MAHUCTEPCTBO HPOCBEINEHU
POCCUUCKOMU PEAEPALIUHA

(MUHINPOCBEIMIEHUA POCCHUHN)

PACIIOPAXEHMUE

« 12  » gaBapsa 2021 r. Ne P4

MockBa

00 yTBep:KIeHNH METOANYECKNX PEeKOMEeHIalui
10 CO3AAHNI0 U QYHKIMOHUPOBAHUIO NeTCKUX TEXHONAPKOB « KBaHTOpHYM»
Ha 0a3e 001Ie00pa3oBaTEJIbHBIX OPraHN3ALM M

Bo ucnonnenne nynkta 4 [IpaBus mpeaocTaBlieHUs W paclpeesieHus CyOCHauit
u3 ¢penepanbHoro  Owoxera  Omomkeram  cyObekToB  Poccuiickoit — Denepanuu
Ha copUMHAHCUPOBAHUE PACXOJHBIX 00s13aTeNbCTB CyOBekTOB Poccuiickoit denepanuu,
BO3HHMKAIOIIUX TPU  peaM3alldd  PETHOHAIBHBIX  MPOEKTOB, 00ECIEeYNBAIOIINX
JNOCTH)KEHUE IIeJIel, MOKa3aTeslel M pe3ysbTaToB (eAepalbHbIX MPOEKTOB, BXOMISIIMX
B COCTaB HalMOHaJIbHOTO TmpoekTta «OOpa3oBaHHWe», B paMKax TOCYAapCTBEHHOU
nporpammbl  Poccuiickoit  ®enepannu  «Pa3zButne oOpa3oBaHus», MPUBEAEHHBIX
B [Ipunoxennn Ne 5 k rocyaapctBenHor nporpamme Poccniickon ®@enepanuu «Pazsutue
oOpaszoBaHus», YTBEpKIEHHOK nocTaHoBneHueM [IpaBurensctBa Poccuiickoit deneparuu
oT 26 nekaOps 2017 r. No 1642:

1. VYTBepauTe mnpunaraemMble METOAMYECKHME PEKOMEHJIALMHA 110 CO3JAAHUI0 U
(GYHKIIMOHUPOBAHUIO JETCKUX TEXHOMAPKOB «KBanTopuym» Ha 0aze
o01ieo0pa3oBaTeNbHbIX ~ OpraHu3alii B~ paMKax  pPETMOHANbHBIX  MPOEKTOB,
o0ecrneunBaroIIMX JOCTHKEHUE LeNel, ToKa3aTenel u pe3ysbTaTa (perepaqbHOro npoeKTa
«CoBpemMeHHas IIK0JIa» HAlMOHAIBHOTO MpoekTa «O0pa3oBaHue»;

2. KoHTpoJIb 32 UCTIOTHEHHUEM HACTOSIIIETO PaCOPsKEHUsT OCTABIISIO 32 COOOM.

JNOKYMEHT IIOANINCAH
IEKTPOHHOI NOAIMUCHIO

Cepm(bm(aT 4B7B7BEF9594E29A8B8EE25876116626720374C9 T B B aCI/IHBeBa
Bna):[eneu BacnibeBa TaTbsina BukropoBHa : .
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[Ipunoxenue

YTBEPX/IEHBI
pacnopsiKEHUEM
MuHuCcTEPCTBA MPOCBEIICHUS
Poccuiickon denepanuu
oT «12» suBaps 2021 r. Ne P-4

MeToanyeckue peKOMeHIalnu
10 CO31aHUI0 U (YHKIIMOHUPOBAHMIO IeTCKUX TeXHONApKOB «KBaHTOpHMYM»
Ha 0a3e 001e00pa30BaTEILHBIX OPraHU3ALUI



1. O01me MoJI0KEeHUS

Hacrosimmme Meroanueckue pekoMeHaanuu (nainee — Pexomenparm)
pa3paboTaHbl C LENbI0 00ECTICUEHHS €IMHBIX OPTaHU3AIMOHHBIX U METOJIUYECKHUX
YCIOBUM CO3JaHMS W OOIMX MOAXOAOB K (YHKIMOHUPOBAHHUIO JETCKHUX
TexHomapkoB «KBanTopuym» Ha 0aze oO0mieoOpa3zoBaTeIbHBIX OpraHU3AlMKA B
nensix obecredeHus peanu3anuu GeaepanbHoro nmpoekra «CoBpeMeHHas MIKOJIay
HaIMOHAIBHOTO MpoekTa «ObpazoBanue» (nanee — dheaepabHBIA TPOEKT), B TOM
YHClie YCTaHOBJIEHUSI TPeOOBaHUI K pe3yibTaTaM HCIOJb30BaHUS CyOCHIUU U3
dbenepanbHOTO OrOKETAa OrOMKEeTaM CyOBekToB Poccwiickoit denepanuu Ha
COMHAHCUPOBAHWE  PACXOJIHBIX  00s3aTeIBCTB  CyOBeKTOB  Poccmiickoit
denepany, BO3HUKAIINX TMPU pPeaATU3ANUA  PETHOHAIBHBIX  IPOCKTOB,
o0ecreunBaIINX JOCTHKEHUE LIeNeH, oKa3zaTenel u pe3ysibrara QpeaepaabHOro
npoekta «Ha 0aze o0OmeoOpa3oBaTeNbHbIX  OpraHU3alUuii  CO3JaHbl |
GYHKIMOHUPYIOT IETCKUE TeXHOMapKU «KBaHTOpUYM).

[IpuBenennsie B HactoAmux PexomeHmanusx TpeOOBaHUS SIBISIOTCS
MUHUMAJIbHBIMU. Opranbl HCIOJIHUTENIBHOW BJAacTU CyOBEeKTOB Poccuiickoii
®denepanuu (opraHbl MECTHOTO CaMOYTIPABIICHUS ) TIPU peaTU3alliid MEPOIPUSITHIA
1Mo Co37aHui0 U (YHKIMOHUPOBAHUIO JIETCKUX TeXHOMapkoB «KBaHTOpuym» Ha
0a3e oO0mieoOpazoBaTenbHbIX opranuzanui (nanee — IllkonbHble KBaHTOpUYMBI)
BIIpaBe 00€CIeunBaTh TPEOOBAHMS, MPEBHIIIAIOIINE YCTAHOBICHHBIC HACTOSIITUMHU
Pexomenmanusamu.

Henmpro co3manua [llkonpHoro KBaanTOopmyma sBisercss opraHuzanus
oOpa3oBaTeILHON JIEATENIBHOCTH B cdepe o00mero u JOMOJHUTEIBHOTO
oOpa3oBaHMsI, HAPABJICHHAS HAa CO3/IaHUE YCIOBUH ISl paCIIUPEHUS COACPKAHUS
oOmero oOpa3oBaHUs C 1EJNbI0 pa3BUTUSA Yy OOYyYarOUIUXCS COBPEMEHHBIX
KOMIIETCHIIM ¥ HAaBBIKOB, B TOM YMCJI€ €CTECTBCHHO-HAYYHOM, MAaTEMaTUYECKOH,
UHOOPMAITMOHHONW TPaMOTHOCTH, (OPMHPOBAHUS KPUTUYECKOTO M KPEATUBHOTO
MBIIJICHUS,  COBEPIICHCTBOBAHWS  HABBIKOB  €CTECTBEHHO-HAy4YHOW U
TEXHOJIOTUUECKOW  HAIpaBJICHHOCTEW, a TakKe TMOBBIINICHUS  KadyecTBa
oOpa3oBaHUs.

Coznanue IIkonpHoro KaanTopuyma Ha 0asze oOmeoOpazoBaTenbHOM
OpraHu3allid MPEJIOoJaraeT HMCIOIb30BaHUE MPUOOpETaeMoro o0OpyAOBaHMUS,
CpeICcTB OOY4YCHUS M BOCIHTAHMS IS YIUIYOJICHHOTO OCBOCHHS OCHOBHBIX
o0pa3oBaTeNbHBIX MPOTpaMM OCHOBHOTO OOLIEr0 U  CpeAHEero  oOIero
oOpa3oBaHHs, BHCYPOUHOH  JCATCIBHOCTH, IMPOTpaMM  JOMOJHUTEIBHOTO
oOpa3oBaHus, B TOM YHCJIE€ €CTECTBEHHO-Hay4HOW U  TEXHUYECKOU
HaIpPaBJICHHOCTEH.

OpraHn3almOHHO-TEXHUYECKOE, METOJIWYeCKOoe ©  WH(GOPMAIMOHHOE
COMPOBOXKJICHUE co3MaHusl B cyObekTax Poccuiickoit ®eneparuu [lIkompHBIX
KBanTopuymoB ocymectBisier @DenepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE
oOpa3oBaTenbHOE  YUYPEKICHHE  JIOMOJHHUTEILHOTO  MPO¢eCCHOHAITBHOTO
oOpa3zoBaHusi  «AKaJeMHUs pealu3alid  TOCYJAapCTBEHHOW  TOJUTHKA |
poPeCcCHOHATLHOTO  pa3BUTHA  PAaOOTHUKOB  OOpa3oBaHUsT MUHHUCTEPCTBA
npocBelieHust Poccuiickoit ®Denepaunn» (nanee — DenepanbHblii OmepaTop).
Anpec caiita: https:// www.apkpro.ru/.



https://www.apkpro.ru/

2. Iopsaaok co3nanusi

[IIxonbHpie KBaHTOpUYMBI MOTYT CO3/1aBaThCid KakK 3a CUET CpPEICTB
cyOcuauit genepaabHOro OIOJKETa B paMKax peaju3anuu GeaepalbHOro NpoeKTa
«CoBpeMeHHas IIKO0JIa» HAIMOHAIBHOTO MpoekTa «O0pa3oBaHUe», TaK U 3a CUET
CpelncTB OrKETOB CcyObeKTOB Poccuiickoii @enepannu, CpencTB MECTHBIX
OIOHKETOB U BHEOIOPKETHBIX HCTOYHHUKOB.

B cnyudae coznanus lllkonsHoro KBantopuyma 3a cyeT CpelcTB CyOCUINU
u3 (QenepasbHOTO OIOMKETa B paMkax (QenepanbHOro mpoekra «CoBpeMeHHas
mkona» cyobektom Poccuiickoit ®enepanuu  JOMKHBI  OBITH  COOJIOICHBI
CIIEAYIOIINE YCIOBUS:

- co3ganue llIkonpHbIX KBaHTOpHUYMOB OCYHIECTBIIIETCS B TOpPOJAx C
HaceleHMeM He MeHee S50 ThIcS4 4eNoBEeK Ha Oa3e o001ieo0pa3zoBaTeIbHBIX
OpraHu3anuu.

- oOmeoOpa3zoBarenbHas OpraHuszaius, Ha 0a3e KOTOpoW coszlaercs
[xonbubiit  KBaHTOpryM, oOcCHaiieHa ©0a30BBIM 00OpY/IOBaHUEM, CpPEIICTBAMHU
OOy4eHHs U BOCIUTAHMS, KOTOPhIE COOTBETCTBYIOT MEPEUHIO, MTPEACTABICHHOMY B
[Tpunoxenun 1 k HacTosyM PekoMeHnanusam;

- B 00mieoOpa3oBaTeIbHON OpraHU3aluu MUMEITCS CHEeUaIn3uPOBaHHbIC
y4eOHble KaOMHETHI MO y4eOHbIM npenMeraMm «Dusuka», «Xumus», «buonaorus»
(peKOMEHyeTCsl TaK)Ke HaJIUM4KMe MOMEIICHUM, UCIOIb3YEMbIX JJIS MPOEKTHOU U
COBMECTHOM JI€ATEIbHOCTH O0YYAIOIINXCS, TUOO0 MOMELIEHUH, KOTOPbIE BO3MOMKHO
nepeodopyA0BaTh IS JaHHBIX LIEJIe);

- YHCJICHHOCTh OOydYarommuxcsi 0O0IIeo0pa3oBaTeIbHOM  OpraHU3aIuu
cocTaBisgeT He MeHee 500 uenoBek;

- o0OmeoOpa3oBaTesnbHAas ~ OpraHM3alus  WUMEeT  JIMIEH3UI0  Ha
JOTIOJTHUTEBHOE 00pa30BaHME IETEH.

Cozpanue lllkonsHOro KBaHtopuyma AONYCKaeTCs Kak IyTEM BbIJICICHUS
COOTBETCTBYIOLLIETO  CTPYKTYpHOTO  MOApasleieHus  001eo0pa3oBaTesIbHOM
OpraHu3alluu, Tak U 0€3 BBIJCICHHS OTIACIBHOTO MOPA3ACICHHUS.

Cy6nekt Poccutickoit denepanuu onpenenser:

- OopraH WCIHOJHUTENIbHOM BiacTu cyObekTa Poccuiickoit denepanuu,
OTBETCTBEHHBIN 3a pealu3alyi0 MeponpusaATU 10 co3aaHuio  [IkosbHBIX
KBantopuymoB  Ha  Tepputopun  cyOwbekta  Poccuiickoit = depeparuu
(PernonanbpHbIN KOOpAUHATOD);

- KOMIUIEKC Mep (JIOPOKHYIO KapTy) IO CO3JaHUI0 U (HYHKIIMOHUPOBAHUIO
[lIxoneHoro KBanTopuyma commacHo Ilpunokenuto 3 K = HACTOSIIUM
Pexomenpanusim.

KomruiekcoM mep mpu3HaeTcs IUIaH MEPOIPUATHM Ha OYEPEIHOM Toa U
JIBYXJICTHUM IUIAHOBBIM MEPHOJ, NPEAYCMATPUBAKOIINAN MEPONPUATHS IO
co3ganuio U (pyaknuonupoBanuto IllkompHOro KBanTOpMyMma, BKIIIOYAIOMIMA B
TOM YUCJIE:

- MEpONpusTHs, HaNpaBliEHHbIE Ha co3/laHue U OTKpbiTHE [llKonbHOTO
KBanTtopuyma;



- MEpOIpUATHS, HaMpaBlIeHHbIE Ha obOecrnieueHre (YHKIMOHUPOBAHUS
[[TxonsHOTO KBaHTOpHYyMa;

- MEpONpUSITHS 1O TOBBIIICHUIO MPOGECCHOHATBHOIO MacTepCTBA
pabotHukoB [lIkonsHoro KBantopuyma;

- MEpPOIPHUATUS O KOHTPOJI JOCTUKEHUS MHUHUMAIIBHBIX MOKa3aTenei
co3fanus U pyHkuuronuposanus IkonsHbIXx KBaHTOpHYMOB.

PernoHanpHbIli  KOOpIAMHATOP B COOTBETCTBMH  CO  CPOKaMH,
ycTtaHoBJeHHbIMU B [Ipunoxkenun 3 k HacTosmum PekomeHmanusiM, yTBEPKIAET
Konnernmmio 1o co3manui0 ©  (GyHKIHMOHHPOBAHUIO HA  TEPPUTOPUHU
COOTBETCTBYIOLLETO cyObeKTa Poccutickon denepannu [TkonpHBIX
KBaHTOpHYyMOB.

B  KoHuemmuio  BXOOAT  OCHOBHbIE  XapakTepuCTUkKu  [IIkoapHBIX
KBaHTOpHYMOB, B TOM YHUCJIE:

- mnepeueHb (o d¢opme, npenctaBieHHo B [lpunoxenun S5
Pexomennanusim) 001eo0pa3oBaTeIbHBIX OpraHu3aluii, Ha 0a3e KOTOPBIX
iaHupyetcs coznanue [IkonpHbIX KBaHTOPHYMOB;

- wmecrtopacnonoxenue Ilkonpubix KBanTopuymoB (aapec, ImIIomaghb
MOMEIICHHM, TOCTYITHOCTB);

- IIepedYeHb II0Ka3aTreled W WHAUKATOPOB JAesATesbHOCTH IlIkonpHOrO
KBanTopuyma B coorBercTtBuu ¢ [Ipunoxkenuem 4 k HactosmmuM PekomeHmanusm
Y UX 3HAYCHUS.

PeruoHanbHbli KOOPJUHATOP OOECIEUMBACT HAIW4YME B BBIOPAHHBIX IS
co3nanust [llkoneHbix KBanTOpHyMOB 00111€00pa30BaTEIbHBIX OPTraHU3AIMIX
0azoBoro Habopa O0O0OpyJOBaHMs, CpPEACTB OOY4YeHHMs] U BOCIHUTaHUS B
cootBercTBUM C [Ipunoxkenuem 1 k HactosimuMm PekomMeHnmaiusm, B CPOK HE
no3nHee 1 ampens roga moJsiydeHus cyOcunuu u3 (denepanbHOro OropkeTa Ha
coznanue llIkonpHoro Ksanropuyma.

O6meo6pazoBaTebHas OpraHU3aIus U31aeT JOKAIbHBIM HOPMATUBHBIN aKT
O Ha3HAYCHUH PYKOBOAUTENS (KypaTopa, OTBETCTBEHHOTO 3a (yHKIIMOHUPOBAHHE
n paszsutue) [IkoneHoro KBaHTOpumyma, a Takxke o cozganuu IIlkonsHOTO
KBantopuyma wu yrBepxkaeHuu Ilonoxenus o gedarensHocTr IIKOIBHOTO
KBanTopuyma, Brmtovaromero ¢ynkuuu [lkomeHoro Keantopuyma. Tumoas
dbopma Ilonoxenust o aestenpbHocty lllkonpHOrOo KBanTopuyma mnpeacraBieHa B
[Tpunoxxennu 6 k HacTOAIMUM PexoMeHaanusIM.

PernonaneHblii kOOpaMHATOp HE Tmo3AHEEe HHA OTKpbIiTUS LllkonbHOrO
KBanTopuyma oOecreunBaeT pa3MelleHHEe B CHELUAIbHO CO3JIaHHOM pa3zJiese
«JleTckui TEXHOMapK «KBaHTOprym» o(pUIIHATIEHOTO caiita
o011eo0pazoBaTenbHON OpraHu3aluu B UH(}OPMAIMOHHO-
TEeIEKOMMYHUKAIIMOHHON cetu «MHTepHeT» wuWHPOpMaMu O CO3JAaHUU U
dbynkuuonupoanuu lllkompHoro KBantopuyma, B Tom 4yuciie uHGoOpMauu 00
oOpa3oBaTenbHBIX TMporpammax, obopymoBanuu I[llkomeHoro KsanTopuyma,
TUTAHUPYEMOM PEKUME 3aHSATUN 00YJAIOIINXCS, TNIAHUPYEMBIX MEPOITPUATHSIX.

PeruonanbHbiii KOOPAUHATOP obecrieunBaeT nH(opMuUpOBaHHE
denepanbHOTO OmEpaTopa B ClIydae CO3JaHUS Ha TEPPUTOPUU CyOBEeKTa
Poccuiickoii ®@enepaunu lkonsHoro KBantopuyma 3a cyeT cpenctB OOIKETOB
cyobekToB Poccutickoit denepariuu U (MIM) CPeACTB MECTHBIX OOJKETOB U (HJIH)



BHEOIO/DKETHBIX ~MCTOYHHUKOB, a TakXKe HampaBJeHHWE Ha COTJIACOBaHUE
denepaibHOMY OIEpaTopy KOHUENIUU CO3/IaHus M (YHKIMOHUPOBAHUS TAKOTO
[ITxonbeHOTrO KBanTopuyma.

3. TpeGoBaHusi K MOMENIEHUAM, KOMILIEKTOBAHUIO 000PYy/10BAHUEM,
PACXOAHBIMU MAaTEPHAJIAMH, CPeICTBAMM 00y4eHNs U BOCTINTAHUS

konpHbi KBaHTOpMyM BKIIOYaeT B ce€0s KOMIUIEKC YCJIOBHH 110
OCHAIICHHUIO 00I1e00pa30BaTeNbHON OpraHu3alui 000pYIOBaHUEM, PACXOIHBIMU
MaTepualaMH, CpeACTBaMHU OOy4YeHUST M  BOCHUTaHUS, B TOM YHCIE
BBICOKOTEXHOJIOTMYHBIM ~ COBPEMEHHBIM  O00OpYJOBaHUEM, I  peaTU3aALHH
npeaMeTHbIX oOnactell «EcTecTBEeHHOHayuyHble NpeaMeTb», «EcTecTBeHHbIE
Haykm», «MaTemaTuka U uHpopmaTuka», «OOIIECTBO3HAHNUE U €CTECTBO3HAHUEY,
«TexHoaorus», a TakkKe MPorpaMM JOIMOJHUTEIBHOIO 00pa30BaHusl €CTECTBEHHO-
HAay4YHOU U TEXHUYECKOMN HAIIPABIECHHOCTEM.

IlepedyeHp HaNPaBICHHOCTEN PEAIN3yEMBIX IPOIPAMM U COOTBETCTBYIOLIETO
0o0Opy/lIOBaHUS MOXKET JOMOJIHATBCA W pacIIupsThCsl B KaXAOW U3
o011eo0pa3oBaTeIbHbIX OpraHu3aluii, Ha 0a3e KoTophlx coznatorcs LlkonbHbIe
KBaHTOpUYMBI.

Coszpganme  IlkompHoro  KBanTopmyma — mpeamosiaraer  pa3BUTHE
oOpazoBaTenbHON MHMPACTPYKTYphl 001Ic00pa3oBaTEILHON OpraHu3aluy, B TOM
YyHUCIie OCHAIeHUEe 00111e00pa3oBaTeIbHON OpraHu3aluu:

— 000pyI0BaHUEM, CPEACTBAMU OOYyUYEHHS M BOCIUTAHUS JJISl PACIIMPEHHUS
BO3MOYKHOCTE M3y4eHHs (B TOM YHCIE OHKCIEPUMEHTAJIbHOT0) MPEIMETOB,
KypCOB, HHUCHMIUIMH (MOAYJ€il) €CTEeCTBEHHO-HAYYHOM M TEXHOJOTHYECKON
HaIPaBJICHHOCTEW MpHU pealn3alyuyd OCHOBHBIX 00I11€00pa30BaTeNIbHBIX MPOrPaMM
U JIONIOJTHUTEINIbHBIX 0011e00pa30BaTEIbHBIX MPOTrPaMM;

— 00opya0oBaHHEM, CpelCTBaMU OOyUYEHHUS M BOCIUTAHUS JJIsl HAYaJIbHOTO
3HaKOMCTBa OOyYaroluXcsl ¢ MPOEKTUPOBAHWEM M KOHCTPYHPOBAHHEM DPOOOTOB,
oOyueHusi OCHOBaM KOHCTPYHpPOBaHUS M MNPOTrpaMMHpPOBAHUS, NPUHLIHUIIOB
GYyHKIMOHUPOBAHUS M OCHOBBI Pa3pabOTKH HMH(DOPMAIMOHHBIX CHCTEM U
anmnapaTHO-IIPOrPAMMHBIX KOMILJIEKCOB U T. [I.

— KOMIIBIOTEPHBIM, MPE3EHTALMOHHBIM U WHBIM 00OpYIOBaHHUEM, B TOM
qucle I peaju3aluyi IporpaMm JOMOJHUTENHHOTO 00pa30BaHUsI €CTECTBEHHO-
HAay4YHOU U TEXHUYECKOMN HAIIPABJICHHOCTEM.

[lepeyenb, MUHUMAIBLHO HEOOXOIMMBbIE (DYHKIIMOHAIBHBIE U TEXHUYECKUE
TpeOOBaHMSI M  MHUHUMAJbHOE  KOJMYECTBO  OOOPY/IOBAaHHUS,  PACXOJIHBIX
MaTepHayioB, CPEACTB O0y4YeHHs M BOCHUTaHus Mg ocHameHus IIkoabHOTO
KBantopuyma (nanee - uHGPacTpyKTypHBINA JIUCT) onpeAestorcs: PernonanbHbpIM
KOOpAMHATOpOM ¢ yueTroMm llpumepHoro mepeunss o0OpynOBaHUS, PaCXOTHBIX
MaTepuasoB, CPEACTB OOY4YEHHS M BOCIMTAHUS B ILENAX CO3/JaHUS JETCKOTO
texHonapka «KBantopuym» (Ilpuioxenue 2 k HacTosmuMm PekomeHaanusm),
OPUMEPHOTO  THUMOBOTO  HMH(PPACTPYKTYpPHOTO  JIUCTa,  OMPEAENSIEMOro
denepanbHBIM ONEPATOPOM, U HACTOALMX Pexomennanuu.

WNudpacTpykTypHBIN TUCT, POPMUpPYEMBI PernoHanbHbIM KOOPAHMHATOPOM,
B 00513aTE€IbHOM NOPSAKE BKIOYAET B ce0s 000pyAOBaHUE, cpeacTBa O0OyUEHUs U



BOCIIUTAHUS IO €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HANpPABIEHHOCTSM, a
TAaK)K€ KOMIIBIOTEPHOE U TIPE3EHTAlMOHHOE O000pYy/0BaHHE, YKa3aHHbIE B
[Tpunoxenun 2 x HacrosuuM Pekomenmanusm B pasnene «OOopyaoBaHUE IS
o0s13aTeNbHBIX HampaBlieHUW». [lo TOMOJHUTENHHBIM HANpaBlIEHUSAM (XaUTeK,
DHEPIKU, T€0-a’po, HaAHO), OOOpPYJOBAaHME IO KOTOPHIM MPEJACTABICHO B
[Tpunoxenuun 2 x HacrosuuM Pekomenmanusm B pasnene «OOopyaoBaHuE IS
JOTIOJTHUTENBHBIX HAIPaBICHUI», BO3MOYKHA YAaCTUYHAs KOMIUIEKTALUs, UCXOs
U3 3a7a9 00pa3oBaTebHON JACATEIHHOCTH U MOTPeOHOCTEN 00111e00pa3oBaTeIbHON
opraHu3anuy, Ha 6a3e kotopoit cozaaercs [IkonpHbil KBaHTOpHYM.

PernonansubIi KOOpZAHUHATOP o0ecrnieunBaeT COIJIACOBAaHUE
c(OPMUPOBAHHOTO B COOTBETCTBMU C THIOBOH (HopMoOil HHEGPACTPYyKTYpHOTO
mucta ¢ @enepanbHbIM ONEPATOPOM B COOTBETCTBHUM C  PETJIAMEHTOM,
onpeznensiembiM denepanibHbIM ONIEPATOPOM.

OO01eoOpa3oBaTelibHble OpraHu3aluy, Ha 0a3e KOTOpPBIX CO3JAOTC U
bynkuuonupytor  IkonbHbie  KBaHTOpUYMBI, JTOJDKHBI ~ COOTBETCTBOBATH
JEUCTBYIONTUM TPEOOBAHUAM K YCTPOUCTBY, COACPKAHUIO M OPTaHU3aLUU PEKIMA
paboThl 00pa30BATENBHBIX OPTAHU3AIUN U UHBIM HOPMATUBHBIM MPABOBBIM AKTaM,
ONpEAEIAIONMM TpeOOBaHUS K OpraHu3ali OOLIEr0 U JOMOJIHUTEIHHOTO
oOpa3oBaHUs JICTCH.

[Tomemenns (GyHKIIMOHATBHBIE 30HBI, B TOM 4YHUCJE y4eOHbIE KaOWHETHI
bu3uku, XuMur, OUoI0ruu, MpoekTHoU AestenbHocTh) [lIkonpHOro KBantopryma
HEOOXOJIMMO pacroJyiaraTb B Mpeliesiax OJIHOTO 3AaHus 0011eo0pa3oBaTeIbHOM
opranuzauuu. He gomyckaercs pa3menieHye Ha Iiomasiax B Apyrux 31aHUsIX.

[IpoextupoBanue, 3oHupoBanne nomemieHur [lkonsHoro KBantopuyma un
OnpejeNieHre AN3alH-PEIIeHU OCYHIECTBISIETCS C YYE€TOM pPYKOBOJACTBA IIO
npoektupoBannio llIkonsHOoro KBanTopuyma, yrBepxkmaemoro denepanbHbIM
OIIEPaTOPOM.

IIpu  npoexkrupoBaHuu,  30HUpOBaHUM  nomeuieHnt  LlIkombpHOrO
KBanTopuyma cieayer yduThIBaTb OCOOEHHOCTH OOOPYIOBaHUS, PACXOIHBIX
MaTepHayioB, CPEJACTB OOYUEHUSI U BOCIHUTAHUS, KOTOPHIM OyJeT 00ecreunBaThCs
oOmreoOpa3zoBarenbHas OpraHu3aius.

[Ipoekt  30HUpOBaHUSA IIOMEILICHU N [ITkompHOTO KBanTopuyma
npexacrasisgercss DenepanbHOMY OMNEPATOPy OJHOBPEMEHHO C MPEICTaBICHUEM
UH(PPACTPYKTYPHBIX JIUCTOB.

4. Opranmsauusi 00pa3oBaTeJIbHOH 1eATEJIbHOCTH

OO6pazoBaTenbHas JCSATETHHOCTD IIKOJILHOT'O KBanTopruyma
OCYIIECTBIISCTCS 10 00pa30BaTEILHBIM ITpOrpaMMaM OOIIETO U JOTOTHUTEIIBHOTO
oOpa3oBaHUs JICTCH.

TpebGoBanus k QopMary opraHm3anuu o0pa30BaTEIBLHON NEATEIbHOCTH
PETYIHUPYIOTCS HACTOANUMU PekoMeHmanusiMu ¥ MHBIMA UH(POPMAITMOHHBIMHA H
METOJAMYECKUMHU MaTepuaiamMu, yTBepKaaeMbiMu @DenepaabHbIM OIEepPaTOPOM.
HampaBnenuss peaim3yeMblX C  HCHOJb30BaHWEeM pecypcoB IlIkompHOTO
KBanTopuyma mporpamMm ONpPENENsSIOTCS B COOTBETCTBUA C METOJIUYECKUMHU
MaTepraiaMi M PEKOMEHIAIUSAMHU, YCTaHABIMBACMBIMH M aKTYaJU3HPYEMBIMH



denepaabHbIM OIEPaATOPOM.

Ha ©0aze IllxonbHoro KsaHTopuyma oOecrneuuBaeTcsi peanu3anus
o0pa3oBaTeNbHBIX MPOrpaMM  E€CTECTBEHHO-HAYYHOM U TEXHOJIOTMYECKOU
HaIpaBJICHHOCTEW, pa3paOOTaHHBIX B  COOTBETCTBUHM C  TpeOOBaHUSIMHU
3aKOHOJATeNbCTBA B cdepe o00pa3oBaHHs W € YYETOM PEKOMEHIAIMM
denepaabHOro onepaTopa.

[Ipyu »>TOM mepedYeHb HANPaABIEHHOCTEN O0O0pPa30BaTENbHBIX MPOTrPaMM,
peanu3yembix Ha Oaze IllkonpHbIx KBaHTOpHMYMOB, MOET OBITh pacUIMPEH B
3aBHCHUMOCTH OT MMEIOIIUXCS B 00I11€00pa30BaTENbHBIX OPTaHU3alUIX YCIOBUH, a
Tak)Ke MOTPeOHOCTEH yUaCTHUKOB 00pa30BaTENbHBIX OTHOIICHUH.

Ha 6a3e IlkombHoro KsanTtopumyma MoOryT OBITH peann30BaHbl yueOHbBIC
npeamersl «Dusnkay, «Xumus», «buonorus», a Takke He MeHee 3 y4eOHBIX
NpPEeIMETOB M3 4YacTh y4yeOHOro IUIaHa, (QOPMUPYEMOW  YYACTHUKAMH
oOpa3oBaTeNbHBIX  OTHOLIEHUN  (Hampumep, M3 NPEAMETHBIX  0OJacTei
«EcrecTBeHHO-HayuHble npeaMeThl» («EcTecTBeHHBbIE Haykny), «MaremaTuka u
uHdopmaTrka», u « TeXHOJIOTUD).

OT0 MO3BOJUT O0ECNEUYUTHh Pa3BUTHE YCIOBHUM Il MOBBILICHUS KayecTBa
oOpa3oBaHus B JaHHBIX OO0IIC00pa30BaTEIbHBIX OpPraHU3ALUSIX, PACHIUPUT
BO3MOXKHOCTH OOYyYaroUMxcs B OCBOCHHM YYEOHBIX IPEIAMETOB E€CTECTBEHHO-
HAay4YHOU M TEXHOJOTHYECKON HANPABIECHHOCTEN, AKTUBHOTO BENECHUS BHEYPOUYHON
U TPOEKTHOM NEATENbHOCTH, MPOrpaMM JOIMOJHUTEIBHOTO 00pa3oBaHUs JeTeil
€CTECTBEHHO-HAYYHOW U TEXHMYECKON HaIpaBICHHOCTEW (B TOM YHCIE JiA
oOydarommxcs JApYyrux o00pa3oBaTEeNbHBIX OpraHU3aAlMA TOpoJa), a TakKkKe
MPAaKTUYECKOM OTpabOTKM Y4yeOHOro Marepuajia Mo MPEAMETHBIM 00JIacTsIM
«EcrecTBeHHOHay4Hble npeameThl» («EcTecTBeHHblE Hayku»), «MaTematuka u
uH(popmaTrKa», « TeXHOIOTHUS U APYTHUM NPEIMETHBIM 00JIacCTsIM.

Pa3zpaboTka pabounx mporpamm 1Mo yuyeOHBIM IpeaMeTaMm (B TOM YHCIIE U3
yacT yd4yeOHOoro 1iaHa, ¢GOpMHUpPYeMOM ydaCTHHUKaMH  OOpa30BaTEIbHBIX
OTHOUIEHUI1), MpOrpaMM BHEYPOYHOM JEATEIBHOCTH W JONOJHUTEIBHOIO
oOpa3oBaHUsI OCYHIECTBIISIETCS 00111€00pa30BaTEIbHBIMUA ~ OpPTaHHU3AIUSIMU, B
KOTOpbIX co3natorcsa IlIkonpHble KBaHTOpHMyMBI, CaMOCTOATEIBHO € YYETOM
METOJMYECKUX MAaTEpUaJIOB U pekoMeHaauui denepaabHOro orneparopa.

