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Ha Ne oT

O HaIlpaBJICHUU YTBCPIKACHHOI'O Pernmamenra
JJI1 O3HAKOMJICHU A

UH(OPMAIIMOHHO-aHATTUTUYECKOTO U

HCHTp ITPOCKTHOTO COIIPOBOKACHUA

HallMOHATBHBIX IPOEKTOB benepanbHOTO rocyapCTBEHHOTO ABTOHOMHOTO
00pa3oBaTEeNBLHOTO YUPEKICHUS JIOMOJHUTEIBHOTO MPOo(decCHOHATBLHOTO 00pa30BaHUs
«AkaneMus peau3aliy TOCYAapCTBEHHOW TOJUTHKH U MPOPECCHOHATBHOTO PAa3BUTHS
paboTHUKOB o0Opa3oBanuss MuHucrtepcTBa mpocseiieHus Poccuiickonn ®Denepannm»
«O

TB-1914/02,

PYKOBOJACTBYSCH ~ ITUCBMOM HalnpaBJICHUM  METOJMYECKUX  PEKOMEHOAIU)

or 01.11.2021 Ne HaIlpaBJICHHBIM MUHHCTEPCTBOM IPOCBEILICHUS
Poccuiickonn ®denepanmu B aapec PykoBoauTteneil OpraHoB HMCIOIHUTEIBHOM BIIACTH
cyobexToB Poccuiickoit denepannn, OCymIECTBISIOUIMX TOCYAapCTBEHHOE YIpaBiCHHUE
B cdepe oOpa3oBaHus, B IEJNSIX YCTAHOBICHUA €IUHOTO MOpsAAKa (HOPMUPOBAHMS
u opopMiIeHHS HHPPACTPYKTYPHBIX JIMCTOB, a TaKXe MPEAOCTABICHHS 3aKIIOYCHUH
O COOTBETCTBMM MH(PPACTPYKTYPHBIX JIUCTOB €IMHOM TEXHOJIOTUYECKOM cpere
HallMOHAJIBHOTO TIpoekTa «OOpa3oBaHue», UHGOPMUPYET 00 YTBEP)KIACHUHU perjiamMeHTa
M0 OCYIIECTBJICHUIO MEPOIIPUATUH JI1 OCHAIIEHUs] 001Ie00pa30BaTeIbHbIX OpTraHU3aLIHM
00OpyIOBaHUEM, PACXOIHBIMH MaTepUalaMU, CPEACTBAMU OOYUYEHHUS W BOCIUTAHUS TPU
CO3JJaHUHU JETCKUX TeXHOomapkoB «KBaHTOpHymM» B paMKax pPErHOHAJIbHBIX MPOEKTOB,

oOecreunBaoNINX JOCTHKEHUE 1IeIeH, ToKazaTenel u pe3ylibrara perepaibHOro mpoekTa
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«CoBpeMeHHasi IIKOJIa» HAlMOHANBHOTO TmpoekTa «OOpa3oBaHue» B

W HAIIPpaBJIACT IIaHHBIﬁ PETIIaMCHT AJIs1 O3HAKOMJICHUS.

[Ipunoxenus:

2022 rony,

1. ITucemo MunuctepctBa npocsenieHus Poccuiickoit @enepanun «O HanmpaBiIeHUU

MeToaudeckux pekomeHaauii» ot 01.11.2021 Ne TB-1914/02 na 97 1. B 1 3k3.;

2. Tlpukaz ot 08 wHosOps 2021 1. No 587-n «OO0 yTBEpKIEHWU pETIAMEHTA»

Ha 12 1. B 1 DKk3.
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01.11.2021 Ne TB-1914/02

O HamnpaBJIeHUN METOAUYECKHUX
PEKOMEH 1Al

B menmax okazaHus METOIWYECKOW MOMJICPKKHA OpraHaM MCIIOJHUTEIBHOW BJIACTH
cyonsektoB Poccuiickoit denepariuu, OCyIIECTBISIIONIMX TOCYJAPCTBEHHOE YIIPaBICHUE
B chepe oOpazoBanus, Munnpocsenienus Poccun — HampaBiseT — aKTyallbHbIE
METOJUYECKHE PEKOMEHAAIMU MO0 CO3JaHHI0 U (PYHKIIMOHUPOBAHUIO  JIETCKUX
texHomapkoB  «KBaHtopmym» Ha  0aze  0011e00pa30BaTENbHBIX  OpTraHU3AIMMA

JUTSl UCTIOJTh30BaHus B paboTe B 2022 1 MoCieAYIOMIMX rojax.

[Tpunoxxenue: Ha 96 1. B 1 3K3.

JOKYMEHT IIOATINCAH
IEKTPOHHOI NOAMUCHIO

Cepruduxar 160s1c0105a57F3085E44451222858F274526AF | T.B. BacuiabeBa
Bna}:[eneu BacnibeBa TaTbsina BukropoBHa

JIeCTBUTEIEH ¢ 04.10.2021 no 04.01.2023

Tissounues 111.B.
(495) 587 01 10, no6. 3219

O HanpaBlIeHUH METOAMYECKHX peKoMeHnanuii— 02



MeToanyeckue peKOMeHIaluu
10 CO3AaHUI0 U (YHKIMOHUPOBAHHMIO AETCKUX TeXHONAPKOB «KBaHTOpHYM»
Ha 0a3e 001e00pa3oBaTeJbHbIX OPraHU3aL Uil



1. Oo0mmue MoJI0OKEeHUS

Hacrosimne Metonuueckue pexomeHganuu (nainee — PekomeHnanun)
pa3palboTaHbl C LENbI0 00ECTIeUeHUS €IMHBIX OPTaHU3ALUMOHHBIX U METOJUYECKHIX
YCIOBHM  CO3JlaHusA  JETCKHX  TexHomapkoB  «KBaHTopuym» Ha  0asze
obmieoOpa3zoBarenbHbIX opranusanmii (manee — IlxomeHbI KBantopumym) u
OOIMX TOAXOJO0B K MX (DYHKIMOHHPOBAHUIO B IESIX OOECleYeHHs B paMKax
peanuzanuu (enepaabHOoro mpoekra «COBpeMEHHas MIKOJIa» HAIMOHAIBHOTO
npoekTta «O0Opa3zoBanue» (Hainee — deaepalibHbIA TPOEKT), B TOM YHUCIE OOIIMX
MOJIXO/IOB K MCIOJIb30BaHUIO cyOcuauu U3 (denepanbHOro OropkeTa OropKeTaMu
cyorektoB Poccuiickoit ®enepanuu  Ha  COPUHAHCHUPOBAHHE  PACXOJHBIX
o0s3aTenbcTB  cyOBekTOB  Poccuiickoit  denepanuu, BO3HUKAOIIUX  IIPH
peanu3alid PEerHOHANIBHBIX TPOEKTOB, OOECIEUYHMBAIOIINX JOCTHKEHUE IIEJIeH,
nokaszarened W pesyiaprata  (QeaepanpHoro  mnpoekra  «Ha o Gaze
o01reo0pa3oBaTeNbHbIX OpraHu3aliid Cco3aHbl U (QYHKIMOHUPYIOT JIETCKHE
TexHonapku «KBaHnropuymy.

Pekomenmauuu mnpeaHa3HAuY€Hbl I PYKOBOAMTENEH U CIELHAIMCTOB
OpraHOB  HWCIIOJIHUTENIbHOM BJacTU CcyObekToB Poccuiickoit  ®eneparuu,
OCYULIECTBIISIIOLIMX FOCYJapCTBEHHOE yIpaBieHUE B cepe 00pa3oBaHuUsi, OPraHOB
MECTHOTO CaMOYIpaBJICHHUsS, a TakXke [eJarornyeckux padOTHUKOB H
yIpaBJIECHYECKUX KaJIpoB 00111€00pa30BaTEIbHBIX OpraHu3aIu TUTSt
WCIIOJIb30BAHUSl MPU IUIAHUPOBAHUU PAOOTHI, B TOM YHCIE B YacTH Pa3BUTUA
MaTepHaTbHO-TEXHUYECKOM 0a3bl U 00pa30BaTEIILHON CPE/Ibl, COBEPIICHCTBOBAHUS
METOJMKH W TOAXOJOB K OpraHu3aiuu oO0pa3oBaTeNbHON ACSTENBHOCTU IIO0
o0Opa3oBaTeIbHBIM MPOTPaMMaM OOIIETO U IOMOJHUTEILHOTO 00pa30BaHus.

Hensro cozmanua LlkompHOro KBaHTOpMyMa  sBiISi€eTCS  pa3BUTHE
MaTepUaTbHO-TEXHUYECKOW  0a3bl  00meo0pa3oBaTeIbHBIX  OpraHu3aluid U
COBEPILIEHCTBOBAHKE OpraHU3alMOHHO-COAEPIKATEIIbHBIX yCIIOBUI JUISt
pacuIupeHus cojiepxaHusi oO1iero o0pa3oBaHus U peaau3aiuu JOMOJIHUTEIbHBIX
o011eo0pa3oBaTeNbHbIX MPOrpaMM, OOECIECUUBAIOIIMX PA3BUTHE y OOy4arOIIUXCS
COBPEMEHHBIX KOMIIETCHIIMM M HaBBIKOB, B TOM YHCJIE€ €CTECTBEHHO-HAYYHOM,
MaTeMaTU4eCKOU, UHPOPMAITMOHHON IPaMOTHOCTH, (POPMUPOBAHUS KPUTUUECKOTO
Y KPEaTUBHOI'O MBIIUICHHUS, a TAK)KE MOBBIIICHHS KauecTBa 00pa30BaHUs.

Coznanue LxonbHbix KBaHTOpHYMOB 00€CII€UMBAET PEIICHUE CIEAYIOIUX
3a/ay:

— opraHuzanus 00pa3oBaTEeIbHON NEATEILHOCTH MO YYEOHBIM TIPEeIMETaM
€CTECTBEHHO-HAYYHOM M TE€XHOJOTMYECKOM HANPABICHHOCTEW C MCIIOJIb30BAHUEM
COBPEMEHHOTO 00OpY/IOBaHUS, CPEACTB OOy4YeHUS W BOCHHUTAHHS, OOCCIICUCHHE
BAPUATUBHOCTU KYPCOB BHEYPOUHO €SI TEILHOCTH;

— yriyOJeHHOE OCBOEHHUE M MpaKTHYecKas 0TpaboTka yueOHOro mMarepuasia
no npeaMeTHeiM obnactsiM «EcTecTBeHHOHayuHble TpenMeTb» («EcTecTBeHHBIE
HayKn»), «MaremaTtuka 1 uHpopmMaTuka», « TeXHOIOTUSD» U JPYTUM MPEIMETHBIM
001aCTAM;

— TMOBBIIICHWE OXBaTa JeTell oT S5 1o 18 Jer [JonoJHUTEIbHBIM



oOpa3oBaHHEM W pacHIMPEHUE TIEPEUHsS PEATU3yeMbIX JIOMOJHUTEIbHbIX
o0mieoOpa3oBaTeNbHbIX MPOrPAaMM  €CTECTBEHHO-HAYYHOM M TEXHUYECKOU
HaIpaBJICHHOCTE C TMPUMEHEHHWEM COBPEMEHHOrO0 OOOpYyJAOBaHUsA, CPEJIICTB
oOy4eHHs] W BOCHUTaHUSA, B TOM YHCJIC HAMPaBICHHBIX Ha MPAKTHYECKOE
MPUMEHEHUE COJEpPKAHUS OCHOBHBIX 0Opa30BaTENBHBIX MPOTPAMM  OOIIIETO
oOpa3oBaHus;

— TpoBeaeHHE MNPOGOPUCHTAIIMOHHON ICATEIHHOCTH C OOYYarOIIMMHUCH,
MPOBEICHHE W OpTraHW3alys y4acTHs OOyYarommxcsi BO  BHEKJIACCHBIX
MEpOTPUATUSAX, OJUMIHUAZaX, KOHKYpCaX M HHBIX COOBITHSX €CTECTBEHHO-
HAay4YHOU U TEXHOJIOTUYECKON HAIIPABJICHHOCTEH.

Opranam UCIOJHUTENBHON BlacTh cyOBbekToB Poccuiickoit deneparuu
(opraHaM MECTHOTO CaMOYIIpaBJCHUS) TPH peaju3alud MEPONPHUSITHI TI0
co3ganuio u ¢yHkuuonupoBaHuto IlkonpHbIXx KBaHTOPHMYMOB peKOMEHIyeTCS
MCIIOJIb30BaTh MOJIOKEHMS], YCTAHOBJIIEHHBIE HACTOSIIMMH PekoMeHaausaMu.

Opranu3aluOHHO-TEXHUYECKOE,  METOJIMYeckoe U MHGOPMAIMOHHOE
CONPOBOXKJIEHHE co3/aHusi B cyObekTax Poccuiickoit @epeparuu IkonbHBIX
KBantopuymoB ocymectBisier @enepalbHOE TOCYJAPCTBEHHOE aBTOHOMHOE
o0pa3oBaTeabHOE YUPEKIAECHUE JOTIOJTHUTEIIBHOTO po¢heCCUOHAIBHOTO
oOpazoBaHus  «AKaaemMusi pealu3alldd TOCYJAapCTBEHHOM  MOJUTHUKU U
npodeCCUOHAIBHOTO  pa3BUTHS  PaOOTHUKOB  00pa3oBaHus MUHHCTEPCTBA
npocBeleHust Poccuiickoit ®denepaunn» (manee — denepanbHblil omepaTop).
Anpec caifra: https://www.apkpro.ru/.

2. Ilopsaaok cozpanus lIkoasHoro KBanropunyma

[xoneHbie KBaHTOpUYMBI MOTYT CO3[aBaThCsl KakK 3a CYET CPEACTB
cyOcuauii genepaabHOTO OFOJKETA B paMKax peanu3anuu GeaepalbHOro MpoeKTa
«CoBpemMeHHas 1IKOJa» HAIMOHAIBHOTO MpoekTa «O0pa3oBaHUe», TaK U 3a CUET
cpeacTB OroKeToB cyobekToB Poccuiickoit denepanniu, CpelcTB MECTHBIX
OI0JI’KETOB Y BHEOIOIKETHBIX HCTOUHUKOB.

B ciyuae cozmanus mkoiabHOro KBantopuyma 3a cueT CpesicTB CyOCHUIUU U3
dbenepanpHoro OrokeTra B pamMkax ¢enepaibHoro mnpoekta «CoBpeMeHHas
mkoja» cyorekTom Poccuiickoit ®expeparnuu  AOMKHBI  OBITH  COOJIOJICHBI
CJIEIYIOLIUE YCIIOBUSA:

- co3znanue lllxompHbIXx KBaHTOPHMYMOB OCYIIECTBISIETCS B Topojax C
HaceJleHMeM He MeHee S50 ThICsY denmoBek Ha 0a3e 001eodpa3oBaTeNIbHBIX
opranuzanuid (co3nganue IlIkonpHbIx KBaHTOPHUYMOB B ropojax ¢ HaceJIE€HUEM
MeHee 50 ThICAY YEIOBEK JOIMYCKAeTCA MPU COTJIacOBaHMM ¢ MUHHUCTEPCTBOM
[Tpocsemienuns Poccuiickoit @eaepanuu u (nimn) OenepaibHbIM ONEPATOPOM);

- oOmeoOpa3zoBarenbHas OpraHu3ais, Ha 0a3e KOTOpOW co3maercs
[xonbubiii  KBanTOpryM, oOcCHaimieHa O0a30BbIM 00OpYIOBAaHUEM, CpPEIICTBAMHU
OOy4eHHMs U BOCIIUTAHUSI, KOTOPbIE COOTBETCTBYIOT MEPEUHIO, MTPEICTABICHHOMY B
npuiokeHuu 1 Kk HactosmuM PekoMeHnnanusim;

- B 00uieoOpa3oBaTeIbHON OpraHu3aluud MUMEITCS CHelUaln3upOBaHHbIC
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y4eOHble KaOMHETHI M0 y4eOHbIM mpenMeraM «Dusuka», «Xumus», «buonaorus»
(peKOMEHIyeTCsl TaKKe HaJIMuue MOMEIICHHUM, UCIONIb3YEeMBbIX AJI MPOCKTHOU U
COBMECTHOM JIeATEIBHOCTH 00yUaIoIuXcs, T100 MOMEIIEHHH, KOTOPhIEe BO3MOYXHO
nepeo0opya0BaTh ISl JaHHBIX IIENICH);

- YUCIACHHOCTh OOydYaromuxcsi oO0Ieo0pa3oBaTeILHON  OpTraHU3aIuU
cocTaBisgeT He MeHee 500 JenoBek;

- ofOmeoOpa3oBarenbHas ~ OpraHW3alUsl  WMEeT  JIMICH3UI0  Ha
JOTIOJTHUTENBHOE 00pa30BaHUE IETEN.

Coznanue lllkonbHoro KBanTtopuyma gormyckaercs Kak MyTeM BbIJIEICHUS
COOTBETCTBYIOILIETO  CTPYKTYpPHOrO  TMOJpa3fiesieHus  oOrieo0pa3oBaTeabHOM
OpraHu3alliu, Tak U 0€3 BBIJCICHHS OTJEIBHOTO MOIPA3ACICHHUS.

B nemsax cozmanust koneHbix KBanTopumymoB B cyObekTe Poccuiickoit
denepanivy MPOBOIUTCS P CICTYIOMINX MEPOTIPUITHIA:

1) yTBepkJieHHEe HOPMATHMBHBIX MPABOBBIX aKTOB CcyOBekTa Poccuiickoi
®denepanvu U 00pa30BaTENbHBIX OpPraHU3alUil, PErIAMEHTHPYIONIUX CO3J]aHuE U
¢dbynkunonuposanue IkonpHbIX KBaHTOpHYMOB;

2) NOATrOTOBKA MOMEMIEHUN 00I11e00pa3oBaTEIbHbIX OpraHu3alui s
pasmenienus [lIkonpHoro KBantopuyma ¢ yueToM pyKOBOJCTBA MO 30HUPOBAHUIO
U au3aiiHy oOpa3oBaTeIbHOTO NPOCTPAHCTBA, YyTBEpkKIaeMoro denepanbHbIM
OIEepaToOpoOM;

3) npoBenenue 3akynok s ocHamieHus IllkoneHbix KBaHTOpHymMOB
o0OpyZ0BaHUEM, CpPEICTBAaMH OOYYEHHsS M BOCHHUTAHHUS, a TakKXKe IMOIy4YeHUE,
yCTaHOBKa W Hanaaka odopynoBanus ais ocHameHus [IIkonsHubix KBanTOpHyMOB;

4) xanpoBoe obOecneuenue nestenbHocTH IllkompHOro KBanTopuyma wu
OpraHu3anys  TOBBINICHUS  KBAIM(UKAIMKM  TENarorMYecKux  pabOTHUKOB
oOmreoOpa3oBaTeNbHBIX  OpraHM3aluii, o00ecmeunBaroMX 00pa30BaTEIbHYIO
nesitenbHOCTh Ha 0ase IllkonsHOro KBantopuyma;

5) oOHOBJIEHHE COJIEpPKaHUSI OCHOBHBIX O0IIE00pa30BaTEIBHBIX MPOTPaAMM,
IporpamMMm JIOMOJIHUTENBHOTO OOpa30BaHUS C YYETOM IPUMEHEHUS PECYpPCOB
[xoneubix  KBanTOpryMOB,  ¢GopMHpoBaHHE  IUJIaHAa  0Opa30BaTEIbHBIX
MEPOIIPUITHUH;

6) obecrieueHre MHGOPMAITMOHHOTO COMTPOBOXKACHUS OTKPpbITUS [1IK0JIBHOTO
KBanTopuyma, B TOM 4uCII€ C IPUBJICYEHUEM CPEJICTB MaCCOBOM MH(MOPMALIHH;

7) nnanupoBaHue cyOwbekToM Poccuiickoii denepaiin MEpONpUsSTUN 1O
OpPraHMU3allMOHHO-METOIUYECKON TMOJAepKKEe W (UHAHCOBOMY OOECHEUYECHUIO
dbyakuuonupoBanus u pa3Butus LlkonsHbrx KBaHTOpHyMOB;

8) eXKeKBapTaJdbHBIM MOHUTOPUHT  (yHKIHOHUpOBaHUS  [IIKOIBHBIX
KBanTopruymos.

Cozpanue IlkonbHOoro KBanTopryMa OCYIIECTBISIETCS B COOTBETCTBUU C
MEPEYHEM MEPONPUATHA W CPOKaMHU, YCTAaHOBJICHHbIMH B [lpwmmokeHun 2 K
PekomennauusiM.  BpImojgHeHHWE  KaXAOro  MEpPONPUSTHS  MPEIoJiaraet
dbopmupoBaHue, corjlacoBaHue (Mpu  HEOOXOJUMOCTH) H  YTBEPXKICHHUE
COOTBETCTBYIOIIUX JOKYMEHTOB.

2.1. VYTBepxjaeHHe HOPMATHBHBLIX IPAaBOBBIX AaKTOB CY0ObeKTa



Poccuiickon Dexepanuu ) | o0pa3oBaTeJbHBIX OpraHu3anui,
periaMeHTHpPyIIMX co3gaHue " ¢ynkumonumposanue  IlIkoabHBIX
KBantopuymosn

Peanmzamuss B cyOwnekre Poccuiickoit ®degepanmu  MepoOnpusITHA IO
co3manuio u QyHkuuonupoBanuio IllkonpHbix KBaHTOpHYMOB COMpPOBOXAAECTCS
W3JaHUEM HOPMAaTUBHOTO(BIX) paBOBOTO(bIX) akTa(oB) BBICILIETO
WCIIOJIHUTEIILHOTO OpraHa TOCYyJapCTBEHHOM BiacTu cyOwekra Poccuiickoii
denepaiuu, KOTOPHIU(€) ONIPEACIISIOT:

—  OpraH HCIOJHUTENIbHOW BiacTU cyObekTa Poccuiickoit denepanuu,
OTBETCTBEHHBII 3a peaau3aluio MEPONpUIATHH 10 co3gaHuio IIIKOJIBHBIX
KBantopuymoB  Ha  Tepputropun  cyobekta  Poccuiickoit = ®Denepanuu
(PerroHanbpHBIN KOOPAUHATOP);

—  KOMIUIEKC  Mep  (JOpOKHYHO  KapTy) MO  CO3JaHUI0 U
¢ynkunonupoBanuto IllkonsHoro KBanTopuyma cormacHo Ilpunoxenuto 2 k
HacTosAmUM PexoMeHmanusM (KOMIUIEKCOM MEp MPHU3HACTCS TUIaH MEPONPUSITUI
Ha OYEpEOHOM TroJ W ABYXJIETHUM IUIAHOBBIA IIEPUOM, NIPEAYCMATPHUBAIOLINI
MEpOTpUATHS 110 co3AaHuio U pyHkuronupoBanuto llkonsHoro KBanrtopuyma).

PernoHanbHblli  KOOpIMHATOP B COOTBETCTBUU  CO  CPOKaMH,
yCTaHOBJICHHBbIMH B [IpunoxkeHnn 2 K HacTosmmMm PekoMeHIanusM, yTBEpKIaeT
Konnenuuio 1o co3maHui0 U (QYHKIMOHUPOBAHUIO HA  TEPPUTOPHUH
COOTBETCTBYIOLLETO cyObekTa Poccniickon denepanuu [ITkoBHBIX
KBaHTOpMYMOB,  BKJIIOYAIOIIYID  OCHOBHBIE  XapakTepUCTUKH  IIIKOJIBbHBIX
KBanToprymoB, B TOM 4ucie:

— nepeueHb (mo ¢dopme, mnpencraBieHHod B Ilpunoxenun 3 K
PexomennanusiM) 0011eo0pa3oBaTebHBIX OpraHU3anuii, Ha 0a3e KOTOPHIX
riaHupyercs coznanue LkonpHbIx KBaHTOpHYMOB;

—  MECTOpPACHOJIOKEHUE [[TxompHBIX KBanTopuymon (ampec,
MJIaHUpyeMas IUIoNaab NOMEIIEHUN, TOCTYITHOCTD);

—  IepeyYeHb MoKa3zaTelell W MHAUKATOpPOB nesTenbHOCcTH IlIkoabHOrO
KBantopuyma B cootBeTcTBUM C [Ipunoxenuem 4 k HacTosmuM PexomeHaanusm
U X 3HAYCHHUS.

Jist  ocyiiecTBiieHHsT 0O0mIero KOHTpoids 3a co3gaHueM IIKoJbHBIX
KBanTopuymoB u obecnieueHusi B3aumonenctsus ¢ denepanbHbIM ONEPATOPOM
PernoHajibHbIM KOOPJMHATOPOM AOJKHO OBITh Ha3HAUYE€HO AOHKHOCTHOE JIMIIO,
OTBETCTBEHHOE 3a KOOPJIWHALIMIO U CONIPOBOKICHUE MEPONIPUITUH MO CO3IAHUIO U
dbyakuuonupoBanuio B cyowrekte Poccuiickoit  ®enepamuu  [lIkonpHBIX
KBanTopuymoB. VYkKa3zaHHOE IMIIO JIOJDKHO OOECnedYnBaTh MPEIOCTABICHHE
JIOKYMEHTOB M HEOOXOIUMON HH(pOPMAIIMM B COOTBETCTBUU C YCTAaHOBJICHHBIMHU
HACTOAIIMMHU PeKoMeHJanuusaMu CpOKaMH, a TaKXKe IO 3ampocam MUHHCTEpCTBa
npocsenieHus Poccuiickont @eaepannn u OeaepanbHOro oneparopa.

O6mieoOpa3oBaTenbHAs OPTaHU3AIUS H3AACT JOKATHHBI HOPMATUBHBINA aKT
(JlokabHBIE HOPMATUBHBIE AKThI):

— o co3nanuu IkoneHoro Ksantopuyma;

— O Ha3HAa4YeHUM pyKoOBOAMUTENs (KypaTopa, OTBETCTBEHHOTO 3a



dbynkunonuponanue u passutue) lllkonsHoro Ksanropuyma;

— 00 yrBepxknenun Ilonoxkenus o gestenbHocTd  IlIkonbHOTO
KBantopuyma, Bxmouaromero ¢ysukiuu [lkomsHoro KsanTopumyma (TurmoBas
dopma Ilonoxenus o nestenpHocTH LllkomsHoro Kantopuyma mpezicraBieHa B
[Tpunoxenun Ne 5 x HactossM PekoMeHaauusm).

ITonoxenue o pesrenbHOCTH LlIKOMBHOTO KBaHTOpHMYyMa NOJKHO OTpakaTh
€ro OCHOBHBIE XapaKTEPUCTHUKHU, B TOM YHUCJIE:

— uend M 3amadu cos3naHusg M pyHkuuoHupoBaHus IllkonbHOTO
KBaHTOpHyMma, onpeiesIeHHbIE C YUYETOM MOJI0KEHUIN HAacTOAIMX PexoMeHaannii u
creiuguku 0011e00pa3z0BaTEIbHON OpPraHU3aIINY;

— wuHpopmanmio o Mectopacnonoxenun IkonsHoro Ksantopuyma
(aapec, TOCTYITHOCTH);

—  IIepeyYeHb INOKa3aTelIed W HHAUKATOPOB HeATENbHOCTH lIIKonmbHOTO
KBanTopryma 1 uxX 3HaYeHUsI Ha TEKYIIUH o]l ¥ TJIAHOBBINA Mepuoj (¢ pa3OUBKO
10 TOJIaM);

—  ocHoBHble QpyHKIMH LlIxonsHoro KBantopuyma;

— TOpANOK  YOpaBi€HUsT WM OpraHu3audd  oOpa3oBaTeIbHOU
nestenpHocTH [IkonsHOro KBanropuyma;

—  HHBIE IIapaMETpbl, COOTBETCTBYIOIIME IOJOKEHUSAM HACTOSIINX
Pexomennanui.

PernonanbHbIi KOOPJIUHATOP obecrieunBaecT uH(popMUpOBaHHE
denepanbHOr0 oOmeparopa B Cllyyae CO3[aHHUS Ha TEPPUTOPUU CYObEeKTa
Poccuiickoit ®@enepanuu [llkonsHoro KBantopuyma 3a cuer cpencTB OOJKETOB
cyonekToB Poccuiickoit @enepanyu 1 (M) CPEJCTB MECTHBIX OIOIKETOB U (MJIH)
BHEOIO/KETHBIX MCTOYHHMKOB, a Tak)Xe HarpabiieHue DenepaibHOMY OmNepaTopy
KOHLEMLNU co3/1aHus U (pyHKuroHupoBanus takoro IllkonsHoro KBanropuyma.

2.2. TloaroroBka momeuieHui 001Ie00pa30BATEIbLHbIX OpPraHU3aLUI
nas pasmemienus lIkoabHoro KBantopuyma ¢ ydyerom c(opMUpPOBAHHOIO
MPOEKTA 30HMPOBAHUS M IM3aiiHA 00Pa30BaTeJbHOI0 MPOCTPAHCTBA

OO6mieoOpa3oBaTebHBIC OpraHM3aIli, Ha 0a3e KOTOPBIX CO3/MAI0TCI U
¢yukuonupytor  llkonpHeie  KBaHTOpHMYMBI, JOKHBI ~ COOTBETCTBOBAThH
NEHCTBYIOIUM TPeOOBaHUSIM K YCTPOMCTBY, COJIEPKAHUIO U OpraHU3alluu PeKuMa
paboThl 00pa30BaTEIbHBIX OpraHU3allMii U UHBIM HOPMATHBHBIM IIPABOBBIM aKTaM,
OTNPEAEAIONIMM TpeOOBaHUS K OpraHu3ali OOLIer0 U JOMOJIHUTEIHLHOTO
oOpa3oBaHUs JICTCH.

[IpoekTupoBaHue, 30HUPOBAHME IOMEUIEHUH  0011e00pa30BaTEIbHbBIX
OpraHu3alun PEKOMEHAYETCS IPETyCMOTPETh nyTem BbIJICJICHUS
COOTBETCTBYIOIIUX (DYHKIMOHAIBHBIX 30H 1751 3(()EKTUBHOrO pa3MellleHUus U
UCIIOJIb30BaHUsl 00OpYyAOBaHMs, CpelcTB oOyueHuss M BocnuTaHus IllkonsHOrO
KBanTtopuyma.

[konpubiii KBaHTOpHyM AOMKEH BKJIOYaTh HE MEHEE TpeX Y4YEOHBIX
NOMEIICHUN I  peanu3ali  00pa3oBaTENbHBIX NPOrpaMM U pa3MEIleHUs
000pyZIOBaHUST €CTECTBEHHO-HAYYHOU M TEXHOJOTHYECKOW HAMPaBICHHOCTEN (ISt



IPOBEJCHUS JIADOPATOPHBIX U IMPAKTUUYECKUX 3aHATUN €CTECTBEHHO-HAYYHOU M
TEXHOJIOTMYECKON HaIpaBJIEHHOCTEN), a Takke (YHKIMOHAIbHBIE 30HBI IS
OpraHU3alMy MPOEKTHOMN AEATEILHOCTH U TPYIIIOBON pabOTHI.

Ha6op nomenienwnii u mpoctpanct llkonsupix KBaHTOpHYMOB MOXKET OBITH
paciiMpeH B 3aBUCUMOCTH OT UMEIOIIUXCS B 00111e00pa30BaTeIbHON OpraHu3aIiu
YCIIOBHI, & TAK)KE B CITydae pacUIMPEHHUs IEPEYHS HaIlpaBiIeHUI 00pa30BaTeIbHbIX
porpamm, IIaHUPYEeMbIX K peanm3aruu Ha O6a3e [lIkomsHoro KBantopuyma. [lpu
opraHuzanud oOpas3oBatesnbHOro nmnpocrpanctsa IllkomsHoro Ksantopuyma
pexkomenayeTcst (OpMUPOBAHKE 30H JJISI IPOEKTHON JIEATENBHOCTH, KOBOPKUHIA U
UHBIX 00pa30BaTEIbHBIX, JOCYTOBbIX U aIMMHUCTPATUBHBIX IPOCTPAHCTB.

['aGaputbl 1 ob0mas miomans npoctpancTB llkonsHOoro Kaantopuyma
3aBUCAT OT YHUCJIEHHOCTH KOHTHHIEHTa oOOydarommxcs o011eo0pa3oBaTeabHON
OpraHu3aluu U JaercTByromux CaHUTApHO-3MHAEMUOIIOTHYECKUX TpeOOBaHUM K
OpraHu3alMsIM BOCHUTaHMS W OOY4YEHMs, OTIbIXa M O3JOPOBJICHUS JETed WU
mosogexu. B nomemenmsax IllkonsHOoro KBaHTOpmyma pekoOMeHIyeTcs
oOecrieunTh OecruiaTHbIA OecrpoBogHON noctyn K cetn «MHTtepuer» (Wi-Fi),
AIEKTPOCHAOKEHHUE.

OynkunoHanbHbie  30HBI  [IIkombHoro KBanTopuyma 1enecooOpa3zHo
pa3Merath Ha 0aze QyHKIMOHUPYIOMHUX KAOMHETOB (PU3MKH, XUMHUHU U OMOJIOTHUH,
10 BO3MOXKHOCTH B CMEXHBIX MomenieHusx. I[lomenienus (pyHKIIMOHATbHbBIE
30HbI, B TOM 4YHCJIe y4eOHble KaOMHETHbl (PU3UKU, XUMHH, OUOJIOTHH, MPOECKTHOM
nesitenibHocTH) LlkonpHOro KBantopnyma HE0OX0AMMO pacrosiaraTh B Ipeaenax
OJHOrOo 31aHusa  oOmeoOpa3oBarenbHOM  opranuzanuu. He  momyckaercs
pa3MeIlEeHrE Ha IUIOWAASAX B IPYTUX 30aHUAX.

Pexomennyercs pasmemars Bce nomemienus [konpHoro Ksanropuyma Ha
OJTHOM JTaxe.

[IpoekTupoBaHue ¥ 30HUPOBAHUE MOMEIIEHUN HEOOXOIUMO OCYIIECTBIATH
COIJJaCHO COBPEMEHHBIM U aKTyaJlbHBIM CTaHJapTaM MPOEKTHPOBAaHUSA U
30HUPOBaHUS O(UCHBIX U OOLIECTBEHHBIX MPOCTPAHCTB (OTKPHIThIE MPOCTPAHCTBA,
sHEprocOeperaroime TEXHOJOTMM W JAPYTHe), YUYUThIBas PYKOBOACTBO IIO
npoektupoBanuio IlIkoneHoro Kaantopuyma, yTBepxkaeHHoe DenepanbHbIM
omeparopom. Ilpum mnpoexktupoBanun, 30HUPOBAHUM TOMelIeHUN [IIKOIBHOTO
KBanTopuyma cneayer yduThIBaTb OCOOEHHOCTH OOOpYIOBaHHUSA, PACXOJHBIX
MaTepuaioB, CPEJICTB 00YUCHHS U BOCITUTAHMS, KOTOPBIMU OyJeT 00ecreunBaThCs
oOmreoOpazoBaTenbHass OpraHu3aIus.

denepanbHbIM  ONEPATOPOM OKa3bIBAETCS KOHCYJIBTATHBHO-METOAUYECKAS
NOJIIEPKKAa PErMOHANBHBIX KOOPAWHATOPOB B 4YacTH (HOPMUPOBAHMS MPOEKTOB
30HUpOBaHUSI W  Ju3ailHa  oOpa3zoBaTelbHbIX  MpocTpaHcTB  IlIkosbHBIX
KBanToprnymos.

2.3. IIpoBenenmue 3aKyINOK IS OCHAIIlEHMSI HIkoabHBIX
KBanrtopuymoB o0opyaoBaHueM, cpeacTBaMu OOy4YeHHS] U BOCIUTAHUSA, a
TaK/Ke MOJIyYeHHe, YCTAHOBKA M HAJIaJKa 000pyJI0BaHMA /ISl OCHAIIEHUSA
I koabHbIXx KBaHTOPHYMOB



IkonsHbli KBaHTOpMYM BKIIIOYaeT B ce0s KOMIUIEKC YCJIOBHHA IO
OCHAIEHHIO 0011e00pa30BaTeIbHOM OpraHu3alu 000pyA0BaHUEM, PACXOIHBIMU
MaTepualaMH, CpeAcTBaMHM OOy4YeHMss M  BOCHHUTaHUS, B TOM  4YHUCIE
BBICOKOTEXHOJIOTMYHBIM  COBPEMEHHBIM  O00OpYJOBaHUEM, I  peaTU3aALHH
npeaMeTHbIX oOnacTeil «EcTecTBEeHHOHAy4YHbIE NpeaMeThl», «EcTecTBEeHHBIE
Haykn», «MaTtemaTka u nHpopmatruka», «O0IIeCTBO3HAHNE U €CTECTBO3HAHHEY,
«TexHoJoTHs», a TaKkKE MPOrPaMM JOMOJHUTEIBHOTO 00pa30BaHUsl €CTECTBEHHO-
HAay4YHOU Y TEXHUYECKOM HAIIPABICHHOCTEM.

IlepedyeHp HaNPaBICHHOCTEN PEAIN3YEMBIX IIPOIPAMM U COOTBETCTBYIOLIETO
0o0Opy/lOBaHUS MOXKET JOIHOJIHATBCA U pacIIupsThCsl B KaXAOW U3
o011eo0pa3oBaTeIbHbIX OpraHu3aluii, Ha 0a3e KoTophlx coznatorcs LlkonbHbIE
KBaHTOpUYMBI.

[Tpu obecnieuennu meponpustuil no coznanuto LlkoneHpix KBanTopuymos
PervoHanabHBIM KOOPAMHATOPOM 0O€cTeYrBaeTCsl COOJ0eHEe TpeOOBaHUI K
TEXHUYECKOMY  ocHauleHuro  nomenieHudd — IlIkomeHbix  KBaHTOpHyMOB
o0opyZoBaHUEM, CpEACTBAMU OOyYE€HHUS W BOCIHTAHMS, YCTAHOBJIEHHBIX
HACTOSIIIMMU PexoMeHjanusmu.

Cozmanne  [lIkompHoro  KBaHTOpMyMa — mpeamnojaraetT  OCHAaIlCHHE
o01eo0pa3oBaTeNbHON OpraHU3aluu:

— oOopynoBaHueM, cpeacTBaMu OOyYeHHMS] M BOCHUTaHUS Ui
paciiupeHusi BO3MOXKHOCTEH H3Yy4eHHs (B TOM YHCIE 3KCHEPUMEHTAIbHOIO)
OpeIMEeTOB, KypcOB, JUCHUUIUIMH  (MOAyJeil) eCTEeCTBEHHO-HAyyHOU U
TEXHOJIOTHYECKOU HaIpaBJIECHHOCTEN npu peanuzanuu OCHOBHBIX
00111e00pa30BaTeNIbHBIX MPOTPaMM MW JOTOJHHUTEIBHBIX 00Ic00pa3oBaTEIbHbIX
porpamwm;

— oOopynoBaHueM, cpeacTBaMu OOyYeHHMs] M BOCHUTaHUS  JUId
HaYaJIbHOIO 3HAKOMCTBA oOy4Jarommxcs C POEKTUPOBAHUEM U
KOHCTPYHpPOBaHUEM  poOOTOB, OOYy4YeHHS OCHOBaM KOHCTPYUPOBAHHS U
POrpaMMUPOBAHMS, NPUHIUNOB (YHKIMOHUPOBAHUS U OCHOBBI pPa3pabOTKH
UH(GOPMAILIMOHHBIX CUCTEM U aIapaTHO-IPOrPAMMHBIX KOMILIEKCOB U T. 1.

—  KOMITBIOTEPHBIM, MPE3EHTALIMOHHBIM U UHBIM 00OpPYI0BaHUEM, B TOM
quclie ISl peau3aluy MPorpaMM JOMOJHUTEIBHOTO 00pa30BaHUsl €CTECTBEHHO-
Hay4YHOU Y TEXHUYECKOM HAIIPABICHHOCTEM.

PernonansHomy KOOPJIUHATOPY PEKOMEHYETCS OCYILIECTBIISITh
MEpONPUSTAS ~ MO  OCHAIEHWI0  00IIeoOpa3oBaTeIbHBIX  OpraHu3aIui
o0Opy/IOBaHUEM, PACXOJHBIMH  MaTepuajiaMu, CpeACTBaMH OOy4YeHUS U
BOCIUTAHUSI C YYETOM IOJOKEHUM HACTOSIIUX METOAMYECKUX PEKOMEHAALWM, a
TaKke perjiameHTta, omnpeaensemoro @deaepalibHbIM oOmepaTopoM (Ianee —
Pernamenr).

Jna neneit obecrieuyeHUs BO3MOXKHOCTH OcCylecTBieHus dDenepanbHbIM
ONEPATOPOM €IMHOM KOMIUIEKCHOW METOJUYECKOU MOMNECPKKA U METOAUYECKOTO
COMPOBOXKIECHUS CyOBeKkTOB  Poccmiickoit  ®exepammui 1O  AOCTHIKEHUIO
pEe3yNbTaTOB M TIOKa3aTene (QemepaqbHOTO TPOEKTa, a TaKKe BKIIOYCHUS



CO37aBa€MON PETHOHAIBHBIM KOOPAMHATOPOM HHPPACTPYKTYpbl B  €IHUHYIO
TEXHOJIOTUYECKYIO cpeny HallHOHAIIBHOTO MIPOEKTA «O0pazoBaHue»
PEKOMEHAYETCSI PErMOHAIBHOMY KOOPJUHATOPY MpPHU ONpEACICHUU MHUHUMAIBLHO
HEOOXOMMMBIX (YHKIIMOHATBHBIX U TEXHHYECKUX TPEOOBAaHWN M MUHUMAJILHOTO
KOJM4ecTBa OOOPYIOBAHUS, PACXOJHBIX MATEpPUAJTIOB, CPEICTB OOyYEHUS W
BOCTIUTaHUs (Hasiee — WH(PPACTPYKTYPHBIN JIMCT) YYUTHIBATH PEKOMEHTYEMBIN
MPUMEPHBI  MEpeuYeHb O0OpYJOBaHUS, PACXOJHBIX MATEPHAIOB, CPEACTB
OoOydYeHHs ¥ BOCIIUTAHUS B LEJSAX CO3JAHUsS JETCKOTO TexHomapka «KBaHTOpruym»
(ITpunoxkenne 6 k HacToAIIMM PekoMeHJanusM), a TakKe Mepes] YTBEPKICHUEM
UHOPACTPYKTYPHOTO JHUCTA MOJYYHUTh 3akitoueHue dejepalibHOro oreparopa o
COOTBETCTBHM €TI0 €IUHOW TEXHOJIOTMYECKOW CpPEAEe HAIMOHAIBHOIO IPOEKTa
«O0pazoBaHue.

[Ipu ¢popmupoBanuu MHGPACTPYKTYPHOTO JIMCTA PEKOMEHIYETCSl BKJIIOYATh
o0opyZoBaHue, CpeAcTBa OOyUYEHUsS] MU BOCIUTAHUS 1O €CTECTBEHHO-HAYYHOU H
TEXHOJIOTUYECKOM  HAIpPaBICHHOCTSM, a  TaKKe  KOMIIBIOTEPHOE U
Mpe3eHTAIMOHHOE 000pyAOBaHue, yKa3aHHble B [IpuinokeHun 6 K HACTOSAIIUM
Pexomennanusim B paznene «O0opyaoBaHHUE ISl 00513aTENIbHBIX HAMPABICHUN.
[Io AOMOMHUTENBbHBIM HAMpaBICHUSAM (XaWTEK, 3JIEKTPOIHEPreTUKa, reo-al’po,
HaHO), 000pyAOBaHKE MO KOTOPBIM IpeAcTaBiieHO B [IpunoxkeHuu 6 K HACTOSIIIIUM
Pexomenmanusim B pazgene  «OOopynoBaHWE — JJIi  JOMOJHUTEIbHBIX
HaIpaBJICHUI», PEKOMEHAYETCS 4YacTU4YHAas KOMIUICKTallMs, HWCXOJsd U3 3ajay
o0Opa3oBaTeNbHON  JEATEIBHOCTM U MOTpeOHOCTel  00Ieo0pa3oBaTeIbHON
opraHu3zaiuu, Ha 6a3e kotopoit cozaaetcs [lIkonpubiil KBanTOpHyM.

PernamenT BkItouaeT B ceOsi:

- PEKOMEHTyeMbI€ TOIXO0bI K (POPMUPOBAHUIO MPUMEPHOTO TMEPEUHS
00OpyZIOBaHUs, PACXOJHBIX MaTEpPHANIOB, CPEIACTB OOyYEHHUS U BOCIHMTAHMS,
MUHUMAJILHO HEOOXOIUMBIX (PYHKITMOHAIBHBIX U TEXHUYECKUX XaPAKTEPUCTHUK.

- MOPSIIOK MOHUTOpUHTA (PerepaibHbIM  OINEPATOPOM  CO37aBaeMOM
pEruoHaTIBLHBIMU KOOpANHATOpAMH UH(PPACTPYKTYPHI HaIPOEKTa
«O0pazoBaHKe», OCYIIECTBISIEMOTO B IEAX OIEHKH HUCIOIb30BaHUS CyOCUINH U3
dbenepanpHOro OmOHKETA € Y4ETOM 00s3aTEIbCTB MO JOCTHXKCHUIO 3HAYCHUHN
pe3yJbTaTOB HCIOJB30BaHUS JaHHOW cyOcumun cyobektamu Poccuiickoi
Oenepauuu;

- PEKOMEHIyeMbI€ TTOAXObl K OPTaHU3AIMHU 3aKYITOYHOM JAeSATEIbHOCTH
C YYETOM JEHCTBYIOIIETO 3aKOHOATEIbCTBRA.

OdenepanbHBIl  omepaTop oOecrieuynBaeT yTBepxkiceHHEe PermamenTta He
no3nHee 30 KaJIeHIApHBIX THEW C 1aThl YTBEPKICHUSI HACTOSIIIINX PEKOMEH AU,
[Ipu BHecenun usmeHeHui B Permament denepanbHbiii oneparop nHpoOpMupyer
pPErMOHATBHBIX KOOPIMHATOPOB HH(POPMAITMOHHBIM TUCHMOM.

