MHUHUCTEPCTBO OBPA3OBAHHMS 1 HAYKH
Xa6apoBckoro Kpast

(Muno6praykn Xa6apoBckoro kpas)

\G.Ob. roy e d47) PACHOPSDKEHHE

r. Xabaposcx
r 1

O npHobpeTenn: 06OpYNOBaHUS, PACXOAHBIX MATePHANOB, CPEICTB 0OyueHHI
H BOCIMTAaHWA B PAMKAX peaTH3alid MEPONPHATHH O CO3JAHMIO ¥ (QYHKIHOHH-
pOBaHHIO B 00mie06pa3oBaTENbHBIX opramlaaxénm(, pacronoXeHHLIX B CENBCKOH
MECTHOCTH H MAJBIX TOopofiaX, LeHTpPOB 00pa3oBaHMS €CTECTBEHHO-HayYHOH
H TeXHOJNormiecKod HampasjieHHocTe# "Touxa pocra" B paMKax (efepalbHOro
mpoexta "CoBpeMeHHas WIKOJNa" HalMOHANBHOro mpoexra "O6pasopaHue"
B 2021 roxy

Bo wucnomHenme pacrnopsbkenus IlpaBuremsctBa XaGaposckoro Kpas
ot 23 nexabps 2020 r. Ne 1372-pn "O KoHIeNIHE (MEPONPAATHSX) 10 CO3AAHMIO
A QYHKIMOHHPOBAHMIO B 00I1€00pa30BaTEBHEIX OpraHi3alyiaX, PAacIOIOKEHHEX
B CEIBCKOl MECTHOCTH M MAIBIX TOPOJaX, IEHTPOB 06pa3soBaHs eCTECTBEHHO-
Hay9HO} M TeXHOIOTHIECKOH HampasneHHocTeH "Touka pocra” B pamkax (ese-
pameHOro mpoekta "CoBpeMeHHas IMIKoNa" HAIMOHANBHOrO mpoekTa "OGpasosa-
gue" B 2021 — 2023 rogax", cornamenus Mexay MEHMCTEpCTBOM IPOCBEIIEHHA
Poccuiickoit ®enepanuu u [IpaBaTenscTBOM Xa6apoOBCKOrO Kpas O IpeAocTaBlie-
HUM cyGcumuii u3 deepanmsHoro Glomiera Gromxery XabapoBckoro kpas Ha pea-
JH3anmo QesepaibHoro npoekTa "CoBpeMEHHas MKONa" HAMOHAIBHOTO IIPOCKTa
"O6pa3oBanme” B paMKax rocyfapcTseHHOH mporpamMMil Poccuiickoit @enepanuu
"Pasputhe o6pazopanusa” ot 25 aexabps 2020 r. Ne 073-09-2021-168 (nanee — Co-
IJIaleHKe):

1. YTBepauTh NpHiIaracMeie:

- mepedeHs OGOpYHOBaHMS, PACXOMHBIX MaTEPHANOB, CPENCTB O0OydYeHHs
M BOCIIMTAHHUA JUIA OCHAIIEHHA OJHOroO LEHTPa eCTeCTBEHHO-HAYTHOTO M TEXHOJIO-
radeckoil HampasieHHocTel "Todka pocta” B 00meobpa3oBaTe/bHBIX OpraHmsa-
IMAX, PACIONOKEHHEIX B CENILCKOM MECTHOCTH M MAJBIX TOpPOfiax Kpas (CTaHAapT-
HEI KOMILIEKT VIl MAJOKOMIUIEKTHEIX OOpa3oBaTeNbHBIX OpraHHM3alMid, IIpo-
uLHEN KoMIUIEKT 6a3a, MPOGMIBHEIA KOMILIEKT: JONIOIHHTENLHOE 000pynoBa-
Hue) B 2021 roay (mamee Tarke — Undpactpykrypssii auct, Llentp "Touka po-
CTa" COOTBETCTBEHHO);

- epedeHb 00meo0pa3oBaTeNbHEIX OpraHU3alMi — IoNydareiieil KOMIUTEK-
TOB OGOpYHOBAaHHS, PacXOAHBIX MaTE€pHalOB, CPEACTB OOy4eHHA H BOCHHMTAHHA
(cTanaapTHEIA KOMIUIEKT AJIs MaJIOKOMIUIEKTHRIX 00pa3oBaTeNbHEIX OpraHH3aldid,
npodQMIBHEN KOMIUIEKT 6a3a, mpodrIbHEI KOMIDIEKT: NOMOJHMTEIbHOE 000pY-

noBaHHEe) mia ocHameHms oxgHoro IleHTpa "Touka pocra” B 2021 roxy (manee —
Ilepeuens nomydarenei).
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2. YmpasieHHIO NpaBoBoH pabOTHI M OpraHA3aIMK roCyAapCTBEHHBIX 3aKy-
IIOK COBMECTHO ¢ YIpaBlieHHeM obmero o6pa3oBanns OpraHM30BaTh OCYIECTBIIE-
HHe 3aKyIOK 0GOpYOBaHHS, PACXOIHEIX MaTepHaIOB, CPECTB OOydeHus  BOC-
IIMTaHus C y4eTOM JOCTaBKU kaxnomy IlenTpy "Touxa pocta” cornacHo Ilepedsio
nonydareneif, AudpacTpykTypHOMY JHCTY H TEXHHYECKHM XapaKTepHCTHKaM
060pyZOBaHHS B COOTBETCTBHH C PacmopsikeHMeM MEHECTepCTBa HpOCBEINCHHA
Poccmiickoit Penepamuu ot 12 smsaps 2021 r. Ne P-6 "O6 yrBepkaenyy MeToH-
YecKAX peKOMEHJALHH M0 CO3JaHMIO H (YHKIHOHHpOBaHHIO B 06meobpasora-
TEJLHBIX OPTraHA3alHIX, PACIONOKEHHEX B CEECKOH MECTHOCTH H MaJbIX ropo-
Jlax, [eHTpOB OOpa30BaHKA €CTECTBEHHO-HAYJHORX M TEXHOJOIHYECKOH HalpaB-
JIEHHOCTe}, PacIopsDKeHHeM MHHHCTEPCTBA 00pa3oOBaHMsI U HayKu Kpad oT 9 an-
pens 2015 r. "O6 opraHuMsanEM 3aKyIoK TOBapoB, paboT, yCIyr Ui rocyaap-
CTBEHHBIX HY)/ MHHHCTEPCTBa 06pasoBaHNs B HayKi XaGapOBCKOro Kpas”.

3. KoHTpOIb 32 BRINOIHEHHEM HACTOSIICrO PaCIOPHKCHHA BO3JIOXKHTH Ha HC-
TIONHAIOMIETO 0BS3aHHOCTH 3aMECTHTEIs MHHHCTpa 06pasoBaHus H Hayku Xabapos-
CKOro Kpas.

MuHuUCTp W B.I'. Xne6brnxosa



YTBEPXJEHO
pacnopsokeHHEM

MHHH

ITEPEYEHD

CTEepCTBa
0o0pa3oBaHUA U HayKH
abapoBcKoro xpast

or " V5 2021r.Ne 4y

060pyI0BaHHS, PACXOAHEIX MAaTEPHAJIOB, CPEJICTB 00yYECHHUS H BOCIMTAHHUA
IUIA OCHAIIEHHS OAHOIO LIEHTPa ECTECTBEHHO-HAYIHOTO H TEXHOIOrHIECKOH

HanpasiieHHOCTe# "To1uxa pocTa" B 06meobpasoBaTebHbIX OpraHu3aHsiX, pac-
IIOJIOKEHHEIX B CEJIbCKOH MECTHOCTH M MaJIBIX ropofax Kpas (‘érannapmm KOM-
ILIEKT [Is MATOKOMILIEKTHEIX 00pa30BaTelHEIX OpraHU3alnii, IPOQHIBHELH
KOMILIEKT 6a3a, IpOQUIbHEIH KOMILIEKT: JIOIOIHUTEILHOES oG’opynonarme)
B 2021 rony
Ham%enona- E K
HHe 060py0- muaAna | Koms-
No /i aoPYHIO™ | Kpatxue mprMepHELe TOUHICCKR® | povepe- | e-
(PBITIO)/xonu XapaxTepucTHKH (P ) HUSA CTBO
9YeCTBO, e
1 2 3 4 5
HanMmeHoBaHMe HanpaBlieHus: "CTaHapTHEIH KOMILIEKT"
1.  HaumenopaHHe pasziena: "CTaHJAPTHEIH KOMIUIEKT (MaNoOKOMILICKTHAs
mKoja)"
1.1. EcrtecTBeHHOHayYHas HAIIPaBJICHHOCTh
1.1.1. ITudposas Iu(QpOBO# AAaTIHK SJIEKTPOOPOBOA-  KOM- 6
naboparopust HocTH: mEQpoBolf marumk pH, mud-  IUIeKkT
eHUYecKas pOBOHM HaTYMK MONOXKEHHH; Iupo-
¥(qpnanxa XH- BOH ZaT4MKX TEeMIIEparyphl, IHQPO-
Mus, 6MONO- BOM JATUMK aGCONIOTHOIO JABNCHHS,
run)/2 mdpoBoii  oCHIUIOrpadHIECKHH
JaT9HK. BecH 3/IeKTpOHHBIE ydJel-
Hele 200 r. Mukpockon: mudpoBoH
BIHM ONTHYECKHH C YBEJIMYCHHEM OT
80 X. Habop mns M3roTORICHHS MHK-
I1apaToB. Muxpornpenaparhl
?ga op). CoemuHATeNbHEIE  IIPOBOAR,
IporpaMMHoe obecriedeHne, METOIMH-
YecKHe YKAa3aHKA, KOMIUIEKT COIYT-
CTBYIOIX 3JIEMEHTOB IS OIKITOB
no MexaHuKe. KOMIUIEKT COIyT-
CTBYIOIIHX 3JIEMEHTOB JUIA OIBITOB
o MoJeKyiapHo# ¢umsuxe. Kom-
ILIEKT COIyTCTBYIOIIAX 3JICMEHTOB
OMBITOB HO 3JIEKTPOAMHAMHKE.
OMIUIEKT CONYTCTBYIOIIMX i€~
MEHTOB IS OTIBITOB IO ONTHKE
1.1.2. Kommuekr IOTaTHB J1abOpaTOpHBIM XUMH4YE~  KOM- 6
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1.2.

1.2.1.

1.2.2.

TIOCYABI A
obopynosa-
HUA UL yde-
HU9EeCKUX
OnLITOB  (H-
3UKa, XWMHA,
Guonorus)/2

cKml, Habop 4amek [lerpH, Habop
HHCTPYMEHTOB  IIpENapOBalbHBIX,
JIOXKKAa I8 CKATaHMA BEIIECTB,
crynka ¢apdopoBas C MECTHKOM.
Habop Ganok JIji1 XpaHEHHA TB

nex peakTHBoB (30 — 50 M), HaGop
CKIAHOK ((IaKOHOB) JUIst )6(_paHeHm1
aCTBOPOB PEaKTHBOB, Ha cﬁ) ugo—
HUPOK -14, IIX-16). IlpuOGop
s moiydeHus rasos. CIIMPTOBKa,
ropiodee JUIA CIUPTOBOK. DHIETPO-
BanbHad Oymara (50 mryk). Koiba
KoHmdeckasd. Ilanmouka CTEKISHHASA
C pEe3MHOBHIM HAKOHEYHHKOM, da-
IIe4Ka Ui BEIIapHBaHUA (BhIIapH-
TeJbHAA dYaluedKa), MEpHHH IH-
nmuEAp  (wiactEkoBhI). Bopomka
CTeKNfAHHas (Manas), CTakaH CTeEK-
nsepeit (100 M), rasooTBOjHAs

TpyGxa

O6opynoBanue Jg H3ydeHAs GHONOTHH

Komrutext
BJIAKHBIX
mpernapaToB
JIEMOHCTpa-
IMOHHBIH/ 1

Kommext
repbapuen
IEMOHCTpa-
IIHOHHEIA/ 1

HasHa4YeHHe:  JAEeMOHCTPalHOHHOE,
Marepuan KOHTeHHepa: IUIaCTHK;
repMeTAYHAs] KpHINKAa: HAIMIHE.
KpemwieHne 3KCIOHaTa: HAIHYHE.
KoHcepBupyloniee BEIIECTBO: HAIH-
qpe. ¢iika ¢ HaMMCHOBAHHEM:
Hamyre. He MeHee necATH mpemna-
paToB ¥3 IPHBEJACHHOIO CIMCKA:
BIQOXKHEN npemapar "bessybxa",
BIaXHENA npenapar _ "Tamioka”,
BIKHEIM _Ipermapar "BHyTpeHHee
CTpOeHHe OpIOXOHOrOro MOILTIOCKA",
BIXHLIA Tpernapat "BHYyTpeHHee
CTPOEHHE KPhICHL", BJIAXKHEIA ITperna-
paT "BHyTpeHHEE CTPOEHHE JATyIN-
KH", BIQXHEIA npenapar "BHyTpeH-
Hee CTpOcHHe IITAIB", BIIAKHBIH
Tmpenapar BHyTpeHHee CTpPOCHHE
peIOB", BIaxHHIA mnpemapal "Ka-
ack", BlIaxHEI npenapar "KopeHs
o0oBOro pacTeHHs C eHbKa-
Mu", BIaXHEIH mpenapaT 'Kpeper-
Ka", BiaxHkI npenapar "Hepeuna",
BIKHEIM Tpemapar "Pa3sBHTHE KO-
CTHCTOM PHIOBI", BIIAXKHEIHA mpenapar
"Pa3BuTHE HIBI", BJIQXHBIA Ipe-
nmapar "Cou omegyaa", BJIAOKHBIH
npenapar "TpuTtoH", BIaxHEIH mpe-
nmapar "Uepenaxa 6onorHad", Blax-
HEI} IIpenapat "Vx", BIaXHEIH mpe-
napar " Smepuna”

HasHa4YeHHe: JEMOHCTPAIMOHHOE,
OcHoBa AIA KpeleHus: repbapHEit
mucT. CIIHCOK 3KCIIOHATOB: HAMYNME,
He MeHee BOCBMH repbGapues
M3 IIPHBEIEHHOTO CITHCKA: repbapmid

IDIEKT

KOM-
ICKT

KOM-
IIISKT
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1.2.3.

