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[Tucemo MunuctepctBa npocsemienus PO ot 25 despansa 2022 r. N 08-341 "O nanpaBneHuun
METOJMYECKUX PEKOMEHIauuii" (C U3MEHEHUSIMU U JIOTTOJIHEHUSIMHU )

C u3MeHeHHMSIMH U I0MIOJTHEHUSIMH OT:

21 mapta 2022 .

B menmsx okazaHust METOAMYECKOW MOMJCPKKH OOpa3oBaTEIbHBIM OPraHU3ALUSAM BBICIIETO
oOpa3oBanusi, MunnpocBenienuss Poccun — HampaBisgeT — pekoMeHJaluuu 10 CO3JaHHI0 U
(YHKIMOHUPOBAHUIO TMEJAarorMyeckux TexHomapkoB "KBantopuym" Ha 0a3e 00pa3oBaTeNbHBIX
OpraHu3aluil BHICILIEr0 0Opa30BaHUS.

[Ipunoxenue: Ha 88 11. B 1 3K3.

N.o. M.B. MypkoBa
IUpEeKTOpa
Jlenapramenra

MeTtoauyeckue peKoMeHAAINH
10 CO31aHUI0 U (YHKUMOHUPOBAHUIO NeJArOrH4ecKuX TexHonapkos "KBantopuym' Ha 6a3ze
00pa3oBaTeJbHbIX OPraHN3alMii BbICIIEr0 00pa3oBaHus

1. OcHoBHBIE MOHATHUSA, OIIPEACICHUA U COKPAIICHU S

Hacrosamue Meronuueckne peKOMEHJAUU COACPKAT CIACAYIOLIUE MIOHATUSA U ONPENEICHUS:

Ilenarornuecknii  texHomapk '"Kpantopuym'" - miomanka, ¢opmupyemas Ha 0aze
o0pa3oBaTeNbHOW  OpraHM3allid  BbICHIETr0  O0pa3oBaHMs,  IOJBEAOMCTBEHHOM  MMHHUCTEPCTBY
npocsenienust Poccuiickoii ®enepaunu, M oOcHamaeMas BBICOKOTEXHOJIOTUYHBIM O0OpYyIOBaHHUEM,
cpeAcTBaMU OOY4YEeHHsT M BOCHMTAaHUS C ILEJIbIO Pa3BUTUS YCIOBUI 1O 00ECHEUEHUI0 CHUCTEMBbI
o0pa3oBaHMsl  BBICOKOKBAJM(ULMPOBAHHBIMM  KaJpaMu U1 pealn3allud  Y4eOHBIX IPEIMETOB
€CTeCTBEHHO-HAYYHOW U TEXHOJOrn4yeckoil HanpasieHHocTe! (nanee - [lenarorudeckuit KBantopuym).

NudpacTpykTypHbIii JHCT - TEepedyeHb MUHHUMAJIbHO HEOOXOAUMBIX (PYHKIHMOHAJIBHBIX U
TEXHUYECKUX TpeOOBaHMM M MUHUMAJIBHOTO KOJIMYECTBA OOOPYJOBaHUS, PACXOAHBIX MAaTEepHAJIOB,
CpeacTB 00yueHus: U BociuTaHus s ocHaieHus [lenaroruueckoro Ksanropuyma.

®egepanbHbIA ONEPATOP - OpPraHM3alMs, MOABEAOMCTBEHHas MUHUCTEPCTBY NPOCBELICHHUS
Poccuiickoit  ®deneparuu, oOecreyuBaromias  OPraHU3AIMOHHO-TEXHUYECKOE, METOJMYECKoe U
UH(POPMALIMOHHOE CONPOBOXAEHUE MeponpusaTuil mo cozjnanuio Ilenarorndyeckux KsaHTopumymMoB B
pamkax QeaepanbHoro npoekrta "CoBpeMeHHas 1IKoja" HalMoHaabHOro rpoekra "O0pa3zoBanue".

Hacrosimine Metoanueckne peKkOMEHIAlUU COAEPKAT CAEAYIOIUE COKPALLICHHS:

CrynenTnl - oOyuyatougecsi o00pa3oBaTelbHbIX OpraHM3allMid  BbICIIET0  00pa3oBaHUA,
OABEAOMCTBEHHBIX MuHuCTEpCTBY npocselienus Poccniickoit denepanuu.

I xoabHUKH - 00yUaromuecs 001eo0pa3zoBaTeILHBIX OpraHu3aIiii.

Ileparormyeckuii  By3 -  oOpa3oBaTelbHasi ~ OpraHM3alMs  BBICHIETO  OOpa3oBaHMUS,
MOJBEIOMCTBEHHAas MuHUCTEepCcTBY mnpocBemieHuss Poccuiickori ®Dexpepanuu, KoTopas yKazaHa B
pacnopsixenun [TpaButensctBa Poccuiickoit ®eneparuu ot 27 utons 2018 r. N 1293-p (B penakiuu ot 6
ampesst 2020 . N 907-p).

2. O0Me moJI0KeHus
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Hacrosimue Mertonuueckue pexkomeHmanuu (nanee - Pexomenmanmm) pa3paOoTaHbl C LENbBIO
o0ecrneyeHns €MHBIX OPraHW3ALMOHHBIX U METOAMYECKMX YCIOBMM CO3/1aHUSl U OOIIMX IHOJIXOIOB K
¢ynkunonupoBanuto Ilenarornyeckux KBaHTOpHYyMOB, a Takke ONpe/ieieHUs OCHOBHBIX HaNpaBICHUMN
OpraHu3aly 00pa3oBaTeNbHOM NEATEIbHOCTH ME€AArOrMUeCKUX BY30B, PEAIM3yEMBbIX C UCIOIb30BAHUEM
pecypcos Ilenarornueckux KBaHTopryMoB.

PexomeHnanuu HarpasiieHbl Ha (OPMUPOBAHKUE YCIOBUH Ul JOCTHKEHMs Liesel, mokasaTeneil u
pe3ynbTara "Ha 6aze o0pa3oBaTeNbHBIX OpraHU3aluii BEICIIET0 00pa3oBaHus CO3aHbl U (PYHKIIHOHUPYIOT
negaroruyeckue  texHomapku  "KBantopuym"  denepansHoro mnpoekta "CoBpeMeHHas —IkoJia"
HalMOHAJILHOTO TpoekTa "ObpazoBanue".

PexomeHnanuu npeiHa3HadyeHbl A1 pyKOBOAUTENIEH U CIIELUAINCTOB MEeJarorn4eckux By30B IS
UCTIOJIb30BaHUS MPH IJIAHUPOBAHUHM PabOTHI, B TOM YHCJIE€ B YaCTH PA3BUTHUS MAaTEPHUAIbHO-TEXHHUUECKON
6a3bl 1 00pa30BaTENbHOM Cpesibl, COBEPLICHCTBOBAHMS METOJUKHU U MOAXOJOB K MIPENOJaBaHUI0 yUEOHBIX
JTUCLHUIUIMH (MOJyJIei) B paMKaxX peanu3anuyd o0pa3oBaTeIbHBIX MPOTPaMM BBICIHIETO IEJAarornyeckoro
00pa30BaHus U JONOJHUTENBHBIX NPO(PECCHOHATBHBIX IPOrPaMM J1JIsl pAOOTHUKOB CHCTEMBbI 00pPa30BaHMUsL.

[lenarornueckue KBaHTOpUyMBI CO3JAIOTCA 3a CUYeT CpPEACTB (enepaibHOro OrojKeTa,
IPEIYCMOTPEHHBIX B paMKax (enepaibHoro npoekra "CoBpeMeHHas IIKOoJia" HAlMOHAJIBHOIO IPOEKTa
"O6pa3oBanue", a Takke COQUHAHCUPOBAHUS U3 CPEICTB MEAArOTNYECKUX BY30B U (MJIM) BHEOIOIKETHBIX
UCTOYHHUKOB.

Ilens cosnanus Ilenarornueckoro KBanTopuyma: pa3BUTHE MaTEpUAIbHO-TEXHUYECKON Oa3bl
[e1IarOrMYEeCKUX BY30B C 1I€JIbIO OJrOTOBKH CTYJEHTOB M ME€AaroruuecKux pabOTHUKOB JJIs 0OecrieueHus
CUCTEMBbI o0pa3oBaHUs BBICOKOKBATU(DUITUPOBAHHBIMH KaJlpamMu JUIst (dopMupoBaHus
€CTECTBEHHO-HAYYHOM, TEXHOJIOIMYECKOH, MaTeMaTHUYeCKOM U U(POBONH I'PaMOTHOCTH ILKOJIBHUKOB Ha
YPOBHE MEXIYHApPOJIHBIX CTAaHAAPTOB KaK 0O0s3aTEIbHOM COCTaBIAIONICH oO0mmel (yHKIMOHATBLHON
IPAaMOTHOCTH 3a CUYeT NPUMEHEHHS COBPEMEHHBIX IEearorM4ecKUX TEXHOJIOTHH, CpeicTB 0OydeHus u
BOCIIUTAHMS C OMOPOW Ha MPAKTHKY YYEOHBIX HCCIIEOBAHUI U IPOCKTOB.

[Tenarornyeckne KBaHTOpHyMBI CO3LAIOTCS A IPOBEIEHUS NPAKTHUUECKUX 3aHATUH CO
CTYJEHTaMHM [MEJarornyeckux BY30B, TOBBIIICHUS KBIM(UKAIMK MEAarornyeckux pabOTHHUKOB,
npodecCHOHAIBLHON OPUEHTAIMU HIKOJIbHHUKOB.

Coznanue Ilenarornuecknx KBantopnymoB oOecrieunBaeT pelieHne Ciaeyonx 3a1au:

- opraHu3anus OOy4YeHMsI CTYJEHTOB METOAMKAM W TEXHOJOTHSAM IpernoAaBaHusi y4eOHBIX
IIPEMETOB  €CTECTBEHHO-HAYYHOM W  TEXHOJOTMYECKOW HANPABICHHOCTEH C  HCIIOJIb30BAHHEM
COBPEMEHHOr0 00OpYyJOBaHUs, CPEJICTB OOyYeHHUs W BOCHUTAHUSA, B TOM 4YHCIE Ui THOJATOTOBKU K
Nearorndeckol  JesTeIbHOCTM Ha  0a3e  jeTckux  TexHomapkoB  "KBanTopuym", 1eHTpoB
€CTeCTBEHHO-HAYYHOW M TEXHOJIOTHYecKoi HampaBieHHocTeill "Touka pocra", 1HEeHTpoOB 1M(pPOBOro
oOpaszoBanus "IT-ky0";

- TIOBBILICHNE KBATU(UKAIIMH TTeJarorn4eckux pabOTHUKOB 0011e00pa3oBaTeIbHbIX OpraHU3alni,
B TOM YHCJE€ OCHAILEHHBIX COBPEMEHHBIM OOOPYJOBaHMEM M CpEACTBAMU OOyUEHHUS M BOCHUTAHMS
(merckue TexHomnapku "KBantopuyM", HEHTpbl 00pa30oBaHUs €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOU
HanpasieHHocTel "Touka pocta", HeHTps! UppoBoro oodpazosanus "IT-ky6");

- TpoBeleHHE MNPOPOPHEHTALMOHHON JESATEIBbHOCTH CO IIKOJBHUKAMHU Ui TPUBJICYCHUS K
MOCNEAYIOUIEMY TIOCTYIUIGHHIO B TEJarorudeckue By3bl, B TOM YHCJIE Yepe3 MEpONpUATUS C
npoMIEHBIMU ITEJarorH4eCKUMH KiiaccaMu 0011e00pa3oBaTeIbHBIX OpraHU3aIHii.

Coznanue Ilenarormueckux KaanTtopuymMoB ocymecTBisiercs B cooTBercTBUM ¢ llopsakom,
YTBEP)KJICHHBIM pacnopsbkeHrneM Munnpocsemenuss Poccun ot 19 ¢epans 2021 r. N P-55 "O6
YTBEPKACHUM TOpSAKA ONpPENENICHHUS OYEpPEeIHOCTH CO3JaHMUS  NEeIarorH4ecKuX  TEXHOMApKOB
"KBanTopuym" Ha 6a3e 00pa30BaTeNbHBIX OPTaHU3AIMA BBICIIEr0 00pa30BaHUs, HAXOJAIIUXCSA B BEICHUH
Munnpocsemienust Poccun". TI'paduk coznanus Ilemarornueckux KsaHTOpuymMOB TmpHBENEH B
[Ipunoxenun 1 kK PekomeHaanusm.

Cybbekramu Poccuiickoit ®exepanuu 1 00pa30BaTENbHBIMH  OPraHU3ALMSAMU  BBICILIETO
00pa30BaHUsl MOTYT OBITh CaMOCTOSITEIbHO MHULIMUPOBAHBI U PEATM30BaHBl MEPONPUATHS IO CO3/IaHUIO
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[Temarornyecknx KBaHTOpHYMOB, COOTBETCTBYIOIIMX IIOJIOKEHUAM HacTosMX Pexomenganui.

Opran rocymapcTBeHHOW BiacTH cyObekToB Poccuiickori denepanuu, OCYIIECTBISIOMNUNA
rOCy/IapCTBEHHOE yIpaBicHHEe B cdepe oOpa3oBaHUs, WM 0Opa3oBaTeNbHAS OpPraHU3aIUsl BBICIIETO
oOpazoBanusi uHpopmupyer DenepanbHOro omeparopa B ciaydae co3gaHus Ilegaroruyeckoro
KBanropuyma 3a cuet cpencts Oropkera cyonbekra Poccuiickoit @enepaniuul v (M) MHBIX HCTOYHHUKOB (B
TOM YHCJIC BHEOIO/PKETHBIX ).

[TpuBenennbie B HacTOAMMX PekoMeHnanusx TpeOoBaHUs HOCAT PEKOMEHIATEIbHBIN XapakTep.

3. llopsinok co3xaHust

B nensax cosganms Ilenarornueckoro KBanTopuyma B IEJarornyeckoM BY3€ IPOBOAUTCS Psif
CIIEYIOIIUX MEPOTPUATHH:

1) yTBepkIeHUE JIOKAJIbHBIX HOPMAaTHBHBIX aKTOB, pPETJaMEHTHPYIOIIMX CO3JlaHUE U
dbyuknnonuposanue [legarornueckoro Ksantopuyma;

2) TOATOTOBKAa TOMEIICHWI IEeIaroruyeckoro By3a s pasmenieHus l[lemarornueckoro
KBantopuyma c¢ yderom cGhOPMHUPOBAHHOTO MPOEKTa 30HUPOBAHMS M JAu3aiiHa 00pa30BaTEIHLHOTO
IIPOCTPAHCTBA;

3) npoBedeHue 3akynok s ocHameHus Ilemarormyeckoro KsanTopumyma oOopymoBaHueM,
cpeacTBaMu OOydeHHsT M BOCIMTAaHUS C Y4YETOM corjacoBaHHoro ¢ @enepanbHbIM ONEPATOPOM
UH(GPaACTPYKTYPHOTO JIUCTA;

4) nonyuyeHue, yCTaHOBKAa M Halajaka oOopynoBaHus s ocHamleHus Ilenarormueckoro
KBanTopuyma;

5) kagpoBoe obecrieueHue aestenbHocTH [lenarornueckoro Ksanropruyma;

6) moBbIIIeHHWE KBaTU(pUKALUU MPOPECCOPCKO-NPENOIABATENIBCKOTO COCTaBa IEeIaroru4eckoro
By3a, 00ECIIEUMBAIONIETO 00pa30BaTENbHYIO NEeATeNbHOCTh Ha 0ase Ilemarormueckoro Keanrtopuyma, mo
JIOMIOJTHUTEIBHOM MpodeccroHallbHOM porpaMMe Ha 6a3e depepanbHOrO oneparopa;

7) OOHOBJIEHHME COJECpXKAHUS OTAEIbHBIX PabOYMX MPOrpaMM KYypCOB, IUCHUIUIMH (MOAYJEH),
nporpaMM y4eOHOH M MPOU3BOACTBEHHOM MPAKTUKU C Y4€TOM IpHUMeHEeHHs pecypcoB Ilenarornueckoro
KBantopuyma, hopmupoBanue miana 00pa3oBaTeIbHBIX MEPOIIPUSTHIA;

8) obecneueHne MH(GOPMALIMOHHOTO CONPOBOXKAeHUs OTKpbITHs [legarormueckoro Ksantopuyma,
B TOM YHCJI€ C IPUBJICUEHHUEM CPEJICTB MacCOBOI MHPOPMAIIIH.

Coznanmne Ilemarormueckoro KBaHTOpHymMa pEKOMEHAYETCSI OCYIIECTBIISATH I€JAarOrMYECKUM
BYy30M B COOTBETCTBHH C TIEPEUYHEM MEpONPHATHA W CPOKAMH, YCTAHOBJICHHBIMH B [lpunoxennn 2 K
PexomennanusiM. BplnmonHeHHe KakJI0ro MEpONpHUATHS NpeirnonaraeT (OpMHpPOBAHUE, COTJIACOBAHUE
(mpu HEOOXOAMMOCTH) U YTBEPK/IEHNE NIEarOTHYECKUM BYy30M COOTBETCTBYIOIIMX JOKYMEHTOB.

3.1. YTBepiKaeHHe JIOKAJIbHBIX HOPMATHBHBIX AKTOB, PErJIAMEHTHPYIOIINX CO3JaHHE H
¢pynxnuonuposanme Ileqarornyeckoro Kanropuyma

Peanu3anus mnegaroruuecKuM BY30M MEPONPUATHH MO CO3AaHUI0 U (DYHKIIMOHUPOBAHUIO
[Tenarornyeckoro KBaHTopryma peKOMEHAYETCS CONPOBOXKIATh HM3JAaHMEM JIOKAIbHBIX HOPMAaTHUBHBIX
aKTOB:

1) OO0 yrBepkA€HUM TIOJNOKEHUH O co3laHuud U (pyHKUHOHMpoBaHMM Ilemarornmueckoro
KBanropuyma (THIIOBBIE MOJIOKEHUS O CO3JaHUU U (pyHKUIMOHUpoBaHUM Ilenarornyeckoro Ksanropuyma
npejcTaniensl B [Ipunoxenun 3 k Pekomennamusim).

2) O Ha3HAUYE€HUHM OTBETCTBEHHOIO JIMIIA, OCYILECTBISAIOUIET0 (DYHKIUM MO KOOpAWHAIMHU U
CONPOBOXKAECHUIO MEPONPUATHIA 1O co3aanuto [legarornueckoro KBantopuyma.

[Tonoxenus o coznanuu U ¢GyHkumoHuposanuu Ilemarormueckoro KBantopuyma oTpakaroT uX
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OCHOBHBIE XapaKTEPUCTUKH, B TOM YHUCIIE:

- LIeTIM ¥ 33/1a4¥ co3/anus u ¢pyHkuonuposanus [lenaroruueckoro Ksanropuyma, onpeneneHHbie
C YUETOM TIOJIOKEHUH HacTOsSHMX PekoMeHpanuii U cienuuKy me1arornaeckoro By3a;

- npucBoenue Ilemarormyeckomy KBaHTOpMyMy HMMEHM H3BECTHOIO POCCHICKOIO Iienarora
(mesitenst B chepe 0Opa3oBaHUS U TIEAATOTUKH)™;

- uH(pOpMaLIUIO O cOCTaBe MoMmelleHui g padmenienus [legarornyeckoro KBantopuyma u ux
MECTOPACHOI0XKEHUH (apec, MIIOMIAb IOMEUIEHUM, JOCTYITHOCTD);

- MepeYeHb MEPOIPUATHI U CPOKHU (IOPOXKHYIO KapTy) MO CO3JIaHUI0 U (DYHKIMOHHPOBAHHUIO
[Tenarormuyeckoro KBanropuyma;

- IPUMEPHBIN pacyeT 3aTpaT MeJarorn4eckoro By3a Ha pealn3alnio JOPOKHON KapThl HA TEKYILHUN
TOJl, a TaKXKe MOAJEPKKY (pyHKIMoHupoBaHus U pazButus llemarorndyeckoro KBanropuyma Ha Tekymuit
r'0J1 ¥ TJIAHOBBIN Mepro (C pa30MBKOM 110 TOJaM);

- IepedyeHb IIOKa3zarejled W HMHAMKATOpOB JesrenbHOCTH Ilemarornmueckoro Ksantopuyma B
cootBercTBUM ¢ [Ipunoxennem 4 k PekoMeH1auusImM U UX 3Ha4Y€HUs HAa TEKYIUNA IO/ U TUIAHOBBIN MEPUOJL
(c pa3OuBKoO¥ IO TO/1aM);

- MpeArnojaraeMblii mepedyeHb 00pa3oBaTENbHBIX MPOTPAaMM U MEPONPUSITHUI, HANPABICHHBIX Ha
BBIIIOJIHEHME [10KA3aTeIe U MHAUKATOPOB AesTenbHocTH [lenarornueckoro Ksanropuyma;

- UHbIE NTAPaMETPbl, COOTBETCTBYIOIINE MOJIO0KEHUSIM HACTOAIMX PekoMeH1auuid.

Pexomennyercs BKJIFOUCHHUE B [Tonoxxenue MpearogaracMon OPraHU3aALMOHHOMN
(pyHKIMOHANBHON) CTPYKTYpPBI, CHCTEMbI YIpPaBIECHUS W KOHTPOJA 3a JOCTHKEHHEM IIOKazaresei
nesrenpHocTH  Ilemarormyeckoro Ksantopuyma. IIpu co3panum Ilemarormueckoro KaanTtopmyma
PEKOMEHyeTCsl TMPEAYyCMOTPETh BBIJIEJICHUE B CTPYKTYpE IEIaroruyeckoro By3a COOTBETCTBYIOIIEE
CTPYKTYPHOE IOJAPA3AECIICHUE.

Jns ocymectBiaeHuss o0Imero KOHTponst 3a co3aaHueM llemarormueckoro Ksantopuyma u
oOecnieueHus B3aumozeiicTBus ¢ DenepanbHbIM ONEPATOPOM B IMEAArOTMYECKOM By3€ M3 UHKCIa
JNEUCTBYIOIMX PAOOTHUKOB PEKOMEHJIYeTCS Ha3HAUYMUTh JOJDKHOCTHOE JIMIO, OTBETCTBEHHOE 32
KOOPJIMHALIMI0 M COINPOBOXKJIEHUE MEponpuaTHii 1o co3gaHuto Ileparormueckoro KaanTtopmyma.
VYkazaHHoe IO oOecreyuBaeT MpeJoCTaBlIeHUE JOKYMEHTOB W HEoOXOAMMOM HHpopManuu B
COOTBETCTBUM C YCTAHOBJICHHBIMM HAaCTOSIIMMHM PexkoMeHmanusMHM CpOKaMH, a TakXke IO 3ampocaMm
Munucrepcrsa npocsenieHust Poccuiickont @enepaunu u OenepaibHOro oneparopa.

3.2. IloaroroBka nomMemeHui meIaroru4ecKoro Bys3a s pasmemenus Ileparornueckoro
KBanropuyma

ITpu co3ganuu Ilegarornyeckoro KBaHnTopryma pekoMeHayeTcsi 0OHOBIEHHE 00pa30BaTEIbHOIO
IPOCTPaHCTBA MeJarornyeckoro Byza. OOHOBIIEHHE 00pa30BATENBHOTO MPOCTPAHCTBA I Pa3MELICHUs
[Iemarormueckoro KBaHTOpHMymMa OCYIIECTBIISIETCS 3a CUET CPEICTB IEJAarOTMYECKOr0 By3a, a TaKXKe
CPEACTB MHBIX UCTOYHUKOB, B TOM YHUCIIC BHEOIOPKETHBIX.

IIpoexkTupoBaHue, 30HUPOBAHME  TOMEIICHWM  MEIAarorM4yeckoro  By3a  PEKOMEHIYETCs
IPEIYCMOTPETh IYTEM BBIJICJIEHUS COOTBETCTBYIOMIMX (DYHKIMOHAIBHBIX 30H IS 3(PQPEKTHBHOTO
pa3MelieHus U HUCIHOJb30BaHUS 00OpynOBaHMs, cpencTB oOyueHus U BocnuTaHus Ilemaroruueckoro
Ksanropuyma.

Pexomenayercsi, utoObl Ilemarormueckmit KanTOopmym BKkitouan B ce0si He MeHee Tpex
IIOMEIICHUN:

- HE MeHee JBYX YyueOHBIX NOMEUICHHM i peanu3anuu o0pa3oBaTeNbHBIX MPOrpaMM U
pasmenieHuss 00OpYyIOBaHUS E€CTECTBEHHO-HAYYHOM W TEXHOJOTMYECKOM HaIlpaBleHHOCTEH (JUIs
NPOBEJCHUS JTA0OPATOPHBIX W TMPAKTUYECKUX 3aHATUH €CTECTBEHHO-HAYYHOM M TEXHOJOTHYECKON
HalpaBJIEHHOCTEH);

- TIOMEIIEHUE [UIsl CO3JaHHsl BHUJEOMATEPHAIOB (3almMcH BEOMHAPOB U TMPE3EHTALMOHHOIO
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KOHTCHTA).

['aGaputel u oOmias 1wiomans mnpoctpancTB Ilemaroruueckoro KpaHTopumyma 3aBUCAT OT
KOJINYEeCTBAa OOYYAIOUIMXCS W COOTBETCTBYIOIIMX ASTHM IIOKa3aTeNsIM TOCYIApCTBEHHBIX HOPMATHBOB.
PexoMennyemas momaas mnpoctpaHcTB Ilemarornueckoro KBantopuyma cocraBisier He MmeHee 100
KBaJpaTHBIX METPOB U3 pacueTa: He MeHee 80 KBaJpaTHBIX METPOB I OCHOBHBIX YY€OHBIX MOMEIICHUI
(ne menee 40 kBaapaTHBIX METPOB ISl KaKJIOro MOMelleHus) U He MeHee 20 KBaJIpaTHBIX METPOB IS
NOMEIIEHUsT JUIsl CO3/aHus  BuAeoMmaTepuanoB. Pexomennyercs mnomeuienus Ilegarormyeckoro
KBanTopuyma obecrieuuts O6ecruiaTHBIM OecrpoBOAHBIM JocTyroM K ceTu "Uurtepuetr" (Wi-Fi) He meHee
100 meradut/cek., aeKTpocHa0KEeHHE (TS KaXKA0T0 yueOHOTO MeCTa).

[Tomemenus Ilegarornyeckoro KBantopuyma pekoMeHIyeTcs pacrojaraTh B MpezesiaX OJHOTO
3naHus (kopmyca). Pekomennyercs pasmemars Bce nomeuieHus Ilemarormueckoro KBanTopumyma Ha
OJIHOM 3Ta)k€, B COOTBETCTBHH C JIEHCTBYIOIIMMU CAHUTAPHO-IHIEMUOIIOTHYECKUMHU TPEOOBAHUIMH K
YCTPOMCTBY, COJIEPKAHUIO M OPraHM3ALUU PEeKUMa pabOThl 00pa30BaTEIbHBIX OPraHU3aIMi BBICIIETO
o0pa3oBaHus, B TOM YKCJE B 4aCTU (POPMHUPOBAHUS CIICLUATIBHBIX YCIOBUH ISl TOJy4eHUsI 00pa30BaHUs
00y4arolMMUCS ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 310POBbsI U MHBaIUAaMU. B yueOHBIX MOMEIIEHHUSX,
rae o0ecreunBaeTcsl MPOBEACHUE 3aHATHI €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKON HAIpaBlIEHHOCTH,
PEKOMEHAYETCS MPEeTyCMOTPETh BOAOCHAOKEHNE M KaHAJIHM3AIMIO, & TAK)KE BBITSHKHYIO BEHTHIISIHIO JUIS
MOMEIIEHUS TEXHOJIOTUYECKOM HAMIPABICHHOCTH.

[IpoexkTupoBaHre M 30HMPOBAHME TMOMEUICHHM pPEKOMEHAYETCS OCYIIECTBISATH COIJIACHO
COBPEMEHHBIM U aKTyaJIbHbIM CTaHJApPTaM MPOCKTHPOBAHUS M 30HUPOBAHUS O(DUCHBIX U OOIIECTBEHHBIX
IPOCTPAHCTB  (OTKPBITBIE  INPOCTPAHCTBA, BHEProcOeperarle  TEXHOJOTUH,  HCIOJIb30BaHUE
BO3MOXXHOCTEH JJIs HAmUCaHWs Ha CTEHAaX M JPYrue), YUYUTHIBAsS PEKOMEHIAIMU M0 [W3alHy H
30HupoBaHuto nomenienuit Ilegarornueckux Ksanropuymos (Ilpunoxenne 5 k Pekomengauusm).

@OenepallbHBIM ~ OMEPATOPOM  OKa3bIBaeTCsl  KOHCYJIbTAaTHMBHO-METOJIMYECKas  IMOJAJIEPIKKa
NeIarOrMYeCKNX BY30B B 4acTH (DOPMHUPOBAHMS MPOEKTOB 30HUPOBAHUS M JAW3aliHA 00pa30BaTEIbHBIX
npoctpanctB Ilemarorndyeckux KsantopuymoB (TenedoH koHCymbTanlMOHHOW suHUK DenepanbHOro
oneparopa +7 (800) 200-91-85, snexkrponnas noura pedkvant@apkpro.ru).

HaGop momemeHuii U MpocTpaHCTB MOKET OBITh pacHIMpPEH B 3aBUCHMOCTH OT HUMEIOIIUXCS B
NeIarorn4eckoM By3€ YCIIOBUH, a TaKXKe B Cllyyae pacIlMpeHMs IepeyHs HallpaBJIeHUH 00pa30BaTelbHbIX
nporpamM, IJIaHUPYEeMbIX K peanu3anuu Ha Oa3e [lemaroruueckoro Kmantopuyma. [lpu opranuzanuu
oOpa3zoBatenbHOro npoctpanctBa Ilegarornueckoro KBanropuyma pekomenayercss GopMHpOBaHHE 30H
JUTSL TIPOEKTHOM J1eATeIbHOCTH, KOBOPKHHTA U UHBIX 00pa30BaTeIbHBIX, JOCYTOBBIX U aJMHUHUCTPATHBHBIX
IIPOCTPAHCTB.

3.3. [IpoBenenue 3akynok 1s ocHamenus Iexarornyeckoro KBanropuyma o6opyaoBanuem,
cpeacTBaAaMHU 00y4eHHUs 1 BOCTIMTAHUS

[Tpu obecrieuennn MeponpusTuii Mo coznanuto [lemarorndeckoro Kpanropuyma negarorudeckum
By30M oOecmeunBaeTcsi COONOeHHEe TpeOOBaHWUN K TEXHUYECKOMY OCHAIEHWIO TIOMEIICHUM
[Tenarornueckux KBaHntopuymMoB 000pynOBaHUEM, CPEACTBAMHU O0YyUEHHUS U BOCITUTAHUS, YCTAHOBIEHHBIX
HaCcTOAIITUMHU PCKOMCH}IaHI/ISIMI/I.

3a cuer cpenctB deaeparbHOro OOKETa, MPEAYCMOTPEHHBIX Ha peanu3anuio (enepanbHOro
npoekta "CoBpeMeHHas ImKoJya", TEeAarorudecKuM BY30M OOECMEeYMBACTCS 3aKyIlKa CIEAYIOIIETo
00opyIoBaHus, CPEACTB O0OYUEHUS ¥ BOCITUTAHMUS:

- o0opyoBaHue, CPEACTBA O0yUEHHUS M BOCITUTAHUS /IS MCTIOIB30BaHUS MIPU PEATH3aIlN KYPCOB,
y4eOHBIX TUCHUIUIHH (MOJyJIeH) €CTeCTBEHHO-HAYUYHOI HAMPaBICHHOCTH;

- o0opyIoBaHUe, CPEACTBA O0YUEHHUS M BOCITUTAHUS /IS UCTIOIB30BaHUS MIPU PEATH3AIIUN KYPCOB,
y4eOHBIX JUCHUIUINH (MOJIyNIel) TEXHOIOTUYECKOM HAIIPABICHHOCTH;

- 000pyAOBaHKE I 3aUCH BEOMHAPOB U MPE3EHTAIMOHHOTO KOHTEHTA.
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3a cueT CpeICTB IEJarorMyeckoro By3a, a TaKK€ CPEJICTB HMHBIX HMCTOYHUKOB, B TOM YHCIIE
BHEOO/KETHBIX, [1€JarOrMYECKOMY BY3Yy PEKOMEHyeTCsl IPHOOpETEeHNnEe COOTBETCTBYIONIEH MeOeny U Ipu
HEOOXOIMMOCTH JIOTIOJIHUTENILHOTO 000PYJIOBAaHUS M CPENICTB OOYYECHHUSI M BOCIHTAHUS JJIsl pAaCIIUPEHUS
YCIOBUH AJIs MPAKTUYECKOM MMOATOTOBKH 00yUYarOLIUXCSl.

WNudpacTpyKTYpHBIH JHCT (GOPMHUPYETCS MEAArorH4ecKuM BY30M C YYETOM IPUMEPHOTO NEepedHs
000py/lOBaHus, pPacXOAHBIX MaTepuanoB, cpeAcTB oOyueHuss u Bocnutanus ([Ipunoxenne 6 kK
PexomennamusiM), IpUMEpHOTO TUIIOBOTO HH(PACTPYKTYPHOTO JHUCTa, ompexaeisemoro deaepanbHbIM
ONEPATOPOM, MOJIOKEHUN HacTosMX Pexomenaanmii.

[lenarornyeckomy By3y pekomeHayercst coriacoBaHue ¢  dDenepanbHbIM — ONEPaTOpPOM
c(OPMHPOBAHHOTO HH(PPACTPYKTYPHOI'O JIUCTA.

[Ipu ocymiecTBICHNH 3aKyMOK TOBAapOB, pabOT, YCIYT C IIENbI0 MPHOOpPETeHUs 00O0PYHOBaHHMS,
pPAcXOJHBIX MAaTEepUANIOB, CPEICTB OOYYEHUs M BOCHUTAHUA B ILensax co3gaHus Ilemarornyeckoro
KBanropuyma 3a cuer cyOcuanu u3 QeaepanbHOro OroKeTa MPUMEHSETCS HAIMOHAIBHBIA PEXUM B
COOTBETCTBUHU C TpeboBanusiMu ctathu 14 degepanpHoro 3akona ot 5 ampens 2013 r. N 44-®3 "O
KOHTPAKTHOM cucTeMe B cepe 3aKylmoK TOBapoB, paboT, yCIyr aisi 0OecriedueHus] roCylapCTBEHHBIX U
MYHUIUIIAIbHBIX HYX1'".

Kpome Toro, npu oCylieCTBIEHUH 3aKyNOK ME€JarorHueCKUMU BY3aMU YYMTBHIBAIOTCS MOJIOXKEHUS
nocranoByieHui [IpaButenscTBa Poccuiickoit @eneparuu:

- or 3 pexabps 2020r. N 2013 "O MuHUManbHOM [0JI€ 3aKYIOK TOBApOB POCCHUHUCKOTO
MPOUCXOXKACHUA";

- or 3 nexabps 2020r. N 2014 "O MuHuUManbHOM 00s3aTENBbHOM J10JI€ 3aKyNOK POCCUHCKHX
TOBAapOB U €€ JOCTUKEHUH 3aKa34uKoM";

- ot 30 anpens 2020 . N 617 "OO6 orpaHM4eHHsX AONYyCKa OTAEIbHBIX BHJIOB MPOMBIIUIEHHBIX
TOBapoOB, NPOUCXOASIIMX M3 HMHOCTPAHHBIX TOCYNapCTB, UIsl LEJEH OCYIIECTBICHMS 3aKyNOK Ul
o0ecrnieyeHrs rocy1apCTBEHHbIX U MYHUIIMIIAIBHBIX HYXKA'";

- ot 16 cents0ps 2016 r. N 925 "O npuopuTeTe TOBapOB POCCHIICKOIO MPOUCXOXKICHUS, padoT,
YCIIYT, BBIMIOJIHAEMBIX, OKa3bIBAEMbIX POCCHUICKUMU JIMIIAMH, [0 OTHOUIEHHUIO K TOBapaM, MPOUCXOIALIIM
U3 HMHOCTPAHHOTO TOCYAapCcTBa, paboTaM, yciayram, BBIIOJIHAEMBIM, OKa3bIBA€MbIM WHOCTPAHHBIMU
munamu" (B pemakuuu noctanosinenus: IlpaButenbctBa Poccuiickoit @enepannu ot 10 umrons 2019 r.
N 878);

- or 28 asrycra 2021 r. N 1432 "O BHeceHUWU W3MEHEHMH B HEKOTOpble akThl I[IpaBuTEnbcTBa

Poccuiickoit ®enepauuu" (B pemakumu Ilocranosnenus IlpaButensctBa Poccuiickoit ®enepauuu ot
20.11.2021 N 1989).

