NPUMEPHBINA MIEPEYEHHh OBOPYJOBAHMUS, PACXO/IHBIX MATEPHAJIOB,
CPEIACTB OBYUYEHUSA U BOCIIUTAHUA 1J11 CO3JAHUSA 1 OBECIHEYEHUSA
® YHKIIMOHUPOBAHMSA HEHTPOB OFPA3OBAHUS ECTECTBEHHO-HAYUYHOHU U
TEXHOJOTHYECKOU HATIPABJJEHHOCTEM "TOYKA POCTA" B
OBIIEOBPA30OBATEJIBHBIX OPTAHU3AIIUAX, PACIIOJIOXKEHHBIX B CEJIbCKON
MECTHOCTHU 1 MAJUIBIX TOPOJAX

CTAHJAPTHBIA KOMILIEKT

Tabruya N 1

Haumenosanune
000pyI0BaHUS

Kparkue npumepHsie
TEXHUYECKUE
XapaKTEPUCTUKU

KommuectBo eqnuuig
JUTS

00111600pa30BaTENHHBIX|00IIE00pa30BATEIHHBIX

KoanuecTtBo equnmil
IS

Opra"uzaiui, He Opra"u3aiui,
SIBIISTFOTIIAXCSI SIBJISTFOTIIAXCSI
MaJIOKOMIUICKTHBIMH, | MAJIOKOMIUICKTHBIMH,
eJI. U3M. eJl. M3M.
EcTecTBeHHO-HayJYHAs] HATPABICHHOCTh
1. |O6mee o6opynoBanue (pusuka, XuMus, OGHOJIOTHSI)
1.1. [Hudposas [{ndpoBoii naTank 3 mrT. 2 IIT.
mabopatopus PIIEKTPOTIPOBOHOCTH
yaeHUYeCKas [{udposoii naTunk pH
(busuka, xumusi,  |[[{udpoBoit naTymk
OHOJIOTHS) [TOJIOYKEHUS
[{ndpoBoii qaTunk
TEMIIEPATYPHI

[{ndpoBoii qaTunk
A0COTIOTHOTO JTaBJICHUS
[{ndposoii
ocuuiorpaduyeckuit
aTyYuK

Becbl 2neKTpOHHbBIE
yuebnsie 200 r
Mukpockor: muppoBo
WIM ONTHYECKUHN C
yBennueHrem ot 80 X
HaGop ams u3rotoBneHus
MUKpOIIpENnapaToB
Mukpornpenaparsl
(Habop)
CoenuHUTENBHBIE
MPOBOJIA, TPOrPAMMHOE
oOecreueHue,

MCTOIMYCCKUC YKa3aHU A




KOMILIEKT
COITYTCTBYIOLINX
HIIEMEHTOB JIJIs1 OIIBITOB IO
MEXaHUKe

KOMILICKT
COITYTCTBYIOLTNX
HIIEMEHTOB /ISl OIIBITOB T10
MOJIEKYJISIpHOU (pr3mKke
KOMILICKT
COITYTCTBYIOLITNX
HIIEMEHTOB /ISl OIIBITOB IO
PIIEKTPOJMHAMUKE
KOMIUIEKT
COITYTCTBYIOIITIX
HIIEMEHTOB JIJISl OIIBITOB T1O
OTITHKE

1.2.

KommuiekT nocyzasl
1 000pyIOBaHUS
U1 YUEHUYECKUX
onbITOB ((u3uKa,
XUMUSI, OMOJIOTHSI).

[lTaTiB nabopaToOpHBIi
XUMHUYECKUMN

Hab6op vamexk [lerpu
HaGop nHCTpyMEHTOB
MperapoBaIbHBIX
JloKKka 1 COKUTaHusg
BEIIIECTB

Crynka dapdoposas ¢
[IECTUKOM

HaGop 6anok myist
XpaHEHUS TBEPJIBIX
peaktuBoB (30 - 50 mu)
HaGop cxistHOK
(h1aKoHOB) /151 XpaHESHUSI
[PAaCTBOPOB PEaKTHBOB
Ha6op nmpudopok (I1X-14,
[1X-16)

[Ipubop [1s nonydeHus
ra3zoB

CnupTroBka

["oproyee it CIUPTOBOK
dunbTpoBanbHas Oymara
(50 mmt.)

Konba konnyeckas
[Tanouka cTexisiHHAS (C
PE3NHOBBIM
HAaKOHEYHHUKOM)
Hamegka mig
BHITIAPUBAHUS
(BBIMTapuTENbHAS
JaleyKa)

MepHbIi HUIHHAP
(TIIaCTUKOBBIIN)




BopoHka cTeKIsiHHAs

(manas)
Craxan crexisinabii (100
MJT)
["a300TBOIHAS TPYOKa
2. [BMOJIOT U
2.1. [KoMIUTeKT BlIa)KHBIX[HA3HAYCHUE! 1 . 1 .
[penapaTon IEMOHCTPAI[MOHHOE,
IEMOHCTPALIMOHHBIHMaTEpUall KOHTEHHEpa:

[J1aCTUK,
repMeTUYHasl KpbIIIKa:
Hajuuue,

KpEIUIeHHE SKCIIOHATa:
HajIu4ue,
KOHCEpBUpYIOILIEe
BEILECTBO: HATTMUHE,
HaKJIeWKa C
HaMEHOBAaHUEM:
HaJIM4ue.

He MeHee 10 mpemnapaToB
13 IPUBEICHHOTO HIKE
CIIUCKA!

BitayxHbI1 Tpeniapar
"be3zyoka"

Brnaxxuelii npenapar
"T"amroxa"

Braxxuelii npenapar
"BuyTrpeHHee cTpoeHne
OPIOXOHOTOT0 MOJUTIOCKA"
Biaxxuelii mpenapat
"BuyrpenHnee cTtpoeHue
KpbICHI"

Biaxxuelii mpenapat
"Buyrpenunee crpoeHue
ArymKy"

Brnaxxusiil mpenapar
"BHyTpeHHEee CTpOeHHE
ITULEL"

Brnaxxusiil mpenapar
"BHyTpeHHEee CTpOeHHUE
PBIOBT"

BitayxHbli Ipeniapar
"Kapacp"

BitayxHbli Ipeniapar
"Kopens 6000BOr0O
pacTeHus ¢ KiyOeHbKaMu'"
BitaykHbli Ipeniapar

"Kpeserka"




BitaykHb1i Ipeniapar
"Hepenna"

BitaykHb1i Ipeniapar
"PazBUTHE KOCTUCTOU
pBIOBI"

BitayxHb1i peniapar
"Pa3Butne Kypuisr"
BitayxHb1i peniapar
"Cuudomenysa”
BitayxHb1i peniapar
"Tpuron"

BitayxHb1 Tpeniapar
"Yepemnaxa 6omoTHas"
Bnaxnsiii npenapar "Yx"
BitayxHb1l Ipeniapar

"Amepuna"
2.2. |[KoMmIuiext Hasnayenue: 1 mT. 1 mT.
repOapreB NICMOHCTPAIIHOHHOE,
TEMOHCTPAIIHOHHBIHOCHOBA JUTS KPETUICHHMS:

repOapHbIil TUCT,

CIIMCOK 3KCIIOHATOB:
HaI4re

He MeHee 8 repOapueB U3
[IPUBEICHHOTO HIXKE
cnucka: HazHadyenue:
NIEMOHCTPAIIMOHHOE,
OCHOBA VISl KPETIJICHUSL:
repOapHBIil JIUCT,

CIIMCOK HKCIIOHATOB!
HaJIn4yKe

He MeHee 8 repOapueB U3
[PUBEJCHHOTO HIXKE
CIIMCKA:

["epOapuii "/lepeBbs u
KYCTapHUKH"

["epOapuit
"JlukopacTyuue
pacTteHus"

["epOapuii "KopmoBbie
pacTteHus"

['epOapuii "KynbTypHble
pacteHus"

["epOapuit
"JlexkapcTBEHHBIE
pacteHus"

["'epOapuii "MenoHOCHBIE
pacteHus"

["epOapuii "Mopddonorus
pacTeHuit"




["epOapuii "OcHOBHBIC
rpymIbl pacTeHuit"”
["epOapuii "PacturenpHbie
coobmurecTBa"”

['epOapuit
"CenbCKOX0341iCTBEHHbIE
pactenus"

["epOapuii "SAnoButhie
pactenus"

["epbapuii kK Kypcy OCHOB
no oOmiei Gnosorun

2.3.

KomrutekT
KOJUTEKIIUIA
TEMOHCTPALMOHHBI]
(TI0 pa3HBIM TeMaM
Kypca OMOJIOTHN)

Hasnadenme:
TEMOHCTPAITMOHHOE,
OCHOBA JIJIsl KPETIJICHUS:
HaJIn4ue,

HaKJIEHKH C
HaMECHOBAHHEM: HAJIMUHE
He MeHee 10 KoJmeKmui
13 IPUBEJACHHOTO HIDKE
CITHMCKA:

Konnexmus
"T"omoceMeHHEIC
pacTeHns"

Komnekmus "OoOurarenu
MOPCKOTO JiHa"
Kommnekmus
"TlareonToornyeckas"
Kommnekmus
"[IpencraBuTenu OTpsAI0B
HACEKOMBIX' KOJIMUECTBO
HAaCEKOMEBIX: He MeHee 4
Komnekuus "[Ipumepst
AU THEIX
MPUCTIOCOOICHUH y
HACEKOMBIX"

Komieknus
"TIpucnocoOuTeIBHBIC
M3MEHEHMS B
KOHEYHOCTSIX HACEKOMBIX"
Komneknus "Pa3sutne
HACEKOMBIX C HEMOJHBIM
peBpalieHueM"
Komtexus "Passutne
HACEKOMBIX C IOJIHBIM
peBpalieHueEM"
Komtexus "Passurre
MIIEHAIB"

Komtexus "Passutne
0abouku"

1 mrr.

1 mrr.




Kosutexius "PakoBUHBI
MOJLIIOCKOB"
Konnekus "CemelicTBa
0abouex"

Konneknus "CemelicTBa
PKYKOB"

Konneknus "CemeHna u
mI1oA61"

Komnekuus "®opma
COXPaHHOCTH
MCKOITAEMBIX PACTEHUN U
SKUBOTHBIX"

HaGop
[MAJICOHTOJIOTHUSCKUX
HaX0JI0K
"TIpoucxoxacHue
uesioBeka'

KOJIMYSCTBO MOJCIICH: HE
MeHee 14

3. [(XUMUA
3.1. |[lemoncTparmonHoe|CocTaB KOMITICKTA: 1 mT. 1 mT.
000pyI0BaHNE CTONUK MO BEMHBIH

Hasnauenue: cOopka
y4eOHBIX YCTaHOBOK,
[pa3Mep CTOJICIIIHUIIBI: HE
Menee 200 * 200 mmM,
IJIABHBINA IIOIHEM C
IMOMOIIBIO BUHTA:
HaJIn4ue

[lITaTuB
IEMOHCTPAITMOHHBIN
XUMHWYCCKUM:
Haznauenwue:
neMoHCTparys IprudopoB
1 YCTaHOBOK,

0TI0pa, CTEPKHU, JIATKH,
My(]TBI, KOJIbIIA: HATUYHE,
BO3MOKHOCTB
3aKpEIUICHHS DJICMEHTOB
Ha Pa3JIUYHON BBICOTE:
HaJIMYHE

Amnmapar A1 TpOBeIeHUs
XUMHUYECKUX PEaKIIUA:
Haznadenwue:
IEMOHCTpaIus
XUMHUYECKUX PEaKIInid,
MOTJIOTUTENb ITAPOB U

ra3oB: HAJIUMYHUC,




MaTepHual KOJIObI: CTEKIIO
Habop [uist snexTponnsa
IEMOHCTPALMOHHBIN:
Ha3nauenue: nyuenue
3aKOHOB 2JIEKTPOJIH3a,
cOOpKa MOJIeHn
AKKYMYJIATOPA,

E€MKOCTh: HAJIMYHE,
DIIEKTPO/IBI: HATHYUE
KoMIiekT MepHbIX K010
MaJIoTo 0O0BbeMa:
Haznauenue:
IEMOHCTPAIIHOHHBIC
OTIBITHI,

06bem koJ10: ot 100 M 10
2000 mi,

KOJIMYECTBO KOJIO: HE
meHee 10 mrT.,

MaTepHal KoJIO: CTEKIIO
Ha6op ¢akonos (250 -
300 Mu1 17151 XpaHEeHUs
[PaCTBOPOB PEAKTHUBOB).
Haznauenue: xpaHnenue
[PaCTBOPOB PEaKTHUBOB,
KOJIMYECTBO (hITAKOHOB: HE
meHee 10 mT.,

Matepurai GIaKOHOB:
CTEKJIO

MpoOKa: HaTMIHe
[Ipubop /1151 ONBITOB MO
XUMHH C HIEKTPUUECKUM
TOKOM (J1a00PaTOPHBII)
[IpuGop st
WLUTIOCTPALIMK 3aKOHA
COXPAHEHHUS MACCHI
BEIIECTB: COCY/T
Jlannonpra: HANMMuueE,
npoOKa: HaTMYHeE,

THUII IpUOOpa:
TEMOHCTPAI[MOHHBIH
JlenuTenbHast BOPOHKA:
Hasnauenue: pazneneHue
NIBYX KUIKOCTEH 110
MIOTHOCTH,

MaTepual BOPOHKHU:
CTEKJIO

'YcTaHoBKa 1i1g
[epPEerOHKHU BEIIECTB:
Haznauenue:




NIEMOHCTPALHS OUUCTKH
BEIIECTBA, IEPETOHKA,
KOJIOBI, XOJIOIWJIBHUK IS
OXJIaXKICHUSI, aJNIOHXK,
npoOKa: Haluvue,

UTMHA YCTaHOBKU: HE
meHee 550 Mm

[Ipubop 1 nonydeHus
ra3oB: Ha3HAYCHUE:
MOJTy4eHUE Ta30B B MAJIBIX
KOJIMYECTBAX,

COCTaB KOMIUIEKTa: HE
MeHee 6 IpeIMETOB

banst KoOMOMHUpPOBaHHAs
nmabopaTtopHas: bans
BOSTHAS: HAJTUYNE,
KOJIbIIa CMEHHBIE C
OTBEPCTUSMHU Pa3HOTO
TaMeTpa: Hallnvne,
[UTMTKA DIIEKTPUYECKAs:
HAJTNIHe

®dapdoposast cTymka ¢
rnectnkom: HazHaueHne:
U1 pa3MebUeHUs
KpYIHBIX (hpaKiuit
BEILECTB U
[IPUTOTOBJICHUS
[MOPOIIKOBBIX CMECEH

KomruiekT TepMomMeTpoB
(0-100C; 0-360C)

3.2.