He menee 1/3 o0beMa BHEYypOUHOH AEATEIBLHOCTH OOYYAIOIIUXCS JOJKHO
ObITh ~ OPUEHTHUPOBAHO  HA  MOJJEp)KaHUE  ECTECTBEHHO-HAy4YHOH  H
TEXHOJIOTUYECKOW HaIpaBJIECHHOCTEH 00pa3oBaTENbHBIX MPOrpamMMm, MpU STOM
00BbEM IPOrpaMM €CTECTBEHHO-HAyYHOW HAMpPaBICHHOCTH HE MOXKET COCTABISTH
Menee 20% ot oOmiero oobeMa BHEYPOUHOU JesaTenbHOCTH. OOpa3oBaTelbHBIC
IporpaMmbl MO JIPYTMM HAMpPaBJICHHOCTSIM PEKOMEHIYETCSl IJIaHUPOBaTh C
ucnosb3zoBanueM pecypcon lIkonsHoro Ksantopuyma.

Wudpopmanus o peanusyembix Ha Oaze IlkonbHbix KBantopuymos
nporpamMmax  mnpeacrtaBigercss  DenepalbHOMY — ONEpaTopy B paMKax
€KEKBApTaJIbHOTO MOHUTOPWHTAa W pa3MemaeTcss Ha O(UIMAIBEHOM —caiTe
00111e00pa3oBaTeIbHON OpraHU3aIIH.

@denepalibHBIM  ONEPATOPOM HA PETYJISIPHOM OCHOBE 00OECIEeYMBACTCS
IIPOBEICHUE METOJMYECKUX M OPraHU3ALMOHHBIX MEPONPHUATHI MO BOMpPOCAM
opranuzanuu oOpazoBarenbHoro mnponecca B LlkonbHbix KBanTOpuymax,



OKa3aHME€ METOJAMYECKOM TMOMOIIM MpH pa3padoTKe YYEOHBIX MaTepuasos,
3aJlaHul JJI1 COBEPILEHCTBOBAHUS MPAKTHUYECKOW MOATOTOBKM OOYYAIOIIMXCS MO
y4eOHbIM  MpeAMeTaM,  BHEYPOUYHOW  JEATEIBbHOCTH,  JIOMOJHUTEIHLHOTO
oOpa3oBaHuUsl JIeTEH.

[lenaroruyeckue paOOTHUKH, OCYLIECTBISIONIME JEATEIBHOCTh Ha 0Oase
[xoneubix ~ KBanTopmymoB,  mpoxondar  oOydeHHe 10  MIporpaMmam
JIOTIOIHUTEIBHOTO  MPOQPECCHOHATBHOTO  00pa3oBaHusi (Kypchbl —IOBBIIICHUS
kBampukanun) u3 DexepanpHoro peectpa mnporpamm JI10. TloBwimenue
KBaJIM(UKAIIMK TIEarOTHYeCKUX PabOTHUKOB OCYIIECTBIIIETCS HE PEXE OJIHOTO
pasa B TpH roja.

PykoBogutenun IkonpHbiXx KBaHTOpHMyMOB  (KypaTopbl W3  4YHCIA
MearoriIeckKux pPabOTHUKOB 00IIe00pa30BaTEeNbHBIX OpraHU3alNid) TPOXOISAT
oOydeHHe IO MporpaMMaM JOMOJHUTENBHOIO MPOQPECCHOHATBHOIO 00pa30BaHUS
3 GenepanbHoro peecrpa nporpamm I10.

5. OpraHn3anMOHHO-METOAMYECKOEe CONPOBOKICHHNE U UCII0JIb30BAHUE
WHOM CO3JAaHHOW B paMKaX peaju3alui HAUOHAJIBLHOI0 NPOEKTA
«Oopa3oBanne» HHPPACTPYKTYPbI

B wmensix KOMIUIEKCHOTO COINpPOBOXIEHUS AesTenbHOCTH IIIKOJIBbHBIX
KBanTopuymoB @eznepanbHbIM ONEPATOPOM OOECIIEUMBAECTCS OCYLIECTBICHUE
nyOauKauii 1 OOHOBJIEHHMSI METOJWYECKUX MATEPHAIOB, BKIIOYAKONIMX Y4eOHO-
METOIMYECKHE MaTepHalIbl (MHCTpYKUUH, METOANYECKUE nocoowus,
MH()OPMAIIMOHHBIE MaTepuajbl, TMEPEYHU PEKOMEHAYEMbBIX JIUTEPATYpPHBIX
MCTOYHHUKOB, BUACOMATEPHUAIIBI U p.), @ TAKKE MaTepUalibl 10 UTOTAM MPOBEACHUS
Meponpusatuid denepanbHOro omneparopa (BeOMHapbl, CEMUHAPBI, KOH(PEPEHIUH,
COBEIIaHUA U JIp.).

Jns  memarormueckux — pabotHukoB  IllkompHBIX ~ KBanTOpHyMOB
denepalbHBIM  ONEPaTOPOM  OOECIIEUMBAETCS  IPOBEACHHE  TEMAaTUYECKUX
BeOMHApOB, HANpPAaBJIEHHBIX HA JOMOJHUTEIBHOE Ppa3bACHEHHUE BOIPOCOB
peanuzanuu o0Opa3zoBaTelbHbIX MporpamMMm Ha 6Oaze IllkonbHbix KBanTOpHMYMOB,
IPOBEJCHUIO 00pa30BaTEIbHBIX MEPOINPHUATHI IO BONPOCAM HCIIOJIb30BAHMS
o0opynoBanus LllkonsHoro KBantopuyma.

Jist  PernoHallbHBIX ~ KOOPJIMHATOPOB M PYKOBOIAIIMX PaOOTHUKOB
[xoneHoro Keantopuyma denepanbHblii onepatop 00ECIEUMBAET IMPOBEACHHE
TEMaTUYECKUX BEOWHApPOB, HANPABJICHHBIX HA JOMOJHUTEIBHOE pa3bICHEHHE
BOIIPOCOB, OTHOCSAIIUXCS K MCIOJHEHUIO KOMILUIEKCOB Mep (IOPOXKHBIX KapT) MO
co3ganuio U (GyHkuroHupoBaHuto IIkonpHbIX KBaHTOPUYMOB, JOCTHUKEHUIO
YCTAaHOBJICHHBIX ~ TOKa3aTeiaeil (QYHKIMOHUPOBAHUS, HCIIOJIb30BAHUIO HWHOMN
CO3/IaHHOM B paMKax peanu3alid HAalMOHAJIBHOTO mpoekta «OOpazoBaHUE)
UHOPACTPYKTYPHL.

B 1mensx a¢dexkTuBHOM OpraHM3allMOHHO-METOANYCCKON  IMOIACPIKKU
co3nanus u ¢yHkuuonupoanus llkonpHbIXx KBaHTOpHMYMOB Ha TEppUTOpPHUH
cyobekTtoB  Poccuiickoii ~ ®enepaumu  PernoHanpHBIM  KOOPAWHATOPOM
o0ecrieunBaeTCs  BOBJCUYEHHE CO3JAHHBIX paHee JIETCKUX TEXHOMAapKOB
«KBanTOpHMYM», MOOWJIBHBIX Te€XHONApKoB «KBaHTOpHyM», LIEHTPOB LU(POBOrO



oOpazoBanus gered  «IT-kyO», KIIOUEBBIX IIEHTPOB  JOMOJHUTEIBHOTO
oOpa3zoBanust «Jlom HayuHol Kosabopamuu», HeHTpoB «Touka pocra» B
nesitenbHoCTh [1IkonpHBIX KBaHTOPHYMOB B clieiytonux GpopmMarax:

1. TlpoBeneHue COBMECTHBIX MEpPONPUATHN g OOy4yalomuxcsi U
MEJarorn4ecKux pPabOTHHUKOB, OCYILECTBIISIFOLIAX 0o0pa3oBaTenbHYIO
nesitenbHOoCcTh B IlIkonbHbix KBanTOopuymax (oOydaromiyie ceMUHapbhl U MacTep-
KJIACChl IO BOMPOCAaM HCIOJb30BaHUSA OOOpPYNOBAHMS, CPEICTB OOy4YeHUA H
BOCIIUTAHUSA, METOAMYECKHE MEPONpUSTHS IO  BOMpocaM  pa3paboTKw,
COBEPILIEHCTBOBAHMUS M BHEIPEHUS IPOrpamMM JOMOJHUTENBHOTO OOpa3oBaHUs
€CTECTBEHHO-HAYYHOM M  TEXHUYECKOW  HANpPABICHHOCTH,  OPraHU3aLUU
BHEYPOUYHOU AEATENBHOCTH OOYYAIOMIMXCA; WHAMBUYyAIbHbIE KOHCYJIbTAUWUN JJIS
NeJaroru4eckux padOTHUKOB, B TOM YHCJIE B PEKUME OHJIAIH; 3aHATHS MPOEKTHON
JEATENIBHOCTBIO; KOHKYPCHBIE M COPEBHOBATEIIbHBIE MEPONPUATUS Uil IETEU U
ap.).

2. Opra"uzanysg peruoHaJbHBIX W MEXKPErHOHANBHBIX KOH(EepeHIIHid,
dectuBanei, GopyMoB Mo OOMEHY OIBITOM pabOThl HAa BBICOKOOCHALIEHHBIX
YUEHUKO-MECTaX, B TOM YHCIE IO peaju3alud NpeaIMEeTHbIX oOliactel
«EcTecTBEHHOHAy4YHbIE MpPEaMETh», «ECTECTBEHHBbIE HayKW», «MareMaTuka Hu
uHpopMatuka», «OOLIECTBO3HAHME U  €CTEeCTBO3HaHHWE», «TexHosorusy,
peanu3alnuy IporpaMM JIONOJHUTEIBHOTO 0Opa30BaHUs €CTECTBEHHO-HAYYHOU U
TEXHUYECKON HAIIPaBJIECHHOCTEN.

3. Yuacthe pervoHaJbHBIX KOOPJIHMHATOPOB, IpeacraBureneil IIKoIbHBIX
KBaHTOpHYMOB M MHBIX OOBEKTOB, (DYHKIIMOHUPYIOLUIUX HA TEPPUTOPHUH CYOBEKTa
Poccniickont @enepanun, B Mepornpuatusax OenepanbHOro oneparopa.

I'padux meponpusiTuil, KBOTHI YYacTHs, COJEpPKAHME W TEXHOJOTUU
npoBeneHus  Mmepornpustuid  popmupyrorcss  denepanbHbIM  ONEPATOPOM
JOTIOJIHUTEIIBHO.

4. Opranuzanus 1 y4acTve B IpOBeIeHUHU MH(GOPMAIIMOHHBIX KaMIIaHUH 110
MOMYJISIPU3allMd  HAIMOHAIBHOTO TpoekTa «OO0pa3oBaHue» Ha TEPPUTOPUH
cyobekToB Poccmiickoit denepanyu, B TOM YUCIE COOBITHSIX, MPOBOIUMBIX IS
KOHCYJIbTAllHOHHOTO COINPOBOXACHUS POAUTENCH (3aKOHHBIX MpEICTaBUTEIIEH)
0oOy4arolmxcss O BO3MOXKHOCTAX Ul Pa3BUTHsSI CHOCOOHOCTEM M TaJlaHTOB HUX
nerei, mpodecCHoHaTbHOM OpPUEHTAIlMM M YCICIIHOTO OCBOCHHMS OCHOBHBIX
o0paszoBaTeIbLHBIX MPOrpamMM 00111eT0 00pa30oBaHUs.

5. Pa3paboTka, yTBepXkIAeHHWE W peaau3alus CETEeBbIX 00pa3oBaTEIbHBIX
IporpaMm o0Opa3oBaTenbHbIMU OpraHU3alusAMHU c UCIIOJIb30BaHUEM
BBICOKOOCHAILIEHHBIX YYEHUKO-MECT, B TOM YHCJIE JJISI PACIIUPEHUS PEan3yeMbIX
B IlIkonbHbix KBaHTOpHymMax HampaBieHHM 00pa30oBaTeIbHBIX MPOrpamM,
BHECYPOYHOW  JEATEIbHOCTU W  YCIOBUM JUII  OpPraHU3allMyd  IIPOCKTHOU
JESATETLHOCTH 00YYaIOIUXCsl.

6. BoBneuenue oOydarommxcs 0011e00pa3oBaTeIbHBIX OpTraHU3aIui, Ha
0aze KOTOpbIX co3aawTcs U QyHkuoHupyroT IlkoneHbie KBanTOpMymbl B
pa3nuuHbie  (POPMBI COMPOBOXKACHHUS M HACTAaBHUYECTBA C HCIOJB30BAHUEM
KaJpOBBIX PECYPCOB, OOECTEUMBAIOLUIUX PAOOTy BBICOKOOCHAIIECHHBIX YUYEHHKO-
MECT, CO3JaHHbIX B cyObekTe Poccuiickoit denepannu B pamMKax HallMOHAIBHOTO
npoekTa «O0pa3oBaHUE», B TOM YUCIE C YUYETOM METOJI0OTHH (1[eIeBO MO/IeIN)



HACTaBHUYECTBA  OOydarouuxcst  JJIi  OpraHu3aluid,  OCYHIECTBIISIOLIUX
00pa3oBaTeNbHyI0 JEATEIBHOCTh MO 00I11e00pa30oBaTEIbHBIM, JOMOJHUTEIBHBIM
oOmieoOpazoBaTebHBIM W [porpaMMaM  CpeJHero  npogeCCHOHAIBHOIO
oOpa3oBaHus, B TOM YHCIE C MPUMEHEHUEM JIyYIUX MPAKTUK OOMEHa OIBITOM
MEXIy 00Yy4aroIUMUCS.

[lIxonsHpie KBaHTOpHUYMBI Kak IUIOIIAJKH, OCHAIIAEMBIE MIHUPOKUM
CHEKTPOM O00OpYyIOBaHUs, CpPEACTB OOY4YEHUST M BOCIWUTAHUS, BBICTYNAKOT
IUIOMIAIKAMH  JUIsI  Pa3BUTHUA ~ TMPOEKTHOM  JAESATETbHOCTH  OOydYaromuXxcs
o011e00pa3oBaTeIbHBIX OpraHU3alvi, BKIOYash oOpa3oBaTelbHbIE OpraHU3alluy,
pacnoJIOKEHHbIE HA TEPPUTOPUU CEIIBCKOW MECTHOCTH M MajbIX FOpOJOB, Ha 0aze
KOTOPBIX CO3/1al0TCs LIEHTPbI oOpa3oBanus « Touka pocTay.

PykoBonutenmn IkonbpHbix KBaHTOpHYMOB OpraHmsylor oOydaromiue
MEpONpUATHS JI1 00y4arolmuxcs 00Ieo0pa3oBaTeIbHbIX OpraHu3aluii, B TOM
Yyclieé C MCMHOJb30BAHUEM JIUCTAHIMOHHOTO OOy4YeHUS U COBPEMEHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUM, CPEJCTB O0YUEHHS] U BOCITUTAHMSL.

[Tnomaaku [IkonsHbIX KBaHTOPHYMOB UCHONB3YIOTCS ISl IE€MOHCTpPAIIUU
3(p(EKTUBHOTO OIbITa peaTU3aluu 00pa30BaATEIbHBIX MPOTrPaMM €CTECTBEHHO-
Hay4HOM, TEXHOJIOTUYECKOU u WHBIX HaIlpaBJICHHOCTEN cpenu
0011e00pa3oBaTeIbHbIX OPraHU3alui, pacloI0KEHHBIX HA TEPPUTOPUH CYOBEKTa
Pocculickon ®@enepanun.

PernonanbHbIM KOOPJIMHATOPOM Ha TeppuTopun cyobekTa Poccuiickoit
depnepanuu  obecrieunBaeTcss paboTa MO MOJJAEPKKE 00IIe00pa3oBaTEeIbHBIX
OpraHu3alliid, TOKa3bIBAIOIIMX HU3KUME O0O0pa3oBaTelbHbIE PE3yNbTaTbl C
UCIIOJIb30BAaHUEM HHQPPACTPYKTYpbl W KaapoBoro obdecneuenust IKoapHBIX
KBantopuymoB B pa3nuuHbix  ¢opmatax  (COBMECTHas  peaau3aius
o0pa3oBaTeNbHBIX  NPOrpamMM, MPOBEACHUE  OOYyYalolUX  MEpPOIpPUSTUH,
CEMUHAPOB, KOHCYJIbTAIUH U TIP.).

IIpu npoBeaeHUH pa3IUYHBIX MEPONPUATHUM, CBSA3AHHBIX C peanu3aluen
HaIMOHAJIbHOrO mpoekTa «O0pa3oBaHME», UCHOJIB30BAHUEM COOTBETCTBYIOIIEH
UHOPACTPYKTYPHI, KAAPOBBIX U (PMHAHCOBBIX PECYPCOB, JOIKHO OBITH 00ECIeUeHO
UX HMH(OPMALIMOHHOE CONPOBOXKIEHUE, B TOM YMCIE B CpPEJICTBAaX MAacCOBOM
uH(OpMAIH, COIMAIIBHBIX CETSIX, Ha caliTaXx 00pa30BaTENbHBIX OPraHU3AIMMA C
UCIIOJIb30BAaHUEM bupmeHHOM CUMBOJIMKH HAIlMOHAJIBHOTO MPOEKTa
«ObpazoBaHue».

Nudopmanusa o mpoBoauMmbix ¢ ywactueM IIkomsHoro Ksantopuyma
MeponpusATUiIX  mnpeacTaBiseTcs  DegepalbHOMY  ONepaTopy B paMKax
€KEKBAPTaILHOTO MOHUTOPHHTA.

6. TpedoBanus kK GUHAHCOBOMY 00eCIeYEeHUIO AeATEILHOCTH

dunHaHCOBOC OOccreueHNe (PYHKIIMOHUPOBAHUS MIKOJLHOTO KBaHTOpmyma
BKJTFOUAET 3aTPaThl B COOTBETCTBUHM ¢ OONMMMH TpeOOBAHUSIMHU K OIPEICICHHUIO
HOPMATHBHBIX 3aTpaT Ha OKa3aHWE T'OCYJAapPCTBCHHBIX (MYHHIIUIIAIBHBIX) YCIYT B
cdepe TOIIKOIBHOTO, HAYaJIhbHOTO 00IIEro, OCHOBHOTO OOIIETO, CPETHETO OOIIIETO,
cpenHero mpodeccCHOHaTBLHOTO 00pa30BaHMs, JOMOTHUTEIBHOTO O0pa30oBaHUs
JIeTel ¥ B3POCIIBIX, JIOTIOJTHUTEIBHOTO MPO(ECCHOHAIBHOTO 00pa30oBaHuUs IS JIHII,



UMEIOIIUX WM MOJy4yallluX cpeaHee MnpodeccuoHanbHOEe 00pa3oBaHUE,
poecCUOHaNBHOTO 00yUYeHHs, MPUMEHSIEMBIMH TIPU pacuyeTe o0beMa CyOCUIaNH
Ha (pruHAHCOBOE OOECreYeHre BHIIOJHEHUS TOCYIapCTBEHHOTO (MYHUIIUIIAIBLHOTO)
3aJlaHds Ha OKa3aHHe TOCYJapCTBEHHBIX (MYHHMIIMIAIbHBIX) YCIYT (BBITOJTHEHHUE
paboT) rocyJapCTBEHHBIM (MYHHUIMIAIBHBIM) YUPEKICHUEM, YTBEPKICHHBIMU
npukazoM MunnpocBemenuss Poccun ot 20 Hos6ps 2018 1. Ne 235 wu
BKJIFOYAIOIIMMU B TOM YHUCJIE:

- oIJlaTy TpyAa TMeAaroru4eckux pabdOTHUKOB 0011e00pa3oBaTeIbHOM
opranuzanuu, odecneunBaronmx ¢pynkiuonuposanue lllkomsHoro KBantopuyma;

- MPUOOPETEHHE JOCTATOYHOTO 00beMa OCHOBHBIX CPEJICTB U MaTepUaIbHBIX
3armacoB, B TOM YHUCIJIE PAcCXOAHBIX MAaTEPHAJIOB, IJs1 OOECIECUEHUS peau3aliu
o0pa3oBaTeNbHBIX MpPOTpaMM B 00bEME, HEOOXOAUMOM [JIsl HENPEPHIBHOM
peanu3anuu o0pa3oBaTEIbLHOTO MPOLIECCA;

- ofecrieueHue  TEKylled  JIEATETBHOCTH  0011e00pa3oBaTebHON
OpraHu3alMHy Mo oOecrneueHuIo 00pa3oBaTeLHOTO Mpoliecca.

[Ipu dopmupoBanum Oromxera cyobekta Poccuiickoit ®enepanuu
(MecTHOTO OlO/PKETa) HAa O4YEpEeAHOM TOJ W IUIAHOBBIM MEPHOJ HE0OXOIUMO
npeaycMaTpuBaTh OOJKETHBIE ACCUTHOBAaHMS B 00bEeMe, HEOOXOIUMOM JUIs
¢dbuHaHcoBOTO OOecneueHust GyHKIIMOHUPOBAHUS IIKOJIbHOTO KBaHTOpHyMa, B TOM
YHUCJIE C YYETOM COOTBETCTBYIOIIECH MHIEKCAIIUY.

7. 3aKJII0YUTEIbHBIC MOJIOKECHUS

[Ipu peanuzanuu MepONpUATHM B LENAX CO3MaHUS U (QYHKIIMOHUPOBAHUS
[xoneubix KBanTopuymoB cyOobekT Poccuiickoit ®enepanuu obecnieurBaeT
coOroIeHne TpeOOBaHMI AHTUMOHOIIOJIBHOTO 3aKOHOJATENbCTBA  H
3aKOHO/IAaTEIbCTBA O KOHTPAKTHOHM cucteMe B cdepe 3aKyloK TOBAapoB, padoT,
YCIIYT 11 00ECTIeYeHHS TOCYIapPCTBEHHBIX M MYHUITUTIATBHBIX HYXKI, B TOM YHUCJIE
B YacTu oOecrieueHus: MOBBIMIEHUSI dPHEKTUBHOCTH, UCKIIOUEHUS OTPAHUYCHUS
Kpyra TIOCTaBIIMKOB M  TOCTaBIsIEMOTO  OOOPYIOBaHHUSA,  IOBBIIMICHUS
pe3yJbTaTUBHOCTH  OCYUIECTBJICHUS 3aKyNoOK, OOeCledeHus MpOo3pavyHOCTH,
MPEIOTBPAIICHUS KOPPYIIIUU U APYTUX 3TI0YMOTPEOICHUI.

[Ipu ocymectBienun cyobektamu Poccuiickoit @enepanuu  3aKyImnok
TOBAapOB, pabOT, YCIyr C IEIbl0 NpPUOOpeTeHHs 00O0pYAOBaHUS, PACXOIHBIX
MaTepHayoB, CPeACTB OOy4YEeHHMs] M BOCHHMTAHMS B Ueisax cosganusd IkoabHBIX
KBantopuymoB 3a cuer cybcuauu u3 QeaepaibHOro OropKeTa OrKeTam
cyorexktoB Poccuiickoit ®enepanuu  Ha  COPUHAHCUPOBAHHE  PACXOJHBIX
00s13aTenbCcTB CyObekToB Poccuiickoit denepanuu:

- oOecrieunBaeTCsl LIEHTpPAJIM3alMs 3aKyNMOK B MOPSAKE, ONpPENeIEHHOM
nyHKTOM 7 ctathu 26 denepanpHoro 3akoHa «O KOHTPAKTHOW cuUcTeMe B cdepe
3aKyIllOK, TOBapoB, paboT, yciayr sl oOecrneyeHHs TOCyNapCTBEHHBIX U
MYHHUITUTIATBHBIX HYXK]»;

- MPUMEHSAETCS HAlMOHAIBHBIA PEKUM B COOTBETCTBHU C TPEOOBAHUSIMU
cratbu 14 ®@enepanpHoro 3akoHa ot 5 anpenst 2013 r. Ne 44-D3 «O KOHTpAKTHOM
cucteMe B cdepe 3aKymoK TOBapoB, paboOT, ycayr s oOecTedeHus
roCyAapCTBEHHBIX U MYHUIIMTAIBHBIX HYXI.



Kpome Toro, mpu ocCyimiecTBiICHUH 3aKylnok cyObekTamu Poccuiickoit
deaeparu JOJKHBI OBITh YUTEHBI:

- TIOJIOKEHUA nocTaHoBJieHUs [IpaBurenscrBa Poccuiickor denepanuu OT
03.12.2020 Ne 2013 «O MUHUMQJIBHOW [0OJE€ 3aKylOK TOBapOB POCCHICKOIO
MIPOUCXOKICHUSY;

- TIOJIOKEHUs TocTaHoBieHusl IIpaBurenscrBa Poccuiickonn Penepaunu
or 03.12.2020 Ne 2014 «O MuHHUManbHOH O00s3aTENIBHOM JOJE 3aKYIOK
POCCUNCKUX TOBapOB U €€ JOCTIKEHUU 3aKa3zunukom» (BMecte ¢ «llomoxkeHueM o
TpeOOBaHMIX K COJEPKAHHUIO M (opMe OT4eTa 00 00BEME 3aKYIOK POCCHUHCKUX
TOBapoOB, B TOM YHCJIE TOBAapPOB, MOCTABJISIEMBIX IPU BBINIOJHECHUU 3aKYIIAEMBIX
paboT, OKa3aHUM 3aKyNaeMbIX YCIYT, OCYIIECTBICHHBIX B LEIAX JOCTHXKCHUS
3aKa3YMKOM MHUHUMAIBHOW 00S3aTeIbHONM 1O 3aKyIoK, O TpeOOBaHUAX K
COJIEp’)KaHUI0  OOOCHOBAaHMSI ~ HEBO3MOXXHOCTHM  JIOCTHIKEHHMS  3aKa3YUKOM
MUHHMAaJIbHON 00s13aTeIbHOM JIOM 3aKyIMOK POCCHMCKMX TOBApoOB (B TOM YHCIIC
TOBApOB, TMOCTABJISEMBIX IIPH BBIMOJHCHUH 3aKyllaeMbIX paboT, OKa3aHWUU
3aKyIMAaeMbIX YCIYT) OTICIbHBIX BUJIOB, MPU OCYIIECTBJICHUU 3aKYIOK KOTOPBIX
YCTAaHOBJIEHBI OTPAHUYCHUSA JOINYCKa TOBAPOB, MPOUCXOIAIIMNX W3 MHOCTPAHHBIX
roCyJIapCTB, O MOPSJIKE MOATOTOBKH M pa3MEIICHUs B €IWHONW MHGOPMAIMOHHON
cucreMe B cdepe 3aKymoK TaKuxX oTdeTa M oOocHOBaHMA», «llojokeHueM o
MOPSAJIKE, KPUTEPUAX ¢ TOCICACTBUUA MPOBEIACHHUS OLECHKH BBIIIOJHECHUS
3aKa34ynuKOM OOS3aHHOCTH JIOCTYDKCHHS MHMHHMAIBHON 00s3aTeNbHON  JTOJIH
3aKyMOK POCCHUMCKUX TOBapoB (B TOM YHCJIE TOBApPOB, IMOCTABISEMBIX IPU
BBITIOJTHEHUU 3aKyMaeMbIX paldOT, OKa3aHUMU 3aKyMaeMbIX YCIYT) OTIEJIbHBIX
BUJIOB, IPU OCYIIECTBICHUM 3aKYNOK KOTOPBIX YCTAHOBJIEHBI OrPaHUYCHUS
JIOTTyCKa TOBAPOB, MPOUCXOIAIINX U3 HTHOCTPAHHBIX TOCYIAPCTBY ).



Hpunoxenne 1
K MeToau4ecKkuM peKoMeHIauusiM

ba3oBblii Ha0op 000pyI0BaHMS, CPEACTB 00y4eHUS U BOCTIMTAHNS, HAJIMYHE
KOTOPOro B 00111e00pa3oBaTe/;IbHOM OPraHU3alUM SIBJISIETCS YCJI0BHEM
co31aHusl Ha 0a3e 001e00pa30BaATEIbHOI OPraHU3alMU JIETCKOT0 TEXHONApPKa

«KBanTopuym»
Ne n/m \ HaumeHnoBaHusi 000py10BaHusl, CPeCTB 00y4eHHUs] H BOCIIUTAHUS
BUOJIOI'Us

l. KOMIUIEKT BIIaKHBIX NIPENapaToB IEMOHCTPAMOHHBIN

2. KommiekT repbapueB 1eMOHCTpAIMOHHBIN

3. KOMIUIEKT KOJUIEKIIMI 1EMOHCTPALIMOHHBIN

4. [{udpoBoit MUKpPOCKOIT OMHOKYISIPHBIH (C KaMepoit)

5. Ckener 4yeqoBeKa Ha MOJICTaBKe

6. JlonosHuTenbHOE 000pyI0BaHUE

6.1. bunoxib

6.2. [1nuTka snexkTpuyeckas

7. O6opyioBaHMe AJis1 YYeHHUYECKHX JIAOOPATOPHBIX U MPAKTUYECKUX padoT

7.1. KoMIuiexT nocyipl ¥ NpUHAIEKHOCTEN JUIsl YYEHUYECKUX ONBITOB

XUMuUs

1. JeMoHcTpanMOHHOE 000PY/1I0BaAHME

1.1. CTONMK MOABEMHBIN

1.2. [lITaTuB 1EMOHCTPAIMOHHBIA XUMUYECKUN

1.3. Anmnapat A1l TPOBEAEHNS XUMUYECKUX PEAKIIUAN

1.4. HaGop a1 351eKTpoin3a 1eMOHCTPALMOHHBIN

1.5. Kommiekt MepHbIX K010 Majioro o0bema

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

1.7. [TpuGop 1t ONBITOB MO XMMHUU C INEKTPHUECKUM TOKOM (J1aOOpaTOPHBIN)

1.8. [Tpubop m1st MILTIOCTpAIIMY 3aKOHA COXPAHEHHSI MacChl BEIIECTB

1.9. JenurenbHas BOpOHKA

1.10. YcTaHOBKa /U1 IEPETOHKY BEUIECTB

1.11. ITpubop 1t mosTy4eHHs ra3oB

1.12. bans koMOuHMpOBaHHAas 1JabopaTopHast

1.13. ®dapdopoBasi CTyNKa ¢ IECTUKOM

1.14. Kommuekt Tepmometpos (0 — 100 0C; 0 — 360 0C)

1.15. Kowmmext "HaTtypanbHblie anemenTs! Ta0auisl Menaeneesa"

1.16. Kommnext "Habop mopaerneit kpuctaiumueckux pemerok” (anmasa, rpadura,
YTJIEKUCIIOTo Tra3a, JKeje3a, MarHusi, MeJlu, IOBapeHHOU coJu, Ho/a, JTbaa WK
KOHCTPYKTOP JIJISl COCTABJICHHSI MOJIEKYJI)

1.17. JonmosHuTeIbHOE 000PYI0BAHUE

1.17.1. | Hltatus 1yis neMOHCTpalMOHHbIX pobupok I1X-21

1.17.2. | Annapar Kunna

1.17.3. | TlpuGop my1st onpeeneHus CocTaBa Bo3ayxa

1.17.4. | Ilpubop /i OKMCICHUS CIMPTA HAJ MEAHBIM KaTalu3aToOpoM

1.17.5. | Bropetka

1.17.6. | Ilpubop i WIITIOCTPAIMK 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOH peakiMy OT yCIOBUH

1.17.7. | Bechl gjist ChIMy4ynX MaTepHaliOB

1.17.8. | Turens

1.17.9. | llumnus! TUreTbHBIC

1.17.10. | KonGonarpesareinb




KoMmniekT MOCyaAbl H le/IHaIlJIe)KHOCTeﬁ AJIA YYCHHYCCKHUX ONIBITOB

2.1 HaGop 6anok 115t XpaHeHust TBepIbIX peakTHBoB (30 — 50 mur)

2.2 Hab6op cxistHOK ((hi1akoHOB) JIsl XpaHEHUS PACTBOPOB PEAKTHUBOB

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

2.4 [Tpubop 11 Moay4deHus razoB

2.5 CnupToBKa

2.6 @unbTpoBanbHast Oymara (50 mrT.)

