
pealin30BaHa JOKaJIbHO Ha 6a3e MporpaMMHUpPYEMOro KOHTPOJUIEpa U OAHOIUIATHOTO
MUKPOKOMIIBIOTEPA, & TAK)KE YCTPOUCTB, BXOSAIINX B COCTaB KOMILJIEKTA.
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2.6.

YetpipexoceBol yaeOHBIH
pOOOT- MAHUTYIIATOP C
MOJyJIbHBIMH CMEHHBIMHU
HacagKaMu

VYueOHbIl poOOT-MaHUTTYJIATOP MPETHA3HAYCH JIJI1 OCBOCHHS 00 YyJaIOIIIMMUCS OCHOB
POOOTOTEXHUKH, JIsl TIOATOTOBKH 00YYAIOIIMUXCS K BHEAPEHUIO U TOCIEAYIOLIEMY
UCIOJIb30BaHUIO POOOTOB B IPOMBIIIIIEHHOM POU3BOJICTBE.

KomnmaecTBo oceit poboTa MaHUITYIIATOPA - YETHIPE.

[IepemenieHue HHCTPYMEHTA B MPOCTPAHCTBE MO TPEM OCSIM JIOJKHO YIPABIATHCS IIarOBBIMU
nBuratesiMu. HanpspkeHue muTaHus 1aroBeIX aBuraresnei He 6omiee 12 B.

CepBoaBuTaTeNh Y€TBEPTON OCH JIOJDKEH 00eCTICUrBaTh TOBOPOT MHCTPYMEHTA. YTOJ
MMOBOPOTa MAHUNYJIATOPA HA OCHOBAaHWU BOKPYT BEPTUKAIBHOM ocu HE MeHee 180

IpaxycoB.

Jlnst onipeiesieHnst MOJI0KEHHSI MaHUITYJIATOPa PU TOBOPOTE BOKPYT BEPTUKAIBHOU OCH
JOJIKEH UCITOJIb30BaThCS SHKOIEP.

VYroJs noBopoTa 3a{HETO MJIe4a MaHUNIyJIATOpa He MeHee 90 rpagycoB.

VYron noBopota nepenHero mieya Mmanunyiasaropa He menee 100 rpagycoB. g onpenenenus
MTOJIOYKEHUS 3aIHETO U MEPEHErO IJIed MAaHUIYJIATOPA TOJKEH UCTI0Ib30BATHCSI THPOCKOII.
VYroa nmoBopoTa o yeTBepToit ocu He MeHee 180 rpaxycoB. JlomkHa OBITH BO3MOKHOCTD
OCHAIIICHUS] CMEHHBIMH HacaJKaMu (HampuMmep, JepkaTellb KapaHaaia wid ¢iaoMacrepa,
IIPUCOCKA C CEPBOJIBUTaTeNEM, MEXaHUYECKOE 3aXBATHOE YCTPOMCTBO C CEPBOJBUTATENIEM,
YCTPOMCTBO AJIs J1a3€pHOM TPaBUPOBKH WU YCTPOMCTBO it 3D-nieuatn).

JlomkHa OBITH BO3MOXKHOCTH TOJKITIOYCHHSI TOTIOTHUTEIBHBIX YCTPOUCTB (HAIpuMeD,
TpaHCIOPTEpa, peNibca ISl IepeMeIeHus: po0oTa, MyIbTa YIPaBICHUS TUIA KOUCTHUK,
KaMepbl MaIlTMHHOTO 3pEHUSs, ONTUYECKOTO JaTUrKa, MOyl OecpoBOIHOTO noctymna. Po6ot-
MaHUTYJSTOP JAOJDKEH 00ecreunBaTh rnepeMenieHrne Haca K B MPOCTPAHCTBE, AKTUBALIUIO
HaCaJIK1, BO3MOKHOCTb MOJIYYEHHUSI CUTHAJIOB OT KaMephl U JaTYMKOB, BOBMOXKHOCTh
yIpaBeHUs AOMOIHUTEIbHBIMH YCTPOUCTBAMMU.

Marepuan kopmyca — amoMuHui. Jlnamerp padboueii 30HbI (03 yueTa HABECHOTO HHCTPYMEHTA
u yeTBepToii ocr) He MeHee 350 mm. UnTepdeiic moaxmouenus — USB.

JlomKeH nMeTh BO3MOKHOCTh aBTOHOMHOM pa0OThI M BHEIITHETO YIIPABJICHHUS.

VYrpaBnstomuii KOHTPOJIIEP TOJDKEH OBITh COBMECTHM O cpefioi Arduino.
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VYnpanstomuii KOHTPOJLIEP COBMECTHM CO cpeoi mporpammupoBanust mBlock (Scratch), u
SI3bIKOM TIporpammupoBanus C.

JlomkeH obecrieunBaTh MOBOPOT IO TIEPBBIM TPEM OCSIM B 3aJIaHHBIN YTOJI U Ha 33aHHBIN YTOJ,
IIOBOPOT IO YETBEPTON OCH HA 3aJaHHBIN yroJl, IBUKEHHUE B KOOPAUHATHI X, Y, Z,
IepeMELICHUE Ha 3aJaHHOE PAacCTOSHUE 110 KoopauHaraM X, Y, Z, nepegady JaHHBIX O
TEKYILEM TOJIOKEHUHU YTIIOB, IIEpeiavy JaHHBIX O TeKYIIUX KOOpAUHATaX UHCTPYMEHTA.
JloymkeH noaiep >KUBaTh MEPEMENICHUE B ICKAPTOBBIX KOOPJIMHATAX U YIJIaX MOBOPOTA OCEH, ¢
3aJIaHHOM CKOPOCTBIO U YCKOPEHHUEM.

Turbl nepeMeneHnii B 1€KapTOBBIX KOOPJAMHATAX: IBH)KEHUE MO TPAEKTOPHH, IBHXKEHHE 110
MPSIMON MEXy IBYMSI TOUKaMHU, IEPENPHITMBAaHUE U3 TOYKU U TOUKY (IEPEHOC 00BEKTA).

2.7.

KoMiuiekT mosei u
COpPEBHOBATEJIbHBIX
SJIEMEHTOB

KoMIIekT mosieit u copeBHOBATENBHBIX AJIEMEHTOB JIJIsl IPOBEACHUSI COPEBHOBAHU I
ABTOHOMHBIX MOOWJIBHBIX pOOOTOB
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2.8.

OO6pa3zoBaTeabHBIN
MOJTYJTb JUTSI
YIITYOJICHHOTO H3yYCHUS

MEXAHUKH, MEXaTPOHUKHU
u CAY

Monynb qomKeH ObITh MpeIHa3HAueH 71 U3y4eHUsI OCHOB CUCTEM aBTOMAaTH3UPOBAHHOTO
yIpaBieHUs
B coctaB Moyt OJKHBI BXOJIUT:

1.

OO6pa3zoBaTenpHbIN HAOOP, MPeHA3SHAYCHHBIN I Pa3padOTKH MTPOTrPaMMHUPYEMBIX

MOJIeTIel MEXaTPOHHBIX CHCTEM U MOOMJIBHBIX POOOTOB, OCHAIIICHHBIX PAa3TUYHBIMU
MaHUMYJISIIUOHHBIMH M 3aXBaTHBIMHU YCTPOMCTBAMU - HE MeHee | mmIT.
B cocraB Habopa J0KHO BXOJIUTB:

I1.1.
1.2.
1.3.
1.4.
L.5.
1.6.

KoMmiekT KOHCTpYKTUBHBIX 3JIEMEHTOB U3 METaljia

KoMmmiekT KpeneXHbIX 2JIE€MEHTOB

KomrutekT mi1st cOOpKH 3aXBaTHOTO YCTPOMCTBA

Koneca ¢ mpope3anHeHHBIM 000,10M — HE MeHee 2 IIIT

Komeca BCCHAIIPABJICHHOTO ABUXXCHUA - HC MCHCC 2 mT

[IprBOA MOCTOAHHOTO TOKA C UHTEIPUPOBAHHON CUCTEMOM YIIpaBJICHUS,

o0ecrieunBaroIIeii 0OpaTHYIO CBSI3b TOJI0KECHUIO, CKOPOCTH U Harpy3Ke - He MeHee 4 1T

1.7.
1.8.
1.9.
1.10.
1.11.

JlaTuuk TUHUU - HE MEeHee 3 1T

JlaTuuk paccTosHus

AKKyMynsTOpHas Oarapes

3apsiiHOE YCTPOMCTBO

[Iporpammupyemslii KOHTPOJUIEP, O AEPKUBAIOIINA cpeny pazpadorku Arduino IDE,

o0ecreunBarOIINA aNMapaTHYIO U MPOTPAMMHYI0 COBMECTUMOCTD C 3JIEMEHTHOU 0a30ii,
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BXOJAIICH B cocTaB Habopa, coaeprkantuii He MHee S0 mT MUGPOBBIX U aHATOTOBBIX TMTOPTOB U
untepdeiicoB USB, UART, 12C, SPI, Bluetooth, WiFi. [Iporpammupyemsiit KoHTpOIIEp
JOJKEH coziepkaTh nHTepdeiic (A NoaKII0YeHHUS MPUBOAOB U JATYUKOB
poboToTexHHUecKoro Habopa), peain30BaHHbIN Ha 0a3e mmHBI RS-485 — He menee 12mT, a Tak
’Ke HEe MEHee 2X IIT CHJIOBBIX OPTOB JUIsl MOAKIIOUYEHHUS BHEIIHEW Harpy3KH UM MOTOPOB.
1.12. Moaynb TEXHUYECKOTO 3pEHHUsI, CIIOCOOHBIN HA OJTHOBPEMEHHOE OOHAPYKEHHUE HE MECHEE
10 pa3nuYHBIX OTMHOYHBIX 0OBEKTOB B CEKTOPE 0030pa, TMO0 HE MEHEE 5 COCTaBHBIX
00BEKTOB, COCTOSIIIMX W3 HE MEHEE 3 Pa3IuvHbIX Tpad)uuecKuX MPUMUTHUBOB, Ha 0aze
BCTPOEHHOT'O BBIYUCIUTEIHHOIO MUKPOKOHTPOJLIEPA, 00ECTIEYMBAIONIET0 HACTPOUKY
AKCIIO3UINH, OanaHca 6esoro, IBETOPa3HOCTHBIX COCTABISIONINX, TUIOMIAIU U OKPYTJIOCTH
0oOHapyXHBaeMOI 001aCTH U300paKEHUS, TTOJIOKEHUS 0OHAPYKMBAEMbIX 00IacTel
OTHOCHUTEJILHO JIPYT Apyra U HHTErpUPOBAHHOM Kamepbl, 00ecreunBalonieil pacro3HaBaHue
MPOCTEHIINX N300paKEHUH 3a CYET BHIYUCIUTENbHBIX BO3MOXKHOCTEH MOIYIIS, a TaK XKe
KOMMYHMKAIIUHU C aHAJOTHYHBIMU MOAYJISIMU M YIPABIISIOIIUM BbIUUCIUTEIbHBIM
YCTPOKCTBOM IOCPEJACTBOM IIIUHBI HA 0a3e MoCiIeI0BAaTEILHOTO HHTEpdeiica 1 001aTaroIit
BcTpoeHHbIMH HHTEepPeiicamu — USB, UART, 1-wire TTL, 12C.