KomIiuiekT
XUMHYECKUX
[PEaKTUBOB

CocTaB KOMILIEKTA:
Ha6op "Kucmotsr"
(a3oTHas, cepHas,
coJistHas, opTodochopHasi)
Ha6op "I'mapoxcusr"
(ruapoxcuy 6apus,
TUAPOKCU KU,
TUAPOKCU KaJbIIU,
CUAPOKCU HATPHUS)
Ha6op "Oxcuabl
MeTauIoB" (QTFOMUHUS
OKCHUJ, Oapus OKCHUTI,
kenesa (1) okeun,
KaJIbIUSI OKCHJI, MarHUS
oxcua, meau (II) oxcun,
[TMHKA OKCHT)

Ha6op "lllenounsle u
[EJI0YHO3EMETTbHbIS
MeTasuIbl" (JIMTUI,

1 mT.

1 mr.




HaTpUM, KaJabI1il)

Ha6op "Metamsr"
(ayIFOMUHUI, Kele30,
MarHuii, Melib, IIMHK,
0JIOBO)

Ha6op "Lllenounsie u
11€JI0YHO3EMEITbHBIC
MeTaJlIbl" (JIUTHH,
HaTpUH, KalIbIHil)

Ha6op "OrneomnacHele
BemiecTBa" (cepa, pocdop
(KpacHbIi1), OKCUA
hocdopa (V)

Ha6op "T"anmorenst" (o,
OpoM)

HaGop "T"amorennapr"
(aJIFOMMHMSL XJIOPUT,
AMMOHMSI XJIOpHJI, 6apust
xyopun, sxenesa (I111)
XJIOpHUI, KISl HOTU],
KaJIHsI XJIOPUJ, KaJTbIIHs
XIJIOPUL, JIATHS XJIOPHU],
Maraus xiopua, meau (1)
XJIOPU, HATPUS OPOMM/I,
HaTpust GTOpua, HATPUS
XJIOPHUJI, IIAMHKA XJIOPH]T)
Ha6op "Cynbdarsi,
cynbduapl, cyabhuTor"
(aroMuHUS Ccynbdar,
aMMOHHUSI cynb(ar,
kenesa (1) cynbdum,
bkenesa (11) cynedar, 7-mu
BOJHBIN, Kalus cyibdar,
koOanbTa (II) cynbdar,
Maraus cynbdar, Meau
(I1)) cynbhat 6e3BOAHBIN,
mveau (II) cynbdat 5-tu
BOJHBIN, HATPUS CyIbDU/I,
HaTpUs Cyab(GUT, HATPUS
cyabdart, HaTpus
ruapocynbdar, HUKeIs
cynbdar

Ha6op "Kap6onats!"
(aMMOHMsI KapOOHar,
kanus kapoonat, meau (II)
KapOOHAT OCHOBHOI,
HaTpus KapOOHAT, HATPH
rUIpoKapOOHaT)

Habop "docdartsl.




Cunukatsl" (Kaaus
MoHOTHApoopTodochar,
HaTpUsl CUITUKAT 9-TH
BOJIHBIN, HATPUS
oprodocdar
TpeX3aMELICHHBIM, HATPUS
muruapodocdar)

HaGop "Aueratsl.
Ponanuel. CoennHenust
bkene3a' (Kaius anerar,
kanus deppo (1)
TeKCAI[HaHWI, KaJIHs
¢deppo (III) rexcannonuy,
KaJTUsl POJIAHWI, HATPUS
aleTar, CBUHIIA aleTar)
Ha6op "Coenunenus
Mapranua" (kanus
MepMaHTaHaT, Mapraia
(1V) okcuna, mapranna (1)
cynbdat, Mmaprania
XJIOPULT)

Ha6op "Coenunenus
xpoma" (aMMOHHUS
XpoMar, Kajaus
UXpoMar, Kajaus XpoMmar,
xpoma (II1) x;mopua 6-Ti
BOJTHBIH)

Ha6op "Hutpatsr"
(aJTFOMUHUSI HUTPAT,
AMMOHMS HUTpAT, Kalus
HUTPAT, KaJIbLHs HUTPAT,
memu (I1) HuTpat, HaTpus
HUTpaT, cepedpa HUTPAT)
Ha6op "Nuaukaropsr"
(J1akMOU ], METUJIOBBIH
OPaH>XEBBIN,
(dheHonbTanCHH)

Ha6op
"Kucnopoaconepsxariue
OpraHuyeckue emiecrsa'
(arieToH, rIulepuH,
MUATUIIOBBIN AGUp, COUPT
H-OYTHIIOBBIH, CIUPT
M30aMUJIOBBIN, CIUPT
N300yTUIIOBBIH, CIIUPT
TUIIOBBIH, (heHo,
(dbopmaiuH,
PTUIICHTJIUKOJIb, YKCYCHO-
TUIIOBBIN 3hUp)




Ha6op "Yriesonopoasr"
(OeH3uH, rexcaH, He(Th,
TOJIyOJI, LIMKJIOT€CKAH)
Ha6op "KucnoTst
opranuueckue” (KucioTa
AMHHOYKCYCHasI, KHCIIOTa
OCH30MHAas, KUCIIOTa
MacIisiHas!, KHCII0Ta
MypaBbHHAsI, KHCIIOTA
OJICMHOBASI, KHCIIOTa
NaJIbMUTHHOBAS, KHCIIOTA
CTeapHHOBAasI, KHCIOTa
YKCYCHasl, KUCIOTa
[1aBesieBast)

HaGop "YrieBosl.
AMUHBI" (aHWJINH, aHUJIUH
CEPHOKUCIBIN, []-
TIII0K03a, METHIIAMUH
TUIPOXIIOPHI, Caxapo3a)

3.3.

KomiiekT
KOJUJIEKIIUH U3
CITHCKa

Haznauenme:
TEMOHCTPAITMOHHOE,
BHJI YTAKOBKHU: KOpOOKa,
OIMCAHKE: HATHYUE
CocTaB KOMIIIEKTA:
Komnekmnus "Bomokaa"
Komnekmnus "KaMeHHbIi
YTOJIb U TIPOTYKTHI €T0
repepaboTku"
Komneknus "MeTtamisl u
CIIaBhI"

Komnekuus "Munepaibl 1
ropHbie opoabl" (49
BHJIOB)

Kommnekus
"MunepajibHbIE
ynoopeHus"

Komnexuust "Hedts 1
MPOIYKTHI €€
nepepadoTku"
Komieknus
"TInactmaccher"
Komnekmus "Tomuso"
Komnexkuus "UyryH u
cTanp"

Komnexkuus "Kayayk"
Komnekmus "kana
TBEPJOCTH"

HaGops! mis
MOJIETTUPOBAHUS CTPOEHUS

1 .

1 mrr.




OpraHUYeCKUX BEIIECTB
(yueHuueckue) He MeHee 4
IIT.

OU3NKA

CocTaB KOMILJICKTA:
[lITaTuB
IEMOHCTPAIMOHHBIN:
Ha3nauenue: nmpoBenieHne
TEMOHCTPAIIMOHHBIX
OITBITOB, OCHOBAHUE,
CTEP>KEHb, JIAMIKH, KOJIbIIA,
My(TBI: HaTH4UKe

CTOJUK IO IHEMHEBIHN:

TuIr cToauka:
yueOHbINH/Tab0paTOPHBIH,
0TI0pa, CTEP>KEHb
BUHTOBOI, BUHT
[pEryIupOBOYHBII:
HaJIn4ue,

(yHKIMS oIbeMa U
OTTyCKaHHS CTOJIMKA!
HaJIH4ue

cTOYHMK MOCTOSIHHOTO U
[MepEMEHHOTO
HaNpsHKEHUS :
Hasunauenue: mis nuTaHus
PETYJIMPYEMBIM
[MepEMEHHBIM U
IMOCTOSTHHBIM TOKOM
PIEKTPUYECKUX CXEM,
gacrtoTa, I'11: 50,
noTpebisieMast MOIITHOCTb,
BA: 10

MaHoMeTp KUIKOCTHOM
IEMOHCTPAIIMOHHBIH:
Hasnauenwue: mis
M3MEpPEHUs JaBJICHUS J10
300 MM BOJISTHOTO CTOJI0a
BBIIIIC M HIOKE
aTMOC(hEpHOTO JaBJICHHUS,
crexisiHHas U-oOpa3Has
TpyOKa Ha MOJICTaBKe:
HAJINJINE

KamepToH Ha
PE30HAHCHOM SILIUKE:
Hasnauenwue: njs
IEMOHCTpAIUH 3BYKOBBIX

KOoJICOaHUI U BOJIH,

1 mrr.

1 mT.




1Ba KaMEpPTOHA Ha
[PE30HUPYIOIIUX AIIUKAX:
HajIu4ue,

[PE3UHOBBI MOJIOTOYEK:
HaJIM4uue

Hacoc BakyyMHBII €
PIIEKTPOIPUBOJIOM:
Hasnauenue: cozganue
[Pa3pSOKEHUS TN
M30bITOYHOTO JaBJICHUS B
3aMKHYTBIX 00bEeMax,
OTIBITHI: KUTICHUE
PKUIKOCTH TIPH
[MOHMKEHHOM JIaBJICHUH,
BHEIIIHEE U BHYTPEHHEE
aBJICHUE U Jp.

Tapenka BakyymHasi:
Haznauenue:
TEMOHCTpAITUS OTIHITOB B
3aMKHYTOM 00BEME C
[pa3peKEHHBIM BO31YyXOM,
OCHOBAHHUE C KPaHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, PE3UHOBAs
[MPOKJIAIKA,
PIEKTPUYECKUA 3BOHOK:
HaIu4Iue

Benepko Apxumena:
Hasnauenue:
IEMOHCTpALUS IEUCTBUS
PKUJIKOCTH Ha
MOTPY’KEHHOE B HEE TEJIO
U U3MEPEHUE BEIUYUHBI
BBITAJIKABAIOLIEH CUIIBI,
BEJIEPKO, TEJIO
[UIMHIPUYECKON (OPMBIL,
[PYXUHHBIA JUHAMOMETP:
HaJIM4ue

OrHuBO BO3MYILIHOE:
HaznaueHnwe:
IEMOHCTpaIus
BOCIIAMEHEHUS TOproYei
CMecH IIpHU ee OBICTPOM
CKaTHUH,

TOJICTOCTEHHBIN IIUIHHJP,
MOPILIEHb Ha
METaJUIMUYE€CKOM ILITOKE C
PYKOSITKOM, MO/ICTaBKa
TSl IUIMHIPA: HAJIM4ne




4.1.

O6opynoBaHue ISt
JICMOHCTPAILIMOHHBIX|
OIIBITOB

[Tpubop mmnst
IEMOHCTpALK JIaBJICHUS
B >kuAKocTU: HazHaueHue:
IEMOHCTpALUs U3MEHEHMST
TaBIICHUS C TIITyOMHOMN
OTPYKEHMUS,

TaTYUK JaBJICHMUS,
KPOHILTEWH ISt
KPEIUICHUSI HA CTEHKE
cocy/a: HaJluuue

[Ipubop mist
NIEeMOHCTpaIU
aTMOC(HEpHOTO JTaBJICHUS
(Maredyprekue
MOJTyIIapusi):
Hasnauenue:
NIEMOHCTpALMSI CUJIBI
aTMOC(hEpHOTO JaBJICHMUS,
11Ba pa3bEeMHBIX
MEeTaNTHYEeCKUX
[OJTyILIapHsl C POYHBIMU
Py4KaMHU U XOPOIIIO

MU (OBAHHBIMU
KpasiMH, HUIIIENb C
KpaHOM: HaJIM4ue,
CO3/1aBa€MO€ BHYTpHU
[1apOB
BAKYYMMETPUUYECKOE
maBnenue: He meHee 0,05
MIIa,

MaKCHUMaJIbHOE
[pa3phIBAOIIIEE YCUIINE: HE
menee 90 H

Ha6op Ten paBHOTO
o0wema: Haznauenue: s
onpenenaeHus u
CpaBHEHHUS TEIUIOEMKOCTHU
U IJIOTHOCTHU Pa3IN4HbIX
TBEP/bIX MAaTEPUAJIOB,
HUIUHAPHI U3 Pa3IuYHbIX
MaTepualoB: HE MeHee 3
IIT.,

KPIOUKH JIJ151
MOABEIINBAHUSA
HUJIUHIPOB: HATMYUE
HaGop Ten paBHO Macchl:
Hasnauenue: ais
OTpEaEIIECHUs U

CPaBHCHHIO IIJIOTHOCTHU




[Pa3JIMYHBIX MAaTEPUAJIOB,
[ATHHAPBI U3 PA3TMYHBIX
MaTepuaoB: HE MeHee 3
IT.,

KPIOYKH JIJIs1
M10IBCIITUBAHUS
[AJTUHIPOB: HATMYUE
Cocysl COOOIIArOIIIHECS:
Ha3znauenue:
TEMOHCTpAIUs
0JIMHAKOBOTO YPOBHS
OJHOPOTHOM KHUJIKOCTH B
COOOIIAIOIIUXCS MEKTY
co00l cocynax pasHOU
(hopMbI,

cooO1aronyecs
CTEKJISIHHbIE TPYyOKH
pa3Hoi PopMBI: HE MEHEE
3 T,

[MO/ICTaBKA: HATMYNE
TpyOka HproToHa:
Haznauenue:
TEMOHCTpAITUs
OJIHOBPEMEHHOCTH
[aJeHus pa3TUYHbIX TEN B
pa3peKeHHOM BO3/yXeE,

(b yHKIHS TOIKITIOYEHUS K
BaKYyMHOMY HacoCy:
HaIu4ue,

UIMHA TPYOKH: HE MEeHee
80 cMm.,

[PE3UHOBBIE MPOOKH,
HUIIIENb: HATU4ue,
KOJIMYECTBO TN B TpyOKe:
HE MEHEe 3 IIT.