2.7 [lItatus maboparopusiii xumudeckuid [HIJIX

2.8 ITanouka cTeksIsiHHAsL (C PE3MHOBBIM HAKOHEYHUKOM)

2.9 Yamieuka /17151 BolIapuBaHus (BbIAPUTEIbHAS YalIeuKa)

2.10 MepHbii TUIMHAP (TJIACTUKOBBIN)

2.11 Boponka creknsaHas (Masas)

2.12 Crakan crexsstHHBIN (100 M)

2.13 ["azooTBOIHAS TpyOKa

3 KoMniekT XMuMH4YeCKHUX PeaKTHBOB

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

3.2 Ha6op «'unpoxcuab (ruapokcui 6apust, THAPOKCH]T Kalus, THAPOKCHU]T KaJIbLIU,
THJIPOKCHJ HATpUsl)

33 Hab6op «Oxcupl MeTannioBy (aIlOMUHHS OKCU, Oapust okcu, sxenesa (I11) oxcun,
KaJIblusl OKCUJ1, Maruus okcug, meau (1) okcua, HuHKa OKCu)

3.4 Habop «llleno4nble 1 meI0YHO3eMeNbHBIC METAIBD) (JIUTUH, HATPUHN, KAJIBITHI)

3.5 Ha6op «MeTamib» (aTlOMUHHM, )KEI€30, MarHUM, Me/Tb, ITMHK, OJIOBO)

3.6 Habop «llleno4nble 1 meI0YHO3eMeNbHBIC METAIBD) (JIUTUH, HATPUHN, KAJIBITHI)

3.7 Hab6op «OrneonacHsie BemectBa» (cepa, pochop (kpacHslit), okeua dpochopa(V))

3.8 Ha6op «["anmorens» (nox, 6pom)

3.9 Ha6op «["anorenuipl» (aIFOMUHUS XJIOPH]I, AMMOHHUS XJIOpH L, Oapus XJIOpHI, JKee3a
(IIT) xmopu, Kamust HOAMI, KalTUsl XJIOPHU, KAIBIUS XJIOPUT, TUTHS XJIOPUI, MAaTHUS
xsopua, menu (II) xmopun, Hatpus 6poMu], HaTpUst PTOPUL, HATPUS XIOPUJ, LIHHKA
XJIOpU]T )

3.10 Ha6op "Cynbdatsl, cyabhuabl, cyabGuThl" (ATIOMUHUS CyIb(ar, aMMOHUS cyabQart,
xenesa (I1) cynedun, xenesa (I1) cynbdar, 7-mu BogHbIN, Kayius cynbdaT, KodaibTa
(IT) cynbdat, maruus cynsdar, meau (11)) cynsdar 6e3Boansiii, menu (II) cynbdar 5-
TH BOJHBIN, HaTpUs CylbQua, HATpus Cyab(UT, HATPUs CyIb(daT, HATPHUS
THJIpOoCyib(at , HUKeNs cynbhaT

3.11 Ha6op "Kapbonats!" (aMMoHus kapOoHart, kanus kapoonat, meau (II) kapbonar
OCHOBHO, HaTpHsl KapOOHAT, HATPUS THIPOKAPOOHAT)

3.12 Ha6op "®ocdarel. Cunukarel" (kamaust MOHOruapoopTodocdar, HaTpus CHIIMKAT 9-TH
BOJHBIN, HATPUs opTodocdaT Tpex3aMelleHHbIH, HaTpus quruapodocdar)

3.13 Ha6op "Aueratsl. Ponanuasl. Coennnenus sxkenesa” (kamus arerar, kainus gpeppo(Il)
rexcaranu, kaaus geppo (I1I) rekcanmonun, kanust polaHu, HaTpUs aLeTarT,
CBUHIIA aIleTar)

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

3.15 Ha6op "Coeaunenus xpoma" (aMMOHHUS TUXPOMAT, Kalus IUXpoMaT, KaJlusi Xpomar,
xpoma (II1) xmopuz 6-Tv BOIHBIN)

3.16 Ha6op "Hutpats!" (aJitoMHHMSI HUTpAT, aMMOHMSI HUTPAT, KaJusl HUTPAT, KAJIbLIUS
Hutpat, Mmeau (II) HuTpat, HaTpust HUTpAT, cepedpa HUTPAT)

3.17 Ha6op "Unaukatopsl" (JJakMoua, METHIIOBBIM OpaHKeBbIi, (heHosdTanenH)

3.18 Hab6op "Kucnoposaconepxaiire opranndeckie BeniecTra’ (aeToH, TIIUIeprH,
TU3TUIOBBIN 3(Hp, CIUPT H-OYTHIIOBBIN, CIUPT U30aMUJIOBBIH, CIIUPT U300y THIIOBHIH,
CIIUPT STUIIOBBIN, PeHOJI, GOPMATTMH, STHICHTITUKOJb, YKCYCHO-ITHIIOBBIN 3hUD)

3.19 HabGop "YrneBomoposst" (6eH3MH, TeKcaH, HeTh, TOJYO, IIMKJIOT€CKaH)

3.20 Hab6op "Kucnotsl oprannyeckue" (KUCI0Ta aMHHOYKCYCHAsI, KHCJIOTa OCH30MHAas,




KHCJIOTa MacCJIdHas1, KUCJI0Ta MypaBbUHas, KHUCJI0Ta OJICMHOBAas, KHUCJI0Ta
NMaJIbMUTUHOBAA, KUCJIOTA CTCAPUHOBAS, KUCJIOTA YKCYCHAA, KUCJIOTAa maBeneBaﬂ)

3.21 Ha6op "VYrneBoasl. AMUHBI" (aHWJIMH, aHUJIMH CEPHOKUCIIBIN , J[-TIIF0K03a, MeTUIIaMUH
TUAPOXJIOPH]I , cCaxapo3a)

3.22 JlonmomHuTEIEHOE 000PYIOBAHHE

3.22.1 | Habop "Munepanbhble yaoopenus" (ammodoc, kapdbaMua, HaTpueBast CEIUTpa,
KaJIblIMeBas CEJINTPA, KaJIMiHAas CeNuTpa, cyiabhaT aMMoHus, cynepdocdar
rpaHyJIMPOBAaHHBIN, cynepdocaT 1BoiHOI, hocdopuTHas Myka)

3.22.2 | Habop "O6pa3iibl opraHn4eckux BemecTB" (rekcaxjaopOeH301, METHIICH XJIOPUCTBIM,
YTIIEPOJ] YETHIPEXXIOPHUCTHIN, XJT0POhOpPM)

3.23.3 | HabGop "Marepuaibl (aKTUBUPOBAHHBIN YTOJib, Ba3€IWH, Kbl KapOU/I, KaabIUs
KkapOoHar (Mpamop), mapadun)

4 Koutekuun

OU3UKA

1 O6opynoBaHue IS IEMOHCTPAIIMOHHBIX OIBITOB

1.1 bapomeTp-anepony

1.2 I'urpometp (ncuxpomerp)

1.3 TepMoMeTp JEMOHCTPAIIMOHHBIHN

14 [lITaTuB 1EMOHCTPAIIMOHHBIN

1.5 CTONMK MOABEMHBIN

1.6 VIcTOYHUK MOCTOSHHOTO U MEPEMEHHOT0 HaNPsHKEHUS

1.7 JluHaMoMeTp 1EMOHCTPaIIMOHHBIH

1.8 MaHoMeTp JKHAKOCTHON JEMOHCTPAIIMOHHBIN

1.9 KamepToH Ha pe30HaHCHOM SILIUKE

1.10 Hacoc BakyyMHBIH € 3JIEKTPONIPUBOJIOM

1.11 Tapenka BakyymHas

1.12 Benepko Apxumena

1.13 OramBo BO3yIIHOE

1.14 [Tpubop 11t IeMOHCTpaIuy JaBICHUS B KUIKOCTH

1.15 [Tpubop U1t IeMOHCTpalMK aTMOochepHOoro aaBieHus (Marae0yprckue noayniapms)

1.16 HaGop Ten paBHOro 00BnemMa

1.17 Habop ten paBHOI1 Macchl

1.18 Cocynsl coobaromuecs

1.19 TpyOka HetoToHa

1.20 [Tap ITackans

1.21 [Iap ¢ konbIOM

1.22 [rmHApPBI CBUHLIOBBIE CO CTPYTOM

1.23 I'py3 HabopHBIi 1 KT

1.24 Tpanchopmarop yHUBepcanbHBIN

1.25 ITpu6op Jlenma

1.26 Maraut nyroo6pa3Hblil 1eMOHCTPAIIMOHHBIH

1.27 Marsur noJiocoBoi 1I€EMOHCTPAIIMOHHBIH (11apa)

1.28 CTpesiku MarHUTHBIE Ha MITATHBAX

1.29 Hab6op nemoncTparmonHsslil "InexkrpoctaTika” (3IeKTPOCKOMHI (2 IT.), cynTaH (2
IIT.), TTAJI0OYKa CTEKJISTHHAS, TAJTI0YKa Y00HUTOBAS, IITATUBHI H30JUpYIomue (2 1IT.)

1.30 Maruna 35eKkTpodopHast UM BEBICOKOBOJIBTHBIN HCTOYHUK

1.31 Habop xanwiisipoB Ha NOJICTaBKe

1.32 [Tpubop 11t IeMOHCTpalMK TETIONPOBOAHOCTH TEJ

1.33 HaGop a5t 1eMOHCTpaluy SJIEKTPUIECKUX TTOJICH

1.34 HaGop my1st neMoHCcTpaIuy MarHUTHBIX TTOJICH

1.35 Habop nemoncTpannonssiii "IlocTossHHBIN TOK"

1.36 Hab6op nemoncrparmonnsiil "['a30Bble 3aKOHBI U CBOMCTBA HACKHIIIIEHHBIX TApOB"




1.37 Ha6op nemoncTpanuonnsiii "BomHoBas ontuka"

1.38 CrekTpocKoI ABYXTPYOHBIH

1.39 HaGop criekTpanbHBIX TPyOOK ¢ HCTOYHHUKOM ITUTAHUS

1.40 KoMIutekT nocyas! JEMOHCTPALIMOHHON € IPUHAMIEKHOCTIIMHU

1.41 Kommekt npoBo1ioB

1.42 JlonmosHuTeIbHOE 000PYIOBAHUE

1.42.1 | I'eneparop 3ByKOBOI

1.42.2 | Mammuna BoJgHOBast

1.42.3 | Ilucroner OaIMCTHYECKUN

1.42.4 Ha6op nemoncTpanronnslii "MexaHnueckue siBjaeHus"

1.42.5 | Habop nemoHcTpannoHHbIN "MexaHndeckue KoiaeOaHusi U BOJHBI"

1.42.6 Ha6op nemoHCTpanroHHbIN "DIeKTpOIMHAMHKA"

1.42.7 Ha6op nemoncTpanuonsslii "BoiHoBast BaHHA"

1.42.8 | HabGop nemoncTpanmonusii "['eomerprueckas onTuka'

1.42.9 KommiekT mpuGopoB 1 MpUHAIICIKHOCTEHN I IEMOHCTPAIIMKM CBOMCTB
9JICKTPOMArHUTHBIX BOJIH

1.42.10 | HaGop nemoHcTparmonHslii "Onpeaenenue noctossHHou [ranka"

3 Oo6opynoBanue 11 JJa0OPaTOPHBIX Pad0T M NPAKTUMYMOB

3.1 Ob6opynoBanue i 1a00paTOPHBIX PabOT U YUEHUYECKUX ONBITOB (Ha 0aze
komIuiekToB it OI'9)

3.2 HaGopsb! 1u1s mpakTukyma

3.2.1 KommiekT 115 npakTUKyMa 1o OnTHKe

32.2 KoMIuIeKT 11 npakTHKyMa 1o MEXaHUuKe

323 KoMruiekT nst mpakTukyMa o MOJIKYJISIpHOM (u3nKe

3.2.4 KoMIuIeKT 11t npakTHKyMa 110 JIEKTPUYECTBY

3.2.5 KOMIUIEKT 17151 NpaKTUKYMa 1O AJIEKTPOAMHAMHUKE




IMpunoxenue 2
K MeToau4ecKkuM peKoMeHIauusiM

IIpuMepHbIii NepeyeHb 000PYI0OBAHUSA, PACXOAHBIX MATEPUAJIOB, CPEICTB
00yuyeHHs U BOCIIUTAHUS B 1€JAX CO3MAHUSA I€TCKOr0 TEXHONMAPKA
«KBanTopuym» Ha 0a3e o01eo0pa3oBaTe/IbHOM OPraHU3AIUU

Ne i/

Oopa3oBartesibHOE
pelieHue

KpaTkue npumMepHble TeXHMYECKHE
XapaKTEePUCTUKH

Koa-Bo,

OBOPYJIOBAHME JIJISI OBSAA3ATEJBHBIX HAIIPABJIEHUM

KOMHLIOTepHOQ H NMPE3CHTANUOHHOC 060py1mBaHne

Hoyr6yk

dopM-(hakTop: HOYTOYK;

Kecrtkasi, HeoTKIIOYaeMas KJIaBHaTypa: HaJIM4ue;
Pycckas packinaaka KiaBUaTypbl: HAIUYUE;
Jlnaronanb skpaHa: He MeHee 15,6 qI0iMOB;
Pazpemenue skpana: He meree 1920x1080
IMUKCEIICH;

KonuuecTBo snep npoueccopa: He MeHee 4;
KoanyecTBO MOTOKOB: HE MeHee &;

ba3zoBas TakToBas 4acTtoTa mpoieccopa: He MeHee
11T

MaxkcuManbHasi TAKTOBas 4YacToTa Mpolieccopa: He
menee 2,5 I'T;

Kour-mamsars npoueccopa: He meHee 6 MOaiiT;
O0beM yCTaHOBJIEHHOMN ONEpaTUBHOM MaMsATH: HE
MeHee 8 ['0aliT;

O0BeM noaIep>KMBAEMOM OTIEPaTUBHON MaMSITH
(JU1s1 BO3MOKHOCTH pacIIMpeHusi): He MeHee 24
I"Gaiir;

O0nem HakormTens SSD: ne menee 240 I'0aiiT;
Bpems aBToHOMHOI paboThl OT OaTapen: HE MEHee
6 Jacos;

Bec HOyTOyKa ¢ yCTaHOBJICHHBIM aKKYMYJISITOPOM:
He Oonee 1,8 kr;

Buemnuit unrepgeiic USB crannapTa He HUXe
3.0: He MeHee TpeX CBOOO/IHBIX;

Buemnuit unrepgeiic LAN (ucnonbs3oBanue
MEPEXOJHUKOB HE MPEAYCMOTPEHO): HATUYHE;
Hanuuue momyneit u uarepdeiicon
(ucnonb30BaHUE MEPEXOAHUKOB HE
npenycmotpeno): VGA, HDMI;

becnipoBoanas cBsa3p Wi-Fi: Hanuume ¢
nogaepxxkou cranaapra IEEE 802.11n wim
COBpPEMEHHEE;

Web-kamepa: Hannuue;

Manunynstop "Mbllb'": HATUYKE,
[IpenycraHoBieHHAs ONEpaAIlMOHHAS CHCTEMA C
rpaduuecKkuM Mmosib30BaTeNbCKUM UHTEphericoMm,
oOecneunBaroias padboTy pacpoCTpaHEHHBIX
00pa30oBaTeNbHBIX U O0MIECUCTEMHBIX
TIPUJIOKEHUI: HAJTMYHE.

30

MOV tum 1

Tun yerpoiictBa: MOV (pyHKIMM revary,
KOIMPOBAHUS, CKAHUPOBAHUS);




Ne i/

Oopa3oBaTtesibHOE
pelieHue

KpaTkue npumMepHble TeXHMYeCKHE
XapaKTePUCTUKH

Koa-Bo,

dopmar Oymaru: He MeHee A4;

LIBeTHOCTB: YepHO-OEIbIi;

TexHonorus neyaTu: JazepHas
MaxkcuManbHOE pa3pelieHUe IeYaTh: HE MEHee
1200%1200 Touek;

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

MOV tum 2

Tun ycrpoiictBa: MOY;

IIBETHOCTBD: I[BETHOM,

dbopmar Oymaru: A3/A4

CkopocTb nedyatu: He MeHee 25 ctp/muH (4/0 A4),
He MeHee 25 cTp/MuH (1IBeTH. A4)
ABTOMaTHuYECKas ABYCTOPOHHSIS II€YaTh: €CTh;
KonuuectBo ctpanuil B mecsii He meHee 40 000;
VY CeTpoiCcTBO aBTONOAYM OPUTHMHAIIOB:
JIBYCTOPOHHEE;

O0béM n0TKa Mo1aun Oymaru: He MeHee 250
JIUCTOB

Tenexka i 3apsaaKu
U XpaHEeHHsI HOyTOYKOB

THUII KOpITyca: METal;
BO3MOYKHOCTh 0€30MaCHOTr0 3alUIIEHHOT0 3aMKOM
XpaHEHUs1 HOYTOYKOB: HaJIM4UE;

BO3MOYKHOCTb 3apsKH HOYTOYKOB: HaJIH4ue,
noajepKka Hoyroykos m.1.1.1.;

Hanmuuue poyrepa Wi-Fi crannapra 8§02.11n nunu
COBpeMeHHee: | mT. moAaepKKa HOyTOYKOB
ml1.1.1;

KOJIMUECTBO HOYTOYKOB: OT 15 1ITYyK, Moaiep:kKa
HoyTOyKOB 1.1.1.1;

Hanpsxenne nuranus: 220B\500;
[Totpebnsemas moHOCTh, BT (Makcumym): 2500;
[TotpebnsiemMslii Tok, A (MakcumyMm): 12;

JlinHa mHypa 37eKTpOnuTaHus: oT 2,5 MeTpa;
3amuTa OT HepeHanpsKeHNs, KOPOTKOTO
3aMBIKaHUS: HAINYHE;

Koneca nJ1g nepeiBUKeHUs! C TOPMO30M: HAJIMYHE.

Dnumnyapr

Pa3smep paboueit obmactu: e meree 700x1000 mm

MoHo0mo4HOE
I/IHTepaKTI/IBHoe
YCTPOHCTBO

HHTepakTUBHBIA MOHOOJIIOUHBIN TUCTUIEH,
JIMaroHallb SKpaHa: He MeHee 65 JI0IMOoB,
paspelieHue skpana: He Menee 3840x2160
MMUKCeIIeH,

BCTPOEHHAs aKyCTUYeCKas CUcTema: TpedyeTcs,
KOJIMYECTBO OAHOBPEMEHHO PACIIO3HABAEMBIX
KACaHWI CEHCOPHBIM 3KpaHoM: He MeHee 20
KacaHUii,

BbICOTa CpabaThIBaHUs CEHCOpa dKpaHa: He Ooiiee
3 MM OT OBEPXHOCTHU HKpaHa,

BCTPOCHHBIC (DYHKITUHU PACIIO3HABAHUS 0OHEKTOB
KacaHus (Taner win 6e30arapeitHblii CTHITYC):
TpeOyroTCH,

KOJIMYECTBO MOJIEPKUBAEMBIX Oe30aTapeiHbIX
CTHJIYCOB OJIHOBPEMEHHO: HE MeHee 2 IIT.,
BO3MO>KHOCTb UCIOJIb30BaHUS JIaJIOHU B KAUE€CTBE
WHCTPYMEHTA CTUPAHUS J100 UTHOPUPOBAHUS




Ne i/

Oopa3oBaTtesibHOE
pelieHue

KpaTkue npumMepHble TeXHMYeCKHE
XapaKTePUCTUKH

Koa-Bo,

KacaHHMH 9KpaHa JIaJIOHbIO: TpedyeTcs
WHTerpupoBaHHbIN JaTYUK OCBEILEHHOCTH IS
ABTOMAaTHUYECKOW KOPPEKLMH IPKOCTH MO/ICBETKU:
TpeOyercs

Hannuue ¢pyHknu rpaguaeckoro
KOMMEHTHPOBaHUS IIOBEPX IPOU3BOJILHOTO
n300pakeHusl, B TOM 4nCIIe OT GU3NYECKU
MOJIKJIFOUEHHOT'0 UCTOYHUKA BUJIEOCUTHANA:
Tpedyercs

WuTerpupoBaHHble PYHKIIUU BHIBOJIA
n300pakeHH ¢ 3KPaHOB MOOWIIBHBIX YCTPOUCTB
(na matdopme pactpoctpaneHnbix OC), a Takxke
C BO3MO>KHOCTBIO HHTEPAKTUBHOTO
B3aMMOJICHCTBUS (YIIpaBIEHUS) C yCTPOWCTBOM-
UCTOYHUKOM: TpeOyeTcs

HHTerpupoBaHHbIN B ITOJIB30BATEIbCKUN
uHTepdeiic GyHKIIMOHAT MPOCMOTpa U paboTHI C
daitnamu ocHOBHBIX (popmaTo ¢ USB-
HaKOIUTEJIEH WU CETEeBOI0 cepBepa: TpedyeTcs
[Tonnepkka BCTPOEHHBIMH CPEACTBAMHU
JUCTAHIIMOHHOI'O YIIPaBIEHUs pabouuMHU
rapaMeTpaMM yCTpOicTBa uepe3 BHEILIHUE
CHCTEMBI: TpeOyeTcs

[IpenycraHoBieHHAas onepalOHHAasi CUCTEMA C
rpaMuecKuM IMOJIb30BaTeIbCKUM HHTEpdercoM,
oOecneuynBaroias padboTy pacnpoCTpaHEHHBIX
00pa3oBaTeNbHBIX U O0IIECUCTEMHBIX
MIPUJIOKEHUH: TpeOyeTcs

WHTerpupoBaHHbIe Cpe/icTBa, 0OeCeunBaroIIne
cienyomui GyHKIIMOHA: CO3/TaHne
MHOTOCTPAaHUYHBIX YPOKOB C HCIIOJIb30BAHUEM
MEIMAKOHTEHTA Pa3JInYHbIX (OPMATOB, CO3/aHNE
HAANKMCEH U KOMMEHTAPUEB MIOBEPX 3aIlyIICHHbBIX
MPWIOKEHUH, pacrio3HaBaHUE QUryp U
PYKOIMCHOTO TeKCTa (PYCCKHUM, aHTIMHCKUN
A3BIKH ), HAIMYNE UHCTPYMEHTOB PUCOBAHUS
reoMEeTpUYECcKUX (pUryp u JUHUMN, BCTPOCHHbIE
(GYHKIMH: TeHepaTop CIy4YaHbIX YHCell,
KaJbKYJISTOp, SKpaHHas KJIaBUaTypa, TaimMep,
pEeIaKTOp MaTeMaTH4ecKuX (HopMyI1, FIEKTPOHHbBIE
MaTeMaTHYeCKHUe MHCTPYMEHTBI: IUPKYIIb,
YTOJIbHUK, TUHEWKa, TPaHCIIOPTUD, PeXUM "Oenoit
JIOCKH'" ¢ BO3MOKHOCTBIO CO3JIaHUS 3aMETOK,
pHCcOBaHMsI, pabOTHI ¢ TAOIMIAMH U TpapUKaMH,
uMIiopt QaitioB popmaron: *.pdf, *.ppt

HamnonbHast MoOMIbHAS
CTOMKa I
MHTEPAKTUBHBIX TOCOK
WJIM YHUBEPCAIbHOE
HACTEHHOE KPEIUICHUE

CoBMeCTUMOCTh ¢ MOHOOJIOUHBIM MHTEPAKTUBHBIM
ycTporcTBoM I1.1.1.6

MakcruMallbHBIN BEC, BBIICPKUBAEMBIN
KperuieHueM: He meHee 60 kr

1.2

EcrecTBeHHOHAay4YHBbIH PO UIbL

1.2.1

[{udposas

\ OGecneynBaeT MPOBEACHUE YICOHOTO




Ne i/

Oopa3oBaTtesibHOE
pelieHue

KpaTkue npumMepHble TeXHMYeCKHE
XapaKTePUCTUKH

Koa-Bo,

nabopaTopusi 1Mo
9KOJIOTUU

AKOJIOTUYECKOT'0 MOHUTOPHUHTA
WHCTPYMEHTAILHBIMH MeTo1aMu. Habop
MIPUMEHSETCS NMPU U3YICHUHU IKOJIOTHH, OUOJIOTHH,
XUMHH, Teorpaduu U IPUPOJOBEICHUS, a TAKKE
JUISL MHAWMBUYaTbHBIX UCCIICOBAHUS U TPOCKTHOM
JIeATeTbHOCTH IIKOJIbHUKOB. KoMIuiekranus:
becnipoBogHOI MYJIBTUIATYUK 11O
9KOJIOTUYECKOMY MOHUTOPHUHTY C 8-10
BCTPOCHHBIMH JIATYNKAMH:

JlaT4uK HUTpPAT-MOHOB

JlaT4uK XJI0pUA-HOHOB

Haruuk pH ¢ nuana3oHoM U3MEPEHUS HE YXKE YEM
ot 0 1o 14 pH

JlaT4uK BIAXXHOCTH C TUANIa30HOM U3MEPEHUS
0...100%

JlaT4rK OCBEIIEHHOCTH C IUAIa30HOM U3MEPECHUS
He yxe yeM ot 0 go 180000 1k

JlaTuuk TemriepaTyphl C 1Uaa30HOM U3MEPEHUS
He yxke yeM ot -20 no +140C

JlaT4uK 3IeKTPONPOBOAUMOCTH C AHANa30HaAMU
n3mepenus He yxe uem ot 0 1o 200 mxCwm; ot 0 10
2000 mxCwm; ot 0 1o 20000 MxCm

JlaTuuk TeMIiepaTypbl OKpy:Karolei cpebl ¢
JIMAIria30HOM U3MEPEHHS HE Yxe ueM oT -20 10
+50C

OTnenpHbIE JaTYNKU:

JlaTtuuk 3ByKa ¢ QyHKIMEH HHTETPUPOBAHUS C
JIMATria30HOM U3MEPEHHS YacTOT HE MEHEE YeM OT
50 I'm o 8 kI'm;

JlaT4uK BIAXXHOCTH IMOYBHI C IHAMTa30HOM
n3MepeHus He yxxe yem ot 0 1o 50%

JaTuuk kuciopoja ¢ AuanazoHom u3MepeHus ot 0
1o 100%

JlaTuyrK OoNTHYECKOU IUIOTHOCTH 525 HM

Jlatuuk ontudecko miotHocTy 470 HM

JaTyuk TypOUuIUMETp C TUAra30HOM U3MEPECHHUS
He yxke yeM ot 0 7o 200 NTU

JlaTuuk oKuCH yTiiepoJia ¢ Auana3oHOM U3MEpPEHUs
He yxe yeM ot 0 7o 1000 ppm

Axceccyapsl:

Kabens USB coenuHuTENbHBIN (2 MIT.)

3apsimHOE yeTpoiicTBO ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy
CrepikeHb JUIsl 3aKpeIICHUs] JaTYMKOB B IITATHUBE
Kpartkoe pykoBOJICTBO IO IKCILTyaTaIiiu

G poBoi 1abopaTopun

[IporpammHuoe obecrieueHne

Mertoanyeckue pekoMmeHanuu He menee 20 pador
YnakoBka

Hannune pycckosA3bIYHOTO cailTa MOIIEPKKHY,
HaJU4Ke BUACOPOJIUKOB.

1.2.2

Muxkpockor 1udpoBoit

Tun MuKpocKoria: OMOJIOTHIECKUT

15




Ne i/

Oopa3oBaTtesibHOE
pelieHue

KpaTkue npumMepHble TeXHMYeCKHE
XapaKTePUCTUKH

Koa-Bo,

Hacanka Mukpockona: MOHOKYJISpHast
Hasznauenue: nabopaTopHbIit

Metop uccneaoBaHus: CBETIOE MOJIe
Matepuan ONTHKU: ONITHYECKOE CTEKIIO
YBenuueHue MUKpoOcKoIa, kpat: 64 — 1280
Oxynsiper: WF16x

OObexTuBsL: 4%, 10X, 40xs (MOANPY>KMHCHHBIH )
PeBonbBepHas ToJ0BKa: Ha 3 00BEKTUBA

Tun noacBeTKuU: 3epKajgo WM CBETOIUOA
PacrnionoskeHre moICBETKU: BEPXHSISI U HUKHSIS
Martepuan kopmyca: MeTal

[IpeameTHslit cronuk, MMm: 90

Ucroynuk nuranus: 220 B/50 I'n

Yucno Meranukcenei: 1

1.2.3

[Hudposas
nabopaTopus 1o

busnoIoTUN
(mpohuIbHBIHI
YpOBEHB)

Ob6ecnieunBaeT NpoOBEACHHUE UCCIIEIOBAHUS 110
(YHKIIMOHUPOBAHUIO YEIOBEYECKOTO OPraHUu3Ma.
Kommexranus: becnpoBoiHO# MynbTUIATYHK 11O
¢u3noNoruu ¢ 5-10 BCTPOCHHBIMU JITaTYUKAMMU:
Hatunk aprepuanbHoro aasiaeHus (0...250 mm pr.
CT.)

JlaTuuk mynbca ¢ IMana3oHOM U3MEpEeHus He yxKe
geMm ot 30 o 200 yx/mMun

JlaTuuk TeMIieparypsl Tena ¢ Iuana3oHoM
U3MEpeHus He yxxe 4eM oT +25 no +40C

JlaTurK 4acTOTHI ABIXaHUS C AMANa30HOM
n3mepenus He yxe ueMm oT 0 1o 100 uukioB/MuH
JlaTunk ycKopeHus ¢ mokasaTessiMu +2 g; +4 g; £8
g

OtnenbHBIE YCTPOWCTBA:

Hatunk OKI ¢ nuamna3oHoM u3MepeHus He yxKe
gyem ot -300 1o +300 MB)

Hatuuk pH ¢ nnana3oHoM U3MEPEHUS HE YKE YEM
ot 0 1o 14 pH

JlaTuuk cuiomMep ¢ [uana3oHOM U3MEPEHUs He
yxe ueM oT -40 1o 40 H

JlaTuuK OCBEIIEHHOCTH C JUana3oHOM U3MEpEHUs
He yxe yeM oT 0 1o 180000 5k

Axceccyapsl:

Ka6ens USB coeqMHUTENBHBIH

3apsiiHOe yeTpoiicTBO ¢ Kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy
KoHncTpykTop A1 mpoBeeHUs SKCIIEPUMEHTOB
Kpartkoe pykoBOCTBO IO 3KCILTyaTalluu
nudpoBoit maboparopuu

[TporpammHuoe oOecrieueHue

Meroandeckue pekoMeHaanuu e meaee 20 padot
Hanuune pycckosi3pIMHOTO caiiTa mOAIEPKKU
Hanuuue BUaeopoanKoBs.

1.2.4

[udposas
nabopaTopus

«Pu3uka» npopubHas
JUISl TIeJlarora

ObecneunBaeT BHITIOIHEHUE SKCIIEPUMEHTOB 110
TeMaM Kypca (GU3uKH.

Kommiekranus: becnpoBoiHON MynbTHIATYHK 11O
¢u3uke ¢ 6-10 BCTPOCHHBIMH JATYMKAMMU:




Ne i/

Oopa3oBaTtesibHOE
pelieHue

KpaTkue npumMepHble TeXHMYeCKHE
XapaKTePUCTUKH

Koa-Bo,

[{udpoBoii JaTYuK TEMIEPaTyphl ¢ AUAMTA30HOM
u3MepeHus He yxxe yem oT -20 o 120C
[{udpoBoii gaTyuK aOCOMIOTHOTO JABJICHUS C
JMara3oHoM u3mepenus e yxe uem ot 0 1o 500
klla

JlaT4uMK MarHMTHOIO TOJIS ¢ IUANa30HOM
n3Mepenus He yxe yem ot -80 1o 80 mTn
JlaTuuk HanpsHKSHUS ¢ JUAa30HaMy U3MEPCHHS
HE yxe 4eM oT -2 10 +2B ; ot -5 1o +5B; ot -10 1o
+10B; ot -15 no +15B

Jatuuk Toka He yxe 4eM oT -1 1o +1A

JlaTumk akcelepoMeTp ¢ MOKa3aTeJsIMU HE MEHEe
yem: £2 g; +4 g;+8 g

OTtaenpHbIE yCTPOUCTBA:

USB ocuumnorpad He menee 2 kanana, +/-100B
AKkceccyapsl:

Kabens USB coennHuTENbHBIN

3apsiqHOE yeTpoiicTBO ¢ Kabemem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy
KonctpykTop 11t mpoBeieHus SKCIIEPUMEHTOB
KpaTkoe pykoBOJCTBO IO 3KCILTyaTalluu
uudposoit 1adboparopuu

[TporpamMmmHoe obecrieueHuE

Meroanueckue pexomenaamnuu (40 pador)
Hanuuue pycckosi3pIuHOTO caifTa MOJACPKKU
Hanuuue BUaeopoamkos.

1.2.5

[udposas
naboparopust «XuUMHS»

npoduabHas 11
nejarora

ObecneunBaeT BBIIOJIHEHUE JJAOOPATOPHBIX padoT
10 XMMUM Ha YpPOKaxX B OCHOBHOM IIKOJIE U
IIPOEKTHO-UCCIIEN0BATENBCKON NEATEIIBHOCTH
yyaumxcs.

Kommnekrarusi:

becripoBogHON MyJIBTUAATYUK IO XUMUH C 4-Mst
BCTPOEHHBIMH JaTYUKaMMU:

Hatuuk pH ¢ nnana3oHoM U3MEPEHUS HE YKE YEM
ot 0 1o 14 pH

JlaTuuk BBICOKOW TeMIepaTypsl (TEpMONApHBI) ¢
JIMara3oHOM U3MepeHus He yxe ueM oT -100 1o
+900C

JlaT4uK 371€KTpONPOBOAUMOCTH € AUAa30HAMHU
n3mepenus He yxe uem ot 0 1o 200 mxCwm; ot 0 10
2000 mxCwm; ot 0 10 20000 MKCM

JlaTurk TeMIiepaTypbl INIATHHOBBIN € JUANIa30HOM
nu3MepeHus He yxke yem oT -30 no +120C
OTnenpHbIe TaTYNKU:

JlaTuyuk ONTUYECKON IMIOTHOCTH 525 HM
Axceccyapsl:

Ka6ens USB coennHUTETHHBII

3apsimHOe yeTpoiicTBO ¢ Kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy
Kpartkoe pyKoBOACTBO 10 3KCILTyaTalluu

1 poBoi 1abopaTopun

Ha6op nabopaTopHoii OCHaCTKH




Ne i/

Oopa3oBaTtesibHOE
pelieHue

KpaTkue npumMepHble TeXHMYeCKHE
XapaKTePUCTUKH

Koa-Bo,

ITporpammHoe oOecrieueHue

Metoauueckue pekomeHanuu He menee 40 padot
Hanunune pycckos3bIYHOrO caiiTa mogaep KKy
Hannune Buaeopoamkos.

1.3

TexHosiornyecknii npod

puias. POBO

1.3.1

OO6pa3zoBaTeabHBII
KOHCTPYKTOP C
KOMIIJICKTOM JAaTYUKOB

O0pa3oBaTenbHbII KOHCTPYKTOP AOJKEH
MIPEACTABISITH CO00H HAOOP 1151 pa3paboTKH
POTPaAMMHUPYEMBIX MOJIEJIeH aBTOHOMHBIX
poboToB. B cocTaB Habopa JOKHO BXOIUTh:
KOMILJIEKT KOHCTPYKTHBHBIX JIEMEHTOB H3
MJIaCTUKA, TpOorpaMMupyembiil KouTposuiep ¢ KK
HKPAaHOM - HE MeHee 11T, CepBONPUBO/I - HE MEHEE
41T, TATYUKYU - HE MEHee 71T, KOJIeco TUIla
"omni" - He MeHee 21T, KOMIUIEKT IJisi COOpKH
I'YCEHUYHBIX TPAKOB, KOMIUIEKT Il COOPKH
[EMHBIX Tepeiad.