3.4. Kaagposoe obecneuenue gesareabHocTu [legarornyeckoro KBanropuyma

KonTtpons 3a pesynbratuBHOCTBIO (pyHKUIMOHMpoBaHus Ilemarormueckoro KsanTtopuyma
OCYILIECTBIISIET PYKOBOJIUTEND I1€1arOrMUYECKOr0 By3a.

KanpoBoe obGecneuenue Ilenarormueckoro Kpantopuyma pekomeHayercss GopMUPOBATH MyTEM
BBIJIEJICHUS B IITaTHOM PAclMCAaHNUU NEAATOTUYECKOTO By3a:

- JoikxHOCTH pykoBoautens Ilenarormyeckoro KBantopuyma u mpu HEOOXOAUMOCTH JTOJKHOCTH
3amectutens pykoBoautens [legarornueckoro Ksantopuyma;

- JOJDKHOCTEW JabOpaHTOB [JIi OOCIYXWBAaHHWSI W TOJATOTOBKHM K HCIIOJB30BAHUIO B
00pa3oBaTeNbHON JEATEIBLHOCTH O00OpYHOBaHMs, CpPeICTB oOydeHHMs M BocmuTaHus Ilemarornyeckoro
KBanTopuyma;

- IOJDKHOCTH CTICLUANIUCTA M0 y4eOHO-METOIM4ecKoil padoTe;

- HHBIX JOJDKHOCTEH B 3aBUCUMOCTH OT NOTPEOHOCTEN U creruuKy NeAarorndeckoro Bysa.

HITarHyro yncneHHOCTh paboTHUKOB Ilenarornyeckoro KBantopuyma pekoMeHayeTcs onpenensiTh
no coriacoBaHuio ¢ deaepanbHBIM ONEPATOPOM, UCXOJIS M3 YUCICHHOCTH CTYJEHTOB IMEJaroruyeckoro
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By3a. lIpm »3TOM pekomeHxayercs mpu (OPMHUPOBAHUM KAAPOBOrO OOECHEUCHHs JEATEIbHOCTH
[Tenarornuyeckoro KBantopuyma rnpenycMoTpeTh 3aKperuieHue 3a pabOTHUKAMU CIEAYIOIUX (PyHKIMI:

1) Opranmsanus ¢ynkunonupoBanusi llemarornyeckoro KBantopuyma, B TOM 4YHCIE€ B 4acTu
COOJIIOJICHUsI KaJpOBbIX, (PMHAHCOBBIX M TEXHUYECKUX YCIOBUH, a TakKe OOECleYeHUs BbINOIHEHUS
BO3JIOKEHHBIX Ha [lemarormueckuii KBantopuym ¢GyHKIMA W 3a1ad, JOCTHKECHUS YCTAHOBJICHHBIX
MIOKa3aTesei.

2) BzaumopeiictBue ¢ ®@enepanbHbIM onepatopoM, ¢ cetbto [lenarornueckux KBaHtopuymoB u
00pa30BaTeNbHBIMU  OPraHU3ALMUSAMH, OCHAIlEHHBIMH COBPEMEHHOW MH(QPacTpyKTypo B paMKax
HalMOHAILHOTO npoekTa "O0pa3zoBanue" M JOCTUXKEHUS 1EeH, 3a/1a4 U MOKa3aTesel, yCTaHOBICHHBIX
HacTosAIMMU PekoMeHganusMu, a TakXke OpraHu3allM M y4acTus B OOpa3oBaTeIbHBIX MPOEKTaX MAJIs
CTY/ICHTOB I€arOTMYECKUX BY30B U MEarOrMYeCKuX pabOTHUKOB 00pa30BaTEeNbHBIX OPTraHU3aIHA.

3) OOGecnedyenne pa3pabOTKU W pealu3aluu  o0pa3oBaTeIbHBIX IporpamM, (GopMupoBaHUs
COJepKaHUsl KypCOB, Y4eOHBIX IUCHMIUIMH (MOIyJei), peanu3yeMmbix Ha 0aze Ilemarormyeckoro
KBanTopuyma.

4) IlnanmpoBaHue 00pa30OBATEIBHBIX MEPONPHUATHA M MPOGOPHUEHTAMOHHON EATEIHHOCTH CO
IIKOJIbHUKAMHU, OCYILECTBIEHUE B3aUMOJICHCTBUS C MEJarorn4ecKuMu pabOTHUKAMU U YIIPaBJIEHYECKUMHU
KaJpamM# 00I1e00pa3oBaTebHBIX OpraHU3aliid, OTBETCTBEHHBIMU 33 (DYHKIIMOHUPOBAHHE MPOQUIBHBIX
Ie1larornyeckux Kiaccos.

5) Pazpaborka mH(POpPMAIMOHHBIX U YYECOHO-METOIMYECKUX MATEPUATIOB I TEAarormuecKux
pabOTHUKOB  00I1€00pa30BaTEIbHBIX ~ OpraHu3alMii 10  pPa3BUTUIO  €CTECTBEHHO-HAY4HOI,
TEXHOJIOTUYECKOH, MaTeMaTH4eCKOH W IU(PPOBONW TI'PaMOTHOCTH UIKOJHHHKOB 3a CUET HPUMEHEHHUS
COBPEMEHHBIX MEeJarorn4ecKuX TEXHOJIOTUH U CPEJCTB 00ydeHUs.

6) OpraHuzanusi AESTENBHOCTH IO TOBBIIICHUIO KBATU(UKAIMH TEIarOTHUYeCKuX pabOTHHUKOB
00111e00pa30BaTeNIbHBIX OpPraHU3alMii, B TOM YHUCIIE OCHAIIEHHBIX COBPEMEHHONH HHQPACTPYKTYpoil B
pamMKax HauuoHalbHOTO I1poekTta "OOpa3oBaHue", B3aUMOJCHCTBHE C PErHMOHAIBHBIM LIEHTPOM
HENPEPHIBHOTO MOBBIIIEHUS TPO(HECCHOHATIBHOIO MacTEPCTBA MEJarorn4eCKUX pabOTHUKOB.

7) WudopmanuonHoe comnpoBoxaeHue Ilemarormyeckoro KpaHTopuymMa u© TeXHUYECKOE
o0ecreyeHne pecypcoB, HCIOJIb3yEMbIX B paMKax 00pa3oBaTelbHON M MHOM eATeIbHOCTH, MOATOTOBKA U
pa3MenieHre 00pa3oBaTENbHOIO KOHTEHTa Ha OQUIMAIbHOM caidTe, CTpAaHUIAX COLMAIBHBIX CETeH U
UHBIX HH(POPMAIIMOHHBIX pecypcax Mearorndeckoro Bys3a.

8) Texymas KkoopAuHAIMs W  aJIMHUHUCTPUpPOBaHHE  mporecca  (PYHKIHOHUPOBAHUS
[Tenarornyeckoro KBantopuyma (opraHuszanust y4eOHBIX 3aHATUH, cOOMIO/IeHHE TpeOOBAaHUM TEXHUKU
0€30MacHOCTH U OXpaHbl TPyAd, KOMMYHMKAIUS C IOCETUTENIIMU, KOHTPOJIb 3alOJHEHUS Y4eOHBIX
MTOMEIICHUH | T.]I.).

9) OO6cnyxuBaHue OOOpPYAOBAHHUS M CPEICTB OOYYEHHUS W BOCHUTAHUS, KOTOPHIMH OCHAIICH
[Tenarornyeckuit KBantopuym, ycTaHoBKa HEOOXOJMMOIO NMPOTrpaMMHOI0 oOecredeHus, obecrnedyeHue
PacXoAHBIX MaTEPHANIOB, YCTPAaHEHUE TEXHUYECKUX MTPOoOIIeM U TIp.

TpeboBanust Kk KaapoBoMmy oOecrneueHuio jaestenbHoctd [lemarormueckoro Ksantopuyma
OTIPEAENAIOTCS IEJaroruyeckuM BY30M CAMOCTOSITEIBHO C YY4E€TOM JIEWCTBYIOIIETO TPYIOBOTO
3aKOHOJIATENbCTBA, @ TAKXKE 0003HAUEHHBIX BBIIIE MOJOXKEHUN 1 PEKOMEHAALUH.

3.5. IloBbllIeHHe KBAJIM(PUKALMHT NPOdeccopcKo-NpenoaBaTeIbCKOro coOCTaBa Meaaroruieckoro
BYy3a, 00ecneYnBaIero 00pa3oBare/ibHYIO eATeJbHOCTH Ha 0a3e [lenaroruyeckoro Kpanropuyma

®denepalibHBIM OIIEPATOPOM OOECIeUnBAETCS MIPOBEIEHNE KYPCOB MOBBIIICHNS KBaTU(PUKALUU IS
podeccopcKO-TPenoaaBaTeIbckoro CcocTaBa IeNarornyeckux BY30B B TOJl CO3MaHMS Ha HX 0Oasze
[Tenarornyecknx KBaHTOpHyMmOB.

®denepanbHbIi oneparop pazpadaThIBAaeT AOMNOJHUTENbHYIO MPO(ECCHOHATBHYIO MPOTrpaMMy s
poQeccopCKO-NPENoAaBaTeIbCKOro COCTaBa MeJarorndeckux By30B 110 OpraHU3allui 00pa30BaTEIbHOMN
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nesitenbHOCTH Ha Oase Ilemarornueckoro KBanropuyma, o0beMoM He MeHee 36 4acoB.

Hudopmariisg o IpoBeJeHUH KypCOB MOBBIIICHUS KBATH(DHUKAIMN U OPraHU3allMOHHBIX BOMpOCax
y4acTusi B HHUX JIOBOJUTCSA JIO CBEICHHUS TENAarorud4ecKuX BY30B OQHUIIMAIBHBIMH THUChMaMU
MunucrepctBa mnpocBemenus Poccuiickoit ®enepanmu u (wim) DeaepanbHoro omeparopa. Cpoku
MPOBEJICHUS KYPCOB TIOBBIIICHHUS KBATU(UKAIIMKA YCTAHABIMBAIOTCS B COOTBETCTBHUH C IEPEYHEM
MEpPONPUITHIA, YCTAHOBJICHHBIM B HaCTOSAIINX PekoMenaanusx.

@denepalibHBIM  OIIEPaTOpOM  00ECIIEUMBACTCS MPOBEJICHUE KOHCYJIbTAMA W BEOMHAPOB TIO
BompocaMm co3fgaHus U QyHkuuonupoBanus Ilemarormueckux KBaHTOpuyMOB, a Takke METOAMYECKAs
HOJJIEP’KKa MPO(ECCOPCKO-TPENOaBaTeIbCKOr0 COCTaBa IEAaroriiyeckuX BY30B, 00ECIECUMBAIOLINX
o0Opa3oBaTenbHYyI0 eaTeabHocTh Ha 0a3e [lenarornueckux KBantopuymos.

3.6. O0HOB/ICHME CO/lep:KaHNUS OT/AeJIbHBIX PA004YHX MPOrpaMM KypCoOB, IMCIHILIUH (Moay.1eil),
NnporpamMm y4e0HOI ¥ NPOM3BOJACTBEHHON MPAKTHKHU € Y4eTOM IIPUMEHEHUsI pecypcoB
Ienarornueckoro KBantopnyma, popmupoBanue niaHa oopa3oBarejbHbIX MepONPUATHIA

[legarornyeckomy By3y mpu (JOPMUPOBAHUU COJIEPKAHUS OTAETBHBIX Pab0OUYUX MPOrpaMM KypCoB,
TUCIUIUIMH  (MOJyJei), mporpaMM yYeOHOW W TPOU3BOJCTBEHHOW MPAKTHKH, CBS3aHHBIX C
€CTECTBEHHO-HAYYHOW M  TEXHOJIOTMYECKOM  HampaBICHHOCTSAMU  0Opa3oBaTENbHBIX  MPOTpamw,
pekoMenayeTcsi yuutbiBath pecypcesl [lemarornueckoro Keantopuyma. Hampasnenusi oOpazoBarenbHON
NEeSTeNIbHOCTH, ocyllecTBisieMble Ha Oasze Ilemarormueckoro KBanTopmyma, ompeaeneHsl B paszjene 4
HacTosImnx Pexomenmanmii.

[Tpu oOHOBIEHUM COAEpkKaHHS OTACIBHBIX Pa0OUYMX MPOTrpamMM KypCOB, TUCIUILIAH (MOJIYJeil),
pOorpaMm yaeOHOU u MPOU3BOACTBEHHOMN MPaKTUKHU PEKOMEHYETCS HCITOIB30BaTh
yueOHO-MeTOIMYecKre U CIpaBoYHbIe MaTepuaibl DeaepanbHoro omeparopa. deaepanbHbBIA omepaTop
obecreunBaeT pacrnpocTpaHeHHe YI4eOHO-METOAMYECKUX M CIPABOYHBIX MaTE€PUATIOB B XOJI€ TIPOBEICHUS
KypCOB TIOBBIIICHHS KBATH(PUKAIIUU TPOPECCOPCKO-TPENOIaBaTENHCKOTO COCTaBa MEeJarornuecKux By30B.

®denepanbHbIN orepaTop 00ecreyrnBaeT MOATOTOBKY METOINYECKOTO TTOCOOUS IO UCTIOIh30BAHUIO
[Tenarornueckux KsanTopuyMoB u uX 000pyAoOBaHHsS B Tmporecce OOyueHHUs pa3IuYHBbIX TPy
CTYJICHTOB, BKJIFOUAIOIIETO Pa3bsICHEHUS U MHCTPYKIIMH MO paboTe ¢ 000pyI0BaHUEM, PEKOMEHIAIIMN TI0
COJIEP)KaHUI0O M OpraHM3alMM TPOEKTHOW NEATEIbHOCTH CTYAEHTOB, MPOXOIAMIMX OOydeHHEe II0
Mearoru4ecKMM HarpaBJIeHUsAM MOATOTOBKH Ha 0ase [lenarornuecknx KBantopruymos.

3.7. O6ecneuenue nHGOPMALMOHHOIO CONMPOBOKAeHUs OTKPbITUSA [lenarornueckoro KBanropuyma,
B TOM YHCJIe C IPUBJICYEHHEM CPeACTB MaccoBoil HHGopManun

OtkpbiTve (Havasno QyHKuumoHupoBanus) Ilemarormueckoro KaaHTOpuymMa pexkoMeHayeTcs
OCYIIIECTBUTD HE T03/1Hee | ceHTsAOps roja ero co3aaHusl.

[legarornyeckum By3oM He mo3nHee JHS OTKpbiTHa Ilemarormueckoro Ksantopuyma
PEKOMEHIyeTCA pa3MElIeHHe B CHENHAIbHO cO3JaHHOM paszaene '"[lemarormyeckuii TexXHOMapK
"KBanTopuym" opHUIMAIBHOTO CaifiTa MeJarornieckoro By3a B HH()OPMAIIMOHHO-TEIEKOMMYHHKAIIMOHHON
cetu "UuTepHer" mHdopmanuu o cozmanuu U pyHkunoHnupoBanuu Ilenaroruueckoro Keanropuyma, B
ToM uucie wuHpopmanuu 00 oOpa3zoBaTelbHBIX Iporpammax, oOopynoBanuu [lemaroruueckoro
KBaHnTOpHryMa, niiaHupyeMOM PEKHUME 3aHATUN, IUTAHUPYEMBIX MEPOIPUATHSAX.

[lenarornyeckoMy BY3y pEKOMEHAYETCS OOECHeuuTh LIMPOKOEe HH(POPMALMOHHOE OCBELICHHE
MeponpuaTuii 1o co3ganuro Ilemarormdeckoro KBaHTOprMymMa nyreM HpUBIEYEHUS PETHOHAIBHBIX
CpeACTB MaccoBOW HWHGpOpPMAlMU, a TaKKe pa3MelIeHus HWHQOPMALMOHHBIX W MYJIbTUMEAMUHBIX
MaTepraioB Ha OPUIIMATEHOM CaliTe M B COL[UAIBHBIX CETAX MeJarornyeckoro Bysa.
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4. Opralmsaunﬂ 06pa3OBaTean0ﬁ HCATCJIbHOCTH

OOpaszoBarenbHas  gearenbHocTh  Ilemarormueckoro  KBanTOopuyma — ocyumiecTBisieTcs IO
o0pa3oBaTeNbHBIM IPOTPAaMMaM BBICIIETO OOpa3oBaHUS U JIOMOJHUTEIBHBIM MPOPECCHOHATBLHBIM
nporpamMaMm. Ha 6asze Ilemarornyeckoro KsaHTOpuymMa pekoMeHIyeTcsi OOeCledYuTh pealn3aluio
00pa3oBaTeNbHBIX MPOTPaMM, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAaHMAMHU 3aKOHOIATEIbCTBA B
chepe 0Opa3oBaHUs U ¢ YUYETOM peKOMeHanuii MuHnuctepcTBa npocsenienus Poccuiickoit deneparnuu u
®denepanbHOro Oneparopa.

Pexomenayercst chopMupoBaTh IepedyeHb 00pa30BATENbHBIX MPOrpaMM, Y4YeOHBIX AUCLUILIUH
(Momynei) u MepompusTHA, peanuzyemblx Ha 0asze Ilemarormueckoro KBaHTOpuyma, KOTOpPBIA
obecrnieynBaeT NpPUOOpPETEHUE CTYINEHTaMU MNPO(EeCCHOHAIBHBIX KOMIIETEHUMH s JajbHeimei
MEeAaroridecko  JCSITebHOCTH 10  (DOPMHPOBAHHMIO  €CTECTBEHHO-HAYYHOH, TEXHOJOTUYECKOH,
MaTeMaTH4eCKOH U 1U(PPOBOI rPaMOTHOCTH y HIKOJIBHHUKOB.

[Ipu opranuzanuu oOpa3oBarenbHOW aAesrenbHOcTH Ha 0Oasze Ilemarormueckoro KsanTopmyma
PEKOMEHIyeTCsSl IPUMEHEHNE COBPEMEHHBIX INENArOrMYeCKUX TEXHOJIOTMM € HMCIIOJIB30BAHUEM IIPAKTHKHU
y4eOHBIX MCCIEAOBAHUNW U MPOEKTOB, IMPOBEACHUS ONBITOB M 3KCIEPUMEHTOB C HCIIOJIb30BAHUEM
COBPEMEHHOI0 Ja00paTOPHOTO U POOOTOTEXHUYECKOTO 000PYI0BaHHUS.

B Ilemarormueckom KBanTOprymMe MoOryT OBITh peaqu30BaHbl  cileaylomme  (HopMel
00pa30BaTeNbHBIX MEPOIIPUATHI:

- JUISl CTYJIEHTOB:

1) opranu3zanus 1 NpoBeIeHUE MPAKTUUECKUX 3aHATHH € UCIOJIb30BaHHEM 000pYyIOBAaHUS, CPENICTB
00yuenust u Bocnutanus [lenaroruueckoro Ksantopuyma;

2) KBa3uIeJaroruyeckas JAesTelNbHOCTh (MMHMTALUs JEATEJbHOCTM IIefarora Ha  YpoKe,
OpraHu3aIsl UCCIIET0BATEIBCKONW JIEATENLHOCTH (KYpPCOBBIX, BBITYCKHBIX KBaJTH(HKAIMOHHBIX padoT) u
IIPOEKTHAs JESTEIbHOCTD CTYIEHTOB;

3) pa3paboTka CTyJIEHTAaMH HCCJIEIOBATEILCKUX pPadOT W MPOEKTOB, MOJENIEH, MPaKTHYECKOEe
OCBOCHHME HOBBIX TEXHOJOTUH, (YHIAMEHTAJIbHBIX 3HAHUM (OMBITHI, SKCIEPUMEHTHI, MPAKTUKYMBI,
nabopaTopHble pabOThI);

4) npennpodeccuoHanbHas NOArOTOBKA, B TOM YHCIIE MEPONPHUATHS C y4acTHEM HACTaBHUKOB U3
Pa3IUYHBIX CEKTOPOB YKOHOMHUKH C PEaJIbHBIM OIBITOM paboThI B Ipodeccuu;

5) peanu3anus MacTep-KJIacCoB B pa3IMUHBIX (popmarax B3aMMOAEHUCTBHUS C MCIOJIb30BaHHEM
pecypcos Ilenarornueckoro Ksanropuyma;

6) opraHuzanus HMHHOBAllMOHHOM JAEATENbHOCTH pPa3JIMYHOIO YpPOBHA, B TOM YHUCIIE
MEX(PaKyJIbTeTCKUX,# OpPUEHTUPOBAHHBIX HAa pa3Hble KaTeropuh YYaCTHUKOB (B TOM UHCIE
HaCTaBHUYECTBA);

7) opraHuM3anus TNPAKTUKH CTYJIEHTOB IO TNEJAarorM4ecKUM HalpaBiICHUSM, CBSI3aHHBIM C
IpenoJilaBaHUeM YUYeOHBIX IpPEIMETOB €CTECTBEHHO-HAYyYHOM M TEXHOJIOTMYECKOH HarpaBlieHHOCTEH,
BKJIfOUAroNasi B ce0sl 3aKII0YEHHE JIOTOBOPOB (COIVIALIEHHI) O COTpyIHUYECTBE C 00pa3oBaTeNIbHbIMU
OpraHu3alsiMM, Ha 0a3e KOTOpBIX CO3JaHbl JeTckue TexHomapku "KBantopuym", MoOUIIBHBIE
texHonapku "Ksantopuym", nentps! "Touka pocra", nentpsl "[T-ky0";

8) mpoBeieHHE OMBITHO-KOHCTPYKTOPCKUX paboT 1o pa3paboTKe HOBBIX METOAMK M METOJUYECKUX
MHCTPYMEHTOB B IpenojaBaHuu y4eOHbIX npeameroB "®uzuka", "Xumusa", "buonorus”, "Marematuka",
"Undopmaruka", "Texnomorus" u np.

- JUIsl IeJarOrMYecKruX pabOTHUKOB 00pa30BaTebHBIX OpraHU3allHii:

1) noBeIIeHNE KBATH(PHUKAIMY TIeJarOTHYeCKUX paOOTHUKOB 00pa30BaTeNbHBIX OpraHU3alui;

2) opraHu3aius Hay4HO-IIPAKTHUECKUX MEPONPUATUH (CEeMUHApOB, KOH(pepeH1Inii, (GOpyMOB);

3) pa3zpaboTka JMArHOCTHYECKHUX TMPOLEAYp IO BBIABICHUIO TPYIHOCTEH B OCBOCHUU
HIKOJIbHUKAMU Y4Y€OHBIX MPEIMETOB E€CTECTBEHHO-HAyYHOW M TEXHOJOTMYECKON HalpaBlICHHOCTEH, a
TAK)K€ BBISIBIICHUIO U MOJJEPKKE OJAPEHHOCTH Y IIKOJbHUKOB;

4) opraHuzanys = IOPOCBETUTENIBCKUX  MEPONPUATHH AN NEAarorudyeckux  pabOTHUKOB
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00pa30BaTeNbHbIX OpraHu3aluil O pe3yJbTaTaX OIBITHO-KOHCTPYKTOPCKUX, HCCIEAOBATEIbCKUX U
MPOEKTHBIX padoT, mpoBoANMBIX Ha 6a3ze [lenarornueckoro Ksanropuyma.

- JUIsl LIKOJIbHUKOB:

1) conmpoBokieHUE EATEIBHOCTH NMPOQPUIBHBIX MMEJArOrMuecKUX KJ1accoB 00111e00pa30BaTeIbHbBIX
OpraHu3aIfil B YaCTH YYeOHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOW U TEXHOJIOTUYECKON HAIIPaBICHHOCTEH;

2) npodopHUeHTAIIMOHHAS paboTa CO MIKOJIbHUKAMH, 11eJieBast padoTa ¢ aOUTypHUEeHTaMU,

3) npakTHuecKas OAroTOBKA IIKOJBbHUKOB K YUYaCTHIO B Pa3IMUHbIX KOHKYpCaX, OJIMMITNAJAX;

4) opraHuzauus ¥ TPOBEACHHUE ISl IIKOJHLHUKOB YUeOHBIX CEMHHApOB, KOHKYpPCOB, 1e0aToB,
OJIMMITUAJ U JPYTUX MEPOIPUATHH.

Yacte HampaBnenuid pabotel [lemarormueckoro KsanTtopuyma (B YacTHOCTH, TpeOyrOIIUX
UCIIOJIb30BaHUSI COBPEMEHHOTO Y4eOHOr0 000py10BaHMs) BO3MOYKHO OCYIIECTBIIATh Ha 0a3e co3laBaeMoit
B paMKax HalmoHalbHOTO mpoekTa "O6pa3zoBanue" uHGpacTpykTypsl (eHTpbl "[T-ky06", neHTpsr "Touka
pocta" u ap.).

KonkpeTHble MOAXOABI, WHCTPYMEHTBI, METOJbI, KOTOphIE NIPUMEHAET B CBoel pabore
podeccoOpCKO-TIPENoAaBaTeNbCKUNA COCTaB, 00ECTICYMBAIOIINN 00pa30BaTENbHYIO NEATEILHOCTh Ha 0aze
[legarornyeckoro KBanTopmyma, pa3palaThiBarOTCS M (WJIHM) OMPEICNAIOTCS IEeIarorH4ecKUM BY30M
CaMOCTOSITEJILHO C Yy4YeTOM BO3MOXHocTe u creuupuku cyobekra Poccuiickoii ®enepauuu u
MeAaroru4eckoro Bys3a.

@®enepalibHBIM  ONIEPATOPOM OOECIEUNBAETCS MPOBEIECHUE OPraHU3aLMOHHBIX M METOJUYECKHX
MeponpusTHii (BeOMHApOB, KOHCYNbTALUNA, CEMHHApPOB) MO BOMpPOCAM OpraHU3alMHU 00pa3oBaTEIbHOMN
nestenibHOCTH Ha Oase Ilenarornueckux KBanropruymos.

O®unHaHcoBoe obecreueHne 0Opa30BaTENbHONW JESATENBHOCTH, OCYIIECTBIsieMO Ha 0asze
[lenarornueckoro KBaHTOopuyma, BKIIOYaeT 3aTrpaTbl B COOTBETCTBUM C OOmumMu TpeboBaHUsSIMU K
OTIpeIeNICHUI0 HOPMATUBHBIX 3aTPaT Ha OKa3aHHE TOCYNAapCTBEHHBIX (MYHHIIMIIAJIBHBIX) YCIyT B cdepe
BbICILIEr0 00pa30BaHUs U JOIMOJHUTEIBHOIO MPO(ecCHnOHaNIbHOTO 00pa3oBaHMsl AJIs JIUL, UMEIOIIUX WU
HOJYYaloIUX BbICIIEe OOpa30BaHUE, MOJIOJEKHON MOJIMTUKH, NPUMEHSEMbIX IpH pacueTe oObema
cyOcuanu Ha pUHAHCOBOE 0OecTeyeHNe BBIIOJHEHUS TOCYJapCTBEHHOTO (MYHHUIMIAIBHOTO) 3aJaHUsl Ha
OKa3aHHe TOCYJapCTBEHHBIX (MYHHLMOAIBHBIX) YCIYr (BBIIOJHEHHE paboT) TroOCYAapCTBEHHBIM
(MyHUIIMIIAIIBHBIM) YUpPEXJACHUEM, YTBEPXKACHHBIMHU IprKazoM MuHUCTepcTBa 00pa3oBaHUS U HAyKH
Poccuiickoit ®enepanuu ot 26 mapra 2021 r. N 209, 1 BKIIIOUalOIKUMHU B TOM YHUCIIE:

- omjaTry Tpylda pabOTHUKOB IEJarormyeckoro By3a, 0OecreyMBalOUINX (YHKIIMOHUPOBAHUE
[Tenarornyeckoro KBantopuyma;

- IpUOOPETEHNE JOCTATOYHOTO 00bEMa OCHOBHBIX CPEJICTB U MaTEPUATIbHBIX 3a11acoB, B TOM YHCIIE
pPAcXOJHBIX MaTepHajoB, Ui OOecCHeueHHs pealu3allid o0pa3oBaTelbHBIX HpPOrpaMM B 00BEME,
HEO0OXOMMOM JUIsl HEMIPEPHIBHON peaan3aluu o0pa3oBaTeIbHOrO MPOLecca;

- of0ecrieyeHHe TeKyIled JEATENBHOCTH  I€Jarori4eckoro By3a IO  00ecreueHHUro
00pa30BaTenbpHOTO MpoIiecca.

5. ConpoBoskaeHre MepONPHUATHIA IO CO3AaHUI0O M PyHKIMOHMPoBaHuIo Ilexarornuecknx
KBanropuymon

Oynkuun  denepanbHOro omepaTopa MEpONPUATHH MO CO3AaHUI0 W (YHKIIMOHHPOBAHUIO
[Tenarornyeckux  KBantopuymoB ocymiectBisger @DenepaibHOE TOCYJapCTBEHHOE aBTOHOMHOE
00pa30oBaTeNIbHOE  YUYPEXACHUE JIOTOJHUTEIBLHOrO MpoecCHOHaNbHOrO oOpa3oBaHus "AKagemus
peanu3anuy TOCYIapCTBEHHOW TOJUTHKA M TPO(ECCHOHATBLHOTO Pa3BUTHS PAOOTHUKOB OOpa30BaHUS
Munucrepcra npocsemienus Poccutickoit @enepanun'.

Anpec caitta ®enepanpHoro oneparopa: https://www.apkpro.ru/.

TenepoH  KoHCynbTalMOHHOW  JuHUM  DenepanbHOTO  omeparopa IO  CO3JAHUIO |
¢yuknronuposanuio [lenarornueckux Ksanropuymos: +7 (800) 200-91-85.
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OnekrponHas nouta enepanpHoro oneparopa: pedkvant@apkpro.ru.

®denepanbHbIA OMIEpaTOp BHIMOIHACT CIACIYIOIUE QYHKITUH:

- OKa3aHWE KOHCYJIBTATUBHOIO COIPOBOXICHUS COTPYJAHHUKOB TIEJArOrMYeCKUX BY30B IIO
co3nanuio U Qyakipronuposanuto [lenarornyeckux KBaHTOpHyMOB, B TOM 4mcie oOecriedeHne paboThl
KOHCYJIbTAIlIMOHHOM TeJe(OHHOM JIMHUK U TIPOBEICHIE BEOMHAPOB;

- mpoBeneHue oOydeHus paboTHHKOB Ilemarormyeckux KsaHTOpmymMOoB 10 pabote ¢
00OpyIOBaHHEM W CpeACTBaMH OOydYeHHS] M BOCHHUTAHHSA, B TOM UYHCIIC 1O JOMOJHUTCIbHON
npoeCCHOHATBHON TporpaMMe JUisi OpraHM3aluu  00pa30BaTENbHOW  JESATETBbHOCTH Ha  0ase
[Tenarormuyeckoro KBanropuyma;

- pa3paboTka Y4eOHO-METOAMYECKHX MATEPUANOB Uil MPOECCOPCKO-IPEnoIaBaTeIbCKOro
COCTaBa TMEJArorHYeCKUX BY30B, BKJIFOYAIOIIMX METOAMYSCKHE PEKOMEHIAIUU II0 HCIOIb30BAHUIO
pecypcoB Ilemarorndyecknx KBaHTOpMYyMOB TIpu pa3paboTKe W peaju3aluu pabodux Mporpamm
TUCHUIUTMH  (MOAayJied), TpakTUK 00pa3oBaTeNbHBIX MPOrpaMM  BBICHIETO  00pa3oBaHUs IO
NeIarOrMYECKUM HAIPaBJICHUSM TIOJITOTOBKH;

- MPOBEJCHWE MOHUTOpPHHTra co3maHus Ilemarorndyeckux KBaHTOPHMYMOB, B TOM YHUCIIC B 4acTH
KOMIUICKTOBAHHUSI TI€JarOTUYECKUX BY30B O0OOpYIOBaHHEM, CpEICTBAMH OOyUYeHHS W BOCIUTAHMSA,
NPUBEJCHUS IUIOMIAJ0K B COOTBETCTBHE C TPEOOBAaHUSMHM HACTOSIIUX PeKoMeHIaIuii, opraHu3aiiu
00pa3oBaTeNbHOMW JACATEIbHOCTH, BHIIIOJHEHUST YCTAHOBJICHHBIX ITOKa3aTesiel pyHKIIMOHUPOBAHHSI,

- obecrieyeHre HHGOPMAIIMOHHOTO COMPOBOXIeHUsI co3manus [lenarornueckux KBantopuymoB, B
TOM 4YHCJIEe pa3paboTka MH(OPMAIIMOHHBIX MAaTEPHAJIOB Ui pa3MEIICHHs Ha caiTax IeaarorHuyecKux
BY30B, TIOJITOTOBKA IIPECC-PEIIN30B M BUCOPOIHKOB;

- TIOATrOTOBKAa METOJUYECKOr0 TIOCOOMS IO KCIOJIb30BaHUIO pecypcoB [lemarornveckux
KBaHTOpryMOB B Ipoiiecce 00ydeHHsI U IPOSKTHOM e TEIbHOCTH Pa3IMYHbIX IPYII 00YYarOIIUXCS;

- TMOATOTOBKAa HWH(OPMAIMOHHO-aHAIMTHYECKUX MATEPUAIIOB M OTYETOB O pealHu3aluu
MeponpusTHii 1o co3maHuio I[legarormdeckux KBaHTOpHYMOB, B TOM YHCIIE Ha OCHOBE JIaHHBIX,
NPEOCTABIISEMBIX M1E€arOTHUYECCKUMH BY3aMH.

6. 3ak/II0YuTEeILHBIE MTOJI0KEeHU

OneparuBHOEe ympasieHue neaTenbHocThi0 llemarormyeckoro KBaHTOpHymMa oOCyIIECTBIISIETCA
NEJarOrM4eCKUM  BY30M CaMOCTOSTEIIBHO C YYE€TOM IIOJIO)KEHMHM, YCTaHOBJIEHHBIX HACTOSAIIUMHU
PexomenpanusaMu, a Ttakxke ykasaHud MunHucTepcTBa mpocBelneHus Pocculickoir ®Penepauuu U
®denepanabHOro Oneparopa.

[Tenarornyeckuii By3 obecrieuuBaeT MpeJoCTaBIeHne HEOOXOIUMON OTYETHOCTH O JESTEIbHOCTU
[lenarornueckoro KBanropuyma B cpoku u mno ¢opme, onpeaensieMoil MUHHCTEPCTBOM IMPOCBELICHUS
Poccuiickoit ®@eneparuu u  (wnm) DenepaibHbIM OMEpPaTopoM B paMmkax (eaepanbHOrO MpOoeKTa
"CoBpeMeHHas 1KoJia" HallMoHAJIbHOTO MpoekTa "ObpazoBanue".

