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« 12  » guBaps 2021 r.

Mocxksa

OO0 yTBepaKIeHUH METOAUYECKHX PeKOMeHIalui
no CO3AaHMIO M PYHKIMOHHPOBAHMIO JeTCKHX TeXHonapKkos «KBaHTopuym»
Ha 6a3e o0meo6pa3oBaTebHBIX OpPraHu3aNMii

Bo ucnonxenne mynkra 4 IlpaBuil npeqocTaBlieHHs M pacIpeeNeHus CyOCH it
u3 penepasbHOrOo  OOKEeTa  OlOmKeTaM cyObpexToB  Poccuiickoit (Dezxepaimn
Ha COQUHAHCHPOBAHNE PACXOIHBIX 00S3aTENBCTB CYOBEKTOB Poccuiickoi denepanumy,
BOSHMKAIOIMNX  IpH  peaji3alill  PErHOHANBHBIX IIPOEKTOB, 0O0ECIIEUHMBAFOLIHX
AOCTIDKCHHE LieJIeH, MoKasarenedl U pe3ylbTaToB (elepalbHBIX IPOEKTOB, BXOJISIIMX
B COCTaB HAalMOHANBHOro mpoekTa «OG6pa3oBaHME», B paMKaX IOCYAapCTBEHHOM
nporpammel  Poccuiickoli  ®enepanuu  «PasuTHe  06pasoBaHHsS», IIPUBEASHHBIX
B lIpunoxennu Ne 5 k rocymapctBeHHo# nporpamme Poccuiickoit Qenepanuu «Pazputne
00pa3oBaHus», yTBEPKAEHHOM MocTanoBNeHneM IlpaBuTenscTsa Poccuitckoil denepanun
oT 26 nexabps 2017 r. Ne 1642:

1. VrBepauts npunaraeMele MeTONMYECKHE PEKOMEHJALMM [0 CO3MAHUIO U
(GyHKIIMOHMPOBAHHUIO JETCKUX TE€XHOIIapKOB «KBanTOpHy™M» Ha Oaze
00mIe00pasoBaTeNbHEIX  OpraHM3aiit B pamkax PETHMOHANIBHBIX ~ IPOEKTOB,
00eCIeYrBaIONINX JOCTIKEHHUE Lieleli, moKasareeil 1 pesynbTaTa eiepallbHOrO IMPOeKTa
«CoBpeMeHHasl MKO/Ia» HaLMOHAIBHOTO poekTa «O6pazoBanue;

2. KOHTpO.IIB 38 HCHOJTHECHUEM HACTOMAINEro PacIIOpsIXCHNS OCTaBJIAKD 34 coboii.

AOKYMEHT NOJAIIHCAH
IEKTPOHHOHU NOANUCHIO
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Ilpunoxenue

YTBEPX/IEHBI
pacropspKeHUEM
MUuHYCTEPCTBA IPOCBEIICHUS
Poccuiickoit denepanuu
oT «12» suBaps 2021 r. No P-4

MeTtoamueckne peKoMeHAa UM
10 CO3AaHMI0 M QYHKIMOHHMPOBAHMIO JeTCKUX TeXHONapKoB «KBaHTopuym»
Ha 0a3e o0meo6pa3oBaTebHBIX OPraHU3aANMiA




1. Ooniue noJoKeHUs!

Hactosmue Metoguueckue pekoMeHaanuud (nanee — PexoMeHaalun)
pa3paboTaHbl ¢ LEapl0 00ecrieYeH s eANHBIX OPraHU3AlMOHHBIX U METOIHUSCKHX
YyCIOBHH co3JaHMsi U OOIMX NOAXONOB K (YHKUHMOHUPOBAHHMIO JETCKHX
TexHonapkoB «KsaHTOpuyM» Ha Oa3e o00mieoOpa3oBaTeNbHBIX OpraHu3aluil B
neisix obecnedeHys peanusaiuu ¢enepaisHoro npoekra «CoBpeMeHHas IIKOJay
HalMOHAJBHOrO npoekTa «Obpa3zoBanue» (nanee — enepaybHbIM MPOEKT), B TOM
YKCJIe YCTaHOBJIEHUs TpeOOBaHMII K pe3yiabTaTaM HCIIOJIB3OBaHUS CYOCHIUH U3
denepanpHoro Oromxera Oromkeram cyowsekToB Poccuiickoii ®epepanuu Ha
coOMHAaHCHPOBAaHHE  pAcXOAHBIX  00s3aTeNibcTB  CyOBeKTOB  Poccuiickoit
Qepepaliy, BO3HHKAIOMMX [pH  pealM3allid  PEerHOHANBHBIX  MPOEKTOB,
obecreurBaroIMX NOCTHKEHHE Lieliel, oKkasaTenel u pe3ynsrata GemepaibHOro
npoekta «Ha Gaze oOmeoOpa3oBarenpHBIX  OpraHM3aiuii  CO3JaHBl M
(QYHKIMOHUPYIOT AETCKHE TeXHOMapku «KBanTopuym».

IlpuBenennple B HacTOSAIMX PexkoMeHAalusXx TpeGOBaHUS —SBIIHOTCS
MUHMMAIBHEIMM. OpraHel HCIOJHUTENBHON BNacTH CyOBekTOB Poccuifickoi
@enepanyy (OpraHbl MECTHOTO CaMOYTIPABJICHHUS) IPH PeaiM3aliii MEPOIIPUATHI
0 CO3JaHMI0 ¥ (YHKIHMOHHUPOBAHHUIO IETCKUX TeXHOMapkoB «KBaHTOpHyM» Ha
6aze oOmeoOpa3oBaresbHBIX opranusaiuit (ganee — IlkospHele KBaHTOpUYMEI)
BIIpaBe oOecnednBaTh TPeOOBAHUS, IPEBAILIAIOIIE YCTAHOBICHHBIE HACTOAIMMHU
PexomenganusMu.

Llensto cosganms IllkonpHoro KBaHTOpuyMa SIBISIETCS OpraHU3alMs
o0pa3oBaTeNbHOM JeATeNbHOCTH B cdepe o0OmEro M JOMOJHHTEIHHOTO
00pasoBaHMs, HAPaBJICHHAS Ha CO3/laHUe YCIOBHUI I PACIIMPEHHUS COEPIKAHUS
obmero o6pa3oBaHus € LeJbI0 pasBUTHS y OOYYaAlOmMUXCS COBPEMEHHBIX
KOMIIETCHIMI ¥ HABHIKOB, B TOM YHCJIE €CTECTBEHHO-HAYYHOM, MaTeMaTH4ECKO}L,
MHGOPMAIMOHHOR TPaMOTHOCTH, (OPMHPOBAHUS KPUTHYECKOIO M KPEATHBHOTO
MBIIIEHUS, ~ COBEPINEHCTBOBAHMS  HABBIKOB  ECTECTBEHHO-HAYYHOM M
TEXHOJIOTUYECKOW  HaNpaBICHHOCTeW, a TakkKe IIOBBIIIEHHMS  KadecTBa
o0pa3oBaHusl.

Cospmanme Illkonsnoro KaaHTopuyma Ha 6ase 00Imeo6pa3oBaresbHOMN
OpraHu3alUM IpearoiaraéT HCIOJAb30BaHUE IIpHOOpeTaeMoro o6GopymoBaHus,
CPEeACTB OOy4YeHHS M BOCIIMTAHUS IS YIUIyOJEHHOTO OCBOSHHS OCHOBHBIX
00pa3oBaTeNbHBIX  IPOrpaMM  OCHOBHOTO OOIIETO M CPEJHEro  0OLIero
00pa3oBaHus, BHEYPOYHOM  JIESTENBHOCTH, MpOrpaMM  JOIOJHUTEIHHOIO
00pasoBaHMs, B TOM 4YMCJIE €CTECTBEHHO-HAYYHON M  TEeXHUYECKOH
HalpaBJIEeHHOCTEIA.

OpraHusalluOHHO-TEXHHYECKOe, METOAMYECKOe U HH(OPMALHOHHOE
CONpOBOXJCHUE co3faHus B cyOnekTax Poccuiickoit ®emepanuu IIxonpHBIX
KBantopuymor ocymectBiser @elepaibHoe TOCYJapCTBEHHOE aBTOHOMHOE
o0pa3soBaTeNbHOE  YUPEHKACHHE  JIOMOJNHHUTENBHOIO  MPOo(hecCHOHATBHOTO
o0pasoBanMs  «AKageMHs pealu3aldM TOCYJAPCTBEHHOM  IOMHTHKH U
NPO(ECCHOHANTBHOIO  pa3BHTHA pabOTHUKOB 00pasoBanMs MHUHHCTEpCTBA
npoceemenus Poccuiickodt @enepanum» (nanee — depepalbHBIN  oneparop).
Appec caiita: https://www.apkpro.ru/.




2. Ilopsiaok co3ganus

IxoneHele KBaHTOpPHYMBI MOTYT c€O3JaBaThCsl KaK 3a CYET CPEACTR
cybeuauit penepansHoro 610/eTa B paMKax peaiusaiuy (eaepalbHoro NpoeKTa
«CoBpeMeHHas IIKOJIa» HaI[MOHAIBHOTO poekTa «O0pa3oBaHUe», Tak U 3a CUeT
CpencTB OHOKETOB cyObekToB Poccuiickoit ®enmepauun, CpencTB MECTHBIX
OI0/)KETOB ¥ BHEOIOMKETHEIX HCTOYHUKOB.

B ciyyae cospganns IlxonsHoro KBaHTOpHyMa 3a CUET CPEACTB CYOCHAMM
u3 QenepanpHoro GloMKeTa B paMKax (enepaibHoro npoexra «CoBpeMeHHAs
mKona» cyobektoM Poccuiickoit ®enepanuy HOIDKHEL OBITH  COOJIIOIEHEI
CJIEIYIOIINE YCIIOBHS:

- cosnanue IlIkonpHEIX KBaHTOPHYMOB OCYINECTBISIETCS B TrOpojax ¢
HaceqeHueM He MeHee S50 TeICgY yenoBeKk Ha 0ase 061eo0pa3oBaTesbHBIX
OpraHu3alui.

- oOmeoGpasoBaresibHasl OpraHu3allis, Ha 6ase KOTOPOH co3maeTcs
HIkoneHsii KBanTOpuyMm, oOcHalieHa Ga30BBIM OGOpYIOBAHHEM, CpEICTBAMH
00y4eHHs ¥ BOCIMTAHH, KOTOPBIE COOTBETCTBYIOT TIEPEUHIO, TPEICTABICHHOMY B
Ilpunoxxenuu 1 x HacTosmMM PekoMeHIALMAM;

- B 00meo6pa3oBaTeNbHOM OpraHU3ali UMEIOTCS CHENMAIM3UPOBaHHBIE
yueOHbIe KaGHHETHI 10 yyeGHBIM IpeaMeram «Pusukay, «Xumusy, «BHOIOrHs
(pPexOMeHyeTCs TakKe Halduhe MOMEINEHHH, HCIONB3yeMBIX Ui IIPOEKTHOH M
COBMECTHOH HESITENBHOCTH 00yYaroluxcs, TM00 HOMeNIEHHH, KOTOphle BO3MOXKHO
epeobOpYROBATD IS TaHHBIX IIENeH);

- YHCIEHHOCTh OOydJaromuxcsi 06IIeoOpasoBaTeNIbHOM — OpraHM3aLUH
cocrtapiigeT He MeHnee 500 deoBek;

- obmeoOpasoBaTesibHas ~ OpraHM3alys  MMeeT  JIMIEH3HWIO  Ha
JOITOJIHUTENIEHOE 00pa3oBaHue JeTel.

Cozpnanue IlxonsHoro KBaHTOpHyMa momyckaeTcs Kak ITyTeM BBIEJIEHHS
COOTBETCTBYIOIIEr0  CTPYKTYPHOIO  IOJpasfeNieHHus  oOmeo6pa3oBaTesIbHOM
OpraHH3aliy, TaK ¥ 6e3 BBIIENCHNS OTACIBHOIO MOpa3IeIeHHs.

Cy6wext Poccniickoit denepanyu onpenenser:

- OpraH HCIOJHHUTEIbHOM BiacTH cyObekTa Poccuiickoit ®enepauun,
OTBeTCTBEHHBIH 32 pealu3alyi0 MEeponpusaTHil Mo co3maHmio  IIIKONbHEIX
KBantopymoB  Ha  Teppuropuum  cybpekta  Poccuifckoii dDenepanuu
(PervoHansHeIH KOOpAMHATOD);

- KOMIUIEKC Mep (ZOPOXKHYIO KapTy) IO CO3JaHHI0 M (yHKIHOHHPOBAHHIO
HOlkoneHoro  KsaHTopmyma coriacHo IIpuioxeHHMIO 3 K  HACTOSIIUM
PekoMeHaanusm.

KomriekcoM Mep mpusHaeTcst IUlaH MepoNpHATHH Ha odepeHOM roi u
ABYXJICTHUH IUTAHOBBIM MEPHMOJ, TPENYCMATPUBAIOIMI MEPOUPHITHS IO
CO3/aHMIO M yHKUMOHMpoBaHmO IIIkonsHOro KBaHTOpHyMa, BKIIOHAIOLIMN B
TOM 4YHCJIE:

- MEpONpHATHsA, HalpaBieHHbIE Ha cO3faHMe U OTKphbiTHe IIIKoIBHOrO
KBantopuyma;



- MEpOIpUATHS, HalpaBlIcHHble Ha ofecrnedeHHe (YHKIHOHHPOBAHHUS
IITxonsHOTO KBaHTOpUYMA;

- MEpOIpHATHSA [0 IOBBIIEHHUIO IPOPECCUOHATHHOIO MAacTepCTBa
pabotHuKoB IlIxonpHOr0 KBantopuyma;

- MEPOIPUATHS II0 KOHTPOJIO TOCTHIKEHUsS MHUHMMAJIBHBIX IIOKa3aTeleit
co3ganus ¥ pyHkipoHupoBanus [IkonpHeix KBaHTOPHYMOB.

PervoHanbHBIA ~ KOOpAMHATOP B COOTBETCTBHM  CO  CpPOKaMmy,
YCTaHOBIIEHHBIMU B IIpnmoxennu 3 K HacTosIMM PexoMeHmanusM, yTBEpsKIaeT
Konnemmio 1mo co3manvio H  (QYHKIMOHUPOBAHHIO HAa  TEPPUTOPUH
COOTBETCTBYIOLIETO cybbekTa Poccuiickoit denepanuu HIxonpHBIX
KBanTOpHymoB.

B  KoHLenuMro  BXOOAT OCHOBHBIE  XapakTepucTHKH  IIIKOJIBHBIX
KBaHTOpHYMOB, B TOM YHCIIE:

- nmepedenb (mo ¢opme, mnpenactapieHHod B IIpuioxeHHM S5 K
Pexomenpanusam) o6meoOpa3oBaTelbHBIX OpraHusaiii, Ha 6a3e KOTOPBIX
ianupyetcs cosganue IIkonprerx KBanTopuymos;

- Mecropacnojoxenue IlkoneHeix KBaHTOpuymorR (agpec, miomans
IIOMEINECHUM, JOCTYITHOCTB );

- TEpeueHb IIOKaszaTejiel M MHAUKATOpPOB JesTtenbHOCTH IIIKOJIIBHOrO
KBantopuyma B cooTBeTcTBHH ¢ IIpmiioskeHHeM 4 K HacTosIMM PexoMenmanusam
U MX 3HAYCHHUS.

PerroHabHEIH KOOpPAMHATOP 00ECeYNBaeT HaMuMe B BEIOPAHHBIX I
cosnanus IllkompHbix -KBaHTOpHYMOB 00meoGpa3oBarebHbIX OpraHM3alsIX
6azoBoro Habopa o0OpyHOBaHMS, CpEACTB OOYYEHHS W BOCIHMTAHHS B
COOTBeTCTBUM ¢ llpuiokeHueM 1 K HacTOAIMM PekOMeHHauusM, B CpPOK He
nosgHee 1 ampens roja mojydeHHs cyOcumuu U3 QeflepalbHOTO OHOIKeTa Ha
cosnanue IllkonsHoro Ksantopuyma.

O61eo6pasosarenbHas OpraHU3aLysl U30aeT JOKAIbHBIA HOPMATHBHEIN aKT
O Ha3HA4YCHUH PYKOBOAMTENsS (KypaTopa, OTBETCTBEHHOTO 3a (QYHKI[MOHMPOBAaHUE
u passuthe) IllkonsHoro KsaHTopuyma, a Takke o cozmarum ILIKOJBHOIO
KBantopuyma u yrBepxaeHun IlonoxkeHmss o nesTenbHOCTH IIKONBHOrO
KBantopuyma, Brmowaromero ¢yskiuu IllkonsHoro KsarTopuyma. Tumosas
opma Ilonoxenus o aesrenpHocTH IllkonbHoro KBanTopHyMa IpeicTaBieHa B
IIpusoxeHuu 6 K HACTOSAIIMM PexoMeHTanusM.

PervoHanbHEIN KOOpPAMHATOP He MO3AHee AHSA OTKpPHITHA IIIKOJBHOrO
KBaHToprymMa oGecrieunBaeT pasMeIleHHe B CIEHHAIBHO CO3NAHHOM pasielie
«JleTckuit TEXHOIIapK «KBa"topuym» o(UIHaTBHOTO caiita
ob61eobpaszoBarensHoOi OpraHu3aluu B MH(QOPMALHOHHO-
TEJICKOMMYHHUKALMOHHON cetn «MHTepHeT» wuHpOpManuM o CcO3MaHUH W
¢ynxumonnposanuu IlkonsHoro Ksantopuyma, B TOM umclie uHpopManuu o6
00pa3oBaTeNbHEIX IpOrpamMmax, o6opynoBaHHd IIIKONBHOTO KBantopuyma,
IJIAHUPYEMOM PEXXUME 3aHITHN 00yJarolMXCsl, [NIaHUPYEMbIX MEPOTIPUITHSIX.

PernonasnpHbIi KOOPJIUHATOP obecrieunBaeT MHGOPMHUpPOBaHHUE
QezlepalbHOTO  OmEpaTopa B Clydae CO3JaHHS Ha TEPPHTOPHH CcyObekTa
Poccuiickoit @enepayu IlIkonpHOro KBaHTOpHyMa 3a CUET CPEACTB GIOMKETOB
cyowsexToB Poccuiickoit @enepanyn v (MIM) CPeACTB MECTHBIX GFOIKETOB U (nmn)



BHEOIO/KETHEIX VMCTOYHMKOB, a TaKKe HalpaBjieHHe Ha COIVIacOBaHHe
denepaIbHOMY ONEpaTOpy KOHLENIMH CO3LaHus M (QYHKLIMOHHUPOBAHHUS TaKOrO
IIxoneHOro KBantopuyma.

3. TpeGoBaHusI K HOMeNIEHUSIM, KOMILJIEKTOBAHHMIO 000PY/A0BaHUEM,
pPacXoAHBIMHM MaTepHAJIaMU, CPeJCTBAMH 00yUYEeHHSI M BOCITUTAHUSA

IixonpHeit KBanTopuyM BKJIOYaeT B CeOs KOMIUIEKC YCIJIOBHH IO
OCHAIIICHUIO 001e00pa3oBaTeNbHON opranu3anun 000pyA0BaHUEM, PAaCXOIHBIMH
MaTepualaMy, CpeACTBaMH OOy4eHMsI UM BOCIMTAHHUS, B TOM  4YHCJE
BBICOKOTEXHOJIOTUYHBIM  COBPEMEHHBIM 00OpyJOBaHHEM, [UIS  pealu3aluu
NpeIMETHRIX oOnacTeli «EcTecTBEeHHOHAYYHBIE IIpeaMETED», «ECTecTBeHHBIE
Haykn», «Matematuka 1 uHQopMaTHkay, «O6IIEeCTBO3HAHHE U €CTECTBO3ZHAHUEY,
«TexHonorus», a TakKe MporpaMM JOTOJHHUTEILHOrO 00pa30BaHMs €CTECTBEHHO-
HAy4YHOU M TEXHUUYECKON HalpaBJIeHHOCTEH.

IlepeyeHb HalpaBIEHHOCTEN peali3yeMbIX IPOTPaMM H COOTBETCTBYIOIIETO
000OpyZOBaHUS MOXET JOIOJHATBCS M PACIIUPATECH B KaXKIOH U3
00meoOpa3oBaTeNbHEIX OpraHu3aluii, Ha 0ase KOTOpEIX cosmaiorcs IIIKoibHBIE
KBaHTOpHYyMBEL.

Cospanne  IllxoneHoro  KBaHTOopHyMa — mpedmojiaraeT  pasBUTHE
o0pazoBaTenbHON HHGPACTPYKTYPH 001e00pa3oBaTebHoli OpraHyu3alyy, B TOM
YHCJIe OCHalleHue o0meo0pa3oBaTeIbHON OpraHu3aiuu:

— 000pyOBAaHUEM, CPEACTBAMU OOYUYEHUs M BOCIMTAHMS /IS PACIIUPEHMS
BO3MOXHOCTEH H3y4yeHHs (B TOM 4YHCJIE OKCIEPHMEHTAIBHOIO) IIPEAMETOB,
KypcOB, IOUCIMIUIMH (MOAyJel) eCTeCTBEHHO-HAyYHONH M TEXHOJIOTMUECKOil
HaIlpaBJIEHHOCTE! IPH peanu3alyy OCHOBHBIX 00Ileo0pa3oBaTelIbHBIX MPOrpamMm
U JIOIIOJHUTEIBHBIX 001e00pa3oBaTeTbHBIX IIPOrPaMM;

— o6opyznoBaHUEM, CpecTBaMHU OOYYEHMs W BOCIMTAHMS U1 HayaabHOIO
3HaKOMCTBa O0YYAIOIIMXCS C IPOEKTHPOBAHUEM M KOHCTPYHPOBAHHEM pPOGOTOB,
O0y4eHHs OCHOBAaM KOHCTPYHPOBAaHUSI ¥ IIPOrPaMMHpPOBAHMS, HPUHIIUIIOB
(QYHKIMOHMpPOBAHUS M OCHOBHl pa3paboTKM MH(OPMAIMOHHBIX CHCTEM H
armapaTHO-IIPOrPaMMHBIX KOMITJIEKCOB U T. /.

— KOMIIBIOTEPHBIM, MPE3CHTAMOHHBIM M HHBIM O0OpYIOBaHHEM, B TOM
YUCIe U1 peanu3aliy MPOrpaMM JOINOJHUTENBHOTO 00pa3oBaHUs €CTECTBEHHO-
Hay4HOM M TEXHUYECKOU HallpaBJIeHHOCTEH.

Ilepeyens, MMHHMAIBHO HEOOXOAMMEBIE (QYHKIHOHANLHBIE H TEXHUYECKHE
TpeOOBaHUS ¥  MMHUMAIBHOE  KOJNHMYECTBO  OGODYNOBAHHUS,  PACXOJHEBIX
MaTepralioB, CPeACTB OOydYeHHUsS M BOCHUTAHUA mjis ocHamedus IIIkompHoro
KBantopuyma (nanee - HHGPacTPYKTYPHBIH JIHCT) ONpeNenstoTcs: PernoHaIbHEIM
KOOpAMHATOpOM ¢ ydeToM IIpuMmepHOro mnepeuns oOOpYIOBaHHSA, PACXOIMHBIX
MaTepHasoB, CPEACTB OOy4EeHUS M BOCIHMTAHHS B LENIX CO3JAaHUS AETCKOrO
TexHonapka «Ksantopuym» (IlpunoxkeHue 2 k HacTosIuM PekoMeHaauusMm),
IPUMEPHOIO0  TUIOBOTO HHQPACTPYKTypHOTO  JINCTA, OIIPEAEIAEMOro
De1epanbHEIM OIIEPATOPOM, U HACTOSIIMX PeKoMeHaIHii.

WnbpactpykTypHslit TuCT, hopMUpYeMEIil PernoHaIbHEIM KOOPAHHATOPOM,
B 00s13aTeNIbHOM HOpsIKe BKIIIOYAET B cebs 060pyIoBaHue, cpecTBa 06YUeHH U



BOCIIUTAHHUA II0 €CTECTBEHHO-HAYYHOH M TEXHOJOTMUYECKOW HANpaBIEHHOCTSIM, a
TaKXKe KOMIIBIOTEPHOE U IIpe3eHTallMOHHOe 00O0pyJOoBaHHE, YyKa3aHHBIC B
Ilpunoxenun 2 x HactoswuM PekoMmeHnanusM B pasiaene «O6opymoBaHue s
00s13aTeNbHBIX HampaBieHui». [1o JONONHUTENEHBIM HallpaBlieHHUAM (XalTek,
SHEP/UKM, TIe0-adpo, HaHO), OOOpyIOBaHHWE II0 KOTOPBIM IIPEJCTABIEHO B
Ilpminoxkennn 2 k HactosmuM PexkomeHpanusM B paszgene «OOopymoBaHHE IS
IOITOJIHUTENIBHBIX HAIIPaBIEHUI», BO3MOXKHA YaCTHYHAS KOMILICKTAIIMS, HCXO/L
13 3a7a4 00pa3oBaTebHON AEITENPHOCTH M MOTPeOHOCTEH 001me06pa3oBaTe/IbHOM
opraHu3anuy, Ha 6ase koTopoit co3paetcs IlIkonpHEI KBaHTOpHYM.

PernonanpHeblit KOOpAWHATOP obecreunBaeT COIJIacOBaHUe
c)OPMHPOBAaHHOTO B COOTBETCTBHH C THUIIOBOM (OpMOM HHAPACTPYKTYPHOIO
micta ¢ @enepadbHBEIM ONEPATOPOM B COOTBETCTBHHM C  pErjaMeHTOM,
onpenensieMbIM DeepanbHBIM OLEPATOPOM.

O6meobpa3zoBaTebHbEIE OpPraHM3alldl, Ha 0ase KOTOPBIX CO3JAlOTCAd M
¢ynkiponupytor  IllkonsHele  KBaHTOpHYMBI, JO/DKHEL  COOTBETCTBOBATD -
NEeUCTBYIOIUM TPeOOBaHMAM K YCTPOHCTBY, CONEPKAHHIO M OPTaHM3AIMK PEXUMA
paboTel 06pa3oBaTEIBHBIX OPraHU3alKil U MHEIM HOPMATHBHEIM IIPABOBEIM aKTaM,
ONpesiessIOUMM TpeOOBaHUs K OpraHu3alMd OOImMero u JAOIOJHHTEIHHOIO
obpazoBaHus AeTeil.

Ilomemenus (GyHKIMOHAIBHBIE 30HBI, B TOM YHC/IE€ ydeOHBIE KaGHHETHI
¢usvky, XumuK, GHoNOrHy, MPOeKTHOH nestenbHocTH) IlkonsHoro Ksanropuyma
HeoOXOOUMO pacmojiaraTh B IIpefieiaX OJHOTO 3JaHMs 001eo0pasoBaTebHOMN
opranusaiuy. He gornyckaercs pasMmerieHue Ha IUTOM@aaX B PYTUX 30aHUsX.

[IpoextupoBanne, 30HUpoBaHue noMemienuii Illkonsroro Keanropuyma u
OIpefeNICeHHe IU3alH-pEIeHUH OCYIIECTBISIETCS C Y4YeTOM pPYKOBOACTBA II0
npoekTrpoBanuio IlkoneHoro KaaHTopmyMa, yTBepkgaemoro @enepanbHbIM
OIlepaTopoM.

Ilpu  npoexTHpoBaHMHM,  30HHpPOBaHWM  momemmieHuiA  IIIkoaBHOrO
KBaHTOpHy™Ma CrefyeT ydHTHIBaTh OCOOEHHOCTH 0GOpYNOBaHHMS, PacxXoIHbIX
MaTepHAJIOB, CPEICTB OOYUEHHUs] M BOCIIUTAHUS, KOTOPHIM OyIeT 06ecreunBaThCs
obmeobpa3oBarenbHas OpraHu3ariys.

Ilpoext  30oHMpoBaHMs  nomemeHunid  LlxoapHoro  Ksantopuyma
npeacrasnsercsi OenepalbHOMY OIEPaTOPyY OJHOBPEMEHHO C IIPEACTABIEHHEM
UH(PACTPYKTYPHBIX JINCTOB. ‘

4. Opranusanusi 06pa3oBaTeJbHOM AeITEILHOCTH

OO0pazoBarenpHas IESATENBHOCTD IKOJIBHOTO KBanTopuyma
OCYIUECTRIIAETCS 110 00pa30BaTENFHBIM MIPOrpaMMaM OOIIETO U IOTIOJHUTENBHOTO
o6pa3oBaHuUsI JeTel.

TpeGoBanusa k ¢opMary opraHuzanuu 00pa3oBaTeIbHOM IEATENBHOCTH
PEryIMpyIOTCA HACTOSIIUMK PekoMeHauusIMu U UHBIMU MHGOPMAIMOHHEIMU U
METOMNYECKUMHI MaTepualaMH, yTBepKAaeMbIMU @DenepabHBIM  ONEpaTOpPOM.
Hanpasiienuss peanusyeMbBIX €  HCIOJB30BaHMEM pecypcoB  IIIKOJIBHOTO
KBaHTopryma mporpamMM ONpPENENsAIOTCS B COOTBETCTBHM C METONMYECKAMHU
MaTepuanaMi M PEKOMCHJAUMSIMHM, YCTAHABIMBAEMBIMH H aKTYaIH3HPYEMBIMH



denepaibHBIM OIIEPATOPOM.

Ha ©6aze IIxospHoro KsaHTopuyma ofecrneunBaeTcs peaTH3allus
o0pa3oBaTebHBEIX  MPOrpaMM  €CTECTBEHHO-HAYUHOM M TEXHOJOTMYECKOM
HAIpaBICHHOCTEH, pa3pa0OTaHHBIX B  COOTBETCTBHM C  TpeOOBaHUSIMHU
3aKOHOJATeNbcTBA B  chepe oOpasoBaHMss ¥ C YY4ETOM PpeKOMEHJALHH
@denepaIbHOrO OIepaTopa.

Ilpp >TOM TmepeueHb HaIpaBIeHHOCTEH 00pa30BaTeNbHBIX IPOrpaMM,
peamusyeMblx Ha Oaze IllkonpHeix KBaHTOpUYMOB, MOXET OBITH pacIIUpeH B
3aBMCHMOCTH OT MMEIOMMXCS B 001e00pa3oBaTebHBIX OpraHu3alHsaX YCIOBHIA, a
TaKKe IMOTpeGHOCTeN YJacTHUKOB 00pa30BaTeIbHBIX OTHOLIEHMIH.

Ha 6ase IllxonsHoro KBaHTOpHMymMa MOTYT OBITH pealM30BaHBl yueOHEIE
npeaMersl «Dusukay, «Xumusa», «buosorus», a Takke He MeHee 3 yueOHBIX
OpEeIMETOB M3 4YacTH y4deOHOro IulaHa, GopMHpyeMOil  y4aCTHMKAMHU
oOpa3oBaTelbHBIX OTHOIICHWH  (HampuMmep, U3 HPeIMETHRIX  obsacTeit
«EcrecTBenHo-Hay4Hsle npenMeThl» («EcTecTBeHHBIE Hayku»), «MaTemaTuka H
uHdopmaTukay, 1 « TeXHOIOrHs» ).

OTO MO3BOJUT OOECHEUUTh Pa3BUTHE YCJIOBMIA JJisi MOBBIIEHUS KayecTBa
00pa3oBanus B JaHHBIX 0O0I[E0OPa30BaTENbHBIX OPraHM3alUsIX, DPACIIAPUT
BO3MOXHOCTH OOYYalOMMUXCS B OCBOCHHH YUYEOHBIX IIPEIAMETOB €CTECTBEHHO-
HayYHOW U TEXHOJIOTUYECKOM HalpaBlIeHHOCTEH, AKTUBHOTO BeIEHHSI BHEYPOYHOM
U TNPOCKTHOW HEATENBHOCTH, IPOrpaMM AOIOJHHTEIBHOIO 00pa3oBaHUs AeTel
ECTeCTBEHHO-HAYYHOM M TEXHUYECKOH HampaBieHHOCTeW (B TOM 4HCIE IS
o0yyaromuxcss OpYyrux o0pa3oBaTeNbHBIX OpraHu3alMii Tropoja), a TakKe
NPaKTHYECKOH OTpaboTKH y4eOHOro MaTephana I10 IPeAMETHBRIM OOIacTiIM
«EctecTBeHHOHAy4HBIe NpeaMeThl» («EcTecTBeHHEIE Haykuy»), «MaTeMaTHka M
nHpOpMaTHKay, « TeXHOIOrHs» U JPYTHM IIPEAMETHBIM 00IACTM.

Paspa6oTka pabourx mporpamMm Ho y4eGHBIM NpeaMeTaM (B TOM HHCTE U3
4acTH y4eGHOro rmjgaHa, GopMHUPYeMON YYaCTHHKAMH 0Opa3OBaTENBHBIX
OTHOILUEHWI), IporpaMM BHEYPOUHOM JEATEIBHOCTH U  JOIOJHHUTEIHHOTO
00pasoBaHMs OCYIIECTBIETCS 00IEe06pa3oBaTEbHBIME  OPraHM3alMsIMH, B
KOTOpRIX coznatoTcs IllkonbHble KBaHTOPHYMBI, CaMOCTOSTENBHO C YYETOM
METOAMYECKUX MaTepUasioB U peKoMeHAanuit deneparbHOro oneparopa.

He menee 1/3 oObeMa BHEYPOUHOM JEATENBHOCTH 00YJarOIHUXCS TOIDKHO
ObITh  OPHEHTHPOBAHO  Ha  INOJJAEPKAHME  €CTECTBEHHO-HAYYHOH |
TEXHOJIOTMYECKOM HANpaBlIcHHOCTEH 00pa3oBaTeNbHBIX HPOrpaMM, IIPU 3TOM
00BEM IPOrpaMM €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH HE MOYKET COCTABIISTE
MeHee 20% ot ofmero o6beMa BHEYpOuHOU jesTenbHOCcTH. O6pazoBaTebHBIE
[pOrpaMMmbl IO JpPYIMM HAaNpaBJIeHHOCTSIM DEKOMEHAYETCsl IUIAaHUPOBATh C
ucnosib3oBaHueM pecypcos IllkonsHoro Ksantopuyma.