PervoHanbHbIM KOOpPAMHATOPOM B CpPOK He mo3aHee | Mapra roja
noyiyueHus: cyocuauu u3 denepaibHoro Oromkera Ha cozganue llIkomabHOTrO
KBanTopuyma 10KHO OBITh TapaHTUPOBAHO HAJUYKE B BEIOPAHHBIX ISl CO3AAHMS
[xonbubix KBaHTOpryMOB 00111€00pa30BaTeNIbHBIX OpraHU3alusax 0a30BoOro
Habopa 000pynOBaHusA, CPEACTB OOY4YEHHS W BOCIUTAHUS B COOTBETCTBUH C
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[IpunoxxenueM | k Hactosmmm PekomeHaanusMm.

OcyiecTBiieHHE 3aKyNIOK TOBAapoOB, pabOT, YCIAYr € ILEJbI0 MPUOOpPETEHUS
o0OpyZOBaHUS, PACXOJHBIX MaTEPUATIOB, CPEJCTB OOYYCHUS W BOCIUTAHUSI B
nensx co3ganus IlkompHOro KBanTopmyma 3a cuer cyOcumuu u3 (emepaibHOTO
OrO/pKeTa JIOJDKHO — OCYIIECTBISITbCA C  Y4eTOM TpeOoBaHuM cratbu 14
®epnepanbHOro 3akoHa oT S anpensa 2013 roga Ne 44-03 «O KOHTpaKTHON cUCTEME
B c(epe 3aKymoK TOBApOB, pabOT, yCIyT Il 0OECIeYeHUs] TOCYAapCTBEHHBIX H
MYHULIMIATBHBIX HY XK.

Kpome Ttoro, mpu ocyiiecTBieHHH 3aKylok B cyoObekTe Poccuiickoit
denepanuu TOJKHBI ObITH YUTEHBI MOJIOKEHHUsSI TocTaHoBieHUU [IpaBuTenncTBa
Poccuiickon @enepanuu:

— ot 3 nekabpsa 2020 r. Ne 2013 «O MUHMMAaJIBHOW [0JI€ 3aKYIOK
TOBAPOB POCCUUCKOTO MTPOUCXOKICHUSI,;

— ot 3 nekabpsa 2020 r. Ne 2014 «O muHUMaJIbHOW 00sA3aTENbHON J0JIC
3aKyIOK POCCUUCKUX TOBAPOB U €€ JOCTIKEHUU 3aKa3UMKOM»;

— ot 30 anpesnst 2020 r. Ne 617 «O0 orpaHMYeHHSIX TOMYCKa OTAEIbHBIX
BHUJIOB IIPOMBIIIJIEHHBIX TOBApPOB, MPOUCXOMSIINX M3 MHOCTPAHHBIX T'OCYNAPCTB,
JUISL 1IeJIeM OCYIIECTBIICHUSI 3aKyIMOK JUIsi OOeCleYeHUsi TOCYyJapCTBEHHBIX U
MYHULHUNAIBHBIX HYXKI»;

— ot 16 cents6pst 2016 r. Ne 925 «O nmpuoputeTe TOBApOB POCCUNUCKOTO
MPOUCXOXKICHUSI, PA0OT, YCIYT, BBIMOJHIEMBIX, OKa3bIBAEMBIX POCCUUCKUMHU
JUIlaMHM, 10 OTHOIICHHIO K TOBapaM, MPOUCXOJAIIUM U3 HHOCTPAHHOTO
rocyJapcTBa, padoTaM, yCiayram, BBITIOJHSIEMBIM, OKAa3bIBA€MbIM HWHOCTPaHHBIMU
mutamu» (B penakiuu noctaHosiieHus [IpaBurenbctBa Poccuiickoit deneparuu
oT 10 urosnsa 2019 r. Ne 878);

— ToJoxkeHusa nocrtaHoBiaeHus [IpaBurenscTBa Poccuiickont denepanuu
or 28.08.2021 No 1432 «O BHEceHMM UW3MEHEHHI B HEKOTOPHIE AaKTHI
ITpaButenbcTBa Poccuiickoit denepanumny;

—  TIOJIOKEHUS MHBIX JACHCTBYIOIIMX JOKYMEHTOB, OTHOCSIIMXCS K
OpraHu3alliy 3aKYTTOYHBIX MPOLEYP.

2.4. Kaaposoe odecnieuenne gesarebHOCTH IkoabHOro KBanrtopunyma
U OPraHu3anus NMOBbIMIEHUS KBAJIU(PUKANUM NMeJATOTHYECKHX PAOOTHUKOB
0011e00pa30BaTEIbHBIX OPraHU3aNNi, 00ecCHeYNBAKIINX 00pPa30BaTEJIbHYIO
AesATeJbHOCTH Ha 0a3e LlIkonbHoro Kpanropunyma

PernonanbHblii KOOpAMHATOP OCYLIECTBISIET PETYJAPHBIL MOHUTOPUHT
nesitenbHocTH LlkonpHbix KBanTopuymoB B cyobekre Poccuiickoit deneparuu.
KoHnTpons 3a pe3ynbratuBHOCTHIO (pyHKIIMOHUpOoBanus [1IkonsHOr0 KBantopuyma
B 0011eo0pa3oBaTeIbHON OpraHU3aldy OCYIIECTBISIET PYKOBOAUTENb JaHHOU
OpraHu3aluu.

OOpazoBatenbHyl0 JearenbHocTh Ha 0Oasze IlkombHoro KsanTopuyma
OCYUIECTBJISIOT MEIarornYeckue paboOTHUKHU 00111e00pa30BaTeIbHON OpraHU3aIuu.
Kanposoe obGecnieuenue IkonmpHoro KBaHTOpryMmMa OCYIIECTBISIETCS C y4E€TOM
YCTAaHABJIMBAEMOTO PYKOBOJIMTEJIIEM INTATHOTO PACHUCAHUS, JIEUCTBYIOLINX
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JIOKaJIbHBIX HOPMATHMBHBIX aKTOB, B TOM 4HCJEe 00 omiare TpyJda M BBIIIaTax
CTUMYJIMPYIOIIETO XapaKTepa.

PykoBoguTens 001eo0pa3oBaTeIbHON OpPTaHW3aAIlN  JIOKAJTBHBIM aKTOM
ONpEeneIIsIeT PYKOBOIMTENS (kypartopa) [ITxonsHOTO KBanropuyma,
OTBETCTBEHHOTO 32 €ro (PyHKIIMOHUPOBAHUE U PA3BUTHE.

PykoBoaurens llIkonsHoro KBantopuyma:

—  opraHusyeT paboTy MO TEKYIIEMY U MEPCIEKTUBHOMY INIAHUPOBAHUIO
JeSATEeIbHOCTH 00111€00pa30BaTeIbHON OpraHU3allud C y4yeToM Ilesied W 3ajad
[IxonbHoro KBantopuyma;

—  KOOpJAMHUPYET paboTy MeAaroruueckux pabOTHUKOB MO BBHIMOJIHEHUIO
y4ueOHBIX (0Opa3oBaTebHBIX) IUJIAHOB M MPOrpamM, pa3paboTKe HEeoO0XOoIuMOMn
y4e0HO-METOINYECKON JOKYMEHTAIIHH;

—  OKa3blBAa€T MOMONIb NEAAroru4eckuM pabOOTHHKaM B OCBOCHHHU H
pa3pabOTKe MpOorpamMM U TEXHOJIOTUH;

—  OpraHu3yeT METOAMYECKYI0, KYJIbTYpPHO-MAacCOBYI0, BHEKJIACCHYIO
padoTy, a Taxke HHHOPMALIMOHHYIO PabOTy Ui POJIUTENEH;

— o0ecrieuynBaeT KOHTPOJb 3a BBINOJHEHUEM IUIAHOBBIX 33JaHMM.
o0OecreynBaeT  CBOEBPEMEHHOE  COCTABJICHUE  YCTAHOBJIEHHOW  OTYETHOM
JOKyMEHTAIUU;

—  BHOCHUT NPEIJIOKEHHUS IO COBEPIICHCTBOBAHUIO 00pPa30BaTEIBHOIO
npolecca U ynpasieHUs] 00pa30BaTeIbHBIM YUPEKICHUEM;

— TpPUHUMAET ydacThue B paboTe pa3BUTUM M YKPEIUIEHHH Yy4eOHO-
MaTepHabHOU 0a3bl 001Ie00pa30BaTEIHLHON OPraHU3aIUy.

3a OTAENBbHBIMH COTPYAHUKAMH 00I1e00pa30BaTeIbHON OpraHu3aluyd MOTYT
OBITh 3aKperIeHbl (YHKINOHAIbHbIE 00SI3aHHOCTH MO:

—  opranuzauuu ¢pyHkunonuposanus lllkonsHoro KBanropuyma, B TOM
YHUCJ€ B YaCTH COOJIOJEHUS KaJApPOBbIX, (PUHAHCOBBIX U TEXHUYECKUX YCIOBHUH, a
TaK)Ke O00ecCnedyeHHs] BBINOJHEHUs BO30oXkeHHbIX Ha IllkonbHbld KBantopuym
GyHKIMI 1 3a51a4, TOCTUKEHUS YCTAaHOBIIEHHBIX MOKa3aTelel;

— of0ecrieueHnt0  pa3pabOTKM ®  peaju3anuu  00pa3oBaTENbHBIX
mporpaMm  OOIIETO ¥ JIOMOJIHUTEIBLHOTO  O00pa3oBaHus, (HOPMUPOBAHHIO
coJiep KaHusl pabOYMX MPOrpaMM MO y4eOHBIM MpeaMeTaM, peain3yeMbIX Ha 0ase
[ITxonpHOTrO KBanTopuyma;

—  IUIAHMPOBAHUIO M OpraHU3alMM 00pa30BaTEIbHBIX MEPONPUATHNA U
npodopueHTalmoHHOU aesTeabHocTH Ha 0ase llIkonsHoro KBanropuyma;

—  pa3paboTke MHPOPMAMOHHBIX U YYEOHO-METOANYECKUX MATEPUAJIOB
3a CYeT TMpUMEHEHHs CpeacTB oOyueHuss u oOopyaoBanus llkonpHOTro
KBaHTOpHyM™Ma M COBPEMEHHBIX MEAArOTMYECKUX TEXHOJIOTH;

—  uHdopmanronHoMmy conpoBoxaeHuto lllkonsHoro Ksantopuyma u
TEXHUYECKOMY  OOECIEUEHUI0  PEeCypcoB,  HUCIOJb3YEMBIX B  paMKax
oOpa3oBaTeNbHOM M HMHOW  JEATENbHOCTH, TMOATOTOBKE U  Pa3MEILEHUIO
00pa30BaTeNbHOTO KOHTEHTAa Ha OQUIMAIBLHOM cailTe, CTpaHUIAaX COLMAJIbHBIX
ceTeil 1 MHBIX MH(POPMALIMOHHBIX pecypcax o01eo0pa3oBaTebHON OpraHu3aluu;

—  TeKyled  KOOpAMHALMM W  aJMUHUCTPUPOBAHUIO  Ipoliecca
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dbynkunonuposanus [lkonsHoro KBantopuyma (opranuzanusi yueOHbIX 3aHITHH,
coOto/iIeHne TPeOOBaHU TEXHUKU O€30MaCHOCTH W OXpPaHbl TPyJa, KOHTPOJb
3aMOJHEHUS yYeOHBIX TOMEIICHUH U T.11.);

—  00CIy>XHMBaHHUIO OOOPYIOBAHMS U CPEICTB OOYYCHHS M BOCHHUTAHMUS,
koTopeiMu  ocHamieH IlkonmpHbli  KBaHTOpHMYM, ycTaHOBKE HEOOXOIWMOTO
IporpaMMHOr0  obecriedeHusi,  OOECHEUYEHHUIO  PACXOJHBIX  MaTEepHAJIOB,
YCTPAHEHUIO TEXHUYECKHUX MPOOJIEM U TIp.

TpeGoBanus K kagpoBoMy obecneueHuto jaesiteabHocTH LlkonbHOTO
KBanTopuyma ONpeNeII0TCA o01reo0pazoBaTenbHON opraHu3zaluen
CaMOCTOATENLHO C YYETOM JICUCTBYIOIIETO TPYAOBOTO 3aKOHOIATEIbCTBA, & TAKXKE
HacTosIMX PexoMennanmii.

Cyobext Poccuiickoit ®enepanuu npu  (popmMupoBaHUM OIOKETa Ha
OUepeHOW TOJ M IUIAHOBBI MEepUoj [OJDKEH MpeaycMaTpuBath 0O0bEM
OIOPKETHBIX ACCUTHOBAHUM JIJISl TPEIOCTABIEHUSI CyOBEHIIMI MECTHBIM OIOKETaM
B 00beMe, HeoOXoauMoM Jisi (UHAHCOBOTO OOECHEeYEeHHUs OIUIaThl TpyJa
IEJarOTHYECKUX pabOTHUKOB 00111e00pa3oBaTeNbHbIX OpraHH3alnu,
oOecrneunBaomux pyHkurnonrpoanue IkonpHbix KBaHTOpHYMOB.

@denepanbHbIM  ONEPATOPOM  OOECHEeUMBAEeTCs  MPOBEACHUE  KypCOB
NOBBIIICHUS  KBaNU(UKAIMM 1O  JIONOJHHUTEIBHBIM  MHPOo(heCCHOHATbHBIM
nporpaMMmam s neparorudeckux pabotHukoB LlkonpHbpIXx KBaHTOpHYMOB B rof
ux coznanus. [lopsaok, cpoku U popMaT NpoBEACHHs MOBBIICHNS KBATH(PHUKALIH
Nearornyeckux pabOTHUKOB ormpenessercss @DenepalbHbIM ONEPATOPOM U
JOBOJSTCS 10  CBeleHusi  oO0mieoOpa3oBaTebHBIX  OpraHu3alui  uepes
PervonanbHbIX KoopAMHATOPOB. lloBbIlIeHHE KBanM(pUKALUMU TE€JArOrMYeCcKUx
paOOTHUKOB OCYILIECTBIISIETCS] HE PEKE OJTHOTO pasa B TPU rojia.

2.5. OOHOBJIeHHME COJEPKAHUS OCHOBHBIX 0011€00pa3oBaTeJbHBIX
NporpamMM, MNpPOrpaMM  /ONOJHHUTEJIbHOr0 O0pa3oBaHUsi €  y4YeTOM
npumenenusi pecypco llIkouabubix KBanTopuymoB, ¢gopmMupoBaHHMe IJIaHA
o0pa3oBaTeJIbHBIX MEPONPUATHH

OO61eoOpa3oBaTeNbHOM OpraHu3auu  npu  (HOPMUPOBAHUU OCHOBHBIX
o01ieo0pa3oBaTeNbHbIX MPOrpPaMM, JOMOJIHUTENBHBIX —0011e00pa30BaTelIbHbIX
nporpaMM  HeoOXoAaumo yuuThiBaTh pecypchl llkonasHoro Ksantopuyma.
Hanpasnenuss o0pa3oBaTeiabHOW JEATEIBHOCTH, OCYLIECTBIsAEMble Ha 0ase
[IkonpHOro KBaHTOpMyMa, a TakXe OCHOBHBIE IOAXOAbl K OpPraHU3ALMH
0o0pa3oBaTeNbHO  JIEATEIBHOCTH  OMNpEAeNieHbl B  pasfelne 3  HacTOALIUX
PexomeHnnanumii.

[Ipu opraHu3anuy BHECEHHUs W3MEHEHHUH B 0Opa3oBaTebHBIC MPOrPaMMBI
00111e00pa30BaTeIbHON  OpraHu3alik, OOHOBJICHUU COJEPXKAHUSI OTICIbHBIX
pabouux mporpamMm ydeOHBIX IPEIMETOB, KypCOB BHEYPOUHOM MAESTEIBHOCTH,

JOTIOJTHUTENbHBIX o011eo0pazoBaTeIbHbIX IporpaMm PEKOMEHyeTCs
UCII0JIb30BaTh y4eOHO-METOJIMYECKUE U CHpaBOYHbIE MaTepuaibl denepaabHOro
oreparopa.

®denepanbHbIl omeparop o0ecreurnBaeT MOJATOTOBKY M PacHpoCTpaHEHUE
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METOJMYECKMX M HH(POPMALMOHHBIX MAaTEpUaAIOB II0 BONPOCAM OpraHU3aLUH
00pa30BaTeNbHON JEATEIBHOCTH, METOIUKHN HCIIOIb30BaHMsI CPEACTB O0YUEHUS U
BOCIHUTAHUA, 00OPYIOBaHUS IPH OpraHU3alMl 00pa30BATENbHON JEATEIbHOCTH
Ha 0a3ze llIkonpHOrOo KBantopuyma.

Oo61eoOpa3oBaTenbHasl OpraHu3alus 10 Hadajga yueOHoro rojaa popmupyer
wian gesrensHoctd UlkonpHoro KBantopuyma, Bkimoudalomuid B ce0s
oOpa3oBaTeNbHbIE MEPONPUATHSA, KOHKYPCHI M COOBITHS, COOTBETCTBYIOIINE
HampaBiaeHusIM M QyHkunusM IlIkoneHoro KanTOopuyma, B TOM  4HUCIE
ONpenieNeHHbIX  HacTosiuMu  PexomenpauumsimMu.  dopmupoBaHue — IUIaHa
0o0pa30BaTEeNbHBIX  MEPONPUATUHA  OCYILIECTBISIETCS  00111e00pa30BaTEIbHOM
OpraHu3aled ¢ Y4YEeTOM HHCTPYKUMH M yka3aHud @DenepanbHOro omeparopa.
VYTBepkaeHue mi1aHa 00pa3oBaTeIbHBIX MEPONPUATUN JOHKHO OBITH 0OECIEUYEHO
o0mieoOpa3oBaTelbHONM OpraHuM3zanueld He mno3gHee | ceHTsaOps roja Havana
¢ynkuonuposanus LlkonsHoro KBantopuyma (nanee — exXeroiHo).

2.6. Oo0ecneyenue HHPOPMALMOHHOIO CONPOBOKICHHUA OTKPBITHS
IIkoabHOro KBanropuyma, B TOM 4HcJjIe ¢ IPUBJIEYEeHHEM CPeICTB MacCOBOMH
uHpopMauuu

PernonaneHblii KOOpIMHATOP HE NO3JHEE MOHSA OTKpbITHS [IIKOIBHOTO
KBanTopuyma oOecreunBaeT pa3MelIeHHE B CHELHUAIbHO CO3JaHHOM pa3zJiese
«Jlercknii TEXHONIAPK «KBanTopnym» opuUIMaNbHOTO cainra
oOmieoOpazoBarenbHO  opranu3anuu B ceTu «VHTepHeT» wuHGOpMAIMK O
co3gannu u (GyskuuonupoBanuu IllkonpHoro Ksantopuyma, B TOM dwHCIe
uHdopmaruu 00 oOpa3oBaTeIbHBIX Nporpammax, obopynoBanHuu IllkomrsHOTO
KBanTopuyma, IUIaHHpYEMOM pEXHUME 3aHATUM OOYyYaIOIIUXCS, TJIAaHUPYEMbIX
MEPONPUATHUSIX. B CO3aHHOM pasnene oUIaTBHOTO canra
o011eo0pazoBaTenbHON OpraHu3alliid  pa3Mellaercs uHdopmarus 0
HaIMOHAIBHOM MpoekTe «OO0pa3oBaHue» (B TOM YHCIIE JIOTOTHUI), aJpec caita u
oduimanbHas cuMBoska MunuctepcTBa npocsenienus Poccuiickoii @enepanuu.

O6muMHu TpeOOBAHUSIMU K COAEPKATEIbHOMY HANOJHEHUIO CIEHUATBbHOTO
pazzaena ouImaaIbHOTO caifta 001e00pa30BaTEeIbHON OPraHU3AINY SBIISTFOTCS:

a) Hanmuuue Bcell TpeOyemoil wuHGOpMaNMKM (MCUEPIBIBAIOIUMN HAOOp
cBeneHudt o gesrenbHocTH IlIkonpHOro KBaHTOpryMmMa [t BceX YYacCTHUKOB
00pa3oBaTeNbHbIX OTHOLLICHUN);

0) cooTBercTBHME HH(OpMAIMH, pa3MEIICHHONW B CIICIIHAILHOM pa3Jele,
naHHBIM U3 paszzaena «CBeneHuss o0 00pa30BaTEIbHOW OpraHM3alMN», a TaKXKe
1easM 00pa3oBaTeNbHON JCSITENBHOCTH 00111e00pa30BaTeIbHON OpraHU3aIiui |
conepkanuio pynkuuonuponanus [llkonsnoro Ksantopuyma;

B) peryjaspHoe oOHOBIeHHE uHpopManuu (HeakTyajdbHble CBEICHHUS
JIOJKHBI CBOEBPEMEHHO YIANSATHCS WM HAXOAUTHCSA B apXMBE; B CIIy4ae BHECEHUS
U3MEHEHUI B MaTepHalibl, UX OOHOBJIEHUE HA OPUIIMAIBHOM CalTe JOJKHO OBIThH
npoBeneHo He no3aHee 10 pabounx AHEN mociae ux u3MeHEeHu!);

I') IOHSATHAA JIsl TOJb30BATENsl HABUTallMs BHYTPH CHEIMAIBHOIO pa3/iena;

1) AaKTUBHOCTB CCBUIOK U TMOJAPA3/ENOB, MPEyCMOTPEHHBIX B CHEIMaIbHOM
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paszene, a TakXKe OTCYTCTBHE CCBUIOK Ha HepaboTalolue M 3alpelleHHbIE
HHuTepHeT-pecypcsl;

€) coJepKaHUE pa3MEIIaEMbIX MAaTEPHAIOB JIOJDKHO COOTBETCTBOBATh
TpeOoBaHUSAM 3aKoHOAaTenscTBAa Poccuiickoit @Penepanyi 0 MEPCOHATBHBIX
JAHHBIX U 3amute nHpopmanuu (PenepanbHblil 3akoH Poccuiickoin denepanuu ot
27 wions 2006 roma Ne 149-03 «0O6 wundopmanmu, HWHOOPMALHOHHBIX
TEXHOJOTHSIX M O 3amuTe uHpopManuny, DenepanpHbiii 3akoH Poccuiickoit
®eneparuu ot 27 utonsg 2006 roga Ne 152-D3 «O nepcoHaTbHBIX TaHHBIX» ).

HanonHenue cneumanbHOro pasjena Ha caiiTe o0011eo0pa3oBaTelbHON
OpraHM3alMd KOHTEHTOM HEOOXOAMMO OCYLIECTBISATh C YYETOM TpeOOBaHUN
HOPMATHBHBIX JTOKYMEHTOB, IIOJIOXKEHUN PexomeHmanuil, a TakXe 3alpocoB
YYaCTHUKOB  00pa3oBaTeNIbHbIX OTHOIIEHMH W HUHBIX 3aWHTEPECOBAHHBIX
noTpeduTeneit napopManuu caifta 001e00pa3oBaTeIbHON OpraHU3aIUH.

PernonanpbHOMy  KOOpPAMHATOpY HEOOXOAMMO OOECHEYUTh LIMPOKOE
UHPOPMAIIMOHHOE  OCBEIICHWE MeponpusATuil 1o co3gaHuio  IIKodIbHBIX
KBaHTOpHYMOB IyTe€M TMpPUBICYEHUS PETHOHAIBHBIX CPEICTB  MAacCOBOM
uH(popMalMu, a TaKkkKe pa3MelleHUus WHOOPMAIMOHHBIX M MYJIbTUMEIUHHBIX
MaTepuaJioB  Ha  OQUUMAIBHBIX CcaWTax ©U B  COUMAJBHBIX  CETAX
001eo0pa3oBaTeNbHbIX OpraHUu3alHii.

[Ipouecc coznanus lkonpHoro Kpantopuyma, opuuuasbHOE OTKPBITHE U
coObITHs, mnpoxoasmme Ha ©Oaze IllkonpHoro KBaHTOopuyma, mnojjexar
ONEpaTUBHOMY  OCBELIEHUI0O Ha HWH(POPMALMOHHBIX pecypcax CyObekTa
Poccuiickoit  ®eneparuu, oOmeoOpa3oBaTeNbHBIX — OpPTaHM3aAllui, CPEJICTB
MaccoBOM MH(POpPMAIUH, B COLIUAIBHBIX CETSIX.

2.7. IlnanupoBaHmue Cy0ObeKTOM Poccuiickoi Degepanuu
MEpPONPUATHHA MO0  OPraHM3alMOHHO-METOAMYECKOM  MOAJEepP:KKe |
¢punancoBomy oOecneueHH0 (PyHKIHOHUPOBaHWS M pa3Butrus [IkoabHbIX
KBanTopuymosn

B mensx »a¢dexTuBHON OpraHU3allMOHHO-METOAMYECKON  TMOIACPIKKU
co3manusi u (QyHkuuonupoBanus IlIkonpHbIXx KBaHTOpUYMOB Ha TEPPUTOPUHU
cyobektoB  Poccuiickoii  ®@enpepauuu  PeroHanbHbIM  KOOPAMHATOPOM
obOecrieunBaeTCsl BOBJICUEHUE CO3JaHHOM paHee B paMKaxX HAI[MOHAJILHOTO MPOEKTa
«O0bpazoBanne» UHOPACTPYKTYphl B AesTeabHOCTh [lIkonpHBIX KBaHTOpHUYMOB B
pa3nu4HBIX hopmaTtax.

[Ipomiecc  opraHu3zanMOHHO-METOAUYECKOM  moaaepkku  [IIkonbHBIX
KBanTopnymMOoB mpenronaraeT opraHu3aiuio paboThl Ha TEPPUTOPUH CYOBEKTa
Poccuiickoit ®Dexepanuu B 4YACTH  COMPOBOXKACHUS  (YHKIIMOHUPOBAHMS,
HOPMATHUBHOTO U METOJMYECKOTO oOecreueHuss 00pa3oBaTeIbHOMN AEATETHHOCTH U
mepornpusituii Ha ©Oaze Illxompupix KBantopuymoB. Hampasnenuss paOoTbl
ONPENEIATCA C YYETOM IOJIOKEHHI paszaena 4 HactoAmux PexoMeHmauuii u
MHCTPYKTUBHO-METOIUYECKUX MaTepruasioB DenepanbHOro oneparopa.

B cyobekte Poccuiickoit ®denepanun pazpabaTbiBaeTCs U YTBEPXKIACTCS
€AVHBIA KOMIUICKCHBIM IUIAaH MEPOIPHUITUNA I10 OPraHU3aLHMOHHO-METOIUYECKON
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nojAJiepkKe  MHPPACTPYKTYypbl  HAIIMOHANBHOTO  mpoekta «OOpa3oBaHUey,
BKJIIOYAOIMK  Mepornpusituss 1o nogaepxkke [lIkonepHbix  KBaHTOpHMyMOB,
byaknuoHupyomux B cyobekte Poccuiickoit ®deneparnuu. KommiekcHbIN T1aH
dbopMupyeTcs Ha y4eOHBIH roJl U YTBEPHKIAETCSl OPraHOM UCTIOJIHUTEIBHON BIACTH
cyobekta Poccmiickoii  ®enmepanum, OCYIICCTBISIONIMM  T'OCYJIAapCTBEHHOE
ympasiieHHe B cpepe 00pa3oBaHMsI, €KETOAHO HE MO3JHEE Havana yueOHOro roja.

2.8. E:xexBapTajJbHbIii MOHUTOPUHI (pyHKUMOHMPOBaHus LIIkoJIbHBIX
KBanTopuymosn

®OenepanbHbIl  ornepaTop 00€CIEeYMBAET MOATOTOBKY PEKOMEHIAIMM 110
dbopmupoBaHrui0  UHGOPMAIIMOHHO-aHAJTUTUYECKUX ~ MATEpUAIOB  CYOBEKTOB
Poccuiickont ®enepaunu O pe3ysbraraXx €XKEKBapTAJIbHOIO MOHHUTOPUHIA
¢ynkuonnpoBanus IllkonsHbix KBantopumymoB. Pekomenpauuu ®denepanbHoro
OIepaTopa BKIIOYAOT PAa3bsCHEHUs U UHCTPYKIUU 110 AaHAIU3Y PE3YIbTaTUBHOCTH
nesrenpHocTH  IIIkonpHEIX KBaHTOpHMYMOB M pacueTy TEKyIIMX 3HA4CHU
noka3zarenei pyHkuunonuponanus [lkonsupix KBantopuymos.

PernonansabIM KOOPAUHATOPOM oOecrieunBaercs ITOATOTOBKA
MH()OPMAIMOHHO-aHATUTHYECKUX OTUETOB O pe3yjibTaTax e€XeKBApTaJIbHOTO
MoOHUTOpUHTa (yHKIMOHUpoBaHUs IlIkonbHBIX KBaHTOPHMYMOB Ha TEppUTOPHH
cyobekta Poccuiickoit ®expeparuu, B TOM UYHCIE€ C Y4E€TOM TpeOOBaHUMA
HOPMAaTUBHBIX aKTOB MwuHucrepcTtBa npocsenieHns Poccuiickon ®enepaunu u
pexkomenaanui denepanpbHOro oneparopa.

3. Opranuszanus 00pa3oBaTebHOI 1eATEIbHOCTH

Oo6pazoBaTenbHas JEATEIIbHOCTh [ITkosmpHOTO KBanTopuyma
OCYIIECTBIISIETCS IO 00pa30BaTEIBHBIM MIpOrpaMMaM OOIIETO U JOTIOTHUTEIBHOTO
oOpa3oBaHus IeTeH, A peann3aluu:

1) y4eOHBIX MPEAMETOB, YUEOHBIX KYPCOB, YUEOHBIX MOMYJEH MPEIMETHBIX
obnacteit  «EcTecTBeHHOHay4YHble  MOpeAMEThI», «ECTEeCTBEHHBIE  HAyKWy,
«Marematuka u uHpopmaTukay, «OOIIECTBO3HAHUE U ECTECTBO3HAHUEY,
«Texnonorus»;

2) KypCOB BHEYPOYHOM JEATEIHHOCTH, HAMPABJICHHBIX Ha JOCTH)KCHHUE
IJIAHUPYEMBIX PEe3yJIbTaTOB Y4eOHBIX MPEAMETOB, Y4EOHBIX KYypCOB, YUEOHBIX
MoAyJell  mpeaMeTHbIX — oOnactel  «EcTecTBEHHOHay4HbIE — MPEAMETHDY,
«EcrecTtBennbie Haykn», «Marematuka u uHpopMaTtukay, «OOIIECTBO3HAHUE H
€CTECTBO3HaHMEY, « TeXHOIOrNA»;

3) mporpaMM JIOMOJHUTEIHLHOTO O0Opa30BaHUS ECTECTBCHHO-HAYYHOU U
TEXHUYECKOU HaIIPABJIECHHOCTEM. KomnuectBo JOTIOJIHUTEJIbHBIX
oOIIepa3BUBAIONINX  MPOTPaMM  €CTECTBEHHO-HAYYHOM M TEXHUYECKOU
HampaBlieHHOCTeH, peanu3dyembix Ha ©0Oaze IllkombHoro  Ksantopuyma,
ornpezensieTcss 0011e00pa3oBaTeIbHON OpraHu3alell CaMOCTOSITENIbHO C YYETOM
MMEIOLIMXCS KaJPOBBIX U MAaTEPUAJIbHO-TEXHUUYECKUX PECYPCOB.

[lepeyenb yuyeOHBIX IPEIMETOB, yUEOHBIX KYpPCOB (B TOM YHCJI€ BHEYPOUHOMH
NEeATEIbHOCTH), YYEOHBIX MOJyJield, a TakkKe MporpaMm JOMOJHUTEIHLHOTO
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oOpa3oBaHUs,  peaM3yeMbIX C  HUCIOJIb30BAHUEM  COOTBETCTBYIOIIETO
o0OpyZOBaHUsl, MOXET JOMOJHATHCA W  PACIIUPATBCS B KaXIOH U3
o01ieo0pa3oBaTeIbHBIX OpraHu3aluii, Ha 6a3e KoTopwix cozfatorcs LlkompHbIe
KBaHTOpHYMBI.

B HkonsHoMm KBanTopuyme oOecreunBaeTcsi pa3BUTHE YCIOBUN IS
NOBBIIIICHUSI  KayecTBa 00pa3oBaHMsT B  JaHHBIX  OOIIE00pa30BaTEIbHBIX
OpraHM3alMsIX, PACIIMPEHUS BOZMOXKHOCTEH OOYJaromMXcsi B OCBOCHUHU YYEOHBIX
MPEIMETOB  €CTECTBEHHO-HAYYHOM W  TEXHOJIOTMYECKOM  HAIPaBICHHOCTEN,
aKTUBHOTO BEJICHUS BHEYPOUHOW M TMPOEKTHOM JEATEeIbHOCTH, HPOrpaMm
JOTIOJTHUTEIBHOTO 00pa3oBaHusl JETe €CTECTBEHHO-HAYyYHOW W TEXHHYECKOU
HaIlpaBJICHHOCTEN (B TOM quUCIIe TUISt oOyyJaronmxcs OPYTIuxX
o011e00pa3oBaTeIbHbIX OpraHU3aliil ropoJia), a TaKKe MPaKTUYECKON 0TpaboTKU
yueOHOro Marepuaja IO TpeAMETHbIM obnactaM «EcTecTBeHHOHayuyHBIE
npeametb» («EcTecTBeHHble Haykuy), «Marematuka u  uH(pOpMaTHKaY,
«TexHonorusi» U JPyrum NpeIMETHBIM 00IaCTsIM.

Pa3paboTtka 151 YTBEPKICHHE 00pa3oBaTeNbHbIX IIPOTpaMM
o0meo0pa3oBaTeNbHbIX OpPraHU3alMi  OCYIIECTBISIETCA B COOTBETCTBHUU C
TpeOOBAaHUSIMU  3aKOHOJATENIIbCTBA B cdepe o0O0pa3oBaHUSI U C YYETOM
pekomenaanui denepanbHOro oneparopa.

He menee 1/3 o0beMa BHEYypOUHOH AEATEIBLHOCTH OOYUYaIONIUXCS JOJKHO
ObITh OPHUEHTHPOBAHO HAa JOCTHKEHUE IUJIAHUPYEMBIX PpE3yJbTAaTOB Y4e€OHBIX
MPEAMETOB, Y4YEOHBIX KYypCOB, YYEOHBIX MOJIYyJEH TPEeIMETHBIX obacTei
«EcTecTBEeHHOHAy4HbIE MpeaMeTb», «EcrecTBeHHblE Haykm», «Maremaruka u
uHpopMaTuka», «O0IIeCTBO3HAHUE U €CTECTBO3ZHAHUEY, « T€XHONOTHsD), IPU 3TOM
00BbEM MPOrpaMM E€CTECTBEHHO-HAYYHOW HamNpaBlI€HHOCTH HE MOXKET COCTaBJIAThH
Menee 20% ot o611ero oo6bemMa BHEYPOUHOU JICITSIHHOCTH.

Nudopmarus o peanmsyembix Ha 0aze Illkonbabix KBanTOprymMoB
nporpamMmax  mnpeacrtaBisgercss  DenepallbHOMY — OHEpaTopy B paMKax
€KEKBAPTaJIbHOTO MOHUTOPUMHIA U pa3Melaercs Ha O(QUIHMAIBHOM caiiTe
o011eo0pazoBaTeNbHON OpraHu3aluu.

@denepanbHbIM  ONEPATOPOM HA PETYISPHOM OCHOBE oOOecreynBaercs
MPOBEICHUE METOJUYECKUX W OPraHU3ALMOHHBIX MEPONPHUATHH MO BOMpPOCaM
opraHuzanuu oOpaszoBaTesbHOU aesrenbHocTH B IlIkonbHbix KBanTOpnymax, a
TaKXKe IO 3aMpPOCy MOXKET ObITh OPraHU30BAHO OKa3aHUE METOJIUYECKOW MOMOIIU
npu pa3paboTke Y4YeOHBIX MaTepuasoB, 3aJaHUl JJIS1 COBEPIUIECHCTBOBAHMS
IPAKTHYECKON MOJArOTOBKM OO0YyYaroUUXcs M0 Y4eOHbIM MpeAMETaM, BHEYPOUHOM
JeSITEIbHOCTH, JOMOJIHUTEIBHOTO 00pa30BaHMs IETEH.

4. OpraHu3anmoHHO-MeToAN4YecKoe conpoBoxaenne IkoabHbIX
KBaHTOpPHYMOB M HCII0JIL30BAHNE HHOM CO3JaHHON B paMKax
peajiu3alui HAMOHAJIBLHOT0 MpoeKkTa «O0pa3oBaHue»

HH(PPACTPYKTYPbI

B HOEJIAX KOMILUIECKCHOIO COIIPOBOXACHUA ACATCIIBHOCTU IIIxoNIBHBIX
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KBaHTOpUYMOB DejiepabHBIM  OIEPAaTOPOM OOECHEUUBAETCA OCYIIECTBICHHUE
nyOnuKanuii 1 OOHOBJIEHHUSI METOAMUYECKUX MaTepUasoB, BKIIOYAIOLUX y4eOHO-
METONYECKUE MaTepraJIbl (MHCTpYKUUH, METOANYECKUE nocoous,
uH(GOPMaIIMOHHBIE MaTepuajbl, BUJCOMATEPHAIIbI U JIp.), @ TaKKE€ MaTepHasbl IO
UTOraM TMpoBeAeHUA MeporpusaTuii DexepanbHOro omepatopa (BeOMHApHI,
CEMUHapPbI, COBEIIAHMS U JIp.).

Hnsa  menarormueckux — pabotHukoB  llkompueix  KBanTOpmymoB
®denepa’abHbIM  ONEPATOPOM  OOECIIEUMBAETCA  NPOBEIECHHUE  TEMATHYECKUX
BEOMHApOB, HANpPABJICHHBIX HA JOMNOJHUTEIBHOE pa3bACHEHUE BOIPOCOB
peanu3anuu 00pazoBaTENbHBIX IporpamMMm Ha Oaze IllkonbHbix KBanTOpHMyMOB,
IPOBEJCHUIO 00pa30BaTEIbHBIX MEPOINPHUATHI IO BOIPOCAM HCIIOIb30BAHMUS
obopynoBanus lkonsHoro Ksanropuyma.

Jis  PernoHaqbHBIX KOOPAMHATOPOB M PYKOBOJAAIIUMX pPaOOTHUKOB
konpHOro KBantopuyma ®enepanbHblii oreparop oOecreuuBaeT NPOBEACHHE
TEMaTUYECKUX BEOMHApPOB, HANpAaBICHHBIX Ha JONOJHUTEIBHOE pPAa3bsICHEHUE
BOIIPOCOB, OTHOCSAIIUXCS K MCIOJHEHUIO KOMIUIEKCOB MEp (IOPOXKHBIX KapT) IO
co3ganuio W (yHKuHoHHpoBaHUIO IIKoapHBIX KBaHTOPUYMOB, JOCTHUKEHUIO
YCTAaHOBJICHHBIX  IOKa3aTeleil (QYHKIMOHUPOBAHUS, HCIIOJIB30BAHUIO HWHOMN
CO3JaHHOW B paMKax peajlu3alyyd HAIMOHAJBHOTO MpoekTta «O0pa3zoBaHUE»
UH(PACTPYKTYPBHI.

B wmemax 5¢dekTuBHON OpraHM3allMOHHO-METOAMYECKON  MOACPKKH
co3nanuss u ¢yHkuuonupoanust llkonsHbIx KBaHTOpHMYMOB Ha TeppuTOpUU
cyorektoB  Poccuiickoit ~ ®denepanuu  PermoHanbHBIM  KOOPAMHATOPOM
o0ecrieunBaeTcs  BOBJICUYEHHE CO3JAHHBIX paHee JETCKUX TEXHOIApKOB
«KBanTOpryM™M», MOOMIBHBIX TexHONapkoB «KBaHTOpuyM», LIEHTPOB LU(POBOTO
oOpazoBanust geredt  «IT-kyO», KIIOUEBBIX IIEHTPOB  JOMOJHUTEIHHOTO
oOpa3zoBanus «Jlom HayuHoW Kosmaboparum», 1HeHTpoB «Touka pocra» B
nesitenibHOCTh LlkonpHbIX KBaHTOpHYMOB B cineayroumx popmarax:

1. TlpoBeneHue COBMECTHBIX MEpPONPUATHH JJid OOy4yaloluxcsi U
MEJarornuIeCcKux pPabOTHHUKOB, OCYILECTBIISIFOLIAX 00pa3oBaTenbHyI0
nestenbHoCcTh B IlIkonbHbix KBanTOprymax (oOydaromiye ceMUHapbl U MacTep-
KJIACChl 1O BOMpPOCaM HCIOJb30BaHUA OOOpYAOBaHMS, CPEICTB OOY4YEHHS U
BOCIIUTAHUS; METOJUYECKHE MEpONpHUsITHS MO  BONpocaM  pa3pabOTKH,
COBEPILIEHCTBOBAHMUSI M BHEJIPEHUS MPOrpamMM JOMOJHUTEIBHOTO 0O0pa3oBaHUs
€CTECTBEHHO-HAYYHOM M  TEXHUYECKOW  HAIpPABICHHOCTH,  OpPraHU3aLUU
BHEYPOUHOH JESTENbHOCTH O0YYaloUINXCs; UHANBUIYaAIbHbIE KOHCYJIbTAIlUH JIs
NeAarorndeckux paboTHUKOB, B TOM YHCJIE B PEKUME OHJIANH; 3aHATHSI IPOSKTHON
JEATENIBHOCTBIO; KOHKYPCHBIE M COPEBHOBATEIIBHBIE MEPONPUATUS Uil JE€TEU U
zp.).

2. OpraHuzanusi pervoHaJbHBIX W MEXKPETMOHAIBHBIX KOH(EepeHIuH,
(dectuBanel, (GpopyMoB MO OOMEHY OIBITOM pabOThl Ha BBICOKOOCHAIIECHHBIX
YUYEHUKO-MECTaX, B TOM YHCIE IO peaju3aluy NpeaMETHbIX obnactel
«EcrecTBeHHOHay4HbIE NpeaMeTsD», «EcTecTBeHHBIE Haykw», «Maremaruka u
uHpopMatuka», «OOLIECTBO3HAHME U  €CTECTBO3HaHWE», «TexHosorusy,
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peanu3alyy MporpamMM JIOMOJIHUTENILHOTO 00pa30BaHUsl €CTECTBEHHO-HAYYHOU U
TEXHUYECKOUN HAIIPABICHHOCTEM.

3. Yuacthe pervoHajabHBIX KOOPAMHATOPOB, IpeacrtaBurener IIIkombHbIX
KBaHTOpHYMOB M MHBIX OOBEKTOB, (PYHKITMOHUPYIONIUX HA TEPPUTOPHUH CYOBEKTa
Poccniickont @enepanun, B Mepornpuatusax OenepanbHOro oneparopa.

I'padux meponpusThii, KBOTHI yYacTHs, COJEP)KAaHWE W TEXHOJOTHUHU
OpOBEJCHUS  Meponpusituii  ¢opmupyiorcs  DenepanbHBIM  ONMEPATOPOM
JOTIOJTHUTEIIBHO.

4. Opranuzanusi 1 y4acTve B IpOBeICHUHU MH(GOPMAIIMOHHBIX KaMIIaHUH 10
NOMyJISIPU3allid  HAallMOHAJIBHOTO TMpoekTa «OO0pa3oBaHHe» HAa TEPPUTOPUU
cyonrektoB Poccuiickoit deneparu, B TOM 4duciie COOBITUSIX, MPOBOJAUMBIX JJIs
KOHCYJIBTAIIMOHHOTO COIPOBOKJEHUS POAUTENICH (3aKOHHBIX TMpPECTaBUTEIECH )
OOy4JarommMxcss 0 BO3MOXHOCTSIX JIsi Pa3BUTHUSL CIOCOOHOCTEW M TalaHTOB HX
JeTe, NpopecCHOHANbHOM OPHUEHTAMUd W YCHEIIHOIO OCBOEHHS OCHOBHBIX
o0pa3oBaTeNbHBIX NPOTrpamMM 0011Iero 00pa3oBaHUsl.

5. PazpaboTka, yTBepXkIAeHHE W pealu3alus CETEBbIX 00pa3oBaTEIbHBIX
porpamMmm o0pa3oBaTenbHbIMU OpraHu3alusIMH C HCII0JIb30BaHUEM
BBICOKOOCHAILIEHHBIX YYEHUKO-MECT, B TOM YHUCJIE ISl PACIIUPEHUS PEATH3yEMBbIX
B IlkonpHbix KBaHTOpHMyMax HampaBlieHHA 00pa3oBaTENbHBIX IPOrPAMM,
BHEYPOUHOW JAEATEIIBHOCTA W  yCJIOBHM Uil  OpraHW3aldd  MPOEKTHOM
NEeATEIbHOCTH 00YYaIOIUXCSl.

6. BoBneuenue oOydarommxcs 0011€00pa3oBaTeIbHBIX OpTraHU3aIui, Ha
0aze kotophix cozmatorcs W (yHknuoHupyroT IllkonsHbie KBantopuymsl B
paznuyHble (OPMBI COMPOBOXKJECHUS M HACTABHUYECTBA C MCIOJb30BAaHUEM
KaJpOBbIX PECYPCOB, 0OECIEUMBAIOLIUX PAOOTy BBICOKOOCHAIIEHHBIX YYEHHKO-
MECT, CO3JlaHHBIX B cyObekTe Poccuiickoit denepaniuu B paMKax HallMOHAIBHOTO
npoekTa «O0pa3oBaHue», B TOM YUCIIE C YIETOM METOJIOJOTHH (1[EJI€BOM MOJIEIN)
HACTAaBHUYECTBA  OOydYaromIuxcsi  JJsi  OpraHu3aluid,  OCYIIECTBIISIONIINX
00pa3oBaTEILHYIO NESITEIBHOCTh MO 00111e00pa30BaTEIbHBIM, JOMOJHUTEIBHBIM
o011e00pa3oBaTelibHBIM W IporpaMMaMm  cpeaHero  npodecCHOHAIBHOTO
oOpa3oBaHus, B TOM YHCIE C NMPUMEHEHHEM JIyYIIUX MPAKTUK OOMEHA OIbITOM
MeXAy OOy4aronIMMUCS, YTBEPXKIACHHOW pacnopsskeHneM MUHIPOCBeIeH s
Poccuu ot 25 nexabpst 2019 roga Ne P-145.

[lIxonpHbie KBaHTOpUYMBI Kak TUIOMIAJIKH, OCHAIA€MbIEe MIHUPOKUM
CIIEKTPOM O00OpYy/OBaHUS, CPEACTB OOY4YEHUS ¥ BOCIUTAHUS, BBICTYMAIOT
IJIOMAKaMHA  JIJIT  Pa3BUTHS  MPOCKTHOM  JIEATEIHOCTH  OOyJaromnuxcs
o011eo0pa3oBaTeNbHBIX OpPTaHU3AIMK CETbCKOM MECTHOCTH M MaJIbIX TOpOJIOB
cyorekta Poccuiickoit ®eneparuu, Ha 0a3e KOTOPBIX CO3JAIOTCS IIEHTPHI
oOpazoBanus «Touka pocTay.

