MWHVICTEPCTBO ITPOCBEIIEHUSA POCCHUCKO
®EJIEPAIIUN

PACITIOPAXKEHWUE
ot 12 suBaps 2021 r. N P-6

OB YTBEPXJIEHNM METOINYECKIX
PEKOMEH/JAITAI ITO CO3IAHUIO "
®YHKIIMOHNPOBAHUIO B
OBIIIEOBPA3OBATE/IBHBIX OPTAHU3ALIMAX,
PACITO/IOKEHHBIX B CE/JTIbCKOM MECTHOCTHU U
MAJIBIX T'OPOJJAX, IIEHTPOB OBPA3OBAHUSA
ECTECTBEHHO-HAYUYHOHN U TEXHOJ/IOTTYECKOM
HATIPABJIEHHOCTEHA

Bo wucnonnenwe mnyHkta 4 IIpaBUn TipefoCTaB/ieHWss W pacripefie/ieHust CyOCuauii U3
tbenepanbHOro 6r0MKeTa OromKeTam cyorekToB Poccuiickoii Pesiepaliii Ha COPUHAHCUPOBaHKE
pacxofHbIX 00si3aTenbCTB CyObekToB Poccuiickoit ®Pefjepariy, BOSHUKAIOIIUX TPU pean3aLiu
pervoHabHBIX TPOEKTOB, 00eCreunBaroIIMX JOCTH)KeHUe liesleid, ToKasaTesiell U pe3y/bTaToB
(emepasbHBIX TIPOEKTOB, BXOJSIIMX B COCTAB HAI[MOHATBHOTO TpoekTta "OOpa3oBaHue", B
paMKaxX TOCyAapCTBeHHOW TiporpaMMbl Poccutickoii @epeparu "PasButve obpa3oBaHus’,
npuBefeHHbIX B [Ipunokennn N 5 K rocygapcTBeHHOM mnporpamme Poccuiickor ®Pepepanyu
"Pa3BuTHe o00Opa3oBaHusi", YyTBep)KJIeHHOW rocTaHOBieHueM [IpaBurenbcTtBa Poccuiickoit
@epneparun ot 26 mekabpst 2017 . N 1642:

1. YTBepauth mipuiaraemble  MeToAuYeCcKrWe — peKOMeHZAalUu 0  CO3[aHUKD U
(YHKIMOHMPOBaHUIO B 0011[e00pa30BaTe/IbHbIX OpPraHU3allvsX, PacCroIOKEHHbIX B CEIbCKOU
MEeCTHOCTH U MaJlbIX TOpojiaX, LeHTPOB 00pa30BaHMs eCTeCTBeHHO-HAyUHOU 1 TeXHOJIOTUYeCKOM
HarpaB/JIeHHOCTeH B PaMKax PerdoHa/bHBIX MMPOEKTOB, 00eCreunBaroIvX JOCTWKEHUE LiefleH,
roKasartesield U pe3ynbrata ¢efepasbHoro mnpoekrta "CoBpeMeHHas IIKO/a" Hal[MOHA/IbHOTO
npoekTa "Obpa3oBaHue";

2. KoHTposTb 3a UCITO/THEHNEM HACTOSIILETO PACTIOPsDKEeHHs OCTaBIISO 3a COOOM.

T.B. BACUJIBEBA

Ilpunoxcenue



YTBEP)/IEHFI
pacnopsiiceHuem
MuHucmepcmea npocgeujeHust
Poccutickoti ®edepayuu

om 12 saHeaps 2021 2. N P-6

METOJINYECKWE PEKOMEHJAITNHA ITO
CO3IAHUIO 1 ®YHKIIIOHUPOBAHUIO B
OBIIIEOBPA3OBATE/IBHBIX OPTAHN3ALIMISX,
PACITIOJ/IOKEHHBIX B CEJIbCKOWU MECTHOCTHU U
MAJIBIX IT'OPOJIAX, IIEHTPOB OFPA3OBAHUSA
ECTECTBEHHO-HAYYHOU Y TEXHOJ/IOTMYECKOM
HATIPAB/IEHHOCTEHA

1. O0IMe Mo/I0)KeHUs

Hacrtosimme Metonuueckre pekoMeHJalmuu (manee - PekomeHfJalyy) HarpaB/ieHbl Ha
obecrieueHre eOVHBIX OPraHU3AlMOHHBIX W MeTOAWYEeCKUX YCAOBUM CO3[aHusi W 0O0IuX
MOAX0ZA0B K (DYHKLIMOHUPOBaHUIO B 00I11e00pa3oBaTe/lbHbIX OpraHU3alUsiX, PacIooXKeHHBIX B
CelbCKOM MECTHOCTH W MasbIX TopojaX, LeHTPOB 00pa30BaHMsI eCcTeCTBeHHO-HAyYHOU W
TeXHOJIOTMUeCKOW HampaBieHHOcTel "Touka pocta", B I1eax obecrieueHHss peav3ariviu
tbenepampHOTO TIpoekTa "CoBpeMeHHast IIKosIa" Hal[MoHabHOTO rpoekTa "O6pa3oBaHue" (ganee
- (denepasbHBIA TIPOEKT), B TOM UYKWC/Ie YCTaHOBJEHUs TpeOOBaHWU K pe3ysibraTaM
WCTOMb30BaHus cyocugun w3 (depepanbHoro Oromkera OromkeraM CyObeKTOB Poccuiickoit
Qefepaliui  Ha COPUHAHCUPOBAHUWE PpaCXOAHBIX 00s3aTenbCTB  CyObekTOB Poccuiickoit
depepaliy, BO3HHUKAIOUIMX TPH peayn3aldid PervoHajbHBIX IPOEKTOB, 00eCreynBaromyx
JIOCTW)KeHUe  1iefleld, [OKasaTesled W pesynbrata  (efepanbHoro  rmnpoekra "B
0011je00pa3oBaTeNbHBIX OpraHM3alisgX, PacloKeHHbIX B CeMbCKOM MECTHOCTH M MaJsbIxX
ropofiax, Co3JaHbl U (GYHKLUOHMPYIOT LIEHTPhl 00pa3oBaHWs eCTeCTBEHHO-HAayuHOW W
TeXHOJIOTMYeCKOW HallpaB/IeHHOCTeN .

[IpuBesieHHBIe B HACTOSIIMX PekoMeHZALMsX TpeOOBaHUs SIBJISTFOTCS MUHHAMaIbHBIMUA. OpraHbl
WCTIOJTHUTE/ILHOW ~ BMacTM  CyObekToB  Poccuiickoii  @epepaiuu  (OpraHbl  MeCTHOTO
caMoyTIpaB/ieHus1) TIpU peanu3alldd MepONpUSTHM TI0 CO3[aHUI0 W (PYHKIIMOHUPOBAHUIO B
006111e00pa30BaTe/IbHBIX OpPraHU3alsiX, PACIOOKEHHBIX B CEIbCKOM MECTHOCTH W MaslbIX
ropofiax, [IeHTPOB 00pa30BaHMsI €CTeCTBEHHO-HAyYHOW M TeXHOJIOTMUYeCKOW HarpaB/ieHHOCTeMH
"Touka pocra" (manee - Ilentpel "Touka pocra") BrpaBe obecreunBaTh TpeOOBaHUS,
TMpeBbILLIAIOIIMe YCTaHOB/IEHHbIE HACTOSIILIMMY PekoMeHAalusIMH.



Lensamu co3ganust LlentpoB "Touka pocra" sB/seTCS COBEpIIEHCTBOBAaHME YCIOBUM [i/ist
TIOBBIIIEHUS] KaueCTBa 00pa3oBaHus B 0011ie00pa30BaTe/IbHBIX OPraHU3aIiUsiX, PAaCOIOKEHHbIX B
CeJIbCKOW MeCTHOCTH U MaJlbIX TOPOZaX, pacIiUPeHUs] BO3MOXKHOCTel 00yuaroInxcst B 0CBOEHHUHU
yueOHbIX TPeMETOB €CTEeCTBeHHO-HAyYHOM M TeXHOJIOTMUeCKON HarpaB/IeHHOCTEH, porpaMm
JIOTIOJTHUTENTEHOTO 00pa30BaHUs eCTeCTBeHHO-HAyUHOW M TEeXHWYeCKOW HarpaB/ieHHOCTeH, a
TaKXKe /Il PaKTUUeCKOW OTpabOTKU yueOHOro MaTepuasa 1o yueOHbIM rpegmeram "dusmka',
"Xumusa", "buosorua”.

LleHTpsl "Touka pocra" obecrieunBaroT [IOBBILIIEHNE oxBara o0yyaroImxcs
0011je00pa3oBaTeNlbHBIX OpraHU3alvi, PpACIOJIO’KEHHBIX B CeMbCKOM MECTHOCTH W MaslbiX
ropojiax, rporpaMmMaMyd OCHOBHOTO OOILero W [IOTIOJHUTENBHOr0 00pa30BaHMs eCTeCTBEHHO-
HAayuyHOM U TEeXHOJOTMYECKOW HarpaBAeHHOCTEM C  MCIO/Ib30BaHMEM COBPEMEHHOIO
obopynoBaHusl.

OpraHu3aLMOHHO-TeXHUYeCKoe, MeToAnYecKoe U MHPOPMAaLMOHHOE COMPOBOX/eHUe CO3ZaHus
B cybobekrax Poccuiickoii ®enepaiuu Ilentpor "Touka pocta" ocymjectsisier ®ezepanbHoe
rocyZiapCTBeHHOe aBTOHOMHOEe obpa3oBarenbHOE yupexjeHue JIOTIOJTHUTEe/IbHOTO
npodeccoHaNbLHOTO 00pa3oBaHusi "AKa/ieMusi peasM3allii TOCYZAPCTBEHHOW TIOUTHUKU U
NpoheCCUOHAILHOTO  Pa3BUTHsI PabOTHUKOB 00pa3oBaHUsi MUHHUCTEPCTBA TPOCBELEHHUS
Poccutickoit  ®epepaiuu”  (manee -  DegepanbHbIM  omeparop).  AJpec  caiTa:
https://www.apkpro.ru/.

2. ITopsapok co3gaHus

LlenTtpbl "Touka pocTa" MOTYT CO3/aBaThCsi KaK 3a CUeT CpeiCTB CyOcuauii ¢emepasbHOTO
OromkeTa B paMKax peanm3anuu dhemepanbHOro rpoekTa "CoBpeMeHHast 1TKo/Ia", Tak ¥ B paMKax
WHBIX TPOTPAMM U TIPOEKTOB 3a CUeT CpeACTB OropkeToB cyObekToB Poccuiickoii Peneparuy,
CPe/ICTB MECTHBIX OFO/IPKETOB ¥ BHEOHO/PKETHBIX UCTOUHHUKOB.

Cozganmne IlentpoB "Touka pocra" ocyijecTsaseTcss Ha 0a3e 001eobpa3oBaTeTbHBIX
OpraHu3ali, pacroyioKeHHbIX B CEJTbCKOM MECTHOCTH M MaJlbIX ropojiax, Mpyd 3TOM B TEPBYIO
ouepenb co3panve Llentpo "Touka pocTa" peKOMeHAYeTCsl OCYL[eCTB/IATh B OpraHU3alusX,
MOKAa3bIBAIOIINX HU3KWe 00pa30BaTe/ibHbIe Pe3y/bTaThl.

B cnayuae cosmanusi Ilentpa "Touka pocta" 3a cueT cpeicTtB cyocuamu w3 (demepasbHOTO
OromkeTa B pamKax (enepanbHOro mpoekta "CoBpemeHHasi wikosia" cyowbekt Poccuiickoi
®depepanyu orpejesser:

- opraH WCIOJHUTeTbHOW BracTu cyObekra Poccuiickoii defepaliiy, OTBETCTBEHHBIM 3a
peanu3aLyio MepoTpUsTHAI TI0 CO3JAaHMI0 U obecreueHnto (GyHKIoOHUpoBaHus LlenTpoB "Touka
pocTta" Ha TeppuTOpHH CyOobekTa Poccuiickoit @ezepaiuu (PernoHambHBINA KOOPJHUHATOP);

- KOMIUIEKC Mep ([JOpPO’KHYHO KapTy) MO CO3JaHvi0 M (yHKUHMOHMpoBaHMWIO LleHTpoB '"Touka
pocra" cornacHo IIpunoxxenuro N 1 K HacTodmm PekoMeHalusam.

KomrmniekcoM Mep mpu3HaeTcs TiJlaH MepOTpUsITUN Ha ouepeHOM Toj U ABYXJeTHUM T/IaHOBbIN
repuos, mpeAycMaTpUBAaIOLUN MepOTpUSTUS M0 CO3[aHui0 U (YHKIMOHUPOBaHUIO LleHTpoB
"Touka pocTa", BK/IIOUAIOI1I B TOM UHCIIe:

MepOTIpHUSATHSI, HallpaB/eHHbIe Ha co3JjaHue 1 oTKpbITHe LleHTpoB "Touka pocra";



MEpOITPUSITHSI, HarlpaB/ieHHbIe Ha o0ecrieuerre GpyHKIMOHUpOBaHUs [lenTpoB "Touka pocra";

MEepOTIPUSITHSL TI0 TIOBBIIIEHUIO MpogeCcCHoHaIbHOTO0 MacTepcTBa paboTHUKOB LleHTpoB "Touka
pocra";

MepONpUATUsS 10 KOHTPOJIK JOCTH)KEeHMs] MUHMMa/bHBIX IIOKasaTe/led CO3flaHusl U
¢yukumonvpoBanus Lentpos "Touka pocra".

PervoHanbHbIN KOOPAMHATOP B COOTBETCTBMHU CO CPOKaMHM, YCTaHOBIeHHbIMU B IIpunoxennn N
1 k PexoMeHaLysiM, yTBep>K/iaeT:

- [JO/DKHOCTHOE JIML0 B COCTaBe pervoHaJbHOr0 BEJOMCTBEHHOIO IIPOEKTHOro oduca,
OTBETCTBEHHOe 3a co3/jaHue U ¢yHKI[MoHupoBaHue LleHTpoB "Touka pocta";

- TIlepeyeHb M0Ka3aTesieil U MHAUKaToOpOB, COOTBETCTBYIOLMX NpuBeJeHHbIM B [Tpunokenun N 2
K HacTosiiuM PekoMeHaLiusm, UX 3HaUeHU;

- mepeueHb 001[e00pa30BaTeIbHBIX OpPraHW3al[|i, PaCIiO/IOKEHHBIX B CeIbCKOW MeCTHOCTH U
MaJlbIX TOpofiax, Ha 6a3e KOTOpBIX MylaHupyeTcs co3ganue Llentpos "Touka pocta" (o dopme,
ripezictaBieHHol B [Ipunoxkenuu N 3);

- TurnoBoe IlonoxxeHue o lleHTpe 00Opa3oBaHUsI eCTeCTBEHHO-HAyYHON U TEeXHOJIOTMUEeCKOU
HanpassieHHOCTel "Touka pocra" (Ilpunoxenne N 4).

Cosganue 1ieHTpa "Touka pocra" Ha 6a3e 0b1jeoOpa3oBaTeIbHON OpraHU3aIMK JJOMYCKAeTCsT Kak
MyTeM BbIJieJIeHHs] COOTBETCTBYIOILETO CTPYKTYPHOTO TojpaszeneHus obieobpa3oBaTebHOM
OpraHu3aluu, Tak v 6e3 BbiJie/IeHHs] OT/e/IbHOTO T0/Ipa3eieHusl.

O61ieobpa3oBarenibHasi OpraHU3alvsl M37aeT JIOKA/JbHBIM HOPMATHBHBIM aKT O Ha3HaAueHHH
pykoBogutesisi Llentpa "Touka pocrta" (Kypatopa, OTBETCTBEHHOrO 3a (DyHKLMOHUDOBaHWe U
pa3BUTHe), a TakKXe O CO03JaHuu IjeHTpa '"Touka pocTa" W yTBep)KIEeHWUU TIOJIOKEHUSI O
JesarensHocTy Llentpa "Touka pocra”.

PervioHa/lbHBIN KOOPJUHATOP He T037iHee AHsT OTKpbITHS LleHTpa "Touka pocra" obecrieunBaeT
pa3MellleHre B CIielyaabHO co3iaHHOM pasfene "llenTp "Touka pocra" odwuiManbHOTO caiita
ob1rieo0bpa3oBaTe/ibHOM  OpraHu3alid B MH(OPMALMOHHO-TE/IEKOMMYHUKAI[MOHHON — CeTH
"WHTepHeT" MH(pOpMalMM 0 CO3ZlaHMK U ¢yHKLHMoHMpoBaHUU LleHTpa "Touka pocta"”, B TOM
yncsie uHGopMaru 06 obpa3oBarenbHBIX MMporpaMmax, obopygoBanuu Llentpa "Touka pocrta”,
TJIaHUPYEMOM peXXUMe 3aHSATHI 00ydJaroluxcsi, TUIaHUPYeMbIX MepOMpUsTUsX. B co3maHHOM
paszmene oduiMasbHOrOo caita oOpa3oBaTenbHON OpraHM3alMM  TakKXKe  pa3MeIaeTcs
vHbOpMalMsl 0 HallMoHa/IbHOM rpoekTe "O6pa3oBaHue" (B TOM UMCIIe JIOTOTHIT), afipec caiTa u
oduiMasbHas CMMBOIMKa MuHKCTepCTBa TIpocBeltieHus: Poccuiickoit defeparium.

PervoHanbHbIM KoopAuHaTtop obecrieurBaeT HWH(opMupoBaHue PefepanbHOTO oreparopa B
CJlydae CO37laHUsI Ha Tepputopud cyobekta Poccuiickoii ®eneparn LlenTpos "Touka pocta" B
paMKax WHbIX MPOrpamMM U TMPOEKTOB, He OTHOCSIMXCS K peanu3aluu (pefepasbHOrO MPOeKTa
"CoBpeMeHHasl 111K0JIa" HalMOHa/IBLHOTO Mpoekta "Obpa3oBaHue", 3a CUeT CpeACTB OHOKETOB
cyovekToB Poccuiickodi ®Pefepaiuu UM (WIM) CpeJCTB MECTHbIX OHOKeTOB U (W/IH)
BHEOIO/PKeTHBIX MICTOUHHKOB, a TAK)Ke HallpaB/IeHHe Ha corniacoBaHre deiepasbHOMY OTIepaTopy
KOHLIEMNLIMY CO3/laHusl U (PYHKLIMOHMPOBaHUs Takux L|eHTpoB.



3. TpeboBaHMs K MOMeIl[eHUSIM, KOMIIEKTOBaHHIO 000pyAoOBaHHeM,
PacxXoAHBIMU MaTepHaiaMH, CPeACTBaMHU 00yJYeHHUsI U BOCIIUTAHUA

Co3panue llentpoB "Touka pocTta" TmpeAnonaraer KOMIUIEKC YCJIOBUM MO OCHAILleHUIO
oOpa3oBare/lbHbIX OpraHu3alyii 000pylOBaHWEM, pPAaCXOAHBIMM MarepuasiaMd, CpeACTBaMHu
oOyueHUss W BOCIUTAHUS [yis AOCTIDKEeHUs] 00pa30BaTe/ibHBIX DPe3y/IbTaToOB 0 TPeAMETHBIM
obnactsm "EctecTtBeHHO-HayuHble TipeaMeThl', "EcTecTBeHHBle Hayku', '"Marematuka u
nHbopmaruka', "OOllecTBo3HaHHe M ecTecTBo3HaHue", "TexHosmorus", o6pa3oBaTeIbHBIX
nporpamm o011iero 006pa3oBaHUs eCTeCTBEHHO-HayYHOM W TeXHOJOTMUeCKOW HaripaB/ieHHOCTeH,
MpU peasiv3aliui KYpPCOB BHEYPOUHOU [1esiTeJIbHOCTH M JIOTIONIHUTE/bHBIX 0011{epa3BUBarOLIX
TporpaMM eCcTeCTBeHHO-HAayYHOW M TeXHUUeCKOM HarpaB/JIeHHOCTe.

[TepeueHb HarpaB/IeHHOCTEM peanu3yeMbIx Ha Oa3e LleHTpoB "Touka pocta" oOpa3oBaTebHbBIX
MpOrpaMM MOJKET OBITh PacCIMpeH B 3aBUCUMOCTU OT WUMEIOIIUXCS y 001e00pa30oBaTe/IbHbIX
OpraHu3al|il yC/I0BUM, a TaK)Ke MOoTpebHOCTel y4aCTHUKOB 00pa30oBaTe/IbHbIX OTHOIIIeHHH.

Cospanue 1jeHTpa "Touka pocra" mpernosiaraeT pa3BuThe obpa3oBaTe/bHONM MH(GPACTPYKTYPbI
ob1rieo0Opa3oBaTe/ibHOM  OpraHM3al[iid, B TOM UWC/Ie OCHalleHue o001jeobpa3oBarebHOM
OpraHu3aLuu:

- obopygoBaHueM, cpeiCcTBaMU OOyueHHWsT W BOCIMTaHWS /19 U3ydeHUs (B TOM UHC/Ie
5KCMepUMEeHTaNbHOr0) TIPeJMETOB, KYPCOB, [JWCLUIUIMH (MOZY/ei) ecTeCTBeHHO-HayYHOU
HarpaB/eHHOCTM W TEeXHOJOTMYECKOM HalpaB/leHHOCTeM TMpU peajv3aliid  OCHOBHBIX
o6111e06pa3oBaTeTbHBIX TIPOTPaMM U JIOTIONTHUTE/ILHBIX 00111e00pa30BaTe/IbHBIX POrpaMM, B TOM
yKcsIe [/ PacIIMpeHust Cofiep>KaHus yueOHbIX rpeameToB "®usuka", "Xumus", "buonorus”;

- O60py,ZLOBaHI/I€M, CpeacTBaMu O6yquI/IH " BOCIIMTAHUA OJ1A U3yUeHHsd OCHOB pO6OTOT€XHI/IKI/I,
MeXdHHWKH, MEeXdTPDOHUKH, OCBO€HHA OCHOB IIpOIDAMMHDOBAHUA, Ppe€ad/n3dliui T[IpOrpaMm
A OIIO/THUTE/IbHOI'O O6paSOBaHI/IH TeXHUUYeCKOU U eCTECTBEHHO-HaquOﬁ HaHpaBHeHHOCTEﬁ nT.no.

- KOMITBIOTEPDHBIM YU MHBIM O60py,£LOBaHI/IEM.

[TepeueHb, MHUHHMa/JBLHO HeoOXoAWMble (YHKIMOHA/NbHbIE W TeXHUUeCKWe TpeOOBaHUS U
MHUHMMa/bHOe KOJMUeCcTBO 00O0pyHOBaHMs, paCXOAHBIX MaTepuaoB, CPeJCTB OOyueHUs U
BoCnUTaHusi AJisi ocHamleHusi LlentpoB "Touka pocta" (fanee - WMH(PaCTPYKTYpHBIN JIUCT),
orpeiesisitoTCsl PerrioHa/ibHbIM KOOPUHATOPOM C yueToM [IpriMepHOro mepeuHsi 060pynoBaHus,
PaCXOIHBIX MaTepuasioB, CpeJCTB OOyueHWs W BOCIWTAHUS [ji CO37aHUsS U obecriedeHus
(GYHKUMOHUPOBaHUS 1[eHTPOB 00pa30BaHUsI €CTeCTBEHHO-HAyUYHOW MW  TeXHOJOTMUeCKOn
HarpaBieHHocTH "Touka pocrta" B 001jeo0pa3oBaTebHbIX OpPraHU3alUsaX, PACIIOIOXKEHHBIX B
CelbCKOM MeCTHOCTM U Masbix ropogax ([Ipunoxenwe N 6), TpUMepPHOro THUITOBOTO
MH(PaCTPYKTYpPHOTO JMCTa, ornpefensieMoro ®ezepasbHbIM  OMEpPaTOPOM, W HACTOSLUX
PexkoMeHaruii.

B pamkax ocHaijeHus o6mieobpa3oBaTesbHbIX — OpraHu3aluii  npu  (HOPMHPOBAHUU
uH(pacTpyKTypHOTrO /McTa cyobekT Poccuiickoii Penepary BripaBe BbIOpaTh CTaHAApTHBIN
W TIpPOGWIBHBIA KOMIUIEKT 00OpyZOoBaHUs, TIpe[CTaB/leHHbIi B TIPUMEPDHOM TiepeuHe
000pyZOBaHMs, PAaCXOAHBIX MaTepHasoB, CPeJCTB OOy4YeHHs W BOCIUTAHUS [/ OCHAIeHUs
LlentpoB "Touka pocrta" (IIpunoskenue N 6). Iy MaJTOKOMITIEKTHBIX 0011le006pa3oBaTebHBIX
opraHm3anuii <1> o6veM eAuHUL] CPeACTB 00yueHUsI U BOCITUTAHUS (OPMHUPYETCS B MeHbIIeM



KOJ/IM4yecTBe.

<1> ManokomIjieKTHOH 001jeoOpa3oBaresibHOM OpraHu3alvell B paMKax —peanv3alyu
MepOTpUATUA 10 CO3/j[aHui0 M  (YHKI[MOHUPDOBAHUIO 1[€HTPOB eCTeCTBeHHO-HayuHOW U
TEXHOJIOTUUECKOM  HarpaB/leHHOCTel TMpu3HaeTcss  obmieoOpa3oBaTesibHasi — OpraHU3aLys,
UYKMC/IEHHOCTh K/IaCCOB-KOMITJIEKTOB B Ka)KJOW M3 Tapasiiesieli KOTOpOi cocTaBisieT He Gosee 1
eIUHULIBI.

[TpodunbHBIA KOMIUIEKT 000pyZoBaHHsS MOXeT ObITh BbIOpaH /Jisi 00IeoOpa3oBaTe/bHBIX
OpraHu3alii, UIMEIOIINX Ha MOMEHT Co3/aHus 1jeHTpa "Touka pocrta" Habop cpefcTB 0OyueHus
M BOCIUTAaHUs, TIOKPHIBAOIIMKA CBOMMM (YHKLMOHATBHBIMH BO3MOXHOCTSIMU 0a30Bble
noTpeOHOCTH pH U3ydyeHUH rpeaMeToB "®u3nka", "Xumus" u "Buonorus”.

[MpodunbHBI ~ KOMIUIEKT — oOopyzoBaHHWs — obecrieunBaeT  3¢¢eKTUBHOE  JOCTWKeHHe
oOpa3oBare/IbHbIX pPe3y/lbTaTOB O0yYaroIUMHUCS [0 TIpOrpaMMaM eCTeCTBEHHO-HAyuHOU |
TEXHOJIOTMUECKOW HarpaB/eHHOCTeM, BO3MO)KHOCTb YIIyO/IeHHOTO W3y4YeHUs OTAebHbBIX
MIpeJIMeTOB, B TOM UucC/e s (hOPMUPOBaHUsT U300peTaTe/bCKOro, KpeaTuBHOTO, KPUTHUECKOTO
MBIIJIEHNs], pa3BUTHS (YHKLUMOHATBHOM TPAMOTHOCTH Yy OOyuaroluxcs, B TOM UHUCJIe
€CTeCTBeHHO-HAayYHOW U MaTeMaThue CKOM.

ITpu dopmupoBaHur MHGPACTPYKTYPHOTO HUCTa U3 MPOGUILHOTO KOMIUIEKTa B 00s3aTe/TbHOM
nopsiike oOecrieuriBaeTcsi BbIOOp cpesicTB 0OyueHHWs] M BOCMMTAHHSI He MeHee ueM T0 TpeM
yuebHbpIM mipeaMetaMm ("Pwusuka", "Xumus', "buonorus") v KOMITbIOTEPHOTO 00OpYZOBaHUS.
OcraBivecss 10 WTOraM  ompefjefieHdsi — obsi3aTenbHOro  00OOpYZiOBaHHSI  CpeZCTBa,
TpelyCMOTpeHHbIe /i1 ocHaireHust [lenTpa "Touka pocTa", pacripeiesisitoTCsl Ha pUOOpeTeHre
JIOTIOJTHUTENTbHOTO  000pYZIOBaHUs, BXOAALIEro B IepedeHb 000OpyAOBaHUs, PAaCXOJHBIX
MaTrepuasoB, CpeCcTB 00yueHHs1 U BocruTaHus npodwisHoro komruiekra (Ilpunokenve N 6 k
MeTOZAMUYEeCKUM PEKOMEeHALIUSM).

[Tpyu BBIOOpE [OTMOHUTENLHOTO OOOPYJOBAaHUS TakKXKe CeAyeT YUWUThIBaTh CHeUGUKY U
noTpeOHOCTH OTpac/ell 5KOHOMHUKH cyObekTa Poccuiickoit Penepariyu.

PervioHanbHBIN KOOpAWHATOP obecrieunBaeT CoryiacoBaHue C()OPMUPOBAHHOTO B COOTBETCTBUU C
TUINOBOW (OpMOI1 MH(PaCTPyKTypHOro yiucta ¢ ®efiepanbHbIM ONEpaTOpoOM B COOTBETCTBUU C
peryiaMeHToM, orpefiensieMbiM De/iepabHbIM OIePaTOPOM.

[Tpu HaripaB/lieHHWM Ha COT/IaCOBaHWe WH(PACTPYKTYPHOTO JIMCTA, CO/EP>Kall[er0 CTaH/japTHhIe
KOMIUIeKThbl, PervoHanbHbBIM KoOpAWHATOp TMpefocTaBiasieT (o ¢opme DegepanbHOrO
oreparopa):

- TIOATBEP)KJEHHWE OTCYTCTBUS B COOTBETCTBYIOIIMX 0Opa30BaTelbHbIX OpraHU3alIusX,
OCHallleHHe KOTOPbIX TJIAaHUPYeTCs, 000py/I0BaHUs, paCXOAHBIX MaTepHasioB, CPeACTB 00yueHus
Y BOCTIMTaHUS], yKa3aHHBIX B TlepeyHe CTaHAAPTHOTO KOMIIIEKTa;

- TIoATBep)KJeHWe Hammuusi (inbo obecrieueHWe Ha/iW4Wsl 10 MOMeHTa OcCHaileHusi LleHTpoB
"Touka pocTta') yC/JOBUM /iJisi XpaHEHHUsI U UCTI0/Ib30BaHUsl XUMUUeCKHUX PeaKTUBOB, B TOM UMC/Ie
HeoOxoMMoro 060pyj0BaHus], BK/ItOYast KA BLITSHKHOW TTAHOPaMHBIN W KA /1T XpaHeHUs
XUMUYECKUX PEAaKTHBOB OTHEYIIOpPHbIN, corsacHo IlepeuHto cpeicTB oOyuyeHHs U BOCITUTAHUS,



HeoOXOZMMBIX JJIsi peanu3ali 00pa3oBaTesbHBIX [TPOrPpaMM Haua/lbHOTO OOIL[ero, 0CHOBHOIO
obmero u cpegHero obmiero 00pa30BaHUs, COOTBETCTBYIOIUX COBPEMEHHBIM YCIOBHUSIM
oOyueHusi, HeoOXOAUMOIr0 TIpM OCHAI[eHWH 00Ijeo0pa3oBaTelbHBIX OpraHW3al[uii B I[e/IsIX
peanu3aluy MepoTpUsITUN T0 CONEMCTBHIO CO3JaHUI0 B CyOwbekrax Poccuiickoit depeparum
(ucxoast Y3 TIPOTHO3UPYyeMOM TMOTpPeOHOCTHM) HOBBIX MeCT B 00IjeoOpa3oBaTe/bHBIX
OpraHM3aLUsiX, yTBePXKJeHHOMY TpuKa3oM MuHnpocsereHust Poccuu ot 3 centsops 2019 . N
465.

OO6pa3oBare/ibHble OpraHu3al[uM, Ha 0a3e KOTOPLIX CO37alTCs M (YHKUUOHUDPYIOT LleHTpbI
"Touka pocTa", JO/DKHBI COOTBETCTBOBAaTb JIeHCTBYIOIIUM TpeOOBaHUSM K YCTPOWCTRY,
COZIep>)KaHUI0 W OpraHu3aluM pexxhuMa paboThl 00pa3oBaTesbHBIX OpraHU3alyii U WHBIM
HODMaTHBHBIM TIPAaBOBBIM aKTaM, OIpeZessiIoiM TpeOOBaHWS K OpraHu3alu obrero u
JIOTIO/THUTETbHOTO 06pa3oBaHUs leTell.

[Tomerienust (hyHKIMOHAMBHBIE 30HBI, B TOM uHC/Ie yueOHble KaOWHETbl (PM3UKH, XUMUH,
6uonorun) LlenTpa "Touka pocTa" peKOMeH/yeTCsl paciioyiarath B IIpe/ieiax OHOTO 37IaHMUs.

[TpoekTrpoBaHue, 30HMpOBaHUe noMellleHni LleHTpoB "Touka pocta" U orpefiesieHUe AU3aliH-
pelleHu OCYLLeCTB/ISeTCA C YYeTOM PYKOBOZCTBA 10 NMTPOEKTUPOBaHUIO 1jeHTpoB "Touka pocra”,
yTBEPXKAAeMOro (efiepaibHbIM OIepPaTOpPOM.

ITpu npoekTrpoBaHUH, 30HUPOBaHMM NoMelleHn LlenTpoB "Touka pocra" ciefyeT yuuThIBaTh
0cobeHHOCTH 000pyJOBaHUs, PACXOJHBIX MaTepuasoB, CpeACTB OOyueHWs W BOCIUTaHUS,
KOTOpbIM OyzieT obecrieurBaThCsi 0Opa3oBare/ibHasi OpraHU3aLusl.

[TpoekT 30HMpoBaHus nomeleHud LlenTpoB "Touka pocra" mpencrasnsiercs degepasbHOMY
orepaTopy OZHOBPEMEHHO C MpeZiCTaB/IeHueM UH(PPaCTPYKTYPHBIX JIUCTOB.

4. OpraHu3zanusi 00pa3oBarTe/IbHOM AeATe/IbHOCTH

OOpa3oBatenibHasi  JieSTe/IbHOCTh Ha 0a3e meHTpoB "Touka pocta" OCYIIeCTBIISETCS TI0
oOpa3oBare/IbHbIM ITPOrpaMmaM OOIIero U J0TOTHUTETbHOTO 00pa30BaHMs.

TpeboBanuss K (opmaTy opraHM3alul 00pa3oBaTebHOW [IeSITeTbHOCTH  PEeryIHpYOTCS
HaCTOSLMMU PeKoMeHJalMsMU Y UHBIMU UH()OPMALIMOHHBIMU U METOAUYECKUMU MaTepuanaMu
defepanbHOroO oneparopa.