[[lap [Tackas:
Haznauenwe:
TeMOHCTpAIHs Iepeiadn
MPOU3BOIUMOTO Ha
PKUJKOCTD JaBJICHUS B
3aMKHYTOM COCY/IE,
TeMOHCTpaIHs MogbeMa
PKUAKOCTH TIOJT JICCTBHEM
aTMOC(EepHOTO TaBJICHHUSI,
METATNYECKUNA [IUITHH]IP
C olpaBamu, MOPIIEHb CO
[ITOKOM, TIOJIBIM
MEeTaJTHYECKH map ¢
OTBEPCTUSIMU: HATUYUE,




JUTMHA [IWIMHAPA: HEe
MeHee 22 cM,

uaMeTp 11apa: He MEeHee
8 cMm

[[Tap ¢ KOIBLOM:
Ha3nauenue:
IEMOHCTpAaIUs
[pacIIupeHus: TBEPAOTO
TeJia IIPU HarpeBaHuu,
[ITATUB, METAJUTNYECKOE
KOJIBIIO C MY(TOM, IIap ¢
[ICIIOYKOM: HAJTUUNE,
UTHA TIETIOYKH: HE MEHEe
80 MM,

muaMeTp Imapa: He MeHee
25 MM

[{1uHIpBI CBUHIIOBBIE CO
ctpyrom: Ha3Hauenne:
TEMOHCTpAITUS B3aUMHOTO
MIPUTSDKECHUSI MEXKTY
ATOMaMH TBEPBIX TEll,
KOJIMYECTBO OJIMHAKOBBIX
LWJIMHAPOB: HE MEHEe 2
IT.,

MaTepuai [UIAHIPOB:
CTaJlb U CBUHELL,

KPIOUKH 115
[TOJIBEIIMBAHUS: HAINYKE,
CTPYT, HAIPABJISIFOLIAs
TpyOKa: HAIMYNE
[IpuGop Jlenna:
Hasnauenue: mig

M CCIIeI0BaHUS
3aBUCHMOCTHU
HaIlpaBJICHUS
WHYKIIMOHHOTO TOKa OT
XapakTepa U3MEHEHUS
MarHMTHOTO MIOTOKA,
CTOMKA C KOPOMBICIIOM:
HaJIu4ue,

KOJIMYECTBO
QITFOMUHHMEBBIX KOJIEI[: HE
MeHee 2 IIT.,

pope3b B OJTHOM U3
KOJIEL[: HAJIM4ne

MarsuT J1yrooopa3HblIit
IEMOHCTPALIMOHHBIH:
Haznauenue:
IEMOHCTpALMS CBOICTB




[MOCTOSIHHBIX MAarHUTOB,
TUTl MAarHUTA!
HaMarHUYEeHHBIH OPYCOK,
KOJINYECTBO IIBETOB
MarHurTa: He MeHee 2,
0003HaYEHHE 10JIFOCOB
MarHuTa: HaJIM4ne
MarauT noJiocOBOM
IEMOHCTPALMOHHBIN
(mapa): Ha3znauenue:
IEMOHCTpAIys CBOMCTB
[MOCTOSTHHBIX MAarHUTOB,
TUTI MarHATA!
HaMarHU4YeHHBIN OpyCcOK
[PSIMOJIMHENHON (hOPMBI,
KOJIMYECTBO I[BETOB
MarHurTa: He MeHee 2,
0003HaYeHHE TOJIFOCOB
MarHuTa: HaJInaue
CTpellku MarHUTHBIC Ha
mratuBax: Haznauenue:
TEMOHCTpAITUs
B3aMMOICHCTBUS TTOJTHOCOB
MarHuTOB, OpUEHTALINN
MarHuTa B MarHUITHOM
oJe,

HaMarHUYEHHAas CTpeJiKa:
HaIu4ue,

KOJIMYECTBO 1IBETOB
MarHuTa: He MeHee 2,
[0/ICTaBKa: HaJTM4Ke
Ha6op
TEeMOHCTPAI[MOHHBIH
"OnekTpocraTuka'
(27IeKTPOCKOTIBI (2 IMIT.),
cyATaH (2 WIT.), MaJT0YKa
CTEKJISIHHAsI, TTaJl0uKa
POOHUTOBAS, IITATUBBI
u3onupyomue (2 mr.)
Maiunna snekrpodopHas
WM BBICOKOBOJIbTHBIN
ucTouHuk: Haznauenue:
TUIs TOJTy4eHUs
PIIEKTPUYECKOTO 3apsia
BBICOKOTO TIOTEHIIMAJA U
MOJTy4eHUS] HICKPOBOTO
paspsina,

TVCKU Ha CTOMKaX:
Han4ue,




KOJIMYECTBO JICMACHCKHUX
0aHOK: HE MEHeE 2,
[MOJICTaBKa: HAIMYHE
KoMIutekT npoBOJOB:
J[muna: He menee 500 mm
- 4 mt., 250 MM - 4 1T,
100 MM - 8 mmiT.,
Ha3HAUYCHUE: JIJIS

10 IKJTFOUCHUS
IEMOHCTPAIIHOHHBIX
npuOOpoB U
000pyI0BaHUS K
MCTOYHUKY TOKA, JUIS
COOPKH AIIEKTPUUECKHUX
[erneu, BKIIIoYas
PIIEMEHTHI U3 pabOoThI
"TTocTostHABIM
PIEKTPUYECKUN TOK"

4.2,

OGopynoBaHue AJis
mabopaTopHBIX
paboT u
YUEHUUECKUX
OTBITOB (Ha Oaze

KOMIIJICKTOB JI51
orn)

[[ITaTB J1aOOPATOPHBII C
epKaTeIISIMH

BECHI 3JICKTPOHHBIC
MEH3ypKa, Ipeaes
n3mepeHus 250 M
nmuaamometp 1 H
nmuaamometp S H
WIMHAP CTAIBHOM, 25
cMm3

LIMTHH/IP aJTFOMUHHUEBBIN
25 cm3

[UIHH]IP aTFOMUHHUEBBIH
34 cm3

AJIAHP TJIACTUKOBBIN 56
cM3 (U1 U3MEPEHUS CUIIBI
Apxumena)

npyxuHa 40 H/m
npyxuna 10 H/m

rpy3sl 1o 100 r (6 mT.)
rpy3 HaOOpPHBIN
yCTaHABIUBAET MaccCy C
marom 10 T

MepHas JICHTa, THHEeHKa,
TPAHCTIOPTUP

OpYCOK C KPIOYKOM U
HUTBIO

HaTPAaBISAONIAs JITUHOM
He MeHee 500 mm.
J10JKHBI OBITH
oOecrieyeHbl pa3Hble

KOX(QPUIIMEHTHI TPEHUS

8 1.




Opycka 1mo
HaIpaBIIOLIECH
CeKyHIOMED
PJIEKTPOHHBIN C JATYUKOM
HATIPABIISONIAS CO
IKAJTIOU

OpYCOK JIepEBSIHHBIN C
MyCKOBBIM MarHUTOM
HUTSIHON MasiTHUK C
TPY30M C ITyCKOBBIM
MarHUTOM U C
BO3MOYHOCTBIO
M3MCHCHHUSI JUTHHBI HATH
pryar

OJIOK TTOABKHBIN

0JIOK HETIOIBHKHBIN
KaJIOpUMETP

TEPMOMETP

MCTOYHUK MTATAHUS
[TOCTOSTHHOTO TOKa
(BBIIPSIMUTEID C
BBIXOTHBIM HAIIPSDKEHUEM
36 - 42 B mim
OaTtapelHbIN OJIOK ¢
BO3MOHOCTBIO
[PETYIUPOBKU BBIXOJAHOTO
HaIPSKEHUS

BOJIbTMETP
nByXxmnpenenbHbiii (3 B, 6
B)

aMIIEpMETP
nByxmnpenenbHbii (0,6 A,
3 A)

pesucrop 4,7 Om
pesucrop 5,7 Om
nammouka (4,8 B, 0,5 A)
MEePEMEHHBIN pe3UCTop
(peoctar) go 10 Om
COEIMHUTENbHBIE
npoBoja, 20 mrT.

KITIOY

Ha0Op MPOBOJIOYHBIX
pe3ucTopos plS
coOuparoras TuH3a,
(hoKyCcHOE pacCTOsIHHE
100 mm

coOuparoras TuH3a,
(doxycHoe paccrosiHue 50
MM




[pacceuBaroIast JIMH3a,
(hoKyCHOE pacCcTOsSHUE -
75 MM

DKpaH

OTNITUYECKAsi CKaMbsI
ciaiig "Monenb
npeamera”

OCBETHUTEIb

OJIYLIUITUH/P C
MJIAHIIIETOM C KPYrOBBIM
TPAaHCIIOPTUPOM

[Ipubop 1t U3ydeHus
ra30BbIX 3aKOHOB
Kanmmuisapet
JlndppakiroHHas peneTka
600 mwTpuxoB/MM
JlndppakiroHHas peleTka
300 wTpuxoB/MM
3epkaio

JlazepHas ykaska
[Tossipon B paMke

[lleau FOnra

Karymka MoTok

biox nnonos

bJIOK KOHJIEHCAaTOPOB
Kommnac

Marsut

DJIEKTPOMArHUT

Onuiky xene3Hble B
OaHKe

TexHomornueckas HaIpaBJICHHOCTH

1.

O06pazoBaTeILHBIN
KOHCTPYKTOP JUIs
[IPAKTUKU OJIOYHOTO
[IPOrPaMMUPOBAHUS
C KOMILIEKTOM
TATYNKOB

Po6oTOTEXHUUECKHI
HaOOp MpeaHa3HaueH IS
M3Y4CHUSI OCHOB
POOOTOTEXHUKH, ACTANICH,
y3JI0B 1 MEXaHHU3MOB,
HEOOXOIUMBIX IS
CO3IaHHT
POOOTOTEXHUYECKUX
YCTPOMCTB.

HaGop npencrasiser
CO00M KOMILIIEKT
CTPYKTYPHBIX 3JIEMEHTOB,
COCIMHUTEIbHBIX
PJIEMEHTOB U
PIEKTPOTEXHUYECKUX
KOMIIOHCHTOB.

Habop nmo3Bosier

1 mT.

1 mr.




cobupats (1
[IPOrPaMMHUPOBATH
coOupaemMble MOAETH), U3
DIIEMEHTOB, BXOISIINX B
€ro COCTaB, MOJICITH
MEXaTPOHHBIX U
[POOOTOTEXHUUECKHUX
YCTPOMCTB C
ABTOMATH3UPOBAHHBIM
YIIPABJICHUEM, B TOM
YHCIIC HA KOJIECHOM XOJIY,
a TaK)K€ KOHCTPYKIIUH,
OCHOBAHHBIX Ha
MICITI0JIb30BAHUY TIepead
(B TOM YHCIIC YSPBIIHBIX
1 3yOuaThIX), a TAaKKe
[PBIYATOB.

CBETO MO THBIHI
MaTPUYHBIN TUCIIIEN C
0enoil MoCBETKOM Ha
KOHTpOJUIEpE
KosmmuecTBo noptos
BBOa/BLIBOJIA HA
KOHTpOJIJIEpE HE MEHee 6
KosnnuecTBO KHONOK He
MeHee 4

O011EE KOJINIECTBO
PIeMEHTOB: He MeHee 520
11T, B TOM YHUCJIE:

1) mporpamMmMupyemMblii
0JIOK yIIpaBJICHHUS,
KOTOPBIA MOKET paboTaTh
AQBTOHOMHO U B
MOTOKOBOM PEXKHUME;

2) CepBOMOTOPBI

3) TaTYMK CHJIBI

4) MaT4UK pacCTOSIHUS

5) maT4MK 1BETA

6) aKKyMyJIsTOpHAS
Oatapes

7) IlnacTukoBbIC
CTPYKTYpPHBIE DJIEMEHTHI,
BKJTFOYAs
nephoprupoBaHHbIE
JICMEHTBI: OAJIKH,
KyOHUKH, OCH U BaJIbl,
COEIMHUTENbHBIE
PIIEMEHTHI K OCSIM,
[IIECTEPHH,




[peIHa3HAYCHHBIE JUTS
CO3/IaHUS YEPBAYHBIX U
3yO4aThIX nepeaay,
COCIMHUTEIIbHBIEC U
KPETIeKHBIE DJIEMEHTHI,

7) IIporpamMuoe
oOecIcucHuE,
MCII0JIb3YEMOE IS

PO PaMMHUPOBAHUS
coOupaemMbIX
[POOOTOTEXHUUECKHUX
MO/IENIEN U YCTPOMCTB,
TOCTYIIHO JJIs1 CKaUMBaHUS
n3 cetu MHTEpHET

O06pazoBaTeIbHBIN
Ha0Oop 10 MEXaHUKE,
MCXAaTPOHUKE U
POOOTOTEXHUKE

KOoMITIIEKT 1S MU3ydeHUS
OCHOB JICKTPOHHUKHU U
[POOOTOTEXHUKHU

HaGop momkeH ObITH
MpeaHa3HaueH IS
MMPOBEACHUS YICOHBIX
3aHATUI IO SJIEKTPOHUKE
1 CXeMOTEXHUKE C TIEJTBIO
M3y4eHUs Haubosee
[pacTpoCTpaHEHHO N
DJIEMEHTHOM 0a3bl,
MPUMEHAEMOM 15
MHXEHEPHO-TEXHUYECKOTO|
TBOPUYECTBA YUALUXCS U
pa3pabOTKH yueOHBIX
Moeneir pobotoB. Habop
TOJI’KEH MTO3BOJISTh
yJalIuMcsl Ha MIPaKTHUKe
OCBOMUTH OCHOBHBIE
TEXHOJIOT U
POEKTUPOBAHUS
POOOTOTEXHUYECKUX
KOMILUJIEKCOB Ha IIpUMepe
y4eOHBIX MOJIeNIen
pPOOOTOB, a TAK)KE U3YUUTH
OCHOBHBIE TEXHHUECKHE
perieHus B o0iactu
KUOEPHETUYECKUX U
BCTPAMBAEMbBIX CHCTEM.

B cocTaB KoMILIeKTa
JIOJIDKEH BXOIUTH Ha6op
KOHCTPYKTHUBHBIX
QJICMCHTOB IJIA C60pKI/I
MaKETa

1 mrr.




MaHUITYISITHOHHOTO
[po00Ta, KOMIUICKT
METaLTUIECKIX
KOHCTPYKTHUBHBIX
DIIEMEHTOB JJIs1 COOPKU
MakeTa MOOMIBHOTO
poboTa u T.1I.

B cocTtaB koMILIEKTa
BXOJIUT HAOOD
DIICKTPOHHBIX
KOMITOHCHTOB JIJIsI
M3Y4YCHHS OCHOB
DIICKTPOHUKHU U
CXEMOTEXHUKH, a TaKKe
KOMILJIEKT TIPUBOJIOB U
TATYNKOB PA3IMIHOTO
TUIA 1715 pa3padoTKU
[POOOTOTEXHHUYECKHIX
KOMIIJICKCOB.