1.13. Jla3epHblif CKaHUPYIOIIUHN JaTbHOMEp, 00J1aIal0UIH JaTbHOCTHIO H3MEPEHHSI HE MEHEe
2.5 METPOB U CEKTOPOM CKaHHMpOBaHMsI He MeHee 360 yrioBbIX IPaycoB.

1.14. TIporpammHoe obecniedenue nojaepxxusatoree s3piku C/C++, Python u cpeacrsa ROS
It pa3pabOTKU CUCTEM YIPABICHUS KaK PealbHOM TaK U BUPTYaIbHOW MOJIETH MOOMIBHOTO
po6oTa B BUPTYaIbHOM IMpocTpaHcTBe. CucTeMa yrpasiieHUs] MOOUIBHOTO po0oTa T0JDKHA
MO3BOJISATH OCYIIECTBIIATh aHAJIN3 OKPY KAroIIel 0OCTAaHOBKH B MPOLIECCE ABMXKEHUS
MOOMIJIBHOTO po0OTa, OTCICKUBATH €€ AMHAMHUECKOE U3MEHEHHE, (POPMHUPOBATH JIOKATBHYIO U
r7100abHYIO KapThl, IOKAJM30BBIBATh MOJI0KEHUE pOOOTa Ha KapTe U OCYIIECTBIATH €€
aHaJIn3, BBIICIISSL OKPYKAIOMIHEe 00BEKTH M aBTOHOMHO TUTAHUPOBATh MAPIIPYTHI U 00BE3 B
CTaTUYECKUX U JMHAMHUYECKUX MpenarcTBuil. Cuctema yrpasieHHst MOOMIBHOTO poOoTa
JIOJKHA TTO3BOJISITh pa3MevaTh KapTy Ha 30HBI C Pa3IMYHBIMU MTPU3HAKAMHU, 33/1aBA€MBIMU
MOJIb30BaTesIeM (30HBI 3arpeTa s IBUKEHUS, OTPaHUYEHHS] CKOPOCTH U T.II.), TAaK XK€ 3a/laHue
TOYEK ¥ 30H Ha KapTe OKPY’KAIOLIEro MPOCTPAHCTBA AJIi aBTOHOMHOTO MEPEMEIIEHUS MEXKTY
HuMH. CrcTema yrpasiieHUs] MOOMIIBHOTO po00Ta, CO BCeMHU MOJCHCTEMaMHt JJOJKHA ObITh
peann3oBaHa JIOKAIbHO Ha 06a3e mporpaMMHpPYEeMOro KOHTPOJUIEPA U OJHOIUIATHOTO
MHUKPOKOMIIBIOTEPA, & TAK)KE YCTPOUCTB, BXOAALINX B COCTaB KOMIUIEKTA.

2. O6pazoBarenbHbIA HA0OP I U3YUYEHUS U Pa3padOTKH aBTOMUIOTUPYEMBIX MOJIeIIeH
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TPaHCHOPTHBIX CUCTEM - HE MeHee | T B

cocTaB HaboOpa TOKHO BXO/IUTH:

2.1. KoMIIeKT KOHCTPYKTHUBHBIX 3JIEMEHTOB U3 MeTajlia JUIsi COOPKH MO/IETIH aBTOHOMHOT'O
TPAHCIIOPTHOI'O CPEJCTBA C PYJIEBBIM YIIPABICHUEM

2.2. DNeKTpONpUBOIbI IEpEAHEH 1 3a/IHEH OCceld, mpeacTaBIIAoNne co00i
AJIEKTPOMEXAHUYECKYIO COOPKY HAa OCHOBE JABHTraTelsl IOCTOSHHOTO TOKA, PEAYKTOpa,
JaTYMKa [T0JIOKEHUSI Bajla U BCTPOEHHOM CUCTEMBI yIpaBiieHus 2.3. AKKyMyJIsTOpHast
Oarapest ¥ 3apsIHOE YCTPOMCTBO

2.4. Po60TOTEXHUYECKUI KOHTPOJIJIEP ME30OHUHHON apXUTEKTYPHI, OAICPKUBAIOIINHN SI3bIKH
pazpabotku C/C++, Python u cpenctea ROS, Bximtouaromuii B ce0s1 0 JHOTIATHBIN
MHUKPOKOMIIBIOTEP, NepuepuiiHbIA KOHTPOJUIEP U IJIATy paciuupenus. B cocras
POOOTOTEXHUYECKOTO KOHTPOJIEPa JOJKHO BXOAUTH HE MeHee 4X siiep ¢ TAKTOBOM 4acTOTOM
He meHee 1,2 I'T'n u He meHee 8]0 HechbeMHOI YHEProHE3aBUCUMOM NaMsTH, HHTEepdeiicsl SPI,
12C, 1-wire TTL, UART, WiFi u Bluetooth, ananorosbie u I poOBbIE OPTHI, BCTPOCHHBIN
MUKPO(DOH.

3. OO6pa3zoBarenbHbIil HA0OP 11 U3YYSCHUSI MHOTOKOMIIOHEHTHBIX POOOTOTEXHUYECKUX
CHCTEM, MAaHUMYJISLIIMOHHBIX POOOTOB U pOOOTOTEXHUYECKHX KOMILJIEKCOB CO CIIOKHOM
KMHEMATUKOH - He MeHee | 1T

B cocraB Habopa 1OKHO BXOUTH:

3.1.  KoMmjiaeKkT KOHCTPYKIIMOHHBIX 3JIEMEHTOB U3 IIACTHKA

3.2.  CepBOMOyJIb - HE MeHee 22 T, 00IaIal0IINi HHTETPUPOBAHHOM MHTEIICKTYIbHOU
CHCTEMOH yIpaBiieHHs, 00ecrieunBaroIlell 0OpaTHYIO CBS3b U KOHTPOJIb MTOJIOKEHUS Baa,
CKOpOCTH BpAILIEHUs, Harpy3KHU MPUBOJIA, a TAKKE BO3MOXKHOCTH MTOCIIEI0BATEIBHOTIO
MTOAKITIOUEHHUST CEPBOIIPHUBOJIOB APYT C IPYTrOM M yIpaBiieHUuss UMM 1o uatepdeticy 1-wire TTL.
3.3. IIporpaMmMupyeMbiii KOHTPOJIIEP C MOACPKKON rpaduaeckoit OJI09HO-MOTYITHHOM CPEIbI
pa3paboTKu

3.4. Mozaynb TEXHUYECKOTO 3pEHUs, CIIOCOOHBIN HAa OHOBPEMEHHOE OOHApYKEHHUE HE MEHEee
10 pa3nuuHBIX OAMHOYHBIX 0OBEKTOB B CEKTOPE 0030pa, TMOO0 HE MEHEe 5 COCTaBHBIX
00BEKTOB, COCTOSIIUX U3 HE MEHEE 3 pa3IMuHbIX rpad)udecKux NMPUMHUTHBOB, Ha 0aze
BCTPOCHHOTO BBIYHCIUTEIBHOTO MUKPOKOHTPOJIIEpa, 00ECIIEYMBAIOIIET0 HACTPOHKY
HKCIO3ULINH, OasiaHca 6esoro, IIBETOPA3HOCTHBIX COCTABIISAIONINX, IIOLIAIUA U OKPYTIOCTH
oOHapyKuBaeMo# 00J1acTH N300paskeHMs], TOJOKEHHUS OOHAPYKUBAaEMBIX 00acTeit
OTHOCHUTEJIBHO JPYT Ipyra U UHTETPUPOBAHHON KaMephl, 00eCTIeYNBAIONICH pacrio3HaBaHUE
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MPOCTEUIINX U300paKEHUH 3a CUET BBIYMCIUTEILHBIX BO3MOKHOCTEH MOYJIIS, a TaK Ke
KOMMYHHUKAIIMH C aHAJIOTHYHBIMU MOAYJISIMU U YIPABJISIFOIIUM BBIYHCIUTEIHHBIM
YCTPOMCTBOM MOCPEACTBOM IIMHBI Ha 0a3e mocieqoBareabHoro nuTepdeiica u oomanarommi
BcTpoeHHbIME uHTepdeiicamu — USB, UART, 1-wire TTL, 12C.

3.5. PoGoTOoTeXHHUECKUIT KOHTPOJIJIEp ME30HUHHOM apXUTEKTYpPbI, OCPKUBAIOIINHN SI3bIKH
pazpabotku C/C++, Python u cpenctBa ROS, Bkimtouaromuii B ce0s1 0 JHOTIATHBIN
MHUKPOKOMIIBIOTEP, NepuepuiiHbI KOHTPOJUIEP U IJIATy paciuupenus. B cocras
POOOTOTEXHUYECKOTO KOHTPOJIEPA JOJKHO BXOAUTH HE MeHee 4X siiep ¢ TAKTOBOM 4acTOTOM
He meHee 1,2 I'T'n u He meHee 8]0 HechbeMHOI YHEProHE3aBUCUMOM NaMsTH, HHTEepdeiicsl SPI,
12C, 1-wire TTL, UART, WiFi u Bluetooth, ananorossie u I poBbIE OPTHI, BCTPOCHHBIN
MUKPO(DOH.

3.6. KoMIIeKT BBIUMCIUTENBHBIX MOYJIEHl ME3OHUHHON apXUTEKTYpPbI, IPEACTABIISIOMINX
coboii 6azoByro miary u maty s Ethernet — coenunenus. basoas mnara npeacrasisier
co00# MporpaMMUpyeMbIii KOHTPOJIIEp U 001a1aeT BCTPOSHHBIMH LU(POBBIMU U
aHanoroBeiMu noptamu, nHTephericamu USB, UART, 12C, SPI, 1-wire TTL, Bluetooth, WiFi.
3.7. KoMIIIEKT CEHCOPHBIX MOAYJIEH

3.8. AkkymymsTopHas 6atapes — He MEHee 2 IIT U 3apsSAHOE YCTPOUCTBO

3.9. ITocoOue 1o U3y4eHnt0o MHOTOKOMIIOHEHTHBIX POOOTOTEXHUUECKUX CUCTEM
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2.9.