Harpasnienus peanusyembix C UCIOJb30BaHUEM pecypcoB Llentpos "Touka pocta" mporpamm
OMpefiesISloTC B COOTBETCTBUU C METOAUYECKUMM MaTepuajaMd U pPeKOMeHJalUsiMH,
yCTaHaB/IMBaeMbIMH U aKTyanu3upyeMbiMu DesiepaibHbIM OIlepaTOpPOM.

Ha 6a3e nentpoB "Touka pocta" obecrieurBaeTcsi peanu3anysi 0Opa30BaTe/bHBIX TPOrpaMM
€CTeCTBEHHO-HAYYHOM M TeXHOJIOTMYeCKOW HarlpaBlIeHHOCTel, pa3paboTaHHBIX B COOTBETCTBUU
c TpebOoBaHUSIMM 3aKOHOJaTenbcTBA B C¢epe o0pa3oBaHHMs U C YyUueTOM peKOMeHZALui
depepanbHOTrO oOrepatopa. B obOs3arensHOM mopsizke Ha 0a3ze 1eHTpoB "Touka pocra"
obecrieurBaeTcs OCBOeHHe OOyuYalolUMHCA yueOHbIX mpeaMeToB "dwusuka', "Xumus',
"Buosiorus" C uCHonb30BaHWEM TIpHoOpeTaeMoro 00OpYyZOBaHMS, PaCXOAHBIX MaTepHasioB,
cpencTB 00y4YeHUsI U BOCTIUTAHMSI.

He meHee 1/3 o6bema BHEYPOUHOM /IeTeTBHOCTUA 00YYarOIUXCsl JO/DKHO OBITH OPHEHTHPOBAHO



Ha  TIOAJilep>)KaHWe  eCTeCTBeHHO-HayyHOM UM TeXHOJIOTUUeCKOW  HarpaB/IeHHOCTel
oOpa3oBaTe/lbHbIX ~ TpOrpaMM, TIPH  3TOM 00beM TIpOTpaMM  eCTeCTBEHHO-HayuHOM
HarpaB/IeHHOCTH He MOXeT cocTaBisatb MeHee 20% oT obimjero obbema BHeEypOUYHOMH
nestebHOCTH. OOpa3oBaTesibHbIE TPOrPaMMbI T10 JIDYTMM HAIPaB/IeHHOCTSIM TP HaTMUUH
BO3MOXXHOCTH PeKOMeH/yeTCsl IIJIaHWpOBaThb C HCIIO/b30BaHWeM pecypcoB lLlentpoB "Touka
pocra".

Paspabotka pabouux mporpamMm Mo mipegmeraMm "®wusmka", "Xumus", "buosorus”, yueOGHbIM
rpejMeTaM eCTeCTBeHHO-HayuHOW W TeXHOJOTMYecKOl HarpaB/eHHOCTel W3 4acTu yuyeOHOro
n/aHa, (opMHpPyeMOM YYaCTHHUKaMM 00pa30BaTe/IbHbIX OTHOILEHWM, MPOrpaMM BHEYPOUHOM
[lesITe/IbHOCTH 1 JIOTIOJIHUTe/IbHOTO 00pa3oBaHusi ocylllecTBisieTcs 001eobpa3oBaTebHbBIMU
OopraHusalUsiMUi, B KOTOPBIX CO3ZAr0TCs LeHTpbl ""Touka pocTa", caMOCTOATe/JIbHO C y4eToM
MeTOJUYeCKUX MaTepuaqoB U pekoMeHzauuii @efepanbHoro omneparopa. Peanusauus
oOpa3oBaTesbHBIX  MPOTPaMM  JOTOJHUTENbHOTO  00pa3oBaHMS B MajIOKOMITIEKTHBIX
o01ieobpa3oBaTe/lbHBIX ~ OPraHU3al[UsIX OCYILECTB/ISeTCS TPU  HaIUYMM y OpraHv3aluu
COOTBETCTBYIOIIMX YC/IOBUH. [l Ma/IOKOMIUIEKTHBIX 00Ije00pa3oBaTelbHbIX OpraHU3aLvi
[IONyCKaeTCsl OTCYTCTBHE JIMLIEH3WM Ha [ONOJHUTeNbHOe o0pa3oBaHuMe U pean3yeMbIX
MIPOTPaMM [JIOTIO/THUTETBHOTO 00pa30BaHMsI.

PekoMeHZAIMKM TI0 WCIOIb30BAHUIO CTaHZAPTHOTO KomrulekTa obopymoBanusi Ilentpa "Touka
pocta" TpuM  peajv3aliiM  MOpPOrpaMM  e€CTeCTBEHHO-HAayYyHOM U TeXHOJIOTM4eCcKOu
HaripaB/ieHHOCTel orpeziesieHbl B [IpunoxkeHuu N 5 K HacTosiium PekoMeH1aliyisim.

CompoBokJieHHe M MeToAuYeckoe obecrieueHHe WCIOMb30BaHUs TMPO(UIBHOTO KOMIUIEKTa
obopyzoBaHusi B 00Opa3oBaTe/bHOW [lesiTe/IbHOCTH 11eHTpoB '"Touka pocTa" oCyljecTBiseT
®depepasibHBIM OrlepaTop.

MeToauueckrie MaTepuasibl, pa3pab0TKH W WHBIE MaTepHasbl 0 BOMPOCAM HCIIOIb30BaHUS
npopUIbHOTO  KOMIUIEKTa  00OOpyJoBaHMs ~ pa3padaThiBAlOTCS,  aKTYa/lU3UPYIOTCS U
pacripoctpaHsitorcsi PefiepanbHbIM OINEPaTOpPOM, B TOM UKC/Ie C NPUMEHEHUEM COBPEMEHHBIX
Me[ia UHCTPYMeHTOB (B0, BeOuHap, MyO/IMKaLym).

dezlepabHBIM OTEPaTOPOM Ha perysipHOM OCHOBe obecrieurBaeTCsl IPOBeJieHre MeTouUeCKUX
¥ 00yyarommx MeporpusiTHiA IO BOMpOCaM OpraHW3alud 00pa3oBaTeNbHOrO Ipoljecca B
Llentpax "Touka pocra" c mpuMeHeHHeM MpPOGWILHOTO KOMIUIeKTa 000py/l0oBaHHUs, OKa3aHHe
MeTOAWYEeCKOW TIOMOIIM TIpM  pa3paboTke  yueOHBIX  MaTepuanoB, 3afaHAN  JiIs
COBEepILEHCTBOBaHUsI TPAKTUUECKOW TIOATOTOBKM OOyuaromuxcs 1o yueOHBIM TpegMeTam,
KypCaM BHEyPOUYHOU JIesiTe/TbHOCTH, [JOTIOJTHATETBHOTO 00pa30BaHus JieTei.

[Temaroruueckre pabOTHUKH, OCYIIeCTB/ISIOIHE AesITe/lbHOCTh Ha 0a3e LlenTpoB "Touka pocra”
C TIpUMeHeHHeM NPOQHILHOTO KOMITJIEKTa 000pYy/10BaHus, TIPOXOAST 00ydeHue 0 MporpaMMamM
JIOTIOITHUTETbHOTO TTpo(heCCHOHATBHOTO 00pa3oBaHus (KypChl MOBBIIMIEHHsT KBa/M(UKALIUNA) U3
®enepanbHOoro peectpa rmnporpamMm [I10. TloBbiieHre KBaaudUKalMy TefaroruueCcKux
pabOTHUKOB OCYIL[eCTBIISIETCS] He PeXke OJJHOTO pa3a B TPH rofa.

5. OpraHu3aioHHO-MeTOoANYeCKOe COIIPOBOK/AeHUE U
HCI10/Ib30BaHNe HHOW CO3JaHHOM B paMKax peasin3aiji
HalMOHA/ILHOTO MpoekTa "O60pa3oBaHue" HHPPACTPYKTYPbI



B wensix KOMIUIEKCHOTO COTMPOBOXAeHUS JAedaTenbHOCTA LleHTpoB '"Touka" @enepasnbHbIM
oriepaTopoM 00ecrieurBaeTCst OCYyIIeCTB/ieHWe MyOnuKaruidi ¥ OOHOBJEHHSI MeTOANYeCKUX
MaTepuasoB, BK/IIOUAIOIINX yueOHO-MeToAuYecKHe Marepuasbl (MHCTPYKLUH, MeToJuuecKue
1oco6wst, ”HPOPMAI[MOHHbIE MaTepUaJbl, IEPEUHN PEKOMEH/IYEMbIX JTUTEPATYPHBIX UCTOUHUKOB,
BUJleOMaTepyanbl U [p.), a TaKXKe Marepuasbl IO WTOraM TPOBEEHHsI MepONpHUsATUI
denepanbHOTO oreparopa (BeOUHapbl, CeMUHAPhI, KOHQEepPEeHIIUN, COBEIIaHus U ZIp.).

Ins memarornuyecknx paboTHukoB IleHTpoB "Touka pocta" @enepanbHBIM OMEpaTOPOM
obecrieurBaeTCsi TpOBefleHHe TeMaTHyeCKUX BeOMHApOB U 00Opa3oBaTe/ibHBbIX MepOTPUSITHH,
HarpaB/IeHHBIX Ha pa3bsCHEHWE BOMPOCOB peayu3aliii 0Opa3oBaTe/bHBIX MporpaMm Ha Oase
LlenTpoB "Touka pocta" ¢ npuMeHeHHEM MPO(YUILHOTO KOMIT/IEKTa 000py/I0BaHUS.

[nsi PervoHa/sbHBIX KOOPAMHATOPOB U PYKOBOAALMX paboTHHKOB lleHTpoB "Touka pocra"
®enepanbHbIM onepatop obecrieurBaeT TIPOBe/leHNe TeMaTHUeCKUX BeOWHApOB, HaNpaBIeHHBIX
Ha [IOTIO/THUTe/IbHOE pa3bsiICHEHWE BOMNPOCOB, OTHOCSIIMXCS K MCIIOTHEHWIO KOMILJIEKCOB Mep
(IOpOXKHBIX KapT) Mo co3faHuio U GyHKIMOHUpoBaHUIO LleHTpoB "Touka pocTta’, JOCTUKEHHUIO
yCTaHOBJIEHHBIX TOKa3aresieil (PyHKIIMOHUPOBAHKS, UCIIO/Ib30BaHMIO UHOM CO3/laHHOM B pamMKax
peaM3aryy Hal[MOHA/ILHOTO TpoekTa "Obpa3oBaHue" UHGPACTPYKTYPHI.

B wensx 3¢ddekTvBHONM  OpraHM3aljMOHHO-METOAWYECKOM  TIOAJEPXKKM  CO3[aHusi |
¢dyukumonvpoBanust llentpoB "Touka pocra" Ha Tepputopur CyObekToB Poccuiickoi
®eneparn PervioHaibHBIM KOOPAMHATOPOM 00eCTieurBaeT sl BOB/leUeHHe IeTCKHUX TeXHOIapKOB
"KBanTopuym", 1eHTpoB 1mdpoBoro obpa3oBanus geted "IT-Ky0'", K/IOUeBBIX I[€HTPOB
JIOTIONTHUTeTbHOTO o0Opa3oBaHusi "Jlom HayuHOl Kositabopaiuu” B JesiTe/IbHOCTh L]eHTpoB
"Touka pocTa" B crieiyroIux (popmarax:

1. TIpoBefeHre COBMECTHBIX MEpOTPUSTUN il 00yuaroIyuXxCsl U Telarornyeckux paboTHUKOB
o61ieobpa3oBaTe/ibHBIX OpraHM3alui, Ha 0a3e KoTopbix co3patorcsi Llentpel "Touka pocrta”
(oOyuaroryie ceMUHaphbl U MacTep-K/IacChl 110 BOMIPOCaM MCI0/Tb30BaHKMsI 000Pyj0BaHUsl, CPeJICTB
oOyueHHs] W BOCIWTaHUS, METOJUYECKMe MEpPONpHUSATHUS TI0 BOMpOCaM pa3paboTKy,
COBEpILIEHCTBOBAaHUS U BHEAPEHWs MPOrpaMM JOTOTHUTEbHOTO 00pa30BaHUsI eCTeCTBEHHO-
HAayyHOM W TeXHUYeCKOW HarpaB/leHHOCTH, OpraHM3alid BHEYPDOYHOW [IeATe/IbHOCTH
00yyJaroLuXcsi; MHIUBU/Iya/IbHbIe KOHCY/IBTALMU /IS TielarOruueCcKUX pabOTHUKOB, B TOM UHC/ie
B peXuMe OHJIaiH; 3aHATUS TNPOEKTHOW [esiTe/TbHOCTbI0; KOHKYPCHble U COpPeBHOBaTe/bHbIe
MepOTpUSTUS [IJIs1 ZiIeTek U 1Ip.).

2. OpraHu3alusi ¥ yyacTue B perMOHaJ/IbHbIX U Me)XperuoHa/bHbIX KOH(epeHLUsX, (eCTHUBaIsX,
(opymax 1o 0OMeHY OMBITOM pabOThI Ha BEICOKOOCHAI[EHHBIX YUeHHUKO-MeCTaX, B TOM UHCJIe TI0
peanu3aliui TIpeMeTHBIX obsacteii "EcTecTBeHHO-HayuHble mpeaMeThl’, "EcTecTBeHHbIE
Hayku', "Maremaruka u nHdopmaruka", "OOIecTBo3HaHKUe U ecTecTBO3HaHUe", "TexHomorus'",
a TakXe TMpOrpaMM [OTOTHUTESLHOr0 00pa30BaHUs eCTeCTBEHHO-HAayYHOW M TeXHWUeCKOM
HarpaBJ/IeHHOCTEH.

3. YuacTve pervoHa/bHbIX KOODAMHATOPOB, mpejcTaButesieil LleHTpoB "Touka pocTa" M WHBIX
LEHTPOB, (YHKIMOHUPYIOIMX Ha TeppuTopur CyOnekTa Poccuiickori @enepaiuu, B
MeponpuaTusax PeiepasbHOro oneparopa.

I'paduk mMeporipusiTuii, KBOTbI y4aCTHsl, COZlep)KaHWe U TeXHOJIOTMM TIPOBejleHHsI MepOTpUsITUI
noBogsTcs PenepanbHBIM OTIEPaTOPOM IOTIOTHUTEJTBHO.



4. OpraHusalusi ¥ ydacTve B MpOBeleHMH HMH(GOPMALMOHHBIX KaMMaHWW MO MOMy/spyu3alyn
HalMOHabHOTO TipoekTa "Obpa3oBaHue" Ha TeppuTopru cyonekToB Poccuiickoii denepaiu, B
TOM UHC/ie COOBITHSIX, TIPOBOAWUMBIX [Jii KOHCY/IBTAl[AOHHOTO COTIPOBOXKIAEHUSI POJUTEsen
(3aKOHHBIX TIPe/ICTaBUTEJIEH) O0YyUarOIUXCS O BO3MO)KHOCTSIX [JIsi Pa3BUTHSI CIIOCOOHOCTEH u
TaJIAaHTOB WX JeTel, TpodecCrUoHaTbHOM OpUeHTAllUM W YCIIeITHOTO OCBOEHHS OCHOBHBIX
oOpa3oBaTe/IbHBIX MPOrpaMM 0011iero obpa3oBaHusl.

5. Pa3paboTka, yTBep)KJeHHE W peanu3ays CeTeBBIX 00pa3oBaTeNbHBIX IIPOTPaMM C
WCTIOb30BaHUeM BBICOKOOCHAIIIEHHBIX yUeHMKO-MeCT, CO3/laHHbIX B cyObekTe Poccuiickoit
denepal B paMKax HalMOHa/JbHOTO mpoekra "OOpa3oBaHue", B TOM 4YHC/e COBMECTHO C
JleTCKUMHU TexHonapkaMmu "KsaHtopuym'.

6. BoBneueHue oOyuaromuxcsi 00Ie00pa3oBaTe/IbHBIX OpraHu3aliii, Ha 0a3e KOTOPBIX
co3zaroTcs U GyHKUMOHUPYIOT LleHTph! "Touka pocTa", B pa3/inuHbie (OpMbI COMTPOBOXKAEHUS 1
HaCTaBHUYECTBA C WCIOJb30BaHUEM Ka/[POBBIX PECypCcOB, 00ecreurBaroIimx paboTy
BBICOKOOCHAII[eHHBbIX YUeHUKO-MeCT, CO3/IaHHBIX B CyObekTe Poccuiickoit ®esepaijui B paMKax
HalMoHa/bHOTO TpoekTa "O6pa3oBaHue" C y4yeToM MeTofo/oruu  (1eJIeBOM  MOJIemn)
HacTaBHUYeCTBa OOyYarOI[UXCsi /s OpraHu3alyii, OCYILeCTB/SIOUMX 00pa3oBaTebHYIO
JIesITeJIbHOCTL  TI0  0011Ie00pa3oBaTeibHBIM,  [IOTIOJIHUTE/TBHBIM — 0011[e00pa30BaTe/lbHbIM U
rporpaMMaM CpefiHero TipodeCCHOHA/ILHOTO 00pa3oBaHMs, B TOM UHC/Ie C TIPUMeHeHHeM
JIYYIIUX TIPAaKTHK 0OMeHa OTbITOM MEXy 00yJarolUMHUCH.

Lentpbr "Touka pocra" UCHOMB3YIOT WHPPACTPYKTYpPy U KaJpOBble DPecypchbl [@TCKHUX
TexHomapkoB "KBaHTopuyM'", co3maBaeMbIXx Ha 6a3ze o61eoOpa3oBaTe/bHBIX OpraHW3al[uH, AJis
pa3BUTHs TIDOEKTHOM JesiTebHOCTH oOyyvaromuxcsi. Ilemarornueckue pabotHuku LleHTpoB
"Touka pocta" obecreunBarOT ydacTve OOyuaroIUXCs B MEpPONPUITUSAX AeTCKUX TeXHOIapKOB
"KBaHTOpuyM" C yZaZleHHbIM WCIONb30BaHHWEM O00OpyZOBaHMS, CpeACTB OOyueHWs W
BOCIIUTaHUS, a TakKe NIPUHUMAIOT yyacTUe B OpraHU3yeMbIX MU CeMUHapax I10 JeMOHCTpaLyy
3¢ dekTrBHOTO OIBITA peanu3anyii 00pa3oBaTe/bHBIX eCTeCTBeHHO-HayUHOH, TeXHOIOTHUeCKOU
Y MHBIX HarpaB/ieHHOCTeM cpeJu WHBIX 001je00pa3oBaTe/IbHbIX OpraHU3alii, pacrioioKeHHbIX
Ha Tepputopuu cyobekra Poccuiickoii dezeparum.

PervioHa/lbHBIM ~ KOODJWHATOPOM Ha TeppuTopuuM cybbekTa Poccuiickort ®enepaiyu
obecrnieuriBaeTcst pabora 1o Tozep)KKe 0061eo0pa3oBaTe/TbHbIX OpraHU3ariyii, MOKa3bIBAIOIINX
HU3KWe oOpa3oBaTe/ibHbIe pe3y/ibTaThl, C HWCTOIb30BaHWEM WH(PACTPYKTYpPhl U KaJ[POBOTO
obecnieuenusi IlenTpoB "Touka pocra" B pa3iMuHbIX (opmarax (COBMeCTHasi peasv3alfus
oOpa3oBaTeslbHbIX ~ TIPOTPaMM,  TIpOBefileHWe  OO0yvaroIydX  MepOTpUSTHM, CeMHHApOB,
KOHCY/IbTaLIUM U T1p.).

IIpy npoBeseHVM pa3IUUHBIX MEPOIPUSTHM, CBSI3aHHBIX C peanu3alyeld HalWOHA/JIbHOIO
npoekTta "O6pa3oBaHue", UCIO/Ib30BaHWEM COOTBETCTBYOIIeH HMH(PaCTPYKTyphl, KaZpOBbIX U
(bMHaHCOBBIX PeCypCoB, JO/DKHO ObITh 00ecreyeHO MX MH(OPMALIMOHHOE COTIPOBOX/€HIE, B TOM
yKc/e B CpeJCTBaX MacCOBOW MH(OpMaIMM, COLMAIbHBIX CeTsX, Ha cailTax oOpa3oBaTebHbIX
opraHusalii C UCro/ib30BaHWeM (UPMEHHONM CHMBOJIMKM — HAlMOHAJbHOTO  IPOEKTa
"O6pa3oBaHue".

Undopmauusi 06 yuactum lLlentpoB "Touka pocta" B MepONpUATHSX HAIpaBIseTCs
Desepa/IbLHOMY OIlepaTopy B paMKax e)XeKBapTaJbHOI'0 MOHUTOPUHTA.



6. TpeGoBanus kK ¢puHaHcoBomy odecrieueHuo [{enTpoB "Touka
pocra"”

duHaHcoBoe obecrieueHne (yHKIMoHUpoBaHUs LleHTpoB "Touka pocTa" BK/IIOYAET 3aTpaThl B
cootBeTcTBUM ¢ OOIUMK TPeOOBAHUSIMU K OTpeZie/IeHHI0 HOPMATHBHBIX 3aTpaT Ha OKa3aHHe
rOCyJApCTBEHHBIX (MYHHMLIMMAMBHBIX) YCIyr B cdepe [OIIKOIBHOTO, HayaJbHOTO 00IIero,
OCHOBHOTo 00Imero, cpegHero o0Imjero, cpeaHero IpodecCHOHaNbHOTO 00pa30BaHMuS,
JIOTIOJTHUTETBHOTO 00pa30BaHus /leTeld W B3POCJBIX, [IOMOTHUTENBHOTO TMPOQeCcCHOHATBHOTO
o0pa3oBaHUs [i71s1 JIL], UMEIOIIUX WM TO/YYalolUX cpe/iHee rpodeccroHanbHoe obpa3oBaHue,
npodeccHoHasbHOTO  00y4yeHUs, TIPUMEHsIeMbIMU TIpU pacueTe obObemMa cybcuguM Ha
¢uHaHCOBoe oOecrieueHre BBITIOHEHUsI TOCY[AAPCTBEHHOrO (MYHHMLMMAABHOTO) 3aJjaHusl Ha
OKa3aHHWe ToCy/lapCTBeHHBIX (MYHHIMIIANbHBIX) YCIyT (BHIMO/HEHHEe PaboT) rocyapCTBeHHBIM
(MyHMLIMIIA/IbHBIM) YUpeXX/leHHeM, YTBepsKAeHHbIMY Nprka3oM Munnpocselenust Poccuu ot 20
HOs16pst 2018 . N 235 U BK/IIOYAOL[MMU B TOM UHCIIE:

- omary Tpyda TelaroTMYecKuX pabOTHUKOB 0O6IieoOpa3oBaTe/ibHOM — OpraHU3allyy,
obecrieunBaroiyx GyHKIMOHUpoBaHHWe [leHTpoB "Touka pocTa";

- MpUOOpeTeHHe AO0CTAaTOYHOrO 0ObeéMa OCHOBHBIX CPECTB M MaTepUasbHBIX 3aracoB, B TOM
yKc/ie PacXOJHBIX MaTepuasoB, st obecrieueHUs peanM3aliiyd 0Opa30BaTe/IbHBIX MPOrpamMM B
ob6beme, He0OXOTUMOM /IJ1s1 HeTIPEPLIBHOW pear3aliii 00pa3oBaTeIbHOTO MPOLiecca;

- obecrieueHue Tekyllel JesaTeTbHOCTH 001je00pa30BaTe/IbHON OpraHU3aIiy Mo 00eCIeueHu o
o0pa3oBaTeIbLHOTO TpoI[ecca.

Ilpu dopmupoBanun OromkeTa cyobekTa Poccuiickoit ®eneparyu (MecTHOro OropkeTa) Ha
oYepeZiHOM Tof ¥ T/IaHOBBIN Teproy, HeoOX0JUMO TIpe/lyCMaTpUBaTh OO/ KeTHbIe aCCUTHOBaHUS
B 00beMe, HeOOX0AMMOM [iisi PUHAHCOBOTO 0OecrieueHusi pyHKUMOHUpPOBaHUs LleHTpoB "Touka
pocTta", B TOM UHCJie C yUeTOM COOTBEeTCTBYHOIIel MHEeKCaLUHU.

7. 3aK/II0UMTe/IbHbIE I0/I0)KEeHHA

[Mpu peanu3aluu MepompuUATHN B Leissx co3fgaHusi U ¢yHkiuoHrMpoBaHusi LleHTpoB "Touka
pocra" cybwekt Poccuiickoii ®Pepepauyu  obecrieurBaeT  cobmofeHre  TpebOoOBaHMIA
AHTHMOHOIMOJ/IBHOTO 3aKOHO/aTe/bCTBAa U 3aKOHOZATe/bCTBA O KOHTPAaKTHOW cUcTeMe B cdepe
3aKyTIOK TOBapoB, paboT, yciyr AJist obecrieueHNst rOCylapCTBeHHBIX U MyHULIMTIA/IBHBIX HYXK], B
TOM YHCJIe B UaCTH obecrieyeHust MOBbIeHNs 3P HeKTUBHOCTH, NCKTIOUEHHs OTPaHIUeHHsT KpyTra
MOCTABIUKOB U MOCTAaB/IsIeMOro 000PY/I0BaHUsl, TIOBBIIIEHUS Pe3y/IbTaTUBHOCTU OCYILleCTBIIeHHs
3aKyToK, oOecrieueHWss  TPO3PauHOCTH,  TIPeJOTBPAIleHWs]  KOPPYNLUM W JIDYTHX
3/10yroTpebIeHu .

IIpu ocymectBnennu cyowekTamu Poccuiickoii depepaiuy 3aKyrok TOBapoB, paboT, yciyr c
Leflbl0  TIpUOOpeTeHWsT 00OpYNOBaHUS, PpaCXOJHBIX MaTepPHa/ioB, CpPeACTB O00yueHUs U
BOCTIMTaHUsS B Llesgx co3zsanusi LleHTpoB "Touka pocra" 3a cueT cyocuguu u3 ¢esepasbLHOrO
oromKkera OromkeTaM cybbekToB Poccmiickoirt ®ezeparui Ha COMHUHAHCUPOBAHHE PACXOAHBIX
o0s13arenbCTB cyObekToB Poccuiickoit depeparmu:

- obecrieuriBaeTcsl LIeHTpa/IM3alysi 3aKyTOK B TOPSKe, OTpeZieJIeHHOM IYHKTOM 7 CTaTh¥ 26
@epnepanbHOro 3akoHa "O KOHTPakTHOM cucTeMe B cdepe 3aKyNoK, TOBapoB, paboT, ycIyr ijist



obecrieyeHust TOCYJAPCTBEHHBIX M MyHULIUTIA/IHBIX HYXK';

- TIDUMEHSIeTCS HallMOHA/IbHBbIA pEeXWM B COOTBETCTBUM C TpeOOBaHUSAMU CTaTtbu 14
®enepanbHoro 3akoHa ot 5 anpens 2013 r. N 44-®3 "O KOHTPaKTHOU crcTeMe B cpepe 3aKyIOK
TOBapoB, paboT, yc/Iyr /715 0becrieueHHst rOCy/lapCTBeHHBIX U MYHULIMIIAIBHBIX HYX/'".

Kpome Toro, mpu ocCylIecTBIeHHUH 3aKymnoK cyobekTamu Poccutickoii Pesepaliiu 0/KHBI ObITh
YUTEeHBI:

- TIoNioKeHUs1 TiocTtaHoB/ieHus1 TIpaBuTtenbcTBa Poccuiickoli ®eneparium ot 03.12.2020 N 2013
"O MUHMMaJIBHOM J10J1€ 3aKYTIOK TOBapOB POCCHUKCKOT0O MTPOUCXOXKIEHUS";

- TIoNIOKeHUs1 TocTaHoB/eHus1 TIpaBuTenbcTBa Poccuiickoli @enepariuu ot 03.12.2020 N 2014
"O MHWHUMa/IBHOM 00s3aTe/IbHOM fI0/ie 3aKyMOK POCCHICKUX TOBAapOB W ee [JOCTH)KeHHUH
3aka3urkoM' (BMecte ¢ "IlonokeHrHeM O TpeOOBaHMSIX K COJepKaHUIO W (opme oTueta 00
o0beMe 3aKyIoK POCCUHCKMX TOBapOB, B TOM UKCJ/Ie TOBAPOB, MOCTAaB/ISIEMbIX TPH BBITIOTHEHUN
3aKyraeMbIX paboT, OKa3aHWM 3aKyllaeMbIX YC/IyT, OCYIIeCTBJIeHHbIX B LeJIIX JOCTHXKEeHUS
3aKa3uMKOM MWHUMAJbHOW 00s13aTe/IbHOM /IO 3aKYTOK, O TpeOOBaHUSIX K COZEp’KaHUI0
000CHOBaHUsI HEBO3MOXHOCTH [JOCTVDKEHHUSI 3aKa3uMKOM MHHUMA/IbHOW 00si3aTelbHOM [0/v
3aKyIIOK POCCHMMCKUX TOBAapoB (B TOM UHWC/e TOBAapOB, IOCTAaB/ISeMbIX IIPU BbINOJHEHUU
3aKyTiaeMbIX pabOT, OKa3aHWM 3aKyIaeMbIX YC/IyT) OTAebHbIX BUOB, TIPU OCYIIeCTBIEHUU
3aKYIOK KOTOPBIX YCTAaHOBJIEHbl OrpaHWYeHUsl [IOIyCKa TOBApOB, MPOUCXOAALLUX U3
HMHOCTPaHHBIX TOCY/JapCTB, O TOPsiZiKe MOATOTOBKY U pa3MelieHus B eJuHOW MH(OPMaLOHHON
cucteme B cdepe 3aKyIoK TakKMX otyeta U obocHoBaHus", "Tlo/i0)KeHWEM O MOPsJKe, KPUTEPUSIX
Y TIOC/Te[CTBUM TPOBEJEHUsT OLEHKW BBLITIOTHEHUS 3aKa3uMKOM 00513aHHOCTH [JOCTV)KEeHHsI
MUHHMAaJIBHOM 00si3aTe/IbHOM [JOMM 3aKyINOK POCCUHCKMX TOBapoB (B TOM UHC/ie TOBAapOB,
MOCTAaB/IsIeMbIX TTPH BBITIOJTHEHUH 3aKyTlaeMbIX paboT, OKa3aHWM 3aKyTlaeMbIX yCJIYT) OT/eTbHbIX
BU/IOB, IIPU OCYLECTB/IEHUU 3aKYIIOK KOTOPBIX yCTAHOBJ/IEHbI OrPaHWYeHUs [I0IyCKa TOBAapOB,
TPOUCXOASIIUX U3 UHOCTPAHHBIX TOCYAApCTB").

IIpunoxcenue N 1

K MemoouuecKum pekomeHOayusim

KOMIUIEKC MEP ("AOPOXHAS KAPTA") I1O
CO3JAHVNIO 1 ®YHKIITMOHNPOBAHNIO B
OBIIIEOBPA3OBATEJ/IBHBIX OPTAHU3AIIUAX,
PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTHU !
MAJIBIX I'OPOJAX, HEHTPOB ObPASOBAHUSA
ECTECTBEHHO-HAYYHOMU, 1 TEXHOJIOTTYECKOMU
HATIPAB/IEHHOCTEHX "TOYKA POCTA"



[lenTpos "Touka
ocra"

HanmeHoBaHue OTBeTCTBeHHbIU Pesynbrar Cpok

MepOIpUITHS
Y TBep KJeHbl: PervnoHasbHbIN PacriopsiiuTeNibHbIN [He ro3gHee 31
- JJOJDKHOCTHOE JIMLIO[KOOPAUHATOP KT perMOHa/JbHOIO [AHBapsa X <2> roga
B COCTaBe opraHa
[perMoHaJIbHOIO MICTIOJTHUTE/IbHON
BeJOMCTBEHHOTO BJIaCTH,
[pOeKTHOro oguca, OCYLL[eCTBJISIOLLero
OTBETCTBEHHOE 3a roCyZjapCTBEHHOE
Cco37laHue U yrpaB/eHue B cpepe
(hyHKI[MOHHMPOBaHUe oOpa3oBanus (anee
LieHTpoB "Touka -
pocTta"; pacropsiiUTe/TbHbIN
- TIOKa3aTem akT POVB)
eI Te/IbHOCTH
LieHTpoB "Touka
pocra";
- TUTIOBOE
[TonokeHue o
1esiTeJIbHOCTH
[lenTpoB "Touka
pocrta" Ha
TepPUTOPUU
cyObeKTa
Poccurickon
Deneparuu
- rlepeyeHb
o0111e00pa3oBaTe/ibH
bIX OpraHu3aLuy,
PacIi0/IO’KeHHBIX B
Ce/TbCKOU MeCTHOCTH
1 MaJIbIX TOpPOJax,
Ha 0a3e KOTOpPbIX
[1JIaHUPYeTCs
co3zaHue LleHTpoB
"Touka pocra".
CdopmupoBaH u PervnoHasbHbIN [TricbMO CorviacHO
COI/1IacOBaH KOOpZMHATOD, (henepanbHOrO OT[e/TIbHOMY
MHGPaCTPYKTYPHBIN |besiepaibHbIi oreparopa u rpaduKy
JTUCT oriepaTop pacropsiiuTebHbIN

akT POV1B

OOBsAB/IEHBI 3aKYTTKY |PerioHa/TbHBIHN M3BenjeHus o He no3gHee 1 ampens
TOBapoOB, pabor, KOOpZUHATOP [1poBe/leHUU X roza
YCIIyT /151 CO3J,aHUs 3aKyTIOK




4. CdopmupoBaHbl PernoHabHbIN PacniopsiiuTenbHbIN [He 1o3AHee 1 arpeis
[1POeKTHI KOOpAWHATOP akT POVIB X roza
30HUPOBaHUSA
[lenTpoB "Touka

ocra"

5. [IpoBeneH PervoHasibHbIN [To ¢popme, 25 aBrycra X roza,
MOHHUTOPUHT paboT  [KOOpAWHATOP onpezensieMou ajiee e)KeroHo
[10 TIpUBe/IeHUI0 MuHIIpOCBelLeHUs
ruoazok LleHTpos Poccun nnmn
"Touka pocra" B DegepaibHbIM
COOTBETCTBUE C 0repaTopom
MeToJYe CKUMU
[peKOMeH/jaLusIMU
MUuHITpOCBeLeHUs
Poccun

6. Hauano paboTbl PervioHaIbHbIN HdbopmaronHoe |1 ceHTss6ps X roza
[lenTpoB "Touka KOOpAMHATOP ocBellleHne B CMU

ocra"

7. E>kekBapTanbHb  |PernoHasbHbIN OTtuer 1 okTs6ps X ropa,
MOHUTOPUHT KOOpZWHATOP DegepabHOMY nanee -
BbITTO/IHEHUS orieparopy Io eXeKBapTa/lbHO B
rokasaresiei “Toram TeyeHue 2-X JieT
CO37laHusA U MOHUTOPHHI A
(byHKLIMOHUPOBaHUS
LieHTpoB "Touka

ocra"

<2> X - rop mosyuyeHus cyocuum.

