MWHUCTEPCTBO MPOCBELLEHUA POCCUACKON
®EOEPALNA

PACMOPAXXEHUE
ot 12 auBapsa 2021 r.N P-6

OB YTBEPXXAEHMU METOAUYECKUX PEKOMEHOALUM MO
CO34AHUIO U DYHKUMNOHUPOBAHUIO B
OBLLEOBPA30OBATEJIbHbIX OPTAHU3SALIUAX,
PACMNONOXXEHHbIX B CENIbCKOM MECTHOCTU U MAJIbIX
FOPOOAX, LEHTPOB ObPA3OBAHUA ECTECTBEHHO-
HAYYHOW N TEXHOJIOTMYECKOI HAMPABJIEHHOCTEWN

Bo wucnonHenne nyHkta 4 [lpaBun npenocTaBneHMs W pacnpepeneHus cybcuaumi wm3
denepanbHoro  Owaxeta  Owmketam  cybbektoB  Poccunckon  Depgepaumm  Ha
copUHAHCMpOBaHME pacxogHbix obs3atenbctB  cybbekToB Poccuickon dDepepauumu,
BO3HMKAIOLWMX NPU peanu3aumm pervoHanbHblX NPOeKTOoB, obecrneymBatoWmMx OOCTUXKEHME
uenen, nokasaTtenem W pe3ynbratoB QepepanbHbiX MNPOEKTOB, BXOOAWMX B COCTaB
HauuoHanbHoro npoekta 'O6pa3oBaHMe’, B paMkKax roCyAapCTBEHHOW MpPOrpaMMbl
Poccuiickont ®epepauun "Pa3sutve obpasoBaHus’, npuseneHHbiX B lpunoxenun N 5 K
rocynapcteseHHon nporpamme  Poccuinckor  @epepaumun  "Pa3Butne  06pa3oBaHMg’,
YyTBEPXAEHHOM nocTaHoBneHneM [pasutenbctBa Poccuickon depepaumm ot 26 pekabps
2017 r.N 1642:

1. VYtBepautTb npunaraemble MeTogMyeckMe  peKOMeHAAUMM N0 CO3LaHUI MU
bYHKUMOHMPOBAHMIO B 06Wwe0bpa3oBaTe/ibHbIX OpraHM3aumsax, PaCnosIoXKEHHbIX B CENbCKON
MECTHOCTM M ManblX rOpofax, UEHTPOB 00pa3oBaHMS  e€CTECTBEHHO-HAayYHOM W
TEXHOJIOTMYECKOW HAMpaBNEHHOCTEM B paMKax PermoHasnbHbiX NPOEKTOB, 06ecneymBatoLLmx
LOCTWXKeHWe Uuenen, nokasatenen M pesynbtata depepanbHoro npoekra "CoBpeMeHHas
LKoNa" HauMoHanbHoro npoekTa "O6pasoBaHue”;

2. KoHTpOnb 33 MCMONHEHMEM HACTOSLLENO PACMOPSKEHUS OCTABNAD 38 COBOMN.



T.B. BACU/IbEBA
lpunoxerue

YTBEPX/IEHbI
pacnopsxeHuem
MuHucmepcmea npocseueHus

Poccutickoli ®edepayuu

om 12 aHeaps 2021 2. N P-6

METOOUYECKMUE PEKOMEHOALUU NO CO3OAHUIO U
OYHKUMOHNPOBAHUIO B OBLLEOBPA30OBATEJIbHbIX
OPFAHU3ALUAX, PACNIONTIOXKEHHbIX B CEJIbCKOW
MECTHOCTU U MAJIbIX TOPOAAX, LEHTPOB
OBPA30BAHWUS ECTECTBEHHO-HAYYHOM U
TEXHOJIOTMYECKOM HAMPABJIEHHOCTEWN

1. O6wue nonoxxeHus

Hactoswme MeTtogmyeckne pekoMeHpauuu (oanee - PekoMeHAauuu) HanpasBneHbl Ha
obecneyeHne epguHbIX OPraHM3aUMOHHBIX M METOOMYECKMX YCI0BMM CO34aHMA M 06LMX
noAaxoaoB K GyHKLMOHMPOBAHMIO B 06LLe00pa3oBaTeNibHbIX OpraHM3aumsaX, pacnonoXeHHbIX
B CE€/MbCKOM MECTHOCTM W MasnblX ropoaax, LeHTPOoB 06pa30BaHWMS eCTeCTBEHHO-HAYyYHOW U
TEXHONIOMYECKOW HanpaBfieHHocTen "Touka pocTta’, B uenax obecnevyeHus peanunsauumu
denepanbHoro npoekta "CoBpeMeHHas LWKoMAa" HauMoHanbHOro npoekra "Ob6bpasoBaHue”
(nanee - depepanbHbIM NPOEKT), B TOM YuCne YCTAHOBMEHWS TpeboBaHMM K pe3ynbrataM
MCNONb30BaHMsA cybcuaum us denepanbHoro broaxeTta GromkeTam cybbekToB Poccuiickon
Qenepaumm Ha CcodMHAHCMPOBAHWE PaACXOOHbIX 0093aTenbCTB CybbekToB Poccuickon
(denepaunu, BO3HUKAOWMX NPU peanu3aumm pernoHanbHbiX NPOEKTOB, obecneynBatoLlLmMx
LOCTWXKEeHMe  uenen, nokasateneM W pesynbrata denepanbHoro  npoekta ‘B
obuweobpa3oBaTesibHbIX OPraHU3aLMsX, PACMONOXEHHbIX B CENbCKOM MECTHOCTM M ManbiX
ropogax, Co3faHbl M  (QYHKUMOHUPYIOT ULEHTPbl 0Opa3oBaHMS eCTECTBEHHO-HAYYHOM W
TEXHONOrMYECKOM HanpaBneHHoCTeNn",



MpuBeaeHHble B HacToAwmMx PekomeHpaumsax TpeboBaHUS SBASKOTCS MWHUMAJIbHBIMMU.
OpraHbl McnonHuTenbHOM Bnactu cybbvekToB Poccuitickon Pepepaummn (opraHbl MeCTHOrO
CaMOynpaBneHus) Npu peanusaumu MeponpusTMM No CO34aHUK U GYHKLMOHUPOBAHUIO B
obweobpa3oBaTesibHbIX OPraHU3aLMAX, PACMONOXEHHbIX B CENbCKOM MECTHOCTU U ManblX
ropogax,  LEHTPOB obpasoBaHus eCTecTBeHHO-Hay4yHOM M TEXHONOrMYECKOM
HanpaBneHHocTer "Toyka pocTta” (manee - UeHTpbl "Touka pocta”) BnpaBe obecneunBaTtb
TpeboBaHMA, NpeBbIWAoWMe YCTAaHOBEHHbIE HACTOAWMMKN PekoMeHaaumamu.

Lensamun co3panus LeHTpoB "Toyka pocta” sBNsSeTcs COBepLIeHCTBOBAHWE YCI0BUA [NS
noBbIWeHUs  KayecTBa  obpas3oBaHMsi B 00weobpa3oBaTeNibHbIX  OpraHu3aumsXx,
PaCroONOXEeHHbIX B CENbCKOM MEeCTHOCTM M ManblX ropoAax, pacliMpeHusi BO3MOXHOCTeN
0byyaloLLmMxcs B OCBOEHUM Y4ebHbIX NMpefMeTOB eCTeCTBEHHO-HAyYHOM M TeXHONOrMyYeckon
HanpaBneHHOCTEW, MPOrpamMM [AOMNOJIHUTENbHONO 0Opa30BaHMS eCTEeCTBEHHO-HAYYHOM W
TEXHUYECKOM HAMPaBNEHHOCTEN, A TAKXKe A1 NPAKTUYeCKoM oTpaboTkmn yuebHOro matepmana

no yyebHbiM npeameTaM "Ousumka’, "Xumus', "buonorus’,

LeHTpbl  "Touka pocta’  obecneyvMBaloT  MNOBblWEHME  OXBaTa obyuatolmxca
o6weobpa3oBaTeibHbIX OPraHW3aumi, pPacnoNOXeHHbIX B CENbCKOM MECTHOCTM M ManblX
ropofax, NporpaMMaMm OCHOBHOIO OOLLEro M AOMNOAHUTENIbHOrO 06pa3oBaHUsl €CTECTBEHHO-
Hay4YHOM M TEXHONOrMYECKOM HaAMpaBNEHHOCTEM C WCMNONb30BAHMEM COBPEMEHHOIO
obopynoBaHums.

OpraHM3auMOHHO-TEXHMYECKOE, MEeToAMYecKkoe UM MHGMOPMALMOHHOE  COMPOBOXAEHME
co3paHma B cybbektax Poccuitckon @epepaumm LleHTpoB "Touka pocta” ocywectsnser
MdepnepanbHoe rocyaapcTBeHHoe aBTOHOMHOE obpasoBaTenbHoE yupexaeHune
L0NOSTHUTENBHOTO npodeccMoHanbHOro obpasoBaHus "AkapemMus peanusauuu
rocygapCTBEHHOM MOMAUTUKM M NPOPECCMOHANbHOrO pas3BuTUs paboTHMKOB 0Opa3oBaHMA
MuHuctepctBa npoceeweHus Poccuinckon ®Pepnepauun” (nanee - MepepanbHblit onepaTop).
Appec canTa: https://www.apkpro.ru/.

2. Mopspok co3paHus

LleHTpbl "Toyka pocTa” MOryT CO34aBaTbhCs KaK 3a CyeT CpeacTs cybcuami denepanbHOro
bomkeTa B paMkax peanusaumm depepancHoro npoekta "CoBpeMeHHas WKona', Tak U B
paMKax MHbIX NPOrpamMM M MPOEKTOB 3a CYeT CpeacTB 6roaXeToB cybbekToB PoccuiicKom
(denepaumu, CpencTs MeCTHbIX 6104KETOB U BHEOKAKETHBIX MCTOYHMKOB.

Co3panue LleHTpoB "Touka pocTa” ocywecrensercs Ha 6a3e o06weobpa3oBaTenbHbIX
OpraHu3auui, pacnonoXeHHbIX B CENIbCKOM MECTHOCTU M ManbiX ropofax, Npu 3TOM B NepBYHO
oyepenb co3gaHue LleHTpoB "Touka pocta” pekoMeHAyeTCs OCYLLeCTBNATb B OpraHu3aumsax,
MOKa3blBAKOLWMX HU3KME 0Opa3oBaTebHbIe pe3ynbraThl.

B cnyyae co3paHus LleHTpa "Touka pocta” 3a cyeT cpencts cybcugum us denepanbHOro



bromkeTa B paMkax depepanbHoro npoekta ‘CoBpeMeHHas wkona" cybbekt Poccuiickomn
(denepaunu onpenenser:

- OpraH ucnonHuTenbHoM Bnactu cybwvekTta Poccuitckor (Depepaunmu, OTBETCTBEHHbIM 3a
peanu3aumio MeponpusTUi No co3daHutio M obecneyeHuto GyHKUMOHMPOBAHUS LleHTpoB
"Touka pocta’ Ha Tepputopum cybbekta Poccuickon ®epepaumm (PeroHanbHbIM
KoopAnHaTop);

- KOMMNAeKC Mep (LOPOXHYI KapTy) MO CO3A4aHUI0 U (GYHKUMOHMPOBAHMIO LleHTpoB "Touka
pocta” cornacHo lMNpunoxenunto N 1 K HacToawmM PekoMeHaaumaMm,

KoMnnekcom Mep Mpu3HaeTca nnaH MepornpuaTMiM Ha OyYepefHOM rofd W ABYXJIETHUM
NNaHOBbIM nepuon,  npeaycMaTpuUBAOLLUIA MeponpuaTus no  CO30aHUID MU
dYHKUMOHUPOBaHUIO LleHTpoB "Touka pocTa’, BKAKYALWMIA B TOM Yucne:

MeponpusaTHs, HANpPaBNeHHbIe HAa Co34aHue U OTKpbITUe LleHTpoB "Touka pocta’;
MeponpusaTHs, HanpaBaeHHble Ha obecneyeHne GyHKUMOHMpPOoBaHUS LleHTpoB "Touka pocta’;

MeponpuaTMS MO MOBbILLEHUI0 NPOdeCcCMOHANbHOIrO0 MacTepcTBa paboTHMKOB LieHTpoB "Touka
pocTa”;

MeponpuaTMS MO KOHTPOMK AOCTMXKEHMUS MUMHUMaNbHbIX MOKasaTeNen Co3gaHus U
dyHKUuMoHUpoBaHus LleHTpos "Touka pocrta”.

PernoHanbHbI KOOPAMHATOP B COOTBETCTBMM CO CPOKAMM, YCTAHOBAEHHbIMU B [TpunoxeHun
N 1 k PekomeHpauumsMm, yTBepxaaer:

- [O/DKHOCTHOE NMLO B COCTaBe pEermoHaNbHOro BEAOMCTBEHHOrO MPOEKTHOro oduca,
OTBETCTBEHHOE 3a CO3aaHue n GyHKUMOHUpoBaHue LleHTpoB "Touka pocta’;

- nepeyeHb NoKasaTenen u MHANMKATOPOB, COOTBETCTBYHOLLMX NPUBEAEHHDBIM B [TpnnoxxeHnn N
2 K HacTosilwmnM PekomMeHpaumaMm, ux 3Ha4eHUi;

- nepeyeHb 061 e0bpa3zoBaTeNbHbIX OPraHM3aLMi, paCnONOXEHHbIX B CENbCKOM MECTHOCTU U
ManbiX ropofax, Ha 6ase KoTopbix NnaHupyeTcs co3pgaHue LleHtpos "Touka pocta” (no ¢opme,
npencrasneHHou B MpunoxeHnn N 3);

- Tunoeoe [lonoxeHne o LeHTpe 06pa3oBaHMs eCTeCTBEHHO-HAYYHOM M TEXHONOrMYECKOn
HanpasneHHocTen "Touka pocta” (Mpunoxexue N 4).

Co3paHue ueHTpa "Touka pocta” Ha H6a3e obweobpa3oBaTenbHOWM OpraHM3aLmMm OOMYCKaeTcs
Kak nyTem BblAENeHus COOTBETCTBYHLLEIO CTPYKTYpPHOTO noppasgpeneHus
o6weobpazoBaTenbHOM OpraHu3aumm, Tak M 6e3 BblAeNIeHMS OTAE/IbHOrO NOAPA3AeNeHMS.

O6weobpasoBaTenbHas OpraHM3aums M3LaeT NOKaNbHbIM HOPMATMBHBIM aKT O Ha3Ha4YeHUu
pykoBoauTens LleHTpa "Touka pocta” (Kypatopa, OTBETCTBEHHOMO 3a (YHKLUMOHUMPOBAHUE U
pa3BuUTME), a TaKXe O CO343aHMM UeHTpa "Touka pocTa’ U YyTBEPXKAEHUM MOSIOXKEHUS O



nearenbHoctu LleHtpa "Touka pocta’.

PernoHanbHbIM KOOPAMHATOP He no3aHee AHS OTKpbITUS LleHTpa "Touka pocta” obecneunBaer
pa3MeLlleHune B creumanbHo CO34aHHOM pasgene "LleHTp "Touka pocta” opuumanbHOro camnta
obweobpa3oBaTtenbHOM OpraHuM3auuMmM B WMHGOOPMALMOHHO-TENEKOMMYHUKALMOHHOM CeTH
"MIHTepHeT" nHdopMaumm 0 co3faHmm U GyHKUMOHMPOBAHUKM LleHTpa "Touka pocTta’, B TOM
yncne uHdopMaumm 06 obpasoBaTenbHbiX MporpamMmax, obopynoBaHum LleHTpa "Touka
pocTa’, MNAaHUPYEMOM pEXMME 3aHATUM O00yYaloWMXCs, MNaHMPYEMbIX MeponpusaTuax. B
CO34aHHOM pasgene oduUMaANbHOrO CanTa 06pa3oBaTeNlbHOM OpraHM3auMM  TaKXkKe
pa3MeLtaeTca UHbopMaLmsa 0 HauMoHanbHOM npoekTe "O6pasoBaHue” (B TOM Yncie norotun),
ajpec canta u odwuuManbHag CMMBOAMKA MuHKUCTEpCTBA npocBeleHus Poccuinckon
(denepaumn.

PernoHanbHbI KOOpAMHaTOp obecneymBaeT MHOpMMpoBaHUe DenepanbHOro onepaTtopa B
cnyyae Co3daHus Ha Tepputopun cybbvekta Poccuiickon @epepaumm LleHTpos "Toyka pocra”
B PaMKax WHbIX MPOrpamMM W MPOEKTOB, HE OTHOCALWMXCS K peanu3aumn denepanbHOro
npoekTa "CoBpeMeHHas WKona" HauMoHanbHOro npoekta "Obpa3oBaHue’, 33 CYeT CpeacTs
brooxeToB cybbekToB Poccuiickon Depepaumm u (Mnum) cpepcTs MeCTHbIX BHOXETOB U (Mnn)
BHEOKOKETHbIX MCTOYHMKOB, a TaKXkKe HamnpaBneHue Ha cornacoBaHne MenepanbHOMyY
onepaTopy KOHUeNuuun co3gaHns u GyHKUMOHMPOBAHNUSA Takmx LieHTpoB.

3. TpeboBaHMs K NOMELEHUSIM, KOMNIEKTOBAHUIO 060pyA0BaHUEM,
pacxoAHbIMM MaTepuanamm, CpeacTBaMm o6yueH1s M BOCNUTAHUS

Cospanne LeHTpoB "Touka pocTa’ npepnonaraetT KOMMNEKC YCNOBMW MO OCHALLEHWIO
obpasoBaTeNibHbIX OpraHusauuin 060pyaoBaHMEM, PACXOAHbIMUM MaTepuanaMu, CpencTBamu
obyyeHMs U BOCMUTAHUS AN OOCTUXEHUS 0Opa30oBaTeNbHbIX pPe3ynbTaToB MO NpeaMeTHbIM
obnactamM "EctectBeHHO-HayyHble npegMeTbl’, "EcTecTBeHHble Hayku', "MatemMaTtvka u
nHbopMatmka’, "ObwecTBO3HAHME M ecTecTBO3HAHMe", "TexHonorusa’, obpa3oBaTeNbHbIX
nporpamMm obuwero  o06pa3oBaHMs  eCTeCTBEHHO-HAy4HOM M TEXHONOrMYECKon
HanpaBieHHOCTEN, NPU peanusaumm KypCoB BHEYPOUYHOM AeSTeNbHOCTU U AOMOAHUTENbHbIX
obLepa3BMBAIOLLMX MPOrpaMM eCTECTBEHHO-HAY4YHOM M TEXHWMYECKOM HANpPaB/IeHHOCTEN.

[NepeyeHb HanpaBneHHOCTEM peanu3yeMbix Ha 0Oase LeHtpoB "Toyka pocrta”
obpa3oBaTeNibHbIX MPOrpaMM MOXET OblTb pacCUMPEH B 3aBUCMMOCTM OT MMEKOLWMUXCS Y
obweobpa3oBaTenbHbIX OpraHuMsauuMi  YCIO0BMMW, A Takke MOTpebHOCTeM Y4aCTHMKOB
06pa3oBaTesibHbIX OTHOLLIEHWHA.

CospaHnue ueHTpa "Touka pocTa’ npegnonaraeT passuTne 06pasosaTenbHON MHDPACTPYKTYpbI
obueobpa3oBaTenbHOW OpraHM3auun, B TOM 4ucie oOcHaweHue ob6uweobpa3oBaTenbHOM
OpraHu3auuu:

- obopynoBaHueM, CpeacTBamMu 0Oy4eHMS M BOCMUTAHUA ANa M3yyeHus (B TOM uucie



3KCNepUMEHTaNbHOro) NpeaMeToB, KypCOB, AMCUMMAUH (MOAyNen) eCcTeCTBEHHO-HAay4YHOMU
HanNpaBNeHHOCTM W TEXHONOrMYEeCKOM HaMpaBleHHOCTEM MpW  peanu3aumm OCHOBHbIX
obLeobpa3oBaTenbHbIX NPOrpaMM U AOMONHUTENbHbIX 06Weobpa3oBaTeibHbIX NPOrpamMm, B
TOM uucie [ANg paclMpeHus comepXaHus Yy4vyebHbix npeameToB "®Ousmka’, "Xumus',
"Buonorua”;

- obopymoBaHMeM, CpeacTBaMM OOy4YeHWMs M BOCMMTAHMA [ONS  M3YYEeHMS OCHOB
pOBOTOTEXHUKM, MEXAHUKM, MEXATPOHWMKM, OCBOEHMS OCHOB  MPOrpaMMMPOBaHMS,
peanusaumMM NporpaMMm [OMOJIHUTENIbHOrO 06pa30BaHMsi TEXHUYECKOW W ECTECTBEHHO-
HayYHOM HanpaBNEHHOCTEN U T.4.

- KOMMbIOTEPHBIM M MHbIM 060PYA0BAHMEM.

[NepeyeHb, MMHUMANLHO HeobxoamMble GYHKUMOHANbHbIE M TexHuyeckne TpeboBaHua u
MUHUMAJSIbHOE KOMMYeCcTBO 0060pyA0BaHUS, PAaCXOAHbIX MaTepuanos, CPeAcTB O0yvyeHus u
BOCNUTaHUSA ANg ocHaweHus LleHTpoB "Touka pocta” (manee - UHOPACTPYKTYPHbIA NIUCT),
onpepensaTcs  PerMoHanbHbIM ~ KOOPAMHATOPOM € yyeToM [lpyMepHOro nepeyHs
060pyaOBaHMNS, PAaCXOAHbBIX MaTepManoB, CPeacTs 00yyeHMs U BOCMMUTAHUA ANS CO34AHUS U
obecrnevyeHnss PYHKUMOHMPOBAHMS LEHTPOB 00pa30BaHMS  eCTeCTBEHHO-HAY4YHOW W
TEXHOJIONMYECKOWM HanpaBneHHOCTM "Toyka pocTa” B 06weobpa3oBaTe/ibHbIX OpraHM3aumsx,
PacnofiOXXeHHbIX B CENIbCKOM MECTHOCTU M Manbix ropogax ([MpunoxeHune N 6), npuMepHoOro
TMNOBOro MHMPACTPYKTYpHOro JNiMcTa, onpegensemoro ®OenepanbHbiM  OMNEpaTopoMm, U
HacToswmnx PekomeHaaumi.

B pamkax ocHaweHus o06uweobpasoBaTesibHbIX OpraHuM3auuin npu  GoOpMMpOBaHMMU
MHPPaCTPYKTypHOro nncra cybwvekt Poccuickon Mepepaumm Bnpase BblibpaTb CTaHAAPTHbIN
MM NPO@UNbHBLIA KOMNIEKT 000pyA0BaHWUS, NpPEeACTaBNEHHbIM B NPUMEPHOM MepeyHe
060pyL0BaHMS, PaCXOAHbIX MaTepuanos, CPeacTs 0O6y4eHMs M BOCMUTAHMS AN OCHALLEHUS
LlenTpoB "Touka pocta” ([punoxeHue N 6). Ins ManokomMnnekTHbIX obueobpa3oBaTenbHbIX
opraHusauuin <1> obvem eauHML CpeactB obyyeHuMss M BocnuTaHuMa GopMupyeTcs B
MeHbLUEeM Konn4ecTBe.

<1> ManokoMnnekTHOM 06weobpa3oBaTeNbHOM OpraHM3auMen B paMKax peanusaumu
MeponpuaTMi MO CO3A4aHUI UM PYHKUMOHWMPOBAHUIO LEHTPOB €CTECTBEHHO-HAYYHOW M
TEXHOJIOTMYECKOW HamnpaBJeHHOCTENM npu3HaeTca obuweobpasoBaTenbHas OpraHM3aums,
YMCNEHHOCTb KNAaCCOB-KOMMNEKTOB B KaXKA0M M3 Mapasnsenen KOTOpoM COCTaBAsEeT He bonee
1 eauHULbI.

MpodunbHbIM KOMMNEKT 060pyaoBaHMS MOXeT ObiTb BblbpaH gns obweobpasoBaTenbHbIX
OpraHuM3auui, MMeKLWMX Ha MOMEHT C034aHMa ueHTpa "Touka pocta” Habop cpencts
obyyeHMs W BOCMMUTAHMS, MOKPbIBAKOLWMIA CBOMMU (PYHKLUMOHANBHBIMU BO3MOXHOCTAMMU

6a30Bble NOTPeOHOCTM Npu n3yveHnn npegMeTos "Dusnka’, "Xummna" n "buonorms’.



MNpodunbHbIM  KOMNNEKT o0bopyaoBaHusi obecneunBaeTr 3PdeKTUBHOE  LOCTUXKEHME
obpasoBaTeNbHbIX pe3ynbratoB 00y4aloWMMKUCA MO NPOrpaMMaM ecTeCTBEHHO-HAY4YHOM U
TEXHOJIOTMYECKOW HaMpaBNeHHOCTEN, BO3MOXHOCTb YrNyb6/eHHOro W3y4eHWs OTAENbHbIX
npegMeToB, B TOM uucie anga  ¢GopMupoBaHus  M300peTaTenbCckoro, KpeaTMBHOrO,
KPUTMYECKOTrO MbILWIEHNS, pa3BUTUS DYHKLMOHANbHOM FPaMOTHOCTU Y 0ByYatoLWMXCs, B TOM
yncne ecTeCTBEHHO-HAay4YHOM M MaTeMaTUYECKOM.

MNpn  doOpMMPOBAHUM  MHPPACTPYKTYPHOrO NMCTa M3 NPOPUALHOIO KOMMJEKTa B
obs3aTenbHOM nopsake obecneynBaeTcs BbiIOOp cpencts 0by4eHns M BOCMUTAHUS HE MeHee
yeM no Tpem y4yebHbiM npeametram ("“®Ousmka’, "Xumus', "buonorns’) n KomnblOTEPHOrO
obopynoBaHusa. OcTaBlumecs no wuToram onpepeneHns o0653atenbHoro o6opynoBaHMS
CpeacTsa, NpenycMOTpeHHble Ans ocHaweHus LleHTpa "Toyka pocta’, pacnpenensoTcs Ha
npuobpeTeHne AOMNONHUTENbHOrO 0O0PYAOBaHUS, BXOAALWErO B nepevyeHb 060pyLOBaHUS,
pacxoAHbIX MaTepuanos, CpeactBs OOyyYeHUs M BOCMMUTAHMSA NPOMUABHOrO KOMMNEKTa
(MpunoxeHne N 6 K METOAMYECKMM PEKOMEHAAUMSM).

Mpu BbiGOpe AOMNONHUTENLHOTO O6GOPYAOBaHWUS TaKXKe ClEAyeT YuuTbiBaTb Cheumuduky u
noTpebHOCTH oTpacnei 3KOHOMMKK cybbekTa Poccuiickoit MDepepaummn.

PervoHanbHbii ~ KOOpAMHATOp  obecneynBaeT  CornacoBaHue  CHOPMUMPOBAHHOTO B
COOTBETCTBMM C TUMOBOW hOpMOI MHBPACTPYKTYpHOro nncta ¢ MenepanbHbiM ONepaTopoM B
COOTBETCTBMM C PEMNMAMEHTOM, onpeaenseMbiM MeaepanbHbiM ONepaTopom.

[Mpy HanpaBneHnn Ha cornacoBaHme MHGPACTPYKTYPHOrO NIUCTA, COAEPXKALLEro CTaHAAPTHbIe
KOMMNeKTbl, PerMoHanbHbIi KoOpAuHaTop npepocrtasnger (no d¢opme dPeaepanbHoro
onepaTopa):

- noareepxpneHue OTCyTCTBMA B COOTBETCTBYHOLLMX OGDBBOBaTe}'IbeIX OpraHun3sauuax,
OCHalleHMe KOTOpbIX nNJaaHUPYETC], O60pyﬂ,OBaHVlﬂ, pacxXxogHbIX MaTepuanos, Cpencts
o6yqum=| N BOCNUTaHUA, YKa3aHHbIX B NepeyHe CTaHAapTHOIo KOMMJEKTAa,

- NoATBepXAeHMe Hanmuma (nMbo obecneyeHne HanuuMsa A0 MOMEHTa ocHaweHus LleHTpos
"Touka pocrta”) ycnoBuin ANg XpPaHEHUs U UCMOMb30BAHUA XMMUYECKMX PEakTUBOB, B TOM
ynucne HeobxoamMmoro o6opynoBaHMS, BKAKOYAS WKAQ BbITSHKHOM NAaHOPAMHbIA U WKad Ang
XPaHEHUS XMMUYECKUX PEeaKTMBOB OrHEYNopHbIN, cornacHo lepeyHto cpencts obyyeHus u
BOCMMUTAHMUS, HeobXxoOMMbIX ONn8 peanu3aumm 00pa3oBaTesibHbIX MPOrpaMM  HAYanbHOMo
obuwero, OCHOBHOro obuwero u cpegHero obuwero o06pa3oBaHUSs, COOTBETCTBYHOLLMX
COBPEMEHHBIM YCNOBMUAM 00yyYeHMs, HE0OXOAMMOro Npu OCHALWEHNN 061Le0bpa3oBaTeNbHbIX
OpraHuM3auui B LeNsx peanu3auuu MeponpusTUii Mo COAEMCTBUIO CO34AHMUIO B CyObekTax
Poccuiickon @epepaumm  (MCXOA8 M3 MPOrHO3MpyeMon nOTpebHOCTM) HOBbIX MeCT B
obuweobpa3oBaTenibHbIX OpraHM3auusX, YTBEPXKAEHHOMY MNpPUKa3oM MuHMNpocBeleHns
Poccum ot 3 ceHTabps 2019 . N 465.

O6paszoBaTtenbHble OpraHuM3aumu, Ha 6ase KOTOpbIX CO34aKTCA M QYHKUMOHMPYHT LieHTpbl
"Touka pocTa’, AOMKHbI COOTBETCTBOBATb [AOEMCTBYHOWMM TpebOBaHUSIM K YCTPOWCTRY,



COLEPXAaHMIO U OpraHu3auun pexmnma paboTbl 06pa3oBaTeNibHbIX OpPraHM3auMit U UHBIM
HOPMATUBHbLIM MPABOBbIM aKTaM, ONpeAensowmnM TpeboBaHMA K OpraHM3auMmu obuiero u
LOMONHUTENbHOIO 06pa3oBaHNUs aeTeil.

MNomeweHna (PYHKLMOHANbHbIE 30Hbl, B TOM 4yucne y4yebHble KabWHeTbl DU3NKKM, XUMUM,
6uonorun) LeHTpa "Touka pocta” pekoMeHAyeTCs pacnonaratb B npegenax 04HOro 343aHus.

[poekTMpoBaHue, 30HMPOBaHWE nomelweHnn LleHTpoB "Touka pocta” M onpegenexHue
AM3alH-peWweHnin OCyLWwecTBSeTCs C YYeTOM pYKOBOACTBA MO MPOEKTUPOBAHMIO LIEHTPOB
"Touka pocTa’, ytBepxaaemoro deaepanbHbIM ONepaTopom.

[pn NpoeKkTMpOoBaHMM, 30HMPOBAHUU NoMeLLeHnin LleHTpoB "Touka pocTa” cneayer yunTbiBaTb
0CO6eHHOCTM 000pYA0BaHMUSA, PAacXOAHbIX MaTepuanos, CpeacTB 0byyveHus M BOCMUTAHUS,
KoTopbIM ByaeT obecneunBaTbcs 06pa3oBaTesibHas OpraHM3aLms.

[MpoekT 30HMpoBaHMsa nomelleHnn LleHTpos "Touka pocta” npeacrasnsetcs PenepanbHoOMy
onepaTopy OfHOBPEMEHHO C NPeAcTaBlieHNnEM MHDPACTPYKTYPHbIX TUCTOB.

4. Opranusauma obpasoBaTeNbHOM AeATe/IbHOCTU

O6pasoBatenbHas A[eaTenbHOCTb Ha 6ase ueHTpoB “Toyka pocCTa’ ocywecTBAsSeTcs Mo
obpaszoBaTeNibHbIM NPOrpamMmamM 00LLero 1 40NOAHUTENLHOrO 06pa3oBaHMS.