JlaGopatopus
VCCIIEIOBAHMUSI
OKpYKarollel Cpebl,
aIbTEPHATUBHBIX
HMCTOYHHKOB SHEPTHUH,
MaTepHayioB U
WHKEHEPHBIX
KOHCTPYKIUI

JlaGopaTopust MCCIIeIOBaHMS OKPYKAIOLIEH Cpelbl, allbTepHATUBHBIX MCTOYHHUKOB >HEPIUH,
MaTepHaioB M MH)KEHEPHBIX KOHCTPYKLHUN BKIIOYAET B c€0sl TPU B3aMMOCBSI3aHHBIX MOJYJISL.
[lepBbIif MOAydb TpPEACTAaBICH COBpeMEHHOW HH(poBoi nabopatopueill uis NPOBEACHUS
HKCIEPUMEHTOB M M3Y4EHUs IU(PPOBBIX METOJOB aHaiu3a. B coctaB uudposoii madopatopun
BXOJIUT YCTPOUCTBO m3MepeHus u o0padotku nanubx (YHUO/) ¢ yactoroii coopa manubix 100
k', TakTOBOM yactoToi npoueccopa 2 I'T'1, ¢ IBETHBIM CEHCOPHBIM 3KPAHOM, C BO3MOXHOCTh
MOJIKIIIOYEHUS OECTIPOBOIHBIX TaTYMKOB U OJHOBPEMEHHO 7 MPOBOIHBIX JATYMKOB, B TOM YUCIIE
3 ananoroseix (BTA), 2 mudposeix (BTD) u 2 USB. Pazpemenune YUO/ 12 6ur. YUO/]
BKJIFOYAET B ceOsl: BCTPOCHHBIN JaT4nK 3ByKa (MuKpodoH), GPS. YcTpoiicTBO nMeeT He MeHee
4 oxoH (BKJIa0K) HHTEpderica 71 OBICTPOro NePEeKIoUeHUs MeX Ty HUMH. OKHO THTI 1 TOHKHO
MO3BOJISAITh YCTAHABIMBATh JAaTUMKHU, IapaMeTpbl UX MU3MEPEHUH M MpOocMaTpuBaTh LU(POBBIE
MOKa3aHMs U1 NOJKIFOUCHHBIX JaTUYMKOB. OKHO THI 2 TOJIKHO M03BOJISATh
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nmpocMaTpuBath rpaduku JaHHBIX. OKHO TUM 3 JOJKHO MO3BOJIATH MPOCMATPUBATH TaOJIWYHOE
npeacraBieHre JaHHbIX. OKHO THH 4 JOJKHO MO3BOJISTH 3alUCHIBATh C TOMOILBIO BUPTYalbHON
KJIaBUATyphl HAOIOACHUS, IMOJY4YEHHbIE B XOJA€ OSKcrepuMeHTa. J[oMKHBI MOAIep>KUBATHCS
PEXKUMBI: HW3MEpEHUl, 3aBUCALINI OT BpeMeHHU (MOKa3aHUsl [aT4yhKa 3alUCBIBAIOTCS 4Yepe3
OJIMHAKOBbIE MHTEPBAJIbl BPEMEHH); 3allyCKa U3MEPEHUH M0 3aJJaHHBIM YCIOBUSAM (TpUITEpaM):
[0 Ha3BaHUIO JaT4YMKa, MO0 MOKAa3aHWSM U HaINpaBJICHUSM H3MEHEHHH (yBelWYeHHE WU
YMEHbIIIEHNE) TIOKa3aHUM, MO KOJMWYECTBY TOUEK, KOTOpPbIE HYXXHO COXPaHUTh MepeN
BBITIOJTHEHUEM YCIIOBUS 3aI1yCKa; U3MEPEHUH C OJTHOBPEMEHHBIM BBOJIOM JJAHHBIX C KJIaBUATYpPhI
(mpu HAcTpOWKe TAaKOro pekrMMa BO3MOXKHO T00AaBUTHh Ha3BaHHWE M €AUHHIIBI U3MEPEHUS AJIS
CTOJOLAa C BBOAMMBIMM 3HAUEHUSMU WJIM HE3aBUCUMOHN mepeMeHHOU). JlomxHBI ObITh
MPEeIyCMOTPEHbl ~ PEXHUMBI  pabOTBl CO  CHEUMATU3UPOBAHHBIMH  JaTUYMKAMM:  JJIs
CHeKTPOHOTOMETPOB (M3MEPEHUSI MHTEHCUBHOCTU M3IY4YeHHs KaK (YHKIIMH OT JUIMHBI BOJIHBI,
pexum (iryopectieHnnn); a1 BcTpoeHHoro GPS-garunka (BO3MOXHOCTh TEKYIITUX U3MEPEHUN
MOJIKJIFOUEHHBIX TaTYMKOB C PETUCTpALMEe MECTa U IaThl BBITOJHEHHS U3MEPEHU).

JIomKHBI OBITh MPEAYCMOTPEHBI (PYHKIIMOHAIBHBIE BO3MOYKHOCTH: JOOABISATh KOMMEHTApUU K
mo0oi Touke Tpaduka; oToOpakaTh B OJTHOM OKHE HE MeHee IBYX TpadukoB (QyHKIHI;
0TOOpakaTh HE MEHEE JABYX IpaKOB, UMEIOIINX OOIIYI0 OCh a0CITUCC, TUAMa30H U3MEPEHUHN 1
cTosioer; B TaOnuIle JAaHHBIX; MOCTPOCHHE B OJHOM OKHE Tpaduka 3aBUCUMOCTH TOKa3aHHM
OJTHOTO JaT4yMKa OT MOKa3aHHM JPYyroro; CpaBHMUBATh HECKOJIBKO Ipa)MKOB B OJHON CHUCTEME
KOOPJAMHAT C BO3MOXXHOCTH JajbHEUINEH OJHOBPEMEHHOW 00padoTKM Jt000T0 rpaduka Hiu
moboro ¢parmeHTa Tpaduka;, CpaBHUBaTh HECKOJBKO TpadUKOB C BO3MOXKHOCTHIO
OJTHOBPEMEHHOTO TIEpEMEIICHHsI Kypcopa 1O BCEM MOCTPOCHHBIM TpadukaM ¢ 0TOOpaKeHUEM
YHUCIIEHHBIX 3HAYCHHI B TF000I TOYKE 10 OCH abcIucc.

YUOJ| nomxHO coaepkaTh MaTeMaTHYeCKHil ammapaT oO0paOOTKM W aHalu3a JaHHBIX,
00eCIeunBarOIINi: TOCTPOSHUE KacaTeIbHON MPSIMOM, MMPOXOAIIEH Yepe3 BHIOPAaHHYIO TOUKY
KpUBOHM C aBTOMAaTUYECKUM oOmpeserneHne kodd@uirenTa HakjioHa KacaTellbHOM; MOCTPOECHUE
WHTETPAIbHOW (PYHKIIMM BBIOPAHHOTO YydYacTKa Trpaduka C aBTOMAaTHYECKHM pPacueToOM
WHTETpaJia BBIICTICHHON 00J1acTh KPUBOM; (YHKIIUIO CABUTA OCH aOCIIMCC TI0O OCH OPJWHAT JIJIst
M3MEHEHUs 0a30BOM JIMHUU Ui TOYHBIX pacderoB; (DYHKIMIO MHTETPUPOBAHUS MHKOB IO
MUHUMAaJIbHBIM 3HAYEHHSIM 10 OCH OpJMHAT CJIeBa U CIIpaBa OT BHIOPAHHOTO MHKA; (QYHKIUIO
CTaTUCTUYECKOM OOpabOTKM JaHHBIX (aBTOMATHYECKHH BBIBOJ HA SKpaH MUHUMAJBHOTO,
MaKCUMaJIbHOTO M CPETHET0 3HAYCHHS aHATM3UPpyeMon obsiactu rpaduka); GyHKITHIO
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BbIJIeTICHUS J1I000I1 BEpTUKAIBLHOW U TOPU30OHTAIBHON 00JacTU JAaHHBIX JUIsI aBTOMATHYECKOIO
ompe/eIeHUsT U3MEHEHUS BEJIMUMH 10 OCH aOCITUCC M OCH OpJWHAT; (PYHKIHIO 1Moa0opa TUIIa
KpHUBOH 110 BBIJICJIIEHHOI 00J1acTH rpaduka ¢ BO3MOKHOCTHIO aBTOMAaTHYECKOM allpOKCUMAaIlUu;
BO3MOXXHOCTh PYYHOM HacTpoWKH KOA(P(GUIMEHTOB anmmpOKCHUMAallUU JaHHBIX BbIOpaHHON
byHkuuy;  GYHKIHUS ~ PYYHOTO  TOCTPOCHMSI  MHTEPAKTUBHOTO  ACKM3HOTO  Tpaduka
MpeoyiaraeMbIX Pe3yJbTaTOB W3MEPEHUI B OKHE M3MEPEHUH MOBEPX MMEIOIIMXCS JaHHBIX.
YUO]] nomxHO TO3BOJISATH OPraHU30BBIBATH OOMEH JaHHBIMH MEXAy ycTpoicTtBoM u IIK,
MEXIy YCTPOHCTBOM W MOOWJIBHBIMH YyCTpOoWcTBaMu 10 OecripoBomHoM cBsizu Wi-Fi u
Bluetooth; YO/l nomxHO HCHOIB30BaTh MOJAKIIOUYEHHE K cymecTByromer Wi-Fi cetn wim
MO3BOJISITH co3/1aTh cBOt0 Wi-Fi ceTs. [lepeaua qaHHBIX SKCIIEpUMEHTA JOJIKHA ObITH BO3MOKHA
B YCJOBHUSIX OTCYTCTBUSI HMHTEpHET-noakiatoueHus. YMOJ[ momKHO MO3BOJSATH IMEpenaBaTh
JaHHBIE SKCIIEPUMEHTA B PEXKHME PEaJbHOr0 BPEMEHH Ha MOOUJIbHBIE YCTPOWCTBA; MPUEM U
pabota ¢ [JaHHBIMM OJKCIEPUMEHTa Ha MOOWJIBHBIX YCTPOMCTBAX JIOJKHBI OBITH C
UCIOJIb30BaHUEM BEO-TEXHOJOIMM ©0€3 YCTaHOBKM JOMOJHUTENBHOTrO mpuioxenus. I[lpu
nepenade gaHHbIX ¢ YMOJ] Ha MOOMIBHBIE YCTPONCTBA JOJKHO OBITH BO3MOXKHO B PEXKUME
peaIbHOTO BPEMEHU BHUAECTh BCE M3MEHEHHUS SKCIEPUMEHTAIBHON KapTHHBI Ha MOOMIJIBHBIX
YCTPOICTBAX; OCYIIECTBIATh (PYHKIIMIO OOpAaTHOW CBSI3U B BHUJIE€ AUCTAHIIMOHHOIO YIIPABIICHUS
HayaJioM 3aIycka u ocTaHoBKHU 3kcnepumenTa Ha YHOJ[ ¢ mobunbHOro ycrpoiicta. YUO/]
JIOJDKHO UMETH BCTPOCHHBIN JBYXKaHATIBHBIN T€HEepaTOp 3BYKOBOM 4acTOTHI ((DYHKITHOHAIBHBIN
redepaTop). i Kakqoro kaHajia BO3MOKHO BbIOpATh TUI CUTHAJA,

4acTOTy ¥ IpoMKOCTh. KaHanbl MoryT paboTarh (3amycKkaTrbesi U OCTaHABIUBATHCS) HE3aBUCUMO
JpYyT OT ApyTa U CBS3aHO.

