OBPA30BAHUS 1 HAYKU KY3BACCA

IIPUKA3
or «J9» 03 . 2021 N F1F r. Kemeposo

OO0 yTBep)KIeHUU [TepeUHs
000pyI0BaHMS, pacXOIHBIX
MaTepHaloB, CPeJICTB 00ydeHHs
U BOCITUTAHUS AJISI CO3MaHUS U
obecnieuenus
GYHKIIMOHUPOBAHUS LIEHTPOB
o0pa3oBaHUsA €CTECTBEHHO-
Hay4YHOM U TEXHOJOTHUECKOU
HamnpaBieHHocTel « Touka
pocTa» B 0011e00pa3oBaTeNLHEIX
OpraHu3alUsIX, PACIIONIOKEHHBIX
B CEJIBCKOM MECTHOCTH M MaJIbIX
ropojax

B 1endx peanu3aluyd pernoHansHoro npoekra «CoBpeMeHHas IMIKOIay,
0GeCrIeynBaroero  JOCTHXKEHHe  LieNiel, pe3ynpTaToB W IIOKasaTelie
denepanpHoro mnpoekTa «CoBpeMeHHas IIKOJa» HAIMOHATBHOIO IMPOEKTa
«O6pazoBaHue», a TAKKE BO MCIOJIHEHHe myHKTa 2 Kommnekca Mep («10poxKHOHU
KapThl») MO CO3MaHMI0 ¥ (YHKIHOHMPOBAHMIO B 0011e00pa3oBaTeIbHBIX
OpraHU3alMAX, PACIONIOKEHHBIX B CEIbCKOM MECTHOCTH M MallblX TOponax,

IICHTPOB oOpa3zoBaHus €CTECTBEHHO-HAY4YHOM 7 TEXHOJIOTUYECKOM
HampaBienHocteli B KemepoBckoit obmactm — Kysbacce, yTBEpKICHHOIO
pacriopskenueM IlpasutensctBa Kemeposckod obmactu — Kysbacca oT

12.01.2021 Ne 15-p «O co3manud H  (QYHKIMOHHPOBAHWUH B
06111e06pa30BaTeNbHBIX OPraHU3alKsaX, PACTIONOKEHHBIX B CEIBCKOH MECTHOCTH
¥ MaJblX Topojax, LEHTPOB 00Opa3oBaHHs  €CTECTBEHHO-HAYYHOH U

TeXHONIOrMYecKoi HampasineHHocteil B KemepoBckod obmactu — Kysbacce B
2021-2023 romax»



[TPIKA3BIBAIO:

L YTBepAUTh MpuUiIaraeMblii IepedeHb 000pYAOBaHHS, PACXOIHBIX
MaTEepPHalIOB, CPENCTB OOyuYeHWs W BOCIHTAHHS JUIsS CO3/laHMs M oOecredeHus
(QYHKIIMOHMPOBAHUS  LEHTPOB  00pa3oBaHWs  €CTECTBEHHO-HAYYHOH M
TEXHOJIOTHYECKON HampasieHHocTed «Touka pocta» B 001Ie00pa3oBaTeIbHBIX
OpraHM3alMsX, PACIOI0KEHHBIX B CEIbCKOM MECTHOCTH U MaJIBIX I'OpOJiax.

2. KoHTponb 3a uCIIONIHEHHEM MTPHKa3a OCTABIISIO 38 COOOM.

Munnctp obpasosanus u Hayku Kysbacca %a C.IO. banakupesa



YTBEPXJEH
npukazoMm MunHucTepcTsa
o0pazoBaHus U HAYKH

oT

Kysbacca
2021

Ilepedens 000pya0OBaHUs, PACXOAHBIX MATEPUATIOB, CPELICTB 00YUYEHU U
BOCITUTAHUS ISl CO3/IaHusl ¥ o0ecrieueHus! PyHKIIHOHUPOBAHUS [IEHTPOB
00pa3oBaHus €CTECTBEHHO-HAYYHON U TEXHOJIOIUYECKON HalTpaBIeHHOCTEN
«Touka pocta» B 001Ie00pa30BATENLHBIX OPTaHU3aLMAX, PACIIONOKEHHBIX B

CEJIbCKOM MECTHOCTH W MaJIbIX roponax

(wadpactpykrypHbli mucT «CoBpeMenHas mkoia. « Toyka pocray)

KOMIIJICKT

c yeenmuuenuem ot 80 X, Habop mis
M3rOTOBJIEHUS] MHKPOIPETIapaToB,
Mukporpenapars! (Habop),
CoennHHUTENBHEIC IPOBOIA,
porpaMMHoe oOecreueHue,
METOIHYSCKHE YKA3aH U, KOMIUIEKT
COITYTCTBYIOMIMX AJIEMEHTOB JI71sl OIIBITOB
110 MEXAHHKE, KOMIIJICKT
COIYTCTBYIOIIUX 37IEMEHTOB UL OIIBITOB
10 MOJIEKYJIIPHON (U3UKE KOMILIEKT

COIIYTCTBYIOIIMX 3JIEMEHTOB J11 OIILITOB

HaumenoBanue
Ne 2 Kparkue npuMepHble TEXHUYECKHE Enunumna
obopy10BaHUs KomuuecTBo
I/ xapaktepuctuku (PBIIO) HU3MEPEHUs
(PBIIO)
1 2 3 - 5
HaumenoBanue Hanpapienus: «CTaHIapTHBIH KOMIUIEKT»
HaumenoBanue
| [Ppasnena:
«CTaBaapTHBIA
KOMILJIEKT»
EctecTBeHHOHAYUHAS! HAIIPABIEHHOCTh!
1. Obiee obopynosanue 1.1. [{udposas
mabopatopus yuenudeckas (hpuzuka,
xumust, buonorn). Konmuyectso - 3 en.
Omnucanue: [{udposoit naTunx
HIIEKTPOIPOBOHOCTH, Lludposoit
matuuk pH, Ludpopoit narduk
nonoxenus, L{udpoBo# maTyuk
remriepatypsl, [{udposoi
ocrpuorpaduueckuii naTank, Becsl
. snekrponHble yuedubie 200 T,
CrannapTHbIH N .
Mukpockor: HH(POBOH HIIM ONTHUECKUAN LT 25.00




Haumenoranwue
Ne _ Kparkue npuMepHbie TeXHHYECKHE Enununa
/O PYAOBAHKA xapaxtepuctuku (PBIIO) HU3MEPEHUs R
(PBITO) P
1 2 3 4 5

10 AIEKTPOINHAMHUKE, KOMITJIEKT
COITYTCTBYIOUINX 2JIEMEHTOB TSI OTIBITOB
o onrtuke 1.2. KomruiekT nocyzs! u
000pYLOBaHUS ULl YUEHHYECKUX OIIBITOB
(pusuxa, xumus, Ouosorus).
Konuyectro - 3 en. Onucanue: Llltatus
mabopaTopHbIl XuMu4IecKuit: Habop
uantex [lerpu Habop unctpymenToB
npenapoBabHEIX JIOKKa ISt COKUTAHMST
BerecTe Crynka papdopopas ¢
nectukoM Habop Oanox ams XpaHeHHs
TBepabIX peakTHBOB (30 — 50 mm) Habop
CIUISTHOK ((D/TaKOHOB) JUIst XpaHEHHUs
pacTBOpoB peakTuBor Habop npubopok
(TIX-14, TIX-16) ITpubop ms momydeHust
raszoe CrniupToBka ['oprodee juist
cnupToBOK @uikTpoBaibHast Oymara (50
mT.) Konba konuueckast [Tanouxa
CTeK/sIHHAs (C PE3MHOBBIM
HAKOHEUHUKOM) Hamreuka s
BBLITAPUBAHUS (BBITAPUTEIbHAS
uvaleyka) MepHbIi HUITUHAD
(nmmacTHKOBEIHM) BopoHKa cTeKIsAHHAS
(mamas) Crakan crexsstHHbIH (100 M)
["azooTBOHAs TpyOka 1.3. KoMIuiekT
BITAKHLIX MIpErapaToB
nmeMoHCTpanuoHHbIH. Konuuectro - 1.
Onucanue: HasHAUEHHUE!
MEMOHCTPAIIHOHHOE, MaTepHal
KOHTeHHepa: IIaCTUK, TEpMETHYHAS
KpBIILIKA KPeTJIeHUe IKCIIOHAaTa
KOHCEPBUPYIOILEE BEIECTBO HAKIIEHKA C
HanMeHoBanueM 10 mpenapaTos:
Brakubiit mpenapat "bezsybka"
Braxkustit npenapat "'amroka" BraxkHbii
npenapat "Kapacs" Braksbli npenapar
"KopeHns 6060BOr0 pacTeHus ¢
KTyOeHpKaMu'"' BilaKHBIA penapar
"Kpesetka" Braskdbli ipenapat
"Hepeuna" BraxxHslil ipenapar
"PaspuTHe KOCTHCTOMH peIOB!" Braxasi




Haumenopanue
Ne _ Kpatkue npuMepHble TEXHHYECKIEe Enuauua
nm O PYAOBAHHA xapaxrepuctuxu (PBIT1O) H3MEPEHUS Rl
(PBIIO) PR E
1 2 3 4 5

npenapat "Cuundomenysa” Bnakusrii
mpenapat "Tpuron" BiiaxHbli npenapar
"Ueperiaxa 6onorHas" 2. Obopy/ioBaHue
A u3ydeHus ouomnoruu: 2.1. KoMmrexr
repOapueB IEMOHCTPALIMOHHBIH,
Konugectso - 1. Onucanue: Komriekr
peaHasHadeH il IeMOHCTPaLuU
MHOT000pa3ns BUIOB pacTeHUH 1
cTpoeHus ux yactei. Habop BKItOUaeT B
cebs repbapuu: Haznagenue:
yeMoHcTpauonHoe, OcHoBa Ui
KperUieHus: TepoapHblit JTHCT 8
repbapues: ['epbapuii "JlepeBns u
Kyctapuuku" ['epbapuit "JlukopacTtyiue
pactenus" 'epdapuit "KyibTypHbIE
pactenus" 'epbapuii "JlexapcTBeHHEIE
pactenus" 'epbapuil "MenonocHsle
r‘paCTeHH?{" I'epbapuit "Mopdomnorus
pactenuit" I'epbapuii
"CenbCKOX03SHCTBEHHEIC PACTEHUSA"
[Cepbapuit "SAnosutslie pactenud” 2.2.
KOMILIEKT KOJJIEKIUH
IIeMOHCTPALMOHHBLH (10 Pa3HBEIM TeMaM
Kypca duonoruun). Kommgectro - 1.
Omnucanue: Haznauenue:
emMoHcTpauuontoe, OcHoBa 171
KpenneHus Hakelku ¢ HaMMEHOBaHHEM
10 xonnexumii: Konnexmus
"Tonocemennsle pactenus” Komneknus
"Oburarenu mopekoro aua” Komnexmus
"TTaneonronorudeckas’ Konnexknus
"[IpencTaBUTENH OTPSIOB HACEKOMBIX"
Konmnexkuusa "l IpuMepsl 3alM THRIX
pUCIIOcobIeHni y HaCEKOMBIX"
Konneknus "TIpucnocoduTenbHbIe
H3MEHEHUs! B KOHEYHOCTSX HACEKOMBIX"
Komnexnus "PakoBUHBI MOTUTIOCKOB"
Konnexius "Cemeiicta 6aboyek"
Komnexnug "CemeHa U o
Komnexnus "®@opma cOXpaHHOCTH
MCKOTIAGMBIX PACTEHUH U JKUBOTHBIX"




HaumeHnoBanue
Ne _ Kparkue npumMepHbie TEXHUYECKHE Enununa
s I A s xapaxTepuctkn (PBIIO) M3MEpEHus RSy
(PBIIO) PaKTep P
1 2 3 4 5

Habop naneoHTONOrHuecKux HaX0m0K
"IIpoucxoxkaeHue yeaoreka” 3.
O6opyroBanue I8 U3YUEHHSI XUMUH:
3.1. leMmoHCcTpauHoOHHOE 000pYIOBAHHE
(Xumus) Komuaectro - 1. Onucanue:
KoMIUIEKT 1eMOHCTPAIlHOHHOT O
000PYI0BaAHUS IO XUMHH CITYIKUT JUIS
OpraHu3alii HATJISIHEIX paboT i
rmoapobHOTo n3yueHus siBneHui. Habop
BiTro4aeT B cedst: CTONMK 0IBEMHBIA
Hasznauenue: cOopka yueOHBIX
[YCTaHOBOK, PazMep CTONEITHU LB
200x200 v, [TnapHBIH DOILEM C
roMoIsio BuHTA [lTaTHB
ITEMOHCTPAIMOHHBIN XMMUYECKUH:
Hasnagenue: 1eMOHCTpaLys IpHOOPOB U
yeranosok, Omopa, cTep:KHH, TalkH,
MydTHI, Kobla Bo3MOKHOCTE
BaKperyieHus HIEMEHTOB Ha Pa3IuIHON
BEICOTE AIIIApaT AJis IPOBEACHHUS
XHUMHUUYECKUX peakluii: Hasnauenue:
JIEMOHCTPALMS XUMUYECKUX PeaKIUH,
[TornoTuTeNb MAPOBR U razor MaTtepuan
KonOBl: cTexsio HaGop juist sanexkTponmsa
meMoHcTpaLoHHbIH: Haznauenue:
M3yueHHre 3aKOHOB JIEKTPONH3a, cOopka
MOJIENIH aKKyMyJIsITopa, EMKOCTE
Dnexrpoabl KoMIniektT MepHbIX KOO
mastoro oborema: Haznauenue:
IIEMOHCTpPAIOHHBIE OIBITE, O6beM
kon0: ot 100 Mt o 2000 mut,
KomuuectBo kon6d: 10 mr., Matepuan
Ko16: crexso Habop dakonos (250 —
300 M st XpaHeHHsl pacTBOPOB
peakTHBOB). HaznaueHue: XxpaHeHHE
[PAcTBOPOB peakTUBOB, MaTepuain
(raxonoB: crekino Ipobka [Ipubop s
OTIBITOR ITO XUMHUH C 3JIEKTPHUECKUM
roxoM (maboparopusiit) [Ipudop s
VILTIOCTPAIIMH 3aKOHA COXPAHEHHS
MacChl BemecTB: cocy Jlannonsra




HaumenoBaunue
Ne Kparkue npuMepHbIe TEXHUYECKHE Enuanna
/11 0BOpyOBaHHA xapaktepuctuku (PBIIO) U3MEPEHUS HERHIESIES
i :
(PBIIO) paxtep P
1 2 3 4 5

[Ipobka Tun npudopa:
MeMOHCTpalHOHHBIH [lenuTenpHas
BopoHKa: HasHadeHnue: pasjenenue IByX
PKUIKOCTEH IO TUNIOTHOCTH, Matepuan
BOPOHKH: CTEKJIO Y CTaHOBKA [T
[eperosKu BeuecTs: HazHadueHue:
IMeMOHCTpALHsI OUHCTKH BEIIECTBa,
reperonka, KonObl, XON0MIBHUK U1K
OXTaXKIeHUs, AIIIOHXK, Tpodbka JnuHa
yctanoBku: 550 mm [Ipubop s
[I0JIyYEeHHS I'a30B: Ha3HAYCHUE:
[OJIy4eHHe I'a30B B MaJIBIX KOMHYECTBaX,
CocTaB KOMILIEKTa: 6 TPeIMeTOB bans
KoMOMHUpoBanHas 1abopatopHas: bans
BojiHas Kolblia cMeHHBIE ¢
OTBEPCTUSIME Pa3HOTO AMaMeTpa
[Lntka snekrpudeckas @apdoposas
cTymka ¢ nectukoM: Hasnagenue: ams
pasMelbyeHns KPYITHBIX hpakiui
BEILECTB U IIPUTOTOBICHHS TOPOIIKOBRIX
cmecedt KommnexT Tepmomerpos (0 —
100 C; 0 —360 C) 3.2. Kommiexkt
XHMHYECKHX PeakTUBOB (XHUMHUS).
[Komuuectro - 1. Onucanue: Komrmiexr
[PEaKTUBOB IO XUMHHU CITYKHUT JIIS
[TPOBE/IEH K HAITISHBIX AKCIIEPUMEHTOB
1 raboparopHbix pabot. Habop
BrodaeT B cebs: Habop «Kucnote»
(asoTHas, cepHas, CONgHasd,
oprodochopnas) Habop «l unpoxcuasi»
(runpoxcuy Sapust, THAPOKCHT Kalus,
IHIPOKCHJ| KATIbLIUS, I'M/IPOKCH], HATPH)
HaGop «Oxcuisl MeTaiosy (aTlOMUHAS
oxcu, Oapus okcun, xenesa (I1I) oxcun,
KanbIUs OKCHI, Maraus okcum, mean (II)
okcujl, LuHKa okena) Habop
«IIlenoynble ¥ METOUYHO3EMENBHbBIE
MeTamnbly (JINTHH, HATPHH, KalbIMi)
Habop «MeTamsl» (IFOMUHHN, KEIIE30,
MarHuii, MeJlb, IMHK, 010B0) Habop
«I1lemouHplie W MIETOYHO3EMEIEHBIE




Haumenopanue
Ne , Kpatkue npumMepHble TEXHUYIESCKHIE Enununa
o PYAOBAHIA xapaktepuctuku (PBIIO) HU3MEPEHUS sy
(PBIIO) paxtep P
1 2 3 4 5

MeTaIIbl (JIMTUH, HATPUH, KATbI[Mit)
Habop «OrneonacHrle BemecTBay (cepa,
bocdop (xpacwsrit), okcun pocdopa(V))
Habop «["anorensr» (nox, 6pom) Hadop
«["amoreHunbsr» (ATIOMHUHUS XJIOPH,
AMMOHUS XJI0pUA, Oapus XJI0pua, Kenesa
(III) xnopun, xanus Hoaua, Kamus
XJIOPHI, KATBIUS XJIOPHUI, TUTHS
XJIOpUI, MarHug xnopun, meau (II)
XJIOPHI, HATpUs OPOMUJI, HATPHUS
(hTOpHI, HATPUS XIIOPHJ, LIHHKA XJIOPH]I)
HaGop "Cynbdarsl, cynbsdusl,
cynbduTel" (amroMHHAS cynbdar,
amMMOHES cynbgat, xenesa (1) cynsdun,
7-MU BOJIHBIH, Kamus cyiabdat, kodansTa
(II) cynwdar, maraus cynsbat, mean (II)
cynb(aT 5-Tv BOIHBIN, HATPHUA Cynb(ua,
HATpUs CyJIbGUT, HATPUSA CyIb]ar,
HAaTPHs THAPOCY/Ib(AT, HUKE CylIbdar
Habop "Kap6onats!" (aMMOHMS
kapbonar, kaus kapbonat, menu (II)
KapOonar OCHOBHOM, HATpHs KapOoHaT,
HarTpus ruapokapbonar) Habop
"®ocdarer. Cunukarel” (Kanus
MoHOTHIpoopTOodochaT, HaTpHs CHIIHKAT
O-TH BOHBIH, HaTpUs oprodocdar
Tpex3aMelleHHbIH, HaTPUd
imurunpodocdar) Habop "Anerars.
Ponanunel. Coenunenns xenesa’ (Kanus
anerar, kanus Geppo(ll) rekcaumanun,
kasus Geppo (I1I) rexcaumonuy, kanus
[PODAHU, HATPUSA aLUETaT, CBMHLA aleTar)
Ha6op "Coemurenus Mapranua” (Kajius
mepMaHranat, Mapradua (IV) oxcun,
maprania (I11) cynedar, mapranua
xnopu) Habop "Coenunenns xpoma"
(aMMOHMS TUXPOMAT, KATHA AUXPOMAT,
kanust xpomar, xpoma (III) xmopun 6-tu
BojHEIH) Habop "Hutpars!" (anroMuHus
HUTPAT, aMMOHMS HUTPAT, KaJIds HATPAT,
KameIiusg HuTpaT, Menu (II) HuTpar,