PykoBonutenn IIkonbubix KBaHTOpUYMOB OpraHu3yioT oOydarouiue
MEpONpUATUS JUIsl 00ydyaroluxcsi LHEeHTpoB «Touka pocTa», B TOM YHCIE C
MCIOJIb30BAaHUEM JIMCTAHIIMOHHOTO OOYYEHHMsI U COBPEMEHHBIX 0Opa30BaTENIbHbBIX
TEXHOJIOTUM, CcpeAcTB oOydyeHuss W BocnuTaHus. Kpome TOro, miomaaku
[xonbHbix KBaHTOpHMYMOB HCIOJIB3YIOTCS JIS JI€MOHCTpauu 3P QGEeKTUBHOTO
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OTbITA peajnu3aluu 00pa30BaTEIbHBIX €CTECTBEHHO-HAYYHOM, TEXHOJOTUYECKON U
WHBIX HAaMpaBJIEHHOCTEH Cpeld HHBIX O00IIe00pa30BaTeIbHBIX OpraHu3alui,
PacCIOJIOKEHHBIX Ha TeppuTopun cyonekTa Poccuiickoit @enepariuu.

PernonanbHBIM KOOPAMHATOPOM Ha TeppUTOpHH cyOwbekTa Poccuiickoi
®enepanu  obecrieunBaeTcsi paboTa MO MOAJAEPKKE OO0IIe00pa3oBaTeIbHBIX
OpraHu3alyid, T[OKa3bIBAIOIIMX HU3KUME O0O0pa30BaTElIbHbIE PE3YyNbTaThl C
UCIIONb30BaHUEM HWHOPACTPYKTYphl U KajapoBoro obOecreuenust I[lIkombHbIX
KBantopuymoB B pa3muuHbix  ¢opMatax  (COBMECTHas  peaju3aius
oOpa3oBaTeNbHBIX  NPOrpamMM, TMPOBEACHHE  OOYyYalolUX  MEpPONPUSITHM,
CEMUHAPOB, KOHCYJIbTAIUH U TIp.).

B cyOwekre Poccuiickoit ®enepanuu pa3zpadbarbiBaeTcss U yTBEPKIAETCA
€IVHBIA KOMIUICKCHBIM IUIAH MEPOIPHUITUNA 10 OPraHU3alMOHHO-METOIUYECKOU
nojJiepkke  MHGPACTPYKTYpbl — HAIIMOHANBHOTO  mpoekta «OOpa3oBaHUE,
BKJIIOYAKOMMK  Mepornpusituss 1o nogaepxkke [lIkoneHbix  KBaHTOpHMYyMOB,
bynkuuonupyomux B cyobekte Poccuiickoit ®enepanuu. KomriuiekcHbI 1an
(bopmupyeTcs Ha y4eOHBIN ro/1 U yTBEPKIA€TCSI OPraHOM MCIOJIHUTEIBHOM BIACTH
cyobekta Poccuiickoit  ®depepainum, OCYIIECTBISIONMIMM  TOCYydapCTBEHHOE
yIpaBJICHHE B chepe 00pa3zoBaHusl, €KEroAHO HE MO3JHEE HavYalla yueOHOTO To/a.

[Ipu mpoBeaeHUH pa3NUYHBIX MEPONPHUSATHI, CBA3AHHBIX C peaau3aluei
HallMOHAJIBHOrO TMpoekTa «OO0pa3oBaHUE», HCIOIB30BAHUEM COOTBETCTBYIOIICH
UH(PACTPYKTYPHhI, KAAPOBBIX U (PUHAHCOBBIX PECYPCOB, JOJIKHO ObITH 00ECIIEYEHO
uX MH(OPMALIMOHHOE COMPOBOXKICHHE, B TOM YMCIE B CPEICTBAX MAacCOBOM
uH(OpMAIH, COIMAIBHBIX CETSIX, Ha caliTaXx 00pa30oBaTENbHBIX OPTaHU3AIMMA C
VCIIOJIb30BAHUEM dbupmeHHOM CUMBOJIMKH HAaIlMOHAJIBHOTO MPOEKTa
«O0pazoBaHue.

Nudopmarus o mpoBogumbix ¢ ydactueM IlIkomsHoro Ksantopuyma
MEpOIpUATUAX  mpenacrasisiercss  DenepalbHOMY — ONEpaTopy B paMKax
€KEKBAPTAILHOIO MOHUTOPHUHTA.

5. TpedoBanus kK GUHAHCOBOMY 00eCIeYEeHUIO AeATEILHOCTH
IIkoabHoro Kpanropuyma

dunancoBoe obecrieueHue pynkruonupoBanus lIkompHoro KBanrtopumyma
BKJIFOYAET 3aTpaThl B COOTBETCTBUU ¢ OOmUMHU TPeOOBAHHMSAMHU K OIPEACIICHUIO
HOPMATHBHBIX 3aTpaT Ha OKa3aHHWE rOCYJapPCTBEHHBIX (MYHHUIIUTIATBHBIX) YCIYT B
chepe TOIIKOILHOTO, HaYaIbHOI'O O0IIEro, OCHOBHOT'O OOIIEro, CPeTHETr0 00IIeTo,
cpenHero mnpodeccHoHaTBLHOTO 00pa30BaHMs, JOMOTHUTEIBHOTO O0pa30oBaHUs
JIeTEN U B3POCIBIX, IOMOJHUTEIHLHOTO MPO(ECCHOHATEHOTO 00pa30BaHUS AJIS JIUII,
UMEIOIUX WM TOJy4Yalllux CcpeaHee mnpodeccHoHaIbHOEe 00pa3oBaHUE,
poeCCHOHATLHOTO 00yUYeHHUs, MPUMEHIEMBIMH TIPU pacuyeTe oObeMa CyOcHuaInn
Ha (prHAHCOBOE OOECTIEYeHNE BHITIOJHEHUS TOCYIapCTBEHHOTO (MYHHUIIUIIATHLHOTO)
3aJlaHds Ha OKa3aHWe rOoCyJapCTBEHHBIX (MYHHMIIMNAIbHBIX) YCIYT (BBITOJTHEHHUE
paboT) rocyJapCTBEHHBIM (MYHHUIIMIAIbHBIM) YUPEKICHUEM, YTBEPKICHHBIMU
npukazoM Munnpocsemenuss Poccum ot 20 Hos0ps 2018 1. Ne 235 wm
BKJIFOYAIOIIMMU B TOM YHUCJIE:
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- oIaTy TpyJda MeJaroruueckux pabOTHUKOB 0011e00pa3oBaTebHON
opranusanuu, odecneunBaromux ¢pyHkuonruposanue lllkonpHOro KBanropuyma;

- IPUOOPETEHHE JOCTATOYHOTO 00beMa OCHOBHBIX CPEJICTB U MaTepUaIbHBIX
3a1acoB, B TOM YHUCJIE PAcCXOAHBIX MAaTEPHANIOB, JJIsl OOECIECUEHUS peau3aliu
o0pa3oBaTeNbHBIX MpPOTpaMM B 00bEeMEe, HEOOXOAMMOM [JIsl HENPEPHIBHOM
peanu3anuu 00pa3oBaTEIbLHOTO IPOLECCA;

- obecrmeueHue  TeKylled  ACATENBHOCTH  001Ie00pa30BaTEeNbHOM
OpraHU3alMy MO0 00eCcTeYeHII0 00Pa30BaTEIBFHOTO MPOIIECCa.

I[Ipu dopmupoBanun Orokera cyobekta Poccuiickoit denepanuu
(MecTHOTrO OlO/PKETa) HAa O4YEpPEAHOM TIOJ W IUIAHOBBIM MEPHOJ HE0OXOIUMO
npelycMaTpuBaTh OIO/KETHBIE AaCCUTHOBAaHUS B 00beMe, HEOOXOOUMOM IS
¢unaHcoBoro obecneuenus ¢yHkuuonupoBanus llkoneHoro KsanTtopuyma, B
TOM YHCJIE C YYETOM COOTBETCTBYIOIIEH NHICKCALIMH.

6. 3aKJII0YUTEIbHBIC MOJI0XKCHUS

OnepatuBHOE ympaBiieHHE JedaTenbHOCThI0 [lIkonpHOro KBanTopuyma
OCYHLIECTBJISIETCS  0011e00pa30BaTEIbHOM  OpraHU3alMEe  CaMOCTOSATEIBHO C
YYETOM IIOJIOKEHUW, YCTAHOBJICHHBIX HACTOSAIIMMH PexoMeHmamusMu, a Takxke
ykazaHnii ~ MwuHncrepctBa  npocsemeHus — Poccmiickonn  ®denmepanyu  u
denepasbHOro oneparopa.

PernonanbHblil KOOpAUHATOP 0OECHIEUUBAET MPEAOCTABICHUE HEOOX0IUMO
OTYETHOCTH O JesTenbHOCTH IkonpHbIX KBaHTOpHyMOB B Cpoku U 1o ¢opme,
onpenensiemoir MunuctepcTBoM mpocsenieHus Poccuiickoit denepanuu u (Uim)
denepabHBIM ONEPATOPOM B pamKkax QenepanbHoro npoekra «CoBpeMeHHas
IIKOJIay» HAallMOHAJILHOTO NMpoekTa «O0pazoBaHue».
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[Tpunoxenue 1
K MeToandecKkuM peKoMeHIaIHsIM

Bba3oBblit HaOGop 000pyAOBaHusl, CPEACTB 00y4eHHUs U BOCIIMTAHMS, HAJTMYHE
KOTOPOro B 0011e00pa30BaTe/IbHOI OPraHu3aluM SBJIsIETCS YCI0BHEM
co31aHus Ha 0a3e 00mIe00pa30BaTEIbHONH OPraHM3ALMH JeTCKOr0 TEXHONAPKA

«KBaHTOpHYM»
Ne n/m \ HaumeHnoBaHusi 000py10BaHusl, CPEICTB 00y4eHHUs] H BOCIIMTAHUS
BNOJOI'Us

1. KommiekT Bi1aXHbIX IpenapaToB AeMOHCTPALIMOHHBIN

2. KomruiekT repbapueB 1eMOHCTpalMOHHbBIN

3. KomriekT komuiekuii 1eMOHCTpaiOHHbIN

4. [{udpoBoii MUKPOCKOT OMHOKYISIPHBIH (C KaMepoi)

5. Ckener 4yeqoBeKa Ha MOJICTaBKe

6. JlononaHuTeNbHOE 000PYI0OBaHHE

6.1. bunoxib

6.2. [lnutka snexkTpuydeckas

7. O6opynoBanue sl Y4CHHYECKHUX JIAOOPATOPHBIX U MPAKTHIECKUX padoT

7.1. KommiekT nocy/ipl ¥ pUHAUICKHOCTEN JJIs1 YYeHUYECKHUX OIBITOB

XUMus

1. JeMoHcTpanMOHHOE 000pPy/I0BaAHME

1.1. CTOnMK NoAbEMHBIN

1.2. [IITaTB JEMOHCTPALIMOHHBIN XUMHYECKUI

1.3. Anmapart AJis NPOBEJCHUS XUMUYECKUX PeaKnui

1.4. HaGop my1st anekTponmn3a JeMOHCTPAIIMOHHBIHN

1.5. Kommiekt MepHbIX K010 Majioro o0bema

1.6. Hab6op ¢uakonos (250 — 300 mu1 11 XpaHeHUs: paCTBOPOB PEAKTHBOB)

1.7. [Tpubop 1u1st ONBITOB O XMMHHU € AJIEKTPUUECKHM TOKOM (J1a00PaTOPHBIN)

1.8. [TpuGop U1t MITIOCTPALIMK 3aKOHA COXPAHEHHUs] MACChl BEIIECTB

1.9. JlenuTenbHast BOPOHKA

1.10. YcraHOBKa 11 IEPETOHKU BELIECTB

1.11. [Tpubop 1u1st momydeHus razoB

1.12. bans koMOMHMpOBaHHAas JJabopaTopHast

1.13. dapdopoBas CTymKa ¢ MeCTUKOM

1.14. KommiexT Tepmomerpor (0 — 100 0C; 0 — 360 0C)

1.15. Kommekt "HatypanbHblie anemenTsl Tabauisl Menaeneesa"

1.16. Kommnext "Habop mozenelt kpuctaiimueckux peuietok” (anmasa, rpadura,
YIJIEKUCIIOTO Ta3a, XKeje3a, MarHusl, MeJi1, IOBapeHHOMN COJIH, HOAa, JIbJla WIN
KOHCTPYKTOP AJIsS COCTAaBJIEHUSI MOJIEKYJI)

1.17. JonosHuTeIbHOE 000PYAOBAHHE

1.17.1. | HltatuB nis neMoOHCTpalMOHHbIX pobupok I1X-21

1.17.2. | Annapar Kunna

1.17.3. | Ilpubop nns onpeneneHus cCOCTaBa BO3ayXa

1.17.4. | TlpuGop 1y1st OKUCIICHHS CIIUPTA HAZl MEHBIM KaTaJIN3aTOPOM

1.17.5. | Bropetka

1.17.6. | IlpuGop my1st MILTIOCTPAIIMY 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIUU OT YCIOBHUI

1.17.7. | Becsl aJis ChIIy4ux MaTepuaioB

1.17.8. | Turens

1.17.9. | {unisl TUTEIbHBIC
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1.17.10. | Konbonarpesareinb

2 KomnuiekT nocyabl 1 NPUHANJIEKHOCTEH ISl YYeHHYEeCKHUX ONbITOB

2.1 Habop 6anok 1yt XxpaneHust TBepIbIx peakTrBoB (30 — 50 mur)

2.2 Hab6op cxistHOK ((hs1ak0HOB) JIs1 XpaHEHUS pACTBOPOB PEAKTHBOB

2.3 Ha6op npubopok (I1X-14, ITX-16)

2.4 [Tpubop 1 moaydeHus razon

2.5 CnuproBka

2.6 QunbTpoBanbHast Oymara (50 mT.)

2.7 [ltatus maboparopusiii xumudeckuid [HIJIX

2.8 [Tanouka crexisiHHas (C pe3NHOBBIM HAKOHEYHHKOM)

2.9 Yameuka /7151 BeIapyBaHus (BbIIAPUTEIbHAS YalleyKa)

2.10 MepHsbii IMHAP (TJIACTUKOBBIH)

2.11 Boposnka creknsHHas (Masas)

2.12 Crakan crexasHHbIN (100 M)

2.13 ["azooTBOIHAS TPyOKa

3 KoMnieKT XMuMH4YeCKHUX PeaKTHBOB

3.1 Ha6op «Kucnote» (a30THas1, cepHas, consiHast, oprodochopHas)

3.2 Ha6op «['unpokcunb» (ruapokcus 6apusi, TMAPOKCU KaIUs, THAPOKCH]T KaJIbIus,
THJIPOKCHJI HATpUsl)

33 Hab6op «Oxcupl MeTamnoBy (aIlOMUHHS OKCU, Oapust okcu/, sxenesa (I11) oxcun,
KaJblusl OKCUJ1, Maruus okeug, meau (1) okcun, HuHKA OKCH)

3.4 Ha6op «lllenouynble u menoyHO3eMeNbHbIE METaLIb (JINTUH, HATPU, KAJILLIUN)

3.5 Hab6op «MeTtanis» (adroMUHUH, jKe1e30, MarHUi, Me/ib, IIMHK, OJIOBO)

3.6 Habop «lllenouyHble U 1e€I09HO3EMENIbHbIE METAIb) (JINTUM, HATPHUI, KAJIbLIUN)

3.7 Habop «OrueonacHele BeniecTBay (cepa, pocdop (kpacHslit), okcua pocdopa(V))

3.8 Habop «I"anmorensl» (noxa, 6pom)

3.9 Ha6op «["anorenuipl» (aIIOMUHUSA XJIOPHI, AMMOHHUS XJIOPHL, Oapus XJIOpHI, JKee3a
(IIT) xmopu, Kamust KoM, Kalusl XJIOPHU I, KAIBIHS XJIOPU/I, JIMTUSI XJIOPUJT, MAaTHHS
xsopua, menu (II) xmopun, Hatpus 6poMu], HaTpUst PTOPUL, HATPUS XIOPUJ, LIHHKA
XJIOpU]T )

3.10 Ha6op "Cynbdatsl, cyabhuabl, cyabpuTsl" (aTIOMUHNS CyIb(at, aMMOHUS Cylabdart,
xenesa (I1) cynedun, xenesza (I1) cynsdar, 7-mu BoaHBIN, Kaus cylbdaT, KoOaIbTa
(IT) cynbdat, maruus cynsdar, meau (11)) cynbdar 6e3Bonnsiii, menu (II) cynbdar 5-
TH BOJAHBIN, HaTpUsl CyNbQUa, HATpUs Cyab(UT, HATPUS CyIb(AT, HATPUS
THJIpOCyb(at , HUKENS cynbhaT

3.11 Ha6op "Kapb6onatsl" (aMMoHust kKapOoHaT, kanus kapoonat, meau (1) kapbonat
OCHOBHOMH, HaTpusl KapOOHAT, HATPUs TUAPOKAPOOHAT)

3.12 Ha6op "®ocdarel. Cunukatel" (kamust MOHOruapoopTodocdar, HaTpus CUIUKAT 9-TH
BOJHBIN, HATPHs opTodocdaT Tpex3aMelleHHbIH, HaTpus quruapodocdar)

3.13 Ha6op "Aueratsl. Ponanuasl. Coennnenus sxenesa” (kamus anerar, kamus ¢peppo(1l)
rexcaranu, kaaus geppo (I1I) rekcanmonun, kanust pojlaHu, HaTpUs aLeTarT,
CBUHIIA aIleTar)

3.14 Ha6op "Coeaunenus mapranua” (kaiaus nepMmanrasar, mapraana (IV) okcug,
mapranua (II) cynasdar, mapranua xiaopun )

3.15 Ha6op "Coenunenus xpoma" (aMMOHHS IUXPOMAT, KaJIHs IUXPOMAT, KaJIUS XpOMar,
xpoma (I11) x;mopun 6-T1 BOJHBIIN)

3.16 Ha6op "Hutpatsl" (amoMUHUS HUTpPAT, aMMOHHMS HUTPAT, KaJlus HUTPAT, KaTbIUs
Hutpat, Meau (II) HuTpat, HaTpus HUTpAT, cepedpa HUTPAT)

3.17 Ha6op "Nuaukaropsl" (JlakMou 1, METUIIOBBIM OpaHXeBBIN, (peHodTanenH)

3.18 Ha6op "Kucnoponconepsxaiue opranndeckue Bemectsa’ (aleToH, TIUIEPUH,

JTUATUIIOBBIN A(UP, CHUPT H-OyTUIIOBBIN, CIIUPT W30aMHUJIOBBIH, CITUPT N300y THIIOBBIH,
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CHUPT ATHIOBBIN, (eHo1, POPMANIMH, FITUIICHTIIUKOJIb, YKCYCHO-3TUJIOBBIN 2QHp)

3.19 Hab6op "VYrneBogopoasl" (OeH3uH, TeKcaH, HEPTh, TOIYOJI, IIMKIOTECKaH )

3.20 Ha6op "Kucnotsl opranndeckue” (KMCIOTa aMUHOYKCYCHAsA, KUCIOTa OeH301Has,
KHCIIOTa MacJIsiHAsl, KUCIIOTa MypaBbUHAsA, KUCIOTa OJIEMHOBAsI, KUCIIOTa
IIAJIbMUTUHOBAsA, KUCJI0TA CTEAPUHOBAsI, KMCJIOTA YKCYCHAsl, KUCIIOTA 111aBeJIeBast)

3.21 Ha6op "VYrneBoasl. AMUHBI" (aHWJIMH, aHUJIMH CEPHOKUCIIBIN , J[-TITF0K03a, MeTHIIaMUH
TUAPOXJIOPH]I , cCaxapo3a)

3.22 JlonmomHuTEIRHOE 000PYAOBAHIE

3.22.1 | Habop "Munepanbshbie yaoopenus" (aMmmodoc, kapoamul, HAaTpUeBas CEIUTPa,
KaJIblIMeBas CEJINTPa, KaJIMiHas cenuTpa, cyiabhaT aMmMoHus, cynepdocdar
rpaHyJIMPOBAaHHBIN, cynepdocaT 1BoiHOI, hochopuTHas Myka)

3.22.2 | HaGop "OOGpa3iisl opraHn4eckux BemiecTB" (rekcaxiaopOeH301, METUIICH XJIOPHUCTHIH,
YTJIEPOJ YETHIPEXXJIOPUCTBHIH, XJ10podhopMm)

3.23.3 | Habop "Marepuaisl (aKTUBUPOBAHHBIN YTOJIb, Ba3€JINH, KAJIBIUS KapOHl, KAJIbIU
kapOoHaT (MpamMop), napaduH)

4 Kouekuun

OU3UKA

1 O6opynoBaHue IS IEMOHCTPAIIMOHHBIX OIBITOB

1.1 bapomeTp-anepony

1.2 I'urpometp (ncuxpomerp)

1.3 TepMoMeTp JEMOHCTPAIIMOHHBIN

14 [IITaTuB 1EMOHCTPAIMOHHBIN

1.5 CTONMK MOABEMHBIN

1.6 VIcTOYHUK TOCTOSHHOI'O ¥ IEPEMEHHOT0 HaNPSYKEHUS

1.7 JIlnHaMOMETp TEMOHCTPALMOHHBIN

1.8 MaHoMeTp JKUAKOCTHON JEMOHCTPALIMOHHBIN

1.9 KamepToH Ha pe30HaHCHOM SILIUKE

1.10 Hacoc BakyyMHBIH € 3JIEKTPONIPHUBOJIOM

1.11 Tapenka BakyymHas

1.12 Benepko Apxumena

1.13 OramBo BO3yIIHOE

1.14 [Tpubop 1t IeMOHCTpaIuy JaBICHUS B KUIKOCTH

1.15 [Tpubop U1t IeMOHCTpalMK aTMOchepHOro naBieHus (MaraeOyprckue noayuiapus)

1.16 HaGop Ten paBHOrO 00BEMA

1.17 Habop ten paBHOI1 Macchl

1.18 Cocynsl coobmaromuecs

1.19 TpyOka HeroToHa

1.20 [ITap ITackais

1.21 [ITap ¢ kosbITOM

1.22 [{rimHApBI CBUHIIOBBIE CO CTPYTOM

1.23 I'py3 HabopHBI 1 KT

1.24 Tpanchopmarop yHUBepcanbHBIN

1.25 ITpu6op Jlenma

1.26 Maruut ayroo6pa3Hblil 1eMOHCTPAIIMOHHBIH

1.27 Maraur 11ojiocoBoi 1€MOHCTPALMOHHBIN (T1apa)

1.28 CTpesiku MarHUTHBIC Ha IITATUBAX

1.29 Ha6op nemoncTpanronnsiii "InekTpocTaTuka” (3J€KTPOCKONHI (2 1IT.), CyaTaH (2
IIT.), MAJIOYKA CTEKJISTHHAS, MaJJ0uKa Y00HUTOBAS, IITATUBBI U30JHpYomUe (2 1IT.)

1.30 Maruna 35eKTpodopHast UM BEICOKOBOJIBTHBIN HCTOYHUK

1.31 Habop xanwiisipoB Ha OJICTaBKe
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1.32 [Tpubop 11 TeMOHCTpAIUU TEIIONPOBOJHOCTH TEI

1.33 HaGop mist neMoHCTpaIuu AIeKTPUIECKUX ToJIeH

1.34 HaGop asst ieMOHCTpalluil MArHUTHBIX TOJIEH

1.35 Ha6op nemonctpanuonnsiii "IlocTossHHBIN TOK"

1.36 Hab6op nemoncrparmonnsiii "['a30Bbie 3aKOHBI U CBOMCTBA HACKHIIIEHHBIX TAPOB"

1.37 Ha6op nemoncTpanronnsiii "BomHoBas ontuka"

1.38 CrnekTpocKoI ABYXTPYOHBIH

1.39 Habop cnekTpabHBIX TPYOOK C HCTOUHUKOM MUTAHUS

1.40 KomriekT nocy/ipl 1€MOHCTPAIMOHHON C MPUHAJIC)KHOCTIIMU

1.41 Kommekr npoBoioB

1.42 JlonmosiHuTeIbHOE 000PYIOBAHUE

1.42.1 | I'eneparop 3ByKOBOI

1.42.2 | MammuHa BoJgHOBast

1.42.3 | Iluctoner GATUCTHYCCKUNA

1.42.4 | Habop nemoHCcTpannoHHBIN "MexaHndeckue siBieHus "

1.42.5 Habop nemoHcTpanroHHbIi "MexaHnuecKkue KoeOaHus U BOJTHBI"

1.42.6 | HaGop neMOHCTpanMoHHBIN "DIeKTpoinHaMHKa"

1.42.7 Ha6op nemoncTpanvonsslii "BoiHoBast BaHHA"

1.42.8 | HabGop nemoHncTpanmonnsii "['eomerprueckas onTuka'

1.42.9 KomrmiekT mpuGopoB 1 MpUHAIIICIKHOCTEH I IEMOHCTPAIIMKM CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH

1.42.10 | HaGop nemoHncTpanmonnsii "Onpenenenne nocrostuaoi [nanka”

3 Oo0opynoBanne 1Jis1 JIaDOPATOPHBIX Pa0OT M NPAKTHKYMOB

3.1 Ob6opynoBanue /it 7a00pPaTOPHBIX pabOT M YUEHUUYECKUX ONBITOB (Ha Oaze
KomIuiekToB st OI'9)

3.2 Habops! 111 npakTukyma

3.2.1 KOMIUIEKT 17151 IpaKTUKyMa IO ONTHKE

3.2.2 KoMIutekT niis npakTHKyMa 1o MExaHuKe

3.23 KoMIuiexT s npakTukyMa o MOJIEKYJISIpHON (U3HKe

3.24 KOMIUIEKT 17151 NpaKTUKYMa IO AJIEKTPUYECTBY

3.2.5 KoMIuiexT ns npakTuKyMa 1o 3JIeKTPOJAMHAMUKE
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[Tpunoxxenue 2
K MeToinueckuM peKoMeHAaIusIM

KOMILJIEKC MEP (JIOPOKHAS KAPTA)
O CO3JAHUIO U ®YHKIIMOHUPOBAHUIO JETCKHUX
TEXHOIIAPKOB «KBAHTOPUYM» HA BA3E OBILIEOBPA30OBATEJIBHbBIX

OPI'AHM3ALIUN
Ne HaumeHnoBanue MeponpusiTust OTBeTcTBEHHBIH PesyabTar Cpox
Y TBepKIeHBI:
.  JOMKHOCTHOE JIMIIO B COCTaBe
PETHOHANBHOTO  BEIOMCTBEHHOTO
MPOEKTHOTO O(HCa, OTBETCTBEHHOE
3a co3JaHue W (YHKIMOHHPOBAHHUE
[lIkonpHOrO KBanTOpHyMa; PacnopsnuTenbHblil akT
2. KOMIUTEKC Mep (IOpOoXKHast KapTa) Mo PETHOHAIBHOTO OpraHa
CO3JaHMI0 W (DYHKIMOHHPOBAHHIO WCTIOJTHUTENLHOM BIIACTH,
[xoneHOTO KBaHTOpHYMA; . OCYILECTBIISAIOMIETO
PHyMa, PernonanbHbII yi i 30 HOs0ps X - 1
1. 3. Peectp 00pazoBaTeIbHBIX roCyJapCTBEHHOE
. KOOPAUHATOP roja
opraHm3aiuif, Ha 0a3e KOTOPBIX yImpasjeHue B cepe
CO3/1aI0TCS [lIkonbHBIE obpa3zoBaHus (nanee -
KBanTopuymsr; pacTopsIUTeIbHbIN aKT
4. nepevyeHb nokasaresnen u POUB)
WHJIMKaTOpOB JeATeIbHOCTH
[xonsHOro KBanTopuyma;
5.  Ttumosoe TIOJIOKEHHE 0
JIeSITENIbHOCTH IxonpHOTO
KBanTtopuyma
1.ITucemo POUB
benepanbHOMY
orepaTopy o
COOTBETCTBUH
nH}PaCTPyKTYpHOTO
JIUCTA €QUHON
TEXHOJIOTHUYECKOH cpeie
HITO
. CornacHo
Pernonansubiii | 2. [Tucemo denepanbHOTO
CcopmupoBan u YTBEPKICH rpapuKy,
. KOOPAWHATOP, oreparopa o
2. |uHOGPACTPYKTYpHBI JHCT IS OCHAIICHUS o HaTpaBIIEMOMY
ODenepanbHBINA COOTBETCTBUH
[IxonsHOro KBanTOpHy™ma (benepaTbHBIM
orepaTop HHPPACTPYKTYPHOTO
. OTIepaTopoM
JCTa eTUHON
TEXHOJOTMUECKOH cpene
HITO
3. PacniopsinutenbHblit
aktT POUB 06
YTBEPXKIECHUH
nH}pacTPyKTYpHOTO
JmcTa
Co N . 1.ITucemo POVIB
OpPMUpPOBaH THUIOBOW NPOEKT Au3aiiHA U .
PMHD pu A PernonanbHeli (benepassHOMY 1o 1 deBpans X
3. | 30HHpOBaHUS MOMEUIeHUN [[IxonbHOTrO
KOOPJIHHATOP oreparopy o romga
KBanropuyma
COTJIACOBAHMH THIIOBOTO
JIM3aiiH-TIPOEKTa 1
30HUPOBAHMSI IOMEIICHUI
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Ne HaumeHnoBanue MeponpusiTust OTBeTcTBEHHBIH PesyabTar Cpox
2. [Mucemo denepanbHOTO
oreparopa o
COTJIaCOBaHUHU THUIIOBOTO
JIU3alH-IIPOEKTa U
30HHPOBAHUS
MOMEIEHU.
3. PacniopsnuTenbHbIi
akt POUB 06
YTBEPKICHHH THIIOBOTO
JIU3alH-TIPOEKTa U
30HUPOBAHUS
TIOMEILIEHUN.
[MuceMO pernoHaIHLHOTO
ObecmneueHO HaJI9He B
. KOOpAHMHATOPA C
o0meoOpa3oBaTeNFHON OpraHu3anuy, Ha 0aze N .
o N PernonanbHbrit rapaHTHei HATHYIHS
4. | koropoit cozmaercs LlIkonpHbl KBanTOpHYM, 1 mapta X rona
KOOpAMHATOP 6azoBoro Habopa
06a3oBoro Habopa OO0OpYIOBaHHS, CpPEACTB
000pyI0BaHUs, CPEICTB
00y4eHUs U BOCTIMTAHUS
00y4eHUs U BOCTIMTAHUS
W3Bemenus o
. | MIpOBeIEeHUN 3aKyIOK HJIH HE TT03HEee
OOBABICHEI 3aKyNKH TOBapOB, padOT, ycuyr | PernonHanbHBIH o
5. peecTp u3BenIeHHUH (110 15 dpespans X
s coznanust LlkomsHoro KBanTopmyma KOOpAMHATOP
¢dopme denepanbHOTO roja
omnepaTtopa)
ITo dbopme, onpenensemoit
Wudopmanmonnas crIpaBKa 00 . BEJJOMCTBCHHBIM
(hopman . P PerunonanbHbIi . He no3aHee 30
6. | obmeoOpazoBaTeIbHOI OpraHM3anuy, Ha Oa3e MIPOEKTHBIM O(PHCOM
o . KOOpAHHATOP ntoHs X roja
KoTopoii co3maercs LlkonpHbI KBaHTOpHYM HAIIIPOEKTa
«O6pazoBaHme»
JIokasibHBIE aKThI
0011e00pa3oBaTeNbHBIX
. N . HE MO31HEee
7 YTBepKIEeHBI TJTaHBI MeponpusATHii | PernoHanbHbIH opraHu3aImii, Ha 6ase 25 arvera X
" | lIxompHBIX KBaHTOPHYMOB Ha YUeOHBIH TOf KOOPJMHATOP KOTOPBIX CO3/1aHbI ro}z][a
[IxonpHBIE
Ksantopuymsl
ITo popme, onpenensiemoit
[osryueno CTAaHOBIEHO W  HAJIAXXEHO . MuHTIpOCBEICHUS
yHeHo, -y PerunonansHbIi p i He mo3aHee 25
8. | obopynoBanue, npruodpeTaeMoe TSt Poccun nnmn
KOOPJIMHATOP asrycra X roja
ocHarrenus [llkonpHOro KBanropuyma (beneparbHBIM
OIIepaTopoM
ITo popme, onpenensiemoit
IIpoBeneH (POTOMOHHUTOPUHT MO TMPHUBEIACHUIO
N N MuHnpocBeneHust
9 nomenlenuit  IlkonmpHoro Ksanrtopuyma B| PernoHaibHbIN Poconn mm He To3Hee 25
" | cooTBETCTBHE c METOJIMYECKUMU | KOOPIUHATOD, aBrycra X rojaa
®DenepanbHbIM
pekomeHaanusiMu MuHmnpocsenieHus: Poccuun
OIepaTopoM
CdopmupoBaH eIMHBIN KOMIUIEKCHBIN TUIaH
MEPOTPHUSITHI o OpTaHU3aIMOHHO- . .
o Pernonansnbrit PacniopsanurenbHbIil akT He To31Hee 25
10. |MeTomudeckol ToOIAECpKKE HHPPACTPYKTYpPHI
KOOPJIUHATOP POVB aBrycra X rojga
HalmoHanpHOTO TpoekTta «OOpa3oBaHHE», B
toM yucie [lIkonsupix KBanTOpHyMOB
IIpoBeneno  moBbimicHWEe — KBanupukamuu | PermoHambHbBII
Cnpagka 1o popme B teuenne
11. | megarorudeckux pabOTHHUKOB, PEATH3YIONIMX | KOOPIUHATOP,
. | demepanpHOTO OTIEpaTOpa X rona
o0pa3oBaTeNbHEIC TIPOTPaMMEI c| OenepanbHBIHA
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Ne HaumeHnoBanue MeponpusiTust OTBeTcTBEHHBIH PesyabTar Cpox
UCIIONIb30BAaHUEM  CPEACTB  OOy4YeHUs U oreparop
Bocrutanusi lllkonpHoro Kaantropmyma (1o
nporpaMmaM K3 peectpa  (eaepanbHOTroO
oreparopa)
. . HE Mo3AHee
Pernonansueiil | PacnopsauTenbHBIN akT
12. | Hauamo pa6otsr llIkonsHOTrO0 KBaHTOpHYMa 15 centsaops X
KOOPJIUHATOP POUB
roga
He no3axee 1
E>xexBapTanbHblii MOHUTOPUHT BBINOJIHEHUS S — Otuer @enepanpHOMy | OKTAOps X rofa,
13. | moka3zaTeneil co3gaHus u HYHKIIMOHHUPOBAHUS orepaTopy Mo UTOraM Janee
KOOPJIHHATOP

[IxonpHBIX KBaHTOpHYMOB

MOHUTOPUHTI'A ITOKA3aTCJIA

€)KEKBapPTAIIHHO B
TeYeHHe 3-X JIET
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[Tpunoxenue 3
K MeToandecKuM peKoOMEeHIAIMIM

Ilepeyennb 00meo0pa3oBaTeIbHBIX OPraHU3aluil, Ha 0a3e KOTOPBIX B
rogy
OCYLLIECTBJIAAETCS CO3aHMe JeTCKNX TeXHONnapkoB « KBaHTOpuym» B paMkax
(penepaabnoro npoexra «CoppeMeHHasi HIK0JIa» HAMOHAJIBHOIO MIPOEKTA

«Oo0pa3oBanue» B (naumenosanue cybvexma Poccuiickoti
Deoepayuu)
Ne | HaumeHoBanue HanmenoBanue IOpunnueckuii agpec HucneHHocTh
/Tl | MyHHUIIATIATBHOTO 0011eo0pa3oBaTeNbHOM 0011e00pa3oBaTENbHOM oOydaronuxcs
o0pa3zoBaHUs opraHusanuu, Ha 6aze KOTopon opraHusanuu (1o
IUIAHUPYETCSI CO3/1aHUE yCTaBy)

JETCKOT0 TEXHOIapKa
«KBanTOpHYM»
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[Ipunoxenue 4
K MeToandecKuM peKoOMEeHIAIMIM

MUHHUMAJIBHBIE IOKA3ATEJIN
CO3JAHUS U ®YHKIIMOHUPOBAHMUS JETCKUX
TEXHOIAPKOB «<KBAHTOPUYM» HA BA3E OBIIIEOBPA3OBATEJIBHBIX
OPTAHM3ALINI

N HammenoBanne HHIUKaTOpa/IOKa3aTEIA MunumanbHOE
MunumansHoOE
n/n 3HAYE€HHE B IO B

3HAYE€HHE B IOJI
MOCIIEAYIOIIKe
OTKPBITHS
OBl

YucneHHOCTh 00yYarommxcs 001eo0pa3oBaTeibHON OpraHu3aliy,
OCBaWBAIOIIMX JBa H OoJee yueOHBIX TWpeaMera M3 4HUCIa
NpeAMETHBIX ~ obmacte#t  «ECTeCTBEHHOHAYYHBIE  MPEAMETHIY,
«EcrectBeHnbie  Hayku», «Martemarnka u  uH(pOpMaThKay,
«O01IecTBO3HAHNE U €CTeCTBO3HAHUEY, « TexHomorus» u (W) Kypca
BHEYPOUHOU JEATEILHOCTH OOIICHHTEIICKTYalbHOM HAMPaBICHHOCTH
C HUCIOJIb30BaHUEM CPeICTB 0OydeHuss u BocmuTanus IlIkonbHOrO
Ksanropuyma (4eioBek B rox) !

250 500

YuciaeHHOCTh JeTel, OCBaMBAIOLINX JOTIOJIHUTEIbHBIC
o061eo0pa3oBaTebHbIC PO PaMMEI TEXHUYECKOM u
2. | ecTeCTBEHHOHAayYHOW HAINPaBICHHOCTH C MCIOJIb30BAHHUEM CPEICTB 100 200

oOy4enust u Bocriutanus IllkonsHoro Kanrtopuyma (4enoBek B T0J)
2

UucnenHocts nered or 5 a0 18 5er, HOpUHSABIIMX Yy4acTUE B
MIPOBEJICHHBIX IIKOJIEHBIM KBantopuymom BHEKJIACCHBIX
3. | MeporpuATHsAX (B TOM YHCIIE JAUCTAHIMOHHBIX), TEMaTHKa KOTOPBIX 1000 2000
COOTBETCTBYET HalpaBJICHUSIM JeATeTbHOCTH [konmpHOTO
KBanropuyma (4€I0BEK B rOx) >

KonndecTBo npoBeIeHHBIX BHEKIACCHBIX MEPOIIPHUATHH (B TOM YHCIIE
JMUCTAHIIMOHHBIX) IUIsI neTed ot 5 mo 18 ser, TemaTHka KOTOPBIX
COOTBETCTBYET HATIPaBJICHUSIM JIeATEeILHOCTU IlIxonpHOTO
KsanTopuyma (eAHHUI] B TOT)

3.1

! Mcnonp3oBanue 060pyaoBaHys, cpeacTB o0ydeHus U Bocnutanus lkonsHoro KeantopryMa BO3MOKHO Ha BCEX
YPOBHSIX 00IIero oOpa3oBaHMs M IEJIECO00pa3HO Ui peajn3ald YpPOUYHOH M BHEYPOUHOW MAEATENBHOCTH MO
MporpaMMaM €CTECTBEHHO-HayYHOU M TEXHOJIOTMYECKOM HampaBiieHHOCTe!. Pacuer mokazartens npenycMaTpuBaeT
CYMMHUpPOBaHHE YHCJICHHOCTH OOYYaIOMMXCS O00Ieo0pa3oBaTebHON OpTraHU3aliy, KaXKIbli W3 KOTOPBIX
3a/leficCTBOBaH B OCBOCHHH HE MEHEe JIByX IPEAMETOB, KypCOB, AWCIHIUINH (MOAIYJeH) eCTeCTBEHHO-HAyIHOH H
TEXHOJIOTHYECKOW HAIpaBICHHOCTEH B paMKax peaJln3allid OCHOBHBIX O0me00pa3oBaTEeIbHBIX IPOTPAMM.
VYuuteiBaroTcss y4eOHBIE TIpeAMETH W3 4YHCIIA TPEAMETHBIX oOmactedl «Martematnka M HH(GOpPMAaTHKay,
«OO0mecTBO3HaHNE U ecTecTBO3HaHHWE», «TexHomorus», «EcTecTBeHHOHaydHBIE NpeAMETH», «EcTecTBeHHBIE
HayKn» W (WIHM) Kypchbl BHEYPOUHOH IESTEIbHOCTH OONICHMHTEIJICKTYaIbHOW HANPaBIIEHHOCTH, PEaIn3yeMble C
UCIIOJIb30BaHUEM CpecTB o0yueHus U Bocnutanus [lIkomsHoro KBanropuyma.

2 Pacuer mnokasaTens IIPEAyCMATPUBAET CYMMHUPOBAaHHE YUCIEHHOCTH OOydYaromuxcs oO0meo0pa3oBaTeabHOM
OpTraHW3aIliH, OCBAaWBAMOIIUX JIONOJHUTEIbHBIE  O00IIe0Opa3oBaTeNbHBIE  MPOrPAMMBI  TEXHHYECKOH U
€CTECTBEHHOHAyYHOH HANpPaBIEHHOCTH C HCIIOJb30BAaHUEM CpeACTB o0ydeHus u BocrmTanus llkombHOTO
Ksantopuyma. [lpu pacdere moOKaszarelis YYUTHIBAIOTCS IPOTPAMMBI JHOOOHM JUIMTEIBHOCTH, B TOM YHCIIC
KpaTKocpouHble. Pacuer mokaszarens mpegycMaTpuBaeT ydeT JeTel, 3aUMCIICHHBIX Ha JOTIOJHUTEIhHBIC
o01mreoOpa3oBaTeNbHBIE IIPOTPaMMBI B COOTBETCTBHH C ITPUKa3aMH 00pa30BaTeIFHON OpraHu3anuy.

3Pacuer mokaszarens mpexyCMaTpMBAET CYMMMPOBAHHME YHMCIEHHOCTH JETEH OT 5 10 18 JEeT, KOTOphle TpHHSIHN
yuyactue B mepornpusatuax [lkxonpHoro KBaHtopriyMa TEXHOJIOTHYECKON M €CTECTBEHHOHAYYHOUN HalpaBJIe€HHOCTEH
(B TOM 4YHCIEe JUCTAHIIMOHHBIX). MepOonpHusaTHs JIOJDKHBI OBITh 3aUKCHPOBAHBI B IUTaHE PabOTHI
00meoOpa3oBaTeNbHOW OpraHU3alyy, WHGOpPMANWs O TPOBENCHHBIX MEPONPHUATHIX pa3MellaeTcs Ha caifre
00111e00pa3oBaTeNbHON OpraHu3alny.
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KomngectBo oOywarommuxcst 5-11 KiaccoB, NPUHSABIIAX y4acTHE BO
BCEPOCCHHCKOH  OJNMMIHMAJEC  IIKOJBHUKOB WM  OJUMITHagax
IIKOJIbHUKOB, ~ NPOBOAWMBIX B  MOPAOKE, YCTaHABIMBAEMOM
4. | denepanpHBIM OpraHOM WCIHOJHUTEIBHOW BIIACTM HE  HIKE 0 10
pPETHOHANBHOTO YPOBHSA IO TpeAMeTaM €CTEeCTBEHHOHAy4YHOH,
MaTeMaTHYeCKON MM TEXHOJOTMYEeCKOW HANpPaBJICHHOCTH (4EI0BEK B
TOJ)

5. | Homns memarormueckux padotHukoB [lIkomsHOTO KBaHTOpHYMA,
MIPOMIEAIUX 00yICHHE TI0 IIPOTpaMMaM U3 peecTpa IporpaMm 100 100
noBbIenns kpanupukaimu Oenepansroro oneparopa (%) *

4 B cooTBeTcTBUM ¢ TyHKTOM 2 uacTh 5 craten 47 ®enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O06
obpazoBanmn B Poccuiickoii ®enepanuu» MOBBINICHHE KBATHM(QHUKAIIUM  IEJATOTHUYECKUX  PaOOTHUKOB
OCYILIECTBIISIETCS HE PEXE OJHOTO pa3a B TPH roja. B 3HaUeHWM IMOKa3aTelsl YYWTHIBAIOTCS CIIydad HAJIHYUS Y
MEeIarOTMYeCKOro pabOTHUKA aKTyaJbHOTO JOKYMEHTa O TIOBBIIICHWM KBaJIH(PHUKALNH, COOTBETCTBYIOIIETO
HampaBieHusAM nestenbHocTH llIkomsHoro KsanTopmyma. Taroke yduThIBaeTCs HalWdWe Y IEAarOTHYECKUX
PabOTHHUKOB YAOCTOBEPEHUH O MOBBIIICHUH KBATU(GUKAIIUH IO IPOTpaMMaM U3

®denepaibHOTO peecTpa 00pa30BaTEIbHBIX MIPOrPAMM JOMOTHUTEIEHOTO MPOPECCUOHATBHOTO 00pa30BaHus.
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[Ipunoxenue 5
K MeToinueckuM peKOMEHAAUAM

Tunosoe Ios1oxeHue
0 1eTcKkoM TexHonapke «KBanropuym» Ha 0a3e
<HaumeHnosanue 00uwE0OpPazoeameIbHoll OPaAHU3AUUU>

1. OO0mue MoJI0KEeHUs
1.1. Jerckuit TexHomapk «KBanTopuym» Ha 0aze <wHaumeHnosanue
obweobpazoeamenvroli opeanuzayuu>  (nanee — Ilkonapubit KBanTopuym)

CO3/laH C 1EeJNbl0 pa3BUTUA y  OOYyYalOIIMXCS  E€CTECTBEHHO-HAY4YHOH,
MaTeMaTH4ecKor, HH(HOPMAITMOHHOU IPaMOTHOCTH, (POPMHUPOBAHUS KPUTHUECKOTO
U KpPEaTUBHOTI'O MBIIUICHHS, COBEPIIEHCTBOBAHUSI HABBIKOB €CTECTBEHHO-HAYUYHOMU
Y TEXHOJIOTUYECKON HAIPABICHHOCTEN.