B cocTaB KOMIUIEKTa JOKEH BXOIUTh
POOOTOTEXHUUECKHI KOHTPOJLIEP,
nporpamMmmupyemslii B cpene Arduino IDE.
PoboToTexH1ueCKUii KOHTPOIJIEP JOJIKEH
IPEJCTaBIATh MOYJIBHOE YCTPOMCTBO Ha Oa3e
IPOTPaMMHUPYEMOT0 KOHTPOJIIEPA U
nepupepuiHOro KOHTposuiepa. Y cTpoiicTBa,
BXOJISIIIIME B COCTAB POOOTOTEXHUIECKOTO
KOHTPOJUIEPA, JOJIKHBI ObITH COBMECTHMBI JIPYT C
JPYroM KOHCTPYKTHUBHBIM, DJIEKTPHYECKUM U
nporpaMMHbIM 00pa3oM.PoGoToTexHHUeCKHit
KOHTPOJIJIEP JIOJDKEH 00ecTieunBaTh
COBMECTHMOCTb C YCTPOICTBaMU (CEpPBONPUBO/IBI
U JIaTYMKH ), BXOJSIIMHU B COCTaB
00pa30BaTeILHOTO KOHCTPYKTOPA.
PobGoToTexHruecKUii KOHTPOIIEP JOJIKEH
YJIOBJIETBOPSATH CIETYIOIUM TEXHUYECKHM
XapaKTEPUCTHKAM:

KonngecTBo MopTOB 151 MOJKITIOUEHHS BHEITHUX
U(PPOBBIX U aHAJIOTOBBIX YCTPOWCTB, IIT: HE
MmeHee 10

[Topter USB nits mporpamMMupoBaHus, T - HE
MmeHee 1

Unrepdeiic USART, it - He menee 2
Wntepoeiic 12C, wt - He menee 1

Unrepdeiic SPL, T - He menHee 1

Wntepodeiic Wi-Fi, T - He menee 1

Wnrepdeiic Bluetooth, mt - He menee 1
Wntepdoeiic ISP, mr - He menee 1

KonuuecTBo nHTEpdEiicOB 11 yrpaBIeHUs
JIBUTATENIIMU TIOCTOSIHHOT'O TOKA, IIT - HE MeHee 2
WNHuTepdeiich! A MOAKIIOUEHUS YCTPOHCTB
0a30BOro poOOTOTEXHUYECKOTO Habopa, IIT - HE
menee 10

Bxopsiue B cocTaB KOHCTPYKTOpPa KOMIOHEHTBI




Ne i/

Oopa3oBaTtesibHOE
pelieHue

KpaTkue npumMepHble TeXHMYeCKHE
XapaKTePUCTUKH

Koa-Bo,

JTOJI’KHBI OBITH COBMECTUMBI C KOHCTPYKTUBHBIMU
AJIEMEHTaMHU, a TAaK)Ke 00ECIIeYnBaTh BOZMOKHOCTh
KOHCTPYKTHUBHOM, animapaTHON U MPOTPaMMHOMN
COBMECTUMOCTH C KOMIUICKTYIOIIUMH U3 COCTaBa
Habopa.

1.3.2

OO6pa3zoBaTeabHBII
Ha0Op MO0 MEXaHHUKE,
MEXaTPOHHKE U
pPOOOTOTEXHUKE

O6pa3zoBarenbHbIi HAOOP JOKEH OBITH
IpeJHa3HaueH Ul U3y4eHHUs] MEXaHUKH,
MEXaTPOHHUKH U POOOTOTEXHUKH.
OO0pa3zoBarenbHbIil HAOOP IIpeJHA3HAUEH JUIs
pa3paboTKu IPOrpaMMUPYEMBIX MOJENIEH
MEXaTPOHHBIX CUCTEM M MOOMIIBHBIX POOOTOB,
OCHAILEHHBIX Pa3JIMYHBIMU MAHUITYJIILIMOHHBIMU U
3aXBaTHBIMU yCTpPOICTBaMHU.

B cocTtaB Habopa q0IKHO BXOJIUTH:

KoMmieKT KOHCTPYKTUBHBIX 3JIEMEHTOB U3
MeTaJla;

KommekT 17151 cO0pKH 3aXBaTHOI'O YCTPOWUCTBA;
CepBorpuBoj - He MeHee 41T; CepBONPUBO/L
JIOJDKEH UMETh BCTPOEHHBIN 1aTUHK MTOJIOKEHUS -
sHKOAep. Cuctema ynpasieHuUs: CEpBOIPUBOJIA
JIOJDKHA oOecrieunBaTh MH(MOPMAIUIO O
I10JIO’KEHUHU BBIXOJ/IHOT'O BaJla, Harpys3Ke,
TeMmIeparype.

B cocraB koMIiekTa JOIKEH BXOIUTh
POOOTOTEXHUYECKHI KOHTPOJLIED,
nporpamMmmupyemslii B cpene Arduino IDE.
PoOoToTexH1UECKUI KOHTPOJUIEP TOJIKEH
MPEJICTaBISATh MOAYJIbHOE YCTPOMCTBO Ha 0aze
IIPOrpaMMHUPYEMOT0 KOHTPOJIIIEPa U
nepudepuitHoro KOHTposuiepa. Y CTpoicTBa,
BXOJISIIIIME B COCTaB POOOTOTEXHUYECKOTO
KOHTpOJIIEPA, JOKHBI ObITh COBMECTUMBI APYT C
JIPYrOM KOHCTPYKTHUBHBIM, YJIEKTPUYECKUM U
nporpaMMHbIM 00pa3zoM.PoboToTexHuYeCKui
KOHTPOJUIEP JOJDKEH 00ecreunBaTh
COBMECTUMOCTbH C YCTPOICTBaMH (CEPBOIIPUBO/IBI
U JIaTYMKH), BXOJSIIMMH B COCTaB
00pa30BaTebHOTO KOHCTPYKTOPA.
PoGoToTexHHUECKUIT KOHTPOJUIEP TOJIKEH
YIOBJETBOPATH CIAEAYIOINUM TEXHUYECKUM
XapaKTepUCTHKAM:

KonnuecTBo nMopToB A1 HOAKIIOYEHHS] BHEIIHUX
U(POBBIX U AHAJIOTOBBIX YCTPOMCTB, IIT: HE
meHee 10

[Topter USB 151 mporpaMMHupoBaHus, IIT - HE
MeHee |

Wntepdeiic USART, mr - He meHee 2
Hutepdeiic 12C, mr - He menee |

Wntepodeiic SPI, it - He menee 1

HNutepdeiic Wi-Fi, T - He menee 1

Wutepodeiic Bluetooth, mT - He menee 1
Wurepdeiic ISP, mT - He Mmenee 1




Ne i/

Oopa3oBaTtesibHOE
pelieHue

KpaTkue npumMepHble TeXHMYeCKHE
XapaKTePUCTUKH

Koa-Bo,

KonuuecTBo uHTEpdEiicoB 11 yrnpaBiIeHUs
JIBUTaTEJISIMU TIOCTOSTHHOT'O TOKA, LT - HE MEHEe 2
NHuTepdelichl A1 MOAKIIOUEHUS YCTPOHCTB
0a30BOro poOOTOTEXHUYECKOTO HabOopa, IIT - He
MeHee 12

B coctaB KOMIIJIEKTA JOKEH BXOIUTh MOJYJIb
TEXHUUYECKOTo 3peHusl. Moaylb TEXHHUECKOTO
3peHHS JOJDKEH MPEICTaBIATE COO0M
BBIUHCIUTENFHOE YCTPOMCTBO CO BCTPOSHHBIM
MUKPOKOHTPOJIJIEPOM, HHTETPUPOBAHHOM
TeJIeKaMepoH 1 ONTUYECKOM cuctemoil. Monynb
TEXHUYECKOTO 3PEHUS IOJIKEH 00eCTIeYnBaTh
BBIMIOJTHEHHE BCEX M3MEPEHUM U BBIUMCICHUH
[IOCPEACTBOM COOCTBEHHBIX BBIUMCIUTEIBHBIX
BO3MOXKHOCTEH BCTPOEHHOTO MUKPOKOHTpPOJLIEpA.
Moysib TEXHUYECKOTO 3PEHUS JOJIKEH
YIIOBJIETBOPATH TEXHUYECKUM XapaKTePUCTHKAM:
Kou-Bo rpaganuii nBeToBOM manutpsl, Wt - He
MeHee 65536

Ko:1-Bo pa3inyHbix 00BbEKTOB , 0OHAPYKUBAEMBbIX
OJIHOBPEMEHHO B CeKTope 0030pa Moy, T - He
meHee 10

Untepdeiic UART, it - He menee 1

Wnrepdeiic 12C, mr - He menee 1

Wntepoeiic SPI, it - He menee 1
KomMmyHuKaIIMOHHBIN nHTEpdeiic Tuna 3 pin s
CBsSI3M I10 TIOCIIEN0BATENBHON KHE - He Menee 2

OO6pa3zoBarenbHbIi HA0Op MpeHA3HAYECH N3YUEHUS
NPUHIUIOB (YHKIIMOHUPOBAHUS U TPAKTUIECKOTO
IPUMEHEHHS JIEMEHTHOU 0a3bl MEXaTPOHHBIX U
POOOTOTEXHUYECKHX CHCTEM, a TAKIKE OCHOBHBIX
TEXHUYECKUX PEIIEHUH MPU NPOSKTUPOBAHUI
poboToB. B cocTaB KOMIUIEKTa JTOJKHBI BXOJUTH
OUOINOTEKN TPEXMEPHBIX MOJIeNIei
KOHCTPYKTHUBHBIX 3JIEMEHTOB ISl IPOCKTUPOBAHUS
U IPOTOTUITUPOBAHMS FIIEMEHTOB KOHCTPYKIUH 1
MEXaHU3MOB.

1.3.3

OO6pa3oBaTeabHBII
Ha0Oop MO PIEKTPOHHKE,
JIEKTPOMEXAHUKE U
MUKPOIIPOLIECCOPHOU
TEXHHUKE

KoMIIeKT 17151 u3y4eHus: OCHOB JIEKTPOHUKH U
POOOTOTEXHUKH Ha YPOKE TEXHOJIOTUH.

HaGop nomkeH ObITh peAHa3HAYEH IS
MPOBEJICHUS YUEOHBIX 3aHIATUN MO IEKTPOHUKE U
CXEMOTEXHHUKE C IIeJIbI0 U3ydeHHUsl HanboJee
pacpocTpaHEeHHOM 2JIEMEHTHOU 0a3kbl,
IIPUMEHSIEMOH 1JI1 NH)KEHEPHO-TEXHUUECKOT O
TBOPUYECTBA yJalllUXCs U pa3paboTKu y4eOHbIX
mozeneit podoroB. Habop nokeH mo3BosATh
y4alluMcsl Ha IPaKTUKE OCBOUTh OCHOBHBIE
TEXHOJIOTUH MPOSKTUPOBAHHS POOOTOTEXHUUECKUX
KOMILJIEKCOB Ha IpuMepe y4eOHbIX Mojenen
pPOOOTOB, a TAK)KE U3YUUTh OCHOBHBIE
TEXHUYECKHE PELICHUs B 00JIaCTH




Ne i/

Oopa3oBaTtesibHOE
pelieHue

KpaTkue npumMepHble TeXHMYeCKHE
XapaKTePUCTUKH

Koa-Bo,

KI/I6€pH€TI/I‘l€CKI/IX " BCTPanMBACMBIX CUCTCM.

B cocraB koMILIeKTa JOKEH BXOIUTh HAOOP
KOHCTPYKTHUBHBIX 3JIEMEHTOB 11 COOpPKH MakeTa
MaHMITYJIAUOHHOTO POO0Ta, KOMILIEKT
METAJUINYECKUX KOHCTPYKTHBHBIX HJIIEMEHTOB JIJIs
cOOpKHM MakeTa MOOMIJIBHOTO poOOTa U T.II.

B cocTaB KOMITIEKTa BXOAUT HAOOP AIIEKTPOHHBIX
KOMITIOHEHTOB JIJIsl U3Y4Y€HUSI OCHOB JIEKTPOHUKH U
CXEMOTEXHHKH, a TAK)KE KOMIUIEKT IPUBOIOB U
JATYMKOB Pa3IMYHOIO THIIA IS pa3pabOTKU
POOOTOTEXHUUYECKUX KOMILJIEKCOB.

B cocTaB KOMIUIEKTa JOIKHO BXOJUTH: MOTOPHI €
HHKO/IEPOM - HE MEHee 21UT, CEPBONPUBOJL
O0JIbLION - HE MeHee 41T, CEpBOIIPUBO MAJIBIH -
HE MeHee 21T, UH(PaKpacHBIN TaTUUK - HE MEHEe
31T, yAbTPa3ByKOBOM TaTYUK - HE MEHee 31T,
JaTYUK TEMIIEPATyphl - HE MeHee 11T, JaTIuK
OCBELICHHOCTH - HEe MeHee 11T, Habop
AIIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPHI,
KOHJIEHCATOPBbI, CBETOAMOAbI PA3IMUYHOTO
HOMHHAJIa), KOMIUIEKT MPOBOJIOB JUIS
OecriaeyHOro NPOTOTUIIMPOBAHUS, IJ1aTa
OecraeyHOro MPOTOTHUITMPOBAHUS, aKKYMYJISTOP U
3apsIIHOE YCTPOICTBO, .

B cocTaB KOMIIIEKTA JOKEH BXOUTh
IIPOrpaMMHUPYEMBII KOHTPOJLIED,
nporpamMmmupyemslii B cpene Arduino IDE wnu
AQHAJIOTMYHBIX CBOOOJHO PacpOCTPAHIEMbIX
cpenax pazpadotku. [Iporpammupyemsiit
KOHTpOJIIEP JOJIKEH 00J1aAaTh MopTaMu AJist
HOJKIIOYEHUS IH(POBBIX U aHATIOTOBBIX
ycrpoiicts, untepdeiicamu TTL, USART, 12C,
SPI, Ethernet, Bluetooth mimm WiFi.

B coctaB koMIIIeKTa JOKEH BXOIUTH MOYJIb
TEXHUYECKOT'0 3pEHUS , IPEACTABISIOMUI cOO0H
BBIUHCIIUTEIbHOE YCTPOMCTBO CO BCTPOEHHBIM
MHUKPOIPOLIECCOPOM (KOJI-BO SIAEP - HE MeHee 41T,
yactoTa sjpa He meHee 1.2 I'T, oosem O3V - He
meHee 512M6, 00beM BCTPOCHHOM MaMsATH - He
meHee 81'0), HHTerpupOBaHHON KaMepoil
(MakcuMalbHOE pa3pelleHre BUIeON0TOKa,
nepeaasaeMoro no untepgeiicy USB - He meHee
2592x1944 en.) 1 oNTHYECKON CUCTEMOI] .
Moy TEXHUYECKOTO 3pEeHUs 10JKEeH 001a1aTh
COBMECTUMOCTBIO C pa3InYHBIMU
IIPOrpaMMHUPYEMBIMH KOHTPOJUIEPAMH C IIOMOILLBIO
untepdeticoB - TTL, UART, 12C, SPI, Ethernet.
Moynib TEXHUYECKOTO 3PEHUSI TOJIKEH UMETh
BCTPOEHHOE [IPOrpaMMHOE 00ecIieueHe Ha
OCHOBE OTIEPAIMOHHOM cucTeMBbl Linux,




Ne i/

Oopa3oBaTtesibHOE
pelieHue

KpaTkue npumMepHble TeXHMYeCKHE
XapaKTePUCTUKH

Koa-Bo,

IIO3BOJISAOILEE OCYILECTBIATh HACTPOUKY CUCTEMBI
MAaIIMHHOIO 00y4Y€eHUs TapaMeTpOB HEHPOHHBIX
ceTell 111 OOHapyX eHUsl 00BEKTOB, ONPEeIICHUS
UX NApaMETPOB U JaJbHEUIICH HACHTU(PHUKAINH.

KommiiekT nomken odeceynBaTh BO3MOKHOCTh
M3YYEHHUS OCHOB pa3pabOTKU MPOrpaMMHBIX U
anmnapaTHbIX KOMIUIEKCOB HHKEHEPHBIX CUCTEM,
pemenuit B chepe "MHTEpHET Beme'", a Takke
pelieHuii B 001acTi pOOOTOTEXHUKH,
HCKYCCTBEHHOI'O MHTEJIJIEKTA M MAITUHHOTO
00y4eHusl.

1.3.4

OO6pa3zoBaTeabHBII
Ha0O0p IS U3yUCHUS
MHOTOKOMIIOHCHTHBIX
POOOTOTEXHUYECKUX
CHUCTEM U
MaHHITYJIIITUOHHBIX
pob6oToB

OO0pa3oBaTenbHbII KOMIUIEKT J0JIKEH ObITh
IpeHa3HaYeH JJIs U3y4eHUs: POOOTOTEXHUYECKUX
TEXHOJIOTUI, OCHOB MH()OPMAIIMOHHBIX
TEXHOJIOTMH Y TEXHOJIOTUI IPOMBIIUICHHON
aBTOMATH3alMH, a TAKXKE TEXHOJIOTUI
IPOTOTUIIUPOBAHUS U AJIUTUBHOTO
IPOM3BOJICTBA.

B coctaB KOMIIJIEKTa JOIKHO BXOJUTD:

1) MHTennexTyanbHbIi cepBOMOIYIIb €
WHTEIPUPOBAHHOM CUCTEMOM YIIpaBICHUS,
HO3BOJIAIOIIEN 00BEUHATE CEPBOMOAYIIN APYT C
JIPYroM 10 MOCTIeIOBaTeIbHOMY HHTEpdEICy - He
MEHee OIIT;

2) PoGoToTeXHUYECKUI KOHTPOJLIEP MOJTYJIBHOTO
TUIIA, PEACTABISIONINN COOON OTHOIUIATHBIH
MHUKPOKOMITBIOTEP C ONEPALUOHHON CHCTEMOM
Linux, o6beaAMHEHHBIH ¢ nepudepuiHbIM
KOHTPOJJIEPOM C MIOMOIIIBIO MJIAThl PACIIUPEHHUS.
PoOoToTexH1UECKUI KOHTPOJUIEP TOJIKEH
YZIOBJIETBOPATh TEXHUYECKUM XapaKTEPUCTHKAM:
KOJI-BO SiZIEp BCTPOEHHOTO MUKPOKOMIIBIOTEPA - HE
MeHee 4, TaKToBasi 4acToTa sjpa - He MeHee 1,2
I'Tu, o6sem O3V - He meHee 512 MO, Hanmuune
unrepdeiicos - SPL, 12C, TTL, UART, PWM,
U(POBBIE U aHAIOTOBBIE TTOPTHI JJIs
MOJIKJIFOUEHUS] BHEIIHUX YCTPOMCTB, a Takxke WiFi
i Bluetooth 115t koMMyHUKaIuM co BHEITHUMU
ycrpoiictBamu. Po60TOTEXHUUECKHI KOHTpOILIEp
JIOJDKEH 00ecreunBaTh BO3MOXKHOCTD
MIPOrPaMMHUPOBAHHUS C TIOMOIIIBIO CPEJICTB SI3bIKOB
C/C++, Python u cBo60HO pacnpocTpaHseMont
cpensl Arduino IDE, a Takxe ynpasneHus
MOJIENIIMU POOOTOTEXHUUECKUX CUCTEM C
noMouisto cpeast ROS.

3) BeruncauTenpHblii MOYJIb CO BCTPOEHHBIM
MHUKPOKOHTPOJIIIEPOM, 00J1a1al0UM TU(PPOBBIMU
Y aHaJOTOBBIMU IIOPTaMHU BBOJIA/BBIBO/IA, & TAKXKe
MoayJieM OecipoBOHOM cBsi3u Thma Bluetooth
wi WiFi ais coznanust annapaTHO-IPOTPaMMHBIX
pemieHuit 1 "yMHBIX/cMapT''-yCTPOMCTB AJIS




Ne i/

Oopa3oBaTtesibHOE
pelieHue

KpaTkue npumMepHble TeXHMYeCKHE
XapaKTePUCTUKH

Koa-Bo,

pa3paboTku pemieHuii "MIHTepHET Bemieit"- He
MeHee 1T,

BbruncnuTenbHblil MOAYJIb T0JKEH 00eCieunBaTh
O/IHOBPEMEHHYIO BO3MOXXHOCTb MOKITIOUEHHUS
CUJIOBOI HArpy3Ku 1 KOMMYHHKAIIUU TIOCPEICTBOM
cetu Ethernet 3a cuet BCTpOEHHBIX CPEICTB HIIN
MOJIKJII0OUAEMbIX MepudepHitHbIX IIaT.

4) Monynb TEXHUUECKOTO 3pEHMSI,
MIPEACTABISIIONTNN cOO0H yCTPOMCTBO Ha Oasze
BBIYUCIIUTEIEHOIO MUKPOKOHTPOJLIEpA U
MHTETPUPOBAHHON Kamephl, obecrieyrBaroliee
pacro3HaBaHKEe MPOCTEHIIINX N300paKeHUI Ha
MOJIyJIe 33 CYET COOCTBEHHBIX BBIYHUCIUTEIbHBIX
BO3MOXKHOCTEH - HEe MeHee 11T;

5) KoMIIeKT KOHCTPYKTUBHBIX SJIEMEHTOB U3
MeTasuia Jjisi COOPKU MOJIETH MaHUITYJISITOPOB C
IUIOCKO-TIapajyieIbHON U YTTIOBOM KMHEMATUKOU -
He MeHee 11T,

6) KomIuiekT 31eMeHTOB A1 COOPKU BaKyyMHOTO
3axBara - He MeHee 11T.

OO6pa3zoBaTeabHbII pOOOTOTEXHUYECKUN KOMILJIEKT
JIOJDKEH CoJiepKaTh Habop OMOINOTEK
TPEXMEPHBIX MOJICIICH Il TPOTOTUITPOBAHHUS
MojieJiel MOOMIIBHBIX U MAHUITYJISIIIMOHHBIX
poOOTOB pa3IMUHOTO THIA. B cocTaB KOMIUTEKTa
JOJI’KHBI BXOJUTh HHCTPYKIIMU U METOTUIECKHE
YKa3aHUS 10 pa3pab0TKe TPEXMEPHBIX MOJIeIei
MOOUITBHBIX pOOOTOB, MAHUTTYISIIUOHHBIX
POOOTOB C pa3TMIHBIMU THTIAMH KHHEMATHKH
(yrmoBasi KWHEMATHKa, TIOCKO-TIapaljiebHast
KUHEMAaTHKa, nenbTa-knHemartuka, SCARA unn
pBlYaKHasg KHHEMaTuka, miargopma Ctroapra u
T.IL.).

OO6pa3zoBaTeabHbII pOOOTOTEXHUYECKUN KOMITJIEKT
JOJIKEH CO/IeP KaTh MHCTPYKIIUHU TIO
MIPOEKTUPOBAHUIO POOOTOB, MHCTPYKLIUU U
METOJIMKH OCYIIECTBICHUSI HHKEHEPHBIX PacyeTOB
IIPU MPOEKTUPOBAHUHU (PAacyeThl HArPY3KU U
MOMEHTOB, pacdeT MOIIIHOCTH MPUBOIOB, pacyeT
MapaMeTpoB KUHEMATUKH U T.I1.), UHCTPYKITUH 110
pa3paboTKe CHCTEM YIPABJICHHUS U MPOTPAMMHOTO
obecrnievueHus Ui yIpaBleHUs: podoTamu,
MHCTPYKLUHU U METOAMKH MO pa3pabOTKe cUCTEM
VIpaBIEHUS C PJIEMEHTaMU UCKYCCTBEHHOTO
HUHTCJIJICKTA 1 MAIIIMHHOTO O6y‘—IeHI/I${.

1.3.5

Kommnekt mis
U3y4YeHUs
OTICPAIIMOHHBIX CUCTEM
peaNbHOTO BPEMEHH U
CHCTEM YIPABJICHUS

KomrmuiekT nist pa3paboTKu v U3ydeHUs MOJIEIIEH
MPOrPaMMHUPYEMbIX aBTOHOMHBIX MOOUITBHBIX
poOOTOB.

Y4eOHBII KOMIUIEKT JOKEH MO3BOJIATh
paspabaThIBaTh OJOYHO-MOTYIHHYIO




Ne i/ Oopa3oBaTtesibHOE Kparkue npumepHbie TeXHHYECKHE KoJi-Bo,
} penieHune XapaKTepPUCTUKHU IIT.
ABTOHOMHBIX KOHCTPYKIHIO MOOUITEHOTO poboTa. B cocras

MOOMIIBHBIX pOOOTOB

MOOUIBFHOTO POo0OTa JOIHKHO BXOUTh:

[IpuBoa Beayux Koiiec - He MeHee 21T. [IpuBog
JIOJKEH MPEeACTaBIATh COO0M
AIIEKTPOMEXaHUUECKYI0 COOPKY Ha OCHOBE
JIBUTATENs TOCTOSIHHOTO TOKA, PEAYKTOpAa,
JlaTYMKa MOJIOKEHUS BaJla, CUCTEMA YIIPaBICHUS
MPUBO/A JI0JDKHA 00ecieunBaTh BO3MOKHOCTD
00bEIMHEHUSI IPUBOJIOB C TIOMOIIBIO
MocCJIeI0BaTENhHOT0 HHTEpdeiica, BOZMOKHOCTh
3a7laHuA MapaMEeTPOB KOHTYPOB yIIPaBIICHHUS,
yIpaBjieHUE BpalllEHHEM MPUBOJIA [0 CKOPOCTHU U
MOJIOKEHUI0, KOHTPOJIb Harpy3KHU.
[Iporpammupyemsliii KOHTPOJLIEP - HE MeHee 11mT.
[IporpamMmmupyemblii KOHTPOJLIEP TOJKEH
obnamare uatepdeiicamu - USB, UART, TTL,
RS485, CAN 1711 KOMMYHUKALIMH C
MOAKIIOYAEMbIMU BHEITHUMHU YCTPONCTBAMH, A
TaKke MU(PPOBBIMHA U aHAJIOTOBBIMHU TTOPTAMH
BBO/1a/BBIBO/IA.

OJIHOIIaTHBIA MUKPOKOMITBIOTED - HE MeHee 11T.
OHOTUTATHBIA MUKPOKOMITBIOTED JIOJKEH
MPEJICTaBISTh COOON YCTPOUCTBO C apXUTEKTYpPOit
Mukpormnpoueccopa ARM, nomxen odbnaaars He
MeHee 2 BBIUUCIUTEIbHBIMU SIIPAMU C TAKTOBOM
gactoTroi He MeHee 11T11.

JlazepHBIN CKaHUPYIOLIUI JAJIBHOMED - HE MEHEE
I, JIazepHblil CKaHUPYIOIIUNA TaJTbHOMED
JOJIKEeH 00ecreunBaTh IUana3oH H3MEPEeHUs
JATBHOCTH 10 0OBEKTOB HE MEHEe 2.5 METPOB U
CEKTOp CKaHUpOBaHUA He MeHee 360 yrioBbIX
rpaaycos.

Jatuuk nuHUM — HE MeHee 3 mT. JlaTunK JO0IKeH
obecreunBaTh I€TEKTUPOBAHKE JIMHUU Ha
KOHTPAacTHOM (pOHE U MepeIaBaTh JaHHbIE B
MpOrpaMMHUPYyEeMbIi KOHTPOJIJIEP O €€ HATUYUHU
MyTeM Mepelayd aHaJIOrOBOT0 CUTHANA,

M (ppoOBOTO CUTHANIA U TTyTEM TIEpeIavn
1M(pPOBOTO MaKeTa JaHHBIX.

Jarunka usera — He meHee 1 mT. J[aTunk noimKeH
pasnuyaTh BETOBOM OTTEHOK PACIIOIOKEHHOTO
psaoM ¢ HuM o0bekTa B RGB HoTaruu u
obecrieunBaTh Mepeavy TaHHBIX B
MIPOrpaMMUPYEMbIi KOHTPOJIJIEP O 3HAUECHUU
Ka)XJIOTO IBETOBOTO KaHaJIa B BUE MHU(GPOBOTO
MaKeTa JaHHBIX.

Maccus UK-maTunkosB - He MeHee 1mT. Maccus
WK-naTunkoB JOMKEH OBITH MIpeIHA3HAYECH IS
OTCJIC)KMBAHUS JIMHUM )T OBMOKECHHUS MOOMJIBHOI'O
pobota. MaccuB TOJKEH COZiepKaTh HE MEHEe
61t MK-natynkoB, pacioio;KeHHBIX Ha OJJHON
JIMHUH.




Ne i/

Oopa3oBaTtesibHOE
pelieHue

KpaTkue npumMepHble TeXHMYeCKHE
XapaKTePUCTUKH

Koa-Bo,

CucreMa TEXHUYECKOTO 3pEHUs - HE MeHee 11T.
Cucrema TEXHUYECKOTO 3peHUs 10JDKEH o01ajaTh
COBMECTUMOCTBIO C pa3IMYHbIMU
IPOrpaMMHUPYEMBIMU KOHTPOJIJIEpAMH € TIOMOIIBIO
untepdeiico - TTL, UART, 12C, SPI, Ethernet.

Cucrtema TEXHMUECKOTO 3PEHUS I0JHKHA
o0ecreunBaTh BO3MOXHOCTh U3Y4YEHHUS OCHOB
MPUMEHEHHUS aJITOPUTMOB MAIIMHHOTO OOYUYCHHS U
HAaCTPOMKH MapaMeTpoB HelpoceTel. Cucrtema
TEXHUYECKOTO 3PSHHS IOJDKHA 00eCIIeYnBaTh
(GyHKIIMOHAJ paclio3HaBaHUS Pa3IUYHbBIX
TCOMETPUUYCECKUX OOBEKTOB 110 HAOOPY IMPU3HAKOB,
pacrno3HaBaHus rpaQUUecKUX MapKepoB THIIA
Aruco u Jp, pacrio3HaBaHUs MACCUBOB JIMHUU U
AIIEMEHTOB JIOPOKHBIX 3HAKOB M PA3METKH.

Cucrema yrpaBieHUs MOOUIEHOTO poOoTa
JIOJKHA TI03BOJIATH OCYIIECTBIISTH aHAIN3
OKpYyXaroliei 00CTaHOBKHU B IIPOIECCE TBUKCHUS
MOOWIJIBHOTO PO0OTa M AMHAMUYECKOM U3MEHEHHUH
OKpYXaroliei 00CTaHOBKHU, OCYILIECTBIISATh
(dhopMHUpOBaHKE KapThl JIOKAIBHOW 00CTAHOBKHU
BOKpPYT po0OTa U JIOKAIN3alus MOJI0KEHUs poOoTa
Ha KapTe, TOCTPOEHUE TTI00aTbHON KapThI
OKpy’Karomiero npocrpancrsa. Cucrema
yIpaBiaeHUs] MOOMIIBHOTO poOOTa J10JIKHA
MO3BOJIATH OCYILECTBIIATh aHAJIN3 IJIaHa/KapThl
OKPY’KaIOMIero MPOCTPAHCTBA, OOHAPYKEHHE
OKPYKaIOIIMX 00bEKTOB, aBBTOHOMHOE
TUTAHUPOBAHKME MapIIpyTa U 00Bbe3/1a CTATHYECKHIX
U IMHAMMYEeCKUX npensaTcTBuid. Cucrema
yIpaBiaeHUs] MOOMIIBHOTO poOOTa 10JKHA
o0ecreunBaTh BO3MOKHOCTh Pa3METKY KapThl
OKPY’KaIOMIeTO MPOCTPAHCTBA HA 30HBI C
pa3IMYHBIMY MPU3HAKAMH, 33]]aBAEMBIMU
MOJTb30BaTesIeM (30HBI 3arpeTa sl IBHKCHHUS,
OTpaHUYEHUs] CKOPOCTH U T.11.). Crucrema
yIpaBiaeHUs] MOOMIIBHOTO poOOTa JI0JKHA
o0ecrieyrBaTh BO3MOYKHOCTh 3a/1aHUS TOUEK U 30H
Ha KapTe OKPY)KAIOIIEro MPOCTPAaHCTBA IS
ABTOHOMHOTO TTEPEMEIICHUST MEKY HIMH.
Cucrema yrpaBiieHHsI MOOUIIBHOTO poOoTa ,
BKJTIOYAOIIAs B ce0sI TOJICUCTEMBI, TAKUE KaK -
cucTeMa yIpaBJieHHUs ABMKEHUEM poOoTa,
cucreMa cobopa u 00pabOTKH CEHCOPHOU
uHpOpMaLIUHU, CUCTEMA IOCTPOCHUS KapThI
OKPY’KaroIIero MPOCTPAHCTBA U CUCTEMA
HABUTAIINH, JOJDKHA OBITH peaTn3oBaHa Ha 0aze
MIPOrpaMMHUPYEMOT0 KOHTpOJLIIepa U
OJTHOTIJIATHOTO MUKPOKOMITHIOTEPA, a TAKIKE




Ne i/

Oopa3oBaTtesibHOE
pelieHue

KpaTkue npumMepHble TeXHMYeCKHE
XapaKTePUCTUKH

Koa-Bo,

YCTpOﬁCTB, BXOJAIIKMX B COCTAaB KOMIIJICKTA.

B coctaB xoMIuIekTa JOIKHO BXOIUTD
porpaMMHOe oOecrieyeHue st
IpOrpaMMHPOBAHHS B TEKCTOBOM PEAAKTOPE HA
nogo6un Arduino IDE, mporpaMMupoBanuu ¢
IIOMOIIBIO CKPUIITOB Ha si3bIke Python, pa3spaborku
cucteMm ynpasiieHus: Ha ocHoBe ROS. Tak xe B
COCTaB KOMIUIEKT JIOJDKHA BXOJUTH BUPTYaJbHAS
MO/JIENIb MOOMIIBHOTO POOOTa B BUPTYaJIbHOM
OKPYXXECHHUH JUISl MOJICTIUPOBAHHUS aJITOPUTMOB
CHCTEM YIPABICHHS C TIOMOIIBIO Tpaduueckon
Cpenpbl.

1.3.6

YersipéxoceBon
yueOHBINH poOOT-
MaHUIYJISTOP C
MOJ1yJIbHBIMHU
CMEHHBIMHU HacaJKaMH

Y4eOHbIil poOOT-MaHUITYJIATOP JOKEH OBITH
IpeJHa3HaueH Ui OCBOCHHsSI 00yUYatoIUMUCS
OCHOB POOOTOTEXHUKH, JJIs OATOTOBKU
00y4aroImuXxcst K BHEAPEHUIO U MOCIEYIOLEMY
HCIIOJIb30BaHUIO POOOTOB B IPOMBILIUIEHHOM
IPOU3BOJICTBE.