HanmenoBanue .
No = Kpartkue npuMepHbIe TEXHUYECKHE Enuauna
/11 OPEPACRAEIS xapaktepuctuku (PBIIO) HU3MEPEHUs R
(PBIIO) paxTep P
1 2 3 4 5

HATpUst HUTpaT, cepedpa nutpar) Habop
"UuaukaTops!" (JJAKMOM/T, METHIIOBBIH
opanxerbli, perondranenn) Habop
"Kucropojicofepxkaliie opranu4eckue
BelecTsa" (aleToH, IIIULEPUH,
TU3TUIOBBIN 3Hp, CIUPT H-OYTHIIOBBIH,
CIUPT W30AMUIIOBEIH, CITHPT

1300y THIIOBBIH, QeHoI, GopMalInH,
STUIICHTITHKONb, YKCYCHO-3THIIOBLIH
adup) Habop "Yrnesogopousr" (6eH3uH,
reKCcaH, HeTh, TOMYOIT, IUKJIOTECKaH)
HaGop "KucnoTe! opranugeckue”
(KuCnoTa aMUHOYKCYCHAs, KHCIIOTa
OeH30MHas, KHCIIOTa MypaBbHHAS,
KHCIIOTa ONIEHHOBAs, KMCIIOTa
MALMATHHOBAS, KMCIOTA CTEApHHOBAS,
KHCJIOTa YKCYCHAsl, KUC/IOTa [aBeJieBast)
HaGop "Yraerojbl. AMUHBL" (aHUITUH,
AHUITHH CEPHOKUCIEIH , J[-TiIroKo3a,
caxapoza) 3.3. KoMIuiekT KomeKkuui u3
criucka (Xumust). Komngectro - 1.
Omnucanne: Hasnauenue:
MEMOHCTPAlMOHHOE, BUT| YIIAKOBKH:
KopoOka, onrcanue: Hauue Cocras
komiuiekra: Komneknus "BonokHa"
Komnexnus "KaMeHHBIA yrons 1
po/IyKTHI ero nepepabotku” Komiekius
"MeTtaye! u cruiaBel” Kosuekuus
"Munepans ¥ TOpHBIE TOPOIbI"
Komneknus "MuHepanbHble yaoopeHus"
Komnexnus "HedTs 1 mpoayKTHI ee
nepepabotku" Kommekius
"Tlnacrmaccer" Komnexius "Tormuso”
Komekius "Yyrys u crans' Komrekuus
"Kayuyx" Komnexkuus "I11kana
teepuocT Habops! ams
MOIETTMPOBAHUS CTPOSHUS
OpraHMYEeCKUX BELIECTB (YUCHHUECKHE)
4.O00pytoBaHueE JUIS U3yUEHHUS (DU3UKH:
4.1. KoMmieKkT 1eMOHCTPaLHOHHOTO
000pyI0BaHKA 110 PU3HKE CILYKHUT 11




10

Haumenosanue
No _ Kparkue npuMepHble TEXHUUECKUE Enunuua
rn/ OVEPAOBARIE xapaktepuctuku (PBIIO) U3MEepEH U ey
(PBIIO) PAEEER P
1 2 3 4 5

[TPOBE/IEHIS IKCTIEPUMEHTOB B KJTacce |
HarJsIIHOTO H3yUeHHs (PU3MUECKUX
sBnennil. KonuuecTro - 1. Onucanue:
Habop Bxmogaet B ceba: [Htatus
meMoHcTpanuonnelit: Hasnauenue:
TpOBEIEHNE NEMOHCTPALOHHBIX
OTIBITOB, OCHOBAHHE, CTEPIKEHD, JaNKH,
KombIa, My Tl CTOTHK MOABEMHBII:
Tur cronuka: yaeOHbIH/ 1a00paTOPHBIH,
OIopa, CTePKEHb BUHTOBOH, BUHT
PETYIUPOBOYHBIH HYHKUMS OIBEMA U
omycKaHus cTomuka Mctounuk
MOCTOSIHHOTO M IIEPEMEHHOTO
HanpspkeHus: HasHadenue: Juist TUTaHUs
PETYIHPYEMBIM IIEPEMEHHBIM U
[IOCTOSIHHBIM TOKOM 3JIEKTPHYECKHX
cxeM, yactoTa, ['u: 50, ManoMeTp
KHUIKOCTHOH JEMOHCTPALMOHHBIHN:
Haznauenue: 111 H3MepeHUs! TaBIeHUA
imo 300 MM BOOSHOTrO cTONIOA BEIIIE W
HIKe aTMoc(epHOro JaBiIeHus,
crexnsHHas U-oOpasHas TpyOka Ha
nojictaBke KaMepToH Ha pe30HaHCHOM
smrke: Hasnagenue: s TeMOHCTpauu
BBYKOBBIX KonebaHu# U BOJH, JIBa
KaMEPTOHA Ha Pe30HUPYIONMINX SIIUKaX
[pe3uHOBLIM MooTouek Hacoc
BAaKYyMHBIH C 3JIEKTPOIIPUBOIOM:
Hazunauenue: co3manue pa3psuKeHUs UITH
M30BITOYHOTO AABNEHUS B 3aMKHYTBIX
00BeMax, OIBITEL: KUIIEHUE JKUIKOCTH
MpU TOHMKSHHOM JaBICHUH, BHEITHEE U
BHyTpeHHEe JlaBneHue u ap. Tapenka
BakyyMHas: HasHadeHue: 1eMOHCTPaIHs
OTIBITOB B 3aMKHYTOM OOBEMe ¢
pa3pe/KEHHBIM BO3yXOM, OCHOBAaHHE C
KpaHOM, KOIOKOI U3 TOJICTOTO CTeKIa,
[PE3MHOBAS TTPOKIANKA, ITEKTPHUECKUH
3BOHOK Benepko Apxumena:
Hasznauyenue: neMoHCTpaIus JeHCTBUS
AKUIKOCTH HA TTOTPYIKEHHOE B Hee Tello ’
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HaumeHopanue
Ne _ Kpatkue mpumepHbie TeXHUYSCKHE Enunnna
o/ OO PYAOBANNA xapaxTepuctuku (PBIIO) H3MEpPEHHUS OIEEDED
(PBIIO) P
1 2 3 4 5

H3MEPEHUE BETUYUHB] BBITAJIKHBAROIICH
CHJIBI, BEAEPKO, TENO HUIHHAPHIECKON
(hOpPMBI, ITPYKUHHBIH THHAMOMETP
OrnuBo Bo3aymHoe: Haznauenwue:
ITEMOHCTPAIHSI BOCIUTAMEHEHHSI TOPIOYeH
CMeCH IIPU ee OBICTPOM CIKATUH,
TONICTOCTEHHBIA IHIHHAD, TOPIICHE HA
METAIITMYECKOM IITOKE ¢ PYKOSATKOH,
noacTaBka /st mumuapa [Hpubop mms
ITEMOHCTPALMH JaBJICHHS B KUIKOCTH:
Haznauenue: 1eMOHCTpaLMs H3MEHEHHS
IMaBIEHHS C TIIYOHHOH IOTPY KEHHS,
MaTYHMK DAaBICHUS, KPOHIUTEHH IS
KperIeHus Ha cTeHke cocyza [Tpubop
IS IEMOHCTPALH aTMOC(HEPHOTO
maBmeHus (MaraeOyprekue monymapus):
Ha3naueHue: IeMOHCTpALMS CHIIBI
ATMOC(EPHOTO JABIEHHS, JBa
Pa3bEeMHBIX METAJUIMYECKUX IIOJIyLIapHs
C IIPOYHEIMHU PYIKAMH U XOPOIIO
MpUIITA(OBaHHEIMH KPasiMH, HUTITIENb C
KPaHOM CO3[aBaeMOe BHYTPH I1ApOB
BaKyymmeTpuueckoe narnesne: 0,05

Ml Ia, MaKkcUMalTbHOE Pa3peIBAIOIIEE
yeunue: 90 H Habop Ten paBHoro
obbema: Haszmauenue: 11 onpeneneHus
W CpaBHEHHUS TEITIOEMKOCTH H
[UIOTHOCTH PA3JIMYHBIX TBEPIBIX
MAaTEPUAIIOB, LIMIHHIPEI U3 Pa3IHIHbBIX
MaTepUaIOB: 3 IIT., KPIOYKH I
rojBelnuBanus WHHHIpoB Habop ten
paBHO Maccel: Hasnadyenue: ms
OIpe/IeTIeH|s] U CPABHEHUIO IIJIOTHOCTH
[PA3THYHBIX MAaTEPHAIIOB, ITHIHHIPEI U3
PA3IMYHBIX MATEPUATIOB 3 IIT., KPHOUKH
1S TTO/IBEIIMBAHNSA TUIHHAPOB Cocy /bl
coobmaromuecs: Haznauenue:
EMOHCTPALIMS OUHAKOBOTO YPOBHS
0/THOPOJTHOM SKH/TKOCTH B
coobmaronxes Mexay coboii cocynax
pasHoi GopMEL, coodIIarOIInECs
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HaumenoBanue
Ne Kpatkue npumepHble TEXHUYECKHE Ennnauna
m/ YEORTIUBRHAA xapaktepuctuku (PBIIO) H3MEPEeHns IOSTHRECTRO
(PBIIO) HRSIRE P
1 2 3 - 5

CTeKIITHHBIE TPYOKH pasHo# GopMer: 3
1IT., noacTaBka TpyOka Herotona:
Haznauenue: qeMOHCTpaLus
OJTHOBPEMEHHOCTH TIaJIeHHs Pa3IMIHbIX
TEJI B PA3PEKEHHOM BO31yXe, PyHKIMS
TOAKIIOYEHHA K BAKYYMHOMY Hacocy
tHa TpyOku: 80 cM., pe3HHOBBIE
npoOKH, HUNTETh KOTHYECTBO TEN B
rpyOke: 3 mr. Ilap IMackans:
Hasnauenne: neMoHCTpaLys Iepeaadn
[IPOM3BOIUMOTO Ha KHIKOCTE JaBICHH
B 3aMKHYTOM COCYJI€, IEMOHCTPAIUS
MoJbeMa SKHIKOCTH N0 OeHCTBHEM
aTMOoc(epHOro J1aBleHus,
METATHYECKHH IIHIMHIP C OTIpaBamH,
[IOPLIEHB CO IITOKOM, ITOJIBIH
MEeTaNTHIECKU ap ¢ OTBEPCTUAMU
MIHHA AIHHEAPA: 22 ¢M, JHaMEeTp 1apa:
8 cM lap ¢ xonbroM: Haznauenue:
IMEMOHCTPALMS PACITHPEHUSI TBEPIOTO
TeNa Py HarpeBaHWH, [ITATHB,
MeTaTHYeCKoe KOIbIo ¢ My(TOH, 1map ¢
ETOYKOH mmrHa nernoukd: 80 MM,
muameTp mapa: 25 MM L{ummunper
CBMHIIOBBIE CO cTpyroM: HasHauenue:
TeMOHCTpALHS B3aUMHOTO IPHTSIKEHUSA
ME3i/1y aTOMaMH TBEPIBIX Tell,
KOJTMYECTBO OMHHAKOBBIX IIUIHHIPOB: 2
IUT., MATEPHA LMIMHIPOB: CTANb U
CBUHEII, KPIOYKH JJI51 TIOJBEIIMBAHHS,
CTpyT, Hanpasomas Tpyoka ITpubop
Jlenna: HaznaueHue: 1715 UCCIIEIOBaHUA
BABUCUMOCTH HallpaBICHUS
WHIYKIHOHHOTO TOKA OT XapakTepa
M3MEHEHHUS MAarHUTHOTO MOTOKA, CTOHKa
C KOPOMBICTIOM, KOJTUYECTBO
AITFOMUHHEBBIX KOTEI[: 2 IIT., IPOpe3b B
oiHOM ¥3 Koner Marnut 1yroo0pasHsii
nmeMOHCTpanuoHHRIN: Hasnauenue:
MEMOHCTpALIHSI CBOWCTB TIOCTOSHHBIX
MArHUTOR, THIT MarHUTa:
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Haumenosauue
No Kparkue npuMepHbIe TEXHHYSCKHE Enununa
1/ obopyAneaKzE xapaktepuctuku (PBIT1O) H3MECPCHHUS Komriectso
(PBITO) paxTep P
1 2 3 4 5

HaMarHM4eHHbIH OpPyCOK, KOMHUECTRO
[IBETOB MarHura: 2, 0003HadycHue
[I0JIFOCOB MarHuTa MarauT noiaocoBoi
IIEMOHCTPALIMOHHBIH (T1apa):
HaznaueHue: IeMOHCTPALMSI CBOMCTB
MOCTOSHHBIX MATHUTOB, TUI MarHWTa:
HaMarHU4eHHbIH Opycok
MpSIMONUHEHHOH (HOPMBL, KOTHYECTBO
[IBETOB MarHura: 2, 0003Ha4eHue
rnomocoB MaruuTa CTpesKi MarHUTHBIE
Ha mtatusax: Hasnagenue:
MeMOHCTpalXs B3auMOAeHCTBUA
MOJTFOCOB MAarHUTOB, OPUEHTALHH
MarHuTa B MarHMTHOM II0JI€,
HaMarHH4YeHHas CTpeliKa KOITA4eCTBO
[[BETOB MarHuTa: 2, nojcraska Habop
MEMOHCTPAIIHOHHBIH "DnekTpocTaTHKa"
(anexTpockonsl (2 mrt.), cyaraH (2 mr.),
[TaToyuKa CTEKIISHHAS, TaT0YKa
500HUTOBAsL, ITATUREI H30TUpYrOLIHE (2
mrT.) Mamnmisa 21eKTpoopras Hitd
BBICOKOBOIIBTHBIH HCTOYHUK:
Hasznauenue: 11 MOIy4eHUS
SMEKTPHYISCKOTO 3apsaaa BEICOKOTO
MOTEHIIMATA | TIOy4YEHHS HCKPOBOTO
paspsizia, IUCKH Ha CTOHKaX KOJIHMYECTBO
meitneHckux 6aHOK: 2, MOACTaBKa
Komrmtekt rporomos: Jmuna: 500 mm - 4
T , 250 MM - 4 mT., 100 MM - 8 .,
HazHadeHUe: I MOAKIIYeHU
IIeMOHCTpAllHOHHBIX TPUOOPOB U
0OopyI0BaHUs K HCTOUHUKY TOKA, JJIS
cOOpKH ANEKTPUYECKHX LIENeH, BKItoyas
sreMen el U3 padoTe! "[locTosHHBIR
snekrpudeckuii Tok" 4.2.00opynosanue
st JlabopaToOpHBIX paboT U
YyUEeHHUECKUX OIBITOB (Ha Oaze
komraekTor 11g OI'2) GU3UKA.
Komuuectso - 8. Onucanwne: IlltaTus
nabopaToOpHBIi ¢ AepiaTesssMi Bechl
AIIEKTpOHHBIE MeH3ypka, npene
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HaumenoBanne
Ne _ Kpartkue npuMepHbBIE TEXHUUSCKHE Emunnna
I/ ObOpyHOBaRuL xapaktepuctaku (PBIIO) A3MEPEHHUS Komiuectso
(PBIIO) PASIED P
1 2 3 4 5

u3meperus 250 v lunamomerp 1H
Jlnnamometp SH LHunuuap cransnoi, 25
cm3 [unuaap anroMuHueBbId 25 cM3
unuHap amroMHUHHEBBIH 34 cM3
[{nmuHOp MIACTHKOBEIA 56 ¢M3 (s
mn3Mepenus cunbl Apxumena) [pyxuna
10 H/™m I'pyzet mo 100 r I'py3 HabopHETi
[yCTaHaBIMBaeT Maccy ¢ maroM 10T
Mepnast neHTa, TMHEHKA, TPAHCIIOPTHP
bpycok ¢ KpIOYKOM B HUTLIO
Hamnpasnsromras aauH0#E 500 MM.
J1omKHBI OBITE 0OECTIeUeHBl pa3Hble

K03 DULMEHTH] TPEHUS OpycKa 10
Hanparmsomed CexyHaomep
SIEKTPOHHEBIA C JATYHKOM
Hamnpagnstomas co mkanoi bpycok
IEPEBSHHBIH C MyCKOBBIM MArHHTOM
HuTsHO# MasgTHHK C TPY30M C TYCKOBBIM
MarHuTOM ¥ C BOSMOYKHOCTBIO
M3MEHEHHs JUIMHBI HUTH Prraar Brox
MMOIBHKHEIN bIok HemoABHKHBIH
Kamopumetp Tepmometp McTounuk
[UTAHUS TTOCTOAHHOIO TOKA
(BBITPSIMUTEIE C BBIXOIHBIM
HanpsskeHueM 36-42 B unu Garapeinbiit
010K ¢ BO3MOKHOCTBIO PETYIHPOBKH
BEIXOIHOTO HANpsKeHHA BonsTMeTp
nByxtpenensHeii (3 B, 6B) Amnepmerp
neyxnpenensabiit (0,6A, 3A) Pesuctop
4.7 Om Pesuctop 5,7 Om Jlammnouka (4,8
B, 0,5 A) IlepemeHHBIH pe3ucTop
(peoctar) o 10 Om CoeMHHTENBHEIE
rposoa, 10 mt. Kiroy Habop
[IPOBOJIOYHBIX PE3UCTOPOB pls
Cobuparonias nun3a, GoKycHOe
paccrosnue 100 mm Cobuparonias 1uH3a,
(hoxycHoe paccrosHue S0Mm
PaccenBarolas 1uH3a, GoKycHOe
paccTosiHue -75MM DKpaH OnTudeckast
cxambs Craiin «Mojierb mpeaMeTa
Ocperutens [onynunusaap ¢
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HaumenoBanue
No Kparkuie npuMepHbIE TEXHHUECKHE Enuanna
/11 0BOpyHOBAHHS xapaxtepuctuku (PBIIO) HU3MEpPEeHHs HommesTEo
(PBITO) PeIeR P
1 2 3 4 5