1.2. IlxonbHeI1 KBaHTOpHYyM HE SBISETCS HOPUAUYECKUM JIHIOM U
JEUCTBYET TUTSE JOCTHKEHHUS YCTaBHBIX enen <HaumeHo8aHue
0bweobpazoeamenvHol opeanHuzayuu™> (nanee — YUpexJIeHUe), a TakkKe B LeIx
BBINIOJIHEHUS 337a4 W JOCTHKEHUS IOKa3aTelled U Pe3ysbTaToB (penepaibHOro
npoekTa « CoOBpeMeHHas IIKOJIa» HAIMOHATIBLHOTO MpoekTa «O0pa3oBaHue».

1.3. B cBoenn pesrenpHOoCTH llIKONbHBIMN KBaHTOpHYM pyKOBOICTBYETCS
®enepanbHbiM 3ak0HOM Poccuiickoit @enepanuu ot 29.12.2012 Ne 273-d3 «O06
oOpazoBanuu B Poccuiickoit denepanuny, , UHBIMM HOPMaTHUBHBIMU
IOKyMeHTamu  MuHucrepcrBa  mnpocselieHuss  Poccuiickon — ®enepauuu,
HOPMATUBHBIMU NpaBOBbIMU akTamu Poccuiickon denepanuu, nporpamMmMon
pa3BUTUSl  <HaAUMeHO8aHUe 00WeodpPa3z0eamenbHol  Opeanu3ayuy™>, TJIaHAMU
paboThI, yTBEPKICHHBIMU YUpEIUTEIeM U HacTosumM [lonoxeHuem.

1.4. IxonbHblii KBaHTOpUYM B CBOEHl [E€ATEIBHOCTH MOJYUHSACTCS
PYKOBOJUTEIO YUpexKIEHUs (TUPEKTOPY).

2. Hean, 3agaum, ¢Qyaxkuuun  gesareJbHocTH  IlIkoabHoro
KBantopuyma

2.1.  OcHoBHol Henwto aedarenbHocTH konpHOrO0 KBantopuyma sBisiercs
COBEPIIICHCTBOBAaHUE YCJIOBUU JJIS TOBBIINICHUS KauecTBa 0OIIEro oOpa3oBaHMS,
paciiMpeHre BO3MOXXHOCTEH 00ydYarolIuXcsi B OCBOCHUHU YYEOHBIX MPEAMETOB U3
npeaMeTHbIX oOnacTeil «EcTecTBeHHOHAay4HbIe MNpeaMeTh»,  «EcTecTBeHHBIE
HayKn», «MaTtematuka u nHdopmaTuka», «O0IIECTBO3HAHNE U €CTECTBO3HAHUEY,
«Texuonorusi», KypCOB BHEYPOUHOM JEATETLHOCTH OOIICHHTEIUIEKTYaTbHOM
HAIMPaBJICHHOCTH, peaM3alid TPOrpaMM  JIOMOJHUTEIHLHOTO  00pa3oBaHUS
€CTECTBEHHO-HAYYHOU U TEXHUYECKOW HAIIPABJIECHHOCTEN.

2.2. 3apayamu IkonpHOro KBantopuyma siBISIIOTCA:

2.2.1. peanu3zanysg OCHOBHBIX  00I1€00pa30BaTENbHBIX MPOTPaMM IO

y4eOHbBIM npeaMeTam €CTECTBEHHO-HAYYHOM u TEXHOJIOTUYECKON
HaIlpaBJICHHOCTEH, B TOM 4YHCIICE B paMKaX BHEYPOUYHOH JI€ATEILHOCTH
oOyyJarommxcs;

2.2.2. pa3paboTka W pealu3alusi Pa3HOYPOBHEBBIX JIOMOJHUTEIbHBIX
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o0mieo0Opa3oBaTeNbHbIX MPOrPaMM  €CTECTBEHHO-HAYYHOM M TEXHUYECKOU
HaIIpaBJIICHHOCTEN, a TaK)K€ HWHBIX MPOTpaMM, B TOM YHCJIE B KAHUKYJSPHBIN
IIEPUOJ;

2.2.3. BOBJIEUEHHE OOYYaAIOIIMUXCAd M MEJarornyeckux pabOTHUKOB B
IIPOEKTHYIO JIESTEIIBHOCTB;

2.2.4. opranu3zanusi BHEY4eOHON AESITENPHOCTH B KAHMKYJSIPHBIN IMEPHOJ,
pa3palboTKa U pean3anns COOTBETCTBYIOIUX 00pa30BaTEIbHBIX MPOrPaMM, B TOM
yucie IS Jlarepei, OpraHM30BaHHBIX O00pa30BaTEIbHBIMU OpraHU3alUsIMH B
KaHUKYJISIPHBIN TIEPUOT;

2.2.5. noBblllieHUe  MPodEeCcCUOHATBHOTO  MAacTEepPCTBAa  MEIarorMuecKux
pabotHukoB  llkonpHoro  KBaHTOpuyma, pealu3ylOIIUX  OCHOBHBIE U
JIOTIOJIHUTENbHBIE 00I11€00pa30BaTEIbHbIE IPOIPAMMBI.

2.3. IxonpHel KBaHTOpUYM 11 JOCTHKEHUS LIEJIU U BBIIOJHEHUA 3a1a4
BIIPABE B3aUMOJICHCTBOBATH C:

- pa3nUYHBIMU O0pPa30BATEIbHBIMU OpraHU3alUAMU B (OpMe CETEBOro
B3aMMOJICHCTBUS,

- C UHBIMHU 00pa30BaTEIbHBIMH OpraHu3alusIMu, Ha 0a3e KOTOPBIX CO3/1aHbI
JeTCKHUE TexHomapku « KBaHTOpryM»;

- ¢ @exnepanbHbIM  ONEPATOPOM, OCYIIECTBISIOMMM (YHKIUHA IO
UH()OPMAITMOHHOMY,  METOJWYECKOMY W  OpPraHU3alMOHHO-TEXHHYECKOMY
CONMPOBOXKJICHUIO MEPONPUATUNA MO CO3JaHUI0 U (DYHKIIMOHHPOBAHUIO JIETCKUX
TeXHOMapkoB «KBaHTOpUyM», B TOM 4YHCJIE [0 BOIPOCAM IIOBBIIICHUS
KBaJIU(UKAIIUK TeIaroruueckux pabOTHUKOB;

- oOydJalIUMUCA M POJUTENSMU (3aKOHHBIMU  TNPEACTABUTEISIMU)
oOyJaromuxcs ¢ IPUMEHEHUEM JAUCTaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUH.

3. [Topsanok ynpasinenus LlIkonsapiM KBanTOpHiyMOM

3.1. PykoBoautenb YUpexaeHUs U3JAET JOKaJIbHbIA HOPMATUBHBIN akT O
HazHaueHnu pykosogutens IlkonsHoro KBantoprnyma (KypaTropa, OTBECTBEHHOTO
3a (YHKUMOHUPOBAHME M pa3BUTHE), a Takke o co3nanuud IIkoapHOTO
KBanTopuyma, yTBepXKAaloLEro mnoyiokeHue o aearenbHocTd IIkoabHOTO
KBanTopuyma.

3.2. PykoBonutenem IIkonpHoro KBaHTopuyma MoOKeT ObITh Ha3HayeH
COTPYIHUK YUPEXKACHUS U3 YUCIIA PYKOBOJSIIMX U MEeIarornyeckux paboTHUKOB.

3.3. PykoBogutens HIkonsHoro KBantopuyma o0s13aH:

3.3.1. ocyiiecTBAsATh OMEPATUBHOE PYKOBOJICTBO IxonbHBIM
KBanTopuymom.

3.3.2. IlpencraBnars  uHTepechl  [llkompHoro  KBanTopuyma 1o
JOBEPEHHOCTH B  MYHMIMNAIbHBIX, TOCYJAapCTBEHHBIX OpraHax pEruoHa,
Oopra’u3anusax s peann3anuu uenen u 3aaad llkonsroro Ksanropuyma.

3.3.3. otuuthiBaThCcs nepen JupexkropoM VYupexxaeHus O pe3ysbTrarax
pabotsl HlkonsHoro KBantopuyma.

3.3.4. BBINIONHATH WHbIE 00513aHHOCTH, IPEAYCMOTPEHHbBIE
3aKOHOAATENBCTBOM, YCTaBOM YUPEXKACHUSA, JOJDKHOCTHOW WHCTPYKIMEH U
HacrosamuM [lonoxeHnnem.
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3.4. PyxoBoautens llIkonpHoro KBantopuyma Bopase:

3.4.1. ocymiecTBIATh paccTaHoBKY KaapoB IllkonsHOoro KBanTOpHnyma,
npueM Ha paboTy KOTOPBIX OCYIIECTBISETCS MPHUKa30M  PYKOBOAMTENS
Yupexaenus;

3.4.2. MO COIJIaCOBaHUIO C PYKOBOJUTEIEM YUpPEKIEHUS OPraHU30BBIBAThH
yueOHOo-BocnuTaTelbHbli npouecc B lIkonbHoM KBaHTOpHyME B COOTBETCTBUU C
uenssmMu 1 3anadamu [IkonpHoro KBantopuyma u oCymecTBIsTh KOHTPOJIb 3a €T0
peann3anuen;

3.4.3. oCylIeCTBIATh MOATOTOBKY OOy4YalOIIMXCS K Y4acCTHIO B KOHKypcax,
OJIMMITUAJIAX, KOHPEPEHIUAX U UHBIX MEPONPUATHSAX MO NpOodUII0 HampaBlIeHUN
nesrenpHocTH [lIkonsHOr0 KBanropuyma;

3.4.4. 10 COINIACOBAaHHUIO C PYKOBOJMTENIEM YUPEXKICHHUS OCYLIECTBIATH
OpraHM3alMi0 U MPOBEJCHUE MEPOIPHUATHH 1Mo Npoduiao HampaBiIeHHUM
nestenpHocTH [lIkonsHOr0 KBanropuyma;

3.4.5. oCylIECTBIIAT MHBIE IIpaBa, OTHOCAIIMECS K JICITEIBHOCTH
[xonpHOro KBantopryma u HEe MPOTUBOPEYAILIME LEISAM U BHJIaM JIEATEIbHOCTH
oOpa3oBaTeIbLHOM OpraHM3allud, a TakKXXe 3aKOHOAATeNbCTBY Poccuiickoit
denepanum.
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[Ipunoxenue 6
K MeToau4eckuM peKoMeHAaIHsIM

PexoMenayemblii IpMMepPHBbIii IepedyeHb 000PYA0BAHUSA, PACXOTHBIX
MaTepuajioB, CPeICTB 00y4YeHUsI M BOCTIMTAHUSA B LeJISX CO3JaHMS JETCKOT0
TexHonapka «Ksanropuym»

Koua-
Ne /i Oo0pa3oBartesibHOE PexomenayeMble KpaTKue NpUMepHbIe o
B peuienue TeXHUYeCKHe XapaKTepPUCTUKHI IIIT,
OBOPYJIOBAHME JIJIS1 OBSI3ATEJBHBIX HAITPABJIEHUI
1.1. KoMmnbroTepHoe u npe3eHTallMOHHOE 000PY10BaHHE

dopm-dakTop: HOYTOYK;

Pasmep nuaronanu: ne menee 15.6 qroiMoB;
Pazpemenue skpana: Full HD, Quad HD wnnm
Ultra HD;

OO61muii 00beM YCTaHOBIEHHOM ONEepaTUBHOM
maMsATH: He MeHee 8 1'0aliT;

MakcuMmanbHbIA OOIIHIA MTOICPIKUBACMBIT
00beM onepaTUBHOM NMamsITH: HE MeHee 16
I'GaiiT;

O0beM SSD nakomnutens: He MeHee 240 I'0aiiT;
becripoBoanas cBs3b: Wi-Fi;

KonuyecTBO BCTpOEHHBIX B KOPITYC TTIOPTOB
USB: He MeHee 2, u3 KOTOpBIX HE MeHee |
noipkHO O0bITh USB Bepcuu e Huxe 3.0;
Paspemienne B30-kamepbl, MIIUKCeNb: HE MEHEE
0.3;

Bcerpoennsiit Mukpogdos;

KnaBuarypa ¢ packiiagkoit 1 MapKUpOBKOH
1.1.1. HoytOyx xnasum QWERTY/MIYKEH; 30
[Tonneprkka ctaHAapTOB OECIIPOBOAHOM CBSI3U:
802.11a/b/g/n/ac;

[Tpon3BOAUTENBHOCTH Mpolieccopa (3HaUeHHE
nokazarens «CPU Mark» mo Tecty «Laptop &
Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): ne
Menee 5000 empHmMIT;

Hannuue MaHUmynsiTOpa MBIIIb B KOMILJIEKTE:
Aa;

VYcraHoBIeHHAs onepalMoHHasi CUCTeMa C
rpaduuecKuM MoJib30BaTeNbCKUM UHTEpdencoMm,
CBEJICHUS 0 KOTOPOM BKIIFOUEHBI B €TUHBII
peecTp pOCCUICKUX MPOTrpaMM IS
AIIEKTPOHHBIX BHIYMCIUTEILHBIX MAIIVH U 0a3
JTAHHBIX;

Y cTaHOBIIGHHBIH MTaKeT OPUCHOTO
MIPOrPaMMHOT0 0OecreueHusi, COBMECTUMOTO C
YCTaHOBJICHHOW OIEPallMOHHOM CHUCTEMOM,
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Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

CBEICHHSI O KOTOPOM BKJIFOUEHBI B €IMHBIN
peecTp POCCUMCKUX TPOTPaMM IS
AIIEKTPOHHBIX BHIYMCIUTENIBHBIX MAIUH U 0a3
JaHHBIX.

1.1.2

MO®V tun 1

Tun ycrpoiictBa: MHOTO(YHKITHOHAIBHOE
ycrpoiictBo (MDY);

LIBeTHOCTD IeYaTh: YepHO-Oemas;

TexHoorHs evaTu: dIeKTporpaduyeckas
(J1azepHasi, CBETOIMOAHAS );

®dopwmar neyatu: He MeHee A4;

Tun ckaHUPOBaHUS: MPOTSHKHBIN/TUTAHIICTHBIN;
Bo3MoXHOCTE CKaHUpOBaHUs B (hopMaTax: HE
MeHee A4,

Cnoco0 nmoakmouenusi: LAN, Wi-Fi, USB

1.1.3

M®YV tum 2

Tumn ycrpoiictBa: MHOTO(YHKIIHOHAIEHOE
ycrpoiictBo (MDY);

[{BeTHOCTD I€YaTh: 1IBETHAS;

dopwmart neyaTu: He MeHee A4,

Tun ckaHuPOBaHMS: TPOTSHKHBIN/TTAHIIETHBII;
Bo3MmoxHOCTh ckaHHpOBaHUS B (popMaTax: He
MmeHee A4;

Cnoco06 nmonkmrouenus: LAN, Wi-Fi, USB.

1.1.4

Tenexka 1 3apsSaku 1
XpaHeHus: HOyTOYKOB

THUII KOpITyca: METal;
BO3MOXXHOCTh 0€30I1aCHOT0 3aIllUIIEHHOTO
3aMKOM XpaHEHHsI HOYTOYKOB: HaJIM4HeE,;
BO3MOXKHOCTb 3apsiIKM HOYTOYKOB: HaJM4HeE,
nojyep)kka Hoyroykos m.1.1.1.;

Hanuuue poyrepa Wi-Fi crannapra 802.11n nnu
COBpeMeHHee: | IIT. nmojaepKKa HOyTOyKOB
m1.1.1.;

KOJINYECTBO HOYTOYKOB: OT 15 mITYyK, mojepxKa
HOyTOYKOB 1.1.1.1;

Hanpsoxenne nuranust: 220B\500;
[ToTpebnsiemass MOIITHOCTH, BT (Makcumym):
2500;

[Totpebnsemslii Tok, A (Makcumym): 12;

JlnnHa mHypa IeKTpONUTaHus: oT 2,5 MeTpa;
3amuTa OT nepeHanpsKeHns, KOpOTKOTo
3aMbIKaHUs: HAIMUUE;

Koneca g nepenBu»keHus: ¢ TOPMO30M:
HaJIMYueE.

1.1.6

OnumyapT

Pa3mep paboueii obmactu: He menee 700x1000
MM

1.1.7

NHTepakTUBHBIN
KOMIIJIEKC C
BBEIYHCIIUTEILHBIM
0JI0KOM U MOOMIJIBHEIM

WHTEepaKTHBHBIN KOMIUIEKC C BBIYHCIUTEIBHBIM
OJIOKOM U MOOMJIBHEIM

KPEIUICHHEM JIOJDKCH COOTBETCTBOBATH
CJICAYIOIIMM TEXHUYECKUM
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Kou-
Ne n/m Oopa3oBaTtesibHOE PexomeHnayemMble KpaTKue NpUMepHbIe o
B peuieHue TeXHHYeCKHe XapaKTepPUCTUKHI IIIT,
KpeIIeHHEeM TpeOOBaHUSIM:

Pa3mep nuaronanu: He menee 74 10MMOB;
Paspenienne sxkpaHa 1o ropu30HTAIN: HE MEHEe
3000 nuxcenei:

Paspenienue skpaHa 1o BepTUKAIU: HE MEHEE
2100 nukcenei;

[Tonnepxka pazpemenus 3840x2160 nukcenei
(npu 60 I'n): na;

Hanuuue BCTpoeHHOM aKyCTUUECKON CUCTEMBI:
Aa;

KonnuectBo Touek kacanus: He MeHee 20;
Bricora cpabaThIBaHHS CEHCOpA OT MTOBEPXHOCTH
sKpaHa: He Oosee 3

MUJUTUMETPOB;

Bpewms oTkiinka ceHcopa kacanusi: He Ooisiee 10
MUJUTACEKYH/I;

Bcerpoennbie pyHKIIMU pacno3HaBaHUsi OOBEKTOB
KacaHus: 11a;

KonuyecTBO moaepkuBaeMbIX CTUITYCOB
OJIHOBPEMEHHO: HEe MEHee 2;

BosmosknocTts moakmtoueHus k cetu Ethernet
MIPOBOAHBIM CIIOCOOOM: 11a;

BosmosknocTs moakiroueHus k cetu Ethernet
6ecripoBogHbIM criocoboM (Wi-Fi): na;
B03M0OXHOCTB MCIIONB30BAHUS JIAJJOHH B
KauecTBE MHCTPYMEHTA

CTUpaHUS: 1a;

Hannuue uHTErprpOBaHHOTO AaTYUKA
OCBEIICHHOCTH JIJI aBTOMaTHYECKON KOPPEKITUU
SPKOCTH MOJACBETKH: J1a;

Hanuuue ¢pynkium 0ecipoBoAHOM niepeadn
M300paXeHUs C YCTPOUCTB

Ha 06a3e OC Windows: na;

Hamnuue ¢pyHkimm 6ecripoBoAHOM niepeaadn
M300paKeHHsl C yCTPOMCTB

Ha 6a3ze OC MacOS: na;

Hanuuue ¢pyHkimm 0ecipoBoAHOM niepeadn
M300paxXeHHs C YCTPOUCTB

na 6aze OC 10S: na;

Hamnuue ¢pyHkimm 6ecripoBoAHOM niepeaadn
M300paKeHUsI C yCTPOMCTB

Ha 6a3e OC Android: na;

B03MOXHOCTB yJJaIEHHOTO YIIpaBJICHUS U
MOHHUTOPHHTA: 14,

Hanuuue xperieHus: B KOMILIEKTE: 1a;
Hanuuue crnota Ha Kopiryce JiIsl YCTAaHOBKU
JOTIOTHUTEILHOTO

BBIYHCIUTENHLHOTO OJI0Ka: N1a;

MakcumanbHBINA MOICPKUBAEMBIN 00beM
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Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

ONepaTUBHON MaMATH

JIOTIOJTHUTEIFHOTO BBIYMCIUTEIBHOTO OJI0Ka: HE
Menee 8 ['0;

MaxkcuManbHbBIN MOAIePKUBAEMBI 00BeM
HAKOIUTEs

JIOTIOJTHUTEIBHOTO BBIYMCIUTEIBHOTO OJI0Ka: HE
menee 128 I'0;

Pazbem 11 OKIIFOUEHUS TOTIOTHUTEILHOTO
BBIUHCIUTENHLHOTO OJI0Ka ¢

KOHTaKTaMH 3JICKTPOIUTAHUS BRIYUCIIUTEIHLHOTO
0JI0Ka OT BCTPOEHHOTO

0JI0Ka MUTaHUS MHTEPAKTHBHOTO KOMIUICKCA
KOHTaKTaMH JIJIs

noJKJItoueHus 1udposoro Buaeocuruaia u USB
JUTSL TIOJTKITFOYCHUS

CEHCOopa KacaHHs: HAJINYKE;
[Tpou3BOAUTENBLHOCTH MpoLECcCOpa
JOTIOTHUTEIFHOTO BEIYUCIUTENLHOTO OJI0Ka
(3Hauenne nokazarens «CPU Mark» o tecty
«Desktop CPU Perfomance»
https://www.cpubenchmark.net/desktop.html
wiu 1o Tecty «Laptop & Portable CPU
Performance»
https://www.cpubenchmark.net/laptop.html): ne
Menee 7000 enuHmIL;

Paspenienne Ha BbIX0/i€ BUEOaqanTepa
BBIUMCIUTENBLHOTO OJI0Ka pU

paboTe ¢ MHTEPAKTUBHBIM KOMIUJIEKCOM: HE
MmeHee 3840 x 2160 nukceneit

npu 60 I'w;

Hanu4ne y 70NOTHUTEIHHOTO BHIYACITHTEIHHOTO
61oka 6ecrpoBOIHOTO

moxayist Wi-Fi ve amke 802.11a/b/g/n/ac;
MaxkcuManbHBI YPOBEHB ITyMa MpH padboTe
JOTIOJTHUTEIILHOTO

BBIUKCIUTENIBHOTO OJI0Ka: He 6onee 30 nbA;
Hannyue B KoMIIIIEKTe MOOMIIBHOTO
METAJUINYECKOT0 KPETUICeHUsI, 00eCTIeYHBAIOIIETO
BO3MOYKHOCTh HAITOJIbHON YCTAaHOBKU
WHTEPAKTUBHOT'O KOMIUIEKCA, C TIEPEIBUKHON
KOJIECHOM 0a30i U BO3MOXKHOCTBIO (PHKCAIIUI
KOJIeC JUIS UCKITIOUEHUS] HETIPOU3BOILHOTO
JIBUKCHHUS;

[TpenycraHoBICHHAS ONIEpPALIMOHHAS CHCTEMA C
rpauYeCcKUM IMOIb30BaTEILCKUM HHTEpPeiicom,
obecrneunBaromias paboTy pacmpoCTpaHEHHBIX
00pa3oBaTeNbHBIX M OOIIECUCTEMHBIX
IIPUJIOKEHUN: HAJTUYHKCE,

OyHK1Ms rpagrueckoro KOMMEHTHPOBaHUS
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Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

MOBEPX MPOU3BOJILHOIO N300paKEHUSI, B TOM
quciIe 0T (PU3UYECKH MOIKIIOYEHHOTO
MCTOYHHMKA BUJICOCUTHAJIA: HAJIMYUE;
HMHTerpupoBaHHbIN B [T0JIb30BATEIbCKHUN
uHTepderic GyHKIrmoHan

POCMOTpa U paboThI ¢ (aiTaMu OCHOBHBIX
dbopmaroB ¢ USB- HakomuTeneH WM CETEBOTO
cepBepa: HAJINYUE;

HuTerpupoBaHHble CpeicTBa, 00ECIIeUnBAOIINE
CIenyrOIHA (YHKIIMOHAIT:

— CO3[JaHUE€ MHOTOCTPAHUYHBIX Y4eOHBIX
3aHATHI C UCIIOJIb30BAaHUEM

MEIMAaKOHTEHTA Pa3InYHbIX (HOPMATOB,

— CO3/1aHME HAAMKMCEeN 1 KOMMEHTapHEB OBEPX
3aIyIEeHHbIX

MIPUITOKEHUH,

— pacrno3HaBaHue GUTyp ¥ PYKOIIHCHOTO TEKCTa
(pycckuii, aHTIHICKHIA

A3BIKH),

— HaJIMYME UHCTPYMEHTOB PUCOBAHUS
reOMETPUUECKUX (PUTYpP U JTUHUMN.
Berpoennbie pyHKIMU:

— IeHepaTop CIydalHbIX YHCET,

— KaJbKYJIATOP,

— JKpaHHas KJjaBuaTypa,

— Taiimep,

— peAaKTop MaTeMaTu4eckux Gopmy.
DNEeKTPOHHBbIE MATEMATHUYECKUE NHCTPYMEHTHI:
— LHpPKYJIb,

— YTOJIbHUK,

— JIMHEHKA,

— TPaHCIIOPTHD.

Pexxum «Oenoi JOCKW) ¢ BO3MOKHOCTBIO
CO3/aHMS 3aMETOK, PUCOBaHUS,

paboThI ¢ TabnuIaMK U rpaduKaMu: HaJU4due.
Wmmnoprt ¢aitnos popmaros: PDF, PPT, PPTX

1.2

EctecTBeHHOHAYYHBIIA 1]

pouib

1.2.1

udposas nadopaTopust
0 SKOJIOTUH

ObecnieunBaeT NpoBeiCHNE y4eOHOTO
HKOJIOTMYECKOTO MOHUTOPUHTA
MHCTPpYMEHTaJIbHBIMU MeTo1aMu. HabGop
MPUMEHSIETCS TIPU U3YUSHHUH YKOJIOTHH,
OMOJIOTHH, XUMHH, Teorpaduu U
[IPUPOLOBEAECHUS, & TAKXKE I
WHIUBHUTYJIbHBIX UCCIICIOBAHUSI M TIPOEKTHOMN
JCATCIIBHOCTHU IIKOJIBHUKOB. KOMHJIGKTaL[I/IHZ
becnipoBogHOI MYJIBTUIATYUK 11O
HKOJIOTUYECKOMY MOHUTOPHUHTY C 8-10
BCTpOGHHBIMI/I JaTYUKaMM:

JlaT4yuK HUTPAT-UOHOB




39

Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

JlaTuuK XJI0pUA-NOHOB

Haruuk pH ¢ auana3oHom U3MeEpPEHUs HE yxKe
yeMm ot 0 1o 14 pH

JlaT4uK BIAXXHOCTH C TUANIa30HOM U3MEPEHUS
0...100%

JlaT4rK OCBEIIEHHOCTH C IMaria30HOM
n3Mmepenus He yxe yem ot 0 1o 180000 ik
JlaTuuk TeMriepaTyphl C 1Uana3oHOM U3MEpPEHUs
He yxe yem oT -20 go +140C

JlaT4uK 3IeKTPONPOBOAUMOCTH C AUaNa30HaAMU
n3mepenus He yxe uem ot 0 1o 200 mxCwm; ot 0
110 2000 MxkCwm; ot 0 1o 20000 MxCwm

JaT4yuk TeMriepaTypbl OKpYXKarolen cpebl ¢
JIMaria30HOM U3MEpPEHMs He yxe ueM oT -20 10
+50C

OtaenbHbIe JaTYMKU U MYJIBTHAATUYNKY:
Jatuuk 3ByKa ¢ GyHKIHEH HHTETPUPOBAHUS C
JIMaIra30HOM U3MEPEHHMS YaCTOT HE MEHEE YeM OT
50 I'g mo 8 kI'm;

JlaTurK BIaXXHOCTH IOYBHI C IUANIa30HOM
u3Mepenus He yxe uem ot 0 10 50%

JlaTuuk okucH yriaepoja ¢ Auana3oHoM
n3Mepenus He yxxe yem ot 0 go 1000 ppm
MynbTHIATYUK ONTUYECKON TIIIOTHOCTH U
MYTHOCTH CO BCTPOCHHBIMU JTATYMKAMH:
Jlatuuk ontudeckoit motHoctu 470 HM ¢
nuara3zonoM u3mepenus ot 0 1o 2 D

JlaTuyrK ONTHYECKOU MIIOTHOCTH 525 HM ¢
nuarna3zoHoM umepenus ot 0 1o 2 D

Jatuuk ontudeckoi miotHoctu 630 HM ¢
nuara3zoHoM u3mepenus ot 0 1o 2 D

JlaT4rK MyTHOCTH pacTBOPOB C IMANa30HOM
m3Mmepenus ot 0 1o 200 NTU

Akceccyapsl:

Ka6ens USB coeaunuTenbHblii (2 mrT.)
3apsimHOE yeTpoiicTBO ¢ kabenem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
CrepikeHb JUIsl 3aKpeIICHUs] JaTYMKOB B
IITaTHUBE

Kpartkoe pykoBOCTBO IO 3KCIUTyaTalluu
nudpoBoit Taboparopuu

[TporpammHuoe oOecrieueHue

Mertoanueckue pekomeHaanuu ne mexee 20
pabot

VYnakoBka

Hannuue pycCKosA3bIYHOTO caiTa MOAIEPKKH,
HaJN4Ke BUACOPOJIUKOB.
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Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

1.2.2

Muxkpockorn uppoBoi

Tumn MUKpOCKoIIa: OMOJIOTHYECKUI

Hacanka MUKpoOCKOIa: MOHOKYJISIpHAs
Haznauenwue: mabopatopHbIii

Meton uccneaoBaHus: CBETIO0E 10JIe
Matepuan ONTHKU: ONTUYECKOE CTEKIIO
VYBenuueHue Mukpockona, kpat: 64 — 1280
Oxyisipsl: WF16x

OO6wexTuBsl: 4x, 10x, 40xs (moanpy>KUHEHHBIH )
PeBonbBepHas rojoBka: Ha 3 00bEKTHBA

Tun noACBeTKU: 3epKajio WIK CBETOINO/
PacrnionosxeHre moICBETKU: BEPXHSS U HUKHSISA
Marepuai kopmyca: MeTail

[IpeameTHsIit cTonuk, MM: 90

Hcroynuk nuranus: 220 B/50 I'n

Yucno Meranukcenei: 1

15

1.2.3

[Mudposas nadbopaTopust
1o GU3HOJIOTUH
(mpoubHBIN ypOBEHB)

O0GecnieynBaeT MPOBEICHUE UCCICIOBAHUS 10
(GYHKIIMOHUPOBAHUIO YEIOBEYECKOTO
opranusma. Kommekranus: becnpoBogHoi
MYJIbTUAATYUK 110 (PUIUOIOTUU C 5-10
BCTPOEHHBIMU JaT4MKaMu: JlaTunk
aprepuanbHoro nasnenus (0...250 M prT. cT.)
JlaTuuk mynbca ¢ 1Mana3oHoOM U3MEPEHUs He
yxke gem oT 30 1o 200 ya/mMuH

JlaTuuk TeMIieparypsl Teja ¢ 1uana3oHoOM
U3MepeHUs He yxke 4eM oT +25 no +40C
JlaTuuK 4acTOTHI JbIXaHUS C JUATIa30HOM
u3MmepeHus He yxxe yem ot 0 1o 100 nuxinos/mMux
JlaTuuk yckopeHus ¢ mokaszaTtensamu +2 g; +4 g;
8 g

OtaenpHbIE yCTPOUCTBA:

Hatuuk OKI' ¢ nuamna3oHoM n3MepeHus He yxKe
yeMm oT -300 1o +300 MB)

JlaTuuk cuiomMep ¢ [uanazoHOM U3MEpEeHHs He
yxe ueM ot 0 1o 40 H

JlaTunK OCBEIIEHHOCTH C JUana3oHOM
n3Mepenus He yxxe yem ot 0 o 180000 nk
Axceccyapsl:

Ka6ens USB coennHUTETHHBII

3apsiiHOe yeTpoiicTBO ¢ Kabenem miniUSB
USB Apnanrep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOJCTBO IO 3KCILTyaTalluu

G poBoi 1abOpaToOpun

[IporpammHuoe obecrieueHne

Metoauueckue pekomeHanuu He menee 20
pabor

Hannuue pycCKosA3bIYHOTO canTa MOAIEPKKU
Hanuuue BuaeopoanKoBs.
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Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

1.2.4

Hudposas maboparopust
«Du3uka» npopuIbHas
IUISL TIeiarora

OOGecneynBaeT BHITIOJIHEHHE SKCIIEPUMEHTOB T10
TeMaM Kypca (pU3UKH.

Kommnekranus: becipoBogHON MyIbTHIATYHK
1o pusuke ¢ 6-10 BCTPOSHHBIMU JATUNKAMU:
[Hudposoii gaT4uK TEMIEPATYPHI C JUATTA30HOM
u3MepeHus He yxxe yem ot -20 o 120C
[udposoii gaTunk aGCOTOTHOTO JABICHUS C
JMara3oHoM u3mepenus e yxe uem ot 0 1o 500
klla

JlaT9uK MarHUTHOTO TIOJIS C THAIIa30HOM
n3MmepeHus He yxe uem ot -80 1o 80 mTn
JlaTuuK HaNpsHKEHUs ¢ JUana3oHaMy U3MEPEHUS
HE yke 4eM ot -2 10 +2B ; o1 -5 10 +5B; o1 -10
no +10B; ot -15 no +15B

JaTuyuk Toka He yke 4eM oT -1 g0 +1A

JlaTuuk akcelepoMeTp ¢ MoKa3aTesIMU He
MeHee ueM: £2 g; +4 g; +8 g

OtaenbHbIE YCTPOKCTBA:

USB ocrimtorpad He MeHee 2 kaHana, +/-10 B
Akceccyapsl:

Kabenr USB coennHUTEILHBIN

3apsigHOe yeTpoiicTBo ¢ kabenem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
KoHcTpykTop 11l IpoBeIeHUs SKCIEPUMEHTOB
Kpartkoe pykoBOJICTBO IO IKCILTyaTaIiiu

1 poBoi 1abopaTopun

[IporpammHuoe obecrieueHue

Metoauueckue pekomenaanuu (40 padbor)
Hannune pyccKosI3pIYHOTO caiiTa OAIEPKKU
Hanuuue BuaEOpOINKOB.
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Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

1.2.5

udposas maboparopust
«XuMus» TpouiIbHAS
IUISL TIeiarora

OO6ecnieunBaeT BBINOJIHEHUE J1a00PATOPHBIX
paboT 10 XMMHUH Ha YPOKaX B OCHOBHOM LIKOJIE U
MIPOEKTHO-KUCCIIE0BATENbCKOM NEATEIIbHOCTH
YYAIIUXCA.

Kommnekranus:

becripoBogHON MyJIbTUAATYUK 10 XUMHUH C 3-MsI
BCTPOCHHBIMH JaTYUKAMHU:

Haruuk pH ¢ auana3oHom U3MeEpPEHUs HE yxKe
yeMm ot 0 1o 14 pH

JlaT4uK 3JIeKTPONPOBOAUMOCTH C AHaNa30HaAMU
n3mepenus He yxe uem ot 0 1o 200 mxCwm; ot 0
10 2000 MxCwm; ot 0 1o 20000 MxCwm

JlaTuuk TeMreparypsl ¢ [uana3oHOM U3MEPEHHS
He yxe ueM ot -20 o +140C

OTtaenbHbIe JATUYMKH:

JlaTyruK OoNTHYECKON IUIOTHOCTH 525 HM
Akceccyapsl:

Ka6ens USB coeqnHUTENBHBIIH

3apsigHOe yeTpoiicTBo ¢ kabenem miniUSB
USB Apnanrep Bluetooth 4.1 Low Energy
Kpartkoe pykoBOCTBO IO 3KCIUTyaTalluu
uudpoBoit 1adboparopuu

Ha6op nabopatopHoii ocHacTKH

[Iporpammuoe obecrieueHue

Meroanueckue pekomeHaanuu e mexee 40
pabor

Hanuune pycckos3pIMHOTO caiTa moAIEPKKU
Hanuuue Buaeopoankos.

1.3

Texnonornueckuii npopuias. POO

1.3.1

OO0pazoBaTenbHbII

KOHCTPYKTOP C
KOMIUIEKTOM JIaTYMKOB

OO6pa3zoBarenbHbIil HAOOP JOKEH OBITH
MpeTHa3HAYCH JIJIS M3yYEHUSI OCHOB Pa3padOTKH
MPOrPaMMHUPYEMBIX MOJI€TIe aBTOHOMHBIX
MOOWMIIBHBIX POOOTOB.

B coctaB Habopa T0KHO BXOAUTH: KOMITJIEKT
KOHCTPYKTHUBHBIX JICMEHTOB M3 TIACTHKA,
WHCTPYMEHT ISl paOOThI C KPETEeKHBIMHU
KOMITOHCHTaMH, CEPBOITPHBO]T C BCTPOCHHOM
CUCTEMOH yTpaBJIeHHsI, 00eCIIeUNBAIOIICH
00paTHYIO CBS3b TMOJOKEHUIO, CKOPOCTH U
Harpy3Ke - He MeHee 4 IIT., TyJAbT YIPaBJICHUS —
HE MeHee 11T, mTaTurK KacaHus — He MeHee 1
IIT., JaTYHMK 1[BETa — HE MEHee 11T, TaTuyuk
TaKTHUJIBHO-CEHCOPHBINA CO CBETOIMOTHBIM
MOAYJIEM — HE MeHee | IT., kKamepa ¢
BO3MOKHOCTBIO OJTHOBPEMEHHOTO OTIPECIICHHS
HECKOJIbKHMX IIBETOB — HE MeHee 1 1mT.,
aKKyMyJIITOpHas 6arapes — He MeHee | 1mT.

B coctaB Habopa 10KEH BXOIUTh
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Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

POOOTOTEXHUYECKUI KOHTPOJLJIEp — HE MEHEe
lmT. POG0TOTEXHUYECKUIT KOHTPOJUIEP TOKEH
o0nanate BcTpoeHHBIM BETHBIM KK 3kpanom u
BCTPOCHHBIM UHEPLIMOHHBIM JTATYUKOM.
PoboToTrexHnueckuii KOHTPOJUIEP JOJIKEH UMETh
He MeHee 12 mopToB 1S MOAKITIOYESHHS
BHEIIHUX YCTPOMCTB U MOPT AJI1 YCTAHOBKHU
KapThl MaMsTH.

B cocTtaB Habopa 10/KeH BXOAUTD
IPOrpaMMHUPYEMBI KOHTpOJLIEp — HE MeHee |
wt. [IporpaMMupyemelii KOHTPOIUIEP AOJKEH
MPEJICTaBISITh COOOH yCTPOKCTBO,
obecrneuynBaroiiee BO3MOKHOCTh OCYILIECTBIISATh
pa3paboTKy MPOrpaMMHOTO KOJIa, UCIIOB3YS
WHCTpYMEHTapuil cpes] pazpadbotku Arduino
IDE. IIporpaMmMupyeMbIii KOHTPOJUIEP JOJIKEH
oOecreunBaTh anmnapaTHylo U IpOrpaMMHYIO
COBMECTHMOCTb C JICMCHTHOH 0a30ii, BXOIsIIci
B coctaB Habopa. [Iporpammupyemsbrit
KOHTPOJUIEP JOJDKEH COAEPIKATh CIIeTYIOIINE
uHTepdeichl: ndpPOoBbIe U aHATOrOBbIE OPTHI —
He meree S0mT, USB, USART, 12C, SPI, ISP,
Bluetooth, WiFi. [Iporpammupyemslii
KOHTPOJUIEP JOJDKEH COepKaTh HHTEphEnc utst
MOJKJIFOUYEHUS PUBOJIOB U IaTYUKOB
poOOTOTEXHUYECKOr0 Habopa— HEe MeHee 12 mT.
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Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

1.3.2

OO6pazoBaTebHBIN
Ha0Op 1O MEXaHUKE,
MCXAaTPOHUKE U
pPOOOTOTEXHUKE

OO6pa3oBateabHbIN HAOOP JTOJDKEH OBITh
IIpeIHa3HAYEH JJIs U3yYEHUSI MEXAHUKH,
MEXaTPOHUKH U POOOTOTEXHHUKH.
OO6pa3zoBarenbHbIil HAOOP MpeTHA3HAUCH JIIS
pa3paboTKu IpOrpaMMUPYEMBbIX MOJENIeH
MEXAaTPOHHBIX CUCTEM H MOOUIILHBIX POOOTOB,
OCHAIIEHHBIX PAa3TUYHBIMU MAHUITYJISLIUOHHBIMU
Y 3aXBaTHBIMU yCTPONCTBAMU.

B coctaB Habopa 10KHO BXOAUTH: KOMILJIEKT
KOHCTPYKTUBHBIX 2JIEMEHTOB U3 METAJIA,
KOMIUIEKT KPEMEXHBIX 3JIEMEHTOB, KOMIUIEKT
JUIsl COOPKM 3aXBAaTHOTO YCTPOICTBA — HE MEHEE
1 mT., KoJIeca ¢ MPOpPEe3UHEHHBIM 000/10M — HE
MeHee 2 IIT., KoJieca BCEHANPaBIEHHOTO
JBWDKECHUS -HE MEHee 2 IIT., TPUBOJ
MOCTOSTHHOTO TOKa C MHTETPUPOBAHHOMN
CUCTEMOH yIIpaBJIeHMsI, 00eCIIeUrBaIOLIeH
00paTHYIO CBSA3b MOJOKEHUIO, CKOPOCTH U
Harpyske - He MeHee 4 1IT., JaTYUK JUHUU - HE
MeHee 3 IIT., TaTYUK PacCTOSIHUS — HE MeHee |
1IT., aKKyMYJIsiTOpHas 6arapest — He MeHee | mT.,
3apsAAHOE YCTPOMCTBO — HE MEeHee | mT.

B cocTtaB Habopa q0/KEeH BXOAUTH
IpOrpaMMHUPYEMBII KOHTPOJLIED,
o0ecreunBaroIni BO3MOKHOCTh OCYILIECTBIIATh
pa3paboTKy MPOrpaMMHOI0 K0J1a, UCHOJb3Ys
UHCTpYMEHTapul cpef] pa3padoTku Arduino
IDE. IIporpamMMupyeMbIil KOHTPOJUIEP JOJIKEH
oOecrieunBaTh anmnapaTHylo U IpOrpaMMHYIO
COBMECTHUMOCTH C JIEMEHTHO 0a30ii, BXOadIIeH
B cocTaB Habopa. [Iporpammupyemsblit
KOHTPOJIIEP JOJKEH COAEPIKATDH CIENYIOIINE
uHTepPeichl: IMPPOBbIE U aHAJIOTOBBIE MOPTHI —
He meHee 50mT, USB, USART, 12C, SPI, ISP,
Bluetooth, WiFi. [IporpamMmmupyemsiii
KOHTPOJUIEP JOJDKEH COAepKaTh MHTepdeiic (s
MOJIKJIFOUEHUS TIPUBOJOB U JaTYUKOB
pPOOOTOTEXHUYECKOT0 Habopa), pean30BaHHbIHI
Ha 0a3e muHbl RS-485 — He menee 12mT.
[TporpaMMupyemblii KOHTPOJIIEP AOJIKEH
CoOJIepKaTh CHIIOBOM MOPT ISl MOAKITIOUEHUS
BHEIIHEW Harpy3KH UM MOTOPOB — HE MEHEE
2mr.

B cocraB Habopa q0oKeH BXOAUTh MOAYJIb
TEXHUYECKOI0 3peHus — He MeHee lmt. Monynb
TEXHUYECKOTO 3PEHUS I0JIKEH 00eCcTIeYnBaTh
BO3MO>XHOCTh KOMMYHUKAILIUU C aHAJIOTUYHBIMU
MOJYJISIMH [TOCPEJICTBOM IIMHBI Ha 0aze
MOCJIeI0BATEIHLHOr0 HHTEPPeEiica ¢ 1eNbIo
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Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

JlaJbHEeHIIEeH epeayn pe3yibTaToB U3MEPEHUIT
TPYIIIBI MOIYJIEW HA yIIPaBIIAIOLIEe
BBIYHMCIIUTEIBHOE YCTPOMCTBO, MOJKIFOUYEHHOE K
JAHHOU IIIUHE.

Mopnynbs TEXHUUECKOTO 3pEHUS AOJIKEH
o0OecnieunBaTh BO3MOXHOCTb OCYILECTBISATh
HaCTPOUKY MOJYJII TEXHUYECKOIO 3PEHHUS -
HACTPOWKY dKCIIO3UIHMH, OanaHca 0emnoro,
LIBETOPa3HOCTHBIX COCTABJISIOLINX, IIOMIAIN
0oOHapyXHUBaeMoOi 00J1aCTH H300paKeHUS,
OKpPYTJIOCTH OOHAPYKUBAEMOU 0051acTH
M300paxeHusl, 0JIOKEHNE O0OHAPYKUBAEMBIX
o0sacTeil OTHOCUTENBHO JIPYT pyTa.

Moaynbs TEXHUUECKOTO 3pEHUs JOJIKEH
o0OecrieunBaTh BO3MOXHOCTh HACTPOMKHU Ha
OJIHOBpPEMEHHOE 0OHapyxeHue He menee 10
Pa3IMYHBIX OJIMHOYHBIX 0OBEKTOB B CEKTOPE
0030pa, 1100 HEe MeHee 5 COCTaBHBIX O0OBEKTOB,
COCTOSIIIIMX U3 HE MEHEE 3 pazIu4HbIX
rpaduyecKuX MPUMHUTHBOB.

Moynib TEXHUYECKOTO 3PEHUS TOJIKEH
o0nanath BcTpoeHHbIMH HHTep(eiicamu — USB,
UART, 1-wire TTL, 12C, SPI qnsa
KOMMYHUKAI[UU CO BHEIIHUMH MOJIKJIFOYaeMbIMU
YCTPOMCTBAMU.

1.3.3

OO6pazoBaTeNbHBIN
HaOOp MO AIIEKTPOHHUKE,
AJIEKTPOMEXAHHUKE U
MHKPOIIPOLIECCOPHOM
TCXHHUKE

Habop nomxkeH ObITh peaHa3HAYEH IS
MIPOBEICHUS YUEOHBIX 3aHATHH 110 U3yUEHUIO
OCHOB MEXAaTPOHHUKHU B POOOTOTEXHUKH,
MPAKTUYECKOTO MPUMEHEHHS 0a30BBIX
AJIEMEHTOB JIEKTPOHUKH U CXEMOTEXHHKH, a
TaKke Hanbosee pacrpoCcTpaHEHHON
3JIEMEHTHOM 0a3bl 1 OCHOBHBIX TEXHUYECKHX
pEIIeHUH, MPUMEHSIEMBIX TTPH MPOEKTUPOBAHUHT
Y IPOTOTUIIMPOBAHUU PA3TMYHBIX HHKEHEPHBIX,
KHOEPHETUYECKHUX U BCTPAUBAEMBIX CHCTEM.