Ilpunoowcenue N 2

K MemoouuecKum pekomeHOayusim

MUWHNMAJIBHBIE THANKATOPBI ! ITOKA3ATE/IN
PEAJIMI3AIIUA MEPOITPUSATHN 110 CO3TAHUIO U
OYHKIIMOHNPOBAHWIO B
OBIIIEOBPA3OBATEJ/IBHBIX OPTAHU3AIIUAX,
PACIIOJIOKEHHBIX B CE/IbCKOM MECTHOCTH !
MAJIBIX I'OPOJAX, HEHTPOB ObPASOBAHUSA
ECTECTBEHHO-HAYUYHOM U TEXHOJIOTMYECKOU
HATIPAB/IEHHOCTEHX "TOUYKA POCTA"



01 OpraHu3aLyy,
0CBaMBAKOLIUX /iBa U
Oosee yueGHBIX
rpesMeTa U3 4ucsia
rpeMeTHBIX
obsacTeit
"EctecTBeHHO-
Hay4yHbIe MpeJMeThI",
"EcTecTBeHHbIE
Hayku'",
"Maremaruka u
rH(popMaTHKa",
"Ob111ecTBO3HaHKE U
ecTecTBO3HaHHUe",
"TexHosorus" u
(1) Kypchbl
BHEYPOUHOU
nesiTeIbHOCTH
00IIIeMHTE/IIEKTYa b
HOI HaTipaB/IeHHOCTU
C UCTIO/Tb30BaHUEM
CcpeJCcTB 00yueHUs 1
BocriuTaHus LleHTpa
"Touka pocra" <3>

Haumenosanue MwuHrmabHOe MwuHuMabHOe Metoguvka pacueta
WH/MKaTopa 3HaueHue B Tojl i | 3HaueHue B Tof, [/st MUHUMAa/IbHOTO
(mokazarersi) o61ieobpa3oBaTesibH | MaJIOKOMITIEKTHBIX | TIOKa3aTeJsisi B LeJIoM

BIX OpraHu3aIiui, He | 001]e00pa3oBaTebH 10 CyOBbeKTy

SIBJISTFOILIUXCST bIX OpraHu3alui Poccutickoit
MaJIOKOMIT/IEKTHBIMU denepaliyu, B rof

Unc/ieHHOCTh 300 100 CymMa 3HaueHU
00y UaroLUXCst (B rof] OTKPBITHS -  |(B TOZ OTKPBLITUS -  |[(TOKa3aTeJisi 110 BCeM
ob1rieo6pazoBaresibH (150) 50) o06111e00pa3oBaTe/ibH

bIM OpPTraHU3alUsIM,
Ha 0a3e KOTOPBIX
CO3/1at0TCSI LIeHTPBI
"Touka pocra"

bie TPOrpaMMBbI
TeXHUYEeCKON U
eCTeCTBeHHO-
Hay4YHOU

(uesioBeK)

UnC/IeHHOCTD 60 30 CymMma 3HaueHU
00y UaroLUXCst (B rofi OTKPBITHS -  |(B TOJ, OTKPBITHS -  [[TOKA3aTesist 110 BCEM
ob1ieo6pazoBaresibH [30) 15) 006111e00pa3zoBaTe/ibH
Ol OpraHu3aL|y, bIM OpPTraHU3aLUsIM,
0CBaMBAOIIINX Ha 0a3e KOTOPBIX
[TOTIO/THUTE/ThHbIE CO3/at0TCSI LIeHTPHI
00111e00pa3oBaTe/bH "Touka pocra"




HaTpaB/IeHHOCTH C
1CTI0/Tb30BaHUEM
cpeAcTB 00y4YeHus 1
BocnuTaHus LleHTpa
"Touka pocra" <4>
(uesioBeK)

3 |Hons 100 100 100
re/jaroruyeCckKux
pPabOTHHUKOB IIeHTpPa
"Touka pocra",
[TPOIIIe/IINX
o00OyueHue 1Mo
[porpaMmam 3
peecTpa rporpamm
MOBBIIIIEHUS
KBa/IM(pHKaLMy
(henepanbHOTrO
oneparopa <5> (%)

<3> Wcrionb30BaHMe CpeACTB 000OpyJoOBaHUs, OOyueHHsi U BOCIUTAHUS BO3MOXKHO Ha BCexX
ypOBHsIX 00111ero obpa3oBaHus U 1[e/IeCO00pa3HO [y peasu3aljid YPOUHOW W BHEYPOUHOU
JlesiTeIbHOCTU TI0 TpOorpaMMaM eCTeCTBEHHO-HAayYHOW M TeXHOJIOTMYeCKOW HarpaB/ieHHOCTEHN.
Pacuer TmOKaszaresnss TpefyCcMaTpuBaeT  CyMMMPOBaHWE  UYHC/IEHHOCTH  OOyYaroL[uXCs
ob1rieo6pa3oBaTe/IbHOM OpraHU3aliM, KaXX/IbIM U3 KOTOPBIX 33/]eMiCTBOBaH B OCBOEHUU He MeHee
[IByX TpeJMEeTOB, KypCOB, JUCLIMIUIMH (MOZY/el) eCTeCTBeHHO-HAayYHOW U TEeXHOJIOTu4eCKOu
HarpaB/IeHHOCTell B paMKax peasuM3aliid OCHOBHBIX 00Ije00pa3oBaTe/ibHBIX TPOTPaMM.
YuutbiBatoTcsi yueOHble TIpeMeThl W3 UWC/Ia TpeAMeTHbIX obsacteli "Marematnka W
nHpopMaTHKa", "O61iecTBo3HaHWe U ecTecTBo3HaHUe", "TexHosorus", "EcTecTBeHHO-HayUHbIe
npegMeThl”, "EcTecTBeHHbIe HayKu'" U (WIM) KypCbl BHEYPOUHOU JleATe/IbHOCTH, peaan3yeMsle C
HCII0/Tb30BaHKEM CpeZicTB 00yueHust U Bocnutanus LlentpoB "Touka pocra". B cnyuae, eciu B
o01je0bpa3oBaTenlbHON OpraHU3al[|y, 001jasi YMCIEHHOCTh 00YYaroIXCs MeHbIIle YKa3aHHOTO
3HaueHHsl, 3HaueHHe ToKa3aress [O/DKHO COCTaB/sATh He MeHee 80% oT oOIIei UMC/IEHHOCTH
00yyaroImuXxcs.

<4> B cnyyae, ecnu B 00111e00pa3oBaTe/ibHOM OpraHU3al[yiH, 0011as YUMC/IEHHOCTh 00yJarOIXCsI
MeHbllle 3HaueHus, yKa3aHHOrO B ITOKa3arese 1, 3HaueHHe MOKa3aressl [JO/DKHO COCTaB/IATH He
MeHee 20% ot oOmeli  uMcieHHOCTH — oOydaromuxcsa.  [jis  MajIOKOMIUIEKTHBIX
00111e00pa30BaTeIbHBIX OpPraHW3alid [JOMyCKAeTCs OTCYTCTBHE JIMLIEH3UM Ha [JOTIOTHUTETbHOe
obpa3oBaHMe U peann3yeMbIX TIPOTrPaMM JIOTIONTHUTE/ILHOTO 00pa30BaHusl.

<5> B COOTBeTCTBUM C IIYHKTOM 2 4yacTu 5 cTatbu 47 PezsepasbHOro 3akoHa ot 29.12.2012 N
273-®3 "O6 obpa3oBanud B Poccuiickoii ®efepanyy”  TOBBIIEHHE  KBaTU(PUKALH
rejlarornueckrx pabOTHUKOB OCYIIECTB/ISIETCS He pe)ke OJHOTO pa3a B Tpu ropa. [loBwiieHue
KBa/IM(UKALIMKA TIelarOrTMueckoro paboTtHuKa meHTpa "Touka pocTa" 3acCUMTBIBAETCS TPH
Ha/IMUMU JIeMCTBYIOIIero (C AaThbl TIPOXOXK/EHUsI TIPOLIO He Oosiee 3 JIeT) yAOCTOBEPEHUSI O
TOBBILLIEHUM KBaJIU(PUKALMM [0 MporpamMmam, COOTBETCTBYIOLMM HarpaBieHHOCTsM LleHTpa
"Touka pocTta", UM MPOXOXK/AeHUH 00yueHus 1o TporpaMMaM QezepasibHOTo oreparopa. Takxke
YUUTBIBAETCS HaJMuhe Yy T[eJarornuyeckux pabOTHUKOB Y/AOCTOBEPEHWM O TOBBIIIEHUN



KBaMpUKaLMyd 10 TiporpamMMam u3 PeziepasbHOrO peecTpa 00pa30BaTe/bHBIX TMPOrpPaMM
JIOTIO/THUTETBHOTO TIPO(he CCMOHATBHOTO 00pa30BaHMsI.

Ilpunoxcenue N 3

K Memoouueckum pekomeHOayusim

IIJIAHUPYETCS CO3JAHUE U
OYHKIIMOHNPOBAHUE ITEHTPOB OBPA30OBAHNS
ECTECTBEHHO-HAYYHOU U TEXHOJ/IOTMYECKOM
HATIPABJIEHHOCTEM "TOUKA POCTA"B__ T'OJ1Y

INTEPEUEHD OBIIIEOBPA3OBATEJ/IBHBIX
OPI'AHM3AIINU, HA BA3E KOTOPBIX

B PAMKAX ®EJEPAJIbHOI'O ITPOEKTA

"COBPEMEHHAS{ IIIKOJIA" HAITMOHAJIBHOI'O

ITPOEKTA "OBPASOBAHUE" B

(HAUMEHOBAHUE CYFBEKTA POCCUMNCKON

®EJEPALINN)
Nn/n  |HaumeHoBaHue HammeHoBanue| FOpuanueckuii| YncmeHHOCTh |ManoKOMITIEKT
MYHHLMMa/IbHO|00111e00pa3oBat azpec oOyuaromuxcsi | Hasi (ga/Her,
ro enbHON  |0b1rieoOpasoBar KOJTMUEeCTBO
oOpa3oBaHusl | OpraHM3aLny, eIbHON KJ1aCCOB-
Ha bOa3ze OpraHu3aLyu KOMIL/IEKTOB)
KOTOpPOM (o ycraBy)
TJIAHUPYeTCA
co3zaHue
LenTpa "Touka
pocra"

Ilpunoocenue N 4

K MemoouuecKum pekomeHOayusim

TUITIOBOE I10OJIOKEHUE O IEHTPE ObPA3OBAHUSA
ECTECTBEHHO-HAYUYHOM U TEXHOJIOTMYECKOU



HATIPABJIEHHOCTEMX "TOYKA POCTA" HA BA3E
<HAMMEHOBAHNE OBIIIEOBPA30OBATE/IPHON
OPI'’AHUBAIINN>

1. O01He mo/I0KeHus

1.1. lenTp obpa3oBaHUsl eCTeCTBEHHO-HAyUHOM W TeXHOJIOTMUYECKOW HaripaB/ieHHOCTel "Touka
pocta" Ha 6a3ze <HanMeHOBaHMe 001Ie00pa3oBaTe/IbHONM OpraHu3anuu> (#asnee - LieHTp) co3maH
C 1[e/TbI0 Pa3BUTHSA Y 00yYarOIIMXCs eCTeCTBeHHO-HayUHOM, MaTeMaThueCcKon, HH()OPMaI[iOHHOH
rPaMOTHOCTH, (DOPMUPOBAHUSI KPUTHUUECKOTO M KPEaTHBHOTO MBIIILJIEHUSs], COBEpIIIeHCTBOBAaHUS
HaBBIKOB eCTeCTBeHHO-HAyUHOUN U TeXHO/IOIMUeCKOW HarilpaB/ieHHOCTe.

1.2. LleHTp He SIBISIETCS FOPUIUUECKUM JIMLIOM M JeUCTBYeT /sl JOCTVKEHHUS] YCTaBHBIX LieJiei
<HanMeHOBaHHe 00111e00pa3oBaTe/IbHONM OpraHu3aLu> (fjanee - YUpeXaeHHe), a TakKe B IIe/IsxX
BBITIOJTHEHUS] 3alad U [JOCTWDKEHMsI TIOKa3aresjiell M pe3y/IbTaToB HAal[MOHA/IBHOTO TIPOeKTa
"Obpa3oBaHue".

1.3. B cBoeii pgestenbHOCTH LleHTp pykoBozcTByeTcs PefepasibHbIM 3aKOHOM Poccuiickoi
®epneparun ot 29.12.2012 N 273-$3 "O6 obpa3zoBanuu B Poccuiickoit depeparyn’, ,
JPYTMMHU HOPMaTUBHBIMU JJOKyMeHTaMyd MUHHCTepCTBa npocBeliieHus Poccuiickoii ®enepariu,
MHBIMH HOPDMaTUBHLIMU TIPAaBOBbIMU aKTamMu Poccuiickoit Dezepaiiv, MporpaMMoi pa3BUTHS
<HauMeHOBaHHe 00I1le00pa3oBaTe/IbHOM OpraHW3al[dK>, IIaHaMH pabOThl, YTBEPXKAE€HHLIMU
yupeauTesieM U HacTosmM [TooxxeHueMm.

1.4. LleHTp B CBOe1 [iesiTeIbHOCTHU MOAUMHSIETCSI PYKOBOAUTEIO YUupeKeHus: (JUPEKTopY).

2. Henu, 3agaum, PyHkOuM AearesabHocTu LleHTpa

2.1. OCHOBHOM Le/bl0 JeaTesIbHOCTU lleHTpa SIBsieTCsl COBepILIeHCTBOBAHMWE YCJIOBUM /I
TIOBBIIIEHUST KauecTBa 00pa30BaHUsl, PACIIMPEHUs BO3MOXKHOCTelH 00ydJarol[uXcsi B OCBOEHHU
yueOHBIX TpPeJMeTOB eCTeCTBeHHO-HAayUHOW M TeXHOJIOTHUeCKOM HarlpaBlIeHHOCTel, TporpamMmm
JIOTIOJTHUTENTbHOTO 00pa30BaHUsI eCTeCTBeHHO-HAyUHOW M TeXHWYeCKOM HarpaB/ieHHOCTeH, a
TaKXKe /sl TIPaKTUUECKOW OTpaboTKU yueOHOTrO MaTepuasa 1o yueOHbIM rpegmeram "dusmka',
"Xumusda", "buosorua".

2.2. 3apavyamu LleHTpa ABASIOTCS:

2.2.1. peanu3aiisi OCHOBHBIX 001je00pa30BaTe/IbHBIX IPOTPAMM TI0 yueOHBIM TIpeAMeTaM
eCTeCTBeHHO-HAayUYHOW U TeXHOJIOTMYeCKOW HamnpaBlIeHHOCTel, B TOM 4MC/Ie B paMKax
BHEYPOYHOM JIeATeIbHOCTH 00yJaroIyxCs;

2.2.2. pa3paboTKa M peanm3arviss Pa3HOYPOBHEBBIX JOMOJIHUTENBHBIX 00I1je00pa3oBaTe/IbHBIX
MpOrpamMM eCTeCTBEeHHO-HAayYHOUM U TeXHUUEeCKOW HarpaB/IeHHOCTEH, a TAK)Ke MHBIX TIPOrPaMM, B
TOM UKCJ/Ie B KAHUKY/ISIPHBIN TIEPUO];

2.2.3. BOBNeYeHHe 06yan-OLL[I/IXCH U 1ieJjaroruyeCKmnx paGOTHI/IKOB B IIPOEKTHYIO OeATe/IbHOCTD;



2.2.4. opraHu3aiusi BHeyueOHOUM [esiTe/lbHOCTH B KaHWKY/ISPHBIM Tepuoj, pa3paboTka u
peanu3anusi COOTBETCTBYIOIIMX 0OOpa3oBaTelbHBIX TPOrpaMM, B TOM UHUC/e s Jiarepe,
OpraHM30BaHHBIX 00pa30BaTe/IbHBIMUA OPTaHU3alUsIMUA B KAaHUKYJISIPHBIN T1€pUO/;

2.2.5. mioBbIllleHHe TPo(deCcCHOHATBLHOTO MacTepCTBa Iefaroruueckux paboTtHuKoB LleHTpa,
peayTu3yHoIMX OCHOBHBIE U ZIOTIOJTHUTETbHBIe 0011Ie00pa3oBaTe/ibHbIe MPOTPaMMBbI.

2.3. LleHTp /151 AOCTU)KEHUs 11e/Td W BBITIOJTHEHUs 3a/la4 BIIPaBe B3aUMO/IeiCTBOBATh C:
- pa3TMYHLIMU 00pa30BaTe/IbHBIMU OpraHu3alysiMy B (hopMe CEeTeBOro B3auMO/1eHCTBYS;

- ¢ uHBIMU 0Opa30BaTe/bHBIMU OpraHU3al[UsIMM, Ha 0Oa3e KOTOPBIX CO3/aHbl 1eHTPhI "Touka
pocra";

- ¢ (emepanbHBIM OIEPAaToOpPOM, OCYLIECTB/SIOIMM (QYHKLMU 10 UWHGOPMALMOHHOMY,
MEeTOJUYECKOMY U OpraHU3al[MOHHO-TEXHUYECKOMY COMPOBOXAEHUK) MEepONpUATUA MO
CO3/IaHUI0 W (PYHKLIMOHWPOBaHWIO 1ieHTpoB '"Touka pocra"”, B TOM 4YMC/Je [0 BOIpOCaM
TIOBBIIIEHUS KBaM(UKAIUH T1e/IaroTnyeCKUX pabOTHHUKOB;

- 00OyyaroIMMUCS ¥ POAUTESIMU (3aKOHHBIMU TIPeCTaBUTE/ISIMU) 00yUaroIuXCs, B TOM UHUC/Ie C
NpUMEeHEeHWEeM IMCTaHIIMOHHbBIX 00pa30BaTe/IbHbIX TEXHOIOTHH.

3. Ilopsapok ynpasiienus Ilenurpom "Touka pocra”

3.1. PykoBoguTenb YupexzeHusi W3[aeT JIOKaJbHbI HOPMAaTHWBHbIA akKT O Ha3HaYeHUU
pykoBoguTess LleHTpa (KypaTropa, OTBETCTBEHHOI'O 3a (DyHKL[MOHUPOBAHUE U pa3BUTHE), a TAKKe
o co3nanuu LlenTtpa u ytBepxzieHnu Ilonoxenue o fesitenbHOCTH LleHTpa.

3.2. PykoBoautesieM IleHTpa MoKeT ObITh Ha3HaueH COTPYJHWK YUpeXAEHUS W3 UHC/Ia
PYKOBOJSIIIIMX U TIe/JarOruueCcKnX pabOTHUKOB.

3.3. PykoBoauresb LieHTpa 06s13aH:
3.3.1. oCy1eCTB/IATH OllepaTUBHOE PYKOBOZCTBO LleHTpoMm;

3.3.2. peACTaB/IATL UHTepeck! LleHTpa 1o J0BepeHHOCTH B MYHULIUIIA/IBLHBIX, TOCYAapCTBEHHbIX
opraHax perMoHa, OpraHv3aLusx AJIs peaau3alyy Lesei u 3agad LleHTpa;

3.3.3. oTunThIBaThCs Iepes; PykoBoguTeneM YupexxaeHusi o pesyssratax pabots! LleHTpa;

3.3.4. BBINONMHATL WHble O0S3aHHOCTH, TIPeAYCMOTPEHHbIE 3aKOHO/ATebCTBOM, YCTaBOM
YupexxzeHusi, J0/DKHOCTHOM UHCTPYKLMel U HacTosuM [lonoykeHuem.

3.4. PykoBoauresis LleHTpa BIipaBe:

3.4.1. ocyiecTBIATh PACCTAaHOBKY KazipoB LleHTpa, mpreM Ha paboTy KOTOPBIX OCYIIeCTBIISETCS
TIPUKA30M PYKOBOZUTEJIST Y UpesKeHus;

3.4.2. 1O COINAaCOBaHWID C PYKOBOAWTE/eM YUpeXX/eHWs OpraHW30BbIBaTh y4eOHO-
BOCIMTaTe/bHbIA Mpouecc B LleHTpe B COOTBeTCTBUM C LeassMU U 3ajadyamu lleHTpa u
OCYILIeCTBJ/IATh KOHTPOJIb 3a €r0 peanu3alyen;

3.4.3. oCyllecTB/isATh TOATOTOBKY OOyvyarOLMXCS K YYacTHIO B KOHKypCax, O/MMIIMAfAaXx,



KOH(epeHLUsIX U MHBIX MEPONPUATHSX M0 NPoK/II0 HarpaBieHui AesTebHOCTU LleHTpa;

3.4.4. 1m0 COrnacoBaHWIO C PYKOBOAUTENeM YUupeXAeHUsi OCYLLeCTB/SATb OpraHu3alyio U
TpoBe/JieHre MepOTIpUATHI 10 MPoduIII0 HarlpaB/ieHuH AesTeibHOCTU LleHTpa;

3.4.5. OCylLeCTB/STh UHBIE TIPABa, OTHOCSIHECS K JIesTe/IbHOCTU LleHTpa 1 He TIpoTHMBOpevallye
LelssM U BUJAM JIesiTe/IbHOCTH 00pa3oBaTe/lbHON OpraHu3al[iM, a TakKe 3aKOHOZATEe/TbCTBY
Poccutickoit ®enepariym.

IIpunoxcenue N 5

K MemoouuecKum pekomeHOayusim

PEKOMEH/JIAIINN 110 NUCITIO/Ib3OBAHUIO
CTAHIAPTHOI'O KOMIUIEKTA ObOPYJOBAHUA
IEHTPA "TOUYKA POCTA" ITIPU PEAJIN3AIINN
ITPOT'PAMM ECTECTBEHHO-HAYUYHOH 1
TEXHOJIOIT'MYECKOM HAITPABJIEHHOCTEHN

[TepeueHb CTAHJAPTHOTO KOMIUIEKTa 0OOpyzOoBaHMS /51 ocHaileHusi LlenTpoB "Touka pocra"
chopMHpOBaH C yueTOM psiJja IPHUHLUIIOB, B TOM YMCJIe:

[IpUHIMI TIpeeMCTBEHHOCTH CUCTeM obopyzroBanus. OO6opygoBaHue fJisi  TIPOBe/IeHUs
YUEHUUECKUX TPAKTUUECKUX paboT siB/seTcss OOIIUM /11 YPOBHEM OCHOBHOTO OOIIero u
cpegHero  obmiero  oOpa3oBaHusA. B cucTteme  HarSAHBIX  CPeACTB  OOyueHMsT U
JIeMOHCTPALMIOHHOTO 000pyZ0BaHUsl MMeIOTCs 0a30Bble 3/1eMeHThI, OO0IIue /s OCHOBHOTO
obrriero U cpegHero oOiero obpaszoBanus. Lludposas nabopaTopus U 0060pygOBaHKMEe O0OIIETO
Ha3HaueHUsl TO3BOJISIOT 00eCTeurBaTh JesaTe/TbHOCTh 00yUaroIUXcsl KaKk B OCHOBHOM, TaK U B
CTapllel IIIKoJie, @ B COBOKYITHOCTH C I[U(MPOBBIMH J1abopaTopusiMH 10 (hH3MKe, OMOIOTUU H
XUMUH - TIPAKTUUECKYIO /IeATeIbHOCTb B PAMKAX U3yUeHHs eCTeCTBeHHO-HayuHbIX TIPeJMETOB B
10 - 11 kyaccax Ha yryb6/IeHHOM ypOBHe.

[MpUHLMN coueTaHWsl KIAaCCUYeCKMX U COBPEMEHHBIX CpeJCTB U3MepeHWid U crocoboB
9KCIIEPUMEHTa/IbHOTO MCC/Ie[0BaHus siBlieHui. B cocraB 00opyzoBaHMsl BXOJAT KacCHUeCKHe
CpeAcTBa M3MepeHHsl (HarmpuMep: AWHAMOMETPhI, CTPe/IOUHble amriepMeTp W BOJBTMETP) U
udpoBbie MpUbOpPHEI (HaripuMmep: 1(poBLIe BeChl, CeKyH0Mep) U AaTurku. CoOmofeHne 3Toro
TIpUHLUIA UMeeT 0coboe 3HaueHWe [jisi YPOBHsI OCHOBHOTO 001iiero o6pa3oBaHusl, MOCKOIbKY
37ieCh TIPOMCXOJUT 3HAKOMCTBO CO CrOoCco0aMy u3MepeHus (GU3NUeCKUX BeIHUMH, (GOpMHUpYeTCs
MOHMMaHWe TIPUHLUIIOB JeWCTBUsSI aHAJOTOBBIX HM3MepUTe/bHBIX MPUOOPOB U obecrieunBaeTcs
riepexo/] K UCIOIb30BaHHI0 MHCTPYMEHTOB 1M(hpoBoii 7abopaTopHH.

[MpyHLMIT ~ TIpUOpUTETAa  YUEHWMYEeCKOro  SKCIIepUMeHTa [yJid  peajv3alid  CUCTEMHO-
JIeSITeJTbHOCTHOTO TIOAX0Za. Peanu3arivisi CHCTEMHO-/IeTe/IbHOCTHOTO T0AX0Ja B O0yueHUH
€CTeCTBeHHO-HayuHbIM TIpeAiMeTaM 0a3upyeTcss B TIepByI0 oOdepeb Ha BOBJI€YEHUH
o0yyaroluxcsi B TPAKTUYECKYIO [eATeJbHOCTb TI0 TIPOBEEHUI0 HAO/IO/eHW W OIBITOB.
[TosTOMy 3HauMTe/bHAsi YacTb HAOMOJEHUN U OMBITOB, KOTOPbie B TPAJUIMOHHON METO/AWKe



rpe/iylarajiuch Kak [J@eMOHCTpAl[MOHHbBIe, TIepeHeCceHbl B pa3psij, yueHuueckux pabor. Crenyer
OTMETUTh, UTO B HACTOsIII[ee BpeMs n3yueHre GU3NKU, XUMHU U OUOJIOTMY B OCHOBHOH ITIKOJIE U
Ha 0a30BOM YpOBHe CTapiieidi IIKO/Ibl OPHUEHTHUPYeTCs Ha OCBOEHHe eCTeCTBeHHO-HayuHOU
rPaMOTHOCTH, KOTOpPOe W/eT uepe3 pa3BUTHe CIOCOOHOCTel yualuxcs aHaJu3UpOBaTh
pa3Ho00pa3HyIo eCcTeCTBeHHO-HayYHYH0 WH(POPMALUIO U UCII0/Ib30BaTh TOTyYeHHbIe 3HaHUS [JIs1
OObsSICHEHHMsSI ~SIBJIEHMHM W TIPOIIECCOB  OKPY’KAaloIllero MHUpa; IMOHMMaThb 0COOEHHOCTH
WCII0/Ib30BaHUsl MEeTOJ0OB €eCTeCTBO3HAHUSl [/Isl TIO/lyYeHWsi HAyUHbIX [laHHBIX; TMPOSIB/SATH
CaMOCTOSITEJILHOCTh CY)XK/IeHHM ¥ TIOHMMaTh POJIb HayKU U TEXHOJOTMUeCKUX WHHOBAIUM B
pa3BuUTUM O0OIIeCTBa; OCO3HaBaTh Ba)KHOCTb HAyUHBIX HMCC/EOBAHHWN M WX CBSI3b C HAIlUM
MaTepHabHbIM OKPY>KeHHEM U COCTOsSIHHEM OKpYy»Katolljeii cpefibl. OprieHTal[usi Ha eCTeCTBeHHO-
Hay4yHYIO0 TPaMOTHOCTb MpeAroaraeT akl[eHT Ha MeTO/0JIOTHI0 HAyKH M HamlpsSIMyIO CBSI3aHO Kak
C OOIIMM YKC/IOM YUEeHUUYECKUX OMBITOB B KypCaX eCTeCTBEHHBIX HAyK, TaK U HalpaBIeHHOCThIO
1X Ha (JopMHpOBaHHME CAMOCTOSATETbHOCTH ZIeMCTBHUM TTPH NIPOBeIeHNH Ha0OJTFoIeHHH, U3MepeHuni
Y UCC/IeIOBAaHUM.

Vcrnonb30BaHWe CpeACTB HAIAJHOCTH W y4eOHOro o0opyZoBaHWS B y4yeOHOM mpoliecce
HarpaB/eHO Ha BbITMOJIHEHUS cleflytoluX (yHKLui: obecrieunBaroT Gosiee MOMHYIO U TOYHYHO
vH(popMaLrio 006 W3yyaeMoM SIBJIEHWH WM 00BEKTe M TeM CaMbIM CIIOCOOCTBYIOT TOBBIIIEHHIO
KauecTBa OOyueHMsi; IOMOTalOT B MaKCHMalbHOM Mepe pa3BUTh I103HaBaTe/bHble WHTepechl
YUal[XCsT; TIOBBIIAIOT YPOBEHb HAITIIAHOCTA W AOCTYITHOCTH OOyYeHHs; YBEeJMUHBAIOT 00BeM
CaMOoCTOATe/IbHON paboThl yualljuXcsl Ha YPOKe ¥ BHEYPOUHOM /lesiTeJIbHOCTH; CO3/jal0T YC/IOBUS
[O7AsT  OpraHv3alUM  NPAaKTUKO-ODUEHTUPOBAaHHOM  TIPOEKTHOM U WCCJIe[0BaTe/bCKON
[lesITe/IbHOCTH; JIal0T BO3MOXKHOCTb [JOCTyIIHee U INyO)ke pacKpbIThb COZep)kaHue yuyeOHOro
Marepua’a, CriocoOCTBYIOT (HOPMUPOBAHHUIO Y YUAIIIUXCSI TIOJIOXKUTE/TEHBIX MOTUBOB 00y4eHus!.

Bakuedmieii yactbio ocHairleHuss Ilentpa "Touka pocra" siBrisieTcst 1judpoBast naboparopus,
repeveHb /IaTUMKOB KOTOPOH MO3BOJISIET UCIIO/Ih30BaTh 3Ty J1a00PaTOPUIO MPU U3yUYeHUH (PU3UKH,
XUMUKM W OWosnorvu. BBeseHWe B IIKO/MBHBIA SKCIIEPUMEHT I[U(PPOBBIX JIaTUUKOB [IJIs
PervucTpaliiy pa3/inyHbiX BeJIMUWH U BO3MOKHOCTH HCII0/Ib30BaTh KOMITbIOTED (CMapTdhOH Wiv
T/IaHILEeT) [7Is1 pacueToB U 0(hOpM/IeHUs] pe3y/bTaToB OIbITOB, MO3BOJSIET MEePerTH Ha HOBBIM
KaueCTBeHHbIN YPOBeHb MPOBe/IeHHs] U3MepeHUl, YITPOCTHB TPOL[eCcC U3MepeHUl U TIOBBICUB UX
TOYHOCTh. [losiBieHWe LM(POBLIX TEXHOJOTWM B J1abOpaTOpHBIX paboTax TIOBBLILIAET WX
aKTyaJbHOCTb U TIPUBJ/IEKATe/JIbHOCTh B CO3HAHUU COBPEMEHHOTO IIKOJbHUKA, YCUIHUBAeT
HamIIJHOCTh KaK B XOfie OIBITOB, TaK W TIpU 00pabOTKe pe3y/abTaTOB C HCIO/Ib30BaHUEM
MPOrPaMMHBIX CPeJCTB. J[/Is1 9KCIIEPUMEHTOB M0 OMOMOTUM U XUMHM 3TO SIB/ISETCS 3HAUMMbIM
Mepexo/ioM OT KaueCTBeHHBIX HaO/FO/JeHH U OTIBITOB K KOJTMUeCTBEeHHBIM YKCTIepUMEHTaM.

Vcrnonb3oBaHue 1UGPOBOM /1abopaTopuy CyIleCTBEHHO W3MEHSIeT TOAXOAbl K TIPOBEAEHUI0 U
JIeMOHCTPAL[MOHHBIX, U YUYeHUUeCKUX OTbITOB:

Hcnons3oBaHue I_[I/I(l)pOBbIX AdTUMKOB B Kadye€CTBe H3MEPUTE/IbHBIX WHCTPDYMEHTOB HW3MEHAET
MMoAXOoAbI K MPOBEAEHNIO IMPAMBIX H3MEPEHI/II‘;I q)I/I3I/IT—IECKI/IX BeJIMUMH.

TpaIuLJMOHHO B KauecTBe Cpe/CTB H3MepeHUs] MCIO0J/Ib30Ba/IMCh TMPOCTeWIIe WHCTPYMEHThI
(pplyakHBIE BeChl U Pa3HOBECHI, MEH3ypKa, AMHAMOMeTp, TEPMOMETP) U CTPeIouHbIe MpUOOpHI
(amIiepmeTp U BOJIBTMETP).

Vcnonb3oBaHue UQPPOBBIX JaTUMKOB MO3BOJ/ISIET HA COBEPILIEHHO JPYroM KauyeCTBEHHOM yPOBHE
MPOU3BOUTh H3MepeHUs BpPEMEHHW, pacCTOSIHUSI, WMeTb BO3MOXXHOCTh DPEruCTpUpoBaTh U



Ha6J'I}0,[[aTI) H3MeHeHHe BO BpeéMEHH TdKHX BE€/IWMUYMH KdK TeMIlepaTypd, 3SJ/IEKTPpHUYeCKoe
HarpsbkeHue, Chjid TOKd U T.[.

OTU BO3MOXKHOCTH T03BOJISIFOT, HAallpuMep, Ha ypoKaX (PU3UKH C BBICOKOW TOUHOCTBIO U3MEPUTh
MTHOBEHHYIO CKOPOCTb TeJsia, ABWXKYIL[erocsi HepaBHOMEePHO, Habmo[arh B JUHAMUKe TpoLiecc
3/IEKTPOMarHUTHOW  WMHAYKLMM, BO3HMKHOBEHWe ¢ H3MeHeHWe HWHAYKLMOHHOIO TOKa,
WCCe[0BaTh M3MeHeHue TemrepaTypbl C TeueHWeM BpeMeHHM B IIpoLiecCe YCTaHOBJIEHUS
TEMJ/IOBOI0 PaBHOBECHS U T.J.

Ha ypokax OuomOrvM TIOSIBISIETCS BO3MO)KHOCTH TIOJIyUHTh KOJIMUECTBEHHbIe [aHHblE TIPU
MIPOBE/IEHUM OMbITOB, HAlpUMep: TpH onpefeneHUd (aKTOPOB, BUSIOINIMX HAa CKOPOCThb
rpoliecca (OTOCUHTe3a, MPW W3YYEeHUU [bIXaHUSI KOpPHeHW U JIMCThEeB, TIPU MCC/Ie[0BaHUU
YCJIOBUM MPOpaCcTaHusi CeMSH U T.[,.