MJIAHIIETOM C KPYTOBBIM TPaHCIIOPTHPOM
[IpuGop 1t U3ydeHUs ra30BBIX 3aKOHOB
Kamumsps! Judpakiponyas pemerka
600 wrpuxos/mm dudpaxiumonHas
pemerka 300 mrrpuxos/MM 3epkano
Katymxa MmoTox Komnac Maraut
OnexrpoMartut 4.3. O0pa3oBaTe/bHbIH
KOHCTPYKTOP JUIs IIPAKTUKK OTOYHOTO
[IPOTrPAMMHUPOBAHHS C KOMITTIEKTOM
imaTynkos. KommgectBo — 1 e
PoboToTexHuueckrit Habop
[peJIHA3HAYeH IS H3YYeHUS OCHOB
POOOTOTEXHUKH, JleTalel, y3II0B 1
MeXaHH3MOB, HE0OXOIUMBIX IJ15
co31aHus poOOTOTEXHUYECKUX
ycTpolicte. Habop npencrasnsier coboi
KOMILIEKT CTPYKTYPHBIX 2JIEMEHTOB,
COEIMHUTEJILHBIX 3JIEMEHTOB U
HIIEKTPOTEXHUYECKHUX KOMITOHEHTOB.
HaGop no3somsier coduparts (1
[pOrpaMMUpPOBATL coOUpaeMble
MOJIENN), U3 DJIEMCHTOB, BXOIAIIHUX B €T0
COCTaB, MOJIEJIM MEXATPOHHBIX
POOOTOTEXHUYECKHX YCTPOHCTB C
ABTOMATH3UPOBAHHLIM yIIPaBIEHHEM, B
TOM YHCJIE Ha KOJIECHOM XO/1y, 4 TAKKe
KOHCTPYKLWH, OCHOBaHHBIX Ha
HCIIONB30BAHMY Nepe/iay (B TOM YHCIIE
YEPBAYHBIX U 3y0UaThIX), @ TAKKE
PBIYArOB. CBETOAMOMHBIH MaTPUUHbIH
mucruieit ¢ 6emoii moIcBETKON Ha
koHTpomwiepe KonuyecTBo nopToR
BBOJIa/BEIBOJIA HA KOHTPOJUIEPE HE MEHEE
6 KonuyecTBo KHOOK He MeHee 4
OO6Imee KOMUYECTRBO HJIEMEHTOB: HE MEHE
520 1T, B TOM yiciae: 1)
IPOTrPaMMHUPYEMEL OITOK yIIpaBIeHUs,
KOTOPBIA MOXKeET paboTaTh aBTOHOMHO U
B TIOTOKOBOM PEKHUME; 2) CEPBOMOTOPEI
3) narduK CUIEI 4) AaT9UK PACCTOSHUS )
ITaTyuK 1BeTa 6) aKKyMYJIATOpHAs
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Haumenoranue
No Kparkue npuMepHBIE TEXHUUSCKHE Enununa
m/ . xapaxktepucTuky (PBIIO) HU3MEpPEeHHUs Komrieerso
(PBIIO) paxtep P
1 2 3 4 5

Oatapes 7) IlmacTHKOBEIE CTPYKTYPHEIE
HJIEMEHTBI, BKIIKOYast Iep(HOPUPOBAHHBIE
SIEMEHTHI: OaKH, KYOHKH, OCH B BaJjbl,
COEJIMHUTENBHBIE 3IEMEHTEI K OCSIM,
LLIECTEPHHU, TIPeIHA3HAYCHHBIE 71
CO3/TAaHMA YEPBIYHBIX U 3y09aThIX
repenad, COeIMHUTENBHBIE U KPETICIKHBIE
nnemeHTsl; 7) [lporpammmoe
obecrieueHne, UCTIONB3YEMOE IS
IPOrpaMMHUPOBaHUs COOHPAEMBIX
poBOTOTEXHUYECKUX MOeTel 1
YCTPOHCTB, JOCTYIHO IJIsi CKAYHBAHHS U3
cetnt Mutepuer 4.4.KoMIIeKT ajis
H3yUCHUS OCHOB IEKTPOHUKH U
pobotorexuuxu. Komugectso - 1.
Omnucanue: HaGop momkeH OBITE
MpenHa3HaveH AT IpoBeeHus yueOHBIX
BaHATHI T10 ANMEKTPOHUKE U
CXEMOTEXHUKE C LIETBIO U3YUEHHUS
HauOoliee pacpocTpaHeHHOH
DIIEMEHTHOM 0a3bl, IPUMEHICMOH TS
MHIKEHEPHO-TEXHMYECKOTO TBOPYECTBA
yqamuxes 1 pa3paboTku yueOHbIX
Moaenel podotos. Habop nomken
TTO3BOJIATE y4alIuMCs Ha IPaKTHKE
OCBOHTH OCHOBHBIE TEXHOJIOTHH
[POEKTHPOBAHUS POOOTOTEXHHYECKUX
KOMIUIEKCOB Ha IIpUMepe y4eOHBIX
Mozened poboTOB, a TakKe U3Y4UTh
OCHOBHBIE TEXHHYECKHE PEIICHHS B
00macTH KHOEPHETHUECKHX U
BCTpPauBaeMbIX CUCTEM. B cocTas
KOMILTEKTA JIOJIKEH BXOJUTE Habop
KOHCTPYKTHBHBIX 3JIEMEHTOB JUUIs COOpPKH
MakeTa MaHWUITYISLMOHHOro podoTa,
KOMTILIEKT METaJlIIHYECKHX
KOHCTPYKTHBHEIX 3JIEMEHTOB I cOOpKH
MakeTa MOOHIIBHOTO podoTa 1 T.11. B
COCTaB KOMIUIEKTa BXOAHUT Habop
ANIEKTPOHHBIX KOMIIOHEHTOB JIs
M3YYEHHS OCHOB JIEKTPOHUKH |
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HaumenoBanue
Ne KpaTkue npumMepHble TEXHHYECKHE Emununa
» obopy/ioBaHus eAsARC L (PTIE) " & KonmuuecTro
(PBIIO) paxTep H3MEpEeHHUs
1 4 3 - 5

CXEMOTEXHUKH, a TAKIKE KOMIUIEKT
MPHBOIOB U NaTYMKOB Pa3MUYHOIO TUIIA
171 pa3paboTKH pOOOTOTEXHUYECKIX
KOMILJIEKCOB. B cocTaB KoMmiekTa
ITOJKHO BXOJIUTE: MOTOPBI ¢ JHKOAEPOM -
He MeHee 21T, CEpBOIPUBO/L DOJIBIIIOH -
He MeHee 41T, CePROIPHUBO MaJIblii - HE
MeHee 21T, HH(PpaKpacHbI JaT4UK - HE
MeHEe 3IIT, yIbTPa3ByKOBOH JaTYHK - HE
MeHee 31T, JaTYHK TeMIepaTyphl - He
MeHee 11T, 1aTYuK OCBEIIEHHOCTH - HE
MeHee 1T, nabop ANEeKTPOHHBIX
KOMIIOHEHTOB (PE3UCTOPEI,
KOHEHCATOPLI, CBETOAHOIBI PA3IHYHOIO
HOMUHAJIA), KOMITIEKT IIPOBOIOB IS
OecriacyHoro IPOTOTHIIHPOBAH U, I1aTa
GecniaeyHoOro MPOTOTHIIHPOBAHHUS,
AKKYMYJISITOP U 3apsaHOE YCTPOHCTBO, .
B cocTaB KOMIUIEKTa JODKEH BXOIHTh
TPOrpaMMHUPYEMBIi KOHTPOIIIED,
porpaMMHUpyeMsIii B cpene Arduino
IDE wiu aHaIoru4HbIX CBOOOIHO
paCIIpOCTPaHAEMBIX CpellaX pa3paboTKH.
IIporpaMMUpyeMBIH KOHTPOIIED AOTKEH
o0magaTe TOPTAMH ISl TTOIKITIOUEH M5l
NU(QPOBEIX U AHATIOTOBBIX YCTPOHCTB,
uatepdeicamu TTL, USART, I12C, SPI,
Ethernet, Bluetooth win WiFi. B coctas
KOMILICKTA JOJDKEH BXOAUTH MOYIb
TEXHHYECKOTO 3PEHUs, IPE/ICTaBIISIOIIH i
coOOH BBIYHMCIIUTEIRHOE YCTPOUCTBO CO
BCTPOSHHBIM MHKPOIIPOLECCOPOM (KO-
BO s7Iep - HEe MeHee 41T, YacToTa sSapa
He menee 1.2 I'T, o6sem O3V - He
Menee 512MO, oObeM BCTpocHHOMR
naMaTu - He meHee 81°0),
MHTETPUPOBAHHON KaMepoH
(MakcHMalIbHOE pa3pelieHue
BUIEOIIOTOKA, TIEPEIABAEMOTr0 110
uurepdeiicy USB - He menee 2592x1944
e/l.) ¥ onTudeckoit cucteMoil. Momynsb
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HaumenoBanue
No Kparkue npuMepHble TEXHUIESCKHE Enununa
/T DO BEE xapaxtepuctuku (PBIIO) HU3MEpeHHUs OIS
(PBIIO) paxtep P
1 2 3 4 5

TEXHHYECKOTO 3peH s TOTDKeH obnanaTh
COBMECTHMOCTBIO C Pa3THYHBIMH
[IPOrpaMMHPYEMBIMH KOHTPOJIJIEPAMH C
rmomotisio uaTepdeiicos - TTL, UART,
[2C, SPI, Ethernet. Moty
TEXHUYECKOTO 3PEHUS IOKEH UMETh
BCTPOEHHOE MporpaMMHOe obecreyeHne
Ha OCHOBE OIEPaLHOHHON CUCTEMBI
ILinux, O3BOIISFOLIEE OCYIECTBISATh
HACTPONKY CHCTEMBI MAIIMHHOTO
00yueHHsl TapaMeTpoB HEHPOHHBIX ceTel
171t 0OHapy)KEHUS 00BEKTOB,
OTIPENETICHUS UX TTapaMETPOB H
naTbHEHINCH HACHTHQHKALIWH.
KommiexT momkeH obecrneunBaTh
BO3MOJKHOCTE H3Y4YEHHUSI OCHOB
pazpaboTKy IPOrpaMMHBIX U
anTapaTHRIX KOMIUIEKCOB HHIKEHEPHBIX
cucteM, peleHuit B chepe "Mutepner
Beleit", a Takike pemieHuit B obmactu
POOOTOTEXHUKH, HCKYCCTBEHHOTO
WHTEJUIEKTa H MAIIHHHOTO 00y4YeHus. 5.
Qopm-dpakrop: HoyTOyK; KonnyecTso -
3. Omncanue: JKecTkast, HEOTKIIIOUaeMast
KIaBuatypa: Hanuuue; Pycckas
[pacKIa/IKa KIaBHaTyphl: HaTM4IKE;
JTuaroHalis 3KpaHa: He MeHee 15,6
imoiimoB; Pa3zpelienne skpana: He MeHee
1920x1080 nukceneit; KonmuuecTBo Saep
nporeccopa: He MeHee 4; KonuuecTBo
IMOTOKOB: He MeHee 8; ba3opas TakToBag
yacToTa mporneccopa: He menee | 1T
MakcumaabHas TAKTOBAs 4acToTa
npormeccopa: He MeHee 2,5 ['T1; Koam-
naMATh npoleccopa: He MeHee 6 MbaliT;
O6beM ycTaHOBIEHHOH onepaTHBHOH
naMmsTH: He MeHee 8 '0aiiT; O6neM
[MONEP KMBAEMOH OIepaTUBHOMN ITaMATH
(1711 BO3MOJKHOCTH PacIIMpEHHus): He
Menee 24 ['0aitT; O6beM HAKOTTHTES
SSD: me menee 240 ['0aiit; Bpems
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Haumenopanue
Ne _ KpaTtkue npuMepHBIe TEXHHYECKHE Emununa
/OO OPYAOBanIA xapaktepuctuku (PBIIO) H3MEpEHHUs RS
(PBIIO)
1 2 3 4 5

ABTOHOMHOM paboTEI OT Datapeu: He
MeHee 6 yacog; Bec HoyTOyKa ¢
[YCTaHOBIEHHBIM aKKyMYJIATOPOM: HE
Gonee 1,8 kr; Buemunii natepdeiic USB
craHjapTa He HUXKe 3.0: He MeHee Tpex
cBoOoaunIX; Bremnuit unrepdeiic LAN
(MCIONMB30BaHUE TIEPEXOIHUKOB HE
NpeIycMOTpeHO): Hanudue; Hamiune
MOIyNeH 1 HHTepdeiicoB
(MCIIOTb30BAHUE NTEPEXO/IHUKOB HE
npeayemorpero): VGA, HDMI;
BecripoBoinas cesa3b Wi-Fi: nanuuue ¢
nonepkkoit crannapra IEEE 8§02.11n
W coBpeMeHHee, Web-kamepa:
Hamyre; ManumyasTop "MBIIb":
Hanmuyue; [IpenycraHoBIeHHas
OrepalMoHHas CHeTeMa ¢ rpaHuecKuM
IOJIE30BATENILCKUM HHTEPPEHCcOM,
oOecneunBaromas padoTy
[pacrpocTpaHeHHbIX 00pa3oBaTEIbHBIX U

6. Tun yerpoitctsa: MOV (QynKiuu
MevaTH, KOITHPOBaHMs,
ckanuporanus);Konmugectso - 1.
Omnucanue: @opMmaT Oymaru: He MEHEE
IA4; [IpeTHOCTB: YepHO-0OEIIbIH;
Texnonorus neyaTu: gasepHas
MaKkcuMamTbHOE pa3pelleHue IeuaT: He
meHee 12001200 Touek; MnTepdeicer:
Wi-Fi, Ethernet (RJ-45), USB.

OOIECHCTEMHBIX TIPHIIOKEHU: HaTTHUKE.

HaumMenosanue HanpaBJICHHH? «CTaHHapTHb[ﬁ KOMIIJICKT (MaJIOKOMHJIEKTHaH

MIKO0J12)»

HanMeroBanue
pasaena:
«CTanmapTHRINA
KOMILJIEKT
(MaITOKOMILIEKTHAs
[IKOJTA)»

CTannapTHLIH
KOMIITEKT
(MaJTOKOMILJIEKTHAS

EcrecTBeHHOHAYYHAS HAIPABIEHHOCTE!
L Obmiee obopynosanue (husnka,
xumust, 6uonorus): 1.1 Hudposas

T

34.00
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xumMus, Ouonorus). KomrgecTro — 2 €.
Omnucanue: « [{udpoBoi gaTuuk
AIIEKTPOTIPOBOAHOCTH ¢ [udposoit
imaTuuk pH « Iludposoit naTuuk
nonoxkenus * Lludporoil naTank
TeMIeparypsl * [Mudposoit gaTunk
abconmoTHOro Aasnenus ¢  L{udposoit
ocuUIIOrpaUIecKuil JaTINK *

Becr snextponssie yuebusie 200
r «  Mukpockon: nu(ppoBoH UK
ONTHYECKUH ¢ yBenuueHneM oT 80 X ¢
HaGop au1st M3roToBIEHUS
MHKpolpenapatos * MuKponpenapars
(mabop) ° CoeuHuTENbHBIE
[IPOBO/IA, IPOrpaMMHOe obecIieueHue,
METOJIHYECKHE YKa3aHUsl * KOMILIEKT
COIMYTCTBYIOIIUX 3JIEMEHTOB JUIsl OIIBITOB
TT0 MEXaHWKe * KOMILJIEKT
COIYTCTBYIOIIUX 3JIEMEHTOB UL OTIBITOB
10 MONEKYISPHOM (PU3HKE ¢ KOMIITEKT
COITYTCTBYIOIIUX 3JIEMEHTOB JUIS OTIBITOB
110 TEKTPOIHHAMHKE *® KOMTIITEKT
COTTYTCTBYIOIIHX AJIEMEHTOB JUJIS OIIBITOR
o ontuke 1.2 KoMmiekT nocynel u
000pYIOBAHHS [/ YUEHMUECKUX OIBITOB
(pu3uka, XuMHsL, OHOTOTHS).
KomuectBo — 2 en. Onucanue: *
ITatuB 1abopaTopHbIH
XUMHUECKHH ° HaGop garmex
[letpu Habop uHCTpyMEHTOB
[penapoBanbHBIX ¢ JIoKka ans
cokuranus BemecTs © CTynka
tapdoporas ¢ nectukom *  Habop
OaHOK AJIST XPaHEHHU TBEP/IbIX PEaKTHBOB
(30 — 50 M) » Habop cxnsHOK
(prrakoHOB) MU XpaHEHUS PACTBOPOB
peaxthBoB «  HaGop npubopoxk (1TX-14,
[1X-16) * [Tpubop wis nomydeHus
razos * CriuproBka * ['oprodee Ui
criupToBoK ¢ DunbTpoBanbHas Oymara

HaumenoBanue
Ne - Kparkue npuMepHBIE TEXHUUECKHE Enwnuna
i1/ N i xapakTepucTikd (PBIIO) H3MEpPEHHs AR aT
(PBTIO) Pariep B
1 2 3 4 5
IITKOTIA) maboparopus yuennueckas (pusmka,
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HaumenoBanue
Neo Kparkue npuMepHbIie TeXHHYESCKHE Enununa
11/ 0BapyAOBAHHS xapaktepuctuku (PBIIO) HU3MEPEHUS Komiectso
(PBIIO) paxtepac P
1 2 3 4 5

(50 mT.) »  Konba xonuueckas
[Tanouka crexnsgnuas (¢
[PE3UHOBEIM HAKOHEUHUKOM)
UYamreyxa 171l BeIIApUBAHHA
(BRIMapuTENBEHAS Yaneyka) ¢ MepHbIi
LHTHHID (MIaCTHKOBRIH) *  BopoHka
CTEKNIHHasg (Majas) © Crakan
cTeknsHHbIH (100 MiT) *
["azooTBoHas TpyOKa 2.
O6opyaoBanue ISt M3y4EHUS
Guonorun: 2.1 KoMmiexT BIaKHbIX
[penapaToR JeMOHCTPallMOHHBIH.
KommuectBo — | en. Omucanme: ©
HazHaYCHHUE: JEMOHCTPAIIMOHHOE,

. MaTepHal KOHTCﬁHepa: IIJIaCTHK,
° [EPMETHYHAA KPBIIIKA: HAJTUIHC,
¢ KPCIICHHE DKCIIOHATa: HaJIH9HuE,
° KOHCCPBHPYIOIICE BCIIECTBO.