KommiekT JaT4MkoB: OECHpOBOJHOW JAaTYMK TeMIEpaTyphl (TOAACPKHBAEMbIE CPEIbl
nporpammupoBanus: Javascript, Python, LabVIEW; nuamazon m3smepenuii ot -40 mo 125 °C;
paspematomasi criocoonocts 0,01 °C; momnepxkka Bluetooth m USB mepenaum naHHBIX);
Hanpspkenus (£30 B; paspemaromas crmocoOHOCTh npu pasperieHuu 12 o6ut 15 mB), cutel Toka
(£10 A; pa3pemaromiasi crmocoOHOCTh Tpu pazpemieHun 12 6ut 4,9 MA), MOIIHOCTH
anekTpuyeckoro Toka (£30 B; +1 A; nunelinocts Hampsikenus u Toka 0,01%; paspemaromas
criocoOHOCTh mpu pazpemennu 12 6ut 0,016 B; 0,52 MA), cKOpOCTH BETpa, OCBEIICHHOCTH,
YpOBHS COJTHEUHOM paJualiiy, Momnaaaonieil Ha MOBEPXHOCTh (MUPAHOMETP) U JIp.

Bropoii Monynbs mpesicTaBieH HaOOpOM IO M3YYECHHUIO albTEPHATUBHBIX HCTOYHHKOB SHEPIUU
(BeTpstHOM »HEPruM, SHEPrHMM BETpPa), OH TO3BOJISIET CAaMOCTOSATENbHO MOJEIUPOBATH U
KOHCTPYHPOBATh 3JIEKTPOTEHEPATOPHI, BETPOTEHEPATOPHI U COTHEYHBIE KOJIJIEKTOPHI.
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Tpetuit Momysb peacTaBiIeH OSCIPOBOIHON YCTAHOBKOU VISl H3YUCHHS COPOTUBIICHUS
MaTtepuaioB (HanpspKkeHus U aedopmaruu) (YyCTaHOBKA C TUANIa30HOM U3MEpPEHHsI CHITbI OoT 0
1o 1000 H, ¢ pazpematomeii ciocoorocThio cwtbl 0,1 H; ¢ nmanazonom u3MepeHuii cMenieHui
ot 0 10 7 cMm, ¢ paspemiaromiei cnocoOHoCTh AedopManuu 1 MkM; oaaepkka Bluetooth u
USB) u Habopom akceccyapoB Jjisl u3ydeHus: hepM, O3BOJISIOMIUM U3yYUTh OCHOBBI
MIPOYHOCTU MH)KEHEPHBIX KOHCTPYKIMM U MaTepuaaoBeeHus. JJaTYMKu yCTaHOBKHU JOKHBI
OBITb COBMECTUMBI C YCTPOHUCTBOM U3MEPEHHUS 1 00PaOOTKH JTaHHBIX.
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2.10.

ABTOHOMHBIH POOOT
MaHHITYJISITOP C KOJIecaMu
BCCHAIPABICHHOTO
JIBYDKEHUS

VY4ebHas MoJie)Ib aBTOHOMHOTO MOOMIJIBHOTO po0OTa C MAaHHITYJIITOPOM.

MoOwiIbHBINA POOOT JAODKEH MPEJACTABIATE COO0N YETHIPEXKOIECHYIO IaTGopmy
BCEHAIPABIIEHHOTO JIBUYKEHUSI.

JlBuraTenu OecrieTouHble 4 mT, KaMmepa ¢ yriaoMm oo3opa 120 rpamycoB ¢ He MeHee 5 MiT.
B cocraB komruiekTa 10KHO BXOAUTE: MexaHndecKui 3axBaT nH(PpakpacHbIN jgazep 2-
X OCEBOH IMOJIBEC AKKYMYJISITOP

KOJIeca BCEHAIPAaBJIEHHOTO JIBH)KEHUSI TPOrpaMMUPYEMBbI KOHTPOJLIEP €

BO3MOKHOCTBIO MIPOTPaMMHUPOBAHUS B cpefie OJ09HOrpaduIecKoro TUIa U B CBOOOTHO
pacnpocTpaHseMbIX cpeax pa3paboTKU ¢ MOMOIIBIO TEKCTOBOTO SI3bIKa
MIPOrPaMMHUPOBAHUS

JaTYUK 3ByKa JTaTYUK

cienosanusa muaun FPV

peXUM

BO3MOXXHOCTH YIIPABJICHUS ¢ MOOMJIBHOTO YCTPOMCTBA Yepe3 MPUIIOKEHHE TPOrPaMMUPOBAHHUS
Ha s3b1Kax Python, Scratch a Takke cucremMa TEXHUYECKOTO 3pEHHUS ISl aBTOMATHYECKOTO
O0OHapyKEHHS M pacliO3HABaHUS 3a/IaHHBIX OOBEKTOB B paboueii 30He.

[Monnepxka RaspberryPi nanuuue

[Tognepxka Arduino Haiuaue

[Tognepxka Micro:bit Hanuane

CMeHHBIN MeXaHUYECKHIA 3aXBaT, YCTAaHABIMBACMbBIN Ha MOJABUKHYIO MIaTGOPMY CBEPXY
HaJIu4uue

MexaHnueckuii 3aXBaT, yCTaHABIMBAEMbIN Ha MEPEIHIOI0 YaCTh IMOABMKHON TIIAT(OPMBI

Hajau4yue
B03M0OXXHOCTh MEHATH MHPPAKPACHYIO MYIIKY HA MEXaHUYECKUH 3aXBaT HAJIMUUeE
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2.11.

ba3oBsIit
POOOTOTEXHUYECKUI
Habop

B poGoToTexHnueckuii KOHCTPYKTOP JTOJKHBI BXOJAUTD CICIYIOIINE AJIEMEHTHI:

1) pOTrpaMMHUpPYEMbIi OJIOK yrpaBlieHUs,

2) HE MEHEee TPEX CEPBOMOTOPOB,

3) HE MEHee 5 TaTYUKOB

4) AKKyMYJIATOD,

5) COCTMHUTECIIbHBIC Ka0emu,

6) He MeHee 500 KOHCTPYKTHUBHBIX 3JIEMEHTOB, BKIItOUast: 0ajaku, OCH, 3yOuaThie KoJieca,
WTUPTHI, KUPIUYH, TJTACTUHBL.

7) Huctpykuus no ycranoske bazosoro 10

1.1.  IIporpammupyemslii 610K yrnpaBieHUs: (MUKPOKOMIBIOTEP) TOJKEH JeIaTh COOpaHHYIO
MO/JIEJIb IPOTPAMMHUPYEMOM; OJIOK JTOJKEH BKIIIOYATh HE MEHEE ABYX MUKPOKOHTPOJIJIEPOB:
OCHOBHOH M JIONIOJTHUTENBHBIN; MOPT ISl MOJKIIOUEHUS! OECIIPOBOHOTO YCTPOICTBA Ilepeiaun
JAHHBIX CKOpOCThIO He MeHee 480 Merabut B CeKyHIy; HE MEHee YeThIpeX HU(PPOBBIX
BXOJIHBIX IIOPTOB JUIs MOAK/IIOYEHHS JATYUKOB; HE MEHEE YETBHIPEX BBIXOAHBIX TIOPTOB AJIs
MOJIKIIIOYEHHUS] CEPBOMOTOPOB U JIAMITOUEK; I'paUuecKuil IUCIUICH C pa3pelieHreM He MeHee
170*120 ITukceneit; r(pOMKOTOBOPUTEINb € YacTOTON He MeHee 8 Kumorepir.

1.2.  VHTepakTHUBHBIC CEPBOMOTOPHI TOJKHBI OBITH OCHAIIEHBI BCTPOCHHBIMU JIaTYNKAMU
000pOTOB, KOTOPBIE TOJHKHBI YIIPABIATH MOLUTHOCTHIO MOTOPOB, H3MEPSATh U 33J1aBaTh
Pa3NIUYHYIO0 CKOPOCTh BpAIICHUs1, 00eCIeurBasi BBICOKYIO TOUHOCTh IBKEHHUN COOpaHHON
MOJIETH;

1.3.  Jlatumk paccrostaus (11T) 10omKeH 00ecieunBaTh CO31aBaeMyI0 MOJIEITh
BO3MOKHOCTBIO U3MEPATH PACCTOSIHUS JIO OKPY>KAIOIIUX MPEAMETOB, U30eraTh MPEnsTCTBUS U
pearupoBaTth Ha JIBUKECHUE IPYTUX 0OBEKTOB,;

C momormipio gatuuka 1seta (1mr) coznaBaeMas Mojens (poOOT) JOHKHA OMPEENIATh HE MEHEe
7 IBETOB U OTCYTCTBUE L[BETA;

I'mpockon (11mT) AOKEH MO3BOJIATH U3MEPATH BpalllaTeIbHOE ABMKEHHE poOoTa (He MeHee
440 rpaaycoB B CEKYHIY) U U3BMEHEHHE €TO TOJIOKEHHS C TOYHOCTBIO He OoJiee 3 rpaaycoB B
pEeXHMME U3MEPEHUS HAKJIOHA.

JaTunk kacanws, (2 mrt.). C mMOMOIIBIO AaT4nKa KacaHus poOOT A0KeH "omryaTs"
OKpY’KaroIlxe NpensTCTBUA (0JIKHA OBITh BO3MOKHOCTh 3aIIPOrPAMMUPOBATh JaTUUK KaCaHHs
TakK, 4TOoOBI AeHCTBUSA poOOTa 3aBUCENHU OT TOT0, Ha)kKaTa KHOIIKA JaTYMKa WIKA OTIYILICHA);
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1.4. Tlepezapsuxaemast 6aTapest (aKKyMyJISITOp) ¢ eMKOCThI0 He MeHee 2050 mAh nomkHa uMeTh
CHeIUaIbHbIN pa3beM s oAKIIoueHus O1oka mutanus 220V/10V; akkyMymsiTop AOTKEH
3apsixaercs oT 0 10 MaKkCMMyMa B T€YEHHE He Oojiee YeThIpeX 4acoB.