Ha ypokax XUMHM Ha KOJMUECTBEHHBIM YpDOBEeHb I€PeXO[sAT TpaKTHUeCKue paboThl I10
M3yYeHHI0 TIpoLecca 3/eKTpo/v3a, WCC/efoBaHue SK30TePMHUYECKUX W SHJ0TepMHUUeCKUX
peakiuii, TerioBoro 3¢ddekra ropeHusi TorsimBa U T.J. C HUCMOAb30BaHUEM TPaJULIMOHHBIX
"aHaIOTOBBIX" CPe/ICTB MOA00HbIe U3MepeHHs BBIOJIHUTE HEBO3MOXKHO. OZIHAKO, TIPU Tiepexojie
Ha 1MGPOBYI0 1ab0paTOpUI0 B TeMAaTHUYeCKOM TJIAaHUPOBAaHWU HeO0OXOAMMO TpeayCMOTPeTh
JIOTIO/THUTeNIbHOe  BpeMst  Jjis  oOyueHuss paboTe C  [JaTuuMKamM, BKJodas COOpPKY
JKCTIepYMeHTa/lbHOM YCTAaHOBKM C JaTuMKaMM, CHSTHe TIOKa3aHWW C S5KpaHa KOMIIbIOTepa,
onpejiesieHUe MOTPelIHOCTel U3MepeHU.

Iyt paboThl ¢ [U(POBLIMM JaTUMKAMU UCTIONb3YeTCs CTelaabHOe TIPorpaMMHOe obecrieueHue,
yCTaHOB/IEHHOE Ha KOMITbIOTEp. [T KOMMYHUKAIMU [TU(POBBIX JATUMKOB, 3aMMUCA U XPaHEHUs
MHbOpMalIMH, TIOTyUYeHHO!N C WX TOMOIIIbIO, 1M POBast 1abopaTopHst UCIO/Ib3YeTCsI B KOMIUIEKTE
C HOYTOYKOM C HeOOXOIMMBIM YCTaHOBJ/IEHHBIM ITPOIPAMMHBIM 00eCrieueHreM.

Hcronb30BaHWe KOMMBbIOTEPHOW (DOPMBI PErMCTPAl[U TMOYYeHHBIX 3HAYEHWH U TOCTPOEHHUS
rpaduKOB M3MeHsieT TOAXOAbI K O(OpPM/IEHUIO /1abOpaTOpPHBIX W TIPAKTHUECKUX PadoT
00yYaroLUMUCH.

IlaHHBIE, TIOTyYeHHbIe TIPY TIOMOIIU [U(POBLIX AATUUKOB, BHOCATCS B 3/IEKTPOHHBIE TaO/IHUIIBI,
YTO TMO3BOJISIET CTPOUTH rPaMKK 3aBUCUMOCTEH MCC/IelyeMbIX BeJIMUMH Ha SKpaHe KOMITbIOTepa.
Ha ocHoBaHMM 3THX rpadUKOB /ie/iaTh BBIBOABI O XapaKTepe 3aBUCMMOCTH BEJIMUUH OT BPEMEHU
WA JApyrux TiapameTpoB. Ha yrnyOrmeHHOM ypoBHe IjenecooOpa3HO o0yuaTb TPOBOAMTH
arMpoKCHUMaIUI0 BLIOPAHHBIX TOUEK UTOTOBOM rpaduueckoil 3aBUCHUMOCTBIO.

OTHU HOBbIE BO3MOXXHOCTH TO3BOJISIFOT ABTOMATU3UPOBATh PYTHHHbBIE TPOLIEAYPhI 3arOTHEHUS
Tab/IM1I, BBITIOJTHEHWE OJHOTUITHBIX pacueToB, MOCTpoeHust rpadukoB. Iludposas doTokamepa
no3BosisieT chortorpagupoBath COOPAHHYIO 3KCIIEPUMEHTA/IbHYI0 YCTAaHOBKY W TPUKPENUTh
¢doTorpaduro B 3/1eKTPOHHBIN 0TUeT. TakiM 00pa3oM, OCYILeCTB/SIeTCs Tiepexo/ K 0hopmIIeHHIo
3/IEKTPOHHOTO OTYeTa O TIPOZIEJIAHHOM SKCIIePUMEHTe, TIPOEKTHOW WM HCC/Ie[0BaTe/IbCKOM
pabore.

B03MOXXHOCTh HMCIOJ/Ib30BaHUsI BU/I€OHAO/TIONEHUS 3a TMPOLECCOM BBITIOTHEHUS TTPAKTHUeCKUX
paboT 00yUaroLMUCS U3MEHSIET MTOX0/IbI K OLIEHUBAHHIO PaboT.

O/eKTPOHHBI OTUeT O TIPOJe/IaHHOW TMpakTUUecKod paboTe MOXKET COMPOBOXKAATHCS
NpUKpervieHHoW (dortorpadueli, KoTopasi TO3BO/seT OIEHHWBATh MPABWJILHOCTb COOpaHHOU
JKCIIePUMEHTa/IbHOM YCTaHOBKH, 0osiee TIOMHO OMpeZiesisiTh TOJHOTY U TPaBWIBHOCTh



MIPO/Ie/IAHHOTO WCC/IeJOBaHM, aHa/IM3UPOBaTh JIOCTOBEPHOCTh TMIPe/ICTaB/IeHHBIX
9KCITePUMEHTA/IbHBIX /IaHHBIX. [IpM OAHOBPEMEHHOM BBITIOJTHEHUW Pa3HbIMU TPyMIaMu
00yuaroImxcsi pa3HbIX HCCIeJoBaTebCKUX pPaboT 1iesiecooOpa3HO MCIIO/Ib30BaTh BHE03allHCh
BCEro xofia paboT. B 3TOM cjlyuae OlLIEHUBATLCSI MOTYT HE TOJBKO TPeJAMETHbIe Pe3y/bTaThl,
CBsI3aHHBbIE C TIPOBE/IEHWEM KOHKDETHOTO JKCIIePUMEHTa, HO W KOMMYHUKAaTHUBHbIE W
pEry/lTUBHbIE [1eHCTBUS: TUIAHUPOBaHWE pabOThI, OTCE)KUBAaHWE XOfa pabOThl, KOPPEKLIs
miaHa paboThl, KOMMYHHUKAIUsi B COBMECTHOW [IeATe/JIbHOCTH, Hajuuue (WId OTCYTCTBHE)
KOH(M/TMKTOB U CIIOCOOBI UX PelleHusl.

Hcrnonp3oBaHue 1poBbIX 1ab0paToOpHii CyIleCTBEHHO PAaCIIMPSIeT CIIEKTP BO3MO)KHBIX OTIBITOB
Y MICC/Ie/JOBaHUM, 0COOEHHO 3TO KacaeTcsl M3yueHust OMO/IOTUU U XUMHU.

Pacimpenue criekTpa BO3MOKHOCTeM MOXHO TMPOWIIIOCTPUPOBATh HAa TMpHUMepe U3yueHusi
3/IeKTPOMarHUTHOM MHAYKLMU B Kypce ¢u3uku. [1py Ucrnonb30BaHKWY CTPEIOUHOTO amrepMeTpa
TPAJIUIIMOHHO HAO/FOJAIOT JIUIIb (AaKT BO3HUKHOBEHMSI MH/YKIIMOHHOTO TOKa B TMPOBOAHUKE U
VM3MeHeHVe €ero HarpaB/ieHusi TpPU H3MEeHEHHWH CKOPOCTM BHECEHWs MarHuTa WU ero
nosisipHoCTU. Vicnonb3oBaHue 1M(POBOro jaTuvka MO3BOSET MOAYYUTh ocuuinorpammy JSC
WHAYKLWY, BO3HUKAaOIleld B KaTylllKe, MPU TMpojieTe yepe3 Hee MarHuTa. OTO [03BOJISIET
CpaBHUBATh 3HaueHUs MakcuMasbHbIX JIC mpu MposeTe yepe3 KaTylIKy MarHUTa C pa3HbIMU
CKOPOCTSIMA U C Ppa3HOW TMOJIIPHOCTbIO, aHa/JM3UPOBAaTh BHJ TOMYYeHHON 3aBUCUMOCTH,
KOHCTPYUPOBATh KCTIepUMeHTa/IbHbIe 3a/lauM 110 U3yUeHHUI0 3/IeKTPOMarHUTHOM UHYKI[UH.

Lludporasi abopaTopusi MO3BOJISIET OPraHU30BaTh MPOEKTHYIO W yueOHO-HCC/IeI0BaTeTbCKYHO
JlesATeJIbHOCTh 1IKOJIbHUKOB Kak B paMKaX YPOKOB, TaK W BO BHEYDOUHOM JesiTe/lbHOCTH.
Hamuure pa3HOOOpa3HbIX TM(POBBIX JATYMKOB [JJaeT BO3MOKHOCTH TPOBOJUTH CaMble
pa3HooOpa3Hble MCCIej0BaHus, OMUpasich Ha MHTepechl oOyuaroluxcs. B KauecTBe mpumepa
MOKHO TIDUBECTH WCC/e/JOBaHUSI SKOJOTMUeCKON HarpaB/eHHOCTH MO0 BbIsIB/IeHUIO (haKTOPOB
3arpsi3HEHUsT OKPY’Karollei cpefibl, U3yUeHUI0 KOJIOMUeCKOro COCTOSIHUSI TIOMELeHUH LLIKOJIbI,
MOYBBI, BO3/lyXa B HAaCeJIeHHOM IyHKTe U T.J. McciemoBaresibckue paboThl C MCIIO/b30BAHUEM
M(POBBIX AATUMKOB liesiecoobpa3Ho Tmpepsarath yuammmcs 10 - 11 kjaccoB B pamMKax
00s13aTeNIbHOM /11 HUX TIPOEKTHOW [esiTe/IbHOCTH. BBITIOSTHEHHE TaKWUX TPOEKTOB SIBJISIETCS
OCHOBaHUeM /ISl OLIeHKM He TOJbKO YPOBHSI C(hOPMUPOBAHHOCTH TIPeIMETHBIX pe3y/bTaToB, HO
WTOTOBOW OIIEHKH [IOCTVKEHUsI MeTarpe/IMeTHBIX pe3y/bTaTOB 00yuyeHHs: KOMMYHUKATHBHBIX
(KoTOpBIe OLIEHMBAIOTCS KakK B TIpoliecce IpoBeZieHHsi pabOThl, TaK W B TPOL[eCCe 3alllyThl
MpOoeKTa WK UCC/e/JOBaHUsI) U Pery/IsSTUBHBIX (KOTOPbIe OLIeHUBAKOTCS B MPOLIeCCe BbIMIOIHEHUS
TPOEKTA).

OcHaileHue A W3ydyeHUs: (U3UMKU  MpeACTaBleHO B BuAe oOoOpygoBaHUST /IS
JIEMOHCTPAL[MOHHBIX OIBITOB ¥ 000pyAOBaHUs [Js1 1ab0OpaTOpPHBIX paboOT W yueHWUeCKUX
OTIBITOB, BK/TOYasi OOIIYIO [I/isi eCTeCTBEHHO-HAyUHOTO LIMK/Ia LU(POBYIO 1ab0paToOpHIO, a TakkKe
uudpoByto sabopatoputo o (u3nke (KaK JOTIOTHUTENbHBIA 371eMeHT il yIiybieHHOro
n3ydeHus HU3MKN).

IleMoHCTpaIiioHHOe 000pyZOBaHWe 0OecrieurBaeT BO3MOXXHOCTH HaOMHOZeHust OOJBIIMHCTBA
M3yuyaeMbIX SIBJIEHWH, TMPOLECCOB M 3aKOHOB. DTO BO3MOXXHO TPH ONTHMAaIbHOM COUYETAaHWUHU
aHAJIOTOBLIX M I[U(POBBIX CPeACTB HaOMIOAeHHs, aHamu3a u3MepuTenbHONM MH(popMarmn. Tak,
HampuMmep, /A Kypca (M3MKH OCHOBHOH IIIKOJBI €CTh BO3MOXKHOCTb JIEMOHCTpALUU
K/IJaCCUYeCKUX JIEMOHCTPALIMOHHBIX SKCMIEPUMEHTOB: TiafieHHe Ten B TpyOke HbrOTOHa,
JIEMOHCTpAIUs 1eHCTBUsI aTMOC(epHOro jJaBjeHusi, 3aKoHa Ilackassi, u3MeHeHHs o0bema Tes



TIpU HarpeBaHWM (OXJIaXK/I€HUH), TIPUTSDKeHUsT MoJieKyn U T.7. Habop mo ssmekTpocTatvke Aaet
BO3MOXXHOCTh JIeMOHCTpaLlMd 3/7eKTpU3aldd Tes, 3aKOHa COXpaHeHWs 3apsifia, JWHUU
HaMNpsKeHHOCTU 37IeKTPUYECKOTO Mo/ U T.J. U MOXKeT HCII0/Ib30BaThCsl Kak 8 Kjacce mpu
M3YUYeHUU 3JIeKTPOMarHUTHBIX sIBJIEHUH, Tak U B 10 Kj1acce Mpy M3y4eHUM 3/1€KTPOCTAaTUKU.

[lpy TIpOBeeHUM [eMOHCTPAIMOHHBIX OTBITOB JO/DKHBI COOMIOAThCS TpeOOBaHWS K UX
HarvIsiAHOCTH (sICHasi U TIOHSITHasl MIOCTAaHOBKA OMbITa), BUAUMOCTU [JiI BCeX Yyuall[uxCs Kjacca
(TIpY HATMUWK MEeJIKUX JieTajiel UCIO/b3yeTCs MX YBeTMueHHOoe n300pakeHre TIpy TIOMOIIU BeO-
Kamepbl), SMOLIMOHAILHOCTH U, 110 BO3MOXXHOCTH, 3aHUMAaTeTbHOCTH (eMOHCTPALMOHHBIN OMbIT
JIOJDKeH BbI3bIBaTh MHTEpeC Yy4Yall[uXCs, CO3/aBaTh MOTHMBALIMI0 K H3YyUeHUIO0 TpeAMeTa) U
ybeauTensHOCTH (TIOKa3bIBaTh TOT 3(PQeKT, Ha JIeMOHCTPALIUIO KOTOPOTO OH ObI/T HarlpaBJieH).

OpHako peanu3alyisi [esSTebHOCTHOTO TOAXoAa B oOyueHMM (u3vKe TIepEeHOCHUT akKLeHT C
JIEMOHCTPAL[MOHHOTO YKCIIePUMeHTa Ha ydyeHWdeckuidl. Harmpumep, Mo MexaHWKe HCC/IefOBaHUe
KWMHEMAaTUYeCKMX  3aKOHOMEDHOCTeH, 3aKOHOB [UHAMUKM, KOJIe0aTe/lbHBbIX — JBW)KEHHUM
repeHeceHo0 B YUeHUUYeCKHM 3KCIIePUMEHT C COOTBETCTBYIOIIMM Habopom obopynoBanus. Ilpu
W3y4YeHUM 3/1eKTPOJMHAMUKH j1abopaTopHOe 000pyZOBaHMe TO3BOJISIET MCC/Ie0BATh He TOJBKO
3aKOHBI TIOCTOSIHHOTO TOKa, HO C MCII0/Ib30BaHWEM KOMITbIOTEPHOTO OCL/iorpada mo3BosiseT
TIPOHA0/IOAATH Y UICCIeA0BATh 3IeKTPUUeCKe LIeTH epeMeHHOT0 TOKa, 610K JMO/[0B TI03BOJISIeT
WCCJIeIoBaTh BOJITAMITEDHbIE XapaKTePUCTHKU Auofa. [Ipyu M3yuyeHUM ONTHKU gabopaTopHOe
obopyzi0BaHHE T0O3BOJISIET WM3yUWUTh 3aKOHbI F€OMETPUYECKOM ONTHKW (TIpesioM/IeHHe CBeTa B
MONYLWIMHADPEe W TIoNyuyeHHe W300pakeHWsi B JIMH3aX) W MPOHAO/OJATh OCHOBHBIE SIBJIEHUS
BOJIHOBOM ONTUKK (MHTepdepeHLUss U TIO/spU3alusi), UCCAeoBaTh JUGPAKIUI0 CBeTa
(audpakimoHHas peleTKa).

B cooTBeTCcTBMM C TIpeAMeTHBIMU pe3ynbTaraMu oOyueHus (usuke o0opyznOBaHMe /st
yueHUYeCKHX OIbITOB 00ecrieurBaeT MpOBeJieHre CIeAYIOIMX TUTIOB paboT, CrpyNmUpOBaHHBIX
T10 BU/laM /lesiTeJIbHOCTH, He3aBUCUMO OT MX TeMaTh4yeCKOW NPUHA/|Ie)KHOCTH:

1. TIpoBenmeHue TIpSMBIX u3MepeHHWN (U3NUECKUX BeIUUYMH (M3MepeHHe Macchl, oObeMa
JKUJIKOCTH, TeMmrlepaTypbl >KUAKOCTW, CU/bI, CUIbl TOKA, HamNpsDKeHHsl) C HCIOIb30BaHUEM
aHaJIOrOBBIX W LIU(POBLIX MPUOOPOB.

2. TlpoBepka 3aJjaHHbIX MpeATNOJOKEeHUH (TpsMble u3MepeHUs: (U3UYeCKUX BEeJMUUH MU
CpaBHeHUe 3a/lJaHHBbIX COOTHOILEHWM MeXxJy HUMHU). Harpumep: mpoBepka yCI0BUW IaBaHUS
Te/, YC/AOBHM paBHOBeCcHs pblyara W 0OJIOKOB, 3aKOHOMEPHOCTeH I10C/e/[0BaTe/IbHOTO M
rapas/iesibHOro CoeIMHEeHNs TPOBOJHUKOB U T.7.

3. PacueT 1o mony4eHHbIM pe3y/bTaTaM MpsSMbIX W3MepeHU 3aBUCUMOT0 OT HUX Tapametpa (B
OCHOBHOM 1IKO/e) U KocBeHHble M3MepeHus (B 10 - 11 knaccax). Harpumep: yckopeHue Tena
MPU PaBHOYCKOPEHHOM JIBMDKEHHWM, YCKOpeHHe CBOOOJHOTO Tia/IeHUs], >XeCTKOCTb TPY>KUHBI,
K03(UIEeHT TPeHUs CKOJTbKeHUs], MeXaHruecKasi paboTa ¥ MOIITHOCTb U T.[I.

4. HabnroeHue siB/IeHHWH M TIOCTAHOBKA OMBITOB (Ha KaueCTBEHHOM YDOBHE) 10 0OHapy»KeHUI0
(akTOpOB, BAMAIOLIMX Ha I[pOTeKaHWe JaHHbIX sBAeHUW. HarpumMep: mpsMonvHeitHOe
pacrnpocTpaHeHMe CBeTa, JUCIIepCHsi CBeTa; 3yueHre CBOWCTB U300pakeHusl B IIJIOCKOM 3epKaJie
Y T.IL.

5. UccnenoBaHue 3aBUCMMOCTH OJHOW (hM3MueCcKol BeJIMUMHBLI OT APYroil C TIpe/icTaB/ieHHeM
pe3y/nbTaToB B BUJe rpadrka U pacueTa MCKOMOrO rfapameTpa. Hampumep: 3aBUCMMOCTH MyTH



PaBHOMEPHO [IBW)KYILLETOCSI Tella OT BPEMEHM [BW)KEHUSl Tesa; CU/bl TPEeHHsI CKOJIb)KeHUS OT
CWIbI HOPMA/IbHOTO ZIaB/IeHUs, KauecTBa 00pabOTKK TTOBEPXHOCTEH Te U He3aBUCUMOCTH CHJIBI
TPeHUs] OT IIOLa/ld COTIPUKOCHOBEHMSI Tes; CW/bl YIPYrOCTH OT V//UHEHHUs TIPY>KUHBI;
BBbITQ/IKHUBAIOIIEl CUIbI OT 0ObeMa TOrPY)KEeHHOW uacTU Tejla M OT IJIOTHOCTH >KUIKOCTH, ee
HEe3aBUCUMOCTH OT IJIOTHOCTH TeJla, OT ITyOHHBI, Ha KOTOPYIO IOTPY>KEeHO TeJIo U T.1.

JlaboparopHoe o6o0pyaoBaHHe 00ecTieudBaeT CaMOCTOSTebHBIA YUeHHMUeCKUM SKCTIePUMEHT,
KOTOPbIN MOKeT UMeThb pas/vuHble (JOpMbl: (PPOHTA/IbHBIN SKCTIePUMEHT ((POHTa/IbHbIE OMbIThI
1 naboparopHbie paboThl), pabOThI MPAKTUKyMa, yueOHO-UCCIefjoBaTelbCKre paboThl U MPOeKThI
9KCIIePUMEHTa/ILHOTO XapakTtepa. [Ipyu 3TOM HOpPMaTHBHO-00s3aTe/TbHBIM BHE 3aBUCHMOCTH OT
ypoBHS u3ydeHusi ¢u3vkud (6a30BbIi WM yriybOreHHbIM) M 0Opa3oBaTeibHOM TPOrpaMMbl
(oCcHOBHasi WU CpefHSs 111KOJIa) SIB/IseTCsl (POHTAIbHBIN 3KCIepUMeHT. VIMeHHO mocpesjcTBOM
(pOHTa/NLHOTO 3KCIePUMEHTa [JOCTUraloTCsl TpeJMeTHble pe3y/bTaThl 3KCIepPUMeHTa/IbHOrO
XapakTepa, a yualUMHCS OCBaMBAIOTCSI CIIOCOOBI [IeMCTBUI, COOTBETCTBYIOIIME YKa3aHHBIM
BbILLIE TISITH TUIaM paboT. JTabopaTopHBI MPaKTUKYM Liesiecoobpa3eH TOMbKO TIpY yIiyOieHHOM
YPOBHe H3yueHUs NpemerTa.

OnTumanbHbIM i AOCTWXKEHUs 1lieield MpoBefieHHs1 (POHTANIbHOIO SKCIePUMEHTa SIB/SeTCS
Tipe/icTaB/ieHre 1abopaTopHOTo 000PYAOBAHMSI M MaTepHasioB B BH/le TeMaTH4eCKUX KOMILJIEKTOB
10 MeXaHUKe, MOJIeKy/ISIDHOU (pu3MKe, 3/1IeKTPUUECTBY M ONTHKe. VICriob30BaHKe TeMaThueCKUX
KOMILJIEKTOB  CMIOCOOCTBYeT (DOPMUPOBAHMIO TAaKOTO Ba)KHEMIIero yMeHHs, Kak TMoz0op
yuyaliuMHUcsi 00OpyZOBaHUSI B COOTBETCTBUM C LefbI0 WCCAeJOBaHUS W3 M30bITOUHOMU
HOMEHKJ/IaTyPbI MPe/JI0KEHHOTO KOMII/IEKTa; TI03BOJISIeT TIPOBOJUTD KCIIEPUMEHTA/IbHYI0 paboTy
Ha J/it000M 3Tare ypoKa; yMeHbIIlaeT TPYAOBbIe 3aTpaThl YUWTess TIPU TIOATOTOBKE K YPOKaM,
TOCKOIbKY He TpeOyeTcss TIepeKOMIIOHOBKAa 00O0pyZj0BaHWsT B COOTBETCTBUM C 3aflauaMu
KOHKDETHOTO ypOKa.

HpI/I MJIaHWUPDOBAHWH TPAKTHUYECKHUX pa60T BA’)KHO MMeTb B BUAY, UTO MPEAMETHBIE pe3y/IbTaThl
3KCIIepUMEHTA/IBHOTO XdpadKTepa MOryT OBITH OCBOEHBI TOJILKO MMpy ONTUMAJIbBHOM COY€TAHWHN
KPdTKOBPEMEHHBIX Q)pOHTaJ'IbeIX OINIBITOB U OAHOUACOBBIX na60paToprIx pa60T.

BaxHoe 3HaueHWe WMeeT TOT (haKT, UTO B COCTaB (POHTA/TLHOTO OOOPYJOBaHUS HApsSAy C
aHa/JIOrOBbIMU BXOJSAT W LUQPOBbIe CpeAcTBa u3MepeHHs. K HUM OTHOCATCS 3/1€KTPOHHBIN
CeKyH/JIOMep C /laTUMKaMH, 3JIEKTPOHHbIE BeChl W [aTuMKu I[udpoBoii ymabopatopun. Takum
obpa3om, Tpu TpoBefieHWH (DPOHTANILHOTO 3SKCIIepUMeHTa B OCHOBHOM IIIKOJIe YYeHUKHU
3HAKOMSITCS C 3JIEKTPOHHBIMU CTIOCOOaMU U3MepeHUl U BBIYUCTIEHUH.

bnok obopynoBaHus fjisi yueHWUecKux pabor mo ¢usvke chopmupoBaH Ha 0a3ze mepeuHs
o0opyzi0BaHUsT [T TIPOBeJleHHMsi OCHOBHOTO TOCY[APCTBEHHOTO 3K3aMeHa 110 (u3uKe.
Wcnonb3oBaHve TIpUOOPOB W 00OpyAOBaHWS C eJUHBIMH [jId  BCeX OOyJarouuxcst
XapaKTepUCTUKaMU TI03BOJISIET CTaHZAAPTU3UPOBAaTh TIPOLIeIYPbI BBITIO/THEHUSI
5KCMIePUMEHTAJTbHBIX 3a/laHMI Ha JK3aMeHe U 00ecrieunTh HaJeXKHYI0 OLIEHKY pe3y/bTaToOB Ha
OCHOBaHWHU 3KCIIEPTHOM MTPOBEPKU OTBETOB 00yuaronuxcs. [Ipy 3TOM 0CHOBaHUEM /ISl BEIBOZIA O
MPaBU/ILHOCTH TIPOBE/IEHUS] JIaHHOTO OTbITA SIBJISIFOTCS Pe3y/IbTaThbl, MOy4YeHHbIe YUalluMKCs
MOCPeJICTBOM TPSIMbIX M3MEPEHUM 3aZlaHHbIX (PU3NUeCKUX BEJTMUMH.

Ha6op A4 TIpoBeAeHHsA OCHOBHOT'O TOCyAdpPCTBEHHOI'O0 >3K3dME€Hd obecrieurBaeT pa3pa60TKy
HEeCKOJIbBKMX OJAHOTHITHBIX 3a,anHﬁ IMMPpH KUCII0JIb30BaHWKU OJKWMHAKOBOI'O o60py,q013aH1/m C pa3HbIMH
XdPAKTEepUCTUKaMMU. OTOT moaxon uenecoo6pa3Ho HCIOJIb30BATL W TIpU  TIpOBEAEHWN



(pOHTa/NBHBIX OMBITOB M jabopaTopHBIX paboT. Harmpumep, mpu MpoBefieHWH WCCIeN0BaHUs
3aBHCUMOCTH CHJIbI TOKA OT HarpsDKEHUSI MOYKHO BbIIEJTUTh B Kjlacce TPYIIbI, KOTOPbIE OyayT
MPOBO/IUTh JI@HHOE WCC/e/J0BaHUe, MCIO/b3ys Pe3UCTOPbl C pa3HbIM COMPOTHBIEHUEM, U
namriouky. ITo pe3ysibrataM MOXXHO CPAaBHUTh TIOTyUYeHHbIE 3aBUCMMOCTH, OOCYIWUThH TPAHUIIBI
BBITIOJTHEHUS 3aKoHa OMa [i71s1 yyacTKa Lieru, Orpe/ie/IUTh COMPOTUB/IEHUST Pe3UCTOPOB.

CrneflyeT OTMeTWUTBb, UTO TIPU TPOBeJeHHUH (PPOHTA/ILHBIX OMBITOB W J1abOpaTOpPHBIX pPaboT B
OCHOBHOMW TIIKojie TpeOyeTcsl 3arvch pe3y/bTaTOB BCeX TMPSAMBIX HW3MEPEHHH C ydeTom
abCoIIOTHOM  TMOTPelHOCTH. 37leCh TIPM  MCII0/Ib30BaHUK  TPAZMLIMOHHOTO 000pYy/0BaHus
(MeH3ypOK, [JIWHAMOMETPOB, TE€PMOMETPOB) U CTPE/IOUHBIX aMIIepMETPOB W BOJBTMETPOB
abCoJTIOTHYIO TIOTPEIHOCTb 1iesiecoo0bpa3HO CBsi3bIBaTh C LIeHOW [lefleHWsi mpubopa, a mpu
nepexoZie K IUGPOBBIM HMHCTpPyMeHTaM (LKMGbpPOBble BeChl W JAaTUMKU) YUUTh paboTaTh C
OMUCAHUSMU ITUX TIPUOOPOB, BBIE/sIs JaHHbIe 00 aOCOMIOTHOM MOTPeITHOCTH, JIMOO TIpe/|iaraTh
3HaueHHe TOrPeLTHOCTU B TeKCTe 3alaHUM.

[Ipy TIpOBeleHUM WCC/IeOBAaHUSI 3aBUCHMOCTel OAHOW (PU3HMUecKod BeSWUMHBI OT ApPYrou
yualyecs 0/KHbI OCBOMTb MOCTPOEHHE TPAPUKOB C yKa3aHHUeM abCOJTIOTHBIX MOTPEITHOCTeH, a
MpU TIPOBe/leHUM PabOT Ha TIPOBEPKY TMPeIIONIO’KeHUM - yMeTb CpaBHUBAaThb 3HaueHUs ABYX
MPSIMbIX WU3MEPEHHH C ydeToM abCOJIFOTHOM TOTPeNIHOCTH (HampuMep, TMyTeM CpaBHEHUs
WHTEpBAJIOB TIOJIyUeHHbIX 3HaueHWH Ha uucaoBoM ocu). [IpoBeseHWe wu3MepeHUN U
rccnenoBaHuii B Kypce gu3suku 10 - 11 K/1accoB [JOMOMHSIOTCS UCTI0/Ib30BaHHEM OTHOCHUTE/TbHBIX
TIOTPEITHOCTeN, yualiyecs: JO/DKHBI HayuUThCSl PACCUMTHIBATh OTHOCHUTE/IbHBIE TMOTPEIHOCTH B
MPOCTENIINX CTydasiX TIPSIMbIX U3MepeHUI U CPaBHUBATh TOYHOCTb Pa3/IMUHBIX U3MePeHUH.

OOpaijaeM BHHUMaHHeE, UTO OlleHMBaHUE 1ab0paTOpPHBIX paboOT AO/HKHO 0a3UpPOBATHCS, KakK U B
KPUTEPUSIX OLIEHWBAHUS SKCIIepUMEHTa/MbHbIX 3afanuii KM OI'D, He Ha NpPaBWILHOCTH
othopmiieHust oTueta o paboTe, a Ha MPABUILHOCTH JIEMCTBUM 110 COOPY YCTaHOBKH, TIPOBE/IEHUIO
OTBITOB, CHSITHIO TIOKa3aHWi IPUOOPOB.

OcHaieHve [yisi W3ydyeHUs] OWMOJIOTMM TIPEACTaB/IeHO KOMILJIEKTaMH /IeMOHCTPALIMOHHBIX
BJIA)KHBIX TIperapaToB, repbapreB W KOJUIEKLIMH MO pa3HbIM TeMaM Kypca OMOIOruM, a Takke
udpoBoii abopatopueli /s TIPOBeAeHUs MpakTHueckKux pabor. Kpome Toro, mpu n3yueHuu
OrosoruM MOXKeT MCII0/Ib30BaTh LudpoBasi labopaTopus 10 O6Uooruu (Kak [JOTOHUTe/TbHBIN
3JIeMeHT /i/1s1 yI1y0eHHOT0 U3y4eHusi Kypca).

B yueGHOM mporiecce yuaujiecs [JO/DKHBI MOTYYHUTh BO3MOXXHOCTb UYBCTBEHHOTO BOCITPUSITHS
M3yuaeMbIX siBJieHUA U 00bekToB. OfHAKO M3yudaemble SIBJeHUSI U OOBeKThl He BCerjja MOryT
OBITH HEroCpe/ICTBEHHO BOCIIPOM3Be/leHbl WM TOKa3aHbl B y4eOHOM TMoMeleHUd. B 3TOM
ciyyae yuebHoe obOopyfoBaHMe JiaeT BO3MOXXHOCTb MX BOCIIPOM3BECTH OINOCPE/I0BaHO, yepe3
KOJIJIEKLIMIO, repOapHBIi JIMCT, MUKPOIIpeTiapart, Mo/ie/ib, BUZieopparMeHT U T.11.

BrnaxHble mperapaTbl Tpe/CTaB/siOT co00W HaTypasibHble OOBEKTHI, CMOHTHMPOBaHHbIE Ha
CTEeK/ITHHOM TJIACTHMHKE U OIyIleHHbIe B CTEeK/ITHHBIA LIUIWH/P C KOHCepBUPYIOLLEH XKUKOCTHIO,
mibo mipeficTaB/ieHHbIe B M1aCTHUKe. 37leCh TIPe/iIaraloTCsi TOTabHbIe Mpernaparkl, T03BOJISHOIe
M3y4aTh BHEIIIHee CTPOeHHe OpraHu3Ma WK ero 4acTu, (Harpumep: "KopeHs 6060BOro pacteHus
¢ knybenbkamu', "T'afgroka"); aHaTOMWYecKHe TperiapaTthl, TpeJHa3HaYeHHbIe [Jis8 U3y4eHUs
BHYTPDEHHEro CTPOEHHMsI OpraHusMa WM ero opraHoB (Harmpumep: "BHyTpeHHee cTpoeHue
narymwiky", "BHyTpeHHee cTpoeHWe MTHUIBI"); OWOJIOTMYeCKWe TIperaparhl, /aroliue
TIpe/iCTaB/ieHWe O CTausiX DPa3BUTHsS OpraHusMa (Harpumep: "Pa3BuTHe KOCTHUCTOU pbIOBI",



"Pa3BuTtve Kypulbl"). BrakHble Tperaparbl MCHOMb3YIHOTCS KakK pa3faTOyHb Marepuan B
rpoLecce JAeMOHCTpaLMyd TpYM M3yYEeHWW HOBOIO Marepuasjia WM B MPOLiecCe BbIOJHEHUS
MPAaKTUYeCKUX 3aflaHrH, pa3pab0TaHHBIX Ha UX OCHOBE.