Tun poboTa-MaHUIYIATOPA — YETHIPEXOCEBOM:
TpebyeTcst cooTBeTcTBHE. J0MIKHA OBITH
BO3MO>KHOCTh OCHAIIICHUsI CMEHHBIMU HacaJKaMu
(HammpuMep, AeprkaTellb KapaHiala Uiu
¢domacTepa, THEBMaTHYECKasl IPUCOCKa,
3aXBaTHOE YCTPOMCTBO, YCTPOUCTBO IS JIA3E€PHOU
IrPaBUPOBKHU WM yCTpocTBO At 3D-neyarn).
Marepuan koprnyca —aJIlOMUHUIL: TpeOyeTcst
cooTBeTcTBUE. J[MameTp paboueit 30HbI (0e3 yuera
HaBECHOT'O MHCTPYMEHTA U YETBEPTOI ocH) He
MeHee 340 mM. TOUHOCTh MO3UIIMOHUPOBAHNUS HE
6ounee 0,2 mm. UnTepdeiic monkmoyenus — USB,
Bluetooth: TpeGyercst cooTBeTCTBHE.

JlomkeH UMeTh BO3MOXKHOCTh aBTOHOMHOM paboThI
Y BHEIIHETO YIpaBJICHUs: TpeOyeTcs
COOTBETCTBUE. Y IPABIISIFOIINA KOHTPOJLIEDP
JIOJIKEH OBITh COBMECTHM €O cpenoi Arduino:
TpeOyeTcst COOTBETCTBUE. Y IPABISIONTNI
KOHTPOJIIEP JOJIKEH ObITh COBMECTHM CO CpeAoi
nporpaMMupoBanus Scratch, si3pIKoM
nporpammupoBanus C 1 00Ja4HbIMU CEpBUCAMU
Tpebyetcs. JlomkeH MoAaepKUBaTh epeMelleHIe
B JICKapTOBBIX KOOPJMHATAX U YIJIaX MOBOPOTa
0C€il, C 3aJaHHOU CKOPOCTBIO U YCKOPEHHUEM.
Po6oT-MaHuynaTOp JOKEH OBITH
YKOMIUIEKTOBAH KaK MUHUMYM CJI€YIOLIIMMHU
CMEHHBIMHU HacaJIKaMH: THEBMAaTUYECKas
IIPUCOCKA, 3aXBATHOE YCTPONUCTBO.

1.3.7

Komimnekt mmoneit u
COpeBHOBaTeJIbHBIX
3JIEMEHTOB

Kommekt nosield 1 COpeBHOBATEIbHBIX AJIEMEHTOB
JJIA HpOBG[[GHI/I}I COpeBHOBaHI/Iﬁ ABTOHOMHBIX
MOOWMJIBHBIX POOOTOB

1.3.8

OO0pa3oBarenbHbBIN
Ha0Op TSI U3yUCHUS

OO6pa3zoBarenbHbIil HAOOP MpeTHaA3HAUECH [T
M3y4YCHUS] OCHOB MPHMEHEHUS TEXHOJIOTUI




Ne i/

Oopa3oBaTtesibHOE
pelieHue

KpaTkue npumMepHble TeXHMYeCKHE
XapaKTePUCTUKH

Koa-Bo,

TEXHOJIOTUH CBSI3U U
IoT

"NHTepHeT Bemel" U CBSA3M B pOOOTOTEXHUYECKUX
cucremax. KoMIiekT npegHazHadeH Juist
pa3paboTKu MOJIEH TPOrPaMMUPYEMOTO
MOOMIJIBHOTO poOOTa, 00J1a/1aI0IIEer0 BCTPOCHHOM
CUCTEMOH yIpaBieHHs], 00eCIIeYNBAIOIETO
BO3MO>KHOCTb PacIpeIe]IEeHHOTO YIIPaBJIECHUS
TpyIIoi poOOTOB.

B cocTtaB Habopa J0IKHO BXOJUTh: IPUBOJL
MOCTOSIHHOTO TOKA C IaTYMKOM ITOJIOKEHHUS - HE
MeHee 21T, KOMIUIEKT HHTEJICKTYaIbHBIX
JATYMKOB, KaMepa - He MeHee 11T,
IIPOrpaMMUPYEMBbIH KOHTPOJLIED.

Bce ycrpoiicTBa, BXxoas1iue B cocTaB Habopa,
JIOJKHBI OBITH KOHCTPYKTHBHO, aIMapaTHO U
MPOrPaMMHO COBMECTUMBI IPYT C APYTOM.
IIporpammupyemslii KOHTPOJLIEP TOJKEH
o0ecrneynBaTh BO3MOXHOCTh IPOrpaMMUPOBAHUS
Ha s3bIKe JavaScript u opranusanuu web-cepBepa
oOMeHa JaHHbIMH uepe3 VIHTepHeT.
IIporpammupyemslii KOHTPOJLIEP TOJKEH
o0ecreunBaTh BO3MOXHOCTh MOJIKITIOUEHUS
BHEIIHUX YCTPOHCTB C IOMOIIBIO0 HHTEP(EHCOB -
GPIO, UART, I2C, SPI, TTL, RS-485, Ethernet ¢
noanepxkoi PoE (cucrema nuranus,
OCYILIECTBIIsIEMAs YePE3 MPOBOJIHON CETEBOM
uHTepdeiic, T03BOJIAIONIAS U30JIMPOBAHHO
3aMUTHIBaTh YCTPOICTBA).

KoMIIieKT HHTEeNIeKTyaIbHBIX CEHCOPHBIX
YCTPOMCTB COIEPKUT - UHPPAKPACHBIN JaTUHK,
DHKOJIEP, NaTYNK PACCTOSHUS, TaTINK OPUCHTAITUH
B IIpocTpaHcTBe. MHTeuIeKTyaabHble TaTYUKU
JIOJIKHBI TIPEJICTABISITh COOOM yCTPONHCTBO Ha
OCHOBE BBIUMCIIUTEIILHOTO MUKPOKOHTPOJLIEPA U
BCTPOEHHOT'O U3MEPUTEIBHOTO JIEMEHTA.
WHTemiekTyanbHble TaTYUKU JOJKHBI 001a1aTh
BCTPOCHHBIM U(POBHIM U aHAJIOTOBBIM
uHTepdeiicoM [Tt epejauu TaHHbIX, a TAKKe
BCTPOCHHBIM TOCIIeIOBATEIHHBIM HHTEpDercoM
Ui 00BETMHEHUS APYT C APYTrOM B CEHCOPHBIE
CHCTEMBI.

1.3.9

ABTOHOMHBI poOOT
MaHHMITYJISATOP C
KOJIECAaMH
BCCHAIPABJICHHOTO
JIBHOKCHUS

VYyeOGHast MOJ1eIb AaBTOHOMHOTO MOOUIIBHOTO
poboTa ¢ MAaHUMYISATOPOM.

MoOuIBEHBIN pOOOT JOIKEH MPECTABIATh COO0H
YeTHIPEXKOJIECHYIO IIaT(hopMy BCEHAIPABICHHOTO
JIBYDKEHUSI.

JBuratenu OeciieTouHbie 4 T, KaMepa C yriioM
0630pa 120 rpagycos ¢ 12 M.

B coctaB koMIIIEKTa JOKHO BXOAUTD:
MexaHuueckHii 3axBat

nH(ppakpacHbIN J1a3ep

2-X 0ceBOil MojBeEC

AKKYMYJISITOD




Ne i/ Oopa3oBaTtesibHOE Kparkue npumepHbie TeXHHYECKHE KoJi-Bo,
} peleHHe XapaAKTEePUCTUKHU T.
KOJIeca BCEHAIPABJIEHHOTO JIBH)KEHUS
IIPOrPaMMUPYEMBI KOHTPOJUIEP C BOZMOXKHOCTBIO
IIPOrpaMMHUPOBAHUSA B cpejie OJI0UHO-
rpau4ecKoro Tuna u B CBOOOHO
pacnpocTpaHsieMbIX cpefax pa3paboTKH C
MOMOIIBIO TEKCTOBOTO S3bIKA IIPOTPAMMHUPOBAHHS
JATYMK 3ByKa
JaTYUK CIICAOBAHMS JTMHUN
FPV pexum
BO3MOYKHOCTH YIPABJICHUSI C MOOUIIBHOTO
YCTPOMCTBA Yepe3 MPUIIOKECHHE
nporpaMMUpoBaHus Ha si3bikax Python, Scratch
a TaKKe CUCTEMa TEXHUYECKOTO 3pEeHUs s
ABTOMATHYECKOTO OOHAPYKEHUS U PACIIO3HABAHHUS
3aJJaHHBIX 00BEKTOB B paboyeil 30He.
[Tonnepxka RaspberryPi Hamuune
[Tognepxka Arduino Hanu4He
[Toxnepxkka Micro:bit Hamudme
CMeHHBIM MEXaHHYECKHUI 3aXBar,
yCTaHABJIMBAEMBIN Ha MOJBUKHYIO IIAaTGOpMy
CBEpXY HaJIu4ue
Mexanndecknii 3aXBaT, yCTaHaBJIMBAEMbIN Ha
MEPETHION0 YacTh MOABMKHOMN TIaT(HOPMBI
HAJINYHE
B03M0XHOCTh MEHATH HH(PPAKPACHYIO MYILIKY Ha
MEXaHUYECKUH 3aXBaT HATMYNE
HaGop ans ObicTporo
IPOTOTUIIHPOBAHUS MuxkpoxoHTposuiepHas miatdpopma Arduino:
13.10 AIIEKTPOHHBIX HaJIn4Me, 3
o YCTPOMCTB Ha OCHOBE KOMIUIEKT paJIMOJIETANIEN U MPOBOJIOB: HAJIMYHE,
MHUKPOKOHTPOJUIEPHOM | MakeTHas IulaTa: HaJuuue
m1aTGopmbl
HaGop ans ObicTporo
POTOTHITUPOBAHUS
MHUKpOKOHTpOJIEpHas maTgopma co
AIIEKTPOHHBIX .
< BCTPOEHHBIM HHTEpHpeTaTopoM JavaScript:
YCTPOMCTB Ha OCHOBE
1.3.11 . | Hamu4ame, 8
MHUKPOKOHTPOJUIEPHOI .
KOMIUIEKT pajuojieTaell: Halu4ue,
mw1aTopmsl co
IUIaTa pacIIupeHus: HaJTMuue
BCTPOECHHBIM
UHTEPIIPETATOPOM
Habop ans O6picTporo .
OpHOMIATHBIN KOMIBIOTEP: HAJMYUE,
POTOTHITUPOBAHUS .
KapTa NaMsITH C NPeTyCTaHOBICHHON
AIIEKTPOHHBIX . .
1.3.12 < OIEPAIMOHHON CHCTEMOW: HAITMYHE, 8
YCTPOMCTB Ha OCHOBE
OJIOK MUTaHUA: HAJIMYHE,
OJTHOTIJIATHOTO 9
KOMIUIEKT Kabemnel s MOAKII0YEeHHs: Haluune
KOMIBIOTEPA
OO0pa3oBaTenbHbII KOHCTPYKTOP JAOJKEH
BasoBLii MIPEACTABISITH CO00H HAOOP 115t pa3paboTKH
. IPOTPaMMHUPYEMBIX MOJIENIel aBTOHOMHBIX
1.3.13 POOOTOTEXHUYECKHIA Porb by a 8
HaBop po6oToB. B coctaB Habopa J0HKHO BXOAUTH:

KOMIUIEKT KOHCTPYKTUBHBIX 3JIEMEHTOB U3
IJIACTHKA, TPOrPaMMHUPYEMBI KOHTPOJUIEP - HE




Ne i/

Oopa3oBaTtesibHOE
pelieHue

KpaTkue npumMepHble TeXHMYeCKHE
XapaKTePUCTUKH

Koa-Bo,

MeHee 11T, CepBONPUBOJ - HE MEHEe 31T,
NATYUKU - HE MEHEE 3IIIT.

[IporpaMMupyeMblii KOHTPOJUIEP TOJIKEH
COJIEp’KaTh: NOPTHI JUIsl MOAKIIOUEHHUS BHELTHUX
YCTPOMCTB - HE MEHEE 81T, BCTPOCHHBIN AKpaH,
KOMMYHHKaIMOHHBIE HHTepdetice! - WiFi umu
Bluetooth. IIporpamMmmupyembIii KOHTPOILIEP
JOJDKEH 00ecreunBaTh BO3MOXKHOCTD
IPOrpaMMHUPOBaHUS POOOTOB B cpejie OJI0YHO-
rpau4ecKoro TUIa UM B CBOOOIHO
pacrnpocTpaHsieMbIX cpefiax pa3paboTKH C
IIOMOUIbIO TEKCTOBOTO SA3bIKA IPOrPAMMHUPOBAHMSL.
Bxonsdiue B cOCTaB KOHCTPYKTOPa KOMITOHEHTBI
JIOJI’KHBI OBITH COBMECTUMBI C KOHCTPYKTUBHBIMH
AIIEMEHTaMHU, a TaKXKe 00eCreunBaTh BOZMOKHOCTh
KOHCTPYKTUBHOM, alllIapaTHOW U IIPOTrPaMMHOMN
COBMECTUMOCTH C KOMIUJICKTYIOIIMMHU U3 COCTaBa
Habopa.

1.3.14

Pecypcubiit
POOOTOTEXHUYECKUI
Habop

PecypcHblii poGoToTexHnyeckuit Habop JOKEeH
COJIEpXKaTh TJIACTUKOBBIE KOHCTPYTHUBHBIC
AJIEMEHTHI, HIIEMEHThl MEXaHUYECKUX NIepeay,
KOJIECa U IUCKU, COBMECTUMBIE C 3JIEMEHTAaMU
0a30BOT0 POOOTOTEXHUYECKOTO Habopa

1.3.15

JaTtunk 1iBeta 6a30BOTO
POOOTOTEXHUYECKOTO
Habopa

I[aT‘II/IK IBE€Ta JOJIXKCH 6I)ITI) OJICKTPHUYCCKU U
KOHCTPYKTUBHO COBMECTHUM C 3JIEMEHTAMHU U
yCTpoicTBaMH 6a30BOTO POOOTOTEXHUYECKOTO
Habopa. JlaTuuk 11BeTa JOKEH pa3inuyaTh 10 7
Pa3JIMYHBIX OTTCHKOB IIBETOB. CoOBMECTHMOCTE C
srieMeHTaMu 6a30BOro poOOTOTEXHUIECKOTO
Habopa

1.3.16

YapTpa3BykoBOU
IaTyuK 0a30BOro
POOOTOTEXHUYECKOTO
Habopa

VY IIbTpa3ByKOBOW AATUHK JTOJIKEH OBITH
SJICKTPHUYCCKU U KOHCTPYKTUBHO COBMECTHUM C
3JIEMEHTaMH U yCTpOHCTBaMU 6a30BOT0
pOOOTOTEXHUYECKOTO Habopa. YIbTpa3ByKOBOH
JIATYUK J0JDKEH 00ecrieunBaTh PEKUM IMOUCKA
AKTHBHBIX YJIBTPa3BYKOBBIX M3JIydaTeleH.
CoBMeCTUMOCTH C JIeMEHTaMu 6a30BOT0
poOOTOTEXHUUECKOTO HaboOpa

1.3.17

3apsiiHOE YCTPOIMCTBO

3apsiiHOe YCTPOMCTBO AJIS 3aps KU
aKKyMYJIATOpHOM 6atapeu 6a30Boro Habopa

1.3.18

IIporpamMMHBIii-
anmapaTHbI KOMIUIEKC
10 pOOOTOTEXHHUKE

KomMmnbroTepu3upoBaHHas CUCTEMA JUIS
TPEHUPOBKHU U MPOBEACHUS SKCIIEPUMEHTOB IS
00pa30BaHUs U MOBBIIIEHUS KBUTH(UKAIIUH B
00J1aCTH AMEKTPOTEXHUKHU U DJIEKTPOHHUKH U
U(PPOBBIX TEXHOJIOTUH

MOJ1yJIb KOHTPOJIbHO-U3MEPHUTENbHBIN HHTEp]Eiic
HaGop conpoTuBiieHU# pa3nuYHbIX HOMUHAJIOB Ha
IIEYaTHOM IUIaTe

HaGop npoBoJ0B 1 nepeMbIuek

YHuBepcaabHbIA MOYJIb JJISI TOAKITIOUECHUS
AKCIEPUMEHTAJIbHBIX KapT K KOHTPOJIBHO-
U3MEPUTENIEHOMY HHTEpdelicy




Ne i/

Oopa3oBaTtesibHOE
pelieHue

KpaTkue npumMepHble TeXHMYeCKHE
XapaKTePUCTUKH

Koa-Bo,

Kypc oOyuenus:

DKcrepuMeHTalbHas KapTa C JIOTHYeCKUMU
3JIeMEHTaMU

OkcnepuMeHTalbHas KapTa ¢ JK-tpurrepom
[TporpamMmmHoOe obecrieueHne Kypca
Coneprkanue Kypca:

ba3zoBeie mornueckue cxemsl

Tabnuibl nepexo 0B, 0003HAYCHHE HA CXEME,
Joruvecke PyHKUUU U [UKIOTPaMMBI
JIOTUYECKHUX 3JIEMEHTOB

bynesa anre6pa

DKcrepuMeHTaTbHOE TOATBEPKACHUE QYHKINN U
3aKOHOB byt

Jloruueckue snemenTsl B TexHOI0rud NAND n
NOR

MuHuMH3aIMS JTOTUYECKUX CXEM C TIOMOIIBIO
kapt Kapno

[TpunHumn paboTs! TpUrrepa

Uccnenosanue JK-tpurrepa (cratuyeckuit u
IUHAMHWYECKHAI BXOMHONM CUTHAN / IIOTAKTOBBIN
PEXKHUM)

Uccnenosanue UC cueTunka

[Tonck ommbok

14

TexHosiornyecknii npod

punias. BUO

1.4.1

Yuebno-
HCCIIeIOBaTENIbCKast
naboparopus
OHMOCHUTHAJIOB U
HEUPOTEXHOIOTHUIA

Y4eOHO-NIPOEKTHBIN KOMILIEKC B 00J1aCTH
OMOCUTHAJIOB YeJIOBEKA U HEHPOTEXHOIOT U
Monyinb anekrpomuorpaMMsl, CeHcop
ANEKTPOKapANOrpaMmbl, MOIyJib ONTUYECKOM
doromnerusmorpammsl, CeHcop
aneKTposHIedanorpaMmbl, Momyib KOXKHO-
rajlbBAaHNYECKON peaKLUu.

Metoauueckoe mocodue Jist MpoBeIeHUs He
meHee 11 nabopaTopHbIX paloT.
[IporpamMmMHoOe obecrieueHue sl BU3yalqTu3ualuu 1
aHaJIM3a CUTHAJIOB.

15

1.4.2

AHamuTHYecKue BECHl

[Ipenna3zHayeHbl JJ1s1 TOYHBIX U3MEPEHUN MACCHl,
MO3BOJISIFOT KOHTPOJIMPOBATH U3MEHEHHS MACChI €
TouHOCTBIO 0,01 Mmr.

1.4.3

CnextpodoromeTp

ITpenHazHaueH 1718 ONpeneaeHHs] ONTHYECKON
IUIOTHOCTH, KOO(QPUIIMEHTOB IPOMyCKaHUS U

KOHIICHTPpAun pa3HOO6p33HLIX pacTBOpPOB

OBOPYJIOBAHME JUIS1 JOMTOJHUTEJBHBIX HAITPABJIEHUM

XAUTEK

2.1.1

CraHok na3epHoOi
PE3KH C YHCIOBBIM
IPOrpPaMMHBIM
ylpaBJIEHUEM

CTaHOK JJi TPaBUPOBKU M PE3KH JIa3€POM.
JloipkeH mipeycMaTpuBaTh BO3MOKHOCTD
00paboOTKH XPYNKUX MaTEpUajIoB, B TOM YUCIIE
KepaMHKH, CTeKJIa, oprcTekia. Moayib
bunbTpanuu Bo3ayxa B KOMIUIEKTe. BctpoenHoe
BoJiHOE oxnaxaeHue. Jlazep tuna CO2. Pazmep
pabouero crona, MM: He MeHee 300*500.

MouHocTs nazepa, Bt: He menee 40.




Ne i/

Oopa3oBaTtesibHOE
pelieHue

KpaTkue npumMepHble TeXHMYeCKHE
XapaKTePUCTUKH

Koa-Bo,

[TognepxuBaembie hopmatsl daiina: JPG, PNG,
TIF, BMP, DXF, SVG, CR2.

BeiTsbkHas cuctema
JUISL JTa3epHOTO CTAHKa,
bunpTpyromas

Ha3nauenwue: noriomieHre JpiMa U BPEIHBIX
BEIIIECTB MPU PE3Ke/TPAaBUPOBKE,
MIPOU3BOAUTENBHOCTE: HE MeHee 300 m3/4,
GUIBTPYIOINE DJIEMEHTHI: HAJTMYNE

MHorogyHKIIOHaIbHA
s CTAHITUS IS
MEXaHUYECKOU
00paboTku u
MPOTOTUTTUPOBAHUS

VYyeOHast MOyJIbHAS CTAHIIMS JOJIKHA
obecreunBaTh BO3MOKHOCTh U3YUEHHUS HE MEHEE
TpeX TEXHOJIOTU MTPOU3BOJICTBA U3ACTUN U
00paboTKM MaTepHaJOB, a TAKKE
MPOTOTUIIUPOBAHUS U3ICTHHA.

Y4eOHast MOTyJIbHAS CTAHIUS JIOJDKHA UMETh
CIIEIYIOIINNA COCTAaB U XapaKTEPUCTUKH:
Marepua KOHCTPYKIHH: ATIFOMUHUI
KonuuecTBo HampaBisiomux: He MeHee 4 mT.
Hab6op unrepdeiicos:

- Ethernet, He Menee 5 miT.

- USB, He Menee 2 11T.

- MicroSD: nanuuue.

- Monyine 6ecipoBoHO# cBsizu Wi-Fi: Hanmuume.
[Tanenb ynpaBiaeHUs ¢ SKPAaHOM: HaJTH4Ke

Tun ynpasiieHHsI 5KpaHa: CEHCOPHOE

Tun skpana: LCD-nanens

[[BeTHOCTH PKpaHa: BETHON

Junaronane skpaHa: He MeHee 3,5 aroiima
[TnaTdopma nmogorpeBaemasi: HaJIUIKE
[Tnardopma mist 3D-neyatu MarHuTHas THOKas:
HaJN4ne

CoBMectumocTsb miatdopmsl A 3D-neyatu ¢
m1aTdhOopMON MOJOTPEBAEMO: HATTMYHE
Cwmennblil Moaynb 3D-nieyatu: HaIU4uue
Texnonorust 3D-neuatu: FDM unu FFF
Huamerp comna: He MeHee 0,4 MM
MakcumanbHasi TeMIepaTypa HarpeBa coria: He
Mmenee 250 °C

MakcumanibHas TeMrnepaTypa Harpena
nojorpesaemMoit matgopmsl: He Mmeree 80 °C
MunnManbHas TONIMHA CJI0s: He 0osee 50 MKM
MaxkcumanbHas TOJIIHA ciaod: He MeHee 300 MKkM
Cxopoctb 3D-nievaru: He meree 100 Mmm/c
MakcumanbHblii pa3Mep U3roTaBIuBAEMON
monenu: He Meree 200x210x200 mm
[TognepxuBaembie MaTepuansl Wit 3D-neyaTu:
PLA-, PETG-, TPU-, ABS-, PC-, Flex-umactuk
JuameTp HUTH TUIacTHKA: He 6onee 1,75 MM
Cencop oOHapyKeHHSI HUTH TUTACTUKA: HATTMYHE
OyHKIMS aBTOMATHYECKON KaTHuOpPOBKU: HATUYHE
CMEHHBIH JTa3epHbIA MOAYJb: HAJTMYNE
Momnocts na3zepa: He meHee 1,6 Bt

OyHKIMS JTa3epHOr0 IPaBUPOBAHUS: HAJTMUKE
DyHKIUS JTa3epHOM PE3KU: HATMYUE

Pa3mepnl paboueit obnactu: He meHee 200x200 MM




Ne i/

Oopa3oBaTtesibHOE
pelieHue

KpaTkue npumMepHble TeXHMYeCKHE
XapaKTePUCTUKH

Koa-Bo,

[Tonnep>xuBaeMble MaTepHualibl: Oymara, KapToH,
JIepeBO, IJIACTUK, KOXKa

Cwmennsiii Mmoaynb ppesepoBanus ¢ UITY: nanmume

MaxkcumanbHasi CKOpOCTb BpallleHUs IIITHHIES:
He MeHee 8000 06/MuH

MakcumanbHbli 11aMeTp 3aKMMa [IaTPOHA: HE
MeHee 4 MM

®pesa: HaUM4Ke

@OyHKIMS MIIOCKOCTHOTO U 00BEMHOTO
bpe3epoBaHus: HATHYUE

[Tonnep>xnBaemMble MaTepHUabl: A€PEBO,
TEKCTOJIUT, MJIACTHK

Koxyx 3aliuTHbIN: Hamu4yue

Ouxu 3anuTHBIE ¢ Y @-QUIbTPOM: HAJIUUKE
Ananrtep NUTaHUA: HAJIM4Ue

KommiekT 3anacHbIX yHKIMOHATBHBIX
3JIEMEHTOB: HAJIN4He

®pe3epHblid CTAHOK €
YI1Y yueOHbIit
0O0JBIION C
IIPUHAJICKHOCTSIMU

Haznauenwue: 00paboTka MOACIBLHBIX BOCKOB,
TUTACTHKOB, JIPEBECHHBI, IIBETHBIX METAJIOB
Tui: ¢ppesepHsiii cranok ¢ UITY,

KOJIMYECTBO Ocel: He MeHee TpeX (XYZ),

MaKCUMaJIbHOE KOJIMYECTBO OOOPOTOB B MUHYTY:

He menee 15000,
ABTOMATHUYECKass CMEHA MHCTPYMEHTA: HaJTU4He

Habop ¢pe3

KonnyectBo ¢pes: He menee 10 .

®pe3epHblil CTAHOK
yueOHBIN

Ha3nauenwne: o6paboTka MOJIETHHBIX BOCKOB,
MJIACTUKOB, JPEBECUHBI

TuI: ¢ppesepHsiii cranok ¢ UITY,

KOJIMUECTBO Oceil: He MeHee Tpex (XYZ),

MaKCHUMaJIbHOE KOJIMYECTBO 0OOPOTOB B MUHYTY:

He meree 7000

31 IpUHTED
npodhecCHOHANBHBIHA

Tun npuntepa: FDM, FFF,

MaTepuan (ocHOBHOM): PLA,

KOJIMYECTBO IEYATAIOIINX TOJIOBOK: HE MeHee 1,
paboumii CTOI: C MOJOTPEBOM,

pabouast o6macts (XYZ): ot 300%x300%400 mwm,
MaKCHUMaJbHas CKOPOCTh Mevyatu: He MmeHee 150
MM/CEK,

MUHUMAaJbHAS TOJIIMHA cJI0s: He 6oree 20 MKM,
3aKPBITHIN KOPITYC: HATUIHE,

OXJIQK/ICHUE 30HBI MeUaTH: HATNYHE

31 mpuHTEp Yy4eOHBIH

Tun npuntepa: FDM, FFF,

MaTepuan (ocHOBHOM): PLA,

KOJIMYECTBO MEUATAIONINX TOJOBOK: HE MEHee 2,
pabouwuii cTOI: C MOIOTPEBOM,

pabouast o6macts (XYZ): ot 180%180x180 mwm,
MaKCHUMaJbHas CKOPOCTh Medyatu: He MmeHee 150
MM/CEK,

MHUHHUMAaJIbHAas TOJIIINHA CI0s: He 0oiee 20 MKM,
3aKpBITBHIN KOPITYC: HATMYHE,

OXJIQK/ICHUE 30HBI MIEYaTH: HATNIHE

ITmactux mist 34

Twum nnactuka: PLA, TonmmHa HUTH: HE MEHEE
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Ne i/ Oopa3oBaTtesibHOE Kparkue npumepHbie TeXHHYECKHE KoJi-Bo,
pelieHue XapaKTePUCTHKH IIT.
re4YaTH 1,75 Mm
[l TpaBiieHUs [I€YaTHBIX I1J1aT B pacTBOPE
XJIOPHOTO KeJe3a,
2.1.10 EMKoCTE 1013 BO3JIYIIHBIA HACOC: HATMYHE, 1
TpaBJIEHUS IUIAT
HarpeBaTelib KUAKOCTU C TOJAepKAHHUEM
IIOCTOSIHHOW TEMIEPATyphl: HAIMYHE
Jns nepeHoca pucyHka ¢ TpaHcdepHoi Oymaru Ha
2.1.11 | Vror fUIaty; 1
riajKas moJupoOBaHHas IOBEPXHOCTh: HAIUYHE,
[IapOreHepaTop: HeT
2112 Tpancdepras Gymara Haznauenwue: 117151 mepeHoca prUCyHKa IIaThl HA 30
CTEKJIOTEKCTOJIUT
2.1.13 CTEKJI0TEKCTOJIUT Tun: FR4-1, Pazmep: ne menee 100*100 mm 100
®en: pabouas remmeparypa, °C: ot 100 mo 480,
nasuTbHUK: pabouas Temmeparypa, °C: ot 200 1o
2.1.14 [MasnpHAas cTaHusg 480 5
MomHocTh nasibHuKa: He MmeHee 50 Br,
Kepamuueckuii HarpeBaresb: HATMYKe
2.2 IHEP/’KU
Kommiekt
HOSICHSFOIIMN Peanm3zanus nccnenoBaTesibCKUX U HHXKEHEPHBIX
291 buznueckue u paboT ¢ UCIOJIb30BAHUEM HE MEHEE YEeThIPEX 1
o XUMHYECKHE OCHOBBI oTpeduTeNeil U He MEHEe MATH UCTOYHUKOB
paboThl HCTOYHUKOB AIIEKTPOIHEPTUH.
SHEPrUuu
[Tanens ¢ conmHeunbiMu Oatapesimu 0.5 B, 840 MA:
He MeHee 1 mmT.,
[Tanens ¢ conmHeunbiMu Oatapesimu 1.5 B, 280 MA:
He MeHee 1 mmIT.,
[Tanens ¢ conmHeunbiMu OaTapesimu 2.5 B, 420 MA:
He MeHee 1 mmT.,
WNuxenepHas miuatgopma a1 cOoOpku
AIIEKTPUYECKHUX Lienei: He MeHee | mT.,
Monynbe noncBeTku: He MeHee 1 miT.,
Mosynb noTeHIHOMETp: HE MeHee | mT.,
VueOHBIi Habop U1 1;/[1(])1;lem> C IIbE€303JIEMEHTOM (3yMMEPOM): HE MEHEE
MIPaKTUKYMOB 2 ..
" Moynb ¢ TaTpOHOM M JIAMIIOYKOM: HE MeHee |
222 AnbTepHaTUBHAS 1

sHepreTuka. Bee B
omgaoM"

iT.,
Monyns MoTop 6€3 penykTopa: He MeHee 1 miT.,
Habop uBeTHbIX TUCKOB AJIsi AEMOHCTPALUU
ONTUYECKUX WIJUTFO3UI: HAINYHE,

Habop minacTuH 1715 3aTeMHEHHsI MOAYJIEH ¢
COJIHEYHBIMU OaTapesiMH: HaIU4He,
Monynb-koHaeHcarop S, 5.4B - ne menee 1 mr.,
HaGop BeTpoBOro poropa: HaJlu4ue,

Bentwsarop: He menee | mr.,

BeTtpoBoii ueThipexsionacTHON poTop B cOope:
HaJu4ue,

BerpoBas TypOuna: He MmeHee 1 mT.,

I'eHepaTop ¢ py4yHBbIM IPUBOJOM: HATUYHE,




Ne i/ Oopa3oBaTtesibHOE Kparkue npumepHbie TeXHHYECKHE KoJi-Bo,
B penieHune XapaKTepPUCTUKHU IIT.
Monens aBTOMOOUIIA: He MeHee 1 mmiT.,
DIEKTPOABUTATENH TSI MOJIEIIH aBTOMOOWITS,
pabOTAOIIMKI OT TOTUIMBHOM BOJIOPOIHOM STUCHKH:
HaJIU4ue,
Monynb a1 u3MepeHus TOKa U HaIpsHKEHUS:
HaJU4ue,
Monyns nuTaHus: HaTU4KeE,
USB-noaxitoueHue i IpsiMoro MOAKIIOUEHUs K
KOMIIBIOTEPY: HAIUYUE
Jnst u3ydeHus: ¥ nporpaMMHUPOBAHUS PA3IMUHbIX
€KHMOB paOOThI THOPHUTHON CUCTEMBI
Mopenb ruGpuaHOrO P P pua
223 KOHJICHCATOP-aKKyMYJIATOpHast OaTapesi- 1
ABTOMOOMJISA. .
TOTUIMBHBIN 3JIEMEHT €O cOOPOM JIaHHBIX Ha
CTEHJIE.
[TocTpoeHue cUCTEM SHEPrOMEHEKMEHTA, B TOM
Kounctpykrop ans 9
YHCJIE AJICKTPONMUTAHUE YCTPOMCTB OT
224 U3Y4YEHUS DIEKTPOHUKHU 1
BO300HOBIISIEMBIX HICTOYHUKOB SHEPTUU Yepe3
Y DHEPTeTUKH .
unrtepdeiic USB.
Kommekt
TTOSICHSFOIINI
DKCIEPUMEHTHI 110 SHEPTOCHAOKEHUIO MOICIIN
buzndeckue u
AIIEKTPOMOOUIISI C UCIIOJIb30BAaHUEM HE MEHEe
2.2.5 XUMHYECKHUE OCHOBBI 1
YETBIPEX PA3JINYHBIX HCTOYHUKOB
paboThl UCTOYHUKOB
AIIEKTPOIHEPTUH.
SHEPTUU U IJIEMEHTHI
MEXaHUKH
. Hanuune He MeHee IByX KaHAOB, MAaKCUMAJIBHOE
JlaboparopHblit
2.2.6 BBIXOJIHOE HanpsbkeHue: He meHee 30 B, 1
MCTOYHUK MTUTAHUS . .
MaKCHUMaJIbHBIM BBIXOJIHOM TOK HE MeHee 5 A
['eneparop Bogopoaa [Tonyyenue Bogopoia 1 3apsjKa
297 JUTS 3aPSIIKA METaJUIOTHUAPUTHBIX KapTPUDKEH, 1
o METaJUIOTUAPUTHBIX MIPOU3BOJUTENBHOCTh BOJOpOAa: HE MeHee S0
KapTpuuKen wi1/mMuH. YneroTa Bogopoaa He MeHee 99,999 %.
Co3nanue BO3AyIIHBIX TOTOKOB JJIS
HKCIIEPUMEHTOB B 00JaCTH BETPOIHEPTETHKH.
Hanuune He MeHee T CKOpOCTEN BpallleHUs
2.2.8 HNmurarop BeTpa p palll 1
poTOpa ¥ MyJabTa AUCTAHIIMOHHOTO YIPaBJICHUSI.
Bo03MOXXHOCTE M3MEHEHUS HAITPaBJICHUS MTOTOKA
BO3/IyXa M 3ammycka 0e3 paccenBaressl.
B03MOXHOCTh HaMOJIbHOW U HACTOJIBHOM
299 NMuTatop cOTHEYHOro | yCTaHOBKH. BO3MOXHOCTh MMUTALIMU 3aTE€HEHUS 1
o CBeTa (macmypHbIit 1eHb). Mcrionp30BaHne raloreHOBBIX
TPEIONINX JIAMII.
[Tonydyenune AUCTUIITMPOBAHHON BOJIBI.
2.2.10 Huctumisarop yi g p g 1
[Tpon3BoIUTENEHOCTE: HE MeHee | /4
MakcumanbHOE KOJIMYECTBO KaHAJIOB: HE MeHee 4
I'azoananu3zarop N o
2.2.11 PaGounit nuanaszon Temmepatyp: ot -40°C o 1
BOJZIOpO/IA o
60°C
. B03MOXXHOCTH TPOBOJIUTH SKCIIEPMEHTHI:
Y4eOHsbIit Habop ast POBOZL P
[Tornomaromiast 1 oTpaxkareabHasi ClIOCOOHOCTb
2.2.12 MPaKTUKYMOB 1

"TepmanbHas 3Heprus"

pa3IuYHBIX MaTEPUAIIOB
doxkycupoBKa cBeta JIMH301 DpeHens




Ne n/m Oopa3oBaTtesibHOE Kparkue npumepHbie TeXHHYECKHE KoJi-Bo,
penieHune XapaKTepPUCTUKHU IIT.
TeruioBast KOHBEKLIMS U HACIIOCHHE
TermonpoBogHOCTh
Tenmouszonanusa

ConHeuHBli TENI0BOM KOJUIEKTOP C HACOCHOM
HUPKYJIAIUEH

ConHeuyHO- TEII0BOM KOJUIEKTOP C
TepMOCU(GOHHBIM O00paIICHUEM

M3menenne CKopocTH IOTOKa

Cxema Komnekropa ¢ TermmooOMeHHUKOM

Cxema Komextopa ¢ mapamHOBBIM TETIIOBBIM
pe3epByapoM

[TapaGonuTruyecKkuil KOJUIEKTOP C HACOCHOM
LUPKYJIALUEH

HedokycupoBka

KauectBennast temoHcTpanus GyHKIHOHATBHOTO
MNPUHIUIA PAOOTHI

HccnenoBanue TepMO3IEKTPUIECKOTO TEHEpATOpa
KonnyecTBeHHOE ONpeesIeHne dIEKTPUYECKON
MOIIIHOCTHU

Cocras:

Monyns [Torennmomerp - He meHee 1 mT.
OcHoBHoO¥ 0J10K - HE MeHee | miT.