Hand4ue, *  Hakielika ¢
HaMMCHOBAHHWEM: HAJIMUHE. * HE MEHEe
10 npenapaToB u3 NPUBEICHHOTO HHIKE
CITHCKA: O BrnaskHerit mpenapat
"Beszsybka" o Baxublit mpenapar
"Tamoxa" o Bnaxuselil npenapar
"BHyTpeHHEe CTPOEHUE OPHOXOHOIOro
MoiuTrocka" o BrakHbli npenapar
"BHyTpeHHee CTpOeHHE KPLICH" 0
BraskHbli npenapar
"BHyTpeHHee CTpoeHHe JIATYIIKH" O
BraxHeli npenapar
"BHyTpeHHee cTpoeHHe ITUlBL" O
Brnaxueiit npenapat
"BuypeHHaee cTpoeHue PEIOI" 0
Brnaxusiit npenapat "Kapace" 0
Braskusrit npenapat "Kopens
6060BOTO pacTeHus ¢ KiybeHbkamMu" o
Brnaxnsiil npenapat "KpeseTka"
) Braxusii npenapart "Hepeuga" o
Bnasxnsnit npenapat "Pazsutue
KOCTUCTOH pBIOEI" 0  BraykHbli
npernapar "Pa3BuTHe KypULEl" O
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Haumenopanue
No _ KpaTkue mpuMepHBIE TEXHUUESCKUC Emurmia
1/ ODOPYHOBAHIA xapaktepuctuku (PBIIO) HA3MEPEHUS RoypsEoTEn
(PBIIO) PAKTep P
1 2 3 4 5

BuraskHblii npernapar
"Cuudomenysa" o  BmaxkHbii
npenapat "Tputon" o BnaxHbri
npenapat "Yepenaxa 6onotHas" o
Brnasuenit npenapat "Yixk" 0
Bnaxusiit mpenapar "Smepuua”
2.2 Kommnekt repbapues
neMoHCTpaloHHbIH. KonnuecTso — 1
ei. Omucanue: * HazuaueHue:
MeMOHCTPAITHOHHOE, * OCHOBA JJIst
KperuleHus: repOapHbIi IHCT, *

CIIMCOK 3KCIIOHATOB: HAIHYHE *
He MeHee § repbapues U3
MPHBEOEHHOI'O HHIKE CITHCKaA: O
I'epbapwii "JlepeBbs 1
KycTapHUKH" O I'epbapuii
"JluxopacTyiue pacteHus" o

T'epbapuit "Kopmosle pacTeHHT"
0 ['epbapuit "KynbTypHbIE
pactenus" o I'epGapuii
"JlekapcTBEHHBIE paCTEHHUA" O

['epbapuit "MenoHocHEIE
pactenus" o ['epbapuit "Mopdonorus
pacrenuit" o I'epbapmit "OcHoBHEIE
rpynnsl pacteHui" o ['epbapuit
"Pacturensurle coodmmecTsa” 0

['epbapuit
"CenbCKOX035HCTBEHHEIE PACTEHUS O
Iepbapwuii "SAnoBuTeie pacTeHus”
0 lepbapuit k Kypcy OCHOB IO
oOwie#t duonoruu 2.3 Kommiekt
KOJUIEKIIMHA JIEMOHCTPALMOHHBIH (110
Pa3sHBIM TeMaM Kypca OuonoruN).
Kommaecto — 1 en. Onucanue: ¢

Hasnauenue:
MEMOHCTPAIIHOHHOE, * OCHOBA JIs
KpeIJIeHHs: Halu4ue, ° HAKJIEHKH ¢

HAMMCHOBAHHUEM: HAJTHYHE * HE MEHee
10 kommeknui U3 IPHUBEIEHHOTO HUXE
crucka: o  Komnexnus
"TonocemenHble pacTeHAL" O
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HaumeHnoBanue

Ne Kparkue npuMepHble TEXHUYECKHE Emununa

1/ M s xapaxtepuctuxu (PBITO) H3MEPEHH PO BrLRCTRg
HUS

(PBIIO) paxtep P
1 2 3 - 5
Konnexmus "Oburtatenn
MOpCKOTo Ha" 0 Konnexuus

"[laneonTonornueckas" o  Komnekuus
"IIpencTaBuTenu OTPsIOB HACEKOMBIX"
KONMYECTBO HACEKOMBIX: HE MeHee 4 0
Komnexrwms "ITpumepst
BALUTHBIX TPUCIIOCOOTIEHHH Y
HaceKoMBIX'" 0 Komnexius
"IIpucriocoOUTENBEHEIE U3MEHEHUS B
KOHeYHOCTsAX HacekoMmbiXx'" o Komrexiimus
"Pa3BuUTHE HACEKOMBIX C HEIIOJTHBIM
npespamienuem” o Komnexuus
"PazBuTHE HACEKOMBIX C TIOJIHBIM
npespatienuem” o Komnekuus

"PaszsurHe nineHunel” o Komnexnus
"PassuTie 6abouku" o Komnexius
"PakoBunel MmommockoB”" o Komnekius
"CemeiicTsa Dabouex" o Konnexius
"CemelicTBa ®KYKOB" O Komnekiusa

"Cemena u ons!" o Konnexknus
"dopMa COXPAHHOCTH MCKONIAEMBIX
pacTeHui ¥ xuBoTHEIX" 0 Habop
[aICOHTONOTHYECKHX HAX0A0K
"TIpoucxoxaeHue yenonBexa'
KOJIMYeCcTBO MoJieNieli: He MeHee 14 3.
ObopyrnoBanue 11 U3ydeHH
xumud: 3.1 JIleMOHCTpauMOHHOE
obopynosanue. Komuectro — 1 ex.
Cocras komrekTa: 0 CTouk
nonheMHBIH Haznagenue: cbopka
yueOHBIX yCTAaHOBOK, pasMep
cronemnuie He Meree 200%¥200 MM,
[1JIaBHBIHA IIOBEM C IOMOILBIO BHHTA:
Hanwuue 0 llltarus
IEMOHCTPALMOHHEIA XUMHAYECKAHN
HasHavenue: neMoHCTpaLus NpubopoB U
YCTAHOBOK, OI10pa, CTEPIKHH, JIAIKH,
My(ThI, KOIbla: HATHYIHUE, BO3MOJKHOCTh
3aKperIeHus SIeMEHTOB Ha pa3IH4HON
BLICOTE: HAMW4YMe 0  Ammnapar s

[IPOBEIEHIS XUMUUECKHX PEaKIMi:
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HaumenoBanue
Ne Kparkue npuMepHbIe TEXHUYECKHE Enununa
In/m] obopyoBaiA xapaktepuctuku (PBIIO) HU3MEPEHUs FRIEETS
(PBIIO)
1 2 3 - 5

Hasnauenue: neMoOHCTpaL s
XUMHUYECKUX PEAKIHH, TOTTIOTHTENb
TIapOB ¥ I'a30B: HAIHYKE, MaTepral
KOJOBI: CTEKIIO O Hab6op ona
MIEKTPOITH3A JEMOHCTPALMOHHBIN!
Haznauenune: u3ydeHHe 3aKOHOB
HNIEKTPOoITH3a, cOOpKa MOIETH
AKKYMYJISITOPa, EMKOCTh: HAJIMYKE,
HIIEKTPO/IBI: HATHUUE O Kommnexr
MEPHEIX KOIIO Manoro oobemMa:
HasHnayeHnue: NeMOHCTPallHOHHEIE
onbITHL, 00BeM koao: ot 100 ma mo 2000
MJI, KOMHYecTBO K0uib: He meHee 10 wiT.,
MaTepuan koub: crekiio o Habop
daakosoB (250 — 300 M1 u1s XpaHeHud
pacTBOpoOB peakTuroB) HazHauenue:
XpaHEHHE PACTBOPOB PEAKTHBOB,
KONMUYIECTBO (hakoHOB: HE MeHee 10 mT.,
MaTepran (prakoHOB: CTEKIIO, IPodKa:
Hamuure o [Ipubop nag oneIToB 11O
XHMHAH C IEKTPUIECKAM TOKOM
(mabopatopusiit) o [Ipubop s
VJUTIOCTPALIME 3aKOHA COXPaHEHHS
Macchl BelecTB: cocyn Jlanmonera:
HaTHYHe, TpodKa: HaM4ue, THII
npudopa: JeMOHCTPAHOHHBIH O
JlenurtensHas BOPOHKA:
Hasnauenue: pa3ieleHye IByX
PKHJIKOCTEH T10 TUIOTHOCTH, MaTepral
BOPOHKH: CTEKJIO O Y CTaHOBKA L
meperoHku BemiecTB: Hasnauenue:
ITEMOHCTpPALMS OYUCTKH BEIECTRA,
TeperoHKa, Konbbl, XOIOAUIbHUK JUIL
OXJIaXKIeHHs, AJUIOHIK, IpoOKa: HaIH4YKe,
IUIMHA YCTaHOBKM: He Menee 550 MM o
[TpuGop Ui MOTy4eHUs Ta30B:
HaszHaYeHHe: [MOyYeHHE I'd30B B MaJbIX
KOJIMYECTBAX, COCTaB KOMIIJIEKTa: HE
MeHee 6 peaMeToB 0 baus
KoMOnHupoBaHHas naboparopHas: bans
BOJISTHAS: HAJIMYHE, KOTbIlAa CMEHHBIE C
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HanmenoBanue
Ne P KpaTkue npuMepHbIe TEXHUIESCKHE Emuuuna
I/ CO0PyAOBAHIA xapaktepucTukn (PBIT1O) H3MEPEHUS PTG
(PBIIO) pactep P
1 2 . -4 5

OTBEPCTUAMH PA3HOrO AUaMeTpa:
HATHYNE, TTATKA JJICKTPUUSCKas:
Hamuuue o @apdopoBas cTymKa ¢
necTukoM: Hasnauenue: mms
[pa3MenbYeHHAS KPYTHBIX (Qpakiui
BEIIESCTB W IIPUTOTOBICHUS TOPOITKOBBIX
cMmecei o KomnnexT TepMoMeTpoB
(0—-100C;0-360C)3.2 KomruekT
XUMHYeCKHX peakTuBoB. Konuuectso — |
en. CocraB koMIuiexta: o Habop
«Kucnorer» (a3oTHast, cepHasi, collsgHasd,
oprodochopras) o Habop
«[mapoxeuasl» (rugpokeu)t bapus,
TUIPOKCHT Kamus, THAPOKCH Kalblud,
rusipokcu] Hatpus) o Habop «Oxcuist
METAILITOBY (ATFOMHHMA OKCUJ, Oapus
oxcu, xenesa (I1I) oxcup, KanpIIus
OKCHJI, Maruus okcuj, meau (1) oxcun,
[IMHKA OKCHJL) O Habop
«I1lenouHble U IETOYHO3EMENBHBIC
METaJIBD) (JIMTHH, HATPUH, Kalbluii) o
Habop «MeTamnbl» (aIloMUHHII,
SKENe30, Marnui, Meb, IIMHK, 0JI0BO) O
HaGop «llleno4nslie 1
IeJTI0YHO3EMEITEHEBIE METAIUIBD) (JIMTHH,
HaTpuid, Kaneiuil) o Habop
«OrueoracHble BelecTsay (cepa,
thocdop (kpacusrit), okcna dochopa(V))
0 Ha6op «["anorensr» (vox, 6Gpom)
0 Ha6op «["amorenunsi»
(amOMUHUS XJIOPUA, aMMOHHS XJIOPHII,
Gapus xmopun, xenesa (I1I) xnopuz,
KauTisi HOIM M, Kaaus XJIOPHI, KalbIMsl
IXJIOPUJ, TUTUS XTOPUJ, MarH1s XJIOPH,
nvenu (1) xmopua, HaTpus OpoMHu/L,
HaTpust PTOPUA, HATPHS XJIOPUI, IUHKA
xiaopun) o Habop "Cymsdartst,
cynbGUOBL, CYIbOUTE" (aTIOMUHUSA
cynsthat, aMMOHUS Ccysibdat, xkenesa (II)
cynsbun, xenesa (II) cynedar, 7-Mu
BOIHBIH, Kanmus cynbdar, kodansra (II)
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HaumMenoBanne
Ne Kpatkue npumMepHbIe TEXHUYECKHE Ennnnna
I/ ) xapaktepuctuky (PBIIO) W3MEPEHHUs PR
(PBTIO) PaKctep P
1 2 3 4 5

cyibdar, maraus cyisdar, Mmeau (11))
cynbdar Ge3Boaublit, mequ (II) cynbdat
5-TH BOJIHBIH, HATPUSL CYJIB(UI, HATPHS
CyAbQUT, HATPUA CyabbaT, HaTpUs
rEIPOCYIB(AT , HUKENS Cyab(ar o
HaGop "KapGonars!" (aMMOHUSA
kapOonar, kamus kapbonart, meau (1I)
KapOOHAT OCHOBHOH, HATpHs KapOoHAaT,
HaTpus rugpokapbonar) o Habop
"®ocharer. CanukaTel” (Kamus
MOHOTHAPOOPTO(OChaT, HATPHA CHIHKAT
O-TH BOJHBIN, HATpHs opTodocdar
TPEX3aMEIIEHHBIH, HATPUS
muruapodocdar) o Habop "Auerarsl.
Ponanuaer. CoenuHenus xenesa" (kanus
arerar, kamus ¢peppo(ll) rexcanuanun,
kaus Geppo (I1I) rekcanmonun, Kanus
POJIaHMI, HATPHS alleTaT, CBUHIIA alleTaT)
0 Hab6op "Coenunenus maprasua”
(kasust IepManTasat, Mapradua (IV)
oxcuj, Mapratna (II) cynedar, mapranua
xsopuy ) o Habop "Coenunenus
xpoma" (aMMOHHUS IUXPOMAT, KaIusd

X pomMar, kainus xpomart, xpoma (IIT)
XJIOpUA 6-TH BOJHBIH) 0 Habop
"Coenuuenus xpoma" (aMMOBUs
IUXPOMAT, KIS IHXPOMaT, KaJlusl
xpomat, xpoma (III) xnopun 6-tu
Bonuelid) o Habop "Hurpatsr"
(a7FOMHMHMS HUTPAT, aMMOHUSI HUTPAT,
KaJus HUTPAT, Kalnblig HUTPaT, MEJH
(II) auTpart, HaTpust HUTPAT, cepedpa
umutpar) o  Habop "HMuaukatopsr”
(TaKMOMT, METHIIOBBIN OPaHIKEBBIN,
(perondranens) o Habop
"Kucnopoacoaepixaliye opraHH4ecKue
BemrecTBa" (alleToH, INULEPHH,
IMUSTHIOBEIH 5Qup, ClIupT H-OYTHIIOBBIH,
CIIUPT H30aMHUJIOBBIH, CTUPT

1300y THIIOBLIH, CITUPT 3THIIOBBIH,
(benon, GopMaIKH, STHIEHIIIMKOID,
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Haumenosanue
No KpaTtkue npumepHbie TEXHUUECKHE Enununa
/11 obopyAoBaHHs xapaxktepucTaku (PBIIO) H3MEPEHUS PG
(PBIIO) ¥
1 2 3 4 5

YKCYCHO-3THIIOBBIN a¢up) oHabop
"VYrnesomoponsl" (GeH3MH, TEKCAH,
HedTh, TOIYOIL, IUKIOTECKAH) O
Ha6op "Kucnots! opranugeckue”
(KHCITOTa aMHHOYKCYCHAs!, KHCIIOTa
GeHzoiinas, KMCIOTa MaclIgHas, KHCI0Ta
MypaBbHHAas, KUCIOTA OJIEUHOBAS,
KHCIIOTA MAJIbMUTHHOBASI, KHCJI0TA
CTEapUHOBAs, KUCIIOTA YKCYCHAs,
KHACJIOTA IaBeNeBas) o Habop
"Vrneroasl. AMUHBL" (AaHWJIMH, aHWIHH
CepHOKHUCIBIH , J[-rmoKko3a, METUIIAaMHH
THIPOXJIOPHI , caxaposa) 3.3 KomruiexT
KoJUIeKui 13 cnucka. KonwgectBo — 1

en. Onucanue: * Hasnauenue:
IIEMOHCTPAIIMOHHOE, * BHJI
yIIaKOBKH: Kopobka, ornycaHue:

HaJIHYUE * CocTaB KOMIINIEKTa: O
Konnexuus "Bonokna" o
Konnexnusa "KameHHBIH yroias 1

TPOIYKTEI ero nepepaboTku” o
Komnexmust "MeTanmsl 1 cruiaBsl”

0 Komnexuus "Munepais! 1

ropusie mopoasl” (49 BUIOB) O
Konnexnust "MunepaibHbIe

yrmobpenus” o Komnexuus "Hed1s

[POAYKTHI €e repepadboTku” o
Konnexnus "I[lmactmaccsr” o
Komexnus "Tommiso" o
Komnexnust "UyryH u cTans" o
Kosmrexus "Kayuyx" o
Konnexuug "Ilkana TBepaocTa"

0 Habope! anis MoienupoBaHus

CTPOEHUS OPraHHYECKHX BEIIECTB

(yueHHuecKue) He MeHee 4 1T, 4.
OGopynoBasue i H3ydeHUS

buzuku: 4.1 OGopynosanue A

IIEMOHCTPALOHHBIX OITBITOB.