KommiekT noymkeH BKIIIOYaTh B ce0s1 0a30Boe MporpaMMHOe 00ecrieueHHe, UCTIONb3yeMOe IS
6710Ka-MUKPOKOMIIBIOTEpPA K KOHCTPYKTOPY JUISL CO3TAaHUS IPOTPAMMHUPYEMBIX POOOTOB.
JlanHO€ TIporpaMMHOe oOecrieueHue JOKHO OBITh TOCTYITHO JUIsl CKAYMBAHUSA MO CCBUIKE,
ykazaHHo# B HcTpykiuu no ycranoske basosoro I10, u3 cetu UHTEpHET.

Pacmmpsier anemenTHyro 6a3y 6a3oBoro podbororexaudeckoro Habopa. OH TOJDKEH coAepKaTh
MHOYKECTBO JIOTIOJTHUTEIILHBIX 3JIEMEHTOB. B cocTaB Habopa JOKHBI BXOJHUTh: MIECTEPHH,

PecypcHbiii 00JIbI1IME TOBOPOTHBIE 3JIEMEHTBHI, 3JIEMEHTHI JIJIS IEPCOHATN3aLUN POOOTOB U IpYyTrHe
2.12. POOOTOTEXHUYECKUI YHUKQJIbHBIE CTPOUTEIIBLHBIC 3JIEMEHTHI. JI0JDKEeH MO3BOJIATH CTPOUTH 00JIEe CIIONKHBIX U
Habop (GbyHKIMOHATBEHBIX poO60TOB. Habop MokeT ObITh MCTIONBL30BaH Kak JjIsl pabOThI B KJlaccax, Tak
U JJI BHEUIKOJIbHOTO OOYYEeHHs WK JJIs COPEBHOBaHMII 1o poboToTrexHuke. B Habope q0mKkHO
ObITh HE MEeHee 853 nmeTanu. HomKeH ObITh coBMecTuM ¢ 1 2.11
JlaTuuk MOMKEeH OBITh COBMECTHM C 0a30BBIM POOOTOTEXHUYECKUM HAOOPOM.
JlaTuuk criocoOeH ONpeIeuTh He MeHee 7 pa3InYHbIX IIBETOB.
OH Takke MOXKET HCIOJIb30BaThCsl KaK JAaTUUK OCBEILIEHHOCTH.
Jatuuk npeTa 6a30B0ro N3mepsieT oTpakeHHBIM KPacHBIA CBET U BHEIIHEE PACCEIHHOE OCBELIECHUE, OT MTOJHOU
2.13. POOOTOTEXHHYECKOTO TEMHOTBI JI0 SIPKOT'0 COJIHEUHOT'O CBETA
Habopa . DuUKCUPYET U OIpEACIISIeT HE MEHee 7 IBETOB
. Yacrota onpoca 1o He MeHee | kI'1g
. ABTOMaTHYECKas UACHTHU(PUKALUS TPOrPAMMHBIM 00€CIICYCHHEM JTOJIKECH OBbITh

coeMectuM c 11 2.11
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VYapTpa3ByKOBOU JaTYUK

JlaTuuk MOMKEeH OBITh COBMECTHM C 0a30BBIM POOOTOTEXHUYECKUM HAOOPOM.

JlaTauk reHepupyeT 3BYKOBBIC BOJHBI M PUKCHPYET UX OTPAKCHHS OT 00OBEKTOB, TEM CaAMbIM
U3Mepss PAaCCTOSTHUE IO OOBEKTOB.

JlaTuuk noikeH 00IaaaTh CAeAYIONINME XapaKTePUCTUKAMU:

0a30BOTO . UsmepsTe paccrosnue 10 He meHee 250 cm
2.14. POOOTOTEXHIYECKOTO . TouHOCTh U3MEPEHHI cOCTaBIIsIeT HE MeHee | cm
Habopa . Mo3keT OBITh HCIIOJIB30BaH I MOUCKA APYTUX aKTUBHBIX YIBTPAa3BYKOBBIX TaTUNKOB
(peXuM MpocIyIIuBaHus)
. ABTOMaTHYecKasi HACHTH(PHUKAIMS TPOrPaMMHBIM 00ecTieueHHEM JO0DKEH ObITh
comecTuM ¢ 11 2.11
. bnok nutanus 220/10 V (ocTOSIHHOTO TOKa) MpeaHa3HaueH I MOI3aPSIIKA aKKYMYJISITOPHOM
2.15. 3apsoe yeTpoHcTBo GaTapen MEKPOKOMIIbIOTEPa 6a30BOro Habopa Juis U3y4eHus poOOTOTEXHUKH OT ceTn 220V.
CraHOK U1 TPaBUPOBKH U PE3KH JiazepoM. [lorkeH npeaycMaTpuBaTh BO3SMOXKHOCTD
00pabOTKM XPYNKUX MAaTEepUAJIOB, B TOM YHCJIE KEPAMUKH, CTEKJIa, oprerekia. Moayib
¢bunbTpanuy Bo3ayxa B KOMIUIEKTE. THUIT GUIBTPYIOIIETo 3JIeMEHTa — TBEPAOTEIbHBIN,
Cranok s1a3epHOi pe3ku ¢ | chéMHBIN. BeTpoennoe BoasHoe oxnaxaenue. Jlasep tuna CO2. Pasmep paboyero croa, MM:
716, YHCIIOBBIM MporpaMMHbIM | He MeHee 300*500. MormnocTs na3epa, Bt: ne menee 40. [TognepxuBaembie popmartsl aiina:

YIPaBJICHUEM U CUCTEMOU
buIpTpaIuy Bo3Iyxa

JPG, PNG, TIF, BMP, DXF, SVG, CR2. ITogkmrouenue no Wi-Fi nannune. [TogkimroueHue mo
USB Hanuuue. I[ogkmouenne no LAN Hanuune. ABTonoacTpoiika napameTpoB ja3epa Mo
Matepuan. MakcuMmanbHas TOJIIWHA MaTepuana, MM He MeHee 22. TOYHOCTh pe3Ku
/rpaBupoBkH, MM He Ooiiee 0,05. BctpoenHas kamepa ¢ yabTpaliupoOK|M YIJIoM 0030pa.
OyHKIHs onpeneneHus Matepuana. OyHKIUS onpeaeTieHUs TO3UINH MaTepuaa
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2.17.

Ob6pazoBarenbHbIi HAbOP
M0 U3YYEHHIO TEXHOJIOTHI
PEBEPCUBHOIO
WHXUHUPUHTA

CxkaHupyromuii MOAyJb B COCTABE:

Kamepa TexHuueckoro 3peHusi, KoJI-BO HE MEHee 2

Tumn kaMepbl: IBETHAsA

Pa3pemenue kamep, meranukceneilt He MeHee 2,0

®okycupoBKka 0OBEKTUBOB HE TpedyeTcs

Hacrpoiika quadparmsl Ham4ue

YerpoiictBo noacsera [IpoeKnoHHbIN CBETOAUOAHBIA MOAYIIb

IToptel noaxnrouenus ckad. moayis USB 3.0, HDMI

JIick ¢ mporpaMMHBIM oOecrieueHneM

[ItaTtus

Jnanazon o6bemMoB u3Meperus, MM 550x340x360; 320x210x200; 140x90x80
JlnanaszoH pa3MepoB CKaHHPYeMbIX 00bekTOB, M 0,03 — 1,2

Pexxumpl ckanupoBanusi CBOOOIHOE, IO MapKepaM, Ha TIOB. CTOJIE
ABTOMaTHYECKUI MOBOPOTHBIN cTon Hannuue

Juametp miatopMbl MTOBOPOTHOTO CTOJA, CM HE MeHee 20
MakcumanbHasg Harpy3ka Ha MOBOPOTHBIN CTOJ, KT HE MeHee 20 dopmat
manaeix STL, PLY, OBJ

2.18.

Ob6pazoBarenbHbIi HAbOP
10 U3Y4CHHIO
aZITATUBHBIX TEXHOJIOTHIA
U OBICTPOTO

Texnonorus nedaru FDM (FFF) — mocnoiiHoe HamaBIeHUe MIacTHKA

Pa3mep obnactu moctpoenust Moenu (06nacTh neuat) He MeHee 220x220x220 MM

MunumainbHas Beicota ciost He 6osee 0,015 mm (15 MukpoH)
MakcumanbHast CKOpocTb nedaT He MeHee 150 mm/cex
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MIPOTOTUIIHPOBAHUS

MakcumanbHast CKOpOCTb NEpeMEIleH s nevaTaroniei roioBku He MeHee 300 Mm/cex
JIONOJTHHUTENBHOE OXJIAKICHUE KCTPYJIepa HaJIMune

MaxkcuMmanbHas pabodasi Temreparypa skctpyaepa ue meree 270 °C

MakcumanbHas pabouasi TeMmnepatypa miardopmsl nedatu He meree 110 °C

KonunuectBo akctpynepos He menee 1 mryka

Tun xopmyca 3aKpbITbIi

[TognepxuBaembie Buabl MaTepranoB aisa nedatu ABS, PLA, PVA, HIPS, Flex, neiinon u
Oonee

Huametp miactukoBoit uutu 1,75 + 0,1 MM

Bo3moxuocts noakmouenuss USB, SD-kapra

IIpe3enTauMoHHOE 000PYAOBaHME
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3.1

Crynus s co3gaHust
MPE3CHTAIHI/OHIaHBEOMHAPOB
/IEMOHCTpAIMH OTILITOB

IIporpaMMHO-anmnapaTHbii KOMILIEKC, COCTOSIIUN U3:

PaGouee mecto npenoaaBarens (kadeapa):

Bce komnoHeHThI paboyero Mecta mpenoaaBaresis J0HKHBI ObITh YCTAHOBJIEHBI B €MHBIN
KOpIyc-MOHOOJI0K. Ha BHEITHUX MOBEPXHOCTSIX MOHOOJIOKA IOJKHBI OBITh PACTIONOKEHBI
uHTepQeichl ynpaBieHus 1 KOMMYTalliy BHEITHUX YCTPONCTB.

dopm-daxTop:

MoHO006JI0K ¢ TIIIOCKOM pabouell TOBEPXHOCTHIO, KOTOpas A0 KHA OBITh OKAHTOBaHA IO
KpasiM paMKO#l U3 HATypaJIbHOTO A€peBa Ha METAJUIMYECKOM CTaHUHE C
(buxcupyromumucs konecamu. Pazmepsl padoueii moBepxHoctu (ILxI): ve 6osee 900x560
MM YTOJI HakJIOHA pabodeil MOBEpXHOCTH: He MeHee 14 rpaj.

TonmuHa paMKu U3 HaTYpaJIbHOTO JIepeBa: HE MeHee 39 MM

MakcumanbHas BbicoTa paboueii moBepxHocTH: He MeHee 1030 mm

MuHuManbHas BbIcOTa pabodeit moBepxHOCTH: He Ooee 910 MM

Pa3mepsr ocHoBanus Metayumraeckoit cranuabl (IIxI): He 6omee 760x720 Mmm

Cucrema CHI)KEHHE ITyCKOBOT'O TOKa €MKOCTHBIX Harpy30K 3JIEKTPOMHUTAHUS:

Hanuuue PesepBHblil BbIBOJ 3nekTponuTanus IEC C13: nannune BerpoeHnnble

BXO/JIbI U BBIXOJIBI:

Bxox SDI: He menee 1 miT.