T'epbapum - cobpaHue MpeCcCOBaHHBIX, 3aCyIIEHHBIX PACTEHUH W/IM MX YaCTel MOMOTalT U3yJaThb
pacTeHWe B KabWHeTe W y3HaBaTh €r0 B TIPUPOJie, a Tepbapu3anys - Haubosee MPOCTOl Criocob
COXpaHEeHUsI paCTeHWH U UX YacTel B TeUeHHWe [IJIUTeIbHOTO BpeMeHHU. B mepeuHe mpejjaraeTcs
cucTeMaThueckuit repbapuii (Harpumep, "OCHOBHBIE TPYIITLI pacTeHui'") v repbapuii 1o obiei
Ouonoruu (KOTOpBIN MO3BOJISIET TIPOU/UTFOCTPUPOBATh M3MEHUMBOCTh, MCKYCCTBEHHBINA OTOOD,
CUCTeMAaTHUeCKWe KaTeropuv ¥ BUA00Opa30BaHWe, /[WBEpPreHIUs U  KOHBEepreHLUs,
TOMOJIOTMYHbIE ¥ aHAJIOTUYHbIE OpraHbl, PyAUMeHTapHble OpraHbl, apoMOp(03, U0 AarITaLysI
(eHOTHIT ¥ TeHOTHII, TIOJIMIUIOU/NS, OTJa/leHHass TUOpUAN3aLsi, B3aUMO/IeMCTBUE PACTeHHH C
abuoTHuecKUMU (akTopamMy Cpejbl, B3aMMO/EHCTBHE DPAacTeHWH C OMOTHUYeCKMM (aKTopamu
cpenbl). 'epbapHbIii MaTeprasn WCMOMB3YHOT KaK Pa3faTOuHBI Marepuan [Jjisi [[eMOHCTPALUH
M3y4yaeMbIX OOBEKTOB, [/l BHIOJHEHUS TIPAKTUYECKUX 3a/laHUI TPU 3aKperyieHuW MaTepuaa
WM TUAarHOCTHKH yueOHBIX Pe3y/bTaToB.

Takke TIpeACTaB/eHbl KOJJIEKIMM - HabOpbl TIPeIMETOB WM BeIeCTB, TMOAO0OpaHHBIX IO
oripeie/ieHHbIM Mpu3HakaM. OObekTaMd MX MOTYT ObITh pacIipaB/ieHHble W 3acyllleHHbIe
HaceKoMble, pakooOpa3Hbie, PAKOBUHBI MOJUIFOCKOB, OT/le/IbHble YaCTH CKe/eTOB >KUBOTHBIX. B
KOJIJIEKLIUSIX COYeTaloT HaTypajibHble O0OBEKTHI C UX W300pakeHHeM B BH/le PUCYHKOB W/IH
Myaspked - uMmuTauuid. [lpeanokeHHble B TmiepeyHe Mop¢oOTHYecKre KO/IeKLUU [JaroT
rpeJiCTaB/ieHre O BHELIHeM CTPOeHWM OpraHoB WIM HX 4YacTed, IO3BOJISIIOT IPOBOJAWTH
CcpaBHeHUWsS] OOBEKTOB, BBICHSTH WX O0OIMe uYepTbl UM UepThl Ppa3/iuuvsi (Harpumep:
"TIpencTaBUTENI OTPSIIOB HAaCEKOMBIX" ¥ [p.); 0011eOuosornyeckrie KOJIIEKLMU TT03BOJISTIOT
BBISICHSITb B3aUMOCBSI3M B OpraHMYeCcKOM MHpe, pacCMaTpvBaTh pa3BUTHE OPraHM3MOB,
MPOC/Ie)KUBATh  001[ebHoNIornUeckie 3akKOHOMepPHOCTH (Hampumep: "TIpumepbl 3alUTHBIX
nipucriocobseHnii y HacekoMmbix"). Kosnekiuu, Kak ¥ repOapuu, UCTOIB3YIOT KaK pa3aTOuHbIN
Marepuan Jjs JeMOHCTPAlUU U3y4yaeMbIX OOBEKTOB, [I/isi BBITIOJTHEHUS] TIPAKTHUECKUX 3aflaHuN
MIpU 3aKpervieHUU MaTepuasia Ui JUarHOCTUKY yueOHBIX pe3y/bTaToB.

O3HaKOMJIEHHE YuallliXCsi C MHKPOCKOIMYECKHMM CTPOEHWEM >KHUBBIX OPraHM3MOB - OfIHA W3
IJIABHEWIINX 3a/lau HayKH, TO3BOJISIOIIAX TIOABECTH IIKOJTBHUKOB K TIOHUMAHHIO eJUHCTBA
opraHuyeckoro mupa. /s mipoBefieHus: JlabopaTopHeIX paboT B LM(POBYIO JabopaTtopuio
BKJIFOUeH MUKDOCKOTI, a B KOMITJIEKTe TOCY/bI U 000pynoBaHUs 00Iero Ha3HaueHUss UMEITCs
HeoOX0ZMMOe OCHaILleHUe i/t TIPOBeZieH s 1TabopaToOpHBIX PaboT.

Lludposasi nabopatopusi BKIOUaeT HAOOp /i M3TOTOBIEHWS MHKporipernapartoB. CBexkue
riperiapaTbl M3rOTaBAUBAIOT [i/Isl HEMe/[JIEHHOTO paccMOTpeHusi. K HUM OTHOCSITCSI )KUIKOCTHbIE
(0O0BEeKTBI OOBIUHO TOMEIAIOTCS B BOAY, a MperapaTbl COXPAaHSIOTCA B TeUeHWe HeCKOJbKUX
[IHel), cyxue (HampuMep, 4acTUlly NTUYbLEro rnepa, MpoCTO TMOJ0XKUTh Ha MpeJMeTHOe CTEKJIO U
MHKDOCKOIMPOBATh), >KMBbIE Tpernaparbl (Ma3Ku - Kalld >KAJKOCTH, Halpumep KpOBM) U
BUTa/IbHBIE TIperaparbl (KOTOPble WCIIONB3YIOTCS [Jii W3yueHHs] MasloKJIeTOUHBIX OOBEKTOB
(pocTeMIuX, KOJOHWM BOZOPOC/ei), i HabmopeHus: [ABWKeHUs1 (Tydenbk, ameObi).
[IpurotoBsieHWe MUKpOIIperapara BbIpa0aTbIBaeT Y yualllerocsi HaBbIKM CaMOCTOSITeTbHOM
paboThl, aKTUBU3UPYET UX TI03HABATE/TbHYIO JeITeIbHOCTh U 3HAKOMHUT C TEXHUKOW W METOIUKON
HayuyHOro WcciaenoBaHusi. B 1mudpoByro sabopatopuio BK/IOUEH Takke U Habop
MHKPOIIpernaparoB, KOTOPbIN COJI@P>KUT MOCTOsTHHBIE MperapaTsl, J0/roe BpeMsi COXpaHsoIIecst



B IIpUIrOAHOM [J11 MUKPOCKOIMMPOBAHMSA BU/E.

CnenyeT OTMETUTb, 4YTO Hapsily C WCIIO/b30BaHWEM TIepeurc/ieHHOro Bhblllle y4yeOHOro
000pyZOBaHKST BXKHYIO POJb B M3yueHWH OMOJIOTMM WIPArOT TPUPOAHBIE OOBEKTHI, TaK KaK B
OO/BIIMHCTBE C/yyaeB TOJBKO OHH MOTYT 00ecrieunTb HauboJIbIlyH0 KOHKPETHOCTb U TIOJTHOTY
3HAHWM YYalUXCs, TIOMOTalT (OPMHUPOBAHUIO Y HUX TPABWIBHBIX Ouoorndeckux 3HaHuil. K
TaKAM JKUBBIM OObeKTaM OTHOCSIT pacTeHusi, >XMBOTHbIE >KMBOTO YroOJiKa, akKBapuyMma,
TeppapuyMa. J(GeKTUBHBIM CPeJCTBOM 3HAKOMCTBA C TIPUPOJHBIMUA OOBEKTaMH SIBIISIOTCS
9KCKypcuM B OWo/orhyecke UM KpaeBejueckue My3eH, OoTaHMUeCKWe Cafibl, 300MapKu U
OKpY>KaroIIIye IIKOJTy eCTeCTBeHHbIe M MCKYCCTBEeHHbIe TIPUPO/HbIE COO0IIeCTBa.

TpauiMOHHBIe OMOIOTHYECKHe MY/ISDKA M MOJZIe/Id B HACTOsiI[ee BpPeMs YCITeIIHO 3aMeHsTFOTCS
IMbpoBbIMU 00pa30BaTe/lbHBIMM peCypcaMu: BUzieodparMeHTaMH, aHUMalliel, BUPTyalbHbIMU
naboparopusimu. Lludposbie o6pa3oBareibHbIE PECYPChl HE MOTYT CTaTh ITOJIHOL|EHHOW 3aMeHOMH
peasibHbIX TIPUPOJHBIX OObEKTOB, HO /IalOT BO3MOXXHOCTH TIO3HAKOMHUTBCS C OoJiee MIMPOKUM
KPYroM 00BeKTOB, CO3/jaf0T TIPeATIOCHITKH /11 MHTeHCU(UKaLMK 00pa3oBaTeslbHOTO mpoliecca 1
o0ecrieunBalOT  He3aMe[IUTe/bHYI0 O0OpaTHYH CBf3b, KOMITBIOTEDHYIO  BH3yan3aljvio
vHbOpMaLMK, aBTOMATH3alMI0 yIpaB/ieHUs yueOHOW JesITe/TbHOCThIO W KOHTPOJbL ee
pe3y/bTaToB.

OcHateHve il U3yueHHs] XMMHHM TIPe/ICTaB/IeHO B BHZE [€MOHCTPAL[MOHHOTO 000py/0BaHMUS,
KOMIJIEKTa XUMHUUECKHUX DeakTMBOB C HeoOXoquMbIM ob6opynoBaHHeM u3 0O0IIero KOMIUIeKTa
TOCyZIbI ¥ 000DPYyA0OBaHUS /ISl yUeHWYeCKHX OIBITOB U KOMIUIEKTa KosieKuuii. Kpome Toro, ripu
W3yueHUM XUMHUM MCIIO/b3yeTcsi 0oOIiass /[ eCcTeCTBeHHO-HayuHOro LMK/Ia IUQpoBas
naboparopusi, a Takke LUpoBast 1abopaTopusi M0 XUMUH (Kak /IOTIO/THUTE/IbHBIN 7IeMeHT ISt
yry6/1eHHOTO U3yUeHUs] XUMUN).

ITeMOHCTpaIMOHHBIN KCTIEPUMEHT SIB/IIETCSI BXKHOM YaCTbI0 O0yueHWs XMMHHU. 3[1eCh Ba)KHO
TIOMHUTD, UTO TIPH €ro MpOoBeJieHNH 00s13aTelbHO J0/DKHBI ObITH COBMI0eHBI BCe HEOOXOANMbIe
STarbl:

MOCTaBKa 1[e/Ii SKCTIePUMEeHTa,

orvcaHre HeoOX0IUMOTO /IJIs €T0 BBITIOJTHEHHsI 000PY/J0BaHUSI U PeaKTHUBOB,

TJIaHUPOBaHUe TOpsi/iKa NIPOBeJleHNs,

OMKCaHHe UCXOJHBIX BelleCTs,

TPOrHO3UPOBaHUE OXKU/JaeMbIX B PeaKLIMOHHOW CMeCH M3MeHeHUI U pe3y/ibTaToB SKCIIePUMEHTa,
OMKCaHKe U3MEeHEeHUH, MPOU30LIe/IINX C BellleCTBaMU,

(hopMyTMpOBKa BbIBO/JOB U3 9KCIIEPUMEHTA,

CO3/laHre PHUCYHKA SKCIIePUMEHTA/IbHOM YCTaHOBKU U COCTaB/IeHWe ypaBHEHHUs peakLui.

B mpotiiecce mpoBesieHusi [@MOHCTPALUiA, ydall[iecsi OCBaUBAlOT 3Tarlbl MPOBEEHHUs OIbITa,
rno3toMy Haubosiee 3¢hGheKTUBHBIM SBJISIETCS He TIPOCTOe OIMCaHWe OfbITa yuuTeseM, a
WCII0/Tb30BaHMe 3BpUCTHUeCKOW Oecenpl. [Ipy peanm3aliuvl Takoro CrieHapusi Ziake He OueHb
C/IOKHBIM ONBIT 3aHWMaeT J[OBOJIbHO MHOIO BpEMEHH, HO C/e[JoBaHWe eMy [03BOJsieT
obecrieunTh NMOHUMaHWe O0yUaroIUMHUCS TIPUEMOB HAay4YHOTO IMO3HAHWSI W UCIIO/h30BaHUE WX



y)Ke B CaMOCTOSITe/IbHOW [esiTe/IbHOCTM B TIpOLlecCe yYeHWUYecKoro »sKcrepuMeHTta. Ha
Haya/IbHOM 3Tarie u3yueHust XuMui (B 8 - 9 Kjaccax) UMEHHO TaKOW MOJXO0/, MO3BOJIsIeT JOCTUYb
MaKCUMasbHOU 3(p(PeKTHBHOCTU OT MPOBeZieHHs 1ab0paTOPHBIX U TIPAKTHUeCKUX paboT, a Takke
chopMHpOBaTh y yualluxcsi OTBeTCTBEHHOE OTHOIIIeHHE K SKCTIePUMEHTY.

[lpy oIleHVMBaHWM YYEHWYECKUX TPAKTUUYeCKUX PaboT 1ie/1ecoo00pa3HO yUWTBIBaTh IMOAXO[pI,
WCIIO/Ib3yIOIMe B SK3aMeHal|MOHHBbIX Marepuanax. Tak, B HacTosilee BpeMs IIpejjaraeTcs
JKCITIePUMEHTa/IbHOe — 3ajlaHue, TIpeJyCMaTpHBawijee BbIOOp [BYX BeIIeCTB W3 IIATH
NpeJi/IOKEeHHbIX W TIPOBeJleHWe C HHUMH peaklyi, OTpaKaroluX XUMHYeCcKue CBOWCTBa
yKa3aHHOTO B YCJIOBUM 3ajlaHusi BelllecTBa. OlleHWBaHMe U/leT HA OCHOBAHWW OTYeTa yueHUKa O
ripoziesiaHHON paboTe (ypaBHeHHs peakLii, BEIBO/IbI O HAaO/MHOJeHUsIX) U Ha OCHOBAaHUM TMPSIMOTO
HaO/TIOZIeHUsT 3a JIeMCTBUSIMU YUEeHHKA 110 TIPOBE/IEHUI0 OTBITOB. [IpU 3TOM BBIIEISIFOTCS Tarlbl
oTOopa BellecTB ¥ CMeIIMBaHUs BeleCTB B COOTBETCTBUU C MTyHKTaMU UHCTPYKLMU K pabore.

BakHelIMM HarpaB/ieHHeM Kak JeMOHCTPALIMOHHOTO, TaK W YUYeHWUYECKOTO 3KCIIepUMEeHTa
JIOJDKHO CTaThb WCIIO/b30BaHWe I1M(dpoBoi JlabopaTopuy, KOTOpasi TO3BOJISIET OPraHW30BaTh
XUMUYECKUHM SKCTIEPUMEHT Ha TPUHIMITMAIbHO HOBOM YDOBHE, TIEPEHTH OT KaueCTBEHHOM
OLIeHKH HabJTF0/JaeMbIX SIBJIEHUN K CUCTEMHOMY aHa/M3y KOJIMUYEeCTBEHHBIX XapaKTepUCTUK. [Tpu
pabore c gaTunMkamu 1M(GPOBOM JabopaTopyuu 00ecrieurBaeTCsl aBTOMaTU3WPOBaHHBIA COOp U
00paboTKa JJaHHBIX, XOJ SKCIIEPUMEHTA MOXKeT 0TOOpaXkaThCsl B BU/le IPaMKOB WU TOKa3aHUH
npubOpOB, a pe3y/bTaThl SKCIIEPUMEHTOB MOTYT COXPAHSATHCS AJUTe/NbHOe Bpems. Haubonee
aKTyaJIbHbIM /ISl XUMHU SIBJISIETCS TI€PEX0fl K KOJMUECTBEHHBIM XapaKTePUCTHUKAM, KOTODBIM
MOXXHO TPOW/UTIOCTPUPOBATh CAEAYIOUMMUA TIPUMEPAaMHU: HM3y4YeHHe CTPOEHHUsl TIaMeHH,
oripesienene pH B pa3HbIX cpefax, OIpeZe/eHHe CKOPOCTH peakIUd, W3y4YeHHe BIIASHUS
KOHIIEHTPAIMK U TEMITEPaTyphbl Ha CKOPOCTh PEaKIIHH.

Llndposass nabopatopusi TO3BOJISIET peanr30BaTh MEXKIIPeJMETHbIe CBS3U C JIDYTHMH
rpeJMeTaMy eCTeCTBeHHO-HAayYHOrO L[MKJIa, TIOCKOJIbKY [Jj@aeT BO3MOXXHOCTb BBINIOJIHATh
VMHTerprUpOBaHHbIe yueOHbIe MCCIe0BaHMS 110 eCTeCTBEHHBIM HayKaM, MPUMEeHSITh U 0CBaUBaTh
3/1eMeHTbI CTaTUCTUKUA ¥ UH(POPMALIMOHHbIE TeXHOJIOTUH.

Ilpunooicenue N 6

K Memoouueckum pekomeHOayusim

ITPUMEPHBII IIEPEUYEHb OBOPY/IOBAHUS,
PACXO/THBIX MATEPUAJIOB, CPE/ICTB OBYUEHUSA
1 BOCIITMTAHHSA JIJIS1 CO3JAHNSI 1 OBECITEUEHUSA
GYHKIIMOHNPOBAHUSA ITEHTPOB OBPA3OBAHNSA
ECTECTBEHHO-HAYYHOU Y TEXHOJ/IOTMYECKOM
HATIPABJIEHHOCTEHX "TOUKA POCTA" B
OBIIIEOBPA3OBATEJ/IbHBIX OPTAHU3AITUAX,
PACITO/IOKEHHBIX B CEJTbCKOM MECTHOCTHU U



MAJIBIX 'OPOOAX

Tabauya N 1
CTAHAJAPTHbLBIN KOMIUVIEKT
HaumeHnoBanue Kpatkue KonmuuecTtBo KonuuecTtBo
obopymoBaHus TpUMepHbIe eIUHULI JJ151 eIUHULI 1151
TeXHUUeCcKue |obOimeobpa3oBaresjobirieobpa3oBaTes
XapaKTePUCTUKH BHBIX BHBIX
OopraHu3alui, He | OpraHu3aLui,
SIBJISTFOIIIAXCST SIBJISTFOIIIAXCST
MaJIOKOMIL/IEKTHBI | Ma/IOKOMIT/IEKTHBI
MU, eJl. U3M. MH, eJl. U3M.

EcTecTBeHHO-Hay4Hasl HalpaB/1eHHOCTh

1

O6111ee obopymoBanue (pusmka, XuMusi, 610JIOTHs)

1.1.

Lludposas
maboparopusi

yueHHuecKast
(bu3uka, xumus,
Ouosorus)

Llndposoii
TaTurK
5/IEKTPOIPOBO/IHO
CTH

Llndposoii
imaTunk pH
Llndposoii
TaTurK
[0/I0KEeHUST
[{1dposoit
TaTurK
TeMIiepaTypbl
Llndposoii
TaTurK
abCOMIOTHOTO
aBIeHNs
Llndposoii
ociuiorpaduue
CKUU 1aTYnK
Becsl
5/IEKTPOHHBIE
yuebHbIe 200 T
MUKpOCKOIT:
L(poBoi Uu
ONTUYECKUM C
yBeIMUEHUEM OT

80 X

3 IIT.

2 IIT.




HaGop s
3rOTOB/IEHUS
MUKpOTIperapaToB
MuKporipernaparbl
(Habop)
CoeqrHUTe/IbHbIe
[poBo/a,
[porpaMMHOe
oOecreyenue,
MeTOoJYeCKUe
yKa3zaHusi
KOMTII/IEKT
COIYTCTBYIOLL[UX
5/1eMEeHTOB [/1s
OTIBITOB T10
MexaHUKe
KOMIT/IEKT
COMYTCTBYIOLLIUX
5/1eMEHTOB [J1s]
OMBITOB T10
MOJIEKY/IIPHOU
(br3rike
KOMIT/IEKT
COMYTCTBYIOLLIUX
5/1eMEHTOB [JIs]
OMBITOB TI0
5/1eKTPOJUHAMUKE
KOMTII/IEKT
COIYTCTBYIOLL[UX
5/1eMEeHTOB [/1s
OTIBITOB T10
ONTUKE

1.2.

Komruiekr
MOCY/IbI U
00OopyI0BaHMS
7151 YUeHHUUEe CKUX
orbITOB ((hur3uKa,
XUMWUS,
Ouosorus).

[[ITaTuB
mTabopaTopHbIv
XUMHYE CKUN
Habop uarmek
[leTpu

HabGop
IHCTPYMEHTOB
MperapoBabHbIX
JToxkka J11st
CKWATaHUS
BelleCTB
Cryrnka

chapdoporas c

1€ CTUKOM

3 MIT.

2 IIT.




HaGop 6aHOK a1st
XpaHeHus!
TBEp/bIX
peakTuBoB (30 -
50 M)

Habop CK/IsIHOK
(ds1akoHOB) A5t
XpaHeHus!
[pPacTBOpOB
peakTHBOB
HabGop nmprubopok
(TTX-14, T1X-16)
[Tpubop auis
[0/TyueHus Ta30B
CriipToOBKa
[oprouee f/1s1
CITUPTOBOK
dubTpOBabHas
Oymara (50 mt.)
Kosiba
KOHUUeCKast
[Tasiouka
CcTeK/IsTHHasI (C
Pe3MHOBBLIM
HAaKOHEUHHUKOM )
Uartieuka aist
BbITIapUBaHUS
(BBITIApUTE/TbHAS
yareyka)
MepHbIit
LIUTUH/D
(M/1aCTUKOBBIN)
Boponka
CTeK/ISTHHAsI
(manas)

CrakaH
cTek/ssHHBIHN (100
MJT)

['a300TBOIHAsS
TpyOKa
2. bENOJIOT A
2.1. Komriiekt Ha3HAYeHue: 1 wT. 1 wT.
BJIa)KHBIX TeMOHCTPaLMOHH
rpernapaToB oe,
TeMOHCTPALMOHH [MaTepuan
b1 KOHTeliHepa:




[/71aCTHK,
repMeTUUHast
KpBILIKA:
Ha/uue,
KperieHve
SKCIIOHAaTa:
Ha/uue,
KOHCepBHpYHOLLjee
BelLeCTBO:
Ha/uue,
HaKJIelKa C
HaviMeHOBaHUEM:
Ha/uue.

He meHee 10
[pernaparos 13
[pYBeJeHHOTO
HIDKe CIUCKa:
B/ia)KHbIM
rpernapar
"Be33yoOkKa"
Bia>kHbIN
rpernapar
"T'agroka"
B/ia)KHbIM
rpernapar
"BHyTpeHHee
CTpPOeHUe
OPHOXOHOTOT0
MOJUTFOCKA"
B/ia)KHbIM
rpernapar
"BHyTpeHHee
CTpOeHHe KPbICHI"
B/ia)KHbIM
rpernapar
"BHyTpeHHee
CTpPOeHUe
JIATYLIKKU"
Bia>kHbIN
rpernapar
"BHyTpeHHee
CTpOeHue NTUL[bI"
Bia>kHbIM
rpernapar
"BHyTpeHHee
cTpoeHue phiObI"




B1ayKHbIN
rpernapar
"Kapacs"
B1ayKHBIN
rperapar
"Kopenb
6060BOrO
pacTeHusi
K/TyOeHbKaMu'"
B1ayKHBIN
rperapar
"KpeBetka"
B1ayKHbIN
rpernapar
"Hepenpa"
B1ayKHBIN
rperapar
"Pa3Burtue
KOCTHCTOM phIOBI"
B1ayKHBIN
rperapar
"Pa3Burtue
KypHyLbI"
B1ayKHBIN
rperapar
"Cuudomenysa"
B1ayKHbIN
rpernapar
"Tputon"
B1ayKHBIN
rperapar
"Yeperaxa
OonoTHas"
B1ayKHBIN
mpermapar "Yx"
B1ayKHBIN
rperapar
"HAwepuria”

2.2.

Kommiekt
repbaprieB
TeMOHCTPAI[UOHH
bIN

Hasnauenue:
TeMOHCTPAL[UOHH
oe,

OCHOBA /1151
KperyIeHusI:
repbapHbIii JIUCT,
CITHCOK

DKCITOHATOB:

1 1oT.

1 1oT.




HaMuve
He MeHee 8
repbapues 13
[pUBE/IeHHOTO
HIDKe CIUCKaA:
Ha3snaueHue:
/1eMOHCTPALMOHH
oe,

OCHOBA /151
KperIeHust:
repOapHBIH JTUCT,
CITMCOK
9KCTIOHATOB:
HaMuve

He MeHee 8
repbapueB 13
[pUBeIeHHOTO
HIDKe CITHCKa:
[epOapuii
"[lepeBbs U
KyCTapHUKU"
[epbapuii

" [JukopacTy1ue
pacTeHus"
[epOapuii
"KopmoBbie
pacteHus"”
[epbapuii
"KynbTypHbIe
pacTeHus"
[epOapuii
"JlekapCTBeHHBbIE
pacteHus"”
[epbapuii
"MenoHOCHBIE
pacTeHus"
[epOapuii
"Mopdosnorus
pacTeHuit"
[epbapuii
"OCHOBHbIE
CpyTITbI
pacTeHuit"
[epbapuii
"PactuTesnbHble
coobriecTna"




[epOapuii
"CeJIbCKOXO035UCT
BeHHbIE
pacTeHus"
[epOapuii
"AnoBuThIe
pactenus"”
[epbapwii K Kypcy
OCHOB 10 0011Iei
buosiorun

2.3.

Komriekr
KOJL/TeKLINI
/1eMOHCTPaLMOHH
bIi1 (110 pa3HbIM
TemMaM Kypca
Briosiorun)

HasHaueHue:
IeMOHCTpPaLOHH
oe,

OCHOBA /151
KperuvieHUs:
Ha/Inuue,
HaK/IeUKU C
HanMeHOBaHUEM:
Ha/uue

He meHee 10
KOJUTEKLIUM U3
[pHBeIEeHHOTO
HIDKe CIIMCKA:
Konnekuus
"T'osiocemeHHbIe
pacTeHus"
Konnekiys
"Oburarenmu
MOpCKOro gHa'"
Konnekuus
"[lanieoHTONI0TUUE
CcKast"
Konnekiys
"[IpencraBurenu
OTPSAZI0B
HaCeKOMbIX"
KOJINUeCTBO
HaCeKOMBIX: He
MeHee 4
Konnekuus
"[Iprmepsl
3aLLIUTHBIX
rpucrocobeHni
y HaCeKOMBbIX "
Konnekiys

"TIpucnocobuTen

1 1oT.

1 1oT.




bHbIE U3MEeHEeHUs!
B KOHEUHOCTSX
HaCeKOMbIX"
Kosiekuys
"PasButue
HaCeKOMbIX C
HEeTO/THbIM
rpespaieHuem"
Konnekius
"PasButue
HaCeKOMBIX C
[O/THBIM
rpeBpaleHiem"”
Kosiekuys
"PasButue
MILIeHUL]bI"
Konnekiys
"PasButue
6abouxu”
Kosiekuys
"PakoBUHBI
MOJIIFOCKOB"
Konnekiys
"CemelicTBa
6abouek"
Kosiekuys
"CemelicTBa
PKYKOB"
Konnekiys
"CemMeHa 1
106"
Kosiekuys
"dopma
COXPaHHOCTU
ICKOTTaeMbIX
pacTeHul u
PKMBOTHBIX "
Habop
[1a/Ie0HTO/IOTUYeC
KX HaXOZ0K
"TIpoucxoxxgenue
uesoBeka"
KOJINUeCTBO
Mojiesieli: He
MeHee 14

XUMUNA




3.1.

/leMOHCTpaIMOHH
oe 0bopyOBaH1E

Cocrasn
KOMII/IEKTA:
CTO/MMK
[0/beMHBIN
HaszHaueHue:
cOopKa yueOHbIX
YCTaHOBOK,
pa3mMep
CTOJIEIITHUI[BI: He
MeHee 200 * 200
MM, TIJIaBHBIN
rozbeM C
[MOMOII[bI0 BUHTA:
Hauue
[TITaTuB
TeMOHCTPaLMOHH
bIF XMMHUeCKHM:
Ha3HaueHue:
TeMOHCTpal[ys
rnpubopoB 1
YCTaHOBOK,
0110pa, CTeP>KHU,
nanku, My(QThl,
KO/blla: Ha/IMuue,
BO3MOKHOCTD
3aKperieHUst
57IEMEHTOB Ha
pa3/InyHOU
BLICOTE: Ha/IMuue
Arrapar iJist
[poBeIeHUst
XUMHUEeCKUX
peakLvin:
Ha3HaueHue:
TeMOHCTpal[us
XUMHUEeCKUX
peakiuu,
[IOTJIOTUTE T
[apoB U ra3os.:
Hauue,
MaTepuas KoJobI:
CTEKJIO

HaGop s
3/1eKTPOIU3a
TeMOHCTpPAI[MOHH
bIii: HasHauenue:

1 1oT.

1 1oT.




M3yueHHe 3aKOHOB
H/IEKTPO/IN3a,
cOOpKa Mozienn
AKKyMYJ/ISITOPA,
E€MKOCTb:
HaMuue,
DJIEKTPO/IBL:
HauKe
Komruiekr
MepHBIX KOJIO
Masioro obrema:
HasHaueHnue:
TeMOHCTPAI[UOHH
ble OTbITHI,
00beM Kosih: OT
100 M1 o 2000
M,

KOJTMUeCTBO KOJ10:
He MeHee 10 1T,
MaTepHras Kojo:
CTEKJIO

Habop diakoHOB
(250 - 300 mn gy
XpaHEeHMsI
PacTBOpPOB
[PEaKTHBOB).
HasHaueHue:
XpaHeHue
pacTBOpPOB
PEeaKkTHBOB,
KOJTUEeCTBO
(br1akoHOB: He
MeHee 10 miIT.,
MaTepHa
(h71akOHOB: CTEKJIO
rpoOKa: Ha/ure
[Tpubop auis
OTIBITOB 110 XUMUH
C 37IeKTpUUEe CKUM
TOKOM
(y1abopaTopHbIiA)
[Tpubop asist
MJUTFOCTPAL[UH
3aKOHa
COXpaHeHHsI
MacChl BeIIeCTB:




cocyq,
UTanmosbTa:

HaMuue,
rpobka: Hanmuue,
UM rprbopa:
TeMOHCTPaLMOHH
b1l

[lenvTenbHas
BODOHKa:
HasHaueHnue:
paszesnieHue IByX
PKATKOCTEH 10
[JI0THOCTH,
MaTepual
BODOHKU: CTEKJIO
YcTaHOBKa /11
[eperoHKu
Bell[eCTB:
HasHaueHue:
TeMOHCTpaLus
OUMCTKU
BellleCTBa,
[eperoHka,
KOJIOBI,
XOIOUMBHUK /17151
OXJIaXK/IeHHS],
a7ITOH>K, TIPOOKa:
Ha/uue,

/I/TMHA yCTaHOBKMU:
He MeHee 550 MM
[Tpubop auis
[o/TyyeHusi Ta30B:
Ha3HauyeHue:
rosiyyeHue ra3oB
B MasibIx
KOJIMUeCTBaXx,
cOoCTaB
KOMII/IeKTa: He
MeHee 6
rpeaMeTOB

bans
KOMOWHHPOBaHHA
s JaboparopHast:
bans BozsiHa:
HaMuve, Komblia
CMeHHbIe C




OTBEPCTUSIMU
[pasHoro
ameTpa:
Ha/uue,

[IMTKa
S/IeKTpUUeCKast:
HaMuve
dapdoposast
CTYTIKa C

[1e CTUKOM:
Hasnauenwue: ais
[pa3MeJibueHust
KDYTIHBIX
(hpakiuii BellleCTB
11 IPUTOTOB/IEHUS
[OPOIIKOBBIX
cMecen
Komriiekr
TepmomeTpoB (0 -
100 C; 0 - 360 C)

3.2.

Komriiekt
XUMHUYe CKHUX
PeaKkTHBOB

CocraB
KOMTII/IeKTa:
Habop
"Kucnotser"
(a3oTHas, cepHasi,
COJIsTHas,
opTodocdopHasi)
HabGop
"T'uppokcupbr”
(ruapokcup,
Oapuist, TUAPOKCH/,
Kasvist, TUPOKCU]
KasTbL{us,
UIPOKCU/]]
HaTpus)

Hab6op "Okcuzpbi
MeTasioB"
(asmroMUHUS
oKCuz, bapust
OKCH[I, >Kere3a
(I1T) okcup,
Ka/bLIUsT OKCU[,
MarHusi OKCHI,
menu (I1) okcupg,
[IMHKA OKCU/T)

Habop

1 1oT.

1 1oT.




"[enounHble u
[11e/I0UHO3eMeJIbH
bie MeTaslIbl"
(/1MTHMA, HAaTpUM,
Ka/TbLIMI)

Habop
"Mertasuibl"
(amroMUHUH,
bKejie30, MarHuy,
Me/lb, LUHK,
0JI0BO)

Habop
"[enounble
[11e/I0UHO3eMeJIbH
bie MeTaslIbl"
(/1MTHIM, HAaTpUM,
Ka/TbLIMI)

Habop
"OrHeornacHsle
BeljecTBa" (cepa,
hocdop
(KpacHbIi1), OKCH[,
thocdopa (V)
Habop
"T"amorensl” (Hog,
Opom)

HaGop
"T'anorenubr"
(amroMUHUS
XJIOpU/], aMMOHHUSI
xy10pu/], bapus
XJI0pU[, >Keresa
(I1T) xopup,
Kasiist ioaus,
KaJTusi XJI0puz,
Ka/TbL[1sT XJTOPU/I,
TUTUS XJIOPU[,
MarHUsI XJIOPU/I,
meu (IT) xmopua,
HaTpust GpomMu/,
HaTpus hTopu/I,
HaTpUs XJIOpU/,
LIMHKA XJI0pU/I)
Habop
"Cynbdartsl,
Cynb(upbl,




CynbPUTHI"
(amroMUHMS
cynbar,
aMMOHUST
cynb@ar, >xene3a
(D) cymegup,
brene3sa (IT)
cynbgar, 7-Mu
BOJHBIM, KaJ/nsl
cynbar,
koOasneTa (I1)
cynb(at, MarHus
cynbdar, meau
(II)) cynbar
0e3BOHBIN, MeIH
(II) cynbdar 5-tu
BOJHBIM, HATPUSI
Ccynb(uz, HaTpus
Cy/b(UT, HaTpUs
cynbGat, HaTpus
rupocynbgar,
HUKe/is1 Cyabdar
HaGop
"Kapb6oHarb!"
(aMMOHUS
KapOoHaT, Ka/iusi
KapOOHaT, Me/H
(IT) kap6oHat
OCHOBHOH,
HaTpust KapOoHar,
HaTpUs
rupokapboHar)
HaGop
"®ocgarsl.
Cuukars!”
(kanust
MOHOTHUIPOOPTO(D
occart, HaTpus
CcU/IvKar 9-tu
BOZIHBIM, HAaTPUs
opTodocdar
Tpex3aMelLleHHbIN
, HaTpust
murngpogocdar)
Habop "AueTarsl.
PoraHuipbl.