TpeboBaHus K dopmaTy opraHusauMmM 06pa30BaTENbHOW [LEATENbHOCTU  PEryampytoTCcs
HacTOAWMMU  PeKOMeHAAUMSIMM U UHBIMM  MHOOPMALMOHHLIMM U METOLMYECKUMMU
MaTepuanamu MenepanbHoOro onepaTopa.

HanpasneHuns peanusyemsbix C UCNOMb30BaHNEM pecypcoB LleHTpoB "Touka pocta” nporpamm
onpenenstoTcs B COOTBETCTBMM C METOAMYECKMMM MaTepuanamMm U peKoMeHOaLMSMMU,
yCTaHaBNUBAEMbIMU U aKkTyanusupyeMoiMm MeaepanbHbiM ONepaTopom.

Ha 6a3e ueHTpoB "Touka pocta” obecneunBaeTca peanusaums obpasoBaTesibHbIX MPOrpamm
€CTeCTBEHHO-HAy4YHOW M TEXHONOrMYeCcKOM  HanpaBfeHHOCTEW, pa3paboTaHHbIX B
CoOTBeTCTBMM C TpeboBaHMSAMM 3akoHoAaTenbctBa B Chepe 06pa3oBaHuMs M C y4eTOM
pekomeHpauui MepepanbHoro onepatopa. B obs3atenbHom nopsigke Ha 6ase ULeHTpOB
"Touka pocta” obecneumBaeTcs OCBOeHMe ObOyyarWmMMmca yyebHbix npegmeToB "@usmka’,
"Xumuga', "buonorna” ¢ ucnonb3oBaHueM npuobpetaeMoro 060pyAOBaHUS, PACXOAHbIX
MaTepuanos, CpeacTB 0byyeHns U BOCNUTAHUS.

He wMeHee 1/3 o6beMa BHeypO4YHOM [eATENbHOCTM O0Oy4aroWMXCS OOMKHO  ObiTb
OPVUEHTMPOBAHO  HAa  MNOAAEpXaHuMe  eCTeCTBEHHO-HAyYHOM M TEeXHONOrMYecKom
HanpaBneHHOCTeN 06pa3oBaTeNbHbIX MPOrpamMm, Npu 3TOM 06BLEM MPOrpaMM ecTecTBEHHO-
HAy4YHOM HAMpaBNEHHOCTU He MOXeT CcoCTaBnaTb MeHee 20% oT obwero o6bemMa BHEYpPOUHOW
nestenbHoctn. OBpasoBaTenbHbie MPOrpamMMbl MO APYrUM HANPaBAEHHOCTSAM MPU HaNNYUK
BO3MOXHOCTM PEKOMEHAYEeTCS NNaHMPOBaTb C MCNONb30BaHWEM pecypcoB LleHTpos "Touka



pocTa”.

PaszpaboTtka paboumx nporpamMm no npegmetam "®usumka’, "Xumua', "buonorus’, yuebHbIiM
npegMeTam ecTeCTBEHHO-HAaYy4YHOM M TEXHONOrMYEeCKOM HanpaBaeHHOCTeN M3 YacTn yyebHOro
nnaHa, opmMmpyemMon y4acTHMKAMM 0Bpa3oBaTeNbHbIX OTHOLWEHMI, MPOrpaMM BHEYPOUYHOM
LeaTenbHOCTU M AONOJIHUTENbHOrO 0O6pa3oBaHMs OCyLLecTBNseTcs 06weobpasoBaTesibHbIMM
OpraHuM3aumsiMm, B KOTOPbIX CO3[AK0TCA LEeHTPpbl “Touka pocTa’, CaMOCTOSITENIbHO C YYEeTOM
MeTOAMYeCKMX MaTepuanoB M pekoMeHpauuin @DepepanbHoro onepatopa. Peanusaums
obpasoBaTeNbHbIX MNPOrpamMM  AOMNOSIHUTENbHOTO 06pa3oBaHMS B MANOKOMMNEKTHbIX
obuweobpa3oBaTeibHbIX OpraHM3auMsaxX OCYLLEeCTBASETCS MNpPU  HAAMYMKM Yy OpraHu3aumu
COOTBETCTBYHOLWMX YCNOBUI. [N ManoKOMNAeKTHbIX 06weobpa3oBaTeibHbIX OpraHU3aLuui
LOMNYCKaeTCs OTCYTCTBME JMLEH3MM HA [OMNONAHUTENbHOE 00pa3oBaHWE U peanusyeMbix
NporpamMMm AONOSHUTENbHOIO 06pa3oBaHMS.

PekoMeHAaLMM NO MCNONb30BAHMIO CTAHAAPTHOrO KoMMiekTa obopynoBaHus LieHTpa "Touka
pocta’ npu  peanusaumMum  NporpamMMm  ecTeCTBEHHO-HAy4YHOM U TEXHOJIOrMYeCcKom
HanpasneHHocTen onpeaenetHsbl B Mpunoxennn N 5 K HacTosswmM PekoMeHaaUnsaM.

ConpoBoxaeHne n MeTogMyeckoe obecneyeHMe MCNONb30BaHMS NPOMMUIBHOIO KOMMIeKTa
obopynoBaHusa B 06pas3oBaTenbHOM [esdTenbHOCTM LEeHTpoB "Toyka pocta” ocywiecTBnsieT
MdepnepanbHbI oneparop.

MeTonmyeckme Matepuanbl, pa3paboTku U MHble MaTepuasnbl NO BOMPOCAaM UCMONb30BaHMUS
npodunbHOro  KoMnaekta o60opynoBaHMS  pa3pabaTbiBAlOTCS,  aKTyanM3MpyrTCs U
pacnpocTpaHaioTcs PegepanbHbIM ONepaTopoMm, B TOM YMC/ie C MPUMEHEHMEM COBPEMEHHbIX
MeaMa UHCTPYMEHTOB (BMAEO, BebuHap, nybnmkaumum).

QepepanbHbiM  ONEpaTopoM Ha  perynspHon ocHoBe obecneynBaeTcs npoBeaeHue
MeToAMYEeCKMX M 0ByYaroLWwmx MeponpusaTuii N0 BONPOCaM OpraHusauum obpa3oBaTenbHOro
npouecca B LUeHTpax "Touka pocta® C npuMeHeHUeM NpOoGUALHOMO KOMMJIEKTa
060opynoBaHMs, OKasaHMe MeTOOMYECKOM MOMOLLM Npu pa3paboTke yvyebHbIX MaTepuanos,
3a[aHUMA AN COBEpPLUEHCTBOBAHMS MPAKTUYECKOM MOArOTOBKM 0Oy4YatomMxcs no y4yebHbIM
npeaMeTaMm, KypcaM BHEYPOYHOM LeaTeNbHOCTU, LOMNONHUTENbHOrO 00pa3oBaHUs AeTeNn.

MNeparornyeckue pabOTHWMKKM, OCYLLECTBASOWME [eaTeNbHOCTb Ha 6a3e LleHTpoB "Touka
pocTa’ ¢ npuMeHeHneM npoduNbHOrO Komnaekta obopyaoBaHMS, NPOXOAAT obyyeHue no
nporpamMmMam  [OMNOSHUTENbHOTO MNpodeccMoHanbHoro 06pasoBaHust (KypCbl MOBbILLEHMS
kBanudukauuun) us MepepanbHoro peectpa nporpamm AMMO. MNoBbiweHne kBanudbukauum
negarormyecknx paboTHMKOB OCYLLECTBASIETCS HE pexe OAHOro pasa B Tpu roga.

5. OpraHn3aunoHHO-MeToAUUYECKOE COMPOBOXKAEHHUE U
MCNONb30BaHME MHOM CO3AAHHON B paMKax peau3auuu
HauMoHanbHOro npoekrta "ObpasoBaHue” UHDPACTPYKTYpbI



B uensx KOMMNEeKCHOro conpoBoxAaeHus peatenbHocTn LleHTpoB "Touka" depepanbHbiM
onepatopoM obecrneymBaeTcs OCywecTBiaeHMe nybaMkaumMi M OOHOBNEHWMS METOAMYECKMX
MaTepuanos, BKKYAOWMX y4ebHO-MeToanYeckMe Matepuasnbl (MHCTPYKLUMKU, METOAMYECKME
nocobus, WHPOPMALMOHHbIE MaTepuanbl, MNEPEeYHNU pPEKOMEHAYEMbIX JIUTEPATYPHbIX
MCTOYHMKOB, BuAeomaTepuanbl M Ap.), a TaKke Matepuanbl N0 MUTOram MpOBeAEeHUS
mMeponpuatuin @epepanbHoro onepatopa (Be6MHapbl, CEMUHApPbI, KOHbEepeHL MM, COBELLAHNS
n ap.).

Ina neparornyecknx pabotHukoB LleHTpoB "Touka pocta” depepanbHbiM OMNEpaTopoM
obecneunBaeTcs nNpoBeaeHMe TeMaTMyecknx BebnHapoB M 06pa3oBaTeNbHbIX MEPOMPUATUN,
HanpaBneHHbIX Ha pa3bjCHEHME BOMPOCOB peanu3auum o0bpasoBaTeNbHbIX MPOrpaMM Ha
6a3e LleHTpoB "Touka pocTta”’ c npuMeHeHneM NpodmabHOro KoMnaekTa 060pyaoBaHMS.

Ina PeroHanbHbIX KOOPAMHATOPOB M PYKOBOAAWMX paboTHMKOB LleHTpoB "Touka pocta”
QepepanbHbii  onepatop  obecneunBaeT npoBefeHWe  TemaTuyeckux  BebuHapos,
HanpaBNeHHbIX HAa AOMOHUTENIbHOE Pa3bsSCHEHWE BOMPOCOB, OTHOCALLMXCS K UCMONHEHUIO
KOMMIEKCOB Mep (OOPOXKHbIX KapT) MO CO3[4aHMI0 U (QYHKLMOHMpOBaHuKO LleHTpos "Touka
poCTa’, LOCTWMXKEHMIK YCTAHOB/IEHHbIX MOKasaTenen GYHKUMOHMPOBAHMS, WMCMNOMb30BAHWUIO
MHOM CO3[4QHHOM B paMKax peanu3aumm HauuMoHanbHoro npoekta “"Obpa3oBaHue”

MHDPACTPYKTYPbl.

B uenax 3ddekTMBHOM OpPraHmM3aLMOHHO-METOOMYECKOM MNOALEPXKKM  CO34aHMSA U
dyHKUMoHUpoBaHus LleHTpoB "Touka pocta” Ha Tepputopum cybbektoB Poccuickon
®denepaumm  PervoHanbHbIM  KOOPAMHATOPOM  0bOecneynmBaeTCcs BOBJIEYEHWE  OETCKUX
TexHonapkoB "KBaHTopuyM', LeHTpoB uudpoBoro obpasosaHus ageten "IT-kyb', Kno4eBbIX
LLEeHTPOB [A0noNHUTeNbHOro obpasoBaHus "[loM HayyHoW Konnabopauuu” B [eaTenbHOCTb
LeHTpoB "Touka pocta” B cnegyowmx popmaTax:

1. TlpoBemeHMe COBMECTHbIX MeponpuaTMii Ans  oby4aloWwmMxca W negarornyeckux
paboTHMKOB 06LLe0bpa3oBaTeNibHbIX OpraHu3auMii, Ha 0ase KOoTopbix co3gatotcs LieHTpobl
"Touka pocta” (obyvatowme ceMuHapbl M MacTep-Knaccbl MO BOMPOCaM MCMONb30BAHUS
obopynoBaHus, CpeacTs 00y4YeHUss U BOCMUTAHUS; METOAMYECKME MEPOMPUATUS MO BONPOCAM
pa3paboTKu, COBEPLUEHCTBOBAHUS M BHEAPEHWUS NPOrpaMM AONOJIHUTENbHOrO 06pa3oBaHMs
eCTeCTBEHHO-HAyYHOW M  TEXHUMYECKOW HaMpaBlEHHOCTW, OpraHU3auun BHEYPOYHOM
LEeATENbHOCTM  00y4YaloWMXCS; MHAMBMAYANbHbIE  KOHCYNbTaUMKM  ANs  Neaarormyeckmx
pabOTHMKOB, B TOM 4uC/le B pPEXMME OHNAWH; 3aHATUS MPOEKTHOW [esTeNbHOCTbIO;
KOHKYPCHblE U COpEeBHOBATE/IbHbIE MEPONPUATUS 19 AeTel U ap.).

2. OpraHuszaumsa M yyacTMe B PernoHasbHbIX U  MeXPernoHaNbHbIX KOHhepeHumsX,
dectnansx, dopymax no obmMeHy onbIToM paboTbl HA BbICOKOOCHALLEHHbIX YY4EHUKO-MeCTaXx,
B TOM 4ucne nNo peanusauuu npegmeTHbix obnacter "EcTecTBEHHO-HAyyHble NpeaMeTbl’,
"EcTecTBeHHbIe Hayku', "MaTeMaTrka n nHdopmaTtmka'’, "ObLLecTBO3HaHME M eCTeCcTBO3HAHUE",
"TexHonorma’, a TaKkxxe NporpamMM AOMNOAHUTENIbHOrO 06pa30BaHMS eCTeCTBEHHO-HAYYHOM M

TEXHUYECKOM HanpaBNEeHHOCTEN.



3. Yyactme pervoHanbHbIX KOOpAUMHATOPOB, NpeacTaButenen LleHTpos "Touka pocta” n UHbIX
LEeHTPOB, (GYHKUMOHMPYOLWMX Ha Tepputopum cybbvekta Poccuiickon @epepauun, B
mMeponpuatusax MepepanbHOro onepaTopa.

[padmK MeponpuaTUI, KBOTbI Y4aCTUS, COOEPXKAHUE U TEXHONOTMKU NPOBEAEHUS MEPONPUATUIA
nosoaatcs MenepanbHbIM ONEPATOPOM AONOAHUTENBHO.

4. OpraHu3aums 1 yyactme B nposeaeHnn MHOOPMALMOHHBLIX KaMNaHWIM MO NONynsip1M3aumm
HauMoHanbHoro npoekTa "O6pasoBaHue” Ha TeppuTopmm cybbekToB Poccuiickon Menepaumm,
B TOM uuncnie CobbITUAX, NPOBOAUMBIX AJ1S1 KOHCYNbTALMOHHOIO COMPOBOXAEHUS pOauMTenew
(3aKOHHbIX NpeacTaBuTenein) 0by4aLWmMXCs 0 BO3MOXHOCTAX AN Pa3BUTUS CNOCOOHOCTEN U
TaNAHTOB MX AeTen, NpodecCUOHANbHOM OpPUEeHTALMM U YCMEeLWHOro OCBOEHUSI OCHOBHbIX
obpasoBaTeNibHbIX NporpamMm obuiero obpasoBaHus.

5. Paspabotka, yTBepxAeHMe M peanu3aums ceTeBbiX 00pasoBaTesibHbIX MNPOrpamMMm C
MCMONb30BaHMEM BbICOKOOCHALLEHHbIX YYEHMKO-MECT, CO3A4aHHbIX B cybbekTe Poccuickon
(depepaumm B paMKax HauumoHanbHoro npoekta "O6pa3oBaHue’, B TOM 4YMC/Ie COBMECTHO C
LeTCKMMU TexHonapkamu "KeaHTopuym”.

6. BoBneyeHne obyuarowmxcs o6weobpaszoBaTenbHbIX OpraHM3auuMi, Ha 6ase KOTOpbIX
co3zatTcs M QYHKUMOHUPYIOT LleHTpbl “Touka pocTa’, B pasnuyHble GopMbl CONMPOBOXAEHMUS
M HACTaBHWMYECTBa C MCMNONb30BaHMEM KaApOBbIX pecypcoB, obecneuymBarowmx paboTty
BbICOKOOCHALLEHHbIX YYEHMKO-MECT, CO3AaHHbIX B cybbekTe Poccuitickon @Depepaumn B
paMKax HauMoHanbHOro npoekta "ObpasoBaHue” ¢ y4eTOM MeTononornu (Lenesom moaenu)
HacTaBHMYeCTBa OOyYaloWMXCa A0S OpraHM3auui, OCyLEeCTBASLWMX 06pa3oBaTesbHY
AesTeNbHOCTb MO 0b6uweobpasoBaTenibHbIM, AOMOMHUTENbHLIM 00LWe06pa3oBaTeibHbIM U
nporpamMmam cpefHero npodeccMoHanbHOro 0bpa3oBaHUs, B TOM 4YMCae C MPUMEHEHUEM
NYYWMX NPaKTUK 06MEHA OMbITOM Mexay 00yyatoLWwmnMmcs.

LleHTpbl "Toyka pocTta” MCNOAb3ywT MHPPACTPYKTYPY M KaApOBble pecypcbl AETCKMX
TexHonapkoB 'KBaHTopuyM', co3gaBaeMbix Ha 6a3e 06weobpa3oBaTenbHbIX OpraHM3aumi,
ANS  pa3BuUTUS MPOEKTHOW [aesdTenbHocTM obyuvatowmxcs. [lleparormyeckne pabOTHUKM
LleHTpoB "Touka pocTa’ obecneumBaloT yyacTme 00yYalOLWMXCS B MeponpuaTUaX LEeTCKUX
TexHonapkoB "KBaHTOpMyM" C yAaneHHbIM MCNONb30BaHMEM 000pyAOBaHMS, CpeacTs
0byyeHUss U BOCNUTAHUS, @ TaKXKe NPUHUMAIOT yYacTUe B OPraHM3yeMblX UMK CEMMUHApax Mo
AEMOHCTpauun 3b@EKTUBHOMO ONbiTa peannsaumm obpa3oBaTeNibHbIX eCTECTBEHHO-HAYYHOM,
TEXHOJIOTMYECKOM WM WMHbIX HAMNPaBIEHHOCTEM CpegM MHbIX  06weobpa3oBaTesibHbIX
OpraHu3aLui, pacnonoXeHHbIX Ha Tepputopun cybbekTa Poccuickon Menepaumu.

PerMoHanbHbIM  KOOPAWMHATOPOM Ha Tepputopun cybbekta Poccuickon @epepaumm
obecrneunaetcqa pabora no  nopaepxke  obweobpa3oBaTenbHbIX  OpraHM3auui,
MOKa3bIBAOLWMX HU3KMEe 0Opa3oBaTeNbHble pe3ynbTaThl, C UCNONb30BAHNEM UHDPACTPYKTYPbI
n kapposoro obecneveHus LleHTpoB "Touka pocta” B pasnuyHbix ¢opMatax (COBMeCTHas
peanusauus 06pa3oBaTe/bHbIX NporpamM, nposegeHuve 00yyallWwmMx MeponpuaTUn,



CEMMHapPOB, KOHCYNbTALMI U Np.).

[pn npoBegoeHWW Pa3NUYHBbIX MEPONPUSATUM, CBA3AHHbLIX C peanu3aument HaLuMOHaNbHOro
npoekta "Obpa3zoBaHue’, NCNONb30BAaHMEM COOTBETCTBYHOLLEN MHPPACTPYKTYpPbl, KAAPOBbLIX U
(bMHAHCOBbIX pecypcoB, AOMKHO BbITb 0b6ecneyeHo nx MHPOPMaALMOHHOE CONPOBOXAEHME, B
TOM 4ucie B CpeacTBax MaccoBoM MHGMOPMauUMK, COUMANbHBIX CeTAX, Ha CcanTax
obpazoBaTeNibHbIX OPraHn3aumin C UCMONb30BaHMEM PUPMEHHON CUMBOJIMKMA HALIMOHAIbHOTO
npoekTa "Obpa3zoBaHue”.

MHdopmauma 06 yuactmm LleHTpoB "Touka pocta” B MeponpusaTMaX HanpaBnsercs
(denepanbHOMy onepaTopy B paMKax eXXekBapTasibHOr0 MOHUTOPUHTA.

6. Tpeb6oBaHus Kk puHaHcoBOMY 0becneyeHuto LleHTpoB "Touka
pocra”

®duHaHcoBoe obecneyeHne QYHKUMOHMPOBAHMA LleHTpoB "Touka pocTta” BKOYaeT 3aTpaThl B
coorBeTcTBMM ¢ O6WMMKM TpebBOBAHMAMM K ONpeseNneHn0 HOPMATMBHbIX 3aTPaT HA OKa3aHue
rocyoapCTBeHHbIX (MyHMUMNANbHbLIX) ycnyr B cdepe [AOLWKOMbHOrO, HayanbHOro obuiero,
OCHOBHOro obuiero, cpegHero obuwero, cpegHero npodeccMoHanbHOro 06pa3oBaHus,
L0NOSIHUTENbHOTO 06pa30BaHUS AeTer U B3POC/bIX, LONOAHUTENBHOrO NPOMECCMOHaNbHOro
obpa3oBaHMsa 4N MU, UMEKWMX WAM  MOMyyallWwmx cpefHee npodeccrmoHanbHoe
obpasoBaHue, nNpodeccMoHanbHOro 0byvyeHus, NpUMeHseMbIMM Mpu pacyeTe obbema
cybcmamm Ha dmHaHcoBOe obecneyeHne BbIMOMHEHUS rOCYAAPCTBEHHOIrO (MYHULMMNANBHOIO)
3a[aHUS HAa OKaszaHWe roCyAapCTBEHHbIX (MYHMUMMANbHBLIX) YyCayr (BbiNOMHEHME pabor)
roCygapCTBEHHbIM  (MYHUUMMANbHbIM)  yYpeXAeHueM,  YTBEePXAEHHbIMU  MPUKA3OM
MuHnpoceeweHus Poccumn ot 20 Hos6ps 2018 . N 235 1 BkAOYaKOLWMMM B TOM YnUChE:

- onnaty TpyAa nepjarorMyecknx paboTHWMKOB 06Lieobpa3oBaTenbHOW OpraHM3auuu,
obecneumBatowmx pyHKLMoHNpoBaHue LleHTpos "Touka pocTa’;

- npumobpeTeHne AOCTaTOYHOro 06beMa OCHOBHbIX CPEACTB M MaTepuasbHbIX 3anNacos, B TOM
yncne pacxoHblX MaTep1anos, ana obecneveHms peanusaumn 06pasoBaTebHbIX NPOrpaMMm
B 06beMe, He0H6X0aMMOM A1 HENPEPbLIBHOM peanu3aunn obpasoBaTesibHOro npouecca;

- obecneyeHne Tekylen OesTeNbHOCTM 06w eobpa3oBaTeNibHOM  OpraHM3auuu  no
obecneyeHnto obpasoBaTeNlbHOroO npoLecca.

Mpn dopmuposaHmmn bBropxeTta cybvekta Poccuiickon Pepepaummn (MectHoro GropkeTa) Ha
oyepedHOM rod M MNAAHOBbIM Mepuof HeobxoguMMo npenycMaTpuBatb  BOlOaKeTHble
aCCUrHOBaHMUA B obbeme, HeobxogpumMoMm  anga  dwuHaHcoBoro  obecneyeHus
dYHKUMOHUPOBaHUS LleHTpoB "Toyka pocTa’, B TOM uucie C y4yeToM COOTBETCTBYHOLLEN
MHOEeKCcaumm.



7. 3aKnounTeNbHbIE NOJIOXEeHUSA

Mpun peanusauuu MeponpuaTUi B LEnsxX CO34aHUsS U QyHKUMOHMpoBaHua LleHTpoB "Touka
pocta’" cybvekT Poccuiickon @epepaumm obecneunBaeT cobniogeHve  TpeboBaHWIA
QHTMMOHOMOJIBHOIO 3aKOHOAATENbCTBA M 3aKOHOAATENbCTBA O KOHTPAKTHOM cucteMe B chepe
3aKynoK TOBapoB, pabor, ycnyr ansg obecnevyeHus rocyaapCTBEHHbIX U MYHULMNANbHBIX HYXA,
B TOM uucnie B 4Yactn obecrnevyeHns nosblileHns 3PheKTUBHOCTU, UCKIIOYEHUS OrpaHUYEeHUs
Kpyra MnOCTaBWMKOB W MOCTaBnsemMoro o60pyaoBaHWS, MOBbIWEHUS pPe3ynbTaTUBHOCTU
OCyLLeCTBNEHMUS 3aKynok, obecneyeHns NpO3paYHOCTWU, NPEeAoTBPALLEHMS KOppynuuu W
ApYyrux 3noynotpebneHui.

Mpu ocywectenennn cybvektamm Poccuiickon Megepaumm 3akynok ToBapos, pabor, ycayr ¢
uenbo npuobpeteHnss 060pPyAOBaHMS, PaCXOOHbIX MATepuanos, Cpeacts obyuyeHus u
BOCNMTaHUS B Lensx co3pgaHmna LleHTpos "Touka pocta” 3a cuet cybcnanmn us denepanbHOro
6ropkeTa 6roaxeTaM cybbekToB Poccuiickon Menepaumm Ha COOUHAHCUMPOBAHWE PaCXOAHbIX
obs3atenbctB cybbekToB Poccuiickon Mepepaumm:

- obecneuynBaeTcs LEHTpanu3aLmsa 3aKynok B nopsagke, onpeaeneHHoOM NYHKTOM 7 cTaTbu 26
(PenepanbHoro 3akoHa "O KOHTpaKTHOM cucTeMe B chepe 3aKynok, ToBapoB, paborT, ycnyr ong
obecneyeHuns rocyaapCTBEHHbIX U MYHULMNANBHBIX HYXA,";

- MPUMEHSETCA HALMOHANbHbIA pEeXMM B COOTBETCTBMM C TpeboBaHMAMM (CTatbm 14
(denepanbHoro 3akoHa ot 5 anpens 2013 r. N 44-®3 "O KoHTpakTHOM cucteMe B cdepe
3aKyrnok ToBapoB, pabot, ycnyr gns obecneyeHns rocyfapCTBEHHbIX M MYHMUMMANbHbIX

HY>X A"

Kpome Toro, mpu ocyuiectBneHmMm 3akynok cybbektamu Poccuiickor @epepaumu OOMKHbI
ObITb YUYTEHbI:

- NonoxeHus noctaHoBneHus NpasutenbctBa Poccuiickon @epepaumm o1 03.12.2020 N 2013
"O MMHMMANbHOM Aone 3aKyrnoK TOBapOB POCCUMCKOrO NPOUCXOXAEHUS";

- NonoxeHus noctaHoenexus Npasutenbctea Poccuiickon @epepaumm ot 03.12.2020 N 2014
"O MMHMManbHOM 0053aTenbHOM [O0sie 3aKYNOK POCCMMCKMX TOBApPOB U ee [OCTUXEHMM
3aka3unkoM" (BMecte ¢ 'TlonoxkeHneM o TpeboBaHMAX K COAEPXAHUIO M dopMe oTyeTa 06
obbeMe 3aKymoOK POCCMMACKMX TOBApOB, B TOM 4MCie TOBApOB, MNOCTaBMSEMbIX MNpwu
BbINOSIHEHUM 3aKynaeMbliX pPaboT, OKA3aHUM 3aKyMaeMbIX YCAYr, OCYLEeCTBAEHHbIX B Lenax
LOCTUMXKEHUS 3aKA3YMKOM MUHUManbHOM 00s3aTenbHOM JO0AM 3aKynoK, O TpeboBaHMsAX K
coaepXaHui O0OOCHOBAHMS HEBO3MOXHOCTM  AOCTMXKEHWUSI 33aKa3uMKOM  MWHMUMAJIbHOM
0693aTenbHOM 40U 3aKYNOK POCCUMCKMX TOBAPOB (B TOM YMC/ie TOBApOB, MOCTaBASEMbIX NPU
BbIMNOSIHEHUM 3aKynaembiX paboT, OKa3aHMM 3aKynaemblX YCIyr) OTAENbHbIX BMAOB, MpU
OCYWEeCTBNIEHUM  3aKYMOK  KOTOPbIX YCTAHOBNAEHbl OrpaHMYeHUs [AOMycka TOBApOB,
NMPOUCXOAALMX M3 WMHOCTPAHHbIX FOCYAapCTB, O NOpsAKe NOArOTOBKM M pa3sMelleHus B
eaMHOM WMHDOPMALMOHHOM CcucTeMe B cdepe 3aKymokK TakuMx OT4yeTa M 0OO0CHOBaHMS',



‘TlonoxeHneM 0 nopsiake, KpUTEpUSAX M NOCNenCTBMM NPOBEAEHMS OLLEHKU BbIMONHEHUS
3aKa3uMKoM 0053aHHOCTM OOCTUXKEHUS MWMHMMANbHOM 00£3aTeNbHOM OOAM  3aKYMOK
POCCUMACKMX TOBAPOB (B TOM YMC/Ie TOBAPOB, MNOCTABASEMbIX MPU BbINOAHEHUN 3aKyNaeMbIX
paboT, OKa3aHWM 3aKymaemblX YCAyr) OTAEeNbHbIX BWAOB, NPU OCYWECTBAEHUM 3aKYyNoK
KOTOPbIX YCTAHOBMEHbI OrpaHWYeHUs AOMyCcKa TOBApOB, NMPOMCXOOAWMX U3 MHOCTPAHHbIX
rocyfapcrs”).

lpunoxeHue N 1

K Memoduyeckum pekomeHAauUsM

KOMMJNEKC MEP ("OOPOXHAS KAPTA") MO CO3AAHUIO U
OYHKUMOHNPOBAHUIO B OBLLEOBPA30OBATEJIbHbIX
OPFAHU3ALUAX, PACNIONTIOXKEHHbIX B CEJIbCKOW
MECTHOCTU U MAJIbIX TOPOAAX, LEHTPOB
OBPA30BAHUS ECTECTBEHHO-HAYYHON, U
TEXHOJIOTMYECKOM HAMPABNIEHHOCTENM "TOYKA POCTA"

N HanMeHoBaHue OTBEeTCTBEHHbIN Pesynbtar Cpok
MeponpuaTus
1. YTBEpXOEHbI: PernoHanbHbIM PacnopsiguTencHbil [He no3gHee 31
- DO/MKHOCTHOE KOOpAMHaTOp QKT perMoHanbHoro [aHBapsa X <2> roga
NMLO B COCTaBe opraHa
perMoHanbHOro MCMONHUTENBHOM
BE€LOMCTBEHHOrO BNaCTH,
NpoeKTHOro odumca, OCYLLeCTBASAOLLErO
OTBETCTBEHHOE 33 rocynapCcrBeHHoe
co3paHue u yripaBneHue B
OYHKUMOHUPOBAHUE chepe
LeHTpoB "Touka 06pa3oBaHus
pocta’; (nanee -
- NoKasaTenu pacnopsauTenbHbIi
nedaTenbHOCTH akT POUB)
LeHTpoB “Touka
pocTta’;
- TUNOBOE




lNonoxeHue o
neaTenbHOCTH
LleHTpoB "Touka
pocTa” Ha
TeEppUTOPUN
cybbekTa
Poccuimckon
Denepaunmn

- nepeyeHb
obueobpazoBaTesnb
HbIX OPraHn3aumn,
PacnoNOXeHHbIX B
CenbCcKom
MECTHOCTU U MasblX
ropogax, Ha 6ase
KOTOpPbIX
nnaHupyetcs
co3paHue LieHTpos
"Touka pocra”

3aKynKku TOBapoB.,
pabort, ycnyr ans
co3gaHus LleHTpos
"Toyka pocrta”

KoopAMHaTop

npoBeaeHuM
3aKynok

ChopMuMpoBaH U PervMoHanbHbIN MNucbmo CornacHo
COrnacoBaH KOOpAMHATOP, benepanbHOro OTLENbHOMY
MHDPACTPYKTYPHbIN [PeaepanbHbii oneparopa u rpaumky
nnCT onepatop pacnopsanTenbHbIN

akT POMB
O6bsBneHbl PernMoHanbHbIN N3BeweHuns o He no3aHee 1

anpensa X roga

ChopmupoBaHbl
NpOeKTbI
30HWPOBAHUS
LleHTpoB "Touka
pocta”

PernoHanbHbIN
KoopAMHaTOp

PacnopsigmMTenbHbii
akT POUB

He no3gHee 1
anpenst X roga

[NpoBeneH
MOHUTOPUHT paboT
Nno NpUBELAEHUIO
nnowanok LleHtpos
"Toyka pocta” B
COOTBETCTBME C
MeToANYEeCKUMMU