1.3.
1.3.1.

"ﬂ;;;(enm H KYCTapHHKH', repbapui
"JlKopacTymye pacTeHHs', repba-
puit "KopmoBrie pacteHma”, repba-
uii "KyJbTypHEIC pacTeHHA", rep-
apuit Helﬁpcmeunme pacTeHus’,
repbapmii "MeOHOCHEIe pacTeHus",
repbapuii "Mopdororns pacrenmit”,
repbapuii "OCHOBHEIC IDYNIIEI pac-
TeHUH", repbapuil "PacTHTeNbHEIE
coobmecrpa”, repbapuit "Cenncko-
X03siiCTBEHHBIE pacTeHMs, repOapmit
"SinoBuTHle pacTeHHs", repbapmii
K KypcCy OCHOB 10 o6meit 6mosioruu

Komrurext Ha3sHageHue: JeMOHCTPamHOHHOE.
KOJUISKITHiA OcHOBa I KpeIUIEHHA: HaIHYHe.
neMoHCTpa-  Haknejiku ¢ HaMMEHOBaHHEM: HaH-
OHOHHEIA (N0 4YHe, He MEHee NecATH KOJUIeKIui
PasHEIM  Te- H3 CIIHCKA: KOJLICKIAA "T'onocemen-
MaM ca Hile pacteHus", xomwrekims "Ob6ura-
Ouonormm)\l TeaM MOpCKOTro nHa"? KOJUTEKITUSA
"TlaneoHToMorHYecKas”, KOJUIEKIHSI
"IIpe/iCTABATENM OTPANOB HACEKO-
MBEIX"  KOJNMYECTBO  HACEKOMBIX:
He MeHee dethipex. Kosuexuus
"TlpuMepBl 3AIATHBIX IPHCIIOCO0-
JICHH# Yy HAceKOMEIX", KOJUIEKI(HsA
"TIpuciocoOMTENILHEIE  M3MEHEHHA
B KOHEJHOCTAX HACEKOMBIX", KOJI-
Jexius "Pa3BHTHE HaCEKOMBIX C He-
IONTHEIM IpeBpalleHueM”, KOJUIEK-
oua "Pa3zBATHE HACEKOMBIX C IIOJI-
HEIM TpeBpameHHeN ',  KOJLICKITHA
PasBuTHe NmeHMIEI", KOJUISKIHA
"PazBuTHe 6ab60uxku", KOJUICKIHA
"PakoBHHEI MonmocKOB"i KOJUIEK-
musa "CemeiicTBa 6abouex”, KomIek-
mus "CeMmelicTBa XKyKOB", KOJUIEK-
It "CeMeHa M IUTOAHI", KOJUIEKITHA
dopmMa COXPaHHOCTH MCKOIAEMBIX
pacTeH:ii M XXHBOTHHIX", Habop na-
JICOHTOJIOTHYeCKHX Haxoxok "IIpo-
HCXOXKAEHHE JeIoBeKa", KOTMIECTBO
He McHee 14

O6opynoBaHue )11 H3YIEHUS XHMHH

JleMOHCTpa-  COCTaB KOMIUIEKTA: CTONMK IOZHEM-
IIMOHHOE HEl. HasHauenne: cbopka yueOHBIX
oGg;?'nosa- YCTaHOBOK, pa3sMep CTOJEIIHHUILL:
HH He Menee 200x200 MM, ILTaBHBIH
IMOABEM C NOMOIIBIO BHHTAa: HalIH-
gype. IllraTMB HeMOHCTpanMOHHKIH
xummgeckuii: HasHauenue: nemoH-
CTpanusi OpHOOPOB M YCTaHOBOK,
OI0pa, CTEPXHH, JAalKH, MYy(}THI,
KOIIblla: HaJIM4He, BO3MOXHOCTH 3a-
KpEIUICHHA 3JIEMEHTOB Ha pasiuy-
HOH BHICOTE: HANMYKE. ANmapar It
IIPOBE/ICHMA XMMHYECKHX PEaKIHid.

KOM-
IDICKT

KOM-
IICKT

6
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1.3.2. Komiuiekt
XAMHMYECKHX
peakTHBOB/1

Haspauenue: neMoHCTpanmsd XHMH-
YeCKMX peaKlud, NOrJIOTHTENb ma-
pOB M ra3oB: HammdHe. Marepuan
Konbwe1: crekno. HabGop mms 3mek-
OJIH3a JeMOHCTPAIL[HOHHBIH.
HadeHHe: H3y4YeHHEe 3aKOHOB
3JIeKTpONIA3a, cOOpka MOJENH aKKy-
MYJISTOpa, €eMKOCTh: Hanw4dhe, 3J1eK-
TPOIEL: HAIHIKE, KOMIUIEKT MEpHEIX
KoJa6 Majoro o6peMa. HasmageHue:
JIEMOHCTpallHOBHEE ONBITH. O0BeM
xon6: ot 100 ma mo 2000 mi, xoma-
yecTBO KOJI6: He MeHee HOECATH
, MaTepHan Konb: CTeKJo.
Hagop ¢naxonoB (250 — 300 mx
V11 XpaHEHHd pPacTBOPOB peaKTH-
BoB). HasHaueHme: XpaHeHHe pac-
TBOPDOB  PEaKTHBOB, KOJHIECTBO
¢IaKOHOB: He MeHee NECATH INTYK,
MaTepHal (IakOHOB: CTEeKIo, Ipo6-
Ka: Hamuaue. [Ipubop Anst OHEITOB
0 XHMHH C agemﬁnqecxm TOKOM
(maboparopssiit). IIpubop mis -
JIOCTPALlAM 3aKOHA COXPaHCHHS
Macchl BemecTB: cocyd Jlamnombra:
Hanwuyue. IIpo6Gka: Hamudme, THII
nprbopa: JeMOHCTpaIlMOHHEIA. [le-
nuTelbHas BOpoHKa. HasHadeHue:
pasleleHne JMABYX JHAKOCTEH IIO
IUIOTHOCTH, MarepHaln BOPOHKH:
CTEKJIO. YCTAHOBKA A IEpEroHKH
BemecTB: Ha3zHaveHHe: JEMOHCTpa-
IS OYHCTKH BEIecTBa, IIEPEroHKa.
Kon6ei, XONOTUNBHHK Mg OXia-
XJICHHUs, aJUIOHXK, Mpobka: HammJdue.
HHA r}'cranomcn: HEe MeHee
550 mm. Ilpubop mns noxydenns ra-
30B: HAa3HAUCHHE: IONIydeHHE Ia3oB
B MalEIX KommyecTBax. CocraB KOM-
IUIEKTa: He MeHee IIECTH IpefMe-
ToB. Bans xoMOMHMpoBaHHas nab6o-
aropHas, 0aHA BOJSHad: HaIMIHE.
ONblla CMEHHbIE C OTBEPCTHAMH
pa3HOIo IuaMerpa: HaJIu-
gye. IlmTKa 3neKkTpHYecKad. HaNH-
gqne. PappopoBas CTyNKa C IECTH-
KOM. Ha3sHaYeHHWe: IS pasmelbye-
HHS KpYIOHHIX Gpakiud BeIIecTB
¥ [PUTOTOBICHMS IOPONIKOBEIX
cmecer. KoMmruiektr TepMOMETPOB

(ot 0 mo 100°C; 0 — 360°

cocTaB Komiuiekra: Habop "Kuciuo-
TH" (a30THadA, CepHad, COJNLHAsA, Op-
todocoprad), Habop "I'mapoxcm-
Ie", (rugpokcuy 6apus, rHIPOKCHA
Kaumms, TEAPOKCHI KaIbIus, THIPOK-
cupx Hartpusa), Habop "Oxcmanl Me-
TawoB" (WIOMHHAS OKCHI, 6apHi

|

KOM-
IUICKT
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okcux, xenesa (1l1) oxcuy, KaubIys
oxcnjl, Maraus okcnuy, Men (II) ox-
cuA, IMHKa okcuy), Habop "Ilenoq-
HEIE M IIETOYHO3EMEIbHEIE MeTal-
ae"  (JmATHiH, HaTpHH, KaJIbIIHii),
gabop "Me'ra:mm" (amomuHmMiA, xe-
ne30, MarHuii, Melb, IIHHK, OJIOBO),
Habop "H.Ienoqlme H IIENoYHO3e-
MEJIFHEIE MeTaUIR" (JIUTHH, BaTpui,
Kanpnuif), Habop "OrHeonacHue
Bemectsa” (cepa, docdop (Kpac-
HEI1), OKCHJ ocdopa(V), HaGop
"Tariorens” (Wox, 6Opom), HaGop
«aNoTeHUARY (ATOMHHHS XIODHL,
aMMOHHs _ XJopuj, Gapus xiopug,
xene3a (III) xmopun, xamua Homun,
KaJIHs XJIOPHJ, KaJbIUA XJIOPHJ, JIH-
THS XJIOPHH, MarHHA XJIOPHA, MeIH
XJIOPHZ, HATPUA GPOMHA, HATPHA
TOP HaIpud XJIODHJ, IHHKA
x.nopm( Habop "Cyis@atsl, Cyis-
¢nOel, CynbQuUTH"'  (aMIOMHAHHA
quxa'r, aMMOHHS CYJIb a'r, xKejesa
cyns un, xenesa (II) cymegar,
CEMH BO KaIua CylibQar, Ko-
6am>'ra II) Cc nmbar Marnm CyIIb-
dar, Meml cynL aT 6e3BOHEIH,
Menu cynsdar NATHBOIHBIM,
HaTpHA cym, AN, HaTpHA cym,(bm‘,
Harpus cyins(ar, HaTpus 0-
CynbaT , HHKeNd Cyab(aT, Haoop
apOoHaThl" (aMMOHEA Kap60na'r
KalI|s Kaj 60Ha'r, memu (II) kap6oHaT

OCHOBHO Hatpud  KapGoHar,
HaTpHs kapbonar), = Habop
"<I>oc ¢bartsl. %mmxam Kaisd MO-

Horgzipooprodocdar, HaTpud CHIH-
KaT JeBATHBOJHEIM, HAaTpUA OpPTO-
dochar Tpex3aMemEHHEIH, HaTpHA
Jaraapodocdar), Habop "Aneram
Popamunel. CoeguHeHHs xenesa”
(xanusa auerar, Kamm ¢eppo(Il) rex-
CallMaHuA, Kauus ¢eppo (fH pexca-
IMOHUM, KalMi pOJaHHUK, Ha

arieTaT, CBHHIA aue'ra'r) Haﬁop

eIMHEHHs MapraHma" (kamas nep-

A

MaHraHa'r Maprasiia OKCHJI,
Map a (I cym,q:a'r Maprasmna
x10puy ), Habop "CoexuneHus Xpo-

ma" (amom JUXpOMAaT, Kajms
XpOMaT, Kalds XpOMaT, XpoMa )
XJIOpHI INeCTHBOAHEI), Habop "
eMHEHMs XpoMa" (aMMOHES nn—
XpoMaT, Kaluig JUXpoMarT, Kallusd
XpoMarT, XpOMa XJIOpHJ] IECTH
mﬁ Habop ' p ' (amo-
MKHKSI HETpaT, al»mormx HHTpAT,
Kal|s HATPAT, Kanklksd HATPAT, Me-
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1.3.3.

1.4.
1.4.1.