* Pexomenpgyercst mpucBoenue Ilemarornueckomy KBaHTOpHyMy MMEHU HAyYHO-TIEarOTHYECKHUX
pa6OTHI/IKOB, UMCHOIIINX HpﬂMOC OTHOIIICHUEC K PICTOpI/II/I, JOCTUXXCHUIO pe?,y.]'H)TaTOB nu paBBI/ITI/IIO
MEeIarorn4eckoro By3a WM TENarorudyeckod JesATENbHOCTH Ha TeppuTropuu cyobekTa Poccuiickoii
denepannn

Ipunoxenne 1
K MeToau4eckuM peKoMEeHAALNIM

I'padux
co3nanus Ilenarornyecknx KpanropuymoB Ha 0a3e neiarorn4ecKux By30B B paMKax
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¢pexepanbHoro npoexra "CoBpeMeHHasi IIK0JIA'" HANMOHAJIBLHOIO NMpoekTa "O0pa3oBanue'

N CyonekT Poccutickoit HanmenoBanme o0pa3oBaTeIbHON OPraHU3alliy BBICIIIETO
n/n Denepanuu 00pa3oBaHUs
2021
1. AMypckast 0051acTh ®I'bOY BO "bnarosemeHckuil rocyaapCcTBEHHBIN
MeIarOrM4eCKuii yHUBEPCUTET"
2. Hwxeropoackas obmacte | ®I'bOY BO "Hmkeropoackuii rocyiapcTBEHHBIN
negarornyeckuii yausepcurer umeHu KoseMel Mununa"
3. [Tepmckuii kpai OI'BOY BO "llepmckuii rocy1apcTBEHHBII
I'YMaHUTapHO-NE1arOrM4eCKUil YHUBEPCUTET"
4. Camapckas o6nactb OI'BOY BO "Camapckuit rocy1apCTBEHHbIN
COLIMAJIbHO-TIEJarOTMYECKUN YHUBEPCUTET"
5. Yamyprckas Pecnyonuka | ®T'BOY BO "['ma3zoBckuii rocy1apCcTBEHHBIH MearoruiyecKui
uHcTUTYT uMeHu B.I'. Koponenko"
6. Yeuenckas PecriyOmnrka OI'BOY BO "YeueHckuil rocy1apCTBEHHbBIN NI€AaroruuecKui
yHHUBEpcUTeT"
7. AnTaiickuil kpait OI'BOY BO "Anraiickuii rocy1apCTBEHHBII
I'YMaHUTapHO-M1€1arOrM4eCKUil YHUBEPCUTET UMEHU
B.M. Hlykmuna"
8. CaepuiioBckast 001acTh ®I'bOY BO "Ypanbckuil rocyJapCTBEHHBIH NeJarorunuyeckui
YHUBEpCUTET"
9. Boponexckas 061acTb ®I'bOY BO "BopoHeXCKHil roCyAapCTBEHHBIN NEAArOrNYECKUI
yHHBEpcUTeT"
10. | Boarorpasnckas o6nacth ®I'bOY BO "Bousrorpaackuii rocy1apcTBEHHBIN
COLIMAJIbHO-TIEJarOTHYECKUN YHUBEPCUTET"
2022
11. | Openbyprckas 061acTh ®I'bOY BO "Openbyprekuii rocyaapCcTBEHHBIN Mearorndyeckuit
YHUBEpPCUTET"
12. | Pecnnybnuka MopaoBus ®I'BOY BO "MopnoBckuii rocy1apcTBEHHBIN N€Aarorn4ecKuit
yauBepcuteT umenn M.E. Esceepa”
13. | YapsHoBCKas o0nacThb OI'bOY BO "V nbsHOBCKHI TOCY1apCTBEHHBIN NIEAArOrM4eCKUI
yauBepcuteT uMmeHu V.H. YibpsHoBa"
14. | Anraiicknii Kpan ®I'bOY BO "Aunralickuii rocy1apcTBEHHbIN e1aroruuecKuii
yYHUBEpPCUTET"
15. | KpacHosipckuii kpaii ®I'bOY BO "KpacHosipckuii rocy1apCTBEHHBIN Me1aroru4ecKuii
yauBepcuteT uM. B.I1. Actadrena"
16. | HoBocubupckas obnacts | ®I'bOY BO "HoBocuOupckuii rocyaapcTBEHHBIH
MIEeJarOTHYECKNI YHUBEPCUTET"
17. | Tomckast obmactb ®I'bOY BO "Tomckuii rocy1apCTBEHHbIN I€1aroru4ecKui
YHUBEpPCUTET"
18. | YensObunckas o0nacth ®I'bOY BO "HOxHO-ypanbCKuii TOCyJapCTBEHHBII
T'YMaHUTapHO-NIEJArOrHYEeCKUI YHUBEPCUTET"
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19. | SIpocnaBckas o0nacTh ®I'bOY BO "fpocnaBckuii rocy1apCcTBEHHbIN €1arorH4eCcKHii
yaupepcuteT uM. K.JI. Ymuuckoro"

20. | KpacHonmapckuii kpait ®I'bOY BO "ApmaBupckuii rocy1apCTBEHHbIHN I1€1aroru4ecKuii
yHUBEpCUTET"

2023

21. | XabapoBckuii kpait ®I'bOY BO "Amypckuii ryMaHUTapHO-II€1arOrMueCKui
roCyJ1apCTBEHHbI YHUBEPCUTET"

22. | Pecniybnuka ®I'bOY BO "bamkupckuil rocyaapcTBEHHBIN Mearornyeckui

bamkoprocTan yHUBEpPCUTET UM. M. AKMYJUIBI"

23. | Pecnnybnuka TaTapcran @®I'bOY BO "HabepexHOUETHUHCKUN TOCY1apCTBEHHBIN
MeJarOrH4eCKuii yHUBEpCUTET"

24. | Yysamckas PecnyOnuka ®I'bOY BO "Uysaiickuii rocy1apcTBEHHBIN NE€Aarorn4ecKuil
ynuepcutet 1. 4. fxosnesa"

25. | Cankr-IlerepOypr OI'BOY BO "Poccuiickuii rocy1apCTBEHHBIN MEaroru4ecKui
yHuBepcuteT uM. A.W. I'epiena”

26. | Pecnybnuka [larectan ®I'bOY BO "Jlarecranckuil rocyAapcTBEHHBIN MEAarorn4ecKuil
YHUBEpCUTET"

27. | Omckas 06sacTh ®I'bOY BO "Omckuii rocy1apcTBEHHbIN e1aroru4ecKuii
YHUBEpCUTET"

28. Kypranckas obnactsb ®I'bOY BO "lagpuHckuil rocy1apCTBEHHBIN NeAaroruueckui
yHHUBEpcUTeT"

29. CBepaioBcKas 00J1acTh ®I'AOY BO "Poccuiickuii rocyjapCTBEHHBII
npoeccuoHaNbHO-TIEJarOTMYECKUN YHUBEPCUTET"

30. | r. MockBa ®I'bOY BO "MOCKOBCKHI rOCY1apCTBEHHBIN
MICUXOJIOr0-NeAarorn4eckuii ynusepcurer"

31. | r. MockBa ®I'bOY BO "MOCKOBCKHI T€JarornuyecKnuii rocy1apCTBEHHbIN
yHHBEpcUTeT"

32. | Jluneukas obmactb ®I'bOY BO "Jlunenkuii rocy1apCTBEHHbIN I€1aroru4ecKuii
yauBepcuteT umenH [1L.I1. Cemenoa-Tsau-Ilanckoro"

33. | Tynbeckas obnacTb ®I'bOY BO "TynbCckuii rocy1apCTBEHHBIN M€1arorn4ecKuii
yausepcuteT uM. JI.H. Tonctoro"

Wndbopmairus 06 n3MEHEHUX:

Ilpunosxcenue 2 usmeneno c¢ 21 mapma 2022 2. - Ilucomo Munnpoceewenus Poccuu om 21 mapma
2022 2. N 08-461

CMm. npedvloyuyro pedaKyuio
IIpunoxenne 2
K MeTon4eckuM peKOMEHIAIHsIM

IlepeueHb MepoOnIPUATHII U CPOKH (IOPOKHASL KAPTA) CO3AAHUS U (PYHKIIMOHUPOBAHUS
NneJarorn4ecKoro KBaHTOpuyMa Ha 0ase neJaroru4eckoro By3a

C u3MeHeHHSIMH H JAOIMOJITHECHUSAMM OT:

21 mapra 2022 1.

| N ‘ Haumenosanue ‘ OTtBeTCTBEHHBIN Pesynbrar ’ Cpok
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MEPOTIPUATHS
Y TBepKI€HbBI JIOKAIbHBIE Ilegarornueckuii | JIokanbHbIE He no3anee 25
HOPMAaTUBHBIE aKThI BY3 HOPMAaTUBHBIE aKThI mapta X* rona
Me1Iaroru4eckoro By3a: e 1arOruH4ecKoro
1) 06 yTBepx)aeHun BYy3a
IMOJIOKEHUN O CO3J]aHuH 1
(GyHKIMOHUPOBAHUU
Ilegarornueckoro
KBanTopuyma;
2) 0 Ha3HAYCHUH
OTBETCTBCHHOTIO JIUIIA,
OCYIIECTBJISIONMEro (PyHKITUN
KOOPJAMHALIMU U
CONIPOBOXKIACHUS
MEPOIPHUATHH IO CO3/IaHUIO
Ilegarormueckoro
KBanTopuyma.
Cdopmuposan u coriacoan | [lemarormyeckmii | ITucemo CornacHo rpaduky
MHPPACTPYKTYPHBII JTUCT BY3, ®denepanbHOro ®denepanbHOro
JIJISL OCHAIICHHS denepanbHbIN ornepaTopa u omnepaTopa
[Temarorugeckoro oreparop JIOKAJIbLHBIN
KBanTopuyma HOPMAaTHUBHBIN aKT
IIe1arOrH4ecKoro
BYy3a
CdopmupoBaH NpoeKT Ilenarornyecknii | JIokanbHbIN He no3anee 10
30HMPOBAHUA U JU3aiiHA BY3 HOPMATHUBHBIN aKT anpens X rojaa
TTOMEIIEHU neJarorudeckoro
Ilegarormueckoro BYy3a
KBanTopuyma
OOBbsBIIEHBI 3aKYTIKH [legarornyeckuit | M3Bemenus o He nozanee 30
TOBapoOB, paboOT, yCIyT AJs BY3 POBEICHUU anpens X rojaa
co3nanms [lemarormaeckoro 3aKyTOK/PEECTp
KBanTopuyma W3BEIICHHUI O
MIPOBEACHUH 3aKYIIOK
IIpoBeneHo MOBLIIEHUE Ilenarornyeckuii | JJOKyMEHTBI O He nozanee 30
KBaTH(UKAITII BY3, HOBBIIIIEHUN ceHTsa0ps X roga
npodeccopcko-npenoaaBare | OenepanbHbIii KBaNU(DUKAIH
JIBCKOT'O COCTaBa oreparop
MeJJaroru4eckoro By3a,
00ecIeunBaroIEero
00pa3oBaTeNbHYIO
eATEILHOCTE Ha Oaze
Ilegarornueckoro
KBanTopnyma
[IpoBeneHsl HEOOXOIUMBIE [lenaroruyeckuii | AxTel cnaun-npuémku | He no3zauee 1
PEMOHTHBIE pabOThI BY3 BBINIOJTHEHHBIX paboT | okTA0ps X rona
MMOMEIICHUI
Ilegaroruueckoro
KBantopuyma
[TonydeHo, yCTaHOBJIEHO U Ilemarornyeckuii | AKTBI/HaKIagHbIE He no3anee 10
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HaJIaXKEHO 000py/I0BaHHE, BY3 nexabpst X rozga
npruodperaemMoe s

OCHALIIEHUS

Ilegarornueckoro

KBanTopuyma

8. | [IpoBeieH MOHUTOPUHT [Tenaroruyeckuii | ITo popwme, He no3gnee 15
paboTHI 1O MPUBEICHUIO BY3 OnpeAeIsIEMON nexadps X roga
wiomaaku Ilenarornueckoro MuHnpocBemieHus
KBanTopuyma B Poccun nnmn
COOTBETCTBUE METOJAMYECKUM ®denepalibHBIM
pPEKOMEHIALUAM oIepaTopoM
Munnpocsenienusi Poccuu

9. | OGecneueH 3ammyck paboThI [Megarornyeckuii | Hamuuue He no3nnee 15
[Tegaroruyeckoro BY3 3aI0THEHHOT O nekadpsa X roga
KBanTopuyma paszaena o

[Tegaroruueckom
KBanTopuyme Ha
caiite
o0OpazoBarenbHON
OpraHu3aIuu
BBICILIETO
00pa3oBaHMsl, CCHUTKH
Ha OCBELICHUE B
CMU (npu Hanu4uum)

10. | ExexBapTanbHbIii [legarornyeckuit | OTuer He no3nnee 25
MOHHUTOPHHT BBIMIOJTHEHUS BY3, denepanbHOMY nekadps X roja,
MOKa3aTeye Co3Janus u denepanbHbIN omnepaTopy I0 UToraM | aajee
(G YHKITMOHUPOBAHUS orepaTop MOHHUTOpPHHTA €XKEeKBapTalbHO B
Ilegarormueckux TEYEHNE 3-X JIET
KBanTtopuymoB

* X - roJ co3anus neaarorndeckoro rexuomnapka "Ksanropuym".

Ipuioxkenue 3
K MeToIM4ecKuM peKOMEHJAIIUSIM

Tunosblie MoJI0KEeHUA

I. Tunosoe Ilosno:xxenue o coznanuu Ilexarormueckoro Kanropuyma

1. O01mue moJ10KeHus

1.1. Hacrosmee mnojoXKeHHWE O CO3JAaHUM MEJarorudeckoro TexHomnapka "KBanTopuym"
___ (nmammenoBanme By3a)  (manee - Ilemarormueckuit KBantopuym) ompenensieT MOpsSIOK U YCIOBUS
co3nanus [lenarornueckoro Ksanropuyma.

1.2. Ilegarornyeckuit KBaHTOpUyM SIBIIsSIETCSI CTPYKTYPHBIM ((YHKIIMOHATIBHBIM) MOAPA3/I€ICHUEM
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___ (HauMeHOBaHME By3a)  (1ajuee - BY3).

1.3. Ilemarormueckomy KBantopuymy mnpucBoeHO uMs _ (MMSI H3BECTHOTO POCCHUHCKOTO
nejarora, esrens B cepe oOpa3oBaHMsI U MEAArOTUKH )

1.4. Ilenarornueckuii KBaHTopuyM c03/1a€TCsi B COOTBETCTBUU C 3aKOHOJIaTE€JILCTBOM Poccuiickoi
®denepanyy, HOPMaTUBHBIMU IIPAaBOBBIMU akTamMu MuHHcTepeTBa npocseleHus Poccuiickon denepanum,
YcTaBoM By3a, peEIICHUSMU YYEHOrO COBETa By3a, MPUKA3aMH M PACHOPSIKEHUSIMU DPEKTOpa BY3a,
HacTosuM [losiokeHrneM 1 MHBIMH JIOKaJIbHBIMU HOPMAaTUBHBIMU aKTaMU BY3a.

1.5. Mecropacnonoxenue Ilenarornueckoro Ksanropuyma:  (mOUYTOBBIN aJpec C yKazaHHEM
WHJIEKCA, TJIOMIAIb TOMEIICHU) .

2. Heans u 3apaum co3nanus [lexarornueckoro Kanropuyma

2.1. Uenp co3nanus Ilegarornyeckoro KBantopuyma: pasBuTue MaTepuanbHO-TEXHUYECKOW Oa3bl
By3a C LEJbIO MOJArOTOBKM CTYJEHTOB M I€AAaroruuyeckux paOOTHUKOB JUIsI 0OECHEeUeHUs] CHUCTEMbI
00pa3oBaHUsl BBICOKOKBATH(HIMPOBAHHBIMU KaJIpaMu sl  (OPMHPOBAHUS E€CTECTBEHHO-HAYUHOM,
TEXHOJIOTUYECKOM, MaTeMaTn4eckoil 1 1Mu(poBOil TPaMOTHOCTH LIKOJILHUKOB HAa YPOBHE MEXIYHAPOIHBIX
CTaH/IAPTOB Kak o00s3aTeNbHON CcOCTaBIstomel 00mel (QyHKIMOHAIBHONH T'pPaMOTHOCTH 3a CYET
IPUMEHEHHS COBPEMEHHBIX Mearorn4eckux TEXHOJIOTUH, CpeIcTB 00y4YeHHUsI U BOCIIUTAHUS C OIOPOH Ha
IPAKTUKY Y4€OHBIX UCCIEAOBAHUN U IIPOEKTOB.

2.2. Coznanue Ilenarornyeckux KBantopuymoB o0GecriednBaeT pelieHne caeayolnX 3a1au:

- opraHu3aunus OOy4eHHs CTYJEHTOB METOJAMKAM M TEXHOJIOTMSIM MpEenojaBaHus Y4eOHBIX
IOPEIMETOB  €CTECTBEHHO-HAyYHOH M  TEXHOJOIMYECKOW HAalpaBJIEHHOCTEH ¢  HCHOJIb30BAHUEM
COBPEMEHHOTO OOOpYIOBaHUS, CPEICTB OOy4YeHHMS M BOCHHTAHHS (B TOM YHCIE JUII TOJATOTOBKH K
Mearornyeckoil  JesTeNbHOCTH Ha 0a3e  jgeTckux  TexHomapkoB  "KBantopuym", 1eHTpoB
€CTECTBEHHO-HAYYHOW M TEXHOJOrM4yeckoid HampasieHHocTed "Touka pocra", HEHTpoB LU(PPOBOro
oOpa3oBanus "IT-ky0");

- TIOBBIIIEHNE KBATM(PHUKAIIUU [T€Aarorndyeckux paboTHUKOB 00111€00pa30BaTebHbIX OpraHu3alui,
B TOM 4MCJE OCHAIEHHBIX COBPEMEHHBIM OOOPYZOBAaHMEM M CpPEIACTBAMH OOYYEHHUS W BOCHHMTAHUS
(merckue texHomapku "KBaHTopryM", IEHTphI 00pa30oBaHUs €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKOM
HanpasieHHocTell "Touka pocta", nenTpsl nugppoBoro odpasosanus "IT-kyo");

- TIpoBelaeHHE MPO(POPUEHTALNOHHON JEATEIbHOCTH CO IIKOJIbHUKAMHU JUISl TPUBJIEUEHUS K
NOCIEAYIOLEMY TIOCTYIUIEHHIO B TE€Jaroru4eckue By3bl, B TOM UHCIIE YEpPE3 MEpONpUATUS C
npoUIBLHBIMU NEAATOTUYECKUMH KJIaccaMu 0011e00pa30BaTeIbHbIX OpraHu3alii.

3. ITopsinok coznanms Ienarornvyeckoro Kpanropuyma

3.1. Co3sganue Ilemarornueckoro KBaHTOpHMyma OCYIIECTBIISIETCSI B COOTBETCTBHUU C JOPOKHOU
KapToil (HeoOXOIMMO yKa3aTh CChUIKY Ha mpuiokeHue k [lomoxkeHuro, copepikaiiee JOPOXKHYIO KapTy
cOo31aHuAaA Hu (bYHKI_[I/IOHI/IpOBaHI/ISI Heﬂ;aromqecxoro KBaHTOpI/IYMa, COCTaBJICHHYIO B COOTB€TCTBHU C
MeTon4ecKuMU peKOMEHAALMSIMH).

3.2. Jlns ocHamenus nenarorudeckoro Keantopuyma oGopynoBaHueMm, cpeicTBaMu OOydeHUS U
BOCIIUTaHMs obecreynBaeTcsi (opMupoBaHHe, COTTIACOBAaHUE M YTBEPKICHUE MHPACTPYKTYpPHOIO JIUCTA,
BKIIFOUAKOLIETO B ceos nepCe4€Hb, MHWHHUMAJIBHO HGO6XO}II/IMBIC q)YHKI_[I/IOHaJ'H)HBIe U TEXHHUYECCKHE
TpeOOBaHUS U MMUHHUMAJIBHOE KOJIMYECTBO OOOPYAOBAaHUS, PACXOJHBIX MAaTEPUANIOB, CPEACTB OOyUEHUS U
BOCIIMTaHUS.

3.3. ns ¢opmupoBanus oOpaszoBaTenbHOro mnpoctpancTBa Ilemarorumueckoro KsanTopmyma
obecrnieunBaeTcsi pa3pabOTKa, COIJAacOBAaHME U YTBEPXKICHHE IIPOEKTa 30HMPOBAHUS U JU3aiiHA
nomemenuil Ilemarormyeckoro KBaHTOpuymMa B COOTBETCTBHM C TOJOXKEHUAMH MeToauueckux
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pexkoMeHnanuii Munucrepersa npocsenieHus Pocculickon denepanum.

3.4. Peanuzanusi mepornpusituid 1o co3ganuto [lemarornueckoro KBantopuyma obecnieunBaeTcs ¢
y4eTOM MPUMEPHOT0 pacyeTa 3aTpaT Ha pealn3aluio JOPOKHONW KapThl (HEOOXOIMMO yKa3aTh CCHUIKY Ha
npuioxenue K [lonoxeHuro, comepxaliee IpUMEPHBIA pacyeT 3aTparT Ha co3gaHue llemarormueckoro
KsanTtopuyma).

TAPAHT:
371ech U Janee 1o TeKCTy HyMepalus MyHKTOB IPUBOJUTCS B COOTBETCTBUM C HICTOYHUKOM

3.6. Co3nanue [lenarornueckoro KBantopuyma obecrieunBaeTcs BbIIEJICHHEM COOTBETCTBYIOIIETO
CTPYKTYpHOIO MOApa3/ieieHuss (HeoOXOIMMO yKa3aTb CChUIKY Ha mnpuioxeHue K Ilonoxenuro,
coJieprkaliee opraHu3aloHHyto cTpykTypy llenaroruueckoro KBantopuyma).

4. Opranuszanuonnas crpykrypa Ilenarormyeckoro Ksanropunyma

4.1. Crpykrypa Ilenarornueckoro KBanropuyma u ee YMCICHHBII COCTaB OMPEAEISIOTCS UCXOMS
U3 Xapakrepa 1 o0bema padoT, a Takke u3 (YHKIMOHAIBHBIX 33/1a4, BO3JIOKEHHBIX Ha HEE.

4.2. IlrarHoe pacnucanue Ilemarormueckoro KsanTtopuyma paspaOaTbiBaeTcs BY30M H
YTBEPKAAETCA B YCTAaHOBJICHHOM MOPSAKE PEKTOPOM By3a (HEOOXOIMMO yKa3aTh CChUIKY Ha MPUJIOKEHUE
K [Tonoxenuto, coepaxalliee MTaTHOE PACIMCAHUE/BBIITUCKY U3 IITATHOIO PACIIMCAHUA).

4.3. Ilemarormueckuii KBaHTOpuy™M BO3IJIaBIS€T PYKOBOJIWTENb, Ha3HAuU€HUE KOTOPOTO
OCYILECTBIISICTCSI B COOTBETCTBMM C TPEeOOBAHUSMH HOPMATHUBHBIX IIPABOBBIX AaKTOB BYy3a, a TaKKe
Munucrepcersa npocsenienus Pocculiickon denepanuu.

44. B crpykrype Ilemarornmueckoro KBaHTOpuyMa BBIIENSIOTCA IITaTHBIE  €AMHUIBL,
00eCreYrBarOIINE BBITIONHEHUE CIEAYIOMUX (DYHKIINNI:

1) Opranmzauus ¢yHkunonuposanusi Ilenarornueckoro KBantopuyma, B TOM 4YHci€ B 4acTu
coONIOACHHST KaJpOBBIX, (PMHAHCOBBIX M TEXHUYECKUX YCIOBHUH, a TaKKe 00ECIEeYeHMs BBIMOTHEHUS
BO3JIOKeHHBIX Ha [lemarormueckuit KBanTopuym ¢GyHKIMA W 3a1ad, JOCTUXKEHUS YCTAaHOBJIEHHBIX
MIOKa3aTeIeH.

2) BzaumopeiictBue ¢ ®enepanbHbIM onepaTopoM, ¢ ceTbio [legarorunueckux KantopuymoB u
00pa30BaTeNbHBIMU  OpPraHU3alUsIMH, OCHAILEHHBIMA COBPEMEHHOW HH(PACTPYKTYypo B paMKax
HalMoHaJIbHOTO npoekTa "OOpa3oBaHue" s JOCTHKEHUS 1eNel, 3a7ay U MoKasaTesied, yCTaHOBIEHHBIX
HacToAMMU PexkoMeHanusMu, a TakkKe OpraHM3alMM W ydacTus oOpa3oBaTeNbHBIX MPOEKTOB IS
00yJaroImuxcst MeAarornyeckux By30B U MeJarorndyeckux paboOTHUKOB 00pa30BaTebHbIX OpraHU3aLui.

3) Opranuzanusi pa3pabOTKM U peanus3aluy 00pa30BaTENbHBIX MporpaMM, (OpPMHUpPOBaHUS
coJiepKaHus AUCLUUIUINH (MoyJei), peanuszyeMbix Ha 0ase Ilenarornyeckoro KBanropuyma.

4) IlnanupoBaHue oOpa30BATEIbHBIX MEPONPUATUI U NPOPOPUEHTALMOHHOW AESATEIBHOCTU C
oOyyaromiuMucst  o0I1eo0pa3oBaTeNIbHBIX  OpraHM3alUi,  OCYLIECTBICHHE  B3aUMOACWUCTBUS  C
NearorndyeckuMu pabOTHUKAMHM M YIPaBJIEHYECKUMHU KaJapaMu o0011eo0pa3oBaTeNbHbIX OpraHU3alui,
OTBETCTBEHHBIMHU 32 (YHKIIMOHUPOBAHUE NMPO(UIBHBIX MeJarorndeckux KJIaccoB.

5) Pazpabotka wH(pOPMAIMOHHBIX U YYEOHO-METOAMYECKHX MATEPUATIOB IS TEIarorMuecKuX
paOOTHUKOB  00IIE00pa3oBaTEeIbHBIX  OpraHu3aluii 1Mo  (HOPMUPOBAHUIO  ECTECTBEHHO-HAYYHOI,
TE€XHOJOTMYECKOH, MaTeMaTH4ecKOW M IU(PPOBOMl I'paMOTHOCTH OOYYaIOIIMXCS 3a CYET MPUMEHEHUS
COBPEMEHHBIX MeJarorn4ecKuX TEXHOJIOTUI U CPEJICTB 00ydeHUS.

6) OpraHu3anusi JESTETBHOCTH IO TOBBIIICHUIO KBATU(GUKAIMH TEJarorHUYecKuX pabOTHHUKOB
00pa3oBaTeNbHBIX OPraHU3allfil, B TOM YMCIIE OCHAILEHHBIX COBPEMEHHON MH(MPACTPYKTYpOH B paMKax
HalmoHagbHOro mnpoekra "OOpa3oBaHHe", B3aUMOJIEHCTBUE C PETMOHAIBHBIM LIEHTPOM HENPEPHIBHOTO
MOBBIIIEHUS TPO(HECCHOHATEHOTO MacTePCTBA MeIarornYecKnX pabOTHUKOB.

7) Wudopmanuonnoe compoBoxaenue Ilegarormyeckoro KpaHToprymMa ©  TEeXHHUYECKOE
o0ecreyeHne pecypcoB, HCIOJIb3yeMbIX B paMKax 00pa3oBaTelbHON 1 HHOM eATeIbHOCTH, MOATOTOBKA U
pa3MenieHre 00pa3oBaTENbHOIO KOHTEHTa Ha OQUIMATIbHOM caifTe, CTpaHUIAX COLMAIBHBIX CeTed U
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UHBIX HH(POPMALMOHHBIX PECypcax By3a.

8) Texymas koopauHalMsT W aJIMUHUCTPUpPOBaHHE Mporecca  (QYHKUHOHHUPOBAHUS
[Tenarornueckoro KBanTopuyma (opraHu3amnusi yd4eOHBIX 3aHSTHH, COOMIOACHHE TPEOOBAHWA TEXHHKH
0€30MacHOCTH U OXpaHbl TPyAa, KOMMYHHMKAIUS C IOCETUTENSIMH, KOHTPOJIb 3allOJIHEHUS Yy4eOHBIX
MTOMEILICHUH U T.1.).

9) OO6cnyxuBanue 0O0OpYyIOBaHUS M CpEACTB OOyUeHHUsS U BOCIUTAHUS, KOTOPHIMH OCHAIlleH
[lenarornueckuii KBantopuyM, ycTaHOBKa HEOOXOIMMOTO MPOTPaMMHOrO oOecreuyeHHs, oOecreyeHue
pPacXOoJHBIX MaTEPUAJIOB, YCTPAaHEHHE TEXHUUECKUX MTPOoOIieM U Tp.

4.5. ®unaHcupoBaHHE MepomnpusTUid 1o co3manHuto llemarornueckoro  KBanTtopuyma
OCYIIIECTBIISICTCS U3 OIOPKETHBIX Y BHEOIOIXKETHBIX CPEJICTB BY3a.

5. 3akI04YuTeIbHbIC OJ0KEHU

5.1. BHeceHne u3MEHEHUH W JONOJHEHUH B Hacrosiee [lonoxkeHue OCyIecTBISETCS IIyTeM
IIOATOTOBKHU IPOEKTA IIOJIOKEHUS B HOBOM penakuuu pykoogurenem llemarormueckoro Ksanropuyma u
YTBEPKICHUS €70 PEKTOPOM By3a B YCTAaHOBICHHOM IOPSAIKE.

II. TunoBoe Ilooxkenne o pynkunonuposanum Iexarornyeckoro KBanropuyma

1. O01ue MoJI0KEeHu s

1.1. Hacrosimiee monoxeHue o GyHKIMOHUPOBAHUU TeIaroruueckoro Texuonapka "Ksantopuym"
__ (nanmenoBaHue By3a)  (manee - Ilemarornueckuii KBantopuym) omnpeznenser Mopsiiok U yCIOBUS
¢ynkunonuposanus Ilenarornueckoro Ksanropruyma.

1.2. Ilegarorunueckuit KBanTopuyM B CBOEH N1€ATEIHHOCTH PYKOBOJICTBYETCS 3aKOHOAATEIHCTBOM
Poccuiickoit @enepanny, HOpMaTUBHBIMU IIPABOBBIMU akTaMu MuHucrepcTBa npocsenieHus Poccuiickoit
®denepannn, YCTaBOM By3a, pEHICHUAMH YUYEHOI'O COBETA By3a, IPUKAa3aMU U PACIIOPSIKEHUSIMH PEKTOPA
BYy3a, HacTOSAIMUM [los10keHreM 1 MHBIMU JIOKAJIbHBIMA HOPMATHUBHBIMH aKTaMH BY3a.

1.3. Mecropacnonoxenue Ilenarornueckoro Kpanropuyma:  (IOUYTOBBIH aJpec C yKazaHUEM
MHJCKCA, IJIOIAAb IOMEIIEHNN) .

2. ®ynkuuu Ilegarornueckoro Ksanropuyma

2.1. OcHoBHBIM HampaBieHueM JesarenbHocTd [lenarornueckoro KsanTOpuyma sBisercs
oOecnieueHre 00pa30BaTEeNIbHON JEATEIbHOCTH By3a MO 00pa3oBaTelIbHBIM IMpOrpaMmaM BBICHIETO H
JIOTIOJTHUTEIBHOTO MPO(ECCHOHANTBHOT0 00pa30BaHusl.

2.2. estenbHOCcTh [lenarornueckoro KBaHtopuyma HampaBlleHa Ha OCYIIECTBIICHHE CIIEAYHOIINX
¢byHKUMi, 0003HaUEHHBIX B 1ojnyHkTax 2.2.1-2.2.3 Hacrosuiero [lomoxxeHus.

2.2.1. ®ynkuuu Ilegarornueckoro KBanropuyma, OpueHTUPOBAHHBIE HA CTYJIEHTOB:

1) opranu3zanus ¥ IpoBeeHNEe MPAKTUYECKUX 3aHATHI C UCIIOJIb30BaHHEM 000PY/IOBAHUS, CPEJICTB
o0ydenust u Bocnutanus [lenarorunyeckoro Ksantopruyma;

2) KBa3zMIIEJarormyeckas JeATENbHOCTh (MMHUTALMs JAEATEIbHOCTH II€Jarora Ha YpOKe,
OpraHM3aIMsl UCCIIE0BATENIbCKON NIEATENbHOCTH (KYpCOBBIX, BBIMTYCKHBIX KBaNU(UKALMOHHBIX padoT) U
IIPOEKTHAs JAESITENbHOCTD CTYIEHTOB;

3) pa3paboTka CTyIAEHTAaMH HCCIIENOBATEIbCKUX padOT M TPOEKTOB, MOJENCH, MPAKTHIECKOE
OCBOCHHME HOBBIX TEXHOJOTHH, (YHIAMEHTAIbHBIX 3HAHUM (OMBITHI, AKCIEPUMEHTHI, MPAKTUKYMBI,
nabopaTopHbie pabOThI);
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4) npennpodeccuoHanbHas NOArOTOBKA, B TOM YHCIIE MEPONPHUATHS C y4acTHEM HACTABHUKOB M3
pa3IMYHbIX CEKTOPOB YKOHOMUKH C peaibHBIM OIBITOM paboThl B Ipodeccuu;

5) peamu3anus MacTep-KJIacCOB B pa3IMYHBIX (popMaTax B3aMMOJACHCTBHS C HCIOJIb30BAaHHEM
pecypcoB [legarornueckoro Ksantopuyma,

6) opraHuzanus HMHHOBAallMOHHOM JI€ATEJBHOCTH PA3JIMYHOTO ypPOBHS, B TOM 4YHUCIIE
MEX(PaKyJIbTETCKUX, OpPUEHTUPOBAHHBIX HAa pa3Hble KaTEropuM Yy4YaCTHUKOB (B TOM 4HCIE
HAaCTaBHUYECTBA);

7) opraHu3zalys TNPAKTUKH CTYJIEHTOB IO TMEJAarori4ecKuM HalpaBiICHUSIM, CBSI3aHHBIM C
NPENoJIaBaHHEM YUYEOHBIX MPEIMETOB E€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOH HarpaBlIeHHOCTEH,
BKJIfOUAtoasi B ce0sl 3aKII0YeHHE JIOTOBOPOB (COIVIALICHHI) O COTPyIHUYECTBE C 00pa3oBaTENIbHBIMU
opraHu3ansiMM, Ha 0a3e KOTOPBIX CO3JaHbl JeTckue TexHomapku "KBantopuym'", MoOUIBHBIE
texHonapku "KBantopuym", ientpsl "Touka pocta", nentpsl "IT-ky0";

8) IpoBeICHHE OMBITHO-KOHCTPYKTOPCKUX Pa0bOT MO pa3pabOTKe HOBBIX METOJIUK M METOAHYECKUX
WHCTPYMEHTOB B IpernojaBaHuu y4eOHbIX mpeameroB "®usuka", "Xumusa", "buonorus", "Marematuka",
"Undopmaruka", "Texnomorus" u np.

2.2.1. @ynkuuu Ilegarornyeckoro KpanTOopuyma, OpHUEHTHPOBAHHBIE Ha TEIArOrHYECKHX
pabOTHUKOB 00pa30BaTENbHBIX OPTaHU3AINN:

1) noBblileHHE KBATU(DUKAIIINH TTEJarOrMUYeCKUX pabOTHUKOB 00pa30oBaTeNbHBIX OpraHU3aIui;

2) opraHu3aiys HayqYHO-IIPAaKTUIECKUX MEPONPUATHH (CeMHHApOB, KOH(pepeH1uii, HopyMoB);

3) pa3paboTka AMArHOCTUYECKUX TPOIEAYp IO BBIIBICHHIO TPYAHOCTEH B OCBOCHUU
IIKOJbHUKAMU YYEOHBIX TPEJIMETOB E€CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOW HAINpaBIEHHOCTEH, a
TaK)Ke BBISIBIICHUIO U MOJJICPIKKE OJIAPEHHOCTH Y IIKOJIBLHUKOB;

4) napOopMHUPOBAHHE NIEAATOTMYECKIX PAOOTHUKOB 00pa30BaTEIbHBIX OPraHU3alUi O pe3yIbTaTax
OTIBITHO-KOHCTPYKTOPCKHUX, HCCIENOBAaTeIbCKMX M MPOEKTHBIX paboT, MpOBOAMMBIX Ha 0aze
ITenarormuyeckoro KBantopuyma.

2.2.1. ®ynkuuu Ilegarornueckoro KBantopnyma, OpueHTUPOBAaHHBIE HA IIKOJIbHUKOB!

1) conpoBoxieHNE IEATENBHOCTH NMPOPUIBHBIX MEIarorHueckux Ki1accoB 00111e00pa3oBaTesIbHbIX
OpraHu3aiyil B yacTu y4eOHBIX NPEIMETOB €CTECTBEHHO-HAYUYHOW U TEXHOJIOTUYECKON HANPaBIE€HHOCTEH;

2) npodopueHTAIIMOHHAs padoTa CO MIKOJIbHUKAMU, 11eJieBast paboTa ¢ abUTypHueHTaMU;

3) npakTHuecKkasi MOArOTOBKA IIKOJIBHUKOB K YYaCTHIO B pa3IMYHBIX OJIMMIIHNAJIaX, KOHKYpCcax;

4) opraHuzanus M TNpPOBEACHHUE JUISl IIKOJBHUKOB YUE€OHBIX CEMHHApOB, KOHKYpPCOB, 1e0aToB,
OJIMMIHAJ U JPYTUX MEPONPUATUH.

3. Yupagiuenue Ilenarornyeckum Ksanropuymom

3.1. KoHTposnp 3a pe3ynbTaTUBHOCTHIO (yHKIMOHUpoBaHus Ilemarornueckoro KaanTopmyma
ocymiectBisier pektop. OOmee pykoBoactBo Ilegarornueckum KsaHTOpryMOM, KOOpAMHAILUMIO H
KOHTPOJIb JEATEIBHOCTH OCYUIECTBIIACT  (AOJDKHOCTHOE JIMLIO By3a) .

3.2. HemnocpencrBenHoe pykoBoactBo Ilemarormyeckum KBaHTOpMyMOM — OCYIECTBIISET
pykosoautens [lenarornueckoro KBanropuyma, KOTOpbI Ha3HA4aeTCsl HA JOJDKHOCTD ITPUKA30M PEKTOpa
BY3a B COOTBETCTBHH C TPYJOBBIM 3aKOHOJATENBCTBOM Poccuiickoit denepannn.