PernoHanbHbIN
KoopAMHaTOp

Mo ¢popwme,
onpenensieMom
MuHnpocBeLweHns
Poccun nnm
(DenepanbHbIM
onepaTopom

25 asrycta X roaa,
nanee exerogHo




peKkoMeHAaUUaIMU
MuHNpocBeLweHus
Poccum

6. Hauano pabotbl PerMoHanbHbIN MHdbopmaumoHHoe |1 ceHTbps X roaa
LleHTpoB "Touka KoopAMHaTop ocseweHne 8 CMU
pocta”

7. ExxekBapTanbHbI  |PerMoHanbHbIN OTyet 1 okTa6psa X roga,
MOHWUTOPUHT KoopAMHaTOp (DepnepanbHoMy nanee -
BbIMONHEHMS onepatopy no e)XeKBapTa/ibHO B
nokasartenew nToram TeyeHue 2-x net
CO34aHUSA U MOHUTOPUHTA
OYHKUMOHUPOBAHUS
LeHTpoB "Touka
pocta”

<2> X-rof nonyvyeHus cybcmuamm.
lpunoxeHue N 2

K Memoduyeckum pekomeHOauUsSM

MUHUMAJIbHbIE UHOUKATOPDBI U MOKA3ATEJIU
PEAJIU3ALIUM MEPOMNPUATUIA MO CO3AAHUIO U
®YHKUNOHUPOBAHUIO B OBLLEOBPA3OBATEJIbHbIX
OPFAHU3ALUAX, PACNIONIOXXEHHbIX B CEJIbCKOW
MECTHOCTU U MAJIbIX TOPOAAX, LEHTPOB
OBPA30BAHWUS ECTECTBEHHO-HAYYHOM U
TEXHOJIOMMYECKOM HANPABJIEHHOCTENM "TOYKA POCTA"

N HanmeHoBaHue MuHUManbHoe MuHUManebHoe MeToamka pacueta
MHAMKATOPa 3Ha4yeHue B rog, AN | 3HaYeHue B rof ANs|  MWHUMANbHOrOo
(nokaszaTtens) 06weobpa3oBaTtesibH| MaNOKOMMIEKTHbIX [MOKa3aTens B LEenom
bIX OpraHu3aumm, He [obweobpasoBaTtenbH no cybbekTy
ABNSOLLMXCA bIX OpPraHun3aLmnm Poccuickon
MasIOKOMMNIEKTHbIMM Mdenepaunu, B roa,




YucneHHocTb
oby4aroLwmxcs

06w eobpazoBaTenibH
Ol OpraHM3aumm,
0CBAMBAIOLLMX [BA U
bonee yuyebHbIX
npeaMeTa U3 uncna
npeaMeTHbIX
obnacren
"ECTecTBeHHO-
Hay4Hble npegMeThbl’,
"EcTecTBeHHble
Hayku', "MatemaTtuka
“ MHPOpMaTHKA',
"O6wecTBo3HaHME U
eCTeCcTBO3HaHue",
"TexHonorns" n (M)
KypCbl BHEYPOUYHOM
neaTenbHOCTH
obLwenHTennekTyanb
HOWM
HanpaBieHHOCTH C
MCNONb30BaHNEM
CpencTB obyyeHus u
BocnuTaHus LeHTpa
"Toyka pocra” <3>

300
(B roa OTKpbITUS -
150)

100
(B rog, OTKpbITHS -
50)

CyMMa 3HauYeHu
nokasarens no BCeM
o6ueobpazoBaTenbH
bIM OpraHu3aLmsM,
Ha 6a3e KoTopbIX
CO340TCS LLEHTPbI
"Touka pocra”

(uenosex)

YncneHHocTb 60 30 CyMMa 3HaueHun
obyuaroLmxcs (B rog, OTKpbITUSA - |(B rOf OTKPbITUS - |[NOKa3aTens no BCEM
o6weobpazosartenbH|30) 15) obweobpa3oBaTtesnbH
OV OpraHusaumm, bIM OpraHu3aumam,
0CBaMBAOLLMX Ha 6a3e KOTopbIX
LONOJIHUTENbHbIE CO340TCA LLEHTPbI
o6ueobpazoBaTenbH "Touka pocrta”

ble NPOrpammbl
TEXHUYECKON U
eCTecTBEHHO-
Hay4yHOM
HanpaBfeHHOCTYU C
MCNONb30BaHUEM
CpencTs obyyeHus u




BocnuTaHus LeHTpa
"Touka pocra” <4>
(uenosex)

3 |Oons 100 100 100
nefarormyeckmx
pabOTHMKOB LEHTPa
"Toyka pocta’
npoLweawmx
oby4yeHune no
nporpamMmam us
peecTpa nporpamMm
MOBbILEHMS
KBanuoukaumm
henepanbHOro
oneparopa <5> (%)

<3> Mcnonb3oBaHWe cpencTts obopyaoBaHMS, 06y4eHMS M BOCMUTAHUS BO3MOXHO Ha BCEX
ypOBHsAX obwero o6pa3oBaHMs 1 LenecoobpasHo AN peannsaummn ypouHOW U BHEYPOUHOM
AedaTenbHOCTU MO NPOrpamMMaM ecTecTBEHHO-HAYYHOW M TEXHOIOMMYECKOW HanpaBieHHOCTEN.
PacyeTr nokasatens npegycMaTpuMBaeT CYMMWMPOBAHME  UYUC/IEHHOCTM  0Oy4varowmxcs
obuweobpa3oBaTenbHOM OpraHM3aumm, KaXKAblA M3 KOTOPbIX 334€MCTBOBAaH B OCBOEHMMU He
MeHee [OBYX NpeaMeToB, KypCOB, AOMCUMNAMH (MOAyneln) eCcTeCTBEHHO-HAy4yHOW w
TEXHONOMMYEeCKoM HanpaBneHHOCTeW B pamKax peanusauuu OCHOBHbIX
obweobpaszoBaTenbHbIX NpOrpaMM. YunTbIBalOTCS yuebHble npeaMeTbl U3 YMCIA NpeaMeTHbIX
obnacten "MateMaTnka u nHpopMaTmka', "ObLecTBO3HaHME M eCcTeCcTBO3HaHKeE", "TexHonorus’,
"ECTeCTBEHHO-Hay4yHble npeameTbl’, "ECTecTBEHHble Hayku" u (MAKM) KypCbl BHEYPO4YHOM
LeaTenbHOCTU, peanu3yemble C UCNOJIb30BAHWEM CPeAcTB 006yvyeHns u BocnutaHus LleHTpos
"Touka pocta”. B cnyyae, ecnm B 06weobpa3oBaTtenbHOM OpraHM3aumnm, obwasa YMCNeHHoCTb
00y4aloLLMXCS MeHbLUE YKA3aHHOMO 3HaYeHUs), 3HaYeHMe MoKasaTens AOMKHO COCTaBAATb He
mMeHee 80% oT 06Len YNCNEHHOCTU 0OyYarOLLMXCS.

<4> B cnyyae, ecim B obuweobpa3oBaTenbHOM OpraHu3aumu, 06wWas YMUCIEHHOCTb
00yyalolmMXCs MeHblle 3Ha4yeHWus, YKa3aHHOro B nokasatene 1, 3HayeHue nokaszartens
LOMKHO COCTaBnsitb He MeHee 20% oT o6wen u4ucaeHHOCTM obydyawowmxca. [Ons
MasIoOKOMMIEKTHbIX 061e0bpa3oBaTeNbHbIX OpraHM3aumMin 4ONYCKAETCS OTCYTCTBME NULLEH3UM
Ha [JononHuTeNnbHoe 0Opa3oBaHWe W peanu3yemblX MNPOrpamMMm  AOMOSIHUTENIbHOMO
obpazoBaHus.

<5> B cootBeTcTBMM C NyHKTOM 2 YacTm 5 ctatbm 47 @epepanbHoro 3akoHa ot 29.12.2012 N
273-03 "0O6 ob6pasoBaHun B Poccuiickon @epepaumm” nNOBbiWEHWE KBaNUPUKaLMM
negarormyeckux paboTHMKOB OCYLLECTBASIETCS He pexxe 04HOro pasa B Tpu roga. [osbiweHne
KBanudukaumMm neparormyeckoro paboTHMKa ueHTpa "Touyka pocTa” 3aCyMTbiBAeTCs npu
HaMumMm LEenCTBYIOLLEro (C AaTbl MPOXOXAEHUS NpoLwwnio He 6onee 3 neT) yaoCTOBEPEHUs O



NOBbIWEHMM KBanUdMKaLMK No NporpamMmaM, COOTBETCTBYHOLMM HanpasneHHOCTaM LleHTpa
"Touka pocTa’, UM NpoxoxpeHun obyyvyeHus nNo nporpamMmaM @enepanbHOro onepatopa.
Takxxe y4yuTbiBaeTCa Hanuuume y negarormyecknx paboTHUMKOB YAOCTOBEPEHUI O MOBbILLEHUU
KBanndukauum no nporpammam mn3 MegepanbHOro peectpa 06pa3oBaTeNibHbIX MpPOrpamm
L0NOSIHUTENbHOMO NpodeccMoHanbLHOro 06pa3oBaHMA.

lpunoxeHue N 3

K Memoduyeckum pekomeHAauUsSM

NEPEYEHb OBLLEOBPA3OBATE/IbHbIX OPTAHU3ALIMIA, HA

BA3E KOTOPbIX MJTAHUPYETCA CO3OAHUE U

®YHKUMOHUPOBAHUE LIEHTPOB ObPA3OBAHMUS
ECTECTBEHHO-HAYYHOW U TEXHOJIOTMYECKOM
HAMPABJIEHHOCTEM "TOUKA POCTA"B ___ TOAY B
PAMKAX ®ELEPAJIbHOIO NMPOEKTA "COBPEMEHHAA
LUKONA" HAULMOHAJIbHOIO NPOEKTA "ObPASOBAHUE" B

(HAUMEHOBAHWUE CYBbEKTA POCCUHNCKOWN

PEOEPALIUN)
N n/n  |HaumeHoBaHu|HanumeHoBaHu [KOpuamyeckmin| YncneHHocTb [ManokomnaekT
e e agpec obyyarowmxcs| Has (aa/Her,
MyHMUMNanbHo| 06weobpaszos [06weobpasosa KOMYeCcTBO
ro aTeNibHOM TeNIbHOM Knaccos-
006pa3oBaHMs | OpraHM3aumu, | opraHmMsauum KOMMNEKTOB)
Ha 6ase (no ycrasy)
KOTOpoOM
nnaHupyetcs
co3paHue
LleHTpa "Touka
pocta”

lMpunomerue N 4



K Memoduyeckum pekomeHOauUsSM

TUNOBOE NOJIOXXEHUE O LEHTPE OBPA3OBAHUA
ECTECTBEHHO-HAYYHOW U TEXHOJIOTMYECKOM
HAMNPABJIEHHOCTEM "TOUKA POCTA" HA BA3E
<HAMMEHOBAHMUE OBLLEOBPA30BATE/IbHOM
OPTAHU3ALUN>

1. O6wue nonoxxeHus

1.1. UeHTp o6pa3oBaHMsl eCcTecTBEHHO-HAYYHOM WM TEXHOMOrMYeCKOM HanpaBieHHOCTEN
"Touka pocTta’ Ha 6ase <HauMmeHOBaHWe 06uieo0bpa3oBaTeNbHOM OpraHM3aumMu> (panee -
LleHTp) co3paH C uenbio pa3BuTUS Y 0OY4AOWMUXCA eCTECTBEHHO-HAYYHOM, MaTeMaTUUYEeCKON,
MHPOPMALMOHHOM rPaMOTHOCTU, GOPMUPOBAHUS KPUTUYECKOTO U KPEaTUBHOMO MbILLIEHUS,
COBEpLUEHCTBOBAHUS HABbIKOB €CTECTBEHHO-HAYYHOM U TEXHONOMMYECKON HanpaBieHHOCTeMn.

1.2. LleHTp He 9BNseTcs opUANYECKUM NULOM U OEUCTBYET AN19 AOCTUXKEHUS YCTaBHbIX Lenen
<HaMMeHoBaHue 06l eobpa3oBaTeNibHOM OpraHM3auuKn> (ganee - YupexneHue), a Takxe B
Lensx BbIMOJAHEHUS 33434 M [OCTMXKEHUS MOKasaTenem WM pe3ynbTaToB HALMOHANbHOMO
npoekra "ObpasoBaHue”.

1.3. B cBoen pestenbHoctn LleHTp pykoBoacTtByetcs DepepanbHbiM 3aKOHOM Poccuickon
QPenepaumm o1 29.12.2012 N 273-®3 "06 obpa3zosaHum B Poccuickon Menepaumn’, ,
APYrMMW  HOPMATMBHbIMM  AOKYMEHTaMW  MuHUCTEpCTBA npocBeleHuss  Poccumnckon
Mdenepaumn, MHbIMM HOPMATMBHbLIMM NPaBOBbIMM akTamu Poccuitckor  ®epepauun,
NporpamMMoi pasBuTUS <HAMMeHOBaHWe 06l eobpa3oBaTeNbHOM OpraHM3auMu>, NaaHamMu
paboTbl, yTBEPXKAEHHBIMU yupeauTenemM u HactToawmm NonoxeHuem.

1.4. UeHTp B cBOEN OeATENbHOCTM MNOAYMHAETCS PYKOBOAUTENID YUpexaeHus (ampexkTopy).

2. Lenu, 3apaun, pyHkumum peatenbHoctn LleHTpa

2.1. OcHoBHOM Uuenblo pesdtenbHocTM LleHTpa siBNseTcs CoBepLUeHCTBOBAHWE YCNOBUM ANS
MOBbILWEHMS KayecTBa 06pa3oBaHUs, pacliMpeHns BO3IMOXHOCTEN 0By4aloLMXCS B OCBOEHUU
y4yebHbIX NpeaMeTOB  eCTeCTBEHHO-HAyYHOM M TEeXHOJIOrMYECKOW  HanpaBfieHHOCTeN,
nNporpamMM  AONOMHUTENbHOrO  0OpPa30BaHWMS  €CTECTBEHHO-HAYYHOM U TEXHUYECKOM
HanpaBfeHHOCTEN, A TAKXKe AN NPAKTMYEeCKOoM oTpaboTkM yyebHOro matepmana no y4ebHbiM

npegmeTam "®usnka’, "Xumus", "buonoruns’”.



2.2. 3apavamu LleHTpa aBnstoTcs:

2.2.1. peanu3aums OCHOBHbIX 06wWeobpa3oBaTenbHbIX NPOrpamMM no yyebHbIM NpeaMeTam
eCTeCTBEHHO-HAay4YHOM W TEXHOJIOrMYEeCKOM HanpaBfeHHOCTER, B TOM 4MCIe B paMKax
BHEYPOYHOM AesTenbHOCTM 0byyarowmnxcs;

2.2.2. pa3paboTka u peanunsaums pasHOypPOBHEBbLIX AOMOAHUTENbHbIX 00LLe06pa3oBaTebHbIX
NpOrpamMM  ecTeCcTBEHHO-HAaY4YHOW WU TEXHUYECKOW HanpaBNeHHOCTeM, a TakKXkKe WHbIX
nNporpamm, B TOM Yncie B KaHUKYNSAPHbIN Nepuoa;

2.2.3. BoBievyeHMe 0Oy4YawLMXCA M  NeaarorMyecknx paboTHMKOB B MPOEKTHYH
LesATeNbHOCTb;

2.2.4. opraHmM3aumsi BHey4yeOHOM [esATeNbHOCTM B KaHMKYNSPHbIM nepuog, pa3spabotka u
peanu3aumsi COOTBETCTBYHOLWMX 0Opa3oBaTeNibHbIX MPOrpamMM, B TOM 4ucCie ANa flarepen,
OpraHM30BaHHbIX 06pPa30BaTeIbHbIMM OPraHN3aLMIMU B KAHUKYASIPHbIN NEPUOA;

2.2.5. nosbiweHne npodeccMoHanbHOro MacTepcTBa neparornyecknx paboTtHMKoB LleHTpa,
peanu3yWwmnx OCHOBHbIE U AONONHUTENbHbIE 00LLe0bpa3oBaTeNbHble NPOrpaMMbl.

2.3. LleHTp Ans [OCTUXEHMS LLENU M BbINOJHEHMS 33434 BNpaBe B3aMMOAENCTBOBATD C:
- pa3nuyHbIMKM 06pa30BaATE/bHBIMU OpraHM3aumsamMm B GOpMe CETEBOr0 B3aMMOAENCTBUS;

- C MHbIMM 0bOpa3oBaTeNlbHbIMKU OpraHU3aLmMsiMuK, Ha Hase KOTOpbIX CO3A4aHbl LLeHTpbl "Touyka
pocTa”;

- C @enepanbHbIM  ONEPATOPOM, OCYLLECTBASKOWMM  QYHKUMKM MO  MHGDOOPMALUOHHOMY,
METOAMYECKOMY M OpraHU3auMOHHO-TEXHUYECKOMY COMPOBOXAEHUIO MEPONpUITUI MO
CO34aHUI0 U (DYHKUMOHMPOBAHMUIO LEHTpOB “Touka pocTa’, B TOM 4uc/ie Mo BOMNPOCaM
NOBbILWEHMS KBaNMbMKaLUKM negarornyecknx paboTHUKOB;

- 06yyYaLWMMNUCA U poaUTENAIMU (3aKOHHBIMUM MpeacTaBuTensMm) obyyatoLmxcs, B TOM yncne
C MPUMEHEHMEM AUCTAaHLUMOHHbIX 06pa30oBaTe/bHbIX TEXHONOTUA.

3. Mopsapok ynpaenenus LleHtpom "Touka pocra”

3.1. PykoBoguTenb YupexaeHusi M3gaeT NOKaNbHbIi HOPMATMBHbLIM aKT O HA3HAYEHWUM
pykoBoauTens LleHTpa (KypaTtopa, OTBETCTBEHHOrO 3a GYHKLUMOHMPOBAHME M pa3BUTUE), A
TaKxe 0 co3pnaHuu LUeHTpa u ytBepxaeHumn NonoxeHue o gestenbHocTu LleHTpa.

3.2. PykoBoguteneM LeHTpa MOXeT ObiTb Ha3HAayeH COTPYAHMK YupexaeHus M3 uucia
PYKOBOAALMX U Nefarornyeckmx paboTHUKOB.

3.3. PykoBoguTens LieHTpa 0643aH:

3.3.1. ocywecTBnsATb ONEpPAaTMBHOE PyKOBOACTBO LleHTpoMm;



3.3.2. npeactaBnstb  MHTepecbl LleHTpa N0  [OOBEPEHHOCTM B MYHMUMMANbHBIX,
roCy4apCTBEHHbIX OpraHax pernoHa, OpraHM3aumax Ang peanusauuu uenemn u 3agad UeHTpa;

3.3.3. oTunTbIBaTLCA Nepen PykoBogutenem YupexaeHus o pesynbratax pabotol LleHTpa;

3.3.4. BbINONMHATb WHble 00A3aHHOCTU, NPeayCMOTPEHHblE 33aKOHOAATENbCTBOM, YCTaBOM
YupexaeHus, LOMKHOCTHOM MHCTPYKLUMEN U HacToswmM [onoxeHuemM.

3.4. Pykosogutens LleHTpa Bnpase:

3.4.1. ocywecTtBnaTb pacCTaHOBKY KagpoB LleHTpa, npuem Ha paboTy KOTOPbIX
OCYLLECTBNISAETCA NPUKA30OM PyKOBOAUTENS YupexaeHus;

3.4.2. NO COrNacoBaHW C pykoBoguTenem YupexaeHus OopraHuM3oBbIBaTb Y4yebHOo-
BOCNMTaTENbHbIM Mpouecc B LleHTpe B COOTBETCTBMM C LENIMM M 3adavamu LeHTpa u
OCYLLECTBNSATb KOHTPOJb 33 €ro peanusaumen;

3.4.3. ocywecTBnaTb MOArOTOBKY OOy4YaloWMXCS K Y4aCTUO B KOHKYypCax, OAMMNUAAAX,
KOH(dEepPEHUMSAX U MHBIX MEPONPUATUSX NO NPOPUII0 HANpaBNeHUn gesTenbHoCcTH LleHTpa;

3.4.4. no cornacoBaHMK C pykoBoauTenem YypexaeHus OCyWweCTBNATb OpraHM3aumio U
nposegeHne MeponpuaTMin No NPoduI0 HanpasneHnn geatenbHocTH LleHTpa;

3.4.5. ocywecTBnsTb WMHble NpaBa, OTHOCAWMECS K [AesTenbHocTM LleHTpa M He
NpoTMBOpEYaLLME LensM U BMAAM LesTeNbHOCTM 0Opa3oBaTeNbHOWM OpraHu3aumu, a Takxke
3aKoHoAaTenbCTBY Poccuitckoin Depepaumun.

lpunomerHue N 5

K Memoduyeckum pekoMeHOayusim

PEKOMEHAOALMU MO UCMNOJIb3OBAHUIO CTAHOAPTHOIO
KOMIMJIEKTA ObOPYAOBAHUA LIEHTPA "TOYKA POCTA" INPU
PEAJIU3ALMU NPOrPAMM ECTECTBEHHO-HAYYHOU U
TEXHOJIOMMYECKOM HANPABJIEHHOCTEWN

[epeyeHb CTaHAAPTHOroO KOMMNekTa 060pyaoBaHUs ons ocHaweHus LleHtpos "Touka pocra”
CpOPMUPOBAH C y4EeTOM psaaa NPUHLMMIOB, B TOM YKUCNE:

[puHUMN npeeMCTBEHHOCTM cucTteM obopynosaHusa. ObopygooBaHue [AsS MpOBeaeHUs
YYEHMYECKMX NPaKTUYECKUX paboT aBnsetcs obwum Ans ypoBHENM OCHOBHOro obuiero u
cpegHero obuwero o6bpasoBaHus. B cucteme  HarnsigHbIX  CpeactB obyyeHus M
LEeMOHCTPaUMOHHOr0 060pyaoBaHNS UMeTCS 6a30Bble 31eMeHTbl, 0blwme 419 OCHOBHOMO
obwero u cpegHero obwero o6bpasosaHua. Lndposas nabopatopusa mu obopyaoBaHue



obuiero HazHayYeHMs NO3BONAT 0b6ecneynBaTb AeATeNbHOCTb 0OYYAOWMXCS Kak B OCHOBHOM,
TaK M B CTaplen LWKone, a B COBOKYMHOCTM C uMdpoBbiMM nabopatopusamm no ¢dusuke,
6MONOrMN U XMMUU - NPAKTUYECKYHD AEATENbHOCTb B PaMKaX U3Y4YeHUS eCTeCTBEHHO-HAYUHbIX
npegmeToB B 10 - 11 knaccax Ha yrnybneHHOM ypOBHe.

[pUHUMN CcOYeTaHMs KIACCMYECKMX U COBPEMEHHbIX CpeacTB M3MepeHuin u cnocobos
3KCNEepUMEeHTaNbHOro  MCcnegoBaHus  gBneHun. B coctaB  obopynoBaHus  BXOAAT
Knaccuyeckue CpeactBa M3MepeHus (Hanpumep: AUHAMOMETPbI, CTPENOYHbie amnepMeTp u
BONILTMETP) U undpoBbie Npubopbl (Hanpumep: UMPpPOBbIE BeCbl, CEKYHAOMEP) U OATUMKM.
CobniogeHne 3Toro npuHUMnNa uMeeT ocoboe 3HayeHue AN YPOBHS OCHOBHOro obuiero
0bpa3oBaHMs, MOCKOMbKY 34eCb MPOMCXOAMT 3HAKOMCTBO €O crnocobamu wm3MepeHus
bOU3MYECKMX BenuYMH, QopMupyeTcs MOHMMaHWe MNPUHLUMNOB [OEWCTBUA  aHANOr0OBbIX
n3MepuTenbHbiX NpubopoB M obecrneynBaeTcs nepexond K MCNOSib30BAHUIO UHCTPYMEHTOB
undposon nabopatopum.

MpyHUMN  nNpuopuTETa YYEHMYECKOro 3IKCNEepUMMEHTa A4a9 peanusaumm  CUCTEMHO-
LesTeNbHOCTHOrO noaxopa. Peanunsaumsa cMCTEMHO-AESTENbHOCTHOrO Noaxoaa B obyyeHuu
eCTeCTBEHHO-Hay4YHbIM npeaMeTaM 6asupyetcs B NepByl oOyepelb HA BOBEYEHUM
00yyaloLLmMXCS B MPAKTUYECKYH [esTeNbHOCTb NO MPOBEAEHUIO HAONIOAEHMI U ONbITOB.
[M03TOMY 3HauMTeNbHas 4acTb HAGMOAEHMI U OMbITOB, KOTOpPble B TPAAULMOHHOM MeToAMKe
npeanaranncb Kak 4eMOHCTPaLMOHHbIE, MepeHeceHbl B pa3psan ydeHuueckux pabort. Cheayet
OTMETUTb, YTO B HaCTOSILLEE BpPeMS n3ydeHne hU3nKK, XMMrUm 1 BMoNorMmM B OCHOBHOW LIKONe
M Ha 63a30BOM ypOBHE CTapLlei LWKO/bl OPUEHTUPYETCS HA OCBOEHWE eCTECTBEHHO-HAY4YHOM
rPaMOTHOCTH, KOTOpPOe wuaeT 4yepe3 pas3BuTME CrocOOHOCTEM YYaLMXCS aHANM3UPOBaTb
pa3HOO6pPa3Hy ecTeCTBEHHO-HAYYHY MHAOPMALMIO U UCNONb30BaTb MOyYEHHbIE 3HAHUS
AN OObACHEHUS SBMEHMM M MPOLLECCOB OKPYXAKLWero Mupa; MOHUMMATb OCOBEHHOCTU
MCNONb30BaHMSA METOAO0B eCTeCTBO3HAHWUS LS MOJYYEHWMS HAYYHbIX [AAHHbLIX; MPOSBAATb
CaMOCTOATENbHOCTb CYXXAEHWA U NMOHUMATb POSib HAYKU U TEXHONOMMYECKMX MHHOBALWMMA B
pa3BuTMM 0OLLEeCTBA; OCO3HABATb BAXKHOCTb HAYYHbIX UCCNEA0BAHMA M UX CBS3b C HALWWUM
MaTepuanbHbIM  OKPYXXEHMEM W COCTOSIHMEM OKpyxkatowen cpeabl. OpueHTaums Ha
eCTeCTBEHHO-HAY4YHYI0 TPAMOTHOCTb MpeanonaraeT akueHT Ha MeTOAONOMUI0 HAayKuM WU
HanpsaMyo CBSA3aHO KaK C OBLMM YMCIOM YYEHUYECKUX OMbITOB B KypCaxX eCTeCTBEHHbIX HayK,
TaK M HANpaBNEHHOCTbIO MX Ha GOpPMUPOBAHME CaMOCTOSITENIbHOCTUM AENCTBUM Mpu
npoBeaeHuUn HabNAEHUI, U3SMEPEHUIN N NCCNEa0BAHUMNA.

Mcnonb3oBaHne CpeactB HarngaHoCcTM u yyebHoro obopypoBaHus B yyebHOM npouecce
HanpaBNeHO Ha BbINONHEHUS cefywmx QyHKUMA: obecneunsatoT 6onee NOMHYK M TOUYHYIO
nHpopmaumio 06 wu3y4yaemMoM SBNEeHUM UM obBbekTe M TeM CaMbiM  CNOCOBCTBYHOT
MOBbIWEHUIO  KayecTBa  0Oy4yeHUs; MOMOraloT B  MaKCMMaNbHOM Mepe  pa3BuTb
NO3HaBaTeNlbHble MHTEpPeChbl YYaLLMXCS; MOBbLIWAKT YPOBEHb HAMMSIAHOCTM WU OOCTYMHOCTU
obyyeHuns; yBenMUMBAOT O0ObEM CaAMOCTOATENbHOM paboTbl  yyawMxcs Ha ypoke M
BHEYPOYHOM  OesdTeNbHOCTM;  CO3[aT  YCIOBMS  ONS  OpraHu3aumMmM  NpakTUKO-
OPMEHTUPOBAHHOW MNPOEKTHOM U WUCCNenoBaTeNbCKOM [OeaTefIbHOCTU; AT BO3MOXHOCTb



AOCTyNHee U rnybe packpbiTb cogepkaHuve yyebHOro ™Matepuana, CnocobCcTByHOT
hOPMMPOBAHMIO Y YHALLMXCA NONOXUTENbHBIX MOTUBOB 0OYy4YeHMS.

BaxHenwen yactbto ocHaweHus LleHtpa "Touka pocta” sBngetca umdpoBas nabopatopus,
nepeyeHb OATYMKOB KOTOPOW MO3BONSET MCMONb30BaTb 3Ty NabopaTtopuio Mpu U3yvyeHuwu
bu3nKKM, xumun 1 Guonornn. BeepgeHune B LKONbHbIA 3KCNEPUMEHT LMPPOBbLIX AATYMKOB A4
perncTpaLmm pasfnyHbiX BENMUYUH U BO3MOXHOCTU MCMNOJIb30BaTb KOMMbIOTEP (CMapTdOH unu
NAaHWeT) AN pacyeToB 1 0OOPMNEHUS pe3ynbTaToOB OMbITOB, MO3BONSAET MEPEenTU Ha HOBbIN
KQyeCTBEHHbI YPOBEHb NPOBEAEHUS U3MEPEHWUI, YNIPOCTUB NPOLLECC N3MEPEHUN U NMOBbLICUB
MX TOYHOCTb. [MosBneHre uMdPOBbIX TEXHONOMMI B NabOpaTOpHbIX paboTax NOBbLIWAET UX
aKTyanbHOCTb WM MPUBNEKATENbHOCTb B CO3HAaHWUM COBPEMEHHOINO LIKOJbHWUKA, YCUAUBAET
HarNg4AHOCTb KakK B XOAe OnbiTOB, TaK U nNpu 06paboTke pe3ynbTaToB C MCMOMb30BaHUEM
NpOrpamMMHbIX cpencTs. [1ng 3kCnepMMeHTOB Mo BMONOrMKM U XMMUK 3TO SBASIETCS 3HAYMMbBIM
nepexoAoM OT KaYeCTBEHHbIX HabntoAeHUI U OMbITOB K KOJIMYECTBEHHbIM IKCNEPUMEHTaM.

Mcnonb3oBaHme umMdppoBor nabopatopumm CyLweCTBEHHO M3MEHSET NOAXO0Abl K MPOBEAEHUIO U
LEMOHCTPALMOHHBIX, U YYHEHUYECKMX OMbITOB:

Mcnonb3oBaHue UMPPOBbIX JATYMKOB B KAYECTBE U3MEPUTENbHbIX MHCTPYMEHTOB U3MEHSET
noaxonbl K MpOBEAEHMIO NPSMbIX U3MEPEHUI DU3NYECKMX BENUYMH.

TpaAMLUMOHHO B KayecTBe CPeacCTB M3MEpeHUs MCMOMb30BaNUCh NMPOCTEULLINE UHCTPYMEHTbI
(pblYaXKHbIE BECbI M PA3HOBECHI, MEH3YPKA, BMHAMOMETP, TEPMOMETP) M CTPENOYHble NpUbopsI
(aMnepMeTp 1 BoNbTMETP).

Ncnonb3oBaHue LI,Md)pOBbIX OATYNUKOB MMO3BOJIAET Ha COBEpPLIEHHO ApPYyroM KayeCTBEHHOM
YPOBHE npon3BoOAUnTb n3MepeHuna BpeMEHMU, pacCTosaHU4, MMETb BO3MOXXHOCTb
pernctpupoBeaTtb U Habnaatb M3MEHEeHWe BO BPpEMEHU TaKMX BEINYUH KaK TEMNEPATypa,
3NEeKTPpUYeCkKoe HanpaxeHne, Cuna Toka 1 T.4.

JTM BO3MOXHOCTM MNO3BOJISOT, HanpuMmep, Ha YpokKax (DM3I/IKVI C BbICOKOM TOYHOCTbIO
M3MEPUTb MIHOBEHHYKO CKOPOCTb TE€na, ABMXYLLEroca HEpPAaBHOMEPHO, Habnwopate B
ONHaMKUKe npouecc 3ﬂeKTp0MaFHMTHOl71 MHOYKUUNU, BO3HMKHOBEHNME WU U3MEHEHUE
MHOYKUMOHHOIO TOKa, McCcnenoBatb M3MEeHEHMEe TeMnepartypbl C T€4eHUMEM BpPEMEHU B
npouecce yCtaHoB/1eHUA TENSTOBOIo paBHOBECHUA U T. 4.