B cocTaB KkoMILIeKTa
TOJI’KHO BXOJTUTH: MOTOPBI
C DHKOJIEPOM - HE MEHee 2
[T, CEPBOIPUBO,T
0OIBIIION - HE MEHee 4 11T,
CEpPBOIPUBOJI MaJIbIA - HE
MEHee 2 IIT,
WH(paKpacHBIN JaTYHK -
HE MEHee 3 T,
YJIbTPa3BYKOBOM TATUHK -
HE MeHee 3 IIT, TaTYUK
TEMIIEPATYpHI - HE MEHEe
1 T, TaTYNK
OCBEILIEHHOCTH - HE MEHEe
1 mT, HaGOp PNMEKTPOHHBIX
KOMITIOHEHTOB
(pe3ucTopsl,
KOHJIEHCATOPBI,
CBETOJIMO/IbI PA3TUYHOTO
HOMMHAJIA), KOMIUIEKT
MPOBOJOB IS
OecrmacyHoro
MPOTOTUITUPOBAHHUS,
maTa 0ecraeyHoro
MPOTOTUITUPOBAHHUS,
AKKYMYJISITOP U 3apsaHOe
YCTPOMCTBO.

B coctaB komIuIekTa
TOJIKEH BXOJUTH
[IporpaMMHUpyeMbIi




KOHTpOJUIED,
[IPOrPaMMHUPYEMBIN B
cpene Arduino IDE win
QHAJIOTMYHBIX CBOOO/THO
[PacIpOCTpaHIEMbIX
cpenax pa3paboTKH.
[IporpaMMmupyemblii
KOHTPOJLIEP JOJDKEH
00J1a1aTh NOPTaAMU JUIS
0 IKITFOUEHUS I (PPOBBIX
1 QaHAJIOTOBBIX YCTPOMCTB,
unTepdeiicamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth nm
WiFi.

B cocTaB KoMILIEKTa
TOJKEH BXO/IUTHh MOJTYJTh
TEXHUYECKOTO 3PEHUS,
[peICTaBISIONINI coO0M
BBHIYMCITUTEIHHOE
YCTPOMCTBO CO
BCTPOCHHBIM
MUKpPOTIPOIIECCOPOM (KOJI-
BO siiep - HE MeHee 4 1T,
JacToTa siJjpa HE MEeHee
1.2 I'Tu, oobsem O3Y - He
MeHee 512 MO, o0beM
BCTPOEHHOM MaMSITH - HE
Menee 8 1°0),
MHTETPUPOBAHHOM
KaMepoil (MakcuManbHOE
paspelieHue
BUJICOTIOTOKA,
nepesaBaeMoro 1o
untepdericy USB - He
MeHee 2592 x 1944 en.) n
ONTHYECKON CUCTEMOM.
Moylb TEXHUYECKOTO
3peHus JoJKeH 001aiaTh
COBMECTHMOCTBIO C
pPa3TMYHBIMU
MPOrPaMMHUPYEMBIMH
KOHTPOJUIEPAMHU C
MOMOIILI0 UHTEP(DHENCcoB -
TTL, UART, I12C, SPI,
Ethernet. Moaynb
TEXHUYECKOTO 3pPEHUS
TOJKEH UMETh
BCTPOEHHOE MPOTPAMMHOE




oOecrieyeHrne Ha OCHOBE
OIEPALlMOHHOW CHCTEMBI
Linux, MO3BOJISIOIIEE
OCYLIECTBIIATH HACTPOUKY
CHUCTEMBI MAIIMHHOTO
00yueHus: napaMeTpoB
HEHPOHHBIX CETEU I
0OHapyXCHHsI 00BEKTOB,
OTpENENICHUs UX
napaMeTpoB H

NEMINE SIS

WIeHTU (DUKAIUH.
KoMIUTEeKT 10JDKEeH
obOecrieunBaTh
BO3MOXHOCTh U3yUCHHUS
OCHOB pa3paboTKu
MPOrPAMMHBIX U
armapaTHbIX KOMIUIEKCOB
WHXCHEPHBIX CUCTEM,
pelieHuii B cepe
"NuTtepHer Bemen", a
TaK)Ke pEelICHUN B
0051acTH pOOOTOTEXHUKH,
ICKYCCTBEHHOTO
MHTEJJIEKTa U MAIlIMHHOTO
00y4eHMS.

KommbrorepHoe 000pyioBaHme

1

HoytOyxk

dopm-dakTop: HOYTOYK;
KecTkas, HeoTKIIIouaeMas
KJIaBHATYypa: HATMYKC,
Pycckast packiiagka
KJIABHATYPHI: HATUYHUE;
Jlnaronainp SKpaHa: HE
MeHee 15,6 mroiiMoB;
Paszpemienne skpana: He
MmeHee 1920 x 1080
[MUKCEJICH;

KonnuecTBo siaep
mpoliieccopa: He MeHee 4;
Konr4ecTBO IOTOKOB: HE
MeHee 8;

bazoBast TaKTOBas 4acTOTa
nmporeccopa: He Menee 1
[T

MakcuMalbHas TAKTOBast
yacToTa MPOLECCOpPa: HE
menee 2,5 I'T;

Koni-namsats npoueccopa:

3 mT.

2 IIIT.




He McHee 6 MOaiiT;
O0BeM yCcTaHOBJIICHHOMN
OIIEPAaTUBHOM NaMSITH: HE
MeHee 8 I'0aiiT;

O06beM noepKUBaEMO
OTICPATUBHOM MaMsTH (151
BO3MOYKHOCTH
[paciIupeHusi): He MeHee
24 T"Oaiit;

O6beM HakonuTensa SSD:
e menee 240 I'GaiiT;
Bpemsi aBTOHOMHOM
paboTel OT OaTapeu: He
MeHee 6 4acoB;

Bec HoyTOYKa C
YCTaHOBJICHHBIM
AKKyMYJISITOpOM: He OoJiee
1,8 kr;

Buewmnuit untepgeiic
USB crangapta HE HUXKE
3.0: He MeHee Tpex
CBOOOTHEIX;

Buewmnuit untepgeiic
LAN (ucnonp3oBaHue
[EepPEeXOIHUKOB HE
MPEIyCMOTPEHO):
HaJI4ue;

Hanuune moaynen u
nHTEep(delicoB
(1Mcroab30BaHUE
MEePEXOTHUKOB HE
npeaycMoTpeHo): VGA,
HDMI,

becnipoBogHast cBsizb Wi-
Fi: Hanuuaue ¢
MOAJEPKKOM CTaHIapTa
[EEE 802.11n nnu
COBPEMEHHEE;
\Web-kamepa: namuuue;
MaHunynsatop "Mplb'":
HAJIUYUE;
[IpenycranoBneHHas
OTIepallMOHHAs CUCTEMA C
rpadpu4ecKkuM
M0JIb30BATEIHCKUM
uHTEepdeiicom,
oOecneunBaroias padoTy
PacCIpOCTPaHEHHBIX
00pa3oBaTEeNbHBIX U




00IIeCUCTEMHBIX
[IPUIIOKECHUN: HATMYHE.

MOV (npunTep,
CKaHep, KOIUpP)

Tun ycrpoicrtea: MOY
(byHKIMH TTeYaTH,
KOIUPOBAHUS,
CKaHUPOBAHUA);

dopmar Oymaru: He
MeHee A4;

[[BeTHOCTB: YepHO-OeIIbIii;
TexHoNnorus nevyaTu:
nmazepHas

MakcumanbHOE
[pa3pelieHue rneyaTu: He
Menee 1200 x 1200 Touek;
Hurtepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

1 mrr.

1 moT.

Tabnuya N 2

MPOPUIBHBINM KOMIIJIEKT OBOPYJIOBAHUSA

HanmenoBanue
000pyI0BaHUs

Kpatkue npumepHbie
TEXHUYECKUE
XapaKTePUCTUKHU

KonnuecTBO equHUIL
JUTsE TIPO(PHITBHOTO
KOMILJIEKTa
(oOmeoOpa3zoBaTenbHB]
€ OpraHu3aluu, He
SBJIAIOIINECS
MaJOKOMIUIEKTHBIM),
ell. U3M.

KoanuectBo equnmIl
JUTSE IPO(PHITBHOTO
KOMIIIEKTA
(MaJIOKOMILJICKTHBIE
00111€00pa30BaTEIIHHBI
€ OpraHu3allun), €.
H3M.

bA30BAS (OBA3ATEJIBHASA YACTD)

ECTCCTBGHHO-HayLIHaSI HaIIpaBJICHHOCTb

1.

[{udposas
mabopaTopus 1o

OHOJIOTHH
(yueHunueckas)

OO0ecrieynBaeT BBINOJTHEHUE
1abOpaTOPHBIX pabOT HA
ypOKax 1o OMOJIOTHH B
OCHOBHOI1 IIKOJIE U
MPOEKTHO-
HCCIIEIOBATENLCKON
NEesITeNbHOCTH YYalTUXCS.
KoMmiekramus:
becripoBogHOM
MYIBTUAATYUK TIO OMOJIOTUN
C 6-10 BCTPOEHHBIMH
MaTYNKAMU:

JlaTuuK BIAXKHOCTH C

INAITa30HOM U3MCPCHUA

2 IIT.




0...100%

/IaT4YMK OCBELIEHHOCTH C
TMana30HOM U3MEPEHUS HE
yxe yem ot 0 no 180000 nk
[latuuk pH ¢ auanaszonom
M3MepeHus He yke ueM oT 0
o 14 pH

/laTuuk TeMIiepaTypsl ¢
TUana30HOM U3MEPEHHUS HE
yxke uem oT -20 o0 +140 C
JlaTunk
PIEKTPOIPOBOIUMOCTH C
muana3zoHaMHu U3MEpPEHUs He
yke ueM oT 0 10 200 MxCwm;
ot 0 1o 2000 MxCwM; ot 0 10
20000 MxCwm

JlaTuMk TEMIIEpaTyphl
OKpYKarolen Cpeibl ¢
TUana3oHOM U3MEPEHHS HE
yxe yem ot -20 1o +40
AKceccyaphl:

Kabens USB
COECMUHUTEILHLIN

3apsgHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTtkoe pykoBOJICTBO MO
PKCIUTyaTaIuu 1uQpoBoi
mabopaTopun

[{udpoBas Buaeokamepa ¢
METaJUIMYECKUM IITATUBOM,
pa3zpemienue He menee 0,3
Mmukc

[IporpammHoe oGecrieueHue
MeTtoanueckue
pekomeHanuu He menee 30
paboT

YI1akoBKa

Hanuuue pycckos3bI4HOTO
caiiTa NOJJEPHKKHU, HATTMYUE
BHJICOPOJIMKOB.

. [Hudposas
mabopaTopHst 1o
XUMUH

(yueHunueckas)

OOecIieunBaeT BBINOJHCHUE
1abopaTOpHBIX paboT 10
XUMHH Ha ypOKax B
OCHOBHOMH IIIKOJIE U
[IPOEKTHO-
KCClIeJ0BaTEIbCKOM

ACATCIIbHOCTH YUalllUXCH.

3 mIT.




KomMmekranusi;
becripoBogHOM
MYJIbTUAATYMK IO XUMUU C
4-Ms1 BCTPOCHHBIMU
TaTYNKaAMU:

[latuuk pH ¢ auanaszonom
M3MepeHus He yke ueM oT 0
o 14 pH

JlaTurk BBICOKOM
TEMITEpaTyphI
(TepMoOnapHBIii) C
TUana30HOM U3MEPEHHUS HE
yke ueM oT -100 1o +900 C
JlaTunk
PIEKTPOIPOBOIUMOCTH C
muanazoHaMHu U3MEpPEHUs He
yke ueM oT 0 10 200 MxCwm;
ot 0 mo 2000 MxCwm; ot 0 10
20000 MxCm

JlaTumk TEMIIEpaTyphI
[UIATHHOBBIN C JMana30HOM
M3MEPEHUS HE YKE YeM OT -
30 no +120 C

OTIenbHbIC TaTUYUKU:
JlaTark onTHYeCcKOM
[JIOTHOCTU 525 HM
AKceccyaphl:

Kabens USB
COECIUHUTEILHBIN

3apsHOE YCTPOUCTBO C
kabeinem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTtkoe pykoBOJICTBO MO
PKCIUTyaTaIuu 1udpoBoit
maGopaTopun

HaGop nmaboparopHoit
OCHACTKHU

[IporpamMmmHOe obOecrieueHne
MeTtoanueckue
pekomeHanuu He mexee 40
pabot

Hanuumne pycckos3bI9HOTO
caiiTa OJJIEPKKHU

Hanuumne BUI€OPOIHKOB.

. [Hudposas
mabopaTopHust 1o
¢buznke
(yueHnueckas)

ObecrnieunBaeT BHINIOJIHEHUE
HKCIIEPUMEHTOB 110 TEMaM
Kypca (pU3UKH.

KoMmmiekramus:




becripoBogHOM
MYJIBTUIATYUK 110 (U3UKE C
6-10 BCTPOCHHBIMU
TaTYNKAMU:

[{udpoBoii naTunk
TEMIIEpATyphI C IUAMA30HOM
M3MEPEHHS HE YK€ YeM OT -
20 1o 120 C

[{udpoBoii naTumk
A0COJIFOTHOTO JIaBJICHMUS C
TUAna30HOM U3MEPEHHUS HE
yke yem ot 0 1o 500 xI1a
/[aTYMK MarHUTHOTO TOJIS C
TUana30HOM U3MEPEHHUS HE
yke ueM oT -80 10 80 mTn
JlaTunK HanpsKEHUs ¢
muanazoHaMHu U3MEpPEHUs He
y)ke ueM oT -2 10 +2 B; ot -5
mo +5 B; or -10 no +10 B; oT
-15 o +15 B

JlaTyuK TOKa HE YK€ YeM OT
-1 o +1 A

/laTuuk akcemepoMeTp ¢
[oKa3aTeasiMu He MEeHee
yem: +/-2Q; +/-4Q; +/-8¢
OtnenbHbIE YCTPOUCTBA!
USB ocmmtorpad He MeHee
2 xaHaia, +/- 100 B
AKceccyaphl:

Kabens USB
COEIMHUTEIbHBII

3apsHOE YCTPOUCTBO C
kabeem MiniUSB

USB Anantep Bluetooth 4.1
Low Energy

Konctpykrop st
POBEJICHHS SKCIIEPUMEHTOB
KpaTkoe pykoBOJICTBO 1O
PKCIUTyaTalluy HUPPOBOI
maGopaTopun

[IporpammHoe oGecrieueHue
Metoanueckue
pexomenaanuu (40 padbor)
Hanuumne pycckos3pI9HOTO
caiiTa OJJIEPKKHU

Hanuumne BUIEOPOTHKOB.

KomMmmbroTepHoe 000pyioBaHue

4. |HoyT6yI<

[@opm-(akTop: HOYTOYK;

3 mr.

|2 IIT.