Hudopmanms o peammsyemblx Ha OGase IllkonsHeIX KBasTopmymoB
nporpamMmax  npeacrtaBiseTcs — DeaepalbHOMY — Omepatopy B paMKax
CIKEKBapTaJlbHOT0O MOHHUTOPHHIA M pasMelaeTcs Ha OQHUIHAILHOM caifTe
00meoOpa3oBaTeIbHON OpraHu3aliy.

DenepasbHEIM  ONIEPATOPOM Ha DETYJISIPHON OCHOBE 0OOecIeuuBaeTCs
NPOBEJIEHNE METOAWYECKAX W OPraHU3alMOHHBIX MEPONpPUATHI 10 BOIpocaM
opranusanuu obpasosarensHoro mpouecca B IllkonmsHbix  KBaHTOpHyMax,



OoKa3zaHue MEeTOOUYECKOll MoMoImu npu pa3paboTKe YYEeOHBIX MAaTEPHAJIOB,
3aJlaHuil U1 COBEPIIECHCTBOBAHUS NPAKTUYECKOH ITOATOTOBKM OOYHaIOIIUXCS IO
yuyeOHBIM  IIpefMeTaM, BHEYPOYHON  JESTeNbHOCTH,  HOIOJHHUTEIHHOrO
00pa3oBaHHs HEeTeH.

Ilegarormyeckrie pabOTHHMKM, OCYIIECTBIISIONINE HAEATENHHOCTh Ha Oaze
IxonpHerx ~ KBaHTOpHMYMOB,  mnpoxoaar  o0ydeHHWe 1O  IporpaMMmam
JOTOHUTENBHOIO  NMPO(ECCHOHANBHOTO  00pasoBaHus  (KypChl — IOBBIIEHMS
xkBanupukanuu) uz @enepansHoro peecrpa mnporpamm JI1O. Ilossinenue
KBaJM(QUKaIMK [earoru4eckux paboTHHUKOB OCYIIECTBISETCS HE pEXe OIHOro
pa3sa B Tpu roja.

Pyxosogurenun IxonmpHbix KBaHTOpHYyMOB  (KypaTophl M3  4YHCiIa
IEeJAroruyeckux paboTHUKOB 00Ieo0pa3oBaTeIbHBIX OpraHu3aluii) IIPOXOMIST
o0ydyeHHe 10 IporpaMmam AOMONHUTEIBHOrO MPodeCCHOHAIBHOrO 00pa3oBaHus
u3 PenepanpHoro peectpa nporpamm JI10.

5. OpraHu3auHOHHO-MeTOANYEeCKOe CONPOBOXKIEHNE M HCIOIb30BaHHE
HHOM CO3JaHHOM B paMKAaX peajin3allid HAINHOHAJBHOI'0 NPOeKTa
«O6pa3zoBaHue» MHPPACTPYKTYPHI

B 1nemsx KOMIUIEKCHOIO CONPOBOXIEHHS IeATeNbHOCTH IIIKOJIBHBIX
Ksantopuymo ®defepalbHBIM OHEPaTOPOM OOECIIEUMBAETCS OCYILECTBIEHHE
IyOMKanuii ¥ OGHOBJIEHHS METOMMYECKMX MATepUasioB, BKIIOYAIOIMX ydeOHO-
METOJHUUECKHE MaTepHAaTbI (MHCTPYKIIUHY, METOJUUECKHE noco0ous,
MH(OPMAIIMOHHEIE  MaTepHANIBl, IEPeYHH PEKOMEHIAYEMBIX JIMTEpPaTypHEIX
VICTOYHUKOB, BUACOMATEPHANIE] U JIpP.), @ TAKKe MaTepUasibl 10 UTOTaM [IPOBeIeHUSL
MepornpusTiit depepanbHOro omeparopa (BeOHHApHI, ceMUHAPHI, KOH(EPEHIUH,
COBEIaHUS U Jp.).

Mg memarormueckux — paborHumkoB  IIlkompherx  KBaHTOpHYMOB
DenepalbHbBIM  OIIEPATOPOM  OOECHEUMBAETCS  IIPOBEJEHME  TEMATHYECKHX
BeOMHApOB, HANpaBleHHBIX Ha JONOJHATENBHOE pa3biICHEHHE BOIPOCOB
peanusain 00pa3oBaTeNbHEIX IporpaMM Ha 6ase IllkompHBIX KBaHTOpHYMOB,
IPOBEIEHHIO 00pa30BaTE/IbHBIX MEPONPUATHI 110 BOIPOCAM MCIOJB30BAHUA
o6opynosanus IllkomeHoro Kanropuyma.

st PerdoHalpHBIX KOOPAMHATOPOB W  PYKOBOASAINMX pPabOTHHKOB
- IllkoneHoro Ksanropuyma QemepaibHBIH omepaTtop oGecreduBacT IpOBeICHUE
TEMaTUIECKUX BeOMHAPOB, HANpPaBJICHHBIX Ha [OMOJHHTEILHOE pasbICHEHUE
BOIIPOCOB, OTHOCAIIMXCS K HCIIONHEHHIO KOMIUIEKCOB Mep (IOPOXKHEIX KapT) II0
co3mannto ¥ ¢ynxkuupoHupoBaHmoo IllkoypHEIX KBaHTOPHYMOB, JOCTHYKEHHIO
YCTAHOBJICHHBIX —IIOKa3aTeled (QYHKIIMOHHPOBAHMS, MCIIOJIB30BAHHIO HHOM
CO3aHHOW B paMKaxX pealu3aldM HAlHOHAIBHOIO Ipoekra «O6pazoBaHHE»
MH(PaCTPYKTYpBL.

B memsx 3(QexTHBHOH OpraHU3aMOHHO-METOAMYECKOM ITOMIEPKKH
cospanusi d ¢yuxuuonuponanus IllkompHbix KBaHTOpDHMYMOB Ha TeppUTOPHH
CyOBEKTOB Poccuiickoii Denepanun PerunoHasnbHbIM KOOpJIMHATOpOM
obecrieunBaeTCs BOBNEYEHHWE CO3NAHHBIX paHee  JCTCKUX TEXHOMIapKOB
«KBanTopuym», MOOHJIBHEIX TeXHONApKOB «KBAHTOPUYMY», LEHTPOB L{H(BPOBOro



obpazoBanus jeredl  «IT-xky0», KIIOYEBBIX LEHTPOB  JONOJHHUTEIBLHOIO
obpazoBanus «Jlom wHayuHoOU koyutaboparuu», IeHTpoB «Touka pocta» B
nesrenpHocTh 1lIxonpHEIX KBaHTOpHMYMOB B CIEAYIOIMMNX (hopMaTax:

1. IlpoBeneHMe COBMECTHBIX MEpPONPHUATHH g oOydarolmMxcs H
IeAarorHueckux pabOTHHUKOB, OCYIIECTBIISIFOLINX 00pa30BaTeNbHYIO
nesitenbHocTh B IlIkonpHEIX KBaHnTOpHyMax (oOydaromiyie ceMHUHaphl M MacTep-
KJIacChl II0 BOIIpOCaM HCIIOJB30BaHUS OOOpYyNOBaHMS, CpPEACTB OOyUEHHS H
BOCIIUTAHUSA; METOAMUECKHE MEpOIpUATHs [0  BOIpocaM  pa3paboTKH,
COBEpIIIEHCTBOBAaHUsI W BHEJAPEHHS MpPOrpaMM JAOIOJIHUTEIBHOr0 00pa30BaHHUs
€CTECTBEHHO-HAYYHOM M  TEXHUYECKOW  HAlpaBiICHHOCTH,  OpraHU3allH
BHEYPOUYHOM AEATENBHOCTH 00yJarolyXcsl; WHANBUIYaTbHbBIE KOHCYIbTALIMK IS
IIeJarorn4ecKUX pabOTHHUKOB, B TOM YMCIIE B PEXKUME OHJIAIH; 3aHITHS IPOSKTHOMA
JeATENIBHOCTRIO; KOHKYPCHBIE M COPEBHOBATEJIBHBIE MEPOIPUSATHUS IS JeTed U
ap.).

2. OpraHuzanyss pETHOHAIBHEIX U MEXPETrHOHAIBHBIX KOHGEpPEHIMIA,
(ecTuBaneif, dopymoB 1o 0OOMEHY OIBITOM pabOThl Ha BHICOKOOCHAIEHHBIX
YUCHHKO-MeCTaX, B TOM 4YHCIE€ II0 peajiu3aldd MpeJIMETHRIX obnacreit
«EcrecTBeHHOHayuHble peAMETh, «ECTecTBeHHBIE Haykm», «MaTeMaTHka u
uHpopmarukay, «OOmecTBO3HAHWE UM  €CTECTBO3HAHUE», «TeXHoIorus»,
peanusanyy IporpaMM JONOJHHUTENBHOr0 00pa3oBaHMs €CTECTBEHHO-HAYYHOM U
TEXHUYECKON HallpaBICHHOCTEH.

3. VuactHe pervoHaIbHEIX KOOPAUHATOpPOB, mpexacTaBuTeneil I1IkoapHBIX
KBanToprymMoB u MHBIX 06BEKTOB, HYHKLIMOHHPYIOIMX HAa TEPPUTOPUH CYOBEKTa
Poccutiickoit @enepannuu, B MeponpusaTuax DenepaJbHOro oneparopa.

['paguk MepompuaTHil, KBOTBl y4YacTus, COHAEPNKAHHE U TEXHOJOTHH
IpoBefleHUs ~ Mepompustii  dopmupyrotcs  DefepajbHBIM  ONEPATOPOM
JIOIIOJIHATEIIBHO.

4. Opranusanys U y4acTHe B POBeAeHAN HH(GOPMAIMOHHBIX KaMIIaHMI 10
T[IONyJIApU3alli¥  HallMOHAJNBHOrO 1poekTa «OO6pa3oBaHUE» Ha TEPPHTOPHH
cyobexToB Poccuiickoit denepaluu, B TOM YHCIIE COOBITHAX, HPOBOLUMBIX IS
KOHCYJIBTAJMOHHOIO COIIPOBOXIEHUA pOAMTECH (3aKOHHBIX IIpeICTaBUTEIIEH)
00yYaromuXxcsi O BO3MOXKHOCTSIX [UIs PAasBUTHS CIIOCOOHOCTEH M TAIAHTOB MX
HeTel, NpoeCCHOHANBHOM OpHEHTAlMd W YCIEIIHOIO OCBOSHHUS OCHOBHBIX
06pa3oBaTeIbHAIX IPOrpaMM O6IIEro 06pa3oBaHMSL.

5. Paspaborka, yTBepAeHME M pealH3alHs CEeTeBHIX 0Opa30BaTeHHBIX
IIporpaMm o0pazoBaTebHBIMU OpraHu3aLusMU C HCIIOJIB30BAaHUEM
BBICOKOOCHAIICHHBIX YUCHUKO-MECT, B TOM YHUCJIE AJIS PACIIUPEHHS Pealn3yeMBIX
B IHkoneHblx KpanTopuymax HampaeieHundi oGpasoBaTeNBHBIX —IPOrpaMM,
BHCYPOUHOH  [eATENBHOCTH M YCIOBHH IS OpraHM3aldd  IIPOEKTHOM
JEATENBHOCTH 00yJaloImuXCs.

6. BoBieuenue obywaromuxcsi oOIeoGpa3oBaTe/bHBIX OpraHH3alui, Ha
6aze KOTOpBIX co3garoTcs W (GyHKuMOHMpYOT IIIKONBHBIE KBantopuymel B
pasnuyHple (GOPMEI CONPOBOXKACHHMST W HACTABHUYECTBA C MCIIOIB30BAHHUEM
KaJIpOBBIX PECYpCOB, O0€CHEUMBAIOIUX PabOTy BBHICOKOOCHAIIEHHBIX YUEHHKO-
MECT, CO3JIaHHBIX B CyOnhekTe Poccuiickoit Menepaiuy B paMKaxX HALHOHAIBHOTO
npoekTa «O0pasoBaHuey, B TOM YMCIIE C YIETOM METOHOJOTHY (LENeBoif Moe)



HACTABHUYECTBA  OOydaloOIMXCs Ul OPraHM3aluif,  OCYINEeCTBISIOMUX
00pa3oBaTeNlbHYI0 AESATENFHOCTh MO 001e00pa3oBaTebHEIM, JONOJHUTENBHBIM
oOmeobpazoBaTeNbHBIM W IIpOrpaMMaM  CpeJHero  IpodeccHOHaIBLHOTO
06pa3oBaHys, B TOM YHCJIE C MPUMEHEHHEM JIyYIIMX IPAaKTUK OOMEHA OIBITOM
MEXIy 00yJaronuMHCs.

IIxoneHble KBaHTOpPMYMBI KaK IUIOLIAJKH, OCHAINAEMEBIE IITHPOKHM
CIIEKTPOM  OOOpYIOBaHMsA, CPEACTB OOy4YEeHHS U BOCIHMTAHUS, BBICTYIIAIOT
IIomanKaMu  JUId  pasBUTHS  IPOEKTHOM  JEesATeIbHOCTH  00yYaroImuxcs
001e00pa3oBaTeNbHBIX OpraHu3alui, BKIoYas 00pa3oBaTeNbHBIE OpraHu3aliy,
pacIioyoXeHHbIE HA TEPPUTOPHH CEJIbCKOH MECTHOCTH U MaJIbIX TOPOJIOB, Ha Oase
KOTOPBIX CO3Ja10TCA HEeHTphl oOpa3oBanus «Touka pocTay.

Pykosogurenn IllkonpHeIX KBaHTOpUYMOB OpraHusyroT oOyyaroIue
MepOonpusThs s oOydaromuxcsi oOIeo6pa3oBaTeNbHBIX OpraHu3alyii, B TOM
YHCJI€ € HCIOJb30BAaHMEM JMCTAHIMOHHOIO OOyuYeHHMs H COBPEMEHHBIX
00pa3oBaTeIbHBIX TEXHOIOIUM, CpPeCTB 00yYEeH s U BOCITUTAHHS.

IInomanky Hlkonerbx KBaHTOPUYMOB HCHOJB3YIOTCS [JIs A€MOHCTPAIMH
3G dEKTUBHOrO OMNBITA peanusaiiu o6Gpa3oBaTENbHEIX NPOTPaMM E€CTECTBEHHO-
Hay4HOH, TEXHOJIOTM4YECKOH 51 MHBIX HallpaBJICHHOCTEH cpenu
0011e00pa3oBaTeNbHEIX OpraHU3aLMH, PACIIONOKEHHBIX Ha TEPPUTOPHUU CYGHEKTA
Poccuiickoii ®eneparuu.

PernoHanbHEIM KOOPAMHATOPOM Ha TEppUTOpUM Ccy6bekTa Poccuiickoit
Denepaiyn  obecrieunBaeTcss paGoTa IO MOAAEPXKKe O6LMIEO6PA30BATENBHBIX
OpraHM3alll{, IIOKAa3bIBAIOIMX HHU3KHE 00Opa3oBaresbHBIE  pE3YNbTaThl ¢
UCIIONIb30BaHHEM HMHQPAacCTPyKTYpel M KagpoBoro obecneueHus IIIKOJIBHBIX
KBaHTOpMYMOB B pasnumuHblX  (opmarax  (COBMECTHAs  peanu3alus
00pasoBaTeNBHEIX  IPOrpamMM, MpOBENEHHE  OOYYaroLIuX MEpOIpUSITHH,
CEeMHUHApPOB, KOHCYJIbTAlMN U TIp. ).

Ilpy mpoBefeHMH pa3sIUYHEIX MEPOIpPHATHH, CBA3AHHEIX C peaH3areit
HallMOHAJIFHOTO Mpoekra «Obpa3oBaHuey», HCIIONB30BaHHEM COOTBETCTBYIONICH
MHOPACTPYKTYPEI, KaAPOBBIX U HUHAHCOBEIX PECYPCOB, JODKHO GBITH 06eCIIeUeHo
MX HMH(OPMALMOHHOE COIPOBOXKIEHHWE, B TOM HHCIE B CPEICTBAX MACCOBOM
MH(OPMAIMK, COUMATBHEIX CETSX, Ha caifTax 06pa3oBaTeBHBIX OpraHM3almii ¢
HCIIOJIb30BaHHEM (GUpMEHHOH  CHMBOIMKH  HALHOHAJILHOIO [IPOEKTa
«O6pa3zoBaHuey.

Hrdopmanys o mnposoaumeix ¢ ydacrueM IllkonbHoro KaamTopnyma
MEpONpusTUsIX — mpeicTaBisgercss  DefepanbHOMy  ONEpaTopy B paMKax
€)KEKBapTAJIbHOIO MOHUTOPHHTA.

6. TpeGopanusi k GHHAHCOBOMY 00eCIIEYEHHIO AeSATEIBHOCTH

‘®uHaHCOBOE ofecrevenne YYHKIMOHMPOBAHUs MKOJbHOro KBaHTOpHyM™ma
BKJIIOYACT 3aTPaThl B COOTBETCTBHH ¢ OOmMMK TpeGOBaHUAMHU K OINpeeeHHIO
HOPMATHUBHBIX 3aTpaT Ha OKa3aHHe IOCYJapCTBEHHBIX (MYHMLMNAIBLHEIX) YCIYT B
chepe TOIKONBHOT0, HAYAIBHOIO OGIIEro, OCHOBHOTO OBIIEro, CPELHEro 06IIEro,
CPeNHEro  NpO(ECCHOHANBHOIO 06pa30BaHMs, HOMNONHMTENHHOrO OGPA30BAHHS
ACTEH ¥ B3POCIIBIX, IOTOIHUTEIBHOrO HPO(hECCHOHATFHOT0 00pa3s0OBaHMS IS JIMII,



UMCIONIMX FJIM TOJNyYarolliuX cpefqHee MpodeccHOHanbHOe o0pa3oBaHuUe,
1podeCCHOHATLHOrO 00yUYeH s, IPUMEHSIEMBIMH TIPU pacyeTe o0beMa CyOCHIUM
Ha (uHaHCOBOE 00ecleYeHre BHIIIOJHEHNS ITOCYJapCTBEHHOr0 (MyHULIUIIAIEHOTO)
3aJaHusl Ha OKa3aHHe TOCYJapCTBEHHBIX (MYHUIIMMANBHBIX) YCIYT (BBIIOTHEHHE
paboT) rocyJapcTBEHHBIM (MYHHLMIAIBHEIM) YUpeXKICHHEM, YTBEpXKICHHBEIMH
npukasoM Munnpocsemenuss Poccun ot 20 Hos6ps 2018 r. Ne 235 nu
BKJTIOYAIOIMMM B TOM YHCJIE:

- omjary Tpylda INeJaroru4eckux pabOTHUKOB o0mieoOpa3oBaTeabHOR
opraHusanuy, obecneunsaromux ¢pysHkunonuposanue lllkonsHoro KBantopuyma;

- IpHOOpeTEeHNE JOCTATOYHOI'O 00hEMa OCHOBHBIX CPENICTB M MATE PUATILHBIX
3alacoB, B TOM YHCJIE PacXOAHBIX MaTepHalloB, i oOecredeHus pealn3aliy
o0pa3oBaTeNbHBIX @porpaMM B o00BeMe, HEOOXOOMMOM Ui HENpepbIBHOU
peaiuzannu 06pa3oBaTENEHOrO MPOLECCa;

- obecriedyeHue  Tekymed — gesTenbHOCTH — 00IIeoOpa3oBaTeTbHOM
OpraHU3aLuy 10 00eCTIEUeHNIO 00 pa30BaTEILHOTO MpoLiecca.

IIpu  dopmupoBanun Oromkera cyOpekta Poccuiickoit ®enepamuu
(MecTHOrOo OIO[DKETAa) Ha OYEpEeJHOM TOJA ¥ IUIAHOBEIM IEPHOM HEOOXOIUMO
npegycMaTpuBaTh OIODKETHBIE ACCUTHOBAHUS B 00BeMe, HEOOXOAUMOM IJIst
¢drHaHCOBOrO ObecreueHus PYHKIHMOHUPOBaHUs IKOJIsHOr0 KBaHTOpHYMA, B TOM
YHCJIE C YYETOM COOTBETCTBYIONIEH MHICKCAIIHH.

7. 3akn4YUTeIbHbIE NOJIOKEHHUS

Ilpy peanusauuy MEpPONpPUATHH B LENSX CO3JaHUA U (DYHKIMOHHPOBAHUS
Ixomenbix KBanTopumyMmoB cyOBekT Poccuiickoii ®Depepaium obecreunBaeT
cobmoneHue  TpeGoBaHUIA AQHTHMOHOIIOJIBHOIO ~ 3aKOHOAATENhCTBA M
3aKOHOJATEJIbCTBA O KOHTPAKTHOM cucteMe B cdepe 3aKylnoK TOBapoB, paboT,
YCIIyT 71t 06eceyeH s rocy/JapCTBEHHBIX U MYHUIUITAIBGHEIX HYK/, B TOM YHCIIE
B YaCTH OOECIeYeHus MOBBIMLEHHs 3()(EKTUBHOCTH, UCKIIOYEHHUS OrpaHHYEHMs
Kpyra IIOCTABIIMKOB M  IIOCTABIIIEMOro  OOOpYHOBaHHS,  IOBBIIIEHHS
pEe3yNbTAaTUBHOCTH  OCYIIECTBIIEHUS 3aKyIOK, OOecHedyeHUs IPO3PAaYHOCTH,
NpeJOTBPAINECHUS KOPPYIILMH U APYTHX 3JI0YIIOTPeOIeHMIA.

Ilpn ocymecTeieHun cyObexTamu Poccuiickoit @enepalu 3aKyIoOK
TOBAapoOB, paboT, yCIyr ¢ LENbl0 IpHOOpeTeHHus 00OpYHIOBaHMS, PACXOAHBIX
MaTepUaioB, CpPeJCTB OOy4eHHMsS M BOCHHTaHHs B LeNAX cosfanus IIKoJbHBIX
KBantoprymoB 3a cuer cybcupmu u3 (egepalbHOro OrojpKeTa OGIOMKETaM
cyObnvexToB  Poccuifickoit ®enepaimi Ha COQUHAHCUPOBAHHME  PACXOIHBIX
o0s3aTenbCTB cyOBekToB Poccuiickoit Menepanum: .

- ofecrieunBaeTCsl LEHTpAIM3aAlUs 3aKy[OK B IOPSJKE, ONpeIelIeHHOM
IIYHKTOM 7 cTathu 26 DenepalbHOro 3akoHa «O KOHTpaKTHOM cHcTeMe B chepe
3aKyIllOK, TOBapoB, paboT, yciayr s obOecHeueHHs TIOCYNapCTBEHHEIX U
MYHMIIUIIAIBHBIX HYX]»;

- IPUMEHSECTCS HalMOHAIBHBIM pPEXUM B COOTBETCTBUM C TpeOOBaHUAMH
cratbu 14 ®denepanbpHoOro 3akoHa oT 5 anpens 2013 r. Ne 44-03 «O KOHTPaKTHOM
cacteMe B cdepe 3aKylmoK TOBapoB, paboT, yciuyr g obecleyeHus
rOCyIapCTBEHHBIX Y MYHULIUNIATIBHBIX HYKI».



Kpome TOro, mpu OCYIIECTBICHHHM 3aKylmoK cyObexkTamMu Poccuiickoit
denepanuu T0HKHB! OBITh YYTEHBI:

- moJjioxkeHus1 noctaHoBieHus IlpaButensctBa Poccuiickoit @enepanuu oT
03.12.2020 Ne 2013 «O muBMMaIbHOM MA0JE€ 3aKyIIOK TOBAapOB POCCUHCKOI0
IIPOUCXOKIEHUSN;

- TOJOXKEeHUsi moctaHoBieHUs lIpaButenscTBa Pocculiickoit @enepauuu
or 03.12.2020 Ne 2014 «O MuUHUMaJIBHOH 0053aTeNbHOM [ONe 3aKyIoK
POCCHUICKHX TOBapoB U €€ JOCTIDKEHUH 3aKazunkoM» (BMecTe ¢ «IlonoxeHuneM o
TpeOOBaHUAX K colepikaHuio u (opMe oryera 00 00BEME 3aKYTIOK POCCHUHCKHX
TOBapoB, B TOM YHCJI€ TOBAapOB, MOCTABJSIEMBIX IIPU BBIIIOJHEHUU 3aKyIacMBIX
paboT, OKa3zaHMM 3aKyIaeMbIX YCIYI, OCYIIECTBIEHHBIX B LEISIX IOCTHXKEHUS
3aKa34MKOM MHHUMAIBHOW 00s3aTeNlbHOM JONMM 3aKynoK, O TpeOOBaHUAX K
COIEPXaHUI0  OOOCHOBAHUSA  HEBO3MOXKHOCTH  JOCTIDKEHHS  3aKa3uMKOM
MUHUMAaIIBHOM 00s3aTeNbHON [0JIM 3aKyIOK POCCHIICKHMX TOBapoB (B TOM UHCIIE
TOBApOB, IIOCTAaBJISAEMBIX IIPH BHIIOJIHEHUM 3aKylaeMblX paboT, OKazaHHU
3aKyIIaeMbIX YCIYT) OTAENBHBIX BU/OB, MPH OCYIIECTBICHUU 3aKyTOK KOTOPBIX
YCTaHOBJIEHBI OTPaHHUYEHUs JOIYCKAa TOBApOB, NMPOUCXOISAIIUX K3 MHOCTPAHHBIX
rOCyAapCTB, O IMOPAJKE IOATOTOBKY U pa3MENICHUs B €AUHOM MHGOpMalHOHHOH
cucreMe B cepe 3aKyloK Takux oTdeTa M obOocHoBaHUsY, «[losoxxeHHEeM O
IOpsiIKEe, KPUTEPUSX M IIOCHEACTBUM IIPOBEJEHUS OLEHKHA BBHIITOJHEHHUS
3aKa3YMKOM OOS3aHHOCTH [OCTM)KEHMS MHHUMAIBHON 00sS3aTeNbHOM JOJH
3aKYIIOK POCCHICKHX TOBapoB (B TOM HHCIE TOBapOB, IIOCTABJISEMBIX IIpH
BBINIOJIHEHUM 3aKyNAeMBIX pabOT, OKa3aHHMM 3aKyNaeMBIX YCIYT) OTAEIbHBIX
BUJIOB, IIPM OCYILECTBJIEHUM 3aKYIOK KOTOPHIX YCTaHOBJIEHBEI OrpaHUYEHHs
JoNycKa TOBapOB, IPOUCKOIAIIMUX U3 UHOCTPAHHEIX TOCYIapCTBY).



ot

Hpunoxenne 1
'K MeTogu4ecKNM peKOMeHAausIM

Ba3zoBklii HaGop 06opyaoBaHus, cpeJACTB 00yUeHUsl H BOCIIHTAHUS, HAJTHYHE
KOTOPOro B 001eo0pa3oBaTeNbHOI OpraHU3aIuy SIBJSIETCS YCJIOBHEM
co3JaHus Ha Ga3e 00meo6pa3oBaTeIbHOI OPraHN3alUU AeTCKOr0 TeEXHONAPKA

«KBaHTOpHYM»
Nen/n | HanmeHoBanus 060pyaoBaHusi, CPeACTB 06YUeHUsI U BOCIIMTAHUS
BHOJIOI'UA

1. KoMMNeKT BIaKHbIX NpenapaToB IeMOHCTPAlMOHHBIH

2. Kommnjekt repbapueB 1eMOHCTPAIIOHHEIM

3. KomnnexTt koieKuit JeMOHCTPAllMOHHBIH

4. ¢ posoii MHKpockon OMHOKYIISIpHBIH (¢ KaMepoit)

5. Ckenet yenosexa Ha MOJACTABKE

6. JlonomHuTeIBHOE 000PYOBAHHUE

6.1. BuHoKIb

6.2. [TnuTKa anexTpuyeckas

7. OGopysoBaHue /11 YHEHHYECKHUX 1aGOPATOPHBIX M NPAKTHYECKUX paboT

7.1. KoMniekT nocynbl 1 NPpUHAAIEKHOCTEH ISl YIEHMUYECKUX OIIBITOB

XUMMUsA

1. JeMoHcTpanmoHHoe 060pyJ0BaHHE

1.1. CTOoNHK NMogLEMHELI

1.2. LlITaTHB JEMOHCTPALIMOHHEIN XMMUYECKHH

1.3. AnnapaT Aj11 IPOBEICHU XUMHYECKHUX PeaKUuil

1.4. Habop s s1eKTpon3a 1eMOHCTPaLIMOHHEIH

L.5. KoMmuiext MepHEBIX k016 Majioro ooseMa

1.6. HaG6op dakonos (250 — 300 mu1 1151 XpaHeHHUs paCTBOPOB PEAKTHBOR)

1.7. TTpu6op 115 ONEITOB MO XKMHH C JIEKTPHIECKUM TOKOM (1a60paTOPHBIiA)

1.8. IpuGop Anst KIUTIOCTpPALIMY 3aKOHA COXPAHEHHUS MACChl BELIECTB

1.9. JenurtenpHast BOpOHKa

1.10. YcTaHOBKA JUIs TIGPETrOHKH BEILECTB

1.11. IIpubop anst nonyvenus razon

1.12. bans xomGunupoBaHHas nabopaTopHas

1.13. @apdopoBasi cTymKa ¢ HECTHKOM

1.14. Kowmnnekt tepmomerpos (0 — 100 0C; 0 — 360 0C)

1.15. Kommnekt "HarypaiisHble anemenTsl Tabnunsl MeHaeneesa”

1.16. Kommiext "HaGop mozeneit kpuctannnyeckux pemmerok” (anMasa, rpadura,
YTJIEKHCIIOro rasa, eJje3a, MarHus, MeJi, MOBapeHHOM O, Ho/1a, JIbJa WIH
KOHCTPYKTOp JJ1s COCTaBJICHUS] MOJIEKYJT)

1.17. JonoiHHTEIbHOE 060pY/I0BAHME

1.17.1. | lTaTus Ans AeMOHCTPALMOHHKIX IpoGupok I1X-21

1.17.2. | Annapar Kunna

1.17.3. | IlpuGop ans onpeneneHus cOCTaBa BO3Ayxa

1.17.4. | Tpu6op AJis OKUC/IEHUS CIIMPTA HAJl MEHBIM KATATM3aTOPOM

1.17.5. | Bropetka

1.17.6. | Ilpu6op nns MamoCTpalii 3aBUCUMOCTH CKOPOCTH XHMHYECKOR PEAKIIMH OT YCIOBHIA

1.17.7. | Bechl JyIsl CBHIMYYUX MATEPHAIIOB

1.17.8. | Turens

1.17.9. | lunue! TUreasHbe

1.17.10. | Konbonarpesarenn




2 KommniekT nocyabl H IpHHAAJIEIKHOCTEH 1151 YYeHHYECKHX ONbITOB

2.1 Hab6op 6anok 15t XpaHeHust TBepAbIX peakTHBoB (30 — 50 M)

2.2 Habop cxJisiHOK ((hJiakOHOB) 151 XpaHEHHUS! pACTBOPOB PEAKTHBOB

2.3 Ha6op npubopok (I1X-14, T1X-16)

2.4 IIpubop m1st MOJYHEHHUs ra3o0B

2.5 CrnuproBka

2.6 dunprpoBanpHas 6ymara (50 mr.)