Ha ypokax 6uonorMm nosiBNseTcs BO3MOXHOCTb MOMYYUTb KOJMYECTBEHHbIE AAHHbIE MpU
NMpOBeAEHWM OMbITOB, HanpuMep: Npu onpeaeneHun GaKTopoB, BAMSKOLMX HA CKOPOCTb
npouecca (OTOCMHTE3a, MPU M3YYEHUWU AbIXaHUS KOPHEM M NIMCTbEB, NPWU UCCIELOBAHUU
YyCNOBWIA NPOPACTaHMS CEMSH U T.A.

Ha ypokax XMMUM Ha KOJIMYECTBEHHbIM YPOBEHb MEpPEexonsT MpakTuyeckue paboTbl Mo
M3YYEeHUIO npouecca 3NeKTPonn3a, UCCNefoBaHME 3K30TEPMUYECKUX M IHO0TEPMUYECKMX
peakumi, Tennosoro 3ddekrta ropeHmna tonamea U T.4. C MCNONb30BAHMEM TPAAMLIMOHHBIX
"aHanoroBbix" CpeacTts nogobHble WM3MepeHWs BbIMNOAHUTL HEBO3MOXHO. OpHako, npwu



nepexoge Ha uudpoBy nabopaTopuio B TEMATUMYECKOM MNAHUMPOBAHUKM HEOBXOAMMO
npeaycMoTpeTb AO0MONIHUTENbHOE BpeMs Ans obyyeHus pabote € AaTumkamu, BK/O4Yas
COOpPKY 3KCMEPUMEHTANbHOM YCTAaHOBKM C [JaTYMKAMM, CHATME TOKa3aHMM C 3KpaHa
KOMMbOTEpPA, ONpeAeneHne NorpeLlHoOCTeN U3MEPEHUIA.

Ona pabotbl C uUMPPOBLIMM [AATYMKAMM  UCMOML3YETCS CMeuManbHOe MporpaMMHoe
obecrneyeHune, yCTaHOBNEHHOE HA KoMmnbioTep. [ng KOMMYHWMKaUMKM LMOPOBLIX AATUYMKOB,
3aMMCKM M XpaHeHns MHbOpMauUK, MOAYYEHHOM C MX MOMOWb, uudposas nabopatopus
MCMNONb3yeTCs B KOMMNEeKTe C HOYTOYKOM C HeobXxO0OAMMbIM YCTAHOB/IEHHbIM MPOrpaMMHbLIM
obecneyeHuem.

Ncnonb3oBaHWe KOMMNbIOTEPHOW (OPMbI PerncTpaumm nosly4eHHbIX 3HAYEeHUIM U NOCTPOEHMUS
rpadMKoB M3MeHsieT NoAXoAbl K OQOPMNEHUI0 NabopaTOpHbIX M MNpPaKTUYeCKnx paboT
obyyarowmMmcs.

[laHHble, NoNly4YeHHbIe NPy MOMOLLM LMEPOBbLIX A4ATYMKOB, BHOCATCS B 3/1EKTPOHHbIE Tabnuubl,
4YTO NO3BONSET CTPOUTb TrpadUKM 3aBUCUMOCTEM WUCCNEdyeMbIX BEMUYMH HA 3IKpaHe
KomnbtoTepa. Ha ocHoBaHuM 3TuX rpacdvKOB Aenatb BbIBOAbI O XapakTepe 3aBUCMMOCTU
BE/MYMH OT BpEMEHWU WU ApYyrux napametpoB. Ha yrnybneHHoM ypoBHe uenecoobpasHo
obyyaTb NpPOBOAMTb  aAMMPOKCMMALMIO  BblIOpaHHbIX TOYEK WTOrOBOW  rpadumyeckon
3aBUCMMOCTbIO.

TV HOBble BO3MOXHOCTM NO3BOJISOT aBTOMAaTU3MPOBATb PYTUHHbIE MPOLEAYpbl 3an0IHEHNUS
Tabnuu, BbINONHEHME OAHOTUIMHbIX PAaCYeToB, NOCTPOeHUs rpadmkoB. Lindposas dorokamepa
nossonser chotorpacdmpoBaTb COOPAHHYH IKCMEPUMEHTANbHYK YCTAaHOBKY M NPUKPEnuTb
doTorpadmio B 3NEKTPOHHbIM OTYeT. TakMM 00pa3oM, OCylecTBASeTcs nepexon K
0DOpPMNEHUIO INIEKTPOHHOIO OTYeTa O MpOAENaHHOM 3JKCNepUMEHTE, MPOEKTHOM Wau
nccnenoBaTenbckon pabore.

BO3MOXHOCTb MCNONb30BaHMSA BUAEOHAONOAEHUS 3@ NPOLLECCOM BbINOHEHUSI MPAKTUYECKMX
paboT 06y4YaoLWMMMCI U3IMEHSET MOAXOAbI K OLLEHMBAHUIO paboT.

JNeKTPOHHbIM OTYeT O MpPOAEeNnaHHOM nNpakTUYecKor paboTe MOXeT COMpPOBOXAATHCA
npukpenneHHon QoTtorpaduen, KoTopas NO3BONSET OLEHMBATb MPaBUAbHOCTb COOpPaAHHOWM
3KCNEepUMEHTaNbHOW YCTaHOBKKM, 6onee MOMHO onpeaenaTb MOAHOTY M MNPaBUAbHOCTb
NPOAENAHHOIO0  WUCCNeAoBaHWs,  aHanNM3MpoBaTb  [OCTOBEPHOCTb  NPeACTaBEHHbIX
3KCNEepUMEHTaNbHbIX [AaHHbIX. [Ipy OQHOBPEMEHHOM BbINMOAHEHMM PA3HbIMKU TPYNNamu
obyyallmxcs  pasHbIX  MCCnenoBaTenbCkux — paboT  uenecoobpasHO  MCNONb30BaTb
BMAE03anunCb BCero xoaa pabot. B 3ToM ciyyae OLEeHMBATLCS MOTYT He TOSIbKO NpeaMeTHble
pe3ynbratbl, CBA3aHHble C MpPOBEAEHMEeM  KOHKPETHOro  3KCMepMMeHTa, HO #
KOMMYHWKaTUBHbIE U PErynsiTMBHblE OENCTBUA: NIAHUPOBaHUE paboTbl, OTCIEXXMBAHUE XO4a
paboTbl, KOppeKuus niaHa paboTbl, KOMMYHUKALMSA B COBMECTHOM AeATeNbHOCTU, Hannuune
(wnu oTcyTCTBME) KOHGDNIMKTOB M CNOCOOLI MX peLleHus.

Mcnonb3oBaHne LMGpPOBbIX NabOpPaTOpMiA CYLWECTBEHHO PaCLUMPSET CNEeKTP BO3MOXHbIX



ONbITOB M UCCNenoBaHNM, 0COBEHHO 3TO KacaeTcs N3y4yeHnsa 61MoNorMmM n XMMmUN.

PacwupeHne crnekTpa BO3MOXHOCTEM MOXHO MPOMANIOCTPUPOBATL HA MpUMEpPE U3yYeHUs
3N1eKTPOMArHUTHON  MHOYKUMKM B  Kypce &usuku. [lpn  MCNONb30BaHMKU  CTPENOYHOrO
amnepmeTpa TPaaMLMOHHO HabnAaT NnWwb GakT BOSHUKHOBEHUS MHAYKUMOHHOMO TOKa B
NPOBOAHMKE U U3MEHEHWE ero HanpaBneHWs NP U3MEHEHUU CKOPOCTU BHECEHWUS MArHMTa
Mnu  ero nongpHoctn. WMcnonb3oBaHue UMGPOBOro OaTyMka MNO3BOASIET  MOSYYUTb
ocumnnorpammy 3AC MHAYKUMK, BOSHMKAIOLLEN B KaTyLIKe, NPU NposieTe Yepes Hee MarHuTa.
JTO NO3BONISIET CpPaBHMBATbL 3HavyeHMs MakcuMmanbHbix J[C npu nponete yepes KaTyLKy
MarHuTa € pasHbIMKU CKOPOCTSMU U C Pa3HOM NONSIPHOCTbIO, aHANN3UPOBATb BUA NONYYEHHOWM
3aBUCMMOCTH, KOHCTpyMpOBaTb 3KCNepUMeHTaNbHble EENELTZ no N3YYEHUIO
3N1EeKTPOMArHUTHOM MHAYKLMK.

Lindposas nabopatopus no3BonseT OpraHM30BaTb NPOEKTHYIO U y4ebHO-UCCNef0BaTENbCKYHO
LEeSTeNIbHOCTb LWKOJIbHUKOB KaK B paMKax YpPOKOB, Tak U BO BHEYPOYHOM AEeATENIbHOCTW.
Hannume pasHoobpa3HbiXx UMPPOBLIX OATYMKOB [AET BO3MOXHOCTb MPOBOAMTL CaMble
pa3Hoobpa3Hble UccenoBaHMs, ONUPAsCb Ha MHTepechl obyyatowmxcs. B kayectse npumepa
MOXXHO MpPUBECTU UCCNEeLOBaHMUS 3KONOMMYECKON HanpaBNEHHOCTM NO BbiSIBNEHWIO (GaKTOpOB
3arpsi3HeHUsT OKPYXAloLWen Cpedbl, M3YYEeHUIO 3SKOMOrMYeCKOro COCTOSIHUS MOMELLEHUN
WKONbI, MOYBbI, BO3AyXa B HaceneHHOM nyHkTe U T.4. UccneposaTenbckue paboTbl ¢
MCNONb30BaHMEM LMPPOBbIX AATYMKOB LenecoobpasHo npegnarate ydawmmca 10 - 11
KNaccoB B paMkax 00s3aTeNbHOW A8 HUX MPOEKTHOM [LeaTenbHOCTU. BbinonHeHne Takmx
NMPOEKTOB £BNSIETCS OCHOBAHWMEM [O/15 OLEHKM He TONbKO YPOBHS CHOPMMPOBAHHOCTU
NpeaMEeTHbIX pe3y/bTaToB, HO UTOFOBOM OLLEHKW OOCTUXEHUS MeTanpegMeTHbIX pe3ynbTaToB
0byyeHuns: KOMMYHUKATMBHbIX (KOTOpble OLLeHMBAIOTCS Kak B npouecce npoBeaeHus paboTol,
Tak M B npouecce 3alMTbl NpoeKTa WAW WCCNEeLOBaHWS) M PerynstMBHbIX (KOTOpble
OLLeHMBALOTCS B MPOL,ECCe BbINOAHEHUS MPOEKTA).

OcHaweHne pong u3yyeHuss ©&u3MkM NpeacraBneHo B Buae ob6opyaoBaHus  Ans
LEMOHCTPALMOHHBIX OMbITOB M 060pyaoBaHMs Ans nabopatopHbiX paboT M yYeHUYeCKnx
OMbITOB, BKAOYAas 0Oy AN8 eCTeCTBEHHO-HAy4YHOro umkna uudposyto nabopartopuio, a
Takke uudpoByto nabopatopuio no  Pusuke (Kak [ONOAHWUTENbHbIA 3NEMEHT AAs
yrnybneHHoro nsyyeHus Gusnkm).

[leMoHCTpaumoHHoe 06opyaoBaHue obecrneymBaeT BO3MOXHOCTb HabnoaeHMs 60NbLIMHCTBA
M3yyaeMmblX SIBNE€HWUM, NPOLLECCOB M 3aKOHOB. JTO BO3MOXHO MpU ONTUMANbHOM COYeTaHUM
QHANoroBbIX U LMGPOBbLIX CPEACTB HABNOAEHNS, aHAaNU3a U3MepUTENbHOM MHbOpMaumu. Tak,
HanpuMep, ANng Kypca GU3MKM OCHOBHOM LWIKOMbl €CTb BO3MOXHOCTb [AEMOHCTpauumu
KNaCcCMYeCKUX AEMOHCTPALMOHHBIX 3KCNEPUMEHTOB: najeHue Ten B Tpybke HbOTOHa,
AEMOHCTpaUMs OenCTBMS aTMOCPEPHOro AaBneHus, 3akoHa lNackans, MsMeHeHns obbema Ten
Npu HarpeBaHMKU (OXNAXKAEHMM), NPUTSKEHUS MOoneKyn 1 T.4. Habop no anekTpoctatuke paet
BO3MOXHOCTb AEMOHCTpauUMM 3NEeKTPU3auumn Tenl, 3aKOHA COXPaHeHus 3apapa, JMHWUA
HaNPSHKEHHOCTU 3M1EKTPUYECKOro MOons M T.A. U MOXET MCMOMb30BaTbCa Kak 8 knacce npwu



M3YYEHUU 3N1EKTPOMATHUTHBIX SBNEHWIA, Tak U B 10 Knacce npu U3y4yeHUn 3NeKTPOCTATUKM.

Mpv npoBeaeHWM [EMOHCTPALMOHHBIX OMbITOB AO/MKHbI COBMOAATLCS TpeboBaHMS K MX
HarNa4HOCTM (ACHAs U NOHATHAA NOCTAaHOBKA OMbITa), BUAMMOCTM A9 BCEX YYaLLMXCa Knacca
(Np¥ HanWuMKM Menkux peTanew UCNONb3yeTcs UX YBENUYEHHOe M300paxeHue npu NoMoLLM
Be6-KaMepbl), IMOLMOHANBHOCTU U, MO BO3MOXHOCTH, 3aHUMATENbHOCTU (AEMOHCTPALMOHHBIN
OMbIT AO/IKEH BbI3bIBATb MHTEPEC YYALLMXCS, CO34aBaTb MOTMBALMIO K U3YYEHUIO NpeaMeTa) U
ybennTtenbHOCTM (NoKa3biBaTb TOT 3P DEKT, HA AEMOHCTPALMIO KOTOPOro OH Obln HanpaBeH).

OpHako peanu3aums 0eaTenbHOCTHOro noaxofaa B obyyeHun dusmke NepeHOCUT aKLEeHT C
NEMOHCTPAUMOHHOIO  3KCMEepUMEHTa Ha  y4YeHuMyeckun. Hanpumep, no  MexaHuke
nccnenoBaHMe KMHEMATUYeCKUX 3aKOHOMEpPHOCTeW, 3aKOHOB [AMHAMWKK, KonebaTenbHbiX
ABUXEHWUM MNepeHeceHo B YYEHUYECKMM IKCMepuMMEHT C COOTBETCTBYHLWMM Habopom
obopynoBaHus. MNpun n3yyeHunn anekTpoanHamMukm nabopatopHoe obopyaoBaHWe NO3BONSET
nccnenoBaTb He TOMbKO 3aKOHbI MOCTOSIHHOMO TOKA, HO C MCMO/Ib30BaHWMEM KOMMbKOTEPHOMO
ocumnnorpada no3songeTt NnpoHabnaaTb U UCCNEA0BATb INIEKTPUYECKME LLenu NepemMeHHoro
TOKa, 610K AMOLOB MO3BONSET MCCNEA0BATb BONbTAMMEPHbIE XapakTepucTuku auona. Mpu
M3yyeHmm  onTMKM  nabopatopHoe  obopynOBaHME  NO3BONSET  M3YYUTb  3aKOHbI
reoMeTpuyeckom ONTUKKU (MpenomsieHne CBeTa B NONyUMANHAPE M NoslydeHue n3obpaxkeHus
B /IMH3ax) M NpoHabnoaatb OCHOBHblE $IBNEHWUS BONHOBOM OMNTUKM (MHTepdepeHuus U
nonsipM3aums), uccnenosatb audpakumio ceeta (AMPpPaAKLMOHHAA peLeTKa).

B cootBeTctBMM C npenMeTHbIMM pe3ynbTaTaMu 00yveHus ¢usmke obopynosaHue Ans
yYeHMYeckMx  OonbiToB  obecneymMBaeT nNpoBeAeHMe  ciedylowmx  TMNoB  pabor,
CrPYNMMPOBAHHbIX MO BMAAM  OEATeNbHOCTM, HE33aBUMCMMO OT WX TeMaTU4eCckon
NPUHAANEXHOCTH:

1. MNpoBeneHne nNpaMbIX M3IMEPEHUN (GU3NYECKUX BEIMYMH (M3MepeHMe MaccCbl, obbeMa
XMUAKOCTU, TeMNepaTypbl XMAKOCTU, CWUAbl, CUAbl TOKA, HANpPsKeHws) C MCNOJIb30BAHUEM
QHANoroBbIX U LMPPOBbLIX MPUOOPOB.

2. lpoBepka 3afaHHbIX MPeanosioXeHU (MpsMble U3MepPeHUs (GU3MYECKUX BEUYMH U
CpaBHEHMEe 334aHHbIX COOTHOLIEHUI MexXAay HUMKM). HanpuMmep: NnpoBepKa yCI0BUIM NMaaBaHus
Ten, YCNOBMM paBHOBECMS pblyara M 6GNOKOB, 3aKOHOMEPHOCTEM NOCNeA0BaTENbHOMO U
napannenbHoro COeguHeHUs NPoOBOAHUKOB U T.A.

3. PacueT no nony4yeHHbIM pe3ynbTaTaM NpsSMbIX U3MEPEHUI 3aBUCMMOTO OT HMX NapaMeTpa
(B OCHOBHOM WKone) u KocBeHHble nameperus (B 10 - 11 knaccax). Hanpumep: yckopeHue
Tena npu paBHOYCKOPEHHOM [ABWXEHMM, YCKOpeHMe CBOOOAHOrO nageHus, >XeCTKoCTb
NPYXXMHbI, KO3OPUUMEHT TPEHMUS CKONBXKEHMS, MEXAHMYECKAsn paboTa M MOLLHOCTb U T.4.

4. HabniopeHve $BNEHUMM W  MNOCTAHOBKA OMbITOB (HAa KAYeCTBEHHOM YpOBHE) no
obHapyxeHutlo (YaKTOpOB, BAMAIOWMX HA MNpPOTEKaHWE [aHHbIX aBneHui. Hanpumep:
NpSIMONIMHENHOE  pacnpoCTpaHeHMe CBeTa, [AMCnepcus  CBeTa; M3yyeHue CBOMCTB
n306paxxeHUs B NJIOCKOM 3epKane U T.n.



5. ccnepoBaHue 3aBUCMMOCTM O4HOM DU3MYECKON BEIMUYMHBI OT APYrOon C NpeacTaBieHUEM
pe3ynbratoB B BuAe rpaduka U pacyeta MCKOMOro napametpa. Hanpumep: 3aBUCMMOCTH
MyTM PAaBHOMEPHO OBWMXKYLLErocs Tena OT BpEMEHU ABUXKEHUS Tena; CUbl TPEHUS CKONIbXXEHMS
OT CUNbl HOPMANbHOIO AABNEHMS, KayecTBa 06paboTKM NOBEPXHOCTEN TeN U HE3aBUMCUMMOCTH
CUNbl TPEHWUA OT MNIOWAAM CONPUKOCHOBEHUS TeN; CUMbl YNPYroCTh OT YAJNMHEHUS NPYXUHbI,
BbITA/IKMBAIOLLEN CUbI OT 0BbeMa MOrpy>KEHHOM 4YacTu Tena M OT MAOTHOCTU XMAKOCTH, ee
HEe3aBUCUMOCTM OT NIOTHOCTU TeNa, OT rMyBMHbI, HA KOTOPYO MNOrPYXKEHO Teno M T.4.

JTabopaTtopHoe obopynoBaHune obecrneymBaeT CaMOCTOSTENbHbIA YY4EHUYECKMIM SKCMEPUMEHT,
KOTOPbIA MOXeT MMeTb pas3nyHble (QOpMbl: (POHTaNbHbLIA 3KCNEepUMEHT (PPOHTaNbHbIE
OnbITbl 1 nabopatopHble paboTsl), paboTbl NPakTMKyMa, yuebHO-nccnenoBaTenbckme pabotsl
M NPOeKTbl 3KCNEepUMEHTaNbHOro XxapakTtepa. [lpy 3TOM HOpPMATMBHO-0653aTeNlbHbIM BHE
3aBMCUMOCTM OT YPOBHSA M3ydyeHns dusmkm (6a3oBbi uaun yrnybneHHbin) n obpasoBaTenbHOM
nporpaMMbl (OCHOBHAA MM CpeaHas WKONa) aBngetcs GpOHTaNbHbIA 3KCMEPUMEHT. MIMeHHO
noCpeacTBoM  (POHTANBHOIMO  3KCNEepUMMEeHTa  AOCTUralTC  NpeaMeTHble  pe3ynbTaThl
JKCMEePMMEHTANIbHOrO0  XapakTepa, a Y4YalWwuMKCs OCBaMBAKOTCS  CMOCOObI  AEeNCTBUM,
COOTBETCTBYIOLME YKA3aHHbIM BbiWwe MaTM TMnam pabot. J1abopaTopHbIM  NPaKTUKYyM
uenecoobpaseH ToNbKO Npu yrnybaeHHOM ypoBHE U3yYeHUs npeaMeTa.

OnTMManbHbIM AN LOCTUXKEHUS Lieneit NpoBefeHMst PPOHTANbHOMO 3KCNEPUMEHTA SBNSETCA
npeactaBneHMe nabopaTopHoro 060pyAOBaHMS M MaTepuanoB B BUAE TEMATUYECKUX
KOMMIEKTOB NO MeXaHWKe, MONeKyNsapHOM Ghu3nKe, INeKTpuYecTBy 1 onTuke. Mcnonb3oBaHue
TEMaTMYECKMX KOMMNEKTOB CMOCOOCTBYET GOPMMPOBAHUIO TAKOTO BAXKHEWLLETO YMEHUS, KaK
noa6op yyawmmmcs 0b6opynoBaHUS B COOTBETCTBUM C LLENbI0 UCCNEA0BAHUS U3 U3ObITOYHOWM
HOMEHKNATYpbl NPELNOXEHHOrO KOMIMJIEKTa; MO3BOASET MPOBOAMTb 3KCMEPUMEHTANbHYHO
paboTy Ha NOOOM 3Tane ypoka; YMeHbLIAeT TPYAOBble 3aTPaTbl yUUTENs MPU NOATOTOBKE K
YypOKaM, MOCKONIbKY He TpebyeTcs nepekoMMoHOBKA 060pyLOBaHWS B COOTBETCTBUM C
33[,3a4aMM1 KOHKPETHOIO YpOKa.

Mp¥ NNaHMpPOBAHMM NPAKTUYECKMX PabOT BAXXHO UMETb B BMUAY, YTO MPEeAMETHbIE pe3yNbTaThl
3KCNEePUMEHTAIbHOrO XapakTepa MOryT ObiTb OCBOEHbI TOIbKO MPU ONTUMANbHOM COYETaHWUM
KPaTKOBPEMEHHbIX (GPOHTANbHbIX OMbITOB M O4HOYACOBbIX TABOPATOPHbIX paboT.

BaxxHoe 3HaueHwe mMeeT TOT GaKT, YTO B COCTaB (PPOHTANbHOrO 060pPyAOBaHUS Hapsay C
AHANoroBbIMM BXOAAT U UMDPOBblIe cpeacTBa usMepeHus. K HUM OTHOCATCS 3/IEKTPOHHbIN
CeKyHOAOMep C AATYMKaMM, 3NEKTPOHHbIe BeCbl M AaT4YMKM undposon nabopatopum. Takum
obpasom, nNpu npoBeneHUU (POHTANLHOMO 3KCMEPUMEHTA B OCHOBHOW LUKOME YYEHWUKM
3HaKOMSATCS C 3NEKTPOHHbIMKU CMOCOBAaMU U3MEPEHUI U BbIYUCIIEHWA.

Bbnok obopynoBaHusa ans yyeHunyeckmux pabot no ¢usmke chopmMmpoBaH Ha Gase nepeyHs
obopynoBaHua On9 NpoBeAeHWUs OCHOBHOMO rOCyAapCTBEHHOr0 3K3ameHa no  du3uke.
Mcnonb3oBanme npubopoB M 000pyaoBaHMS C  e4MHbIMM  ANS  BCEX O0Oy4varowmxcs
XapaKkTepuCcTMKamm nosgonser CTaHAAPTU3MPOBATH npoueanypbl BbINOMHEHMS
3KCNEepUMEHTabHbIX 334aHUIM HAa dK3aMeHe U 0becneynTb HALEXHYK OLLEeHKY pe3ynbTaToB



Ha OCHOBaHMM 3KCMEPTHOM NPOBEPKM OTBETOB 06yuyatowmxcs. [pyM 3TOM OCHOBaHWMEM [ANS
BbIBOAA O MPaBM/IbHOCTM MPOBELEHMSI AAHHOMO OMbiTa SBASIOTCS PE3y/bTaThbl, NMOMYYEHHbIE
YYalMMMCA NOCPEACTBOM MNPAMbIX M3MEPEHUIA 331aHHbIX HDU3UUYECKMX BEUUMH,

Habop ans npoBefeHMs OCHOBHOMO roCyaapCTBEHHOMO 3k3aMeHa obecneynBaeT pa3paboTky
HECKONIbKMX OAHOTMMHbIX 33a4aHUi NpPWM MCNOMb30BAaHWM OAMHAKOBOro 000pYyAOBaHMS C
Pa3HbIMK  XapaKTEPUCTUKAMKU. DTOT MOAXOL LenecoobpasHO MCMONb30BaTb W Mpu
npoBeaeHnn (poHTaNbHbIX OMbITOB M nabopaTopHbix paboT. Hanpumep, npu npoBeneHum
MCCNenoBaHMs 3aBUCMMOCTM CUJIbl TOKA OT HaMpsKeHWs MOXKHO BbIAEUTbL B K/lacce rpynmbl,
KoTopble OyayT NpPOBOAMTb [AHHOE WCCIef0BaHME, WMCMOMb3ysl PEe3UCTOpPbl C Pa3HbIM
COMpPOTMBIEHUEM, U NIAMNOYKY. [0 pe3ynbTaTtaM MOXHO CPAaBHWUTb NOJyYEHHbIE 3aBUCMMOCTH,
06CyaMTb rpaHMLbI BbINMOMHEHMS 3aKoHa OMa Ans yyacTka Lenu, onpeaenmTb CONpOTUBIEHMS
pe3uncTopoB.

Cnepnyet oTMETUTb, YTO NpW NpoBefeHUU POHTaNbHbIX ONbITOB M NabopaTopHbIX paboT B
OCHOBHOWM LuKoNe TpebyeTcs 3anucb pe3ynbTaTOB BCEX MPSIMbIX M3MEPEHUM C y4yeToM
abCconTHOM NOrpewwHocTn. 3aecb NpU UCMOMb30BAaHMU TPAAMLMOHHOIO 060pYyAOBaHUS
(MeH3ypoK, OMHAaMOMETpPOB, TEPMOMETPOB) M CTPENIOYHbIX aMNepMeTpoB M BOJILTMETPOB
abCoNMTHYO MOrpewHoCTb LenecoobpasHo CBA3bIBaTb C LEHOM aeneHus npubopa, a npu
nepexoae K UMPPOBbLIM WMHCTPYMEHTaM (UMdpoBble BeCbl M AATYMKM) Y4uTb paboTtaTb C
OMUCaHMAMM 3TUX NpUOOPOB, BbILENSS [AaHHble 06 abconTHOM norpewHocTn, Anbo
npennaraTb 3HaYeHWe NOrpeLHOCTM B TEKCTE 3a4aHUN.

[pn npoBeoeHWN MCCNeNOBAHUS 3aBUCUMOCTEN OOHOW (DU3MYECKON BeNMYMHbI OT ApPYron
yyalimMecs  OOMKHbl  OCBOMTb  MOCTpoeHMe rpadMKOB C  yKaszaHMeM  abCoNMOTHbIX
norpewwHoCcTen, a Npy NpoBeaeHMM paboT Ha NPOBEpPKY NPeAnOIOKEHWUM - yMeTb CPAaBHMBATb
3HaYeHUs OBYX NPSIMbIX U3MEPEHMI C y4eTOM abCONTHOM MOrpeLHOCTH (HanpuMep, nyTem
CPaBHEHMS MHTEPBANIOB MOIYYEHHbIX 3HAYEHUIM HA YMCNOBOW OcK). [poBeaeHne nsmepeHui
M uccnepoBaHnn B kypce o¢wmsmkn 10 - 11 KnaccoB [AOMOMHSKOTCS MCMNOb30BaHMEM
OTHOCMUTESIbHbIX MOrpeLHOCTEN, yHaLlmnecs AOMKHbI HAYYUTbCS PacCUUTbIBATb OTHOCUTENbHbIE
MOrpewHoCTM B MNPOCTEMWIMX C/y4asax MNpPsSIMbIX WM3MEPEHUMM W  CpaBHMBATb TOYHOCTb
Pa3NMYHbIX U3MEPEHUMN.

Obpawaem BHMMaHUE, 4TO OLEHMBaHME NabopaTopHbIX paboT AOMKHO 6A3MPOBATHCS, KaK U
B KpPUTEPUSIX OLEHMBAHMA 3KCMEepMMeHTanbHbIX 3adaHui KMM Ol3, He Ha npaBMIbHOCTM
obopMneHns otyeta 0 paboTe, a Ha MNPaABMALHOCTM AENCTBMM NO cOOpPY YCTAaHOBKM,
NpOBEAEHMUIO OMbITOB, CHATUIO NOKa3aHWM NpMHOopoB..

OcHaweHne pnga usyvyeHus OGUMONOrMM NPEeACTaBNEHO KOMMIEKTaMM LEMOHCTPALMOHHbIX
B/IAXHbIX NpenapaTtos, repbapues 1 KOANEKLMI MO pasHbIM TeMaM Kypca buonormu, a Takke
undposon nabopatopuer Ang NpoBeaeHUs NpakTMyecknx pabot. Kpome Toro, npu nsyyeHmm
Buonornm MoXxeT MCNONb30BaTb LMdpoBas nabopatopus No 6MoNoOrMK (Kak AONOAHUTENbHbIN
3N1EMEHT A5 YrNybNeHHOro u3y4yeHus Kypca).



B yue6bHOM npouecce yyawmecs AOMKHbI NOMYYUTb BO3MOXHOCTb YYBCTBEHHOIO BOCMPUSATUS
M3yyaeMmblx ABNEHUI U 06bekToB. OfHAKO M3y4YaeMble SBNEHUS U 0ObeKTbl He BCEraa MoryT
ObITb HEMOCPEeACTBEHHO BOCMPOM3BEAEHbI WM MOKasaHbl B y4eOHOM nomelieHun. B atom
cnyyae yyebHoe obopynoBaHMe AaeT BO3MOXHOCTb MX BOCMPOM3BECTU ONOCPEA0BaHo, Yepes
KONneKumto, repbapHbIi IMCT, MUKpONpenapaT, MOAEeNb, BUAeODparMeHT v T.N.

BnaxkHble npenapatbl NpeacTaBnstoT cobOW HaTypanbHble 0ObLEKTbl, CMOHTMPOBAHHbIE HA
CTEKNIIHHOM NNACTUHKE W OMyLEHHble B CTEeKNSHHbIA UMAMHAP C KOHCEPBUPYHOLWEN
XMAKOCTbIO, Nb0 npeacTaBneHHblie B NNacTUKe. 34eCh NpeaaraloTcs ToTanbHble npenapaTsbl,
No3BONSOWME M3y4yaTb BHELIHEE CTPOEeHMEe OpraHuM3Ma UAM ero 4actu, (Hanpumep: "KopeHb
6oboBoro  pacteHns Cc  knybeHbkamu', "faploka”’);  aHAaTOMMYeckue  npenaparbl,
npefHa3sHaYeHHble AN U3yYeHWUs BHYTPEHHEero CTPOEeHWS OpraHusmMa WauM ero OpraHoB
(Hanpumep: "BHyTpeHHee cTpoeHue ndarywku’, "BHyTpeHHee CTpoeHue nTuUubl”);
Bbuonornyeckne npenapatbl, Aalowue MpeactaBleHMe O CTaguax PpasBuMTUS OpraHuMsMma
(Hanpumep: "Pa3BuTve KOCTMCTOM pblibbl’, "Pa3Butne Kypwuubl"). BnaxkHble npenapatbl
MCNONb3YITCA KakK pa3faToyHbii MaTepuan B npouecce AeMOHCTpaumMuM npu usydeHuu
HOBOro MaTepuana uau B NpoLecce BbiNOJHEHWUS NPAKTUUYECKMX 334aHUN, pa3paboTaHHbIX Ha
MX OCHOBE.