CoennHeHUs
bkene3a" (Kamusi
aleTar, Kaaus
(beppo (II)
rekcaljaHu/,
Kaus peppo (II)
reKCcaljoHu,
KaJTvsi poflaHu/,
HaTpusl aleTar,
CBMHL|A aLleTar)
HaGop
"CoenrHeHUs
Mapraniia" (Kaius
[epMaHraHar,
Mapraniia (IV)
OKCH/I, Maprasiia
(IT) cynbdar,
MapraHia
XJIOpPUT)

Habop
"CoevHeHUSs
xpoma" (aMMOHUS
/TXPOMaT, Kaus
ITUXPOMaT, Kalust
XpoMmar, XxpoMa
(IIT) xnopug, 6-Tn
BOZIHBII)

Habop
"Hurpartsr"
(amroMUHMS
HUTpPAT, aMMOHUS
HUTpAT, Kaust
HUTPAT, KaabLUsi
HuTpar, meau (11)
HUTpAT, HAaTpusi
HUTpAaT, cepebpa
HUTPAT)

Habop
"MHauKaTopsbr”
(y1lakmowu,
METUI0BBIN
OpaH’KeBbIH,
heHondTanenH)
Habop
"Kucnopogconep
bKalye




OpraHuueckue
BelljecTBa"
(awjeToH,
[7TULIePYH,

TS TUIOBBIN
5(up, COUPT H-
Oy THUIOBBIH,
CTIUPT
130aMUJIOBBIH,
CTIUPT

11300y TU/TOBBIH,
CTIUPT STU/IOBBIH,
dheHom,
(hopMmanuH,
STU/IEHTIUKOJIb,
YKCYCHO-
STU/IOBBIN 3GUP)
Habop
"YrneBogopobr"
(beH3uH, rekcaH,
HedTb, TOMyO,
LIMK/IOTeCKaH)
Hab6op "KucioTsr
opraHuyeckue"
(kuc/oTa
aMUHOYKCYCHasl,
KIC/I0Ta
beH30iHas,
KIC/I0Ta
MacJisiHasl,
KIC/I0Ta
MypaBbUHaS,
KIC/I0Ta
0/IeHOBaAs,
KIC/I0Ta
Ma/lbMATHUHOBAS,
KIC/I0Ta
CTeapuHOBas,
KIC/I0Ta
YKCyCHas,
KIC/I0Ta
[11aBesieBast)
HaGop
"YrneBojpbl.
AMUHBI" (QaHWIVH,
QHWINH




CepHOKMC/IbIN, [-
[TFOKO3a,
MeTHIaMUH
CU/IPOXJIOPU/,
caxapo3a)

3.3.

KomriiekT
KOJJTEKLIUM U3
CITHICKa

HasHaueHue:
TeMOHCTPaLMOHH
oe,

BU/ yTIAKOBKU:
KOopoOKa,
OnMCaHue:
Ha/uue
CocraB
KOMIUIeKTa:
Konnekiys
"BosioknHa"
Konnekiys
"KaMeHHBbIi yroJy
1 IPOJYKTHI €ro
repepaboTKH"
Konnekiys
"Metasisibl U
CILIaBbl"
Konnekuus
"MuHepasbl U
COpHBIe ITOpo/b!"
(49 BUmOB)
Konnekuus
"MuHepabHble
ynoopeHus”
Konnekiys
"Hedtb 1
MPOJYKTHI ee
repepaboTKH"
Konnekiys
"[Inactmaccer”
Konnekiys
"Tonmeo"
Konnekiys
"UyryH u crans"
Konnekiys
"Kayuyk"
Konnekiys
"[lkana
TBepOCTU"

Habopsl aist

1 1T,

1 1T,




MO/1e TUPOBaHUS
CTPOeHUsI
OpraH1ueCcKux
BellleCTB
(yueHUUeCKue) He
MeHee 4 LIT.

DOU3NUKA

KOMIL/IeKTa:
[[ITaTyB
TeMOHCTPaLMOHH
biii: Ha3HaueHue:
[poBe/leHHe
TeMOHCTpal[MOHH
bIX OTTLITOB,
OCHOBaHMUe,
CTep>KeHb, JIalKH,
KOJIbLia, My THI:
Ha/iure

CTo/UK

MO/ beMHBIM:

[Tvin cTonuka:
yueOHbIi/nabopar
OpHbIH,

0ropa, CTep>KeHb
BUHTOBOM, BUHT
peryIMpoBOYHBIN:
Ha/uue,
(pyHKIHsT
rnogbeMa u
OMyCKaHUs
CTOJIMKA: Ha/lnune
M cTouHuK
[OCTOSIHHOTO U
[epeMeHHOT0
HarpsHKeHUst:
HasHnauenwue: ajis
MATaHUS
peryivpyemMbiM
repeMeHHbIM U
10 CTOSTHHBIM
TOKOM

5/IEKTPUUEe CKUX
CcXeM,

uactora, I'my; 50,

rorpebsisieMast

CocTasn 1 mIT.

1 1oT.




MOLLHOCTb, BA:
10

ManomeTp
PKHTKOCTHOU
/1eMOHCTPALMOHH
biii: Ha3zHaueHue:
/17151 U3MepeHust
inaBienus 1o 300
MM BOJISIHOTO
cTonba BeIilie U
HIDKe
aTMOC(hepHOTro
aBIeHus,
crek/siHHas U-
oOpa3Hast TpyOKa
Ha Io/ICTaBKe:
HaMuve
KamepToH Ha
pe30HaHCHOM
AIIHKe:
Hasnauenwue: ais
TeMOHCTpaLyn
3BYKOBBIX
Ko/1e0aHW 1
BOJIH,

1Ba KaMepTOHa Ha
[Pe30HUPYIOIIUX
ATIIKaX:
HaMuue,
Pe3UHOBbIN
MOJ/IOTOUEK:
Ha/uue

Hacoc
BaKyyMHBIH C
5/1eKTPOTIPUBOJOM
: Ha3HaueHwue:
co3/aHue
pa3psbKeHust Uiu
1130BITOYHOTO
maB/ieHus B
3aMKHYThIX
00neMax,
OTIbIThI: KUTIeHHe
PKUAZIKOCTH TIPU
[MOHV>KEHHOM
aBJIeHUH,




BHeLIIHee U
BHyTpeHHee
naBeHue U fp.
Tapesika
BaKyyMHasi:
HasHaueHnue:
IeMOHCTpaLust
OTBITOB B
3aMKHYTOM
oOBeme
pa3pe’KeHHbIM
BO3/1yXOM,
OCHOBaHUe C
KpaHOM, KOJIOKOJI
113 TOJICTOTO
CTeK/a,
pe3rHOoBast
MpOK/aziKa,
S/1eKTprUYe CKUN
3BOHOK: Ha/lMure
Benepko
Apxumesa:
HasHaueHue:
TeMOHCTpaLus
menucTBUsS
PKAJTKOCTH Ha
rorpy>keHHoe B
Hee TeJslo U
1i3MepeHue
Be/IMUMHBI
BbITA/IKMBAKOLLIe N
CUJTBI,

BeJiepKo, Teso
LIMTUHApUYE CKOU
(hopMmBl,
[pY>KUHHBIN
TMHAMOMETD:
Ha/uue
OrauBo
BO3/YLLIHOE:
HasHaueHue:
TeMOHCTpaLus
BOCI/ITaMeHeHHsI
roprouei cMecH
[py ee OBICTPOM
CKaTuu,




TOJICTOCTEHHBIN
LAWIAH/D,
ropiiieHb Ha
MeTaJl/IueCKOM
[LITOKE C
PYKOSITKOM,
Mo/iCTaBKa Aist
LIWTMHApA:
Ha/Tuie

4.1.

O6opygoBaHMe
1St
IeMOHCTPAI[UOHH
bIX OTIBLITOB

[Tpubop asist
/1eMOHCTpaLU
TaB/IeHUS B
PKUJIKOCTHU:
HasHaueHue:
/1eMOHCTpaLst
i3MeHeHust
1aB/IeHUS C
rTyOUHOM
[Orpy>KeHUs,
[TaTUMK /1aBJIeHus],
KPOHIUTENH [1/151
KperieHUs Ha
CTeHKe cocyza:
Hayne
[Tpubop aist
TeMOHCTpaLUU
aTMOC(epHOTro
TaB/IeHUS
(Marzmebyprckue
[0JyLLIapusi):
HasnaueHnue:
TeMOHCTpaLUs
CUJIBI
aTMOC(hepHOTro
[TaB/IeHUS,

/TBa pa3beMHBIX
MeTanMuecKux
MoJTyIIapusi C
[POUHBIMU
pydkKamu U
XOpOLLO
MpUIIM(OBaHHbBI
MU KpasiMu,
HUTIIe/ b C
KpaHOM: Ha/inuuue,

CO3laBaeMoe




BHYTpU 111apOB
BaKyyMMeTpHUeCK
0e JlaB/IeHue: He
MeHee 0,05 MI1a,
MakcHMaabHOe
paspblBatolLee
ycunive: He MeHee
90 H

HabGop Ten
paBHOTO 00BEMa:
Hasnauenwue: ais
orpesiesieHus U
CpaBHeHUsI
TerI0eMKOCTU U
[/IOTHOCTU
Pa3/IMUHbIX
TBEp/bIX
MaTepuasoB,
LIUTUH/IPBI U3
pa3/IMUHbIX
MaTeprasoB: He
MeHee 3 IIIT.,
KDIOUKU /17151
M0/iBelLIBaHUs
LIM/TUH/IPOB:
Ha/uue

HabGop Ten
[paBHOI MaccChI:
Hasnauenwue: ais
orpesiesieHus U
CpPaBHEHUIO
[MJIOTHOCTU
Pa3IMUHBIX
MaTepHuasoB,
LIU/TUH/IPBI U3
pa3/IMUHbIX
MaTeprasoB: He
MeHee 3 IIIT.,
KDIOUKU /17151
Mo/iBelLIBaHUs
LIM/TUH/IPOB:
Ha/uue

Cocyzpl
CcooOILaroIIHecs:
HasHaueHue:
TeMOHCTpaLus




OZIMTHAaKOBOTO
YPOBHS
OIHOPO/IHOU
PKHU/IKOCTH B
COOOIIAFOIIUXCS
MEXy COOOM
COCyZiax pa3HOM
(hopMBblI,
cooO0IaroIecs
CTeKJISIHHbIe
TpyOKU pa3HOM
(bopMbI: He MeHee
3 IIT.,

Mo/ICTaBKa:
Haume

TpybOka HbtoToHa:
HasHaueHue:
/TeMOHCTpaLst
OZTHOBPEMEHHOCT
1 Ta/IeHUsT
Pa3/IMYHbIX Tesl B
pa3pekeHHOM
BO3/IyXE,
(yHKLps
MO/IK/TFOUeHUsT K
BaKy yMHOMY
HACoOCy: Ha/lInuue,
/TMHa TPyOKu: He
MeHee 80 cm.,
pe3nHOBbIe
MPOOKH, HUIITETb:
Hauue,
KOJTMUEeCTBO TeJl B
TpyOKe: He MeHee
3 LLT.

[Tap ITackass:
HasHaueHue:
/TeMOHCTpaLst
nepezaun
[POM3BOUMOTO
Ha >KUJKOCTh
TaB/IeHUs B
3aMKHYTOM
cocyze,
TEMOHCTpALHsT
rno/rbemMa




PKUIKOCTH MO/,
neicTBEM
aTMOC(hepHOTro
MaBIeHus,
MeTasITide CKUN
LIATUHAD C
orpaBaMH,
[opilieHb CO
[IITOKOM, ITOJIBIN
MeTa/I/Taue CKUi
[ap ¢
OTBEPCTUSIMU:
Ha/uue,

/ITMHA LUIMH/pa:
He MeHee 22 cM,
maMeTp 11apa: He
MeHee 8 cm

[[Tap ¢ KO/BLOM:
HaszHaueHue:
TeMOHCTpaLus
paciIvpeHust
TBepZOro Tesa
[Py HarpeBaHWH,
[LITaTHB,
MeTaslTaueCcKoe
KOJIbLIO C My(PTOH,
[11ap C 1[eTTOYKOU:
Hauue,

JTMHA LIeTOYKU:
He MeHee 80 MM,
nramMeTp 11apa: He
MeHee 25 MM
LlnmHIpbI
CBUHI[OBbIE CO
CTPYrOM:
Ha3HaueHue:
IeMOHCTpaLus
B3aIMHOT'O
[PUTSKEHUST
MeXXy aTOMaMU
TBEP/IbIX Tel,
KOJTTU€eCTBO
O/IMHAKOBBIX
LIWJTUH/POB: He
MeHee 2 IIT.,
MaTepuanl




LI/THH/IPOB:
CTa/lb U CBUHEL],
KDIOUKU 1151
[10/[BEIIIMBAHMS:
Ha/une,

CTDPYT,
HaTpaBJIsIONast
TpyOKa: Ha/smuue
[Tpubop JleHia:
HasHaueHue: ajst
1ICCIIeJOBAHUS
3aBHMCHMOCTH
HarpaB/IeHUS
MH/IYKI[MOHHOTO
TOKa OT XapaKTepa|
3MEeHeHHs
MarHUTHOTO
[MOTOKa,

CTOMKa C
KOPOMBIC/IOM:
Ha/une,
KOJINUeCTBO

A TFOMUHKUEBBIX
KOJIell: He MeHee 2
IIIT.,

Mpope3b B OJHOM
113 KOJIeL:
Ha/une
Marsur
myroo0OpasHbIii
TEMOHCTPAIJUOHH
bIii: HazHauenue:
IeMOHCTpAI[Us
CBOMCTB
[10CTOSTHHBIX
MarH1TOB,

TUI MarHuTa:
HaMarHAYeHHbII
OpycCoK,
KOJINUeCTBO
[[BETOB MarHUTa:
He MeHee 2,
0003HaUeHHE
[1O/TFOCOB
MarHuTa:
Ha/une




Maraut
[10/10COBOM
TeMOHCTpaI[MOHH
bIi1 (Mapa):
Ha3HaueHue:
TeMOHCTpalust
CBOICTB

10 CTOSTHHBIX
MarHuTOB,

THTT MarHUTa:
HaMarHUUeHHbIH
Opycok
MpSIMOTMHEMHOM
(bopmbl,
KOTMUYEeCTBO
[IBETOB MarHUTa:
He MeHee 2,
0003HaueHue
[TOTFOCOB
MarHuTa:

Ha/ e
Ctpesiku
MarHUTHbIE Ha
[[ITaTUBaX:
Ha3HaueHue:
TeMOHCTpalust
B3alMO/IeCTBHUS
[TO/TFOCOB
MarHuTOB,
OpHeHTal[u1
MarHura B
MarHUTHOM TI0JIe,
HaMarHUUeHHast
CTpeJsiKa:
Ha/Tuue,

KOJIMU€e CTBO
[IBETOB MarHura:
He MeHee 2,
[1O/ICTaBKa:
Ha/ure

HaGop
TeMOHCTpAI[MOHH
bIiA
"O/eKTpocTaTrUKa
" (2/1€KTPOCKOTIBI
(2 wT.), cynTaH (2




[1IT.), TTa/I0UKa
CTEK/ISTHHasl,
Majiouka
>OOHUTOBAS,
[1ITaTUBbI
M3oupytolye (2
I11T.)
MarnvHa
syieKTpodopHast
1RV
BbICOKOBOJ/IbTHBIM
ICTOUHUK:
Ha3HaueHue: as
[0JTyueHust
5/IEKTPUUECKOTO
3apsiia BBICOKOTO
roTeHI[Mana 1
[0JTyueHust
1ICKPOBOT'O
pasps/a,
TCKY Ha
CTOMKaxX:
Ha/uue,
KOJIMU€e CTBO
TetiIeHCKUX
OaHOK: He MeHee
2,
[MO/ICTaBKa:
Ha/ure
Kommniekt
[POBO/IOB:
[IMHa: He MeHee
500 MM - 4 10T,
250 MM - 4 11IT.,
100 MM - 8 miT.,
Ha3HaueHue: Jis
[MO/IK/TFOUeHUSsT
TeMOHCTpAI[MOHH
bIX TIPUOOPOB U
00OpyI0BaHMS K
ICTOUHHKY TOKa,
17151 COOPKH
H/IeKTpUUe CKUX
Liereid, BK/IrOUast
5/IeMEHTHI U3
ab0ThI




"TToCTOSTHHBIN

SJIeKTpUUe CKU
TOK"
4.2. O6opyznoBanue  [[IITatuB 8 . 4 1.
TSt TabopaToOpHbIi C
1abopaTOpHBIX  |AeprKaTesIsIMU
pabot u BeChbl
yueHUUe CKUX D/IeKTPOHHEIE

ornbITOB (Ha Oase
KOMITJIEKTOB [IJIsI
or2)

MeH3ypKa, Iipezes
3mepeHus 250
MU

nuHamometp 1 H
immHamometp 5 H

LIWTAH/D
CcTa/JbHOH, 25 cM3

LIWTAH/D
Q/TFOMUHYEBBIN 25
cM3

LIUTUH/D

A TFOMHUHKEBbIN 34
cM3

LIMTAH/D
[/1aCTUKOBBIN 56
cMm3 (st
i3MepeHUs CUJIBI
Apxumesia)
rnpy>xuHa 40 H/m
rnpy>xuHa 10 H/m
rpy3bi 1o 100 T (6
[1IT.)

rpy3 HaOOPHBIMA
yCTaHaB/IMBaeT
Maccy c marom 10
r

MepHasi JIeHTa,
THelKa,
TPaHCIIOPTUD
Opycok ¢
KDIOUKOM U
HUTHIO
HarpasJIsitoLLast
/ITUHOUM He MeHee
500 MM. [Jo/mKHBI
ObITH 0OecTeueHbI
pasHbie

K03 hULIeHTbI




TpeHus: OpycKa 1o
HarpasJIsoLL e
CeKyH/IoMep
5/IEKTPOHHBIN C
TaTUMKOM
HarpaBJIsroLIast
CO LLIKa/IOH
Opycok
IepeBsTHHbIN C

[Ty CKOBBIM
MarHuTom
HUTSHOU MasiTHUK
C TPY30M C

[Ty CKOBBIM
MarHuToM U C
BO3MOKHOCTBIO
1i3MeHeHusI
TTUHBI HUTU
pbluar

010K TIOZBYKHBIM
6ok
HeToABM>KHbBIN
Ka/lopuMeTp
TepMOMETD
ICTOYHUK
MATaHUS
[OCTOSIHHOTO TOKA
(BBITIPSIMUTEJIb C
BbIXOJHBIM
HarpsbkeHueM 36
- 42 B wm
OaTapeiiHbIii 610K
C BO3SMO>XHOCTBIO
perynMpoBKU
BBIXOJHOTO
HaTpsDKeHUS
BOJIETMETP
TBYXTIpe/IeTbHbII
(3B, 6B)
amriepmMeTp
IByXTIp€e/eTbHbIN
(0,6 A,3A)
pesuctop 4,7 Om
pe3uctop 5,7 OM
mamrmiouka (4,8 B,
0,5A)




repeMeHHbIN
pesncTop
(peocrar) 10 10
Om
COeJUHUTE/IbHbIE
rposoza, 20 mr.
K/THOU
Habop
[POBOJIOUHBIX
pe3ucTopos plS
cobuparorast
TMH3a, (HOKyCHOe
paccrostare 100
MM
cobuparorast
TMH3a, (hOKyCHOe
paccrosiave 50
MM
pacceuBaro1Lias
TMH3a, (HOKyCHOe
[paccrosiHue - 75
MM
SKpaH
onTHYecKast
CKaMbsI
cnaiig "Mogenb
npeamera”
OCBETUTE/Tb
MOTYLIUTAHAP C
[/71aHLLIeTOM C
KPYTOBbIM
TPaHCIIOPTHPOM
[Tpubop ais
3yueHust
ra30BbIX 3aKOHOB
Karuiispsl
[TudpakiioHHast
perierka 600
[LITPUXOB/MM
[InppakoHHas
peretka 300
LLITPUXOB/MM
3epkaso
JlasepHas yka3ka
[Tonsspony B
amKe




[[lemu FOHra
Kary1iika MOTOK
by10K 10f0B
bJ10K
KOH/IeHCaTOpOB
Komrac
Maruur
OJIEKTPOMAarHuT
Onuiku
bKeJie3HbIe B
OaHke

TexHo/IOrMUecKast

HAllpaBJ/IEHHOCTb

1.

OOpa3oBaTe/ibHbI
11 KOHCTPYKTOD
/T71ST TTPAKTUKU
6rouHOrO0
[MpOrpaMMUPOBaH
sl C KOMITJIEKTOM
TaTUYMKOB

PoOoTOTEXHUUECK
1ii Habop
MpeHa3HaueH
17151 U3y YeHUsI
OCHOB
POOOTOTEXHUKH,
[meTasiel, y3/0B U
MeXaHU3MOB,
He00X0IUMBIX
17151 CO3/IaHUSI
POOOTOTEXHUUECK
11X YCTPOMCTB.
Habop
[pe/ICTaB/IsIeT
C00O0M KOMIIJIEKT
CTPYKTYDPHBIX
D/IEMEHTOB,
COeIMHUTETbHBIX
HJIEMEHTOB U
5/IEKTPOTEXHUYEC
KX
KOMITOHEHTOB.
HaGop no3BosnsieT
cobupars (1
[pOrpaMMHPOBAaT
b cobrpaeMblie
MO/ienu), U3
5/IEMEHTOB,
BXO/ISAIIUX B €T0
COCTaB, MOZIe/A
MeXaTPOHHBIX U
pPoOOTOTEXHMUECK
11X YCTPOMCTB C

dBTOMATH3HWPOBAH

1 1oT.

1 1oT.




HBIM
yTipaB/ieHHeM, B
TOM YMCJIe Ha
KOJIECHOM XOZly, a
TaKKe
KOHCTPYKLMH,
OCHOBaHHBIX Ha
1CTI0/Tb30BaHUU
repezay (B TOM
uKc/ie YepBAUYHBIX
1 3y0uaThix), a
TaK)Ke pblYaros.
CBETOAWO/IHbIN
MaTpUYHbIN
imycrieid ¢ 6emnoi
[O/ICBETKOM Ha
KOHTpOJIIepe
KosiuectBo
[OpTOB
BBO/la/BbIBO/IA HA
KOHTpOJITIepe He
MeHee 6
KonuecTBo
KHOTIOK He MeHee
4
Oo1ee
KOJTNYeCTBO
5/IeMEHTOB: He
MeHee 520 miIT, B
TOM UHCIe:

1)
[pPOrpaMMHUPYEeMbI
i1 610K
yTipaBieHUs],
KOTOPbI MOXET
paboTaThb
ABTOHOMHO U B
[MOTOKOBOM
pe>xxuMe;

2) CepBOMOTOpBI
3) AaTUMK CUJIBI
4) faTumK
pacCTOSTHUS

5) JlaTuvK LBeTa
6)
AKKyMYJISITOpHast




Oarapes

7) IlnacTukoBble
CTPYKTYpHBIE
5/IeMEHTHI,
BK/TIOUAst
rep(oprupoBaHHbI
e 27IeMeHTBhI:
Oanku, KyOuKHy,
OCH U BaJIbl,
COeJIMHUTeJIbHbIe
H/IEMEHTBI K 0CSIM,
[11eCTepHH,
MpeHa3HaYeHHbIe
/17151 CO3/jaHUSI
UepBSUYHBIX U
3yOuaThIx
nepezay,
COeJIMHUTEJ/IbHbIe
11 KperieXXHbIe
5/IEMEHThI;

7) IIporpammHoe
obecrieuenue,
MCTIOTb3yeMoe
1St
[MpOrpaMMUPOBaH
151 COOMpaeMbIX
POOOTOTEXHHUECK
X MoJesnen u
YCTPOWCTB,
/TOCTYTIHO [I1st
CKauMBaHUS U3
cety VIHTepHeT

OOpa3oBaTe/ibHbI
i Habop 110
MexaHVKe,
MeXaTPOHUKE U
POOOTOTEXHHKE

Kommnnekr s
M3yuyeHUs] OCHOB
DJIEKTPOHUKH U
POOOTOTEXHUKH
Habop mo/mkeH
ObITH
MpeHa3HaueH
/17151 TIDOBE/IEHUST
yueOHbIX 3aHSATHIA
0 3/IEKTPOHUKE U
CXeMOTEeXHHKE C
L[e/TbI0 U3yUeHUsT
Haubosee

dCTIPOCTPAaHEHHO

1 1oT.

1 1oT.




11 37IeMeHTHOU
Oasbl,
[MpYMeHsIeMOUN
171sT UH)KEHEPHO-
TEeXHUUYECKOTO
TBOpUECTBA
yualuxcs U
pa3paboTKu
yueOHbIX
Moziesiel poOoTOoB.
HabGop 1o/mKkeH
[O3BO/IATH
yualumMcs Ha
[IPAaKTHKE OCBOMTH]
OCHOBHbIE
TEXHOJIOTHU
MPOEKTHPOBAHUS
POOOTOTEXHUUECK
X KOMITJIEKCOB Ha
rpruMepe
yueOHbIX
Moziesiel poOoToB,
a TaK)Ke U3yUUTh
OCHOBHBIE
TeXHUUYECKHe
peliieHus B
obstacTH
KriOepHeTHYe CKMX
11 BCTPaBaeMbIX
CHCTEM.
B cocras
KOMIT/IEKTa
TO/DKEH BXO/IUTh
Habop
KOHCTPYKTHUBHBIX
5/IEMEHTOB [IJIs1
CcOOpKM MakeTa
MaHUITY/ISILIMOHHO
ro pobora,
KOMILIEKT
MeTasTiue CKUX
KOHCTPYKTUBHBIX
5/IEMEHTOB [I1s1
CcOOpKM MakeTa
MOOUTEHOTO
obota u T.1I.




B cocTtaB
KOMTIL/IeKTa
BXOAUT HAabOP
5/1EKTPOHHBIX
KOMITOHEHTOB [/
13yueHUs OCHOB
9/IEKTPOHUKHU U
CXeMOTeXHMKH, a
TaK)Ke KOMIIJIEKT
MPUBOZIOB U
TaTYMKOB
[pa3/IMyHOro TUIIA
/171s1 pa3paboOTKH
POOOTOTEXHUUECK
11X KOMIIJIEKCOB.
B cocrtaB
KOMIT/IEKTa
TO/DKHO BXOAUTD:
MOTOPBI C
SHKO/IEPOM - He
MeHee 2 1T,
CepBOMNPUBO/,
OO/BIIION - HE
MeHee 4 IIIT,
CepBOTIPUBO/,
MaJiblli - He MeHee
2 1T,
MH(paKpacHbI
TaTUYMK - He
MeHee 3 IIIT,
Y/IbTPa3ByKOBOM
MaTuvK - He
MeHee 3 1T,
maTurK
TeMIiepaTyphl - He
MeHee 1 IIIT,
TaTYnK
OCBEIeHHOCTH -
He MeHee 1 MIT,
Habop
5/IEKTPOHHBIX
KOMITOHEHTOB
(pe3ucTopsl,
KOHZIeHCaTOPBbl,
CBETOIHO/IbI
a3/7IMYHOTO




HOMHHA/A),
KOMIIIEKT
[TPOBO/IOB 1JIs1
becraeyHoOro
[MPOTOTHUITHPOBAH
Vis1, TI/1aTa
OecriaeyHOro
[POTOTUITUPOBAH
s, aKKYMYJISITOD
11 3apsiiHOe
CTPOUCTBO.

B cocras
KOMIL/IeKTa
TO/KeH BXOZIUTh
[pOrpaMMHpPYeMbI
i KOHTpOJLIEep,
[pOrpaMMHpPYyeMbI
i B cpefie Arduino
IDE v
AHAIOTMUHBIX
CcBOOOIHO
pacripocTpaHsieM
bIX Cpefax
pa3paboTKu.
[Iporpammupyem
bIii KOHTPOJLJIED
mo/DKeH 00/1a/1aTh
ropTamMu AiJist
[O/IK/TFOUeHHsI
LIM(PPOBBLIX U
AHA/IOrOBBIX
YCTPOMCTB,
HTepdeiicamu
TTL, USART,
[2C, SPI,
Ethernet,
Bluetooth nmu
WiFi.

B cocras
KOMII/IEeKTa
TO/KeH BXO/IUTh
MO/TyJTb
TeXHUUYEeCKOTO
3peHwus,
MpeACTaBISOLUN
coboii




BbLIYUC/TUTE/IEHOE
YCTPOWCTBO CO
BCTPOEHHBIM
MHKDOIIPOLIeCCOP
oM (KoJ1-BO sifiep -
He MeHee 4 IIIT,
yacToTa si/ipa He
MeHee 1.2 I'T'L,
o6beM O3Y - He
MeHee 512 MO,
00beM
BCTPOEHHOM
[amsIT - He
MeHee 8 I'0),
MHTEerpUpOBaHHOU
Kamepou
(MakCUManbHOE
paspelieHue
B1/1€0TI0TOKa,
repesaBaemMoro
o uHTepdeiicy
USB - He meHee
2592 x 1944 epn.)
1 ONTHYeCKOU
CHUCTEMOM.
Mogynb
TeXHUUYEeCKOTO
3peHUst 10/DKeH
00/1a/1aTh
COBMECTUMOCThIO
C pa3/InYHbIMU
[pPOrpaMMHUPYEeMbI
MU
KOHTpOJ/IJIepaMu C
[OMOILIbIO
HTEep(eicoB -
TTL, UART, 12C,
SPI, Ethernet.
Mozyiib
TeXHUUYEeCKOTO
3peHust 10/DKeH
IMeTh
BCTPOEHHOE
[porpaMMHOe
obecrieueHre Ha
OCHOBE




orepalOHHOU
cucTeMsbl Linux,
[03BOJIsIFOLL[ee
OCYILIeCTB/ISATh
HaCTPOMKY
CHUCTEeMbI
MaIIMHHOTO
00yueHust
rapamMeTpoB
HelDOHHBIX CeTel
17151 0OHApY KeHUsT
00LEKTOB,
oripesiesieHUst UX
[apamMeTpoB U
nasibHerIen

W eHTU(DUKALK.
Komruiekr
TO/DKeH
00ecrieunBaTh
BO3MOXXHOCTb
1i3yueHHsi OCHOB
pa3paboTKu
MporpaMMHBIX U
armapaTHbIX
KOMI1/IEKCOB
HXKeHepHBIX
CHCTeM, pelleHuk
B chepe
"HTepHeT
Bellleil", a TaKxe
pelieHuii B
o0sacTu
POOOTOTEXHHKH,
ICKYyCCTBEHHOTO
HTe//IeKTa U
MaIlIMHHOTO
00OyueHusl.

KomrisloTepHoe 060pyjoBaHe

1

HoyTOyk

dopMm-dakTop:
HOYTOYK;
KecTkas,
HeOoTK/II0YaeMast
K/laBUaTypa:
HaMuue;
Pycckas

acK/a/ika

3 IIT.

2 MIT.




K/1aBUATyPbI:
Hauue;
[IrnaroHanb
SKpaHa: He MeHee
15,6 nr0MMOB;
PaspelieHve
DKpaHa: He MeHee
1920 x 1080
[THUKCeJIen;
KosinuecTBo si5ep
rpoljeccopa: He
MeHee 4;
KommuecTBO
[MOTOKOB: He
MeHee 8;

bazoBasi TakTOBas
yacToTa
rpoiieccopa: He
Mmenee 1 I'T'w;
MakcrmMasibHast
TaKTOBAst UaCTOTa
rpotiieccopa: He
meHee 2,5 I'T'w;
Ks1i1-naMsTh
rpoijeccopa: He
MeHee 6 MOaiiT;
O6beM
yCTaHOBIEHHOU
OrepaTUBHOU
[MaMsITH: He MeHee
8 I'0aiiT;

O0beM

Moz ep>KUBaeMou
OrepaTuBHOM
ramsiTy (J1st
BO3MO>XHOCTH
pacIMpeHus): He
MeHee 24 ['0aiiT;
O6beM
HakonuTenass SSD:
He meHee 240
["OaiiT;

Bpemst
ABTOHOMHOI1
paboThI OT
GaTtapeu: He




MeHee 6 4acoB;
Bec HOyTOyKa C
Y CTaHOB/IEHHbIM
AKKYMY/ISITOPOM:
He Oostee 1,8 Kr;
BHelHuMiA
uHtepdeiic USB
CTaHJjapTa He
HipKe 3.0: He
MeHee Tpex
CBOOO/IHBIX;
BHelHMiA
uHtepdeiic LAN
(vcrionb30BaHue
repexoHUKOB He
[peayCMOTPEHO):
HaMuue;
Hannune
MOZy/ier v
MHTepQeicoB
(ucrionb30BaHUE
repexoiHUKOB He
[peyCMOTPEHO):
VGA, HDMI;
becnpoBoiHas
cBs3b Wi-Fi:
HaMure c
[10/1/1eP>KKOM
crangapra [EEE
802.11n vu
COBpEMEHHe®;
'Web-kamepa:
HaMuue;
MaHurysaTop
"MBIIIB":
HaMuue;
[IpeaycTaHoB/IeH
Hast
oriepal[MOHHast
cucTema C
rpaduyecKum
[10/1b30BaTe/IbCKU
M vHTepdelicom,
0OecrieunBatoLast
pabory
acrpocTpaHeHH




bIX
00Opa3oBaTeIbHbIX
17

00111e CCTEMHBIX
[PUIOKEHUM:
Ha/yue.

MO®Y (npuHTep,
CKaHep, KOMHp)

Tun yCcTpomcTBa:
MDY (dbyHKLMM
revarw,
KOTTMPOBAaHMUS,
CKaHWPOBaHU);
dopmat Oymaru:
He MeHee A4;
LIBeTHOCTB:
uepHO-0ebIi;
TexHo/0rus
revaru: ja3epHasi
MakcumasbHoe
paspeleHue
revartu: He MeHee
1200 x 1200
TOYeK;
HTepdeiicel: Wi-
Fi, Ethernet (RJ-
45), USB.

1 1oT.

1 1oT.