3.3. Ha nomxHocTh pykoBoautens Ilegarornueckoro KBantopryma HazHadaeTcst U0, UMEIOIIEE
BbICIIIEEe 00pa3oBaHue, U CTaK padOThI MO HANpaBlieHUsAM JearenbHocTu [lenarorunueckoro KBantopuyma
HE MeHee 3 JeT.

3.4. B mepuon otcyrctBusi pykoBoautens Ilemarormueckoro KBanTopuyma ero o0sS3aHHOCTH
UCIIOJHAET OAMH U3 coTpyaHuKoB Ilemarornueckoro KBaHTOprmyma, HazHadaeMblil NPUKa30M pPEKTOpa
BYy3a.

3.5. PykoBonutens [lenarornueckoro Ksanropuyma:

3.5.1. ocymecTBisieT onepaTuBHOE pyKoBOACTBO [lemarornyeckum KBaHtopuymom;
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3.5.2. npencrasnser wuHTepechl Ilemarormueckoro Kantopuyma 10 JIOBEpEHHOCTH B
rOCyJapCTBEHHBbIX OpraHax, OpraHu3auusax Uil peanu3aund nened u  3axad  [lemarormueckoro
KBanTopuyma;

3.5.3. oTuuThIBaThCS NEpe] PYKOBOIHUTENEM By3a O pesyinbrarax padorel llemarormueckoro
KBanTopuyma;

3.5.4. BbIMONHSET HHBbIE OOA3aHHOCTH, MPETYCMOTPEHHBbIE 3aKOHOJATEILCTBOM, yCTaBOM BY3a,
JIOJ>KHOCTHOM MHCTPYKLIMEN U HacToAwuM [lonoxenuem.

3.5.5. ocymiecTBisieT paccTaHOBKY KajpoB Ilemarormyeckoro KBaHTopuyma aJisi BBINOJHEHUS
BO3JIO’KEHHBIX Ha Hero (DyHKIUH U 3a/1a4;

3.5.6. opranm3yer oOpa3zoBarelbHYIO JaesaTenbHOCTh B Ilemarormueckom KBanTOpmyme B
COOTBETCTBUM C HazHadeHHEM, pyHKuusMHU U 3aaadamu [lenarornueckoro KBantopuyma u oCymecTBiseT
KOHTPOJIb 3a €0 peaanu3aluei;

3.5.7. olecreunBaeT OpraHu3aldi0 MU TMPOBEJIECHHE OO0pa30BaTEIbHBIX MEPOIPUATUNA Ha Oaze
[Tenarornuyeckoro KBantopuyma;

3.5.8. opranmsyer opmupoBaHue U WHPOPMAIMOHHOE HamoiHeHHe pasnuena "[lemarormueckuii
texHonapk "KBaHntopuyM" Ha opHIIaIbEHOM caiiTe By3a;

3.5.9. ofecrieunBaeT BBINOJHEHWE WHBIX 3a1a4 ¥ (PyHKOHMHA, 0003HAYEHHBIX B HOPMATHUBHBIX
JnokymeHTax MunucrtepcrBa npocseuenus Poccuiickoit @enepanuu;

3.5.10. oOecrieunBaeT WHBIC (YHKIUU, OTHOCSIIUECS K JEATEIBHOCTH llemaroruveckoro
KBaHnTOpriyMa 1 He mpoTUBOpEYAILINE LIEISIM U BUJIaM JIEATEIbHOCTH BY3a.

4. Nenonpoussoactso Ilenarornueckoro Kpanropuyma

HenonpoussoacrBo Ileparormyeckoro KBaHTOpHMyMa OCYyILECTBISETCS B COOTBETCTBUHU C
Homenkunarypoii nen By3a u MTHCTpyKknmen no aenonpon3BoJACTBY By3a.

5. ®unancupoBanue gesareabHocTH [legarornueckoro Kanropuyma

®unHaHcupoBanne nesarenbHOCcTH  [lemarormueckoro  KBaHTOprymMa — OCYyHIECTBIAETCS U3
OIOKETHBIX U BHEOIOKETHBIX CPEICTB BY3a.

6. PesyabTarsl pynkunonuposanus Ilegarornueckoro Ksanropuyma

KoHtpons  pe3yiabTaTUBHOCTH Meponpuatuil mo  ¢QyHknuoHupoBanuto Ilemarornueckoro
KBantopuyma oOecrieunBaeTcsi Ha OCHOBAaHMM IIOKaszaTejledl M  MHAMKATOPOB  JIEATEIbHOCTH
[lenarornueckoro KsanTopuyma (HEOOXOOMMO YyKa3zaThb CCBUIKY Ha npuioxeHue Kk Ilomoxenuro,
coJiepkalliee IepeueHb IMoKa3zaTeled W UX 3HaueHuil, chopMHpOBaHHBIA C YydeToM TpeOoBaHMIA
MeToandyeckux peKOMEHIaui).

7. BzaumopneiicTBue ¢ APyruMHu noapasjieleHusIMU By3a

[Tenarornyeckuit KBaHTOpHYM B3aMMOJEHCTBYET CO CTPYKTYPHBIMHM NOJpa3fclICHUsSMU BY3a,
BHEITHUMH OpraHH3alUs MU B paMKax pa3nyHbIX (GopMm mo Bompocam aesitenbHOcTH [legarornyeckoro
KBanropuyma, eciam 310 HE0OX0AUMO JUIA pelIeHUs 3a]1a4 U GYHKINH, BO3JIOXKEeHHbIX Ha [legarorudeckuii
KBaHTOpHyM, B mpenenax MOJHOMOYMM, IPENOCTABIECHHBIX Y CTaBOM By3a, HacToAmuM llonoxenneM u
WHBIMU JIOKAJIbHBIMU aKTaMU BY3a.
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8. 3aki0unTeIbHbIE MOJ0KEHHS

BHecenne u3MeHEHMH UM JONOJHEHHMA B Hactosee llonoxkeHue ocCymecTBiaseTcsa IMyTeM
NOJArOTOBKU IIPOEKTA IOJIOKEHUS B HOBOM penakuuu pykooaurteneM llenarormueckoro Ksanropuyma u
YTBEPKJICHHS €r0 PEKTOPOM By3a B YCTAHOBJIECHHOM MOPSIKE.

Ipuio:xkenne 4
K MGTOILI/I‘IGCKI/IM PCKOMCH A UsIM

IMoka3zarenu co3nanus u pynkuuonupoBanus Ilexarornyeckoro Kpanropuyma

N HanMmeHnoBan#e WHIUKATOPA/TIOKA3ATEIISI MuHuManpHOE MuHuManibHOE
n/m 3HAYEHUE B r0J1 3Ha4Y€HHE B roJ B
OTKPBITHS IOCJIEIYIOLIUE
r0JIbl
1. YucneHHOCTh 00yJaromuxcs 00pa3oBaTebHON 100 500

OpraHu3alMK BhICILIET0 00pa30BaHuUs, OCBAaUBAIOIIUX
nBe 1 O6osee ydeOHbIe TUCIUTUINHBI U (MIIH)
3JIEKTUBHBIE AUCLUIUIMHBI C HCIOJIb30BAHUEM
obopynosanus Ilenarornueckoro Kanropnyma
(dgemoBek B rox)*™

2. UrcneHHOCTh 00y4Jaromuxcsi 00pa3oBaTeIbHON 0 50
OpraHu3alMK BhICIIEr0 00pa30BaHuUs, POLIEIIINX
MIPaKTUKY B 00pa30BaTeIbHBIX OPraHu3alusiX, Ha
0a3e KOTOPBIX CO3/1aHbl JETCKUE TEXHOMAPKH
"KBantopuyM", MOOUIIbHBIE TEXHOMIAPKU
"KBantopuyMm", nentps! "Touka pocra", HEHTpPbI
"IT_Ky6"

3. YuncaeHHOCTh NeJarorn4eckuX pabOTHUKOB MHBIX 30
o0pa30BaTeNbHbIX OpraHU3ali, TPOIIEIITNX
MOBBIIIEHUE KBATM(UKAIMK Ha 0aze
Ilemarornyeckoro KBanrtopunyma

4. KonnuecTBo npoBeieHHBIX MEPOIIPUATHI (B TOM 5 10
qucie JUCTaHIIMOHHBIX ) IO Pa3BUTHIO
po¢eCCHOHATBHBIX KOMIETEHIMH MeAarornyeckiux
pabOTHUKOB MHBIX 00pa30BaTEIbHBIX OpraHU3aluH,
TEMATHKa KOTOPBIX COOTBETCTBYET HAIIPABICHUAM
nestenbHOCTH [lenarornueckoro KBantopnyma
(enuHMIL B TON)

5. UrcneHHOCTh 00yJatomuXCst 50
0011e00pa3oBaTeIbHBIX OPraHU3alNl, TPUHSABIINX
y4dacTue B Ipo(pOpUEHTAIIMOHHBIX MEPOTIPUATHSIX U
MIPOEKTax, opraHuizyembix Ha 6a3e [lemaroruueckoro
KBanTopuyma**

100

1500

*  VyuThBaeTCAd TIOCTOSHHBI KOHTWHTEHT
ME€JarOrMYeCKUM HAIIPaBICHUAM MTOATOTOBKH.
** Tlpu mojacueTe MOKaszaTessl YYUTHIBAIOTCS MEPONPHUATHS, OPUECHTUPOBAHHBIC HA TPUBJICUCHUE

06y11afoumxca neaarorudyceCKkoro Bys3a 11O
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a0MTYPHEHTOB K MOCTYIUICHUIO HA TIEIarOTUYCCKIE HAMPABICHUS MOJATOTOBKH, B TOM YHCIIE OPTaHU3AIHS
yueOHBIX 3aHATUI NPOPUIBHBIX MeAarornyeckux kiaccos Ha 6a3ze Ilenarornuyeckoro KBantopuyma.

Ipuio:xkenne 5
K MCTOIII/I‘-IGCKI/IM PCKOMCH A UsIM

((.l\\;) KBAHTOPHNYEM
€Y

PekoMeHaauuu no an3amHy
N 30HUPOBAHUIO MOMELLEHUN
Neparornyecknx KBaHTOpMyMoOB

Megarorvyecknin TexHonapk «KBaHToOpUyM»
deaepanbHbli NpoekT «CoBpemMeHHas LKona»
HaLnoHanbHoro npoekTa «O6pasosaHue»

OrACY AMno
MUHHCTEPCTBO «Akagemuns MuHnpoceewenus Poccum»
TTPOCBELIEHKS LleHTp MHGOPMALMOHHO-aHaMTUYECKOTO
POCCUHCKOH 1 NPOEKTHOTO COMPOBOXASHUS
GENEPALIMM HaLMOHANBHBIX NPOEKTOB 2021
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BBOOHAS
MHDOPMALUA

BBOOAHASA
UWHDOPMALUA

01.03.2023

CopepxaHue

Kakve nomellerus 3aaelicTeyer I'Ie,uarormuecmm
KBaHTOpUYM? ...

KabuHet AN NpoeejeHns 3aHATUIA TEXHONOTNYECKOA

HanpaeneHHocTW. MpUMep opraHK3auni NPOCTPaHCTEa ...

KabuHer Ana npoeeaeHns 3aHATAR ECTE[TEEHHD‘HEY'-IHDﬁ
HanpaeneHHoCTW. NPUMep OpraHu3aLny NPOCTPaHCTEE ..

KabuHeT ana 3anucy EEGHH&POB W NpeseHTauuoHHoro

KOHTEeHTa. anMEp OpraHu3aUym NPOCTPAHCTEA ..o

OCHOBHBIE 31EMEHThI 6PEHAMPOBGHMH

AONoNHWTENbHEIE 3N1eMEeHTEI 6peHAmposann
(ONUWMOHANLHO) ...

LiBeToBaA NaauTpa. OCHOBHON LBET ......coocvevevemee e
LiBeToBaA NaAUTPa. AKLIEHTHBIA LIBET .....c.corueieemeerncesasanens
MEBENB cosraussasssvmssnmsssrsvemmivsivs manmesssrss s s
NMebenb: [IPyIePb ez s s e e s v

10
1
12
13

@M «CospenenHas wrona» HMN «06pazosannes / Pekoveraaunn no ansaiHy 06pa3oeatensHoro npoctpancres / Megarormyeckuii KeaHTopuyw

Kakue nomeleHns 3agelictByeT MNeaaroruyvecknii KeaHtopuym?

Meparoruueckunii TexHonapk «KBaHTopuym» —
3T0 MHOrodyHKLMOHanbHoe o6pa3oBaTenbHoE
NpPoCTPaHCTBO, 3afelicTBYioLLEe NOMeLLeH s
BbicLIero yuye6Horo 3aBefieHus ans o6paso-
BaTe/IbHOW W CONYTCTBYOLE AeATeNbHO-

CTU B pa3nMyHbIX popmaTax: TeopeTuyeckas

1 npakTuyeckas pa6oTa B paMKax OCHOBHOTO

Y AONONHUTENbHOro 06pa3oBaHus, BHeyYebHas
AEATENbHOCTD, OTAbIX, MEpONpUATUS, AebaThbl,
KOHCYNbTauuwn.

MomeleHus Meaarornyeckoro KeaHTopuyma Heob-
XOAMUMO pacnoaarath B Npejgenax 04Horo 3jaHus
(kopnyca). He gonyckaeTcsa pasmelleHve nomelle-
HUI Ha NAOLLAASX B Pa3HbIX 34aHNsX. PekomeHay-
eTcs pasmellaTb Bce 06pa3oBaTe/ibHble NPOCcTpaH-
crBa Meaaroruueckoro KeaHTopuyma Ha 0HOM
aTaxe. PekoMeHayeTcs 3a4e/cTBoBaTb He MeHee
Tpex NoMeLeHni:

+ kabuHeT ans npoeejeHns 3aHATUIA TeXHONOr -
yeckow HanpaBneHHoCTn;

+ kabuHeTt ANA npoeeAeHns 3aHATUIA ECTECTBEH-
HO-HayHHOVI HanpaeneHHoCTH,

* kabuHeT Ans 3anucK Be6VIHapOB v npeseHTauu-
OHHOTO KOHTEeHTa.

Mpw nog6ope NoMeLLeHViA chesyeT OpUeHTNPO-
BaTbCs Ha NAOLWaAV NOMeLUeHNA: KaBuHeTbl Ans
NPOBeAEHUS 3aHATUI eCcTeCTBeHHO-HaYYHOW U Tex-
HONOTMYeCKOM HanpaBAeHHOCTel — He MeHee

40 M? kaxgoe, kabuHeT ans 3anucy BebuHapos

1 MPe3eHTaLOHHOTO KOHTeHTa — He MeHee 20 M*.

B nomelleHusax Megaroruyeckoro KeaHtopuyma
AonxeH 6bITb 06ecneyeH 6ecnaatHbI 6ecnposo-
AHO focTyn K ceTv MHTepHeT. B nomelleHuy, rae
pasmMelllaeTcsl CTAaHOK Na3epHOoN pesku, xenartenb-
HO YCTAHOBUTb BEHTUASILIVMOHHYIO CUCTEMY C BbIBO-
AOM Ha ynuLly, unu cnegyet pasmellath CTaHOK

B OTAeNbHOM npocTpaHcTee. Paboune MecTa peko-
MeH/yeTcs 0CHaLLaTk po3eTkamu (408 NoAkatoye-
HUS HOYTOYKOB VAV NAAHILIETOB K LG poBbIM nabo-
patopuam).

CneyvanbHoe VHXeHepHoe ocHalleHve (nabopa-
TOPHbIe BbITSXKM 1 MOVKW) KabyvHeTa Ans npoBeje-
HWA 3aHATWIA ecTecTBEHHO-HayYHOW HanpaBaeHHo-
CTV peanusyeTcs Ha YCMOTpeHue agMUHUCTpaLmnn
BbICLLUEro y4ye6HOro 3aBejeHus 1 3aBUCUT OT Npej-
nonaraeMblx 06pa3oBaTenbHbIX NPOrpamm.

@I «CoepeveHHas wkana» HM «O6pazasanue» / Pekovesgaumnu no gusarty abpazoearensHoro npoctpancrea / Negarormueckuii KeaHtopuym

Cuctema 'APAHT
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01
30HUPOBAHMUE

[LEHHBH KapTUHKA ABNAETCA
061wein KoHUenuuen ¢ ng

KabuHet gns npoeegeHns 3aHATUIA TEXHOIOrNYECKO HanpaBNeHHOCTW.

Mpumep opraHn3aumnmn NPoCTpaHCTBa

CUCTeMBI XPaHEHNA ANS METOAMYECKOTO MaTepuana
1 pacxoAHnKos (06pasoBaresibHble Habopbl, KOHCTPYKTO-

Bepcraku gns obopygoBaHums
pel v Np.). Fny6uHa crennaxa He MeHee 400 MM 4 & YA

(nasepHel CTaHOK, POBOT-Ma-

Ans peanusauunin. MpegcrasneH-
Hble 060pyA0BaHNE U KOM-
NAGKTAUMS MOTYT OTNN4aTLCA
OT BalWnX.

I~

PekomeHAyeMan nnowaas —
He MeHee 40 Mm%,

=z

BEPHYTbLCA K COACPXAHWIO

01
30HUPOBAHUE

(=)

[laHHas KapTUHKa ABARETCA
OELWEN KOHUENUNERA C nAesmn
Ans peanusauun, lNpeacrasnes-
Hoe 060pyAOBaHVE 1 KOM-
NASKTALUMA MOTYT OTIUYATLCA
CF BaWwux.

-~

PekomeHzyeMasn nnowans —
He MeHee 40 M,

@

BEPHYTLCA K COACPKAHAD

01.03.2023

Hunynatop, 3D-npuHTep 1 np.).
PexoMeHA0BaHHbIA MUHK-
MglM: TpY BepCTaka He MeHee
1500x700 mMm (rny6uHa Bep-

Ja3epHbiid CTAHOK PEKOMEHAY-
eTCa NOAK/IKOUNTL K BEHTW/IA-
UMOHHOW CUCTEME C BLIBOAOM
Ha ynuuy ambo pasmelate
€ro 8 0TAE/IbHOM NOMeLLEHNM
(Hanpumep, N1aboPaHTCKOW)

cTaKa 4N Na3epHOro cTaHka
3aBVCUT OT rabapyToB CTaHKa)

Cronsl gnsi TeOpWK, C6OpKM POBOTOB,
nporpaMmvpoBaHua. CToNbl pekomMeH- H <
AYyeTCA OCHAWaThL PO3eTKaMu.

WcnbitatensHbin DUPMEHHBIA
cTon anst po6oToB 3HaK
@N «Cosp wikona» HM «Of /F no 7iHy 06p 0 npocTpancTea / Meaarorvueckui KsaHtopuym 4

Ka6uHeT ans NpoBeAeHWs 3aHATUI eCTeCTBEHHO-HAYYHOW HaNpaB/ieHHOCTW.
Mpuymep opraHM3auuMm NPoCcTPaHCTBa

CneymanbHoe UHXeHepHoe ocHaleHve (nabopaTtopHble
BBITSKKW 1 MOTKM) PeanvayeTcs Ha yCMOTpeHue aamu-
HUCTPALAA BbICILErO YYeEHOro 3aBEACHA U 3aBUCAT

OT NpeAnonaraemMslx 06pasoeaTe/lbHbIX NPOrpaMm

CucTembl XpaHeHVis AN peak-
TWBOB, 1aBOPATOPHOW NOCYABI,
METOANYECKOro Matepnana

Cronbl Ans TOYHBIX NabopaTop-
HblX paboT, 06opyaoBaHKs, Ae-
MOHCTPaLMOHHOTO MaTepuana

£ .
Crennax gna xpaHeHUs uvd- Crepunmnsatop

POBbIX nabopatopuii, FnybriHa
cTennaxa He meHee 400 Mm

NabopaTopHeIe CToNk! Ans
npakTuyeckor paéoTbl. CTonb!

NabopaHTckas

OCHaWalTCa po3eTkaMmn
N «C wkosne» HN «OG /F 10 4n3aiHY 06Pa30BaTENbHOIO NPOCTPaHCTBa / Megarormyecknin KeaHTopiym K
Cucrema TAPAHT
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01 KabuHeT gna 3anucn Be6rHapoB 1 NPe3eHTaLMOHHOIO KOHTEHTa.
30HUPOBAHME Mpuvmep opraHM3ayny NPocTpaHCTea

& CUCTEMbI XpaHEHNA 060PYAOBAHWA
[laHHan KapTUHKa ABNAETCH :

0BLIen KOHLUENUWen ¢ ngesmmn
Ans peanuaauun. MNpeacrasned-
HOe 060pYAOBAHWNE U KOM-
naeKTaunsa MoryT otin4aTLca
OT BaLUMX.

30Ha onepaTtopa U BUACOMOHTaxXa

o

PexomeuAyemaﬂ nnowages —
He MeHee 20 M”.

ObpasoBaTennHas cTyAus

=
BEPHYTLCA K COAEPXaHMIO o «CoBpemeHHasn wkona» HIM «06pasosarues / Pe Fit no Ay C TEeIbHOro NPoCTPEHCTBa / MNegarornuecknin Keantopuym 6
02 OCHOBHbIe 31eMEeHTblI 6PEHAMPOBaHMﬂ
BPEHOAUWPOBAHUE

®UPMeHHbIIA 3HaK Tabnuuka
Bcerga ncnonesyiite rpaguue- ~ .
ckve daiinel 12 OPUTMHANBHBIX BHYTPY yuebHbIX NOMeLLeHU pasMeLLaeTcs OAnH BHYTPY yue6HbIX NoMeLLeHuli pa3meLlaeTcs
MaKeToB — He nelTanrecs bUPMEHHbI 3HaK. oAHa Tabanyka.
€03/43BaTk NX CAMOCTOATE /b=
Ho. Painbl BblgaeT oneparop
npoekTa. -

e & \crecro
TIPOCBEIIEHUS
y_ i
2 OENEPAITAH

(=3

Q

L 1 P

[=]

8 B pavKax

Q/,\—)‘ HALMOHaNLHOMe NpoeKTa «06pasosarmes

TexHUUECKUIE XaPAKTEPUCTIAKI TexHnueckne xapakTepucTnkin

pazmep: BbicOTa 500-800 MM paswmep: ) ﬁOB(g(xAOO MM -

marepman: NBX (tonwwHa 10-20 Mm) € nevatso Marepuan: (xonu.m_ua - Mm)clleua[bm

11 3aLUNTHON NamMuHaLmet . RatiTHON AaMUEALIMEN
ern"eva: Ha CKPLITBIX ANCTAHLAOHHBIX erlllleHV‘ﬂ. Ha CKPbIThIX 4NCTAHUMOHHBIX
APXATENSX W BNAOTHYHO K CTEHE AepXarensx v BnoTHYIO K CTeHe

€
BEPHYTHCA K COAEPXAHWIO P «Cosp wkona» HM «Of 1P Jat no Au3aiiHy obp 0 NpocTpaHcTea / Negarornyeckuii KsaHtopnym b4
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02 OCHOBHbI€e 3/1eMeHTbI GPEHAVIpOBaHVlFI

BPEHONPOBAHMUE

[ WNHOOPMaLMOHHBIA CTEHA HaeuraloHHas Tabnuuka

Bcerga ucnosnbayitte rpapuve-

CcKUe Dalinbl U3 OPUrHANHBIX B xonne y4ebHoro 3asegeHns pasMeLLaeTca oAuH Mpw BxoAe B NoMelleHVA LeHTpa «KBaHTopuym»
M3KeTOB — He MblTairecs NHPOPMALMOHHBIA CTEeHA. pasmMelLaeTcs Tabauuka.

€O3/aBaTb WX CAMOCTOATE b~
Ho. Paiinel BbIKEET ONeparop

npoexra.
4T0 TAKOE
NENATOTMYECKWA \ )
«KBAHTOPMYM»? —
KBAHTOPUMYM (h\
@
KBAHTOPMYM
TexHuyeckme xapakTepucTukmn
TexHnYecKne xapakTepucTuku
pasmep: 180%300 mm
pasmep: 1200%300 MM Marepuan: MNBX (TonwmHa 3-5 MM ) € NeyaTbio
Marepuan: MNBX (tonwwHa 5-10 mm) W 33WMTHOIA NamMnHaumein
C Neyarsko U 3aLLWTHOM KpenneHus: Ha CKPbITbIX ANCTAHUMCHHbIX
namuHaumein AepXaTeNsix nan BrIOTHYHO K CTeHe
@
BEPHYTHCH K COAEPXAHNIO M «CobpemenHan Wkona» HMN «O6pasosanves / PekomeraaLi no AvzaiHy 06pasoBaTensHoro NpocTpancTea / Megarornueckul KaaHropuym 8
02 AO" ONTHATENBHbIE 3NEMEHTLI 6pe HOW pDBa HWA (OI'I uK1oHan I:HOJ
BPEHOWPOBAHUE
o~ AononNHUTEeNBLHO CTeHblI MOTYT BpeHAMpoBaTLCR no TpagapeTy B 041H UBeT. Ecnn B nomeLyeHmnm
BCerA; MCNoNe3yiiTe rpadiaue- CTUNE06PAYIOLIMM 3neMeHTOM MUHKCTEpCTBA eCTb CTEKASHHBIE NepPeropojku, To 6peHanpoBaTh
ciine haifibl 3 OPUTMHANEHBIX - -
el D it npoceelleHysa Poccidckoi @eaepaudn n/nnu MOXHO WX, Tpadumky nyqlue pasmellath Ha pasHbIX
€O34aBaTE MX CAMOCTOATE b~ 3HakOM HauWOHanbHOro NpoekTa «OﬁpaBosaHme» CTeéHaX C OCHOBHbIM q)MpMEHHbIM 3HakoM. MakeTbl
HO. Dainkl Beliaet onepatop B BUAe rpadurki. Tpadika MOXeT pasMellaThen cneayer 6paThe TONLKO W3 OPUTMHANEHEIX GaRnoB
KPSk, Ha Nio60oi cBO6OAHONA cTeHe. PUCYHOK HaHOCUTCS onepaTtopa NpoekTa. INemMeHThbl MoryT MCNoAL30-
€ NOMOLLLIO HACTEHHOW HAKNEAKA MAK BbIKPACKA BaTbCA KaK COBMECTHO, TakK 1 MO OTAENbHOCTIA.
Crunectpasylowmii anemeHt MUHWCTEpCTBa NpocBeWeHIA PrpMeHHBIl 3Hak HauroHaneHore NpoekTa «0bpazceaHnes
Poconiiccoi @egepauyn
€y
BEPHYTBOA K COAEPHAHNIO @M «CoBpevenHan Wkana» HM «06paloeannes / PEKOMEHAZLUMN N0 4M3EAHY 00PA30BATENEHOTD NPACTRAHCTES / MNegararn4eckmii KeaHTopMym 9
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02
BPEHOMPOBAHUE

-

UBeT Ha 3KpaHe CUNBHO CTM4a-
©TCA OT peaneHoro. NMogbuparte
LBETa HECOXOAUMO TONBKO

NO ByMaXHBIM LBETOBLIM KaTa-
noram.

UseTa npusegeHti B MexayHa-
PpoAHOA LBeTOBON cucTeme RAL.

[

Kpacky HyXHO KOnepoBaTs Me-
XaHWHECKAM cNocoGOM Ha npo-
feccroHanbHoM obopyaosaHW
B COOTBETCTBUAW € MEXAYHAPOA-
HOW ugeToBol crucTemoit RAL
WnK aHanoramu. He ('JIE[.WET
CaMOCTORTE/ILHG MbITaTbCA
Koneposatk Genyio Kpacky ¢ no-
MOLLIEHO MMMMEHTOB.

&

BEPHYTHCA K COACPXAHWNH

02
BEPEHOWPOBAHWE

-

LiBeT Ha 3KpaHe CUNBHO CTNYa-
ercs oT peansHoro. Mogbupate
ugeTa HeoGXoAMMO TONBKO

1o GyMarHLIM LYBETOBLIM KaTa-
noram

LiBeTa npuBeaeHt! B MeXayHa-
POAHOW UBETOBOM cucTeme RAL.

L

Kpacky HyXHO KONepoBaTe Me-
XaHW4ecK M cnocobom Ha npo-
HeccoHansHoOM 060pyA0BaHN
B COOTBETCTBUM C MEXAYHapoA-
HOW LUEETOBOR cucTemol RAL
WAk aHanoramu. He chegyer
CaMOCTORTENBHO NbITATECA
KonepoBark Genylo Kpacky ¢ no-
MOLLBIO MUMMEHTOS.

=

BEPHYTLOA K COAEPXAHIG

01.03.2023

LieeToBas nanutpa. OCHOBHO LBeT

JlnA 0CHOBHOrO LIBETA CTEH PeKOMEHyeTcs nc-
NoAB30BaTe 0AWH U3 NPeACcTaBNeHHbBIX OTTEHKOB
6enoro, Takue UBeTa Kak CoMeTarTcs © APKNMKA
aKLeHTaMW Ha cTeHax v mebenv, Tak v Xopouwo
BbIFNAAAT B HEIT‘ITpa}'IbHOM WHTepbepe.

RAL 9010 RAL 3003 RAL 9016
HCTBIA Bensii CUrHaneHoO-6enbiiA TPaHCNOPTHeIA Benbiid
RAL 9001 RAL 1013

KpemoBo-6enslia

KEMUYXHO-BenbIi

IMucemo Munucrepcrsa npocsemietust PO ot 25 despans 2022 r. N 08-341 "O HanpaBieHUH METOHUYECKHUX. . .

N «CoBpemeHHas wkona» HMN «06pazosanmer / PEKOMeHAALAW N0 A43aiAHY 06Pa3oBaTENLHOMO NPOCTRAKCTEA / Medaroru-eckai Ksantopaym 10

LieeToBasA NanuTpa. AKLEHTHbIA LBEeT

AKLIEHTHBI L|BET MOXET MCNONB30BaTLCA Kak BCMO-
MoraTenbHbli K 0CHOBHOMY: ANA A06aBneHna ApKo-
CTW B MHTEpPbEpe, 30HKMPOBaHWA, Hasuraymn, Huxe

RAL 1003
CUrHaNEHBIA KenToili

RAL 2003
I'\a(TE!IbHQ-OpEH)KEBbIM

2
g
2
g

KpacHo-CUpeHeBkIl

RAL 6010
TPaBAHOM 3eMeHbIA

RAL 1023
TPAHCMOPTHO-XENThIH

RAL 2011
HACLILEHHC-OpaHXeBbIi

RAL 4008
CUrHaNEHLIA puoneToBeli

RAL 6017

MARCKWA 3eN1eHBIR

RAL 1037
CONHEYHO-XENTeIN

z
8

KpacHo-opaHxeBbIA

BPUNANAHTOBO-CMHWIA

RAL1019

cepo-Bexeseli

RAL 2002
anelii

RAL5012
ronyGoli

RAL 7044
Cepbii WeaK

NPYBEAEHb! Kak MPYMEPBI YAaUHbIe NONYNapHbIe
ugeta. NMpyUMeHsiATe U Apyrve OTTEHKW, eCnn 3TO
0npaBAaHo 06UMM An3aiHOM,

RAL 5015
HEBECHO-CUHI

RAL 9011
rpaduToBbIl YepHbIR

@ «CoppemenHan Wwkonas HI «ObpaiosaHvies / PEKOMEHAALMN ND AWZa1HY 0BPa30BaTENSHOM NPOCTRAHCTEA / MNejarordecknil KeaHtopuym 11
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03
OCHALLEHMUE

»

MNpuBeaeHHbIe 34eCk 06pasLbl
He SAB/ISIOTCH 0BA3ATENLHLIM
YKa3aHvem K Npro6bpeTeHnio me-
6enu onpegenexHsix Moagenein

v nponssogurenei. laHxbie
npUMepb! CIyXar 06LwmmM opu-
EHTVIPOM Ha peKoMeHAYeMylo
CTUAMCTUKY.

(£

BEPHYTLCA K COAEPXAHNIO

03
OCHALLEHUE

>

MpreegeHHsle 34ecs 06pasuel
He FB/ISKTCA 06R3aTeNbHBIM
YKa3aHWeM K NpUoBpeTeHnio me-
6enu onpegeneHHsIX Mogenein

v npounssogureneid. JaHHsle
NpUMEPEI C1YXaT 06LWM OpKi-
EHTUPOM Ha PEKOMEHAYEMYHO
CTUANCTVIKY.

@

BEPHYTLOS K COACPXAHMIO

01.03.2023

Me6enb

[Ainsi KOMGOPTHOrO NCNONL30BaHWA 060PYAOBaHUA
nepaarornyeckoro «KBaHTopuyma» pekomeHzyer-

CA OCHACTUTb ayANTOPUI MOBUABHBLIMU CTONAMMN

N CTYNbSIMU B y4e6HOW 30He, cTennaxammn Ans
XpaHeHus undpoBkIX NabopaTtopwuii, BepcTakamm
ANS NPOMBILLNEHHOrO 060pyA0BaHNS, CUCTeMamm
XpaHeHUsl PacXoAHbIX MaTepynanos N He6oNbLIOro
o6opyaoBaHus (Beckl, nabopaTopHas nocyaa n o6o-
pyAoBaHue, 3apsiaHble YCTPOINCTBa, paHepa, MeTu-
3bl 1 Np.).

Mo au3ailiHy pekoMeHAyeTcs BbibupaTb MOAenu
COBPEMEHHOI NaKOHNYHOI Me6enu cTpornx Gopm
1 npenmyLLecTBeHHO 6enoro ugeta nan useta
CBeTN0ro Aepesa. [ns BepPCTakoB U MeTannyeckon
Me6enn NoAonAeT cBeT/bIV cepblii LBeT. MOXHO
He3HauMTeNbHO aKLeHTMPOBaTb LIBETOM CTeNNaxmn
N yyebHble CTyNbS.

[anee Ha chaiipax npeacTaBieHbl NpUMepbl Npea-
NOYTUTENBLHOrO An3aiiHa mebenw, Ha KoTopble
pekomeHayeTcss OpueHTUPOBaThLCA.

Ansi xparienns undpoBbIX 1a60paToOPUin NOAONAYT CTennaxu

13 MeTanna unv gepesa. OHN MOryT BbiTb OTKPbLITbIE UAW 3aKPbITLIE.
Ana pasmeweHns LudposeIx nabopatopuii rybuHa crennaxa ans
XpaHeHVs UndpoBbIX 1abopaTopuil AoMKHa BbiTe He MeHee 400 Mm.

I «CospemerHas wkona» HM «06pa3zosanuer / PekomMeHA3UMM NO AU3aiiHy 06pa30BaTeNLHOrO NPOCTPAHCTEA / Negaroruueckuii KsaHtopuym 12

Me6ensb. Mpumepsl

B yueBHOii 30He Xenare/lsHO NCNoNb30BaTe MOBMNBHBIE CTONbI
Vi CTYNIbA AR 6bICTPON TpaHChHOpMaLmMK y4eBHbIX 30H.

Cronel A0MKHbI BbITb A0CTATOUHON YEUHBI W LUNPUHBI ANR KOM-
$OPTHOIO pasMeLLEHIA METOANYECKOrO MaTepyana. Mpy eelbo-
pe CTONG CIIeAYeT OPMEHTVPOBATLCS MVHNMANBHO Ha pasvep
600x600 MM paboueit obnacTv Ana 0aHOro uenoseka. CTone! Mo-
YT 6EITb KaK ABYXMECTHbIE, Tak U OAHOMECTHBIE,

18 NPOMBILIEHHOTO C60PYACBAHUSA PEKOMEHAYETCH UCTO/L30BaThL
YCTOMUMEDBIE METAIMHECKME CTONB! (BEPCTaku). Ans KOMPOPTHO-

TO pasmMeLLeHA 0GOPYAO0BaHNA CiedyeT OPUEHTMPOBATLCA Ha ry6u-
Hy CTONeLWHULEI He MeHee 700 MM. ns nasepHoro cTaHka rybuHa
CTONeWHWLLI MOXET 6bITe 1 6O/bLIE (CM. raBapuTel craHka),

N «CoBpemenHan wkonas H «06p 1P

no A43aiiny o6p

npocrpakcTea / Negarorvudeckail Ksautopaym 13

Cuctema 'APAHT
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ITucemo MunncteperBa npocsemeHus PO ot 25 depans 2022 . N 08-341 "O HanpaBieHUH METOINISCKUX PEKOMEHIAINN" (C I3MEHEHUSMH U JIOTIOJTHEHUSIMH )

IIpuioxenne 6

K MGTOI[I/ILICCKI/IM PEKOMCHAAUAM

IIpuMepHBbIii NepevyeHb

000opya0BaHMs, PACXOAHBIX MATEPHAJIOB, CPeACTB 00yUeHHsI M BoCIUTAHMSA 1Jis1 ocHaleHus [lexarornueckoro Kanropuyma

n/a

OO0pazoBarenbpHOE
pelieHue

[IpumepHbIe MUHUMAaIbHbIE TPEOOBAHUS

MunumansHOE
KOJIMYECTBO

EcrecTBeHHO-HAYYHBbIH IPOPUIIbL

I1.1.