Kommem*v
KOJUIEKITMH 13
crmcka/1

mu (1) HETpaT, HaTpns HHUTpaT, Ce-
peOpa muTpat), Habop "ViEmukaTo-
pu" (lakKMOHJZI, METHJIOBEIH OpamKe-
BBIH, Q)enonlgl'ranenn), Habop "Kuc-
JIOpOACOAEpIKaHE  OpraHHYecKHe
BelnecTBa" (alleTOH, IIMIEPHH, AH-
THIIOBBIHA a¢up, c
H-OyTHIOBEIA, CIIHPT H30aMHIIOBBIH,
c HM300yTIWIOBHIM, CITHPT 3THJIO-
BEIY, (eHOIN, (popMaHH, S3THICHI M-
KOJIB, CYCHO-3TWIOBEIE  3¢up),
Habop 'Vrumesomopomm" (GeH3uH,
rekca, He(Th, TONYyOl, IHKIO-
recxan)? Habop "KucioTel opraHu-
geckne" (KHCIIOTa aMHHOYKCYCHas,
KHACJIOTa OeH3oiHafg, KHCJIOTa Mac-
JIsiHad, KKCJIOTa MypaBbUHAA, KHCJIO-
T4 OJICMHOBas, KHUCJIOTa NaJbMHTH-
HOBas, KHMCJIOTa CTeapHHOBad, KHC-
JIOTa YKCYCHas, KHCIOTa INaBelie-
Bai), Habop "Yriesoxml. 1"
AQHWIAH, QHWINH CEPHOKHCIEIH,
-IJE0K033, METHIIAMHH THIPOXJIO-
PHJI, caxapo3a)

HasHadeHHWe:  JAEMOHCTpAIMOHHOE.
Bup ynakoBku: kKopoOka, OlTHCaHHe:
gampgre. CocTaB KOMILIEKTa: Kol-
gexuus  "BonokHa", KOJUIEKOMS
"KameHHBIH YTOIb ¥ TMPOXYKTEI €r0
nepepaloTKy ', KOJUIEKIMs "Merain-
I H CIUIaBBI', KoJUleKiusa "Mune-
patl U ropuele nopopsl” (49 Bu-
JIOB), KoOWIeKIusa 'MuHepalbHbIe
ynoépelmx", xowtekups "Hedts
¥ IPOXYKTEHL ee nepepaboTku”, KO-
nexmms "IDnacTMacchl”, KOJIEKIHs
"Tormso", kownekmua "UyryH
H crams”, komrekmma "Kaydyk",
xowrekups "Illkama TBepmocTH",
HabopEI Ui MOJEIMPOBAHHA CTpoe-
HHS OpraHMYeCKMX BeEIEeCTB e-
HUYeCKHe) He MeHee YeThIpeX IITYK

O6opyoBanupe I U3ydeHUI (HH3UKH

O6opyxnosa-

HHe A Je-
MOHCTpaiy-

OHHBIX OIBI-
TOB/1

COCTaB KOMILIEKTA: IITATUB AEMOH-
cTpauMoHHEINM. HasHadeHue: npose-
IeHHe JeMOHCTPAIIOHHEIX OIBITOB.
OcHoBaHMe, CTepXEHb, JIAIKH,
KonbLa, MyQrhl: Hammuue. CTOIMK
mogbeMHBIM. Tun crommka: ydeO-
HEI/1abopaTopHELA, omopa, crep-
J)K€Hb BHHTOBOH, BHHT peryispo-
BOYHEBIN: Hamumune. PyHKOHA NOXB-
€Ma H OIlyCKaHMA CTO/IMKA: HaJIHIHe.
HcTOYHMK NOCTOSHHOIO A MEPEMEH-
Horo HanpsokeHmsa. HasHadeHnme:
JUIsl IIMTAHUS perylupyeMEIM Iiepe-
MEHHBIM H IOCTOSHHEIM TOKOM

KOM-
IUICKT

KOM-
INICKT
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JNIEKTPUYIECKUX  CX€M, 49acToTa,
I"IX 0, moTpeGiisieMass MOIMHOCTS,
BA: 10. OMETp KHIKOCTHOH
JeMoHCTpanHoHHbH. HasHaueHue:
Juis u3MepeHus napienus 10 300 MM
BOJSHOrO croiiba BhHIIIE H HIDKE aT-
MOCQEpHOro HaBIECHHUA, CTEKIIHHASA
U-obpasHasg TpyOka Ha IIOACTaBKe:
Hammude. KamMeproH Ha pe3oHaHC-
HoM smuke. HasHadeHwe: mius ne-
MOHCTpaIMi 3BYKOBEIX KoneGanmii
U BOJH, JiBa KaMEepTOHA Ha pe30HH-
PYIOIIMX AIIMKAX: HaJIMIHe, Pe3HHO-
BRI MonoTodek: Hammgue. Hacoc
BAKYyMHEI# C 3JIEKTPOIPHBOAOM:
HasHadenwe: co3zanue paspsoKeHHS
WA W30KITOYHOrO HaBIECHHI B 3a-
MKHYTHIX 0ObeMax. OIBITH: KHIIe-
HHC JKHAKOCTH IIpH IOHIDKEHHOM
JIaBJICHHY, BHEITHEe M BHYTPEHHEe
IaBjleHAe M npyroe. Tapenka Baky-
ymHas. Haznauenue: neMoHCTpanus
OIIEITOB B 3aMKHYTOM 06BeMe ¢ pas-
pexxeHHBIM Bo3fyxoM. OcHoBaHme
C KpaHOM, KOJIOKOJI H3 TOJCTOTO
CTeKNa, pe3MHOBad  NpOKJIaKa,
9IEKTpHYEeCKHi 3BOHOK: HaJH9He.
Benepko Apxumena. Hasnauenwme:
INEeMOHCTpanda ReHCTBHA JKHIKOCTH
Ha [Orpy>KeHHOE B Hee TEJO H H3Me-
peHHe BeJIMYMHBI BHITAJIKHBAIOIIEH
cunsl. Benepxo, Teno mumHpuye-
ckoit ¢opMEl, nmmﬁ OHHAMO-
MeTp: Halu4ue. 0 BO3JYIIHOE.
Hasradenue: NEMOHCTpalMsl  BOC-
IUIAMEeHEHUd Troprodeil CMeCH mpH
ee ORICTPOM CXKaTHH, TOJICTOCTEH-
HBI IGUIMHAD, NIOpIIEHb HA MeTal-
JIM4EeCKOM ITOKE C PYKOATKOMH, IOJ-
CcTaBKa IJi1 IMIMHApA: HaJIHdHe.
IIpubop mist MEeMOHCTpALHH JaBlie-
HuA B xuakocTd. Hasnadenme: ne-
MOHCTpal¥s M3MEHEHHHA MaBJICHHA
C IMyOuHOH mnorpyxeHus. JlaTauk
JlaBjeHHd, KpOHIITEHH I Kpeluie-
HHA Ha CTEHKE COCyHha: HalH4Yme.
IlpubGop misf IAEMOHCTPaLMH aTMO-
cxgepnoro naBineHHs (MarmeGypr-
ckue monymapus). HazHadenwe: ne-
MOHCTpaUHsi CHIIBI aTMOCHEPHOro
JABIICHHsA, OBa Pa3sheMHEIX MeTall-
JMYEeCKHX IOJyMAapHs ¢ IPOYHEIMH
PydKaMH M XOPOIIO NpUULIH(OBaH-
HEIMM KpasMW, HHUIEIb C KpPaHOM:
Hanmuure. Co3faBaeMoe BHYTPH IIa-
POB BaKyyMMETpHUeCKOe HaBIECHHUE:
He MeHee 0,05 MaKCHManbHOe
paspHIBalolllee YCHJIHE: HE MeEHee
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90 H. Habop Tex paBHOro oomema.
Hasnagenne: Mg ONpeAeICHUA
U CpaBHEHHA TEIUIOEMKOCTH H ILIOT-
HOCTH Pa3IH4HEIX TBEPABIX MATepH-
aJI0B, LIAIMHAPH W3 Pa3iudHEIX Ma-
TEPHAJIOB: HE MeHee Tpex IITYyK,
KPIOUKH JUIS TTOJBEIIMBAHUS IMIIAH-
apoB: Hammaue. Habop Ten paBHOH
Macchl. HasHaueHue: Juia ompepene-
HHMsS H CPaBHEHHMIO IUIOTHOCTH pas-
JAYHBIX MaTepHanoB, AIAHAPE! H3
Pa3MYHEIX MATepHaloB: He MeHee
TpeX INTYK, KPIOYKY JUIA IIO/BENIH-
BaHUA UWIHMHApOB: Hammume. Cocy-
Il coobmaromuecs. HasHadeHue:
JIEMOHCTpAIMA OAWHAKOBOTO YPOBHS
OINHOPOIHOM JXMIKOCTH B cO00mIa-
JOIUXCS MexAy coboit cocymax
pasHO#t ¢QopmEl, coobmalommecs
CTEKJISIHHEIE 'rpyéxn pasHoii ¢opMmsI:
He MeHee TpeX WTykK. IloacraBska:
Hammgwe. Tpy6ka Heiorona. Hasna-
YeHHe: AEMOHCTpAIlUs] OXHOBPEMEH-
HOCTH NafeHHA pasIH4IHBIX Teil

B pa3pexxeHHOM Bosxyxe. DyHxipmsa
HOJKII0OYEHNs K BaKyyMHOMY Haco-
Cy: HaIM4Me, JUIMHA TPYOKu: He Me-
Hee 80 cM, pesUHOBEIE HpoOKH,
HunmeNs: Hamgne. KomugecTBo Tein
B TpyOKke: He MeHee Tpex mrryK. Illap
ITackansa. HasHaueHue: QeMOHCTpa-
OUs repefiadd IPOM3BOAMMOIO Ha
KHUIOKOCTh HAaBICHUA B 3aMKHYTOM
cocylle, JHeMOHCTpauds OOgbeMa
XHUOKOCTH IOA JCHCTBHEM aTMO-
chepHoro marneHmi. Meramwrnge-
CKHA LWIMHAD C ONpaBaMH, MOp-
IIEHb CO INTOKOM, IOJBIH MeTajlIu-
YecKUi Imap ¢ OTBEPCTHSAMH: HaJH-
yye. JIMHa LWIMHApa: HE MeEHeEe
22 cM, IuaMeTp IMapa: HE MEHee
BocbMH cM. Illap ¢ xomeroM. Hasna-
YeHHe: JEMOHCTpalUs] pacIIMpeHHs
TBEpAOrO Tella IIpH HarpeBaHHH,
IITaTHB, METAUIMYECKOEe KOJBIO
¢ My(dToif, map ¢ IeNno4Koii: HaIH-
Yhe, [IMHa M[ENOYKH: He MCHee
80 MM, auameTrp mapa: He MeHee
25 mm. IMap ¢ xomsuoM. Hasgage-
HHe: JIeMOHCTpalds pacIIMpeHHA
TBEPJOrO Tela NpPH HarpeBaHMH,
IITaTHB, METAUIMYECKOe KOJBIO
¢ My(droii, map ¢ Leno4Koi: HaJIH-
qpe, IUIMHA LENOYKH: He MeHee 80
MM, JHaMETp IIapa: He MeHee 25
MM. L[WIIMHADPH CBHHIIOBEIE CO CTpY-
roMm. Ha3snadeHme: neMoOHCTpalus
B3aHMHOIO INPUTDKEHAI  MEXAY
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aTOMaMH TBEPABIX Tel, KOJIW4EeCTBO
OMHAKOBEIX IMHApoB. He Menee
ABYX mTyK. MaTtepnal IHMIMHIpOB:
CTajlb M CBHHEL, KPIOYKA JUId TOA-
BemmBaHAA:  Hammgwe.  Cipyr,
Halpasafomas TpyOka: HaIMdIHe.
IlpuG6op  Jlemma.  Hasmauenme:
JJI9  HCCIIC[OBAHHS 3aBUCHMOCTH
HanpapJeHUs MHAYKOHOHHOTO TOKa
OT XapaxkTepa W3MEBEHHs MarHUTHO-
ro noroka. Croiika ¢ KOpPOMEICIOM:
Hammawe. KonugecTBo amoMuHMe-
BHIX KOJIeIl: He MeHee JABYX INTYK.
IIpope3s B OHOM M3 KOJEIl: HaJH-
gpe. Marsur o0pa3HbIii KEeMOH-
CTPAI{MOHHEIH: HaJeHHe: JEMOH-
CTpalysA CBOMCTB IOCTOSHHBIX Mar-
HHTOB, THIl MarHuTa: HaMarHW4eH-
HEIf OpycOK, KOJIHYECTBO IBETOB
MarHura: He MeHee aByX. OOo3Ha-
YyeHHe MOJIOCOB MarHUTa: HaIHYHe.
Marsur 1oJ0coBOil JEMOHCTpalM-
onHbNi (napa). HasHauenue: nemMoH-
CTpamisAd CBOHCTB HOCTOSHHBIX Mar-
HHUTOB. THI MarHudTa: HaMarHU4eH-
HEI 6pycox mnpsMonmHEHHOH ¢op-
MEI, KOJMYeCTBO LBETOB MarHHTa:
He MeHee aApyX. OOo3HaueHMe mo-
JIOCOB Marnura: Hammgue. CTpenku
MarHWTHBIC Ha mraTtuBax. Hasrade-
HHWe: JIEMOHCTpalusd B3aMMOJEi-
CTBHA MOMIOCOB MAarHWTOB, OpHEH-
TAIlMA MarHWTa B MarHHUTHOM IIOJe.
HamarHuieHHasd CTpelka: Hajuwgwue.
KonmmgecTBO IBETOB MarHuTa: He
MeHee IBYX, IOJACTAaBKA: HaIHMIHe.
Ha6Gop neMOHCTpamHOHHEI "Olek-
TpocTaTHKA" (JNEKTPOCKOIEI [BE
LITYK), CylTaH (ABe ITYKH), Malod-
Ka CTeKIMHHad, Najodka 360HHUTO-
Bad, INTATHBBl  H3OJMPYIOIIHE
(mBe wryxm). MammuHa 3nexTpodop-
Had WIH BRICOKOBOJBTHBIM MCTOY-
Huk. Hasnadenwe: it noixyaeHus
9JIEKTPAYECKOTO 3apsfia BHLICOKOIO
NOTCHUHANA ¥ IOMy9IeHHs HCKPOBO-
ro paspszga. JlucKH Ha CTOMKaXx:
Hamune. KomdectBo nefimeHckmx
0aHOK: He MeHee JBYX, IOJACTABKa:
Hanugue. KomimiekT 1mpoBOxoB.
Jumra; He MeHee 500 MM (deTHipe

nna'xm), 250 MM (e INTYKH),
100 MM (Bocemp mTyk). HasmHauge-
HHE: i1 NONKIMIOYeHUs JeMOHCTpa-
HUOHHBIX IpHOGOpoB M 06GOpyHOBa-
HHUs X HCTOYHHKY TOKa, JUIi COOpKH
3NEKTPHYECKHX _Iemeif, BKIOYas
3neMeHTHl U3 paboTHl "IToCTOSHHEIA
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1.4.2. O6opynoBa-
HHe I Jia-