Tabnuya N 2

IMPO®NIHHBIV KOMIIUIEKT OBOPY/JOBAHUS

HavmeHnoBanue Kpatkue KonmvuecTtBo KonmvuecTtBo
obopyzoBaHust MIPUMEpHBIe eIUHUL] JJ151 eIUHUL] JJ151
TeXHUYeCcKue NpO(UIBHOTO NpO(UIBHOTO
XapaKTePUCTUKH KOMTIU/IEKTa KOMI1/IeKTa
(ob1reobpa3oBare | (MaTIOKOMIIEKTH
JIbHBIE ble
opraHu3aiy, He |001eobpa3oBares
SIBJISTFOIIIVE CST bHbBIE
MaJIOKOMIL/IEKTHBI |OpraHu3al[|un), e[,
M), el. U3M. W3M.
bA30BAS (OBA3ATEJIBHA S YACTH)
EcTecTBeHHO-Hay4yHasi HarpaB/ieHHOCTh
1. [LlndppoBasi |O6ecrieunBaer 3 m. 2 1IT.




maboparopust 1o
ovosorun
(yueHnueckas)

BBLITIO/THEHUE
TabopaToOpHBIX
paboT Ha ypoKax
o OMO/IOTHH B
OCHOBHOM LLIKOJIE
1 IPOEKTHO-
ricciejoBaTebCK
Ol NesiTe/TbHOCTH
yJaLuxcsl.
Kommnekranus:
becripoBoaHOM
MYJIbTUIATUUK T10
Guosorun ¢ 6-10
BCTPOEHHBIMU
TaTuMKaMHu:
/TaTunk
B/IQ>KHOCTH C
/Iara3oHoM
i3MepeHUst
0...100%

[laTunk
OCBEILIEHHOCTH C
TMara3oHoOM
i3MepeHUs He
y>ke yem ot 0 f0
180000 5k
arurk pH c
1ara3oHoOM
1i3MepeHUs He
y>ke yeM ot 0 10
14 pH

/TaTunk
TeMIiepaTryphbl C
Iara3oHoOM
1i3MepeHUs He
y>ke yeM ot -20
mo +140 C
/TaTunk
5/1eKTPOIPOBOAUM
OCTHU C
TMara3oHaMu
i3MepeHUs He
y>ke yem ot 0 f0
200 mxkCwm; ot 0
imo 2000 MmxCwm; oT

0 10 20000 MKCM




[laTunk
TeMIiepaTyphbl
OKpY>KaroLen
Cpefbl C
TMara3oHoOM
i3MepeHUs He
y>ke ueM ot -20
imo +40
AKcecCyapbl:
Kabens USB
COeJMHUTEJIbHBIN
3apsHoe
YCTPOWCTBO C
Kabesiem
miniUSB

USB Apanrep
Bluetooth 4.1
Low Energy
Kpatkoe
PYKOBOZCTBO 110
SKCIUTyaTalyu
L poBOH
maboparopuu
[Tudposas
Bli/leoKamepa C
MeTaslInue CKUM
[LITAaTHBOM,
pa3spellieHue He
MeHee 0,3 Mnukc
[IporpammHOe
obecrieueHre
MeToanueckue
peKoMeH 1Ly He
MeHee 30 paboT
YIiakoBKa
Hannune
PYCCKOSI3bIYHOTO
caunTa
Mo/epKKH,
Ha/uue
BI1/I€ODOJIMKOB.

[Tudposas
maboparopusi o

XUMUU
(yueHnueckas)

ObecrieurBaeT
BBITIO/THEHUE
TabopaTopHBIX
paboT Mo XUMUHU

Ha ypOKax B

3 IIT.

2 IIT.




OCHOBHOM LLIKOJIE
1 IPOEKTHO-
HiCC/iel0BaTeNbCK
Ol NesiTe/TbHOCTH
yJaruxcs.
Kommniekraius:
becripoBoaHOM
MYJIbTUIATUUK T10
XUMUU C 4-M51
BCTPOEHHBIMU
TaTYNKaMU:
laTuvk pH c
Tara3oHoM
i3MepeHUs He
y>ke yem ot 0 0
14 pH

[]aTuMK BBICOKOU
TeMIlepaTyphbl
(TepMomnapHbIN) C
Mara3oHoM
3MepeHUs He
y>ke yeM ot -100
no +900 C
[TaTunk
5JIEKTPOIIPOBOAUM|
OCTH C
Tara3oHaMu
i3MepeHUs He
y>ke yem ot 0 f0
200 mkCwm; ot 0
imo 2000 MmxCwm; oT
0 1o 20000 MKCM
[laTunk
TeMIiepaTyphbl
[/IaTUHOBBIN C
Mara3oHoM
3MepeHUs He
y>ke yeM ot -30
no +120 C
OTaenbHbIE
TaTYNKU:

/TaTunk
ONTHUYECKOU
[JIOTHOCTH 525
HM

AKceccyapbl:




Kabens USB
COeTMHUTE/TbHBIMN
3apsigHOe
YCTPOWCTBO C
Kabesiem
miniUSB

USB Apantep
Bluetooth 4.1
Low Energy
Kparkoe
PYKOBOZICTBO T10
SKCILTyaTalyu
LdpoBoit
Taboparopuu
HaGop
TabopaTopHO
OCHACTKU
[IporpammHOe
obecrieueHre
MeToanueckue
peKoMeH 1Ly He
MeHee 40 paboT
Hanmune

Py CCKOSI3bIYHOTO
caiTa Mo/ Jep>KK1
Hannune

BH/1€0POJIMKOB.
[Tudposas O6ecrieunBaeT (3 IIT. 2 1IT.
TabopaTopusi 10 [BBITIO/THEHHE
(r3vike SKCIEePYMEHTOB
(yueHnueckas) |0 TeMaM Kypca

(hU3KKU.

Komriekranus:

becrnpoBogHOM

My/BTH/IaTUMK 110
(br3vike C 6-10
BCTPOEHHBIMU
TaTuMKaMu:
[TudpoBoit
TaTurK
TemriepaTyphl C
/11arna3oHoM
Vi3MepeHus He
y>ke yeM ot -20
o 120 C

[TludbpoBor




TaTurK
a0COMIOTHOTO
aBeHus C
1ara3oHoOM
i3MepeHUs He
y>xe ueM ot 0 10
500 kIla

/TaTunk
MarHUTHOTO OIS
C iYiara3oHoM
1i3MepeHUs He
y>ke yeM ot -80
ino 80 mTn
/TaTunk
HaTpsKeHUsI C
arasoHaMu
1i3MepeHUs He
y>Ke ueM OT -2 [10
+2 B; or -5 g0 +5
B; ot -10 o +10
B; ot -15 1o +15
B

/laTunK TOKa He
y>Ke ueM oOT -1 110
+1 A

[TaTunk
aKcesiepoMeTp C
[oKasaTesisiMU He
MeHee yem: +/- 2
g, +t/-4g +/-8¢
OTtnenbHbIE
yCTPOMCTBA:
USB
ocuusiorpad He
MeHee 2 KaHasa,
+/- 100 B
AKcecCyapbl:
Kabens USB
COeJMHUTEJIbHBIN
3apsiiHoe
YCTPOWCTBO C
Kabesiem
miniUSB

USB Apanrep
Bluetooth 4.1
Low Energy




KoHCTpyKTOp [/151
[poBeieHUst
SKCTIepPYMEeHTOB
Kparkoe
PYKOBOZICTBO T10
SKCILTyaTalyu
LdpoBoit
Taboparopuu
[IporpamMmHoOe
obecrieueHre
MeTtorueckure
peKOMeH/1aLiuU
(40 pabor)
Hannune
PYCCKOSI3bIYHOTO
caliTa rnojJiep>KKu
Hanune
BU/1€0DOJTMKOB.

KomnbroTepHOe 000pyj0BaHHe

4.

HoyTOyk

dopmMm-hakTop:
HOYTOYK;
PKecTkas,
HeOoTK/IroYaemast
K/laBHUaTypa:
Ha/uue;
Pycckas
packiazka
K/IaBUATyPbI:
HaMuue;
[naroHanb
SKpaHa: He MeHee
15,6 g10iiMOB;
PaspelieHve
DKpaHa: He MeHee
1920 x 1080
[TMKCesIel;
KosinuecTBo si7ep
rporeccopa: He
MeHee 4,
KosimuecTBO
[IOTOKOB: He
MeHee 8;

ba3oBasi TakTOBas
uacToTa
rporjeccopa: He

meHee 1 I'T'1y;

3 IIT.

2 IIT.




MakcrmasibHast
TaKTOBasi 4aCTOTa
rpolieccopa: He
MeHee 2,5 ['T';
Ksm-nmamsth
rpotiieccopa: He
MeHee 6 MOatiT;
O6BeM
YCTaHOBIEHHOU
OrepaTMBHOM
aMsITH: He MeHee
8 I"0aiir;

O0beM
[o/11ep>KuBaeMoi
OrepaTUBHOU
rnamsTy (s
BO3MO)KHOCTU
paclvpeHys): He
MeHee 24 ['0aiiT;
O6BeM
HakornuTenst SSD:
He MeHee 240
['0aiiT;

Bpewms
ABTOHOMHOM
paboThI OT
Oarapeu: He
MeHee 6 UacosB;
Bec HOyTOYyKa C
yCTaHOB/IEHHBIM
AKKYMY/ISITOPOM:
He Oostee 1,8 Kr;
BHewrHuim
rHTepdeiic USB
CTaH/apTa He
Hike 3.0: He
MeHee Tpex
CBOOO/IHBIX;
BHewrHui
HTepdeiic LAN
(ucrionb30BaHUE
[epexoJHUKOB He
[peyCMOTPEHO):
Ha/Muue;
Hanmuue
MozlyJier 1




HTepdelicoB
(vcronb30BaHue
repexoHUKOB He
[peayCMOTPEHO):
VGA, HDMI;
becrnipoBoziHas
CBa3b Wi-Fi:
HaMuue ¢
[OA1eP>KKOM
craHgapra [EEE
802.11n nnu
COBpEMeHHee;
'Web-kamepa:
Hauue;
MaHUyaTop
"MBILLB"":
HaMuue;
[TpeaycTaHOB/IeH
Hasi
oriepaLvoHHas
cucTema C
rpaguueckum
[10/1b30BaTe/IbCKU
M UHTep(ericoMm,
06ecrieunBaroIast
pabory
[pacrpocTpaHeHH
bIX
0Opa3oBareTbHBIX
141

00111 CUCTEMHBIX
[IPUJIO’KEHUI:
HaMuue.

M®Y (nipuHTep,
CKaHep, KOTHp)

Tun ycTpoicTBa:
M®Y (dbyHKIM
reyvarw,
KOTIMPOBaHMUs,
CKaHUPOBaHUs);
dopmar Oymaru:
He MeHee A4;
[|BETHOCTB:
uepHO-06ebIif;
TexHosorus
reyvaru: jia3epHasi
MakcrmManbHoe

aspelieHue

1 1T,

1 1T,




reuyaTy: He MeHee
1200 x 1200
TOYEK;
nTepdericbr: Wi-
Fi, Ethernet (RJ-
45), USB.

OINIOJIHUTEJIBHOE ObOPYJOBAHUNE

E.cTecTBeHHO-HayuyHasl HallpaB/AeHHOCTh

1.

Lludposas
maboparopwusi 1o

Ouosorun
(yueHnuecKast)

ObecrneurBaeT
BBLITIOJTHEHHE
TabopaToOpHBIX
paboT Ha ypoKax
o OMOJIOTHY B
OCHOBHOM 11IKOJIe
11 TIPOEKTHO-
riccejoBaTenbCK
Ol [esiTe/IbHOCTH
yJaIuXcsl.
Kommnekrarus:
becrnipoBoiHOM
MyIBTUATUUK T10
Guosiorun ¢ 6-10
BCTPOEHHBIMU
TaTuMKaMu:
[TaTunk
B/IQ>KHOCTH C
Taria30HOM
i3MepeHUst
0...100%
[laTunk
OCBEILIEHHOCTH C
/TMara3oHoOM
1i3MepeHUs He
y>ke yem ot 0 70
180000 nx
arurk pH c
Taria30HOM
1i3MepeHUs He
y>xe ueM ot 0 10
14 pH

/TaTunk
TeMIiepaTtyphbl C
Taria30HOM
1i3MepeHUs He
y>ke ueM ot -20
o +140 C

1 1oT.

1 1oT.




[laTunk
5/1eKTPOIIPOBOAUM|
OCTU C
mara3oHaMu
i3MepeHUs He
y>xe ueM ot 0 10
200 MkCwMm; ot 0
imo 2000 MmxCwm; oT
0 mo 20000 MkCm
/TaTunk
TeMIiepaTyphbl
OKpY’Karolllein
CpeJibl C
Mara3oHoM
1i3MepeHUs He
y>ke yeM ot -20
imo +40
AKceccyapbl:
Kabens USB
COeTMHUTE/TbHBIMN
3apsigHOe
YCTPOWCTBO C
Kabesiem
miniUSB
USB Apantep
Bluetooth 4.1
Low Energy
Kparkoe
PYKOBOZICTBO 10
SKCILTyaTalyu
LdpoBoit
Taboparopuu
[{rudposas
BU/leOKaMepa C
MeTasinye CKuM
[LITaTUBOM,
paspelilieHue He
MeHee 0,3 Mmukc
[IporpamMmHoOe
obecrieueHre
MeTtorueckure
[peKOMeH1alliy He
MeHee 30 pabor
YTakoBKa
Hanmune

Y CCKOSI3bIYHOTO




caiiTa
[10/1/1€P>KKH,
Hauue
BU/1€0POJTMKOB.

[Tudposas
maboparopusi 1o

XUMUH
(yueHnueckas)

ObGecreurBaeT
BbITTO/THEHUE
TabopaTOpHBIX
paboT 1o XuMuu
Ha ypoKax B
OCHOBHOM 11IKOJIe
11 IPOEKTHO-
ricce0BaTenbCcK
OU [esiTeJIbHOCTH
yJaluxcs.
Komriekranus:
becrnpoBogHOM
MyIBTUATUMK T10
XUMUHU C 4-Ms1
BCTPOEHHBIMU
TaTYNKaMu:
TaTuuk pH c
/1ara3oHoOM
1i3MepeHUs He
y>xe yeM ot 0 10
14 pH

[IaTuMK BBICOKOM
TeMIiepaTyphbl
(TepmornapHsiii) C
Taria30HOM
i3MepeHUs He
y>ke uem ot -100
imo +900 C
[laTunk
5/1eKTPOITPOBOAUM|
0CTU C
/TMara3oHaMu
1i3MepeHUs He
y>xe yeM ot 0 10
200 MkCwMm; oT 0
imo 2000 MmxCwm; oT
0 1o 20000 MKCMm
[TaTunk
TeMIiepaTyphbl
[/1TaTUHOBBIN C
Tara30HOM

M3MeEpEeHHs He

1 1oT.

1 1oT.




y>ke ueM ot -30
imo +120 C
OTtnenbHbIE
TaTYNKU:
[laTunk
OTNTUYeCKOU
[JIOTHOCTH 525
HM
AKcecCyapbl:
Kabesns USB
COeJMHUTEJIbHBIN
3apsHoe
YCTPOWCTBO C
Kabenem
miniUSB

USB Apanrep
Bluetooth 4.1
Low Energy
Kpatkoe
PYKOBO/ICTBO TIO
SKCIUTyaTalyu
L poBOH
maboparopuu
Habop
mabopaTopHoi
OCHACTKU
[IporpamMmHoOe
obecrieueHre
MeTtorueckure
[peKOMeH1alliy He
MeHee 40 pabor
Hannune
PYCCKOSI3bIYHOTO
caliTa rnojJiep>KKu
Hanmune
BU/1€0DOJTMKOB.

[Tudposas
maboparopusi 1o

(bui3vike
(yueHnueckas)

O06ecrnieunBaeT
BbITTO/THEHUE
SKCIIePUMEHTOB
[0 TeMaM Kypca
(br3KKU.
Komruiekranusi:
becnipoBogHOM
MYJIbTUIATUMK T10
(bu3vike C 6-10

BCTDOE€HHBIMUH

1 1oT.

1 1oT.




TaTYNKaMU:
[TudpoBor
TaTYnK
TeMIieparypsl C
Tara3oHoM
1i3MepeHUs He
y>ke ueM ot -20
imo 120 C
[{udposoit
TaTYnK
abCOJTIOTHOTO
laBeHus C
Tara3oHoM
1i3MepeHUs He
y>ke yem ot 0 0
500 kIla

[laTunk
MarHUTHOTO T0JISI
C AUarna3oHoM
Vi3MepeHUs He
y>ke ueM ot -80
imo 80 MmTn
[laTunk
HarpsbkKeHusi C
Tara3oHaMu
13MepeHUs He
y>Ke yeMm oT -2 710
+2 B; oT -5 10 +5
B; oT -10 1o +10
B; ot -15 1o +15
B

/laTurK TOKa He
y>Ke yem ot -1 10
+1 A

[laTunk
aKcesiepoMeTp C
[OoKa3aresisiMU He
MeHee yeMm: +/- 2
g, +/-4g +/-8¢
OTaenbHbIE
YCTPOMCTBaA:
USB
ociuiorpad He
MeHee 2 KaHaJla,
+/- 100 B
AKceccyapbl:




Kabens USB
COeTMHUTE/TbHBIMN
3apsigHOe
YCTPOWCTBO C
Kabesiem
miniUSB

USB Apantep
Bluetooth 4.1
Low Energy
KoHcTpyKTOp A1/151
rpoBeJeHNst
SKCIIePUMEHTOB
Kpatkoe
PYKOBO/ICTBO TIO
SKCIUTyaTalyu
L poBOH
maboparopuu
[IporpammHOe
obecrieueHre
MeToanueckue
peKoMeHAaLun
(40 pabor)
Hanmune

Py CCKOSI3bIYHOTO
caiTa Mo/ Jep>KK1
Hannune
BI1/1€ODOJIMKOB.

[Tudposas
maboparopusi o

(buzmonoruu
(MpodubHbIN
YPOBEHD)

ObecrieurBaeT
rpoBesieHue
ViCccieJOBaHUS T10
(hyHKIIMOHHMPOBaH
151%0)
ues0BeYeCKOro
OpraHusma.
Komriekranus:
becrnpoBogHOM
My/BTH/IaTUMK 110
(br3ronoruu c 5-
[0 BCTPOEHHBIMU
TaTuMKaMu:
[laTunk
apTepuasbHOro
inaBnenus (0...250
MM PT. CT.)
/TaTuuK mysbca ¢

H1aria30HOM

1 1T,

1 1T,




V3MepeHUs He
y>xe ueM ot 30 fj0
200 ya/MuH
/TaTunk
TeMIleparypbl
Tesia C
IarasoHoOM
Vi3MepeHUs He
y>Ke uem ot +25
imo +40 C

[]aTurK 4aCcTOThI
/IbIXaHUS C
IarasoHoOM
1i3MepeHUs He
y>ke yem ot 0 0
100 uMKI0B/MUH
[laTunk
YCKOpeHUs C
rokasaresisiMu +/-
2¢g, +/-4g;,+/-8
g
OTaenbHbIE
YCTPOMCTBaA:
[TaTunk OKI' ¢
IarasoHoOM
13MepeHUs He
y>ke ueM ot -300
ino +300 mMB)
arurk pH c
[ara3oHoM
V3MepeHUs He
y>xe yeM ot 0 10
14 pH

/laTurk cuomep
C iara3oHOM
Vi3MepeHUs He
y>ke ueM ot -40
imo 40 H

[laTunk
OCBELLeHHOCTH C
Iaras’oHoOM
Vi3MepeHUs He
y>ke yem ot 0 f0
180000 nx
AKcecCyapbl:
Kabens USB




COeJMHUTEJIbHBIN
3apsHoe
YCTPOWCTBO C
Kabeem
miniUSB

USB Apanrep
Bluetooth 4.1
Low Energy
KoHCTpyKTOp [/151
[poBeieHUst
9KCTIepPYMEeHTOB
Kparkoe
PYKOBOZICTBO 10
SKCILTyaTalyu
LdpoBoit
Taboparopuu
[IporpamMmHoOe
obecrieueHre
MeTtorueckue
[peKOMeH1aliiy He
MeHee 20 pabor
Hanune
PYCCKOSI3bIYHOTO
caliTa rnojJiep>KK1
Hanmune
BU/1€0POJTUKOB.

[Tudposas
maboparopusi 1o

DKOJIOI'M

ObecreurBaeT
MpoBe/ieHue
yueOHOTOo
HKOJIOTMYECKOT0
MOHUTOPHHTA
MHCTPYMEHTA/TbH
BIMU METO/IaMH.
HabGop
MPUMeHSIeTCS TIPU
M3yUYeHUH
5KOJIOTHH,
Ouosioruuy,
XIMUH,
reorpauy u
MpYPOJOBe/IeHNs,
a TaKKe JIIst
TH/TUBH/Tya/TbHBIX
MCC/ieJOBaHUS U
[MPOEKTHOU

esaTe/JIbHOCTHU

1 1oT.

1 1oT.




[LIKOJIbHHKOB.
Kommnekranus:
becripoBoaHOM
MYJIbTUIATUUK T10
5KOJIOTHYEe CKOMY
MOHUTOPUHIY C 8-
F0 BCTPOEHHBIMU
TaTYNKaMHu:
/laTunK HUTpAaT-
IOHOB

[laTurK X10puj-
IOHOB

arurk pH c
1ara3oHoM
3MepeHUs He
y>xe yeM ot 0 10
14 pH

/TaTunk
BJI&YKHOCTH C
[ara3oHoM
3MepeHUst
0...100%

[laTunk
OCBELLeHHOCTH C
Tara3oHoM
13MepeHUs He
y>ke yem ot 0 f0
180000 nx
[laTunk
TemMIieparypsl C
Tara3oHoM
Vi3MepeHUs He
y>ke ueM ot -20
imo +140 C
[laTunk
5/1eKTPOIIPOBOAUM
OCTH C
IrarasoHaMu
3MepeHUs He
y>xe yeM ot 0 10
200 MkCwMm; ot 0
imo 2000 MmxCwm; oT
0 mo 20000 MkCm
/TaTunk
TeMITepaTyphbl
OKpY>Karollen




CcpeJibl C
1Mara3oHoOM
3MepeHUs He
y>ke yeM ot -20
o +50 C
OTaenbHbIE
TaTYNKU:
/TaTurK 3ByKa C
(dbyHKLMel
MHTerpUPOBaHUs
C AUarna3oHoM
113MepeHUst
UaCTOT He MeHee
uem ot 50 I'; 10 8
KI'L;
/TaTunk
BJ/I&YKHOCTH
[OYBBI C
Tara3oHoM
Vi3MepeHUs He
y>ke yem ot 0 f0
50%
[laTunk
K1C/I0pOja C
Tara3oHoM
r3mepeHus ot 0
o 100%
/TaTunk
ONTHUYECKOU
[JIOTHOCTH 525
HM
/TaTunk
ONTHUYECKOU
rioTHOCTH 470
HM
/TaTunk
TypOuarMeTp C
1ara3oHoM
3MepeHUs He
y>xe yeM ot 0 10
200 NTU
/JaTumK OKuCH
yriepoza C
/Iara3oHoM
3MepeHUs He
ke uem ot 0 10




1000 ppm
AKceccCyapbl:
Kabens USB
COeTMHUTE/TbHBIMN
(2 wr.)
3apsiHoe
YCTPOWCTBO C
Kabeem
miniUSB

USB Apanrep
Bluetooth 4.1
Low Energy
CrepykeHb AJ1s1
3aKperyieHUst
/TaTUMKOB B
[LITaTUBE
Kpatkoe
PYKOBO/ICTBO TIO
SKCIUTyaTalyu
L poBOH
maboparopuu
[IporpammHOe
obecrieueHre
MeToanueckue
peKoMeH 1Ly He
MeHee 20 paboT
YIiakoBKa
Hannune
PYCCKOSI3bIYHOTO
caiTa
Mo/JiepKKH,
Ha/uue
BI1/1€ODOJIMKOB.

MUKPOCKOI
LidpoBoi

Ty MUKpOCKOIa:
OuoToruue CKui
Hacagka
MUKPOCKOIIa:
MOHOKYJISIpDHast
HasHaueHwue:
mrabopaTopHbIv
MeTo

M CC/IeJOBaHUS:
CBeTJ/IOe ToJie
Marepuarn
OITUKMU:

OIITHYeCKOe

1 1T,

1 1T,




CTEKJIO
YBe/MueHue
MUKPOCKOTIIa,
Kpat: 64 - 1280
Okyssapel: WEF16x
OOLEKTUBEL: 4X,
10x, 40xs
(moAnpy>XMHEHHbI
1)
PeBosibBepHast
CO/I0BKA: Ha 3
00BLeKTHBa

TWvI1 1o, CBeTKU:
3epKasio Win
CBETOAMO/]
PacnonoykeHue
[MOZCBETKU:
BepxHsis U
HIKHSIS
Marepuan
KOpITyCa: MeTasll
[TpegMeTHBIN
cTo/uK, MM: 90
M cTOuHUK
uTanus: 220
B/50 I'

Uuciio
Meramnukcesnei: 1

Habop OI'D 1o
XUMUN

B Habop BXOAST
BeChbI
mabopatopHbie
hieKTpoHHbIe 200
I, CIUPTOBKA
maboparopHas,
BOPOHKA
KOHHYeCKas,
rasouka
CTeKJIsIHHas,
rmpobupka I1X-14
(10 wTyK), cTakaH
BBICOKMM C
Hocrkom BH-50 ¢
MeTKOM (2
[ITYKW), LIATUHAD
3MepPUTEJTbHbIN

2-50-2

1 1oT.

1 1oT.




(CTeK/ISIHHBIM, C
[pUTEepTOH
KDBIIIIKOM ),
[IITaTUB [JIs]
MpoOupoK Ha 10
rHe3[|, 3aKUM
[MPOOHPOUHBIH,
[11r1aTe/b-/10)Keuka
(3 wTykn), Habop
(hr1akoHOB 151
XpaHeHusi
PacTBOPOB U
peakTHUBOB
(o6veM dhakoHa
100 ms1 - 5
KOMIUIEKTOB I10 6
[ITyK, 00BeM
cbnakona 30 mi -
10 KOMI/IeKTOB T10
6 IITYK), LWIAHID
I3MepHUTe/IbHBIN C
HocukoM 1-500 (2
[ITYKH), CTaKaH
BbICOKHM 500 M1
(3 wTykn), Habop
eplLeil 7151 MbITbSI
rocyzbl (epi AJist
MBIThsI TTPOOHPOK
- 3 LUITYKH, epLi
/171sT MBITBST KOJIO -
3 IITyKW), Xanar
Gesbiii x/6 (2
[LITYKH), IepYaTKu
pe3rHOBbIe
XUMUUeCKUe
cToviKue (2
[LITYKH), OUKH
3allUTHbIE,
(bUTBTPBI
bymarkable (100
[ITYK), TOproyee
/17151 CTUPTOBOK
(0,33 n).

B coctaB Habop
BXOZSIT peaKTUBBI:
A TFOMUHIM,




bKeJie30, CoJIsTHast
KICJI0Ta,
MEeTH/IOPaHXK,
dbeHondTaneuH,
aMMMaK,
[epOoKCHU/
BO/IOPOZIA, HUTpAT
cepebpa u
pyTrHe; B 001eit
C/IO)KHOCTH - 44
Pa3/INYHbIX
BeIleCTB,
MICTIO/Tb3yeMbIX
/T71sT COCTaB/IeHUsT
KOMIIJIEKTOB
PEaKTUBOB IPU
MpOBe/IeHUH
HK3aMeHal[OHHbI
X SKCTIepUMEHTOB
10 KypCy
[LIKOJIbHOM
XUMUU.

YuebOHast
maboparopusi 1o
HeUpPOTeXHOIOTUHA

B cocTaB BXOAAT:
Cencop Tun 1 He
MeHee 1 IIT.,
obecrieuriBaeT
BO3MO>XHOCTh
perucTpaLuu
CUTrHaIa
S/IeKTpUUe CKON
AKTUBHOCTH
MBILLIL]
(s1ekTpoMuorpam
MbI, OMI).
Pervcrpanus
TOJKHA
0CYILL[eCTB/ISIeTCS
HeWHBA3WBHO,
CyXHUMU
5/1eKTPOZ,AMU.
B03MOXXHOCTBIO
KperieHusl K pyKe
uesI0BeKa, uTo
TOJPKHO /1aBaTh
BO3MO>XHOCTh

E€rmCTpUupOBaTh

1 1oT.

1 1oT.




HJIEKTPUYECKYIO
AKTUBHOCTH
MBILIIBI B
00s1acTH, HaJ
KOTOpOU
pacrionaraeTcs
KperuieHue. [1pu
HaTIPSKeHUH
MBIILILIBI 1O/DKHA
ObITH 0becreueHa
BO3MO)XHOCTD
HaO/TIOIeHNs
MyYHOCTH
curHasna (T.e.
MPUCYTCTBUE
OMI'), npu
pacc/abyieHuH
MBILIIBI - ee
OTCYTCTBHE.
Cencop Tun 2 He
MeHee 1 I0T.,
obecrieurBaeT
BO3MO>XHOCTb
pervucTpanuu
CUrHaa
(hoToruieTH3Morpa
MMBbI (DI
OMTUYE CKUM
myTeM, 3a CYeT
13MeHeHus
OTPa’KeHHOTO OT
KPOBEHOCHBIX
COCY/IOB CBeTa,
00BEM KOTOPBIX
13MEeHSIeTCSI TIOf]
BO3/leiiCTBUEM
[1y/IbCOBOM
BOJTHbI. CeHCOop
TOJDKEeH OBbITh
obecrieueH
BO3MO)KHOCTBIO
KpeTieHUst K
MOZyIIIeyKe
Masbija ueoBeKa.
Cencop Tun 3 He
MeHee 1 11IT.,




obecrieurBaeT
BO3MO>KHOCT:
pervcTpaLuu
CUTHasIa
5/1eKTPOKAapAUOrD
ammbl (OKT') He
IHBa3UBHBIM
criocobom;
pervcTpauyu I, 11
u 111 oTBefeHM;
MO/IK/TFOUeHH s
D/IEKTPOZIOB K
CeHcopy C
[OMOIIIbIO
COe/JUHUTE/IbHBIX
[POBO/IOB,
000pY/10BaHHBIX
TouchProof
pa3beMaMu.
Cencop Tun 4 He
MeHee 1 1T.
obecrieurBaeT
BO3MO>KHOCTb:
pervucTpanuu
CUTHaJa KOXKHO-
rajibBaHUUe CKOU
peakiuu (KIT'P),
pervcTpaiys
KOTOpPOTO
OCYIIeCTBIISIETCS
Ha TTOCTOSIHHOM
TOKe;
MOJK/TFOUeHHUsT K
TesTy uesioBeka C
MOMOILbIO CYyXUX
H/IeKTPOJIOB,
MOJK/TF0UeHre
KOTOPBIX K
CeHCOopY
OCYIIeCTBIISIETCS
C TIOMOLL[bIO
TouchProof
pa3beMoB.
Cencop Tun 5 He
MeHee 1 I0T.,
obecrnieurBaeT




BO3MO>KHOCTb:
pervucTparuu
CUTHasa
S/IeKTpUUe CKOU
AKTUBHOCTH
Mo3ra (331) c
MOMOILbIO CYyXUX
HeHBa3UBHbBIX
5/1eKTPO/IOB;
pervucTparuu
S/1eKTprYe CKOU
AKTUBHOCTH
pa3HbIX Jo/ien
MO3Ta;
MOK/TFOUeHHsI
D/IEKTPOZIOB K
CeHCopy C
[OMOIIIbIO
COe/JUHUTE/IbHBIX
[POBO/IOB,
000pY/10BaHHBIX
TouchProof
pa3beMaMu;
3aKperIeHUst
5/1IeKTPOZIOB Ha
[MOBEPXHOCTU
[OJIOBBI.

Cencop Tun 6 He
MeHee 1 I0T.,
obecrieurBaeT
BO3MO>KHOCTb:
pervucTpanuu
CUTHasa
Ko/1e0aHus

Py HOM KJIE€TKA
(Cencop
TbIXaHWS);
oripesiesieHUst
UaCTOThI
TEIXaHUSI.
YCTpPOUCTBO AJ1s1
cOopa JJaHHBIX OT
CEeHCOPOB U
repejauy Ha
[epCOHA/IbHBIN
KOMITbIOTED




obecrieurBaeT
BO3MO>XHOCTh
cOOopa JJaHHBIX OT
[MO/IK/TFOU€HHBIX K
HEeMy CeHCOPOB U
OTIIPaBKY

[OJTy YeHHBIX
imaHHbIX Ha [TK.
[TogkmroueHne
LIeHTPa/IbHOTO
Mozyns K I1IK ¢
romonsro USB-
KabOeJisi.
LleHTpanbHBIN
MO/Zy/Ib UMeeT He
MeHee 1 IIT.:
ra/bBaHUYECKYHO
r3onsuuio ot [TK.
[leHTpabHBIN
MO/yJTb
obecrieurBaeT
BO3MO>XHOCTh
0/JHOBPEMEHHOI'0
[MOK/TFOUEeHUS
BILJIOTH 710 4
CEeHCOPOB.
Kaxpiv 13
BXO/]0B
[leHTpanbHOTO
MO/yJisl UMeeT
ra/bBaHUYECKYHO
130510
(obecrieueHue
Me>KKaHa/IbHOM
ra/bBaHUYe CKOM
30JISILUN).
[TogkmroueHne
CeHCOPOB K
[leHTpasibHOMY
MO/TYJTHO
0CYILL[eCTB/ISIeTCH
C TIOMOILbIO
CrierMajau3upoBaH
HbIX pa3beMOB
turia LEMO,
00eCIieunBaroLIMX




[MpaBUILHOCTD
[TO/IK/TFOUEHMSI
pasbeMa 1
CHDKAIOILAX PUCK
C/Ty4aliHOTO
KacaHUS
pa3LeMoB
TOKOTIPOBO/SIIIINX
JacTel, a TakKKe
00eCIIeunBaroLIX
3alUTY OT

He CaHKIIMOHHPOB
QHHOTO
[MO/IK/TFOUEHHUS K
[MPOU3BOIbHBIM
YCTPOMCTBaM.
Moy
"Knonka" He
MeHee 1 I0T.,
obecrieurBaeT
BO3MOYKHOCT:
pa3MeTKu
perucTpupyeMbIx
CUT'HAJIOB U
OTMeuaTh He
MeHee 3-X
pa3/TIMUHBIX
KaTeropuu
COCTOSTHUU.
YCTpOCTBO,
BXOJsIIIee B
COCTaB
maboparopuu,
TOJDKHO
00OecrieurBaTh
BO3MO)XHOCTh
perucTpanyu
apTepuaibHOTO
TaB/IeHus.
[IporpammHOe
obecrieuenue
(manee - I10).
[10/mKHO
00ecrieurBaTh
BU3yaIU3aliio U
00paboTKy




perucTpupyeMbIx
CUTHAJIOB.
[71aBHOE OKHO
[pOrpaMMbl
/TOJKHO COCTOSITh
113 BKJIa/I0K,
KaKzasi 13
KOTOPBIX
CoZepKUT Habop
rpauKoB,
He0OX0JUMBIX
17151 0TOOpaXkKeHust
Tpebyemotii
H(pOpMaLK.
/lo/mKHa UMeThCS
BK/1aZIKa /151
0/JHOBPEMEHHOT0
rpocMoTpa
CUTHaJsa Co BCex
CEeHCOpOB,
0[JHOBpEMEHHO
MO/IK/TFOYeHHBIX K
[leHTpasibHOMY
MOZY/THO.