Komuuectso — 1 en. CocTaB KOMIUIEKTA:

(o] [lITaTuB AEMOHCTPALIHOHHBIH:

HasHaucHue: mpoBEIEHUE
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Haumenosauue
Ne _ Kpatkie mpuMepHbIe TEXHHYECKUE Enununa
I/ R xapakrepuctuku (PBIIO) WU3MEPEHUS RREHAEFIER
e
(PBIIO) R P
1 2 3 4 5

IIEMOHCTPALMOHHEBIX ONBITOB,
OCHOBaHHE, CTEPIKEHB, JIAIIKH, KOJIbLIA,
MydTer: Hammuwe o CTONMK

10 ibeMHbIH: THIT cTOMHKA:

yaeOHEBIi/ TabopaTopHbIH, omopa,
CTepKESHDb BUHTOBOH, BUHT
PEryIHPOBOUHBI: Hanu4ue, QyHKIUA
IMObeMa H ONyCKaHUs CTONHKA: HAIMIHE
) HCTOYHMK ITOCTOAHHOTO H
repeMeHHOTo Hanpskenus: HasHauenue:
IUTST TATAHUS PETYIIHPYEMBIM
epEMEHHBIM U TTOCTOSHHBIM TOKOM
DIIEKTPHYECKUX CXeM, JacToTa, ['1r: 50,
roTpebnsemas MOImHOCTE, BA: 10 0
ManoMeTp KUIKOCTHOMH
ImeMoHCTpaloHHbIH: HasHauenue: qis
usMepenus nasienus 10 300 MM
BOJSTHOTO CTONOA BBIIIE U HUKE
aTMOoc(hepHOro JlaBiieHus, cTekasHHas U-
oOpasHas TpyOKa Ha [ToJICTaBKe: HAIMIHE
0 KaMepToH Ha pe30HAHCHOM
siuke: HasnaueHue: 1715 IEMOHCTPALHH
3BYKOBBIX KonMeOaHHi U BOJH, 1Ba
KaMEepPTOHA Ha Pe30HUPYIOUIMX SIIMKaX:
HaJIMYME, PE3MHOBLIA MOTOTOYEK:
Hampyre 0  Hacoc BaKyyMHBIH ¢
aneKkTponpruBooM: HazHauenue:
CO3/IaHHe paspsKeHUs WK H30BITOYHOTO
ABJICHHS B 3aMKHYTBIX 00beMax,
OTIBITHL: KUTIEHUE JKUAKOCTH [IPH
[MOHMIKCHHOM JABIICHUH, BHEIIHEE U
BHYTPEHHEE JJaBICHHE U JIP. O

Tapeika BakyymHas:
HasnaueHue: 1eMOHCTPALHS ONBITOB B
3AMKHYTOM 00BEME C paspekeHHBIM
BO3/1YXOM, OCHOBAHUE C KPAHOM,
KOJOKOI U3 TOICTOTO CTEKIIa, pE3MHOBad
MPOKIAIKa, DTEKTPUYECKU T 3BOHOK:
Hanuuue 0 Benepko Apxumena:
Hasznadenue: 1eMOHCTpAUs IeHCTBHS
PKHJIKOCTH Ha MOTPYKEHHOE B HEE TeJIO B
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Haumenopanue
No g Kpatkuie npuMepHbIE TEXHAUECKHAEC Enununa
I/ SRERLAD RS xapaktepuctuxu (PBIIO) H3MEpPEHHS FamcaEES
(PBIIO) PATep P
1 2 3 4 5

M3MepeHHe BeJTMUMHEI BRITAIKHBAIOIIEH
CHJIBI, BEIEPKO, TEI0 LHIHHIAPUYECKOH
(hOpMBI, IPYKUHHBIH THHAMOMETD:
pamure 0 OTHHBO BO3IYIIHOE!
HazHauenue: teMOHCTpal U
BOCIUIAMEHEHHS TOPIOUEi CMECH IIPH &e
OBICTPOM CYKATHH, TOJICTOCTEHHBIH
NUIHHJP, IOPIIeHb Ha METALITHIECKOM
MTOKE C PYKOSATKOM, MOJICTABKA JIs
MATHHIPA: HATHIHE O [Tpubop
TS IEMOHCTPALIMH TaBICHUS B
KUOKoCTH: HasHauenne: JeMOHCTpaLns
H3MEHEHHS JaBICHHS C TITyOHHOH
TTOTPY/KESHHAS, TATUHK JTaBICHUA,
KPOHIITEHH [IA KPETUICHUs Ha CTEHKE
cocyna: namuue o [lpubop s
MEMOHCTpALME aTMOCHEPHOTO JaBIEHHUS
(MarneOyprexue
nonyirapus): Hazaauenue:
TEMOHCTpALHS CHIIBI aTMOChEPHOTO
TABNEHUS, [BA PA3bEMHLIX
METAJUTHYECKHX MTOTYIIaphs C
MPOYHBIMU PYYKAMU M XOPOIIO
NpUIUTHGOBAHHBIMH KPasMH, HHIIEND C
KPaHOM: HAJTH4YHEe, CO3/IaBaeMOe BHYTPHU
[APOB BAaKyYMMETPHUCCKOE JIaBIICHUE:
He Meree 0,05 MIla, mMakcuMalibHOE
paspeiBatoliee yeuiaue: He MmeHee 90 H o
Habop ten pagHoro obbema:
Hasunadenue: JUIsg ONpeeIeHus 1
CpaBHEHMSI TEIUIOEMKOCTH Y IUIOTHOCTH
[PA3TMYHBIX TBEP/IBIX MATEPHUAIIOB,
[HTHHAPE] K3 PA3THYHBIX MAaTePHAIIOB!
He MEeHee 3 IUT., KPIOYKHU JUIs
[1O/IBEIMBAH WS [THJIHH/POB: HAJTMYUE O
HaGop Ten paBHOM Macchl:
HaznaveHue: Ui ONpeJesIcHUs 1
CPABHEHHIO TIOTHOCTH PA3IUYHBIX
MaTepPHAIOB, IIMIHHAPE! U3 Pa3THUHBIX
MaTepUalloB: He MEHee 3 IIT., KPIOUKU
ISt [IOJBEIIHBAHUS [IHITHHIPOB!
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HaumeHnoBanue
Ne _ Kpartkue npuMepHbIe TEXHUYECKHE Enununa
/11 SORL TR xapaktepuctuku (PBIT1O) HU3MEPEHUs Py
(PBIIO) paxtep P
1 2 3 4 5

HAIUYIHE O Cocyibl coobImaromuecs:
Ha3znagenue: 1eMOHCTpanys
0IMHAKOBOTO YPOBHS OAHOPOIHOM
PKHIKOCTH B COOOIITAOIIUXCS MEKILY
coboit cocynax pasHoi (GopMEI,
COOOIIAONIHECs CTEKIIIHHBIE TPYOKH
pa3Hoit GopMEL: HE MEHee 3 IT.,
MO/ICTABKA: HAIMYHE O TpybOxa
Herotona: Haznauenue: neMoHcTpanus
0IHOBPEMEHHOCTH TaJleH sl PasIHIHbIX
TEJI B pa3peiKEHHOM BO3JIyxXe, (YHKLUSL
[TOIKITIOYCHUS K BAKYYMHOMY Hacocy:
Hanuune, JuimHa TpyOKu: He MeHee 80
CM., pe3UHOBEIE de6KH, HUIIEb:
HaJlH4Ke, KOJTMYECTRBO Tel B TPyOKe: He
Menee 3 mwt. o [lap [lackams:
Hasznavyenue: JeMOHCTpaLUs Iepeadn
[IPOM3BOIUMOT0 Ha HH/IKOCT AaBJIEHHS
B 3aMKHYTOM cOCy/Ie, I€MOHCTPaLlys
MOIbeMa KUAKOCTH I110J{ ACHCTBHEM
aTMOC(EPHOTO JIAaBIICHHS,
METAUTHYECKHH IHMITHHpP C OTIpaBaMH,
MOPIIEHB CO IITOKOM, ITOJBIH
METALTHYECKHH ap ¢ OTBEPCTHAMHM:
HAaJIWuMe, JUIMHA THITHHApA: He MeHee 22
cM, muaMeTp mapa: He menee 8 M o Illap
¢ KoneitoM: Ha3nadenue: neMoHcTpanus
PacIIUpPEHUs TREPJOTO Tella IPH
HarpeBaHUHU, LITATHB, METAIIIMYECKOE
KOBIO ¢ My(TOH, Iap ¢ UEMOYKOH:
HaTMYKe, [UTHHA [enodku: He MeHee 80
MM, JIHAMETD IIapa: He MeHee 25 MM 0
[ap ¢ xonpoM: Haznauenue:
IICMOHCTPAIIMSI PACIIMPEH s TBEPOTO
TeJa TPy HarpeBaHUU, [ITATHB,
METAJUTHYECKOE KOMBLO ¢ MyQTOH, 1m1ap ¢
LIETIOYKOH: HATHYKE, JUIMHA LIEIIOYKH: He
Meree 80 MM, THaMeTp Mapa: He MEHEE
25 MM 0 [uIHHIPE] CBHHIIOBBIE CO
ctpyrom: HaszHauenue: JeMOHCTpaLys
B3aUMHOIO IPUTHKEHUS MEXKIY aTOMaMu
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Haumenosanue
No Kparkue npuMepHBIe TEXHUUECKHE Enuuuua
11/11 L e xapaktepuctuku (PBITO) U3MEPEHHUs IR
(PBIIO) P
1 2 3 4 5

TBEPIBIX TEN, KOMMUECTBO OAUHAKOBBIX
[MIMH/IPOB: HE MEHEE 2 IIT., MaTepHuall
MUATHHAPOB: CTallb H CBUHEL, KPIOYKH
I171s TOABEIIMBAHUA: HATMYKE, CTPYT,
HaPaBILIIOMas TpyOKa: Halludaue o
[Ipubop Jlenna: Haznauenne: mis
HMCCIIEI0OBAHHS 3aBUCUMOCTH
HaIpaBJIeHUS HHIYKIIHOHHOTO TOKa OT
XapakTepa H3MEHEHUS MarHUTHOTO
MOTOKA, CTOMKA ¢ KOPOMBICTIOM:
HAIM9IHe, KOMHUYECTBO aTIOMUHHEBBIX
KOJEI[: He MeHee 2 IIT., IPOPe3b B OTHOM
13 KOJer: Hauaue o Marsur
myrooOpa3HbIi 1eMOHCTPALIHOHHBIH:
HaznaueHue: IeMOHCTpaLUs CBOHCTB
MOCTOSIHHBIX MAardHUTOB, TUII MarHUTa:
HaMarHU4eHHBIH OpyCcoK, KOTHYECTBO
[IBETOB MarHuTa: HEe MEHee 2,
0603HaYeHue IOTIOCOB MarHyuTa:
Hanuyue 0  Maraur nonocoBoH
IIEMOHCTpalMOHHBIH (Tapa):
Hasnauenue: JeMOHCTPALUS CBOUCTB
MMOCTOSTHHBIX MArHUTOR, THII MarHuTa:
HaMarHW4eHHBIH Opycok
IPAMOTTHHEHHO# (HOPMBI, KOTHYECTBO
[[BETOB MarHuTa: He MeHee 2,
0f03HaveH e MONOCOB MarHUTa!
Hanuure 0 CTpesnkud MarHUTHEIE Ha
mratuBax: HazHadenue: JeMOHCTPALIHAS
B3alMOJICHCTBUS [TOTFOCOB MAarHUTOB,
OpWEHTAIM} MarHUTa B MAaTHUTHOM
[0Jle, HAMAarHU4eHHas CTpeJiKa: Halu4ue,
KOJIHYECTBO [BETOB MarHuTa: He MEHee
2, TOICTABKA: HAJIMYHE O Hab6op
IEMOHCTpPAIMOHHBIH "DnekTpocraTuka”
(snmex1pocKoIsl (2 miT.), cynTa (2 mrT.),
[aI0uKa CTeKIITHHAs, TalouKa
00HUTOBAS, IITATHREI H30THPYIOIIHKE (2
miT.) 0 MamuHa anekTpodopHas win
BBICOKOBOBTHBIH HCTOYHUK:
Hasnagenue: Ams OITyUeHHS
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Haumenosanue
No KpaTkue nprMepHble TEXHUYECKHE Ennnuna
1/ obopyRoBaiks xapaktepuctuku (PBI1O) H3MEPESHHS Ll
(PBIIO) paKTep P
1 2 3 4 5

HIIEKTPUYECKOT0 3apsi/ia BEICOKOTO
MTOTEHIMAIA H MTOy4YeHUsS HCKPOBOTO
pa3psna, JMCKH Ha CTOMKaX: HAJIM4KE,
KOTMYECTRO JIEHIeHCKHX OaHOK: HE
MeHee 2, [10JICTaBKa: HATHYHUE 0
Kommnext nposonos: J(nuna: He
meree 500 MM - 4 mt , 250 MM - 4 mT.,
100 MM - 8 mIT., HA3HAYEHUE: JJId
1OJIK/TFOYEHHS JIEMOHCTPALMOHHBIX
prGOPOB U 000PYNOBAHMS K HCTOUHHKY
ToKa, JUIst COOPKH 3MEKTPUUYECKHX 1ICTIEH,
BKJTFOYAS JJIEMEHTHI U3 pabOTEI
"TTocToSHHBIN 3neKTpuyeckui Toxk" 4.2
OGopymoBanue I 1ad0opaTOPHBIX
paboT ¥ yUeHHYECKHX ONBITOB (Ha Oase
kominiekTos it OI'D). Konuvectso — 4
en. Ommcanue: o [IItaTuB
abopaTOPHEIHN ¢ AepKaTeIsAMH O
BECEHI 3JIEKTPOHHBIE 0 MEH3YpKa,
npeaen usmeperus 250 min o
maramometp 1H o
muHaMomeTp SH o uuHEIp
CTANBHOM, 25 cM3 0  IIHIAMHJP
ATIOMUHHEBBIH 25 cM3 0 LHIMHJID
ATFOMUHHEBBIH 34 cM3 0 IUATHHAD
MIaCTHOBBIM 56 cM3 (Juis H3MEpeHHs
cuibl Apxumena) o npyxuna 40 H/m o
npyxnna 10 H/M o rpyssr mo
100 r (6 wmt.) 0 rpy3 HabOPHBIH
ycTaHaBMBaeT Maccy ¢ marom 10 T o
MepHas JIeHTa, INHEHKa,
TPaHCIOPTHP O OPYCOK C KPHOYKOM
W HATBIO O  HANpPaBJgroIas AJHHOH
ne menee 500 MM. JIOTKHEI OBITH
oGecriedenbl pasable K03 QUIHEHTE]
TpeHusi Opycka 10 HalpaBIAIOWEHR 0
CeKYHIOMED 3NMEKTPOHHBIH ¢
JIATIHKOM O HAalpaBsIas co
MIKATI0N O OpYCOK JEPEBAHHEIN C
MYCKOBBIM MarHuTOM O HUTSHOH
MASTHHK C IPY30M C IYCKOBBIM
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HaumeHnoranue
Ne Kpartkue nmpumMepHbIe TEXHUYSCKHE Enununna
11/11 000pyOBAHA xapaktepuctuku (PBIIO) W3MEPEHHUS e
(PBTIO) # 3
1 2 3 4 5

MarHHTOM U C BO3MOYKHOCTBIO
M3MEHEHMsS] [JUIMHBI HUTH O pbIYar o
OMOK MOABHIKHEIA 0  OIIOK
HEIO/IBHIKHEIH 0 KaJlOpUMeTp 0
TEPMOMETP O MCTOUYHMK MUTAHUA
MOCTOSIHHOTO TOKA (BBITIPAMUTEIE C
B30HBIM HampsokeHueM 36-42 B unn
DatapeiHEli OIIOK ¢ BO3MOKHOCTBIO
PETYJIUPOBKH BBIXOTHOTO HAMPSKEHHS O
BOJILTMETP JBYXIIPEACTLHEIH (3
B, 6B) o aMIepMeTp
neyxnpenensHei (0,6A, 3A) o
pesuctop 4,7 OM 0 pe3ncTop
5,7 Om 0 namrouka (4,8 B, 0,5 A) o
TIEPEMEHHBIH Pe3UcTop (peocTar)
mo 10 OM 0 coenuHUTENbHEIE
mpoBoma, 20 MT. 0  CKITIOY O

HabOp MPOBOMOYHBIX PE3UCTOPOB
plS o cobupatomas muH3a, GoKycHOR
paccrosuue 100 mm o cobupatomnias
muH3a, PoKycHOE paccTosHmre S0MM 0
pacceuBatomias TuH3a, GoKycHoe
PaccTOsIHUE -75MM O 3KpaH 0
ONITHYECKASA CKaMBbs O CIaiI
«Mopenb npeamera» o OCBETHTEIh
) TIONYLMIUHAP C IJIAHIIETOM C
KPYTOBBIM TpaHcnopTupom o [Ipubop
U1 M3Y4YEeHHs Ta30BhIX 33aKOHOB O
Kanumsper o [onspoun B pamke
0 [lenu FOnra o Karymka
MOTOK O brox quonos o

Brox KoHJIEHCATOPOB 0

Kowmmac o Marsur o
DnekTpoMarHut 0 Onuiku
kernesHple B Oanke Texuomorudeckas
HarnpapieHHOCTh: 1. OOpa3zoBarenbHBIN
KOHCTPYKTOP IUIS IPaKTHKH OII0OUHOTO
MpOTPaMMHUPOBAHHS C KOMIITIEKTOM
maturkoB. Konmyectso — 1 el
Omnucanue: « PoboToTexHUUeCKHI
HaOOp IpeAHa3HAuEH IS U3YUEHU
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HaumenoBanune
No P KpaTtkue npuMepHbIe TEXHUYECKHE Enununa
1/ ChURyAeRARHA xapaktepuctuku (PBITO) H3MEpEeHUs R
(PBIIO) YRR ¥
1 2 3 4 5

OCHOB POOOTOTEXHHKH, JIeTaIe, y3/I0B U
MEXaHHU3MOB, HeOOXOAUMBIX IS
co31aHusg POOOTOTEXHUYECKHUX
ycTpoiicTs. « Habop npexncrasisiet
cof0it KOMIIIEKT CTPYKTYPHBIX
5IIEMEHTOR, COETMHUTEILHLIX JIEMEHTOB
1 HIIEKTPOTEXHUYECKHX KOMIIOHEHTOB. *®
HaGop no3sonsier codupars (1
MporpaMMUpPOBaTE coOupaeMEble
MOJCITH ), U3 TIEMEHTOB BXOAIIHX B €TI0
COCTaB, MOJIETN MEXaTPOHHBIX H
[POOOTOTEXHUYECKHX YCTPOHCTB ¢
ABTOMAaTU3HPOBAHHBIM YIIPAaBIEHHEM, B
TOM YHCJIe Ha KOJIECHOM X011y, a TakK e
KOHCTPYKLIMH, OCHOBaHHBIX Ha
MCIONB30BAHMH Iepesiad (B TOM 4HCie
YEPBIYHBIX M 3y0UaThIX), & TaK XKe
PBIYArOB. *  CBETOAMO/IHBIN
MaTpHYHBIH TUCIIIEH ¢ Oenoi
TOJICBETKOH Ha KOHTPOIIEPE *
KonuyecTBO MOPTOR
BBOJA/BBIBOJIa HA KOHTPOJIEPE HE MEHEE
6 KonudecTBO KHOTIOK He MeHee 4 ¢
O011ee KOTHISCTRO 3JIEMEHTOB!
He MeHe 520 mT, B TOM YHCTe: 0 1)
[IpOrpaMMUpyeMblit 010K yIIpaBIeHus,
KOTOPBIH MOKeT paboTaTh aBTOHOMHO H

B IIOTOKOBOM PEKUME; O 2)
CEPBOMOTOPEI O 3) HaTUUK CHIIBI O

4) 1aTYHK PAcCTOSHHS O 5)
IMaTYUK [IBETA O 6)

aKKyMyJsTopHas Oatapes o 7)
[MracTHKOBBIE CTPYKTYPHBIE 2IEMEHTEI,
BITIOUAs 1eppOpPHPOBAHHEIC 3IEMEHTHI:
Oanku, KyOMKH, OCH W BAJIBL,
COeAMHUTENILHBIC TIEMEHTHI K 0CSM,
[HIECTEPHH, [IPEIHA3HAUSHHBIE IS
CO3/1aHKsl YCPBIYHBIX U 3yOUaThIX
mepenay, COeIUHUTENbHBIE U KPETIEKHBIE
aneMmeHTsl;, 0 8) IIporpammuoe
obecrieueHue, HUCIIOTB3yeMOE IS




HaumenoBanue
Ne Kpartkue mpuMepHbIe TEXHIUUECKHE Ennaunua
T/ e are xapakTepucruku (PBI1O) H3MEPEHHUS IR
(PBIIO) PRSP pERE
1 2 3 4 5