[epbapun - cobpaHue NpeccoBaHHbIX, 3ACYLIEHHbIX PACTEHUM WMAM MUX 4YaCTern MOMOrakoT
M3y4yaTb pacteHue B KabuHeTe M y3HaBaTb €ro B npupoge, a repbapusaums - Hanbonee
MPOCTOM CNOCO6 COXpaHEHWS pacTeHUM U UX YacTen B TeyeHue OAUTENbHOro BpeMeHu. B
nepeyHe npeanaraeTcs cucrteMatmyecknin repbapui  (Hanpumep, "OCHOBHbIe rpynnbl
pacteHuin") n repbapuin no obuwer 6Guonornm (KOTOpbIM MNO3BOASET NPOWUNNKOCTPUPOBATDL
M3MEHYMBOCTb, MCKYCCTBEHHbIM OTOOpP, CMCTEMATMYECKME KaTeropum M BuAOOOpa3oBaHwue,
AMBEPreHuMs U KOHBEpreHums, roMOIOrMYHbIE M aHANOMMYHble OpraHbl, PyAUMEHTApPHbIe
opraHbl, apomop®o3, uamMoagantaums GEeHoTMn M reHoTUN, MNOAMMAONAMS, OTAANEHHAs
rmbpuomnsaums, B3aUMMOOEWUCTBME paCTEHMM C  abuoTMyeckumun  aktopamu  cpepbl,
B3aMMOAENCTBME pacTeHun C 6buoTuyeckum dakTopamu cpeppl). fepbapHbit MaTepuan
MCMONb3YKT KaK pa3faToyHbld MaTepuan AN AEeMOHCTPauuM M3yvyaeMbix OObEKTOB, AN
BbINOMIHEHUS MNPaKTUYECKUX 33a[aHMK NpPU  3aKpenneHun matepuana WAM  AMATHOCTUKM
y4ebHbIX pe3ynbTaTos.

Takke npencTaBneHbl KOANEKUMM - Habopbl NpeoMeToB MAM BeLecTB, NOA0OPaHHbIX MO
onpeneneHHbiM npu3HakaMm. O6bekTamMm MX MOryT ObiTb pacnpaBneHHble M 3acCyleHHble
HacekoMble, pakoobpa3Hble, paKOBMHbI MOJTKOCKOB, OTAE/NbHbIE YACTU CKENETOB XMBOTHbIX. B
KONNeKLMSAX COYeTalT HaTypanbHble 0ObekTbl C UX M300paeHueM B BUAE PUCYHKOB WU
Mynsken - mumuTaumi. pegnoxeHHole B nepeyHe MopdonorMyeckme Koanekumu OakoT
npeacraBieHne O BHELWHEeM CTPOEHWW OpraHOB WMAM MX YacTeM, MO3BOMSKOT NPOBOAUTL
CpaBHEHUS O0ObEKTOB, BbLIICHATb WX O0OWwMe uYepTbl M YepTbl pasnuuMsa (Hanpumep:
"lpencraBuTenn oTpagoB HacekoMbIX" U Ap.); obwebuonornyeckme KonnekumMm no3BonsoT
BbISICHATb B3aMMOCBS3M B OpPraHMYeckOM MUpe, pacCcMaTpuBaTb pa3BUTME OPraHM3MOB,
npocnexusaTb obwebuonormyeckme 3akOHOMepHOCTM (Hanpumep: "[lpuMepbl 3aWMUTHBIX



npucnocobneHunin y HacekoMbix"). Konnekuuu, kak n repbapum, MCNONb3YHOT KaK pa3aaToYHbIv
mMaTepuan Ang9 AEeMOHCTpauMM U3ydvaeMbiX OObLEKTOB, O/19 BbIMOAHEHUS MPAKTUYECKMX
3a[aHMI NpU 3aKpenaeHnm MaTeprana Uan AUarHOCTUKM yuebHbIX pe3ynbTaTos.

O3HakoMNeHMe yyaLmMxcs C MUKPOCKOMUYECKMM CTPOEHWEM KMBbIX OPraHM3MOB - OfHa U3
rNaBHEMIUIMX 33434 HayKu, NO3BOJISKLWMX NOABECTM WKONbHMKOB K MOHMMAHWUIO eOMHCTBA
opraHuyeckoro mupa. lna nposeaeHus nabopaTopHbix paboTt B uudposyo nabopatopuio
BKJIIOYEH MMKPOCKOM, a B KOMMIEKTe Nocyabl M 060pynoBaHMS 06WEro HasHauYeHUs UMETCA
HeobxoaMMoe OCHaleHue gnsi NpoBeaeHNs NabopaTopHbIX paborT.

Lndbposas nabopatopus BkA4YaeT Habop AN U3roToBneHus MuKponpenapatos. CBexue
npenapaTtbl M3roTaBAMBAOT AN  HeMeANeHHOro paccmotpeHus. K HMM  OTHOCATCA
XMAKOCTHble (0ObekTbl 06bIYHO MOMELLAITCA B BOAY, @ NpenapaTtbl COXPAHAOTCS B TeyeHue
HeCKONbKUX AHen), cyxue (HanpuMmep, 4YacTuuy MNTUYLEr0 nepa, MNPOCTO MOSIOXKUTb Ha
npeaMeTHOe CTeKI0 M MUKPOCKOMMPOBATb), XXMBble MpenapaTbl (Masku - Kanau XUAKOCTH,
Hanpumep KpOBM) M BUTa/lbHble npenapatbl (KOTOpble WMCMNOAb3YKTCA ANS  U3y4yeHus
ManoKNeToYHbIX 06bEeKTOB (MPOCTEMLLMX, KONIOHUIA BOAOPOCEN), AN HADNOAEHUS ABUXEHUS
(tycdenbku, amebbl). MNpurotoBneHmMe Mukponpenapata BbipabaTbiBaeT y yyallerocs HaBblKK
CaMOCTOATENbHOW paboTbl, aKTUBU3MPYET MX MO3HABATENIbHYK AEATeNbHOCTb U 3HAKOMMUT C
TEXHUKOM U METOOMKOM HAy4yHOro uccnenosaHus. B umdpoByo nabopatopuio BKIKOYEH
Takke M Habop MuKpornpenapaToB, KOTOPbIA COAEPXMT MOCTOSIHHbIe npenaparbl, AoNroe
BpEMS COXpaHAOLWMECS B NMPUFOAHOM AN MUKPOCKONUPOBAHUS BUAE.

Cnepyer OTMETUTb, YTO Hapsady C WCMOMb30BAaHMEM MEPEYMCNEHHOro Bbiwe Yy4ebHOoro
000pyL0BaHMS BAXHYIK pO/b B U3y4YeHUM BUONOrMK UrpatoT NpUpoaHble 06beKTbl, TaK KaK B
6ONbLUMHCTBE C/1ly4aeB TONbKO OHU MOryT ob6ecneyunTb HanbonbLUy0 KOHKPETHOCTb U MOMHOTY
3HaHUM yYaLLMXC, NOMOratoT GOPMUPOBAHMIO Y HUX NMPABUbHbBIX BUONOrMYECKUX 3HaHUI. K
TakKMM XKMBbIM 0ObEKTAM OTHOCAT PpaCTeHMUs, >XMBOTHbIE XXMBOMO Yroska, akKBapuyMma,
TeppapuyMa. DbdEeKTUBHbIM CPeACTBOM 3HAKOMCTBA C MPUPOAHbIMM OBbEKTaMM ABASKOTCS
3KCKypcun B Buonoruueckme u Kpaeeeguveckue Myseu, BOTaHM4YeCKMe Cafbl, 300MaAPKU U
OKPYXXatoLLMe KOy eCTeCTBEHHbIE U UCKYCCTBEHHbIE MPUPOAHbIe coobLLecTBa.

TpaAMUMOHHbIE OMONOTMYECKME MYASXKM M MOAENM B HACTOSAWEE BPEMS  YCNELWHO
3aMeHaTCA LUMbpPOBLIMKM 06pa30BaTENbHLIMU peCYpCcaMu: BUAEOPParMeHTaMu, aHUMALMEN,
BUPTYanbHbiMK nabopatopusmu. Lindposble obpasoBaTtenibHble pecypcbl HE MOryT CTaTb
MOMIHOLEHHOW 3aMEHOW peanbHblX MPUPOAHbIX OObEKTOB, HO [AalOT BO3MOXHOCTb
NMO3HaKOMUTbCA C 6Gonee WMPOKMM KPyroM OObeKTOB, CO34alT NPeanoCbUiKM  Ans
MHTeHcMdUKaumumM obpa3oBaTeNbHOro npouecca M obecneyMBaloT  He3aMeaSIUTENbHYH
06paTHY0 CBA3b, KOMMbIOTEPHYIO BM3Yanu3aumio MHGOPMaLIMK, aBTOMATM3ALMIO YNPaBIEHUS
y4ebHOW AeaTeNbHOCTbIO U KOHTPO/Ib €€ pe3ynbTaToB.

OcHaleHre png  M3yyeHUs XMMUM  NpeacTaBneHo B BuAe  AEeMOHCTPALMOHHOMO
060pynOBaHMNSA, KOMMIEKTA XMMWUYECKMX PeakTMBOB C HeobxoauMMbiM 000pyaoBaHMEM U3
obuwiero koMmnaekTa nocyabl U 0OOPYAOBaHUS [N YYEHUMYECKMX OMbITOB M KOMMIEKTa



konnekuuin. Kpome TOro, mpu M3y4eHUUM XUMUM MCNONb3yeTcsa 06wWwas AN ecTeCcTBEHHO-
Hay4yHOro uukna umdposas nabopatopums, a Takke undposas nabopatopus no xmummm (Kak
LOMONHUTENbHbIW 3NeMEHT AN9 YrNyObNeHHOro U3yYeHNs XMMumn).

[leMOHCTPaLMOHHbIM 3KCMNEPUMEHT ABASETCS BAXKHOM YACTbio 0OyYeHMsS XMMUKU. 30eCb BAXKHO
MOMHUTbL, YTO MNpu ero npoBedeHWn 006sa3aTeNnbHO [OMKHbI ObITb  cobnoaeHbl  Bce
HeobxoaMMble 3Tanbl:

NOCTaBKa LEIN 3KCNepuUMeHTa,

onucaHmMe HeobxoaMMoro AN ero BbiNONHEHUS O60py,ﬂ,OBaHMﬂ N peEaAKTUBOB,
NnnaHNMpoBaHUE NMopaaKa npoBeaeHus,

OonncaHmne NCXoaHbIX BELWECTB,

MPOrHO3MPOBAaHME OXMOAEMbIX B PEaKLUMOHHOM CMECUM W3MEHEHMIH W pe3ynbTaToB
3KCNEepUMEHTa,

OnucaHue M3MeHeHui, NPOM30LIEALINX C BELLLECTBAMMY,
(hOpMyMPOBKa BbIBOAOB M3 SKCNEPUMEHTA,
CO3AaHMe PUCYHKA IKCMEPUMEHTA/IbHOM YCTAHOBKM M COCTAB/IEHUE YPABHEHUS PeaKLMA.

B mpouecce nposeaeHus AEMOHCTpaUMK, yYalmecs OCBaMBAKOT 3Tanbl NPOBEAEHMS OMbITa,
Nno3ToMy Haubonee 3P EKTUBHbIM SBASETCS HE MPOCTOE OMNUCAHWME OMbiTa y4yuTenem, a
MCNONb30BaHMe 3BpUCTUYECKOM Beceabl. [Tpy peannsaumm Takoro cueHapus AaXe He O4YeHb
CNOXHbIM OMbIT 3aHMMAET [AOBOMbHO MHOrO BPEMEHW, HO CnefoBaHMe eMy MO03BoJseT
obecrneynTb NOHMMaHWE 0ByYaLWUMUCI NPUEMOB HAYYHOrO MO3HAHUS U UCNOMb30BAHUE UX
y)Ke B CaMOCTOATENbHOW L[esTeNbHOCTM B MNpoLecce YYeHMYeCcKoro 3sKcnepuMeHTa. Ha
HayasbHOM 3Tane wm3yyeHus xumumm (B 8 - 9 knaccax) MMEHHO TakoW Moaxopn no3Bonsier
AOCTUYb MaKCMManbHOM 3OPEKTUBHOCTM OT MpoBeaeHMs NabopaTOpHbIX U MPAKTUYECKMX
paboT, a Takke cOOPMMPOBATD Y YHALLMXCSA OTBETCTBEHHOE OTHOLIEHME K SKCMEPUMEHTY.

[Mpn OLEeHMBAHWUM YYEeHMYECKMX MpaKTUYeckux paboTt LenecoobpasHO yuuTbiBaTb NOAXOAbI,
MCNonb3ylowme B 3K3aMeHAUMOHHbIX MaTepuanax. Tak, B HacTosliee Bpems npeanaraercs
JKCNepuMMeHTanbHOE 33a4aHuWe, npegycMatpuBatowee BbIOOpP ABYX BewWweCTB M3 NATU
NPeaiOKeHHbIX M MpOBeAeHMe C HUMMU peaKUMi, OTPAKAKLLMX XMMUYEeCKMe CBOMCTBA
YKa3aHHOrO B YC/I0BMM 3a4aHUA BewecTBa. OueHrBaHWe MAET Ha OCHOBaHUM OTYETa YY4eHMKA
0 npoaenaHHon paboTte (ypaBHEHUS peakuuii, BbiBOAbl O HAbMAEHMSX) MU HA OCHOBAHWMU
npsAMoro HabnwaeHus 3a OENUCTBUAMM YYeHMKA MO MNpPOBeAEHMIO OnbiToB. [pu 3TOM
BbIAENAIOTCS 3Tanbl 0TOOpa BeLecTB M CMELMBAHMS BeLeCcTB B COOTBETCTBMM C MYHKTaMU
MHCTPYKUMK K paborTe.

BaXHENWMM HanpaBneHWeM Kak AEMOHCTPALMOHHOrO, Tak M YYEHUYECKOrO SKCMepUMeHTa
LO/KHO CTaTb WMCMOJIb30BaHWE LMdPOBON nabopatopuu, KoTopasi MO3BONMSET OpraHM30BaTb



XUMUYECKUA 3KCNEPUMEHT Ha MPUHLMMNANBLHO HOBOM YPOBHE, MEpPenTU OT KavyeCTBEHHOM
OLEHKM HabnaaembiX SIBNEHUMM K CUCTEMHOMY aHanU3y KOAMYECTBEHHbIX XapaKTEPUCTUK.
Mpu pabote ¢ gatumkamu undposor nabopatopum obecneynBaeTcs aBTOMATU3UPOBAHHbIN
cbop 1 06paboTka AaHHbIX, XOA4, IKCNEPUMEHTA MOXET 0TobpaxaTbcs B BMAE rpacduKoB Mau
NMOKa3aHui NpubopoB, @ pe3ynbTaThl 3KCMNEPUMEHTOB MOTYT COXPAHATLCSA AUTENbHOE BpeMS.
Hanbonee akTyanbHbIM AN XMMUU SBNSETCS NEPEXOL, K KONMYECTBEHHbIM XapaKTepPUCTUKAM,
KOTOpbIA MOXHO MPOUANIOCTPUPOBATL CleayWUMU  NpUMepPaMu: U3yYeHUe CTpOeHuUs
nnameHu, onpegeneHne pH B pasHbix cpegax, onpeaeneHme CKOpoCTU peakumu, usyyeHue
B/IMSIHUS KOHLEHTPaLMK 1 TeMnepaTypbl HA CKOPOCTb peakLmu.

Lndposas nabopatopus NO3BONSET peanun3oBaTb MeXNpeaMeTHble CBSA3M C  ApYyruMu
npegMeTamMn eCcTeCcTBEHHO-HAYYHOro LMKQ, MOCKOMbKY [3eT BO3MOXHOCTb BbIMOMHSATb
WMHTErPUPOBAHHbIE Yy4YebHble WCCNeOOBaHMS MO eCTeCTBEHHbIM HAyKaM, MNPUMEHATb WU
0CBAMBaTb 3/1IEMEHTbI CTATUCTUKM U MHDOPMALIMOHHbIE TEXHONOTUMK.

lMpunoxeHue N 6

K Memoduyeckum pekomeHAauusM

NMPUMEPHbIN NEPEYEHb O60PYAOBAHUSA, PACXOOHbIX
MATEPUANOB, CPEOCTB ObYYEHUA U BOCNTUTAHUA AON4
CO30AHUA U OBECMNEYEHUSA OYHKUMOHUPOBAHUA
LLEHTPOB OBPA30BAHMSA ECTECTBEHHO-HAYYHOW U
TEXHOJIOTMYECKOM HANPABJIEHHOCTEN "TOYKA POCTA"
B OBLLLEOBPA30BATEJIbHbIX OPTAHU3SALIUAX,
PACMNONIOXXEHHbIX B CENNbCKOM MECTHOCTU U MAJIbIX
rOPOOAX

Tabnuua N 1
CTAHOAPTHbIA KOMIMJEKT
N HanmeHoBaHue Kpatkne Konunyectso Konuyectso
obopynoBaHus npuUMepHble eanHuL, ang eanHuL, ang
TeXHu4Yyeckme |obweobpasoBate|obueobpaszosarte




XapaKTepUCTUKM NbHbIX NbHbIX

OpraHu3auumn, He| OpraHu3aumiu,
ABNSIOLLMXCS ABNSIOLLMXCS

MaIOKOMMNEKTH | ManOKOMMNEKTH
bIMW, efl. U3M. bIMU, €4, U3M.

ECTECTBEHHO-Hay‘-IHaFI HanpaBAeHHOCTb

1 Obuiee obopynoBaHue (pusnka, xumus, buonorus)

1.1. Uundposas Lundposon 3wt 2 wr
nabopatopus naTunK
yyeHnyeckas 9N1eKTpOnpoBOAH
(dn3mka, xumMns, |ocTu

Guonoruns) Lmndposon
naTymk pH
Lmdpposon
naTumK
NONOXEHUS
Lundposon
naTumK
Temnepartypbl
Lndpposon
naTumK
abcontoTHOro
NaB/eHUS
Lndpposon
ocumnnorpaduye
CKMM OaTYUK
Bechl
SN1EeKTPOHHbIe
yyebHble 200 r
Mukpockon:
LuMdpoBON UK
ONTUYECKUIA C
yBeMYeHnem ot
80 X

Habop pns
M3roTOBNEHMS
MUKponpenapaTo
B
Mukponpenapat
bl (Habop)
CoenouHuTENbHbIE




npoeofa,
nporpaMmmHoe
obecneyenue,
MeToamyeckue
YKa3aHUs
KOMMnekT
COMYTCTBYHOLLMX
31EMEHTOB A1
OMbITOB MO
MexaHuke
KOMMnexT
CONYTCTBYHOLLMX
3/1EMEHTOB 414
OMbITOB MO
MONEeKYNSPHON
dusmnke
KOMMneKT
COMYTCTBYHOLLMX
3/1eMEeHTOB A4
OMbITOB MO
9NeKTPOAMHAMMK
e

KOMMAeKT
COMYTCTBYHOLLMX
3/1EMEHTOB A/14
OMbITOB MO
onTuKe

1.2.

Komnnekr
nocyabl u
060pya0BaHUS
NN yYeHUYeCKnX
OnbITOB (PU3MKa,
XUMUS,
buonorus).

LWratue
InabopaTopHbIi
XUMUYECKNI
Habop vawek
MNeTpu

Habop
MHCTPYMEHTOB
npenapoBasibHbIX
JToxkka gns
COKUMAHUS
BeLLecTs
Crynka

dbapdopoBas ¢

necTtMkom

3w

2 WT.




Habop 6aHok
NS XpaHeHus
TBEpAbIX
peakTtneos (30 -
50 mn)

Habop cknsHok
(bnakoHoOB) ona
XpaHeHUS
pacTBOpOB
peakTMBOB
Habop npnbopok
(MX-14,MX-16)
MNpubop ons
nony4yeHuns rasos
CnupToBKa
foptoyee ong
CNMPTOBOK
MDunbTpoBanbHas
bymara (50 wr.)
Konba
KOHMYecKas
MNanouka
CTEKNSHHAA (C
pPe3nHOBbIM
HaKOHEYHUKOM)
Yaweuka gns
BbINApMBaHUS
(BbINapuTenbHas
Jalleuka)
MepHbii
LUMAUHAP
(NNacTMKOBBbIN)
BopoHka
CTEeKNIIHHAA
(Manas)

CrakaH
cteknsiHHbI (100
M)
[a300TBOAHAA

TpybKa

BNOIOTNA




2.1.

Komnnekr
BNAXHbIX
npenapaTos
1€MOHCTPALMOHH
bil

Ha3HaYeHue:
1EMOHCTPALMOHH
oe,

maTtepuan
KOHTeMHepa:
NAacTUK,
repMeTnyHas
KpbILKa:
Hanuuue,
KpensieHue
3KCMoHara:
Hanuuue,
KOHCepBupyoLLe
e BeLecTso:
Hanuuue,
Haknenka c
HaMMEHOBaHMEM:
Hanunuue.

He meHee 10
npenapaToB 13
npuBeaeHHOro
HUXKEe CMMCKa:
BnaxkHbi
npenapat
"be33ybka”
BnaxkHbiv
npenapat
"Taproka”
BnaxHbin
npenapat
"BHyTpeHHee
CTpOeHue
OproXOHOroro
MosintocKa”
BnaxHbin
npenapaTt
"BHyTpeHHee
CTpOEHUe KpbICbl”
BnaxHbin
npenapat

"BHyTpeHHee

1 wr

1 wr




CTpOEHUe
nArywKmn”
BnaxkHbiv
npenapat
"BHyTpeHHee
CTpoeHue NTuLbl”
BnaxkHbiv
npenapat
"BHyTpeHHee
cTpoeHue pbibbl”
BnaxkHbin
npenapaTt
"Kapaco'
BnaxHbin
npenapat
"KopeHb
6oboBoro
pacTeHus c
KnybeHbkamu"
BnaxHbin
npenapat
"KpeBeTka"
BnaxkHbi
npenapat
"Hepenpa"
BnaxkHbiv
npenapat
"PasButme
KOCTUCTOM pbiObl”
BnaxkHbi
npenapat
"Pazsutue
KypuLbl”
BnaxHbin
npenapat
"Cumdomenysa”
BnaxkHbiv
npenapat
"TpuTOH"
BnaxkHbiv
npenapat




"Yepenaxa
6onotHas"
BnaxkHbiv
npenapat "Yx"
BnaxHbin
npenapat
"Awepunua”

2.2.

KoMmnnekr
repbapues
1EMOHCTPALMOHH
N

HasHaueHue:
eMOHCTPaLMOHH
oe,

OCHOBa Ans
KpenneHus:
rep6apHbIN INCT,
CNMUCOK
9KCMOHATOB:
Hanuune

He MeHee 8
repbapues u3
npvBeAEHHOTrO
HWMXe CNUcKa:
HasHaueHue:
1eMOHCTPALMOHH
oe,

OCHOBa ANs
KpenneHus:
repbapHbI InCT,
CNMUCOK
9KCMNOHATOB:
Hanuune

He MeHee 8
repbapues u3
npvBeAEHHOro
HWXe Cnucka:
lfepbapwii
"[lepeBbs U
KYCTapHUKMK"
lfepbapuii
"InkopacTylwme
pacteHus”
lfepbapwii

"KopmosBsble

1 wr

1 wr




pacteHus”
lfepbapuii
"KynbTypHble
pacteHus”
fepbapwii
"JlekapCTBeHHble
pacteHus”
lfepbapuii
"MepnoHoCHbIe
pacteHus”
lfepbapwuii
"Mopdonorus
pacTteHun”
lfepbapwii
"OCHOBHbIe
rpynnbi
pacTeHun”
fepbapwii
"PactutencHble
coobuecTtsa”
lfepbapwuii
"CenbCckoxo3samnct
BEHHble
pacteHus”
lfepbapwii
"SlnoBuTble
pacteHuns”
fepbapwuii K Kypcy
OCHOB M0 06Lwen

Gronormm
2.3. Komnnekr Ha3sHaueHwue: 1wt 1wt
KOnnekumm NeMOHCTPALMOHH
NeMOHCTPaLMOHH|oe,
bl (MO pa3HbIM |0CHOBA AN4
TeMaM Kypca KpenneHus:
Guonorum) Hanuuue,
HaK/1IenKu ¢
HanMeHOBaHUEM:
Hanuuue

He MeHee 10

KONNeKuMm us




npuBeaEHHOro
HUXe Cnncka:
Konnekums
"[onoceMeHHble
pacteHus”
Konnekums
"Obutatenu
MOPCKOro aHa"
Konnekums
"ManeoHTONOrNYE
ckas”
Konnekums
"MpencrasuTenu
OTpsiAOB
HaCceKoMbIX"
KONIMYecTBO
HaCEKOMbIX: He
MeHee 4
Konnekums
"Tpumepbl
3aLMTHbIX
npucnocobnexHui
Yy HACEKOMbIX"
Konnekums
"Mpucnocobuten
bHbl€ MU3MEHEHUS
B KOHEYHOCTSX
HaceKkoMbIX"
Konnekums
"PasButme
HaCeKOMbIX C
HEMNOoJIHbIM
npespaleHneM”
Konnekums
"Pa3zButue
HaCEeKOMbIX C
NOJSHbIM
npespalleHMemM"
Konnekums
"PasButme
nweHuubl"




Konnekums
"PasButme
6aboukn”
Konnekums
"PaKoBWHbI
MONNKOCKOB"
Konnekums
"CemeincrBa
6abouek”
Konnekums
"CemelicTBa
PKYKOB"
Konnekums
"CemeHa un
nnogbl”
Konnekums
"Mopma
COXPAHHOCTU
MCKOMAEMbIX
pacTeHun u
PKMBOTHbIX"
Habop
naneoHTonormyec
KMX HaX04,0K
"MpoucxoxaeHue
yenoseka"
KONMYecTBo
MoLenen: He
MeHee 14

XMUS

[leMOHCTpaLMOH
Hoe
obopynoBaHue

CocTas
KOMMNeKTa:
Cronuk
NOAbEMHbIM
HasHaueHue:
cbopka y4ebHbIX
YCTaHOBOK,
pasmep
CTONELWHMULbI: He
meHee 200 * 200

MM, MJI3BHbIN

1 wr

1 wr




noabeMm C
MOMOLLbIO BUHTA:
Hanuune

WTaTtne
EMOHCTPaLMOHH
bl XUMUYECKUNA:
HasHaueHue:
eMOHCTPaLMS
npnbopoB K
YCTaHOBOK,
onopa, CTePXKHM,
nanku, My@Tbl,
KonbLA: Hannuue,
BO3MOXHOCTb
3aKpenneHus
3N1EMEHTOB Ha
pa3IMYHOM
BbICOTE: Hannume
Annapat gns
npoBeneHus
XUMUYECKNX
peakunn:
HasHaueHue:
eMOHCTPaLMs
XUMUYECKUX
peakumi,
nornoTuTenb
napoB W rasos:
Hanuuue,
mMaTepuan Konobei:
CTEKNO

Habop ans
aneKTponn3a
eMOHCTPALMOHH
bl: HazHauveHue:
nsyyeHue
3aKOHOB
3M1eKTPoNn3a,
cbopka Moaenu
aKKymynsaTopa,
EeMKOCTb:




Hanuuue,
SNeKTPOAbI:
Hanuune
Komnnekr
MepHbIX KONb
Manoro obvema:
HasHaueHue:
1eMOHCTPaLMOHH
ble OMnbITbl,
o6bveM konb: ot
100 mn go 2000
M,

KOIMYeCcTBO KONb
He MeHee 10 wr,,
mMaTepuan Konb:
CTEeKNO

Habop ¢pnakoHoB
(250-300 mn
NN XpaHeHus
pacTBOpOB
peaKkTUBOB).
HasHaueHue:
XpaHeHue
pacTBOpOB
PeaKTMBOB,
KONM4ecTBo
(b1IaKOHOB: He
meHee 10 wr,
mMaTepwuan
(bNaKoHOB:
CTEeKNOo

npobka: Hannuyune
MNpubop ons
OMbITOB MO
XUMUK C
2NeKTpPUYECKUM
TOKOM
(nabopaTopHbIi)
Mpnbop pns
UNNCTpaLUn
3aKOHa




COXpaHeHMS
MacCbl BELWECTB:
cocyq
JlaHponbTa:
Hanuuue,
npobka:
Hanuuue,

TMn npubopa:
1€MOHCTPALMOHH
bil

[lenutenbHas
BOpOHKa:
Ha3sHauyeHue:
pasgeneHue aByx
PKMOKOCTEN MO
NNOTHOCTH,
maTtepuan
BOPOHKM: CTEKNO
YcTaHoBKa gns
NneperoHku
BELLECTB:
Ha3sHauyeHue:
eMOHCTpaUms
OYMCTKM
BELLECTBa,
neperoHka,
KOnObl,
XONOAUNbHUK
N9 OXNaXOeHus,
aNNoHX, NpobkKa:
Hanuuue,

nNMHa
YCTAHOBKM: He
meHee 550 mm
Mpnbop ans
noayyYeHMs ra3os]
Ha3HayeHue:
nony4yeHue rasos
B MasbIX
KONMYecTBax,
Wolar:]:]




KOMMIEKTA: He
MeHee 6
npegMeToB
baHsg
KOMOWHMPOBAHH
as
inabopatopHas:
baHa BopgHas:
HanmMuune, Konbua
CMEHHbIE C
OTBEPCTUAMM
pa3Horo
nvamerpa:
Hanuuue,
nanMTKa
3neKTpuYeckas:
Hanmuune
MdapdopoBas
cTynka ¢
NecTMKoM:
Ha3zHaueHue: ons
pa3MesnibieHuns
KPYMHbIX
bpakumi
BELLeCTB U
NpUroTOoBNAEHMS
MOPOLUKOBbIX
cMecen
Komnnekr
TepmomeTpos (0 -
100 C; 0-360 Q)

3.2.