2.7 Iltarus nabopatopHslii xumuyeckuit IIJIX

2.8 [Tanouka cTexyisiHHasK (C pe3MHOBBIM HAKOHEYHHUKOM)

2.9 Yameuka 7151 BeinapuBaHusl (BEIAPUTEIIbHAS YalIeyKa)

2.10 MepHblid IHHIP (TIaCTHKOBBIIA)

2.11 BopoHka cTexnisiHHas (Masnast)

2.12 Crakan crekstHHBIH (100 M)

2.13 ["asooTBO/IHAs TpyOKa

3 KomiiiekT XHMHYeCKHX PEaKTHBOB

3.1 Habop «Kucnotsl» (a3oTHasi, cepHasi, cosisiasi, oprodochopHas)

3.2 Habop «'uapoxcunsr» (ruapokcuy Gapus, F’MAPOKCUA KATUS, THAPOKCH KalbUus,
THJPOKCH] HATPHSL)

33 Habop «Oxcunpl MeTannosy (anoMuHus okcun, 6apus oxcunn, sxenesa (I11) okenn,
KaJIbLMsi OKCHJ, MarHusi okeng, meau (1) oxcua, nMHKa OKCH)

3.4 Habop «llleno4Hsle 1 1meN0YHO3EMETbHBIE METAIUIB) (JINTHI, HATPHIA, KaIbLIKi)

3.5 Ha6op «Metansb» (anoMuHHi, jKeJie30, MarHui, Meib, LIMHK, OJIOBO)

3.6 Habop «lllesoyHble U MIEN0YHO3EMEIbHEIC METAJLIb) (JINTHIA, HATPHM, KaJIbIIUIA)

3.7 Habop «OrxeonacHsle BemmecTBay (cepa, hocdop (kpacHsiit), okena dpocdopa(V))

3.8 Ha6op «["anorens» (1o, 6pom)

3.9 Hab6op «"anorennap» (aIIOMUHHMSI XIOPHJ, aMMOHHSL XJIOPHUI, Gapust XJIOpHI, Kenesa
(IIT) xnopupa, xKanus HOOMA, Kaaus XJIOPUL, KAIbLUHS XJIOPHI, IUTHS XJIOPHJL, MarHHs
xnopun, meau (II) xnopun, HaTpus 6Gpomun, HaTpust GTOPHUI, HATPUS XJIOPHU, IIUHKA
XJIOpHJ )

3.10 Ha6op "Cynndatsl, cynsduapl, cyapdursr" (amomunus cynbdar, aMMOHHs cynbgar,
xenesa (II) cynedun, xenesa (II) cynsdar, 7-mu BoHBIH, Kanus cynsdar, kKobansTa
(II) cynedar, maraus cynsdar, meau (I1)) cynsdat 6e3soausiit, meau (II) cymnbdar 5-
TH BOJHEIH, HaTpUs CyNbdUM, HATPUS CYIb(UT, HATPHUS CyabdaT, HATPUS
ruapocyas(aT , HUKens cyJbdar

3.11 Ha6op "KapGonatsl" (aMMoHys kapGoHaT, Kanus kapGoHat, meau (1I) kapbonaT
OCHOBHOM, HaTpHs KapOOHAT, HATPHsI TMAPOKapOOHAT)

3.12 Ha6op "®ocdatel. Cunukarhbt” (kanus MOHOrUapoopTodocdar, HaTpUa CUIMKAT 9-TH
BOJIHEIH, HaTpHs opToocdaT Tpex3aMelleHHbIH, HaTpys Juruapodocdar)

3.13 Ha6op "Auetatsl. Popanuasl. CoenyHenus xenesa" (kanus auetar, kanus geppo(ll)
rexcauuanuj, kanus ¢eppo (1) rexcarmoHua, kanus pogaHui, HATPUS aLETAT,
CBMHIA A1I€TAT)

3.14 Habop "Coenunenus mapradua” (kanust nepmanranar, mapradua (IV) oxcun,
mapraHua (I1) cynsdat, Mapranua xnopun )

3.15 Ha6op "Coenunenuns xpoma" (aMMOHUsL JUXPOMAT, Ka/us JUXPOMAT, KaJlHs XpOMar,
xpoma (III) xnopun 6-TH BoAHBIH)

3.16 Ha6op "Hutpate" (aqioMHUHHUS HUTPAT, aMMOHHSI HUTPAT, KAJIUsS HUTPAT, KAJILLUS
Hutpat, meau (II) HuTpat, HaTpust HUTpaT, cepebpa HUTPAT)

3.17 Hab6op "HMuaukatops” (1aKMOMA, METHIIOBBIN OpatKeBblil, heHondTanent)

3.18 Ha6op "Kucnopoaconepxaluue opraHnyeckue BelecTsa" (aUeTOH, [IMLEPHH,
AU3THIOBBIH 3¢up, cCMUPT H-OYTHIIOBBIM, CIIUPT H30aMHJIOBBIM, CIIUPT U300YTUIIOBHII,
CIMPT STUJIOBBIHA, (heHOI, POpMaIHH, STHIICHTIMKOJIb, YKCYCHO-3THJIOBHIN 3dHp)

3.19 Hab6op "YrneBomoposs!" (6eH3uH, rekcad, He(Th, TONYOJI, LMKIOTECKAH)

3.20 Ha6op "KucnoTsl opranuyeckue” (KAca0Ta aMMHOYKCYCHAsI, KHCIIOTA GeH301Has,




KHCJIOTa MacjsiHasA, KUCJIOTa MypaBbHHAs, KUCJI0Ta OJICHHOBAs, KUC/IOTa
MaJIbMUTHHOBAsA, KUCJIOTA CTCApUHOBAA, KUCJIOTA YKCYCHAsl, KHCJIOTA H.IaBC.TleBaH)

3.21 Ha6op "YrneBoasl. AMHHEBI" (RHUJIMH, aHUITMH CEPHOKHUCIBIN , JI-rII0K03a, METHIAMUH
TMJPOXJIOPH] , caxaposa)

3.22 HononauurensHoe obopymoBanue

3.22.1 | Habop "Munepanshpie ynodpenus" (ammodoc, kapbamuy, HATpHUEBAs CEUTPA,

' KaJIbLMEBast CENTUTPA, KaJMiHAs ceauTpa, cyasdaTt aMMoHus, cyrepdocdar
IpaHyJIMpOBaHHEINA, cynepdochar ABoitHOM, pocdopuTHas Myka)

3.22.2 | Habop "O6pa3ipl opraHnYeckux BemecTs" (rekcaxsiopOGeH30, METHIIEH XJIOPUCTEIM,
YIJIEPOJL YETHIPEXXJIOPUCTHIH, X10podhopm) :

3.23.3 ' | Habop "Marepuabl (akTHBMPOBAaHHBIH YroJib, Ba3eMH, KANbUMA KapOu/l, Kalblus
xapbonat (Mpamop), napadun)

4 Konnexuun

OHU3HUKA

1 O6opynoBaHHe 7151 AEMOHCTPALMOHHLIX OIBITOB

1.1 bapomeTtp-anepoun

1.2 I'urpometp (ncuxpometp)

1.3 TepmomeTp 1eMOHCTpaUMOHHEBI

14 IITaTUB NeMOHCTPAMOHHBIH

1.5 CTONHK OOBEMHBIN

1.6 VICTOYHHK NOCTOSIHHOTO M IIEPEMEHHOI0 HAIIPSOKEHHMS]

1.7 JMHaAMOMETp AeMOHCTPAIMOHHEIH

1.8 MaHoMeTp JXHIAKOCTHON JEMOHCTPALMOHHEIH

1.9 KamepToH Ha pe30HaHCHOM SIIIUKE

1.10 Hacoc BakyyMHBIH ¢ 31eKTPONIPUBOIOM

1.11 Tapenka BakyymHas

1.12 Benepko Apxnumena

1.13 OruuBo BO3AYLIHOE

1.14 [TpuGop Anst AeMOHCTpALUK IABJIEHHS B 5KMIKOCTH

1.15 1Ipu6op ans neMoHCTpanuu aTMocgepHOro JasieHus (MaraebypreKue moayiapus)

1.16 Ha6op Ten paBHOro oopema '

1.17 HaGop Ten paBHO#M Macchl

1.18 Cocyas! coobmaromuecs

1.19 Tpy6ka HeroToHa

1.20 [ap ITackans

1.21 Iap ¢ xoas1OM

1.22 LIunuBApEI CREHIIOBBIE CO CTPYIOM

1.23 I'py3 HaGopHHiit 1 kr

1.24 Tpancdopmarop yHuBepcanbHEIM

1.25 Ipubop Jlenua

1.26 Maruut ayroobpasHsiii AeMOHCTPALMOHHEII

1.27 Marsaut nonocoBoi IeMOHCTPAIMOHHEIH (mapa)

1.28 CTpenKy MarHUTHEIE Ha IUTATHBAX

1.29 Habop nemoncTpaumonnsiit "dnexrpoctatika” (3neKTpockornsl (2 mT.), cyntaH (2
LIT.), MMAJI0YKa CTEKNISHHAS, HaJlouKa 300HUTOBAs, ITATHBE H30NMpYomHe (2 IUT.)

1.30 MaiunHa snexTpodopHast MM BHICOKOBOJBTHBIN HCTOUHHK

1.31 Habop kanmunnspos Ha nmojcraBke

1.32 IpuGop Ansi AeMOHCTPALMY TEMIONPOBOJHOCTH TE

1.33 Habop 15 AeMOHCTpaluu 31eKTpHYecKUX MoJiei

1.34 Habop 1151 AeMOHCTpAlMK MarHUTHEIX MOIeH

1.35 Habop nemonctpaiponssiit "IocTosSHHEIH TOK"

1.36 Habop pemoHcTparonHsiil "T"a30Bb1e 3aKOHBI M CBOMCTBA HACHIIEHHBIX napos"




1.37 HaGop nemoHcTpaiuonHslii "BoaHoBas ontuka'

1.38 CrHieKTpOCKOI IBYXTPYOHEIN

1.39 HaGop cnekrpalibHBIX TPyOOK C HCTOYHHKOM IHTAHHS

1.40 KomnniexT nocynibl JEMOHCTPALIMOHHOM ¢ IPUHAIEHKHOCTIMHU

1.41 KomnuekT npoBooB

1.42 Jono/THUTEILHOE 000pYI0BAHNE

1.42.1 | I'enepatop 3BykoBO#

1.42.2 | MamuHa BosHOBast

1.42.3 | ITucroner GalnucTUYECKUI

1.42.4 | HabGop nemMoHCTpanMoHHbIH "MeXaHUdecKue siBjieHus"

1.42.5 Habop nemoHcTpaunoHHsii "Mexannueckue KonebaHus 1 BOJIHEI"

1.42.6 | Habop neMOHCTpalOHHEIH "DneKTpoarHaMHUKa"

1.42.7 | Habop nemoHcTpanmoHHblii "BosiHoBas BaHHa"

1.42.8 | Ha6op nemoHcTpaumonHslii "['eomeTpuyeckas ontuka"

1.42.9 | KoMmiekt npubopoB U NPUHAJIEKHOCTEH T IEMOHCTPAIMH CBOCTB
3JIEKTPOMArHUTHBIX BOJH

1.42.10 | Habop aemoHcTpaunoHHslit "Onpeaenenue nocrosuuoi [nanka"

3. ObopyaoBaHue AJist 1aGOPaTOPHBIX paboT M NPAKTHMYMOB

3.1 O6opynosanue 1)1t TaGopaTOPHEIX paboT M yYeHMYECKUX OMBITOB (Ha Gase
KoMIUIeKTOB 111 OI'9)

3.2 Habops! 1u1g npaktukyma

3.2.1 KoMmuiekT ans npakTukyma rno OnTHkKe

322 KoMIuiekT fsist npakTHKyMa 1o MEXaHUKe

3.2.3 KomriekT ang npakTHKyMa Mo MOJIEKYJISIpHOM dusnke

3.2.4 KoMniekT fns pakTHKyMa I0 3JE€KTPHYECTBY

3.2.5 KoMNeKT A71s NpakTHKYMa [0 91€KTPOJMHAMHIKE




HpuiaoxeHue 2
K MeTogu4yecKUM peKoMeHIa UM

IIpuMepHbIii HepeyeHb 000PyA0BAHUSA, PACXOAHEIX MATEPHAJIOB, CPEACTB
00y4eHHs H BOCTIMTAHUA B 11eJAX CO3JAHUS AETCKOI0 TEXHOIIAPKA
«KBanTopuym» Ha G6a3e o01meo0pa3oBaTe/ibHON OPraHU3alHH

Ne n/m O6pa3oBaTenbHoe KpaTkue npuMepHbIe TEXHUYECKHE Kou-Bo,
- pelileHHe XapaKTepHCTHKH IUT.

1. OBOPYJIOBAHME JIJIS1 OBSI3ATEJIGHBIX HATIPABJIEHHA

1.1. KomnbioTepHoe H npe3eHTalMOHHOE 000pyI0OBaAHHE

®@opm-takTop: HOYTOYK;

Xecrkas, HeoTKIIIOYaeMasl KJlaBHaTypa: HaJlu4Me;
Pycckas packsiaika KJIaBHaTyphl: HAIUYKE;
Junaronane 3KpaHa: He MeHee 15,6 qoHMOoB;
Pazpemenue sxkpana: He meHee 1920x1080
MIHKCeJIeH;

KonuuecTso siaep npoueccopa: He MeHee 4;
KonunuecTBo noTokoB: He meHee §;

BasoBas TakToBas yacToTa npoleccopa: He MeHee
11T;

MaxkcumMasnbHas TaKTOBasi 4aCTOTa [poLeccopa: He
meHee 2,5 I'Ty;

Kam-namsate nponieccopa: He MeHee 6 Mbaiit;
O6beM yCTAHOBIECHHON ONEPATHBHOMH NMaMSTH: He
MeHee 8 ['6aiiT;

O6BeM noJAep>KUBaeMOi ONepaTUBHON NaMITH
(11 BO3MOXKHOCTH PacIIpeHysl): He MeHee 24
I'GaiiT;

O6meM Hakonutens SSD: He menee 240 I"6aiir;
Bpems apTroHOMHOH paboTe! OT 6aTapeu: He MeHee
6 JacoB;

Bec HOyTOyKa ¢ yCTaHOBIEHHBIM aKKyMYJISITOPOM:
He Oonee 1,8 kr;

Buemnuit uarepgeiic USB cranmapra He Hixe
3.0: He MeHee TpeX CBOOOIHEIX;

Buemnuit untepdeiic LAN (ucrons3oBaHue
NIEPEXOTHUKOB HE MPEIYCMOTPEHO): HATHYHE;
Hannuue monyneit u unrepdeticon
(McnoNB30BaHUE MEPEXOJHUKOB HE
npeaycmotpeHo): VGA, HDMI;

BecnpoBoanas cesa3p Wi-Fi: nHanuune ¢
noaaepxxoit cranaapta IEEE 802.11n unn
COBpPEMEHHEE;

Web-kamepa: Hamnuue;

Manunynsitop "MBIIE": HATUMYKE;
IIpenycraHoBieHHas onepaliioHHasi CUCTEMa ¢
rpaMUeCKUM TOIb30BATENECKUM HHTEphecoM,
obecneunBaromas paboTy pacnpocTpaHeHHBIX
00pa3oBaTeNFHBIX U O0IIECUCTEMHBIX
NPUIOKEHUN: HATUYHE,

I.1.1. Hoyt6yk 30

Tun ycrpoiictea: MOV (pyHKLHH NeyaTH,

1.1.2 MDYV tum 1
KOIMPOBAaHUs], CKAHUPOBAHHS);




No i/

Ob6pa3oBaTenbHOe
pelleHne

KpaTkne npuMepHble TEXHUYECKHE
XapaKkTepUCTHKH

KoJu-Bo,

®opmat 6ymaru: He MeHee A4;

LIBeTHOCTD: YepHO-OEBIH;

TexHoMOTYSI Ee4aTH: Na3zepHas

MaxkcumanpHoOe pa3pelleHue NeYaTi: He MeHee
1200x1200 Touek; '

Wnrepdeiice: Wi-Fi, Ethernet (RJ-45), USB.

MOV tun 2

Tun yctpoiictea: MOV}

LIBETHOCTH: I]BETHOI,

dopmar Gymaru: A3/A4

CxopocTs mevartu: He MeHee 25 ctp/muH (3/6 A4),
He MeHee 25 cTp/mMuH (1BeTH. A4)
ABTOMATHYECKAs JBYCTOPOHHSISI NEYaTh: €CTh;
Konnuectso crpanul B Mecsi He meHee 40 000;
VCTpoicTBO aBTONOAAYH OPUTHHAJIOB:
JBYCTOpPOHHEE;

O61éMm n0TKa nogayn 6ymaru: He MeHee 250
JHMCTOB

Tenexka ans 3apsaku
M XpaHeHHs HOyTOYKOB

THUI KOpITyca: MeTa;
BO3MOHOCTH 6€30MaCHOro 3alIMIIEHHOr0 3aMKOM
XpaHeHHst HOyTOYKOB: HaJIM4He;

BO3MOJKHOCTB 3apsiikil HOYTOYKOB: HaJlMuue,
noajepxka Hoyroykos m.1.1.1.;

Hammuue poyrepa Wi-Fi crangapra 802.11n nnu
coBpeMeHHee: | IIT. nojaepkka HOyTOyKoB
m1.1.1;

KOJMYECTBO HOYTOYKOB: OT 15 1ITYK, NoAnepIKKa
HOyTOYKOB 1.1.1.1;

Hanpspxenue nutanus: 220B\S0I1;
Iotpebnsemas MomHocTs, BT (Makcumym): 2500;
[Totpebnsemsrii Tok, A (Makcumym): 12;

JlnvHa mHypa »JIeKTpONUTaHUS: OT 2,5 MeTpa;
3amuTa OT nepeHanpsLKeHHUst, KOPOTKOTo
3aMBIKaHUS: HAlYHE;

Koneca qns nepeaBmkeHus ¢ TOPMO30M: HaJIMUHE.

dnumyapt

Pasmep paboueli ob6mactu: He menee 700x1000 Mmm

Monob6si0uHoe
HHTEPAKTUBHOE
YCTPOHCTBO

WHTepakTUBHBINH MOHOOIOUHBIH AUCTLICH,
JAvaroHajb 9KpaHa: He MeHee 65 AI0HiMOoB,
paspelueHue 3kpaHa: He MeHee 3840%2160
NUKceNe,

BCTPOCHHAs aKycTHUYecKas cucTteMa: Tpedyercs,
KOJIMYECTBO OJJHOBPEMEHHO paclo3HaBaeMbIX
KacaHUi CEHCOPHBIM 3KpaHOM: He MeHee 20
KacaHMit,

BBICOTa cpabaThIBaHUs CEHCOopa 3KpaHa: He Hosee
3 MM OT OBEpXHOCTHU 3KpaHa,

BCTPOEHHBIE (PYHKIMH pacrio3HaBaHUsI OOBEKTOB
KacaHus (naneu uny 6e3daTapeiHblil CTUITYC):
TpedyloTcs,

KOJIMYECTBO MOJIEPXKUBAaeMbIX Ge3barapeitHbIX
CTUJIYCOB OJHOBPEMEHHO: HE MeHee 2 1IT.,
BO3MOJKHOCTb HCIIOJIB30BAHUS J1aZJOHU B KAUECTBE

HHCTPYMEHTA CTUPAHU 160 HTHOPHPOBAaHUA




Ne n/m

O0pa3zoBaTenbHOe
pelenue

KpaTkne npumepHbie TEXHHUYECKHE
XapaKTepUCTHKH

Koa-Bo,

KacaHMH dKpaHa JIaJIoHbI0: TpebyeTcs
WnTerpupoBaHHBIN JaTUMK OCBEILIEHHOCTH IS
aBTOMAaTHYECKOH KOPPEKLUH SIPKOCTH MOJCBETKH:
TpebyeTcs

Hannuue ¢ynkumm rpadudeckoro
KOMMEHTHPOBaHMSI [I0BEPX MPOU3BOJIBHOIO
u300pakeHus1, B TOM 4ucie OT Gpu3nyecku
NOJKTIOUEHHOT0 UCTOYHHUKA BUICOCUTHAA:
Tpebyercs

WHTerpupoBaHHblie GYHKIMH BBIBOIA
n300pakeHUi ¢ SKpaHOB MOOHIIBHBIX YCTPOHCTB
(na nmnatdopme pacnpoctparHenHsix OC), a Taioke
C BO3MOXHOCTBIO HHTEPAKTUBHOTO
B3aMMOJICICTBUS (yIIpaBJIeHUst) C YCTPOICTBOM-
HCTOYHUKOM: TpebyeTes

W HTErpHpOBaHHBIN B MOJIB30BATEIBCKHI
uHTepdeiic GyHKIMOHAN IPOCMOTpa U paboTHI ¢
¢aiinamu ocHoBHBIX popmaTos ¢ USB-
HaKOIIMTEJIEH UM CETEBOTO ceprepa: TpedyeTcs
Ilonnep»ka BCTPOSHHBIMU CPENCTBAMU
JUCTaHLIMOHHOTO YIIpaBJeHUs! pabounMu
napaMeTpaMHy YCTpoicTBa yepe3 BHELIHHE
cucTeMsl: Tpebyercs

IIpenycTa”oBieHHAs onepallMOHHAsI CUCTEMA C
rpaMyecK1M NoJIb30BaTENECKUM HHTEpdEicoM,
obecnednBaroias paboTy pacnpocTpaHeHHBIX
06pazoBaTeNbHBIX U 00IECHCTEMHEBIX
NpUIIOKEHHUI: TpebyeTcs

HnTerpupoBaHHble CpeacTBa, 00ECIEUHBAIOIIHE
cleayrolui GyHKIMOHAN: CO3AaHne
MHOTOCTPaHHYHBIX YPOKOB C HCIOJIB30BAHHEM
MEJMAaKOHTEHTa pa3/IMuHbIX (JOPMATOB, CO3JaHUE
HaJUCed 1 KOMMEHTapUeEB MOBEPX 3aIMyIICHHBIX
NPUIIOXKEHUH, pacrio3HaBaHue GUryp U
PYKOIIUCHOTO TEKCTA (PyCCKHMH, aHTMUACKUI
A3BIKH), HAIMYMe HHCTPYMEHTOB PUCOBAHUS
reOMETPHYECKUX (PUTYp U JIUHUIA, BCTPOCHHEIE
GbYHKLMM: reHepaTop ciliydaifHBIX YuCe,
KaJIbKyJISITOp, SKpaHHas KJaBuarypa, TaiimMep,
PEeNaKTOp MaTeMaTHYECKUX (POPMYJI, SIEKTPOHHEIE
MaTeMaTHYECKHE UHCTPYMEHTEBI: IMPKYJIb,
YTOJIBHMK, TMHENHKA, TPAHCIIOPTHUP, pEXXUM "Oestoit
JOCKH'" ¢ BO3SMOXKHOCTEIO CO3JaHHM 3aMETOK,
pucoBanus, paboTsl ¢ TabaMUaMH U rpaduKamMu,
umIopt daiinos ¢opmartos: *.pdf, *.ppt

1.1.7

HanonnHas MoOuIIpHAS
CcTOMKa 1
HUHTEPAKTHBHBIX JJOCOK
WIIN YHUBEPCAJIbHOE
HACTEHHOE KpEILICHHe

CoBMECTUMOCTH C MOHOOJIOYHBIM UHTEPAKTUBHEIM
ycTpoiictBom 1.1.1.6

MakcuManbHBIH Bec, BBIAEPKUBACMBIi
KpeTUIeHUEM: He MeHee 60 kr

1.2

EcrecTBeHHOHay4HbIif npoduin

1.2.1

Hudposas

| O6ecnieunBaeT npoBeeHNe yueOHOTO




Ne i/

ObpazoBaTenbHoe
pelueHne

KpaTKue NPHMEPHbIE TEXHHYECKHE
XapaKTEepHCTHKH

Kon-go,

nabopaTopus 1o
9KOJIOrMHU

HKOJIOTHYECKOTO MOHUTOPHUHIA
MHCTPYMeHTaNbHEIMU MeToaaMu. Habop
NPUMEHSIETCS MPU U3YUEHUH DKOJIOTUH, OHONIOrHH,
XMMHH, reorpadyy U NpUPOJOBENEHUS, a TAKKE
111 UHOAUBUAYAJIBHBIX HCCIIEAOBAaHUS M TIPOEKTHOH
IEATENBHOCTH MKOJLHUKOB. KoMmeKTalys:
BecnpoBogHO# MyIbTHAATHHK 10
3KOJIOTHYECKOMY MOHUTOPHUHTY ¢ 8-10
BCTPOCHHBIMH JaTHUKAMHU:

JlaTyrk HUTpAT-HOHOB

JaTuuk XJI0pHa-UOHOB

Hartuuk pH ¢ Auana3oHOM H3MepeHHs HE yXKe UeM
ot 0 1o 14 pH ’

JIaT4MK BJIQXKHOCTH C AUATIA30HOM H3MEpEeHHS
0...100%

JlaTyuK OCBEIEHHOCTH C JUANa30HOM H3MEPEHHUS
He yxxe yem oT 0 go 180000 nx

JaTuuk TeMrepaTypbl ¢ AMarna3oHOM H3MEPEHHUS
He yxxe yeM oT -20 go +140C

JaTunK 3J1€eKTPOIPOBOJUMOCTH C TAATIA30HAMH
u3MepeHus He yxe yeM oT 0 1o 200 mxCwm; ot 0 10
2000 MxCwm; ot 0 1o 20000 MxCm

HaTuuk TeMnepaTypbl OKPYXaroLei cpeasl ¢
OMana3oHOM H3MEpeHHUs He yxke yeM oT -20 10
+50C

OTnaenbHBIC JATYHKU:

Haruuk 3ByKa ¢ pyHKHMEH HHTErpUPOBaHUS C
JMana3oHOM U3MEpEHUs YaCTOT HE MEHEE YeM OT
50 I'u go 8 xI'iy;

JlaT4yuK BJAXKHOCTH IOYBKI C JHAMA30HOM
u3MepeHHs He yke ueM ot 0 10 50%

HaTtyyk Kucnopoaa ¢ Adana3oHoM uaMepeHus ot 0
o 100%

JlaT4uK onTHUecKO# NAOTHOCTH 525 HM

Hatunk ontuyeckoi nnotHocty 470 HM

Jatduk TypOuaMMeETp ¢ AMANIa30HOM U3MEPEHHUS]
He yxke yem ot 0 1o 200 NTU

JlaT4MK OKUCH yriepoa ¢ AUANa30HOM U3MEPEHHS

{ ne yxxe uem ot 0 1o 1000 ppm

Axkceccyaphr:

Ka6ens USB coenuHuTENbHBIN (2 MIT.)

3apsiaHoe ycTpoicTBO ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy
CTepikeHb AJIS 3aKpENIeHUs! JaTYUKOB B IUTATHBE
Kparkoe pykoBOACTBO MO 3KCITyaTaLIH
uMdposoit naboparopun

ITporpammHoe oGecrieueHue

Metonnueckue pekomeHaauuu He MeHee 20 pabot
VYnaxoBka

Hanunune pycckosi3eIMHOTO caliTa NoaIepx K,
HaJIM4Ke BUICOPOJHKOB.

1.2.2

Muxkpockon uudposoi

Tun Mukpockona: 6uoioruyeckuit

15




Ne i/

Ob6pa3zoBaTenbHoe
pemieHue

KpaTKne IIPHMEPHDbIE TCXHUYECCKHE
XAPAKTCPHCTHKH

Koua-Bo,

Hacagka Mukpockormna: MOHOKY/SpHas
Haznauenue: nabopatopHslii

Mertopn uccne10BaHUs: CBETIOE NOJE
Marepuan ONTHKH: ONTHYECKOE CTEKJIO
VBenuyeHue MUKpockona, kpat: 64 — 1280
Oxynspei: WF16x

ObbexTuBsl: 4%, 10x, 40xs (MoANpy>XKMHEHHBII)
PeBonbBepHasd ronoska: Ha 3 o6beKTHBa

Thn noOACBETKM: 3€pKajio UK CBETOJUO]
PacnionoxeHue noJCBETKH: BEPXHSIS U HIDKHSS
Marepuan kopmnyca: MeTal

IlpenmeTHslii cronuk, Mmm: 90

Hctounnk nutanus: 220 B/50 I'

Uucno meranukceneit: 1

1.2.3

Hudporas
nabopaTtopus mo

¢dusnonorun
(npo¢unBHBIM
YPOBEHE)

OGecneynBaeT NMPOBEACHUE UCCIEIOBAHUS TTO
(bYHKLIMOHHPOBAHHUIO YEJIOBEUYECKOTO OpraHu3Ma.
Kommnexrauus: becripoBoaHo# MyIbTHAATHYHK 10
(b13MOIOrHH C S5-10 BCTPOCHHBIMH JaTYMKaMHu:
Hatuuk aprepuansHoro gasnenus (0...250 MM pT.
CT.)

JlaTyuK myJsibca ¢ AUana3soHOM U3MEPEHHUS HE YKe
yeM ot 30 1o 200 yn/mMuH

JaTyuk TeMneparypsl TeJa ¢ AMana3oHoM
U3MepeHHs He yxe ueM ot +25 go +40C

JaT4yMK 4yacTOTHI JbIXaHHS C JUAa30HOM
u3MepeHus He yke uem oT 0 go 100 nukaos/MHH
JaTunk yckopeHus ¢ nokasarensamu +2 g; +4 g; +8
g

OtpenpHBIE YCTpPOMCTRA:

Hatuuk OKI' ¢ Anana3zoHoM U3MeEpeHHs He yiKe
yeMm oT -300 go +300 mMB)

Hartunk pH ¢ AnanasoHoM U3MepeHUs He yxKe YeM
ot 0 no 14 pH

JaTuMK cuIoMep ¢ AUana3’oHOM U3MEpPEHHUS HE
yxe yem oT -40 mo 40 H

JlaTuMK OCBEIIEHHOCTH C JHANAa30HOM H3MEPEHHs
He yxe uem ot 0 1o 180000 nk

Akceccyaphr:

Ka6enr USB coenuuuTensHbIM

3apsiiHOE ycTpoHcTBo ¢ kabenem miniUSB

USB Apantep Bluetooth 4.1 Low Energy
KoHcTpykTop A4 npoBeieHUS SKCIEPUMEHTORB
Kpatkoe pykoBoacTBO Mo 3KCTTYaTalMH
urdposoi taboparopun

IIporpamMMHoe oGecrieyenue

Metoanueckre pexomeHaauuu He Medee 20 paboT
Hanndue pycckosi3pI4HOro caifta noaaepsKku
Hanuune Bupeoponuxos.

1.2.4

Liudporas
nabopatopus
«Du3uka» npodunsHas
JUIA riefarora

Ob6ecnieynBaeT BHINOIHEHNE SKCIIEPUMEHTOB MO
TeMaM Kypca QU3MKH.

Komnnexrauus: becrnipoBoaHOH MyIETHAATYHK 110
(pH3HKE ¢ 6-10 BCTPOEHHBIMH JATYMKAMU:




Ne n/m

O6pazoBaTenbHOe
peleHHe

KpaTkne npumepHble TEXHHYECKHE
XapaKTEPHCTHKH

Kon-Bo,

udporoit naTurk TeMnepaTypsi ¢ AMana3oHoOM
u3MmepeHus He yxe yeMm ot -20 go 120C
[{udporoii naTunk abcontOTHOTO AABIEHUS C
JMana3oHoM u3MepeHus He yxe dyeM ot 0 1o 500
kIla

JlaTYUK MarHUTHOTO MOJIS C JUara3oHOM
u3MmepeHus He yxe yeM ot -80 no 80 mTn
JlaT4UK HAMIPSHKEHUS C TUANa3oHaMy U3MEpEHHs]
He yKe yeMm oT -2 10 +2B ; oT -5 go +5B; ot -10 mo
+10B; ot -15 no +15B

Hatuuk Toka He yxe yeM oT -1 go +1A

JlaTuuK akcenepoMeTp C NMOKa3aTeNIMH He MEHee
yem: 2 g; +4 g; +8 g

OtaenbHble yeTpoicTBa:

USB ocmmnnorpad He MeHee 2 kaHana, +/-100B
Akxceccyapbl:

Kabenr USB coeguuuTenbHbIi

3apsinHoe ycTpoiicTBo ¢ kabenem miniUSB

USB Apantep Bluetooth 4.1 Low Energy
KoHcTpykTop 171 npoBeieHHsI 3KCIIEPUMEHTOB
KpaTkoe pykoBOACTBO IO 3KCILTyaTALMH
uucdposoi naboparopun

[IporpammHoe obecneuenne

Metoaudeckue pekomenaaunu (40 pabor)
Hannuue pycckos3pI4HOTO caiita noanepxKu
Hanuuue Buaeoponnkos.

1.2.5

Hudposas
naboparopus « X UMUSI»

npodunbHas s
negarora

Ofecne4nBaeT BHITONHEHUE TabOPATOPHEIX paboT
10 XMMHH Ha YPOKaX B OCHOBHOH IIKOJIE U
NPOEKTHO-HCCIIEA0BATENBCKON AESTENBHOCTH
ydaiuxcs.

Kowmmnexkranyst:

becnpoBoiHO MYJTBTUAATUHK I10 XUMHHU C 4-Msi
BCTPOEHHBIMU JIATYUKAMH:

Hatuuk pH ¢ 1nana3oHoM U3MEpeHHUs He yKe YeM
ot 0 1o 14 pH

HaTuMk BeICOKOH TeMIepaTyphl (TepMOIIapHBIii) ¢
JMana3oHoOM H3MepeHUs He yxe yeM oT -100 mo
+900C

HaT4uK 31eKTPONPOBOJUMOCTH ¢ AUANIA30HAMU
nsMepeHus He yxe yeM ot 0 go 200 mxCwm; ot 0 no
2000 MxCwm; ot 0 g0 20000 MxCMm

JaTyuk Temneparypsl IIaTUHOBEIH ¢ AMANIa30HOM
U3MepeHus He yxxe yeM ot -30 mo +120C
OtnaenbpHBIE JATYUKU;

JlaT4yuk onTHYECKOM MIOTHOCTH 525 HM
Axceccyapbl:

Ka6ens USB coepunutensHpii

3apsaaHoe ycTpoicTBO ¢ kabenem miniUSB

USB Apantep Bluetooth 4.1 Low Energy
KpaTkoe pyKkoBOJCTBO IO 3KCIITyaTalHH
uMdpoBoii naboparopuu '

Habop nabopaTopHoii ocHacTku




Ne n/n

Oo6pa3oBaTenbHoe
penieHue

KpaTkune npumepHblie TEXHHYECKHE
XapaKTEePHCTHKH

Koun-go,

IIporpamMHoe obecrieyeHue

Metoauueckue pexomeHaauun He meHee 40 pabot
Hanuuue pycckos3pIMHOTO caiiTa o e pxKKH
Hannune BUAEOPOINKOB.

1.3

TexHoJiorn4yeckuii npo

nin. POBO

1.3.1

O6pasoBartenbHBIH
KOHCTPYKTOP €
KOMIUIEKTOM JaTYMKOB

O6pazoBaTeNpHEI KOHCTPYKTOP J0JDKEH
npeacTaBnsTs co00it Habop ans paspaboTku
NpOrpaMMHUpPYEMBIX MoJesIeH aBTOHOMHBIX
poboToB. B cocTaB Habopa JOMKHO BXOAUTS!
KOMILIEKT KOHCTPYKTUBHBIX DJIEMEHTOB U3
IJIaCTHKA, IporpaMmMHupyeMelii KouTpoJuiep ¢ KK
9KPaHOM -~ HE MeHee 11T, CEpBONPHBOL -~ HE MEHEE
41T, TATYUKY - HE MEHee 71HT, KOJIECO THIa
"omni" - He MeHee 21T, KOMILIEKT s cOOpKU
T'YCEeHUYHBIX TPAKOB, KOMIUIEKT 1151 COOPKH
LEMHBIX Nepejay.