KecTkas, HEOTKIIIOUaeMas
KJIaBHaTypa: HAJIHYUE;
Pycckas packiiagka
KJIaBUATyphl: HAIMYUE;
/lnaroHainp 5KpaHa: HE MEHEE
15,6 O10MMOB;

Paspemienue 3kpana: He
menee 1920 x 1080
[MUKCEIICH;

KonnuecTBo snep
mpoiieccopa: He MeHee 4;
KosnniecTBO NOTOKOB: HE
MeHee 8;

bazoBast TakTOBas 4acTOTA
rpoiieccopa: He MeHee 1
[T

MakcuMalibHasi TAKTOBAas
JacToTa MpOIEccopa: He
menee 2,5 I'T;
Ksmi-namMsats mporeccopa: He
MeHee 6 MOaliT;

O0beM yCTaHOBJIEHHOM
OIEepPaTUBHOM NaMSITH: HE
MeHee 8 ['0aliT;

O06beM ToAIEP)KUBAEMOM
OTIepaTUBHOM MaMsTH (U1
BO3MOKHOCTH PACIIUPEHUS ):
He MeHee 24 '0aliT;

O6beM HakomuTens SSD: He
Mmenee 240 ["6aliT;

Bpemsi aBTOHOMHOM paObOThI
oT OaTtapeu: HE MeHee 6
JacoB;

Bec HoyTOYKa C
YCTaHOBJICHHBIM
AKKyMYJISITOpOM: He Ooiiee
1,8 kr;

Buemnuit uarepgeiic USB
cranjapta He Huxe 3.0: He
MEHEe TpeX CBOOOTHBIX;
Buemrauit uatepdeiic LAN
(McToIB30BaHUE
MEepPEXOJHUKOB HE
MPEeTyCMOTPEHO): HATUYHKE;
Hannune monynen u
UHTEpQeiicoB
(McToIp30BaHUE
[epEeX0ITHUKOB HE
mpenycMoTpeHo): VGA,




HDMI;

becnipoBoHast cBsi3b Wi-Fi:
HaJIU4Ke C O0ICPKKOU
crangaprta IEEE 802.11n
WM COBPEMEHHEE;
\Web-kamepa: Hannuue,
MaHunyasTop "MbIIIb'":
HAJINYHE;
[IpenycTaHOBIEHHASA
OTIEpaIIMOHHAsI CUCTEMA C
rpaduaecKumM
0JIb30BATEITHCKIM
nHTEpPEeiicoM,
oOecrneunBaroias paboTy
pacTipocTpaHEeHHBIX
00pa3oBaTeNbHBIX U
00IIECUCTEMHBIX
[IPUIIOKEHNN

HaJI4He.

. IM®Y (mpunrep,

CKaHep, KOIUp)

Tun ycrpoiictea: MOY
(byHKUIMM TTeyaTH,
KOITUPOBAHUS,
CKaHUPOBAHHUA);

dopmar Oymaru: He MeHee
Ad;

[[BEeTHOCTB: YepHO-OEIIBIA;
TexHOoNorus nevarTu:
mazepHas

MakcuMalibHOE pa3pelieHne
neyatu: He MmeHee 1200 x
1200 Touexk;

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

1 .

1 mrr.

JIOITIOJIHUTEJIBHOE

OBOPYJIOBAHME

ECTCCTBGHHO-HayLIHaSI HaIIpaBJICHHOCTb

1.

[{udposas
mabopaTopus 1o

OHOJIOTHH
(yueHuueckas)

OO0ecrieynBaeT BBINOJTHEHNE
1abopaTOPHBIX pabOT HA
ypOKax 1o OMOJIOTHH B
OCHOBHOI IIIKOJIE U
MPOEKTHO-
HCCIIEIOBATENLCKOM
NesITeNbHOCTH YYaITUXCS.
KoMmiekramus:
becripoBogHOM
MYIBTUAATYUK TIO OMOJIOTUN
C 6-10 BCTPOCHHBIMH
MaTYNKAMU:

JlaTuuK BIIAKHOCTH C

1 mT.

1 mT.




TMana30HOM U3MEPEHUS
0...100%

/[aT4YMK OCBEILIEHHOCTH C
TUAna30HOM U3MEPEHHUS HE
yxe yem ot 0 no 180000 nk
[latuuk pH ¢ auanaszonom
M3MepeHus He yke ueM oT 0
o 14 pH

/laTuuk TeMIiepaTypsl ¢
TUAna30HOM U3MEPEHHUS HE
yxke uem oT -20 o +140 C
JlaTunk
PIEKTPOIPOBOIUMOCTH C
muanazoHaMHu U3MEpPEHUs He
yke ueM oT 0 10 200 MxCwm;
ot 0 1o 2000 MxCwm; ot 0 10
20000 MxCm

JlaTuMK TEMIIEpaTyphl
OKpYKaroIlen Cpeibl ¢
TUana3o0HOM U3MEPEHHS HE
yxe yem ot -20 1o +40
AKceccyaphl:

Kabens USB
COECIUHUTEILHBIN

3apsgHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTtkoe pykoBOJICTBO MO
PKCIUTyaTallui HUPPOBOI
mabopaTopun

[{udpoBas Buaeokamepa ¢
METaJUIMYECKUM IITATUBOM,
pa3zpemienue He menee 0,3
Mmukc

[IporpammHoe oGecrieueHue
MeTtoanueckue
pekomeHanuu He menee 30
paboT

'YnakoBka

Hanuuue pycckos3pI9HOTO
caiiTa OJJIEPKKHU, HATMYUE
BHJICOPOJINKOB.

. [Hudposas
mabopaTopHst 1o
XUMUH
(yueHnueckas)

ObecrnieunBaeT BHINIOJIHEHUE
1abopaTOpHBIX paboT 10
XMMHUHU Ha ypoKax B
OCHOBHOM IIKOJIE U
[IPOEKTHO-

M CCIIeJOBATEILCKON

1 mrT.

1 mT.




e TeIbHOCTH YUaIlluXCsl.
Komruiekranus:
becripoBogHOM
MYJIbTUAATYMK IO XUMUU C
4-Ms1 BCTPOCHHBIMU
TaTYMKAMU:

[latuuk pH ¢ auanaszonom
M3MepeHus He yxke yeM oT 0
o 14 pH

J/laTurk BBICOKOM
TEMIIEpaTyphI
(TepMoOTapHBIii) C
TUana30HOM U3MEPEHHUS HE
yke ueM oT -100 1o +900 C
JlaTunk
PIEKTPOIPOBOIUMOCTH C
muanazoHaMHu U3MEpPEHUs He
yxe yem oT 0 10 200 MxCw;
ot 0 mo 2000 MxCwm; ot 0 10
20000 MxCwm

JlaTuMK TEMIIEpaTyphl
[JIATUHOBBIN C AUANIa30HOM
M3MEPEHUS HE YKE YeM OT -
30 mo +120 C

OTnenbHbIC TaTYUKU:
JlaTark onTHYecKOn
[JIOTHOCTU 525 HM
AKceccyaphl:

Ka6ens USB
COCIMHUTEIIbHBIN

3apsgHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTtkoe pykoBOJICTBO MO
PKCIUTyaTalluy HUPPOBOI
mabopaTopun

HaGop nmaboparopHoit
OCHACTKHU

[IporpamMmmHOe obOecrieueHne
MeTtoanueckue
pexkoMeH1auuu He MeHee 40
pabot

Hanuumne pycckos3pI9HOTO
caiiTa OJJIEPKKHU

Hanuumne BUIEOPONTHKOB.

. [Hudposas
maGopaTtopust 1o
¢buznke

OOecIieunBaEeT BBINOJIHECHUE
OKCIICPUMCHTOB IO TEMaM

Kypca pHU3UKH.

1 mT.




(yueHuueckas)

Komruekranus:
becripoBogHOM
MYJIBTUIATYUK 110 (U3UKE C
6-10 BCTPOCHHBIMU
TaTYMKAMU:

[{udpoBoii naTumk
TEMIIEpATyphI C IUAMA30HOM
M3MEPEHHS HE YK€ YEM OT -
20 1o 120 C

[{udpoBoii naTumk
A0OCOJIFOTHOTO JIaBJICHUS C
TUana30HOM U3MEPEHHUS HE
yxe yem ot 0 1o 500 xI1a
/[aTYMK MarHUTHOTO TOJIS C
TUana30HOM U3MEPEHHUS HE
yke ueM oT -80 10 80 mTn
JlaTuMK HanpsKEHUs C
muanazoHaMHu H3MEPEHUs He
y)ke ueM oT -2 10 +2 B; ot -5
mo +5 B; or -10 no +10 B; oT
-15 o +15 B

JlaTyuK TOKa HE YK€ YeEM OT
-1 o +1 A

JlaTuuk akcenepoMeTp ¢
[oKa3aTeasiMu He MEeHee
yem: +/-2Q; +/-4Q; +/-8¢
OtnenbHbIE YCTPOUCTBA!
USB ocmmtorpad He MeHee
2 xaHaia, +/- 100 B
AKceccyaphl:

Kabens USB
COEIMHUTEIbHBII

3apsgHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Konctpykrop st
POBEJICHHS SKCIIEPUMEHTOB
KpaTkoe pykoBOJICTBO 1O
PKCIUTyaTalluy HUPPOBOI
maGopaTopun

[IporpamMmmHoOe obecrieueHue
Metoanueckue
pexomenaanuu (40 padbor)
Hanuumne pycckos3bI4HOTO
caiiTa OJJIEPKKHU

Hanuumne BUICOPONTHKOB.

. [Hudposas
mabopaTtopust 1o

OObecnieunBaeT NMpoOBEICHNE

MCCIICIOBaHMA 110

1 mrT.




(dbuznoIoruN
(mpodunbHBII
YPOBEHB)

(yHKIIMOHHPOBAHUIO
YEJIOBEYECKOTO OpPraHu3Ma.
Komruekranus:
becripoBogHOM
MYJIBTUIATYUK 110
¢duznosioruu ¢ 5-10
BCTPOECHHBIMU JTaTYUKAMMU:
JlaTuMK apTeprUaIbHOTO
nasienus (0...250 MM pr.
CT.)

/laTuuk nysnbca ¢
ana3oHOM U3MEpEHUs He
yxe yem ot 30 1o 200
y1I/MUH

JlaTunk TemMIiepatypsl Tea ¢
arna3oHoOM U3MEpEHUs He
yke uem ot +25 o +40 C
JlaTunK 4acTOTHI IBIXaHUS C
arna3oHoOM W3MEpPEHUs He
yxe yeM oT 0 10 100
[IMKJIOB/MUH

JlaT4MK yCKOPEHHUS C
mokaszaTensimMu +/- 2 g; +/- 4
g;+/-89

OtnenbHbIE YCTPOUCTBA!
Jatank OKI' ¢ nuanazoHom
M3MEpEeHus He Y)Ke YeM OT -
300 1o +300 mB)

[latuuk pH ¢ quanazoHom
u3MepeHus He yxxe uem ot 0
o 14 pH

JlaTuuk cuiaomep ¢
ana3zoHoOM U3MEpEeHHs He
yxe yem oT -40 no 40 H
JlaTunK OCBEIIEHHOCTH C
ana3oHoOM U3MEpEeHHs He
yke ueM ot 0 1o 180000 nk
AKceccyaphl:

Ka6ens USB
COEIMHUTEIbHBII

3apsIHOE YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KoHcTpykTop Ui
IPOBEJECHMS SKCIIEPUMEHTOB
KpaTkoe pykoBOJCTBO 1O
PKCIUTyaTaIluH [HEPPOBOMA

mrabopaTtopuun




[IporpammHoOe obecnieueHue
Meroauueckue
pexoMeHaauuu He menee 20
paboT

Hanuuue pycckos3pI9HOTO
caiTa IOJJIECPIKKHU

Hayinune BUIE€OPOIMKOB.

. [Hudposas
maboparopus 1o
PKOJIOTUHU

OObecrieunBaeT NpoBEACHNE
y4eOHOTO 3KOJIOTHYECKOTO
MOHUTOPHUHTA
WHCTPYMEHTAIbHBIMU
Metonamu. Habop
MPUMEHSIETCSI TIPU U3YYCHUHU
DKOJIOTHU, OUOJIOTHH,
XUMHH, Teorpaduu u
[IPUPOIOBENICHNUS, a TAKKE
TUTSL WHTUBU Y ATBHBIX
HCCIIEIOBAaHUS U MPOEKTHOMN
e TETFHOCTH MKOJBHUKOB.
KoMIuiekTanus:
becnipoBogHOM
MYJIbTHAATYHK 110
PKOJIOTUYECKOMY
MOHHUTOPHHTY C 8-10
BCTPOCHHBIMH JTaTYNKAMHU:
JlaTyuK HUTpPAT-HOHOB
JlaTyuK XJTOpUI-UOHOB
[latuuk pH ¢ quanazoHom
U3MEpeHus He yxke ueM ot 0
o 14 pH

JlaT4MK BIAKHOCTH C
TMana3oHOM U3MEPECHHUSI
0...100%

JlaT4rK OCBEIIIEHHOCTH C
TUana3oHOM U3MEPEHHS HE
yke ueM ot 0 1o 180000 nk
JlaTuuk TeMIepaTypsl ¢
TUana3oHOM U3MEPCHHS HE
yke ueM oT -20 1o +140 C
JlaTunk
PICKTPOIPOBOAMMOCTH C
uana3oHaMHu U3MEpPEHUs He
yke ueM oT 0 10 200 MxCwm;
ot 0 10 2000 MxCwm; ot 0 10
20000 MxCm

JlaTuuk TeMIeparypsl
OKpYXaroIlEel Cpeibl C
TMana30HOM U3MEPEHHUS He
yxke yeM oT -20 no +50 C




OTnenbHBIC TaTYUKH:
JlaTymk 3ByKa ¢ GyHKIUCH
MHTETPUPOBAHMUS C
TMana3oHOM U3MEPEHUS
4acTOT HE MeHee ueM OT 50
' 1o 8 kI

JlaTunK BJIAQ)KHOCTH ITOYBHI C
TUana30HOM U3MEPEHHUS HE
yxke geMm ot 0 10 50%
JlaTuuk Kucioposaa ¢
muanazoHoM u3Mepenus ot ()
o 100%

JlaTurk onTHuecKon
TUIOTHOCTH 525 HM

JlaTunk onTHuecKon
rutoTHOCTH 470 HM

JlaTuuk TypOUIUMETD C
TUana3oHOM W3MEPEHHS HE
yxe ueM oT 0 1o 200 NTU
/laTuuk okucH yriepoja ¢
TUana3oHOM W3MEPEHHS HE
yxe yem ot 0 7o 1000 ppm
AKceccyaphl:

Kabens USB
COCTMHUTENIBHBIN (2 IIT.)
3apsgHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

CrtepxeHb JUTsl 3aKpeTICHUs
TaTYMKOB B IIITATUBE
Kpatkoe pyKoBOJCTBO 1O
PKCIUTyaTauu 1udpoBoi
mabopaTopun
[IporpammHOE obecrieueHne
MeTtoanueckue
pekoMeH1anuu He mexee 20
paboT