6oparopHEIX
pabor u yue-
HHYECKHX
onelToB  (Ha
6aze KOM-
IUIEKTOB
ora)/4

3IIEKTPHIECKAMN TOK'

IITaTHB J1aGOpaTOpHBIA C JepxaTe-
nsaMA. Becsl anexrpoHnnie. Mens
Ka, mpezen usMepernsa 250 M.
HamomeTpsl 1 SH. I.[mmmlp
crameHoi, 25 cM’, Ilumimmp amo-
MHHHMEBHIH 25 CM33, MUIMHAp Ao~
MHHMEBEI 34 cM’, UWIMHApD ILIa-
CTHKOBEIA 56 ¢ mm n3Me 6’
CHUIEI Apxmae lpymma 4 H/M,
npyxuHa 1 py3s mo 100
(orects nn'ylc) Ipy3 Haﬁopm.m
K,(i:'ranannnnae'r Maccy ¢ maroM 10 T.
epnasi JIeHTa, JIHHelika, TpaHCIop-
THP. Bpycok ¢ KpIOYKOM H HHTEIO.
aBlIMONIas [UIMHOX He MeHee
500 MM. JloJDKHEI OBITH OOECIICYECHE!
ga:mme KO3(Q(HIMEHTE  TpEeHHs
pycka no Hanpasismome#. CexyH-
ZoMep 3ICKTPOHHBIA C AaTIMKOM.
Hanpasnsomas co mxainoid. bpycok
IEPEBAHHEIH C IyCKOBEIM MarHATOM.
HutsHo#i MasTHHK C Ipy3oM C IIycC-
KOBEIM MArHATOM H C BO3MOXHO-
CTHIO_M3MEHEHHs JIVHEl HUTH. PhI-
gar. biok moaBwkHEIA, 610K Hero-
memxued. Kamopumerp. Tepmo-
meTp. VICTOYHMK NUTaHUS NOCTOSH-
HOrO TOKa (BBEIIPSMHTENb C B3OJ-
HHIM HanpsbkeHHeM 36 — 42 B wm
GarapeifHbIif 610K ¢ BO3MOXHOCTEIO
perynapOBKH BHIXOIHOTO HalpsDKe-
Hud. Boast™m IOBYXIIpeAebHBIN
(3B; 6B). milepme'rp IBYyXIIpe-
TenbHEDE  (0,6A; 3A Pezucrop
4,7 Om. PesucTo M. Jlamnod-
Ka (48B 0,5 A). I'f FeMemmﬁ pe-
sucrop (peocrar 0 Om. Coenu-
HHUTEILHBIE npoaona 0 mTyK).
HabGop mpoBOJNIOYHBIX pe:mc'ropon
plS. Cobuparomas ymH3a, HOKYCHOE
paccrosade 100 MM, cobHparomas
mmsa, ¢doxycHoe pacc*romme
50 MM, paccedBaiomias JIMH3a,
xéycnoe paccTogHHUe 75 MM Slgg,zlm
ITA9eCKas CKaMBd.
nenb npeaMera. OcBe'rn'renL ITo-
JMYNAIAHAP C IUIaHIIETOM C_Kpyro-
BBIM  TpaHcmoptupoM. IlpmGop
JIJ'I}I KSYRCHHSI Ta30BhIX 3aKOHOB.

aml%p Ilonspoun B pamxe.
Illenn IOHra. Karymka MoToK. Biok
JHOJI0B, 6110k KoHAeHcaTopoB. KoMm-

Tac. Mamn'r, 3JIeKTPOMArHHT.
Omurku xene3Hnie B bauxe

1.5. TexuonmormiecKkas HapaBJICHHOCTD

1.5.1. O6pa3oBa-

poboTorexHHYecKuit HaboOp mpeaHa-

KOM-
IJICKT

KOM-
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1.5.2.

TEJIbHBIH KOH-
CTPYKTOp ANA
IPaKTHKA
0J10480r0
IporpaMMH-
pOBaHUA c
KOMIUIEKTOM
IaTIHKoB/1

O6pazosa-
TeJIbHBIA
Habop mo Me-
XaHHKE, Me-
XaTpOHHUKE H
pobGoToTex-
Huke/1

3Ha4YCH i1 M3yYEHUSI OCHOB pobO-
TOTEXHUKH, AcTaleil, y3JI0B H Mexa-
HHM3MOB, HEOOXOMMMBIX I CO3/a-
HHUS poéo'm'remmqecxmc YCTPOHCTB.
HaGop mnpexcraBiser co0OH KOM-
IUIEKT CTPYKTYPHBIX 3JIEMEHTOB, CO-
eIHHUTEIBHBIX 3JEMEHTOB H JJIEK-

OTEXHHYIECKHX KOMIIOHEHTOB.

o3BoJIieT cobHpaTh (IporpamMMH-
poBaTh  coOMpaeMEle  MOJEIH)
U3 3]IEMEHTOB BXO[AINMX B €ro co-
CTaB, MOJENIH MEXaTPOHHEIX B pobo-
TOTEXHMYECKHX YCTPOMCTB C aBTO-
MaTH3UPOBAHHEIM  YIIPaBJICHUEM,
B TOM 4YHCIIE Ha KOJIECHOM XOZY,
KOHCTPYKIHMM, OCHOBaHHBIX Ha HC-
IIONIF30BaHMM Iepead (B TOM JHCIe
UepBSIHBIX U 3yO4YarTbiX), pEHYaros.
CBeTOMHONHBIA MAaTpHUYHBIH JHC-
e ¢ Gelod NoacBeTKOH Ha KOH-
tposwiepe. Komudectso nopToB BBO-
Ja/BEIBOJAa Ha KOHTpOJUIEpe HE Me-
Hee mecTH. KolmgecTBo KHOMOK He
MeHee deThipex. Obmee KOIMIECTBO
3JIeMEHTOB: He MeHee 520 mITyxk.
B ToM umcre: 1) mporpaMMupyeMEIH
ONOK ympaBieHHs, KOTOPHIH MOXET
paboTaTh aBTOHOMHO H B IIOTOKOBOM
pexume; 2) cepBOMOTOPH;  3) JAaT-
YUK CWIBl, 4) AaT4MK pPacCTOSHHS,
5) maTYMK NBETa; 6_? aKKyMYJIATOD-
Has  Oarapes; ) ILTACTHKOBEIE
CTPYKTYPHEIE 3JIEMEHTHI, BKIIOYasd
nepQopHpoOBaHHLIE 3JIEMEHTH: 6Gai-
KH, KyOHKH, OCH H Ballbl, COCJHHH-
TEJIBHBIC JJIEMEHTHl K OCsM, Ile-
CTEepHH, IpeqHasHa4YeHHbIE A CO-
3MaHUsA YEPBAIHBIX H 3y0dUaThiX ITe-
penad, COeIHHUTEIBHEIE H Kperex-
HBle OJJIEMEHTHI; 8) mporpamMmHoOe
obecriedeHre, HCIONB3yeMOe I
IpOrpaMMHpOBaHHS  COOHpaeMBIX
POOOTOTEXHHIECKUX Mojeneit
H YCTPOMCTB, JOCTYIHO JUIA CKa4H-
BaHHUA U3 ceTH VHTEpHeT

Habop mpefHasHAyeH Ui IpoBexe-
HHsA YJEOHBIX 3aHATHH IO 3JIEKTPO-
HHKE M CXeMOTEXHHKe C LIeNIBIO H3y-
JeHHs Hamboliee pacIpOCTPaHEHHOMR
aeMeHTHOUM 6asbl, NpHMEHAEMOMH
I HH)XEHEPHO-TEXHAYECKOIO
TBOpYeCTBa oOydJalommxcs ¥ paspa-
60oTKH y49eOHBIX MOAeneH po B.
HabGop  mosBomser  ydammmcs
Ha IpaKTHKE OCBOMTh OCHOBHEIE
TEXHOJIOTHH ITPOSKTHPOBaHHA pobo-
TOTEXHHYIECKHX KOMILIEKCOB
Ha IMpuMepe ydeOHEIX Moxenel po-

TUICKT

KOM-
IUICKT

6
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00TOB, U3yYHTH OCHOBHEIE TEXHHYC-
CKHME pellicHHAd B obiacTH xubepHe-
THYECKHX K BCTPaMBacMBIX CHCTEM.
CoctaB KoMIUIeKTa: Habop KOH-

CTPYKTHBHEIX 3JIEMEHTOB JUia c6op-
KH MaKeTa MaHHITYJALHOHHOIO Po-
60Ta, KOMIUIEKT MeETaUIMYECKHUX
KOHCTPYKTHBHBIX JJIEMEHTOB _ JUIf
cOoOpKH MakeTa MOGHIBEHOrO poboTa,
HabOp 3JNEeKTPOHHLIX KOMIOHEHTOB
I M3yYeHHWs OCHOB 3IIEKTPOHHKH
H CXEeMOTEXHHKH, KOMIUIEKT IPHBO-
JIOB M JAaTYMKOB pa3lIMIHOIrO THIIA
ans  paspaborku  poboToTeXHHYe-
CKHX KOMILIEKCOB, MOTOPEI C 3HKO-
IepoM He MeHee IIByX INTYK, CEpBO-
IpHBOJ, GoNbIIOH HE MEHEE JETHIPEX
IITyK, CEPBONPHBOA MAJIHK HE Me-
Hee JBYX INTyK, HH(ppaKpacHEIA
[aTIAK He MeHee TpeX INTYK, Yib-
TPa3BYKOBO} JaTiMK HE MEHEE TpeX
NITYK, AAT9HK TEMIEpaTypsl HE Me-
HEee OJHOM INTYK, JaTIAK OCBEIICH-
HOCTH HE MEHee OfHOM ITyK, Habop
3]IEKTPOHHEIX KOMIIOHEHTOB (pe3H-
CTOpHI, KOHJICHCATOPEI, CBETORHUOAH
Pa3sNHYHOrO HOMMHANA), KOMIUIEKT
NpOBOJOB I GecnaedHOro mpoTo-
THOMPOBaHMA, IUIaTa OecnaedHoOro
p OBaHUA, A JATOP
H 3apsaHoe ycrpoircrso. lIporpam-
MHpPYEMELf KOHTpOJUIEp, IpOorpam-
mupyeMelif B cpezie Arduino IDE
HIH aHATOTHYHEIX CBOOOAHO pac-
IpPOCTpaHAEMEIX Cpelax pa3padbor-
k. [IporpamMmupyemEIil KOHTpoOJLIED
HOJDKEH oONajaTh IOpTaMH IUId
IOAK/IOYCHAd MU(POBEX H aHaJo-
TOBBIX gﬁoﬁm uHTepdericaMi
TTL, USART, 12C, SPI, Ethernet,
Bluetooth wm WiFi. Moayme Tex-
HHIECKOTO 3pEHHsd, Ipe/CTaBIIO-
i  cobol  BEYUCIMTENHHOE
YCTPOHCTBO CO BCTPOEHHEIM MMKPO-
nponeccopoM  (KOJIMYECTBO  SIEp
He MeHee 4YeThIpeX INTYK, 9acToTa
aapa He MeHee 1,2 I'Tn, 06sem O3Y
He menee 512 M6, o6reM BcTpOeH-
HOM mamstH He MeHee 8 I'6), muTe-
HpOBaHHON XaMepoH (MaKcH-
MaJIbHOE pa3pelleHue BHJCONOTOKa,
n?enasaemoro o Geiic
USB He wMenee 2592x1944 en.%
M ouTHYecKoil cucremoii. Momyib
TEXHHYECKOro 3peHMA HOJDKeH 06-
Janarh COBMECTHMOCTBIO C pasiHd-
HEIMH OpPOIpaMMHpPYEMEIMH KOH-
TPOJLIEPaMH C IOMOIIBIO HHTepGeH-
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1.6.