B cocTaB KoMILIeKTa JODKEH BXOUTD
poboToTeXHHUECKUT KOHTpOJIep,
nporpammupyemsiii B cpeae Arduino IDE.
Po6ororexHuueckuit KOHTPOJIEP JOKEH
NpeICTaBIATh MOAYbHOE YCTPOHCTBO Ha Oase
NporpaMMHUpPYeMOro KOHTposiepa U
nepugpepritHoro KOHTpoiepa. YcTpoicTRa,
BXO/JSIIUE B COCTAB pOOOTOTEXHUYECKOTO
KOHTpOJIEPa, OHKHEI OBITh COBMECTHUMBI IPYT C
ApPYroM KOHCTPYKTHBHBIM, SJIEKTPUYECKHUM U
nporpaMMHbIM o6pazom.PoboToTex HUUecKkuii
KOHTPOJIJIEP AOKEH 0OecreunBaTh
COBMECTHUMOCTD C YCTPOMCTBAMH (CEPBONPHUBO/IBI
Y JaTYMKH), BXOASAIIHUMHU B COCTAR
00pa30BaTENLHOTO KOHCTPYKTOpA.
Po6oToTexHIYECKHIi KOHTPOJLIEP NOJDKEH
YIOBJIETBOPSTE CJAELYIOLIMM TEXHHYECKUM
XapaKTepUCTUKAM:

KonnyecTBo NOpTOB AN MOAKTIOYEHHS] BHELIHUX
1MGPOBBIX U aHAJIOTOBBLIX YCTPOMCTB, IUT: HE
menee 10

Ilopter USB s nporpaMMupoBaHusl, 1UT - HE
MeHee |

Wnrepdeitc USART, wir - He MeHee 2
Unrepeiic 12C, wr - He Menee 1

Wntepdeiic SPI, it - He meHee |

Wntepdeitic Wi-Fi, wr - He menee |

Hntepdeiic Bluetooth, mr - He menee 1
Hntepdeiic ISP, T - He meHee 1

Kosnuectso untepheiicor ans ynpasneHus
JBUraTeNsIMU MOCTOSIHHOTO TOKa, LT - He MeHee 2
HnTtepdeiicst 11 NOKIHOYEHNS YCTPOUCTB
6asoBoro pobotoTexHuyeckoro Habopa, 1UT - He
meHee 10

BXODJIH{I/IC B COCTaB KOHCTPYKTOpPa KOMIIOHEHTBI




Ne n/mm

O0pa3oBaTenbHOe
penieHue

KpaTkue npumepHbIe TEXHHYECKHE
XapaKTEePHCTHKH

Kon-Bo,

JOJDKHBI OBITh COBMECTHMEBI C KOHCTPYKTHUBHEIMH
DIIEMEHTAMH, a TakKe 06ecreurnBaTh BO3MOXHOCTD
KOHCTPYKTUBHOMH, annapaTHON U MporpaMMHON
COBMECTHMOCTH € KOMIUIEKTYIOLIMMH U3 COCTaBa
Habopa.

1.3.2

O6pa3oBaTebHBIH

) Ha60p o MEXaHHKC,

MEXATPOHUKE U
pobOTOTEXHUKE

O6pazoBaTenbHbIi HabOp JOKEH OBITH
npeHa3HaYeH [ U3Y4YEeHUS] MEXaHHKH,
MEXaTPOHUKH M POOOTOTEXHUKH.
Ob6pazoBatenbHbIH HAOOP NpegHa3HAYEH AJ1s
pa3paboTKM MporpaMMHpYEMEIX MOeeH
MEXaTPOHHBIX CUCTEM U MOOMJIBHBIX pOOOTOB,
OCHAILEHHBIX pa3IMYHBIMU MaHUMYJSIUOHHBIMU U
3aXBAaTHBIMH YCTPOHCTBAMMU.

B coctas Habopa JODKHO BXOOUTD:

KoMIneKkT KOHCTPYKTHBHBIX IEMEHTOB U3
MeTaja;

KomruiekT 1y cOopky 3aXBaTHOTO YCTpOMHCTBA,;
CepBonpuBop - He MeHee 41T; CepBonpUBos
JOJDKEH UMETh BCTPOEHHBIHN JATUHK MOJOKEHHS -
sHKozep. Cuctema yrnpaBiieHUs CepBONPHUBOIA
JomicHa obecneynBaTh HHPOPMAIHIO O
TIOJIOKEHUH BBIXOJJHOTO Balla, Harpy3ke,
TeMIieparype.

B cocTtas xoMIeKTa JOMIKEH BXOUTD
pO6OTOTEXHUYECKHUI KOHTPOILIED,
nporpamMmupyemslii B cpeae Arduino IDE.
PoGoTotexHnyeckuit KOHTpOJUIEP JODKEH
NpeJCTABIATH MOJYJIbHOE YCTPOHCTBO Ha Daze
NpOrpaMMHPYEMOro KOHTpOJIEpa U
nepuepriHOTO KOHTpOJLIEpa. Y CTpOHCTRa,
BXOJISILIME B COCTaB POOOTOTEXHUUECKOTO
KOHTPOJIEPA, JOMKHBI OBITH COBMECTUMBI JIPYT C
JAPYFOM KOHCTPYKTHBHBIM, DJIEKTPUHECKUM U
nporpammHsIM o6pa3oM.PoGoToTex HUUeCKkuit
KOHTPOJUIED A0JDKEH 00ecreynBarh
COBMECTHMMOCTE C YCTpOHCTBaMM (CEpBONPUBO/IEI
U JaT4YMKH), BXOASLIUMH B COCTaB
00pa30BaTeNIBHOTO KOHCTPYKTOPA.
PoboToTexHU4ecKHit KOHTPOILIEP ODKEH
YIOBJIETBOPSTH CAECAYIOIINM TeXHUUYECKUM
XapaKTepPUCTHKAM:

KonuuecTBo MOpTOB AJ151 MOJKTIOYEHHS BHELITHUX
LIM(POBHIX U aHANIOTOBBIX YCTPOMCTB, IUT: HE
menee 10

[Topter USB st nporpaMMupoBaHusl, T - He
MmeHee |

Unrepdeiic USART, wr - He MeHee 2
Hnrepdeiic [2C, it - He Menee |

Hnrepdeiic SPI, wr - He MeHee |

Hnrepdeiic Wi-Fi, it - He Menee 1

Hnrepdeiic Bluetooth, 1t - He MeHee |
Hurepdeiic ISP, mr - He meHee |




Ne n/m

OG6pa3soBarennHoe
pelieHHe

Kparkne npuMepHbIe TEXHHYECKHE
XapPaKTEPUCTHKH

Kon-Bo,

Konuuectso untepdeiicor 1is ynpaBieHus
JABHUTraTesIIMH MOCTOSIHHOTO TOKa, LIT - HE MeHee 2
Hntepdeiichl 115 MOIKITIOUEHUST YCTPOHCTB
6azoBoro poboToTexHuueckoro Habopa, 1T - HE
MeHee 12

B coctas koMIiexTa A0IKEH BXOAUTb MOIYJb
TEXHUYECKOTO 3peHusl. Moylb TEXHUYECKOTO
3peHUsl JOJDKEH NMPeCTABIATh cObOi
BBIYUCIIUTENHHOE YCTPOUCTBO CO BCTPOCHHBIM
MHUKPOKOHTPOJUIEPOM, HHTEIPHPOBAHHOH
TeneKkaMmepoit u onTuueckot cucteMoi. Moaynpb
TEXHUYECKOTO 3peHUsI JODKEH obecreunBarhb
BBIMOJIHEHME BCEX U3MEPEHUM U BRIUUCICHUM
NOCPEJICTBOM COOCTBEHHBIX BRIYUCIHTEIBHBIX
BO3MOXCHOCTEH BCTPOCHHOTO MHKPOKOHTPOJIIEPA.
Mopayb TEXHHYECKOTO 3pEHHUS TOJDKEH
YIOBJIETBOPATH TEXHUUECKUM XaPAKTEPUCTUKAM:
Kon-Bo rpagauuii useToBoii nanurpsl, wr - He
MeHee 65536

KoJ1-Bo pa3nuuHEIX 00BEKTOB , 00HAPYKMBAaEMEIX
OJHOBPEMEHHO B cexTope 0630pa Moayns, 1T - He
menee 10

Unrepdeitc UART, wr - He menee 1

Hurepdeiic 12C, mr - He meHee 1

Hurepdeiic SPI, wt - He meHee |
KommyHukaunoHHslit uatepdetic Tuna 3 pin gns
CBSI3M 10 NOCNeN0BaTENbHOH WKHe - He MeHee 2

Ob6pa3oBaTtenbHbli HAOOp NMpenHa3HAUEH H3YUIEeHHS
NPHUHUMNOB (PYHKUHOHUPOBAHUS U TIPAKTUYECKOTO
TIPUMEHEHHS 3IEMEHTHO 6a3bl MEXaTPOHHEIX U
POBOTOTEXHUYECKUX CUCTEM, & TAKIKE OCHOBHBIX
TEXHUYECKUX PEIIEHUH NPH MPOEKTUPOBAHHUMN
poboToB. B cocTar kommiekTa JOMKHbI BXOAUTE
H6MOIMOTEKH TPEXMEPHBIX MOJENEi
KOHCTPYKTHUBHBIX 3JIEMEHTOB /TSI IPOEKTUPOBAHHS
Y NPOTOTUITMPOBAHUS JJIEMEHTOB KOHCTPYKLIMHI U
MEXaHH3MOB.

1.33

O6pasoBatenbHbIit
Habop M0 3JEKTPOHHUKE,
INIEKTPOMEXaHUKE U
MHKpPOIIPOLIECCOPHOH
TEXHHUKE

KoMIuiekT asst u3yueHHs: OCHOB 3JIEKTPOHUKH U
pOOOTOTEXHUKH Ha YPOKE TEXHOJIOTHM.

Habop momxeH OBITh MpeaiHA3HAYEH 151
NPOBEACHHUS yYeOHBIX 3aHATHIA [0 3NEKTPOHUKE U
CXEMOTEXHHUKE € LIEJIBIO M3yueHHs Hauboiee
pacnpocTpaHeHHO R 3NeMEeHTHOH 0a3kl,
NPUMEHSAEMO ISl HHXKEHEPHO-TEXHHUYECKOTO
TBOPHECTBA YHALIUXCS U pa3paboTKH yUeOHBIX
mogeneit po6otos. HaGop nosnkeH mo3soisTh
y4alMcsl Ha IIPAKTUKE OCBOUTE OCHOBHBIE
TEXHOJIOTHH MPOECKTUPOBAHUSI POOOTOTEX HUYECKHX
KOMILIEKCOB Ha MpUMepe y4eOHBIX Mojeei
pobOTOB, a TAKOKE U3YUMTh OCHOBHBIE
TEXHUYECKHUE PEIICHUS B 00J1aCTH




Ne i/

Ob6pa3zoBaTesbHOE
pelieHue

Kparkne npumMepHbIe TEXHHYECKHE
XapaKTEPUCTHKH

Koa-eo,
T,

KHGCpHCTH‘IeCKHX H BCTpanBacMbIX CUCTCM.

B cocTaB koMmnekTa JOHKEH BXOAUTh HAbOp
KOHCTPYKTHBHBIX 3JIEMEHTOB JI1 COOPKH MaKeTa
MaHHMITYJIIUHOHHOTO po6OTa, KOMILIEKT
METaJNTMYECKUX KOHCTPYKTHBHBIX 3JIEMEHTOB A5
cbopku Makera MOOUNBEHOrO poboTa U T.1I.

B cocras KOMIIIEKTa BXOJUT HAOOp 3JIEKTPOHHBIX
KOMIIOHEHTOB /711 U3YYEHHUS OCHOB 3JIEKTPOHUKHU U
CXEMOTEXHHUKH, a TAKOKe KOMIUIEKT NIPUBOAOB U
JAaTYUKOB pa3IMUHOro TUNA Ajsl pa3paboTkH
POOOTOTEXHHUYECKHUX KOMILIEKCOB.

B cocTaB KOMNIEKTa JOHKHO BXOAHUTH: MOTOPLI C
9HKOJIEPOM - HE MEHee 21T, CEPBONPUBO/L
BonbIIoi - He MeHee 411T, cepBONPHUBOJ, MaJIBIH -
He MeHee 21T, MHGpaKpacHbIH AaTUMK - He MEHee
31T, YABTpa3sBYKOBOM JaTYHK - HE MeHee 31T,
JaT4YUK TEMIEpaTypsl - He MeHee |IUT, JaTyuK
OCBEILIEHHOCTH - He MeHee 11T, Habop
3NIEKTPOHHBIX KOMIIOHEHTOB (Pe3UCTOPBI,
KOHZIEHCATOPHI, CBETOJAMOABI Pa3IMYHOIO0
HOMHHaJIa), KOMIIEKT NMPOBOAOB sl
GecrnaeyHoro NPOTOTUIIUPOBAHMS, [11aTa
HecrnaeyHoro NPOTOTUNIHPOBAHMS, AKKYMYJISTOP U
3apsiJHOE YCTPOUCTBO, .

B cocTaB kxoMrinekTa 10JKeH BXOOUTh
NporpaMMHUpPYEMBIH KOHTpOILIEp,
nporpammupyemslii B cpesie Arduino IDE unu
aHaIOTMYHBIX CBOOOHO pacIpOCTPaHIEMBIX
cpenax pazpabotku. [IporpaMmupyemsrii
KOHTPOJUIED A0JDKEH 001aaaTh NOpTaMHU JIJIst
NOJAKIIOYEHHS NUPOBBIX U aHAJIOTOBEIX
yctpo¥icTs, uHTepdeiicamu TTL, USART, I12C,
SPI, Ethernet, Bluetooth nian WiFi.

B cocraB KOMILIEKTa JODKEH BXOAUTh MOAYb
TEXHUYECKOTO 3PEHHSI , IPEJICTABIISIOIMI cO00i
BBIYUCIIUTEEHOE YCTPORCTBO CO BCTPOECHHBIM
MHKpPONPOLIECCOPOM (KOJI-BO AEp - He MeHee 41T,
yacToTa sapa He MeHee 1.2 I'T, o6vem O3V - He
MeHee 512M6, 06heM BCTPOCHHOM NaMsTH - He
meHee 81°0), MHTerpupoBaHHO# KaMepoii
(MakcuMaJbpHOE pa3pellieHue BUACONOTOKA,
nepegaBaemoro no uHrepgeiicy USB - He MeHee
2592x1944 en.) ¥ ONITHYECKOH CUCTEMOM .
MonyJie TEXHMUYECKOro 3peHus JOJDKeH obanars
COBMECTHUMOCTBIO C Pa3IMYHbIMU
NPOrpaMMHUPYEMBIMH KOHTPOJIJIEPAMH ¢ TTOMOIIBIO
untepdeiicos - TTL, UART, 12C, SPI, Ethernet.
Mopaynp TEXHHUECKOTO 3peHUs NOJDKSH UMETh
BCTPOEHHOE NMPOTrpaMMHOE obecrieyeHue Ha
OCHOBE ONepalMoHHo cuctems! Linux,




No i/m

ObpazoBaTesibHOE
pewieHne

KpaTKne IIPUMEPHDbIC TCXHHYECCKHE
XAPAKTCPUCTHKH -

M03BOJIAIOIEE OCYLIECTRIIATH HACTPOHKY CHCTEMEI
MalllMHHOTO 00y4eHHUs napaMeTpoB HeHPOHHBIX
ceTeil Anst 06Hapy)eHHUst 00BEKTOB, ONPEAEIEHUS
MX NapaMeTpoB U AalbHEHIIeH NIeHTHHUKAUMH.

Komnnext nomkeH obecrneunBatb BO3MOXHOCTD
M3Y4YEHHs] OCHOB pa3paboTKH NPOrPaMMHBIX U
annapaTHBIX KOMIUIEKCOB HHXEHEPHBIX CUCTEM,
peenuii B cepe "VIHTEpHET Bewei", a Takke
pelueHuit B 061acTH po6OTOTEXHUKH,
MCKYCCTBEHHOTO MHTEJUIEKTA W MALLIMHHOTIO
00yYeHHsl.

1.3.4

O6pa3zoBarenbHbIH
Habop s u3ydeHus
MHOTOKOMITOHEHTHBIX
pOOOTOTEXHHUYECKUX
CHUCTEM U
MaHHITYJIILMOHHBIX
poboTtor

O6pa3zoBaTeNbHbIH KOMITIEKT JOKEH OBITh
npeJHa3sHA4YeH I U3Yy4eHHUs poOOTOTEXHUYECKHX
TEXHOJIOTUH, OCHOB MHYOPMALTMOHHBIX
TEXHOJIOTHUI ¥ TEXHOJIOTUH MPOMBILLJIEHHON
aBTOMAaTH3aLMH, a TAKOKE TEXHOJIOTHIA
NPOTOTUITHPOBAHUS U aJIUTUBHOIO
NpOM3BOACTBA.

B cocTaB KOMIIEKTA JOJHKHO BXOAMTE:

1) UnTennexryanbHblil cepBOMOAYIB C
MHTETPUPOBAaHHON CUCTEMOH yIIpaBieHwUsl,
TNO3BOJISIOLIEH OOBEMHATE CEPBOMOLYIIH APYT C
APYTOM IIO MOCNEA0BATENBHOMY HHTEP(eEHCY - He
MeHee 61T;

2) PoboToTexHHYECKMIT KOHTPOJIEP MOAYJILHOTO
TUIA, NPEACTaBIIIOWUI co00it oHONIaTHEIH
MHUKPOKOMIIBIOTED € ONEPALIMOHHOH CUCTEMOM
Linux, o0beuHeHHBII ¢ eprudepHitHBIM
KOHTPOJUIEPOM C MOMOLIBIO [IAThI PACLIMPEHHS.
Po6GoToTexHHYECKMIT KOHTPOJLIED HO/DKEH
YIAOBJIETBOPSITh TEXHWYECKUM XapaKTEPUCTHKAM:
KOJI-BO SEP BCTPOEHHOTO MUKPOKOMIIBIOTEPA - HE
MeHee 4, TAKTOBAs YacToTa Apa - He MeHee 1,2
I'Tu, o6bem O3V - He Menee 512 M6, Hanuuue
unrepoeiicos - SPL, [12C, TTL, UART, PWM,
uMQpOBLIE U aHATIOTOBBIE TIOPTHI IS
NOAK/IIOYEHHS BHEIIHUX YCTPOHCTB, a Takke WiFi
i Bluetooth gns KOMMYHHKaIIMH CO BHELIHHUMU
ycTpokicTBaMu. PoboToTexHHUECK Uit KOHTpOLTIEp
J0JDKeH obecneurBaTh BO3ZMOKHOCTD
IpOrpaMMHPOBAHUS C IIOMOILBIO CPEJICTB A3BIKOB
C/C++, Python u cBo6oaHo pacnpoctpansiemoit
cpeas! Arduino IDE, a Takxe ynpasneHus
MOJESIMU POOOTOTEXHUYECKUX CHCTEM C
noMoubsto cpeast ROS..

3) BeruucnuTtenpHbli MOLYIIb CO BCTPOEHHBIM
MMKPOKOHTPOJIJIEPOM, 0ON1aJaI0IKUM LH(POBEIMH
M aHAJIOrOBLIMM TIOPTaMH BBOJIa/BHIBOJIA, & TAKIKE
moayneM GecrpoBoiHOM cBs3u Tuna Bluetooth
nnu WiFi ns co3ganus annapatHo-nporpaMMHBIX
pewmeHui U "yMHBIX/cMapT"-yCTPOUCTB ISt




Ne n/nm

Obpa3oBaTtennHoe
peleHne

Kparkne npumepHbie TEXHHYECKHE
XapaKTePUCTHKH

Koa-Bo,

pa3paboTku pemeHuii "MHTEpHET Belen"- He
MeHee |10T;

BpIuncuTeTbHBINH MOAYJIB AOJDKEH 0OecneynBaTh
OJJHOBPEMEHHYIO BO3MOXHOCTb MOAKJIFOYEHUS
CHJIOBOM Harpy3ku H KOMMYHHUKALMH [10CPEICTBOM
cetu Ethernet 3a cueT BCTPOEHHBIX CPEACTB HIIH
HOAIUTIOYAEMEIX NepU(epUitHbIX TIAT.

4) Monynp TEXHUYECKOTO 3pEHMS,
nipeacTaBistolIMii coboif yerpoiicTBo Ha Gase
BBIUUCIIUTENBHOTO MUKPOKOHTpOJLIIEpA H
MHTErPUPOBaHHON kaMepsl, obecnieunBarolee
pacro3HaBaHue MPOCTeHIIMX H300paXKeHUN Ha
MoJyJie 3a cueT COOCTBEHHBIX BEIYMCIUTENbHBIX
BO3MOXKHOCTEH - HE MeHee 11uT;

5) KoMmieKT KOHCTPYKTHBHBIX DJIEMEHTOB U3
Metaa At cOopKy MOJIEIM MaHUITYJIITOPOB ©
IUIOCKO-TIApAJIJIENIbHOM U YITIOBOH KMHEMATUKOM -
He MeHee |1T;

6) KoMmiexT 31eMeHTOB 1151 COOPKH BaKyyMHOIO
3axBara - He MeHee 1.

O6pazoBaTenbHBIN pOOOTOTEXHUUECKHI KOMITIEKT
JOJDKEH cofiepiKaTh Habop 6ubnnoTek
TPEXMEPHBIX MOAEEH 71l IPOTOTUIIMPOBAHUSI
Mozeneil MOOMIIbHBIX X MaHUITYJISILIMOHHBIX
poBoTOB paznuuHoOro Tuna. B coctaB komriekTa
JOJDKHBI BXOJWTH MHCTPYKLIMH U METOINYECKHE
yKa3aHUsl 110 pa3paboTKe TPEXMEPHBIX MoJelNei
MOOHIIBHBIX poOOTOB, MAHHUITYISILIMOHHBIX
poOOTOB ¢ pa3IMYHbIMU THIIAMH KHHEMATHKH
(yrnoBas KMHEMAaTHKa, IJIOCKO-TIapasuieIbHasl
KHHEMATHKA, AebTa-kuHeMaTnka, SCARA unu
pbIuaKHAsI KMHEMaTHKa, miatgopma Crroapra 1
T.IL.).

O6pasoBaTtenbHbIH pOGOTOTEXHUUECKHIT KOMILIEKT
JOJDKEH COAEpHAaTh HHCTPYKLMH 110
NIPOEKTHPOBAHUIO POOOTOB, HHCTPYKLMHU U
METOJUKH OCYIIECTBIEHHS MHKECHEPHBIX PacyeTOR
TNpY NIPOEKTHPOBAHUH (pacyeThl HAarpy3KH U
MOMEHTOR, pacdeT MOIIHOCTH NPHUBOJIOB, pacyeT
NapaMeTPOB KMHEMATHKH U T.I1.), HHCTPYKIMH [0
pa3paboTKe CUCTEM yNpaBJIeHHs U NIPOrPaMMHOTO
obecreueHus JJis1 yrpaBieHus: poboTami,
MHCTPYKIMH U METOAUKH 110 pa3paboTKe CHCTEM
YNPaBJIeHHs € 3NEMEHTaMH UCKYCCTBEHHOTO
HHTEJUIEKTa K MAIIMHHOTO 00yUeHusI.

1.3.5

Komrutexr mns
U3yYEHUS
OINEPALIMOHHBIX CHCTEM
peanbHOro BPEMEHH H
CHCTEM YNPaBJICHUs

KomrinexT nis pa3paboTKu U U3yHeHUS Mojee
NpOrpaMMHUpPYEMbIX aBTOHOMHBIX MOOMJIBHBIX
poboTOB.

YyeOHbIi KOMIIIEKT JOMHKEH MO3BOJISITh
pa3pabaTbIBaTh 6J10YHO-MOYIBHYIO




Ne o/ O0pa3oBaTenbHOe KpaTkue npumMepHbie TEXHHYECKHE Kou-Bo,
B pellleHne XapaKTEePHCTHKH IIT.
aBTOHOMHBIX KOHCTPYKLIMIO MOGMIIEHOTO poboTa. B cocTa

MOOUIIBHEIX pOoOOTOB

MOGHIIEHOTO pobOTa AOKHO BXOAUTD:

[IpuBoa BeayImux Konec - He MeHee 21uT. I1puson
JOJDKEH IPECTaBISATE cOO0M
9JIEKTPOMEXaHHYECKYIO0 COOpPKY Ha OCHOBE
JIBUTATENIsl IOCTOSITHHOIO TOKA, PeAyKTOopa,
JIATYHKA TI0JIOKEHUSI Baja, CHCTEMA YIIPaBICHHs
TIPUBOJIA TOJDKHA 00EeCeYHBATh BO3MOMCHOCTh
00BeIMHEHHUS IPUBOJIOB C TTIOMOLIBIO
TIOCJIEIOBATEILHOTO UHTEp(eiica, BOBMOMXKHOCTb
3aJaHus NapaMeTPOB KOHTYPOB YIpaBJeHHUS,
yrpaBJieHHe BpallleHeM NPUBO/IA 10 CKOPOCTH U
TI0JIOXKEHHIO, KOHTPOJIb HArPYy3KH.
[IporpamMMupyeMblit KOHTpOJUIEp - HE MeHee 1miT.
IIporpammupyeMBIii KOHTPOJIIEP AOJIKEH
obnagats uatepdeiicamu - USB, UART, TTL,
RS485, CAN a1 KOMMYHHKALMU €
HOAK/IIOYaEMBIMH BHEIIIHUMH YCTPOUCTBaMH, a
TaxKe LUPPOBBIMU U aHAJIOMOBEIMU [TOPTaMHU
BBOJ1a/BEIBOA.

OnHONNAaTHEI MUKPOKOMITBIOTED - HE MeHee |mT.
OnHONNaTHBIA MUKPOKOMITBIOTED AOJKEH
NpeCcTaBIATh cOO0H YCTPOHCTBO € apXUTEKTYPOi
MuKponpoueccopa ARM, gomkeH o6nagats He
MeHee 2 BEIYMCIUTENBHBIMH SIAPAMH C TAKTOBOMH
4acTOTOH He MeHee 11T L.

JlazepHBI# cKaHUPYIOIKHI AaIBHOMED - HE MEHee
l1ut. JIazepHsli cKkaHUpYIOMIMI JanbHOMED
JI0JDKEH obecneurBaTh JUana3oH U3MEPEHUs
JATBHOCTH JI0 OOBEKTOB HE MeHee 2.5 METPOB U
CEKTOp CKaHUpOBaHMs He MeHee 360 yriaoBhIX
rpagycos.

Jatuuk nuHUHM — He MeHee 3 T, J[aT4uK JomKeH
obecneunBaTh JeTEKTHPOBAHUE JIMHUY Ha
KOHTpacTHOM (OHe U repeiaBaTh JaHHBIE B
NpOTrpaMMUPYEMBIil KOHTPOJUIEDP O €€ HATN4MHU
NyTeM Nepeayyl aHaJIOrOBOIO CUrHaa,
1(POBOTro CUrHANA U IIYTEM IepeJaun
11M(POBOro nakeTa AaHHbIX.

Jlatunka 1pera — He MeHee 1 mT. JIaTunk g0JmKeH
pa3u4aTk UBETOBOH OTTEHOK PacTOOKEHHOTO
psigom ¢ HuM o6bekTa B RGB HoTanuu u
obecrieynBars nepeaadyy JaHHBIX B
[IPOTrpaMMHUpPYEMBIii KOHTPOJUIEp O 3HAYEHUH
Ka)JIOTO L[BETOBOTO KaHaia B BUJE LU(PPOBOro
NaKeTa JaHHBIX.

Maccus UK-gaTtuukos - He MeHee 1T, Maccup
UK-naT4uKoB 10JDKEH OBITh NpeIHA3HAYEH IS
OTCJICXKUBAHMS INHUM JU151 IBWOKEHHSI MOOMIIBHOTO
poboTa. MaccuB JODKEH COAEpIKaTh HE MEHEE
6T MK-1aTunKOB, pacioNoeHHEIX Ha OAHOM
JIMHUU.




Ne ni/m

ObpasoBaTenbHoe
penieHue

KpaTKne NPAMEPHBIC TCXHHYECKHE
XapaKTEePHCTHKH

Koua-Bo,

CucreMa TEXHMYECKOIO 3peHHs - He MeHee [T,
CucTrema TEXHUYECKOro 3peHHs 10JKeH 001a1aTh
COBMECTHMOCTBIO € pa3jIMyHBIMHU
NpOrpaMMHUpPYEMBIMHA KOHTPOJIIEPAMH C TIOMOILUBIO
untepdeiicos - TTL, UART, I12C, SPI, Ethernet.

Cuctema TEXHHYECKOTO 3pEHHS JOKHA
obecneynBaTh BO3MOXXHOCTb U3YYEHHUS OCHOB
NPUMEHEHHMS aJITOPUTMOB MaLIMHHOTO 00y4eHHs U
HacTpoiiku napaMmeTpoB Helpocereid. Cuctema
TEXHHUYECKOr0 3peHHs JoDKHa obecrieuuBaTh
¢GyHKUMOHAN pacro3HaBaHHs pa3lTHYHBIX
reOMEeTPHYECKUX OOBEKTOB M0 HaOOPY NMPHU3HAKOB,
pacnio3HaBaHuUs rpadMYECKUX MapKepoB THUIIa
Aruco ¥ ap, pacro3HaBaHUsI MACCUBOB JIMHUH 1
SJIEMEHTOB JOPOXKHBIX 3HAKOB U Pa3METKH.

Cucrema yrnpasneHust MOOUIBHOTO poboTa
JOJDKHA TIO3BOJIATh OCYIIECTBISTh AHAIN3
OKpy»xarolieit 06CTaHOBKHU B IPOLIECCE IBUKEHUS
MOOHIIBHOrO po60Ta ¥ TUHAMUYECKOM U3MEHEHUH
OKpy»arouieit 00CTaHOBKM, OCYIIECTBIISTH
(opMupOBaHHE KaPTHI JOKAIBHOM 06CTAHOBKY
BOKPYT pooTa U JTOKaN13auus MoJoxeHus poboTa
Ha KapTe, OCTpOeHHE rnobanbHOM KapThl
OKpY’KaloIero rnpocrpaHcTea. CucteMa
yrpasjieHUs1 MOOUIBHOTO poboTa Jo/MKHA
IIO3BOJIATH OCYIIECTBIISTH AHAJIU3 TUIAHA/KAPTHI
OKPY>KalOLIEro NpOCTPaHCTBa, OOHAPYKEHHUE
OKpY>aromMX 00bEKTOB, aBBTOHOMHOE
MIAaHUPOBAHUE MapUIPyTa U 00BE3/1a CTATHYECKHX
¥ JMHAMMYeCKUX npenstcTBuil. Cucrema
YIpaBJieHUs MOGHIIBHOTO po6oTa JOKHA
obecneynBaTh BO3MOXHOCTD PA3METKY KapThl
OKPY>KalOIIEro MpoCTPaHCTBA Ha 30HEI C
PasNMYHBIMH NPU3HAKAMH, 331aBaEMBIMH
TI0JIB30BATENIEM (30HBI 3arpeTa Ul ABWKCHHMS,
OrpaHMYEHUs CKOPOCTH M T.11.). Cuctema
yIpaBJIeHHUsI MOOHIBHOTO poboTa JO/HKHA
obecnieunBaTh BO3MOXHOCTD 3alaHUsl TOUEK ¥ 30H
Ha KapTe OKpPYXaIOLIEro poCcTpaHCTBa IS
aBTOHOMHOTO MepeMeIleHHs MEX1Y HUMH.
Cucrema yrnpasneHust MOOMIBHOTO poboTa ,
BKJIOYaoLas B cebs NOACUCTEMBI, TAKHE KAk -
CHCTEMa YNpaBJIEHUs JABHKeHHEM poboTa,
cucteMa cbopa 1 06paboTKH CEHCOPHOMN
MH(OpMALIMH, CUCTEMA NTOCTPOCHHUS KapTh
OKpY>Kaloulero npocTpaHCTBa U CHCTEMA
HaBUTaLMH, JOJDKHA OBITh peann3oBaHa Ha 6ase
NpOrpaMMHPYEMOT0 KOHTpPOJLIEpa 1
OJHOILIaTHOI'O MUKPOKOMITBIOTEPA, & TAKKE




Ne n/m

OG6pa3oBaTenbHoe
pemenue

KpaTkue npumMepHble TEXHHYECKHE
XapaKTePUCTHKH

Koua-Bo,

yCTpOﬁCTB, BXOOAIIKWX B COCTaB KOMITJIEKTA.

B coctaB xoMniekra JOMKHO BXOJUTE
nporpamMMHoe obecrnieyeHue s
NpOrpaMMHpPOBaHUst B TEKCTOBOM PEJAKTOPE Ha
nogo6bun Arduino IDE, nporpammupoBaduu ¢
MIOMOILBIO CKPHIITOB Ha si3bIke Python, pa3zpaboTku
cucTeM ynpabjieHust Ha ocHoBe ROS. Tak xe B
COCTaB KOMIUIEKT A0/KHA BXOIUTH BUPTYyasIbHAs
Moziellb MOOMIBHOTO pob0oTa B BUPTYabHOM
OKPY>KE€HHH AJIs1 MOJETUPOBaHHS alNrOpPUTMOB
CHCTEM YIPaBJIEHHUS ¢ MIOMOLIBIO rpadHyeckoit
cpeapl.

1.3.6

YeTrip&xoceBoit
y4eOHbI#t poboT-
MaHUIYJIATOP C
MOYJIEHBIMH
CMEHHBIMH HacaJKaMH

YueOHpIl poOOT-MaHUNYJIATOP JOKEH OBITh
npeJHa3Ha4YeH I OCBOEHHS 00YHaIOIMMUCS
OCHOB pOOOTOTEXHHUKH, JUIst IOATOTOBKH
oOyualolyxcst K BHEAPEHHUIO U MOCIIEAYIOLIEMY
HCIIONB30BaHUIO pOOOTOB B IIPOMBILILJIEHHOM
NPOU3BOJCTBE.

Tun pobora-maHunynsTopa — yeTEIPEXOCEBOIA:
TpebyeTtcst cooTBeTcTBHE. J[0JDKHA OBITH
BO3MO>XHOCTb OCHAILEHHs] CMEHHBIMH HACaJIKaMU
(Hanpumep, JeprkaTeNb KapaHaala uin
¢aomacTepa, mHeBMaTHYECKas PUCOCKA,
3aXBaTHOE YCTPOMCTBO, YCTPOICTBO AJs Ta3epHOi
IPaBUPOBKH WK YCTPOHCTBO AN 3D-neuaty).
Matepuan xopryca —anoMuHUi: TpebyeTces
cootBeTcTBUE. [lnameTp paboueii 30HbI (Ge3 yuera
HaBECHOTO MHCTPYMEHTA U YETBEPTOU OCH) He
meHee 340 MM. TO4HOCTB NMO3ULIMOHMPOBAHUS He
6onee 0,2 mm. UHTepdeiic nogxmouenns — USB,
Bluetooth: Tpebyercs cooTBeTcTBHE.