KomnnekTt
XUMUYECKUX
peakTMBOB

CocTtaB
KOMMNNEKTa:
Habop "Kucnotbl”
(a30THa4, cepHas,
consHas,
opTtodocdopHas)
Habop
"Tuapokcuabl”
(rmppokcua,

bapus,

1 wr

1 wr




rMapoKcua,
Kanus,
rMapoKCua,
Kanbums,
rmMapokKcua,
HaTpmA)

Habop "Okcuapl
mMeTannos”
(antoMuHus
okcua, bapus
OKCMA, XXenesa
(1) okcna,
KanbLmMs oKcua,
MarHms okcua,
meaum (1) okema,
LUMHKa oKcua)
Habop
"LLlenoyHble n
LWen04YHO3eMesbH
ble MeTanbl”
(MUTUR, HaTpURA,
KanbLmi)

Habop "MeTtannbi’
(QNtOMUHUI,
pKeneso, MarHmm,
Mefb, LMHK,
0/10BO)

Habop
"LLlenoyHble n
LWEeNoYHO3EeMENbH
ble meTansbl”
(MMTUR, HaTpUA,
KanbLMi)

Habop
"OrHeonacHble
BellecTBa" (cepa,
docdop
(KpacHbIi), okema,
docdopa (V))
Habop
"[anoreHbl” (Mog,




HGpom)

Habop
"TanoreHnabl”
(antoMuHus
xnopwmz,
aMMOHMUS
xnopua, 6apus
Xxnopwma, xxenesa
(1) xnopwma,
Kanug mnoama,
Kanus xnopwma,
Kanbuma xnopwma,
NUTUS XNopuA,
MarHus xnopua,
meaum (1) xnopwma,
HaTpus bpomug,
HaTpusa dTopua,
HaTpus xnopua,
LUMHKA Xnopua)
Habop
"Cynbdartbl,
cynbduapl,
cynbpuTbl”
(antoMuHus
cynbdar,
aMMOHMUS
cynbdaT, xenesa
(1) cynedun,
pkenesa (I1)
cynb@dart, 7-mu
BOAHbIN, Kanus
cynb@ar,
kobansta (I1)
cynbdart, MarHms
cynbdart, Mmeau
(1)) cynbdat
0e3B0O4HbIN, MEOU
(1) cynbdat 5-T1
BOAHbIW, HATPUS
cynbdua, HaTpus
cynbduUT, HATpUS




cynbdaT, HaTpUs
rmapocynb@dar,
HUKensa cynbdat
Habop
"KapboHaTbl"
(aMMOHMUS
KapboHar, kanus
KapboHart, Mmeau
(1) kapboHat
OCHOBHOW,
HaTpus KapboHar,
HaTpus
rmgpokapboHar)
Habop "®ocdaTsl,
Cunukatbl”
(kanus
MOHOMMAPOOPTO
docdar, HaTpua
cUAMKaT 9-t
BOAHbIW, HATPUS
opTtodocdaT
Tpex3aMelLLeHHbI
N, HaTpUS
nurnapodocdar)
Habop "AueTaTsbl.
PonaHugpbl.
CoeamHeHuUs
pkenesa” (kanus
aLerar, kanma
deppo (1)
rekcaumMaHua,
kanus eppo (I11)
rekcaumoHua,
Kanus poaaHua,
HaTpus aueTar,
CBMHLA aueTaT)
Habop
"CoepmHeHus
MapraHua“ (kanus
nepMaHraHar,
mMapraHua (1V)




oKCKUA, MapraHua
(1) cynbdar,
MapraHua
Xnopua)

Habop
"CoennHeHns
Xpoma" (aMMOHMA
MXPOMAT, Kanums
IMXPOMAT, Kanums
XpOMaT, XpoMa
(1) xnopupa 6-Tn
BOAHbIN)

Habop "Hutpatbl”
(antoMuHus
HUTPAT, AMMOHMUS
HUTpAT, Kanms
HUTPAT, KaNbLma
HuTpaT, Meau (1)
HUTpPAT, HATPUS
HUTpaT, cepebpa
HUTpaT)

Habop
"MHpmkaTopsb!”
(nakmowmg,
MEeTMNOBbIN
OpPaHXEBbIN,
beHondTaneunH)
Habop
"Kucnopoacoaep
pKalme
opraHuyeckue
BelLlecTea”
(aueToH,
TNIULLEPUH,
OM3TUTOBbIN
3pup, CNUPT H-
OyTMNOBbIN,
cnupT
M30aMWJIOBbIN,
cnupT
n300yTUIOBbIN,




CNUPT 3TUNOBbIN,
deHon,
dhopManuH,
STUNEHTNIUKOND,
YKCYCHO-
3TUNOBbIN 3UP)
Habop
"Yrnesogopogabl”
(6eH3uH, rekcaH,
HedTb, TONyON,
LIMKNOrecKaH)
Habop "Kucnorsl
opraHuyeckue”
(kucnota
aMMHOYKCYCHas,
Kucnota
OeH30lMHa8g,
KMcnota
MacnaHas,
KMcnota
MypaBbMHaA,
Kucnota
0/IeMHOBaS,
KMcnota
nanbMUTUHOBAS,
Kucnota
CTeapuHOBa#,
KMcnota
YKCYCHas,
Kucnota
Lasenesas)
Habop
"Yrnesopgpl.
AMUHbBI" (QHUAWH,
QHUNH
cepHoOKuKCbIR, [1-
rNIOKO03a,
MeTUNAMUH
rmapoxnopuma,
Ccaxapo3a)

3.3.

KomnnekT

Ha3sHaueHue:

1 wr

1 wr




KONNeKUuni mns3
crnmcka

1EMOHCTPALMOHH
oe,

BMA YNAKOBKM:
Kopobka,
onucaHue:
Hanuyme
CocTtaB
KOMMNeKTa:
Konnekums
"BonokHa"
Konnekums
"KaMeHHbIN yrony
M NPOAYKTbI ero
nepepaboTkun”
Konnekums
"MeTannbl u
cnnasbl”
Konnekums
"MuHepansb! 1
ropHble nopoabl”
(49 Bnpos)
Konnekums
"MuHepanbHble
yaobpeHus”
Konnekums
"HedTb 1
NpoayKTbl ee
nepepaboTkun”
Konnekums
"MnacTmaccol”
Konnekums
"Tonnneo"
Konnekums
"HyryH u cTans'
Konnekums
"Kayuyk”
Konnekums
"lLkana
TBEpAOCTH”
Habopbl ang
MOEeMPOBAHUS




CTpOeHUs
OpraHU4yecKmnx
BeLecTB
(y4eHuyeckume) He
MeHee 4 wr.

DU3NKA

CocTas
KOMMNeKTa:
Ltatne
1€MOHCTPALMOHH
bii: Ha3zHaueHwue:
nposegeHue
1EMOHCTPALMOHH
bIX OMbITOB,
OCHOBaHMe,
CTePXXEHb, NanKu,
KoNbLa, MydTbl:
Hanmuue

Cronuk
NOAbEMHbIN:

Tun cTonuka:
yuebHbI/nabopa
TOPHbIN,

onopa, CTepXXeHb
BUHTOBOWM, BUHT
perynMpoBOYHbIv
: Hanuuue,
DYHKLUS
nogbeMa u
ONYyCKaHUS
CTONMKA:
Hanmuune
NcTouHUK
NOCTOSIHHOMO M
nepeMeHHoro
HaNpXKeHUS:
Ha3zHaueHue: ons
nUTaHua
perynmpyembiM
nepeMeHHbIM 1

NOCTOAHHbIM

1 wr

1 wr




TOKOM
SNEKTPUYECKUX
CXEM,

yacTtoTa, lu;: 50,
notpebnsemas
MOLLHOCTb, BA:
10

MaHomeTp
PKMAKOCTHOM
1EMOHCTPALMOHH
bii: Ha3zHaueHwue:
15 U3MEepEeHUs
nasnexmsa oo 300
MM BOJSIHOMO
cTonba Bbilwe U
HUXe
aTMocdepHoro
aBneHus,
cTeknsiHHag U-
0bpasHas Tpybka
Ha NOACTaBKe:
Hanmuune
KamepToH Ha
pe30HaHCHOM
AumKe:
Ha3sHaueHue: ons
IeMOHCTpaUmu
3BYKOBbIX
konebaHun u
BOJH,

1Ba KAMepTOHa
Ha
pe30HMPYOLLNX
ALLMKAX:
Hanuuue,
pPe3nHOBbIN
MOJIOTOYEK:
Hanuume

Hacoc
BaKYYMHbIN C
371eKTPONPUBOAO




M: HasHaueHue:
co3aaHue
pa3psKeHus nnm
M30bITOYHOrO
1aBneHns B
3aMKHYTbIX
obbemax,
ONbITbl: KNNEHWNE
PKMOKOCTHM Mpu
MOHMXKXEHHOM
aBNEHNN,
BHELUHEE U
BHYTpeHHee
aBneHue u ap.
Tapenka
BaKyyMHas:
Ha3sHaueHue:
IeMOHCTpaums
ONbITOB B
3aMKHYTOM
obbeme ¢
pa3peXxeHHbIM
BO34YXOM,
OCHOBaHMe C
KpPaHOM, KONOKON
U3 TONCTOrO
cTekna,
pe3nHoBas
npokfagkKa,
3N1eKTpUYecKmi
3BOHOK: HaM4umne
Benepko
Apxumena:
HasHaueHue:
IEMOHCTpauUms
nencTBums
PKMAKOCTM Ha
NOrpy>keHHoe B
Hee Teno U
n3MepeHume
BE/IMYMHDI




BbITA/IKMBAIOLLEN
CUNbI,

BE4EPKO, Teno
LUMNMHOPUYECKOM
bopMbl,
NPY>XXUHHbIM
nIMHaMOMeTp:
Hanuyme
OrHueo
BO3AYLUHOE:
HasHaueHue:
IeMOHCTpaums
BOCM/IaMEHEHUS
roproyen cmecu
npu ee BbICTPOM
CKATUMK,
TONICTOCTEHHbIN
UMAUHAP,
nopLeHb Ha
METaINYECKOM
LToKe C
PYKOSATKOW,
noacraeka ang
uMnMHapa:
Hanuume

4.1.

O6opynoBaHue
nns
1EMOHCTPaLMOHH
bIX OMbITOB

Mpnbop ans
eMOHCTpaLun
NaBleHns B
PKMOKOCTU:
HasHaueHue:
eMOHCTpaLMs
N3MeHeHus
ABNEHNS C
rnybuHom
Norpy>xxeHus,
naTumK
NaBeHus,
KpOHLWTEeNH ans
KpenneHus Ha
CTEeHKe cocyaa:

Hann4yune




Mpnbop ans
NeMOHCTpauun
aTMocdepHoro
NaBEHUS
(Marpebyprckue
nonyLwapus):
HasHaueHue:
eMOHCTPaLMS
cunbl
aTMocdepHoro
NaBeHUs,

1Ba Pa3beMHbIX
MeTaNNnM4ecknx
nonywapus ¢
NPOYHbIMM
pyyYKamu u
XOpOLLO
NpUWANPOBAHHDI
MW KpasiMu,
HUnnens ¢
KpaHOM:
Hanuuue,
co3pgaBaemoe
BHYTPM LIAPOB
BaKyyMMeTpuyec
Koe faBneHue:
He MeHee 0,05
Ma,
MaKCMManbHoe
paspsblBatoLLee
ycunue: He
meHee 90 H
Habop Ten
paBHOro obbema:
HasHauyeHue: ons
onpeneneHus u
CpaBHeHUS
TENJI0eMKOCTU U
NNOTHOCTU
Pa3fIMYHbIX
TBEpAbIX




MaTepuanos,
UMAMHAPbI U3
pa3INYHbIX
MaTepuasnosB: He
MeHee 3 Wr.,
KPHOYKM ONns
NnoABELIMBAHUS
UMAMHAPOB:
Hanmuune

Habop Ten
paBHOM Macchl:
Ha3sHaueHue: ons
onpeaeneHus u
CPABHEHMUIO
NJOTHOCTH
pasIMYHbIX
MaTepuanos,
LUMAUHAPGI U3
pa3IMYHbIX
MaTepuasnoB: He
MeHee 3 Wr.,
KPHOYKM Ana
noaBeLwwnBaHns
UMIMHOPOB:
Hanuume
Cocyapl
coobLatowmecs:
HasHaueHue:
EeMOHCTpaLUms
0OMHAKOBOTO
VPOBHS
OL4HOPOLHOWM
PKMAKOCTU B
coobuwarwmxcs
mMexay cobow
cocygax pasHou
hopMbl,
coobuwatowmecs
CTEKNSIHHbIE
TPyOKM pasHoOM
hOpMbI: He




MeHee 3 Wwr.,
NOACTaBKa:
Hanuune

Tpy6ka HbtoToHa:
HasHaueHue:
IeMOHCTpaLMs
0OHOBPEMEHHOCT
n nageHus
pa3fiMyHbIX TEN B
pa3pexxeHHOM
BO3A4YyXe,
DYHKLUS
NOAKIOYEHUS K
BaKyyMHOMY
Hacocy: Hanuuue,
IMHA TPYOKM: He
meHee 80 cM.,
pe3nHOoBbIe
Npo6Ku, HMUMNNenb
Hanuuue,
KO/IMYeCcTBO Ten B
TpybOKe: He MeHee
5wt

LWap Mackans:
HasHaueHue:
IeMOHCTpaLMs
nepenayu
nNpou3BOAUMOrO
Ha XXMOKOCTb
naBleHns B
3aMKHYTOM
cocyae,
eMOHCTPaLMS
noabema
PKMAKOCTM Noja
eCTBUEM
aTMocdepHoro
NaBeHUS,
MeTanMyeckmm
LUMAKHAP C
onpaBamu,




NOpLLUEHb CO
LUTOKOM, NONbIMA
MeTannnyeckmm
wap ¢
OTBEPCTUAMM:
Hanuuue,

NIMHA UMNMHAPA:
He MeHee 22 cM,
nMameTp wapa:
He MeHee 8 cM
LLap ¢ konbuoMm:
Ha3zHauyeHue:
IeMOHCTpaums
pacwmnpeHuns
TBEpAOro Tena
Npw HarpeBaHum,
LITaTMB,
MeTannmMyeckoe
KONbLO € MydTON,
Wap C LLEenoYkoun:
Hanuuue,

IIMHA LLeNoYKu:
He MeHee 80 MM,
nMaMeTp Lwapa:
He MeHee 25 MM
LUmnuHapel
CBUHLOBbIE CO
CTpyroMm:
HasHaueHue:
IeMOHCTpaUms
B3aMMHOIO
NpUTSHKEHUS
MexXay atoMaMu
TBEpAObIX Ten,
KONMYeCTBO
04MHAKOBbIX
UMIMHAPOB: He
MeHee 2 WT.,
Matepuan
UMIMHOPOB:
CTanb U CBUHEL,




KPHOYKM ONng
noaBeLnBaHuS:
Hanuuue,

CTpyr,
HanpaBnstoLas
TpybKa: Hanuume
Mpubop JleHua:
HasHaueHue: ans
nccnenoBaHms
33aBUCUMOCTH
HanpasneHus
MHOYKLMOHHOIO
TOKa OT
XapakTepa
N3MEHEHMS
MarHMTHOTO
noToka,

CTOMKa C
KOPOMbICNIOM:
Hanuuue,
KOIMYeCcTBO
a/IIOMUHMEBBIX
Koneu: He MeHee
2 Wr.,
npopesb B O4HOM
u3 Konew;
Hanmuune
MaruuT
nyroobpasHbii
1EMOHCTPALMOHH
bi: HasHauveHue:
eMOHCTpaums
CBOMCTB
MOCTOSAHHbIX
MarHuTOoB,

TN MarHuTa:
HaMarHM4eHHbIM
Bpycok,
KONIM4YeCcTBO
LBETOB MarHuTa:
He MeHee 2,




0603HayeHne
noJsitoCcoB
MarHuTa:
Hanuume
Maruut
NnoJI0COBOM
1EMOHCTPALMOHH
bI (Mapa):
HasHaueHue:
IEMOHCTpaUms
CBOMCTB
NOCTOSIHHbIX
MarHuTOoB,

TN MarHuTa:
HaMarHM4YeHHbIM
Bpycok
NPSIMOJIMHEMHOWN
dbopMbl,
KONIM4YeCcTBO
LBETOB MarHmTa:
He MeHee 2,
0603HaveHne
nontCcoB
MarHuTa:
Hanmuune
Crpenku
MarHuWTHbIE Ha
WITaTMBAX:
Ha3zHaueHue:
IEeMOHCTpaUms
B3aMMOAENCTBUS
nontoCcoB
MarHuTOoB,
OpUEeHTaLNK
MarHuTa B
MarHMTHOM none,
HaMarHM4yeHHas
cTpenka:
Hanuuue,
KOIMYeCcTBO
L,BETOB MarHuTa:




He MeHee 2,
noacraBka:
Hanuyme

Habop
1EMOHCTPALMOHH
N
"JnekTpocTaTmka”
(3nekTpockonb
(2 wr.), cynTaH (2
LUT.), NaN04Ka
CTEKNISIHHAS,
nanoyka
300HUTOBAS,
LUTATMBDI
nsonupyrowme (2
LT.)

MawwmHa
anekTpodopHas
nunm
BbICOKOBOJIbTHbIM
NUCTOYHMK:
HasHauyeHue: ons
nonyyeHus
3N1EKTPUYECKOrO
3apsaa BbICOKOrO
noTeHumMana u
nony4yeHms
MCKPOBOTO
pa3psaa,

IMCKM Ha
CTOMKAX:
Hanuuue,
KOIM4YeCcTBO
nemaeHCcKnx
GaHOK: He MeHee
2,
noacTaBka:
Hanuyme
Komnnekr
nNpoBOAOB:
[11nHa: He MeHee




500 MM -4 wr.,
250 MM - 4 wr,,
100 MM - 8 wT,,
Ha3HayeHue: ons
NOAKJTYEHUS
1eMOHCTPALMOHH
bIX MpMBOpPOB U
060pyaoBaHMA K
MCTOYHMKY TOKA,
nns Cbopku
SNeKTpUYEeCKmX
Lenen, BKaYas
3N1EMEHTbI U3

paboTbl
"TTOCTOSAHHBIN
3N1eKTpUYecKmi
TOK"

4.2. O6opynoBaHue |lLTaTme 8 wr. 4 WT.
nns NabopaTopHbIN C
nabopaTopHbIX  |[nepxaTensiMu
paboT u BeChl
YYeHUYEeCKnX 9NeKTPOHHbIE
onbITOB (Ha 6a3e [MeH3ypkKa,
KOMMNNEKTOB ANs [Mpesen

ora)

nsmepenus 250
MN
nnHamometp 1 H
nuHamometp 5 H
UMAUHAP
CTanbHOM, 25 cM3
UMAMHAP
QIIOMUHUEBBIN
25 cm3
UMAMHAP
Q/IIOMUHMEBDIN
34 cM3
LUMAMHAP
NNacTMKoBbIM 56
cM3 (ana
N3MEepEHUS CUbl
Apxumena)




npyxuHa 40 H/m
npyxuHa 10 H/m
rpy3bl no 100 r (6
T.)

rpy3 HabopHbIK
yCTaHaBAMBAET
Maccy C Lwarom
10r

MepHas NeHTa,
NMHENKa,
TpaHCNopTUp
Bpycok ¢
KPHOYKOM M
HWUTbIO
HanpaBnsoLLas
JIMHON He
meHee 500 mm.
[10MKHBI BbITb
obecneyeHbl
pa3Hbie

KO3 PULMEHTBI
TpeHnsa bpycka
no
HanpaBnawoLLen
cekyHaomep
SNEKTPOHHbIN C
aTYNKOM
HanpaBnsoLLas
CO LUKaNou
Bpycok
lepeBsHHbIN C
MyCKOBbIM
MarHuToMm
HUTSAHOM MasITHUK|
C rpy3oM ¢
MyCKOBbIM
MarHuTOM U C
BO3MOXHOCTbIO
N3MeHeHus
JTMHbBI HUTK
pblyar




610K NOABUXKHbIN
610K
HenoaBUXHbIN
KanopumeTp
TepMOMETp
NCTOYHMK
nUTaHus
MOCTOSIHHOTO
TOKa
(BbINpAMUTEND C
BbIXOAHbIM
HanpshkeHuem 36
-42 B unm
GaTapenHblii
610K €
BO3MOXHOCTbIO
perynnpoBKu
BbIXOLHOIO
HanpsxeHus
BONLTMETP
BYXMpenenbHbli
(3B,6B)
amMnepmeTp
NBYXnpenenbHbIn
(0,6 A,3A)
pesuctop 4,7 Om
pesuctop 5,7 Om
namnouka (4,8 B,
0,5 A)
nepeMeHHbIH
pe3ucrop
(peocrtaT) o 10
Om
COeaMHUTENbHbIE
nposozaa, 20 wr.
K/tou

Habop
MPOBONOYHbIX
pe3nctopos plS
cobupatoLas
NMH33a, HOKYyCHOe




pacctosaHue 100
MM

cobupatoLLas
NnMH3a, POKyCHoe
pacctosHue 50
MM
paccenBaoLLas
nMH3a, POKyCHoe
paccrtosiHme - 75
MM

3KpaH
onTMyeckas
CKaMb$l

cnang "Mogenb
npeameta”
ocBeTUTENb
NONYUMANHAP C
NNAHLWETOM C
KPYroBbiM
TPaHCNOPTUPOM
Mpnbop ans
N3y4yeHus
ra3oBblX 3aKOHOB
Kanunnsipbl
[IndpakuMoHHas
peweTka 600
WTPMXOB/MM
[IndpakuMoHHas
peweTka 300
WTPUXOB/MM
3epkano
JlasepHas ykaska
MNonapowua B
pamke

LWenn KOHra
KaTywka MOToK
bnok gpnopos
bnok
KOHJEHCAaTopoB
Komnac

Maruut




SNeKTpoOMarHuT
Onunku
)KenesHble B
b6aHke

TexHOnornyeckas

HanpaBAeHHOCTb

1.

O6pa3oBaTenbHbl
M KOHCTPYKTOp
019 NPaKTUKM
6104HOrO
nporpamMMmnpoBa
HMA C
KOMMNEKTOM
1aTYMKOB

PoboTtoTexHnyeck
ni Habop
npeaHasHayeH
NN U3yYeHUs
OCHOB
pOBOTOTEXHUKM,
netanen, y3nos u
MeXaHW3MOB,
HeobX0aMMbIX
NN Co34aHMA
poboTOTEXHUYECK|
NX YCTPOWMCTB.
Habop
npeacraBnsier
cobor KoMnnekT
CTPYKTYPHbIX
3/IEMEHTOB,
COeaAMHUTENbHbIX
3/1IEMEHTOB U
3N1eKTpoTexXHMYec
KMX
KOMMOHEHTOB.
Habop no3BonseT
cobupatb (1
nporpamMmMmnpoBaT
b cObMpaeMble
mMogaenu), us
3/IEMEHTOB,
BXOASALNX B €ro
COCTaB, MOAENM
MeXaTPOHHbIX U
poboToTEXHUYECK|
MX YCTPOMUCTB C
aBTOMAaTU3MpOBa
HHbIM

yrnpaBneHneM, B

1 wr

1 wr




TOM YMC/e Ha
KOJIECHOM X0Ay, a
TaKxe
KOHCTPYKLNNA,
OCHOBAHHbIX Ha
MCNOJIb30BaHMM
nepenady (B TomM
uncne
4epBAYHbIX U
3ybuaTbiX), a
TaKXXe pbl4yaros..
CBETOANOLHbIN
MaTPUYHbIN
nucnnen c enon
noaCcBeTKOM Ha
KOHTpoOnnepe
Konuuectso
nopToB
BBOAA/BbIBOAA
Ha KOHTposinepe
He MeHee 6
Konuuyectso
KHOMOK He MeHee
4
Obuwee
KONIMYecTBo
3/1EMEHTOB: HE
MeHee 520 wr, B
TOM ymncne:

1)
nporpaMMmMpyem
bii 610K
yrpaBneHus,
KOTOPbI MOXeT
paboTtaTtb
QBTOHOMHO 1 B
NOTOKOBOM
pexnMme;

2) cepsOMOTOPSI
3) BaTYMK CUNb
4) patumnk




paccTosiHMA
5) BaTumK uBeTa
6)
aKKyMynaTopHas
baTtapes

7) MNnactukosbie
CTPYKTYpHbI€e
SNIEMEHTbI,
BKJIHOYas
nepopupoBaHH
ble 3/1eMEHTbI:
Banku, Kybumkn,
OCW W Banbl,
COeaMHUTENbHbIE
3N1EeMEHTbI K
0CAM, LIeCTepHMU,
npeaHa3HaYeHHbI
e N9 CO30aHMS
4epBSYHbIX U
3ybuaThbixX
nepepauv,
CoeauHUTENbHbIE
N KpenexHble
3N1eMEHTbI;

7) NporpammHoe
obecneyeHue,
ncnonbsyemoe
nns
nporpamMMmnpoBa
HWMS cobupaemblx
poboToTEXHUYECK|
X Moaenen u
YCTPOMUCTB,
NOCTYNHO ANs
CKauMBaHus 13
ceTn NHTepHeT

O6pasoBaTtenbHbl
M Habop no
MexaHuKe,
MexaTpoHuKe U
poboTOTEXHMKE

KoMnnekT ang
N3y4yeHUs OCHOB
3N1EKTPOHUKM U
pOBOTOTEXHUKM

Habop pomkeH

1 wr

1 wr




ObITb
npeaHasHayeH
nNs NpoBeaeHns
y4eOHbIX 3aHATUI
MO 3NEKTPOHMKeE
N CXeMOTEXHUKe
C uenbto
n3yyeHus
Hanbonee
pacnpoCTpaHeHH
O 3N1EMEHTHOM
0a3bl,
npuUMeHseMon
19 MHXEHEPHO-
TEXHUYECKOro
TBOpYECTBa
YUaLLMXCA U
pa3paboTku
yyebHbIX
Mogaenen
pobotoB. Habop
noMKeH
no3BONATb
yyaLmMMmcs Ha
npakTuke
OCBOMUTb
OCHOBHble
TEXHOM0rMM
NpOeKTUPOBAHUS
poboToTEXHUYECK|
X KOMMNIEKCOB
Ha npumepe
yyebHbIX
Mopaenen
po60TOB, a TaKXe
U3yunTb
OCHOBHble
TeXHUYeckue
peleHns B
obnactu
KnbepHeTn4eckm




X U
BCTPpanBaeMbIX
CUCTEM.

B coctas
KOMMNEeKTa
10/HKEH BXOAUTb
Habop
KOHCTPYKTUBHbIX
3/1EMEHTOB AN
c6bopkKn MakeTa
MaHUMYNSLMOHHO
ro po6ora,
KOMMNEeKT
MeTaNIM4yeckmx
KOHCTPYKTUBHbIX
3/1IEMEHTOB AN
cbopkM MakeTa
MOOUIBHOIO
po6oTta 1 T.n.

B coctas
KOMMIeKTa
BXOAMT Habop
3N1eKTPOHHbIX
KOMMOHEHTOB
19 U3y4eHns
OCHOB
3N1EKTPOHUKM U
CXEMOTEXHMKM, a
TaKXKe KOMMIEeKT
NpUBOAOB U
NaTYMKOB
pa3fIM4YHOro TMna
nns paspabortku
pobOTOTEXHUYECK
MX KOMMIEKCOB.
B coctas
KOMMAeKTa
10/KHO BXOOMTD:
MOTOpbI C
SHKOAEPOM - He
MeHee 2 WT,




CEepBOMNPUBOA,
GONbLLON - HE
MeHee 4 W,
CepBONPUBOA,
MasnbIi - He
MeHee 2 wT,
MHbpPaKpacHbIN
1aTUMK - HE
MeHee 3 wWT,
VNbTPa3BYKOBOWM
NaTUNK - HE
MeHee 3 W,
naTYMK
Temnepartypbl -
He MeHee 1 wr,
naTymK
OCBELEHHOCTY -
He MeHee 1 wrT,
Habop
3N1EKTPOHHbIX
KOMMOHEHTOB
(pe3sucTopbl,
KOHOEHCaTopbl,
CBETOAMOAb
pa3IM4yHOro
HOMMHaNa),
KOMMNeKT
npoBOAOB AN4
becnaeyHoro
NpOTOTUNUPOBAH
us, nnata
BGecnaeyHoro
NPOTOTUNUPOBAH
nsi, aKKyMynsaTop
M 3apsiaHoe
VCTPOMCTBO.

B coctas
KOMMneKTa
LO/DKEH BXOAUTb
nporpamMMmnpyem
bl1 KOHTpOANEP,




nporpamMMmnpyem
bl B Cpege
Arduino IDE nnu
QHANOTMYHbIX
cB060AHO
pacnpocTpaHsem
bIX Cpeaax
pa3paboTku.
MNporpamMmmunpyem
b4 KOHTpOANEp
nOMKeH
obnagatb
noptamu ans
NOAK/TYEHUS
LUMdPOBLIX U
QHANOroBbIX
VCTPOMCTB,
nHTEepdencamm
TTL, USART, 12C,
SPI, Ethernet,
Bluetooth nnu
WiFi.

B coctas
KOMMAeKTa
I0/KEH BXOAUTb
mMoaynb
TEXHUYECKOro
3peHus,
NpeaCTaBASOLLM
" cobow
BbIYNCAUTENBHOE
YCTPOMCTBO CO
BCTPOEHHbIM
MUKponpoLeccop
OM (KON-BO A4ep A
He MeHee 4 wr,
4acToTa a4pa He
meHee 1.2 T,
o6bvem O3Y - He
MeHee 512 M6,
obbem




BCTPOEHHOM
naMsTu - He
meHee 8 [0),
MHTErpMPOBAHHO
M Kamepou
(MakcMManbHoe
pa3spelleHne
BMAE0MOTOKA,
nepenaBaemMoro
no uHTepdency
USB - He MeHee
2592 x 1944 ep.)
M ONTUYECKOM
CUCTEMOM.
Mogaynb
TEXHUYECKOro
3peHnsa OOJIKEH
obnapatb
COBMECTUMOCTbIO
C Pa3nNYHbIMU
nporpaMMmMpyem
bIMM
KOHTpONepamMm
C NOMOLLbIO
NHTEepGhencos -
TTL, UART, 12C,
SPI, Ethernet.
Moaynb
TEXHUYECKOro
3peHMS OOJIKEH
UMETb
BCTPOEHHOE
nporpaMMHoe
obecneyeHune Ha
OCHOBE
onepaunoHHOM
cuctembl Linux,
nossonsiwLlee
OCYLLECTBNSATb
HaCTPOMKY
CUCTEMDI




MaLWMHHOro
0by4yeHus
napameTpoB
HEMPOHHbIX
ceten ons
0bHapyxeHus
0ObEKTOB,
onpeaeneHus ux
napameTpoB u
NanbHeNLLEen
NMOoeHTUGUKaLNK
KoMnnekr
10/1KEH
obecneuymBatb
BO3MOXHOCTb
N3y4YeHUs1 OCHOB
pa3paboTku
NPOrpaMMHbIX U
annapaTHbIX
KOMMIEKCOB
NHXXEHEPHbIX
CUCTEM, peLleHunm
B chepe
"MIHTepHeT
Bellen’, a Takxke
pelleHnn B
obnactu
pOBOTOTEXHUKM,
MCKYCCTBEHHOTO
WHTENIeKTa U
MaLIMHHOro
o0byuyeHus.

KomnbtoTepHoe ob6opyaoBaHue

1

Hoytbyk

Dopm-dakTop:
HOYTOYK;
DKecTkas,
HeoTK/to4aeMas
KnaBuaTtypa:
Hanuuue;
Pycckas

packnaaka

3w

2 W,




KNaBMaTypbl:
Hanuuue;
[lMaroHanb
3KpaHa: He
MeHee 15,6
[NHOMMOB;
PaspeweHue
9KpaHa: He
mMeHee 1920 x
1080 nukcenein;
Konnuectso sipep
npoueccopa: He
MeHee 4;
Konnuectso
MOTOKOB: He
MeHee 8;
basoBas
TaKTOBAs 4acToTa
npoueccopa: He
meHee 1 MTu;
MakcuManbHas
TaKTOBas 4acToTa
npoueccopa: He
MeHee 2,5 ITu;
Kaw-namstb
npoueccopa: He
MeHee 6 MbaiT;
0O6bem
YCTaHOB/IEHHOM
onepaTMBHOM
namaTu: He
MeHee 8 [6anT;
Obbem
noanepXmMBaemo
M onepaTMBHOM
namaTu (gns
BO3MOXHOCTH
pacClWnpeHus): He
MeHee 24 [6anT;
Ob6bvem
Hakonutena SSD:




He MeHee 240
[6anT;

Bpems
QBTOHOMHOM
paboTbl OT
b6aTapeu: He
MeHee 6 4acosB;
Bec HoyTOyKa
YCTAHOB/IEHHbIM
aKKYMYNSTOPOM:
He 6onee 1,8 kr;
BHewHun
nHtepdenc USB
CTaHAapTa He
Huxke 3.0: He
MeHee Tpex
cBODOOAHDIX;
BHewHwnn
nHtepcdenc LAN
(ucnonb3oBaHue
nepexofHMKOB
He
npeaycMOTPEHO):
Hanuuue;
Hannuue
MoAaynen u
UHTepdencos
(ucnonb3oBaHue
nepexofHMKOB
He
npenycMOTPEHO):
VGA, HDMI;
becnpoBoaHas
cBa3b Wi-Fi:
Hanuuune ¢
noaAepXXKom
craHpapta IEEE
802.11n nnu
COBpPEMEHHeE;
Web-kamepa:
Hanuuue;




Manunynsartop
"MbILWb': HANUYMNE;
[penycraHoBneH
Has
onepauMoHHas
cucreMma ¢
rpaguyeckmum
NONb30BaTENbCKM
M UHTepdencom,
obecneymBaroLLa
9 paboty
pacnpoCcTpaHeHH
bIX
06pa3oBaTeNbHbl
X U
00LLLEeCUCTEMHBIX
NPUNOXEHUI:
Hanuuue.

MQY (npuHTep,
CKaHep, Konup)

Tun ycTpowcTaa:
MOV (pyHKuMM
neyaTm,
KOMMPOBAHMS,
CKAaHUPOBAHMUS);
Mdopmat bymaru:
He MeHee A4,
LiBeTHOCTb:
yepHo-6enbii;
[TexHonorus
neyaTm:
nasepHas
MakcuManbHoe
pa3spelleHne
neyaTu: He
mMeHee 1200 x
1200 Touek;
NHTepdencol: Wi-
Fi, Ethernet (RJ-

45), USB.