Bxox HDMI: e menee 1 miT.

Brixog SDI: we menee 1 mirT.

Brixogq HDMI: we menee 3 mr.
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PaszwveMm RJ -45 1I'0ut: He MeHee 3 mmT.

Paswem USB: He meHee 4 mir.

[Ipoueccop: He menee 1 miT.

BbazoBas takToBas yactora: He MeHee 3600 MI'1
MaxkcumanbHasg TakToBasg yactora: He MeHee 4400 MI'11
KommgecTBo moTOKOB: HEe MeHee 16 miT.

[Tonnepxka yactot mamsitu: He MmeHee 3200 MI'n Marepunckas
IiaTa: He MeHee 1 miT.

KomnyecTBO CJIOTOB naMsATH: HE MeHee 4 1IIT.
[Tognepxka MByXKaHALHOTO PEXUMA: HATTMIHE
MaxcuManbsHBIH 00beM MaMATH: He MeHee 128 I'0 KonnuecTBo
pazbemoB SATA 6Gb/s: He meHee 6 mIT.

[Mognepxka RAID 0, 1, 10: nanuuue

[Mognepxka Ethernet 1000 MouT/c: Hanuaue

Tun namsatu DDR4: sammaue

TakToBas yactora: He MeHee 3200 MI 11

KonmuecTBo Moaysneil mamMsaT: HE MEHee 2 IIT.
O06wem kaxxaoro moayss: He Mmenee 16 I'6 Paguarop
Ha MOJlyJI€ IaMsTH: Hallnuue TBepIOTEIbHBIN

UCK: He MeHee | 1mIT.

®dopmMm-pakTop 2280: HaMuMe

Emxocth: He MeHee 480 I'0

Cxkopocts utenus: He meHee 540 Mb/cex

Tun pmm-mamsata TLC 3D NAND: nanuuune
JKecTkuit AUCK IJ19 XpaHEHHS MelMa: HE MeHee | mT.
®opm-daxTop 3.5": Hanuume

Emxocts: HE Menee 4000 '

CkopocTtb Bpaiienus: He MmeHee 7200 06/MuH
Nutepdeiic SATA 6Gb/s: nanmmune O6bem

O0ydepa: He menee 128 Mb Bupeokapra:

He MeHee 1 1mT.

O0beM BUAcOmaMATH: He MeHee 4 [0

94




Tun namsatua GDDR6: nannune
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Wutepodeiic monkmovenus PCI-E 16x: nanuune

XapaKTepUCTUKH TPOrPAMMHOTO 00CCIICUEHUSI:
Buneocrangapt UltraHD, FullHD: nanuuune
Buneodopmar 2160p 50/60Hz,1080p 50/59.94/60Hz,10801 50/59.94/60Hz: nanuuue

OnnoBpeMeHHBIH 3axBaT u3oopaxenus B SD-, HD-, Ultra HD- u 4K-pa3peniennu npu 1000

KoMOMHaImu (opMaTOB: HAIMYHE

HesaBucumoe pacnpeneneHne BXOIHBIX U BBIXOAHBIX CUTHAJIOB: HAJTMYUE

@OyHKIMA 331ePXKKH 3BYKa: HAININE

OyHKIMSA XPOMaKEe: HaTnyue

@DyHKIMS BCTaBKHU JIOTOTHIIA: HATHYHE

HacrpanBaeMsble MOJIb30BaTENbCKUE TPEYCTAHOBKH: HATMUUE

[TpexycTaHOBKY It TPaskKAaH C OTPAaHMYCHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI: HAINYHE
HacrpauBaemsie Tpurrepsl (KIroYeBble JEHCTBHS, 3AITyCKAIONIIEe 3aKOHOMEPHOCTh
BBITTOJTHEHUS ITOJTAITHOTO TUIaHA YPOKa): HaJIMIue

Bo3moxkHOCTB yIipaBieHus Ipe3eHTAUsIMU, PUCOBAaHUEM U MTMChMa Ha CEHCOPHOI MaHemu:

HaJIn4ue

Bo3MO0XHOCTH TOBOPOTA N300paKEHHSI 10 TOPU30HTAIH (OT3EpKATMBAHUE): HATUIHE
ABromaruueckas npussska Tekcra u3 EXEL, TXT, XML ¢aiinos: nannuue
Hcnons3oBanue BUPTYaIbHOM CTYAUU: HAJTUYKE

3axBaT 9KpaHOB MOOMIIbHBIX TenedoHoB, raHmeToB ¢ android u 10S: Hannune
Buneo3BoHOK (4 MCTOYHUKA 711 OJHOBPEMEHHOTO MCIIOJIb30BaHU ): HAINYHE
B03MOXHOCTE BUZIEO MOHTaXa: HATMYHE

B03MOXHOCTh IIBETOKOPPEKIIUH: HATUYHE

Bo3MoxHOCTE 00pabOTKH 3ByKa: HATMYHUE

Bo3MokHOCTB co3nanus rpadMuecKux IeMeHTOB, 2D: Hannuue

Bo3M0KHOCTh KOHBEpPTALIMU BUI€O()OPMATOB: HATUUYHUE

BekTopockon nporpaMMHbINA: HATUYHE

I'ncrorpamma nporpamMmHasi: Halu4uue

OyHKIUA «KapTuHKa B KapTuHke» (PiP): Hamnume

Co3naHue 1 HaJIO)KEHUE TUTPOB: HATUYHUE
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berymas cTpoka: Hannuue
Menuaneep A BCTaBKUA B IPOrpaMMy BUACOKJIMIIOB: HAaJU4Yue
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Pabota ¢ BueokoH(pepeHIUAMU: HATHINe

DOMyJSIMs BUJEO TOTOKA B PEKUM BeO KaMephl: HATM4Ke

Bo3moxkHOCTE 00beIMHEHNS pabodero MecTa npernogaBaTes (Kadeapsl) B SIUHYIO
00pa30BaTeNbHYyIO CETh C BO3MOKHOCTHIO 0OMEHa KOHTEHTOM: HaJInYue

Bo3MOXHOCTh MHAMBHUAYAIBHBIX HACTPOEK CUCTEMBI C OIpe/IeIeHUEM OMOMETPHUUECKHUX
JAHHBIX: HAJTNYHE

Buneo pexopaep, BCTpoeHHBIH B pabodee MECTO IperoiaBaTesis: He MeHee | mT.
CrangapTsl BUZEO:

@dopmarsl 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: nanuuue

®opmats 2K (toneko SDI): 2K DCI 23,98p/24p/25p, 2K DCI 23,98PsF/24PsF/25PsF:
HaJIn4Yne

®opmartsr Ultra HD: 2160p/23,98/24/25/29,97/30: nanu4ue

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

Nutepdeiic SDI: [lommken coorBeTcTBOBaTh cTanaapram 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 CyOTHUTPBL: 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, HecxxaToe Buzaeo 4:2:2 (8 6uT), Hecxkaroe
Bujeo 4:2:2 (10 6ur): Hanmuune OOpabOTKa CUTHAIIOB:

ITpeoOpa3oBaHue BETOBOI'O MPOCTPAHCTBA (AMNMapaTHOE B PEXKUME PEIbHOTO BPEMEHN):
HaJIN4YKe

[Monmxaromas kouBepcus u3 HD B SD (ITonmkaromas KOHBEpCHs Ha IPOTPaMMHOM YPOBHE
IIPY 3aXBaTe BUJIE0): HAITUUUE

[Mosermaromntas HD xouBepcus (IIporpammuas kousepcus u3z SD B HD npu 3axBare.
Bo3moskHocTh BeIOOpa 4:3 pillarbox mnum 16:9 anamorphic.): Hanuuue

BuneoMoHUTOpPHHT, BCTPOEHHBIH B pabouee MEeCTO IpernoiaBaTess: He MeHee | miT.
CrangapTsl BUZEO:

dopmarst SD: 5251/59,94 NTSC; 6251/50 PAL: nanu4ue
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®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: nanuuue

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

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

®opmatsl 2K (toseko SDI): 2K DCI 23,98p/24p/25p, 2K DCI 23,98PsF/24PsF/25PsF:
HaJIn4ue

Wutepodeiic SDI: Jlomken coorBercTBoBaTh cranaapram SMPTE 259M, SMPTE 292M,
SMPTE 296M, SMPTE 372M, SMPTE 425M, SMPTE 2081, ITU-R BT.656 u ITU-R BT.601
[Tognepxka merananubix uepe3 SDI: RP 188/SMPTE 12M-2 u cKkpbITbIe CYOTHUTPBI: HATHYHE
[MonnepxxuBaembie koaeku: 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, HecxxaToe Buzeo 4:2:2 (8 6ut), Hec:)xaroe BUICO
4:2:2 (10 OuT): Hamm4aue

[MonnepxxuBaembie npotokonsl nepeaadn NDI, RTSP, RTMP/RTMPS, SRT: nanuuue
O0paboTka CUTHAIIOB:

[Monmxaromas kouBepcus u3 HD B SD (ITonmkaromas KOHBEpCHs Ha IPOTPaMMHOM YPOBHE
IIPU BOCTIPOM3BEJICHUN BUIEO0): HAINYHE

ITepexpectnas HD kouBepcus (IIporpammuas nepekpectras kousepcus u3z 720p 8 1080HD
IIPU BBIBOZIE N300pakeHUs): HAINYIHE

IIpeoOpa3oBaHue BETOBOI'O MPOCTPAHCTBA (AMNNapaTHOE B PEXKUME PEIbHOTO BPEMEHN):
HaJIn4ue

Co3nanue 3(ppekToB B peaibHOM BpEeMEHU: HAJTNUNe

[Monnepxka naTerpupoBanHbix 3¢ dexroB DaVinci Resolve, Final Cut Pro X: nanuuue
Bo3mosxkHocTs paboTsl ¢ Adobe Premiere Pro Mercury Playback Engine: nannuune
WuterpupoBannsbie 3pdexts Avid Media Composer: Hanuuue

CencopHas naHenb BBOJa, BCTPOCHHAs B pabodyee MECTO MpernoaBares: He MeHee 1 1mT.
Jwnaronans: He MeHee 21 groiiM

Pazpemenne: ne menee 1920x1080

ApxocTs: He MeHee 220 K1/KB.M

KonTpactHocTs: He menee 3000:1

Bpewms oTkinka: He MmeHee 6 Mc
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CeHcopHasi TEXHOJIOTUSI MPOEKIIMOHHO-EMKOCTHAS: HaTUU1e
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KonunuecTtBo TOuek kacanusi: He MmeHnee 10 mT.