B coctaB Habopa TOJKHBI BXOJUTH
KOMIUIEKTYIOIINE U YCTPONCTBA, 00J1aJat0ne
KOHCTPYKTUBHOM, 3JIEKTPUUYECKOM, armnapaTrHoin
Y MPOTPAMMHOM COBMECTUMOCTBIO JIPYT €
JIPYTOM.

B cocTtaB Habopa q0/KEeH BXOAUTH KOMIUICKT
KOHCTPYKTUBHBIX 3JIEMEHTOB U3 MeTaJlja s
CcOOpKHM MaKeTa MaHUITYJISIIIMOHHOTO poOoTa 1
KOMIUIEKT METAJTTHYECKUX KOHCTPYKTHUBHBIX
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PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

AJIEMEHTOB /17151 COOPKH MaKeTa MOOHIIbLHOTO
pobora.

B coctaB Habopa 10JKHBI BXOAUTH MTPUBOJA
Pa3IMYHOTO TUIIA: MOTOPBI C MHTETPUPOBAHHBIM
WJIM BHEUIHUM JaTYUKOM I1OJIOKEHHS — HE MEHEee
21T, CepBONPUBOJL OOIBLION — HE MEHee 411T,
CEpBONPHUBOJI MAJIbI — HE MEHee 21T, IPUBOJ C
BO3MO>KHOCTBIO YIIPaBJIEHUS B IIaTOBOM PEXHUME
— HE MeHee 21IT.

B coctaB Habopa 10KHBI BXOAUTD JIEMEHTHI
JUTsl COOPKH BaKyyMHOTI'O 3aXBaTa: BaKyyMHast
IIPUCOCKA — HE MEHee 11T, AIeKTpOMarHUTHBIN
KJIallaH — He MeHee | 11T, BaKyyMHBIM Hacoc — He
MeHee lmiT.

B cocTtaB Habopa n0iKHA BXOAUTH 3JIEMEHTHAS
0a3a JU1s MPOTOTUIMPOBAHUS: TIaTa IS
OecraeqyHoro NpoOTOTUIUPOBAHUS, KOMIUIEKT
MIPOBOJIOB PA3JIMYHOrO THUIA U JIJIMHBI, KOMILJIEKT
PE3UCTOPOB, KOMILJIEKT CBETOANO/IOB,
CEMMCErMEHTHBIN UHANKATOp, Aucien KK-
THUIIA, KHOTIKK — HE MEHEee SIUT, MOTEHIIMOMETPbI
— He MeHee 31T, HHPPaKpacHbIM JaTYMK - He
MeHee 31T, yIbTPa3ByKOBOM JaTUHK - HE MEHEe
31T, TaTYUK TEMIIEpATyphl - HE MeHee 11T,
JATUYMK OCBELIEHHOCTH - HE MeHee 11T, MOyJb
Bluetooth — He menee 1T, monyns K-
IIpUEMHUKa — He MeHee T, moxyns K-
nepeJaTyrKa B BUI€ KHOIIOYHOTO ITyJIbTa
ynpasieHus — 11T, akKyMyJIsiTOp — HE MEHee
T, 3apsIHOE YCTPOMCTBO — HE MeHee 1mT.

B cocTtaB Habopa m0/KeH BXOAUTH
MYJBTUAATUUK JUIsI U3MEPEHUS TEMIIEPATYPhl U
BJIQXKHOCTH OKpY>KaloIlel cpefibl — He MeHee
1. MynbTUIATYUK JOJDKEH 001a1aTh
BCTPOEHHBIM MUKPOKOHTPOJUIEPOM (TaKTOBAst
gacTtoTa - He MeHee 16 MI'L, rHa TaHHBIX — HE
Mmenee 8 Koaiit), uarepdeiicamu st
MOJIKJIFOUEHUS K BHEITHUM YCTPOMCTBaM:
uupoBble U aHajorossle opThl, 1-wire TTL,
pazbeM Tumna RJ.

B coctaB Habopa 10JKeH BXOJIUTh KOMILIEKT
YHHMBEPCAIbHBIX BBIUUCIUTEIbHBIX MOIYJIEH,
MIPEACTABISIIONTUX CO00M 0a30BYIO IIIATY, IIATY
pacIIupeHust UIsl CETEBOT0 B3aUMOAECUCTBUS U
IJ1aTy MOAKIIOYEHUS CUIIOBOM HATPY3KHU.
Bxopgsamye B KOMIIIEKT yCTPOHCTBA JOJIKHBI
00J1a1aTh OJTHOBPEMEHHON KOHCTPYKTHBHOM,
AJIEKTPUYECKOM, allapaTHON U IPOrpaMMHOU
COBMECTHUMOCTBIO JIPYT C APYTOM.
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PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

ba3oBas nnara yHHUBEpCaIbHOTO
BBIYUCIUTEILHOTO MOJYJISI TOJDKHA
MPEJICTaBISATh COOOH TPOrpaMMHUPYEMBbIN
KoHTpoJuiep B cpeae Arduino IDE nnum
AQHAJIOTMYHBIX CBOOOJHO PaCIpOCTPAHIEMbIX
cpenax pazpabotku. ba3oBas minata qomKHA
007a1aTh BCTPOSHHBIMU UHTEpdeiicamu 1ist
MOJKITIOYEHUS IU(POBBIX U aHATIOTOBBIX
YCTPOMCTB, BCTpOeHHBIMHU HHTepdeiicamu USB,
UART, 12C, SPI, 1-wire TTL, Bluetooth, WiFi.
[Tnara pacmupenus qokHa 0O0ecredynBaTh
BO3MOKHOCTb MOJIKJIIOYCHHUST YHUBEPCAITBHOTO
BBIYUCIUTEIILHOTO MOJTYJISI K CETH IOCPEACTBOM
untepdetica Ethernet. [TnaTa pacummpenus
JOJDKHA 00J1aAaTh TOPTaMHU BBOJIA-BBIBOJIA JIJIS
MOJIKJIFOUEHUS IIU(PPOBHIX U aHATIOTOBBIX
ycTpoicTB, unrepderic SPI 1 BO3MOXKHOCTBIO
MOJIKJIFOUEHUS BHEIIHEW KapThl TaMSITH.

[Tnata pacmmpeHus JUIst TOIKITIOYECHUST CHIIOBOM
HaArpy3Ku J0JKHA 00ecreyrBaTh BO3MOXKHOCTh
MPSAMOTO MOAKIFOUYECHUS BHEIIIHEN CUITOBOM
HaArpy3KH, a TaKKe PeryIupyeMoi Harpy3Ku
nocpenctBoM PWM untepdetica.

B cocraB Habopa JomKeH BXOAUTh
IIPOrpaMMUPYEMBIN KOHTPOJLIED,
o0ecreynBaroIuil BO3SMOXKHOCTb OCYILECTBIISATh
pa3paboTKy MPOrpaMMHOI0 KOJa, UCIOJIb3YS
UHCTpYMEHTapHii cpen pazpabotku Arduino IDE
1 Mongoose OS U 3bIKOB TPOrPaMMHUPOBAHUS
C\C++, JavaScript. [Iporpammupyemslii
KOHTpOJIIEP JOJKEH 00J1aAaTh MopTaMu AJist
MOJIKJTFOUEHUS ITU(PPOBHIX U aHATIOTOBBIX
YCTPOHCTB, BCTPOSHHBIMH ITPOTPaMMHPYEMBIMU
KHOMKaMU U 3JIEKTPOMEXaHUYECKUMH MOIYJISIMH
JUTSE OPTaHU3AIH CUCTEMBI PYYHOTO
yIpaBIeHUs, BCTPOCHHBIMHU
IPOTPAMMHUPYEMBIMHU CBETOINOIAMH IS
WHWKAIUN pab0vyero pexnuma, BCTPOSHHBIMH
untepdeiicamu USB, USART, 12C, SPI, 1-wire
TTL, ISP, Ethernet, Bluetooth, WiFi.

B cocTtaB Habopa 10KEeH BXOAUTH MOJTYJIb
TEXHUYECKOT0 3pEHUS , IPEACTaBISIOMUI cOO0H
BBIUHCIIUTENIFHOE YCTPOMCTBO CO BCTPOESHHBIM
MHUKPOIIPOLIECCOPOM (KOJI-BO €D - HE MEHEE
4mt, yactora siapa He meHee 1.2 I'T, o0bem
O3V - ne menee 512M0, 06beM BCTpOESHHOU
naMsTH - He MeHee 81°0), HHTerpupOBaHHON
KaMepoil (MakCUMaIbHOE pa3pelieHue
BUJICOTIOTOKA, MT€peIaBaeMoro 1no uHTepdeiicy
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TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

USB - He menee 2592x1944 en.) u onTudecKon
cucTeMoi. MolyJlb TEXHUYECKOTO 3pEHUS
JOJIKEeH 00J1a71aTh COBMECTUMOCTBIO C
pa3IMYHBIMU IIPOTrPAMMHUPYEMBIMU
KOHTpPOJJIEpaMH € TOMOIIbIO HHTEep(eicoB - 1-
wire TTL, UART, 12C, SPI, Ethernet. Moaynb
TEXHUUYECKOT0 3pEHHS I0JKEH 00ecreynBaTh
BBITIOJIHEHUE BCEX U3MEPEHUN U BBIYUCICHUI
MOCPEACTBOM COOCTBEHHBIX BBIUMCIUTEIBHBIX
BO3MO>KHOCTEHM BCTPOEHHOT'O MUKPOIIPOLIECCOPA.
Moy TEXHUYECKOTO 3PEHUSI TOJIKEH
0071a/1aTh BO3MO>KHOCTHI0 KOMMYHUKAIIUU C
AQHAJIOTMYHBIMU MOJYJISIMU ITOCPEICTBOM LINHBI
Ha 0a3e mocienoBarenbHOr0 UHTEpdeEiica ¢
LIEJIbIO JAaTbHENIIEH epeaun pe3yabTaToB
M3MEPEHUI TPyIIbl MOAYJICH Ha YIIPaBIISIONIEe
BBIUHCIIUTEIBHOE YCTPOMCTBO, MOJKIIOYEHHOE K
JMaHHOM muHe. Moyllb TEXHUYECKOTO 3PEHHUS
JIOJDKEH 00ecrieunBaTh HACTPOHKU PEKIMOB
paboThI - HACTPOUKY IKCIIO3UINH, OanaHca
0€e110ro, IBETOPAa3HOCTHBIX COCTABIISIIOIINX,
IoIaau oOHapyKuBaeMon 00JIacTH
M300pakeHHs1, OKPYTIIOCTH OOHAPY>KUBAEMOM
o0nacTu U300paXKeHus, MOJOKECHHE
00HapyXUBaeMbIX 001acTell OTHOCUTENIBHO JIpYT
Jpyra, MalIMHHOE 00yYeHHe apaMeTpoB
HEHUPOHHBIX CeTel /id 0OHApYX)EHUsSI OOBEKTOB,
bopMy 1 3aKOTUPOBaHHbIE 3HAYCHUS
00HapyXMBaeMbIX MapKepoB THMa Aruco,
pasMepbl 00HAPYKUBAEMBIX OKPY>KHOCTEH,
KBaJIpaTOB U TPEYTOJILHUKOB, TaPAMETPOB
KOHTPACTHOCTH, Pa3MEPOB, KPUBU3HBI U
MOJIO’KEHHUS PACcTIO3HABAEMbIX JTMHUM.

HaGop nomxken obecrieunBaTh BO3MOKHOCTh
pa3paboTKH MOJIeNT MOOMIIBHOTO po0OTa,
yrpasisiemoil B FPV-pexume nocpencrsom
MIPOTrpaMMHOTO 00eCTIeUeHUs TSt
NEPCOHATBHOTO KOMITBIOTEPA M MOOMIIBHBIX
ycTpoiictB Ha 6aze OC Android wmm [0S,
00eCreynBaroIero BO3MOKHOCTb YIIPaBJIECHUS
MOOUIIBHBIM POOOTOM M BCTPOCHHBIM
MaHMITYJIATOPOM TOCPECTBOM IpaduuecKoro
uHTepdelica, BKIIOYAOIIMM B ceOst Habop
KHOTIOK ¥ MePEeKII0YaTeseH, HKOUCTHK, 001acTh
JUISl OTOOPaKEHUST BUJICO.

HaGop nomxken obecneunBaTh BO3MOKHOCTh
W3YYEHHUS OCHOB pa3pabOTKU MPOrpaMMHBIX U
anmnapaTHbIX KOMIUIEKCOB HHKEHEPHBIX CUCTEM,
pemenuii B chepe ""MuTepHeT Bemei"", a Takxke
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PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

penieHuit B 006J1aCTH POOOTOTEXHUKH,
MCKYCCTBEHHOT'O MHTEJIJICKTa U MAITUHHOTO
00yJeHUsI.

B cocraB Habopa JOMKHO BXOIUTH ITOCOOHE IO
U3YUEHHUIO OCHOB DJIEKTPOHUKHU M CXEMOTECXHHKH,
pemenuii B cpepe ""MuTepuer Bemei"",
pa3pabOTKU ¥ MPOTOTUITHPOBAHUIO MOJIEIICH
poOOTOB.

B cocraB Habopa JOKHO BXOIUTH ITOCOOUE 110
M3Yy4EHHUIO OCHOB Pa3pabOTKH CUCTEM
TEXHUYECKOTO 3PECHUS U DIIEMCHTOB
HCKYCCTBEHHOT'O HHTEJIJICKTA.

1.3.4

OO6pazoBaTenbHbII
HabOop 715 U3y4eHus
MHOTOKOMTIOHEHTHBIX
POOOTOTEXHIUYECKUX
CHCTEM H
MaHHUITYJIAIUOHHBIX
poboToB

O6pa3oBarenbHbIA HAOOP JOMKEH OBITH
IpeHa3HAYeH [ U3y4eHUs
POOOTOTEXHUYECKUX TEXHOJIOIUH, OCHOB
MH(OPMALIMOHHBIX TEXHOJIOTHI U TEXHOIOT Ui
IIPOMBIIIJIEHHON aBTOMATU3alMH, & TAKXKE
TEXHOJIOTUI MPOTOTUIHPOBAHUS U aJUTUBHOTO
IIPOU3BOJICTBA.

B cocTtaB Habopa q0IKHBI BXOIUTH
KOMILIEKTYIOIIME U YCTPOicTBa, 00aatomye
KOHCTPYKTHUBHOM, alllIapaTHOW U IPOTrPaMMHOMN
COBMECTHUMOCTBIO JPYT C APYTOM.

1) KoMIuIeKT KOHCTPYKTHUBHBIX 3JIEMEHTOB U3
MeTaJula | MacTUKa Al cOOpKU Mozeneit
MaHUNYJISIUOHHBIX POOOTOB C YIJIOBOU
KMHEMAaTUKOMH, IJI0OCKONIapaliIeIbHON
KuHeMaTukon, Delta-kuHeMaTHKOH.

2) MnTennexTyanbHbli CEpBOMOAYIIb C
WHTETPUPOBAHHON CUCTEMOU YIIpaBJICHUS - HE
MEHee 71IT.

CepBoMOyJIb T0JKEH 001a1aTh
MHTETPUPOBAHHON CUCTEMON yIIpaBJICHMUS,
obecrneunBaromieil 00paTHYIO CBSI3b WIH
KOHTPOJIb I1apaMeTPOB - MI0JIOKEHUE BaJla,
CKOPOCTh BpAIllEHUs], Harpy3Ka MpUBoJa, a
TaKxke o0ecreuynBaromieil BO3MOXKHOCTb
IIOCJIE0BATENBHOIO MOAKIIOUEHUS APYT C
JPYTOM U YIPaBJIEHUS CEPBOMOAYIISIMU 110
[IOCJIE0BATEIBHOMY IOTYAYIIIIEKCHOMY
ACUHXPOHHOMY UHTEpEiicy.

3) PobGoToTexHn4ecKuii KOHTPOJLIED,
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pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

MIPEACTABISIIONTUN cCOO0H MOTYyIBbHOE
YCTPOMCTBO, BKITIOYAIOIIECE B C€0S OTHOILIATHBIN
MUKPOKOMITBIOTEP J1JI51 BBIIOJIHEHHUSI CIIOKHBIX
BBIYUCIUTENBHBIX OTepaluii, mepuQepuitHbIi
KOHTPOJIJIEP ISl YIIPABICHUS BHEIIHUMU
YCTPOMCTBAMMU U ILIATY PACIIUPEHUS IS
MOAKJIIOYEHUS] BHEIIHUX YCTPOMCTB. Moaynu
POOOTOTEXHUUYECKOTO KOHTPOJLIEPA 0JIKHBI
00Ja/1aTh OJIHOBPEMEHHON KOHCTPYKTHUBHOM,
arnmnaparHoi ¥ NpOrpaMMHON COBMECTUMOCTBIO

ApYT € ApyTroMm.
PoGoToTexHHuECKU KOHTPOJLIEP JOJIKEH

YAOBJICTBOPATH TCXHUYCCKHUM XAPAKTCPHUCTHUKAM:

KOJI-BO SiZiep BCTPOEHHOTO MUKPOKOMIIBIOTEPA -
He MeHee 4, TaKTOBasl 4acToTa sijipa - HE MEHEe
1,2 I'Tu, o6bem O3V - He meHee 512 MO,
Haymmuue uarepdeiicos - SPI, 12C, 1-wire TTL,
UART, PWM, uudpossle - He MmeHee 16 mT u
AQHAJIOTOBbIE ITOPTHI - HE MEHee § 1T AJIs
MOJIKJIFOUEHUS] BHEIIIHUX YCTPOMCTB,
BCTPOEHHBIN MUKPO(QOH, a Taxke WiF1 uim
Bluetooth nist KOMMyHUKaIMU O BHEITHUMU
ycTpoicTBamu. PoboToTexHNYeCKHiA
KOHTPOJUIEP JOJDKEH 00ecreunBaTh
BO3MOXKHOCTh IPOTPaMMHUPOBAHUS C IIOMOILBIO
cpeacts s3b1koB C/C++, Python u cBoGo1HO
pacmpoctpansieMoit cpenbl Arduino IDE, a
TaK)Ke yIPaBICHUs MOACIIMU
POOOTOTEXHUUYECKUX CUCTEM C IIOMOIIBIO CPEJIbI
ROS.

4) I[IporpaMMupyeMbIii KOHTPOJLJIEP - HE MEHEe
1. IIporpaMmupyemslii KOHTPOJLIEP AOKEH
MIPEACTABIISITHE COO0M BEIYUCIUTEIBHBIN MOTYIIb,
oOnagaromuM U(PPOBBIMH TOPTAMHU - HE MEHEE
8 IIT 1 AaHAJIOTOBBIMHU ITOPTAMH - HE MeHee 16
wit, uatepdeiicamu UART, I2C,SPI, TTL, a
TaK)Ke MOJIyJIeM OeCTIpOBOTHOM CBSI3U THUIIA
Bluetooth nnu WiFi ans coznanus anmapatHo-
MIPOrpaMMHBIX perieHui u ""ymubIx/cmapt""-
YCTPOMCTB JUIsl pa3pabOTKU peleHni
""NutepHeT Bemen"".

5) Ilnara pacmmpeHus NporpaMMUpPyEMOro
KOHTpoJuiepa — He meHee 1mT. [1narta
pacuIpeHust JobKHA 00eceunBaTh
BO3MOXXHOCTh MOJKJIIOYEHHS] YHUBEPCATIHLHOTO
BBIUYHCIUTEIBHOTO MOJYJIS K CETH ITOCPEICTBOM
unrepdetica Ethernet. [TnaTta pacummpenus
JOJKHA 00J1aAaTh TOPTaMHU BBOJIA-BBIBOJIA JIJISI
MOJIKJIFOUEHUS IIU(PPOBBIX U aHAJIOTOBBIX
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TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

ycTpoiicTB — He MeHee 40 mT, uatepdeiic SPI u
BO3MO>KHOCTBIO IIOJIKJIFOUEHHS BHEIIHEN KapThl
MaMSsITH.

6) Moaynp TEXHUYECKOTO 3pEHU,
MIPEACTABISIIONIUN cCOO0H yCTpOMCTBO Ha Oaze
BBIUHCIUTEIBHOTO MUKPOKOHTpPOJLIIEpA U
MHTETPUPOBAHHON Kamephbl, oOecrieyrBaroIiee
pacro3HaBaHHe MPOCTEHIINX N300paKeHU Ha
MOJ1yJIe 33 CYET COOCTBEHHBIX BBIYHUCIUTEIbHBIX
BO3MOXKHOCTEH - HEe MeHee 11T;

Moy TEXHUYECKOTO 3PEHUS JOJIKEH
o0ecrneynBaTh BO3MOXHOCTh KOMMYHHUKAIIUH C
AQHAJIOTUYHBIMHU MOJTYJIIMH TIOCPEICTBOM IIIMHBI
Ha 0a3e mocienoBarenbHOr0 UHTEpdeEiica ¢
LIEJIbIO JalbHENIIEH Iepejauu pe3yIbTaToB
M3MEPEHUI TPyIIbl MOAYJICH Ha YIIPaBIISIONIEe
BBIUHCIIUTEIBHOE YCTPOMCTBO, MOJKIIOYEHHOE K
JAaHHOM IIINHE.

Moysib TEXHUYECKOTO 3PEHUS JOJIKEH
obOecreunBaTh BO3MOXHOCTh OCYILIECTBIISTh
HACTPOIKY MOAYJISl TEXHUYECKOTO 3pEHUS -
HACTPONKY 3KCIIO3UILIMH, OanaHca 0enoro,
[[BETOPA3HOCTHBIX COCTABJIAIOIINX, IJIOMATH
oOHapy»XUBaeMoi 00J1aCTH H300paKeHNUs,
OKPYTJIOCTH OOHAPYKUBaeMOW 00J1acTu
n300pakeHus, OJOXKEHNE OOHAPYKHBAEMbIX
o0rnacTeil OTHOCUTENBHO IPYT pyTa.

Moysb TEXHUYECKOTO 3PEHUS JOJKEH
o0ecrieunBaTh BO3MOXKHOCTh HACTPOMKHU Ha
OJTHOBpEMEHHOe 0OHapy-xeHue He MeHee 10
Pa3IMYHBIX OJIMHOYHBIX O0BEKTOB B CEKTOPE
0030pa, b0 HE MEHee 5 COCTaBHBIX OOHEKTOB,
COCTOSIIIIMX U3 HE MEHee 3 pazIuyHbIX
rpaduuecKux MPUMHUTUBOB.

Motysib TEXHUYECKOTO 3PEHUS JOJIKEH
o0nagath BcTpoeHHbIMH nHTep(eiicamu — USB,
UART, 1-wire TTL, 12C, SPI mns
KOMMYHUKAI[UU CO BHEIIIHUMH MOIKIIF0UaEMbIMU
YCTPONCTBAMM.

7) B coctaB Habopa OJKHBI BXOAUTH ITU(POBHIE
MH(}OPMaLOHHO-CEHCOPHBIE MOTYJIH,
IpeJCTaBIIsIoIIMe co00l yCcTpoiicTBa Ha Oasze
MIPOrpaMMHUPYEMOTO KOHTpOJIIepa U
M3MEPUTEIIBHOTO 3JIEMEHTA.

[udposoit Moaynb TOKEH 001a1aTh
BCTPOCHHBIM MUKPOKOHTPOJIEPOM (TaKTOBast
gacToTa - He MeHee 16 MI'n, muHa JaHHBIX — HE
menee 8 Koaiir), unrepdeiicamu ais
MOJIKJIFOUEHUS K BHEITHUM YCTPOMCTBaM:
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KoJa-
BO,

nrdpoBbie ¥ aHaIOroBBIC IOPTHI, 1-wire TTL,
pa3beM Tumna RlJ.

[{udpoBoii MOyNb AOKEH 00eceYrBaTh
BO3MO>KHOCTh KOMMYHUKAIIMU C AHAJTIOTMYHBIMU
MOJIYJIIMU [TOCPEACTBOM LIMHBI Ha 0a3e
MOCJIEI0BATENBHOTO HHTEep(eiica ¢ IebIo
JlaJIbHEeHIIEH epeaun pe3yibTaToOB U3MEPEHHUI
TPYIIIBI MOIYJIEW HA yIIPaBIIAIOLIEe
BBIUHCIIUTENILHOE YCTPOICTBO, OIKIIOUYEHHOE K
JAHHOHU IIIUHE.

B coctaB Habopa 10KHO BXOAUTH: HU(POBOH
MOJYJIb TAKTOBOM KHOIIKH — HE MeHee 31T,
uM(poBoit MOIYNIb CBETOIMOAA — HE MEHee 31T,
u(ppoBOK MOJIYSIb KOHIIEBOTO MPEPHIBATEINS —
He MeHee 31T, TUPPOBO MOIYIh TaTYHKA
1Bera — He MeHee 1T, udpoBoit Mmoayias RGB
CBETOJIN0/1a — HE MeHee 1 1IT.

8) B cocraB Habopa JOMKHBI BXOTUTH IIEMEHTHI
JU1st COOPKM BaKyyMHOT'O 3aXBaTa: BaKyyMHas
MIPUCOCKA — HE MeHee 11T, 3IeKTPOMarHUTHBIH
KJIalaH — He MeHee 11T, BAKyyMHBII HAcOC — HE
MeHee lmiT.

9) B cocraB Habopa M0JKEH BXOAUTH YUEOHBIH
KOMIUIEKT, BKJIFOUAIOIIUH B ce0s yueOHoe
nocobue, Habop ONOINOTEK TPEXMEPHBIX
AJIEMEHTOB JIJIs1 IPOTOTUIIMPOBAHUS MOIEIIEN
MaHUITYJISIITUOHHBIX POOOTOB, a TAKKE
porpaMMHOe obecriedeHue sl paboThI ¢
HabopoM.

[TporpamMMHOe o6ecrieueHUE TOIKHO
obecreunBaTh TPEXMEPHYIO BU3YyaTU3AIHIO
MOJIeJIM MaHUITYIIALIIUOHHOTO PoOoTa (C YrIOoBOH,
IJIOCKONApaUIeIbHON U IeNTbTa-KHHEMATHKOM) B
nporecce paboTel, 00ecrednBaTh MOCTPOSHUE
MIPOCTPAHCTBEHHOU TPACKTOPHH JIBHKCHHS
MCIIOJIHUTEJIBHOTO MEXaHU3Ma
MaHHUITYJISIITUOHHOTO pOO0Ta, BO3MOYKHOCTh
3a/laHusl OCTEA0BATEIbHOCTU TOUEK AJIs
MIPOXOKICHHS YepPe3 HUX UCTIOJTHUTEIIBHOTO
MeXaHH3Ma MaHUITYJISIIMOHHOTO po0oTa.
[TporpamMmMHOe obecrieueHUE T0JIKHO
(GYHKIIMOHUPOBATh, KaK B OTACITLHOCTU B BUJIE
Cpellbl MOJIETTUPOBAHUS, TaK U B PEXKUME
MOHUTOPUHTA B PEAIbHOM BPEMEHH MPU
MOJIKJIFOUEHUHU MOJIENI MaHUIYJISTOpa
MOCPEACTBOM POOOTOTEXHUIECKOTO
KoHTposuiepa. [IporpaMmmuoe obecrieueHne
JOJIKHO 00ecreYnBaTh BO3MOXKHOCTh
MOCTPOEHHUS rpa)UKOB 3a/JaHHBIX U TEKYIINX
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Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

00001IEHHBIX KOOPAUHAT MAHUITYJISIIIUOHHOTO
pobota, rpadMKOB 3HAYEHUI CKOPOCTEH U
yCKOpeHUsl, TpauKOB pacYETHBIX 3HAUCHUN
Harpy3ku. [IporpamMmmHoe obecriedeHue JOIKHO
MO3BOJIATH 3a/1aBaTh MOCIIEI0BATEIBHOCTh
MePEIBIKEHUI MAaHUITYIIATOPA TOCPEACTBOM
Habopa KOMaH] B 0J109HO-TpadhUIeCKOM
uHTepdeiice.

YyebHoe mocodure JOKHO COAEPIKATh
MaTepuaibl o pa3paboTKe TPEXMEPHBIX
Mojelield MOOMIIBHBIX POOOTOB,
MaHUTYJISITUOHHBIX POOOTOB C Pa3TUIHBIMHU
TUTIAMU KHHEMATHKH (YTJIOBask KHHEMATHKA,
IJIOCKO-TapasielbHasi KHHEMAaTHKa, JIeIbTa-
kuHemaTuka, SCARA wnmm peraaxknas
KMHeMaTuka, ardopma Crroapra U T.11.),
WHCTPYKITUHU TI0 TPOSKTUPOBAHHUIO pOOOTOB,
WHCTPYKIUU U METOAMKHU OCYIIECTBICHHUS
WHXCHEPHBIX PAacYCTOB IIPH MTPOCKTHPOBAHHUH
(pacdeTbl Harpy3K 1 MOMEHTOB, PacyeT
MOIIHOCTH MTPUBOJIOB, pacueT mapaMeTpoB
KMHEMAaTUKHU U T.11.), HHCTPYKIIMH 10 pa3paboTKe
CUCTEM YIPABIICHUS U IIPOTPAMMHOTO
obecrnieueHus Il yIpaBleHus: poOoTamu,
WHCTPYKIIUU U METOIMKH TI0 Pa3pabOTKe CHCTEM
yIpaBIEHUS C SJIEMEHTaMU UCKYCCTBEHHOTO
WHTEJUICKTA U MAITUHHOTO O0YYCHHMSI.

1.3.5

KomMmruiekT nis uzyuenus
OTIEpAIIMOHHBIX CUCTEM
pEeaJIbHOTO BPEMEHHU U
CUCTEM YIpaBICHUS
aBTOHOMHBIX
MOOUIIBHBIX pOOOTOB

KomMmmuiekT s pa3paboTky U U3ydeHus: Mojiesent
POrpaMMHUPYEMBIX aBTOHOMHBIX MOOMIJIBHBIX
poOOTOB.

Y4eOHbII KOMIUIEKT JOKEH MO3BOJIATh
pa3pabarbIBaTh 6JI0YHO-MOIYIBHYIO
KOHCTPYKIHIO MOOUIIbHOTO poboTa. B cocras
MOOMIJIBHOTO POOOTa TOKHO BXOJIUTh:
IIpuBox Beaymux KOJIEC - HE MEHEe 21IIT.
[TpuBOA NOJKEH MPENCTAaBIATh COOOM
AIIEKTPOMEXAHNYECKYIO COOPKY Ha OCHOBE
JIBUTATENS TIOCTOSIHHOTO TOKA, pEAYKTOPA,
JaT4MKa MOJIOKEHUsI Bajla U1 BCTPOCHHOMN
cucTeMsl ynpasieHus. CucreMa yrpaBieHUs
MIPUBO/JIA I0JKHA 00ECIIeYnBaTh BOZMOKHOCTh
00BbeTMHEHNS] IPUBOJIOB C TOMOILBIO
II0CJIEI0BATEIBHOTO HHTEp(elica, BOSMOKHOCTb
3aJJaHus IapaMeTPOB KOHTYPOB YIpaBJIECHUS,
yIPaBIEHUE BPAICHUEM IIPUBOJA IO CKOPOCTH
U TI0JIO’KEHUI0, KOHTPOJIb HAaIPYy3KH.
[Iporpammupyemblii KOHTPOJUIED - HE MEHEE
1T, IIporpamMmupyemslii KOHTPOJLIEP AOKEH
obnanate uatepdericamu - USB, UART, TTL,
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pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

RS485, CAN 111 KOMMYHHUKAIIMK C
MOAKIIOYAEMbIMU BHEITHUMHU YCTPONUCTBAMH, A
Takke UGPOBBIMU U aHATIOTOBBIMU MOPTAMHU
BBOJIa/BBIBOJIA.

OaHOIUIATHBIA MUKPOKOMITIBIOTED - HE MEHEE
lrr. OHOTUIATHBI MUKPOKOMITBIOTED JOJIKEH
MIPEACTABIISITH COOOH YCTPOMCTBO C
apXUTEKTypoil Mmukpomnpoueccopa ARM, nomken
007a/1aTh HE MeHee 2 BBIYUCIUTEIbHBIMU
SIpaMH C TAaKTOBOM 4acToTor He MeHee 11T,
Jla3epHpIil CKaHUPYIOLIUI JaTbHOMED - HE MEHEE
lurr. JIazepHbIil CKAaHUPYIOIMIUMA TaTbHOMED
JIOJKCH 00eCIIeYnBaTh TUAIa30H H3MEPCHHUS
JAIBHOCTH 10 OOBEKTOB HE MeHee 2.5 MeTpoB U
CEKTOp CKaHUpOBaHUA HEe MeHee 360 yriIoBbIX
IpaJlycoB.

Hatuuk nuHUM — He MeHee 3 wT. JlaTuuk
JOJIKEeH 00ecreynBaTh IeTeKTUPOBAHKE THHUH
Ha KOHTpPacTHOM (OHE U NepeaBaTh JaHHBIC B
MIPOrpaMMHUpPYyEMbIii KOHTPOJUJIEP O €€ HATUYUU
IyTEM Mepe/layn aHAIIOTOBOI'0 CUTHAJIA WITH
1u(pOBOToO CUTHATA, THOO TyTeM Mepeaadn
1M(pOBOro MakeTa JaHHBIX.

Jaruuka nieta — He meHee 1 mT. Jlatuuk
JIOJKEH pa3inyaTh [IBETOBOM OTTEHOK
pacmoI0KeHHOTo psAAOM ¢ HUM 00bekTa B RGB
HOTAIlMU U 00eCIIeunBaTh repeaady JaHHBIX B
MIpOrpaMMHUPYEMbIii KOHTPOJIJIEP O 3HAUECHUH
Ka)KJIOTO I[BETOBOTO KaHaJIa B BUE IIU(PPOBOTO
MaKeTa JIaHHbIX.

Maccu UK-gatunkoB - He meHee 1mT. Maccun
HK-naTunkoB JOMKEH OBITh MpeIHa3HAYEH NI
OTCJIC)KUBAHUS JIMHUM JIJIST IBUKCHUS
MOOMIBHOTO poboTa. MaccuB J0KeH
coaepxkath He MeHee 61T MK-n1atuyukos,
PacoJIOKEHHBIX HA OJTHOM JIMHUHU.

CucreMa TEXHUYECKOTO 3pEHUs - HE MeHee 1mT.
CucreMa TEXHUYECKOTO 3pEHUsl JOIKEH
001a1aTh COBMECTUMOCTBIO C Pa3InYHBIMU
POrpaMMHUPYEMBIMH KOHTPOJLIEPAMH C
nomotkio uuTepdeiicos - TTL, UART, 12C,
SPI, Ethernet.

CucreMa TEXHUYECKOTO 3pEHUs JOKHA
o0ecrieuynBaTh BO3MOXKHOCTh H3y4YEHHUSI OCHOB
IPUMEHEHHS aITOPUTMOB MALIMHHOTO 00y4eHUs
Y HaCTPOMKM mapaMeTpoB Helpocerel. Cucrema
TEXHUYECKOI'0 3pEHUs 10JKHA 00ecreunBaTh




55

Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

(GyHKIIMOHAJ paclio3HaBaHUS Pa3IUYHbBIX
reOMETPUYECKUX 0OBEKTOB 110 HAOOPY
MPU3HAKOB, PaCIIO3HABAHUS TpadUUECKIX
MapKepoB TUNa Aruco u Jp, paclio3HaBaHUs
MacCCHBOB JIMHUHN U 3JIEMEHTOB JOPOXKHBIX
3HAKOB U Pa3METKHU.

Cucrema yrpasiieHUsI MOOUIIBHOTO po0OoTa
JIOJDKHA TI03BOJIATH OCYIIECTBIISITh aHAJIN3
OKpY’Karomiel 00CTaHOBKH B IPOIIECCe
JBUKEHHS MOOMIJIBHOTO poboTa U
JTUHAMAYECKOM H3MEHEHUH OKPY)KaoIIeH
00CTaHOBKH, OCYIIECTBIATH (POPMUPOBAHHE
KapThl JIOKAJIbHOW 0OCTaHOBKHU BOKPYT po0OTa U
JIOKAJIM3aIHs MTOJIOKEHHU poOOTa Ha KapTe,
MOCTPOCHHE TJI00AILHOM KapThl OKPYKAKOIIETO
npoctpancTBa. Crucrema ynpaBieHUs
MOOWIJIBHOTO POOOTA JTOJKHA TIO3BOJISITh
OCYIIECTBIISITh aHAIH3 TJIaHA/KapTh
OKPY’KaIoIIero MPOCTPAHCTBA, OOHAPYKCHUE
OKPYKaIONIMX 00bEKTOB, aBBTOHOMHOE
IUTaHUPOBaHKUE MapuIpyTa U 00be3a
CTaTUYECKHUX M JUHAMUYECKUX MPETIITCTBUM.
Cucrema yrpaBiieHUs] MOOUIIBHOTO po0OoTa
JOJKHA 00€CIIeYnBaTh BO3MOKHOCTD Pa3METKY
KapThl OKPY’KAOIIET0 MPOCTPAHCTBA HA 30HBI C
Pa3IMYHBIMY MTPU3HAKAMH, 33/1aBa€MBIMHU
MOJIb30BaTeseM (30HBI 3arpeTa A IBUKEHHUS,
OTpaHUYEHUSI CKOPOCTH U T.11.). Cuctema
yIpaBjIeHUs] MOOMIIBHOTO po00Ta JOJKHA
o0ecrieuynBaTh BO3MOKHOCTH 3a/IaHUS TOUEK U
30H Ha KapTe OKPYXKAIOIEro MpOoCTPAHCTBA JUIs
ABTOHOMHOTO TTEPEMEIICHUST MEKY HIMH.
Cucrema yrpaBiieHHs] MOOUIIBHOTO po0oTa ,
BKJTIOYAOIIAs B ce0sI MOJICUCTEMBI, TAKUE KaK -
cucTeMa yIpaBJieHHUs ABH)KEHHUEM poOoTa,
cucreMa cbopa u 00pabOTKH CEHCOPHOU
uHpOpMaIIUHU, CUCTEMA IOCTPOCHUS KapThl
OKPY’KaIOMIeTo MPOCTPAHCTBA U CHCTEMA
HaBUTAIMH, JOJDKHA OBITH peajin30BaHa Ha 0ase
IPOTPAMMHUPYEMOTO KOHTPOJUIEpa U
OJTHOTIJIATHOTO MUKPOKOMIIBIOTEPA, A TAKIKE
YCTPOMCTB, BXOISIIUX B COCTAB KOMIUICKTA.

B coctaB KoMIuIekTa JOIKHO BXOIUTH
porpaMMHOE 0OecTiedeHue JIst
IPOTrPaMMHPOBAHUS B TEKCTOBOM PEIAaKTOpE Ha
nogo6un Arduino IDE, nmporpaMMupoBanuu ¢
OMOIIBIO CKPHUITOB Ha si3bIke Python,
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Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

pa3pabOTKH CUCTEM YIPABJICHUS HAa OCHOBE
ROS. Tak e B coOCTaB KOMIUIEKT JIOJDKHA
BXOJIUTh BUPTyaJIbHAs MOJIEIb MOOUIIBHOTO
po0oTa B BUPTYaJIbHOM OKPY>KEHHUH JIJIs1
MOJICJTUPOBAHUS AJITOPUTMOB CHCTEM
VIpaBIEHUS C MOMOIIBI0 TpadUUECKOi Cpebl.

1.3.6

YetsipéxoceBoi
y4eOHBbIH poboT-
MaHUIYJIATOP C
MOJYJTEHBIMU CMEHHBIMHU
HacaJKaMu

Y4eOHbIi poOOT-MaHUITYIIATOP MPEAHAZHAYECH
JUTSL OCBOCHHMSI 00YYarOIIMMHCS OCHOB
POOOTOTEXHUKH, J1JIsi TOATOTOBKU 00YJarOITUXCS
K BHEJPEHUIO U TIOCTEAYIOIIEMY
MCIOJIb30BaHUIO0 POOOTOB B MPOMBIIUIEHHOM
MIPOU3BO/ICTBE.

KonuuecTBo oceit poboTa MaHUITyIATOpA -
YeThIpe.

[lepemerieHe MHCTPYMEHTA B IPOCTPAHCTBE IO
TPEM OCSIM JIOJHDKHO YIPABJISATHCS IIarOBBIMU
JnBUTatensMu. HanpsokeHue nuTaHus MaroBbix
nsurareiieii He 6oxuee 12 B.

CepBoaBHraTesb Y4eTBEPTOI OCH JOKEH
obecreunBaTh MOBOPOT HHCTPYMEHTA.

VYron noBopoTa MaHUNYJIATOpPa HA OCHOBAaHUU
BOKPYT BEepTUKaJIbHOI ocu He MeHee 180
IpajlycoB.

s onipenienieHus OJIOKEHHUST MAaHUTTYJIITOpa
IIPU TOBOPOTE BOKPYT BEPTUKAIBLHON OCH
JIOJI’KEH HUCII0JIb30BaThCs SHKOJEP.

VYTroa noBopoTa 3aJHErO IJIe4a MaHUITYJISATOPa
He meHee 90 rpamycos.

VYroa noBopoTa NepeiHero mieya MaHUMyJIsaTopa
He menee 100 rpaaycos.

Jns onpenenenust HOJ0XKEHUS 38 JHETO U
MEePEHETO TUIeY MaHUITYJISATOPA JOJIKEH
MCII0JIb30BaThCA TUPOCKOIL. YTOJI TOBOPOTA O
yeTBepTOoil ocu He meHee 180 rpaaycos.
JlomxHa OBITh BOBMOXHOCTH OCHAIICHHUS
CMEHHBIMHU HacajKaMu (HarpuMmep, AepKaTelb
KapaHjaaia uin GaoMacTepa, IpUcocKa C
CEpBOJIBUTATENIEM, MEXaHUYECKOE 3aXBaTHOE
YCTPOMCTBO C CEPBOJIBUTATENIEM, YCTPOMCTBO
IS JTa3€PHOM TPABUPOBKHU MJTM YCTPOMCTBO ISt
3D-nevarn). MuHuMaIbHas KOMILIEKTAIUS
CMEHHBIMHU HACaJKaMH: THEBMAaTUYECKUM 3aXBaT
(mpucocka), MexaHUYECKUI 3aXBaT, HacaKa
JiepKaTelb sl KapaHaalia/MapKepa/pydKu,
HAaCaJKa MEePEXOHUK JIJIsl KpeTICHUs
COBMECTUMBIX KOHCTPYKTHUBHBIX JeTallel U
KOHCTPYKIUM, HACaJKa Ja3epHOM I'PaBUPOBKH,
Hacagka 3D-nevatw (17151 pabOTHI € TIIIACTHKOM
PLA ¢ nuamerpom Hutu 1,75 Mm).
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Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

JlomxeH ObITh OCHAILIEH CEPBONPUBOIOM IS
MMHEBMATHUYECKOTO M MEXAaHHUYECKOTO 3aXBaTOB,
o0ecreuynBaroIMM BpalleHUe 3aXBaYCHHOTO
00BbEKTa BO BpeMsl IEPEMEILICHHUS], [IOBOPOT
nepeMeniaeMoro 00beKTa BOKPYT BEpTUKAIBHOM
ocu. Jlnis obecrieueHust PyHKIIMOHUPOBAHUS
MTHEBMATHUYECKOI0 3aXBaTa JIOJKEH ObITh
OCHAIIIEH BCTPOEHHOH B KOPITYC MAHUIYJISATOPA
TTOMITOM.

JloimkHa OBITH BO3MOKHOCTD TTOAKIIOYCHUS
JOTIOTHUTEIbHBIX YCTPOUCTB (Harpumep,
TpaHCIOpTEpa, peibca sl IePEeMEeICHUS
po0oTa, mysIbTa yIpaBJICHUs TUIIA [HKONCTHK,
KaMepbl MAaIMHHOTO 3pEHUs1, ONTHYECKOTO
JaTYMKa, MOIYJsl OECIIPOBOIHOTO JIOCTYIIA).
PoboT-manumynsarop qomkeH odecrneyuBaTh
nepeMenieHre HacaKu B MMPOCTPAHCTBE,
AKTHBALMIO HACAJIKH, BO3MOKHOCTb MOJTYYEHUS
CUTHAJIOB OT KaMephl U JIATYUKOB, BO3MOKHOCTh
YIpaBJICHUS AONOTHUTEIbHBIMH YCTPOUCTBAMM.
Marepuain kopriryca — amoMuHui. J(namerp
paboueii 30HbI (0€3 yyeTa HaBeCHOTO
MHCTPYMEHTA U YeTBEpTOM ocH) He MeHee 350
mM. UnTepdeiic monkmouenus — USB.
JloiKeH UMeTh BO3MOKHOCTh aBTOHOMHOM
paboThl U BHENIHETO yrpaBieHus. s
BHEIITHETO YIPaBJICHUS JOJIKEH ObITh
MPEeyCMOTPEH MyIbT, MOAKII0YaeMbIi K poOOTYy
o Bluetooth.

YpaBisomuii KOHTPOIUIEp A0KEH ObITh
COBMECTHUM c0 cpenoit Arduino.

VYIpaBisomui KOHTPOJLIEP COBMECTUM CO
cpenoi mporpamMmmupoBanus Scratch u si3pIKOM
nporpammupoBanus C.

Jomken obecrieunBaTh MOBOPOT 10 TTEPBHIM
TPEM OCSIM B 33JIaHHBIN yroJI U Ha 3a/IaHHbIN
YTOJI, TOBOPOT MO YETBEPTON OCH Ha 33 IaHHBIN
yroJl, ABUKEHUE B KoopauHatel X, Y, Z,
nepeMeIIeHNe Ha 3aJJaHHOE PACCTOSTHUE TIO
KoopauHaram X, Y, Z, nepeaady JaHHbIX O
TEKYIIEM TTOJIOKEHUH YTJIOB, TIepeady JaHHbIX
0 TEKYIIUX KOOPJMHATAX HHCTPYMEHTA.
JloipkeH moaiepKUBaTh NEPEMEIICHUE B
JIEKapTOBBIX KOOpAMHATAX U yriax MmoBOpOTa
OCeH, ¢ 3aIaHHON CKOPOCTHIO U YCKOPEHHUEM.
Tunbl nepeMenieHui B 1€KapTOBBIX
KOOPJIMHATAX: JBUKEHUE N0 TPAEKTOPUH,
JBIKEHUE 10 TPSIMOM MEX]y IBYMsI TOUKAMH,
NepENphITHBaHNE U3 TOYKU U TOUKY (IEPEHOC
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KoJa-
BO,

00BbeKTa).
Kopnyc nomken ObITh B 3alIUIIIEHHOM
ucrnonHeHue (kmacca He Hrwke [P20).