[udposas madopaTopus
1o XuMuu (0a30BBII
YpOBEHB)

OO0ecnieunBaeT BBINOJIHEHNE JTA00PATOPHBIX PadOT IO XUMUU Ha YPOKaxX B OCHOBHOM IIKOJIE U
MIPOEKTHO-UCCIICIOBATEIIHCKOM ACSITEIIBHOCTH YUaIIUXCSl.

Kommnekramnus:

BecripoBoHON MyJTBTHAATYUK 1TO XUMHUH C 3-MSI BCTPOCHHBIMH JTATYNKAMHU:

Hatuuk pH ¢ nuanazoHom usmepeHnus He yxxe 4yem ot 0 1o 14 pH

JlaT4uK 3IeKTpONPOBOAMMOCTH € AuanazoHaMu udmepenus He yxe yem ot 0 1o 200 mxCwm; ot 0
10 2000 MkCwm; ot 0 mo 20000 MmxCwm

JlaTuuk TeMIeparypsl ¢ Mana3zoHOM U3MepeHus He yxe yeM oT -20 mo +140 C

OTtaenbHbIC TATYNKH:

JlaTuyruK OoNTHYECKOU IUIOTHOCTH 525 HM

Akceccyapsl:

Kabens USB coennHUTEILHBIN

3apsimHOE yeTpoiicTBO ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO IO KCIUTyaTaluu HuGpoBoi 1abopaTopuu

Ha6op mabopaTopHoit ocHaCTKH

[TporpammHuoe oOecrieueHue

Meroandeckue pekomeHaanuu e meaee 40 padot

Hannuue pycCKosA3bIYHOTO cainTa MOAIEPKKU

Hanuuue BUaeopoInuKoB.

1.2.

[{udposas nabopaTopus

ObecneunBaeT BBHINIOJIHEHUE JTJAOOPATOPHBIX pabOT HAa ypOKax Mo OMOJIOTUU B OCHOBHOM IIKOJIE

01.03.2023

Cucrema TAPAHT
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ITucemo MunncteperBa npocsemeHus PO ot 25 depans 2022 . N 08-341 "O HanpaBieHUH METOINISCKUX PEKOMEHIAINN" (C I3MEHEHUSMH U JIOTIOJTHEHUSIMH )

1o Ouosnoruu (6a30BbIi
YPOBECHbD)

U TIPOEKTHO-UCCIIE0BATEIBCKOMN ACSITEIBHOCTH YUAILIUXCSL.

Kommiexranus: becpoBoiHO# MynbTUIATYHUK 1O OMOJIOTHH € 5-10 BCTPOCHHBIMU JaTYUKAMHU:
Jatuuk BnaxHocTH ¢ quanazonoM usmepenus 0...100%

JlaTuyrK OCBELIEHHOCTH C IMana30HOM u3MepeHus He yxke yem ot 0 1o 180000 nx

Hatuuk pH ¢ nuanazonom usmepenus He yxxe yem ot 0 no 14 pH

JlaTuuk TeMIeparypsl ¢ AMana3oHOM U3MEpeHus He yxke yeM oT -20 g0 +140 C

JaTuuk TeMriepaTypbl OKpYXKarolen Cpeibl C IMana3oHoOM U3MEpEeHus He yxke uyeM oT -20 110
+40 C

AKkceccyapsl:

3apsigHOe yeTpoiicTBo ¢ kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO IO 3KCIUTyaTauu U poBoii 1abopatopuu

[Mu¢posast Buneokamepa ¢ METAIIMYECKUM IITATUBOM, paspeuieHre He meHee 0,3 Mnukc
[TporpamMmmHoe obecrieueHuE

Meroanueckue pekomeHaanuu e meree 30 padot

YmakoBka

Hanuyne pycckos3pIMHOTO caiiTa OIEP)KKH, HATMYNUE BUICOPOIUKOB

1.3.

[udposas nabopaTopus
1o ¢usnKe (CTaHIapTHBIN
YPOBEHB)

ObecneunBaeT BBINIOJIHEHNE 3KCIIEPUMEHTOB MO0 TEMaM Kypca (pU3UKH.

Kommrekranusi:

becnipoBoHOM MynbTUAATYHK 1O PU3HKE C 6-10 BCTPOSHHBIMU JaTYHMKAMMU:

[MudpoBoit gaTyuk TeMIepaTypsl ¢ AUANa30HOM U3MepeHus He yxe ueM oT -20 1o 120 C
[TudpoBoii faTYMK aOCOTIOTHOTO JIABJICHUS C JUANa30HOM U3MepeHus He yxe yem ot 0 1o 500
klla

JlaTunK MarHUTHOTO NOJIS C IMANla30HOM M3MepeHus He yxke 4eM oT -80 1o 80 mTn

JlaTuuk HanpspKEHUs ¢ Auana3oHaMy U3MEPEHHMs He yxke 4eM oT -2 1o +2 B; ot -5 1o +5 B; or
-10 mo +10 B; ot -15 10 +15 B

JaTunk Toka He yxke yeM oT -1 1o +1 A

JlaTukK aKcenepOMETp ¢ MOKa3aTelsMu He MeHee uem: 2 g; 14 o 18 ¢

OTtnenbHbIE YCTPOICTBA:

USB ocuunmnnorpad vHe menee 2 kanana, +/-10 B

AKceccyapsl:

Ka6ens USB coennHUTETBHBIN

01.03.2023
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ITucemo MunncteperBa npocsemeHus PO ot 25 depans 2022 . N 08-341 "O HanpaBieHUH METOINISCKUX PEKOMEHIAINN" (C I3MEHEHUSMH U JIOTIOJTHEHUSIMH )

3apsimHOE yeTpoiicTBO ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KoHcTpyKTOp AT TPOBEICHUS IKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO M0 3KcIUTyaTauuu U poBoil 1abopatopuu
ITporpamMmMHOe obecrieueHue

Meroanueckue pekomenaamnuu (40 pador)

Hannuune pyccKosI3pIYHOTO caiiTa NOAEPKKU

Hanuuue BuaeOpoOInKoB.

1.4.

Muxkpockor uppoBon

Tun Mukpockona: OMoIOruyecKui

Hacanka MUKpOCKOIIa: MOHOKYJISIpHAst
Hasznauenue: nabopaTopHbIit

Merton uccnenoBaHust: CBETIIOE 10JIe
Marepuan ONTHKH: ONTHYECKOE CTEKIIO
VYBenuuenue MUKpockona, kpar: 64 - 1280
Oxynsiper: WF16x

OO6mwexTuBsl: 4x, 10x, 40xs (moaAnpyKUHEHHBIH)
PeBonbBepHas ronoBka: Ha 3 00bEKTHBA

Tum noJICBETKM: 3epKajo MM CBETONON
PacrionokeHne moacBeTKU: BEPXHSIS U HIDKHSS
Marepuan kopmyca: MeTaul

[TpenmeTHsIH cTOMUK, MM: 90

Wcrounuk nutanus: 220 B/50 'y

Yucno meranukcenen: |

L.5.

YueOHO-UCCIeI0BATENIbCK
ast 1abopaTtopus
OMOCHUTHAJIOB U
HEUPOTEXHOIOTUI

B cocraB Bxoasr:

Cencop Tun 1 He menee 1 mT., obecredrBaeT BO3MOXHOCTh PETUCTPALIMN CUTHAja
AIIEKTPUUYECKON aKTUBHOCTH MBI (351eKTpoMuorpammsl, OMI'). Peructparus nomkHa
OCYIIECTBIISICTCSI HEMHBA3UBHO, CYXHMH dJIEKTpogamMu. Jl0IKHA HMETHCSI BO3MOKHOCTh
KpEIJICHUsI K PyKe 4eJI0BeKa, YTO JOJKHO JaBaTh BO3MOXKHOCTh PETUCTPUPOBATh
AIIEKTPHUYECKYIO0 aKTUBHOCTH MBIIIIIBI B 00JIACTH, HAJI KOTOPOH pacrosnaraercst kperuienue. [pu
HaNpsOKEHUU MBIIILBI JOJKHA OBITh 00ecrieyeHa BO3MOXKHOCTh HaOIIOJCHUS TyYHOCTH CUTHANA
(t.e. mpucytctBue OMI'), ipu pacciabiIeHNH MBIIIIIHI - €€ OTCYTCTBHE.

Cencop Tun 2 He MeHee | mT., o6ecreunBaeT BO3MOKHOCTb PETUCTPAIIMY CHUTHAJIA
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¢doromnernsmorpammsl (PI1I') onTUyeckuM MmyTeM, 3a C4eT U3MEHEHHUSI OTPAXKEHHOTO OT
KPOBEHOCHBIX COCYJIOB CBETa, 00bEM KOTOPBIX U3MEHSETCs 10J] BO3/ICHCTBUEM ITYJIbCOBOM
BOJIHBL. CeHcop NoKeH ObITh 00eCcTIieyeH BO3MOKHOCTBIO KPEIJICHUS K TIOYIIeUKe Majblia
4eJI0BEKA.

Cencop Tun 3 He meree | mT., obecrednBacT BO3MOXHOCTh PETUCTPALIMN CUTHAJA
anekTpokapauorpammsl (OKI') HenHBazuBHBIM criocoboM, peructparuu I, 11 u 111 oTBeneHnmii.
Cencop Tun 4 He menee 1 mT. obecreunBaeT BO3MOXXHOCTb: PETUCTPAIIMH CUTHAJIA
KO>KHO-rasibBaHnueckoi peakuuu (KI'P), perucrpanus KOTOporo ocymecTBisercs Ha
IIOCTOSIHHOM TOKE; IOJKJIIOYEHHSI K TEJTy YEJIOBEKA C TIOMOIIBIO CYXHX 3JIEKTPOJIOB.

Cencop Tun 5 He Menee 1 mrT., o6ecreynBaeT BO3MOKHOCTb: PETUCTPALIMM CUTHANIA
AIIEKTPUYECKON aKTUBHOCTH Mo3ra (23I) ¢ moMOIIbIO CyXUX HEMHBA3UBHBIX JIEKTPO/IOB;
PETUCTPALIMU INEKTPUYECKON aKTUBHOCTH Pa3HbIX JI0JIEH MO3Ta.

Cencop Tun 6 He meHee | mT., oOecreunBaeT BO3MOKHOCTD: PETUCTPAIIMY CUTHAJIA KOJICOaHUs
rpyaHoit kietku (CeHcop AbIXaHus); ONpeAeIeHUs YaCTOThI JbIXaHHUS.

VYerpoiicTBo 1t cOopa JaHHBIX OT CEHCOPOB U MEPEIay Ha EPCOHANIbHBIN KOMIIBIOTED
o0ecreynBaeT BO3MOXHOCTh cOOpa JaHHBIX OT MOAKIIOUEHHBIX K HEMY CEHCOPOB U OTIIPABKY
nosrydeHHbIX qaHHbIX Ha [1K. [Togkmrouenne nenrpansHoro moayis k 11K nomknao
OCYILECTBIATHCS ¢ moMoIbio USB-kabens. Y cTpoiicTBo 1 c60pa JaHHBIX JTOJKHO UMETh
rajibBaHnuecKkyto uzonsanuio ot 1K, obecnieunBats BO3MOXXKHOCTh OJJHOBPEMEHHOTO
MOJKJIFOUEHUS BIUIOTh 10 4 ceHcopoB. Kaxiblii u3 BXxo70B YcTpoiicTBa 1 cO0pa JaHHBIX
JIOJI’KEH UMETh TaJIbBAaHUYECKYIO U30JISUI0 (00ecrieueHne MeKKaHaJIbHOM rajlbBaHMUECKOM
u3ossiun). [loaxmoueHne ceHCopoB K Y CTpOICTBY Jutst cOOpa JaHHBIX OCYILIECTBISETCS C
MTOMOIIIBIO CIIEIUATN3UPOBAaHHBIX pazbeMoB Tuia LEMO, oGecnieunBarommx mpaBUiIbHOCTh
MOJIKJIFOUEHUS Pa3beMa U CHIDKAIOLIMX PUCK CIIY4alHOIO KacaHUs Pa3beMOB TOKOIPOBOIALINX
yacTel, a Takke 00ecrednBaoONINX 3alUTy OT HECAHKIIMOHUPOBAHHOTO MOAKIIOUEHUS K
IIPOU3BOJIBHBIM YCTPOUCTBAM.

Monynb "Knonka" He menee 1 1mT., o6ecredrBaeT BO3MOXHOCTb: Pa3METKU PETUCTPUPYEMBIX
curHanoB. KoinuecTBo pazMedaeMbIX COCTOSHUI CUTHAA JOKHO OBITh HE MeHee 3-X
Pa3IMYHBIX KATETOPHM.

YCeTpoHCcTBO U1l pErucTpaly apTepUaibHOToO AaBJICHUs HE MeHee | wT.

Meroandeckoe mocodue, KOTopoe JOJDKHO CoJepkaTh He MeHee 30
71a00paTOPHBIX/MTPAKTUYECKUX/AEMOHCTPALIMOHHBIX paboT.
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1.6. JlaGopaTopHoe KommiekT N 1
o0opyznoBaHue Mo (pU3MKE | BECHI AJIEKTPOHHBIE,
M3MEPUTENIbHBIN IUIUHAP (MEH3YpKa), ipenen usmepenus 250 mi (1eHa aesnenus 2 mi),
CTaKaH IJIaCTUKOBEIN 250 mi - 2 1mT.,
nunamometp N 1, mpenen usmepenus 1 H (nena nenenus 0,02 H),
nuaamometp N 2, mpenen usmepenns S H (niena nenenus 0,1 H),
IIOBapEHHAas COJIb, JIOKKA JUIsl IEpEMEILINBAHNUS,
WIMHAP cTanbHOM N 1, V=(25003) cM3, m=(195:2) T,
HUAJTUHIP aTFOMUHUEBBIN N 2, V=(25007) cm3, M= (70x2) T,
LUJIMHJIP I1aCTHKOBBINA N 3, V= (56'Oi 1'8) cm3, M= (661“ 2) r
LUIMH]IP aTIOMUHUEBBIN N 4, V= (34’01' 0’7) cm3, M= (9512) I.
HUTH JIMHOH 1,2 M.
Kommiexr N 2
IITATUB JJAOOPATOPHBIH C JAeprKaTessIMHu,
nuHamometp N 1, npenen uzmepenust 1 H (uena nenenus 0,02 H),
nuHamometp N 2, npenen uzmepenus S5 H (uiena nenenus 0,1 H),
pyXkHuHa 1 Ha MIaHIIeTe ¢ MUJUIMMETPOBOM IIKAJIOH, )KECTKOCTD 50+2) H/wm,
IIpyXHMHA 2 Ha IJIaHIIETE C MUJUIMMETPOBOM IMIKAJIOH, )KECTKOCTD (1022 H/wm,
rpy3 - 3 mwr., ¢ o6o3nauenueM N 1, N 2, N 3, maccoit o (1002) I K&KIBIH,
rpy3 HaOOPHBIA, TTO3BOJISIONINM YCTaHABIUBATH MAacCy TPY30B: MacCcon (60x1) T, Maccou
(7011) I, Maccoi (80i1) T,
JUHEeKa U TpaHCIOPTHP, JTHHA JTuHeHKH 300 MM ¢ MIJIZTUMETPOBBIMU J€JIEHUSIMU, OPYCOK C
KPIOYKOM M HUTHIO, Macca 6pycka M= (50£5) .
Hanpasistomas, 1uHon 500 MM. J[Be MOBEPXHOCTH HAIIPaBIISIIOIIEH HMEIOT pa3HbIe
KO3 PULIMEHTHI TpeHUs OpyCcKa MO HaIpPaBJISIONIEH:
noBepxHocTh "A" - mpubausutensHo 0,2, moBepxHocTh "B" - mpubnusuTensHo 0,6.
Kommuiekt N 3
HMCTOYHMK MUTAHUS TOCTOSTHHOTO TOKA
BOJIBTMETP JIBYXIIPEAEIbHBIN, Ipenen usmepenus 3 B, nena nenenus 0,1 B; npenen nzmepenust
6 B, iena nenenms 0,2 B,
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aMIiepMeTp JIBYXIIpeaeNbHbIN, Tpenen uamMepenus 3 A, nena nenenus 0,1 A; npeaen usmepeHus

0,6 A, mena nenenus 0,02 A,
pesuctop R1, conporuBieHue (4705) Owm,
pesuctop R2, conporuBieHue (5:7£06) Owm,

pesuctop R3, conporusienue (8.2408) OmM,

HaOOp MPOBOJIOYHBIX PE3UCTOPOB PIS (pe3ucToprl 0decreYnBaOT MPOBEACHHUE UCCIIETOBAHMS
3aBHCHMOCTH COIPOTUBIICHHUSI OT JJTMHBI, TUTOIIA U TIOMIEPSYHOTO CEUCHUS B YICIHLHOTO
COTMPOTHBIICHHUS TPOBOJAHUKA),

JaMIIO4Ka, HOMHHaJIbHOE HamnpsikeHue 4,8 B, cumna toka 0,5 A,

NepeMEeHHbIH pe3uctop (peocrtar), conpotusienue 10 Owm,

COCIMHUTENIbHBIC TTpoBOJIA - 10 MIT., KIIIOU.

Kommuekt N 4

WUCTOYHUK MTUTAHUS IIOCTOSTHHOTO TOKA

cobuparomas iuH3a 1, hoxycHoe paccrostane F1= (100£10) MM,
cobuparomias 1uH3a 2, POKyCHOe paccTosHue F2= (505)

pacceuBaroIias 1uH3a 3, GOKyCHOE pacCTOsIHUE F3= —(7515) MM,

nuHeika, nrHa 300 MM ¢ MAJUITUMETPOBBIMH JIETICHUSIMH,

9KpaH,

HaIpaBIAONMas (ONTHYECKas CKaMbsi),

crnaitn "Monens peamera,

mieneBas auadparma,

OCBETHTEJIh, 00CCIICYUBALT OIBITHI C IMH3AMH U BO3MOXKHOCTD ITOJTYICHHUS y3KOTO MydKa JIs
OTIBITA C MONYIHIIMHIPOM,
MONYIUIUHAP, TUAMETP (505 MM, TIOKa3aTellb MPeoOMIIeHUs TpUMepHo 1,5,

TUTAHIIET HA IFIOTHOM JIUCTE ¢ KPYTOBBIM TPAHCIIOPTHPOM M C 0003HAYCHUEM MECTa IS
MOTYIIIITUHPA.

Kommnekr N 5

CEKYHJIOMED AIEKTPOHHBIN C TaTYNKAMH,

HaIpaBJISAIONIAs CO MIKAJIO0M, 00eCTICUNBACT YCTAHOBKY JATYMKOB MOJIOKEHUS U YCTAHOBKY
MPYKUHBI MasTHUKA
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OpYyCOK JepeBsSIHHBIN C yCKOBBIM MAarHUTOM, Macca Opycka (5012

Opycka UMeeT OTIIMYHBIN OT IPYTUX KOI(PUIMEHT TPEHHUS CKOJIBKECHNU),
LITATUB C KPEIUICHUEM JJI1 HAKJIOHHOM IIJIOCKOCTH,
TPaHCIIOPTHP,

HUTSHOU MasTHHK C I'py3oM U C IIYCKOBBIM MAarHUTOM (I/IMeeTCﬂ BO3MOXXHOCTb U3BMCHCHU

JUIMHBI HUTH, AjauHa HUTH 50 cMm, macca rpysa 100 r),
rpys3 - 4 1WT., Maccoii no (100£2) I KaX/IbIi,
npyKHuHa 1, )KECTKOCTh (50+2) H/m,

HpY)XKUHA 2, )KECTKOCTb (20£2) H/wm,

MepHasi JICHTA.

Kommiext N 6

HITATUB JJAOOPATOPHBIH C JAeprKaTessIMHU,

pbiyar, anuHa 40 cM ¢ KpeIruieHUsIMU 1Sl TPY30B,
OJIOK MOJBMIKHBIH,

OJIOK HEITOIBUKHBIH,

HUTb,

rpy3 - 3 WIT., MAaCCOM IO (100£2) I KOKJbIH,

JTUHAMOMETD, npeaen uzmepenus 5 H, nena nenenus 0,1 H,
nuHelka, Hon 300 MM ¢ MIJIZTMMETPOBBIMHU JIEJIEHUSIMU,
TPaHCIIOPTHP.

Kommext N 7

KaJIOpUMETD,

TEPMOMETD,

BECHI AJIEKTPOHHBIE,

W3MEPUTENBHBIN IUIUHAP (MEH3YpKa), Ipenen usmepenus 250 mi,

MTHHAP cTanbHOM Ha Huth N 1, V =(250% 01) cm3, M= (189x2) T,
MUATUHIP aTIOMUHUEBBIN Ha HUTH N 2, v =(25001) cm3, M= (68+2) T,
HUTH JIMHOH 1,2 M.

I', OJHa U3 HOBerHOCTCﬁ

1.7.

JlaGopaTopHoe
00opyoBaHuE IO XUMHUH

Becsl mabopaTopHbIe 3JIeKTpOHHBIE C MpeaenoM n3meperus He mexee 200 r,
CIUPTOBKA JabopaTopHas - HATUIHE,
BOPOHKA KOHUYECKasl - HAJIN4Ke,
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NaJI04Ka CTEKJISIHHAS - HAJIMYUE,
npobupka [1X-14 ve menee 10 mryk,

cTakaH BbIcokui ¢ HocukoM BH-50 ¢ meTkoii He MeHee 2 mTyKH,

IUAJTUHAP U3MEPUTENbHBIN 2-50-2 (CTEKISHHBIN, C MPUTEPTON KPBILIKOH) - HATHYHE,

IITATUB JUIs TpoOupok Ha 10 rHE3x - HanMuue,

32)KUM IPOOUPOUHBIH - HATUYHE,

LINaTeNb-JI0KEeUKa HE MEHee 2 IITYK,

Habop (hIIaKOHOB ISl XpaHEHUST PaCTBOPOB U peakTUBOB (00beM ¢urakoHa 100 mit - He MeHee 5
KOMIIJIEKTOB 10 6 mTYK, 00beM ¢urakoHa 30 mit - He MeHee 10 KOMIUIEKTOB 110 6 MTYK),
HWIMH]IP U3MEPUTENIbHBIN C HOCUKOM HE MeHee 2 IIT.,

crakaH BbeICOKMI 500 M He MeHee 3 IIT.,

HA0OP epIIeii U1 MBIThsI OCYIBI (€I AJISE MBIThS IPOOUPOK - HE MEHEee 3 MIT., ePII AJISI MBIThS
K010 - He MeHee 3 1mIT.),

xajat Oebli X/0 He MeHee 2 IIT.,

nepYaTKu Pe3MHOBBIC XUMUYECKHE CTOMKHE HEe MeHee 2 IIIT.,

OUKH 3allUTHBIC - HATUYHE,

¢buneTpsl Oymaxkubie He MeHee 100 mTyk,

roprouee Juisi cnupToBOK HEe MeHee 0,33 1.

1.8.

Anmnapar Kunna

Anmnapar Kunna npenHasHaueH 1715 HOJIy4YeHHs TAKMX ra30B Kak BOJAOPO/, CEPOBOAOPO/I,
JMOKCHU] Cepbl, YIIIEKHUCIBIN ra3, a30T, KUCI0pO/ B TabopaTOpHbIX yciaoBusax. [IpenqHazHaueH
JUTSL UCTIOJIB30BAaHUSI B 00111€00pa30BaTENbHbIX YUPEKIACHUIX, IIPU IPOBEACHUH J1a0OPAaTOPHBIX
OTIBITOB Ha YpOKaX XMMHH, a TAKXKE JIFOOBIX IPYTUX MPOMBILIUIEHHBIX J1a00paTopusx JUis
MIPOBEJICHUS] XUMUYECKUX UCCIIeI0BaHUM.

1.9.

bans komOuHMpOBaHHAs

PYKOBOIICTBO I10 OKCITyaTallui Ha PYCCKOM fA3BbIKEC. KoMmiekTHOCTS: QJICKTPOIIJIMTKA, EMKOCTb

[MorpemnocTs MK He 6onee £0075 g 5 mxn
TouHocTh, MK He Oonee £0.03 g 0,5 mMxn

nabopatopHas JUTSI TIeCKa, EMKOCTb JIJIsl BOJIbI, KOH(OpPKHU HE MeHee - 4 1IT., Kpblilika. HanpspkeHne nuTatorieit
cetn 220 B.
1.10. | Ilpobupka [Tpobupka Onosornyeckasi NPUMEHSETCs AJIs IPOBEIACHHS pa3TUYHbIX KaueCTBEHHBIX PEaKIIHid, 40
noceBa OakTepUaIbHbBIX KyIbTyp. lnaMeTp H0oKeH ObITh He MeHee 16 MM, BBICOTa - HE MEHEe
150 Mmm
1.11. | Hozarop tum 1 O0BéM, MK B nuamnasone ot 0,5 10 5 4
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1.12.

JHo3zarop tum 2

O0BéMm, MK B quamna3one ot 1 go 10
[orpemmnocts Mn He Gonee 401 s 10 Mxn
TouHocTh, MK He 6onee £0.035 g 1 Mxn

1.13.

Ho3arop tum 3

O0bém, Mka B quana3one ot 100 go 1000
[Morpemnocts M1 He Gonee 46 g 100 MK
TounocTh, M1 He 6oee £10 g 1000 mxn

1.14.

MaruutHas memanka

JHuamnazon ckopoctu: ot 600 10 2600 06./MuH. MakcuMaabHBIH 00beM IepeMeInBaHus He
menee (H20) - 5 n.

1.15.

Crepuiuzarop Juist
1a00paTOPHOIL MOCy Ikl
BO3AYILIHbBIN

B xomruiekTe: cTepuiin3aTop, HamoJibHasH MOJCTaBKa JIJIsl CTEPHIIM3ATOPa, CUCTEMA
NPUHYAUTEIHHOTO OXJaxaeHus. J(uamnazon pabouux temmeparyp: ot 50 mo 200°C.
VYcranaBnuBaemoe BpeMs B 1uanasoHe: oT 1 10 999 munyt. O0beM cTepriin3aliMOHHON KaMephl
He menee 40 1.

1.16.

Ha6op npobupox

B cocraB Habopa BXOJST NpOOUPKHU:

[Tpo6upka tum 1. lnamerp He menee 14 mm u He 6omee 15 Mm - 20 mT.
[Tpobupka tum 2. Jluamerp He menee 16 mm u He Gosiee 18 Mm - 20 mmT.
ITpo6upka tun 3. lnamerp He menee 21 mm u He 6onee 24 Mm - 20 mT.

1.17.

KomrutekT uznenuii us
KepaMukH, papdopa u
dasHca

Cocras:

Kacrprons - 1 mr.

Kpyxka - 1 mr.

Kppika (k Turmo) - 1 mr.

Jloxkka - He MeHee 2 HIT.

Crynka - 1 mr.

Turens - 1 mT.

Yama (BpImapuTesbHasi) - HE MeHee 2 IIT.
[IInaTens - HE MEHee 2 MIT.

Ilect - 1 mT.

1.18.

Yarma
KPHUCTaJUIM3allMOHHAS

[uamerp He menee 100 mm. HomuuraneHast BMecTuMocTh He MeHee 300 mut

1.19.

KommiekT MepHBIX KOO

CocraB: He MEHee 6 MEpPHBIX KOJIO, U3TOTOBIICHHBIX M3 CTEKIIA.
Kon6a mepnas tun 1 - He Mmenee 2 mt., 00beM He MeHee 250 M.
Konba mepHas tum 2 - He MmeHee 3 mrt., 00beM He MeHee S00 mul.
Kon6a mepnas tun 3 - He menee | mr., 06beM He Menee 1000 mur.
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TexHosornyeckuii npoguib

2.1.

OO6pa3oBaTeabHBII
KOHCTPYKTOP C
KOMILJICKTOM JaTYHKOB

O6pa3oBarenbHbI HAOOP JOMKEH OBITH MpeIHa3HAYeH ISl U3yYEHHUS] OCHOB pa3pabOTKU
MPOrPaMMHUPYEMBIX MOJIEJICH aBTOHOMHBIX MOOHITBHBIX POOOTOB.

B coctaB Habopa 10KHO BXOAUTH: KOMILJIEKT KOHCTPYKTHBHBIX 3JIEMEHTOB U3 IJIACTHKA,
WHCTPYMEHT ISl pAa0OTHI C KPENIE)KHBIMU KOMITOHEHTaMH, CEPBOIIPUBOJT C BCTPOSHHOU
CUCTEMOH yIpaBiieHHsI, 00ecIIeUrBaroIIeii 0OpaTHYIO CBSI3b MOJOKEHUIO, CKOPOCTH U HArpy3Ke
- HE MEHee 4 IIT., yJIbT YIpaBJiIeHUs - HE MeHee | MIT., TaTYuK KacaHus - He MeHee | 1mT.,
JATYMK 1IBETA - He MeHee | MIT., JaTYUK TaKTUIHLHO-CEHCOPHBINA CO CBETOUOAHBIM MOYIIEM -
He MeHee | mIT., KaMmepa ¢ BO3MOKHOCThIO OJTHOBPEMEHHOT'O OIIPEIeTICHUSI HECKOJIBKUX 1IBETOB -
He MeHee | mIT., akkyMmyJsTopHas O6arapes - He MeHee | mT.

B cocTtaB Habopa 10iKEeH BXOAUTh pOOOTOTEXHHUECKUI KOHTPOJUIEp - HE MeHee | miT.
PoboToTexHuueckuii KOHTpOIUIEP JOJKEH 001a1aTh BCTPOSHHBIM 1BeTHBIM JKK-3KpaHoM u
BCTPOCHHBIM MHEPIIMOHHBIM JTATYUKOM.

PobGoToTexHnueckuii KOHTPOIIEP JOKEH UMETh HEe MeHee 12 mOpTOB [T MOJKITIOYCHHUS
BHEIIIHUX YCTPOMCTB U MOPT AJISI YCTAHOBKH KapThl TAMSTH.

B coctaB Habopa 10KeH BXOIUTH MPOTrpaMMHUPYEMbIii KOHTPOJIIEp - He MeHee | mT.
[Iporpammupyembliii KOHTPOJIIEP OJKEH MPEACTaBIATh COO0M yCTPOICTBO, OOECeYnBaroIiee
BO3MOXXHOCTh OCYIIECTBIISITH pa3paboTKy MPOrPaMMHOTO KOJa, UCMONIb3Ysl HHCTPYMEHTapHUil
cpen pazpadbotku Arduino IDE.

[TporpaMMupyeMblii KOHTPOJUIEP JAOJKEH 00ECIeurBaTh aNMmapaTHYIO U MPOTPAMMHYIO
COBMECTHUMOCTD C DJIEMEHTHOM 0a30ii, BXO/ISIIEH B COCTaB Habopa.

[TporpaMMupyeMblii KOHTPOJUIEP JAOJKEH COAEpkKaATh CleAyrolue HHTepdeichl: nndpoBbe U
anasoroBele mopTsl - He MeHee 50 mT., USB, UART, I12C, SPI, ISP, Bluetooth, WiFi.
[TporpaMMupyeMbIii KOHTPOJUIEP TOJDKEH COAepKaTh HHTepGEIC s MOIKITIOYSHHSI IPHUBOJIOB
U TaTYNKOB pOOOTOTEXHHUECKOro Habopa - He MeHee 12 miT.

2.2.

Ob6pa3zoBarenbHbIi HabOp
10 MeXaHUKe,
MeXaTpOHHKE U
POOOTOTEXHUKE

O6pa3oBarenbHBI HAOOP JOMKEH OBITH MPEeIHA3HAYCH [Tl U3yYEHUS] MEXaHUKH, MEXaTPOHUKH
u poboTtorexuuku. OOpa3zoBaTeabHbBIN HAOOP MpeIHA3HAYEH IS pa3paboTKu
MPOrPaMMHUPYEMBIX MOJIETIeH MEXaTPOHHBIX CHCTEM M MOOHMIIBHBIX POOOTOB, OCHAIIIEHHBIX
Pa3IMYHBIMI MAaHUITYJIIINOHHBIMH U 3aXBaTHBIMU YCTPOWCTBAMH.

B cocras Ha60pa JOJIDKHO BXOAUTH: KOMIUICKT KOHCTPYKTUBHBIX 3JICMCHTOB U3 MCTAJLIA,
KOMIUIEKT KPEN&XHBIX JIEMEHTOB, KOMIUIEKT JIJIsl COOPKHM 3aXBaTHOTO YCTPOICTBA - HE MeHee |
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IIT., KOJIeca C MPOPE3MHEHHBIM 000/I0M - HE MEHee 2 IIIT., KOJIeca BCCHAIIPABICHHOTO IBHKCHUS
- HEe MeHee 2 IIT., IPUBOJ MOCTOSHHOTO TOKA C HHTETPUPOBAHHON CUCTEMOH YIIpaBIICHUS,
obecrneunBaroNIeli 00paTHYIO CBSI3b MOJIOKEHUIO, CKOPOCTH U HArpy3Ke - He MeHee 4 IIT.,
JATYMK JIMHUM - HE MEeHee 3 LIT., JaTYUK PACCTOSHUA - He MeHee | MmIT., aKKyMyJIaTOpHas
Oarapes - He MeHee | mT., 3apsAHOe YCTPOUCTBO - HE MeHee | mIT.

B coctaB Habopa 10iKeH BXOIUTh POTrpaMMHUPYEMbIii KOHTPOJLIEp, 00eCIeUnBAIOIINN
BO3MOYKHOCTB OCYIIECTBIISITh Pa3pabOTKy MPOrPaMMHOTO KOJIa, MCTIONb3Ysl HHCTPYMEHTAPHMA
cpen pa3pabotku Arduino IDE. [Iporpammupyemblii KOHTpoOILIep AOHKEH 00ecreunBaTh
amnmapaTHyIO U IPOTPAMMHYIO COBMECTUMOCTD C 3JIEMEHTHOH 0a30ii, BXOIIel B cOCTaB
Habopa. [IporpaMMupyeMblii KOHTPOJUIEP AOJKEH COAEPkKATh CIEAYIoIUe HHTeP(HENHCHI:

1 poBbie U aHajorossie TOPTHI - HE MeHee 50 mT., USB, UART, 12C, SPI, ISP, Bluetooth,
WiFi. I[Iporpammupyemblii KOHTPOJLIEP JOHKEH CoepkaTh nHTepdeiic (A moaKII0ueHUs
MIPUBOIOB M IATYUKOB POOOTOTEXHUUECKOT0 HA0Opa), peain30BaHHbIN Ha 0a3e muHbl RS-485 -
He meHee 12 mt. [IporpaMMupyeMsblii KOHTPOJUIEP AOJKEH COJEPKaTh CHUIIOBOM MOPT IIs
MOJIKJTFOYEHUS BHEIITHEW Harpy3KH WJIM MOTOPOB - HE MEHee 2 IIT.

B cocTtaB Habopa JOKEH BXOAUTh MOAYJIb TEXHUUECKOT0 3peHus - He MeHee | mT. Moayib
TEXHUYECKOTO 3PEHUS IOJKEH 00eCTIeYBATh BO3MOYKHOCTh KOMMYHHUKAIIUHU C aHAJIOTUIHBIMA
MOJYJISIMH [TOCPEICTBOM IIMHBI Ha 06a3e mocie10BaTelbHOro HHTepdeica ¢ 1eNbio AaabHeNIen
nepeaayn pe3yabTaToB M3MEPEHHI TPYIITBI MOYJIEH Ha YIPaBIISIONIee BEIYUCIUTEIHLHOE
YCTPOMCTBO, MOAKIIOUEHHOE K TAaHHOM IIUHE.

Moyib TEXHUYECKOTO 3pEHUS IOJKEH 00eCTieunBaTh BO3MOYKHOCTh OCYIIECTBIISTh HACTPOUKY
MOJTyJIsl TEXHUYECKOT'O 3pEHHUS - HACTPOUKY IKCIIO3UINH, OajaHca 6e10r0, IBETOPa3HOCTHBIX
COCTaBJISIOLIUX, TJIOLIaM OOHApYKHUBaeMON 00JaCTH U300paKEeHUSs], OKPYTIIOCTH
oOHapy>KuBaeMoOi 00J1aCTH N300pakeHUsI, OJI0KEHNE OOHApYKUBAaeMbIX 00acTeil
OTHOCHUTEIIBHO JIPYT JIpyTa.