[IPOrpaMMHPOBAHHsS COOMPaEMBIX
pOOOTOTEXHUUECKUX MOJIENIEH U
YCTPOMCTB, JOCTYITHO /I CKaUUBAHUS U3
cetu Mutepuer 2.  ObpasoBaTenbHBIA
Ha0Op 10 MEXaHHUKE, MEXaTPOHHKE U
poGorotexuuke. Komuaectso — 1 et
Onucanue: © KOMIUIEKT UL U3YYEHUS
OCHOB DJIEKTPOHHKH M POOOTOTEXHHKH *®
Ha6op nomxeH ObITh
IpeiHa3HadeH JUis IIpoBeeHus yUeOHBIX
BAHATHI IO 3TEKTPOHUKE H
CXEMOTEXHHKE C LIEJBIO H3YUEHHS
naubolice pacpocTpaHEHHOU
HIIEMEHTHOM 0a3bl, IPUMEHAEMON TS

W HKEHEPHO-TEXHUIECKOTO TBOPYECTRA
yuamuxcs ¥ pazpaboTKH yueOHBIX
mozmeneit pobotos. Habop pomkex
[O3BOIATH yUallliMCcs Ha IPAaKTHKE
OCBOMTEL OCHOBHBIE TEXHOIIOIHH
[POEKTHPOBAHUS POOOTOTEXHHYECKHX
KOMILIEKCOB Ha puMepe yueOHbIX
MojielIel po6OTOB, a TAKKE U3YYHTh
OCHOBHBIE TEXHUYECKHE PEIICHUS B
obnacrit KHOSPHETHUECKAX H
BCTpaMBaeMbIX cucTeM. ° B cocras
KOMILIEKTA JOJDKEH BXOIHUTh HAbOD
KOHCTPYKTHBHBIX 2JIEMEHTOB [Uist COOPKH
MaKeTa MaHUITYJISIIMOHHOTO pobora,
KOMTUIEKT METaNIHYECKHX
KOHCTPYKTHBHBIX 3JIEMEHTOB I/Isl cOOPKH
MakeTa MOOHIBHOTO pobota U T.1I. * B
COCTaB KOMILIEKTa BXOUT Habop
SIIEKTPOHHBIX KOMIIOHEHTOB [UIS
M3y4eHHs OCHOB IEKTPOHUKH U
CXEMOTEXHUKH, & TAKIKE KOMILIEKT
MIPUBOJIOB ¥ JaTYMKOB Pa3IMYHOrO TUIIA
1S pa3paboTKH POOOTOTEXHHYECKUX
KOMIDIEKCOB. *B cocTas KOMIIIEKTa
IIOJDKHO BXOJHTE: MOTOPBI C SHKOJAEPOM -
He MeHee 2IIT, CEPBOIPUBOJL OOIBILIOH -

He MeHee 41T, CEPBOIPUBO/ MAJILIA - HE
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HaunmeHoBanne
Ne KpaTkue nmpuMepHbIe TEXHUYECKHE Eminuna
/11 0BOpyAOBAKIL xapaxrepuctuxu (PBIIO) M3MEPEH s ROTICEEG
(PBIIO) pactep P
1 2 3 i 5

MeHee 21T, HHGPaKpacHbIi TaTuuK - HE
MeHee 31T, YIETPa3ByKOBOH JaTUHK - HE
MeHee 3IUT, TaTUYHK TEMIIEPaTypE - He
Meree 11T, TaTYHK OCBEIIEHHOCTH - HE
Menee 11T, Habop 3NEKTPOHHBIX
KOMIIOHEHTOB (PE3HCTOPEI,
KOH/JICHCATOPEL,CBETOAHO/IBI PA3IHYHOIO
HOMMHAJIA), KOMIIJIEKT [IPOBOJIOB I
DecraeyHoro NPOTOTUNIHPOBAHUS, IIaTa
OecraeyHoro NPOTOTUITHPOBAHKS,
AKKYMYJISATOD ¥ 3apsiIHOE YCTPOHCTBO. ©

B cocTar KOMIUIEKTa JIODKEH
BXOJHTh IIPOrpaMMHUPYEMBII
KOHTPOJUIED, IPOrPaMMHUPYEMBIH B Cpejie
IArduino [IDE uiy aHajmorHyHbIX
cBOOOTHO PACIPOCTPaHIEMBIX CpeNdx
pazpaboTku. [TporpamMmmupyemeli
KOHTPOJIED HOJIKEH 06.1'13)13'1"5 nopramMu
TUTS TIOAKITFOYEH ST E(POBBIX U
AHAIIOTOBBIX YCTPOMCTB, uHTEpdelicamu
TTL, USART, I12C, SPI, Ethernet,
Bluetooth nimu WiFi. B coctas
KOMIIIEKTa JIOJIKEH BXOAWTH MOIYIb
TEXHUYESCKOTO 3PEHUs ,
[peCTaRISIOMUM coO0H
BEIUHCITMTENIEHOE YCTPOHCTBO CO
BCTPOSHHBIM MHKPOIIPOLECCOPOM (KO-
BO sIEp - He MeHee 411T, YacToTa A1apa
ne megee 1.2 I'T1, o6sem O3V - He
mMeHee 512M6, obreM BCTpoeHHON
naMaTH - He MeHee 8[°0),
WHTETrPUPOBAHHON KaMEPOH
(MakcUMAaNbHOE pa3pelIeHue
BHISOTIOTOKA, IEPEABAEMOT0 110
uarepeiicy USB - He Menee 2592x1944
ell.) ¥ OITHYECKOH cucTeMoil . Momyis
TEXHUYECKOT0 3peHus J10IKeH o0nanaTh
COBMECTHMOCTBIO C Pa3/IHIHBIMH
[IpOrpaMMHUPYEMBIMI KOHTPOJLIEPAMH C
nomomsio uaTepheiicos - TTL, UART,
12C, SPI, Ethernet. Moayis
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Haumenopanue
Ne Kpatkue mpuMepHbIE TEXHUYECKHE Ennnuna
/11 i xapaktepuctuku (PBIIO) H3MEpPEHH TP
A
(PBIIO) paKTep P
1 2 3 4 5

TEXHUYECKOTO 3PEHUS ODKEH HMETh
BCTPOEHHOS IIPOrPaMMHOE 00ecTieYeHne
Ha OCHOBE OTIEPAllHOHHON CHCTEMBI
Linux, ITO3BOISIONIEe OCYILIECTBIAT
HACTPOMKY CHCTEMBI MaIIUHHOIO
00yuenus mapaMeTpoB HEHPOHHBIX CETEH
Ut 06HapyKeHHS 0GBEKTOB,
OIIpeieNIeHUs UX TTapaMeTpoB H
nansHeHmed uaeHTHUKAUK. *
KomriekT 1omikeH o0ecreuHBarh
BO3MOKHOCTE M3Y4EHHSA OCHOB
pa3paboTKX NPOrPaMMHEIX H
AMmapaTHBIX KOMIUIEKCOB HHKEHEPHRIX
cucTeM, perienuit B chepe "Murepner
Bereit'", a TakiKe pereHui B o0nacTu
POGOTOTEXHUKH, HCKYCCTBEHHOTO
MHTEIJIeKTa 1 MAOIMHHOTO 00yyYeHUs.
KomnerotepHoe obopyaosanue: 1.
~ Hoyr6yxk. Kormuectso — 2 eft.
Omnucanue: + Dopm-dakTop: HOYTOYK;
KecTkas, HEOTKIIIOUaeMast
[KTaBUATypa: HAJIAYIHE; * Pycckas
pacKiagKa KjiaBuaTypbl: HaTHYHeE,
JluaroHanp d9KpaHa: HE MEHee
15,6 qroMMOB; © Paszpemenue
skpana: He meree 1920x1080 mukcenei;
. KomuuecTBo siep rnpoueccopa: He
MeHee 4; ¢ KoJinyecTBO TOTOKOB: HE
Meree 8; ¢ Bazopast TakTOBas 4acTOTa
mponeccopa: He Menee 1 I'T'm;
MakcuMalibHas TaKTOBask 4acToTa
npoueccopa: He Menee 2,5 [T »
Komi-namsiTe mpolieccopa: He
Menee 6 MOa#T; © OopeM
[YCTAHOBIIEHHON ONEPaTUBHOMN HaMSITH:
He meuee 8 I'0aiiT; » OOBeM
[0 IACPKUBAEMON OTIEPaTHBHON IaMSITH
(IU1st BOBMOYKHOCTH PACIIMPEHHUS): HE
menee 24 I'0afiT; »  OOveM
Hakomutens SSD: He meHee 240 ['0aliT; °
Bpems aBTOHOMHO# paboThI OT
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Haumenosanune
obopymoBaHUs

i/ (PBIIO)

KpaTkue npumMepHble TEXHUUECKHE
xapaktepuctuku (PBIIO)

Enpranua
H3MEepeHUs

KonuuecTro

1 2

3

4

Oarapeu: He MeHee 6 4acoB; *

Bec HOyTOYKa C yCTaHOBIIEHHBIM
AKKyMYJIATOpOM: He Oonee 1,8 krj *
Bremmnuit untepdeiic USB
cranaapra ne Hike 3.0: He MeHee Tpex
cBoOO0HBIX; * BHemmnuit uaTEpdeiic

L AN (ucronbp30BaHue EPEXOHUKOB HE
IpeaycMOTpeHo): Hannuue; * Hamuuune
Moty Iel 1 naTEpdEicoB
(MCIIOITB30BAHKE IEPEXOIHHKOB HE
npeaycmotpeHo): VGA, HDMI; »
BecnposojHas cBsi3p Wi-Fi:
HalHyMe ¢ MoAnepkKoi cranfapra IEEE
802.11n unu coBpemennee; * Web-
KaMmepa: Haiuyue; ©  MaHHIyIsSTOp
"MBIIIB": HATIUYHE, *
[TpenycranoBieHHast
OmepalMoHHas CHCTeMa ¢ TpahHIeCKUM
MOJIB30BATEILCKUM UHTEpdEHcoM,
oGecneynBaromas padboTy
PacIpoCTpaHeHHBIX 00pa3oBaTeIbHbIX U
00IMEeCHCTEMHBIX TPHIIOKEHHUH: HATTHYIHE.
2 M®V (npuHTEp, CKaHep, KOIMHP).
Kommuectro — 1 en. Onucanme: «  Tun
yerporcTBa: MOV (GyHKuMuU neyaTH,
KOIMPOBaHMsl, CKAHUPOBAHH); *
dopmar Oymaru: He MeHee A4, *
I{BeTHOCTB: YepHO-0EIBIN; *
Texnonorus nevyaTu: gasepHas °
MakcuMabHOE paspelieHue
neuaty: He MeHee 1200%1200 Toyek; *
Hurepdeiicer: Wi-Fi, Ethernet
(RJ-45), USB.

Haunmenopanue nanpapienns: «[IpoduabHbIi KOMIIeKT 0a3a»

HanMeHoBaHUE
pasjesna:
«ITpodunbHbIH
IKOMILIEKT Oa3an

[TpodunbHbLH
KOMTLIEKT Daza

EcTecTBeHHOHAYYHAS! HAIIPABIIEHHOCTE!
1. ITudposas 1abopaTtopus 10 OHOIOTUH.
KomuaecTeo — 3 en. Onucanue:

IIT

9.00
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Hanmenosanue
Ne Kpatkue npuMepHbIe TEXHUIESCKHE Enunnua
i/ e xapaktepuctuku (PBIIO) H3MEPEHHUS IR
g 3
(PBIIO) PaKTep PEHH
1 2 3 - 5

OfecrieynBaeT BBIIOHEHUE
irabopaTopHbIX paboT Ha ypoKax Io
OHONMOTHH B OCHOBHOM MIKOTIE U
[IPOEKTHO-HCCIIEN0BATENLCKON

eI TeTFHOCTH yUallHXCsl.,
Komrmurexraims: beclipoBoIHOM
MYJIBTHAATYHK 110 GHONOTHH C 6-10
BCTPOSHHBIMH JaTduKamu: JlaTamk
BIAKHOCTH C JUANa30HOM M3MEPEHHA
0...100% JlaTunk OCBEILIEHHOCTH C
ITMana3oHoM H3MepeHHus He yiKe deMm oT ()
o 180000 mx Tatuuk pH ¢ auanaszoHoM
w3Mepennd He yike gyem ot 0 mo 14 pH
JlaTuiK TeMIIEpaTyphl ¢ IHara30HOM
maMepenus He yke yeM oT -20 no +140C
JTaT9IHK IEKTPOIPOBOAUMOCTH C
Mara3oHaMy H3MEPEHHUS He yiKe YeM OT
0 no 200 MxCwm; ot 0 1o 2000 MxCwm; oT
0 10 20000 MxCwMm JlaTHHK TEMIIEPATYPEI
OKpyKatomlell cpesibl ¢ AHarnasoHoM
r3MepeHust He yxke gem ot -20 go +40
Axceccyapsl: Kabens USB
COEJIMHUTEIIBHBIH 3aps/IHOE YCTPOMCTBO
c kaGenem miniUSB USB Ananrep
Bluetooth 4.1 Low Energy Kpatkoe
[PYKOBOJICTBO MO 3KCIIIyaTallu
nudposoi nabopatopun Ludposas
BHEOKAMEpPa ¢ METAIITMYECKEM
MTaTMBOM, paspemenue He Menee 0,3
Mruke TIporpammuoe obecriedeHue
MeTouyeckre peKOMEH 1Al HE MeHee
30 pabor Ynakoska 2. [{udposas
maGopaTopwust 110 XUMHH. Konu4ecTBo —
3 en. Onucanue: ObecneunBacT
BEIMIONTHEHHE J1abopaTOPHEIX padoT 1Mo
XHMHH HA YPOKaxX B OCHOBHOM IIKOJIE H
MPOEKTHO-HCCIIEI0BATENBCKON
MesITeJIbHOCTH yYallluXCH.
Kommexrarus: becripoBoHOH
MYJIBTHIATIHK 110 XUMHH C 4-Msl
BCTpOeHHBIMK JaTurkaMit: Jlatuuk pH ¢
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Haumenosanue
Ne Kparkue IpuMepHble TEXHUYECKHE Enununa
/11 e xapaktepuctukn (PBIIO) HU3MEPEHHS HRBDEEEA
(PBIIO) P
1 2 3 -+ 5

ITMana3oHoOM H3MEpeHus He yxe ueM ot ()
o 14 pH JlaT4uK BBICOKOM TeMTIEpaTyphl
(TepMoOTIapHBbIif) ¢ JHana3oHoM
n3MepeHus He yixe geM oT -100 no
+900C JlaTunk 371K TPONPOBOIUMOCTH C
JMaTa30HaMH U3MEPEHUS HE yIKE YeM 0T
0 mo 200 mxCwm; ot 0 1o 2000 MxCwm; oT
0 1o 20000 mxCwM JlaT4uk TeMIeparypsl
[IATHHOBBIH C JIMaa30HOM H3MEPEHUA
He yrke gem ot -30 no +120C Otaenpnbie
naTyuKy: JlaTuMK OnTHYeCKOH
rtoTHOCTH 525 M Akceccyapsl: Kabens
IUSB coennHuTeNbHBIA 3apsIHoe
ycTpoicTBo ¢ kabenem miniUSB USB
Ananrtep Bluetooth 4.1 Low Energy
Kparkoe pyKOBOJICTBO I10 3KCITyaTallH
nudposoit maboparopuu Habop
TaboparopHo# ocHacTkM IIporpaMmmuoe
obecnieyenne MeToau4ecKue
pekomeHmanny He Meree 40 paboT
Hanuure pyccKosS3bI9HOTO caiiTa
MoIepsKKH Harindaie BUICOPOTTUKOB. 3.
[Tudposast nabopaTopus 10 GHU3KKE
KonugectBo — 3 en. Onucanue:
O6ecreyrBacT BBITOIHEHHE
SKCIIEPUMEHTOB IO TeMaM Kypca
buzuxu. Komnnexrauus: becnpoBoaHoi
MYJIBTHIATIHK 110 PU3HKE C 6-F0
BCTPOCHHBIMHE JaTankamu: [ posoi
IaTYHK TEMTIEPATYPBI C JIHalla30HOM
w3Mepenus He yixe ueM ot - 20 o 120C
[[udpoBoil gardynk abcomOTHOTO
TABJIEHUS C [UAa30HOM H3MEPEHUS HE
ysxe yem ot 0 mo 500 xIla latumk
IMACHMTHOTO TIOMNS C JMAala3oHoM
3Mepenust He yixe ueM ot -80 10 80 mTn
JTaTuuK HAMPSHKEHHS ¢ AMana3OHaMHu
M3MEPSHHUS He yoke 4eM oT -2 10 +2B ; oT
-5 mo +5B; ot -10 mo +10B; ot -15 mo
+15B JlaTunk TOKa He Y/Ke 4eM oT -1 110
+1A JlaTyuk akcenepoMeTp ¢
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Haumenosanue
Ne Kpatkue mpuMepHBIe TEXHHYECKHE Eunuua
/T eOupyAenat xapaxktepuctuku (PBI10O) HU3MEPEHUs! RO,
(PBIIO) P P
1 2 3 4 5

[OKa3aTeIIMH He MeHee ueM: £2 g; +4 g;
+8 g Otmensusle yerpoiictsa: USB
ocuuiiorpad He MeHee 2 KaHana, +/-
100B Axceccyapsr: Kabens USB
COeIMHHUTEIILHBIN 3apsIHOe YCTPOUCTBO
¢ xabenem miniUSB USB Ananrep
Bluetooth 4.1 Low Energy Koncrpykrop
LIS IIPOBEJIEHHS SKCIIEPUMEHTOB
KpaTkoe pyKoBOACTBO IO 3KCIUTyaTaluy
nugposoit maboparopuu Ilporpammuoe
obecnieyenne MeToIdecKue
pekomenaauuu (40 pabot) Hamauue
PYCCKOSI3BIYHOIO CaiTa IMOIICPIKKH
Hasnure BuneoponmukoB 4. HoytOyk.
Konugectro — 3 en. Onucanue: @opm-
thaxTop: HOYTOYK; JKecTkas,
HEeOTKITI0UaeMast KaBuaTypa: Halu4ue;
Pycckast packiiaaka KIaBHaTyphl:
HayuKe; Jluaroais SKpaHa: He MeHee
15,6 molimo; Pasperienne sKkpaHa: He
meHee 1920x1080 mukceneit;
KonugecTBO A/ep MpolLeccopa: He MEeHee
4: Komu4ecTBO MOTOKOB: HE MeHee 8;
lbazoBas TaKTOBas 4acTOTA MPOIECCOPA:
ne meHee 1 I'T'; MakcumanbHas
TAaKTOBas YacTOTa Ipolieccopa: He MeHee
2,5 I'T'm; Komr-mamsTe rpoleccopa: He
Menee 6 MGaiit; O6beM yCTaHOBICHHOM
OIlCpPAaTHBHOM MaMATH: HE MeHee §
["6aiiT; O6neM nojiiepKuBacMoi
OTepaTUBHOM MaMsITH (JUUI BO3ZMOKHOCTH
paciMpenus): He MeHee 24 ['0aiiT;,
O6bem makormuTest SSD: e menee 240
['GaiiT; BpeMs aBTOHOMHOM paboTHI OT
Oatapen: He MeHee 6 4acoB; Bec
HOYTOYKa ¢ YCTAaHOBJIEHHBIM
aKKyMyIsSTopoM: He Gonee 1,8 Kr;
Buemnnii uatepdetic USB crannapra He
HinKe 3.0: He MeHee TpeX CBOOOIHEIX;
Bremnuit uatepdeiic LAN
(MCIIONTB30BAHME TIEPEXOIHUKOB HE
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HaumenoBauue
Ne P Kparkue npuMepHBIC TEXHHYECKHE Enununa
/11 CUOPYARRAHE xapaktepuctuku (PBIIO) HU3MeEpPEeHUs Ll
(PBIIO) PaKIep Mep
1 2 3 4 5

MpeaycMOTpeHo): Hainuune; Hamuune
Mo TyJiel 1 uHTepdencoB
(MCII0TB30BAHKE TIEPEXOIHUKOB HE
npexycmotpero): VGA, HDMI,
becnposomuas ca3b Wi-Fi: nanmuume ¢
oiepxkkoit crangapra IEEE 802.11n
I coBpementee; Web-xamepa:
Hanuune; MauumynIaTop "MbIlb :
nanuyne; [lpenycranosnensas
OIEpaIHOHHAS CHCTEMA C TPapHIECKUM
MOIL30BATEIBECKIM HHTEP(EHcoM,
oOecneunBaromas padoTy
pacrnpocTpaHeHHEIX 06pazoBaTebHbIX H
00IIECUCTEMHBIX MTPHJIOKEHHH: HATHYHE,
5. M®V. KomugectBo — 1 et
Onucanue: Tun yerpoiictea: MOY
(byHKIMK rTeyaTH, KOMUPOBAHMS,
cxanupoBanusd); Gopmar Oymaru: He
nMeHee A4; [[BeTHOCTB: YepHO-0OeIbli;
TexXHOIOrHs [1eYaTH: Ta3epHas
MaxcuMalbHOE pa3peleHue IeyaT: He
menee 1200x1200 Touek; UuTepdeicsr:
Wi-Fi, Ethernet (RJ-45), USB.