1.3.7

Kommiiekt nonen u
COPEBHOBATEJIBHBIX
3JIEMEHTOB

KoMIuteKT nosuei u COpeBHOBATEIBHBIX
3JIEMEHTOB JJIsl IPOBEICHUS COPEBHOBAHUI
ABTOHOMHBIX MOOHMJIBHBIX POOOTOB

1.3.8

OO6pazoBaTenbHbII
Habop 715 U3y4eHus
TeXHOJIO0Truu cBsi3u u IoT

"O6pa3oBarenbHbI HAOOP MpeAHA3HAYECH AJIs
M3YYEHHUS OCHOB IPUMEHEHHUS TEXHOJIOTHM
""NutepHeT Bemen"" u CBA3U B
POOOTOTEXHUUYECKUX CHCTEMAX.

B coctaB Habopa 10KeH BXOIUTh KOMILIEKT
KOHCTPYKTUBHBIX JIEMEHTOB U3 METal1a JIsl
cOOpKH MOJIeTTH MOOHIIBHOTO po0OoTa C
3aXBaTHBIM YCTPONCTBOM.

B coctaB Habopa 10KeH BXOUTh KOMILIEKT
KOHCTPYKTUBHBIX JIEMEHTOB /1151 COOpKH
MOJIETH «yMHOTO» 3IaHHUSL.

Bce koMIuIeKkTyromue 1 yCTpoucTBa, BXOIAIINE
B COCTaB HabOpa, TOKHBI OBITH COBMECTUMBI
JPYT C APYTOM KOHCTPYKTHUBHBIM,
ANEKTPUYECKUM, allllapaTHBIM U TPOTrPaMMHBIM
00pazomM.

B cocTtaB Habopa JO0MKHO BXOUTh: IPUBOJ]
IIOCTOSIHHOT'O TOKA C IaTYMKOM ITOJIOKEHHUS - HE
MeHee 21T, CEPBONPHUBO/I OOJBIION — HE MEHEe
21T, CEpBONPUBOJ MAJIbI — HE MEHEE 21T,
Kamepa - He MeHee | 1T, mporpaMmmMupyeMsli
KOHTpPOJUIEp — HE MEHEee 11T, aKKyMYJISITOp — HE
MeHee 1T, 3apsIHOe yCTPONCTBO — HE MEHEE
L.

B coctaB Habopa 10KeH BXOIUTh KOMILIEKT
MHTEJJIEKTYaJIbHBIX CEHCOPHBIX YCTPOMCTB.
NHTemiekTyanbHbIe CEHCOPHBIE YCTPOKWCTBA
JIOJDKHBI MTPECTABIATH COO0M yCTPOHCTBO Ha
OCHOBE BBIYHCIUTEIBHOTO MUKPOKOHTPOJIIEPA U
BCTPOCHHOI'O U3MEPUTEIBHOIO JJIEMEHTA.
NHTemiekTyanbHbIe CEHCOPHBIE YCTPOUCTBA
JOJKHBI 0071a/1aTh BCTPOSHHBIM ITU(POBBIM U
aQHAJIOrOBBIM MHTEpGENcOoM IS epe1adun
JTAHHBIX, & TAK)KE€ BCTPOCHHBIM
nocJie0BaTeIbHbIM HHTEpdericom s
00BbeTMHEHUS JPYT C JPYTOM B CEHCOPHBIE
CHUCTEMBI.

KoMIuieKT MHTeNIeKTyaIbHBIX CEHCOPHBIX
YCTPOMCTB JTOJKEH COAEPKATh — MOJYJIb
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KoJa-
BO,

CBETOJIMOJIa — HE MeHee 21T, Moy ib RGB
CBETOJIMO0/1a — HEe MeHee 21T, Moy K-
JaT4vKa JTUHUU — HE MeHee 31T, MOJYJIhb
3BYKOBOT'O U3JTydaTessi — He MeHee 11T, MOyJib
U3MEpEHUS TEMIIEpaTyphl U BIAKHOCTH
OKpY>KaloIlel cpeibl — He MeHee 11T, MOTyIb
TaKTOBOW KHOIKM — HE MEHee 31T, MOJYJIb
JIaTYMKa OCBEIICHHOCTH — HE MeHee 11T,
MOJ1yJIb IETEKTOpa YPOBHS IIyMa — HE MEHee
lit, MOy b U3MEpPEHUS TaBIICHUS
OKpYXKarollel cpenbl — He MeHee 11T, MOIyb
MOTEHIIMOMETPA — HE MEHee 21T, MOIYIb
JIaTYMKA TTOJIOKEHHUS B POCTPAHCTBE — HE MEHEE
11T, MOAYJIH KOHIIEBOTO MIPEPHIBATENS — HE
MeHee 1.

B coctaB Habopa 10KeH BXOIUTh
MIpOrpaMMUPYyEeMbId KOHTPOJIJIEP — HE MEHEe
L.

IIporpammupyemslii KOHTPOJLIEP TOJIKEH
obecreunBaTh BO3MOXHOCTh
MporpaMMHUpOBaHUs Ha si3bIKe JavaScript u
opranusaiuu web-cepepa oOMeHa JaHHBIMU
yepe3 MuTepHer. [IporpaMmmupyemsriit
KOHTPOJIIEP JOJIKEH 00ecreynBaTh
BO3MO>KHOCTH TTOJIKJTFOUCHUST BHEIITHUX
YCTPOMCTB ¢ oMolsio uHTepdeiicos - GPIO,
UART, I2C, 128, SPI, 1-wire TTL, RS-485,
CAN, Ethernet ¢ nonnepxkoit PoE."
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Kou-
Ne n/m Oopa3oBaTtesibHOE PexomeHnayemMble KpaTKue NpUMepHbIe Bo,
peuieHue TeXHHYeCKHe XapaKTepPUCTUKHI —
Y4eOHast MOJIeIb aBTOHOMHOT'O MOOUIIBHOTO
poboTa ¢ MaHUIYIATOPOM.
MoOubHBIH POOOT AOKEH NPEICTABISATh
c000i1 YETBIPEXKOJIECHYIO IIaTPopMy
BCEHAIPABICHHOTO JIBUKEHHUSI.
JBurarenu OecrieTounblie 4 T, KaMepa ¢ yrioM
0030pa 120 rpaaycoB ¢ 5 mir.
B cocraB koMIuIeKTa 101KHO BXOAUTH:
MexaHn4eckuii 3axBat
uH(ppaKpacHblil J1azep
2-X OCEBOU MOJIBEC
AKKyMYJISITOP
KOJIeca BCEHAIIPaBJICHHOTO JABUKCHUS
MPOrPaMMUPYEMBI KOHTPOJLIIEP C
BO3MO>KHOCTBIO IIPOTPAMMUPOBAHUS B CPEIIE
0JIOYHO-TPAPUIECKOTO THUIIA U B CBOOOTHO
pacIpocTpaHsieMbIX cpefax pa3paboTKu ¢
. MOMOIIbIO TEKCTOBOTO SI3bIKA
ABTOHOMHBII poOOT
MIpOorpaMMHUpPOBaHUS
MaHHUITYJISITOP C
1.3.9 KoJlecaMHu JIATHHK 3BYKa 4
JATYUK CIICTOBAHUS JIMHUHI
BCEHAIPABJICHHOTO
JIBUKCHHUS FPV pesum
BO3MO>KHOCTH YIPABJICHUSI C MOOUIILHOTO
YCTPOMCTBA Yepe3 MPUIIOKEHUE
porpaMMupoBaHus Ha si3bikax Python, Scratch
a TaK)K€ CUCTEMa TEXHUYECKOTO 3pEHUs IS
aBTOMAaTUYECKOT0 OOHApPYKEHUS U
pacro3HaBaHMsl 33/IaHHBIX 00BEKTOB B paboueit
30HE.
[Tonnepxka RaspberryPi Hanmuune
[Mognepxka Arduino Hanmu4me
[Tonnepkka Micro:bit Hamuume
CMeHHBIM MEeXaHNYeCKHUH 3aXBarT,
yCTaHaBIMBAaEMbIi HA MOJBIKHYIO TIATHOPMY
CBEpXY HaJTM4INE
MexaHu4eCcKHii 3aXBaT, yCTaHABIMBAEMbIN Ha
TIePEHIOI0 YaCTh MOABHKHOM TUIaTHOPMBI
SEN R
Bo3MoxHOCTE MEHATHh HHPPAKPACHYIO MYIIKY Ha
MEXaHWYECKU 3aXBaT HATMYUE
Habop nns 6sicTporo
MPOTOTUIIUPOBAHUS MuxkpoxkoHTpoiuiepHas miatdopma Arduino:
13.10 |PTEKTPOHHBIX YCTPOWCTB | HAIMYUE, 2

Ha OCHOBE
MHKPOKOHTPOJJIEPHOU
1aT(hOPMBI

KOMIUIEKT paguoeTajlell ¥ IPOBOIOB: HAINYHE,
MaKeTHas IU1aTa: HaJu4ue
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Koa-
Ne n/m Oo0pa3zoBartenbHOe Pexomenayemble KpaTKHe IPUMEpPHbIe o
B pelieHue TeXHHYeCKHe XapaKTePUCTUKH IIIT,
Ha6op st 6p1cTporo
MPOTOTHUITMPOBAHUS
. MMUKpPOKOHTpOJIIEpHas mIaTgopma co
JIEKTPOHHBIX YCTPONCTB .
BCTPOEHHBIM HHTepHpeTaTopoM JavaScript:
Ha OCHOBE
1.3.11 . HaJIU4He, 8
MHUKPOKOHTPOJUIEPHOM .
KOMIUIEKT pajuoieTajleli: HaIu4yue,
1aT(hOPMBI CO
IU1aTa pacIlupeHus: HaJTMuue
BCTPOEHHBIM
UHTEPIPETATOPOM
Ha6op st 6p1cTporo .
OpnHonnaTHBINA KOMIBIOTED: HATUYUE,
MPOTOTHUITHPOBAHUS .
. KapTa NaMsITU C NPeyCTaHOBICHHON
JIEKTPOHHBIX YCTPOUCTB . o
1.3.12 ONEPALMOHHON CUCTEMOM: HAaJIU4HeE, 8
Ha OCHOBE
OJIOK MUTaHUA: HAJIMYHUE,
OJTHOILIATHOTO .
KOMIUIEKT Kabesel /Uil MOAKITIOUEHHS: HalTnIHe
KOMIIBIOTEpa
OO6pa3zoBarenbHbIil HAOOP AOIKEH MPEJICTABIATh
co0oi1 Habop A pa3paboOTKu
IPOTrpaMMHUPYEMBIX MOJIeNIell aBTOHOMHBIX
poboToB. B coctaB Habopa J10JIKHBI BXOJIUTH!
KOHCTPYKTUBHBIE, COEIUHUTENIbHBIE U
KpENe)KHbIE 3JIEMEHTHI U3 IUIACTHUKA U ATFOMUHUS
- He MeHee 100 T, nporpaMmMupyeMblii
KOHTpOJIIIE - HE MeHee | 1T, 3JIeKTPOABUTaTEIN
MIOCTOSIHHOT'O TOKa € KPYTSIIUM MOMEHTOM He
MeHee 3,6 Kr/cMm - He MeHee 2 IIT, JaTYUKHA U
3JIEKTPOHHBIE KOMIIOHEHTHI- HE MEHee 6 IIT,
AKKyMYJIATOPHYIO OaTapero ¢ HanpsyKeHUEM He
MeHee 6B n emkocThio HE MeHee 1500 MAY - He
MeHee | 1T, 3apsiAHOe YCTPOHCTBO [
aKKyMYJISITOpHOM OaTtapeu - He MeHee | miT.
IIporpammupyemslii KOHTPOJLIEP TOJKEH
basosbiit CoJIepKaTh: MOPTHI JUIsl aHAIIOTOBBIX JATUYUKOB -
1.3.13 pOOOTOTEXHUUECKUI He MeHee 3 1T, MOPTHI 71 HUPPOBHIX JATYUKOB 8
Habop - HE MEHee 3 1T,

nopt st [2C yetpoiicTB - HE MeHee | T, mopT
JUIsl CEpBOTIPUBO/IOB - HE MEHEE 6 1T, OPT JJIst
MOTOpPOB - HE MEHee 2 IIT, MOPT JJIs1 SHKOJEPOB -
He MeHee 2 mT, 00beM flash mamsaTu He MeHee 32
kb. IIporpaMmmupyeMslil KOHTPOJLIEP JOJIKEH
obecrneunBaTh BO3MOXHOCTh
IIPOrpaMMHUPOBaHUs POOOTOB B cpejie OJI0YHO-
rpaduuecKoro THUIA UIH B CBOOOTHO
pacnpocTpaHsieMbIX cpefax pa3paboTKH C
MOMOIIbIO TEKCTOBOTO SI3bIKA
porpaMMupoBanus. JIaTYuKy U 3JIEKTPOHHBIE
KOMITOHEHTHI JIOJKHBI COJIEPKATh:

VY apTpa3ByKOBOM TaTUUK PACCTOSHUS JOJKEH
obecrieunBaTh COOPaHHYIO MOJIETTH
BO3MO>KHOCTBIO U3MEPSTH PACCTOSIHUE HE MEHEE
4 MeTpoB - He MeHee lmT, KHonka-Moayiib
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Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

JI0JDKEH o0ecreunBaTh COOpaHHYIO MOJIEIb
BO3MOXXHOCTBIO OTPEACIIATh HAXKATHs HA KHOIIKY
- He MeHee 1T, J[aTuuK 1BeTa J0IKEH
obecrnieunBaTh COOpaHHYIO MOEITH
BO3MOJKHOCTBIO OIPE/ICIICHUS [IBETa O0BEKTA,
npeaHa3zHayeH g usmeperuss RGB-
COCTABJISIONINX M YPOBHS OCBEIICHHOCTH,
JATYMK JIOJDKEH COZepkKaTh HE MeHee 12
CBETOYYBCTBUTEIBHBIX AJIEMEHTOB - HE MeHee |
T, 3yMMep-MOAYIIb IOJDKEH 00eCTIeunBaTh
coOpaHHYIO0 MOJIETIb BO3MOKHOCTBIO
BOCTIPOM3BONTH 3BYKH, HOMUHAJIbHAS 9YacTOTA
He Menee 4kl 11, tHTeHCHUBHOCTH He MeHee 80 nb-
He menee 1 wt, Wi-Fi-monyns gomken
o0ecreunBaTh BO3MOKHOCTD ITOKJIFOYCHUS
COOpaHHBIX pOOOTOTEXHUUECKUX MOJICIICH K
cetn, loT obnakam u BeO-cepBrcam, pabodee
HanpsbKeHue Moayis - 3,3B, mopToB BBoa
BBIBOJIa MOJTYJIS - HE MEHee 5 - He MeHee | T,
MuHu-pene ¢ paboyuM HaIpsKEHUEM B
nuarasone ot 3,3 10 5B, nmotpebisieMbIiM TOKOM
71MA ¥ MakCUMallbHBIM KOMMYTHPYEMBIM
HanpspkeHueM 28B nocrosiHHOTO TOKa/250B
MEPEMEHHOTO TOKa, PECypC YyCTPOICTBA HE
MeHee 50 ThIC. MepeKIIOYeHHI - He MeHee | 1mT;
Bxonsiue B cocTaB KOHCTPYKTOPA KOMIIOHEHTHI
JIOJKHBI OBITH COBMECTHUMEI C
KOHCTPYKTUBHBIMH 3JIEMEHTaMH, a TaKKe
obecreunBaTh BO3MOXHOCTh KOHCTPYKTUBHOM,
anmapaTHO U MPOrpaMMHOI COBMECTUMOCTH C
KOMIUIEKTYIOIIMMH U3 cocTaBa Habopa.

1.3.14

[IporpammHBIii-
anmnapaTHbIM KOMILJIEKC
0 pOOOTOTEXHUKE

KomnbrorepuszupoBaHHas cucteMa Jist
TPEHUPOBKHU U TTPOBEACHUS IKCIIEPUMEHTOB TSI
00pa30oBaHUs ¥ MOBBINICHUS KBaTU(DUKALIUY B
00J1aCTH AIEKTPOTEXHUKH U DJICKTPOHUKHU U
U(POBBIX TEXHOJIOTUI

Cocras:

Moaynb KOHTPOJIbHO-U3MEPUTENBHBIH
uHTepdeiic -He menee 1 mrT.

Bcerpoennsiit mporeccop

Unrepdeiic USB, ckopocTh nepenaun JaHHBIX
He MeHee 12MouT/cex

Unrepdeiic WLAN 2,4 I'T, IEEE 802.11 b/g/n
[Iuna s NOAKIIOYEHUS SKCIIEPUMEHTATIbHBIX
KapT

Brixoasr:

[IporpamMmmupyembliii aHAIOTOBBIN BBIXOJ, +/-
10B, 0.2A, DC-5MT11, pazsemsl BNC u 2mm

8 pene 24B noctostHHOrO TOKa / 1A, M3 HUX 4
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Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

pelie Ha 2 MM pazbeMax

16 6uT undpoBbIe BHIXOIBI, U3 HUX 8 OUT Ha 2
MM pazbeMax, TTL / CMOS, takroBas yactota 0
- 100 k', max. Hanpspkenue +/- 15 B

Bxonpr:

HEe MeHee 4 aHaIoToBBIX U depeHIInaTBHBIX
BX0J1a ¢ mosiocoit npomnyckanus 10 MI'n, max.
Hanpspkenue 100B, yacrora ornpoca
100MSample, 9 nuana3oHOB U3MEPEHHI, 00BEM
namatu 4 x 8K x 10 6ur, BNC (2 Bxona) u 2-mm
pazbemsl (4 Bxoza)

HE MEHee 2 aHAJIOTOBBIX BXO/1a ISl U3MEPEHUS
TOKa, max. cijia Toka 5 A, gacTora
nuckperusaruu 250 KSample, 2 qnanazona
HU3MepeHuil, paspenienue 12 Out, pa3beMbl 2MM
16-6uT I poBbIC BHIXO/IBI, U3 HUX 8§ OUT Ha
2mMm-pazwemax, TTL / CMOS, takroBast yactota
0—100kI 1, mudnekTpudeckas mpoyHocTh +/- 15B
BupryanbHbie HHCTPYMEHTHI:

* He meHee 2 X VI BosbT™eTp, 2 X VI
amnepmetp: AC, DC, 9 nuanazonos ot 100mV
1o 50V, TrueRMS, AV

* He menee | x VI uzmepurens momHocTu: 9
nuamna3onoB ot 100 MB mo 50B.

* He MmeHee | x VI 2-kaHanbHbIM aMmriepMeTp:
AC, DC, 2 nunamazona 300 MA u 3 A, TrueRMS,
AV

* He MeHee | X VI 2-kaHanbHBIN BOIBTMETD:
AC, DC, 9 guana3onos ot 100mV g0 50V,
TrueRMS, AV

* ue menee | x VI 2/4-kananbHbIi
ocumorpad: mosoca nponyckanus 10 MI'm, 25
BpeMEHHbIX uana3zoHoB oT 100 Hc/pa3neneHue
1o 10 c/pa3genenue, 9 nuana3oHOB HANPSHKEHUS
ot 20 mB/pasznenenue no 10 B/paznenenue,
Tpurrep u nperpurep, pexxuMm XY u Xt, GyHKIuA
Kypcopa, GyHKIHs T00aBICHUS U YMHOXKEHUS
I 2 KaHaJIOB.

* He meHee |1 x VI ananuzarop cnekrpa: 9
nuarna3oHoB HampsbkeHus ot 100 mB no 50 B,
JMana3oH BXOAHBIX 9acToT oT 3 I'y mo 1 MI'1,
0TOOpakeHHe BO BPEMEHHON 00J1acTH.

* He meHee 1 x VI miorrep nuarpamm boae: 9
nuarna3oHoB HamnpsbkeHus ot 100 mB g0 50 B,
Juana3oH JyactoT ot 1 I'm go 5 MI'1,
oToOpakeHHe BO BpEMEHHOH 00J1aCTH U
JirarpaMma JIOKaJIbHON KpUBOIA.

* He MeHee 1 x VI perynupyemsblii HCTOUHUK
nocrosiHHoro Hanpsbkenns 0 - 10 B DC




64

Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

» He meHee 1 x VI reneparop dynkmwmii: 0,5 I'
-5 MI', 0 - 10 B, cunyc, npsiMOyroJibHUK,
TPEeYroJbHUK,

* He MeHee 1 x VI nporpammupyemslii
renepatop, 1 x VI I'enepatop umMnynbcoB

* ©e meHee 1 x VI 16 x nudposoii Beixoa, 1 x
VI 16 x mudposoii Bxox, 1 x VI 16 x mudpooii
BXO/I / BBIXOJI: OTOOpa)KEHUE IBONYHBIX,
[IECTHAIIATEPUYHBIX, TECITUUHBIX U
BOCBMEPHYHBIX IUDP

Habop conpoTuBienuii pa3inuHbIX HOMUHAJIOB
Ha neyaTHoM mare -1 mrT.

* He MeHee 6 myHTOB: 2 X 1 OM, 2 x 10 Om 2 x
100 Om

Ha6op nmpoBo10B 1 niepembruek -1 mir.

* HEe MeHee 28 TPOBOIOB, ITEKEP 2 MM

* He MeHee 10 mepeMbruek, mrekep 2 MM/S MM
YHuBepcanbHbIi MOAYINb [Tl TIOAKIIOYESHUS
HKCIIEPUMEHTAJIbHBIX KapT K KOHTPOJIBHO-
u3MepuTeNnbHOMY uHTepdeticy -1 mT.

* AHanoroBbIN BbIXOJ (PUKCUPOBAHHOTO
HanpspkeHus 5 B, 1A (rHe3na 2 mm)

* HE MEHee 2 aHaJIOTOBBIX BBIXO/1A
¢duKcupoBaHHOTO HanpspkeHus +/- 15 B, 1A
(rHe31a 2 MM)

* HE MEHee 3 PeryIupyeMbIX aHAIOTOBBIX
Bbixona +/- 20 B, 1A, DC-150 'ty (tHe3ma 2 mm )
Kypc o6yuenus:

DKcrnepuMeHTalIbHas KapTa ¢ JOTM4eCKUMHU
AJIEeMEHTaMU HaJlu4Ke

OxcnepuMeHTalbHas KapTa ¢ JK-tpurrepom
HaJan4ue

[IporpamMmmMHoOe obecrieueHue Kypca JI0IKHO
o0ecreuynTh CleayIollee coepKaHue

ba3oBeie TOrnuecKue cxemsl

TaGnuibl nepexo10B, 0003HaYEHHE Ha CXEME,
JOTUYECKHE (PYHKITUU U ITUKIOTPAMMBbI
JIOTUYECKHUX 3JIEMEHTOB

bynesa anre6pa

DKCcTepUMEHTAIbHOE MOATBEPKACHUE (DYHKIINH
Y 3aKOHOB byiist

Jloruueckue snemenTsl B TexHoiaoruu NAND u
NOR

MuHuMH3a1MS TOTHYECKUX CXEM C TIOMOIIBIO
kapt Kapno

[Tpuniun paboTsl TpUrrepa

UccnenoBanue JK-tpurrepa (craruueckuii u
IUHAMHAYECKHI BXOAHOM CUTHAM / IIOTAKTOBBIN
PEXKIM)
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Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

Uccnenosanue UC cueTuynka
ITouck ommbox

1.3.15.

JlaGopaTopHbIit
KOMIUIEKC JJISl U3y4eHUst
poboroTexuuku, 3D
MOJIETTUPOBAHUS U
MIPOMBIIIICHHOTO
nu3aiiHa

Komrmiekc coctout u3 coopHo-pazdoopuoro 3D
npuHTEpa, pyuHoro 3D ckaHepa u
MPOrPaMMHOT0 OOecreueHus mo
¢dororpamMmmeTpun.

Coopno-pazbopubiii 3D npuHTED.

Ob6nactp nedatu: 200 MM x200 MM x 200 MM
MakcumanbHasi CKOPOCTb redat, cm3/4:> 30
CkopocTb nepeMelleHus evaTarouiei roJ1oBKy,
mmMm/c:> 80

Tun coBmectuMoro ¢ 3D-npUHTEpOM TUTACTHKA!
PETG, SBS, PLA, ABS

Wutepodeiic nonkmouenus:USB Flash
Kanubposka miardopmsri:[lonyaBTomatnyeckas
KonunyecTBo comen Ha nevararomei roJoBKe: OT
I wr

MunumanbsHas Tonmuna ciost: > 0.01 u < 0.05
MM

Huamerp comna: > 0.3 u <0.5 mm
MaxkcuManbHas TeMIiepaTypa rnedaTaromen
rosioBku: > 250 rpaza. C

OxutaxxieHue 30HbI Ieyatu: [[ByXCTOpOHHEE
MaxkcumanbHas TeMiiepatypa miaTQopmsl s
nevarn:< 150 rpan. C

Tun nnatdopmel 11t neyatu: [logorpeBaemas
CheMHasl Ha 3aKuMax, (UKcupyemas Ha
matdopme

Hanuuue 3akpeitoro xopmyca: Her

®opmar daiinos g neuatn: GCODE

Tun ynpasnenus npuarepom: [lanens
YIpaBIEHUS C JUCIUIEEM Ha KOPIIyCE YCTpOicTBa
Tum HanpaBIAOMKX: KOHCTPYKIIMOHHBIN
npoduib

Pyunoii 3D ckanep.

TounocTs ckanupoBanus: > 0.05 u < 0.1 Mmm
CKOpOCTb CKaHUPOBAHMSI, MIIH. TOUEK/CEK: > 2
dopmar coxpaHeHHs! pe3yJIbTaTOB
ckaHupoBaHus: vrml, ply, obj, stl
Bo3moxxHOCTE ckanupoBaHus B 1ete: [la
Hanuuue ceHcopHOro 3KpaHa: HET

Hmuuaa USB-npoBona:> 3 m

Texnonorust 3D-ckanupoBanus:OnrTudeckas
3arpy3ka npeceroB(11abJI0HOB)
CKaHepa:HaJIn4ue

OyHKIMK TocTo0padboTkn: O0pe3ka MOeIH,
Pa3nenenue Moienu Ha OTIEIbHBIE YACTH,

V naneHue IMITHUX 3JIEMEHTOB, Y JTaJICHHE
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Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

OTBEpCTHH, co3anne poTopeanucTUYHON
TEKCTYpHI, cpaBHeHHE 3D Mozenel Mex Iy
co0oi, u3MepeHrue pa3MepoB MojIeleh
CEUYEHHUSAMHU B PYUYHOM PEXHUME, IKCIIOPT CEUEHUI
B XLS

IIporpaMMHOe obecrieueHue s Co3/1aHus
Mojieiel MeTo1oM (OTOTpaMMETPUU: HATUYUE
VYnpasienue noBOpoTHEIM cTosioM o Wi-Fi: [la
MuHMMaIbHOE PACCTOSHUE CKAaHUPOBAHUS: <25
cM

1.4

Texnosornueckuii npopuias. BUO

1.4.1

VYuebHo-
HCCIIeIOBaTENbCKast
nabopaTopus
OMOCUTHAJIOB U
HEUPOTEXHOJIOTHUI

B cocraB Bxogsr:

Cencop Tun 1 ve menee 1 mrT., obecreunBaer
BO3MOKHOCTh PETUCTPAIlUU CUTHAJIA
AIIEKTPUYECKON aKTUBHOCTH MBIIIIII
(anextpomuorpammel, IMI'). Perucrparnus
JOJI’KHA OCYIIECTBIIAETCS HEMHBA3UBHO, CYXUMHU
AJeKTpoiaMu. BO3MOKHOCTBIO KPETUICHHS K
pYKe 4eloBeKa, YTO JO0JKHO J1aBaTh
BO3MOKHOCTB PETUCTPUPOBATH IIEKTPUUECKYIO
AKTUBHOCTH MBIIIIIBI B 00J1aCTH, HaJl KOTOPOM
pacnosiaraetcst kperieHue. [lpu HanpsokeHun
MBIIIIBI JOJKHA OBITH 0OecreveHa
BO3MOKHOCTh HAOJIFOJCHUS TyYHOCTH CUTHAJIA
(t.e. mpucyrctBue OMI'), mpu paccrnabienun
MBIIIIIBI - €€ OTCYTCTBHE.

Cencop Tun 2 He menee | mrT., obecrieunBaet
BO3MOKHOCTh PETUCTPAIIUU CUTHAJIA
¢doromnerusmorpammsl (PI1I') onTuyeckum
MyTeM, 3a CYET U3MEHEHUSI OTPAKEHHOTO OT
KPOBEHOCHBIX COCY/IOB CBETa, 00beM KOTOPBIX
W3MEHSIETCS MOJ BO3JAEHCTBHEM MTYJILCOBOM
BOJIHBL. CeHCop JT0JKEH OBITh 0OecreueH
BO3MOKHOCTBIO KPETUICHHUS K TIOTYIIICUKe
nayiblla YeIoBeKa.

Cencop Tun 3 He menee 1 mt., oOecrieunBaeT
BO3MO>KHOCTh: PETUCTPALIUU CUTHAIA
anekTpokapauorpammsl (OKI') He ”HBa3UBHBIM
criocobom; peructparuu I, I1 u Il oTBeaeHMIA;
MTOAKJTIOUEHUS AJIEKTPOJIOB K CEHCOPY C
MOMOIIIbIO COEIMHUTENBHBIX MPOBOJIOB,
obopynoBanubix TouchProof pazsemamu.
Cencop Tun 4 He menee | mT. obecrieynBaeT
BO3MOXKHOCTh: PETUCTPAIlMU CUTHaIa KOXKHO-
ranibBaHnueckoil peakuuu (KI'P), peructpanus
KOTOPOT'O OCYILIECTBIISIETCSA HA TTOCTOSIHHOM TOKE;
MOAKJIIOYEHUS K TETy YeJIOBEKa C TOMOILbIO
CYXHUX 3JIEKTPOJIOB, MOJIKIIIOUEHHE KOTOPBIX K
CEHCOPY OCYHIIECTBJIIETCS C TOMOIIBIO

15
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Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

TouchProof pazsemos.

Cencop Tun 5 ve menee | mT., obecrieunBact
BO3MOXXHOCTh: PETMCTpPAIlUU CUTHAA
ANEKTPUUECKOM akTUBHOCTU Mo3ra (331) ¢
MOMOUIBIO CYXUX HEMHBA3UBHBIX JIEKTPOIOB;
PEruCTpaluy dIEKTPUUECKON aKTUBHOCTH
pa3HbIX J0Jei MO3ra; MOAKIIOYEHHS SJIEKTPOI0B
K CEHCOpY € IOMOUIbIO COEAUHUTENIbHBIX
MpoBOI0B, 0060opynoBaHHbIX TouchProof
pa3zbeMaMU; 3aKpEIUICHUs AJIEKTPOIOB Ha
MOBEPXHOCTHU TOJIOBBHI.

Cencop Tun 6 He menee 1 mt., oOecrieunBaeT
BO3MOYKHOCTh: PETUCTPAIIMU CUTHAJIA KOJIeOaHus
rpynHoit kinetku (CeHcop IbIXaHus);
OTIpEJICTICHUS YaCTOTHI JIbIXaHUSI.

YcTpoiicTBo /i cOopa TaHHBIX OT CEHCOPOB U
nepeadr Ha MePCOHAIbHBIA KOMITBIOTED
obecreunBaeT BO3MOXXHOCTh cOOpa JaHHBIX OT
MOAKIIOYEHHBIX K HEMY CEHCOPOB U OTIPABKY
nonyueHHbIX AaHHbIX Ha [IK. [logkmouenue
nenTpaibHoro Moy k [1K ¢ momompro USB-
kabenst. L{eHTpanbHbIif MOIYNIb UMEET HE MEeHee
I wt, : raneBaHMYecKyro uzosnuio ot [1K.
[{eHTpanbHBIi MOAYNb 00ECTIEYBAET
BO3MOKHOCThH OJTHOBPEMEHHOTO MOAKITIOUEHHUS
BILJIOTH 710 4 ceHcopoB. Kaxkplii U3 BX0/10B
[{eHTpanbHOTO MOJYJISI UMEET rajbBaHMUECKYIO
u30JsIIHIo (0becreueHne MexKaHaIbHOU
rajbBaHu4YeCcKor nu3omsiun). [lonkmouenne
CEHCOpOB K LleHTparibHOMY MOIYIIO
OCYIIIECTBIISIETCS C TIOMOILBIO
cHenualIn3upoBaHHbIX pazbeMoB Tuna LEMO,
00ecTeunBarOINX MPAaBHWIBHOCTD TTOAKIIOYCHUS
pazbeMa U CHUKAIOIINX PUCK CITy4aitHOTO
KacaHHs pa3beMOB TOKOTPOBOISIINX YacTeH, a
Tak)ke 00eCIeUYNBAOIINX 3AIIUTY OT
HECaHKITMOHUPOBAHHOTO MOKITIOUEHHUS K
MIPOU3BOJIBHBIM YCTPOMCTBAM.

Monynb «KHomka» He meHee 1 mT.,
obecreunBaeT BO3MOKHOCTh: Pa3METKH
PETUCTPUPYEMBIX CUTHAJIOB M OTMEYATh He
MeHee 3-X pa3IHYHbIX KaTerOPUH COCTOSTHUM.
YcTpoiicTBO, BXOASAIIEE B COCTAB JTJa00OpaTOPUH,
JOJIKHO 00ecreYnBaTh BO3MOXKHOCTh
pPErUCTpalvy apTEPUATBHOTO AABJICHUS.

1.4.2

AHanuTHYECKHE BECHI

[IpenHa3zHayeHbl U1l TOUHBIX U3MEPEHUN MACCHlI,
MO3BOJISIIOT KOHTPOJUPOBATH U3MEHEHHS MACChI
¢ TouHocThIO 0,1 M.

1.4.3

Cnektpodoromerp

IIpenna3HaueH i ONpEACIICHUs ONTUYECKON
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Kou-
Ne n/m Oopa3oBaTtesibHOE PexomeHnayemMble KpaTKue NpUMepHbIe o
B pelieHue TeXHHYeCKHe XapaKTepPUCTUKHI IIIT,
IUIOTHOCTHU, KO3(PPUIIMEHTOB IPOMYCKAHUS U
KOHIICHTPALMU pa3HO0Opa3HbIX paCTBOPOB
2. OBOPYAOBAHME JIUIA JOITOJIHUTEJIBHBIX HAITPABJIEHUU
2.1 XAUTEK
CtaHOK 1)1 I'paBUPOBKU U PE3KU JIA3E€POM.
JloikeH mpeaycMaTpuBaTh BO3MOXKHOCTD
00pabOTKM XPYIKUX MAaTEPUAIIOB, B TOM YHCJIE
CTraHOK J1a3epHOM PE3KH | KEpaMUKH, CTEKIa, oprerekiia. Moayib
211 C YHCIIOBBIM ¢uibTpanuu Bo3ayxa B KoMiuiekTe. Becrpoennoe 1
o MPOrpPaMMHBIM BosiHOE oxnaxaeHue. Jlazep Tuna CO2. Pa3mep
yIpaBIE€HUEM pabouero crona, MM: He MeHee 300*500.
MomuHocTs nazepa, Bt: ne menee 40.
[MonnepxuBaembie popmartsl daitna: JPG, PNG,
TIF, BMP, DXF, SVG, CR2.
Haznauenue: norsnouieHue 1piMa U BpEIHbIX
BrrTsbkHas cucTeMa Js BEIIECTB MPU Pe3Ke/TPaBUPOBKE
2.1.2 JIA3epHOTO CTaHKa, pup paBHp ’ 1
POU3BOIUTENBHOCTE: HEe MeHee 300 m3/4,
bunbTpyromas
buIbTPyIOIIKE JIIEMEHTHI: HAaJN4ne
VYyeOHast MOlyJIbHAs CTAHLUS JI0JKHA
o0ecrieunBaTh BO3MOKHOCTh U3y4UEHHUsI HE MEHee
TPEX TEXHOJIOTUI MPOU3BOACTBA U3JEITUN U
00paboTKK MaTepuasoB, a TAKXKe
IIPOTOTUIIUPOBAHUS U3/IETHH.
Y4eOHast MOybHAS CTAHIIMS TOJIKHA UMETh
CJIEIYIOIINNA COCTaB U XapaKTEPUCTUKHU:
Marepuas KOHCTPYKLIHH: alIFOMUHUN
KonnuecTBo HampaBisiiomux: He MeHee 4 1IT.
Ha6op unrepdeiicon:
- Ethernet, He Menee 1 mT.
- USB, He MeHee 2 1mIT.
- MicroSD: nanuuue.
MHuoropyHKIIHOHATbHAS . -
g~ - Monynb 6ecipoBoHoit cBsizu Wi-Fi: Hanuuue.
. [Tanenb ynpaBiaeHUs C SKpaHOM: HaJIHM4Ke
2.1.3 MEXAHUYECKOU 5
Tun ynpapiieHUsI 3KpaHa: CEHCOPHOE
00paboTKu 1
Tun skpana: LCD-nanens
MPOTOTUIIUPOBAHUS

[[BETHOCTH 2KpaHa: IBETHOM

Jnaronane skpaHa: He MeHee 3,5 mroitma
[Tnardopma mogorpeBaemas: HaJI4Ke
[TnaTdopma nnst 3D-neyatn MarHuTHAsI THOKAS:
HaJan4ue

CoBMectumocTsb miardopmsl At 3D-neyatu ¢
m1aTGopMoii OI0OTPEBAEMOI: HaTIHe
CMmeHHbI Monynnb 3D-nieuaTu: HaTu4ue
Texnonorust 3D-newatu: FDM unu FFF
HuameTtp comia: He meHee 0,4 MM
MakcumanbHasi TeMnepaTypa HarpeBa coria: He
MmeHee 250 °C

MakcumanbHasi TeMnepaTrypa HarpeBa
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Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

nogorpeBaemoit miardopmer: He MmeHee 80 °C
MuHMMaNbHas TONIUHA CII0s: He 6onee 50 MKM
MaxkcumanesHas ToinmHa ciosd: He Meaee 300
MKM

Cxopoctb 3D-nievaru: He menee 100 Mmm/c
MakcumanbHblii pa3Mep U3roTaBIuBAEMON
monenu: He meree 200x210x200 mm
[TonnepxuBaeMble Matepuaisl 1uist 3D-nieuatu:
PLA-, PETG-, TPU-, ABS-, PC-, Flex-miactux
Juamerp HUTH macTuka: He Oonee 1,75 Mm
CeHcop oOHapy»XeHHSI HUTH TIaCTUKA: HAJTM4Ke
@DYHKIMS aBTOMAaTUYECKON KAITMOPOBKHU:
HaJn4ue

CMeHHBIH J1a3epHbId MO/YJIb: HAIMYKE
MomnocTh na3zepa: He menee 1,6 Bt

@OyHKIUA Ja3epHOT0 I'PaBUPOBAHUS: HAIIUUUE
@yHKIMS Ja3€pHON PE3KU: HATMYUE

Pa3mepsl paboueii o6aactu: He menee 200x200
MM

[Tonnep>xuBaeMbie MaTepHalbl: Oymara, KapToH,
JIEPEBO, MIIACTHK, KOXKa

CwMmenHblit MoayInb ¢pe3epoBanus ¢ UITY:
HaJN4ne

MakcumanbHasi CKOPOCTb BpallleHUsI IITTUHIEIS:
He meHee 8000 06/mMuH

MakcumanbHbIi TUaMeTp 3aKMMa NaTpoHa: He
MeHee 4 MM

@pesa: HanU4Ke

@OyHKIHS IJIOCKOCTHOTO U 00EMHOT0
bpe3epoBaHus: HATUYUE

[Tonnep:xuBaemMbie MaTepUalbl: AEPEBO,
TEKCTOJIUT, TIACTHK

Koxyx 3amuTHBIN: Hamu4yue

Oukwu 3amuTHbIE ¢ Y O-QUIBTPOM: HATHYKE
Anantep TUTaHUS: HAJTUIHE

KomruiekT 3anacHbIX yHKIIMOHATBHBIX
AIIEMEHTOB: HAJINYHE

2.14

®pe3epHbIl CTAHOK C
UITY yueGHbIi O0mbIION
C IIPUHAJIEKHOCTIMU

Ha3znauenue: 06paboTka MO/I€IbHBIX BOCKOB,
IIJJACTUKOB, JPEBECUHBI, IBETHBIX METAJJIOB
Tun: GpesepHslil cranok ¢ UITY,

KOJIMUECTBO oceil: He MeHee Tpex (XYZ),

MAaKCUMAJIbHOC KOJIHUYCCTBO 060pOTOB B MHUHYTY:

He menee 15000,
ABTOMATHYCCKAd CMCHA MHCTPYMCHTA: HAJIMIKNC

2.1.5

Hab6op ¢dpes

KomuyectBo dpe3: ve menee 10 mr.

2.1.6

®pe3epHblil CTAaHOK
y4eOHBIN

Ha3nauenwne: 06paboTka MOJETHHBIX BOCKOB,
MTACTUKOB, IPEBECUHBI

tur: Gpe3epHsiid craHok ¢ UITY,

KOJIMYECTBO ocell: He MeHee TpeX (XYZ),
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TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

MaKCHMaJIbHOE KOJIMYECTBO 0OOPOTOB B MUHYTY:
He merHee 7000

2.1.7

31 npuHTEP
npodeccrnoHabHbII

Tun npuntepa: FDM, FFF,

Marepuai (ocHOBHOM): PLA,

KOJIMUYECTBO ME€YaTAIOIINUX TOJIOBOK: HE MeHee 1,
paboumii CTOJI: C IOJOTPEBOM,

pabouast o6sactb (XYZ): ot 300%x300%400 mwm,
MaKcHMaJsbHasi CKOpOCTb I1eyaTu: He MeHee 150
MM/CEK,

MHHHMaAbHas TOIIINHA cJIos: He 0ojee 20 MKM,
3aKpBITHIA KOPITYC: HATUYHE,

OXJIQXK/ICHUE 30HBI IEUATH: HATHMYHE

2.1.8

31 npuHTEp Y4eOHBIH

Tun nmpuntepa: FDM, FFF,

Marepuai (ocHOBHOM): PLA,

KOJIMUYECTBO ME€YATAIOIINUX TOJIOBOK: HE MEHee 2,
paboumii CTOJI: C IOJOTPEBOM,

pabouast obsacth (XYZ): ot 180%180x180 mwm,
MaKcHMaJbHasi CKOpOCTb IieyaTtu: He MeHee 150
MM/CEK,

MHHHMaIbHas TOIIINHA cJIos: He 0ojee 20 MKM,
3aKpBITHIN KOPITYC: HATUYHE,

OXJIXK/ICHUE 30HBI TI€YATH: HAJTMIUE

2.1.9

ITmacTuk g 31 meyaru

Tun nnactuka: PLA, ToniyHa HUTH: HE MEHEE
1,75 Mm

50

2.1.10

EmMxocTh JJI TpaBJICHUA
jiatT

I[J'IH TPaBJICHUS NICUATHLBIX TIJIAT B paCTBOPC
XJIOPHOI'O KECJIC34a,

BO3,Z[y1_HHBII71 HaCoC:. HAJINYHC,

HarpeBarciib )KUJKOCTU C MMOAACPKAHUCM
IMOCTOSIHHOM TEMIICPATYPhI: HAJIUMYNC

2.1.11

YT1ior

Jlns nepeHoca pucyHka ¢ TpaHcgepHoii Oymaru
Ha IUIaTy,

TJIaJIKast TOJIMPOBAaHHAS TOBEPXHOCTh: HAIMYHE,
naporeHepaTop: HeT

2.1.12

Tpancdepnast Oymara

Ha3znauenwue: [y nepeHoca pucyHka IU1aThl Ha
CTEKJIOTEKCTOJIUT

30

2.1.13

CTEKIIOTEKCTOIUT

Tum: FR4-1, Pa3zmep: ne menee 100*100 mm

100

2.1.14

ITasmpHas cTaHus

®en: paboyas remneparypa, °C: ot 100 mo 480,
nasulbHUK: pabovas temmneparypa, °C: ot 200 1o
480

MomntHocTh nasnsHUKa: He MeHee 50 BT,
Kepamuueckuil HarpeBaresnb: HaIu4Iue

2.2,

DJIEKTPOIHEPreTuKa

2.2.1.

JlaGopaTopHBIit MOTYJTb
C UHTEPAKTUBHOU
nabopaTopHOU
wiargopmoii (JIMUI)

TexHU4YeCKHEe XapaKTEPUCTUKHU:

* 32-6uT mpoueccop

* USB, ckopocTb nepeiaun JaHHBIX HE MEHEE
12Mourt/cex

» uaTepdeiic WLAN 2,4 I'T', IEEE 802.11 b/g/n
¢ [IIMHA AJ1 TOAKIIFOYCHUA C-)KCHepI/IMeHTaJIBHBIX
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Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

KapT

* BBICOKOKA4E€CTBEHHBIN KOPITYC C AJIFOMUHUEBOU
pamoil u nepeaHel NaHebIo U3 OpreTeKa ¢
MU3HOCOYCTOMYUBOM ITOBEPXHOCTBIO

* MOKET OBITh 3aKpEIIEH B paMe-AeprkaTelie s
AKCIepUMEHTANIbHBIX maHene DIN A4

* 3alUILEHHBIC PA3bEMBbI IS TOAKIIOYEHUS 2-
MM 0€30MacHBIX H3MEPUTEIbHBIX KaOenei

* UHJMKALUK COCTOSHUS MOCPEACTBOM LIBETHBIX
CBETOJINO0/I0B

* BHEUIHUN OJIOK MUTaHUS

Brixonpr:

* IPOrpaMMHPYEMBII aHAJIOTOBBIA BBIXOJ, +/-
10B, 0.2A, DC-5MTI'11, pazbsembl BNC u 2mm

* aHAJIOTOBBIN BBIXOJ (PUKCHPOBAHHOTO
Hanpspokenus 5 B, 1A (rHe3ga 2 MM Ha MoayIie
paciupeHust)

* 2 aHAJIOTOBBIX BBIXOJA (PMKCUPOBAHHOIO
HanpsbkeHus +/- 15 B, 1A (rHe3na 2 MM Ha
MOJTyJie pacIIupeHusl)

* 3 perynupyeMbIX aHaJIOTOBBIX BhIxoaa +/- 20
B, 1A, DC-150 I't (rHe3a 2 MM Ha MOJyJie
pacipeHust)

* 8 peine 24B noctosiHHOTO TOKa / 1A, U3 HUX 4
pelie Ha 2 MM pazbeMax

* 16 OuT uHQpoBbIe BHIXOABI, U3 HUX 8§ OUT HA 2
MM pazbemax, TTL / CMOS, raktoBas yactota 0
- 100 k', max. Hanpsikenue +/- 15 B

Bxonpr:

* 4 aHanoroBeIX nu(depeHaTbHBIX BX0JIa C
nosiocoit mponryckanust 10 MI'n, max.
HanpspkeHue 100B, wacrora ornpoca
100MSample, 9 nuana3oHOB U3MEPEHUH, 00bEM
namsta 4 x 8K x 10 6ut, BNC (2 Bxoga) u 2-mMm
pa3bembl (4 BxoJ1a)

* 2 aHAJIOTOBBIX BXOJa /Il U3MEPEHHUS TOKA,
max. cuJjia Toka 5 A, 4acToTa JUCKPETU3aIuu
250 KSample, 2 nnana3zona usmepeHuti,
paspemienue 12 6uT, pa3beMbl 2MM

* 16-6ut 1dpoBbIe BHIXO/BI, U3 HUX 8 OUT Ha
2mm-pazpemax, TTL / CMOS, takToBas yactora
0—100kI "1y, nuaneKTpuYeckas NpoyHocTs +/- 15B
BuptryanbHble HHCTPYMEHTSI:

* 2 X BOJIBTMETpA, 2 X amnepmerpa: AC, DC, 9
muana3oHoB oT 100mV go 50V, TrueRMS, AV

*  WU3MEPUTEIh MOUIHOCTH: 9 qUamna3oHoB OT
100 MB no 50B.