Jo/KeH HIMETh BO3MOKHOCTh aBTOHOMHOI paboThl
Y BHEIUHErO yNpaBlieHUs: TpebyeTcs
COOTBETCTBHE. Y IIPaBIAIONIMHA KOHTPOJLIED
JOJDKEH OBITE COBMECTHM co cpenoi Arduino:
TpebyeTcs COOTBETCTBHE. YIIPaBJIAIONIMI
KOHTPOJUIED AOJDKEH OBITH COBMECTHM €O Cpeaoi
nporpammupoBanust Scratch, s3p1koM
nporpamMmupoBanusi C 1 061a4HBIMU CEpBUCAMMU
Tpebyetcs. JomKeH NoJepIKHUBATh NiepeMelleHUe
B JEKapTOBBIX KOOPJAHHATAX M YIiax MOBOPOTA
ocei, ¢ 3aJaHHON CKOPOCTBIO U YCKOPEHHUEM.
Po6oT-ManumnynsTop gomkeH ObITh
YKOMIUIEKTOBAaH KaK MUHHMYM CJIEAYIOLMMH
CMEHHBIMM Haca/IkaMH: MHEBMaTHYecKas
TIPHCOCKA, 3aXBaTHOE YCTPOHCTBO.

1.3.7

KoMrnexTt noneit u
COPEBHOBATEIbHBIX
3JIEMEHTOB

KomMruiexT noneif u copeBHOBATENIEHEIX SJIEMEHTOB
JUIsl IPOBEIEHHSA COPEBHOBAHMH aBTOHOMHBIX
MOOMJIBHBIX po6OTOB

1.3.8

O6pazoBaTenpHBIN
Habop [u1s u3ydeHus

O6pazoBartenbHblif Habop NpeRHa3HAYEH IS
M3Y4€HMsI OCHOB NPUMEHEHUS TEXHOJIOTHIA




Ne n/m

O06pa3zopaTenbHOe
pelleHue

KpaTkue npumepHbIe TEXHNYECKHE
XapaKTepHCTHKH

KoJ1-Bo,

TEXHOJOTHUH CBA3H U
IoT

"inTepHeT Belleit" 1 cB3M B pOOOTOTEXHUHIECKUX
cuctemax. KomIuekt npeaHasHadeH Ais
pa3paboTKH MOAETH MPOrpaMMUPYEMOTO
MoOHIBHOrO poboTa, 00JIaAaoIIEero BCTPOSHHOM
CHCTEMOH YIpaBiIeHHs, 00eCleYHBAIOLLETO
BO3MOXXHOCTb pPacHpeAe/IEHHOIO YIpaBJIeHHA
rpynnoit poGoToB.

B cocTas Habopa HOMKHO BXOAUTE: TIPUBOA
NOCTOSIHHOIO TOKa C JATYMKOM MOJIOKEHHUS - HE
MeHee 21T, KOMIUIEKT HHTEIJUIEKTYAIbHBIX
JaTYMKOB, Kamepa - He MeHee | T,
NpoOrpaMMHUpyeMBIH KOHTPOJLIED.

Bce ycTpoiicTBa, BXOAsIIME B cOCTAaB Habopa,
JOJDKHBI OBITH KOHCTPYKTHUBHO, anlapaTHO 1
IPOrpaMMHO COBMECTUMBI APYT C APYTOM.
IporpamMmupyeMslit KOHTpOJUIEp JOJDKEH
obecrneyuBaTh BO3MOXKHOCTD IPOrPAMMHPOBAHUS
Ha s3pIKe JavaScript U opraHu3aLuKn web-cepBepa
obMeHa JaHHBIMH depe3 HTepHET.
IIporpaMMupyeMbIit KOHTPOJIIEP JOIKEH
obecneynBaTs BOZMOMCHOCTD TOJKIIFOUEHUS]
BHEUIHWX YCTPOHCTB C IOMOIIBIO HHTEpdEHCcoB -
GPIO, UART, I2C, SP1, TTL, RS-485, Ethernet c
noaaepxkoit PoE (cuctema nuranus,
ocyILEeCTBsieMas Yepe3 IPOBOAHOM ceTeBOii
nHTepdeiic, no3posIONIAs M30JIUPOBAHHO
3alUTBIBATh YCTPOUCTRA).

KoMIIeKT MHTENNEKTYanbHBIX CEHCOPHBIX
YCTPOHCTB COAEPXKUT - UHPPAKPACHBIH AATHHK,
9HKOJIED, JaT4YUK PACCTOSIHUS, JATUHK OPHUEHTALUU
B IIpocTpaHcTBe. MHTeneKTyanpHble JaTUUKH
JIOJDKHBI MIPEACTaBIsITh COOON YCTpOHCTBO Ha
OCHOBE BBIYHCIUTEIBHOTO MUKPOKOHTPOJLIEPA U
BCTPOEHHOTO U3MEPHTENIBHOTO 3JIEMEHTA.
HntennektyanbHele JaTYUKU JOJDKHBI 001a1aTh
BCTPOCHHBIM LIM(GPOBEIM U AHAJIOTOBBIM
uHTepheicoM sl nepeJjayy JaHHBIX, a TAKKE
BCTPOEHHBIM NOCJIEA0BATENEHEIM HHTEpgeHcoM
7151 06 beIMHEHUS APYT C IPYT'OM B CEHCOPHEIE
CHCTEMBI.

1.3.9

ABTOHOMHBI po6OT
MaHUIYJATOP C
KOJIecaMu
BCEHAIPaBJICHHOTO
JBIKEHUS

YuebHas MOA€eIb ABTOHOMHOTO MOOHJIBHOTO
poboTa ¢ MAaHUITYJISTOPOM.

MoO6unpHeIN po6OT HOKEH NPEACTABIATH cOOO0i
YETRIPEXKOJIECHYIO MaThOpMy BCEHAIPABIIEHHOTO
JBIKEHHS.

JBurarenu GecuieTouHsle 4 1T, KaMepa ¢ YIIIOM
o63opa 120 rpagycos ¢ 12 M.

B cocTaB KOMIIIEKTA JOJHKHO BXOIUTh:
Mexannyecknii 3ax8aT

uH(ppakpacHbiit asep

2-X oceBoii oaBec

aKKyMYJISITOD




Ne o/ O6pa3zoBarTennHoe KpaTkne npumepHbie TEXHNUECKHE Kon-Bo,
j pelieHue XapaKTePHUCTHKH IIT.
KoJIeca BCEHANPABICGHHOTO IBH)KEHUS
NporpaMMHUpPYeMBI KOHTPOJLIEP ¢ BO3MOXHOCTBIO
NpOrpaMMHUpPOBaHUS B cpejie OJIOUHO-
rpauuecKoro TMNa U B CBOOOAHO
pacnpocTpaHsIeMBIX cpeax pa3paboTku ¢
NOMOLIBIO TEKCTOBOTO SI3bIKa MPOrpaMMHPOBaHUS
JaT4YUK 3ByKa
JATYHK CJIE[IOBAHUS TMHUH
FPV pexum
BO3MOXCHOCTD YIpaBJeHUs ¢ MOOHIIEHOTO
YCTPOHCTBA Yepes NPUIIOKEHUE
NporpaMMHUpOBaHHs Ha si3bikax Python, Scratch
a TalOKE CUCTEMa TEXHUUYECKOTO 3pSHMS ISl
aBTOMATHYECKOro 0OHapyXeHHsI U pacrio3HaBaHHs
3aJJaHHBIX 0OBEKTOR B paboueii 30He.
Ilonpepxka RaspberryPi Hanuune
[lonpepxka Arduino Hanuume
Ioanepxxka Micro:bit Hanuuue
CMeHHbBIN MeXaHHYEeCKUH 3aXBar,
YCTaHaBJIMBAaEMbIH Ha MOABIXHYIO IIaThOpMy
CBEPXY HalMuue
MexaHuueckuii 3aXBaT, ycTaHABIMBAEMBIH Ha
TIEPEIHIO0 YacTh MOABIKHOMN MIaTPOpPMBI
Han4yue
B03MOXHOCTE MEHATh MH(pPAKPACHYIO MYIIKY Ha
MEXaHUYECKHI 3aXBAT HAJIMUHe
Habop ans 6sicTporo
NPOTOTHIHPOBAHUS MukpoxoHTponnepHas niatdopma Arduino:
13.10 3JIEKTPOHHBIX Hanu4ue, 2
o YCTPOMCTB Ha OCHOBE KOMIUIEKT paJuoAeTanell U MPOBOAOB: HAJIMYMKE,
MHKPOKOHTPOJUIEDHOH | MakeTHas IJaTa: HaJlnude
maTgopmsl
Habop ans 6s1cTporo
NPOTOTUIIUPOBAHUS
MHuKpoxoHTposINepHast aTdopma co
3JEKTPOHHEBIX .
y BCTPOEHHBIM UHTEpIIpeTaTopoM JavaScript:
YCTPOMCTB Ha OCHOBE
1.3.11 . | HamH4Me, 8
MHKPOKOHTPOJIJIEPHOM o
KOMIUIEKT paHoJIeTaleii: HaJluuue,
nnathopmsl co
TUIaTa paclIMPEHHs: HaJIUu1e
BCTPOEHHBIM
HHTEPIIPETATOPOM
Habop ans 6eicTporo .
OJHoMIaTHBIM KOMIBIOTED: HAJIMYHE,
NPOTOTUNHPOBAHHS N
KapTa MaMsTH ¢ TIpeJyCTaHOBJICHHOM
3NEKTPOHHBIX . .
1.3.12 . ONIEPalMOHHON CUCTEMOI: Halnune, 8
YCTPOHCTB Ha OCHOBE
0JIOK NMUTaHUS: HATUYHE,
OJJHOTIATHOT'O "
KOMILIEKT Kabesel [ist NOAKTIOUEHHUS: HaTUUHe
KOMIIBIOTEPA
O6pa3oBaTenbHbIH KOHCTPYKTOP JOJIDKEH
BasoBLL npeacTaBnaTh coboi Habop asst pa3paboTku
. IpOrpaMMHUpPYEMEBIX MOJeNel aBTOHOMHEIX
1.3.13 poboToTexHNUECKHit porp py A 8
HaGop poboToB. B coctaB Habopa JOHKHO BXOAWTS:

KOMIUJIEKT KOHCTPYKTUBHBIX 3JIEMEHTOB U3
IJ1acTHKa, HpOFpaMMpreMbIﬁ KOHTpOJIJIEP ~ HE




Ne i/

Oolpa3oBaTtesbHOE
pemieHHe

Kparkue npumepHbIe TEXHHYECKHe
XapaKTEePHCTHKH

Koa-Bo,
1T,

MeHee 11T, cepBONpHBOJA - HE MeHee 310T,
JATYHUKU - HE MEHee 31T,

[TporpaMMupyeMblii KOHTpOJUIEP JOJDKEH
COZIepXaTh: MOPTHI 1715 MOAKIFOUEHHS BHEITHUX
YCTPOMNCTB - He MeHee 81T, BCTPOEHHBIN 3KpaH,
KOMMYHMKaLIMOHHBIe HHTepdetich - WiFi nnu
Bluetooth. IIporpammupyemslii KOHTpoLIEp
AospKeH obecneyrBaTh BO3MOXKHOCTD
nporpaMMHUpoBaHus poboToB B cpeae 6aouHo-
rpathuHecKoro THIa WIH B CBOOOJHO
pacrnpocTpaHieMbIX cpeax pa3paboTKu ¢
NOMOLIBIO TEKCTOBOTO SI3bIKa IIPOrpaMMHUPOBAHHSI.
Bxoasiue B cOCTaB KOHCTPYKTOPA KOMIIOHEHTHI
JOJDKHBI OBITH COBMECTHMBI ¢ KOHCTPYKTUBHBIMH
3JIEMEHTAMH, a TaKKe 00eCNeYNBaTh BOZMOXHOCTD
KOHCTPYKTHUBHOMH, annapaTHOM U MporpaMMHOH
COBMECTHMOCTH C KOMIUIEKTYIOIIMMH M3 COCTaBa
Habopa.

1.3.14

PecypcHriit
pOOOTOTEXHHYECKHIA
Habop

PecypcHslit poboToTexHHUeckuit Habop HoMmKeH
COJEPIKaTh IIACTUKOBBIE KOHCTPYTUBHBIE
3JIEMEHTBI, SJIEMEHTHl MEXaHUYECKHX Tepeiady,
KoJjeca ¥ AUCKH, COBMECTHMBIE € 3JIEMEHTaAMU
6asoBoro poboroTexHnyeckoro Habopa

1.3.15

JHaTtunk upera 6a3080r0
poBOTOTEXHUYIECKOTO
Habopa

JaTuMk 1BeTa DOHKEH OBITh DIEKTPUYECKU U
KOHCTPYKTHBHO COBMECTHUM C 3JIEMEHTAMH U
yCTpoHCTBaMu 6a30BOro poOOTOTEXHHUUECKOTO
Habopa. JlaT4MK 11BeTa JODKEH pasinyaTh A0 7
Pas3IUYHBIX OTTEHKOB LBeTOB. COBMECTUMOCTS C
3JIEMEHTaMH 6a30BOro poOOTOTEXHHYECKOTO
Habopa

1.3.16

VnbTpa3BykoBoi
JaTyux 6a30BOro
poOOTOTEXHUYECKOTO
Habopa

VpTpa3ByKOBOH AaTUHK JOMKEH OBITH
3JIEKTPHUUYECKH U KOHCTPYKTHBHO COBMECTHUM C
3JIEMEHTaMHU U YCTpoHcTBaMu Ga30BOTO
poboToTeXHHYeCKOro Habopa. Y abTpasByKoBoit
JaT4YMK JOJKEH 00ECIIEUMBATD PEXKHUM MTOMCKA
AKTMBHBIX YIbTPa3BYKOBBIX H3Jly4atenei.
COBMECTUMOCTS C BNIeMEHTaMH $a30BOT0
poboTtoTexHuyeckoro Habopa

1.3.17

3apsiAHOE YCTPOHCTBO

3apsiiHOE YCTPOHCTBO /151 3apSAKU
aKKyMyJATOpHO# 6aTapen 6a30Boro Habopa

1.3.18

ITporpamMMHBIi-
anmnapaTHbBIH KOMILIEKC
110 poOOTOTEXHUKE

KoMmneloTeprsupoBaHHas cucteMa st
TPEHHPOBKHU M MPOBEACHUS SIKCIIEPUMEHTOB JAJIst
o6pa3oBaHysl U MOBBILIEHUT KBATH(PHUKALUN B
00J1aCTH 3JIEKTPOTEXHUKH 1 3IEKTPOHUKY U

L POBBIX TEXHOJIOTHIA

MOJyJ1b KOHTPOJIbHO-U3MEPUTENbHBIN UHTEpdEiic
Habop conpoTusneHuii pa3inuuHbIX HOMHHAJIOB HA
neyaTHOM riare

Hab6op npoBoaoe u nepeMeiuex

VHuBepcanbHbIil MOAYIE ISt OQKITIOUEHHS
9KCTIEPUMEHTANIEHBIX KapT K KOHTPOJIBHO-
M3MEpUTENEHOMY HHTepdeicy




Ne n/m

ObpasoBaTtenbHoe
pelieHue

Kparkne npumepHbIe TEXHHYECKHE
XapaKTepPHCTHKH

Koua-Bo,

Kypc obyuenns:

DKcnepyMeHTabHasl KapTa C JIOTHYECKUMU

3JIEMEHTAMH

JxcrniepuMeHTanbHas kapra ¢ JK-tpurrepom
[IporpamMHoe o6ecnieueHue Kypca
ConeprxaHue Kypcea:

basoBrle JIOrnyecKre cXeMmel

Tabnuup! nepexonos, 0603HaUEHHE HA CXEME,
aoruyeckre GYHKIHH ¥ UHKIOrpaMMEl
JIOTUYECKHX 3JIEMEHTOB

bynesa anrebpa

OKcrnepyUMEeHTANbHOE NIOATBEPXKACHHUE QYHKLMH U
3aKOHOB byns

Jlornueckue anementsl B TexHonoruu NAND u
NOR

MuHAMH3ALUHSA JJOrHIECKHX CXEM C IIOMOIIBIO
kapT KapHo

INpunnun paboTsl TpUrrepa

Hccnenosanue JK-tpurrepa (cratuyeckuii u
JUHAMWYECKHUH BXOMQHOM CHrHai / MOTaKTOBBIN
PEXKUM)

Uccnemosanue UC cueTunka

ITonck ommbdox

1.4

Texnonornyeckmii npo

nias. BUO

1.4.1

YuebHo-
HCCIIEI0BaTENbCKAs
naboparopus
GHOCHIHAIOB U
HEHPOTEXHOJIOTHIA

YueOHO-NPOEKTHBII KOMILIEKC B 001aCTH
OMOCHIHAIOB YENOBEKa U HEMPOTEXHOOr Uit
Mopnyne anexTpomuorpammel, CeHcop
9JIEKTPOKapAHOrpamMmsl, Moayiib ONTHUECKOM
doTonnerusmorpammsl, Cencop
3NIEKTPO3HLEaNOrpaMMbl, MoJIyIs KOXKHO-
rajJbBaHUYECKON peakuyH. ‘
MeTtoauueckoe riocobue st NpoBeIEHUS HE
meHee | | naboparopHrix pabor.
IIporpamMHoOe obecriedeHHe 1151 BU3YaIU3HALIMH U
aHaJli3a CUTHaJIOB.

15

1.4.2

AHaJINTHYECKHUE BECEHI

IIpennasHayeHbl A5 TOYHBIX U3MEPEHHI MacChl,
NIO3BOJIAIOT KOHTPOJIMPOBATE U3MEHEHHS MACCHI C
TouHocThio 0,01 mr.

1.4.3

CnexrpodoTtomerp

IlpeanasnaueH qis onpeneaeHus ONTHYECKOM
IJIOTHOCTH, KO3 GHLHUEHTOB NPOITYyCKAHUS U
KOHLIEHTPaUMH pa3HOOOpa3HbIX pacTBOPOB

OBOPYJIOBAHME [UISI JONOJHUTEJBHBIX HAIIPABJIEHNN

XAUTEK

2.1.1

CraHok nazepHoit
PE3KH C YUCIIOBEIM
NpOrpaMMHBIM
yIIpaBJIeHUEM

CTaHOK 1711 TPaBMPOBKH M PE3KH JIA3EPOM.
JloJDKeH npesycMaTpuBaTh BO3MOXKHOCTh
06paboTKM XPYNKHUX MATEPHAIIOB, B TOM YHCIIE
KEpaMMKH, CTEKIa, oprerekna. Moayis
duneTpanuy Bo3ayxa B KoMIuiexTe. BeTpoenHoe
BoJsHOe oxyaxkaeHue. Jlazep Tuna CO2. Pasmep
pabouero crona, Mm: He menee 300*500.
MoiuHocTs nazepa, Bt: He Menee 40.




Ne i/

ObpazoBareibHoe
pelenne

KpaTkune npumepHbie TEXHHYECKHE
XapaKTepHCTHKH

Kon-Bo,

Ionnepxusaemeie dopmartsl daitna: JPG, PNG,
TIF, BMP, DXF, SVG, CR2.

BrITs)KHAS cHUcTEMA
AJId JJa3€pHOT'o CTaHKa,

(GunbTpyoLas

Haznauenue: nornomieHue ApiMa U BpeHBIX
BELLECTB NPH pe3Ke/rpaBHpOBKE,
MPOU3BOIUTENBHOCTE: He MeHee 300 mM3/4,
(UIBTPYIOIIME SNIEMEHTHI: HAJTMUHE

MHorodyHkIMOHaNBHA
A CTaHLMS IS
MeXaHUYEeCKOH
06paboTKH U
NPOTOTHIHMPOBAHUSA

VYyeGHas MoayIbHas CTaHLMS AODKHA
obecreunBaTh BO3MOXKHOCTE U3Y4EHHUS HE MEHEE
TPEX TEXHOJIOTU NPOU3BOJICTRA U3ACTINI U
06paboTKH MaTepuaos, a TaKkxKe
OpPOTOTUITUPOBAHUS U3ACTHIA.

VuebHas MOAYJIbHAS CTAHLMS JO/DKHA UMETh
CAEAYIOLUH COCTaB U XapaKTEPUCTHKHU:
Marepuan KOHCTPYKLIMHU: aTIOMHUHHIA
KonnuecTBo HampaBnsiowux: He MeHee 4 HIT.
Ha6op unrtepdeiicos:

- Ethernet, e Menee 5 .

- USB, He meHee 2 1IT.

- MicroSD: nannuue.

- Moayns 6ecnipoBoaHoi cBs3n Wi-Fi: Hanuuue.
[lanens ynpaBneHus: ¢ 3KpaHOM: HaIHYHE

Tun ynpasieHus skpaHa: CEHCOpHOE

Tun skpana: LCD-nanens

I{BeTHOCTE 3KpaHa: LIBETHOM

JMaroHane 3KpaHa: He MeHee 3,5 mioiima
[Tnatdopma nojgorpeBaemasi: HaIMuUe
INnatdopma s 3D-newatn MmarHuTHas rubkas:
HaJN4uHe

CoemectumocTh matdopmel 1ist 3D-neuartu ¢
nnatdopmoii moaorpepaeMoii: HaJuuue
CMmeHHbI# Moaynb 3D-neyaTu: HaTu4ue
Texnonorna 3D-neuatu: FDM nnu FFF
Huametp comna: He menee 0,4 MM
MaxcuMarnbHas TeMIlepaTypa HarpeBa coIuia: He
Menee 250 °C

MakcyManbHasi TeMInepaTypa Harpesa
noporpesaemoit miatdopmer: He meHee 80 °C
MuHMManbEHas TOJIIKHA clos: He Oonee 50 MKM
MakcumanbHas ToNnu-Ha ciod: He MeHee 300 MxMm
Ckopoctb 3D-neuatu: He MeHee 100 Mm/c
MaxkcuManbHbIi pa3Mep U3roTaBMBaeMOi
momeniu: He MeHee 200x210x200 mMm
Iopnepxusaemsle Matepuainst gy 3D-nevaru:
PLA-, PETG-, TPU-, ABS-, PC-, Flex-nmnactnk
JuameTp HUTH nnacTHKa: He Gonee 1,75 MM
Cencop oOHapyEeHUsI HUTH TLIACTHKA: HaJIu4Yue
QyHKIM aBTOMATHYECKOH KanMOpOBKU: HATMYHE
CMmeHHbI# Na3epHbId MOIYJb: HATHYHe
MowHocTs nazepa: He meHee 1,6 BT

DyHKIMS NTa3€pPHOrO rPaBUPOBAHUS: HATMYHE
DyHKUMS Na3epHOM pe3Ku: HATTUUME

Pasmeps! paboueit obnactu: He Menee 200x200 MM




Ne n/m

ObpazoBaTtesibHOE
peuieHue

Kpatkue npuMepHble TEXHHUECKHE
XapaKTEePUCTHKHU

Kou-Bo,

Tlonnep>xupaembie MaTepuanisl: Oymara, KapToH,
JIEpeBO, IIACTHK, KOXKa

CmeHHBIH Moaynb (pesepoBanus ¢ UITY: nanuuue

MakcumanbHas CKOpPOCTh BpalUCHHMs INMUH/IEIS:
He MeHee 8000 06/MuH

MaxkcumanpHbii AUaMETp 3aKKUMa NAaTpoHa: He
MeHee 4 MM

®peza: Hanuuue

QyHKLHS MIOCKOCTHOTO U 0OBEMHOI0
bpe3epoBaHus: HaH4Ue

[Moanep>xrBaeMble MaTepUaibl: IEPEBO,
TEKCTOJUT, TLTIACTHK

Koxyx 3aluTHbiA: Hanu4yue

Ouxw 3a1uTHbIEe ¢ Y P-DUIBTPOM: Hanuuue
AnanTtep NUTaHUs: Han4une

KoMnnekr 3anacHbIX yHKIIMOHATBHBIX
3JIEMEHTOB: HaJM4yHe

Dpe3epHBlii CTAHOK ¢
UIIY y4eOHb1i
Bounb10ii ¢
TIPHHA/IEKHOCTIMH

Haznauenue: o6paboTka MOJIENbHBIX BOCKOB,
TUIACTHKOB, IPEBECHUHBI, LIBETHBIX METAJLJIOB
THIL: ¢pesepHsiil ctaHok ¢ UITY,

KOJIMYECTBO ocel: He MeHee TpeX (XYZ),

MaKCUMaJIbHOE KOJTHYECTBO 060p0TOB B MHHYTY:

e meHee 15000,
aBTOMaTHYECKasi CMEHA HHCTPYMEHTA: HATMYHE

Habop dpes

KomuyecTBo ¢pes: e menee 10 mmr.

DpesepHElif cTaHOK
yueOHBII

Hasnauenue: o6paboTka MoIeNbHBIX BOCKOB,
TUTACTHKOB, IPEBECHHEI

THIL: (pesepHbii ctaHok ¢ UITY,

KOJIMYECTBO Oceil: He MeHee Tpex (XYZ),

MaKCHMaJIBHOC KOJTHYECTBO 060p0TOB B MUHYTY:

He MeHee 7000

2.1.7

31 npunTEp
npogeccHoHaNbHBIM

Tun npunrepa: FDM, FFF,

Marepuan (ocHoBHO#): PLA,

KOJIMYECTBO TNeYaTalolUX roJIOBOK: He MeHee |,
pabouuii cTOI: ¢ HOJOTPEBOM,

pabouas obnacts (XYZ): ot 300x300x400 Mm,
MaKcuMaJlbHas CKOPOCTh NevaTH: He MeHee 150
MM/CeK,

MMHHUMAJIBHAs TOJIIHHA clost: He OoJiee 20 MKM,
3aKpBITHI KOPITyC: HATUUHE,

OXJIAKAECHUE 30HBI NIEYaTH: HATHYKE

2.1.8

31 npuHTEp YueOHBIH

Tun npunrepa: FDM, FFF,

martepuan (ocHoBHO#): PLA,

KOJIMYECTBO MeyaTaroluX roJIOBOK: He MeHee 2,
paboyuit cTON: ¢ MOOrpeBoOM,

pabouas o6nacts (XYZ): ot 180x180x180 mm,
MaKCHMaJbHasi CKOPOCTh neyaTu: He meHee 150
MM/ceK,

MHWHUMAaNbHas TOJIMHA ¢J10s: He Oosiee 20 MKM,
3aKPBITHIA KOPITyC: HATUYME,

OXJIAXKAECHHE 30HBI [EYaTH: HAJTMYHE

ITnactuk qns 37

Tun nnactuka: PLA, TonuyHAa HUTH: HE MEHEE

50




No n/m O6pa3zoBaTenbHOE KpaTkue npumepHble TEXHHYECKHE Koa-Bo,
peulenne XapAKTEPHCTHKH LT,
reyaTu 1,75 Mm
Jlnist TpaBeHuUs eYaTHBIX IJ1aT B PACTBOPE
XJIOPHOTO Xene3a,
2.1.10 Emxocts ans BO3JYLIHBIA HACOC; HAJIUYHUE, 1
TpaBJEHUs TUIAT
HarpeBaTellb )XHIKOCTH C MOJAePKaAHUEM
NIOCTOSIHHOW TeMIepaTyphl: HAJTHUUE
Jlns nepeHoca pUcyHKa ¢ TpaHcgepHoi Oymaru Ha
2.1.11 | Ymior raty, 1
rimajgkas NOJUPOBaHHAs MOBEPXHOCTh: HAJIMUHE,
NIapOreHepaTop: HET
2112 Tpancdephas Gymara Ha3snauenue: a5 nepeHoca pUCyHKa MJaThl Ha 30
CTEKJIOTEKCTOJIUT
2.1.13 CTeKJ10TeKCTOUT Tun: FR4-1, Pasmep: He menee 100* 100 mm 100
@en: pabouas remneparypa, °C: ot 100 go 480,
nasnsHUK: paboyas TeMnepatypa, °C: ot 200 g0
2.1.14 ITasnpHas cTaHLysA 480 5
MonHocTs nastibHKKa: He MeHee 50 BT,
Kepamuueckuii HarpesaTe.b: HaTHUHE
2.2 IHEP/KN '
Komrnexr
NOSICHSIO LM Peanuzauus rMccnenoBaTenbckuX ¥ MHKEHEPHBIX
291 puznueckue u paboT ¢ UCTIONB30BAHHEM HE MEHee HEThIpeX 1
XUMHUYECKHE OCHOBEI noTpeduTeneil U He MeHee MATH HCTOUHHKOB
paboTEl UICTOYHUKOB 9NEKTPO’HEPFHH.
SHEpruu :
Ilanens ¢ conHeunsimu Gatapesmu 0.5 B, 840 mMA:
He MeHee | .,
Ilanens ¢ conneunsiMu H6arapesmu 1.5 B, 280 MA:
HEe MeHee | 1., :
Ianens ¢ conHeynbiMu Gatapesmu 2.5 B, 420 MA:
He MeHee | UT.,
Hmxenepnas nuatdopma a51s cbopku
3MIEKTPUUYECKHMX Lenei: He MeHee | .,
Mopayae noacBeTkU: He MeHee | mT.,
Mopayne noTeHIMOMETp: He MeHee | wiT.,
VueGHbiii HaGop 1 IIVIEI{LFynL C MbE303JIEMEHTOM (3yMMEPOM): HE MEHEE
NPaKTUKYMOB ? .
299 " A JIETEDHATHEE Mopayns ¢ NaTpoHOM M JaMIOYKOH: HE MeHee | 1
p as

sHepreTuka. Bee B
oaHoM"

HIT.,
Monyas MoTop 6e3 penykropa: He MeHee | 1T.,
Ha6op 1BeTHBIX AUCKOB 11 JEMOHCTPALIUH
ONTHYECKMX WIUTIO3NH: Haln4vue,

Hab6op nactuH 115 3aTeMHEHUs] MOy e ¢
COJIHEUHBIMU baTapesiMU: HaIWYHE,
Monaynb-konaencatop 5@, 5.4B - He Menee | wr.,
Habop BeTpoBoOro poropa: Hanu4ue,

Benrtunsarop: He meHee | wr.,

BeTpopoit ueTsipexnonactHoi potop B cbope:
Halu4ue,

BetpoBas Typ6una: He MeHee | 1OT.,

I'eHepaTOp ¢ py4HBIM NPHUBOJIOM: HaJIM4HE,




Ne o/ O6pa3oBaTennnoe KpaTkue npuMepHbIe TEXHHYECKHE Koua-eo,
B pelLieHne XapaKTepUCTHKH 1T,
Mounens aBToM0O0uUIIA: HE MeHee 1 mIT.,
DNEeKTPOABUIaTEND [l MOJIENH aBTOMOOMIIS,
paboTalomui OT TOTNIMBHOM BOAOPOAHON SuekKku:
Hajanyue,
Mopaynb A1 U3MEpPEHMs TOKA U HaIPSHKEHHS:
HaJlM4yue,
Moayne NUTAaHUS: HATHYME,
USB-nogknoueHne 4j1si NpSMOro MOAKIIOYEHHS K
KOMIIBIOTEPY: HAIMYHE
Jnst u3ydeHus 1 IporpaMMUpPOBaHUS PAa3IIMUHBIX
€XXMMOB paboTsl THOPUIHON CUCTEMBI
Mogens rubpuaHoro P P PHA
223 KOHIEHCATOP-aKKyMYJISTOpHas GaTapesi- I
aBTOMOOMIIA. N
TOTJIUBHBIH 31EMEHT O cOOPOM JJTaHHBIX Ha
CTEH/E.
[TocTpoeHure cHcTeM SHEProMEHEPKMEHTA, B TOM
KoHcTpykTop s o
YHCJIE JIEKTPONIMTAHHE YCTPOHCTB OT
224 HM3YYEHUS SJIEKTPOHUKH 1
BO30OHOBJISIEMBEIX HCTOYHMKOB SHEPTHHU Yepes
W 3HEPTETHKU .
uHtepdeiic USB.
Komnnekt
MOSICHSIIOIUH
DKCTIepUMEHTHI 110 3HEProcHA0KEHHIO MOIEIH
dbusnUeckue u
3NEKTPOMOOHIIS C UCNIOJB30BAHHUEM HE MEHEE
2.2.5 XHMHYECKHE OCHOBEBI 1
YETBIPEX Pa3IMYHEIX UCTOYHHUKOB
paboThl HCTOUHUKOB
QNIEKTPOIHEPTUH.
SHEPrUU U 3JIEMEHTHI
MEXaHNKH
" Hanuuue He MeHee ByX KaHa/lOB, MAKCHMAJIBHOE
JlaGopaTopHbiit
2.2.6 BBIXOJHOE HanpspkeHue: He MeHee 30 B, 1
UCTOYHHUK ITUTAHUSA 5 .
, MaKCHMAaJIbHBIH BBIXOJHOM TOK HE MeHee 5 A
["'enepaTtop Bogopona [lonyuyenue Bogopoaa u 3apsaka
297 JUTSL 3apsiIKU METaJUIOTHAPUIHEIX KapTPUIXKE, 1
- METAJIJIOTHAPUIHBIX NPOM3BOAMTENBHOCTE BOJOpoOa: He MeHee 50
KapTpumKen mJ/MuH. HucToTta Bogopoaa He MeHee 99,999 %.
Coznanue BO3AYIUHBIX ITOTOKOB JJIst
9KCIIEPUMEHTOB B 00J1aCTH BETPOIHEPIETHKH.
Hanuuue He MeHee MATH CKOpoCTeil BpalieHus
22.8 HmuTarop BeTpa p pattt 1
pOTOpa U MyJbTa TUCTAHLIMOHHOTO YIIPABJICHUS.
B03M0OXHOCTh U3MEHEHMS HATIPaBICHHS IIOTOKA
BO3AyXa U 3amycka 6e3 paccerBaTesis.
B03M0HOCTh HATIONBHOM ¥ HACTOJIBHOM
29.9 HmuTtaTop coMHEUHOro | yCTaHOBKH. BO3MOXHOCTh HMHTALIMH 3aTCHEHHSI 1
o CBETa (nacMypHBbIit neHs). Mcnonp30BaHue rajJoreHOBbIX
TPEIOLIHX JIaMIl.
IlonyyeHne QUCTHIITUPOBAHHON BOMJEI.
2.2.10 Huctunnstop y A p A 1
[IpousBoauTENBEHOCTD: HE MeHee | Ji/u
MaxcumanbHOE KOJHYECTBO KaHANIOB: HE MeHee 4
I"azoananuzarop . o
2.2.11 Pabounit nuanazon temneparyp: ot -40°C no 1
BOJOpOAA o
60°C
. B03MOXXHOCTH IPOBOJANUTE SKCTIEPMEHTEI:
VuebHr1it Habop s POBOA p
[Normoimaromas 1 oTpaxxateibHasi ciocOOHOCTb
2.2.12 NpaKTUKYMOB 1

"TepmaneHast sHeprus"

Pa3IMYHBIX MATEPHUAIIOB
@DoKycHpoBKa cBeTa JIMH30# DpeHens




Ne /n Ofpa3oBaTeanHoe KpaTkne npumepHbIe TEXHHYECKHe Kon-Bo,
peleHune XapaKTePHCTHKH IIT.
Tennosast KOHBEKUMS U HACTIOEHHE
TennonpoBogHOCTE
Temnouzonauuga
CoHeYHbIH TETIOBOH KOJIEKTOP ¢ HACOCHOM

LUpKYIsLUen

ConHeyHo- TeMIOBOH KOJIEKTOP €
TepMOCH(OHHBIM 0OpallieHHeM

H3MeHeHne cKopoCTH MOTOKa

Cxema Konnekropa ¢ TernooGMeHHUKOM

Cxewma Konnekropa ¢ napagiHOBBIM TEILIOBEIM
pe3epByapom

[TapaGoaUTHUECKMIA KOJUIEKTOP € HACOCHOM
LHpKyIsLyent

HedokycrpoBka

KauecTBeHHas AeMOHCTpauus GpyHKIHOHAIBHOTO
NpUHUMIA paboTh!