HaumenoBanue Hampa

BieHus: «[IpoduabHbIi KOMIIEKT 6a3a (MAJOKOMIIEKTHAA

IIK0J12)»
HaumeHnoBauue
pasjena:
| «[TpodunbHEIH
KOMIIJIEKT Oasa
(MaTOKOMILIEKTHAS
IIKOTIA))
1. Lupposas nabopaTopHs 110 OHOTOTHH.
Konuuectso — 2 en. Onucanue:
ObGecriednBaeT BBITOTHEHUE
[IpoduneHbIH 1abopaTOPHEIX padoT Ha ypOKax IIo
KOMTITIEKT Oasa OUWOJIOTHH B OCHOBHOH IIKOJIE K 5 00
(MaJOKOMILIEKTHASL  [IPOEKTHO-HCCIIEI0BATENLCKOR T '
MIKOTA) MeATeTbHOCTH YIauXxcs.

Kommnnexrauus: becnporoiHON
MYJIbTHIATIHK 10 OHONOTHH C 6-10
BCTPOEHHBIMH JaTIHKaMu: JlaTamk
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HaumeHnoBanue
Ne Kparkue mpUMEpHBIE TEXHUYECKHE Enununa
/T 0BOpYAORBHRS xapaktepucTrku (PBIIO) N3MEPEHHUs RpEoTES
(PBIIO)
1 2 3 4 5

BIIQYKHOCTH C TUATTIA30HOM M3MEPEHH
0...100% JlaT4uK OCBELIEHHOCTH C
ITHana3oHoOM W3MEpeHHs He yxe deM oT 0
mo 180000 nk Jatuuk pH ¢ auanasoHom
v3mepenns e yxe geM ot 0 1o 14 pH
JlaTauk TemMuepaTypel ¢ THANA30HOM
m3mepenns He yxe yem ot -20 go +140C
JlaT9uK 371eKTPOIPOBOIUMOCTH C
THAra30HaMK H3MEPEHHS HE YIKE YEM OT
0 1o 200 mxCwm; ot 0 g0 2000 MxCwm; 0T
0 0 20000 MxCwm JlaTuuk TeMIepaTypsl
OKpyIKaroIei cpenpl ¢ Hana3oHoM
n3MepeHus He yxe yem oT -20 go +40
Axceccyapsl: Kabens USB
COEIMHUTELHBIN 3aps/IHOE YCTPOUCTBO
¢ kabenem miniUSB USB AnanTep
Bluetooth 4.1 Low Energy KpaTtkoe
[PYKOBOJCTBO II0 IKCITyaTallui
nudposoit nabopatopuu Lludpposas
BUICOKAMEPA C METAIIHYECKUM
[ITATUBOM, paspewmenue He Menee 0,3
Mimxke [Iporpammuoe obecrieuenue
MeTonuueckue peEKOMEHIAIMH HE MEHEe
30 pabot Ymakoska 2. [ludposas
maGoparopus no xuMuu. KonuuecTso —
2 en. Ommcanue: ObecrieynBaeT
BELITOTHEHEE TabopaTopHeIX paboT 1Mo
XMMHH Ha ypOKax B OCHOBHOH LIKOJIC H
[POEKTHO-UCCIIEN0BATENBCKOM
NeSITeTbHOCTH yUaIIuXxcs.
Kommnexranus: becripoBoiHOR
MYJIBTHIATIHK 110 XUMHH C 4-Ms
BeTpoeHHbIME mataukaMu: latunk pH ¢
IIHara3oHOM H3MEpEeHU He yike 4eM oT ()
mo 14 pH JlaT4uK BBICOKOH TEMIIEPATYPhI
(TepMOTIapHBIH) ¢ AUANa30HOM
3Mepenus He yxe geM oT -100 1o
+900C JlaTunK 3TEKTPOIPOBOAMMOCTH C
ITHaTa30HaM¥ U3MEPEHUS He YIKE UeM OT
0 mo 200 MxCwm; ot 0 1o 2000 MxCwm; oT
0 mo 20000 mxCwm JlaTunk TeMIEpaTypsl
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HaumenoBanue
Ne KpaTxue npuMepHbIE TEXHHIESCKHE Emnnuna
1/ oBopyAoBAtLe xapaktepucTtuku (PBIIO) H3MepeHHs iR eTsa
(PBIIO) PAETEP
1 2 3 4 5

TIATHHOBBIN C MaNa30HOM H3MEPEHHUS
He yxke geM ot -30 no +120C OtaeneHbie
maTupKy: JlaTyuK ONTHYISCKOH
IoTHOCTH 525 HM Axceccyapsl: Kabens
(USB coenuHHUTENbHBIA 3apanHoe
ycTpoiicTso ¢ kabenem miniUSB USB
Ananrep Bluetooth 4.1 Low Energy
Kparkoe pyKOBOICTBO 110 OKCIIIyaTaluy
nndposoit madoparopun Habop
nabopaTopHO# ocHacTkH [Iporpammuoe
obecrieuenne MeToau4eCcKie
pexomeHmauny He Menee 40 pabot
Hamiuuie pyccKosi3bIHOTO caiTa
moanepKKy Hanmure BHIEOPOTHKOB. 3.
[udposas mabopatopus o GusmMke.
KonuuectBo — 2 e, Onucanue:
OOecreanBaeT BBINOIHEHHE
OKCTIEPUMEHTOB 10 TEMaM Kypca
busnku. Kommmexranus: becripoBoaHoH
MYJILTUIATIHK TI0 BU3HKE ¢ 6-10
BCTpOSHHBIME JaTunkamu: Ludporoi
IATYUK TEMIIEPATYPBI C JHAIA30HOM
maMepenus He yxe yem oT - 20 go 120C
udporoit narduk abcoIOTHOTO
IMABJIECHHUS C IMANa30HOM U3MEPEHUA HE
ysxe yem ot 0 mo 500 xIla Jatuuk
MArHHTHOT'O TIOMSI C QHAa3oHoM
nsMepenud e yixe geM oT -80 mo 80 MT
JlaTauk HANpPSKEHHS C Maa30HaMu
M3MEPEHUs HE yKe 4eM oT -2 10 +2B ; ot
-5 1o +5B; ot -10 m0 +10B; ot -15 1o
+15B Taruuk TOKa HE yKe 4yeM oT -1 10
+1A JlaTunk aKcenepoMeTp ¢
noKazaTelsMM He MeHee ueM: £2 g; +4 g;
+8 g OtaenpHble yeTpolictsa: USB
ocumutorpad) He MeHee 2 kaHana, +/-
100B Akceccyapsl: Katens USB
COe/IMHUTEIBHEIH 3apsi/IHOE YCTPOHCTBO
c kabenem miniUSB USB Ananrtep
Bluetooth 4.1 Low Energy Konctpykrop
IS TIPOBENEHUA SKCIIEPUMEHTOB
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HaumenoBanue
Ne - KpaTkue npuMepHble TEXHUUECKHE Enuauna
1/ ODOPYHOBAHHA xapaktepuctuku (PBIIO) HU3MEPEHU Ll
(PBIIO) P P
1 2 3 4 5

KpaTtkoe pyKOBOICTBO 110 3KCIITyaTallul
mdposoit nadoparopun [Iporpammuoe
oGecnieuenne MeToiuuecKue
pexomennanuu (40 pador) Hamnuue
PYCCKOA3BIYHOTO CaiTa MOICPIKKH
Hamuume Bupeoponukos 4. HoytOyk.
KonuuectBo — 2 ej1. Onucanue: opm-
(dakTop: HOyTOYK; KecTkasd,
HEOTK/IFOUaeMast KJlaBuaTypa: HaJIMuue,
Pycckast packiagKa KJIapHaTyphl:
HanyKe; Jlnaronane 3KpaHa: He MeHee
15,6 mroiiMoB; PazpenieHne skpaHa: He
meree 1920x1080 nukceneii;
KonuuecTBo Aaep mporeccopa: He MeHee
4; KonuyecTBO MOTOKOB: HE MeHee §;
bazoBast TakTOBas YacTOTa MPOLECCOPA:
ne meee 1 I'T'm; MaxkcumansHas
TaKTOBAs YacTOTa IIPOIEeccOpa: He MEHEE
2,5 I'T; Kom-mamate npoleccopa: He
MeHee 6 MGaiiT; O0BeM yCTaHOBIIEHHOH
OIIepAaTUBHOM TaMSTH: He MeHee §
["0aiiT; OO6BeM mOIAEPKUBAEMON
OTIepaTUBHOM MaMsTH (J17151 BO3MOKHOCTH
paciiperus): He MeHee 24 I'Gaiir;
O6nem makornutesst SSD: ve menee 240
['GaiiT,; Bpemst aBTOHOMHOH paboThI OT
OaTapeu: He MeHee 6 yacoB; Bec
HOYTOYKA C YCTaHOBJIEHHBIM
aKKyMmyJsitopom: He Gomee 1,8 kr;
Breumuit uatepdeiic USB crannapra ne
ke 3.0: He MeHee TpeX CBOOOIHBIX;
Bremnuit uatepdeiic LAN
(MCIIONBb30BaHKE TIEPEXOIHUKOB HE
peaycMOoTpeHo): Hanuyue; Hanuune
MoTyiel B uHTep(eicoB
(ACIIONB30BaHKE [TEPEX0/IHUKOB HE
npenycmorpeno): VGA, HDMI,
}BGCHpOBDI[HaH cBa3p Wi-Ii: Hamuuue ¢
nouepxkoii crangapra [EEE 802.11n
Wik coppemernee; Web-kamepa:
nannyme; ManunyasaTop "Mpib":
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yaeOHBIH poboT-
MAHHILYJISTOP C

MOy TEHBIMH
CMEHHBIMH HacaIKaMu

[IPOMBIIIIJIEHHOM IIPOU3BOICTBE.
[KomigecTBo ocelt podoTa MaHUITYIsSTOpa
- qeTeIpe. [lepemernienie HHCTPYMEHTA B
IIPOCTPAHCTRBE MO TPEM OCIM JOJIKHO
VIIPABJIATHCS MIATOBBIMU ABUIATEIAMH.
HarpspkeH e MUTaHUS 11aroBBIX
UIBUTATENICH HE Gonee 12 B.
CepBoIBHTATENE YETBEPTOM OCH JTOJDKEH
oOecreyuBaTh IOBOPOT HHCTPYMEHTA.

'Yron noBopoTa MaHUITYJIATOPa Ha

T

Hanmenosanue
No KpaTkue npuMepHbIe TEXHUYECKUE Ennnuna
obopymoBaHuUs KonuuecTBo
11/11 (PBIIO) xapakTtepucTukd (PBI1O) HU3MEpEeHUs
1 2 3 . 5
Hanmrune; [IpeaycTranoBneHHas
OIeparMoHHas CHCTeMa C IpaHuECKuM
[0Ib30BATEBCKUM HHTEP(EHCOM,
oOecriednBatomas padoTy
PacIpoCTpaHeHHBIX 00Pa30BaTENLHEIX U
0OIIECHCTEMHBIX TIPHIIOKEHUI: HanHyIHeE.
5. M®Y.. Komauectso — 1 en.
Onucanue: Tum yerpoiictea: MOY
(byHKIMH eYaTH, KONUPOBAHHUS,
ckanupoBanus); @opmar Oymaru: He
MeHee A4; [[BeTHOCTE: UepHO-Oeblii;
TexHonorus rneyaTy: nasepHas
MakcuManbHOe paspelleHue IeyaT: He
mMenee 1200x1200 Touek; MaTEpdelics:
Wi-Fi, Ethernet (RJ-45), USB.
Haumenobanue Hanpasienus: «[IpoduabHenii komiiexT. JlonoaHurensmoe
o6opymoBaHHCY
HaumeHoBaHME
| [pasmena:
«EcTecTRenHOHAyUHas
HaHpﬂBHeHHOCTb»
IHaumeHnoBaHuE
, [pasaena:
« Texnonoruyeckas
HATIPABJIEHHOCTDY
V4eOubiit poboT-MaHUITYIATOP
MpenHa3HaueH A1 OCBOSHHS
00y4aronMMUcs OCHOB POOOTOTEXHHKH,
IS TOATOTOBKE 00y4aromuxcs K
BHEAPEHUIO U TOCIEYIOIIEMY
. . MCIIONMB30BAHUIO pOOOTOB B
UeTpipéxoceBOH

20.00
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Haumenoranue
Ne KpaTkune npuMepHEBIE TEXHUIESCKHE Eminnna
I/ e e xapaktepuctiku (PBITO) H3MEPEHHS RO ERrSE
(PBTIO) i P
1 2 3 4 5

OCHOBAHWH BOKPYT BEPTHKAJIBHOM OCH He
menee 180 rpagycos. s onpenenenus
TIOJIOKEHUS MAHUITYJIATOPA IPH
[IOBOPOTE BOKPYT BEPTHKAILHOH OCH
MOKEH HCIIONB30BATHCS SHKOJIEDP. YTOI
IMOBOPOTA 3a/IHETO MJIeya MaHHIIYJIATOPA
He MeHee 90 rpaiycos. Yroi noBopoTa
MepeHero mieya MaHUIIyIATopa He
menee 100 rpagycos. [lng onpeneneHus
TOTOKEHUS 3aTHET0 U MEPEHEero ey
MaHHITYJIATOPA JIOTIKEH UCTIOIb30BaThCS
THPOCKOTI. YTOII ITOBOPOTA 110 YETBEPTOH
ocu He MeHee 180 rpanycos. JlomkHa
OBITH BO3MOYKHOCTE OCHAIIEH U
CMEHHBIMH Haca/lkaMu (HarpuMmep,
IepIKaTenk KapaHjama win guomactepa,
TPUCOCKA C CEPBOJIBUIATEIIEM,
IMEXaHMYECKOE 3aXBaTHOE YCTPOICTBO C
CEpBOJIBUIATENIEM, YCTPOHCTBO I
a3epHOit TPAaBUPOBKH HIIH YCTPOHCTBO
s 3D-neuatu). JomxHa ObITh
BO3MOKHOCTD ITOJKITFOUEHHSI
ITOTIOJIHUTENBHBIX YCTPOHCTB (HapUMep,
TpaHCIOpTEpa, pelibca Ul IepeMEILECHHS
poGoTa, MyaIbTa yIpPaBICHUS TUTIA
VPKOUCTHUK, KaMepBhl MAlIHHHOIO 3PEHUS,
ONTHYECKOTO TaTUYNKa, MOLYJIS
Hecriposoioro nocryna. Pobor-
IMaHHUITYJISTOP DOKEH 00ecneunBaTh
repemMeleHe HacaaKy B IPOCTPAHCTBE,
AKTUBALIMIO HACAIKH, BO3MOKHOCTh
[0JIy4eHHs CUTHAIOB OT KaMephl H
IMAaTYHKOB, BO3MOKHOCTE YIIPaBIEHHUS
ITOMOJIHUTENBHBIMY YCTPOHCTBAMH.
Matepran Kopilyca — allOMUHHH.
JTnamerp paboueii 30HBI (03 yuyeTa
HABECHOI'0 MHCTPYMEHTA U YETBEPTOH
ocu) He meree 320 mm. MHTepdeiic
noakmoucHus — USB. JlomkeH uMeTs
BO3MOYKHOCTh aBTOHOMHOH padOTEL B
BHELIHErO YITPaRICHUA. Y IPaBILIONINN
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HaumenoBanue
obopynoBaHus
(PBIIO)

KpaTkue nmpuMepHbIe TEXHHUECKHE
xapaxtepuctuky (PBI1O)

Emunuua
H3MEPeHHd

Konmuuectro

2

3

4

KOHTPOJUIEP JIOIKEH ObITh COBMECTHM CO
cpenoit Arduino. Yupapigiomui
KOHTPOJLIEP COBMECTHM CO CPEIOM
porpaMMHupoBanus Scratch, ¥ A3BIKOM
nporpamvupoBanus C. JloynkeH
oOecrneunBaTh NOBOPOT MO MEPBLIM TPEM
OCSIM B 3aJaHHBIN YroJI M Ha 3aaHHbIH
[YTOJI, [IOBOPOT IO YE€TBEPTOH OCH Ha
3aJaHHEIA YTOJl, JIBU/KEHHE B
KoopauHarel X, Y, Z, IepeMelleHue Ha
3alaHHOE PACCTOSIHUE 110 KOOPJMHATAM
X, Y, Z, nepenauy AaHHBIX O TEKYIIEM
[IOJIOJKEHUH YIJIOB, Iepeaauy JaHHBIX O
TEKYIUX KOOpAWHATAX HHCTPYMEHTA.
JTomKeH o JiepKuBaTh NEpeMeENICHHE B
IIeKapTOBBIX KOOpAMHATAX M yriax
[TOBOPOTA OCEH, C 3aJaHHOM CKOPOCTLIO U
yCKOpeHHeM. THIIBI [IepeMEeIleHHH B
JIEKApPTOBBIX KOOPAMHATAX: IBHKEHHE I10
TPAeKTOPHH, J[BHKECHUE IO IPAMOH
MEJKIY JTBYMS TOUKaMH,
[IepePhITHBAHUE U3 TOYKH M TOUKY
(meperoc oObeKTa).