'YnakoBKa

Hanuune pycckos3pI9YHOTO
caiiTa IOJJICPIKKHU, HATMIHE

BUJICOPOJINKOB.
. [MukpockoI Tum MUKpoCKoIa: 1 mr. 1 wr.
11 poBoit OMOTOTUYECKUIA
Hacanka Mukpockomna:
MOHOKYJISIpHAst

Haznauenue: nabopaTopHbIi
Metoz ucclieJ0OBaHuUs:
CBETJIOE T10JIE




Marepuan ONTHKU:
ONTHYECKOE CTEKIJIO
'YBeNMYeHue MUKpPOCKOIIA,
Kkpat: 64 - 1280

Oxymsiper: WF16x
OO0bexTHuBHL: 4%, 10x, 40xs
(Mo Anpy>KMHEHHBI )
PeBosbBepHast rojloBKa: Ha 3
00BEKTHBA

Tun moJICBETKH: 3epKajo
VTN CBETOIMO]]
PacnionoxeHue noJacBeTKu:
BEPXHSISI U HIDKHSS
Marepuasl Kopmyca: MeTasl
[IpeMEeTHBIN CTOJIMK, MM:
90

M crounuk nmutanus: 220
B/50 I'nq

Uucno meranukcenen: 1

. [Habop OI'D no
XNMHUHN

B HaGop BXOJAT BEChI
TabopaTOPHBIE MIEKTPOHHBIE
200 r, cnupToBKa
mabopaTopHasi, BOpOHKA
KOHUYECKasi, MaJlouKa
CTEKJIsSIHHAs, mpooupka [1X-
14 (10 mTyk), cTakan
BbICOKMI ¢ HOcrkoM BH-50
C METKOH (2 mTyKH),
LIWJTHHAP U3MEPUTEIIbHBIN 2-
50-2 (CTeKISTHHBIMH, C
MPUTEPTON KPBIIIKOMH ),
MTaTUB 1)1 Mpooupok Ha 10
THE3, 3KUM [TPOOHPOYHBIH,
ninaresb-yoxeuka (3
MTYKH ), HA00p (IaKOHOB
U1 XpaHEHUs! PaCTBOPOB U
peakTUBOB (00BEM (hi1akoHa
100 mi - 5 KOMIUIEKTOB 1O 6
mTyK, 00beM ¢uiakona 30 mi
- 10 koMILJIEKTOB 110 6
MITYK), HHUTAHAD
U3MEPUTENBHBII ¢ HOCHKOM
1-500 (2 mTykn), cTaka
BbIcOkHi 500 mi (3 mTyKn),
HAOOP epIie Ui MBIThs
MOCYABI (€pII JIJIsI MBIThS
MPOOUPOK - 3 MITYKH, epII
TUTSE MBITBSI KOJIO - 3 IITYKH),

xanaT Oenblit x/0 (2 mrykn),

1 .

1 mrr.




[IepUaTKU PE3UHOBBIC
XUMUYECKUE CTOMKHE (2
[ITYKH), OUKU 3aLIUTHBIE,
¢uibTpe1 Oymaxusie (100
LITYK), TOprouee s
crupToBOK (0,33 m).

B cocraB Ha0Op BXOAAT
[PEAKTUBBI: AJTFOMUHUH,
PKEJIe30, COJIIHAs KUCIIOTa,
METHIIOPAHK,
(denondranenH, aMMuax,
[EepOKCH]T BOAOPOJa, HUTPAT
cepeOpa u apyrue; B o0mIei
CJIOHOCTH - 44 pa3iIyuHbIX
BEILECTB, UCTIOIb3YEMBIX JJIS
COCTaBJIEHUSI KOMIUIEKTOB
[PEaKTUBOB IIPU MTPOBEICHUU
PK3aMEHAIIMOHHBIX
HKCIIEPUMEHTOB IO KypCy
[IKOJIbHOW XHMUH.

. |Yuebnas
mabopatopusi o
HEUPOTEXHOIOTUU

B cocTtaB BXoIT:

Cencop Tun 1 He menee 1
IT., 00eCTIeYnBaCT
BO3MOXHOCTbH PETUCTPALIUU
CUTHaJIa JIEKTPUUECKON
AQKTUBHOCTH MBIIIII]
(amekTpoMuorpamMmmbl, OMI).
Peructpanus nomwkHa
OCYILIECTBIISIETCS
HEMHBA3UBHO, CYXUMH
PIIEKTPOIaMHU.
B03MOXHOCTBIO KPETIJICHHS
K pyKe 4elloBeKa, YTo
TOJI’KHO JaBaTh
BO3MOYKHOCTh
PErUCTPUPOBATH
PIIEKTPUYECKYI0 aKTUBHOCTHU
MBIIIIIBI B 00JIACTH, HAJ|
KOTOPOM pacroaraercs
kperienue. [Ipu
HATPSDKEHUN MBIIIIIBI
TOJDKHA OBITH OOECIIeUeHa
BO3MOYKHOCTh HAOIIOICHUS
My4HOCTU CUTHaIA (T.€.
npucyrcteue OMI'), npu
paccrnabIeHU MBIIIIIB - €€
OTCYTCTBHE.

Cencop Tun 2 He menee 1
IIT., 00eCIICUNBACT

1 .

1 mrr.




BO3MOHOCTh PETUCTPAIIUU
CUTHasa
(hOTOTUIETU3MOTPAMMBI
(PIII') onTHYECKUM ITyTEM,
3a CYeT U3MCHCHHUS
OTPa’KEHHOTO OT
KPOBEHOCHBIX COCYIOB
cBeTa, 00bEM KOTOPBIX
U3MEHSICTCS 10T
BO3JICHCTBUEM ITyJIbCOBOMI
BOJIHBL. CEHCOp J10JIKEH
OBITH OOECTICUeH
BO3MOYHOCTBIO KPETUICHHS K
[0 TyIIIeyKe TajbIa
YeIIOBEKA.

Cencop Tun 3 e menee 1
IIT., 00ecIIeYnBacT
BO3MOYHOCTB: PETUCTPAIIAN
CUTHaJa
DIIEKTPOKAPIUOTPAMMBI
(OKT') He nHBa3UBHBIM
CII0CO00OM;

peructpanyu I, I u 111
OTBEJICHUH; TIOIKITIOUCHHS
PIIEKTPOJIOB K CEHCOPY C
[MOMOIIBIO0 COETMHUTENbHBIX
[MPOBOJIOB, 000PYTOBAHHBIX
TouchProof pazsemamu.
Cencop Tun 4 e menee 1
mT. o0ecrneynBaet
BO3MOYKHOCTh: PErUCTpaIUH
CUT'HaJIa KOKHO-
raJlbBAaHUYECKOI peakiuu
(KT'P), peructparus
KOTOPOTO OCYIIECTBIIAETCS
Ha TIOCTOSIHHOM TOKE;
MOJKIIIOYEHUS K TeITy
YelIoBeKa C IOMOIIBbIO CYXHUX
PIIEKTPO/IOB, MOIKIIOYCHHE
KOTOPBIX K CEHCOPY
OCYILIECTBIISIETCS C IIOMOIIIBIO|
TouchProof pazbemos.
Cencop Tun 5 He menee 1
mT., 00ecIeurBaeT
BO3MOYKHOCTh: PErUCTpPAIlUU
CUTHAJIa DIIEKTPHUUECKON
akTUBHOCTH Mo3ra (O0I) ¢
[MOMOIIBIO0 CYXUX
HEHWHBA3UBHBIX JICKTPOJIOB;




[PETUCTPALIMU IEKTPUUYECKOMN
AKTUBHOCTH Pa3HbIX J0JIEN
MO3Ta; MOAKIIOYCHUS
JIEKTPOJIOB K CEHCOPY C
MOMOIIBIO COCTUHUTEIbHBIX
IPOBOIOB, 000PYIOBAHHBIX
TouchProof pazpemamu;
3aKpEIUICHUS JIEKTPOJIOB Ha
MOBEPXHOCTH TOJIOBBI.
Cencop Tun 6 ne menee 1
IIIT., 00eCIIEYNBAET
BO3MOKHOCTB: PETHCTPALIUN
CUTHaJIa KoJIeOaHUs TPyIHOMN
kieTku (CeHcop AbIXaHus);
OTIPE/ICTICHUS] YACTOThI
ITBIXQHMSI.

YcTpoiicTBo 11t cOopa
TaHHBIX OT CEHCOPOB U
repeladyy Ha MepCOHATbHBIN
KOMIIBIOTEp 00ecreynBaeT
BO3MOXHOCTH COOpa TaHHBIX
OT ITOIKJTFOUYEHHBIX K HEMY
CEHCOPOB U OTIPABKY
[MOoJIy4eHHBIX JaHHbIX Ha [TK.
[loaxmrouenue
LeHTpaibHOTO MOy s K [TK
c nomotbio USB-kabens.
LleHTpasibHBIN MOAYITH
MeeT He MeHee | mmiT.:
raJIbBAHUYECKYIO U30JISILIUIO
ot I1K.

LlenTpaibHBIN MOTYIIb
obecreunBaeT BO3MOKHOCTh
0JIHOBPEMEHHOTO
MOJIKJIFOYEHUS BIUIOTH 10 4
ceHcopoB. Kaxplii 3
BX0J10B LleHTpanbHOrO
MOJIyJIsl UMEET
raJIbBAHHYECKYIO U30JISIIIUIO
(obOecrieueHune
MEKKaHAITbHO M
raJIbBAHMYECKOMN H30JISIUN ).
[ToakmroueHue CeHCOPOB K
L{eHTpamTbHOMY MOTYITIO
OCYIIECTBJISIETCS C TOMOIIBIO
CHEeIATN3UPOBAHHBIX
pazbemoB tuna LEMO,
00ecreunBarOIINX
MPaBUJIHLHOCTH MO KITFOYCHUS




pa3beMa U CHUKAIOIIUX PHCK|
CIIy4alHOTO KacaHUs
[Pa3beMOB TOKOTIPOBOISIINX
JacTel, a TaKxKe
o0ecreunBaroIIMX 3aIIUTy
OT HECAHKIIMOHUPOBAHHOTO
IO IKITFOUEHUS K
POU3BOJIEHBIM
YCTPOMCTBaM.

Monynb "KHonka" He meHee
1 wrT., obecrieunBaeT
BO3MOJKHOCTB: pa3METKH
[PETUCTPUPYEMBIX CUTHAJIOB
1 OTMEYaTh HE MeHee 3-X
[Pa3IMYHBIX KaTETOpUN
COCTOSIHUM.

Y cTpoiCTBO, BXOSIIIEE B
cocTaB J1abopaTopuu,
TOJIKHO 00ecreunBaTh
BO3MOKHOCTB PETHCTPALIUU
ApTEpUATBHOTO JTaBJICHUS.
[IporpammHoe oGecrieueHue
(manee - T10). JlomkHO
o0OecrieunBaTh
BU3yaJIN3AIUIO U 00pabOTKy
[PETUCTPUPYEMBIX CUTHAIOB.
['1aBHOE OKHO MpPOrpaMMBbl
TOJI’KHO COCTOSITh U3
BKJIAJIOK, KaXK/1as U3
KOTOPBIX COJEPKUT HAOOP
rpaduKOB, HEOOXOIUMBIX
U1 0TOOpaXKeHUs
TpeOyeMol nHpopMaIuu.
JlomKHa UMEThCS BKIIAJKa
U1 OJJTHOBPEMEHHOTO
IPOCMOTpA CUTHAA CO BCEX
CEHCOPOB, OHOBPEMEHHO
MOIKIIFOUYEHHBIX K
L{eHTpansHOMY MOJIYIIIO.
JT0 0OecreynBaeT
BO3MOYHOCTh
MHOTOKaHATbHOTO
(monurpagpu4eckoro)
pekrMa paboThl yCTPOHCTBA.
Taxxke TOKHBI UMEThHCS
BKJIAKU /7Sl BU3YalIU3allH
CUTHAJIOB OT CeHcopoB OMI',
OIII", OKT, KI'P, O9T,
CEHCOpa JbIXaHusl, KHOMKH; a




TAK)KE TIPOU3BOIHBIX
rpauKoB, HA KOTOPBIX
BH3YATH3UPYIOTCS
CHe(pUIHBIE IS TOTO WIN
WHOTO CUTHAJIA BEJTMYNHBI.
[1O nomxHO naBaTh
BO3MOYKHOCTh BU3YaJIU3alUN
1 00pabOTKH
[PETHCTPUPYEMBIX CHTHAJIOB,
a IMCHHO:

- OMI': Bu3yanusanus
CUTHAJIa, CIIEKTP CHTHAJIA,
AMIUTHTYIHBIN TPUTTEP

- OIII': Bu3yanm3anus
CUTHAJIa, CIIEKTpa CUTHAaJA,
TaXOTpaMMBI, TpauK myiibca
- OKI': Bu3yanuzanus
CUTHAJIa, TAXOTPAMMBEI,
rpaduk mynbca

- KI'P: Buzyanuzanus
CUTHAJIa

- O0I': Bu3yanm3zanus
CUTHAJIa, CIIEKTP CHTHAJIA,
AMILTUTY1a anb(ha-puTma,
AMITTUTY1a OeTa-puUT™MA.

- CeHcop JIbIXaHUs:
BHU3yanu3alis CUrHajia,

- KHomnka: Buzyanuzarus
CUTHaJIa pa3MeTKH

1O noKHO UMETH
BO3MOYKHOCTh KaCTOMM3AIINH
u Hactpoiku [10 nns

P hEeKTHBHOTO 0TOOpaKEHHUS
rpaduKoOB: HACTpOIiKa IIBETA,
BBIOOD MMapamMeTpoB ISt
aHaIM3a, BEIOOD
0TOOpa)kaeMbIX TpaHKOB,
MacIITaOupoOBaHUe
rpacduxos. [10 gomkHO
UMETh BO3MOXKHOCTD 3aIHUCH
U BOCIIPOU3BEICHUS
PETUCTPUPYEMBIX CUTHAJIOB.
B03MOXHOCTh HACTPOMKHU
napaMeTpoB (QPUIbTpAIUU
CUTHAJIa C MOMOIIBIO
(uIbTpa HIKHUX YaCTOT,
(buIbTpa BHICOKHUX YaCTOT,
[10JIOCOBOTO (DMIIBTPA,
[pEXKEKTOpHOTO PUIBTpA.




C uenpio ynoOCcTBa aHAIM3a
CUTHAJIA, I0JDKHA HMEThCS
BO3MOYHOCTH 3aITUCH
[PETHCTPUPYEMBIX CUTHAJIOB B
(aiin, ¢ mocneayromniei
BO3MOYXHOCTBIO UX
MIOCTIeTYOIIETO
BOCIIPOM3BEICHUS B JIAHHOM
[10 (umuTHpys
[pEeTHCTpAINIO CUTHAA B
[PEKHUME peaNbHOTO
BpEMEHN).