ConHeuHbIH KOJUIEKTOp - HE MeHee | mT.
[Tapabonuyeckuil KOJIJIEKTOp - HE MeHee 1 miT.
TpyOxa abcop6ep - He MeHee 1 mT.

Monyinb JInn3a - He meHee | miT.

[Tornomaromuii Moaynb - He MeHee | mT.
[Tornouaromuii Moaynb ¢ YepHOU U Genoit
IIOBEPXHOCTHIO - HE MeHee | mT.

Monyins [Tomna - He MeHee | miT.

Monynb TEpMORIIEKTPUYECKHI - HE MeHee | mT.
BonsiHO# TermmooOMeHHUK - HE MeHee | IiT.
[Tapa¢uHOBBIM TEIIO aKKYMYJISTOp - HE MeHee |
IIT.

HaGop TpyOok - He MeHee | mT.

Monynbe nuTaHus - He MeHee | mT.

Monynb DnekTpomMoTop 0e3 peyKTopa - He MeHee
I mr.

Kopmnyc namnel - He meHee | mT.

Jlammia - He menee 1 mT.

[TudpoBoii MyTbTUMETp - HE MEHEe 2 IIT.
JlaGopaTopHbIif TepMOMETp - He MeHee | mT.
Keiic nyig pazmenieHrs KOMIOHEHTOB Habopa - He
MeHee | .

Jlo>xeMeHT 17151 KOMIIOHEHTOB Habopa - HE MEHee
1 .

Oxuaxaaronas moJicTaBka - He MeHee 1 mr.
[yn p1st u3sMepeHust TeMIepaTypsl - He MeHee |
IIT.

O6ox - He MeHee 2 IIT.

Mognyns [Iponemnep - He meHee 1 mT.

CrakaH c JeJICHUsIMH - He MeHee | 1iT.




Ne i/

Oopa3oBaTtesibHOE
pelieHue

KpaTkue npumMepHble TeXHMYeCKHE
XapaKTePUCTUKH

Koa-Bo,

N3MepuTenbHbIN MpOBOJ YEPHBIM - HE MEHEE 2 IIT.
W3mepuTenbHbII IPOBOJT KPACHBIH - HE MEHee 2
IT.

Wuctpykuus ans Hayana paboTsl - He MeHee | mT.
Cxema pa3meleHus KOMIOHEHTOB Ha0opa - He
MeHee | miT.

2.2.13

Y4eOHbIit Habop At
PaKTUKYMOB
"I'mpposnepreTuka’

Habop nomxeH BKIHOYATh:

Moynb THIpaBIMYECKON TYpOUHBI -HE MeHee |
IT.

HaGop ans1 ycTaHOBKH MOJYJIsl TYpOUHBI -HE MEHEe
1 mr.

Moyns MaHOMETp, HE MeHee 2 6ap

Monyns MaHOMETD, HE MeHee 4 6ap

BnyckHoil pazbeM -He MeHee | miT.

Habop n1s obecrieueHust mOToKa, IMaMeTp He
MeHee 4 MM | He 0oJiee 5 MM

Habop n1s obecrieueHust moToKa, 1MaMeTp He
MeHee 8 MM u He Oosiee 9 MM

Habop n1s obecrieueHust moToKa, 1MaMeTp He
MeHee 12 MM 1 He Oonee 15 Mm

AJIFTOMUHUEBBINA KEUC JJIs1 XpaHEHUS U
TPaHCIIOPTUPOBKH HabOpa -He MeHee | 1mT.
ACUHXPOHHBIN reHepaTop -He MeHee | miT.
Moaynb s u3MepeHust TOKa U HaIpsHKEHUS -He
MeHee | mrT.

Monynb Jlamna -He Menee | miT.

Monyns CU/L, 2MA, kpacHblii -He MeHee | 1mT.
Monynb CUTHaNbHBIN -HE MEeHee | 1IT.

Monyne MoTOp 0e3 penykropa -He MeHee 1 mT.
WnxenepHas miardopma i cOOpKu
ANEKTPUUECKHUX 1IeNel Manas -He MeHee | miT.
Monyns Pesuctop -He meHee 1 miT.

[Iporounas kamepa -He MeHee | miT.

HaGop 1BeTHBIX AUCKOB AJI UIUTIO3UH -HE MEeHee |
IT.

HaGop coenMHUTENBHBIX 2JIEMEHTOB -HE MeHee |
IT.

Bonowmep ¢ nucmiieem -He MeHee | mT.

XOoMyT -HE MeHee 2 HIT.

WNHucTpykius mo 6€30macHOMY HCIIOTh30BaHHUIO
KOMITOHEHTOB Habopa 1 HauaIbHOMY dTamy BBOJA
B KCILTyaTallMIo -HE MeHee | mmT.

Bxnazaplin co cxemoil pa3menieHus KOMIIOHEHTOB
Habopa -He meHee | 1mT.

Tkanesblii manr 12 / 18 mm, qauna He menee 0,2
M

CoenuHUTENbHBIN NPOBOA YepHBI, He MeHee S50
cM

CoenuHUTENbHBIN TPOBOA KpacHbId, HE MeHee 50
cM

CoeauHUTENBHBIN IPOBOJ YEPHBIM, HE MEHee 25
cM




Ne i/

Oopa3oBaTtesibHOE
pelieHue

KpaTkue npumMepHble TeXHMYeCKHE
XapaKTePUCTUKH

Koa-Bo,

CoenrHuTENbHbINA MPOBOJ KPACHBIM, HE MEHEee 25
cM

[I[;1aHTOBBIM XOMYT C PEBOJIBLBEPHOM IOJIOBKOM C
[IECTUTPAHHBIM OOJITOM M3 HEPKABEIOIICH CTaJH -
He MeHee | miT.

[TepexBatpiBaromuii 0ak , MIACTUK, 00BEM HE
MeHee 6 1

Jlo’keMeHT U3 BCIIEHEHHOT'0 MaTepuaia Jiuis
pa3MerieHusi KOMIIOHEHTOB Habopa -He MeHee 1
IIT.

MeTtoauueckre MaTepHuabl ¢ HOIPOOHBIM
ONHUCAHUEM MTPOBEACHUS YKCIIEPUMEHTOB HAJTNYHE

2.3

I'EO-A3PO

23.1

JIroburennckast
MOOHJIbHAS BO3/TYIIIHAS
cucremMa ¢
BO3MOYKHOCTBIO
BU3YaJIbHOTO
yIIpaBJICHUS OT
MIEPBOTO JIUI[A

Jlroburenbckas MOOWIIbHAS BO3IYITHAS CUCTEMA
JUTSI IPOBeIeHUs1 a3pOPOTOCHEMKI MECTHOCTH U
OTIENIbHBIX 0OBEKTOB dopm-
dakTop: ycTpoicTBO Mtk Habop A7 cOOpKH,
KaHaJ CBSI3U yIIPaBJIEHUs CUCTEMOMN: HaJIU4ue,
MaKcHUMajbHas 1ajJbHOCTh NEpeaun JaHHBIX: He
MeEHee 2 KM,

0€CKOJUIEKTOPHBIE MOTOPBI: HATUYHE,
IIOJIETHBIN KOHTPOJUIEP: HAJINYKE,

MOJJIEP>KKA ONTHYECKON CHCTEMbI HABUTAIlUU B
MOMEILEHUH: HAJTNYHE,

MOJyJb (POTO/BUICOKAMEPHI pa3pelIeHUEM He
Mmenee 4K: Haanuue,

monyinb HaBuranuu GPS/TJIOHACC: nanuyue,
MyJBT YIPaBJICHUS: HaJIU4NE,

aKKyMYJISITOpHas 6aTapes ¢ 3apsAHbIM
YCTPOMCTBOM - HAJIMYHE

IIPOrPaMMHO€ NPUIIOKEHHUE IS
IIPOrpaMMUPOBAHUS U YIIPABJICHUS, B TOM YHUCIIE
JUI CMapT(QOHOB: HAJTUYHUE

Makc. paccTrosinue noJieta He MeHee 18 km
Emkoctb akkymynstopa He MeHee 3500 MAY
Macca He 6onee 570

232

YyeOnas neraromas
poOOTOTEXHUYECKAS
cucrema ¢ CV kamepoi

dopMm-dakTop: YCTpOWCTBO UM HAOOP IS
cOopKH,

KaHaJl CBSI3U YIPABIEHHS CUCTEMOI: Halu4ue,
KOJIJICKTOPHBIE MOTOPBI: HATMYHE,

MOJIETHBIM KOHTPOJUIEP ¢ BO3MOKHOCTBIO
IPOTPAaMMHUPOBAHUS: HATMYHE,

MOJIeP)KKa ONITUYECKON CHCTEMbI HaBUTALlUU B
MIOMEIICHUH: HaJIN4Iue,

moaynb Wi-Fi Buneokamepsl: Hanuuue,
KaMepa ONTHYECKOTO MOTOKa: HaJTN4Iue,
nepesapsbkaeMast akKyMyJIsiTopHas 6arapes :
HaJIM4Iue,

POTPaMMHOE MTPUIIOKEHUE ISt
POTrPaMMHPOBAHUS M YIIPABICHNUS, B TOM YHCIIE
JUIsL CMapT(OHOB,

(GYHKIMS IpOrpaMMHPOBAHHS HECKOJIBKUX

20




Ne i/ Oopa3oBaTtesibHOE Kparkue npumepHbie TeXHHYECKHE KoJi-Bo,
} pelieHue XapaAKTEePUCTUKHU T.
JeTaoUMX pOOOTOB Ha OTHOM yCTPOICTBE:
HaJIuyue
MartpuuHblii THIMKATOP ¢ MOJYJIEM JaTyhKa
paccTosiHUS C KPACHBIMU M CHHUMU CBETOMOIaMU
8x8 — 1 mwir.
MUKpOKOHTPOJUIEP: ABYXbSIIEPHBIN C OTKPBITHIM
KOJIOM
Pacmmpenue: 14-KOHTaKTHBIN NOPT pacIIuPEHUs
(I2C, UART, SPI, GPIO, PWM, ucrounuk
IIUTaHUS)
Macca ue 6omaee 90 rp
MakcumanbHO€ MOoJIeTHOE BpeMs: He MeHee 13
MUHYT
2.3.3 ITonuron mia BIUIA Ceryaroe orpakJieHue 30HbI noneroB 3x3x3 meTpa 1
[IporpammHuo-
arnapaTHbIi KOMIUIEKC .
[TporpamMMHO-anmapaTHBIN KOMIUIEKC Ha 0a3e
234 JUISL TUJIOTUPOBAHUS 1

IUTAaHIIETHOTO KoMIbloTepa Aiis ynpasieHus bBBC

0ecnuI0OTHOTO

BO3AYIIHOI'O CyJHA

TrorDaMMIoe [1O mst poTorpammerpuueckoit 00padOTKH

Porp JTAHHBIX IPEAMETHON U a3p0(POTOCHEMKH C LIENbIO

o0ecrieueHue ais N .

235 . | IOJy4eHUs! TPEXMEPHBIX MOJIENIEH, 10
dboTorpaMmMeTpHUIECKOM .

OopTO(OTOIIAHOB, UPPOBBIX MOJIEIENH MECTHOCTH
00paboTKu
U penbeda
. [TpoTHBOYApHBINA TUTAHIIET J1J1s TPOBECHUS
[TpoTuBOYIApHBIHA P yAap JUUT IPOBEAL

2.3.6 MOJIEBBIX PaloT, B T. 4. cOOpa JaHHBIX HA 10

IUTAHIIET

MECTHOCTHU

GPS-npuéMHUK 17151 OpUEHTUPOBAHUS Ha
GPS/T'nonacc-

2.3.7 MECTHOCTHU M ¢ BO3MOXHOCTbBIO cOopa 3
HNPUEMHHK (HAaBUTaTOP)

reONpPOCTPAHCTBEHHBIX JaHHBIX
[IIratus co
2.3.8 . .. | ItaTuB 1u1st poToanmaparypsl 2
cheprueckoi roIoBKon
[TaHOpamHas rosoBKa ISl CbEMKH c(hepruuecKux
239 ITaHOpamHas TO10BKa P s bep 2
naHopaMm
3epKaJbHBIH doroanmnapat J1sl CbEMKH chepruiIecKuX MmaHopam,

2.3.10 doroanmapar + Ha3eMHOH (OTOrpaMMETPUH U TPEIMETHOM 5
00BEKTUB CBEMKH
[IIupoxoyronbHbIN N

2.3.11 P yl:' . OOBeKTUB A7 ChEMKH c(hepruecKuX maHOpaM 2
00BbeKTuB "Quinai

JlazepHbIil nabHOMED I U3MEPEHUS PACCTOSTHUN
2.3.12 JlazepHsblil faibHOMEP | JIJIs1 CO3/IaHUS TOUHBIX 3D-Moenel noMemenni u 5
JPYrux 0OBEKTOB
Hocrtyn [IpenycraHOBIEHHBIN AOCTYI K HHOOPMALIMOHHO-
UH(POPMAIMOHHO- KOHCYJIbTAaIllMOHHON 00pa3zoBaTeIbHON OHJIANH-

2.3.13 KOHCYJIbTAIlAOHHON cpene, (BKIIFOYasi KOMIUIEKCHOE HH()OPMAITMOHHO- 3
o0pa3oBaTenbHOU METOAMYECKOe OOecTedeHne peannu3annu 6a30Boi
OHJIAMH-Cpee YacTH MPOTPAMMBI)

octyn k Be6-I'IC ¢ mporpaMMHBIM

2314 | Be6-THC Jlocty porp 1

obecrieueHueM st coopa TaHHBIX

24 HAHO

24.1 Hano s1a6oparopust




Ne i/

Oopa3oBaTtesibHOE
pelieHue

KpaTkue npumMepHble TeXHMYeCKHE
XapaKTePUCTUKH

Koa-Bo,

24.1.1

Mertamiorpadgudeckuii
MHUKPOCKOII
HCCJIEIOBATEIBCKOTO
KJjlacca

O06nacTh NPUMEHEHUST MUKPOCKOIIA — aHAJTU3
MHUKPOCTPYKTYpP HEMPO3PAUHbIX OOBEKTOB,
METaJUTMYECKHUX JieTajei, poTomadioHOB,
OmpeJieJICHUE BETUYHHBI U PACTIONOKEHHS 3€pEH
MeTaja, KOHTPOJIb COCTOSIHUS CTPYKTYPhI
MOBEPXHOCTHOTO CIIOSI HCCIIETYEMOTO 00BEKTa,
BBISIBIICHUE MUKPOIe(hEKTOB, BBISIBJICHUE 1€(PEKTOB
KPUCTAJUTMYECKOTO CTPOCHUSI.

MeTo/1bl uCCIe0BAHUM: OTPAKEHHBIN CBET,
CBETJIOE M0JIE, TEMHOE MoJie, nonspusanus, [JUK
KOHTPacT

24.1.2

CrepeoMuKpoCKoI

CTepeoMUKpOCKOIl cucTeMbl ['pena ais
MaHHMITYJISIUI ¢ 00BEKTaMU, MPEMapOBaTbHON
paboThI, O1IeHOYHOTO TpocMOTpa. KpaTHOCTB
Tpanchokanuu: He MmeHee 1:7,8. Pabouee
pacctostaue: He MeHee 110 mm. CBeToanoaHbIN
KOJIBLICBOM OCBETUTEIb: Halnuue, [[BeTHast
upoBas kamepa: Hamuue, [IporpaMMuoe
oOecrieueHue: HaMuue, Pabovas craHims:
HAJIMYUE.

24.13

Kawmepa s
Mukpockomna C-Mount

Betnoii CMOS ceHcop: Hanuue,
MaTpuia: He meree 1/2.3",
untepdeiic: USB 2.0,

nuranue: 5 B

24.14

®dotoannapat s
JKCTIpecc
¢dororpadupoBanus B
naboparopuu

Pa3pemenne matpunsl: He MeHee 20 M,
PEXKUMBI (POKYCHPOBKH: aBTOMAaTUYECKHUI, pyYHO,
TallMep: HaJIu4ue

24.1.5

AHaIATHYECKUE BECHI

[Ipeana3zHayeHsbl 1711 TOUHBIX U3MEPEHUI MacChl,
MO3BOJISIFOT KOHTPOJIMPOBATH U3MEHEHHUS MaCChI C
TouHOCTRIO 0,01 Mmr.

24.1.6

JlaGopaTopHbIe BeChl

[IpenHa3zHayveHbl 1Sl TOYHBIX U3MEPEHUI MACCHI,
MIO3BOJISIFOT KOHTPOJIMPOBATH U3MEHEHUS MaCChI C
TOYHOCTBIO 1 MT.

24.1.7

I'omorenunzarop
BEPXHENPUBOIHBIN

['oMoreHu3arop ¢ repMETHUYHBIMH TPOOUPKAMHU.
IlepememmBanue, TucneprupoBaHue,
TOMOT'€HU3AIMS U NTEPEMAJIBIBAHUS C TOMOIIBIO
OJIHOH CHCTEMBI - BO3MOKHOCTb I1€PEMEIINBATH
MECTUKOM, POTOP-CTATOPOM, CTEKISTHHBIMU U
METAITIMYECKUMHU IapUKaMH.

XHUMHYECKHU CTOMKAs IIacTMacca
USB-unrepdeiic s ynpaBieHus U
JIOKyMEHTHUPOBAHHUS

[TonioH 1St 3aIIMTEI OT MPOTEYEK KUJIKOCTH

2.4.1.8

Huctrmgarop
71a00paTOPHBIi

JIMCTUIISATOP 3IEKTPUUECKUN [T OJTyUeHUs
JTUCTHITUPOBAHHOM BOBI IS HYXK TabopaTopuu
ABTOMAaTU3UPOBAHHBIN, IPOTOYHBIN.
[Tpou3BOIUTENBHOCTH OT 3 JI/4ac, eMKOCTh OaKa-
HAKoINUTEN OT 6 11

24.19

VYipTpa3BykoBasi MOWKa

[IpennaznaueHa Il OYMCTKU OOPA3IOB, a TAKXKE
HEOOJIBIINX JJA0OPATOPHBIX MTPEJAMETOB,




Ne i/

Oopa3oBaTtesibHOE
pelieHue

KpaTkue npumMepHble TeXHMYeCKHE
XapaKTePUCTUKH

Koa-Bo,

YIIBTPa3BYKOBas MPOOOIIOATOTOBKA 00PA3IIOB.
AHaJIOTOBOE yIpPAaBIICHHUE

JIByx4dacToTHas yJIbTpa3ByKOBas MOMKa —
BO3MO)KHA U UHTCHCHUBHAS U OepexKHasi YUCTKA B
oanou mozaenu. [{ludposoit aucruieit otroOpaxaet
YCTaHOBJICHHBIC U TEKYIIUE 3HAYCHUS
napameTpoB;

Bosmosknocts Harpesa ot 30 qo 80°C;
OTKIIFOYCHUE HarpeBa Mpu OTCYTCTBUU KUIKOCTH
B BaHHC;

O06paboTka yIbTpa3ByKOM HaYMHACTCS
aBTOMATHYCCKU I10CIIC

JTOCTHKEHUS 3aJaHHOM TemriepaTypsl; Kopmyc
MOMKH BBITIOJHEH U3 HEP)KABEIOIIEH CTaJIH,
YCTOWYHMBOM K KaBUTAIHH.

O0BeM BaHHBI OT 2 I

24.1.10

Knacc yueOHbIx
30H/I0BBIX
poGUIOMETPOB (C
C3M)

Busyanu3anus TBEpIOTENBbHBIX MUKPO- U
HAHOCTPYKTYp ¢ nomouibio C3M
O06paboTka 1 KonruecTBeHHBINH aHanu3 C3M
M300paKeHUI

24.1.11

Lentpudyra

Munu neHTpudyra s 3a1a4 MUKpOQHIbTpaIH
U pazjencHus B pabodem nuanazone (no 6000
00/mun). BMmectumocts, mit: 8x2,0. Taitmep,
ABTOMATHYECKOE OTKPBITUE KPBIIIKH, 3aIIUTHAS
KPBIIIKa

24.1.12

MaruutHas Memanka c
IIOJOTPEBOM

[Ipenna3znauena s padboT ¢ KUAKOCTIMU,
MPOLIECCAMH PACTBOPEHUSI, TPUTOTOBICHUS
OJHOPOJIHBIX CYCHEH3UHN U AIMYJILCUI, IITATUB B
KOMIUIEKTE, UHCTPYMEHT MPOOOTOITOTOBKH.
Huanaszon HarpeBanus temmepatyp: 50-500°C.
Makxkc. o6sem (H20): 5 n

24.1.13

Har peBaTCIIbHAaA
IIJIMTKa

[TnuTka HarpeBarenbHas J1abopaTopHas ¢
MH/IMKaLUeH TeMnepaTypbl U BO3MOXKHOCTBIO
pETYIUPOBKU TEMIIEPATYPBI; HHCTPYMEHT
npoOONOAroTOBKY. J{nana3oH HarpeBaHus
temnepatyp, °C: 50-500

Makc. O6wemMm, 1: 10

Cxopoctb HarpeBa, K/mun: 5

HarpeBarenbHas miacTuHa, marepuan: Kepamuka

24.1.14

Bonsaast 6aus

[TpennasHaueHa is penieHns 3aaa4q
TEPMOCTATUPOBAHHUS, HE TPEOYIOLINX BBICOKON
TOYHOCTH TIO/JICPKAHUS TEMITEPATYPBI U
OJTHOPOJTHOCTH TE€MIIEpaTypHOTO I0JIsl B paboueM
o0weme. [IpumeHsieTcs sl TEpPMOCTaTHPOBAHHS
00pa31oB U Npod B cTakaHax, Koja0ax u Apyroi
naboparopHoit nocye. J(namna3oH peryaupoBaHus
temneparypsl, °C: +5 —+200

O0BeM BaHHBI, JI: 8

24.1.15

CymunbHbIN mkad

JlaGopaTopHbIif CymHIbHBIN KA 11 Harpesa,
BBICYIIIMBAHUS U TEIJIOBOW 00pabOTKH pa3IuIHBIX
MaTepHUalioB B BO3AYILIHOM Cpele pu
temnepatypax 110 +350°C




Ne i/

Oopa3oBaTtesibHOE
pelieHue

KpaTkue npumMepHble TeXHMYeCKHE
XapaKTePUCTUKH

Koa-Bo,

24.1.16

HcToyHuK muTaHus
1a00paTOPHBIN

[IpennaznayeH sl MPOBEACHUS OIBITOB IO
(bu3uKe U FITEKTPOXHMHUHU.

KauecTBO BBIXOJJHOTO TOKa MO3BOJISET
MCII0JIb30BaTh €r0 B MUKPOAJIEKTPOHUKE.
Brixognoe nanpspokenue 10 30 B, BBIXOJHOM TOK
10 5 A. 3amura oT neperpy3Ku 1 MepenoitoCOBKU
DNEeKTPOHHOE OTKJIIOYEHHE HArpy3Ku. Beicokas
CTaOMIIBHOCTD ¥ MaJIbII YPOBEHb MyJIbCAIIUN
[1naBHast ycTaHOBKA BBIXOJIHBIX TAPAMETPOB
peryasitopamu I'PYBO/TOYHO

24.1.17

Pedpakromerp

[IpenHna3HauyeHHbIN 7151 ONIPEACIICHU MOKa3aTenei
MPEJIOMJICHUSI HEarpeCCUBHBIX MPO3PAUHbBIX
JKUJKOCTEH U pacTBOPOB. Jluana3oH U3MepeHHUs:
nokazatess npenomiienus (nD) ot 1,2 go 1,7
MacCOBOM JOJIH CYXHX BEIIECTB (caxapo3bl) B
pactBope ot 0 10 100 %

24.1.18

Cocyn [proapa

Cocyn Jlptoapa npegHazHayeH JUisl ITUTebHOTO
XpaHeHI/IH, TpaHCHOpTI/IpOBaHI/Iﬂ 1 UCITOJIb30BaHUA
HEOOIBIINX KOJUYECTB KHUIKOIO a30Ta.
BMmectumocTs He MmeHee 10 i1

24.1.19

MydenbHas nedb

JlaGoparopHasi MydenbHas edb IS IIOATOTOBKU
Hp06 B XUMHWYCCKOM aHaJIu3€, NPOBCACHUA
HarpeBa, 3aKaJKl U 00)KHra MaTepruasioB B
BO3JIYIIHOM cpejie mpu temiiepatypax ao +1000
°C. O6wem paboueill kamepsl, HE MEHee JI: 5

24.2

Kommiekrt "[lpocTbie n3mMmepure/ibHbie npudopb!'

2421

ONEeKTPOHHBIN
TEPMOMETP

DJEeKTPOHHBIA TEPMOMETP CO HIYIIOM M YAO0OHBIM
uHTepdeiicom. J[nanazon usmepenus
temneparypsl, °C: ot -50 go +150

Pazpemenne, °C: 0,1

ITorpemnocts, °C: 0,5

2422

Ph-metp
CTallMOHAPHBIN

beictpoe onpenenenue pH pactBopos. [luana3on
u3mepenus, pH: ot 0,00 o 14,00

Paspemenne, pH: 0,01

Tounocts, pH: £0,2

Hanuune aBTOMaTHYeCcKOl U pyqHOI KalIuOpOBKHU
10 OJTHOM, IBYM TOYKaM C TPEMsI CTaHIapTHBIMHU
OydepubiMu pactBopamu (pH 4,01, 7,01 u 10,01)

2423

Konnykromerp
KapMaHHbIN

Omnpenenenne TPOBOANMOCTH, a TAKKE
coJiepKaHus coJiel B BoJIe U KO PHUIIMEHTa
o0meil sxecTkocTH. Jlnamna3oH u3MepeHus
npoBoguMocTH, He MeHee 0-20 MCwMm/cm,
MOTPENIHOCTh He Oosiee 2%, repMeTUYHBIA KOPITYC,
ABTOMATHUECKasi TEPMOKOMIICHCAIIHSI

2424

ABTOMaTHUYECKHE
MHUKPOIHUIETKH
MEPEMEHHOT0 00bEMa,
MK 1-10

KoanuectBo kaHanos, mrT.: 1
[Tpupamenne, mxin: 0,01
Tounocts, %: 2,5

2425

ABTOMaTHYECKHE
MI/IKpOHI/IHeTKI/I
MepeMeHHOT0 00BEMA,

KomngecTBo kaHanoB, mrT.: 1
[Tpupamenue, mxi: 0,1
TouHocTs, %: 2




Ne i/

Oopa3oBaTtesibHOE
pelieHue

KpaTkue npumMepHble TeXHMYeCKHE
XapaKTePUCTUKH

Mki: 10-100

2426

ABTOMaTHYECKHE
MUKPOITUTIETKH
NEPEMEHHOTO 00bEMa,
Mk 100-1000

KonnuectBo xanajuos, mr.: 1
[Ipupamenue, Mxi: 1
Tounocts, %: 1

2427

Buckozumerp 0,34

Bucko3uMeTp CTEKIIAHHBIN ITpEAHA3HAYEH JJIs
OIpeEIICHUs] KHHEMAaTUYECKON BA3KOCTH
npo3payHbIX KuAKocTel. d kamwuisipa, mM: 0,34
Jlnamna3oH u3mMepeHuit BI3KocTu, mm?/c: 0,6-3

24238

Buckozumerp 0,56

Bucko3uMeTp CTEKIIIHHBIN ITpEAHA3HAYEH IS
OIpeEIICHUs] KHHEMAaTUYECKON BA3KOCTH
po3payHbIX KUAKocTer. d kamwuisipa, MM: 0,56
JlnanazoH u3MepeHuil BI3KOCTH, MM>/c: 2-10

2429

Ha6op apeomerpos

[Ipeana3nauen aJis u3MEpeHUs MIIOTHOCTH.
Jlnana3oH U3MEpeHHs TUIOTHOCTH, KI/M3, HE MEHee
750 mo 1800

KomunyecTtBo B Habope, miT., He MeHee 19

24.2.10

TepmomeTrp ciupToBOU

[TpuGop 1 U3MEPEHUs TEMITEPaTyPhI B
nabopatopun. HacteHHbIH, CTUPTOBOM

24211

bapomertp

[TpubGop a1 u3mepeHus: aTMOCHEPHOTO TaBICHUS
B n1abopaTtopuu. Jlnanazon usmMepsemMoro
nmasienuns, I1a: or 80 000 no 106 000

Jlnamna3oH U3MepsieMoro 1aBJICHUsI, MM.pPT.CT.: OT
600 mo 800

[lena nenenus mkansl, [1a: 100

IleHa nenenus mkanbl, MM.pT.CT.: 1

24.2.12

Ilcuxpomerp
rurpometp 0-25

[TpenHa3HaueH I ONPEICICHUS YPOBHS
BJIQKHOCTH BO3lyXa B MOMelIeHNuH. J{nana3ox
U3MEPEHUs TEMITEPATyPhl CyX0oro repmomeTpa ot 0
°C no +25 °C.
I[I/IaHaSOH HU3MCPCHUMA OTHOCHTEILHOHN BIIA)KHOCTU
B 3aBUCHUMOCTH OT TEMIIEpaTyp:

ot 20% 1o 90% mpu Temmeparype: ot S °C 10
+25 °C.