1.6.1.

coB: TIL, UART, I2C, TSPl
Ethernet. Monym: TEXHHIECKOTO
3peHAs HOJDKEH MMETh BCTPOSHHOE
TpaMMHOe obecredeHue Ha OC-
HOBE  ONEPalMOHHOM  CHCTEMEI
Linux, no3BoJsMIomee OCymecTBIATh
HAaCTpOMKY CHCTEMEI MAIIMHHOTO
o0ydeHHs IIapaMeTpoB HEHpPOHHBIX
cereil s oOHapyXeHHSI OOBEKTOB,
ONpeNeNeHHs _ HMX  I1apaMeTpoB
H JaubHelie#l HACHTHOHKALHH.
KoMiuiekT nomkeH obecneduBaTh
BO3MOXXHOCTh H3Y9€HHS OCHOB pas3-
paboTKH IMpPOrpaMMHBEIX M aImapar-
HEIX KOMIUIEKCOB HIDKEHEPHBIX CH-
CTeM, pelenni B cdepe "HUnTepuer
Bemel", pemenmit B obnacta pobo-
TOTEXHHUKH, HCKyCCTBEHHOTO WHTEN-
JIeKTa H MallIMHHOIo o0ydeHus

KomibloTepHOe 000pyaoBaHHE

Hoyt6yk/2

¢opMm-paxrop: HOyTOyK. XKecTkas,
HEOTKIIO9aeMas KIaBHaTypa: HalH-
gue. Pycckast packnazxa KiIaBHaTy-
pel: Hamugue. JluaroHamp SKpaHa:
He MeHee 15,6 moiimoB. Paspeme-
HHE OJKpaHa: He MeHee 1920x
1080 mukceneii. Komugecrso suep

oLeccopa: He MeHee YeTHIpeX.

OMYEeCTBO IIOTOKOB: HE MeHee
BOCEMH. basoBad TaxkTOBas 4acroTa
npoueccopa: He MeHee 1 I'Tn. Mak-
CHMaJbHAsg TAaKTOBas 4acToTa IIpo-
neccopa: He MeHee 2,5 I'Tm. Kam-
oaMaTh Ipomeccopa: HE MEHee
6 Mobaiit. O6BeM YyCTaHOBJICHHOH
ONEPaTHBHOM IaMATH: He MEHee
8 I'Gaitr. O6BeM moOAAEPKUBACMOH
oIepaTHBHON maMsaTH (JUIA BO3MOX-
HOCTH pacIIMpeHHf): HE MeHee
24 T'6aitt. O65eM HakomaTens SSD:
He MeHee 240 I'Gaiit. Bpemsa aBTO-
HOMHO# paboTHI OT 6aTapeu: He Me-
Hee 6 gacoB. Bec HoyTOyKka ¢ ycra-
HOBJICHHEIM aKKyMyJIITOpoM: HE 60-
nee 1,8 xr. BHemmmwmit mHTepdeiic
USB crangapra He Hmxe 3.0
He MeHee TpeX CBOOOAHHIX. BHem-
HUH nn'repg:aﬁc LAN (mcnons3oBa-
HHE INEPEXOAHHKOB He NpexaycCMOT-
peHo): Hanwaue. Hanmpame Monyinei
u unTepdeiicoB (Mcrons3oBaHue ne;—
€XOMHAKOB HE €IyCMOTPEHO):
Q’GA, HDMI. Becnngoggnn:;‘pgmss
Wi-Fi: Hammume C IOAAEPXKOH
craumapra [EEE 802.11n mmm co-
BpeMeHHee. Web-kaMepa: Haimuxe.

AHUITYIATOP "MBIIIE": HaIAJHe.

KOM-
ILICKT
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. IlpenycraHoBneHHas onepamHOHHAs
cHCTeMa C rpaQuIeCKUM IOIE30Ba-
TENbCKAM HHTepdelicoM, obecnedn-
Baromas paboTy pacHpOCTpaHEHHEIX
o0pa3oBaTelIBHEIX U OOIIecHCTEM-
HBIX IPWIOKEHHH: HaTuqaHe
1.6.2. MOV (upus- THm ycrpodcrBa: MOV (dysxumm
Tep, CKAHEp, IleYaTH, KONMHPOBaHHA, CKAaHHpOBa-
xonup)/1 Husi). Popmar Oymarn: He MeHee
A4.'IlpetHOCTE: YepHO-Gennid. Tex- |
HONIOTWS NedaTH: jasepHai. Makcn- oo 6,00
MaJIbHOE Ipasgemelme MeYaTH:
He MeHee 1200x1200 Towek. Hu-
Teggeﬁcmz Wi-Fi, Ethernet (RJ-45),
U
HammMeHoBanue Hanpasienus: "[IpodmisHE koMinekT 6a3a”
2. HanmeHoBanue paszena: "[IpoduisHei KoMILIekT 6a3a”
2.1. EcrecTBeHHOHay4YHas HAIPaBJICHHOCTH '
2.1.1. TIudposas onucanue: o0ecredynBaeT BBIIOJHE- KOM- 19,00
nabopatopusi  Hue 1a0OpaTOpHEIX paboT Ha ypoKax ILIEKT
0O OHONOrHM IO OHOJOrMH B OCHOBHOH IIKOJIE
(yueHmge- M IPOEKTHO-HCCIIe/IOBATENLCKOMH Jie-
ckan)/3 aTelbHOCTE  ofydarompxcsa. Kowm-

IUIEKTalHA: OecrpoBOAHON MyNETH-
OaTYUK 10 OHONOTMH C IIECTHIO
BCTPOCHHEIMH JaTYHKAMH: NaTIHK
BI2XHOCTH C OUAIla30HOM H3Mepe-
sug ot 0 7o 100 mpomeHTOB, JaTIHK
OCBEIIEHHOCTH C JHaNa30HOM H3Me-
peHus He yxe yeM
or 0 no 180000 nk, maramk pH
¢ JMaIla30HOM H3MEPEHHI HE YXKe
geMm ot 0 mo 14 pH, matyuk Temme-
aTypsl C AWManasoHOM H3MEpEeHMs
ge yxe geM ot 20°C no +1%e0°C,
IaTIuK 3JIEKTPOIIPOBOANMOCTH
C JAWana3oHaMM W3MEpEHHs He YKe
geM or 0 mo 200 Ml(Cl\a
or 0 mo 2000 wmxCwm, or
go 20000 MxCwm, KaTIuK TEMIEpaTy-
PEl OKpYXAIOMEeH Cpelsl C Auanaso-
HOM H3MepeHHMs He yXe YeM OT
-20°C pmo +40°C. Axceccyapsl: Ka-
6ens USB coepmauTeNbHBIA. 3apsi-
HOE ofictBo ¢ _Kabenem
miniUSB. USB Agantep. Bluetooth
4.1. Low Energy. Kparxoe pyxosox-
CTBO IO SKCIUTyaTamuu IHQPOBOH
Jla6opa'ropnn.m{ylmpponax BHJCOKa-
Mepa ¢ METAUIMYECKAM INTaTHBOM,
aspemenne He MeHee 0,3 Mmmkc.
porpammHOe obecneuenne. Mero-
OAYEeCKHe PEKOMEHIAlAd HE MEeHee
30 pa6otr. Ynakoska Hanuaue pyc-
CKOSI3BIYHOIO caifiTa IOAMEPXKH,
HaIM9He BHICOPOJIMKOB




15

1

2

3

2.1.2.

2.13.

ITudposas
naboparopus
g?q XMMHHY
eHH3e-
ckas)/3

Hudposas

naboparopus
o  ¢usuke
(yueHHge-
ckan)/ 3

omucaHpe: obeclieuuBaeT BHITOJHE-
HHe 1a00opaTOpHEIX padoT o XAMHUH
Ha YypoKax B OCHOBHOH IIKoIe
H IPOSKTHO-HCCIICIOBATELCKOH Ae-
ATeJIbHOCTH oOydarommxcsa. Kowm-
IUteKTa|s: 6ecIpoBOJHOH MyJNbTH-
HaTYMK IO XHMHH C YeTRIphMA
BCTPOCHHEIMH JaTIAKaMH: IaT4YdK
C [Mana3oHOM  HM3MEpeHHA
He yxe 49eM ot 0 no 14 pH, marunx
BRICOKOH TeMmepaTypsl (TepMmomnap-
HBI) C J@ana3’oHOM H3MEpEeHHs He
yxe geM ot -100°C xo +900°C, mar-
UMK 3JIEKTPOIPOBOHMOCTH C AMala-
30HAMH H3MEPEHHs He yxe deM ot 0
Ji0 200 MK(CM, oT 0
10 2000 MxCwMm, ot 0 mo 20000 MxCwm,
JaTIUK TEMIIEPaTypHl IUIATHHOBBIHA C
JHAa30HOM H3MEPEHU HE yKe 4eM
or 30°C mo +120°C. Othensuzie
OAaTIMKH: HATIAK ONTHIECKOH IIIOT-
HocTH 525 HM. AKceccyaphi: Kabeis
USB coemuHHTEIBHBIA. 3apagHoe
{]c'r ofictBo ¢ kabeneM miniUSB.
SB Apnamrep. Bluetooth 4.1. Low
Energy. KpaTkoe pPyKOBOACTBO IO
SKCIUTyaTaluu HudpoBoii aboparo-
pun. Habop naboparopHo# ocHact-
ka. [IIporpammuoe obecredeHmHe.
Meroarueckue peKOMEHOAIMM He
meree 40 paGor. Hamrame pyccko-
S3BIYHOro CaifTa IMOANEPIKKH. {-Iann-
YKe BHICOPOIMKOB '

onHcaHue: o0ecneYuBacT BBIIOJHE-
HHE 3KCIIEPHMEHTOB 10 TEMaM Kypca
¢usuxu. Kommnexramus: 6ecnpo-
BOZHOM MYJIBTHAATIMK II0 (H3AKE
C IIECTHI0 BCTPOCHHBIMH JaTIHKa-
MH: I $POBOi AATIMK TEMIIEPATyPEl
C AMaia30HOM H3MepeHus He YXe
geM ot -20°C mo 120°C, mudposoit
JaT4MK  abCoJIOTHOro  JaBlIeHUS
C HAlla30HOM H3MEpEeHHA He yXKe
yeMm ot 0 mo 500 xIla, maTayUk Mar-
HUTHOIO TIONIS C JIMana30HOM M3Me-
peEnsi He yxe uem or -80 MIn
mo 80 mMTn, garumk HanpsOKEHHS ©
IUAala30HAaMH H3MEpPEHHS He YXe
yeM oT -2B o +2B, ot -5B no +5B,
or 10B go +10B, ot -15B mo +1 B,
JAaTYNK TOKA He yxke deM oT -1A
o +1A, parduk aKcelnepoMeTp
C II0OKa3aTeJIAMA He MeHee deM: 2 g;
+4 g; +8 g. OTnensHBIC YCTPOHCTBA:
USB ocmunnorpad He Memee IBa
Kagaina, +/-100B. Axceccyaphl: ka-
6ems USB coemunurenpHEIA. 3apsia-
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HOe _ YCIPOHCTBO ¢ _KabeieM
miniUSB, USB. Aganrep. Bluetooth
4.1. Low Energy. Konctpykrop At
IpoBeAcHAs SKcnepuMenToB. Kpat-
KO€ PYKOBOACTBO II0 SKCIUTyaTallud
mappoBoit  mabGopatopuu.  IIpo-
rpamMmmHoe obecnedenue. Meroaudge-
ckue pekxomeHpamuu (40 pabort).

€ PYCCKOS3HIYHOrO caiita
nognepxkd. Hamadwe BHpeoposH-
KOB

2.4. KommsiotepHoe 060pynoBanue

2.4.1. Hoyrbyx/3

BpemeHHee. Web-kamep

¢dopm-dakrop: HOyTOyk. Xectxas,
HeOoTKloYaeMas KjlaBHaTypa: Halli-
gne. Pycckas packiafka KiaBHATY-
pel: HamwaMe. JlmaroHanms 5SKpaHa:
He MeHee 15,6 mroiimoB. Pasfeme-
HHe OJKpaHa: He MeHee 1920x
1080 muxceneit. KomuuecTso samep
[eccopa: He MEHee YeTBIpEX.
ONMYECTBO TIOTOKOB: HE MeEHee
BOChMH. ba3oBasi TakTOoBasg 9acTOTa
npoueccopa: He Menee 1 I'Tn. Mak-
CMMaJbHad TAaKTOBas 49acToOTa IIpo-
neccopa: He MeHee 2,5 ITn. Kam-
IamaTh IIpoieccopa: HE MEHee
6 MGaiit. Q0beM ycTaHOBIICHHOMH
ONEpaTHBHOK IaMATH: HE MeEHee
8 I'daiir. O6BeM moOAKEP)KABAEMOMR
OTepaTHBHON NaMATH (U1 BO3MOXK-
HOCTH pacIIMpeHHs): He MeEHee
24 I'6a#iT. O6peM Hakommurens SSD:
He McHee 240 I'6aifr. Bpema aBTto-
HOMHO# paboThl oT Garapen: HE Me-
Hee 6 JacoB. Bec HoyTOyka ¢ ycTa-
HOBJICHHBIM aKKyMYJIITOpOM: HE 60-
nee 1,8 xr. BHemmuii nHTEpOEHC
USB crampapra ne Hmke 3.0
HE MeHee Tpex CBOOOAHBIX. BHem-
Huit uaTepdeiic LAN (Hcmons3oBa-
HHe NEPEXONHWKOB HE NpPEHyCMOT-
peHo): Hanuune. Hamraue moxyneit
¥ unTep(deticoB (McCIOIb30BaHUE IIE-
%exozmmcon HE NpexyCMOTPEHO):
GA, HDMI. BecnposogHas CBA3b
Wi-Fi: Hamuawe ¢ IOAHEpPXNKOH
crangapra IEEE 802.11n mwmm co-
a: HauMJHe.
JNATOP "MBIIB": HaJIHUIUE.
IlpexycraBOBIIEHHasA ONEpalHOHHASA
chucTeMa ¢ rpapuiecKkuM II0NBE30Ba-
TeasckuM HMHTepdeiicoM, obecniedn-
Balomas paboTy paclpoCTpaHCHHEBIX
o0Opa3oBaTelbHBIX M OOIEecHCTEM-
HBIX IIPHIOKEHUN: HaIH4He