HccnegoBanue TEpMOINEKTPUIECKOTO FeHepaTopa
KonuyecTseHHOE onpeneneHme 3aeKTpuyeckoi
MOIIHOCTHU

Cocras:

Mogayne [TorenuuomeTp - He menee | 1T.
OcHoBHo# 670K - HE MeHee | T.

ConHeuHBIH KOJIEKTOp - HE MeHee | wT.
[TapaGonuueckuii KoJIeKTOp - He MeHee | T,
Tpy6ka abcopbep - He MeHee | wiT.

Mopyns JIuH3a - He MeHee | .

Ilornomaroumii MOOyne - He MeHee 1 1T,
IMTornomaroimuit Mogyns ¢ 4yepHoit u Genoit
MOBEPXHOCTEHIO - HE MeHee 1 LuT.

Mopyns ITomna - He meHee | wiT.

Mogyns TepMoaIeKTpUUECKHH - He MeHee | HIT.
Bopgsanoii tennoobMeHHHK - He MeHee | IIT.
IMapadunoBEIi TemIo akKyMyasTop - He MeHee |
IIT.

Habop Tpy6ok - He MeHee | 1mT.

Mopyns nuTanus - He MeHee 1 1T.

Mopyne DnexTpoMoTop 6€3 peayKTopa - He MeHee
| .

Kopnyc namnel - He MeHee | wit.

Jlamna - He mMeHee 1 wT.

I{udporoit MyNETUMETp - He MeHee 2 IUT.
JlabopaTtopHelii TepMOMETp - HE MeHee | miT.
Kefic ans pazmeieHns KOMIIOHEHTOB Habopa - He
meHee | mir.

JloxeMeHT 7151 KOMIIOHEHTOB Habopa - He MEHee
| mr.

Oxnaxcparolias MOJCTaBKa - HE MeHee | 1mT.
Hlyn anst u13smepeHus TeMneparype! - He MeHee |
LIIT.

Obox - He MeHee 2 IT.

Mogayns [Iponennep - He meHee | wiT.

CrakaH ¢ AeJCHUsIMU - He MeHee ] 1T.




Ne i/

Ob6pa3oBaTenbHOe
pemieHue

KpaTKne NPHMEPHBbIC TCXHHYCCKHE
XapaKTEepHUCTHKH

Koa-Bo,

W3meputenbHbIH NPOBOJ YEPHBIH - HE MeHee 2 MIT.
W3MepuTeNbHBIH POBOA, KPAcHBI - HE MeHee 2
LT.

WHcTpykuus 1t Hayana paboTs! - He MeHee | .
Cxema pa3MelleHHs KOMITOHEHTOB Habopa - He
MeHee | 1T,

2.2.13

Vye6Hpiit Habop aJs
NPaKTUKYMOB
"I'naposnepreruka"

HaGop nomxeH BKIIO4aTh:

Mopayne rugpaBanyeckoil TypOUHBI -He MeHee |
LIT.

Habop ast yctaHOBKU Moy sl TypOMHEI -HE MEHEeE
1 .

Mopayns MaHoMeTp, He MeHee 2 6ap

Monyne MaHOMeTp, He MeHee 4 Gap

BryckHoit pazreM -He MeHee | wiT.

HabGop nnst obecniedeHus noToxa, JUaMeTp He
MeHee 4 MM 1 He Ootee 5 MM

Habop nnst obecrneyeHus: noToka, AUaMeETp HE
MeHee 8 MM U He Oonee 9 MM

Habop nns obecneyenus noroxa, 1uameTp He
MeHee 12 MM U He Gofee 15 MM

ANIOMUHMEBEINA Kelc 1J11 XpaHEHUS U
TPaHCTIOPTUPOBKU Habopa -He MeHee | wiT.
ACHHXPOHHBIH reHepaTop -He MeHee | wiT.
Moaynb A ©3MEpeHHs! TOKa U HATIPSDKEHUS -He
MeHee | 1T,

Mogayne Jlamna -He MeHee | miT.

Monyns CU]I, 2MA, kpacHslii -He MeHee 1 1T.
Mopnyns curHaneHelif -He MeHee | T,

Monyns MoTop-6e3 peaykropa -He Mmenee 1 wT.
Huxenepuas nnatdopma ans cbopku
DNEKTPUYECKUX LieNei Manas -He MeHee 1 .
Monayne Pe3uctop -He MeHee 1 miT.

IlpoTouHas kamepa -He MeHee | 1T.

Habop uBeTHBIX JUCKOB AJIST HIIIIO3KH -HE MeHee |
HLIT.

HaGop coenuHUTEIBHEIX 2JIEMEHTOB -HE MeHee |
LT,

Bopomep ¢ gucniieem -He MeHee | mT.

XOMYT -He MeHee 2 HIT.

HHcTpykuus no 6e30nacHoMy HUCIOJIb30BaHUIO
KOMIIOHEHTOB Habopa M HauaJbHOMY 3Taly BBOJA
B 5KCILTyaTalMIo -He MeHee | T,

Brxutageiin co cxeMoit pazMeneH|s KOMIOHEHTOB
Habopa -He MeHee | mT.

Txauenrnii nutanr 12 / 18 MM, gnuua He meHee 0,2
M

CoenuHHUTENBHBIA POBOA YepHBIH, He MeHee 50
cM

CoeauHHUTENBHBIA IPOBOA KpacHbIH, He meHee 50
cM

CoeaMHUTENBHBIA IPOBOJ YEPHBIA, He MeHee 25
cM




Ne n/m

O6pa3zoBaTesibHOE
pelenue

KpaTkne npumMepHbIe TEXHHYECKHE
XapaKTepUCTHKH

Kou-Bo,

CoeanHHATENBHEIA NPOBOA KPacHEBIM, He MeHee 25
cM

II1aHroBEIi XOMYT ¢ PEBOJILBEPHON FOJIOBKOH ¢
LIECTUrpaHHBIM OOJITOM U3 HeprkaBelolei ctanu -
He MeHee | wT.

[TepexpaTriBatoLyii 6ak , MIACTHK, 00bEM He
MeHee 6 1

JloxeMeHT U3 BCTIEHEHHOTO MaTepraa ans
pa3MelLeHHs] KOMIIOHEHTOB Habopa -He MeHee |
IIT.

Metoaudeckue Matepuasbl ¢ MOAPOOHBIM
OIMCAHUEM NPOBEAEHHUS SIKCIEPUMEHTOB HAIMYHE

2.3

I'EO-A3JPO

2.3.1

Jlroburensckas )
MOOUNBHAS BO3MYIIHAS
CHCTEMA C
BO3MOXHOCTEIO
BH3YaJbHOTO
YIIPaBJIEHHUS OT
IIEPBOTO JIMLIA

JIroburenbckast MOOUNIBHAS BO3AYIIHAS CUCTEMA
JJIs TIPOBEIEHUS a3pOPOTOCHEMKY MECTHOCTH U

OTZAENbHBIX 00BEKTOB ®opm-

dakrop: ycrpoiicTBo win Habop aJist cHopky,
KaHaJl CBSI3W YNpaBJICHHUs] CUCTEMOH: HaJIH4ue,
MaKCUMalbHas AabHOCTh NepeJayy JaHHEIX: He
MEHee 2 KM,

6€eCKONIEKTOPHEIE MOTOPBI: HAJIMYHE,
NOJNIETHBIA KOHTPOJJIEp: HAJTMYHE,

MOJIEPHKKA ONTUYECKOM CUCTEMBI HABUTAIlUH B
NOMEILEHUM: HAIWYHE,

MOAYNb (POTO/BUAEOKAMEPHI pa3pellleHUEM He
MeHee 4K: Hanuuue,

moayins Hasuranuu GPS/TJIOHACC: nanuune,
MyJIbT YIPABJICHUA: HAIUYHE,

aKKyMyJiITOpHast batapes ¢ 3apsigHBIM
YCTPOMCTBOM - HATUYUE

NPOrpaMMHOE NPUIIOKEHUE IS
NpOrpaMMHUPOBAHMUS U YIIPABJICHUS, B TOM YHUCJIE
IUI1 cMapT(HOHOB: HalM4YKe

Make. paccTosiHMe noJiera He MeHee 18 km
EmxocTh akkymynsaTopa He MeHee 3500 MAu
Macca ne 6onee 570 r

232

Vuebuas neraomas
poboToTexHHueckas
cuctema ¢ CV xamepoit

Dopm-dakTop: yeTpoHcTBO 1M Habop s
cbopxy,

KaHaJ CBSI3M YNPaBNEHUS CUCTEMOMN: HATTMYHE,
KOJIJIEKTOPHBIE MOTOPBI: HAJIHYHE,

MOJNIETHBIA KOHTPOJJIEP ¢ BO3MOXHOCTBIO
NpOrpaMMHpPOBAHUSL: HATUYHE,

NOJAACPIKKA ONTHYECKOM CUCTEMB] HABUTALIMHU B
MOMELIEHUH: Halu4He,

moayns Wi-Fi BuIeokamepsl: Hanu4ue,
Kamepa ONTHYECKOTo NOTOKa: Hajluyue,
niepesapsbkaeMas akKyMyJIaTopHas 6aTtapes :
Hanmn4ue,

NpOrpaMMHOE NPUIOKEHHE AJIS
NporpaMMHpPOBAHUS U YIIPaBIEHHs, B TOM YUCIIE
JU1s1 cMapTQOHOB,

(YHKLMs TPOrpaMMHPOBAHUSI HECKOJIBKHX

20




Ne o/ O6pazoBaTenbHoe KpaTkue npuMepHbIe TEXHHYECKNE Koa-go,
B penleHne XapaKTEePHCTHKH IT.
TIETAIOMMX pOOOTOB Ha OTHOM YCTPOMCTBE:
Hajnyue
MatpudHEI MHAMKATOP C MOJYJIEM [IATUHKA
PacCTOSHUSA C KpaCHBIMU M CHHUMH CBETOIMOIAMH
8x8 — 1 mr.
MuUKpOKOHTpoOIEp: ABYXbSIEPHBIN C OTKPBITBHIM
KOJIOM
Pacmmpenue: 14-KOHTAKTHBIH MOPT pacluMpeHns
(12C, UART, SP1, GPIO, PWM, ucrounux
MUTaHMSA)
Macca He 6onee 90 rp
MakcumanbsHoe NojieTHOe BpeMsi: He MeHee 13
MHUHYT
2.3.3 Ioauron ans BITJIA CetuaToe orpaxieHHe 30HbI nosneton 3x3x3 MeTpa 1
IporpammHo-
anrapaTHblii KOMIUIEKC .
IlporpamMHo-annapaTHeIH KOMILIEKC Ha 6ase
234 JUIst TIJIOTUPOBAHHUS 1

TUIAHUIETHOIO KOMIIbIOTEpa Aisl ynpaeieHus bBC

HecnunoTHoro

BO3YIIHOIO CY/HA

TIporpammHoe 10 nns pororpammerpudeckoit o6paboTku

POrp JAHHBIX MIPEAMETHOM ¥ a3pOOTOCHEMKM C 1IEJBIO

obecrnieueHue ais N .

2.3.5 .. | TIONY4YeHHUs! TPEXMEPHBIX MOAEIICH, 10
doTorpamMmeTpudecKom .

OpTo(OTOMNNIAHOB, UU(PPOBEIX MOJIEEH MECTHOCTH
obpabotku
U penbeda
o ITpoTHBOYJapHEIH ITAHIIET )11 IPOBEIECHHUS
IIpoTuBOYHapHEIit P yaap FULA TIpOBEAL

2.3.6 TOJIEBBIX paboT, B T. 4. cO0pa JaHHEBIX Ha 10

TUIAHIIET

MECTHOCTH

GPS-npuéMHuUK 1711 OpUeHTHPOBAHUS Ha
GPS/T noHacc-

2.3.7 MECTHOCTH M € BO3MOKHOCThIO cOopa 3
NpUEMHHUK (HABUTATOP)

reONnpOCTPAHCTBEHHBIX JAHHBIX
UITatuB co
23.8 ., .. | Iltatus ays poroanmaparypsr 2
cepuueckoii roJoBkoi
ITanopamHas ronoBka jist CbEMKM ChepUIeCKuX
239 [TanopamHas ronoBka p A ep 2
naHopam
3epKanbHEbIA @oToanmnapar A1 CkEMKH chepHUECKUX MTaHOPaM,

2.3.10 doToannapar + Ha3eMHOH QOTOrpaMMETPHH U NIPEAMETHOM 5
00bEKTHB CHEMKH
[upoxoyronasHbiit N

2.3.11 POKOY " " OG6BEKTHB AN CHEMKH chepUYECcKUX ITaHOpaM 2
obpexTus "duinain

JlazepHBIil fanbHOMEp AT H3MEPEHUS PACCTOSHUIN
2.3.12 JlazepHslii fanbHOMeEp IJIs1 CO3/IaHus TOUHEIX 3D-Mopenel noMmenieHuii u 5
JIpYrUX 00OBEKTOB
Hoctym IIpenycTaHOBNEHHBIH AOCTYH K MH)OPMALHOHHO-
HMH(OPMALIMOHHO- KOHCY/IBTallMOHHON 06pa3oBaTenbHOM OHIaMH-

2.3.13 KOHCYJIbTaLIUOHHOM cpelie, (BKIIOUasi KOMIUIEKCHOE MHQOPMALMOHHO- 3
o6pa3oBarenbHOM MeToguueckoe obecreueHune peannusanuu 6a3oBoi
OHNafH-cpenie 4acTH MPOrpaMMBI)

octyn k Be6-I'MC ¢ nporpaMMHBIM

2314 | Be6-THUC flocty porp 1

obecneueHreM Aist c6opa JaHHBIX

2.4 HAHO

24.1 Hano naGopaTtopus




Ne n/m

OGpa3zoBartesibHOE
_pelnieHHe

Kparkne npumepHble TEXHHYECKHE
XapaKTEePUCTHKH

Kou-Bo,
IUT.

24.1.1

Mertannorpapudeckui
MHKPOCKON
UCCIIEIOBATENBCKOTO
Knacca

O6acTh NPUMEHEHHS] MUKPOCKOTIA — aHAJIN3
MHKPOCTPYKTYP HENpO3pauyHbIX OOBEKTOR,
MeTaJNIM4eCKUX aeTanei, poToinadaoHOB,
OIpeJieIEHUE BEAMYMHBI U PACIIONOKEHHS 3€pEH
MeTaJla, KOHTPOJIb COCTOSIHUS CTPYKTYPBI
TIOBEPXHOCTHOTO CJI0s1 HccleyeMoro oOpeKTa,
BBISIBJICHHE MUKPOJE(EKTOB, BhISBJIEHHE NEDEKTOB
KPHCTAJIJTMYECKOTO CTPOCHHUS.

MeToas! UCCIEeOBAaHUMA: OTpaXK€HHbIH CBET,
CBETJIOE MoJie, TEMHOE noJie, nonspuszauus, JUK
KOHTpPAacT

24.1.2

CTCpCOMI/IKpOCKOH

CrepeoMukpockon cuctemsl I'peHa ais
MaHUNYJISALMHA ¢ 00bEKTaMU, penapoBalbHON
paboThl, oLleHOYHOTO npocMoTpa. KpatHocts
TpaHchokauuu: He meHee 1:7,8. Pabouee
paccrosinue: He MeHee 110 mm. CBeToanOaHBIH
KOJIbLIEBOM OCBETHTENb: Hanu4Ke, llBeTHas
uudposas kamepa: Hanuuue, [Iporpammuoe
obecneueHue: Haauuue, Pabouas crauius:
HaJIU4He.

24.13

Kawmepa nns
Mukpockona C-Mount

Isernoit CMOS ceHcop: Hann4ue,
Matpuua: He MeHee 1/2.3",
unrepodeiic: USB 2.0,

nutanue: 5 B

24.14

®dotoannapar s
9KCIIpece
dororpadupoBanus B
JabopaTropuu

Pazpemenue matpuipi: He Mmedee 20 M,
pEeXHMBI HOKYCHPOBKH: aBTOMATHYECKHH, pyUHOH,
TaiiMep: Hanu4yue

24.1.5

AHaTUTHYECKHE BECHI

IIpenna3naueHs! 471t TOYHBIX H3MEPEHHUH MAacCHl,
TIO3BOJISIIOT KOHTPOJIHPOBATh H3MEHEHHUS MACCHI C
ToyHocTh10 0,01 M.

24.1.6

JlabopaTopHble BECHI

IlpenHa3HaueHs! AJ1s1 TOUHBIX U3MEPEHHI Macchl,
MO3BOJIIOT KOHTPOJIMPOBATH U3MEHEHHSI MacChl €
TOYHOCTHIO | MT.

2.4.1.7

I'omorenusarop
BEPXHETPHUBOHEIH

['omorennsarop ¢ repMETUUHBIMH NPOOUPKAMHU.
ITepemernnBanye, TUCEPrupoBaHuUE,
rOMOFeHU3aLMs U MepeMalbIBaHUs C IOMOILBIO
OJHOI CUCTEMEI - BOBMOXHOCTD IT€PEMEIINBATh
NECTUKOM, POTOP-CTAaTOPOM, CTEKJITHHBIMU U
METaJNIMYECKUMH LIapPUKAMHU,

XuUMH4ecKH cToHKas rnacTMacca
USB-untepdeiic nns ynpapneHus 1
JOKYMEHTHPOBAHHUSA

[Toa/10H [AJ1si 3aUIMTH OT MPOTEUEK HHUIKOCTH

24.1.8

Huctunnsrop
J1abopaTopHbIiA

JMCTUNAATOD 3IEKTPUYECKUI AJIS [TOJTy4EeHHUs
JMCTUITUPOBAHHOM BOJKI U1 HYX I NabopaTopHH
aBTOMATU3UPOBaHHBIN, IPOTOYHBIH.
[Ipou3BOAUTENBHOCTE OT 3 Jj1/4ac, eMKOCTh Daka-
HaKONuUTeJs OT 6 11

24.19

VipTpa3zBykoBas Moika

INpeaHa3HaueHa AJ1s OYUCTKM 0Opa3LOB, a TaKKe
HeOONBIINX NabOpaTOPHBIX MPEAMETOB,




Ne i/

Obpa3zoBaTtenbHoe
peleHHe

KpaTkue npuMepHble TEXHHYECKHE
XapaKTEPUCTHKH

Kox-Bo,
IUT.

yJIBTpa3ByKoBasi NpoOONOAroToBKa 00pa3IoB.
AHanoroBoe ynpasjieHHe

JByx4acToTHas ynbTpa3ByKoBas MOKa —
BO3MOXKHa U MHTCHCHUBHAs U OepekHast YUCTKa B
onHo#t moaenu. Lludposoit nucruieit oroOpakaer
YCTAHOBJIEHHBIE U TEKYLIME 3HAUCHHUS
apaMeTpoB;

BoamosxHocTh Harpesa oT 30 g0 80°C;
OTkiroueHe HarpeBa Npu OTCYTCTBUM XKHIAKOCTH
B BaHHE;

ObpaboTka ynbTpa3ByKOM HAUHHAETCS
aBTOMATHYECKH TI0CIIe

JOCTIDKEHUS 3ajaHHO M Temneparypsl; Kopnyc
MOJKH BEBITIONHEH U3 HEPXKAaBEIOLIEH cTalu,
YCTOMYMBOM K KaBUTALIMH.

O61eM BaHHBI OT 2 11

24.1.10

Knacc yue6HpIX
30HAOBBIX
npo¢dunometpos (¢
C3M)

Busyanuzanus TBEpIOTENEHEIX MUKPO- U
HaHOCTPYKTYp ¢ noMoueo C3M

O6paboTka U KonH4YecTBeHHBIN aHann3 C3M
N300 paXKeHHH

24.1.11

Llentpugyra

Munn uentpudyra ays 3aga4 MUKpouIbTpaumm
U pa3geneHus B pabouem auamnasone (10 6000
06/muH). Bmectumocts, mit: 8x2,0. Taiimep,
aBTOMAaTHYECKOE OTKPBITHE KPBIIUKH, 3a1UTHAS
KpPBILIKA

24.1.12

MarHuTHas Mellaska ¢
NOJOrPEBOM

IlpeanasnaueHa ais paboT ¢ XKUAKOCTAMH,
HpPOLIECCAMU PACTBOPEHHUS, IIPUTOTOBJICHHUS
OJHOPOJHBIX CYCTIEH3UH U 3MYJIBCUH, IITATUR B
KOMILIEKTE, HHCTPYMEHT IPOOONOATOTOBKH.
JuanazoH HarpeBaHus teminepatyp: 50—500°C.
Makc. o6bvem (H20): 5 n

24.1.13

Harpesartenbhas
IUTUTKA

Ilnmatka HarpeBarenbHas nabopaTopHas ¢
MHJMKALMEH TeMnepaTypsl U BO3MOYKHOCTBEO
PEryIMPOBKH TEMIIEPATYPbI; HHCTPYMEHT
npo6oToAroToBKH. [luanasoH HarpeBaHusl
temnepatyp, °C: 50-500

Makc. Ob6wem, 1: 10

Cxopoctb HarpeBa, K/mun: 5

HarpesarespHas nnactuHa, Matepuan: Kepamuka

24.1.14

Boasuas 6ans

IIpennasHayeHa s pemeHus 3anay
TEPMOCTATHPOBaHUsl, HE TPEOYIOLIUX BHICOKOM
TOYHOCTH NOJAEPIKAHUS TEMIIEPATYPHI U
OJHOPOJHOCTH TEMIIEPATYPHOTO TI0JIs B pabouem
obweme. [IpumMenseTcs 111 TepMOCTATHPOBAHHS
obpas1oBs U Npob B cTakaHax, konbax u Apyroi
nabopatopHo#t mocyze. JluanasoH peryjaupoBaHus
Temneparypsl, °C: +5 —+200

OOpeM BaHHEL, J1: 8

24.1.15

CymunbHeld mkag

JlaGopaTopHelii cymunbHBIHA mKad [15ist HArpeBa,
BBICYLIMBAHHS U TEMIOBOH 00pabOTKH pa3iMyHBIX
MaTepHaJioB B BO3AYIIHOH cpeae rnpu
Temneparypax jo +350°C




Ne i/m

O6pa3zoBarenbHOe
pelnieHHe

KpaTkne npuMepHble TEXHHYECKHE
XapaKTepUCTHKH

Koun-Bo,
IIT.

24.1.16

Hcrounuk nutanus
nabopaTopHbIi

TIpenHa3HayeH A NPOBEIEHHS OMBITOB I10
(bU3MKe U DNEKTPOXUMHHU.

KauecTBO BEIXOAHOTO TOKA MO3BOJNSIET
KCTIONIB30BATh €r0 B MUKPOAJIEKTPOHHUKE.
BrixogHoe Hanpspxenue o 30 B, BeixonHoi# Tox
10 5 A. 3aiura ot neperpy3ki 1 nepernoiroCoBKH
DJIeKTPOHHOE OTKIIIOYEHHE HArpy3ku. Bricokas
CTaOMJIBHOCTB M MaJIblif YPOBEHB MyJTbCALIMM
[InaBHas ycTaHOBKA BBIXOJHBIX [1ApaMETPOB
perynstopamu 'PYEO/TOYHO

24.1.17

Pedpakromerp

IIpenHa3HaueHHBIN A1 ONpeAeTIeHUs TToKa3aTeneit
NIPEJIOMIIEHHS HEArPECCUBHBIX NPO3PauHbIX
XKUAKOCTEH U pacTBOpOR. J{uana3oH U3MepEHuUs:
nokasartesis npeaomiaenus (nD) ot 1,2 go 1,7
MaccoBOH J0JIM CYXHX BeLUECTB (Caxapo3hl) B
pacteope ot 0 1o 100 %

24.1.18

Cocyn Hrroapa

Cocyn Iproapa npegHasHaueH AJs AJIUTENBHOTO
XpaHeHHs1, TPAHCTIOPTUPOBAHUS M UCITOJIB30BAHUS
HEOOIBIIMX KOJUYECTB XKUIKOTO a30Ta.
BmecTuMocTs He Menee 10 i

24.1.19

MydenpHnas neus

JlabopaTopHas MydenbHast neus st OATOTOBKH
npod B XMMHYECKOM aHAIM3E, POBEACHHSI
HarpeBa, 3aKaJlku U 00>kxura MaTepHasoB B
BO3AYLIHOM cpefe npu Temneparypax go +1000
°C. O6beM paboueli kaMepbl, He MeHee JI: 5

24.2

Kommekr "Hpoctbie n3mepuTeabHble npubopsb’

24.2.1

DNeKTPOHHBIH
TEPMOMETP

ONEKTPOHHBIA TEPMOMETP CO LIYTIOM U YAOOHBIM
uHTepdeticoM. [[uanazoH usmepeHus
temneparypsl, °C: ot -50 go +150

Paspewenue, °C: 0,1

IlorpemHocts, °C: 0,5

2422

Ph-metp
CTaLlMOHAPHBINA

bricTpoe onpenenenne pH pactBopos. JJuanazon
usMepenus, pH: ot 0,00 no 14,00

Pazpemenue, pH: 0,01

Tounocts, pH: £0,2

Hanvune aBToOMaTHyecKol M pydHO# KanuOpOBKU
10 OJJHOM, ABYM TOYKaM C TPEMsi CTAaHAAPTHHIMU
OydepupiMu pactopamu (pH 4,01, 7,01 u 10,01)

24.23

Kongykromerp
KapMaHHEIH

Onpenenenue NpOBOAUMOCTH, a TAKXKE

coJep kaHusi cojield B BoAe U ko3 duumenTa
obmeit xecTkocTH. [Jrana3oH u3MepeHus
npoBoAUMOCTH, He MeHee 0—20 MCm/cM,
norpemHocTs He 6onee 2%, repMeTHUHBIH KOpIIyC,
aBTOMAaTHYeCKasg TePMOKOMITEHCALIUS

2424

ABTOMaTHUYECKHE
MHKPOTIUIIETKH
NEpEMEHHOT0 00bEMa,
MKk 1-10

KonuuecTBo kananog, wr.: 1
Ilpupamenue, mxa: 0,01
ToyHocTh, %: 2,5

2425

ABTOMAaTHYECKHE
MHKPOIMIIETKH
nepeMeHHOro o6bséMa,

KonuuecTBo kaHayoB, wrT.: |
IMpupamenue, mx: 0,1
TounocTs, %: 2




Ne n/m

OGpazoBartenbHoe
peleHune

KpaTKne IIPHUMEPHDbIC TEXHHYECCKHE
XapaKTCPUHCTHKH

Koa-Bo,

Mk 10-100

24.2.6

ABTOMAaTHUYeCKUE
MHKPOITHIETKH
nepeMeHHOTro 06pEMa,
M 100-1000

Konuuectro kaHanos, wr.: |
IMpupamenue, Mxi: 1
Tounoctb, %: 1

2.4.2.7

Buckosumerp 0,34

Bucko3nMeTp CTEKIISIHHBIN NpeHa3sHauYeH 11
OIpeZeeHUsA KMHEMaTHYECKOH BA3KOCTH
Hpo3pauHbIX xuaxoctei. d kanumnsapa, mM: 0,34
JlMamna3oH u3MepeHuit sa3kocty, mm?/c: 0,6-3

24.2.8

Buckosumerp 0,56

Bucko3zumeTp cTeKISTHHBIH NpeHa3HayeH 115
OIpeeNICHUst KHHEMAaTHYeCKOH BSI3KOCTH
npo3payHbIX xuaKocTeil. d kanumsipa, mM: 0,56
Jlnana3zoH uaMepeHuit Bs3koctu, Mm?/c: 2-10

2429

Hab6op apeomeTpoB

IlpenHa3HaueH a5l U3MEPEHHUS MJIOTHOCTH.
Juana3zoH u3MepeHus INIOTHOCTH, KI/M3, HE MeHee
750 no 1800

Konunyectso B Habope, IT., HE MeHee 19

2.4.2.10

TepmomeTp ciupToBOii

[1pubop s u3MepeHus TeMIIEpaTyphl B
naboparopuu. HacTeHHBIH, ciupTOBO#H

24.2.11

bapomertp

ITpu6op nns uaMepeHus: arMocGhepHOro aBJIeHHs
B 1aboparopuu. [[nanaszoH usmMepsemMoro
nasnenus, Ila: ot 80 000 no 106 000

J1ana3zoH U3MepsieMoro AaBIeHHs], MM.pPT.CT.; OT
600 mo 800

Llena nenenus mkansl, Ia: 100

IleHa geneHust mKajibl, MM.PT.CT.: |

2.4.2.12

INcuxpomerp
rurpometp 0-25

ITpeqnaszHaueH 11s onpeaeneH!s ypoBHS
BJIQ)KHOCTH BO3/lyXa B MIOMeLIeHHH. J{uana3oH
U3MEPEHHs TEMIIEPATYPhl CyXoro TepmomMeTpa ot 0
°C mo +25 °C.
JnanasoH U3MepeHHs OTHOCHTENBHOMN BJIAXCHOCTH
B 3aBHCUMOCTH OT TeMIlepaTyp:

ot 20% mo 90% npu Temneparype: ot 5 °C go
125 °C.