1 wr

1 wr

Tabnuya N 2



NPO®WJIbHbIA KOMIMNEKT O60PYAOBAHUSA

HanmeHoBaHue Kpatkne Konunyectso Konunyectso
obopynoBaHus npUMepHble eauHUL, oNg eauHuUL, ong
TEXHMYECKMe NpogUIbHOIO NpogUIbHOIO
XapaKTepUCTUKM KOMMNeKTa KOMMNeKTa
(obweobpaszosaT|(ManOKOMMNAEKTH
e/bHble ble
opraHusaumu, He |0bieobpasoBate
ABnsOLWMecs NbHble
MaNIOKOMNM/IEKTH | OpraHu3aumm),
bIM), €[l. U3M. en. n3M.
BA30BAS (OBA3ATE/IbHAA YACTD)
EcTectBEHHO-Hay4Has HaNpaBAEHHOCTb
1. Uundposas ObecneumBaer |3 WT. 2 wr.
nabopaTtopums NO |BbINOJHEHUE
Guonorum nabopaTopHbIX
(yyeHunueckas) [paboT Ha ypokax

no 6uonoruu B
OCHOBHOM LIKONe
M NPOEKTHO-
nccnenoBaTenbCek
Ol AeATeNbHOCTH
yYaLLMXCS.
KoMnnekrauus:
becnposoaHo#n
MyNbTMAATYMK MO
Guonorum c 6-10
BCTPOEHHbIMU
naTYMKaMu:
NaTumnk
BNAXKHOCTU C
11ana3oHoM
N3MepeHus
0...100%

[laTumk
OCBELLEHHOCTH C
IMana3oHoM

M3MEPEHUA HE




ke yeM ot 0 oo
180000 nk
[laTtunk pH ¢
1Mana3oHOM
N3MEPEHUS He
yke yem ot 0 mo
14 pH

[laTumk
TemMneparypbl C
11ana3oHoM
N3MEPEHUS He
ke yem ot1-20
no +140 C
[aTumk
3N1eKTpOnpoBOAM
MOCTM C
1Mana3oHamMu
N3MEPEHUS He
yxe yem o1 0 oo
200 mMkCMm; o1 0
no 2000 MkCwm;
ot 0 no 20000
MKCM

[aTumk
TEMMepaTypbl
OKpY>KatoLLen
cpeabl C
1Mana3oHOM
N3MEPEHUS He
ke yem ot -20
no +40
Akceccyapsl:
Kabenb USB
COeANHUTENbHbIN
3apsgHoe
YCTPOMCTBO C
Kabenem
miniUSB

USB Apantep
Bluetooth 4.1
Low Energy




KpaTkoe
PYKOBOACTBO MO
sKCnayaTaumm
undpoBomn
inabopatopum
LUundposas
BMAEOKamepa C
MeTanIMyeckmm
LUTAaTUBOM,
pa3peLleHne He
meHee 0,3 Mnukc
[porpaMMHoe
obecneveHune
MeToamnyeckume
pekoMeHaauum
He meHee 30
pabot
YnakoBka
Hanunune
PYCCKOS3bIYHOIO
canTa
NoALEePXKKMH,
Hanmuune
BMEOPOJIMKOB.

Uundposas
inabopatopus no
XUMUU
(yueHunyeckas)

Ob6ecneumnBaet
BbIMO/IHEHNE
nabopaTopHbIX
paboT no xumMum
Ha ypoKax B
OCHOBHOM LIKONe
M NPOEKTHO-
nccnenoBaTenbCek
Ol AeATeNbHOCTH
yUaLLMXCS.
KoMnnekrauus:
becnpoBogHoM
MyNbTMAATYMK MO
XUMWUK C 4-M9
BCTPOEHHbIMU
NaTYNKAMMU:

[laTtunk pH ¢

3 WT

2 WrT.




11ana3oHoM
N3MepeHUs He
yke yem ot 0 mo
14 pH

[1aT4MK BbICOKOM
TeMMepaTypbl
(TepMonapHbIn) €
IMana3oHoM
N3MepeHus He
ke yem ot-100
no +900 C
JaTuymk
3/1eKTPONPOBOAM
MOCTM C
nManasoHamu
N3MEepeHUs He
yke yem ot 0 no
200 MkCMm; o1 O
ino 2000 MkCwM;
ot 0 oo 20000
MKCM

JaTuymk
TeMneparypbl
NAATUHOBBIN C
11ana3oHoM
N3MepeHUs He
ke yem oT-30
no +120 C
OTpenbHblie
NaTYMKMU:
NaTymk
onTUYeCcKom
nnotHoctn 525
HM

Akceccyapbl:
Kabenb USB
CoOeOMHUTENbHbIN
3apsiaHoe
YCTPOMCTBO C
kabenem
miniUSB




USB ApanTtep
Bluetooth 4.1
Low Energy
KpaTkoe
PYKOBOACTBO MO
3KCnayaTaumm
uncdposon
inabopatopum
Habop
nabopaTopHOM
OCHACTKM
[porpaMMHoe
obecneyeHue
MeToamnyeckume
pekoMeHaauum
He MeHee 40
pabot
Hannuue
PYCCKOSI3bIYHOIO
canTa
noanepXku
Hannuune
BMEOPOJIMKOB.

LUmndposas
inabopatopus no
busunke
(yueHunyeckas)

O6ecneunBaet
BbIMO/IHEHNE
3KCMEPUMEHTOB
no TeMam Kypca
DU3UKMN.
Komnnekrauus:
becnpoBoaHo#M
MyNbTUAATYMK MO
bu3smke ¢ 6-t10
BCTPOEHHbIMU
naTYNKAMMU:
Lundposon
naTumnK
TemMneparypbl C
11anNa3oHOM
N3MEPEHUS He
ke yeM ot -20
no 120 C

3 WT

2 WT.




Lmndposon
naTYMK
abCcontoTHOroO
1aBNEHNS C
11ana3oHoM
N3MEepEeHUs He
yke yem ot 0 mo
500 kMa

[laTunk
MarHMTHOro Noss
C OMana3oHOM
N3MepeHus He
ke yem ot -80
no 80 mTn
[aTumk
HanpskeHms ¢
niManasoHamu
N3MEPEHUS He
yXXe yeM 0T -2 Ao
+2 B; or-5 po +5
B; or-10 po +10
B; or-15 pno +15
B
[1aTuMK TOKa He
ke yeM oT-1 no
+1 A

NaTymk
akcenepomeTp ¢
nokasaTensiMm He
MeHee yeMm: +/- 2
9;+/-49;+/-8¢
OTpenbHblie
yCTPOMCTBA:

USB
ocuunnorpad He
MeHee 2 KaHana,
+/- 100 B
AKkceccyapsl:
Kabenb USB
COeOMHUTENbHbIN
3apsgHoe




VCTPOMCTBO C
Kabenem
miniUSB

USB Apantep
Bluetooth 4.1
Low Energy
KoHcTpykTOp Ans
nposeneHus
9KCMEepUMEHTOB
KpaTkoe
PYKOBOACTBO MO
aKCnayaTaumm
undpoBon
inabopatopum
lporpaMMHoe
obecrneyeHune
MeToanyeckme
pekoMeHaaumum
(40 pabor)
Hanuuue
PYCCKOS3bIYHOIO
canTa
noanepXKKM
Hanunuue
BMAEOPOJIMKOB.

KomnbtoTepHoe 060pynoBaHue

4.

Hoytbyk

®dopM-dakTop:
HOYTOYK;
PKecTkas,
HeoTK/to4aeMas
KnaBuartypa:
Hanuuue;
Pycckas
packnagka
KNnaBuaTypbl:
Hannuue;
[lMaroHanb
9KpaHa: He
MeHee 15,6
1I0MMOB;

PaspelueHue

3 W

2 WrT.




3KpaHa: He
mMeHee 1920 x
1080 nukcenen;
Konnuectso sipep
npoueccopa: He
MeHee 4;
Konnuectso
NMOTOKOB: He
MeHee 8;
bazoBag
TAaKTOBAs 4acToTa
npoueccopa: He
meHee 1 [Tu;
MakcuManbHas
TAaKTOBAs 4acToTa
npoueccopa: He
MeHee 2,5 ITu;
Kaw-namsatb
npoueccopa: He
mMeHee 6 MbanT;
O6bem
YCTaHOBIEHHOM
onepaTtMBHOM
naMmsTu: He
mMeHee 8 [GanT;
Ob6bvem
noanepXXuBaemo
M onepaTMBHOM
namsaTu (ans
BO3MOXHOCTH
paclWnpeHus): He
MeHee 24 [6anT;
Obbem
HakonuTensa SSD:
He MeHee 240
[6anT;

Bpems
QBTOHOMHOM
paboTbl OT
Gatapeu: He
MeHee 6 4acosB;




Bec HoyTOyKa ¢
YCTAHOBJ/IEHHbIM
aKKYMYNSTOPOM:
He 6onee 1,8 kr;
BHewHwnn
nHtepoenc USB
CTaHAapTa He
Hmke 3.0: He
MeHee Tpex
CBOOOHbDIX;
BHewHun
nHtepdenc LAN
(ucnonb3oBaHue
nepexofHMKOB
He
npenycMOTPEHO):
Hanuuue;
Hannuue
Moaynen u
NHTEepGhencos
(ucnonb3oBaHue
nepexofHMKOB
He
npeaycMOTPEHO):
VGA, HDMI;
becnpoBoaHas
cBa3b Wi-Fi:
Hanuuue ¢
noanepXXKon
craHpapta |IEEE
802.11n nnu
COBpeMEHHee;
Web-kamepa:
Hanuuue;
ManHunynsartop
"MbILWb : HANUYMNE;
[penycraHoBneH
Has
onepaunoHHas
cucreMma ¢
rpadmyeckmm




NONb30BaTENIbCKM
M MHTepdencom,
obecneymBatoLa
9 paboty
pacnpoCTpaHeHH
bIX
0bpa3oBaTeNbHbI
X U
06LWeCcncTeMHbIX
NPUNOXEHUN:
Hanuuue.

MQY (npuHTep,
CKaHep, Konup)

Tun ycTpouncTea:
MOY (byHKLMM
nevaru,
KONMMPOBAHMS,
CKaHUPOBAHMUS);
@dopmart bymaru:
He MeHee A4;
LlBeTHOCTb:
yepHo-6enbii;
TexHonorus
neyaTm:
nasepHas
MakcmmanbHoe
pa3pelleHne
neyaTu: He
meHee 1200 x
1200 Tovek;
NuTtepdencol: Wi-
Fi, Ethernet (RJ-
45), USB.

1 wr

1 wr

[NOMNOJTHUTEJ/IbBHOE ObOPYJOBAHUE

EcTecTBeHHO-Hay4YHas HanpaBieHHOCTb

1.

Undposas
inabopaTtopumsa no
Guonornu
(yueHunyeckas)

O6ecneunBaet
BbINO/IHEHUNE
InabopaTopHbIX
paboT Ha ypokax
no 6uonormm B
OCHOBHOWM LWKONeE
M NPOEKTHO-

nccnenoBaTeslbCk

1 wr

1 wr




oW JesaTeNnbHOCTH
VUaLLMXCS.
KoMnnekraums:
becnpoBoaHoM
MYNIbTUAATYMK NO
Guonorum c 6-t0
BCTPOEHHbIMU
1aTYMKAMMU:
[laTunk
BNAXXHOCTU C
11ana3oHoM
n3MepeHus
0...100%
[aTumk
OCBELLLEHHOCTHM C
IMana3oHoM
N3MepeHUs He
yxe yem o1 0 oo
180000 nk
[laTumk pH c
11ana3oHoM
N3MepeHus He
yxe yem ot 0 go
14 pH

[aTumk
TemMnepaTypbl C
IMana3oHoM
N3MEPEHUS He
yxe yem oT-20
no +140 C
NaTymk
3/1eKTPONPOBOAM
MOCTHU C
1ManasoHamu
N3MEPEHUS He
ke yem ot 0 fo
200 MkCMm; 0T O
no 2000 MkCwm;
ot 0 no 20000
MKCM

NaTumnk




TEMMepaTypbl
OKpY>KatoLLen
cpeabl C
11ana3oHoM
N3MEPEHUS He
ke yem ot-20
no +40
Akceccyapsl:
Kabenb USB
COeANHUTENbHbIN
3apsgHoe
YCTPOMCTBO C
Kabenem
miniUSB

USB ApanTtep
Bluetooth 4.1
Low Energy
KpaTkoe
PYKOBOACTBO MO
SKCnayaTaumm
uncdposon
inabopatopum
Undposas
BMAeoKamepa C
METaNINYECKUM
LUTAaTUBOM,
pa3spelleHne He
mMeHee 0,3 Mnukc
lNporpaMMHoe
obecneyeHune
MeToanyeckme
pekoMeHAauum
He MeHee 30
pabot
YnakoBka
Hannuune
PYCCKOA3bIYHOIO
canTa
noanepXKHu,
Hanuyme
BMIEOPOJIMKOB.




Uundposas
inabopaTopumsa no
XUMUK
(yyeHunyeckas)

O6ecneumnBaet
BbINONIHEHWE
nabopaTopHbIX
paboT No XnMMuu
Ha ypokax B
OCHOBHOM LUKONe
M NPOEKTHO-
nccnenoBaTenbek
Ol AeATeNbHOCTH
VUaLMXCS.
KoMnnekrauus:
becnposoaHoM
MyNbTUAATYMK MO
XUMUK C 4-M$
BCTPOEHHbIMU
IaTYMKaAMMU:
[laTtunk pH ¢
11ana3oHoM
N3MEPEHUS He
yke yem ot 0 mo
14 pH

[1aT4MK BbICOKOM
TeMneparypbl
(TepMonapHbIN) €
11ana3oHoM
N3MepeHUs He
ke yem oT-100
no +900 C
[aTumk
3/1eKTPONPOBOAM
MOCTM C
AManasoHamu
N3MepeHus He
yke yem ot 0 mo
200 MkCMm; o1 0
ino 2000 MkCwM;
ot 0 po 20000
MKCM

[aTumk
TEMMepaTypbl
NAaTUHOBBLIN C

1 wr

1 wr




11ana3oHoM
N3MepeHUs He
ke yem oT-30
no +120 C
OTpenbHblie
IaTYMKMU:
NaTymk
onTUYeCcKom
nnotHoctn 525
HM
Akceccyapbl:
Kabenb USB
CoOeOMHUTENbHbIN
3apsiaHoe
YCTPOMCTBO C
kabenem
miniUSB

USB ApanTtep
Bluetooth 4.1
Low Energy
KpaTtkoe
PYKOBOACTBO MO
aKCnayaTaumm
undpoBon
inabopartopum
Habop
nabopaTopHOM
OCHACTKM
lNporpaMMHoe
obecrneyeHune
MeToanyeckme
pekoMeHAauum
He MeHee 40
pabot

Hanuuune
PYCCKOA3bIYHOIO
canTa
noanepXku
Hanunuune
BMIEOPOJIMKOB.

Undposas

ObecneunBaeTt

1 wr

1 wr




inabopatopus no
dusmnke
(yueHunueckas)

BbIMO/IHEHUNE
9KCMEepUMEHTOB
no TeMam Kypca
bU3nKN.
Komnnektauus:
becnpoBogHoM
MYNbTUAATYMK MO
busmke ¢ 6-10
BCTPOEHHbIMU
NaTYNKAMMU:
Lundposon
naTYMK
TemMneparypbl C
11ana3oHoM
N3MEPEHUS He
ke yem ot-20
no 120 C
Lmndposon
naTumnk
abcontoTHOro
1aBNEHNS C
IMana3oHoM
N3MepeHus He
ke yeM ot 0 go
500 kla

NaTymk
MarHMTHOro nons
C AMana3oHoOM
N3MEPEHUS He
ke yem ot -80
no 80 MmTh
[laTunk
HanpshkeHus ¢
1ManasoHamu
N3MEPEHUS He
\Ke yeM oT-2 8o
+2 B; ot-5 po +5
B; or-10 pno +10
B; or-15 pno +15
B
[1aTUMK TOKa He




ke yeM oT-1 go
+1 A

NaTymk
akcenepomeTp C
nokasaTtensiMm He
MeHee yeMm: +/- 2
9;+/-49;+/-8¢
OTpenbHblie
yCTPOMCTBA:

USB
ocuunnorpad He
MeHee 2 KaHana,
+/- 100 B
Akceccyapesl:
Kabenb USB
COeOMHUTENbHbIN
3apsgHoe
YCTPOMCTBO C
Kabenem
miniUSB

USB ApanTtep
Bluetooth 4.1
Low Energy
KoHcTpykTOp Ans
npoBeneHus
9KCMEepUMEHTOB
KpaTkoe
PYKOBOACTBO MO
3KCNyaTaumm
uncdposon
inabopartopum
MNporpaMMHoe
obecnevyeHune
MeToanyeckme
pekoMeHAauum
(40 pabor)
Hanuuue
PYCCKOSI3bIYHOIO
canTa
noanepXku
Hanuuune




BN OEOPOINKOB.

LUundposas
inabopaTopumsa no
dusnonoruu
(npodunbHbLIN
VPOBEHD)

ObecneunBaer
nposefeHue
nccnenoBaHMa no
YHKLMOHUPOBA
HUIO
4esI0BEeYEeCKOoro
opraHusma.
Komnnektauusa:
becnpoBoaHom
MYNbTUAATYMK MO
dbusmnonoruu c 5-
t0 BCTPOEHHbIMMU
NATYNKAMMU:
[aTumk
apTepuanbHOro
naBneHns
(0...250 mm pr.
CT.)

[laTumk nynbca ¢
11ana3oHOM
N3MEepEeHUs He
yxe yeMm o1 30 go
200 yo/MuH
[aTunk
TEMMepaTypbl
Tena c
11anNa3oHOM
N3MEPEHUS He
\Ke yeM oT +25
no +40 C

[1aTUMK YacToTbI
IbIXaHUS C
11ana3oHoM
N3MEpPEHUS He
yke yem ot 0 mo
100 umknoB/MuH
JaTumk
yYCKOpeHMS C
nokasartensimm +/4

2g;+/-4q;+/-8

1 wr

1 wr




g
OToenbHble

YCTPOMCTBA:
Natumk IKI ¢
1Mana3oHOM
nU3MepeHus He
ke yem oT-300
no +300 MB)
[laTumk pH ¢
11ana3oHOM
N3MepeHus He
yke yem ot 0 no
14 pH

[laTumk cunomep
C AMana3oHoOM
n3MepeHus He
ke yem ot -40
no 40 H

[aTumk
OCBELLEHHOCTU C
1Mana30HOM
n3MepeHus He
yxe yem ot 0 go
180000 nk
Akceccyapbl:
Kabenb USB
COeANHUTESbHbIN
3apsiaHoe
YCTPOMUCTBO C
Kabenem
miniUSB

USB Agantep
Bluetooth 4.1
Low Energy
KoHcTpykTOp Ans
npoBeaeHus
9KCNEepUMEHTOB
KpaTkoe
PYKOBOZACTBO MO
3KCNyaTaumm
undpoBomn




inabopartopum
[NporpaMMHoe
obecneveHune
MeToaunyeckume
pekoMeHaauum
He MeHee 20
pabot
Hannuue
PYCCKOA3bIYHOIO
canTa
noanepXku
Hanuuue
BMEOPOJIMKOB.

Undposas
inabopatopus no
3KONOrnm

O6ecneunBaet
npoBefeHune
yuebHoro
3KOJI0rMYeckoro
MOHMUTOPUHIA
MHCTPYMEHTASbH
bIMM METOAAMM.
Habop
npuMeHseTcs
npu U3y4yeHuu
3KON0rnn,
Guonorum,
XUMUN,
reorpaduu u
npupoaoBeneHus
, @ TaKXe gns
WMHAMBUAYANbHbIX
nccnenoBaHus m
NPOEeKTHOM
nesTenbHOCTH
LUKONIbHUKOB.
KoMnnekrauus:
becnpoBogHoM
MyNbTMAATYMK MO
9KON0rM4YecKkomy
MOHUTOPUHTY C
8-10

BCTPOEHHbIMU

1 wr

1 wr




NaTYMKAMMU:
[1aTYnK HUTpaT-
MOHOB

[laTunk xnopma-
MOHOB

[laTumk pH c
11ana3oHoOM
N3MepeHus He
yxe yem ot 0 go
14 pH

[aTunk
BNAXXHOCTU C
11ana3oHOM
n3MepeHus
0...100%
NaTumnk
OCBELLEHHOCTHM C
1Mana3oHOM
n3MepeHus He
yke yem ot 0 mo
180000 nk
JaTuymk
TemMneparypbl C
11ana3oHOM
n3MepeHus He
ke yem ot-20
no +140 C
[aTumk
3/1eKTPONpPOBOAM
MOCTH C
1Mana3oHamMu
N3MepeHus He
yxe yem ot 0 go
200 mMkCm; ot 0
no 2000 mMkCwm;
ot 0 no 20000
MKCM

[aTumk
Temnepartypbl
OKpY>KatoLLen
cpeabl C




11ana3oHoM
N3MepeHUs He
ke yem ot1-20
no +50 C
OTpenbHblie
IaTYMKMU:
[laTunK 3ByKa C
byHKuMen
NHTErPUPOBAHUS
C OMana3oHOM
N3MepeHus
4aCTOT He MeHee
yem ot 50 Iy oo
8 Kl

[aTumk
BNAXKHOCTU
NnouYBbl C
11ana3oHoM
N3MEPEHUS He
yke yem ot 0 mo
50%

JaTuymk
Kucnopoga c
11ana3oHoM
nsmepenus ot 0
no 100%
NaTymk
ONTUYECKOM
nnotHoctn 525
HM

NaTymk
onTUYeCcKom
nnotHoctn 470
HM

[aTunk
TypouamumeTp ¢
IMana3oHoM
N3MEPEHUS He
yxe yem ot 0 no
200 NTU
[1aTUMK OKUCH




yrnepoaa c
11ana3oHoM
N3MepeHUs He
yxe yem o1 0 go
1000 ppm
Akceccyapbl:
Kabenb USB
COeaMHUTENbHbIN
(2 wT)
3apsgHoe
VCTPOMCTBO C
Kabenem
miniUSB

USB ApanTtep
Bluetooth 4.1
Low Energy
CrepxeHb ons
3aKpenneHus
1aTYMKOB B
wratmee
KpaTtkoe
PYKOBOACTBO MO
aKCnayaTaumm
undpoBon
inabopartopum
[NporpaMMHoe
obecneyeHune
MeToaunyeckume
pekoMeHaaumum
He meHee 20
pabot
YnakoBka
Hanuune
PYCCKOS3bIYHOIO
cauTa
noanepXKKH,
Hanuyme
BMEOPOJIMKOB.

Mukpockon
undpoBon

Tun MUkpockona:
OUOIOTNMYECKUIA
Hacagka

1 wr

1 wr




MMKpOCKOMa:
MOHOKYNapHas
Ha3zHaueHue:
NabopaTopHbIl
MeToza
nccnenoBaHus:
CBeTnoe none
Matepuan
ONTUKMK:
onTMyeckoe
CTEKNO
YBenunueHue
MMKpOCKONa,
KpaT: 64 - 1280
Okynsapbl: WF16x
OObeKkTMBbI: 4X,
10x, 40xs
(NOANPY>XMHEHHDI
7)
PeBonbBepHas
ros0BKa: Ha 3
06beKTMBaA

Tun noacBeTKu:
3epKano unu
CBETOOMOA,
PacnonoxeHue
NoACBETKM:
BEPXHSAA U
HUXKHASA
Matepuan
Kopnyca: MeTasn
MNpeaMeTHbIN
cTonuk, Mm: 90
NCcTOUHMK
nutanma: 220
B/50 Iy

Yucno
Meranukcenein: 1

Habop O3 no
XUMUK

B Habop Bxoadar
BECbI
inabopaTopHble

1 wr

1 wr




3N1eKTPOHHbIE
200 r, cnupToBka
nabopaTopHas,
BOPOHKaA
KOHMYeckas,
nanoyka
CTEeKNSHHAA,
npobupka MX-14
(10 wTyk), cTakaH
BbICOKWUM C
Hocukom BH-50 ¢
MeTKOoM (2
LUTYKK), LMIMHAP
N3MepUTENbHbIN
2-50-2
(CTeKNSAHHbIN, C
npuTepTomn
KPbILLKOW),
WTaTUB ANS
npobupok Ha 10
rHe3n, 3aXKum
NpOBMPOYHBIN,
wnatenb-
noxxeuka (3
LITYKM), Habop
hNakoHOB AN
XpaHeHus
pacTBOPOB U
peakTMBOB
(obbeM dnakoHa
100 mn-5
KOMMNEeKToB no 6
WTYK, 06beM
dnakoHa 30 mn -
10 komnnekToB
no 6 WryK),
UMAUHAP
N3MepUTENbHbIN
c HocukoM 1-500
(2 wTyKK), CTakaH
Bbicokni 500 mn




(3 wTyKM), Habop
epen ans
MbITbsl MOCYAbI
(epw Ans MbiTbs
npoobupok - 3
WTYKH, epLl ANs
MbITbsl KONG - 3
LITYKK), Xanat
Benbin x/6 (2
LUTYKK), MepYaTKH
pe3nHoBbIe
XMMUYEeCKme
cTonkume (2
LITYKM), O4KM
3alUMTHbIE,
dunbTpbI
BGymaxHble (100
WITYK), Foptoyee
NS CNUPTOBOK
(0,33 n).

B coctas Habop
BXOAST
peakTuBbI:
QNIIOMUHUA,
pKeneso, CoNAHas
Kucnora,
METUNOPaHX,
dbeHondTaneunH,
aMMuaK,
nepokcmnz
BOAOpPOAaA,
HUTpaT cepebpa
u apyrve; B
obLien
CNOXHOCTK - 44
Pa3fMYHbIX
BeLecT.,
MCMNONb3yeMbIX
NN COCTaBNEHMS
KOMMNNEKTOB
peakTMBOB Mpu




NnpoBeLEHUM
3K3aMEeHaLMOHHbI
X 3KCMEPUMEHTOB
no Kypcy
LLUKONIbHOM
XUMUN.

YuyebHas
inabopaTopmsa no
HEeMpOTEXHONOMU
Z

B coctaBs BxoaAT:
CeHcop Tun 1 He
MeHee 1 wr.,
obecneymBaeT
BO3MOXHOCTb
perncrpaumm
CMrHana
SN1eKTpuYecKkom
QKTUBHOCTU
MblILLILL
(3nekTpomuorpa
MMbl, DMI).
Perncrpauus
N0/1KHA
oCyLecTBnseTcs
HEeMHBA3MBHO,
CYyX1MHU
3N1eKTpoaaMMu.
Bo3MOXHOCTbIO
KpenneHus K
pyKe YyenoBeka,
4TO LOMKHO
1aBaThb
BO3MOXHOCTb
perncTpupoBaTb
3N1EKTPUYECKYIO
QKTMBHOCTU
MbILULbI B
06s1acTu, Hag,
KOTOpOM
pacnonaraercs
KpenneHwue. [1pu
HanpsXeHun
MbILULbI AOJTKHA

ObITb 0OecneyeHa

1 wr

1 wr




BO3MOXHOCTb
HabnoaeHus
MYy4HOCTU
curHana (te.
npucyTCcTBUE
OMI), npu
paccnabneHum
MbILLLbI - €€
OTCYTCTBME.
CeHcop Tun 2 He
meHee 1 wr,,
obecneumBaer
BO3MOXHOCTb
perncrpaumm
CMrHana
dboTonnetTusMorp
aMMbl (DI
ONTUYECKUM
nyTeM, 3a cyet
N3MEHEHMS
OTPaXKEHHOTO OT
KPOBEHOCHbIX
COCynoB CBeTa,
06beM KOTOPbIX
M3MEHAETCS Nox
BO34EeNCTBUEM
nynbCOBOM
BOnHbl. CeHcop
10/KEH ObITb
obecneyeH
BO3MOXXHOCTbHO
KpenneHus K
noaylieyke
nanbua
4enoBeka.
CeHcop Tun 3 He
MeHee 1 wr,,
obecneunBaer
BO3MOXHOCTb:
permcrpaumm
CUrHana




3N1eKTpoKapamnor
pammbl (3KT) He
WMHBA3MBHbIM
cnocobowm;
peructpaumm |, Il
u |l oTBeaeHUN;
NOAKIOYEHUS
3M1eKTPOL0B K
ceHcopy
MOMOLLbIO
COeAMHUTENbHbIX
npoBOAOB,
060pyA0BaAHHbIX
TouchProof
pa3beMamu.
CeHcop Tun 4 He
MeHee 1 wr.
obecneumBaer
BO3MOXHOCTb:
perncrpaumm
CMTHaNA KOXHO-
rafibBaHNU4YeCKoM
peakumm (KI'P),
perncrpaums
KOTOpPOro
ocyLLecTBaseTcs
Ha NOCTOSIHHOM
TOKE;
NOAKNOYEHUS K
Teny YenoBeka C
MOMOLLbK CYXMX
3/1eKTPO40B,
noakYeHue
KOTOPbIX K
ceHcopy
ocyLLecTBaseTcs
C NOMOLWbHO
TouchProof
pa3beMOoB.
CeHcop Tun 5 He
MeHee 1 wr,,




obecneymBaeT
BO3MOXHOCTb:
perncrpaumm
CUrHana
3N1eKTpUYeCcKom
QKTMBHOCTU
Mo3ra (330N ¢
MOMOLLbK CYXMX
HEeMHBA3MBHbIX
3N1eKTPOA0B;
permcrpaumm
3N1eKTpU4eckom
QKTMBHOCTU
pa3HbIX fosen
MO3ra;
NOAKOYEHUS
3/1eKTPOA0B K
ceHcopy
NMOMOLLbIO
COeaMHUTENbHBIX
nNpoBOAOB,
060pyA0BaAHHbIX
TouchProof
pa3bemMaMy;
3aKpenneHus
3/1eKTPOAOB Ha
NoBEepPXHOCTH
rONOBbI.
CeHcop Tun 6 He
mMeHee 1 wr,
obecneynBaet
BO3MOXHOCTb:
perncrpaumm
CMrHana
konebaHus
rPYLHOM KNeTku
(CeHcop
bIXaHWA);
onpeneneHus
4acToTbl
bIXaHUSI.




YcTponcTeo gns
cbopa AaHHbIX OT
CEeHCOpPOB U
nepenayn Ha
nepcoHanbHbIN
KOMMNbloTEp
obecrneymBaeT
BO3MOXHOCTb
cbopa AaHHbIX OT
NOAKIHYEHHbIX K
HEMyY CEHCOpOB U
OTNpaBKy
MONYYeHHbIX
naHHbIX Ha K.
MogkntoyeHme
LLEHTPaNbHOro
moayns K IK ¢
nomoubto USB-
Kabens.
LeHTpanbHbIA
MoAy/lb UMEET He
MeHee 1 wr.:
ranbBaHMYeCKyto
usonauumto ot K.
LeHTpanbHbIA
mMoaynb
obecneumBaer
BO3MOXHOCTb
04HOBPEMEHHOIO
NOAKIOYEHUS
BMNOTb A0 4
CeHCOpOB.
Kaxgbii us
BXO0B
LeHTpanbHoro
mMoayns umeet
ranbBaHMYeCKyto
N30119UMI0
(obecneyeHune
MEXKaHaNIbHOM
ranbBaHUYeCKOM




n30N5LUN).
MNoakntoueHue
CEeHCOpPOB K
LeHTpanbHOMYy
MoAynto
OCyLLeCcTBNSETCS
C NOMOLWbIO
cneunannsnposa
HHbIX pa3beMOB
TMna LEMO,
obecneyunBatoLwm
X MPaBWUJIbHOCTb
NoaK/IlOYEHUS
pasbema u
CHUXKAROLLMX
PUCK C/Ty4anHOro
KacaHus
pa3beMoB
TOKOMPOBOASALLMX
yacTen, a Takxke
obecneyunBatoLwm
X 3aLLMTY OT
HeCaHKLMOHMPOB
QHHOrO
NOAKNHOYEHUS K
NPOM3BOJbHbBIM
VCTPOMCTBAM.
Moaynb "KHonka"
He MeHee 1 wT,,
obecrneymBaeT
BO3MOXHOCTb:
pa3MeTKu
perncTpupyembix
CMTHANoB u
O0TMeYaTb He
MeHee 3-X
pasIMYHbIX
KaTeropum
COCTOSIHUM.
YcTponcTBo,
BxoAsee B




coCTaB
inabopatopum,
O/MKHO
obecneuymBatb
BO3MOXHOCTb
perncrpaumm
apTepuanbHOro
aBneHns.
MNporpaMMHoe
obecneyeHune
(nanee - M0).
[10/KHO
obecneymBaTb
BM3Yyanu3aLumio u
06paboTky
perncTpupyembix
CMTHANOB.
[naBHOE OKHO
nporpaMmsl
IO/MKHO COCTOSTh
13 BKJIAOO0K,
KaXkpaa us
KOTOPbIX
coaep>XuT Habop
rpacmKos,
HEeoOX0AUMBbIX
nns
oTOOpaXkeHuMs
Tpebyemon
MHbOopMaLuu.
[10/KHA UMeTbCs
BKagkKa ons
04HOBPEMEHHOI0
npocMoTpa
CMrHana co Bcex
CEeHCOpOB,
04HOBPEMEHHO
MOAKNHOYEHHbIX K
LleHTpanbHoMy
MOAy/H.