B cocraBe: meToguyeckne
MaTEPHAIBI JISI YIUTES U
00yJaronuxcsi, OMMcaHne
1O IKJTIOYEHUST CEHCOPOB
1abopaTopun, HHCTPYKIIUU
o ucrnonb3oBanuio 110,
OTHCcaHue J1a00paTOPHBIX U
[paKTUYECKUX padoT,
KOTOpOE B TOM YHCIIE
COJICP)KUT TIPE3CHTAIIMOHHBIC
MaTepHAaIbI.
'YakoBKka/KOpoOka
mabopaTopuu 10JDKHA
obOecreunBaTh yao0HOE
XpaHECHUE M COACPIKATh
[OJICKA3KH TS
[PacIIOI0KEHUSI CEHCOPOB U
YCTPOUCTB JIAOOPATOPUH IS
y10OHOTO UCTIOIH30BAHUS
MPEIoIaBaTeNIsIMU 1
00yJarOITUMHUCS.

TexHomornueckas HaIpaBJICHHOCTb

0.

OO6pazoBaTeILHBIN
KOHCTPYKTOP JUIS
MIPAKTUKU OJIOYHOTO
[IPOrPaMMUPOBAHHUS
C KOMILIEKTOM
TATYNKOB

PoGoToTexHu4eckuii Habop
NpeHA3HAYCH IS U3YYCHHUS
OCHOB pOOOTOTEXHUKH,
neTanei, y3iaoB U
MEXaHH3MOB, HEOOXO0IUMBIX
VTS CO3/IaHUS
POOOTOTEXHUYECKHUX
YCTPOMCTB.

HaGop mpencrasnser coboii
KOMIUIEKT CTPYKTYPHBIX
HJIEMEHTOB,
COEJMHUTENbHBIX 3JIEMEHTOB
U 3JIEKTPOTEXHUYECKUX
KOMIIOHEHTOB.

1 mr.




Habop mo3Bossier coOuparth
(1 mporpaMmMHpOBaTh
coOupaemMble MOAETIH), U3
DIIEMEHTOB BXOISIIUX B €TO
COCTaB, MOJIETN
MEXaTPOHHBIX U
[POOOTOTEXHUUECKHIX
YCTPOMCTB C
ABTOMATH3UPOBAHHBIM
YIIPABJICHUEM, B TOM YHCIIC
Ha KOJIECHOM XOJly, a TaK )K€
KOHCTPYKITUH, OCHOBAHHBIX
Ha WCIIOJB30BaHUU TIepeaayd
(B TOM YHCIIC YSPBIIHBIX U
3yOuaThIX), a TaK ke
[pPBIUATOB.

CBETOMOIHBII MaTPUYHBIN
nucIUIeli ¢ 0eI0i
[MOJICBETKOW Ha KOHTPOJIIEpE
KosmmuecTBo noptos
BBOa/BLIBOJIA HA
KOHTpOJUIEpPE HE MeHee 6
KonniecTBO KHOIMOK HE
MeHee 4

O011IEE KOITNIECTBO
PI1eMEHTOB: He MeHee 520
IIIT., B TOM YHUCJIE:

1) mporpamMmmMupyemMslii 610K
YIIpaBJICHUS, KOTOPBII
MOKET paboTaTh aBTOHOMHO
U B IOTOKOBOM PEXHUME;

2) CepBOMOTOPBI

3) IaTYMK CHIIBI

4) MaT4UK pacCTOSIHUA

5) maT4MK 1BETA

6) akKyMyIsiTOpHas OaTapes
7) IlnacTukoBbIC
CTPYKTYPHBIE JJIEMEHTHI,
BKIItOUas iephoprpoBaHHbBIC
DIIEMEHTHI: OanKu, KyOuKH,
OCH U BaJibl,
COEIMHUTENBHBIE TIEMEHTHI
K OCSIM, IIIECTEPHH,
MpeaHa3HaYCHHbBIS IS
CO37aHMSI YEPBSIUHBIX U
3yOuaThIX mepesad,
COEIMHUTENbHBIE U
KpEene)KHbIE IIEMEHTHI;

7) IlporpaMmMHO€e




oOecrieyeHne, UCIoIb3yeMoe
111 IPOT PaMMHUPOBAHUS
coOupaeMbIx
[POOOTOTEXHUYECKUX
MOJICJIEH U YCTPOUCTB,
TOCTYITHO ISl CKAUMBaHUS
n3 cetn VIHTEpHET
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O06pazoBaTeIbHBIN
HA0OP TI0 MEXaHUKeE,
MCXATPOHUKE U
[POOOTOTEXHUKE

KOoMITIIEKT 7151 M3y4deHUS
OCHOB 3JICKTPOHUKH U
[POOOTOTEXHUKHU

HaGop nomkeH ObITH
MpeaHa3HaueH JUIs
[IpOBE/IEHUS yIEOHbIX
3aHATUHN 1O DJIEKTPOHUKE U
CXEMOTEXHHUKE C IIEITHI0
M3y4eHUs HauboJsee
pacrpoCTpaHEHHO U
DJIEMEHTHOI 0a3bl,
[IPUMEHSIEMON [Tt
MHXEHEPHO-TEXHHIECKOTO
TBOPYECTBA YJAIIHXCS H
pa3paboTKH yueOHBIX
Moieneit pobotoB. Habop
TOJI’KEH MTO3BOJISATh
yJaliuMcsl Ha MPaKTHKe
OCBOMTH OCHOBHBIE
TEXHOJIOT MU
[IPOECKTHUPOBAHUS
[POOOTOTEXHUYECKHIX
KOMILJIEKCOB Ha IIpUMepe
yaeOHBIX MOJIeIeii poOOTOB,
a TaKKe U3YyYUTh OCHOBHbBIE
TEXHUYECKUE PELICHUS B
00nacTu KUOEPHETUUYECKUX U
BCTPAMBAEMbIX CHCTEM.

B cocTaB KoMIIeKkTa J0KEH
BXOJIUTHh HAOOD
KOHCTPYKTHBHBIX 3JIEMEHTOB
U1 cOOpKU MakeTa
MaHUMYJISIIIOHHOTO PoOOTa,
KOMIUIEKT METaJUIMYECKUX
KOHCTPYKTHBHBIX 2JIEMEHTOB
U1 cOOpKU MakeTa
MOOMIJIBHOTO poOOTa U T.II.

B cocTaB KoMILIeKTa BXOIUT
HAOOP IEKTPOHHBIX
KOMITOHEHTOB JIJISl U3YUEHUS
OCHOB JJICKTPOHHUKHU U
CXEMOTEXHUKH, a TAaKKE




KOMIUIEKT MPUBOJIOB U
TaTYMKOB PA3TUYHOTO THUIIA
i pa3paboTKu
[POOOTOTEXHUYECKUX
KOMILJIEKCOB.

B cocraB KOMIUIEKTa JOIKHO
BXOJIUTh: MOTOPBI C
SHKOJIEPOM - HE MEHee 2 IIIT,
CEPBOIIPHUBOJT OOJIBIIION - HE
MeHee 4 11T, CEpBOTIPUBO/T
MaJIblil - He MeHee 2 IIT,
H(}paKpacHbIN 1aTYMK - HE
McHee 3 IIT,
YJIbTPa3ByKOBOM JTATYUK - HE
MeHee 3 IIT, JaTYUK
TEMIIEpaTyphl - HE MeHee |
[T, TaTYUK OCBEIIEHHOCTH -
He MeHee | T, Habop
PIEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHACHCATOPHI,
CBETOJIUOJIBI PA3TMIHOTO
HOMUHAJIa), KOMIUIEKT
[TPOBOJIOB sl O€CIIa€uHOTrO
[IPOTOTUITMPOBAHMUS, IIJIaTa
OecraeqyHoro
[IPOTOTUITHPOBAHMUS,
AKKYMYJISITOP U 3apsHOe
YCTPOMCTBO.

B cocTaB KOMILJIEKTA TOIKEH
BXOJIUTH POTrPaMMHUPYEMbI i
KOHTPOJLIEP,
pOrpaMMUPYEMBIii B cpejie
Arduino IDE umu
QHAJIOTMYHBIX CBOOO/IHO
[pacipOCTpaHAEMbIX Cpeslax
pa3pabOTKHU.
[IporpammupyemMblid
KOHTPOJLIEP JOJHKEH
00Ja1aTh OPTaAMU IS
MOIKIII0OYEHUS TUGPOBBIX U
QHAJIOTOBBIX YCTPOUCTB,
unrepdeiicamu TTL,
USART, I2C, SPI, Ethernet,
Bluetooth nwnu WiFi.

B coctaB koMIUIeKTa JOIKEH
BXOJUTH MOJYTTb
TEXHUYECKOTO 3pEHUs,
[IpEICTaBISAIOMINNA COO0H
BBHIYMCIUTENHHOE




YCTPOMCTBO CO BCTPOECHHBIM
MUKPOIPOLIECCOPOM (KOJI-BO
siep - He MeHee 4 1T,
yacToTa siipa He MeHee 1.2
['T1, 00bem O3V - He MeHee
512 M0, 06beM BCTPOCHHOU
namsTH - He MeHee 8 [0),
WHTEIPUPOBAHHON KaMepon
(MakcUMaJIbHOE pa3pelieHne
BUJICOTIOTOKA,
nepe1aBaeMoro 1o
untepdeiicy USB - He meHee
2592 x 1944 en.) u
ONTUYECKON CUCTEMOM.
Mo1yJIb TEXHUYECKOTO
BpeHMs T0JHKEH 001a1aTh
COBMECTUMOCTBIO C
[Pa3TUIHBIMU
MTPOrPAMMHPYEMBIMHU
KOHTPOJUIEpaMH C TIOMOIITBIO
untepdetricos - TTL, UART,
12C, SPI, Ethernet. Moxyns
TEXHUYECKOTO 3PCHHUS
TOJI’KEH UMETh BCTPOEHHOE
porpaMMHOE o0OecrieueHne
Ha OCHOBE ONEPaIlMOHHON
crcTeMBl Linux,
[103BOJISIIOIIEE
OCYILECTBIISITh HACTPOUKY
CUCTEMbI MAIIMHHOTO
00yueHus: mapaMeTpoB
HEUPOHHBIX CETEH IS
00HapyXeHHsI 0OBEKTOB,
OTpe/eNIeHUs] UX TapaMeTPOB
W JanbHEUIen
UICHTU(UKALIIH.

KoMmrekT gomkeH
o0ecreunBaTh BO3MOXHOCTh
W3y4eHUs: OCHOB pa3paboTKu
MPOrpaMMHBIX U
anmapaTHBIX KOMIUIEKCOB
WHKCHEPHBIX CUCTEM,
peleHuii B cepe
"MHTepHeT Benieil", a Takke
perieHuit B o0nacTu
POOOTOTEXHUKH,
MCKYCCTBEHHOTO MHTEIIJICKTa
1 MAIlIMHHOTO O0yYeHMUSI.

11

UeTelpexoceBoil

'YaebHblIil poOoT-

1 mrT.

1 mrT.




y4eOHBI poOOT-
MaHUILYJIATOD C
MOYJIbHBIMU
CMCHHBIMU

Haca KaMu

MaHUITYJISITOP MpeAHa3HAYEH
11s1 OCBOCHHMSI
00y4JaIOIUMHUCS OCHOB
[POOOTOTEXHUKH, IS
MOJTOTOBKH 00YUAIOIIUXCS K
BHEJIPECHUIO U
OCIIEAYIOLIEMY
MCII0JIb30BaHUIO POOOTOB B
POMBIIIIJICHHOM
MPOU3BOJICTBE.

KonudecTBo oceld poboTa
MaHHITYJISITOPA - YETHIPE.
[IepeMenienne HHCTpYMEHTA
B MPOCTPAHCTBE 10 TPEM
0CSIM JIOJIKHO YTIPABJISITHCS
[IarOBBIMU JIBUTATEIISIMU.
Hanpsoxkenne nutanus
[1arOBbIX JIBUTATEJIEH HE
6onee 12 B.
CepBoaBUTATENH YETBEPTOU
0CH JIOJDKEH 00ecreunBarh
[MOBOPOT MHCTPYMEHTA.
'Yron noBopoTta
MaHUITyJISTOpa Ha
OCHOBAHUU BOKPYT
BEPTUKAJIBHOW OCH HE MEHEE
180 rpagycos.

Jlns1 onpenenenus
[0JIOKEHUSI MAaHUTTYJISITOpA
[pU IOBOPOTE BOKPYT
BEPTUKAIBHON OCH JOKEH
MCII0JIb30BAThCS YHKOJIEP.
YT0J moBOpoTa 3aAHETO
rieya MaHUIYJISATOpa HEe
Menee 90 rpagycos.

'YT01 MOBOPOTA MEPEAHETO
rieya MaHUIYJISATOpa HEe
menee 100 rpagycos.

Jl1a onpenenexus
MOJIO’KEHUS 3a]THETO U
MepeHero ey
MaHUTYJISATOpA J0JDKEH
MCIIOJIb30BATHCS THPOCKOIL.
YT0JI TOBOPOTA IO
yeTBepTOil ocu He MeHee 180
rpaaycoB.

JlomxHa OBITH BOBMOKHOCTh
OCHAII[EHUS] CMEHHBIMHU
Hacajkamu (Harpumep,




neprkaTesnb KapaHaaiia uin
(omactepa, mpucocka ¢
CEPBOABUTATEIIEM,
MEXaHUYECKOE 3aXBAaTHOE
YCTPOMCTBO €
CEPBOIBUTATEIIEM,
YCTPOMCTBO ISl JJa3€pHOM
rPaBUPOBKU WU YCTPOUCTBO
s 3D-1ieuatn).

Jl0JDKHA OBITH BO3MOKHOCTD
MO AKITIOYCHUS
TOTIOJTHUTEIBHBIX YCTPOCTB
(HampuMep, TpaHCIIOpTEpA,
penbca Ui epeMeleHus
po0oTa, myabTa YIpaBJIeHUs
THUNA JHKOMCTUK, KaMEpbI
MAIlIMHHOTO 3PEHUsI,
ONITHYECKOTO JaTurKa,
MOIyJIs OECTIPOBOHOTO
nocTyma.
PoOoT-MaHUTTYISTOP TOJDKEH
obOecrieunBaTh repeMeleHme
HacaJ Ky B TIPOCTPAHCTRBE,
AKTHBALIUIO HACAIIKH,
BO3MOXHOCTb TIOJTYYECHHUS
CUTHAJIOB OT KaMepbl 1
TaTYNKOB, BOZMOKHOCTD
YIIpaBICHUS
TOTIOTHUTEIbHBIMU
YCTPOICTBaMHU.