Moyib TEXHUYECKOTO 3pEHUs T0JDKeH 00ecrieuuBaTh BOZMOKHOCTh HACTPOIMKHU Ha
OJTHOBpEMEHHOE OOHapyxeHue He MeHee 10 pa3nMyHbIX OIMHOYHBIX OOBEKTOB B CEKTOPE
0030pa, b0 HE MEHee 5 COCTaBHBIX 0OBEKTOB, COCTOSAIINX U3 HE MeHee 3 pa3IUyHbIX
rpadM4ecKuX MPUMHTHBOB.

Monynb TEXHUYECKOTO 3pEeHUs J0JDKeH 001a1aTh BCTpoeHHbIMH nHTepdeiicamu - USB, UART,
I-wire TTL, I2C, SPI nns kOMMyHUKAITMU CO BHEIITHUMH MOJIKJIFOYaeMbIMU YCTPOHCTBAMH.

2.3.

O6pa3zoBarenbHbIi HabOp

HaGop nomxkeH ObITh peAHAa3HAYEH ISl H3YyUeHHs OCHOB POOOTOTEXHHUKH, YJICKTPOHUKH U
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I10 3JIEKTPOHUKE,
JJIEKTPOMEXAHUKE U
MUKPOIPOLIECCOPHOU
TEXHUKE

CXEMOTEXHHUKH U 00€CTIeYnBAET BOZMOXKHOCTh Pa3pabOTKH MOJAEIH
MOOUIIbHO-MaHUMIYJISIIIUOHHOTO poboTa, ynpasisieMoil B FPV-pexume nocpenctsom
MPOrPaMMHOTO O0eCTIeueHusl, TOCPEICTBOM rpadudeckoro uaTepdeiica 3 Habopa KHOIOK,
nepeKIIoyaTeNnei, JKoicTrKa, 006J1acT 17151 0TOOpaskeHus: BUIEO.

B cocTtaB Habopa JOJKHBI BXOJIUT:

1. Kommiekryromue, 00J1a1atomme KOHCTPYKTUBHOM, AJIEKTPUIECKON M MPOTpaMMHOM
COBMECTUMOCTBIO JPYT C APYTOM.

2. KoMIIJIeKT 371eMEHTOB U3 MeTalia JJisi COOPKU MaKeTa MaHUIYJISIIMOHHOTO U MOOUIILHOTO
poOOTOB.

3. [IpuBoJa pa3nUYHOIO THUIA: MOTOPHI, CEPBOIIPUBO]T OOJIBIION, CEPBOMPUBO MaJIbIN, TPUBOJ
C BO3MOKHOCTbBIO YIIPABJICHUS B IIIarOBOM PEKUME.

4. DneMeHTsI JUig COOPKU BaKyyMHOI'O 3aXBaTa: BaKyyMHasl IPUCOCKA, AIEKTPOMarHUTHBIH
KJIaIlaH, BAKYYMHBIN HacocC.

5. DnemenTtHas 0a3a AJis MPOTOTUNIMPOBaHUS, a Takxke auctuiel XKK-tuna, nndpakpacHsii
JIATYUK, YIbTPa3BYKOBOM JaTUMK, TATYUK TEMIIEPATyphl, TaTYMK OCBELUIEHHOCTH, MOYJIb
Bluetooth, monyns UK-npuemnuka, moxyins UK-nepenarumka, akkyMyasiTop, 3apsiiHOE
YCTPOMCTBO.

6. MynbTUAATYMK JUTSI U3MEPEHUS TEMIIEPaTyphl U BIAKHOCTU OKpYXKaroIlen cpebl,
00J1aar0Mii BCTPOSHHBIM MUKPOKOHTPOJIEPOM (TaKTOBas 4acToTa - He MmeHee 16 MI'm,
O6beM nmamMsATH, JOCTYITHON MO IIMHE TaHHBIX MUKPOKOHTpoJUIepa - He MeHee 8 KOaiir),
untepdeiicom 1-wire TTL, pazsemom tumna RJ.

7. KOMITJIEKT BBIYMCIUTENBHBIX MOAYJIEH ME30HUHHOMN apXUTEKTYpbI, IPEICTABISIONINX COO0H
0a3oBylo 1uiary, minaty s Ethernet - coenrHeHus U miaTy NOAKIIOUEHUS U YIPaBIIEHUS
CHJIOBOH Harpy3koii mocpeactsom PWM curnana. bazosas miara npeacraBiser cob6oi
MIPOrpaMMHUPYEMBIM KOHTPOJUIEp U 00J1a7aeT BCTPOCHHBIMU LIU(PPOBBIMU U aHAJIOTOBBIMU
nopramu, uarepdeiicamu USB, UART, 12C, SPI, 1-wire TTL, Bluetooth, WiFi.

8. [Iporpammupyemblii KOHTPOJIIED, MOICPIKUBAIOIINN HHCTPYMEHTAPHH Cpell pa3paboTKu
Arduino IDE u Mongoose OS u s3p1k0B nporpammupoBanust C\C++, JavaScript, o6sagaromuit
1M(POBBIMU M AHAJIOTOBBIMU IOPTaMH, BCTPOCHHBIMH NTPOTPAMMHUPYEMBIMU KHOIIKaMH,
CBETOAMOAAMH M 3JIEKTpOMexaHndeckuMu moaynsmu u uarepdeiicamu USB, UART, 12C, SPI,
1-wire TTL, Ethernet, Bluetooth, WiFi.

9. Moaynb TEXHUYECKOTO 3pEHHsI CO BCTPOSHHBIM MUKPOIIPOLIECCOPOM, 00ECTIeYNBAIOIINM
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BBITIOJIHEHUE BCEX U3MEPEHUN U BBIUMCIIEHUH, 00BEMOM HECHEMHOM 3HEPIOHE3aBUCUMON
namsITH - He MeHee 81'0, HHTerpupoBaHHON KaMepoil (MaKCUMaIbHOE pa3pelIeHHe - He MEHee
2592x1944 en.), ontuaeckoit cucremoit, marepdeiicamu 1-wire TTL, UART, 12C, SPI,
Ethernet, BO3MOXHOCTBI0O KOMMYHHKAIIMH C aHAJIOTMYHBIMU MOAYJISIMU M YTIIPABIISIFOIIUM
BBIYUCIIUTENFHBIM YCTPOICTBOM MOCPEACTBOM LIMHBI Ha 6a3e Mmocie0BaTeIbHOro nuTepderica.
Monynb TEXHHYECKOTO 3pEHUs T0JKEH 00ecrieunBaTh: HACTPOUKY 3KCIIO3UIIUH, OaaHca
0eJ10r0, IBETOPA3HOCTHBIX COCTABIISIONINX, TUIOMIAAN U OKPYTIIOCTH OOHApYKUBAaeMOH 00IacTu
n300pakeHMsl, HOJOXKEeHUsT OOHAPYKUBAEMbIX 00J1aCTe OTHOCUTENBHO JIPYT APYyTra; MAIMHHOE
o0y4yeHre mapaMeTpoB HEHPOHHBIX ceTel Iyl OOHapYKeHUs! 00bEKTOB, hopmy 1
3aKOAMPOBAHHBIE 3HAUEHUSI OOHAPY)KUBAEMBIX MapKepOB THUIIa Aruco, pa3mMepsl
00HapY>KUBAEMBIX OKPY)KHOCTEH, KBAIPaTOB M TPEYTrOJILHUKOB, TApaMETPOB KOHTPACTHOCTH,
pa3sMepoB, KPUBU3HBI U MOJIOKEHUS pACIIO3HABAEMbIX JTMHUH.

10. [Tocobue 1o U3y4eHUIO OCHOB JIEKTPOHUKH U CXEMOTEXHHUKH, perieHui B chepe "MuTepHeT
Beleit", pa3paboTKu ¥ NPOTOTUIIMPOBAHUIO MOZETIEH POOOTOB.

11. TTocoOue 1Mo N3y4eHHI0 OCHOB pa3pabOTKU CUCTEM TEXHUYECKOTO 3PEHUS U DJIEMEHTOB
UCKYCCTBEHHOT'O MHTEJJIEKTA.

2.4.

O6pa3oBarenbHbIA HAOOP
JUTSL M3Y9EHHS
MHOTOKOMITIOHCHTHBIX
POOOTOTEXHUYECKUX
CUCTEM U
MaHHITYJISITAOHHBIX
pobGoToB

Habop nomxkeH ObITh IpeAHa3HAuEH AJI U3Y4YEHUs POOOTOTEXHUYECKUX TEXHOIOT UM
IIPOMBIIIJIEHHON aBTOMATU3alMH, & TAK)KE TEXHOJIOTMI IPOTOTUIIMPOBAHMSI U aINTHBHOTIO
IIPOU3BO/ICTBA.

B cocrtaB Habopa JOKHBI BXOIUTD:

1. Kommuiexryroiue, o6y1ajatoiiyie KOHCTPYKTUBHOM, 3JIEKTPUUECKON U MPOrpaMMHOMN
COBMECTHUMOCTBIO JIPYT C APYTOM.

2. KoMIIeKT KOHCTPYKTUBHBIX 3JIEMEHTOB U3 METajljla ¥ IJIaCTHKa JJIsi COOPKU Mojienei
MaHMITYJISIIUOHHBIX pOOOTOB € YIJIOBOH, IIocKonapaiensHoi u Delta-kunemarukamu.

3. CepBOMOJYJb - HE MEHEe 7 IIT., 00JIaJatoINi HHTErPUPOBAHHON UHTEIUIEKTYaIbHON
CHCTEMOM yIpaBlieHUs, 0OecrieunBaromieil 00paTHYIO CBSA3b U KOHTPOJIb MOJIOKEHUS Baa,
CKOPOCTH BPAILIEHHUs], HATPY3KH MTPUBOJA, & TAK)KE BO3MOKHOCTH ITOCJIEI0BATEIBHOTO
MOJKJIIOUYEHUS CEPBOIIPUBOIOB JIPYT € APYTOM U YIpaBJeHus UMM 1o uatepdeiicy 1-wire TTL.
4. Po60TOTEXHUYECKHUI KOHTPOJUIEP ME3OHUHHON apXUTEKTYPbl, OJACPHKUBAIOIINH SI3BIKI
pa3pabotku C/C++, Python u cpenctBa ROS, Bkitouaromiuii B ce0st 0JTHOTLIATHBIN
MHUKPOKOMITHIOTED, MepruepruifHbIi KOHTPOJIIEP U TIIaTy pacimpenus. B cocra
POOOTOTEXHUYECKOTO KOHTPOJIIEpa JIOJKHO BXOUTh HE MeHee 4X siJiep C TAKTOBOW 4aCTOTON
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He meHee 1,2 I'T'n u He menee 8 I'6 HECHEeMHOI SHEPrOHE3aBUCHMOI maMaATH, nHTepdeiics SPI,
12C, 1-wire TTL, UART, Ethernet, WiFi u Bluetooth, ananorossie u 1udpoBsie MOPTHI,
BCTPOCHHBI MUKPO(DOH.

5. KoMIIeKT BBIUMCTUTENBHBIX MOYJICH ME30HUHHON apXUTEKTYPhI, IPEACTABIISIFONTUX COOO0M
6azoByto iary u miaty s Ethernet - coennnenus. bazoas ruiara mpeactaBisier co0oi
MPOrpaMMUPYEMBI KOHTPOJUIEp U 00J1aaeT BCTPOSHHBIMH LIU(POBBIMU U aHATIOTOBBIMU
nopramu, uarepdeiicamu USB, UART, 12C, SPI, 1-wire TTL, Bluetooth, WiFi.

6. Moynb TEXHUYECKOTO 3pEHHUS, CIOCOOHBIN Ha OTHOBPEMEHHOE OOHapyxkeHue He meHee 10
Pa3IMYHBIX OJJMHOYHBIX OOBEKTOB B CEKTOpE 0030pa, 1100 HE MEHee 5 COCTaBHBIX 00BEKTOB,
COCTOSIIIIMX U3 HE MEHee 3 pa3IUYHbIX IpadUuecKUX MPUMUTHBOB, HA 6a3€ BCTPOCHHOTO
BBIUHCIUTEILHOTO MUKPOKOHTPOJIEPA, 00€CIIeUNBAOIIEr0 HACTPONKY SKCIO3ULIMH, OajlaHca
0enoro, BETOPa3HOCTHBIX COCTABJISIFOIIMX, MIOIIAIN U OKPYTIIOCTH 0OHAPYKUBAaeMOil 00s1acTu
M300pakeHMs, IOJIOKEHUsI OOHAPYKMUBAEMBIX 00JIaCTe OTHOCHTEIBHO JIPYT Apyra U
MHTETPUPOBAHHOM KaMephl, 00ecreunBaroIIel pacro3HaBaHue MPOCTEHIINX N300pakeHUH 3a
CYET BBIUMCIUTENbHBIX BO3MOKHOCTEN MOAYJIS, a TAKK€ KOMMYHUKAIIUU C aHAJIOTUYHBIMU
MOJYJISIMM U YIIPABISIOLUIMM BBIYUCIUTENIBHBIM YCTPOICTBOM NOCPEACTBOM IIIMHBI Ha 6a3e
nocJe0BaTeIbHOro nuTepdeiica n obdnanaronuii BctpoeHHsIMU UHTEpGeiicamu - USB, UART,
I-wire TTL, 12C.

7. ludpoBble pyHKIIMOHATbHBIE MOYJIU Ha 0a3e MPOrpaMMHPYEMOIo KOHTPOJIIEpa TAKTOBOM
gactoToi He MeHee 16 MI'1 1 00beMOM aMsITH, TOCTYITHOM IO IIWHE TaHHBIX
MUKpOKOHTpoJuiepa He MeHee 8 KO, pyHKIMoHaIpHOro 1eMenTa, uarepdeiica 1-wire TTL ns
KOMMYHHKAIIMH C aHAJOTMYHBIMU MOAYJISIMU M pa3beMa Tura RJ Takue kak MOIy/b TaKTOBOM
KHOIIKU - HE MeHee 3 HIT., MOJyJIb CBETOJIMO/Ia - HE MEHee 3 MIT., MOYJIb KOHIIEBOTO
IIpephIBaTeNs - HE MeHee 3 1IT., MOAYJb 1aT4yMKa 11BeTa, Moayinb RGB ceeronnona.

8. DneMeHThI 1151 COOPKHM BaKyyMHOTO 3aXBaTa: BaKyyMHasi PUCOCKA, 3J€KTPOMarHUTHBII
KJIalaH, BaKyyMHBIH Hacoc.

9. IIporpammHoOe obecrieueHue, ooecreyrBaroliee TPEXMEPHYIO BU3YyaIN3alui0 MOIETN
MaHMITYJISIUOHHOTO POOOTa B Ipolecce paboThl, MOCTPOSHUE MPOCTPAHCTBEHHOM TPAEKTOPUHU
JBUKEHHS U BO3MOXKHOCTD 3aJJaHUS ITOCIIEI0BATEIbHOCTH TOUEK JUISl POXOKICHUS Yepe3 HUX
pabouero oprana; (yHKIIHOHUPYIOIIEE, KaK B BUJE CPEIbl MOJCIUPOBAHMS, TAK U B PEKUME
MOHHMTOPHHTA B pealbHOM BPEMEHH MOAKIIOUEHHOTO MAHUITYJIATOPA U 00ecreunBarolee
MOCTPOCHHE TPapHKOB 3aJaHHBIX U TEKYIIUX 000OIICHHBIX KOOPIMHAT, 3HAUCHHH CKOPOCTEH U
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YCKOPEHUSI, pACYCTHBIX 3HAUCHUH HArpy3KU MAHHITYJISIIIHOHHOTO po0OoTa.

10. YuyebHoe mocoOue, comepkaliee MaTeprabl o pa3padoTKe TPEXMEPHBIX MOIeeh
MaHUTYJSIIUOHHBIX POOOTOB C PA3TUYHBIMU THITAMUA KHHEMATUKH (YIJIOBasi KHHEMAaTHKA,
IUIOCKO-TIapasiebHas KHHeMaThKa, nenbra-kuneMatuka, SCARA wiu pelyaskHasi KHHEMaTHKa,
wiardopma CTroapTa U T.I1.), HHCTPYKIIUUA U METOJIMKHU OCYIIIECTBICHHS HH)KEHEPHBIX PAacueTOB
IIPU IPOESKTUPOBAHUH (pacyeThl HArPy3KU U MOMEHTOB, pACc4eT MOIIHOCTH IIPUBOJIOB, pacUeT
napamMeTpoOB KHHEMATUKH | T.I1.), THCTPYKIIMH 1O pa3pabOTKe CUCTEM YIIPaBICHUS U
MPOrPaMMHOT0 OOecTieueHust AJisl yIpaBieHus poO0TaMU, HHCTPYKIIUU U METOJUKH 10
pa3paboTKe CHUCTEM YNPABJIEHUS C 3JIEMEHTaMU UCKYCCTBEHHOI'O MHTEIIEKTa U MAallTMHHOTO
o0yueHusl.

2.5.

Komiiekt IJI N3YYCHUA
OIEPaLMOHHBIX CHCTEM
peabHOrO BPEMEHH U
CHCTEM YIPaBIICHHS
ABTOHOMHBIX MO6I/IJ'II)HI)IX
poOoTOB

KommiekT nomken ObITh peIHa3HaueH Uil pa3padOTKU M U3YYEHUST MOAEIICH
MPOrPaMMHUPYEMBIX aBTOHOMHBIX MOOMJIBHBIX POOOTOB.

B cocTaB KOMIUIEKTa TOJKHBI BXOJAWTH:

1. IlpuBox Beaymux KoJec - He MeHee 2 IIT., IPEACTABISIONINNA COO0N NIEKTPOMEXaHUUYECKYIO
cOOpKY Ha OCHOBE JIBUTaTeNsl IOCTOSTHHOTO TOKa, PEyKTOpa, TaTYUKa MOJIO0KEHHS Bajla U
BCTPOECHHOM CHUCTEMBI yIpaBiIeHus, 00eCIeunBaroie BO3MOKHOCTh 00bEAMHEHUS IPUBOJIOB C
MIOMOIIbIO TIOCTIEI0BATENBHOI0 HHTEp(delica, 3a1aHNsI TapaMeTPOB KOHTYPOB yIIpaBJICHMUS,
YIIPABJICHUS BPAIlCHUEM IIPUBOJA 10 CKOPOCTHU U MOJIOKEHUIO, KOHTPOJIb Harpy3KHU.

2. IlporpamMmmupyemsiii KoHTpOJUIep, odnagaronuii maTepdeiicamu USB, UART, TTL, RS485,
CAN, a Taxxe nudpoBbIMU U aHAIOTOBBIMU MTOPTaMHU BBO/a/BBIBOA.

3. OpHOIIaTHBIN MUKPOKOMIIBIOTEP apXUTEKTYpbl ARM, ¢ IByMS siipaMul ¢ TAKTOBOM 4acTOTOM
He meHee | [T

4. JlazepHbIN CKaHUPYIOMUN JaTbHOMED, 00JaJar0INi JATBHOCTRIO H3MEpPEHUs HE MeHee 2.5
METPOB ¥ CEKTOPOM CKaHMpOBaHMs He MeHee 360 yrioBbIX IpaayCcoB.

5. JIaTyuK JTMHUU - HE MEHee 3 MIT., 00eCIeUnBAIOIINN JEeTeKTUPOBAHUE IMHUU Ha KOHTPACTHOM
¢doHe u nepegaromnii JaHHbIE TyTeM Iepeayy aHaIO0TOBOIO WK IIU(PPOBOro CUrHana, 11u0o
U (PPOBHIM TAKETOM JaHHBIX.

6. JlaTumk 11BeTa pa3nuyaroInii IBETOBOM OTTeHOK 00bekTa B RGB HoTanuu u nepenatomuit
JTaHHBIE O 3HAUEHUU KaXKJI0TO I[BETOBOI0 KaHaja B BHJie IU(POBOro MaKeTa JaHHBIX.

7. Maccus MK-naTtunkoB, npeaHa3HA4E€HHBIN ISl OTCIIEKUBAHUS KOHTPACTHOW JIMHHUU U
coaepkamuii He MeHee 6 mt. MK-1aTyukoB, pacnoyioxKEHHBIX Ha OJHOM JIMHUU.

8. Cucrema TexHu4eckoro 3penus, oonanaromias uarepdeiicamu TTL, UART, 12C, SPI,
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Ethernet u obecnieunBaroias BO3MOXHOCTh U3Y4YEHUSI IPUMEHEHUS aJlTOPUTMOB MAIIMHHOTO
00y4eHUs ¥ HACTPOWKHU ITapaMeTpoOB HEHPOCETEH Ha MpUMepe paclio3HaBaHHUS PA3THYHBIX
reOMETPUYECKUX 0OBEKTOB MO0 HAOOPY MPU3HAKOB, THIA IpadUUIECKUX MAapKEpOB Aruco,
MAaCcCHBOB JINHUH U 3JIEMEHTOB JOPOKHBIX 3HAKOB U Pa3METKHU.

9. IIporpammHuoe obecrieueHue nmoaaepxkuparotniee si3piku C/C++, Python u cpenctea ROS s
pa3pabOTKM CHCTEM YHpPaBJICHUS KaK PealbHON TaK U BUPTYAJIbHOM MOJETH MOOHIBHOTO
poboTa B BUPTYaJIbHOM IIpocTpaHcTBe. CHUcTeMa yrpaBieHHss MOOMIIBHOTO POOOTa TOJHKHA
MI03BOJISITh OCYIIECTBIIATH aHAIN3 OKPYIKAIOIIEH 0OCTAaHOBKH B MTPOLIECCE ABHKCHUS
MOOMIIBHOTO POOOTa, OTCICKUBATH €€ TMHAMHYECKOE U3MEHEHHE, (POPMHUPOBATH JIOKATEHYIO U
r7100aJIbHYIO KapThl, JIOKAJM30BBIBATH ITOJIOKEHNE POOOTA Ha KapTe M OCYLICCTBIISAThH €€ aHAIU3,
BBIJICIISS OKPY’KAIOUIHEe 00BEKTH M aBTOHOMHO TUIAHHPOBATh MApIIPYTHI U 00BE3IbI
CTaTUYECKUX U JUHAMUYECKUX NpensaTcTBuil. Cucrema yrpapiieHUsl MOOUIBHOIO poOoTa
JIOJDKHA TIO3BOJIATH pa3MevaTh KapTy Ha 30HBI C Pa3IUYHBIMH MTPU3HAKAMH, 32/1aBACMBIMH
NI0JIb30BaTEJIEM (30HBI 3aIrpeTa JUisl ABUKEHUS, OTPAaHUYCHUS] CKOPOCTH U T.I1.), TAKXKE 3a/1aHHE
TOYEK M 30H Ha KapTe OKPY’KAIOIIETO MPOCTPAHCTBA /ISl aBTOHOMHOT'O TIEPEMETIICHHS MEXKTY
HuMH. CucTtema ynpasieHUsl MOOUIBHOTO po0OTa, CO BCEMHU MOACUCTEMAaMHU JIOJKHA OBbITh
peanr30BaHa JIOKAIBHO Ha 0a3e mporpaMMUPYEMOT0 KOHTPOJUIEPA U OJHOIUIATHOTO
MHUKPOKOMIIBIOTEPA, @ TAKXKE YCTPOUCTB, BXOJSAIIMX B COCTaB KOMILJIEKTA.

2.6.

YetbipéxoceBoii yueOHbIN
POOOT-MaHUTITYJIIATOP C
MOJ1yJIbHBIMH CMEHHBIMU
HacaJKaMHu

YueOHbIi poOOT-MaHUTTYJISITOP TIPEIHA3HAYEH I OCBOCHHS OO YJAIOIIIMMUCS OCHOB
POOOTOTEXHUKH, JUISI TOATOTOBKH O0YJAIOIIUXCS K BHEAPEHUIO U TIOCTEAYIOIIEMY
HCITOJIb30BAHUIO POOOTOB B IMTPOMBIIIIICHHOM IPOU3BOJICTBE.

KonmuecTBo oceit poboTa MaHUITYIIATOpA - YETHIPE.

[Tepemernienne MHCTPYMEHTA B MPOCTPAHCTBE 1O TPEM OCSM JIOJDKHO YIPABIISATHCS IIArOBBIMHU
nBurarensMu. HanpsokeHne nuTaHus MIaroBeIX JBUrareneit He 6onee 12 B.
CepBoaBHTATEH YETBEPTON OCH JIOJDKEH 00ECTIeYrBATh MTOBOPOT HHCTPYMEHTA.

VYroi moBopoTa MaHUIYJISTOPA HA OCHOBAHUM BOKPYT BEPTUKAIbHOM ocu He MeHee 180
rpaaycoB.

Jns onpenenenus Mo0XKEeHUsI MAaHUITYJIATOpa MPU MOBOPOTE BOKPYT BEPTUKAIBHOU OCH
JIOJI’KEH HUCII0JIb30BaThCs SHKOJIEP.

Yroa noBopoTa 3aAHEro Meda MaHUIyIsTopa He MeHee 90 rpanycos.

VYron noBopoTa nepeaHero mieya Mmanunyiaropa He menee 100 rpagycos.

I[JISI OMPCACIICHUS MMOJIOKCHUA 3aJHCTO U ICPCAHCTO TIJICY MAHUITYJIATOPA JOJIPKCH
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HCII0JIH30BATHCS TUPOCKOIL. YTOJI TOBOPOTA MO YeTBepTOM ocu He MeHee 180 rpaaycos.
JlomkHa ObITE BO3MOXHOCTh OCHAIIICHNsI CMEHHBIMU HacaJKaMH (Hanpumep, JepxKareib
KapaHjaia i ¢gomacrepa, IPUCOCKa ¢ CEPBOIBUraTeIeM, MEXaHUUECKOE 3aXBAaTHOE
YCTPOMCTBO C CEPBOABUIATENIEM, YCTPOUCTBO IS JIA3€PHON IPaBUPOBKH UJIM YCTPOMCTBO VIS
3D-neuyarn).

JlomxHa ObITh BO3MOXHOCTb ITOJKIIFOYEHUS JOMOTHUTENIBHBIX YCTPOUCTB (HalpuMep,
TpaHCIOPTEpa, peibca Ui epeMeeH st po00Ta, MyIbTa YIIPABICHUS THIIA JPKOUCTHK, KAMEPHI
MAaIIMHHOI'O 3pEHHUs1, ONTUYECKOr0 AaTYMKa, MOyl OECIPOBOJHOIO 0CTYyIA.
PoGoT-MaHHITyIsITOP TOIHKEH 00eCTIeYnBaTh IepeMEIICHIE HACa KU B IIPOCTPAHCTBE,
AKTHUBALIMIO HACAJKHU, BO3SMOYKHOCTD ITOJIyYE€HHUsI CUTHAJIOB OT KaMephbl U 1aTYMKOB,
BO3MO>KHOCTb YIIPABJIEHUS JOIOJIHUTEIbHBIMU YCTPOHCTBAMH.

Marepuan kopmyca - amoMuHui. Jlnamerp paboueit 30HbI (03 yueTa HABECHOTO HHCTPYMEHTA
u yeTBepToii ocn) He Menee 350 mm. UnTepdeiic monkmodenus - USB.

JlomxeH UMeTh BO3MOKHOCTh aBTOHOMHOI paOOThI U BHEIIHET0 YIPaBJICHHUS.

VYpapnsomuii KOHTPOJUIEP TOKEH ObITh COBMECTUM cO cpefioi Arduino.

VYrpaBisromuil KOHTPOJIEp COBMECTUM cO cpeaoit mporpammupoBanus mBlock (Scratch), n
A3BIKOM ITporpamMmmupoBanus C.

JlomkeH obecniedynBaTh MOBOPOT MO NEPBBIM TPEM OCSAM B 33/1aHHBIN YroJ U Ha 3aJlaHHbIN yrod,
MTOBOPOT MO YETBEPTOM OCH Ha 33JIaHHBIN YroJi, IBUKEHNE B KOOpauHaThl X, Y, Z,
IepEMELICHNE Ha 3aJaHHOE PACCTOSIHUE 110 KoopAuHaTaM X, Y, Z, nepenady JaHHbBIX O
TEKYIIIEM I0JIOXKEHUHU YTJIOB, Mlepelady JAHHBIX O TEKYIIUX KOOpAUHATaX HHCTPYMEHTA.
JlomkeH noaiepKUBaTh NEPEMELICHNE B IEKAPTOBBIX KOOPAMHATAaX U yIJjlax MOBOPOTa OCEM, ¢
3aJJaHHOM CKOPOCTBIO U YCKOPEHHUEM.

Tunsl nepeMenieHnii B IEKapTOBbIX KOOpAMHATAX: ABUKEHHUE 110 TPAEKTOPUH, IBUKEHUE 10
IpsIMON MEXJy IBYMSI TOUKaMU, IIEpENPhITMBaHIE U3 TOUKU U TOUKY (IEPEHOC 0OBEKTA).

2.7. Kommiekt noneit u KomruiekT nosneit 1 cCOpeBHOBATENbHBIX 3JIEMEHTOB AJIs IPOBEACHUSI COPEBHOBAHU I
COpPEBHOBATEIIbHBIX ABTOHOMHBIX MOOWJIBHBIX POOOTOB
AJIEMEHTOB

2.8. OO6pa3zoBaTeabHBII Moaynb 10mKeH ObITh IPeIHa3HAYCH JIJIs1 U3YyUYEHHUST OCHOB CUCTEM aBTOMATH3UPOBAHHOTO
MOAYJb JJIs YIpaBJICHUS
yrayOieHHoro u3ydenus | B coctaB Momysst TOJMKHBI BXOJIUTh:
MeXaHHUKH, MexaTpoHuKu | 1. OOpa3oBaTenbHbII HA0Op, MpeaHA3HAYCHHBIN TS pa3paboTKU MPOrpaMMHUPYEMbIX MOJIETIeH
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u CAY

MEXaTPOHHBIX CUCTEM M MOOMJIBHBIX pOOOTOB, OCHALICHHBIX PA3IMYHBIMUA MAHUITYJISIIHOHHBIMHU
Y 3aXBaTHBIMHU YCTPOWCTBAaMHM - HE MeHee | IIT.

B cocTtaB Habopa JOIKHO BXOJIUTh:

1.1. KoMIIeKT KOHCTPYKTUBHBIX 3JIEMEHTOB U3 METaJlIa

1.2. KoMmeKkT KpenéXHbIX 2IEMEHTOB

1.3. KomrekT y1st cCOOpKH 3aXBaTHOTO YCTPOHCTBA

1.4. Koneca ¢ npope3uHeHHbIM 0000M - HE MeHee 2 IIT.

1.5. Kosieca BceHanpaBiI€HHOTO JBM)KEHUS - HE MeHee 2 IIT.

1.6. IIpuBOA MOCTOSIHHOTO TOKA C MHTETPUPOBAHHON CUCTEMOM YyIIpaBiieHUs, 00ecreunBaoIen
00paTHYIO CBSA3b MOJIOKEHHIO, CKOPOCTU M HAarpy3Ke - He MeHee 4 1IT.

1.7. laTuuK JIMHUY - HE MEHEe 3 IIT.

1.8. JlaTyuk paccTosiHus

1.9. AkkymynsTopHas Oatapest

1.10. 3apsagHo€e yCTpOHCTBO

1.11. ITporpamMmMupyeMblil KOHTpOJUIEP, MOAIEPKUBAIOIINI cpey pazpaboTku Arduino IDE,
o0ecreunBaroIui anmnapaTHyo U MPOrpaMMHYIO0 COBMECTUMOCTB C AJIEMEHTHOM 06a30i,
BXOJA1IEH B cocTaB HaOopa, coaeprxkamuii He MmeHee 50 mT. Hu(POBBIX U aHATOTOBBIX IOPTOB U
untepdeiicoB USB, UART, 12C, SPI, Bluetooth, WiFi. IIporpamMmmupyemslit KOHTpoILIep
JOJIKEH co/iep KaTh HHTepdeic (A1 NOIKII0UEHHUS IPUBOJOB U AATYUKOB
pOOOTOTEXHUYECKOTO Habopa), peain30BaHHbIN Ha 0aze muHbl RS-485 - He menee 12 wrT., a
TaK)Ke He MEHee 2X IIT. CUJIOBBIX IOPTOB JUIsl MOJAKIIOYEHHSI BHEILIHEH HArpy3KH UM MOTOPOB.
1.12. Monynb TEXHHUECKOTO 3pEHHsI, CIOCOOHBIN Ha OJHOBPEMEHHOE OOHApYyKEHHE HE MEHEee
10 pa3nu4YHBIX OIMHOYHBIX 0OBEKTOB B CEKTOpE 0030pa, TMO0 HE MEHEe 5 COCTaBHBIX OOBEKTOB,
COCTOAIINX U3 HE MeHee 3 pa3InYHbIX T'papUuecKuX MPUMUTHBOB, Ha 0a3e BCTPOSHHOTO
BBIUHCIUTEILHOTO MUKPOKOHTpPOJIIEPA, 00€CIIeUnBAarOIIEero HAaCTPOHKY SKCIO3HUIIMH, OaaHca
0eJ10r0, IBETOPA3HOCTHBIX COCTABIISIOIINX, TUIOIIAAN U OKPYIIJIOCTH OOHApyXKUBaeMoi 061acTu
M300paxKeHsl, MOJIOKEHHs 0OHAPYMUBAEMBIX 001acTell OTHOCUTENBHO IPYT Apyra u
MHTETPUPOBAHHON KaMephl, 00eCcTIeUMBAIOLICH paco3HaBaHHe MPOCTEUIINX U300pakeHnH 3a
CYET BBIUMCIUTENbHBIX BO3MOKHOCTEH MOIYIIS, @ TAKKE KOMMYHUKALIUU C AHAJIOTUYHBIMU
MOJYJISIMH U YIIPABIISIONUIMM BBIYUCIUTEIBHBIM YCTPOMCTBOM IOCPEACTBOM LIMHBI HA 06a3e
MocJieIoBaTeIbHOTO HTEpdeiica n obmagaronuii BerpoeHHbiMA uHTEpdeiicamu - USB, UART,
1-wire TTL, I12C.
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1.13. JlazepHblii CKaHUPYIOUIUHN JaJIbHOMED, 00IaJAI0IINI JaTbHOCTHIO U3MEPEHUS HE MEHEe
2.5 METPOB M CEKTOPOM CKaHUpPOBaHUS HEe MeHee 360 yIiIoBbIX I'PayCoB.

1.14. IIporpammHuoe obecrieueHue noaaepxkuparoniee si3piku C/C++, Python u cpencta ROS
JUTs pa3paboOTKU CUCTEM YIPaBICHUS KaK peaibHOM Tak U BUPTYaIbHOU MOJIEIH MOOMIIBHOTO
poboTa B BUPTyaJIbHOM IpocTpaHcTBe. CucTeMa yrpaBieHus MOOMIBHOTO poOOTa JOHKHA
MO3BOJIATH OCYIIECTBIISATH aHAJIU3 OKPY KaIOIIe 0OCTaHOBKH B MPOIIECCe ABMKECHUS
MOOMIJIBHOTO PO0OTa, OTCICKUBATH €€ THHAMHYECKOE U3MEHEHHE, (POPMHUPOBATH JIOKATLHYIO U
r1100aIbHYI0 KapThl, JOKAIM30BLIBATh MOJOXKEHNE poO0Ta HAa KapTe U OCYIIECTBISATh €€ aHATN3,
BBIJICIISISL OKPY’KAIOIIHE 00BEKTH M aBTOHOMHO TIAHUPOBATH MAPIIPYTHI M 00BE3/IbI
CTaTHMYECKUX M TUHAMUYECKHX IpenarcTBuid. Cuctema ynpaBieHuss MOOMIBHOTO poOoTa
JIOJDKHA TI03BOJIATH pa3MevaTh KapTy Ha 30HBI C Pa3IUYHBIMU IPU3HAKAMH, 33/]aBACMBIMH
MOJIb30BaTeseM (30HBI 3arpeTa JUIsl IBUKEHUS, OTPAaHUYCHUS CKOPOCTH U T.I1.), TAKXKE 3a/1aHHE
TOYEK ¥ 30H Ha KapTE OKPY’KAIOIIETO MPOCTPAHCTBA JIJIsi aBTOHOMHOTO TIEPEMETLICHHSI MEXKITY
HuMu. CucTema yrnpaBieHus MOOMIBHOTO POOOTa, CO BCEMH MOJCUCTEMaMHU JOHKHA OBITh
peanr30BaHa JIOKAIBHO Ha 0a3e mporpaMMUPYEMOT0 KOHTPOJUIEPA U OJHOIUIATHOTO
MHUKPOKOMITBIOTEPA, @ TAKXKE YCTPOUCTB, BXOIALIMX B COCTaB KOMILIEKTA.