» 2-xanansHblil amnepmerp: AC, DC, 2
muanaszona 300 MA u 3 A, TrueRMS, AV




72

Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

* 2-xananbHbii BoaeT™METp: AC, DC, 9
nuana3oHoB oT 100mV go 50V, TrueRMS, AV
*  2/4-xaHaNpHBINA ocimiuTorpad: mogoca
npomyckanus 10 MI'w, 25 BpeMeHHBIX
nuama3oHoB ot 100 ae/nenenne no 10
c/nenenue, 9 nnana3zoHOB HaNpspKEHUS OT 20
MB/nenenue no 10 B/nenenue, tpurrep,
nperpurrep, pexum XY u XT, u3MepuTensbHble
Kypcopbl, (YHKIIHS BBIYUCICHUS

*  aHaNM3aTop CHEeKTpa: 9 Auana3oHOB
HanpspkeHus ot 100 mB 1o 50 B, nuanazon
BXOAHBIX yacToT OT 3 I'it mo 1 MI'1,
oToOpaskeHre BO BpPEMEHHOH 00JIaCTH.

* ortep auarpamm bope: 9 nuana3onos
HanpspkeHus ot 100 mB 1o 50 B, nuanazon
gactoT oT 1 ' o 5 MI'n, oroOpakeHue Bo
BPEMEHHOW 00JIaCTH U AMarpamMma JOKaJIbHON
KPHUBOM.

*  PEryJMpyeMbIi HCTOYHUK ITOCTOSTHHOTO
HanpsixeHusa 0 - 10 B DC

* reneparop curHaiuos: 0,5 I'u - 5 MI'n;, 0 - 10
B, cuHyc, IpsIMOYTOJIbHUK, TPEYTOJIbHUK,

*  TIpOrpaMMHUPYEMbIN T€HEPATOP CUTHAJIOB

* TEHepaTop UMMYJIbCOB

* 16 x mudposoii BeIxo, 16 x udpoBoit
BXO[,

* 16 x nudpoBoit BXo / BEIXOJ: 0TOOpakeHHe
JIBOMYHBIX, IECTHAILATEPUYHBIX, IECATUYHBIX U
BOCBMEPUYHBIX LU

* Tpexda3zHbil ucTouHUK uTanus 0 - 150 ',
0-14 Badd, 2 A (Tpebyercs MOyJIb
pacuIpeHus)

*  PEryJHUpPYEMBbI HCTOYHUK MUTAHMS
noctostHHOro ToKa 3 X (20 B-+20B),2 A
(TpebyeTcst MOy pacIIupeHus)

* Tpexda3HbIif UCTOUHUK MTUTAHUS C
PETryIUPYEMbIM CABUTOM (ha3bl U TAKTOBOUH
9acTOTOM (TpedyeTcss MOyl PACIIUPEHHS).
8 xpene

e oToOpakeHHe JOMOIHUTEIBHOTO
MYJIBTUMETPA, YCTAHOBJIEHHOTO B MOJTYJIE
pacIIMpeHust

22.2.

[TnaTdopma mmst
IKCIIEPUMEHTUPOBAHUS
g JIMIIJI

TexHUuecKne XapakKTepUCTUKH:

* MOAKJIIOYCHUE K nHTEpdeiicy uepes
BHYTPEHHIOIO IIIUHY

* BO3MOXKHOCTh KOMOMHAIIMH HECKOJIBKUX KapT
* KOPIYC C AIIOMHUHUEBBIMU OMIOPAMH U
MEpEIHEN MaHEIBI0 U3 OPICTEKIIA C 3aKAJTICHHOU
MMOBEPXHOCTHIO




73

Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

* BO3MOYKHA YCTaHOBKA B paMy-JIep>KaTelb
yueOHbIX nanenei popmara DIN A4

* IpsIMOE MOAKIIOYEHHE OJIOKA TUTAHUST IS
UCTIONIb30BaHus O0e3 uHTepdeiica

* IOCTOSIHHOE U NIEPEMEHHOE HApPsHKEHUS Ha
2MM-pa3bemMax

* IOATOTOBJIEH JIJISl MOJKIIOYEHUS 2MM
0e30IMacHbIX U3MEPUTEILHBIX Ka0enen

* MMOAKJIIOYEHHE IKCIIEPUMEHTAIbHBIX KapT C
MOMOIIBI0 96-X KOHTAKTHOTO pa3bemMa

* BBITAJIKUBAIOIIUI MEXaHU3M JUIs 00JIeruyeHus
CMEHBI YKCIIEPUMEHTAIBLHBIX KapT

* MOJKJIFOYCHNE MAKETHOM TIIATHI JUIS
MPOBEJICHUS Ha HEeW AKCIIEPUMEHTOB C
Pa3TMYHBIME JICKTPOHHBIMU CXEMaMU

» uHppakpacHbIil HHTEpdEic s ooMeHa
JAHHBIMU C JIOTIOJTHUTEIILHBIM BHEIITHUM
MYJIBTUMETPOM

2.2.3.

KomriekT kabeneit u
MEePEMbIYEK IS
n3Mepennit i JIMAJL

Habop conpoTuBieHuii pa3inuHbIX HOMUHAJIOB
Ha MeYaTHOM I1aTe st U3MEPEHUSI TOKOB C

NMOMOIIIBIO AHAJIOTOBBIX BXOJ0B U3MEPUTCIIBHOI'O

uHTepdeiica

* He MeHee 6 myHToB: 2 X 1 Om, 2 x 10 Om 2 X
100 Om

* He MeHee 24 wT. 2MM pa3bema

HaGop mpoBo10B ¢ 2MM pazbemMamMu
Cocrosamuii us:

* HE MEeHee 8 MIT. MPOBOAOB 2MM, 15¢cM, cuHue

* HEe MeHee 4 1IT. MPOBOAOB 2MM, 15¢cM, xenTbie

* HE MEHee 5 IIT. IPOBOAOB 2MM, 45¢M, YepHBbIE

* HE MEHEE 2 HIT. MPOBOJAOB 2MM, 45CM, KeNThIe
* HE MEHee 5 WT. MPOBOAOB 2MM, 45¢M, KpacHbIE

* HE MEHee 2 T. TPpOBOAOB 2MM, 45¢M, CUHUE

» He MeHee | mT. anantepoB 4MM-Ha-2MM, S0cM,

YEpHBIE

* He MeHee | mT. anantepoB 4MM-Ha-2MM, S0cM,

KpacHbIe
* He MeHee 10 mT. nepempluek 2MM Ha SMM

2.2.4.

PecypcHblit Habop st
JIMUIT
DJEeKTpOIHEPreTHKa:
[TocTostHHBINM TOK

O0beM MOCTaBKU:

* He MeHee | kapTa ¢ pa3IMYHBIMHU
pe3ucTopamMu, KOHJIEHCATOPAMH U KaTyIIKaMH
WHIYKTHBHOCTH

* He MeHee | kaprta ¢ uensiMu aenurenci
HaAIPSDKEHUS

* He MeHee | kaprta ¢ uensMu A
MCCJIETOBAHMS COMPOTUBIICHUM, 3aBUCAIIIUX OT
TEMIIEPATYPbI, HAMIPSKEHUSI U OCBEILIEHHOCTH.
CopepxaHue U U3y4EHUE TEM:

*  Urto Takoe ANeKTpUYECTBO
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PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

* IIpumepsl UCIOIB30BaHUS DJIEKTPOIHEPTUU
* Aromuas mozeinb bopa.

*  DJIEKTPUYECKUH 3apsil U DJIEKTPUIECKOE
noJe

* IIpoBOIHUKH, IOTYIPOBOJHUKU U
JURJIEKTPUKH

*  Tok, HanpskeHue U CONPOTUBIICHHUE

*  VCTOYHMKHU IIOCTOSTHHOT'O TOKA

* HccnenoBanue npocToi 3IeKTpUUECKOi
LIEMHU C JIAMIIOW HaKaJIMBaHUs

* l3mepeHue BOIIBTMETPOM U aMIIEPMETPOM

»  KoHcTpyKkiMs U IBETOBasi MapKUPOBKa
pPE3UCTOPOB

*  DKCIEPUMEHTAIBHOE JOKA3aTEIbCTBO
3akoHa Oma.

*  DKCIEPUMEHTAIBHOE JOKa3aTeIbCTBO
3akoHOB Kupxroda.

* HccnenoBaHue oCIEN0BaTENbHbBIX U
napaJuleJIbHBIX LENe pe3ucTopoB.

* HccnenoBaHue nenei ¢ NOCTOSHHBIMY U
MIEPEMEHHBIMH PE3UCTOPaMU

* l3MmepeHus B LEMAX JEIUTENEH HAPSKEHUS
C TIOCTOSIHHBIM / TIEPEMEHHBIM COTNPOTUBIIEHUEM.
* lI3MepeHHs B MOCTOBBIX LIEIISAX

* lI3MepeHue MOIIHOCTH B LIEMU OCTOSIHHOTO
TOKa

*  HccnenoBanue KOMMYTAlIMOHHBIX
XapaKTepUCTUK NepeMeHHbIX pe3ucTopoB (LDR,
NTC, PTC, VDR).

* HccnenoBaHue U MHTEpIpETALUs
XapaKTepUCTHK NepeMeHHbIX pe3uctopos (LDR,
NTC, PTC, VDR).

* HccnenoBaHue KaTylek HHIYKTUBHOCTH U
KOHJICHCATOPOB B LIENH ITIOCTOSHHOI'O TOKA

* Tlouck u ycrpaHnenue HeucnpaBHocTeil (9
HEHCIIPaBHOCTEH, KOTOPbIE MOTYT OBITH
AKTHBUPOBAHBI YEPE3 pelie)

2.2.5.

PecypcHblit Habop st
JIMUIT
DJEeKTpOIHEPreTHKa:
[TepemenHbIN TOK

O0beM MOCTaBKU:

* HEe MeHee | kapTa ¢ NacCUBHBIMU
koMIutekTyromumu R, L, C , KoTOpble MOXKHO
MIPOHU3BOJIFHO KOMOMHHUPOBATH JIPYT C IPYTOM
* He MeHee | kapTa ¢ 3 pe30HaHCHBIMU
koHTypamu RLC u 1 HacTpauBaembim
PE30HAHCHBIM KOHTYPOM

* HE MeHee | AKcnepuMeHTalbHas miara ¢ 1
ceTeBbIM TpaHcopmaropoM, 1 apocceneM u
KOMMYTHUPYEMOU Harpy3Kou

* [IporpammHOe oOecrieueHrne Ha HOCUTEIE
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Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

CopepxaHue U U3y4ECHUE TEM:

* Paznuuus Mexy NOCTOSHHBIMU U
IIEPEMEHHBIMH BEJIMYMHAMHU

* OCHOBHbBIE XapaKTEPUCTUKU CUHYCOUIAIbHBIX
CUTHAJIOB

* Onpenenenue 3p(HEeKTUBHBIX 3HAYCHUN
NEPUOANYECKUX CUTHAJIOB

* lcnonb3oBaHue BpEMEHHBIX UarpaMM AJis
n300pakeHHs] CHHYCOMJAJIbHBIX CUTHAJIOB

* 3HAaKOMCTBO C XapaKTEPHbIMU BEJIMUYMHAMU
MOIIHOCTH U UHAYKTUBHOCTH

* OObsicHeHHE PYHKLINUN KOHAEHCATOpa U
KaTyILIKH KaK aKKyMYJIITOPOB

* Briunciienne 3Ha4eHU MOIHOCTH
KOHJIEHCATOPOB C MIOMOILBIO U3MEPEHUI

* Briunciienue 3Ha4eHU NHIYKTUBHOCTH
KaTyIlIEeK ¢ TOMOUIbIO U3MEPEHUM

* [IoHsATHE PEAKTUBHOIO CONPOTUBIICHUS
€MKOCTE! U KaTyllleK HHIYKTUBHOCTH

* DKCIIEPUMEHTAIbHOE ONPEACICHUE
PEaKTUBHOTO CONIPOTUBJICHUSI KaTYIIKU U
KOHJIEHCaTopa

* lccnenoBanue XxapakTepUCTUK IEPEMEHHOTO
TOKa Ha NoTeHnuoMerpuueckux cxemax RC n
RL

* lccnenoBanne 4acTOTHBIX XapaKTEPUCTHK
IIPOCTBIX cXeM (UIIbTPa HA IEPEMEHHBIX
HANPSDKEHUSAX U HAIIPSDKEHUAX MPSAMOYTOJIbHOU
(bopMbI

* [IpyuHIMD 1EHCTBUS DIIEKTPUIECKUX
KoJ1e0aTebHBIX KOHTYPOB

* [TonsTHE pe3oHaHca, KauecTBa, [uana3oHa 1
MpeAeIbHON YacTOTHI KOieOaTebHbIX KOHTYPOB
* I3mepeHne 4acTOTHBIX XapaKTEPUCTUK
MOCJIe0BATENbHBIX U MapaIeIbHbIX
KoJIeOaTeIbHbIX KOHTYPOB

* CornacoBanue napajyieIbHOTO
K0JIe0aTeIbHOT0 KOHTYpa ¢ MapaMeTpHUeCKUMHU
J0J1aMu

* [TonsTHE MONE3HON, PEAKTUBHON U KaXKYyILLEHUCS
MOIIHOCTH

* lccnenoBanue XapakTEpUCTUK Harpy3KH
TpaHc(hOpMATOPOB: U3MEPEHHUE HATPY3KH,
XOJIOCTOTO X0/1a U KOPOTKOT'O 3aMbIKaHMs

* 3HAaKOMCTBO C TUITUYHBIMH 00J1ACTAMHU
IPUMEHEHHS TPaHC(HOPMATOPOB U TPAHCIATOPOB
* I3mepeHne u aHamm3 4aCTOTHBIX
XapaKTepUCTHUK TpaHC(HOPMATOPOB

* lccnenoBanue XapakTEPUCTHK HArPy3KH
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Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

TPAHCIISTOPOB
* I3mepenune U aHaJIn3 YaCTOTHBIX
XapaKTEepUCTHK TPAHCIATOPA

* [Touck HeucnpaBHOCTEH (4 HEUCIIPABHOCTH,
BKJIIOYAE€MBI€ C IOMOUIBIO pelie)

2.2.6.

Pecypcuslit Habop s
JIMUNJI
DNEeKTpOIHEPreTUKa:
Tpexda3zubiii Tok

O06beM MoCTaBKH:

* | kapTa ¢ COeIMHEHUSIMU B 3BE311y U B
TPEYTOJIbHUK, a TAKXKE PE3UCTUBHBIMU U
€MKOCTHBIMU Harpy3kamu

* [IporpammHOe o0ecrieueHre Ha HOCUTEIE
ConeprxaHue U U3y4eHUe TeM:

* Mcnonp3oBanue Tpex(a3Horo Toka

* OCHOBHBIE ITOHATHS

* V3MepeHust TMHEHHBIX U MEeXK(Pa3HBIX BETUINH
* 3aBUCUMOCTD JIMHEHHBIX U MEK(pazHbIX
BEITUYUH

* lccrnenoBanne OMUYECKUX U EMKOCTHBIX
noTpedureneit B cxeme "3Be3na" u
"TpeyroyibHUK"

* Beruncnenue casura ¢asz Mexy JIUHEUHBIMU U
MeX(pazHBIMH HaMPSHKEHUSAMU

* I3MepeHne ToKka KOMIIEHCAMK B HYJIEBOM
IPOBO/JIE U O0BSICHEHHUE MTOCIIEICTBUI 00pbIBa
HYJIEBOT'O MPOBOJA

* lI3MepeHne Toka U HalpsHKEHUs: TpU
CUMMETPUYHBIX U aCHMMETPUYHBIX Harpy3Kax
* M3MepeHne MOITHOCTH Tpex(a3zHOW Harpy3Ku

2.3

I'EO-A3PO

23.1

JIroOurennckas
MOOUITBHAS BO3AYIIHAS
CHCTEMA C
BO3MOXKHOCTBIO
BH3YyaJIbHOTO
yIPaBJICHHS OT TIEPBOTO
JIALIa

Jlrobutenbckast MOOMITEHAS BO3AYIIIHASI CHCTEMA
JUISI IPOBENIEHUs1 a3pOPOTOCHEMKH MECTHOCTH U
OTJIETbHBIX 0OBEKTOB

dopM-(hakTop: YCTPONUCTBO MIIH HAOOD ISt
cOopku,

KaHaJl CBSI3U yIIPaBJICHUs CHCTEMOM: HaJIN4ue,
MaKCUMallbHas JAJIbHOCTh Mepeaadn JaHHBIX: HE
MeEHee 2 KM,

0eCKOJIJIEKTOPHbIE MOTOPBI: HATUYHE,
ITOJIETHBIN KOHTPOJUIEDP: HAJINYKE,

MOJAJIEPAKKA ONTUYECKON CUCTEMbI HABUTALIMH B
MOMEILEHUH: HAJTN4He,

MOJyJb (POTO/BUICOKAMEPHI pa3pelIeHUEM He
meHee 4K: nanuuue,

monyib HaBuranu GPS/TJIOHACC: nanuume,
IyJIBT YOPaBJICHUS: HaJIU4HeE,

AKKyMYJIITOpHAs OaTapes ¢ 3apsiTHBIM
YCTPOMCTBOM - HAJIUUUE

MIPOrpaMMHOE HMPUIIOKEHHUE ISt
IIPOrpaMMUPOBAHUS U YIIPABIICHHUS, B TOM YUCIIE
JUIs CMapT(OHOB: HATHYHUE
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Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

Makc. paccTosiHue noJjieta He MmeHee 18 kM
Emkoctb akkymynstopa He MeHee 3500 MAu
Macca e 6onee 570

232

VYyeOHas sneraromas
poOOTOTEXHUYECKAS
cucrema ¢ CV kamepon

dopMm-dakTop: yCTpOWCTBO UM HAOOD IS
cOopKH,

KaHaJ CBSI3U yIPaBJICHUS CUCTEMOI: HaJIH4ue,
KOJIJICKTOPHBIE MOTOPBI: HATMYHE,

MOJIETHBIM KOHTPOJUIEP ¢ BO3MOKHOCTBIO
IPOTPaMMHUPOBAHUS: HATMYHE,

MOJJIEP>KKA ONTHYECKON CHCTEMbI HABUTAIIUU B
MOMEIICHUH: HaJINYIHeE,

moaynb Wi-Fi Buneokamepsl: Haauuue,

KaMepa ONTHYECKOTO0 MOTOKa: HaJTN4Iue,
nepesapspKaeMasi akKyMyJlsiTopHasi 6arapes :
HaJINYHE,

IPOTrpaMMHOE MPUIIOKEHUE IS
POTPAMMHUPOBAHUS U YIIPABIICHHS, B TOM YHCIIE
JUIs CMapT(OHOB,

(GYHKIUS TIPOTPaMMHUPOBAHHS HECKOIBKUX
JIeTaloUIMX poOOTOB Ha OTHOM YCTPOMCTBE:
HAJINYHE

MatpuyHblii UHAUKATOP C MOAYJIEM JaTurKa
PacCTOSIHUS C KPaCHBIMU M CHHAMH
cBeroauoaamMu 8x8 — 1 mrT.

MUKpPOKOHTPOIIIEP: ABYXBIIEPHBINA C OTKPHITHIM
KOJIOM

Pacmmpenue: 14-KOHTaKTHBIN TOPT paCIIMPEHUS
(I2C, UART, SPI, GPIO, PWM, ucrounuk
TTATAHUSA)

Macca ue 6om1ee 90 rp

MakcuMalibHOE TIOJIETHOE BpeMsi: HE MeHee 13
MUHYT

20
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Koa-
Ne n/m Oo0pa3zoBartenbHOe Pexomenayemble KpaTKHe IPUMEpPHbIe o
B pelieHue TeXHHYeCKHe XapaKTePUCTUKH IIIT,
Certuaroe orpax/ieHue 30HbI I0JIETOB 3x3x3
233 [Tonuron mia BIUIA P 1
MeTpa
[IporpammHuo-
anmapaTHbli KOMIUIEKC [TporpamMMHoO-anmapaTHbII KOMIUIEKC Ha Oa3e
234 JUISL TAJIOTUPOBAHUS IJIAHILIETHOTO KOMITbIOTEpA VISl YIIPaBICHUS 1
0eCMIOTHOTO BBC
BO3YIIHOTO Cy/lHa
I1O mst poTorpammerpuyeckoit 00paboTKU
[IporpammHuoe A PaMMETp P?
JAHHBIX IPEAMETHON U a3p0POTOCHEMKU C
obecrieyeHne s , .
235 ., | LeJIbIO MOTy4eHUs TPEXMEPHBIX MOJIEIEH, 10
¢doTorpaMmMeTpudecKoi .
OpTO(OTOILIAHOB, LIUPPOBBIX MOJIENIEH
o0paboTku
MECTHOCTH U penbeda
o [TpoTuBOYIApHBIA TUTAHIIET /7S IPOBEJCHUS
[IpoTuBOYyIapHBIN p yAap A POBEA
2.3.6 MOJIEBBIX paboT, B T. 4. cOOpa JaHHBIX HA 10
IUTAHIIET
MECTHOCTHU
GPS-npuémuuk 1151 OpUeHTUPOBAHMS HA
GPS/T'nonacc-nmpueMHUK b P P
2.3.7 MECTHOCTH M C BO3MOXXHOCTBIO cOopa 3
(HaBuTaTOP)
reONPOCTPAHCTBEHHBIX JTAHHBIX
IlIraTus co
2.3.8 o . | ITtarus nis GporoanmapaTypsl 2
chepruecKoil roJIOBKOH
[TanopaMHas rojoBKa it CbEMKH C(hepUIECKUX
239 [TaHOpamHas roja0BKa P a bep 2
naHopam
3epKabHBIN ®doroanmnapat sl CbEMKH cHepruuIecKUb
2.3.10 ¢doroanmapar + naHopaM, Ha3eMHOM (oTorpammerpuu u 5
00BEKTUB NPEIMETHON ChEMKH
[InpOoKOyroNbHbII N
2.3.11 p yl; . OOBbeKTHB 1715 ChbEMKH c(pepruiecKrX maHopam 2
00BbeKTUB "uinait
JlazepHblil 1adbHOMED AJISI U3MEPEHUS
2.3.12 | Jla3zepHblii 1adbHOMEDP paccTosiHuM A7 co3AaHus TouHbIX 3D-Moxneneit 5
MOMEIIEHUHN U JpyruX 00BbEKTOB
TocTyn K IIpenycTraHOBIEHHBIN TOCTYI K
Y UH(POPMALMOHHO-KOHCYIHTallMOHHON
MH(OPMALIOHHO- . .
. o0pa3oBaTeNbHOI OHIalH-Cpee, (BKIItoYas
2.3.13 KOHCYJIbTallMOHHOMN 3
. KOMILJIEKCHOE MH(POPMAITMOHHO-METOIHYECKOE
o0Opa3oBaTenbHON -
o obecrieueHne peanu3anuu 0a30BON YaCTH
OHJIAliH-Ccpezie
IPOTrpaMMBbl)
octyn k Be6-I'MIC ¢ nporpaMMHBIM
23.14 | Be6-TUC Hlocty POtb 1
oOecrieyeHneM s cOopa JaHHbBIX
24 HAHO
24.1 Hamno sadoparopus
O6nacTb NpUMEHEHHUsSI MUKPOCKOIIA — aHAJIN3
MHUKPOCTPYKTYP HEMPO3PAYHBIX OOBEKTOB,
Meramnorpaduyeckuii METAJUINYECKUX JieTalel, (hOToIIabI0HOB,
2411 |MuKpockon OIpeieIeHNe BETMUNHBI U PACIIOJIOKEHUS 3€peH 1
U HCCIIE0BATEIBCKOTO MeTaJla, KOHTPOJIb COCTOSIHUS CTPYKTYPBI
KJ1acca MOBEPXHOCTHOTO CJIOSI UCCIIEYEMOro 00BEKTa,

BBISIBJICHHE MUKPO/I€(DEKTOB, BHISBICHHE
ne(eKTOB KPUCTAIUIMYECKOTO CTPOCHHSI.
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Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

Meto/1bl UCCeOBAHUM: OTPAXKEHHBIN CBET,
CBETJIOE M0JIE, TEMHOE MoJie, nonspusanus, [JUK
KOHTPacT

24.1.2

CrepeoMuKpoCKoI

CTepeoMUuKpOCKOIl cucTeMbl ['peHa ais
MaHUNYJSAIUN ¢ 00beKTaMU, IPETapoOBaIbLHOM
paboThl, oleHOYHOTO TpocMoTpa. KpaTHOCTB
tpanchokamnuu: He MmeHee 1:7,8. Pabouee
pacctostnue: He MeHee 110 mm. CBeToauoaHbIN
KOJIbIIEBOM OCBETHUTENb: Hanyue, L{BeTHas
ugpoBas kamepa: Hamaue, [IporpaMMuoe
obecrnieuenue: Hanuuue, Pabovas craHus:
HaJIMYUE.

24.13

Kamepa s mukpockorna
C-Mount

LBetnoii CMOS ceHcop: Halnuue,
MaTpuia: He meaee 1/2.3",
untepdeiic: USB 2.0,

nuranue: 5 B

24.14

dotoamnmapat st
9KCIpecc
(dhoTorpadupoBaHus B
nabopaTopuu

Pa3pemienne matpunpl: He MmeHee 20 M,
PEXKUMBI POKYCUPOBKH: aBTOMATHYECKUH,

PYYHOM,
TalMep: HaJIu4ue

24.1.5

AHaJIUTUYECKUE BECHI

[Ipeana3zHayeHsbl 111 TOUHBIX U3MEPEHUI MacCChl,
MO3BOJISIIOT KOHTPOJIMPOBATH U3MEHEHHUS MaCChl
¢ TouHocThio 0,01 mr.

24.1.6

JIaGopaTopHble BeChl

[IpenHa3zHayeHbl JU1s1 TOYHBIX U3MEPEHUN MACCHl,
MTO3BOJISIFOT KOHTPOJIMPOBATH U3MEHEHHUSI MACChI
C TOYHOCTBIO | MT.

24.1.7

I'omorenuzarop
BEPXHEIPUBOAHBIN

["'oMoreHu3arop ¢ TepMETHUYHBIMH TPOOUPKAMHU.
[TepememmBanue, MCIEPrUPOBAHUE,
TOMOTE€HMU3ALMS U [IEPEMAIIBIBAHUS C IIOMOILIBIO
OJHOM CUCTEMBI - BO3MOKHOCTD MTEPEMEIINBATH
[IECTUKOM, POTOP-CTATOPOM, CTEKJISIHHBIMU U
METATMYECKUMH IIIAPUKAMH.

XHUMHYECKH CTOMKas ImiIacTMacca
USB-unrepdeiic s ynpaBieHus u
JIOKYMEHTUPOBAHHUS

[TonnoH AJ1st 3aIUTHl OT TPOTEUEK KUJIKOCTH

24.1.8

Huctunnarop
nabopaTOpHBII

JIMCTUILIATOP DIIEKTPUYECKUH IS [TOJTyYeHUS
HHCTI/IJ’[J’[I/IPOB&HHOﬁ BOJBI AJId HYXK]
J1abopaTopuy aBTOMATH3UPOBAHHBIMH,
nportouHslil. [IponsBoauTenbHOCTH OT 3 j1/4ac,
eMKOCTh 0aka-HaKOMUTeNs OT 6 J1

24.1.9

VYapTpa3BykoBas MOWKa

[IpennaznaueHa Il OYMCTKU OOPA3IOB, a TAKXKe
HEOOJIBIINX JJA0OPATOPHBIX MPEAMETOB,
yIBTPa3ByKOBasi MPOOOMOATOTOBKA 00pa3IIoB.
AHaJIOrOBOE yNpaBJCHUE

JIByx4dacToTHas yJIbTpa3ByKOBasi MOMKa —
BO3MOXXHA U UHTCHCHUBHAS U OepexKHasi YUCTKA B
omnou moaemu. [{ludposoit aucruieit otroOpaxaet
YCTaHOBJICHHBIC M TEKYIIME 3HAUCHUS
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Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

apaMeTpos;

Bosmosknocts Harpesa ot 30 qo 80°C;
OTkJII0YeHNe HarpeBa Mpu OTCYTCTBUU
JKUJKOCTH B BaHHE;

O0paboTka ynbTpa3ByKOM HauWHAETCS
ABTOMATUYECKHU I10CIIE

JOCTHIKEHUS 3a7JaHHOMN TemriepaTypbl; Kopmyc
MOMKHM BBITIOJIHEH U3 HEP)KABEIOILIEH CTaJH,
YCTOMYMBOW K KaBUTALIUH.

OOBeM BaHHBI OT 2 J1

24.1.10

Krnacc yueOHbIx
30H/IOBBIX
popUIOMETPOB (C
C3M)

Busyanu3zanus TBEpIOTENbHBIX MUKPO- U
HAHOCTPYKTYp ¢ nomouibro C3M
O06paboTka 1 KonruecTBeHHbINH aHanu3 C3M
M300paKeHUI

24.1.11

Hentpudyra

Munu neHTpudyra s 3aaa4d
MUKPO(PWIBTPAIIMH U Pa3ICICHUS B padodemM
nuanasone (n1o 6000 o6/mMun). BMectumocTb, MiI:
8x2,0. Taitmep, aBTOMAaTU4ECKOE OTKPHITHE
KPBIIIKH, 3alUTHAS KPBIIIIKa

24.1.12

MarauTtHas Mermaika ¢
IOJOTPEBOM

[Ipeana3nauena s padboT € KUAKOCTIMHU,
MPOLIECCAMH PACTBOPEHUSI, TPUTOTOBICHUS
OJHOPOJIHBIX CYCIEH3UN U AIMYJILCUI, IITATUB B
KOMIUIEKTE, UHCTPYMEHT MPOOOTIOTOTOBKH.
Huana3on HarpeBanus temrepatyp: 50-500°C.
Makc. o6sem (H20): 5 n

24.1.13

HarpeBarenbHas mimnTtka

[TnuTka HarpeBarenbHas JJabopaTopHas ¢
MH/IMKalUel TeMnepaTypbl U BO3MOXHOCTBIO
PETYIMPOBKHU TEMIIEPATYPhl; HHCTPYMEHT
poOONOAroTOBKHU. J{namna3oH HarpeBaHus
temriepatyp, °C: 50-500

Makc. O6wem, a: 10

Cxkopoctb HarpeBa, K/mun: 5
HarpeBarenbHas 1iacTHHa, MaTepHua:
Kepamunka

24.1.14

BonsHas Oaus

ITpenHazHaueHa JUIsl pelieHus 3a1a4
TEPMOCTAaTUPOBAHUS, HE TPEOYIOIINX BBHICOKON
TOYHOCTH NOAJIEPIKAHUS TEMIIEPATYPHI U
OJIHOPOAHOCTH TEMIIEPATYPHOIO MoJis B paboueM
o0beme. [Ipumensercs 11s1 TepMOCTaTUPOBAHUS
00pa31oB 1 npo0 B cTakaHaX, Koibdax U Jpyroi
nabopaTopHoii nocyze. Jnanason
peryiaupoBanus temneparypsl, °C: +5 —+200
OObeM BaHHEL, JI: 8

24.1.15

CymmibHbIH mkad

JlaGopaTopHblii CymuiIbHbBIN Kad 1715 HAarpeBa,
BBICYILIMBAHUS U TETJIOBOM 00paboTKH
Pa3IUYHBIX MaTEPUAIIOB B BO3IYIIHON Cpejie
npu teMneparypax 1o +350°C

24.1.16

HcToynuk mutanus
1a00paTOPHBII

[Ipenna3HayeH A IPOBEICHHS OIBITOB MO
(bU3MKe U IITEKTPOXHMHUHU.
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Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

KauyecTBO BEIXOIHOI'O TOKA ITO3BOJISIET
MCII0JIb30BATh €0 B MUKPO3JIEKTPOHUKE.
Brixognoe nanpspokenue 10 30 B, BBIXOJHOHM TOK
10 5 A. 3amuTa oT neperpy3ku u
MIePETNOJIFOCOBKU

DIIEKTPOHHOE OTKIIIOUEHHE HArpy3Ku. Bricokas
CTaOMJIBHOCTD U MAJIBIF YPOBEHB MYJIbCAIIUNA
[1naBHas ycTaHOBKA BBIXO/IHBIX MTAPAMETPOB
peryiasitopamu [ PYBO/TOUYHO

24.1.17

Pedpakrometp

IIpenna3zHayeHHBIN I ONPENEICHUs
IIOKa3aTesel MPEeIOMIICHUST HEarpECCUBHBIX
IIPO3PAaYHbIX KUAKOCTEN U pacTBOPOB. Jnanazon
WU3MEpEHUS:

nokazatesst npenomiienus (nD) ot 1,2 go 1,7
MacCOBOM J0JIM CyXHMX BEILECTB (Caxapo3bl) B
pactBope ot 0 10 100 %

24.1.18

Cocyn [proapa

Cocyn Jlproapa npeaHazHayeH JUisl ITUTebHOTO
XpaHEHMs1, TPAHCIIOPTUPOBAHUS U
HCIIOJB30BaHMs HEOONBIIMX KOJIUYECTB KUIKOTO
aszora. BMmectumocTth He Menee 10 1

24.1.19

MydenbHas neysb

JlaGopatopHas My¢enbHas neub A7
MOJTOTOBKU MPOO B XUMUYECKOM aHaJIM3E,
IPOBE/ICHUS HarpeBa, 3aKajlki U 00Kura
MaTepHaloB B BO3AYIIHOM Cpesie Mpu
temneparypax a0 +1000 °C. O6sem paboueit
KaMepsbl, HE MEeHee JI: 5

2.4.2

Kommuexr "IlpocTbie u3amepurebHble NpuoopbI"

24.2.1

ONEeKTPOHHBIN
TEPMOMETP

DJEKTPOHHBIA TEPMOMETP CO HIYTIOM H
yoOHBIM UHTEpdeiicom. JlnanazoH u3MepeHus
temneparypsl, °C: ot -50 go +150
Paspewenue, °C: 0,1

ITorpemnocts, °C: 0,5

2422

Ph-metp crannonapHsbIit

beictpoe onpenenenue pH pacrBopos. Jnamnaszon
m3mepenus, pH: ot 0,00 no 14,00

Paspemenue, pH: 0,01

Tounocts, pH: £0,2

Hannuue aBToMaTnuecKkoi U py4Hon
KaJTMOPOBKHU MO OJHOM, IBYM TOUKaM C TPeMsI
cTaHaapTHBIMU OydepHbIMU pacTBopamu (pH
4,01,7,01 u 10,01)

2423

Kongykromerp
KapMaHHbIN

OnpezneneHre NpOBOIUMOCTH, a TAKKE
coJiepkaHus cofieil B BoJie ¥ ko3 uiirienta
oOmel sxecTkocT. /namna3on u3mMepeHus
npoBoaumMocTH, He MmeHee 0—20 MCwm/cM,
MOTPEIIHOCTD He Oonee 2%, repMeTUYHBIN
KOpITyc, aBTOMaTH4YeCKasi TEPMOKOMIIEHCALIHs

2424

ABTOMaTHu4eckue
MUKPOTUATICTKH

KomngecTBo kaHanoB, mrT.: 1
[Tpupamenne, mxi: 0,01
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Koua-
Ne n/m Oopa3oBaTtesibHOE PexomeHnayemMble KpaTKue NpUMepHbIe Bo,
peuieHue TeXHHYeCKHe XapaKTepPUCTUKHI .
nepeMeHHOTo 00bEMa, Tounocts, %: 2,5
MKi1: 1-10
ABTOMaTHYECKHUE
KonnuectBo xanajuos, mr.: 1
2425 |MuKpOmHHCTRH [Tpupamenue, mxi: 0,1 2
epeMeHHOT0 00bEMa, Tourocts. %: 2
Mkt 10-100 »
ABTOMaTHYECKHUE
KonnuectBo xanaiuos, mr.: 1
24026 |MuKPOMHHCTRE [Tpupamenue, Mxi: 1 2
epeMeHHOT0 00bEMa, Tourocts. %: 1
Mk 100-1000 S
Bucko3umeTp CTEKIISIHHBIN NTpeIHA3HAYCH JIJIs
2427 | Buckosmverp 0,34 onpeeIeHus KHHeMaTI/queCKOﬁ BSI3KOCTH 1
MPO3payvHbIX XUJKocTel. d kanuisipa, mM: 0,34
Jlnanazon u3mepenuit Bszkoctu, Mmm?/c: 0,6-3
Bucko3umeTp CTEKIISIHHBIN TTpeIHA3HAYCH JIJIs
2428 | Buckosumerp 0,56 onpeeeHus KHHeMaTI/queCKOﬁ BSI3KOCTH . 1
MPO3pavHbIX XUJKocTel. d kanuisipa, mM: 0,56
JlnanaszoH u3MepeHnii BA3KoCTH, Mm?/c: 2-10
[Ipeana3HaueH A1 U3MEPEHUS TJIOTHOCTH.
Jlnana3on u3MepeHus IUIOTHOCTH, KI/M3, He
2.4.2.9 | Habop apeomeTpoB veriee 750 10 1800 1
KonuuecTtBo B Habope, miT., HE MeHee 19
2.4.2.10 | TepmomeTp cIUPTOBOM Ipubop ana usmepenia TeMHEPaTypL! B 4
nabopatopun. HacteHHbIH, CIUPTOBOM
[TpubGop ais usmepeHus: aTMocPepHOTro
naBieHus B maboparopuu. Jlnamnason
u3mepsiemoro nasienus, [1a: ot 80 000 go 106
2.4.2.11 | bapomertp 000 1
Jlnamna3oH u3MepsieMoro J1aBJIeHUsI, MM.pPT.CT.: OT
600 1o 800
Ilena menenus mxanel, [Ta: 100
Ilena neneHust IKaJIbl, MM.pPT.CT.: |
[Ipeana3naueH 11 onpeaesieHust ypOBHs
BJIQYKHOCTH BO3/yXa B oMelIleHnu. J(uamna3zon
WU3MEPEHHS TEMIIEPATYPBI CYXOT0 TEPMOMETPA OT
24912 IIcuxpomerp rurpomerp | 0 °C no +25 °C. 1
T 0-25 JInamna3oH U3MEpeHUs: OTHOCUTEIBHOMN
BJIQYKHOCTH B 3aBUCMOCTH OT TEMIIEPaTyp:
ot 20% 1o 90% mpu Temrieparype: ot 5 °C 1o
+25 °C.
[Ipeana3naueH AJisg onpeaesieHus ypOBHs
BJIQYKHOCTH BO3/yXa B oMelIleHnu. J(uamna3zon
M3MEPEHHS TEMIIEPATYPBI CYXOr0 TEPMOMETPA OT
24213 ITcuxpomerp rurpomerp | +15 °C no +40 °C. 1

15-40

Jnana3zoH u3MepeHusi OTHOCUTEIbHON
BJIA’)KHOCTHU B 3aBUCUMOCTH OT TCMIICPATYP:

ot 20% 1o 90% npu Temneparype: ot +26 °C
10 +40 °C
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Kou-
Ne n/m Oo0pa3oBartenbHoOe PexoMeHnyemble KpaTKHe IPUMEPHbIE o
B peuieHue TeXHHYeCKHe XapaKTepPUCTUKHI IIIT,
ot 40% 1o 90% npu Temneparype: ot +23 °C
1o +26 °C
oT 54% no 90% npu temneparype: ot +20 °C
no0 +23 °C
[{udpoBoii mTaHreHIUPKYITh
TexHu4yeckrue XapakTepUCTUKU
2.4.2.14 | llITaHreHUUPKYJIb Jnuna uzmepenusi, Mm: 150 4
Pa3pemenne, mm: 0.01
Tounocts, Mm: £0.03
[Mu¢poBoii, c aBTOMaTHUYECKUM BHIOOPOM
MIPEJIeTIOB U3MEPEHUS, U C U3MEPEHHEM
TEeMIIepaTyphl, HAIMYKUE TEPMOTaphl U
KOMIUIEKTa MpoBo10B. B1OoOp mpeaenon
HU3MEPEHHUS - aBTOMATUUECKUI
Junana3one u3MepeHus MOCTOSITHHOTO
Hanpspkenus B 1000
Mana3oHe U3MEepPEeHUs: IEPEMEHHOTO
2.4.2.15 | Mynbtume A 2
y P H6anpsoxenuss B 1000
Junana3zoHne u3mepeHus NocTossHHOro Toka A 10
Junanazone n3mepeHus nepemeHHoro toka A 10
Pa3psiiHOCTh IKANbl MYJIBTUMETPA OTCUETOB
otcueroB B 4000
PexxuM «11po3BOHKA» - €CTh
duxcupoBaHue pe3ynbTatoB usmMmepenuiit DATA
HOLD - ectb
Kommuiekt
243 ""JIabopaTopHasi 1
nocyna'
["opso mmpokoe, 3aBUHYMBAIOIIAS KPBIIIKa
banka ju1s1 peakTMBOB U3
243.1 Marepuan: niacTuk 50
MJIaCTUKA TUI 1
Oo0BeMm, mit: 100
["opno mmpokoe, 3aBUHYMBAIONIAS KPBITITKA
banka qu1st peakTMBOB U3
2432 IACTIKA THIL 2 Marepuain: miacTuk 50
O6wem, mit: 250
["opso mmpokoe, 3aBUHYMBAIOLIAS KPBIIIKA
banka st peakTHBOB U3
2433 TACTIKA THIL 3 Marepuain: miacTuk 50
O0veMm, Mit: 500
["opno mupokoe, 3aBUHYMBAIOIIAS KPBITITKA
banka quist peakTMBOB U3
2434 IACTIKA TH 4 Marepuai: miacTuk 30
Oo0BveM, mit: 1000
2435 Boxkc mraTtus Ha 50 nmpeameTHbBIX CTEKOI 10
T IIJIACTUKOBBIN MaJIbli Marepuai: noaucTupo
2436 Boxkc mratus Ha 100 npenMeTHBIX CTEKOI 10
s TJTACTUKOBBIN O0MbIION | Marepual: moIucTUPOIT
Marepuai — TEMHOE CTEKJIO
ByTbinb/cknsiHKA IS
.. | 'opmno OyTbutn y3xkoe
2.4.3.7 | peakTMBOB C PUTEPTOU 24

poOKoit Tur 1

Kpbrliiika 3aBHHYHBAIOIIASACS
O0veMm, mit: 100
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Kou-
Ne n/m Oo0pa3oBartenbHoOe PexoMeHnyemble KpaTKHe IPUMEPHbIE o
) peleHue TeXHHYECKHE XapPaKTePUCTUKHU IIIT,
Matepuan — TeMHOE CTEKJIO
ByTbuib/ckisiHKA TS
.. | 'opmno Oytbutn y3xkoe
2.4.3.8 | peaKTMBOB C MPUTEPTOU 12
HDOBKOI THIL 2 Kppiiika 3aBuHUMBaOMIAsACS
p O0Bem, mit: 500
Matepuan — TeMHOE CTEKJIO
ByTbuib/cKisiHKA TS
.. | 'opmno OyTbutn y3koe
2.4.3.9 | peakTHMBOB C PUTEPTOU 12
HDOBKOI THIT 3 Kppiiika 3aBuHUMBaOMIAsACS
P OGBem, mi: 1000
Buanst 1uia o6pasuon CTeKIIIHHbIE C KPBIIIKAMU
2.4.3.10 T 1 O6wem, Mit: 3,85 -5 >0
24311 Buanst 1ia 06pasion CTeKIIIHHBIE ¢ KPBIIIKAMU 50
B THII 2 O6Bem, Mit: 5,5 -7
Buansr 11ia 06pasion CTeKIIIHHBIE C KPBIIIKaMH
24312 | 3 OGben, mr: 9,5 -12 50
Buanst 1ia 06pasuon CTeKIIIHHBIE ¢ KPBIIIKaMU
2.4.3.13 I 4 Oo0veM, mit: 12,5 -15 >0
2.4.3.14 | Bopounka broxnepa tum 1 | Iuametp, mm: 60 10
2.4.3.15 | Boponka broxnepa tum 2 | uametp, mm: 80 5
2.4.3.16 Bopouka manas Pa3mep, mm: nuametp - 56, Beicota - 80 24
CTEKJISTHHAS
2.4.3.17 Boporka Gosbmaz Pasmep, mm: nuamertp 100 , BeicoTa - 150 16
CTEKJISTHHAS
24.3.18 Boporka cpess Pasmep, mm: nuametp - 75, Boicota - 110 24
CTEKJISTHHAS
243.19 Boponka cpennsist Pazmep, mm: nuametp - 50- 75, Beicota 60— 110 30
T ITOJTUIIPONUIUIEHOBAS Marepuaii: oIUIpONUIEH
Brimaputensnas yamka | Matepuan — dapdop
2.4.3.20 Ui 1 O0bem, mit: 25 - 40 20
BremmapurensHas yamka | Marepuan — dapdop
2.4.3.21 THII 2 O61wem, mit: 50-70 20
BremmapurenpHas yamka | Marepuan — dhapdop
2:4.3.22 TN 3 O6wem, mur: 100-125 20
2.4.3.23 | Epmmk amst MeIThs ko6 | JIaGopaTopHBIii Epiyk, 60IBIION 6
2.4.3.24 EpIIHK JUIS MEITEA JlaGopaTopHbIi EpIIUK, MaJIbII 6
poOUPOK
Kanuctps! nis
TUCTUIUTUPOBAHHON Martepuan — NoTUIpoOnuiIeH
2.4.3.25 . 2
BOJIBI C KPBITITKOM O6wem, 1: 5
(moMmponwIIeH)
2.4.3.26 | KaneAbHHLL! 1 OGBem, M: 50 5
unankaropos (lycrepa)
2.43.27 | Konba tam 1 Obbem, w: 100 48
JIHO miiockoe, KoHu4eckas 6e3 numga
2.43.28 | KonGa T 2 Obbem, m: 250 72
J{Ho muiockoe, kKoHndeckas 0e3 numda
2.43.29 | KonGa tvn 3 Obbem, M 500 72
J{Ho muiockoe, kKoHn4eckas 0e3 numda
2.4.3.30 | Konba tum 4 O6wem, mit: 250 72
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Kou-
Ne n/m Oopa3oBaTtesibHOE PexomeHnayemMble KpaTKue NpUMepHbIe o
) peleHue TeXHHYECKHE XapPaKTePUCTUKHU IIIT,
Kpyrnononnasi, 6e3 muda
24331 | Konba tn 5 Obbem, m: 300 48
Kpyrnononnasi, 6e3 nuuda
2.4.3.32 | [Ipobku k koabGam [Tpo6ku Ha 10/19 mummd, 14/23 U 26/29 numds 120
Kpucrammmzarop (Yamka
2.4.3.33 | kpucTayUIM3aLUOHHAs) O6bvem, mut: 1000 5
Tun 1
Kpucranmuzarop (Hamka
2.4.3.34 | kpucTaIu3aluoOHHAsl) O6bem, mut: 300 5
™I 2
2.4.3.35 | Mensypka tur 1 O6nem, mit: 250 10
2.4.3.36 | Mensypka tur 2 O6nem, mut: 500 10
24337 II/IGPHHG HITTHEAPELTHIL 1 G pem, Mot 10 12
2.43.38 g/[ep‘“"e HITTHEAPELTHIL 1 06 pem, Mo: 25 12
2.43.39 gdepm"e HITTHEAPELTHIL 1 06 pem, Mut: 50 12
2.4.3.40 | MePHBIH KyBUIIH ¢ OGbewm, 11 1 4
JIeNIEHUSIMU
Hab6op nokpoBHBIX B kaxapiit Habop Bxoaut 1000 cTexon pasmepom
24.3.41 5
CTEKOJI 18x18 MM
2 43.47 Habop npeameTHbIx B na6op Bxogut 100 crekon pazmepom 26x76 50
B CTEKOJ MM, TOJIIIUHON 1 MM
2.4.3.43 | [IpombIiBanka npoMbiBaiika 250 mu, /3 6
OnHOpa3oBbIC MUTIETKH O60Bem, MII: 3
2:4.3.44 ITacrepa VYnakoBka - 100 mt. >
2.4.3.45 | [IMOCTKA CTERMIHKAL, | 500 10225 20
HU3MepUTENbHAS
24346 | [IPOOUPKA XUMMIECKAT | b, 0 1 14 100
Tun 1
24347 | [IpoOupKa xmwmaeckan | p. o016 100
THM 2
2.4.3.4g | [IPOOHMpKa XUMIIECKA | b o (o 100
TUM 3
2.4.3.49 ?f;%ﬂ K pobupKam Ha Marepuain: IiacTUK WIA PE3UHA 50
2.4.3.50 11_I6p ;)ﬁm K pobupKam Ha Marepuain: IiacTUK WIA PE3UHA 50
24351 21_Ilp ;)ﬁm K pobupKam Ha Marepuain: IiacTUK WIA PE3UHA 50
2.4.3.52 | [pobupka OGbem, M 15 200
neHTpudyxHas Tan 1
C 3aBUHYMBAIOLICHCS KPBIIKON U F0OKOM
[Tpobupka YCTOMYHNBOCTH
2:4.3.53 LHEHTPU(YKHAS TUIT 2 O6mwem, mit: 50 100