24.2. MOV (upus- THn ycrpoiicrea: MOV (byHxipm

Tep,

CKaHep,

mevyarH, KOIMPOBaHMS, CKAHHpPOBa-
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Kommp)/1 HuA). DopMaT OyMard: He MeHee
") A4.)I_[Be'n!1)oc'rb: ngO-Genmﬁ. Tex-
HOJIOrMs Ie4aTH: JadepHas. MaxcH-

MaJIBHOE Ipa:% elIeHHe  IIeYaTH:

He MeHee 1200%x1200 Touek. HH-

{Iegg)eﬁcm: Wi-Fi, Ethernet (RJ-45),

Hanmenosaune HanpasieHus " IIpoQuibHEI KOMILIEKT: JONOIHATEILHOE obo-
PyHOBaHHE

3. Haumvenosanme paznena: "IIpodMIBHELIT KOMIUIEKT: IOIIOJHMTEIBHOE
obopynosanue"

3.1. EcrecTBeHHOHay4YHas HaIpaBJIECHHOCTH3

3.1.1. ITadposas ofecrieuMBaeT IIPOBEAECHWE HCClie-  INTYK 3,00
nabopaTopus JOBaHHA N0 (YHKIMOHAPOBAHMIO
no ¢u3HoNo- dYeiroBedeckoro opraHmsMma. Kowm-

ruH (mmpo- IUIeKTaIua: 6ecrpoBOgHON MYJIBTH-
¢rbHBIT JaTIAK 10 (HU3HONOTHH C IATHIO
YPOBEHB) BCTPOCHHBIMH JAaTUHMKaMH: JATIHK

aprepuaiisHOro jasieHus (ot 0
10 250 MM PpT. CT.), KaT9IMK IyJbCa
C IMama3’0HOM H3MeEpeHHs He Yxe
geM oT 30 ya/mMmH mo 200 ya/muH,
IaTIAK TEMIEPaTypsl Tejia ¢ Juana-
30HOM H3MEpEHHA HEe YyXe 4YeM OT
+25°C mo +40°C, maTdMK 9acTOTEHI
JBIXaHHA C JUAIIA30HOM HU3MEPEHHS
He yxe 9eM oT 0
10 100 IuiIoB/MAH, JATIHK ycxo§>e-
HHA C TIOKasaTesaMK +2 g; +4 g; 8 g,
OrpenvHBle  ycTpoiicTBa:  JaT4HMK
KI' ¢ auMama3’oHOM W3MEpeHHsd He
yxe 4eM oT -300 MB
o +300 mMB), natumk pH c puana-
30HOM H3MEPCHHA HE YXe HeM
or 0 1o 14 pH, patumk cmiomep
C IMana3oHOM H3MEpPEHHA HE YXKE
yeM or -40H no 40 H, marumk
OCBEIIEHHOCTH C JAHANa30HOM H3Me-
peHHS He YyXe dYeM OT
no 180000 nx. Axceccyaprl: xabems
USB coemMHMTENLHBINA. 3apsgHOS
CTpOMCTBO ¢ KabemeM miniUSB
SB. Apanrep Bluetooth 4.1. Low
Energy. Konctpyxrop mna mposene-
HAA 3KcnepuMeHToB. Kpatkoe pyko-
BOJZICTBO II0 3KCILTyaTallu¥l IUdpo-
Boii naboparopmn. IlporpammHoe
obecniegenue. ~Meronguueckue pe-
KoMeHAanuu He MeHee 20 paborT.
Hamudgue pycCcKOA3REMHOIO ~caiita
noanepxkd. Hamuame BHAeopoim-
KOB

3.1.2. ITudpopas obecrieudBaeT mpoBefeHMe yuyeOHO- mTyk 19,00
naboparopuss. IO 3KONOTHYECKOTO MOHHTOPHHIa
IO 3KOJIOTHH  MHCTPYMEHT&JIbHBIMH  METOJaMH.
Ha6op npuMeHseTca npu H3y4eHHM
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3.1.3.

Ha6op OI'D
II0 XAMUH

3KOJIOTHH, OHOJIOTMH, XWMMM, I'€O-
rpaduy, IIPUPOXOBEACHMS, AJIA HH-
JMBHYaIbHBIX HCCIeOBaHAA
M NPOEKTHOM HeATeNsHOCTH obyda-
romuxca. Kommnexramms: Gecopo-
BOJHOH MYJIBTHRATIHK IO 3KOJIOIH-
YeCKOMy MOHHTOPHHTY C BOCEMEIO
BCTPOSHHBIMH JaTYMKaMM: AaTIHK
HUTpAaT-HOHOB, JaTIWK XJIOpHJ-
HOHOB, JaTyuk pH c mmuanmazonoM
H3MEpEHMs He Yke dYeM OT
no 14 pH, naT4vk BI2XHOCTH C AHUa-
ma3oHoM u3Mepenms or 0 zol00
NPOLIEHTOB, JATIHK OCBEUICHHOCTH
¢ IManma3OHOM HM3MEpEHHSA He Yxe
geM or 0 mo 180000 nx, maramx
TEMITEpaTypsl C AMana3oHOM H3Me-
permsi He yxe wem or -20°C
no +140°C, marymx snexTpompoBo-
JUMOCTH C AMaNa3OHAMK H3MEPEHHA
He yxe 9eM or 0 mo 200 MxCwm
ot 0 o 2000 mMxCw, ot 0 mo 20000
MKCM, JaT9MK TeMIIepaTyphl OKpY-
JKAIOMICH CPE/El C JIHaNa3OHOM H3-
MEpEHHS He e deM ot -20"C
no +50°C. OrtpensHele JAaT9uKu:
JaT4YHK 3ByKa ¢ (yHKuuMell HHTErpu-
pPOBaHMA C AMANA30HOM H3MEpEeHUs
4acTOT He MeHee 4eM ot S0 I'm mo
8 x['m, AaTYMK BIAXHOCTH IIOYBEI
C AMana3’OHOM W3MepeHHs He YxXe
geM oT 0 no SO mpoleHTOB, JaTIHK
KHMCJIOpOZa C AHala3sOHOM H3Mepe-
Hug oT 0 mo 100 mporeHTOB, AaTIUK
ONTHYECKOHX IUIOTHOCTH 525 HM
JaTIMK orTHYecKoli mioTHOCTH 470
HM, JaTIYHK TypOmpuMmerp ¢ auamna-
30HOM H3MepeHHs He yke deM oT 0
zo 200 , AaTIAK OKHCH YTIIepo-
Jia C QUalla30HOM H3MEpEeHHA He yxKe
gem oT 0 mo 1000 ppm. Axceccya-
BL: Kaﬁem,) Ié'SB COC/(MHATENBHEIH
ABe IOTYK) 3a oe oCTBO
¢ kabexeM mini gtllBHUSg. arrrep.
Bluetooth 4.1. Low Energy. Crep-
XKEHb JUIA 3aKpeIUVIeHHSI JaTIHKOB B
mrataBe. KpaTkoe pykoBOACTBO IIO
3Kcm¥aluamm mudposoif 1aboparo-
un [IporpammHOe obecredenue.
eTOAWIEeCKHE peKOMEHJalHA
He MeHee 20 pabGoT. VYmaxoska
Hanmuune pycckod3eI4HOrO caifta
HOAJIEPKKH, HAIAIAE BUIAECOPOIHKOB

COCTaB: BEChl JabOpaTOpHEIE JJIEK-
tpoHHEIe 200 r, CIIMpTOBKA J1abopa-
TOpHas, BOpDOHKa KOHHMYeckas, Ia-
JIoUKa CTEeKIdHHas, npobupka ITX-
14 (10 mTyK), CTakaH BBICOKHA

Habop

19,00
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3.1.4.

3.2.

Mukpockon

¢ poBoi

HaumeHoBaHue pazgena: "TexHoIorndecKkas HalpaBJIeHHOCTS"

Yernipéxoce-
BO y4eOHEIH
poboT- MaHH-
oylIsTop  ©
MO/ IEHEIMH
CMEHHBIMH
HacaJKaMH

¢ HocukoM BH-30 ¢ merkoif (mBe
, IWIHHAP H3MEPHUTEIBHBIH
2-50-2" (crexAHHBIA, C TpHTEPTOH
KPBIIIKO¥), IITATHB M IPOOHPOK
Ha AeCATS: rHE3J, 3KHAM OpoOHpoY-
HEIH, IIIaTeNb-0Xe4ka (TpH INTy-
K1), Habop (pIaKoOHOB JUIA XpaHEHHA
aCTBOPOB M peakTHBOB (00BeM
nakoHa 100 MII — 5 KOMILIEKTOB 11O
mecTh IMTyK, 0065eM (prakoHa 30 M
(mecATH KOMIUTIEKTOB MO INECTh
IITYyK), LWIMHADP HW3MEpPHTENbHBIH
¢ HocukoM 1 — 500 (mBe mTykH),
ctakad Beicokuil 500 M1 (TpH mrTy-
Ku), Habop epmieif 11 MEIThS IOCY-
Il (epIn IS MEITBS TPOGHpPOK Elpn
IITYKH), epml Ui MBEIThS KOG (Tpu
INTyKH), XayiaT Gensli xnomgaToly-
MaKHbIH (JBe IITYKH), IEPIATKH pe-
3HHOBBIE XHMHYECKHe cTolikue (IBe
ITYKH), OYKH 3aIUTHEIE, (PHIETPEI
oymaxusie (100 mryk), roprodee
nna craptoBok (0,33 ). PeaxTHBl:
aMIOMMHUM, JKeJle30, COJSHAd KHC-
J0Ta, METHIOpAHXK, ¢eHonpTaIeHH,
aMMHaK, IIEPOKCHA BOAOpOAA, HHUT-
par cepeOpa u npyrue. B oO6mei
CJIOXHOCTH — Pa3IMYHEIX Be-
IeCTB, HCIIOIB3YEMEIX I COCTaB-
JICHHsI KOMIUIEKTOB PEaKTHBOB IIpH
NpOBeJICHAN 3K3aMEHAMOHHBIX
SKCIIEPUMEHTOB 11O KypCy IIKONBHOH
XUMHUHA

THAN MHKpOCKOIa: OHOIOrH9ecKuii.
Hacajgka MHKpOCKOIa: MOHOKYJIAp-
Hai. Hasnauenwe: nabopaTopHbIH
Meroxn uccrenoBanus. Ceerioe mmo-
ye. MatepHan ONTHKH: OINTHYECKOE
CTEKJIO. YBeIWdeHHe OCKOIla,
aTHOCTE: 64 — 1280. OKymspkI:
16x. O6pexTuBH: 4%, 10X, 40xs
(mommpyxuHEeHHBIN). PeBoibBepHas
TOJIOBKA: Ha TpH oOOBeKTHMBa. Wn
ITOJICBETKH: 3€PKaJIO WIH CBETOIHO.
PacnonoxeHne NOACBETKH: BEPXHAA
M HWKHI1. Marepuan kopiryca: Me-
tawl. IIpeqmernniit cronuk, mm: 90.
Vcrounuk mmramms: 220 B/50 I
Yucno Meramukcesneii: onqaH

npefiHa3HadeH AL OCBOCHHA 00Y-
YalOIMMMUCSI OCHOB POOOTOTEXHHUKH,
Ul IOATOTOBKM  0Oydarommxcs
K BHCAPEHHIO M IIOCHEeAYIOMEMY HC-
IIOJIb30BaHAIO pOOOTOB B IIPOMBIII-
JICHHOM Itpou3BozicTee. KonxuecTBo
oceit po6oTa MaHHUITYIATOPA — YETHI-