2. O6pa3oBarenabHbIA HAOOP ISl U3YyUEHHSI U pa3pabOTKU aBTONUIIOTUPYEMBIX MOJIeeH
TPAHCHOPTHBIX CHCTEM - HE MeHee | mIT.

B cocTtaB Habopa JOIKHO BXOIUTH:

2.1. KoMmIeKT KOHCTPYKTHUBHBIX JIEMEHTOB U3 MeTajla Uit COOPKH MO/IEIN aBTOHOMHOT'O
TPAHCIOPTHOTO CPEJICTBA C PYJIEBBIM YIIPABICHUEM

2.2. DNeKTpoNnpUBO/IbI IEpeAHEN U 3a/IHEH oceld, MpeIcTaBIIsAoNne co00i
AIIEKTPOMEXAHUYECKYIO COOPKY Ha OCHOBE JIBUTATEIs IIOCTOSTHHOTO TOKa, PEAYKTOPA, JaTYHKa
MOJIOKEHMS Bajla U BCTPOSHHON CHCTEMBbI YIIPABICHHUS

2.3. AkkymynsTopHasi 6arapes ¥ 3apsIHOE YCTPOICTBO

2.4. PoOOTOTEXHMUECKUI KOHTPOJIJIEp ME30HUHHOM apXUTEKTYPbI, MOCPKUBAIOIINH S3bIKH
paszpabotku C/C++, Python u cpeactea ROS, Brimtouarommii B ce6st 0 THOTUIATHBIN
MHUKPOKOMIIbIOTED, NepruepuiiHbIA KOHTPOJIIEP U IJIaTy pacmupenus. B cocras
POOOTOTEXHUUECKOTO KOHTPOJIIEpa JTOHKHO BXOAUTH HE MEHee 4X sifiep ¢ TAKTOBOW 4acTOTOMH
He meHee 1,2 I'T' u He meHee 8 I'6 HeCheMHOI SHEeproHe3aBUCUMON MaMATH, uaTepgeiics SPI,
12C, 1-wire TTL, UART, WiFi u Bluetooth, anamorossie u iudpoBbie MOPTHI, BCTPOCHHBIN
MHUKPO(OH.
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3. O06pazoBarenbHBIH HAOOP /IS U3YYCHHUS] MHOTOKOMIIOHEHTHBIX POOOTOTEXHUYECKIX CUCTEM,
MaHMITYJIIUOHHBIX pOOOTOB U POOOTOTEXHUYECKUX KOMIUIEKCOB CO CJIOKHOW KHHEMATUKOM -
He MeHee | wT.

B cocraB Habopa JOKHO BXOJIUTh:

3.1. KoMIIJIEKT KOHCTPYKIIMOHHBIX JIEMEHTOB U3 IJIACTHKA

3.2. CepBoMOIYNb - HE MEHEE 22 IIT., 00JIaJaf0NIUH HHTETPUPOBAHHON HHTEIIEKTYaIbHOM
CHCTEMOM yIpaBlieHUs, 00ecrieunBaroniell 00paTHYIO CBS3b U KOHTPOJIb MOJIOKEHHS Baa,
CKOpPOCTH BpallleHUs1, HArPy3KU MPUBOJIA, a TAK)KE BO3MOXHOCTH MIOCIIEI0BATEIBHOTIO
MOJIKITFOYEHUS CEPBOIIPHUBOIOB JIPYT C APYTOM U YIpaBJieHHs UMH 1o untepdeiicy 1-wire TTL.
3.3. IlporpaMMupyemblii KOHTPOJLIEP C MOAACPKKON IrpaduuecKoi 6104HO-MO Ty IbHON Cpeibl
pa3paboTKu

3.4. Moaynb TEXHUYECKOTO 3pEHUs, CIOCOOHBIN Ha 0OJIHOBPEMEHHOE 0OHapyxeHue He meHee 10
Pa3IMYHBIX OJMHOYHBIX OOBEKTOB B CEKTOpE 0030pa, 1100 HE MEHEe 5 COCTaBHBIX OOBEKTOB,
COCTOALIMX U3 HE MeHee 3 pa3InYHbIX I'paMuecKuX MPUMUTHBOB, Ha 6a3e BCTPOEHHOIO
BBIUHCIUTEILHOTO MUKPOKOHTPOJIIEPA, 00€CIIeYNBAaOIIEr0 HAaCTPONKY SKCIO3UIIMH, OalaHca
0eJ10ro, IBETOPa3HOCTHBIX COCTABIIAIOIINX, IUIOIAAN U OKPYITIOCTH OOHApyXUBaeMoil obaacTu
N300paxKeHusl, MOJIOKEHNUs OOHAPYKUBAEMBIX 001acTell OTHOCUTENBHO JIpYT Apyra u
MHTETPUPOBAHHON KaMephl, 00ecTIednBaIOIIEH paco3HaBaHHe MPOCTEHIINX U300pakeHnH 3a
CYET BBIUMCIUTEIbHBIX BO3MOKHOCTEN MOAYIIS, @ TAKKE KOMMYHUKAIIUU C aHAJIOTUYHBIMU
MOJYJISIMM U YIIPABISIOLUIMM BBIYUCIUTENIBHBIM YCTPOICTBOM MOCPEACTBOM IIMHBI Ha 6a3e
nocJe0BaTeIbHOro nHTepdeiica n obdnanaronuii BctpoeHHsIMU UHTEpdelicamu - USB, UART,
1-wire TTL, 12C.

3.5. PoboToTexHu4eCKHi KOHTPOJUIEP ME3OHUHHOM apXUTEKTYPbI, MOACPKUBAIOLINI S3bIKU
pa3pabotku C/C++, Python u cpencrsa ROS, Bkmtoyaromiuii B ce0s1 O JHOTIIATHBIN
MUKpPOKOMITbIOTED, NepuepritHbIN KOHTPOJIJIEp U ATy paciiupenus. B cocras
POOOTOTEXHUYECKOTO KOHTPOJIIEpa JI0JIKHO BXOIUTh HE MeHee 4X sJiep ¢ TAKTOBOW 4aCTOTON
He meHee 1,2 I'T'n u He meHee 8 I'0 HecbeMHOI SHEProHe3aBUCUMOM aMsTH, uHTepdeiics SPI,
12C, 1-wire TTL, UART, WiFi u Bluetooth, ananorossie u 1 poBbIe MOPTHI, BCTPOCHHBIN
MUKPOQOH.

3.6. KOMIIJIEKT BBIYMCIUTENBHBIX MOAYJIEH ME30OHUHHON apXUTEKTYpPHl, PEICTABIISIONINX
coboii 6a3zoByto maTy u mwiaty as Ethernet - coennnennsi. bazoBas miata mpeacTaBisieT co0oi
POTPaMMHUPYEMBIH KOHTPOJIIEp M 00J1a/1aeT BCTPOSHHBIMHU IM(POBBIMU U aHAJIOTOBBIMU
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nopramu, uarepdeiicamu USB, UART, 12C, SPI, 1-wire TTL, Bluetooth, WiFi.
3.7. KoMIJIEKT CEHCOPHBIX MOJYJICH

3.8. AkkymynsTopHas 0atapest - He MeHee 2 IIT. U 3apsiIHOE YCTPOMCTBO

3.9. [loco6ue no n3y4eHnt0 MHOTOKOMIIOHEHTHBIX pOOOTOTEXHHUUYECKUX CHCTEM

2.9.

Jlaboparopus
UCCJICIOBAHUS
OKpYKarolleu Cpeibl,
aNbTePHATHUBHBIX
HUCTOYHUKOB YHEPTHH,
MaTepuaioB U
WHKCHEPHBIX
KOHCTPYKIUHI

JlaGopaTopus uccieoBaHus OKPYKaIOLIeH Cpe/ibl, aTbTePHATUBHBIX HICTOUHUKOB SHEPTHH,
MaTepUajIoB U MHKEHEPHBIX KOHCTPYKIIMM BKIIOYAET B ce0s TPU B3aUMOCBS3aHHBIX MOYJIS.
[TepBbliit MOZYJIb IIPEICTABIEH COBPEMEHHOM LIU(PPOBOI TabopaTopueil i MpoBeIeHUs
HKCIIEPUMEHTOB U U3y4eHUs IIU(PPOBBIX METOOB aHanu3a. B cocra nudpoBoii 1abopaTopuu
BXOJIUT YCTPOMCTBO U3MepeHus u oopadorku nanHeix (YMO/) ¢ wacroToii coopa nanueix 100
kI 11, TakTOBOI1 YyacToTOI mpoueccopa 2 ['T1, ¢ IBETHBIM CEHCOPHBIM 2KPAHOM, C
BO3MO>KHOCTBIO IOJIKJIFOUEHHS] O€CITPOBOAHBIX TATYUKOB U OJTHOBPEMEHHO 7 IIPOBOIHBIX
JaT4YMKOB, B ToM ymciie 3 ananoroBbix (BTA), 2 mudposeix (BTD) u 2 USB. Pa3pemienue
YUO/ 12 6ut. YUO/] BritoUaeT B ce0si: BCTPOSHHBIN AaTuuK 3ByKa (Mukpodon), GPS.
YcTpolicTBO uMeeT He MeHee 4 OKOH (BKJIaJI0K) nHTepdeiica 11 ObICTPOro NepeKIroueHus
Mexy HUMH. OKHO THI 1 TOJKHO MO3BOJISATh YCTaHABJINBATH JAaTUUKH, TAPAMETPhI UX
M3MEpEHUi U TpocMaTpUBaTh HU(POBBIE TOKA3aHUS ISl TOJKITIOYEHHBIX NaTYMKOB. OKHO THUI
2 OJKHO TO3BOJISITH TPOCMATPUBATh rpadukul TaHHBIX. OKHO THI 3 JOJIKHO MTO3BOJIATH
IPOCMAaTpUBATh TAOIMYHOE Mpe/icTaBieHue JaHHbIX. OKHO THIT 4 JOHKHO MO3BOJISATH
3aMHCHIBATh C MOMOIIBIO0 BUPTYAIbHON KJIaBUATYphl HAOJIOIEHUS, TOTYYEHHbIE B XO/1€
dKCIEepUMeEHTa. J{OJKHBI MOAIEP)KUBATHCS PEXKUMBI: U3MEPEHUM, 3aBUCAILIUI OT BpEMEHH
(moka3aHMs 1aTYMKa 3aIMCBIBAIOTCS Yepe3 OJAMHAKOBBIE MHTEPBaJIbl BpEMEHH ); 3aIlyCKa
M3MEPEHMH 10 3a/IaHHBIM YCIIOBUSAM (TpUITEpaM): IO Ha3BAHUIO AATUMKA, 10 TOKAa3aHUSIM U
HaIpaBJIEHUSM U3MEHEHUH (yBeIMUEHUE WM YMEHbIIEHUE) MOKA3aHUM, M0 KOJIMYECTBY TOUEK,
KOTOpBIE HY’KHO COXPaHUTh MEPE] BHIITOJIHEHUEM YCIIOBHS 3aIlyCKa; N3MEPEHUH C
OJIHOBPEMEHHBIM BBOJIOM JIaHHBIX C KJIaBHATYpHI (MPU HACTPOMKE TAKOTO PEKUMa BO3ZMOXKHO
n00aBUTh HA3BAHUE U €IMHUIBI U3MEPEHUS ISl CTOJIO01a C BBOAUMBIMU 3HAYCHUSMH WUITH
HEe3aBHCHUMOU nepeMeHHOMN ). JIoIKHBI OBITH TPETyCMOTPEHBI PEXXUMBI PA0OTHI CO
CHeNHaTU3UPOBAHHBIMU IATYUKAMU: JJIS1 CIIEKTPO(HOTOMETPOB (M3MEpEHHs] HUHTEHCUBHOCTH
U3ITy4eHUs Kak (PYHKUIUU OT JUIMHBI BOJHBI, PEXKUM (IIyOpECIEHIINH); ISl BCTPOCHHOTO
GPS-natunka (BO3MOKHOCTB TEKYIIMX U3MEPEHUHN MOKIIIOYEHHBIX JATYUKOB C PErUCTpalUei
MeCTa U JaThl BBIMOJIHEHUS U3MEPEHUs).

JIOIKHBI OBITH IPEyCMOTPEHB! (PYHKIIMOHATIBHBIE BO3MOKHOCTH: 100ABJISITH KOMMEHTapUHU K
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106011 Touke rpaduka; 0ToOpaxarh B OJJHOM OKHE HE MEHee JABYX rpauKoB (yHKIIHIA;
0ToOpakaTh HE MEHEe JIBYX I'paMKOB, UMEIOIINX OOIIYI0 OCh abCLUCC, AMANIA30H U3MEPEHUN U
ctonber B TabIUIlE JaHHBIX; IOCTPOCHHUE B OJJHOM OKHE TpaduKa 3aBHCUMOCTH ITOKa3aHUH
OJIHOTO JaT4YMKa OT [TOKa3aHUH Apyroro; CpaBHUBATh HECKOJIBKO TPa(UKOB B OJJHON cUCTEME
KOOPJMHAT C BO3MOXHOCTBIO JTAJIbHEHIIIEH OHOBPEMEHHOM 00paboTKH JII000T0 TpaduKa UiH
nro6oro gpparmMeHTa rpaduka; CpaBHUBATh HECKOJIBKO rpa)uKoOB C BO3MOKHOCTBIO
OJIHOBPEMEHHOTI'0 IIEpEMELIEHUSI Kypcopa 110 BCEM IIOCTPOEHHBIM rpadukam ¢ 0TOOpakeHueEM
YHCJICHHBIX 3HAUY€HUH B 110001 Touke 1o ocu adciuce.

YUO/ noixHO copepkaTh MaTeMaTUUECKUH anmapat o0paboTKU U aHalln3a JaHHbIX,
o0ecreynBaroIuii: MOCTPOSHUE KacaTeIbHOM MPSIMOil, PoXoasiiel yepe3 BBIOpaHHYIO TOUKY
KPUBOW C aBTOMAaTHYECKUM OIpe/iesieHue Ko HUIMEeHTa HaKJIOHA KacaTeIbHOM; TOCTPOCHHUE
MHTErpaibHOM (yHKIMK BEIOPAHHOTO yyacTKa rpad)uka ¢ aBTOMaTH4eCKUM PacyeToM
MHTETpaja BbIICICHHOW 00IaCTH KPUBOIL; (DYHKIIMIO CIBUTA OCH a0CIMCC TI0 OCH OpPAWHAT IS
U3MEHEeHMs 0a30BO JTMHUU AJIS1 TOUYHBIX PacueToB; (PYHKIIMIO HHTETPUPOBAHUS TUKOB 110
MUHUMAaJIbHBIM 3HAUEHUSIM 10 OCH OpAMHAT CJI€Ba U CIpaBa OT BHIOPAHHOTO MHKA; (YHKIUIO
CTaTUCTHUYECKONW 00pabOTKM JaHHBIX (ABTOMAaTHYECKUH BBIBOJI HA SKPaH MUHUMAJIBHOTO,
MaKCHMAaJIbHOTO U CPEIHETr0 3HAaUCHMsI aHaTU3UpyeMoil 00J1acTH rpaduka); GyHKIHMIO
BBIJICJIEHUS JII00ON BEPTUKAIBHOM U TOPU3OHTAIBHON 00JaCTH JaHHBIX JIIsI aBTOMAaTHYECKOTO
oIpezesieHUs] U3MEHEHUS BEJIMYUH 10 OCH a0CIMCC U OCU OpAUHAT; (PYHKIIKIO ToaA0opa THIa
KPHUBOH MO BBIJEIEHHON 00J1aCTH IpadiKa ¢ BO3MOKHOCTHIO aBTOMATUYECKOH alMpoOKCUMAIIUH;
BO3MOXXHOCTh PYYHOI HACTPOHUKH KO3()(PUIIMEHTOB annpoKCUMAIMK JaHHBIX BbIOpaHHON
¢byHKIMY; GYHKIUS PYyYHOTO MOCTPOSHHSI HHTEPAKTUBHOIO ACKH3HOTO Tpaduka
IIpeJIIoJiaraéMbIX pe3yJIbTaTOB U3MEPEHNUN B OKHE U3MEPEHUN TOBEPX UMEIOIINXCS TAHHBIX.
YHNO/] 101KHO O3BOJATH OPraHU30BbIBaTH OOMEH JaHHBIMU Mexay ycTpoiicTBoMm u 1K,
MEX1y YCTPOHCTBOM U MOOMIIBHBIMU YCTpOMCTBaMH 10 OecripoBoaHOM cBsizu Wi-Fiu
Bluetooth; YO/l nomkHo Hcmonb30BaTh NOJAKIIOUEHUE K cymecTBytomeid Wi-Fi cetn nnum
MO3BOJIATE co37aTh cBOt0 Wi-Fi ceTh. [lepemada qaHHBIX SKCIEpUMEHTA TOJDKHA OBITH
BO3MO>KHA B YCIIOBUSIX OTCYTCTBUS UHTepHET-NoAkI0ueHus. Y MO/l 10KHO 1103BOMIATH
nepeaBaTh JaHHbIE SKCIIEPUMEHTA B PEXKHME PEAIbHOI0 BPEMEHH Ha MOOMIIbHbBIE YCTPONCTBA;
npueM 1 padoTa ¢ JaHHBIMH SKCIIEPUMEHTA Ha MOOUJIBHBIX YCTPOMCTBAX JOIHKHBI OBITH C
UCIIOJIb30BaHUEM BEO-TEXHOJIOTUHU 0€3 YCTaHOBKH JOMOJHUTEIBHOTO NpuitokeHus. [Ipu
nepeaaye qaHHbIX ¢ YMOJ] Ha MOOUIIBHBIE YCTPOWCTBA JTOJHKHO OBITh BO3MOXHO B PEXKHUME
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pEeaTbHOTO BPEMEHHU BUIETh BCE U3MEHEHHSI SKCIIEPUMEHTAIILHOW KapTUHBI HA MOOMIIBHBIX
YCTPOMCTBAX; OCYIIECTBIATH (QYHKIMIO OOPaTHOH CBSI3U B BUJIE IUCTAHIIMOHHOTO YIIPABICHUS
HAYaJIOM 3aITyCcKa U ocTaHOBKH dKcriepumenTta Ha YMO/] ¢ mobmibHOTO yeTporicta. YO/
JIOJI’KHO UMETh BCTPOCHHBIN JIBYXKaHAIbHBIN I'€HEepaTop 3ByKOBON 4acTOTHI ((PYHKIIMOHATbHBIN
rereparop). s Kax10ro kaHaaa BO3MOYKHO BBIOPATh THIT CUTHAJIA, YACTOTY M TPOMKOCTb.
Kanansl MoryT paboTaTh (3amyckaTbCs U OCTaHABIMBATHCS) HE3aBUCUMO APYT OT Apyra u
cBsA3aHHO. KOMIIEKT JaTUMKOB: OECIPOBOIHOM TaTUMK TEMIIEpaTyphl (110A1€p>KUBAEMbIE
cpensl mporpammupoBanus: Javascript, Python, LabVIEW; nuana3zon uzmepennii ot -40 1o
125°C; pazpematomas ciocoonocts 0,01°C; momnepxka Bluetooth u USB nepenaun maHHBIX);
nanpsoxenns (£30 B; paspemarommas crioco6HOCT Ipy paspemenun 12 6ur 15 MB), cuibl Toka
(¥10 A; paspewmaromas criocoGHOCTE NpHU paspemieHun 12 6ur 4,9 MA), MOLIHOCTH
snexTpuueckoro Toka (£30 B; *1 A; numelinocts Hanpsoxenus u Toka 0,01%; paspemaromas
criocoOHOCTh TipH pazpemienun 12 6ut 0,016 B; 0,52 MA), ckopocTH BeTpa, OCBEIIEHHOCTH,
YPOBHS COJTHEUHOM pajifialiiy, Momna aroleil Ha MOBEPXHOCTh (IMPaHOMETP) U Jp.

Bropoit Mmoayns npeacTaBieH HaOOPOM MO U3YYEHHUIO AIbTEPHATUBHBIX HCTOUHUKOB SHEPTUU
(BeTpsiHOI dHEPrUH, SJHEPTUH BETPA), OH MO3BOJISIET CAMOCTOSITENIbHO MOJIENINPOBAThH U
KOHCTPYHMPOBaTh 3JIEKTPOr€HEPATOPHI, BETPOr€HEPATOPHI U COJTHEYHBIE KOJIJIEKTOPHI.

Tpetuit Molysb IpECTaBIEH OECIPOBOIHON YCTAHOBKOMW IS N3Y4YEHUSI COIPOTUBIICHUS
MaTepuanoB (HanpsokeHus U nedopmannn) (yCTaHOBKA ¢ JUAMa30HOM U3MepeHus cuibl ot 0 110
1000 H, ¢ pazpemaromnieit cnocooHocthio cuibl 0,1 H; ¢ tnanazoHomM u3MepeHuii CMeIeHuii oT
0 o 7 cm, ¢ paspematoniel cnocodHocThio Aedopmarnu 1 MkM; nojgaepxka Bluetooth 1 USB)
1 HaboOpoOM aKceccyapoB JUIsl U3ydeHUs GepM, O3BOJISIOIINM U3YYUTh OCHOBBI IPOYHOCTH
WHKCHEPHBIX KOHCTPYKIIMI U MaTepuanoBeieHus. JJaTIMKu YCTAaHOBKH JIOJDKHBI OBITH
COBMECTHUMBI C YCTPOICTBOM M3MEpEHUs 1 00pabOTKH TaHHBIX.

2.10. | ABTOHOMHBIN YyeOHast MOJ1eNIb AaBTOHOMHOTO MOOUJIBHOTO po0O0Ta C MAaHUITYJIATOPOM.
pOOOT-MaHUTTYJISITOP C MoOuabHBINH POOOT AOKEH MPECTABIATH CO00I YETBIPEXKOJIECHYIO MIaThopMy
KoJiecaMu BCEHAIPABIEHHOT'O JIBUKEHUS.
BCEHAIPaBJICHHOTO JBuratenu OeciieTounbie 4 mT., KaMmepa ¢ yriioM 063opa 120 rpamycoB ¢ HE MEHEE 5 MII.
JBUKECHUS B cocTaB KOMIIJIEKTA JOIKHO BXOAUTH:
Mexanuyeckuii 3axBaT
uH(paKpacHbIil Ja3ep
2-X OCEBOU MOJIBEC
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AKKyMYJISITOP
KOJIeca BCEHAIPABJIEHHOTO JIBHKEHUS

IPOTPaMMHUPYEMBII KOHTPOJIIEP C BOZMOKHOCTBIO TPOTPAMMUPOBAHUS B Cpelie
0J104HO-TpaUUECKOro THIA U B CBOOOAHO PACIIPOCTPAHSIEMBIX Cpe/lax pa3pabOTKU C TOMOIIbIO
TEKCTOBOTO SI3bIKAa IPOTPAMMHUPOBAHHUS

JATYMK 3ByKa

JATYUK CIICAOBAHUS JTMHUA

FPV pexum

BO3MOYKHOCTH YIPABJICHHUSI C MOOMIIBHOTO YCTPOWCTBA Yepe3 MPHUIIOKEHHUE TTPOTPAMMHUPOBAHHS
Ha s3bIkax Python, Scratch

a TaK)Ke CHCTeMa TEXHUYECKOTO 3PEHUS JUIsi aBTOMAaTHUECKOT0 0OHAPYKEHUS M PacIIO3HABAHUS
3aJJaHHBIX 00BEKTOB B paboyeii 30He.

[Tonnepsxka RaspberryPi Hamuune

[Tognepxka Arduino Hamu4me

[Mognepxka Micro:bit Hanuume

CMeHHBII MeXaHUYECKH 3aXBaT, yCTaHABIMBAEMbIH Ha MOABMXHYIO TIaT(HOpPMY CBEPXY
HAJIN4He

MexaHu4yeckuit 3aXBaT, yCTaHABIMBAEMbI Ha IEPETHIOI YaCTh MOABUKHOM MIIaT(HOPMBI
HaJIN4He

B03MOXHOCTh MEHATh HHPPAKPACHYIO MYIIKY HA MEXaHUYECKUH 3aXBaT HAITMYHE

2.11.

bazoBrbiii
pPOOOTOTEXHUUYECKUI
Habop

B po6GoToTexHnyeckuit KOHCTPYKTOP JTOJIKHBI BXOJIUTh CIETYIOIINE JIEMEHTHI:

1) nporpamMMupyemsblii 010K yrpaBlieHus,

2) He MeHee TPEX CEPBOMOTOPOB,

3) He MeHee 5 TaTYMKOB

4) akKyMyJISTOD,

5) coenMHUTEIIbHBIC Kabemu,

6) He meHee 500 KOHCTPYKTHBHBIX 3JIEMEHTOB, BKJIfoUasi: 0ajaku, ocu, 3y04aTsie KoJeca,
MTUDTHI, KAPIUYHU, TTIACTUHBL.

7) Unctpyxuus no ycranoBke basosoro 10

1.1. ITporpamMupyemblii 670K yrpaBieHUs! (MUKPOKOMIIBIOTEP) JOJKEH JIeIaTh COOpaHHYIO
MO/JI€JIb IPOTPAMMHUPYEMON; OJIOK JOJKEH BKJIIOUATh HE MEHEE IBYX MUKPOKOHTPOJUIEPOB:
OCHOBHOH M JJOTIOJHUTEJBHBIN; MOPT JJIs1 MOAKIIOYEHUsI O6€CIPOBOTHOTO YCTPOICTBA Nepeaayun
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JAHHBIX CKOpOCThIO He MeHee 480 Merabut B CeKyHy; HE MEHEe YeThIpeX HU(PPOBBIX BXOTHBIX
MOPTOB JIJIs1 MOJKIIOYSHHSI JAaTYUKOB; HE MEHEE YEThIPEX BBHIXOHBIX MOPTOB AJIsl MOIKIFOUEHUS
CEpPBOMOTOPOB U JIAMITOYEK; TpadUdIecKuil TUCIUIeH ¢ pa3pemieHreM He MmeHee 170%120
[Tukceneii; r(pOMKOrOBOPUTENb C 4aCTOTOM He MeHee 8 Kuiorepil.

1.2. laTepakTUBHBIE CEPBOMOTOPHI JOJKHBI OBITH OCHALICHBI BCTPOSHHBIMU JTATYNKAMU
000pOTOB, KOTOPBIE JOJIKHBI YIIPABJISITh MOIIHOCTHIO MOTOPOB, U3MEPSTH U 3a/1aBaTh
Pa3IMYHYI0 CKOPOCTh BpalleHMsl, 00ecriedrBasi BBICOKYI0 TOUHOCTb JABUKEHUIM cOOpaHHON
MO/JIeIH;

1.3. Jatuuk paccrosaus (1 mT.) J0/pKeH 00eCeunBaTh CO3JaBaeMyI0 MOJICITh BO3MOKHOCTHIO
U3MEPSATh PACCTOSIHUSL 10 OKPYKAIOUIUX MTPEIMETOB, U30€raTh MPENATCTBUS U pearupoBarh Ha
JBUKEHHE IPYTUX OOBEKTOB;

C nmomoripio gaTyrka 1sera (1 mT.) cozmaBaemast Mojielb (PoOOT) JOJDKHA OIPEIEIATh HEe
MeHee 7 IIBETOB U OTCYTCTBHE 1IBETA;

I'upockomn (1 mT.) AOTKEH MO3BOJIATH U3MEPATH BpalllaTelIbHOE JIBIKEHUE poOoTa (HE MeHee
440 rpamycoB B CEKYHY) U U3BMEHEHHUE €T0 TOJIOKEHUS C TOYHOCTBIO He OoJiee 3 rpaaycoB B
pEKMME U3MEPEHUS HAKJIOHA.

Jatuuk kacanus, (2 mr.). C TOMOIIbIO 1aTYMKa KacaHHsl poOOT JTOJIKeH "ourymaTs"
OKPYKArOIIHNe MPETSITCTBHS (JOJKHA OBITh BO3MOXXHOCTh 3alIPOrPaMMHUPOBATh JAaTUYMK KacaHUS
TakK, 4YToOBbI AeMCTBUS poOOTa 3aBUCENU OT TOTO, HAa)kKaTa KHOIKA JaTYMKa WK OTHYIICHA);

1.4. Ilepe3apsixaemas 6atapest (aKKyMyssITop) ¢ eMKOcTbio He MeHee 2050 mAh nomkHa umMeThb
CIIENUATILHBIN pa3beM s MoAKIoueHus 0oka nutanus 220 V/10 V; akkyMynsiTop 10KeH
3apspkaeTcs ot 0 1o MakcuMyMa B TeUEHUE He O0siee YeThIPEX 4acoB.

KomruiekT nomkeH BKItOYaTh B ce0s1 6a30BOE MPOrpaMMHOE 00ECTICUCHHE, HCTIONB3YEeMOEe IS
0J10Ka-MUKPOKOMITBIOTEPA K KOHCTPYKTOPY JUIsl CO3/IaHUS IPOrPaMMHUPYEMbIX POOOTOB.
JlanHOE TpOorpaMMHOE 00ECTICUeHHE TIOJDKHO OBITh TOCTYITHO JJISI CKAUMBAHUS 110 CCBUIKE,
yka3zaHHo# B MHcTpykiuu no ycranoske bazosoro 110, n3 cetn MHTEpHET.

2.12.

Pecypcublii
pPOOOTOTEXHUYECKUI
Habop

Pacmupsier anemenTHyto 6a3y 6azoBoro podbororexanueckoro Habopa. OH TOJDKEH CoAepKaTh
MHOYECTBO JIOTIOJIHUTENILHBIX 3JIEMEHTOB. B cocTaB Habopa J0KHBI BXOAUTH: IIECTEPHH,
OO0JIbIIIHE TTOBOPOTHBIE AJIEMEHTHI, SJIEMEHTHI JIJIS IIEPCOHATN3AIIMN POOOTOB U APYTHE
YHUKAJIbHBIE CTPOUTENBHBIC 3JIEMEHTHI. J{0JIKEeH MO3BOJIATH CTPOUTH 00JIEE CIIOKHBIX U
byHKIMOHATBHBIX poO0TOB. Habop MokeT OBITh MCTIOIB30BaH Kak JIsl pabOTHI B KJIaccax, Tak v
JUIsS. BHEIIKOJIBHOTO 00YYEHUS MITH JUIsI COPEBHOBAHUH 110 poOoToTexHHKe. B Habope 1omkHO
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OBITH HE MeHee 853 meranu. JoJDKEH ObITh cOBMECTUM ¢ 11. 2.11

2.13. | Jlaruuk uBera 6a30BOI0O
POOOTOTEXHUUECKOTO
Habopa

JlaTuuk J0JKEH OBITh COBMECTHUM € 0a30BBIM POOOTOTEXHUYECKUM HAOOPOM.

JaTunk cnocoOeH onpeienuTh He MeHee 7 pa3JInYHbIX [BETOB.

OH TaxKke MOKET UCIO0Ib30BaThCA KaK JaTUMK OCBEICHHOCTH.

N3MepsieT 0TpaKeHHbI KPACHBIN CBET M BHEILIHEE PACCESTHHOE OCBEIIECHUE, OT MOJHOW TEMHOTHI
JIO SIPKOT'O COJIHEYHOT'O CBETA

- ukcUpyeT U ONpeaeisieT HE MEHEE 7 IIBETOB

- Yacrora onpoca 10 He meHee 1 kIt

- ABTOMaTHYeCKas UACHTU(PUKAIIUS IPOrPaMMHBIM 00€CIIeYCHIEM

IOJKEH OBITH coBMeCTUM C 11. 2.11

2.14. | YipTpa3ByKOBOM JaTUUK
6a30BOro
POOOTOTEXHUYECKOTO
Habopa

JlaTuuk M0JKeH OBITh COBMECTHM € 0a30BBIM POOOTOTEXHUYECKUM HAOOPOM.

JlaTunk reHepupyeT 3BYKOBbIE BOJIHBI M (PUKCUPYET UX OTPAXKEHUS OT OOBEKTOB, TEM CaMbIM
U3MEpSs PACCTOSIHUE 10 OOBEKTOB.

Jatuuk noymkeH o01aaaTh CIeIyIOUMMH XapaKTepUCTUKAMMU:

- U3mepste paccrosinue 10 He MeHee 250 cm

- TouHOCTB H3MEpPEHNUI COCTABIISIET HE MEHEE 1 cM

- MoxeT OBITh HCITOJTF30BaH ISl IOWCKA JIPYTHX aKTHBHBIX YIbTPA3BYKOBBIX JATYHKOB (PEKHM
IPOCITYIINBAHUSA)

- ABTOMaTHueCKas WACHTU(PUKALMS IPOrPaMMHBIM 00€CIIeYeHHEM

JIOJKEH OBITh COBMECTHM C 11. 2.11

2.15. | 3apsimHOE YCTPOMCTBO

brok nmutanust 220/10 V (OCTOSSHHOTO TOKA) MpeIHa3HAYCH JIJIsl TOA3APSIAKH aKKyMYJISITOPHON
Oaraper MUKpPOKOMIIBIOTEpA 6a30BOr0 Habopa sl U3y4eHUs poOOTOTEXHUKH OT ceTu 220 V.

2.16. | CraHOK N1a3epHOM PE3KHU C
YUCJIOBBIM MPOTPAMMHBIM
YIPaBJICHUEM U CUCTEMOM
bubTpanuy Bo3ayxa

CraHOK 1J1 T'paBUPOBKU M PE3KH J1a3epoM. JloJkeH npeycMaTpuBaTh BO3MOXHOCTh
00pabOTKN XPYNKUX MaTEPHAIOB, B TOM YHCIIe KEPAMHUKH, CTEKJIa, OpreTekina. Momayib
GuIbTpauy Bo3Ayxa B KOMIUIEKTE. TUI (PUIBTPYIOLIETO JIeMEHTa - TBEPAOTENbHBIH,
créMHBIN. BeTtpoenHnoe BoasiHoe oxnaxkaenue. Jlazep tuma CO2. Pazmep pabodero cToma, MM:
He MeHee 300*500. MomnocTs na3epa, Bt: He menee 40. [lognepxuBaembie popmartsl ¢aitna:
JPG, PNG, TIF, BMP, DXF, SVG, CR2. ITogxmouenue mo Wi-Fi Hanuuue. [logkirodenue mo
USB Hanunuue. [Tonkmouenne no LAN Hanuune. ABronoacTpoiika napaMeTpoB J1a3epa noj
Marepuasl. MakcumanbHas TOJIIMHA MaTepraina, MM He MeHee 22. TOYHOCTh
pe3Kku/rpaBupoBKU, MM He 6osee 0,05. BcTpoeHnHas kamepa ¢ yabTpallupOKHM yIiIoM 0030pa.
OyHKuMs onpeneneHus Mareprana. OyHKIuUs onpenencHus NO3UIUHA MaTepraia
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2.17.

OO6pazoBarenpHBIA HAOOP
10 U3YYCHHIO TEXHOJIOTUI
PEBEPCUBHOTO
WH)KUHUPUHTA

CxaHupyromuii MOAyJb B COCTaBE:

Kamepa TexHuueckoro 3peHusi, Koji-Bo He MeHee 2

Tum xkamepsbl: BETHas

Pazpemenue kamep, Meranukcesnein He mexee 2,0

®okycupoBKa 00bEKTUBOB HE TpeOyeTcs

Hacrpoiika quadparmsl HaaTu4Ine

VYerporictBo noacsera [I[poeKIMOHHBINA CBETOIMOIHBIA MOYJIb
[Toptsel noaknroueHus ckan. moayiss USB 3.0, HDMI

Juck ¢ mporpaMMHBIM 00€CTIeUeHUEM

IIITaTus

Junanazon 06beMoB u3Mepenus, MM 550x340x360; 320x210x200; 140x90x80
Junana3on pa3MepoB ckaHUpyeMbIX 00bekToB, M 0,03-1,2
Pexxumbl ckannpoBanust CBOOOIHOE, IO MapKepaM, Ha TIOB. CTOJIE
ABTOMaTHYECKHIi TOBOPOTHBIN cTon Hammuue

Juamerp miiatdopMbl IOBOPOTHOTO CTOJIA, cM HE MeHee 20
MakcumanbHasi Harpy3ka Ha HOBOPOTHBIN CTOJ, KT HE MeHee 20
®dopmar ganueix STL, PLY, OBJ

2.18.