Marepuas — noIUNpPONUIICH
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Kou-
Ne n/m Oopa3oBaTtesibHOE PexomeHnayemMble KpaTKue NpUMepHbIe o
B peuieHue TeXHHYECKHE XapPaKTePUCTUKHU IIIT,
2.4.3.54 | [Ipobupka Dnnenpopda | Oo6beMm, mit: 2 -5 mi 200
oo6unKa SlHTapHas, NII0CKOJOHHAsA, C BAHTOBOM
2.4.3.55 pOOHPKA, KPBILIKOW M TPOKIaAKON 40
KYJIbTypajibHas O6nen. a1 30
CBetJioe CTeKII0
2.4.3.56 | Cknanka tan 1 OBbem, w1 2500 2
CBetJioe CTeKII0
2.4.3.57 | CxistHKa THII 2 O6Bem, m1: 1000 4
2.4.3.58 | CnuproBka tun CJI-2 Obmem, m: 1000 10
Marepuain: cTexno
2 43.59 XI/IMI/I‘IGUCKI/II/I CTaKaH Co mikanoii, ¢ HOCUKOM 50
BBICOKHH THI 1 O6wem, mir: 50
XUMHYECKUM CTaKkaH Co mkanoi, ¢ HOCHKOM
2.4.3.60 BBICOKHI THII 2 O0BeM, Mit: 150 70
XUMHYCCKHM CTaKaH Co mxkaoi, ¢ HOCHKOM
2.4.3.61 BBICOKHMI THI 3 O06bem, mir: 250 80
2.4.3.62 | NMMIHECKH CTaka OGbem, miz: 500/600 30
BBICOKUH TUM 4
2.4.3.63 | MMIHECKI CTakan OGbem, mi: 1000 30
BBICOKUH THII 5
2.4.3.64 | CTexJIsIHHbBIE TAJIOYKH s nepemernBanus 20
2.4.3.65 | Crynka c necrom tun 1 Marepuan — hapop, nect 5 kommniekte 15
Hunamerp, mm: 60
2.4.3.66 | Crynka c mectom TuI 2 Marepuan — bapop, nect 5 kommniekte 10
Huamerp, mm: 80
2.4.3.67 | Crynka c nectom T 3 Marepua — dapgop, nect B komiexTe 10
Juamerp, mm: 100
. Marepwuain - dhapdop
2.4.3.68 | Turens BBICOKHM THIT 1 OBBem, mit: 30/50 10
. Marepwuain - dhapdop
2.4.3.69 | Turenb BBICOKHI THIT 2 OBbem, mit: 90/125 10
. Marepuan — dhapdop
2.4.3.70 | Tureap HU3KKUM THI 1 O6Bem, mit: 30/50 15
. Marepuan — dhapdop
2.4.3.71 | Turens HU3KHUH THII 2 O6bem, M- 8/15 10
. Marepuan — dhapdop
2.4.3.72 | Turens HU3KHUH THO 3 O6mem, M- 100/125 10
2.4.3.73 | Yamxka Herpu Tum | Marepuan - creiio 100
Junamerp, mm: 60
Marepuain — CTeKI0
2.4.3.74 | Yawka [letpu tnmn 2 Pasmep, m: 100x20 100
2.4.3.75 | Yamka erpu v 3 Marepuan — nuiactik 100
Huametp, mm: 60
2.4.3.76 | Yamka etpu Tnn 4 Marepuan — nuiactik 100
Huametp, mm: 90
Marepuain — CTeKI0
2.4.3.77 | Dxcukarop 6e3 KpaHa Tinamerp, My 180/250 3
2.4.3.78 | DKcHKaTOp C KpPAHOM Marepuain — crekno. Hanmuune orBepcTust mis 3
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Koa-
No /i Oo0pa3zoBartenbHOe Pexomenayemble KpaTKHe IPUMEpPHbIe o
pelieHue TeXHHYeCKHe XapaKTepPUCTUKHU IIIT,
TUn 1 Hacoca
Huametp, mm: 240/300
IKCHKATOP C KPAHOM Martepuan — crexio. Hanuune otBepetus s
24.3.79 o 2 Hacoca 3
Huametp, mm: 100/125
Kommuiekr
2.4.4 "PacxoaHble 1
MaTepHuabl 1Jsl
obopynoBanus'
24.4.1 [unuer NPEMSHORHBI | A pryvarswTHE 2
QHTHUMAarHUTHBIN
N3Bnekarens
2447 | MaTHHTHRX Pa3nbix pazmepoB 1
MEpEMEIINBAIOLINX
JJIIEMEHTOB
Tepmonapa miist
2.44.3 | MylnbTUMETPOB TepMmonapa BbIHOCHAsI 2
BBIHOCHAs
OpnHopa3oBble HOCUKU
24.44 | nns mukponunerku 10 O6bem, Mmxi: 10 2
MKJT
OnHopa3oBbIe HOCUKH
2.44.5 | st MUKpOTTUTIETKH O6nem, mxi: 100/200 2
100/200 Mk
OnHOpa3oBbIe HOCUKH
2.4.4.6 | nns mukponunetrku 1000 | O6wvem, mxi: 1000 2
MKJI
2.4.4.7 bydepusiii pactsop pH Bydepusiit pactBop pH 4,01, yn. mo 20 mn 25
T 4,01, yr. mo 20 mu A
24438 gﬁg?l;f_ﬂgopggﬁf pH Bbydepusiit pactBop pH 6,86, yn. nmo 20 mur. 25
2449 Bydepuiii pactsop as PactBop miia xpanenus pH-meTpos 2
xpanenus pH-merpa
24410 | Créna npeamertbie Crekiio ¢ METKaMH I ONTHYECKON 5
MUKPOCKOIIHHU
24411 CTéKJ'Iil IIPEIMETHBIE C Ha6ova3 MATUAECITH MPEIMETHBIX CTEKOJI ¢ 1 )
JIYHKOH JYHKOH
24412 | Créna nokposHbIc B xaxmprit Habop Bxoaut 1000 cTexon pazmepom 5
18x18 MM
Hcnonp3yeTcsi B KauecTBE KMMEPCHOHHOM
2.4.4.13 | Macio ”MMEPCHOHHOE XKHUJIKOCTH IIPU paboTe ¢ OHOIOTHYECKUMHU 5
MHUKPOCKOIIaMU
HaGop peakTuBoB [u1s
OKpPAaCKH Ma3KOB 10
24414 I'pamy. (I'enman I'enninan BUOJIET, HEUTPAIbHBIA KPACHBIH, |

BHUOJIET, HEUTPAIbHBII
KPAaCHBIH, JIFOTOJIS P-P,
YKyCHas K-Ta JiefisiHas) 4

JIIOTOJIS p-P, YKYCHAs K-Ta JieJsHas
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Kou-
No /i Oopa3oBaTtesibHOE PexomeHnayemMble KpaTKue NpUMepHbIe Bo,
pelieHue TeXHHYeCKHe XapaKTepPUCTUKHU .
¢bamo 0,1
A3yp-D03uH
METUJICHOBBIH TOITy00M
2.4.4.15 (10 PomaroBCKOMY- A3yp-D031H METHUIICHOBBIN TOJTyO0H 1
['um3e) peareHT uist
MOATOTOBKH pabodero p-
pa
2.4.4.16 ﬁﬁHaﬂCKHH Oarmsam 250 Jns CKIeKy ONTUYECKUX CTEKOI 1
[Ipo6upku
2 4.4.17 MUKPOILIEHTPUQY>KHBIE [Tpo6upku MUKpOLEHTPU(DYKHBIE THTIA 4
tuna dmmesaopd 1,7 mi, | Dnnengopd 1,7 mi, Hectep.
HeCTep.
Kommuiekt
2.4.5 "Oo0menadbopaTopHbie 1
NPUHAIEKHOCTH'"
2.4.5.1 LIrarus s npodupox, [lIratuB aus npodupox, d 20 Mmm 10
d 20 Mmm ’
[IpennazHaueH Ams 3aKpeIUIeHNUs XUMHUUECKON
NOCYIbI M 000pYAOBaHUS. 3aKUMBI (JIAIKH),
KOJIBIIO, KPETIEKU OTIIUTHI U3 CTAJIU U IIOKPBITHI
MOPOIITKOBOM Kpackoi. OCHOBaHUE IMITaTUBA
BBITIOJIHEHO U3 CTaJIUA, IOKPHITOIO NOPOIIKOBON
2.4.5.2 | llItatuB mabopaTOpHBIA | KPACKOM, IITAHTa — M3 HEPKABEIOIIEH CTaJIH. 10
CranpapTHas KOMIUIEKTAIUs:
- IlITanra - 1 mr.;
- OcHoBanmue - 1 mrT.;
- Jlanika aABymanas ¢ Kpenesxom - 2 IiT.;
- Konb11o ¢ xpenexxom - 3 mr.
ITaTuB-noaCTaBKA AJs
94573 |!HMIETOK [[ITaTuB-noacTaBKa AJisi MUTETOK 5
YHUBEpCAIbHBIN HA 5 YHUBEpCAIBbHBIN HA 5 103aTOPOB
J103aTOPOB
KommekT 1715t cOOpKu Mozesneit MoJeKy
pa3IMYHBIX BEIIECTB (OpPraHUYECKUX U
Heoprannueckux). [llapocTepxHeBble
(OTKpBITHIE) U O0BEMHBIE (KOMITAKTHBIE) MOJENN
MOJIEKYJ - HAOOpHI IIBETHBIX MIACTMACCOBBIX
1apoB (MOAETUPYIOLINX aTOMbI XUMUYECKUX
KoncTtpykTop HJIEMEHTOB) U COEAMHUTENBHBIX CTEPKHEMH,
2.4.5.4 | MONEKYJIPHBIX MOJENEN | MOAETUPYIOIINX Pa3INYHbIE BUIBI XUMUYECKUX 1

Nel

cBs3eil. Okpacka 1apoB COOTBETCTBYET
MIPUHATON CTaHJAPTHOM IIBETOBOUM MHIUKauu. B
rapax UMEITCsS OTBEPCTHS, B KOTOPBIC
BCTaBJISFOTCSI COCTMHUTEIIbHBIC CTEPIKHH.
OTBepCTI/IH paCHOJIO)KCHBI Ha MOJICJIIX aTOMOB
TakuM 00pa3zoM, 4To TIpu cOOpKe MOeIIeH
MOJIEKYJI COOJTFOTAFOTCS YTIIbI MEXKTY
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Koua-
Ne n/m Oopa3oBaTtesibHOE PexomeHnayemMble KpaTKue NpUMepHbIe o
B peuieHue TeXHHYECKHE XapPaKTePUCTUKHU IIIT,
XUMHYCCKHMU CBSI3SIMU.
KomrutekT nist cOOpku Mojieneil MoJIeKyJ1
Pa3IMYHBIX BEIIECTB (OPraHUYECKUX U
Heopranuueckux). [llapocrepkHeBbIe
(OTKpBITHIE) U 00bEMHBIC (KOMITAKTHBIC) MOJICIN
MOJICKYJT - HAOOPBI IIBETHBIX IIACTMACCOBBIX
mapoB (MOACIHUPYIOITUX aTOMbl XUMHYECKUX
3JIEMEHTOB) U COCAMHUTEIBHBIX CTEPIKHEH,
Konctpykrop
. | MOJICTMPYIOMIUX PA3TUYHBIC BUIBI XUMHUECKHX
2.4.5.5 | MOJNEKYJIAPHBIX MOJIENIEH . 1
No2 cBs3eit. Okpacka 1mapoB COOTBETCTBYET
- MIPUHATON CTaHJAPTHOM IIBETOBOM MHIMKauu. B
mapax UMEIOTCsl OTBEPCTHUS, B KOTOPHIE
BCTaBJISTFOTCSI COCTMHUTEIIBHBIC CTEPIKHH.
OTBepcTHs PacoIOKEHBI Ha MOJCIISIX aTOMOB
TakuM 00pa3zoM, 4To Ipu cOOpKE MOCIICH
MOJIEKYJ COOJIIOJAIOTCS YIJIbI MEKY
XUMHYECKUMHM CBSI3SIMH.
Cranbnen co Ckalbnenb, 5 yakoBOK CMCHHEIX JIE3BHI B
2.4.5.6 | cMCHHBIMH JIC3BHSIMH B -0 Y 20
KOMILJIEKTE
KOMILJIEKTE
2457 Ha6op rpy3oB no 10 B ynaxoske - 10 mTyk rpy3oB, Becom 1o 50 rp. 10
T mryk(ro 50 r.) Kaxx b1t
2.4.5.8 | HaGop st snekTponu3a | KIOBETa ¢ METAUNIMYECKUMU TUTACTUHAMHU 5
Jloxka-mmarens JaMHa
2.4.59 |200/210 mm, Jmuna 200/210 MM, HepkaBeroIas cTaib 20
HEep)KaBerolas CTajib
JloxKka-1mnarenb
2.4.5.10 | dapdoponas, nmuna 120 | @apdoposas, mrHa 120 Mm 10
MM
Jloxkka-Imarens JIHHA
2.45.11 A Jlmiaa 180/200 MM, TIACTHE 15
180/200 MM, mIacTUK
CropHHIIOBKA-T a
2.4.5.12 | “HpwHI Pyt 06BeM 25/30 M1 10
00bem 25/30 M
Hrna npenapoBaibHast
2.4.5.13 perap Wrna nns npenapupoBaHus METAIUITMYECKas 10
MeTaJTHYeCKast
Hepxarens s
epkaTenb s IpoOupok auamerpom 10 — 25
2.4.5.14 | mpoOUpOK TUAMETPOM ﬁMp 3 He )IiIaBeIOIEHeﬁ Ic)TanIl/I P 10
10-25 mm ’ p
IIymer mis THriaei U TAOOpaTOpHBIE, CTaNb, MTiuHa oT 200 10
2.4.5.15 10
mrHa ot 200 mo 400 MM | 400 MM
IIpoBona ¢ 3axxruMaMu
2.4.5.16 POBOZ Tok He meHee 4 A, NBYXIIBETHbIE 40
KPOKOJIUJI
2.4.5.17 | Conneunas naneis ¢ usb | ConHedHas maHens ¢ usb 2
[ImacTrHBI KpEMHHUCBEIC
2.4.5.18 P ITnacTrHBI KpEMHUEBBIE 10
COJIHCYHBIC
2.4.5.19 | Onement IlenpThe snemeHT Ilenwte, TOK 2-4 A 10
. aauaTop HEOOIBIION MOIIHOCTH JIJIs
2.4.5.20 | Bo3aymHslil paguaTtop pail p t A 10

OXJIAXKACHUA
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Koa-
Ne n/m Oopa3oBaTtesibHOE PexomeHnayemMble KpaTKue NpUMepHbIe o
pelieHue TeXHHYeCKHe XapaKTepPUCTUKHU IIIT,
24521 éi?;?;g;;npoemp | Mtarus noJ1 mpoOupku DmmneHaopda 5
24522 HlIratus p npodupox rarus Ha 10 mpobupok 15
Ha 10 mpobupok
2.4.5.23 LlIratus p npodupox IrtaruB Ha 20 mpobupok 10
Ha 20 mpoObupok
Tepumoc u3 BakyymHbIi, u3 HepkaBerien cranu. O0bem
2.4.5.24 | nepxaBerolen cTaiu, ] ’ ’ ’ 2
. mit: 500
500 M1, BAKyYMHBII
2.4.5.25 | 3ammrisie ouKw Ouky 3alIUTHBIE IPO3paYHbIE IS 20
J1a00paTOPHBIX pabOT
3ammTHAs OJeKIa, XJI0MIaTOOyMaKHbIE,
3amuTHas ofexaa pa3HbIX pa3MepoB. Marepuai: 0513b
2.4.5.26 | (xanar) [TnotHOCTB: 142 T/M2 15
XJIOMYaToOyMaKHbIE Cocras: 100% xnomnok
LBeT: Gembrit
Hutpunossie, pazmep S, HeOmyIpeHHbIE,
24577 [lepuaTky HUTPUIIOBBIE | MUKPOTEKCTypalusl aJIbLIEB, BHYTPEHHEE )
T pazmep S CUHTETHUYECKOE MOKPHITHE (TIOJINYPETAHOBOE),
AQL 1,5, B ynakoBke 100 mir.
Hutpunossle, pazmep M, HeonyipeHHEIE,
24598 IlepuaTky HUTPUIIOBBIE | MUKPOTEKCTypalus NaJbLEB, BHYyTPEHHEE 7
S pazmep M CUHTETHUYECKOE MOKPHITHE (TIOJINYPETAHOBOE),
AQL 1,5, B ynakoBke 100 mir.
Hutpunossle, pasmep L, HeonynpeHHsle,
24,599 IlepuaTky HUTPUIIOBBIE | MUKPOTEKCTypalus NaJbLEB, BHYyTPEHHEE 1
S pasmep L CUHTETHUYECKOE MOKPHITHE (TIOJIMYPETAHOBOE),
AQL 1,5, B ynakoBke 100 mir.
Habop xpucramumueckux | Habop Munepanornyeckuil, npupoAHbIi- IKajaa
2.4.5.30 1
ten Nel Maoca
24531 Habop xpucrammueckux | Habop Munepanorndeckuii, npupoHbli, 1
T Ten Ne2 KOJUIEKIIMOHHBIN
2.4.5.32 | Cyxoe roprouee X03. 10
2.4.5.33 | Yrosp aKTUBUPOBAHHBIM | MEJUIUHCKUI 20
2.4.5.34 | Pe3uHKH yriakoBOYHbIE YIIaKOBOYHBIE 0,5
2.4.5.35 | Crperu-1uieHKa o0eprouHas 3
2.4.5.36 | ®onbra ynmakoBOYHast AJTIOMUHHUCBAS 3
2.4.5.37 | Zip—naxeTbl pa3HBIX Pa3MEPOB 500
2.4.5.38 | Barnsle manouku BatHbie nanouku 5
2.4.5.39 | BaTtHble 1ucku BatHbie nucku 5
2.4.5.40 | CTukepsl TOHKHE CTHKephl TOHKHE KaHUEISIPCKUE 50
2.4.541 f:?ei ‘Tyﬂam/mpl{ep o KapaHJalu/MapKephl 171 CTeKJIa Pa3HbIX IIBETOB 20
2.4.5.42 | CxoTY ABYXCTPOHHUM JIBYXCTPOHHUI IIUPOKHI 10
2.4.5.43 | CKOTY OJHOCTOPOHHHUI | pa3HbIX pa3MepPOB 10
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Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

2.4.6

Pacxoanbie MaTepHaJIbI
U peaKkTHBbI

WNunaukatopHas Oymara yHUBepcaibHasi HA00p
(100 momocok), @unsTpoBangbHas Oymara
BecoBasi, OunbTpoBanbHas Oymara «KpacHas
JIeHTay, Oenast ICHTa, CUHSS JICHTa, KPYTH
paauyc 11 cm; AMMuak BOgHBINA, AMMOHMIA
BaHAJIMCBOKHUCIIBIN, AMMOHUMN
JIBYXPOMOBOKHCJIbIA, AMMOHUI
bocPOpHOKHUCITBII, AMMOHHMS POIaHUI,
Ammonust xyopu/ (XJIOpUCTBIA aMMOHHU ),
Amnerar nunka ((CH3COO)2Zn), Aueros,
bopnas kucnora, ['ekcan, ['uapokapOoHat
Hatpus NaHCO3 (Hartpuii yrinekucisiii
KHCIIBIN), JIByXXpOMOBOKHCIIBIN Kalnui
(K2Cr207), XKenesza okcanar, XKenezo
cepHokucioe 7-BoanHoe, XKeneso xmopuoe 11, 6-
BogHOe, Kanuii )xene3nucTocuHepoIuCThIi
(;kenTas KpoBsHas coib), JKuskoe crekno, Mox
Kkpuctaumaeckuit, Kanuit Opomuctsiii, Kanmii
OpomHuoBaTokucibIi, Kanuit ioguctsriii , Kanus
rugpookcu, Kamus autpar, Kanus
MepMaHraHaT Kpuctajmnyeckui, Kanbuus
HuTpaT, KBacusl anrtomoammoHuiinbie, KBacubl
amoMoOKaIneBbie, KBacIpl sxe1e30aMMOHHITHBIE,
KBacup! xpomokanuessie, Kobanst
a30THOKHCIBIN, KobanbT cepHOKUCIbII
ceMuBOIHBIN, KoOanbT XOpUCTHIA, 6-BOAHBIH,
Kannii sxenezocuneponucteiii (KpacHas
KpOBsiHas coJib), JInMoHHas kuciora, Jlntui
A30THOKHCIIbIN, Maraus cynbdar, 7-BOAHbIH,
Menb cepHokucnas 5-soaHas , Menp XJopHas,
2-BoaHasi, MeTuIeHOBBIM cuHui (rony0oil),
Metunoselii opanxkeBsblii , Harpuit
CEpPHOBATUCTOKHUCIBIN, 5-BoHBIN, HaTpuit
TeTpabopHoKuciblii (Oypa), Harpuii
yraekucibii, Hatpuit pocopHOKHCIbIIM
onHOo3aMenleHHbIH, Hatpuii hocopHokucibii
Tpéx3ameneHHbIi, Harpuii xnopuctsiid, Hatpus
anerart, 3-Boaublil, Hatpus ruapokcun, Hatpus
Hutpat, Hatpus cynsdat, Hukenb XJ10pucThlid,
HuTtpar cepebpa, Okcanat narpusi, Oxcua
amomuHUs, Oxcuy xkenesza, OKCHI MarHus,
Oxkcua mapranua, Oxeun meau, Okcua CBUHIIA,
Ilepexucs Bonopoaa 37%, PactBop xsnopuaa
Kanplys, Canuimnosas KucinoTa, CBUHEIT
a30THOKHUCIBIN, CepHast KUCI0Ta
KOHIIeHTpupoBaHHasi, CoysiHast KUCIIOTa
KOHIeHTpupoBaHHas, Cynb(ocaauiuioBas
KUCI0Ta, TUMOJIOBBINM CUHUI, Y KCyCHAsl KUCIIOTa
nensiHas, YKCyCHas KUCJIOTa MUIeBast OyThlIb
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Ne i/

Oopa3oBaTtesibHOE
pelieHue

PexoMeHnayembie KpaTKHe MpUMepHbIe
TeXHHYEeCKHe XapaKTePHCTUKH

KoJa-
BO,

0,2 1, ®enondranenn, ukcanana cepHOH
KHUCIOTHI, DUKCaHaI COISTHOM KMCIIOTHI,
Oykeun, Llepuit asotHOKUCBIN, [{UHK
rpa”yaupoBaHHbIN, [[UHK CepHOKUCIBIN 7-
BOJIHBIN, [{[MHK YKCYCHOKHUCIBIN 2-BOIHBIMH,
LuTtpaT amMoOHUsI-Kele3a 3eJCHbBIN

2.5

OO011ee odopynoBanue

2.5.1.

HoytOyx

dopm-PakTop: HOYTOYK;
Pa3mep nuaronanu: He menee 15.6 q10liMoB;

Paspemenwne skpana: Full HD, Quad HD wnu Ultra HD;

OO6muit 00beM YCTaHOBIIEHHOM ONEpaTUBHOM MaMATH:
He MeHee 8 ['0aiiT;

MakcumanbHBIH OOIIHH IMOACPKUBAEMBI 00beM
OTIepaTUBHOM MaMsTH: He MeHee 16 ['0aiT;

O6wem SSD nakormrens: He MeHee 240 '0aiiT;
becnipoBognas cBsa3e: Wi-Fi;

KonunuecTBo BCcTpoeHHbIX B Kopiryc noptoB USB: He
MeHee 2, U3 KOTOphIX He MeHee 1 gomxHo ObiTh USB
Bepcuu He Huxke 3.0;

Pa3pemenue B36-kamepsl, Mnukcens: He meHee 0.3;
Bcerpoennslit Mukpoos;

KnaBuarypa ¢ packiiaikoil ¥ MapKUPOBKOW KJIaBHIII
QWERTY/MUIYKEH;

[Tonnepxka cranaapTOB OECIIPOBOAHOMN CBS3H:
802.11a/b/g/n/ac;

[Ipoun3BoaUTEIHLHOCTH MpoOIeccopa (3HaUeHNE

nokazarens «CPU Mark» no tecty «Laptop & Portable

CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): He menee
5000 egmmmIT;

Hanuumne manunynsropa Mbllllb B KOMIUIEKTE: /13;
VYcraHoBneHHAs ONIEPAIIMOHHAS CHCTEMA C
rpadUuecKUM MOJIB30BATENBCKUM HHTEpGEHcoM,
CBEJIEHUS 0 KOTOPOM BKIIFOUEHBI B €TUHBIN peecTp
POCCUICKHX MTPOrpamM AJis SJIEKTPOHHBIX
BBIYMCIIMTEIIbHBIX MAIIUH U 0a3 TaHHBIX;
YcTaHOBNEHHBIN MaKeT 0PHCHOTO TPOrPaMMHOTO
o0ecrneveHurs, COBMECTUMOTI'O C YCTaHOBJIEHHOM
ONEpPallMOHHOW CUCTEMOM, CBEIEHUS O KOTOPOM
BKJIFOUYEHBI B €IMHBIN PEECTP POCCUICKUX MPOrpaMMm
JUTSL DJICKTPOHHBIX BBIYUCIUTEIHHBIX MAITUH U 0a3
JTAaHHBIX.
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2.5.3.

M®YV tun 1

Tun ycrpoiictBa: MHOTO(YHKIITMOHAIBHOE YCTPOHCTBO
(M®DVY);

L{BeTHOCTD MeyaTh: UepHO-Oemnas;

TexHonorus nevyaru: 3nekTporpadudeckas (Ja3epHas,
CBETOMO/THASA);

®opmar neyaTtu: He MeHee A4;

Tun ckaHupOBaHUS: MPOTSHKHBIN/TUIAHIIICTHBIH;
Bo3moxHOCTE CKaHUpOBaHUs B (hopMaTax: HE MEHEe
A4;

Cnoco0 nogximouenus: LAN, Wi-Fi, USB

2.5.4.

M®YV tun 2

Tun ycrpoiictBa: MHOro(QyHKIIMOHAIIEHOE YCTPOMCTBO
(MDY);

[IBeTHOCTD MeuaTh: BETHAS;

®dopwmar neyaTu: He MeHee A4;

Tun ckaHUPOBaHMS: TIPOTSHKHBINA/TUTAHIIETHBIN;
Bo3moxHOCTE CKaHupoBaHuUs B (hopMaTax: HE MEHee
A4;

Cnoco6 nmogkmouenus: LAN, Wi-Fi, USB.

2.55.

Tenexka niga
3apsIIKU U
XpaHeHus
HOYTOYKOB

THUII KOpITyca: MeTal;
BO3MOKHOCThH 0€301aCHOTO 3alIUIIEHHOTO 3aMKOM
XpaHEeHUsI HOYTOYKOB: HAJINYHE;

BO3MOXKHOCTb 3apsiIKM HOYTOYKOB: HAJTMUHE,
nojiep>kka HoytOykoB m.1.1.1.;

Hanmuuue poyrepa Wi-Fi ctangapra 802.11n unmn
coBpeMeHHee: 1 mT. noaaep:xka HoyToykos m.1.1.1.;
KOJIM4YECTBO HOYTOYKOB: OT 15 mITyK, moaaepxka
HOyTOYKOB 1.1.1.1.;

Hanpsixenne nuranus: 220B\500';

[ToTtpebnsemas momHOCTh, BT (Makcumym): 2500;
[ToTpebnsemslii Tok, A (MakcumyMm): 12;

JlnuHa mIHypa 3JeKTPONUTaHus: OT 2,5 MeTpa;
3amTa OT epeHanpsHKeHUs, KOPOTKOTO 3aMbIKAHHS
HaJIN4HE;

Koneca i nepeiBU»KeHUs ¢ TOPMO30M: HaJIMUHeE.

2.5.6.

Onunyapr

Pa3mep paboueii oomactu: He meHee 700x 1000 mm

2.5.7.

MoHo0m0o4HOE
I/IHTepaKTI/IBHoe
YCTPOMCTBO

WHTEpaKTUBHBIN KOMIUIEKC C BBIYACIUTEIbHBIM
0JI0KOM Y1 MOOUITBHBIM

KpEIUIEHUEM JIOJDKEH COOTBETCTBOBATh CIEAYIOIIUM
TEXHUYECKUM

TpeOOBaHUAM:

Pa3zmep nuaronanu: He meHee 74 IHOMMOB;
Pa3pemenue sxpana no ropusonranu: He meHee 3000
MTAKCENe:

Pa3pemenue skpana no Beprukanu: He meHee 2100
MTHUKCEIEH;

INonnepxka pazpemenus 3840x2160 nukceneit (mpu 60
I'm): na;

Hanuuune BCTpOEHHON aKyCTUYECKON CUCTEMBI: 113,
KommuectBo Touek kacanus: He MeHee 20;

BricoTa cpabaThIBaHUs cEHCOpa OT MOBEPXHOCTH
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JKpaHa: He Ooiee 3

MUJUTAMETPOB;

Bpewms oTkinka ceHcopa kacanus: He 6oiee 10
MUJUTUCEKYH/I,

Berpoennble pyHKIMM pacrio3HaBaHUS 00bEKTOB
KacaHus: 11a;

KonunuecTBo nognepxuBaeMbIX CTUITYCOB
OJIHOBPEMEHHO: HE MEHEE 2;

BosmoxHocTs nonkioueHus k cetu Ethernet
IIPOBOJHBIM CIIOCOOOM: 11a;

BosmoxHocTs nonkimoueHus k cetu Ethernet
6ecripoBogHbIM criocoooMm (Wi-Fi): na;

Bo3MOXKHOCTH UCTIONB30BaHUS JIAJJOHU B KAUECTBE
WHCTPYMEHTA

CTHpaHUS: 1a;

Hanwune mHTerprupoBaHHOTO JaTYNKA OCBEIICHHOCTH
JUISL aBTOMATHYECKON KOPPEKIIUHU SIPKOCTU TOJICBETKHU:
Aa;

Hanuuue ¢pynkium 6ecripoBoAHOM niepeaaun
M300pakeHMsl C yCTPOICTB

Ha 0a3ze OC Windows: 1a;

Hanuuune ¢pynkium 0ecripoBoiHOM niepeaaun
M300paXKeHUs C YCTPOKCTB

Ha 6aze OC MacOS: na;

Hanunuue ¢pynkium 6ecripoBoAHOM niepeaaun
M300paKeHUs C yCTPOMCTB

Ha 0aze OC 10S: na;

Hanuuune ¢pynkium 0ecripoBoiHOM niepeaaun
M300paKeHUs C YCTPOKCTB

Ha 6ase OC Android: na;

B03MOXHOCTB yIaIEHHOTO YIIPaBICHUS U
MOHHUTOPHHTA: 114,

Hanuuue xpenieHus: B KOMIUIEKTE: 11a;

Hanuuue crnota Ha xopiryce /uisi yCTaHOBKH
JIOTIOTHUTEIHHOTO

BBIYMCIUTENIHLHOIO OJIOKA: N1a;

MaxkcuManbHBIN MOAJIEPKUBAEMBbIH 00BeM
ONEpPaTUBHON MaMATH

JIOTIOTHUTEIHHOTO BEIYUCIUTENHLHOTO OJI0Ka: HE MEHEe
81°0;

MaxkcuManbHBIN TOIIEPKUBAEMBINH 00bEM HAKOTTUTENS
JIOTIOTHUTEILHOTO BBIYUCIUTEIHLHOTO OJIOKA: HE MEHEE
128 T'6;

Pazwem aiis mogkitoueHus TOMOTHATEILHOTO
BBIYHUCTUTENLHOTO OJI0Ka ¢

KOHTaKTaMU 3JIEKTPONUTAHUS BEIYUCIUTEIHLHOTO OJI0Ka
OT BCTPOEHHOT'O

0JI0Ka TUTaHUSI UHTEPAKTUBHOTO KOMILJIEKCa U
KOHTaKTaMH JIJIst

noAkroueHus nudposoro Bugeocuraana u USB s
MTOIKITFOUCHUS

CEHCOpa KacaHMsl: HAJTMUUE;
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IIpon3BoANTEILHOCTD MPOLIECCOPA JONOIHUTEIBLHOIO
BBIYHUCIUTEILHOTO OJI0Ka (3HaueHue mokazarens «CPU
Mark» no tecty «Desktop CPU Perfomance»
https://www.cpubenchmark.net/desktop.html nmu o
tecty «Laptop & Portable CPU Performance»
https://www.cpubenchmark.net/laptop.html): He menee
7000 empmHMIL;

Pazpemienne Ha BbIXO/I€ BUI€0aIaNITEPA
BBIUUCIIUTENILHOTO 0JI0KA MPH

paboTe ¢ UHTEPAKTUBHBIM KOMILIEKCOM: HE MeHee 3840
x 2160 nukcenei

ripu 60 I'1;

Hannuue y 10n0JHUTEIBHOIO BBIYMCIUTEIBHOTO 00K
0eCcpOBOTHOTO

monyns Wi-Fi ne nuke 802.11a/b/g/n/ac;
MaxkcuMaibHbI yPOBEHB LlIyMa IpU padoTte
JIONOJTHUTEIBHOTO

BBIUMCIUTENBHOrO Os10Ka: He Oosee 30 1bA;

Hannyue B koMIiekTe MOOMIBHOTO METAJTMYECKOTO
KpeTIeHHsI, 00€CTIeYMBAIOIIEr0 BO3MOKHOCTD
HanoJbHOM YCTaHOBKM MHTEPAKTUBHOI'O KOMILIEKCA, C
IepeIBUKHOM KOJIECHOM 0a301 U BO3MOKHOCTBIO
(bukcaly Kosec sl UCKIYEHUS HEITPOU3BOJIBHOTO
JIBYDKCHUS;

[IpenycraHoBiI€HHAs ONEpAllMOHHAS CUCTEMA C
rpaduyecKuM MoJIb30BaTENbCKUM HHTEPEHCOM,
obecrneuynBaroas paboTy pacpoCTpaHEHHBIX
00pa3oBaTEeNBbHBIX U OOMIECUCTEMHBIX TTPHIIOKEHHIHA:
HaJIN4HE;

OynKIMs rpaduyecKkoro KOMMEHTHPOBAHHUS TIOBEPX
MIPOU3BOJILHOTO U300paKeHMsI, B TOM YHUCIIE OT
(bU3NYEeCKH MOIKITFOYEHHOT0 UICTOYHNKA BUICOCHTHATIA!
HaJIN4HE;

WHTerpupoBaHHbIil B 10J1b30BaTENbCKUN UHTEPDENC
(byHKIMOHAT

mpocMoTpa U paboThI ¢ (aitiaMu OCHOBHBIX (pOopMaTOB
¢ USB- HakomnuTenei UM ceTeBOro cepBepa: HaIN4Ke;
WuTerpupoBaHHbIe CpeICTBA, 00ECTICUNBAIOIIHE
CleAYIOMUN GyHKIIMOHAT:

— CO3J1aHNe€ MHOTOCTPaHUYHBIX YICOHBIX 3aHATHH C
UCTOJIb30BaHUEM

MeIMaKOHTEHTA pa3IndHbIX (hopMaToB,

— CO3JlaHHMe HAAMUCEH 1 KOMMEHTapueB MOBEPX
3aITyIEeHHBIX

MIPUIIOKEHUH,

— pacro3HaBaHue QUIyp U PYKOIMCHOTO TEKCTa
(pycckuil, aHMIMACKUN

SI3BIKH ),

— HaJIMYMe UHCTPYMEHTOB PUCOBAHUS
reOMETPHUECKUX (DUTYD U JINHUI.

Berpoennbie QyHKIMH:

— TEHEePaTop CIy4YallHbIX YHCEl,
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— KaJIbKYJISTOD,

— DKpaHHas KJIaBUATYpa,

— Tanmep,

— pelaKTop MaTeMaTU4ecKux (Gpopmyit.
DNEeKTPOHHBbIE MaTeMaTHUYE€CKUE HHCTPYMEHTHI:
— LHUPKYJIb,

— YTOJIbHUK,

— JIMHEHKa,

— TPaHCIOPTHP.

Pexum «0enoit ToCKu» ¢ BO3MOKHOCTBIO CO3/TaHUs
3aMEeTOK, PUCOBaHUS,

paboThl ¢ TabnuuaMu 1 rpaduKaMu: HaTHYHe.
Nwmmopt daiinor ¢popmaros: PDF, PPT, PPTX


































MHUHUCTEPCTBO NPOCBEIIEHUSI
POCCHUIMCKOU ®ENEPALINN PykoBoauTensm opraHos

(MUHIIPOCBELIEHHSI POCCHUH) UCIIOJIHUTEIBHOM BIaCTH CyObhEKTOB
Poccuiickon ®enepannu,
/lenapramenT cTpaTeru, OCYILECTBIAIOMIMX TOCYIaPCTBEHHOE
MMporpaMMHOA M MMPOEKTHOUN
ESATEILHOCTH yIpaBieHue B chepe oOpazoBaHus

Kapernsiit Psin, 1. 2, Mocksa, 127006.
Temn. (495) 587-01-10 (3200).
E-mail: d02@edu.gov.ru

Ne

O MAapKHPOBAaHHUH 3aKYIIOK

JlemapramMeHT ~ CTpaTerud, DPOTPaMMHOM M TNPOEKTHOM  JAEATEIBHOCTU
MunucrepctBa 1npocBemieHus Poccuiickorn  ®enepauuu B LENSX  MOHUTOPUHIA
peanu3aiuyu MEpONpUsITUN HallMOHAJIBHOrO MpoekTa «OO0pa3oBaHHE» W COKpaIICHUS
3anpaiuBaeMon y cyorektoB Poccuiickoit denepaiuu nadopmaiuu, mpocuT 00ecneunThb
MapKUpOBaHUE 3aKyMOYHBIX TMPOLEAYP, OCYIIECTBISAEMBIX 3a CUET CyOCHUIui
u3 (¢enepanpHoro Oroxkera Owmkeram  cyobekToB  Poccuiickoit  denepanuu
Ha co(MHAHCHUPOBAHHE PACXOJHBIX 00s3aTeNbCTB CyOBekTOB Poccuiickoit deneparuu,
MyTEeM BKJIIOYCHHMS B HAaWMEHOBaHHUS 3akynok B EnuHol wH(oOpManmoHHOW cucteme
B c(hepe 3akynok mmudpa caeayromei CTpyKTyphI:

«Iugp: PP-ITIT-apHHHH », rae

PP - kon cyobekta P® cormacho OKTMO (mepBbie 2
3HaKa);

ITIT - TOJ, K KOTOPOMY OTHOCHUTCSl MCIIOJb3yeMasi CyOCUIus
(4 3Haka);

HHHH - KOJI HalpaBJICHUH pacX0JI0B LEJIEBBIX CTATEN PACXOI0B

dbeneparbHOTO OIOKETa HAa JOCTHUKEHUE PE3yJIbTATOB
benepabHBIX MPOEKTOB (4 3HAKA).

B CIydya€ OTHECCHHA 3aKyIIKM OJHOBPECMCHHO K HCCKOJIbLKUM HAIPaBJICHUAM

pacxoioB, MUQP YKa3bIBACTCS CIAEAYIOITUM 00pa3oM:

OO0 UCIOJIb30BaAHUH SKOHOMHUH - 02



2

«Mudp: PP-ITIT-upHHH1,5pHHH2 5pHHH3 », rne

PP - kon cyobekrta P® cormacho OKTMO (mepBbie 2
3HaKa);

I'TTT - TOJ, K KOTOPOMY OTHOCHUTCSl MCIIOJb3yeMasi CyOCUIus
(4 3HaKa);

HHHI, - KOABbl HANPABJIECHUM pPACXOJOB LEJIEBBIX CTaTEH

HHH2, pacxonoB (eaepanbHOro OMOKETa Ha JIOCTHXKCHHUE

HHH3 pe3ysbTaToB (eaepanbHbIX

MPOEKTOB (4 3HaKa).

[IpuMepbl HAMMEHOBAHUS 3aKYTIKU:

«Iudp: 77-2021-p5169 IlocraBka 00OpyAOBaAHUS. . ..»

«Iudp: 77-2021-ap5169,0p5173,1p5210 IlocTaBka 060pyIOBAHUS. . ..>»

[Ipy HEOOXOAMMOCTH MOJYyYEHUS KOHCYJbTAMOHHON MOAJEPK KA MO BOMPOCY
MapKUpOBaHUsl 3aKylmok cienyer obpamareess B Llentp wuHpOpManuoHHO —
AHAJIUTHYECKOTO U MPOEKTHOTO COMPOBOKIAEHUSI HALIMOHAIBHBIX MPOEKTOB (eAepaTbHOTO
roCyJapCTBEHHOTO aBTOHOMHOIO 00pa30BaTENIbHOIO YUYPEXKJECHUS JOMOJIHUTEIBHOIO
poQeCCHOHATILHOTO 00pa3oBaHusl «AKaJlIeMUs peau3aiii TOCyIapCTBEHHON MOIUTHKU
1 pOo(eCCUOHAIBHOTO Pa3BUTUSL paOOTHUKOB 00pa3zoBaHusi MUHHCTEPCTBA MPOCBEILIEHUS
Poccuiickon @enepanumy:

Cementok  ['eopruii  DnpyapaoBuy,  3aMeCTUTENIb  HadyaJlbHUKA  OTHENa
uH(ppacTpykTypHOTO conpoBoxaenust Hampoekra "O6pazoBanue"

+7 (964) 636-33-55, semenukge@apkpro.ru.

JOKYMEHT ITOJITUCAH
SJIEKTPOHHOI MOAIMUCHIO

HI/IpeKTOp ﬂeHapTaMeHTa CepTl/I(I)l/IKaT CF31CEA04238B49667A4B8A0F1200DB12E4A4603 M.A. PYI[eHOK

Branener Pynenox Mapusi AjlekceeBHa
JlefiCTBUTEIEH ¢ 06.04.2020 1o 06.07.2021

MaTtBeeBa A.A.
(495) 587-01-10, m06. 3986
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