IITYK

IMTYK

19,00

19.00
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pe. llepememenne HHCTpyMEHTa
B IPOCTPaHCTBE MO TPEM OCAM
JOJDKHO ~ YIpaBJIATHCA INarOBEIMH
neuratenaMu. HanpspkeHue naTaHAA
IaroBEIX Jpurateneii He 6onee
12 B. Cepsopsurarens dHeTBEpTOH
OCH JO/DKEH o0ecrieydBaTh MMOBOPOT
HHCTPyMeHTa. YTOJ IMOBOpOTa Ma-
HUMYJATOpa Ha OCHOBAHMH BOKDYT
BEPTHKAJIHFHOM OCH HE MEHee
180 rpagycoB. [lna omnpepeneHus
[OJOXEHHA MaHMITYJIATOpa IPH IIO-
BOpOTE BOKDYT' BEPTHKAJLHOM OCH
NOJDKEH HCIONB30BaThCA SHKOAEP.
VYron mosopoTa 3afHero Iuieda Ma-
HAyJIsTopa He MeBee 90 rpamycos.
Vroil moBopoTa HEpeAHero Ieda
Maﬂu%gn'ropa me menee 100 rpany-
COB. ompeneNeHHs MONI0XKEeHAs
3ajHEr0 H IepefHero Iued MaHHITy-
JATOpa JOJDKEH HCIONB30BaTHCA TH-
pocKor. YTol HOBOPOTA IO YETBEP-
Toii ocu He meHee 180 rpamycos.
Bo03MOXHOCTh OCHAIICHMS CMEHHEI-
MH HacajkaMu (HanpuMep, Aepxa-
Telb KapaHpama Wid (ruomacrepa,
IPUCOCKa C CEpBOABHTATENEM, Me-
XaHMYECKOE 3aXBaTHOE YCTPOHCTBO
C CepBOJBHUraTelieM, YCTPONCTBO LA
na3epHOH Bpannponm HJIA YCTpOH-
ctBo ana 3D-medaru). Bo3MoXHOCTE
HOMKITIOYEHHA JONOTHATEBHBIX
YCTpOMCTB (HampHUMep, TpaHCIIOpTe-
pa, penkca s HepeMelenus pobo-
Ta, NyAsTa YIpaBjieHWs THIA
JOKOMCTHK, KaMephl MalIMHHOIO
3peHHsi, ONTHIECKOro AaTdMKa, MO-

s OecrmpoBORHOro Koctyna. Po-

OT-MaHMIYJIATOp AODKEH obecre-
y¥BaTh  IlepeMelleHde  HacajKu
B NTPOCTPAHCTBE, AKTHBAIMIO Hacal-
KM, BO3MOXHOCTH IOJy4eHHs CHI-
HaJIOB OT KaMephl ¥ JaTIHKOB, BO3-
MOXHOCTh YTIpaBIICHMs JOIONHH-
TENHHEIMH YCTpOHCTBaMH. Marepu-
a xopayca — amoMunui. [uamerp
paboueii 30HH (63 yuera Hagecnorcs
HH eHTa M YeTBepTOH OCH
Hec'hla‘gzge 320 mM. [/IHTeg;rbeﬁc nox-
wnoueHuss — USB. JlobkeH HMeTh
BO3MOXHOCTh aBTOHOMHOM g;lGo'm
¥ BHEUIHEro YNpaBJeHHs. rg)an-
JSTIONIM KOHTpOJUIEp HOJDKEH OBITH
coBMecTHM co cpemodi Arduino.
Vpasnsiomuii KOHTPOILIEp COBMeE-
CTHM CO cpeZioif mporpaMMHpOBaHUs]
Scratch ¥ A3BIKOM IIpOrpaMMHpOBa-
gusa C. Jlomken obecrneuuBaTh IO-




YTBEPXJIEH

pacHopsDKeHHEM
MHHHCTEPCTBA

obpa3oBaHHd ¥ HayKH

XabapoBckoro Kpas

or"&" 9, 20211 Ne JUy

IIEPEYEHDb

061me00pa3zoBaTeNbHEIX OpraHA3aAH — HOMydarelieif KOMIUIEKTOB 000pyROBaHNM1,
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i O6meo6pasoBarenbHEE OpraHA3alHH — NONYYaTENH CTAHAaPTHOIO KOM-
*  IUIeKTa VIS MRIOKOMIUTIEKTHEIX 0Opa3oBaTeNnbHBIX OpraHu3aui

MyHuIHIaIEHOE O10DKeTHOE 06Imeobpa3oBaTebHOE YIPEKICHHE Cpel-
1.1. Bs1 obmeobpasoBaTeNbHAs MKOJIA CENbCKOro noceneHnd "Tlocemox Tym-
HUH" BanyHCKOro MyHHITHIAIBHOIO paiioHa XabapoBckoro Kpas

MyHununatsHoe GlomKeTHOe 06meoOpa3oBaTebHOE YIpPEXKACHHE CPEll-
1.2. Hax o6meobpasosarenbHas mKoaa Kenanckoro cenbekoro nocejesus Ba-
HHHCKOTO MyHHIIMNAIBHOro paiiona Xabaposckoro kpas

MysuuunansHoe 0lomKeTHOE 00mEeo0pa3oBaTeIbHOE YIPEKACHAE CpeX-
1.3. w1 o6meobpasoparensHas mxoina c. lllepemerseso BaseMckoro MyHHIH-
HaJbpHOro paiiona XabapoBCKOro Kpas

MysununansHoe 010KeTHOE 00meobpazoBaTesbHOE YIPEKACHUE CPEl-
1.4. Ha1 obmeobpasoBarensHas mkona nMeEn Axuma Camapa cena Korzon
ConHedHOro MyHMIMIIANEHOTO paiioHa Xa6apoBcKoro kpas

Mymimnansaoe 6r0/pxeTHOE 0061eo6pa3oBaTesbHOE YIpEeXKAEHHE Cpel-
1.5. =1 o6meobpazoBarenpHas mKoia nocenaka JHxamMky CollHedHOro MyHH-
IHIIaJbHOrO paifoHa XabapoBCcKOro Kpas

MyHHIHNAIEHOE OIODKETHOE 00me00pa3oBaTelbHOE YIPEXKICHHE Cpel-
1.6. HAg obmeobpazoBareibHAsA ITKOJA C. I\/Fa.ymnneno XabapoBCKOro MyHHIIH-
HajJpHOro paitoHa XabapoBcKoro Kpas

" O01meo6pa3oBaTeIbHEIE OpraHA3ALMH — ITOIy9aTelM IPO(PHAIEHOIO KOM-
“*  mnexrta 6a3za

MynununanrsHoe 010pKeTHOEe 00Ime00pa3oBaTeIbHOE YIpEeKACHHE Cpeli-
2.1. Haq obmeobpasosaTenbHas mKona Ne f r. AMypcka AMypCKOTro MyHHIH-
IaJMBHOTO paiioHa Xa0apoBCKOro Kpas
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MynununansHoe GiomkeTHOe 00meo0pa3oBaTensHOe yIpexXAeHHe cpel-
Hss obmeobpazoBaTensHan mkoia Ne 6 r. AMypcka AMypcKOro MyHHIH-
nansHoro paioHa XabapoBckoro kpas

MysumanansHoe OromkeTHOe 00meoOpa3oBareibHOe yIpexIeHHe oc-
HOBHas 00meobpazoBaTenbaas mxona Ne 3 r. bukuHa BHKHHCKOro MyHH-~
IMITAIEHOTO paitoHa XabapoBckoro Kpas

MysnnunansHoe 6iomkeTHOE 00meo6pa3oBaTebHOE YIpeXXIeHHe Cpel-
Hsi 06meobpasoBaTensHas mKoa cenbekoro nocenenud "Ceno Jlonga-
K0BO" BHKAHCKOro MyHHIIMIIAILHOrO paiioHa XabapoBcKoro Kpas

MyHununansHoe 6ropkeTaHoe 06meobpa3oBaTeiibHOE YIpeXKICHHE Cpel-
Hs1s1 061eo6pa3oBaTebHasd MKOJIa TOpOACKOro noceilenns "Padoami no-
cenok OKTsaOpbsckuii” BaHMHCKOrO MyHHIIMIAIBHOrO paioHa Xabapos-
CKOro Kpas

MysununanssHoe 6l0KeTHoe 06meoOpa3zoBaTeiibHoe yupexaenue "Xe-
JIe3HOROPOXHEIHA Juiei" mM. A.A. A6pamoBa HoBoyprajisckoro r;)(go -
CKOro mocejieHuss BepxHeOypeHMHCKOro MyHHIIUIIAIEHOIO paioHa a-
POBCKOI0 Kpas

MyHuanansHoe 010/pKeTHOEe 00meobpa3oBaTellbHOe YIpeKIeHHe Cpelli-
HAs o6meobpasosarenbHas mKoia Ne fO I'epos CoBerckoro Coroza deo-
nocus ITopdupseBuya r. BazeMckoro BaseMcKoro MyHHIIMIAILHOIO paid-
oHa XabapoBckoro xpas

MysumunansHoe 610JpKeTHOe 00meo0pa3oBaTelbHOe YIpEeKACHHE OCHOB-
Hag obmeobpaszoBarensHas mkona Ne 2 pabogero mocenka Xop MyHHLU-
nansHOro paiiona mMenu Jlazo XabapoBckoro kpas

MysuunansHas GlomkeTHas o6meoOpa3oBarelibHas Opraius3alus cpes-
His obmeobpa3zoBarenbHad mKoya Ne 1 pabogero moceiika Xop MyHMIH-
nanbHOro parioHa uMeHH J1azo XabapoBCKoro kpas ‘

MyHuIMIanEHOE GIoIKETHOE 00Ime06pa3oBaTelIbHOe YIPEKICHHE Cpel-
Hsst obmeobpazoBaTenbHas mKoa censckoro nocenennd "Ceno Hoprind
Mup", KoMCOMONBCKOTO MyHHUITHITATEHOTO paiioHa XabapoBckoro Kpas

MyHHIHMDAIEHOE OI0KeTHOEe 00Ie06pa3oBaTebHOe YUpEXKAeHHEe Cpel-
HSA oneoGlgasosaTenmax IIKoJa cenbeKkoro noceneHus "Ceno bonsmast
Kaprenp", KoMCOMOIBCKOr0 MYHHIMIIAIGHOTO paiioHa XabapoBckoro

Kpas

MynununansHoe OlomkeTHOE 00mEe00pa3oBaTeIbHOE YIPEXKACHHEE Cpel-
w1 o6meobpasosarensHas mkoina Ne 1 "Ceno Xyp6a", Komcomonsckoro
MYHHIUIIAIBGHOrO paitona XabapoBckoro Kpas

MysmpmansHoe 6lomkeTHoe 00meobpasoBarensHoe yapeskaenue "Cpen-
HiA 00meobpa3zoBarenbHasd IKOJA C. Jrim(ora", Hanaiickoro MyHMIHTIAb-
Horo paitora XabapoBckoro Kpas

M anrHoe OromxeTHoe 00Imeo0Opa3zoBaTelbHOEe YUYpeXKICHUe
"Cpennsis o6meobpasosarensnasg mxona 0. JHxonka", Haraickoro MyHu-
IEmansHoro paiona Xa6apoBckoro kpas

MymmmunansHoe 610/pkeTHOe 00meoOpa3osarensHoe yapexnenue "Cpen-
a5t mxona Ne 1", r. CoBerckas I'aBanr CoBeTcko-I aBaHCKOro MyHHITHIIAb-
HOTrO paiiosa Xaéaponclcoro Kpas

M UIAJIbHOE Glcgzm(emoe 00meo6pa3oBaTensHOe.  YIPEKACHUE
" "

peagast mkona Ne 16", r. Coserckas I'aBans CoBeTcko-I"aBaHCKOro My-
HULMNAaNbHOTO patioHa XabapoBckoro xpas
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MysummnaneHoe G10/pKeTHOe 06meobpa3oBaTebHOE YIPEXIECHHE Cpefl-
w1 obmeobpasoparepHas MKOIa cela JBOPOH CoHeYHoro MyHHIHA-
MaJBEHOro palioHa XabapoBcKoro Kpas

MyHnunanansaoe 010mKeTHoe 06meobpazopaTe/bHOE YIpeKICHHE cFeﬁ-
Hes obmeobpa3sopaTensHas mkona aMeHH I'epos Coserckoro Corosza I'.1.
XerarypoBa MapHHHCKOIO CEJIbCKOTrO MOCENCHHs YIBYCKOTO MYHHHIH-
[ansHOro paiiona XabapoBCKOro xpas

My=ununansHoe 610/KeTHOe 06meo6pa3oBaTeIbHOE YIPEKICHHE CPe/-
Has o6meobpa3oBare/ibHas MKONA C. Muproe XabapoBcKoro MyHHIH-
IIankEHOro paoHa Xa6apoBcKoro kpas

O6meo6pa3oBaTebHBE OPraHU3aEA — HOIyJaTeNd MPOQHIBHOIO KOM-
ILTEKTa: OIOHATENEHOE 060pyRoBanne (Kpome nubpoBOK J1abopaTopHu
no ¢pusuonoruu (IpobWILHEIE YPOBEHbD)

MyHuMnamsHoe GromKeTHOoe oneoﬁfasoaaTem,Hoe ydpexacHue cpei-
His 06meobpazopaTenbHan mKona Ne 2 r. AMypcka AMYPCKOro MyHHITH-
HaNBHOTO paioHa XabapoBckoro kpas

MyrununanesHoe 6lomkerHoe obmeobpasopaTensHOE yIpexIeHHe cpell-
His 0OmeoOpasoparelbHas mKoia Ne 6 . AMypcka AMypCKOro MyHHIIH-
nagsHoro patioHa Xab6apoBckoro xpas *

MyHERuHIIaisHoe OropKeTHOe 00meobpa3oBaTeIbHOE YIPEXKIEHAE OC-
HOBHas o0meobpa3soBaTenbHas mkoja Ne 3 r. buxuHa BHKHHCKOrO MyHH-
LIMIIAJIBHOTO paitoHa XabapoBCKOIo Kpas

MyHHuIHnansaoe 6101KeTHOEe 00Imeobpa3oBaTensHOe YIpeXIeHue cpen-
Hsis 06meoOpasoBarebHas WKoJA celnbekoro moceneHus "Ceno Jlonda-
xoBo" BHKHHCKOrO MyHMIMIIAIBHOrO paiiona XabapoBckoro kpas

MynuiunansHoe OropkeTHoe 06meobpazoBaTeibHOE YIpeXIeHHe Cpes-
Hss o6meo6pasoBaTeEHAs IMIKOJIA TOPOJICKOro nocenerud "Pabounii mo-
cenok OKTAOpsckmit” BaHmHCKOro MyHMImIaibHOro paiiona XaGapos-
CKOro Kpas