Matepuan kopiryca -
QTIOMUHUN. [{namerp
[paboueii 30HbI (0€3 ydyeTa
HAaBECHOTO UHCTPYMEHTA U
YETBEPTOM OCH) HE MEHEe
320 mm. UHTEpdetic
moakirouenus - USB.
J{0JIKE€H UMETh
BO3MOYKHOCTh aBTOHOMHOM
pabOThI U BHEIIHETO
YIIpaBICHUS.

YIIpaBiIsOMKUN KOHTPOJUIEP
OJIKEH OBITH COBMECTHM CO
cpenoit Arduino.
YIIpaBiIsOMKUN KOHTPOJUIEP
COBMECTUM CO CPesIoi
nporpaMMupoBanus Scratch,
U SI3bIKOM
rporpamMmmupoBanust C.




JloJDKeH oOecrieunBaTh
[TOBOPOT I10 MEPBBIM TPEM
OCSIM B 3aJIaHHBIN YroJI U Ha
3alaHHBIN YrOJ1, [IOBOPOT I10
YETBEPTOM OCH HA 33/IaHHBII
YToJ1, IBU)KCHHUE B
koopauHatel X, Y, Z,
[epeMELICHUE Ha 3aJaHHOE
[PAcCTOSIHUE 10 KOOpAMHATaM
X, Y, Z, nepenady JaHHBIX O
TEKYIIEM IIOJI0KEHUH YIJIOB,
repeaady JaHHbIX O
TEKYILUX KOOpAMHATAX
MHCTPYMEHTA.

J10JKEeH 1o Iep)KUBaTh
[epeMeIEHUE B IEKaPTOBBIX
KOOpAMHATAX U yIjiax
[MOBOPOTA OCEH, C 3aAAHHOMN
CKOPOCTBIO U YCKOPEHHEM.
Tunbl nepeMenieHui B
IEKapTOBBIX KOOpANHATAX:
NIBUKEHHE 110 TPAEKTOPUH,
NIBU>KEHUE 10 MPSIMOM
MEXKy IBYMsI TOUKaMH,
[epenpbIrMBAHNE U3 TOUYKH U
TOYKY (ITepeHOC 00BEKTA).
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O06pa3zoBaTeIbHBIN
Ha0Op IS U3yUCHUS
MHOTOKOMITOHEHTHBI
X
POOOTOTEXHUYECKHUX
CHCTEM U
MaHUITYJISIITHOHHBIX
po6OTOB

O06pa3oBaTeIbHBIN KOMIUICKT
OJIKEeH OBITh MpeIHa3HaYeH
TSI U3YYEHHS
[POOOTOTEXHUYECKUX
TEXHOJIOTHi1, OCHOB
WH(GOPMAITMOHHBIX
TEXHOJIOTMI ¥ TEXHOJIOTUI
MPOMBIIIICHHO N
ABTOMAaTH3alUH, a TAKXKE
TEXHOJIOTUI
[POTOTUIIMPOBAHUS U
aJIUTUBHOTO ITPOU3BOJCTBA.
B coctaB KOMIUIEKTa AOJHKHO
BXOJIUTh:

1) UnTennexTyanbHbIN
CEPBOMOJIYJIb C
WHTETPUPOBAHHON CUCTEMOM
YIPABIEHMS, TTO3BOJISIFOLIEH
00BEANHSITH CEPBOMOTYIH
IPYT C IpyroM II0
MOCJIeI0BATETLHOMY
uHTEepdeiicy - He MeHee 6
IT;

1 mT.

1 mr.




2) PoGoToTexHnueckuii
KOHTPOJIIEP MOJIYJIBHOTO
THIA, IPEICTABIAIOMINI
CcO0O0¥ OTHOIIATHBIN
MUKPOKOMITHIOTED C
OIEPALlMOHHOW CUCTEMOM
Linux, 00beIMHEHHBIH C
nepupepuitHbIM
KOHTPOJIJIEPOM C ITOMOIIBIO
MJ1aThl PACITUPEHHUS.
PoboToTexHnUeCKmit
KOHTPOJUIEP JI0JDKEH
YIOBJIETBOPSATH
TEeXHUYCCKUM
XapaKTEPUCTHKAM: KOJI-BO
siIiep BCTPOEHHOTO
MHUKPOKOMITBIOTEPA - HE
MeHee 4, TaKToBasi 4acToTa
saapa - He meHee 1,2 [T,
00neM O3V - He MeHee 512
MO0, Hayimure uHTephEncoB -
SPI, 12C, 12S, TTL, UART,
PWM, uudpossie u
QHAJIOTOBBIC TIOPTHI TSI

IO JKJTFOUCHHS BHEIITHUX
YCTpOMCTB, a Takke WiFi
nnu Bluetooth mis
KOMMYHHUKAITUHU CO
BHEIITHUMH YCTPOMCTBAMHU.
Po6oTOTEXHUUECKHI
KOHTPOJIIEP TOJDKEH
00ecreyrnBaTh BO3MOYKHOCTh
MpOrpaMMHUPOBAHUS C
MOMOIIIBIO CPEJICTB S3bIKOB
C/C++, Python u cBo601HO
pacIpoCTpaHsIeMON CPeJIbl
Arduino IDE, a Taxxe
YIIPaBICHUS MOJIEISIMH
POOOTOTEXHUYECKUX CUCTEM
c oMokt cpeasl ROS.

3) BorurcnuTenbHbIi MOAYIb
CO BCTPOEHHBIM
MUKPOKOHTPOJIJIEPOM - HE
MeHee 1 IT.
BrrarciuTenbHbI MOLYIIb
TOJKEH 00J1a1aTh
BCTPOCHHBIMU LIU(POBBIMU
[opTamu - He MeHee 12 T u
QHAJIOTOBBIMU MOPTAMU - HE




Menee 12 mr.
BprarciuTenbHbIA MOYIIb
oJDKeH 00s1a1aTh
BCTPOEHHBIM MOJIyJIEM
OEeCTIPOBOIHOM CBSI3U THIA
Bluetooth u WiFi st
CO3aHMsI allllapaTHO-
[IPOrPaMMHBIX PELICHUHN U
"yMHBIX/CMapT"-yCTPOICTB
TS pa3paOOTKU pelIeHU i
"UnTepHer Benieil".
BrrarciuTeIbHbIA MOTYIb
OJIKEH 0071a1aTh
COBMECTHUMOCTBIO C
nepuepUiHBIMY TUIATAMH
TS TIOKJTFOYEHHS K CeTH
Ethernet u moaxmroueHus
BHEIIHEW CHJIOBOW HArpy3KH.
4) Moaynb TEXHUYECKOTO
3pEeHUs, PECTABIISIOIIAI
co00M yCTpOHNCTBO Ha Oa3ze
BBIYUCITUTEIIHHOTO
MUKpPOKOHTpOJUIEpa 1
WHTETPUPOBAHHON KaMEPHI,
oOecreynBaroriee
[pacro3HaBaHUE MPOCTEUIINX
M300pakeHUH Ha MOJTyJIe 3a
c4eT COOCTBEHHBIX
BBIYHCIIUTEIBHBIX
BO3MOJKHOCTEH - HE MeHee |
1IT;

Mo1yllb TEXHUYECKOTO
3peHus JOHKEeH
obecreunBaTh BO3MOXHOCTh
OCYILIECTBIISITH HACTPOUKY
DKCIIO3UIINH, OanaHca
oenoro, HSV
COCTaBIISAIONINX, TIOMIAAN
oOHapyXHBaeMoil 06JacTH
M300paKeHHsI, OKPYTJIOCTH
oOHapyXHBaeMoil 06JacTH
M300pakeHHUs], TTOJI0KEHUE
0OHapyXKHBaeMbIX o0nacTei
OTHOCHUTENILHO APYT Apyra
Mo1ylib TEXHUYECKOTO
3pEHUS T0JKEH UMETh
BCTPOCHHBIE HHTEP(EHCHI -
SPI, UART, 12C wmu TTL
11 KOMMYHUKAIIAH IPYT C




PYroM WJIH BHEITHUMH
YCTPONCTBaMHU.

5) Komriexr
KOHCTPYKTHUBHBIX JJIEMEHTOB
W3 MeTajia Jijisi COOpKU
MOJICTTH MAHHITYJIITOPOB - HE
MeHee 1 IT;

6) KOMIUIEKT 371€MEHTOB JIJIst
cOOpKH BaKyyMHOTO 3aXBaTa
- He MeHee | mT.
OO6pa3zoBaTeIbHBII
POOOTOTEXHUUECKHI
KOMILJIEKT JIOJDKEH
cojiepaTh HaOOp OMOINOTEK
TPEXMEPHBIX MOJIENEN s
[IPOTOTUITMPOBAHUS MOJEIIECH
MOOWITBHBIX U
MaHUITYJISITHOHHBIX pOOOTOB
pa3nuyHoOro tuma. B cocras
KOMIIJIEKTA JIOJDKHBI BXOJIUTh
WHCTPYKIIUU U
METOIMYECKUE YKA3aHHS 110
[pa3paboTKe TPEXMEPHBIX

Mo IeIeil MOOMIIEHBIX
[pO6OTOB,
MaHUITYJISIIUOHHBIX POOOTOB
C pa3IMYHBIMU THIIAMH
KHHEMATUKH (yTII0Bas
KMHEMAaTHKa, MJI0CKO-
napasuieJbHas KWHEMaTHKa,
nenbTa-KnHEeMaTHKa,
SCARA unu peraaxknas
KHHEMaTuKa, atdopma
CrroapTta u T.I1.).
O0pa3oBaTeIbHBIN
POOOTOTEXHUYECKHI
KOMIUIEKT JTOJDKEH
COJIepKaTh UHCTPYKIUH 110
MPOEKTUPOBAHUIO POOOTOB,
WHCTPYKIIUU U METOIUKHU
OCYILIECTBICHUS
WH)XCHEPHBIX PacYETOB MPH
MPOEKTUPOBAHUH (PacyeThl
Harpy3Kd U MOMEHTOB,
pacueT MOIHOCTH
MPUBOJIOB, pacyeT
MapaMeTpoB KHHEMATUKH U
T.11.), UHCTPYKIIMH 10
pa3zpaboTKe CUCTEM




yIIpaBJICHUS U
[MPOrPaMMHOTO OOEeCTICUeHUS
1S yripaBieHust poOoTamH,
WHCTPYKLIUU U METOJIUKH TI0
pa3paboTKe cucTeM
YIIPaBIICHUS C AIIEMEHTAMHU
WCKYCCTBEHHOTO MHTEJUICKTA
Y MAIIMHHOTO OOYYCHHS.

Ko

MITBIOTEPHOE 000PYyI0BaHKE
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HoytOyx

dopm-pakrop: HOYTOYK;
KecTkas, HeoTKIIIOUaeMas
KJIaBHaTypa: HAIHYNE;
Pycckas packiiagka
KJIaBHATyphl: HAIMYUE;
/lnaroHanp dKpaHa: HE MEHEe
15,6 O10MMOB;

Paspemienne skpana: He
Mmeree 1920 x 1080
MTIKCEIICH;

KonnuecTBo snep
rporieccopa: He MeHee 4;
KonnduecTBO IMOTOKOB: HE
MeHee §;

bazoBas TakTOBas yacToTa
npoleccopa: He meHee 1
[T,

MakcuMaltbHasi TAKTOBas
HacToTa Mpoleccopa: He
meHee 2,5 1T,
Khsmi-namste mpoieccopa: He
MeHee 6 Moaiit;

O0bEeM yCTaHOBJICHHOM
OIEepaTUBHOM NaMSITH: HE
MeHee 8 '0aiT;

O0BeM noIIeP)KUBAEMOM
OTIEPATHBHOM MaMATH (17151
BO3MO>KHOCTH PACIIUPEHUS):
He MeHee 24 ['0aiiT;

O0beM HakommTens SSD: He
Menee 240 ["6aiiT;

Bpemsi aBTOHOMHOM pabOThI
oT OaTapeu: HE MeHee 6
Jacos;

Bec HOoyTOyKa €
YCTaHOBJIEHHBIM
AKKyMYISITOpOM: He Ooliee
1,8 kr;

Buemnuii unrepdeiic USB




cTa”zapta He Huxe 3.0: He
MeHee TpeX CBOOOTHBIX;
Buemnunii uarepgeiic LAN
(ucnoJib30BaHUE
MepeX0THUKOB HE
MPETYCMOTPEHO): HAJTUYHE;
Hanuuue monynei u
UHTEP(EIicOB
(ucnoJib30BaHUE
MepEeXOTHUKOB HE
npeaycMoTpeHo): VGA,
HDMI,

becripoBotHast ¢Bsi3b Wi-Fi:

HAJIMYHE C TIOJIEPKKON
crangapta IEEE 802.11n
WM COBpPEMEHHEE;
\Web-kamepa: nHamuuue;
Manumynsatop "Mplp':
HAJINYHE;
[IpenycraHoBiIeHHAs
OTIepaIlMOHHAs CHCTEMA C
rpadguyeckum
10JTb30BATEITLCKUM
nHTEepdericoM,
obOecreunBaroras padboTy
PacpOCTPaHEHHBIX
00pa3oBaTeNbHBIX U
00II[ECHCTEMHBIX
[PUJIOKEHUI: HAJTMYHE.
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Tenexka -
XPaHWINIIES

HOYTOYKOB

THIT KOpITyca: METAJI,
BO3MOYKHOCTb 0€30I1aCHOTO
BaIUIICHHOTO 3aMKOM
XpaHEeHHs] HOYTOYKOB:
HaJI4ne;

BO3MO>KHOCTB 3apsJIKH
HOYTOYKOB: HaJIMuue,
MOJIEP)KKa HOYTOYKOB U3
KOMILJICKTA IIOCTaBKH;
Hamruue poyrepa Wi-Fi
crangaptra 802.11n win
coBpeMeHHee: | 1miT.
MOJIeP)KKAa HOYTOYKOB U3
KOMILJIEKTA MIOCTaBKH;

KOJINYECTBO HOYTOYKOB: OT 6

ITYK, TOAJepKKa
HOYTOYKOB M3 KOMIIJIEKTa
OCTaBKU;

Hanpsokenne nutanus: 220
B\50 I'1;

1 mT.

1 mr.




[ToTpebsiemMast MOIITHOCTH,
Bt (Makcumym): 2500;
[ToTpebsieMbIit TOK, A
(Mmakcumym): 12;

/InuHa mHypa
PICKTPONUTAHUS: OT 2,5
METpa;

3amura oT
TIepeHAIPSHKCHHSI,
KOPOTKOTO 3aMBIKaHUSI:
HAJTMYUE;

Kouneca st nepeABUKEHHS C
TOPMO30M: HAJTNIHE.