2.4.2.13

Ilcuxpomerp
rurpometp 15-40

[MpenHa3zHaueH AJ1s ONPE/ICIICHHSI YPOBHS
BJI&KHOCTH BO3/yXa B MOMeIIeHNH. J{namnazon
U3MEPEHHUS TEMIIEPATypPhl CYXOTr0 TEPMOMETPA OT
+15 °C no +40 °C.
Jlnana3zoH u3MepeHHsi OTHOCUTEIBHOM BIIa)KHOCTH
B 3aBHCUMOCTH OT TeMIeparyp:

ot 20% 1o 90% mpu Temmepatype: ot +26 °C 1o
+40 °C

ot 40% 1o 90% mpu Temmepatype: ot +23 °C 1o
+26 °C

ot 54% no 90% mipu Temmeparype: ot +20 °C 1o
+23 °C

24.2.14

[IITaHTreHIUPKYIIb

[{udposoii mTaHreHIUPKYITH
TexHu4yeckue XapakTepUCTUKU
Jnuna uamepenusi, Mm: 150
Pa3pemenne, mm: 0.01
Tourocts, MMm: £0.03




Ne i/ Oopa3oBaTtesibHOE Kparkue npumepHbie TeXHHYECKHE KoJi-Bo,
} pelieHue XapaKTePUCTHKH IIT.
[{udpoBoii, c aBTOMaTHUYECKUM BEIOOPOM
IIPEJIEIOB U3MEPEHUS, U C U3MEPEHUEM
TEMIEPaTypbl, HAJTMYKUE TEPMONAPbl U KOMILJIEKTa
poBoJ10B. BbIOOp npenenoB nuaMepenus -
aBTOMAaTUYECKUN
Junana3oHe n3MepeHus: NOCTOSIHHOIO HAIPSDKEHUS
B 1000
Mana3oHe U3MEPEHUs IEPEMEHHOTO
2.4.2.15 | Mynbtumerp A p p 2
Hbanpsokenuss B 1000
JunanazoHne u3MepeHus NocTossHHOro Toka A 10
Juana3zone usMepeHus nepeMeHHoro Toka A 10
Pa3psgHoCTh HIKaNbl MyJIbTUMETPA OTCUETOB
otrcueroB B 4000
PexxnM «11ip0O3BOHKa» - €CTh
dukcupoBaHue pe3ynbTaToB usmepeHuii DATA
HOLD - ectp
Kommuiekt
243 "JlaGopaTopHas 1
nocynaa'
["opso mmpokoe, 3aBUHYMBAOIIAs KPbIILIKA
banka nig peaktuBoB
2.4.3.1 Marepuai: miacTuk 50
U3 IJIacTukKa Tui 1
O6wem, mir: 100
["opno mupokoe, 3aBUHYMBAIONIAS KPBIIIKA
banka 115t peakTHBOB
2432 Marepuan: niaacTuk 50
W3 IUIACTUKA THIT 2
O0bem, mir: 250
["opsio mmpokoe, 3aBUHYMBAIOIIAS KPbIILIKA
banka nig peakTuBoB
2433 Marepuai: miacTuk 50
13 IUIacTUKa THUM 3
O6wem, mit: 500
I"opso mmpokoe, 3aBUHYMBAIOIIAS KPBIILIKA
banka a1 peakTMBOB
2434 3 IUIACTIKA TuLL 4 Marepuan: niacTuk 30
Oo0veMm, mit: 1000
2435 bokc mratus Ha 50 npeameTHbIX cTEKOIN 10
T IIJIACTUKOBBIN MaJIbIi Marepuan: noJaucTupo
2436 bokc mratus Ha 100 mpenMeTHBIX CTEKOJ 10
T IUIACTUKOBBIN Oosbloi | Marepualt: moJucTupon
Marepuas — TEMHOE CTEKIIO
ByTbute/cxnsiaka st
.. | T'opmno OyThiIH y3KO0€
2.4.3.7 PEAKTUBOB C IPUTEPTOM 24
HDo6Koi 1w 1 Kpbimika 3aBuHYMBarOMAsICS
P O6wem, mit: 100
Marepuas — TEMHOE CTEKIIO
ByTbins/cknsHKa 11
.. | T'opmno OyTbiIH y3K0€
2.4.3.8 PEaKTUBOB C IPUTEPTOI 12
HDOBKOI THIL 2 Kpbimika 3aBuHYMBaOMAsICS
P O61wem, mit: 500
Marepuas — TEMHOE CTEKIIO
ByTbins/cknsHKa 11
.. | T'opmno OyTbiIH y3K0€
2.4.39 PEaKTUBOB C IPUTEPTOI 12
HDOGKOM T 3 Kpbimika 3aBuHYMBarOMAsICS
P OGwem, mit: 1000
Buans! 11 06pasios CTeKJIIHHBIE C KPBIILIKAMU
2.4.3.10 50
™I 1 Oo0BeM, mit: 3,85 -5
Buasns! s 06pasios CTeKJIIHHBIE C KPBIILIKAMH
2.43.11 FUL 0Bpastt P 50

THUII 2

Oo0BeM, MiI: 5,5 -7




Ne i/ OoOpa3oBaresibHOE Kparkue npumepHbie TeXHHYECKHE KoJi-Bo,
) peleHHe XapaKTePUCTUKH T
Buanst anis o0pasion CTeKIIIHHbIE C KPBIIIKAMU
2.4.3.12 THII 3 Oo0veM, mit: 9,5 -12 >0
Buanst aiis o0pasion CTeKIIIHHbIE C KPBIILIKaMH
2.4.3.13 ™I 4 O0wem, mur: 12,5 -15 >0
2.4.3.14 ?OPOHKa bioxuepa THIt | ;o et Mu: 60 10
2.4.3.15 EOPOHKa bioxuepa Tait | ;o er, Mt 80 5
2.4.3.16 Bopouka maznaz Pazmep, MMm: nuametp - 56, Boicota - 80 24
CTEKJISIHHAS
2.4.3.17 Boponka bonbmas Pazmep, mm: auametp 100 , BoicoTa - 150 16
CTEKJISTHHAs
2.43.18 Boporika cpepsis Pa3mep, mm: nuamerp - 75, Beicota - 110 24
CTEKJISTHHAS
24319 Boponka cpennsis Pazmep, mm: nuametp - 50- 75, Beicota 60— 110 30
T MOJTUITPOITUIIICHOBAS Marepuaii: NOJUNPONUIICH
BremmapurensHas gamka | Marepuan — gapdop
2.4.3.20 oI 1 O0bem, mir: 25 - 40 20
BremmapurensHas yamka | Marepuan — papdop
24321 THII 2 O6wem, mir: 50-70 20
BremmapurensHas yamka | Marepuan — gapdop
2.4.3.22 THII 3 O6wem, mur: 100-125 20
2.4.3.23 EEJ%HK FUL MBITBA JlaboparopHblil €pIKK, O0IBIION 6
2.4.3.24 Epumi u1st MbIThs JlaGopaTopHbIii €pIINUK, MaJTbII 6
pOOHPOK
Kanuctps! ans
JHACTUIUIAPOBAHHOMN Marepuai — moaUnponuiIeH
2.4.3.25 . 2
BOJIBI C KPBIIIKON Ob6mwem, 1: 5
(monunponueH)
KanensHuts! mis
2.4.3.26 | UHIUKATOPOB O6bem, mit: 50 5
(Iycrepa)
24327 | KonGa tum 1 Obbem, wx: 100 48
JIHO miiockoe, KoHuYecKkas 6e3 numga
24328 | KonGa tun 2 Obbem, m: 250 72
JIHO miiockoe, KoHu4eckas 6e3 numga
24329 | Konba tun 3 Obbem, m: 500 72
JIHO miiockoe, KoHu4eckas 6e3 numga
24330 | Kox6a tim 4 Obbem, m: 250 72
Kpyrinononnas, 6e3 nuuda
24331 | KonGann 5 Obbem, m: 500 48
Kpyrnononnas, 6e3 muda
2.4.3.32 | IlpoOku K Kos1Oam [Tpo6ku Ha 10/19 numd, 14/23 U 26/29 numds 120
Kpucrannuzarop
24333 |(famxa O61Bem, M1: 1000 5
KPUCTAJUTH3AIMOHHAS )
trn 1
Kpucrannmmzarop
2.4.3.34 | (Yamxka O6bem, mut: 300 5

KPUCTAJUTH3AIMOHHAS )




Ne i/ Oopa3oBaTtesibHOE Kparkue npumepHbie TeXHHYECKHE KoJi-Bo,
} penieHune XapaKTePUCTUKH T
THUII 2
2.4.3.35 | Mensypka tun 1 O6bvem, mut: 250 10
2.4.3.36 | MeHnsypka Tui 2 O6wem, mut: 500 10
24337 | MCPHBC WHIMHADEL | e 010 12
T 1
24338 | Mepubie LHIHHIpE! O6BeM, MIT: 25 12
! 2
24339 | Mepubie LuIHHIpE! O61Bem, MiT: 50 12
™n 3
24340 |MePHBIIKYBUMHC | e 0y 4
JICTICHUSIMU
Hab6op nokpoBHBIX B kaxapiii Habop Bxoaut 1000 cTexon pazmepom
2.43.41 5
CTEKOJI 18x18 MM
24342 Habop npeameTHbIX B Habop Bxoaut 100 crekos pazmMepom 26xX76 MM, 50
B CTEKOJI TONMIMUHON 1 MM
2.4.3.43 | IIpombiBajiKa npombiBasika 250 mi1, 11/ 6
OnnopasoBsie unetku | O6bem, mi: 3
2:4.3.44 ITactepa VYnakoska - 100 wr. >
24345 | llAMETKA CICKIAMKAR, | ()50 oy 15 10-25 20
M3MEpUTEIIbHAS
2.4.3.46 [Tpobupxa xmmirieckas Pazmep, mm 14 100
t™n 1
24347 |!IpoOupkaxuvmeckan | p o0 y6 100
THI 2
2.4.3.48 [Tpobupxa xmirieckas Pazmep, mm 21 100
™ 3
2.4.3.49 Ipobxn k mpoGHpxam Marepuai: II1acTUK WIA PE3UHA 50
Ha 14 MM
2.4.3.50 Ipobxn k mpoGHpxam Marepuai: IIacTUK WIA PE3UHA 50
Ha 16 MM
24351 Ipobxn k mpoGHpKam Marepuai: IIacTUK WIA PE3UHA 50
Ha 21 MM
24352 | !pobupka O6bem, Mt 15 200
neHTpudyxnas tum 1
C 3aBUHYMBAIOIIENCS KPBILIKON U F0OKOM
[TpoGupka YCTOMYMBOCTH
2:4.3.53 ueHTpudyxHas Tum 2 O6bem, mit: 50 100
Matepuan — NoITunponuieH
2.4.3.54 Ipobupxa O6wem, Mit: 2 -5 M 200
Onnennopga
SHTapHas, MIOCKOAOHHAS, C BAHTOBOM KPBIIIKOW
2.4.3.55 KHI;(;(STHPI;;)HM Y TIPOKJIAJAKON 40
YARTYP O6wem, mit 30
Caetioe cTeKIo
2.4.3.56 | Cxnsaaka tan 1 O6BeM, MT: 2500 2
Caetioe cTeKIo
2.4.3.57 | CknsHKa THO 2 O6Bem, mt: 1000 4
24358 | Crprosxa tun CJ1-2 | O0FeM: wt: 1000 10
Marepuaii: CTEKII0
24359 XUMHUYECKUH cTakaH Co mKkanoii, ¢ HOCHKOM 50

BBICOKHUH THI 1

Oo0BeM, mit: 50




Ne i/ OoOpa3oBaresibHOE Kparkue npumepHbie TeXHHYECKHE KoJi-Bo,
B penieHune XapaKTePUCTUKH T
2 43.60 XI/IMI/ILICUCKI/II/I CTaKaH Co mikainoii, ¢ HOCUKOM 70
BBICOKHII THII 2 O0bem, mit: 150
XUMHUYECKUH cTakaH Co mkanoi, ¢ HOCHKOM
2.4.3.61 BBICOKHI THII 3 O0bem, mit: 250 80
243,62 | XHMHMCCKHI CTAKAN | (5 0 e 500/600 30
BBICOKHUH THUIT 4
243,63 | XHMIMCCKHI CTAkAN | 5, 0 v 1000 30
BBICOKHMH THUII 5
2.4.3.64 | CrexnsaHHble naiouku | Jljist nepemeninBanus 20
2.43.65 | Crynka c nectom tun 1 Marepuan — bapdop, nect s kommexre 15
Huamerp, mm: 60
2.43.66 | Crynka c mectom TUM 2 Marepuan — bapdop, nect s kommexre 10
Huamerp, mm: 80
2.43.67 | Crynka c mecTtom Tum 3 Marepuan — bapdop, nect s kommexre 10
Juamerp, mm: 100
. Martepuan - dpapdop
2.4.3.68 Turens BeicOkui THII 1 O6bem, mir: 30/50 10
. Martepuan - dpapdop
2.4.3.69 | Turens BEICOKHH THII 2 OBbem, mt: 90/125 10
. Martepuan — dapdop
2.4.3.70 | Turenb HU3KWM TUM 1 O6bem, mir: 30/50 15
. Martepuan — dpapdop
243.71 Turenb HU3KWAHN THII 2 Obbem, M 8/15 10
. Marepuan — dapdop
2.4.3.72 | Turenb HU3KUM THN 3 O6mem, mit: 100/125 10
2.43.73 | Yamxka [lerpu tun 1 Marepuan - creiio 100
Hunamerp, mm: 60
Marepuain — CTeKI10
2.4.3.74 | Yawxka [lerpu tun 2 Pasmiep, mu: 100x20 100
Marepuai — njaacTuk
2.4.3.75 | Yawka [lerpu tum 3 Jinamerp, Mv: 60 100
Marepuai — njaacTuk
2.4.3.76 | Yawka [lerpu tum 4 Jlnametp, Mu: 90 100
Marepuain — CTeKI10
2.4.3.77 | Okcukarop 0e3 KkpaHa Jinamerp, Mv: 180/250 3
DKCHKATOD ¢ KDAHOM Marepuan — crekno. Hanuuue orBeperust st
24378 | HARKTOP P nacoca 3
Juamerp, mm: 240/300
DKCHKATOD ¢ KDAHOM Marepuain — crekno. Hannuue orBeperus s
2.4.3.79 v 2 P CXp Hacoca 3
Huamerp, mm: 100/125
Kommuiekt
2.4.4 Pacxoannie 1
MaTepuaibl 1Jsl
oOopynoBanus'
IIunner
2.4.4.1 MPEUU3UOHHBIN AHTUMarHUTHBIA 2
AHTUMAarHUTHBIN
W3Bnekarens
2442 MarHUTHBIX Pa3HbIX pazmepoB 1

NEPEMCIINBAIOIINX




Ne i/ OoOpa3oBaresibHOE Kparkue npumepHbie TeXHHYECKHE KoJi-Bo,
penieHune XapaKTePUCTUKH T
2JIEMEHTOB
Tepmonapa st
2443 MYJIBTUMETPOB TepMonapa BIHOCHAsI 2
BBIHOCHAsI
OnHopa3oBble HOCUKHU
2444 i mukponunetku 10 | O6bvem, mxi: 10 2
MKJI
OnHOpa30BbIE HOCUKH
2445 JUIS MUKPOTTUTICTKH Oo0beM, Mxi1: 100/200 2
100/200 Mk
OnHopa3oBble HOCUKHU
2.4.4.6 JUIS. MUKPOTIUIIETKA O6bvem, mxi: 1000 2
1000 mxn
2.4.4.7 Eil)ql),egif’lgop;gﬁip pH Bydepnsriit pactsop pH 4,01, yn. mo 20 mn 25
2448 ]gzgqéfgflgop;gﬁ? pH Bydepnsriit pactBop pH 6,86, ym. mo 20 mi. 25
24.4.9 Eg?;g;;;ﬂpﬁﬁgfﬁaﬂnﬂ PactBop mnsa xpanenust pH-metpoB 2
2.4.4.10 Ctékiia npeMeTHbIE CTeKJI0 ¢ METKaMH JIJ1s1 ONITUYECKONH MUKPOCKOIIUU 5
24411 CTéKﬂavl MPEIMETHBIE C Ha6op“1/13 MATUIECATH MPEAMETHBIX CTEKOJ C 1 )
JYHKOH JTYHKOH
24412 | Créxna nokposHbie B xaxapiit Habop Bxoaut 1000 cTexon pazmepom 5
18x18 MM
Hcnonp3yeTcst B kKauecTBE HMMEPCHOHHOM
2.4.4.13 | Macno MMMEpPCHOHHOE | HMJIKOCTH IIpU paboTe ¢ OMOIOrHYECKUMHU 5
MHUKPOCKOIIAMH
Habop peaktuBoB 11
OKpacKH Ma3KOB I10
I'pamy. (I'enunan . . .
24414 | Buoner, HeitTpanbHbiii ['eniman BUONET, HEUTPANBbHBIN KPACHBIN, JTFOTOJIS 1
. P-p, YKyCHas K-Ta JieAsiHast
KpPacCHBIH, JIFOTOJIS P-P,
YKyCHasl K-Ta JIeJIsTHas1)
4 bnmo 0,1 n
A3yp-D03uH
METHUJICHOBBIN TOTy00i
2.44.15 (no Pomarosckomy- A3yp-D031H METUJIEHOBBII rosry0oit 1
['um3e) peareHT s
MOJITOTOBKU pabouero
p-pa
2.4.4.16 Kanancxuii 6as3am JIJIs1 CKIIEMKM ONITHYECKUX CTEKOJ 1
250 mu
[Ipobupku
MUKpoLeHTpUYyx)HbIe | [[poOupku MUKpPOLIEHTpU(YKHBIE TUTIA
2.4.4.17 4
tuna Dnmnexaopd 1,7 Snnennpopd 1,7 mi, Hectep.
MJI, HECTED.
Kommuiekt
2.4.5 "O0mesadbopaTopHbie 1
NMPUHAJIEKHOCTH "
2.4.5.1 Irarus st mpoGHpox, [lIratuB s npodbupox, d 20 Mmm 10

d 20 Mmm
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XapaKTePUCTUKH

Koa-Bo,

2452

HITatuB n1abopaTopHBIii

[IpennaznaueH 1 3aKpeIUIeHUs XUMHUECKON
HOCYyIbl U 000pYAOBaHUS. 3aKUMBI (JIAIKH),
KOJIBIIO, KPETIeKU OTIUTHI U3 CTAJIU U MOKPBITHI
MOPOLIKOBOM Kpackoi. OCHOBaHUE ITaTUBA
BBITMIOJIHEHO U3 CTaJI, HTOKPHITOI'O MOPOILIKOBOI
KpPacCKOM, ITaHra — U3 HEPKABEIOIEH CTaIU.
CrangapTHas KOMIUIEKTALIHS:

- IllTanra - 1 mr.;

- OcuoBanmue - 1 mrT.;

- Jlanika Bymnanas ¢ Kpenexom - 2 IiT.;

- Konb11o ¢ kpenexxom - 3 mT.

10

2453

[IIraruB-noacraBka ais
IIUIIETOK
YHUBEpCaJIbHBIN HA 5
J103aTOPOB

[IITaTuB-noacTraBka i MUIIETOK YHUBEPCAIbHBIN
Ha 5 103aTOpOB

2454

KoHcrpykTop
MOJIEKYJIIPHBIX
Mopenen Nel

KommiekT 115t cOOpKH Mozesnei MOJIeKy
pa3IMYHBIX BEHIECTB (OPraHUYECKUX U
Heopranunyeckux). [llapocrepkHeBbie (OTKPHITHIC)
1 00BbeMHBIE (KOMITAKTHBIE) MOAEIN MOJIEKYI -
HAOOPBI I[BETHBIX TJIACTMACCOBBIX MIAPOB
(MOAENUPYIOIIUX aTOMbI XUMHUECKHUX 3JIEMEHTOB)
¥ COCMHUTEIBLHBIX CTCPKHEH, MOJICTUPYIOIIIX
pa3IMyYHbIe BUJIbI XUMUYECKHX CBsA3eil. Okpacka
11apOB COOTBETCTBYET MPHUHATON CTaHIaPTHOU
[[BETOBOW MHIMKAIMH. B mapax umerorcs
OTBEPCTHS, B KOTOPHIC BCTABIISIFOTCS
COEIMHUTENbHbIE cTep:kHU. OTBEpCTUS
PacIOI0XKEHBI HA MOJISIISIX aTOMOB TaKUM
0o0pa3oM, 4To npu cOOpKe MOENEeH MOeKy
COOJTFOTAFOTCS YTIIBI MEXKY XUMHUYICCKHMH
CBS3SIMHU.

2455

KoHucTpykTop
MOJIEKYJISIPHBIX
Mopenen No2

KommiekT 1715t cOOpKH Moesnieit MoKy
Pa3INYHbBIX BEIIECTB (OPraHUYECKUX U
Heoprannueckux). [llapocrep;kHeBble (OTKPHITHIE)
U 00beMHbIE (KOMIIAKTHBIE) MOJEIIN MOJIEKYI -
HaOOPHI BETHBIX TIACTMACCOBBIX IIAPOB
(MOIEMMPYIOUINX aTOMBI XMMUYECKHUX 3JIEMEHTOB)
U COCTMHUTEIHHBIX CTePKHEH, MOICTHPYIOIIX
pas3IMYHbIe BUJbI XUMUYECKUX cBs3ei. OKkpacka
11apOB COOTBETCTBYET MPHUHATONW CTaHJAPTHOU
[[BETOBOM MHAMKaNMU. B mapax nmerorcs
OTBEPCTHUS, B KOTOPBIC BCTABIISIOTCS
COEIMHUTENbHBIE CTep>kHU. OTBEepCTUs
PAacIIoIOKEHBI Ha MOJIENISIX aTOMOB TaKHM
0o0pa3oM, 4To npu cOOpKe MOENEeH MoKy
COOITFOTATOTCSI YTITBI MEKAY XUMUIECKUMHU
CBSI3SIMU.

24.5.6

CkajpIens co
CMCHHBIMMU JIC3BUSIMHU B
KOMILIEKTE

Cxanpnens, 5 ynakOBOK CMEHHBIX JIE3BHI B
KOMILJIEKTE

20

24.5.7

Habop rpy3os no 10
mTyk(mo 50 r.)

B ynaxoske - 10 mTyk rpy3oB, Becom 1o 50 rp.
Kaxxnprit

10
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penieHune XapaKTePUCTUKH T
2.4.5.8 Habop as KIOBETA C METAJUINYECKUMU IIJIaCTUHAMU 5
JIEKTPOJIN3A
Jloxkka-mmaresns AauHa
2.4.59 200/210 mm, Jmna 200/210 MM, HepkaBeroIas cTaib 20
HEp>KaBerollas CTallb
Jloxka-mmarens
2.4.5.10 | dapdoposas, mHA dapdoponas, ;A 120 MM 10
120 Mmm
2.45.11 Jfg’(;*/‘;‘(")‘o”fw“fiiz oo i | Muma 1801200 mw, macri 15
2.4.5.12 ngggggg‘g;ﬁma 06Bem 25/30 M 10
2.4.5.13 Mrua npenaposasibHas Wrna nns npenapupoBaHus METAIUITMYECKas 10
MeTaJIJTNYecKast
24.5.14 i:[[;(r)) ?;;gﬁ;ig;eTpOM Hepxarens mis 13p061/1p01< nuameTpom 10 — 25 mm, 10
13 HEP)KABEIOIICH cTalin
10-25 mMm
[umnuer qy1st TUTIen
24515 | wmama or 200 10 400 MBI JTA0OpATOPHBIE, CTalb, JiuHa oT 200 10 10
400 MM
MM
2.4.5.16 Iposona ¢ saxumamn Tox He menee 4 A, TBYXIIBETHbIE 40
KPOKOJTUJT
24.5.17 SSCI)DHHGI{HM Haneih ¢ CounnevHast manenb ¢ usb 2
[Tnactunb
2.4.5.18 | KpeMHHEBBIE IInacTuHBI KPEMHUEBBIE 10
COJIHEUHBIE
2.4.5.19 | Dnemenrt IlenbThe snemeHT Ilenbte, TOK 2-4 A 10
2.4.5.20 Bozaymnelii paguatop | paguatop HeOOIBIIONW MOITHOCTH JJIs OXJIQKICHUS 10
24521 ]é[LT;lG:TII{/I;Or;Z)in06I/IpKH ITatus nmox npoOupku dnmneHaopda 5
24.5.22 HIratits s npoGupox rtartus Ha 10 mpobupok 15
Ha 10 mpobupok
2.4.5.23 HIramits 1 npobupox [tatuB Ha 20 npoOupok 10
Ha 20 npobupok
Tepmoc w3 Bakyymubiii, u3 HepkaBetoieil cranu. O0bem, Mi:
2.4.5.24 | "HepkaBerwIlel cranu, ’ ’ > 2
. 500
500 mu1, BAKYYMHBIN
24525 | BammrHbie ouKH Od4Ku 3alIUTHBIE PO3PAYHBIE I Ta00PATOPHBIX 20
pabor
3ammTHAs OJIeXk A, XJI0MIaTOOYMaXKHbIE, Pa3HBIX
3amuTHag oxexaa pasMmepoB. Matepuai: 05136
2.4.5.26 | (xanar) [TnotHOCTB: 142 1/M2 15
XJI0IMYaTOOyMaKHBIC Cocras: 100% xmomnox
LBeT: Oembrit
Hutpunossie, pasmep S, HeomyIpeHHbIE,
24597 [TepuaTKy HUTPUIIOBBIE | MHKPOTEKCTYpAITUs TAJIbIIEB, BHYTPECHHEE )
T pa3mep S CUHTETHUYECKOE MOKPBITHE (TIOJIMYPETAHOBOE),
AQL 1,5, B ymakoBke 100 mr.
24598 IIepuatku HuTpunoBble | Hutpumnossie, pasmMep M, HeollyipeHHBIE, 7

pazmep M

MUKPOTEKCTYpallysl MajbleB, BHYTPEHHEE
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CHUHTETHUYECKOE MOKPHITHE (TIOJINYPETAHOBOE),
AQL 1,5, B ynakoBke 100 mir.
Hutpunossie, pazmep L, HeomyapeHHsbie,
24599 [TepuaTKky HUTPUIIOBBIE | MUKPOTEKCTYpalys HaJIbLIEB, BHYyTPEHHEE 1
T pasmep L CHHTETUYECKOE TTOKPBITHE (TIOJIMYPETAHOBOE),
AQL 1,5, B ynakoBke 100 mir.
Habop Habop MuHepanornyeckuii, MpupoIHbII- IIIKaxa
2.4.5.30 | KpUCTAIUIMYECKUX T ’ 1
Maoca
Nel
Hadop Habop Munepanornyeckuii, mpupoIHbIi
2.4.5.31 | KpUCTAINIMYECKUX TEN . ’ ’ 1
KOJUICKLIMOHHBIN
No2
2.4.5.32 | Cyxoe roproyee X03. 10
2.4.5.33 yroib . METUITUHCKUI 20
AKTHBUPOBAHHBIN
2.4.5.34 | Pe3uHKU ymakOBOYHbIE | YIAKOBOYHBIE 0,5
2.4.5.35 | Crpery-niieHka o0epToyHas 3
2.4.5.36 | ®onpra ynakoBoyHas AJUTFOMUHUEBAst 3
2.4.5.37 | Zip—naxeTsl pa3HbIX pa3MEPOB 500
2.4.5.38 | BarHble najioyku Barnble nagouku 5
2.4.5.39 Batnrble nucku Batnrbie nucku 5
2.4.5.40 | CTukepsl TOHKHE CTUKepbl TOHKUE KaHLEISIPCKUE 50
2.4.5.41 ﬁiiil;z{am/MapKep 1o KapaHJaIu/MapKephl 7S CTEKJIa Pa3HbIX IBETOB 20
2.4.5.42 | CKOTY JBYXCTPOHHUN | JBYXCTPOHHUH IIMPOKUH 10
2.4.5.43 | CKOTY OJIHOCTOPOHHUHM | pa3HBIX pa3MEpOB 10
WNuaukatopHas Oymara yHHBepcaiabHast HA00p
(100 monocok), dunpTpoBanbHas Oymara BecoBas,
dunsTpoBanbHas Oymara «KpacHas neHtay, 6enas
JIEHTa, CUHSS JIEHTa, Kpyru paauyc 11 cm; AMMuak
BOJHBIM, AMMOHHWI BaHAAUEBOKUCILINA, AMMOHMI
JBYXPOMOBOKHUCIBINA, AMMOHUIN
dbochopHOKHUCIBII, AMMOHHS pOJaHUT, AMMOHUS
xynopusl (XopucTelii aMMOHMI), ALleTaT HUHKa
((CH3C0O0)2Zn), Aueron, bopnas kucnora,
I'excan, ['unpokap6onar Hatpus NaHCO3
(Hatpwuit yrnexkucislii KMCIIBIN),
Pacxoanbie HeyxxpomoBokucisiii kanuii (K2Cr207), Keneza
2.4.6 MaTepHuaJbl U okcanart, JKene3o cepHokucioe 7-BogHoe, Kenezo
PeaKkTuBbI xaopHoe III, 6-Bonnoe, Kanui

JKEJI€3UCTOCUHEPOIUCThIN (3KenTasi KpOBsiHAs
coutb), XKumkoe crekio, Won KPUCTAJUTHYECKUH,
Kanuii 6pomuctsiif, Kanuit 6GpoMHOBAaTOKHCIIBIH,
Kanuit iogucteiit , Kanuga runpooxcnn, Kanus
HUTpaT, Kanus nepmMaHraHat KpUCTAIITMYECKUH,
Kansuus autpar, KBacupl anroMoaMMOHUNHBIE,
KBacis! amroMokanueBblie, KBaciipl
XKee30aMMOHuHbIe, KBacIbl XpOMOKAJIUEBEIE,
Kobanbt azoTHOKHMCIBIH, KOOAnbT cepHOKHCIBII
ceMUBOIHBIN, KoOambT XJIIOpUCTHIN, 6-BOIHBIH,
Kanuii s)xenezocunepoauctsiii (KpacHas kpoBsiHas
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Koa-Bo,

coutb), JIumoHHas kucaota, JIMTU a30THOKUCIIBIH,
Marnus cynbsgat, 7-BoaHbIN, Menb cepHOKHCTAs
5-BoaHas , Meap xjopHasi, 2-BoJIHas,
MetusneHoBbIl cHHUHN (TOIYy00# ), MeTnI0BbIiHi
opaHxeBblii , HaTpuii cepHOBaTUCTOKUCIIBIM, 5-
BOJHBIN, Hatpwuii TerpabopHokucisii (Oypa),
Harpuii yrinexucneiii, Harpuii pochopHOKUCTBIIM
onHo3aMmenleHHbli, Harpuii hocdopHokucibii
Tpéx3amenieHnblid, Hatpuil xmopucteiii, Hatpus
anerart, 3-Boaubiil, Hatpus ruapokcuna, Hatpus
Hutpat, Hatpus cynbdat, Hukens XJI0pUCTBIH,
HuTtpar cepebpa, Oxcanat varpusi, Okcua
amomuHus, Okeuy xenesa, Oxcua maraus, Oxkcug
Mmaprania, Oxcug meau, Oxcup cBuHLa, [lepekuch
Bogopoaa 37%, PacTBop xyiopuia KaubLus,
Canununosas kuciaoTa, CBHHEI @30THOKHUCIIBIM,
CepHas kucnorta KoHleHTpupoBaHHas, ComnsHas
KHCJIOTa KOHIIEHTPUPOBAHHAS,
CynbdocanuimioBasi KUCI0Ta, THUMOIOBBIA
CUHHH, YKCYCHasl KUCIJIOTa JIeAsIHas1, Y KCyCHas
KucnoTa numieBas 0yTouib 0,2 11, @eHondraneuH,
PukcaHas CEpHOU KUCIOThI, DUKCaHA CONSTHON
kuciotel, @ykcuH, Llepuit a3oTHOKMCHBINA, [{MHK
I'paHyIMpOBaHHbIN, [[MHK cepHOKHCIIBIMN 7-
BOJHBIN, [[MHK YKCYCHOKHCIIBII 2-BOJIHBIH,
I{uTpaT aMMOHMS-Kelle3a 3€IEHbIN

2.5

OO0m1ee odopynoBanue

2.5.1.

Hoytbyxk

dopm-dakTop: HOYTOYK;

Kecrtkasi, HeoTKIIOUaeMas KJIaBHaTypa: HaJIH4ne;
Pycckas packiiagka KiaBuaTypbl: HAIHMUKE,
Juaronaine skpaHa: He MeHee 15,6 qroiMOB;
Pa3pemienue skpana: He Mmenee 1920x1080
IMUKCEIICH;

KonuuectBo sinep npoueccopa: He MeHee 4;
KomanyecTBO MOTOKOB: HE MeHee &;

bazoBast TakTOBast yacTOTa MpOLECCOpPa: HE MEHEE
1 IT;

MakcumanbHasi TaKTOBasi 4aCTOTa MpoIleccopa: He
menee 2,5 I'T;

Komr-mamsars nportieccopa: He MmeHee 6 MOaiiT;
O0beM yCTaHOBJIEHHON ONEepaTUBHOM MaMsTH: HE
MeHee 8 ['0aliT;

O0BeM moIep>KMBAEMOM OTIEPAaTUBHOM MaMSITH
(17151 BO3MOKHOCTH PacIIMPEHHUs]): HE MeHee 24
I"GaiiT;

O0bem HakonuTens SSD: ne menee 240 I'0aiiT;
Bpems aBToHOMHOI paboThI OT GaTapeun: HE
McHee 6 4acoB;

Bec HoyTOYKa C yCTaHOBJIEHHBIM
akKymynsaTopom: He 6oinee 1,8 kr;

Buemnnii narepdeiic USB crannmapTa He HIDKe
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3.0: He MeHee TpeX CBOOOIHBIX;

Buemmnuit uarepdeiic LAN (ucnonb3oBanue
MEPEXOJHUKOB HE MPEAYCMOTPEHO): HAJTUYHE;
Hannuue moyiei u uatepdeiicon
(McToNb30BaHUE TIEPEXOHUKOB HE
npeaycmoTpeno): VGA, HDMI;
becnipoBoanas cBsa3p Wi-Fi: Hanuume ¢
noanepkkoi crannapra IEEE 802.11n win
COBpPEMEHHEE;

Web-kamepa: Hanu4ue;

Manunynstop "Mbllb'": HaIU4KE;
[IpeaycraHoBieHHas onepalMoHHasi CUCTEMa C
rpau4IecKuM MOJIb30BaTEIBCKUM HHTEp(hEcoM,
obecrnieunBaromias paboTy pacmpoCTpaHESHHBIX
00pa3oBaTeNbHBIX M O0IIECHCTEMHBIX
IIPUJIOKEHUI: HAJTMYHE.

2.5.2.

M®YV tun 1

Tun yctpoiictBa: MOV (dyHkuuu neyatu,
KOIIMPOBAHUS, CKAHUPOBAHUS );

dopmar Oymaru: He MmeHee A4;

L{BeTHOCTD: YepHO-OEbIL;

TexHosorus nevarty: 1azepHas
MaxkcumanbHOe pa3pelieHue neyaTi: He MeHee
1200%1200 Touek;

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

2.5.3.

MOV 1 2

Tun ycrpoiictea: MOV

IIBETHOCTH: I[BETHOM,

dopmar Oymaru: A3/A4

CxopocTb nevyatu: He MeHee 25 cTtp/MuH (4/0 A4),
He MeHee 25 cTp/MuH (1[BeTH. A4)
ABTOMaTHYECKasl IBYCTOPOHHSS M1€YaTh: €CTh;
KonuuectBo crpanun B mecsiy He meHee 40 000;
VY CeTpoiCcTBO aBTONOAYH OPUTMHAIIOB:
JIBYCTOPOHHEE;

O0BEM oTKa mojaun Oymaru: He meHee 250
JIUCTOB

2.5.4.