ITonxmrouenue ceHcopHoro 3kpana 1o USB: nanuuue

brox BBO/1a-BbIBO/Ia 3BYKOBOT'O CHTHAJa, BCTPOEHHBIHN B pabodyee MecTo MpernojaBaTelis: He
MeHee | mT.

[Totpebnsiemas MomHOCTH: HE Oornee 23 Bt

Komounuposanusie XLR\TRS Bxozapl: HE MeHee 8 mIT.

OcnoBHo#t Beixoa 1\4 TRS: He meHee 2 miT.

Jluneitasie Beixonsl 1\4 TRS: He menee 8 mT.

Bxoxg MIDI: ue menee 1 miT.

Brixog MIDI: e menee 1 mr.

Passem USB: He menee 1 mr.

YacroTa aguckperusamuu: He MeHee 96 kHz

MakcumanbHasi pa3psSaHOCTh: HE MeHee 24 Out

MontHocTh: He MeHee 24 Bt

MukpodoH, BCTpoeHHBIN B pabouee MECTO MperoaBaress: He MeHee | ImiT.
Tun KOHJAEHCATOPHBIN: HATUYNE

Crnioco6 kperuieHus Ha TMOKOM MO/ICTaBKe: HATMYNE

JluarpamMma HaInpaBJI€HHOCTH KapIUOWJa: HaTN4Ke

Brixognoe conpotusiienue: He MeHee 180 Om

YactorHbiit Auana3oH: He MmeHee 70-16000 '

Junamuueckuil nuanas3on: He meHee 93 nb

JlnuHa nmoactaBku: He MeHee 45,7 cM

briok ympaBieHus BujeokamepamMu, BCTPOCHHBIN B pabodee MECTO MperoaBaTeis: He MeHee |
IIT.

Pa3bem RJ -45 ckpbIThIi (BHYTPEHHSAS KOMMYTAalMs): HE MEHee | MIT.
Pazbem RS-232 ckpbIThIif (BHYTpEHHSSI KOMMYTalKs): He MeHee | mmiT.
Pazbem RS-422 ckpbIThIif (BHYTpEHHSSI KOMMYTalKs): He MeHee | miT.
ITonnepxka ynpasnenuss VISCA: nanuuue

BceTpoeHHbIi 3kpaH: Halnu4ue

3D-mK0MCTHK ¢ QYHKIIMSAMHU TTAaHOPAMUPOBAHHMS, HAKJIOHA U MAaCIITAOMPOBAHUS: HATTMYHE
KnaBuim HacTpOWKK KaMephl: HATUYUE
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ABTOMAaTHYECKUN pexXUM pabOThI KaMephI 10 MoKazaTesiM (0aanc 6enoro, aBTopokyc, aBTo
arnepTypa): HaJuuue
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Knomnka ynpapneHus 3KCO3UIKMEN € 3aMMKUChI0 B HACTPOUKY MOJIOKEHUS: HAIUUKE
Knonka ynpasnenus 6anancom 6€0ro ¢ 3aluchio B HACTPOUKY MOJI0KEHUS:
Hanmuue KHomka ynpaBieHus dKcro3uiyeid: Hannure KHomnkuy 3anucu

MpEyCTaHOBOK: HE MeHee 9 1iT.

[ToacBeTka KHOIOK: HaU4Yue

VYrpaBineHue CKOPOCThIO ABUKEHUS: HATTUUUE
Knormka ynpaBneHust oKycom: HaTNIHe
KHomnka aBrookyca: Hanuuue

[TynbT ynipaBiaeHus ObICTPBIM BEIOOPOM (DYHKITHH, BCTPOCHHBIN B pabouee MECTO

NpenojaBaress: He MeHee | 1miT.

Tun BcTpoenHsIl, nporpaMmmupyemslii ¢ LCD kiaBuarypoit: Hannune KoanuectBo

nporpamMmmupyeMbix JKK-knaBumn: He menee 15 mir.
3amyck tenecyduiepa: Hannuue llogkmoueHue

USB 2.0: nanuuue Haymnuku: HEe MeHee 1

IT.

Tun noaxro4YeHns: NPOBOAHBIE: HATNYHE

Tun HaylIHUKOB TUHAMUYECKHE: HAJINUNE

Jlnana3oH BOCIIpOM3BOAUMBIX YacToT: He MeHee 10-22000 I'n
Pa3smep npaiiBepa: He MeHee 40 MM

YyBcTBUTEIHHOCTH: HEe MeHee 105 n1b/MB
Conporusnenue: He MmeHee 44 OMm

Pazbem aiig nogkioueHus KeK, 3,5 MM CTepeo: HaJluuue
Apnantep Ha JkeK 6,3 MM: HalTU4Ke

JlnvuHa xabens: He MeHee 3 M

CxutagHast KOHCTPYKIMSL: HAJTM4UKe

KomruiekT anst ynpasnenust pabouuM MeCTOM: He MeHee 1 KOMILT.

BecnipoBoHOE OAKITFOUEHHE: HATMYHE
udposoii 6JI0K KITABUIIL: HATUYHE

Knasumm ObicTporo nocryna kK GyHkiusM: Hannaue KomudecTBo

KJIAaBULI KJ1aBUATypbl: HE MeHee 104 .
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MaxkcuManbHOE 4McIo HaxaThi kinasuml: He meHee 9000000
TonmuHa Kopryca ki1aBuaTypsl: He MmeHee 11 MM KoinuectBo
KJIaBUIL MBIIIN: HE MEHee 2 IIT.
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Koseco npokpyTKky MBIIIN: HATU4YHE

Pazpemenne mpimm: He menee 1500 dpi

JlanbHOCTH paboTHI: HE MeHee 9 M

becripoBogHOM MaHUIYIATOp: HE MEHee | wT.

YrpaBiieHue npe3eHTalUusIMU: HATHIUe

JlazepHas ykaska: HaM4ue

JanbHoCTh nericTBusi: HEe MeHee 30 M

BerpoenHsblil BHOpOMOTOp: HaIHUue

Buneokamepa mis cyduiepa: He MeHee 1 mmiT.

Marpunia Exmor R CMOS sensors: Hanune

Pasmep matpunsl: He menee 1/2.86 inch CMOS 2.13MP
dokycHoe paccTosgHue: He MeHee 5.2-104 Mm

Onrtuueckuii 3ym: He meHee 20 kpaT

Hudposoii 3ym: He meHee 16 kpar

VYron 0630pa: He Mmenee 55.8° (W)~3.2° (T) rpamyc

Amneprypa: He menee F1.5 (W) — F3.0(T)

Munumanbnas ocBenieHHOCTh Color: He menee 0.5 mokc CKOpoCcTh
3arBopa: He MeHee 1/1 — 1/10000 cex.

Pa3mep ¢unbTpa 00beKTHBA: HE MEHEE 49 MM

Pexumsbl pokyca Auto, Push, Manual: Hanuune

Pexumel 0ananca 6emnoro Auto, Indoor, Outdoor, Manual, OPW, ATW: nannuue
Okcnosunust Auto, Manual, Shutter/Iris Priority: Hanmuuue
KomrmieHcarus o0paTHO 3aCBETKH: HATUYUE

Tannu (cnepenu): HamTu4Yne

Kpemnenue 1/4-20" Tripod mount 3/8” Tripod mount: Hanuune KommuecTBo
HACTPOEK MOJIOKEHUS: He MeHee 128 mmiT.

Ckopoctb HacTpoek nonoxkenust 0 — 5 Level adjustable: Hanuuue
Buneo seixonst NDI/HDMI/USB2.0: nanuune

Buneo ¢popmatsr 1080p 60, 59.94, 50, 29.97, 25 10801 60, 59.94, 50 720p 60, 59.94, 50:

HaJIM4yue
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Aynano nnarepdeiic 3.5mm Audio In (Stereo) 3.5mm Audio Out (Stereo) (NDI, and HDMI
only): HanmM4ne
Buneo kommnpeccus Full NDI — i-frame high quality low latency NDI for production USB
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UVC protocol: mHanuume

IP IIporoxon ynpasienus NDI (auto configuring), VISCA: nanuuue

SERIAL nporoxon ynpasienus RS232 (VISCA / Pelco D/P): nanuuue

Ceresoii uarepdeiic LAN RJ45X1(1000Mb), NDI/IP video streaming, System upgrade, PoE
(802.11af): namuume

[Mutanuel2V DC, PoE (IEEE 802.11af): nanuuue

Pa3zmep: e 6omnee 158x60x71 mm

Bec: ne 6om1ee 670 r

Buneokamepa oGero niana: He MeHee 1 mT.

Marpunia CMOS sensors: Hatn4ue

Pasmep matpunsl: He Menee 1/2.7", CMOS, Effective Pixel: 2.07M

®dokycHoe paccTtosHue: He MeHee 4.42-132.6 MM

Onrtuueckuii 3ym: He meHee 30 kpaT

[udposoii 3ym: He MeHee 8 KpaT

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

MunumanbHas ocBemeHHOCTh Color: He menee 0,5 mokc CKOpoCTh

3arBopa: He MeHee 1/30 — 1/10000 cexk.

Pexxumel pokyca Auto, Push, Manual: mranuuune

Pexxnmel 0ananca 0enoro Auto, Indoor, Outdoor, Manual, OPW, ATW: nHannuue
Okcno3unust Auto, Manual, Shutter/Iris Priority: Hamudue

Kommnencarust o0paTHOM 3aCBETKH: HATHYHE

Kpennenne 3/8" Tripod mount: Hanuuue

KonnuecTBo HacTpoek NMosokKeHus: He MeHee 128 mr.

Ckopoctb HacTpoek nonoxkeHust 0 — 25 Level adjustable: nannuaue

Buneo Beixoasr IXHDMI: 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

Aynuo untepdeiic 1-ch: 3.5mm Audio Interface, Line In: Hanuuue

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

IP Ilpotokon ynpasinenusa VISCA: Hannune
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SERIAL nporokon ynpasienus 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: Hanuuue

CereBoit uarepdeiic LAN RJ45X1(1000Mb): nanuyme
[Muranue 12V DC: nanuuue

Bec: e 6onee 1,4 kr

Kpenuienue Ha cTeHy: Hamu4ue

KommekT miis ycTaHOBKH KaMepbl: He MeHee 1 1miT.

VYrou HaKIOHA (3HAYEHUE YCTaHOBIICHO IPOU3BOIUTENEH U ABISETCS
KOHKpETHBIM IIOKa3areneM): He MeHee oT +90° no -80° rpaayc I1y3pIppKOBBIii
YPOBEHb C MOJCBETKOI: HaIu4ue

Kontpbananc HacTpanBaeMblii: HATHIUE

Jlnamna3oH BBICOT: He MeHee 78-166 cM

BeicTpocheMHas mioniaaka: Haau4uue

JlnameTp 1IapoBOM OCHOBBIL: HE MeHee 75 MM

BriaBmkeHue 3-KoJI€HHOE: HAIUUUe

Teneckonuueckas pyuka: HaJIu4nue

Pacrspkka cpenHsas: HaMuue

Bec: He 6onee 5,6 kr

Tenecydnep: ne menee 1 mir.