270




obecneymBaeT
BO3MOXHOCTb
MHOIOKaHanbHOT
0
(nonurpadumyeck
0ro) pexuma
paboTbl
yYCTPOMCTBA.
Takke [OMKHbI
MMETbCS BKNAAKM
nns
BM3Yyann3aLumm
CMIHANoB OT
ceHcopoB DM,
@M, KT, KIP,
23l ceHcopa
bIXaHUS,
KHOMKM; @ TaKxKe
NPOM3BOAHbIX
rpaduKkos, Ha
KOTOpbIX
BM3YaNn3MpYyTC
9 cneunduyHble
115 TOrO UK
MHOro CUrHana
BEJIMYUHDI.

MO pomkHO
1aBaThb
BO3MOXHOCTb
BM3yann3aummn u
06paboTkM
perncTpupyembix
CMrHanoB, a
MMEHHO:

- M
BM3yanu3aums
CUrHana, CnekTp
CUrHana,
aMMAUTYOHbIN
TpUrrep

- OIr:




BM3yanu3aums
CUrHana, cnekTpa
CUrHana,
Taxorpammbil,
rpaduk nynbca

- JKT:
BM3yanm3aums
CUrHana,
TaXorpaMml,
rpaduk nynbca

- KIP:
BM3yanu3saums
CMrHana

-3l
BM3yanu3aums
CUrHana, CnekTp
CUrHana,
aMnAnTyna
anbda-puTma,
amMnauTyna 6eta-
puTMa.

- CeHcop
bIXaHUS:
BM3yanu3aums
cUrHana,

- KHonka:
BM3yanu3aums
CUrHana
pa3MeTKM

MO pomkHO
UMETb
BO3MOXHOCTb
KacToMu3aumm u
HacTporiku 10
nns

3P PeKTMBHOro
oTOOpaXKeHms
rpacdmKoB:
HaCTpOMKa LBeTa,
BblbOp
napameTpoB 4N




aHanm3a, Bbibop
oTOOpaXKaeMbix
rpaduKos,
MacwTabupoBaH
ne rpadumkos. 10
LO/KHO MMETb
BO3MOXHOCTb
3anucu u
BOCNpOM3BeaeHH
9
perucTpupyeMbix
CMTHANOB.
Bo3mMoxHOCTb
HACTPOMKM
napaMeTpoB
bunsTpaumm
CUrHana c
NMOMOLLbIO
OUNBTPA HUKHUX
4acroT, hpuneTpa
BbICOKMX 4aCToT,
NMoa0COBOro
dunbTpa,
PEeXeKTOPHOro
dunbTpa.

C uenobto
yaobcTea
aHanM3a CMrHana,
N0/KHA UMETLCA
BO3MOXHOCTb
3anucu
perncTpupyembix
CUrHanos B dann,
C nocneanyroLLen
BO3MOXHOCTbIO
nx
nocneaywLero
BOCMNPOM3BEAEHM
9 B gaHHOM 10
(MMUTUPYS
perncTpaumio




CUrHana B
pexume
peanbHOro
BPEMEHM).

B cocraBe:
MeToamyeckue
mMaTepuanbl ons
yunTens u
obyyaroLwmxcs,
onucaHue
NOAKJIYEHUS
CeHCopoB
inabopatopuu,
MHCTPYKLMM MO
MCMNONb30BaHMIO
MO, onncanne
NabopaToOpHbIX U
NpaKTUYeCKmX
paborT, KoTopoe B
TOM uncne
copepXuT
npe3eHTaLMOHHbI
e MaTepuansl.
Ynakoska/
Kopobka
inabopatopum
NOSIKHA
obecneymBaTb
ynobHoe
XpaHeHue U
copepxaTb
NOACKa3KKM Ans
pacnonoXeHus
CEeHCOpOB
VCTPOMCTB
inabopatopum
nna ynobHoro
MCMNONb30BaHUS
npenogasartensam
nu
oby4yarowmMMmcs.




TexHonornyeckas HanpaBAeHHOCTb

0.

O6pazoBaTenbHbl
M KOHCTPYKTOP
NN NPAKTUKK
6104HOrO
nporpaMmmmnpoBa
HMA C
KOMMNEKTOM
naTYMKOB

PoboToTexHmyeck
1 Habop
npefHa3HavyeH
NN U3YYEeHUS
OCHOB
pOBOTOTEXHUKM,
netanen, y3nos u
MexXaHW3MOB,
HeobX0AMMbIX
NN CO34aHMA
pob0oTOTEXHUYECK
MX YCTPOMCTB.
Habop
npeancraBnsier
cobor KoMniekT
CTPYKTYPHbIX
3/1EMEHTOB,
COeaANHUTENbHbIX
3/1EMEHTOB U
aneKTpoTexHu4yec
KMX
KOMMOHEHTOB.
Habop no3BonseT
cobupatb (1
nporpamMmMmnpoBaT
b cObMpaemble
mMopnenm), s
3/1EMEHTOB
BXOASLNX B €ro
COCTaB, MOAENM
MEXaTPOHHbIX U
pobOTOTEXHUYECK
MX YCTPOMUCTB C
aBTOMaTM3MpPOBA
HHbIM
ynpaBieHUeM, B
TOM yncne Ha
KONeCHOM Xoay, a
TakK Xe

KOHCTPYKLUA,

1 wr

1 wr




OCHOBAHHbIX Ha
MCNONb30BaHUU
nepenay (B ToM
uncne
4YEePBAYHbIX M
3ybyaTbix), a TaK
)KEe pblYaros.
CBETOANOLHbIN
MaTPUYHbIA
nucnnen c 6enon
noacBeTKOM Ha
KOHTpoOnnepe
Konuuectso
nopToB
BBOAA/BbIBOAA
Ha KOHTposinepe
He MeHee 6
Konnuectso
KHOMOK He MeHee
4
Obuwee
KONM4ecTBo
3/1EMEHTOB: HE
MeHee 520 wT., B
TOM ymncne:

1)
nporpaMMmMpyem
bii 610K
yNpaBfieHus,
KOTOPbI MOXET
paboTaTb
QBTOHOMHO 1 B
NOTOKOBOM
pexnMme;

2) cepBOMOTOPbI
3) BaTYMK CUNbl
4) patumnk
paccTosiHma

5) paTumkK LBeTa
6)
QKKYMYNsSiTOpHas




GaTapes

7) MNnactnkoBble
CTPYKTYpHbIe
3N1EMEHTBI,
BKJIHOYaS
nepopupoBaHH
ble 3/1eMEHTbI:
Banku, Kybukn,
OCW W Banbl,
COeaMHUTENbHbIE
3NEeMEeHTbI K
0CAM, LeCTepHMU,
npeaHa3HaYeHHbI
e ANs CO34aHus
4epBSAYHbIX U
3yb4yaTbix
nepepaud,
COeaMHUTENbHbIE
N KpenexHble
3N1eMEHTI;

7) NporpammHoe
obecneyeHue,
ncnonb3lyemoe
nns
nporpamMMmnpoBa
HUS cobnpaembix
poboToTeEXHUYECK
MX Mogenemn u
YCTPOMUCTB,
OCTYNHO AN
CKauMBaHus 13
cetn MHTepHeT

10.

O6pa3oBaTenbHbl
M Habop no
MexXaHuKe,
MexaTpOHUKeE U
poboTOTEXHMKE

M3y4YeHns OCHOB
3N1EKTPOHUKM U
pOBOTOTEXHUKM
Habop pomkeH
ObITb
npeaHasHaveH
119 NpoBefeHuUs

y4eOHbIX 3aHATUM

Komnnekrt ons 1w

1 wr




MO 3NEKTPOHMKe
N CXeMOTEXHUKe
C uenbto
n3yyeHus
Hanbonee
pacnpoCTpaHeHH
O 3N1EMEHTHOM
0a3bl,
npUMeHseMon
NS MHXXEHEePHO-
TEXHUYECKOro
TBOpYeCcTBa
YUaLLMXCA U
pa3paboTku
y4ebHbIX
Mopenen
pobotos. Habop
noMKeH
no3BONATb
yyaLmMMmcs Ha
npakTuKe
OCBOUTb
OCHOBHble
TEXHOM0rMK
NpOeKTUPOBAHUS
poboToTeXHUYECK
MX KOMMNNEKCOB
Ha npumepe
y4eOHbIX
Mopaenen
pob0TOB, a TaKXe
U3yunTb
OCHOBHble
TeXHUYeckue
peleHns B
obnactu
KnbepHeTn4eckm
X U
BCTPAMBAEMbIX
cucrTeM.

B coctas




KOMMIEeKTa
0/1KEH BXOAUTb
Habop
KOHCTPYKTUBHbIX
3/1IEMEHTOB AN
cbopkM MakeTa
MaHUMYNSLMOHHO
ro pobora,
KOMMNEeKT
METaIMYECKMX
KOHCTPYKTUBHbIX
3/1EMEHTOB A/14
cbopkM MakeTa
MOOUNBHOTO
poboTta 1 T.n.

B cocras
KOMMneKTa
BXOAMT Habop
3/1EKTPOHHbIX
KOMMOHEHTOB
NN M3yYyeHus
OCHOB
3N1EKTPOHUKM U
CXEMOTEXHMKM, a
TaKXKe KOMMJIEeKT
NpUMBOLOB U
NaTYMKOB
pa3fIMYyHOro TMna
nns paspabortkm
poboToTEXHUYECK|
MX KOMMNEKCOB.
B coctas
KOMMAeKTa
10/DKHO BXOAMTb:
MOTOpbI C
3HKOAEPOM - He
MeHee 2 WT,
CepBONpUBOA,
60O - He
MeHee 4 wr,
CcepBONpuUBOA,




Manbii - He
MeHee 2 WT,
MHPaAKPACHbIN
NaTuYMK - HE
MeHee 3 wr,
VbTPa3BYKOBOWM
NaTUYNK - HE
MeHee 3 wWT,
naTYMK
TEMMepaTypbl -
He MeHee 1 wr,
naTYMK
OCBELLEHHOCTY -
He MeHee 1 wr,
Habop
3N1EKTPOHHbIX
KOMMOHEHTOB
(pe3sucTopbl,
KOHOEHCATOPbI,
CBETOAMOAbI
pa3IMYHOro
HOMWHana),
KOMMNeKT
npoBOAOB ANA
becnaeyHoro
NpOTOTUNUPOBAH
us, nnata
becnaeyHoro
NpOTOTUNUPOBAH
18, aKKyMynsaTop
1 3apsiaHoe
yYCTPOMUCTBO.

B coctas
KOMMIEeKTa
10/HKEH BXOANUTD
nporpaMMmMpyem
bl KOHTpOANeEp,
nporpamMMmnpyem
bl B Cpeae
Arduino IDE nnu
QHaNOTrMYHbIX




cBoboaHO
pacnpocTpaHsem
bIX Cpeaax
pa3paboTku.
MNporpammunpyem
bl KOHTpOANEp
0/HKEH
obnagatb
noptamu ans
NOAKOYEHUS
LUMdPOBLIX U
QHaANOroBbIX
VCTPOMCTB,
nHTEpdhencamm
TTL, USART, 12C,
SPI, Ethernet,
Bluetooth nnu
WiFi.

B coctas
KOMMIEeKTa
O/DKEH BXOAUTD
mMoaynb
TEXHUYECKOro
3peHus,
npeacTaBnsoLLM
M cobon
BbIYMCUTENBHOE
YCTPOMCTBO CO
BCTPOEHHbIM
MUKponpoLeccop
OM (KON-BO A4ep A
He MeHee 4 wr,
4acToTa a4pa He
mMeHee 1.2 ITu,
o6bem O3Y - He
meHee 512 M6,
o6bem
BCTPOEHHOM
naMsTu - He
meHee 8 6),
MHTErPUPOBAHHO




M Kamepou
(MakcumanbHoe
paspeLueHune
BMAEO0MOTOKA,
nepenaBaemMoro
no uHTepdency
USB - He MeHee
2592 x 1944 epn.)
M ONTUYECKOM
CUCTEMOWN.
Moaynb
TeXHUYECKOoro
3peHUst fONXKeH
obnapatb
COBMECTUMOCTbIO
C pa3NNYHbIMU
nporpamMMmnpyem
bIMU
KOHTpOAepamm
C MOMOLLbIO
NHTEpGhencos -
TTL, UART, 12C,
SPI, Ethernet.
Moaynb
TEXHUYECKOro
3peHUs fOMXKEH
UMETb
BCTPOEHHOE
nporpamMMmHoe
obecneyeHune Ha
OCHOBE
onepaunoHHOM
cuctembl Linux,
nossonsiwouee
OCYyLeCTBASATb
HaCTPOMKY
cUCTEMBI
MaLLMHHOIO
oby4yeHus
napaMeTpoB
HENPOHHbIX




ceTen gns
0OHapyXeHus
00bEKTOB,
onpeaeneHunst ux
napameTpoB U
nanbHenwWemn
NMOeHTUPUKaLUN.
Komnnekr
10/IKEH
obecneuymBatb
BO3MOXHOCTb
N3y4YeHUs1 OCHOB
pa3paboTku
NPOrpaMMHbIX U
annapaTHbIX
KOMMNEKCoB
NHXXEHEePHbIX
CUCTEM, peLUeHUI
B chepe
"MIHTepHeT
BeLllen’, a Takxke
pelleHnn B
obnactu
pOBOTOTEXHUKM,
MCKYCCTBEHHOIO
WUHTEeNNeKTa u
MalUMHHOro
obyuyeHus.

11.

YeTbipexoceBoi
y4ebHbI poboT-
MaHUNynsaTop ¢
MOZYNbHbIMM
CMEHHbIMM
Hacaakamu

YyebHbI poboT-
MaHUNynaTop
npenHa3sHayeH
115 OCBOEHMS
obyyarowmmmca
OCHOB
pOBOTOTEXHUKM,
NS NOArOTOBKM
o0byyaroLWwmxca K
BHEAPEHMIO U
nocnepyrowemy
MCMNONb30BaHUIO

poboToB B

1 wr

1 wr




NPOMbILLEHHOM
Npoun3BOACTBE.
Konnuectso ocen
poboTa
MaHunynsaTopa -
yeTblpe.
[NepemelieHune
MHCTPYMEHTA B
NPOCTPaHCTBE Mo
TpeM 0CsM
LOJIXKHO
YNpaBnsSTLCA
LIAroBbIMM
IBUraTensamu.
HanpsxeHue
NMUTAHKUS
LIAroBbIX
nBuratenen He
6onee 12 B.
CepBopBuraTenb
YeTBEPTOM OCH
NLO/HKEH
obecneymBaTb
noBopoT
MHCTPYMEHTA.
Yron nosoporta
MaHunynsTopa
Ha OCHOBaHMMK
BOKpYr
BEPTUKANIbHOM
0CK He MeHee
180 rpagycos.
[lna
onpeneneHus
MOJIOXEHMS
MaHunynsTopa
npu noBopoTe
BOKpYT
BEPTUKANIbHOM
0OCM [0JIKEH
MCNOJIb30BaTbCS




SHKOAEp.
Yron nosoporta
3aAHero nneva
MaHunynsTopa
He MeHee 90
rpagycos.

Yron nosoporta
nepegHero nieya
MaHunyngropa
He meHee 100
rpasycos.

[1na
onpeneneHus
NONOXEHUS
3a/Hero u
nepeaHero naey
MaHunynaropa
NOMKeH
MCMNONb30BaTbCA
rmpockon. Yron
noBopoTa no
4eTBEpPTOM OCH
He meHee 180
rpafycos.
[lo/mKHa ObITb
BO3MOXHOCTb
OCHaLLEeHns
CMEHHbIMU
Hacagkamu
(Hanpumep,
nepxatesnb
KapaHzawa unu
dnomacrepa,
nNpMUcocKa ¢
cepsoaguratene
M, MexaHuyeckoe
3axBaTHoe
YCTPOMCTBO C
cepsoaBuratene
M, YCTPOWUCTBO
119 nasepHom




rPaBMPOBKM MU
YCTPOMCTBO AN4
3D-nevatn).
[lo/mKHa ObITb
BO3MOXHOCTb
NOAK/IYEHUS
LONOSTHUTENbHbIX
YCTPOMCTB
(HanpuMmep,
TpaHcnopTepa,
penbca ans
nepemelLLeHns
poboTa, nynbTa
yrpaBneHns Tuna
I>KOMCTUK,
Kamepbl
MaLLUMHHOIO
3peHus,
ONTUYECKOro
naTymka, Moayns
GecnpoBoaHOro
nocryna.

Pobort-
MaHUNynaTop
nOMKeH
obecneymBaTb
nepemelLeHne
Hacaaku B
NPpOCTPaHCTBE,
aKTUBALMIO
Hacaaku,
BO3MOXHOCTb
nonyyeHus
CUrHanoB OT
Kamepbl U
aTYMKOB,
BO3MOXHOCTb
yrpaBaeHus
LONOJTHUTENbHbBIM
N YCTPOMCTBAMM.
MaTepuan




Kopnyca -
QJTIOMUHUNA.
[nameTtp
paboyer 30Hbl
(6e3 yueTa
HaBeCHOro
MHCTPYMEHTA U
4eTBepTOM OCK)
He MeHee 320
MM. UHTepdenc
NOAKHOYEHUS -
USB.

[lo/KeH uMeTb
BO3MOXHOCTb
QBTOHOMHOM
paboTbl u
BHELLHEero
yNpaBieHns.
Ynpasnstowmi
KOHTpoOnsep
1O/MKEH ObITb
COBMECTUM (O
cpenon Arduino.
Ynpasnsiowmi
KOHTpoOnnep
COBMECTUM (O
cpenon
nporpaMMmMpoBa
Huga Scratch, n
93bIKOM
nporpaMMmMpoBa
Hus C.

[lomkeH
obecneymBaTb
NMoBOPOT MO
nepBbIM TPEM
0CSIM B 33[,aHHbIN
yYron v Ha
3a[laHHbIN yron,
NMoBOPOT MO
4eTBEPTOM OCH




Ha 3a4aHHbIM
yron, ABUXeHUE B
KoopauHaTtel X, Y,
/, nepemMelleHue
Ha 3afaHHoe
paccTosiHue no
KoopAuHaTaM X,
Y, Z, nepepavy
NAHHbIX O
TeKyLem
MONOXEHUU
yrnoB, nepenavy
NAHHbIX O
TeKyLMX
KOoOpAMHaTax
MHCTPYMEHTA.
[loKeH
noanepXueatb
nepemeLlleHune B
eKapToBbIX
KOOpAMHATaX U
yrnax noBopoTa
0CeM, C 3aJaHHOM
CKOPOCTbIO U
YCKOpEeHUeM.
UZ
nepemeLleHui B
1eKapTOBbIX
KOOpAMHaTax:
IBMXKEHWE MO
TpaekTopuu,
IBUXKEHME Mo
NpsIMON Mexay
IBYMS TOUKaMM,
nepenpbirMBaHue
M3 TOYKMU U TOUKY

(nepeHoc
06bekTa).
12. O6pazoBaTtenbHbl (O6pa3oBaTenbHbl 1 WT. 1 wr
" Habop ans M KOMNNekT

U3yyeHus

00JIKEH ObITb




MHOFOKOMMOHEHT
HbIX
poboToTeEXHUYECK|
MX CUCTEM U
MaHUNYASLMOHH
bIX po60TOB

npegHasHayveH
19 U3yYeHns
poboToTeEXHUYECK
X TEXHONOMUM,
OCHOB
MHDOPMALMOHHDI
X TEXHONOMMM U
TEXHON0MMM
NPOMBbILLIEHHON
aBTOMaTM3aumu,
a Takxke
TEXHONOMMM
NPOTOTUNUPOBAH
us n
aAOUTUBHOIO
Npou3BOACTBA.

B coctas
KOMMNeKTa
10/1)XHO BXOAMTb:
1)
NHTennektyanbH
b1 CEPBOMOAYNb
C
MHTErPUPOBAHHO
M cncteMon
ynpaBneHms,
No3BONSIOLLEN
06beanHATb
cepsoMoaynu
pyr C 4pyrom no
nocnenoBaTesbH
oMy UHTepdency
- He MeHee 6 WrT;
2)
PoboToTexHuueck|
W KOHTpoONNep
MOAY/IbHOrO
T™Na,
npeacTaBnsoLLM
M cobon

0QHOMNNATHbIN




MUKPOKOMIMbIOTE
pcC
onepaunoHHOM
cucremMon Linux,
00beAMHEHHbIN C
nepudepuinHbIM
KOHTPON/IEPOM C
NOMOLLbH MNAThbI
pacwmpeHus.
PoboToTexHuueck|
WM KOHTpONnep
10/1KEH
VAOBNETBOPSTL
TEXHUYECKMM
XapakTepuCTMKa
M: KON-BO saep
BCTPOEHHOTO
MUKPOKOMIMbIOTE
pa - He MeHee 4,
TaKTOBAs 4acToTa
94pa - He MeHee
1,2 Tu, o6bem
O3V - He MeHee
512 M6, Hannuue
NHTEepGhencos -
SPI, 12C, 12S, TTL,
UART, PWM,
undpoBsble U
QHanorosble
nopTbl ANs
NOAKIOYEHUS
BHELUHWUX
YCTPOWUCTB, a
Takke WiFi nnm
Bluetooth gns
KOMMYHMKaL MM
CO BHELUHWUMMU
YCTPOMCTBaMM.
PoboToTexHuueck|
W KOHTpONNep
10/IKEH




obecneymBatb
BO3MOXHOCTb
nporpaMMmMpoBa
HWS C NOMOLLbIO
CpeacTB 3bIKOB
C/C++, Python n
cBoboaHO
pacnpocTpaHsem
oK1 cpenbl
Arduino IDE, a
TaKxe
yNpaBieHus
MOAENIMU
pobOTOTEXHUYECK
NX CUCTEM C
NMOMOLLbIO Cpeabl
ROS.

3)
BblumncnuTenbHbiv
MoAy/b CO
BCTPOEHHbIM
MUKPOKOHTpOA1e
poOM - He MeHee 1
LT,
BbluncnntenoHbim
MOAY/b AOKEH
obnagatb
BCTPOEHHbIMU
uMdpoBbIMU
NnopTaMu - He
MeHee 12 wT un
QHaNorosbIMm
nopTamu - He
mMeHee 12 wr.
BbluncnntenoHbin
MOAY/b AOKEH
obnagatb
BCTPOEHHbIM
mMoaynem
HGecnpoBogHOM
CBA3M TMNA




Bluetooth 1 WiFi
19 CO30aHNS
annapaTHo-
NpOrpamMMHbIX
peLlleHui n
"YMHbIX/CMapT™-
YCTPOMCTB ANa
pa3paboTku
pelleHun
"MIHTepHeT
BeLlen”.
BbluncnurtenoHbii
MOAY/b AOKEH
obnapatb
COBMECTUMOCTbIO
C
nepudepumnHbIMH
nnatamu gns
NOAK/TOYEHUS K
cetn Ethernet n
NOAKJTYEHUS
BHELWHeNn
CMNOBOWM
Harpysku.

4) Moaynb
TEXHUYECKOro
3peHus,
npeacTaBnsoLLm
n cobon
YCTPOMCTBO Ha
6aze
BbIYMCIUTENBHOT
0
MWKPOKOHTpO/e
pa u
WMHTErPUPOBAHHO
M Kamepbl,
obecneyunBatoLle
e pacno3HaBaHue
nNpocTenLmx
n300paxxeHU Ha




Mopaysie 3a cyeT
COOCTBEHHbIX
BbIYUC/TUTENbHbIX
BO3MOXHOCTEMN -
He MeHee 1 wrT;
Mogaynb
TEXHUYECKOro
3peHna OOSIXKEH
obecneumBatb
BO3MOXHOCTb
OCYLLECTBNSATb
HaCTPOMKY
3KCMO3ULMM,
GanaHca 6enoro,
HSV
COCTaBNSAOLWMX,
nnowaam
06HapyxunBaemMo
M obnactu
n30b6paxeHus,
OKpYrnocTu
0O6HapyXnBaemMo
M obnactu
n3obpaxeHus,
NONOXEHUE
0OHapyXnBaembl
X obnacren
OTHOCUTENbHO
apyr apyra
Mogaynb
TEXHUYECKOro
3peHna OOSIXKEH
UMeTb
BCTPOEHHbIE
NHTEpGhencol -
SPI, UART, 12C
mnu TTL gna
KOMMYHMKaLMK
Apyr ¢ Apyrom
WU BHELWHUMM
YCTPOMCTBAMM.




5) Komnnekr
KOHCTPYKTUBHbIX
3/1IEMEHTOB U3
MeTanna gns
c6bopku Moaenu
MaHMMYNSTOPOB -
He MeHee 1 wrT;
6) Komnnekr
3/1IEMEHTOB AN
cbopkum
BaKyyMHOr0
3axBaTa - He
MeHee 1 wr.
O6pa3oBaTenbHbl
"
poboToTEXHUYECK
WA KOMNNEKT
10/HKEH
cooepxaTb Habop
bubnmnorek
TPEXMEPHbIX
Moaenen ans
NpOTOTMMNMPOBAH
ua Mogenem
MOOMNbHbIX U
MaHUNYNASLMOHH
bIX poboTOB
pa3nIMYHOro TMna.
B coctas
KOMMIeKTa
IO/MKHbI BXOAUTb
MHCTPYKLMN U
MeToanYeckue
YKa3aHus no
pa3paboTke
TPEXMEPHbIX
Moaenen
MOOMNbHbIX
po6oToB,
MaHUNYNASLMOHH
bIX pob60TOB C




pa3fIM4yHbIMMK
TMNamu
KMHEMATUKM
(yrnoeas
KMHEeMaTuKa,
NNOCKO-
napannenbHas
KMHeMaTuKa,
nenbta-
KMHEeMaTunKa,
SCARA vnm
pblYaXXHas
KMHEeMaTuKa,
nnatpopma
Crioapta 1 T.0.).
O6pasoBaTtenbHbl
Z
pobOTOTEXHUYECK
MW KOMMJIEKT
NOMKEH
copepxaTb
MHCTPYKLUMMK MO
NpOeKTUPOBAHMIO
poboToB,
WHCTPYKLMN U
MeTOAMKM
OCyLLeCTBNIeHNS
MHXXEHEPHbIX
pacyeToB npu
NpOeKTUPOBAHUU
(pacuetbl
Harpysku u
MOMEHTOB,
pacuet
MOLLHOCTH
npu“BOAOB,
pacuet
napaMeTpoB
KMHEMATUKM U
T.M.), UHCTPYKLLMM
no paspabotke




cUcTeM
yNpaBneHus u
NpOrpamMMHOro
obecneveHus ons
ynpaBieHns
pobotamu,
MHCTPYKLUN U
MeTOAMKM NO
pa3paboTke
cUCTeM
yripaBneHuns c
3NeMeHTaMM
MCKYCCTBEHHOTO
WHTENNEKTA U
MaLLUMHHOIO
0by4yeHus.

KomnbtoTepHoe obopynoBaHue

13. HoyTbyk

dopM-dakTop:
HOYTOYK;
PKecTkasg,
HeoTK/Ito4aeMas
Knasuartypa:
Hanuuue;
Pycckas
packnagka
KNaBMaTypbl:
Hanmuue;
[lMaroHanb
9KpaHa: He
MeHee 15,6
1IOMMOB;
PaspeweHue
9KpaHa: He
MeHee 1920 x
1080 nukcenen;
Konnuectso sipep
npoueccopa: He
MeHee 4;
Konnuectso
NMOTOKOB: He

MeHee 8;

1 wr

1 wr




bazoBasg
TaKTOBas 4acToTa
npoueccopa: He
meHee 1 IMTu;
MakcumanbHas
TaKTOBas 4yacToTa
npoueccopa: He
MeHee 2,5 [Tu;
Kaw-namsatb
npoueccopa: He
mMeHee 6 MbanT;
Ob6bem
VCTAHOBNEHHOM
onepaTMBHOM
naMmsTu: He
MeHee 8 [GanT;
Ob6bvem
noanepXXnMBaemo
M onepaTtMBHOM
naMmAaTu (ons
BO3MOXXHOCTH
pacClWMpeHus): He
MeHee 24 [6anT;
O6bem
Hakonutena SSD:
He MeHee 240
[6anT;

Bpewms
QBTOHOMHOM
paboTbl OT
b6aTapeu: He
MeHee 6 4acoB;
Bec HoyTOyKa
VCTaHOBJIEHHbIM
aKKYMYNSITOPOM:
He 6bonee 1,8 kr;
BHewHwnn
nHtepdenc USB
CTaHOapTa He
Huxe 3.0: He
MeHee Tpex




CBOOOHbDIX;
BHewHun
nHtepdenc LAN
(ucnonb3oBaHue
nepexofHMKOB
He
npenycMOTPEHO):
Hanuuue;
Hanuune
Moaynen u
nHTEepGhencos
(ucnonb3oBaHue
nepexoaHMKOB
He
npenycMOTPeHO):
VGA, HDMI;
becnposoaHas
cBa3b Wi-Fi:
Hanuuue ¢
noA,AepXXKom
craHpapTa IEEE
802.11n nnu
COBpeMeHHee;
Web-kamepa:
Hannuue;
MaHnunynsartop
"MbILWb': HANUYMNE;
MpenycTtaHoBnEH
Hast
onepaunoHHas
cucreMma ¢
rpaduyeckmum
NMONb30BaTeNbCKU
M UHTepdencom,
obecneynBaoLLa
9 paboty
pacrnpoCTpaHeHH
bIX
obpasoBaTeNbHb
X U
00LLEeCUCTEMHBIX




NPUNOXEHUN:
Hanuuue.

14.

Tenexka -
XpaHunmLe
HOYTOYKOB

TMN Kopnyca:
meTan;
BO3MOXHOCTb
Ge3onacHoro
3aLUMLLEHHOMO
3aMKOM
XPpaHeHUS
HOYTOYKOB:
Hanuuue;
BO3MOXHOCTb
3apaaKu
HOYTOYKOB:
Hanuuue,
noanepXxka
HOYTOYKOB U3
KOMniekTa
NOCTaBKMU;
Hanuuune poytepa
Wi-Fi ctangapTta
802.11n nau
coBpeMeHHee: 1
WT.

noanepxka
HOYTOYKOB U3
KOMnnekTa
NOCTaBKM;
KONIM4ecTBo
HOYTOYKOB: OT 6
WITYK, NOAAEPXKKA
HOYTOYKOB U3
KOMMAeKTa
NOCTaBKMU;
HanpsxeHue
nuTtaHusa: 220 B\
50 lu;
MNoTpebnsemMas
MOLLHOCTb, BT
(MaKCMMyM):

2500;

1 wr

1 wr




MNoTpebnsemblii
TOK, A
(Makcumym): 12;
[11vMHa WwHypa
3N1EeKTPONUTaHKS:
oT 2,5 mMeTpa;
3awmTa ot
nepeHanpskeHus
, KOPOTKOTO
3aMbIKaHUS:
Hanuuue;
Koneca ons
nepeaBuxeHus c
TOPMO30M:
Hanuuue.