O06pa3zoBarenbHbIi Habop
10 U3YYEHUIO
aJITUTUBHBIX TEXHOJIOTUH
1 OBICTPOTO
IPOTOTHITMPOBAHUS

Texnonorus neuatu FDM (FFF) - nocnoiiHoe HamnaBiaeHue iacThKa

Pazmep obmactu moctpoenus monenu (o01acth nedatu) He MeHee 220x220x220 MM
MunumanbHas BeicoTa ciost He 6onee 0,015 mwm (15 MukpoH)

MaxkcumanbHasi CKopocTb nedatu He MeHee 150 mm/cexk.

MakcumanbHas CKOpOCTh IepeMeleHHs ITevaTaromiel roioBku He MeHee 300 Mm/cexk.
JlononHuTenpHOE OXJIaKIEHUE SKCTpYyAepa Haluune

MakcumanbHas pabouast TeMnepaTypa sKcTpyepa He menee 270°C

MaxkcumanbHas paboyasi Temreparypa miaatgopmsl nedatu He meree 110°C
KomnnuecTBo skctpynepos He menee 1 mryka

Tun kopmyca 3aKpbIThII

[Tonnep>xuBaembie Bubl MatepuanoB ans nedatu ABS, PLA, PVA, HIPS, Flex, neiinon u
Oonee

JluameTp naacTukoBoil Huth L7901 v

Bo3moxuocts nonkmouenust USB, SD-kapra
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3.

IIpe3enTanuonHoe 000pPy10BaHHE

3.1

Crynust 1u1s co3qanust
Ipe3eHTaIHi/OHaitH-Be0
WHAPOB/IEMOHCTpPAIMU
OIIBITOB

[IporpammHoO-anmapaTHblii KOMILJIEKC, COCTOSIINMN U3:

Pabouee mecto nmpenonaBarens (kadenpa):

Bce komnoHeHThI pabo4ero Mecta mpernoaaBaress J0KHbBI ObITh YCTAHOBJICHBI B €IMHbBIN
KOpIyc-MOHOOO0K. Ha BHEITHUX MOBEPXHOCTSIX MOHOOJIOKA IOJDKHBI OBITh PACIIONOKCHBI
uHTepdeichl ynpaBlieHUs U KOMMYTAIIUU BHEIIHUX YCTPOICTB.

dopwm-daxTop:

MoHO006I10K ¢ TIIOCKOM paboyeii MOBEpXHOCTHIO0, KOTOpasi AOKHA OBITH OKAHTOBAHA IO KpasiM
paMKO M3 HATYPaJIBHOTO JIepeBa HA METATMYECKON CTAaHUHE ¢ (PUKCHPYIOIIUMUCS KOJIECAMHU.
Pa3mepsl paboueit moeepxuoctu (IIXI'): He 60mee 900x560 mm

Yron HakIoHa paboueii MOBEpXHOCTH: He MeHee 14 rpa.

TonmuHa paMKu U3 HATYPaJILHOTO JIepeBa: He MeHee 39 MM

MaxkcumanbHast BeicoTa pabouei moBepxHocTu: He MeHee 1030 Mm

MuHnManbHas BeIcoTa paboyeil moBepxHocTu: He 6osee 910 Mm

Pa3mepst ocHoBaHust MeTayumnueckoi cranunbl (I1IxIY): ve 6onee 760x720 MM

CucreMa CHIKEHHE TTyCKOBOTO TOKA €MKOCTHBIX HArpy30K 3JIEKTPOMUTAHUS: HATUYHE
PesepBublii BoiBoA 3nekTponuTanus IEC C13: nanuuue

BceTpoeHHbIe BXO/IBI M BBIXO/IBI:

Bxox SDI: ve menee 1 mr.

Bxog HDMI: ne menee 1 mir.

Brixon SDI: He meHee 1 mT.

Boixon HDMI: He menee 3 mirt.

Paznrem RJ-45 1 ['6ut: He Menee 3 miT.

Pasnsem USB: He menee 4 mr.

ITpoueccop: He menee 1 mir.

Bba3oBas TakToBas yactora: He MeHee 3600 MI'g

MaxkcumannsHasg TakToBas yactora: He MeHee 4400 MI'1g

KonuyecTBo moTokoB: HE MeHee 16 mT.

[Tonnepxka yactot nmamsitu: He meHee 3200 MI'

MartepuHckas 1ara: He MeHee | miT.

KonugecTBo c10TOB mamsTu: HE MeHee 4 IIT.
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[Tognepxka MByXKaHAJIBLHOTO PEXKUMA: HAIUYKE
MaxkcumanbHblii 00beM maMaTu: He MmeHee 128 1'6
KomngectBo pazpemoB SATA 6 Gb/s: He meHee 6 miT.
[Tonnepxka RAID 0, 1, 10: Hanuuue

[Tonnepxkka Ethernet 1000 M6uT/c: Hanm4ue

Tun namaru DDR4: nanuuue

TakroBas gacrora: He MeHee 3200 MI'g

KonuuecTBo Moayneii maMsaTu: He MeHee 2 IIT.
O0bem Kaxaoro Moayis: He meHee 16 ['0

Panuatop Ha MoayIie maMsiTU: HAJIUYHE
TBeproTenbHbINA TUCK: HE MeHee | miT.

dopmMm-pakTop 2280: HaIMUKE

Emkocts: He MeHee 480 ['0

Cxkopoctb utenusi: He MeHee 540 Mb/cek.

Tun gusu-namaru TLC 3D NAND: nanugue
Kectkuii quck anst XpaHeHHs] Meua: He MeHee 1 miT.
®opm-daxTop 3.5": Hanuuue

Emkocts: He menee 4000 I'6

CxopocTts BparieHusi: He menee 7200 06./MuH
Wntepdeiic SATA 6 Gb/s: nanuuue

O6nem Oydepa: He menee 128 Mb

Buneokapra: He Mmenee 1 mir.

O01BeM BuneonamsaTu: He MeHee 4 [0

Tun namatu GDDR6: nHanuuue

Wnrepdeiic noaxmouenus: PCI-E 16x: nanuuue
XapakTepUCTUKH MPOTrPAMMHOTO O0ECTICUeHUSI:
Buneocrangapt UltraHD, FullHD: nanuuune
Buneodpopmar 2160p 50/60 Hz,1080p 50/59.94/60 Hz,10801 50/59.94/60 Hz: nanuuue
OnnoBpemMeHHBIH 3axBaT n300paxkenust B SD-, HD-, Ultra HD- u 4K-pa3pemennu mpu m000it
KoMOuHaImu (opMaToB: HAJTMUUE

HezaBucumoe pacnpe/ienenrie BXOJHBIX U BBIXOJIHBIX CUTHAJIOB: HaJU4Ke
DyHKIMS 32/ICPKKH 3ByKa: HATUYHE
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@yHKIUA XPOMAKEN: HAJTMYHE

@DyHKIHS BCTaBKH JIOTOTUIIA: HAJTMYNE

HacrtpauBaemsble 110J1b30BaTENBCKUAE IPEAYCTAHOBKU: HATTMYHE

[IpenycTaHoBKM [UIsl TPayKJaH ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3[I0POBBS: HAINYUE

HaCTpaI/IBaeMBIC TPUTTCPBI (KJIIO‘ICBBIC I[CﬁCTBPISI, 3aIMyCKarmunue 3aKOHOMCPHOCTD BBIITIOJITHCHU A

IIOSTAITHOI'O IIJIaHa ypOKa): HaJIM4YHEe

B03MOXHOCTB ynpaBlIeHHs PE3EHTAUUIMHA, PUCOBAHUEM U IIMCbMA HAa CEHCOPHOM ITaHENu:

HaJIn4yue
B03M0OKHOCTB TOBOPOTA M300pAKEHHS IO TOPU30HTAIH (OT3epKaIMBAHNE): HATMYHE
Aptomarnueckas npuBszka Tekcta u3 EXEL, TXT, XML daiinoB: Hanuume
Hcnonp30BaHne BUPTYaJIbHOM CTYAMU: HAJIUYKE

3axBar 3KpaHOB MOOUIIBHBIX TenedoHOB, TiaHeToB ¢ android u 10S: Hanuuue
Buneo3BoHOK (4 ucTOUHMKA ISl OAHOBPEMEHHOTO MCIIOJIb30BaHNUs): HAJIMYKE
B03M0OHOCTh BHIEOMOHTaXka: HaTUYUE

B03MOXHOCTB 1IBETOKOPPEKIIMH: HAJTUYNE

Bo3MmoxkHOCTh 00pabOTKH 3ByKa: HAINYME

Bo3moxxHOCTB co3nanus rpaduyecKkux 31eMeHTOB, 2D: Hannuue

Bo3MokHOCTh KOHBEpTALMU BUIEO()OPMATOB: HAINYHE

BekTopockoI MporpaMMHBII: HaIM4HE

['mcrorpamma nporpamMMmHasi: HaTu4ue

®ynkuus "kaptusHka B kaptunke" (PiP): nanuune

Co3zlanue v HaJ0KEHUE TUTPOB: HAJMYNE

berymas crpoka: Hanmuuue

Menuanneep 111 BCTaBKU B IPOrpaMMy BUJEOKIIUIIOB: HATUUUE

Pabora ¢ BueoKOHbEpEHIIUIMHU: HATUIne

OMyJSIMs BUJIEOMIOTOKA B PEKUM BeO-KaMephl: HaTuyue

BosmoxxHOCTh 00BbeIMHEHNs pabouero Mecta npemnojaBatesns (Kadeapsl) B €TUHYIO
00pa30BaTeNbHYIO CETh C BO3MOXHOCTHIO OOMEHA KOHTEHTOM: HAJIMUUe
B03MOXHOCTh MHAMBHUIYaJIbHBIX HACTPOEK CUCTEMBI C OIPEIEIEHHEM OMOMETPUUYECKUX
JAHHBIX: HAJINYKE

Buneopexopaep, BCTpOCHHBIN B paboyee MECTO MpernoaaBaTes: He MeHee | mT.
CranpaapTsl BUACO:
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®opmatsl SD: 5251/59,94 NTSC; 6251/50 PAL: nanuune

®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: nannuue

dopmartsl 2K (Toseko SDI): 2K DCI 23,98p/24p/25p, 2K DCI 23,98PsF/24PsF/25PsF: nanuune
®opwmarel Ultra HD: 2160p/23,98/24/25/29,97/30: nanuaue

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

Wnrepdeiic SDI: lomxken coorBercTBoBaTh ctanaapram SMPTE 259M, SMPTE 292M,
SMPTE 296M, SMPTE 372M, SMPTE 425M, SMPTE 2081, ITU-R BT.656 u ITU-R BT.601
[Tonnepxka metaganubix yepe3 SDI: RP 188/SMPTE 12M-2 u ckpbITbie CyOTHTPBI: HATMYHE
[Tonnep>xuBaemsbie koaeku: AVC-Intra, AVCHD, Canon XF MPEG2, Digital SLR, DV-NTSC,
DV-PAL, DVCPRO50, DVCPROHD, DPX, HDV, XDCAM EX, XDCAM HD, XDCAM
HD422, DNxHR u DNxHD, Apple ProRes 4444, Apple ProRes 422 HQ, Apple ProRes 422,
Apple ProRes LT, Apple ProRes 422 Proxy, Hecxaroe Buseo 4:2:2 (8 6uT), Hec:kaToe BUIEO
4:2:2 (10 6uT): HAMYHE

O6paboTka CUTHAJIOB:

[TpeoOpa3oBaHue IBETOBOIO MPOCTPAHCTBA (ANIapaTHOE B PEKUME PEaTbHOTO BPEMEHH ):
HAJIN4He

[Tonmxkatomas kouBepcus u3 HD B SD (ITonmxkarorast KoHBepcHs Ha MPOrPaMMHOM YPOBHE
IIPY 3aXBaTe BUJIEO): HAIUYUE

[Toseimaromast HD konBepcus (IIporpammuas kousepcus u3 SD B HD npu 3axBarte.
BosmoxxnocTh BeiOOpa 4:3 pillarbox win 16:9 anamorphic.): Hanuune

BuieoMOHUTOpPHHT, BCTPOSHHBIH B pabouee MECTO MpenoaBareis: He MeHee | miT.
CraHgapThl BUIEO:

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

®opmarsl 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

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

®opwmars 4K DCI: 4K DCI/23,98p/24p/25p: Hanuune

®opmats 2K (tomeko SDI): 2K DCI 23,98p/24p/25p, 2K DCI 23,98PsF/24PsF/25PsF: nanuuue
Wurepodeiic SDI: [lomken coorBercTBoBaTh cranaapraM SMPTE 259M, SMPTE 292M,
SMPTE 296M, SMPTE 372M, SMPTE 425M, SMPTE 2081, ITU-R BT.656 u ITU-R BT.601
[Tonnepxka metaganubix yepe3 SDI: RP 188/SMPTE 12M-2 u ckpbITble CyOTHUTpBI: HATMYHE
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[MonnepxxuBaembie koaeku: AVC-Intra, AVCHD, Canon XF MPEG2, Digital SLR, DV-NTSC,
DV-PAL, DVCPROS50, 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, Hecxkaroe Buaeo 4:2:2 (8 OUT), HeC)KaToe BUICO
4:2:2 (10 OuT): HANTM4HE

[TognepxuBaembie mpoTokossl epeaaun NDI, RTSP, RTMP/RTMPS, SRT: nanuuue
O6paboTKka CUTHAJIOB:

[Monmxkatomas kousepcus u3 HD B SD (Ilonmxkaroniast KoHBepcusi Ha MPOTPaMMHOM yYPOBHE
IIPU BOCIIPOM3BEACHUU BUJIEO): HATTMYUE

ITepexpectnas HD konBepcus (IIporpammuas nepekpectHas kousepeus uz 720p B 1080HD mipu
BBIBOJIC N300paKCHMSI): HATTHYNE

[TpeoOpa3zoBaHre IBETOBOIO MPOCTPAHCTBA (ANMapaTHOE B PEKUME PEATLHOTO BPEMEHH ):
HaJn4ue

Coznanue >QeKToB B peaTbHOM BPEMEHH: HaJTH4He

[Tonnepskka nnterpupoBanHbix 3pdexroB DaVinci Resolve, Final Cut Pro X: nanuuue
Bo3moxkHocTh paboTsl ¢ Adobe Premiere Pro Mercury Playback Engine: nanuuue
WnTerpupoBannsie 3¢ dextsl Avid Media Composer: Hannune

CeHcopHas naHeNnb BBOJIa, BCTPOCHHAs B pabouee MECTo mpernojaBaTens: He MeHee | miT.
Jnaronans: He MeHee 21 aroim

Paspemenue: ne menee 1920x1080

SApxoctb: He MmeHee 220 KI/KB. M

KontpactHocts: He MeHee 3000:1

Bpewms oTkinka: He meHee 6 Mc

CeHcopHasi TEXHOJIOTHSI MPOEKIIMOHHO-EMKOCTHAsS: HATMYUE

KomnuectBo Touek kacanus: He menee 10 mT.

[Toaxmtrouenue ceHcopHoro s3kpana no USB: nanuuue

bnox BBo/a-BbIBO/Ia 3BYKOBOTO CUTHAJIA, BCTPOEHHBIH B pabodee MECTo MpernojaBaTens: He
MeHee | mT.

[ToTpebnsiemas MomHOCTH: He 6osee 23 Bt

KomOunuposannusie XLR\TRS Bxozabl: He MeHee 8 mIT.

OcuoBHoii Beixog 1\ TRS: He menee 2 .

Jluneitaspie Beixonsl 1\4 TRS: He menee 8 mr.
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Bxog MIDI: ue menee 1 mit.

Beixog MIDI: we menee 1 .

Pasbem USB: e menee 1 mir.

YacTtoTa auckperusanuu: He MeHee 96 kHz

MakcumanbHas pa3psagHOCTh: He MeHee 24 OUT

MomHocTs: He MeHee 24 Bt

MuxkpodoH, BCTpoeHHbII B pabouee MECTO IperoaaBaress: He MeHee | mrT.

Tun KOHIEHCATOPHBIN: HAIUYUE

Crioco6 kperuieHust Ha THOKOW TIOICTaBKe: HAINYHE

Jnarpamma HalpaBJIEHHOCTH KapAUOWJIa: HAINYHUE

BrixoaHoe conportusienue: He MeHee 180 Om

Yacrotueii quana3od: He Medee 70-16000 I

Junamuueckuii nuamna3on: He meHee 93 nb

JlnuHa rmoacTaBky: HE MeHee 45,7 cMm

bnok ynpasnenus BugeokamepaMu, BCTpPOSHHBIN B pabouee MeCTO IperoaaBaress: He MeHee |
IIT.

Pazbem RJ-45 ckpbIThlil (BHYTPEHHSISI KOMMYTAlMs): HE MeHee | IIT.

Pazbem RS-232 ckprIThIii (BHYTpEHHSSI KOMMYTalus): He MeHee 1 1mT.

Pazbem RS-422 ckpbIThIil (BHYTpEHHSSI KOMMYTalKs): HE MeHee | mT.

[Mognepxka ynpasnenus: VISCA: nanuuune

BcetpoenHnslii 3kpaH: HaA4due

3D-mxoUCTHK ¢ QYHKIMSIMUA TAHOPAMUPOBAHMSI, HAKJIIOHA U MacIITA0UPOBaHMS: HAIUYHE
KitaBumm HacTpoiky Kamepbl: HaTu4He

ABTOMAaTHYECKUH peXUM pabOThI KaMephl 0 MoKa3aTesnsM (6anaHc 6ernoro, aBTopokyc, aBTo
aneprypa): HaJln4ue

KHonka ynpaBieHMsI 9KCIIO3ULKEN C 3aIIUChI0 B HACTPOUKY IOJIOKEHHUS: HAJIM4Ne
Knonka ynpasienust 6anancom 0€oro ¢ 3alichio B HACTPOUKY MOJTOXKEHHS: HATNYHE
KHonka ynpaBieHMs! 9KCIIO3ULIMEN: HATUUUE

KHonku 3anucu npeaycTaHoBOK: HE MeHee 9 mT.

IloxacBeTka KHOIOK: HAJIMYUE

VYnpasiieHne CKOPOCTBIO IBHKEHUS: HAIMYUE

KHomnka ynpaBieHust oKycoM: HaJTu4ue
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Knomnka aBrodokyca: Ham4me

[TyneT ynpaBienus ObICTpbIM BbIOOPOM (YHKIIHI, BCTPOCHHBII B paboyee MecTo
npenoiaBarelis: He MeHee | mrT.

Tun BcTpoeHHbIH, mporpammupyemslii ¢ LCD knaBuatypoii: Hauuue
KonuuectBo nporpammupyembix KK-knasumr: He menee 15 mir.
3amyck Tenecyduepa: HaIUYHE

[Tonxmouenue USB 2.0: Hanuuue

Haymnuku: He menee 1 mir.

Tun noaxIr04YeHus MPOBOAHbBIE: HAIMYHE

Tun HayIIHUKOB TUHAMUYECKHE: HaJTN4ne

Junana3on Bocpou3BoauMbIX yacToT: He MeHee 10-22000 I
Pa3mep npaiiBepa: He Mmenee 40 MM

YyscrBuTenbHOCTH: HE MeHee 105 nb/MB

Conpotusnenue: He meHee 44 Om

Paznem miisa nmoakmroueHus JHKekK, 3,5 MM CTEpeo: HalTnuue
Anantep Ha keK 6,3 MM: Halnu4ue

JnuHa xabensi: He MeHee 3 M

CxagHas KOHCTPYKIMS: HATN4IKE

KommuiexT nis ynpasiieHus pabodurM MECTOM: He MeHee | KOMILIL.
becripoBoHOE NOKITIOUEHHUE: HATNYHE

[{u¢poBoii 610K KIaBUIL: HaIU4KE

Knasumu ObicTporo foctyna kK GyHKIHMSIM: HAIAIHE
KonnuecTBo knaBui knaBuatypsl: He MeHee 104 mT.
MakcumanbHO€ YUCI0 HaxkaTui kiasuil: He mernee 9000000
TonmuHa Kopnyca KJIaBuaTypsl: He MmeHee 11 mm

KonnuecTBo KJIaBHIIl MBIIIU: HE MEHEE 2 HIT.

Koneco npokpyTku MbIIIN: HATHYHE

Pazpemenne mpimu: He menee 1500 dpi

JanpHOCTH pabOTHI: HE MEHEe 9 M

becripoBogHON MaHUIYIATOp: HE MEeHee | T.

VYnpaBieHue npe3eHTalusIMu: HalTuuue

JlazepHast yka3ka: HaJIMuue
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JlanbHOCTh aeiicTBus: He MeHee 30 M

BcerpoeHHbIi BUOPOMOTOpP: HATUINE

Buneokamepa miis cyduiepa: He Mmenee 1 mmir.

Marpuna Exmor R CMOS sensors: Hanuuue

Pasmep marpuiist: He meHee 1/2.86 inch CMOS 2.13MP

dokycHoe paccrosinue: He MeHee 5.2-104 Mm

OnTuueckuii 3ym: He meHee 20 kpaT

[Mudposoii 3ym: He MeHee 16 kpar

Yron o630pa: He meHee 55.8°(W)~3.2°(T) rpanyc

Amneptypa: He menee F1.5 (W) - F3.0(T)

MunumaiibHas ocereHHocTh Color: He Menee 0.5 JmoKc

Ckopoctb 3atBopa: He MeHee 1/1 - 1/10000 cek.

Pazmep ¢unbTpa 06bekTHBA: HE MeHee 49 MM

Pexumbl pokyca Auto, Push, Manual: Hanuuue

Pesxxumel 0ananca 0emnoro Auto, Indoor, Outdoor, Manual, OPW, ATW: nannyue
Okcnoszunusg Auto, Manual, Shutter/Iris Priority: Hanuuue

Kommnencariust oOpaTHOM 3aCBETKH: HATHYHE

Tannu (criepenu): HaTU4Ke

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

KonuyecTBO HacCTpoek MoNOKEeHUs: He MeHee 128 mrT.

Cxopoctb HacTpoek nonoxkerus 0 - 5 Level adjustable: nanuune

Buneossixoast NDI//HDMI/USB2.0: nanunuue

Buneodopmarsr 1080p 60, 59.94, 50, 29.97, 25 10801 60, 59.94, 50 720p 60, 59.94, 50:
SEN RN

AymnonnTtepdeiic 3.5 mm Audio In (Stereo) 3.5 mm Audio Out (Stereo) (NDI, and HDMI
only): HanmMuue

Buneoxommnpeccus Full NDI - i-frame high quality low latency NDI for production USB UVC
protocol: Hanuuue

IP IIpotokon ynpasnenust NDI (auto configuring), VISCA: nanuuue

SERIAL mporokon ynpasnenust RS232 (VISCA/Pelco D/P): nanuuue

Ceresoit uatepdeiic LAN RJ45X1(1000 Mb), NDI/IP video streaming, System upgrade, PoE
(802.11af): nanuuue

01.03.2023

Cucrema TAPAHT

63/69



ITucemo MunncTepcTBa npocsemeHus PO ot 25 despans 2022 1. N 08-341 "O HanpaBiaeHHH METOIUISCKUX PEKOMEH AT

Al

(c IBMEHEHHUSIMH 1 JIOTTOJTHEHUSIMU )

[Mutanue 12 V DC, PoE (IEEE 802.11af): manuuue

Pazmep: He Oonee 158x60x71 MM

Bec: He 6onee 670 r

Buneoxamepa oOuiero miana: He MeHee 1 mr.

Matpuna CMOS sensors: Hamu4ue

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

dokycHoe paccTosiHue: He MeHee 4.42-132.6 mm

OnTuueckuii 3ym: He meHee 30 kpaT

[Mu¢poBoii 3ym: He MeHee 8 KpaT

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

MunnmanbsHas ocserreHHocts Color: He Meree 0,5 TroKC

Cxopoctb 3atBopa: He MeHee 1/30 - 1/10000 cexk.

Pesxxumer pokyca Auto, Push, Manual: nanuume

Pexxumebl O0aimanca 6emoro Auto, Indoor, Outdoor, Manual, OPW, ATW: Hanuuue
Oxcno3unust Auto, Manual, Shutter/Iris Priority: Hamuuue

KomneHncanust o0paTHOM 3aCBETKU: HATTMUUE

Kpemnnenue 3/8" Tripod mount: Hanuuue

KonuyecTBO HacCTpoek MoNoKeHUs: He MeHee 128 mrT.

Cxopoctb HacTpoek nonoxkerus 0 - 25 Level adjustable: nanuuune

Buneosbixoasl 1XHDMI: Version 1.3 1x3G-SDI: BNC type, 800mVp-p, ™2, Along to SMPTE
424M standard SD Output 1xCVBS: 3.5 mm mini jack, 1Vp-p, ™2 : nanuumue
Buneodopmarsr HD: 1080p/60, 1080p/50, 10801/60, 10801/50, 1080p/30, 1080p/25, 720p/60,
720p/50, 720p/30, 720p/25, 640x480p/240 SD: 4801, 5761: Hanmuuue

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

Buneoxomnpeccus H.265/H.264/MJEPG: nanuuue

IP ITporokon ynpasnenus VISCA: Hannuue

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

Cereroit nuatepdeiic LAN RJ45X1(1000 Mb): nanmnuue

[Muranue 12 V DC: nanuuue

Bec: He 6onee 1,4 xr
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Kpemnnenue Ha cTeny: Hanuue

KoMIIeKT 17151 yCTaHOBKM KaMepbl: He MeHee | mT.
Yroia HakIOHA (3HaUE€HUE YCTAaHOBJIEHO IIPOU3BOAUTENEM U SBJISAETCS KOHKPETHBIM
nmokasaresiem): He MeHee oT +90° no -80° rpaayc
I1y3bIpbKOBBIN YPOBEHB C IIOJCBETKOM: HAJTMYKE
KonTtpbanmanc HacTpanBaeMblii: HATHIUE

Junana3oH BbICOT: HE MeHee 78-166 cm
breicTpocheMHas IuIONIaIKa: HATMYKE

JInamMeTp 11apoBOil OCHOBBI: HE MEHEe 75 MM
BriaBukeHne 3-KOJIEHHOE: HAIUuue
Teneckonuyeckas pydka: HAIMYHAE

PacTskka cpequss: Han4ue

Bec: He Oonee 5,6 xr

Tenecydnep: He menee 1 mir.

Pa3mep skpana: He meHee 17 mroim

ITonneprkka n3MEHEHNs IPONIOPLUI IKpaHA: HATUUUE
Jy6nupoBaHue BXOASIEro CUTHajA, Ui 00bEeJMHEHHSI HECKOIBKUX Cy(IIepOB: HATMYKE
VYnpasiieHue ¢ myJibTa AMCTAHIMOHHOTO YIIPABJICHUS: HATNIHE
VYcranoBka kamep tuna PTZ: nanuune

Mounutop npenogasaress: He MeHee | mT.
Jlnaronans: He MeHee 23 TIoUM

Tun matpuusl IPS: nanuuue

ITonceetka LED: nannune

Pa3pemenne: He menee 1900x1080

SApxocts: HE MeHee 230 k1. KB. M

KonTpactHocTh: He MeHee 900:1

Bpewms oTkinka: He meHee 4 Mc

Bxon VGA: He menee | wT.

Bxog HDMI: ne menee 1 mir.

Bxox DP: He menee 1 wrT.

Passem USB: He MeHee 2 miT.

OyHKIMS YMEHbIICHHS TOIyOO0T0 11BETa: HAJIMUNe
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Al

(c IBMEHEHHUSIMH 1 JIOTTOJTHEHUSIMU )

BerpoeHHas 3BykoBas cuctema: Hajluuue
Kpennenue VESA: ne menee 100x100 mm
MoIHOCTb B CTaHAApTHOM pexxume: He 6osee 20 Bt
KpoHiureitn ajist MOHUTOpA: HaIu4yue
CoBMeECTUMOCTb C MOHUTOPOM: HAJINUUE

@duxcanys BbICOTH B IPOMEKYTOYHOM IMOJIOKEHUH: HAJTN4Ke
Cucrema yKIJIaJKu KaOes: Haiuuue

Jlocka HarosibHas CTEKJISTHHAs: He MeHee | miT.
Crexii0 CBEpXIpPOCBETIIEHHOE, 3aKAJICHHOE: HaJIuune
Tonmuua cTekia: He MeHee 6 MM

Pazmep: He menee 1100x1800 mm

[nudoBaHHBIE TOPIIHL: HATUYUE

Marepuai Kopiryca aJIlOMUHUN: HaJIM4Ke
AHOAMPOBaHHBIN MPOGUIIb: HATHYKE

[{BeT uepHas mIarpeHb: HATUYUE

BCTpOCHHHﬁ B KOpIIYC DOCKH CBCTUJIBHUK 3aITIOJIHAOMICTO CBETA: HC MCHEC 1 .

Tun cBeTtoanoaHEIN ¢ 00mIeH qInHON: He MeHee 180 cMm
Pacnonoxenue: He menee 45 rpaayc

MormutHocTh: He MeHee 60 Bt

I[BeToBas Temneparypa: He MeHee 5600 K

WNunekc uBeronepenaun: He MmeHee 97%

BceTpoeHHbIi B KOpIyc JOCKM CBETUIILHUK PUCYIOIETO CBETA: HE MEHee 2 MIT.
Tun cBeTOMNOIHEBIN: HATHIHE

MouHocTts: He MmeHee 60 Bt

[[BeToBas Temmneparypa: He meHee 5600 K

WNunekc uBeronepenaun: He meHee 97%

BerpoeHnHslii 0110k yrpaBieHUs! CBETOBBIMH NpuOOpamMu: He MeHee |
Tun ynpapiieHust TMMMHPOBAHUE: HATTMYUE

KonnuecTBo ynpainsieMbIX MpruOOpOB: HE MeHee 3 IT.

ToplieBasi MOJICBETKA MO MIEPUMETPY: HAITUYUE

JnuHa: He MeHee 5,8 M

MouHocTts: He MeHee 80 Bt

01.03.2023

Cucrema TAPAHT

66/69



ITucemo MunncTeperBa nmpocsemeHus PO ot 25 despans 2022 r. N 08-341 "O HanpaBieHUN METOAMYECKUX PEKOMEHIAITUI

(C IBMEHEHHUSIMH U JIOTIOJTHEHUSIMH )

ITprOop ounCTKM CTEKIIa BAKYYMHBIN: HaJIM4ne
Mapkepsl crieruaan3upoBaHHbIC PA3HOIIBETHBIC: HATMYKUE
Bbokc nojicTaBka aiis MapKepoB: HaTU4Iue

Coopka J0oCKH Ha OOJITOBBIX COCTMHCHUIX: HATUUNE
Caet (OHOBBII:

KonndecTBO CBETOBBIX TPUOOPOB: HE MEHEE 2 IIT.
KomudaectBo cToek: He MeHee 2 IMIT.

Twun cBeTOANOHBIN: HATUNE

MormaocTs: HE MeHee 60 Bt

Nunexc uperonepenauu: He MeHee 97%

L{BetoBas remneparypa: He meHee 5600 K

Bricora croek: He MeHee 2,4 M

MakcumanbHasi Harpy3ka CTOeK: He MeHee 2,5 KT
®doHOBas cucTeMa.

Teneckonmyeckas mTaHra: He MeHee | miT.

Crolika: HE MEeHee 2 IIT.

Bricora: He Menee 2,6 M

[[Iupuna: He MeHee 3 M

MakcumanbHasi Harpy3ka: He MeHee 6 Kr

®oH ceprlil: HE MeHee | mT.

@oH YepHbIii: HE MeHee | mT.

®down Oenplii: HE MeHee 1 1mT.

Martepuan usrorosneHusi GoHOB - Oymara: HaIU4ue
Pasmep donoB: He meHee 2,7x11 m

®oH 3eJIeHbIN: He MeHee | mIT.

Martepuan (oHa - TKaHb: HaJH4Ke

Pazmep ¢ona: He menee 2,4x5 m

3axum MeTauIndeckuii: He MmeHee 10 mT.
Pe3nHOBBIC HAKITAIKU: HATHIHE

I[luprHa 3axBara: HE MeHee 75 MM

3.2

YK®-nipoekrop,
KpeIieHHe, HOyTOYK U

1. Tum mpoexTopa: ynbTpakopoTkodokycHbIi (YKD-nipoekTop);
Texnosorus npoenuposanus: DLP;
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MarHUTHO-MapKEepHOE
MOKPBITHE (KOMILICKT)

Tun ucTOYHMKA CBETA: Ja3ep;

OcHoBHoe pa3penienue: He MeHee 1920x1080 nukcenei;
Maxkcumanbhbliil popmat n3obpaxenus: 16:9;

Hanuuue nonnepxku 3D: na;

Hanuune BO3MOXHOCTH KOPPEKLIUU U300paKEHUS: 1a;

MakcuMalibHBIN pa3Mep MPOEKIMH 10 JUaroHaau: He MeHee 95 M10iiMoB;
OTHOIIEHUE pacCTOSHUS K pazmepy uzoopaxenus: He 6omee 0.30:1;
MaxkcuManbHOe IPOEKIIMOHHOE paccTosiHue: MeHee 0.5 metpa;

Spkocts: He menee 3600 ANSI mtomen;

Cpok ciyx05b1 tammel: 60see 10000 u;

Paszbemel mopkmouenus: VGA, HDMI, USB;

[TyneT ynpaBieHus: HaJIU4UE;

KomrutekT kabeneit 11t KOMMYTaIui ¢ HOyTOYKOM M3 KOMILJICKTA.

2. Tun niieHKU: MarHUTHO-MapKepHasi;

Tun nokpeiTust: Oemnasi, TJISHIICBAs;

[upuna pynona: He meHee 1,2 M;

3. KpoHITeiH 17151 KperyieH!s! IPOeKTopa K CTEHE: HaJTMYUE;

JInvHa mTaHru KpOHIITEMHA JIOJKHA COOTBETCTBOBATH MTPOCKIIMOHHOMY PACCTOSIHUIO
YK®-npoekropa.

HoytOyxk.

TexHU4YeCKHE XapaKTEPUCTUKHU:

®opm-dakTop: HOYTOYK;

Pa3zmep nuaronanu: He meHee 15.6 m1oiiMoB;

Paspemenne skpana: Full HD, Quad HD unu Ultra HD;

OO6muii 00beM yCTaHOBJIEHHOM ONepaTUBHON nmaMaTu: He MeHee § [ '0ailT;
MaxkcuManbHBINA OOIIHIA TOAIEPKUBAEMBI 00beM OTIepaTUBHOM MmaMaTu: He MeHee 16 ['0aiiT;
O0veM SSD nakomnuTensa: He MeHee 240 I'0aiiT;

becripoBoanas cBs3b: Wi-Fi;

KonnuecTBo BCTpoeHHBIX B Kopityc nopToB USB: He MeHee 2, 3 KOTOpPBIX HE MeHee | T0IKHO
obrTe USB Bepcun He Hmxe 3.0;

Pa3pemenne B30-kamepbl, Mnmkcens: He Mmenee 0.3;

BcrpoenHnslit Mukpogos;
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KnaBuaTypa ¢ packiaakoii n MapkupoBkoit ki1asum QWERTY/UIYKEH;

[Tognepxka crangapToB OecripoBoaHoM cBsizu: 802.11a/b/g/n/ac;

[TpousBoauTENEHOCTH Mporeccopa (3HaueHue nokasarens "CPU Mark" no Tecty "Laptop &
Portable CPU Perfomance" http://www.cpubenchmark.net/laptop.html): e menee 5000 equnuIr;
Hannuue MaHumynsiTopa MBIIIb B KOMITJIEKTE: /1a;

YcTaHOBIIEHHAS OTIEPAIIMOHHAS CHCTEMA C TpaprUECKUM MOJIb30BaTEIIbCKUM HHTEpdEricoM,
CBEJICHHSI O KOTOPOM BKIIFOUEHBI B SIUHBIA PEECTP POCCUUCKHX MPOrPaMM ISl DJIEKTPOHHBIX
BBIYUCIIUTEILHBIX MAIIUH U 0a3 JTaHHBIX;

Y cTaHOBIICHHBIH MTaKeT OPUCHOTO MTPOrPAMMHOTO 00ECIICUYSHUS, COBMECTUMOTO C
YCTaHOBJICHHOH OTNEPAIMOHHON CHCTEMOM, CBEJICHHUS O KOTOPOM BKJIFOUCHBI B €IMHBINA peecTp
POCCHUUCKHX TIPOTPaMM JIJIsl SJIEKTPOHHBIX BBIYHCIUTEILHBIX MAIIHH U 0a3 TaHHBIX.

33

Onunyapt

Twun: MarHuTHO-MapKEPHBIN

pa3mep paboueit oomactu He MeHee 700*1000 mm
THUII IOKPBITHUS JOCKH: JIJAKOBOE

THUII ONIOPBI: TPEHOTA

BO3MOKHOCTB PETYJIMPOBKH MO BBICOTE - HATUUNE

01.03.2023

Cucrema TAPAHT

69/69