Pa3mep sxpana: He menee 17 aroiim

ITognepxka U3MEHEHHUs PONIOPLIUNA dKpaHa: HAIMYUE
JlybnupoBaHue BXOSILETr0 CUTHANA, U1 00beIUHEHUSI HECKOIBKUX CY(IepoB: HaIUYUe
VYrpaBneHue ¢ myapTa JUCTAaHIMOHHOTO YIIPABICHHUS:

Hanmuuue YcraHoBka kamep tuna PTZ: nanuuune Monutop
NpenojaBaresis: He MeHee | 1miT.

Jwnaronans: He MeHee 23 oM

Tun matpuue! [PS: Hanuune

IToaceetka LED: Hannuue

Pazpemenne: ne menee 1900x1080

Spkoctb: HE MeHee 230 KII.KB.M
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KonTpactHocts: He MeHee 900:1
Bpewms otkinka: He MeHee 4 Mmc Bxog
VGA: He meHee 1 .
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Bxog HDMI: ue menee 1 mir.

Bxon DP: ne menee 1 mir.

Pazwsem USB: He menee 2 mr.

OyHKIHS YMEHBIICHUS TOTy0O0Tro 1BETA: HATHINE
Bcerpoennas 3BykoBasi cucreMa: Haluuue

Kpennenne VESA: ne menee 100x100 mm

MoUIHOCTH B CTaHIAapTHOM pexume: He Oonee 20 Bt
KpoHnireitn st MOHUTOpA: HATUYUE

CoBMECTUMOCTH C MOHUTOPOM: HAJINYHE

®Oukcaus BEICOTH B TPOMEKYTOUHOM TMOJIOKEHUH: HATTHUNE
Cucrema ykiaaku KaOelns: Hajaudue

Jlocka HamoJyibHas CTEKJISIHHAsA: HE MeHee | mT.

CrekJi0 cBepXMpPOCBETIEHHOE, 3aKaJIEHHOE: HaJuune
Tommuua crexia: He MeHee 6 MM

Pa3mep: ne menee 1100x1800 mm

HInudoBanHble TOPIBI: HATUYUE

Marepuan koprnyca aIlOMUHUN: HATUYNE

AHOIMPOBAHHBINA TPOPMITH: HATHUUNE

[{BeT yepHas mIarpeHb: HATHYKE

BcerpoenHslil B Kopnyc JOCKH CBETHJIBHUK 3aIlOTHSIONIETO CBETa: HE MeHee | mIT.
Tun cBeroanoaHbIN ¢ 00mIeH uHO: He MeHee 180 cMm
Pacnonosxxenue: He meHee 45 rpaayc

Momnocts: He MeHee 60 Bt

I{BeroBas Temnepatypa: He MeHee 5600 K

Wunexc nseronepenayn: He MeHee 97 %

BcerpoeHnHblil B KOpyc JOCKH CBETUIILHUK PUCYIOIIETO CBETA: HE MEHEe 2 MIT.
Tun cBeTOAMOAHBIN: HATTUYUNE

Momnocts: He MeHee 60 Bt

I{BeroBas Temnepatypa: He MeHee 5600 K

HNunekc uBeronepenaun: He menee 97 %

Bcerpoennsriii 6710k yrpaBiieHHs] CBETOBBIMH MMPUOOpaMu: HE MeHee |
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Tun ynpasieHuss IMMMHPOBAaHUE: HATTNYNE
KonuyecTBo ynpasiseMbIXx TpuOOpOB: HE MeHee 3 IT.
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TopueBas oJICBETKA MO MEPUMETPY: HAIUUNE
Jnuna: He MeHee 5,8 M

MormurHocTb: He MeHee 80 Bt

[TpuGop OUMCTKU CTEKIIAa BAKYYMHBIH: Halu4yue
Mapkepsl crieliiain3upOBaHHBIE PA3HOLIBETHBIC: HATUUNE
Bokc nojcraBka aiiss MapKepoB: HaTu4Iue

CoOopka gocku Ha OONTOBBIX COCTUMHECHMIX: HaTnuue CBer
(hOHOBBII:

KonnyecTBo cBeTOBBIX MPUOOPOB: HE MEHEE 2 IIT.
KonnuectBo cToek: HE MeHee 2 TIT.

Tum cBeTOOUMOOHLIN: HATMUHE

MontHocths: He MeHee 60 Bt

HNunekc uBeronepenaun: He menee 97 %

[IBeToBas Temmneparypa: He meHee 5600 K

Bricora cTroek: He MeHee 2,4 M

MaxkcuMaibHas Harpyska cTOeK: He MeHee 2,5 KT
®oHOBas CUCTEMA;

Teneckonu4yeckas mradra: He MeHee 1 mT. Croiika:
HE MeHee 2 IIIT.

Bricora: HEe MeHee 2,6 M

[lIupuna: He MeHEee 3 M

MakcumanbHasg Harpy3ka: He MeHee 6 Kr

®oH cepslil: HE MeHee | T

@DoH YepHBbIii: HE MeHee | mT

®on Oenblii: HE MeHee 1 T

Marepuan u3rotoieHus GOHOB - Oymara: HaJTu4ue
Pasmep donoB: He meHee 2,7x11 m

®doH 3eNIeHbIN: HE MeHee | T

Marepuan goHa - TKaHb: HaTHYHE

Pazmep dona: e menee 2,4 x S m

3axuM MeTaIndeckuii: He MmeHee 10 mT.
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Pe3nHOBbIE HAKIIAKN: HATUUUE
[llupuna 3axBaTa: HE MeHEe 75 MM
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3.2

YK®-nipoekrop,
KperyieHne, HOyTOyK 1
MarHUTHO-MapKEepHOE
MOKPBITHE (KOMILIEKT)

1. Tun mpoekTopa: yapTpakopoTkodokycHslii (YK®-npoekTop);
Texnonorusa npoenuposanus: DLP;

Tumn uCTOUHMKA CBETA: JIa3ep;

OcHoBHoe pa3penienue: He menee 1920x1080 nukceneit;
MaxkcumanbHbii popmat uzobpaxenus: 16:9;

Hanuune nonnepxku 3D: na;

Hanwmune BO3MOXKHOCTH KOPPEKITMH H300paKEHUS: 1a;
MakcumanbHBIN pa3mMep MPOESKLNHU 10 AUAroHaIu: He MeHee 95 AroiMoB;
OTHoOIIeHNE pacCTOSHUA K pa3mepy uzoopaxkenus: He 6omee 0.30:1;
MakcumanbHOE TPOEKIIMOHHOE paccTosiHue: MeHee 0.5 meTpa;
Spkocts: HEe MeHee 3600 ANSI momeH;

Cpox ciayx0s1 mammbl: 6omee 10000 ;

Pazwemur mogxkmouenns: VGA, HDMI, USB;

[IynbT ynpaBieHus: HATUYKE;

KomriekT kabeneit A1 KOMMYTaluu ¢ HOYTOYKOM U3 KOMILJIEKTA.
2. Tun MJIeHKU: MarHUTHO-MapKepHasi;

Tun nokpeiTus: Genasi, TIISHILIEBAS;

[[Iupuna pynona: ne menee 1,2 m;

3. KpoHIUTENH 17151 KpeIJIEHUs IPOEKTOpa K CTEHE: HAJINYUE;
JUIMHHA ITaHTH KPOHIITEHHA T0KHA COOTBETCTBOBATH MTPOEKIIMOHHOMY PAaCCTOSIHUIO
YK®npoekropa.

HoyT0Oyk.

TexHUYecKne XapaKTEPUCTHKHU:

dopMm-(pakTop: HOYTOYK;

Pa3zmep nuaronanu: He menee 15.6 n10iiMoB;

Pazpemenne sxpana: Full HD, Quad HD wnu Ultra HD;

OO6mwmit 00BeM yCTAaHOBJICHHOW OTIEPAaTUBHOM MaMsATH: HE MeHee 8 [ '0ailT;

MaxkcuManbHBIA OO MOAIePKUBAEMBI 00bEM OTIEpAaTUBHOM maMsTu: He MeHee 16 ['0aiiT;
O60weM SSD nakonurens: He MeHee 240 I'0aiiT;

becnipoBognas cBs3e: Wi-Fi;
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KonnuecTBo BcTpoeHHbIX B Kopryc opToB USB: He MeHee 2, U3 KOTOPBIX HE MeHee | T0JIKHO
ob1Th USB Bepcun He Huxke 3.0;
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Pazpemenue B36-kamepsl, Mnukcens: He MeHee 0.3;

Bcerpoennsiit Mukpodos;

KnaBuatypa ¢ packiaaxoii n MapkupoBkoit ki1asum QWERTY/MIYKEH;

[Monneprxka ctannapros OecipoBoaHoit cBs3u: 802.11a/b/g/n/ac;

[TpouzBoauTenbLHOCTH Mporieccopa (3Hauenue nokazarens «CPU Mark» no tecty «Laptop &
Portable CPU Perfomance» http://www.cpubenchmark.net/laptop.html): He menee 5000
€IMHMII;

Hanwuue MaHumynsiTopa MbITIh B KOMILUIEKTE: 14,

YcTaHoBneHHas ornepaloHHas CUCTeMa ¢ rpagMuecKiM MOJIb30BaTeIbCKUM HHTEpdeiicoMm,
CBEJICHUSI O KOTOPOM BKJIIOUEHBI B €JUHBINA PEECTP POCCUNUCKHUX MPOrpaMM JJIsl SJIEKTPOHHBIX
BBIUYHCIIUTENbHBIX MAIIUH U 0a3 JaHHBIX;

VY cTaHOBIEHHBIN MAKeT OQUCHOTO MPOrPaMMHOT0 0OecTeyeHus, COBMECTUMOTO ¢
YCTAHOBJICHHOHM ONEPalMOHHON CUCTEMOM, CBEJICHUSI O KOTOPOM BKJIFOUEHBI B €IUHBINA PEECTP
POCCHUUCKHX IPOrpaMM JJisl 3JIEKTPOHHBIX BHIYMCIUTENbHBIX MAIIUH U 0a3 TaHHBIX.
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®numuapt

Tun: MarHUTHO-MapKEPHBIN

pasmep paboueit obmactu He meHee 700*1000 Mmm
THUII TOKPBITHS IOCKH: JIAKOBOE THIT OMOPBI:
TpeHora

BO3MO>XHOCTb PETYJIMPOBKH 110 BBICOTE- HAIUYUE
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