24.2.13

Icuxpometp
rurpometp 15-40

IlpenHasHaueH AJst onpeaeneHus: YpORHs
BJIAXKHOCTH BO3/lyXa B NIOMeLIEeHUH. JnanasoH
M3MEPEHUst TEMIIEPATYPEI CYXOTO TEPMOMETPA OT
+15 °C po +40 °C.
JMana3oH U3MepeHHs OTHOCUTENEHOMH BJIAXKHOCTH
B 3aBHCHUMOCTH OT TEMIIEPATYpP:

oT 20% no 90% npu Temneparype: ot +26 °C go
+40 °C

ot 40% no 90% npu Temneparype: ot +23 °C no
+26 °C

oT 54% no 90% npu Temneparype: ot +20 °C g0
+23 °C

24.2.14

IIITaHreHMpPKYJIb

ITudpoBoit TaHreHIUPKYIIH
TexHHuecKkue XapaKTepUCTHKH
HnuHa usmepenus, mm: 150
Pazpemenue, mm: 0.01
TounocTs, MM: £0.03




Ne i/ Oo6pa3zoBaTenbHOe KpaTkue npuMepHbie TEXHHYECKHE Kous-Bo,
B pellieHne XapaKTEPUCTHKH IT.
udporoii, c aBTOMaTHYECKUM BEIOOPOM
NIpe/IeIOB U3MEPEHHUS], U C U3MEPEHUEM
TEMIEePaTyphl, HAIMYKE TEPMOIapbl U KOMIUIEKTa
npoBoJOB. Bribop rpenenos usmMepeHus -
ABTOMaTHYECKUMH
HuanazoHe U3MEPEHHst MOCTOSIHHOTO HAaIpsKEHUs
B 1000
Marna3oHe U3MEPEHHs [IEPEMEHHOTO
2.4.2.15 | MynsTumertp A P P 2
H6anpsnxenuss B 1000
Huana3oHe uaMepeHus nocTosiHHOro Toka A 10
HuanasoHe uamepeHus nepemeHHoro toka A 10
PazpsiiHOCTE IIKANBl MyJIETUMETpa OTCUETOB
orcueroB B 4000
Pexxum «1po3BoHKa» - eCTh
@ukcupoBaHue pe3ynsTaToB M3mMepeHuit DATA
HOLD - ecTp
Komniekr
243 "JIaGopaTopHas 1
nocyna"
["opyio mupokoe, 3aBUHYMBAIOLIAS KPBIIKA
banka 1515t peakTHBOB
243.1 Marepuan: niactuk 50
U3 IUIacTHUKa TUN 1
O6nvem, mii: 100
I'opso mupokoe, 3aBUHYUBAIONIAS KPBILIKA
baHka f1st peakTHBOB
2432 Marepuan: ninactux 50
M3 MJI1acTUKa TUI 2
O61vem, Ma: 250
I'opno mmMpokoe, 3aBUHYHBAIOIIAS KPBILIKA
Banka n5st peakTHBOB
2433 Marepuai: niacTik 50
U3 TUlacTUKa THN 3
O6Bem, mii: 500
) ['opno mMpokoe, 3aBUHYMBAIOLIAS KPBILIKA
banka st peakTHBOB
2434 Marepuan: racTik 30
U3 IacTuka tum 4
O6wem, mut: 1000
2435 boxkc mrarus Ha 50 npeamMeTHEIX cTexkon 10
T TUIACTUKOBBIH MaJIpli Marepuan: nosucTupon
2436 Bokc mrratus Ha 100 npeaMeTHBIX cTEKOS 10
T IJIACTHKOBbIH 60Jb1I0H | MaTepuan: nonuctipos
Marepuan — TeMHOE CTEKJIO
ByTeuie/cxnsiHka pis
.. | T'opno 6yTeiny y3koe
24.3.7 PEAKTHUBOB C NPUTEPTOH 24
boGKoH Tun | Kprilmka 3aBMHYMBAIOILASCS
P O6Bem, mi: 100
Marepuasn — TeMHOE CTEKIIO
ByTeute/cknsiHKa 115t
.. | Topno 6yTbunu y3koe
2.4.3.8 pEAKTUBOB C MPUTEPTOM 12
DOGKOR THL 2 Kpsiika 3aBuH4HBaoIascs
p O6sem, Mit: 500
Marepuan — TeMHOE CTEKIIO
ByTeus/cknsHKa A
.. | Topno 6yTeimy y3koe
2439 PEaKTUBOB C MPUTEPTOH 12
006KoM TH 3 Kpbilnka 3aBuH4MBaOascs
P O6nem, ma: 1000
Buans! nis 06pa3uos CTexnsiHHBIE C KpBILIKAMU
2.4.3.10 50
Thn 1 O6pem, Mit: 3,85 -5
Buansr gyig o6paziuos CTeKJISIHHBIE C KPBILIKaMH
2.4.3.11 A obpast P 50

THn 2

O6vem, Ma1: 5,5 - 7




KpaTkne npuMepHbIe TEXHHYECKHE

Ne o/ Obpa3zoBaTesibHOE Koui-Bo,
= pelienue XapaKTEPHCTHKH IT.
Buaner nns o6pasior CTeKITHHBIE ¢ KPBIIIKAMM
2.4.3.12 THH 3 O06pem, Mi1: 9,5 -12 >0
Buans! s o6pasios CTexnsHHBIE C KPBILLIKAMU
2.4.3.13 ™I 4 O6mvem, mit: 12,5 -15 >0
2.4.3.14 1130p OHKa Bioxnepa Tun Huametp, mm: 60 10
2.43.15 Eop OHXa bioxkepa v Huametp, mMm: 80 5
24.3.16 Boporika manas Pasmep, MmMm: auamertp - 56, BpicoTta - 80 24
CTEKJISIHHAs
24.3.17 Bopona bonpmas Pasmep, mm: nuametp 100 , BeIcOTa - 150 16
CTEKJISIHHAY
2.43.18 Boponxa cpenmss Pa3mep, MM: nuamerp - 75, BricoTa - 110 24
CTEKJISTHHAS
243.19 Boponka cpennss Pasmep, mm: auametp - 50- 75, Beicota 60— 110 30
T NOJIMIPONUWINICHOBASI Marepuai: noiunponuiaeH
Brmapurensnas yamka | Marepuan — dapdop
2.4.3.20 ™I 1 O6meM, Mit: 25 - 40 20
Brinapurenbhas yamka | Marepuan — dapdop
24321 THIT 2 O6weMm, Mit: 50-70 20
, BrmnaputensHas yamka | Marepuan — dapdop ‘
2:4.3.22 THUI 3 O6bem, mi: 100-125 20
2.4.3.23 Eg ;%“K FUUL MBITBA JlabopatopHsiii EpnK, 601bHIOM 6
2.4.3.24 Epuiuk A MurTes JlaGopaTopHbIi EpLIMK, Manblii 6
poOHpOK
Kanuctpr! nns
JUCTUIIMPOBAHHOM Marepnan — nonunponunexH
2.4.3.25 - 2
BOJIBI C KPBIIIKOM O6sem, 1: 5
(moaumponuaeH)
Kanensuuis: qis
2.4.3.26 | HHOAMKATOPOB O6pem, mut: 50 5
(Ilyctepa)
2.4.3.27 | Konba tun 1 Obmem, mn: 100 48
JIHOo mockoe, koHUueckas 6e3 mnuda
24328 | Konba tnn 2 Obren, wma: 250 72
HHo nnockoe, KoHMYecKast 6e3 nuiuda
24329 | Konatin 3 Obzewm, mx: 500 7
JHo nnockoe, koHuYeckas 6e3 nuda
24330 | KonGa tun 4 Obrem, mat: 250 72
Kpyrnoponnas, 6e3 nmuuda
24331 | KonGatun 5 Obrem, mat: 500 48
KpyrnogonHas, 6e3 miunga
2.4.3.32 | IlpoGku k xonbam [Tpo6ku na 10/19 mnud, 14/23 U 26/29 mmmdur 120
Kpucrannuzarop
24333 | (lamxa O6sem, m: 1000 5
KpHCTaJTU3aLMOHHAs )
T |
Kpucrannuzarop
24334 | (Yawka O6nem, mit: 300 5

KPHUCTAIIM3aLIMOHHAS)




Ne o/ Oo0pa3zoBaTenbHoe KpaTkue npuMepHbIe TEXHHYECKHE Kos-Bo,
s pelieHue XapaKTepUCTHKH I0T.
THI 2
2.4.3.35 | Mensypka tun 1 O6wem, mut: 250 10
2.4.3.36 | Mensypka tun 2 O6bem, mit: 500 10
24337 | Mepubie muMHIpS! O6sem, mn: 10 12
v | \
24338 | MepHbie MIMHIpE! O6bem, Mit: 25 12
THI 2
24339 | MepHEE WHHAPE! O6beM, MIT: 50 12
THI 3
2.43.40 | MepHEI KyBui C O6mbem, 1: 1 4
JENeHUIMH
Habop noxpoBHBIX B xaxapiit Habop BxoauT 1000 cTexon pasmepom
24341 5
CTEKOJI 18x18 mm
24342 Habop npeameTHbIx B Ha6op Bxonut 100 cTexon pazmepom 26x76 mm, 50
T CTEKOJT TOJIHIMHOK 1 MM
2.4.3.43 | IlpompiBanka npomseiBaika 250 mi1, 11/3 6
Opnnopazosrie nunetku | O6beM, mit: 3
2:4.3.44 IlacTepa Vnakoska - 100 mT. >
24345 | !TAMOTKA CTERIIHKAL, | ()60 yin: 10-25 20
U3MEpUTENbHAs
24346 | POOUPKAXMMINECKAT | b\ o\ 14 100
tin 1
24347 | [IPOOHPKA XMMHECKRT | b\ o 0 16 100
THI 2
24348 | IpobupKaummiecias | p ooy 100
TUI 3
24.3.49 Tpoduu x mpoGupram Marepuan: nnacTuk WM pe3uHa 50
Ha 14 MM
2.4.3.50 Hpobuu k mpodupxam Marepuan: niacTUK UK pe3uHa 50
Ha 16 MM -
2.4.3.51 IpoGiau x npobupkam Marepuan: niacTUK WK pe3uHa 50
Ha 2] MM
24352 |llpobupxa O6mbem, M1 15 200
neHTpudyxHas tun 1
C 3aBMHUYMBAIOLIEHCS KPBILUKOM U FOOKOMH
[Ipobupka YCTORYMBOCTH
2:4.3.53 LUEHTpHU]Y>KHas TUII 2 O6wem, mut: 50 100
Martepual — NoJUIPONIeH
2.4.3.54 Ipobupia O6pem, mut: 2 -5 M 200
Onnengopda
SHTapHas, TNIOCKOAOHHAs, ¢ BAHTOBOM KPBILIKOH
2.4.3.55 IIpobupxa, U NPOKINAJIKO# 40
KYJIbTypanbHas O6nen. a1 30
CaeTJ10€ CTEKJIO ‘
2.4.3.56 | Cxnanka tun | O6bewm, mt: 2500 2
Caetioe CTeK10
2.4.3.57 | Cxnanka tun 2 O6bem, m: 1000 4
2.43.58 | CnuproBka Tun CJI-2 O6xem, mir: 1000 iO
Marepuan: cTeksio
2.43.59 XHMUYECKHU CTaKaH Co mikanoi, c HOCHKOM 50

BBICOKHUH THI |

O6GpeM, Mi1: 50




Ne o/ O6pa3oBarenbHoe KpaTkue npumepHble TEXHHYECKHE Kon-Bo,
s pemenue XapaKTepHCTHKH LIT.
2.43.60 XHMHHefKHH CcTakaH Co mkanoi, ¢ HOCHKOM 70
BBICOKWH THII 2 OGbeM, mi1: 150
XUMHYeCKHH cTaKaH Co mxanoi, ¢ HOCUKOM
2.4.3.61 BBICOKMIA THIT 3 O6svem, Mit: 250 80
2436 | XUMHMCCKHA CTaAH | 00 e 500/600 30
BBICOKHH Tun 4
243,63 | XHMHMCCKHA CTAKAN | (oo 1000 30
BBICOKUH THII 5
2.4.3.64 | CrexuisiHHble namouky | Jlns nepeMelurBaHust 20
2.4.3.65 | Ctynka c necrom Tum 1 Marepuan — dapdop, nect s kommexTe 15
Huametp, MMm: 60
2.4.3.66 | Ctynka ¢ nectom Tum 2 Marepuan — dapgop, nect B komnexte 10
Hnametp, mm: 80
2.4.3.67 | Crynka c nmecTom THI 3 Marepuan — bapgop, nect s kommexre 10
Huametp, mm: 100
. Marepuan - papdop
2.4.3.68 | Turens BeicOKMii THI | O6bem, mut: 30/50 10
. Marepuan - dapdop
2.4.3.69 | Turens BEICOKHMH THII 2 Oem, mit: 90/125 10
. Marepuan — papdop
2.4.3.70 | Turenp vu3xuif Tun | O65em, m: 30/50 15
. Martepuan — papdop
2.4.3.71 | Turens HU3KMIA THT 2 O6mem, mi: 8/15 10
N Matepuan — dapdop
2.4.3.72 | Turenas Huskuii Tun 3 O6sem, m: 100/125 10
24373 |Yamma Metpuan | | MATCPHAT — CTEKIIO 100
HuameTp, MMm: 60
Marepuan — crexio
2.4.3.74 | Yamxa [Terpu Tvmn 2 Pasmep, mm: 100x20 100
2.4.3.75 | Yawxa [letpu tim 3 Marepuan — nnactuk 100
Hdunamerp, Mm: 60
24376 |YawkaTletpnran4 | MATCPHaN — MIaCTHK 100
[nameTtp, mm: 90
Marepuan — crexio
2.4.3.77 | Oxcukatop 6e3 KpaHa Tinaverp, m: 180/250 3
KCHKATOD ¢ KDAHOM Marepuan — crexino. Hanuuue otBepeTus ans
2.43.78 o | pCKp Hacoca 3
Hnawmetp, mm: 240/300
I KCHKATOD ¢ KPAHOM Matepuan — crekno. Hanuuue otBepeThs s
24.3.79 i 2 pexp Hacoca 3
Huametp, mm: 100/125
Komnnexr
"
2.4.4 Pacxoannie 1
MaTepHaJbI 114
obopyaoBanus''
[Tunuer
244.1 MPELU3MOHHEI AHTHUMATHUTHEINA 2
AHTUMATrHUTHBIN
H3pnekarens
2442 MarHMTHBIX Pa3snpIx pazmepoB 1

NnepeMEIMBarOIIMX




Ne n/n O0pa3zoBaTenbHOe KpaTkune npumepHbie TEXHHYECKHE Koun-Bo,
] pellleHHe XapaKTEePHCTHKH IHT.
3JIEMEHTOB
Tepmonapa ans
2443 MYJIbTUMETPOB Tepmonapa BrIHOCHAS 2
BBIHOCHAsI
OnHopa3oBbIe HOCHKU
2444 s mukpornunetku 10 | O6svem, miut: 10 2
MK
OnHopa3oBBIE HOCUKH
2445 JUTSE MAKPOTTUTIETKH O61eM, Mxi: 100/200 2
100/200 mxn
OnHOpa30BBIE HOCHKH
2.4.4.6 JJ11 MUKPOITUIIETKH O6mem, mxut: 1000 2
1000 MK
2.4.4.7 i}(l)dfl;’ 1;:1:0p S(C)T;?]p pH bydepnriit pactsop pH 4,01, yn. o 20 ma 25
2448 16;,};;(16),61; };I.’I:Op ‘;(C)T;;? pH Bydepnsiit pactsop pH 6,86, yn. no 20 mu. 25
2.4.49 5;?:5:;”})};;_ cl\:f::;) aﬂﬂﬂ PactBop a4 xpaHenust pH-metpos 2
2.44.10 Crékna npeaMeTHBIe CrexJio ¢ MEeTKaMu 11 ONTHYECKO MUKPOCKOTIHM 5
24411 Ctéxna npeametHsie ¢ | Habop U3 natuaecsatd mpeIMeTHBIX cTeko ¢ 1 )
JIYHKOH JYHKOH
24.4.12 | Créxna nokposHsie B kaxnp1if Habop BxoauT 1000 cTexon pasmepom 5
18x18 MM
Hcnons3yetcs B kayecTBe UMMEPCHOHHOIMA
2.4.4.13 | Macno MMMEPCHOHHOE | XHIKOCTH Mpu paboTe ¢ GHOJOrHIECKMMHU 5
MHKpOCKONaMH
Habop peaxtuBoB s
OKPacKkl Ma3KoB TI0
I'pamy. (I'eHuman T . . .
24.4.14 | BHONET, HEHTpATHHEI €HILMaH BHOJIET, HEUTpasbHbIi KpacHBIH, JIIOros 1
. p-p, YKycHasl K-Ta JiefisiHas
KpacHBIit, JIIoros p-p,
YKyCHasl K-Ta JIeAsSHas)
4 dnmo 0,1 5
A3zyp-Do3un
METHUJICHOBEIH ronyboi
2.4.4.15 (o Pomarosckomy- A3yp-D03uH METHIIEHOBBIH rony6oit 1
I'mmze) pearent as
IOATOTOBKHU pabouero
p-pa
2.4.4.16 Kanancxuit Gans3am Jnst ckneHKH ONTHYECKUX CTEKOJ 1
250 mn
[pobupku
24417 MHKpOUEHTPUDYXHBIE | TIpoOUpKkU MUKPOLEHTPH(DYXKHBIE THIIA 4
T Thna dnnexgopd 1,7 Onnennopd 1,7 min, Hectep.
MJI, HECTED.
Komnnexr
2.4.5 "O0menabopaTopHbie 1
npuHajJiekHocTn"
24.5.1 Wratus s npoGupox, HlTtarue ans npobupok, d 20 MM 10

d 20 mMm




Ne n/n

Od6pa3zoBaTenbHOe
pelleHne

Kparkue npumepHbIie TEXHHYECKHE
XapaKTEPHCTHKH

Kou-Bo,

24.5.2

ItaTiB nabopaTtopHslii

IIpenHasHayeH Ojs 3aKperieHUsT XUMHUYeCKoH
nocyas! 1 06opyaoBaHus. 3aKUMBI (JIANKH),
KOJIBLIO, KPETEXH OTIMTEI U3 CTalld U MOKPBITHI
NOpOKOBO# Kpackoid. OcHOBaHME LITATHBA
BBINOJIHEHO U3 CTallH, IIOKPBITOr0 MOPOLIKOBOH
KpacKoM, LITaHra — U3 HEpXKaBelolleH ctanu.
CrangapTHasi KOMIUIEKTALIMSA:

- lllraura - 1 mr.;

- OcHoBaHue - | mr.;

- Jlanka aBynanasi ¢ Kpernexom - 2 IIT.;

- KospLio ¢ kpenexom - 3 1uT.

10

2453

I taTuB-noacraBka ajis
MUINETOK
YHUBEpCANbHBIA Ha 5
J03aTOpPOB

HTaTtuB-noacTaBKka [ulsl MUNETOK YHUBEPCATbHBIH
Ha 5 103aTopoB

2454

Konctpykrop
MOJIEKYJISIPHBIX
mozeneii Nel

Kommnext ansa cbopxy Moaeneii Moiekyn
pasIMYHBIX BEILECTB (OPraHHYECKUX U
Heoprannueckux). [llapoctep)xHeBbIE (OTKPHITHIE)
1 00BeMHBIE (KOMIIAKTHBIE) MOJIENIH MOJIEKYT -
HabOpHI LBETHBIX M1aCTMACCOBBIX IAPOB
(MOAENMPYIOIMX ATOMBI XUMUYECKHX DJIEMEHTOB)
Y COEIMHUTENIBHBIX CTEPXKHEH, MOJEITUPYIOIUX
pasiMyHBIE BUABI XMMHUeckuX cBsazeil. Okpacka
IIApOB COOTBETCTBYET MPUHATOMN CTaHAAPTHOM
LBETOBOH MHAMKALMH. B mapax umerorcs
OTBEPCTHUS, B KOTOPBIE BCTABJISIOTCS
COEIMHUTENIbHBIE CTepxHU. OTBepCTHS
PacnonoKeHbl Ha MOJESX aTOMOB TaKUM
o6pa3oM, YTo Npu cOopKe Mojeselt MOTEKY
COBMIOAAOTCS YIIbI MEXIY XUMUYECKUMHU
CBSI3SIMHU.

2.4.5.5

KoHctpykTop
MOJIEKYJISIPHBIX
Moaeneii No2

Kommnnekt nns cbopxu moaeneii Mojekyn
pasIMYHBIX BEIIECTB (OPraHUYECKUX U
Heoprannyeckux). LllapoctepxHeBrie (OTKpBITHIE)
¥ 00beMHBIE (KOMITAKTHBIE) MOAEH MOJIEKYJ -
HabOpKI LIBETHBIX IJIACTMACCOBBIX 1IAPOB
(MOZENMUPYIOMX aTOMBI XUMHUYECKHX 3JIEMEHTOB)
1 COEJMHUTENIBHBIX CTEPIKHEH, MOJEIUPYIOUINX
pasiMYHEIE BUABI XMMHUUECKUX cBsa3el. Okpacka
1IAPOB COOTBETCTBYET NPHHATOH CTaHAAPTHOM
LBETOBOH MHAMKALMU. B mapax umerorcs
OTBEPCTHS], B KOTOPHIE BCTABJIAIOTCS
COEIMHHUTENIBHBIE cTEPHHU. OTBEpCTHS
PAacIoIOKEHEI HA MOJEIISIX ATOMOB TaKHUM
o6pa3om, 4To MpH c6OpKe MoJeell MOJIEKY
coOI0Aa0TCS YIIIbl MEXY X UMUYECKUMHU
CBSI3SIMH.

24.5.6

CKansIens co
CMEHHBIMH JIE3BUAMMU B
KOMILJIEKTE

Ckanpnens, 5 yNnakoBOK CMEHHBIX JIE3BUIA B
KOMILJIEKTE

20

24.5.7

Ha6op rpy3os no 10
mryk(mo 50 r.)

B ynaxoske - 10 mryx rpy3os, Becom o 50 rp.
Kaxxaprii

10




Ne i/ Obpa3oBaTeabHoe Kpatkue npuMepHbIe TEXHUYECKHE Kou-Bo,
* pelleHHe XapaKTEePHCTHKH LIT.
2.4.5.8 HaGop an KIOBETA C METAJNINYECKUMH TIACTUHAMH 5
9IEKTPOIN3A
Jloxka-1unarens AjIMHa
24.5.9 200/210 mmM, Hnuna 200/210 MM, HepxkaBeroLast cTanb 20
HepXKaBeronias CTallb
Jloxka-mmnarens
2.4.5.10 | dapdoposas, nauHa ®dapdoposas, pnuHa 120 mm 10
120 MM :
Jloxxka-mnarens AuHa
2.4.5.11 180/200 MM, TII2CTHK Jnmuua 180/200 MM, nnactux 15
CropuHLoBKa-rpyia
24.5.12 oben 25/30 Mt o6vem 25/30 ma 10
2.4.5.13 Mrna npenaposanyHas Hrna nns npenapupoBaHus MeTajIMyecKas 10
MeTaJLIn4ecKas
Hepxarens nns B
2.4.5.14 | npobupok ruamMeTpoM 5:1; ?a;g;gme;p :f;?l}; OK AaMeTpOM 10 =25 mu, 10
10-25 mm P B
Ulnnupt ans Tor el IIMILEI 1abopaTopHsIe, CTamb, AnuHa oT 200 oo
2.4.5.15 | muana ot 200 10 400 . PATOPHEIE, CTATE, A A 10
400 mm
MM
24.5.16 Hposora ¢ saxcimami Tok He MeHee 4 A, IByXLIBETHBIE 40
KPOKOJHI
24.5.17 ES%HHeqHaﬂ rafeis ¢ ConHeuHas naHess ¢ usb 2
[InacTunsl
2.4.5.18 | xpeMHuUEBBIE IInacTuHBI KpEMHHEBEIE 10
COJIHEYHbIE
2.4.5.19 | Dnemenr [lenasToe anemeHT [lenkTe, TOK 2-4 A 10
2.4.5.20 | Bo3aymHslit paguaTtop | paadatop HeGOJIBINON MOIIHOCTH JIs1 OXJIAXKIAECHHUA 10
IlraTuB noa npoOHpKU
2.4.5.21 Snnensiopda Tatue nox npodupku dnnennopda 5
2.4.5.22 UltaTus a1 npoGupox Hlrtatus Ha 10 npobupok 15
Ha 10 npobupok
2.4.5.23 Iliraris ps npobupox IItaTue Ha 20 npobupok 10
Ha 20 npobupok
Tepmoc 3 BakyymHBIH, 13 HepkaBerowwei ctani. O6bsem, Mi:
2.4.5.24 | HepxaBerole cTanu, vy ’ p m ) > 2
. 500
500 My, BaKyyMHBIi
24525 | 3ampriere ok r());gg; 3allUTHEIE TIPO3payHble AJis 1JabopaTopHBIX 20
3alyTHas Ofexa, XJIon4yaTobyMaxkHble, pa3HBIX
Sanuryag oaexaa pa3MepoB. Marepuai: 6s13p
2.4.5.26 | (xanar) [InoTHocTh: 142 /M2 15
XJI0MIaTOOyMaXKHbIE Cocrag: 100% xnonok
I1peT: Genplit
Hutpunossie, pasmep S, HeonyapeHHEIE,
24597 IlepyaTKu HUTPHIIOBEIE | MHKPOTEKCTYpalys NajbLEeB, BHyTPEHHEE 2
e pasmep S CHHTETUYECKOE NMOKPBITHE (MOTMYPETAHOBOE),
AQL 1,5, B ynaxorke 100 .
24598 IlepyaTkn HUTpUioBele | Hutpunossle, pazmep M, HeonyapeHHEIe, 7

pasmep M

MHKPOTCKCTYpalusi NnaJbl€B, BHYTPCHHEC




’KeJIE3UCTOCUHEPOAUCTHIN (KeNTas KpoBsiHas
conp), XKumkoe crexio, Moa KPHUCTaJNTUYECKUH,
Kanuit 6pomucteiii, Kanuit 6GpoMHOBAaTOKHUCIIBIH,
Kanuii fioguctsit , Kamus ruapookeun, Kanus
HUTpat, Kanus nepmaHraHat KpycTalId4ecKui,
Kaneums vutpar, Keacupl anroMoaMMOHHHBIE,
KBacuer amomMoxanueBsie, KBacipl
’ene30aMMOHuUIHbIe, KBaclpl XpoMOKaiieBbie,
Ko6ansT azoTHOKHMCHEH, KOGansT cepHOKMCIBIH
ceMuBOAHBINA, KobanbT X10pucThIit, 6-BOAHEIHA,
Kanuit xenesocunepoauctsiit (KpacHas KpossiHast

Ne i/ O6pa3soBaTesbHOE KpaTkne npumepHbie TEXHNUECKHE Kosn-Bo,
pelllenue XapaKkTepHCTHKH IUT.
CUHTETHYECKOE MOKPEITHE (MOTHYPETAHOBOE),
AQL 1,5, B ymakoske 100 mir.
Hutpunoesie, pazmep L, HeonyapeHHsie,
24599 ITepuaTky HUTPHJIOBBIE | MUKPOTEKCTYpaLlMs ManbUeB, BHYTPEHHEE 1
o pasmep L CHUHTETHUYECKOE MOKPBITHE (ONHYPETaHOBOE),
AQL 1,5, B ymakoBke 100 mir.
Habop Hab i BIii- [IKana
2.4.5.30 | KpUCTAUIMYECKUX TeJ abop MUHEPAJIOTHHCCKUH, TIPUPOLH 1
Maoca
Nel
Habop Ha6Gop MuHepanoruyeckuii, npupoIHbli
24.5.31 | xpUCTATUIMYECKHX TeJ o ’ ’ 1
» KOJUIEKLIMOHHBIH
No2
2.4.5.32 | Cyxoe roprouee X03. 10
24533 | Tom ) MeTULIHCKHI 20
aKTHBUPOBaHHBIN
2.4.5.34 | Pe3uHKHM yNakOBOYHBIE | YIAKOBOYHBIE 0,5
2.4.5.35 | Crperu-nnenka obepToyHasi 3
12.4.5.36 | ®onpra ynakopoyHas JNTIOMHUHHEBAs 3
2.4.5.37 | Zip—naketsl pa3sHBIX pa3MepoB 500
2.4.5.38 | BarHble nanoyku BaTtHsle nanouxu 5
2.4.5.39 | BarHbie gucku BaTHBIe 1MCKH 5
2.4.5.40 | CTukepsl TOHKHE CTHKepBI TOHKHE KaHLENSIpCKHe 50
2.4.5.41 iip&l;ﬂammap Kep o KapaHJamu/MapKephl U1s CTEK/a PasHBIX [IBETOB 20
2.4.5.42 | CKoTY ABYXCTPOHHMH | NBYXCTPOHHHMII ILMPOKMIA 10
2.4.5.43 | CKOTY OIHOCTOPOHHHH | pasHBIX pa3MepoB 10
HuavkaTtopHas Oymara yHuBepcalibHasi Habop
(100 nonocox), @unsrpoBanbHas Gymara Becosas,
QunbTpoBaibHas 6ymara «KpacHas nenran, Genas
JIEHTa, CUHAA NE€HTa, KpyrH paguyc 11 cm; AMMuak
BOIHBIHA, AMMOHUIH BaHaqHMEBOKUCIBIIA, AMMOHUI
ABYXPOMOBOKHUCIBIH, AMMOHHMIA
dbochopHOKUCHBINA, AMMOHMS poAaHUI, AMMOHUS
xyopuj (XMOpHCTHI aMMOHMIT), ALIETAT LIMHKA
((CH3COO0)2Zn), AuetoH, bopnas kuciora,
I'excan, ['nnpokap6bonar Hatpus NaHCO3
(HaTpuit yrnexucnetiit Kucislit),
Pacxonnrnie JByxxpomoBokucslit kanuii (K2Cr207), XKenesa
2.4.6 MaTepHasbl 0 okcanart, XKenezo cepHokucioe 7-BogHoe, JXene3o
PEAKTHBBI xnopHoe Il1, 6-sogHoe, Kannii




Ne n/m

O6pa3zoBaTenbHOE
pellleHHe

KpaTkue npuMepHbIe TEXHHYECKHE
XapaKTePHCTHKH

Koa-po,

coJib), JInmonHas kucnoTa, JInTuii a30THOKUCIIBIH,
Marnus cynebat, 7-BoaHs1il, Menps cepHokucas
5-soaHas , Menp xnopHasi, 2-BojHas,
MeTtuneHoBsI# cuHuit (rony6oit), MeTHIOBBIM
opanxeBblii , HaTpuit cepHoBaTHCTOKMCHEIN, 5-
BOJHBIN, HaTpuii TerpabopHokucnblii (Gypa),
Hartpuit yrnexucnsiit, Hatpuii pocdopHokucnbiit
oaHo3aMemeHHbIH, Hatpuit ¢pochopHoxucbii
Tpéx3amelueHHbIi, Harpuii xnopucteiii, Hatpus
auerat, 3-soanslid, Hatpusa rugpoxcua, Hatpus
Hurpat, Hatpus cynedar, Hukens xnopuctsii,
Hwutpar cepebpa, Oxcanar natpus, Oxcug
amomunus, Okeug xenesa, Oxcua maraus, Oxcun
mapranua, Oxcun meas, Okcua cBUHLA, [Tepeknch
Bogopoaa 37%, PacTrop Xxsopuaa kanbLus,
Canununosas xucnora, CBHHEL A30THOKUCIIBIH,
CepHas KHCIIOTa KOHLIEHTpUpoBaHHas, CoJsiHas
KHCJIOTa KOHLIEHTPUPOBaHHaA,
Cynbegocanuuunosas KUcioTa, TuMoI0oBEI
CMHHUI, YKCyCHasl KUCIIOTA JieAsiHasl, Y KCyCHas
KucoTa nuiesas 6yTeins 0,2 j1, @enondranev,
PduxcaHan cepHOH KHc0ThI, DUKCaHAN CONSIHOMN
kucnoTel, @ykeun, Llepuit azoTHOKMCHHIHA, L{HK
rpaHy/IMpOBaHHBIHA, LITuHK cepHOKMCBIH 7-
BOAHBIN, [{[MHK yKCYCHOKHCBIH 2-BOOHBIH,
LluTpaT aMMOHUS-)KeNIe3a 3eNeHBIi

2.5

O6mmee o6opyaoBanne

2.5.1.

HoyTtbyk

®opm-takTop: HOYTOYK;

XKecrkas, HeoTKIIOYaeMas KJIABUATYPA: HAJIMYKE;
Pycckas packnajika xJiaBHaTypsl: HalTH4YHE;
Juaronanip sKkpaHa: He MeHee 15,6 mioitmMos;
Pasperuenue skpana: He meHee 1920x1080
HKCene;

KonuuecTro sanep npoueccopa: He MeHee 4;
KonuyectBo notoxoB: He MeHee §;

Ba3zoBas TakTOBas yacToTa Mporeccopa: He MeHee
1 [T

MaxcumanpHas TakToBasi HacTOTa MpoLEeccopa: He
meHee 2,5 I'T'1; '

Ksm-mamste npoueccopa: He menee 6 Mbaiir;
O6BEM yCTaHORJIEHHOM OTIEPATHBHOMN MAMSTH: HE
MeHee 8 ['DaifT;

O6beM noaaepKUBacMOi OTIEPATUBHOMN NaMSTH
(1151 BO3MOXKHOCTH paclUMpeHus): He MeHee 24
I'GaiiT;

O6beM Hakonutens SSD: ne menee 240 ['GaiiT;
BpeMst aBTOHOMHOI paboThl 0T HaTapeu: He
MeHee 6 Jacos;

Bec HoyTOyKa ¢ ycTaHOBJIEHHBIM
aKKyMyJATOpOM: He bouee 1,8 xr;

Brewmnuit unrepdeiic USB cranaapra He Hike




Ne n/m

O6pa3oBarenbHoe
peleHue

Kparkue npuMepHble TEXHHYECKHE
XapaKTepUCTHKH

Kou-Bo,

3.0: He MeHee Tpex cBOOOIHBIX;

Buemnuit unrepdeiic LAN (ucnoss3oBanue
NIEPEXOTHUKOB HE MPEeyCMOTPEHO): HATHUHE;
Hanuuue Mogyneit u nntepdeiicos
(ucronp30BaHUE NMEPEXOTHUKOB HE
npeaycmotpeHo): VGA, HDMI;
becnpoBognag cesizp Wi-Fi: Hanuuue ¢
noazep>xkoit ctangapta IEEE 802.11n nmu
COBpEMEHHEE;

Web-kamepa: Hannuue;

Manunynstop "Mells": HaITUYKE;
IIpenycTaHoBiieHHas onepaliOHHas CHCTeMa ¢
rpaMuECKUM MONB30BaTEILCKUM HHTEPQEHCOM,
obecneyuBaronias paboTy pacnpocTpaHeHHbBIX
06pa3oBaTeNIbHBIX U OOIIECHCTEMHEBIX
NPUJIOXKEHUH: Hanu4ue.

2.5.2

M®V tun 1

Tun yctpoiictea: MOV (pyHKLMU neyaT,
KOIMPOBaHUS, CKAHUPOBAHU);

®opmar 6ymaru: He MeHee A4,

I{BeTHOCTB: HepHO-OebIii;

TexHonorus nevaru: nasepHas
MakcumanpHoe pazpelleHHe eYaTn: He MEeHee
1200%1200 Touek;

Wnrepeiicel: Wi-Fi, Ethernet (RJ-45), USB.

2.5.3.

M®YV tun 2

Tun ycrpotictea: MOV

LIBETHOCTbD: LIBETHOH,

dopmat 6Gymaru: A3/A4

Cxopocts neyaru: He MeHee 25 ctp/mun (4/6 A4),
He MeHee 25 cTp/MuH (uBeTH. A4)
ABTOMaTHYECKas IBYCTOPOHHSS IIEYATH: €CTh;
Konnyectro ctpanuil B Mecsi He menee 40 000;
VCTpoiCTBO aBTONOAA4M OPUTHHAJIOB:
JBYCTOpOHHEE;

O61EMm noTKa mojauu Gymaru: He meHee 250
JIMCTOR

2.5.4.