JTO
oOecrieunBaeT
BO3MO)KHOCTh
MHOTOKaHa/IbHOTO
(monurpacduuecko
ro) pexxruma
paboThI
yCTPOMCTBA.
Taxoke TO/KHBI
IMEeTbCsI BK/IaIKU
hnt
Bl3ya/TM3aliuu
CUTHAJIOB OT
ceHcopoB OMI,
@IIT, OKI, KI'P,
D3I, ceHcopa
/TbIXaHMS,
KHOTIKH; @ TaKxke
[POM3BOAHBIX
rpaykoB, Ha
KOTOPBIX
BH3Ya/IU3UPYIOTCS




crielji(pUUHbIe
/1715 TOTO U/
MHOTO CHT'Hasa
Be/TMUMHBI.

1O gomkHO
/1aBaTh
BO3MO>KHOCTh
Bl3ya/iM3aliuu U
00paboTKH
perucTpupyeMbIx
CUTHAJIOB, a
IMEHHO:

- OMI:
Bl3ya/u3alust
CUTHaJsIa, CIIeKTP
CUTHasa,
AMITTUTY/IHbIN
TpUrTep

- OI1T™:
Bl3yaTu3aLust
CUTHaJsa, CrieKTpa
CUTHasa,
TaxorpaMMBbl,
rpaduk mysnbca
- OKI:
Bl3ya/Tu3aLust
CUTHaJsa,
TaxorpaMMBbl,
rpacduk mynbca
- KI['P:
BU3yau3aLus
CUTHasa

- D0l
Bl3yaTu3aLust
CUTHaJsIa, CIIeKTP
CUTHasa,
aMIUIATYZA
anbQa-puTma,
amruuTyga Oeta-
puUTMa.

- CeHcop
/TBIXaHUSI:
BU3yanu3aLus
CUTHasa,

- KHormka:
BH3yaiM3alust




CUTHasIa pa3MeTKU
[10 momkHO
IMeTh
BO3MOXXHOCTb
KacTOMU3ALUU U
HacTtporiku [10
hnt
5((eKTHBHOTO
0TOOpa)keHusT
rpaduKoB:
HaCTPOWKa 1BeTa,
BLIOOD
rapameTpoB [i/s
aHa/M3a, BEIOOD
0TOOpa’kaeMbIX
rpauKoB,
MacInTabrpoBaHU
e rpa¢ukos. [10
TOJDKHO UMETh
BO3MOXXHOCTb
3aricu U
BOCTIPOU3BE/|eHUS
perucTpupyeMbIx
CUTHAJIOB.
B03MOXXHOCTB
HaCTPOWKHU
rapamMeTpoB
(bynbTpaLu
CUTHaJsa C
MOMOLLbI0
(bUIbTPa HYPKHUX
uacToT, (UIBTPa
BBICOKMX 4aCTOT,
10/I0COBOTO
bubTpa,
pe’KeKTOPHOTO
dbunbTpa.

C 11e/1b10
yAoOCTBa aHamM3a
CUTHasa, J0/DKHA
IMeThCS
BO3MOXXHOCTb
3arcu
perucTpupyeMbIx
CUTHA/IOB B haiin,
C ocsieiyrouien




BO3MO)KHOCThBIO
X
[0C/IeIYIOIIEro
BOCITPOM3Be/[eHUs
B nanHoMm 110
(uMuUTHPYS
PEerrCTparyio
CUrHajIa B
pexxumMe
peasibHOTO
BpeMeHM).

B cocrase:
MeToueCKre
MaTepuasIbl JIIsl
yuuTess u
0OyUaroIuXxcs,
OIHCaHUe
MOZK/TFOUeHHsT
CEeHCOpOB
maboparopuu,
MHCTPYKIMHU T10
MCTT0/Tb30BaHUIO
10, onucanue
TabopaToOpHBIX U
MpaKTHUeCKUX
paboT, KoTopoe B
TOM UKCJIe
COZIEPIKUT
Mpe3eHTal[MOHHbI
e MaTepuaJIbl.
YriakoBKa/
KOopoOKa
maboparopuu
TO/DKHA
0bOecrieunBaTh
yao6Hoe
XpaHeHue 1
CcoziepyKaTh
MO/ICKA3KH JIIst
PaCIIONOXKeHuUst
CEeHCOPOB U
YCTPOWMCTB
maboparopuu 115
yI0O6HOTO
1ICIT0/Tb30BaHUSI
Mpero/iaBaTesisiMu




11

00Oy UarOIIUMMUCSI.
TexHOI0rMUeCcKasi HarpaB/JIeHHOCTh
0. O0pa3oBatenibHbI [Pob60TOTEXHHUYECK |1 THIT. 1 wrT.
11 KOHCTPYKTOp Ui Habop
/IS TIDAKTUKKA  [TipefHa3HaueH

6/104HOrO
[IpOrpaMMHpPOBaH
1si C KOMIUIEKTOM
TaTUMKOB

17T U3y UeHMSI
OCHOB
POOOTOTEXHUKH,
meTasel, y3/0B U
MeXaHU3MOB,
HEeO0OXOAMMBIX
17151 CO37IaHUSI
pPoOOTOTEXHUUECK
11X YCTPOMCTB.
HabGop
[pe/iCTaB/sIeT
Cc000M KOMII/IEKT
CTPYKTYPHBIX
5/IEMEHTOB,
COeIMHUTE/TbHBIX
3/IEMEHTOB U
DJIEKTPOTEXHUYEC
KX
KOMITOHEHTOB.
HabGop rmo3Bossiet
cobupatb (1
[pOrpaMMHUpOBaT
b coOMpaeMble
MOjlesn), U3
5/1EMEHTOB
BXO/ISIIIUX B €T0
COCTaB, MOZIe/A
MeXaTPOHHBIX U
POOOTOTEXHUUECK
X YCTPOMCTB C
ABTOMAaTH3UPOBaH
HbIM
yTpaB/IeHUEM, B
TOM UKCJIe Ha
KOJIeCHOM XOfY, a
TaK JKe
KOHCTPYKLMH,
OCHOBAHHBIX Ha
MCTI0/Tb30BaHUM

repezay (B TOM




uKiC/ie YepBIYHbIX
1 3y0uaThbix), a
TaK >Ke pbluaros.
CBETOIUO/IHbIN
MaTpUUHbIN
mUcTied ¢ 6emoi
[MOACBETKOW Ha
KOHTpOJL/Iepe
KonmuecTBo
[MOpTOB
BBOZIa/BbIBOZIA HA
KOHTpOJI/Iepe He
MeHee 6
KosnuecTBo
KHOTIOK He MeHee
4
OO01ee
KOJTUeCTBO
5/IeMEHTOB: He
MeHee 520 1IIT., B
TOM UMCJIe:

1)
[porpaMMHpyeMbl
i1 610k
yTipaB/ieHus,
KOTOPBIN MOXKET
paboTtarb
AQBTOHOMHO U B
[10TOKOBOM
pexxuMe;

2) CepBOMOTOPHI
3) AaTurK CUJIbI
4) 1aTuvK
PacCTOSTHUSI

5) aTuvK 1BeTa
6)
AKKyMY/ISITODHast
Oatapest

7) ITnacTukoBbie
CTPYKTYpHbIe
3/1eMEeHTHI,
BK/TIOUast
rephopupoBaHHbI
e 27IeMeHTbhI:
Oanku, Kyoukwy,
OCH U BaJIbl,




COeMHUTE/TbHbIE
5/IEMEHTHI K OCSIM,
[11eCTEePHHY,
MpeiHa3HaYeHHbIE
/T7IST CO3/[aHMST
UepBSIUHBIX U
3yOuaThIx
repezay,
COeIMHUTE/TbHbIE
11 KpereXXHbIe
DJIEMEHTBI;

7) IlporpammHoe
oOecreyenue,
MCTI0/Tb3yeMoe
TSt
[MpOrpaMMHUPOBaH
151 cCOOHpaeMbIX
POOOTOTEXHUUECK
X Mojenen 1
YCTPOMCTB,
ITOCTYTTHO [ITsT
CKauMBAHUS U3
cetu IHTepHET

10.

OOpa3oBaTe/bHEI
i Habop o
MeXaHUKe,
MeXaTpPOHHKE U
pPoOOTOTEXHUKE

KowmruiekT ajist
13yueHHsi OCHOB
5/IEKTPOHUKH U
POOOTOTEXHUKH
HabGop mo/mkeH
OBbITH
rpegHa3HaueH
/17T TIPOBE/IEHUST
yueOHBIX 3aHATHH
10 /IEKTPOHUKE U
CXeMOTeXHUKe C
L[e/TbI0 U3yUeHMUSI
Hauboiee
pacripoCcTpaHeHHO
i 27IeMeHTHOU
0asbl,
[pUMeHsieMOM
[171sT UH)KEHEPHO-
TeXHUUECKOTO
TBOpUECTBA
YUaIuxcsi u
pa3paboTKu

yeOHBIX

1 1T,

1 1T,




Mo/iesieli poOOTOB.
Habop mo/mkeH
MO3BOJISTH
yuJarmuMcst Ha
[MPAKTHKE OCBOWTH
OCHOBHBIE
TEXHOJIOTHU
[POEKTUPOBAHKS
POOOTOTEXHHUECK
11X KOMITJIEKCOB Ha
rpuMepe
yueOHBIX
Mo/1erieid poOOTOB,
a TaK)Ke U3yUnTh
OCHOBHBI®
TeXHUUE CKHEe
pelleHvs B
00s1acTH
KrOepHeTHYe CKUX
11 BCTPaUBaeMbIX
CUCTEM.

B cocTas
KOMIITEKTa
ITOJDKEH BXO/IUTh
Habop
KOHCTPYKTHBHBIX
DJIEMEHTOB [IJIs1
CcOOpKHU MakeTa
MaHUITY/ISILIMOHHO
ro po6orTa,
KOMTITEKT
MeTaJI/THUe CKUX
KOHCTPYKTUBHBIX
5JIEMEHTOB [IJ1s1
COOPKM MakKeTa
MOOHTEHOTO
poboTa U T.I.

B coctas
KOMIITEKTa
BXOAUT Habop
5J/IEKTPOHHBIX
KOMITOHEHTOB J1/1s1
13yueHHsi OCHOB
5JIEKTPOHUKH 1
CXeMOTEeXHUKH, a
TaK)Ke KOMIUIEKT




MPUBO/IOB U
TaTUYMKOB
pa3/IMyHOro TUIIA
/17151 pa3paboTKy
POOOTOTEXHHUECK
11X KOMIIJIEKCOB.
B cocTtaB
KOMIT/IEKTa
TOJDKHO BXO/IUTb:
MOTOPBI C
SHKO/IEPOM - He
MeHee 2 IIIT,
CepBOTIPUBO/,
OO/BIIION - He
MeHee 4 11T,
CEePBOTIPUBO/
MaJblii - He MeHee
2 1IIT,
MH(paKpacHbIT
IaTuMK - He
MeHee 3 1T,
YJIbTPa3ByKOBOM
TaTUYMK - He
MeHee 3 IIIT,
TaTYnK
TeMIiepaTyphbl - He
MeHee 1 10T,
TaTUMK
OCBeII[eHHOCTH -
He MeHee 1 11T,
Habop
5/IeKTPOHHBIX
KOMITOHEHTOB
(pe3ucTopsl,
KOHZIEHCATOPBbI,
CBETOIUO/IbI
pa3/TInYHOTO
HOMMHasa),
KOMIL/IEKT
[POBO/OB AJIsI
OecrnaeyHOrO
[MPOTOTUITHPOBAH
Visl, TI/1aTa
OecriaeyHoro
[MPOTOTUITMPOBaH
s, aKKyMYJISITOD




1 3apsiiHOe
yCTPOWMCTBO.

B cocras
KOMIT/IEKTa
TO/KeH BXO/IUTh
[pPOrpaMMHUPYEeMbI
i KOHTpOJLIEP,
[pPOrpaMMHUPYEeMbI
i1 B cpesie Arduino
IDE v
AHaIOTMUHBIX
CBOOO/HO
pacrpocTpaHsieM
bIX Cpefax
pa3paboTKy.
[Iporpammupyem
bIli KOHTPOJIJIED
TO/DKeH 00/1a1aTh
ropTamu AJist
MO/IK/TFOUeHHsT
L(PPOBLIX U
AHAIOTOBBIX
YCTPOWCTB,
MHTepdelicamu
TTL, USART,
[2C, SPI,
Ethernet,
Bluetooth nnu
WiFi.

B coctas
KOMIL/IeKTa
TOJKeH BXOIUTh
MOy/Th
TeXHUYEeCKOTO
3peHus,
[pe/|CTaB/ISOLIUNA
cobo
BBLIUUC/TUTE/IEHOE
YCTPOKCTBO CO
BCTPOEHHBIM
MHKDOTMPOLeCcop
oM (KOJI-BO siiep -
He MeHee 4 MIT,
yacToTa si/ipa He
meHee 1.2 I'T'w,
o6beM O3Y - He




MeHee 512 MO,
00beM
BCTPOEHHOM
MaMsITH - He
MeHee 8 I'0),
MHTETpHUPOBaHHOM
Kamepou
(MakcuMaabHOe
paspellieHue
BU/1€0TIOTOKa,
repe/jaBaeMoro
[0 UHTepdecy
USB - He meHee
2592 x 1944 en.)
1 OTTHYECKOU
CHCTEMOI.
Moy
TeXHUUYEeCKOTO
3peHust 10/DKeH
00/1a/1aTh
COBMECTUMOCTBIO
C pa3/IMYHBIMHU
[porpaMMHpyeMbl
MU
KOHTpOJIJIepaMu C
[OMOLLIbIO
HTepdelicoB -
TTL, UART, 12C,
SPI, Ethernet.
Mogynb
TeXHUUYEeCKOTO
3peHust [10JDKeH
IMeThb
BCTPOEHHOE
rporpaMMHOe
obecrieueHre Ha
OCHOBe
OorepaLiMoHHON
cricTeMbl Linux,
[03BOJIsItOLIee
OCYLeCTB/ISATh
HaCTPOMKY
CUCTEeMbI
MaIlIMHHOTO
00yueHust
apamMeTpoB




HEeMPOHHBIX CeTeu
17151 0OHaApY KeHUst
00BLEKTOB,
oripefiesieHUsT UX
rapaMeTpOB U
nasibHeunIen
eHTUPUKALUN.
Komriiekr
TO/DKEH
00OecreunBaTh
BO3MO)XHOCTD
13y4eHst OCHOB
pa3paboTKu
[POrpaMMHBIX U
arrmapaTHbIX
KOMIT/IEKCOB
MH>KeHEPHBIX
CUCTeM, pelleHui
B chepe
"NHTepHeT
Belllei'", a TaKxKe
pelleHui B
obstacTH
POOOTOTEXHUKH,
ICKYCCTBEHHOTO
MHTe//IeKTa U
MaIIMHHOTO
00yueHusl.

11.

UeTbipexoceBou
yueOHbI poboT-
MaHUITY/ISITOP C
MOZY/TbHBIMU
CMeHHBIMU
Haca/lKaMu

YueOHBIN poOOT-
MaHUTTYJISITOP
rpeHa3HaYeH
/17151 0CBOEHUST
00y JaroIUMUCS
OCHOB
POOOTOTEXHUKH,
17151 TIO/ITOTOBKU
00yJaroxcs K
BHE/[DEHUIO U
MoceyoImemMy
MICTT0/Tb30BaHUIO
poOOTOB B
[POMBIIIIEHHOM
MPOU3BO/ICTBE.
KonuecTBo oceit
poboTa

MaHHUITYJIATOPA -

1 1oT.

1 1oT.




ueThIpe.
[lepemenieHue
MHCTPYMeHTa B
[POCTPaHCTBe 10
TpeM 0CsIM
T0JDKHO
YIIPaBISATHCS
[11arOBbLIMU
/IBUTaTeIsIMU.
HaripsokeHue
MATaHUS
[11arOBbIX
BUTaTes e He
Gosee 12 B.
CepBojiBUraTeb
ueTBepTON 0CU
TOJKeH
00OecreunBaTh
[MOBOPOT
MHCTpyMEeHTa.
Yros nmoBopoTa
MaHUMY/IATOpa Ha
0OCHOBaHUU
BOKDYT
BepTUKA/IbHOU
ocu He meHee 180
rpazycoB.

[]n51 onipesiesieHuUst
[OJIOKEeHUST
MaHUIY/IATOpa
[pU MTOBOPOTE
BOKDYT
BepTUKA/IbHOU
0CH [10JDKeH
HCIT0/Tb30BaThCs
SHKOZIep.

Yros moBopoTa
3a/{Hero reua
MaHUITY/IATOPa He
MeHee 90
rpazycoB.

Yros rnosopora
repeaHero rnjieya
MaHUMY/IATOpa He
MeHee 100
rpajycoB.




151 onpeeneHys
MO/IOKEeHUST
3a/THET0 U
repesHero ey
MaHUITy/ISITOpa
10JDKEeH
1CIT0/Tb30BaThCS
CUPOCKOIL. YTO0/
[OBOpOTA IO
UeTBEpTON OCH He
MeHee 180
rpajyCoB.
ITo/mKHa OBITH
BO3MOKHOCTh
OCHallleHUsI
CMeHHBIMU
HacaJKaMu
(Haripumep,
eprkaTesib
KapaH/alla uiv
bnomacrepa,
[pHrcocKa C
CepBOZIBUraTesieM,
MexaHu4yeCcKoe
3axBaTHOE
YCTPOWCTBO C
CepBOZIBUraTesieM,
YCTPOWCTBO /11
1a3epHOM
rpaBUPOBKU WIH
YCTPOWCTBO /151
3D-neuaTn).
To/mKHA OBITH
BO3MOKHOCTh
MO/K/TFOUeHHsI
/TOTIO/THUTE/TbHBIX
YCTPOWCTB
(Haripumep,
TpaHCIopTepa,
pesibca JJis
repemMeLLeHust
poboTa, my/bTa
yrpaBeHus Tyra
IKOWCTHK,
KaMepbl
MAalLIMHHOTO




3peHus,
OMTUYECKOTO
maTurKa, MOZYJIs
GeCripoBOIHOTO
moCTyTIa.

Po6oT-
MaHUITY/ISITOD
TO/DKeH
00OecrieunBaTh
repemelijeHHe
Haca/IKi B
[pPOCTpaHCTRe,
AKTHBALIMIO
HacafKu,
BO3MO)XHOCTD
[0JTyueHust
CUTHAJIOB OT
KaMephbl 1
/TaTUMKOB,
BO3MO>KHOCTh
yTIpaB/IeHUsT
TOTIOTHUTE TbHBIM
11 yCTPOKWCTBaMHU.
Marepuan
Kopryca -

a TFOMUHUM.
Tnametp paboueit
30HHI (O3 yueTta
HaBECHOTO
MHCTPYMeHTa U
UeTBepTOM OCH)
He MeHee 320 MM.
HTepdetic
MO/IK/TFOUEeHUS -
USB.

/o/>KeH UMeThb
BO3MO>XHOCTb
QBTOHOMHOM
paboThI U
BHEIITHETO
yTIpaBJ/IeHHUSI.
YpaB/IstoLI
KOHTDOJITIEp
TO/DKEeH OBbITh
COBMECTHM CO
cpeziori Arduino.




YTpaB/ISFOLAN
KOHTpOJLIEp
COBMECTHM CO
cpezoi
[MpOrpaMMHpOBaH
st Scratch, u
SI3BIKOM
[porpaMMHpOBaH
s C.
[lomkeH
00OecrieunBaTh
[OBOPOT 10
[epBbIM TPeM
0CSIM B 3a/laHHbBIN
YTOJ1 U Ha
3a/laHHbIN yTOJ,
[MOBOPOT 10
ueTBepTOM OCH Ha
3a/laHHbIN YTOJI,
TBIDKEHVE B
KOOpAWHATHI X, Y,
Z, TiepeMelLieHue
Ha 3a/laHHOe
paccTosiHUE T10
KOOpAWHAaTaMm X,
Y, Z, nepenauy
/TaHHBIX O
TeKylleM
[OJI0KeHUH
YIJIOB, lepefiauy
/TaHHBIX O
TeKYIUX
KOOpZMHATax
MHCTPYMEHTA.
lomkeH
[10//lep>K1UBaTh
repeMerieHue B
/1eKapTOBBIX
KOOpAUHATax 1
yI/1ax oBOpOTa
0Cel, C 3aJlaHHOM
CKOPOCTBIO U
YCKOpEHHEM.
Tyl
[epemMeleHri B
€KapTOBBIX




KOOpAMHATAaxX:
TBYDKEHUE T10
TpPaeKTOPUH,
TBYDKEHUE T10
[PSIMOM MeXZY
TByMs TOUKaMH,

repernpbIriBaHie
113 TOUKU U TOUKY
(mepeHoc
00BEKTa).
12. O6pa3oBarenibHbI (OOpa3oBarenbHbI |1 mT. 1 wrT.
i Habop f/st i KOMILJIEKT
M3y4YeHust TO/DKeH OBbITh
MHOTOKOMITOHEHT [ripe/iHa3HaueH
HBIX 17151 U3y IeHUs]
poboToTeXHUUECK [POOOTOTEXHUUECK
X CHICTEM U X TEXHOJIOTUH,
MaHHUTTY/ISILIMOHHBI0CHOB
X poO0TOB HGbOPMAIIMOHHBI
X TEXHOJIOTUU U
TeXHOJIOTUU
[POMBILLITIEHHOM

aBTOMAaTH3aL1K, a
TaKKe
TeXHOJIOTU
[MPOTOTUNMPOBAH
WSt U aJJUTUBHOTO
[MpPOU3BO/ICTBA.

B cocras
KOMTII/IeKTa
TOJDKHO BXO/IUTb:
1)
HTe/IeKTyaIbH
bIii CEpBOMO/Y/Tb
«
MHTer pUPOBAaHHOM
CHUCTEeMOM
yIIpaB/ieHUs,
[M03BOJISIFOLL[e
00BeTMHATH
CepBOMOAY/HN
IpyT C ApYTOM 10
[0C/1e[0BaTeIbHO
My UHTepQeiicy -
He MeHee 6 MIT;

2)




Pob60TOTEXHHUECK
1A KOHTPOJLIep
MO/y/TbHOTO TUIIa,
[pe/|CTaB/ISOLIUNA
coboit
O/IHOTL/IaTHbIN
MUKDOKOMITBIOTED
C orepaLOHHON
crcremol Linux,
00beJUHeHHbIH C
reprdepriiHbIM
KOHTDPOJIJIEPOM C
[MOMOIILIbIO TI/IaThI
pacilivipeHus.
Po60TOTEXHHUECK
1A KOHTPOJLIep
mToJKeH
VZIOBJIETBOPSITh
TeXHUYeCKUM
XapaKTepUCTUKAM
: KOM-BO si7iep
BCTPOEHHOTO
MUKDOKOMITBIOTED
a - He MeHee 4,
TaKTOBasl yaCToTa
sIpa - He MeHee
1,2 I'T, oobem
O3Y - He MeHee
512 M0, Hamune
HTEep(eicoB -
SPI, 12C, 128,
TTL, UART,
PWM, njudposbie
11 aHa/IOTOBbIE
[OPTHI /1151
MO/IK/TFOUeHHsT
BHEIITHUX
YCTPOMCTB, a
rarke WiFi nim
Bluetooth gns
KOMMYHUKaL[U1
CO BHEIITHUMU
YCTPOMCTBAMH.
PoboToTeXHUUECK
il KOHTPOJIep
0JDKeH




00ecrieunBaTh
BO3MO>KHOCTh
rporpaMMHpOBaH
sl C TIOMOII[BIO
CpeJiCTB SI3bIKOB
C/C++, Python u
CcBOOOHO
pacrpocTpaHseMo
i1 cpesbl Arduino
IDE, a Takxke
yTpaBaeHust
MO/Ie/ISIMU
POOOTOTEXHHUECK
X CHCTEM C
[OMOILIbIO CPe/ibl
ROS.

3)
BbIUMC/TUTe/TbHBIN
MO/y/Tb CO
BCTPOEHHBIM
MUKDOKOHTDOJLIE
pOM - He meHee 1
LIIT.
BbIUMC/TUTe/TbHBIN
MOy b 10JKEeH
00/1a/1aTh
BCTPOEHHBIMU
L1(pOBBIMU
[opTamu - He
MeHee 12 T 1
aHa/I0rOBBIMU
[opTaMu - He
MeHee 12 1T.
BbIUMC/TUTe/TbHBIN
MO/y/Tb 10JKEH
00/1a/1aTh
BCTPOEHHBIM
MO/Ty/IeM
OecripoBoHOM
CBSI3U TUTIA
Bluetooth u WiFi
IT7IST CO3aHUST
armapaTHO-
[pPOrpaMMHBIX
pelieHuii u
"yMHBIX/CMapT"'-




YCTPOWCTB J/151
pa3paboTKu
pelieHui
"NHTepHeT
Berreu'.
BbIUMC/TUTe/TbHBIN
MO/y/Tb 10JKEH
00/1a/1aTh
COBMECTUMOCTBIO
«
reprdepruiiHbIMU
r1aTaMu JIjist
MOJK/TFOUeHHUsT K
cetu Ethernet u
MOK/TFOUeHHsI
BHeIITHeH
CHUI0BOU
Harpy3Ku.

4) Moaynb
TeXHUUYEeCKOTO
3peHus,
[pe/|CTaB/ISOLIUNA
cobo
YCTPOMCTBO Ha
Oaze
BBLIUUC/TUTETEHOTO
MUKDOKOHTDOJLIE
pau
MHTErpUpPOBAaHHOU
KaMephbl,
obecrieurBarolee
pacrio3HaBaHue
[MPOCTEeUIINX
11300pa’keHUH Ha
MO/y/ie 3a cueT
COOCTBEHHBIX
BBIYKMC/TUTE/IbHBIX
BO3MOKHOCTEM -
He MeHee 1 HIT;
Mogynb
TeXHUUYEeCKOTO
3peHUst 10/DKeH
0becrieunBaTh
BO3MO>KHOCTh
OCYLeCTB/ISATh
HaCTPOMKY




DKCITO3ULUH,
OasaHca Gesoro,
HSV
COCTaBJISIOLHX,
MI0IAN
0OHapy)KUBaeMOU
obstacTH
1300paXKeHwsl,
OKDYTJIOCTH
0OHapy)KUBaeMOM
obsiacTH
1300paXkeHws,
MOJIOKEeHHEe
0OHapY)KMBaeMbIX
obsacTeit
OTHOCUTE/THO
JPYT Apyra
Mogynb
TEeXHUYECKOTO
3peHUst JODKEH
IMETh
BCTPOEHHBIE
HTepdench -
SPI, UART, I2C
v TTL gnst
KOMMYHHUKaI[UH
/IDYT C ApyToM
VT BHEIITHUMHU
YCTPOMCTBAMH.

5) Kommiekt
KOHCTPYKTUBHBIX
5/IEMEHTOB U3
MeTasiIa Ayist
cOOpKY Mojenu
MaHUITY/ISITOPOB -
He MeHee 1 1IT;
6) KomriekT
5JIEMEHTOB [IJ1s1
CcOOpKHU
BaKyyMHOT'O
3axBara - He
MeHee 1 LT.
O0Opa3oBaTe/IbHEI
i
POOOTOTEXHHUECK
1A KOMIIJIEKT




TO/DKEH
cofiepkaTtb Habop
OubmMoTeK
TpPEeXMEePHBIX
Mozieneu aJis
[POTOTUITUPOBAH
1isi MoJiesiei
MOOM/IbHBIX U
MaHUITY/ISILTMOHHBI
x poboTOB
Pa3/IMYHOTO THTIA.
B cocTas
KOMIITEKTa
TO/DKHBI BXOJTUTh
MHCTPYKLIAW U
METO[UU€e CKHe
yKa3aHHUSI T10
pa3paboTke
TpPeXMepHBIX
Mozenen
MOOU/TEHBIX
po60TOB,
MaHUITY/ISILTMOHHBI
X pob60OTOB C
Pa3IMYHBIMU
TUTIAMU
KIHEeMaTHUKA
(yrnosas
KHEeMaTHKa,
[/710CKO-
rapaJsuienbHast
K1HEMaTHKa,
mesibTa-
KIHEMaTHKa,
SCARA v
pbIYaKHasT
KHEeMaTHKa,
raTopma
CTroapTa Y T.IL.).
OOpa3oBaTe/IbHbI
151
POOOTOTEXHUUECK
i1 KOMITJIEKT
TO/KeH
COZiep>KaTh
MHCTPYKIIMU T10




[MPOEKTHUPOBAHUIO
po60TOB,
MHCTPYKLIAW U
METOAUKA
OCYIIleCTB/IeHUST
MH)KEHEPHBIX
pacyeToB IpU
MPOEKTHPOBAHUU
(pacueTbl
Harpy3Ku U
MOMEHTOB, pacuet
MOIIIHOCTH
MPUBO/IOB, pacyeT
MapamMeTpOoB
KIHEMaTHUKU U
T.I1.), UHCTPYKLIMU
0 pa3paboTKe
crCTeM
yTIpaB/IeHUs U
[POTrPaMMHOTO
obecrieueHust Jist
yTIpaB/IeHUSsT
poboTamu,
MHCTPYKLIUY U
METOIUKH TI0
pa3paboTke
crcTeM
yTIpaB/IeHus C
H/ileMeHTaMu
ICKYCCTBEHHOTO
HTe/JIeKTa U
MAITMHHOTO
00OyueHusl.

KomrisloTepHoe 060pyioBaHue

13.

HoyTOyk

HOYTOYK;
PKecTkas,
HeOoTK/Irouaemasi
K/laBHUaTypa:
Ha/uue;
Pycckas
pack/ajiKa
K/IaBUAaTypbl:
Ha/uue;
/TuaroHanb

DKpdHd. HE MeHee

dopm-dakTop: |1 wWT.

1 1oT.




15,6 nr0MMOB;
PaspeleHve
DKpaHa: He MeHee
1920 x 1080
[THUKCeJIen;
KosinuecTBo si5ep
rpoljeccopa: He
MeHee 4;
KommuecTBO
[IOTOKOB: He
MeHee 8;

bazoBasi TakTOBas
yacToTa
rpoiieccopa: He
Mmenee 1 I'T'w;
MakcrmasibHast
TaKTOBAst UaCTOTa
rpoiieccopa: He
meHee 2,5 I'T'w;
Ksii1-naMsTh
rpoljeccopa: He
MeHee 6 MbaiiT;
O6beM
yCTaHOB/IEHHOU
OrepaTUBHOU
[MaMsITH: He MeHee
8 I'0aiiT;

O0LeM
[oziep>KUBaeMou
OrepaTuBHOM
ramMsiTu (J1st
BO3MOKHOCTHU
pacIMpeHus): He
MeHee 24 ['0aiiT;
O6beM
HakonuTenss SSD:
He MeHee 240
["OaiiT;

Bpemst
ABTOHOMHOI1
paboThI OT
Oatapeu: He
MeHee 6 UacoB;
Bec HOoyTOyKa C
Y CTaHOB/IEHHbIM
AKKYMYJISTOPOM:




He Oostee 1,8 Kr;
BHelHuMiA
uHtepdeiic USB
CTaHJjapTa He
HipKe 3.0: He
MeHee Tpex
CBOOO/IHBIX;
BHelHMiA
uHtepdeiic LAN
(ucriosib30BaHKe
repexoHUKOB He
[peayCMOTPEHO):
HaMuue;
Hannune
Mozy/ier v
MHTep(eicoB
(ucrionb30BaHUE
repexoIHUKOB He
rpeyCMOTPEHO):
VGA, HDMI;
becnpoBoHas
cBs13b Wi-Fi:
HaMure c
[0/1/1eP>KKOM
crangapra [EEE
802.11n v
COBpEMEHHe®;
'Web-kamepa:
HaMuue;
MaHuIyaTop
"MBIIIB":
HaMuue;
[IpeaycTaHoB/IeH
Hast
oriepal[MOHHast
cucrema C
rpaduyecKum
[10/1b30BaTe/IbCKU
M vHTepdelicom,
0OecrieunBatoLast
pabory
pacripocTpaHeHH
bIX
00Opa3oBaTeIbHbIX
151

00111e CHCTEMHBIX




[PUIOXKEHUM:
Ha/uue.

14.

Tenexxka -
XpaHUJTULLIE
HOYTOYKOB

TUI KOpITyCa:
MeTa;
BO3MO>XHOCTb
be3omnacHoro
3allUIeHHOTO
3aMKOM XPaHeHUsI
HOYTOYKOB:
Hauue;
BO3MO>XHOCTb
3apsiIKU
HOYTOYKOB:
Hauue,
M0//1eprKKa
HOYTOYKOB U3
KOMILIeKTa
MOCTaBKWY;
Ha/uuyle poyTepa
'Wi-Fi ctanzapra
802.11n vu
coBpeMeHHee: 1
[1IT.

Mo/IlepKKa
HOYTOYKOB U3
KOMII/IeKTa
[0CTaBKY;
KOJTMUeCTBO
HOYTOYKOB: OT 6
[ITYK, TOJep>KKa
HOYTOYKOB U3
KOMII/IeKTa
[0CTaBKY;
HaripsokeHue
nuranus: 220 B\
50 I';
[ToTpebnsiemast
MOILJHOCTb, BT
(MakcUMyMm):
2500;
[ToTpebnsiembIii
TOK, A
(Makcumym): 12;
/ITMHa 1Hypa
5/1eKTPONUTaHUS:

OT 2,5 MeTpa;

1 1oT.

1 1oT.




3anura ort
repeHarnpspKeHus,
KOPOTKOTO
3aMbIKaHUS:
Ha/In4uue;

Koneca gns
repeB>KeHUSI C
TOPMO30M:
Ha/Iuue.