O6pazoBaTesIbHBIH
HaOO0p 1A U3YUEHHUS
MHOTOKOMTIOHEHTHBIX
POOOTOTEXHUYECKHX
CHCTEM U
MaHHITYIAIHOHHBIX
poboToB

OGpazoBaTe/IbHBINA KOMIUIEKT T0JIKSH
OBITE IIpeIHA3HAYEH [T H3YUCHUS
POOOTOTEXHUYECKUX TEXHOJIOTU, OCHOB
H(GOPMAIMOHHBIX TEXHONOTHH U
TEXHOJIOTHI [IPOMBIIIICHHOR
ABTOMATH3AIlMH, A TAK/KE TEXHOJIOTHH
IPOTOTHTTHPOBAHUS ¥ AIIUTHBHOI'O
MPOM3BOACTBA. B coCTaB KOMILIEKTA
ITOJKHO BXOAMTE: 1) MHTenneK ryanbHbli
CepBOMOIYIIb C HHTErPHPOBAHHON
CHCTEMOIf yIIpaBIeHUs, TO3BOTISIOLIEH
00BEIUHATH CEPBOMOJLYIH OPYT €
IIPYTOM IO TTOCIIEI0BATETEHOMY
uaTepdeiicy - He MeHee OIuT; 2)
PoGoToTexHUYEeCKHH KOHTPOJLIED
MOIYIBHOTO THIA, TPEACTABIIAIONIMH
co00# OMHOMIATHEIM MHKPOKOMIIBIOTED

c onepanroHHON cuctemoi Linux,

T

11.00
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HaumenoBanue
Ne KpaTkue npuMEPHBIE TEXHUYECKUE Enununa
/11 oSopyRoBaHIL: xapaktepucTuku (PBIIO) H3MEPEHHA R
(PBIIO) P
1 2 3 4 5

00BEIMHEHHBIHA ¢ MeprudepriiHbBIM
KOHTPOJUIEPOM C TIOMOIIBIO TIATE
pacrupenus. PoboToTeXHUYECKUH
KOHTPOJUIEP JIOTDKSH YAOBIETBOPATE
TEXHUYECKHM XapaKTepPUCTUKAM: KOJI-BO
71ep BCTPOGHHOTO MHKPOKOMIIBIOTEPA -
He MeHee 4, TAaKTOBAas 9acToTa s/ipa - He
menee 1,2 [T, ob6vem O3V - He MeHee
512 M6, nanuuue uaTepdeiicos - SPI,
12C, 128, TTL, UART, PWM, nudpossle
1 aHAIOTOBBIC TIOPTHI JUIs IIOKITFOYEHH S
BHEIIHUX yCTPOHCTB, a Take Wikl uim
Bluetooth jutst KoMMyHHKaLMK CO
BHEITHUMH YCTPOHCTBAMH.
PoG0TOTEXHUYECKAH KOHTPOIIIED
nonkeH 06eCIeYHBaTh BO3MOKHOCTD

s3pikoB C/C++, Python 1 ceoboznmo
pacnpoctpansiemoit cpetsl Arduino IDE,
A TaKIKe YIIPABICHUS MOJIENAMI
POGOTOTEXHUYECKHX CHCTEM C IIOMOLIBIO
cpenel ROS. 3) BeruncnutebHBIA
MOJIYTB CO BCTPOESHHBIM
MUKPOKOHTPOJUIEPOM - HE MeHee 11T,
BEIYHCITUTETIEHBIA MOZY b JOTUKEH
o0nagate BCTPOSHHBIME IA(QPOBBIMU
[I0pTamMH - He MeHee 12T 1
AHAJIOTOBBIMH [TOPTAME- HE MeHee 1 21T.
BLIaucHTeNbHbBI MOIYIIL TOJIKEH
06nangarh BCTPOSHHBIM MOIYIEM
GecnpoBoHO# cea3u Tuna Bluetooth u
WiFi ms cozianus arnmapaTHo-
MPOTrPaMMHBIX PellleHHH 1
"yMHBIX/cMapT"-yCTPOMCTB IS
paspaboTku peenuit "HuTEpHET
pemeit”. BeraucnuTe b MOLYIIb
momkeH 001a1aTh COBMECTHMOCTRIO ¢
meprhepUiHBIMHU IITIaTaMU JUIL
nonxmovyenus k cetu Ethernet n
TIOK/IFOYEHHsI BHEITHEH CHIOBOH
Harpy3kd. 4) Moayab TEXHHYECKOTO

MpOorpaMMHupOBaHus € [TOMOIIBIO CpEacTB
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Haumenosanue
Ne pi Kparkue npuMepHbIC TEXHUUECKHE Enununa
/11 ODOPYROBAHHA xapaktepuctuku (PBIIO) H3MEpEHHUs Komriectro
(PBIIO)
1 2 3 4 5

3pEHHs, PECTABIAIONHH coD0i
YCTpOHCTBO Ha Oa3e BEIYHCIUTEIIEHOTO
MHKPOKOHTPOJIIEPA H HHTETPHPOBAHHOH
Kamepbl, 00ecTIeUnBaroIIEe
[pACcIIO3HAaBAHHE NPOCTEHIIINX

1300 paykeHHH Ha MOJIYJIE 3a CYeT
cOOCTBEHHBIX BEIUMCITUTENLHBIX
BO3MOKHOCTEHM - He MeHee 11T; Moayib
TEXHHYECKOIO 3peHHs JI0JIKEeH
obecmeunBaTh BO3MOKHOCTh
OCYIIECTBIATE HACTPOHKY SKCIIO3ULIMH,
Oasanca oemoro, HSV cocTapnstOLIuX,
romany oGHapyKUBaeMoit 0011acT
H300paXKeHUs], OKPYTTIOCTH
oOHapyxuBaeMoi o01acTH
HM300paKeH s, IOJIOKEHHE
oOHapy;KMBaeMbIxX o0macTel
OTHOCHTENILHO JAPYT Apyra Mojyib
TEXHAUYECKOT0 3PEHUS TOIDKEH UMETh
BeTpoenHbie uHTEpdeiics - SPT, UART,
[2C winu TTL ni1s KOMMYHUKALKK IPYT €
IIPYTOM HJTH BHEIIHUMH yCTPOHCTBAMH.
5) KoMIIeKT KOHCTPYKTHBHEIX
HIIEMEHTOB M3 MeTallIa /i cOOpKH
MOJIENM MAHUITYIIITOPOB - HE MeHee 11T,
6) KoMIiexkT 3/1eMEeHTOB A7 COOpKH
BAKyYMHOTO 3aXBaTa - He MeHee 11T.
O6pazoBaTeNbHbI POOOTOTEXHHYECKH I
KOMILIEKT JOJIKEH COlepAKaTh Habop
OUOTMOTEK TPEXMEPHBIX MOJETICH IS
[TPOTOTHITMPOBAHHUSA MOJIEIIEH
MOGH/ILHBIX B MAHHITYJIALIMOHHEIX
[pPOOOTOBR pa3IUYHOIO THIA. B cocTas
KOMIUTEKTA JIOTAKHBI BXOUTh
MHCTPYKIIMMA U METOJUYECKHIE YKa3aHUA
Mo pazpaboTKe TPEXMEPHBIX MOJIENIEH
MOOUITEHEIX POOOTOB,
MaHHUITYJIAIMOHHBIX POOOTOB C
Pa3INYHBIMI TUITAMH KMHEMATHKH
(yrimoBas KMHEMaTHKa, III0CKO-
rapaienbHas KWHeMaTHKa, J1eIbTa-
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HaumeHnoBanue
o0opy0BaHus
(PBIIO)

Kpatkue mpuMepHbIe TEXHUYECKHE
xapakTepuctiku (PBI1O)

Ennnuna
H3MEPEHUS

KonuuectBo

1 2

-

2

4

krnHeMaTnka, SCARA umm peraaxsas
KnHemaTuka, iardopma Crroapra U
r.11.). ObpazoBaTenbHBIH
POOOTOTEXHHYECKHI KOMIITIEKT JIOIDKESH
coJiepKaTh HHCTPYKLIUH 110
MPOSKTHPOBAHMIO POOOTOB, HHCTPYKLIMH
W METOJIMKU OCYLIECTBIEHUA
WHYKEHEPHBIX PacuyeTOB IIPH
MPOSKTHPOBAHUH (Pac4eThl HATPY3KH U
MOMEHTOB, PACYeT MOMIHOCTH IIPUBO/IOB,
pacyeT napaMeTpoB KHHEMAaTHKH U T.IL.),
WHCTPYKIUH 110 pa3paboTKe CHCTEM
[YIIpaBJI€HHUs U IIPOrPaMMHOTO
obecriedeHust U yIPaBIEHHUS
pobGotamu, HHCTPYKITHK H METOAMKH 110
pa3paboTKe CUCTEM YIIPABIICHHS C
3JIEMEHTAMH UCKYCCTBEHHOTO
MHTEJIEKTA ¥ MAIIMHHOTO 00y4eHHs.

O6pazoBaTelbHbIH
Habop 10 MEXaHUKe,
MEXATPOHUKE H
PoOOTOTEXHUKE

"KommnekT 1 H3y4eHus OCHOB
5IEKTPOHMKH 1 poboToTexHukd. Habop
MOTKeH OBITH MIpeIHa3HaAYeH [
poBeieHus yueOHBIX 3aHATHH 110
SIEKTPOHUKE U CXEMOTEXHHKE C LIETBIO
M3ydeHrs HauboIee pacpocTpaHeHHOH
HIIEMEHTHOW 6a3bl, MPUMEHSEMOH JIIst
HHIKEHEPHO-TEXHHUECKOT0 TBOPYECTBA
yuaImuxcs ¥ pa3paboTku yueOHbIX
mopenei poboros. Habop nomxen
[O3BOJIATE YYallliMCs Ha IPaKTHKE
OCBOHTH OCHOBHBIE TEXHOIIOIMH
[IPOEKTHPOBAHUS POOOTOTEXHUYECKUX
KOMIUIEKCOB Ha [TpUMepe yueOHBIX
MOJIeTelt poOOTOB, a TaKKe H3YUHTh
OCHOBHEIC TEXHWYECKHE PEIIECHUS B
001acTH KHOSPHETUYECKUX U
BCTpaMBacMBIX cHCTEM. B cocTas
KOMIIJIEKTA JOJIKEH BXOIUTh Habop
P(OHCprKmBHmX SIIEMEHTOB 1715t COOPKH
MaKeTa MaHUITYJIAIHOHHOTO podoTa,
KOMIICKT METaTTMUYECKHX
KOHCTPYKTHBHEIX SJIEMEHTOB A7 COOPKH

29.00
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HaumenoBanue
Ne = KpaTkue IpuMeEpHbIE TEXHUYECKHE
77 R e xapakTepuctuky (PBITO) H3MEPEHHS Kommuectso
(PBIIO) P P
1 2 3 5

MakeTa MoOHTBHOrO poboTta U T.11. B
COCTaB KOMITICKTA BXOJUT HAb0op
SNIEKTPOHHBIX KOMIIOHEHTOB [UIs
M3yUCHUS OCHOB IEKTPOHUKH U
CXEMOTEXHUKH, a TAKKE KOMIIIEKT
[IPUBOOB ¥ JATINKOB Pa3JIMYHOrO THIIA
Ui pa3paboTKH pOOOTOTEXHUYCCKUX
KOMILIEKCOB. B cocTaB KOMILIEKTa
NOJKHO BXOTHUTh: MOTOPEI C SHKOIEPOM -
He MeHee 21T, CEPBOIPHUBOI OONBLIOH -
He MeHee 41T, CEPBOIIPUBO/I MAJIBIH - HE
MeHee 21T, HH(paKpacHbIH JaT4HK - HE
MeHee 31T, YIETPa3ByKOBOH JaTduK - He
MeHee 31T, JIaTIUK TeMIIEpaTypsl - He
MeHee 11T, JaTuiK OCBEIIEHHOCTH - HE
meree 1urr, Habop 2IEKTPOHHBIX
KOMIIOHEHTOB (PE3UCTOPEI,
KOHIEHCATOPbI, CBETOANO/Ib] Pa3InYHOTO
HOMHKHAIA), KOMIIJIEKT IIPOBOJIOB JIJIS
GecriagyHOro NPOTOTHITHPOBAHUS, TIIaTa
GecraeyHoro MPOTOTHIHPOBAHKA,
AKKYMYJISITOP Y 3apsAJHOE yCTPOUCTRO, .
B cocTas KOMILIEKTa J0JUKEH BXOUTh
MpOrpaMMHUPYEMbIH KOHTPOJUIEP,
nporpaMmupyeMslil B cpene Arduino
IDE min aHamorugHbIX CBOOOIHO
paCIIpOCTpPaHAEMBIX Cpellax paspadoTKH.
[IporpaMMHUpyeMbli KOHTPOJLIEP HOTDKEH
001a1aTh TOPTAMH /IS TIOAK/TFOYEeHHS
(POBBIX U aHAIOTOBEIX YCTPOHCTB,
maTepdeiicamu TTL, USART, I2C, SPI,
Ethernet, Bluetooth nimu WiFi. B cocras
KOMIUIEKTa JOJUKEH BXOJUTE MOJYIIb
TEeXHMYECKOTO 3peHHU, IIPEICTABIIAIOIIHH
coG0i BEIYHCIUTEIBHOE YCTPOHCTBO CO
BCTPOSHHBIM MHKPOIIPOLECCOPOM (KO-
BO AJIEp - HEe MeHee 410T, JacToTa Aapa
we menee 1.2 I'T, 06sem O3V - He
mMenee 512M6, 00BbeM BCTPOEHHOH
mamsTh - He MeHee 817°6),
HHTErPUPOBAHHON KaMepon
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HaumenoBanue
obopynopanns
(PBIIO)

Kparkue nmpuMepHble TEXHUUECKHE
xapaktepucTiku (PBIIO)

Enuauma
H3MEPCHUA

KomnmuuectBo

2

3

4

(MakCHUMallbHOE pa3pelleHue
BHICOIIOTOKA, ITEPEIaBaeMOoro 110
mnuTepdeiicy USB - He menee 2592x1944
€/1.) ¥ ONTHYEeCKOH cucTeMoit. Moy b
TEXHUYESCKOTO 3PEHUA JN0JIKEH 001a1aTh
COBMECTHMOCTBIO C Pa3IMYHBIMH
[POrpaMMHPYEMBIMH KOHTPOJUIEPAMH C
nomoiisio naTepdeiicos - TTL, UART,
12C, SPI, Ethernet. Momyis
TEXHHYSCKOI0 3PEHUS IOJIKEH UMETh
BCTPOSHHOE [TPOrpaMMHOe o0ecreyenue
Ha OCHOBE OMNEPAMOHHON CHCTEMBI
Linux, MO3BOJISIONIEE OCYIIECTBIATh
HACTPOHKY CHCTEMBI MAIIHHHOTO
00yueHusl [1apaMeTpOB HEHPOHHBIX CETEH
it oOHapyKeHHs 00 BEKTOB,
OIpejle/IeH sl UX apaMeTpoB U
naibHERnIeH uaeHTHQUKAIIWH.
KoMILIeKT 1oJIKeH 00ecreqnBarTh
BO3MOYKHOCTE M3Y4EHHS OCHOB
pa3paboTKy NPOrPaMMHBIX 1
arnapaTHbIX KOMIUIEKCOB HHKEHEPHBIX
cucTeM, pentenuit B chepe ""Huatepuer

1N

Bemel"", a TakiKe permeHui B obnactu
POOOTOTEXHHUKH, HCKYCCTBEHHOTO

HMHTEIEKTa W MAITUHHOTO 00ydeHus."

O6pazoBaTellbHbIH
KOHCTPYKTOP JUIs
MPaKTUKK GI0YHOTO
MPOrpaMMHUPOBAHUS C
KOMIIJIEKTOM
IaTIAKOB

"PoboToTexHUUECKUE HAadop
MpeaHa3sHaueH Ui U3yUeHHs OCHOB
POOOTOTEXHHKH, ITANCH, Y3108 U
MEXaHU3MOB, HeO0OXOIUMBIX [IJ15
co3manus poOOTOTEXHUYECKHX
yerporicts. Habop npencrasiaser coboi
KOMIIIIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEMHUTENLHBIX 3JIEMEHTOB U
SIEKTPOTEXHUYECKHX KOMIIOHEHTOB.
HaGop mo3BossieT cobupats (1
pOrpaMMHpOBaTh cobupaeMble
MOJIEITH ), 13 TTEMEHTOB, BXO/IAIINX B €TO
COCTaB, MOJIENIA MEXATPOHHBIX H
POOOTOTEXHUYECKHUX YCTPOUCTB C
ABTOMATU3HPOBAHHBIM YIIPABICHUEM, B

oIT

20.00
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Haumenosanue
obopynoBaHusI

(PBIIO)

KpaTkue npuMepHBIe TEXHUUESCKHE
xapaktepucTuku (PBIIO)

Emmnuna
U3MEPEHHS

Komuuectso

2

~

J

4

wn

TOM YHCJIE HA KOJIECHOM X0y, a TaKKe
KOHCTPYKLUH, OCHOBaHHBIX Ha
MCIIONTG30BAHKH ITepead (B TOM HUCe
YEPBAYHBIX U 3y0UaThIX), a TakKe
[PBIYArOB. CBETOJIMOJIHBIA MaTPUUHBIH
nucre ¢ 6enoit moacBeTKoi Ha
KoHTpoIuiepe KomuecTBo NOpPTOB
BBOJIa/BBIBO/IA HA KOHTPOIIIEPE HE MEHEES
6 KonnyecTBO KHOIIOK He MeHee 4
Ofm1ee KOMUYECTBO IEMEHTOB: He MEHE
520 wrt, B ToM uncie: 1)
[IpOrpaMMHUPYEMBIH OJI0K yIIpaBICHUS,
IKOTOPBIH MOJKET paboTaTh aBTOHOMHO U
B IIOTOKOBOM PEKUME; 2) CEPBOMOTOPBI
3) maTYUK CHIIBI 4) MATIHK PACCTOSIHHSA )
IMaTYHK IBeTa 6) aKKyMyJIsSTOpHAS
Garapes 7) [ImacTuKOBBIE CTPYKTYpPHEIE
AIIEMEHTBI, BKITFOUYas nepdhopupoBaHHbBIC
DIIEMEHTEI: DAKH, KYOUKH, OCH U BAITHI,
COEMMHHTENBHEIC DIIEMEHTEI K 0CSM,
MIECTePHHU, TIpeTHA3HaYCHHBIE JIJIs
CO3IaHMs YePBAYHBIX U 3yOUaThIX
nepesiad, COeTUHUTENEHBIE H KPETIEIKHEIE
aiieMeHThl; 7) [Iporpammaoe
oOecnedeHue, UCIIONb3yEMOE I
IporpaMMHUpOBaHus cOOUpaeMbIX
POOOTOTEXHUYECKUX MOJIENIEH |
YCTPOMCTB, IOCTYITHO ISl CKAUUBaHUS W3
cetu UuTepHeT"

HaumeHnosanue
pasjiena:
«KomnerotepHoe
000pYAOBaHUEY