Tenexxa nns 3apsaxu 1
XPaHEeHHUs] HOYTOYKOB

THUII KOpIyca: META;
BO3MOYHOCTH 6€30TaCHOro 3alMIHEeHHOrO
3aMKOM XPaHEHHs HOYTOYKOB: HalIMuHe;
BO3MOJXHOCTD 3apsiIKK HOYTOYKOB: HaJIHYHe,
noanepxka Hoytoykos 1n.2.5.1.;

Hanuuue poytepa Wi-Fi cranmapra 802.11n wu
COBpeMeHHee: | MmIT. MojiepxKa HOyTOYKOB
n2.5.1.;

KOJIMYECTBO HOYTOYKOB: OT 15 mITyk, noanepxka
HoyTOYyKOB 1.2.5.1.;

Hanpspxenue nutanus: 220B\50T 1;
Totpebnsemas moumuocTs, BT (Makcumym): 2500;
[ToTpebasiemslit Tok, A (Makcumym): 12;

Jn1Ha MIHYpa 31EeKTPONUTaHUS: 0T 2,5 MeTpa;
3amuTa OT NepeHanpsHKeHus, KOPOTKOTO
3aMBIKaHUsl: HaJIMYHE;

KoJieca a5t nepeaBHKEHHs ¢ TOPMO30OM:




Ne n/m

Obpa3oBaTenbHoe
pellieHHe

Kparkue npumepHble TEXHUYECKHE
XapaKTePHCTHKH

Koa-go,

HaJIMYHC.

2.5.5.

dumuapt

Pa3mep paboueii obnactu: He MeHee 700x1000
MM

2.5.6.

Mouno6104HOE
HUHTEPaKTHUBHOE
YCTPOMHCTBO

HuTepakTuBHBII MOHOOIOYHEIN JUCTLIEH,
AMaroHasb dKpaHa: He MeHee 65 II0HMOoB,
paspelueHue 3kpaHa: He MeHee 3840%x2160
MMUKCENeH,

BCTPOCHHAs aKycTHUeckas cucTema: Tpedyercs,
KOJMYECTBO OJHOBPEMEHHO paclio3HaBaeMBIX
KacaHUil CEHCOPHBIM 3KpaHoM: He MeHee 20
KacaHHUM,

BBICOTa cpabaThIBaHMs CEHCOpa dKpaHa: He bojiee
3 MM OT ITOBEPXHOCTH 3KpaHa,

BCTPOCHHbIEC (PYHKIIMM pacro3HaBaHUs OOBEKTOB
Kacanus (nanen unu 6e3barapeiiHblii cTUIYC):
TpebyroTcs,

KOJIMYECTBO MOJAEPKUBaEMBIX Oe3baTapeiiHbIX
CTHJIyCOB OHOBPEMEHHO: HE MEHee 2 IIT.,
BO3MOXHOCTb MCIIOJIb30BaHHUS JIAJIOHU B KauecTBe
HUHCTPYMEHTA CTUpaHus IMOO UTHOPUPOBAHUS
KacaHHi sKpaHa JafloHbI0: TpeGyeTes
HHTerpupoBaHHbIA JaTYMK OCBELIEHHOCTH s
ABTOMAaTHYECKOH KOPPEKLIUHU SIPKOCTH MOJCBETKH:
TpebyeTcs

Hannuue ¢pynkimu rpaduveckoro
KOMMEHTHPOBAHHSI [IOBEPX [TPOU3BOJILHOTO
H300paXKeHUs1, B TOM YMCIIe OT PU3HIecKu
MOAKIIIOYEHHOTO UCTOYHHMKA BUICOCHTHANA!
Tpebyercs

HHTerpupoBaHHbIe QPyHKIMHM BEIBOJA
H300paskeHUH ¢ SKpaHOB MOOMIIBHBIX YCTPOUCTB
(na matrgopme pacrpoctpaneHHbIX OC), a Taroke
C BO3MO>XHOCTBIO HHTEPAKTHBHOTO
B3aUMOJeHCTBUS (YHIpaBlIE€HHs) C YCTPOHUCTBOM-
HCTOYHHMKOM: TpebOyeTcs

HHTerpupoBaHHBIH B MOJIB30BATEIBCKUI
uHTepdeiic HyHKUHOHAN MPOCMOTpa U pabOTHI ©
datinamu ocHOBHBIX hopmaToB ¢ USB-




Ne i/

O6pa3zoBaTtennHoe

Kparkne npumepHbIie TEXHHYECKHe
XapaKTEPUCTHKH

Ko.1-Bo,

pelleHHe

HAKOIMTEJIel UK CETEBOTO cepBepa: TpebyeTcs
[Toaaep)kka BCTPOEHHBIMU CPEACTBAMHU
JIUCTAHLIMOHHOTO yNpaBieHUs pabounMu
napaMeTpaMu YCTPOHCTBa uepe3 BHELUHHE
cUcTeMBI: TpebyeTcs

[IpeaycranoBneHHasi onepallOHHas CUCTEMA €
rpadMUEeCKUM TOJIB30BATENBLCKIUM HHTEpdeHcoM,
obecneunBatomas paboTy pacnpocTpaHEeHHBIX
00pa30BaTEeNbHBIX U OOIECUCTEMHBIX
TIPUITOXKEHUIL: TpedyeTes

HuterpupoBaHHble cpecTBa, obecneunBaioIme
ceayrouni GyHKLIMOHAN: CO3/1aHHe
MHOTOCTPaHHYHBIX YPOKOB C UCIOJIb30BAHHEM
MeJIMAaKOHTEHTA pa3InYHEIX POPMATOB, CO3AaHHE
HaJlIUCce U KOMMEHTapHUEB NOBEPX 3aITyLEHHBIX
NPUIIOKEHUH, pacrio3HaBaHue QUryp u
PYKOITUCHOTO TeKcTa (pyCCKUi, aHTIMICKUI
SI3BIKH), HAJIMYME HHCTPYMEHTOB PUCOBaHUS
reoMeTpuUeckux QUryp U JTMHUHA, BCTpOEHHEIE
(GYHKLMH: reHepaTop CiydalHBIX YHCel,
KaJbKYJSTOp, SKpaHHas KjlaBuaTypa, Taimep,
penakTop MateMaTHueckux Gopmyi,
AJIEKTPOHHBIE MATEMATHYECKUE HHCTPYMEHTHI:
LMPKYb, YTOJBHHK, JIMHEHKA, TPAHCTIOPTHP,
pexum "6ennoit nocku" ¢ BO3MOMKHOCTHIO
CO3JaHuUs! 3aMETOK, pUCOBaHUs, pabOTHI ¢
TabNUaMH W rpauKaMu, UIMIIOPT (paiiyior
dopmatos: *.pdf, *.ppt

2.5.7.

HanonrHag MOOHNBHAS
cTOMKA a1
HWHTEPAKTUBHBIX JI0COK
WIH YHUBEpcalbHOE
HACTEHHOE KPEIUICHHE

CoBMeCTHMOCTb ¢ MOHOOIOYHBIM
WHTEPAKTUBHBIM YCTPOHCTBOM 11.2.5.6
MakcuManbHbli Bec, BEIIEP)KHUBAEMBbIH
KperneHueM: He MeHee 60 kr

pnaoxenue 3
K MeToauueckuM peKOMeHJaIisim

KOMILJIEKC MEP (IOPOXHAS KAPTA)
O CO3JAHHIO H ®YHKITMOHUPOBAHUIO JETCKHUX

TEXHOIIAPKOB «KBAHTOPHUYM» HA BA3E OBIIIEOBPA30BATEJIBHBIX

OPT AHM3 AU

HanmenoBaHHe MeponpusaTHS

OrBeTcTBEHHBIH PesyabTar

Cpoxk

1.

1 otuca, OTBETCTBEHHOE 3a co3jaHue U | PermoHanbHbIA OCYLUECTBJIAIOLIErO

| byHKUMOHUpOBaHUE IlIkonbHOrO |  KOOPAMHATOP roCyAapcTBEHHOE
Krantopnyma; ynpagieHue B chepe
2. Konnenuus no CO3LaHUI0 H obpazoBaHu,

VY TBEepKIOECHEIL
TIOMMKHOCTHOE
PErMOHANBLHOTO BEAOMCTBEHHOIO HPOEKTHOTO

JINLO B

(YHKIMOHNPOBAHUIO HA TEPPUTOPUM CYObeKTa

cocTraBse

PacniopsaautenbHbIH akT
Oprasa UCHOJHUTENBHOM
BJIACTH,

OTBCTCTBCHHOTIO 3a

He no3gHee 31
susaps X' roga

' X — ron nostyuenus cySGcuauu.




IlixonpHBIX KBaHTOpHYMOB

KOOpAHUHATOP

MOHHUTOPHHTa

Ne Haumenosanue MeponipusiTus OtBercrBeHHbIi PesynbTart Cpok
Poccwuiickoit denepanun IxonsHBIX peanu3anuio
KpaHTOpHYMOB, B TOM YHCE: MEpOINPUATHH 1O
- TiepedeHb nokasarenei " coznanuio 1IkonbHBIX
HHIOUKATOpOB HOEeATEIbHOCTH 1lIxonpHOrO KpaHTOpHyMOB Ha
Krantopuyma; TePPUTOpHH CyObekTa
- THIIOBOE TOJOXEHHE O HEATEIHLHOCTH Poccuiickoit ®enepaunn
IIxosneHOrO KRaHTOpHYMa; (nanee -
- MECTOPACIIOJIOKEHUE IkonsHOTO pacrnopALNTEIbHBIM aKT
KgeaHTopHyMa POMB)
. CoraacHo
PervoHanbHbli IMucemo thenepanbHOro
ChopMuposan " COrJIaCOBaH rpaduky,
o KOODPIHHATOP, omeparopa u
2. |uH)paCTPYKTYpHBIA JIMCT I OCHAIUEHHA > . HarnpasJseMOMy
denepanbHbli pachnopsanTeNnbHbIA aKT
IlIxonsHoro Keantopuyma ¢denepanbHEIM
onepaTop POUB
oInepaTopoM
3 Cdopmuposan HPOEKT 30HMpOBaHMA | PervoHansHeil | PacnopsaauTenbHeli akT He no3aHee 1
" |HixoneHoro Keantopuyma KOOpAMHATOP POHMB anpens X roga
ObecneyeHo Hau4ue B IlxceMO peruoHanbsHOro
o6meobpa3oraTenbHOM OpraHMzaluy, Ha 0ase . KOOpAMHATOpa C
Heobp P =at, PeruonansHb1i YOpA p He no3zaHee 1
4. |xoropoii coszmaercs IlkoneHbli KBanTopuyMm, NpHI0KEHHEM MEepeHs
KOOPAHHATOP anpens X roga
6asoBoro Habopa o6OpynOBaHus, CPEACTB obopynoBanus, CpeacTs
06yueHUs: ¥ BOCTUTAHUS 0OyUeHNs U BOCIIUTAHHS
5 OGBABNEHEl 3aKyNKH TOBapoB, paboT, ycnyr| PernoHanbHEIH Hzpemenus o He nozaHee 1
| mns cozpanus wkonsHOro KBaHTOpuyMa KOOPJHHATOD NPOBEIEHHH 3aKyIOK anpeng X roga
IlpoBeaeHo MIOBBILIEHHE KBaTUUKALUH
NeJarorvieckuX pabOTHUKOB, PEATH3YIOLIMX . OKYMEHTEI O
P P yrom PervoHanbHeIiH Hoxy
o6pazoBaTenbHble HpPOrpaMMBbl c TIOBBIILEHUH
KOOpAUHATOP, He no3nHee 25
6. |ucnonb30BaHMEM  CpencTB  OOYYeHMs H o KBanuguKanmu
denepanbHbil asrycra X rona
BocnuTanus IllkoneHoro Keantopuyma (mo OTEDaTO NeNaroruMyeckux
nporpaMmaM M3 peectpa  ¢eaepansHOro parop paGOTHHKOB
orneparopa)
CyOmpexT .
ITpoBenen MOHHTOPHHT paboThl o Poccuiickoii ITo dpopme, onpenensemoit
MPUBEECHHUIO IUIOIIAOKH 1IxoneHOrO Munnpocsemesus
denepanu, He ro3fiHee 25
7. |KBantopuyma B COOTBETCTBUE c . Poccuu unmn
POEKTHBIA oduc asrycra X rosa
METOAUYECKUMH pEKOMEHAALUAMHU HALIPOEKTA denepansHbIM
MuHnpoceemeHus Poccun p onepaTopom
«O6pazoBaHue»
PernonansHbIit HndopmaryionHoe He nosgxee 1
8. |Hauano paborst LlxonsHoro Keantopuyma (popant A
KOOpPAMHATOD ocseiene B CMUA centabpa X roga
He nozgaHee 1
E>xexBapTanbHbIi MOHUTOPHHT BBIIIOJIHEHHS PernonatL b Otuer denepancHomy | okTa0psa X roaa,
9. | noxazateneii co3aaHus U GYHKIMOHUPOBAHHUA OIepaTopy Mo UToram nanee

€)KEKBapTaILHO B
TeueHHe 2-X JIeT




IIpuiaoskenue 4
K MeToau4eCKMM PeKOMeHAA MM

MUHHUMAJIBHBIE IIOKA3ATEJIHN
CO3JAHHUSA Y1 ®VHKIITMOHUPOBAHUA JETCKAX
TEXHOIAPKOB «KKBAHTOPUYM» HA BA3E OBIIIEOBPA3OBATEJIBLHBIX
OPTAHM3 AU

N HanmeHoBaHie MHANKaTOpa/MOKa3aTeNs MuHUManbHOE
MuHuMansHOe
n/n 3HAYEHHUE B roj B

3HAYeHHeE B rof
HOC/IenyIoLHe
OTKpBITHS
rOfb!

YucneHHOCcTE 00yHaroUMxcss 06Ieo6pa3zoBaTeNbHOM OpraHU3aLMH,
OCBaHBAlOIIMX pABa W Oosjee yueOHBIX MpeaMeTra M3  4YHC/IA
npeaMeTHBIX — obmacteit  «EcrecTBeHHOHayuHbie — TIPEIMETED»,
«EctecTBeHHEBIe  HaykW», «Marematuka ¥ HHpOpMaTHKa»,
«O0L1eCTBO3HAHUE U €CTECTBO3HAHUEY, «TEXHONOrUs» U (MiM) Kypca
BHEYPOYHOH JeATEeNpHOCTH OOLICHHTE/IEKTYaNbHON HAMpaBIeHHOCTH
C HCIIONB30BaHUEM CpeAcTE 00yueHHsa W BocnuTaHusa IlIxonsHoro
Keauropuyma (uesosex B rox)

250 500

YucneHHOCTh IeTei, OCBaMBaIOLINX IOTIOSIHUTENBHbIE
o6meobpazoBaresbHble NporpaMMBsl TEXHUYECKOH H
2. |ecTecTBEHHOHAY4HO}H HANpaBJIEHHOCTH C MCIIONB30BAHHUEM CPENCTB 100 200
obyuenns u pocmranus Llxonsnoro Keantopuyma (4enosex B rox)
3

UncnenHocts pmeteit or 5 mo 18 ner, npuHSBIIMX yyacTHe B
MPOBREOEHHBIX IUKOJBbHBIM Kpantopuymom BHEKJIACCHBIX
3. |meponpuATusX (B TOM YHCIE NUCTAHUMOHHBIX), TEMATHKA KOTOPBIX 1000 2000
COOTBETCTBYET HarpabJIEHHAM JESITENILHOCTH LlIxoneHOTO
Keauropuyma (yesosek B rog) 4

KonnuecTBo npoBeeHHBIX BHEKIACCHEIX MEPOTIPHATH (B TOM YHCIE
OUCTAHLMOHHBIX) A1 neted or 5 mo 18 ier, TeMaTHka KOTOpBIX
COOTBETCTBYET HAIpaBIeHUIM JEATENBHOCTH Il konsHOTrO
KeanTopuyma (emquHuL B rox)

3.1

4 Kommuectpo ofyudaromuxcsa 5-11 wiaccos, NpUHABLIIMX yHacTHE BO

N 0 10
BCEPOCCHMCKOW  ONIMMINMAJe  ILIKONBHUKOB HAH  ONHUMIIHANAX

2 Mcrione3oBaHne 060py0BaHKA, CPECTB 06yuenns u Bocnutanus [lkonsHoro KBaHTOpHYMa BO3MOXKHO Ha BCeX
YPOBHAX o6Liero o0pa3oBaHMs M LENecOOOpa3HO I peanu3audd YpO4HOH M BHEYPOUHOM HEATeNbHOCTH MO
NporpaMmam ecTeCTBEHHO-HAYYHOM M TEXHONOrMYecKoH HampaBneHHocTeil. Pacyer mokaszatens mpeaycMaTpHBaeT
CYMMUPOBaHHE WYHCJIEHHOCTH 0Oy4aromuxcs oOmeo6pa3oBaTesbHOM  OpraHMW3almy, Kbl H3  KOTOPBIX
3aNefiCTBOBAH B OCBOEHHM He MeHee [BYX MpPeIMETOB, KypCOB, OUCLMIUIMH (MOAY/eH) eCTeCTBEHHO-HAYUHOH U
TEXHONOIHYECKOH HAMpaBICHHOCTEH B DPaMKaX pEaIM3alM OCHOBHBIX 00I1e06pa30BATENEHEIX MPOTPaMM.
VunrbiBaroTcs  yuyeOHBIE TNpeAMETH! M3 UMCIa [HpeaMeTHBIX ofnactell «Marematuka M MHQOpMATHKAY,
«OO6mecTBO3HAHNE M eCcTecTBO3HaHMe», «TexHonorus», «ECTeCTBEHHOHAy4HEBIE MNpenMETE, «ECTECTBEHHBIE
HayKu» ¥ (WIM) Kypchbl BHEYPOUHOH HEATENbHOCTH OGINEMHTEIUIEKTYANbHON HANpPaBICHHOCTH, PEATU3yeEMbIE C
UCTOJIb30BAHMEM CpelcTB 00yueHus u BocnimTauus 1lkonsHoro Kerautopuyma.

3 PacueT mokazaTensi NpefyCMATPHUBAET CYMMHPOBAHME YHCIEHHOCTH OOYUaloIMXCs O6Imeo6pasoBaTenbHoi
OpraHu3allM, OCBAWBAIOIIMX  [JOTMONHUTENBHBIE  00meoOpa3oBaTeNbHBIE NpOrpaMMBI  TEXHHUYECKOW H
€CTCCTBCHHOHAYYHON HAnpaBlIeHHOCTH C HCIONB30BAHMEM CpeACcTB ofyyeHus u socruTaHus 1lkonkHOro
Keantopuyma. Ilpu pacyeTe nokazaresis Y4MTHIBAIOTCA MpOrpamMMbl Jio6o#i IMTENBHOCTH, B TOM YHCHE
kpatkocpouHnple. PacyeT mnokasarens npegycMaTpuBaeT YyueT MAETEH, 3aYMCIEHHBIX HA JONOJHMTE/IBHBIE
o6weo6pazoBaTenpHbie MPOrpaMMEI B COOTBETCTBHH C NIPHKa3aMK 06pa3oBaTeNbHON Opranu3aluy.

“PacueT mokazaTelns NpeoyCMaTPUBACT CyMMMPOBAHHE HHMCIEHHOCTH OeTeil oT 5 10 18 NeT, KOTOpsie MPHHATH
y4actie B Meponpuataax [HxonsHoro KpaHTopryMa TEXHONOTHYECKOH M €CTECTBEHHOHAYUHOM HANpPABAEHHOCTEH
(2 TOM wuMCIe [OMCTAHUMOHHBIX). MepONpHUATHA JHOKHBI ORITE  3aQHKCHPOBaHEl B IUIaHe pPabOTHI
obuieobpazoBaTeNbHOM OpraHuzaluy, MHGOPMALMA O HPOBEAEHHBIX MEPONPHATHAX pasMelaeTcs Ha caiite
001e06pa3zoBaTeIbHOM OpraHM3aLUHy.




WIKOJIbHMUKOB, MPOBOJMMBIX B  IIOpAZKe,  YCTaHaBIHMBAaEMOM
(delepansHBIM  OPraHOM — MCHOJHUTENBHOH BAGCTH HE  HIDKE
PETHOHANIBHOTO  YPOBHA [0 TpEeaMeTaM eCTECTBEHHOHAYYHOH,
MaTeMaTHIECKOH MIIH TEXHOJIOTHYECKON HANpaBNeHHOCTH (4eNOBEK B
rog)’

5. | Hons nepgarornueckux padotHukoB IllkonsHoro Keantopuyma,
Hpoie HX 00yueHue 1o porpaMMaM U3 peecTpa Nporpamm 100 100
noBbIlIeHHs kBamkpuxauun degepansHoro oneparopa (%) °

> B COOTBETCTBHM C nyHkToM 2 uyactih 5 crateu 47 DepepambHoro 3akona ot 29.12.2012 Ne 273-@3 «O6
obpazoanmn B Poccuiickoit denepauuuy» MOBBINEHHE KBAMUPUKANMU  TIEJATOTHYECKMX  PaGOTHUKOB
OCYLUECTBIIIETCA HE pexe ONHOTO pasa B TPU roJa. B 3HaueHMM NOKasaTens YYUTHIBAIOTCA CIyYaw HAJIM4YUS Y
NIeJarortyeckoro pabGOTHHKA AaKTyalbHOTO MJOKYMEHTAa O IOBBILEHUH KBATUQUKALUY, COOTBETCTBYIOLIETO
HanpaenenuaMm geaTensHocTH IllkomsHoro Keantopuyma. Taioke y4WUTHIBaeTCA HajMyMe Yy MEJArOTHYECKHX
pabOTHUKOB YAOCTOBEPEHMiA O MOBBILEHUH KBATM(PUKAIMH N0 IPorpaMMam 13

QenepanbHOro peectpa obpazoBaTeNbHBIX NPOrPaMM AOMOTHUTENLHOIO NpohecCHOHANBHOro 00pa3oBaHus.




Hpuioxenne Ne 5
K MeTogn4yecKuM peKoMeHaLusiM

IepeyeHnn 00meo0pa3oBaTeIbHBIX OPraHU3aIuii, HA 0a3e KOTOPBIX B

roay

ocylecTBJsieTcsl CO3/IaHHe IeTCKNX TeXHONapKoB « KBAHTOPHYM» B paMKax
¢denepajibHOro npoekra «CoBpeMeHHAasI IIK0J12» HANMOHAJBLHOIO MPOEKTA

«Ob6pazoBaHue» B

(naumenoeanue cybvexma Poccuiickoii

CO3JaHHE JETCKOI0
TexHonapka «KBanTopuym»

Dedepayuu)
“Ne | HammenoBanme HaumenoBaHue IOpuanuecknii aapec Ync/IeHHOCTh
n/0 | MyYHMIIUIAJBLHOTO 0o0meo0pa3oBaTeIbHOM o0meodpa3oBaTeibHOH | 00y4YaKOUIHXCH
o0pazoBaHus opraHM3anuM, Ha Gase opraHuzanuy (no
KOTOPO# IJIAHHpYeTCH yCTaBy)




Ipuiaoxkenue Ne 6
K MeToan4ecKUM peKoMeHJaluusaM

Tunosoe Ioaoxkenune
0 JeTckoM TexHonapke «KBanTopumym» Ha 6aze
<HaumeHOB6aHue o0ueo0pa3oeamenbHoOll Opanu3ayuu™>

1. OO61mume nosoxeHust
1.1. Jerckmii TtexHonmapk «KBaHTopuym» Ha 0aze <waumeHosanue
obweodpazoeamenvroli opeanuzayuu>  (ganee — IllxonmpHBI KBaHTOpHYM)

CO3JaH C LEeNbl0 pa3BUTUA Yy OOyYarOmMXCsl  eCTeCTBEHHO-HAYYHOM,
MaTeMaTH4ecKol, MHPOPMAIIMOHHON I'PaMOTHOCTH, OPMUPOBAHUS KPUTHUECKOTO
U KPEATUBHOI'O MBIIIJIEHHS], COBEPIICHCTBOBAHHUS HABBIKOB €CTECTBEHHO-HAYYHOU
U TEXHOJIOTMYECKON HAIIpaBJIeHHOCTE.

1.2. IIxoneHeli KBaHTOpUyM He SBJSETCS IOPUIUYECKHUM JIMIIOM H
OeicTByeT IUIS JNOCTHKEHUS YCTaBHBIX Hene <HaumeHo8aHue
obugeobpazoeamenvroll opeanuzayuy™> (nanee — YupexaeHue), a TakKe B LelaX
BBIIIOJIHEHMS 3aJa4 U [JOCTIXKCHMs IIOKa3aTeslell M pe3yJbTaToB (elepaibHOro
npoekTa «CoBpeMeHHas1 IKoJla» HALMOHAIBHOTO poekTa «O0pa3oBaHuey.

1.3. B cBoell pearensHoct IlIkonenbli KBaHTOpMYM pPYKOBOICTBYETCS
QenepanbHbIM 3aK0HOM Poccuiickoit @enepauun ot 29.12.2012 Ne 273-®3 «0O6
obpazoBannu B Poccuiickoii Denepanmmy, , UHBIMA HOPMAaTUBHBIMHU
OokyMeHTamu  MunuctepcTBa  mpocBelleHuss — Poccwiickoit  demepanuy,
HOPMaTHBHBIMH IIpaBOBEIMH akTamu Poccuiickoit ®enepauun, mporpaMmoi
PasBUTUSA <HauUMeHOBaHUe 00uUjeobpazoeamenvHoll opzanuzayuy™>, IJIAHAMH
paboTEl, yTBEPKISHHBIMH YUpeIuTeaeM 1 HacTosmuM IlonoskeHneM.

1.4. IlxoneHeifi KBaHTOpHYM B cBOEdl HEATENBHOCTH IIOMYHHSAECTCS
PYKOBOIUTENIO YupexaeHUs (IUpeKTopy).

2. Iesn, 3amaun, GYHKOHM  JeATEIbHOCTH HIxoabHOrO
KBantopuyma

2.1.  OcHosHO¥} nenpio gestenbHocT LkomsHoro KeanTopuyMa sBisercs
COBEPIICHCTBOBaHME YCJIOBHH /I NMOBBIIEHHS KadyecTBa oOmiero oOpa3oBaHus,
pacIIpeHne BO3MOXKHOCTEH 00ydaroIIMXcsl B OCBOCHHM YUeOHBIX MPEIMETOB M3
NPeOMETHEIX obyacTell «EcTecTBEeHHOHAYUHBIE MpeaMeThl», «EcTecTBEHHbIE
Haykn», «Marematnka 1 HHbopMarukay, «OOIIECTBO3HAHNE U €CTECTBO3HAHUEY,
«TexHomnorusy», KypcoB BHEYPOUHON [HESATENBHOCTH OOLIEHMHTEIUIEKTYaIbHOM
HalpaBJICHHOCTH, pealiu3alyy IpOorpaMM HAOIOJHUTENFHOrO  00pasoBaHus
€CTECTBEHHO-HAYYHOH U TEXHUYECKOI HallpaBIeHHOCTEA.

2.2. 3agavamu llxonrHoro KBaHTopHyMa sBJISIOTCS:

2.2.1. peanusanus OCHOBHBIX 0OIEOOPa3OBATENBHBIX IIPOrpaMM IO
y4eOHBIM npeaMeTaM €CTECTBEHHO-HAYYHOH )%} TE€XHOJIOTUYECKOH
HallpaBJICHHOCTEH, B TOM 4UCIe B paMKaX BHEYPOUHOM JeATeNBHOCTH
00yYaIOIHXCS;

2.2.2. paspaboTka M peamu3aiis pPasHOYPOBHEBBIX JOIOJHUTENBHBIX
0011Ie00pa3OBaTeNbHEIX  [IPOrPAMM  €CTECTBEHHO-HAYYHOM ¥ TEXHHUUYECKOM
HaIpaBJICHHOCTEH, a TAKKe HHBEIX NPOrpaMM, B TOM YHCJie B KaHHKYJISAPHBIH



IIEPUOL;

2.2.3. popneueHne 0OydalOmUXCs M [EAaroru4eckux pabOTHHKOB B
IIPOEKTHYIO JIEATEIBHOCTD;

2.2.4. opranuzanys BHEYy4YeOHOH IeSITeNbHOCTH B KaHUKYJSIPHBIA IepUon,
pa3paboTKa U peau3alus COOTBETCTBYIOLIMX 00pa30BaTENbHBIX IPOTPaMM, B TOM
qucie Ui Jareped, OpraHN3OBaHHBIX 00pa30BaTEJbHBIMH OpPraHU3alUsIMU B
KaHUKYJISIPHBIN [TEpUOT;

2.2.5. noBBIIEHUE NPO(PECCHOHATBHOIO  MacTepCTBa  IeJarorH4ecKux
paborHukoB  IllkonmpHoro  KBaHTOpWyMa, peaJM3ylOmMX  OCHOBHBIE WU
JOIIOJIHUTENbHBIE 0011e00pa3oBaTENbHBIE IPOrPaMMEI.

2.3. IxonsHeiii KBaHTOPHYM IS JOCTMXKEHUS L€ U BHITIOJHEHHS 33124
BIIpaBE B3aUMOJIEHCTBOBATH C:

- pa3IH4YHBIME 00pa3oBaTebHBIMU OpraHU3alUsIMH B (OpMe CETEBOIO
B3aMMO/JICHCTBHUS;

- C MHBIMH 00pa30BaTeJIbHBIMHU OpTraHU3alMsIMU, Ha 0a3e KOTOPBIX CO3JaHEI
neTckue TexHonapku « KBaHToprym»;

- ¢ @egepayibHBIM  ONEPATOPOM, OCYIIECTBISAIOMMM  (GYHKIMH  TI0
MHOOPMALHOHHOMY,  METOAMYECKOMY M  OPraHM3allMOHHO-TEXHHYECKOMY
COMPOBOXMKIECHUIO MEPONPUATUN IO CO3JaHMIO M (QYHKIIMOHUPOBAHHIO METCKUX
TeXHONapkoB «KBaHTOpUyM», B TOM 4YHMCJIE€ TII0 BOHPOCAM ITOBBINIEHHS
KBaIA(HKALIMH [TeIaTOTHUECKUX PabOTHHKOB;

- 00y4aroluMucssT M PpOIMTENSIMH  (3aKOHHBIMH  IIPENCTABHTEIISIMHU)
00y4aromuxcs ¢ IPUMEHEHHEM JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.

3. Iopspok ynpasnenust IllkonsapiM KBanTopuymom

3.1. PyxoBogutens YupeskaeHUs H3LaeT JOKAIbHbIA HOPMATHUBHBINH aKT O
HasHaueHHH pykoBoauteis IlkonsHoro Ksantopuyma (kyparopa, OTBECTBEHHOIO
32 (YHKUMOHHMPOBaHHE W pa3BUTHE), a TaKkKe O co3gaHud llIkonbHOro
KBaHnTopuyma, yTBEp)KHAIOMIEro MOJNIOXKEHWE O JeATeNbHOCTH 1IIKOIBHOTO
KBantopuyma.

3.2. Pyxosomutenem IllkomsHoro KBaHTopuyma MoykeT OBITh Ha3HAdeH
COTPYIHHK YUPEXKACHHS U3 YHCIIa PyKOBOALIMX H [IearornyeckKuX paboTHUKOB.

3.3. Pyxosogurens llkonsHoro Ksanropuyma o6s3aH:

3.3.1. oCyIIecTBIATE OllepaTUBHOE PYKOBOJCTBO IIxoneHEIM
KBa"TOpHYMOM.

3.3.2. IlpenctaBnate  uHTepechl  IllkompHoro  KsawTopmyma 1o
AOBEPEHHOCTM B MYHHIMIIAIBHBEIX, TIOCYJapCTBEHHBIX OpraHaX pertoHa,
OpraHu3alusx Ui peanusauuy tenei u 3agad [llkonsHoro KBanropuyma.

3.3.3. otunThIBaThCA mepel JlUpekTopoM VYupexxIeHHss o pe3yabTaTax
pa6orts! IlIkonpHoro KBantopuyma.

3.3.4. BBINONHATH UHBIE 00513aHHOCTH, [IPEYCMOTpPEHHBIE
3aKOHOJATEJIbCTBOM, YCTaBOM YUpPEXAEHUs, HOJDKHOCTHOW MHCTPYKIMEH U
HacTosmuM IlonoxeHnuem.

3.4. Pyxosogutens IlIxonsHoro Ksanrtopryma Brpase:

3.4.1. ocymecTBiaTh paccraHoBKy kagpoB IIkomsHoro KsanTopuyma,
IpHeM Ha paloTy KOTOPBIX OCYLICCTBIAETCS NPHUKA30M  PYKOBOIUTEINS
Yupexaenus,




3.4.2. 10 COrJacoBaHMIO ¢ PYKOBOJAUTENEM YUPEXACHHS OPraHHU30BHIBATH
y4eOHo- BocnuTaresbHbli npouece B [lIkonsHoM KBaHTOpHMyME B COOTBETCTBUH C
nensaMu U 3agayamy IlIxkonpHoro KsanTtopuyma U OCyIIECTBIATh KOHTPOJIb 3@ €ro
peanusanuei;

3.4.3. oCcyIEeCTBIIATh NOATOTOBKY OOYYaIONIMXCs K YYacTHIO B KOHKypcax,
ONMMMIINAAaX, KOHPEPEHIMAX U MHBIX MEPOIPUITHIX MO NMPOGUIIO HalpaBJIeHHH
nesrejibHocTy IIkonpHOr0 KBantopuyma; ‘

3.4.4. 110 COrJacOBaHMIO C PYKOBOJUTENEM YUPEKIAEHHS OCYIIECTBISATH
OpraHH3aliii0 M IPOBEJEHUE MEPOIPHUATHM MO0 Npodwiro HalpaBICHUHA
nesrenpHocTH IIkonpHOro KBantopuyma;

3.4.5. OCyIIECTBIIAIT MHBIE IIpaBa, OTHOCALIMECHd K JIeATEIBHOCTH
IxoneHOoro KBaHTopruyma U He NpOTHBOpEUAIME 1EJsIM U BHAAM JeSTEbHOCTH
00pa3oBaTe/IbHOM OpraHM3aldM, a TaKke 3aKOHOIATENLCTBY Poccuiickoi
denepaiuu.