MyrumanansHoe 60mKeTHOe 06meobpa3oBarebHOe yapexacHue "XKe-
Ne3HONOpOXKHEIA nauei" M. A.A. Abpamosa HoBoypransckoro r%;;o -
CKOro nocencHds BepxHeOypeMHCKOro MyHHIIMIIAILHOIO paioHa a-
POBCKOTr0 Kpas

MyusiunansHoe OlomKkeTHOe o6me06fasona'renmoe yapexIeHue cpe-
g3 o6meobpazosarensHas mxoia Ne 20 I'epos Coserckoro Coroza deo-
nocus Iopdupsesraa r. Bazemckoro BszeMckoro MyEMIMIAIEHOTO paii-
ona Xabaposckoro kpas

MyHHIEnansHoe GlomKeTHoe 001meobpa3oBaTeIbHOE YIpEeXKACHHE OCHOB-
Has obmeo6paszoBaTensHas Ixoyia Ne 2 paGodero moceiika Xop MyHHIM-
nansHoro paiiona umeru Jlazo Xa6apoBckoro kpas

MysununanrsHas 6ropkeTHas obmeobpasoBaTelbHas OpraHH3alHs CPea-
Hsi1 obmeobpasoparenbaas mKona Ne 1 pabouero noceika Xop MyHHIIE-
nanbsHOro pakiona umenn Jlaso Xabaposckoro kpas

MynununaiasHoe 6ro/pkeTHOe 0061meo0pasoBaTelIbHOE YIPEXKACHHUE Cpeli-
HAA 96me06pa303a1‘enmax mKosa ceabekoro nmocenenus "Cero HoBrlit
Mup", KoMCOMOJIECKOrO MyHHIMIIATBHOTO paifoHa Xabaposckoro xpas

MyHHHnansHoe OromKeTHOe 06meo0pa3oBaTelbHOE YIPEXKACHUE Cpen-
HA 06ImeoOpa3zoBaTenkHas MKoa ceasckoro noceienud "Ceno bonpmas
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4.1.
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Kaprens', KOMCOMOIECKOIO MYHHMIMIIAIBHOIO paiOHa XabapOBCKOIO
Kpad :
MynumanansHoe G1omKeTHOe oﬁmeoﬁfaasonamnoe eXJEeHHE Cpefl-

Hsis1 06mmeobpasoBaTenbHas mxoia Ne 1 "Ceno Xyp6a", Komcomonsckoro
MYHHIMIATBHOTO paioHa XabapoBckoro Kpas

Mynunmnanssoe 610pxeTHOE 06meoOpasoBaTelIbHOE YIpeKIeHHE "Cpen-
Hag o0meoOpa3oBarebHas IKOJIA C. J‘meora", Hanaiickoro MyHHITAIAb-
HOro paiioHa XabapoBCKOro Kpas

M HnanbHoe  Oro/pkeTHoe 00meoOpasoBaTeNbHOE — YUpEKACHHE
"Cpenmsaa o6meobpa3oBarensHas mxoina 1. Jhkonka", Hanaiickoro MyHs-
IMMIaIEHOrO paiiona XabapoBckoro Kpas

MymnvnansHoe GromkeTHOe 06meoOpasosaTenbHoe yapexacaue "Cpen-
B mxoaa Ne 1", r. CoBerckas I'aBans CoBercko-I"aBaHCKOTO MyHUNMIIANE-
HOI0 palioHa Xaéaponcxoro Kpad

Mynumnansaoe  6lomkeTHoe  06meoGpazoBaTeNnHOe  yUpexkeHHE
"Cpennasa mxoina Ne 16", r. Coserckas I'aaas Cosercko-I'aBaHckoro mMy-
HHIHNAIBHOrO paioHa XabapoBCcKOro kpas

Mynunenansaoe 610/KeTHOe 00meobpazoBaTensHOe YUpexKAeHHE Cpea-
His 06meobpasoBarenbHas MKoja cela OBopoH CONHEYHOro MyHHIH-
IaNBHOro paroHa XabapoBCcKoro Kpas

MysumunansHoe GromKkeTHOe 001e06pazoBaTelbHOe YUpeKIeHre eﬁ-
Haa o6meo6pasopaTensHad mKoja umenn ['epos Coserckoro oxosacP. .
Xeraryposa MapHMHCKOIO CEIBCKOTO MOCENEHHsS YIBYCKOro MyHHIM-
nansHOro paitona Xabaposckoro xpas

My=rmansHoe GromKeTHOe 061eobpasoBaTenbHoe YIpeKICHHE CPEi-
Hisl 06IeobpasoBarensHas mKona c. MupHoe Xa6apoBCKOro MyHHIM-
[aJsHOro paHoHa XabapoBCKOro kpas

O6meobpaszoparesHEIE OpraHU3alMK ¢ 00mei YncieHHocTE0 880 06y-
YarOIMXCA K BBIIIE — IIOJMYYaTeaH NMpOoPHIHLEOr0 KOMIUIEKTA: JOIIOHH-
TensHOe obopynoBanue (MudpoBas nabopaToprs no hU3HONOTHH (IIpo-
(GUIBHEI YPOBEHD)

MysumnansHoe 6romwkerHoe 06meobpasoBarensHoe yapexzenue "Cpexn-
Bt xona Ne 1", . Coserckas 'aBanb CoBeTcko-I aBaHCKOI0 MyHHITUNAIL-
HOro paiioHa XabapoBcKoro Kpas

Mynmppnansaoe 610/mkeTHoe 06meobpazoparensHoe yapexnenre "Ke-
NIe3HOAOPOXHEIHA nuneii” M. A.A. AGpamoBa HoBoypraisckoro ropog-
CKOro IoceleHdd BepxHeOypeHHCKOro MYHMITHIIAIBHOTO palioHa X;;o a-
POBCKOT'0 Kpas

MynunumansHoe 610pKeTHOe 061e06pasoBaTensHOe YIpeXASHHE Cpel-
Hsis o6meo6pasoBaTelbHas mKoja Ne f r. AMypcka AMypCKOTO MyHHIIH~
najsHoro paona Xab6apoBCKOro Kpas
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3.2.2.

ObpasoBa-
TEIBHBINA
Habop mo Me-
XaHHKe, Me-
XaTpOHHKE M
poboTtoTex-
HHKe

BOPOT 110 HEPBHIM TPEM OCAM B 3a-
JAHHBIA yroil ¥ Ha 3aJaHHHH yrox,
IOBOPOT IIO YE€TBEPTOM OCH Ha 3a-
JaHHBIH JIBIDKEHHE B KOOpAH-
HaTel X, Y, Z, nepeMeleHre Ha 3a-
JaHHOE pacCTOAHWE 10 KOOpAHHa-
TaM X, Y, Z, nepemady AaHHEIE
O TEeKylmeM IOJIOKEHHH YIJIOB, Iie-
peliady JaHHBIX O TEeKYIIUX KOOpHH-
HaTax HHCTpyMeHTa. JlookeH moj-
JIepXKHUBaTh IlepeMelleHne B JeKap-
TOBBIX KOOD/MHATaX M _YIJIax IIOBO-
pora ocel, ¢ 3aqaHHOM CKOPOCTHIO
M yckopeHHeM. THIE IepeMerneHuit
B AEKAPTOBBIX KOOpAMHaTaxX: [BH-
XXEHHE IO TPaeKTOPHHM, HBIKCHHE
IO IPSMO# MEXAY ABYMA TOYKaMH,
[IEpENpHIrMBaHUE U3 TOYKH M TOUKY
(nepeHOC 00'BEKTA)

IpefHa3sHa4eH [ IIpOBeleHHA
y9eOHEIX 3aHATHH II0 3JIEKTPOHHKE
H CXEMOTEXHHKe C LEIEI0 H3yIeHHs]
HamboJiee pacIpoCTpaHEHHOH 3iie-
MEHTHOH  6asbl, HIpHMeHAeMOH
piib HHIKEHEPHO-TEXHUIECKOTO
TBOpYECTBA 00ydJalolUXcs H paspa-
00TKH y4eOHBIX Mogene#t pobOTOB.
Habop momkeH NO3BOJIATH ydaliuM-
Ci Ha IpaKkTHKe OCBOHTH OCHOBHBIE
TEXHOJIOTHH IPOEKTHPOBaHHA pobo-
TOTEXHAYECKHX KOMILIEKCOB
Ha IpuMepe Y4eOHBIX MofelieH po-
0O0TOB, H3YUHTH OCHOBHEIE TEXHHJe-
CKHe perieHus B o0nacTu KubGepHe-
THYECKHX U BCTPAHBAEMEIX CHCTEM.
B cocTaB xoMILIEKTa MOJDKHEI BXO-
IUTH: HabOp KOHCTPYKTHMBHEIX 3JIe-
MEHTOB JUIi COOpKH MaKeTa MaHH-
IMyJAHOHHOTO po0OTa, KOMIUIEKT
METaUIMIECKHX _ KOHCTPYKTHBHBIX
3JIEMEHTOB Ui cOOpKH MakeTa MO-
GmwipHOrO pobora, Habop 3IEKTPOH-
HEIX KOMIIOHEHTOB MUIA H3y4eHHA
OCHOB JJIEKTPOHHKHA H CXEMOTEXHH-
KH, KOMIUIEKT IPHBOAOB H AATIMKOB
pa3IM4YHOro THHA I pa3paboTKH
POOOTOTEXHMYECKUX  KOMILIEKCOB,
MOTOpH C_D3HKoZepoM (He MeHee
JABYX IITYK), CEpBOIIPHBOA 6oMbImoii
(B¢ MeHee 9eThIpEX ITYK), CEpBO-
IpUBOA Maislii (He MeHee B

INTYK), MHPpaKpacHH# AATIHK @;’é
MEHee TpeX INTYK), YILTPa3sBYKOBO
AaTauK (He MeHee TpeX INTYK), AaT-
YUK TeMIIepaTypH (He MeHee OfHOM
IITYKH), JAaTYAK OCBEINEHHOCTH

(me MeHee ofHOM mTykH), Habop

3JIEKTPOHHBIX KOMIIOHEHTOB (pe3H-

IITYK

19,00
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CTOphI, KOHJICHCAaTOPHEl, CBETOAMOAEI
pasIHYHOr0 HOMMHAJA), KOMIUIEKT
IPOBOZOB I GecnaedHoro IpoTo-
TANMpOBaHUA, ILTara OecrmaedHOro
IPOTOTHIMPOBAHHS, JISTOP
H 3apsaaEOe ycrpoicrso. lIporpam-
MHpyeMBIi KOHTpOJLIEp, IIPOrpaM-
mupyemeli B cpeme Arduino IDE
HIH aHAJIOTHYHBIX CBOOOAHO pac-
IPOCTPaHAEMBIX Cpefax pa3pabor-
K. IIporpaMMupyeMEri KORTpOJLIED
IOIDKEH obnanath IIOpTaMHK
Ang  TONKIIOYEHHA _ IHQPOBHIX
K aHaJIONOBHIX YCTPOMCTB, HHTEp-
eticamu TTL, {YélXRT, f20, Sfﬁ,
thernet, Bluetooth mimn WiFi. Mo-
OY1b TEXHHYECKOrO 3pEeHHd, npex-
CTaBSIOmM CcO60l BEMUCIHTENEH-
HOE YCTPOHMCTBO CO BCTPOSHHEIM
MHKponponeccopoM  (KOJHIECTBO
sjep He MeHee JeThIpeX ). Ya-
croTa sxgpa He MeHee 1.2 I'l'm, 065-
eM O3V — ue Meree 512 M6, o6nem
BCTPOCHHOH ITaMSTH — HE MEHee
8 I'6), uHTerpMpoBaHHON Kamepoi
(MakCHMaNbHOE paspelleHHe BHAEO-
IIOTOKa, IIepefaBacMoro I0 HHTEp-
?eﬁcy USB - me Memee 2592x
944 en.) 1 ONTHUIECKOM CHCTEMOMH.
Moxyis TeXHHYIECKOTO 3peHHs HOJI-
XKeH o0NafgaTe COBMECTHMOCTEIO
C pa3IAYHEIMH IIPOTPaMMUPYEMEIMH
KOHTpOJUIEpaMHM C TIOMOIINBIO MHH-
Tefc'i)gﬁcos: TTL, UART, 12C, SPI,
Ethernet. Mogyns TexHHYECKOro
3peHHs JODKEH HMETh BCTPOEHHOE
IporpaMMHoOe obecniegenue
Ha OCHOBE OIIEPAallMOHHOH CHCTEMEI
Linux, mo3Bosnsiomee oCymecTBIATh
HacTpoMKy CHCTEMEl MAIIMHHOTO
obydeHHs napamMeTpoB HEHPOHHEIX
ceTell s obHapyXkeHHs OOBEKTOB,
ompelleNieHHs  MX  IapaMeTpoB
H JalbHeWmed MIeHTH(HKAIHH.
Kommnexr xomkeH o6eclieIHBaTh
BO3MOXXHOCTh M3Y4eHHS OCHOB pas-
paboTKH NPOrpaMMHEIX H ammapat-
HBIX KOMIUIEKCOB HH)XEHEPHBIX CH-
cTeM, pemeHuil B chepe "Unreprer
Bemei"", pemenuit B 06J1acTH po6o-
TOTE€XHHUKH, HCKYCCTBEHHOIO HHTEJN-
JIeKTa ¥ MalIMHHOro o0y4yenus