Tenexka niig 3apsSaKku U
XpaHeHUs: HOyTOYKOB

THUII KOpITyca: MeTa;

BO3MOYKHOCThH 0€30MacHOr0 3alIUILEHHOTO
3aMKOM XpaHEHUS! HOYTOYKOB: HAJIUYHE;
BO3MOYKHOCTb 3apsKH HOYTOYKOB: HaJIH4He,
noajepKka HoyToykoB m.2.5.1.;

Hanmuue poyrepa Wi-Fi cranaapta 802.11n nnu
coBpeMeHHee: | mIT. moAaepKKa HOyTOYKOB
m2.5.1.;

KOJIMYECTBO HOYTOYKOB: OT 15 mMTyK, MOIAEpIKKa
HOYTOYyKOB 1.2.5.1.;

Hanpsxenne nuranus: 220B\50I';
[Totpebnsemast MmomHOCTh, BT (Makcumym): 2500;
[ToTpebnsiemsbrit Tok, A (Makcumym): 12;

JlnMHa mHypa IEeKTPONUTaHMs: OT 2,5 METpa;
3amura oT nepeHanpsHKeHus, KOpoTKOro
3aMBIKaHUS: HAINYNE;

Koueca 11 nepeaBuKeHusi ¢ TOPMO30M:
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HaJIM4HeE.

2.5.5.

Onunyapr

Pa3mep paboueii obmactu: He menee 700x1000
MM

2.5.6.

Mono01104HOE
I/IHTepaKTI/IBHOC
YCTPOHCTBO

HHuTepakTUBHBIA MOHOOIOUHBIN TUCIUICH,
JIMaroHallb SKpaHa: He MeHee 65 JI0IMOB,
paspeliieHue skpana: He Menee 3840%2160
IMUKCEIICH,

BCTPOEHHAs aKyCTUYECKask CUCTeMa: TpedyeTcs,
KOJINYECTBO OJTHOBPEMEHHO PACIIO3HABAEMBIX
KacaHU{ CEHCOPHBIM dKpaHoM: He MeHee 20
KacaHui,

BBICOTA CpabaThIBaHUs CEHCOpPA HKpaHa: He Ooee
3 MM OT ITOBEPXHOCTHU IKpaHa,

BCTPOEHHBIE (DYHKIIMM PACIIO3HABAHUS OOBEKTOB
KacaHus (maen uiau 6e30aTapeHbI CTUITYC):
TpebyroTcs,

KOJIMUECTBO MOJJIEP)KUBAEMbIX Oe30aTapeiHbIX
CTHJIYCOB OZJHOBPEMEHHO: HE MeHee 2 IIT.,
BO3MOYKHOCTH MCITOJIb30BAHUS JIAZIOHU B KAUECTBE
MHCTPYMEHTA CTHUpPaHUsI TM00 HTHOPHUPOBAHUS
KacaHH YKpaHa JIaJIOHbIO: TpedyeTcs
WHTerpupoBaHHbIN 1aTYNK OCBELIEHHOCTH IS
ABTOMATHYECKOW KOPPEKIMH SIPKOCTH ITO/ICBETKH:
TpeOyercs

Hanuuue ¢pyHkum rpadguueckoro
KOMMEHTHPOBAHHSI TOBEPX MPOU3BOIILHOTO
U300pakeHusl, B TOM YKCIIe OT (PU3NUECKU
TIOJIKJTFOYEHHOT'0 UCTOYHMKA BUICOCHTHAJIA!
TpeOyercs

WuTerpupoBanHble QYHKIIMU BHIBOJIA
n300pakeHHi ¢ 3KpaHOB MOOMIIBHBIX YCTPOUCTB
(na mnardopme pacnpoctpaneHHbIx OC), a Takxke
C BO3MO>KHOCTBIO HHTEPAKTUBHOT'O
B3aUMOJICUCTBUS (YIIPABICHHUS) C YCTPONUCTBOM-
UCTOYHUKOM: TpeOyeTcs

HNHTEerpupoBaHHBIN B OJIH30BATENBCKHUI
uHTepdeiic GyHKIMOHAT TPOCMOTpa U PabOTHI C
¢aiinamu ocHOBHBIX (hopmatoB ¢ USB-




Oopa3oBaTtesibHOE
pelieHue

Ne i/

KpaTkue npumMepHble TeXHMYeCKHE
XapaKTePUCTUKH

Koa-Bo,

HAKOIUTENEH MM CETEBOTO cepBepa: Tpedyercs
[Toanepskka BCTPOCHHBIMH CPECTBAMU
JMCTAaHIIMOHHOTO YIIPaBJICHUS PaboYnMu
napamMeTpamMH yCTPOHCTBA Yepe3 BHEIIHUE
CHCTEMBI: TpedyeTcs

[TpenycraHoBiIeHHas ONEpAIIOHHAs CUCTEMA C
rpaduIecKuM Moab30BaTENLCKUM HHTEPhEicoM,
oOecrieunBaroIas paboTy pacrpoCTpaHEHHBIX
00pa3oBaTENIBHBIX M OOIMIECHCTEMHBIX
MPUIOKEHUMN: TpeOyeTcs

HHTerpupoBaHHbIE CPEACTBa, 00ECIICUNBAIOIIIE
cenyromuii GyHKIMOHA: CO3aHHE
MHOTOCTPaHUYHBIX YPOKOB C HCIIOJIb30BaHHEM
MEIMAaKOHTEHTA Pa3IMYHbIX ()OPMATOB, CO3aHNE
HaJIMCEH 1 KOMMEHTapUEB MTOBEPX 3aITYIICHHBIX
NPUJIOKEHUH, pacTio3HaBaHue GUryp u
PYKOIIMCHOTO TEKCTa (PYCCKHIA, aHTTUHCKUI
SI3BIKN ), HATMYHE HHCTPYMEHTOB PUCOBAHUS
TeOMETPUYECKUX (HUTYp U JIMHUHN, BCTPOCHHBIE
(GyHKINU: TeHEpaTOp CIYYalHBIX YUCel,
KaJIbKYJISTOP, SKpaHHas KJIaBHaTypa, Tanumep,
peaKTop MaTeMaTUu4eCcKuX GOpPMyII,
ANIEKTPOHHBIE MAaTEMAaTHYECKAE HHCTPYMEHTHI:
UPKYIIb, YTOJBHUK, JIUHEHKA, TPAHCIOPTHD,
pexxuM "6eroi 10CKU" ¢ BO3MOKHOCTBIO
CO3JIaHUs 3aMETOK, PUCOBAHMSI, PA0OTHI C
TabauaMu 1 rpadukaMu, UMIopT (aiiio
dbopmaros: *.pdf, *.ppt

HanonbHas MoOMIIbHAs
CTOMKA JUIs

2.5.7. MHTEPAKTUBHBIX TOCOK
WJIM YHUBEPCAJIBbHOE
HACTEHHOE KPEIJICHUE

CoBMeCTUMOCTb ¢ MOHOOJIOUHBIM
WHTEPAaKTUBHBIM yCTPONUCTBOM 11.2.5.6
MakcumanbHbli BEC, BBIIEPKMBAEMBbII
KperuieHneM: He MeHee 60 kr

Ipuioxenue 3
K MeToanuecKuM peKOMEHIALMIM

KOMIUIEKC MEP (JIOPOKHAS KAPTA)
11O CO3JAHUIO U ®DYHKIIMOHUPOBAHUIO JETCKUX
TEXHOITIAPKOB «KKBAHTOPUYM» HA BA3E OBIIEOBPA3OBATEJIBHBIX

OPTAHU3AILIUI
Ne HaumeHnoBanue MeponpusiTust OTBeTCTBEHHBIIH Pe3yabTart Cpok
Y TBepKIEHbI: PacniopsanurenbHbIil akT
1. JTIOJDKHOCTHOE JIAIIO B cocTaBe opraHa HCIOJIHUTETbHON
peFI/IOHaHBHOFO BEIOMCTBECHHOI'O HpOGKTHOFO BJIaCTH,
1 odpuca, OTBETCTBEHHOE 3a CO3JaHHE W | PermoHaIbHBII OCYIIECTBIISIONIETO He no3gHee 31
" | pyHKIHOHUpPOBaHHE [IkospHOTO | KOOPAMHATOP rOCyIapCTBCHHOE susapsa X! romga
Ksanropuyma; yIpaBJieHUe B cdepe
2. Konnenmus o CO3JIaHUIO u o0Opa3zoBaHus,
(hYHKIIMOHMPOBAHUIO HA TEPPUTOPHU CYOBEKTA OTBETCTBEHHOTO 3a

' X — rox nony4enus cyGcuanu.




IMkoneHbIX KBaHTOpHYMOB

MOHHUTOPHUHTA

Ne HaumeHnoBanue MeponpusiTust OTBeTCTBEeHHBIH Pe3yabTart Cpok
Poccuiickoii Denepanun [IIxoNBHBIX peanuzanuo
KBanTOpHyMoB, B TOM 4HCIIE: MEPOTIPUATHI 110
- NepeyeHb oKasaresuei u cosnanuio [IKkombHBIX
MHIUKAaTOpoB  AeatenbHOcTH  IlIKompHOTO KBanTopnymos Ha
KsanTopuyma; TEPPUTOPUH CYOBEKTA
- TUINOBOE MOJIOKEHUE O NEATEIbHOCTH Poccuiickoi ®enepanyun
IIkoneHOrO KBaHTOpHYMa; (manee -
- MECTOPACIOJIOKEHUE IIxompHOTrO paclopsAaUTEIbHBIN aKT
Ksanropuyma POKB)
. CormnacHo
PernonanbHbii [Mucemo deneparpHOTO
CcopmupoBan u COTJIacOBaH rpaduKxy,
N KOOPJHMHATOP, oreparopa u
2. |vHQpacTPyKTYpHBIH JUCT JJIsl OCHAIICHHS o . HampaBIIeMOMY
DenepanbHbIN pacopsIUTeIbHbIN aKT
IMkoneHOrO KBaHTOpHYMa (benepabHBIM
omneparop POUMB
OIIepaTopoM
3 CdopmupoBan MIPOEKT 30HUpoBaHus | PernonansHell | PacnopsauTenbHBIA akT He no3naHee 1
" | lkonsHOro KBantopuyma KOOpPJIUHATOP POB ampens X roga
ObecnieueHo HaJIn4yue B [TuceMo pernoHaIbLHOTO
0011e00pa3oBaTenbHON OpraHu3anuy, Ha 0ase . KOOp/IMHATOpa C
a vp P N TIuH, PernonanbHeli pA P He mo3auee 1
4. |xotopoil co3maercs lllxonpHbI KBanTOpuyMm, HPUIT0KEHUEM IIEPEUHS
KOOPJIHHATOP anpens X roga
0asoBoro Habopa 0OOpYIHOBaHUS, CpEICTB 000pyIOBaHUs, CPEICTB
00y4eHHs U BOCTIUTAHHS 00y9eHHs 1 BOCTINTAHUS
5 OOBbsIBIIEHBI 3aKyNKH TOBapoB, paboT, yciayr| PernoHanbHbII N3Beuienus o He no3nHee |
" | ms co3maHus mKoiasHOro KBantopuyma KOOPAUHATOP HPOBEICHUH 3aKyIIOK anpens X roga
[IpoBeneHo  MOBBIMICHWE  KBAJIU(HUKALUH
MeJarorndecknX pabOTHHKOB, PEaTM3YIOIINX . OKYMEHTHI O
A p » P yiott PernonanbHpiii Hoxym
o0pazoBaTenbHbIC MPOTpaMMBbl c TIOBBIIICHUH
KOOPJIMHATOD, He no3aHee 25
6. |HWCIOMB30BAHMEM  CPEACTB  OOy4YeHHUS U N KBajHuKanuu
denepalibHbINA aBrycra X roja
Bocriutanusa lllkonsHoro Ksantopmyma (1o oIIEDATO HeIarOTUIECKUX
mporpaMMaM M3 peecTtpa  (enepalbHOTO parop pabOTHUKOB
orepaTopa)
CyOBexT N
[IpoBenen MOHHUTOPHHT paboTsl no | uiicKoi ITo dpopme, onpenensemoit
MPUBEICHAIO TUTOIIAIKH [xonbsHOTO MHuHIpOCBeIeHHs
denepanuy, He no3aHee 25
7. | Ksantopuyma B COOTBETCTBUE c N Poccun unu
MPOEKTHBIH oduc asrycra X roja
METOAMYECKIMHU pEeKOMEHIANIMHI HALIIDOEKTA DenepanbHBIM
Munnpocsemenust Poccun p OIIEpaTopoM
«O6pazoBaHue»
PernonanbHblii WudopmanuonHoe He no3axee 1
8. | Hauano paGors! llIkonsHOro KBantopuyma (opary .
KOOpAUHATOP ocseienue B CMU ceHtsa0ps X ronga
He mo3aHee |
E>xexBapTanbHblii MOHUTOPUHT BBIIIOJIHEHHUS SN—-— Otuet PenepanpHOMY OKTsI0ps X rona,
9. |mokazateneil co3gaHus U QYHKIMOHUPOBAHUS orepaTopy Mo UTOraM Janee
KOOpAHMHATOP

€XEKBapTaJIbHO B
TEUYEHHE 2-X JIEeT




IMpunoxenue 4
K MeToau4eckuM peKoMeHAalusiM

MUWHUMAJIBHBIE TOKA3ATEJIA
CO3JAHUSI U ®YHKIIMOHUPOBAHMSI JTETCKUX
TEXHOITAPKOB «<KBAHTOPUYM» HA BA3E OBLLIEOBPA3OBATEJIbHbBIX
OPIAHM3ALIMI

N HanMeHoBaHMe HHIMKATOPA/IOKA3aTENS MunumanbsHoe
MunumansHoe
n/n 3HAYCHUE B T'OJ] B

3HAYE€HHE B 0.
TIOCTICTYFOTITHE
OTKPBITH
TOBI

YucneHHocTh oOydaromuxcsi o01eo0pa3oBaTesbHON OpraHU3alyy,
OCBaWBAalOIIMX JaBa M Oojiee Y4eOHBIX HpenrMera M3 4ucia
NpeAMETHBIX  obnacteit  «EcTecTBeHHOHay4HBIE  IIPEAMETHIY,
«EcrecTBeHHble  Hayku», «Martemarnka M WH(QOpMATHKay,
«O01IecTBO3HAHNE U €CTECTBO3HAHUEY, « TexHomorus» U (W) Kypca
BHEYPOYHOW AESTEIbHOCTH OOIIEHMHTEIUICKTYaIbHON HalpaBIeHHOCTH
C HCIIOIB30BaHMEM CpeACTB oOydeHHs M BocnuTaHus llIkombHoOro
Kpantopryma (4eI0BEK B rof) 2

250 500

YKHCIECHHOCTh ,ueTeﬁ, OCBauBaKOIINX JOIIOJTHUTCIIbHBIC
o0meo0pa3oBaTeIbHbIE pOrpaMMBbl TEXHUYECKOM u
2. | ecTeCTBEHHOHAayYHOW HAINPaBICHHOCTH C MCIOJIb30BAHHUEM CPENICTB 100 200

oOy4enust u Bocriutanus llIkonpHoro KBantopuyma (4esoBek B Ton)
3

UucneHHocTs fgeredt or 5 go 18 mer, NpuHABIINX YydacTue B
MIPOBECHHBIX HIKOJIHBIM KBanropuymom BHEKJIACCHBIX
3. | meponpuATHSAX (B TOM YHCIIE AMCTAHLIMOHHBIX), TEMAaTHKa KOTOPBIX 1000 2000
COOTBETCTBYET HarpaBJIeHHUsIM JIeSITeIbHOCTH IkonbHOTO
KpanTopuyma (4enosek B roj) *

KonmuecTBo IMpoBeICHHBIX BHEKIACCHBIX MEPOIPHUATHI (B TOM UHCIIe
JQUCTAaHIMOHHBIX) UL JIeTed or 5 mo 18 ser, TemMaTHKa KOTOPBIX
COOTBETCTBYET HaIpaBJICHUSIM JIESITeTTbHOCTH [IIxonbHOTO
KBanTopuyma (€AMHUII B TOT)

3.1

KomngectBo oOywaromuxcst 5-11 KilaccoB, MPUHSABIIAX y4YacTHE BO
BCEPOCCHHCKOH  OJIMMIHMaJe  IIKOJBHUKOB  WJINM  OJUMITHagax

2 cnionp30BaHue 000PYIOBAHMSA, CPEACTB 00yueHHs U BocuTanus 1llkomsHoro KBaHTOpHyMa BO3MOKHO Ha BCEX
YPOBHSIX OOMIET0 00pa3oBaHUs W 1eNecoo0pasHo sl peanu3aliil YpOUHOW W BHEYPOUHOH AEATENHHOCTH TIO
IIPOrpaMMaM €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOM HaIlpaBJIEHHOCTEH. Pacuer mokasarens npenycMaTpuBaeT
CyMMHUpPOBaHHE YHCICHHOCTH OOydJaromuxcs oO0meoOpa3oBaTeNbHON OpTaHU3aIy, KaXIbIH U3 KOTOPBIX
3a/IefiCTBOBaH B OCBOCHHH HE MEHEE JIByX IPEAMETOB, KypCOB, AWCIHIUINH (MOZIYJeH) €CTeCTBEHHO-HAyIHOH H
TEXHOJIOTHYECKOW HAIpaBICHHOCTEH B paMKax pealn3allid OCHOBHBIX O0meo0pa3oBaTeIbHBIX IPOTPAMM.
YuuteiBaloTcs y4eOHBIE TIpeIMEThl M3 4YHClIa MpeAMETHBIX obnactell «Marematnka W HHPOPMATHKA,
«OO0uiecTBO3HAHNE U ecTecTBO3HaHWe», «TexHomorus», «EcrecTBeHHOHay4yHBIE NpenMeTs», «EcTecTBeHHBIE
HayKu» M (WJIM) Kypchl BHEYPOUHOW JESTENFHOCTH OOIIEMHTEIIEKTYalbHON HalpaBJIeHHOCTH, peali3yeMble C
HCIIOJIb30BaHHUEM CpezicTB 00yueHus u Bocnuranus lIkonpHoro KBantoprnyma.

3 Pacyer mnokasarens MPELyCMAaTPUBAET CYMMHPOBAHHME YHCIEHHOCTH OOYYAKOIMXCS 0OLIe06pa3oBaTenbHOM
OpraHM3alliy, OCBaMBAIOIINX JONOJHUTENbHBIE  O0IeoOpa3oBaTesIbHBIE  NPOrPaMMBbl  TEXHHYECKOW U
€CTECTBCHHOHAYYHOW HANpaBJIEHHOCTH C WCIOJb30BaHHEM CpeACTB o0y4deHus u BocmuTaHus llIkomsHOTO
Ksanropuyma. IIpm pacdere mokazaTens YYUTHIBAIOTCS NPOTPaMMBI JIFOOOI IMTENBHOCTH, B TOM YHCIE
KpaTtkocpouHble. Pacuer mokasarens mnpeaycMaTpuBaeT Y4eT JeTed, 3auMCIIEHHBIX Ha JOMOJHHUTEIbHbIE
o01mreoOpa3oBaTeNbHBIE IIPOTPaMMBI B COOTBETCTBHH C ITPUKa3aMH 00pa30BaTeIFHON OpraHu3anuy.

4Pacuer mokasaTens MPEAyCMATPUBAET CYMMHUPOBAHHE YHCIEHHOCTH AETEN OT 5 g0 18 mer, KOTophle NMPUHSIN
yuacTtue B MeponpusaTusx llkonsHoro KBantopuyma TEXHOJIOTHUECKONW M €CTECTBEHHOHAYUHOW HAINpaBJICHHOCTEN
(B TOM uyHcne JUCTAaHUMOHHBIX). MeponpusTHs JODKHBI ObITh  3adUKCHUpOBaHBI B  IUIAaHE PabOTHI
001e00pa3oBaTeNbHON  OpraHu3aliy, HWHPOpPMAIMs O NPOBEICHHBIX MEpPONPHATHAX pa3MEIlacTcsi Ha caiiTe
00111e00pa3oBaTeNbHON OpraHu3alyy.



HIKOJILHUKOB,  MPOBOJMMBIX B  MHOPSJKE,  YCTAHABIMBAEMOM
(denepalibHBIM ~ OPraHOM  UCIOJHHUTEIBHOM  BIaCTH HE  HIDKE
PETHOHAJIBHOTO YPOBHS MO MpEAMETaM E€CTECTBEHHOHAYYHOM,
MaTeMaTHYECKON HITH TEXHOJOTMYECKOM HAMPABICHHOCTH (4EI0BEK B
rox)

5. | Homns memarormueckux padotHukoB llIkonmsHoro KBantopuyma,
MPOLIEIINX 00yYeHHE 10 MPOrpaMMaM U3 peecTpa IporpamMm 100 100
noBbInIeHUs kKBanudukamuu OenepansHoro oneparopa (%) °

> B COOTBETCTBHM € IIyHKTOM 2 4acTH 5 crathu 47 ®emepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obpazoBanmn B Poccuiickoii ®enepanun» MOBBINICHUE KBATHM(UKAIUKA  TEIarorMYecKux pPabOTHHKOB
OCYILIECTBIISIETCS HE PEXE OJHOTO pa3a B TPH roja. B 3HaueHWM IMOKa3aTelsl YYWTHIBAIOTCS CITydaW HATHYHUS Y
MEIarorm4eckoro pabOTHHKA aKTyadbHOrO JIOKYMEHTa O TIOBBINICHUM KBaJH(PHUKALUU, COOTBETCTBYOILETO
HanpaByieHusiM jaearenbHocTu IllkonbHoro Kantopuyma. Takke ydMTHIBAaeTCsl HajUude Yy I€AarOrH4ecKuX
PaOOTHUKOB YAOCTOBEPEHUIA O MOBBIIICHUH KBATU(PUKAIIMY IO IPOrpaMMaM H3

®denepaibHOTO peecTpa 00pa30BaTEIbHBIX MIPOrPAMM JOMOTHUTEIEHOTO MPOPECCUOHATBHOTO 00pa30BaHus.



Ipunoxenune Ne 5
K MeToau4eckuM peKoMeHAalusiM

Ilepeyenn 001Ie00pa3oBaTEIbLHBIX OPraHU3aNuii, Ha 0a3e KOTOPBIX B

roay

OCYIIIECTBJIAAETCS CO3IaHMe IeTCKUX TeXHOnapkoB « KBaHTopuym» B pamkax
(denepanbHoro npoexkra «CoBpeMeHHas MIK0J12» HAMOHAJIBLHOIO NMPOEKTA

«O0pa3zoBanue» B

(Haumenosarnue cyovexma Poccutickoii

Deoepayuu)
Ne HaumeHnoBanue HaumeHoBanue KOpunuyecknii aapec YucieHHOCTH
N/l | MyHUIIUNIATBHOT O 001meo0pa3zoBaTeJbHOM 00meo0pa3zoBaTeIbHON | 00y4arOIIUXCHA
oOpa3oBaHus opraHm3anmu, Ha 6a3e oprasnuzaumu (mo
KOTOPOM IJIaHMpYyeTCst yCTaBY)

CO3JaHHe JeTCKOI0
TexHonapka «KBanTopuym»




Hpuaoxenue Ne 6
K MeToau4eckuM peKoMeHAalusiM

Tunosoe Ilojo:xxenue
0 1eTCKOM TexHonapke «KBanrtopuym» Ha 0a3ze
<HaumeHosanue 00uleodpa3zoeamenbHoll OP2AHU3AUUU>

1. OO0mue MoJI0KEeHUs
1.1. Herckuit TexHomapk «KBaHTopuym» Ha 0aze <HaumeHnosaHue
obweobpazoeamenvroli opeanuzayuu>  (nanee — IllkonpHblli KBanTOopuy™m)

CO3aH C IeNbl0 pa3BUTUA y  OOYyYalOIIMXCS  E€CTECTBEHHO-HAYYHOH,
MaTeMaTHYeCKO, HHPOPMAIIMOHHON rpaMOTHOCTH, (POPMUPOBAHUSI KPUTUUYECKOTO
Y KpEaTUBHOI'O MBILIUICHHS, COBEPIIEHCTBOBAHUSI HABBIKOB €CTECTBEHHO-HAYYHON
Y TEXHOJIOTUYECKOW HANPABIEHHOCTEH.

1.2. IlxonbHei1 KBaHTOpHyM HE SBISETCS HOPUAUYECKUM JIMIIOM U
JEHUCTBYET TUISL JIOCTUKEHUS YCTaBHBIX uenen <HaumeHoBaHUe
00weobpazoeamenvrol opeanuzayuu™> (Janee — YUpexaeHue), a TakKe B IeNsIX
BBITIOJIHEHUS 3a/1a4 U JOCTWIKEHHUsS TOKa3aTelied W pe3ysibTaToB (eaepaabHOro
npoekTa «CoBpeMeHHas 1IKOJIa» HAIMOHATLHOTO IpoekTa «O0pa3oBaHuey.

1.3. B cBoen pesrenpHOocTH LlIKOnbHBIM KBaHTOpHMYM pyKOBOJICTBYETCS
®denepanbHBIM 3aKk0HOM Poccuiickoit @eneparuu ot 29.12.2012 Ne 273-03 «O6
oOpa3zoBanuu B Poccuiickoii denepanuny, , UHBIMA HOpPMAaTUBHBIMU
NOKyMeHTamMu  MuHuctepctBa  npocBemieHuss — Poccuiickoit  depepauuu,
HOPMATUBHBIMU MpaBOBbIMU akTamu Poccuiickoit ®Denepanuu, mTporpaMmMon
pa3BUTHS  <HaAuMeHOo8aHue 00ueobpa3z0eamenvHoU Op2aHu3ayuy™>, TIJIaHaAMU
paboThl, yTBEPKACHHBIMU yUpeauTeneM 1 HacTossumM [lonoxeHuem.

1.4. IxonbHblii KBaHTOpMYyM B CBOEH [ESITEIBHOCTH TOJYUHSAETCS
PYKOBOJUTEIIO YUpexKIEHUs (UPEKTOPY).

2. Hean, 3aJa4M, GyHkuuun AeATEJIbHOCTH IHIkoabHOTO
KBanropuyma

2.1. OcHoBHoi1 nenbto nedarenbHocTH LIkonsHOoro KBantopuyma sBisiercs
COBEPIIIEHCTBOBAHUE YCJIOBUHM JJIsl TIOBBINICHUS KayecTBa 00IIero oOpa3oBaHMs,
paciMpeHre BO3MOXKHOCTEH 00YydYaroIIuXcsi B OCBOCHUHU YYEOHBIX MPEAMETOB W3
npeaMeTHbIX oOnacteil «EcTecTBeHHOHAay4yHbIE NpeaMeThl»,  «EcTecTBeHHbIE
Haykn», «MaTematuka u uHdopmaTuka», «O0IIECTBO3HAHNUE U €CTECTBO3HAHUEY,
«TexHonorusi», KypcOB BHEYPOUHOM JIE€ATEIBLHOCTH OOUIEMHTEIUIEKTYaIbHOU
HaIpaBJIeHHOCTH, peaJn3aluyd POrpaMM JIONOJHUTEIBLHOTO 00pa3oBaHUA
€CTECTBEHHO-HAYYHON M TEXHUYECKOW HAIIPABJIECHHOCTEN.

2.2. 3apauamu llIxonsHoro KBantopmyma siBisttorcs:

2.2.1. peanu3anusi OCHOBHBIX  0OOIIE00pa30BAaTENBHBIX MPOTPAMM  TI0

y4eOHBIM npeaMeTam €CTECTBCHHO-HAYYHOMH u TEXHOJIOTHUECKOH
HaNpaBJICHHOCTEH, B TOM UYHCJI€ B paMKax BHEYPOYHOH JEATSIBHOCTH
O0yJaroImXcs;

2.2.2. pazpaboTka © peanu3alnus pPa3HOYPOBHEBBIX JOMOIHHUTEIHHBIX
0011e00pa3oBaTeNbHbBIX ~ IPOrPaMM  €CTECTBEHHO-HAyYHOM M TEXHUYECKOU
HANpaBJICHHOCTEH, a TaKKe MHBIX MPOrpamMM, B TOM 4YHCIE B KaHUKYJISAPHBIN



NIEPUOLT;

2.2.3. BoBjeUeHHUE OOydYaloIUXCsl M MEJaroruyeckux pabOTHUKOB B
IIPOEKTHYIO JIESTEIBHOCTD;

2.2.4. opranu3anusi BHEY4eOHON JEATENBHOCTH B KaHUKYJSPHBIA MEPHUOL,
pa3paboTKa 1 peanusanusi COOTBETCTBYIOIIKUX 00pa30BaTENbHbIX IPOTPAMM, B TOM
yucie IS Jlarepeil, OopraHu30BaHHBIX O00pa30BaTENIbHBIMM OpraHU3alUsIMU B
KAHUKYJIAPHBINA IEPHOJ;

2.2.5. noBblllieHHEe  NPO(ECCHOHAIBHOTO  MAacCTEpPCTBA  MEIArOrM4eCKUX
padotHukoB  IllkonmpHOoro  KBaHTOpuyma, peanu3yroUMX  OCHOBHBIE U
JIOTIOJIHUTENIbHBIE 00111e00pa30BaTeIbHbIC TPOTPAMMBI.

2.3. IIxonpHb1 KBaHTOPUYM IS JOCTHKEHUS LIEIU U BBINOJHEHHUS 3a]1a4
BIIPABE B3aUMOJECHCTBOBATH C:

- pa3nu4HbIMH O00pa30BATEJbHBIMU OpraHH3alUsIMU B (OpPME CETEBOIO
B3aUMOJICHCTBUS;

- ¢ MHBIMU 00pa30BaTEIbHBIMU OpPraHU3ALMIMU, HAa 0a3€ KOTOPBIX CO3/1aHbI
JETCKHE TeXHOMapku «KBaHTOprym»;

- ¢ @egepanbHbIM  ONEPATOPOM, OCYLIECTBISIOIIUM (PYHKIHU IO
UHPOPMALIMOHHOMY,  METOJMYECKOMY M  OPraHU3alMOHHO-TEXHUYECKOMY
COIPOBOXICHUIO MEPONPUATUN IO CO3/aHUI0 U (PYHKIMOHUPOBAHUIO JETCKUX
TexHOMmapkoB «KBaHTOpUyM», B TOM 4YHUCJE IO BOINPOCAM IOBBIIICHUS
KBIM(PUKALMU [1€JarOTHYECKUX paOOTHUKOB;

- oO0yyarollUMHUCS W POJUTENSIMU  (3aKOHHBIMU  MPEJICTABUTEIISIMHU)
O0Oy4aronIMXxcs ¢ MPUMEHEHUEM JTUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUM.

3. [Topsnox ynpasnenus [IkoneasiM KBanTOprymom

3.1. PykoBoaurenp YupexaeHus U34A€T JOKAJbHBIA HOPMATHUBHBIM aKT O
HazHaueHuu pykoBogutens IlkonsHoro KBantopruyma (KypaTtopa, OTBECTBEHHOTO
3a (yHKUMOHMpOBAHME M pa3BUTHE), a Takke o co3gaHuu lllkonbHOrO
KBaHTOpHMyM™Ma, YTBEpXKAAKOWIEr0 NOJIOKEHUE O JaearenbHocTH IIIkoapHOTO
KBanTopuyma.

3.2. Pykooautenem IllkonpHoro KBanTOoprymMa MOXeT OBITh Ha3HAuYCH
COTPYIHHUK YUpeKJIEeHHUS U3 YHCIla pyKOBOASIUX U NEAArorndyeckux paboTHUKOB.

3.3.  PykoBoaurens llIkonsHoro KBantopuyma o0si3aH:

3.3.1. ocymecTBISATh ONEPATUBHOE PYKOBOJCTBO [IxonbHBIM
KBaHTOpnymom.

3.3.2. llpeacraBnare  uHTepechl  lllkonmpHoro  KBantopmyma 1o
JIOBEPEHHOCTH B  MYHMIMNAIbHBIX, TOCYJApPCTBEHHBIX OpraHax peruoHa,
OpraHu3aluAX Ui pean3anni nenen u 3agad LlkonsHoro KBantopuyma.

3.3.3. otuntbiBaThCs mepen JupekTtopoM VYupexneHus O pe3ysbrarax
pabotel HlkonsHOro KBantopuyma.

3.3.4. BBINIOJHATH VIHBIE 00s13aHHOCTH, MPEyCMOTPEHHBIE
3aKOHOJIATENBCTBOM, YCTaBOM Y UPEXKICHHS, JOJDKHOCTHOM HWHCTPYKLMEH U
HacrosAwmuM [lonoxenuem.

3.4. PykoBoaurens lkonesHoro KBantopuyma Brpase:

3.4.1. ocymiecTBiIATh paccTaHoBKY KaapoB IllkonbHoro KsaHtopuyma,
npueM Ha paboTy KOTOPBIX OCYIIECTBISIETCS TMPUKA30M  PYKOBOAUTEIS
YupexneHus,



3.4.2. 1O COINIACOBAaHUIO C PYKOBOJHUTENIEM YUPEXKICHUS OPraHU30BbIBAThH
yueOHO- BocniuTaTenbHbli npouecce B [llkonsHoMm KBanTopuyme B COOTBETCTBUU €
uenssmMu 1 3anadamu koneHoro KBaHTopuyma v OCyIlIeCTBIISATh KOHTPOJb 32 €T0
peanv3anuen;

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

3.4.4. 10 COIVIACOBAHHUIO C PYKOBOJMTENIEM YUPEXKICHHUS OCYLIECTBISAThH
OpraHW3allii0 ® TMPOBEACHUE MEPONPHUATHH 10 MNPOPWII0 HAIPABICHUH
nestenpHocTH [IkonsHOro KBanropuyma;

3.4.5. oCyllleCTBISAT, MHBIE TMpaBa, OTHOCAIIUECS K JIESITEIbHOCTH
[lIxonsHOTO KBaHTOpHMYyMa U HE MPOTHUBOpEUAIME LIENISIM U BUJIaM JIESITEILHOCTH
oOpa3oBaTeIbLHOM OpraHM3allud, a TakKXXe 3aKOHOJATENbCTBY Poccuiickoi
denepanum.



